





1. OBIIME ITOJIOXKEHUA

1.1. OcHoBHas oOpa3oBaTe/lbHasi NporpaMMma Bbicliero o0pa3oBaHus (YpOBeHb
cnenuagnrTera) (gaiee — mporpamma crnenuanurera, OOIl cnenuanurera), peanusyemas B
COOTBETCTBUHU C (elepalbHbIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM BBICIIETO
obpazoBanus (PI'OC BO) denepanbHbIM TOCYIapCTBEHHBIM OIODKETHBIM 00pa30BaTEIILHBIM
YUpEeXKICHUEM BbICIIEro 00pazoBaHusi «POCCUUCKUNA XUMHKO-TEXHOJIOTHYECKUN YHUBEPCHUTET
umenu J[. 1. MenneneeBa» no cnenuanbHoctd 18.05.02 Xumuueckas TEXHOJIOTUSI MaTepUalioB
COBpPEMEHHOU »sHepreTuku, crnenuanuzanus Ne 1 «Xumudeckas TEXHOJIOTHUS MaTepHalioB
SJIEPHOTO TOIUIMBHOTO IUKJIA» TPEACTABIIAET COOOM KOMIUIEKC OCHOBHBIX XapaKTEpUCTHUK
o0pa3oBaHus, OPraHU3aIMOHHO-TIENArOTUYECKUX YCIOBUH, (OpPM aTTecTalmud KOTOPBIN
MIpe/ICTaBiIeH B BUJE OOLIEH XapaKTEpUCTHUKU IMPOrpaMMbl CIIEHUAINTETa, Y4eOHOTo IUIaHa,
KaJIeHJapHOro y4yeOHoro rpaguka, pabouuMx MporpaMM JTUCHUIUIMH, HPOrpaMM IpaKTHUK,
OLICHOYHBIX CPEJICTB, METOJUYECKUX MaTEpHUaJIOB.

1.2. HopmaTuBHBIE JOKYMEHTHI [Jisi pa3padoTKH NPOrpaMMbl CHeHHAJHUTETA IO
HANPABJIEHUIO TOATOTOBKHU COCTABIISIOT:

- ®denepanbHbIil 3ak0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

- [Ipukaz MunuctepctBa oOpa3oBanHust M Hayku Poccuiickoit ®enepauuu ot
17.10.2016 Ne 1291 «OG6 yrBepxkaeHnn (heaepadbHOTr0 TOCYIapCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa BbICHIEr0o oOpazoBaHusi 1o crnenuanbHOCTH 18.05.02 XwumMuueckass TEXHOJIOTHS
MaTepHUajJoB COBPEMEHHON SHEPTETUKH (YPOBEHB CIICLIUATIUTETA)Y;

- [Ipukaz MunucrepcTtBa oOpa3oBaHusi W Hayku Poccuiickoir ®denepanmuui OT
05.04.2017 Ne 301 «OG6 yrBepxkaenun Ilopsiaka opraHm3anid  ©W  OCYIIECTBICHUS
00pa3zoBaTeIbHON ACATEIHHOCTH MO 00pa30oBaTEIbHBIM MPOTPAMMaM BBICIIErO 0Opa3OBaHUS —
nporpaMMmam OakanaBpuata, IporpaMmam ClelUaluTeTa, IporpaMmmMmaM MarucTpaTypb.

1.3. O0mas XapaKTepuCcTHKA MPOrpaMMbl CIeHAJIUTETA

Leapo mporpaMmMbl CHEeNMAJUTETA SBIIICTCA CO3JaHHUE OOYYAIOUTUMCS YCIOBHMH JUIS
MPUOOPETEHUST HEOOXOAUMOTO IS OCYIISCTBICHUS NPO(ECCHOHATBHON JICATEIBHOCTH YPOBHS
3HAHWH, YMCHHH, HABBIKOB, OIbBITA JACATCILHOCTH W IOJTOTOBKM K 3alUTe BBITYCKHOU
KBaTM(UKAITMOHHONW PaOOTHI.

[Tonyuenue oOpa3oBaHUs 1O 0OpPA30BATEIIBHOW MPOrpPaMME BBICIIETO0 OOpa30BaHUS —
MPOrpaMMe CIIeIUAIMTETa JOMYCKAeTCsl TOJBKO B 00Opa30BaTeIbHOM OpPraHW3allid BBICIIETO
00pa3oBaHus U HAYYHOU OpraHU3aluy (Jajiee — OpraHu3aIus).

OOyuenue 1Mo 00pa3oBaTEIbHON MpOrpaMMe BhICIIETO O0pa30BaHUS — MPOTrpaMMe
CIeHUAINTETa B 00Pa30BaTEIbHOW OpraHU3allii OCYIIECTBIIACTCS B OYHOU (hopMme OoOydeHusl.
O06bem mporpammsel crneruanutTeTa cocrabisger 330 3a4eTHBIX CSAMHMI] (ajnee — 3.€.) BHE
3aBUCUMOCTH oT GopMbl  O0yYeHUs, NPUMEHSEMBIX OOpa30BATEIbHBIX TEXHOJIOTHH.
Peanu3zanuu mporpaMmbl CHEHHAIMTETa C KCIOJB30BAHHEM CETeBOM (OPMBI, pealid3aluu
MPOrpaMMBbI CIIEMATUTETa N0 WHANBUAYAILHOMY Y4eOHOMY IJIaHy, B TOM YHCIIE YCKOPEHHOTO
oOyueHusl.

Cpok nonmy4deHust 00pa3oBaHUs MO MPOTPaAMME CTICIIUATUTETA!

B OUHOM (hopMe 00yUeHHUs, BKIIIOUAsT KaHUKYJIbI, TPEAOCTABISEMbIE TIOCIE TPOXOKICHHUS
roCy/IapcTBEHHOW UTOTOBOM aTTeCTAIllH, COCTaBIsIET 5,5 neT. O6beM MporpaMMBbl CrieliaInTeTa
B OYHOH (popMe 00ydeHHsI, peaTnu3yeMblii 3a OAUH yueOHbIN roj cocTasiseT 60 3.e.;

npu oOydeHUH MO WHIUBUAYAILHOMY y4eOHOMY IUIaHY BHE 3aBUCHUMOCTH OT (HOpMBI
oOyueHusl yCTaHaBIMBAaeTCS He 0oJiee CpoKa MONyueHHs oOpa3oBaHUS, YCTAHOBJICHHOTO s
COOTBETCTBYMOIIEH (opMbI OOydeHHS, a MpU OOYYEeHUU MO WHAMBHUIYaTbHOMY IUIAHY JIUI C
OTPaHHYEHHBIMU BO3MOXHOCTSIMHU 3JI0POBBSI MOKET OBITH YBEJIMYEH MO X JKEIaHUIO He Oojee
yeM Ha | TOJg MO CpPaBHEHUIO CO CPOKOM TMONMy4deHHs] OOpa3oBaHUs IS COOTBETCTBYIOIIEH
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dbopmbl 00ydueHus. O0ObeM MPOrpaMMbl CTICIIHATUTETA 32 OJAWH y4EOHBIN O MPH 00YYCHUU IO
UHIUBUAYAJIbHOMY y4€OHOMY IJIAHY HE MOKET COCTaBJIATH OoJiee 75 3.¢e.

[Ipn peanmuszauuu nporpamMmbl CIEHHMAIMTETa OpraHu3alys BIpPaBE IPUMEHSTH
ANIEKTPOHHOE 00YYEHHE U TUCTAHIIMOHHBIE 00pa30BaTEeIbHbIEC TEXHOJIOTHH.

IIpu oOy4eHHMH IJMIl C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3J0POBbS DICKTPOHHOE
oOy4eHHe W JUCTAaHIMOHHBIE OO0pa30BaTEIbHBIE TEXHOJOTHH JIOJDKHBI IpEeIycMaTpUBaTh
BO3MOJKHOCTh MpHeMa-Tiepeaadr HH(GOPMAIMH B JOCTYITHBIX ISl HUX (popMax.

Peanuzanus nporpaMMsl CIieIIMAINTETa BOSMOXKHA C HCTIOJIB30BAHNEM CETEBOU (DOPMBI.

CTpykTypa nporpaMmsbl clielMaJMTeTa BKIIOYAET 00s3aTeNbHYIO YacTh (0a30Byt0) u
4acTh, (opMUpYyeMyI0 ydYaCTHHKaMU OOpa30BaTeIbHBIX OTHOIICHWH (BapuUaTUBHYIO). DTO
o0ecrieynBaeT BO3MOXKHOCTh PEATH3AIHMU TPOTPaAMM CIICHUATUTETa, MUMEIOINX Pa3InIHYIO
HarpaBJieHHOCTh (mpoduiab) 00pa3oBaHUS B paMKax OJHOW CHEHHAIU3AIUU MPOTPAMMBbI
CHelHaIuTeTa.

[IporpamMma criemanuTeTa COCTOUT U3 CIENYIOIUX OJIOKOB:

biok 1 «Jlucrunnaueel  (MOAYNH)», KOTOPBIM BKJIIOYACT JUCHUIUIMHBI  (MOJIYJH),
OTHOCsIIMECS K 0a30BOM 4YacTH NpOrpaMMbl U AMCHUUIUIMHBI (MOJAYSHM), OTHOCSIIMECA K €€
BapHaTUBHOM YaCTH;

brok 2 «Ilpaktuku, B TOM 4HCIe HaydHO-HCcaenoBarenabckas padbora (HUP)», kotopsrii
B [TOJIHOM 00bEeMe OTHOCUTCS K 6a30BOM 4acTH MPOTPaMMBI;

brnox 3 '"T'ocymapcTBeHHass uTOroBasi arrectanus’, KOTOpPBI B TMOJHOM OObeMe
OTHOCUTCSI K 0a30BOl 4YacTW MpOrpaMMbl W 3aBEpIIAeTCs IPUCBOCHHEM KBaIU(pHUKAILUY,
yKa3aHHOM B  MEpe4yHe  CHEeIUaJIbHOCTeW  BbICHIErO0  00pa3oBaHUs,  YTBEPKAEHHOM
MunuctepcTBoM 00pa3oBanus U Hayku Poccuiickoit @enepannu

CTpykTypa nporpamMmsl crieliajnTeTa

CrpykTypa nporpaMMsbl ClielHaINTETa O06BeM porpamMMbI
CHEIHaINTETA B 3.€.
biok 1 | Aucruniauas! (MOTYITH) 276
bazoBas yactb 207 - 210
B ToM uncie quciMIuIHbl (MO M) CHEIMaTn3aluu 36-42
BapuaruBHnas yacth 66 - 69
biok 2 |IIpakTuku, B TOM 4Kciie HAyYHO-MCCIIEI0OBATEIbCKas paboTa 45 - 48
(HUP)
bazoBas yactb 45 - 48
bnok 3 [TocymapcTBeHHast U”TOTOBast aTTeCTAIHSI 6-9
bazoBas yactb 6-9
OO0BeM IporpaMMbl CrIeIUATUTETA 330

Jvcuuruineel (MOAYAM) M NPAaKTUKW, BKIOYAs AMCHUUIUIMHBI (MOIYIHM) M TPAKTUKU
CelMaNn3alny, OTHOcsAmMecs K 0a30BOM YacTH NPOTPaMMBbl  CIIELHUAIUTETA, SBISIOTCA
00s3aTeNIbHBIMU 11 OCBOEHHUsI oOydwatrouumcs. Habop aucuuruinH (Moayiei) W NpakTHK,
OTHOCSIIMXCS K 0a30BOM wYacTh NporpaMMbl CIEIHUAUTETa, OpraHU3alus OIpenenseT
CaMOCTOSITEIbBHO B oObeMe, ycTaHoBIeHHOM HactosumM @OI'OC BO, c¢  yuerom
COOTBETCTBYIOLIEH (COOTBETCTBYIOUIMX) NPUMEPHON (NMPUMEPHBIX) OCHOBHOH (OCHOBHBIX)
oOpa3oBaTesibHON (00pa30BaTEIbHBIX) MPOrPAMMBI (IPOrpamMmm).

JvcuumuinHel (MOAYaN) 1o GuiIocoduu, KICTOPUU, HTHOCTPAHHOMY S3bIKY, 0€3011aCHOCTH
KHU3HEIATENIFHOCTH PeaTn3yIoTCs B paMKax 06a30Boil yactu brioka 1 «/{uctuniaussl (MOIyn)»



nporpammel  creranurera. OObeM, coiep)kaHHe U TOPSAOK pealu3aldil  yKa3aHHBIX
JTUCHUIUIUH (MOJTyJieH) ONpeesIoTCS OpraHu3alueil CaMOCTOSITENBHO.

Jucuumuyael (MOAYIN) O (U3UYECKOM KYJIBType U CHOPTY PEIn3yIOTCS B paMKax:

6a30Boit yactu broka 1 «/lucuumuimHel (MOAYSN)» MPOTPaMMBI CIEIMATUTETa B 00beMe
HEe MeHee 72 akaJeMHUYeCcKUX 4acoB (2 3.e.) B 04HOIl popme 0OydeHus;

AJIEKTUBHBIX JUCHMIUIMH (MOayNe) B oObeMe He MeHee 328 akaJleMHUYECKUX YacoB.
VYKa3zaHHBIE aKaJeMHUYECKHE Yachl SBIAIOTCA OOS3aTEIbHBIMU JUII OCBOCHUS W B 3.€. HE
MIEPEBOJIATCA.

Jucuumumael (MOAYIH) 10 (PU3UYECKON KYNbType M CIOPTY PEATH3yIOTCS B MOPSIKE,
YCTAHOBJICHHOM OpraHu3anuen. s WHBAIMIOB W JIMI] C OTPAHUYCHHBIMH BO3MO>KHOCTSIMH
3I0POBBsI OpraHU3alMs YCTAHABIUBAECT OCOOBIN MOPSJIOK OCBOCHUS TUCHMIUIAH (MOJIYyJEH) 10
(bU3NIECKOl KYIbType U CIIOPTY C YIETOM COCTOSIHUS UX 3/I0POBBSL.

JucuumuinHb! (MOJYIN), OTHOCSIIIMECS K BApUATHBHOM YaCTH MPOTPAMMEI CIICIIHATTUTETA,
OTPEENAIOT B TOM YHUCIIE CHIENUANIN3AINI0 IPOTPaMMbl CIIEIIHAINTETA.

HaGop nmucummiuu (Momynei), OTHOCSIIMXCS K BapHaTHBHOM YacTU MPOTPaMMBbI
CHelMaluTeTa, OpraHu3alus ONIpENeNIeT CaMOCTOSTENbHO B 00BEME, YCTaHOBJIEHHOM
HacrosiuM OI'OC BO. Ilocne BbIOOpa 00ydaronuMcs CHEHaIM3aldd MPOTpaMMbl Habop
COOTBETCTBYIOIUX JUCIHHUIUIMH (MOIyJIEH) CTaHOBHTCS OOS3aTEIBHBIM  UIS  OCBOCHHS
00yJaroIIIMCs.

B binok 2 «IIpakTuku, B TOM uncie HaydyHoO-HccienoBatenbekas pabora (HUP)» Bxoasar
ydeOHasl ¥ TIPOU3BOJICTBEHHAS, B TOM YHCIIE TPEIUTUIOMHAS TPAKTUKH.

Tun yueGHOM nMpaKkTUKU:

— TIpaKTHKa I10 TOJTYYEHHIO MIEPBUYHBIX MPO(ECCHOHATLHBIX YMEHHI U HABBIKOB.
Tunbl NPOU3BOACTBEHHOUN MPAKTUKU:
— TpaKTHKa [0 TMOJYYEHHUI0 NpO(EeCcCHOHANBHBIX YMEHMM U ONbITa MNpo(ecCHOHATBHON
NesITeNIbHOCTH;
— TEXHOJIOTMYEecKas MMPaKTHKa;
— Hay4YHO-HCCleloBaTeNlbcKas paboTa.
Crioco0OsI MpoBeACHUS YIEOHOW U TIPOU3BOICTBEHHOM MPAKTHK:
— CTalMOHapHas;
BbIE3THAS.
[Ipennumniomuas MpaKTUKa  MPOBOIUTCS TUTSE BBIMIOJIHEHHUSI  BBIITYCKHOM
KBATM(UKAIIMOHHOW PaOOTHI U SIBJISETCS 00s13aTEIHHOM.

[Ipn pa3paboTke mporpamMm CrHelMaIUTeTa OpraHU3alus BbIOMpPAET TUIBI MPAKTHK B
3aBUCHUMOCTM OT BHJA (BHAOB) JAEATEIbHOCTH, Ha KOTOPBIH (KOTOpHIE) OPHEHTHPOBAHA
mporpaMMa CHenuanuTeTa, W creuuanuzanuu. OpraHuzanus BOpaBe MPEIyCMOTPETh B
MpOrpaMMe CrelHaTUuTeTa UHbIe TUIIbI TPAKTUK JOMOJHUTEIBHO K YCTAHOBJICHHBIM HACTOSIIUM
dI'0C BO.

VYueOHast W (UIU) MPOU3BOJCTBEHHAS MPAKTHKU MOTYT MPOBOJUTHCA B CTPYKTYPHBIX
MOAPA3ICIICHUAX OPraHU3allHH.

Boi6op MecT mpoXokIeHus MPakTUK Ui JIMIl C OTPaHHMYEHHBIMH BO3MOXHOCTAMU
3JI0pOBbSI MIPOU3BOJUTCS C YYETOM COCTOSIHUSL 3JI0pOBBSl OOydaromuxcs M TpeOOBaHUI M0
JOCTYITHOCTH.

B brnox 3 «locymapcTBeHHass WTOrOBas aTTECTAllMsD BXOTUT 3alllTa BBIMYCKHOM
KBAJTM(HUKAIIMOHHON paboThl, BKJIIOYas MOATOTOBKY K IMpOLEAype 3aIlUThl U MPOLEIypY
3alIUTHI, a TAaKXKe MOATOTOBKA K CAaye U c/ladya rocyJapCTBEHHOIO SK3aMeHa (eCIM OpraHu3anus
BKJIIOYMJIA TOCYIapCTBEHHBIN 3K3aMEH B COCTaB roCy1apCTBEHHOM NTOrOBOM aTTecTalim).

Peanuzanus wactu (dacteil) oOpa3oBaTeNbHOM MPOrpaMMbl M TOCYIApCTBEHHON
UTOTOBOM aTTecTaluM, COJAep)Kalled HaydHO-TEXHUYECKYI0 HH(POPMALUIO, TOIISKAILYIO
HKCIIOPTHOMY KOHTpOJIFO, U B paMKax KOTOpOHl (KOTOpBIX) A0 OOy4aromuxcs JJOBOJASATCS
CBEJICHUS] OTPAaHMUYEHHOTO JOCTyma, U (MJIM) B Y4EOHBIX LENAX HCHOJBb3YIOTCS CEKpeTHbIe



0o0pa3upl BOOPY)KEHHUS, BOCHHON TEXHUKH, UX KOMIUICKTYIOIIWE W3JENHs, HE JIOIMYCKAaeTcs C
MPUMEHEHHEM JIICKTPOHHOTO 00Yy4eHUs], TUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHHA.

IIpu pa3paboTke mporpaMmbl CHENUAIMTETa oOOydaromumcs —oOecrednBaeTcs
BO3MO’KHOCTh OCBOCHHUS JUCHUIUIMH (MOJyJIei) 10 BEIOOPY, B TOM YHCIIE CTICUAIbHBIC YCIOBUS
WHBAIAJAM U JIMLAM, C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0pOBbs, B 00bemMe He meHee 30
IIPOLIEHTOB BapuaTuBHOM yactu bioka 1 «/lucuuminHsl (MOIyIH)».

KonunuecTtBo yacoB, OTBEIEHHBIX Ha 3aHSTHS JEKIMOHHOTO THIa B LejaoM 1o bioky 1
«lucuuminHel (MOIYIH)», JOJKHO COCTABIATh HE Oosiee 40 MPOLIEHTOB OT OOLIETr0 KOJIMYECTBA
4acoB ayJIMTOPHBIX 3aHATUN, OTBEJICHHBIX Ha pealn3aluio JaHHoro bioka.

1.4 TpeGoBaHus Kk mocrynawuemMy

TpeboBanust K MOCTyHarolmeMy ONPENEISAIOTCS (eaepalbHbIM 3aKOHOJATENIbCTBOM B
obnactu oOpas3oBanus, B ToM uucie I[lopsakom mpuema Ha oOyueHue Mo oOpa3z0BaTEIbHBIM
IporpaMMaM BBICHIETO 00pa3oBaHUs — MporpaMMaM CHEIHaJuTeTa Ha COOTBETCTBYIOLIUN
y4eOHBIH ro.

2. XAPAKTEPUCTHUKA MTIPO®ECCHOHAJIBHOM JEATEJIbHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY CIHEHHUAJIUTETA

2.1. Obaactb mpoeccHOHAIBLHOM 1eITeJIbHOCTH BbIIYCKHUKA
Obnacth npodecCHOHATBPHONW MAESITENTbHOCTH BBIMMYCKHUKOB, OCBOMBIIUX MPOrpaMMy

CTICIMAIATETA, BKITIOYALT:

— pa3paboTKy, TPOEKTUPOBAHHWE W OKCIUTyaTallHI0 TEXHOJIOTHYECKHUX TMPOIECCOB M|
000pyIOBaHUs ISl U3BJICUEHUS MaTEPHAIOB SIEPHOTO TOIUIMBHOTO nukia (mamee - SATILI)
ATOMHOM SHEPreTHUKU U3 MPUPOIAHOTO M TEXHOTEHHOTO ChIPbs, MepepaboTKU OTpaOOTaBLIETO
snepHoro TtormBa (ganee - OST) u pagumoakTuBHBIX 0TX0A0B (manee - PAO), paznenenus
M30TOIOB JIETKUX 3JIEMEHTOB U UX IPUMEHEHHUS;

— HCCIIEJIOBaHHE paJMAllMOHHON yCTOMYMBOCTM MaTEpUaJOB U PaJUallMOHHO-XUMHUYECKHX
MPOLIECCOB B TETJIOHOCUTEIIAX SIAEPHBIX SHEPTeTUYECKUX YCTaHOBOK;

— pa3paboTKy U OKCIUIyaTalldi0 METOJO0B aHAIUTUYECKOTO KOHTPOJS M PpaAMallMOHHOMN
0€30MacHOCTH Ha 00BEKTaX, CBA3aHHBIX C MCIIOJIb30BAHUEM aTOMHOM SHEPTUU.

2.2. O0beKThI NPodecCHOHATBLHOM 1esITeIbHOCTH BHIMMYCKHUKA
OObekTamu MPO(ecCHOHAIBHOW JESITeIPHOCTH BBIITYCKHUKOB, OCBOMBIIMX HPOTPaMMy

CTICIIUAINTETA, SBIISTFOTCS:

— pyIbl, KOHIIGHTPAThl ¥ BTOPUYHOE CHIPbE, COJCPIKAIIUE YpaH, [IUPKOHUH, paJMOAKTHBHBIC
AJIEMEHTBI, PEIKUE METAJUIbl SACPHOTO Ha3HAYCHUs, HMX XHMHUYCCKHE COCIAMHCHUS U
MaTepHualibl Ha KX OCHOBE;

— TPUPOJHOE U TEXHOT'CHHOE ChIPhE, COJCPIKAIIEE U30TOIBI JICTKUX DIIEMEHTOB;

— TEXHOJIOTMYECKHE MTPOIECCHI UX U3BJICYCHUS, KOHIICHTPUPOBAHUS U OUYHCTKHU;

— o0opymoBaHue, IPUOOPBI U METOJbI 00ECIICUCHHS aHAIMTHYECKOTO KOHTPOJIS MPOBEIACHUS
3THX MPOLIECCOB B TA0OPATOPHBIX U MPOMBIIIJICHHBIX YCIOBUSX;

— TexHosornueckue mnpouecchl oOpamenus ¢ OAT u PAO u wmertonsl obecrneueHUs
paanaloOHHON 0€30MacCHOCTH U peabUIUTAIIUN TEPPUTOPUH, CBSI3AHHBIX C UCIOIb30BAHUEM
SIIEPHBIX 0OBEKTOB.

2.3. Buabl npogeccHoHATBHOM 1esiTeIbHOCTH BbINYCKHUKA

Bunsl npodeccnoHanbHON — IESTEIBHOCTH, K KOTOPHIM TOTOBATCS BBIITYCKHUKH,
OCBOMBIIME IIPOrpamMMy clierannTera, peanuzyemyro B PXTY um. JI.1. MenneneeBa ucxons us
noTpeOHOCTEH pbIHKA TpyJda, HUMEIOIIUXCA HAyYHO-UCCIENI0BATENbCKUX M MaTepUaibHO-
TEXHUYECKUX PECYpPCOB:
— IPOU3BOJICTBEHHO-TEXHOJIOTUYECKAs;



— HaAy4YHO-UCCJEI0BaTENbCKas;

— OpraHM3alMOHHO-YIPaBJIEHYECKas;

— IPOEKTHasl.

Crenupanuszanuy, 1O KOTOPbIM TOTOBSITCSI BBIIYCKHUKH, OCBOMBIIME IPOTPaMMY
crenuaauTeTa:

— cnenuanu3anus Ne 1 «Xumuueckas TEXHOJIOTHSI MaTEPUAIIOB SIIEPHOTO TOIUIMBHOTO IIUKIa»;

— cnenuanuzanus Ne 2 «TexHoorus pa3aefeHusi 1 MPUMEHEHNE H30TOTIOBY,

— crnemuanmzanusi  Ne 3 «TexHOIOTHS  TEIUIOHOCHTENCH ¥ PAaaHMOIKOJIOTHS  SICPHBIX
SHEPreTUYECKUX YCTaHOBOKY,

— cnenuanu3zauus  Ned  «XuMuyeckas TEXHOJOTMS HAHOMATepHalloB Ui sIEpHOMU
SHEPreTUKN»;

— cnenuanuzanus Ne 5 «PanunanuonHast XUMUS U paidalliOHHOE MaTepraIoBEICHUEY;

— cnenuamu3anus Ne 6 «SnepHast u pagraninoHHas 0€30MaCHOCTh Ha 00BEKTaX MCIOJIb30BAHUS
SIIEPHOM DHEPTUM».

[Ipu pa3paboTke u peanusany IporpamMmbl CIIEHUATUTETa OPraHU3alus OPUEHTUPYETCS
Ha KOHKPETHbI BHUJA (BUABI) NPOPECCHOHAIBHON [EATENbHOCTH, K KOTOPOMY (KOTOPBIM)
TFOTOBUTCS CHEUAINUCT U BBIOMPAET CIIENMAIN3aIUI0, UCXO U3 MOTpeOHOCTEN phIHKa Tpy.a,
Hay4YHO-MCCIIEI0BATEIbCKUX U MaTepUAIbHO-TEXHUUECKUX PECYPCOB OpraHU3aIiH.

BeImyCKHHK, OCBOMBIIMII TIPOrpaMMy CHEHUAIUTETa, TOTOB pEIIaTh CIEAYIOIINE
npodeccuoHallbHbIE 3aJayd B COOTBETCTBUM C BHJOM (BHIaMH) MpodecCHOHATbHON
JEeSITeIbHOCTH, Ha KOTOPBIN (KOTOPBIE) OPUEHTHPOBAHA MTPOrpaMMa CrieralInTeTa:
NPOU3BOACTBEHHO-TEXHOJIOTHYeCKas eI TeJIbHOCTh:

— OCYIIECTBJICHHE TEXHOJOIMYECKOro Ipolecca B COOTBETCTBMM €  TpeOOBaHUAMHU
TEXHOJIOTMYECKOTO PETJIAMEHTA;

— OpraHM3anys U OCYIIECTBIEHNE BXOJHOIO KOHTPOJIA CBIPbSl U MATEPUANIOB, UCIIOJIB3YEMBIX B
TE€XHOJIOTMM MAaTEepHAIOB COBPEMEHHOM DJHEPIETUKH, HW30TOIIHO YMCTBIX BELIECTB, HX
COCTMHEHHH;

— obecnevenne 3(pPEeKTUBHOTO MCIOIB30BAHKS B TEXHOJIOTHYECKOM TIpoliecce 000pya0BaHus,
CBIPBS U BCIIOMOTATEJIbHBIX MaTEPUAJIOB;

— HaJaJKa ¥ DKCIUIyaTallus MAIIWH W anlapaToB Ui OCYLIECTBICHMS TEXHOJOTUYECKUX
IIPOLIECCOB;

— OCBOEHHE M BBOJ| B 9KCIUTyaTaI[I0 HOBBIX TEXHOJIOTMYECKUX ITPOLIECCOB U 000PY10BaHMS;

— IPOBEJCHME DKOJOTMYECKOIr0 U paJuallMOHHOTO MOHUTOPHUHIA;

— ofecreyeHne MEpONpUATHI MO J€3aKTUBALMU TEXHOJIOTMYECKOT0 OOOpYyNOBaHUS MU
IIPOU3BOJICTBEHHBIX U NPUWIETAIONINX TEPPUTOPUIL;

— ofecreyeHue paauaoHHON 6€3011aCHOCTH;

HAY4YHO-HCC/IeI0BATEIbCKAS 1eITeIbHOCTD:

— paspalboTKa IJIaHOB, IPOrpaMM W METOAMK IPOBEICHMS HCCIEIOBAaHUI MaTepuajioB u
TEXHOJIOTUYECKUX ITPOLIECCOB, SIBISAIOIIMXCS 00bEKTaMH MTPO(ECCHOHAIBHOM AEATENbHOCTH;

— TIPOBEJCHHE OSKCIIEPUMEHTAIBHBIX HCCIEI0BaHUNA B OOJACTH TEXHOJOIMM MAaTepuasoB
COBPEMEHHOU 3HEPreTUKY;

— W3yYEHUE U3MEHEHUs CBOMCTB MaTEpUAJIOB IOJ JECHCTBUEM WHTEHCHBHBIX pPaJMallMOHHBIX
U3JIy4CHHUI;

— CO3JaHHME TEOPETHYECKHX MOJEeJeW JUIsl TNPOTHO3UPOBAHMUS  CBOMCTB  MaTEpHasioB
COBPEMEHHOM dHEPreTHKH;

— MOJEIUPOBAHUE U ONTUMM3ALMS IPOU3BOACTBEHHBIX YCTAHOBOK M TEXHOJIOTMYECKHUX CXEM;

— aHaJIN3 HAy4YHO-TEXHUYECKOMU JIUTEpATyphl U MPOBEACHNE NATEHTHOTO TIOUCKA;

— COCTaBJIEHHE HAYYHO-TEXHUYECKUX OTYETOB U aHATUTUUYECKHX 0030POB JINTEPATYpHI;

OPraHu3anMOHHO-YNIPABJICHYECKAS 1eITeIbHOCTh:

— opraHusaius paboTbl KOJUIEKTHBA B YCIOBUAX JICHCTBYIOIIETO MPOM3BOJCTBA U O0ecreueHne
6ecniepeOoHOTO OCYIIECTBICHHS TEXHOJIOTHYECKOTO MPOLECCa;



— OCYILIECTBJICHUE TEXHUYECKOTO KOHTPOJS B MPOU3BOACTBE MATEPUAJIOB COBPEMEHHOM
SHEPTeTUKU;

— pa3paboTKa MEPOTPUATUH IO SKOHOMUU CHIPhSI M SHEPTETUIECKUX PECYPCOB;

— MPOBEIACHUE TEXHUKO-3KOHOMHUYECKOIO aHaJIn3a MPOU3BOJICTBA;

— OpraHu3aiys U IpoBeJICHUE 00YUCHHS IEPCOHAIIA; MPOCKTHAS EATEIbHOCTh:

— pa3paboTKa HOBBIX TEXHOJOTHYCCKHX CXEM, pACUeT TEXHOJOTUICCKHX MAapaMeTPOB, pacyeT
BBIOOp 000pyHOBaHUS;

— aHauu3 W OIICHKA aJbTePHATHUBHBIX BAPUAHTOB TEXHOJIOTHYECKOW CXEMBI M €€ OTIEIbHBIX
y3JI0B ¥ anmnaparos;

— pa3paboTKa UCXOIHBIX JAHHBIX JUTSI TPOSKTUPOBAHUS HOBBIX TEXHOJOTHYECKHX MPOIIECCOB U
000pyI0BaHUsI, aBTOPCKUI HAJ[30P 3a MPOIIECCOM MPOEKTUPOBAHNS,

B COOTBETCTBHH CO CIIEIMAJIN3AUAMU.

cnenuagnzanus Ne 1 «Xumuueckas TEXHOJIOTHSI MATEPHATIOB SJIEPHOTO TOILTUBHOTO IUKIIA»:

YCOBEPIICHCTBOBAHUE M Pa3pabOTKa TEXHOJOTUYECKUX IPOIECCOB IMPOU3BOJCTBA OCHOBHBIX

(YHKIIMOHATBHBIX MAaTEPUAJIOB SACPHOTO TOTUIMBHOTO ITUKJIIA;

KOHTpOJIb cOopa, XxpaHeHuss u tmiepepaboTtku PAQO pa3nuyHOro ypOBHS AKTHBHOCTH C

WCIIOJIb30BAaHUEM TIEPEIOBBIX MeTO0B oOpamienus ¢ PAO;

cnenuanuzanus Ne 2 «TexHosorus pa3aeieHus ¥ MPUMEHEHHE H30TOTIOB.

MPOBEJACHUE W  KOHTPOJh  TEXHOJOTHYECKHUX TMPOIECCOB  PA3ACIICHHUS  HM30TOMOB  C

HCIIOJIL30BaHMEM METOIOB M30TOITHOIO aHAJIN3A;

MPUMEHEHHE M30TOTOB /Il PEIIeHUs 3a7ad B 00JaCTH TEXHUKUA M TE€XHOJOTHUH, €CTECTBEHHBIX

HayK U MEJIUIIUHBI;

cnenuaguzamusi Ne 3  «TexHonoruss TEIUIOHOCHUTENEH W PAgUOIKOJIOTHS  SJIEPHBIX

SHEPreTUYECKUX YCTAHOBOK»:

MPOBEJICHUE, KOHTPOJIb, Pa3pabOTKa M YCOBEPIICHCTBOBAHHE TEXHOJOTHUYECKHX IPOIECCOB

MOJITOTOBKH M PET€HEPALNMH TEIUIOHOCUTEIECH SIEPHBIX YPHEPreTUUYECKUX YCTAHOBOK Pa3IMuHOTO

THMA, OO0ECTEYMBAIOIIUMH HAACKHYIO M JOJTOBPEMEHHYIO 3alllUTy OKPYXAIoIeH Ccpeapl OT

BO3JICUCTBUS paIuallH;

pa3paboTKa Ha aTOMHBIX AJMEKTPOCTAHIMAX MEPONPUATHHA IO 3aIIUTEe OKPYKAIOIMIEH Cpeapl OT

PaJMOHYKJIMIOB U OLIEHKA JI030BOM HAarpy3Ky Ha pa3IM4YHbIC IPYMIbI HACEICHUS;

cnenuagn3amus Ne 4 «XumMudeckas TEXHOJIOTUSI HAHOMATEPUAJIOB IS SIEPHOM SHEPTETUKI.

pa3paboTKa TEXHOJIOTHYECKUX IMPOIECCOB MOJTYYCHHUS MATEPHAIIOB IS SACPHON SHEPIETHKU C

HCITOJIb30BaHUEM METOI0B HAHOTEXHOJIOTHH;

pa3paboTKa 1 OCYIIECTBICHUE METOI0B 0e301MacHOT0 oOpareHus ¢ Hanomatepuanamu ST1L;

cnenuagnzamus Ne 5 «PaguanmonHas XUMHS U PaualliOHHOE MaTEPHAIOBEICHUE

OIICHKA PaTUaIlMOHHBIX 3((EKTOB B3aUMOICHCTBUS U3TYUCHUS BHICOKON SHEPTHH C BEIIECTBOM,

KCTOJIb30BAHMS WM MUHUMHU3UPOBAHUSI MOCIIEICTBUS TOIO B3aUMOACHCTBUS;

MPOBEJICHUE KOHTPOJIS, YCOBEPIICHCTBOBAHHWE M pa3paboTKa paguallMOHHO-XUMHUYECKHX

TEXHOJIOTUYECKHX MPOLIECCOB C MOJIYYCHHEM HOBBIX MIU MOJU(MUIMPOBAHHBIX MAaTEpPHANIOB C

yJIy4ILIEHHBIMH CBOMCTBaMU;

OIICHKA PAJUAllMOHHOW YCTOWYMBOCTH pAa3jMYHBIX MaTepuaioB M pa3paboTKa MPOLECCOB

3aIUTHl ’TUX MATEPUAJIOB;

cnenuanuzanus Ne 6 «fnepHas u paauanmonHas 0e30MacHOCTh Ha 0OBEKTAaX MCHOIB30BaHUS

SAIEPHON DHEPTUN»!

aHallM3 PaJUallOHHON CHUTyallud WU pa3paboOTKM MEpOINpHUATHS MO O00eCHeUYeHUIO SAepPHOM

0€30MacHOCTH TPHU TPOBEICHUHM TEXHOJIOTUYECKUX MPOIECCOB C PACTBOPAMH, COJEPKAIIMMHU

JEISIIIHIECs] MaTepHalIbl;

pa3zpaboTka W MPOBEIECHUE MEPONPHUATUN MO OOECIEYCHHIO paJAUAlMOHHONW O€30MacCHOCTH

MIPOU3BOJICTBEHHOT'O MTEPCOHAJIA U HACEICHUSI.



3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMbI
CIIEHUAJIMTETA

3.1. B pesynbTaTe OCBOEHHS MPOTPAMMEBI CIICIIUATUTETA y BBIMTYCKHUKA JIOJDKHBI OBITH
chopMUpOBaHBl  OOIIEKYIbTYypHBIC,  OOmenpodeccnoHalbHbIe, MNPOPECCHOHAIBHBIE U
po(heccHOHATFHO-CIeUATU3HPOBAHHBIC KOMIICTECHIIHH.

3.2. BbIMyCKHUK, OCBOMBIIMI MpOrpamMMy CIEHUAINATETa, JOJDKEH 00JanaTh
CIICYIOIIUMHA 00MIEKYJIbTYPHBIMH KOMIIETEHIIUSIMM
— CIIOCOOHOCTBIO TPEACTAaBUTh COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE IEIOCTHON CHUCTEMBI

€CTECTBCHHOHAYYHBIX U MATEMATHYCCKUX 3HAHUH, OPHCHTHPOBATHCS B IEHHOCTSAX OBITHSI,
®u3HH, KyIbTyphl (OK-1);

— CIIOCOOHOCTBIO K aHAIM3Y COIUAIbHO-3HAYMMBIX IPOILIECCOB U SBJICHUH, K OTBETCTBEHHOMY
y4acTuio B mosutuieckoii xxu3nu (OK-2);

— CIIOCOOHOCTBIO aHAJTM3UPOBATh OCHOBHBIE JTalbl W 3aKOHOMEPHOCTH HCTOPUYECKOTO
pazBuTus oOmiectBa Ui (POPMHUPOBAaHUS  TPAXKIAHCKOW  TO3UIMH, CIIOCOOHOCTH
HHTETPUPOBATHCS B coBpeMeHHOe 0011ecTBO (OK-3);

— CHOCOOHOCTBIO K O0OOIIEHHIO, aHAINU3Y, BOCHPHUITHIO MH(OpPMALUM, MOCTAHOBKE LEIH U
BbIOODY myTel ee qoctmkenus (OK-4);

— TOTOBHOCTBIO CBOOOJHO TMOJIb30BAThCS JINTEPATYpPHON M J€IOBOM MUCHMEHHOW M YCTHOM
peubl0 Ha PYCCKOM SI3BIKE, CIIOCOOHOCTHIO B THCHMEHHOW W YCTHOW pPEYH IPaBHIHHO
(;mormuHo) oopMuUTh pe3yiabTaThl MbinuieHus (OK-5);

— CIOCOOHOCTBIO K TPOQECCHOHATIEHOMY OOIIEHWI0 Ha MHOCTPAHHOM SI3BIKE, K TOJIYYCHHIO
uHbopManuu u3 3apyoeKHbIX HCTOYHUKOB (OK-6);

— CIOCOOHOCTBIO K KOOTIEpaIuu ¢ Kojuteramu, pabore B koyutektuse (OK-7);

— CIHOCOOHOCTBIO HAXOJWUTh OPraHU3AIMOHHO-YIPABIECHUYECKHE pEIICHUS B HECTaHIApTHBIX
CHUTYaIHSIX U TOTOBHOCTBIO HECTH 3a HUX 0TBeTcTBeHHOCTH (OK-8);

— CHOCOOHOCTBIO HCIIOJIb30BATh HOPMATHBHBIE NMPABOBBIE aKThl B CBOEH NMpodeccroHaNbHOMN
JESITETPHOCTH, CIIOCOOHOCTRIO M TOTOBHOCTHIO K COOJIFOJICHWIO TIpaB M OOsI3aHHOCTEH
rpaxaanunaa (OK-9);

— CHOCOOHOCTBIO K CaMOpa3BUTHIO, TOBBIIICHUIO CBOEH KBaIM(PHUKAIMM U MacTepcTBa,
CIIOCOOHOCTBIO CaMOCTOSITEJIBHO NMPUMEHSATh METOAbI M CPEACTBA IMO3HAHUS, OOy4yeHUs U
CaAMOKOHTPOJISL JJIsi IPUOOpETeHHs] HOBbIX 3HAHUHW M YMEHHMH B OO0JIaCTH TEXHUKU U
TEXHOJIOTMH, MAaTEMaTUKH, €CTECTBEHHBIX, T'YMaHUTAPHBIX, COIUAIBHBIX U SKOHOMHYECKHUX
HayK, B TOM YHCJE€ B HOBBIX OO0JIACTSX, HEMOCPEICTBEHHO HE CBS3aHHBIX CO cdepoii
npodeccHOHAIbHON  AESITeNTbHOCTH, pPa3BUTUS  COIMAIBHBIX U NPOoQecCHOHANbHBIX
komnereniuii (OK-10);

— TOTOBHOCTHIO KPUTHYECKH OLIEHHWBATh CBOM JOCTOMHCTBA M HEIAOCTATKH, HAMETUTH MYTU U
BBIOpATh CPE/CTBA Pa3BUTHS JOCTOMHCTB M ycTpaHeHus HegoctatkoB (OK-11);

— cHocoOHOCTBIO paboTaTh ¢ HH(pOpPMaIHeH B TI00aTbHBIX KOMITBIOTEPHBIX ceTsax (OK-12);

— TIOHMMAaHHMEM POJIM OXPaHbl OKPYKAIOIIEH Cpebl U PAlIMOHATBHOTO MPUPOOIOIB30BAHUS U
ISl pa3BUTHS U coxpaHeHust muBmn3anuu (OK-13);

— CHOCOOHOCTBIO MCIIOJIb30BAaTh METOMBI U CPeNCTBA (PU3MUECKON KyIbTYphI I YKPETUIeHUs
3I0pOBbSI W JIOCTIDKEHHUS  JIOJDKHOTO  YPOBHSA  TOJNHOIIGHHOM — COIMANbHOM U
npodeccroHanbHO# AestensHocTH (OK-14).

3.3. BbImycKHUK, OCBOMBIIMIA MporpaMMmy CHEIHAIWTeTa, JOJDKEH o01anaTh
CIIeIYIOMUMU 001enpogecCHOHATBLHBIMUA KOMIETEHI[USIMU:

— CIIOCOOHOCTBIO HCIIOJIb30BaTh MaTeMAaTHYECKHUE, €CTECTBEHHOHAayyHble U HH)KEHEpHbIE
3HAHUS JIJIS pelieHus 3a1au cBoe podeccuonanbhoi nesreinproctu (OITK-1);

— CIOCOOHOCTBbIO NPO(ECCHOHATBHO HCMOJIb30BaTh COBPEMEHHOE TEXHOJIOTHYECKOe U
aHAJIMTUYECKOe 00OpYyAOBaHUE, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HMCCIEIOBAHUSA U
aHaJIM3Yy MOJIyYCHHBIX MPHU €ro npoBeaeHuu pe3yabTatoB (OI1K-2);



CMOCOOHOCTBIO HCHOJB30BATh METOJBl MATEeMaTHYECKOTO MOJIEIMPOBAHUS OTACIBHBIX
CTaMii M BCEro TEXHOJOIMYECKOro MpoLecca, K MPOBEICHUIO TEOPETUYECKOrO aHalu3a U
IKCIIEPUMEHTAILHOU TIpoBepke anekBaTHocTH Mojenu (OITK-3);
CIOCOOHOCTBIO Pa0OTaTh C HAYYHO-TEXHHUUYECKOW U MATEHTHOH JIUTEPATYpOi U MCIIOJIB30BaTh
MOJIy4EHHYI0 WH(GOPMAIIMIO TIPU OCYIIECTBICHUH CBOEH MPO(EeCCHOHAIBHON IeSTeTbHOCTH
(OIIK-4);
MOHMMaHUeM 3Ha4YeHUs] HHQOpPMAIMKA B COBPEMEHHOM MHpE, CIIOCOOHOCTBIO pelaTh 3aJauu
npo(hecCHOHANBHONW JIEITETPHOCTH € TNPHUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOJOTHH C
y4eTOM OCHOBHBIX TPeOOBaHMU HH(POPMAIMOHHOW OE30MACHOCTH, B TOM YHCJE 3aIlUThI
rocynapctBenHoit taitnbl (OITK-5).

3.4. BrIMycKHUK, OCBOMBIIMI MporpaMMy CHENHAIATETa, JOJDKEH 00Ja1aTh

npogeccnoHaIbHBIMHA KOMIleTeHIUSIMH, COOTBETCTBYIOIIUMHU BUTY (Bumam)
npodeccHOHAIbHON  IeATEIbHOCTH, Ha KOTOpbIM (KOTOphIE) OpHEHTHpOBaHAa Iporpamma
CIIELUAINTETA:

NMPOU3BOJACTBCHHO-TEXHOJOTHYECCKASA AEATECIbHOCTD:

CIIOCOOHOCTBIO OCYIIECTBIIATH TEXHOJIOTHUECKUI MPOIIECC B COOTBETCTBUU C PETIIAMEHTOM H
WCIOJIb30BaTh  TEXHUYECKHE CPEICTBA I  HM3MEPCHHsSI OCHOBHBIX  IapaMeTpOB
TEXHOJIOTUYECKOT0 TpoIiecca, CBOMCTB chipbst u npoaykimu (ITK-1);

CIOCOOHOCTBIO K PEIICHUIO TPO(ECCHOHATBHBIX MPOU3BOJICTBEHHBIX 3aJa4, BKIIOYAIOIIAX
pa3paboOTKy HOPM BBIPAOOTKA M TEXHOJOTHYECKUX HOPMATHBOB PACXOJOBAaHUS CHIPHS,
MaTepPHAJIOB M SHEPreTHYECKHX 3aTPaT, COBEPIICHCTBOBAHWE KOHTPOJIS TEXHOJOTHYECKOTO
mporiecca (TTK-2);

CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHOJOTMYECKUN MPOLECC, BBISBIATH €r0 HEIOCTaTKU U
pa3pabaTbIBaTh MEPOIIPUATHS IO €ro coBepineHcTBoBanuio (I1K-3);

CIOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHHUYECKOE PEIlEHHE C YYETOM OXpaHbl TpyIa,
paxuaiMoHHON 0€301aCHOCTH M OXpaHbl OKpyskaromieit cpeast (ITK-4);

CIIOCOOHOCTBIO K aHajM3y CHUCTEeM aBTOMATH3allUd MPOU3BOJCTBA M  pa3paboTke
MEPOMNPUATHIL 1Mo uX coBepineHcTBoBanuio (ITK-5);

CIOCOOHOCTBIO MPOBOJAUTH PATMOMETPUUECKUE U JO3UMETPUUECKHE U3MEPEHUS U KOPPEKTHO
obOpabatbiBaTh SKcriepuMeHTa bHbIe qanHbie (ITK-6);

CIIOCOOHOCTBIO  00ecreunTh 0Oe30macHoe MpoBeAeHHE paboThl €  HCIOJIB30BAHHEM
PaZMOaKTUBHBIX BEIIECTB B OTKPHITOM BHUAEC U OICHUBATH IMOJYy4aeMYIO0 03y 3a CYET
BHEIIHEro ¥ BHyTpeHHero ooyueaus (ITK-7);

TOTOBHOCTBIO ~ HCIIOJIb30BaTh JCMCTBYIOLIME HOPMATHBHBbIE JOKYMEHTH B 001actu
panuanroHHoOi U saepHoit 6e3onacuoctu (ITK-8);

HAYIHO-UCCIEA0BATEC/IbCKaA 1€ATECJIbHOCTD:

CIIOCOOHOCTBIO K pa3pabOTKe IJIAHOB U MPOTPaMM MPOBEICHUS HAyYHO-HCCIIEA0BATEIbCKUX
pa3paboTOK, BEIOOPY METOJIOB M CPEACTB perieHus HOBbIX 3aaau (ITK-9);

CIIOCOOHOCTBIO ~ CAMOCTOSATENIFHO ~ BBINOJHATH ~ UCCIEJOBAaHHA C  HWCIIOJB30BAHUEM
COBPEMEHHOW  ammapaTypsl ¥  METOJOB  HCCIENOBaHUS B 0o0macTd  OOBEKTOB
npoheccuOHaNBbHONW JIEeSTETbHOCTH, MPOBOANUTh KOPPEKTHYIO 00paOOTKy pe3ylbTaToB U
yCTaHABJIMBATh ajekBaTHOCTH Mojeneii (ITK-10);

TOTOBHOCTBbIO HCHOJB30BaTh METOJAbl OIIGHKM pHUCKAa M pa3pabaTblBaTb MeEpbl 110
oOecrieyeHHI0 0€30MACHOCTH  pa3pabaThIBa€MbIX HOBBIX TEXHOJOTMH oOOpalieHus ¢
oObekTamu npodeccroHanbHoi nestenprocTH (ITK-11);

CMOCOOHOCTBIO MPEJACTABIATh PE3YJbTaThl MCCIEAOBaHUS B (OpMax OTYETOB, pedeparos,
nyonuKanuil 1 MmyOnUYHBIX OOCYXAEHUH, CIIOCOOHOCTBIO (POPMYIHPOBATH NMPAKTHUECKUE
PEKOMEH/IAIINY T10 UCTIOJIb30BAHUIO PE3yIbTaToB Hay4dHBIX uccienoBanmii (I1K-12);

OPraHUu3alMOHHO-YIIPABJCHYECCKAA 1€ATCIbHOCTD:

CMOCOOHOCTBIO K OpraHu3aiuu padoTsl noqunHeHHbIX ([TK-13);



— CIIOCOOHOCTBIO K OICHKE IOCIEACTBUN NPUHHUMAEMBIX OpPraHH3allMOHHO-YIPABICHYECKHX
peuienuit u ux ontumusanuu (I1K-14);

—  CIIOCOOHOCTBIO YIIPaBIISATh JIeHCTBYIOIIUMU TEXHOJIOTHYECKUMHU nporeccamu,
o0ecreynBaroIUMH BBIMYCK MPOIYKIWHU, OTBEUaromell TpeOOBaHUSAM CTAaHAAPTOB U PHIHKA
(TTK-15);

— CIOCOOHOCTBIO K HCIIOJIb30BAaHHIO COBPEMEHHBIX CHCTEM  YIPaBICHHS KadyeCTBOM
MPUMEHUTENFHO K KOHKPETHBIM YCIOBHSM IPOM3BOJACTBA HAa OCHOBE MEXIYHAPOIHBIX
cranaapros (I1K-16);

— CIIOCOOHOCTBIO K COCTABJICHUIO M aHAINM3Y OM3HEC-TUIAHOB Pa3paOOTKU M BHEAPEHHS HOBBIX
TEXHOJIOTUYECKUX MPOIECCOB, 0OpalIeHus ¢ 0ObeKTaMH MPO(PECCHOHATBHON e TeIbHOCTH,
BBIITYCKa M PeaM3alii KOHKYPEHTHO criocoOHo#t mpoaykiuu (I[TK-17);

NMPOEKTHAS 1eATeIbHOCThD:

— CIOCOOHOCTBIO K TIPOBEICHHUIO aHajHM3a TEXHHUUYECKHX 3aJaHMi Ha MPOEKTHPOBAHUE U
MPOEKTOB C YYETOM CYIIECTBYIONIETO MEXKIYHAPOIHOTO M HAIMOHAJIBHOTO SIIEPHOTO
3akoHoatenbcTBa (I1K-18);

— CIIOCOOHOCTBIO K TIPOBEJICHHIO MATEHTHBIX MCCIIEOBAHUH C IENIbI0 00eCIIeYeHus MaTeHTHOM
YHUCTOTHI HOBBIX IPOEKTHBIX perienuii (ITK-19);

— CIIOCOOHOCTBhIO K pa3pabOTKe HOBBIX TEXHOJIOTUYECKHX CXEM Ha OCHOBE pe3yJbTaToB
HayJHO-HCcaemoBaTeabckux padot (ITK-20);

— CIIOCOOHOCTBIO HCIIOJIb30BaTh CPEICTBA ABTOMATH3AIlMA TIPH TOJATOTOBKE TPOEKTHOM
nokymenrarun (ITK-21).

3.5. DBbIMycKHUK, OCBOMBIIMI MpOrpamMMy CIIEIHAINATETa, JOJDKEH 00Ja1aTh
npogeccnoHaAIbHO-CIEUATU3UPOBAHHBIMU KOMIeTEeHI[USIMH, COOTBETCTBYIOIIUMU
CrelMaln3aliy MPOrpaMMBbl CTIeHaInTeTa:
cneruanuzanus Ne 1 «Xumuueckasi TEXHOJIOTHSI MaTEPUATIOB SACPHOTO TOIUIMBHOTO IIUKJIIa»:

— CHOCOOHOCTBIO K 0€30MacHOMY MPOBEICHHMIO, KOHTPOJIO, YCOBEPILIEHCTBOBAHUIO U
pa3paboTKe TEXHOJOTHYECKHUX TMPOIECCOB MPOU3BOJCTBA OCHOBHBIX (PYHKIHMOHAIBHBIX
matepuanoB STII, B Tom gucie ¢ ucmosap30BanueM paanoakTuBHbIX MaTepraioB (ITCK-1.1);

— CHOCOOHOCTBIO OCYIIECTBJISATH KOHTPOJb 3a COOpPOM, XpaHEHHEM M IepepadoTKOMN
PaZIMOAKTUBHBIX OTXOJOB PA3JIMYHOIO YPOBHS AKTUBHOCTH C HCIOJB30BAaHUEM MEPEIOBBIX
MmeTo10B obparmienus ¢ PAO (TICK-1.2);

cnenuanuzanus Ne 2 «TexHosorus pa3ieneHust 1 IpUMEHEHHE U30TOMOBY:

— CIHOCOOHOCTBIO K MPOBEACHUI0O M KOHTPOJIO TEXHOJOTMYECKHUX IMPOLIECCOB pa3/esieHus
M30TOIOB C UCIOJIb30BaHHEM METOI0B H30TonHOro anammu3a (I[ICK-2.1);

— TOTOBHOCTBIO MPUMEHATH U30TOMBI JUIsl pelIeHHs 3a/1a4 B 00JaCTH TEXHUKU U TEXHOJIOTHUH,
ecrecTBeHHBIX HayK U Meauiuubl (ITICK-2.2);

cnenuanuzamust Ne 3 «TexHonorus TEMJIOHOCUTENEH U PagHOdKOJIOTHS  SACPHBIX

SHEPreTUYECKUX YCTaHOBOK':

— CHOCOOHOCTBIO K 0e30macHOMYy  NPOBEICHHIO,  KOHTPOJIO,  pa3paboTke U
YCOBEPIICHCTBOBAHUIO  TEXHOJOTHYECKHX TMPOILIECCOB IMOATOTOBKM M  pereHepanuu
TEIJIOHOCHUTENEN SJIEPHBIX HHEPTeTUYECKUX YCTAHOBOK  Pa3IMYHOIO THIA,
o0ecrneunBarOIUMI  HAJISKHYI0 M JIOJTOBPEMEHHYIO 3allUTy OKpYXKalolled cpeasl OT
Bo3aeiicTBus paauanuu (ITICK-3.1);

— CIIOCOOHOCTBIO pa3zpalbaThiBaTh HA ATOMHBIX AJIEKTPOCTAHLUAX MEPONPUATHS MO 3alluTe
OKpYXKarollel cpeipl OT paJMOHYKJIHJOB M OLIEHHWBATh J030BYIO HAarpy3Ky Ha pa3id4HbIC
rpymisl Hacenenus (IICK-3.2);

cnennanu3anus Ne 4 «XuMudeckas TEXHOJIOTUS HAHOMATEPUAJIOB /IS SIIEPHOM SHEPTETUKU»:

— CIIOCOOHOCTBIO pa3palaThIBaTh TEXHOJIOTHYECKHE MPOILECCHl MOJTYYEHUS MaTepHalioB JUIs
SICPHOM SHEPTeTHKH C MCI0JIb30BaHneM MeTo10B HaHoTexHooruu ([ICK-4.1);

— CIIOCOOHOCTBIO pa3pabaThiBaTh M OCYHIECTBIATH METOIbI O€30MacHOro oOpaliieHus ¢
nanomatepuanamu STI] (ITCK-4.2);



cnenuanuzanus Ne 5 «PagnanuoHHast XMMHS U paidalliOHHOE MaTEpUAIOBECHUEY!

— CIIOCOOHOCTBIO OLIEHUBATh PagHallMOHHBIE 3(P(HEKTh B3aUMOJIEHCTBHS M3ITy4CHHUS BBICOKOM
SHEPruu C BELIECTBOM, UCIOJb30BaTh WJIM MHUHUMHU3MPOBATh IOCJEICTBUS ITOrO
B3aumoaeiicteus (ITICK-5.1);

— CIOCOOHOCThIO K 0€30macHOMYy MPOBENCHHUIO, KOHTPOJIIO, YCOBEPUICHCTBOBAHHIO U
pa3paboTke paguallMOHHO-XUMUYECKUX TEXHOJIOIMYECKUX MPOLIECCOB C MOJIYYEHHEM HOBBIX
Wi MOAU(DUIIMPOBAHHBIX MAaTePHAJIOB C yiyulneHHbIMU cBoiicTBamu ([1CK-5.2);

— CIOCOOHOCTBIO OLEHHBATh pAJUAIMOHHYIO YCTOHYMBOCTH pA3IMYHBIX MAaTEpUATOB U
pa3pabaTbIBaTh mporecchl 3aumThl 3tux Marepuainos (IICK-5.3);

cnenuanmm3anus Ne 6 «SnepHast u paauanrioHHas 0€30MacHOCTh Ha OOBEKTaX HMCIOJIb30BAHUS

SIIEPHOM DPHEPTUNY .

— CIHOCOOHOCTBIO aHAIM3UPOBATh PAAUALMOHHYIO CUTYallMI0O U pa3pabaThiBaTh MEpPONPUATHUS
1o 00ecnevyeHnIo SAepHO 0e30MacHOCTU MPU NPOBENCHUHM TEXHOJOTUYECKHX IMPOILIECCOB C
pacTBopamu, cojepskamumMu aensmecst matepuainsl (IICK-6.1);

— CHOCOOHOCTBIO pa3padbaThIBaTh U MPOBOJUTH MEPOIPUSITUS IO 0OECTIEUEHUIO paiialliOHHON
0€30TMacHOCTH POU3BOICTBEHHOTO iepconana u Hacenenus ([ICK-6.2).

4. OPTAHU3ALIUSA OBPA3OBATEJIBHOI'O ITPOLECCA ITPU PEAJIN3ALIUN
ITPOTPAMM CIIEHUAJIUTETA

4.1. O0mas xapaKkTepuCTHKA 00pa30BaTe/JbLHOM 1eITeJIbHOCTH

O6pazoBaresnbHas 1S TEIbHOCTh TI0 IporpaMMe CHelHaInTeTa NpeycMaTpruBaeT:

— TpoBeJeHHME Y4YEOHBIX 3aHATUN MO AUCUUIUIMHAM (MOAYNIsIM) B (opMe JIEeKLUH,
CEMUHAPCKUX 3aHATUH, KOHCYNbTAIlMH, Ja0OpaTOpHBIX paboT, WHBIX (opM oO0yueHus,
IIPESYCMOTPEHHBIX y4eOHBIM IIAHOM;

—  IIPOBEJCHUE IPAKTUK;

— IpPOBEJECHHE YYEOHBIX HAy4YHO-HMCCIENOBATENbCKUX pPabOT B  COOTBETCTBUHU
BBIOPAHHOM CTIeMaIA3aIUeH;

— IIPOBEJECHUE KOHTPOJIS KaueCTBa OCBOCHMSI IIPOTPaMMBbl CHEMAIUTETa OCPEICTBOM
TEKyLIEro  KOHTPOJS  YCIEBAEMOCTH,  IPOMEKYTOUHOM  arTecTaluud  OoOydarouiuxcs,
roCyJapCTBEHHON UTOTOBOM aTTeCTalluy O0Yy4aroIUXCsl.

4.2. Y4eOHbIii MJI1aH MOATOTOBKH HHKeHepa

VYuebHbIil IUIaH MOJArOTOBKM HMHXEHepa pa3paboTaH B COOTBETCTBMM C TpeOOBaHUAMHU
(dbenepaTbHOTO0 TOCYAApCTBEHHOTO 00pa3oBaTelbHOTO cTaHmapTa mno crneruanbHocTu 18.05.02
XuMHUecKasi TEXHOJIOTHS MaTepHajoB COBPEMEHHOM SHepreTuku (ypoBEHb CIELUAIUTETA),
YTBEP)KJIEHHOMY IpHKa3oM MuHuctepcTBa oOpazoBaHus U Hayku Poccuiickoit @enepanuu ot
17.10.2018 r. Ne 1291.

B yueGHOM muiaHe oTOOpakeHa JIOTHYECKasl MOCIEeI0BAaTEIbHOCTh OCBOCHUS OJIOKOB U
pazgenoB  OOIl  (OuCUMIUIMH, TNPAaKTHK, TOCYJapCTBEHHOW HTOTOBOHM  aTTECTALUH),
oOecneunBaromux (HOpMUPOBAHHE KOMIIETEHIMN. YKa3aHa oOuias TPyIOeMKOCTh JUCLMILIMH,
MOJ1yJIeH, IPaKTHK, TOCYAAPCTBEHHON UTOrOBON aTTeCTAllMH B 3aU€THBIX €UHMLAX, a TAKXKE UX
oO11as 1 ayIuTopHast TPyA0E€MKOCTb B Hacax.

VYueOHbIl MiaH MOATrOTOBKM HHXXKEHepoB Mo cnenuaibHocTH 18.05.02 Xumunueckas
TEXHOJIOTUSI MaTepHajiOB COBPEMEHHOM »HepreTuku, cnenuanuzanus Ne 1 «Xumuueckas
TEXHOJIOTUSI MaTEPUANIOB SIIEPHOTO TOIUTUBHOTO IIMKJIAa» — PHIIAraeTcsl.

4.3. KanennapHblii yueOHbIi rpaduk

[TocnenoBaTenbHOCTh peANM3aLMU MPOrpaMMbl CHELHAIUTeTa MO rojlaM U CeMecTpam
(BKirouass TeopeTHuYeckoe oOyueHHe, TPAKTUKH, Hay4HO-HCCIEI0BATEIbCKYI0 paboTy,
MPOMEKYTOUHBIE W TOCYIApCTBEHHYIO MTOTOBYIO aTTECTAllMH, KaHWUKYJbI) TNPUBOIUTCA B
KaJIeHIapHOM y4eOHOM rpaduke (MpUIIosKeHHe — KaJeHAapHbIH y4eOHbII rpaduk).
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4.4. AHHOTAMH Pad0YHUX MPOrPaMM JAUCHUIIITHH
4.4.1 IncunniauHbl 00s13aTe/IbHOI YyacTH (0a30Bast 4acTh)

AHHOTanus pado4yel NPOrpaMMbl M CHHUILIMHBI
«HMHOCTpaHHBIH A3BIK»

1. Heap aucuMmiIuMHbl NpuodOpeTeHre oO0ydaromuMucs oOmiel, KOMMYHUKATUBHOU U
npodeccHOHATPHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTHENBHBIX JTalax S3bIKOBOM
MOATOTOBKM  IO3BOJISIET  UCIOJB30BaTh  MHOCTPAHHBIM  SI3bIK  NPAKTUYECKH Kak B
npodeccnoHanbHON  (TIPOU3BOJCTBEHHOW W HAy4yHOH) JESATEIbHOCTH, TaK M IS IeJei
caMm000pazoBaHUsI.

2. B pe3yabTraTre H3yYeHHs [UCHMIUVIMHBI OOydYawImMiicdA 10 mporpamme
CHEeNHMAINUTETA JOJIKEeH:

Obnadams CleNyOUUMHA KOMIETEHITUSIMU .

- CHOCOOHOCTBIO K TPO(EecCHOHATLHOMY OOIIEHUI0 Ha WHOCTPAHHOM S3bIKE, K TOJYYCHHIO

uHpopMaImu 13 3apyoexkHbIx HCTOYHUKOB (OK-6).

3namo:

— OCHOBHBIE CHOCOOBl  COYETAEMOCTH  JIEKCHYECKHX €/IMHULL U OCHOBHBIE
CIIOBOOOpa30BaTEIbHBIC MOJICIIN;

— pYCCKHE 3KBUBAJICHTbl OCHOBHBIX CJIOB M BBIPaKEHUHN peUY B MPOIECCE MEXINYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJCHCTBUS;

— OCHOBHBIE NIPUEMBI U METO/IbI pepepupOBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI;

— TMACCUBHYIO M aKTUBHYIO JIEKCHMKY, B TOM 4HCl€ OOIICHAayYHYl0 M CIELHAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO AJIs1 paOOThI Ha/l TUIIOBBIMU TEKCTAMU;

— IpueMbl pabOThl C OPUTMHAIBHON JTUTEPaTypOil Ha MHOCTPAHHOM S3bIKE.

Ymemy:

— paboTaTh C OPUTHHAILHOM JINTEPATYpO Ha MHOCTPAHHOM SI3BIKE;

— paboTaTth CO CIIOBapeM;

— BECTU NEPENUCKy Ha HM3y4aeMOM S3bIKE C LENbI0 MEXJIMYHOCTHOTO U MEXKYJIbTYpHOTO
B3aMMOICHCTBUS;

— BECTH  pPEuUeBYI0  JIEATEIHOCTh  IIPUMEHHMTENbHO K  cdepe  ObITOBOM M
poeccuoHaIbHOW KOMMYHUKALUU.

Braoemy:

— WHOCTPAaHHBIM S3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYPHOIO OOLICHHUS,
HaBbIKAMM U YMEHHMSIMHM pEUEBOM JEATEIbHOCTH NPUMEHUTENIBHO K cdepe ObITOBOH U
npoeccuoHaIbHOW KOMMYHUKAILIMU, OCHOBAMU ITyOIMYHON peun;

— OCHOBaMHU pedepHpoBaHMS W AHHOTUPOBAHMS JIMTEPATyphl HAa HM3y4aeMOM HHOCTPAHHOM
S3BIKE.

3. Kpatkoe cogep:xanue TUCHHUILUIUHBI:

Pazpen 1. 'pammaTrrueckne U JIEKCUYECKUE TPYIHOCTH U3Y9a€MOIO A3bIKA.

1.1 ChopsskeHne W HM3MEHEHHE TJIarojla-CBSi3kd B (opMax HACTOSIIEr0 BPEMEHH.
Bunospemennsle  ¢opmbl  riaroioB. OOpa3oBaHue (OpM  MPOCTHIX, MPOJOTKEHHBIX,
nepdeKTHbIX U NMepPeKTHO-MPOIOJHKEHHBIX BpeMEH Iiiarosa. BompocurenbHble TpeanokeHus B
pa3nuyHbIX BpeMeHax. OOpa3oBaHue OTpULATEeNbHBIX (POPM TiIaroiia B pa3InyHbIX BpeMeHax.

1.3 O6pa3zoBaHue NPOCTHIX, MPOJODKEHHBIX, EP(HEKTHBIX BPEMEH IIarojibHBIX (HOpM U
ynoTtpebnenne (opM cTpadarenbHoro 3anora.l.4. BupoBpemeHHble (OpPMBI  TJIAroJoB.
OO6pa3oBaHue TPOCTHIX, MPOJOKEHHBIX, MEP(HEKTHBIX U Mep(PEKTHO-MPOIOHKEHHBIX BPEMEH.
BonpocurenbHble NpeioKeHus: B pa3indHbIX BpeMeHax. OOpazoBaHue OTpULIATENBHBIX (OopM
IJ1arojia B pa3JMn4yHbIX BpEMEHaX.

1.4 Mpuyacrtus. [Tpuyactus HacTosIero u npouresmero spemenu. Ilepdexktasie Gopmel
npuyacTus. MecTo mpu4acTuil B mpeioskeHuu. AOGCOIIOTHBINA MPUYACTHBIN 000POT.
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1.5 Nndunurus. @opmel uHpuHuTHBA. [IpogomkeHHbI U neppeKTHBIH WHOUHUTHB.
Oyakinun uHGUHUTHBA B mpemiokeHuu. OOpa3oBanue M ymoTpeOiieHHe WH(OUHUTHBHBIX
00OpOTOB THUIIA «CIIOKHOE TIOJUICKAIIEE» U «CIOKHOE JIOTIOTHEHHUEY.

1.6 Mopnansnbie rnaroiel. CTpyKTypa Tpeioxenus. [IpUHIUIBI CIIOBOOOpa30BaHUSI.
Coxkpamenus (ab6peBuatypsl). O0o03HaueHue Aatel. [IpaBuiia YTeHUS] XUMUYECKHX JJIEMEHTOB,
0003HaYCHUI W (POPMYIT HEOPraHWYECKHX COCAMHCHUN W YPAaBHEHUH XUMUYCCKUX PEAKIIHMA.
[IpaBuna wureHus enuHul u3MepeHus. IlpaBuia uTeHUS HAaMMEHOBAaHMM OCHOBHBIX
OPraHU4YEeCKUX COCTUMHECHUMU.

Pazpen 2. Pa3BuTHe HaBBIKOB YTEHUS] TEMATUYECKUX TEKCTOB.
2.1 YreHue TEKCTOB MO TEMaM:
— BBeaeHue B CnENHAIBHOCTD
— JI.. Menneneen
— PXTY um. I.1. Menneneesa
— Hayka 1 HayuHble METO/Ibl, HAyYHBIE CTAThU
— CoBpeMeHHbIE HHKEHEPHBIE TEXHOJIOTUU!
— OcHoBHBIE IPOLIECCHl XUMUYECKUX ITPOU3BOJICTB
— IIpoGnembl XxuMu4eckoi KHOEPHETUKH
— OxpaHa OKpyKarouen cpeibl
— PanmonanpHO€ KMCIOJIb30BaHNE IPUPOIHBIX PECYPCOB
— PanmonanpHO€ HCIOJIb30BaHNE YHEPTETUYECKUX PECYPCOB
— MamuHbl ¥ anmnapatbl XAMHYECKUX TPOU3BO/ICTB
— DHepropecypcocOeperaronme XuMu4eckie nponu3BocTBa
— AnanuTudeckas XuMus U U3NKO-XUMHUECKHE METO/Ibl aHATTN3a
— IIporeccel u anmapaTbl XMMAYECKOW TEXHOJIOTUU
— Cucrembl ynpaBiaeHUs] XMMUKO-TEXHOJIOTMUECKUMHU TPOLECCAMU
—  XuUMHUYECKOE MPEANPUATHE
— Xwumudeckass jabopatopus. Texnuka Oe3omacHocTH B jabopatopuu. M3mepenus B
XUMUYECKOH JabopaTopun
—  Xumus Oyaymiero.
— buotexnonorus @apmaneBTHUECKUE TPOU3BOICTBA.
— 3enenas xumus. [IpoGiemMbl S3KOJIOTHH.

2.2 Tlonsitue o Buaax yuteHus. [IpocMOTpoBOEe UTeHHE HA MPUMEPAX TEKCTOB O XUMUHU,
H.M. Mengeneese, PXTY um, .. Menaeneera.

AXTUBH3AIMS JIGKCUKH POYUTAHHBIX TEKCTOB.

2.3 Uzywaromiee YTeHHE HAYYHBIX M HAyYHO-TIOMYJSIPHBIX TEKCTOB IO BBIOPAHHOM
CHEeIMAIbHOCTH Ha TmpuMmepe TekcToB: «Hayka u HayuHble MeETOAB», «XHUMHUYECKOE
npennpusaTie», «COBpeMEHHbIE WH)XXEHEPHBIE TEXHOJOTUN», «XUMHUYecKas jadoparopus.
Texnuka OezomacHocTu B jaboparopuu. M3mepeHuss B XUMUYECKOH J1abopaTopumy, «XuMus
Ooynymero. CoBpeMeHHbIe TEHACHLIUU Pa3BUTHUS HayKuy», «buorexnonorus. ®apmMareBTU4YeCcKue
MIPOU3BOJICTBAY, «3enenas xumus. [IpoOiaembl FKoIOTUmY.

Jlekcuyeckne OCOOEHHOCTH TEKCTOB HAyYHO-TEXHUYECKOH HaNpaBiIeHHOCTH. TepMHHONOTHS
Hay4YHO-TEXHUUYECKOH JINTEPATyphbl HA N3y4aEMOM SI3bIKE.
Pa3pen 3. IlpakTuka ycTHOM peun
3.1 IlpakTHka yCTHOH peuu IO TeMaMm:
— «["oBopum o cebe, o cBoeilt Oynymieit mpodeccun,
— «Moii yHuBepcurTeT»,
—  «YHHBEPCUTETCKUN KaMITyC)»
— «At the bank»
— «Applying for a job» u T.x1.

3.2 MoHoJoruueckas peub Mo TemMe «o cebe u o Oynymieit npodeccun». Jlekcuueckue

0COOEHHOCTH MOHOJIOTUYECKON PEyUH.
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3.3 PeueBoil OITUKET TIOBCEAHEBHOTO OOIICHUS (3HAKOMCTBO, MPEJCTABICHUE,
YCTaHOBJICHHE M TOJIepKaHHE KOHTAKTa, 3alpoc U cooOlieHne uHpopMaluu, nodyxaeHue K
JEUCTBUIO, BBIPAXKEHHUE IIPOCHOBI, COTJIACHS).

OCOoOeHHOCTH AUATOTUYECKON Pedr MO MPOIIEHHBIM TEMaM.
Pa3nes 4. OcoGeHHOCTH SI3bIKA CHIENUATbHOCTH
I'pamMaTuyeckue TpyJHOCTHU SA3bIKA CHIEUAIBHOCTHU:

4.1. I'pammaTHuecKue U JIEKCUYECKUE TPYIHOCTH S3bIKA CIIEHUATBHOCTH:

Pa3znuunble BapuaHThI epeBoia NPUYACTHIl Ha pycckuil s3bIK. [IpruacTHbIe 000POTHI U
IIPUEMBI UX [IEPEBOJIAa HA PYCCKUMN A3BIK.

4.2. CocnaratenbHoe HakioHeHHE. POPMBI cocIaraTeIbHOIO HaKIOHEHUS B M3y4aeMOM
s3plke. MogjanbHble TJarojibl M HX HCIOJIb30BAaHHME B MPEUIOKEHHUSIX B COCIaraTelbHOM
HaKJIOHEHMH. THmbl YCIOBHBIX MpeMIOKeHUuH. BapuanTsl mnepeBoja MNpEeMIOKEHUN B
cocllaraTeJIbHOM HaKJIOHEHUM W YCJIOBHBIX MpeanokeHui. [lopsnok ciIoB B NpeAsioKEeHUU.
OMparnyeckue KOHCTPYKIIHUH.

4.3. U3ydeHue mnpaBui IEpeBoJia pa3IMUHBIX (POpM HMHPUHUTHBA UM WH(OUHUTUBHBIX
000pOTOB Ha PYCCKUH SI3BIK.

4.4 N3yyaroliiee YTeHUE TEKCTOB 110 TEMATHKE:

1) «JIaGopaTtopus»

2) «/3Mepenust B XUMUYECKON 1a00paTopum».

Crunucruyeckue 0COOEHHOCTH CHENMATbHOW HAayYHO-TEXHUUECKON auTepaTypbl. Opranuzanus
paboThl co crenuanbHbBIMU cloBapsaMu. [loHaTre o pedeprupoBaHUy U AaHHOTUPOBAHUN TEKCTOB
no cneruanbHocTU. [lonck HOBOM MH(OpManuu mpu padboTe ¢ TEKCTaMH U3 NMEPUOIUYECKHX
u3laHu W MoHorpaduii, MHCTPYKUUN, NPOCHEKTOB U CIPaBOYHOM JHUTEpaTypbl IO
paccMaTpuBaeMON TEMaTHKE.

4. O6beM yueOHOMH THCHHIIINHBI

Beero Cemectp
Bun yue6HO# paGoThI 1 2
3E | Akag.u. | 3E | Axkag.u. | 3E | Akang. 4.
OO611ast TPYA0EMKOCTh IUCHUTIIHHBI 8 288 4 144 4 144
KonTakTHasi paboTa — ayiuTopHbIE 2,22 80 1,33 48 0,89 32
3aAHATHA:
[Tpaktuueckue 3ansarus (113) 0,44 80 1,33 48 0,89 32
CamocrosiTejibHasi padoTa 4,78 172 2,67 96 2,11 76
KoHTtakTHas caMocTosITebHAs paboTa 0,4 0,4 -
VYrpaxHeHus 10 COOTBETCTBYIOLIUM 4,78 171.6 2,67 95.6 2,22 76
paszenam JUCITUTLTMHBI
Bujabl KOHTPOJIS:
3a4eT ¢ OLIEHKOM
OK3aMeH 1 36 + + 1 36
KonrakrHas pabota - 0.4 i 1 0.4
MPOMEXYTOYHAsl aTTecTalus
[ToaroroBka K 3K3aMeHy 1 35,6 - - 35,6
3auer ¢
Buja nToroBoro KOHTpoJIs: . 9K3aMeH
OLIEHKOM
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Cemectp
. Bceero
Bun yueOHOl paGoThI 1 2
3E | Actp.u. | 3E | Actp.u. | 3E | Actp. 4.

OO01ast TpyI0EeMKOCTh TUCIUTUTHHBI 8 216 4 108 4 108
KonTakTHasi paboTa — ayAuTOpPHBIE 2,22 60 133 36 0,89 24
3aAHATHA:
[TpakTaeckue 3anstus (113) 0,44 60 1,33 36 0,89 24
CamocrosiTejibHas padoTa 4,78 129 2,67 72 2,11 57
KoHTakTHas camocTosiTesbHas paboTa 0,3 0,3 -
YrpaKHEHUS TI0 COOTBETCTBYIOIIUM 4,78 128,7 2,67 717 2,22 57
pasznenaM JUCIHUILTAHBI
Buabl KOHTpOJIA:
3a4er ¢ OIeHKOU + +
OK3aMeH 1 27 1 27
KonTakTHas padora — 1 03 - i 1 03
NMPOMEKYTOUYHAsI ATTECTAIUSI ’ :
IToaroroBka K 3K3aMeHy 26,7 - 26,7

3auer ¢
Bua uToroBoro KOHTpoJIs: . JK3aMeH

OLIEHK O

AHHOTAuA

paboyeii mporpaMmbl U CHUILTHHBI «Pusiocodpus»

1. leap TUCHUIUIMHBI — CHOPMHPOBATH y CTYJICHTOB KOMILIEKCHOE MPEICTaBICHHUE O
pomu u mecte GHIOCOGUH B CUCTEME TyMaHUTAPHBIX, COLMAIBHBIX M ECTECTBEHHBIX HAYK,
MMO3HAKOMHUTh WX C OCHOBaMH (MIOCO(CKOTO 3HAHUSA, HEOOXOTUMBIMH MJIA pEHICHUs
TEOPETHUYECKUX M MPAKTHUECKUX 3a/1a4.

2. B pe3yabraTe uH3y4YeHHsl UCHUILUIMHBI OOy4YawIluiics 10 TporpamMmme
CHeNHNATUTETA JOJIKEeH
Obnadams ClenyOUTUMHA KOMIIETEHITUSIMU .

- CIIOCOOHOCTBIO MPEACTAaBUTh COBPEMEHHYIO KAapTUHY MHpa Ha OCHOBE IIEJIOCTHOMN
CUCTEMbl €CTECTBEHHOHAyYHBIX W MAaTEMaTHYE€CKUX 3HAHUW, OPUEHTHUPOBATHCS B LIEHHOCTSX
ObITHS, KU3HH, KyTbTyphl (OK-1);

- CIOCOOHOCTBIO K aHajgu3y COLMAIbHO-3HAUYMMBIX TIPOLECCOB U SBJICHHUH, K
OTBETCTBEHHOMY YYacTHIO B nojuTudyeckoi sxu3uu (OK-2)

B pesynbraTe ocBoeHus Kypca Guiocopuu CTyeHT JA0KEH:

3namo:

OCHOBHOE€ COJIEpKaHue TJIABHBIX (PUI0CO(CKHUX IIKOJ U HAMpaBJICHUM, MPEACTaBUTENCH
TUX IIKOJ, CBSI3b M paznuyue uX QUIOCOMCKUX HUICH, CBA3b HCTOPHUKO-(PUIOCOPCKUX
KOHIIETIUI ¢ COBPEMEHHBIMH MpoOIeMaMy UHIUBUYaTbHON U OOIIECTBEHHOM JKHU3HH.

Ymemy:

MOHUMATh U AHAJIM3UPOBATH MHPOBO33PEHUECKHUE, COLMAIBHBIE U WHAMBHYaTbHBIC
MpoOIeMbl COBPEMEHHOM JKW3HU; TPAMOTHO BECTH TUCKYCCHIO, aHAIM3UPOBATH OCOOEHHOCTH
MEXKYJIbTYPHOTO B3aUMOJAEHCTBUSA, OOYCIOBJICHHBIE pPa3UYMEeM STHYECKUX, PEIUTHO3HBIX U
[IEHHOCTHBIX CHUCTEM, ONHpascCh Ha HapaOOTaHHBI B wucTopun (Quiocopun Marepua;
MIPUMEHSTH MOTydYeHHbIe Puiocodckue 3HaHUS K pelIeHHI0 MpodeCCHOHATBHBIX 3a/1a4.

Braoemy:

MpeCcTaBICHUSIME 0 (prumocoduu Kak HayKe M CUCTEME LIEHHOCTEH, €e MECTe B CHCTEME
T'YMaHUTapPHOTO 3HAHUS; OCHOBaMU (MIOCO(PCKOTO MBINIJICHHS;, KaTeropUaabHBIM armapaToM
M3y4aeMOi JMCIUIUINHBI, HaBbIKaMU (UIOCOPCKON KyIbTYpBI ISl BBIPAOOTKH CHUCTEMHOTO,
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OEJIO0CTHOI'O B3TJIsiJa Ha HeﬁCTBHTeHBHOCTL A MECTO XUMHUH U XUMHYECKOM TEXHOJIOTHUU B
LIEJIOCTHOM KapTUHE MUPA.

3. Kpatkoe coaep:xaHue AMCHUIIIHHBI

Beenenue. @unocodus, ee MPOUCXOKISHUE H POJIh B 00IIIECTBE.

Paszpnen 1. OcHoBHBIE (pHI0COPCKHE LHIKOJIBI.

Antnunas Qunocodpust (mocoxpatuku, coductel, Cokpar, [emokpur, Ilmatom,
ApuCTOTENb, IUTUHUCTHYCCKU-pUMCKast (unocodus). OcHOBHBIE TPOOIEMBI CPEIHEBEKOBOI
¢unocopun u smoxu Bospoxaenus. Dunocopuss Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpoceemenus. Hemenkas knaccuueckas unocodus. Pycckas ¢punocodus XIX —
XX BB. OcHOBbl MapkcucTckoi ¢uiocodpuu. OCHOBHbIE HaIlpaBJIEHHUS COBPEMEHHOMU
¢unocodpun.

Paznen 2. ®uiocockue KOHIENUH OLITHS M MO3HAHUSA.

[Ipo6nema ObiTust B uctopuu Quiocopun. [loHATHS MaTEpUATBLHOTO W HACATBHOTO.
OcHoBHble (unocodckre HarpaBiIeHUSA: MaTepuaau3M M uaeanusM. [lpuHnun rinodampHOrO
3BOJIFOIIMOHM3MA B COBPEMEHHOW HAYYHON KapTHHE MUpA.

Konrnenmuu npocTpancTBa U BpeMEHH B UCTOPHH PHIIOCOMUH U HAYKH.

[Ipoucxoxaenue cozHanus. Ponb Tpyna B mpoucxoxaeHUH co3HaHus. Vneanuctuueckue
U MaTepuajucThuueckue KoHmenmuu co3HaHus. Co3Hanue u Mo3r. Co3HarenabHOE U
6ecco3HarenbHoe. Co3HaHue U A3bIK. CO3HaHNE U CaMOCO3HAHHE.

Konnenmmmu THOCEOJIOTHH B HCTOPUH  (GUIOCOPHUU: CEHCYAIHM3M, palldOHAIN3M,
CKENTHIIN3M, arHOCTUIM3M, KOHIICTIIINS BPOXKACHHBIX UJCH, apuopu3M. J[nanekTuka no3HaHus:
YyBCTBEHHOE U panuoHaabHOe. OCHOBHbIE TEOPUHU UCTHUHBI.

Pa3nen 3. IIpo6JiemMbl yesioBeka B puaocodumn.

UYenosek kak npeamet Qrutocodckoro ananuza B uctropuu dpurocodpuu. [IpoucxoxaeHue
YelloBeKa: MPHUPOJIHbIE U COLMAJIbHBIE YCIOBHUS aHTPOMOCOIMOoreHe3a. buonoruueckoe u
colManbHOE B yenoBeke. HAMBH, MHAWBUIYalbHOCTb, TUYHOCTD.

CMmpbICT )XKM3HU W TpeIHa3HadYeHHe 4enoBeka. JKu3Hb, cMepTh, OeccmepTHe. J[BrkeHme
HEHACWJIUsA, €ro pojb B coBpeMeHHOW >km3Hu. llemn wu mnendoctun. CBoOoma BoIM W
OTBETCTBEHHOCTh JINYHOCTU. HpaBCTBEHHBIE, PETUTO3HBIE, SCTETUUECKUE IEHHOCTH.

Pa3nen 4. ®unocodusi uCTOPUH U 001IECTBA

UenoBek B CUCTEME COLHMAJIbHBIX CBsi3ei. JlMyHOCTh M Maccel, cBoOoda U
HeoOxomumoctb. Dunocodus uctopuu: (GopManMoOHHAS U IUBUIM3ALNUOHHAS KOHIEHIIMU
ucropuyeckoro paszputus. [Iporpeccucrckue U UUKIMYECKHE MOJENU pa3BuTus. [noOanbHbIe
npo0ieMbl coBpeMeHHOCTH. KoHlemnus ycToiMurnBOro pa3BUTHS U CLIeHapUuu OyIyIIero.

OO6mectBo u ero crpykrypa. ComuanbHas, MOJUTHYECKass M JIyXOBHas cdepbl
obmectBa. Konnenuuu rocyaapctsa B uctopuu unocodcekoii mpicin. I'pakianckoe o0OIiecTBo
Y TIPaBOBOE TOCYIApPCTBO.

Pasznen 5. dusocodckue npodjeMbl XUMUH U XUMHYECKOH TEXHOJIOTHHU

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4HOTO 3HAHHS, €r0 METOIbl U (HOPMBI.
Hayunbie peBoionvyd ¥ cMeHa TUIIOB pallMOHANbHOCTU. Hayka B coBpeMeHHOM Mupe. JTHKa
HayKH M OTBETCTBEHHOCTh YYCHOTO.

[IpobGnema cooTHomieHUsT HaykKd H TexHHKU. ColManbHble TOCIEACTBHUS HAy4YHO-
TEXHMUYECKOTO Tporpecca. ODTUYECKHME M HKOJOTMUECKHE HWMIEPATUBBI Pa3BUTHS HAyKH H
TEXHUKH.

MecTo XUMHUU B CUCTEME €CTECTBEHHbIX HayK. OCHOBHas MpobiemMa XUMHUH KaK HAyKU U
mpousBojcTBa. llenn w  3amaum  xumudeckoi  TexHojoruu. Crnenmuduka  XUMHKO-
TEXHOJIOTUYECKOT0 3HaHUA: (yHAAMEHTAIBbHOE U MPHUKIAIHOE, SMIMPUIECKOE U TEOPETUIECKOE
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4. O0beM yueOHOM TUCHUILINHBI

. 1 cemectp
Bunsl yaeOHOM paboThI 3E AKAIL 1.

OO0mas TPy10eMKOCTh JUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 5 180
KonrtakTnas pa6ora (KP): 1,33 48
Jlexuu (JIek) 0,89 32
[IpaxTnueckue 3ansrus (113) 0,44 16
Camocrositesnnasi padora (CP): 2,67 96
CaMOoCTOSATENFHOE U3YUYCHUE PA3/ICTIOB TUCITUTIIMHBI 2,67 96
Bua konTpoJs: JK3aMeH
JK3aMeH 1 36
KoHnTakTHas paboTa — mpoMeXyToO4Hast aTTeCTaIMs 1 0,4
[ToaroToBKa K 9K3aMeHY 35,6

. 1 cemectp

Buner yue6HOI paboTh 3E Actp. .
OO0uiasi Tpy10€eMKOCTDb IMCHUIIIMHBI 110 Y4eOHOMY TUIaHy 5 135
KonTakTthasi pa6ora (KP): 1,33 36
Jlexkumu (Jlek) 0,89 24
[TpakTnueckue 3anstus (113) 0,44 12
CamocrositesibHas padora (CP): 2,67 72
CaMOCTOSATETFHOE N3YUEHUE Pa3ICIOB AUCITUTUITMHBI 2,67 72
Buja kouTpoJs: DK3aMeH
JK3aMeH 1 27
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 1 0,3
[ToaroroBka K 3K3aMeHy 26,7
AHHOTAIUA

padoueii mporpaMmmbl JAUcUMILIMHBI «AcTOpus»

1. Heab aucuMnauHbl: GOPMHUPOBAHUE Yy CTYJICHTOB LEIOCTHOTO TPEACTaBICHUS 00
UCTOPHYECKOM IpoIioM Poccun, ee MecTe BO BCEMUPHO-UCTOPUIECKOM IPOIIECCe.

2. B pesyabraTre wuU3yYeHHMsl JUCHUILIMHBI OOy4YamouIuiicsi 1O mporpamme
CIeNHATIUTETA T0JIKEH:

Obaadams CleqyOIUMA KOMIIETECHIIUSIMHU:

- CIIOCOOHOCTBIO aHAJM3UPOBATh OCHOBHBIC JTallbl U 3aKOHOMEPHOCTH HCTOPHYECKOTO
pasBuTHs  oOmectBa Ui (QOpPMUPOBaHHMS ~— TPAXKIAHCKOW  MO3MIMH,  CHOCOOHOCTH
HHTErPUPOBaThCS B coBpeMeHHoe o6miectBo (OK-3).

3namo:
- OCHOBHBIE 9Tamlbl U KJIIOYEBBIE COOBITUS UCTOpuM Poccuu U Mupa; 0COOEHHOCTH pPa3BUTHS
POCCHIICKOTO TOCYIapCTBA, BHIIAIOIINXCS IeATENe 0TeUeCTBEHHOM U BceoOIIeil HeTopuu.
Ymemy:
- COOTHOCHUTH OOIIME MCTOPUYECKUE TPOIECCH M OTAENbHbIE (DaKThl; BBIABIATH CYIIECTBEHHBIC
YepThl UCTOPUYECKUX MPOIECCOB, SIBJICHUN U COOBITHIA, aHAIM3UPOBATH COIUAIBHO-3HAYUMBIC
npo0OIeMbl;
- (GopMynupoBaTh U APTYMEHTHUPOBAHO OTCTAMBATh COOCTBEHHYIO IMO3HIIMIO MO Pa3IHYHBIM
npo0iemMaM UCTOPHUH.
Braoemy:
- TMpEACTaBICHUSIMHU 00 HCTOPUH KaK HayKe, €€ MECTE B CUCTEME T'yMaHUTAPHOTO 3HAHUS;
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- IPEJICTaBICHUSIMA 00 OCHOBHBIX 3Tanax B UICTOPUH YEIOBEUYECTBA U UX XPOHOJIOTHH;
- KaTeropuagbHO-MIOHSITUMHBIM aIapaToOM HU3y4aeMOW JTUCHHUILIUHBI;
- HaBbIKAMHU aHAJIM3a UCTOPUUYECKUX UCTOUYHUKOB.

3. KpaTkoe coaep:kaHue TUCHUTLIAHBI
Pa3nen 1. UcTopus kak Hayka. Oco0eHHOCTH CTAHOBJICHHS rocyapcTBeHHocTH B Poccun.
1.1. Hcropusi B cucreMe COUMAJLHO-TYMAHUTAPHBIX HayK. OCHOBBI MeTO/0JIOTHH
ucropuyeckoii Hayku. Hauauo rocynapcrsesnocru. Kuesckas Pyce.

Mecro ucropum B cucreMe Hayk. lIpenmer mcropuyeckon Hayku. Posib Tteopum B
no3HaHuu mpouwioro. CymHocTs, (GopMbl, (YHKIHHA HCTOPHYECKOTO 3HAHUA. VICTOYHHKH IO
OTEYECTBEHHOM wucTOopuM, ux kiaccudukanus. Hcropus Poccum — HeoThemiemas 4dacTb
BCEMUPHON UCTOpUU; 00I1I€€ U OCOOEHHOE B UICTOPUUYECKOM PA3BUTHUH.

CnaBsiHCKO€ OOIIECTBO B DMOXY pacCcelieHUus. OTHOKYJIbTYPHbIE M COLIMAJIBHO-
MOJINTUYECKHE  TPOLIECChl  CTAHOBJIEHUS  POCCUHMCKOW  TOCyHapCTBEHHOCTH. (OCHOBHBIE
COLIMAJIBHO-3KOHOMMYECKHUE MPOLEeCChl U crenudrka GopMUpoBaHus (peoalbHbIX OTHOLICHHUM
Ha Pycu. OcobeHHocTH couumanbHO-TIoauTHYeckoro pas3BuTus Kuesckoit Pycu. Ilpunsarue
XpuctrancTBa. @opMUpPOBaHUE TPABOBOM CHCTEMBI.

1.2. Pycckue 3emin B XII — nauane XVI BB. O6pazoBanue Poccuiickoro rocynapcraa

[Ipuunnbl 00ocobiieHus 3emenb U KHspKecTB. COLMANbHO-TIOJIUTHYECKAs CTPYKTypa
PYCCKHX 3eMejb TMepuoAa MOJUTUYECKOW pa3apobieHHOCTH. DOpMHUpOBaHUE PABTUYHBIX
COLIMOKYJIbTYPHBIX MOJIEJIEH pa3BUTHSI JPEBHEPYCCKOTO 0OIIECTBA U TOCYIapCTBa.

MoHrono-tarapckoe HamecTBue Ha Pych. Dkcnancus B 3amaanyro u CeBepo-3anagHyro
Pyce. Benukoe kHsxkectBo JIutoBckoe um Pycckoe rocymapctBo. ConHManbHO-TIOJUTHYECKUE
U3MEHEHHUSI B PYCCKHMX 3€MJISIX B TEpUOJ MOHIOJO-Tatapckoro rocmnojacTtBa. Cnenudpuka
dbopmupoBanus eauHoro Poccuiickoro rocymapctBa. PaszButhe (eomanbHOTO 3eMIICBIAACHHUS.
ConepauuectBo kHspkecTB CeBepo-Bocrounoit Pycu. [lpuunnbl BO3BBIIIEHHS MOCKOBCKOTO
KHsDKecTBa. IlepBble MockoBckume KHs3bs. Jmutpuii Jlonckoit. KynmkoBckas OutBa, €&
HUCTOpPUYECKOE 3HaUeHHUE. Posib 11epkBH B 00beAMHUTENBHOM Tporiecce. Cepruii PamoHexckuid.

OCoOCHHOCTH TOJMTHYECKOTO YycTpoiictBa Poccmiickoro rocymapcrBa. Msan III.
Bo3HUKHOBEHHE COCIIOBHOM CHCTEMBI opraHu3aiuu oOmiectBa. MectHudecTBo. [Ipeanoceuiku
CKJIaJIbIBAaHUSI CaMOJEpPKaBHBIX 4YepT rocyaapcrBeHHou Biactu. Bacumuii III. Mcropuueckoe
3HaueHue o0pazoBanus eauHoro Poccuiickoro rocynapcraa.

1.3. Poccus B cepennne XVI — XVII BB.

WBan ['po3HbIl: NOUCK albTEPHATHBHBIX NMYTE€H COLMAIBHO-IOJUTUYECKOIO Pa3BUTHUSA
Pycu. CknaapiBaHue COCIOBHO-TIPECTABUTENBLHOM MOHAPXUU U €€ OCOOCHHOCTH 110 CPAaBHEHUIO
co crpanamu 3amnagHoit EBponbl. 3emckuii Cobop. M3bpannas Paga. Pepopmer 50-x rogos XVI
Beka U ux 3HaueHue. Cyneonuk 1550r. Crornaseiii Cobop 1551r. IIpucoenunenue k Poccun
[ToBomxns, [Ipuypanes u 3amamnoit Cubupu. JIuBoHCKas BOWHA: L€ W MPUYHHBI HEyad.
OnpuyHMHA: NPUYUHBI, CYIIHOCTb, MOCIEACTBUS. Xo03siicTBeHHOe pazopeHue 70-80rr. XVI B.
Oranbl ~ 3aKpemnomieHuss  KpecTbsHcTBA.  DopMupoBaHue  OQUUIHMANBHOW  HMICOJIOTUU
caMoJiepKaBHsl.

«CMmyTHOE BpeMs»: oOclablieHue TOCYIapCTBEHHBIX Hayaj, IMOMbITKA BO3POXKICHUS
TPAIUIIMOHHBIX («IOMOHTOJILCKMX») HOPM OTHOIIEHHH MEXIy BIIACTBIO M OOIIECTBOM.
IIpasnenue bopuca I'ogynosa. Jhxeamutpuit 1. bospckuit naps Bacunuit Llyiickuii. Boccranue
N. bonotaukosa. Jbxkenmurpunt II. denomen camo3pancTsa. [lonbcko-1mBencKkas HHTEPBEHIIUS.
Cemubosipuinnaa, okkynamus MockBsl. Posib HapogHOTO OMOTYeHHs B 0CBOOOXKAeHUHM MOCKBBI U
n3rHanun uyxesemueB. K. Munun u JI. Iloxapckuil. 3emckuit co6op 1613r. Bomapenue
nuHacTuM PoMaHOBBIX.

Teppuropuss u Hacenenue ctpanbl B XVII B. Bnusnue nocnenctBuii «CMyTHOTO
BpEMEHN» Ha dKOHOMHUYecKoe pa3Butue Poccun. Pa3Butne dopm (eonanbHOro 3emieBnaaeHus
u xossiictBa. CobopHoe Yinoxkenue 1649r.: opuauueckoe opopMIIeHHE KPENOCTHOTO MpaBa U
cOCJOBHBIX (pyHKIMA. PocT o6mecTBeHHOro pasjeneHus Tpyaa U ero cneuuanuszanus. [lepssie
MaHy(]akTypsl U HX Xapaktep. Hawano ¢opmMupoBaHUsS BCEPOCCHICKOTO phIHKA. SpMapku.
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PasButre BHyTpeHHEH W BHELIHEH TOProOBIMU. YKpeIUleHUE KyrnedecTBa. HOBOTOpProBell yCTas.
LlenTpanuzanusi BIacTd, Havajgo mepexojga K abcomotu3my. [IpekpamieHue IesaTenbHOCTH
3emckux cobopoB. M3menenne ponu bosipckoit Aymsl. LlepkoBs u rocyaapctBo. llepkoBHBII
packon. «byHramHbii Bexk». IIpuumHBI MaccoBeIX HapoaHBIX BbICTyIUIeHHH B XVII B.
T'oponckue OyHTBI. Boccranme moa mpenBogutenscTBoM C. Pa3zuHa: mpudwHbBI, 0COOCHHOCTH,
3HauYeHUe U nocieAcTBus. Poccuiickas MbICib U KyJabTypa B peasepun HoBoro Bpemenu.
Pa3nea 2. Pocceniickas ummnepust B XVII1- nauane XX B.

2.1. Poccuiickoe rocygapcrso B XVIII Bexe — Bexke MoJepHU3aLMHU U NIPOCBELCHHUS

XVIII Bek B eBponeiickoil u MupoBoi ucropuu. Poccust u EBpona: HoOBble B3aUMOCBSI3U U
pasznuuus. [lerp I: 6oppba 3a mpeoOpazoBanue TpaauMOHHOTO o0IecTBa B Poccun. OcHOBHBIC
HaIpaBJICHUsl «EBPOIEU3ALMN» CTPaHbl. OBOJIOLUS COLMAJIbHONW CTPYKTYpbl OOIIECTBa.
Buemnss nonutuka Iletpa I, e€ cBs3b ¢ npeobpazoBanusiMu BHYTpH cTrpanbl. Pedopmer [letpa |
KaK TepBasl MOMbITKAa MOJEPHU3AIMU CTpaHbl, €€ 0cOOeHHOCTHU. Pa3BUTHE MPOMBIIIIEHHOCTH.
VYcunenne ponu rocygapcTBa B HapallMBaHWM MPOW3BOJAMTENBHBIX CU cTpaHbl. KoHuenuus
MepKaHTHiIM3Ma U e€ peanusauus B Poccum. Coznanue peryaspHod apmuu U (roTa.
AnvunuctpatuBHas pedopma. IlepkoBHas pedopma. Tabens o panrax. bopeba ¢
KOHcepBaTHBHOMU omnmno3unueil. Odopmienue adbconoTH3Ma, OCHOBHBIE YEPThl U UCTOPHUECKOE
3HaueHue. l[IpoBosrnamenue Poccum ummnepueit. YnpoueHue MeEXIYHAPOJHOTO aBTOpPUTETA
CTpaHBI.

JIBOpLIOBBIE TEPEBOPOTHI, HMX MPUUYMHBI, COLMATIHHO-TIOJUTUYECKAs] CYIIHOCTh H
nocneacteuss.  ®asoputusm.  Pacmmpenwe — npuBmierud - ABOpsHCTBA.  JlanmpHelmas
OropokpaTH3anusl rocamnmnapara. BHemHsis monutuka Bo BTOpoil yerBepTH — cepenuHe XVIII
BEKa.

Exatepuna II: HICTOKM U CYIIHOCTH Jyaldu3Ma BHYTPEHHEH MOIUTUKH. «IIpocBenieHHblI
abcomootu3aMy». Cekynaspuzanusi IEPKOBHBIX 3eMelb. YJIOKeHHass Komuccus. KpecThsHCKuit
Borpoc. HapoaHoe Bocctanue moj npeaBoautensbctBoM E. [lyraueBa (mpeanochuIky, XapakTep,
0COOEHHOCTH, MECTO B HCTOpHH). YKpPEIUICHHE TOCYyAapCTBEHHOTO ammapara. ['yOepHckas
pedopma. CocnoBHas mosmtuka Exatepunsl II. HoBbvlii opuawdeckuii cratyc IBOPSHCTBA.
Buemnss nomutuka Poccum Bo BTOpoii monoBuHe XVIII Beka. JlanbHeliee pacmivpeHue
rpanuil Poccuiickoil ummnepuu.

apcTBoBanue IlaBna I. IlonbiTka orpaHu4eHnst TBOPSHCKOW BJIACTH CAMOJIEP>KaBHBIMU
CpeICTBaMU. YKECTOUEHUE NOJUTUYECKOIO peXKUMa.

Pycckas kynbrypa XVIII Beka: 0T HETPOBCKUX MHUIIUATUB K «BEKY ITPOCBEILICHUS.

2.2. Poccns B XIX cronerun

[Tpombiennsiii mepeBopotr B EBporne u Poccuun: obmiee m ocobennoe. Baxueimme
ycnoBus nepexoda Poccun k MHIYCTpUaIbHOMY OOIIECTBY — PEUICHHE KPECThIHCKOTO BOIMpOCca
Y OTPaHUYEHUE CaMOJICPHKABHUSL.

KpectpsiHckuii Bompoc: »Ttambl penieHus. [lepBble mMoOACTynbl K OTMEHE KPENOCTHOTO
npaBa B Hauane XIX B. Yka3 1803r. o «cBoOOIHBIX XJebomnamiaxy, yka3z 1842r. 06 «o0s3aHHBIX
kpecTtbsiHax». Peopma I1. JI. Kucenea. Perenne KpecTbTHCKOTO BOTIPOCa B EPHO/I TPaBICHUS
Anexcannpa II. [Ipeanoceuiku ¥ MPUYHHBI OTMEHBI KpenocTHOro npasa B Poccun. «Manudect»
19 ¢depans 1861r. u «llonoxeHus»: ux coiep)kaHue, 3Hau€HHeE, BO3JICHCTBHE Ha pa3BUTHE
nopedopmennoit Poccun.

ITombITkM peopMUPOBAaHUS CUCTEMBI TOCYAAPCTBEHHOTo ympaBieHHs. [IpoexTsbl
mubepanbHbix pepopm M. M. Crnepanckoro u H. H. HoBocuibueBa npu Anexcanape .
N3menenne noauruueckoro kypea B Hagane 20-x rr. XIX B. BHyrpennss nonuruka Hukonas .
VkperuieHne camojep)kaBHOW BiacTH. JlanbHeiimias neHTpanu3auus, OKOpOKpaTH3alus
rocy1apcTBEHHOro cTpos Poccun. Y cuiieHne pernpeccuBHbIX MEp.

Pedopmer 60-70-x rr. B 001acTH MECTHOTO YHpaBICHMS, Cyla, apMUH, Me4aTd U Jp.
Hcropuueckoe 3Hauenue npeodpazopanuit 60-70-x rr. «Konrppedopmer» Anexkcanapa 1.

OobmectBenHoe apmwxkenne B Poccunm XIX Beka. @DopMupoBaHHE TpeX TEUCHHIA:
KOHCEpBAaTHUBHO-OXPAaHUTEIbHOTO,  JHOepallbHOrO0 W paaukanbHoro.  KoHcepBaTHBHO-

18



oxpanutenbHoe Hamnpasienue. H. M. Kapamsun. C. II. IlleBbipeB. M. II. I[lorogun. M. H.
Kartkos. K. II. Ilo6emonocues. . WM. Unosaiickmii. C. C. YBapoB. Teopus «odunuambHOI
HapOJHOCTI».

JlubepanbHoe HampaBienue. Wpeiinoe nacnemume I1. . YaamaeBa. 3anagHuku u
cinaBsHomiel. K. JI. Kapenun. b. Y. Ynuepun. A. U. Komenes. K. C. AkcakoB. CtaHOBIIeHUE
UJCOJIOTHHU pyccKoro jubepanusma. JInbepanpHas Oropokparus u e€ poib B pedopmax 60-70-x
rr. XIX B. 3emckoe aBmxenune. OCoOOEHHOCTH POCCUICKOTO JInOepann3Mma.

PagukansHoe HampaBineHne. Hawano ocBoOomuTensHOro ABMKEeHHA. JleKaOpHCTHI.
dopmupoBaHue HAEOJIOrUU AekaOpu3zma. OBorouus JBukeHus: «Coro3 crnaceHus», «Coro3
onarogenctBusi», CeBepHoe u HOxnHoe 00mecTBo. OCHOBHBIE HPOTPAMMHBIE JTOKYMEHTHI.
Boccranuss B IlerepOypre m Ha rore. [IpuumHBl TOpa)keHUS M 3HAYCHHE BBICTYIUICHHS
nexabpuctoB. [TomBITKH MPOIOIKUATE Tpaaunuio aekadpuctoB. Kpyxku 20-30-x rogo XIX B.
[Ipennoceinku 1 uCTOUHUKH conmanusma B Poccun. «Pycckuit conmanusm»  A. W. I'epuena u
H. I'. Yepnsimesckoro. [lerpamesusl. C. I'. HeuaeB u «HeuaeBmuHa». Haponnudectso. M. A.
bakynun. II. JI. JlaBpoB. II. H. Tkaue. IlosmTHueckne AOKTPUHBI M PEBOJIOLMOHHAS
NEeSTENHPHOCTh HapOJHUYECKUX opranuzanuii B 70-x — Havane 80-x rr. XIX B. JIuGepanbHbie
Hapogaukn  80-90-x romos. CtaHoBileHUE paboyero ApmwkeHUs. OPopMIICHIE MAPKCUCTCKOTO
teuenus. ['. B. Ilnexanos. B. U. YnpsuoB (JIenun).

Buemnsas nmonmutnka Poccnm B XIX B. Ilpumumssl OtedecTBeHHOW BOMHBI 1812r.
3nauenue nodeasl Poccuu B BoliHe mpoTuB Hamoneona u ocBoOoautenbHoro noxoaa B Espory.
Poccuiickoe camonepxkaBue n «CpsimieHHbl Coro3». BocTounslid Bonmpoc u ero pemienne B XIX
Beke. Poccust m Haponer CeBepHoro Kaskasza. KpbiMckas BoOiiHa, €€ NMPUYMHBI U TOCIEACTBUSA.
[Tonutuka Poccum Ha JlaneHem Boctoxke. Ilponaxa Anscku. IIpucoeaunenne Cpenneidr Azum K
Poccun.

Pycckas xynprypa B XIX B. OO111e 10CTHKEHUS U TIPOTUBOPEUHSL.

2.3. Poccusi B Havajie XX Beka (1900 — 1917rr.)

Tepputopus u Hacenenue Poccuu B Hawasie XX Beka. ColanbHas CTPYKTypa.

OCOOEHHOCTH CONMAIBHO-DKOHOMHYECKOTO pa3BuTusi Poccum B Hawame XX Beka.
OObekTHBHAS ~ MOTPEOHOCTh  MHAYCTPUAIBHOW  MojepHu3ammu  Poccuu.  YcuieHue
roCyJIapCTBEHHOTO perynupoBanus skoHomuku. Pedopmer C. FO. Butre. Pycckas nepeBHs B
Hayaye XX Beka.

CootHomrenune nosutuueckux cuil B Poccun B Hauane XX Beka. Hapacranue xpuzuca
camonepxkaBus. llepBas poccuiickas peBOJIIOLMA: NPUYUHBI, XapakTep, OCOOECHHOCTH,
NBIDKYIIAE CHWJIBI, OTambl, 3HadyeHue. Manudect 17 okTa6ps 1905 r. OobpazoBanue
MOJIMTUYECKUX MapTUi, UX TreHe3uc, Kiaccudukaius, nporpaMma, TakTuka. ['ocynapcTBeHHast
ayma Hadasia XX BEKa — IIEPBBIM ONBIT POCCUMCKOrO IapjaMeHTapu3ma. TpeTbertOHbCKAs
noiuTrdeckas cucrema (1907-1914): Bnacte u o6mectBo. CTosbIIMHCKAs arpapHas pedopma:
SKOHOMHUYECKAsL, COUUAIIbHAS U MTOJIMTUYECKAS] CYLIHOCTh, UTOTH, TIOCIEACTBU.

[lepBas mupoBast BoilHa u ydactue B Hell Poccuu. BnusiHue BONHBI Ha COLMAIBHO-
SKOHOMHUYECKOE U mnojuTuyeckoe paszputhe Poccuu. Kpusuc Biactu B rofbl BOWHBI U €rO
UCTOKHU. BrnusHue BOWHBI HAa MpUOIMKEHHE OOIIEHAIMOHATBHOTO Kpu3uca. Poccus HakaHyHe
PEBOJIIOINH.

ITobena DeBpanbcKOi PEBOJIIOLMU U KOPEHHbIE M3MEHEHHs B MOJMTUYECKON >KU3HU
ctpanbl. Bpemennoe mpaButenbcTtBO M Ilerporpanckuii Coser. llomutuueckue mnaptuum B
YCIIOBHSIX JBOEBIAcTUsA. AubTepHaTtuBbl pa3Butus Poccum mnocne @espanda. CouuanbHo-
SKOHOMHUYECKAs MOJUTHKA HOBOM BiacTu. Kpusucel Bnactu. KOpHUIOBCKOE BBICTYIUIIEHUE U €TI0
pasrpom.

Pa3nea 3. OT coBeTCKOro rocyiapcrsa k coppemennoi Poccunn.
3.1. ®opMupoBaHHe U CYNIHOCTH COBETCKOro cTpos (1917-1991rr.)

BonpmeBucrckas crparerus: npuunHsl nodensl. Iloaroroska um nmodega OKTAOPHCKOTO
BoopykeHHoro Boccranus B Ilerporpane. II Bcepoccuiickuii cbe3n COBETOB M €ro peleHusl.
DOKOHOMHMYECKass MW  COIMalbHAs TMOJUTUKA OonblieBUKOB. Hawamo  dopmupoBanus
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OJTHOTIAPTUHHON MOMUTHYECKOU cucTeMbl. Pocmyck YupeaurenbHoro coOpanus. Koncruryrus
1918r. bpecrckuii Mup.

I'paxnanckas BOMHA: MPUYMHBI, 3Tallbl, PACCTAHOBKA CUJI, PE3YIbTAThl U IMOCIEACTBHUS.
WuTepBeHnys: npuunHbl, (opmbl, MacmTalb. Mpeosorusi, MONMTHKA, MPAKTHKA «BOSHHOTO
KOMMYHH3May.

[lonoxenue cTpaHbl TOCIAE OKOHYAaHUS TIpaxAaHCKoW  BoWHbl.  ConualibHO-
HSKOHOMHUYECKUH ¥ MOJIMTHYECKUI KPU3HCH B cTpaHe Ha pyoexe 1920-1921rr. Ilepexon K HOBOMA
ASKOHOMMUECKON nonuThke. CyllHOCTb, LeNH, pealu3anus, IpOTUBOpEUHsl, cyib0a U 3HaUECHUE
HD3Ila. YTBepkaenne oqHOMApTUHHON MOJIUTUUECKOU CHUCTEMBI.

HanmonansHo-rocynapcTBeHHOE cTpouTenseTBO B 20-¢ rr. Jnckyccuu o6 oOpazoBaHUH
CCCP. I cve3n CoeroB CCCP, ero pemienus u mecto B ucropuu. Koncrurymuss CCCP 1924r.

[Tonutnyeckass OGopbba B maptuu u rocyaapctse. Ilocnennue pabotel B. U. Jlenuna o
BHyTpeHHell n BHemHei nonutuke CoBerckoro rocynapcra. Bosseimenue M. B. Cranuna.
boprba ¢ ommosunumedt mo Bompocam pa3BuTHs cTpaHbl. CBeprthiBanue HOIla, kypc Ha
CTPOUTENIBCTBO COLMAIN3MA B OJHOM CTpaHe.

CCCP B rompl mepBbix mstmierok (konenm 20-x rr. — 30-e rr.). ®opcupoBaHHOE
counanuctuueckoe crpoutensctBo B CCCP. Muaycrpuanuzauus: NpeArnochblUIKA, UCTOYHUKU
HAKOIUICHUSI, METOJl, TEMIIbl, pe3yabTaThl. [l0MUTHKA CIIOMIHON KOJUIEKTHUBH3ALUH CEIBCKOTO
X03siicTBa, €€ NpPUYUHBI, SKOHOMHMYECKHME U colMalibHble mocneacTBus. lleHa «Oombiioro
CKayKa.

dopmMupoBaHHE peXMMA JUYHOW BiacTh CrajiHa M KOMaHIHO-aAMHUHHCTPATUBHOU
CUCTEMBI yIpaBiIeHUs rocyaapctBoM. CpalBaHie MapTUHHBIX U FOCYIapCTBEHHBIX CTPYKTYD.
Howmenknarypa. Posnb u mecto CoBetoB, mpocoro3oB, CyAeOHBIX OpraHOB U MPOKYpaTyphbl B
CO3/1aBa€MOM TOTAJUTAPHOW TMoONUTHYECKOW cucteMe. KaparenbHble opranbl. MaccoBbie
penpeccum.

[Ipobmema wmaccoBoit moamepxkku coBerckoro pexmma B CCCP. VYuuduxanus
OOLIECTBEHHOM KHU3HU, «KYJIbTypHas peBosonus». boppbda ¢ nHakombiciareM. COnpoTUBIICHHE
CTAJIMHU3MY M IPUYHHBI €ro nopaxkeHns. OTHONIEHUE TOCYIapCTBA K PEITUTUU.

Buaemass momutuka CCCP B 20-30-e rr. IlepBhie maru COBETCKOM TUTIJIOMATHH.
I'enyssckas kondepenmus. MexayHnapoanoe npusHanue CCCP. Ob6ocTpeHue NOJUTHYECKON
o0craHoBkM B EBpome HakaHyHe BTOpPOW MHUPOBOW BOWHBL IlepBble BOEHHBIE KOH(IHUKTHI
MIOHXEHCKOE COIVIAlllEHWEe M €ro BIHSHHE Ha MEXIyHapoaHoe mnoJioxkeHue. Heynauum
neperoBopoB Mexay CCCP, Aunrnmed, ®panmnuedl o mnpenoTBpauieHuu BoWHBI. COBETCKO-
F€PMAHCKUM MakT O HEHaNaJeHWM: NpPUYMHBI, mociuencTtBus. (COBpEMEHHBIE CIOPBI O
MeXayHapoaHoM kpusuce 1939 — 1941 rr.

CCCP Bo BrOpoil MupoBoii u Benukoit OreuecTBeHHOM BoOifHe. Pemaromiuii BKiajg
Coserckoro Coro3a B pasrpom dammusma. [Ipuunnsl u nena nodeasl. Yuactue CCCP B BoiiHe
1potuB Snonun. Mtoru u ypoku BTOpoi MUPOBOU BOMHBI.

W3mMeHeHrne COOTHOLIEHHS CWJI B MHUpE IIOClI€ BTOpOM MHUPOBOM BOMHBI. Hauano
«xonogHoit BoHbI»Y. CCCP u CIIA. CCCP wu crpanbl Boctounoir Epomnbl. Co3nanue
«COLMATIMCTUYECKOTO JIarepsi».

Tpynnoctn nocneBoennoro passutuss CCCP; BoccTaHOBIEHHE HAapOJHOTO XO3HCTBA U
mukBupanuss aromMHod MoHomonuu CIIA.  VikecTtoueHne MOJUTUYECKOTO pPEXUMA U
UJE0JIOTUYECKOTO KOHTPOJIs. HOBBINM BUTOK MacCOBBIX PENPECCUH.

IlepBoe mocnectanuHcKoe necsaTuieTne. Pedopmaropckue MOMCKM B COBETCKOM
pykoBojacTBe. [lombITKM OOHOBJIEHHS «TOCYJAapCTBEHHOTO COLMAIN3Ma». DKOHOMUYECKHE
pedopmsl, monbITkH TiepeBoja skoHoMukd CCCP Ha MHTEHCHBHBIN MyTh Pa3BUTHUS B YCIOBHSX
HTP. XX cwe3n KIICC wu ocyxnenue kynbra nuyHoctd CranuHa. PeaOunmranus >xepTs
penpeccuit u nenoprauuii. HomenknaTypHas «imbepanuzanus». «OTTenens» B JIyXOBHOM
cdepe. [IprnunHbI 3aMeATICHUS TEMITIOB SKOHOMHUYECKOTO U COLMAJILHOTO Pa3BUTHA B Havaje 60-x
rozoB. XXII cee3n KIICC n xoHIENIMs «epexoqa OT COLUaIn3Ma K KOMMYHU3MY».
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BHemHsiss TOMUTHKA B TOJBI «OTTEMENM»: HAdajao Tepexoga OT KOH(POHTAuu K
paspsaKe MEXIyHApoaHOW HampsbkeHHOCTH. KapuOckuit  kpusuc (1962 r1.): mobena
MOJINTUYECKOTO peasin3mMa.

CMmeHa BnacTd M MOJUTHYECKOTO Kypca B 1964 r., skoHOMHUYECKHE peOopMbI CepeIHbI
60-x To70B, MPUYUHBI X HE3aBEpIICHHOCTU. Biacte u obmectBo B 1964 — 1984 rr. Kpusuc
rOCIOJACTBYIOLIEN Haeonorud. [IpuyuHbl NOJUTUKY OTPaHUYEHUN M 3alpeTOB B KYyJIbTYPHOU
xm3Hu CCCP. JluccuaeHTCKoe JBUMIKEHHUE: TPEANOCBUIKH, CYIIHOCTh, OCHOBHBIC JTarlbl
pa3Butus. Hapactanue KpH3HCHBIX SBICHUH B cOBEeTCKOM oOmiectBe B 70-¢ — cepeamnae 80-x
roJIOB.

Buemnsis mosmtuka CCCP B xone 60-x Hawane 80-X IT.: OT pa3psakd K 000CTPCHHIO
MEXIyHapogHOM oOcTtanoBkH. Pa3zpaboTtka [Iporpammel Mupa u e€ peaninzanus. BBoa coBeTckux
BOWCK B AQraHUCTaH U €ro MOCJIE/ICTBHS.

Kypc Ha pagukanbHOe 0OHOBJIEHHE COBETCKOTO o0mecTBa. «llepecTpoiika»: CyIIHOCTD,
1IeTM, 3aJa4¥, OCHOBHBIE JTambl, pe3yiabTaThl. HOBBIE CTPYKTYphl TOCYAApCTBEHHOU BIIACTH,
nepBble cbe3apl  HapoaHbix nenyratoB  CCCP, HOBbIE OOIIECTBEHHBIE JIBIDKCHHS U
MOJIMTHYECKUE TIapTUH, TIpe3uaeHTcKas Gopma npapiieHus. «HoBoe MOIUTHYECKOE MBITIUICHUE)
u wu3MeHeHue reonosmtuueckoro mojoxkenus CCCP. I'KYUII um kpax CcOUMaTIMCTAYECKOTO
pedopmartopctBa B CCCP. Pacnman CCCP, npekpamienue cymiectBoBanus KIICC. O6pazoBanue
CHI'.

3.2. CraHoBJ/IeHHEe HOBOii poccuiickoii rocyaapcrBeHHocTH (¢ 1991- mo HacTosiiee Bpems).

Bayrpennsis monutuka Poccuun. JlubGepanpHash KOHIENIUS POCCHUCKUX pedopm:
mepexoJ K pbhIHKY, (OpMUPOBaHWE TPaKIAHCKOTO OOIIECTBA M TMPABOBOTO TOCYAapCTBA.
«IIlokoBast Tepanus» 3koHOMHUECKUX pedopm B Hayase 90-x roa0B. KOHCTUTYIIMOHHBIN KpU3UC
B Poccum 1993 r. m pemontax cuctembl Biactu CoBetoB. Kouctutymus Poccuiickoit
Oenepanun 1993 1. IlonuTuyeckue mnaptuu W OOIIECTBEHHBbIC MABMKEHUs Poccum Ha
COBpEMEHHOM A7Tarne. MexHalnuoHalbHble OTHOLICHMS. YeueHckas BoWHa. Hayka, kynbTypa,
oOpa3oBaHHEe B pPBIHOYHBIX yciaoBUsX. ColuanbHas IIeHa M TepBble pe3ylbTaThl pedopm.
[Tonutnyeckue mapTuu U 0O1IECTBEHHbIE ABMXKEHUST Poccuy Ha COBpeMEHHOM JTare.

Poccus B Hauane XXI Beka. CoBpeMeHHBIE TPOOIeMBI YeloBedecTBa U poJib Poccuu B nx
pemienun. Perunonanbuele u rio6anmbHble uHTepechl Poccun. CouuanbHO-3KOHOMHYECKOE
nosoxenue PO B meproa 2001-2019 roga. MupoBoli ¢uHAHCOBBIN U SKOHOMUUYECKHH KPU3HC U
Poccus. Buemnsis nmonmutrka Poccutickoit @eneparuu B 1991 — 2019 rr. [lpunnmnel BHEITHEH
noJUTHKU. Poccust u ctpansl ganbHero 3apyoexbs. OtHomenus co crpanamu CHI'. Poccus B
CUCTEME MUPOBOM S3KOHOMUKHU U MEXITYHAPOIHBIX CBS3ECH.

4. O0beM yueOHOH TUCUHMIIIMHBI

Bceero 2 ceMecTp
Buabl yueOHoii padoThI 3E AKaL 1. 3E Alflan.

O0mas TPyA0EeMKOCTb M CIHIIJIMHBI 4 144 4 144
KonrakTHasi paboTa -ayIMTOPHbIE 3aAHATHS: 1,3 48 1,3 48
Jlexuunu (Jlek) 0,9 32 0,9 32
[TpakTueckue 3anstus (I13) 0,4 16 0,4 16
CamocrositesbHas padora (CP) 1,7 60 1,7 60
KonTakTHas camocrosiTenbHas padboTa - -
CaMOCTOATENBHOE U3YYEHUE Pa3IeioB 1,7 60 1,7 50
JUCITUTUTUHBI
Bua konrpoJs:
DK3aMeH 1 36 1 36
KonrakTHasi pa6oTa — npoMeKyTOYHASA 1 0,4 1 0,4
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arrecranus
IMoaroroBka Kk ’K3aMeHy 35,6 35,6
Bujx uTOroBoro KOHTpOJIs DK3aMeH IK3aMeH
Buab1 yue6Hoii pa6oThI 3F Bce;(sz. . 315 ceMchTTI;). .
OO0masi Tpy10€eMKOCThb IV CIUTIJIHHbI 4 108 4 108
KonrakTHasi pa6oTa -ay1MTOPHbIE 3aHATHUS: 1,3 36 1,3 36
Jlexuu (JIek) 0,9 24 0,9 24
[Ipaktuueckue 3ansarus (I113) 0,4 12 0,4 12
CamocrositesbHas padora (CP) 1,7 45 1,7 45
KonrtakTHast camocTosiTenbHas padota - -
CaMOCTOATENIbHOE U3yYeHHE Pa3IeNoB 1,7 45 1,7 45
JUCITUTUTUHBI
Bua koutpos:
DKk3amMeH 1 27 1 27
KonTrakTHasi padoTa — npoMesKyTOYHAsA 03 03
arrecTanusi 1 1
IMoaroroBka K 3K3aMeHy 26,7 26,7
Bua uTOoroBoro KOHTpoJIst IK3aMeH IK3aMeH

AHHOTANUA padoyeid MPOrpaMMbl THCHUIIMHBI
«Du3nyeckasi KyJabTypa v CopT»

1. Ieab AMCHUIUIMHBI - COCTOMT B (POPMHUPOBAHMH MHPOBO33PEHUS W KYIBTYPHI
JUYHOCTH, TPaXJAHCKOW TO3WIIMH, HPABCTBEHHBIX Ka4yeCTB, YYyBCTBA OTBETCTBEHHOCTH,
CaMOCTOSITEIILHOCTH B IPUHSTHH PEIICHHI, CIIOCOOHOCTH HCIIOJIb30BaTh pa3HO00Opa3Hbie (OpMBI
(bU3NYECKO KyIbTYphI, CIIOPTA U TYpU3Ma Ul COXPaHEHHSI M YKPEIUICHHS] CBOETO 37I0POBbs U
3II0POBBS CBOMX OJIM3KUX B TIOBCEIHEBHOM KU3HU U IPOPECCUOHATBHON NIESTETHHOCTH.

2. B pe3yabrare wu3ydYeHHs JAUCHUIUVIMHBI O0y4Yawlnuiicsi M0 NporpamMmme
CHEeHATUTETA I0JIKEeH:

Obnadams ClenyOUUMHA KOMIETEHITUSIMU

—  CcHocOOHOCTBIO K CaMOPa3BHUTHUIO, TIOBBIIICHUIO CBOCH KBAIM(UKAIIMU U MaCTEpPCTBA,
CIIOCOOHOCTBIO CaMOCTOSITEJIbHO TPHMEHSITh METOIbl W CpEACTBA IO3HAHUs, OOYYeHUS U
CaMOKOHTPOJIS JUTsl IPUOOPETCHUSI HOBBIX 3HAHMW M YMEHUN B 00JACTH TEXHUKU U TEXHOJIOTHH,
MaTeMaTHKH, €CTECTBEHHBIX, T'YMaHUTAPHBIX, COIIMAILHBIX U 3KOHOMHUYECKHX HAYK, B TOM YHCJIC B
HOBBIX 00JIACTSIX, HETIOCPEICTBEHHO HE CBS3aHHBIX CO c(hepoid MpoPecCHOHATBHOM IESITeTbHOCTH,
Pa3BUTHS COLMANTBHBIX U MpodeccroHanbHbIx kKommeTeHmi (OK-10);

—  CIOCOOHOCTBIO HCIIOJIB30BaTh METOJIBI W CPEICTBa (DU3UUECKOW KYJIBTYPBI IS
YKpEeIUIeHUs 370pOBbsS M JOCTIDKEHHs] JOJDKHOTO YPOBHSI TIOJTHOIEHHOM COIMAnbHOM U
npodeccruonanbHoi aesirensHocTd (OK-14).

3unams.

— HAyYHO-NPAKTUYECKHE OCHOBBI (PU3MUYECKOUN KYIbTYPHI U CIIOPTA;

—  COIMaNbHO-OMOJOTUYECKHE OCHOBBI (PU3UUYECKON KYIBTYpPHI U CIIOPTA;

— BIUSHUE O3JJ0OPOBHUTENBHBIX CHUCTEM (PH3UYECKOTO BOCIHTAHUS HAa YKPEIUICHHE 30POBbS,
MpoQHUIAKTUKY MPOGECCHOHATBHBIX 3a00I€BaHM U BPEIHBIX MTPUBBIYEK;

— CHocoOBI KOHTPOJIS U OLIEHKH (PU3UUECKOTro pa3BUTHS U PU3NIECKON MOATOTOBICHHOCTH;

— TpaBWia W CHOCOOBI TUIAHUPOBAHUS WHAWBHUIYaJbHBIX 3aHSATUN pa3IWYHON IENeBOU
HaMpaBJIEHHOCTH;
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UCTOPHIO (PU3UYECKOH KYIbTYPBI M CIIOPTA, UMETh MPEJCTABICHUE O 3HAUUMBIX CIIOPTUBHBIX
COOBITUSIX HE TOJBKO CBOCH CTpaHbl, HO U MHUPOBOTO YPOBHS; BaKHEHIINE JOCTHKECHUS B
obnactu cropra,
cnopruBHble Tpaguimu PXTY um. [I.1. MenneneeBa, IOMHUTH O MOJBUrax CIIOPTCMEHOB B
rojabl Benukoi oteuectBeHHOM BOMHBI 1941-1945 1T

Ymems:
CaMOCTOSITEJIBHO 3aHUMAThCSI PU3NUECKON KYJIbTYpOH U CIIOPTOM;
OCYILIECTBJISITh CAaMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma M coOI0AaTh IpaBuia
TUTHEHBI U TEXHUKHU 0€3011aCHOCTH;
OCYIIECTBIISITH TBOPUYECKOE COTPYAHUIECTBO B KOJUICKTHBHBIX (POPMax 3aHATHH (HU3NIECKOM
KyJbTYpPOH U CIIOPTOM.

Braoemy:
CpEACTBAMH M METOJaMH YKpPEIUIEHMs] HWHIUBUIYalIbHOTO 3JI0POBBS, (PU3HUECKOTO
CaMOCOBEPILIEHCTBOBAHMS;
JOJIKHBIM YpOBHEM (PH3MUECKON MOJArOTOBJIEHHOCTH, HEOOXOJIMMBIM JJIsl KayeCTBEHHOIO
YCBOEHMSI NMPO(ecCHOHATbHBIX YMEHUN M HaBBIKOB B Ipolecce OoOydeHus B By3e, s
obOecrieueHrsT TIOJIHOIIEHHOW COIHANIbHOW H Tpo(ecCHOHaTbHONW JeATEeITLHOCTH IOCIE
OKOHYaHUs y4eOHOTO 3aBEJICHHUS.

3. Kpatkoe conep:xaHue JMCIUTLIHHBI

Huctunnuna mo «®du3nyeckodt KylmbType W CIOPTY» peain3yercs B oObeme 72 akaj.

4acoB WK 54 acTp. 4. (2 3a4eTHBIC SUHUIIBI) TIPH OYHOU (hopme 00YYeHUs.

HporpaMMa paccurTaHa Ha U3YUCHUEC TUCHHUIIJIMHBI B TCUCHUC IBYX CCMECTPOB (nepBoro n

YETBEPTOTO).
Pa3gennl JMCHUILIMHBI 1 BUABI 3aHATHI
Ne Paznen mucrumiInHe AxajzeM. 4acoB
n/n Bcero Jek MII3 | IIII®PIT | KP
1. Pa3nen 1. [Ipeamer «@u3nyeckas 18 2 6 9 1
KYJbTypa u cnopt». UcTtopus
DOKuC
1.1 | [IpeameTt dusudeckas KyiIbTypa u 9 1 3 4,5 0,5
CIopT
1.2 | Ucropus copra 9 1 3 45 0,5
2. Pa3nen 2. OcHOBBI 310pOBOT0O 18 2 6 9 1
oOpasa sxxu3uu (30K)
2.1 | BpaueOHBbII KOHTPOJIb U 9 1 3 45 0,5

CaMOKOHTPOJIb Ha 3aHATUAX
(bu3nyecKoi KyJabTypoil U CIOPTOM

2.2 | 'uruenunyeckoe obecrneyeHre 9 1 3 45 0,5
3aHATUN 037J0pPOBUTEIBLHOM
(buznuecKoi KyabTypoil

3. Paznen 3. buojioruueckne oCHOBBI 18 2 6 9 1
(pu3uyeckoi KyabTYyphbI H CIOpPTa
3.1 | buonoruueckue oCHOBHI (HPU3NUECKOM 9 1 3 4,5 0,5
KYJIBTYPBI U CIIOPTa
3.2 | O0pa3 KU3HH U €r0 OTPaKEeHUE B 9 1 3 45 0,5
poQecCHOHAIBHON NeSTeTbHOCTH
4 | Pa3znea 4. IIpodeccuonaibHo- 18 2 6 9 1

NPUKJIaAHAsA PU3ndecKas
KYJbTYPa M CHIOPT

4.1 | OGmas gusuveckasi 1 CIOPTUBHAS 9 1 3 45 0,5
MOATOTOBKA CTYJICHTOB B
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00pa3oBaTeILHOM IMPOIIECCe
4.2 | ®usnueckas KylIbTypa H CIIOPT B 9 1 3 4,5 0,5
npodecCHOHATBHON IeATEeThHOCTH
oOyuaronierocs
HUTOI'O 72 8 24 36 4

Kaxnapiit Pa3gen nporpaMmMbl COCTOUT U3 MOJIPA3AEIIOB U UMEET CTPYKTYPY:

— Jexkuuu (UM reopernyeckuil Paznen);

— mnpaktuueckuii Pazgen (coctouT u3: Meroauko-mpaktuyeckux 3ansatuil (MII3) u yueOHO-
TPCHUPOBOYHBIX  3aHATHH  (TIpOeCCHOHANBHO-TIPUKIAHAS  (PU3WYECKass IMOJrOTOBKA,
[I1DIT);

— koHTtposbHbINA Pazaen (KP).

Teopernueckuii  moapasmea  GOpMUPYET CHCTEMY  HAy4YHO-NIPAKTHYECKUX U
CHeIMaIbHbIX 3HAHUM, HEOOXOIUMBIX I MMOHUMAHUS MPUPOJHBIX U COLMAIIBHBIX MPOIECCOB
GyHKIMOHUPOBAaHUS (PU3NUYECKON KYJIBTYPhl OOIIECTBA M JIMYHOCTH, YMEHHUS HUX aJalTHBHOTO
TBOPYECKOTO  HCIIOJIb30BAHUS  JUISL  JIMYHOCTHOTO M NPO(ECCHOHAIbHOIO  pa3BUTHUS;
CaMOCOBEPILEHCTBOBAHUS, OPTaHU3ALIUN 3/I0POBOr0 00pa3a >KM3HHU MPU BHIIOJHEHUH Y4eOHO,
podeccuoHaIbHON U COLIMOKYJIBTYPHOU JEeSITENbHOCTH.

MeToauko-npakTuyeckue 3aHATHS IPETyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco0oB (opMHupoBaHUs YI€OHBIX, MPOGECCHOHANBHBIX M JKU3HEHHBIX YMEHHH W HaBBIKOB
cpeacTBaMu GU3NYECKOM KYIbTYPHI U CHIOPTA.

Ha MeToanko-mipakTHYECKUX 3aHATHIX YACIACTCS BHUMaHHE:

- OCHOBHBIM TTpo0JIeMaM CIIOPTHBHOM TPEHUPOBKH,

- BIMSHUIO (PU3WUYECKUX yNpaXHEHWHW Ha (opmupoBaHHEe MPO(ECCHOHATBHBIX KauyeCTB
OyAylIero crnenuagucTa U JMYHOCTH 3aHUMAIOIIErocs;

- BO3JEUCTBUIO CPEICTB (PU3UYECKOTO BOCHUTAHUS HA OCHOBHBIE (DU3UOJIOTUYECKUE
CUCTEMBI U 3BE€HbS OTIOPHO-ABUTaTEIHHOIO arnnapara 3aHUMaloLIerocs;

- BOIIpOCaM MPOBEICHUS COPEBHOBAHUH (ITpaBuiIa COPEBHOBAHMM, CHCTEMa PO3BITPHITIEH,
omnpeneneHue noodeauTesneii, 000pyI0BaHNEe M MHBEHTAPh ).

IIpodeccuoHaILHO-NIPUKJIAIHAA MOATOTOBKA TPOBOJAUTCS C Y4eTOM Oymymiei
npodeccuoHabHOM JIeATENbHOCTH CTY/ICHTA.

Y4eOHO-TPEHUPOBOUHbIE  3aHATUS  0a3upyIOTCSs HAa  MIMPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHUN M METOJUYECKHX YMEHHI, Ha NMPUMEHEHHH Pa3HOOOpa3HBIX CPEICTB
¢buznueckoil  KylIbTYpbl, CHOPTHUBHOW U  MpodecCHOHANbHO-NIPUKIAIHON  (usmueckoi
MOATOTOBKH CTYJICHTOB.

KonTtpoabublii mogpaszaen. KputepueM ycrneurHoCcTH OCBOEHHUSI y4eOHOTro marepuana
SBJIETCS OIICHKA MPEeIoaBaTessi, YUUTHIBAIOLIAS PeyiAPHOCHb NOCEU|eHUA 00A3amenbHbIX
YUeOHbIX 3aHAmMUN, 3HAHUW TEOPETUYECKOTo pas3felia MporpaMMmbl UM BBINIOJHEHHE
YCTAHOBJICHHBIX HA JIAaHHBIA CEMeCTp KOHTPOJBHBIX TECTOB oOmie ¢usnueckoit u
TEOPETUYECKOM MOJITOTOBKU AJS OTAETBHBIX TPYII Pa3IU4YHON CIIOPTUBHOMN HAINPaBICHHOCTH.
KP BxoauT B mpakTUYECKHE 3aHATHSL.

4. O6beM yueOHOi TUCIUNTHHBI

Cemectp
Bcero
Buner yae6HOI paboThI I cemectp 4 cemectp
3B Axan. 3B Axan. 3B Axan.
q, q, 9,
OO01ast TPYAI0EMKOCTh AUCIUTUIHHEI 110 2 72 1 36 1 36
y4yeOHOMY IIaHy
KonTakTHasi pabora — ayAnTOpHBIE 2 72 1 36 1 36
3aHAITHSA:
Jlexuuu (Jlek) 0,2 8 0,1 4 0,1 4

24



paxTiueckue 3amsrus (I113) 1,8 64 09 | 32 09 | 32

Bujx KoHTpOJIA: 3auer | 3auer 3auer 3auer
Beero Cemectp
Buner yae6HOM pabOThI I cemectp 4 cemectp
3B AcTp. 3B Actp. 3B Actp.
q. q. q.
OO0mmas TpyI0eMKOCTh IUCIUTIINHBI 110 2 94 1 27 1 27
y4eOHOMY TUIaHY
KonrakTtHasi paboTa — ay1uTOpHbBIE 2 54 1 27 1 27
3ausatus (KP):
Jlexuu (JIek) 0,2 6 0,1 3 0,1 3
[Tpaktuyeckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Bua konTpoas: 3auer | 3auer 3auer 3auer

AHHOTanus padoyeil mporpaMMsl AMCUMIIMHBI «MaTemMaTHKa)

1. Heab aucuMmiIuHbl — GOPMHUPOBAHNUE Y CTYACHTOB CHCTEMbI OCHOBHBIX MOHSTHH,
WCTIOJIBb3YEMBIX JIJISI TOCTPOCHUS BAXHEUITUX MaTEeMaTUYECKHX MOJENeld, ¥ MaTeMaTHUYeCKHX
METO/IOB JIJIsI OTTUCAHUS PA3TUIHBIX XUMHUKO-TEXHOJIOTHYECKUX TPOIIECCOB.

2. B pe3yabTrare u3yYyeHHs AUCHUILUIMHBI oO0yyamummiics 10 mporpamMme
CHEeNUATNTETA 10JIZKEeH:

Obnadams CIENyONUMA KOMIIETCHITUSIMHU:

— CHOCOOHOCTBIO UCIOJIB30BATh MaTeMaTUYECKUE, €CTECTBEHHOHAYYHbIE U HH)KEHEPHbIE
3HaHUS IS pEIeHus 3a1a4 CBoei mpodeccruonanbhoi aesreiapaoctr (OITK-1);

— CHOCOOHOCTBIO UCIOJIB30BATH METOIbI MATEMATHUECKOTO MOJICIIUPOBAHUS OTAETBHBIX
CTaJIuil U BCEro TEXHOJIOTUYECKOTO Mpoliecca, K MPOBEACHUIO TEOPETUUECKOTO aHaIn3a U
AKCIIEPUMEHTAJILHOM MpoBepke agekBatHocTH Mojenu (OITK-3).

3uamo:

— OCHOBbI Ju(epeHIUaIbHOTO0 W HUHTETPAILHOTO HCUUCIeHHs, auddepeHInanIbHbIX
ypaBHEHUH

— MaTeMaTHuYecKhe TEOPUH U METOJbl, JIeXkKalllhe B OCHOBE IMOCTPOCHHS MaTeMaTHYEeCKHX
MOJEIIEH;

— OCHOBBI IPUMEHEHHSI MATEMaTHYECKUX MOJETIE 1 METO/I0B.

Ymemy:

— BbIOMpaTh MaTeMaTUYECKHE METObI, IPUTOHBIC IS PEIICHHs] KOHKPETHOM 3a/1a4H;

— HCHOJIb30BaTh MAaTEMATUYECKUE TIOHATHUS, METOIbI U MOJICIH ISl OITMCAHUSI Pa3IMYHbIX
MIPOLIECCOB;

— BBISBJISATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, JIeXKAI[e B OCHOBE KOHKPETHBIX MPOLIECCOB;

— UCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00paOOTKH TaHHBIX;

— MPUMEHATh MaTEMaTUYECKUE 3HAHUS Ha MEKIMCUUITIMHAPHOM YPOBHE.

Braoemo:

— OCHOBaMHU (hyHJAMEHTAIbHBIX MaTEeMaTHYeCKUX TEOPUH M HaBBIKAMU HCIOJIb30BAHUS

MAaTeMaTHYeCKOTro anmnapara.
3. KpaTkoe coaep:kaHue TUCHUTIUHBI:
1 CEMECTP

Beenenue. [Ipenmer u Mmetoasl MaTeMaTtuku. OnrcaHre OCHOBHBIX pa3JIeloB Kypca.
CrpykTypa Kypca u mpaBujia peUTUHIOBOM CUCTEMBI.

Pazpen 1. DiiemeHTHI aredpsbl.

UucnoBele MHOXECTBa, KoMmIuiekcHble uucia. Omnpenenurenn I u 11l mopsakos.
BekTopbl: OCHOBHbIE MOHSATHS, CKAJIPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEACHUS BEKTOPOB.
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Ananutuyeckas reoMeTpus: NpsAMas Ha IJIOCKOCTH, KpuBble |l mopsinka. Matpuisl: aelicTBus
Ha/l MaTpHUIIAMH, [IPUBEJICHUE K cTyleH4YaToMy Buay u Buay ['aycca. Panr matpunsl. OGpaTHas
matpuma. Teopema Kponekepa-Kamemnu. Pemenue cucreM JIHHEWHBIX —alreOpandecKux
ypaBHeHuid. CoOCTBeHHbIE YHcia U BeKTOpbl. KBagpatnunbie popMel.

Pasnen 2. ®@yukuusi ognoii mepemenHoii. Ilpenen ¢ynkuuu. HenpepbiBHOCTH
pynxuumn.

Oynkusa. CrocoOwl 3amanus QyHkun. DnemeHtapubie ¢pyHkuuu. [Ipenen QpyHkmmm B
touke. OnHocTopoHHME mpeaensl. Ilpenenst Ha OeckoHedyHOCTH. beckoHeuHO Masble U
OeckoHeuHO OoJibMe (PYHKIMH, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O TpeIeiax.
[lepBeIii M BTOpOW 3amMedaTeNbHBIC NpeAensl. HenmpepblBHOCTH (QYHKIMHM B TOYKE M Ha
npoMexyrtke. CBoiicTBa (pyHKIMI, HENIPEPBIBHBIX Ha OTpe3Kax. Touku pa3pbiBa (QPYHKIMH U UX
KJaccuukanus.

Paznen 3. IluddepenuuaibHoe ucuuciaeHue GyHKIMU OHOM MepeMeHHOii.

[IpousBomHas ¢GyHKIUU, €€ TEOMETPUUYECKUM M MEXaHUYECKUW CMBICI. YpaBHEHUS
kacarenbHo u HopMmanu. [IpaBuna muddepenunpoBanus. Tabnuiia OCHOBHBIX MPOU3BOJIHBIX.
HuddepenunpyeMocTb (YHKIMHM: ONpeAeeHUe, TEOPEMbl O CBS3M HENPEPBIBHOCTH U
mipdepeHuupyeMocTH  (QyHKIMM U C CyLlecTBOBaHMEM npou3BogHoU. [luddepenunan
byHKIMK: ompeneneHue, cBoiictBa. [IpousBoaHas cnoxHoil (yHKIMU. OCHOBHBIE TEOPEMBI
muddepenunanbHoro ucuncienus: Poms, Jlarpanxka, Komm. [Ipasuio Jlonurans (packpbiTue
HeonpeneneHHocrel). [IpomsBogHble  BBICHIMX  HOPAAKOB. MOHOTOHHOCTh  (PYHKIUU:
onpejeieHue, HeoOXOIUMBbIE U JIOCTaTOYHBIE YCIOBHUS. DKCTpEeMyM (QYHKIMU: OMpEIesIeHuE,
HE0OXO0IMMbIE U JOCTATOYHBIE YCIOBUSA. BBIMYKIOCTh, BOTHYTOCTh U TOUYKU Ieperunda rpaduka
(GyHKIMM: OTNpeaeseHus,, He0OX0IMMbIE U JJOCTATOYHBIE YCJIOBHS MX cymiecTBoBaHMs. OOmas
cXeMa MCClIeIoBaHus (PYHKIUH, TOCTPOEHUE UX IPaPUKOB.

Pa3znen 4. UnTerpanbHoe ucuncjieHne QyHKIUU OHOM NepeMeHHOMM.

[TepBooOpaznas (ynkums. HeompeneneHHbIT WHTErpal W ero cBoWcTBa. Tabnwuia
OCHOBHBIX MHTETPajoB. MeToapl MHTErPUPOBAHUS: HEMOCPEICTBEHHOE UHTEIPUPOBAHNE, METOT
MOJCTAaHOBKM, WHTETPUPOBAHUE IO YaCTAM, WHTEIPUPOBAHHME PAIMOHAIBHBIX JPOOEH,
WHTETPUPOBAHHWE  HEKOTOPhIX  HMPPAlMOHANIBHBIX W TPUTOHOMETPUYECKHX  (PYHKUHUH.
OnpeneneHHblid UHTETPaJl, €ro F€OMETPUUYECKUI CMBICH, €ro CBoMcTBa. TeopeMa O CpeaHeM
3Hauennn. ®opmyna Herotona-JleitOnuiia. 3aMmeHa nmepeMeHHON U MHTETPUPOBAHUE 10 YaCTSIM B
OTpeJieIecHHOM MHTerpase. Berunciaenue miomnaaen miockux Guryp 1 o0beMoB Tell BpallleHus ¢
MOMOIIBIO0 OTpeeTIeHHOro MHTerpajia. HecoOcTBeHHBIE MHTErpalibl: OMpEesieHus, CBOWCTBA,
METO/Ibl BBIYUCIICHUS.

2 CEMECTP

Pa3nen 5. {u¢depennuaibHoe ucHuciaeHne PyHKIU HECKOJIbKHX epeMeHHbIX.

OyHKIMM ABYX M 0oJiee MEepeMEeHHBIX: OINpejaeNieHue, 001acTh OnpeaeieHus, o001acTb
CyILLIECTBOBAHUS, F€OMETpUYECKass UHTEpIpeTauus, JMHUU YPOBHS, U IMOBEPXHOCTU YPOBHS.
[Ipenen pynkuuu B Touke. YacTHble mpou3BoaAHbIE (Ha nMpuMepe QYHKIMHU BYX MEPEMEHHBIX).
HuddepenuupyeMocTs  (QyHKIUU:  ompeAeneHue, CBI3b  TUGGEepeHIpyeMOCTH ¢
HENPEPBIBHOCTBIO M € CYIIECTBOBAHMEM YaCTHBIX IPOU3BOJHBIX. JlocTarouHble YCIOBUS
middepenuupyemoctu  ¢pyHkuuu. JuddepeHuupyeMocTs  CIO0KHOM — (QYHKIMM, TOJIHAS
npousBoaHas. [Juddepenuman QyHKIMH JByX TEpEeMEHHBIX, €ro HMHBApUAHTHOCTD.
HuddepenunpoBanue QyHKIMM OJHOM W JABYX NEpPEeMEHHBIX, 3aJaHHOW HesBHO. YacTHble
Npou3BoAHbIE M AuddepeHnansl BbICIIMX MOPsSAKOB. TeopeMa O paBeHCTBE CMELIAHHBIX
OPOU3BOAHBIX (UI1 (YHKIMHM [JBYX TEPEMEHHBIX). AHAJIUTHYECKUN TNPU3HAK MOJIHOTO
middepennnana. [IpousBoaHas Mo HaMpaBIEHUIO: oNpeeaeHne, GopMyna sl €€ BEIYUCICHUS.
I'pagueHT M ero cBoWcTBA. OKCTpeMyMbl (YHKUMH JBYX HEPEMEHHBIX: ONpeAeTIeHHUs,
HE00X0/IMMO€ M JIOCTaTOYHOE YCJIOBMS CYIIECTBOBAHHUS IKCTpPEMyMa. YCIOBHBIH IKCTpEMYM:
OTpEEIIEHNE, METOJbl HAXOXKIEHUS TOYEK YCIOBHOTO 3KCTpeMyMa (IpsIMOM METOA U METOJ
MHoxuTeneit Jlarpanka). HanGonbiee u Hanmenblee 3HaueHust GYHKIIUH JABYX IEPEMEHHBIX B
3aMKHYTOH 00JIaCTH.
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Pa3nes 6. KpaTHble uHTErpaJbl.

JIBOMHOW HMHTErpal: OIpEAECIEHUE, T€OMETPUUYECKHI CMBICH, CBOWCTBA. TeopemMa o
CpPEIHEM 3HAYEHUU [BOMHOIO HHTErpaya. BplunciaeHue NBOMHOIO MHTErpaja B JEKapTOBOU
CUCTEME KOOpAMHAT. BpluncieHue IBOWHOIO HHTErpajla B IOJISIPHOM CUCTEME KOOPAMHAT.
Wurerpan Oiinepa - Ilyaccona. I[lpuioskeHus IBOMHOrO HMHTErpaja: BBIYMCIEHHUE IUIOIIAIU
IJI0CKOM 001acTu, 00beMa HUIMHAPUYECKOTO TENa, IIOUIAAN TOBEPXHOCTH, MACChI INTACTUHKH C
3aJJaHHOW  IUIOTHOCTBIO, KOOpPAMHAT IIEHTpAa TSKECTH IUIACTUHKHA. TpPOWHOM HMHTErpai:
onpeneneHue, GU3MIECKUN U TE€OMETPHUICCKHUN CMBICI, CBOMCTBA, TEOpEMa O CPETHEM 3HAYCHUH
TPOMHOIO MHTErpaja. BeluucieHue TpOMHOIO MHTErpayia B JE€KapTOBOM CUCTEME KOOpAMHAT, B
MWIMHAPUYECKAX UM chepuyecKknx KoopauwHarax. lIpuiokeHus TPOWHOTO HMHTErpasa:
BbIYMCIIEHUE 00bEMa, MAcChl TeJla € 33JaHHOM TUIOTHOCTBIO, KOOPAMHAT LIEHTPA TSHKECTHU Tella.

Paspnen 7. KpuBoJsinHelHbIe M OBEPXHOCTHbIC HHTErPAJIbL.

KpuBonuHelHblii MHTErpan MO KOOpAMHATaM: OIMpeesieHue, (QU3NYECKHH CMBICIH,
cBoiicTBa. Briuncnenue kpuBosmHeitHOro uHrerpaita. @opmyna A BBIYUCIECHUS pabOThI MpH
MEepEMENIEHNHA MaTEPUAIbHON TOYKH B CUJIOBOM ITOJI€ BJIOJIb HEKOTOporo nytu. @opmyina ['puna
JUIsL BBIYMCIICHHs] KPHUBOJIMHEMHOIO HMHTErpaja IO 3aMKHYTOMY KOHTypy. HesaBucumocts
KPUBOJIMHEWHOTO0 MHTErpajia OT MyTH MHTErPUPOBAHMS: HEOOXOAUMOE U JOCTATOYHOE YCIOBUE
HE3aBHCUMOCTH, KpUTepHil He3aBucUMOCTH. [loTeHIManpHOe MoJie, MoTeHIMaNIbHas (QyHKIUS U
€€ BBIYMCIICHUE. BBIYMCIIEHNE KpPUBOJIMHEHHOIO WHTErpajla, HE 3aBHCAIIETO OT IyTH
uHTerpupoBanus. [IoBepXHOCTHBIN UHTErpai: onpeenenre, (u3nIecKuil CMbICI, BBIYUCIECHUE B
JeKapToBOil cucreme koopauHat. Teopema ["aycca-Octporpanackoro. @opmyna Ctokca.

3 CEMECTP

Pasznea 8. IudPpepennuanbubie ypaBHeHUS EPBOro MOPSAKA.

JuddepeHunanbaple  ypaBHEHUs:  ONpEAETeHHE, MOPSAAOK, pELUIeHHe, TeopeMa
CYIIECTBOBaHMS U €JUHCTBEHHOCTH perienus. 3anada Komm. uddepennmanbabie ypaBHEHUs ¢
pasaesstomuMucs nepeMeHHbIMU. OJHOPOAHBIE ypaBHEHUs |-ro mopsaka: omnpenenceHue H
MeToJ pemieHus. JIuHelHble ypaBHeHUs |-To mopsAaka: ONpeneneHue U METOJ pEIleHUs.
VYpaBuenuss bepHymnu: onpeneneHue M Meron pemeHus. J(uddepeHumanbHble ypaBHEHHS B
NOJIHBIX JU(QepeHnnanax: onpeaeeHue U MeToJA pelleHus. MHTerpupyommii MHOXKNTENb:
ONpe/ieNieHne, CBEJICHME K YpPaBHEHMIO B IHOJHBIX JU(@epeHnuanax ¢ [OMOLIbIO
UHTETPUPYIOIIETO MHOXKHUTEIIS.

Paznen 9. IudPepennuanbubie ypaBHeHUsI BTOPOro MOPSiAKA.

HuddepeHunanbable ypaBHEHHsI BTOPOTO MOPsAKA, JOITYCKAOUINE TOHKEHUE MOPSIKa.
JIunelinble quQQepeHnnanbHbe YpaBHEHUSI BTOPOro MOPSIKA: ONpEIeSeHUE, OJHOPOIHbIE U
HEOJIHOPOJIHbIC JIMHEWHbIE ypaBHeHMs. CBoiicTBa pemieHuid. JIuHelHass HE3aBUCUMOCTh
¢byukuuii. Onpenenurens BpoHckoro u ero cBoiictBa. TeopeMbl 0 CTPYKType OOIIMX pelIeHHi
JMHEWHBIX OJTHOPOJIHBIX M JIMHEHHBIX HEOAHOPOIHBIX AU depeHnanbHbIX ypaBHEHUH BTOPOrO
nopsaka. yHnaMeHTanbHas CUCTEMa PElIeHUu JJMHEHHOTO 0HOPOAHOTO AU depeHnanbHOTo
ypaBHEHHUs BTOPOro nopsijka. JIuHelHsle ogHOpoHbIE AU dhepeHInalbHble YPABHEHUS! BTOPOIO
HopsZika C MOCTOSHHBIMU KO3(pduLUeHTaMU: MeToJ Oiiepa A pelleHus 3THX ypaBHEHUH.
JIuHeliHble HEOHOPOAHBIE U depeHMaTbHbIe YPAaBHEHUSI BTOPOTO MOPsIKA € MOCTOSTHHBIMU
Kod(ppUIMEeHTaMH: METOJ MOoJ00pa YaCTHOIO PEIICHUS 3TOr0 ypaBHEHHUs C NPaBOH YacCThIO
CHEIMAJIBHOTO BHJA MW METOJ BapUallMM IMPOU3BOJIBHBIX  IIOCTOSHHBIX. JIMHElHbIE
middepeHLnanbHble ypaBHEHUST N-TO TOpsIKA: CBOMCTBA pEIICHUH, TEOpEMbl O CTPYKTYpe
oOmiero pemeHus. AITOPUTM MOCTPOEHHs OOIIEro pelleHus JIMHEHHOro IuddepeHaIbLHOro
ypaBHEHHUS N-TO NOPS/IKA C TOCTOSHHBIMU KOS GHUIIMEHTaMH.

Pazgen 10. Cucremsl 1updepeHHAIbHBIX YPABHECHHI.

Cuctembl IUHEHHBIX aU(pQEpeHINaTbHBIX YpaBHEHUH IEpBOro NOpPsAKa, pEelIeHue
METOJIOM UCKItoueHHs. CHCTeMBI IMHEHHBIX AuddepeHInalbHbIX YpaBHEHHH TepBOro Mopsiaka,
METOJI BapUalMi MPOU3BOJIBHBIX MOCTOSHHBIX. CHUCTEMBI JMHEWHBIX OJHOPOJHBIX YPaBHEHMMU
MIEPBOT0O TOPsJIKa C TMOCTOSIHHBIMU Kod(pduuueHtamu, meron Oinepa. CuUCTeMBbl JHHEHHBIX
HEOTHOPOJHBIX AU depeHInalIbHbIX YpaBHEHUH ¢ MOCTOSHHBIMU K03 dunnenTamu.
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Pa3nes 11. UncnoBble u pyHKIMOHAIBHBIE PSAbI.

UucnoBble psiibl: OCHOBHBIC TOHSTHSA, CXOIUMOCTh psaa. HeoOXomumblil mpu3HaK
cxoguMmoctu psna. CBolicTBa cxoadmuxcs psiioB. JlocTaTouHble MPU3HAKU CXOJUMOCTHU
3HAKOIIOJIOXKUTENBHBIX PAJOB: MHTErpaJIbHbIA INpu3HaKk KomM; nmpu3Haku CpaBHEHHs PsOB;
npusHak Jlanam6epa; paaukanpabiil npuzHak Kommu. Psaapr Jupuxie. 3nakouepeayromunics psa;
onpezeneHue, npusHak JleliOHuna. AOGCOIOTHAS U YCIOBHAs CXOJUMOCTb 3HAKONEPEMEHHBIX
psanoB. OyHKUMOHAIbHBIE psiabl. CTENEHHbIE pAJbl: OINpenaeieHue, Teopema AOens, UHTepBal
CXOJUMOCTH, paauyc cxoaumocTtu. CBOMCTBa CTENEHHBIX psiioB. Psapl Teinopa u Makiopena:

ompejiesieHue, ycloBUsa cxoaumoctu psna Teinopa k ucxonHoi ¢yHkiuu. Jlemma |im£=0

n!

n—owo

g VX e R. JloctaTouHble ycloBUS CXOAMMOCTH psija Teinopa. AJrOpUTM pa3iioKeHUs

¢ynkumm B psx Maknopena. OcHOBHBIE pasnoxkenus (yHkmuit: €*, SinX, cosx, In(l+x),

(l+ X)n, arctgx, arcsinx B psg Makinopena. Pasnoxenne (ynkuuit B psg Teilopa c

IIOMOIIIBKO OCHOBHBIX paSHO)KeHI/Iﬁ. HpI/IMeHeHI/IC CTCIICHHBIX  PAJO0B: HpI/I6J'II/I)KCHHI>I€
BBIYMCIIEHUS, TPUOIMKEHHOE petieHne tuddepeHIInalbHbIX YpaBHEHUH.
4. O0beM yueOHOMH THCHHIIINHBI
Cemectp
Buna yueonoii padoTbl Beero L 2 3
7l yHebrion pado Axkan. Axkan. 3E Axkan. 3E Axan.
3E 3E
Y. Y. Y. Y.
ARARRYACEH S, 15 | 540 | 4 | 144 | 5 | 180 | 6 | 216
AV CHUTITHHBI
Konrakrhast padora — 53 | 192 | 1,77 | 64 | 177 | 64 | 1,77 | 64
ayIMTOPHbIE 3aHATHA:
Jlekumun 2,65 96 0,88 32 0,88 32 0,88 32
[Tpaktuueckue 3ansatus (113) 2,65 96 0,88 32 0,88 32 0,88 32
CamocrosiTeJibHasi padoTa 1,7 276 2,23 80 2,23 80 3,24 116
K;;)T:;(Tﬂaa CaMOCTOSITeIIbHAS 0.4 0.4 0 0
5 7,7 2,23 2,23 3,24
aMOCTOSITEIIPHOE N3YUCHHE 275.6 796 80 116
pa3iesoB TUCIUTUIMHBI
Bua koutpoJs — 3aver ¢ + +
OLICHKOM
Buja koHTpOJIs — DK3aMeH 2 72 1 36 1 36
KonTakTHas padora —
NPOMEKYTOUYHAsI ) 0,8 1 0,4 1 0,4
aTTecTanus
IHoaroroBka K 3K3amMeHy. 71,2 35,6 35,6
3auer ¢ JK3aMeH JK3aMeH
Bua uTOroBoro KOHTpoJIA: .
OIIeHKOI
CemecTp
Bu e0HOil padoThI Beero L 2 3
Ad P AcTtp. Actp. 3E AcTtp. 3E Actp.
3E 3E
q. 4. 9. 9.
DAL WO 15 | 405 | 4 | 108 | 5 | 135 | 6 | 162
AUCHUILINHBI
Konrakrnas padora — 53 | 143,1 | 1,77 | 47,79 | 1,77 | 47,79 | 1,77 | 47,49
ay/INTOPHbIE 3aHATHS:
Jlexuu 2,65 | 7155 | 0,88 | 23,76 | 0,88 | 23,76 | 0,88 | 23,76

28




IMpaktuaeckue 3anstus (113) | 2,65 | 71,55 | 0,88 | 23,76 | 0,88 | 23,76 | 0,88 | 23,76
CamocrosiTesibHas padoTa 7,7 | 2079 | 2,23 60,21 | 2,23 | 60,21 | 3,24 | 87,48
fa(ﬁlgji(g:f:ﬂmaﬁ pabota 0.3 0.3 0 0
CamocTosTensHOE U3yUeHUE [ 223 2.23 3,24
207,6 59,91 60,21 87,28

pa3aesioB TUCIUILTAHBI
Bua xonrpous — 3auder ¢ + +
OLIEHKO¥i
Bua koHTpoJIs1 — JK3aMeH 2 54 1 27 1 27
KonrakTHasi pa6ora —
MPOMeKYTOYHAsI 0,6 0,3 0,3
aTTecTAlusA 2 1 1
IMoaroroBka K 3K3aMeHy. 53,4 26,7 26,7

3auer ¢ IK3amMeH JK3amMeH
Bujx uTOroBoro KOHTpoOJIf: .

OLIEHK O

AHHOTaIUA padoyeil MPOrpaMMbl JUCHUNIMHBI
«Mudopmatukar»

1. Heap pucuMmIMHBI — T1pHOOpeTeHHe 0a30BbIX 3HAHUM O COBpPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJOTHAX, a TAaKKEe YMEHUW W TPAKTUUYECKHX HABBIKOB B 00JIACTH
WH()OPMATHKH, HWCIOJB3YEMBIX TPU PEIICHHH HAyYHBIX M MPAKTHYCCKHX BBIUYMCITHTEILHBIX
3a/1a4 CTyJICHTAMH BCEX CIIEIUATbHOCTEH.

2. B pe3yabrare wu3ydYeHHsl JUCHUIVIMHBI O0ydYamolMiicsi 1O mporpamme
CHeNNATUTETA J0JI/KEeH:

Obnadams ClenyOUTUMHA KOMIIETEHITUSIMU

- CITOCOOHOCTHIO PabOTaTh ¢ HH(pOPMAIIKEH B IIT00ATBHBIX KOMITBIOTEPHBIX ceTsax (OK-12);

- MOHMMAaHHeM 3Ha4yeHHs] WH(OPMAlUKM B COBPEMEHHOM MHpE, CIIOCOOHOCTBHIO pEeIllaTh 3a/laud

podeccHoHaAbHOMN NIEeATENbHOCTH C NMPUMEHEHHEM HH(OPMAIIMOHHBIX TEXHOJIOTUH C Y4eTOM

OCHOBHBIX  TpeOoBaHMIl HMHPOpPMAIIMOHHOW  0e30macHOCTH, B TOM  4YHCIE  3alIUThI

rocynapcrBennoit taiiasl (OITK-5)

3namo:

— cBoicTBa MHGOPMAIIMH, CTIOCOOBI €€ XpaHEeHHUsT U 00pabOTKH;

— CTPYKTYpY, IPUHIIUIBI paOOTHl U OCHOBHBIE BO3MOXKHOCTH DBM;

— TOMOJIOTHIO U apXUTEKTYPY BBIYUCIUTEIbHBIX CETEH;

— TPUHIIMIIBI aJIpecalliy MOJIb30BaTeNe, KOMIBIOTEPOB U PeCypcoB B ceTu MIHTEpHET;

— paznuuath U pacmudpossiBath I[P — anpec, JoMeHHOE UMS KOMIIBIOTEPA;

— OCHOBHBIE THUIIbI AITOPUTMOB, SI3bIKU IPOTPAMMUPOBAHUS;

— CTaHJapTHbIE IPOTpaMMHBIe 00ecrieueHrs cBoel MpodecCUOHaIbHOM AesITeNbHOCTH,

— QJITOPUTMBI PEIICHUS HEIMHEHHBIX YPaBHEHHUIA;

— QJITOPUTMBI OJHOMEPHOHN ONTUMU3ALINY;

Ymemy:

— THUCaTh U OTJIAXHUBATh MporpamMmbl Ha VBA 1o pa3paboTaHHBIM anropUTMaM;

— TPHUMEHSTh METOJIbl MATEMaTUYECKON CTATHUCTUKH JUIs PEIIeHUs KOHKPETHBIX 3a/1a4;

— WCHOJIb30BaTh MAKEThl MPUKIAIHBIX IPOTPaMM MpU JalbHEHIIeM 00y4eHUN U PAKTUIECKOM
NEeSATENBHOCTH.

Braoempo:

— HaBbIKAMHU CaMOCTOSTEIBHOTO pEIIeHHs 33a]ad Ha KOMIIBIOTEpE, BKIIOYAIOIINE MOCTAHOBKY
3a/aun, pa3paboTKy aNropuT™Ma M OLEHKY ero 3(Q(GEeKTUBHOCTH METOJAMH MaTeMaTH4eCKON
CTaTUCTUKH TSl 00paOOTKH SKCIIEPUMEHTA;

— METOJIaMU peajH3aluy alTOPUTMOB Ha KOMITbIOTEpax.
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3. KpaTkoe coaep:xaHue JMCUHUILIHHBI:

BBenenune. upopmartuka — mpeamer, 3agadyd ¥ MECTO Kypca B MOJIrOTOBKE CTYJCHTA.
Tpu vactu Hayku uHdopmaTuku: hardware (texnuueckue cpencrsa), software (mporpamMmHbie
cpezctBa), brainware (nHTe/UIeKTyaabHbIE CpeicTBa). KpaTkue cBeneHUs.

Pazgen 1. ApxuTeKkTypa KOMNBIOTEPOB U KOMIIbIOTEPHBIX ceTeil
1.1. HUcropust pa3BuTHs HWHGOPMAIMOHHBIX TEXHOJOTHH, BBIYMCIUTEIBHON TEXHUKA U
MEPCOHATBHBIX KOMITBIOTEpOB. MHpOpMaIus, KoJm4ecTBO HH(POPMALIUH, CIIOCOOBI BEIYMCIICHHS.
KpaTkas uicropust pa3BUTUSl BBIYMCIUTENbHON TEXHUKH U NEpCOHaNbHBIX KoMibioTepoB (I1K).
Boruucnurensnas mammna @on-Helimana w mammnaa Teropunra. Paspaborku HopbGepra
Bumnepa.
1.2. Tlepconansuble xkommnbioTepbl (IIK) u mx Bo3moxkHoctn Apxutektypa IIK, anmapaTHbie
cpexncta [IK. ®dynknnonaneHas cxema [1K, maructpanbHO-MOYIbHBIN PUHLINII IOCTPOEHUSL. |
[TpuHIIMTT OTKPBITOW apXUTEKTypbl. OCOOCHHOCTH TMPENCTAaBIICHHsS JaHHBIX Ha MAIlUHHOM
ypoBHe IlpemmymiecTBa WHQPPOBOTO MpenCTaBIeHUS WHPOPMAMU Tepell aHAJIOTOBBIM.
Hcnonp3yemble CHCTEMBI CUUCIICHHS, TpaBWiIa TEpeBOJa W3 OJHOW CHCTEMBI B JPYTYIO.
DeMeHTHl MaTeMaTHYECKOW JIOTUKH: OCHOBHBIE JIOTHUECKUE OTIEPAIH U (POPMYIIBL.
1.3. KoMIbroTepHBIEC CETH: TOMOJIOTHH CETEH, MX XapaKTepPUCTUKH. TOMOJIOTHN CeTe: 3Be3THas,
muHHAsA, KoJybleBas. CeTW 3aKkpeITOTO THIA: JIOKAJIbHBIE W  paCIpE/ICICHHBIE CETH,
KOPIIOpaTHUBHBIE CeTH. [IporpaMMHO-TEXHHUECKOEe OOecredeHue: aapecalrus, OTeparmoHHasI
CHUCTEMa, aJamnTepbl, ApaBephl, MPOTOKOJBI (0COOBIE S3BIKM, HAa KOTOPHIX OOMEHHBAIOTCS
uHpopMalMeii KoMnbioTepbl B cetd, Hampumep, 1CP, TCP/IP, UDP). I'mobanbHble ceTh
pasmuunoro macmraba (WAN —Wide Area Net, MS Network, Internet). Bo3mosxxuoctu cetn
Wnrepner, Cucrema TenekoHdepeHuil. DnekrpoHHas mnouta. [loctynm Kk uH(OpPMaLHOHHBIM
pecypcam.
3ammra wHbopmaruu. [loHsATHe O€30MaCHOCTH KOMIIBIOTEPHONW HMH(pOpMaMH: HaACKHOCTD
KOMIIbIOTEPA, COXPAHHOCTh JAHHBIX, 3allUTa OT BHECEHUsS HM3MEHEHHH HEYNOJIHOMOYEHHBIMU
JIMIIAMU, COXPAHEHWE TallHbl TIEPENUMCKU B DJJIEKTPOHHOM CE€TH AJITOPUTMBI  3aIUTHI
UHGOpMALMK: METOAbl 3allUThl, KOMIIBIOTEpHBIE BHUpPYChl M Ooppba ¢ HHMMHU. MeTonbl
peanu3ayy 3auuThl MH(GOPMALMK: IPOrpaMMHBIE, alllapaTHble, OPraHU3alHOHHbIE
1.4. MynbTumMenna — QUagoroBas KOMIIbIOTEPHAs CHUCTEMa, 00eCleYMBAOLIAsi CHUHTE3 TEKCTa,
rpaduKy, 3ByKa, pedd M BUIEO. YCTpOHCTBa MynbTuMeana. TpeboBaHUS K MyJIbTUMEIUNHBIM
CpeAcTBaM KOMIbIOTEpPOB. PacimmpeHHble BO3MOKHOCTH 00pabOTKH, MpeoOpa3oBaHusi, CUHTE3a
nHpopManuu (KOMITBIOTEPHAS aHUMAIWs, MOAU(PUKAIIMA U300paKEHUM, TpeXMepHas rpaduka).
MynbTumenniiiple nporpamMmbl. IIporpamMMmbl pelakTHpOBaHMs, MOHTaXka 3ByKa M BHJEO.
Buneo-penakropsl, Moaynu crnendp@GeKToB, MOHTaXXKHbIE CTYIAUH. DJIEKTPOHHBIE MPE3CHTALUU
(ocHOBHBIE BO3MOXHOCTH MS Power Point), sTanbel co3gaHus MNpe3eHTalUil, CTPyKTypa
IIpe3eHTali 1 0COOEHHOCTH PabOTHI C PEJAKTOPOM.

Pasznen 2. [IporpammHoe obecnieyenue
2.1. CrpykTypa OIEpalMOHHBIX CHCTEM, MaKeThl MPUKIaAHBIX nporpamm, Microsoft Office.
Knaccugukanus nporpaMMHbIX cpencTB. CHCTEMHOE U MIPUKIIAJHOE POrpaMMHOE o0ecriedeHre
ITK. O630p onepaunonusix cucteM (OC). Ilpunnunst coznanus u coctaB OC: sapo, untepdeiic,
npaiiBepel. Kpatkas xapakrepuctuka WINDOWS, moaynpubllf mpuHImn noctpoenus. Cpena
WINDOWS: okHa, UX 3JIeMEHTbI, pa00Ta B MHOTOOKOHHOM PEXHUME.
2.2.Penaktopsl Microsoft Office ,nHa3HaueHne u 0cOOEHHOCTH pPabOThl. PegakTopbl XUMHUYECKUX
U MareMaTuueckux ¢opmyi, TekcToBblii penaktop WORD, Power Point,(kpaTtkuii 0630p).
Co3naHue JOKYMEHTOB pa3iM4yHbIX (opM (CTaHIApTHBIX W HecTaHJapTHHIX). Komumposanue
XUMUYECKUX U MaTeMaTHUeCKUX (OPMYIN B TEKCTOBbIE TOKYMEHTHI.
2.3 EXCEL:B03MOXHOCTH TaOJIMYHOTO pEJAKTOpa M HUCHOJb30BAHUE €ro Jjsl peHIeHus
MH(GOpPMAMOHHBIX U MHXKeHepHbIX 3a1ad.. OkHo EXCEL Texnuka paboTel . AOcooTHas H
OTHOCHUTENIbHAs ajapecanus. Bcrpoennsie ¢ynkuunun Pacuer mo dopmynam. Komuposanue
¢dopmyin. Pabota ¢ Tabnunamu. @opmarupoBanue, opopMiIeHne TabIull. .
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2.4. EXCEL Iloctpoenue rpadukoB u auarpamm. Pacuer (QyHKIMOHAIBHBIX 3aBUCUMOCTEH U
MOCTpoeHHE TpaduuecKux N300pakeHUl ¢ ucnosib3oBaHueM cTanaapTHeiX Gyakiuil EXCEL u
Mmacrepa (Qyaknmii. [locTpoeHre NOBEPXHOCTEH ¢ MCIOJNB30BAaHHEM MacTepa JuarpamMm.
ITocTpoeHnue nuHUM TpeHAA..
2.5. EXCEL. Onepanuu ¢ maccuBamu. Pa3paboTka u peanu3anusi IpOCTCHIINX aJITOPUTMOB C
HCIIOJIb30BAHUEM BO3MOXKHOCTEH peAakTopa(HaxoKJIeHUE MaKCUMaJIbHOTO (MHHMMAJIBHOTO)
JJIEMEHTAa BEKTOpa W MaTpUllbl, HAXOXKJIECHUE CYMMbl JJIEMEHTOB BEKTOpa M MAaTpHIIbI,
BBIYMCIICHUE MAaTPUYHBIX BBIpa)KECHUI). PellleHne BBIUMCIMTENBHBIX 337ayd C HCIOJb30BaHUEM
TaOIHII.
Pemenne CJIAY ¢ ucnonp3oBaHueM 00paTHOI MaTpPHUIIBI

Pasnen 3. Anroputmbl 1 OCHOBBI IporpamMMupoBanus Ha s3bike MATLAB.
3.1.Anroputmbl, TUTIEI amropuTMoB. [loHsTHe anropuTMma U ero cpoiictBa. CrocoObl 3ammcu
QIrOPUTMOB. MOAYNBHBIM NPUHLMII TOCTPOCHMS alrOpuTMOB M mporpamm. [laker

kommbroTepHo MatemMatnku MATLAB.  XapakTepHCTHKH SI3BIKOB MPOTPAMMHUPOBAHMS.
DBOJIIOIMS U KJIacCU(DHUKAIUSA S36IKOB MTPOTPAMMHUPOBAHUS, WMIIEPATUBHBIC, (PYHKIIMOHAIbHBIE,
JIOTUYECKHe, OOBEKTHO-OPUEHTHUPOBAHHBIE, WX KOMOWHAIIWU. [Tonaruss TpaHcusuUy,

KOMIMWJISIINHN, WHTEPIPETALUU, UX PA3IUUdsi. SI3BIKM IMPOrpaMMHUPOBAHHS BBICOKOTO YPOBHSL.
CTpyKkTypHOE TpOrpaMMHUpOBaHHE, €ro ocobeHHocTH. OO030p  MaKeTOB KOMIBIOTEPHOMN
marematuku — Matlab, Mathcad, Mathematica.
3.2. Cpena MATLAB. OCHOBHBIE CTPYKTYpBI M IPUHIUIIBI CTPYKTYPHOIO MPOTrpaMMHUPOBAHUS,
wuiocTpanys.  ba3oBble  alrOpUTMHUYECKHE  KOHCTPYKLIMU  (CleZoBaHWE,  BETBIIEHHE,
MTOBTOPEHUE), MX peaau3aluu.
Omnepatops! si3pika nporpammupoBannst MATLAB. OcuoBuble pemarenu (solvers) MATLAB
JUISL peaM3alliil BBIYMCIUTEIBHBIX alrOPUTMOB. bHOIHOTeKa cTaHmapTHBIX (yHKIUi Size,
length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf
3.3.Iloctpoenue rpadukoB (GpyHKIMH OJHOM M JBYX MEepeMEeHHBIX. Vcmomb3oBanue (GyHKIINNA
plot, subplot, polar, mesh, surf, , polar, meshgrid, surf, contour, odopmienue
rpa¢uKoB(3aroJ0BKH, TTOAMKCH 110 OCSIM U 1p.)
3.4. Onepayuu Hao maccugamu. 6eKMoOpamu U MAMPUYAMU,- CILOJHCEHUe, YMHOMCeHue,
mpancnonuposanue , obpauwjenue (iNV), BbIYKMCIEHHE HOpMBI (NOrM ), panra (rank) wu
onpenenuress marpuipl (det ). ANTOpUTMBI HAXOXACHHS MaKCHMAJIbHOTO, MHHHMAaIbHOTO
3JIEMEHTA B MacCUBE, AJITOPUTMbI COPTUPOBKHU M UX peaiu3anus (Hanpumep, Selection Sort)
Pasnea 4. Uuciaennnie mMeroabl. Peasqm3anmusi mpocredmx ajJropurMoB B cpele
MATLAB
4.1 YucneHHble METOJbI, XapaKTEPUCTUKA U UX OCOOCHHOCTH, MOHSITHE CXOJIUMOCTH METOJA.
DneMeHTbl TEOpUU TMOTPEIIHOCTEH, KIacCUPHKAIUSA MOTPEIIHOCTeH, aOCcomoTHAs U
OTHOCHUTEIIbHAs MOTPEIIHOCTh, OHATHE (QYHKIIUN HOPMBL. BBeJieHHE B CTATUCTUKY. AJITOPUTMBI
JUIA CTaTUCTHYECKOW o00paboTku uHbopManuu ( BBIYMCIEHHE TOYEUHBIX U HHTEPBAIBHBIX
OIICHOK pe3yabTaTOB U3MepsieMod BenuuuHbl), ux peanm3amuu B [IKM MATLAB.
Hcnons3oBanue GyHkimii min, max, median, var, polyfit, polyval.
4.2. Tlpubmmwkxenue ¢ynknuii. MHTepnonsauus MHorowieHamu. KycouHas HHTepHONALUS
(crutaitn). Ornenka morpenrHoctd. Oynkimn MATLAB mis pa6otel ¢ MHOrowieHamu polyld,
polyval, polyfit, polyder, polyint.
4.3.. BbluncieHHE OMpPENENICHHBIX WHTErpajgoB, ajlrOPUTMBI METOJOB MPSIMOYTOJHLHUKOB,
Tpaneuuii 1 CUMIICOHA , OIIEHKAa MOTrPEIIHOCTH METOJI0B. Peanu3zanus aaropuTMOB YMCIEHHBIX
METOJIOB BBIUMCIIEHHUsS OTpeAeTeHHbIX HHTerpagoB B cpene MATLAB, IPUMEHEHNE
cranaapTHbIX GyHKIWMi trapz, quad, integral
4.4.MccnenoBanue GyHKIMM OJHOM nepeMeHHol. Pemenue HenuueitHoro ypasuenus f(x)=0.
Otnenenne KOpHeW. AJIITOPUTMBI YTOUHEHHS] KOpHsS (METOJI MOJOBUHHOTO neneHusi, HploToHa,
npoctoil utepanuu). CpaBHUTEIbHBIE XapaKTEPUCTUKU. Peanusanusi anroputMoB B cpefe
MATLAB 1o 0710Kk- cXxeMaM | C UCIOJIb30BaHUEM pelateliei roots, fzero
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4.4. UccnepoBanue ¢GyHKIUM OaHOM mepemenHo#. Ilowck skcTpemyma (QyHKIHH
BbruucnuTtenbHble anrOpUTMBbl HAXOXKICHHUS JIOKAJBHBIX M TIOO0ATBHBIX 3KCTPEMYMOB (METOJ
JeTICHUsT OTpe3Ka MOIOoJaM, METOJ] 30JI0TOTO CEUEHHs), UX pealu3aliy 1Mo OJIOK- CXeMaM | C
ucross3oBanueM perarens fminbnd B cpene MATLAB..

4. O0bemM y4yeOHOM THCHHMILINHBI

o [
Bun yaebHO# paboThI - AxaL - AKaL
q, q,
OO0mast TpyI0eMKOCTh JUCIUATIIINHBI 3 108 3 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 1,33 48
Jlexkmuu - - - -
[IpakTnueckue 3anstus (113) - - - -
Jlaboparopubie paboTsl (JIP) 1,33 48 1,33 48
CamocrosiTejibHasi padoTa 1,67 60 1,67 60
KoHTrakTHas camocTosiTebHas paboTa 0,2 0,2
1,67 1,67
CaMOCTOSATEIbHOE U3YUEHUE PA3/ICIOB JIUCITUTITHHBI 59,8 59,8
Buabl KOHTpOJIA:
Buo konmpons uz YII (3auem) ‘
Buja uTOrOoBOro KOHTpOJIs: 3a4er
oo | oreD
Bun yaeOHoM paboThI - Actp. - Actp,
q, q,
OO6mrast TpPyA0€MKOCTh JUCITUTLTHHBI 3 81 3 81
KonTakTHasi pa6oTa — ayITMTOPHbIE 3aHSATHSI: 1,33 36 1,33 36
Jlexnuu - - - -
[Tpaktrueckue 3ansarus (113) - - - -
JlabopaTtopusie paboTs (JIP) 1,33 36 1,33 36
CamocrosiTeJibHasi padoTa 1,67 45 1,67 45
KonTtakTHas camocTosiTenbHas paboTa 167 0,15 167 0,15
CaMOCTOATETbHOE U3YUCHUE PA3/ICI0OB TUCITUTIIMHBI ' 44,85 ' 44,85
Bujabl KOHTpOJIS
Buo konmpona uz YII (3auem) ‘
Buja nTOroBoro KOHTpoJIsi: 3a4er

AHHOTaNUA padoyeil MPOrpaMMbl IUCHUIIMHBI «DU3NKAY

1. I_le.]IBIO AUCHHUIIJIMHBI ABJIACTCA Hpno6peTeHHe CTYACHTaMHU 3HaHWH MO OCHOBHBIM
pasaciiam (1)I/ISI/IKI/I U YMCHUIO ITPUMCHATH UX B IPYIUX €CCTCCTBCHHOHAYYHbIX AUCHUIIJIMHAX.

2. B pesyabTare u3yYyeHHMs JAMCUHUILVIMHBI o0ydamoumiics 10 mNporpamme
CHEHATUTETA 0JI/KEeH:

Obnadams CleAyOIMUMI KOMITETEHIUAMU:

CIIOCOOHOCTBIO NMPEICTABUTH COBPEMEHHYI0 KAPTHHY MHPa Ha OCHOBe LeJOCTHOI
CHCTEMbl €CTEeCTBEHHOHAYYHBIX M MaTeMaTH4YeCKMX 3HAHMii, OPHEHTHPOBATbHCA B
LHEeHHOCTSX OBITHSA, )KH3HHU, KyJIbTYpsI (OK-1)

3uamo:
- (huznyeckre OCHOBBI MEXaHHWKH, (U3MKU KOoJeOaHWH M BOJIH, HJIEKTPUYECTBA M MarHETH3Ma,
ANIEKTPOAMHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJIMHAMUKH, KBAaHTOBOU (PU3HKH;
- CMbICIT  (pyHIAMEHTAIbHBIX (PU3MUYECKHX 3aKOHOB, NPUHIMIIOB U IOCTYJaTOB; HX
(OpMYIUPOBKH U I'PAaHUILIBI IPUMEHUMOCTH;
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- CBSI3b IIUPOKOTO Kpyra (PM3MUECKUX SBJICHUN C (PyHIaMEHTAIbHBIMU IPUHIIUIIAMHU U 3aKOHAMHU
bu3uku;
- OCHOBHBIE METO/IbI PEIICHUS 3a/1a4 [0 OTIMCAHUIO (PU3UUECKUX SBICHUN;
- METOBI 00PaOOTKHU Pe3yIbTaTOB (PU3HUECKOTO IKCIIEPUMEHTA.

Ymemo:
-IIPUMEHATh TEOPETUYECKUE 3HAHUS M OKCIEPUMEHTAJIbHBIE METOJbl HCCIECIOBAHUS IPU
pelieHny npoecCUOHAIBHBIX 33/1a4;
-IIPOBOJIUTH PACUYETHI, OCYLIECTBIISITH aHAJIU3 U HA OCHOBE 3TOTO JieJaTh 000CHOBaHHBIE BBIBO/IBI;
- aHaAJM3HUpOBAaTh PE3yJbTaThl HAOMIOACHUNW M SKCIEPUMEHTOB C INPUMEHEHHEM OCHOBHBIX
3aKOHOB Y TIPUHIIAIIOB (PH3UKH;
- ONpeAeNsATh XapakTep (U3MYECKHX IMPOLECCOB IO KOMIUIEKCY OKCHEPUMEHTAIHHON
nH(pOopMaLUK IPU MOMOUIY IpapuKOB, TAOINIl U ypaBHEHUM;
- IPEACTABJIATH 00pabOTaHHYIO AKCIEPUMEHTATIbHYIO U TEOPETUUYECKYIO HH(POPMALIUIO B YCTHOM
U TUCbMEHHOW (opMe, B TOM 4YHCIE C HCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Braoemy:
- HaBbIKaMU pabOThI C IIUPOKUM KPYroM pU3NYECKUX MPHUOOPOB U 000pyI0BaHUS;
- HaBbIKAMH 00OCHOBAHMSI CBOMX CYXKJEHHMI U BEIOOpA METO/1a MCCIIEJOBAHMS.

3. KpaTkoe conep:kaHue TUCHUTIIAHBI:

Pa3znen 1. ®usnueckue 0OCHOBBI MEXAHHUKH.

1.1. Ilpenmer ¢usuku. Meroabl (GU3NYECKOTO HCCIENOBAHUS: OIBIT, THUIOTE3a,
skcnepuMeHT, Teopus. llpeamer kuHemaruku. IlepemeleHue, CKOpOCTb, YCKOPEHHE.
KunemaTnueckne xapakTepUCTUKU BPalIaTEIbHOTO IBHUKEHUSI.

1.2. 3akonbsl HproTOHA. 3aKOH BCEMUPHOIO TATOTECHHS. 3aKOH BCEMHUPHOIO TATOTCHUS.
JIBr>keHue Tena nepeMeHHoi maccbl. YpaBHeHuss Memepckoro. @opmyna [{nonkoBckoro.

1.3. Yopyruit u Heynpyruid ynapsl mapoB. MOMEHT MHEPIIMU MaTepUATIBHOW TOYKH U
TBEPJIOTO Tena.

1.4. Kunematuka TapMOHWYECKHUX KojeOanmii. JluddepeHnumansHoe ypaBHEHHE
rapMoHH4ecKux kosiebanuii. [loHsTHE 0 3aTyXalolKUX U BBIHYKJICHHBIX KojeOaHusX. BonHoBoe
JNBUKEHUE. BOJIHBI MPOAOIBHBIE U NTONIEPEYHBIE.

Pa3znen 2. OCHOBBI MOJIEKYJISIPHOM (PU3UKH.

2.1. DneMeHTBl TEPMOJWHAMHUKH U (U3UYECKOM KWUHETUKH. MimeanpHBIM ras.
Pacnipenenenne bonbnmana u ero obmedusndyeckuid cMbici. PeanpHblil ra3. YpaBHenue Ban-
nep-Baanbca.

2.2. Tepmoaunamuueckuit wmeton B (usuke. PaBHOBecHble cocrosHus. Hauana
TepMOauHAMUKH. L{UKIbl. DHTpONIUS U €€ CTAaTUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue mnepenoca. Jduddy3us. 3akon ®uka. TemmonpoBoaHocTh. 3akoH Dypse.
Buytpennee Tpenue (Bs3kocTh). 3akoH HproToHA.

Pa3nen 3. DiieKTpocTaTHKA ¥ NOCTOSAHHBIN 3JIEKTPUYECKHI TOK.

3.1. 3akon Kynona. Teopema Octporpaackoro-I'aycca. dunonb. Ju3neKTpuku B
ANEKTPOCTATUUECKOM I10JIe

Paznen 4. DiieKTpoMarHeTusm.

4.1. 3akoH Amnepa. 3akoH brno-Casapa-Jlamuiaca. Cuna Jlopenna.

4.2. MarHeTuku. DJIeKTpOMarHuTHas UHAYKIMS. Y paBHeHHe MakcBea.

Pazgea 5. Onruka.

5.1. Unrepdepenuns BosH. Judpakuus Boas. [Toxaspuzanus BosiH.

5.2. TeruoBoe uznyuenue. 3akoH Kupxroga. ['nnoresa Ilnanka. KBantoBoe 00bsicHeHE
TEIUIOBOTO M3ydeHus. Dpdext KomnToHa.

5.3. Anepnas monens atoma. Iloctynatel bopa. Atom Bonopoaa o bopy.

Pa3nes 6. DiieMeHTHI KBAHTOBOH (QU3UKH.
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6.1. T'unore3a ne bpoiina. BosnHoBoe ypaBHenue lllpeaunrepa uisi cTalMOHapHBIX
cocrosiHuil. OnbiTel HlTepHa-I'epnaxa.

6.2. MHorosnekTpoHHblii arom. O¢dext 3eemana. Ilpunnun Ilaynu. KsanToBbIE
cTaTuCTHUeCKHe pacrpeneneHus boze-Oiinmreiina u @epmu-/lupaka. @ononsl. 3akonsl [lebas
u DWHIITENHA.

Paznes 7. DiieMeHTHI KBAHTOBOM CTATHCTHKH.

7.1. DnemeHTbl KBaHTOBOM cTaTHUCTUKH. KBaHTOBas cuctema U3 OJMHAKOBBIX YaCTHULL.
[IpyHIMI TOXAECTBEHHOCTH OJMHAKOBBIX yacTull. CHUMMETpUYHBIE M HECUMMETpPHUYHbBIE
BOJIHOBBIE (DYHKITHH, OTIUCHIBAIOIINE COCTOSHHS TOXKACCTBEHHBIX MUKPOYACTHII.

7.2. bosont u ¢epmuonbl. [lpunuun [laynu. KBanTOBBIE CcTaTHCTHYECKHE
pacnpenenenuss boze-Oiinmreitna nu ®epmu- Jlupaka. BpIpokIeHHBIH 3JIEKTPOHHBIM ra3 B
KpUCTaJljax (MeTasibl).

Pasgen 8. Meranibl, AIU3JIEKTPUKH M IOJYNPOBOAHUKH C TOYKH 3PEHHUS] 30HHOM
Teopuu

8.1. DHepreruueckue 30HbI: cratuctuka depmu-lupaka, sneprust @epmu. DIEKTPOH B
MEePUOANYECKOM MoJie KpucTaivia: 3 (peKkTuBHAs Macca 3JEKTpOHa.

Paznen 9. DunemenTnl pu3uKH TBEPAOIO TeJia.

9.1. ®uzuka TtBEpHOTO Tena (PTT): ompenenenue, cBA3b C APYTMMM AUCHUIIIMHAMH,
00BEKTHI M3Y4EHHUs, KPYT pemaeMbix 3a1ad. CBssb ¢ KpucTtayuiorpaduen, Kpuctamuiopu3ukon u
KPUCTAJUIOXUMHUEH.

9.2. KonneHncupoBanHoe cocrosiHue. [logxon k onumcaHuro TBEpABIX Tel. CTpykTypa
KkpucTtayioB. CUMMeTpus U pU3NYECKHEe CBOWCTBA KPUCTAJIIOB.

9.3. Tumbl KpUCTATMYECKUX CTPYKTYp (0Omiasi xapakrepucThka). [IITOTHBIE YITaKOBKH:
KyOudeckass M rekcaroHajgbHas (Ha KadyeCTBEHHOM YpoBHe). [loHsATHE O CBEpXIPOBOIMMOCTH
(KBaHTOBBIE MIPEACTABJICHHS HA KAYECTBEHHOM YPOBHE).

4. O0beM yueOHOH THCHHNIMHBI

Bceero Cemectp
Bujt yae6HO#M paGoThI 2 3 4
3E AI;az[. 3E Asz[ 3E AI((IaIl. 3E AI;an.

OO01mmas TpyI0eMKOCTh
JIACIMIUTHHBI
Kowrawrnas pabora— |, o\ 169 | 13 | 48 | 22 | 80 | 09 | 32
ayIHTOPHBbIE 3aHSITHA:

Jlexun 1,8 64 0,45 16 0,9 32 0,45 16
}g’;‘)}‘mqec““e ATt 18| 64 | 045 | 16 | 09 | 32 |045| 16
JlaGopaTopHbie pabOTHI
(JIP)
CamocrosiTeibHasA
pabdora

KonTakTHas
CaMOCTOSITENIbHAs paboTa
CaMOCTOSITENIbHOE 5,6 1,7 2,8 1,1
W3y4YEHUE Pa3esioB 200 60 100 40
JUCIUTITHHEI
Bujabl KOHTpOJIA:

3ayer ¢ OEHKOMH - - - - - - - R
JK3aMeH 3 108 1 36 1 36 1 36

13 468 4 144 6 216 3 108

0,9 32 0,45 16 | 0,45 16 - -

5,6 200 1,7 60 2,8 100 11 40
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KonTakTHass pa6Gora -
NPOMeKYTOYHASA 3 1,2 1 0,4 1 0,4 1 0,4
aTTrecTanus
IloaroToBKA K 3K3aMEHY. 106,8 35,6 35,6 35,6
Bun nrorosoro IK3aMeH IK3aMeH JK3aMeH
KOHTPOJIsI:
Beero Cemectp
Bun yaebHO# paboThI 2 3 4
3E AcTp. 3E AcTp. 3E Actp. | 3E | Actp. u.
q q. q.
OOmast TPYROSMKOCTS | 44 | g59 4 | 108 | 6 | 162 | 3 81
JUCIHUITITUHBI
Konrakrnas padora— | , )| 150 | 13 | 36 | 22 | 60 | 09 24
ayIMTOPHbIE 3aHSITHA:
Jlexn 1,8 48 0,45 12 0,9 24 0,45 12
TpakTiieckue sanatis | g g | 49 | ga5 | 12 | 09 | 24 |045| 12
(H3) ) ) ) )
JlabopaTopHbie pabOTHI 09 24 045 12 045 12 i i
(HP) ) ) )
CamocrosTeanHas 56| 150 | 17 | 45 | 28 | 75 | 11| 30
padora
KonrakrHas i i i i
caMOCTOsITeNIbHas paboTa
CaMocCTOSTENIBHOE 5,6 1,7 2,8 1,1
M3y4YEeHUE Pa3/IeiioB 150 45 75 30
TACIUATUINHEL
Buabl KOHTpOJIA
3a4er ¢ OLEHKOM - - - - - - - -
IK3aMeH 3 81 1 27 1 27 1 27
KonrakTHass pabora —
NMPOMEKYTOYHAsI 0,9 0,3 0,3 0,3
aTrecTranus 3 1 1 1
Honrotoska K 80,1 26,7 26,7 26,7
JIK3aMeEHY.
Bun nrorosoro 9K3amMeH JK3amMeH JK3aMeH
KOHTPOJISA:

AHHOTANUA padoyeil NPOrpaMMbl IMCUUILIMHBI «O0MIasi 1 HEOPraHUYeCKask XMMUS»

1. Ieap AMCUMIUIMHBI — TNPUHOOpETEeHME 3HAHMM M KOMIETEHIMH, (opMHpOBaHUE
COBPEMEHHBIX MPE/ICTaBIECHUI B 00JaCTH TEOPETHUECKUX OCHOB XUMHUH U XUMHUH JIE€MEHTOB.
o0yyamomuiica N0 nporpamme

2. B pe3syabTare

CHeHATUTETA H0JIKEeH:
Obnadams CleAyOIUMU KOMIIETEHIUAMU:

CIIOCOOHOCTBIO HCITOJIb30BaTh MaTeMaTH4YCCKHC,

N3y4YeHusl JUCHUIIJIHHBI

3HAHUS JIJIS pelieHus 3a/1au CBoe mpodeccnonanbHoit nestenbHocT (OITK-1).

3name:

QJICKTPOHHOC CTPOCHUC aTOMOB U MOJICKYII;

CCTCCTBCHHOHAYYHBIC W WHKXCHCPHLIC
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— OCHOBBI TEOPUM XMMHUUYECKOW CBSI3U B COCIMHEHUSIX PA3HBIX TUIIOB, CTPOCHUE BEIIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHHH;

— OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKHX TMPOLECCOB M XaAPAKTEPUCTHKHU
PaBHOBECHOT'O COCTOSTHUS,

— METO/Ibl ONMCAHUSI XUMUYECKUX PABHOBECUH B PACTBOPAX JIEKTPOIUTOB,

— CTPOCHHE U CBOMCTBA KOOPAUHALMOHHBIX COCIMHECHMI;

— TMOJy4YeHHUE, XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEIIECTB.

Ymems:

— BBINOJHATH OCHOBHBIE XMMHUYECKHE OIEpaluu, OMNPEACNATh TEPMOIMHAMUYECKHE
XapaKTEPUCTHUKN XUMUYECKUX PEAKIIUNA U PAaBHOBECHBIC KOHIIEHTPAIMH BEIIECTB;

— HCIIOJb30BaTh OCHOBHBIE XMMHUYECKHUE 3aKOHBI, TEPMOJUHAMUYECKUE CIIPABOYHBIC JaHHbBIC
JUTsI petieHus nmpoecCUOHANBHBIX 3314,

— TMPOTHO3UPOBATH BIIUSHHUE PA3IUUHBIX (DAKTOPOB HA PAaBHOBECHUE B XUMUUYECKHUX PEAKIIUX;

Bnaoemy:

— TEOPETHYECKUMHU METOJaMU OIMUCAHMS CTPOCHMSI U CBOWCTB MPOCTHIX M CJIOKHBIX BEIIECTB
Ha OCHOBE JJICKTPOHHOTO CTPOEHUS WX AaTOMOB M TIOJIOKCHHUSI B MEPUOJAMYECKON CHUCTEME
XUMHUYECKUX DJIEMEHTOB;

— OCHOBHBIMH HaBBIKaMH Pa0OTHI B XUMUYECKOH JIA0OPATOPHH;

— DKCIIEPUMEHTAIILHBIMH METOJIaMH OTIPENICTICHUSI HEKOTOPBIX (U3HKO-XUMHUYECKUX CBOWCTB
HEOPraHWYECKUX COCTMHEHUM.

3. KpaTkoe coaep:kaHue U CHUTLINHBI

Pasnean 1. IlpyHUMNBI XMMHH

1.1 Ctpoenue atoma.

BonHoBBIE CBOMCTBa MaTepuabHBIX 00BEKTOB. YpaBHeHHe ae bpoiinsa. CooTHomeHue
HeonpeaenenHoctel ['elizenOepra. [TonsTue o kBaHTOBOI MexaHuke U ypaBHeHuu lllpenunrepa.

1.2 Ilepuoanyeckuii 3aKOH ¥ IEPUOANYECKAs CUCTEMA.

CoBpemeHnHast GpopMynHpoBKa NEPUOANYECKOTO 3akoHa. Ileproaunueckas cuctema u ee
CBS3b CO CTPOCHHEM aTOMOB. 3amlOJHEHHE DJIEKTPOHHBIX CJIOEB M 000JI0OUYEeK aToMOB B
nepuoinueckoit cucreme sementoB .M. Menneneena.

1.3 OkuCIUTENEHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI.

Crenenu okuciieHus. BaxHelnme OKMCIUTEIN U BOCCTAHOBUTENN. BaxkHelme cxeMbl
MIPEBPAIIEHUS BEIECTB B OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.

1.4. Xumuueckas CBSi3b M CTPOCHHUE MOJIEKYII.

KoBanenTHas cBsi3b, OCHOBHBIE IOJIOKEHUSI METO/A BAJIEHTHBIX CBsi3el. PaccMoTpenue
CXEeM [epeKpbIBaHUs AaTOMHBIX opOuTaneil mpu oOpa3oBaHUM CBS3€H B  MOJIEKYyJax.
I'uOpunuzanust BOMHOBBIX QyHKIMH. OCHOBHBIE TIOJOXKEHUSI METO/1a MOJIEKYISPHBIX OpOuTaien
(MO JIKAO). Meton 'mnnecnu. O01iue cBeIeHHs 0 KOMIUIEKCHBIX COSTMHEHHSIX, UX CTPOCHUE.
MexMonekyisipHas U BHYTPUMOJIEKYIISIpHAsE BOJOPOAHAs CBsA3b. MlOHHAs CBS3b Kak MpeAesibHbIN
ciydail KOBaJIeHTHOU cBsizu. OOIIME MpeACTaBICHUS O MEXKMOJEKYIIPHOM B3aUMOJICUCTBUU:
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOICUCTBHUS.

1.5. [ToHsiTHE O XUMUYECKOU TEPMOIMHAMUKE.

TepmoauHamMuueckue  (QYHKIUHM  COCTOSHUS  (XapaKTEepUCTUYECKHUE  (PYHKIIMH).
BHyTpeHHss SHeprust ¥ SHTANbIUA, UX GU3MUECKUN CMBICT. TepMOXUMUS U TEPMOXHUMHYECKHE
ypaBHeHus. 3akoH ['ecca u cnenctBus u3 Hero. [lonsatue 06 sHTponUU, aOCONIOTHAS SHTPOIUS U
CTpOEHHME BelllecTBa. MI3MeHeHHne SHTPOIUH B Pa3JIMYHBIX IPOLIECCAX.

1.6. IToHsiTHE O XMMUYECKON KUHETUKE. XMMUYECKOE PABHOBECHE.

OnHocTanuiiHbIEe U CIOXHBIE PeaKlUU. 3aKOH JIeHCTBYIOMMX Macc. KoHcTaHTa CKOpOCTH
peakuuu. MONEKyIsIpHOCTh M TMOPSAOK PEaKUUU. 3aBUCUMOCTh CKOPOCTH pEakUUh OT
TEMIIepaTyphl; SHTAJIBIINS aKTUBAIIMU. | OMOTE€HHBII U reTepOreHHbIN KaTaaus.

HctunHoe u kaxymieecs: paBHoBecusa. KOHCTaHTa XMMHUYECKOTO pPaBHOBECUS. DHEpPrus
I'u66ca, ee cBA3p ¢ dHTponued U HHTa’IbNHed. Dusmueckuil cmbica sHepruu [ nbOca.
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DOHTPONMIHBIA M SHTAIBIUAHBIA (QakTopsl mporecca. Csa3b AG’; ¢ KOHCTAaHTOH paBHOBECHS.
CwMmenienne xumuueckoro pasHosecust, npuHuun Jle-Illarense — bpayna.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Ipoueccbl, compoBoXxparolue  00pa3oBaHWE  JKUIKUX  HMCTUHHBIX  PacTBOPOB
HERJIEKTPOJIUTOB M 3JIEKTPOJIUTOB. ACCOLMHPOBAHHBIE M HEACCOLMMPOBAHHBIE AJIEKTPOJIUTHI.
Crenenp auccounmanuu. KoHcraHTta auccolanvd. PaBHOBeCHE B CHCTEME, COCTOSIIEH H3
HACBILIEHHOTO pacTBOpa MajoOpacTBOPUMOIO 3JIEKTPOJIMTA M €ro KpUCTaUIoB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX COeUHEHMI. PaBHOBECHE TuCCOMALMU BOJIbl, HIOHHOE ITPOU3BEACHUE
BOJIbI M €r0 3aBUCUMOCTH OT TemnepaTypsl. llkana pH. I'naponus conen.

Pasnen 2. Heopranuyeckasi xumMusi

2.1.Xumus s-37eMeHTOB. 2.2. XUMHS P- FIIEMEHTOB.

Bonmopoa-nepBelii 31€MEHT NMEPUOANYECKON CHCTEMBI, €T0 JIBOMCTBEHHOE IOJIOXKEHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoauyeckoil CUCTEMbl. 3aKOHOMEPHOCTH B U3MEHEHUH
AJIEKTPOHHBIX KOHGUIypanuil, BEIMYMH pPaJNyCOB, 3JIEKTPOOTPULATEIILHOCTH M 3HEPTUU
MOHM3AIUM aTOMOB. THUIIMYHBIE CTENIEHU OKUCICHUS. XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOCHMM M CBOMCTBaX OCHOBHBIX THIOB coeauHeHui. I[IpupoaHbie
COEJIMHEHUS, TOTy4YEeHNE U IPUMEHEHUE.

2.3. Xumus d-snemenTos. 2.4. Xumus f- a1eMeHTOB.

OneMeHThl 3-12 rpynn NEpHOIWYECKOM CHUCTEMBI. 3aKOHOMEPHOCTH B HW3MEHEHUU
AIIEKTPOHHBIX KOH(PUTYypaluii, BEIUUNH PaliyCcoOB, SHEPIrUM MOHU3AIINN, XapaKTEPHBIX CTENeHel
OKHUCJICHHS, KOOPJIMHAIIMOHHBIX 4Hced aToMoB. llpuponHbple coenMHEHUs, NOJIyYeHHE W
corocTaBieHne (PU3NUECKUX U XUMUYECKHX CBOMCTB MpPOCTHIX BemecTB. CTpoeHue M CBOWCTBa
OCHOBHBIX THUIIOB coeauHennii. OcobeHnocTH f- 2J1eMeHTOoB.

4. O6beM yueOHOM THCHHIIINHBI

Bub1 yuedHoii pa6oTb Bcero 1 cemectp 2 cemecTp
i P 3E |Axkan.4y. | 3E | Axkax. 4. | 3E | Akan. 4.
OGwast Tpy10eMKOCTD 12 432 . o5 : 180

AUCHUIIJIAHBI

KonTakTHas pabdora -

6,23 224 3,56 128 2,67 96
ay/INTOPHbIE 3aHATHS:

Jlexuuu 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ansarus (113) 0,89 32 0,89 32 - -
JlabopaTtopubie paboTs (JIP) 3,56 128 1,78 64 1,78 64
CamocTrosiTesqibHasi padoTa 378 136 2 44 83 1.34 48
(CP) H H H
KoHTakTHas caMOCTOSTEIIbHAS i ) )
I()?il?\foTcaTo;ITenLHoe U3YUYCHHE 3,78 244 1.34
pa3aenoB JQUCIUILTUHBI 136 88 48
Bux konrpoJs:

IK3aMeH 2 72 1 36 1 36
KonraktHas pabota — 08 0.4 0.4
MIPOMEKYTOYHAS ATTECTAIIHS 2 ' 1 ’ 1 ’
[ToaroToBka K 3K3aMeHy 71,2 35,6 35,6
Bux uTOoroBoro KOHTpoJIs IK3amMeH JK3amMeH
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Bcero 1 cemecTp 2 cemecTp

Buasbl yue6Hoii padoThI

3E AcTp. 4. 3E AcTp. 4. 3E AcTp. 4.

O0mas TPyA0eMKOCTh 12 324 7 189 5 135
OUCHHUIIJINHBI

KonTtakTHas padora -

6,23 168 3,56 96 2,67 72
ayIMTOPHbIE 3aHATHA:

Jlexuu 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -
Jlaboparopusie padoTsi (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesibHas padoTa

(CP) 3,78 102 2,44 66 1,34 36
KoHTakTHas caMocTOsTeIbHAS i i )
Iéigfgfmﬂenmoe U3ydeHHE 3,78 244 1,34
pa3esioB TUCIMILTHHBI 102 66 36
Bua kouTpos:

JK3aMeH 2 54 1 27 1 27
KonrakTHas pabora —

MTPOMEKYTOYHAS ATTSCTAIINS 2 0.6 1 0.3 1 03
[ToaroToBKa K 3K3aMeHY 53,4 26,7 26,7
Bua uTOoroBoro KOHTpoOJIA IK3aMeH IK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl IMCHUILIMHBI «Oprannyeckasi XuMMsD»

1. Heab AMCUMILVIMHBI — IPHOOPETEHUE CTYJCHTAMH 3HAHUN O CTPOEHUU OPTraHUYECKUX
COCIMHEHUI, OCHOBHBIX XHUMHYECKMX CBOMCTBAaX pa3jMYHbIX KIACCOB OPraHUYECKUX

COCI[I/IHGHI/Iﬁ U MCTOAAaX HUX IMOJTYUCHHUSA, KaK ITPOMBIINIJICHHBIX, TaK U na60paT0pHHx.

2. B pe3yabrare wu3yYeHHs] AUCHUILVIMHBI O0ydYamIIMiicsi 1O TporpamMmme

CHEeUATUTETA I0JIKEeH:

Obnadams cnenyronumu o60mekyabTypHbiMu (OK) m oGmenpodeccnoHambsHEIMU
kommneteHmusamu (OI1K):

- CIIOCOOHOCTBIO TIPEJCTaBUTh COBPEMEHHYIO KapTHHY MHUpa Ha OCHOBE IICJIOCTHOM
CHCTEMBI €CTECTBEHHOHAYYHBIX U MAaTEMAaTUYCCKUX 3HAHUH, OPHEHTHPOBATHCS B IIEHHOCTSIX
ObITHSA, XKHU3HU, KYIbTYphl (OK-1);

- CIIOCOOHOCTBIO K OOOOIICHHIO, aHAIM3Y, BOCHPHUSATHIO WH(POPMAILUH, TOCTAHOBKE
LIeJTU U BBIOOpY myTel ee goctmwkenus (OK-4);

- CIIOCOOHOCTBIO  HCIOJIB30BAaTh ©CTECTBEHHOHAYYHbIC M MHXCHEPHbBIC 3HAHMS VIS
pelieHus 3a1a4d cBoeit mpodeccroHanbHo aesteabroctu (OITK-1);

- CHOCOOHOCTBIO pabOTaTh C HAYYHO-TEXHHUYECKOW M ITATEHTHOHW JIUTEPaTypod W
MCIO0JIb30BaTh MOJYYCHHYIO HH(POPMAIUIO TIPU OCYIIECTBICHUU CBOEH MpodecCHOHaTbHON
nestensHOCTH (OIIK-4).

3namo:

— TEOpPETHYECKHE OCHOBBI CTPOCHHSI U CBOMCTB Pa3IMYHBIX KIACCOB OPTraHUYECKHX
COCJIMHEHUH;

— CHOCOObI MOMYYeHUS U XMMHUYECKHE CBOICTBA OCHOBHBIX KIIACCOB OPraHUYECKUX
COCJIMHEHUH;

— OCHOBHBIE MEXaHHU3MbI TPOTEKAHUSI OPTAHUUECKUX PEAKITHl;

Ymemn:

— TPUMEHSTh TEOPETUYECKHE 3HAHUS Ui CHUHTE3a OPraHMYeCKUX COEIUHEHUN
Pa3IMYHBIX KJIACCOB;
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— AQHAJIM3UPOBATL MW HOPCACKA3bIBATL PCAKIHUOHHBIC CBOMCTBa OpraHu4eCKux

COCIUHCHUM;

— COCTaBIIATh CXEMbI CHHTE3a OPraHMYECKUX COCAMHCHUH, 33 JAHHOTO CTPOCHHS,;
Bnaoemn:

— OCHOBaMHU HOMEHKJIATYPbI ¥ KJIACCH(DHUKALNN OPraHUUYECKUX COCTUHCHUM;

— OCHOBHBIMH TEOPETUYCCKUMHU MPEICTABICHUSIMH B OPraHUYECKON XUMHUH;

— HaBBIKAMH OOOCHOBAHHS PAIMOHAIBHBIX CIIOCOOOB IMOJIyYCHHS OPraHUYECKUX

BCIICCTB.

3. KpaTtkoe conep:kaHue TUCHUTLIAHBI
Pa3zoen 1. Teopus xumuueckoeo cmpoenusi u HacvlueHHble yene8000poosl (YB)

1.1  IIpupona KOBaJlEHTHOM CBS3U
1.2  TlonsTHe 0 MEXaHMU3ME OPraHMYECKOW PEeaKIIuu
1.3 KucnoTsl 1 OCHOBaHHS B OPTaHHUUECKOW XUMUHU
1.4 Crepeousomepus
1.5  Ankansl
1.6 Iuknoankadsl
2 Pazoen 2. Henacviuwennvie YB
2.1  AJKeHBI
2.2  AJKUHBI
2.3 AnKaaueHsl U MOJINEHDI
3 Pasoen 3. Apomamuueckue u memaniopeanuieckue coeOuHenusl
3.1  ApomaTtW4HOCTH
3.2 Coenunenust 0EH30JIHOTO psia
3.1 MertamiopraHu4ecKue CoeTMHECHUS
4 Pa3zoen 4. I'anoeenonpouszsoounvie. Cnupmuwi, ghernonvl, npocmoie 3¢hupvl
4.1 l"anoreHonpoun3BoIHBIE
4.2  Chouptsl
43  ®eHonbl
4.4 Tlpocteie 3¢pupsl
4.5  Oxcupansl
5 Pazoen 5. Anvoecuowt u xemonwl. Kapoorosvle kuciomsl u ux yHKYuoHAaIbHbIE
npou3800HbvlLe
51 AnbIeruapl U KETOHBI
5.2  KapOoHOBBIE KUCIOTHI M MX (DYHKIIMOHAJILHBIE TTPOU3BO/THBIC
6 Pazoen 6. Azomcooepoicawjue coeournenus u 2emepoyuriuyeckKue coeOuHeHus
6.1 Hutpocoenunenus
6.2  AmuHbI
6.3 A30- ¥ 11a30CoeIUHEHUI
6.4  T'eTepolUKINYECKHE COCTUHEHUS
4. O6beM yuyeOHOI THCIUNTHHBI
Beero Cemectp
Bux yueGHOii paGoTHI 3 cemectp 4 cemectp
3E Axan. 3E Axapn,. 3E Axan
q, 9. . 4.
OO61ast TpPyA0E€MKOCTh AUCIUTITHHBI 8 288 z 108 5 180

KonTakTHast padora — ayAnTOpHBIC

311 | 112 1.33 48 1.78 64

3AHATHA:
Jlexmun 1.33 48 0.44 16 0.89 32
[TpakTnueckue 3anstus (I113) 1,78 64 0.89 32 0,89 32

JIabopatopubie paboTs! (JIP) - - - - - -
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CamocrosiTebHas padoTa 2,89 104 0,67 24 2,22 80
KoHrakTHas camocrosiTenbHas padboTa - - -
CaMOoCTOATETbHOE U3YUCHHUE Pa3/IeoOB 2.89 104 0,67 24 2,22 80

JIACLIUIUTHHBI
IK3aMeH 2 12 1 36 1 36
KoHnrakTHas paboTa — mpoMeKyTOIHAS 08 04 0.4
arTecTanms 2 1 1
IToaroToBKa K 9K3aMeHy 71.2 35.6 35.6
Buja nTOroBoro KOHTpoOJIsi: IK3aMeH IK3aMeH
Beero Cemectp
Bun yueGnol paGoTh 3 cemectp 4 cemectp
3E AcTp. 3E AcTp. 3E Actp
q. q. ..
OO611ast TpyA0E€MKOCTh IUCHUTIIMHBI 8 23 % 81 5 135

KonTakTHasi paboTa — ayAuTOpHBIE
p y P 3.11 84 1.33 36 1.78 48

3aHATHS:
Jlexun 1.33 36 0.44 12 0.89 24
[Mpaktnyeckne 3ausTus (I13) 1,78 | 48 0.89 24 0,89 24
JlabopaTtopusie paboTs (JIP) - - - - - -
CamocrosiTejibHasi pa6oTa 2,89 78 0,67 18 2,22 60

KonTakTHas camocTosiTenbHas pabora - - -
CaMmocTosTenpHOE u3ydeHue paszjaeinos | 2.89 78 0,67 18 2,22 60

JIACIIMIUTHHBI
IK3aMeH 2 72 1 36 1 36
KoHTakTHas paboTa — MpOMEKyTOUHAS 06 03 03
aTTecTanys 2 1 1
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Bua nToroBoro KOHTpoJIsi: IK3aMeH IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIIMHBI
«Du3nyecKass XuMus»

1. Heap AMCHUTLUIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABISIONIMX XOIOM
XHUMHUYECKOTO Tpoliecca, MOKa3aTh O0JACTH TPUIOKEHUS 3TUX 3aKOHOB W HAYYUTh CTYJACHTA
IPaMOTHO HPHMEHSATh HMX MPH PEHICHUH KOHKPETHBIX TEOPETUYCCKUX M IPAKTHUCCKUX 3ajad,
MOHATh OCHOBHBIC KMHETHYCCKUE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKHUX IIPOLIECCOB U POJIb
KaTajau3a JjIsd XUMHUYECKOH TEXHOIOTHH.

2. B pe3yabrare u3y4YeHHUS] NUCHUILUIMHBI O0y4YawuIuiicsi MO mNporpamme

CIenraJINTEeTa J0JIKEeH:

Obaadoams CleayOIUMA KOMITETEHITUSIMHU:

—  CIMOCOOHOCTHIO MPEICTaBUTH COBPEMEHHYIO KapTUHY MHpA Ha OCHOBE I[€JIOCTHOW CHCTEMBI
€CTECTBEHHOHAYYHBIX U MaTEeMaTHUYECKUX 3HAHHM, OPUEHTHUPOBATHCS B LIEHHOCTSX OBITHS,
*®u3HH, KynbTypsl (OK-1);

—  CIOCOOHOCTBIO HCIIOJIb30BaTh MAaTEMAaTUYECKUE W €CTeCTBEHHOHAYUHbIE 3HAHUS IS
peleHus 3a1a4 cBoei mpodeccuonanbHoi nestenbHoct (OITK-1);

—  CIOCOOHOCTBHIO TPO(GECCHOHANBHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE U
aHAJIUTUYECKOe 000OpyIOBaHUE, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HMCCIEIOBAHUS U
aHaJI3y MOJIyYCHHBIX MPHU €ro NnpoBeaeHuu pe3yabTatoB (OI1K-2);
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3name:

— OCHOBHBIC 3aKOHBI (U3NYCCKOW XWUMHUHU, B3aUMOCBS3h (DH3MYECKUX W XUMHUYECKHX
XapaKTEPUCTHK MPOIIECCa;

— YT ONpEAENCHUs BAXHEHIINX XapaKTEPUCTHUK XHWMHUYECKOTO paBHOBECHUS (KOHCTaHTHI
paBHOBECHS, pABHOBECHOTO BBIXOJA MPOAYKTA, CTEIICHU MPEBPAIECHUS UCXOTHBIX BEIIECTB)
Y BITUSHUS PA3IUIHBIX (PAKTOPOB HA CMEIICHHE XUMHYECKOTO PABHOBECHS;

—  TEepPMOJAMHAMHYECKOE ONMMCAaHUE CBOMCTB HICATBHBIX U HEUACAIBHBIX PACTBOPOB, MOJIXOIbI K
HaXO0JICHUIO MapIHAIbHBIX MOJISIPHBIX BETMYMH KOMIIOHEHTOB pacTBOpa.

—  TEOPHIO TAIbBAHUYECKUX SBJICHUI;

— TEOpUM KHUHETHKH, IMYTH TEOPETUYECKOTO pacueTa CKOPOCTEH XMMHYECKUX PEAKIUU U
OTpPaHWYCHUS B IPUMEHUMOCTH PAaCUETHBIX METOIOB;

— OCHOBHBIE YEpPThl TOMOTEHHOTO U TETEPOTEHHOIO KaTaliu3a, TMPUYUHBI YCKOPECHUS
XUMHUYECKOTO TpoIiecca B MPUCYTCTBUM KaTaIM3aTopa.

Ymemn:

— TPUMEHATh TEOPETHYECKHUE 3HAHUS U OKCIEPUMEHTAIbHBIE METOJbl HCCIICIOBAHUS
(u3nUecKoi XMMHUHU IIPU PELIEeHUH NMPOPEeCCUOHATBHBIX 3a/1a4;

— TIPEeACKa3bIBaTh W HAXOJUTHh ONTHUMAJIbHBIC YCIIOBHS MPOBEIACHUS XUMHUYECKOTO IMpoIecca ¢
LIETTBI0 TTOJTYyYEHUS MAKCUMAILHO BO3MOYKHOTO BBIX0/1a MHTEPECYIOIIETO MPOIYKTa;

— TIPUMEHATh TEOPETHYECKHUE 3HAHUSA M OKCIEPUMCHTAIBHBIE METOIbl HCCIICTIOBAHUS
($U3HYECKON XUMUHW JUIS PEIICHUS BOMPOCOB, BO3HUKAMOIINX IMPU HW3YUYCHUH KHUHETHKH
XUMHUYECKUX PEAKIIHiL;

— TIPOBOJUTH aHAJIM3 M KPUTUYECKH OIICHUBATH TOJYyYEHHBIE SKCIIEPUMEHTAJIbHBIC JTaHHEBIEC,
000011aTh 1 1eJaTh 000CHOBAHHBIC BBIBOIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoemw:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETUUYECKUX METOJIOB (U3MUYECKOW XMMHH ISl pPEIIeHUs
KOHKPETHBIX MUCCIIEIOBATEIBCKHUX 33]1a4;

— HaBBIKAMHU OINPEACICHUS COCTOSHHS PABHOBECHS M CaMOIPOM3BOJIBHOTO HaIlpaBJICHUS
XUMHUYECKOTO MPOIIecca;

— 3HAHUSMH OCHOBHBIX 3aKOHOB (PM3MUYECKOW XUMHUH JJIsI COACPIKATEILHOW WHTEPIpPETAIHI
TEPMOAMHAMHYECKUX PACUYETOB;

— METOJaMHU OIpEACIeHUs TOpsSaKa W CKOPOCTH PEAKIMU, YCTAHOBJICHUS JIMMHTHPYIOIICH
CTaJMH U MEXaHM3Ma N3y4aeMO XUMHYECKOW peaKIIHH;

— HaBBIKAMH  COCTaBJICHHWS TallbBAHMYECKUX DJJIEMEHTOB JUIS  LeJIed  OmpeaelieHus
TEPMOAMHAMUYECKUX XapaKTEPUCTHUK U KOHCTAHT PABHOBECHS UCCIICIYEMOM PEaKInu;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB XHMHYECKOW KHHETHKH, BIIMSHHS DPa3Iu4HBIX (DAaKTOPOB
(TemmepaTypsbl, JaBIEHUS, KaTAIU3aTOPa) HA CKOPOCTh XMMHUECKON PEeaKIIUu.

3. Kpartkoe cogep:xanue IuCHHILTAHBI
5 cemecTp

Paznea 1. Xumnueckasi TepMOAUHAMHUKA

1.1..IlepBslii 3aKOH TEPMOIMHAMHKH

TepMoMHaMHYECKHE CUCTEMBI U TEPMOJWHAMHUYECKHE MapaMeTpbl. JKCTEHCHBHBIE U

WHTEHCHUBHBIE CBOMCTBAa CHCTeMBL. TepMoanHamudeckuil mpouecc. DyHKUUM COCTOSHHS U
GbyHKIMK TIpoliecca. BHyTpeHHsIs SHeprusl U SHTaNbIMS, UX CBOMCTBA. TemjoTa U paboTa Kak
dbopmMbl mepenaun sHepruu. PaboTa pacmmpeHus rasa u mosesHas padora. OopMyTHpPOBKH
MEepBOro Hayala TePMOJMHAMHKHU. B3auMOCBS3b TEIIOTHI, pabOThl U W3MEHEHHUs BHYTpPEHHEH
SHEPruu B U30XOPHOM, U300apHOM U H30TEPMHUUYECKOM Tporieccax. TermmnoéMKoCTh BElecTBa —
M30XOpHas WM wu300apHas, MOJsIpHas, yaedbHas. TemmoéMKOCTh HWICAbHBIX Ta30B,
B3aUMOCBsI3b MOJISIpHBIX TernoéMkocTedl Cp n Cv uaeanbHOro rasa. Temno€éMKoCTh TBEpbIX
BEIIECTB U JKUIKOCTEH. 3aBHUCHUMOCTh MOJISIPHOW W300apHONM TEMIOEMKOCTH BEIIeCTBa OT
TEMIEPATyphl, SMIIUPHUUECKUE YPAaBHEHUS (CTETICHHBIE PSJIbI), UX MPUMEHUMOCTh. 3aKOH KyOOB
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He6as, npaBuwio [rononra u Iltu. Cpenuss nzobapHas TEIUIOEMKOCTh BEIIECTBA B MHTEpBAJe
Temiiepatyp. TemreparypHas 3aBUCUMOCTb MpupaiieHus sutansinuu Bemectsa (Hr — Ho) mpu
MIOCTOSIHHOM JIaBJICHMH C Y4ETOM (pa30BBIX MepexoqoB. TemnoBoil 3PQeKkT XUMUYeCKOTO
nporecca. OcHOBHOE cTaHmapTHOe coctosHue. CTaHAapTHBIE SHTAIBIUM 00pa3oBaHUS U
cropanusi BeumlecTB. I[IpuMenenme 3akoHa ['ecca aisi BBIYHMCICHHS TEIJIOBBIX A(PQEKTOB
XUMUYECKUX M (U3UKO-XUMHUYECKHX TporieccoB. CBs3b TEIIOBBHIX 3()()EKTOB MpU MOCTOSHHOM
o0beMe€ M TIpU MOCTOSIHHOM JIaBJICHHU. 3aBHCUMOCTh TEIUIOBOTO 3(d(dexra peakuud OT
TemnepaTypbl. BpiBom u anamu3 ypaBHenus Kupxroda B muddeperHumansHoil  dopme.
WuterpupoBanue ypaBHeHust Kupxroda.

1.2. Btopoii 3aKOH TEPMOTUHAMUKH.

Camomnpou3BOIBHBIE W HECaMOINIPOW3BOJBHBIE, oOOpatumble ¥ HEOoOpaTUMBbIE,
paBHOBECHbIE (KBa3MCTAaTUYECKHE) W HEpaBHOBECHBbIE Ipolecchl. PaboTa paBHOBECHOIO U
HEPAaBHOBECHOTO IpoleccoB. POpMYIMPOBKH BTOPOrO Hayajla TEPMOJIUHAMHUKU. DHTPOIUS Kak
KpUTEpUN HAINpaBICHHOCTH CAMOIIPOW3BOJIBHBIX IPOLECCOB M PAaBHOBECUS B HM30JUPOBAHHBIX
CHUCTeMax. 3aBUCHUMOCTb OSHTPOINUHU BELIECTBA OT IMapaMeTpOB COCTOSHHUSA (TeMIEepaTyphl,
naBieHus, oOobeMa). PacueT M3MEHEHHs SHTPONUU B PA3IMYHBIX MPOIECCAX, CBS3aHHBIX C
W3MEHEHHEM COCTOSIHUS WJCAlIbHOTO ra3a, a TaKkKe YHCThIX TBEPABIX WIM KUIKUX BEIIECTB.
W3meHeHne >HTpoONMU B Ipoliecce€ CMEUICHHs WAealbHBIX ra3oB. V3MeHeHHe 3HTpONUU Npu
¢da3zoBbIx mnepexomax. TeruoBas Tteopema HepHcrta, mnocrynar Ilmanka (TpeThe Havao
TepMoauHamMuKkn). CraTUCTHUYecKas MHTEpHpeTalus BTOPOTO Hayajla TEPMOIMHAMMUKH,
ypaBHeHue bonbnmana-Ilnanka. Beraucnenwe aOcomOTHON SHTpONUM BemiecTBa. Pacder
W3MEHEHHUS SHTPONHUU B XUMUYECKHX PEaKLHUAX MPU pazIudHbIX Temmneparypax. OObeanHeHHOe
ypaBHenue | u Il 3axkoHOB TepmoamHamuku. DHeprus ['embmronbiia u sHeprus ['mb0Oca kak
KpUTEpUU  HANpaBICHHOCTH  TMPOLIECCOB M  pPAaBHOBECHS B  3aKPBITHIX  CHUCTEMaXx.
Xapaktepuctudeckue (DyHKIMH. 3aBUCHUMOCTh SHepruu [ empmroieia u 3Hepruum ['mbOca ot
MapaMeTpoB COCTOSIHUA. TemmeparypHas 3aBUCUMOCTb »Hepruu ['nmOOca BemiecTBa ¢ y4éToM
¢dazoBeix mepexonoB. Pom ¢azoBoro mepexonma (mepBblid, BTOpOM). YpaBHeHus [mnOOca-
I'enpmromsia. Pacuer usMeneHuit cranaapTHeIX Hepruit [ m60ca u ['enbMrosbpiia B XuMUYECKUX
peaxkuusx Mpu pa3InyHbIX TEMIIEpaTypax.

CucreMbl TEPEeMEHHOTO COCTaBa. XUMHYECKHH MOTEHILMal KOMIIOHEHTa CHCTEMBI.
3aBUCUMOCTh XUMHUYECKOTO MOTEHIMAla OT JaBJICHUS U TEMIEpaTyphl. Y CIIOBUS paBHOBECUS U
CaMOIPOU3BOJILHOTO MPOTEKAHUS MpoIlecca B CUCTEMAaX MEPEMEHHOTO COCTaBa.

1.3. Xumuueckoe paBHOBECHE.

MartepuanbHblii 0allaHC XMMHYECKON peaklMH, CTENEHb IPEBpAIICHHs, XUMHUYECKas
NepeMeHHas. YpaBHEHUE H30TEPMbl XUMHUYECKOW peakuuu (u3otepmbl  Baut-T'odda).
XUMHUYECKOE CpOJCTBO. AHANU3 YpaBHEHUS H30TE€PMBI JUIS OMNpEAETCHUS HalpaBICHUS
CaMOIIPOM3BOJILHOTO  MPOTEKAHHUS  XUMHUYECKOM  peakiuud  OT  JAHHOTO  HMCXOJHOTO
(HEepaBHOBECHOTO) cOCTOsIHUA. TepMoaMHaMUYecKass KOHCTaHTa XMMHUYECKOTO paBHOBECUS U
SMIUpPUYECKUE KOHCTaHThI XxuMuueckoro paBHoBecus (Kx, K¢, Kn, Kp), ypaBHeHUs uX CBSA3M AJs
peakuuu B UAeaNbHOM Tra3oBoi cMmecu. KoHCTaHThI paBHOBecHS [UIsi TOMOTEHHBIX U
TeTepOreHHBIX pPEeaKlUid, MAeaJbHBIX M HEUJCalbHBIX PEAaKUHMOHHBIX CHCTEM (Ha MpUMeEpax).
CMmelieHue XMMHYECKOTO paBHOBecUsl Ipu u3MeHeHuu obmero aasienus (T = const) u mpu
no6asieHnu B cucremy uHepTHoro rasa (T = const, P = const).

BnusiHue TemmnepaTypbl Ha KOHCTAHTY XUMHUECKOTO PAaBHOBECHS, YpaBHEHUS N300apbl U
M30XOpbl XMMHUYECKOM peakuuu. BrIBoJ, aHATN3 M MHTErpUPOBAaHNE HAa3BaHHBIX YpaBHEHHUH Ha
puMepe ypaBHEHHs n300apbl. PacueT cpeiHero u MCTUHHOTO TEIUIOBOTroO 3(deKkTa XMMUYECKHX
peakuuii M3 3aBUCHUMOCTH TEPMOJMHAMHUYECKOW KOHCTAHTBI PABHOBECHS OT TEMIIEPATYPHI.
Pacuer KOHCTaHT paBHOBECHS XUMHUECKUX PEaKIMA M3 CTaHAAPTHBIX TEPMOIMHAMHYECKUX
¢yHKuuit BemecTB. BoruncieHne KOHCTaHT paBHOBECUSI XUMHUECKUX PEAaKLUi 10 CIPaBOYHBIM
JTAHHBIM O KOHCTaHTaX PaBHOBECHS PeaKUUi 00pa30BaHUs COCMHEHUH U3 MTPOCTHIX BEIIECTB.
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Pa3nen 2. ®a3oBble paBHOBecHSI B OJHOKOMIIOHEHTHBIX CHCTEMax

2.1. ®a3oBeie mepexoapl U (a3oBas auUarpaMMa COCTOSHHS JUISl OJHOKOMITOHEHTHBIX
CUCTEM

daza, KOMIOHEHT, 4ucio creneHerd cBoOozpl. [lpaBumo a3 ['mbGbca. Ilpumenenue
npaBwia (a3 ['mbbca ams aHanm3a (a3oBBIX PABHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaX.
JlmarpamMmma COCTOSIHUSI OJTHOKOMITOHEHTHOW CHCTEeMBI, €€ (pa3oBble TOJs, JIMHHUH W TPOWHBIC
TOYKH, BBIPAXKAIOIIUE COOTBETCTBEHHO OJHO(a3zHOe, MByxX(a3zHOe W Tpex(a3sHOe pPaBHOBECHS.
Hacpimennslil map, remnepaTypHas 3aBUCUMOCTb JIaBJIEHUS! HAChILIEHHOTO napa. Kputuueckas
TOYKAa, KPUTUYECKOE COCTOSHHE BEIECTBA, €ro ocoOeHHOCTU. BbIBOA M aHanu3 ypaBHEHUs
Knaneiipona. 3aBucuMoCTh TeMIepaTyphl ILUIABJICHUS OT BHELIHETO JaBJICHUS, HHTETPUPOBAHUE
ypaBHeHusa KunanelipoHa ansi paBHOBECHS TBEPAOE TENO - JKUJIKOCTb. PaBHOBecHs ¢ ra3oBoii
¢dazoit, ypaBHeHue Knaneilpona-Knay3suyca, BBIBOJ W HWHTErpUpPOBAHUE YpPAaBHEHUS IS
ONMCAHUS JIMHUM HCHAapeHus M CyOJIMMaluu, HUCIoJib3yemble nomnyuieHus.  OrmnpeneneHue
KOOPAMHAT TPOMHOU TOYKH.

2.2. Onpepenenue TepMoAMHAMUYECKUX QYHKITUHN TIporiecca (pa3oBOTo mepexoaa

[Ipumenenne  ypaBHenuss  Knaneiipona-Knaysmyca st pacdera  M3MEHEHUS
TEPMOJIMHAMUYECKHX (QYHKIMA TpH (Pa30BbIX MpeBpalleHUsX. B3auMocBsA3b SHTANbIUN
TJIaBJICHUS, UCTIAPEHUS U BOTOHKHU B TPOMHOW TOYKE. DMITUpUYECKOoe mpaBuiio TpyToHa.
Paspnen 3. TepmoamnamMuyeckasi TeoOpusi pacCTBOpOB

3.1. OCHOBBI TEPMOJAMHAMHKH PacTBOPOB. [lapimanbHbIe MOJIbHBIC BEITMYHHEI

Knaccudukanuu pactBopos. [lapuuanbHble MOJIsipHBIE BelMMUYuHBL. YpaBHeHUs [106ca-
Jtorema (BBIBOJ U aHaiu3). MeTobl ONpeieNieHnsl MaplUualbHbIX MOJSPHBIX BEIUYUH (METOJ
KacaTeNbHBIX W METOJ OTpe3koB). OTHOCUTENbHBIE NaplUaIbHbIE MOJSPHBIE BEIHYUHBI
(mapumanbHBIe MOJISIpHBIE (DYHKITUH CMEIIeHHs ). TepMoanHaMudeckue GyHKIIUH CMEITECHHUS.

3.2. TepMOIMHAMUYECKOE OMHUCAHUE W]ICATIbHBIX U HEUJICATIbHBIX PACTBOPOB

WNneanpHbie  (COBEpIIEHHBIC) PpPACTBOPBL. XHMHYECKHH TOTCHIMAI KOMIIOHEHTA
UJeabHOTO pacTBopa. TepMoAMHAMHUYECKUE (YHKIIMH CMEHICHMs Ui HAealbHBIX PacTBOPOB.
PaBHOBecue "waeanbHBI pacTBOp-map", 3akoH Payms, rpaduueckas WHTEpHpeTanus 3aKoHa
Payns. TlpemenbHO pasz0aBlieHHBIE pPAacTBOpPbI, 3aKOoH [ eHpu. VYpaBHEHHE XHUMHUYECKOTO
MOTeHIIMaja JJIsi PAcTBOPUTENS W PACTBOPEHHOTo BemlecTBa. HewupeanbHble (peasibHbIC)
PacTBOPBI, MOJOKUTEIbHBIE U OTPULIATEIbHBIC OTKIOHEHUS OT UAeaIbHOCTH (OT 3aKoHa Payns).
CraHzapTHble COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CHUMMETpUYHASI 1 HECUMMETPUYHAs! CUCTEMBbI
cpaBHeHHUs. Pacyer akTMBHOCTEH U palMOHAIBHBIX KOA(POUIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMmoauHamuueckue (QYHKUIMUM CMELIEHUS JUIs HEWACalbHBIX PACTBOPOB.
3aBUCUMOCTh AKTHUBHOCTU U KO3 (UIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIIepaTyphl U
JABJICHUSI.

3.3. KomnuratuBHble CBOMCTBA pa30aBICHHBIX PACTBOPOB HENETYUUX BEIIECTB B JIETy4EM
pacTBopuTENe

KonnuratuBHble cBoiicTBa pa30aBiICHHBIX PACTBOPOB HEJIETYYHMX BEIIECTB B JIETYYHUX
pacTBopuTeNaX (MOHUKEHHUE TABJICHUS HACBHIIEHHOTO Iapa pacTBOPUTENS HaJ pacTBOPOM IO
CPaBHEHUIO C YHCTBIM PACTBOPUTEJIEM, IMOBBIIICHUE TEMIIEpAaTyphl Hauyanaa KWIECHUS U
IIOHW)KEHUE TEMIIEpaTypbl Hadajga OTBEPAEBAaHUS pPACTBOPOB, OCMOTHYECKOE JIaBIICHUE).
D0YIIMOCKONMYECKass M KPUOCKONHMYECKass KOHCTAHTBl pacTBOpuTens. BbiBox ypaBHeHus,
CBSI3BIBAIOILETO NOHIKEHUE TEMIEPATyphl Hadajla OTBEPACBaHMS C KOHIIEHTpALUEl pacTBopa.
Ocmoc, ocMOTHYECKOE JIaBiieHHe, 00paTHbBIM ocMoc. Vcronib30BaHNE KOJUIMTAaTUBHBIX CBOMCTB
JUIA ONPENENIEHUS MOJIIPHOW Macchl, CTENEHW JUCCOLMALMM WM CTENEHH acCOLMaluu
PacTBOPEHHOTO BEILIECTBA.
Pa3nen 4. @a3oBbie paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX CHCTEMax

4.1. PaBHOBecue <CGKMIOKHH pacTBOP - HACBIILEHHBIM Nap» B JIBYXKOMIIOHEHTHBIX
CUCTEMaX.

JluarpamMmbl  «1aBJIEHHE-COCTaB», «TEMIIEPATypa-coCTaB», «COCTaB  Iapa-CoOCTaB
KHUJIKOCTH» JUIl MJCATbHBIX W HEWJCIbHBIX pacTBOpoB. IIpumeHenue mnpasuina a3z K
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UCCIIeIOBaHUIO auarpamM. 3akoHbl | 'u60ca-KonoBamoBa. AzeoTpommus, TEpMOAMHAMHUYECKOE
yciaoBUE TOUYKM azeoTpona. IIpaBuno pbruara. @U3MKO-XUMUYECKHUE OCHOBBI pa3esieHUs
KHUJIKAX CMECe METOJaMH NIEPEroHKH M PEKTU(UKAIIH.

4.2. PaBHOBECHE GKUJIKOCTH-TBEPJOE» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

TepMuueckuil aHayn3, KpUBbIE OXJIAXKAEHHUS, MOCTPOEHHUE AMArpaMMbl ILIABKOCTH IO
KpUBBIM oOxJlaxaeHusa. CucreMbl € OrpaHMYEHHOM W HEOrpaHMYEHHOW pPacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPIOM cocTOsiHHU. M3omopdu3m. Tumsl TBEpAbIX pacTBOpoB. Jmarpammel
IUIaBKOCTH HM30MOP(HO KPUCTAIM3YIOIIMXCS BellecTB. JluarpaMMmbl IUIABKOCTH CHCTEM C
OTpaHMUYEHHOM PACTBOPUMOCTBIO B TBEPAOM COCTOSHUU. DBTEKTHUECKOE U MEPUTEKTUUECKOE
paBHOBecHs. OrlpeneneHue cocTaBa 3BTEKTUYECKOM KHUAKOCTU MOCTPOEHUEM TPEYroJbHUKA
Tammana. [Ipumenenne npasuia a3z ['m60ca k nccnenoBannio (Ha30BBIX PABHOBECHIA.

6 cemecTp
Paspnen 5. PacTBOpHBI 3/1€KTPOJIMTOB

5.1 PacTBOpBI 3JIEKTPOJIUTOB B CTATUYECKUX YCIOBHIX

TepMoanHaMHuyeckoe OMHCAHME CBOMCTB pPAacTBOPOB 3JIEKTPOIUTOB. AKTHBHOCTU U
KO3(G(UIIMEHThl aKTUBHOCTH JJIEKTPOJIUTa M HOHOB B PpacTBOpE, CpEJHHE HOHHbIE
K03 duIMeHThl aKTUBHOCTH. CBS3b aKTUBHOCTH AJIEKTPOJIUTA CO CPETHEN HOHHOM aKTUBHOCTBHIO
Y KOHIIEHTpauuen anektponuta. HMoHHas cuia pactBopa. [IpaBuno noHHoM cuibl. OCHOBHBIE
MOJIOKEHUST  DJIEKTPOCTATUYECKOW  TEOPUM  CHIIBHBIX  3JEKTpoiuToB  Jlebas- Xtokkens.
[Ipenenbupiii 3akoH [lebast-X10KKemns, BTOPOE W TPEThe MPUOMIDKEHUS TEOpHH, Tpaduueckoe
Mpe/ICTaBJICHNE STUX 3aBUCUMOCTEH.

5.2 PacTBOpBI 371EKTPOIUTOB B JTUHAMUYECKUX YCIOBUAX

[IpoBognuknu snexrpudeckoro Toka I u II pona, noHHAs U 27IEKTPOHHAS POBOJUMOCTb.
VYnenbHas, MOJSIpHas M SKBUBAJICHTHAs SJIEKTPUYECKHUE IPOBOJUMOCTH, B3aUMOCBA3b MEXKIY
HHUMU. 3aBUCUMOCTb YACJIbHON M MOJIAPHON AJIEKTPUUYECKON MPOBOJIUMOCTEN OT KOHIIEHTPALINH,
TEeMIIepaTypbl U HpHUpOAbl pacTBopHUTeNs. CKOpOCTh M MOJBMKHOCTH (20COJIOTHAs CKOPOCTh
JBUKEHHS) MOHOB. 3aKOH HE3aBUCUMOTO JBHKEeHHUS MOHOB (3akoH Komnbpaymia). IIpeaensHbie
MOJISIPHBIE 3JIEKTPOMPOBOJHOCTH HOHOB. OCTa(eTHbI MeXaHuU3M IepeHoca 3JIEKTPHUYECcTBa
MOHaMH T'HJIPOKCOHMS U THIpoKcuiIa. Yucna nepeHoca HOHOB. DIEKTPOIPOBOJHOCTh PACTBOPOB
CWJIbHBIX AJIEKTPOJINTOB, YpaBHEHHE KOPHS KBajpaTtHoro (ypaBHenue Kombpayia). [Ipumenenue
TEOPUH CHJIBHBIX 3JIEKTPOJIMUTOB ISl OOBSCHEHUS MEKTPOHOPETUYECKOTO U PEIaKCALIMOHHOTO
3G (dEeKTOB CHUKEHUS AJIEKTPONPOBOJHOCTH. BiusHHe moyiel BBICOKON HAINpPSHKEHHOCTH U
BBICOKOM 4YacTOTbl MEPEMEHHOIO0 TOKA Ha 3JIEKTPONPOBOJHOCTh pPacTBOPOB. MeToauku
MU3MEPEHUS AEKTPONPOBOAHOCTU. KOHIYKTOMETPHUUECKOE ONPENEIEHUE CTEIIEHH U KOHCTAHThI
JMCCOLMAlMU  CNAa0BIX AJIEKTPOJIUTOB, TEIUIOTHI, SHTPONMU W HHepruu ['mbbca mpoiecca
JUCCOIMAlMU, PACTBOPUMOCTH MaJIOPACTBOPUMBIX COECIMHEHHM.

Pa3znen 6. DiiekTpoxumMHu4ecKne CHCTEMbI (1[erH)

6.1 SJ1C u 251€KTPOAHBIC MOTECHIAIIBI

DneKTpOXUMHUYECKHUe cucTeMbl (1ienu). BosHUKHOBeHHE ckauka MOTEHIIMala Ha TPaHuIle
paznena npoBoaHUkoB I u Il poma. JIBOMHON 3IEKTPUYECKUI CIOW. DIIEKTPOXMMHUYECKUI
MOTEHIIMAJ, TaJbBaHU-TIOTeHIIHaNl. OOpaTUMBbIe SIIEKTPOAbI U OOpPATUMBIE 3JIEKTPOXUMHUYECKUE
nenu  (dJIEMEHTHI). ONEeKTPOABIIKYILAs CHJIa TalbBaHUYECKOTO JJIEMEHTA, YCIOBHBIM
ANIEKTPOAHBIN MOTeHLMaNn (MoTeHuuan B BojopoAHol 1mkaine). Cesa3p D/IC rampBaHMuyecKoi
LENU C AIEKTPOIHbIMHU noTeHuuanamu. Ilpasuno 3nakoB 3/IC M 3EKTPOAHBIX MNOTEHIIMAJIOB.
TepmoanHaMuueckas TeOpHs ralbBaHUYECKUX siBIIEHUH. BpiBon u aHanu3 ypaBHeHust HepHcra,
BbIpaKarolero 3aBucumMocts J/IC raapbBaHUYECKOrO 3JIEMEHTa OT aKTHMBHOCTEM KOMIIOHEHTOB
ANEKTPOAHON peakiuu. YpaBHeHue [ubOOca-I'enbMmronblia A AIEKTPOXUMUYECKUX CHCTEM.
3aBucumocth IJIC rajgpBaHUYECKOro 3JeMeHTa OT TemnepaTypsl. Kinaccupukanus 3mekTpooB:
JIEKTPOBI IIEPBOTO U BTOPOIO POAA, Fa30BbIE, OKHCINTEIBHO-BOCCTAHOBUTEINIBHBIE. Y PABHEHNE
Hepucra 1y noTeHnmana 3JeKTpoJoB BCEX BUAOB.

6.2. 'anbBaHUYECKUE AIEMEHTHI

Tumnbl ranbBaHUYECKUX AIIEMEHTOB: XUMUYECKUE, KOHIIEHTPAIMOHHbIE, C IEpEeHOCOM, 0e3
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nepeHoca. uddy3noHHbIN MOTEHIMAN, MEXaHU3M BO3HHKHOBEHHUS U METOMBI €r0 YCTPaHECHUs
(cBemeHHMs K MHUHMMainbHOM BenuuuHe). Meroguka wusmepenuss OJC U 3I€KTPOIHBIX
MIOTEHIIUAJIOB. IIpuMeHeHne MOTEHUHUOMETPUM ISl ONpEACNEHUS TEPMOAMHAMUUYECKUX
XapaKTePUCTUK XUMHUYECKUX PpEaKLUMH, NPOTEKAIOUIMX B TIajJbBaHWYECKOW NENH, KOHCTAHT
XMMUYECKOTO PAaBHOBECHSI, aKTUBHOCTEH M KO(P(UIIMEHTOB aKTHBHOCTH 3JIEKTPOJIUTOB, pH
pacTBOpOB, IPOU3BEACHUS PACTBOPUMOCTU MAIOPACTBOPUMBIX COEIMHEHUN. XHUMHUYECKUE
HCTOYHUKHU TOKA.

Pazgea 7. Xumnuyeckass KHHeTHKA

7.1. ®opmanbpHas KHHETHKA

TepmoanHaMuueckass BO3MOXHOCTb Ipollecca M €ro IpakTH4ecKas (KUHETHYecKas)
ocyiecTBUMOCTb. IIpenmer u 3amaun Xxumudeckoil KUHETUKH. OCHOBHBIE MOHATUS (POPMaTIbHOM
KMHETUKH: CKOPOCTh XHUMHYECKOW pPEaKIMH, MOJIEKYJISPHOCTb, YAaCTHBIH M OOLIUI MOPSAOK.
OCHOBHOH MOCTYJIaT XMUMHYECKONW KHHETHKH, KMHETHUYECKOE€ ypaBHEHUE CKOPOCTH PpEaKLHUU.
KoHcTanTa CKOpPOCTM XMMHMYECKOM pEAKLMH, Pa3MEPHOCTb KOHCTAHTBI CKOPOCTH. MeTomasl
OTIpENIeTICHUsI CKOPOCTEH XUMHUYECKUX peakiuil. [IpocTeie (dIeMeHTapHbIE) M CIOKHBIE
peakiuu. KuHeTnka npocThiX U (OpMaNbHO MPOCTHIX OJHOCTOPOHHHUX FOMOTE€HHBIX PEaKIUil.
Peakuuu nepBoro, BToporo u Tperbero nopsiakos. Juddepenumansuas u uHTErpagbHas Gopmbl
KMHETUYECKUX YpaBHEHHH, KWHETHYecKue Kpuble. JIMHEWHOe mpencTaBlIeHHe KUHETHYECKUX
KpUBBIX Ul PEaKUHMi pa3IMYHbBIX NOPSAKOB. Bpems mnomynpeBpamenus. Peaknum HyneBoro
nopsiaka. Meton w30bITKa (M3oisiiuu) OCTBaibla OMPENETICHUST YAaCTHBIX TMOPSAKOB IO
COOTBETCTBYIOIIEMY peareHty. /(uddepennuanbuple U HHTErpajbHbIE METOJIBI OIpENeTIeHUS
Mopsiika peakuuu. PasznuunMe KOHLEHTPAalMOHHOTO M BPEMEHHOro mopsakoB. CroxHbIe
peakuuu. I[IpuHIMO HE3aBUCHUMOTO NPOTEKAaHUS >3JIEMEHTApHBIX peakuuid. OOpaTuMble H
napajulefibHble peakuuu nepsoro nopsaka. Juddepennuanbuple ypaBHEHHS, OMHCHIBAIONINE
CKOPOCTH 3TUX peakuui, UX HUHTerpupoBaHue. KuHeTnueckue KpuBBIE IS KaXKIOTO U3
pearupytomux  BemiecTB.  [locienoBaTenbHble  peakiuu I-ro mopsanka. Cucrema
muddepeHunanbHbIX ypaBHEHUM, OIMUCHIBAIOIIMX KHUHETHKY IOCIEI0BATENbHBIX pEaKIuil.
Kunernueckue ypaBHEHHS U KMHETHMUECKHE KPHBBIE JJISi BCEX YYACTHHUKOB peakiuu. Bpems
JNOCTHKEHHUSI MaKCUMalbHOM KOHIEHTPAllMM TMPOMEXYTOYHOTO BEIIECTBA. 3aBUCUMOCTH
MaKCUMAaJbHOM KOHLEHTpAllMd MPOMEXKYTOYHOTO BEIIECTBA OT COOTHOIIEHUSI KOHCTAHT
CKOPOCTEH OTAENbHBIX CTAAMI MOCieN0BaTeIbHON peakiuu. [IpuHIun TMMUTUpPYIOIeH cTaauu
MOCJIeIOBATeIbHOM ~ XuMHYeckoil — peakiuu.  CTalMOHApHBIM  PEXUM  MPOTEKaHUs
MOCJIEIOBATENbHBIX ~ peakuuid. MeToa  KBa3UCTAIlMOHAPHBIX  KOHIIEHTpalMid, o00IacTh
npuMeHeHus.. BinsHue Temiieparypbl Ha CKOPOCTh XMMMYECKON pEaKIHH, MNPUOIMKEHHOE
npaBuwio Baut-I'odhda. YpaBuenne Appenuyca B nuddepeHInaTIbHON U HHTETPATBLHON opMe.
OddexTrBHAsS HHEPrusi aKTUBALMU M TMPEAIKCIOHEHIUATbHBIA MHOXHUTENb, METOJbl HX
OTpeJeNieHus] U3 SIKCIIEPUMEHTAIbHBIX JTaHHBIX.

7.2. Teopuu XUMHYECKON KUHETUKHU

Teopust axtuBHbIX (OuHapHbIX) coymapeHuid (TAC). CkopocTh peakiuu Kak YHUCIO
CTOJIKHOBEHUI aKTUBHBIX MOJIEKYII B €IMHUILy BpeMeHU. KoHCTaHTa cKOpoCcTH OMMOJIEKYISPHOU
peakiuu. OU3NYECKU CMBICI TMPEIIKCIOHEHIIMATFHOTO MHOXHTENS M DHEPTUU aKTUBAllUU B
paMKax T€OpHM aKTUBHBIX coynapeHuil. Crepuueckuil GpakTop, HeOOXOAUMOCTb €ro BBEICHNUS B
KMHETHYECKOE ypaBHEHHE peakiuu. JJOCTOMHCTBA U HEJOCTATKU TEOPUH aKTUBHBIX COYAAPEHUM.
MexaHu3M MOHOMOJIEKYJISIPHBIX Ta30BbIX peakuuii B pamkax TAC, cxema JluHnemaHna.
HcronkoBaHnne NpUYMH M3MEHEHHS MOPSAKA MOHOMOJIEKYJISPHOM pEeaklUH MPH W3MEHEHUU
JaBJICHUSI.

Teopust mepexogHoro coctosiHus (aktuBupoBaHHoOro komiuiekca) (TIIC wmm TAK).
OcHoBuble nosoxkeHust TIIC, kuHernueckas cxema peakuuu. IloBepXHOCTh NMOTEHLMANBHON
SHEPruM, KOOPAUHATA PEAKLUUH, MyTh PEaKIHU. AKTUBUPOBAHHBIN KOMIUJIEKC U €r0 CBOICTBA,
WCTUHHAs 3Heprus axkTuBauuu. CKOPOCTh PEAKIUU — CKOPOCTh pachaja aKTUBUPOBAHHOIO
KOMILJIEKCA (ckopocTb €ro IIPOXOXKACHUS qyepes NOTEHLIUAIbHBIN 6apbep).
KBasutepmonunamuueckas ¢opma ypaBHeHuss TIIC, sHTanbmus ¥ OSHTPOMUS aKTHUBAIIWU,
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TPaHCMHUCCUOHHBIM KO3 ¢duruent. CBA3p  DHTAIBNMM  aKTHBAUUMU € APPEKTHBHOU
(3KCnIepUMEHTAIBHOM) SHEPTUeH aKTUBALINH.

7.3. ®OTOXMMHUYECKHE U LIENTHBIE PEAKIINU

@DOTOXMMHUYECKHE PEaKIHH, INEPBUYHbIE M BTOPUYHBIE (POTOXMMHUYECKHE IPOLIECCHI.
@oromuccormanust U (oronu3. Doropuznueckue (AE3aKTUBAIMOHHBIE) TIPOIECCHl  MPHU
MOTJIONIEHUN W3TydeHus. 3akoHbl (otoxumuu: ['porryca-llpenepa m Ditrmreiina-ITapka.
KBanToBbIii BbIX0A. KuHETHKa mpOIEcCOB, MPOMCXOIAIINX C y4acTHeM (HOTOBO3OYKICHHBIX
moustekyin. Cencubunmuzaropsl, CeHCHOUTU3UpPOBaHHBIE (OTOXMMHUYECKHE peakinnuu. OCHOBHBIC
pasnuuus peakiuil ¢ GOTOXMMHUYECKUM M TEPMHUECKUM HHUIMHpOBaHUEM. DPOTOXUMUYECKUE
npoiieccsl B atMmocdepe, GoToCHHTES.

Hennble peakuuu. Ilpumepsl peaknui, OPOTEKAOUIUMX IO LEIMHOMY MEXaHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTAIUM LEMHBIX peakuuil. MexaHu3Mbl 3apOXKACHUS, Pa3BUTHUS U
oOpbiBa 1ernieid. JIMHEWHBI W KBaJApaTUYHBIA OOpPHIB Ilemeil. 3BEHO MeNnH, JIMHA IIeMu.
Hepa3BeTBineHHble U pa3BETBICHHbIE LiENHbIE peakiuu. KuHeTnka Hepa3BETBIEHHBIX ILIETTHBIX
peakiuii. Craguu pa3BETBICHHON LENHOW peakuuu. BeposTHOCTH OOpbIBa M pa3BETBICHUS
uenu. Pa3BuTue pa3BeTBIEHHBIX [ENMHBIX pPEAKIMH BO BPEMEHH, CTAllMOHAPHBIM U
HECTAllMOHApPHBIH pEeXKUMbl TedeHUsl peakuuu. [IpenenbHble SBIEHHS B Pa3BETBIEHHBIX
peakuusax. HiwkHMI W BepXHUM TMpeaensbl BOCIJIaMEHEHUsS (B3pbIBa) LIETMHON peakiuu.
[TosmyocTpoB BOCIITIaMEHEHUS.

Paspnen 8. Karanus

l'omorenHsli1 n rereporeHHbld KaTanu3. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTHYECKUX peakiuil. BrnusHue karanmzaTtopa Ha TEpPMOAMHAMHUYECKHE U KUHETHUECKUE
XAPaKTEPUCTUKM  XUMHYECKUX  peakuuid.  CelneKkTMBHOCTh  JIEWCTBHS  KaTalM3aTopa.
Karanutrueckass akTUBHOCTb, YZAENbHAsI KaTaJIUTHYECKas AKTUBHOCTb. |'OMOrE€HHBIN KaTaius.
CrnuTHBIN ¥ pa3eabHbId MEXaHU3Mbl KaTATUTUUYECKUX PEaKIUid, YHEPreTHYECKUE TUarpamMmMmbl
B3aMMOJICHCTBUS peareHToB ¢ KataiuzaTtopoM. OOl u crnenuuaeckuii KHCI0THO-OCHOBHBIM
katanu3. O¢@deKkTuBHAsT KOHCTAHTAa CKOPOCTH peakluu, KaTalIu3UpyeMOM BeIIeCTBAMU C
KHCIIOTHO-OCHOBHBIMU ~ CBOWCTBaMHM. KaraquTudyeckue KOHCTAHTBI CKOPOCTH  PEAaKLHUU.
I'eteporennpiii  katanu3.  CKOpPOCTh  T'€TEPOr€HHO-KATATUTUYECKON  peakuuu. Tkl
TeTepOreHHbIX KaTaJM3aTOpoB. 3aKOH JIEHCTBYIOIIUX IMOBepxHocTeld. Ponb ancopbuuu B
reTeporeHHoM mnpouecce. Kunernka rereporeHHO-KaTaJuTUYECKUX peakUnuid, He JIUMUTHPYEMbIX
muddysueit. OTpaBieHne KaTaau3aTOPOB.

4. O0beM yueOHOH TUCUMIITIMHBI

Cemectp
Bceero
. 5 6
Bun yue6Hoit paboThl X X X
3E Ka/l. 3E Ka/l. 3E Ka/l.
q. q. q.

OO11ast TpyA0E€MKOCTh AUCIUITUHbI 14 504 8 288 6 216
KonrakTHasi paboTa — ayIMTOpPHBIE 4,89 176 267 96 222 80
3aHATHA:
Jlexumn 1,33 48 0,89 32 0,44 16
[Tpaktuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlabopartopusie paboTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padoTa 256 4,33 156 2,78 100
[TonroroBka k 1abopaTOpHBIM paboTaM 128 78 50
IéOHTaKTHaH camocTosTeNnbHas pabota 7,11 - 4,33 - 233 -

aMOCTOSITEIbHOE H3yUCHHE Pa3/IeNIOB 128 78 50
JVCIUTLIAHBI
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Buabl KoHTpOJIA:

DK3aMeH 2 72 1 36 1 36
KoHnrakTHas paboTa — IpOMEXKyTOYHAs 0.8 0.4 0.4
arTecTanms 2 1 1
[ToaroTroBka K 3K3aMeHy 71,2 35,6 35,6
Buja uroroBoro KOHTpoJIs: 9K3aMeH IK3aMeH
Beero Cemectp
. 5 6
Bun yaeOHoli paboThI Y Y A
3E CTp. 3E CTp. 3E CTp.
q. q. q.
OO0mmast TpyI0eMKOCTh TUCITUTITHHBI 14 378 8 216 6 162
KonTakTHasi paboTa — ayAuTOpPHBIE 4,89 132 267 79 222 60
3AHATHA:
Jlexmun 1,33 36 0,89 24 0,44 12
[MpakTuaeckue 3austus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopubie paboTsl (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas paboTa 192 4,33 117 2,78 75
[ToaroToBka K 1a00paTOPHBIM paboTam 96 58,5 37,5
IéOHTaKTHaSI camMoCTosATeNIbHas padoTa 7,11 - 4,33 - 233 -
aMOCTOSTEIPHOE U3yUCHHE Pa3/ICIIOB 96 58.5 375
TUACIUATUINHEI
Buabl KOHTpOJIS:
IK3aMeH 2 54 1 27 1 27
KoHTakTHas paboTa — HpPOMEKYTOYHAs 0.6 0.3 0.3
aTTecTamus 2 1 1
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Bujx uTOroBoro KOHTpoJIs: DK3aMeH DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«IloBepXHOCTHBIE SIBJIEHHSI H TUCIIEPCHbIE CHCTEMBI»

1. Ileap AMCHUIUIMHBI — O3HAKOMJICHHE CTYJCHTOB C OCHOBaMH TEPMOJUHAMHKH
MOBEPXHOCTHBIX SIBJICHHUH, CIOCOOaMU TOJYYCHUS M BaXHEUIIMMHU CBOMCTBAMHU THCIIEPCHBIX
CHCTEM.

2. B pe3yabrare wu3y4YeHUs] AUCHUILUIMHBI OOydYalolWiicd N0 mporpamme
CIIEIUATIMTETA 0JIKEH
061a0amsb CIEAYIOUTUMHU KOMIIETCHIIUSMHU:

—  CcIOCOOHOCThIO TPO(GECCHOHATBHO HCIOJB30BaTh COBPEMEHHOE TEXHOJOTHYECKOE U
aHAJIMTUYeCKoe 000pyIOBaHUE, CIIOCOOHOCTHIO K MPOBEACHUIO HAyYHOTO HMCCIEAOBAHUS U
aHaJIM3Y MOJIyYeHHBIX TIPU ero mpoBeaeHuu pe3ynbratoB (OITK-2).

3uame:

— TpuU3HAKU OOBEKTOB KOJUIOMAHON XHUMUHU U MX KIaccu(PUKAIIHIO.

— OCHOBHBIE TIOHSATHUS W COOTHOILIEHHS TEPMOJWHAMUKH TOBEPXHOCTHBIX  SIBICHUUN
(TepMoIMHAMUKA MOBEPXHOCTHOTO CJIOS; a/re3us, CMauMBaHHUE U pPaCTEKaHUE >KHUJIKOCTEH;
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JMCIIEPCHOCTD ¥ TEPMOJIMHAMHUYECKHE CBOMCTBA Te; aJcOpOIMs ra30B U MapoB, aacopOus
U3 pacTBOPOB).

— OCHOBHBIC TeOpUH (HPU3UUYECKOU aCOPOIIHH.

— OCHOBHBIE IIPEICTABIEHUS O CTPOECHUH JBOMHOIO AIEKTPUUECKOIO CIIOS;

— IPUPOJY AMEKTPOKUHETUYECKOTO TOTEHIINANIA;

— OCHOBHBIE 3JIEKTPOKUHETUYECKHE SIBICHUS.

— yCJOBHS IpUMeHUMocTH 3akoHa CTokca;

— 3aKkoH JiHinTelHa — CMOIYyXOBCKOT0, THTICOMETPUUYECKOE ypaBHEeHHE Jlaraca.

— IpUPOY CEAMMEHTALMOHHON U arperaTuBHON yCTOWYUBOCTH;

— OCHOBHBIE CcBO¥cTBa pacTBOpPOB [TAB Kkak THOQHIBHBIX CHCTEM;

— OCHOBHbIE nosoxeHust reopun 1JIPO;

— TPUYUHBI U OCOOEHHOCTH OBICTPOW M MEAJEHHOW KOoaryssiud, KOHLEHTPAalMOHHOW u
HENUTpaTU3allMOHHON KOaryJsuu.

— THUIOBl CTPYKTYp, BO3HMKAIOIIME B JAMCIEPCHBIX CHUCTEMaX, NPUYMHBI M YCJIOBHUS HX
00pazoBaHus;

— KJacCU(UKAIMIO AUCTIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOMCTBAM.

Ymemy:

— pacCUMTHIBATH MAapaMeTpbl, KOTOPHIMU XapaKTEPU3YIOT JUCIIEPCHOCTbD.

— TPOBOAMTH pacueThl C HCIOJb30BAHUEM OCHOBHBIX COOTHOIIEHHH TEPMOJMHAMHKHU TO-
BEPXHOCTHBIX SIBJICHUH.

— PacCUUTHIBATH OCHOBHBIE XapaKTEPUCTUKH MOPUCTON CTPYKTYPHI.

— PacCUUTHIBATH BEJIMYUHY DJIEKTPOKMHETHUECKOTO MOTEHIIMANA M0 JaHHBIM JIEKTPOOCMOCca U
anekTpodopesa.

— paccuuThIBaTh MHTErPalbHYI0 M AU(p(epeHInaIbHYI0 KPUBBIE PACHPENEICHHs] YacTHIl 110
paszMepam.

— PAacCUYMTHIBATE M AHAIM3MPOBATh NOTCHLHAJIBHBIE KPHUBBIEC IAPHOIO B3aWMOJEHCTBUSA 4Yac-
THULL.

— PACCUYUTHIBATH U U3MEPSTH BA3KOCTDH JUCIIEPCHBIX CUCTEM. .

Braoemy:

— NPEICTABJICHHUAMM O POJIM NOBEPXHOCTHBIX SIBJICHUM M JUCIEPCHBIX CHCTEM B TEXHHUKE U
IIPUPOJE.

— METOJIaMU U3MEPEHHUS TOBEPXHOCTHOIO HATSKEHUS, KPAEBOIO yIJIa.

— 3HAHMAMHU O METOJAX U3MEPEHU aACOPOLMHU U YAETbHON MOBEPXHOCTH.

— 3HaHMAMHU 00 YCIOBUSAX NIPUMEHUMOCTH ypaBHeHus ['enbmroibia — CMOIYyXOBCKOTO;

— METOJIaMU OIIPEAEICHUS 3JIEKTPOKMHETUYECKOTO MMOTEHIMANIA.

— METOJIOM CEJUMEHTALIMOHHOTO aHAJIN3a.

— METOJaMU OIpeJeNeHHUs] KpUTHUECKOH KOHLIEHTPAIlMM MULEIII000pa30BaHus;

— METOJIaMU UCCIIE0BAHNsl KNHETUKH KOATyJIALNH.

— METOJIaMU U3MEPEHHUS U aHAJIN3a KPUBBIX TEUCHHUS..

3. KpaTkoe coaep:kaHue 1UCHUILINHBI
Paspnean 1. Ilpeamer n npu3Haku 00beKTOB KOJJIOUIAHON XUMHUH

KomnonaHasg xumusi - Hayka O IMOBEPXHOCTHBIX SIBJICHHMSX M JHUCIEPCHBIX CHCTEMAX.
OCHOBHBIE TOBEPXHOCTHBIE SBJICHMS: aAre3Usl U CMauyuBaHHE, KaNWUIAPHOCTb, aJCOpPOLIMS,
NIEKTPUYECKHE SIBICHUS HA IOBEPXHOCTAX U JIp.

OcHOBHBIE NIPU3HAKM JMCIIEPCHBIX CHCTEM - TE€TEPOrE€HHOCTh M JIUCIEPCHOCTB;
MIOBEPXHOCTHAsI 3HEPrusl; KOJMYECTBEHHBIE XapaKTepUCTUKU aucnepcHocTd. Knaccudukarus
JMCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO AMCIIEPCHOM (ha3bl U AUCHIEPCHOHHON CpEJbI.
Knaccugukanus cBoOOIHOIUCTIEPCHBIX CHCTEM IO pa3MepaM YacTHIl U 0 B3aUMOJCHCTBUIO
MEXJly IUCIEPCUOHHON cpefoil u aucnepcHod (azoil. Ponb MOBEpXHOCTHBIX SIBICHUN U
JUCIIEPCHBIX CUCTEM B IIPUPOJIE, IPOMBILIEHHOCTH U, B YACTHOCTH, XMMHUYECKON TEXHOJIOTHH.
Pa3nes 2. TepMoagnHaMuKa OBEPXHOCTHBIX SIBJICHUMH
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OOm1ast xapakTepUCTHKa NOBEPXHOCTHOW 3Hepruu. [loBepXHOCTHas SHeprus B oOIIeM
ypaBHeHUU 1-ro u 2-ro Hayan TepmoauHaMuKU. [IoBEpXHOCTHOE HATSKEHUE KaK Mepa dHEPruu
I'n66ca mex¢aznoii moBepxHocTu. [I0BEpXHOCTHOE HATKEHHE - XapaKTEPUCTHKA IMPHPOJIBI
comnpukacarouuxcst Gpa3 u ux B3aumojeiicTBus. CBOICTBa MOBEPXHOCTEH KUAKUX U TBEPIBIX
Ten. YpaBHeHue ['mbOca-I'enbmronbla [uisi BHYTPEHHEH yIENbHOW MOBEPXHOCTHOM 3HEpPruu
(OTHOM MOBEPXHOCTHOM 3HEPrun). 3aBUCHUMOCTb SHEPreTUYECKUX [TapaMeTPOB OBEPXHOCTH OT
TeMmIiieparypsl. IIporieccbl caMoOnpon3BOJIbLHOTO YMEHbBILIEHUS TOBEPXHOCTHOM SHEPTHUH.

AzncopOIus U MOBEpXHOCTHOE HaTshKeHHE. CBs3b BETMUMHBI aJICOPOLINU C TTapaMeTpaMu
CHUCTEMBI: HM30TE€pMa, H3OMHMKHA M H30cTepa ajacopoumu. Meron wu30eiTkOB ['mOOCa.
OynnameHTanpHOe ancopounonHoe ypaBHenue [mbOOca. I'mOGOcoBckas amcopOums. YactHoe
BbIpakeHUEe ypaBHeHusi [uO0ca. I[loBepXHOCTHO-aKTUBHbIE U IOBEPXHOCTHO-MHAKTHUBHbBIE
BEIIECTBA.

AJre3us, CMauyMBaHHWE M pACTeKaHWE KUAKOCTEH. Aare3ust u kore3us. [Ipupoma cun
MexdaszHoro B3ammonencTBus. YpaBHenue [ronpe mns paboTel aare3un. CMmauuBaHHE WU
kpaeBoit yroi. 3akoH HOnra. CBs3p paOoThl aare3uu ¢ KpaeBbIM yriom (ypaBHeHue [lrompe-
IOnra). JlnopunbHble U 110(oOHBIE NMOBEPXHOCTH. MeToabl OmpeneseHns KpaeBbIX YIJIOB.
Bnusinue noeepxHocTHo-akTuBHBIX BemiecTB (ITIAB) Ha cmaunBanmue. PacTrexkanue >KMIKOCTEH.
Koadpdumment pacrexkanuss mo [Mapxuucy. Dddext Mapanronn. MexdazHoe HATsDKEHHE Ha
IpaHULle MEXIy B3aMMHO-HACHIIIEHHBIMHU >KMJIKOCTSIMH M MpaBuio AHTOHOBa. [IpakTmueckoe
3HAYEHHUE a/Ire3UU, CMAuYMBaHUS U paCTEKaHUs.

JlucnepcHOCTh M TepMOJAMHAMHUYEecKHe cBoucTBa Ten. [lpaBmimo ¢az [ubdca u
JMCIIEPCHOCTh. BiMsiHNEe KPUBU3HBI MOBEPXHOCTH Ha BHYTPEHHEE JaBlieHHE Ten (ypaBHEHHE
Jlannaca). IloBepxHocTHast SHeprusi U paBHOBecHble (Qopmbl Ten. I[lpunuun I'm66ca-Kropu.
3akon Byneda. Kamwmnspubeie sBnenus (ypaBHenue JKiopeHa), WX pOJb B TMPUPOJE H
TEXHOJOrMU.  MeTonbl  OmpeleNeHHus  MOBEPXHOCTHOTO  HATSHXKEHUS.  3aBUCHUMOCTD
TEPMOJUHAMUYECKON PEAKIIMOHHOW CHOCOOHOCTH OT JUCHEpPCHOCTH. YpaBHeHue KenbBuHA.
Bnusinue nucnepcHoCTH Ha pPacTBOPUMOCTb, KOHCTAHTY PAaBHOBECHS] XHMUYECKOM pPEaKIHH,
TeMIieparypy ¢a3zoBoro nepexoja.

[MonydyeHue NMCIEPCHBIX CUCTEM. MeTonbl aucneprupoBaHus. YpaBHeHue Pebunmepa
JUTsl pabOThl TUCTIEPTUPOBAHUA. AJCOPOIMOHHOE MTOHMXKeHUEe TpouHoCcTH (3ddekT Pedbunaepa).
l'omorenHass u rereporeHHas KOHAeHcauus. MertactaOuiabHoe coctosiHue. Jueprusi ['u60ca
oOpa3oBaHusl 3apojbllla HOBOM a3bl, KpPUTUYECKUI paauyc 3aponplma. JIBe craguu
oOpa3oBanusi HOBOM (haszpl. CBs3b KMHETHKH 00pa3oBaHHs HOBOM (pa3bl C IEpPeCHIIIEHUEM.
VYnopaBieHue JUCHEPCHOCTBIO TPU TOMOTEHHOM KoHJeHcanuu. [Ipumepbl moidydeHwus
JMCIIEPCHBIX CUCTEM MeTo1aMU (PU3UYECKON U XUMUYECKOM KOHACHCAIIUU.

Paznen 3. AncopOumoHHbIe pABHOBECHS

Knaccudukanus mexaHu3zMoB ajacopOumm (pusnyeckas aacopOmus, Xemocopouus u
noHoobMeHHas aacopbuus). [Ipupona angcopOuroHHBIX cuil. OCOOEHHOCTH COCTABIISIFOIIUX CHUJT
Ban-nep-Baanbca (OpHEeHTAlMOHHBIX, WHAYKIMOHHBIX W JUCIEPCHOHHBIX) MpPHU aJCOPOIUH.
YpaBHeHHE AJ15 MOTSHIIMAIBHOM HEPTUU B3aUMOJICHCTBUS aToMa (MOJIEKYIbI) C TOBEPXHOCTHIO
Tena.

AncopOuus ra3oB M HapoB Ha OJHOPOIHON MOBEpXHOCTU. 3akoH ['eHpu. YpaBHeHHE
M30TepMbl MOHOMOJIEKYIISIpHOI afcopbumu Jlenrmiopa u ero a”anu3. OnpezaereHne KOHCTaHT
3TOrO ypaBHeHMs (MHelHHas ¢popma ypaBHeHUs Jlenrmiopa). YpaBHenue @peitnanuxa. Teopus
MOJIUMOJIEKYNApHON ancopOuun bpynayspa, Ommera, Tennepa (BOT), ypaBHeHue u30TEpMbl
ancopbuuu, ero aHanu3. JluneiiHas ¢opma ypaBHeHuss BOT M pacuer ero KOHCTaHT.
Omnpenenenne yaenbHOU noBepxHoctu Metoiom bOT.

AzcopO1us ra30B ¥ NapoB Ha MOPUCTBIX MaTepuanax. KonnyecTBeHHbIE XapaKTEPUCTHKU
NOpPUCTBIX MarepuanoB. IlopucTbie Tena KOPIYCKYJISpHOM, KPUCTAUNIMYECKONM U TryOuaroit
CTPYKTYpBI, MeTOJbl MX nosydeHus. Knaccudukanus nop no JyOMHHHY U ee B3aUMOCBS3b C
TEOPHUSIMHU aJCOPOLIUH.
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Teopus KanWUIIPHOW KOHACHCAUMHM. KanWUsIpHO-KOHIEHCAMOHHBIA T'MCTEPE3UC.
Pacuer wunTerpanpHoii W auddepeHIHaTbHON KPHUBBIX pachpeneneHuss oObema IMop IO
pa3zMepam.

OcobeHHOCTH ancopOLMM Ha MHKPOMOPUCTBIX Marepuanax. [loTeHuuanbHas Teopus
[Momstan.  AnCOpOIMOHHBIM ~ TOTEHIMAN.  XapaKTepUCTUYEeCKass  KpuBas  aJcopOLUu.
TemmneparypHas MHBapUAaHTHOCTh M a)(UHHOCTH XapaKTEPUCTUYECKUX KPUBBIX. O00O0mIEHHOE
ypaBHeHHE Teopuu JlyOMHMHA OOBEMHOIO 3alOJHEHHS MUKPOIIOP, YaCTHBIE CIIydaud ATOrO
ypaBHeHus (ypaBHeHue JlyOmHmHa-PamymkeBuya). AncopOums ra3oB M MapoB B XUMHUYECKOU
TEXHOJIOTUHU.

AncopOIusi MOBEPXHOCTHO-aKTUBHBIX BellecTB. BrusHue crpoenus moiekyn [IAB Ha
[IOBEPXHOCTHYIO aKTUBHOCTh, IHpaBuwio [lrokno-Tpaybe. 3aBUCMMOCTh TOBEPXHOCTHOIO
HaTSOKEHHMsl OT COCTaBa pacTBopa IMpH coOnroieHHu 3akoHa ['eHpu u ypaBHeHus JleHrmiopa.
VYpaBuenune IlIumkoBckoro. YpaBHEHHS  COCTOSHUSL — Ta3000pa3HBIX  MOBEPXHOCTHBIX
(ancopOIMOHHBIX) MJIEHOK. THUIBI MOBEPXHOCTHBIX IJIEHOK U OMpPENEICHUE UX XapaKTEPHUCTHUK.
Bechl Jlenrmiopa. ®akTopbl, ONpPEEsONINe arperaTHOE COCTOSTHUE aJCOPOLMOHHBIX IMJICHOK.
Omnpenenenne cTpoeHus ajcopOIUOHHOTO CI0sl ¥ pa3mepoB Moiekyn [TAB.

Pa3nen 4. diuexkTpuyeckue siBJIeHUs] HA TOBEPXHOCTH

JBoiHoit snextpudeckuid cion ([IC), mexanu3mbl o6pazoBanus [IDC. CooTHoOmEHHs
MEXIY IEKTPUUYECKUM MOTEHINAIOM U TIOBEPXHOCTHBIM HaTsKeHueM (ypaBHeHus JlummMana).
DIIEKTPOKAMWLISIPHBIE KPUBBIE U oTipeeneHue napamerpos JIIC 1o 3TUM KpUBBIM.

O6mme npeacrasieHus: o Teopusax crpoerus JI9C. Teopus ['yn — Uenmena. YpaBHeHHE
[Tyaccona-bonbumMana ais quddysnoit yactu JI9C u ero pemenue. Tonmuna nuddysHoro cnos
Y BIMSHUE HA Hee pa3iaudHbIX (akTopoB. J[BoitHOW anmekTpuueckuii cioit mo teopuu lLlltepHa,
niepesapsiaka nmopepxHoctu. [Ipumepsr o6pazoanus JIIC. Mumenisl 1 UX CTpOSHHUE.

UYetbipe BUIA AIEKTPOKMHETUYECKUX SBICHUH. DJIEKTPOKMHETUYECKH NOTEHUUAT U
BIUSIHUE Ha HEro pa3lMyHbIX (akTopoB. YpaBHeHHE [ enbmronbua-CMOIYyXOBCKOTO s
CKOPOCTH TIEpeHOCca MPH JIEKTpoocMoce U dekTpodopese. DPIEKThl, HE YIUTHIBAEMbIC dTUM
ypaBHeHHEM  (TIOBEpXHOCTHAasi  MPOBOJUMOCTb,  AJIEKTPOPOpPETHUECKOE  TOPMOXKEHHE,
penakcaunoHHbI 3¢ dekT). [IpakTueckoe ucnoab30BaHNE JIEKTPOKUHETUYECKUX SBJICHUH.
Pa3znen 5. Kunernyeckue cBoiicTBa IMCNEPCHBIX CHCTEM

OCHOBBI CEIMMEHTAIIMOHHOIO aHainu3a. CBA3b CKOPOCTH OCAXACHHUS YacTULl C HX
pasmepoM.  YcioBus  coOmtogenus  3akoHa  Crokca.  CelMMEHTAallMOHHBIA  aHAU3
nonuaucnepcHbix cucteM. KpuBas cenumeHntanuu. KpuBble pacnpeneneHuss 4acTull 10
paauycaMm. DKCIIEpUMEHTAIbHBIE METO/Ibl B CEAMMEHTAIIMOHHOM aHAJIU3E.

MouiekynapHO-KUHETHYECKass TMpupoga OpOyHOBCKOrO JBHKeHHsS. CBsi3b MEXKIY
CPEIHEKBAPAaTUYHBIM CIBUTOM YacTUIl U kKoddduuuenrom auddy3un (3akoH DWHIITEIHHA-
CMOyX0oBCKOr0). OKCIEpUMEHTallbHas MpoBepKa 3akoHa OiHIITelHa-CMOIYyXOBCKOIO.
CrnenctBus U3 T€0pUU OPOYHOBCKOTO JABMKEHUS.

CenumentannoHHO-TUG G y3HOHHOE paBHOBecHE, TUIICOMETPUYECKUN 3aKOH.
CenMMEHTalIMOHHAS] YCTOMYUBOCTD IUCIEPCHBIX CUCTEM.

Pa3nen 6. ArperaTuBHasi yCTOMYHBOCTb U KOATYJISIUS JUCHEPCHBIX CHCTEM

OOme BONPOCHl  YCTOMYMBOCTM  JUCHEPCHbIX cucTeM. CeluMEHTalMOHHAs |
arperaTMBHasi yCTOWYMBOCTH cucteM. JInoguiabHble 1 110(OOHBIE CHCTEMBI: CAMOTIPOU3BOJIBHOE
oOpa3oBaHUE OJHUX M HEOOXOIUMOCTh cTaOmnu3auuu Jpyrux. Kpurepuit nuoduiabHOCTH
cucreM 1o Pebunaepy-1llykuny.

JInopunbHele nucnepcHble cucTteMbl. Knaccupukanus u oOmas XapaKTepUCTHKA
MIOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOIMHAMUKA M MEXaHM3M MHIIEUI000pa30BaHMUSL.
Crpoenne munenn ITAB. Comrobunuzanus. OcHOBHBIE (DaKTOPBI, BIHMSIOIIME HA KPUTUYECKYIO
KoHIleHTpanuio wmutnemnooopazoBanus (KKM). Meroast omnpenenennss KKM. Ilpumenenue
ITAB.

JInopoOHble aucnepcHble cucTeMbl. DaKTOphl YCTOMYMBOCTH JIMOPOOHBIX CHCTEM.
beicTpas n meanenHas koarymauus. Kunernka koarymsuuu no CmonyxoBckoMy. Onpenenenne
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CKOPOCTH M BPEMEHHU MOJOBUHHOM KOAryJsiuu. 3aBUCUMOCTb YMCJIa YacTHI] Pa3HOTO MOpsaAKa
OT BPEMEHH.

OcHoBable monoxkenust Teopun Jlepsruna, Jlanmgay, Depses, Osepbeka (JJJIDO).
PacknunuBaromee JaBiI€HHE MW €r0  COCTaBISIOIIME. ODHEPrus  DIEKTPOCTATUYECKOTO
OTTANKWBAHUS TPHU B3aMMOJCHCTBUM CIAa003apsHKCHHBIX MMOBepxHOCTed. CHIBI M dHEprus
nputspkeHus.  OOIiee ypaBHEHWE JUIS OSHEPTHHM B3aUMOJICHCTBUS JTUCIICPCHBIX YACTHIL.
[ToTeHManbHBIC KPUBBIE B3aMMOJCUCTBHS YACTHII B MOHOCTAOMIM3UPOBAHHBIX IHCIICPCHBIX
cuctemax. l[loTeHnumanpHBIM Oapbep M €ro 3aBUCUMOCTH OT TOJIIUHBI JU((PY3HOTO CIOS.
Koarynsauust B mepBoM u BTOpoM MHUHUMYyMax. HelTpanuszanuoHHas ¥ KOHIIEHTPALIMOHHAs
koarymsinusi. Ilopor Owictpoit koarynsiuuu. [IpaBunmo yneue-I'apau. 3akon [lepsruna.
CraOunm3anus AUCTIEPCHBIX CUCTEM BBICOKOMOJEKYIsIpHBIMU coenuHeHusimu (BMC) u [1AB.
MeToapl OYMCTKH TIPOMBIIIUICHHBIX U OBITOBBIX CTOKOB, OCHOBAaHHbIE Ha HM3MEHECHUH
arperaTUBHOM M CEIMMEHTAIIMOHHON YCTOWYUBOCTH JUCIEPCHBIX CUCTEM.

Paznen 7. CTtpykrypoodpa3oBanue U CTPYKTYPHO-MeXaHUYeCKHEe CBOWCTBA JUCHEPCHBIX
cUcTeM

Tumnbl  CTpyKTyp, O0Opa3ylIIMXCSs B arperaTMBHO-YCTOWYMBBIX M arperaTMBHO-
HEYCTOMYMBBIX JUCIEPCHBIX CHUCTeMaxX. JKHUIKOKPUCTAIIMYECKOE COCTOSIHHME arperaTuBHO-
YCTOMYMBBIX JUCTIEPCHBIX CHUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaruBHO-HEYCTOMYMBBIX (JIMOPOOHBIX)
JMCIIEPCHBIX cHCTEMax. B3amMOCBI3b MEXy BHIOM MOTEHIHAIBHON KPUBOW B3aMMOICUCTBUS
yactull (no teopuun JJIDO) u TnoM BO3HHUKAIOMIMX CTPYKTYp. KoarynsunoHHO-TUKCOTPOITHbIE
¥ KOHJICHCAIIMOHHO-KPUCTAJUTM3AIMOHHBIE CTPYKTYpHI. [lepexon oJHMX CTPYKTyp B Jpyrue.
Teopuss cTpykTypooOpazoBanus ((PU3NKO-XUMHUYECKass MEXaHWKa) KaK OCHOBa IMOJYYCHHS
HOBBIX MAaTE€pUaJIOB.

Peonornuecknii Meron wucciaenoBaHUS OUCIEPCHBIX cucTteM. OCHOBHBIE MOHATHUSA M
WJlealibHbIE 3aKOHBI PEOJIOTUU. MoJenupoBaHUE PEOJIOTHYECKUX CBOMCTB Tel. Mogenb
Makcsenna, moaens KenpBuna-®oiirra, Moaeias bunrama.

Knaccudukanuss AuCIEpCHBIX CHUCTEM MO CTPYKTYPHO-MEXaHMUYECKHM CBOMCTBaM.
HproTOHOBCKME H HEHBIOTOHOBCKHE JKHUIAKOCTU. [lceBmomnacTuyeckue W JIuiIaTaHTHBIE
KUJKOCTU U TBepAOooOpa3Hbie Tena. BA3KOCTh KUAKHX arperaTUBHO YCTOWYHMBBIX JUCIIEPCHBIX
cucteM. YpaBHeHus OuHimreiHa, I[lltayaunrepa, Mapka-Kyna-XayBunka. Peosioruueckue
CBOMCTBA CTPYKTYPUPOBAHHBIX JKUJKOOOPA3HBIX U TBEPAOOOPA3HBIX CHCTEM.

8. 3akurouenne
[loBepXHOCTHBIE SIBIEHUS U AMCIEPCHBIE CHCTEMbl B XMMHUYECKOW TexHoJsoruu. Kosutomanas
XUMUS U OXpaHa OKPYXKaroLEen Cpe/ibl.

4. O0beM y4yeOHOM IMCHMIINHBI

7 cemecTp
Bu yacouoit padotsr B 3aueTHBIX B akanewm.
eIMHUIaxX qacax

OO0masi Tpy10eMKOCTb IV CHUTIIHHbI 5,0 180
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS 1,78 64
Jlexumm (JIek) 0,89 32
[Tpaktueckue 3anstus (113) - -

JlaGopatopusie padotsl (JIP) 0,89 32
CamocrositesbHast padora 2,22 80
KoHTakTHas camocTosiTeNibHast paboTa -

ITonroroBka k 1a00paTOpHBIM paboTam 2,22 40
CaMOCTOATENBHOE N3YUEHHUE PA3JIEN0B TUCIUIUINHEI 40
JIK3aMeH 1,0 36
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KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTaIH 10 0,4
IToaroToBka K 3K3aMeHy ' 35,6
Bunx uToroBoro KOHTpOJIS: DK3aMEH
7 cemecTp
Bun yaebHOM paboThI B 3aueTHBIX B actp.
eIMHUIAX qacax

O01mas Tpy10eMKOCTb M CHHIIJIMHBI 50 135
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS 1,78 48
Jlexruu (JIek) 0,89 24
[IpaxTnueckue 3anstus (113) - -
Jlaboparopubie paboTsl (JIP) 0,89 24
CamocrosiTesibHAas padoTa 2,22 60
KonTakTHas camocTosiTennpHas pabora -
[ToaroroBka K 1abopaTOpHBIM paboTam 2,22 30
CaMoCTOsATENFHOE U3YUEHUE PA3ICIOB JUCITUTIIMHBI 30
IK3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIIHS 10 0,3
IloaroTroBka K sK3aMeHy ’ 26,7
By uToroBoro KOHTpOJIS: JK3aMEH

AHHOTaNUA padoyeil MPOrpaMMbl U CHUILIMHbBI
CAHAJIHNTHYECKAS XUMMD»

1.Ileab AMCHUIIMHBI - TPHOOPETECHUE 00YJAIONTUMHUCS 3HAHUHM 110 OCHOBHBIM TPYIIIIaM

METO/I0B XMMHUYECKOTO aHajiu3a, Haubojiee IIUPOKO MPUMEHSEMBIX B MPOMBILIUICHHOCTH U

HCCIIeIOBATeNIbCKOM padoTe, a TakKe KOMIETEHLUH, HEOOXOIUMBIX XUMHUKaM-TEXHOJIOTaM BCeX

CHEIHMabHOCTEN I pelIeHUs] KOHKPETHBIX 3a/1a4 XMMHYECKOTr0 aHAJIN3a.

2. B pesyabraTre wuU3yYeHHMSs JMCHUIUVIMHBI O00Oy4Yaloumuiicss 1O mporpamMmme

CHeNHNAIUTETA JOJIKEeH:

Obnadams CIenyONUMA KOMIICTCHITUSAMHU:

— CIIOCOOHOCTBIO HCIIOJI30BATh MAaTeMAaTUYECKUE W €CTeCTBEHHOHAYUHblEe 3HAHMS IS
peleHus 3a1a4 cBoeii mpodeccnonanbHoi aesreapaoctu (OIMTK-1);

— CcIOCOOHOCThIO MPO(GECCHOHATBHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJOTHYECKOE U
aHaJIMTUYecKoe 00OpyIOBaHUE, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCIEAOBAHUS U
aHaJIM3y MOJIyYeHHBIX TIPU ero mpoBeaeHuu pe3yinbratoB (OITK-2).

3namo:

— OCHOBHBIE TMOHSTHS, TEPMHUHBI, METOJBI U TPUEMbl KaYECTBEHHOTO M KOJHMYECTBEHHOTO
XMUMHYECKOTO aHAJIN3a;

— TEOpeTHUYECKHe OCHOBBI (PM3NKO-XUMUYECKUX METOI0B aHAIIN3a;

— TPUHLHUIBI PaOOTHl OCHOBHBIX MPUOOPOB, UCIIOIB3YEMBIX TSI TPOBEICHUS KAUeCTBEHHOTO U
KOJIMYECTBEHHOTO aHAJN3a;

Ymemy:

— TPUMEHSTh MPUOOPETEHHBIE MPAKTUYECKIE HABBIKU B MPO(ECCHOHANBHOM 1eATeIbHOCTH IS
pelIeHns KOHKPETHBIX 3a/1a4;

— TPOBOAMTH 0OOCHOBAHHBIN BEIOOP METOJA aHAN3a C YUETOM LieJieil 1 ocoOeHHOCTel JaHHOH
MPAKTUYECKON 3a/1a4H;

— TPOBOJMTH PacueThl HA OCHOBE MPOBEACHHBIX UCCIIEIOBAHUIA;

— TPOBOAUTH METPOJIOTUUYECKYIO OIEHKY pPE3yJIbTaTOB KOJIMYECTBEHHOTO XHMHYECKOTO
aHanm3a.
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Braoemy:

— OCHOBAMHU METPOJIOTMUECKON OLEHKH pPE3YIbTaTOB KOJIMUYECTBEHHOIO XUMHYECKOIO
aHaJn3a;

— IpUEMaMM UHTEpPIIpETAlMU PE3YIbTAaTOB aHAIN3a HA OCHOBE KBAJIUMETPUUYECKHUX OLICHOK;

— METOJOJIOTHEH XMMHMYECKUX U  (PU3MKO-XMMUYECKMX METOJOB  aHajiu3a, IIMPOKO
HCIIOJIb3YEMBIX B COBPEMEHHON aHAJTUTUYECKOMN MPAKTHUKE;

— OCHOBAMHU CHUCTEMBI BBIOOpAa METOJIOB KAauECTBEHHOTO M KOJIMYECTBEHHOI'O XHUMHUYECKOIO
aHaJIM3a JUIsl pelIeHHs] KOHKPETHBIX 3aad.

3. Kpatkoe coaep:kaHue AU CHUIIAHBI
Paznen 1. UnenTndukanus HOHOB 3JIeMEHTOB B PacTBOpax

1.1 BBenenue B COBpEMEHHYIO aHAIUTUYECKYIO XMMHUIO.

AnHanuTuyeckass XMMHUS KaK OCHOBAa METOJIOB M3Y4YEHHsS] UM KOHTPOJS XHMHUYECKOTO COCTaBa
BEILIECTB B MAaTe€pHaJIbHOM IPOU3BOJICTBE, HAYYHBIX MCCIEJIOBAHUAX, B KOHTPOJE OOBEKTOB
OKpyxaromiei cpenpl. Buapl aHanusza. DIeMEHTHBIM, MOJEKYISIPHBIM, (a30oBbI U HM30TOMHBIN
aHayn3. KosnuecTBeHHbIN U KaU€CTBEHHBIN aHAIN3 OPraHMYeCKUX U HEOPTaHUYECKUX BEILECTB.
XuMuyeckue, QU3NKO-XUMUYECKHE METOJbl aHalli3a, WX B3aUMOCBS3b, COOTHOIIEHHE U
MpUMEHEHHE. AHAIUTUYECKUN CHTHaJl Kak HOCHUTEIb KAaueCTBEHHOM M KOJMYECTBEHHOU
nHpopmanuu 06 06bekTe aHanusa. [loctaHOBKa aHATUTHYECKOM 3aa4u. AJITOPUTM MPOBENECHUS
aHaym3a: oTOOp cpelnHell mpoObl, MOArOTOBKA MPOOBI K aHAIU3y, U3MEPEHUE aHATUTUYECKOTO
CUTHAaJIa U €ro METPOJIOrMYecKasl OlIeHKa, pacyeT pe3ysbTaTOB aHalIM3a U UX MHTEpIpeTalus.
[Ipumeps! perieHus 3ajad4 aHATUTHYECKOTO KOHTPOJIA B XMMHYECKOW TEXHOJIOTHUH, B aHAlU3e
00BEKTOB OKpYXarolen cpeabl U ap. [IoHsATHS 0 COBpeMEHHBIX METOJjaxX IEMEHTHOTO aHaIu3a:
aTOMHO-DMMCCHUOHHBIN aHallu3, aTOMHO-a0COPOIMOHHBIN aHaIu3, PEHTIeHO(ITYOpEeCHEeHTHBIN
aHaJIM3.

1.2 Cnemuduka 3a1a4 aHATUTUYECKOW XHUMUH.

OcHOBHBIE TEepMUHBI aHanMUTHYecKor xumuu. OOHapyxkenuwe. OnpeneneHue. AHaU3.
AHanmuTHUYECKHE XMMUYECKHE pEeaKkIMM KaK OCHOBAa XMMHMUYECKOro aHanmus3a. KaduecTBeHHblE U
KOJIMYECTBEHHbIC AHAIMTHUECKUE XUMHUYECKUE peakuuu. TpeOoBaHUs, NPEIbIBIAEMbIE K HHUM.
Crnennduka aHATUTUYECKHX PEaKIU, MCIOJb3yeMbIX B aHaiu3e. AHaauTHdeckas ¢opma H
aHAJMTUYECKHE  IpU3HAKK. AHAQJIUTHYECKUE peakuuM U  aHAIUTHUYeCKHEe  3(PQEKTHI.
XapakTepUCTUKU  AHAIUTHYECKUX  PEAKLMM: YyBCTBUTEIBHOCTb,  HM30UPATEIBHOCTD
(cenextuBHOCTB). ['pynmnoBble, oOimiue, yacTHbIE, XapaKTepHble U CHELU(UYECKUE pPEaKLUH.
ITytu noBblieHNst U30MPATEILHOCTH U YyBCTBUTEIBHOCTH aHATUTUYECKUX PEAKLIU.

1.3 Xumuueckue paBHOBECHSI B TOMOTE€HHBIX U IT'€TEPOT€HHBIX CUCTEMAX, IPUMEHSIEMbIX
B QHAJIMTUYECKON XUMUHU.

OCHOBHBIE THUIBI PEAKUUH, NPUMEHSIEMBIX B AHAJIUTHUECKOM XUMHMM (OCaXaAEHUS,
KHUCJIIOTHOOCHOBHBIE, KOMILUIEKCOOOPa30BaHuUs, OKUCIEHUA-BOCCTaHOBJIEHUS). COCTOSIHUE HOHOB
3JIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHs  AQHAJIMTUYECKUX  pEaKLuil:
TEPMOJAMHAMHUYECKUE, KOHLEHTPAL[MOHHbIE, YCIOBHBIE. DaKTOPbI, BIMAIOLIME HA XUMHUYECKOE
paBHOBecue  (KOMIUIEKCOOOpazoBaHHe, 0Opa30BaHME  MaJlOPACTBOPUMBIX  COEIUHEHMUH,
U3MEHEHHE CTENEHH OKHUCIIEHUS OIPEeAEIsieMOro MOHA, BIIMSHUE HPUPOJIbI PACTBOPUTEIS,
MOHHOM CHJIBI, TEMIIEPATyphl, COCTaBa pacTBOPA).

PaBHOBeCHsS B aHaJUTHYECKM BaXHBIX MPOTOJIMTHUYECKUX cUcTeMaX. KOHCTaHTBHI
KHUCJIIOTHOCTH U OCHOBHOCTHU. YPaBHEHUsI MaTepuanbHoro 6ananca. Beruucnenue pH pactBopos
KHUCJIOT M OCHOBAaHUM pa3aMyHON CHUIIBI, cMecel KUCIOT U OocHOBaHWH. BydepHbie pacTBoOpHl,
UCTOJb3yeMble B XMMHMUYECKOM aHajM3e: UX COCTaB, cBoiicTBa (OydepHas eMKOCTh, 001acTh
OydepupoBanus), pacuer pH, npuMeHeHne B aHATUTHUECKOW XUMUH.

AHanmUTHYECKHE  PEaKUMH  KOMIUIEKCOOOpa3oBaHMS,  OCAXKICHUS,  OKHCICHMA-
BoccTraHoBNeHHs. OOImue, CTyneH4YaTble ¥ yCIOBHBIE KOHCTaHThl YCTOWYMBOCTH KOMITJIEKCHBIX
coequHeHuil. Mcnonp3oBaHMe peakUUi KOMILJIEKCOOOpa30BaHUS B aHATUTUYECKOH XHUMUHU
(oOHapyXeHHe M KOJMYECTBEHHOE OIpejeieHre, MacKupoBaHHe). Vcmosibp3oBaHHE peakIuii
OCAKICHUS B AHAIMTUYECKUMX UenaX. KoHcTaHTa paBHOBECHS peakUUi OCaXICHUs-
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pacTtBopeHust; (paKTOphl, BIUSIONINE HA pACTBOPUMOCTh OCA/IKOB. PacdeT ycioBHii OCaXICHUS U
pacTBopeHusi 0caakoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbIE paBHOBecHA. CTaHIApTHBIM U
peaJIbHbII OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE TIOTEHIIUAIIBL.

Xumuueckue u (pu3nko-xumMuueckue crnocoOsl onpeaenenus pH pactBopos. PaBHoBecus
AHATTMTHYECKUX PEAKIMH KOMILIEKCOOOpa3oBaHMs U ynpaBieHHe UMH. DakTOpHl, BIUSIONINE HA
HaIpaBJIEHUE OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuii. KoHcTaHTta paBHOBecuss U €€
XUMUKO-aHaJUTHYECKOE 3HaueHue. PacueT ko3phUIIMEHTOB MOOOYHBIX PEAKIIUM.

1.4. KayecTBEHHbIE W KOJMYECTBCHHBIC AHATUTUYECKUE PEAKIUU C OPTaHUYECKUMU
AQHAJIMTUYECKUMH pPEareHTaMM B aHAJIN3€ HEOPraHMYECKUX BEIIECTB.

Oprannueckue ananutnyeckue peareHTsl (OP). Knaccudukanus OP no tuny peaxmmii ¢
Heoprannueckumu uoHamu. KowmrmekcooOpasyromue OP u  cTpoeHHME UX  MOJICKYI:
(YHKIMOHATBHO-aHAJIUTUYECKAss M AHATUTHKO-aKTHBHas  rpynmnbl.  OcoOeHHOCTH U
npeuMyiecTBa ucnoias3zoBanus OP, obmactu npumenenus. JloMOTHUTENBHO: TEOPHUS JIEHCTBUS
komruiekcooOpazyromux OP, yuer wonHoro coctostusi OP u Meramna. ['unoresa anamoruii u
MpaKkTUYeCKHe BBIBOABI M3 Hee. [Ipupoma xumuyeckod cBsizu B komiuiekcax OP ¢ nonamu
METaJJIOB U €€ IMpOsBIEHHE B IBETHOCTU KoMIuiekcoB. Peakimun OP ¢ xpomodopHbIMU
aneMeHTaMu. VIHTEHCHBHOCTh OKpAacKd aHaJIUTHYECKHUX (HOPM M MHTEHCHUBHOCTH TOTJIOMICHUS.
Hcnonb3oBanue peakiuii OpraHn4ecKiX peareHToB B (POTOMETPUYECKOM aHAIIN3E.

Paznea 2. KosiuuecTBeHHBIN XUMHYECKHH aHAJIN3

2.1. TIpuHIUIIBL ¥ 331291 KOJIMYECTBEHHOTO aHAJIH3a.

Knaccudukanuss MeTo0B KOJMYECTBEHHOTO aHaiu3a. TpeOoBaHUS, MpebsBiIsIeMble K
XMUMHUYECKUM PEaKIUsIM B KOJMUYECTBEHHOM aHaiu3e. DTambl KOJWYECTBEHHOI'O OINpeAeNCHUs.
XapakTepucTUKka pe3ylbTaTOB KOJMWYECTBEHHOTO XUMHUYEecKoro aHaiusza. OmnpeneneHue
CoJlep’KaHHs BeUIeCTBA B pacTBope, pacyeTHole ¢opmyabl. CrnocoObl mpeacTaBIeHUs
pe3ynbTaToB aHanu3a. TecThl Ha BBISIBJICHHE CHUCTEMaTHYECKHX MOTPEIIHOCTEeH B pe3yibTaTax
KOJIMYECTBEHHOTO XUMHUYECKOTO aHanu3a. [Ipo6ooTdop 1 mpoOomoAroToBKa.

2.2. Tutpumerpruueckuii anam3. TUIBI peaklnii, UICIIOJIb3YEMbBIX B THTPUMETPHUU.
TpeGoBanusi, MpeabsABISIEMbIE K HUM.

[Ipunuun tutpuMeTrpuu. TuTpoBaHwe | ero dtambl. [paduyeckoe H300paKeHUE
mpolecca TUTPOBAHUS — KPUBbIE TUTPOBaHUs, UX BUAbl. CKauoOK Ha KPUBOM TUTPOBAHHUSA, TOUKA
skBuBajeHTHOCTH (T.3.) m koneunas touka TutpoBanus (K.T.T.). [lepBuuHble U BTOpHUYHBIC
cTannaptel. [IpuemMbl TUTPUMETPUYECKOTO aHajliu3a: NpsMoe U 00paTHOE TUTPOBAHUE,
KOCBEHHbIE MeTOJbl. THIBI peakiuii, HCHOJb3YeMbIX B THUTPUMETPUYECKOM aHAJIM3E;
TpeOOBaHUs, IPEIbIBISIEMbIE K HUM.

JIoToTHUTENBHO: HMHCTpYMEHTallbHble MeToabl uHaukamuu T3. IloteHumomerpuyeckoe
tutpoBanue. Merox ['pana. JIpyrue crocoObl ycTaHOBJICHHS] KOHEYHONW TOUKHU TUTPOBAHUSI.

2.3. Peakiuu HelTpanu3ay B KOJMYECTBEHHOM XHMHYECKOM aHAJIM3E.

MeTopl  KUCIOTHO-OCHOBHOTO — TUTpoBaHHs. CyIIHOCTh MeETOJla KHCIOTHO-OCHOBHOTO
TUTpOoBaHUs. KpuBbIe KHCIOTHO-OCHOBHOTO TUTPOBaHUA. PacueT M mocTpoeHne TeOpeTUYeCKIX
KPUBBIX TUTPOBAHUS CHUJIBHBIX U CIAOBIX OJIHOOCHOBHBIX MPOTOJUTOB. DaKTOPHI, BIUIIONINE HA
BEJIMYMHY CKayKa Ha KpPUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHUS. CrnocoObl YCTaHOBJIECHUS
KOHEUHOM TOYKH TUTpOBaHUs. KHCIOTHO-OCHOBHBIE MHJIMKATOPBI, MHTEPBAJ MEPEX0/1a OKPaCKU
WHAMKaTopa, noka3atenb TutpoBaHus (pT). [IpaBuno BeIOOpa MHAMKATOpa UIE KOHKPETHOTO
cnydas  tutpoBaHus.  [IpakTHueckoe  NpPUMEHEHHE  peakUuid  KHCIOTHO-OCHOBHOI'O
B3auMojeiicTBua. [loTeHUHOMETpUYEeCKOE THUTPOBAHME HAa OCHOBE pEaKIUid KHUCIOTHO-
OCHOBHOT'O B3auMOJIeHCTBHS. MIHAMKATOPHBIE MOTPEIIHOCTH U UX OLICHKA.

2.4. AHaNMUTUYECKUE PEAKIIUU KOMILJIEKCOOOpa30BaHUs M OCAKICHHS B KOJIMYECTBEHHOM
XUMHUYECKOM aHaJIU3e.

Hcnonb3oBanne KOMIUIEKCOOOpa30BaHUS B XMMHUYECKOM aHanu3e. Heopranuyeckue u
opraHuyeckue Juranjbl. KoMIiekcoHsl U UX CBOMCTBA. Y CIOBHBIE KOHCTAHTBI YCTOMYMBOCTH
KOMIIJIEKCOHATOB U HMX MpaKTHYecKoe Hucrnoib3oBaHue. OOOCHOBaHHE BHIOOpAa OMTHMAIBHBIX
YCIIOBHM  KOMILJIEKCOHOMETPUUECKOTO TUTpoBaHHs. KpuBble KOMIUIIEKCOHOMETPUUYECKOTO
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TUTpoBaHUA. DaKTOPHI, BIMIIOIIME HA BEIMYMHY CKadKka Ha KPUBBIX TUTpoBaHHs. CrocoObI
ycranoBnenus T.9. u K. T.T. MeramnoxpoMHble UHANKATOPHI, MPUHIUI UX ACHCTBHU. BbriOop
MHJMKATOpa s KOHKPETHOIO Ciydas TUTPOBaHUSA. AHaJIUTHYECKHE BO3MOXHOCTU METOAA
KOMIUIEKCOHOMETPUYECKOTIO TUTPOBaHus. [[puMeHeHne KOMIUIEKCOHOB B aHAIIMTUYECKOW XUMUU

B KauecTBe MAaCKHUPYIOLIUX areHTOB. [Ipumenenue XUMUYECKUX peakuuit
KOMIUIEKCOOOpa3oBaHus B (HOTOMETPHUECKOM aHaJHM3€, B METOJEe KOHAYKTOMETPUYECKOTO
TUTpoBaHus.  Peaknum  ocaxnaeHuss B KOJIMYECTBEHHOM  XHMHYECKOM  aHaju3e.

I'paBumerpuueckuit ananus. TeopeTmueckoe 00OCHOBaHWME BBHIOOPA ONTHUMAJIBHBIX YCIOBUU
OCXKJICHUS] KPUCTAJUTMYECKUX W aMOp(dHBIX ocaakoB. [IpuMeHEHHE XHUMHUYECKUX pEeaKIUi
OCXJCHMUSI B METOJE MOTECHIMOMETPUUECKOTO THUTPOBAHHUS, B METOJEC TYpOUIUMETPHUH.
OcobeHHOCTH peaknuii KOMILICKCOOOpa3oBaHUs (XeIaTooOpa3oBaHUs) HOHOB METaNIOB C
OTA. OcagutenbHOE TUTPOBAHUE.

2.5. AnHanuTHYeCKHE peaKIUH OKHCICHUSI-BOCCTAHOBJICHHS B  KOJWYECTBEHHOM
XUMHUYECKOM aHaJH3e.

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHASL PEAKIUSl M OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIN
noreHiuaig. KOHCTaHTBI paBHOBECHUsS] OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil. Bwidop
TUTPAHTa U ONTUMAJIBHBIX YCIOBHM TUTpOBaHMs. KpuBbIe OKHCIUTEIHHO-BOCCTAHOBUTEIHLHOTO
TuTpoBaHus. PakTOPHI, BIMUAIONIME HA BEJIMUMHY CKadyka Ha KPUBOUW TUTpoBaHus. VHaukarms
KOHEYHOM TOYKH THUTPOBAHUS XHUMHUYSCKAMH ¥  (DU3UKO-XHMHYCCKHUMH  METOAMH.
[Tepmanranaromerpusi. XapakTepucTuKa METOJA. YcnoBus MPOBEJECHUS
TepMaHTaHATOMETPUUECKHIX OTIpeIeTICHUH. Bemectna, ompeneseMble
MepMaHTaHATOMETPUUECKUM MeToIoM. JloCTOMHCTBAa M HemocTaTku Meroda. Momomerpus.
XapakTepucTUKa METOJIa, YCIOBHUS MPOBEACHHUS HOJOMETPUUYECKOTO OIPEICTCHUs BEIIECTB.
JlocrouHcTBa M HEAOCTaTKU MeroAa. [IpuMeHeHue peakiuil OKHCIEHHS-BOCCTAHOBIICHUS B
METO/1€ TOTEHLIHOMETPUUECKOTO TUTPOBAHUSI.

2.6. MoHooOMeHHas xpoMaTorpadgusi B KOJTUISCTBEHHOM XUMHUYECKOM aHAJIH3E.

TpeGoBanusi, mHpeabsBIsieMble K peakusM HOHHOro oOmeHa. l3orepma HMOHHOTO
obmeHa. Be1iOop onTHManbHBIX YCIOBHHA MOHOOOMEHHOTO pa3jefieHus BemiecTB. [IpumeHeHue
MOHOOOMEHHOH XpomaTtorpaduu B aHAIUTUYECKON XMMHMHM OPraHUYECKUX W HEOPraHU4YEeCKHX
COEJIMHEHUI: pa3/ielieHne, OUUCTKA, KOHIICHTPUPOBAHUE U T.1.

Pa3znen 3. BBenenue B pu3HKO-XxuMHYeCKHe (MHCTPYMEHTAJbHbIE) METO/IbI AHAJIU3A

3.1. ®DXMA — cocTaBHas 4acTh COBPEMEHHON aHATUTHYECKOW XUMUHU.

Knaccudukanus QpU3MKo-XUMUYECKUX METOJOB aHaln3a. AHAJIUTHUYECKUN CHUTHANI Kak
uHpopmaTtuBHas (PYHKIMS COCTaBa BEIIECTBA W €ro KoJuyecTBa. [Ipumepbl aHATUTHYECKHX
CUTHAJIOB U UX u3MepeHuii B ODXMA.

3.2. MeTponoru4eckre 0CHOBBI aHATUTHYECKUX METOJIOB.

OcCHOBHBIE AHATUTHUKO-METPOJIOTUYECKHE XapaKTEPUCTUKHM METOJIOB U PE3yJIbTaToOB
aHalu3a, CIOCOOBl WX OLEHKH: Tpenen oOHapyxkeHHs, KOd(PPHUINEHT YyBCTBUTEIHHOCTH,
HIOKHSISE M BEpXHSS TpaHHUlla [uana3oHa ONpeeNisieMbIX COJAEpKaHUU, CEeIeKTUBHOCTH,
MPEIU3UOHHOCTh B  YCIOBUAX CXOJUMOCTH (TIOBTOPSEMOCTH) M  BOCIPOU3BOJIUMOCTH,
MIPaBUIIBHOCTB, 3KcnpeccHocTh. O606mennsie ceenenust o [OCT P UCO 5725 (2002).

3.3,  OOmass  xapakTepuCTKa  CHEKTPaIbHBIX,  DIEKTPOXUMHUYECKHX U
XpoMmaTorpauueckux  METOJOB  aHalW3a. [IpencraBinenne o0  POTOMETPUUECKHX,
MOTEIIMOMETPUUYECKUX METO/IaX aHaIn3a 1 HOHHOOOMEHHON XpoMartorpaduu.

4. O0beM yueOHOi TMCIUNIHHBI

4 cemecTtp

Bunsl yaeOHOM paboThI

B 3aueTHBIX B akanem.
eIMHHIIaX yacax
O0masi TPpya0oeMKOCTh IMCHMIUIMHBI MO0 Y4YeOHOMY 4 144
ILUIAHY
KonTakTHasi paboTa — ayANTOpPHBIE 3aHATHS: 1,78 64

55



Jlexum (JIek) 0,45 16
Jlaboparopusie pabotsl (JIP) 1,33 48
CamocrosiTeibHas padora (CP) 2,22 80
KonTakTHas camocTosiTenbHast pabora 599 0,2
CaMOoCTOSATENbHOE U3YUCHUE PA3/IeTIOB JUCITUTIIMHBI ’ 79,8
Bua koHTpoOJIs: 3a4er
4 cemecTp

Braer yuenoii paboter B 3auetHpix | B actpoHOM.

eIMHHIIAX qacax
OO0masi TPyI0EMKOCTh JHCHHIUIMHBI MO Y4eOHOMY 4 108
IJIaHY
KonTakTHasi paboTa — ayAuTOPHBIE 3aHATHS: 1,78 48
Jlexuunu (Jlek) 0,45 12
Jlaboparopubie paboTsl (JIP) 1,33 36
CamocrositesabHas pabora (CP) 2,22 60
KonTtakTHas camocTosiTenbHast pabota 0,15

2,22

CamocTosITeTbHOE H3YUeHHE Pa3AeIoB TUCIIUTUTAHBI 59,85
Buja koHTpoJs: 3ayer

AHHOTaIUA padoyeil MPOrpaMMbl JUCHUNIMHBI
«n:xkenepHasi rpadpuka»

1. Henp aMCUHMNUIMHBI - HAYYUTh CTYJIEHTOB BBIMOJHEHHIO M YTEHHUIO 4epTexell u
MpaBujiaM U YCIOBHOCTSM, MPUMEHAEMBIM IpH 3TOM - ctangaptam ECKJI.
2. B pesyabrare uU3yYeHHMSs AMCUMILIMHBI O0Oy4YalouUuiics 1O mporpamMmme
CIeHAINTETA T0JIZKEeH:
061a0amsb CIEAYIOUUMU KOMIIETEHLIUSIMU:
—  CIOCOOHOCTBIO K O0OOIICHHIO, aHANU3y, BOCIPUATHIO HH(OpPMALMU, MMOCTAHOBKE IENU U
BbIOODY myTeit ee nocTkenus (OK-4).
3namo:
- c110coOBI 0TOOPAXKEHUS IPOCTPAHCTBEHHBIX (JOPM Ha IIIOCKOCTH;
- IPABWJIA U YCIIOBHOCTHU IIPU BBINOJHEHUHN YEPTEKEH;
- BUJIbI U3CIIUNA U KOHCTPYKTOPCKUX JOKYMEHTOB;
- Ha YPOBHE MPECTABICHUS XapaKTEPUCTUKU (DOPMBI 1 TIOBEPXHOCTH U3ICITHI.
Ymemy:
- BBIMOJIHATD U YUTATh YEPTEKU TEXHUUECKUX U3/IETUN C yYETOM JEHCTBYIOIIMX CTAHIaPTOB;
- BBIIOJIHATD U YUTATh CXEMbI TEXHOJOTUYECKUX IPOLIECCOB;
- HCTIOJIb30BaTh CPEICTBA KOMIIBIOTEPHOU IpadUKy Ui U3TOTOBICHUS YEePTEkKEH;
Braoemy:
- crmoco0amMu M TpUeMaMu H300pakeHHs MPEeIMETOB Ha IUIOCKOCTH TpadudecKol CUCTeMOU
«Kommnacy.
3. Kpartkoe conep:kaHue TUCHUIINHBI:
BBenenne. Ilpenver u meTonsl uHKeHepHOU rpaduxu. KpaTkue ucropuueckue CBEACHHUS.
3ajauu ¥ MECTO AMCIUILUIMHBI B TOATOTOBKE MHXKEHEPA.
Pasnea 1. U3neans 1 KOHCTPYKTOPCKHE JOKYMEHTBI.
1.1. Buasbl u3neanii H KOHCTPYKTOPCKHX JOKYMEHTOB.
Buner m3penuit mo ['OCT: neranb, cOopodyHas €IUHUIIA, KOMILIEKC, KOMIUIEKT. Busl
KOHCTPYKTOPCKHUX JTOKYMEHTOB: YEpPTEX AeTaia, COOpPOUHBIN uepTex, 4epTexk OOIIero BHIA,
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cneun¢pukamus, cxema. Luppsl KOHCTPYKTOPCKUX AOKyMEeHTOB. KpaTkue cBeaeHust o
CTPOUTENIBHBIX YEPTEXKAX.

1.2. CxeMbl.

Knaccupukamuss cxem mno Bumam u Tunam. OOo3HaueHwe cxeM. IIpaBuia BBIOJTHEHHS
CTPYKTYPHBIX U IPUHIUIINAIBHBIX TEXHOJIOTHUYECKUX cXeM. CXeMBbl pacoJIOKEHUS.

1.3. Apmartypa Tpy0onpoBooB.

Knaccugukanuss apmaTypbl TpyOONpPOBOAOB MO HA3HAYEHUIO, 10 THITY MEPEKPHITHS MOTOKA
paboueii cpenpl, o0 cnoco0y MPUCOEAWHEHHS K TPyOONIpOBOIY, MO CIIOCOOY TepMETHU3aIllUuH
UIITUHAETS.

1.4. Icku3bl M TeXHHYECKHE PUCYHKH JeTaJleil.

[TocnenoBaTebHOCTh BBIMOJHEHHUS HM300paKCHUH JeTajau: BBIOOpP TIJIABHOTO HW300paKeHMUS,
onpejieieHue HEO0OXOJMMOTO KOJIMYEeCTBa H300paKeHUM; MOJArOTOBKAa MOJS YepTeka K
M300paXEHUIO JeTaau; U300pakKeHNE OCHOBHBIX BHEIIHHWX M BHYTPEHHUX OYEpPTaHHUM AeTai.
OOMmep gAeTany HpU BHIIOJHEHUHM €€ 3cKu3a ¢ HaTypbl. OdopMmieHHe uepTekell M ICKU30B
neraneil. IlpaBuna BbeIMONHEHUS U OQOPMIIEHHUS TEXHUYECKUX PUCYHKOB. (O003HaueHUd
MaTepHasoB.

Paznen 2. Coeannenus aerasei.

2.1. Pe3p0oBbIe U31e/Msl M COeNHEHUS.

Pe3nOn1:  oOpasoBanue, kimaccudukamus, U300paKeHHEe U O0003HAYCHHE Ha YEPTEKe.
CrangaptHbie pe3bOoBble u3aenus. OnpeneneHue pe3prObl n3MepeHueMm. CoenvHeHus aeranei
6osToM ¥ mMmILKo. Pe3p0oBbie TpyOHBIE coenuueHus. [|ankoBbie coeTMHEeHMS.

2.2. M300pakeHus1 COeAUHEHNH JeTalei.

@nanueBble coenauHenus. lllnuneBbie n mmnoHounele coeauHeHus. CoenuHeHUs WTU(TOM U
mmmHTOM. HepasbeMHBIC COeMHEHMS JeTalield: CBapKa, IMaiika, CKJICHMBaHHE, OOBaJbIIOBKA,
pa3BabLIOBKA, COEJMHEHHE 3aKICTIKOM.

2.3. 'eomeTpuuecKkue XapakTepucTUKU GopMbI U MOBEPXHOCTH U3J1e/HIA.

Pa3mepspl, mpaBuna MX HaHeceHUS Ha yeprexe. Pa3Mepbl HCMOJHUTENbHBIE W CIIPABOYHBIE,
rabapUTHbIE, KOOPAMHHUPYIOIIME M dYacTHble. ba3bl H3MepUTENbHbIE, KOHCTPYKTOPCKHE,
TEeXHOJIOTHYeckHe, BcroMorarenbHble. Hanecenue pazmepoB ot 0a3. [IpenenbHble OTKIOHEHUS
pa3MepoB IJIAJIKUX TOBEPXHOCTEH, NOMycKH, mocaiku. Jlomycku M mocaiaku s AeTajieil c
pe3pboil. IllepoxoBaTocTh MNOBEPXHOCTEH JeTaliel, MapamMeTphl LIEPOXOBATOCTH, IpaBUia
HaHECEHHs MapaMeTpOB LIEPOXOBATOCTU MOBEpXHOCTEN Ha yeprexe. [IpenenbHble OTKIOHEHUS
(hopMBI U pacroIOKEHUsI.

Pa3znen 3. Uepresku cOOPOUYHBIX eIMHUIL. JJIeMEHThI KOMIILIOTEPHOI rpaduKku.
3.1.YepTe:ku cOOPOUYHBIX €IMHUIL.

[IpaBuna BoimoNHEHUS U OopMIIeHUS COOPOYHOTrO YepTeka: BHIOOP TJIABHOTO H300pa)KeHHS,
oTpeJieNieHue KOJIMYEeCTBA M300paKeHUI, HAaHECEHHEe HOMEpOB MO3UIIUN, HAaHECEHHE Pa3MEepOB
(raGapuTHbIe, YCTaHOBOYHBIC, NPUCOCTUHUTENbHBIC, SKCIUTyaTaluoHHble). Crenudukanms.
[IpaBuna BeimonHeHUS 1 0OPMIICHHS YepTexka 00IIero BUa.

3.2. letranmpoBaHue YyepTe:keil COOPOUYHBIX eTUHMIL.

[IpaBuna pgeranupoBaHHUs dYepTexeidl COOPOUYHBIX eAWHMIL. BeImonHeHHe uepTexked u
TEXHUYECKUX PUCYHKOB JIETAJICH.

3.3. DiIeMeHTBhI KOMIIBIOTEPHOM rpaduxm.

KomnbloTepHast rpaduka M pemiaemple e 3agaud. ['paduueckue OOBEKTHI, NMPUMHUTHUBBI,
aTpuOyThl, CcUHTE3 u300paxeHus. IlpenctaBieHue BUIACOMHPOPMALMU U €€ MalIMHHAS
redepanus. CoBpeMEHHbIE CTaHIAPTHl KOMIIBIOTEPHOH rpaduku, rpaduyeckue S3bIKH U
Metadainbl.  Peanu3zanms anmapaTHbIX — Mofayned rpadudeckod  cuctembl. OCHOBHBIE
rpaduuecKkue aJIrOpUTMbl Ha IUIOCKOCTH M B mpocTpaHcTBe. lIporpaMmuble rpaduueckue
CUCTEMBI U UX IPUMEHEHUE.
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4. O0beM yueOHOM TUCHMILINHBI:

2 cemecTp
Buner yae6HOM paboThI B 3aueTHBIX B akagem.
SIMHUTIAX qacax

OO0uasi TPy10€eMKOCTh IMCHUILIMHBI N0 Y4e0HOMY IJIAHY 4 144
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 133 48
Jlexuuu (Jlek) 0,44 16
[Ipaxtnueckue 3anstus (113) 0,67 24
Jlabopatopusbie 3ausaTus (J1ao0) 0,22 8
CamocroniTesnnasi padora (CP): 2,67 96
PacuerHo-Tpaduueckue paboThI 0,92 33
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,25 9
CaMOCTOSATENFHOE U3YUEHUE Pa3JIeIOB JUCITUTUTMHBI 0,49 17,6
KoHTakTHas camocTosiTebHas padboTa 0,01 0,4
KypcoBas padora, 3auer 1,00 36
KoHTakTHas caMocTosATeabHass paboTa, MpUEM KypCOBOit 0,005 0,2
paboThI
BrimonHeHne KypcoBoit paboThI 0,995 35,8

Bua nToroBoro KOHTpoJIsi: 3a4eT ¢ ONEHKOi

2 cemecTp
Bupr yue6HO#M paboThI B 3avernsix | B actponoM.
eIMHUIIAX Jacax

O01asi TPY1I0€MKOCTh THCIUILIMHBI N0 YYeOHOMY IJIAHY 4 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSTHSI: 133 36
Jlexuun (Jlek) 0,44 12
[Tpaktuueckue 3ansatus (113) 0,67 18
JIaboparopusbie 3ausatus (J1ab) 0,22 6
CamocrositesibHas padora (CP): 2,67 72
Pacuetno-rpaduueckue paboTs 0,92 24,75
IToaroroBka K KOHTPOJIBHBIM paboTam 0,25 6,75
CaMOCTOSATEILHOE U3YUYEHUE PA3/IEIOB AUCITUILTMHBI 0,49 13,2
KonTtakTHas camocTosiTenbHas paboTa 0,01 0,3
KypcoBas pa6ora, 3auer 1,00 27
KonrtakTtHas camocTtodTensHass paboTa, TpUeM KypcOBOM 0,005 0,15
paboThI
Brinosnnenue KypcoBoii paboTsl 0,995 26,85

Bux MTOroBOro0 KOHTPOJIsI: 3a4eT ¢ OLEHKO

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIJIMHBI
«MexaHuka»

1. Heap AMCUMIUIMHBI - HAYYUTh CTYAEHTOB TBOPUYECKOMY MOAXOIY K BBIOTHEHHUIO
WHKEHEPHBIX PacyeTOB HA MPOYHOCTh, KECTKOCTh M YCTOMYUBOCTH AJIEMEHTOB KOHCTPYKLIHM,
JeTaneil ¥ y3J10B MallliH U anmnaparos.

2. B pe3yabrare wu3yveHusi AUCHMILVIMHBI oOOydYawuuiics MmO mnporpamme
CHEeNUAJINTETA J0JIKEH:

061a0ams CIEAYIOUTUMU KOMITIETCHIIUSMHU:

CIMOCOOHOCTHI0  MCIOJIb30BATH  MATEeMATHYECKHE, €eCTeCTBCEHHOHAYYHbIE M

HH)KEHEePHbIe 3HAHHMA /Ui pelleHusd 3a4a4 CBOed Npo(ecCHOHAJBLHON AeATeJbHOCTH
(OIIK-1).
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3uams:

OCHOBHbI€ YPaBHEHHMsI U MeTO[bl pelleHHus 32424 CONPOTUBJIEHHS MATEPHATIOB U
JeTajieid MalluH;

OCHOBHbIE METO/bl PACYETOB HA MPOYHOCTh, KeCTKOCTh U YCTOHYHBOCTH 3JIEMEHTOB
KOHCTPYKUMIA MAIlIMH U aNNaparoB;

OCHOBBI TEOPMH pacuera JeTajedl M Yy3JIOB MAIIMH U aNnnapaToB XMMH4YECKOM
TEXHOJIOTHH.

Ymemo:

NMPOBOAUTH PACYETHI 3JIEMEHTOB KOHCTPYKIMH HA OCHOBE METOJ0B CONPOTHUBJIEHUS
MaTepHaJioB;

pPaccYMTHIBATH U KOHCTPYMPOBATH I€TAJM MAIIMH M0 UCXOAHBIM JAHHBIM;

NPOM3BOAUTH PpacyeTbl 1O OCHOBHBIM KPUTEPUSM PabdOTOCHOCOOHOCTH U
KOHCTPYMPOBAHUSA JleTajlell MallluH.

Braoems:

HABBIKAMHU PacyeTa CONPOTUBJIEHUS MATEPHATIOB AHAJTUTHYECKMMHU METOaMU;

HABBIKAMHU BHIOOPA MATEPHUAJIOB M0 KPUTEPUSIM NMPOYHOCTH;

pacueTaMu THIOBBIX JeTajieil MallMH, NMOJbL3YSCh CHPAaBOYHOI JUTEPATYpPoOil M
IroCTamm.

3. KpaTkoe coaep:kaHue IUCHUTLINHBI:

1. BBenenune
Pone mpenmera «llpuknagHas mexaHuka» B (OPMHPOBAHMHM WHKEHEpPA XMMHKA-TEXHOJIOTA.
«IIpukiianHas MexaHWKa» KaKk OCHOBa JJisi MOHUMaHUs pabOThI, YCTpOMCTBA M O€30MacHOU
IKCIUTyaTaIlii 000PYyJI0BaHUS XUMHUYECKOTO MTPOU3BO/ICTRA.

2. Moayan 1 «Onpenenenue peakuuii onop. Pacrsikenne-caxarue».
Paznen 1.1. Onpenenenne peakuuii onop.
AOCOTIOTHO TBEpAOE TeNno. DieMeHThl cTaTUKU. OCHOBHBIE MOHSATHS. AKCHOMBI CTaTHKU.
YpaBHeHus paBHoBecHs. CBSI3U U UX PEAKIIUH.
Paznen 1.2. PacTsxenune-coxkartue.
OCHOBHBIE JIONYIIEHUS W TPUHIUIIBI COMPOTUBICHUS MaTepuaioB. MeTon CedYeHUH.
Hanpsokenus, nedbopmauuu u nepemenieHus. 3akoH ['yka. Iloctpoenue smop BHYTPEHHUX
YCWIUHM, HanpspKeHUd uW  nepeMenleHui. CTaTU4YecKu ONpeleIuMble U CTaTHYECKH
HeoIllpeAeInMblIe 3a/1auu. JluarpaMMbl pacTsHKEHUs Ul TUIACTUYHBIX U XPYIKUX MAaTepUATIOB U
UX XapaKTepUCTUKHU. Jlomyckaemple HaNpsOKEHUs. YCIOBUE IPOYHOCTU IPU PACTIKEHUU
(cxatum).

3. Moayasb 2 «Kpyuenue. U3ruo».
Pazpgen 2.1. Kpyuenue.
3akon I'yka mpu cnpure. BHyTrpeHHue cumnoBbie ¢akTopbl MpH KpydeHHH. HampspkeHus B
CTEP)KHSIX KPYTJIOTO CEYEHUs. Y CIIOBUE MPOYHOCTHU IIPU KPYUEHUU.
Pasznen 2.2. U3rud.
['eomeTpuueckre XapakTEpUCTUKU IUIOCKMX cedyeHHi. [loHsATMEe YuCcTOro M MONEepedyHoro
n3ru6oB. IlpaBmia mOCTpOEHHs HMHIOP TMOMEPEYHBIX CHUJI U HU3CHOAIOIIUX MOMEHTOB.
Omnpenenenre HOPMaNbHBIX HAMPSHKEHHWH. YCIIOBUE MPOYHOCTH MpH u3rude. OmnpenencHue
KacaTeNbHBIX HalpshkeHuid. Paninonansueie GopMbl ceueHUH.

4. Moayab 3 «C105KkHO€ HATIPSIZKEHHOE COCTOSTHHEY.
Pasnen 3.1. CiosxxHOE HANPSKEHHOE COCTOSIHUE.
OCHOBBI TEOpUU HANPSHKEHHOTO COCTOSIHUSI M TUMOTE3bl MPOYHOCTU. [IOHATHE HANpS)KEHHOTO
cocrosiHusl. ['TaBHBle TUIOMIANKM M TIaBHble HampspkeHus. OO0oOmieHHbI 3akoH ['yka.
Ha3znauenne runore3 mnpouHocTd. [loHATHE HKBUBAJIEHTHBIX HANPSKEHUH UM KPUTEPHUEB
MIPOYHOCTH.
Paznen 3.2. TOHKOCTEHHBIE COCY/BI.
ToHKOCTEHHBIE  COCYIbl XMMHUYECKMX MPOM3BOACTB. OmpeneneHue HaOpsDKEHUM 10
6e3MoMeHTHOM Teopuu. OcHOBHbIE jgonyiieHus. BeiBox ypaBHenust Jlarumaca. Pacuer
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TOHKOCTEHHBIX O0OJIOYeK MO YypaBHeHHIo Jlarulaca W 1O CTaHAApPTU30BAHHON METO/UKE.
YcnoBue npoyHOCTH.
Pa3nen 3.3. Pacu€r cxaThIX cTep>KHEN HAa YCTOMUUBOCTb.
Y CTOHYMBOCTD 3J€MEHTOB KOHCTPYKIMU. [loHATHE KpUTHUECKOH CHITBI U KO3 duIneHTa 3anaca
npoyHocTu. Pacuér kputmdeckoil cwiel mo Oiinepy. Ilpenmensr mpumeHumoctd (GopMysibl
Oiinepa. [IpakTuyeckuit crocod pacuéra Ha yCTOMYUBOCTb.

5. Moayas 4 «/leTtanu Mamun».
Paznen 4.1. Coequnenue aeraneil MaliuH.
Knaccupukanust neraneidi MampH M anmapatoB XUMHYECKHX MPOU3BOJACTB. Pe3pOoBbIe
coenuHeHus. Pacuer OONTOBBIX COEOUHEHHM IpH IONEPEYHBIX M IPOJOJIbHBIX Harpyskax.
noHounsle coenuHeHus. HazHauenue u BUIbI MINOHOK. PacdyeTr MIMOHOK Ha cpe3 U CMATHE.
Buner cBapku. O6nacts npuMeHeHusa. Buapl cBapHbIX IBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.
Paznen 4.2. Banel 1 ocu, uX ONOPBI U COETUHEHHUS.
Banbl, ux knaccudukanus u HazHaueHwe. Ocu. [TpoeKTHpOBOUHBIE pacyeThl BAJIOB U OCEH.
[Toammnankn CKOJIBKEHHSI. Marepuaisl BKJIA IBIIIEH. [Mommmmuavku KaYEHHS.
[IpyHnMnuanTeHOE YCTPONMCTBO M OCHOBHBIE TeoMeTpuueckue pasmepbl. JlOCTOMHCTBA,
HEJOCTaTKW U O0O0JacCTH NPHUMEHEHUsS MOJIIMITHUKOB KayeHHs M CKoJibxkeHHus. llpuBojHbIe
MydTtel. Hasznauenue. Knaccuduxanuss Mypr mo npuHUuNy ACUCTBHUS U XapakTepy pabOTHI
[Topsimox moi60opa MydhT U OCHOBBI TPOYHOCTHOTO pacyeTa.
Paszpnen 4.3. Mexannueckue nepenayu.
3ybuateie mepegaun. OKpyKHOE€ U pamuanbHOoe Yycwius. Pemykropel. OrmpeneneHue u
knaccudukanus. [Ipumepsl cxeM peayKTopoB.

4. O6beM yueOHOM THCHMTLTHHBI

Beero Cemectp
. 2 3
Bunx yaeOHoM paboThI X A 3
3E KaJl. 3E KaJl. 3E KaJl.

q. q. q.
OO6mrast TpyA0€MKOCTh JUCITUTLTHHBI 5 180 2 12 3 108
KonTakTHasi paboTa — ayIuTOpHbIE 222 80 0,89 39 133 48
3AHATHA:
Jlexunn 0,89 32 0,44 16 0,44 16
[Ipaktuueckue 3ausatus (113) 0,89 32 0,44 16 0,44 16
JlaGopaTtopHubie padoTs (JIP) 0,44 16 - - 0,44 16
CamocTosiTesqibHasi padoTa 2,78 100 1,11 40 1,67 60
[ToaroroBka K 1abopaTopHBIM paboTam 30 - 30
K ) 0,6 0,2 0,4
COHTaKTHaSI camMocTosITelIbHas paboTa 278 111 167

aMOCTOSITEIbHOE U3yYCHHE Pa3/IeNIOB 69.4 398 29.6
JUCLUILINHEI
3aver ¢
Buabl koHTpOJIA: 3auer .
OLICHKOI
. Cemectp
Bun yue6Ho# paboThl Bcero 5 3
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3E Actp. 3E Actp. 3E Actp.
q, q, q,
OO0mast TpyI0eMKOCTh TUCIUTUTHHBI 5 135 2 54 3 81
K _
OHTAKTHAasi padoTa — ayJIMTOPHbIE 222 60 0,89 24 133 36
3aHATHS:
Jlexmun 0,89 24 0,44 12 0,44 12
[Ipaktuueckue 3ausarus (113) 0,89 24 0,44 12 0,44 12
Jlaboparopubie paboTsl (JIP) 0,44 12 - - 0,44 12
CamocrosiTesibHas padoTa 2,78 75 1,11 30 1,67 45
[ToaroroBka k 1a60paTOpHBIM paboTam 22,5 - 22,5
K 4 1
COHTaKTHafl camocTosTeNbHas padoTa 278 0,45 111 0,15 167 0,3
aMOCTOSITEIPHOE U3yUCHHE Pa3/ICIIOB 52.05 29.85 222
JIACLIMIITHHBI
3auer ¢
Buabl koHTpOIS: 3auer .
OLIEHKOI1
AHHOTaIUA padoyeil MPOrpaMMbl JUCHUNIMHBI
«IJIEKTPOTEXHUKA M MPOMBIIIJIEHHAS YJIEKTPOHNKAY
1. Heap  aucuumaMHbl:  (GOopMHUpOBaHHE Yy  OOydJalOIMXCS  KOMIICTCHIIUH,

o0ecrevynBaroNX TEOPETUYECKYI0O M MPAKTHUECKYIO IOATOTOBKY BBITYCKHHKA, YMEIOIIETO

BBIOMPATh U SKCIUTYaTHPOBATh 3JIEKTPOTEXHUYECKUE U AIIEKTPOHHBIE YCTPONCTBA, BIIAJICIOIIETO

HaBbIKAMU  HCIOJIb30BaHUS COBPEMEHHBIX  HMH(QOPMAIIMOHHBIX  TEXHOJOTHUH  1jIs

aBTOMAaTU3UPOBAHHOTO MOJIETUPOBAHUS U pacy€Ta AEKTPUUECKUX U AJIEKTPOHHBIX LIEMeEH.

2. B pesyabTrare ocBOeHHs AUCUMILIMHBL O00y4YAaWIIMICA 10 mporpamMmme

CHEeNHNAIUTETA JOJIKEeH:

Obnadams ClenyOUTUMHA KOMIIETEHITUSIMU

— CIOCOOHOCTBIO HCIIOJIBb30BaTh MaTeMaTHUYeCKHe, €CTECTBEHHOHAYYHbIE M HWHKEHEpPHBIC
3HAHUS IS pEIICHHs 3a1a4 cBoell mpodeccronanpHoi aestensHoct (OITK-1).

3namo:

—  OCHOBHBIE MOHSTHSI, OTIPEACIICHUS U 3aKOHBI ANEKTPUUECKUX IIeTICH;

— METOJbl MOJICIMPOBAHMS, aHAIN3a U pacuéTa Lened MOCTOSIHHOTO M MEePEMEHHOTO TOKOB,
METO/I0JIOTHIO 3JICKTPOTEXHUYECKUX U3MEPEHUN;

—  YCTPOWCTBO W MPHUHIMIIBI PabOThI IEKTPOTEXHUYECKOTO M AJIEKTPOHHOIO 000PYHOBaHUSA,
TpaHc(HOpPMaATOPOB, AMEKTPUUECKUX MAIINH, UCTOYHUKOB MUTAHUSL.

Ymemy:

— TMPUMEHATh TEXHOJOTMH aBTOMATH3WPOBAHHOTO MOJEIMPOBAHUSA, aHalu3a, pacuéra Hu
OKCIUTyaTallii  DJIEKTPUYECKUX  CEeTeH, TMPOMBIIUIEHHOTO JIIEKTPOOOOPYIOBaHHUS |
ANEKTPOHHBIX MPUOOPOB;

— BBIOMpATh JJIEKTPOTEXHUYECKOE U DIEKTPOHHOE OOOpYyAOBaHME [UId pelIeHUs 3ajad
MIPOEKTUPOBAHUS U PeAIU3aMU XUMHKO-TEXHOJIOTHYECKUX MPOLIECCOB U TPOU3BOJCTB.

Braoemy:

— METOJOJIOTHEW aBTOMATU3MPOBAHHOTO MOJIETUPOBAHUS M pacy€ra »dIEKTPUYECKUX U
AIIEKTPOHHBIX IIENEH;

— MPaKTUYECKHUMH HABBIKAaMU PabOTHI C AIEKTPOTEXHUUECKOW ammapaTypoid M AIIEKTPOHHBIMU
YCTPOMCTBaMHU.

3. KpaTkoe coaepskaHue AU CUUILINHBI
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BBenenue. IIpenmer, OCHOBHBIE INOHATHSA, METOHOJIOIUS DJIEKTPOTEXHUKM M IIPOMBIIUICHHON
anekTpoHuKU. KpaTkue ncropudyeckue cBeACHUs. 3aauyd U MECTO AMCLMILIMHBI B TIOJTOTOBKE
OakanaBpa XUMUYECKON TEXHOJIOTUH.

Paznen 1. DuekTpuueckue nenu

1.1. Ocnosnvie onpedenenus, onucanus napamempos u Memooo8 pacuéma 31eKmpudecKux
ueneii

OcHoBHbIE TOHATHS M OOO3HAUYEHUS DJJIEKTPUYECKUX BEJIMYMH U 3JIEMEHTOB
anexktpuueckux renei (FOCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
HcTOUHMKM M TPUEMHUKU IEKTpUYEeCKOW sHepruu. OCHOBBI 3EKTPOoOE30macHOCTH. CxeMbl
3aMEIICHUS IEKTPOTEXHUYECKUX YCTPOUCTB.

OcHOBHBIC TIOHSTHS TEOPHUH AIEKTpUIecKuX 1eneil. Kimaccndukamnms neneii: TuHeHHbIC U
HEJIMHEHHBIC, HEPA3BETBIICHHBIC W PA3BETBICHHBIE, C OJHUM M HECKOJIbKMMH HCTOYHHKAMH
MIATaHUs, C COCPENOTOYECHHBIMU U PACIPENEICHHBIMHU TaPAMETPAMH.

OcHOBHbBIE TPUHLIUIIBI, TEOPEMBI U 3aKOHBI JEKTPOTEXHUKU. [IpHHIMIT HENPEephIBHOCTH
(3aMKHYTOCTH) 3JIEKTPUUYECKOTO TOKA U MarHUTHOTO NnoToka. 3akoHsl Oma u Kupxroda.

Meroasl MOIEIMPOBAHMUS, aHAIM3a M pacyéra JIMHEHHBIX DJIEKTPUYECKHUX Leleu
ITIOCTOSTHHOTO TOKAa. AHalIW3 M pacdy€T PAa3BETBIICHHBIX JJIEKTPUYECKHUX LENEH C HECKOJIbKHMH
WCTOYHUKAMHU TIMTAaHWsS IIyT€M COCTABJIEHUS M pEUIEHUS CHUCTEM YPABHEHUU IO 3aKOHaM
Kupxroda, mnpuMmeHeHHs METOJOB Y3JIOBbIX TMOTEHIHAJIOB M HKBHUBAJEHTHOIO AaKTUBHOTO
JIBYXITOJIFOCHHKA.

OcHoBHbIE CBOWMCTBa M 00JAaCTH MPUMEHEHHUS MOCTOBBIX IIeNel, MOTEHIOMETPOB,
JEJIUTEIICN HAIIPSKEHUS U TOKA.

MatpuyHas 3anuch ypaBHeHH 1ienel B 00001eHHBIX Gopmax.

1.2. Dnexmpuueckue usmepenus u npudopsvl

Meroasl HU3MEpPEHUsS AIEKTPUYECKUX BEJIIMYMH: MpPsSIMbIE W KOCBEHHBIE. AHAJIOTOBBIE
ANIEKTPOU3MEPUTENIbHBIE U LIU(PPOBBIE JIEKTPOHHBIE TPUOOPHI: YCTPONUCTBO, MPUHLIUI JEHCTBUS,
obrmactu mpuMeHeHHs. M3MepeHHe  INEKTpPUYECKHMX  BEIUYMH: TOKOB, HAIpPsLKEHUH,
CONPOTHUBIIEHUI, MOIIIHOCTU U SHEPTUU.

1.3. Ananu3z u pacuém nunennvIX yeneil nepemeHHoz0 mokKa

CriocoObl  mpezcTaBiieHUs! (B BHUJAE BPEMEHHBIX JHarpamMM, BEKTOPOB, KOMILIEKCHBIX
yuceNn) W TapamMeTpsl (aMIUTUTYJa, 4YacToTa, HadajdbHas (a3a) CHHYCOUIAIBHBIX (PYHKITUH.
MrHoBeHHOE, cpeaHee U JACHCTBYIOLIEE 3HAYEHHUS I[EPEMEHHOIO0 CHHYCOMJIAJIbHOTO TOKa
(HampsHKEHU).

AKTHBHOE, PEAKTUBHOE U MOJIHOE CONPOTHUBJIEHUS BETBU. Da30BbIe COOTHOIICHUS MEXKIY
TOKOM M HampsbKeHueM. MOIIHOCTh B LEMSAX MepeMEeHHOro Toka. Koadduiment moirHocTu
(cos(¢)) 1 ero TeXHUKO-IKOHOMHYECKOE 3HAUCHHE.

[Ipumenenne anreOpbl KOMIUIEKCHBIX YHCEN B AJIEKTPOTeXHUKE. KOMIUIEKCHBIH METO.
pacu€ra JMHEWHBIX CXEM Ienedl MepeMeHHOro Toka. KoMIiekcHOe COompoTUBIIEHHUE U
KOMILJIEKCHAs! MPOBOAMMOCTh BeTBHU. KoMIIiekcHasi MOIIHOCTh M 0allaHC MOIIHOCTH B LIETAX
MIEPEMEHHOTO CUHYCOUIAIbHOTO TOKA.

Pe3onaHCHBIE SIBJIEHUS B 3JEKTPUUYECKUX LEMAX, YCIOBUS BO3SHUKHOBEHHUS], IPAKTHYECKOE
3HadyeHue. Pe3oHaHC HanpsLKEHW M TOKOB. YacTOTHBIE CBOMCTBA LIETIEM IIEPEMEHHOIO TOKA.
[lonsiTne o JUHEMHBIX YeTHIPEXMOMOCHUKaX. IloHATHE 00 5SIEKTpPUYECKUX LEemsiX ¢
WHIYKTUBHOU (MarHUTHOM) CBS3BIO.

Ananmu3 u pacuét TpéxdazHbIX LEnei nepeMeHHOro Toka. JIeMeHThl TPEX(a3HbIX eTeH.
Cnioco6bl n300paskeHust U coeuHeHus (a3 TpEx(a3HOTO MCTOYHHMKA MUTAHUSA U HMPUEMHHUKOB
sHeprun. CoequHEHHE TOTPeOHUTENeH SJIEKTPOIHEPTUU 3BE3JI0OW M TPEYroJbHUKOM. Tpéx- H
YETBIPEXTIPOBOAHBIE CXEMBl IHTAaHUS TPUEMHUKOB. Ha3HaueHume HEWTpaJbHOTO MNPOBOJA.
MorurHocts  Tpéxdaznoit nemu. Kosddumument mommuoctu. Texnuka Oe30macHOCTH MpU
SKCIUTyaTallMl YCTPOUCTB B TPEX(Pa3HBIX LIETAX.
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[Ipumenenne a8  aBTOMATU3UPOBAHHOIO  MOJEIMpPOBAaHUS M pacuéra Lenei
POrpaMMHBIX TPOAYKTOB, pa3paboTaHHBIX Ha Kadeape, a Takke IMAKETOB IPOrpaMMm
«Multisimy», «Mathcad», «<Excel».

Pazgen 2. DiieKTpOMarHuTHBIE YCTPOCTBA M 3JIeKTPHYECKHE MALIUHBI
2.1. Tpancghopmamoput

Hasnauenue u oOnactu mpuMeHeHUs TpaHchopMaTopoB. YCTPOHCTBO M TMPHHLHUI
nencTBus 0qHO(a3HOTO TpaHChopMaTOpa.

AHanmM3 3MIEKTPOMArHUTHBIX IPOIIECCOB B TpaHC(HOpPMATOpE, CXeMa 3aMEICHHUS.

[Totrepu sueprum B TpanchopmaTtope. Buemnue xapakrepuctuku. IlacopTHeie naHHBIE
TpaHchopMaTopa H ONpeAeiICHHE HOMUHAJIBHOTO TOKAa, TOKAa KOPOTKOTO 3aMBIKaHUS B
MEPBUYHON OOMOTKE U U3MEHEHUS HAIPSDKEHUSI HA BTOPUYHOM 0OMOTKE.

2.2. Acunxponnuie mawiunsl

YCTpoHCTBO W NPHUHLMI JAEUCTBUS TPEX(PA3HOTO ACMHXPOHHOTO 3JIEKTPOIBUTATEINS.
Bpamatomeecss maruutHoe nosie cratopa. MarautHoe nojie mamunbl. IJIC 0OMOTOK cTatopa u
potopa. CkonpxeHue. Yactora BpalleHus poTopa. JNEKTPOMarHUTHEIM MOMEHT. MexaHndeckue
1 paboune XapaKTepUCTUKH.

DHeprerudeckue nuarpaMMmel. [lacnopTHeie JaHHbIE.

[lyck acHMHXpOHHBIX JBUTaTeiaeil C KOPOTKO3aMKHYTBIM U  ()a3HBIM POTOPOM.
PeBepcupoBanue 1 peryiupoBaHie YaCTOThI BpAIIEHUs POTOPA.

Paznen 3. OcHOBBI DJ1eKTPOHUKH
3.1. Dnemenmmnan 6aza co8PEMEHHBIX ITEKMPOHHBIX YCHPOIICI G
VYcrnoBHble 0003HAYeHUS, MPUHIMI JEHCTBUS, XapaKTEPUCTUKHM U Ha3HAYeHHE
MOJIYIPOBOAHUKOBBIX JHOJIOB, TPAH3UCTOPOB, TUPUCTOPOB.
WHuTerpanbHble MUKPOCXEMBI, X Ha3HAUCHUE, KiIaccu(uKaius 1 MapKUpOBKa.
3.2. Ucmoynuku émopuuno20 31eKmponumanus u ycuaumenu 31eKmpuidecKux CUucHauioe
[TonynpoBOAHUKOBBIE  BBIIPSAMUTENH:  KilaccU(UKalMs, OCHOBHBbIE  IapaMeTphl.
DNeKTpUYECKUEe CXEMbI U IPUHIUN PaOOThI BHIIPSIMUTENS. DIEKTPUIECKUE QUITBTPHL.
Knaccudukanus 1 0OCHOBHBIE XapaKTEPUCTUKHU yCHIIUTeNe. AHamu3 paboThl OJJHOKACKAIHBIX U
MHOTOKACKaJHBIX ycuiintenaei. OOpaTHbIe CBA3HM B ONEPALMOHHBIX YCHUIIMTENSAX, UX BIMSHUE HA
napaMeTpsl U XapakTepucTuku ycunutens. OCHOBHBIE TUIBI ycunuTeneil Ha 6aze OVY.

4. O6beM yueOHOM THCHMIIINHBI

. 4 cemecTp
Bunpr yaeonoii padornt B 3auetH. en. | B akan. yac.
O0masi Tpy10eMKOCTh JMCHUIUIMHBI M0 Y4eOHOMY 3 108
IUIAHY
KonrakTHasi pabora: 1,33 48
Jlexuunu (Jlek) 0,44 16
JlaGopaTtopHubie paboTs (JIP) 0,89 32
CamocrositesbHas padora (CP): 1,67 60
CaMOCTOSTETbHOE U3YYEHUE PA3IeIOB AUCIIUILIMHbI 167 59,6
KoHnTtakTHas camocrositenbHas paboTa ’ 0,4
Bux uTOroBoro KOHTpOJIsA: YK3aMEH 3adeT ¢ OEHKOH
4 cemecTp
Buasbl yueoHoit padoThI B 3auerH. e, AcCTpOH..
yac.
O0masi Tpy10eMKOCTh AUCHUIIMHBI M0 y4eOHOMY 3 81
ILUIAHY
KonrakTHas pa6ora: 1,33 36
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Jlexuunu (Jlek) 0,44 12

JIaGopatopusie padotsl (JIP) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
CaMOCTOATEIbHOE U3YUEHHUE PA3JIEN0OB TUCIUIUINHBI 167 44,7
KonTakTHas camocTosiTenbHast pabora ’ 0,3
Bui HTOroBOro KOHTPOJIs: SK3aMeH 3auer ¢ oeHKOIi

AHHOTaN U padoyeil MPOrpaMMbl JUCHUNIMHBI
«be3onacHOCTD KN3HEAEeATEeILHOCTH»

1. Heap qucUMIIMHBI - GOpMUpPOBaHUE TPO(DECCHOHATBLHOW KYIbTYPhl 0€30TIaCHOCTH,

MojJ KOTOPOW TIOHMMAeTCS TOTOBHOCTH W CIIOCOOHOCTh JIMYHOCTH HCIOJB30BaTh B

podecCHOHATBHOH JEeSITebHOCTH PUOOPETCHHYIO COBOKYITHOCTh 3HAHUH, YMEHUW M HABBIKOB

st obecnieueHust Oe3omacHOCTH B cdepe NpodecCHOHATbHOM JIeATeTbHOCTH, XapakTepa

MBIIIICHUSI W [EHHOCTHBIX OPHCHTAIMHA, TMPH KOTOPBIX BONPOCHI  0€30MacHOCTH

paccMaTpuBaOTCS B KQUECTBE IPUOPUTETA.

2. B pesyabTare oCBOeHHMSI IHCHUIUIMHBI OOY4YaWIIMC MO mporpamMmme

CIenHaJINTeTa J0JIKEeH:

Obnadams CHenyONUMA KOMIETEHITUSIMU:

—  CIIOCOOHOCTHIO HCIIOJIh30BaTh HOPMATHUBHEIC MPABOBBIC aKThI B CBOEH MPO(ECCHOHATHHON
NESITETFHOCTH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K COONIOACHHIO TpaB W OOS3aHHOCTEH
rpaxaanunaa (OK-9);

— TIOHUMaHHEM POJIH OXPaHBI OKPYKAIOIIEH Cpeabl U PAIIMOHATIBLHOTO MPUPOIOTIONB30BaHUS U
JUTS pa3BUTHS U coxpanenus ruprin3ammn (OK-13).

3name:

—  OCHOBHBIEC TeXHOC(EPHBIC OTTACHOCTH, NX CBONCTBA U XapaKTEPHUCTHKH;

—  XapakTep BO3JIEHCTBHS BPEAHBIX U OMACHBIX ()aKTOPOB HA YEJIOBEKA W MPUPOIHYIO Cpemdy,
METO/II 3aIIMTHl OT HUX MIPUMEHUTENBHO K cepe cBoeH npodeccnoHaabHOM NeITeTbHOCTH

Ymems:

—  UACHTU(GUIUPOBATH OCHOBHBIC OMTACHOCTH CPEIbl OOMTaHUS YEIIOBEKA;

— OIIEHMBAaTh PUCK UX peaju3alid, BbIOMPATh METOJbI 3alUThl OT OIACHOCTEH
MIPUMEHUTEILHO K cepe cBoei mpodecCHOHaIbHOM IeATeTLHOCTH U CIIOCOOBI 00ecreueHus
KOMQOPTHBIX YCIIOBHH KH3HEACATEIIHHOCTH

Braoems:

— 3aKOHOJATEJIbHBIMH M TIPAaBOBBIMH aKTaMH B 00JacTM O€30MacHOCTH M OXPaHbI
OKpYyXaromei cpeibl, TpeOoBaHUSAMU K 0€30MaCHOCTH TEXHMYECKUX PETIaMEeHTOB B cdepe
pohecCHOHANBHOM JIeATEIbHOCTH;

— crnoco®aMu ¥ TEXHOJIOTHUSMU 3alIUTHI B UYPE3BBIYANHBIX CUTYAIIHSIX;

—  TOHATHHHO-TEPMHHOJOTHYECKHUM armapaToM B 00J1acTH OE30MaCHOCTH;

— HaBBIKAMH pallMOHAIM3AlUMU MPO(PECCHOHANBHON AEATeTbHOCTH C IENbl0 oOecreueHus
0€30MaCHOCTH U 3alIUTHl OKPYKAIOIIEH CPeIbl.

3. KpaTkoe coaep:xkaHue TuCHUILINHBI

1. BBenenue B Oe3omacHocTh. OCHOBHBIE TOHATUS U ompeneneHus. be3omacHOCTh U
yCTOHYHMBOE pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykTypa TeXHOC(EpHI U €¢ OCHOBHBIX KOMIIOHEHTOB.

CoBpemMeHHOE cocTosIHIE TeXHOC(hephl U TeXHOC(epHOIT 0€30MacHOCTH.

3. Unentudukanus 1 BO3ICHCTBUE HAa YEIOBEKAa BPEIHBIX M OMACHBIX (PAKTOPOB CpEIbl
oOuTaHuUs.

Knaccudukaruss HeraTUBHBIX (AKTOPOB cpenpl OOWUTaHUS 4YeloBeKa. XHUMHUYECKUE

HeratuBHbIe (akTOphl (BpedHbIE BemecTBa). MexaHWYecKMe M aKyCTHYecKHue KojeOaHus,

BUOpalMss W IIyM. OIEKTPOMArHUTHBIE W3My4YeHHs W Moy HMoHu3upyoomue u3TydeHue.
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Onexrpuueckuii Tok. OmacHele MexaHnudeckue Gaxktopsl. IIpomeccsl ropeHus U MOKapoB3PHIBO-
OIacHbIE CBOMCTBA BEIIECTB U MaTepuasoB. CTaTUUECKOE IIEKTPUUECTBO.

4. 3amura 4enoBeKa U cpeibl OOMTaHUs OT BPEIHBIX U OMACHBIX (PAKTOPOB MPHPOIHOTO,
AHTPOIIOTE€HHOI'0 U TEXHOT€HHOT'O MPOUCXOKICHHUSL.

OCHOBHBIEC IPUHITUIBI 3aIIUTHL. 3aIIUTa OT XUMUYECKUX U OMOJIOTMYECKHX HETaTHBHBIX
¢dakTopoB. 3ammTa OT SHEPreTUYECKHX BO3JCHCTBUUA M (pusmyeckux moned. OOecrieueHne
0€30MaCHOCTH  CHCTEM, pPalOTalOMMX TMOJ JaBJI€HHWEM. be30macHOCTh  JKCIUTyaTaluH
TpYOOTIPOBOJIOB B XMMHYECKOHW MPOMBIIIJICHHOCTH. be3omnacHas sKCIuTyaTanus KOMIIPECCOPOB.
AHanu3 ¥ OLIeHUBAaHUE TEXHOTECHHBIX U IIPUPOJIHBIX PUCKOB.

5. Ob6ecnieuenrie KOMPOPTHBIX YCIOBUM JJIsl )KU3HU U JEATEIHHOCTH YesioBeka. [lonsitue
KOM(DOPTHBIX WIH ONTHMAJBHBIX YCIOBUH. Mukpokmumar nomenieHnii. OCBeNIeHne U CBETOBAs
cpelia B IOMELIEHHUH.

6. Ilcuxousunosiornueckre 1 ProHOMUYECKIE OCHOBBI 0€30MMaCHOCTH.

[Tcuxuyeckue MpoIECcChl, CBOMCTBA U COCTOSIHMS, BIMSIONIME HA Oe30macHOCTh. Buabl u
YCJIOBUS TPYAOBOM JI€ATETLHOCTH. DPTOHOMUYECKUE OCHOBBI O€30TTACHOCTH.

7. Upe3BblyailHble CUTYyallUd U METO/]Ibl 3aIIUTHI B YCIOBUAX UX pealn3aliu.

Oo6uue ceeaenus o YC. Ioxap v B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 00BEKTAX.

Pamnanonnsie  aBapuu. [lpuOopsl  pagualiMOHHOM, XMMHMUYECKOM pa3BelKu U
JIO3UMETPUYECKOT0 KOHTPOJIA. Ype3BblYalHbIE CHUTyalldd BOECHHOIO BpPEMEHM. 3aniura
HAcelleHWs B YpPEe3BbIYAMHBIX CHUTyalMsX. YCTOWYMBOCTh (DYHKIIMOHMPOBAHHUS OOBEKTOB
SKOHOMMKH B UPE3BBIYAWHBIX CUTYaIUSX.

8. YmpaBnenue 6€30MaCHOCTHIO KU3HEIEATETLHOCTH.

3akoHOJATENbHbIE U HOPMAaTHBHBIE IPABOBBIE OCHOBBI YIIPaBJICHHS OE30MACHOCTHIO
KU3ZHEJCATEIIbHOCTH. DKOHOMHYECKHE OCHOBBI yIpaBieHHUs Oe3omnacHoCThio. CTpaxoBaHHE
puckoB. ['ocynapcTBeHHOE yrpaBieHHe 0€30MaCHOCTHIO.

4. O0beM yueOHOH TUCUMIIIIMHBI

Bun yaeOHo# paboTh 4 cemecTp
B 3aueTHEBIX B akanem.
eIUHHUIIAX yacax

OO6mrast TpyA0€MKOCTh JTUCIUTLTHHBI 4 144
KonTtakTHasi pa6oTa — ayIuTOPHbIE 3aHATHSI: 1,33 48
Jlexkmn 0,89 32
[IpakTrueckue 3aHATHS - -
JlaGopaTopHbie pabOTHI 0,44 16
CamocTrosiTesibHasi padoTa 1,67 60
KoHTtakTHas caMocTosITebHAs paboTa - -
[ToaroroBka K 1abopaTopHbIM paboTam 0,56 20
CaMocToATeIbHOE U3YUEHHUE Pa3/IeOB IUCIUTUIUHEI 1,11 40
Bujabl KOHTPOJIA:
I9K3aMeH 1,0 36
KonTtakTHas paboTa — mpoMeXyTOYHAsI aTTECTAIIH 1,0 0,4
IloaroToBka K 3K3aMeHy 35,6
Buja nTOroBoro KOHTpoJIsi: IK3aMeH

Bun yae6HO# paboThI 4 cemectp

B 3ayerHbIX B actpon.
SAUHUIIAX yacax

OO611ast TpPYA0EMKOCTh TUCIUTUTHHBI 4 108
KonTakTHasi paboTa — ayANTOPHBIE 3AHATHS: 1,33 36
Jlexun 0,89 24
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IIpakTrueckue 3aHATHS - -
JIaGopatopHbie pabOTHI 0,44 12
CamocrosiTesibHas padora 1,67 45
KonTakTHas camocTositenbHast pabora - -
IToaroroBka K 1a60paTOpPHBEIM paboTaM 0,56 15
CaMoCTOSATETbHOE U3YUCHUE PA3/ICIOB AUCITUTIIMHBI 1,11 30
Buabl KOHTpOJIA:

9K3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 1,0 0,3
[ToaroToBka K 3K3aMeHy 26,7
Bu HTOroBOro KOHTpOJIs: IK3aMeH

AHHOTaN U padoyeil mporpaMme TUCHUIJIMHBI
«IIpouecchl U aNMapaTbl XMMHUYECKON TEXHOJIOT UM

1. Heab AUMCHMUILIMHBI - BMECTE C IUCIHUIUIMHAMH OOIIEH XUMHYECKOH TEXHOJIOTHH,
XUMUYECKUMH TIPOIIECCAaMH W pEakTopaMu W JIPYTUMH, CBsI3aTh OOIIEGHAy4YHYIO |
OOIIEUHKEHEPHYIO TOATOTOBKY XHWMHUKOB-TEXHOJOTOB, YTO HEOOXOJAMMO TIPH TMOATOTOBKE
WH)KEHEPOB MO JAHHOMY HAMPABJICHUIO JIs1 HAYyYHO-HCCIIEIOBATEILCKOW W TMPAKTHYECKOM
paboThl HA IPENTPUITUSIX.

2. B pe3yabraTre u3yYeHHs AUCHUILUIMHBI OOyYawINMiici 1O NporpamMme
CHeNMAIUTETA J0JIKEeH

Osnademu credyromumu KOMnemeHYusIMu:

- CIOCOOHOCTBIO HCIOJI30BATh MAaTEMAaTUYECKUE, €CTECTBEHHOHAYYHbIE U UHKEHEPHbIE 3HAHUS

JUTS pEIIeHUs 3a7a4 cBoel npodeccronansHoi aestensaoctu (OIMK-1);

- CIIOCOOHOCTBIO MPO(ECCHOHATBFHO HCHOJIb30BaTh COBPEMEHHOE TEXHOJOTHYECKOE W

aHAJIMTUYECKOEe 00O0pyIOBaHHE, CIOCOOHOCTHIO K MPOBEACHHUIO HAYYHOTO HCCIEIOBAHUS U

aHaJIM3Yy MOJIy4EHHBIX TP €ro mnpoBeaeHuu pesyabraToB (OITK-2).

3namo:

— OCHOBBI TEOpPUM TIEpPEHOCAa UMIIYJbCa, TeIJla M MAacChl; MNPUHIUNBI (UZHYECKOTO
MO/JIEIMPOBAHUS IIPOLIECCOB; OCHOBHBIE YPaBHEHHUs IBUKEHUS >KMJIKOCTEH; OCHOBBI TEOPUU
TEIUIONEepeIaun; OCHOBBI TEOPUU Maccollepeiadl B CUCTEMaX cO CBOOOHOM U HETOABHKHOM
rpaHunei pazzgena ¢a3; TUIOBBIE MPOLECCHl XMMHUYECKONW TEXHOJIOTMH, COOTBETCTBYIOIINE
anmnaparsl U METOJbl UX pacyeTa;

— METO/Ibl IOCTPOEHUSI SMIIMPUUECKUX U TEOPETUYECKUX MOJIENEH XMMHUKO-TEXHOJIOTMYECKUX
MIPOLIECCOB,;

— OCHOBHBIE MPUHIIMIIBI OPTaHU3ALMHU IPOLIECCOB XMMUYECKON TEXHOIOTUU.

Ymemy:

— OIpEeAeATh XapaKTep ABMXKEHUS )KUAKOCTEHN U ra30B; OCHOBHBIE XapaKTEPUCTUKH MPOLIECCOB
TEIUIO- M MacCOoNepeaud; pacCYUTHIBATh IapaMeTpbl W BbIOMpaTh ammaparypy s
KOHKPETHOT'O TEXHOJIOTMYECKOTO MPOLEecca;

— PacCUYUTHIBATH OCHOBHBIE XapaKTEPUCTUKH XMMHUKO-TEXHOJIOTHUYECKOTO Mpoliecca, BHIOUPATh
palMOHANBHYIO CXEMY

Braoemo:

— METOJaMU TEXHOJIOTMYECKUX PACUETOB OTAEIbHBIX VY3JI0B W JETajed XUMHU-YECKOTO
000pyI0BaHNUS;

— METOJaMU  OMNpENeNeHHUS  PANUOHAIBHBIX  TEXHOJOTHYECKHMX  PEKHUMOB  pabo-Thl
000py/I0BaHNUS;

— MeToJaMU aHaju3a M pacyeTa MpPOIECCOB B NPOMBIIUICHHBIX ammaparax, BbIOOpa HX
KOHCTPYKIIUH, OTIPEICTICHIS TEXHOJIOTHYECKIX TToKa3aTesel pa-00Thl anmaparos. .
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3. KpaTkoe coaep:kaHue TUCHUILIHHBI

Pazpnen 1. 'mapoannaMuyeckne Npouecchbl M aNnapaTbl XMMU4€CKOH TeXHOJIOT M.

1.1. Bsexenwue B aucuuIuiMHy. OCHOBHBIC MOHATHS U OIPEICICHUS.

[Ipenmer mucuummHbl  «lIpomeccsl ©  anmapaTbl XUMHYECKOW  TEXHOJIOTHUW».
Knaccudukamuss  mpomeccoB.  HempepblBHBIE W NEpUOAWYECKUE, CTAllMOHAPHBIE U
HECTallMOHAPHBIE MPOIIECCHI.

OcHOBHBIC 3aKOHOMEPHOCTH IPOIECCOB W OOIME MPHUHIMITBI pacdera armapaToB
XUMHUYECKON TEXHOJIOTHH.

Kunkoctr m ra3el. Knaccuduramnus skunkocteit. neanbHas xuakocts. KanenbHble u
ynopyrue KuakocTdu. Cuiibl, JCHCTBYIOIIME B JKHAKOCTU: MAaCCOBBIE M TIOBEPXHOCTHBIE.
Hamnpsoxkenus B )KUJIKOCTAX U Ta3ax (TaHTeHIIMAIbHBIE U HOpMasibHbIe). CBOMCTBA JKUIKOCTEH.

Monens HenpepbIBHO cpenbl. [loHaTHE PU3NYecKOro 31eMEeHTapHOro 00beMma.

1.2.  OCHOBBI TEOPUU TIEPEHOCA.

OCHOBBI TEOpUH SBJICHU MTEPEHOCA: aHATN3 MEXaHU3MOB, MOJISTTUPOBAHUS U Pa3pabOTKU
0000IIIEHHBIX METOJIOB pacueTa THAPOMEXaHUYECKUX, TETUIOBBIX U MacCOOOMEHHBIX MPOIIECCOB
u anmaparoB. @DOEHOMEHOJIOTHYECKHE 3aKOHBI TEpeHoca HWMITYJIbCa, MacChl W DHEPIHUH.
MonexkynsapHblii W KOHBEKTHBHBIM mepeHoc. OOmmue 3aKOHOMEPHOCTH THAPOJAMHAMHUKH,
TEIUIONEpeladd M Maccomepenadyr. B3anmMOCBsI3p 3THUX TPOIECCOB B MPOMBIILICHHON
anmapatype. Pob siBiIeHUI epeHoca Mpu XUMUUYECKUX TTPEBPAICHUSX.

MarepuanpHbie W dHEpreTuyeckue (TEIJIOoBbIC) OallaHCHI; OMPEIETICHHE MAacCOBBIX
MMOTOKOB W DSHEPreTHMYECKHX 3aTpar. YCIOBUS PAaBHOBECHS U ONpENEICHUE HaIpaBICHUS
npoueccoB mnepeHoca. OOl BUJ ypaBHEHHIl CKOPOCTH TPOIIECCOB; JBIXKYIIUE CHIIBI U
KuHeTH4YecKue kKodhumuenTsl. Jlumutupyromue craauu.

1.3. T'uapocratuka.

Jubdepennnansupie ypaBHEHUsI paBHOBecHs Oinepa. [lokosmiascss >KHAKOCTh MO
NENCTBUEM CHIIbI TsKecTH. OCHOBHOE ypaBHEHME TMAPOCTATHKU. [IpakTMueckue npuiokeHus
OCHOBHOT'O YPaBHEHUS THAPOCTATUKH.

1.4. T'upponuHamuka.

bananc cun  npu  ABMOKEHUHM  BS3KOM  HECKHMMAEMOM  JKMAKOCTH. YPpaBHEHHUE
HEPa3pbIBHOCTH (CIUIOIIHOCTH) MOoTOKa. YpaBHeHue HaBbe-CTokca u ero pu3ndeckuii CMbICI.

[Tomo6noe mpeoOpasoBanue ypaBHeHusi HaBbe-Crokca. be3pa3smepHble mepeMeHHBIC -
KpUTEPUHU THAPOJMHAMHUYECKOTO monoous (Dinepa, Pelinonbaca, @pyna, roMOXpOHHOCTH), UX
¢busznueckuil CMBICT; THapaMeTpuueckue Kputepuu. KpurepuaibHOEe YpaBHEHHE JBUKCHUS
BSI3KOM KUJKOCTH.

VYpaBHeHHE IBIWKCHHs Oiiepa. DHEPreTHUYECKUi OallaHC CTalMOHAPHOTO JBHYKCHHS
UJeaNbHON XUIAKOCTU. YpaBHEeHHE bepHymnu s uaeaqbHOW M peanbHOM xuakoctu. Ero
MPaKTUYECKUE TMPUIOKEHHUs (ucrtedeHue xuakocted, TpyOka Iluto-Ilpanarns). IlpuHiumns
U3MEpeHusi CKOpoCTel M pacXxoJOB  JKUIKOCTH  JAPOCCEIbHBIMU  MpUOOpaMu U
MMHEBMOMETpUYecKUMU TpyOkamu. OmpezeneHue pacxo0B IMPU MCTEUYCHUU KHUAKOCTEH udepes
OTBEPCTHS WM HACAJIKH.

lMunponunamMuyeckue pexXxuMbl ABIKEHUS )KUIKOCTEH: JIaMUHAPHBIN U TypO yICHTHBIMH.

Uucno PeliHonbaca M €ro KpUTHYECKHE 3HA4YeHHUs. MexXaHu3Mbl JIAMUHAPHOTO U
TypOynentHoro teueHuil. [lonsitue typOynentHoctu. [IpeacraBieHus o TUAPOAUHAMUYECKOM
MOTPAaHUYHOM CJIO€ MPH TEUYEHUH 10 TPyOaM U KaHallaM U MpU 0OTEKaHUH TeJ.

Pacyer gmamerpa TpyOONMpOBOJOB U amlmaparoB; BBIOOP CKOpPOCTEH TMOTOKOB U
ONTUMATFHOTO TUaMeTpa TPyOOTIPOBOIOB.

Pacmipenenenne ckopocrteil o paanycy TpyObl MOCTOSIHHOTO CEYEHUS MpU JJAMHUHAPHOM
CTallMOHAPHOM TE€UYEHUHU.

Teuenue B TpyOax u xaHanax. OnpeaessIonIfil MonepeyuHblid pa3Mep MoToKa B KaHAJIax
MIPOU3BOJILHOM (POPMBI: THIPABIMYECKUN PAIUYC, SKBUBAJICHTHBIN TUaMETD.

I'mapaBnuueckoe CONMpPOTHBICHUE MPU TEUEHUHU KUJKOCTEW M ra3oB. Pacuer moreps Ha
Tpenue (ypaBHeHnue [lapcu-Belicbaxa) m Ha MecTHble conpoTuBieHUs. COOTHOIIEGHUS U
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HOMOTpaMMbI sl pacyera Kod(dduuumenta tpeHus. 3aBUCUMOCTH MEXAY pacxojoM U
nepenagoM JaBieHus. Pacuer Hamopa i NEepeMEIIEHHs OKUAKOCTEH uepe3 CHCTEMY
TpyOOTIPOBOJIOB U aImaparos.

1.5. [lepemenieHne JKUIKOCTEM.

[lepemernienue XKUAKOCTEH C MOMOMIBIO MAIIWH, MOBBINAIOMNX AaBieHHe. OObeMHbIE
(mopIIHEBbIE, POTAL[MOHHBIE U JIp.) U JUHAMUYeCKHe (LEHTPOOEk HBIE, OCEBbIE U Jp.) HACOCHI.
OcHoBHBIE TIapamMeTpbl pPabOThl TUIPABIMYECKHUX MAIIKWH: MPOU3BOJIUTEIBHOCTh, HAIop,
moirHocTh, KIT/I.

Pacuer Hanopa u moTpebasieMoit MOITHOCTH; TIOAOOP ABUraTelns K Hacocy. OnpeneneHue
JOTTYCTUMOM BBICOTHI BCACHIBaHMsI. SIBJIEHNE KaBUTAIIMH U €T0 MPEI0 TBPAIICHHUE.

OcoGenHoCcTH pPabOTHI, COTOCTABICHHE W OOJACTH TPUMEHEHHS OCHOBHBIX THIIOB
HAcCOCOB - IIEHTPOOEKHBIX, TOPIIHEBBIX (IUTyHKEpHBIX) U Jp. CBA3b Hanopa, MomHocTH 1 KITJI
C MPOU3BOUTEIHHOCTHIO (XapaKTEePUCTUKU HAacocoB). PaboTa HAacocoB Ha ceTb M MX BBHIOOD;
perynupoBaHue MPOU3BOIUTEIHHOCTH.

Paznes 2. TenuioBble mpouecchl M annaparbl XMMHYeCKON T€XHOJIOTHH.

2.1. OCHOBHBIC MTOHATHS ¥ OTPEICIICHUS B TEIIoNepeaye.

OcCHOBHBIE TEIUIOBbIE MPOLIECCH] B XMMUUECKON TEXHOJIOTUU: HarpeBaHUE U OXJIaXK/IEHUE,
KOHJICHCAIIMS TTapOB U UCHIAPEHUE )KUIKOCTEH.

CranvoHapHBIN MU HECTAIMOHAPHBIA MEPEHOC TEIIOTHL. TemneparypHoe nojie, rpaJueHT
TEeMIIEpaTyphbl U TEIUIOBOM MOTOK; TeIIonepeaaya u TeriooTaaqya. TeMnepaTyponpoBOIHOCTb —
TEIJIOMHEPIIMOHHBIE CBOICTBA Cpebl.

2.2. TlepeHoc 3HEpruu B POpPME TEIIOTHI.

TennoBoit OanmaHC Kak YacTHBIM Cclydall sHepreTmdeckoro Oanmanca. OrmnpejeneHue
TEIUIOBOM HArpy3KH ammapara Hpu WU3MEHEHHH M 0e3 M3MEHEHHs] arperaTHOro COCTOSTHUSI.
Pacxon Temmonocurenei.

JubdepennmanbHoe ypaBHEHHE TIEpPEHOCAa JHEPrud B (OpME TEIUIOTHI, ypaBHEHHUE
Oypre-Kupxroda u TemonpoBoIHOCTH.

CranuoHapHblif MepeHOC TEIUIOThl uepe3 IUIOCKWE U UWIMHIPUYECKUE CTEHKHU.
CoueraHre MeXaHHW3MOB IIEPEHOCA TEIJIOTHI (TEMIONPOBOJHOCTH, KOHBEKIIUH, U3ITy4YEHUS).

KonBekTuBHBIN mepeHOC TerioThl. be3pasmepHble nepemenHble — uucia Hyccenbra,
[Texine, [Tpanaras, ['pacroda, @ypre. Pacder k03 GUIIHMEHTOB TETUIOOTAAYU MTPH BBIHYKICHHON
U €CTECTBEHHON KOHBEKIUU.

TemooOMeH npu u3MeHeHHH arperatHoro coctosiuus. Kongencanus napos. @opmyna
Hyccenpra. TemmooOMeH npy KUTICHHUH.

PannantHblll TemonepeHoc. B3anMHOe wu3nydeHue Ten. PaamaHTHO-KOHBEKTHMBHBIN
MEPeHOC TEIUIOThl. PacdeT moTepp TEIIIOTH ammapaTaMd B OKPYKAIOLIYIO Cpely U TeIIOBOU
n3ossui. OCHOBHOE ypaBHEHUE TEIIONEepeaayu.

2.3. Tennonepenaya B MOBEPXHOCTHBIX TEIIIOOOMEHHUKAX.

Temonepeaua B MOBEPXHOCTHBIX TEIIOOOMEHHHUKAX. AJJAUTUBHOCTh TEPMHUYECKUX
conpotuBiieHuid. CpeqHsis ABIKYIIAs cuiia Teronepenaun. OnpeneneHue cpeHei IBUKYIIeH
CIWIIBI B ammapaTax pa3dyHbIX KOHCTPYKIMH. B3aumMHOe HampaBieHue JBHXKEHUS
TerioHocHuTenel. PacueT moBepXHOCTH TEMI00OMEHHUKOB.

CrocoObl MOABOJAa W OTBOJA TEIUIOTHI B XUMHUYECKOW TeXHONOruu. TpeboBaHus,
MpenbsBIsieMble K TemoHocuTensM. OO0orpeB BOASHBIM TapoM, BBICOKOTEMIIEPATYPHBIMU
OpraHMYECKUMHU TETUIOHOCUTENSIMU, TOTIOYHBIMHU ra3zaMu. CrocoObl snexTpooborpeBa. OTBOI
TETJIOThI BOJIOM, BO3AYXOM M HU3KOTEMIIEPATYPHBIMHU TEIIIOHOCUTEISIMU.

TemnooOMeHHbIe ammapaThl; uX kinaccupukanus. OCHOBHBIE THIIBI TMOBEPXHOCTHBIX
TEIUIOOOMEHHUKOB  (TpyOuaThle, IJIaCTHHYAThIe,  ammaparbl ¢  [EePEMENIMBAIOIIUMU
ycrpoiictBamu # T.A.) CMecUTENbHBIE TeTNIOOOMEHHUKHU: TPAAUPHU, KOHJICHCATOPHI CMEIICHHUSI.
Brei6op onTuManbHBIX KOHCTPYKUIMN W YCIOBUH JKCIUTyaTallud TEMJIOOOMEHHBIX ammaparos.
OcHOBHBIE TEH/ICHIIUU COBEPIICHCTBOBAHHUS TEINIOOOMEHHBIX alIapaToB.
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Pa3zgen 3. Ilpouecchl M anmapatbl pa3jieJieHHSl TOMOTE€HHBIX CHCTeM (OCHOBHbBIE
Maccoo0OMeHHbIe MPOLEeCcCh).

3.1._ OcHOBHBIC NOHATHS U ONIPENICICHHUS B Maccolepeaaye.

Knaccugukamuss mnpoueccoB maccooOMeHa. OCHOBHBIE TIOHSTHSL W ONPEACICHUS.
[Iporneccsl co cBOOOTHON M (UKCHPOBAHHOM TpaHuLed pasaena (a3 u ¢ pazgensionieid ¢a3bl
neperopojakoit (MemOpanoii). Hocurenu u pacnpenensiembie BemectBa. CrocoObl BBIpAKEHUS
cocraBa (a3.

OU3UKO-XUMUYECKHE OCHOBBI MacCOOOMEHHBIX IpOLECCOB. PaBHOBECHBIE YCIOBHS H
OTIpe/eNIecHNEe HampaBlIeHUs TepeHoca BemectBa w3  (asel B ¢azy. Koosddumnuents
pacripenenenus. [lonsTre o Macconepeaaye U MaccooTaaue.

KonrnentpanmonHoe noje, TpaueHT KOHIEHTPALUK, OOMNN U yAeTbHBIA TTOTOK MAacCHI.
MounekynapHas 1up@y3ust B )KUIKOCTSX, ra3ax (mapax) ¥ TBEPbIX Teax.

3.2. MexaHHu3Mbl IepeHOCa MACCHL

VYpaBHEeHNE HEPA3PHIBHOCTH JJIS1 IBYXKOMIOHEHTHOH CHCTEMBI.

JuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEHOCAa MAcChl B OMHAPHBIX Cpefax.

Juddy3MoHHBIN NOrPaHUYHBIN CIIOH; MPOQHIN KOHIIEHTPALIUK U CKOPOCTEN B IOTOKAX.

Koadppuuumenter maccootnaun. OCHOBHbIE MOJEIbHBIE NPEJACTABICHUS O MEXaHU3ME
MaccoOTJauu.

MonenpoBanue KOHBEKTUBHOTO MaccooOmena. Yucna Hyccenbra, Ilexne, Ilpanaris,
®ypre u n1p., uX GU3NIECKUN CMBICI, aHAJIOTHH C TETTIOBBIM IT01I00MeM IPUMEHUTENBHO K ra3am
U KHIKOCTSAM. Pacuer KOA((UIIMEHTOB MAacCOOTAAaYd B ammaparax pa3JIMYHbIX THIIOB IO
YpaBHEHHSIM ¢ Oe3pa3MepHBIMU TIEpPEMEHHBIMH.

Macconepenaua. OcHOBHOe ypaBHeHMe Macconepenaud. COOTHOIIEHHE MEXIy
ko3dumenTaMu  mMaccomepenayd M MacCOOTAaud,  aIAUTHBHOCTH  TU(D(PY3HOHHBIX
conpoTtuBieHuil. MHTeHCU]UKanus Macconepenayd MyTeM BO3AECHCTBHUA Ha JIMMHUTUPYIOLLYIO
CTaJHIO.

Brnusiane ycnmoBuii  (TeMrepaTypbl, JaBJICHHS, KOHIIGHTpAlMi) Ha HaIlpaBJCHUE
MaccorepeHoca Ha mpuMepax adbcopOunm; MPUHIKAIIBE BEIOOpa aOCOPOCHTOB.

3.3. Pa30Bo€ paBHOBECHE.

MarepuanbHblii 6ajgaHC HENPEPHIBHOIO YCTAHOBMBILEIOCS IIpoliecca MpU Pa3IMYHBIX
crioco0ax BeIpa)KE€HUs COCTABOB (a3 M UX PACX0JI0B; ypaBHEHMs pabounX JIUHUH.

[IpenenpHble  KOHLEHTPALMM  paclpeiesieMoro KOMIIOHEHTa B OTHAIOIed U
u3BIeKaromen ¢a3ax A1 NPOTUBOTOYHBIX IPOLECCOB. MaKCHMMalbHO BO3MOXHAs CTENEHb
W3BJICYEHUS, MUHUMAJIbHBIN U ONITUMAJIbHBIN PacXo/ibl H3BJIEKaOLIEH (asbl.

3.4. Metoab! pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX allIapaToB.

Pacuer mnomepeuHoro cedeHus (Auamerpa) KOJOHHBI; HPEIEIbHO JONMyCTUMas MU
HKOHOMHYECKHU ONTHMAaJIbHAsl CKOPOCTHU CIJIONIHOM (ha3bl.

PanmonanbHbli BEIOOP B3aMMHOTO HarpaBlieHHs IBHXKEHHS (a3 U OpraHu3alyy MOTOKOB
B MaccoOOMEHHBIX anmnaparax. Pacyer MaccOOOMEHHBIX MPOLIECCOB M annapaToB I CHCTEM C
OJIHUM pacIipeiesiieMbIM KOMIIOHEHTOM. OCHOBBI pacueTa BbICOTHI MacCOOOMEHHBIX alnapaTtoB
C HENpepbIBHBIM U CTYNEHYAThIM KOHTAKTOM (a3. J[Ba OCHOBHBIX METO/a pacueTa: Ha OCHOBE
KO3 QUIIMEHTOB Maccolepeiayd U Ha OCHOBE IHOHSATHS TEOPETUYECKON CTYNEHU pa3esCHHS.
[TonsTne ymucna eIUMHMIl TMEpeHOca W BBICOTHI €IMHUIIBI nepeHoca. dakrop Mmacconepenayu.
Cpennsisi nBHXKyIIas Cwia Maccoleperaud. BiMsHue NpoJoJbHOIO NepeMelInBaHus Ha
CPEIHIOI JBIDKYILYIO cuily Macconepenaud. Ilponenypa pacuera, ocCHOBaHHas Ha OOBEMHBIX
koapduureHTax Macconepenauu. I'paduyecknii 1 aHaTUTUYECKUN METO/IbI pacyeTa.

Pacuer BBICOTBI MacCOOOMEHHBIX amMapaToB €O CTYNEHYaTbIM KOHTakTOM (a3.
D¢ pextuBHOCTH cTyneHn 1o Mbapdpu. CBs3p uucia equHUIl nepeHoca U jokanbHoro KITJI
cTyneHn 1o Mbdpdpu. UMCIeHHBIH pacyeT «OT CTYNEHH K CTYNEHH» U ero rpaduyueckas
MHTEPHpETaIHs C UCIOIb30BAHUEM «KMHETUYECKON JTMHUMWY». YUeT CTPYKTyphl moTokoB u KIIJ]
Tapenku. OcoOEHHOCTH pacyeTa TapeiabuyaThiX KOJIOHH Ha OCHOBE IOHSTHS TEOPETHYECKOH
Tapenku. Yucio efCTBUTENbHBIX U TEOPETHUECKHUX TapelaoK. DPPEeKTUBHOCTD TapENKH.
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PanmonanbHbI BEIOOp B3aUMHOTO HAMpaBJICHHS IBMKCHUS (a3 U OpraHU3aIii IOTOKOB
B MacCOOOMEHHBIX aIllaparax.

3.5. A6copbuusi.

OOmue TPUHIMIBI YCTPOWCTBA W KiIaccU(UKAIMs ammapaToB JUIsi MacCOOOMEHHBIX
MIPOLIECCOB B cucTeMax '"ra3(map)-kuakocts". OCOOCHHOCTH KOHCTPYKIIH a0copOepoB.

OcHoBHBIE TUIMBI U OOJACTU TMPUMEHEHHs] aOCOPOEPOB: HACATOYHBIC M TapesibuaThie
KOJIOHHBI, amiapaThl CO CILIOMIHBIM M CEKIIMOHUPOBAHHBIM 0apOOTAXKHBIM CJIOEM, almaparthbl ¢
JUCTICPTUPOBAHUEM SKHUIKOCTH.

Cxembl  aOCOPOITMOHHO-ICCOPOIMOHHBIX YCTAHOBOK C BBIJICJICHHEM HW3BICYCHHOTO
KOMIIOHEHTa W pereHepauueil abcopOeHTa (necopOuuel Ipu MOBBILIEHHOW TeMIleparype,
MTOHIKCHUEM JaBJICHUS, OTYBKOW WHEPTHBIM HOCHUTEIIEM ).

3.6. uctmmnsanus. PekTudukarus.

Paznenenne qUCTUIUIALIMEH KUIKUX TOMOTEHHBIX CMECEH M CKIKEHHBIX Ta30B; 00JIacTH
MIPUMEHEHUSI 1 0COOCHHOCTH MTPOBEICHUSI MIPOIECCOB MIPH PA3IUYHOM JIaBJIICHUH.

[TapoXuaAKOCTHOE paBHOBECHE MJISI CUCTEM C TMOJHOM W OTPAHMYEHHON B3aMMHOMU
pacTBOPUMOCTBIO W €r0  BJIMSHUE HAa  BO3MOXHOCTH  pa3fClieHUss  KOMIIOHEHTOB
TUCTUJUIAIIMOHHBIMU MeTOlaMu. PacdyeT paBHOBecHs JIJIsl MACATbHBIX OMHAPHBIX CMECEH.

[Ipoctas m ¢paknrioHHass TMEeperoHka; MeperoHka c aeduiermamnueii. MaTtepuanbHbII
OasaHc, pacyeT BhIXOJa MPOIYKTa M €ro CPEJHEr0 COCTaBa MpH MeperoHke OWHAPHBIX CMECEH.
Cxembl ycTaHOBOK. TeroBble OamaHChl M pacyeT pacxXxoJOB TEIJIOHOCUTENEH IS 3THUX
MIPOLIECCOB.

Pextuduxarms. OU3HKO-XMMHYECKHE OCHOBBI M OCOOEHHOCTH YCJIOBHUH IPOBENEHUS
nporieccoB. CXeMbl YCTAHOBOK JIJIsi HEMPEPHIBHON M MEPUOANIECCKON peKTHU(PUKAINK OWHAPHBIX
cmeceit. OCOOEHHOCTH YCTPOMCTBA anmapaToB (HACaJAOYHBIX U TapebuaThIX KOJOHH) M BBIOOpA
pEeKUMOB HX paboThl mpu pekThudukanuu (1Mo cpaBHEHHUIO C abcopOrmeit). OcoOeHHOCTH
yCTpoOiicTBa U BapuaHThl pabOTHI HcTiapuTene 1 1ederMaToposB.

MonenupoBanue U pacueT MPOLECCOB M anmapaTtoB MPU HENPEPHIBHOW peKTU(UKaAUH
OouHapHbIX cucteM. OCHOBBI YHMCIECHHOTO U Ipad0aHAIMTUYECKOT0 METOJI0B. MaTepuanbHbIN
Oamanc. PabGoume muaMmM. OmnpeneneHrue MHUHUMAJIBLHOTO W pabodero (haerMoBOro YmMCa.
TennoBoii 0amaHC M pacyeT pacxoJOB TEIUIOHOCHTENeH. [IpUHITUIIBI TEXHUKO-3KOHOMHUYECKON
ONTUMM3ALIMK TpH pacuere paboyero (rerMoBoro 4umcia, pa3MepoB ammaparypel U
sHepreTrueckux 3aTpaT. OCHOBBI pacuera TapeibyaThiX M HACAJOYHBIX PEKTU(PUKAIIMOHHBIX
KOJIOHH.

Paznea 4. Ilpouecchl u anmapartbl pa3jieleHUsi TeTEPOreHHbIX CUCTeM (OCHOBHbIE
rUpoMexaHnyecKue Mpouecchl).

4.1. Paznienienue reTeporeHHbIx cucteM. OCHOBHBIE MOHSATHUS M METOJIBIL.

Knaccudukanus KUAKHMX M Ta30BbIX T'€TEPOrEHHBIX CHUCTEM: CYCHEH3UH, SMYIbCHUH,
TIEHBI, TIBLIM, TYMaHbl. MaTepHallbHbIi 0anaHc MPOIECCOB pa3/IesieHUs TeTEePOreHHBIX CUCTEM.

Onenka »5¢(deKTUBHOCTH U BBHIOOP ONTHMANBHBIX MPOIECCOB M amnmapaToB s
pas3fenieHus TeTepOreHHbIX CMECEeH.

4.2. OCHOBBI TEOPUHU OCAKIACHUS.

Paznenenne >KUOKMX ¥ Ta30BBIX CHCTEM B TMOJIe CUJ TshkecTd. Pacder ckopocrteid
CBOOOJHOTO M CTECHEHHOTO OCAXKICHMSI TBEPJBIX YACTHUI[ IMIapooOpa3HON M OTIMYHBIX OT Hee
(GhopM B 10JI€ CUITBI TSDKECTH.

[Ipouiecchl oTCcTaMBaHUsI U YCTPOMCTBO alMapaTroB pa3felieHusl CYCIeH3HM, SMYIbCUil U
nelieil. PacdyeT MOBEpXHOCTH OCAXKICHUS U MPOU3BOIUTEIILHOCTH OTCTOMHUKOB. Y CTPOMCTBO U
JeCTBHE IUKIOHOB (IIPOCTHIX U OaTapeHHBIX), TUAPOIIMKIOHOB.

4.3. TeueHue >KUIKOCTH Yepe3 HETOABMKHBIE 3€PHUCTBIC U TICEBI00KIKEHHBIE CIIOU.

3HaueHne TUIPOJMHAMHKHN 3EPHUCTHIX CIIOEB B Tpolleccax (UIBTPOBAHUS, TEIUIO- U
MaccooOMeHa, TeTeporeHHoro katanm3a W Jp. OCHOBHBIE XapaKTEPUCTUKH OTHX CJIOEB:
JMCTIEPCHOCTD, YIeTbHas MOBEPXHOCTh, MOPO3HOCTh, SKBUBAIECHTHBIN TUaMeTp KaHanoB. Pacuer
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TUPABIMYECKOTO COMPOTUBJICHUSL CJ0sl. ['HIpaBiIryecKoe COMPOTUBJICHHE CJIOEB HACAJIOK
MIPOMBIIIIJICHHBIX MAacCO- U TEMJI0O0OMEHHBIX ammapaToB.

Pexxumbl TedeHUs TOTOKOB B HACaJ0YHBIX KOJOHHAX. [ MIpaBIM4YecKOe COMPOTUBIICHUE,
SIBJICHUS TIOJIBUCAHUS, 3aXJICOBIBAHUS U UHBEPCHUH (ha3 U pacueT COOTBETCTBYIOIIUX CKOPOCTEH.

lupponuHamMuka TCEBIOOKWKEHHBIX (KHIsiux) cioeB. OOnacT MpUMEHEHUs
IICEBI00KMKEHUSL. OcHOBHBIE XapaKTEePUCTUKU IICEBI00KMKEHHOT0 COCTOSTHUSL.
IM'uppaBnuueckoe conmpotuBieHue. PacyeT ckopocTeit MceBA00KMKEHU U CBOOOTHOTO BUTAHHS,
BBICOTHI  TICEBJIOOKIDKEHHOTO ciiosl. OMHOPOJHOE ¥ HEOJHOPOJHOE TIICEBIAOOKIDKCHHE.
Oco0OeHHOCTH TICEBIOOXKIDKEHUSI TIOJMUAMCIICPCHBIX coeB. [IHEBMO- ¥ THUIAPOTPAHCHIOPT
3€pHUCTHIX TBEPBIX MATEPUAJIOB.

4.4, duabpTpoBaHUE CYCHEH3UI M OUMCTKA 'a30B OT IIbUIEH.

Crneunduka MoBeACHHUS OCAIKOB KaK 3€PHUCTBHIX CIOEB: C)KUMAEMbIe M HEC)KMMaEMBbIE
ocaiku. Buubl (GUIBTPOBAIBHBIX mMeperopofok. @akTopel, BIUAIOIIUE HA CKOPOCTh
(bunpTpOBaHUSI. dunbTpOBaHKE npu MOCTOSIHHOM CKOPOCTH (buIBTPOBAHUS.
DKCHEPUMEHTAIBHOE OTPEICICHNE KOHCTAHT ypaBHeHUs (uubTpoBanus. Kimaccudukanus u
YCTPOWCTBO OCHOBHBIX THUIIOB HEMPEPHIBHO M TMEPUOJMYECKH paboTalmuX QUIHTPOB U

GUIBTPYIOIIUX LHEHTPUPYT.

4. O0beM yueOHOM THCHHMIIINHBI

Cemectp
Bcero
Bun yue6HOM paGoTHI - o 6
3E KaJ. 3E Axaj. 3E Axaj.
4. 4. q.
OO0wiast TpyA0E€MKOCTb AUCLHUIUINHBI 11 396 5 180 6 216

KonTakTHasi paboTa — ayIuTOpHbIE
4,45 | 160 1,78 64 2,67 96

3AHATHA:

Jlexunu 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
JlabopaTtopusie paboTs (JIP) 0,89 32 - - 0,89 32
CamocrosiTeJibHasi padoTa 4,55 164 2,22 80 2,33 84

CamMocTosITenRHOS HU3YyUCHHUEC pa3aciioB 4,55 164 2'22 80 2’33 84

IIACIUATUINHEI
Bujabl KOHTpOJIS:
IK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHass pabota — HpoOMeXyTO4yHas
arTecTranus 2,0 0.8 1,0 0.4 0,1 0.4
[ToaroToBka K 9K3aMeHy. 71,2 35,6 35,6
Buja nToroBoro KOHTpoJIsi: IK3aMeH IK3aMeH
Beero Cemectp
Bun yue6Ho#t paboThl ) 6
3E Actp. 3E Actp. 3E Actp.
q. q. q.

OO61ast TPYA0EMKOCTh AUCHUTITUHBI 11 297 5 135 6 5%

KonTakTHast paboTa — ayAnTOpHBIE
4,45 | 120 1,78 48 2,67 72

3aHATHA:

Jleknnu 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausrus (113) 1,78 48 0,89 24 0,89 24
JlaGopatopusie padotsl (JIP) 0,89 24 - - 0,89 24
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CamocrosiTejibHasi paboTa 4,55 123 2,22 60 2,33 63

CamocTosTenpHOE U3yUEHUE pa3ieioB 4,55 123 2,22 60 2,33 63

IHACIUATLINHEL

Buabl KOHTpOJIA:

9K3aMeH 2,0 54 1,0 27 1,0 27

KoHnrakTHas pabota — IpOMEKYyTOYHAsS

arrecranus 2,0 0.6 1,0 0.3 1,0 0.3
[ToaroroBka Kk ’K3aMeHy. 53,4 26,7 26,7
Buja nTOroBoro KOHTpoOJIsi: IK3aMeH IK3aMeH

AHHOTaN U padoyeil mporpaMme TUCHHUIJIMHBI
«O0masi XuMu4ecKasi TEXHOJIOTUsDy
1. Heap mucuunauHbl — popMupoBaHue 3HAHMN B 00/1aCTH peaiM3alMU XMMHUKO-
TeXHOJIOTHYEeCKHX MPOLECcCOB € YU4eTOM (PH3MKO-XUMHYECKUX 0COOEHHOCTEeH MPOTeKA0IUX
peakuuii, BbIOOPAa ONTHMAJBHBIX YCJIOBHH peaju3yeMbIX TMpoOLeECcCOB, Bbi0opa
3¢ (eKTUBHBIX PEaAKTOPOB, NMPUOOPETEHUS HABBLIKOB B COCTABJIEHHH MATEPHAJBHBIX M
TeNJIOBbIX 0aJIaHCOB, B pacyeTe IMPOLECCOB M PEeaAKTOPOB HA OCHOBE MaTeMaTH4YeCKOI0
MO/IeJINPOBaHUs, TMOJIyYeHMs] 3HAHMH B o00JacTH pa3paboTku 3HeprocéeperawIMX
XUMHKO-TexHoornyeckux cucreM (XTC), 6e30TX0AHBIX U MAJTOOTXOAHBIX TEXHOJIOTHI Ha
NnpuMepe COBpeMEHHbIX POU3BO/ICTB.
2. B pe3yabtrare u3yYyeHHs AMCHUILUIMHBI oOydamoumiics 1m0 mnporpaMmme
CHeNHMAIUTETA JOJIKEeH:
Osnadems cjieAylOIIMMUA KOMIIETEHIHUSIMU
— CIOCOOHOCTBIO HCIIOJIb30BaTh MaTEMaTUYECKUE, E€CTECTBEHHOHAYYHbIE M HWHKEHEPHBIC
3HAHUSA IS pEIICHUs 3a]1a4 CBoel nmpodeccnonaabroit aesreapHoct (OIMTK-1);
3namo:
— OCHOBBI TEOPUH XUMUYECKHUX MPOLIECCOB U PEAKTOPOB;
— METOJIOJIOTUIO HCCIIEIOBAHMSI B3aUMOJICUCTBUS XUMUYECKHUX IPEBpPALICHUNM W SBICHUU
MepeHoca Ha BCeX MaCIITa0HBIX YPOBHSX;
— METOJMKY BbIOOpa peakTopa U pacyéra mporecca B HEM;
— OCHOBHbBIE PEAKI[MOHHBIE MPOIIECCH] U PEAKTOPhl XUMUUECKON U OMOTEXHOJIOTUH;
— OCHOBHBI€ MPUHLMIBI OPraHU3aluyd XUMHUYECKOTO IPOU3BOJCTBA, €ro HEPAPXUUECKYIO
CTPYKTYpPY, METO1bI OLIeHKU 3((HEKTUBHOCTH MPOU3BOJICTBA;
— OCHOBHBIE XMMUYECKHE MTPOU3BOJCTBA. ;
Ymemu:
— paccunuTaTh OCHOBHBIE XapaKTEPUCTUKH XMMHUECKOTO MPOLECCa;
— BBIOpATh paloOHANIBHYIO CXEMY MPOU3BOJICTBA 33JaHHOTO MPOJIYKTa;
— OLIEHUTH TEXHOJIOTUYECKYIO 3(D(PEeKTUBHOCTH TPOU3BOJICTBA;
— BBIOpATh 3(h(PEKTUBHBIN THIT PEAKTOPA;
— IPOBECTH pacCyeT TEXHOJIOTHYECKUX MApaMETPOB VISl 3aJJaHHOTO IIPOLEcca;
— ONpPEIENUTh apaMeTPbl HAMITYYIlIed OPraHU3alMu IPOLIECCa B XUMUYECKOM PEAKTOPE;
Braoems:
— MeToJaMu aHanu3a 3pGEKTUBHOCTH padOTHl XUMUUECKUX MPOU3BOICTB;
— METOJaMU pacyeTa M aHajdu3a MpPOLECCOB B XHUMHYECKHMX pEaKTOpax, OMIpeaeieHUus
TEXHOJIOTMYECKUX MOKa3aTesei;
— MeTOoJiIaMHu BBIOOpa XUMHUUYECKUX PEAKTOPOB

3. KpaTkoe coaep:xkaHue TuCHUILTHHBI

1.1. OcHOBHBIE onpeAeIeHUs] U TOJI0KEHH .

Xumuyeckasi TeXHOJOTHS. OObEKT XUMHUECKON TEXHOJIOTHH. MeXOTpaciaeBoi XapakTep
XUMHYECKON TEXHOJIOTUU. Pa3BUTHE XMMHUYECKUX MPOU3BOJCTB M XUMUYECKOW TEXHOJOTHH.
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MecTo XUMHUYECKOH TEXHOJOIMH B IPOMBIIIIJICHHOHN cepe U METOI0B XUMUYECKON TEXHOJIOTHH
B HEXMMHUYECKUX OTpaciiX MPOMBIIUIEHHOCTH. CHCTEMHBI aHalu3 CIOXKHBIX CXEeM U
B3aUMOJICICTBUM D3JIEMEHTOB CXE€Mbl — TOHATHE M cojepkaHue wmerona. dusnmyeckoe u
MaTeMaTH4eCKOE MOJICTUPOBAHUE, OTIPE/ICTICHUE U OCHOBHBIE MOHATHS, UX MECTO B MHXKEHEPHO-
XUMHYECKUX HCCICNOBAaHUSAX W  pa3paboTkax. Mecro W 3HAYCHHE HATYPHOTO U
BBIUMCIIUTENBHOTO SKciepuMenTa. Coaepkanue u 3aauu ya1eOHOTro Kypca.

1.2. XumMu4veckoe npou3BoacTBO.

[ToHsiTHE O XUMHUYECKOM TIPOU3BOJCTBE. MHOTO(MYHKIIMOHATHHOCTh XUMHYECKOTO
npousBojicTBa. OOmas CTPyKTypa XHMHYECKOTO MPOou3BOJCTBA. (OCHOBHBIE TIOJICUCTEMBI
XUMHUYECKOTO TMPOU3BOACTBA. (OCHOBHBIE TEXHOJIOTMYECKHE KOMIIOHEHTHl XHUMHUYECKOTO
MIPOU3BO/ICTBA.

KauecTtBeHHBIE U KOJMUYECTBEHHBIE MMOKA3aTEIN XUMHUYECKOTO MPOU3BOJICTBA: TEXHOJOTUUECKHE,
SKOHOMUYECKHE, IKCIUTyaTallMOHHBIC, COIIHAJIbHBIE.

1.3. CoipbeBble pecypcbl, BOAa M JHEPTUsl B XMMHYECKOM NMPOU3BO/ICTBeE.

Knaccudukaius ChIpbEBBIX PECYpPCOB MO Pa3IMYHBIM TpH3HAKaM — (Ha30BOMY
COCTOSIHMIO, TIPOMCXOXKJICHHUIO, HCTOYHHUKAM. MuHepanbHOE Chipbe (PyAbl U TOJE3HbIE
HCKOIIa€Mbl€), OpPraHUYecKOe MPUPOJIHOE ChIphe (TOPIOUME HCKOIAEMbIE), PACTUTENbHOE U
KUBOTHOE CHIPhE, BTOPUYHOE CHIPhE€ — WX HCIOIB30BaHHE W MYTH TepepadoTku. OCHOBHBIC
crocoObl IEPBUYHON 00paOOTKHU CHIPhsI (0OOTaIeHNE, OUNCTKA, MOATOTOBKA K TPAHCTIOPTUPOBKE
u mepepabotke). [loHATHe, CYIIHOCTP W TPUMEPHI YIIYOJEHUS WCIOIb30BAaHUS CBHIPHS,
KOMOMHHMPOBAHUS POU3BOJICTB U KOMILUIEKCHOU TTEPepabOTKU CHIPHSI.
3HaYeHWE M WCIMOJh30BAHWE BOJBI B XUMHUYECKUX MPOU3BOJACTBAX. VICTOYHMKHA BOJBI.
TpeGoBanusi K TEXHOJOTHYECKOM W OBbITOBOW Boje. I[IpombiniieHHas MOATOTOBKA BOABI H
METOJbl €€ OYUCTKH OT mpumeceil. OCHOBHBIE METOJbl KOHTPOJISI KayeCTBa BOJbl. DKOHOMMUS
BOJIOTIOTPEOJICHHS B TIPOM3BOJICTBE. BO1I00OOPOTHBIE CUCTEMBI.

Buapl W WCTOYHWUKH DSHEPIMM B XUMHUYECKOW MPOMBIINIJICHHOCTH. MacmTaObl
noTpebsieHnss W CrocoObl yMEHbLIEHUS HHepreTudeckux 3arpar. CyIIHOCTb M IpPUMEpPHI
pereHepanv M PEKyNepaluy SHEPruU. OHEProTEXHOJIOTMYECKHME CHUCTEMBbI. BTOpuuHbIE
SHEPreTUYECKHUE PECYPCHI.

Pa3znen 2. Teopernueckue 0CHOBbI XUMHYECKHX NMPOLECCOB U PEAKTOPOB.

2.1. OcHOBHBIE Onpe/ieseHUs] U MOJI0KEeHUs.

PU3UKO-XUMHYECKUE 3aKOHOMEPHOCTHU XUMHUYECKUX NIpeBpalleHUI —
CTEXUOMETPUYECKHE, TEPMOJMHAMHYECKHE, KuHeTudeckue. llokazarenn  XMUMHYECKOTO
MIPEeBpPALIEHUS — CTENIEHb MPEBPALICHUS, BBIXO MPOAYKTa, HHTErpanbHas U nuddepeHnnansHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIMHU U MPEBPALIECHUSI PEAreHTOB.

2.2. XuMHYeCKHe MPOLecchl.

Omnpenenenue. Kinaccupukanus XUMUYECKHX MPOIECCOB MO PA3NUYHBIM NMPU3HAKAM —
XUMHYECKUM (BHJ XUMHUYECKOW peaklHnH, TEPMOJMHAMHUYECKHE XapaKTEPUCTUKU, CXema
npeBparieHuil) 1 Ga3oBbIM (YHCIIO U arperaTHOe COCTOSTHUE ¢a3).

I'omorenHsIil xumuueckuil npouecc. OnpeneneHue U nNpuMepsl. BiusHue XUMUYECKUX
MPU3HAKOB M YCIIOBUN MPOTEKaHUs Mpolecca Ha ero nokazatenu. CrocoObl UHTEHCH(PHUKAIUH.
[TonsitTne onTUMaNbHBIX Temmeparyp. ONTHUMalbHBIE TeMIepaTypbl s OOpaTUMBIX U
HEOOpaTHUMBIX SK30- U DHIOTEPMUYECKIX PEAKIIHIA.

I'eteporennslii (HeKaTaATUTUYECKH) XUMHUECKUN mporiecc. OmnpenenceHrue U MPUMEpHI.
CrpykTypa mpoiiecca u ero coctaBisitomue (ctaauu). Habmogaemas CKOpOCTh XUMUYECKOTO
npeBpaieHus. O6nactu (pexuMbl) MPOTEKaHUS MPoOIEcca, TMMUTUPYIOIIAs CTaIUs.

I'eteporennsiii xuMuueckuit mporecc '"ra3z (KHAKOCTh) - TBepaoe". OOOCHOBaHUE,
MOCTPOECHUE U aHAIM3 MaTEMATHUYE€CKOW MOJIEH Uil peaKluil ropeHus (MOJENb "CKUMAaroIascs
chepa") u TOmOXMMHUYECKOH (Moaens "c HeB3auMmojaeWcTByromuM siapom"). Habmromaemas
CKOPOCTh TPEBpAIEHUS, BpeMs TPEBpAICHUs W MyTH HHTCHCU(DUKAIUU [UIsI Pa3TMYHBIX
obnacreii mpoTekaHus mporecca.
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I'ereporennsplii XuMHUYECKU mpouecc '"raz (KUAKOCTb) - KuAKOCTh'. OOOCHOBaHUE,
MIOCTPOCHHE M aHaJM3 MaTeMaTudeckoil monenu. HaOmromaemas CKOpOCTh TNpeBpalleHHUS H
oOmactu nmpoTtekanus npouecca. Ilyrn naTeHcuuKanum Uit pa3InyHbIX PeXUMOB Ipoliecca.
Karanutnueckuii nporiecc. Omnpenenenue, kinaccudukamnms, TpuMepsl. | eTepOTeHHBIN KaTaan3
Ha TBepAOM KaTayiu3zarope. OOOCHOBaHUE, IOCTPOCHUE U AHAIW3 MAaTEMAaTUYECKON MOJEIN Ha
KaTaJIMTUYECKON MOBEPXHOCTH M B IMOPUCTOM 3epHe KaTtanmsatopa. Habnromaemas CKOpOCTb
npeBpalieHuss M oOnacth mnporekaHus mnpouecca. CTeneHb HUCHOJIb30BAaHUS BHYTPEHHEH
noBepxHocTu. [lyTn nHTEeHCUPUKAITNY KaTATUTUYECKUX MPOLECCOB.

2.3. XumMnueckmne peakTopsbl.

OnpeneneHre M Ha3HAuUE€HUE XUMHYECKOIO peakTopa. Peakropbl B XMMHUYECKUX U
HEXUMHUYECKUX OTPACIAX MPOMBIIUICHHOCTH. O030p TUIOB XUMHUYECKUX PEAKTOPOB, HX
CTPYKTYpHBIE DJIEMEHTHl (peaklUMOHHAas 30HA, YCTPOWCTBa BBOJAa W BBIBOJA, CMEIIEHUS,
pasfesieHuss U paclpeesieHus] MOTOKOB, TEIUIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOLIECCHl U
SIBJICHUS B HUX.

CucremaTu3zaius MpoleccoB B XMMHMUYECKOM pEakTope Mo MacmTaly MX NPOTEKaHUS:

XMUMHMYECKasi peaklys, XUMUYECKHIl IMpolecc B JJIEMEHTapHOM 00beMe, IMpOLEecchl B
PEaKIMOHHOM 3JIEMEHTE U B PEAKTOpE B LIEJIOM, UX B3aUMOCBS3b M HepapXuyecKas CTPYKTypa
MaTeMaTHYeCKOW MOJEeNH Ipoliecca B peakTope. [Ipumepbl mpoliieccoB B pa3iMUHBIX BUAAX
XUMHUYECKUX PEAKTOPOB.
Knaccudukanus mpoieccoB B peakTopax IO pa3IUYHbIM IpU3HAKaM - BUJ XUMHUYECKOIO
mpolecca, OpraHu3alusi MOTOKOB pEareHTOB (CXema JBMKEHHUS DPETeHTOB 4Yepe3 peaxTop,
CTPYKTYypa MOTOKOB B PEaKIIMOHHOW 30HE), OpraHu3alus TEMJIOBbIX TOTOKOB (TEIIOBOM pPekKuM,
cXeMa TeruiooOMeHa), CTallHOHAPHOCTh MpoIlecca.

O6ocHOBaHME M TOCTPOEHHME MaTeMaTHMYecKOil MoJenHu TMpollecca B peakTopax
Pa3IMYHOTO TUINA KaK CHUCTEMbl YPaBHEHHMH MaTepHalIbHOTO U TEIUIOBOTO OallaHCOB HAa OCHOBE
JAHHBIX O CTPYKTyp€ MOTOKA, XMMHYECKUX IPEBPALCHUAX, SIBJICHHUIX IEpeHoca Tera Hu
BelleCTBA M WX B3aumojeiicTBuu. Cucrematuzanuss M KiIaccu(uUKalusg MaTeMaTHUYECKUX
MO/IEJIEN MPOLIECCOB B PEAKTOPAX.

N3oTepmuueckre Mponecchl B XMMHYECKOM peakTope. BiusHue CTpyKTypbl MOTOKa
(umeanbHOE CMEUIEHHWE U BBITECHEHHE), CTAallMOHAPHOCTH TMpoliecca (MPOTOYHBIM U
MEePUOIUUECKHIT), TapaMeTPOB U YCIIOBUN MPOTEKaHUs Ipolecca (TemmnepaTypa, KOHIEHTpaIus,
JaBJieHHe, 00beM PEaKIIMOHHOM 30HbI, BpeMsl), BUAa XUMUYECKOM peakuuu (IpocTasi U CIOKHas,
oOparumasi U HeoOpaTUMasi) W ee MapaMeTpoB Ha MPOMIM KOHIEHTpAUi U TOKa3aTelu
mpolecca B peaktope (CTeneHb MpeBpallleHus, BBIXOJ IMPOJYKTa, CEIEKTHUBHOCTb IPOIECCa).
OcHoBbl pacyera mpouecca B peaktope. ComocrtaBieHue 3QQPEKTUBHOCTU TMPOLIECCOB B
peakTopax, ONMChIBAEMbIX MOJIEISIMU UJCAIBHOIO CMEIIEHUS U BBITECHEHUSI.

HeuszorepMuueckue mnpoueccbl B XUMUYECKUX peakrtopax. OpraHuzanus TEIUIOBBIX
MIOTOKOB U PEKUMOB B XUMHUUYECKHX peakTtopax. Pacnpenenenue temnepaTypbl, KOHUEHTpauui U
CTENEHU MPEBPALLECHUS B PEAKTOPE B PEXKUMAX HJICAJbHOTO CMEUIEHUS M BBITECHEHUS,
aauabaTuyeckoM H C TemiooOMeHoM. CBsA3b TeMmmepaTypbl M CTENEHH INPEeBpallleHUus B
aguabatuueckoM mporecce. CoOmocTaBieHUE C€ HU30TEPMUYECKUM pexuMoM. Yucino wu
YCTOMUYMBOCTD CTALIMOHAPHBIX PEKUMOB B PEaKTOPaX UJI€AJIbHOTO CMEILICHHUS.

2.4. IIpomMbIIVICHHBbIE XUHMHYECKHE PEAKTOPBI.

Ha KOHKpeTHBIX mpuUMepax MNPEeIMETHO PacCMATPUBAIOTCS MPOMBILIUICHHBIE PEAKTOPHI
JUTSl TPOBEACHUS] TOMOT€HHBIX, T€TEPOT€HHBIX U KAaTAIUTUYECKHUX MPOLECCOB — TUIIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTHKU U OCOOCHHOCTH pexuMa, 00IACTH UCIIOJIb30BAHMUS.

Pa3nen 3. XumMu4yeckoe npou3BoACTBO, KAK XUMHKO-TEXHOJIOTHYECKasl CHCTeMA.

3.1. CTpyKkTypa M onUCaHHEe XMMHUKO-TEXHOJIOTH4eCKOH CUCTEMBbI.

XUMHYEeCKOoe TMPOU3BOJACTBO Kak XuMHKO-TexHojorudeckas cuctema (XTC). INonstue
cucteMbl M XTC. CocraB XTC: »jgeMeHTbl, CBS3M, MNOACHCTEMEI. OJieMeHTHl X1C,
KJaccu(UKaIus Mo BUAY MPOIECCOB W Ha3HaueHHUI0. TexHomornyeckue cBsizu dneMeHToB XTC
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(motoku). IlocnenoBaTenbHas, NapaieNbHas, pPa3BETBICHHASA, ITOCIEIOBATEILHO-00BOIHAS
(baiinac), oOpaTHas (PEIMKIT) TEXHOJIOTHYECKUE CBS3H. VX cCXeMbl U Ha3HAYCHHE.

Onucanne XTC. Bunst mogeneit XTC - onmcarenbHbie u rpaduueckue. OnucarenbHbIe
MOJIEIM - XHMHMYecKas cXeMa M MaTeMaTHdeckas Mojenb. [ paduyeckue ™oxpenu -
(byHKUMOHATBHAS, TEXHOJOTMYECKas, CTPYKTypHas U Jpyrue (CHelHajbHbIE) CXEMBI.
Haznauenue, npumMeHeHNe U B3aUMOCBS3b MO/IENIEH.

3.2. Anamm3 XTC.

[Tonsarue, 3amaun u pesynbraThl aHanuza XTC - coctosane XTC, maTepualbHBIA U
TEIUIOBOW OaJlaHChl, MOKAa3aTeIN XUMUYECKOTO TIPOU3BO/ICTBA.

CpoiictBa XTC Kak CHCTEMBI: B3aUMOCBSI3aHHOCTh PEXKHUMOB 3JEMEHTOB, DPa3IN4He
ONTUMAJIBHOCTU D3JIEMEHTa OJMHOYHOIO M B CHUCTEME, YCTOMYMBOCTh M CYIIECTBOBAHUE
CTallMOHAPHBIX PEXKUMOB U JIp.

MartepuanbHblii U TEIUIOBOM OanaHchl. MeTo/IMKa COCTaBIEHUS U pacyeTa MaTepHallbHbIX
u terioBbix OamancoB XTC u ee moacucteM. OcoOEHHOCTH pacyeTa OajlaHCOB B CXeMax ¢
perukiioM. @opMbI TIpeicTaBlIeHHs 0amaHcoB (TaOIUIIbI, TUarpaMMBbl U JIp.).

Martepuanbublii  OamaHc Ul MAacCOOOMEHHBIX U PEaKUUOHHBIX  DJIEMEHTOB.
Hcnonb3oBaHue CTEXMOMETPUYECKHX, TEPMOJMHAMUYECKMX M MeX(pa3HbIX OaJaHCOBBIX
cooTHomeHuH. CTeneHb NCIOJIb30BaHNUs ChIPHEBBIX PECYPCOB.

DOHTaNbIUIHBIN, SHEPreTUYeCKUH (10 MOJIHOM SHEPTUHU) M dKCepreTHUecKuil OaaHChl U
KII. x conocTaBiienre u ucnoiab3oBanue B aHanuze XTC.

3.3. Cunre3 XTC.

[lonsitue wm 3agaum cunHresa XTC. OcHoBHble stambl pa3paborku XTC. Poib
MaTeMaTHYECKUX U 3BPUCTHUYECKUX METOJIOB.

OcHoBHbIe KoOHUENIUU Tpu cuHTe3e XTC: MOoJHOE UCHOIB30BaHUE CHIPHEBBIX U
SHEPreTHUYECKUX PEeCypCcOB, MUHUMH3ALUS OTX0/I0B, ONTUMAJIBHOE HUCIIOIb30BAHNUE allapaTypsl.
Ux copepxxanue u crnocoObl peanuzauuu. KoMOMHUpOBAaHHbBIE MPOW3BOJCTBA, COBMEIICHHbIE
MPOLIECCHl, BTOPUYHBIE JHEPrE€TUUYECKUE PECYpPChl, HHEPrOTEXHOJOTHYECKHE CUCTEMBI,
nepectpanBaemble XTC, 3aMKHYyTbIE, MaJIOOTXOJHbIE TPOU3BOJICTBA - UX MOHATHSI, 0COOEHHOCTH
Y IPUMEHEHHUE.

OaHOpOJHBIE TEXHOJOTHYECKHE CXEMbl: CHCTEMa pPEKYNEepaTHBHOIO TEIMJI000MEeHa,
CUCTEMA pa3JieJIeHUs] MHOTOKOMIIOHEHTHOM CMECH, CHCTeMa PeakTOpoB. OCHOBBI TOCTPOEHUS UX
ONTUMAaJIbHOU CTPYKTYpPbI

Pasnea 4. IllpombliieHHbIe XMMUYECKHE TPOU3BOICTBA.

XUMHYECKUE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KaK pean3alusi U3y4eHHBIX
TEOPETUYECKUX OCHOB XMMHKO-TeXHOJOrmdeckux mnpoueccoB U XTC, koHIENui nocTpoeHus
BbicokOd(extuBHOM XTC. OcCHOBHOHM aKueHT Jenaercd Ha (U3UKO-XUMHYECKHE OCHOBBI
KOHILIENIIMM TOCTPOCHUSI TEXHOJOTMYECKOW CXEMbl MPOU3BOJACTBA U €ro  MOJCUCTEM.
[IpousBoactBo cepHoil kucinothl. [IponsBoacTtBo ammuaka. [Ipon3BOACTBO a30THOM KHUCIIOTHI.
[IpousBocTBO cTUpOIA.

Pa3nen 5. CoBpeMeHHbIe TeHACHIMU B PA3BUTHH XUMHYECKO TEXHOJIOTHH.

Tekyliee coCTOSIHUE XUMUUYECKOW MTPOMBIIUIEHHOCTA B MUPE U TEHACHIIMU €€ Pa3BUTHSL.
[lepcnekTHBHBIE UICTOYHUKH ChIpbs U 3Heprun. Knacrepuzaius XMuMUYECKON TPOMBIIIIEHHOCTH.
CosmenieHHble mporeccel. ['MOKkue W mepecTpanBaeMble TEXHOJIOTHYECKHE cxeMbl. HoBble
XUMHUKO-TEXHOJIOTMYECKHE MPOIIECCH U CIIOCOOBI MOTyueH s MpoiykToB. HaHoTexHoMOT M.

4. O6beM yuyeOHOi THCIUNTHHBI

. 7 cemecTp
Bun yae6HOM paboThI 3E AKar .
O0mas TpyA0eMKOCTb JMCIHIIJIMHBI 6 216
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2,67 80
Jlexun 0,89 32
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[TpakTaeckue 3anstus (I13) 0,89 32
JIabopatopusie padotsl (JIP) 0,89 32
CamocrosiTejibHasi padoTa 2,33 84
CaMOCTOATEIbHOE U3YUEHHUE PA3JIENOB TUCIUIUINHBI 2,33 84
Buja KoHTpOJIA:

IK3aMeH 1 36
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHSI 0,01 0,4
[ToaroToBka K 3K3aMeHy 0,99 35,6

Bun yaebHO# paboThHI 7 cemectp
3E Actp. u.

OO0uiasi Tpy10€eMKOCTb IV CIIUTIJIMHbI 6 162
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 2,22 60
Jlexmun 0,89 24
[Tpaktnyeckne 3austus (I13) 0,89 24
JlaGoparopusie paboTsl (JIP) 0,89 24
CamocrosiTeJibHasi padoTa 2,33 63
CaMOCTOATEIbHOC U3YUEHHUE PA3JICIIOB TUCITUTUINHEI 2,33 63
Buja koHTpoOJIS:

IK3aMeH 1 27
KoHTakTHast paboTa — MPOMEKYTOYHASI aTTECTAIHS 0,01 0,3
[ToaroToBKa K 3K3aMeHY 0,99 26,7

AHHOTanuA padoyeil mporpaMmme QM CHUNINHBI
«Cucrembl ynpaBJieHUs XMMHKO-TEXHOJIOTMYeCKHUMH MPOIecCaMu»

1. Heap mucuMnaMHbl — 1aTh 6a30Bbl€ 3HAHUS 110 TEOPUU CUCTEM YIPABICHUS XUMUKO-
texHosiorudeckumu rnporeccamu (CY XTII), npuButh HaBBIKK U yMeHHs aHam3a cBorcTB X TTI,
KaK OOBEKTOB YIpPaBIEHUS U MPAKTUYECKOTO MPUMEHEHUS TEXHUUECKUX CPEJICTB yIIPaBICHHUS.

2. B pe3yabrare wu3ydYeHHsl JUCHUIUVIMHBI O00ydYamIMiicsi 1O mporpamMmme
CHeNHNATUTETA JOJIKEeH:

Obnadams CIETYONUMA KOMIICTCHIIUSAMHU:
— CIIOCOOHOCTBIO HCHOJIb30BaTh MaTeMAaTUYECKUE, €CTeCTBEHHOHAayyHble W WH)KEHEPHbBIC
3HaHUS IS pEIICHUs 3a0a4 CBoel mpodeccnonaibroit aesreapHoct (OIMTK-1);

3namo:

— OCHOBHBIE TIOHATHUS TEOPUH YIIPABICHUS;

— CTaTUYECKHE U JUHAMHUYECKHE XapaKTEPUCTUKU OOBEKTOB yIIPaBJICHHUS,

— OCHOBHBIE BUBI CICTeM aBToMaTHueckoro ympasienus (CAY) u 3aKOHbBI peryIupoBaHHUs,

— TunoBbie CAY B XUMHUYECKOW TPOMBIIIJIEHHOCTH;

— METO/bI M CPE/ICTBA U3MEPEHUSI OCHOBHBIX TEXHOJOTHYECKHX TapaMeTPOB;

— ycronuuBocTh CAY;

— OCHOBHBIE TOHATHS O HenuHeWHbIX CAY, penelHbIX cuUcTeMax, JIOTHYECKHX alrOpuTMax
YIPABIECHUS, aIaITUBHBIX U ONTUMAJIBHBIX CHCTEMAaX yIpaBJIeHUS,

Ymemy:

— OMpeNensiTh OCHOBHbIE CTaTHYEeCKHME U JUHAMUYECKHE XapaKTePUCTUKU OOBEKTOB
YIPaBIICHHUS;
— BBIOMpaTh PAIMOHATBHYIO CUCTEMY PETYINPOBAHUS TEXHOJIOTHYECKOTO MPOIIecca;
— oueHuBarh yctounBocTh CAY;
— BBIOMpaTh KOHKPETHBIE TUTIBI TPHUOOPOB it AuarHocTuku X TI1.
Braoemy:
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— METOoJlaMU TEOpHUM AaBTOMATHYECKOIO PpErylIMpOBaHUs, OpraHU3aluu U pacuéra CHUCTEM
ONTUMAJILHOTO YIPABJIEHUS NPOLECCAMU XUMHUECKON TEXHOJIOTHHU.

3. KpaTtkoe conep:kaHue TUCHUILINHBI

Paznen 1. OcHoOBHbIE TOHATHS YNPaBJEHUS XHMHKO-TEXHOJOTHYeCKHMH
Npoueccamu.

3HaueHue aBTOMATHUYECKOIO YIPABJICHUS JJS Pa3BUTHUSI XUMUUYECKOM MTPOMBILIIEHHOCTH.
OCOOCHHOCTH ~ YNpaBJICHUS XUMHYECKHM MOPEANPUATHEM ¢ XUMHUKO-TEXHOJIOTHYECKHM
nporeccoM. TexHHUKo-PKOHOMHYEeCKH 3()(EeKT BHEIPEHUS aBTOMATH3UPOBAHHBIX CHUCTEM
yrnpaBinenusi. Ponp cucrem ympaBieHus B oOecrnedeHMH 0€30IacHOCTH  XHMHUYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpYyKarouiel cpeapl. OCHOBHbIE TEPMUHBI U onpeaesenus. Mepapxus
yrnpasienusi. OCHOBHBbIE TNPUHIWIBI yrpaBieHus. Kiaccupukamuss cucteMm yrnpaBiIeHUS
OynkunoHanbHas crpykrypa CAY. [lokazarenn kauecTBa yrpaBiIeHHUS.

Paznes 2. OcHOBBI TEOPpUM ABTOMATHYECKOTI'0 YIIPABJICHUS.

Maremaruueckue mojaenu CAY. Jlunamudeckue xapakrepuctuku CAY. Ucnons3oBanue
onepalMoHHOTO ucuuciaeHus uist aHanu3a CAY. TunoBele nuHamMuueckue 3BeHbsl. BpeMeHHbIe
U YacTOTHBIE XapaKTEPUCTUKU. OKBUBAJCHTHbIE NPe0oOpa3oBaHUs CTPYKTYPHBIX CXEM.
YcroituuBocth nuHelHbIX CAY ¢ oOpartHOM cBs3bio. Kiaccudukaius U OCHOBHBIE CBOWMCTBA
00BEKTOB yIpaBlieHUs. METOIbl OMpeeIeHUs] CBOWCTB OOBEKTOB ympaBieHHUs. OCHOBHBIC
3aKOHBI PeTyIpoBaHus. PerynsTopsl Ha OCHOBE UCKYCCTBEHHBIX HEMpPOHHBIX ceTeil. L{udpoBbie
U poOacTHbIE CHUCTEMBbl yIpaBieHHs. BpiOOp 3akoHa peryiaupoBaHUsS U OIpeleleHHe
ONTUMAJIFHBIX TAPAMETPOB HACTPOMKHU MPOMBIIIIEHHBIX PETYISTOPOB.

Paznen 3. 3MepeHHe TEXHOJIOTMYECKHUX NMAapaMeTPOB XMMMKO-TEXHOJOTHYECKOIro
npoiuecca.

locynapcTBeHHast cucTteMa NPOMBIIUIEHHBIX MNPUOOPOB M CPEACTB aBTOMATHU3AIlUH.
OCHOBHBIE TEpMHHBI UM OMNpeneiaeHus MeTposiorud. Mertoasl wu3MmepeHuil. CpeacrtBa
W3MEPUTEIIBHOM TEXHUKHM, HMX CTaTUYECKHEe M JUHAMu4eckue cBoictBa. [lorpemnoctu
m3meperuii. CrocoObl mepenaun nHGoOpMauKu Ha paccTossHue. OpraHu3amus JUCTAHIIMOHHO I
muarHoctukn  XTII.  M3MmepeHue OCHOBHBIX TEXHOJIOTMYECKUX MapaMETpPOB: JIaBJICHUS,
TEMIIEPATypbl, Pacxo/a U KOJIMYECTBA, YPOBHS KUIAKOCTH M CHIIyYUX MATEpUAIOB, COCTAaBA U
(U3UKO-XMMUYECKUX CBOMCTB BEIECTB.

Pasznesn 4. OcCHOBbI MNPOEKTHPOBAHUSI ABTOMATHYECKHMX CHCTEM YIpPaBJEeHHS

XHMHUKO-TEXHOJIOTHYeCKMMH MPOLECCAMM.
Ocob6ennoctu ynpasienus XTII. PerymupoBaHue OCHOBHBIX TEXHOJOTHYECKHX ITapaMETPOB:
pacxojna, AaBieHHs, TemiepaTypsl, ypoBHs, PH. Texuuueckue cpeactBa CAY. OcHOBHbIC
Pa3HOBUHOCTHU YIIPABISAIOIIMX YCTPOUCTB. THIIBI, XapaKTEPUCTUKHA U PACUET HCIIOJIHHUTEIIBHBIX
MEXaHHU3MOB U PETYIHPYIOMKX opraHoB. OdopmiieHne MPOEeKTHOTO 3aJaHKs Ha aBTOMATHU3AIUIO
TEXHOJIOTHYECKOTro Iporecca. BeiOop Touek uaMepeHusi, KOHTPOJIs, YIPaBIsSEMbIX TapaMeTpOB U
yIpaBJISAIONMX Bo3aeiicTBUil. CTaHIapThl W YCJIOBHBIE O003HAYEHUS ISl TEXHOJIOTUYECKHX
cxeM. OcnoBHbie cBeaenust 06 ACY TII B xumuueckoii npombinieHHOCTH. [Tpumepst ACY TII
B XMMHUYECKON MPOMbIIIIEHHOCTU. OCHOBHBIE BBIBOJBI 10 Kypcy. COBpeMEHHbIE TEHJIEHLIUU B
pazButuu CY XTII.

1. O6bém yuyedHOI TUCIUNTUHBI

2.
. 8 cemecTp
Bun yae6HOM paboThI 3E Axaz .
O01mas TpyA0eMKOCTh M CIHIIJIHHBI 5 180
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 48
Jlexun 0,443 16
[Ipaktuueckue 3ausarus (113) 0,443 16
JlaGopatopusie padotsl (JIP) 0,443 16
CamocrositesibHasi padora 2,67 96
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CaMOCTOATEIbHOE U3YUEHHUE PA3JIENOB TUCIUIUINHBI 2,67 \ 96
Buja KoHTpOJIA:

IK3aMeH 1 36
KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 0,01 0,4
IToaroToBka K 3K3aMeHy 0,99 35,6

Bun yae6HO# paboThI 8 cemectp
3E Actp. u.

OO0uiasi Tpy10€eMKOCTb IV CIUTIJIMHbI 5 135
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,33 36
Jlexn 0,443 12
[Tpaktnueckue 3anstus (113) 0,443 12
JlabopaTtopusie paboTs (JIP) 0,443 12
CamocrosiTejibHas padoTa 2,67 72
CaMOoCTOSATETFHOE U3YUEHUE Pa3IeIOB UCITUTUTMHBI 2,67 72
Buj kouTpoJs:

IK3aMeH 1 27
KonTakTHas paboTa — MpOMEKYTOYHAST aTTECTAIHS 0,01 0,3
IToaroToBKa K 3K3aMeHY 0,99 26,7

AHHOTaNUA padoyeil MPOrpaMMbl U CHUILIMHbBI
«OCHOBBI s1/1ePHOI (PU3MKHU U T03UMETPUM»

1. Heab AucHUNIMHBI — CHOPMHUPOBATH Yy OOyUYAIOMIMXCS OOIIHE TPEICTABICHUS O
CBOMCTBaxX aTOMHOTO Apa U MOHU3UPYIOIINX U3Ty4Y€HUH, 1aTh OCHOBHBIE CBEACHUS O 3aKOHaX,
YIOPaBISIOMUX CIOHTAHHBIMH PaJUOAKTHUBHBIMU MPEBPALIECHUSMHU, SICPHBIMH DPEAKIUIMH, a
TaKKe MpoLeccaMH, MPOUCXOISIIMMH TMPU MPOXOKIEHUN HOHU3HPYIOLIEr0 H3Iy4eHHs sAep
yepes BeIleCTBO.

2. B pe3yabrare wu3ydYeHHsl JAUCHUIVIMHBI O0ydYamolmMiicsi 1O mporpamme
CIeNMATUTETA JOJI/KEH:

Obnadams ClenyOUUMHA KOMIETEHITUSIMU
- CHOCOOHOCTBIO IMPEACTAaBUTh COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE LIEJIOCTHOM CHCTEMBI
€CTECTBEHHOHAYYHBIX U MAaTEMaTHYECKHX 3HAHWM, OPHUEHTUPOBATHCS B LIEHHOCTAX ObITHS,
*u3HH, KyasTypbl (OK-1);
- CIOCOOHOCTBIO K OOOOIIEHHUIO, aHAIM3y, BOCHPUITHIO WH(GOpPMAllMU, MOCTAHOBKE IIENUM U
BeIOOpY myTeit ee goctmkenus (OK-4);
- IOHMMAaHHUEM POJIM OXPaHbl OKPYXKAIOIIEH Cpebl U PAlMOHAIBHOTO MPHUPOAOIOIBE30BAHUS IS
pasBuTHs U coxpaHenus rpBun3anun (OK-13).
- CIIOCOOHOCTBHIO MCIOJIb30BaTh MAaTEeMAaTUYECKUE, ECTECTBEHHOHAYUHbIE U MH)KEHEPHBIC 3HAHUS
IS pellieHus 3a/1a4 CBoel mpodeccuonansHoi aesrensHoctr (OITK-1);
- CIOCOOHOCTBIO MPO(ecCHOHANBHO HCIOJB30BATh COBPEMEHHOE TEXHOJIOTUYECKOEe U
aHaMTU4YecKoe 00OpylOBaHUE, CIIOCOOEH K MPOBEIECHUI0 HAYYHOTO HCCIEOBAHHS U aHAU3Y
MOJIYYEHHBIX MPH €ro npoBeaeHun pe3yabratos (OITK-2).
- CHOCOOHOCTBIO MPHHUMATh KOHKPETHOE TEXHHUYECKOE PEIICHUE C YYEeTOM OXpaHbl TPy/a,
paaraliiOHHON 0E30MaCHOCTH U OXpaHbl okpyxaromiei cpeast (ITK-4);
- CIIOCOOHOCTBIO MPOBOJUTH PATUOMETPHUUECKHUE U JIO3UMETPUUECKUE U3MEPEHUS U KOPPEKTHO
00pabaTeIBaTh SKCIIepuMeHTanbHbIe naHHbIe (ITK-6);
- CIIOCOOHOCTBIO OLIEHWBATH IMOJIY4aeMYIO JI03Y 3a CUET BHEIIHETO M BHYTPEHHETO OOTydeHHS
(IIK-7);
- TOTOBHOCTBHIO HCMOJB30BaTh JICHCTBYIOIIHE HOPMATUBHBIE JTOKYMEHTHI B O0OJAcTH
panuainoHHOM U saepHoii 6e3onacHocTH (ITK-8).

3namu:
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—  MOPAIKA PU3MUYECKUX BEIWYHH B SJCPHON (HU3UKE U TO3UMETPUH,
— OCHOBHBIC NPHUHIIMIIBI U 3aKOHBI SACPHON (PU3MKH U JO3UMETPUHU, OCHOBHBIE (prU3HUEcKHe
aTOMHO-SIIEPHBIE SBJICHUS, METOAbI HAOIIOAEHUS U IKCIIEPUMEHTAIbHBIE UCCIIEI0BAHNUS;
—  I'paHUIBl IPUMEHUMOCTH (PU3MUECKUX MOJIENIeH aToMa U aTOMHOTO S/pa.
—  TPHUHLHUIBI 1 OCHOBHBIE HOPMBI PaJMAIIMOHHON 0€30IIaCHOCTH;
Ymemo:
—  HCTOJIKOBATh CMBICI (PU3NYECKUX BEITMYUH U OHATHH, (POPMYINPOBATH OCHOBHEIE
MOJIOKEHUS IIEPHOM (PU3MKH; UCII0JIb30BATh MaTEMAaTUYECKUH ammapar;
—  TOJIb30BATHCS €AMHUIIAMH W3MEPEHUS (PU3NIECKUX BEITHMYNH, IPHUHATHIMH B SACPHON
¢bu3nKe U T03UMETPHH;
—  HCIOJb30BaTh Pa3IUYHbIE METOAUKH MPOBEACHUS GU3NUECKUX U3MEPEHUN U 00pabOTKH
SKCIEPUMEHTAJIbHBIX IaHHBIX;
—  (opMynaMpoBaTh BHIBOJIBI 110 pe3ysibTaTaM (GU3NUYECKUX IKCIIEPUMEHTOB;
pelaTh CTaHAapTHBIE 33ja4d U 3a7ja4ud NOBBIIIEHHON TPYIHOCTH .,
Braoemy:
METO/IaMU TIPOBEACHUS PAAUOMETPUUYECKUX M JO3MMETPUUYECKHX HU3MEPEHUN M HaBbIKAMU
KOPPEKTHOM 00pabOTKH UX Pe3yJIbTaTOB.
3. Kpatkoe conep:xaHue JMCIUTLIHHBI
BBenenue. Ilpenmver simepHoit ¢usuku. Kparkue ucropwueckue cBefeHHUS. 3aadd U
MECTO Kypca B MOATOTOBKE HMHXEHEPOB B 00JaCTH XMMHMUYECKOM TEXHOJOTUU MaTepuasioB
COBPEMEHHOM YHEPreTUKH.

Pasznen 1. AAnepuas ¢pusuxka

1.1. CtaTnyeckue cBOMCTBA AaTOMHOIO A/IPa

Hctopusi OTKpBITHSL aTOMHOTO siapa. 3apsia siipa W aTOMHBIM Homep. Macca siapa u
MaccoBoe uucio. M3orombl. OTkpeiTHE HeWTpoHa. [IpoTOHHO-HEWTpOHHAst Teopus. PazMepsl
snpa. PaccrossHne m sHeprus B sAepHOW (usuke. DHeprus CBs3M sapa. SnepHbIC CHIIBI.
[IporonHo-HeWTpoHHas nuarpamma. KanenbHas moaens sapa. @opmyna Baiinzekkepa. YpoBHU
SHEpPruu HYKJIOHA B IEHTpaibHOM mojie. CnuH-opOuTansHoe B3aumoieiictsue. OIHOYaCTHYHAS
Mojienb obosouek (OMO). Ouepruss cummerpurn B OMO. CnuH M YETHOCTh OCHOBHBIX
coctossauit simep B OMO. DddexT cnapuBanus. MarHUTHbIE MOMEHTBI sJIep. DJICKTPUUCCKUN
KBaJIpYyIOJIbHBIA MOMEHT. PaBHOBecHbIE (OpPMBI U BO3OYKICHHBIE COCTOSHUS sA1ep. BHyTpenHsis
CTPYKTypa HYKIOHOB, KBapkKu. OJeMEHTapHble U (yHIaMEHTaJbHbIE YacTHUIbl. JIENTOHBI.
UYeTsipe BU1a CUIIOBBIX B3aUMOJICHCTBUM U CTaHApPTHAS MOJIEIb.

1.2 PagmoakTHBHBII pacnaj

CymHOCTbh SIBJIEHUS PaguoakTUBHOCTU. OCHOBHOM 3aKOH pPaJMOAKTUBHOIO pacraja.
AkTUBHOCTh. CTaTUCTUYECKUH XapakTep paAuoakTUBHOro pacmnana. CroxHbl pacna.
[locnenoBarenbHble W TNapajUiebHblE PaJAMOAKTHBHBIE IpeBpalieHus. PaauoakTuBHBIE
cemeiictBa. Pagnonykiuael B mpupojie. SnepHas reoxponosiorus. [Ipoxoxaenue anbda-gactui
yepe3 MOTEHIHAIBHBIN Oaphep M CKOpoCTh aib(a-pacmnana. IlpaBuio I'eiirepa-Herrona. Tpu
Buja Oeta-pacnana. Cnaboe B3aumojeiictsue u treopus @epmu. Crextp 6era-yactuil. [IpaBumno
Capmxenta. PaspemieHHble u 3ampelieHHble OeTa-miepexonbl. [ amMma-u3inydeHue —smiep.
Knaccudukamus ¢otonoB. KackagHoe wucryckaHue TraMMa-KBaHTOB. SlaepHas HW30MeEpHsL.
BuyTpenHsis koHBepcusi ramMma-kBaHTOB. Dddext MeéccOayspa. CroHTaHHOE MAETICHHE siIep.
Mexanusm nenenusi. CnoHTaHHO Jensiuecs: u3oMmepbl. CBOMCTBA OCKOJIKOB JIeJI€HUsl. ATOMHO-
MOJIEKYJIIPHBIE TIOCIIE/ICTBUS paJMOAKTUBHOIO paciaja.

1.3. SAnepHble peakuun

Omnpenenenre U KiacCUpUKAIUS SACPHBIX peakiuil. 3aKOHBI COXpaHEHUS TPU SICPHBIX
peakuusx. CeueHue U BbIXOJ A/iepHOM peakiuu. ckyccTBeHHas: panoakTUBHOCTh. [lomyuenue
PAIMOHYKIIM/IOB B SIIEPHBIX PEaKUUAX. YpPaBHEHHUE aKTHUBALUM TOHKOM MHUIIEHU. MexaHU3MbI
SNIEPHBIX PEAKIHMi: COCTAaBHOE SApPO M TpsiMble mporecchl. DYHKIUH BO30YXKICHHUS.
Knaccudukanuss HeiitpoHoB. OCHOBHBIE BHJBI SJACPHBIX peakiuid Ha HeWTpoHax. CeueHue
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o0pa3oBaHUs COCTABHOIO si7jpa B HEPE30HAHCHOW oOyactu Pe3onancHbie MakcuMyMbl. CedeHue
B pe3oHaHCHOU oOmactu u Qopmynsl bpeiita—Burnepa. fnepHple peaknuu Ha NPOTOHAX W
anb(a-yacTunax. Peaknuu AEHTPOHOB Kak MpHUMEp MNPSAMBIX IpoleccoB. Peaknuu mnox
NEUCTBUEM  TSsDKENbIX  HMOHOB. Tepmosinepubie  peakuuu. IIpoGnema  ympaBisieMoro
TEPMOSIAEPHOIO CUHTE3a. [IepCreKTUBBI HCIIONB30BAHUS TEPMOSIAEPHON dHEPruu. McTouHuku
SHEPruM 3B€3J U HyKieocuHTe3 BO BceenmeHHol. Kocmuueckue syun. POTOSIIEpHBIE PEAKIUU.
INopsune atombl. D ekt Cunmnapaa—Yanmepca.

1.4. SAnepublii peakTop. YCKOpPUTeIbHAsA TEXHUKA

Jlenenue 1moja JEHCTBUEM HEUTPOHOB: HUCTOPUS OTKPBITHS. OHEPrus axkTHUBALMHU.
Pacnipenenenne sueprum nenenus. llemnas peakiust neneHus sijaep. 3aMeyICHUE HEUTPOHOB.
I'eTeporenHslil AIepHBIM PEaKkTOp Ha TEIUIOBBIX HEUTPOHAX. YIPaBICHUE LIEMHOW PEaKLHEH.
Ponp 3anazgpiBaromux HeiitpoHoB Haxomnenue mnpoaykToB aeneHus. OO6mydyeHHOE siepHOE
ToruMBO. OCHOBHBIE THUNBI pPEAaKTOpPOB. IlepcrieKTHBBI pa3BUTHUS SAJEPHOH DHEPrETHUKH.
Yckoputenu 3apspKEHHBIX YacTULl M OOLIME NPUHLUIBI UX PAOOTHL. DIEKTPOCTATHUECKUN
reHeparop. JIuHenHsli yckoputenb. L{uknoTpoH Jlpyrue TuIbl ycKOpUTENneH. YCKOPUTENIH
AJIEKTPOHOB KaK UCTOYHUKHU (POTOHOB BBICOKUX SHEPTuil. ICTOUHMKN HEUTPOHOB.

Paznen 2. OcHOBBI 103UMeETPUH

2.1. BzanmoaeiicTBMe HOHU3MPYIOLIET0 U3JIY4YeHHS ¢ BellleCTBOM

B3anmonencTBie TSKENbIX 3apsHDKEHHBIX 4YacTHL € BemlecTBOM. MoHuzamus u
BO30OyXKJeHHe aTroMOB M Mouiekyn. Kiaccuyeckass Teopusi HOHU3ALMOHHOTO TOPMOXKEHHSL.
PenstuBuctckue »sddexkrsr npu  TopMmoxkenun. Dopmyna bere-bioxa u ee anamus.
Kommno3zunmonnsiit 3akoH bparra. Ynpyroe paccesnue Ha sapax. [IpoGer Tspkenoil 3apsikeHHOM
yactuubl. CBs3p npoOera c¢ sHeprueil. Dddextsl nepesapsiaku. [lorepu sHeprum ockoikamu
nenenusi. OcoOEHHOCTH B3aUMOJIEHCTBUS OBICTPBIX JIEKTPOHOB U MO3UTPOHOB C BEILIECTBOM.
HNoHn3anmmoHHoe ¥ paJuMallMOHHOE TOPMOXKEHHME:  COINOCTABICHUE IOTEPh  SHEPIHH.
AHHUTHIIALMSA TO3UTPOHOB. [Ipober MOHOXpPOMAaTHYECKHX DSJIEKTPOHOB U  OeTa-uacTHIl.
UepenkoBckoe wu3nydeHHEe. BzammonelcTBue ramMma-KBaHTOB ¢ BemecTBOM. Dotorddext.
Oddexr Komnrona. OOpa3zoBaHuE 3ICKTPOH-TIO3UTPOHHBIX mMap. KoadduumueHt ocnabieHus.
OKCIOHEHIMAIbHBIA 3aKOH MOTJIOIEHNS TaMMa-KBaHTOB.

2.2. leTeKTOPBHI 3apPSIKEHHBIX U HEUTPAJIbHbBIX YaCTHI

Pannomerpuss u cnektpoMerpusi SAEpHOro u3inydeHHs. OCHOBHBIE XApPAKTEPUCTUKHU
JNETEKTOPOB  HOHM3UPYIOLIErO0  HW3JIydeHHs.  ['a30Bble  MOHM3ALMOHHBIE  JIETEKTOPBI.
[TonynpoBoaHMKOBBIE €TEKTOPBl. CHUHTUIUIALMOHHBIE E€TEKTOpPhl. YepEeHKOBCKUE CUETUUKHU.
TpexoBbie aerekTopbl. JleTekTopbl HEWTpoHOB. IIpolecc perucrpanvy YacTUll CUYETHOM
yCTAaHOBKOM. M3MmepeHuss akTuBHOCTH. Merton coBmageHuid. OOmme XapaKTEPUCTHKU
CIEKTPOMETPOB AJIEPHOTO U3Iy4YeHUs. Ajbda-, 0eTa- U raMMa-CIeKTPOMETPHSL.

2.3. lo3uMeTpus M paiialiiOHHAsi 0€30IIACHOCTh

OcHoBHbIE no3uMeTpuueckue BennuuHbl. [lornomennas posza. Kepma. DnekTpoHHOE
paBHOBecHE. DKCIO3UIIMOHHAS 103a. MoIIHOCTh /103b1. JInHelHas nepenaya sHepruu. OirosHC U
IUIOTHOCTH MOTOKa. [lornomenHas no3a 3apspkeHHBIX dacTull. Kepma (OTOHHOTO H3IIydeHUSs.
Kepma u no3a HelitponHoro usinydenus. [IpruMeHeHre 1eTEKTOPOB HOHU3ZUPYIOIIETO U3TyYEHUs
IIPU pelIeHuN 3a7a4 Ao3uMeTpuu. buonorndeckue >pdexts! npu o0iydeHH. DKBUBAIECHTHAs
no3a. DddexTuBHas SKBUBaTeHTHas 103a. [IpuHimnel paguanuonHoi 6e3omnacHocTH. Kommieke
MEpPOIIPUATHI IO 3aIIUTE YEJIOBEKAa OT BPEAHOIO BO3ACHCTBHS HOHU3UPYIOLIUX H3JIy4EHUH.
Kareropun mmu, mnojsepraromuxcs oOdydyeHuto. BHemHee u  BHyTpeHHee oOOJIyueHHE.
JlomycTUMBbIE ¥ KOHTPOJIbHBIE ypOBHHM oOdyueHus. Buemnsss posumerpus. Hopmsl
panuanoHHON 6e301acHOCTH.

Paspea 3. JIabopaTopHbIii NPAKTHKYM

3.1. 3HaKOMCTBO ¢ paANOMeTPHYECKOH annaparypoi

IIpoBepka mMpaBUIBHOCTH pabOTHl PAAUOMETPHUYECKON ammapaTtypbl IO KPUTEPHUIO
ITupcona. Onpenenenne pa3penaroiero BpEMEHU pauoMeTpa.

3.2. Meroasl onpeneneHuss AKTUBHOCTH
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OTHOCHUTENBHOE OmpeaeNeHHe 0eTa-aKTUBHOCTH IOJIYITPOBOJAHUKOBBIMU JIETEKTOPAMH.
AbcomoTHOE onpesieNieHne 0eTa-akKTUBHOCTU JETEKTOPOM C (PMKCUPOBAHHBIM TEJIECHBIM YTIJIOM.
AOGCoI0THOE OTIpeIeTIeHnEe aKTUBHOCTH METOJIOM OeTa-raMMa-COBIIAICHHH.

3.3. MeTtoabl uaeHTUGUKAIMH PATUOHYKJIH/IOB

Omnpenenenue 3HEPrun anb(pa-yacTuIl Mo ATUHE UX rpodera B Bozayxe. neHTupukams
PaIMOHYKIIMJOB IO BEpXHEW rpaHuie Oera-criekrpa. OmnpeneneHne >HEpPrud raMMa-KBaHTOB

MeTOoJIOM ociabnenus. Anbda-crekTpomerpus. ['amma-crieKTpomMeTpusi.

3.4. lo3umeTpuYecKue H3MepeHusl U PaIMalliOHHbIH KOHTPOJIb
N3mepenue panmanuonHoro ¢oxa. [lpupoaHas U TeXHOreHHasi paJuOAKTUBHOCTb.
N3mepenue ypoBHEN 3arpsA3HEHHOCTH ITIOBEPXHOCTEN PaMOHYKINIAMHU.

4. O0beM yueOHOM THCHHMIIINHBI

Bun yue6Hoit paboThl Bcero CeM‘ech
5
3E Axap,. 3E Axap,. 3E Axap,.
4. 4. 4.
OO6m1ast TPyA0€MKOCTh JUCITUTUTHHBI 11 396 6 216 5 180
KonrakTHasi paboTa — ay1uTOpHbBIE 4,44 160 1,77 64 2,67 96
3aHATHS:
Jleximn 0,44 16 0,44 16
[TpakTHdeckue 3aHsATHS 1,33 48 1,33 48
JIabopatopHbIe pabOTHI 2,67 96 2,67 96
CamocrosiTejibHasi padora,: 5,56 200 3,23 116 2,33 84
[ToaroroBka K 1abopaTopHBIM paboTam 83,8 - 83,8
CamMocTosATeT HOE U3yUYEHUE Pa3IeIOB 5,56 116 3,23 116 2.33
JIACIIMIUTHHBI
KonTtakTHas camocTosiTenbHas pabota 0,2 0,2
Buabl KOHTpOJIS
3aueTr +
IK3aMeH 1 36 1 36
KoHTakTHas pabota — MPOMEKYTOUHAs
0,4 0,4
arTecTalus 1 1
IToaroroBka K 3K3aMeHy 35,6 35,6
Bujg uTOroBOro KOHTPOJIA JK3aMeH 3ager
Bun yue6noit paboTbl Bcero Cemectp
5 |
3E Actp. 3E Actp. 3E Acrtp.
q, q, q.
OO611ast TPYA0EMKOCTh TUCIUTITHHBI 11 297 6 162 5 180
KonrakTHasi paboTa — ayIMTOpPHBIE 4,44 120 1,77 48 2,67 72
3aHATHS:
Jlexmn 0,44 12 0,44 12
[IpakTHueckue 3aHATUS 1,33 36 1,33 36
JlaGopaTopHble pabOThI 2,67 72 2,67 72
CamocrosiTesibHas padora,: 5,56 150 3,23 87 2,33 63
[TonroroBka K 1a00paTOpHBIM paboTam 62.85 - 62,85
CaMOCTOATENBHOE N3YUYEHHUE PA3/IEIIOB 5,56 87 3,23 87 2,33
JIACLIMILTUHEI
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KoHrakTHas camocrosiTenbHas padboTa 0,15 0,15
Buabl KOHTPOJIA:
3auer +
9K3aMeH 1 27 1 27
KoHTrakTtHass pabota — MPOMEXKYTOUYHAsS 03 03
aTTecTanms 1 ' 1 ’
[ToaroroBka K 3K3aMeHy 26,7 26,7
Buja nToroBoro KOHTpoJIst JK3aMeH 3auer

AHHOTAIUs padoyeil MPOrpaMMebl AU CHUILIMHBI
«PagnoxumMus»
1. Heap AMCHMIJIMHBI - U3yU4EeHUE OCOOCHHOCTEH MOBEICHUS PAHOAKTUBHBIX H30TOTIOB

B YJIBTpaMaJIbIX KOHIICHTPAIMSAX B PAcTBOpPE, ra3e W TBepAOod (asze, pactpenesieHus] UX MEXIy

dazamu B Tpoleccax COOCAXKIEHHUsS, aiCOpOIMH, HMOHHOTO W HW30TOMHOro OOMeEHa,

JIEKTPOXUMHUHU, a TaKKe BOIMIPOCOB CHHTE3a MEUYCHBIX COCIMHEHUH W TIPUMCHEHUS

PaJIMOaKTUBHBIX U30TOMOB B HAYKE, TPOMBIIIJICHHOCTH ¥ METUITUHE.

2. B pe3yabtrare u3yYeHHs AUCHUILUIMHBI oOydamoumiics 1m0 mnporpaMmme

CIEeNHATUTETA TOJIKEH:

Obnadams CIEYIONUMA KOMIIETCHITUSIMHU:

—  CmoCOOHOCTRIO K OOOOIIECHUIO, aHAIHN3Y, BOCHPHUATHIO MH(GOPMAIMH, TMOCTAHOBKE IEIH H
BbIOODY myTel ee gocTikenus (OK-4);

— TIOHMMaHHWEM POJIH OXPaHbl OKPYKAIOMIEH Cpelibl M PAIMOHAIBHOTO MTPHPOJIOTIONB30BAHUS U
JUTS pa3BUTHS U coxpanenus nuBuam3anun (OK-13).

— crnocoOHOCThIO TPO(GECCHOHATBFHO HCIOJIb30BATh COBPEMEHHOE TEXHOJIOTUYECKOE H
aHAJIUTUYECKOoe 000pyA0BaHUE, CIIOCOOHOCTh K MPOBEICHUI0 HAYYHOTO HCCIEIOBaHUS U
aHaJIU3y MOJyYEHHBIX MPH €ro MpoBeaeHuu pe3yabTatoB (OITK-2).

— CmoCOOHOCTRIO  OOecrmeyuTh 0Oe30macHoe TpPOBEAEHHWE paboOThl C  HUCIOJIB30BAHHUEM
PaZMOaKTUBHBIX BEIIECTB B OTKPHITOM BHJE U OLIEHHWBATH MOJY4aeMyIO0 J03y 3a CUeT
BHEIIHEro ¥ BHyTpeHHero ooyueaus (ITK-7);

—  CIOCOOHOCTh CaMOCTOSITEIBHO BBIMOJIHATH UCCIIEOBAHUS C UCTIOJIb30BAaHUEM COBPEMEHHOM
anmapaTtypl W METOJIOB HCCIENOBaHUS B 00JacTH OOBEKTOB MpodeccrOoHAIbHON
NEeSITeNIbHOCTH, TPOBOJUTH KOPPEKTHYIO 00pabOTKYy pe3ylbTaTOB M yCTaHABJIMBAaTh
anexBatHoCTh Mogeneit (ITK-10).

3nameo:

— 0COOCHHOCTH TMOBEACHUS PAJUOHYKINAOB B pacTBOpax OOJBIINX Pa3BEACHUIA, U30TOIHbIE,
cnenuduueckue U HecneupruIeckre HOCUTENU U 00J1aCTh UX TPUMEHEHHS,

— 0COOCHHOCTH U 3aKOHOMEPHOCTHU PACHpPEICICHUs PaJHOAKTUBHBIX U30TOMOB MEXKIY (pa3zaMu
B IpOIECCax COOCAXACHHUS, afcopOLMU, MOHHOTO M H30TOMHOTO0 OOMEHa, IEKTPOXUMUH,
IKCTPAKIINH;

— 0COOEHHOCTH peaklnii H30TOMHOTO0 0OMEHa U BO3MOKHOCTH 00pa30BaHus PaIuOKOIIIONIOB;

— TPUHIMIBI CHHTE3a MEUYEHBIX COCIWHEHUN W TPUMEHEHHUS PaJUOAKTUBHBIX H30TOIOB B
(UBUKO-XUMHUYECKUX U PAAMOAHATUTUYECKUX UCCIETOBAHUSIX;

— mpaBwia pabOTHl C OTKPHITBIMU PAJUOAKTUBHBIMM HCTOYHUKAMU B PaTHOXHUMHYECKON
naboparopun 3 Kiacca.

Ymemy:

— WCHOJIb30BaTh METOJ PAaTUOAKTUBHBIX WHIMKATOPOB, YMETh MOCTAaBUTH 33Jady M MPOBECTH
pacdeTsl HEOOX0AUMOM aKTUBHOCTH JJIsl PELISHUS 3a1a4 €CTECTBEHHBIX HAYK;

— paccuuThIBaTh KOA(D(GUIIMEHTHl pachpeqeNieHuss TpU COKPUCTAJUTH3AIUH, UOHHOM OOMEHe
WJIH JKUJKOCTHOM DKCTPAKIIUU U XapaKTEPUCTUKU MPOIECCOB HOHHOTO 0OMEHa;

— TPeIoTBpAIIATh aICOPOIUIO PATHOHYKIUIOB HA TIOBEPXHOCTH MOCYIBI U (DUIHTPOB;
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— TPaBWIBHO BBIOMpATh ACTEKTOP HW3IYYCHHUS, MPOBOJUTH PAJAUOMETPUUYCCKUE WU3MEPEHUS U
HaJIeXKaIuM 00pa3oM 00pabaTeiBaTh SKCIIEPUMEHTATBHBIC JAHHBIC.
Braoemy:
— METOJIaMU BBIACIICHUS U pa3/ieNICHUs PaAUOHYKIUIOB;
— METOJIOM PaIuO0aKTUBHBIX UHIMKATOPOB ISl PEIICHUS PAAHOAHATTMTUYECKUX 3a/1aY;
— MeToJaMu 0e30MacHOr0 TPOBENEHHsT padOT C PAaJUOHYKIMJAMH B OTKPHITOM BHUJE B
nabopaTopuu 3 Kiacca.

3. Kpatkoe cogep:xaHue AMCHUTIIHHBI

Paznen 1. BBenenme. Oco0eHHOCTH NOBeJdeHUS] PAaJUOHYKJIHIOB B PacTBoOpax
0oJabIIMX  pa3BeleHM B npoueccax COKPHCTAJIN3AIUH, agcopouuu u
KOJIJION1000pa30BaHuA

1.1 lloBegeHue paguoOHYKJIMI0B B pacTBOpPax 00JbLIIMX pa3BeAeHHil

[ToBenenue paguMoOHYKIUIOB B pacTBOpax Oonbpmux pasBeaenuit. Kiaccudukanms
MPOIIECCOB coocaxaeHus. M3oTomuble, cnenuduyecknue W HecnenuPUIECKUe HOCUTEIH U
00JacT UX IPUMEHEHMUSL.

1.2 OcHOBHBIE 3AKOHOMEPHOCTH COKPHUCTAIN3ALMHI

N3omopduas u wuzonumopdHas cokpuctaumszanus. OCHOBHblE 3aKOHOMEPHOCTHU
cokpucTauinzanuu. PacrpeneneHre MUKpOKOMIIOHEHTa Mexay ¢azamu. Koncranra XionuHa.
Kosdbdunument kpucramumzarnuu D. JIunelnslii u gorapu@Muueckuil 3aKOHbI paclpeesieHus,
ycioBus cokpuctauimzanuud. daxkToppl, BiMsiomMe Ha KOd()OUUIHMEHT KpHUCTAJUIM3ALHH.
OObpa3zoBaHue cMemaHHbIX KpuctaisioB ['pumma. [lonstue 00 aHOManbHO CMEHIAHHBIX
KpHUCTaljax.

1.3 AacopOuHOHHBIE MPOLECCHI B PAAMOXMMHUU

AncopOriss Ha WMOHHBIX Kpuctauiax. [lepBuunas oOMeHHas aacopOmus. [lepBuunas
noTeHIago0pa3yromas aacopouust U BTOpu4Has oOMeHHast agcopOuus. X 3aKkOHOMEPHOCTH.
VYpaBuenue PatHepa m ciaeacTBus U3 Hero. AncopOIusi Ha CTEKIe U OyMaKHBIX (UIbTpax.
3HaueHue aACOpOLMOHHBIX SBJICHUM B paguoxuMud. [IpumeHenune HecnenUpUIECKUX
HOCUTENeH. DKCHEpUMEHTAIbHbIE  METOJAbl  pa3rpaHUYEHHs]  PA3IUYHBIX  MEXaHH3MOB
COOCaX/ICHUS.

1.4 KosutougooOpa3oBanue B paiiOXuMHH.

HctuHHble U TMCEBIOKOJUIOUIBI. YCIOBHUS UX OOpa3oBaHHSA, CBONMCTBA U METOJbI
UCCIIEIOBAHUS: TUANIN3, YIbTpaduiabTpauus, HeHTpuyrupoBanue, quddysus, paguorpadus u
Ap.

Pasnea 2. OcCo0eHHOCTH HCIOJIL30BAHUSA HM30TONMHOr0 O0O0MEHAa, JJIEKTPOXHMMH,
xpomaTtorpagum ¥ IKCTPAKIUH B PAMOXUMUH

2.1 PoJib M30TONMHOT0 00MeHA B PaAHOXUMUM

WM3oronHeii o0OMeH. MexaHM3M M KUHETHKA W30TOHHOro oOMeHa. HMimeanbHBIN
M30TOIMHBIN OOMEH U €ro 3aKOHOMEPHOCTH. PoJIb M30TOMHOTO 0OOMEHa B paOXUMHUH.

2.2 DIeKTpOXMMHUYEeCKHe 0COOEHHOCTH B PaAHOXMMHUH

DNEKTPOXUMHYECKUE METOJbl BBIACICHHUS PAIUOHYKINIOB. KpuTHueckuid moTeHIual
BBIZICTICHUS M METOJAbI ero ompeneneHus. [IpuMenumocts ypaBHeHus HepHcra B pacTBopax
Oonpimux pasBeaeHuid. Teopus [MaiicuHckoro. Vcnonk30BaHue AIEKTPOXUMUYECKHX METOJOB B
PaauOXUMHUH.

2.3 Xpomarorpadgusi M IKCTPAKIHS B PAAMHOXUMHUH

Knaccudukarus xpomarorpaduyeckux MpOILECCOB MO MeXaHU3MaM. AJICOpOIMOHHAS
xpomatorpadusi painoakTUBHBIX BemiecTB. MloHooOMeHHas xpomarorpadus. Knaccudukarus
MOHHUTOB M UX OCHOBHBIE (DM3UKO-XMMHUYECKHE CBONCTBA: OOMEHHas €MKOCTh, MEXaHWYecKas
MPOYHOCTh, XMMHYECKas M paJHallMOHHAs yCTOWYMBOCTh, HaOyxaeMocTh W Ap. KuHernka
HOHHOTO oOMeHa. OrmpeneneHHe MOJHONM OOMEHHON €MKOCTH PaAHOXUMHUYECKUM METOJOM.
PaBHoBecue mnpu wnoHHOM oOMeHe. CelNeKTUBHOCTh HMOHUTOB. M30TepMbl copOmuu u
xpomaTorpauueckue 30HBI. DIIOGHTHBIM METOJl HMOHOOOMEHHOW XpoMarorpaduu, €ro
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3aKOHOMEPHOCTH. BriTecHUTENbHBIN MeTon. [IprMeHeHne MOHOOOMEHHOW Xpomartorpaduu B
PaguOXUMHUH.

OKcTpakuusi, OCHOBHbIE MOHATHS M omnpezneneHus. M3orepMa 3KCTpakUuu U 3aKOH
beptino-Hepucra. «®@usmdeckoe» pachpenencaue. Knaccuduramus cucTeM ¢ XUMUYECKUM
B3aMMO/ICHCTBHEM. DKCTPAaKIMsA HEHUTpaJIbHBIMUA OpraHWYecKMMHU BemiecTBamu. OOpa3zoBaHHe
KOOpPJIMHAIIMOHHBIX coeluHeHuil (cosnbBartoB). KoHcranTa skcTparupoBanusi. OmnpeneneHue
COCTaBa »JKCTPAarupyemMbiX CcoeauHEHUW. [mapaTHO-COJNILBATHBIA MEXaHU3M. OKCTPAKIIUS
OPraHMYECKMMHM OCHOBAHMSIMHU M HMX COJNAMH. KOHCTaHTBI 3KCTpPAarvpoOBaHUsA: H3BJICUCHUE
KHUCJIOT, aHUOHHBIH OOMEH, SKCTpaKLUs MeTaIoB. BiusHue BbicanuBaTesield. DKCTpakuus
OPraHNYECKUMM KMCJIOTaMH U MX COJIAMH. Tunsl 3kcTpareHToB. Peaknus sxcrparupoBanus, pH
nonyBblaesieHus.  lIpumenenue  skcTpakuum B paauoxumuu.  PacnpenenurenbHas
xpomatorpadus. MeTo el 3akperneHus ¢a3bl. JlocTOMHCTBA U HEAOCTATKU.

Pa3znean 3. OcHOBBI MeTOJa «MeYeHbIX» ATOMOB M NPHMMEHeHHe PAJIMOHYKJIUIAOB B
HCCJIeI0BAHUSAX

OO0uue MoJIOKEHHUsS METO/a «MEUYEHBbIX» aToMOB. [IpuMeHeHue pajuOHYKINIOB B
KayecTBE «MEYEHBbIX» aTOMOB. BpIOOp H30TONOB, HUX paAMOXUMHUYECKas YUCTOTA, pacyer
He00x0 1Mo akTUBHOCTU. CHHTE3 MEUEHBIX COETMHEHUI.

PannoananuTuyeckne MeTOABI: PaMOAKTUBALMOHHBIM aHANN3, W30TONHOE pa3BEICHUE,
paguoMeTpuydecKas KOPPEKTHUPOBKA, PpagIuOMETpPUUYECKOe TUTpoBaHue. X pocromHcTBAa M
HegocraTku. [IpruMeHneHne cyocTeXnOMETPUUYECKOTO BhIACTICHUS.

[IpumeHeHue paaAuOHYKINAOB B PU3UKO-XUMUYECKUX UCCIETOBAHUSIX.

Pa3nen 4. JlabopaTopHbIH NPAKTHKYM

JlaGopaToOpHbIN MPaKTUKyM CIYXKHUT JUId 3aKpeIUIeHWs 3HaHUM, MOJIyYEHHBIX IpHU
W3YyYECHUH Pa3esioB 1-3 AUCUUIUIMHBI.

4. O6beM yueOHOMH THCHHIIINHBI

Bua yueOHoi padboThl Bcero Cemectp
3E | Akan. 5 6
q 3E Axkaa. 1| 3E AKkan.

q
OO01mas TpyA10eMKOCTb IMCIHHIIJIMHbI 9 324 3 108 6 216
KonTakTHast padora — AyaurtopHble | 3,56 128 0,89 32 2,67 96
3aHATHS:
Jlekuuu: 0,44 16 0,44 16 - -
[TpakTrueckue 3aHATHS 0,44 16 0,44 16 - -
JlaGopaTopHbie pabOTHI 2,66 96 - - 2,66 96
CamocTrosiTesqibHast padora: 5,44 196 2,11 76 3,33 120
IToaroroBka K KOHTPOJIBHBIM paboTamMm 30 30 -
IToaroroska K 1abopaTopHBIM paboTam 70 - 70
CamocTosiTenbHOE H3y4eHHE pa3aenoB | 5,44 2,11 3,33

45,6 49,8
TIUCIHUATUINHBI 95,4
KonrtakTHas camocrositenbHas paboTa 0,6 0,4 0,2
Buabl KOHTpOJIA: 3ader ¢ OEHKOH 3auer
Bcero Cemectp
Bup yueOHo# padoThl 3E | Actp. 5 6
q 3E Actp. 4| 3E | Actp.

q

OO0masi Tpy10eMKOCTh IV CHUTIIHHbBI 9 243 3 81 6 162
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KonTakTHass pabdora — AyauTopHbIE 356 96 0,89 24 267 72
3aHSATHS:

Jlexuu: 0,44 12 0,44 12 - -
[IpakTuueckue 3aHaTus 0,44 12 0,44 12 - -
JlabopaTopHbie pabOThI 2,66 72 - - 2,66 72
CamocrosiTesibHasi pa6oTa: 5,44 147 2,11 57 3,33 90
[TonroToBKa K KOHTPOJBHBIM paboTam 22 22 -
[ToxrotoBka Kk 1a00paTOpHBIM paboTam 52,5 - 52,5
CamocTosiTeIbHOE H3ydeHHE pas3zienoB | 5,44 7155 | 2,11 349 3,33 373
JIMCLIUTUTUHBI ’ ’ ’
KoHTakTHas camocTosiTebHas paboTa 1,45 0,3 0,15
Buabl koHTpOaN: 3a4er c oueHkoOM 3auer

AHHOTaNUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«DU3UKO-XUMHUYECKHE METOAbI aHAJIH32»

1. Heap AUCHMIUIMHBI — CO3[aHHE Yy OOYyYalOIIUXCSd TEOpeTHUecKol 0a3bl 3HAHUU O
COBPEMEHHBIX METO/aX (PU3MKO-XHUMHYECKOTO HCCICIOBAHUS W aHAIM3a I TOCIEIYIOIIETO
perieHus: KOHKPETHBIX HAay4YHBIX U MPAKTHYECKUX 3a/a4, CBSI3aHHBIX C MPOBEACHUEM HAy4YHO-
WCCTIEOBATEIbCKOW W TPOU3BOJICTBEHHO-TEXHOJIOTHYECKON  ACSITENIBHOCTH B 00JIacTH
KOHTPOJISI 32 COBPEMEHHBIMH TIPOIECCAMU TOJYyYEHUS MaTepHUAJIOB SIEPHOTO M HESJACPHOTO
Ha3HAYCHHS.

2. B pe3yabrare wu3ydYeHHsl JAUCHUIVIMHBI O0ydYamolMiicsi 1O mporpamme
CHEeNMATUTETA JOJIKEeH:
001a0ams CISTYIONIMMU KOMITETSHIIUSIMHU:

— CIOCOOHOCTBIO HCIIOJIb30BaTh MaTeMaTHYECKHEe, €CTECTBEHHOHAyYHble W WH)KEHEpHbIE
3HaHUS IS pEICHus 3a1a4 cBoeil mpodeccruonanbhoi aesreiapaoctu (OITK-1);

— crnocoOHOCThIO MPOGECCHOHATBHO HCIIOJIb30BATh COBPEMEHHOE TEXHOJIOTHUYECKOE H
aHaJIUTUYeCKoe 00OpyIOBaHUE, CIIOCOOHOCTHIO K MPOBEICHUIO HAyYHOTO MCCIEIOBAaHUS U
aHaJIM3y MOJIyYeHHBIX TP ero nposeaeHun pe3yabraros (OI1K-2);

—  CIOCOOHOCTBIO AHANU3UPOBATH TEXHOJIOTMUECKUH MPOIIECC, BBISIBIATH €r0 HEIOCTATKH U

pa3pabaTbIBaTh MEPOIIPUATHS O ero coBepiieHcTBoBanuio (ITK-3).
3namo:

OCHOBHBIE BO3MOXXHOCTH B IMOJIy4eHUU MH(GOPMAIMU O CTPYKTYpE U COCTaBE BEIIECTBA MPHU

WCIOJIb30BAHUU PA3NUYHBIX (PU3UKO-XUMHUYECKUX METOI0B aHAIIN3a,

— (U3HUKO-XUMHUYECKHE OCHOBBI COBPEMEHHBIX METOJIOB aHAIIN3a,

— OCHOBHBIE METPOJIOTUYECKUE XAPAKTEPUCTUKU PA3TUYHBIX (U3UKO-XUMHUYECKUX METOJOB
aHalu3a;

— TIOCIIEJIOBATENIbHOCTh OMNEpaluid MpU MOATOTOBKE MPOOBI JUIsi TPOBEIACHHS aHAIM3a,
obecrneunBaroIas ee mpeICTaBUTEIILHOCTD

Ymemy:

— paccuuThIBaTh Mpeaed OOHApY)KEHUS BEIIECTBA B aHATU3UPYEMOM OOBEKTE MO 3a/laHHBIM
pe3ynbTaTaM IPOBEACHHBIX XOJIOCThIX SKCIIEPUMEHTOB;

— HaxXOAWTh B pe3yabTaTaX AHAIUTUYECKUX OIpPEACTICHHN CHCTEeMAaTUYeCKHUEe OIIMOKU U
MIPOMaxu;

— BbIOpaTh ONTUMAJBHBIA METOJ aHajdh3a B 3aBUCHMOCTH OT 3aJauyd aHaJTUTHYECKOTO
ONpe/IeTICHNS;

— paccuuTaTh HEOOXOAMMBIE MapaMeTphl IS TOMYYeHHUS HEOOXOJUMOTO aHAIUTHYECKOTO
CUTHaJIa Ha OCHOBE 3HaHUS (PU3UKO-XUMHUYECKIX OCHOB METO/Ia aHAIN3a.

Braoemy:
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— METOJaMU  CTaTUCTMYECKON OLIEHKH JIOCTOBEPHOCTH  IOJYYEHHBIX pe3yJIbTaToOB
AQHAJIMTUYECKOTO ONPEJIEIIEHNS KOHLIEHTPALUY BEIIECTBA;

— pacyeTHBIMH METOJaMH OOpabOTKM BEIMYMHBI aHATUTHUYECKOTO CHTHAaja, MOJyY€HHOTO B
(U3NKO-XMMHUYECKOM METOJe aHajiM3a, JUId I[OJydeHUs LeneBoil wuHpopMamuu o
KOHLIEHTPALIMHU ONIPEAEIEMOr0 BEILIECTBA,

— 3HAHWSIMHM O COJIEPKAHUH WH(POPMAIINU O CTPYKTYpPE BEIIECTBA P MCIIOJIb30BaHUH JAHHOTO
(U3NKO-XUMHUYECKOTO METO[a aHAIIN3A.

3. Kparkoe conep:kanue 1uCUMHIIMHBI:

Beenenne. Ilpenver u 3amaun aucuumuivHbl. OnpeneneHUs aHAIUTUYECKON XUMHUU U
XHUMHUYECKOr0 aHanm3a. Buapl aHaau3a: KadeCTBEHHBIM, KOJWYCCTBCHHBIM, W30TOITHEIM,
AIIEMEHTHBIH, (DYHKIIMOHAIBHBIA, MOJEKYISPHBIN, BEIECTBEHHBIH. Kiaccupukanus 9ucTOThI
BEILECTB: «U», «YAAd», «XU», KOUB», «BUBY». Pa3nuune Mex1y «0UB» U «BUBY.

Paznen 1. Ilopsiiok npoBeeHNs aHAJM3A M €r0 MeTPOJIOTHYECKHe XapaKTePUCTHKHU

1.1. MeTpoJIorn4ecKue XapakTepUCTUKH METOJIOB aHATIN3a

DneMeHTbl MAaTeMaTU4YeCKOW CTaTUCTUKU: THUIbl paclpeesieHusl CIydalHBbIX BEJNYMH,
pacnpenenenusi I'aycca u Ilyaccona, noBepuTenbHasi BEpOSITHOCTh, JOBEPUTEIbHBIN MHTEpPBAJ,

KBaJ[paTHYHBIA 3aKOH pacrnpoctpaneHus omuoOok. Kpurtepum Creromenta u ®Pumepa. Q-

kputepuid. [Ipenen obHapyxeHus (aOCOMIOTHBINA, OTHOCUTENbHBIN). UyBCTBUTEIBLHOCTh METOA

aHanm3a. Bocmpous3BoguMocTh W TOYHOCTh (MpaBUIbHOCTH). OmpeneneHue MNpPoOMaxos.

CpaBHEHHE TaHHBIX, OJIYYEHHBIX B HE3aBUCHUMBIX U3MEPEHUSX.

1.2. [IpenBapuTesibHAS TOATOTOBKA TPOO JUIS MPOBEJICHUS aHAIHA3a

[TocnenoBarenbHOCTH oOmEpaIMii TpU TpoBeneHWH JroOoro anamuza. Otbop mpoo.
[Tonatuss mpencTaBUTENBHON, TEHEPATBbHOW, JabOpaTOpHOW W aHATU3UPYEMOUM TPOOHI.
OcobGenHoct orOOpa MpPOO HEOMHOPOIHBIX TBEPHABIX BEMIECTB. 3aBUCHMOCTH MacChl
MPEACTaBUTENBHON MPOOBI TBEPJAOTO BeEmIecTBA OT pa3Mmepa yacTtui. Dopmyma Pudeppca-
UYeuyora. [logxoa k BIOOPY COOTHOIICHHSI MEXKIY YHCIOM aHATU3UPYEMBIX TBEPIBIX MPoO U
YUCJIOM TapaJlIeTbHBIX M3MEPEHUN MaHHOW TMpoObl. BekpwiTHe TBepabix mpoO. CeneKkTUBHOE
BCKpbITHE. VHIMBHAyallbHBIE W TPYNIOBBIE METOJbl KOHUEHTPUPOBAHUS MUKpPOIPUMECEH,
abCcoI0THOE u OTHOCHUTEIIBHOE KOHIICHTPUPOBAHUE. XapaKkTepuCTUKU Meroaa
KOHLIEHTPUPOBAHMSI — CTENEHb H3BJICUEHHUS U CTemneHb oOoramenus. dusznueckue, (HU3MUKO-
XUMUYECKHE M XUMHUYECKHE METOJbl KOHLIEHTPUPOBAHUA. OKCTPAKLUMs, JUCTHILIALINS,
pexTuduKanus, cyoauManus, HampaBJIeHHAs KPUCTAJIM3allvs, UOHHBIA OOMEH, OCaXKJeHUE U
CO-OCaXJICHUE KaK METO/Ibl KOHIIEHTPUPOBAHHUSI, 00IACTU UX IPUMEHEHHUSL.

Pa3znen 2. Macc-cnekTpomMeTpusi.

2.1. OnpesneneHne Macc-CeKTPOMETPUH U KJIacCUPUKAIUS TpuOopoB

[Tonstue Macc-CIEKTPOMETPUH, O6mok-cxema u KJaccuuKaims Mmacc-
CHEKTPOMETPHUUECKUX MPUOOPOB (CTAaTUYECKHE W UHAMUYECKHE, XHUMHUYECKHUE U H30TOIHBIE,
MaccC-CIEeKTPOCKOBI, CHEKTPOTrpadbl U CIIEKTPOMETPHI).

2.2. BzauMoielicTBHE 3apsHKEHHBIX YACTHUIL C DJIEKTPUYECKUMH U MAarHUTHBIMU MOJISIMH.

[loBeneHue 3apsHKEHHBIX YACTHI] B AJIEKTPUUYECKMX U MAarHUTHBIX MOJIAX: MPOJOJIBHOE U

MOIMEPEYHOE BIIEKTPOCTATUYECKOE TI0JIE, MPOAOJIBHOE U MOMNEPEYHOE OJHOPOAHOE MAarHUTHOE

nosie. dokycupyromiee CBOWCTBO OJHOPOJHOTO MarHUTHOro mnoussi. CoBMECTHOE JAeHCTBHE

3JIEKTPUYECKOT0 M MarHuTHoro mnoisiell. OnbiThl TomcoHa: KaroaHas TpyOka (ompeneneHue

OTHOILIEHMs 3apsjfa K Macce /s 3JeKTpoHa), Mero] mnapaboiy. I[IpuHuMIuanpHas cxema

CTaTHMYECKOTO MacC-CIIEKTPOMETpA.

2.3. Tunbl HOHHBIX KCTOYHUKOB MAcC CIIEKTPOMETPOB

Tunel MOHHBIX MCTOYHMKOB: C MOHM3alMEN DJJIEKTPOHHBIM yIapoM, II€YHOH, C
(oToroHU3aIMEH, 1a3epHbI HOHHBIM NCTOYHUK. X mpenumyIiecTBa 1 HeJOCTaTKH.

2.4. T'a30BbIi NOTOK B CTATHYECKOM Macc-CIEKTPOMETPE

I'a30BBII IOTOK Yepe3 MacC-CIEKTPOMETP. BA3KHUI U MOJIEKYJISAPHBIA PEKUM HAaTEKaHUS
ra3oBOM CMECH M3 CHCTEMbl Hallycka B MOHHBIA UCTOYHUK. XUMHUYECKUE U U30TOIMHBIE TPUOOPHI.

OCoOGeHHOCTH CHCTEM HaIlycKa B HUX.
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2.5. Pazpemaronias cnocoOHOCTh CTaTHYECKOTO MacC-CHEKTPOMETpA.

Teopernueckass ¢opmMa MOHHOTO THKa B Macc crekrpe. Paspemaromias crocoOHOCTD
CTaTMYECKUX Macc-CIIEKTPOMETPOB: TEOpETHYECKass M SKCIIEPUMEHTAIbHO OIpeseseMas
npubopoB. Kiaccudukanus mpuOOpPOB MO BEIWYMHE pa3peniaromnieid cnocoonoctu. JymiueTsl u
BO3MOYHOCTH U3 Pa3pEIICHHUSL.

2.6. TUnbl TMHAMUYECKUX MACC-CIIEKTPOMETPOB

Bpemsi-niposneTHbIi ¥ KBaIpyNOJbHBIM Macc-crieKTpoMeTpbl. OMerarpoH. [Ipenmyiiectsa
Y HEJOCTaTKU AUHAMUYECKUX TPUOOPOB, 00JIaCTH UX IPUMEHEHHUS.

Pazgen 3. CnekTpajibHble METOIbI AHAJIM3A.

3.1. OnpenencHue u KIacCU(UKANNS CISKTPAITLHBIX METOJIOB aHAITN3a

[lonsiTMe CHEKTpadbHBIX METOJOB aHaIM3a, HMX Kiaccuukamus. XapaKTepHCTUKU
AJIEKTPOMArHUTHOTO M3JIyY€HUS: 4acTOTa, BOJHOBOE YMCIIO, JJIMHA BOJIHBI, SHEPrusl KBAHTA.
DHepreTuyeckuil Juama3oH 3JEKTPOMAarHUTHOTO W3JIY4YEHMs, XapakTep BO30YKJIEHHOTO
COCTOSIHUSI aTOMOB M MOJIEKYJ B DPAa3JIMYHBIX SHEPreTHUECKUX auamna3zoHax PeHTreHoBckas,
ontuueckas (Y®-, Bugumas, WK-), MukpoBonmHoBas, panuouactotHas (OIIP, SAMP)
CHEKTPOCKONUHU, DMHUCCHOHHAs U aOCOpPOLMOHHAs, aTOMHAsi U MOJIEKYJSIpHAs CHEKTPOCKOIHS.
biiok-cxembl mpubOopoB.

3.2. MeTobl aTOMHOTO CIIEKTPATbHOTO aHAJIH3a

AtomHbli  cnekTpanbHbli  aHamu3  (ACA). ATOMHBIM  CHEKTp Bojaopoja H
BOJIOPOJIONIOZO0HBIX aTOMOB. ATOMHBIA CIIEKTP MHOTOAJIEKTPOHHBIX aTOMOB. Bunbl aToMHOI
CIIEKTPOCKOIIMU:  OMHUCCHOHHAs,  abcopOmuoHHas,  (uyopecieHTHas,  pPEHTTCHOBCKas
(boTosnexkTpoHHAs, 0Xe-, duIyopecieHTHas, dMuUccuonHas). CrnocoOsl aTOMH3alMud TPOOBL: B
IJJAMEHHU, JJEKTPOTEPMUYECKHM, B DIIEKTPUYECKOW Jyre W HCKpe, MHAYKTUBHO CBS3aHHOU
mnasme. Konkperneie metosl ACA: aTOMHO-IMUCCHOHHBIN, aTOMHO-a0COPOITMOHHBIN, aTOMHO-
(byopecIeHTHBIN, pEHTI€HOBCKUM, 05Ke-CIIEKTPOCKOTIHSI.

3.3. MeToabl MOJEKYASIPHOTO CHEKTPAIILHOTO aHaIn3a

Monekynsapubiii  cniektpaibHblii  aHanu3 (MCA). KpuBass moTeHIIMAIBLHOW SHEPTHH
JIBYXaTOMHOM  MOJIEKYJbl. OJEKTPOHHOE, Kojie0aTelbHOEe, BpallaTelbHOe BO30YXKAEeHUE
MOJIEKYJIBI M WX DJHEpreTH4ecKkue MAuana3oHbl. Buubl MOJEKYISIpHON CIEKTPOCKOIHUU:
BpaliareiabHas, KonebaTenbHas, 3JeKTpoHHas U ux koMOuHanuu. Konkpernsie metoast MCA:
HK-criekTpockonus,  CIHEKTPOCKOIMUsS  KOMOMHAIIMOHHOTO  paccesiHusi,  (GIyopuMerpus,
cuektpootomerpus. CpaBHEHHE BO3MOXHOCTEH METOJIOB MOJEKYISIPHOM U aTOMHOMU
CHEKTPOCKOIHUH.

3.4. Tunpl MOHOXPOMATOPOB UM PErHUCTPATOPOB 3IEKTPOMArHUTHOTO M3JIyYEHUS
CHEKTPaJIbHBIX NTPUOOPOB

MeTonpl  pa3nokKEeHHs ~ DIEKTPOMArHUTHOTO  W3IMYy4YeHHs] B CHEKTp: MpHU3Ma,
mudpakuuoHHas peuietka, uHTepdepomerp Dadbpu-Ileppo. Peructpaiivs HHTEHCHBHOCTH
AIIEKTPOMArHUTHOTO  W3NYYEHHS:  Y-CHEKTPOMETPHI,  (POTOIIEKTPOHHBIE  YMHOXKHUTEIH,
6onometpsl, Dypbe CHEKTPOMETPBHIL.

3.5. MeTrposnoruyeckne XapakTepUCTUKH CIIEKTPAIbHBIX METOJIOB aHAIN3a

Pa3pemenne nByx ONU3KMX CHEKTpalbHBIX NoJoc: KpuTepuil Penes. Paspemaromas
CIOCOOHOCTH U IMHEIHAs IUCTIepCHs CIIEKTPAbHBIX TPUOOPOB.

Paznen 4. XpomaTorpaguueckue MeToAbl aHAJIU3A

4.1. Onpenenenue u K1accuduKaIys XxpoMarorpaguueckux METOJI0B aHaIN3a

Onpenenenue xpomartorpaduu, HX KiIacCUpUKAlUs: Ta3oBas U  SKUJKOCTHAS
xpomaTorpadusi, BBITECHUTENbHAs, MPOSBUTENbHAas W (pOHTanIbHAs BUIBI XpoMaTorpaduu.
OOme  XapakTepUCTUKH  XpoMaTorpauuecKkoro  pas3/ielIeHHs]  BELIeCTB:  pa3pelleHHe,
3P PEKTUBHOCTD, CEIEKTUBHOCTD, CBS3b MEXKIY HUMHU.

4.2. Metonpl razoBoit xpoMaTtorpaduu

l"azo-ancopOumonHas U Tra30-KUAKOCTHas xpomatorpaduu. [IpuHiunel moadopa rasza-
Hocutens. Ilpuniunel nmoabopa ancopOEHTOB M KHUAKOM (as3bl Ui ra30-aAcoOpOIMOHHON U
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ra30kUAKOCTHOM xpomarorpaduu. Tumbel ancopbentoB. TpeGoBanus K JKuUAKOH asze,
MOJISIPHBIC, YMEPEHHO TOJIIPHBIC, HETIOJSIPHBIC KUIKHE (Pa3bl.

4.3. MeTtopl >KHJIKOCTHOU Xpomarorpaduu

XKunkoctHas xpomarorpadus, MPUHIUIBI OJ00pa MOJBMKHON M HEMOABMXHON (as3.
Hopmanbnas wu oOpamennas HemoaBwkHas (asza. BeicokodddexTuBHaAs  KUAKOCTHAsS
xpomatorpadus.

4.4. Tunbl 1eTeKTOpOB Xxpomarorpadon

JleTekTopel A ra3oBOM XpoMarorpauu: KaTapoMeTp, IUIaMEHHO-MOHU3ALMOHHBIN, C
IEKTPOHHBIM 3axBaTOM. JIETEKTOPBI I JKUJKOCTHOW Xpomarorpaduu: TO yISIbHOU
AJIEKTPOIPOBOJIHOCTH U IO MOKA3aTENI0 NMPEIOMIIECHHUS, CIEKTPOPOTOMETpUUECKU. Xpomaro-
Macc-CIeKTPOMETPHUSL.

Pasjen 5. DiekTpoxuMmnyecKue MeToIbl aHAIU3a

5.1. IloreHumomeTpus

[lonsiTne woOH-cenekTUBHOrO HnekTpona. [IpuHuunuaneHas cxema mnpubopa s
MOTEHIIMOMEeTprUeckoro omnpeaenenus. [Ipsmas mnorenuuomerpus. IloTeHnMoOMeTpuUdecKoe
TUTPOBaHUE, 0OJACTH TPUMEHEHUSI, METO bl OTIPEICTICHUSI TOUKH YKBUBAJICHTHOCTH.

5.2. Kynonomerpus

3akonsl Dapanes. KynoHomerpus NOTEHIHOCTAaTHYECKass M aMIepoCcTaTUYECKas,
obnmactu mpumeHeHus. [loHATHUS TMpenenpbHOr0 TOKa M BBIXOJA MO TOKY. MeToj omnpeneieHus
3aTPaueHHOT0 KOJUYECTBA JIEKTPUUECTBA MPHU MOTEHIIMOCTaTHUYECKON KynoHoMeTpuu. O0nacThb
MIPUMEHEHHSI aMIIEPOCTATUIECKON KyJIOHOMETPHH.

5.3. Boakramnepomerpus

Tuns! nonspusyomuxcs (MHAUKATOPHBIX) 31eKTpoAoB. [Tonsporpadus. Tums

nossiporpamm. Jnuddy3nonnsiii Tok. Ypasuenue UnbkoBuya. uddepennmnanbaas uMmynbcHas
nossiporpadust. O6acTb MPUMEHEHUSI TIOSIpOrpaduu.

Pasnen 6. PagnoyacToTHbIE METOABLI AHAJIN3A

6.1. Kparkas xapakrepuctuka metoioB AMP u OI1P

MarsuTHbIi MOMEHT siiep, THPOMAarHUTHOE OTHOIIEeHHE, (-dakTop, MarHeToH bopa,
SIICPHBIA MarHeToH. SIBjeHUE sAIepHOW MArHMTHOW peJakcaluu: CIUH-CIIMHOBOE W CIIHH-
peleTouyHoe BpeMEHa pelnakcanuu, ypaBHeHus bnoxa. Crnekrtpockonust SAMP: xummdeckuit
CIBWI, pOJIb CHUH-CIIMHOBOTO B3auMoJedcTBus u auddy3HoHHbIX mponecco. Ilpupona
ANIEKTPOHHOTO MapamMarHuTHoro pezonanca (OIIP), cnuHOBO# 1 OpOMTANBHBIN MapaMarHeTusM,
g-gakrop snekrpoHa. Otiaumume crnekrpomerpoB OIIP ot cnekrpomerpoB AMP. O6nactu
npumeHenust metoaos AMP u OI1P.

3. O0beM yueOHOI AN CUMIIIMHBI

Buner yue6HOM paboTh 6 cemecTp
B 3aueTHBIX B akanewm.

eIMHULIAX gacax
OO0masi Tpy10eMKOCTb AU CHUIIIMHBI 4 144
KonTakTHas padora - ayiMTOPHBbIE 3AaHATHS: 1,33 48
Jlexuun (Jlek) 0,89 32
[TpakTiueckue 3anstus (I13) 0,44 16
Jlabopartopusie paboTs (JIP) - -
CamocrositesbHas padora (CP): 2,67 96
CaMocCTOATeIbHOE U3YUEHHUE Pa3/IeTOB TUCIUTUIAHEI 267 95,8
KonTakTHas camocTosiTesnibHas padoTta ' 0,2

Bua koHTpoOJIs

3aueT ¥

Bua urorosoro KOHTPOJIA: 3avyer
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Bunsl yaeOHOI paboThI 6 cemecTp
B 3aueTHbIx B actponom.

eIMHHIIaX qacax
O01mas Tpy10eMKOCTb JMCIHIIJIMHBI 4 108
KonTakTHasi padoTa - ayluTOPHbIE 3aHATHSA: 1,33 35,9
Jlexuu (JIek) 0,89 24,0
[IpaxTnueckue 3ansrus (113) 0,44 11,9
JIaGoparopubie pabotsl (JIP) - -
CamocrositesbHas padora (CP): 2,67 72
CaMOoCTOATEIbHOE U3YYEHUE Pa3JIeNOB TUCIUIUINHBI 267 71,85
KonrakTHas camocTosiTenbHas paboTa ’ 0,15
Buja xoHTpOJIs
3a4€T + +
Bujx uTOroBOro KOHTPOJIs: 3ayeT

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUIIMHbBI

«TexHo0rNsl 0CHOBHBIX mMaTepuajaoB COBpeMeHHOﬁ JHEPIreTUKU U OCHOBBI pazmaunonﬂoifl

0e30MacHOCTH»

1. Heab AUCHUNJIMHBI - CO3JlaHWE y OOydJalmuxcs OOIIel TeopeTHYecKon u

METO/I0JIOTUYECKOM 0a3bl 3HAHUN B OOJIACTH XUMHUU U TEXHOJIOTMHM MaTepUalOB COBPEMEHHOU
SHEpPreTHKH, BKIIOYAIOIIEH MpEeJCTaBIEHUs O IIMPOKOM CIIEKTpe MPOM3BOJCTBEHHBIX 3ajad,
BXOJILIUX B Mpeaeibl WX KOMIIETEHILMH, OCHOBaX M B3aMMOCBSA3HM HCIIOJIB3YyEeMBbIX METOJOB U
BapUaHTaX X MPAKTHYECKOTO MPUMEHEHHUS.

2. B pe3yiabrare wu3ydYeHHsl [IUCHMILUIMHBI O0OyYawluiics 10 mporpamme

CHeHAJINTETa JOJIKEeH:
001a0ams CISTYIOIIMMU KOMITETSHIIHSIMHU:

CIIOCOOHOCTBIO HUCHOJB30BaTh MAaTEMaTHYECKHE, E€CTECTBEHHOHAYYHbIE M HWHKEHEpPHBIC
3HAHUS IS pElIeHus CBOCH mpodeccronansHoi aestensaoctu (OITK-1);

MOCOOHOCTHIO PadOTaTh C HAYYHO-TEXHUYECKOM M MATEHTHOM JUTEepaTypOl U MCHOIb30BaTh
MOJIyYEHHYI0 MH(POPMAIUIO MPHU OCYIIECTBICHUN CBOEH MPO(ECCHOHATBHON e TeIbHOCTH
(OIIK-4);

CHOCOOHOCTBIO K PEHICHHIO MPO(EeCCHOHATBHBIX MPOU3BOACTBEHHBIX 3a/1a4, BKIIIOYAIOIINX
pa3paboTKy HOpPM BBIPAOOTKM M TEXHOJOTHYECKHMX HOPMATHBOB PACXOJOBAaHUS CBIPH,
MaTepHUaIoB U PHEPreTUUYECKHUX 3aTpaT, COBEPIICHCTBOBAHHE KOHTPOJIS TEXHOJIOTUYECKOTO
mporecca (ITK-2);

CHOCOOHOCTBIO AHAIM3UPOBATh TEXHOJIOTHYECKUN MPOIECC, BBIABIATh €r0 HEIOCTATKU U
pazpabaTbIiBaTh MEPONIPUATHS 1O ero coBepiinencTBoBanuto (ITK-3);

CIIOCOOHOCTBIO MPHUHUMATh KOHKPETHOE TEXHHUYECKOE PEIIEHHE C YYeTOM OXpaHbl TPyaa,
paaralioHHON 0€30MaCHOCTH U OXpaHbl okpyxaromiei cpeant (ITK-4);

TOTOBHOCTBIO HCIOJNB30BaTh JEHCTBYIOIME HOPMATUBHBIE JOKYMEHTBI B 00JacTu
paaraloHHOM 1 saepHoii 6e3omacHocTH (ITK-8);

CIOCOOHOCTHIO K pa3paboTKe MIaHOB M MPOTrpaMM MPOBEIEHUSI HAyYHO-UCCIEA0BATEIbCKUX
pa3paboTOK, BEIOOPY METOJIOB U CPECTB peliieHus HOBbIX 3a1a4 (I[1K-9);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJbl OLIGHKH pHCKa U pa3padaThlBaTh MeEphl 10
obecrieueHnI0 0Ee30MacHOCTH  pa3pabaThIBAEMBIX HOBBIX TEXHOJIOTUH OOpalieHus ¢
o0bekTaMu nipodeccuonanbHoi nestenpHocTH (ITK-11);
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—  CIOCOOHOCTBIO YIIPABIIATH JNENCTBYIOLIUMU TEXHOJIOTUYECKUMU IpoLeccamy,
o0ecreynBaroIMMH BBIITYCK MPOIYKIIMU, OTBEYAIOIIEH TPeOOBAHUSAM CTaHJAPTOB M PBHIHKA
(TIK-15);

— CHOCOOHOCTBIO K HCIIOJB30BAaHMIO COBPEMEHHBIX CHCTEM YIPABJICHUS KaueCTBOM
IIPUMEHHTEIIBHO K KOHKPETHBIM YCJIOBHUSIM IPOM3BOJCTBA I1a OCHOBE MEXKIYHAPOIHBIX
crangaptos (ITK-16).

3uams:

— OCHOBHBIE CTAJIUU SAEPHOIO TOIJIMBHOTO LIUKIIA;

—  DKOJIOTMYECKHUE MocieacTBus skcrryaranuu ADC;

— 3akoHbl P® u HOpMATUMBHBIE JOKYMEHTHI MO MCIIOJIb30BAaHUIO ATOMHOW JHEPTUH,
paauamoHHOM 0€30MacHOCTH U OOpaIICHHUIO C PAIHOAKTUBHBIMH OTXOJIaMU;

— XHMMHMYECKHE IIPOLECCHl IIPU BO3ACHCTBUM HOHU3HUPYIOIIETO W3JIyYEHHs Ha BEIECTBO,
OCHOBBI JIO3UMETPUU U TO3UMETPUUECKOTO KOHTPOJIS;

— TMPUHUUIHAIBHBIE OCHOBBI M OCOOEHHOCTH IIPOLIECCOB, HCIOJB3YEMBIX B TEXHOJOTUU
MaTepuaioB COBPEMEHHON YHEPIeTUKH;

— anmapaTypHoe o(QOpMIIEHHE U TOCIEA0BAaTEIbHOCTh MOCTPOEHHS] TEXHOJIOTMUECKUX CXEM
JUIs peuleHusl 3ajaad, CBs3aHHbIX ¢ mepepaborkoit OSAT u obOpamennem c PAO,
MIPOU3BOJICTBOM PEIKUX AIEMEHTOB, CTAOMIIBHBIX H30TOMOB U 0COO0 YHCTHIX BEIIECTB.

Ymemo:

—  HCIIOJIB30BATh MOJYYEHHbIE 3HAHUS JUIS OLIEHKH BO3MOXHOCTH CTPOUTENBCTBA HOBBIX ADC,
pacdyeTa OpUEHTHPOBOYHBIX KalIUTAIbHBIX 3aTPaT M 3KCIIyaTallHOHHBIX PACX0JI0B;

— OLEHUBATH PAJUAILMOHHYIO OMTACHOCTh PAAMOHYKIUIO0B U MaTEPHUAIIOB;

— TNpUMEHATh 0a30Bble 3HAHUS B 00JACTH XMMHUHM U TEXHOJOTMH MAaTE€pHalOB COBPEMEHHOMN
SHEPreTUKU Il PELICHHUs] KOHKPETHBIX 33/7a4 M COBEPLICHCTBOBAHMS JKCILUTyaTUPYEMBIX
TEXHOJIOTHYECKUX CXEM;

—  BBIIIOJIHATh PAcCUETHBIE OLICHKHM OCHOBHBIX XAPaKTEPHUCTHK, NPUMEHSEMBIX B TEXHOJIOIMU
MaTepuaioB COBPEMEHHON YHEPIeTUKH;

— omnpeaensaTh TpeOOBAaHUS K HCIOJIb3YeMbIM pabOYMM BEIIECTBaM M ONTHMAaJIbHbIEC YCIOBHS
OCYIIECTBJICHUSI NPOLIECCOB, MPUMEHSIEMBIX B TEXHOJIOTMM MAaTe€pUalioB COBPEMEHHOMU
SHEPreTUKH,

Braoemy:

— OCHOBHBIMU TE€XHOJIOTUYECKHMMH cIlIocO0amMH mepepaboTKU YpaHCOAEPHKAIllero ChIPbs, €ro
BBIJIENIEHUIO U 000TaIEeHHUIO 0 u30Tomy 2°U;

— HaBBIKAMH pacuera JI03bl B padounX MOMEIIEHUAX U JO30BbIX Harpy30K Ha epCoHal.

— OCHOBaMH BbIOOpA OTAETBHBIX CTAJUN U PAIMOHATBHBIX TEXHOJIOTMYECKUX CXEM IMOTYy4eHUs
MaTepuaioB COBPEMEHHOW SHEPTrEeTUKH, COUYETAHUS UMEIOIIMXCS U CO3/JaHNE HOBBIX CXEM;

— HaBBIKAMM pAacueTa, CpPAaBHUTEIBHOM OLEHKM M T[OHUCKAa ONTHUMAJIbHBIX MapaMeTpoB
MIPOLIECCOB, IPUMEHSIEMBIX B TEXHOJOTUHA MATEPUAIOB COBPEMEHHOW SHEPreTUKH;

— OCHOBaMHM aHaJiu3a COBPEMEHHBIX TEHACHIIMH B TEXHOJIOTMM MaTE€pHalOB COBPEMEHHOM
SHEPreTHUKHU.

3. KpaTkoe conepskaHue I CHUILUIHHBI

Paznen 1. BBeneHue B TeXHOJIOTHIO MATePHAJIOB COBPEeMEHHOH IHEPreTHKH

1.1. OcHOBHbIE OHATHS ATOMHON SHEPTreTUKH

IIpounssoacTeo JJIEKTPOIHEPIUU Ha TEIUIOBBIX EKTPOCTAHLMSIX,

THJIPOANIEKTPOCTAHIUAX M aTOMHBIX  3iekrpocTtaHimsax (ADC), uX cpaBHEHUE IO

OKOHOMHUYECKHUM U JKOJIOTMYECKUM IOKa3aTelsaM. S iepHble SJHEPreTHYECKUEe YCTAHOBKY — THUIIBI,

XapaKTEPUCTUKH, TMPUHLUUIHNAIBHBIE CXEMBbl, MEPCIEKTUBBl HCIOJIB30BaHUA. SnepHbIi

torumBHbIN 1wk (STL) — ocobenHocTn TexHonoruil pasmuyabix cramuit SATL[, orpacnu

poMBbIIIeHHOCTH, oOciyxuBatomue ATL, Bexymas pons xumuueckoil texnosoruu B STLI,

Bonpocel 3kosorun B ATL[. Jensmmecs matepuansl. KOHCTpYKIIMOHHBIE MaTepHaibl s

aTOMHOM PHEPreTUKU. B3anMozelicTBre U3IydeHUI C peaKTOPHBIMU MaTepranamu. TexXHOIorus
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U MIpUMEHeHre 00oraieHHoro ypana. OCHOBHBIE BUJIbI SIACPHOTO TOTUIMBA.

1.2. OOpamieHue ¢ paguoaKTUBHBIMUA _OTXOJAaMW W BOHPOCHI  paaHallMOHHON
0€3011aCHOCTH

[TepepaboTtka oTpadoraBmiero simepHoro tormmmea (OST) U MOBTOpPHOE HCIOJIH30BAHKE
nensmuxcs MarepuanoB. OOpamieHue ¢ paawoakTuBHbEIME oTxonamu (PAQO). BospelictBue
npeanpuatuil ATL] Ha yenoBeka M okpyxkawmyr cpeny. besonacHocts npeanpustuii ATLL
Konnenmmu 6e3omacHoro peakropa. Mex1yHapoHOE COTPYIHUYECTBO B AaTOMHOM SHEPreTUKE.

Pa3nen 2. OcHOBBI paHAIMOHHON 0€30MACHOCTH U MPUMeHeHHe PAANOHYKJIHI0B 1
U3JIyYeHU il

2.1. [lpuMeHeHne paIMOHYKIIMIOB M 00IIKe 331a9U PAIUAIIMOHHON 0€3011aCHOCTH

Pannonyknuabl u atomHas sHepreTuka. OTKpbITHE paIuOaKTUBHOCTH. Peakuuu neneHus
PaIMOHYKIIMIOB U SIAEPHBIN peakTop. AnepHas sHepreTrka. B3zanmoaencTBue MOHU3UPYIOLIETO
M3JIyYeHHUS] C BEIIECTBOM. PanmanmoHHass XuUMUs, KaK 4YacCTh XHMHUH BBICOKHMX DSHEPTHM, ee
3amaun. OOmme 3agaud paaualioOHHON Oe3omacHOCTH. EcTecTBeHHBbIE M HMCKYCCTBEHHBIE
pamnonyknuael (PH) B okpyxkaromeit cpene. OTKpBITBIE W 3aKPBITbIE UCTOUYHUKH H3JTYYCHHUS.
Pamnannonnbii GoH W BKJIAA B HETO Pa3IMYHBIX COCTABIISIIONIMX. ATOMHAs SHEPreTUKa U
npoOieMa paaroaKkTUBHBIX 0TX010B. [Ipo0ieMbl 0XpaHbl OKpyXaroIiei cpebl.

2.2. Vlonusupyrolee W31yIeHHEe U er0 B3aNMOJICHCTBHE C BEIIECTBOM

B3anMogeiicTBue 3apsHKEHHBIX YacTHIl C BEMIECTBOM. BzammMoneiictBue (OTOHOB C
BEIIECTBOM. [I€TEKTOPHI 17151 PETUCTPAIIMU U CIIEKTPOMETPUH alb(ha-u3IydeHHs], JICTEKTOPHI IS
peructpanuu 0eTa- ¥ raMma- u3ydeHuid. Jlo3uMeTpusi HOHU3UPYIOIIETO U3ITydeHUs — BHEITHEE
Y BHyTpeHHEe OOJydeHHEe UesIOBeKa, IKCIO3HMIIMOHHAS J03a, TOTJIOMIEHHAs W SKBUBAJICHTHAS
JI03bI, TIOHATHE O JOMYCTHMBIX YPOBHSIX OOJIY4CHHS, NETEPMHUHHUPOBAHHBIE M CTOXACTHYECKUE
ahdexTri, 1030BbIE  KOIPPUIMEHTH PAAUOHYKIUIOB, METOJbI ONpEAeNeHUus 03kl B
JabopaTopu.

2.3. OcHoBHbIe HOpMaTHBHbIE JIOkyMeHTbl HPB-99/2009 u OCITOPB-99/2010.

HopmupoBanue [1030BOMM Harpy3ku Ha d4enoBeka. [IpuHIUIBI — pagualMOHHOU
6e3onacHocT. HopMmbl pammanmionHoi Oe3zomacHoctd. OOmydeHue mnepcoHasna. OCHOBHBIC
CaHWUTapHbIe TMpaBwia obOecrneueHus paguanonHoit Oe3omacHoctn  OCIIOPB.  Pacuer
3¢ ()eKTUBHOM MOIIHOCTH 03kl B Jaboparopun. OOmydeHue HaceneHus. Mepbsl 10
orpaHuueHuto oOmyuenuss HaceneHus. [lpexenst n03 ans Hacenenus. Ilpenensl romoBoro
MOCTYIUIEHUs JUIsl Bo3Aayxa u  Bojabl. [loHstHe 00 YypoBHE BMeIIAaTeIbCTBA. METObI
paaralliOHHOTO KOHTPOJIS. 3allluTa NalleHTa B iAepHON MeIULIUHE.

2.4. ®uU3MKO-XUMHUYECKas CTaJus B3aUMOACWCTBUS U3ITYUCHHUSI C BEIIECTBOM.

OcHOBHbIE TOHSTHA XUMHH BBICOKMX DHEPrUd — DIEKTPOHHAs  AaKTHBALMS,
BO30Y)KJCHHBIE MOJIEKYJIbI, MOHBI, PaJuKajbl, MOTJOLIEHHAS 1033, PaJUallMOHHO-XUMHYECKUE
BBIXOJIbl, paJMAllMOHHAs YYBCTBUTEIBHOCTb M CTOWKOCTh, paJMONM3, KiaccUpUKaLUs
MOHHM3UPYIOIINX  HM3TYYeHHH.  DHEPreTMYeCKMd  CIEeKTp  BbIOMBAEMBIX  DJIEKTPOHOB.
Bo30Oyxnennsie yactuibl. [loBeeHre 3IeKTPOHOB B HEMOJISIPHBIX M MOJSIPHBIX MOJIEKYISPHBIX
KUJKUX U TBEPJIBIX cpeax.

2.5. PajinaninoHHO-XUMHUYECKUE TPOOIEMBI SJIEPHON SHEPTETUKH.

Pannonu3 Bonbl. Pagmonu3 BOAHBIX pacTBOpOB. Paanonus opraHMyecKkux BEIIECTB.
Jlo3uMeTpusi MIOHUZUPYIOIINX U3ITYYEHUH.

2.6. PanoakTUBHBIE OTXO/BI.

CanutapHble mpaBuiga oOpamieHuss ¢ paauoakTuBHeIMH — oTxozamu  CIIOPO.
Knaccugpukamus PAO, cknagupoBanue u cucrema nepepabotku PAO. KonaunmonupoBanue
PAO. Bpemennoe u okonvarensHoe 3axopoHeHne PAQO. Pagmannonnass 0e30MacHOCTh MpHU
obpammenuu ¢ PAO.

Paznen 3. Xumuueckasi TEXHOJIOTUsI PEeAKHX 3J1€MEHTOB

3.1. Penkue 1eMeHTHI B COBPEMEHHON YHEPTETHUKE.

SnepHast SHepreTHKa, €€ ChIpheBOE OOeCmedYeHrne, MHPOBOE JHEPronoTpedieHue,
OCHOBHBIE TeHACHIIMU. HampaBneHuss u3MeHEHHs YHEProNoTPpeOIeHNus U MPOU3BOACTBA. Peakue
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JJIEMEHTBl KaK I€OXMMMYECKOE€ M TEXHOJIOTMYECKOE IOHATHE. MuHepaisl U PyAbl PEAKUX
METAJUIOB, MX XapaKTEPUCTHUKH, IIOAIOTOBKA PYIHBIX KOHIIEHTPATOB K IPAaKTUYECKOMY
UCTIOJb30BAHUIO. SlZepHBIE W HesiiepHbIe 00JAaCTH TNPHUMEHEHUS JIUTHs, OepWIUIHs, ypaHa,
LUPKOHUS, TaQHUS U IPYTUX PEIKUX METAJUIOB.

3.2. TexHonorus N3BJICUCHHS PEJIKUX HIEMEHTOB.

Pasnoxxenne pyaHbpIX KOHIEHTPATOB. METOIbl BCKPBITUS Py — BBICOKOTEMIIEPATYPHBIN,
BBILIEIAYUBAHUE, «CyXHe» MeToIpl. KOHIEHTpHpOBaHME PEAKUX DJIEMEHTOB M PA3ICIICHHE
OJM3KUX 110 CBOKWCTBAM PEAKHUX 3JIEMEHTOB C MCIIOJIB30BAHUEM METOAOB IKCTPAKIIMH U COPOIIHH.
HNonooOmennass xpomarorpadus. [lpuHmmmuanpHas cxemMa KOMIUIEKCHOW —TepepaboTKu
rpynnoBoro koHuneHtpara P30. [lonyueHue MHAMBUAYaIbHBIX COEIMHEHUN PEIKUX METAJUIOB
WM UX CMECEU B IPOMBIIIJIEHHOCTH (TEXHOJOTMUYECKHUE CXEMBI).

3.3. [Ipon3BoicTBO M pad)HUPOBAHKE METAIUIOB U CIIABOB, IPOM3BOJICTBO M3JICIUI W3

HUX.

CreneHb YUCTOTHI SIEPHBIX MATEPHAIOB, MOJYYCHHE TBEPABIX COCIUHEHUM PEIKUX
METaJUIOB. JIEMEHTBHI, TMOJXOJAIINE JJIsi HUCIOJb30BaHUS B KaueCTBE KOHCTPYKIIMOHHBIX
MarepuajoB B sJepHOM peaktope. HelTponnsie sapl. HeoOxomwmasi cTeneHb OYHCTKHU
(momyctumebie conaepikaHus). MeETOAbl OYHUCTKH - OCaxJeHue, Kpuctammmzaius. CrocoObl
adduHaxHON OuUCTKHU ypaHa. [lepokcunnas, kapOuaHas OUUCTKH, SKCTPAKLUOHHBINA appuHax.
HoctounctBa u Heaoctatku. MomumHoe paduHuUpoBaHWE IUPKOHUA. UYHCTOTa dJIEMEHTa B
WCTOPUM YypaHa W UHUPKOHUA. [loslyueHwe peaKkux MeTasIoB B CBOOOJHOM COCTOSHUHU.
Mertamiorepmust U dnektpoin3. O6paGoTka pemknx MeramioB. MoguaHoe paduHHpoOBaHHE,
MOPOIIKOBAsI METALTYPTHUs U TUTaBKA.

Pa3znesa 4. TexHosiorusi 0c000 YUCTHIX BeleCTB

4.1. BeneHue B TEXHOJIOTHIO 0CO00 YHCTHIX BEUIECTB.

CriocoObl BbIpaKEHHs CTENIEHH YUCTOTHI BellecTB. [IOHATHS «MUKPOTIPUMECH» U «0c000
guctoe BemecTBo» (OCYH). CoBpeMEeHHBIN JOCTUTHYTHIH YPOBEHb YHCTOTHI BelllecTBa. BiusHue
BHEIIHUX 3arps3HEHUI Ha mpoliecchl Ty0okoil ouncTtku BemectBa. [lonstue kosdduumenta
MHTEHCUBHOCTU OYHMCTKH. Jlupdy3noHHas MoAenb 3arpsA3HEHHUs W3 BHEUIHEr0 HCTOYHUKA.
Mogenp MNOCTYIJIEHUST NPUMECH M3 BHEIIHETO MCTOYHUKA [0 MEXAaHU3MY pPACTBOPEHHSL.
Knaccudukanuss meronoB riy0okoil ouncTku BemiecTB. OOmias XapakTEepUCTUKAa METOJIOB
ri1yOOKON OYMCTKY BEIIECTB.

4.2. X¥MU4eCcKHe METO/IbI MOJTY4YeHHUs: 0CO00 YUCTHIX BEIECTB

OCHOBHBIE BapUAHTBl XUMHUYECKUX METOJIOB M OIIEHKA UX IPENEIbHBIX BO3MOMXHOCTEM.
CymHOCTh XMMUYECKUX TPAHCIOPTHBIX peakuuil. IlepeHoc BemecTBa MOTOKOM ra3a-HOCHUTEISL.
[lepenoc BemiecTBa MoJieKynsapHOil auddysueii. IlepeHoc BemecTBa MOCPEICTBOM KOHBEKIIUU.
[IpenmyriecTBa U HEJOCTATKA XUMUUYECKUX METOA0B MOJIyYEHHS] 0COO0 YHCTHIX BEIIECTB.

4.3. OU3UKO-XUMUYECKHE METOIbl NOTYYeHHsI 0cO00 YHCTHIX BEIIECTB

JuctumisinuonHsie MeToibl. Pektudukanus kak MeTosd riTyOOKON OYHCTKH BEIIECTB —
TEOPETUYECKUE OCHOBBI PeKTHU(UKAIIMU pa30aBICHHBIX PACTBOPOB, OCHOBHbBIE XapaKTEPUCTHKH,
anmapatypHoe odopMIIeHHE, BIMSHHE 3arpsi3HSIONICTO JIEHCTBUS MaTepuaia anmaparypbl Ha
rIyOWHY OYMCTKH BELIECTB, MOJICKYJISIpHAS TUCTUIUIALNS, TEXHOJIOTUYECKUE CXEMbI MOTYyYCHHUS
BemecTB OCY. [TomyyeHne ra30B BEICOKON YHCTOTHI METOJIOM KPUOTEHHOW PEKTU(DUKAIINH.

ANCOpPOLIMOHHBIM METOJ] — TEOPETUYECKHE OCHOBBI pa3[eNIeHHs CMeceid METOJ0M
aacopOIMu, pacyer JAWHAMUKUA aJcopOIMM MUKpONpuUMeced Tpu TIIyOOKOH OYHUCTKE,
a7icopOeHThI, WCIOJb30BAaHUE METOJa MPHU TIIyOOKOH OYMCTKE BEIIECTB, TEXHOJOTHYECKHE
CXEMBbI TTTyOOKOM OYHMCTKU Ta30B B MPOIleccax MPOU3BOACTBA JETKHX U30TOMOB.

HNonoobmennsiit metoa. TeopeTnueckre OCHOBBI pa3fefieHus CMeceil MeTOJ0M HOHHOTO
obMeHna. OOt TOIX0/ K CHHTE3Y HOHOOOMEHHBIX cMOJ. MIoHOOOMEHHas! TEXHOJIOTHUS OUUCTKH
BOoJibl. [IpUHIMNMANbHBIE OCHOBBI TEXHOJOTMM OYMCTKH KUIKUX PAJAUOAKTHUBHBIX OTXOJIOB
METO0/IOM HOHHOTO OOMEHa.

Kpucrannuzaunonnsie Metronpl. PU3UKO-XUMUYECKHE OCHOBBI Meroja. HopmanbHas
HalrpaBJieHHas KpucCTauiM3anus. MHOTOKpaTHas HalpaBli€HHas KpUCTauIM3alus. 30HHas
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nepexkpuctau3anys. OOmuil aHanu3 TeXHUYECKUX CPEJICTB M METOJIOB 30HHOW IUIABKU IpU
MIPOU3BOJICTBE TYrOIUIABKUX M XMUMUYECKH aKTUBHBIX METAJUIOB JJISi COBPEMEHHON SHEPTeTHKH.
OCHOBBI TEXHOJIOTHH IEKTPOHHO-TY4€BON 30HHOM IIIaBKU LIUPKOHUS.

Mopay.b 5. TexHo10rHUs1 H30TONOB

5.1. Pa3nenenue M30TONOB METOIOM PEKTH(PHUKAIUH.

Pextudukamnus Boabl Kak crmoco0 pasaeneHus u30TornoB. OOMIHOCTh MW paziHyue B
3aadyax KOHLEHTPUPOBAHMS HM30TOMOB BOJAOpoAa M Kuciopoaa. OCOOCHHOCTH BaKyyMHOM
pextudukanuun Boasl. HuskoremmeparypHast pektudukanums CO MeraHa Kak CIIOCOOBI
pa3zieneHrss M30TOMOB YIJIEPOJa; pa3lelieHue M30TONOB a30Ta W KHUCIOPOAa peKTHU(HUKAIHen
NO; pasnenenue wu3oTonoB Oopa pektudukamuein BFz. OcobeHHOCTH  TEXHOJOTHH,
anmaparypHoe opOpMIICHHE, TEXHOJIOTUIECKHE CXEMBI, IPOU3BOICTBEHHBIC YCTAHOBKH.

5.2. PaznieneHre M30TONOB METOJIOM XUMHUYECKOTO N30TOMHOTO OOMEHa.

Oco0OeHHOCTH MeTOJa XMMHMYECKOTO H30TOMHOro oOMmeHa. Pa3neneHue H30TONOB B
CHCTEMaX <OKUJKOCTh-Ta3» Ha MpUMepax TEXHOJOTHH pa3JesieHHs] H30TOMOB yriepojaa, a3oTa,
KHCIOpoaa, Oopa W KpemHHs. Pa3neneHue M30TOMOB B CHUCTEMaX (CKUAKOCTB-KHAKOCTBY —
amMallbTaMHBIA CIIOCO0 pa3JesieHus] M30TOTOB JIMTHS, KalWs, KaJbIWs, MarHus. Pa3nencHue
M30TOINOB METOJIOM B CHCTEMAaX KUAKOCTh-TBEpas (a3ay Ha MpuUMepax pasJesieHus] H30TOMOB
azota u Oopa. OCOOCHHOCTH TEXHOJIOTHH, armapaTypHoe OQOopMIIEHHE, TEXHOJIOTHYECKUE
CXEMBI, TIPOU3BOJICTBEHHBIC YCTAHOBKH.

5.3. Paznienenrie M30TONOB BOJIOpOJIA

Paznenennie M30TOMOB BOAOPOJA METOJOM pEKTU(GUKALUU — KOHLEHTPUPOBAHUE
JIeUTeprss METOAaMU PEKTH(PHKAINK BOJIBI, PEKTH(PUKAUU aMMHaKa, HU3KOTEMIIEpaTypHOH
pekTHdHKanuu BoJIOpoaa. PasneneHne M30TOMOB BOJOPOJAa METOJOM XHMHUYECKOTO OOMEHa B
CUCTEMaX  «BOJA-BOAOPOI», <«OKMIKMA aMMHaK — BOJOPOI», JBYXTEMIEPAaTypHBIM
CepoBOAOPOAHBIM  MeTogoM. (OCOOEHHOCTH TEXHOJIOTHH, ammaparypHoe OoQOpMIICHUE,
TEXHOJIOTUYECKHE CXEMbl, IPOM3BOJCTBEHHBIE YCTAHOBKHU.

4. O0beM yueOHOM THCIHHIIINHBI

Bun yaeOHow Bcero Cemectp
paboThl 5 7 8 9
3E |Axan. | 3E |Axaxn. | 3E | Axan.| 3E | Axan. | 3E | Axan.
4. q. 4. q. q.

O6mras
TPYAOEMKOCTh 22 792 2 72 6 216 6 216 8 288
JIACIUTLTHHBI
KonrakTHas
padora — 839 | 302 | 089 | 32 | 25 | 9 | 25 | 90 | 25 | 90
ayJIuTOPHbIE
3aHSATHS:

4,445
Jlexun 160 | 0,445 | 16 1,33 48 1,33 48 1,33 48
Hpaxrieckue 3945 | 142 | 0445 | 16 | 117 | 42 | 117 | 42 | 117 | 42
3anstus (I13)
JIaGopatopHble
pabotsi (JIP) i i i i ] ] ] ] ) )
Camocrostenbuast | 1) o1 | 418 | 111 | 40 | 35 | 126 | 25 | 90 | 45 | 162
pabdora
KonTakTHas
CaMOCTOSTEJIbHAs 11,61 | 0,6 1,11 0,2 3,5 0,4 2,5 - 45 -
pabota
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CaMocCTOSITENILHOE
W3YYCHUE Pa3IeiioB
JOUCIUITIJIINHBI

417,4

39,8

125,6

90

162

Buabl KOHTpOJIA:

3auer

3adeT ¢ OLEHKON

IK3aMeH

1 36

1 36

KonraktHas padota
— IIPOMEXYTOYHAs
arrecranuia

TloaroroBska k
SK3aMEHY

0,8

71.2

0,4

35,6

0,4

35,6

Bua urorosoro
KOHTPOJIA:

3auer

3auer ¢
OLlEHKOH

JK3aMeH

JK3aMeH

Bun yuebnoit
paboThI

Bcero

Cemectp

7

8

3E | Actp.

3E | Actp.

3E | Actp.
q.

3E | Actp.

3E | Actp.

Oo6r1mas
TPYAOEMKOCTh
TUCIUTUINHBI

22 594

6 162

6 162

8 216

KonTakTHas
padora —
ayJIUTOPHbIE
3aHATHSA:

8,39 | 226,5

0,89 24

25 | 67,5

25 | 67,5

25 | 67,5

Jlexkuu

4,445 | 120

0,445 | 12

1,33 | 36

133 | 36

133 | 36

[IpakTnueckue
sansaTus (113)

3,945 | 106,5

0,445 | 12

1,17 | 315

1,17 | 31,5

1,17 | 31,5

JlaGopaTopHbie
pabotsl (JIP)

CamocroaTeIbHas
padora

11,61 | 313,55

1,11 30

35 | 945

25 | 67,5

45 |1215

KonTtaktHas
caMoOCTOsATEIbHAL
paborta

CaMocCTOSsITENLHOE
U3yYeHUE pa3iesioB
JUCLUILINHEI

0,45

11,61
313,05

0,15

1,11
29,85

0,3

3,5
94,2

2,5
67,5

4,5
121,5

Bujabl KOHTPOJISI:

3aueTr

3ayeT ¢ OLIEHKOH

IK3aMeH

1 27

1 27

KonTakTtHas pabota
—  IPOMEXKYTOYHas
aTTecTanus

Iloaroroska k
SK3aMEHY.

0,6

54,3

0,3

26,7

0,3

26,7

Bua utorosoro
KOHTPOJIA:

3auer

3auer ¢
OILICHK O

JK3aMeH

JK3aMeH
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AHHOTanus padoyel NPOrpaMMbl AU CHHUIIIMHBI
«MeToAbI AHATUTHYECKOI0 KOHTPOJISI B IPOU3BOJACTBE MaTePHAJIOB COBPEeMEeHHOM
JHEePreTHKU»

1. Heab MMCHUIVIMHBI — CPOPMHUPOBATH y OYAYIIEro MHXEHEpa NOCTATOYHO IIOJHOE
IIPEJICTAaBICHUE O METOJAaX AaHAJIUTUYECKOrO0 KOHTPOJs B IPOU3BOJACTBE MaTepHalloB
COBPEMEHHOW HHEPreTUKA C BBISIBICHHEM €ro CcreuuuKd Uil psijfa  TEXHOJIOTHYECKHX
IIPOLIECCOB, TAKUX KAK PaJAMOXMMMUYECKOE MPOU3BOJCTBO, MOJYyYEHHUE M30TOMHO OOOTaIleHHON
MPOIYKIIMU, 0COOO0 YUCTHIX BELIECTB, TEXHOJIOTUS PEKUX SJIEMEHTOB.

2. B pesyabrare wu3y4yeHus: AUCUMILVIMHBI OOydYalolIUiici 1O Hporpamme
CIEeNMAJIUTETA JOJIKEeH:

Obnadame cneayOUMMHA KOMIETEHITUIMU
— CIOCOOHOCTBIO MCIIOJIb30BaTh MaTEMaTHUYECKUE, €CTECTBEHHOHAYYHblE U WH)KEHEPHbIE

3HAHMS IS pelieHus cBoel mpodeccnonanbHoi aesirensHoct (OITK-1);

— CIOCOOHOCTHIO NPO(GECCHOHATBPHO HCIOJIb30BAaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
aHAJIMTUYECKOE 000pyH0BaHUE, CIIOCOOHOCTh K IPOBENEHUI0 HAYyYHOTO HCCIIEIOBAHUS U
aHaJIM3Y MOJIyYeHHBIX TIPU ero npoBeaeHun pe3ynbraroB (OI1K-2).

—  CIOCOOHOCTBIO aHANM3UPOBATh TEXHOJIOTMYECKUH MPOLIECC, BBISBIATH €r0 HEJOCTATKH U
pa3pabaTbIBaTh MEPOIIPUATHS 1O €ro coBepuieHcTBOBaHMIO (I[TK-3);

—  CIOCOOHOCTHIO YIIPaBJIATh NeUCTBYIOIIMMHU TEXHOJIOTMYECKUMH  IpOlieccaMu,
ofecreunBarOIMMH BBIITYCK MPOIYKIIMH, OTBEYAIOIIEed TpeOOBAHUSAM CTaHIAPTOB U PbIHKA
(TIK-15);

B pe3ynbraTe n3yueHuss AUCUUIIINHBI CTYJEHT JTOJIKEH:

3namo:

— cnenu@uKy NpPOBEICHUS aHalu3a MaTepHalloB COBPEMEHHOM DJHEPreTHKH C Y4eTOM
IIpeJBapUTENILHON NOArOTOBKU IIPOOBI U MeIIaoIuX (PaKTOPOB;

— TEOpeTHYECKHME  OCHOBBL,  OONAacTH  NPUMEHEHUs,  BO3MOXKHOCTH,  OTIpaHMUYCHHS
HCIOJIb30BAHUS KaXJI0TO METOA Il aHaJIM3a MaTepUaloB COBPEMEHHOM 3HEPreTHKHY,

Ymemo:

— OCYILECTBJIATH BBIOOP ONTHUMAIBHOIO METOJA JUIsl pELIeHHs KOHKPETHOW 3ajauu
OIpeJIeNIEHUs COCTaBa BELIECTBA IPU aHAIN3€ MAaTEPHAJIOB COBPEMEHHOM 3HEPreTUKH;

IIPOBOJUTh pPACYET COCTABAa AHAJIU3UPYEMOIO BEIIECTBA IPU HCIHOJIb30BAHUU PA3JIUYHBIX

METO/IOB C YYE€TOM CHEIU(PHUKHN aHAJIN3a MaTePHAJIOB COBPEMEHHOMN 3HEPreTUKH;

Braoemy:

— HaBbIKAMM CTATUCTMYECKOW OOpabOTKM pe3yiabTaTOB aHalIM3a C Y4eToM crHeuuduku
[PEJBApUTENILHOM TOATOTOBKU MpPOObI, CilIydyallHOW M CHCTeMaTHMYecKOW NpUOOpHOH
MOTPELIHOCTH, 00JIACTH ONpeNeNIeMbIX KOHLEHTPALU;

— HaBbIKAMM OIpEJETCHUs U yueTa (HaKTOpOB, BHOCSILMX OCHOBHOW BKJIAJ B HOIPELIHOCTb
aHaIu3a;

—  METOJIaMM ITPOBECHUS KCIIEPUMEHTA C IPUMEHEHUEM COBPEMEHHON HAay4YHOH anmaparypsl,
aHanM3a 1 00pabOTKU pPe3ysIbTaTOB SKCIEPUMEHTA.

3. KpaTkoe conepskaHue I CHUILUIHHBI

Paznes 1. @u3nko-XuMHUYeCKHE METOIbI AHAIM3A2 H30TOINOB U 0C000 YHCTHIX BELECTB.

Bsenenue.

Lenn, 3amaun U cTpykTypa Kypca. Poib aHanMTHYECKOTro KOHTpPOJISI B IIPOU3BOJICTBE
MaTepHalloB COBpeMEHHOM »sHepreTuku. Crneumduka aHaiuza CTAOUIBHBIX M30TOIOB U
MuKpornpumMeceit B 0co6o uncteix (OCYH) BemecTBax

1.1. Cratuctuyeckas oOpaboTKa pe3yabTaTOB U METPOJOTHYECKUE XaPaKTEPUCTUKH Ha
IpUMepe METOJIOB aHaJIN3a U30TONOB U 0c000 uncThix (OCY) BerecTs.

B nanHOM paszene paccMaTpUBAaIOTCS METOBI CTaTUCTHUYECKOW 00pabOTKM aHaiM3a Ha
IpUMepax aHaju3a H30TOMHOTO COCTaBa BEIIECTB M HCIHOJB30BAHHE JIOTapU(PMHUUECKOTO
pacripeniesieHus: Ipu 00paboTKe pe3yIbTaToOB aHaIM3a 0c000 YUCTHIX BeulecTB. [IpuMeHuTEeTbHO
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K a”anmu3y u3otonoB u BemectB OCY paccMaTpuBalOTCS METPOJIOTHYCCKHE XapPaKTEPUCTUKH
METO/IOB BHITIOJTHEHUS U3MEPEHUN, COCTABIISIONINE MTOTPEITHOCTEH U CIIOCOOBI UX OIICHKH, B TOM
YHCIIe YYBCTBUTEIBHOCTD U TIPEJIENT 0OHAPYKEHHS KaK BOKHEHIIINE XapaKTePUCTUKH METO I TPH
aHaJIM3e U30TOIMTHOTO COCTaBa U 0CO00 YHCTHIX BEIIECTB.

1.2. MeTo/bl aHanm3a 0c000 YHCTHIX BEIIECTB.

Pazmen mocesmen wsydenuio crnenudukn aHanmsza Bemects OCY.  Meromabl
MIPEIBAPUTEIILHOTO KOHIICHTPUPOBAHMSI MUKPOTIPUMECEH KaK MpeIBapuTelIbHAS CTAIU aHAIH3a
0c000 uncThIX BemecTB. CriocoObl MPUMEHEHUS HEM30UPATEIbHBIX, SICPHBIX, KATATHTUICCKUX,
CIEKTPATBHBIX U XpoMaTorpaduIecKuXx METOJOB JUIsl aHAJIM3a MHUKPOTIPHUMECEH B BEIIECTBAX
OCUY, a Taxxe.

1.3. MeTo/ibl aHaM3a CTAOWIBHBIX H30TOTIOB.

OcobeHHOCTEeH HCIIOTH30BAHMS MACC-CIICKTPOMETPUH, ICHCUMETPUH, HHTEPPEpOMETpUr
U CIEKTPAIBHBIX METOJIOB JUIS aHAJM3a M30TOMHOIO COCTaBa BemlecTB. [1OJHBIN W30TOIHBIMA
aHaJIN3 BOJBI C UCIOJL30BAHUEM METOJA JBYX KOHCTAHT U KOMOWHAIIMA JCHCUMETPHUECKOTO H
CIIEKTPAITLHOTO METOJIOB.

Pa3nen 2. ®u3nKo-XUMUYECKHE METOIbI AHAJIHN3A PEIKHX U PACCESIHHBIX 3JIEMEHTOB

2.1. OCHOBHBIC MMOHATHS AHATUTHYECKOTO KOHTPOJIS B TPOU3BOJICTBE PEIKUX HIEMEHTOB.

OCHOBHBIC TIOHSTHS AHATUTHYECKOTO KOHTPOJSI B TPOU3BOJACTBE PEIKUX JJIECMCHTOB,
00BEKTHl aHaliM3a, OCOOCHHOCTHM COCTAaBJCHUS CXEM aHalii3a, BHIOOpa METOJIOB aHaJM3a,
MPEIBAPUTEIILHON MOATOTOBKH Mpo0, CONCpXkAIIMX PpPEIKHe MeTaulbl. ATTeCTOBaHHBIE
METOJIMKHM aHajh3a OOBEKTOB IMEpPepaOdOTKH CBHIPhS PEIKUX METAUIOB. BaXKHOCTh KOHTPOJIS
CoJIep’KaHus IPUMeECEH, BIMSIOMIMNX Ha MOTPEOUTEIbCKIE CBOMCTBA MaTepUAIOB.

2.2. OCHOBBI MUHEPAJIOTHYECKHMX UCCICIOBAHUM.

OcHOBHbBIE MPUHIIMIIBI U METOJIbI TPAaHYJIOMETpHUECKOTO aHanu3a. OnTuyeckue CBOICTBa
MaTepuaJoB M METOJAbl HX HCCIEeNOBaHUS (CBETOBas U PEHTTEHOBCKas MHUKPOCKOIIHS;
ONTHUYECKas U JIOMUHECIICHTHAsI crieKTpocKkonus). MccnenoBanue CTpyKTypbl MUHEPATIOB, PYA U
MPOJAYKTOB UX MepepaboTKH (OCHOBHI PEHTIeHO(A30BOTO aHAIN3a, SJICKTPOHHOU MUKPOCKOTIUH,
MH(paKpaCHON CIIEKTPOCKOIINH).

2.3. OcOOEHHOCTH aHATTUTUYECKOTO ONPEAeNICHUS PEIKUX METAJLIOB.

OU3NKO-XUMHUYECKUE METO/IbI ONPEACTCHUS JUTHL. XUMHUECKUE U (PU3UKO-XUMHYECKHE
METO/IbI OIpe/eieHHsl peaKo3eMenbHbIX 31eMeHTOB (P33). Meroapl onpeneneHus UPKOHUS,
radHus, HIOOMS, TAaHTAJIa U ypaHa.

Pasznen 3. Xpomarorpagusi um XpoMaTro-Macc-CHEKTPOMETPUSI B  aHAJM3e
MAaTepHaI0oB COBPEeMEHHOI IHePreTUuKH

3.1 XpomaTorpaduyeckue METO/Ibl B aHAIN3E MATEPUAJIOB COBPEMEHHON YHEPIETUKH.

OOmHoCcTh U crnenuduka MPOLECCOB XpoMmaTorpaduyeckoro aHaiau3a MaTepHalioB
COBPEMEHHOM »sHepreTHku. TeopeTuueckue OCHOBBI Xpomartorpaduu. IIpenmoaroroBka u
cUCTeMbl BBOJa o0Opa3loB mpu XpomarorpapuueckoMm anammuze. KauecTBeHHBIH Ta3o0-
xpomatorpaduueckuii aHanm3. OKCKIIO3HOHHAs xpomaTtorpadus. KuIKOCThb-KUIAKOCTHAsS
(pactpenenurenbHasi) xpoMmatorpadus. CBepxkputnueckas GiarougaHas xpoMmatorpadpus.

3.2. Macc-ciekTpoMeTpus U XpOMaTo-Macc-COEKTPOMETPHsl KaK METOJbl aHallnu3a
MaTepHuagoB COBPEMEHHOW YHEPTETUKH.

Oco0OeHHOCTH TIPUMEHEHHUS METOJO0B HOHHU3AIMU s TOJIYYeHUS MAacC-CHEKTPOB
MOJIEKYJISIPHBIX MOHOB W M3Yy4EHHS BBICOKOMOJIEKYISPHBIX COCIUHEHHUH pPa3TUYHON MPUPOIHI.
Ou3nyeckue OCHOBBI METOJIa MacC-CIEKTPAlbHOTO pacraja OpPraHu4YeCKUX COCTUHEHH B
peXHMe AIIEKTPOHHON HoHM3auH. [[pUHIIUIIEI U IpUEMBI OTpeieieHust 00JacTh MOJIEKYISPHO-
MaccoBoro pacmpeneneHusi. [loHSTHE «OCKOJOYHBIE M XapaKTEPUCTUUYECKUE HOHBD».
Ou3nyecKkue OCHOBBI Macc-CIEeKTpalbHOro pacmana. [loHsTue MeracTaOUIbHBIE HOHBI U
MIPUHIUIEI UX 00pa3oBaHusi. OCHOBHBIC MPaBUIA U MOAXO0bI K UHTEPIPETALUN MaCC-CIIEKTPOB.
Pacyer wu30TOMHON YHCTOTHI coenuHeHUH. Meton Macc-pparmMeHTOrpaduu U PEKUM
MOHHUTOPHHTA 33JJaHHBIX HOHOB. Macc-CIIEKTPOMETPHSI BEICOKOTO pa3pelieHusl.
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4. O0beM yueOHOM TUCHUILINHBI

Bun yae6HOMI paboThI Bcero Cemectp
7 8 9
3E Axan. 3E Axan. 3E Axan. 3E | Axan.
4. 9. 9. 4.
Obmas TpyRoemKoCT® 13 | 468 | 4 144 | 4 | 144 5 | 180
JVCIIATUTAHBI
Konraxruas padora — 534 | 192 | 1,78 | 64 | 178 | 64 | 178 | 64
ay/INTOPHbIE 3aHATHS:
Jlexum 2,67 96 0,89 32 0,89 32 0,89 32
[Tpaxtuueckue 3ansarus (113) 2,67 96 0,89 32 0,89 32 0,89 32
CamocrosiTesbHas padora 6,66 240 2,22 80 2,22 80 2,22 80
KonraktHas
caMoCTosITebHAs paboTa 0.4 0.2 0.2 )
CaMocCTOsATeIbHOE U3YUCHUE 6,66 2:22 2,22 222
239,6 79,8 79,8 80
pa3nesioB JUCIUILTAHBI
Buabl KOHTpOJIS:
3auer - - + + + + - -
DK3aMeH - - - - - - 1 36
KonrakTHass  pabora
NMPOMEKYTOYHAHA 1 0,4 1 0,4
aTTecTanus
IToaroroBKa K 3K3aMeHy. 35,6 35,6
Buja nTOroBoro KOHTpoJIsi: 3auer 3auer IK3aMeH
Bun yue6noit paboTsl Bcero Cemectp
7 8 9
3E Actp. 3E Actp. 3E Actp. 3E | Actp.
q. 4. q. Y.
Obuwias Tpynoemiocts 13 | 351 | 4 | 117 | 4 | 117 | 5 | 135
JMCIUTUTHHBI
Konraxrnas pagora - 534 | 144 | 178 | 48 | 178 | 48 | 1,78 | 48
ayIMTOPHbIE 3aHATHA:
Jlexun 2,67 72 0,89 24 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 2,67 72 0,89 24 0,89 24 0,89 24
CamocTosiTesibHasi padoTa 6,66 180 2,22 60 2,22 60 2,22 60
ffa?\i{g?:;;l::anaﬂ paborta 03 0.15 0.15 )
CamocrosTenbHOE U3ydYeHHUE 6,66 222 222 2,22
179,7 59,85 59,85 60
pa3aenoB JUCIUILTUHBI
Buabl KOHTpOJIA:
3auer - - + + + + - -
DK3aMeH - - - - - - 1 27
KonrakTtHas  pabora
MPOMEKYTOYHAS 1 0,3 - - - - 1 0,3
aTTecTanus
IToaroroBKa K 3K3aMeHy. 26,7 - - - - 26,7
Buja uTOrOBOro KOHTPOJIS: 3ader 3auer IK3aMeH
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AHHOTauMs padoyeil NporpaMMsbl JMCIUNIMHbI
«O0opynoBaHHE IPOM3BOJCTB PeIKHX 3JIEeMEHTOB»

1. Hear aucnMmiMHbl — chopMUpoBaTh Yy OOy4alOMIErocs OCTaTOYHO IOJIHOE
npeacTaBieHne 00 anmapaTypHOM O(GOpPMIIGHHH TIPOM3BOJCTB pPENKHX DJJIEMEHTOB C
BBISIBJICHHEM €0 CIEU(UKH TS PSIa TEXHOJIOTHUECKUX MPOIECCOB.

2. B pe3yabTtare mu3yyeHHs JUCHUIUIMHBI oOyyamommiics N0 mporpamme
CHeHATUTETA 0JIKEH:

Obnadams CIENYIOIAMA KOMIICTCHITHSIMH -

—  CHOCOOHOCTBIO MPEJCTaBUTh COBPEMEHHYIO KAPTHHY MHpa Ha OCHOBE IIEJIOCTHON CHCTEMBI
€CTECTBCHHOHAYYHBIX U MATEeMAaTHUYECKUX 3HAHWM, OPUEHTHUPOBATHCS B IIEHHOCTSIX OBITHS,
Xu3HH, KyIbTyphl (OK-1);

—  CHOCOOHOCTBIO TPO(GECCHOHATBFHO — HCIIOJIB30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE W
aHATTITHYECKOE 000pYAOBaHUE, CIIOCOOHOCTh K MPOBEACHUIO HAYYHOTO WCCIENOBAHHUA U
aHaJIM3Yy MOJIyYEHHBIX MPH ero npoBeaeHun pe3yabraTos (OITK-2);

—  CIOCOOHOCTBIO K PEIICHHI0 MPO(eCCHOHATBHBIX MPOU3BOICTBEHHBIX 3a/1ay, BKIIOYAIOIINX
pa3paboOTKy HOPM BBIPA0OTKH M TEXHOJOTHYSCKHMX HOPMATHBOB PACXOJIOBAHUS CBIPHS,
MaTepHAIIOB W YHEPreTUYECKUX 3aTpaT, COBEPIICHCTBOBAHHE KOHTPOJISI TEXHOJIOTUYECKOTO
mporecca (TTK-2);

—  CIOCOOHOCTHIO aHATM3UPOBATh TEXHOJOTHYECKUH MPOIECC, BBISBIATH €r0 HEIOCTATKUA H
pa3pabaTbIBaTh MEPOIIPUATHS 10 €ro coBepuieHcTBOBaHMO (ITK-3);

— CIOCOOHOCTHIO NPHHHUMATh KOHKPETHOE TEXHWYECKOE PEIICHHE C YU4EeTOM OXpaHBI TPyAa,
paauanMoHHON 0€301aCHOCTH M OXpaHbl okpykaromieit cpenst (ITK-4);

— CIOCOOHOCTBIO HCMOJB30BaTh METOJAbI OLEHKM pHUCKa U pa3padaThiBaTb MeEpbl IO
obOecrieueHni0 0€30MacCHOCTH  pa3padaThIBAEMBbIX HOBBIX TEXHOJOTHHA OOpamieHus ¢
o0bekTaMu TpodeccuonanbHoi aestensHoct (ITK-11);

— crnocoOHOCThIO K 0e30macHOMY MPOBEIEHHUIO, KOHTPOJIIO, YCOBEPIICHCTBOBAHUIO H
pa3paboTKke TEXHOJOTHYECKHX MPOIECCOB MPOU3BOJACTBA OCHOBHBIX (DYHKIIMOHAIBHBIX
matepuanoB STII, B ToM guciie ¢ HCHOJIB30BaHNEM pagnoakTHBHBIX MarepuaioB (IICK-1.1).

B pe3yabTare ocBOeHHMS TUCHMILIMHBI BHIIYCKHHUK J10JI5KeH

3namo:

00opynoBaHue, UCIOIb3yeMOe JJIsl IPOBEACHUS THAPO-, TUPO- U AIEKTPOMETALITYPTUYECKUX
MIPOU3BOJICTB MaTepUaIoB COBPEMEHHOMN 3HEPreTUKY;
—  MPUHLUIIBI BEIOOPA ammaparypsbl s KOHKPETHOTO TEXHOJIOTUYECKOTO MPOoIIecca;
Ymemy:

—  OCYIIECTBUTH BBIOOpP OOOpYyIOBaHUS JUIsi KOHKPETHOTO TEXHOJOTHYECKOTo Ipolecca B
TEXHOJIOTHH PEAKUX AJIEMEHTOB, B TOM YHCJIE C YU€TOM TpeOOoBaHU 6€30MacHOCTH PaboThI;

—  OCYIIECTBUTH BBIOOpP BCIIOMOTaTEeNbHOTO0 OOOpPYIOBaHUS, HUCHOIB3YEeMOIo Ijisi pPabOThI
TUTIOBOTO 000PYAOBAHUS B TEXHOJIOTHH PEAKUX AJIEMEHTOB,;

Braoemo:

— HaBBIKAMHM HCIOJb30BaHHUS HWHXKEHEPHBIX METOJOB pacyeTa THUIIOBBIX ammapaTos,
HCIOJIb3YEMBIX B TEXHOJIOTUU PEIKUX JIEMEHTOB;

— TMPUHIMUIAMHE BBIOOpa XapakTEepUCTUK OOOpYHOBaHHUSA, HEOOXOJMMBIX MJs COCTaBIICHUS
WCXOJHBIX TAHHBIX JIJISl €70 MPOSKTUPOBAHUS

3. KpaTkoe coaep:kanue TUCHUILUIMHbBI:
Pazgen 1. AnnaparypHoe oopmiieHHe BbIleJIa4YMBAHUS M COPOLIMM.

1.1. Hcropus opraHu3alliyd  [NPOU3BOJICTBA MPOMBIILIEHHOTO O6ODV,Z[OB8.HI/I$I B
TCXHOJOTHMHU PCAKHX SJICMCHTOB. CHCI_II/I(bI/IKa O6ODVZ[OBE[HI/I$I, HUCIOJB3YEMOI'O B TCXHOJIOTMH
PEAKHX 3JICMCHTOB
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Hcropus co3ganusi CienuaIbHOTO MPOMBIIIICHHOTO 00OpYIOBaHUS, HCIIOIB3yeMOTO B
TEXHOJIOTUH PEIKUX 3JeMeHTOB. Kiaccudukanus peakux 3JIEMEHTOB M UX OCOOCHHOCTH.
CoBpeMeHHOE COCTOSIHUE IMPOU3BOJICTBA O00PYIOBAHUS I PEIKOMETAITLHOW OTPACITH.

1.2. ArutaTopsl, Ma4yKH, aBTOKJIABbI, KOJIOHHBL. Pacuer kackaja BbIIIeIa4yMBaAHUS

Texnomornueckas: kiaccuukamnus reTeporeHHbIx cucteM. Kimaccudukamus mpoieccoB
BBIIIEIAYUBAHUS. ATUTATOPBI, MAYyKH, aBTOKJIABbl, KOJIOHHBI. Pacuer mpsMOTOYHOTO Kackaaa
BBIICIaYBaHHS.

1.3. IlepkonsimonHoe  BblmenaunBanue. Kydnoe  BhimenaurBanue.  [loazemHoe
BBIICIAYNBAHKE, €r0  PAa3HOBHUJIHOCTH M CIOCOOBLI OpraHu3zanuu. SIBICHHE KOJIbMAaTallWH.
bakrepuapbHOE BBIINICIAYNBAHIE

[lepkonsiinoHHOE BBINIETAYUBAHUE W €ro BHUAbL. KydHOE BBIIICIAYUBAHUE U €TO0
opranuzarusi. CKBaXMHHOE W OJOYHOE TOJ3EMHOE BBINIEIAYMBAHUE, €r0 PAa3HOBHUIHOCTH U
crocoObl opranu3aiuu. SIBIeHne KoJbMaTalui U METOIbI €€ MpenoTBpalieHus. bakrepuanbHoe
BhIIIEIauMBaHUE. THITBI UCTIOIB3YEMBIX OAKTEPHIl.

1.4. ®usnyeckne METOabI HHTCHCU(DUKAIIMH BRIIICIAYMBAHNS

MexaHoakTuBaIMs, YJIbTPA3BYKOBOE BO3JCHCTBUE, paAHAIlMOHHOE OOJydeHHUeE.
OGopynoBanue Jyisi OCYIIECTBICHUS METOJ0B HMHTCHCU(UKAIIUU BBIIEIAUMBAHUS PEIKUX
anemMeHTOB. O0acTH TPUMEHEHHUS U OTPAHUYEHUS UCTIOJIH30BAHUSL.

1.5. Oprasmzamus W pacyer COpPOIMMOHHO-ACCOPOIMOHHBIX KackajoB.  CopOnMOHHBIC
anmnapaThl IEPHOANYECKOrO AeHCTBUS

Knaccudpukanuss  moHooOMeHHoro  oGopymoBanusi. OpraHumzanuss M pacyer
MTOJTYHETIPEPHIBHBIX U HEMPEPHIBHBIX COPOIIMOHHO-IeCOPOIMOHHBIX KackanoB. CopOIIMOHHBIC
(UIBTPBI, UX OCHOBHBIC Y3JIbI, METOJIBI OTEICHHUS B3BEIMICHHBIX YacTHIl. OCHOBHBIE THUIIBI
COpOIMOHHBIX (DPUITBTPOB.

1.6. CopOrmoHHbIe anmapaThl HEIPEPHIBHOTO ACHCTBUS

AmmapaTel  HENPEPBIBHOTO JCHCTBUA (CO  CIUIOMIHBIM  JBWIKYIIUMCSI CJIOEM, CO
B3BEIICHHBIM clioeM). OTHenabHbIE THUITBI anmaparoB: KOJOHHA C TEPHOIUYECKON pasrpy3Kon
cmodiel KHCIIP u kononna KJIC, nynbcanmonnas kosionHa [ICK u ee pa3HOBUIHOCTH, MavyK.

1.7. CopOImoHHbIe anmapaThl MOJYHEIPEPHIBHOTO JICHCTBUS

KonTaktop Xurrunca, koionHa Acaxu, ycranoBka [lepmyrut, kononnst KHITAC, CHK,
UIIK, TIUK, KHCIIA. Ilaynekc-¢unbstpel. bapabGannsie ammaparel BIIIA. CopOuuoHHBIN
MOJ1yJib HOBOTO nokosienust MHIIM

1.8. Anmapatel juis aecopOuuu. BcmomorarenbHbIE YCTPOWCTBA W Y3JbI alllapaToB
HEMPEPBIBHOTO M MOJYHEIPEPBHIBHOTO ACHCTBHA. MH)KEHEPHBIC METOIbI pacdyeTa COPOIIMOHHBIX
armapaToB

Oco0eHHOCTH amnmaparoB Ui JeCOPOLMH PEAKUX AJIeMEHTOB. TpoMMensb, KOHCTPYKIIHH
703aTOPOB M JIPYrOro BCIOMOTarelabHOro o6opynoBanusa. Kiaccubukanus HHKEHEPHBIX
METO/IOB pacueTa copOuuoHHOro obopynoBanus. [Ipumepsl pacuera copOLMOHHOTO (DUIBTPA.
[Tokas noxkymeHTanbHOTO (prunmbma «HynecHbI UMITYIBC)» 10 MYIbCAIIMOHHOM TEXHHUKE.

Pasznen 2. AnmaparypHoe odopmieHHe MeMOpPaHHBIX  IPOLECCOB M
IKCTPAKIHOHHBIX MPOIECCOB

2.1. Kparkas XapakTepUCTHKAa MEMOpAHHBIX HPOILECCOB B TEXHOJOTHH PEIKHX
3JEMEHTOB. AnmapaTypHoe 0(OpMIIEHHE IPOIECCOB 00OPATHOrO OCMOCA, VIbTpaQuIbTPaIlUH,
MHKPODHIIBTPALINY, DIICKTPOAUATN3A

O6nacT TpUMEHEHHs MEMOpaHHBIX TMPOIIECCOB B TEXHOJOTHH PEIKUX DIEMEHTOB.
bapomemOpanHble Mpolecchl, HMX Pa3HOBUIAHOCTH. XapaKTepUCTHKU MeMOpaH. SnepHbie
MeMOpanbl. CriocoObl ouncTkU MeMOpaH. PasHOBUAHOCTH 000pYAOBAaHUS AJIS OCYIIECTBICHUS
MIPOLIECCOB 0OPATHOTO 0CMOCa, YAbTpaUIbTpaUU, MUKPOPUIBTPALIMH, DIIEKTPOIUATH3A.

2.2. Crneunduka 000pyIOBaHMS ISl OPraHM3alldd OYMCTKU JKHMJIKUX PaJAOAKTUBHBIX
OTXOJIOB MEMOpaHHBIMHM _METOJAMHU. DJIEKTPOJMAIN3 B TEXHOJOIMU ypaHa W PEHUS.
HHKeHEepHBIE METOIbI pacueTa OCHOBHBIX XapaKTepPHUCTUK MEMOpPaHHOI0 000pYI0BaAHUS
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Orpannuenue rabaputoB oOOpyHOBaHUS JUII MEMOpPAaHHOM OYHMCTKH  KHUAKHX
pPaIMOAaKTUBHBIX OTXOJOB, CIOCOOBI TPEAOTBpAIICHUS HAKOIUIEHUS ocankoB. OOmactu
IIPUMEHEHHUsI IEKTPOUaIN3a B TEXHOJOTHHM ypaHa U peHus. MHKeHepHble METOIbl pacuera
XapaKTepUCTUK MEMOPAHHOTO 000PYIOBaHUS I KOHCTPYHUPOBAHUS MEMOPAHHBIX aIlapaToB.

2.3. Pacyer SKCTpakIMOHHOTO Kackajga. MeTOoJbl ONpeieieHUs TEOPETHUYECKUX
cTyneHel KoHTakTupoBanus. Knaccudukanms  9kcTpakTopoB. CMeCHUTENbHO-OTCTOMHBIC
JKCTPAKTOPBL.

Pacuer OSKCTpakIIMOHHOTO UM  3KCTPAKLIUOHHO-IIPOMBIBHOIO  Kackajga. MeTtonasl
OTIpEeNIeNICHUs] TEOPETHUYECKUX CTyNeHel KOHTakTupoBaHus. Kiaccupukaius SKCTPaKTOpOB.
CMecHuTenbHO-OTCTOHHBIE IKCTPAKTOPHI. TpyOUaThlii CMECUTEINBHO-OTCTOMHBIHN SKcTpakTop 3A0
"Pycpenmer"

2.4. DKCTpaKIMOHHBIC KOJOHHBI. CpaBHEHWUE OCHOBHBIX THIIOB JKCTPAKIIMOHHOTO
00opyI0oBaHUs.

OKCTpaklMOHHbIE KOJIOHHBI: T'pPaBUTALIMOHHBIE KOJIOHHBI, POTOPHBIE U POTOPHO-
JMCKOBBIE KOJIOHHBI (3KkcTpakTops! [aiibens, I'peccepa, poTOpHO-AUCKOBBIN U aCHMMETPUYHBIN
POTOPHO-TUCKOBBIN IKCTpaKTOp, ammnapatel Mukcko, Kionn). [lynbcaliioHHbIe SKCTPAKIIMOHHBIE
koJioHHBI. Cuctemsl nynascanuii. Hacagka KPMIM3. BubpannoHHbie SKCTpaKIIMOHHbBIE KOJIOHHBI.
Hentpobexnbie skctpaktopel. Cepus OJIl. Amnmapater  JlyBecra, PoGarens, Illapmec,
skctpaktop llombunphsika, KBagponuk, OT'H, DI/, Lleatpsk. CpaBHEHHE OCHOBHBIX THUIIOB
AKCTPAKIIMOHHOTO 000pyI0BaHUS 1O 00IaCTsIM MPUMEHEHUS U XapaKTePUCTHKAM.

2.5. HmKeHepHBIE METOJBI _pacyera rabapuTOB HSKCTPAKIIMOHHOTO 000PYIOBAHHS:
CMECHUTENENH-0TCTOMHUKOB, BUOPAIIMOHHBIX KOJOHH, MYJbCAIMOHHBIX KOJOHH, IIEHTPOOEKHBIX
JKCTPAaKTOPOB

HNmxenepHbie METONBI pacueTa ra0apuTOB CMECHUTEIBHOM W OTCTOMHOW Kamep B
CMECHUTENAX-OTCTOMHNKAX, BUOPALIMOHHBIX KOJOHH, MYyJIbCAIIMOHHBIX KOJIOHH, IIEHTPOOEKHBIX
9KCTPAKTOPOB C YUETOM XapPaKTEPUCTUK, NUMEIOIINXCS B KAaTalIOrax.

Paznea 3. O0opyaoBaHue Uisi NMPOLECCOB MOJYYeHHsI COJIel, OKCHI0B U TaJIOreHUI0B,
MoJIy4eHHs U pa@UHUPOBAHUSA PEAKHX METAJLIIOB

3.1. TpyOGuaTble Bpamarouecs neyd. JIGHTOYHbIC, BalbLEIEHTOYHbIC U BaJIbIIOBBIC
cymwiIky. PacnibuinrenbHble CYNIMIKH

Crnenuduka CymKM M HPOKAIKM OCAJKOB B TEXHOJOIMHU PEIKUX M PAaJUOAKTUBHBIX
MeTaiuioB. TpyOuaTeie Bpamarouiyecs neuu (Bpems npedblBaHus MaTepHralia B [1€4H, MbIJIEYHOC
U3 IMe4yM, TEeIUIOOOMEH B IedaxX, KOHCTPYKTHBHbIE ocoOeHHOcTH). Pacuer meunm u BbIOOpP 1O
IIPOU3BOANUTENIBHOCTH. OCOOCHHOCTM  CYLIKM HacTOOOpa3HbIX MaTepuayioB. JIeHTOuHbIE,
BAJIBLIEJICHTOYHBIE U  BaJIbLIOBBIC CYIIMJIKH, KOHCTPYKIHMS M 0O0JacTH NpPHUMEHEHHUs.
PacnipuinTenbHble CYIIMIKNA: METObI PACIIBUICHUS, TUIIBI U KOHCTPYKLUHU CYLIUIIOK.

3.2. l1lnexoBble peakTopbl. OG0pyIOBaHKE NPOLIECCOB B KumsuieM cioe. KoHcTpykuuu
PEAKTOPOB ¢ PUIALTPYIOUIMM CIOEM.

[IIHexoBbIE pEaKTOpPbl: KOHCTPYKIMHM MEIIAIOK, PACYET IO IPOU3BOJUTEIIBHOCTH.
IIponeccsl B kunsmeM ciaoe. OJHOPOJHOE U HEOJAHOPOJHOE MCEBA0OXKKEHHE. OCcOOEHHOCTH
TUIPOJIMHAMUKNA HEOJHOPOJHOTO IICEBIOOKIKEHUS. XapaKTEpPUCTUKU Ta30BBIX ITy3BIPEH.
®onTanupyromuit cinoil. [lepememnBanue u MaccooOMeH B KursieM cioe. TenaooOMeH B cioe.
[TemeyHoc u3 kumsmero ciosi. KoHCTpyKTHBHBIE 0COOEHHOCTH ammapaTtoB C KUISIIUM CIOEM.
OOmwmii mopsaoK pacyeTa ammapaToB KHIAIiero cios. BuOpupyrommit crnoil. KoncTpykiuu
PEaKTOPOB C (PUIBTPYIOIIUM CIOEM.

3.3. Ilpomecchl MmoyydyeHHs M HEepepadOTKHU OKCUIOB M TaJOT€HUJIOB B COJIEBBIX
paciuiaBax. KoHCTpyKTHBHBIE 0COOEHHOCTH peakTopoB. IlnamenHsble mporiecchl. [Iporeccol B
m1asMe. JIyroBble ¥ BEICOKOYACTOTHBIE NJIa3MaTPOHBI.

HlaxTHas meub, coneBoil xjoparop. OcoGeHHOCTH peakTopoB. IlmameHHbIe MpoleccHl.
I'mapoarHamMuKa XOJOJHOTO M ropsimero Qakena. OOmas XapakTepUCTHKA, THAPOIUHAMUKA
XOJIOZJHOTO M Topdliero gakxena, Temjonepesadya B IUIAMEHHBIX PEAaKTOpaX, KOHCTPYKTUBHBIE
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ocobeHHocTH peakTopoB. llpomeccrsl B 1uiasme. /IyroBble M BBHICOKOYACTOTHHIE IJIA3MOTPOHBI.
KomOunnpoBaHHbIe cII0U.

3.4. KoHCTpykumu meded s METaJuIOTEPMHHU, CHIMKOTEPMHUHM U KapOOTEpMHH.
l'apHucaxsble Neuu («XOJIO0IHBIN TUTEIbY). KOHCTPYKIIMY 3IEKTPOIU3EPOB.

OOme 0coOEHHOCTH M PA3HOBUAHOCTU MPOLECCOB IMOJMYyYeHHUS M PaQUHUPOBAHHS
MetaiioB. KoHcTpykuuu meuyell Juisi METaNIOTEPMHUM, CUIMKOTEPMUU U KapOOTEpMHUHU.
I'apaucaxxusie neyn («XOJOJHBIM THUTENb»). OIJIEKTPOJUTHUYECKOE BOCCTAHOBJIEHUE H
KOHCTPYKLUU 3JIEKTPOJIN3EpOB. XapaKTEPUCTHUKA FIEKTPOIOB.

3.5. OGopynoBanue ans padUHUPOBAHHS METALIOB. Pa3HOBHAHOCTH ammapaTroB Uis
MIPOBEJICHUS] XUMHUYECKUX TPAHCHOPTHBIX PEaKUUi U XUMHUYECKOTO OCAXKJEHHUS METalIOB W3
ra3oBoi (asbl.

[leun paduHupoBOUYHONW mMIaBKU. AmNmapar HOAUAHOTO papUHUPOBAHUS LUPKOHUS.
Anmnapar a1 XUMHYECKOTO OCAKIEHHSI METAJNIOB U3 Ta30BOM (a3bl.

4. O0beM yueOHOM THCHHUIIINHBI

. 8 cemecTp
Bun yue6Hoit paboThl 3E Axal, .
OO0mast TpyI0eMKOCTh JTUCITATITUHBI 5 180
KonTakTHasi paboTra — ayIuTOPHbIE 3aHATHUSA: 1,78 64
Jlexmun 0,89 32
[pakTaeckue 3anstus (I13) 0,89 32
JlabopaTtopusie padoTsr (JIP) - -
CamocrosiTesibHasi padoTa 2,22 80
CamMocTosATEeTbHOE U3YUCHUE PA3ICIOB JUCITUTIIMHBI 2,22 80
Buabl KoHTpOJIA:
IK3aMeH 1 36
KonrtakTHas paboTa — mpoMexyToYHas aTTeCTaIus 1 0,4
[ToaroroBka K ’3K3aMeHy 35,6
Bujx uTOroBoro KOHTpoOJIs: DK3aMeH
Grtoif 036 8 cemectp
Bun yuebnoit paboThl 3E Actp. .
OO61ast TpPyA0EeMKOCTh AUCIUTITHHBI 5 135
KonTakTHasi paboTa — ayAUTOPHbIE 3aHATHUS: 1,78 48
Jlexkuun 0,89 24
[Ipaktuueckue 3anstus (113) 0,89 24
CamocrosiTesibHast padora 2,22 60
CaMOCTOATENBHOE U3YUEHHUE PA3JIEN0B TUCIUIUINHEI 2,22 60
Buabl koHTpOJIA:
IK3aMeH 1 27
KonTakTHas paboTa — MPOMEXYTOUHAs aTTECTalH 0,3
[ToaroroBka k 3K3aMeHy 1 26,7
Buja nToroBoro KOHTpOJIsi: IK3aMeH
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AHHOTAIUA padoyeil MPorpaMMsbl AU CHHUIIJIHHBI
«TexHOI0THSI KEPAMHYECKOr0 TOIJIMBA»

1. Heap qucuuminHbl — (POPMHUPOBaHUE Yy 00YYAIOIIMXCSl KOMIIETeHUMH B 00J1acTH
OCHOB COBPEMEHHOM TEXHOJIOI'MU M NPUMEHEHHUS BbICOKOTEMIIEPATYPHOI'0 KEPaMUY€eCKOro
siaepHoro tonsimea (KAT) nns sinepHoii JHepreTMKH, a Tak:Ke HOBBIX pa3padaTbiBaeMbIX
npoueccoB (padpukanuu pasjiMYHBIX BHAOB BbICOKOTEMIIEPATYPHOIO SIIEPHOIO TOILIMBA
HA OCHOBE COCIMHEHUH NeIsAUXCS 3JIeMEeHTOB (YpaHa, IVIYTOHHS, TOPUs) I Pa3IHuYHbIX
THIIOB S1IePHbIX PEaKTOPOB.

2. B pe3yabraTe u3y4YeHUs] UCHMIUVIMHBI OOydYallnMiici 1O mporpamMmme

CHEeUATUTETA A0JIMKEH: .

Obnadams ClenyONUMA KOMIIETSHIIUSIMHU:

—  CIIOCOOHOCTBIO TIPEICTABUTh COBPEMEHHYIO KapTHHY MUPA Ha OCHOBE LIEJIOCTHOM CHCTEMBI
€CTeCTBEHHOHAYYHBIX U MaTEMaTHYECKHX 3HAHWH, OPUEHTUPOBATHCS B IIEHHOCTAX OBITHS,
Xu3HH, KyIbTyphl (OK-1);

—  CITIOCOOHOCTBIO OCYIIECTBIIATh TEXHOJIOTUIECKUN TIPOIIECC B COOTBETCTBUU C PETIIAMEHTOM
W UCTOJNB30BAaTh TEXHHYECKWE CPEICTBA JUISI WM3MEpPEHHs OCHOBHBIX IT1apaMeTpOB
TEXHOJIOTUYECKOT0 TpoIecca, CBOMCTB chIpbst U npoaykimu (ITK-1);

—  CITIOCOOHOCTBIO K PEUICHHIO MPO(HECCHOHAIBHBIX TPOU3BOJICTBEHHBIX 33/1a4, BKITFOUAIOIINX
pa3paboTKy HOPM BBIPAOOTKH M TEXHOJOTHYECKMX HOPMATHBOB PACXOJIOBAHHS CHIPHS,
MaTepHAJIOB M SHEPTETHYECKHUX 3aTPaT, COBEPIUICHCTBOBAHUE KOHTPOJISI TEXHOJIOTHYECKOTO
mporiecca (TTK-2);

—  CHOCOOHOCTBIO aHAJIM3UPOBATh TEXHOJOTMYECKUN MPOLECC, BHISBISATh €r0 HEIOCTATKH U
pas3pabaTbIBaTh MEPOIPUATHS IO €ro coBepuieHcTBOBaHMO (ITK-3);

—  CHOCOOHOCTBIO K 0€30MacHOMYy MPOBEACHHUIO, KOHTPOJIIO, YCOBEpIICHCTBOBAHUIO U
pa3paboTke TEXHOJOTMYECKUX IPOLIECCOB MPOM3BOJICTBA OCHOBHBIX (YHKIIMOHAIBHBIX
marepuanoB ATLl, B Tom uncie ¢ ucnosb3oBaHueM paanoakTuBHBIX Marepuanos (ITCK-
1.1).

3namo:

—  BHUJBI U CBOMCTBA SJIEPHBIX TOIUIUBHBIX MAaT€PUAIOB U KEPAMHUYECKOI'0O SJIEPHOTO TOILIMBA,
MpeIbsABIsiEMbIe K HUM TPeOOBaHMUSI.

— TEOpeTHYeCKMe M  TEXHOJIOTUYECKHE OCHOBBI  (aOpUKaluu  pa3IUYHBIX  BUJOB
KepaMU4ECKOro SIEpHOTO TOIIMBA, YCIOBUSA UX pabOTHI B PEAKTOpe M IMOBEICHUE IPH
00TyueHun

— KpUTEPHUH OLIEHKH KauecTBa KepaMUYECKOTO SIEPHOrO TOIUIMBA U METOJIbI €r0 KOHTPOJS B
MIPOU3BO/JICTBE;

— HampaBJCHHS HCCIECIOBaHMM, TEHIEHIMU U TMPOEKTHl B OOJACTU PA3BUTHUS TEXHOJOTHUH
BBICOKOTEMIIEPATYPHOTO KEPAMHUECKOTO SICPHOTO TOIUIHBA.

Ymems:

—  paccuuThIBaTh HEOOXOIUMEIE (U3UKO-XUMHYECKUE CBOMCTBA MaTepUaJioB,
HCHOJIB3YIOLIUXCA B TEXHOJOTMM  BBICOKOTEMIIEPATYPHOTO KEPAMUUYECKOTO SAEPHOTO
TOILJIMBA,;

— TPOBOJIUTH TEXHOJIOTHYECKUE PACUEThl MO OCHOBHBIM orleparmsM (aOpuKaluu pa3HbIX
BUJIOB KEPaMHUYECKOTO SJCPHOTO TOIUIMBA W OCYIIECTBJIATH BBIOOP palMOHAIBHBIX
TEXHOJIOTUYECKUX CXEM X IPOU3BOJICTBA,

— TPOBOJUTH AaHAIM3 TEXHOJOTMUYECKMX PpEIICHUH MPOW3BOJCTBA OCHOBHBIX BHJIOB
KEpaMHUYECKOTO SJICPHOTO TOTUIMBA JIJISi COBEPIICHCTBOBAHMS TPOIIECCOB TEXHOJIOTHH €TO
MIPOU3BOJICTBA.

Braoems.:
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— HaBBIKAMHM TIOMCKAa W HAXOXJICHUS HAayYHO-TEXHUYECKOW HH(MOPMALUUA IO OCHOBHBIM
pazpaboTkaM B o00nacTh XUMUH, QUINYECKOM XUMHUHU, TEXHOJOTHH, HHXKEHEPHOTO
obecnieuenus (habpUKaIMK BEICOKOTEMIIEPATYPHOTO KEPAMUYECKOTO SIIEPHOTO TOTIMBA;

— HaBBIKAMH aHAJU3a OCHOBHBIX TEXHUYECKUX U TEXHOJIOTHYECKUX PEIICHHUI MPU ONMUCAHUU
M3BECTHBIX M pa3pabOTKE HOBBIX METOJOB (aOpHKaMy BBICOKOTEMIICPATYPHOTO
KepaMHUYECKOTO SIZICPHOTO TOTUIMBA.

3. KpaTkoe cogep:kanue qHCHUTLIHHBI

Paznen 1. Kepamnueckoe TOIUINBO HA OCHOBE TMOKCH/IA YPaHA.

1.1. OcHOBHBbIE IOHATHS.

CBoiiCTBa KEpaMHUYECKOTO SIICPHOTO TOIJIMBA M MPEIBSIBIsIEMble K HEMY TpeOOBaHMS.
Jensmuecss marepuansl. SlnepHble TOIUIMBHBIE Marepuasbl. Kepamudeckoe M AUCHEPCHOE
SIIEPHOE TOTLTUBO.

1.2. Oxcuabl ypaHa

OU3NKO-XMMHYECKHE CBOWCTBA OKCHUJIOB ypaHa. CHHTETHYECKHE OKCHIBI ypaHa.
[Tpuponnbie okcuapl ypana. JlmarpamMmma cOCTOSTHUSI CUCTEMBI YpaH — KAcaopo. O01imne MeTo bl
noxydeHus: quokcua ypana. [Tomygenune UO2 u3 pactBopoB HUTparta ypanuia. [Toayuenue UO>
n3 rexkcadgropuna ypana. Kpurepunm OIeHKM KadecTBa IMOPOIIKAa KEPAMHUYECKOTO JIUOKCHAA
ypaHa. DU3UKO-XUMHUYECKHE, MOP(OJOTHYECKHEe W TEXHOJOTUYECKHE CBOWCTBA MOPOIIKA
kepamuyeckoro UQOz. ITpoMbllIsieHHbIE METOIBI MOJIYYEHUS TUOKCHAA ypaHa KEepaMHUUYECKOTO
KauecTBa.

1.3. Kepamuueckoe TOIJIMBO HA OCHOBE JUOKCH/IA YPaHa.

Teopernueckre OCHOBBHI (haOpUKAIIU KepaMUUYECKOTro siiepHoro TorumBa. [loarortoBka
muxThel npeccrnopoika. [IpeccoBanue. Cymka. Crekanue. Teopun crnekanus. lnudosanue.
TpebGoBanusi, npenbsBasgembie kK TabnetkaM u3 UO2. B3aumopeiicTBue TormBa ¢ 000JOYKOM
(BTO). I'eomerpus tadnerox u3 UO2. OcHoBHBIe mporiecchl (adpukanuu Ttadiaetok u3 UO:2:
MOJrOTOBKA IMPECCIOPOITKa I TaOJIETOK, MPECCOBaHME, CIIeKaHWe, NUIM(GOBaHUE TaOJIETOK.
Kontpons mpousBoacTBa u kadectBa Tadimerok u3 UQO». IloBenenne kommaktHOoTo UO2 moj
obmyuyennem. M3menenue ctpykrypsl UQO2, cBA3aHHBIE C TeMIEpPaTypHbIM U PaJUallMOHHBIM
BO3CUCTBUEM.

1.4. OcHOBHbIe XapPaKTEePUCTHUKH, NPHEeMbl H3IrOTOBJIEHUS, YCJIOBUSA PadOThl B
peakTope U NoBeJAeHHe NPU 00, IyYeHHH KePaMU4yecKoro siiepHOro TONJIMBA.

TermoBbIACAIOMINE AIEMEHTbl TeTeporeHHbIX peakTopoB. [lopexnaenus TBOJI npu
akcrutyataruu. TermoBsiaesstomue coopku (TBC). Metoasl mpon3BoACTBa TBIJIOB Ha OCHOBE
UQO2: xosiofiHOE TpeccoBaHHe, NUIMKEPHOE JIHThEe, yruloTHeHue mnopomika UO2 B obonouke,
poTalMOHHas KOBKA, BHUOpOYIUIOTHEHHE. BiusHue o0iyueHuss Ha CBONCTBAa KEpaMUYECKOIO
SJIEPHOTO TOIUIMBA. MI3MEHEHHE CTPYKTYpPhI U CBOICTB KEPaMUYECKOTO SJIEPHOTO TOILIMBA IO
00Jy4eHHeM U TeMIepaTypHbIM BO3/ICHCTBUEM.

Pasznea 2. MOKC, kapOuHoe 1 HUTPU/IHOE TOILIUBA.

2.1. CMemaHHOe KepaMHYecKOe TOIUIMBO HA OCHOBE JIMOKCH/IOB YPAHA M ILIYyTOHMS
(MOKC)

Cucrema minyroHuN — kucinopon. Kpucramnnyeckue CTPYKTYpbl OKCHAOB IUTYTOHUSI.
[Tonyyenne MOpPOIIKOB AMOKCHAA IUIYTOHHMS M CMEUIAHHBIX JUOKCHUJIOB ypaHa U IUTYTOHUS.
TpeboBanusi, npenbsBisiemble k Tabnmerkam MOKC-torumBa. IloaroroBka mpeccropoika,
npeccoBanue, crnekanne u nuMdoBanue Tabmerok MOKC-tomnmmBa. [IpomsbliiieHHOe
npou3BoicTBO TabneTok MOKC-tomnmBa. KoHTpoIib 32 MPOU3BOJICTBOM U KaueCTBOM TaOJIETOK
MOKC-tomnusa. [ToBenenne MOKC-tonnuBa noja o0xyuyeHUEM.

2.2. KapOuaHoe Tomiuso.

CpaBHUTENbHAS OIlEHKA MEPCHIEKTUBHBIX BHJOB TOIUIMBA ISl PEAKTOPOB Ha OBICTPHIX
Hedtponax. KapOuabl ypana. I[lomydenue kapOuaoB ypaHa KapOOTEpPMUYECKUM METOJOM U
ra3oBoil kapOuguzanued. M3roToBlneHue cepAeYHHKOB M3 MOHOKapOmma ypana. KapOwusr
mwiytonus. llomydenne MoHOKapOujga TUTyTOHMs. M3roToBieHHe CepACYHHMKOB TBIJIOB U3
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MoOHOKapOuaa turyronus. CMerrannsie KapOuabl ypana W IutyroHus. [lomydeHue mOpOIIKOB
(U,Pu)C u cepneunukoB 1831108 13 (U,Pu)C. [loBenenne kapOugHOTO TOTUIMBA MO OOTYyICHHEM.

2.3. HutpuaHoe TONJIMBO.

[IpuMeHeHre HUTPHUIHOTO TOIUIMBA B PEaKTOpax Ha OBICTPbIX HeHTpoHax. Hutpumsl
ypaHa. [lonydenue HUTpUIOB ypaHa. M3rortoBieHue cepledHMKOB TB3JIOB U3 HUTPHJA YpaHa.
Hutpun minyronus. [lonmydyeHue MOHOHMTpUIA IUTYTOHHA. M3rotoBiieHHE CEpACYHUKOB U3
MOHOHUTpUJIA IUTyTOHUS. CMeIIaHHbIe HUTPUJIBI ypaHa U IUTYTOHUS U METOJIbI TIOJIy4YeHHUS ypaH-
IUIyTOHUEBOIO  HUTPUAHOTO  ToruiMBa. lloBeneHHME  CMEIIAHHOTO  ypaH-IUIYTOHHEBOIO
HUTPUJIHOTO TOIUIMBA MO 00IyYEHUEM.

Pa3nesn 3. /IlucnepcuonHblie, ypan-rago/iiHMeBOe U CHIINIM/IHOE TOILINBA

3.1. 'panysupoBanHoe TOIJINBO.

TpeboBanusi, mnpeapaBiIsseMble K  I'paHyIUpOBaHHOMY  TorumBy.  [lomyuenue
IPaHyJIUPOBAHHOTO TOIUIMBA B «30Jb-Te€Jb» Npoliecce. BHelHee reneoOpa3oBanue. BHyTpeHnHee
reneoOpa3zoBanue. TepmooOpaboTka Mukpochep. WM3roroBneHue TOIUIMBA Ha OCHOBE
Mukpocdep. IIpombluieHHbIE CXeMbl U3TOTOBJIEHUS TI'PAaHYJIMPOBAHHOTO TOIUIMBA Ha OCHOBE
MUKpoOcdEep, TOTYYEHHBIX B «30JIb-T€JIb) MPOLIECcCe.

3.2. lucnepcHOHHOE TOIJIHUBO.

KonnyecTBeHHast OLIEHKA paIMallMIOHHON CTOMKOCTH TUCIIEPCHOHHOTO TOIIMBA. MeTo bl
W3TOTOBJIEHUSI JTUCIEPCHOHHOTO BBICOKOTEMIEPAaTypHOro TOIUIMBA. MeToabl MOJydeHUs
mukpochep UO2. Metoabl NOKPHITHS TOIUIMBHBIX YaCTHI] AUCIIEPCHOHHBIX TBAJIOB. HaHecenue
MHOTOCJIOMHBIX NOKpBITH. [IlapoBbie TBABI. MI3roTOBIIEHHE CEPACUHUKOB TBAJIOB.

3.3. lllapoBbie TBIJIbI.

[[TapoBbie TBAIBI BBICOKOTEMIIEPATYPHBIX Ta30BBIX PEAKTOPOB. METOMBI M3TOTOBIICHUS
MHKPOTB3JIOB M3 TOIUIMBHBIX YacTHL. V3roToBleHHE CEPIEYHUKOB TBAJIOB. PeakTopHbIE
WCIIBITAHNS MUKPOTB3JIOB U IIAPOBBIX TBAJIOB.

3.4. SInepHoe TONJIMBO ¢ UHEPTHOW MaTpUIlEid.

[TonGop MarepuanoB Jyisi WMHEPTHOW MaTpHIlbl. [lojydeHHWe MCXOIHBIX MOPOIIKOB IS
TOIJIMBA C MHEPTHOM MATPUIIEH: OCaXXJAECHHE IMOPOIIKOB, «30Jb-T€JIb» MPOLECC, CMEIINBAaHUE
mopomkoB. M3rotosiieHne TabJIeTOK TOIUIMBA ¢ MHEPTHOW Marpuiiel. OCOOCHHOCTH CTICKaHUS
pa3IMYHBIX BHUJIOB MOPOIIKOB MaTpHI] U Jensmuxcs MarepuanoB. [loBeneHune marpuusl U
TOIUTMBHBIX TaOJIETOK C UHEPTHON MaTpuIlel N0 O0Iy4eHUEM.

3.5. Ypan-rago/iuHueBoe OKCHIHOE TOIIUBO.

TommmBa ¢ MHTErpajgbHBIM BBITOPAIOIIMM MOTJIOTUTENEM. JluarpamMma COCTOSIHHS
cucrembl UO2 — Gd203. TTonyuenune wmcxoauoi muxthl mopomkoB UOz — Gd20s3. Crnekanue
tabnetok (U,Gd)O2. KoHTposib cocTaBa mopomika U TaOJETOK ypaH-TaJ0JMHUEBOTO TOIUIMBA.
[ToBenenue ypaH-raJoJMHUEBOTO TOIUIMBA MO OOTydCHHEM.

3.6. CuanuuaHoe TOMJIUBO.

®azoBas auarpamma cuctembl U-Si. Kpucramiumueckue CTpYKTyphl CHIMIUIOB ypaHa.
Cumumua ypana UsSi kak sgepHoe TomuBo. [lomydenue cunuuuaoB ypaHa. dusudeckue u
MEXaHUYECKUE CBOICTBA CUIMIUAOB ypaHa. M3rotoBjeHue sIEepHOrO0 TOIIMBA HA OCHOBE
cunnuaoB ypana. [losenenue UsSi ToruBa mof o06mydeHuEM.

3.7. IIpoeKThl yCOBEPUICHCTBOBAHUS KEPAMUYECKOI0 /IEPHOr0 TOIUINBA
PeaKTopoB.

HamnpaBnenuss wuccnenoBaHuii 1O YCOBEPUIEHCTBOBAHUIO KEPAMHUUYECKOTO SAEPHOIO
TorMBa. Pa3BuTHe TOIUIMBA AJis JIETKOBOJHBIX peakTopoB. TopueBoe TorumBo. KoHuemnuuu
ycoBepiiencTBoBanHoro MOX-torumBa (MIX, CORAIL, APA). PaspaboTka TomnuBa mams
BbIcOKOTEeMIlepaTypHbiX peakTopoB (HTR). PaszpaboTka mnpoekToB TOrmBa JUisl OBICTPBIX
peakTopoB. TONMIMBHBIE MUIIIEHH JJIs1 BEDKUTAaHUSI MUHOPHBIX aKTUHUIOB.
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4. O0beM yueOHOI TUCUMILIHHBI

9 cemectp
. B
Buner yae6HOI paboThI R B akanem.
CAMHHUIIAX Hacax
OO0mas TPyI0eMKOCTh TUCIHIIJIHHBI 5 180
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,8 64
Jlexunu 0,9 32
[Tpaktuyeckue 3austus (I13) 0,9 32
CamocronTennnasi padora (CP): 2,2 80
Pedepar 20
CaMocCTOsATENTFHOE U3YUEHUE PA3ICIOB JUCITUTITMHBI 60
Buja koHTpoJIs
JK3aMeH 1 36
KoHnTakTHas paboTa — mpoMeXyToO4Hast aTTeCTaIMs 0,4
[ToaroToBKa K SK3aMeHy 1 35,6
Bua uToroBoro KOHTpoJIs: JIK3aMeH
9 cemectp
Bunel yueGHOM paboThI B
3a4E€THBIX B actp. yacax
eAMHUIIAX
OO0miasi Tpy10€eMKOCTb AV CIIUTITIMHBI 5 135
KonTrakTHasi paboTa — ay1MTOPHbIE 3aHSATHS: 1,8 48
Jlexkun 0,9 24
[Tpaktuueckue 3ausatus (I113) 0,9 24
JlaGopaTopHbIe 3aHITHS - -
CamocrositesibHas padora (CP): 2,2 60
Pedepar 15
CaMoCTOATENbHOE N3YUYCHHUE PA3/ICTIOB JUCITUTIINHBI 45
Bua konTpoJs
JK3aMeH 1 27
KonraktHas paboTa — mpoMeXyTOYHAast aTTECTAIIH 1 0,3
[ToaroTroBka K 3K3aMeHy 26,7
Bua uToroBoro KOHTpoJIst IK3aMeH

AHHOTanuA padoveil NPOrpaMMbl JUCHUIINHBI
«Papnoxummnueckas nepepadorka OAT»

Heap aucuuniauebl — GOpMUPOBAHHWE KOMIIETEHIIMH B 00JacTH OCHOB TEXHOJOTHH
nepepaboTku otpadorasmiero siaepHoro tormea (OAT) u oOpameHus oOpa3yOIUMUCS TIPH
nepepabotke ¢ paauoakTuBHbIMH oTxogamu (PAO), o3HakoMJeHHE C COBpEMEHHBIMU
BapUaHTAMH 3aKPBITOTO M OTKPBITOTO SIIEPHBIX TOTLTUBHBIX ITUKIIOB (SITLL).

2. B pe3yabraTe u3ydYeHUs HCUMIUIMHBI o0yvyaloluiicssi 10 mporpamme
CIECHMAJINTETA JOJIKeH:.
O0JsagaTh cneayromMME KOMIIETEHIUSAMU:
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CIOCOOHOCTBIO MPECTABIATH COBPEMEHHYIO KapTUHY MHpa Ha OCHOBE I[€JIOCTHOM CHCTEMBI
€CTeCTBEHHOHAYYHbIX M MAaTeMaTHYECKUX 3HAHHM, OPHEHTUPOBATHCS B LIEHHOCTSX OBITHA,
Xu3HH, KyIbTypsl (OK-1).
CIOCOOHOCTBIO OCYLIECTBIATH TEXHOJIOTMUYECKHIA IPOIIECC B COOTBETCTBUU C PETIAMEHTOM U
HCIOJIb30BAaTh  TEXHUYECKUE CPEICTBAa JUIsl U3MEPEHUS OCHOBHBIX  I1apaMETpPOB
TEXHOJIOTMYECKOT0 Tpoliecca, CBOMCTB chipbst 1 npoaykimu (ITK-1);
CIIOCOOHOCTBIO K PEHICHHIO MPO(EeCCHOHATBLHBIX MPOU3BOJICTBEHHBIX 3aJ1a4, BKIIFOUYAIOIINX
pa3paboTKy HOPM BBIPAOOTKM M TEXHOJOTHYECKHX HOPMATHBOB PACXOJOBAHUS CBHIPHS,
MaTepUaJIOB U 3HEPreTUYECKHUX 3aTpaT, COBEPILIEHCTBOBAHUE KOHTPOJI TEXHOJOTHMYECKOTO
mporecca (ITK-2);
CIOCOOHOCTBIO AHAJIM3MPOBATH TEXHOJOTHYECKHH TIPOLIECC, BBISBISATH €r0 HEJOCTAaTKH U
pa3pabaTbIBaTh MEPOIPUATHS 110 ero coBepiieHcTBOBaHMO (ITK-3);
CIIOCOOHOCTBIO NMPUHUMATh KOHKPETHOE TEXHMUYECKOE PELIEHUE C YYEeTOM OXpaHbl Tpyia,
paavalnroHHON 6e30MacHOCTH U 0XpaHbl Okpyskatoien cpensl (I1K-4;
CIIOCOOHOCTBIO  YIPABIATh JEHCTBYIOIIMMU TEXHOJIOTUUYECKUMH  IpOlieccamy,
ofecreunBarOIMMH BBIITYCK MPOIYKIIMM, OTBEYAIOIIEH TPeOOBAHUSAM CTaHJAPTOB U PbIHKA
(TTIK-15);
3namv:
posib OAT B oGecrnieueHnn NOTPEOHOCTEN aTOMHOM SHEPTETUKH B YpaHe U TUTYyTOHUU;
COBPEMEHHBIE BapUaHTHI 3aKpPBITOr0 U OTKpbITOrO ATL;
MEeXAYHapOJHbIE M HAlMOHAJIbHBIE JIOJTOCPOYHBIE MPOTPAMMBI, OINpPEAEISIONINe pa3BUTHE
TexHosoruii no nepepadorke OAT;
OCHOBHBIE CIIOCOOBI «MOKpPOTO» U «CYXOro» XpaHeHus u TpaHcnopTupoBku OSAT
Pa3IMYHBIMU BUIaMHU TPAHCIIOPTA;
BOJIHO-XuMHUeckue mporiecchl nepepadotkn OAT, Brmoyas PUREX-mpouecc, HUTpaTHBIH,
KapOOHATHBIN U SKCTPAKIIMOHHBIE METO/IbI;
HeBomHbIE MeToAbl mepepabotku  OMAT, Bkmouyas QTOPUIHO-TA30BYI0 TEXHOJOTHIO,
MUPOXUMHYECKUE, MHPOIIEKTPOXUMHUUECKUE U TUPOMETALITyPTUYECKUE METO/IBI;
OCHOBHBIE METOJbl OOpalleHUs] C PaJUOAKTUBHBIMU OTXOJaMU BCEX BHUAOB M KJIACCOB,
oOpazyromuxcs mpu nepepadorke OAT.
Ymemy:
MIPOBOJUTH XUMHUKO-TEXHOJIOTUYECKUE PACUEThl [0 OCHOBHBIM cTaausMm nepepabotku OAT
u obpamenust ¢ PAO u obpamenus ¢ PAO, paccuuteiBath GU3MKO-XUMHYECKHE CBOHCTBA
HCIOJIb3YIOUIUXCS MAaTEPUAJIOB;
OCYILIECTBIISITh MOUCK HAaydyHO-TeXHUYeckoil uHpopManuu B obOmactu mepepadorku OST,
obpamenus ¢ PAO u oGecrnieueHusi 6€30MacHOCTH MPHU MPOBEACHUU PabOT C AENALIUMUCS
MaTepuagaMu ¥ paAMOTOKCHUYHBIMH HYKIHIaMHU MPOIYKTOB JICICHUS.
Braoemy:
HaBbIKAMU aHaJM3a OCHOBHBIX TEXHHMYECKHUX W TEXHOJOTUYECKUX PEIICHUH MpU OMUCAHHUH
W3BECTHBIX U pa3paboTke HOBBIX MeTo10B nepepadoTku OAT u obpamenus ¢ PAO.

3. KpaTkoe coaep:kanue TUCHUILUIMHBI:

Bsenenue.
3amaun mucturuiiHbl Buasr OST, mojiexamiero paaoXuMMHUYECKOW mepepaboTke.

Pagnoxumunueckas xapakrepuctuka OST. OcoOeHHOCTH M OCHOBHBIE HPOIECCHl NEepepadoTKU
OAT ADC. CoBpeMEHHOE COCTOSIHUE PAJUOXMMHUYECKONW TEXHOJIOTMH BBIJIEIECHHUS M OYMCTKHU
ypaHa U IUTYTOHHUSL.

Paznea 1. Bonno-xumnueckne meroasl nepepadorkn OAT
1.1._TpancnoptupoBka OAT.
IIpaBuna nepeBosku OMT. KoncTpykiuu koHTelHepoB s TpaHcnopTupoBku OST.

ABTOMOOUIIbHBIE, KeTe3HOJ0pOkKHbIE U Mopckue nepeBo3ku OST. [lepeBozku OAT B PO.

1.2. Xpanenue OT.
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Oo6mme Bompocel xpanenuss OST. Bomnoe xpanenune OMAT. KoHcTpykumu BOIHBIX
xpanmuiy OST. Cyxoe xpanenue OST. Cyxoe xpanenue OST B kamepax, KOHTEHHEpax U
KaHUCTpaXx.

1.3._BckpbITHE 0TPaOOTABIINX TBIJIOB.

BckphITHE TBIJIOB C pasielieHHeM Marepualia 00OJOYKA M CepACYHHKA. XHUMHUYECKUE,
MUPOXUMHYECKHE U MEXaHUYECKUE METOIbI CHATHUSI 000J104eK. BCKphITHE TBIIOB 0€3 OTACICHUS
MaTtepuaia 000JIOUKH OT MaTepHalia CepJCYHUKOB. MeTo 1 pyOKa — BEIIIIEeTIauiBaHHE.

1.4. PactBopenue OAT.

JlonosHUTEbHBIE OMNEpallud TOJArOTOBKM TBYJIOB K pacTBOpeHHI0. Bosokcumanms.
O6mue Bompockl mepeBoga OST B pactBop. PacTBopeHme TOIUTMBHBIX MatepuaioB 0e€3
oOonouek. PacTBopeHHe MeTalIM4eckoro ypaHa, JOHOKCHAA YypaHa, CMEIIAHHOTO YpaH-
IUTyTOHUEBOTO OKCHJIHOTO TOIUIMBA, KapOugHoro u HutpuaHoro OMAT. Tpebosanus,
npenbsiBiasieMble K oOopynoBaHuto uist  pactBoperus OST. OOecnieuenue —siiepHO
6e3omacHoctu B mporecce pactBopenuss OAT. Yaanenue razoo0pa3HbIX NMPOAYKTOB AEICHUS
(IT) mpu pactBopernu OT.

1.5. DKCTpakIIMOHHBIE METOJIbI BBIJACJICHUS M OYMCTKH ypaHa, MJIYTOHWUS U HENTYHHS.
PUREX- nponecc.

O6mee ommcanme PUREX- mpomecca. BoccraHoBieHwe W OKWCIEHUE IUTYTOHHS H
HENTYHUS. OKCTPAaKUMOHHBIA adduHax ypaHa. OKCTPaKIMOHHBIM adPuHAX IUTYTOHUS.
N3Bneuenne HentyHus. Pagmoxumuueckuit 3aBoa PT-1. Onmcanue TEXHOJIOTMYECKOW CXEMBI
PUREX-niportecca wa PT-1. TIlepepabotka pammoakTuBHBIX 0TX0M0B Ha PT-1. Cxemsl
oOpallleHus ¢ )KUIKUMU, Ta3000pa3HbiMu 1 TBepAbIMU PAO Ha [10 “Masik™.

1.6. CoBpeMeHHbBIE BOJIHO-XUMUYECKHE Mporiecchl epepadotku OAT.

«Ympomennsii PUREX», COEXTM, THOREX, NUEX, NEXT, REPA, DIAMEX-
SANEX, cemeiictBo UREX+, GANEX, PARC, ARTIST, TALSPEAK, TODGA, «4-group
Partitioning  Process», «BOJHO-3KCTPAKI[HOHHBIA MPOIECC C  HCIOJB30BAaHHEM  JBYX
skctpareHToB: Th® m TRPO», nepepadotka OSAT B caaOOKHCIBIX HUTPATHBIX pacTBOpPax.
Bonano-xumudaeckue mpomneccsl nepepadotku OAT B kapbonatueix cpemax: TIT, COL, LANL,
«KAPEDOKCy, «kKAPBODTOPBKCy.

Pa3znen 2. HeBoanbie MeToabl nepepadorku OAT.

O6mme Bompockl nepepadotku OAT HeBoHBEIMU MeTOaMU. DTOPHUIHO-TA30BasT TEXHOJIOTHS.
[TepepaboTka ypanoBoro u ypaH-miyroHuneBoro OST mo dropuaHO-ra30BOH TEXHOJIOTHH.
VYcranoBku «Attuiiay u «dperaty.

[MTupoxumudeckass mnepepadorka OMAT. OcoOEHHOCTH THUPOXUMUYECKUX METOJIOB
nepepadotku OAT. [Tupomerammyprudeckas nepepadborka OSAT.

[Muposnextpoxumuueckas nepepadorka OST. IMuposnekTpoxumuyeckas mnepepadboTka
CMEIIaHHOTO ypaH-uyroHueBoro tornuBa B HUMAP. [Tuposnexrpoxumudeckas nepepaboTka
cmemannoro OST B SAnonun. Texnonoruyeckue CxXxeMbl MHPOIIEKTPOXUMUUYECKOM
nepepabotkun OAT B PD u 3apyOekHbIX cTpaHax. 3aMKHYThIM TorumBHBIA 1ukia PBH ¢
nupoanekTpoxuMmudeckoil nepepadorkoit OSAT. Konnenuus ATOK.

Paznen 3. OOpamenue ¢ pagMOAKTHBHBIMH OTXOJAAaMH, O0pa3ylIIMMHCH HPH
nepepatdorke OAT.

OOmiass xapakTepucTHKa ¢ KiIaccupUKalus paauoakTUBHBIX 0Tx0oA0B (PAO),
obpazyromuxcs npu nepepadbotke OAT. OcHoBHBIE MeTOABI OOpameHus ¢ PAO.

OOpamienre ¢ SKMJIKMMH BBICOKOAKTUBHBIMH oTxoaamu (BAO). OcreknoBbiBaHUE
KUJKUAX PaTMOAKTUBHBIX OTXOJOB.

O6pamenue c xunkumu (JKPO) cpeaneaktuBHbiMU (CAQO) u HU3koakTuBHBEIME (HAO)
orxogamu. butrymupoBanue u uemenrtupoBanue xuakux CAO u HAO. OOpamenue c
ra3o00pa3HBIMU OTXOJIAMHU.

YaaneHue paauoakTHBHBIX ONaropojgHsix raszoB, Ttputus, COz, #oma. Cucrema
ra3004MCTKU Ha PAIMOXUMHUYECKUX 3aBOaX.
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Obpamenne ¢ TtBepasiMu  paauoaktuBHbIME  oTxXomamu  (TPO). CopemenHbie
TeXHOJIoTH4eckue cxembl oOpamenus ¢ PAO na mpumepe 3aBoga PT-1 u IIO «MASK».
TpancMyTalys MUHOPHBIX aKTUHOMJIOB.

4. O0beM yueOHOM THCHHMILINHBI

10 cemectp
Bunpl yaeOHOM paboThI B B akaem.
3aYETHBIX
SIMHULIAX Hacax
OO01mas TPYI0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY TUIAHY 5 180
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 1,78 64
Jlexunu 0,89 32
[Tpaktuyeckue 3austus (I13) 0,89 32
CamocroniTesannasi padora (CP): 2,22 80
CaMOoCTOSATENbHOE N3YUEHUE PA3/IeTIOB TUCITUTIIMHBI 2,22 80
Buabl KOHTpOJIA:
IK3aMeH 1 36
KonTakTHas paboTa — mpoMeXyTO4YHast aTTeCTaIHs 1 0,4
ITonroToBKa K SK3aMeHy 35,6
Buja uTOroBOro KOHTpOJIs: IK3aMeH
10 cemectp
Buner yue6HOIM paboTh B B actponom.
3a4ETHBIX
gacax
SAMHUIIAX
OO011asi TPYA0€eMKOCTh M CHUIIIMHBI 110 Y4eOHOMY IJIAHY 5 135
KonrakTHasi paboTa — ay1IMTOPHbIE 3aHSITHSI: 1,78 48
Jlexkuun 0,89 24
[Tpaktuueckue 3ansatus (113) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
CaMOCTOSATETbHOE N3YUYCHUE PA3/ICI0B TUCITUTIIMHBI 2,22 60
Bujabl KoHTpOJIS:
JK3aMeH 1 27
KonraktHas paboTa — mpoMeXyTOYHAs ATTECTAIIH 1 0,3
IToaroToBka K 3K3aMeHy 26,7
Bua uTOroBOro KOHTpoJIs: JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«IKOHOMHKA sIIePHOIl 0Tpacan»

1. Hesab AucuMmInHbI — CGOPMHUPOBATH Y 00YUAIOLINXCSl OCHOBHBIE NPEACTABICHUS 00
0COOEHHOCTSIX HKOHOMHYECKHX AaClEeKTOB OCHOBHBIX TPEANPHUIATHH U TEXHOJOTHYECKUX
NePEeIETIOB SIEPHOTO TOIJIMBHOTO IMKJIA.

2. B pesyabTrare uU3yYeHHs AMCUHUILUIMHBI oOydawoumiics 1m0 MnporpaMmme
CHeHATUTETA A0JIKEeH:

Obnadame clneayOIUMHA KOMIETEHIMSIMMU:

—  CHOCOOHOCTBIO K KOOTIEpaIlnH ¢ KoJuieramu, pabote B kosuiektuse (OK-7)

— CIIOCOOHOCTh HAXOJHUTh OpPraHU3allMOHHO-YIPABJICHYECKHE pEIIeHUS B HECTaHIAPTHBIX
CHTYaIMsIX U TOTOBHOCTh HECTH 332 HUX O0TBeTCTBEHHOCTH (OK-8);

— cnocoOHOCTBIO K OpraHu3anuu padoTs! moaunHeHHbIX (I1K-13);
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— CHOCOOHOCTBIO K OIIEHKE MOCIEACTBUI MPUHUMAEMBIX OPraHU3alMOHHO-YIIPABICHISCKUX
petienuit u ux ontumusanuu (11K-14)

— CHOCOOHOCTBIO K COCTABJICHUIO U aHAIM3Y OM3HEC-IJIAaHOB pa3pabOTKU M BHEAPEHUS HOBBIX
TEXHOJIOTMYECKHUX MPOIECCOB, OOpalieHus ¢ 00bekTaMu MpodecCHOHANBHON IeATeIhHOCTH,
BBIITYCKa M peaM3allii KOHKYPEHTHO criocoOHoi nmpoxykiuu (ITK-17).

3uams:

— TEHJCHIIMU B CEOECTOMMOCTH JJIEKTPOIHEPTUHU, MOIYYCHHOM Ha AIIEKTPOCTAHIUS Pa3HBIX

THUIIOB;

OCHOBBI ITPOU3BOJICTBA 3arOTOBOK M M3/EININ U3 KOHCTPYKIIMOHHBIX MaTEPUAJIOB

— BKJIQJI Pa3IMYHBIX ()aKTOPOB B C€OECTOMMOCTS MeKTpodHeprun Ha ADC.

Ymemo:

— TPOBOJUTH AaHAIU3 IKOHOMHYECKOU 3(PPEKTUBHOCTU IeHCTBYIONUX U cTposiuuxcst ADC;

— TMPOBOJUTH TEXHUKO-DKOHOMUYECKHMN aHAIM3 OpraHu3alid TPOU3BOJCTBA OCHOBHBIX
MaTepuasoB U arnmnaparos;

— TPOBOJUTH pacyeT cedecTonMocTu eKTposHeprur Ha ADC.

Braoems:

— OIIGHKOM TIOCTEJCTBUU MPUHUMAEMBIX OPraHW3AIIMOHHO-YIPABICHUECKUX PEIICHUH W WX
OTNITUMU3AIINH;

— TPOBEJACHUEM YIKOHOMUYECKUX PACUETOB.

3. KpaTkoe conep:kaHue TUCHUTLTAHBI

Pa3nen 1. Dnepreruxka u A9C

DHEPreTUYeCKUil CEKTOP PKOHOMHUKH. POJb aTOMHBIX CTaHLMI B sHEpreTuku Poccum u
mupa. O030p sAEepHO-TOIUIMBHOTO IMkia P®. SnepHple MOITHOCTH HaA JCHCTBYIOIIMX U
CTPOSILIUXCS SACPHBIX SHEPTOOIOKOB.

Pasznea 2. Crpykrypa 3xoHoMmuku AJC

CymiecTByromue MoAeId peakTopoB. TormamBo U €€ BuAbl. Crnenuduka TEXHOJOTHH U

OmnpeaesieMol €10 SKOHOMUKM OCHOBHBIX cramuid ATL[. OcHOBHBIE MOKa3aTeNH SIACPHOU

SKOHOMHKH. Ce0ecTOMMOCTh SIEPHOI SHEpruu, MOCTOSHHBIE U IMEpeMeHHble 3arpaThl. [lytu

cumwkenus 3atpat ATL. CpaBHeHue 3aTpaT pa3IMYHbIX PEAKTOPOB.

Pa3znea 3. CTouMoOCThb si/IepHOIl JHEPTrUHA

DKcIUTyaTalluOHHBIE 3aTpathl peakTopoB. BeiBog ADC u3 skcryatanuu. CTOMMOCTD
sanepHoi sHepruu. ['ocynmapcrBenHble cyOcuauu. CTpaxoBaHuWE M OTBETCTBEHHOCTh. Pacuer
cebecronmoctu saepHoi sHeprun Ha BBP. Pacder 3arpat Ha cozmanue ADC. Pacuet npubbuin
oT akcryaranquu ADC. Pacuer 3arpar Ha BbIBoAg H3 3Kciutyataunu ADC. 3artparsl Ha

YTHJIA3aLUI0 0TX010B. CpOKH OKYaeMOCTH SIAEPHON SHEPTUH.

4. O0beM yueOHOil THCIUNTHHBI

10 cemectp
Buner yue6HOM paboTh 3aueTHBIX AxaL, qac.
eJIMHUII

OO0masi TpyA0eMKOCTh M CUUILIMHBI 110 Y4e0OHOMY ILIaHy 3 108

KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,9 32
Jlexun 0,45 16
[Tpaktueckue 3anstus (113) 0,45 16

JlaGopatopHsle 3ausTHs (J13) - -

CamocrositesbHas padora (CP): 1,1 40

CaMOCTOATENBHOE N3YUEHHUE Pa3/I€T0B IUCHUIIIAHEI 11 40

Buabl KOHTpOJIA:

JK3aMeH 1 36
KonTakTHas paboTa — MpOMEXKYTOYHAsl aTTeCcTalus 0,4
IloaroToBka K 3K3aMeHy 1 35,6

By MTOroBOro KOHTpOJIst IK3aMeH
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10 cemectp
Buner yae6HO paboThI 3a4eTHBIX Actp. uac.
¢IMHUIL
OO0uasi TPy10€eMKOCTb IMCHUILIMHBI N0 Y4e0HOMY IJIAHY 3 81
Konraktnas patora (KP): 0,9 24
Jlexun 0,45 12
[IpaxTnueckue 3anstus (113) 0,45 12
JlabopaTtopusie 3austus (J/I3) - -
CamocrositesnHasi padora (CP): 1,1 30
CaMOoCTOSATENFHOE U3YUEHUE Pa3IeIOB JUCITUTUITMHBI 1,1 30
Buabl KOHTpOJIA:
JK3aMeH 1 27
KoHTakTHas paboTa — MPOMEXKYTOYHAsT aTTECTAIHs 1 0,3
IloaroroBka K 3K3aMeHy 26,7
Bua nToroBoro KOHTpoJist JK3aMeH

4.4.2. JIncuMmyIidHbl BApUATUBHOM YacTH (00s13aTe/IbHbIE IMCHUILIHHDI)

AHHOTANUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«HauepraTejsbHasi reoMeTpHsi B TEXHOJIOTHM MATEPUAJIOB COBPEMEHHOI IJHEPreTuKN»

1. Heab AMCUMIVIMHBI - M3y4EHHE CBOWCTB TPEXMEPHOTO MPOCTPAHCTBA U METOJOB
O0TOOpaXE€HHsI €Tro Ha IJIOCKOCTh YepTexka.

2. B pe3yabrare wu3ydYeHHsl JUCHUIVIMHBI O0ydYamolMiicsi 1O mporpamme
CIeNHAINTETA J0JIZKEeH:
001a0ams CISTYIONIMMU KOMITETSHIIUSIMHU:

— CIOCOOHOCTBIO K DPa3pabOTKEe HOBBIX TEXHOJIOTUYECKHMX CXEM Ha OCHOBE pEe3yJIbTaTOB
Hay4YHO-HCcaemoBareabckux padot (ITK-20).
3namo:
- c110cOOBI 0TOOPAXKEHUS IPOCTPAHCTBEHHBIX (JOPM Ha MIIOCKOCTH;
- IPABWJIA U YCIIOBHOCTH IIPU BBINOJHEHUU YEPTEKEH;
- BUJIbl CHMMETPUHU T'€OMETPUUECKHUX QUTyp;
- BO3MOXXHOCTH TMPUMEHEHHUS METOJIOB HadepTaTeNIbHONM TeoMeTpHH Uil peuieHus (HU3nKo-
XUMHUYECKUX 3a/1a4;

Ymemy:
- BBIIOJHATH W YHUTATh YEPTEKU TIEOMETPUUYECKHX MOJEIEH C Y4eTOM JIEHCTBYIOLIUX
CTaHJapTOB;

Brnaoemo:
- crioco0amMu U mpueMamMu U300paskeHus: IPEeIMETOB Ha TUIOCKOCTH.

3. KpaTkoe coaep:xkaHue TuCHUTLIAHBI

Pazgen 1.00mue npaBuia BbINOJTHEHUS YepTexKeid.

1.1. IpaBuna BbINOJHEHUS W OQOPMIICHUS YEpPTEKEH B COOTBETCTBHH _ C
I'OCT. ®opmatel: pa3Mepbl W O00O3HAUYEHHWE OCHOBHBIX U JIOTIOJHHUTEIBHBIX (HOPMATOB.
Pacronoxxenne ¢opmartoB. MacmTalb: HaTypanbHBIM MacimTad, CTaHIAPTHBIE MAacIITa0bI
yMEHbIlIeHUss W yBenudeHus. Jlunum: Tumbl ¥ tommuHa JuHud. lpudt: TUmel u pa3zmepsl
mpudToB. OCHOBHBIE HAIMUCHU TPaPUUECKUX U TEKCTOBBIX JOKYMEHTOB.

1.2. Teomerpuyeckue moctpoeHus. CONpsHKEHHs: OCHOBHBIE BHIBI M TMpaBUia
BBITIOJTHEHUS. YKJIOHBI M KOHYCHOCTH: pacueT W IpaBujia HaHECEHHs Ha uepTexe. Jlenenue
OKPYXHOCTH Ha paBHbIe yacTu. HaHeceHue BEIHOCHBIX U pa3MEPHBIX JIMHUM HA YepTEKe.

Pazpean 2. IlpoenupoBanue reoMmeTpuieckux puryp.
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2.1. Meron npoekumid. Buapl npoenupoBanus. LleHTpanpHOE MpoenupoBaHue: LEHTP
IIPOCLIMPOBAHUS, IIJIOCKOCTh IPOEKLUMH, Npoelupyromue Jiyud, mpoekiuu. CBoiicTBa
LEHTPAJIBLHOTO MPOEeUUPOBaHUS. JIOCTOMHCTBA U HEJOCTATKH LIEHTPAJIBHOTO IPOELIUPOBAHMSL.

[TapannensHoe mnpoeuupoBanue. Hampasienue mnpoenupyroomux Jydeid. CpolicTBa
napajuleIbHOro  npoeuupoBanus. IIpoenupoBaHue  KOCOYrOJbHOE U MPSIMOYTOJIbHOE
(oproronansHOe). CBOMCTBA OPTOrOHAJIBHOTO TMpoenupoBaHus. OOpa3oBaHUE KOMIUIEKCHOTO
yeprexa (dmropa Monka). OpToroHanbHblii uepTex Touku. Koopauuatel Touku. IlocTpoenue
TOYKH 10 €€ KOOP/ANHATaM.

2.2. llpsmble muaun. CriocoObl 3afanus mpsiMoil Ha yeprexe. Kimaccudukamus npsMbix
[0 PACHOJIOKEHUIO OTHOCUTEIBHO APYr Apyra: IpsMble MEpEeCceKarolIUecs, MapajljielibHble U
ckpemuBaromuecs. Knaccudukanusi npsMbpIX OTHOCHUTEIBHO IUIOCKOCTEW MPOEKUUM: NpsSMbIe
OOLIEro ¥ YacTHOTO MOJIOKEHUSI — MPpsAMbIE YPOBHS U Ipoenupyomue. [IpuHaaiexHoCcTs TOUKU
npssMol. TeopemMa o mpoenupoBaHUy IPSIMOTO YIJIA.

2.3. Imockocth. CriocoObl 3a/1aHus TUIOCKOCTH Ha YepTexe. Kitaccudukanus miockocTeit
[0 PaCMOJIOKEHUI0 OTHOCHUTEIBHO IUIOCKOCTEM NpPOEKLMH: IUIOCKOCTH OOLIEr0 W YacTHOTO
MOJIOXKEHUSI — poeLMpyIolire U ypoBHs. [IpuHa1Ie)KHOCTh TOUKU U MPSAMOM MJIOCKOCTH.

2.4. Kpusble smann. Knaccupukanuss KpUBBIX: [UPKYIbHBIE W JIEKaJbHBIE,
3aKOHOMEpHbIE U He3akoHOMepHbIe. [lopsnok kpuBoi nuHuM. [lnockue KpuBble TUHUN BTOPOTO
MopsiIKa: 3JUIMIC, Hapabosna, runepOosia. IlpocTpaHcTBEHHbIE KpHBBIE: HWIMHIpPHUYECKas U
KOHHUYECKasi BUHTOBbIE JINHUU.

2.5. HosepxHoctu. OOpazoBanne W  3aJlaHUC  [OBEPXHOCTEH HAa  YepTeke
(kuHEemMaTHUecKUi M KapkacHbll cmocoObl). IlonstTue 006 omnpenenurene MOBEPXHOCTH.
Knaccudukanuss mnoBepxHOCTEl: JIMHEWYaTble U HeNWHEWYaTble, MOBEPXHOCTHU BpALICHMUS,
MIOBEPXHOCTH C JBYMs HANpaB/ISIOMMMU U IUIOCKOCTbIO Mapajienu3Ma. BHHTOBbIE
MIOBEPXHOCTHU. XapaKTepHbIE JIMHUM IOBEPXHOCTEHN BpallleHUs: MEPUINaHbl, IJ1aBHBII MEpUIHaH,
napaielsu, 3KBarop, ropio. [IpuHaie;KHOCTh TOUKU TOBEPXHOCTH.

2.6. T'eomerpuueckue Ttena. [I[poekiiun MHOTOTPaHHHUKOB (TpaHHBIE T€OMETPHUYECCKUE
Tena), B TOM 4YHCJIE MPaBWIbHBIE (TETpadap, reKcadap, OKTadaAp, MOJEKadIp, MKOCadAp), Tena
BpareHus (MUIMHAP, KOHYC, 1ap, TOP).

2.7. Cummerpus reoMerpuyeckux @uryp. CUMMETpHUsT OTHOCHUTENBHO IIJIOCKOCTH,
npsMoi, Touku. CUMMETpHs BpallleHHsl, HOPSI0K OCH CUMMETPUH.

2.8. OmpeneneHue HaTypaJbHOW  BEJIMYMHBI _ OTpe3Ka MPSAMOM U TJIOCKOH
durypsl. Onpenenenne HaTypaabHOW BEIMYMHBI OTpE3Ka MPSIMON CIIOCOOOM MPSMOYTOJILHOTO
TPEYroJIbHUKa M CII0OCOOOM IPOELMPOBAHUS Ha JOINOJHUTENbHYIO IUIOCKOCTh. IlocTpoenue
HaTypalbHOMN BEJIMYMHBI IIIIOCKOH (DUTYPBHI.

2.9. llepeceuenue reomerpuueckux _ oOpa3oB. [lepeceueHne  MHOrOrpaHHMKOB,
MHOTOI'paHHMKAa C IMOBEPXHOCTbIO BpauleHus. llepeceueHne MOBEpXHOCTEH BpalleHMs: IBYX
IPOCLMPYIOLINX  MOBEPXHOCTEH, mpoemupyroue c¢ Hempoenupyrouei. Ilepeceuenue
HENpPOCLUPYIOIIUX MOBEPXHOCTEH BpalleHuss ¢ MapajuledbHbIMH oOcsiMH. Teopema o
[IEpPEeCeUeHN COOCHBIX IOBEpXHOCTeW BpameHus. IloctpoeHne JMHMM TepecedyeHus
HENPOCLUPYIOIIUX [OBEPXHOCTEH BpallEHUs] C IEPECEKAIOIIMMUCA OCAMH  METOA0M
KOHIIEHTpUUYeCcKHX cdep. YacTHble cilydau IepeceueHHs] MOBEPXHOCTEHl BTOPOro Mopsika:
TeopeMa MoOHXKa U €€ CIEICTBHUE.

Paznen 3. U3o6pa:kenus npeameros nmo 'OCT 2.305-2009.

3.1. Uzo0paxenus. Buasl nuzobpaxkenuit no 'OCT: Buabl, pa3pesbl, ce4eHus, BHIHOCHBIE
snemMeHTbl. OCHOBHbIE BHUJIbI. [ J1aBHBIM BUJ, TpeOOBaHUS, MpEIbABIsEMble K INIABHOMY BHIY.
JlononHUTENbHBIE U MECTHBIE BHJBL. Pa3pesbl, kiaccupukaius pa3pe3oB MO PACHOJIOKEHUIO
CEKyLIEH IUIOCKOCTH OTHOCHUTEIBHO IIIOCKOCTEN NPOEKLUUH: pa3pe3bl BEPTHKAIbHBIE,
TOpPU30HTAJIbHBIE M HakJIOHHBIE. Kiaccupukanust pa3pe3oB MO YHCIY CEKYIIHMX IJIOCKOCTEH:
pa3pe3bl NPOCTBIE U CJIOXKHBIE — CJOJKHBIE CTYINIEHUYaTbleé M CIIOKHBIE JIOMaHbIE pa3pesbl.
CoBmenieHHble u300pakeHus. MecTHble pa3pe3bl. CeueHUs HaJIOKEHHbIE U BBIHECEHHBIE.
BrinocHble anemenTsl. [IpaBuna o603HaueHns n300paXeHUH.
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3.2. Haknounnble ceueHus reoMeTpuyueckux Tei. [loctpoenne npoeknuii 1 HaTypaabHBIX
BEJIMYMH TEeOMETpUYECKUX Tei. HakiIoHHbIE ceueHuss MHOrOrpaHHUKOB. Buael u mnpasuia
IIOCTPOCHUSI CEYEHHMH LWIMHApPA. 3aBUCUMOCTb BHUJA HAKIOHHOTO CEYEHHUsS KOHYyca OT
PAaCIIOJIOKEHUsT CEKYIIEW IUIOCKOCTH OTHOCHUTEIBHO OCU KOHyca. HakyloHHBIE cedeHus 1iapa.
[IpaBuiia MOCTPOEHUs HAKIIOHHBIX CEYEHUN COWICHEHHBIX TEJl.

3.3.  AKCOHOMETpHYECKHE 4YepTexH u3nenuit. OOpa3oBaHHe aKCOHOMETPUYECKOTO
yepreka.  [lepBuunas w  BropuuHas  npoekiun.  Koaddummentsr  nckaxeHus
aKCOHOMETPHYECKOro depTexa. llepexon OT HaTypambHBIX KO3()(PUIMEHTOB HCKaKEHUS K
NpUBEACHHBIM. Buapl akcoHomerpuu. BpinmonHeHue dyeprexkell MHOTIOYrOJIbHUKOB U
OKPY)KHOCTEH B TMPSAMOYTOJbHOW M KOCOYrOJBHOW (TOPU3OHTAIBHONH U  (HPOHTAITHHON)
HU30METPUSIX. AKCOHOMETPUUECKUE YEPTEKH FEOMETPUUECKUX Tel. Pa3pes3sl B akCOHOMETPUH.

3.4. [Ipumenenne 00pa30B M METOJOB HAYEPTATENLHOW TE€OMETPUU JUIS PEIICHHS
(bU3MKO-XMMHUYECKHX 3a1a4. ['paduueckoe n300paxeHne cocTaBa MHOTOKOMIIOHEHTHBIX CUCTEM:
OTpE30K COCTaBa, TPEYrOJIbHUK COCTaBa, TETpa’dip cocTana. I paguueckoe n300pakeHne CBOCTB
MHOTOKOMIIOHEHTHBIX cHucTeM. ['paduueckoe n300pakeHHe CTPYKTYpbl BELIECTB, MPUMEpPHI

M300pakeHUs BEIIECTB.

4. O0beM yueOHOM THCHHIIINHBI

1 cemectp
. B
B
Wbl y9eOHOU paboThI SR B akanem.
gacax
CIMHUTIAX
OO0uiasi TPy10€eMKOCTb TMCHUIIIMHBI N0 Y4eOHOMY MJIAHY 4 144
KonTakTHasi pa6oTa — ayIuTOPHbIE 3aHSATHSI: 1,33 48
Jlexuuu (Jlek) 0,44 16
[Tpaktuueckue 3ausatus (113) 0,67 24
JlabopaTtopusie 3ansatus (J1ab) 0,22 8
CamocrositesibHas padora (CP): 2,67 96
KonTtakTHas camocTosiTebHas paboTa 0,4
Pacuetno-rpaduueckue paboTs 68
2,67

[ToaroroBka K KOHTPOJBHBIM paboTam 9
Jlpyrue BUIBI CaMOCTOSTEILHOM pabOThI 18,6

Bua konrpoJis:

3ader ¢ OLEHKOM

1 cemectp
. B
B
uabl yueOHON pabOThI R B actponom.
qacax
eIMHUIIAX
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 4 108
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 1,33 36
Jlexuun (Jlek) 0,44 12
[Tpaktiueckue 3anstus (I13) 0,67 18
JIaGopatopubie 3ansaTus (JIad) 0,22 6
CamocrositesbHas padora (CP): 2,67 72
KoHTakTHas camocTosiTeNbHas paboTa 0,3
PacuetHo-Tpaduueckue padboThl 51
2,67

ITonroToBKa K KOHTPOJBHBIM paboTam 6,75
Jlpyrue BUJIbl CAMOCTOSATENbHOM paboOThI 13,95

Bujx koHTpoOsN:

3a4er ¢ OLEHKOM
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AHHOTAIUs padoyeil MPOrpaMMbl AU CHHUIIHHbI
«KBaHTOBasi XMMHSI MATEPHAJIOB SI/IEPHOIi IHEPreTHKH»

1. Heap 1McHMNIMHBI COCTOUT B U3yYEHUH OCHOBHBIX INOHSTHI COBPEMEHHON KBAaHTOBOM
XMUMMH U KBAHTOBO-XMMHUYECKUX METOJIOB pacyeTa CTPOCHHUS U CBOMCTB XUMHUUYECKUX CUCTEM; BO
BBEJICHUU CTYAEHTOB B KPYI OCHOBHBIX HPEICTaBICHUH O XUMHUYECKOHM CBSI3U U
MEXMOJIEKYJISIPHBIX B3aUMOJICHCTBUSAX U O3HAKOMJIEHMM Ha 3TOM OCHOBE C OCOOEHHOCTAMU
XMMHMUYECKOH CBS3HM B XMMHUYECKUX BEILIECTBAX U O0YCIOBIEHHBIX 3TUM CBOMCTBAMU MaTEpUAJIOB;
B OCBOCHHMM pabOThl C OCHOBHBIMH KBAHTOBO-XMMHYECKMMM KOMITBIOTEPHBIMU IMPOTPAMMAMH,
HCIO0JIb3YEMbIMU Ha IIPAKTHKE.

2. B pe3yabTrare uU3yYeHHs JAUCUUILUIMHBI oOydamoummiics 1m0 mnporpaMmme
CIEeHAJINTETA J0JIZKEeH:

Obnadams ClenyOUMMA KOMIIETEHITUSIMU:

— CIOCOOHOCTBIO  CaMOCTOSITEJIbHO  BBINOJHATH ~ MCCIEAOBAHUS C  HCIOJIb30BAHHEM
COBPEMEHHOM  ammapaTypbl W  METOJIOB  HCCle[oBaHMs B  oOnacTh  0OBEKTOB
poQecCHOHATIbHON JeSITENbHOCTH, MPOBOJUTh KOPPEKTHYIO OO0pabOTKYy pe3ylbTaToB H
yCTaHaBJIMBAaTh afekBaTHoCTh Moneneit (ITK-10).

3Hamo:

— OCHOBHbBIE TMOJOXKEHHUS] KBAaHTOBOW XMMMH, COBPEMEHHOM TEOpHUHM XHMHMUYECKOH CBS3H H
MEXMOJIEKYJIIPHOTO  B3aUMOJEWUCTBUS M TPUMEPHl €€ TMPUMEHEHHS K KOHKpPETHBIM
XMUMHUYECKUM CHUCTEMAaM;

— TPUHLMIBI  KOJMYECTBEHHOW XapaKTepu3alUd aTOMHOM U JJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJISIPHBIX CUCTEM;

— OCHOBHBIE B3aMMOCBSI3M MEXKIY DJEKTPOHHON CTPYKTYpOoH U  (HU3UKO-XUMHUYECKUMHU
CBOMCTBAaMHM BEILECTB, JIE)KAIIUE B OCHOBE YIIPABJICHUS CBOMCTBAMU;

— BO3MOXXHOCTHM OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMMYECKHX PpACUYETHBIX METOJOB U
001aCTH UX NPUMEHUMOCTH.

Ymemo:

— NPHUMEHATh KBAHTOBO-XMMMYECKHE IMOAXOAbI U METOIBI IS pacueTa, WHTEPIPETALMHA H
IIPENICKAa3aHMs] CTPOCHUSI U CBOMCTB MOJIEKYJISIPHBIX CUCTEM.

Braoemy:

— DJIEMEHTapHbIMU HABBIKAMH IPUMEHEHHs KBAHTOBO-XMMHUYECKHX IIOJXOJOB M METOJOB U
UHTEPIPETALMM PE3YIbTATOB IPU PEIICHUU IPAKTUYECKUX TEXHOJOTMYECKHX 3a7ad |
CTaHJAPTHBIMU KBAHTOBO-XUMHUYECKMMH KOMIIBIOTEPHBIMH ITPOrPaMMaMU.

3. Kpartkoe cogep:xaHue IUCHHUILITHAHBI

BBenenue. Ilpenver kBaHTOBOW XuMHUHU. Poiap KBaHTOBOM XHUMUM B ONHMCAaHUHU
XMMHMUYECKUX SIBJICHHMH W TIpOLecCOB. B3aMMOCBA3b KJIACCUYECKOM M KBAHTOBOM MoOJeNen
MOJIEKYII.

Pazgen 1. O0mue moJio;keHNs1 KBAHTOBOH XMMHUH

1.1. OcnHoBuble npuOnuxkenus. OCHOBHbIE IIOJIO)KEHUS KBAaHTOBOW MEXaHUKH.
BapuannoHHblif MeTOJI HaX0KJIEHUs BOJHOBBIX (PyHKIMHA. [IpnbamkeHre He3aBUCUMBIX YaCTHLL.
Metoa caMOCOTIacCOBaHHOTO MOJIS Ul aTOMOB. [IprOnukeHue neHTpabHOTO NOJs. ATOMHBIE
OpOUTANIN U UX XaPAKTEPUCTHUKH.

1.2. OaHO3NEKTPOHHBIE M MHOTOIEKTPOHHBIE BOJHOBBIC (QYHKIIMM M METOJbl HUX
pacyera. AHTHCUMMETPUYHOCTb  3JIEKTPOHHOW BOJIHOBOM  ¢yHkuuu. CruH-opOuTay.
Herepmunant Creiirepa. BBenenne B Mmeronsl Xaptpu-Poka U Teopuio (yHKIMOHANA
wioTHOCTH (TDII), xumMHuueckast TpakTOBKA pe3ylbTaToB. DIEKTPOHHbIE KOH(UTYpallMi aTOMOB
C TOUKHU 3pEHUS] KBAHTOBOW XUMMH.

Pa3nen 2. MeToabl MOJIEKYJIAPHON KBAHTOBOW XMMMH

2.1. MonekynspHas CTpYKTypa, JJeKTpoHHas koppensuus. [Ipubmkenue bopha-
OmnnenreiiMepa, aanabaTHYECKUil MOTEHLIMAT U MOHATHE MOJEKYISIPHOW CTPYKTYphl. MeTomabl
Xaptpu-®oka u TOII ang monexynsl. [Tpubnmxenne MO JIKAO. DnekTpoHHas KOPpesIusl.
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Metoa KOH(UTypallMOHHOTO B3auMmojeiicTBusa. Teopus BO3MYIIECHUI.
JUCCOLMALUN XUMUYECKUX CBS3CH.

2.2. Hepmnmpudeckne W MOJYIMIUPUYECKHE METOMbl. Mepapxusi MeToJ0B KBAaHTOBOM
xuMuu. Hesmmupuueckas KBaHTOBasg XuMHs. basucHble (QyHKUMM JUIS HEIMIUPUUYECKUX
pacueToB. ATOMHBIE U MOJICKYJISIpHBIE Oa3ucHbIe HAOOPHI. Posib Oa3uCHBIX GYHKIUI B ONMMUCAHUN
cBOMCTB Mouiekyn. llomyamnupuueckue metonpl. BaneHTHoe mnpuOiMKeHUE. T-31EKTPOHHOE
npubmmxenne. Merox [Tappusepa-Ilomna-ITappa. IIpoctoii u pacmmpeHHbI MeTOIbI XIOKKEIS.
TOYHOCTH KBAHTOBO-XMMHUYECKHUX PACUETOB CBOMCTB MOJIEKYIL.

Pa3nes 3. Xumnueckasi ¢BsI3b U 3JIEKTPOHHAS CTPYKTYpPa TBepAbIX TeJ

3.1. XuMmuueckas CBA3b M MEKMOJCKYIIpHbIE B3auMoeicTBus. OpOurtanbHas KapTuHa
XAMUYECKOH cBsi3u. KOHCTpyKTHMBHAsT © JECTPYKTHBHAas WHTepQEpeHIHs OpOHTaJIei.
MounekynspHble OpOUTaNIN U UX CUMMETpHIiHAsA Kiaccupukanus. KoppensiunoHHsie JuarpaMMabl.
DNeKTpOHHBIE KOH(PUTYPAIIUU JBYXaTOMHBIX MOJEKYJ. AHaIW3 3aceleHHOCTeNH opOuTanei mo
Mammkeny. Ilonsatue o 3apsmax M nopsiakax cBsized. IIpocTpaHCTBEHHOE pacmpeneiaeHue
AJIEKTPOHHOW IUIOTHOCTH M XUMHYecKas cBsA3b. JlepopmariMoHHas 31E€KTpPOHHAs IUIOTHOCTb.
Tononornueckas Teopuss XUMHUYECKOH CBSA3U. MEXMOJIEKYISIpHBIE B3aUMOACHCTBUS.

3.2. DIeKTpoHHAs CTPYKTypa TBEPAbIX Tesn. OXHOAIEKTPOHHBIE BOJHOBBIC (YHKIIUH B
KpUCTaJIJIaX U MeToJAbl uX pacuera. [IpuOnimkeHue ToKanbHON IUIOTHOCTU. YpoBeHb DepMmu.
[InoTHOCTH cocTosiHUIL. 30HHAs CTPYKTypa TBEPIBIX Tel U OOYCIOBJIEHHBIE €0 CBOICTBa.
DNEKTPOHHOE CTPOEHUE KPUCTAIUIMUECKUX HEYOPAIOUYEHHBIX U aMOP(HBIX Tel.

3akirouenue. KBaHTOBasi XUMHMSI KaK HHCTPYMEHT IPOTHO3a B XUMHH.

Pacuer oHeprumn

4. O0beM yueOHOMH TUCHUTIHHBI

3 cemectp
Bupr yue6HOM paboThI B 3auerHBIX B axanem.

eIMHUIAX qyacax

OO011asi TPYA0€eMKOCTh M CHUIIIMHBI 110 Y4eOHOMY IJIAHY 3 108
KonrakTHasi paboTa — ay1MTOPHbIE 3aHSITHS: 0,89 32
Jlexuun (Jlek) 0,445 16
[Ipaktuueckue 3ausatus (113) 0,445 16
CamocrositesibHas padora (CP): 2.11 76
KonTtakTHas caMocTosiTeNnbHas padora - 211 0,4
CaMoCTOATEIHbHOE U3YUEHUE Pa3/IeiOB IMCIUTUIMHEI ’ 75,6

Buja koHTpoJs: 3a4eT C OLICEHKOM

3 cemectp
Buner yue6HOI paboTh B 3aueTHbIX B actp.

eIMHULIAX qacax
O0mas TPyA0eMKOCTh JMCIHILIMHBI 110 Y4eOHOMY IUIAHY 3 81
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 0,89 24
Jlexuun (Jlek) 0,445 12
[Tpaktueckue 3anstus (113) 0,445 12
CamocrositesbHas padora (CP): 2.11 57
KoHTakTHas camocTosiTeNbHas paboTa 211 0,3
CaMOCTOATENBHOE N3YUEHHUE PA3JIEN0OB TUCIUIUINHEI ’ 56,7

Bujx koHTpoJs:

3a4eT ¢ OEHKOH
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AHHOTAIUs padoyeil MPOrpaMMbl AU CHHUIIHHbI
«IKOJIOTUSA B TEXHOJOTUM MATEPHUAJIOB COBPEMEHHOI IHEPreTHKMN»

1. Ieap AucUMNIMHBI — cHOPMHUPOBATH Y CTYACHTOB IMPEJCTABICHHE O COBPEMEHHBIX
HKOJIOTUYECKUX TpolieMax, 0 (PU3MKO-XMMHUECKUX IMPOLECCax, MPOTEKAIOMINX B Pa3IMYHBIX
KOMIIOHEHTAaX OKpY)Kalolleld Cpeapl MU O CTEHNeHM AaHTPOIOIE€HHOI'O BO3JEHCTBUS Ha 3TU
IIPOLIECCHI; BHIPA0OTaTh y CTYAEHTOB HaBBIKM CHCTEMHOTO IMOAX0JAa K M3YUYEHHUIO U PELIECHUIO
9KOJIOTMYECKUX  Mpo0sieM, BO3ZHUKIIMX B  pe3ylbTaTe  IPOMBIIIJIEHHO-XO03HCTBEHHON
JeSITEIbHOCTH YEJIOBEKA, Pa3BUTh MBIIIJICHHUE, I03BOJISIONIEE IIPAaBUIIBHO OLIEHUBATH JIOKAJIbHBIE
U OTJIQJICHHBIE MTOCJIECTBUS IPUHUMAEMBIX PELICHHUH JUIsl OKpYXKAIOIIEeH cpe/ibl U YyeloBeKa.

2. B pe3yabTrare uU3yYeHHs JAUCUHUILUIMHBI o0ydamoumiics 1m0 mnporpaMmme
CHEeNNAIUTETA JOJIKEeH:

Obnadams ClenyONUMA KOMIIETCHIIUSIMHU:

CIIOCOOHOCTBIO IPUHUMATh KOHKPETHOE TEXHUYECKOE PEILIEHUE C YIETOM OXPaHbI TPY/Ia,

panuaiMoHHON 0€301aCHOCTH M OXpaHbl OKpyskatomiei cpest (ITK-4);
3uams:

OCHOBHbI€ 3aKOHBI 0011IeH IKOJIOTHM;

— 3aKOHOMEPHOCTH CTPOEHHUS U PYHKIIMOHUPOBAHUU OUOChephl;

— COBPEMEHHBIE PKOJIOTHUECKHE TPOOIIEMBI;

— OCHOBBI PalMOHATILHOTO MPUPOA0NOIB30BAHUS;

— OCHOBHbBI€ MPUHIMIIBI 3aLIUTHI IPUPOTHON CPEbl OT AHTPOIIOTEHHBIX BO3JEHCTBHIA;

— CTpOEHHE OCHOBHBIX Treocep 3eMiIM U OCHOBHbIE (PU3UKO-XUMUYECKHE TPOIIECCHI,
MPOTEKAOIIKE B HUX;

— OCHOBHBIE MMOHATHUS U MPUHIMIIBI KOHIIETIIINN YCTOMYHUBOTO Pa3BUTHS;

— OCHOBHBIE CBEJIEHUS O TJI0OaNbHOM MpoOieMaTuke, MPUPOIHBIX pecypcax, MIaHeTapHbIX
IpaHULIaX, aHTPOIIOT€HHOM BO3JICHCTBUU Ha OKPYXKAIOUIYIO CPEIy, YIPAaBJIECHUU KaueCTBOM
OKpY’Kalollen Cpeibl;

NPUHIUNBI 3eJIeH0i XMMMHU.

Ymemy:

— paccMaTpuBaTh KOHKPETHBIE ITyTH PELIeHUs: MPOoOJieM OXpaHbl MPUPOIbI B PA3ITUYHBIX
reorpauuecKux U SKOHOMHUECKUX YCIIOBHUSX;

— DpPUMEHSTHh TIOJYYCHHbIE 3HAHMS M OLEHKM COCTOSHUSA OKpYXalolel cpeasl u
PaIMOHAIBLHOTO UCIIOJIB30BAHUS TPUPOIHBIX PECYPCOB;

— HCIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJIOTUHU U 0a3bl JaHHBIX JJIS peLICHUS
KOHKPETHBIX 9KOJIOTHYECKHX TpoOIieM;

— TpPUMEHSTHh TIOJIyueHHBIE 3HAHHS B TMIpollecce JAajbHeilield y4yeObl, NpU U3Y4YECHUU
npoecCHOHANBHBIX ¥ NPO(QUIBHBIX JTUCIHUIUIMH, W B OyIylmledl MpakTUYecKou
NeSITeNIbHOCTH;

Braoemo:

— 0a30BBIMU TEOPETHUECKUMHU 3HAHUSIMU B 0OJIACTH SKOJIOTHHU.

— 0a30BBIMHU 3HAHUSIMU B 00JIACTH SKOHOPMUPOBAHMUS;

— TMOHATHHMHBIM amnmapaToM B 00JacTH oOLIeH HSKOJIOTHUH, PALMOHAIBHOTO MCIOJIb30BAHUS
IIPUPOJHBIX PECYPCOB U 3aLIUTHI OKPYKAIOLIEN CPEebl;

— METO/IaMU MJICHTU(UKALIMHU JIOKAJIbHBIX SKOJIOTHYECKUX MPOOIeM, OLIEHKH UX 3HAUUMOCTH.

.3. Kpatkoe conep:xanue JHCHUILIHHBI

BBenenne, 0CHOBHBIC TOHATHS
Henu, 3amaud AMCHUIUIMHBL. MeCTO IUCHMIUIMHBI B CHCTEME OOIIero M XHUMHYECKOTrOo
oOpa3zoBaHus. JKoJoruueckoe oOpa3oBaHue M 00pa3oBaHUE IS YCTOWYMBOTO DPAa3BHUTHS.
OO11ecTBO M OKpY’KaroIias cpea.

Pazgen 1. O0mme Bompocsl 3koJoruu. buocdepa. buodkonorus. buochepa n
YCTONYNBOCTH
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1.1 OcHoBHbIe 3aKOHBI 3Ko0JIOTUU. buoskonorus. [loHsTHe 00 3KocHcTeMax. YCTONYHUBOCTH
sKocucteM buocdepa, ee BONIONUS U YCTOWYMBOCTh. DKOCHCTEMBI 3€MJIHM U YCTOWYHBOCTS.
OcHoBHBIE cBesieHHs 0 TaHeTe 3emrst. LInkngHoCTh mporeccoB B Onocdepe u yCToHInBOCTb.
1.2 Hapononacenenue. YenoBeuecTBo kKak 4acTh Ouochepsl. Jlemorpaduueckue npooieMsl
JluHaMKKa 4eI0BEUECKOM MOMYISIUH, POKIAEMOCTh, CMEPTHOCTb, BO3pPACTHAs CTPYKTYpa.
Paznen 2. Ctpoenue u coctaB reocep 3emumi. OcHoBHbIe (U3MKO-XMMHUYECKHE
npouecchl, Nporekawuye B reocgepax
2.1 Armocdepa 3emumn. Crpoenue armocdepsl, posib (HOTOXUMHUECKUX pPEaKUuid B
(dopmupoBarnu coctaBa atMocdepsbl. [lapaukoBerii 3ddexr. O30H0BEIN cnoit. CtpaTochepHbIi
030H U Tponoc(epHbI 030H: CXOJACTBO M pa3nuuusi. MexayHapoAHOE COTPYAHUYECTBO B
o0acTH OrpaHMYCHHE NPOM3BOJCTBA M HCIOJIB30BaHUS O030HOPA3PYIIAIONIUX BEIIECTB.
KucnortHeie m1oxau u mpo1ieccyl OKUCIeHus nmpuMecei B Tpornochepe. POTOXUMHUUECKHI CMOT.
2.2. Tmapochepa 3emmu. Bunel Boxg Ha 3emine. IlpecHbie Boabl. ['maposiornyeckuil LHKIL
I'moGanpHBIe SKONOrMUeckue MpodneMbl rugpochepsl. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
IpoLeccel B NPUPOJHBIX BojgoeMmax. CrpaTudukanus HpUPOIHBIX BojgoeMmoB. IIponeccs
s Tpodukanyu BogoeMoB. [IpHanHbI U TOCIEACTBUS.
2.3. Jlutochepa 3emmn. 3emnHas kopa. [louBa. Crpoenue mouBeHHOro ciosi. CocTaB MOuYB.
Opranuyeckue BemiecTBa B MoyBe. Posib JKMBBIX OpPraHU3MOB B (POPMHUPOBAHUHU MOUYBEHHOTO
CIIOSI.
Pa3nes 3. AHTpOnoOreHHoe BO3/1eiicTBHE HA OKPY:KAIOULYIO CPeAy U PallMOHAJIbLHOE
NPHPOI0NO0JIb30BaHNE
3.1. [Ipupoausie pecypeol. [lonarre 06 oTXoMax MPOU3BOACTBA U MOTPeOIeHUA. MaIo0TX0IHbIE
1 0€30TXO/IHBIE TIPOU3BOICTBA.
3.2 TloHatue o TmJaHETApHBIX TpPaHMIAX. AHTPONOTCHHBIC HAPYIICHUS OWOTCOXMMHUYECKUX
IUKIIOB a30Ta u ¢pocdopa. OCHOBBI SKOHOPMHUPOBAHUSA. OCHOBHBIE TIPUHIIUIIBI 3€JIEHOM XUMUH.
Pa3zoen 4. Yemotiuusoe pazsumue
VYcroitunBoe pazsutue. Mcropus craHoBieHUs MOHATHA. Bkiiag oTeyecTBEHHBIX y4yeHbIX. Llenn
ycrotunBoro paszputuss OOH. MexayHaponHoe COTPYIHHUYECTBO B OO0JacCTH YCTOWYHMBOTO
pazButus. I[IpomblllsIeHHAss HKOJOTHUS W 3€leHas XUMHUS KaK HHCTPYMEHT oOecreyeHus
YCTOMYHMBOTO Pa3BUTHSL.

4. O6beM yueOHOH THCHUTLIAHBI

Beero Cemectp 3
Bun yuebHoit paboThl - ARGL - AR - Actp,
q. q. q.

OO611ast TPYA0EMKOCTh IUCIUTIIHHBI 2 12 2 72 2 54
KonrakTHasi paboTa — ayIMTOpPHBIE 0.9 30 0.9 30 0.9 o4
3aHATHA:
Jlexiun 0,45 16 0,45 16 0,45 12
[Tpaktueckue 3anstus (113) 0,45 16 0,45 16 0,45 12
JIaGopatopusie padotsl (JIP) - - - - - -
CamocrosiTeJibHas padoTa 1,1 40 11 40 1,1 30
KoHnTakTHas camocrositenbHas paboTa 0,2 0,2 0,15
CamocrosTenbHOE U3yueHHE pa3/ieioB 1,1 398 1,1 398 1,1 29 85
JIACIIMTUTHHBI
Buabl KOHTpOJIA: 3auem
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AHHOTaIUA padoyeil MPoOrpaMMbl AU CHHUILINHBI
«IIpaBoBeeHNE B TEXHOJIOTUM MATEPUAJIOB COBPEMEHHOI JHEPreTHKHN»

1. Hesn AMCUMIVIMHBI — OBJIAJICHHE OCHOBAMM INPABOBBIX 3HAHWN, (OPMHUPOBAHUE
IIPaBOBOM KYJIbTYpPbl aKTUBHOTO, 3aKOHOIIOCIYIIHOI'O IPa)K1aHHUHA.

2. B pe3yabTrare uU3yYyeHHMs JAUCUUILVIMHBI oOydawummiica mo mnporpamme
CIEeNMAJINTETA JOJIKEeH:

obnadams CIEAYIOIUMU KOMITETCHIIUSMU:

CNOCOOHOCTHIO K OpraHu3anuu padorsl noqruunHeHHbIX (ITK-13);

CIIOCOOHOCTHI0 K  OlleHKe TOC/JeJACTBHII INPHMHUMAEMbIX OPraHU3allMOHHO-
ynpaBjeH4YecKHX pemeHuii u ux ontumuzamun (IMK-14)

3uams:

— OCHOBBI POCCHMCKOM TIPAaBOBOM CHCTEMBI M POCCHICKOrO 3aKOHOJATEIbCTBA, OCHOBBI
opraHu3anu ¥ (PyHKIUOHUPOBAHUSA CYIACOHBIX W HWHBIX TPABONPUMEHUTEIBHBIX |
MIPaBOOXPAHUTENBHBIX OPraHoOB;

— TIPaBOBbIE U HPABCTBEHHO-3TUUECKHE HOPMBI B cpepe podhecCuoHaTBbHOM NesTeNbHOCTH;

— TIPaBOBbIE HOPMBI, PETYIUPYIOLIME OTHOLIEHHWE UYEelIOBEKa K 4YeJOBEKy, OOLIECTBY,
OKpY»Karollen cpene;

— TpaBa 1 00sI3aHHOCTHU TPAKIAHUHA;

— OCHOBBI TPYJIOBOTO 3aKOHOJATEIHCTBA.

Ymemo:

— HCHOJIb30BaTh 3TUYECKHE U TPABOBbIE HOPMBI, PETYIUPYIOIIME OTHOIIEHUE 4YeJOBEKa K
YelloBeKy, OOILIECTBY, OKpYXKaloUleil cpene, MCIOIb30BaTh MpaBa U CBOOOJBI YEJIOBEKa U
rpaKJaHUHA MpU pa3paboTKe COLUATbHBIX TPOEKTOB;

— HCIOJb30BaTh M COCTABJATh HOPMATHBHBIE W IIPABOBBIE JTOKYMEHTBI, OTHOCSIIHECS K
npodeccHoOHAIbHOM ~ NIeATENbHOCTH,  MPEANPUHUMATh  HEOOXOOUMBIE  MEpbl K
BOCCTAHOBJICHUIO HAPYIICHHBIX MPAB;

— peanu3oBbIBaTh NpaBa M CBOOOJBI YENOBEKa M TpakJaHWHA B pa3IHYHBIX cdepax
KU3HEACSITEIbHOCTH.

Braoemy:

— OCHOBaMH XO35IiCTBEHHOI'O IIPaBa;

— TIPaBOBBIMU HOPMaMH B MPO(PEeCCUOHANBHOMN 1eATEIbHOCTH.

3. KpaTkoe coaep:kaHue T CHUILINHBI

BBenenue. /lucuumnuna «lIpaBoBeaeHne» OTHOCHUTCS K BapUaTUBHBIM JUCLUILIMHAM
npoduis. bazupyercs Ha U3ydeHHH MIKOJIBHOTO Kypca «OO0IecTBO3HAHNE» U MPE/IIEeCTBYIOMICH
T'YMaHUTApPHOU JUCHUILINHBI «cTOpHSI».

JucuunnuHa paccMaTpUBaeT OCHOBHBIE HOPUIMYECKHE TEPMUHBI W [PUHLUIIBI,
pacKpbIBa€T OCHOBHBIE TEOPETUUYECKUE IMPEACTABICHUS O TAKUX SIBJICHMSIX KAaK FOCYIapCTBO U
npaBo. B nmpouecce n3ydeHust JUCHUIUIMHBL CTYAEHThI 3HAKOMSTCS C OCHOBHBIMHU MOJIOKEHHUSIMU
BEIYIIMX OTpaciell POCCHIICKOTO IpaBa, a TAaKKE€ OCHOBHBIMH IOJIOKEHUSIMH TE€X OTpaciei
POCCHIICKOTO TMpaBa, KOTOPhIE MOTYT OBITH BOCTPEOOBAaHBI UMHU MO MPOGUII0 MOATOTOBKH, a
TaKXe B pEIICHUH CEMEWHBIX 1 OBITOBBIX BOIIPOCOB.

[IpeameToM wu3ydeHHs] AUCUMIUIMHBI SIBJISIIOTCS 3HAHUS O TOCYAApCTBE M TIPABE,
3aKOHO/IATENbCTBE, C KOTOPBIM KaXKAbI TPaXJaHWH CTaJKUBAeTCs B KU3HU. [Ipu u3ydeHun
JUCUUIUIMHBI HUCMOJB3YIOTCA HOPMATUMBHBIE aKThl TOCYAApCTBAa M TMOJ3aKOHHBIE AaKThI
rOCYJapCTBEHHBIX OPraHOB, PETYIHUPYIOUINX SKOHOMHUYECKYIO0, (PMHAHCOBYIO, YIIPABIEHUYECKYIO
JeATeIbHOCTb FOCYJapCTBa U XO3SIHCTBYIOUINX CYObEKTOB.

Pa3nes 1. OcHOBBI TEOPHH IOCYAAPCTBA U NIPaBa.

1.1. OcHoBbl Teopun rocynapctBa. [lonstne u mnpusHaku rocynapctBa. Dopmel
rocynapcrsa. @yHKIMM rocyaapcTsa. B3auMocssa3b rocyaapcTsa 1 npasa.

1.2. OcHoBbl Teopuu npasa. [londarue u npusHaku npasa. [IpaBo u mopans. [IpaBoBas
KylnbTypa. OCHOBHBIE ITPAaBOBBIE CUCTEMBI COBpEMEHHOCTH. [IoHATHE M BUIBI HICTOYHUKOB IIpaBa.
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HopmatuBHbII npaBOBOM aKT Kak MCTOYHMK IpaBa. OmnpeneneHue 3aKOHAa M MOJ3aKOHHBIX
akToB. [lelicTBME HOPMATUBHBIX MPABOBBIX aKTOB BO BpeMeHu. OOpartHas cuia 3akoHa. [lonarue
MIPaBOBBIX HOPM, UX CTpyKTypa. Cucrema npasa. YacTHOE U IMyOIUYHOE MpaBo. MaTepuanbHoe U
nporeccyaiabHoe mpaBo. [IpaBooTHOIIEHNE: 00BEKT, CYOBEKT U COJEepKaHNE MPABOOTHOIICHHIH.
HOpunuueckue daxtol. [Ipobebl 3aKOHOIATENBCTBA.

Pazpnen 2. Orpaciau ny0Jqu4HOro npasa.

2.1. OCHOBBI KOHCTUTYIIMOHHOTO mpaBa. KoHcTuTyins — ocHOoBHOM 3akoH Poccuiickoii
®enepaunn. OCHOBBI IPABOBOIO CTaTyca 4YejIOBeKa U rpaxkaaHuHa. depepaTuBHOE yCTPOUCTBO
Poccuiickoit ®enepannn. Cucrema rocyJapCTBEHHbIX OPIaHOB U MPUHIUI pa3/iesieHus BiacTeil
B Poccuiickoii ®denepanuu. Ilpesunent Poccuiickoii ®denepanuu. denepanbHoe cobOpanue
Poccuiickoit ®enepanuun. Opranbl HUCIOJHUTENIBbHON BiacTu Poccuiickolt  ®Denepauui.
KoHcTuTynimonnsle ocHOBBI cyneOHOM cucrteMbl. [IpaBooxpaHutenbHble opraHbl. lloHsTHE
rpaXKJaHCTBA.

2.2. OcHOBBI aJIMMHHMCTpPAaTUBHOrO mpaBa. lloHATHe W mpeamer agMHHHCTPATUBHOIO
npaBa. OOmast xapakrepuctuka Konekca P® 00 aaMHUHUCTPAaTUBHBIX IPAaBOHAPYIICHUSX.
AJMUHUCTpAaTUBHBIE  MPABOHAPYUICHUS: MOHATHE M  TNPU3HAKK. AJMUHUCTpAaTUBHas
OTBETCTBEHHOCTh: MOHATHE W NpUHUUIBI. [loHATHE, MpU3HAKKM M BUABI AAMHHHCTPATHUBHBIX
HaKa3aHWM.

2.3. OcHOBBI yroJioBHOro mnpasa. [IoHSTHE W mpeaMeT yroJOoBHOIO MpaBa. YTOJOBHas
OTBETCTBEHHOCTh: TOHSATHE, OCHOBAaHUWE BO3HUKHOBEHHUA. [loHSATHE MpecTyIuleHUs: NpHU3HAKH,
ctpyktypa. CocraB mnpecrymieHus. Coyuactue B mnpectymiieHud.  OOCTOSITENbCTBa,
HCKJIIOYAOIINE TPECTYNHOCTh JedHus. [loHdTHe, 1enu W BUIbI HaKa3aHWl. YTOJOBHas
OTBETCTBEHHOCTh 3a COBEpILEHUE NPECTYIJIEHUN. YCIOBHOE OCYXJEHHE, OCBOOOXKIECHHE OT
YTOJIOBHOM OTBETCTBEHHOCTH.

2.4. Koppynius Kak colMaldbHOE sIBJICHHE. TepMHH M MOHATHE «KOPpyHuus». Bumisl
koppynuund. @Popmbl mposiBieHUs Koppynuuu. HopmartuBHOe omnpeneneHue KOppyHLUU.
[Ipuuune! pacripocTpanenust koppynuuu. @opmMsl IposBiaeHUS Koppynuuu. Popmsl KOppYyNLIUN-
npectymieHus.  Dopmbel  Koppynuuu-npoctynka. DopMbl  MOJUTHYECKOW  KOPPYILIUH.
HopmaTtuBHbIE mpaBoOBBIE akThI B cepe MPOTHBOACHCTBHS Koppynuuu. DeaepaabHblil 3aKOH OT
25.12.2008 Ne 273-®3 «O npoTUBOJAEHCTBUU KOPPYIILII.

2.5. OCHOBBI 3KOJIOTHYECKOIr0 IPaBa. JKOJOTHUECKOE MPABO: MOHATHE, IPEAMET METO U
HWCTOYHUKU  3Kojiorndyeckoro mpasa P®. IIpaBoBoe perynupoBaHHe 3SKOJOTHYECKUX
npaBoOTHOWIEHUU. [loHsATHME, BUABI M CTPYKTypa SKOJOTUYECKHX IIPaBOHAPYLICHUH,
OTBETCTBEHHOCTH 33 UX COBEPILIECHUE.

2.6. HopMatuBHOE IpaBOBOE PEryaMpOBaHKE 3alIUThl MHGOPMAIMKU [paBa TpakjiaH Ha
3alUTY NEPCOHAIBHBIX JIAaHHBIX. [IpaBOBbIE OCHOBBI 3aIIMTHI FOCYAAPCTBEHHOM TailHbl. [loHsATHE
unpopmanuu. OOI1Ias XapaKTEepUCTUKA 3aKOHOJATeNbCTBA 0 3amuTe nHpopmanuu (Ne149-03 ot
27.07.2006 r. «O6 unbopmanyu, NHGOPMAITMOHHBIX TEXHOJIOTHSIX U 3alIUTe WHGOPMAIIUN).
OTBeTCTBEHHOCTh  3a  HapylleHHWE  3aKOHOJATeNbCTBA O  3ammTe  UHMOpMaluu.
Kondunennuansnas naopmanus: moHATHE, BUIBI U 3aIIUTA. 3al[UTa NEPCOHAIBHBIX JaHHBIX
rpaxkJaHuHa. locynapcTBeHHas TallHa: TOHATHE, 3alllMTa, IPaBOBOE PETYIUPOBAHUE
rOCyJapCTBEHHOHM, ciykeOHoil u wuHOW wuHpopmanuu. IIpaBoBble OCHOBBI — 3aIUTHI
rOCyAapCTBEHHOM TaiHbI.

Pazgen 3. OTpaciim 4acTHOro npasa.

3.1. T'paxaHcKoe MpaBO: OCHOBHBIC MOJOXKeHUs oOmel yactu. IlonsTue, mpeamer u
METOJI TpaxJaHCKoro mpaBa. [loHATHME TIpakIaHCKOTO MPAaBOOTHOIICHHUS, €ro CHeruduka.
CrtpykTypa TpakJaHCcKoro mpaBooTHouleHus. [IpaBo-, jmeecmocoOHOCTh  CyOBEKTOB
IPaXXJIaHCKOTO MPaBOOTHOIIEHU. ['pakaHe Kak CyObeKThl Ipa’kAaHCKOTO npaBa. Pusnyeckue
U IOpUAMYECKHE JIMLA: TOHATHE, MpU3HAaKH, Kiaccudukauus. IOpumudeckue QakTel, Kak
OCHOBaHME BO3HUKHOBEHUS I'Pa)JTaHCKUX IMpaBooTHOLIEHHH. [IpaBo coOOCTBEHHOCTHU: MOHSTHE,
crpykrypa. IIpaBomouust co6ctBenHuka. ®opmel cobcTBeHHOCTH. OO0S3aTENBCTBO: IMOHSTHE,
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ucrnoJyiHeHue u odecneyeHue. O0A3aTeNbCTBA B IPAKJAHCKOM IIPABE U OTBETCTBEHHOCTH 3a MX
HapyIIEeHUE.

3.2. ABTOPCKOE U NMATEHTHOE MPaBO U MPaBOBas 3alIUTa PE3yJIbTaTOB MHTEJICKTYAIbHOU
neareapHocTu. 1IoHsTHE aBTOPCKOTO IpaBa U CMEXHBIX MpaB. VICTOUHHMKY U CHCTEMa IIPABOBOU
OXpaHbl Pe3yJIbTaTOB MHTEIUIEKTYaIIbHOU JiesTenbHOCTU. MckintountenbHble npasa. [lareHTHbIE
IpaBa Ha U300peTeHMs, I[OJIE3HbIE MOJEINW M IpoMbIIUIeHHble o00pasusl. Hoy-xay u
KoMMepYeckrne cekpeTbl. OCOOEHHOCTH 3alllUThl aBTOPCKUX MPaB U OOBEKTOB MPOMBIIUICHHON
coOcTBeHHOCTH. [IpaBOBBIE AacleKThl MEpeJadd TEXHOJOTHH C IEJbI0 HMX BOBJCYCHUS B
IpaXXIaHCKHUM (X0351IICTBEHHBIN) 000POT.

3.3.  OcCHOBBI __ XO3SIMICTBEHHOTO  (IPEANPUHUMATENILCKOT0)  mipaBa.  [loHsiTHE
X035UCTBEHHOTO (MIPEANPUHUMATENILCKOTO) TpaBa KaK OTpaciad IpaBa, HAyKH U ydeOHOU
TUCIUIITUHEL [IpeameT xo3siicTBeHHOTO (MIPeANPUHUMATENIBCKOTO) MpaBa, MPU3HAKU, METOIbI
MIPaBOBOTO perynupoBaHus. [IoHsATHE XO3AUCTBEHHON U NPEAIPUHUMATEIBCKON AESITEIBHOCTH.
OTrpanndeHne Xo3s1UCTBEHHOTO (MPEANPUHIMATENIBCKOTO) MpaBa OT APYTUX OTpaciel mpasa.

Cucrema XO03S5IIICTBEHHOTO (MpeAnpUHUMATETBCKOTO) npasa. Ucrounuku
XO35CTBEHHOTO (mpeAnpUHUMATENILCKOTO) Ipasa. CrpykTypa X035MCTBEHHOTO
(IpeanpruHUMATENbCKOTO) 3aKOHO/IATENbCTBA. 3aKOHBI U IOJI3aKOHHBIE aKThl KaK HCTOYHHMKHU
XO035IIICTBEHHOTO (TPeaIpUHUMATENBCKOTO) IIPaBa.

3.4. OcHoOBBI ceMelHOro mpasa. [IpaBoBoe perynupoBaHHe CEMEHHBIX OTHOIIEHHI.
Hcropust cemeitHoro mpaBa. 3akioueHWe W TpekpamieHue Opaka. [lpaBa um o00si3aHHOCTH
pomutened u aetell. OCYIIECTBICHHE POAUTENbCKUX IMpaB. OTBETCTBEHHOCTh POAMUTENEH 3a
HEHaJIe)KaIllee BOCIHUTAHUE JIeTel. ANMMEHTHBIE 00s3arenbcTBa. DOPMBI BOCIIUTAHUS JIETEH,
OCTaBIIUXCS 0€3 MOTMeUeHUs POJIUTEIEH.

3.5. OcHOBBI TpynI0BOTO Mpasa. [IpeaMer u meToa TpyaoBoro mpasa. TpynoBoi JOTOBOp:
MOHSATHE, CTOPOHBI, COJEp’KaHHE. 3aAKIIOYEHHE TPYyIOBOro jaoroBopa. OcHoOBaHUS [ys
MpeKpamieHus: TPyaoBoro jgoroBopa. PabGodee Bpems. Bpems otTasixa. TpymoBwie CHOpHI.
JucuuniuHa Tpyaa.

Paznen 4. QOco0eHHOCTM NPaBOBOr0 peryJupoOBaHus MNPO(ecCHOHATIBLHOM
AeAITeIbHOCTH B OTAEJbHBIX OTPACIAAX XUMHYECKOH NMPOMBIIICHHOCTH

4.1. OcCHOBBI _HallMOHAJIBHOW  0E30MACHOCTH, TOCYIAPCTBEHHON MOJHUTUKH U
3aKOHOJATEIbCTBO B 00OjacTu oOecreueHus s/IepHON M paauanvoHHOW OezomacHoctu. Llenw,
3a/1a4yd, OCHOBHBIE HANPABJICHHUS U MHCTPYMEHTBHI pEaM3aluy I'OCYAAPCTBEHHOM MOJUTUKH B
obnactu obecriedeHusl sAEPHON U paanaloHHON O6e3omacHocTH Hopmbl 1 mpaBuiia B 00JacTu
obOecrieueHus sJIEpHOM W pamuanuoHHON Oe3zomacHocth B P®. CranmapThl 0€30MacHOCTH
MAI'ATD. HopmarupHo-mipaBoBasi 6a3za OCHOB HaIlMOHAJIbHOW OE€30I1aCHOCTH C OIOPOW Ha
nonoxkenust Koncrutyiuu PO, MexxyHapoJHbIX 10roBOpoB PO, enepanbHbIX 3aKOHOB U UHBIX
HOpMaTUBHBIE MPaBOBBIX akTOB Poccuiickoit denepanuu B obOnactu obecriedeHUs SIEpPHON U
paauanuoHHoi Oe3zomacHocTu. Cranmaptel 6e3omacHoctd MAI'ATD u MX HUMILIEMEHTALIUS.
[IpaBoBasi OTBETCTBEHHOCTh 3a HapyllleHUs B oOnmacTu oOecredyeHus O€30MacCHOCTH SACPHBIX
00BEKTOB.

4.2.0co0EHHOCTH  MPAaBOBOTO  PEryAUPOBAaHUS  TpyJda pPaOOTHUKOB XUMHYECKOU
IPOMBIIIIEHHOCTH. (OCOOEHHOCTH 3aKIIOYEHUsT MU COJAEp)KaHUs TPYJOBOTO JOToBopa C
paboTHUKAMU XUMUYECKOW MPOMBINIIEHHOCTH. [IpaBoBoe perynupoBaHue pabodyero BpeMeHH U
BpEMEHHU OT/AbIXa Pa0OTHUKOB XHMHUYECKOW MPOMBINIICHHOCTH. (OCOOEHHOCTH TMPaBOBOTO
PEryIUpOBaHUS OXpaHbl TPyJa PAOOTHUKOB XUMUYECKON MPOMBIIIIEHHOCTH. CHucTeMa rapaHTHid
Y KOMIIEHCAIi paboTHIKAM XUMUYECKOU MPOMBIIIITIEHHOCTH.

4.3. HopmaTuBHO-TIpaBoBasi 0a3za peryaupoBaHHs XHMHUYECKOW U HepTeXxuMHuecKon
orpaciu_ B Poccun. ®enepanpupiii 3akoH ot 21.07.1997 N 116-®3 «O npoMbllIeHHON
0€30I1aCHOCTH OMACHBIX MPOU3BOJCTBEHHBIX 00BEKTOBY. denepanbhslii 3akoH oT 10.01.2002 Ne
7-03 «O06 oxpaHe OKpykarouiei cpeasl». TpynoBoil koaekc Poccuiickoit ®Peneparun oT
30.12.2001 Ne197-®3. I'nmaBa 21. Crates 147. Hanorossiii koaekc Poccuiickoit denepanuu oT
31.07.1998 Ne 146-®3. I'maBa 26. Hanor Ha n00bI4y mojie3HbIX Mckonaembix. Ctatbu Ne 334-
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345, comeprkamiue CpoKd yIjiaTbl, 0OBEKT Hajlora, IMpaBuiia HAYUCICHHUS Hajora Ha TOJe3HbIe
uckonaemele. [loctanosnenue IlpaButensctBa Poccuiickoit @enepauuu ot 16.05.2006 Ne 303
«O pasrpaHU4YeHUH TOJHOMOYMU (eepaabHBIX OPraHOB HCIOMHUTEIHHON BJIACTH B 00JacTd
oOecrieyeHnss OHMOJOTMYECKOH M XUMHYeckoi OezomacHoctn Poccuiickoit ®Denepanum».
[TocranoBnenne ['ocroprexnamsopa Poccum ot 05.05.2003 Ne 29 «OO6mue mnpaBuia
B3pPBIBOOE30MIACHOCTH  JUI  B3PBIBOIOXKAPOOMACHBIX XHMHYECKUX, HEPTEXUMHUYECKHX U
HedTenepepabaTpiBaloNMX Mpou3BoJACTBY DenepanbHbiii 3ak0H 0T 04.05.1999 Ne 96-03 «O06
oxpane armocdepHoro Bo3ayxa». [locranoBnenue [IpaBurennscrBa Poccuiickoit denepanuu oT
14.07.06 2006 Ne 429 «O JUMUEH3UPOBAHMWU OKCIUTyaTallud XWMHYECKH OIACHBIX
MIPOU3BOICTBEHHBIX OOBEKTOBY.

4. O0beM yueOHOM THCUMILTHHBI

Cemectp 3
Bun yue6Hoit paboThl Bcero
3E Axkan. 4. | Actp. u.

OO611ast TpPyA0€MKOCTh JUCITUTUTHHBI 2 12 54
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSATHS: 0,9 32 24
Jleximn 0,45 16 12
[IpaxTnueckue 3anstus (113) 0,45 16 12
Jlaboparopusie pabotsl (JIP) - - -
CamocrosiTejibHasi pa6oTa 1,1 40 30
KoHTakTHas camocTosiTeNbHas paboTa 0,2 0,15
CaMOCTOSATETFHOE N3YUEHUE PA3ICIOB AUCITUTUTMHBI 1,1 19,8 14,85
Pedepar/CamocTosiTenpHas mpakTHdeckas padbora 20 15
Buabl KoHTpOIS: 3auem

AHHOTANUA padoyeil MPOrpaMMbl TUCHUIIIMHBI
«OCHOBBI IKOHOMUKH U YIIPABJIEHUS] IPOU3BOICTBOM B T€XHOJIOTHH MATEPHAJIOB
COBpPEMEHHOM IHEePreTuKu»

1. Heap JAMCUMIUIMHBI - TIOJyY€HHE CHCTEMbl 3HAaHMK 00 HSKOHOMHUYECKUX
3aKOHOMEPHOCTAX  (PYHKIIMOHUPOBAHMS  IMPOMBIIUICHHOTO  IMPOU3BOACTBA B  CHUCTEME
HaIlMOHAJILHON SKOHOMHKH, (POPMUPOBAHHE SKOHOMHYECKOTO MBIIUICHUS M HCIIOJIb30BaHHE
MOJIyYE€HHBIX 3HAHUHN B PAKTUUYECKOH IeATEIbHOCTH.

2. B pe3yabrare wu3y4YeHMs JAUCHUILIMHBI O00y4YamIMiici 1O Mporpamme
CIIEIHATIUTETA I0JI/KEH

Obaadams CleqyOIUMA KOMIIETCHIIUSIMHU:
CIOCOOHOCTBIO K COCTABIICHUIO U aHANM3y OM3HEC-IJIaHOB pa3paboTKU M BHEAPEHUS HOBBIX
TEXHOJIOTHYECKUX MPOIIECCOB, 0OpaIIeHHusI ¢ 00beKTaMu TPO(PECCHOHAIEHON ACSITEIBHOCTH,
BBIITCKA U pean3alii KOHKYPEHTHO crocoOHo# mpoaykimu (ITK-17).

3name:
—  OCHOBBI SKOHOMHKH B Pa3NUYHBIX cepax KU3HEACITeTbHOCTH;
— HOpPMAaTHBHBIE IPABOBHIE AKTHI, PETJIAMEHTUPYIOIIHNE JIEATEINbHOCTh MPEIIPUITHUS;
—  MeTOJbI pa3pabOTKHU OMEPATUBHBIX U IPOU3BOJCTBEHHBIX IIJIAHOB;
—  METOJbI U CIIOCOOBI OTJIAThI TPY/a;

Ymems:

—  COCTaBIATH 3asBKH Ha 000py/IOBaHUE;
—  COCTaBJIATH OTYETHI IO BBHINOJIHEHUIO TEXHUUYECKUX 3aJaHul;
—  COCTaBJSTh TEXHHUYECKYIO JOKYMEHTAIIHIO;
—  OpraHM30BBIBaThH pabOTY KOJUIEKTHBA B YCIIOBUSX JICHCTBYIOIIETO MPOU3BO/ICTBA;
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— TOTOBHTBH UCXOJHBIC JaHHBIC JIJIsl BBIOOpA M 000CHOBAHMS HAYYHO -TEXHUYCCKUX U
OpraHU3aIlMOHHBIX PEIICHNH Ha OCHOBE SKOHOMUYECKOTO aHAJIN3a;

— paspabarhIBaTh ONEpaTHBHBIC TUIAHBI PA0OT MEPBUYHBIX MPOU3BOICTBCHHBIX
MOJIpa3ICIICHUI;

Braoemy:

— METOJaMu M HHCTPYMEHTaMU MPOBEACHUS SJKOHOMHYECKOTO aHaJIM3a 3aTpaT U pe3ybTaToB
JESITETLHOCTH MPOU3BOJICTBEHHBIX MOIPa3/ICICHHII;

— HWHCTPYMEHTAMH IUTAHUPOBAHUS U BBITOJHEHUSI MEPOTIPUSATUI IO MPOU3BOJICTBY
IPOJYKLIH;

—  OCHOBaMH 3KOHOMHYECKHX 3HAHUH B Pa3IMIHBIX chepax KU3HEACITCILHOCTH.

3. KpaTkoe copepxaHue JMCUMILIHHBI

Paspnen 1. Beenenne. OCHOBBI PHIHOYHOM YJKOHOMHKH

1.1 DxoHOMHUYECKHE MOTPEOHOCTH, OJlara M pecypchbl. DKOHOMHYECKHUE CUCTEMBI U HMX
CyImHOCTb. OOIIECTBEHHOE MPOU3BOJICTBO M IKOHOMHUYECKHE OTHOIIEHHS. [Ipon3BoacTBEeHHBIE
BO3MO>KHOCTH 00III€CTBa M SKOHOMUYECKUH BhIOOp. KprBasi mpou3BOACTBEHHBIX BO3MOKHOCTEH.
3akoH YyOBIBAMOIIEH TpPENeTbHON TMOJIE3HOCTH. THUIMBI W MOJEIA SKOHOMHUYECKHUX CHCTEM.
DneMeHT KOHOMUYECKOUW CUCTEeMBI. TpamunuoHHas sKoHoOMuYecKas cuctema. CoOCTBEHHOCTH:
(hopMBI U TyTH UX TTPe0oOpa3OBaHUSI.

1.2 PHIHOYHBIM MEXaHM3M CIpoca W mpeoxkeHus. CoBepllieHHas W HECOBEpIIeHHas
KOHKYpEHIHU. ToBapHBIA (PBIHOYHBIN) THUI OOLIECTBEHHOrO IMpou3BoJcTBA. CyIIHOCTh U
YCJIOBUSI BOSHUKHOBEHHS PHIHKA. BHUIBI PBIHKOB U BX CTpyKTypa. OYHKIINU peIHKA. TOBap U €ro
cBorictBa. Cripoc M mpensokeHue Ha peiHKe. [IoHATHE «3MaCTUHYHOCTBY. DNACTUYHOCTD CIPOca
U TpemoKeHHs, TodeuHas W nyroBas. CoBeplieHHass W HECOBEPIICHHAs KOHKYPEHIIWU.
Momnomnonus. Makcumuzanusi IpuObLUTA MOHOTIONUCTOM. OJUTOTIONHS.

1.3 TloHsATHE HAIMOHAIBHOW YKOHOMHUKH, OCHOBHBIE MAaKPOIKOHOMHYECKHE MOKA3ATEIH .
[ToHSATHS COBOKYIHOIO CIpOCa W COBOKYIHOTO MPEUIOKEHUS, (PAKTOpHI, BIUSIONIME HAa UX
m3meHenus. IloTpebnenuss u cOepexeHus. DKOHOMUYECKHH Kpyroobopot. IIpousBoactso,
obmeH u pacripeaenenue. [lorpebnenue, coepexenre, MHBECTUIIMH TOBAPOB U YCIYT.

1.4 ®dunaHcoBas cucremMa ¥ ¢GUHAHCOBAs TMOJUTHKA oOmecTBa. [ocymapcTBEeHHBII
OIO/KET ¥ roCcyJapcTBEHHBIH noar. Hanoru u Hanorosas cucrema.

Pa3znesn 2. JkoHOMUYECKHE OCHOBBI YIIPABJIEHUS NPOU3BOJACTBOM

2.1. TlpennpusaTue Kak CyOBEKT PHIHOYHOIO XO3SMCTBA. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTH WX TMpPOSBIEHUS Ha mnpeAnpustuu. Poip crnenmanucra XUMHYECKOM
npoMelnieHHocTu. [lpennpustue B cucrteme pbIHOYHOW SKOHOMUKH. [Ipeampusitue — Kak
CyObeKT U  OOBEKT MpeANpPUHUMATEIbCKON  JesITeNbHOCTH. 3aKoHoAaTedbHas  0asza
MPEeANPUHUMATENIBCKON IeATeNbHOCTH. HOpMaTUBHO-NIPAaBOBBIE aKThI, PETJIaMEHTHUPYIOIINE
NesITeNbHOCTh npennpustus. OpraHu3alOHHO-TIPABOBbIE  (OPMBI  MPEANPUHUMATENBCKON
JESITeNbHOCTH U KpUTEPHH UX BbIOOpa. DopMbl cOOCTBEHHOCTH. BHEIIHsAsS 1 BHYTpEHHSS cpeaa
MIPEANPUSATHS.

2.2 MarepuanbHo-TexHHYeckas 06a3a mpousBojactBa. ChippeBags U TOIUIMBHO-
JHepreTHyeckas 0a3a XHUMHYECKUX NpPOU3BOACTB. [Ipow3BoAcCTBEHHas TmporpaMma U
MIPOM3BOJICTBEHHAS! MOIIIHOCTh MpeanpuaTus. KauecTBo 1 KOHKYPEHTOCTIOCOOHOCTD MPOTYKITHH.
DOKkoHOMHYECKOe OO0OCHOBaHWME BbIOOpa ChIpbs W ToIMBa. PecypcocOepeskeHue.
AJNbTEpHATUBHBIE UCTOYHHUK ChIPbA U 3HEpruu. Opranuszanus CKJIaJCKOro X0341iCTBa.

2.3 MarepuallbHO-TEXHUYECKUE pecypchl npeanpusatusd. OCHOBHbBIE MPOU3BOJICTBEHHbIE
(GOHABI XMMUYECKUX TMPEANPUATUN: TOHITHE, KiIacCHpUKanus U cTpykrypa. l[loHaTtue wu
CTPYKTypa OCHOBHBIX cpeactB. OIl€eHKa OCHOBHBIX CpeACTB. MeTOo/bl OLIEHKH OCHOBHBIX
¢donmoB. I[lokazaTenu WCMONB30BaHUS OCHOBHBIX IPOM3BOJACTBEHHBIX (HoHAOB. W3HOC U
amMopTu3anus OCHOBHBIX (oHI0B. OueHka dSh(GEKTUBHOCTH HCIOIH30BAHUS OCHOBHBIX
MIPOU3BOJICTBEHHBIX (POHIOB. BoCmpon3BOACTBO OCHOBHBIX CpeAcTB. OOOpPOTHBIE CpPENCTBa
MPEANPUATHS: TIOHATUE, COCTaB U CTPYKTypa. McTouHuku GpopMUpoBaHUs OOOPOTHBIX CPEICTB.
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ObopaunBaeMOCTh  OOOPOTHBIX CPEACTB. MaTepualbHble 3amackl Ha  MPEANPHITHU.
Omnpenenenre NOTPEOHOCTH B 0OOPOTHBIX CPEJICTBAX.

2.4 Tpynosele pecypchl npeanpustus. [lepcoHan mnpeanpusTuss U €ro CTpPyKTypa.
OCHOBBI OpraHuzaliy Tpyda Ha NpeanpusTHH. DPPEKTUBHOCTh MCIOIB30BAHUS MEPCOHATA U
pabGouero BpemeHu. lIpow3BOOUTENBHOCTh TpyAa M oruiata Tpyna. Opranuzanus 3apabOTHOU
miatbl Ha npeanpusTui. CoctaB M CTPYKTYpa MPOMBIIIIEHHO-TIPOU3BOACTBEHHOIO MEPCOHAIA.
[Ipou3BOAUTENBHOCTh TPy/la: MOHATHE, [TOKA3AaTEIN U METOAbl M3MepeHus. HIuBuayanbHas U
oOIIecCTBEHHAsT ~ TPOM3BOOUTEIBHOCTh  Tpyda. Pe3epBel W (aKTOpbl  MOBBIIICHUS
IIPOU3BOUTENBHOCTH TpyAa. POPMBI, CUCTEMBI U Pa3Mep OIUIAThl TPYAA HA MPEANPUSATHH.

Pa3nes 3. TexHnko-3KOHOMHMYECKHMI AHAJIN3 MHKEHEPHBIX PeLIeHU i

3.1 Jloxopl ¥ pacxo/bl Ha IPOU3BOACTBO, M PEAIM3ALINIO MPOIYKIIMY PEANPUATHUS.

W3nepxxku mpous3BoAcTBa NPOAYKUHHU (Ce0ECTOMMOCTH), MPHUObLIb, PEHTA0ENBHOCTh U
neHooOpasoBanue. IloHdaTHe 3arpaTbl Ha MPOU3BOJICTBO U pEAU3ALMI0  MPOTYKIUH
(cebectoumocTh). Buasl u 3HaueHwe kinaccudukanuu 3arpar. CTpykTypa 3aTpaT Ha
MIPOU3BOJICTBO M pean3aiuio npoaykiuu. OcoOeHHOCTH pacdera 3arpaT Ha MPOU3BOJCTBO U
pean3anuio TpoAyKLIHUN B KOMIUIEKCHBIX MPOU3BOACTBaX. OCHOBHBIE IyTH CHUYKEHUS 3aTpaT Ha
MIPOU3BOJICTBO Npoaykiuu. [loxonsl npeanpustus. [lonstrue npuObin ¥ J0X04a TPEIIPUSTHUS,
METO/Ibl UX pacyera. PeHTabenbHOCTh, €€ BUABI U MeToAbl pacueTa. [1yTu noBeieHuss mpuObLIU
U PEHTa0EIIbHOCTH Ha MPEANPUATHIX.

3.2 lleHooGpa3oBaHue M IIeHOBas MoJuTHKa. lleHa Ha OPOAYKIMIO U TPUHIIMIIBI
eHooOpazoBanud. Bunel nen. CTpykTypa IieHbl, ccTeMa LieH. B3auMocCBs3U 1IeH U U3AEpiKeK.
[lenoBas nonutuka. PazpaboTka 11eHOBOM cTpaTeruu.

3.3 ®OUHAHCOBO-KPEAWTHBIC OTHOIICHUS MPEANPHUATHNA W CHCTEMa HaJIO0TO0O0JIOKEHUSI.
[lonsTe, cocraB M cTpykTypa ¢(unHaHcoB npeanpuatusd. CymHOCTb, (YHKIUM U 3a7aud
¢unancos npeanpustus. CoOCTBEHHbIE U 3a€MHbIe (PMHAHCOBBIE pPecypchl. bamaHc 0X0I0B U
pacxonoB. HanoroBas monutuka. [TpuHIunsr Hamorooo6moxxenus. Hamoru u miatexwu.

4. O0beM yueOHOMH THCIHUTIINHBI

Bun yaeOHoM paboTh Cemectp 3
3E Akan. 4. | AcTp. 4.

OO61rast TpyA0€MKOCTh UCITUTLTHHBI 3 108 81
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSL: 0,9 32 24
Jlexkmn 0,45 16 12
[Tpaktnueckue 3anstus (113) 0,45 16 12
JlaGopaTtopHubie paboTs (JIP) - - -
CamocTosiTesibHasi padoTa 2,1 76 57
KoHTtakTHas caMocTosITeIbHAs paboTa 0,4 0,3
CaMocToATeNnbHOE U3YUEHUE Pa3/IeiOB IUCIUTUIUHBI 2,1 75.6 56,7
Buabl KoHTpOJIA: 3auer ¢ OLEHKOI

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«Teopusi BepoATHOCTEH U MaTeMaTHYeCKAsl CTATHCTHKA B TEXHOJIOTHM MaTEePHAJIOB
COBPEMEHHOM YHePreTHKN»

1. Heab JMCHUIUIMHBI — (OPMHUPOBAHUE Yy CTYAEHTOB CHUCTEMBI OCHOBHBIX MOHATHIH,
HCIOJIb3YEMBIX JJIsi MOCTPOEHHUS BaKHEHIIMX MATEMaTH4YECKMX MOJENEH M MaTeMaTU4eCKHX
METO/IOB AJIs1 ONIMCAHUS PA3IMUHBIX XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB.

2. B pesyabTare uU3yYeHHMs JAMCUUILUIMHBI oOydawoumiics 1m0 MnporpaMmme
CHEeNMAJINTETA JOJIKEeH:
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obnadams CIEAYIOIUMU KOMITETCHIIUSAMU:
CIOCOOHOCTBIO K pa3pabOTKe IUIAHOB M MPOrPaMM IPOBEACHUS HAyYHO-HCCIEI0BATEIbCKIX
pa3paboTOK, BEIOOPY METOIOB U CPEICTB perieHus HOBbIX 3a1au ([1K-9).
3uams:
— OCHOBBI TEOPHUHU BEPOSITHOCTEH M MAaTEMAaTUIECKON CTaTHCTUKH;
— MaTeMaTHYeCKWe TEOPUHM M METOJIbI, JIe)KAl[Ue B OCHOBE IOCTPOCHHUS MaTEMaTHYECKHX
MOJIeTICH;
— OCHOBBI IPUMEHEHHUSI MATEMAaTHUECKUX MOJIEJICH 1 METO/IOB.
Ymemo:
— BBIOMpPATh MATEMATHYECKUE METOIbI, IPUTOTHBIC IS PEIICHUs KOHKPETHOU 3a1a4u;
— WCTOJB30BAaTh MAaTEeMAaTUYECKUE TIOHSTHS, METOABl W MOJIETH IS OIHMCAaHUS Pa3INYHBIX
MIPOIIECCOB;
— BBISBJIATH MATEMaTHYECKHE 3aKOHOMEPHOCTH, JISKAIIHE B OCHOBE KOHKPETHBIX MTPOIECCOB;
— WCTOJB30BaTh OCHOBHBIE METOIBI CTATUCTUIECKON 00padOTKU JaHHBIX;
— MPUMEHATh MATEMATUYCCKUE 3HAHUS Ha MK IUCIUTUTHHAPHOM YPOBHE.
Braoemy:
— ocHOBaMH (YHJAMEHTAJIBHBIX MAaTEMaTHYCCKMX TEOPHA ¥ HaBBIKAMH HCIOJH30BaHUS
MaTeMaTHYECKOTO aIapara;
— METOJaMHM CTaTUCTUYECKO 00paboTKH HHpOPMALIUH.

3. Kpartkoe coagep:xaHue JUCUHMILIHHBI

Pasnen 1. Teopus BeposiTHOcTeil. CiyuyaiiHble BeJIMYHHbI H HMX 3aKOHBI
pacnpejaesieHHus.

1.1 Cnyuaiinble, TOCTOBEPHBIC M HEBO3MOJXKHBIE COOBITHs. BHabl ciydallHBIX COOBITHIA:
COBMECTHBIE WM HECOBMECTHBIC, IPOTUBOIIOJIOKHBIC COOBITHS. Anrebpa COOBITHIA: CyMMa,
MPOM3BEICHUE COOBITUN. DJIeMeHTapHble coObITHsS (Mcxonbl). Kimaccuueckoe ompeneneHue
BeposATHOCTH. CBOMCTBA BEPOSTHOCTH CIIy4allHOTO COOBITHS.

1.2 TeopeMbl BEpOATHOCTEH: CIOKEHHE BEPOSITHOCTEM COBMECTHBIX M HECOBMECTHBIX
COOBITHI; TPOU3BEICHUS BEPOSTHOCTEH 3aBUCHUMBIX M HE3aBUCHUMBIX COOBITUHA. Y CIIOBHAS
BEPOSTHOCTh. Teopema o nosiHoi BeposaTHOoCTH. Dopmyibl baiieca.

1.3. TloBropubie wucnsiTanus. ®opmyna  bepuymnu. JlokanpHas u HMHTErpajibHas
Teopembl MyaBpa-Jlamiaca. ®opmyna Ilyaccona.

1.4 CnydaiiHasi BeJIMYMHA: ONPEACIICHUE BHAbl CIIy4alWHbIX BeJIWYMH. JluckperHas
cilydaiiHasi BeNMYMHA: BEPOSTHOCTHBIM psn, (yHKUMsA pacnpeneneHus. MaTtemaruyeckoe
OKUJaHHe, AUCIIEPCHs] U CPEeIHEKBAIpaTUUeCKOe OTKIOHEHUE, U UX CBOICTBa. buHOMManmbHOE
pacnpezenenue, 3akoH [lyaccona s TUCKpeTHOM clydyailHOM BEeTUYHHEI.

1.5 HempepwiBHast ciyuaiiHasi Benu4uHa: (DYHKIUS IJIOTHOCTH BEPOSITHOCTEH U ee
CBOICTBa, (DYHKIIUS pacHpeesieHns 3TON CIIy4aiiHOW BENMYHMHBI U ee cBoMcTBa. CBS3b MEXIy
3TUMH  (QYHKUIUSAMU. BepoATHOCTh TMomMajaHus HEMNpPEepbIBHON CIy4ailHOW BeJIMYMHBI Ha
HEKOTOPBIN MPOMEXKYTOK. PaBHOMEpHBII 3aK0H pacmpeseneHus, ero napamerpsl. HopMmanbHbIi
3aKOH pachpeieNieHus], ero mapameTpsl U GOpPMYIIbI.

Pasznen 2. MaremaTndecKasi CTATHCTHKA.

2.1 3agaun MaTeMaTU4YeCKOW CTATHCTUKH. [ 'eHepanbHas M BHIOOPOYHAS COBOKYITHOCTH.
Cratuctuueckuil psii BHIOOPOYHOU COBOKYMHOCTHU (BbIOOpKH). VIHTEpBaNbHBINA CTATUCTHYECKUN
psan BeIOOpkM (mpu  Oonbiinx oObeMax BbIOOpKH). IloMMroH YacToT CTaTUCTHYECKOTO
pacnpeseneHus: BHIOOPKH.

2.2 ToueuHble CTAaTUCTUYECKHE OLIEHKH MApaMETPOB pacCHpeAesieHUs] HCCIeIyeMoil
CIlydailHOW BENMUYMHBI: CpeaHee apu(METHYeCKOe CTATUCTHUECKUX 3HAYCHHH, BBIOOpOUHAs
JCTIepCHsi, UCTIpaBJIeHHAs BbIOOpoYHas qucnepcus. OCHOBHBbIC TPeOOBaHUS, MPEIbSIBISIEMbIE K
TOYEUHbIM OILIEHKaM. VIHTepBaJibHbIE OLIEHKH [apaMEeTpPOB pacHpeiesieHus UCCleayeMou
ClIy4ailHOl BeNWYUHBl (B MPEANOJOKEHHWH, YTO OHA HMMEET HOPMaJbHOE paclpeeiaeHue
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ClIydallHOM BEJIWYMHBI) MHTEpPBAJl MAaTEMATUYECKOTO OKUJAHMs IPU U3BECTHOW TUCIEPCUU U
HEU3BECTHOM, JOBEPUTEIIBbHBIN UHTEPBAJI ISl CPEIHEKBAAPATUYECKOIO OTKIIOHEHUS.

2.3 TIpoBepka CTaTUCTHUYECKHX THIOTE3: (POPMYITHPOBKA OCHOBHOM M KOHKYPHPYIOIICH
TUIOTE3bl. YPOBEHb 3HAUYUMOCTHU. BbIOOp KpuTepus Uil NPOBEPKHM OCHOBHOW THIIOTE3BI.
IIpoBepka rumores3sl O PAaBEHCTBE IUCIEPCUU JIBYX T'€HEPAIBHBIX COBOKYIIHOCTEH IO JBYM
BbIOOpKaM u3 HHX. [IpoBepka THIIOTE3Bl O paBEHCTBE IBYX CpemHUX (IIPH H3BECTHOU H
HEU3BECTHOM aucrnepcun). [IpoBepka rumore3bl O HOPMAIbHOM pacHpelieieHuu (KpuTepui
[Tupcona).

2.4 DreMeHTbl TEOPHUH KOPPEISIUH. (X,Y)- cucTeMa JBYX CIy4YalHBIX BEIMYHH
(mByMepHas ciiy4aiiHasi BEJIMUKHA). 3aBUCUMOCTb MEXIY COCTaBSOmMMUMH X U Y — OCHOBHAs
3aja4a Koppensuuu. Kospduuuent xoppensuuu [, M KOPPETAUMOHHBIH MOMEHT K, - HX

OLICHKH O BBIOOPOYHBIM JaHHBIM. IIpoBepka I'MIoOTEe3bl O CYIIECTBOBAHUU KOPPEISLHUOHHOMN
3aBUCUMOCTH Mexay X u Y. YpaBHeHus juHelHo# perpeccunt Y Ha X u X Ha Y B ciydae
HaJIM4Us KOPPEISILIMOHHONW 3aBUCUMOCTH.

4. O0béM yueOHOM TUCHUIINHBI

Beero Cemectp
Bun yuebnoit paboTbl 4
3E Axan. u. 3E Axan. 4.
OO6mas TPyA0eMKOCTh TUCIHIIJIHHbI 3 108 3 108
KonTakTHasi padoTa — ayiMTOpPHbIE 3aHATHA: 1,33 48 1,33 48
Jlexmun 0,44 16 0,44 16
[Tpaktuueckue 3ansatus (113) 0,89 32 0,89 32
CamocrosiTeJibHasi padoTa 1,67 60 1,67 60
KonTtakTHas camocTosiTenbHas pabota 0,2 0,2
CaMOCTOSATEIbHOE N3YUCHHUE Pa3/IeioB 1,67 50 8 1,67 50 8
JIIACIUATUINHEL
Buja kouTpoJs - 3aver + + + +
Bujx nTOroBoro KOHTpoJIsi: 3auer
Cemectp
Bun yuebnoit paboThl Beero 4
3E AcTp. 4. 3E | Actp. u.
OO0masi TPy10eMKOCTh IV CHUTIIHHbI 3 81 3 81
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHUS: 1,33 35,9 1,33 35,9
Jlekuun 0,44 11,9 0,44 11,9
[Tpaktueckue 3anstus (113) 0,89 24 0,89 24
CamocrosiTesibHas padoTa 1,67 45,1 1,67 451
KoHnrakTHas camocrosiTenbHas padboTa 0,1 0,1
CamocrosTenbHOE U3yueHHE pa3/ieiioB 1,67 450 1,67 450
JUACIATUTHHBI
Bua konTpoJis - 3auer + + + +
Buja nToroBoro KOHTpoJIsi: 3auer
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AHHOTAIUs padoyeil MPOrpaMMbl AU CHHUIIHHbI
«JlaGopaTopHbie padoThI O OPraHUYECKOH XUMHN»

1. deap AMCUMNIMHBI — IPUOOPETEHHUE CTYIEHTAMHU OCHOBHBIX CHHTE33a OPraHHYECKUX

BEIIIECTB.

2. B pe3yabTrare u3yYyeHHs AUCHUILUIMHBI oOydawoummiics mno mnporpaMmme

CHeHATUTETA 0JIKEeH:

obaadams cieayomumMu npodeccruonanbHpIMU KomrnereHusmu (11K):

—  CIIOCOOHOCTBIO OCYHIECTBIISTH TEXHOJIOTHYECKUI TPOIIECC B COOTBETCTBUH C PErJIaMEHTOM H
WCIOJb30BaTh TEXHHMUYECKHE CPENICTBA JUISI KOHTPOJI €r0 OCHOBHBIX ITapaMeTpoOB, CBOMCTB
ChIpbs ¥ roToBOM npoaykimu (ITK-1);

3nams:

— TEXHHKY 0€30MaCHOCTH B JIA0OPATOPUH OPraHMYECKON XUMUH;

— TIPUHIMITEI 0€3011aCHOTO OOPAIICHHUS C OPTAaHUIECKIMH COCTMHEHUSIMHU;

— METOJbI U BUBI XpoMarorpaduu st onpeaesieHus COCTaBa peakKIMOHHONW CMECH;

— TEOPETHUYECKHE OCHOBBHI CIIOCOOOB BBIJCICHHS, OYUCTKH W WACHTH(PHUKAIMA OPTaHUYECKUX
BEIIIECTB;

— OKCIIEpUMEHTAJIbHBIE METOIBl TPOBEACHUS OPTaHWYECKUX PEaKIHid, MPOTEKAIOMNUX TI0
pa3TMYHBIM MEXaHU3MaM;

— OCHOBHBIE OOIIME METOAMKH B3aUMHOM TpaHCPOpPMAIMK  KIACCOB  OPraHMYECKHX
COECIUHEHU.

Ymemo:

— TMPUMEHATh TEOPETUYECKHE 3HAHUS U OKCIEPUMEHTAJIbHbIE METOIbl HCCIEJOBAHUSA
OpPraHM4eCcKON XMMMHU IPU PEIICHNH NPO(eCCHOHAIBHBIX 3a/1a4;

— chopmynupoBate mTpoOieMy H OOOCHOBaTh BBIOOP MTPHOOPOB M AKCIIEPUMEHTATBHBIX
METO/IOB UCCIIEZI0BAHMs, IOCTABUTh LIEJIN U 3a/1a4X U HAMETHTb ITyTH UX JOCTUKEHHUS;

— CHUHTE3UpPOBaTh COCIUHEHUS MO NPEAJIOKEHHON METOTUKE;

— TPOBECTH BBIACICHUE M OYUCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUYECKHUX
3HaHUM IO OPraHUYECKON XUMUU;

— BBIOMpaTh pallMOHAIBHBIN CIIOCOO BBIIEIEHUS U OUUCTKH OPraHUYECKOIO COEAMHEHMS;

— TMPEACTAaBJIATh JaHHbIE JIA0OPATOPHOIO HCCIEAOBaHUS B BHUJE I'PaMOTHO O(QOPMIICHHBIX
METO/IHK;

— TMPOBOJMUTH AHAJIM3 U KPUTHUYECKH OLIEHUBATh IOJIYYEHHbIE SKCIEPUMEHTAJIbHbIE JaHHBIE,
0000111aTh 1 JeaTh 000CHOBAaHHbBIE BBIBO/IbI HA 0a3€ MPOBEIEHHBIX OIBITOB;

— BBIOpaTh cr10cO0 MACHTU(UKALIMY OPIaHUYECKOTO COeTUHEHHUS.

Braoemy:

— KOMIUJIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAJIBHBIX METOJI0B OPraHUYeCKOM XUMUU [UIs
peleHs] KOHKPETHBIX MCCIeI0BaTeNbCKUX 3a/1a4;

— 3KCIIEPUMEHTAIbHBIMU METO/IaMU NIPOBEICHUS OPIraHUYECKUX CUHTE30B.

— OCHOBHBIMM METOJAaMHU UJAECHTHU(PUKALUN OPraHUUECKUX COEAMHEHUI

— TnpueMaMu 00pabOTKHU U BbIIEIECHUS CHHTE3UPOBAHHBIX BEIIECTB;

— 3HAHMSAMU OCHOBHBIX 3aKOHOB OPraHUYECKOM XUMHHM JUIS COJAEp’KaTeIbHOW MHTepHpeTanuu
MOJTy4EHHBIX 3KCIIEPUMEHTAIBHBIX Pe3yIbTaTOB.

3. KpaTtkoe coaep:kaHue JUCHUILINHBI

1 Paznen 1. «IIpaBuna u MeTop! paboOTHI B 1TAOOPATOPUH OPraHUYECKON XUMUID)

1.1  IlpaBuia 6e30macHoil paboThI B 1a00PaTOPHH OPraHUYECKON XUMHUH

1.2 Metoas! paboThI B 1a00paTOpUu OPraHUYECKOH XUMUHU

1.3 JlaboparopHas mocyna, 000pyaoBaHHE U IPUOOPHI

2 Paznen 2. «MeTtonpl MAEGHTHU(HUKAIMKA, OYUCTKA U BBIJIEICHUS OPraHUYECKUX
COCIMHEHUIN»

2.1  Xpomarorpadus
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2.2 Meroapl OYUCTKH KHJKUX BemecTs. [leperonka.

2.3 Meroabl 0OUMCTKU TBEpAbIX BemecTB. [lepekpucrammuzanus

3 Paznen 3. «CuHTE3 OpraHn4ecKuX COEIMHEHUI.

4. O0bemM yuyeOHOM THCHMILJIMHBI

4 cemecTtp
Bunpl yaeOHOI paboThI B 3aueTHBIX B akanem.

SIMHUTIAX qacax
O0mas Tpy10eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IUIAHY 2 72
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0.88 32
Jlexuuu (Jlek) - -
[IpaxTnueckue 3anstus (113) - -
Jlaboparopusie 3ansTus (J1ad) 0.88 32
CamocrositesibHas padora (CP): 1.12 40
KoHTakTHas camocTosiTennbHast pabora 512 0.2
CaMOoCTOsATENTFHOE U3YUEHUE Pa3JIeIOB UCITUTUIMHBI ' 39.8

Buja koHTpoOJISI: 3a4er
4 cemecTp
Bupr yue6HOM paboThI B 3ageTHBIX B actp.

SIMHUTIAX qacax
OO0u1asi TPY10€eMKOCTh UCHUIIJIMHBI 110 Y4€0HOMY IJIAHY 2 54
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSATHS: 0.88 24
Jlexuuu (Jlek) - -
[Tpaktuueckue 3ansatus (113) - -
JlabopaTtopusbie 3ansatus (J1ab) 0.88 24
CamocrositesibHas padora (CP): 1.12 30
KonTtakTHas camocTosiTebHas paboTa 512 0.15
CaMOCTOSATEILHOE U3YUYEHUE Pa3/IeIIOB AUCITUILIMHBI ' 29.85

Bua konTpoJs: 3a4yerT

AHHOTANUA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«IIpoekTHpOBaHue /1eTaIeii MALLMH U aNlIAPATOB B T€XHOJIOTHM MAaTEPHAJIOB

COBpPEMEHHOM HEePreTuKu»

1. I_le.]Ib AUCHMIVIMHBI - HAY4YUTb CTYJACHTOB TBOPYECKOMY NOJAXOAY K BBIITOJIHCHHUIO
HH)XCHCPHBIX PAaCdY€TOB HA IMPOYHOCTb, KECTKOCTb M yCTOﬁ‘IHBOCTB 9JICMCHTOB KOHCTPYKHHﬁ,

JeTanell ¥ y3J10B MallliH | aIapaToB.

2. B pe3yabrate u3yYeHHS JAUCHUILIMHBI
CIenHaJInTeTa H0JI5KeH:
061a0amsb CIEAYIOUTUMU KOMIIETEHIIUSMHU:

o0yuyawuuiics 1Mo mnporpaMmme

— CHOCOOHOCTBIO K NpOBCACHHUIO aHalin3a TEXHUYCCKUX 3aJaHuil Ha MMPOCKTUPOBAHUE U
INPOCKTOB C€ YUCTOM CYHICCTBYHOIICTO MCEKAYHAPOAHOTO W HAOWOHAJIBHOTO SACPHOIO

3akonoaarenscrsa (ITK-18);
3namo:

— KOHCTPYKIUH, TUIIAXKWU U KPUTCPUHU pa6OTOCHOCO6HOCTI/I JeTajei MalllvH, C60pO‘IHLIX

enuHuIl (y37I0B) U arperaTos;

— OCHOBBI TCOpHUHN COBMECTHOM pa60TBI " MCTOJBI pacyucTa JeTajaeu u Y3JI0B MAllIUH U

anmnapaToB XUMHYECKON TEXHOJIOTHH;
Ymems:

—  BBIIOJHATb U YATATb TCXHUYCCKHUEC CXCMbI, YCPTCIKU U 3CKU3bI ,Z[eTaJIeﬁ, Y3JI0B U arperatoB

MallluH, C60p0‘-IHBIX ‘-ICpTC)KCfI " YCPTECIKU O6H.[6FO BUJIA,
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—  TPOU3BOAMTH PACUETHI [0 OCHOBHBIM KPUTEPHUSIM PAOOTOCTIOCOOHOCTH M KOHCTPYHPOBAHUS
JleTajen MalllvH;

—  TPOM3BOAMTH PACUEThl U KOHCTPYUPOBAHUE JICTAJICH MAIIMH U MEXaHU3MOB C yIETOM
MIPOU3BOICTBEHHOHN TEXHOJIOTUHU M IKCIUTyaTalllH;

Braoemy:

—  HaBBIKAMH KOHCTPYHUPOBAHHS U TEXHUIECKOTO TBOPUYECTBA;

— TMpaBHUJIAMU MOCTPOCHUS TEXHUYCCKUX CXEM U YePTEIKEH;

—  OCHOBHBIMH METOJIAMU pacyeTa U NPOSKTUPOBAHUS MEXAaHHUUECKUX Y3JIOB U SJICMCHTOB
TEXHUKH.

3. Kpatkoe cogep:xaHue AMCUUTIHHBI:

Pazgen 1. Pacyer XMMH4YeCKOro ammapara ¢ MeXaHHYeCKHM MepeMelInBaouM
YCTPOMCTBOM.

ITo Bcem sTamaM KypcoBOTO MpoeKkTa ohopMIIeTCsl enuHasi TOsSCHUTENbHAs 3amncKka. B
MOSICHUTENIFHYI0 3alCKY BKJIFOYAIOTCS TPOCKTHBIE ¥ TPOBEPOUYHBIC PACUYCTHl THUITOBBIX
3JIEMEHTOB B COOTBETCTBHH C JICHCTBYIONUMHU METOUKaMu. [Ipon3BoauTes:

1) BBIOOp KOHCTPYKIIMOHHBIX MAaTEPHAJIOB;

2)pacyer OCHOBHBIX F€OMETPUYECKUX PAa3MEPOB armapaTa;

3)pacyer TOJIIMH CTEHOK armapaTa u pyOaIiku;

4)noabop mpuBoIa;

5)pacuet ¢raHIIEBOrO COSAMHEHHUS KPBIIIKHA C KOPITYCOM armapara;

6) pacuer BaJia MEIIAJIKH HA BUOPOYCTOWIMBOCTh M IPOYHOCTb;

7)moa00p u pacueT My(ThI;

8)mo100p M pacyeT YO THEHHMS.

Pa3nen 2. UepTex o01ero Buaa anmapara.

Boimonnsiercss yeptex oOmiero BuUia ammapara ¢ BHJIAMH, pa3pe3aMH, CEUCHUSIMU U
BBIHOCHBIMH 3JIEMEHTaMHU, JAIOIIMMU TOJHOE TMpeACTaBiIeHHe 00 ero ycTpoilcTBe W MPUHIIMIIE
paboTsl. UepTex o0Iiero Bua anmapara CoACpKUT:

1. U3o0paxkenne anmapara (BUABI, pa3pe3bl, CEUYCHUs, BBIHOCHBIC JJICMEHTHI),
coJieprKaliue OKOHYaTeIbHbIe KOHCTPYKTUBHBIE PELICHUSI.

2. OcHOBHBIE pa3MepHI.

3. PacnonoxxeHue mITylepos, JitoKa, OIop anmapara.

4. Tabnuily Ha3HauUEHUS MITYLIEPOB B armapare.

5. TexHUYecKy0 XapaKTepUCTUKY U TEXHUYECKUE TPEOOBaHUS K HEMY.

Ha BTOpOM nHCTE BBINOJHSIOTCS YEPTEKU COOPOUYHBIX EAUHMII U jAeraneil. UepTexu
BBITIOJIHAIOTCA Ha JucTax popmara Al.

KypcoBoii mpoekT sBIseTCS CaMOCTOSATENbHOW paboOTOil CTyINeHTa, KOTOPBIM HeceT
MOJIHYI0 OTBETCTBEHHOCTD 33 €€ KaueCTBO (IIPaBUJILHOCTh PacdeToB, 0(OpMIICHHE YepTexKei) 1
CBOEBPEMEHHOCTh BBIMOJIHEHHs BCeX 3TanoB padoT. [IpenonaBaTens — pyKoBOAUTENb MPOEKTa
HampaBJgeT paboTy CTyAEHTa, KOHCYJIbTHPYET IO HESCHBIM BOIPOCAM, OMpEACIseT CTEMEHb
3aBEpUICHHOCTHU OTIENIbHBIX ATAIOB IPOEKTUPOBAHUS.

4. O0beM yuyeOHOi TUCIUNTHHBI

Bun yae6HOM paboThI Cemecrp 4
3E Axkan. 4. | Actp. u.

OO11ast TpyI0€MKOCTb AUCIUIITUHBI 2 72 54
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 0,44 16 12
Jlekiun

IMpaktaeckue 3anstus (113) 0,44 16 12
Jlaboparopusie pabots (JIP) - - -
CamocrosiTesibHas padora 1,56 56 42
KoHnrakTHas camocrositenbHas paboTa 1,56 0,4 0,3
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CamocTosTenbHOE U3YUEHUE Pa3/IeI0B AUCITUILIMHBI 55,6 41,7

Buabl KOHTpOJIS: KypcoBoii npoekt

AHHOTaI U padoyeil MPOrpaMMbl TUCHUILIMHBI
«IIpoekTHpOBaHNE NPOLECCOB M ANNAPATOB XUMHYECKOI TEXHOJIOT MM

1. Ieap AUMCHUIVIMHBI — CYIIECTBEHHO pAaCIIUPUTh, CHUCTEMATH3UPOBATh U
WCIIOJIb30BaTh HA MPAKTUKE 3HAHUW OCHOB THAPABIUYECKUX, TEIJIOBBIX M MacCOOOMEHHBIX
MPOLECCOB XMMHUYECKOW TEXHOJOTHH, IMO3BOJISIOIIMX BBITYCKHUKAM OCYIIECTBISATh HAYYHO-
HCCTIEA0BATENBCKYIO M TPAKTUYECKYIO PaOOTY Ha MPEANIPUATHSIX.

2. B pe3yabrare wu3yYeHUs] AUCHHUIJIMHBI OOydYalOUIUIiC MO mMporpamme
CIenUAJINTETA 10JI5KEH
001a0ams CIETYIONIMMU KOMITETEHIIUSIMHU:

— TOTOBHOCTBIO MCITOJI30BaTh METOJIBI OIIEHKH PHCKa U pa3padaThIBaTh MEPhI IO 00ECTICUCHHUTO
0e30macHOCTH  pa3padaThiBa€MbIX HOBBIX TEXHOJIOTHH  oOpamieHus ¢ 0ObeKTaMu
npodeccronanbHo# nesrensHocTH ([TK-11);
CITOCOOHOCTBIO K TPOBEJICHUIO MATCHTHBIX MCCIIEIOBAHUN C 1ETBI0 00ECTICYCHHS] TaTEHTHOM
YHUCTOTHI HOBBIX MIPOEKTHBIX perienuit (ITK-19);
3namo:
— METO/IbI pacyeTa TEeTUIO- 1 MacCCOOOMEHHBIX aIlapaToB;
— OCHOBHBIE TPUHLUIBI OPTaHU3AIUU TPOIECCOB XUMHUECKON TEXHOJIOTHUH;
— THUIIOBBIE TPOIECCHI XUMUYECKOW TEXHOJOTHH, COOTBETCTBYIONIME ammapaTrhl U METOJbI MX
pacuera;
— METOJbI COCTABJIEHUS TEXHOJOTHYECKHUX CXEM C HAHECEHHEM BCEX aImnapaTos.
Ymems:
— COCTaBJIATh MaT€pUaJIbHBIC U TETJIOBBIC OATaHCHI IS CHCTEM Ta3-KUIKOCTh;
— paccCUMTHIBATh MapaMeTPhl TEIUIO- K MAaCCOOOMEHHOTO 000PY0BAaHHUS U HACOCOB;
— TMOAOHMpaTh CTaHIAPTHOE 000PYI0BAHUE, UCIIOIH3YEMOE B XUMHYECKOU MPOMBIIIICHHOCTH.

Braoemy:

— METOJ0JIOTHEH pacyeTa OCHOBHBIX IapaMETPOB THUIAPOMEXAHMYECKHUX, TEIUIOBBIX H
MacCOOOMEHHBIX MTPOIIECCOB;

— OCHOBaMH IPaBUIILHOTO T0100pa TEIJI0O K MAaCCOOOMEHHOTO 000pYI0BaHUS;

— METOJIaMU COCTaBJICHUS TEXHOJIOTHYECKUX CXEM U rpaduyuecKkoro M300pa’kKeHUsi OCHOBHOTO
000pyI0BaHUS.

3. Kpartkoe cogep:xaHue Iy CHHILITAHBI

BBenenne. Du3MKO-XUMUYECKHE OCHOBBI M OCOOCHHOCTH YCIIOBUW MPOBEICHUS
mporecca  pa3fClieHus  OKHUAKUX TOMOTCHHBIX cMeceld  pektudukanmeir. Onucanue
MPUHIUIHATIBHON CXeMbl PEKTU(HUKAIIMOHHON YCTaHOBKH HEMPEPBIBHOTO JeiicTBUsl. CpaBHEHHE
1 00acTH IPUMEHEHUST HACaI0YHBIX U Tapeab4yaThiX KOJOHH. [locTpoeHre paBHOBECHOH JTUHUHT
Ha OCHOBE MOJIyY€HHbIX HHAUBUIYaIbHbIX 3a/1aHU.

Pa3nes 1. Pacuyér pekTH()MKAMOHHOM KOJIOHHBI.

1.1. Pacuér HacaioyHOW pEKTH(PUKAIIMOHHON KOJIOHHBI HEMPEPLIBHOTO ACHCTBUS (IS
TpPEX Pa3MEPOB HACAJIKH).

MartepuanbHblii 6amaHc KOJOHHBL Pacu€T MUHUMANBHOTO U pabouyero (uerMoBOro yucia.
[Toctpoenne pabounx muHui. Pacy€r ckopocTH mapoB M Auamerpa KOJOHHBL. OmpeneneHue
BBICOTHI HAcaJkd MO MOIU(UIIMPOBAHHOMY YpaBHEHHIO Maccoomnepenadn. OmpeneneHue
00II1ero Yncia v BEICOTHI €IMHUIL TepeHoca. PacuéT ruipaBIndecKoro COMpOTHBIICHUS HACAIKH.

1.2. Pacu€r TapenbyaToil peKTH(HUKAIMOHHON KOJOHHBI HEIPEPBIBHOTO JICHCTBHUS.

[IpenBaputenbHplii  BBIOOp Tapenok. MarepuanbHblii  OanaHc  KOJOHHBIL.  Pacuér
MUHUMAJBHOTO U pabodero ¢aerMoBoro ymcia. Pacu€r ckopocTu mapoB U AUaMeTpa KOJIOHHBI.
[Toctpoenne paboumx nuHui. OmnpeaeneHre BBHICOTHI CBETIOTO CJOS KHUAKOCTH Ha Tapelke U
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napocojepxanusi 6apboTtaxkHoro cios. Pacuér koah¢unmentoB maccoornepenadu, oOIIero
yucaa eQUHUL nepeHoca, 3ddextuBHOCTH 0 Mpdpdpu. Pacyer BBHICOTHI KOJOHHBI HAa OCHOBE
KIIA no Mbdpdpu ¢ mNOCTpOCHHWEM KHHETHYECKOW JMHHM. Pacder ruapaBindeckoro
COTIPOTHUBJICHUS KOJIOHHBIL.

1.3. CpaBHeHUE JaHHbBIX pacy€Ta HAcaJO0YHON M Tapenab4yarod koioHH. ConocraBieHUE
JAaHHBIX, TTOJYYEHHBIX 110 TPOTPaMMaM KOMITbIOTEPHBIX M PYYHBIX pacyéToB. BrIOOP KOJTOHHEI.

Pa3nea 2. Pacuér u Bb10Op Tenj1000MeHHUKOB.

Pacuér u BBIOOp TETUIOOOMEHHHWKOB MO OOMIEH cxeme: -pacyéT TEIUIOBOW HArpy3KH; -
OTIpENIeNICHUE TEIJIOBOTO PEXHMMA M CPEeIHEH ABIKYIICH CHIIBI; - NMPHOMIMKEHHAs OIICHKA
KOA(QQHUIMEHTOB TEIUIOOTAauH, Kod(duiuenTa temmonepenayn, MOBEPXHOCTH Fop; - BBIOOD
TUTIAa ¥ HOPMAJIM30BaHHOTO BapHaHTa KOHCTPYKIIMH; - OMPEAeSICHHE MapaMeTpOB KOHCTPYKIIUH
(HampuMmep, A7 KOXKYXOTPYOHOrO TEIUIOOOMEHHHMKA: 4ucia TpyO M 4yuciia XOJ0B, AUaMeETpa
TpyO, IuameTpa KOXyXa, MOBEPXHOCTU TEIJIOOOMEHHMKA Fuopy M JIp.); - CONOCTaBICHHE
OpUEHTUPOBOUHOU Fop M Fuopw; - cOTOCTaBIIEHWE MaHHBIX, TOJYYEHHBIX MO MPOTrpaMMaM
KOMIBIOTEPHBIX W PYYHBIX PACUYETOB; -THAPABIMYECKHHA pacyer; - BBIOOP ONTHMAaIbHOTO
BapUaHTa TEIJIO0OMEHHHUKA.

2.1. Pacuér K0o)KyXOTpyOUYaToOro MCIIapuTeIs.

2.2. Pacuér xoHIeHCaTOpa (KOKYXOTPYOUaTOTO WM TUIACTHHYATOTO).

2.3. Pacuér momorpeBarens (KOXKyXOTpyO4aToro Wi TIIaCTHHYATOTO).

2.4. Pacu€t X0JI0IUITFHUKOB JUCTUIUIATA M KyOOBOTO OCTaTKa (KOXYXOTPYOUaThIX HITH
IJIaCTUHYATHIX).
Paspen 3. 'mppoanHamMuyeckue pacyersl.

3.1. Pacuér ruapaBInYecKOro COMPOTHBIICHUS TPYOOIIPOBOJIOB.

3.2. PacuéT onTUMalbHBIX TUaMETPOB TPYOOTIPOBOIOB.

3.3. PacuéT u moxbop HACOCOB.
Pasznea 4. I'padpuueckoe opopmiienue.

Texnonoruueckass cxema. PexkTudukanmoHHas KOJOHHA ONpPENEICHHOIO TUIA C

n300pakeHUEM JieTarei KOHTAKTHBIX 3JIEMEHTOB, PACCUNTAHHBIX B pazaene ..

4. O0bEM yueOHOI JMCIUNIHHBI

Buna yueOHoii padoThl 7 cemectp

3E AKaj. gac.
OO6m1ast TpPyA0€MKOCTh JUCITUTLIHHBI 2 72
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,44 16
ITpaktrueckue 3ansatus (113) 0,44 16
CamocTosiTesibHas1 padoTa 1,56 56
KoHTtakTHas caMocTosTeIbHAs paboTa 156 0,4
CamocCTOsITeIbHOE U3YUEHHE Pa3/IeiOB JUCIUTUINHBI ' 55,6
Bua uToroBoro KOHTpoJIsi: 3anmTa KypcoBoro npoekra

Bua yuyeOHo# padoThl 7 cemectp

3E AcTp. 4ac.
OO11ast TPYA0EMKOCTh AUCIUIIIUHBI 2 54
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,44 12
[TpakTnueckue 3anstus (I113) 0,44 12
CamocrositesbHast padora 1,56 42
KoHTakTHas camocTosiTeNibHast paboTta 156 0,3
CaMOCTOATENBHOE N3YUEHHUE PA3JIEN0B IUCIUIUINHBI ' 41,7
By HTOroBOro KOHTpOJIsi: 3ammTa KypcoBOro npoexkTa




AHHOTAI U padoyeil MPorpaMMbl AU CHHUIIHHBI
«XUMHA peIKUX U PACCETHHBIX 3J1€MEHTOB»

1. Heas aucuuMmIuHbI - (HOPMHPOBAHHWE 3HAHWM, HEOOXOAWMBIX MJISI BOCIPHUSITHS
CIIOXHBIX, 3a4aCTyl0 YHUKAJIbHBIX, IPOLIECCOB U CXEM, MPUMEHSIEMbIX B TEXHOJIOTMH PEIKUX
AJIEMEHTOB, OCMBICICHHOTO TOJX0Jla K HMX COBEPIICHCTBOBAHHIO, a TaKKe K OOOCHOBAaHUIO
BBIOOPA COBPEMEHHBIX XUMHUECKUX U (PU3UKO-XUMHUYECKUX METOJIOB aHATUTUIECKOTO KOHTPOJIS
B [IPOU3BOJICTBE PEIKHUX METAUIOB U UX COCTUHEHUH.

2. B pe3yabTrare uU3yYeHHs] JUCHUILUIMHBI OOy4YaIIMiici 1O mporpamMmme
CHEeNHMAIUTETA JOJIKEeH:

Obnadams CleyIONTUMA KOMITETCHIIHSIMHU: .

—  CIOCOOHOCTHIO K aHAJIM3MPOBATh TEXHOJIOTMYECKUI MPOLECC, BBISBIATH €r0 HEAOCTAaTKU U
pa3pabaTbIBaTh MEPOIPUATHS 10 ero coBepiieHcTBOBaHMO (ITK-3);

— CrnocoOHOCThIO K 0€30macHOMYy NPOBEJIEHUIO, KOHTPOJIO, YCOBEPUICHCTBOBAHHIO U
pa3paboTKe TEXHOJOTMYECKHX IPOIECCOB IPOU3BOJCTBA OCHOBHBIX (DYHKIIMOHAJIBHBIX
marepuanoB SATL], B Tom yucie ¢ ucnonp3oBaHueM paarnoakTuBHbIX MaTepuaioB (IICK-1.1).

3namo:

— XUMHUYECKHE OCHOBbl M CHEUU(PHUKY OCHOBHBIX TPOIECCOB TEXHOJOTMH PEIKUX H
pacCesiHHBIX 2JIEMEHTOB;

— TpebOBaHMS K YUCTOTE OCHOBHBIX (YHKIIMOHAIBHBIX MaTepuanoB ATL u meTonasl ouncTku
OT 3JIEMEHTOB-aHAJIOTOB M JIPYTHX MPUMECHBIX 3JIEMEHTOB;

— MeTOJObl KOHBEPCHUHM COCQUHEHHH pEeIKUX O3JIEeMEHTOB U  CBOMCTBA  OCHOBHBIX
MIPOMEXYTOUHBIX U KOHEUHBIX TPOAYKTOB;

— OCHOBHBIE CBIPbEBbIE MCTOYHHUKH PEAKHX DIIEMEHTOB M MPHUHIUMBI OCTPOEHUs
TEXHOJIOTMYECKUX CXEM HUX MepepaboTKh C YYEeTOM MHUHEpPaIOrHuecKoro M XUMHYECKOTO
COCTaBOB.

Ymemo:

— COCTaBJATh LENOYKM TMpEBpallleHUd W  TEXHOJOTMYECKHEe CXeMbl mepepaboTku
PEAKO3EMENBHOTO CBHIPBS C YUETOM €ro MPUPOIbl U HA3HAUECHHUS LEJIEBBIX MPOIYKTOB;

— 00OCHOBaTh BBIOOP, ONTUMAIbHBIE COOTHOILIEHHUS PEareéHTOB M YCJIOBHUS IPOBEICHUS
MPOLIECCOB MEepepaboTKU MUHEPATLHOT0, TEXHOTEHHOTO U BTOPUYHOTO CHIPbSI M OTXOJOB C
MOJIyY€HUEM BBICOKOUYHMCTBIX WM SJIEPHO-YUCTHIX COCTMHEHUHN PEIKUX FIEMEHTOB;

Braoemy:

— HaBBIKAMHM TPAKTUYECKOTO TMPUMEHEHHUS 3HaHUH 00 OCOOCHHOCTSX XHMHH PEAKUX U
PaCCesTHHBIX DJIEMEHTOB JUIS COBEPIICHCTBOBAHUS M3BECTHBIX MPOIECCOB TEXHOJOTUU HX
BBIZICTICHUS] U OYHMCTKH, CO3JIaHUS MPUHIIMIINATHHO HOBBIX SKOJIOTHUYECKA U SKOHOMHUYECKH
0oyiee COBEpIICHHBIX BapHAHTOB MPOM3BOJACTBA KOHCTPYKLIMOHHBIX W  TOIUIMBHBIX
MaTepHasoB sAEPHON PHEPTETUKH.

3. Kpatkoe conep:kaHue 1uCHUILIHHBI

BBenenne

Henu u 3amaun nucuumuinebl. KpaTtkas nucropuueckas CipaBka O CTAHOBJICHHH SIIEPHOM
SHEPreTHKH U TOJrOTOBKE crenuaauctoB s otpaciu Ha WMDX dakynerete. I[loHsaTus
«peaKuil», «paccestHHbI» d31eMeHThl. Ilosoxkenme penkux snemeHToB B Ilepmonmyeckoit
cucreme. O0mue u cneuupuyeckue cBoicTra. Baxkneiimue o6nactu npumenenus. Pospb penknux
METaJJIOB B TeXHUKE. TexHomorndeckuii riaoccapuii (MOHATUS pyAa, KOHIEHTPAT, MHHEPAN).

OCOOEHHOCTH XMMHUYECKOH TEXHOJOIMH pPEIKUX 3JIeMEHTOB. Poiib OTeuecTBEHHBIX
YUEHBIX B pa3BUTHMM XUMUU M TEXHOJIOTMHM PEAKUX 3J1eMEHTOB. COBpEMEHHOE COCTOSHHE
XMMHMUYECKON TEXHOJIOIMH PEIKUX DJIEMEHTOB, IEPCIIEKTUBBI €€ COBEPIICHCTBOBAaHUSA. OCHOBHbBIE
IPYINIBI IPOLECCOB B XMMHYECKON TEXHOJIOTUU PEIKUX JJIEMEHTOB. POJIb XMMHUM B CO3JaHUU
OoOMMX MPHUHLUIOB TOCTPOCHHUS TEXHOJOTMUYECKMX CXeM U aJIrOpUTM IepepaboTKu
MHUHEPAJILHOTO Y TEXHOT'€HHOT'O CBIPBS PEAKUX IEMEHTOB.
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Pa3nes 1. XumMnuyeckne 0CHOBBI TEXHOJIOTHH PEAKHX H paccesiHHbIX 3jeMeHTOB |, |1
u |1l rpynm.

1.1. lenoyHble pEeAKUE U PACCESHHBIC MIEMEHThI (JINTUN, PYOWINA, 1Ie3Ui) — CBOWMCTBA,
METO/Ibl BBIICICHHS, XUMUYECKHUE aCTIEKThl TEXHOJOTHH MEPEePabOTKH JUTUEBOTO CHIPbSI.

OOmiast xapakTepHCTHUKA MLICNOYHBIX PEOKUX 3JIEMEHTOB (JIUTUH, pyOuauid, ue3uid).
WcTtopus npoucxoxaeHns Ha3BaHUs «1elo4HbIey. O0Ias XapakTepUCTUKA IIEIOYHBIX PEIKUX
2JIEMEHTOB (JuTHH, pyounuii, nesuit). [lonoxenue B Ilepuoauueckoit cucreme. MDakTopsl,
00yCIIOBIMBAIOIINE HANMEHBIIYIO XUMUYECKYIO aKTHUBHOCTD JINTHS B TIOATPYIIIIE.

JIutuii. Kpatkas ncropuyeckas crpaBka (MCTOpUSI OTKPBITHS M BBIJICJICHUS JMUTHUS B
YUCTOM BUJE). SnepHble U HesepHble 00gacTu npUMeHEeHHs. DU3MKO-XUMUYECKUE CBOMCTBA
METAJNINYECKOTO JUTHUS. AHOMAaJbHBbIE CBOMCTBA JMTHSA, OOYCJIOBJIMBAIOLINE PA3IUUMsl B €ro
XMMHUYECKOM TOBEJEHUM MO OTHOLIEHUIO K JAPYTUM IIEJIOYHBbIM 3iemeHTaM. [lonspusyromas
CIOCOOHOCTH MOHA JIUTHUS. «/lnaroHanbHOE CXO/ICTBO» C MarHUEM U €r0 MPOSIBICHUS.

Baxkneiimue ans TEXHOJOTMM COEQUHEHMs] (METO/bl MOJYy4YeHMs, CBOMCTBA) JUTHS:
OKCHU/I, THIPOKCHJI, CYJIb(aT, HUTpAT, XJIOPpHI, kKapOoHaT, pocdat, pTopu.

OCHOBHbBIE TPOMBIIIJIEHHBIE CBIPbEBbIE HCTOYHHUKHM JINTUSA. XUMHYECKHE AaCIEKThI
TEXHOJIOTUU TMepepadOTKH ChIPhEBBIX MCTOYHUKOB JHTHA. Ponp nexkpunurtanmu (mepeBoja
CHJIMKaTHOM CTPYKTYpBI O-CIIOAyMEHAa B XMMHYECKH 0OJiee aKTHBHYIO aJlOMOCHJIMKATHYIO [3-
dbopmy) B mpomecce cymabdarmzanuu. MeToAbl OTAENCHHUS JIMTUS OT COMYTCTBYIOIIUX
JJIEMEHTOB, MpPHUMEHsSEMble B aHAIUTHYEeCKOH xumuu (Mmeron ['yua) W TeXHOJOTHYECKOU
npaktuke (Metoa Tpycra). CiocoObl KOHBEPCHH OCHOBHOTO TMPOAYKTa — KapOOHaTa JUTHUS B
Jpyryue TEXHUYECKU BaXKHbIE COCTUHEHMSL.

1.2. Penxue nsnementsl |l rpynoel. Bepwinii - cBOWCTBA, METOABLI BBIACICHUS,
XAUMHYECKHE aCIIEKTHI TEXHOJIOTHH I1epepa00TKH OEPUILIMEBOTO CHIPhSL.
O6mras xapakrtepuctuka 3yeMmeHToB |l rpynmbel. Bepwinuii: kpaTkas wucTtopuyeckas

CIpaBKa, BakHEHIIME o0O0JacTH TPUMEHEHUs OCpUUTMS W €ro COCIUHEHUW B sICpHOM
SHEPTeTUKE M JPYrux o0nactsix; (QU3HKO-XUMHYECKHe cBoicTBa Oepmiius. CocTosHUE
Oepuitusi B BOJHBIX pacTBopax. Bakneliue /uis TEXHOJIOTUH COeqUHEHHs Oepuiius. MeToabl
OTJIeNIeHUsI OEPUIUIHSL OT aTFOMUHUS.

XUMUYECKUE aCMEKThl MOCTPOCHHS TEXHOJIOTHUECKUX CXeM MepepaboTKu OepuiineBOro
ChIpbsl (Ha TpHUMEpe paszokeHus Oepuiia CyiabGaTHbIM U (QTOPUIHBIM METOAOM, a TaKkKe
OUYHCTKA TEXHUYECKOTO THAPOKCUAA OepUsUIUs C TOJYYEHHEM BBICOKO- U SACPHO-YUCTOTO
OKcHa OSpUILITHSL).

1.3. Penxue u paccessHuble dneMeHThl I rpynmbl: peako3emenbHble 3aeMeHThl (P3D):
CKaH[IM{, UTTPUH, TaHTaH, JanTanuabl (Ce—Lu), akTuHUIBI (TOpHii).

1.3.1. Obwasa xapaxmepucmuka P33, eajxcuetiwiue obracmu npumeHnerus u coeOuHenus
peoxozemenvubvix memannos (P3M).

O6mas xapakrtepuctuka P3D: mnosnoxeHwe B MEPUOIUYECKOM CHCTEME; Kparkas
UCTOpUYECKas CIpaBKa MO HWHIUBUIAYAIbHBIM 3JEMEHTaM; BaKHEHIIne 00IacTH MPUMEHEHUS
penkozemenbHbIX MeTaioB (P3M) u coepunenuit P33. dusuko-xumudeckue cBoiicta P3M.
Tunsl kpuctammuueckux pemetok P3M. OcoOeHHOCTH 3IEKTPOHHOTO CTPOCHHMSI JIAHTAHHUJIOB.
JlantanugHoe (f) ckatme W ero CHeACTBHs, BTOpPHYHAs TMEPUOJUYHOCTH CBOICTB B pSAIY
JTAHTAHWUJIOB, AHOMAJIbHASI BAJICHTHOCTh. BakHele 1151 TEXHOJIOTUU coequHeHus P30.

1.3.2. Ocnogmnvie memoovl pazoenerus 1aHmanudos u omoenenus ux om Sc, Y, Th, U.

OcHOBHBIE METOJIBI pa3/eNieHus TaHTAaHUIOB U oTAeneHus ux ot Sc, Y, Th, U. Anroputm
nepepaboTKU MHUHEPATBLHOTO PEAKO3EMENBHOTO ChIpbs (Ha MpuMepe MoHanuTa). BeiaeneHue
P33 u Topus U3 pacTBOPOB CII0KHOTO COJIEBOTO COCTABA.

1.3.3. Topuu: OcHosHvle memoovt omoenenuss Th om P32 u ypana. Xumuueckue
acnexmul NOCMPOEHUS MEXHON0SULECKUX CXeM MUHEPATIbHO20 CbIPbs, COOEPHCaAUe20 MOPUIL.

Topuit: moyo)keHWEe B TEPUOAMYECKON CHCTEMe; KpaTkas HUCTOpUYecKas CIPaBKa;
BaKHEHUIIIME COBPEMEHHBIE 00JIACTH MPUMEHEHHS TOPHSI U €T0 COCTUHEHUIA.
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Baxwueimne aui TEXHOJOTHMM COEIUMHEHUS TOpUsA. DUZMKO-XUMUYECKHE CBOWCTBA
MeTauinaeckoro topusi. CocTositHue Topusi B BOJHBIX pacTBOpax. OCHOBHBIE METO/IbI OT/AEIICHUS
Th or P3D u ypana (ouucTKa TOPHUEBBIX XUMUYECKHUX KOHICHTPATOB). XMMHYECKHE ACTIEKTHI
MOCTPOCHUS TEXHOJIOTMYECKUX CXEM MUHEPAIBHOTO ChIPhS, COAEPHKAIIETO TOPUH.

Pa3znen 2. XuMnuyeckue OCHOBBI TEXHOJOTHH PEeIKUX U PACCESTHHBIX 3j1eMeHTOB |V
u V rpynm.

2.1. Iupkonuii ¥ rapHUi - CBOWCTBA, METOJbI BBIICICHUS, XUMHYECKHE ACHEKThI
IIOCTPOCHUS TEXHOJOTHYSCKUX CXEM IepPePa0OTKU IIUPKOHUEBOI'O CHIPHSL.

[Tonosxenue B mepuogudeckoit cucrteme; Bausaue f- u d-cxxaTust Ha CBONCTBA 2JIEMEHTOB;
KpaTkasi HICTOpUYECKasi CIpaBKa; BaXKHEHIIuE o0JacTH MPUMEHEHHUS! COCIMHEHUNA LUPKOHUS U
radHus; GU3NKO-XUMHUECKUE CBOIICTBA METAJIIOB.

OTnuuutenbHble 0COOEHHOCTH XMMHM LMpKOHUS (radHus). CocrosiHue B BOJHBIX
pactBopax  (TWApoJiu3, THUAPOJUTHYECKAs  IMOJUMEpHU3alus, KOMIUIEKCOOOpa3oBaHue).
VYcToitunBeie MHOTOSIZICPHBIE COCMHEHHS IUPKOHUS. DOpMBI CYyIIECTBOBAaHHUS B pacTBOpax
TBepJIO¥ ¢aze Ha MpUMEPE OKCUXJIOpUIA IUPKOHUS. BaxkHenme ajs TeXHOJIOTUH COSTUHEHUS
HUPKOHUS (TapHUS).

OcHOBHBIE METOJZBI pa3zielieHusi AJIeMEeHTOB. [loydeHne HUPKOHUS SACPHON CTENEHH
YUCTOTHI. XHWMHYECKHE AaCHEeKThl TOCTPOCHHUS TEXHOJOTHYECKUX CXEeM TepepadoTKu
IUPKOHUEBOTO CHIPhS (HA TIPUMEPE PaA3JIOKEHUS ITUPKOHA CIIEKaHHMEM C KapOOHATOM HaTpHs,
rekca TOpOCHIMKATOM KaJIusl, XJIOPUPOBAHUEM).

2.2. HuoOwit m TaHTan -  CBOWCTBA, METOJBI pa3JeieHUs, XUMHYECKHUE aCIEKThI
IIOCTPOCHHUS TEXHOJOTHMYECKUX CXEM Iepepa00TKN HUOOUM(TaHTAI)COAEPIKAIIETO ChIPhA.

[TonoxxeHne B TEepUOAUYECKOW CUCTEME; BIUsSHUE f-C)kaThsi Ha CBOWCTBA AJIEMEHTOB;
KpaTkasi UICTOpHYECKasl CIpaBKa; BaKHEHIIHE O0NIacTH MPUMEHEHHUS METAUIOB M COCIUHCHHMA
HUOOUS U TaHTaNIa; (PU3NKO-XUMUYECKHUE CBOMCTBA METAILJIOB.

OTnnuuTenbHble 0COOCHHOCTH XUMHUHU HUOOUS (TaHTana). CocTossHMe HHOOUS (TaHTana)
B MHAWBUIYAJIbHBIX W CMEIIAHHBIX BOJHBIX pacTBOpax. BakHeillme a1 TEXHOJIOTUU
coeHEeHUST HUOOUS (TaHTana). OCHOBHBIE METOBI Pa3/ICIICHUS DIIEMEHTOB.

XHUMHYECKUE ACTIEKThI TIOCTPOEHHUSI TEXHOJIOTHYECKHX CXEM W aJTOPUTM IMepepadoTKh
HUOOUI(TaHTAT)COACPKAIIETO ChIPhs (Ha MpuUMEpe IMepepaboTKH TaHTATUTOB-KOJIYMOUTOB
pasokeHuEM KapOOHATOM HATPHS U KaJus).

Pa3znea 3. XumMu4yecKkue OCHOBbI TEXHOJIOTHMH YPaHA KAK NMpPeACTABUTENS ceMelCcTBa
AKTHHUJIOB.

3.1. MeTo bl MOJaYyYEeHUs U CBOMCTBA ypaHa M €r0 BAXKHEHINNX COSAMHEHUMN.

[TosokeHrne aKTUHUIOB B IEPUOJUYECKOM CHCTEME. YpaH: KpaTkas HCTOpHYECKas
crpaBka. XMMUYECKUE aCIIEKThl KPUCTAINIOXUMHUHU, MUHEPAJIIOTHUH U TEXHOJIOTUU ypaHa.

®U3NKO-XMMHUYECKHE CBOMCTBA METaNIMUECKOro ypaHa. COCTOSIHME ypaHa B BOJHBIX
pactBopax. [loBeneHue ypaHa B pa3/IMYHBIX CTEHEHSAX OKHUCIEHUS. MeTOoIbpl MOJy4YeHUs U
CBOIMCTBA BAKHEUILINX JJIs1 TEXHOJOTHH COCUHEHUN ypaHa.

3.2. KoMIeKCHbIE COEIMHEHU ypaHa M HMX NPHUMEHEHHE B TEXHOIOTMH. XHMHUYECKHE
ACIIEKTHI MOCTPOEHMS TEXHOJOTNYECKUX CXEM IIEPEPAOOTKH YPAHOBBIX DY

KommuiekcHble coeMHEHMs ypaHa M HX [PUMEHEHHUE B TEXHOJIOTMH. XHUMHUYECKHE
aCTMeKThl TMOCTPOCHUS TEXHOJOTMUYECKUX CXeM TMepepaboTKU ypaHOBBIX pyd (Ha mpuMmepe
OKCHIHBIX MHHEPANOB) C TIOTydeHHEeM SepHO-4ICTOro IMOKCH/IA ypaHa, oboramenHoro 2°U.
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4. O0beM yueOHOM THCHHMILINHBI

7 cemecTp
. B
Buner yae6HOI paboThI R B akanem.
SIMHUTIAX Hacax
OO01mas TPyI0eMKOCTh JUCIHHIIJIMHBI M0 Y4eOHOMY MUIAHY 5 180
KonTakTHasi paboTa — ayAUTOPHBIE 3aHATHS: 2,2 80
Jlexun 1,3 48
[Tpaktuyeckue 3anstus (I13) 0,9 32
CamocronTesannasi padora (CP): 1,8 64
CaMoCTOsATENFHOE U3YUEHUE PA3ICIOB JUCITUTIIMHBI 1,8 64
Buabl KOHTpOJIA:
JK3aMeH 1 36
KoHnTtakTHas paboTa — NpoMeXyToO4YHasl aTTeCTaIMs 1 0,4
[TonroToBKa K 9K3aMeHY 35,6
Bujx uTOroBoro KOHTpoOJIs: 3K3aMeH
7 cemecTp
Buapr yue6HO# paboThI B
3a4E€THBIX B actp. gacax
SIMHUTIAX
OO011asi TPyA0€eMKOCTb TMCHUIIIHHBI M0 Y4eOHOMY NJIAHY 5 135
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSATHS: 2,2 60
Jlexkun 1,3 35,1
[Tpaxtnueckue 3ausatus (113) 0,9 24,3
CamocrositesibHas padora (CP): 1,8 48
CaMOCTOATETFHOE N3YUYCHUE PA3ICIOB AUCITUTIIMHBI 1,8 48
Buabl KOHTpOJIS:
JK3aMeH 1 27
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 1 0,3
[ToaroroBka K 3K3aMeHy 26,7
Buj MTOroBOro KOHTpOJIs: IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«XHMHUSA TBEPAOro TeJIa B TEXHOJOTHH PeIKHX 3J1eMEeHTOBY»

Heap aucuumianHbl - GopMUpoBaHUE Yy 00YUAIONINXCS YTIyOJICHHBIX 3HAHUHN [0 XUMUHU

TBEPpAOI0 TCJIa U KPUCTAJUIOXUMHUH IIPUMCHHUTCIbHO K PCIOCHUIO 3aaa4 B 00J1aCTH TEXHOJIOTHHU
MaTepruajioB COBpCMCHHOfI SHEPTCTUKMU.

2.

B pe3ydabTare H3YyYCHUS AUCHUIIJIUHBI 06y‘-lﬂ]0]].[ﬂﬁ¢ﬂ Mo nmporpamMme cCrnenuajJauTeTra

JOJIJKEH
Obaadoams CIeNyOIMA KOMIETESHIIUSIMH :

CIOCOOHOCTBIO OCYIIECTBIISATH TEXHOJIOTMUECKUIA MTPOIIECC B COOTBETCTBUU C PErIaMEHTOM U
WCIOJIb30BaTh  TEXHHUECKHWE CpEICTBAa JUIsi W3MEPEHUS OCHOBHBIX  MapaMeTpoB
TEXHOJIOTHYECKOTO TPOIecca, CBOUCTB ChIpbs U npoaykiuu ([TK-1);

Buame:

OCHOBHBIC ITOHATUSA XUMHUH TBEPAOTO TCJId, CHHTE3 U OIMMUCAHUC TBCPABIX TCII U CUMMCTPHUU
KpPUCTAJITIMYCCKUX CTPYKTYP,

SKCIICPUMECHTAIIbHBIC METOAbI U3YUCHHUSI KPUCTAIIIIMYCCKUX CTPYKTYP,

133




—  CBSI3b MEXAY PU3NICCKUMU CBOMCTBAMHU U CTPYKTYPOM TBEPABIX TEIN.
Yuems:
—  COCTaBJISTh OMHUCAaHUE CTPYKTYpPhI M CBOMCTB BEIIECTB HA OCHOBE JAHHBIX COBPEMEHHBIX
METO/I0OB UCCIICJIOBAaHUS TBEPABIX TE,
— TPOBOJUTH JIMTCPATYPHBIN TIOWUCK, aHATH3UPOBATh XUMHUYECKYI0 WH(POPMAIUIO, BBIIEIISIS
OCHOBHBIE MPOOIEeMBI U3 00JIaCTH XUMHH TBEPIOTO Tella, MPEJIarath IyTH UX PEIICHHUS .
Bnaoemw:
— HaBBIKAMH PEIICHHS MPAKTUYCCKUX 33a4 XUMHUHU TBEPJOTO Tella U3 Pa3feiioB: OMUCAHUE
CUMMETPUH KPHUCTAUIMYCCKUX CTPYKTYp, peHTreHorpadus, aeGeKkTsl B TBEpABIX Telax,
peaKIMoHHas CIIOCOOHOCTh TBEP/IBIX BEIIECTB H T.II.

3. KpaTkoe coaep:kanne TUCHUTLIMHBI:

Paszpnen 1. Beegenue B XMMHIO TBepAOro rejaa. MoOHOKpHCTAJLIBI.

1.1. BBemenune B XWMHUIO TBEpAOro Tena. Marepuanbl, WX KiIacCHpUKAIHSL.
Kpucrannnueckue u amopdHbie Tena. XuMHUYeCKas CBA3b B TBEPJbIX Tenax. Heopranwyeckue
CT bI.

OObekThl XuMHUH TBEpJIOTO Tena. Marepus. Marepuansl. Kinaccudukanus marepuanoB
M0 COCTaBy W obOnacTsM mnpuMeHeHus. DyHKIMOHAIbHBIE MaTepuaabl. MeTaMaTepuabl.
Hanomarepuansl. TBepapie Tena. Kpucrammudyeckue u amopdHbIe Tela, X 0COOCHHOCTH. THIIBI
XUMUYECKOW CBS3M B TBEpAbIX Tenax. KommekcHbie coenuHeHus. KoopawHamoHHbBIS
o ipsl. Heoprannueckune CTpyKTyphl, UX Ki1acCu(PUKaIus.

1.2. CTpykTypa KpHCTAUIa W IMPOCTPAHCTBEHHas pemieTka. OrpaHka KpHCTaIa.
OcHoBHBbIE 3aKk0HBI. CHMBOJIBI B KpUcTauiorpadumn

Kpucrtann w® nOpu3Hakd  KPUCTAIMYECKOTO  Tela.  DJIEMEHTapHas — s4eika.
[IpocTtpancTBeHHas pemieTka U ee 3nneMeHThl. CTpykTypa kpuctaia. OrpaHka Kpuctauia. 3aKoH
ITOCTOSTHCTBA YIJIOB M 3aKOH LenbIX unces. CUMBOJBI Y3JI0B, PSAOB, IUockocTel. Ilapamerpsl
Beiicca. Unaexcel Muiepa.

1.3. Kpucrannnueckue CTpYKTYpbl TBEPIbIX TEJI.

[Tonsitue cummerpun. Omneparuu M 3JIEMEHTbl cuMMeTpuu 1 poma. Omneparuu u
aneMeHThl cumMmerpund 2 poma. Kpucramnorpadpuueckue kateropuu. Cunronuu. Popmyna
cumMeTtpuu. [IpaBuna 3anucu MeXa1yHapOJHOTO CMMBOJIA TOUYEYHOU Ipynibl. MexayHapoaHble
CUMBOJIBI Ki1accoB cummetpuu. CumBouisl Lllenduuca.

Kiaccel cuMmerpuu, uX OINKCaHME: MPOCTEHIIME KJIAacChl, LEHTPAJbHBIE KIIACCHI,
IJJaHAJIbHBIE KJIACChl, AKCHAJbHBbIE KJIACcChl, IIJJAHAKCHAJIbHBIE KJIACCHI, WHBEPCUOHHO-
MIPUMUTUBHBIE KJIACChl, THBEPCUOHHO-IIJIaHAIbHBIE KIacChl. KOMIUIEKCHI 37IEMEHTOB CUMMETPUH
32 xiaccoB. DHaHTHOMOpP(HBIE MHOTOIpaHHUKH. KpaTHOCTh TOYEUHOU Tpymmbl CUMMETpPUH,
ronosapus, reMuMmopdusi. DopMbl KPUCTALIOB.

UerplpHaguaTe pemweTok bpaBs, HMX XapaKTepUCTUKH. OJIEMEHTbl CUMMETPUHU
KPUCTAIIMYECKUX CTPYKTYpP (TUIOCKOCTH CUMMETPUU M IUIOCKOCTH CKOJIB3SIEro OTPaKeHUs,
BUHTOBBIE M TOBOPOTHBIE OCH M MX 0003HaueHusi). [IpocTpaHCTBEHHBIE TPYIIIBI CUMMETPUH,
npaBuiia 3anucu. OCHOBHbIE TUIIBI CTPYKTYp. [lomutunus.

1.4. lebeKThl CTPYKTYpBI TBEPABIX Tel. M3oMopdusm.

Tunel nOBWKEHUN aTOMOB M HMOHOB B KpHCTaNIMYeckoil pemieTke. JlegexTs, ux
knaccudukanusa. Bungel Todeunsix aedextoB. JluHeiitHble Ae(EKTHI: IEMOYKH TOYEYHBIX
nedextoB, auciokanuu. Bextop broprepca. I[loBepxHocTHble AedeKTH: ABOMHHUKOBAaHME,
TPaHULBI MEXAY KPUCTAJUIMTaMM, ONOKaMU U JOMEHaMH, Je(eKThl yMaKOBKH M TUIOCKOCTHU
KPUCTAJUIOXMMUYECKOTO  CJIBUTA. OO0beMHBIE  J1e(heKTHI. CrexuomeTpuueckue "
HecTexuomeTpudeckue JaedexThl. M3ocTpykrypHble Kpuctamisl. HM3omopdusm. Taepabie
pacTBopel, uX BUABl. JlmarpaMMmbpl TUTaBKOCTH OWHapHBIX cucteMm. IlpaBuno Berapaa.
Hecrexuomerpuueckue coeauHeHus. OTIMYMTENbHBIE CBOMCTBA HECTEXMOMETPUUYECKUX
coenuneHuil. Knaccudukaiys OMHaApHBIX HECTEXHOMETPHUECKUX COCTMHECHHIA.
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Tpoiiubie u 0Oojee CIOXKHBIE HECTEXHOMETpUdeckue coeauHenus. Kiaccuduxamnms
coequHeHui BkmoueHus. Knartparel, ux kimaccuukanus ©u BUIbl.  TyOyraaToKiaaTpatsbl.
WuTepkanatel. CTaguu MHTEPKaIalUU.

Paznea 2. Iloamukpucranibl. MeToabl neciei0BaHUS TBEPABIX TeJl

2.1. CroiictBa mopotkoB. Tekcrypa. Kepamuka. KoMIIo3uThI.
[Momukpucramnsl. Ilopomku, ux xnaccuuranus. DOPakKIUOHHBIA W TPAHYIOMETPUYECKUI
coctaB. CpeqHUIl pa3Mep YacTHI] U €ro CBA3b C YJEJIbHOW MOBEPXHOCTHIO. XapaKTEPUCTUKU
nopokoB. ['paHuibl M MoOBepXHOCTH pazaena. Kpucrammr, ero omimune or Oioka. JOMEHBI.
Texcrypa u ee Bunsl. Kepamuka, ee knaccudukanmu. Crioco0bl onpeieneHus CpeHero pa3mepa
3epHa W 00BeMHOU momm ¢a3 mo MukpodororpadusM. KoMIIOZUIIMOHHBIA MaTepUabl.
OcHoBHbIE TUIIBI HAaNIOJIHUTENEH, MaTpuLbl. CBOMCTBa KOMIIO3UTOB. HaHOKOMIIO3UTHI.

2.2. MeToipl HicCeIOBaHUS TBEP/IBIX Tell. PeHTreHoha30Bbli aHAIN3

OcCHOBHBIE COBpPEMEHHBIE METOJbl MCCIEAOBAHUS TBEPIABIX Teld. Mukpockomnus.
Hudpakuronnsie MeTonbl. PenTrenoga3oBsiil ananus. u@pakrorpaMMbl KpUCTAIIUYECKUX U
amopdubix Ten. basel nanueix. KadectBenubiii ananu3. KonmwuecTBeHHbIdt ananu3. Pacuer
napaMmeTpoB peuieTku. Pacuet pazmepoB kpuctamiuToB. Pacuer MuUKpoHanps>KEHUH.

Pasznen 3. AmopdHuble Tena, cTekiia, cuTawIibl. DyHKIMOHAIbHbIE HEOPraHUYeCKHe
HAHOMATePHUAJIbI

3.1. XapakrepucTtrka aMmopdHbIX Tea. Meroapl nonydenus. Kpurepun amopduzaimm

Amopdubie Tema. Crexsio. Meroapl MosydeHUsT aMOP(HBIX MaTepHalOB U CTEKOI.
[Tonyuenue amopHbIX BemecTB U3 XuAKoi ¢a3pl. [lonyyeHre aMoppHBIX BEIIECTB U3 T'a30BOM
¢da3zpl.  Amopduzanus KpUCTAUIMYECKUX MarepuaioB. TepMoaMHaMUKa M KHHETHKa
amopduzammu. Kpurepuu amopduzanuu. Merannndeckue crekia. OyHKIIMOHAIBHbBIE CTEKIA.

3.2. Mojienu CTpyKTypbl CTEKJIa

Mopgenu cTpykTypbl crekna. KpucramnutHas mozaensb. Monenb HEynopsao4eHHOU
cetku. Moaenbs bepnana. Monens 'ackena. Moaens Ha ocHoBe nonudapoB dpanka-Kacnoepa.
[Tonmsnper BoponoBa. JIMCKIMHAUMU M AMCHUPALKH, MOJEINM HA OCHOBE AMCKIMHALMOHHBIX
nedeKToB.

HCIepcHbIe cucteMbl. Hanomarepuannl. IlokpeiTs ® mieHKH. HuteBMaHBIC
MaTeprabl. [lopucThle MaTepHaIb
HucnepcHsie cuctembl. Kriaccudukamuss TUCHEPCHBIX CHUCTEM II0 arperaTHOMY
COCTOSIHHIO, TIO pa3Mepy, 1o MepHOoCTH. HaHouacTuIlbl 1 HaHOTOPOWIKH. [IOKPBITHS W TUICHKH.
Onurtakcus u Tonotakcus. HureBunnueie HaHOMaTepuaisl. [lopucTeie MaTepraiibl

4. O0beM yueOHOM JUCUMIIIIMHBI

7 cemecTp
Buner yue6HOI paboTh B 3auerHBIX B akanem.
eIMHULIaX yacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY IJIAHY 2 72
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,8 32
Jlexmn 0,4 16
[Tpaktueckue 3anstus (113) 0,4 16
CamocrositesbHas padora (CP): 1,1 40
KoHnTakTHas camocrositenbHas paboTa 1,1 0,2
CaMOCTOSATENTbHOE U3YYEHUE PA3/IeIOB AUCIIUIUIMHbI 39,8
Buja nToroBoro KOHTpoJIsi 3a4eT
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7 cemecTp
Buner yae6HOI paboThI B 3auerHbIx B actponom.

eIMHHIIAX qacax
O0mas Tpy10eMKOCTh JMCHHUILJIMHBI 10 Y1eOHOMY IUIaHY 2 54
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,8 24
Jlexun 0,4 12
[Ipaxtnueckue 3anstus (113) 0,4 12
CamocrosiTtesnnasi padora (CP): 1,1 30
KonrakTHas camocTosiTenbHast pabota 1,1 0,15
CaMOCTOATENbHOE U3YUEHUE Pa3/IENOB AUCHUIIIMHBI 28,5

Bujx uTOroBOro KOHTpOJIS: 3ayeT

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«MeTtoabl (PU3HMKO-XUMHYECKOT0 AHATU32 B TEXHOJIOTMU PeIKHX META/IOB»

1. Ieap AUCHMIUIMHBI - (QOPMHUPOBAHUE MPAKTUICCKHX HABBIKOB WCIIOIH30BAHUS
COBPEMEHHBIX XUMHUYECCKHX, (U3HKO-XUMHUYCCKHX W (U3HUECKUX METOJO0B aHATHTHYECKOTO
KOHTPOJISI TEXHOJIOTHIECKHX TIPOIIECCOB B MPOHU3BOJICTBE PEIKUX METAJIOB.

2. B pe3syabrare wu3y4YeHUs IUCHUIUIMHBI OOydYawIMiicd MO mporpaMmme
CHeNMAJIUTETA JOJIKEeH:

Obnadamb CIENYIOIIUMA KOMITCTCHITUSIMU |

— CIHOCOOHOCTBIO aHAIM3UPOBATH TEXHOJOTMYECKUN MPOLECC, BBIABIATH €r0 HEJOCTaTKU U
pas3pabaTbIBaTh MEPOIPUATHS MO €ro coBepuieHcTBOBaHMO (ITK-3);

— CIHOCOOHOCTBIO  CaMOCTOSITENIbHO  BBINIOJHSATH ~ MCCIEAOBAaHUS C  HCIOJb30BaHUEM
COBPEMEHHOM  ammapaTypbl ¥  METOJOB  HcCclefoBaHMsi B  oOnacTh  0OBEKTOB
poheCCHOHANBHON JEATENHHOCTH, TPOBOJIUTH KOPPEKTHYIO OOpabOTKYy pE3YJIbTaTOB H
yCTaHaBIIMBaTh aJickBaTHOCTH Moaeei (ITK-10);

— CHOCOOHOCTBIO MPEACTABIATh PE3yNbTaThl UCCIEAOBaHMS B (GopMax OTYETOB, pedeparos,
MyOoMUKaMil W MyOJUYHBIX OOCYXIEHUH, CIIOCOOHOCTHIO (hOPMYIMPOBATH MPAKTUUECKHE
PEKOMEH/IAIMH 10 UCTIOJIb30BAHUIO PE3y/IbTATOB HAay4HbIX HccinenoBanuit (ITK-12);

— CHOCOOHOCTBIO K 0€30MacHOMY THPOBEICHHIO, KOHTPOJIIO, YCOBEPIICHCTBOBAHUIO U
pa3paboTke TEXHOJIOTHYECKUX TMPOIECCOB MPOU3BOJCTBA OCHOBHBIX (PYHKIHOHAIBHBIX
matepuanoB STI, B ToM ducite ¢ HCIOaB30BaHUEM paanoakTHBHBIX MaTepuaioB (ITICK-1.1).

3Hamy:

— 0COOEHHOCTH XMMHUH U aHATUTUYECKOTO OMPENICTICHUS PEAKIX U PACCESTHHBIX 2JIEMEHTOB;

— OCHOBHBIC MNPUHIUINBI (PUIUKO-XUMHUYECKUX U (PU3MYECKHX METOJO0B aHAIUTHYECKOTO
KOHTPOJISI B POU3BO/ICTBE BEUIECTB PEIKUX HIEMEHTOB.

— O0COOCHHOCTH TMpEIBAPUTENILHON TMOATOTOBKH MpO0 s HAJAEKHOTO oOecrneueHus
AQHAJIUTUYECKOTO KOHTPOJIS;

— TPUHIUIB OpraHU3allii AaHAJTUTHYECKOTO KOHTPOJIS B MPOM3BOJCTBE BEIIECTB PEIKHUX
JJIEMEHTOB;

Ymemu:

—  OMNpeAensaTh COAepKaHUE PA3TUYHBIX PEIKUX JIEMEHTOB B pPa3HbIX 00pa3iax;

— TpaMOTHO OPraHMW30BaTh AHAIUTUYECKHI KOHTPOIb TEXHOJOTUYECKUX IMPOILIECCOB B
MIPOU3BOJICTBE PEIKUX JIEMEHTOB;

Braoemy:

— MeTOoJaMH MPOBEIEHHUsS aHallM3a C MPUMEHEHHUEM COBPEMEHHON HaydHOW ammapaTypbl U
00pabOTKH pe3yNbTaTOB AKCIIEPUMEHTA.
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3. KpaTkoe cogep:xanue qTHCHUTLIAHBI

Pasnen 1. OcHOBHBIE OHATHS AHAJTUTHYECKOT0 KOHTPOJIs1. [Ipo6ooTdop.

OCHOBHBIE TOHATHS AHATUTUYECKOTO KOHTpoJisi. OOBEKTHl aHain3a, OCOOEHHOCTH
nepepaboTKU ¥ aHATUTUYECKOTO KOHTPOJIS MPOU3BOJICTB B TEXHOJOTHH PEIKUX H PACCETHHBIX
aneMeHTOB. CTaauu aHATUTUYECKOTO KOHTPOJIS,, 0TOOp MPOOBI, TIOArOTOBKA MPOOKI, H3MEPEHUE,
obOpaboTka pe3ynbraToB. OCOOCHHOCTH OTOOpa MPOO TBEPIBIX, KUIAKUX M Ta3000pa3HBIX
00pasIos.

Pa3nen 2. CneKTPpOCKONMUYECKHE U MACC-CIIEKTPOMETPUYECKHEe MEeTOIbl AHAIN3a

2.1. CrekrpodoToMerprdecKoe onpeieJIeHHe MPa3eo rMa U HeoIMMa B CMECH

Xumudeckue wmetoabl ompexaenenus P3D. Mertoapl omnpeneneHuss CyMMapHOTO
conepxkanuss P3D. Omnpenenenue koHueHTpauuu P3D B cMecn crneKTpopOTOMETPUUYECKUM
METOJIOM.

2.2. CrexrpodoToMeTpruieckoe OompeseieHne WHIMBUAYATbHBIX P30 B cMecH 1o cnekrpam
COOCTBEHHOTO TOTJIOIIEHUSI.

[IpuMeHeHre METOIOB aHaIM3a, OCHOBAHHBIX Ha pa3HUIIE (PU3HKO-XUMHUYECKHX CBOWCTB
P33. Metoap! onpeeneHusi MHAUBUIYATbHBIX 2JIEMEHTOB B cMecu P332, MeTosl onpeneneHus
npuMecei B UHAUBUAYaIbHBIX P30.

2.3. OnpeierneHre IprEMecei HaTprsl U Kalvst B okcriax P30 rraMeHHOH (hOTOMETpHEH.

Bekpritre TBepapix mpo6. OCoOEHHOCTH COCTABJICHUS CXEM aHallM3a, BBIOOpA METOJIOB
aHaJIN3a, TIPEABAPUTEIBHON TMOJTOTOBKH IPOO, COJEPKANUX pEeAKHEe METaLIbl. ATOMHO-
aOCOpOIMOHHBIE W aTOMHO-3MHCCHOHHBIE METOJIbl aHanmm3a. [lmameHHas QoTromerpus,
BO3MOYHOCTH M OTPaHUYCHUSL.

2.4. OnupenerneHre IprMeCH kerne3a B okcriax P30.

[TocnenoBatenbHOCTB OTIEpaITUil IPU MPOBEICHUH JI000TO aHamu3a. BaXkHOCTh KOHTPOJIS
COJIepKaHUs PUMECEH, BIUSIONINX Ha MOTPEOUTENHCKIE CBOMCTBA MaTtepuaioB. [lorpemHocTi
W3MEpEeHUl, BIMSHUE YHMCTOTHI peakTuBOB. [IpuMeHeHue  QOTO3IEKTPOKOIOPUMETpPA TMPHU
againnse okcuaos P30.

Pa3znen 3. Turpumerpuyeckne U paiuoMeTpUYeCKue MeTOAbl AHAJIN3A

3.1. KoMIuieKcOHOMETpUYECKOe ONpeielieHHe CyMMBbl LIUpKOHUS W TadHus. M3ydenue
BIIMSIHUSI COCTAaBa PacTBOpA Ha MOTPEIIHOCTY onpeieneHus. CuekrpooTOMETPUYECKOE TUTPOBAHKE.

[IpumeHeHre KOMILJIEKCOHOB IMPH aHAlU3€ PeIKHUX 3JIeMeHTOB. OmpeiereHne CyMMbl
UUMpKOHUS U TadHus. YcraHoBieHHE (AKTOPOB, BIMAIOIIMX Ha OINpeAeieHHEe LUUPKOHUS U
rapuus. [lorpemnoctu. CnektpodoToMeTpruecKoe TUTPOBAHHUE.

3.2. Anamm3  terpadropuzma  ypaHa.  Pammomerpudeckoe  ompeselieHHe  ypaHa.
Turpumerpuyeckoe ornpeenieHre BaICHTHBIX GOpM ypaHa.

XUMUYECKHE METOJIbl OMpeleNeHus ypaHa. MeTolbl ompe/eneHus] BaJICHTHBIX (opM
ypaHa. ®Dusuko-xuMUYecKHe METOAbl ompeAencHus ypana. OrmpeneneHue TMnpuMeced B
COEIMHEHUSX ypaHa.

Pa3znen 4. DiiekTpoxumMmn4yeckne MeTOIbl AaHAIH3A

4.1. KOHIIyKTOMETpHUYECcKOE OMpPeIelIiCHUE COJICpyKaHusl JIAHTaHA B pacTBOpax

[Ipsmele  snekTpoxumudeckue  meroAbl.  CrocoObl  (UKCHPOBAHUS  TOUKH
SKBHUBAJIEHTHOCTHU npu TUTPUMETPHUECKOM OTIpeNIeIEHUH  PEIKUX  DIIEMEHTOB.
KonaykroMeTpuueckoe TUTPOBaHUE.

4.2. V3yyeHue BIMSHUS TIPOIIECCOB KOMILTIEKCOOOpA30BaHMs Ha TMOTEHIIMOMETPUYECKOe
ompesiesieHre HOHOB (hTOpa ¢ HIOHOCETEKTUBHBIM IIEKTPOJIOM

[ToTeHmmomMeTpuyeckoe ompeesieHne HOHOB (PTopa B pacTBOpax M BIHSHUE TMPOIIECCOB
KOMILJIEKcoOOpa3oBaHue Ha ux onpeneneHue. llpumenenue OydepHbIX cmeceld mpH
OTIpeJIeIeHUH COoJIepKaHus GTOPUA-UOHOB ITPH COBMECTHOM MPUCYTCTBUH C IIUPKOHUEM.
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4. O0beM yueOHOM THCHHMILINHBI

8 cemectp
. B
Buner yae6HOI paboThI R B akanem.

CIMHUTIAX Hacax
OO0uasi TPy10€eMKOCTb IMCHUIIIMHBI 110 Y4e0HOMY IJIAHY 7 252
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 2,67 96
Jlexkmuu - -
[IpaxTnueckue 3ansrus (113) - -
JlabopaTopHbIe 3aHATHS 2,67 96
Camocronitesannasi padora (CP): 4,33 156
KoHTakTHas camocTosiTennbHasi pabora 4,33 0,2
CaMOoCTOSATENFHOE U3YUYEHUE PA3IeIOB UCITUTUTMHBI 155,8
Bua nToroBoro KOHTpoOJIsi: 3a4er

8 cemectp
. B
Buner yue6HOI paboTh SR B actponom.

CIMHUTIAX Hacax
OO01asi TPYI0€MKOCTh THCIUTIIMHBI N0 YYeOHOMY IJIaHY 7 189
KonrakTHasi paboTa — ay1MTOPHbIE 3aHATHS 2,67 72
Jlexnuu - -
[Tpaktuueckue 3ausatus (I113) - -
JlaGopaTopHbIe 3aHITHS 2,67 72
CamocrositesibHas padora (CP): 4,33 117
KonTtakTHas camocTosiTebHas paboTa 4,33 0,15
CaMOCTOSATEILHOE U3YUYEHHE Pa3/IeIOB AUCITUILIMHBI 116,85
Bujx uTOroBOro KOHTpOJIs: 3a4eT

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«XUMHS ¥ TEXHOJIOTHS PeIKUX MeTAJJIOB U ypaHa»

1. I_le.]II/l AUCHMUIIJIMHBI — Q)OpMHpOBaHI/Ie INPAaKTUYCCKUX HABBIKOB B obnactu BBIACJIICHHA,

OYHUCTKH U Pa3JICJICHUs PEIKHUX JIEMEHTOB U ypaHa.
2. B pe3yabTrate WU3yYeHHS JAUCHHILIMHBI
CIIEIUATIMTETA 0JIKEH
Obnadoams creayonuMy KOMIETSHITUSIMH

— CIOCOOHOCTBIO OCYIIECTBIIATH TEXHOJIOTUYECKUN MPOIIECC B COOTBETCTBUM C PErIAMEHTOM U
napamMmeTpoB

HCIIOJIb30BATh TCEXHHUYCCKHE CpeacrBa JJIA

N3MCPCHUMA

TEXHOJIOTMYECKOTr0 Ipoliecca, CBOcTB chipbst 1 npoaykuuu (ITK-1);

—  CIIOCOOHOCTBIO AHAJIN3UPOBATH TEXHOJIOTUYECKHI nponeccC, BBIABJIATL €0 HEAOCTATKU U

pa3pabaTbiBaTh MEPONPUATHS 10 ero coBepiieHcTBOBaHMO (ITK-3);

—  CIIOCOOHOCTBIO NPpUHHUMATh KOHKPCTHOC TCXHHUYCCKOC PCIICHUC C YUYCTOM OXpaHbI Tpy/la,

panualiMoHHON 0€30MacCHOCTH U OXpaHbl oKpykatomieit cpensl (ITK-4);

—  CIIOCOOHOCTBIO IpOBOAUTE PAAUOMECTPUUCCKUC U JOBUMETPUUCCKUC USMCPCHUA U KOPPECKTHO

o0OpabatbIBaTh dKcniepuMeHTa bHbIe qaHHbIe ([TK-6);

OCHOBHBIX

o0yuyawuuiics 1m0 mnporpaMmme




—  CIOCOOHOCTBIO obecrieunth ©Oe30macHOE TMpoBeAeHHE paboThl C  HCIOJIB30BAaHUEM
pPalMOAaKTUBHBIX BEIIECTB B OTKPHITOM BHJEC W OLEHHBATH IMOIy4aeMyl0 703y 3a CYET
BHEIIIHETo ¥ BHyTpeHHero oonyuenus (I1K-7);

— TOTOBHOCTHIO  HCHOJB30BaTh JACUCTBYIOIIME HOPMATHBHBIE JOKYMEHTHI B 00JacTu
panuanroHHOM U saepHoit 6e3onacuocth (ITK-8);

— CIIOCOOHOCTBIO TPEACTABISTH PEe3yNbTaThl MCCIENOBaHHUS B (opMax OT4YETOB, pedeparos,
nyOonMKauii U MyOJIMYHBIX OOCYKIIEHUH, CHOCOOHOCTBIO (OPMYIUPOBATH NMPAKTHUECKHUE
PEKOMEH/IAINH T10 UCTIOJIb30BAHUIO PE3YJIbTATOB HAay4HbIX HccienoBanuit ([IK-12);

—  CIIOCOOHOCTBIO CIIOCOOHOCTH K 6ezomacHoOMY MIPOBECHUIO, KOHTPOJTIO,
YCOBEPUICHCTBOBAHMIO U PAa3pabOTKe TEXHOJIOTUIECKUX MPOLECCOB MPOU3BOJICTBA OCHOBHBIX
¢bynkunonansHeIX MarepuaioB SATL], B ToM 4ucie ¢ WCHONB30BAHWUEM PATHOAKTHBHBIX
marepuanos ([ICK-1.1);

— CIIOCOOHOCTBIO OCYHIECTBIATH KOHTPOJL 3a COOpOM, XpaHEHHEM | TepepadOTKOM
PalMOAaKTUBHBIX OTXOJOB Pa3jIMYHOTO YPOBHS aKTHBHOCTH C WCIIOJIB30BAHUEM MEPEIOBBIX
Mmeto10B oOparienus ¢ PAO (TICK-1.2).

3nameo:

— TIpaBWJIa TEXHUKH 0€301TaCHOCTH MPH paboTe ¢ pEAKUMHU U PaJIMOAKTHBHBIMH DIIEMEHTAMHU;

—  OCHOBHBIE METO/IbI KOJIMUECTBEHHOTO aHaM3a Ipkonus, P30 u ypana;

— METO/bI BCKPBHITHSI MHHEPAJIOB U COSAMHEHUH PEIKNX DIIEMEHTOB U YpaHa;

— crmoco0bl U (PaKTOPhl MHTEHCH(PHUKAIINU MPOIIECCOB BHIMIEIAYMBAHUS PEIKUX JIEMEHTOB U3
PYA ¥ IPOAYKTOB WX 00OTAIICHUS;

— OCHOBHBIE METO/IbI BBIJICIICHHSI, KOHIICHTPUPOBAHUS U PA3/ICIICHUS PEIKHUX DJIEMEHTOB;

—  OCHOBHBIE METO/IbI MTOJIyYEHHs] HHAUBUIYyaJIbHBIX COEMHEHUH PEIKUX IEMEHTOB U YpaHa;

Ymemy:

— TPOBOAMUTH BCKPHITHE MUHEPAIOB M COCIUHEHUH PEIKUX 2JIEMEHTOB U ypaHa,

— TPOBOJMTH BBIJICJIEHUE, KOHIIEHTPUPOBAHHUE U Pa3JeICHUE PEIKUX METAIIOB;

— IPOBOJAUTH KPUTHYECKUN aHAIU3 NOJIY4aeMbIX PE3yJbTaTOB, NMPOBOAUTh UX O0OPabOTKY H
COCTaBJIATh OTYET O MPOJEIAHHON paboTe;

Braoemy:

— METOJO0JIOTHEN ITPOBEICHNUS IIPOLIECCOB BbIILEIAUMBAHUS, )KUAKOCTHON SKCTPAKLIUH, COPOLIMY,
PEIKCTPAKLIUY U IECOPOLIUH PEIKUX IEMEHTOB;

— HaBbIKAMH INPUTOTOBJIECHUS BOJHBIX PAaCTBOPOB CIIOKHOTO COJIEBOTO COCTABa COJEPIKAIIUX
pelKre MeTalibl U YpaH;

— HAaBbIKAMHU IPUTOTOBJIECHUS U IOATOTOBKM OPraHUYECKUX PACTBOPOB HKCTPAreHTOB [UIs
HKCTPAKIUH PEIKHUX 3JIEMEHTOB U ypaHa;

— HaBBIKAMH MOATOTOBKU COPOEHTOB Pa3IMYHbIX KJIACCOB Ui COPOLUMHU PEIKUX IJIEMEHTOB U
ypaHa;

— HaBBIKAMHU  CHEKTPO(OTOMETPUYECKOTr0, TUTPUMETPUYECKOT0O M  TPaBUMETPUUYECKOTO

ONpENeNIeHUs] PEIKUX METAJIOB M ypaHa B JKMIKUX (a3ax mocie BbllleJaunBaHus,

SKCTPAKIUH U copOLuny;

HaBbIKAMM pacyeTa OCHOBHBIX IapaMeTpPOB MPOIIECCOB BBIIIETAYMBAHUSA, >KUIKOCTHON

HKCTPAKIUHU U COpOLIUU.

3. Kparkoe coaep:xaHue THCHMILTHHBI

Beenenne. IIpaBniia TexHuku 6€301aCHOCTH.

OOmue mpaBuina paboOThl U MpaBuiia 0€30MacCHOCTH MpU paboTe B XMMHUYECKOH J1abopaTopuu.
IlepBas nomomb. AHaJIUTUYECKHE XapaKTepUCTUKU. [IpaBMIBHOCTB, BOCHPOM3BOJANMOCTD,
YYBCTBUTEIBHOCTb, TMpeJaeN OOHApPY)KEHUS M CTaHJApTHOE OTKJIOHEHHE aHaJUTHYECKUX
HU3MEPEHUN.

Pazgen 1. Xumuveckne u ¢u3nyeckue MeTOAbl KOJIMYECTBEHHOr0 AHAJM3a PeIKHX
3JIEMEHTOB.
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2.1. I'paBumeTpuyeckuil (BECOBOI) aHAIN3.

JIaGopatopHasi pabota «BecoBoe ompexeneHue jaHTaHa. BecoBoe ompenenceHue HUPKOHUS C
aMMHaKOM M (PEeHUIaAPCOHOBOI KHCIOTOM».

2.2. Turpumerpuyeckuii (0ObEMHBIN) aHAIN3.

JIaGopatopHast pabora «OnpeneneHrne KOHIEHTPAUN PEIKO3EMEbHBIX METAJUIOB U IIUPKOHUS
METOJIOM KOMILJIEKCOHOMETPHYECKOTO THTPOBAHUSY.

JlaboparopHass pabora «OrmpepencHue KOHICHTpAIMK YypaHa wmetojaoMm deppodocdarHo-
BaHaAaTHOI'O TUTPOBAHUS.

2.3. CriekTpo(hOTOMETPHUECKHUIT aHAIN3.

JlaboparopHass pabora «OmnpenerieHne KOHICHTPAIMU I[MPKOHUS C MHUPOKATCXHHOBBIM
¢uoneroBeiM. OnipesienieHne KOHIEHTPAIMH PEIKUX MeTauioB ¢ ApceHaszo |11».

Paznean 2. Ilpouecchbl Bhlle1auMBaHUA.

3.1. JlabopatopHas paboTa «BCKpBITHE dBAMATATA CEPHON KUCIOTOM».

3.2. JIabopatopHas paboTta «BCKphITHE MIUPKOHOBOTO CIIEKA CEPHON KUCIOTOM.

Paznea 3. dKuakoctHast IKkcTpaKuus.

4.1. JJabopaTopHas pabora «V3yueHue KHMHETHKH SKCTpPaKUUU C HNOMOIIbI0 U y3nOHHON
STYEUKU C MNEPEMEIINBAHUCM)) .

4.2. JTabopaTtopHas padora «[loxydeHne u30TepMbl SKCTPAKIIUU ITUPKOHUS B TpHOyTHIPOChHATY.
4.3. Jlabopatopuas pabora «Ilomyuerune mzorepmbl skcTpakinuu UO2(NOz)2 B Thd meromom
M3MeHeHus oobema ¢aszy.

4.4. JlabopaTtopHas pabota «OnpeneneHne cocTaBa IKCTPAarupyeMoTo COSTMHEHUS.

4.5. JJabopaTtopHas paborta «/3yuenue ycinoBuii 0Opa3oBaHMsI TpPeTbel (a3bl MPHU AKCTPAKIIHH
aMHHAMI).

Pa3znen 4. CopOumoHHbIE MPOLECCHI.

5.1. JTabopatopHas paborta «MoHOOOMEHHOE pa3/ieneHIe PeIKO3EMETbHBIX IIEMEHTOB.

5.2. JTabopatopHast padota «CpaBHeHHE cOpOIIMM ypaHa TMPH HMCIHOJb30BaHUU KAaTHOHHTA W
QHUOHUTAY.

5.3. JTabopatopnas padota «Mcnons3oBanue copoeata TBOKC-Th® i u3BnedeHus ypaHa.
5.4. JTabopatopuas padota «CpaBuenune copbentoB TBOKC-Th® u AB-17 nns u3BneueHus
LHUPKOHUS»

4. O0beM yueOHOH TUCUUIIIMHBI

9 cemectp
Byl yue6HO#M paboThI B 3ayerHBIX
B akan. gacax
eMHUIIAX

OO0mas TpyA0eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILJIAHY 6 216
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 2,67 96
Jlexun - -
[TpakTnueckue 3anstus (113) - -
JlaGopaTopHbIe 3aHITHS 2,67 96
CamocrositesbHas padora (CP): 3,33 120

KonrtakTHas camocrositenbHas paboTa 333 0,2

CaMOCTOATENBHOE N3YUEHHUE PA3JIEN0OB IUCIUIUINHEI ’ 119,8
Buja nToroBoro KOHTpoOJIs: 3ayer
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9 cemectp
Buner yae6HOI paboThI B 3aueTHBIX
B actp. yacax
eIMHUIAX
OO0masi TPy10€eMKOCTh IMCHUIIHHBI 110 Y4€0HOMY IJIAHY 6 162
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2,67 72
Jleknuu - -
[Ipaxtnueckue 3anstus (113) - -
JlaGopaTopHbIe 3aHATHS 2,67 72
CamocrosiTtesbnasi padora (CP): 3,33 90
KonrtakTHas camocTosiTesbHast pabota 333 0,15
CamocTosITeTbHOE H3YUeHHE Pa3/IeioB JUCIUTUINHBI ’ 88,85
Bujx uTOroBOro KOHTpOJIS: 3ayeT

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«IIpoexTHpPOBaHUE NPOU3BOACTB PEAKHX METAJLJIOB»

1. Heab aucuumimHbl - GOpMUPOBaHHE y OOydYalOIIMXCS KOMIETEHLIHUH B 00JacTu

MPOEKTUPOBAHUS MMPOU3BOJICTB PEAKUX METAIIOB C YIETOM CHEIU(UKH OTPACTH U HOPMATHBHO-
MPaBOBOM Oa3kbI.

2. B pe3yabTrare uU3yYeHHs AUCHUILUIMHBI oOydawoumiics 1m0 mnporpaMmme

ClIeHMaJIuTETA J0J/KCH:

Obnadams CIenyOUMMHA KOMIIETEHITUSIMU .
CIIOCOOHOCTEIO YIIPaBIIATH JEHCTBYIOIITUMU TEXHOJIOTHYECKHUMH MPOIIECCaMH,
00€ecCTeunBarOIMMHU BBIITYCK MPOIYKIIMH, OTBEUAIOIIEH TPEOOBAaHUSAM CTaHIAPTOB U PBHIHKA
(TIK-15);
CIIOCOOHOCTRIO K TIPOBEJCHUIO aHajdM3a TEXHUYCCKUX 3aJaHMi Ha MPOCKTUPOBAHUE W
MPOEKTOB C YYETOM CYIIECTBYIOIIETO SIIGPHOTO M HAIMOHAJIBLHOTO  SIEPHOTO
3akonoaarenascTBa (ITK-18);
CIOCOOHOCTBIO K MPOBEJCHUIO TTATEHTHBIX UCCIEAOBAHUN C LIETBI0 00eCIIeYeHUs MAaTCHTHOU
YHCTOTHI HOBBIX MPOEKTHBIX pemeHwuii (ITK-19);
CIOCOOHOCTRI0O K Pa3pabOTKE HOBBIX TEXHOJIOTMYECKHMX CXEM Ha OCHOBE pPE3yJbTaTOB
Hay4YHO-HCcaemoBareabckux padot (ITK-20);
CIIOCOOHOCTBIO HCIOJB30BaTh CPEJCTBA aBTOMATH3AIlMM TIPH TIOJTOTOBKE IPOCKTHOU
noxkymenraruu (ITK-21).
CHOCOOHOCTBIO K 0€30MacHOMY MPOBEACHUIO, KOHTPOJIIO, YCOBEPILIEHCTBOBAHUIO W
pa3paboTke TEXHOJOTHYECKHX TMPOIECCOB IMPOU3BOJACTBA OCHOBHBIX (DYHKIIMOHAIBHBIX
matepuanoB SATI, B ToM 4uciie ¢ HCIOIB30BaHUEM paanoakTHBHEIX MarepuaioB (IICK-1.1)
3name:
QITOPUTM U crielU(PUKY TIPOEKTUPOBAHUS MPOU3BOJICTB PEIKUX METAIUIOB;
OCHOBHBbIE HOPMATHUBHBIE TOKYMEHTHI MPH MPOCKTUPOBAHUH MPOU3BOJICTB PEIKUX METAJIIOB
B Poccuiickon ®@enepanuy;
COBPEMEHHBIE TPeOOBaHMS K TEXHOJIOTHUYECKUM CXEMaM, alTOpPUTM BbIOOpa ONTHMAIBHOTO
BapuaHTa CXeMbl U 000PyIOBaAHUS;
AJIEMEHTHI CTPOUTENHHOTO MPOEKTUPOBAHUS (TPUHIUIIBI PACIIONOKEHUS 000PYAOBaHUS U
YCTaHOBOK, CIOCOOBI HMX MOHTa)Xa W JEMOHTaka M T.1.); CIIOCOOBI BHYTPHIIEXOBOM
TPAHCTIOPTUPOBKH CHIPHSI, BCIOMOTATEIbHBIX MaTEPHUATIOB, OTXO/I0B U TOTOBBIX MIPOYKTOB;
OpPraHM3aIMI0 KOHTPOJII KAauyeCTBAa MCXOJIHOTO CHIPhs, MPOMEKYTOUHBIX U KOHEUHBIX
MIPOJIyKTOB;
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CHCTEMY KOHTpPOJsI cOPOCOB, BBIOPOCOB, COCTOSIHUSI OKPYKAIOIIEW MPUPOIHOM Cpeabl Ha
MPEANPUATHH, B CAHUTAPHO-3ALIUTHON 30HE M HA CEIUTEOHON TEppUTOPUHU, MEPOIIPUATHS
10 TeXHUKE 0€30MaCHOCTH U MPOMCAHUTAPHHU.

Ymemo:

— ITPOBOAMUTH CONOCTAaBUTENIbHBIM aHAIN3 PA3JIMYHBIX BAPUAHTOB TEXHOJIOIMUYECKHUX CXEM H
BBIOMPAThH ONTUMAIEHBIN;

— KPUTHYECKU OLICHHMBATh IPUHATHIE TEXHOJIOTMYECKUE (TEXHUYECKHE) PEIIECHUS Ha OCHOBE
CaMOCTOSITEIbHOW PAa0OTBI C TEXHWYECKOH M CIPABOYHOW JIUTEPATYpOHl M BBHIIOJHEHHUS
AHAJIUTUYECKUX, PACUETHBIX U Ipaduyueckux padoT;

— COCTaBJISATh MATE€PUAJIbHBIM M SHEPreTUYECKUl OalaHChl; IPOU3BOJUTH PAcCu€Thl OCHOBHBIX
anmnaparos.

Braoemy:

— HaBbIKAMM  AHAJIMTUYECKOTO  OCMBICIEHMS M  KPUTUYECKOW  OLIEHKM  HPHUHATHIX
TEXHOJIOTMYECKUX (TEXHUYECKUX) PEIICHU;

— HaBbIKAaMM BBINOJHEHMS] AHAJIWTUYECKHX, pAcCUeTHBIX U Trpaduyeckux padboT mnpu

MIPOEKTUPOBAHUH ITPOU3BOJICTBA PEIKUX JIEMEHTOB;

HaBbIKaMU BbIOOPAa OCHOBHOTO M BCIIOMOTATEIBHOTO TEXHOJIOTUYECKOTO 000PY10BAHUSI.

3. Kparkoe conep:kanue 1uCHMIINHBI
Pa3znen 1. OcHOBHBIC NOHATHS M HOPMATHBHAs 0232 IPOEKTHPOBAHUSA NPOU3BOJACTB
peakux meraioB. Cienupuka npeanpoeKTHOH CTAANH.

Opranu3zandoHHas CTpyKTypa oTpacid. ['eHepanbHbld TpOeKTUpOBIIMK. [Ipumepnas
CTPYKTypa IpPOEKTHOrO0 HMHCTUTyTa. DYHKIHMM TEXHOJOTHUYECKOTO OTJeNa M TEeXHOJIora-
MIPOEKTUPOBIIIMKA.

Enunbpie oTpacneBble METOAMYECKHE yKa3aHUS JBYCTAJAUWHOTO IPOECKTUPOBAHMS
00BEKTOB KamUTAJIBHOTO cTpouTeibcTBa ['ockopnopamuu «Pocatrom», HE MMEIOIIUX aHAJIOrOB
Ha Tepputopun P® wu 3a ee mnpememamu (2017). Drtambl W CTaAWM TPOEKTHUPOBAHUSA.
PerpocniekTuBHBIN aHANMM3 aJrOpUTMa COBPEMEHHOTO MpoeKTHupoBaHus B PO (mocnemnue 15
net). ['moccapuii Mo IMCHUIUIMHE TPOSKTUPOBaHUS. ['pagocTpoutenbHblii koaekc PO.

Crietn¢uka mpeanpoeKTHON CTaJuu MPOEKTUPOBAHUS MPOU3BOJCTB PEAKHX METAJIOB.
OcHOBHBIE JTOKYMEHTHI. ANTOPUTM pa3pabOTKH, coryiacoBaHusi U yrBepxkaeHuss OO0CHOBaHMI
uaectuiuii  (OBUH). JloroBop, 3amanue Ha paszpaborky OBUH. Ilopsmox pa3spaboTkw,
cornacoBanus W yrBepxkaeHus OBMH. OcHOBHbIE TEXHUKO-dKOHOMUYECKHE M (DUHAHCOBBIC
nokazarenu as yreepxkaenust ObH.

Hcxonnsle nanHple Ha mnpoektupoBanue. CocraB, MOPSAIOK pa3pabOTKH, pasienbl U
npuioxkeHus. [lepeueHb UCXOAHBIX JaHHBIX JJISl IPOEKTUPOBAHUS Hanbojee pacpoCTPpaHEHHBIX
OIepaluii B IPOU3BOJICTBE PEIKUX METAIIOB.

Pa3nen 2. Craaus NpoeKTHPOBAHMSA. AJITOPUTM COBPEMEHHOI'0 NPOEKTHPOBAHMS.

2.1. CocraB u cojepxaHue MPOEKTa MPOU3BOJICTB PEAKUX METAJIOB. | JTaBHBIN UHXKEHED
npoekTa: QyHKIUY, 3a7a49u, 00sS3aHHOCTH, IPaBa.

OOBEeKThl KanmUTaIbHOTO CTPOUTENHCTBA (IIPOU3BOJICTBEHHOTO, HEMPOU3BOIACTBEHHOIO
Ha3HA4YeHUs, JUHEHHbIE). 3aJaHue Ha MPOEKTUPOBaHHE OOBEKTOB MPOU3BOJCTBEHHOTO
HaszHaueHus. CoctaB u conepxanue [Ipoekra. CocraB u conepxkanue Pabouelt fokymeHTanuu.

KmtoueBble ¢urypsl pykoBoauTeneld (reHepajbHbIH MPOSKTHPOBIIUK, TIJIaBHBIN
KOHCTPYKTOp, IJIaBHBII MH)KEHEP NPOEKTA, 3aKa3UMK-3aCTPOMILUK, HAy4YHBIH PYKOBOIUTENIb U
T.4.). DyHKIMM, 3a7a4M, oOs3aHHOCTM M mpaBa. CoctaB M cojepkaHue yactu IIpoekrta
«TexXHOIOTNYECKUE PELICHUS.

2.2. DKOJIOrMYECKNE aCEKThI NPOCKTUPOBAHUS POU3BOJICTB PEAKHUX DJIEMEHTOB

DKOJIOTHYECKUH MacTIOPT NPOMBIIIIEHHOTO NpeanpusaTHsi. OcCOOEHHOCTH 3allOJTHEHHUS €ro
pa3znenoB. 3arps3HeHHe OKpyXkKaromed cpeabl (aurocdepsl, armocdepsl, Truapocheps)
IIPOMBIIIJIEHHBIMU  NIPEANPUATUAMHU. VICTOUHMKM 3arpsi3HEHUs W HCTOYHUKHM BBIJCIICHUS.
Haubouiee pacpocTpaHeHHbIE TPYIIBI BEIIECTB XUMUUECKOTO 3arpsi3HeHHUs MouyBbl. OCHOBHBIE
MEpONpUATHS 10 60pbOe ¢ 3arpsi3HEHHEM aTMOC(EPHOro BO3AyXa. ANMaparsl U YCTPOUCTBA A
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OUMCTKM BO3JlyXa M ra3oB OT B3BELIEHHBIX 4acTHll (IIbUIM WM TyMaHa). Mepomnpustus mno
3amure ruapocepbl. OuncTka CTOYHBIX BOJ, MPOMBINIIEHHBIX npennpuaruii. [loxasarenn
kauvectBa ouuctku (BIIK:, OBVYB, I1JK, ITJIC u xp.)

Knaccudukarus mpoOMBIIUICHHBIX TPEINPHUITHIA B 3aBUCUMOCTH OT BBIJCISIEMBIX HMU
BpenHbiXx BemecTB. HopmaTuBHbie mokazarenu. Pasmepsl canutapHo-3amuTHON 30HBI (C33).
Meponpustisi 10 OXpaHe OKpyxkaromed npuponHoil cpensl. CaHupoBaHue (OYMCTKA) U
PEKyJIbTUBALIUS TEPPUTOPUH (TEXHUUECKAsl, OMOJIOrNUECKas).

2.3. CuenyanbHble  pa3jiedbl  MPOCKTHPOBAHMS  NPOMBIINUICHHBIX  MPEANPUATUHN
IIPOM3BOJICTBA PEIKHUX METAJIOB.

CriennanbHble pa3zeiibl IPOSKTUPOBAHUS NPOMBIIIJIEHHBIX HPEAIPUATUN (OTOIUICHUE,
BEHTUJISILUS, BOJOCHA0KEHNE, KaHaIu3aus 1 JIp.).

AHanu3 MarepuanoB, BBIIIOJHEHHBIX NMpoeKTHbIMU opraHuzauusmMu (OBUH, Ilpoekra,
PaGouero nmpoekra CTpOUTENbCTBA (PEKOHCTPYKIUH) U Jp. IPOU3BOACTB PEAKUX METAIJIOB.

2.4. CrpouTenbHas 4acTh MPOEKTA.

Tumnbsl TPOMBIIIUICHHBIX 37aHUN (OJHO-, MHOTO3TaXXHbIE, TTABWJILOHHOTO THUIIA), IIar
KOJIOHH, BBICOTHI IMOMEIIEHUH OT OTMETKM YHUCTOro Moja O HHM3a HECYUIMX KOHCTPYKIIMM
MEPEKPBITHS B 3/1aHUSAX 0€3 MOCTOBBIX KpaHOB M C MOCTOBBIMM KpaHaMmu M T.I. Pacronoxenue
obopynoBaHusT BHE 3JaHWi. VIH)XEHEpHBIE COOPY)KEHHMsI M WX Ha3HAYeHHWE. Y CIIOBHS
MIPOTHUBOMNOXKAPHOM 0€30MaCHOCTH U B3PhIBOOIIACHOCTH 3aHMI.

Pa3nen 3. KypcoBoe npoekrupoBanmue.

TpeGoBanusi K colepKaHUIO KypCOBOTO TpoekTa (pazgen: TexHomoruveckass 4acTh) U
0(OPMIIEHHIO pacUeTHO-TIOSICHUTENIbHOM 3anucku. ['paduyeckas yacTh mpoeKTa.

Br16op 1 xapakTepucTHKa OCHOBHOTO M BCIIOMOTATENIbHOTO 000pyJoBaHMs. MeToasl u
ANTOPUTM pacueTa (KOHCTPYHUPOBaHHS) OCHOBHOTO arlapara.

KWII, aBTromaruszanusi, MEXaHW3AIUs TEXHOJOTUYECKUX mporeccoB. OpraHuzanus
KOHTPOJISl KauecTBa MPOAYKIUU. TexHnka 6€e301acCHOCTH U OXpaHa Tpyaa.

BrinonHeHne KypcoBOro NpoeKTa 1o MHANBUIYAIbHOMY 3a/1aHHUIO.

4. O0beM yueOHOI JMCIUNIHHBI

. 10 cemectp

Bupl yue6HO#M paboThI 3B AKAL 12008
O01mas Tpy10eMKOCTb JTMCIHIIJIMHbI 3,0 108
KontakTHasi pa6oTa — ayIMTOpPHbIE 0,89 32
3aHATHSA:
Jlexkiun 0,445 16
[Tpaktueckue 3anstus (113) 0,445 16
CamocrosiTesibHas padoTa 2,11 76
KoHTtakTHas caMocTosTebHAs paboTa 0,4
CaMOoCTOATEbHOE N3YUEHUE Pa3/IeIOB IUCIUTUIUHEI 2,11 35,6
BrinosiHeHue KypcoBOro mpoeKTa 40,0
Buabl KOHTpOJIA:
3auer + +
KypcoBoii mpoekT — 3a4eT ¢ OlleHKOM + +

. 10 cemectp

Bunsl yueOHOM paboTh 3B AcTp. dacos
O0mas TpyA0eMKOCTb M CIHIIJIHHBI 3 81
KonTakTHasi paboTa — ayAnTOpHBIE 0,89 24
3aHATHSA:
Jlexun 0,445 12
[Ipaktuueckue 3ausarus (113) 0,445 12
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CamocrosiTesibHasi paboTa 2,11 57
KoHnrakTHas camoctosiTenbHas paboTa 0,3
CaMOCTOATEIbHOE U3YUYEHUE PA3JIENIOB TUCIUILIMHBI 26,7
BEINoIHERUE KypCOBOTO IPOEKTA 2,11 30
Buabl KOHTpOJIA:

3agyer + +
KypcoBoii npoeKkT — 3a4eT ¢ OLCeHKOI + +

AHHOTanus padoyeil NPorpaMMsl M CHHUIIJIMHBI
«JIeKTUBHbIE JUCHUILUINHBI 110 (pU3MYecKOii KyJIbType U CIIOPTY»

1. Henb AuCHMIUIMHBI — COCTOUT B (POPMUPOBAHNN (PU3NYECKON KYIbTYPhl JUUYHOCTH U
CrIOCOOHOCTH HAIIPaBJIEHHOTO HCIIOJIb30BaHUS PAa3HOOOPA3HBIX CPEJCTB (PU3HMUECKOU KYIbTYpPhI
U CHIOpTa, TypU3Ma JJIsi COXpPaHEHUSI U YKPETUICHUS 370POBbS, MCUX0(DU3NIECKOMN MOATOTOBKH U
CaMOTIOITOTOBKU K Oyayiied mpoQecCHOHAIBHON JeATEeIbHOCTH, TOJYyYeHUH HAaBBIKA B OJTHOM
13 BRIOpAaHHBIX BUJIOB CIIOPTA.

2. B pesyabrare wu3yvyeHusi AMCUMILUIMHBI oOO0ydalwuuiicsi M0 mnporpamme
CIenMAJINTEeTa J0JIKEeH:

Obnadams CIenyONUMHA KOMIETEHITUSIMUA:

— CIIOCOOHOCTBIO K CaMOPa3BUTHIO, TOBHINICHUIO CBOEH KBaTM(HUKAIMM W MacTepCTBa,
CIOCOOHOCTBIO CaMOCTOSITENIBHO TMPUMEHSATh METOIbl M CPEJICTBA TO3HAHMS, OOy4eHUs |
CAMOKOHTPOJISL /Il MPUOOPETCHHMs] HOBBIX 3HAHWM W YMEHUH B OOJACTH TEXHUKH U
TE€XHOJIOTMH, MAaTEMAaTUKH, €CTECTBEHHBIX, I'YMAaHUTAPHBIX, COLMAIBHBIX U IKOHOMHUYECKHX
HayK, B TOM 4YHCI€ B HOBBIX OOJAaCTSIX, HEMOCPEACTBEHHO HE CBS3aHHBIX CO cdepoii
npo(hecCHOHAIbHOW  JIEATENIbHOCTH,  Pa3BUTUS  COLMAIBHBIX U MPO(eCcCHOHATBHBIX
kommerennuii (OK-10);

— CHOCOOHOCTBIO HCMOJIBb30BaTh METOJbI M CPENCTBA (PU3MUYECKOW KYJIbTYpBI Ul YKpEIUICHUs
3I0POBbS M IOCTHIKEHUS JTOJHKHOTO YPOBHSI MOJIHOIICHHOW COITMATIBHON U MPO(deCCHOHATLHOM
nestensHoctr (OK-14).

—  CIOCOOHOCTRIO K Opranu3anuu pabots! moqunHeHHbIX (TTK-13).

3uams.

— HAYYHO-TIPAKTUYECKUE OCHOBBI (PU3MUECKON KYJIBTYpPHI U CIIOPTA;

— BJIMSHUE O3J0POBUTENILHBIX CHUCTEM (H3MYECKOTO0 BOCIUTAHMUS Ha YKPEIUIEHHE 3JI0POBbS,
po(UIAKTUKY NPOoQecCHOHATBHBIX 3a00JI€BaHUI U BPEIHBIX MTPUBHIYEK;

— ¢cnocoObl KOHTPOJIS U OLIEHKH (PU3UYECKOTO Pa3BUTHUS U (PU3UYECKON TOATOTOBIEHHOCTH;

— TpaBuUja U CIOCOObI IUIAHHPOBAHUS HHIUBUAYaIbHBIX 3aHATUN pa3NUYHON IIeJIeBON
HaIlpaBJICHHOCTH;

— cnoptuBHbie Tpaauimu MXTU-PXTY um. J[.1. Menneneena.

Ymemn:

— BBINOJHATH HMHAWBHIYaTbHO TMOJOOpAaHHBIE KOMILJIEKCHI MO (DU3MYECKON KyIbType U
pa3IMYHBIM BUJaM CIIOPTA;

— OCYILECTBISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO0 OpraHM3Ma M cOONMoJaTh MpaBHiia
TUTHEHBI U TEXHUKH 0€30TIaCHOCTH;

— OCYILECTBISTH TBOPUECKOE COTPYIHUYECTBO B KOJIEKTUBHBIX (hopMax 3aHATUN PU3NUIECKON
KyJIbTYpOH U CIOPTOM;

—  BBINOJHATH MPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPaXOBKH.

Braoemy:

— CpeacTBaMH M METOJaMH  VKpPeIUICHHWsS WHIUBUAYAIbHOTO 370POBBS, (DHU3HUECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

— JOJDKHBIM YpPOBHEM (DM3UYECKON MOATOTOBIEHHOCTH, HEOOXOIUMBIM [UIsi Ka4eCTBEHHOTO
YCBOGHHS MPO(ecCHOHANBHBIX YMEHUN M HABBIKOB B TIpollecce OOydeHus B By3e, s

144




oOecrieueHHs TOJHOIEHHOW COIMAIBHOM H TMPOQPECCHOHAIBHON AEATEIBbHOCTH IMOCIe
OKOHYaHUs Y4eOHOTO 3aBEICHHUS;

— TEXHUYCCKHMMH M TAKTHUYECKUMHU HABBIKAMU B OJTHOM U3 BHUJIOB CIIOPTA;

— WCHOJIb30BaTh TNPUOOPETCHHBIC 3HAHWS W YMEHHS B NPAKTHYECKOW JEATEIbHOCTH H
MMOBCEAHEBHOM KU3HU.

3. KpaTkoe coaep:kaHue TUCHUILTHHBI

[IpeaycMoTpeHbl MpakTUUECKHE 3aHATHUA OOydaromierocs B CHEIUAIUTETE II0
macuuiuiiae « Puszuyeckan Kyavmypa u cnopm (31eKkmuehvle oucyuniunsl)» B oobeme 196
akaj. yacoB / 147 acTp. 4acoB B Te4eHHE 4YeThIpex ceMecTpoB (mo 32 akaj. 4. B 1 u 4 ceM., no
66 uac. Bo 2 u 3 cemecTpax), a Tak)Ke caMOCTOsITeNIbHAs padoTa B oObeme 132 akas. gacos / 99
acTp. 4acoOB B TEUEHUE YETHIPEX CEMECTPOB.

KoHTpons ycrmeBaeMOCTH CTYACHTOB BEICTCS 10 TPUHATOW B YHUBEPCHUTETE
PEHUTHUHIOBOM CUCTEME.

C uenpio ompesesieHus] TPYMHIbl 3J0pPOBbs OO0YYAIOIIUXCS, B Haydaje y4eOHOTO rojaa
Kadenpa (GU3MYECKOTO BOCIHUTAHHUS KOHTPOJIMPYET MPOXOXKICHHUE CTyIACHTaMH BpadyeOHOTO
KOHTpPOJIS, TPHHUMAs MEJUIUHCKHE 3aKIIOYCHHS O TPYIIe 3J0POBbS IS 3aHATHH 10
(bU3UYECKON KYIbTYype M CIOPTY M3 TOPOJCKUX TMOJUKIUHUK M0 MECTY JKUTEIhCTBA CTYICHTA,
I'TT Ne 219, MeauUMHCKHX ULEHTPOB, HMMEIOIIMX JIMIEH3UI0 HAa MPaBO MPEAOCTABICHUS
MEJIUIIUHCKUX YCIIYT.

[lo pesynpTaTaM MEIMIMHCKOTO OCMOTpA MPOMCXOTUT paCIpeleleHUe CTYACHTOB IIO
Y4€OHBIM OTICIICHHSIM.

B ocnosnoe otnenenune pacnpenensorcs CTyIASHTbl, HA OCHOBAaHUHU JIaHHBIX BpaueOHOTO
KOHTPOJIsI, UMEIOIINE OCHOBHYIO WJIH TIOJATOTOBUTEIBLHYIO TPYIITY 370POBbSL.

CryneHThl, TONYYUBUIME CHEIUAIbHYI0 MEIUIMHCKYI0O Trpynny «A» umn  «by,
pacrhpenensoTcs B cneyuaivbHoe Meouyunckoe otneneHue. Jlis  ykazaHHOW KaTeropHuu
CTYIEHTOB pa3zpaboTaHa OT/AeIbHas Iporpamma.

B cnopmusnoe otnenenue 3a4uCisiOTCS CTYIEHThI, UIMEIOLE CIOPTUBHBIE pa3psiabl WK
XOpOIIyl0 (PU3UYECKYI0 TMOJATOTOBKY, IO3BOJSIONIYI0O WM OBITh 3a4MCICHHBIM B COOpHBIC
KOMaHJbl YHUBEpPCHUTETa 10 Pa3IUYHBIM BHJAM cropra (MEIUIMHCKas TpyIa 3J0pOBbS —
OCHOBHAs WJIU MOJATOTOBUTENIbHAS).

Ne Pa3gen mucruuinHel Bcero, KP CP
/1 aKajzeM. .
1.| Pazgea 1. OcHOBBI OCTPOEHUS 150 80 70

0310POBHUTEJILHONH TPEHUPOBKH

1.1} O3gopoBuUTENBHAS HAPABICHHOCTD — KaK 12 8 4
BOKHCHIIINHA MPUHIIUTI CUCTEMBI (PU3HUYECKOTO
BOCIIUTAHMS

1.2} OcHOBBI OCTPOEHUS 0310POBUTEIHHON 62 32 30
TPEHUPOBKHU

1.3] ®u3KyabTYpHO-03I0POBUTEIBHBIE METOAUKH U 48 28 20
CHUCTEMBI

1.4 OtueHka cOCTOSIHUSI 3JI0POBbSI 28 12 16

2 | Paznen 2. /IBurarejibHble BO3MOKHOCTH 153 108 45

YyeJiOBeKa — BOCMUTaHUEe (pu3nyeckux
kauectB. BOCKI'TO

2.1 TlosiBnenue u BHeApeHue kommiekca [ TO 6 3 3

2.2| Bocriutanue pU3NYECKUX Ka4eCTB 53 35 18
oOyuaronmxcs

2.3| IIpodeccuoHanbHO-IpUKIIAAHAs (PU3NUECKas 45 35 10
IMOITOTOBKA

2.4) TToABM>XHOCTE ABUTATEILHOTO HABBIKA. 49 35 14
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B3anmocBs3b (M3HUECKUX KAUeCTB
3 | Pazgen 3. MeToauka opraHu3anuu u 25 8 17
NPOBe/IeHHUsI CIIOPTUBHBIX COPEBHOBAHUI 1
(pU3KYILTYPHO-MACCOBBIX MEPONPHUSTHIA.
ITuKa PU3NYecKoi KyJbTYPhl U CIOPTA
3.1} XapakTepucTuKa CHOPTHBHBIX COPEBHOBAHHIA U 5 2 3
(U3KYIBTYPHO-MACCOBBIX MEPOTIPUITUN
3.2| Opranuzanusi CIOPTUBHBIX MEPOIPUSTHHA 8 2 6
3.3| HpaBcTBeHHBIE OTHOIICHUS B CIIOPTE 6 2 4
3.4| IlpodunakTrka HaApYIIEHUI CITIOPTUBHON ITHUKH. 6 2 4
BAJTIA
UTOro 328 196 132
4. O0beM yueOHOM THCHMIIINHBI
B Cemectp
Bun yue6Hoit paboThl aKajieMm. 1 2 2 4
qacax
O611ast TpyA0€MKOCTh AUCHUIUIMHBI 110 328 56 92 90 90
y4eOHOMY TUTaHY
KonTtakTHasi padoTa — ayiuTopHbIe 196 32 66 66 32
3aHATHSA
[Ipaktuueckue 3ausatus (I113) 196 32 66 66 32
CamocrositesbHas padora (CP) 132 24 26 24 58
KonTtakTHas camocTosiTenbHas pabota 66 12 13 12 29
CamMocTosTenpHOE H3yUeHUE Pa3/IeiioB 66 12 13 12 29
JMCIUTUTHHEI
Bujx uTOroBOro KOHTpOJIs: 3a4yeT 3a4yeT 3a4yeT 3a4yer 3a4er
B actpo Cemectp
Bunx yaeOHoM paboTh qacax 1 2 3 4
OO61ast TpyA0eMKOCTh AUCIUTUIHHBI 10 246 42 69 67,5 67,5
yuyeOHOMY IUIaHy
KonTakTHasi paboTa — ayAuTOpHbBIE 147 24 495 495 24
3aHATHSA
[Ipaktuueckue 3anstus (I13) 147 24 49,5 49,5 24
CamocrositeabHas padora (CP) 99 18 19,5 18 435
KonTakTHas camocrosiTenbHas paboTa 49,5 9 9,75 9 21,75
CamMmocTosATenbHOE U3yUEHUE Pa3/IEIoB 49,5 9 9,75 9 21,75
JIMCIUTUTHHBI
Buja nToroBoro KOHTpoOJIs: 3ayer 3ayer 3a4yeT 3a4yeT 3a4yeT
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4.4.3 IucuMIuIMHbI BADHATHBHOM YacTH (IMCHUILINHBI 110 BHIOOPY)

AHHOTauMs padoyeii MporpaMMbl AU CHUIIHHBI
«BBeneHue B (PM3MKY B TEXHOJIOTHH MAaTEPHAJIOB COBPEMEHHOH IHEPreTHKH»

1. Heap aucuMmuIMHbI - NpUOOpPETEHNUE CTYACHTAMM 3HAHUM MO OCHOBHBIM pa3jeiam
(GU3UKK ¥ YMEHUIO IPUMEHSTH UX B APYTUX €CTECTBEHHOHAYYHBIX TUCIUILIMHAX.
2. B pe3yabTraTre uU3yYeHHs] JUCHUILUIMHBI OOy4YawINMiici 1O mporpamMmme
CIEeNMAJINTETA JOJIKEeH:
Obaadamse CIETYIOIAMA KOMITCTESHITUSMHU:
—  CHOCOOHOCTBIO HCIIOJIb30BAaTh MAaTEMAaTHUECKHE, E€CTeCTBEHHOHAYYHBIE M WH)KEHEPHBIC
3HAHMS IS PELICHUS 3a1a4 CBoe nmpodeccronambHoi aestenbroctu (OITK-1).
3nams:
—  CYIIHOCTb (PM3HYECKUX 3aKOHOB MEXAHUKH, MOJEKYJISIPHON (U3UKHU U TEPMOAUHAMUKHY;
—  TPHUHIUIBI PEHICHUs PU3NIECKUX 3a]1ad;
Ymemy:
— TpPUMEHATh MpPHOOpETEeHHBbIE B TMpoliecce OOydeHUs 3HaHHWS MpPU H3YUYEHUH JpPYTrux
JUCIUIUIMH €CTECTBEHHOHAYYHOI'O U OOIIETEXHUYECKOTO [IUKJIA;
Bnaoemy:
—  METOJUKOM pemeHus (pU3NUecKrx 3a/1a4 B paMKaX U3y4yaeMoro Kypca.

3. KpaTkoe coaep:kaHue TUCHUTIIAHBI

Pazgea 1. OcHOBBI MeXaHUKH

Kunematuka touku. MexaHnudeckoe aBwkeHue. Tpaektopus. [lyTe mnepemenieHue.
Ckopocte u yckopeHue. OTHOCHUTENBHOCTb JBWXKEHUS. THMBI ABMKEHHUS B KHHEMAaTHKeE.
PaBHOMepHOE U paBHONEpeMEHHOE JBHXKEHHE. ['paduueckoe mpencTaBieHUE IBHKCHHE.
CBobOonHoe maneHue Tel. PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH. OCHOBBI JMHAMHKH.
ITepBriit 3akoH Hprotona. MHeprumanbHble cucTeMbl OTcYeTa. [IpMHUIMI OTHOCHUTEIBHOCTH
lanunes. Macca. Cuma. Bropoit 3akoH HprooroHa. YcioBus paBHOBECHSI TeNl. 3aKOHBI
COXpaHEHHUs B MexaHuke. Mimmynbce Tena. 3akoH coXpaHeHUs UMITyibca. Mexannyeckas padbora.
MomHocTh. MexaHuyeckass SHeprusi Teja. 3aKOH COXpPAaHEHHUS OSHEPruh B MEXaHHKE.
Mexannyeckue kojebaHus U BOJIHBL ['apMoHudeckue kosiebanus. MareMatnyeckuii MasTHUK.
[Ipyxunnsii  MaatHuk. [IpeBpamieHue SHepruM TMNpU TAPMOHHYECKUX  KOJIEOaHUSX.
Pacnipoctpanenrie MexaHUYECKUX BOJIH B YIPYTrux cpenax. [lonepeunsie 1 npo10JibHbIE BOJIHBI.
Pa3znen 2. MoJiekyJsipHasi pusuka

OcHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO-KMHETUYECKO Teopun. ATOMHasl TuroTe3a. Macca
u pazmep moiekyin. Yucino ABoragpo. Mneanbubiii ra3. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-
KMHETUYEeCKOW Teopuu. AOCONIOTHas TemrepaTypHas IIKajla. YpaBHEHUE COCTOSHUS
uaeansHoro rasza. M3orepMuueckuii, H30XOpHBIM U M300apHBINA mporecchl. CMech UeambHBIX
razoB. llonsarue o (azoBeIX mepexonax. B3auMHble mnpeBpalieHUs KUAKOCTEH M Ta30B.
Hcnapenue u xonpaeHcarus. HachllleHHBI W HEHACBHIIEHHBIM mMapbl. KumneHwe XUAKOCTH.
Bnaxnocts Bo3yXa.
Pa3nen 3. OCHOBBI TEPMOIUHAMHUKH.
[lepBoe Hauano tTepmoauHaMuku. BHyTpennss sHeprus. KonnuecTBo TemioThl. TemnoemMKkoCcTh
BemecTBa. Pabora B Tepmoaunamuke. [lepBoe Haganmo tepmoanHamMuku. W ero mpumeHeHue K
pasnMYHBIM  TporieccaMm. AnuabaTHbIi  Tporecc. BTopoe Hawamo  TepMOJAMHAMUKH.
Heobpatumocts nporieccoB B npupose. [loHstre o BTopoMm Havane TepMoIuHAMUKU. [IpuHImn
neiictBus temnoBbix asurateneil. KIT/ remnoBeix neurareneil. MneanbHas TemioBas MalivHa.
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4. O0beM y4eOHOH TUCHHUIJIMHBI

Bun yae6HOI paboThI Cemecrp 1
3E Akan. 4. | Actp. u.

OO0mmas TpyI0eMKOCTh TUCITUTITHHBI 2 72 54
KonrakTHasi paboTa — ayIMTOpHbIE 3aHATHUS: 0,9 32 24
Jlexun 0,45 16 12
[IpaxTnueckue 3ansrus (113) 0,45 16 12
Jlaboparopusie pabotsl (JIP) - - -
CamocrosiTejibHasi paboTa 1,1 40 30
KoHTakTHas camocTosiTeNbHas paboTa 0,2 0,15
CaMocTosATeIbHOE U3YUEHUE PA3JICIIOB TUCITUTUINHEBI 1.1 39,8 29,85
Buabl koHTpOIS: 3auer

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«BBeeHne B MaTepHajioBe/leHHE B TEXHOJIOTMH MATEPUAJIOB COBPEMEHHOI IHEPreTUKM»

1. Heau AUCHUIVIMHBI - O3HAKOMJICHHE CTYICHTOB C BBIOOPOM MaTepHaJIOB
000pyI0BaHUS I KOHCTPYKIIMA XUMHKO-TEXHOJOTHIECKUX MTPOIIECCOB, CBS3aHHBIX, B YACTHOCTH,
C TEXHOJIOTHSMHU PA3JCIICHUs] U30TOMOB M TMPUMEHEHHUS IMOCICAHUX B O0JACTH TEXHUKUA U
TEXHOJIOTHH, €CTECTBEHHBIX HAYK WM MEIUIIMHBI;, TOJydeHHe WH(pOpManmuu O (U3HIECKOU
CYLIHOCTU $IBJICHHH, MPOUCXOIAIIMX B MaTepualiax; OCHOBBI H3y4eHHE CIIOCOOOB OLIEHKH U
MIPOTHO3UPOBAHUSL  AKCIUTYaTallUOHHBIX  CBOMCTB  COBPEMEHHBIX  KOHCTPYKIIMOHHBIX U
(YHKIIMOHATBHBIX MAaTE€pHAJIOB; YCTAaHOBJIEHHWE 3aBUCUMOCTH MEXJYy COCTaBOM, CTPOCHHEM U
CBOMCTBaMH COBPEMEHHBIX KOHCTPYKIMOHHBIX U (DYHKIIMOHAJIBHBIX MaTepUasoB.

2. B pesyabraTre wuU3yYeHHMs AUCUMILIMHBI O00y4YalouUIuiics 1O NporpamMmme
CHeNMAIUTETA JOJIKEeH:

Obnadams ClenyOUTUMHA KOMIETEHITUSIMU
— CHOCOOHOCTBIO HCIIOJIb30BAaTh MaTEMaTHYECKHE, eCTECTBEHHOHAaydyHble M HH)KEHEPHbIE

3HAHUS JJIS pEIICHHs 3a1a4 CBoel mpodeccuonanbroi aesreapaoctu (OITK-1).

3nameo:

— KJIacChl MaTepHAaJIOB, MPUMEHSIEMbIX JJIsi MPOU3BOACTBA MPOMBILIICHHOTO 000PYAOBaHUS U
KOHCTPYKIIUH;

— COCTaB M CTPYKTYpy MaTepuajoB, MPUMEHSIEMbIX I MPOU3BOJCTBA MPOMBIIIJICHHOTO
000pyI0BaHUS U KOHCTPYKIIHIA;

— XapakTEepUCTUKH MAaTepuajoB, TMPUMEHSEMBIX Ui TPOU3BOACTBA MPOMBIILICHHOTO
000pyI0BaHUS U KOHCTPYKIIHIA,

— mnpunityio B Poccuiickoit ®exepaniii MapKUpPOBKY MaTepHalioB, MPUMEHSEMbIX s
MIPOU3BO/ICTBA IPOMBIIIEHHOTO 000pYyI0BAaHUS M KOHCTPYKLIUK;

— KOPPEJSIUI0 MEXKIY CTPYKTYpOM, CBOMCTBAMHM M YCIOBHUSIMU SKCILTyaTallMM MaTEpHAaJIOB,
MPUMEHSIEMBIX JUIS IPOU3BOJICTBA TPOMBILIUIEHHOTO 000PYI0BAaHUS M KOHCTPYKIIUH.

Ymemy:

— OCYILIECTBIISATh HAINpaBJICHHOE HM3MEHEHHE CBOICTBA MAaTE€pUAIOB, NPUMEHSEMBIX  JJIs
MIPOU3BO/ICTBA IPOMBIIIIEHHOTO 000PYI0OBAaHUSI M KOHCTPYKIIUIA;

— OCYILECTBIATh KBaTU(UIIMPOBAHHBIN BBIOOD MaTepuaioB s MPOU3BOJICTBA
MIPOMBIIIIIIEHHOTO 000PY/I0BaHUS U KOHCTPYKIIMH C YU€TOM YCIIOBUN IKCIUTyaTalllu;

— OIpeAeNATb OCHOBHBIE CBOWCTBA MAaTepUaloB, NPUMEHSEMbIX Ui [POU3BOJCTBA
MIPOMBIIIIIIEHHOTO 000PY/A0BaHUS U KOHCTPYKIIHIA,

— OIICHHBaTh  pabOTOCTIOCOOHOCTH MaTepuaoB, MCHOJb3YEMbIX IS MPOU3BOJCTBA
MIPOMBIIIIIIEHHOTO 000PY/A0BaHUS U KOHCTPYKIIHA.
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Braoems:

— METOJaMHU OIpeAeNeHUs] CBOMCTB  MaTepualoB, IPUMEHSEMBIX Ul IPOMU3BOJCTBA
MIPOMBIIIJICHHOTO 000PYIOBaHMS U KOHCTPYKIIHIA;

— TEXHOJIOTHAMU cOopa W OOpabOTKM MAHHBIX JUIS TPUHATHS KOHKPETHBIX TEXHUYECKHUX
pelmieHuid mnpu pa3pabOTKE TEXHOJOTMUYECKUX IIPOLIECCOB C TOYKM 3PEHMS] TEXHUKO-
HKOHOMHUYECKOH (P PEKTHBHOCTH.

3. KpaTkoe coaep:kaHue 1uCHUILINHBI

MarepuanoBeieHue Kak HayKa: 11eJId, 3aJJa4ud U 3HaYeHHe AUCUUIIUHBL. O01ue
TpeOOBaHMUs, MPEABSIBISIEMbIE K MaTepHallaM B 3aBUCUMOCTH OT YCIOBHI MCTIOIb30BAHUS HITU
IKCIUTyaTaluu. Pa3Butue Hayku o Marepuaiax. Posib pycCKUX y4eHbIX B Pa3BUTHH HAYKH.
JloctrxeHus B 00J1aCTU CO3/1aHUsl HOBBIX MAaTE€PHAIOB, UX IPUMEHEHUS. 3HaU€HUE MaTepHajioB
B Pa3BUTUU XUMHUKO-TEXHOJIOTMUYECKUX MTPOIIECCOB M 00ECTIeYeHUU UX O€301aCHOCTH.

OcCHOBHBIE MTOHATHS O CTPOEHUH, CTPYKTYpE U CBOMCTBax MaTepuasnoB. O3HaKOMIIEHHE C
METO/IaMU U3YUEHUS CTPYKTYPhl U CBOMCTB MaTepUAJIOB.

Crpoenne marepuanoB. OCHOBHbIE TUIIBI KpUCTaUIMYeCKuX pemeTok. Kiaccudukanus
KPUCTAJIJIOB 1O THUIIAaM CBSI3U. AHM30TpONHUs CBOWCTB KpucTamioB. CTpoeHHE peaJbHBIX
KpucTaJIOB. JleheKThl peabHbIX KPUCTAJIJIOB M UX BIIMSHHUE HAa CBOMCTBAa METAJJIOB U CILJIABOB.
CeoiictBa aumcinokauuii. Kpucrammmzamuss wmetauioB W cmiaBoB. CaMOIPOM3BOJIbHAS
Kpuctaum3anus.  HecamompousBoJibHast — KpucTauidzanus.  AMopdHBIE  MaTepuabl.
Hanomatepuanbsl. AmnoTpornuyeckue mpeBpaiieHuss MeTamioB. CTpyKTypa HEMETaUIMYECKUX
MatepuanoB. CTpoeHHe MOJIMMEPOB, CTEKIIa, KEPAMUKHU.

CpoiictBa MarepuanoB. [lokazatenu cBoiictB. Knaccuduxkamus csoiictB. Mexannueckue,
¢buznueckue, XMMHYECKUE, SKCIUTyaTallMOHHbIE M TEXHOJOTMYECKHE CBOMCTBA MaTepUaJIOB.
[loka3aTenn MeEXaHWYECKHUX CBOICTB, OIpeleNseMble IPU CTATUYECKUX HCHBITAHUSAX Ha
pacTshKeHHe U U3ruo.

OU3NKO-XMMHUYECKHE OCHOBBI MaTEPHUAJIOBEICHNUS.

OcHOBBI Teopuu CIUIABOB. J(MarpaMMbl COCTOSIHUS CIUIaBOB. TepMUHBI U ONpEAEICHHUS.
JlnarpaMMbl — «COCTaB-CBOMCTBOY.

Mertannuueckue MaTepuabl.

XKene3o u crutaBel Ha ero ocHoBe. CTaau U YyryHBI.

Kenezoyrnepoaucteie cruiaBbl. CTPYKTyphl CIUIABOB Keje30-yriepol. Jluarpammbl
COCTOSIHUSA JKEJI€30-1IEMEHTUT.

KoHCTpyKIIMOHHBIE METAININYECKUE MaTepHalibl. YTIEpOIUCThIE U JIETMPOBAHHBIE CTAJIH.
Knaccugukanus cranei, onpezneraeHue MOHATUS KadecTBa cTalM (TpeOOBaHUSA K KauyecTBY).
Koncrpykumonnsle cranu. MHcTpymeHTanbHble cranu. Knaccudukanus — yriepogucTelX U
JIETUPOBAHHBIX CTajeil. MapkupoBka crajeil o XUMHUYECKOMY cocTaBy. KOHCTpyKIMOHHBIE
CTaJIM U CIUIaBbl. MIHCTpyMEHTalIbHBIE CTaJIU U cIijiaBbl. UyryHsl U TBep/pble criiaBbl. CBoMcTBa U
Ha3HayeHUe YyryHa.

Teopus ¥ mpakTUKa TEPMUUYECKOH U XUMMKO-TEPMHUECKOM O0OpabOTKHM METaIIOB U
criaBoB. [Ipupona, MexaHU3M M YCIOBHs MPOTEKAaHHUsI CTPYKTYPHBIX IpPEBpALlEHHH B CTalH.
Bunsl u crnoco6sl nemenranuu. JIud@y3noHHOe HAChIIEHHME MOBEPXHOCTH HEMETaIaMH.
AzoTupoBaHue crami. Juddy3nonnas wMetaumzanus. VoHHas XUMHKO-TepMUYecKas
oOpaboTtka. IlepcriekTUBBI pa3BUTHA XUMHUKO-TepMUYeckod o0pabotku. Juddy3nonHoe
yJlaJeHUe MPUMECEH.

I[BeTHBIE METAIIBI U CILIABBI HA UX OCHOBE.

OOm1ast xapakTepuCTUKa U KiIaccu(UKaus MeIHBIX CIUTaBoB. JIaTyHu, OpOH3bI, MEIHO-
HUKeJIEBbIe CIJIaBbl. AHTU(PUKIIMOHHBIE MeTallIMueckue Marepuaibl. OOmas XapakTepucTHKa
AIFOMUHUEBBIX CIUIaBOB. JleopMupyeMble aniOMHHUEBBIE CIUIABBI, JUTHEBbIE ATIOMUHUEBBIE
criaBel. ['panynupoBanHble citaBbl. OO0Ias XapaKTepuCTHKA MarHUEBBIX CIUIABOB.

OcHOBBI KOPpO3UM METAIUIOB. [ [pUHIIUIIBI U METO/IBI 3AILUTHI OT KOPPO3HUH.

OcHOBHBIE TNPUYUHBI KOppo3un MeTayuioB. Ilokazarenn xopposuu. Kiaccuduxanus
KOPPO3HOHHBIX ITPOLIECCOB.
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Hemerannuueckue marepuasl.

Matepuansl Ha OCHOBE BBICOKOMOJIEKYJSIDHBIX coequHeHuil. CTpoeHue u CBOMCTBa
nojmMepoB. TepMopeakTHBHbIE M TepMOIUIaCTUYHbIE moiauMepbl. CTpoeHue u CBOMCTBA
I1acTMacc.

Oco0OeHHOCTH CTpPOCHHS, CBOWCTBA PE3MHOBBIX MarepwaioB. Pe3uHbl 00IIErO
Ha3HAYEeHUs], ClIeUaIbHbIE PE3UHBI U 00JaCTU UX IPUMEHEHMUSL.

Jlaxoxpacounsie maTepuansl (JIKM). OcnoBubie Buabl JIKM. Kpacku, j1aku, TpyHTOBKA,
LirnatjeBKa.

Kepamuueckue martepuansl. KOHCTpyKIIMOHHAs, MHCTpYMEHTAlbHAas M TEXHUUYECKas
kepamuka. Heopranmdeckoe crexno. Kiaccudukanms cTexosn Mo Ha3HAYCHHIO M 00JAcTh
npumenenust. Curtamiel. ['papur. Ac6ect. CBoiicTBa U 00J1aCTH IPUMEHEHUSI.

CMmazouHble Macia, IIaCTUYECKUEe CMa3Ku, TBEp/ble cMa304yHble MaTepHuaibl. CMa304HO-
OXJIAXKJAIOIINE KUIKOCTH.

JIpeBecHbIe MaTEpHUAIIbL.

Komnosunmonnsle wmarepuansl (KM). OOmas xapakTepucTHKa KOMIIO3HIIMOHHBIX
MaTepHasoB.

BnusiHue o0nyueHHss Ha CTPYKTYpY, MEXaHUYECKHME CBOWCTBA U KOPPO3UOHHYIO
CTOMKOCTh MaTepUaJioB. PagnalinOHHOCTOMKUE CTAJIU U CIUIABBI.

Bb160p KOHCTPYKIIMOHHBIX MaTepUaloB AJIsi KOHKPETHOTO TEXHOJOTHYECKOTO IMpoliecca.
Kputepuu u anroputm BpiOOpa KOHCTPYKIIMOHHBIX MaTepUaoB.

2. O0beM yueOHO¥ AU CHUIIMHBI

Bun yaeOHo# paboTh Cemectp 1
3E Akan. 4. | AcTp. 4.

OO6mrast TpPyA0€MKOCTh UCITUTUTHHBI 2 72 54
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 0,9 32 24
Jlexmun 0,45 16 12
[Tpaktuueckue 3ansarus (113) 0,45 16 12
JlabopaTtopHubie paboTs (JIP) - - -
CamocrosiTejibHasi padoTa 1,1 40 30
KonTtakTHas camocTosiTenbHas paboTa 0,2 0,15
CaMOCTOSATEIbHOE U3YUCHHUE PA3/ICIOB IUCIUTIIHHEBI 11 39,8 29,85
Bujabl KOHTPOJISI: 3auer

AHHOTANUA padoyeil MPOrpaMMbl JUCHUIIMHBI
«WH:KkeHepHAasl IICUXO0JIOTHSI B TEXHOJIOTHH MaTePHAJIOB COBPeMEeHHOM dYHePreTHKM»

1. Heab MTMCHUIUIMHBI — NPUOOPETEHHE CTYJCHTAMU 3HAHUH B OOJIACTH TICHXOJIOTHH
OpraHu3allui JAEATEJbHOCTU JIIOAeH B CHCTEME «4elOBeK U MallMHa», 4YelloBeKa |
npoeccuOHATBHON JIeSTEbHOCTH, Pa3BUTHE NMPO(ECCHOHATBHO BAKHBIX KayecTB Oyayllero
CIELUANINCTA.

2. B pesyabTrare uU3yYeHHMs JAMCHUILVIMHBI oOydamoumiics 10 mporpamme
CHeHATUTETA 0JIKEeH:

Ob6nadams CleAyOIUMI KOMIIETEHIIUSMU:
— CIIOCOOHOCTBIO K OIIEHKE MOCIEICTBUI MPUHUMAEMBIX OPraHU3alMOHHO-YIIPaBIEHYECKUX
pemenuit u ux ontumuzanuu (I1K-14);
3nams:
— OCHOBHBIE IICHUXOJIOTHYECKHE TOHATHS (NICHXMKa, CO3HAaHWE, WHIUBHUJ, JIMYHOCTD,
WHAUBUYAIbHOCTb, ICUXHUYECKUE MPOLIECCHI, CBOMCTBA, COCTOSHUS U TIP.);
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— METO/Ibl IICUXOJOTHYECKHUX UCCIeA0BaHUH (0ObEKTHBHBIC, OIMCATEIbHBIC, IICUX0JOTHYSCKOM
TIOMOIIIN);

— mpodeccHoHaTFHO BaXKHBIC KQ4eCTBA 3HAYMMBbIC ISl OYAyIIeH CIIeIUaTbHOCTH;

— MCHUXOJIOTHYECKYIO CYITHOCThH OOIIECHHUS;

— KOHCTPYKTHBHBIC CITOCOOBI pa3penieHus KOHQIMKTHBIX CUTYaINi;

— TICHUXOJIOTHYECKHE OCOOEHHOCTH PAa3BUTHUS MAJION COLIMAIILHOM TPYIIbI (KOJIICKTUBA);

Ymems:

— TMPOEKTUPOBATh M TOJICPKUBATH IICHUXOJOTUYECKH O€30TacHBbIC YCIOBHUS ICSATEIHHOCTH B
CJIOKHBIX CHCTEMaX YeJIOBEK-MalllliHa;

— paboTaTh B KOJUIGKTHBE, COTPYTHUYATH C KOJUIETaMHt, pa3peniaTh KOH(PIUKTHBIC CUTYaIlNN;

— aHamu3WpOBaTh CBOM  BO3MOXKHOCTH  HMCIOJB30BaTh  METOJbl  CaMOJMArHOCTHUKH,
CaMOITO3HAHMS U CAMOBOCIIUTAHUS;

Braoemw.:

— HaBBIKAMHU TICHXOJIOTMYECKOTO CaMOaHallu3a M CaMOPETYIUPOBAHUS, HEOOXOTUMBIMHU IS
s dexTuBHON U 6Ge30macHO MpodhecCuOHATLHON IeATeTLHOCTH;

— TCOPETUYCCKMMH W TPAKTUYCCKUMH HABBIKAMH IUIAHUPOBAHUS TPOGECCHOHATBHON
NESITETFHOCTH, IIeJICTIONaranusi U pa3pabOTKU ONTUMANIBHBIX MPOTPAMM peaTH3alliy eI,

— HaBBIKAMM MEXKJIMYHOCTHOT'O OOIICHHS.

3. Kpartkoe cogep:xanue JUCHMILIHHBI
Paspnean 1. Ilcuxosiorus 4ejioBeka M ero npopecCHOHAIbHAA AeITeIbHOCTh

1.1. O0mas xapakTepUCTHKA IICUXOJOIMH KaK HAYKHU. METO bl IICUXOJIOTHH

Hcropust craHOBIEHUS TICUXOJOTHH KaK CaMOCTOSTEIbHON Hayku. [Ipeamer, MeToasl u
3a7a4d  COBPEMEHHOW Tmicuxojoru. IIcuxwka 4yenoBeka Kak CHUCTEMHOE CBOWMCTBO
BBICOKOOPraHW30BaHHOW Marepuu. lIcmxojornyeckue XapakTEepUCTHKU CO3HaHMs. YeloBeK BO
B3aMMOCBSI3U C OKPYKAIOIIMM MHpPOM. YeNnoBeK: WHAMBHUI, JIMYHOCTh, WHIMBUIYaTHLHOCTB.
OTtpaciu ncuxosioru. MHXeHepHast IICHXOJIOTHS ¥ TICUXOJIOTHS TPy/Ia.

1.2. O0miee NOHATHE O AMIHOCTH

JlmyHocth u ee crpykTypa. Camoco3HaHWe: CaMOTIO3HaHUE, CaMOOTHOIIEHHE,
camoperyisanus. OCHOBHBIC TIOJIXO/IbI K U3yYEHUIO JTUYHOCTU. PazBuTHe MUYHOCTH. JINYHOCTH B
CHCTEME MEXKJIMYHOCTHBIX OTHOIIECHHUH.

1.3. JINYHOCTh U €€ IICUXUYECKHE CBOMCTBA

TemrmepaMeHT M XapakTep B CTPYKType JMYHOCTU. VICTOpHS CTaHOBIEHHUS THIIOJOTHUU
TeMIIEPaMEHTOB. XapaKTepUCTUKa THIIOB TeMmIepaMmeHTa. lIposiBieHne TeMIiepaMeHTa B
nesitenbHOCTH. CTpyKTypa W THIOJIOTHs XapakTepa. UepThl xapakTepa W €ro (popMHUpOBaHUE
XapakTepa.

1.4. ITo3HaBaTeabHBIE IIPOLIECCH] JIHYHOCTH

OOmiass XxapakTepHUCTUKAa TMO3HABATEIbHBIX MPOLECCOB JUYHOCTH. OIlylieHue u
BOCIIPUSATHE: BUJBI, CBOMCTBA, OCOOCHHOCTH pa3BUTHA. BHUMaHWE M NaMsTh: BHUJIbI, CBOMCTBA,
¢byukuun. PazBuTHe u BocnuTaHue BHUMaHUS. Bo3pacTHble U MHAMBUAyaIbHBIE OCOOEHHOCTH
namsatu. [Ipuemsl panroHanbHOTO 3ayunBaHusd. MblieHre U ero ¢popMupoBanue. TUnoaorus
MBIILIEHHUS: (POPMBI, BHIBI, ONEpaliy, WHAWBHIyalbHbIe OCOOCHHOCTH. MBIIIUIEHHE U PEYb.
CriocoObl akTHBHU3aMU MbIIUIeHNS. BooOpakeHue: Buabl, QyHKINHU, pa3BuTue. BooOpakeHue u
TBOPYECTBO.

1.5. DMOIMOHATBHO-BOJIEBBIC TPOIECCHI JIMYHOCTH

OOmiee monHsTHEe 00 AMOIMIX M UYyBCTBaxX: (PYHKIUM, KiaccH(UKalus, 0COOEHHOCTH
pasButus. CriocoObl yrpaBiIeHUs] CBOMM SMOIMOHAIBHBIM cocTosiHHeM. O0Iiee mpeacTaBieHne
o BoJe. [Icuxonorudeckas CTpykTypa BOJEBOTO akTa. Pa3BuTHe U BOCIUTaHHE CHUIIBI BOJIH.

1.6. IIcuxomorus npodeccHoHaNbHON AEITEILHOCTH.

YemoBek u npodeccusi. Crpykrypa npodeccroHanbHO M JIESITEILHOCTH.
[Icuxonoruveckre HaMpaBICHUS HWCCIEIOBAHUS YEIOBEKa B CTPYKType MpodecCHOHAThHON
nestensHOCTH.  [IpodeccuorpadupoBanme Kak MeETOJ  W3ydeHUs  MpodecCHOHATbHON
nesTensHOCTH. Bumel mpodeccuorpadupoBanus. 3agayd  MCUXOJOTUM MPOGECCHOHATHHON
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nearenbHOCTH. [lcuxonornueckue mpu3HaKu U peryasTopsl Tpyaa. [IpodeccrnonanbHo BaKHBIE
KadecTBa. KOMIETeHTHOCTHBIN 1O1X0 B TPO(eCCHOHAIBHON OATOTOBKE CIIEUAINCTOB.
Pa3nen 2. YennoBek kak y4acTHHK TPYI0BOIO IpoLecca

2.1. OCHOBHBIE 3Talbl Pa3BUTUSA CYOBEKTA TPy/a

YenoBek Kak CYOBEKT TpyHa: CTPYKTYpa OCHOBHBIX KOMIIOHEHTOB. JTamlbl Pa3BUTHUS
cyonsekra Tpyna (nepuommsanmst E. A. Knmumosa). Kpusucel npodeccrnoHanbHOTO CTaHOBIICHHUS
(E. @. 3eep). OyHKIIMOHATBHBIE COCTOSIHHS YeJIOBEKA B TpyaAe. Perymsatopsl GpyHKIMOHAIBHBIX
coctostanil. Knaccudukanus ¢(yHKIMOHATBHBIX cOCTOsSHUU. [Icumxosioruyeckuii cTpecc Kak
(byHKIMOHATBHOE COCTOSTHUE. MeTo bl yripaBiieHUs! (PYHKIIMOHATBHBIMHA COCTOSTHHSIMU.

2.2. TpynoBas MOTHBAlMS U YIOBJIETBOPEHHOCTh TPYIOM

[MotpebHoctn n MoTuBEI JInyHOCTH. Knaccudukarus noTpeOHOCTEH M BB MOTHUBAIIHH.
Wepapxus norpebHocrelt (mupamuga A. Macnoy). TpynoBast MotuBaius. MOTHUBBI TPyJIOBOTO
noseaeHusd (B. I'. IlonmapkoB). OcHOBHBIE TEOPUHU TPYAOBON MOTHBAIIMM U YAOBIETBOPEHHOCTU
tpynom (1. Makknenann, @. I'epubdepr, B. Bpym u np.).

2.3. llenenoJsiaranye U IJIaHUPOBAHKE B TPOHECCUOHAIBHON JIEATEIbHOCTH

[Icuxosornyeckass cucrema TPYJOBOM JEATEIBHOCTH. MOTHBAalMOHHBIM MPOLECC Kak
OCHOBa lleJlernojaranus. OTambl JOoCTHkeHus uenu. CTpyKTypa MOTHBAlIMOHHOIO Ipoliecca.
Kputepun sdpdextuBHoctu nenenonaranusa. Kinaccudukanusa neneit. PazpaboTka mporpammbl
peanuzanuu neau. CtpaTernyeckoe MiiaHupOBaHUE.

2.4. IlpodeccrnoHanbHasi KOMMYHHUKAITUS

[Icuxonorus obuienus. CoctaBHbIE 3J€MEHTHI mpolecca oOmeHns. OyHKIUU U BUIbI
obumienus. Tumbl oOmeHus. XapaKTepUCTHKU JIMYHOCTH, CIOCOOCTBYIOIIUE YCIIEUIHOCTH
obmenus. OOMeH wuH(popManued U KOMMYHHUKAaTHBHbIE Oapbepbl. ABTOpUTapHas H
nuajgoruyeckas KoMMmyHukanus.OOmeHne Kkak B3auMoieiictBue (MHTepakuus). MexJIn4HOCTHOE
BoCcHpuATHE W nocTpoeHue umumxka. [IpodeccuonansHoe oOmenue. Kynbrypa nenosoro
oO1ieHus.

2.5. llcuxosiorus KOH(IUKTA

Kondmukr kak ocobas ¢opma B3aumoxaeictBusi. CTpykTypa, AUHAMUKA, (QYHKIIHH
koHQuHKTOB. OCHOBHBIC cTamuu pas3BuTHs KoHpaukToB. Kiaccudukanus KOH(IUKTOB.
OcHOBHBIE 3Tanbl MOMCKA BBIXOJAOB U3 KOHQIUKTHOW cutyauuu. Ilpodeccnonanbuble
KOHQuuUKTBL.  Mctounuku  koHQuinkTOoB.  KOHQUIMKTOreHHBIE  JIMYHOCTU.  YCJIOBHUSA
KOHCTPYKTUBHOTO pa3pelieHns KOH(IUKTOB.

2.6. [1cux0JI0rusl COBMECTHOIO TpyAa

Ilcuxonmorusi COBMECTHOM TpyAOBOW AedrenbHOCTH. lIpu3Haku rpynnoBoro cyobekra
tpyna. Knaccudukaumsa opranuzamuif. Crnoco0 opraHu3allid COBMECTHOW JI€SITEIBHOCTH.
Ilcuxonorus rpynnsl. CoUUanbHO-IICUXOJOTHYECKUE OCOOEHHOCTH MaJIo OpraHM30BaHHOU
rpynnsl. ConuanbHO-NICUXOJOTHUECKUH KiIuMat rpynmnbl. OCOOEHHOCTH COBMECTUMOCTH WJICHOB
IPYIIIBL

2.7.1lcuxosorus ynpaBiaeHuUs

Vnpasienne kak couuanbHblii  (eHoMeH. CyObeKT ©  OOBEKT  yIpaBiICHUS.
VYpaBileHYeCKME OTHOLIEHUS KakK IMpeIMeT HAyKWM YIpaBICHMs. OTalbl €€ pPa3BUTHUS.
VYnpasieHdeckas 1eATeNbHOCTb. OCHOBHBIE YIIPaBICHUECKHUE KYJIBTYPbI: XapaKTEPHbIE YEPTHI U
ocobeHHOCTH. OCHOBHBIE (DYHKLIMHU YIPABICHYECKOM AEeATEIbHOCTH.

2.8. Crpecc u ero npohuiakTuka

Ilcuxonoruss crpecca. Ilpuemsl ympaBiaeHMsT HOMOLMOHAIBHBIMH  COCTOSIHMSIMH.
ITpo¢unaktuka ctpecca u GOpMHUPOBAHUE CTPECCOYCTONUNBOCTH.
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4. O0beM yueOHOM THCHUILINHBI

. 2 cemecTp

Buner yae6HOI paboThI B 3a1. o B axams.
O0mas Tpy10eMKOCTb JMCIHIIJIMHBI 110 Y4eOHOMY IUIAHY 2 72
AyIHTOPHBIE 3aHATHSI: 0,9 32
Jlexnmonnskie 3ausaTus (J13) 0,45 16
[Tpaktuyeckue 3austus (I13) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
KonTakTHas camocTosiTenbHast pabora 0,2
Pedepar/CamocrosiTenpHas mpakTudeckas pabora 11 20
CaMOoCTOATEIbHOE U3YYEHUE Pa3JIeNOB TUCIUIUINHBI 19,8
Buja KoHTpOJISA: 3auyeT

. 2 cemecTp

Bubr yue6HOM paboThI B sa1. o, B actp.u,
OO0uiasi TPy10€eMKOCTb TMCHUIIIMHBI 110 Y4€0HOMY IJIAHY 2 54
AyIMTOpHBbIE 3aHATHS: 0,9 24
Jlexumonneie 3ansatust (J13) 0,45 12
[IpaxTnueckue 3anstus (113) 0,45 12
Camocrositesannasi padora (CP): 1,1 30
KonTtakTHas camocTosiTenbHas paboTa 0,15
Pedepar/CamocTosiTenpbHas mpakTudeckas padbora 1,1 15
CaMOCTOSATENFHOE N3YUYCHUE PA3ICIOB JUCITUTUIMHBI 14,85
Buja KoHTpOJISA: 3a4eT / IK3aMeH 3a4yerT

AHHOTAIUA padoyeil MPOrpaMMbl JUCUUIIIMHBI

«Pycckuii A3bIK U KyJbTYPa peYd B TE€XHOJOTMH MAaTEepPHUAJIOB COBPEMEHHOM IHEPTreTUKN»

1. Heab IMCUMNJIMHBI — MOBBIIIEHUE OOIIEH U PEYEBO KYIbTYpPhI CIICIIHAIUCTA,
CHOCOOHOTO PeaTn30BbIBATh CBOM KOMMYHUKATUBHBIE MOTPEOHOCTH B COBPEMEHHOM 00I1IeCTBE
Ha OCHOBE MPUHLUIOB 3(PPEeKTUBHOCTH OOLIECHUS, KOMMYHHUKATUBHOM 11€71€cO00pa3HOCTH U

KOM(OPTHOCTH, YBOXKEHUS K IPYTUM JIOISIM.

2. B pe3yabTare n3yueHus AMCUMILJIMHBI 00y4aKOUIUIics M0 MporpamMmme

CIIEIUATIMTETA TOJIKEeH:
Obaadams CleqyOIUMA KOMIIETCHIIUSIMHU:

TOTOBHOCTBEO CBOOOJIHO TIOJIB30BATHCS JIUTEPATYPHOW W JIEIOBOM NMHUCHMEHHON W YCTHOM
peUbl0 Ha PYCCKOM SI3BIKE, CIIOCOOHOCTBIO B TMHCHMEHHOW M YCTHOW pPEYH MpPaBUIHHO
(;moruuHo) oopMuUTh pe3yabtathl MbluieHus (OK-5);
CMOCOOHOCTBIO MPEJACTABIATh PE3YJbTaThl MCCIEAOBaHUS B (OpMax OTYETOB, pedeparos,
nyonuKanuil 1 myOnUYHBIX O0OCYXAEHUH, CIIOCOOHOCTBIO (POPMYIHPOBATH NMPAKTHUECKHUE
PEKOMEH/IAIIMH 0 MCIOJIb30BaHHIO PE3yNIbTaTOB Hay4dHbIX uccienoBanuii (ITK-12).

3namu:
OCHOBHBIE TIOHATHS JUCLUIINHBL: A3bIK, peub, MeKcm, DYHKYUOHANbHbIE CMUIU, peyesas
cumyayusi, A3bIKOBAsL TUYHOCHb, HOPMUPOBAHHOCb PeyU,
crnienn UKy YCTHOM U MUCbMEHHON peuH;
9THUKY M 3THKET MPO(eCcCHOHAIBHOTO PeYeBOro OOIIEHUS;
cnenn(uKy HaAy4dHOTO S3bIKa, KaHPhl HAYYHOTO CTUJISI PEYH, KOMIO3ULIMOHHYIO CTPYKTYpY U
cpencTBa opopMIICHUS HAYYHOU PabOTHI;
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— 0COOCHHOCTH O(pHIINATHHO-EIIOBOTO CTUJIS, MPABUIJIA COCTABIICHUS JOKYMCHTA,

— HOPMBI TUTEPATYPHOTO SI3BIKA;

— TpaBWIa TMOATOTOBKH TEKCTOB pA3HbIX BHJOB MyOJWYHOTO BBICTYIUICHUS, MPHEMBI
yOeXACHUS U 3aKOHBI KOMMYHUKAIUH;.

Ymemy:

— JIOTMYECKH BEPHO, apryMEHTUPOBAHHO W SICHO CTPOHThH YCTHYIO M ITUCHBMCHHYIO PEUb,

— TpaHcHOpPMHUPOBATH MUCHBMEHHBIN TEKCT B YCTHYIO (DOpPMY peyH;

— Co37aBaTh Ha OCHOBE HAYYHOI'O IPOM3BEICHUS BTOPUYHBIC JKAHPHI IMUCBMEHHOTO TEKCTa
(TutaH, TE3UCHI, aHHOTAIUIO, pedepar), cienys HopMaM HaydHOU peyH;

— COCTaBIIATH JICTIOBBIC JOKYMEHTHI B COOTBETCTBHUHU C HOPMATUBHBIMH TPEOOBAHUSIMU;

— HaXOJWThH B TEKCTE PCUEBBIC OMIMOKH U YCTPAHSTH UX;

— COCTaBIIATh TEKCT IMyOJUYIHOTO BBICTYIUICHUS Pa3HBIX )KAHPOB;

— BBICTYNATh IYOJMYHO W Y9aCTBOBATh B TUCKYCCHH;.

Bnaoemy:

— KyJIbTypo# mpo¢ecCHOHaIbHO-IEI0BOI U HAyYHOU peur B MUCbMEHHOU U YCTHOU (hopme;

— HaBbIKaMU 3(PPEKTUBHON KOMMYHHMKAIMU B y4eOHON M NMpOQecCHOHANbHON AEATEeIbHOCTU
(MyOMMYHOTO BBICTYIUICHHSI, apTYMEHTALIUU, BEJICHHS TUCKYCCUH).

3. Kparkoe comep:kanue TUCHUILIHHBI
Paznea 1. BBenenue B npeamer

1.1. Pycckuil si3bIK M KyJbTYpa peYM Kak MPEAMET, KaK COCTaBJISIONIAs KU3HEHHOTO U
podeccHoHAEHOTO yernexa. 3a/ladyd ¥ MeCTO Kypca B MOATOTOBKE OakajaaBpa, CIICIHAINCTA U
MaructpanTa. [IpoOiema mpecTrka ¥ MPAKTHYESCKOH BOCTPEOOBAHHOCTH PEUYCBOM KYJIBTYpHI B
Hame BpeMms. OCHOBHbIE TOHSTHUA Kypca. BrusHue si3pika Ha (GOPMUPOBAHUE JIMYHOCTH
YeJIOBEKa, TMOHITHE A3bIKOGAA JIUYHOCHLD. Hcropuueckue cBeAeHHS O PYCCKOM S3bIKE.
CoBpemenHas pedeBasi cutyarus koHa XX — Hadana XXI BB.: paspymienne opdorpadudecKkux
U CTHIIUCTUYECKUX HOPM, CTPEMUTENBHBIM POCT OUINO0K, H3MEHEHUE OPPOIMUYECKUX HOPM.

1.2. KOMIOHEHTHl CHUTyallMy OOIICHUsS ¥ YCHEIIHOCTb KOMMYHHUKanuu. [loHsTus
oouenue v peuegasn cumyayus. llenu oOmenust (KOMMyHUKAaTUBHBIE 11esn). PeueBbie ommOku u
KOMMYHHKATHBHBIE HEyJaud, BO3MOXKHbIE WX MNpUYMHBL. KOMMYyHHUKAaTHBHasT KOMIIETEHIUS
Hocutens PSl — ymeHuwe CTpoUTh M BOCIPHUHHMATH YCTHBIE M IMHUCHbMEHHBIE TEKCTHI Pa3HBIX
KAHPOB B PA3IMYHBIX CUTYallUAX OOIIEHUS, TEM CAMbIM JOCTUTaTh CBOUX II€Jied, HE Hapyllas
MPUHIIUIIOB KYJIbTYPhl, MOpaJld, KOMMYHUKAaTUBHON KOM(pOPTHOCTH.

1.3. MHoroo6pasue s3bIKOBbIX cpescTB. OTOODP S3BIKOBBIX CPEICTB, 0OECIEUMBAIONINX
5bGbEeKTUBHYI0O KOMMYHUKAIIMIO B ONOPEJEICHHON cHUTyallud. THUIBl PEUeBbIX CHUTyallMdl Hu
(YHKIIMOHATBHBIE PA3HOBUIHOCTU COBPEMEHHOIO PYCCKOTO s3blka. DOpMBbI peuu (MUChMEHHAs
U ycTHas1) U ux crneurduka. MoHomnor u auanor (moawior). OyHKInoHalIbHbIE CTUIU (HAYYHBIH,
OoUIMAIEHO-IETIOBOH, MyOIUIIMCTUYECKUT).

Paspen 2. KyabTypa HAy4HOM pevH M /1eJI0BOH peyH

2.1. JlunrBuctruka Hay4HOro TekcTta. OCOOEHHOCTHM HAay4yHOTO CTWIISI peud. TepMHHBI,
O0COOCHHOCTH HAyYHOU TEPMHHOJIOTMH. Pa3HOBUIHOCTH HaydHOTO CTHIIA (COOCTBEHHO HAYYHBIH,
y4yeOHO-Hay4YHbIH, HAy4YHO-MH()OPMALMOHHBINA, HaydyHO-MyOnuuuctudeckuit). Cnenuduka
WCIOJIb30BAaHHUS AIIEMEHTOB Pa3INYHbBIX SA3BIKOBBIX YPOBHEH (JIEKCHYECKOTO, MOP(OIOTHUECKOTO,
CUHTAKCUYECKOT0) B HAYYHOU peyH.

2.2. Odbopmuenne HaydHOU paboThl. OpraHu3aius HayqYHOTO TeKCTa.. BUIpl KoMIpeccuu
HAyYHOTO TEKCTa: KOHCIEKT, IJIaH, TE3UCHI, BUABI pedepaToB. JKaHpbl yCTHON HaydyHOU peuu.
Kpatkas xapakrepuctuka pedepaTUBHOTO COOOIICHHUS, JIEKIINH U JOKIIaa.

2.3. OcobeHHOCTH 0GhUIUMANBHO-1eT0BOr0 CTHis. [InchbMeHHble (GOpMBI IeT0BON pedm.
OdunuanbHO-AETOBOM CTHIIb PEUYH, €ro JIEKCHMKO-TpaMMaTHYeCKHe OCOOEHHOCTH, peYeBbIe
KITUIIIE;, €r0 Pa3HOBUAHOCTH (MOJACTWIM) U cdepbl (PYHKIIMOHUPOBAHUS (aIMUHUCTPATUBHAS,
MpaBoBasi, AWIUIOMATUYECKas), XKaHpPOBOe pa3sHooOpaszue. HoBbie sBIeHUS B OQHUIIMATBHO-
nenoBoM cruiie. JKaHphl THUCHMEHHOW JETOBOM KOMMYHUKAIMH. JIOKYMEHTBI JHUYHOTO
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MOJIb30BaHMs (3asBIICHHE, PACIIMCKa, JOBEPEHHOCTh, XOJATaicTBO, aBTOOMOTrpadus, pesrome).
CnyxebHast KOppeCIOHACHIIUS (JIeTT0BOE MUCHMO U €TI0 BUIBI, HHCTPYKITHS).

2.4. Ycruble GopMbl jenoBoi pedn. OcoOEHHOCTH yCTHOHM JENOBOW pedr (CoueTaHue
SJIEMEHTOB NPO(ECCHOHATBHOTO, JIEJIOBOTO W  Pa3rOBOPHOrO  SI3bIKOB). HarmoHasbHbIE
OCOOCHHOCTH PYCCKOTO PEYEBOT0 ITHKETA U JISTIOBOM PEYEBON ITHKET.

Pazoen 3. Hopmamuenulit acnekm KyJibmypol peduu

3.1. OnpeneneHue HOPMATUBHOCTH U BAPHAHTHOCTH. OpdhOIMUICCKIE HOPMBI PYCCKOTO
JUTEPATYPHOTO s3bIKa. SI3pIKOBas HOpMa, €€ poJib B CTAHOBJICHUM W (YHKIIMOHHPOBAHUH
PYCCKOTO JUTEpaTypHOTo si3biKa. OrpeneneHne NOHATHI KoauduKkanus u GaKkTop COMUAILHOTO
npectuka. [loHsATHE BapMaHTHOCTH $3bIKOBOM HOpMBL. IIpaBUIBHOCTH M MacTEpCTBO PEYU.
PaznoBugHOCTH s1361KOBBIX HOPM. [Iponsnocurensubie HOpMBI P (opdosmus).

3.2. Jlekcuueckue Hopmbl PJIS, mnpuyuHbl WX HapylieHWs. 3HAYEHHE CJIOBA U
JIEKCUYecKasi CO4eTaeMOCTh. TOYHOCTh PEYH: MPaBUIBHOCTH BhIOOpaA CJIOBAa W3 psiia €IUHUII,
OJIM3KUX eMY 0 3HAYEHUIO UJTU 10 (hopMe (CHHOHUMBI, TAPOHUMbI, OMO(OHBHI)

@OYHKIMOHATBHO-CMBICIIOBAsT TPUHAIEKHOCTh CJIOBA. YMECTHOCTh HCIOJIb30BaHUS
CIOBa B TOW WJIM WHOM KOMMYHHMKAaTMBHOW cHUTyaluu. VHOS3BIYHBIE CIIOBA B COBPEMEHHOMU
pycckoil peun. PacnpocTpaHeHHbIE JeKCHMYECKHE OUIMOKM: IUIEOHa3M M TaBToJiorus. Pycckas
(bpaszeosiorus u BbIPa3UTEIbHOCT PEUH.

3.3. I'pammaruyeckue Hopmbl PJIS, ciaydam ux HapymieHus. OcOOEHHOCTH PYCCKOTO
cioBooOpazoBanus. Ctporoe cobioaeHrne MOP(OIOrHUEeCKUX HOPM COBPEMEHHOTO PYCCKOTO
s3pIKa. TpyAHbIE cllydan ynoTpeOIeHHs] MMEH CYIEeCTBUTENbHbBIX. VI3MeHeHus1, Ipoucxoasiue B
yHOTPeOIeHUN YUCAUTETbHBIX. CHHTAKCHUECKHE HOPMBI: TPYAHBIE CIIydald HWMEHHOTO U
riarojpHoro ympasieHus. CorjacoBaHue TMOJUIEXKAIIero M ckKazyeMoro B (opmax uyucia.
YrnoTtpebneHnue qeenpudacTHBIX 000POTOB.

3.4. Opdorpaduueckne wu nyHkTyanuoHHble HOpMmbl PJIS. Opdorpaduueckue u
MYHKTYallMOHHbIE HOPMBbI, aKTyaJlbHbIE Ui JI€JOBOrO MHCHbMa: MPaBONHCAHHE MPUCTABOK,
cy(ppuKCOB U OKOHYAHUN pa3HBIX YacCTEl peud, MPeIIoroB, YacTULl, YIOTpeOIeHHEe MTPOMUCHBIX
OyKB, ynoTpeOseHre 3HaKOB MPEMUHAHUS B IPOCTOM U CJIOKHOM MPEATIOKEHUSX.

Pasnen 4. [IpaBuiia noaAroToOBKH Ny0JIMYHOT0 BBICTYIJIEHHS.

4.1.I1paBusia MOATOTOBKM NYONIMYHOTO BBICTYIJICHHS — MoHoJora. OcoOeHHOCTH
NyOIMIHUCTUYECKOTO CTUIsl peud. [loHsTHe ycTHOrO myOIMYHOTO BBICTYIUICHUS, €0 BUABI U
oOurue TpeOoBaHMS K TMOArOTOBKE IMyOJIMYHOTO BBICTYIUICHHS B 3aBUCHMOCTH OT LIETH
BBICTYIUICHUS: HH(POpPMAIMOHHOE (M PEKIaMHOE) BBICTYIUICHHE, MPOTOKOJIbHO-3THKETHOE U
MpaBWjia TMOJATOTOBKM  MO3APAaBUTEIbHBIX U  MPHUBETCTBEHHbIX peuell. OcobGeHHOCTH
aprymMeHTupymien (yoexxaaromei) peun, BUIbl YOSKTaroIIeH peun

4.2. OCHOBBI OJIEMUYECKOTO MacTepcTBa. Posib MyOIUYHBIX TUCKYCCHI B COBPEMEHHOM
obmecte. [lonarue cropa, ero nenu u Buasl. [loAroToBKa K JUCKYyCCHM M MIPaBHJIA y4acTHS B
Hel.

4. O0beM yueOHOM TUCHMILINHBI

Buner yue6HOI paboTh 2 cemecTp

3E ‘ B akan. 4.
O0mas TpyA0eMKOCTh JMCHHILIMHBI 110 Y4eOHOMY IUIaHY 2 72
AyIUTOpHBbIE 3aHATHS: 0,9 32
Jleximonnsie 3ausaTus (J13) 0,45 16
[Tpaktueckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
KoHTakTHas camocTosiTeNbHas paboTa 11 0,2
CaMoCTOATENBHOE N3YUEHUE PA3JIENOB TUCIUILINHBI ’ 39,8
Buja koHTpoJs: 3ayer
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Buner yae6HOI paboThI 2 cemecTp

B 3au. en. B

acTp.yacax

O0mas Tpy10eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IUIaHY 2 54
AyIMTOpHBIE 3AHATHS: 0,9 24
Jlekuuonusie 3anstus (J13) 0,45 12
[IpaxTnueckue 3ansrus (113) 0,45 12
CamocrosiTtesbnasi padora (CP): 1,1 30
KonrakTHas camocTosiTesnbHast pabota 11 0,15
CaMOCTOSATEIbHOE U3YUYEHUE Pa3/IeOB IUCIUILINHEI ’ 29,85
Buj kouTpoJs: 3auyeT

AHHOTaN U padoyeil MPOrpaMMsbl TUCHUIJIMHBI
«BbluncjanTeIbHasi MATEMATHKA B TEXHOJOTHU MAaTEPHAJIOB COBPEMEHHO YHEePreTUKI)

1. Heap IUCHMIJIMHBI - JaTh CTYIEHTaM TEOPETHYECKHUE 3HaHUS M HAY4UTh
MPAKTUYECKUM YMEHHSM W HaBBIKAM HCIIOJIb30BAaHUS COBPEMEHHBIX MAaTEMAaTHUYECKUX METOI0B
pacyueToB, pacyeTHBIX HWCCIICAOBAaHWI, aHalM3a, ONTHUMH3AIMA WHKEHEPHBIX IPOIECCOB C
NpUMEHEHHEeM si3bika Python s pemieHust mMUPOKOro Kpyra 3aaad  BBIYHACIUTEIbHOM
MaTeMaTHKH.

2. B pe3syabTare
CHeNNAJIUTETA J0JIKeH:
0b61a0amsb CNeAYIOUMMU KOMITIETEHLIUSIMU:

— CHOCOOHOCTBIO K aHAIN3Y CHCTEM aBTOMAaTH3alliH IPOU3BOJICTBA U pa3pabOTKe MEPONPHITHH
o ux cosepinencTBoBanuio (I1K-5);

3namo:

— BBIUMCIUTENBHBIE W  aNTOPUTMUYECKHE AaCIeKThl, HEOOXOANMBIC
COBPEMEHHBIX CUCTEM KOMIIBIOTEPHOM MaTeMaTHKH, B yacTHOCTH Python;

— METObI ¥ aJITOPUTMBI JJIS1 PEIICHHS] HH)KEHEPHO-TEXHUYECKUX PACUCTHBIX 3a/1a4;

Ymemo:

— (dopmanu3oBaTh 334 BEIYUCIUTEIFHON MaTeMaTHKH;

— TMPUMEHSTh TOJYyYCHHBIC 3HAHWSA IPHU PEHICHUH MPAKTHUYECKUX HHKEHEPHO-TEXHUYECKHX
pacyeTHBIX 33/1a4 BBIUYUCIUTEIBHOW MaTeMaTUKH, C MCIOJIb30BAHNEM COBPEMEHHBIX CHCTEM
KOMITHFOTEPHOIT MaTeMaTHKH, B yacTHOCTH Python.

Braoemy:

— METOJaMH MPUMEHEHUS COBPEMEHHBIX CUCTEM KOMIIBIOTEPHOW MaTeMaTHUKH, B YaCTHOCTH
Python;

— CHOCOOHOCTBIO TIOCTAaHOBKM U PEHICHUS WH)KCHEPHO-TEXHHMYECKUX PACUeTHBIX 3ajad
BBIYMCIIMTENIBHON MaTeMaTUKd W HaBBIKAMHM WHTEPIIPETAMA W MPUMEHEHHS I0JIy4aeMbIX
pe3yabTaToB.

3. KpaTkoe coaep:kaHue 1UCHUILINHBI
Beenenne. Lean u 3apaun kypca. Kparkasi XapakTepucTHKAa YHCJIEHHBIX METOI0B M HX
oco0eHHocTH. [IpoGiembl U pemeHusi. 3ajaud ¥ MECTO Kypca B MOJATOTOBKE OakajaBpa IO
HaMpaBJICHUIO.

Pa3nen 1. IIKM Python u ocoGeHHOCTH €ro peajn3amuu JIJisl pelieHnsi pacyeTHBIX 32124 B

XMMHHM M XUMHYECKOH TeXHOJIOTHH .

Tema 1.1. OOBEKTHO-OPUEHTUPOBAHHBIH S3BIK [POrPAMMHUPOBAHUS Python:  0630p.

Oco6eHHOCTH U CBOMCTBAa 00BEKTHO—OpHEHTHpOoBaHHOTO nporpammupoBanus (OOIT). Co3znanue

U ucnojib3oBanue auctpuOyruBa Anaconda. Hudpactpykrypsr  Spyder, Jupiter, ctpykrypa

a3blka. OCHOBHBIE CTPYKTYPHl JAaHHBIX (CHHCOK KOPTEX, OOBEKTHI) W OMNEpaldd HaJ HUMH.

U3YyYCHUS UCHMUIIJIMHBI Oﬁy‘lalOllll/li;lCﬂ o Imporpamme

g IPpUMCEHCHUSA
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Anroput™mbl. OCHOBHBIE AJITOPUTMUUYECKHE KOHCTPYKIUHU (CeI0BaHUE, BETBICHUE, IIUKIIbI) U UX
peanuzanus B Python.

Tema 1.2. BBenenue B nporpaMmmupoBanue Ha sizbike Python. Ctpykrypa nporpamMel, OTCTYIIBI,
MOJYJIH, OINeparopsl, (PyHKIUN(MMEHOBAHHBIE U aHOHUMHEIE), 0cOOeHHOCTH. CTaHmapTHBIE |
HecTtaHgapTHbie QyHKiu Python ( oOmiero Ha3HaueHus, MaTeMaTHUeCKHe, 00pabOTKa CTPOK,
BBOJI/BBIBO/I).

Tema 1.3 Pa3paboTka ajropuTMoB, NMPOrpaMMHPOBAaHHE M OTJaaKa mporpamm Ha Python (B
cpene Spyder). Ynpasnstouue koncrpykuuu if, for, while.

Tema 1.4 O030p mpeaMETHO-OPUCHTHPOBAHHON OMOMMOTEKH Moyiae Python mns HaydHBIX H
WH)KCHEPHBIX BbluMciacHud SciPy (Momaymu SCipy m numpy, a takke matplotlib), cpasuenue ¢
MATLAB.

OcHoBHas CcTpykTypa JaHHBIX NumPy uisi BEKTOPHBIX M MaTPUUYHBIX BBIYMCIICHHI ndarray.
Oco0eHHOCTH BBITIOJIHEHUS JEUCTBUM HaJl MaTpHUIlaMu (CIIOKEHHE ,BBIYUTAHUE, YMHOXKEHUE,
oOpaieHue) Ha s3pike Python. WudopmanmonHsie wmarpudnbie QyHKIMUA( HOpMAa,
ompenenuTenb, padr).  Metozasl ndarray — T, copy, shape, size, ndim u ap., uHAEKCHpOBaHHE,
MaTpuyHOe MpousBeneHue u (yHkiuu Momyns numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

Tema 1.5 Tloctpoenue rpaduxoB B Python ¢ mcmoms3oBanmem momynst matplotlib. @yakiun
momyns matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. VYcranoBka
rapamMeTpoB M aHHOTHPOBaHUE TpauKoB

Pazgen 2. Meroabl BLIYMCINTEIbHOH MaTeMaTUKUA. OCHOBHBIE 3Talbl PellleHUs 321a4 Ha
IBM. Pemienne cucreM JuHeiHbIX ajredopandeckux ypapuenni (CJIAY).

Tema 2.1. IIpsmble 1 UTEpalMOHHBIE YUCIECHHBIE METOBI. DJIEMEHTBI TEOPHH MOTPEIIHOCTEN .
[Tonsatue HOpMBI. OCOOCHHOCTHM MaIMIMHHOW apudmeTuku (KpaTkuii moBTOp). OcoOeHHOCTH
BBITIOJIHEHUS ACWCTBUN HaJ MaTpUIaMH (CI0XEHHE, BHIYMTAHUE, YMHOKEHUE, O0pallleHue) Ha
s3b1ke Python, nadopmanrorubie MaTpudHbIe QyHKIMH( HOPMA, ONIPEACITUTENb, PAHT).

Tema 2.2. Pemenue cuctem nuHelHbIX anreOpamudeckux ypaBHeHuil (CJIAY). IlocranoBka
3amaun. [lorpemHocTr. MeToapl ¢ WCIONIB30BaHMEM OOpPAaTHOW MAaTPHUIBI U METOJ IMPOCTHIX
uteparuii. Pemenne CJIAY B Python ¢ ucnosnp3oBanuem momayneir numpy.linalg u scipy.linalg.
u ¢yukiuii det, rank, inv, cond, norm, solve.

Tema 2.3. O630p metomoB pemeHuss CJIAY. BerumcnurenbHas yCTOWYHBOCTB, CXOJIUMOCTH
MeToJIoB . OOYCIIOBIIGHHOCTh CHUCTEMBI JIMHEHHBIX anreOpandeckux ypaBHeHuidl (CJIAY) u
YHCIIO 00YCIOBIEHHOCTH.

Pazgen 3. OOpaOorka pe3yJbTaroB H3MepeHHMsi OJAHOH BeJu4unHbl. I[Ipudaumxenue
(GYHKIHM MHOTOYWIEHAMH C OJHOI He3aBucumoii mepemennoii. MHK. ®@yukuuu Python
AJis1 padoThl ¢ MHOTOYJIEHAMM.

Tema 3.1.. O6paboTka SKCIEPUMEHTAIbHBIX AaHHBIX. TOYe€YHbIE U HHTEPBAJbHBIC OIICHKHU.
®dyuknuu Python. Onpenenenre kpurepusi CTbroJeHTA

Tema 3.2.1lpubnumxenue ¢yHkuuii. MeToabl UHTEPHOISALUMU 3aBUCHUMOCTEH C  OJHOM
HE3aBHCUMOM MepeMeHHON. HTepHoAIoHHbIi MHOTOWIeH Jlarpamka, peanusaius B Python.
Tema 3.2. [lpubnwxenue ¢GyHkuil. MeToAbl anmMpOKCUMAIMM 3aBUCUMOCTEH C OJIHOM
He3aBUCUMOH nepeMeHHoU. Metos HauMmenbux kBajapatoB (MHK). Mcnons3oBanue GpyHKIui
Python gns  ammpokcumarmu  u  MHK  scipy.polyfit,  scipy.optimize.least_squares,
scipy.optimize.lsq_linear.

Pa3nen 4. Pemienne cucrem HeJuHeHHbIX ypaBHeHuil (CHY) ynciieHHbIMH MeTOAAMH.
Tema 4. 1.Anroput™Mbl MeTOZa MPOCTOH uTepayu u Metona HetotoHa - Padcona s pemienus
CHY. CkopocTb CXOOMMOCTH, OIIEHKH NorpenHocTy. Peanusarus metonoB B Python.

Tema 4. 2.Metonuka HCHOJB30BAaHUS  peliareneii B Moayne scipy.optimize, ¢yHKIUH
root_scalar, root.

Pazgea S. Pemienue 3a1a4 MHOrOMEpPHOM ONTUMHU3ALUM YMCICHHBIMUA MEeTOXaMH

Tema 5.1. Knaccudukarus 3aqad 1 METOJ0B ONTHMH3AIIH.

Meton rpaaueHTHOTO ciycka. MeTon nedopMupyeMoro MHOTOTrpaHHUKA. Peanusanusi MeTo10B

157



B Python.

Tema 5.2 Berpoennsie meto bl SCIPY. Beibop pemiarens B Mojysie scipy.optimize

Bcrpoennsie Metoantl SCIPY, dpynkuuu minimize_scalar, minimize.

Pazgen 6. Anasim3 u pemenue 1u¢gepeHUHATbHBIX YPABHEHUI YHCIeHHBIMH MeTOAaMH
Tema 6.1. Anroput™mbl MeTOAOB pemeHus auddepeHnnanbHbIX ypaBHeHUA. MeTopl Diinepa u
ero moaudukanuu. Peanusarnus meronoB B Python. Beibop peraresst B moyite Scipy.integrate,
¢bynkumu solve_ivp, solve_bvp.

4. O0beM yueOHOI THCUMTTHHBI

Cemectp
Bcero
Bun yaebHoli paboThI 4 cemectp
3E Axap,. 3E Axap,.
q, q,
OO0mmast TpyT0EeMKOCTh TUCITUTITHHBI 3 108 3 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 1,33 48
Jlexun 0,44 16 0,44 16
[IpakTnueckue 3anstus (113) - - - -
JlaboparopHubie paboTsl (JIP) 0,89 32 0,89 32
CamocrosiTejibHasi paboTa 1,67 60 1,67 60
KoHTakTHas camocTosTeIbHAs paboTa 0,2 0,2
1,67 1,67
CaMOCTOSATEIHbHOE U3YUEHHUE PA3JICIIOB TUCITUTUINHEI 59,8 59,8
Buabl KOHTpOJIA:
Buo konmpona uz YII (3auem) ‘
Bujx uTOroBoro KOHTpoOJIsi: 3auer
Beero Cemectp
Bun yaeOHoM paboTh 4 cemectp
3E Actp. 3E AcTp.
q, q,
OO6mrast TpPyA0€MKOCTh JUCIUTLTHHBI 3 81 3 81
KonTtakTHasi pa6oTa — ayIMTOPHbIE 3aHSATHSI: 1,33 36 1,33 36
Jlexkuun 0,44 12 0,44 12
[Tpaktrueckue 3ansarus (113) - - - -
JlaGopaTtopusie paboTsl (JIP) 0,89 24 0,89 24
CamocTosiTesibHasi padora 1,67 45 1,67 45
KoHTtakTHas camocTosTebHas paboTa 167 0,15 167 0,15
CaMOCTOATENBbHOE U3YUEHUE PA3JIEI0B AUCITUIUIMHbI ' 44 .85 ' 44,85
Bujabl KOHTPOJISA:
Buo konmpona uz YII (3auem) ‘
Buja nTOroBoro KOHTpoJIsi: 3auer

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«/lnckpeTHass MaTeMaTHKa B TEXHOJIOTHH MATePHAI0B COBPEMEHHOM YHEPTreTUKID)

1. Ieap TUCHMIJIMHBI - (OPMUPOBAHKE Y CTYJCHTOB CHCTEMbI OCHOBHBIX TIOHSTHIA,
UCTIOJB3YEMBIX IS MOCTPOCHHS BAXKHEHUIITX MAaTEMaTHUECKUX MOJICNIEH, B MaTeMaTHYECKUX
METOJIOB JIJIsl ONTMCAHUS PA3TUYHBIX XUMHKO-TEXHOJIOTHUECKUX TPOIIECCOB.

2. B pe3yabraTre WU3yYeHHs JAUCHUILUIMHBI OOydYawumiics 10 TporpamMme
CHEUATUTETA JI0JIKEH:

Obnadoams CleNyOIMA KOMIETEHIIHSIMHU:

— CIOCOOHOCThIO K aHAJIM3y CHUCTEM aBTOMAaTH3allud TPOM3BOJCTBA U  pa3pabOTKe
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MEpONPUATHIL 10 uX coBepiieHcTBoBanuto (ITK-5).

3namo:

— OCHOBHBIE TIOHSTHUS WU METOJbl JUCKPETHOW MaTeMaTHUKHU, MaTeMaTHUYeCKHUX METOJI0B
penieHus npodeccuoHANBHBIX 3a7a4.

Ymems:

— TPHUMEHSTh MaTEMaTUYCCKHE METO/IbI IIPH PEIICHUN TUTIOBBIX MPOQECCHOHAIBHBIX 3a]1a4.

Braoemy:

— METOJIaM{ TIOCTPOCHUS MAaTEeMaTUYCCKOW MOJCIH THUIOBBIX MPOPECCHOHAIBHBIX 33134 U
COJICpXKATEIHLHON MHTEPIIPETAIIMHU TIOJY4YEHHBIX Pe3yIbTaTOB.

3. KpaTtkoe conep:kaHue JUCHUIINHBI:

Pa3nes 1. DiieMeHTHI TEOPMU MHOKECTB M ajiredpanyeckue CTPyKTYpbl.

MHosxecTBa, OTHOIIEHUSI U (QYHKIMU. 3aJaHUE€ MHOXECTB U OCYILECTBJICHHE OINeparuil
Hag HUMH. CriocoOb! 3aganus. Onepanun 00beIMHEHNS, IepeceueHs, pa3HOCTH, JOMOJIHEHUS U
JieKapTOBa Mpou3Be/ieHusl. AKCHOMaTuKa Teopuu MHOkecTB. Anredpa Kanropa. Munummsanus
npenacTaBieHuit MHoxkecTB. [lmarpammbl Oilnepa-Benna. bunapnbie oTHomenus. CrocoObl
3aaHusl OMHapHBIX OTHOomIeHWH. CBolcTBa OMHApHBIX OTHOIIEHWH. Pa3zouenus. OTHOLIEHUS
SKBUBAJIIEHTHOCTH U Tmopsnka. IlpencraBieHue N-apHBIX OTHOLIEHUM OMHapHBIMH. Auredpa
oTHomeHni. DyHkuu. WHbEKUus, copbeKuus U OHekIus. Anredpandeckue CTPYKTYpBHI.
[Tonyrpynnel. Monounsl. ['pynnsl. [Hoarpymnmsl. [{uknuyeckne rpynnsl. ['pynmnel moacTaHOBOK.
N3omopdusm rpynn. Cmexnble kinaccsl nmo mnoxarpynne. Hopmanehble nenurenu. Pakrop-
rpynnsl. Konbna: onpenenenus, cBoiicta, nmpumMepsl. [lomns.

Pa3znes 2. DiieMeHTHI TEOpUU rpagos.

I'padpr. 3amanme m xapakrepuctuku rpadoB. Bumer rpados. Iloarpadsl. Matpuist
CMEXKHOCTH M HMHUUIECHTHOCTH. CreneHu BepmmH. Mapuipytel Ilenu. I{uknsl. Paccrosinue
MEX1y BepimuHamu. J{uamerp u panuyc rpada. YHapHbIe 1 OMHApHBIE OTIepariiy HaJ rpadaMu.
Jononuenue rpada. YaganeHue u AoOaBlieHWE BEPIIMH. YJIajieHUE M JoOaBieHuE peodep.
OroxnectBiienne BepmuH. Pacmernienne BepmuH. OObenunenne tpadon. IlepeceueHue
rpagoB. KommnoHneHTsl cBsi3HOCTH. MocThl. Bepmuanaas u pebGepHas CBS3HOCTh. CBSI3HOCTH
OpUEHTUPOBAHHBIX TpadoB. ANTOPUTM BBIYUCIEHUS CBA3ZHOCTU. BHYTpeHHSS yCTOHYHMBOCTB.
Bepmmnnoe unciao HezaBucuMocTu. PebepHoe unciao He3aBUCUMOCTH. BepiinHHoe u pedepHoe
nokpeiTue rpada. BremHsst yctoitunBocTh. BepminHHOe U pebepHOEe UMCIO BHEIIHEH
yCTOMYMBOCTH. LIMKIIBI M pazpe3bl. DiliepoBbl UKL ['aMUIBTOHOBBI HUKJIBI. [IMaHapHOCTE U
yknazaka rpados. ['panu miockoro rpada. Packpacka rpados. Xpomaruueckoe uncio. ['unoresa
yeTbipex Kpacok. JlepeBbs. Omnpenenenusa. CpoiictBa. Teopema Konu. ®dyHaameHTanbHas
cucreMa HUKIOB. OCTOB HaMMEHBUIETO Beca. YIOPSAIOUYEHHBIE IepeBbs. bUHAapHBIE NEPEBb.
JlepeBbst COPTUPOBKHU. AJITCOPUTM MOUCKA B IEPEBE COPTUPOBKH.

Pa3nen 3. ByaeBbl pyHknum.

Anre6pa noruku. bynessl ¢pynkiuu. CriocoObl 3aganus. byneBsl pyHKIUN OJHOM U IBYX
MEPEeMEeHHbIX M UX cBoicTBa. Dopmynbl OyneBoil anreOpbl. OCHOBHBIE 3aKOHBI OynaeBOI
anreOpbl.  OkBUBaJeHTHOCT,  (gopmyn.  Ilpununun — aBoiictBeHHocTu.  CoBepleHHBIE
JIU3bIOHKTUBHBIE U  COBEPLICHHbIE KOHBIOHKTUBHBIE HOpMayibHble (opMmbl.  CHcTeMbl
3JIEMEHTapHbIX OyneBbIX QyHKIMH. DYyHKINOHAIBHO MOJHBIE CUCTEMBI 3JIEMEHTApHBIX OyIeBBIX
¢ynkuuit. Ilpumepbl (GyHKIMOHATBHO MOJHBIX Oa3ucoB. BakHeilne 3aMKHYTbIE KIIAacChI.
Teopema o ¢yHKIMOHANBHON mMosHOTEe. MuHuMu3anus OyneBbix (yHknuid. CokpaleHHas,
TynukoBass W MUHMMaibHas (opwmbl. Kaptel KapHo. Metoa coueTaHus HWHAEKCOB U METOJ]
Kyaitna. MuHHMU3a111si KOHBIOHKTUBHBIX HOPMaJIbHBIX (opM. O030p MPUIOKEHUN JUCKPETHOM
MaTEeMaTHKH. PazpaboTka 3 PEeKTUBHOTO MaTEMaTHYECKOTO, IIPOrPaMMHOT0,
MH(POPMALIMOHHOTO ¥ TEXHUYECKOro OO0ecleyeHuss Ha OCHOBE METOJOB JIHCKPETHOMH
MaTeMaTHKHU.

Pasnen 4. Ucuncienne BbICKa3bIBAHMIA.
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BBenenue B MaremMaTudeckyro JOTUKY. KpaTkue cBelleHus U3 UCTOPUUA MaTEMaTUYECKOU
norukd. Poyib MaremMaTHYecKOW JIOTUKM TpH pa3padOTKe M IKCIUTyaTallid XHUMHUKO-
TEXHOJIOTMYECKUX cucTeM. PopMaibHble aKCHOMAaTHYECKUE cUCTeMbl. CUMBOIIBI, BBIpa)KEHUS,
(dopmyinbl, akcuoMsl. [IpaBuiio BEIBOIA, HEMOCPEACTBEHHOE CIIEJCTBHE, BBIBO, TeopeMa. Jloruka
BbICKa3biBaHui. Jlornyeckuii BoiBoA. Akcuombl. [TpaBuiao modus ponens. Teopema AeayKIIUU U
npaBwiio  cwuiorudMa. [lodHota M HENpPOTUBOPEUYMBOCTh.  He3aBUCHMOCTH — akCHOM.
Paspemmmmocts Teopuu. Jpyrue axcuomarmsauuu. IIpoBepka BBIBOJMMOCTH € IIOMOIIBIO
UCTUHHOCTHBIX Tabmuy. CekBeHuuu ['ennena. Mopaens MupoB Kpunke. Meton pesostounit
Po6uncona. Meron knay3 Bonra. O6paruslii MeTog MaciioBa (0J1aronpusiITHBIX HaOOPOB).

Paznea S. UcuuciieHHe NpPeAUKATOB U HeYeTKas JIOTHKA.

Jloruka mpeauKaTtoB. ABTOMAaTH3allUs JIOTMYECKOTO BbIBOAA. [lepeMenHble, (pyHKIHH,
TE€pPMBI, TpPEAUKaThl, KBAHTOPbI, (opmynbl. Ob6nacte neiicTBus kBaHTOpa. CBOOOAHBIE U
CBsI3aHHbIE IlepeMeHHble. VIHTepnpeTanyy, paBHOCHIBHOCTh. PacniosHaBaHue 0011€3HaYMMOCTH.
[IpoGnema pa3zpemmmocTi. AKCHOMBI U IpaBWJIa BbIBOJA MCUHUCIIEHUS IMpeauKaTroB. Teopema
nenykuuu. HenpoTuBOpeuMBOCT, M MOJIHOTA. BbIHECEHHE KBaHTOPOB U IpeABapeHHas
HOopMasibHast ¢opma. CKylIeMOBCKHE CTaHIApTHble (GOpMbL. DpOpaHOBCKUN YHHUBEPCYM H
Teopema DpOpana. [loacranoBka u yaudukamnus. Metoa pe3ostornuii u ero noaxHora. Ctpareruu
Merona pesontonuil. Jlu3broHKTE XopHa. [IpUHIMI JIOTHYECKOro MPOrpaMMHUPOBaHMUS.
Heuerkne MHoOxectBa. Hewerkas moruka. llosBienne m cyrs HedeTkocTH. Popmanmszanus
HedyeTkocTH. DYHKIMS NpUHAUIeKHOCTU. JIMHrBHCcTHYeckass mnepeMeHHas. Ormnepanuu HaJ
HEYETKUMH MHOXecTBamMu. HeueTtkas apudmeruxa. Meroasl aedaszzuduxanuu. Heuerkue
oTHomeHus. CraHIapTHblE HEYeTKHe Jiornyeckue omnepanuu. Hederkuit BbiBoA. CreneHu
VWCTUHHOCTY U CTEIIEHU YBEpEeHHOCTU. HeueTknii aHanor Metoaa pe30JIroni.

Pasnen 6. Koneunble aBTOMatrbl, MammHbl Twropunra-Ilocra, CcJI0XKHOCTH
BbIYMCJICHHU .

DnemeHTHl TeopuH aBToMaToB. [loHsATHE aBTOMaTHOrO MpeoOpa3zoBaHusi HHGOPMALIUU U
KOHeUHOTO aBToMara. CriocoObl 3a1anusi aBToMaToB. ABToMatsel Mumiu u Mypa. I[Iporpammuas u
anmapaTHasl peaju3alys aBTOMaToOB. DKBUBAJIEHTHOCTh U MMUHMMH3ALMS aBTOMATOB. MallnHbI
Trropunra-Ilocra. ®opmanuzanusi MOHATUS AITOPUTMA M (HOPMATBHBIE MOJICTH aJTOPUTMOB.
Mamuna TeropuHra: onpeneiaeHus, CBoCTBa, rpadsl nepexonos. MammunHa [Tocra. [IporpamMmbl
migs  mamuH.  [Ipobmema  pacmo3naBanus. IlpoGiemMa  OCTaHOBKH.  AJTOPUTMUYECKU
HepazpemuMple npoOneMbl. CIO0XKHOCTh anropuTMoB. Mepsl cloKHOCTH. BpemenHas u
€MKOCTHAsl CJIO)KHOCTb. ACHUMITOTHYECKAsSI CII0)KHOCTh, IMOPSIOK CIOXKHOCTH, CJIOXKHOCTh B
CpelHEM M B XyAlleM ciydae. TpynHopaspemumsble 3agadd. HenerepmuHupoBaHHaAs MalivHa
Teropunra. Kmaccet P u NP. NP-monnasie 3amaun. NP-mogHOTa TpOoOIeMbI BBITIOJHUMOCTH
(dbopMyn TOTHKH BbICKa3bIBaHUI. O030p MpHIIOKEHUH MaTeMaTuyeckoil joruku. Hampapnenus
WCIIOJIb30BAaHUs ammapaTa MaTeMaTHYeCKOW JIOTMKU B 3a/JadyaX MPAKTUYECKOW HH(OPMATHKU.
Crneumudukanus ©  BepupHUKaUs  MNPOrpaMMHO-AMNMAPATHBIX  MPOEKTOB,  JIOTHYECKOE
MPOrpaMMUPOBAHKE, TOCTPOCHUE OHTOJIOTUM, S3bIKU OOIICHNUS HHTEIUIEKTYaIbHBIX ar€HTOB.

4. O0beM yuyeOHOM TUCHHMILINHBI

Beero Cemectp
Bun yae6HOM paboThI 4
3E Axapn. u. 3E Axap. 4.
OO0masi Tpy10eMKOCTb IV CHUTIIMHbI 3 108 3 108
KonTakTHast paboTa — ayANTOPHBIE 3aHATHS: 1,33 48 1,33 48
Jlexun 0,44 16 0,44 16
[paktnaeckue 3anstus (I13) 0,89 32 0,89 32
CamocrosiTeJibHas padoTa 1,67 60 1,67 60
KoHnrakTHas camocrosiTenbHas paboTa 1,67 0,2 1,67 0,2
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CaMoCTOATEeTbHOE U3YUCHHUE Pa3/IeIoB 598 598
JVCIIUTUTAHBI
Bua konTpoJs - 3auer + + + +
Buja nToroBoro KOHTpoJIsi: 3auer
Cemectp
Bun yae6HOI paboThI Beero 4
3E AcTp. 4. 3E | Actp. u.
OO0uasi Tpy10€eMKOCTb IV CIIUTIJIMHbI 3 81 3 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHSITHUSI: 1,33 35,9 1,33 35,9
Jlexun 0,44 12,4 0,44 12,4
IpakTaeckue 3anastus (113) 0,89 23,5 0,89 23,5
CamocrosiTesibHas padoTa 1,67 45,1 1,67 45,1
KonrtakTHas camocTosiTennbHast pabota 0,15 0,15
CamocTrosiTensHOE U3yUeHUE Pa3/IeiioB 1,67 44,95 1,67 44.95
JVCIIMTUTAHBI
Bua konTpoJs - 3auer + + + +
Buja uTOroBOro KOHTpOJIS: 3auer

AHHOTaNUA padoyeil MPOorpaMMspl TUCHUIJIMHBI
«OCHOBBI MEHEIKMEHTA U MAPKETHHIa B TEXHOJIOTHM MATEPHAJIOB COBPEMEHHOI
JHEPreTUKu»

1. Heap AMCUMIUVIMHBI — TIOJIYYEHUE CHUCTEMBl 3HAaHMM O 3aKOHOMEPHOCTAX
(GYHKIIMOHUPOBAHUS MPEANPUSTUN B CUCTEME HALMOHAJIBHON SKOHOMHKH, NMPEACTaBICHUI B
obmacTh  MEHEKMEHTa Y  MapKeTWHra, BKJIIOYash  METOJOJOTMYECKHE OCHOBBI U
3aKOHOMEPHOCTH, (DYHKIIMH, METO/Ibl, OPraHU3aIlMIOHHBIE CTPYKTYPhl, OPraHU3aI1I0 MPOLIECCOB,
TEXHHUKY U TEXHOJIOTHIO MEHEKMEHTA U MapKETHHTa B YCIIOBUSX PHIHOYHOM SKOHOMUKH.

2. B pe3yabrare wu3ydYeHHsl JUCHUIUVIMHBI O0O0y4YawIlIuiics M0 mNporpamMme
CHEeNHNATUTETA JOJIKEeH:

Obnadams ClenyONUMA KOMIICTCHITUSIMHU:

— CHOCOOHOCTBIO K Opranu3aiuu pabotsl moaunHeHHbIx ([TK-13);

— CIIOCOOHOCTHIO K COCTABIICHUIO W aHAIM3y OM3HEC-TUIAHOB pa3pabOTKU M BHEAPEHUS HOBBIX
TEXHOJIOTMYECKHUX MPOLIECCOB, OOpaleHusi ¢ 00bekTaMu MpoeCCUOHATBHON JIeATEIBHOCTH,
BBIITYCKa M PeaTM3allii KOHKYPEHTHO criocoOHo# mpoaykiuu (ITK-17).

3namo:

— MPUHIMIBI COCTABJICHUS TEXHUUYECKOW JOKyMeHTanuu (rpadukoB pabOT, WHCTPYKIHA,
IJIAaHOB, CMET, 3asIBOK Ha MaTepUasbl U 000pyI0BaHUE) U IP.;

— TEOpPEeTUYECKHE OCHOBBI M METOJIbI BEIPAOOTKH 11€JIel U CTpaTeruu OU3Heca;

— MPUHIMUIBI TMOATOTOBKU JOKYMEHTAIlMU JUIsl CO3JaHHUS CHUCTEMbl MEHEIKMEHTa KauyecTBa
MIPEANPHUAITHS;

— METOJbI M TEXHOJIOTHH MPUHATHUS U pealn3allii yIpaBICHUECKUX PEIICHHUIA;

— OCHOBHBIE TIPUHIUIIBI TPOJBMYKEHHSI TOBApa Ha PHIHOK..

Ymemy:

— COCTaBIIATh 3aBKU Ha 000PYIOBaHUE;

— pa3pabaThiBaTh TEXHUYECKYIO TOKYMEHTAIIUIO;

— TPUHHUMATH YIPABICHUYECKUE PEUICHUS U OPTaHU30BbIBAThH X BBIMOJHEHUE;

— coOupatb, 00pabaTeIBaTh M UCIIOJIB30BAThH YIIPABICHUECKYIO HHPOPMAIIUIO;
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— paboTath C yIOpaBJIEHYECKOH JIOKYMEHTAllMEH, IMOJb30BaThbCcs 3aKOHAM, HOPMaMH U
[IpaBUJIAMH aJIMUHUCTPATUBHOM JIESITEILHOCTH;
— pacnpenensTb 0043aHHOCTH M OTBETCTBEHHOCTD;
— HCIOJIb30BaTh METO/Ibl MOTHBALIMU [1IEPCOHAA;
— KOHTpPOJIMPOBATh U PETYIUPOBATH UCIOJHEHHUE IJIAHOB.
Braoemy:
- HaBBIKAMH IPUMEHEHMS ONTUMAJIbHBIX IIOJIX0/0B JUIsl TUAarHOCTUKU U aHAJIN3a PHIHKA;
- MEeTOoJaMH PyKOBO/JICTBA IIEPCOHAIIOM;
- HMHCTPpYMEHTaMU 3(P(PEKTUBHOIO YIPABICHUS IPEANIPUITHUEM.

3. KpaTkoe coaep:kaHue 1UCHUILINHBI
Pa3nen 1. OcHoBBI ynipaBjieHus IPeaNPUSITHEM

1.1 Beenenme. Ilpeamer, MeTron W coJepKaHUE IUCHUIUIMHBL. Teopus yrpaBiIeHUS:
yIpaBieHUE KaK MOTPEeOHOCTh U Kak (aKkTop ycmexa JIeATeIbHOCTH, CYLIHOCTh U COJEp KaHUe
yIOpaBlI€HUS, MECTO TEOpUU VYIPABICHUS B CUCTEME COBPEMEHHBIX 3HAHUM, cHenuduka
YIpPaBIEHYECKOW JEsTeIbHOCTH, COBPEMEHHbIE IMpoOieMbl yhpaBieHusd. ['eHe3uc Tteopuun
yIOpaBJIEHUS: YIPaBJIEHYECKHE PEBOJIOLNN, BO3HMKHOBEHHWE HAy4yHON TEOpUU YIIpPaBJICHMUS,
UCTOKM M TEHJCHIMU pPa3BUTUS POCCHUICKOTO yINpaBieHHs. 3aKOHOMEPHOCTH M IMPUHLMIIBI
yIpaBieHUs: CyObeKTUBHBIE U OOBEKTUBHBIE (PAKTOPHI B YIIPABICHHH.

1.2 Cucrtema ymnpaBiieHUsl NpeAnpusitueM U ee cTpykrypa. Onenka 3¢hdekTuBHOCTH
yrnpasneHus. Cucrema ynpaBlIeHUs: TOHSATHE CHUCTEMbI YIPAaBIIEHUs, pacrpeaencHie QyHKINH,
MTOJIHOMOYUH U OTBETCTBEHHOCTH, MPUHIIUIIBI MIOCTPOSHUSI CHCTeM yrpasieHus. LlenTpanu3zanus
U JelleHTpaNu3alys yIpaBlIeHUs, NEJIETUPOBAaHUE IOJHOMOYHMI B mpoleccax yIpaBiIeHHUS.
OpranuzanvoHHasi CTpykTypa U ee BUAbl. OCHOBHBbIE MOHATUS A(P(HEKTUBHOCTU YIPaBICHHUS.
[Tokazatenu 3heKTUBHOCTH YIIPABICHHUS.

MoayJib 2. OCHOBBI MeHe:KMeHTa

2.1 Ilenu B cucteme ynpaBiieHus. PazpaboTka cTpareruii v rmiiaHoB opranu3anuu. L{eman u
LEJIENOJIaraHue B YIPABJICHUU: pOJIb LM B OpPraHM3alMid W OCYIIECTBICEHHHM IIPOLIECCOB
yhopaBlieHus, KiaccuuKkanus Lenei, MOCTPOCHUE JepeBa ILieJieil; coueTaHue pasHooOpasus
uene U (QyHKIUE MEHEeKMEHTa; CHCTeMa YIpPAaBIEHUS MO LEJIsAM; CTpaTerus U TaKTHKa
ynpasneHus. CylHOCTb, IPUHLHUIIBI U METO/IbI IIaHUpoBaHusl. [Iporiecc BbIpabOTKH CTpaTeruu.
@opMBbI TEKYIIETO IIIIaHUPOBAHMSL.

2.2 Texnosoruss pa3pabOTKK W TNPUHATHS YIOpaBIEHYCCKUX pemeHuid. Pa3paboTka
VIOpaBIEHYECKUX pEUICHUI: TMOHATHE W KiIaccu(uKalnus  YIpaBICHUYECKUX  PELICHHIH,
OCHOBOIIOJIATAIOIINE 3JIEMEHThl JEATEIbHOCTH, YCIOBUS WU KPUTEPUU HPUHATHS PELICHUH,
MpoLleCC M MOJENHM MPUHATHUS YOPABICHUYECKUX PELICHUM, peanu3alus YIpaBICHYECKUX
pElIEHU.

2.3 BnacTb B cucTe€Me yNpaBlICHUs], JIUIEPCTBO U CTHIIb yIpaBieHUsl. OTHOIIEHUS BIACTU
B CHCTEME YIpPABJICHUS: INOHATUE W THUIOJOTHS BIJIACTU; BJIACTh W ABTOPUTET MEHEIKEpa;
MpHU3HAKU, (PAKTOpPBl U TPOSIBICHUS HEYNPABISEMOCTH; HWCTOUYHUKHU BJIACTH B YIPABICHHUU
OopraHu3aluei; IapTHEPCTBO B IMpoLEeccaX MEHEeIXKMEHTa. JIuaepcTBO M CTUIIb YIPaBICHUSA:
mpoueccel  (GOpMHpPOBAaHUS U OCHOBHBIE COCTABIIAIOIIME JIMJEPCTBA, (opMaiabHble U
HedopmanbpHbie (PAKTOPBI JUIEPCTBA, MPOSBICHUE JUIEPCTBA B CTUJIE YIPABICHUS, TCHACHIUS
Pa3BUTHUS CTUJIS YIIPABICHUSA.

2.4 MoTHBAaIIMOHHBIE OCHOBBI YIIPaBICHUS U KOHGIUKTHL. MoTHBalUA AEATEILHOCTH B
YIPABICHUH: MOTHUBBI JEATEIBHOCTH YEJIOBEKA U MX POJIb B YIIPABIECHUU, OCHOBHBIE MOHATUSA U
JIOTMKA Tpollecca MOTUBAlWHU, (GakTopbl (GOPMUPOBAHUS MOTHUBOB TpPYAA; HCIIOIb30BAHHE
MOTHBAIIUM B TMPAKTHKE MEHEIKMEHTa; (akTopbl A(PGEKTUBHOCTH MOTHUBAIIMU; COBPEMEHHBIE
KOHIIETIIIUM MOTHBaNWu. ['pynmoBas TUHAMUKAa W KOH(IUKTBI: pOJIb TPYMINBl B TMOBEICHUU U
JeSITeNLHOCTH YeTIoBeKa, (POPMUPOBAHUE TPYIII, B3aUMOJCHCTBHS B TPYINE U B OpraHU3allny;
BO3HMKHOBEHHE, NPOSBICHHE W PA3HOBUIAHOCTH KOH(IUKTOB, BIUSHHE KOH(PIUKTOB Ha
yIpaBIICeHHE.

Moayasb 3. OCHOBbI MAPKETHHIA.
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3.1 MapkeTHHr Kak cucTeMa yIpaBJIeHUs], PETYJIMPOBAHUS U U3ydeHus pbiHKa. [loHsaTue
MapKEeTHHIa, IPOUCXO0KIEHUE U CYIIIHOCTh MAapKETUHTa, 1€ MapKeTuHra. OCHOBHbBIE ITPU3HAKU
MapKETUHIOBOro CTWis ynpasieHusd. Konuenmuu mapketuHra. OCHOBHbIE BUJIBI MapKETHHIA.
MapxkeruHrosas cpeaa.

3.2 Kommiekc mapkeTuHra. OCHOBHbIE MapKETHHIOBbIE MHCTPYMEHTHI. CojlepikaHue U
mporecc yrpaBiieHHs MapkeTHHrom. OCHOBHbIE (YHKIMH MapKeTHHra. ToBapHasi, IIEHOBasd,
cOBITOBast 1 KOMMYHUKAIIMOHHAs NOJIUTUKH (pupmbl. ToBapHbIe cTpaTterun. PazpaboTka HOBBIX

TOBApOB.

4. O0beM yueOHOM THCHHUILINHBI

10 cemectp
Bun yueOnoi paboTer B 3aueTHBIX B akanem.
eMHULIAX yacax

OO61mas TPyA0eMKOCTh TUCIHIJIHHBI 3 108
KonTakTHasi padoTa - ayANTOPHbIE 3aHATHS: 0,9 32

Jlexmun 0,45 16

[TpakTHdeckue 3aHATHS 0,45 16
CamocrosiTesibHas padoTa: 2,1 76

KonTtakTHas camocrosiTenbHasi paboTta 21 0,2
CaMocCTOsATEeTFHOE H3YUEHNE PA3/IEIOB JUCITUTIIHHBI ’ 75,8
Buja uTOrOoBOro KOHTpOJIs: 3auer

10 cemectp
Bup yueOHO#t paboTs B 3a4eTHBIX B actponoMm.
eUHAIIAX yacax

OO0mAas TPYA0eMKOCTh THCIHIIJIHHbI 3 81
KonTrakTHasi pa6ora - ayuTOpHbIE 3aHATHSI: 0,9 24

Jlexkuun 0,45 12

[IpakTrueckue 3aHATHS 0,45 12
CamocrosiTejibHas padoTa: 2,1 57

KonrtakTHas camocTosTenbHas pabora 21 0,15
CaMOCTOSATETbHOE U3YUYEHUE PA3/IEIOB AUCITUILTMHBI ' 56,85
Bujg nTOroBoro KOHTpoJIsi: 3auer

AHHOTANUA padoyeil MPOrpaMMbl JUCHUIIIMHBI
«OCHOBBI TEXHHYECKOI'0 PeryJJMpOBaHMs U YIPABJEHUS KA4YeCTBOM B T€XHOJIOTHH
MaTepHuaJIOB COBPeMEeHHO IHEPreTUKU»

1. Heap TUCHMILIMHBI — TIOJyYEHUE CUCTEMBI 3HAHUH 00 yIpaBICHWU Ka4eCTBOM Ha
NPEANPUATHIX B CUCTEME HAMOHAIBHON 3KOHOMHKH, BKIFOYAs METOIOJIOTHYECKAE OCHOBHI H
3aKOHOMEPHOCTH YIPABJICHUS KAa4eCTBOM B YCIOBHSX PBIHOYHON SKOHOMHKH WM BHEJIPEHHUE
pE3y/IbTaTOB HAyYHO-TEXHUYECKHX W MPOEKTHO-KOHCTPYKTOPCKUX pa3padOTOK B pealbHBIN
CEKTOP SKOHOMUKH.

2. B pesyabTare wu3y4YeHHs JAUCHMIUIMHBI O0y4YalOIIMiicsi MO mporpaMme
CHeHATUTETA 0JI/KEeH:

Obaadams ClenyOIUMA KOMITETEHITUSIMHU:

— CIIOCOOHOCTHIO K opranu3anuy padots! nogunHeHHbIX ([1K-13);
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CIOCOOHOCTBIO K  HCIIOJIb30BAaHUIO COBPEMEHHBIX CHCTEM YIPaBJICHUS KadyeCTBOM
MPUMEHUTENBPHO K KOHKPETHBIM YCIOBHSM IPOM3BOJCTBA HAa OCHOBE MEXIYHAPOIHBIX
cranaapros (I1K-16);
CIOCOOHOCTBIO K COCTABJICHUIO U aHAIM3Y OM3HEC-TIJIAHOB Pa3pabOTKU M BHEAPEHUS] HOBBIX
TEXHOJIOTUYECKUX MPOIECCOB, 0OpalieHust ¢ 00beKTaMu MPOPECCHOHATBHON e TeIbHOCTH,
BBIITYCKa M PeaM3alii KOHKYPEHTHO criocoOHoi nmpoaykimu ([TK-17).
3uams:
— TPUHIMIB COCTABJICHUS TEXHUYECKOW JOKyMEHTamuu (TpagukoB pabOT, HHCTPYKIIHA,
IIJIAHOB, CMET, 3asBOK Ha MaTepUajbl U 000PYI0BAHKE) U JP.;
— TEOPETHUYECKHE OCHOBBI U METOBI BRIPAOOTKH IIeJIel U CTpaTeruu On3Heca;
— TIPUHIMIBI TIOATOTOBKH JOKYMEHTALMW Uil CO3/IaHUSl CHCTEMBI MEHEIKMEHTa KadyecTBa
MPEIIPUSITHS,
— METO/bI ¥ TEXHOJIOTHU PUHATHUS U PEATH3alNN YIPABICHUECKIX PEIICHUH.
Ymemo:
— paspabaThIBaTh TEXHUYECKYIO JOKYMEHTAIIHIO;
— TIPUHUMATH YIPABICHYECKHE PEIICHHS U OPraHU30BBIBATH MX BBHITIOJIHECHNE;
— coOupatb, 00pabaTeIBaTh TEXHUYECKYIO HH(OPMALIHIO;
— paboTath C YIOpaBIIEHYECKOW JIOKYMEHTAIlMEH, TMOJB30BAThCS 3aKOHAM, HOPMaMU H
MpaBHJIAMH aJIMIHUCTPATHBHON NIESTETHHOCTH,
— pacmpenensiTb 00S3aHHOCTH M OTBETCTBEHHOCTb;
— HCIIOJIb30BaTh METOIbl MOTHUBAIIMH TIEPCOHAIA;
— KOHTPOJMPOBATH M PETYITHPOBATH UCTIOJTHEHHUE TIJIAHOB.
Bnraoemy:
— CHOCOOHOCTBIO B COCTaBE KOJUIEKTHBA MCIOJIHUTENEH y4acTBOBATh B MPOEKTHBIX paboTax Mo
CO3aHMIO U MTPOU3BOJICTBY MaTEPHAIOB COBPEMEHHOM IHEPTeTHKH;
— HaBbIKaMU MPUMEHEHUS ONTUMAJIbHBIX [TOJAX0JI0B ISl IUarHOCTUKU U aHAJIM3a PHIHKA,
— HHCTpyMeHTamu 3G (HEKTHBHOTO YIIPABICHUS.

3. Kpartkoe cogep:xaHue IUCHHILIHHBI

Pa3nen 1. OcHOBBI ynpaBJieHUs] KA4eCTBOM Ha NpPeaNpPUsITHH

1.1 Bgenenwue. [lpeamer, MeTon M coAEp)KaHUE JUCIUIUIMHBL. Teopus ympaBiCHHS:
yIpaBlieHHEe KaK MOTPeOHOCTh U Kak (haKToOp ycmexa JeATeIbHOCTH, CYLIHOCTh M COJep:KaHue
yIOpaBlIeHUS, MECTO TEOPHUM YIPABICHUS KAaueCTBOM B CHCTEME COBPEMEHHBIX 3HAHU,
crenuduKa yrnpaBiIeHUYECKON AeATeIbHOCTH, COBPEMEHHBIE MPOOIEeMbl YIIPABICHUS KaueCTBOM.
3aKOHOMEPHOCTH Y TPUHLHUIBI YIPaBICHHUS KAauyeCTBOM: CYOBEKTUBHbIE U OOBEKTHUBHBIE
(hakTopHI.

1.2 Cucrema ynpaBlieHHs KadyecTBOM Ha mnpeanpusaTuu. OneHka 53(dexTuBHOCTH
ynpaBjeHus kadecTBoM. CucreMa ympaBiIeHHS KaueCTBOM: TMOHSTHUE CHUCTEMBI YIpPaBICHUS,
pacnpenenenue (QpyHKUIWU, MOJTHOMOYMN U OTBETCTBEHHOCTH, MPHHIIUIIBI MOCTPOCHUS CHCTEM
ylpaBieHus KadecTBOM. LleHTpanmmzamusi W JAeUeHTpaiu3anus YyIpaBJIeHUS, [eIeTUpOBaHUE
MOJIHOMOYUN B TIpoIleccax yrpaBieHHs KadecTBOM. OCHOBHbIE TOHATUA dS(H(HEKTUBHOCTH
ynpaBieHus kauecTBoM. [lokazaTenu 3pheKTUBHOCTH yIIPaBICHHS KAY€CTBOM.

Pa3nen 2. OcHOBBI cCTEMbI MEHEIKMEHTa KauyecTBa

2.1 Ilenu B cuctemMe ynpaBiieHUs KadyecTBOM. L{enu B ynpaBlieHHH KaueCTBOM: POJIb €U B
OpraHM3aIlui U OCYILECTBJICHHH IMPOIECCOB YIpaBIEHUS, KiIacCUpUKaAIUs IIeNied, MOCTPOCHHE
JiepeBa 1eNeii; coueTanue pasHooOpasus 1eneil 1 QyHKIui MeHeHKMEHTA; CUCTeMa yIIPaBIeHUS
MO MLeJIAM; CTpaTerusi U TaKTUKa yrpaBieHus KauecTBOM. CyIIHOCTb, MPUHUUIBI U METOMbI
iaaupoBanus. [Iporecc BeipaboTku cTpareruu. @OpMBbl TEKYIIETO IIAHUPOBAHUS YIIPABICHUS
KauecTBOM. BHelpeHue pe3ylbTaToB HAaydyHO- TEXHHUYECKUX U NPOEKTHO-KOHCTPYKTOPCKHUX
pa3paboTOK B pealbHBIN CEKTOP SIKOHOMUKHU.
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2.2 TexnoJsiorusi pa3pabOTKU M TPUHATHUS yOopaBieHUYeckux perieHud. Pazpabotka
YIPaBICHYECKUX PELICHWH: TMOHATHE W KIacCU(UKAlUs  YIPaBICHYECKUX  PELICHHIA,
OCHOBOIIOJIATAIOIINE 3JIEMEHTHI JIEATEIBHOCTH, YCIOBUS W KPUTEPUU TPUHATHUS pEILICHUH,
IIPOLECC M MOJEIM MPUHATHS YIPABIECHUYECKUX PELICHUH, pealu3aunusi YIpaBIeHYECKUX
peLieHui.

Paznes 3. YnpasJieHne nepcoHanom

2.3 Buacrh B cuctreme ynpapjieHusi. JIniepcrBo M cTuiab ynpabjeHusi. OTHOLIEHUS
BJIACTH B CHCTEME YIIPaBJICHUS: IOHSITUE U TUIIOJIOTHSI BIACTH; BJIACTh U aBTOPUTET MEHEDKEPA;
MPU3HAKK, (PAKTOpPbl W MPOSIBICHUS HEYNPaBISIEMOCTU; HMCTOYHUKU BIJIACTU B YIPABICHHUU
OpraHu3anueil; MapTHEpCTBO B MpoIlleccax MEHEKMEHTa. JIMIepcTBO M CTUIIb YIPABIICHUSA:
nporecchl  ()OPMUPOBAHHMSI ¥ OCHOBHBIC COCTaBJSIOIIME JUAEPCTBA, (opManbHbIE U
HedopManbHble (PAKTOPBI JIUIEPCTBA, MPOSIBIICHUE JIMJEPCTBA B CTUJIE YIPABIEHUS, TCHACHIUS
Pa3BUTHS CTUIISI YIIPABIICHHUSL.

2.4 MoOTHBAallMOHHBIC OCHOBBI YIPABJICHUS W KOHQIMKTHL. MOTHBAaNMs JESTEIHHOCTH B
YIpaBIE€HUU: MOTUBBI JIETEIILHOCTH YEJIOBEKAa U MX POJIb B YIPABICHUH, OCHOBHBIE MOHSITHS U
JIOTUKA TIpolecca MOTUBALWHU, (QakTopbl (GOPMHPOBAHUS MOTHUBOB Tpy[a; HCIOJIb30BAHUE
MOTHBAIlMM B IMpPaKTHUKE MEHEKMEHTa; (akTopbl 3((HEKTUBHOCTH MOTHBAIMM; COBPEMEHHbIE
KOHLIEMIIMM MOTHBalUMU. ['pynmnoBas TuHaAMUKa M KOH(IUKTBI: poJib TPYMNNbl B MOBEIECHUU U
NEeSITEeNIbHOCTH YeJloBeKa, (JOpMUPOBAHUE T'PYIII, B3aUMOACWUCTBUS B TPYIIIE U B OpraHU3alUM;

BO3HMKHOBEHHE, NPOSBICHHE U Pa3HOBUIHOCTHU
yIpaBlieHUE KaYeCTBOM.

4. O0beM yueOHOM THCHHUIIINHBI

KOH(JIUKTOB, BJIUSHUE KOH(JIMKTOB Ha

10 cemectp
Bun yue6HOM paboThI B 3aueTHBIX B akanem.
eUHAIIAX yacax

OO6mas TPyA0eMKOCTh TUCIHIIJIHHbI 3 108
KonTakTHasi pa6oTa - ayTuTOPHbIE 3aHATHSI: 0,9 32

Jlexkuun 0,45 16

[IpakTrueckue 3aHATHS 0,45 16
CamocrosiTejibHas padoTa: 2,1 76

KonrtakTHas camocTosTenbHas pabota 21 0,2
CaMOCTOSATEILHOE U3YUYEHUE Pa3/IeIIOB AUCITUILIMHBI ' 75,8
Bua nTOroBoro KOHTpoJIs: 3auer

10 cemectp
Bun yuebHoii paboTsl B 3aueTHbIX B actponom.
eUHULIaX yacax

O0mas TpyA0eMKOCTh JMCIHIIJIHHBI 3 81
KonTakTHasi padoTa - ayANTOPHBIE 3aHATHS: 0,9 24

Jlexun 0,45 12

[IpakTHueckue 3aHATUS 0,45 12
CamocrosiTesibHast padora: 2,1 57

KonrakTHas camocrositensHas padboTa 21 0,15
CaMOCTOATENBHOE N3YUEHHUE PA3/IETI0B IUCHUILIMHEI ’ 56,85
Buja nToroBoro KOHTpoJIs: 3auer
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AHHOTAIUs padoyeil MPOrpaMMbl AU CHHUIIHHbI
«IKCTPAKIMSA B TEXHOJOTHHU PeIKUX METAJIOB»

1. Heabp TMCHMIVIMHBI — YriyOJIEHHOE M3Y4YE€HHE OCHOB 3KCTPAKIMOHHOTO CIocoba
U3BJICUEHUS] 3JIEMEHTOB M3 BOJHOIO PACTBOpAa B OPraHMYECKHM, COIAEpXAIIMM IKCTPAreHT, C
LEIbI0 KOHIIEHTPUPOBAHUS LIEJIEBOIO KOMIIOHEHTa WM pa3JielieHus OJIM3KUX I0 CBOMCTBaM
3JIEMEHTOB, IIMPOKO NMPUMEHSEMBIX B COBPEMEHHON T'MIPOMETAILTYPTUU PEAKUX METAUIOB U B
TEXHOJIOTUHU PAJANOXUMUIECKOH nepepabotku oTpadorapmiero suepHoro tormsa (OAT).

2. B pesyabrare wu3yyeHMsl AUCHMILUIMHBI o00Oy4amolmiics 10 mporpamme
CIEeNMAJINTETA JOJIKEeH:

Obaadams CIETYIOIAMHA KOMITCTESHITHSMHU:

—  CIOCOOHOCTBIO OCYILIECTBIISATH TEXHOJIOTUYECKUH MPOIIECC B COOTBETCTBUM C PETJIAMEHTOM U
UCIOJIb30BATh ~ TEXHMYECKUE CpEICTBAa Uil  U3MEPEHHs OCHOBHBIX  IapaMeTpoOB
TEXHOJIOTUYECKOT0 TPOoIecca, CBOMCTB chIpbs U npoaykimu (ITK-1);

—  CIOCOOHOCTHIO aHANM3UPOBATh TEXHOJIOTMYECKUH MPOILIECC, BBISBIATH €r0 HEJOCTATKH U
pa3pabaTbIBaTh MEPOIIPUATHS 110 €ro coBepiieHcTBOBaHuio (I1K-3);

3uams:

— OCHOBHBIE TIOJIOKEHHUS TEPMOJMHAMUKUA SKCTPAKIUM U TapaMeTphl, OIMHCHIBAIOIINE
AKCTPAKIIMOHHOE PaBHOBECHE;

—  OCHOBHBIE IMOJIO)KEHHSI KHHETHKHU SKCTPAKLIUK METAJJIOB U IyTH UHTEHCU(PHUKAIIUU CKOPOCTH
SKCTPAKIIMOHHOTO MacCOIEPEHOCa;

— COCTaB U CTPOEHHE SKCTPAr€HTOB KUCIOTHOTO,  HEHTpPajIbHOrO M OCHOBHOTO  THIIA,
MEXaHU3Mbl U3BJICUEHHUSI METAJUIOB B OpraHUYEecKyio (ha3y, BIUSHUE COCTaBa U CTPOEHUS Ha
SKCTPAKIMOHHYIO CIOCOOHOCTh U BO3MO>KHOCTb PEIKCTPAKIIIH;

— COCTaB CMeceH 3KCTPAreHTOB AJIs MOJIy4YEHHUs CHHEPIeTHOTO Y eKTa;

— BO3MOXKHOCTH CYNPaMOJIEKYJIIPHBIX 3KCTPAreHTOB JISl M3BJICUEHUS M PA3JEIECHUS PEIKHUX
METaJlIOB;

— OCHOBHBbIE TPEOOBAHMSI K SKCTpAareHTaM U pa30aBUTEISIM B TEXHOJIOTUHU PEIKUX METAILIOB;

—  BapHMAHTHI BHINOJIHEHUS SKCTPAKLIMOHHOTO MpoLecca.

Ymemy:

— 1oao0paTh NOAXOMAIIMHM SKCTPAreHT A M3BJICYEHHS U KOHLIEHTPUPOBAHMS LIEJIEBOIO
penkoro Metajula (MM pa3lelieHUs] CMECH pEeIKHUX METauloB) U3 BOJHOTO pPacTBOpa
KOHKPETHOT'O COCTaBa;

— IIPOBOJUTH CPAaBHEHHE M3BECTHBIX U BHOBb CHHTE3MPOBAHHBIX SKCTPAreHTOB U JaBaTb
KOMIIETEHTHYIO OLIEHKY UX IIPEUMYIIECTBAM U HEJJOCTaTKaM;

— YCTAQHOBHMTb MEXaHU3M SKCTPAKLUUU PEAKOro MeTajula MPH HCIOJIb30BAaHUU DaHEEe He
U3YUYEHHBIX AKCTPAKIMOHHBIX CUCTEM U IPEAJIOKHUTH YCIOBUS PEIKCTPAKLINY;

— HaXOJUTh ONTHMAJbHbIE BAPUAHTHl U YCIOBMS IPOBEACHUS SKCTPAKIIMOHHBIX MPOLECCOB C
LEJIbIO UCKITFOUEHMS TTOSIBICHUS MeK(a3HbIX 00pa30BaHUM.

Braoemy:

— METOJaMH pacyeTa TEPMOJMHAMHUYECKHX U KHUHETUYECKUX I1apaMETPOB SKCTPAKIIMOHHOIO
IporLecca;

— METOJaMHM YCTAaHOBJIEHHS COCTaBa CHHEPreTHBIX KOMILJIEKCOB IIPU 3KCTPAKLUU CMECHIO
9KCTPareHTOB;

— HaBbIKAMM TPAKTHYECKOTO0 TPUMEHEHUs 3HaHUM 00 U3BICUEHUH PEIKUX METaJIOB
9KCTPAKIIMOHHBIMU METOAAMH.

3. KpaTkoe conep:xxanue AMCUUTNIMHBI:
Pasnea 1. TepmoanHaMuKa IKCTPaKIUH.
XKunxoctHass »skcTpakuus. OTiauuMe W3BICUYECHUS HEOPraHUMYECKUX COEIUHEHUN B
opraHudeckyo ¢a3zy OT OpraHudeckux. TepMoaMHamMuKa OSKcTpakiuu. IIpaBmwiio das.
VYcTaHOBIIEHNE paBHOBECHS IIPU BBIPABHMBAHMM XHMHYECKMX NOTEHHMaNoB.  Otriauuune
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OKCTPAKIMM 3JIEKTPOJIUTOB OT JKCTPAKLIMM HE3JIEKTPOJIUTOB. PasznuuHble BHJBI H30TEPMBbI
sKCTpakiuu. [paduyeckoe m Maremarndyeckoe wu3oOpaxenue uzorepmbl. OObscHeHUe S-
00pa3HOCTH HAYAIBHOTO YYacCTKa M30TE€PMBI IIPH IpaduecKoM H300pakeHUH.

Koadduuuents! pacnpenenenus u pazaencHus 1eMeHToB. CTerneHp U3BJIeYeHUs. 3aKOH
JNEUCTBYIOLIUX MacC MPU DBKCTPAKUUMU C XMMHUYECKOM peakured B3auMOJEHUCTBUS C
oKcTpareHToM.  KOHCTaHTBI ~ paBHOBeCHs:  TEepMOAMHAMUYecKas,  d(dexkTuBHAT |
KOHLIEHTPALIMOHHASL.

BricanuBanue TpH AKCTPAKIUM M €ro NpUYMHBL. MeTonx paz0aBiieHUs Kak CIoco0
ONpeJieNieHus XUMHM3Ma O3KCTpakUMOHHOro mpouecca. Omnpenenenue BenuuuHbl pH
MIOJIY3KCTPAKLIUU.

Pa3nes 2. Knunetuka s3xkcTpakumm.

Kunernka »skcrpakumu. J[IByxmnenounass Tteopus Hepucra-JIptouca—Yurmena. 3
kodpdument Maccomepenayd.  AJJIUTUBHOCTH  (a30BBIX  COMPOTHUBIICHUM. Y CIOBUS
MIPaBOMEPHOCTHU JBYXIUIECHOYHON Teopuu. BiusiHue pazMepa Kamelsb 3KCTPaKIMOHHON AMYIbCUH
Ha maccomnepenady. OnpeneneHue KodppuimenTa Macconepeayi IKCIePUMEHTATBHBIM TTyTEM.
[Ipoueccel, mpoucxoasiye Ha rpaHuiie pa3zena ¢as.

CocTosiHME HEOpPraHMYeCcKMX BELIECTB Ha rpaHule pasjgena ¢a3. CrpykrypHO-
MEXaHWYEeCKU Oapbep Ha TpaHMIle paszena a3 W ero BIUSHUE Ha XOJ KHHETUYECKOW KPUBOM.
Ponp moBepxHocTHO-akTHBHBIX BemiecTB (IIAB) B skcTpakumoHHBIX mpoleccax. Pacuer
napaMmeTpa ynakoBkH. MUIeIIsipHast SKCTPaKIusl.

Paspgen 3. OkerpareHThl pa3jIM4HOM NPHPOABI.

Knaccudukanus 3KCTpareHToB. DKCTpareHThl KHCIOTHOro THmna. KapOoHOBEIE,
dbochopopranmveckue u GHocHOHUTPUIBHBIE KHCIOTHL. MX CTpyKTypel M HMOHOOOMEHHBIC
rpynnbl. MexaHu3M  3KCTpakUuu KHCIIBIMU JKCTpareHTamMH. BrusHue coctaBa Ha
AKCTPAKIIMOHHYIO CIIOCOOHOCTh. 3aKOH AEMCTBYIOUIMX MAacC MPUMEHHUTENbHO K 3KCTpareHTaM
KHCJIOTHOTO THMa. B0O3MOXHOCTH IMMEpPHU3alluU KUCIIBIX SKCTpareHTOB. TeTpaausblii 3¢ ekt npu
skTpakiuuu P33. PeskcTpakimss MeTaioB U3 OpraHnyeckoi (a3pl. XemaTUPYIOIue pearcHThI.
B- nmukeronbl. Kero-eHonbHas meperpynnupoBka. OKCHOKCUMBI. [IpUuuHBI TOBBIIIEHHOMN
YCTOMYHMBOCTH XENaTHBIX COETUHEHUM.

Helitpaneubie oskcTparentsl. WX CTpykTypsl U (DyHKIHMOHAJIbHBIE TPYIIIBL.
KapGonuneabie u ¢ochopunsueie skcTpareHThl.  Cynbhokcunbl. N-okucu. HeitpaabHbie
dhochopopranmdeckue coeaurerus: (HOOC). Dkcrpakius HEOPraHUYECKUX KUCIOT ¥ METAJLIOB.
ConbBaTHbIE MexaHM3M OJKcTpakuuu. CoJIbBaTHOE YHCIIO. YcTaHoBIEHNE BETUYUHBI
cosibBaTHOTO 4Hcia. Bmusaue coctaBa HOOC Ha SKCTpaKIMOHHYIO CIIOCOOHOCTh. DddexT
AHOMAJIBHOTO apWIbHOTO YIPOYHEHMS. 3aKOH JACHCTBYIOMMX Macc mpuMeHuTearHo k HOOC.
Peskcrpakius metamioB uz HOOC.

DKCTpareHTbl-oCHOBaHMs. [lepBUYHbIE, BTOPUYHBIE M TPETUYHBIE aMHUHBL. MexaHU3M
AKCTPAKIIMKM KUCJIOT M METAJUIOB. ACCOIMAIMS COJIed aMMHOB B OpraHU4yeckoi ¢asze. YcrnoBus
MOSIBJICHUS «TpeThell (a3zb». UeTBepTHUUHbIE aMMOHHEBBIE OCHOBAHUS M UX COJU. MexaHu3m
AKCTPaKIMK MeTayioB. Peakiuu mnpucoeauHenus u 3amerieHus. OCOOCHHOCTH COCTOSTHHS
OpPraHMYECKUX COJIEH METAIJIOB MPHU SKCTPAKIUN YETBEPTUYHHIMU AMMOHHEBBIMHU COJISIMHU.
Peskcrpakius.

Pa3nen 4. Dxkcrpakums cMecsiMH dKeTpareHToB. CynpamMoJieKyJsipHble 9KCTPareHThl.

DKCTpaKIUsl CMECSIMU 3KCTPAareHToB. buHapHbIe SKCTpareHThl. Peakuuu uxX nojaydyeHus.
MexaHu3M OKCTpaklMM UM PEIKCTPAKIUM OWHApHBIMHU OKCTpareHTaMu. Bo3MOXXHOCTH
W3BJCYEHHUS] M3 KHCIBIX, COJEBbIX M MIEJIOYHBIX pacTBOpPOB. Peakuumum 3KCTpakiuu u
pedKcTpakuuu MeTauioB. CHHEpPreTHbII M aHTarOHUCTUYECKUl J(PQPEeKT mpH IKCTPaKIUU
METaJUIOB CMECSMHU AKCTpareHTOB. IIpWYMHBI CHHEPreTHOro M aHTaroHUCTUYecKoro 3¢ddekra.
CMecH 3KCTpareHTOB, Jarolllie MAaKCUMalbHBIA CHHEpPreTHbIH 3¢ dexT. CunepreTHsld 3¢ et
npu A00aBKEe HEUTPAIBHBIX SKCTPAreHTOB K COJISIM YETBEPTHUYHBIX aMMOHHEBBIX OCHOBaHUHU.
Mertoab! onpesieneHus: cocTaBa CHHEPreTHBIX COeJMHEeHNH. buyHKInOHATbHBIE SKCTPAreHTHI.
KapOamoundochuHOKCHTBI.
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CympamonekynspHble  dKCTpareHThl. KpayH-a¢upbl u  Kpuntaniasl. MexaHH3M
W3BJICYEHUSI METANIOB B KpayH-3upbl. Peakmust «roctb — X03iuH». BiusHue BeIMYHMHBI
MOJIOCTH  KpayH-3upa Ha CeNeKTUBHOCTh. llpumepsl KpayH-3QUpOB Ul U3BJICUCHHS
OTIpe/IeICHHBIX METaJUIOB. Paznenenue n30TonoB ¢ mpuMeHEeHHEeM KpayH-3¢pupoB. JlocTonHCTBA
U HeIoCTaTKu KpayH-3¢upoB. Ponb KkpayH-3()MpOB B JKCTpakiuu aHUOHOB. [lomaHmsl.
CpaBHeHUE TIOAaHIOB U KpayH-3(GupoB. KanukcapeHsl.

Pasnen 5. TpeGoBanuss K JIKCTPpareHTaM. JKCTPAKUMA U3 MHOTOKOMIIOHEHTHBIX
PacTBOpPOB.

TpeboBanusi, mnpeabsABIsAEMblE K OKCTPareHTY B TEXHOJOTHHU: AKCTPAaKIMOHHAs

CIOCOOHOCTh, CEIEKTUBHOCTDH, (YM3NYECKHE CBOMCTBA (IUIOTHOCTH), CTOMMOCTh, MHHHUMAJIbHAS

TOKCUYHOCTh, OTCIOJIa — BEJIMYMHA PACTBOPUMOCTH B BOJHOH (aze, XUMHUYECKas H
TUAPOJIUTUYECKAsT YCTOWYHUBOCTD. [Ipumepsl 3KCTpareHToB, HIMPOKO NPHUMEHSIEMBIX B
TEXHOJIOT U H.

Paz6aBuTenu skctpareHtoB. TpeboBanusi K ux cBoicTBaM. KomouaHO-XUMHYECKUE
aCMeKThl 3KCTPAKLUMOHHBIX MpoleccoB. Bo3MoXHOCTh MosBIEHUsT «TpeTheil (aszbl». OTnndue
«TpeTbeil (a3l OT MOSBIAIOUIMXCS Ha TIpaHuie pasjena ¢a3 MexdasHbIX 00pa30BaHUU.
Moaundukatopsl.

OKCTpakius HM3 MHOTOKOMIIOHEHTHBIX pacTBOpoB. BrnusHue mpuponasl (HoHOBOM
MUHEpaJIbHOM KHCIOThl Ha CEJIEKTUBHOCTh 3KCTpareHToB. BimsHue koHueHTpanuu (HOHOBOM
KHUCJIOTHl HAa U3BJIEYEHHE METaUIOB. DKCTpPaKUUs W3 PacTBOPOB, MHOIOKOMIIOHEHTHBIX IIO
MeTajly. YCIOBHS ¥ NPUYNHBI YBETMYEHUSI SKCTPArupyeMOCTH OJHOTO U3 KOMIIOHEHTOB UJTH €€
MO/IABJIEHUS B PE3y/IbTaTe HAIUYUS APYroTro MeTasIa.

Pa3nes 6. PaziimuHbie BADHAHTHI BITIOJTHEHUS IKCTPAKIMOHHOTO U3BJIeYeHHU .

DKCTpakius METaJJIOB B YCIIOBUSX OTIMYMS OT HanboJiee pacipoCTpaHEHHOM
IByX(a3HOW CHCTEMBI «BOJTHBIN PACTBOP COJIEH METaJla — OPTaHUYECKUN PacTBOP
skcTparerTay. TBOKChI n uMnpernarsl. DKCTPaKIUs B MHOKECTBEHHBIE AMYJIbCHUHU.
[TeptpakTop. KoHlUEeHTpHpOBaHUE IIEIEBOTO JIEMEHTA B PE3y/IbTaTe TPAHCIOPTHOM pEeaKuu
IIpH MepeHoce 4Yepe3 TBEPIyI0 MeMOpaHy, COAepKaIIYI0 PACTBOPEHHBIN IKCTPAreHT, B (asy,
COJIEPIKalIYI0 PEdKCTparupyromuii pearenT. CBepXkpuTHUecKasi QJIronIHas SIKCTPAKIIHS

4. O0beM yueOHOH TUCUHMIITIMHBI

10 cemectp
Byl yue6HO#M paboThI B saw.en. B axanem.

qacax
OO0masi Tpy10eMKOCTh IV CHUILIMHbI 4 144
Konraktnasi padora (KP): 1,33 48
Jlexkmn 0,44 16
[TpakTueckue (cemunapckue) 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,67 96
KoHTtakTHas caMocTosITeIbHAs paboTa 2 67 0,2
CaMOCTOATENBHOE N3YUEHUE PA3/IENI0B TUCIUIUINHbI ’ 95,8
Bua KoHTpOJIA: 3a4yeT +
Bua MTOroBoro KOHTpoJst 3a4er
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. 10 cemectp
Bupt yaebroi pabore! B 3au.en. | B acTtpon. yacax
OO0uiasi Tpy10€eMKOCTb IV CHUTIJIMHbI 4 108
KonTakTtHas pa6ora (KP): 1,33 36
Jlexun 0,44 12
[Tpaktuyeckue 3austus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,67 72
KonrakTHas camocTosiTenbHast pabota 0,15
2,67
CaMOCTOSATENbHOE U3YUYEHUE Pa3/IeiOB IUCHUIUINHEI 71,85
Buja koHTpOJIs ¢ 3aueT +
Bua uTOroBOro KOHTpoJs 3ayeT

AHHOTaIUA padoyeil NPOrpaMMbl JUCHUTITIHHBI
«HeTpaguuuoHHasi nepepadoTKa peIKOMeTANIbHOIO ChIPbsI»

1. Heab aucuumiaumHbl — (QopMHpOBaHME Yy OOYYAIOIIMXCS TEOPETHUECKOM Oa3bl
3HaHUKW B 00JacTH BO3MOXKHOCTEH MexaHudeckod aktmBanud (MA) kak weTona
COBEPIIICHCTBOBAHUS CYIIECTBYIONIUX W CO3JaHHS MPUHIUIUAAIBLHO HHBIX CXEM IMepepaboTKu
MUHEPAJILHOTO PEIKOMETAIUIBHOTO CBIPHSI.

2. B pesyabrare wu3yYeHMs JAUCHUIUIMHBI O00y4YamlMiics IO Mporpamme
CHEeNMAIUTETA JOJIKEeH

Obnadams CIenyONTIMHA KOMIETEHITUSIMU .

—  CIOCOOHOCTH OCYIIECTBIIATH TEXHOJIOIMUECKUN MTPOLIECC B COOTBETCTBUH C PETJIAMEHTOM U
HCI0JIb30BAaTh TEXHUYECKUE CPEACTBA JUIsl ©3MEPEHUSI OCHOBHBIX TapaMeTPOB
TEXHOJIOTHYECKOTO MPOIECcca, CBOUCTB ChIphs U mpoaykimu (ITK-1);

—  CIOCOOHOCTh AHATM3UPOBATH TEXHOJIOTUYECKUHN MPOIIECC, BBISBIATH €r0 HEAOCTATKU U
pa3pabaTbIBaTh MEPOIIPUATHS 10 €ro coBepuicHcTBOBaHmO (ITK-3).

3namo:

— aJrOpPUTM U CHEIU(PHUKY OpraHU3aluU CXeM MEXaHWYEeCKOM aKTHBAIIMM U MEXaHOXUMHUYECKOU
nepepaboTKU PeAKOMETAUIBHOTO ChIPhS;

— (akropsl, Biaustomue Ha 3PPEKTUBHOCTH MEXaHUUECKOTO BO3CHCTBUS Ha
KPUCTAJIIMYECKYIO CTPYKTYPY BEILIECTB;

— METO/bl U3yYeHHS CTPYKTYPbl aKTHBUPOBAHHOTO TBEPJIOTO TEJA ;

— COBPEMEHHOE U3MEIbUUTEIbHOE 000PYIOBAaHUE U PEATU3YEMbIN B HEM BHJl MEXaHUYECKOTO
BO3JICHCTBUS;

—  B3aMMOCBSI3b MEXIY THUIIOM MEXaHUYECKOTO BO3JICHCTBUS U U3MEHEHUSIMU B
KPUCTATIMYECKON CTPYKTYpE B 3aBUCUMOCTH OT TUIA KPUCTAJUTMUECKOMN PEIIeTKH
MUHepana,

Ymemy:

— MPOBOJUTH MOWCK HAyYHO-TEXHUYECKOW M TATEHTHOM JMTepaTypbl MO HHTEHCU(UKAIUU
MPOLIECCOB PA3JIOKEHUS PEAKOMETAIIIBHOTO ChIPhs C IOMOIIBI0 MEXaHUYECKON aKTUBAIUH;

— o0ocHOBaTb BBIOOp H PEKUMBI PAOOTHI W3MENBYUTENHHOTO OOOpYHOBaHUS M
MEXaHUYECKOM (MEXaHOXUMHUYECKO) aKTUBAIIM MUHEpAJla C YY€TOM €ro KpUCTaJUTMYeCKON
CTPYKTYPBHI;

— wuHTepnperupoBath pe3ynbTatel POA, JITA u ap. MeTon0B, UCMONB3YyEeMBIX JI1 aHAJIW3a
W3MEHEHUN B KPUCTAIUIMYECKOMN CTPYKTYpeE MO ICUCTBUEM MEXAHHUUECKOUN aKTUBALINH;

Braoemy:

— HaBbIKAMHM  MHTEpPHpETAllMd  pPE3yJbTaTOB  aHalu3a  KPUCTALNIMYECKOM  CTPYKTYpbI
PEIKOMETAJUIBHOTO ChIPBS;
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— HaBBIKAMH MPAKTUYECKOTO MPUMEHEHHS 3HAHUM O MPUMEHEHUU MEXaHUYECKON aKTHBALUU
JUTS. UHTCHCH(PHUKAITUN METOJIOB Pa3JI0KEHUS, BBIIIEIAYNBAHUS PEAKOMETAIUIBHOTO CHIPhS, a
TaK)K€ O BO3MOYKHOCTSIX MEXaHOXUMHYECKOTO CUHTE3a COCTUHEHUN PEIKUX METAJIJIOB.

3. KpaTkoe cofep:kanne TUCHUTLIMHBI:

Paznen 1. OcHoBHbIe MOHATHS W oOIIMe MOJIOKEHUSI MEeXaHHYeCKOW M|
MeXaHOXMMHUYECKOH aKTUBAIUM TBepAbIX Tel. MeToabl HCCIeI0BAHNS AKTUBUPOBAHHBIX
MMHEpPAJIOB

1.1. Teopuss ~ MEXaHOXMMHYECKUX  IPOILIECCOB. CTpyKTypHBIE  M3MEHEHHS
KPUCTAJUTMYECKUX TEJ O/ JIEHCTBHEM MEXaHUYECKOW aKTUBAIIUU.

OO6uue Borpockl MexaHnyeckoil aktuBauuu (MA) tBepabix Ten. TepMuHBI «rpyOoey,
«CpeqHee», «TOHKOE» U «CBEPXTOHKOE» u3MelbueHue. [loBbIeHne peakiiuoHHOM ClIOCOOHOCTH
BEILIECTB B 3aBHCHUMOCTH OT Xapakrepa (pekuma) BO3JCUCTBHUS pabOUYMX TEl — HCTHPAIOIIHM,
BUXPEBOM, yAapHBIN U T.J. (TUIA anmapaTta-u3MensuuTess). [IoHsaTius MexaHnuyeckass akTUBaIUs
U MEXaHOXMMUYECKas aKTHBaIlMsA. XUMHUYECKas CBsI3b B TBepAbIX Tenax. CpemHuii pasmep
YacTHIl, yJelbHasi MOBEPXHOCTh. Pa3Mepbl KPUCTALTUTOB (0OJACTH KOTEPEHTHOTO PACCEsHMUS,
OJIOKM MO3auKH), MUKpoaeopmalnuu Kpuctamuiaeckoil pemerku. Dddexr Xanpama. Teopus
MEXaHOXMMHUYECKHX MPOIECCOB. Moien aKkTUBAIMK (CTaTUCTUYECKAs, TUHAMHUUYECKas U JIp.),
MOJIENTH pacrpeesieHns (OIEHKN) YHEPTUH, HAKOTUICHHOW TBEPIBIM TEJIOM TPU MEXaHUYECKOU
aKTHUBAIUH.

CTpyKTypHblE W3MEHEHMsI KpUCTAUIMUecKux Ten mnoj nedctBueM MA. «Cyxoe» u
«MOKpOe» u3MeJbueHue. BiusHue oTHOIIEHUsT Macchl pabodnx Tea K Macce 00pabaThIBaeMoro
Marepuaia; MaTepuall, TeOMETpHUs pabouux Tel U JIp.(HaKTOpHI.

1.2. DpPeKTUBHOCTD PA3TUYHOTO THITA ANMIAPATOB M PSKMUMOB U3MEITLUCHHS.

KonctpykTuBHbIE ~ OocOoOeHHOCTH ~ HauOoliee  pacHpOCTPaHEHHBIX  ammapaToB-
u3MenpunTeNneld (MenpHUIB: OapabaHHBIC, TPyOHBIE, BHOpAIlMOHHBIC TPYOHBIE, IIaHETApPHBIC,
KOJIbIIEBBIE CTHpAIOUINE, JE3UHTErpaTop, aTTPUTTOP, JTUHEHHBIH MHIYKIMOHHBIM Bpaliareib U
Ip.). DHEPTreTUYECKU MTPUHITNN Kiaccudukaiuuy anmapatoB. BiusHue criocoba paspyiieHus Ha
(U3UKO-XMMHUYECKOE COCTOSIHHE KPUCTAITMYECKHUX BEIIECTB C OJIM3KUMU BEIUYMHAMH YAETbHOM
MOBEPXHOCTU MPH HM3MEIbUYCHHUU B ammaparax pa3uyHbIX THUIOB (Ha IMpUMeEpEe KBaplEeBOTO
necka). daxTopsl, BiMsomue Ha 3()pPEKTUBHOCTh MEXAaHUYECKOTO BO3ACUCTBUS B Pa3IMYHBIX
MenbHUIAX (paboThl X0JaKoBa U XeerHa).

1.3. [Ipsimble U KOCBEHHbIE METOIbl UCCIIEIOBAHMS aKTUBUPOBAHHBIX MUHEPAJIOB.

[Ipsimple MeTOABI HCCIIEIOBaHMS AKTUBUPOBAHHBIX TBEPABIX BEIIECTB: MPSAMBbIC
(kamopumerpuueckue usmepenus, POA, JITA, DIIP, K-, MmeccOayspoBcKasi CIEKTPOCKOIUS U
np.). KocBennsle MeToabl HCCIeAOBaHMS AKTUBUPOBAHHBIX TBEPIBIX BELIECTB (KWHETHKA
B3aMMO/JICHCTBUSL UCXOJHBIX M AKTHBUPOBAHHBIX TMPU PA3IUYHBIX PEXKUMAX MEXaHHUUECKOU
00pabOTKH TBEPABIX TEII C PEarcHTaMM ).

Paznen 2. IlpumeHeHMe MeXaHMYeCKOW AaKTHBAIUM B IMpoleccax pa3JioKeHHs
MMHEPAJIOB U BblleJIa4MBaHUs TBepaoi ¢a3bl.

2.1 [IpumeHeHHe MEXaHMYECKOW aKTHBALlMM B MPOIIECCaX Pa3joyKEHUs LHUPKOHOBOTO
KOHIIEHTpATa.

Brnusinue pexxuMoB «CyXOTo» U «MOKPOTO» M3MeNbUYeHUs (aKTUBAI[MHN) B IIEHTPOOSKHON
rianetapHoi MenbHuIe (LIIIM) muxTel TUPKOHOBOTO KOHIIEHTpATa ¢ KapOOHATOM Kalblis Ha
CTENEHb Pa3JI0KEHUsSI [IUPKOHA MPY CIIEKAHHH.

Bnusinue npeaBapuTEeNbHOW MEXaHMYECKOW aKTHUBAIIMM LUPKOHOBOTO KOHIIEHTpaTa Ha
pa3noKEHUE ero CIeKaHUeM C TeKCAPTOPOCUITMKATOM Kallusl.

2.2 [IpuMmeHeHne MeXaHMYECKOW aKTHBAIMM B  Tpolleccax cyabdaTuzanuu
PEAKOMETANIBHOTO ChIPbSI.

Bnusaue tuna axtuaropa (OU-2, AI'O-2) Ha CTpyKTypHBIE U3MEHEHHs Oaanencura u
€ro PEeaKIMOHHYI0 CIIOCOOHOCTH MpH cynb(aruzaiuu. MHTeHcupuKanus mpoiecca.
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Bnusinue ycnoBuit MA B aktuBatope DV-2 Ha MOBBIIIEHHE PEAKIIMOHHOW CIIOCOOHOCTH
TaHTaJO0-HUOOATOB  (MHUPOXJIOpP, TAHTAINT, KOJYMOHWT, BOJ/DKMHUT) B TIpolecce UX
cynb(haTH3aluu.

Bnusiane MA Ha peakIMOHHYIO CHOCOOHOCTH CIIOMCTBIX CUJIMKATOB (HAa IpuUMeEpe
JETIUI0NUTA) TIPH CYIb(paTru3anuu.

2.3. llpuMmeHeHWEe MEXaHWYECKOW aKTHBAIlMM B TMPOIECCaX  BBIIMICTAUYNBAHUS
PEAKOMETAIIBHOTO ChIPBS.

Bnusanue MA Ha peakuMOHHYIO CHOCOOHOCTh IO OTHOILEHUIO K MHUHEpPaIbHBIM
KHUCJIOTaM LUPKOHOCWJIMKATOB C Pa3HbIM THUIIOM KPHUCTANIMYECKON CTPYKTYpbl (Ha IpUMeEpe
OCTPOBHOI'O CHJIMKAaTa LIUPKOHA U CIOMCTOrO LIUPKOHOCUIIMKATA SBIUAIINTA).

Brnusinue tuma anmaparta u yciaoBuid MA Ha KpUCTaNIMUECKYIO CTPYKTYpy Oepuiuia
€ro M PEaKIHMOHHYI0 CIHOCOOHOCTh IO OTHOILUEHHIO K CEpPHOH KHCIOTE U BOJb(PAMHUTO-
LI€eTMTOBBIX KOHIIEHTPATOB MPH aBTOKJIABHO-COJA0BOM BBIIIEIAYUBAHUU.

ConbpBOMETaNIypruuecKue  BapUaHThl  NepepabOTKH  MEXaHOAKTUBHPOBAHHOTO
PEAKOMETAJUIBHOTO ~ MHUHEPAJbHOTO M TEXHOTEHHOTO  ChIpbsl  (SBOUAIUT, KOJIYMOWT,
0TpaboTaHHBIE KaTaIU3aTOPhI).

Pa3nen 3. MexaHoxuMHu4ecKHe peakiiii B HEOPraHN4eCKMX CUCTeMaXx.
Mexanoxumudeckue (MX) MeTo/Ibl epepaboTKH PeIKOMETAIUILHOTO Chipbsi (u3BiIeueHue P35
n3 OacTHe3uTa; BoJb(ppamMa U3 MEXaHOXHUMHUYECKH MOJAU(PUIMPOBAHHOTO BOJIb(PpaMuUTa;
U3BJIEYEHHE KOMIIOHEHTOB WTTPHUIl-aIIOMUHHUEBOTO TpaHaTa M3 OTXOJOB IPOU3BOJICTBA).
MexaHOXMMHWYECKUI CUHTE3 COCMHEHUN PEIKUX METAJUIOB.

4. O0beM yueOHOH TUCIHIINHBI

10 cemectp
Buapr yue6HOM paboThI B saw.en. B axanem.

Jacax
OO0u1asi TPy10€eMKOCTb IV CIIUTIJTHHbI 4 144
Kontaktnas pabora (KP): 1,33 48
Jlexkun 0,44 16
[IpakTuueckue (cemuHapckue) 3ansatus (113) 0,89 32
CamocrositesibHas padora (CP): 2,67 96
KonTtakTHas camocTosiTenbHas paboTa 267 0,2
CaMOCTOSTEILHOE U3YUYEHUE Pa3/IeIIOB AUCITUILIMHBI ' 95,8
Buja koHTpOJIsA: 3aueT +
Bua uToroBoro KOHTpOJIsI 3a4yer

. 10 cemectp
Brwr yacOuoit padots! B 3au.en. | B actpon. wacax

O0mas TpyA0eMKOCTh JMCIHIIJIHHBI 4 108
KonraktHas pabora (KP): 1,33 36
Jlexmn 0,44 12
[Tpaktiueckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,67 72
KoHTakTHas camocTosiTeNbHas paboTa 267 0,15
CaMocCTOATENBHOE N3YUEHHUE PA3/IETI0B IUCHUILIMHEI ’ 71,85
Bua KoHTpOJIA ¢ 3auer +
Bua uTOroBoro KOHTpoJs 3ayer
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AHHOTaN U padoyeil NPOrpaMMbl JUCHUIITIHHBI
«MareMaTH4YecKoe MOJeJIMPOBAHNE IKCTPAKIIMOHHBIX PABHOBECHI»

1. Heap aucuUMIUIMHBI — TpuoOpeTeHHe O0OydYaloMMUCA 3HAaHUM 10 OCHOBaM
MaTeMaTHYECKOI0  MOJEIMPOBAHUS  SKCTPAKLMOHHBIX  IPOLIECCOB C  HMCIOJIb30BAHUEM
COBPEMEHHBIX IPEJICTaBICHUA O TEPMOJMHAMUKE XMMHUYECKOM CHCTEMBbI, a TaKK€ O (PU3UKO-
XMUMHMH 3KCTPaKIMOHHBIX IPOLIECCOB, 0a3UpyIOLIENCs HA COBPEMEHHBIX TEOPUSIX PacTBOPOB U
MOCIEIHUX  JOCTMXKEHMSIX  (U3MYECKOM  XMMUM 10  ONPEIENIEHUI0O U pacyery
TEPMOJUHAMUYECKON aKTUBHOCTH KOMIIOHEHTOB.

2. B pesyabrare wu3yyeHusi AMCUMILIMHBI OO0y4yamoumiics IO Mporpamme
CIEeNMAJINTETA JOJIKEeH:

Obnadams ClenyONUMA KOMIIETCHIIUSMHU:

—  CIOCOOHOCTH OCYIIECTBIIATH TEXHOJIOIMUECKUN MTPOLIECC B COOTBETCTBUM C PErJIAMEHTOM U
HCII0JIb30BATh TEXHUYECKUE CPEACTBA JUIsl U3MEPEHUSI OCHOBHBIX IapaMETPOB
TEXHOJIOTUYECKOT0 TPOoIecca, CBOMCTB chIpbs U npoaykimu (ITK-1);

—  CIOCOOHOCTh AHAJM3UPOBATH TEXHOJIOTUUECKUHN MPOIIECC, BBISBIATH €M0 HEAOCTATKU U
pa3pabaTbIBaTh MEPOIIPUATHS 10 ero coBepiieHcTBoBanui0 (I[TK-3).

3uams:

— TEepMOJMHAMUKY BOJIHBIX PACTBOPOB JIEKTPOJIUTOB U HEBOJHBIX PAcCTBOPOB
AKCTPAKIIMOHHBIX CUCTEM;

—  MEeTO[bl ONpeeNieHUs] TEPMOANHAMUYECKUX TapaMEeTPOB 3KCTPAKIIMOHHBIX CUCTEM;

—  METO[bl ONpeeNIEHUS] COCTaBa HIKCTPArupyeMbIX COEIUHEHMI;

— OCHOBHBIE MEXaHU3MBI KCTPAKITMOHHBIX TIPOIIECCOB U omuchiBaromue nx 3JIM ypaBHeHUs;

—  METOJbl pacyeTa CBOMCTB AKCTPAKIIMOHHOM CHCTEMBI Ha OCHOBE MapaMeTpOB
MaTeMaTH4YeCKOr0 MOAECIUPOBAHUS SKCTPAKIIMOHHBIX PaBHOBECHIA;

— mporpammHoe oOecriedyeHue i pacueTa TePMOJIUHAMHYECKUX XapaKTepUCTHUK PaCTBOPOB
ANIEKTPOJIUTOB M MATEMAaTUYECKOTO MOIETTUPOBAHUS IKCTPAKIIMOHHBIX paBHOBECUH B
CUCTEMaXxX C peAKUMHU MeTallJIaMH.;

— TpOIenypy UCIOIb30BaHUS MOTYYEHHBIX PACUETHBIM ITyTEM MapaMeTPOB IKCTPAKIIMOHHOM
CUCTEMBI JJIs1 TEXHOJIOTUYECKUX PACUueTOB B MPOU3BOJACTBEHHBIX IKCTPAKIIMOHHBIX
nporeccax;

Ymemo:

—  OCYLIECTBJISATH MOUCK HHGOPMALUU MO METOJaM MOJEIMPOBAHUS IKCTPAKIIMOHHBIX
paBHOBECHIA;

— TMPUMEHATh TOJy4YCHHbIE 3HAHUS Ui MOJEITUPOBAHUS AKCTPAKIIMOHHBIX pPaBHOBECUN B
M3Y4aeMbIX HKCTPAKIIMOHHBIX CHUCTEMaX, TMPOBOAUTH aHAIM3 M 00pabOTKY MOIY4EHHBIX
OKCIEPUMEHTAJbHBIX JIAaHHBIX C MPUOOPOB, OOOpPYHOBaHUS U IKCIEPUMEHTAIbHBIX
YCTaHOBOK;

— TMpPOBOJUTH  HE0OXonuMble  (U3UKO-XMMHYECKHE  pacueThl C  HCIOJIb30BaHHUEM
MaTeMaTH4eCKOro anmnapara, 3aJ10KeHHOTO B IPOrpaMMHOE 00ecIieYeHHe

— TMPUMEHATh JaHHbIE MAaTEMaTUYECKOrOo MOJICIUPOBAHUS SKCTPAKIMOHHBIX DPABHOBECUH C
PEOKUMH, PACCESHHBIMU M PAAUOAKTUBHBIMU 3JIEMEHTAMH JUIsl COBEPIIEHCTBOBAHUSA HUX
SKCTPAKIIMOHHOW TEXHOJIOTHH;

Braoemo:

— HaBBIKAMH MOWCKAa W HAXOXKJICHUS HAyYHO-TEXHHUYECKOW WMHGpopMaluu B 00JacTH XUMHH,
(bu3nyecKoil XMMHH, TEXHOJOTMH WM WHXXEHEPHOTO O0ecleyeHus] HKCTPAKINH PEIKUX
METaJJIOB;

— HaBBIKAMH pabOTHI C MPOTPAMMHBIM OOECTICUEHUEM JJIsi MATEMAaTUYECKOTO MOJCITUPOBAHUS
AKCTPAKIIMOHHBIX PABHOBECUH B CUCTEMAX C PEIKUMH METaNIaMU;

— HaBbIKAMHM aHalIM3a PE3yJIbTATOB MOJIEIUPOBAaHMS, HA OCHOBAHMM KOTOPOTO MPOBOJIUTCS
oTpeJieNieHue cocTaBa Hanboiee BEPOATHBIX AKCTPArupyeMbIX COSIMHECHHUIA;
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— HaBBIKAMM aHAJIM3a OCHOBHBIX TEXHWYECKUX M TEXHOJOIMYECKUX PEIIECHUN NPU ONHMCAHUU
M3BECTHBIX U pa3pabOTKe HOBBIX AIKCTPAKIIMOHHBIX PABHOBECHH B CHCTEMaxX C PEIKUMHU
MeTaJljlaMu.

3. Kparkoe coep:kaHue 1y CUMIIUHBI:

BBenenue.

OOuue cBeneHus. DKCTPAKIMS B TEXHOJOTUU PENKUX U PaJMOAKTUBHBIX 3JIEMEHTOB.
Heo0xomuMOCTh  MaTeMaTHYeCKOTO MOJCIHPOBAHUS OKCTPAKIMOHHBIX PAaBHOBECHH ISt
PaZv0aKTUBHBIX JIEMEHTOB.

Paznes 1. TepmoagnHaMuka IKCTPaKIUH.

®Da30BbIC U XUMUYECKUE PABHOBECHUS.

[IpaBuno das. Koncranra pacrpeaencHus. Koncranra AKCTPAKLUH.
Tepmoannamuueckass akTUBHOCTb. KoaduirieHT akTuBHOCTH. YpaBHeHue Jlebasi-Xiokkens u
ero npuOmpkenus. TepmoauHaMuueckasi U KOHIEHTPAllMOHHAsi KOHCTAHTa SKCTPaKIUK.

1.2. TepMoarHaMUKa BOJTHBIX U HEBOJAHBIX PACTBOPOB AIEKTPOJIHTOB.

TepmoanHaMuueckass aKTMBHOCTb 3JIEKTPOJIMTOB B BOJHBIX pacTBOpax. buHapHbie
pactBopbl. OcmoTuyeckuii Kkod(puuueHT. MHOTOKOMIIOHEHTHbIE pPAaCTBOPHI. YpaBHEHHE
['m606ca-rorema. [1paBuno Mukynuna. Teopus nzonuectuueckux pacteopoB dpoliosa.

OTKJIOHEHHS OT WJ€AIbHOCTH B HEBOJHBIX pacTBOpax. PerynspHble pacTBOPBHIL.
Pemerounsie pacTBOpbl. OMIUpPHUUYECKUE NTapaMeTphl MOJSIPHOCTU pacTBOpUTeNel.. Acconanus
B opranuyeckoil ¢aze. ['mapaTanusi KOMIOHEHTOB B opranuyeckoil ¢aze. KoHueHTpaunoHHbie
K03 dUIIMEeHThl aKTUBHOCTH. BiinsHue ruparanuu Ha K03()PUIIMEHTH aKTUBHOCTH.

1.3. Onpenenenne cocTaBa COCIMHEHUI B OpraHUYEeCKOH dasze.

ConbBatHble yucna. Meton HaceimeHus. Kpuockomuueckuid metoa. Mertoa casura
paBHOBecHs. Merton u30MONSpHBIX cepuil. CTeneHb Tuaparanuu. PacdyeT JMHEHMHBIX |
HEJIMHENHBIX U30TEPM I'MAPATALNN U COOTBETCTBYIOIINX UM CTETIEHEW TMAPATALINH.

Pa3znen 2. MaTemaTtuyeckoe Mo/JeJTUPOBAHHME U30TEPM IKCTPAKIUM.

2.1. ®duznyeckoe pacupeieeHue.

VpaBuenue 3JIM i TepMOIMHAMUYECKOW KOHCTaHTBHI pacrpeneneHus. BbpiBoa
ypaBHeHus 3J/IM ¢ ydeTom ruapaTallid KOMIIOHEHTOB oOpraHuyeckod ¢as3wl. Pacder
TEPMOJUHAMUYECKON M KOHLEHTPAMOHHOW KOHCTAHT paCIpeAesiCeHUs s SKCTPaKLUHUHM IO
MEeXaHU3MY (DPU3HUECKOTO pacrpeaeeHusl.

2.2._DKCTpaKIys [0 MEXaHW3MaM MPUCOCIUHEHUs, aHHOHHOTO M KAaTHOHHOrO oOMeHa.
OKCTPAKIUs HECKOJIbKUX COCIMHEHUN 0 PAa3JIMYHBIM MEXaHU3MaM.

OKCTpakuusi Mo MexaHu3MaMm npucoeanHeHus. CoJbBaTHBIM U TUAPATHO-COJIbBATHBIN
MEXaHU3Mbl 3KCTpakiuu. YpaBHeHus 3AM 1uisi TepMOIMHAMUYECKONW KOHCTAHThI 3KCTPAKIUU
[0 MeXaHu3MaM npucoeanHeHus. BeiBoa ypaBHenuit 3/IM ¢ yyeTom rujparanuu KOMIOHEHTOB
OpraHuuecKoy ¢a3bl sl SKCTPAKLIUU IO MEXaHU3MaM MPUCOETNHEHHUS.

DKCTpakius MO0 MeXaHW3MaM aHHOHHOTO M KaTHOHHOTO OOMeHa.. AHMOHOOOMEHHBIN
MEXaHU3M  JKCTpakuuu. YpaBHenue 3/IM st  TepMOJMHAMHUYECKOW  KOHCTaHTHI
aHMOHOOOMEHHOM 3KcTpakiuu. BriBoa ypaBHenus 3[IM ¢ yd4eToM rujparanud KOMIOHEHTOB
OopraHnueckoi (aspl A SKCTPAKLUMU MO MEXaHW3My aHMOHHOro oOMmeHa. KaTnoHooOMeHHBIi
MEXaHM3M  O3KCTpakuuu. YpaBHeHue 3/IM 1 TepMOAMHAMUYECKOW  KOHCTaHTHI
KaTHOHOOOMEHHOM 3KcTpakuuu. BeiBoa ypaBHeHus 3/IM ¢ ydeToMm rujpataliid KOMIIOHEHTOB
OpraHu4eckoi (asbl 1711 SKCTPAKLNU 110 MEXAaHU3MY KaTHOHHOTO OOMEHa.

OKCTpaklusi HECKOJBKHMX COEIMHEHUH 1O pa3inyHbIM MexaHu3mam. Pusuko-
XMMHMUYECKUN aHaJIM3 HKCTPAKIMOHHBIX CHCTEM IIPpU D3KCTPAKLUUU HECKOJIBKHUX COEIMHEHUN
pacnpenenseMoro KOMIoHeHTa. YpaBHeHus 3/IM Uil 9KCTpaKIMKM HECKOJIBKUX COEIUHEHUM IO
Pa3IMYHBIM MEXaHU3MaM.

2.3. CuHepreTHas SKCTPaKLUs PEJKUX, PACCESHHBIX W PaJMOAKTUBHBIX METaJJIOB
CMECSIMHU JIBYX IKCTPAreHTOB.

MexaHn3MBl CHHEPreTHOM JKcTpakuuu. YpaBHeHus 3AM g TepMoIMHaMUYECKON
KOHCTaHTbl CHHEPI€THOM 3KCTPaKLUU OJHOTO KOMIIOHEHTa CMECHIO JIBYX IKCTPAareHTOB. BhIBOX

173



CUCTEMbl YPaBHEHMM JUIsl pacueTa TEPMOJAMHAMUYECKHMX KOHCTAHT CHUHEPreTHOM AKCTPaKLMU
COCJVHEHUI pa3IM4YHOrO COCTaBa OJHOIO pacHpelesieMOro KOMIIOHEHTa B CMECH JBYX
HKCTPAreHTOB C YY€TOM THApPATAllii KOMIIOHEHTOB OPraHUYeCKOi (asbl.

Pazpen 3. IlporpammHoe o0ecnedeHHue Al MaTeMaTH4eCKOro MOJeJIMPOBAHUS

IKCTPAKIMOHHBIX paBHOBGCI/Iﬁ

[Iporpammuoe obecnieuenue yist pacyera KOAI(PGUIHUEHTOB AKTUBHOCTH KOMIIOHEHTOB

OWHAPHBIX PaCTBOPOB U aKTUBHOCTH BOJBI «APREL».

[Iporpammuoe oOecniedyeHue A pacyeTa IUIOTHOCTH MHOTOKOMIIOHEHTHBIX BOJHBIX
PacTBOPOB 3JIEKTPOJUTOB 10 TaHHBIM 00 nx OuHapHbIX pactBopax «I[IJIOTHOCTDb».

[Iporpammuoe obecnieueHue aas pacuera K03(pPUIMEHTOB aKTUBHOCTH 3JIEKTPOJIUTOB B
MHOTOKOMIIOHEHTHBIX CMEIIaHHBIX BOJHBIX PacTBOpPax M aKTMBHOCTU BOJbl Ha OCHOBE 3aKOHA

3naHoBcKkoro, nporpamma «ZDAN».

[IporpammHoe oOecnieueHne uisi MOJACIHUPOBAHUS HM30TEPMBI SKCTPAKIIMU  OJHOTO
pacmpeensseMoro KOMIOHEHTa B OPraHUYECKUH pacTBOP 0THOTO 3KkcTparenTa « EXTREQ».

[IporpammHoOe oOecrnieueHre Jyisi MOACIUPOBAHUS HM30TEPMBI DKCTPAKIIUU OJTHOTO
pacmpenenseMoro KOMIIOHEHTa B OpPraHWYeCKHA pPacTBOp CMECH JBYX OKCTPareHTOB

«EXTREQ-2».

4. O0bem y4eOHOH IUCUUIJIMHBI

10 cemectp
Buner yue6HOM paboTh B saw.en B akanem.

gacax
OO0u1asi TPy10€eMKOCTb I CIIUTIJTHHbI 4 144
KonraktHas pa6ora (KP): 1,33 48
Jlexkun 0,44 16
[Ipaktuueckue (cemuHapckue) 3anstus (113) 0,89 32
CamocrositesibHas padora (CP): 2,67 96
KonTtakTHas camocTosiTenbHas pabota 567 0,2
CaMOCTOSATEILHOE U3YUYEHUE Pa3/IeIIOB AUCITUILIMHBI ' 95,8
Buja KoHTpOJISA: 3aueT +
Bua MTOroBoro KOHTpoJsst 3auer

Byl yue6HO#M paboThI 10 cemectp
B 3au.en. | B actpon. wacax

O0mas TpyA0eMKOCTh JMCIHIIJIHHBI 4 108
Konraktnasi padora (KP): 1,33 36
Jlexkimn 0,44 12
[TpakTnueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 2,67 72
KoHTakTHas camocTosiTeNIbHas paboTa 2 67 0,15
CaMOCTOATENBHOE N3YUEHHUE PA3/IETI0B IUCHUILIMHEI ’ 71,85
Buja koHTpoOJd ¢ 3auer +

Bua uTOroBOro KOHTpOJIsA

3avyer

AHHOTanusA pado4ye NPOrpaMMbl M CHHUILIHHBI
«CopO1HOHHBbIE MPOLECCHl B TEXHOJOTHN PEeAKUX 3JIEMEHTOB»
1. Heap mucuumimHbl — copMUpoBaTh y OyIyIIEro CIeNUalMCTa JOCTATOYHO TOJHOE

MIpeJICTaBJICHHE O COPOLIMOHHBIX MPOIIecCaX MPOU3BOACTB PEIKHUX dIIEMEHTOB.
2. B pe3yabrare u3y4YeHMs JAUCHUIIHHBI

CIICHUAJIUTETA TOJKECH:

o0yyamomuiicda 10 nporpamme
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Obnadams CIENYIOIAMA KOMIICTCHITHSIMH:

—  CIIOCOOHOCTH OCYIIECTBIISATH TEXHOJOTUYECKHIA MMPOIIECC B COOTBETCTBUU C PETIIAMEHTOM U
WCIIOJIb30BaTh TEXHUYECKUE CPEICTBA JIJIsl U3MEPEHUSI OCHOBHBIX ITApaMETPOB
TEXHOJIOTUYECKOT0 TPOoIecca, CBOMCTB chIpbst U npoaykimu (I1K-1);

—  CIIOCOOHOCTH aHATM3UPOBATH TEXHOJIOTHYECKUH TPOIIECC, BBISIBISITH €0 HEIOCTATKH U
pa3pabaTbIBaTh MEPOIPUATHS 10 €ro coBepiieHcTBoBaHmO (ITK-3).

3uams:

— COpOLMOHHBIC TMPOIECCHI, HWCIOJIB3YEeMbIC JUIS TPOBEICHUS THAPOMETAUIYPTHUSCKUX
MIPOU3BO/JICTB MAaTE€PUATIOB COBPEMEHHON SHEPTE€TUKH;

— NPUHLUIIBI BBIOOpa copOeHTa JUIsl KOHKPETHOTO TEXHOJIOTMYECKOro Mpoliecca,;

Ymemo:

—  OCYHIIECTBUTH BBIOOP CEJIEKTHBHOTO COpOEHTa JJii KOHKPETHOTO TEXHOJOTUYECKOTO
MpoIriecca B TEXHOJOTUU PEIKUX AIEMEHTOB;

—  ONpENeNuTh PABHOBECHBIC, KUHETUYECKHE W JMHAMHYECKHE XapaKTEPUCTHUKHU COPOCHTa,
HCIIONIB3YEMOTO ISl M3BJICUCHUS, KOHIIEHTPUPOBAHMS U Pa3/IeNICHUs PEIKUX dJIEMEHTOB;

Braoemy:

— HaBBIKAMHM WCIOJIb30BAaHUS WHXXEHEPHBIX METOJOB pacyeTa THUIOBBIX COPOIMOHHBIX
MPOIIECCOB, UCTIOIB3YEMBIX B TEXHOJIOTHHU PEIKUX AIEMEHTOB;

— HaBBIKAMH BBIOOpa COpOEHTAa M €ro XapaKTePUCTUK, HEOOXOTUMBIX IS COCTaBJICHUS
WCXOJIHBIX JIAHHBIX MPU MPOCKTUPOBAHUHU COPOITMOHHBIX TIPOIIECCOB.

3. KpaTkoe coaep:kanne TUCHUTLIMHBI:

Pazgen 1. CopOuuoHHBIe mpouecchl B THAPOMETANIYPIMH PeAKHX 3JIeMeHTOB,
nepepadorke OST u ouncTKE pagHOAKTHBHBIX 0TX0/10B

MecTo COpOIMOHHBIX MPOILIECCOB B TUAPOMETAIUTYPIUHM PEAKHX 3y1eMeHTOB. CopOrus u3
YpaHOBBIX pacTBOPOB U Myibl. CopOuus 6JaropoAHBIX METAIJIOB HAa aKTUBUPOBAHHBIX YIJISX U
CUHTETUYECKUX HOHOOOMEHHUKax. Pasnenenue penkozemenbHbIx MeTamwioB. CopOuus B
TEXHOJIOTUU TepepadoTKu oTpaboTraBuiero TormBa. COopOLMOHHAS OYMCTKA PaJUOaKTUBHBIX
OTXOJIOB.

Pasznen 2. [losryyenne u cBoiicTBa COPOEHTOB

2.1. OcHoBHble Tumbl copbenToB. Knaccudukaiiys copoeHTOB. AKTUBUPOBAHHBIC YIIIH.

[Tosnydenne axkTUBUpPOBAHHBIX yrijied. TUIbl U CBOMCTBA AKTUBUPOBAHHBIX YTJICH.
[IpumeHeHue yriei B TEXHOJOTUU PEIKUX AIEMEHTOB. Perenepanus akTHBUPOBAHHBIX yIIIEH.

2.2. BOJIOKHUCTBIE MOHUTHI.

OcHOBHBIE  TUIBI  BOJIOKHHUCTBIX HMOHUTOB. [lomydyenue BosokoH. CBolicTBa
MOHOOOMEHHBIX BOJIOKOH. YTIepoAHble BOJOKHA. MonauduuupoBanue yriepogHbIX BOJOKOH.
OcHoBHbIE 001aCTH TPUMEHEHHUS B TEXHOJIOTHH PEIKUX 3JIEMEHTOB.

2.3. Vouuthl. MuHepanbHble HOHUTHL. CHHTETUYECKHE HEOPraHUYEeCKHE HMOHUTHL
CMOJIBI.

Kartuonutsl, annoHUTHL. AMpoTepHble HoHUTHL. Crnenuduueckue copOeHTsl. MoHuThI 1
u 2 poxa. Tumbl QUKCUPOBAHHBIX Tpynn B HOHHUTaX. OOMEHHass €eMKOCTh MOHUTOB. MeTOMbl
omnpeneneHusi. 3HaueHus pK akTUBHBIX rpynn B HOHUTax. [lopucTocTh, BIIaroeMKOCTH,
Ha0yxaeMOoCTh MOHUTOB. MeTo/abl cHHTe3a WMOHMTOB. llonmmMepu3anus W TOJMKOHIEHCAIUS
MOHOMEPOB, COJEpPKAIIUX HOHOT€HHbIEe Trpynmnbl. OCHOBHbIE THUMBl OTEYECTBEHHBIX U
3apy0eKHBIX HOHUTOB, UX CTPOCHUE. MEeTOIbI UCCIET0BAHUS CTPYKTYPHI HOHUTOB.

Paznen 3. Teopernueckne 0CHOBbI HOHOOOMEHHBIX IIPOLECCOB

3.1. MoHOOOMEHHOE paBHOBECHE.

HNounslii oOMeH kak MeMmOpaHHOe paBHOBecue. MOHHBIH OOMEH Kak TeTeporeHHas
XUMHYECKasl peakius. DKBUBAJIEHTHOCTh HOHHOTO oOMeHa. M3oTepma copoumn. Koadduientst
pacnpenenenusi. Koadpdummentsr pasgenenus. Koncrantsl paBHOBecus. TepMoaumHaMHuecKas
KOHCTaHTa WMOHHOTO oOMeHa. YpaBHeHue Hukonbckoro. KoHIIEHTpamMOHHAas U KaxyIIasics
KOHCTaHTBl MOHHOTO oOMeHa. JloHHaHOBCKUH moTeHIMan. CeleKTUBHOCTh U CHEIU(PUIHOCTH
WOHHUTOB. Psijipl cenekTuBHOCTU. PacueT MOHOOOMEHHBIX paBHOBECHIA.
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3.2. KuneTrka HOHOOOMEHHBIX IPOLIECCOB.

Wonnblii 00MeH ¢ TOYKH 3pEHUs KWHETHKH TeTepOTeHHbIX MmporeccoB. Jnuddy3noHHbIi
NOTOK M JABWXKYymHE cuibl Tuddysun. Craguu, onpenensiomne CKOpoCTb MOHHOTO OOMEHa.
Buemnenuddysnonnas kunernka. Kunermka muddy3un BHYTpH 3epHa HOHHUTA (TeneBas
KAHETHKa). XHUMHYecKas KHHETMKAa TIpU HOHHOM oOOMeHe. MeTonsl pacro3HaBaHUA
JUMUTHUPYIOIIEH cTajuu KUHETUKU. YpaBHeHus, OTIMCBIBAIOLINE reJieByIo,
BHEIIHEU(PPY3NOHHYIO M CMEIIaHHYI0 KHHETHKY.  OKCIHEpUMEHTAJIbHBIC HCCIIETOBAHMS
kuHeTHkH. Pacder koadduumentoB muddysnn moHOB B MOHMTAX. Mojenu NCeBJONEepBOTO U
IICEBJIOBTOPOIO MOPAIKA.

3.3. Jlunamuka copOIuu.

Emkocts 10 mpockoka. JluHamuyeckass OOMEHHas €MKOCTb. MeTonbl onpeseneHus
CTENIEHU HCMOJIb30BaHUS HOHMTA. BBIXOJHBIE KpUBBIE NPU HMOHHOM OOMEHE B KOJIOHKAaX.
HNonoobmennass xpomatorpadus. OpoHTaIbHBIM, BBITECHUTENbHBIA M O3IIOCHTHBIH METOJ B
xpoMarorpaduu. Ypasuenue lllmnosa. Bpemst 3ammuTHOrO NelicTBus.

3.4. Perenepaiiyisi HOHUTOB.

HecopOuus u pereHepanysi HOHUTOB. THIBI 1eCOPOIMOHHBIX HpoleccoB. OTpaBieHue
MOHUTOB. MeTo/bl pereHepaluy HOHUTOB.

3.5. TexHOJIOrHYeCKHEe acleKThl COPOLMU PEIKUX SIEMEHTOB.

AnHanu3 copOLMOHHBIX XapaKTEPUCTUK U BHIOOP cOpOeHTa Al KOHKPETHOTO IMpoliecca
U3BJIEYEHUS] pelKoro sjieMeHta. (O3HAaKOMIIEHHWE C MCTBITaTeIbHBIMU CTEHIaMH IO cOpOLuU
PEAKHUX AIIEMEHTOB.

4. O0beM y4eOHOH TUCUUIJIMHBI

10 cemectp
Buapr yue6HOM paboThI B saw.en. B axanem.

Jacax
OO0u1asi TPy10€eMKOCTb IV CIIUTIJTHHbI 4 144
Konraktnas pabora (KP): 1,33 48
Jlexkimn 0,44 16
[Ipaktuueckue (cemuHapckue) 3ansatus (113) 0,89 32
CamocrositesibHas padora (CP): 2,67 96
KonTtakTHas camocTosiTenbHas paboTa 267 0,2
CaMOCTOSTEILHOE U3YUYEHUE Pa3/IeIIOB AUCITUILIMHBI ' 95,8
Buja koHTpoOJIsA: 3aueT +
Bua uToroBoro KOHTpOJIsI 3a4yer

. 10 cemectp
Buer yuenoii pabote: B 3au.en. | B actpon. wacax

OO0masi Tpy10eMKOCTh IV CHUILIMHbI 4 108
KonraktHas pabora (KP): 1,33 36
Jlexmn 0,44 12
[Tpaktiueckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,67 72
KoHTakTHas camocTosiTeNbHas paboTa 267 0,15
CaMOCTOATENBHOE N3YUEHUE Pa3/IeOB IUCHUIIIMHEI ’ 71,85
Bua koHTpoOJA ¢ 3auer +
Bua uTOroBoro KOHTpoJs 3ayer
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AHHOTAIUs padoyeil MPporpamMMel AU CHUILJIMHBI
«MopgennpoBaHue XUMHKO-TEXHOJOTMYECKUX MPOLECCOB B TEXHOJIOTHH MATEPHAJIOB
COBPEMEHHOI IHEePreTuKN»

1. Heab AMCUMIUIMHBI — TpUOOpeTeHHE 0a30BBIX 3HAHHWKA MO OCHOBHBIM pa3zieiiamM
Kypca, a TakKe yYMEHHW M MPAKTUICCKUX HABBIKOB B OOJIACTH MOJCIHPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHUX TPOIECCOB, MCIOIB3yEeMbIX MPU PEIICHUN HAYYHBIX M MPAKTHYCCKUX 33134
CTYJACHTAMH BCEX CIICIIHATBLHOCTEH.

2. B pesyabTare oCBOeHHMS [IHCHUIUIMHBI O0y4YawIIMiicsi MO MporpamMme
CHeHATUTETA 0JIKEH:

Obaadamse CIETYIOIAMA KOMITCTCHITHSIMH
— CIOCOOHOCTBIO K PEIICHUI0 MPO(ECCHOHAIBHBIX MPOU3BOJICTBEHHBIX 33134, BKIIOYAFOIIHX

pa3paboOTKy HOPM BBIPAOOTKH W TEXHOJOTHYECKUX HOPMATHBOB PACXOJOBAHUS CHIPHS,
MaTepHasoB " SHEPreTHYECKUX 3arpar, COBEPIICHCTBOBAHUE KOHTPOJIS
TexHosoruueckoro mpoiecca (I1K-2);

— CHOCOOHOCTBIO aHAM3UPOBATH TEXHOJOTHYECKHMIA IPOIECC, BBISBIATH €r0 HEJOCTATKHA U
pa3pabaTbIBaTh MEPOIPUATHS 10 €ro coBepiieHcTBOBaHMO (ITK-3);

— CIHOCOOHOCTBIO NTPHUHUMATh KOHKPETHOE TEXHHYECKOE PEIICHUE C y4eTOM OXpaHbl TPYJa,
paauaioHHON 0€301aCHOCTH M OXpaHbl oKpyskaromieit cpest (ITK-4);

— CIOCOOHOCThIO K aHAJM3y CHUCTEM AaBTOMATH3allMd TPOM3BOJACTBA M  pa3paboOTKe
MEpOTIPUATHIA 10 MX coBepieHcTBoBaHuO (ITK-5);

— CHOCOOHOCTBIO K  pa3paboTKe  IJIAaHOB M MPOrpaMM  IPOBEAEHHUS  HAy4yHO-
HCCIIEIOBATENIbCKUX pa3padOTOK, BBHIOOPY METOJOB M CPEICTB pEIICHUS HOBBIX 33734
(ITK-9);

— CIHOCOOHOCTBIO CaMOCTOSITENIbHO  BBIMOJHATH ~ HMCCIEAOBAHMS € HCIOJB30BAaHUEM
COBPEMEHHOM  ammapaTypbl ¥  METOJIOB  HCCIeAOBaHMS B  oOmactu  OOBEKTOB
poheCCHOHANBHON JEATENHHOCTH, TPOBOJIUTh KOPPEKTHYIO OOpabOTKYy pE3yJIbTaTOB H
yCTaHaBIIMBaTh aJickBaTHOCTH Moaeei (ITK-10);

— TOTOBHOCTBIO HCIIOJIb30BaTh METOJbI OLEHKM pHCKa M pa3pabaTeiBaThb Mepbl 10
obecrieueHni0 0e30MacHOCTH pa3pabaThiBaeéMbIX HOBBIX TEXHOJOTHH oOOpaieHus c
o0bekTaMu podeccuonanbHoi aestenpHoct (ITK-11);

— CHOCOOHOCTBIO MPEACTABIATh PE3yJAbTaThl HCCleNoBaHusA B (opMax OT4YeTOB, pedeparos,
nyonuKanmuii W MyOJUYHBIX OOCYXKICHHH, CIOCOOHOCTH (DOPMYITHPOBAThH MPAKTHYCCKUE
PEKOMEH/IAIUH 10 UCTIOJIb30BAHUIO PE3y/IbTATOB HaydHbIX uccinenoBanuii (ITK-12);

— CHOCOOHOCTBIO K HCIOJb30BAaHUIO COBPEMEHHBIX CHUCTEM YIPABICHUS KadueCTBOM
MPUMEHUTENFHO K KOHKPETHBIM YCJIOBHSIM MPOU3BOJCTBA HA OCHOBE MEXKIYyHAPOIHBIX
crangaptos (ITK-16);

— CHOCOOHOCTBIO K TPOBEACHUIO aHall3a TEXHUYECKHX 3aJaHUi Ha MPOCKTUPOBAHUE U
MPOEKTOB C YYETOM CYHIECTBYIOLIETO MEXIYHAPOJHOTO W HAIMOHAIBHOTO SIIEPHOTO
3akoHogarenabcrBa (ITK-18);

— CHOCOOHOCTBIO K MPOBEACHUIO MATEHTHBIX MCCIEAOBAHUN C LENbI0 00eCTIeYeHHs MaTeHTHON
YHUCTOTHI HOBBIX MPOEKTHBIX pemenuii (ITK-19);

— CHOCOOHOCTBIO K pa3pabOTKe HOBBIX TEXHOJOTHYECKMX CXEM Ha OCHOBE pEe3ylIbTaTOB
Hay4HO-HUccaenoBarensckux pabor (ITK-20);

— CHOCOOHOCTBIO HCIIOJIb30BaTh CpPEACTBA ABTOMATH3AllMM TPU TMOATOTOBKE MPOESKTHOU
noxkymenrarn (ITK-21).

3namo

— METOJIbl  TOCTPOCHUS  OMIHUPUYECKUX  (CTATUCTUYECKHX) U (DU3UKO-XUMUYECKUX
(TeopeTHuecKuX) MOAETIeH XUMUKO-TEXHOJIOTUYECKIX TIPOIIECCOB;

— MeToJbl HUACHTU(UKAINK MaTeMaTHUYECKUX OIMUCAHUNA TEXHOJIOTHUYECKUX TMPOIECCOB Ha
OCHOBE DKCIIEPUMEHTAIbHBIX TaHHBIX;
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— METOJbl  ONTUMHU3AIUUA  XUMHUKO-TEXHOJIOTMYECKHMX  MPOIECCOB C  MPUMEHEHHUEM
SMIIUPUYECKUX U/UIH (PUZUKO-XUMHUUECKUX MO/IEIICH;

Ymemso
— TPHUMEHSTh W3BECTHBIC METOJbI BBIYHCIUTEILHON MAaTeMAaTHUKH H MaTeMaTHYeCKOU

CTAaTHCTUKH ISl PEIICHMSI KOHKPETHBIX 3a7ad pacyeTa, MOACIUPOBAHUS, UICHTU(DUKAIINHA U
ONTHUMH3AIMA TIPU  HCCICAOBAHWW, MPOCKTHPOBAHWHM U  YIPABICHUHM IPOIECCaMU
XHUMHYECKON TEXHOJIOTHH,

— WCIOJIb30BaTh B CBOCH MPAKTUYECKOW JICSATCIBHOCTH JUIS JOCTHOKCHHS JTUX IIelieh
M3BECTHBIC TTAKETHI IPUKIIAHBIX POTPAMM.

Bnaoemyo
— METOJIaMH MaTeMaTW4YeCKOW CTATUCTHKU I OOpabOTKH pe3y/IbTaTOB aKTHBHBIX H

MACCUBHBIX IKCTICPUMEHTOB;

— METOJIaM{ BBIYHCIUTEIIFHON MaTeMaTHKH I pa3pabOTKHU M peau3allii Ha KOMITbIoTepax
QITOPUTMOB MOJISITUPOBAHUS, HICHTU(PUKAIIUN U ONTUMHU3ANNNA XUMHUKO-TEXHOJIOTUICCKUX
MIPOIIECCOB.

3. KpaTkoe coaep:kaHue TUCHUILTHHBI

Tema 1. OCHOBHBIE TOHATHSL.

OCHOBHBIC TIPHHITUIIBI  KOMITBIOTEPHOTO  MOJICTHPOBAHUS  XUMHKO-TEXHOJOTHUECKUX
nporeccoB (XTII). Maremarnueckue >MIUPUUECKHE W MaTeMaTHYECKHE (DPU3UKO-XUMUUYECKHE
MOJECTH W KOMIIBIOTEPHOE MOJCTUpOBaHue. JleTepMHUHHpPOBaHHBIE W  BEPOSTHOCTHBIC
MaTeMaTH4eckue Mojiein. [I[puMeHeHre MEeTO10I0THH CHCTEMHOTO aHaIu3a T PEIICHUS 3a1a4
MOJCTUpOBaHus. [IpuMEHEHHWE TIPHHIMIIA «YEPHOTO  SIIUKa» TMPU  MaTeMaTHYeCKOM
MOJICITUPOBAHUH. ABTOMATU3UPOBAHHBIC CHCTEMBI MPUKIIATHON HHPOpMaATHKH. Mepapxudeckas
CTPYKTypa XUMHYECKHMX TIPOM3BOJACTB M UX MaTemMaTuueckux Mojeneil. I[Ipumenenue
KOMITBIOTEPHBIX MOJIENe XUMHUYECKHX MPOILIECCOB IS aHaiu3a, ONTUMHU3ALMU U CHUHTE3a
XMUMHKO-TEXHOJIOTHYECKUX cucTeM. OCHOBHbIE NpPHUEMBl MAaTEMaTHYECKOTO MOJICTHPOBAHUS:
AMITUPUYECKUN, CTPYKTYPHBIN ((PU3UKO-XUMHYECKHI) 1 KOMOMHUPOBAHHBIA (TEOPETUUECKHN).
[TocTpoeHne cTaTUUECKUX W IUHAMUYECKUX Mojenei. Pemenue npsMbix 3agad. [IpoekTHbIA 1
MMOBEPOYHBIN (OLIEHOYHBIN) pacueT mporeccoB. Pemenne oOpaTHeix 3amad. [Tapamerpudeckas u
CTPYKTypHasi HICHTH(PHUKAIMS MaTeMaTUYeCKHMX MOJeleld. YCTaHOBJICHHE aJIeKBATHOCTH
MaremMaTHdeckux  wmojeneil.  CTpareruss TNpPOBEACHUS  PACUETHBIX  HCCIENOBAaHUNA U
KOMITBIOTEPHOTO MOIETTUPOBAHUS PEaIbHBIX MPOIIECCOB.

Pasznen 1. IlocTpoeHue SMIHUPHUYECKHX MoJejiell XMMHMKO-TEXHOJOTHYECKUX
NPOLIECCOB.

Tema 1.1. ®opmynupoBKa 3a7a4u aNIpPOKCUMALIUU JTAHHBIX IS ONUCAHUS SKCOEPUMEHTAIbHBIX

3aBUCHMOCTEH W TOJYyYEHHUs SMIMPUYECKHX MoJeNied mpoieccoB. Buabl kputepues

annpokcumarnuu. Kpurtepuii MeTona  HauMEHBIIMX KBaapaTtoB. Pemienue 3amauu
anmnpoKCUMAaIlMU JUId HEJIMHEWMHONM U JMHEHHOW Mo mapamerpaMm Mojenedl. MarpuyHas
dbopMynUpOBKa 33Ja4d aNMpPOKCUMAIMH. AHATUTUYECKUN U aITOPUTMUYECKUI TOIXOIbI IS
pelleHus 3aJa4yd anmpoKCUMAallUU 7S JIMHEHHBIX U JIMHEapU30BAaHHBIX MOJENel MEeTOI0M

HAaUMEHBIINX KBaPaTOB.

Tema 1.2. HopManbHbI 3aKOH pacnpefeneHUs s BEKTOPHBIX CIYYaWHBIX BEITUYHHBI H

ompeJeNieHue MX YHCIOBBIX XapaKTEPUCTUK. MareMaTH4ecKoe OXXKHJIaHUE W JUCIIePCHs s

BEKTOPHBIX CIIYYalHBIX BENUYUH. JIMCTIEPCHOHHBIN W KOPPENSIUOHHBIM aHanu3. [loHsaTus

JUCTIEPCUU  BOCIPOM3BOJUMOCTH M aJIeKBaTHOCTH, a TakXe - OCTATOYHON JHMCIIEPCHH.

Omnpenenenre BBIOOPOUYHBIX KOI(DPUIIMEHTOB KOppensiiuu U Kod(h(dUIIMEeHTa MHOKECTBEHHOM

koppensiuu. CTaTHCTUYECKUH TMOAXOJ K ONPENeNIeHHI0 OIIMOOK M TOTrPEIIHOCTeH B

AKCMIEPUMEHTATBHBIX TOYKAX U3MEPEHUH.

Tema 1.3. PerpeccHoHHBIH W KOPPENSIMOHHBIA aHANHW3 IS TOCTPOCHUS OSMOUPHUYECKUX

MoJeNiel Ha OCHOBE JAaHHBIX MACCUBHOTO OJKchepuMeHTa. [loHsTHs (yHKIHH OTKIMKA H

(aktopoB. OCHOBHBIE TOMYIICHUS PETPECCHOHHOTO M KOPPENAIMOHHOTO aHanmu3a. Kputepuu

MPOBEPKH OJHOPOJHOCTH AWcriepcuil. BbpiOOp BuAa ypaBHEHHH perpeccud, a Takke
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ompeneneHue Kod3(pPUIMEHTOB perpeccud M WX 3HAYUMOCTH C HWCIIOJIB30BAHHEM KPUTEPHS
CreronenTa. Ilponeaypa UCKIIOYEHUS HE3HAYMMBIX KOAPPHUIIMEHTOB perpeccuu. OmnpeeneHue
aJICKBaTHOCTU PErPECCUOHHBIX MOJIeliel ¢ momolibio Kputepus duiepa.

Tema 1.4. OCHOBHBIC ITOJIOKCHUS TCOPUM IIAHMPOBAHHUSA HKcnepuMeHTOB (l): MOJHBIN
dakTopubiii dkcrepuMmeHT (IIPD) u oOpaboTka ero pe3ynbraToB. OnTHMalbHBIC CBOMCTBA
MaTpUIllbl IUIAHUPOBAHUS W CBOMCTBO OpTOroHaNbHOCTH. OmpeneneHue KodPPUIIUEHTOB
MOJIEJIe, WX 3HAYMMOCTH U TIpOBEpKa aJIeKBaTHOCTH YpaBHeHUs perpeccun. (CBOWUCTBO
pPOTaTa0eIbHOCTH MOJTHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

Tema 1.5. OCHOBHEBIC MOJIOKEHUS TSOPUU IIaHHPOBaHMS dKcrepuMeHToB (I1): opToroHaabHbIN
LICHTPAIbHBINA KoMIo3ulrmoHHbIN maaH (OLIKII) skcnepuMeHTOB M 00paboTKa €ro pe3yinbTaToB.
ObecnieueHre OPTOrOHAIBHOCTHA MATPHIIBI TUIAHUPOBAHUS U OTPECIICHUE BETUYNHBI 3BE3THOTO
mneva. OmnpeneneHue KodPEPUIUEHTOB MOJAEIH, WX 3HAYMMOCTH W OIICHKAa aJeKBAaTHOCTHU
ypaBHEHUs perpeccun. PacueTHoe BeIUMCIEHNE KOOPAUHAT TOYKH ONITUMYMa (IKCTpEMyMa).
Tema 1.6. OnTHMU3aNKsA IKCOESPUMEHTANBHEIX MCCICIOBAHMN ¢ IpUMEHEHHEM MeTojaa bokca-
Buibcona. OcHOBHBIE TIOAXOABI K ONTUMH3AIUU  IKCIIEPUMEHTAIBHBIX HMCCIEIOBAHUM.
DKCNEepPUMEHTATBHO-CTATUCTHUECKUN MeTo. CTpaTeruss JBIKEHUS K ONTUMYMY IEJIeBOM
¢byHkuM (QyHKIMHM — OTKIMKA) TpaJueHTHBIM MeTojloM. Kpurepun IOCTHXKEHHS «IIOYTH
CTAIMOHAPHON 00JIACTH» M METOJIbl YTOYHEHHS TIOJIOKEHHS ONTHUMAIBHOW TOYKH B (haKTOPHOM
MIPOCTPAHCTBE.

Pasznea 2. IlocTpoeHue GpU3HKO-XMMUYECKHUX XUMHKO-TEXHOJOTHYECKUX MPOLECCOB.
Tema 2.1 Dtambl MaTeMaTH4eCKOro MojieaupoBaHus. DOpMyIupoBKa TUNOTE3, MOCTPOCHHE
MaTeMaTHYECKOTO OMHUCAHMS, pa3paboTKa MOJACIUPYIOMIETO AITOPUTMA, TPOBEPKA aIeKBAaTHOCTH
MOJCITH W WICHTU(QUKANS WX IMapaMeTpOB, pacueTHBIC WCCICAOBAHUS (BBIYACIHTEIHHBINA
IKCIIEPUMEHT).

Tema 2.2 CocTaBiaeHHE CHCTEM YPABHEHMH MAaTEMaTHUYE€CKOIO OMMUCAHMS IPOLECCOB U
pa3zpaboTka (BBEIOOP) AITOPUTMOB HMX PEIICHHS. BIOYHBINA MPUHITUIT TTOCTPOEHUS CTPYKTYPHBIX
MareMaTndeckux Mojenei. O0oOIeHHOe ONMMCaHue JBIKEHUS TMOTOKOB (a3 B ammaparax ¢
MMOMOIIBI0  THAPOJMHAMUYCCKUX MOJIEIIEH, YUUTHIBAIOIINX COCPEIOTOUCHHBIE |
pacrmpe/iefieHHbIe MCTOYHWUKH BeEIIecTBAa W SHEpPrud (TerioThl). JIOKanbHBIE WHTEHCHBHOCTH
HMCTOYHUKOB BEIIECTBA M TEIUIOTHI B TOTOKAaX, COOTBETCTBYIOIIHME Pa3IUYHBIM (PU3HUKO-
XUMHUYECKUX MporieccaM. OCHOBHBIE THIBI YPaBHCHHH MaTeMaTHYECKOTO OMHMCAHHUS XUMHKO-
TEXHOJIOTHYECKUX MPOIIECCOB — KOHEYHBbIC, OOBIKHOBEHHBbIC nu(depeHnnanbuple |
muddepeHnranbHble YpaBHEHHS B YACTHBIX TIPOU3BOIHBIX.

Tema 2.3 MaTeMaTHYECKOE MOJECINPOBAHME CTAIMOHAPHBLIX W JUHAMHYECKHX DPEKHMOB
THJAPABINYECKHX IIPOLIECCOB B TPYOONPOBOAHBIX CHCTEMAX, II00AIbLHBIE M IEKOMIO3UIIMOHHBIE
METOJbl PELIEHNS CHUCTEM HEIMHEWHBIX YPaBHEHMH, a Tak)Ke€ SBHBIE U HESIBHBIE METOJBI
YUCJIIEHHOIO PEIIEHMUS CHCTEM OOBIKHOBEHHBIX AU(PhepeHINANbHBIX ypaBHEHUH. CocTaBiacHHE
ypaBHEHUN MaTeMaTH4ecKoro omucaHus mpouecca. [loctpoenrne MHGOPMALMOHHBIX MaTPUIL
MaTeMaTHYeCKUX MoJeNel Juis BbIOOpa OOILIEro anropuTMa pemieHUs — MOJCIHUPYIOLIEro
anropuTMa.  Peamuzarusi  anrOpUTMOB  pPEUIEHUS  HEIMHEHWHBIX W OOBIKHOBEHHBIX
muddepeHnnanbHbIX ypaBHeHU. Onmcanue ctannoHapHbix pexumoB XTIl ¢ mpumeHeHuem
CUCTeM JIMHEWHBIX W HEJIMHEWHBIX YypaBHeHUU. WTepallMoOHHBIE aJITOPUTMBI pPELICHHUS.
[IpumeHeHne MeToJ0B MpOCThIX uTepauuii U HrproToHa-Padcona anms mosydyeHus pelieHus.
[Ipobnema cxoAMMOCTH Tpoliecca perieHus. J[eKOMIO3UIIMOHHBIN METOJ PElIeHUs! CIOMKHBIX
CUCTeM KOHEUHbIX YypaBHeHUH. [locTpoeHune WHPOPMAIIMOHHON MAaTpPUIBl JUIs BBIOOpa
OTNTUMAJBFHOTO aJropuT™Ma peuieHus 3afgadu. [lonarue xxectkoctu cuctem auddepeHInaTbHbIX
yYpaBHEHUN U KPUTEPUHU >KECTKOCTH. SIBHBIE (ObICTphIC) U HesiBHbIC (MEAJICHHBIC) METOIbI
pemienus. Metosl mepBoro (Meroa Diinepa), BToporo ( MoauduiMpoBaHHBIE METOABI Dilepa)
1 yeTBepToro nopsika ( meroa Pynre-Kyrra). OnieHKa TOYHOCTH METOJIOB — OLITUOOK YCEUEHHUS.
[lepexonnpie OMmMMOKM ¥ OMMOKM OKpPYIJIEHUS TPU  YUCICHHOM  HHTETPUPOBAHUU
muddepeHnrnanpHbIx  ypaBHeHHH. CnocoObl oOecrmeueHus: CXOAMMOCTH PEIICHUs 3aJlauH.
[IpuMeHeHHEe HESIBHBIX METOJOB Ui PpEUIeHHs JKECTKHX cucTteM uddepeHInaTbHbIX
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ypaBHeHUH. Onpeenenus mara UHTerpupoOBaHUs UTEPAMOHHBIM MeTo oM. MetonoB Kpanka-
Hukoinbcona (meTon Tpanenuii).

Tema 2.4 MaremaTnueckoe MOAEIMPOBAHUE  CTAIIMOHAPHBIX  PEKKMMOB _ IIPOLIECCOB
TEIIoNepeayd B TJACTHHYATBIX W 3MEEBUKOBBIX TEIJIOOOMEHHHMKAX. MareMaTH4ecKoe
OTIFICAHKE TIPOIIECCOB C MPUMEHEHHEM MOJIETIEH HICATbHOTO CMEIICHHS U BRITECHEHHSL. BBIOOD 1
rpaduyueckoe TpEACTAaBIICHUE AITOPUTMOB pelieHus. [IpuMeHeHHe CTaHIapTHBIX METOJ0B
BBIYUCITUTEIILHON MAaTEMAaTUKH JJIs PEIICHUS 3a/1a4.

Tema 2.5 MaremMaruueckoe MOJEIUPOBAHUE CTAIMOHAPHBIX PEKMMOB MIPOLIECCOB
TEIUIONEepe/Iayl B MPSMOTOYHBIX M IPOTHBOTOYHBIX TPYOUYATBIX TEIIOOOMCHHHUKOB, PEIICHHUE
3amaur  Komm ®  KpaeBOW 3ajJla4yMl  NpU  WHTECTPUPOBAHMH  CUCTEM  OOBIKHOBEHHBIX
mddepeHnnaNnbHBIX YpaBHEHUH. MaTeMaTtnyeckoe ONHCaHWE IPOIECCOB C MPUMEHEHHEM
MOJIENIEl WJIeabHOrO BhITeCHEHMS. Pemenune 3agaun Komm u kpaeBoii 3agaun. [IpencraBnenue
QITOPUTMOB  BBIYUCJICHUN B BHUJIEe HWH(OOPMAIIMOHHOW MAaTpPUIBI CHCTEMBl ypaBHEHUU
MaTeMaTHYeCKOro omucaHusi U Onok-cxem pacuetoB. Maremarnueckoe omnucanune XTII ¢
MIPUMEHEHUEM CUCTEM OOBIKHOBEHHBIX AM(QepeHnanbHbIX ypaBHeHUH. Onrcanue 0ObeKTOB C
pacrmpeieieHHBIMA B TIPOCTpaHCTBe mapameTpamu. DopMynupoBKa HaYaJIbHBIX M KPaeBBIX
YCIIOBUHM 3a/ad pemieHus. YHUCIEeHHBIM anropuTtM 1-ro mopsiaka uist pemeHus 3agaun Komw.
Meron «IpUCTPENKN» ISl pelIEHUs KPaeBOU 3aJaun.

Tema 2.6 MaremaTndeckoe MOACINPOBAHNE CTALIMOHAPHBIX PEKUMOB MPOILIECCOB B PEAKTOPAX C
Memankon. OnucaHne MUKPOKWHETHYECKUX 3aKOHOMEPHOCTEH MPOTEKAaHUsI TMPOU3BOJIBHBIX
CIIOKHBIX XHMHYECKHX PEAKIUid B IKUAKOW ¢aze IT MHOTOKOMIIOHCHTHBIX CHCTEM.
Ompenenenre KIIOYEBBIX KOMIIOHEHTOB CJIOXHBIX XHUMHUYECKHUX PEaKIUi ¢ TPUMEHEHHUEM
METOJIOB JIMHEHHOW alnreOphbl - paHTOB MATPHUI] CTEXUOMETPHUUYECKUX KOA(D(DUIIMESHTOB pPEaKIIUH.
MareMaTtnueckoe OMHCaHWE PEAKTOPHOTO Tpollecca C pyOamrkor s TMPOW3BOJIBHOW CXEMBI
MPOTEKAHUS XUMHYECKOW peakuuu. BpiOop anroputMoB pelieHus 3afadd ¢ MpUMEHEHUEM
MHQOPMALIMOHHOW  MaTpUIbl  CUCTEMBl  YpPAaBHEHHH  MaTEeMaTHYeCKOTO  OMHMCAHUA U
MIpe/ICTaBJICHMSI aITOPUTMA PEIICHHUS C IIOMOIIBIO OJIOK-CXEMBbI pacueTa npoiiecca.

Tewma 2.7 MaTeMaTtnueckoe MOJAEIMPOBAHNE HECTAMOHAPHBIX PEKUMOB MPOIIECCOB B PEAKTOPAX
C MemankoW. MaremaTuyeckas TMOCTaHOBKA 3aJadyd Uil PEAKUUH C ITPOU3BOJBHOU
cTexuoMerpuueckon cxemou. @opmynupoBka 3amaun Komm — 3agau ¢  HavadbHBIMU
ycrnoBUsAMU. Pa3HOCTHOE TIpe/icTaBieHHE CHUCTeMBbl OOBIKHOBEHHBIX AuddepeHInanbHbIX
ypaBHeHuil. IlocTpoenne wuHPOPMALIMOHHONW MaTpULIBl JJIi BBIOOpa alropuUTMa pEIICHHUS.
I'padmyeckoe npeacraBiaeHe aNnropuT™Ma pelieHus B BUe OJI0K-CXeMbl pacueTa.

Tema 2.8 Marematuyeckoe MOICTUPOBAHNE CTAIIMOHAPHBIX PEKUMOB B TPYOUAThIX peakTopax ¢
IPSMOTOYHBIM M MPOTUBOTOYHBIM JIBMXKECHHEM TEILUIOHOCUTENe. MaTtemaTudeckasl MoCTaHOBKA
3a/1auu JUIsl PEaKIMU ¢ KOHKPETHOM CTeXMOMETpUUYecKor cxemoi. @opmynupoBka 3agaun Komm
— 3aJaud C HAYaJbHBIMU YCJIOBHUSIMA M KpPaeBOM 3aJauu — 3a/adyd C KPAaE€BbIMH YCIOBUSMM.
Pa3HocTHOe mpencraBiieHHe CUCTEM OOBIKHOBEHHBIX U depeHIHaNbHbIX YpaBHEHUH.
[TocTpoenne uHGDOPMALMOHHBIX MATPHI[ JUIsl BBIOOpa alrOpUTMOB pemieHus. ['paduueckoe
MIpe/ICTaBJICHHUE aJITOPUTMOB PELICHUS B BUE OJIOK-CXEMBI pacyera.

Tema 2.9 MaremaTuyeckoe MOJAEIMPOBAHUE HECTAMOHAPHBIX PEXUMOB IPOLECCOB B
TpyOUaThIX pEaKkTOpax W YHUCICHHBIE alrOPUTMbI JIUCKPETU3AlMU JJs PEIICHUS CHCTEM
g depeHnnanbHbIX YPaBHEHUN C YaCTHBIMU TNPOW3BOJAHBIMH. MaTemaTHdeckas MOCTaHOBKa
3a/1auyl JUIsl peaKIMKU ¢ KOHKPETHON CTEXMOMETPUUYECKOU cxeMoi. POpMylIHpOBKa HayalbHBIX U
rpaHu4HbIX ycnoBuid. [luddepeHunanbHple ypaBHEHHS B YAacTHBIX IMPOM3BOJIHBIX -
AITUNTHYECKOTO, TMapaboIMuYecKoro H TUMEPOOIMYECKOr0 THUIOB. AJTOPUTMBI peIlIeHUs
ypaBHEHU# mapabonuueckoro tuma. Martemaruyeckass MOAENh XMMHYECKOTO MpEBpallleHUs B
M30TEPMHUYECKUX YCIOBUSX JJIsI HECTAIIMOHAPHOTO TpoIlecca B TPyOUaThIX ammaparax ¢ y4eToM
MPOJIOJILHOTO TEpPEMENINBAHUST U C TPUMEHEHHEM OJHOIMapameTpudeckon audQy3HoHHON
MOJENH sl OMMCAHUS THAPOIUHAMUYECKONH 0OCTAaHOBKH B PEAKIIHOHHOM TOTOKE. AJITOPUTMBI
pemieHnss B BHJE CHCTeM HEIMHEWHBIX  ypaBHEHWH, a Takke OOBIKHOBEHHBIX
g depeHnanbHbBIX YpaBHEHHUH IEPBOTO U BTOPOTO TOPSIKOB.
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Tema 2.10 Marematnuueckoe MOJCIMPOBAHUE  CTAIMOHAPHBIX  PEKUMOB  MPOIECCOB
HENPEPLIBHOW MHOTOKOMITOHEHTHOW peKTU(hUKAIMU U abcopOrmu. MareMaTH4eckoe OMHMCcaHue
Mpolecca MHOTOKOMIIOHCHTHOW pPEKTH(PUKAMKA B TapelbyaTold KOJOHHE. MOJeIupoBaHue
($a30BOr0 paBHOBECHS] W TIPOIECCa MAacCCOoMepelayd Ha TapeilkaX B MHOTOKOMIIOHEHTHBIX
cucTeMax. Y4YeT TeIUIOBbIX OallaHCOB Ha Tapeiakax Mpu MOJCIMPOBAHUU Mpolecca B
PeKTU(UKANMOHHOW  KOJIOHHE.  JICKOMIO3WIIMOHHBIA  aJTOPUTM  pacdera  Imporecca
pexktuduKanuu B KOJOHHOM  ammapare.  MareMaTthdeckoe  ONMCaHWuEe  Ipolecca
MHOTOKOMIIOHEHTHOM abcopOuuu B HAcagouyHOW KOJOHHE. MojenupoBaHue Ipoiiecca
MHOTOKOMIIOHEHTHOM Maccolepeaud B CEKIHMSIX HAcaJ0YHOM KOJIOHHBI. AJITOPUTM pEUICHUs
KpaeBOU 3a1a4M JIJIsl MOJISITMPOBAHUS TIpoIiecca aOcopOIMy B HACAIOYHOM KOJIOHHE.

Pa3jnen 3. OcHOBBI ONTUMHM3AIUM XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB.
Tema 3.1 Pemenue 3agady ONTHMHU3AMUA C TEPMOJUHAMHYECKUMHU, TEXHOJOTHYECKUMHU,
SKOHOMUYECKUMH, TEXHUKO-IKOHOMUYECKUMH U DKOJOTHUUYECKHUMHU KPUTEPUSIMU ONTUMATBLHOCTH.
OnTtumansheie pecypcocOeperatomue XTII. BpiGop kputepueB onTuMaibHOCTH (LIE€IEBBIX
¢byHkuit). PopMyIupoBKa MHOTOKPUTEpHUAIBbHOM 3agaud  onTuMu3anuu. OcoOeHHOCTH
peuieHuss  ONTUMHU3ALMOHHBIX 3amad XTIl mnpm  HanmuuuM  HECKOJIBKHX  KPUTEpPHUEB
ONTUMAIBLHOCTH, OBPAKHOM XapakTepe 1eJIeBON (GYHKIIMU U HATMYUUA OTpaHUYeHUH 1-To U 2-To
poxa.
Tema 3.2 Anropur™sl OJIHOMEPHOM W MHOTOMEPHOM ONTHMH3alMU. MeToabl CKaHMPOBAHWS,
JIOKAJU3aIMi DKCTPEMyMa, 30JI0TOro ceueHus U uucen duboHaum B Ciiydae OJHOMEPHOU
ONTUMU3AIKMH. MeTOo bl MHOTOMEPHOW ONTHMU3AIMU HYJIEBOTO, MIEPBOTO U BTOPOTO TOPSIKOB.
CUMIUIEKCHBIE, CIIy4allHbIE W TPaJMEHTHBIE METOJbl MHOTOMEPHOM omnTUMH3auuu. Merton
mTpadHbIX QYHKIHUI.

3akJiroueHue.

A. llpumenenue komnbploTepHbIX mozenerd XTIl mpu OpoOeKTUPOBAHMM XMUMHUYECKUX
npon3BoncTB — B CATIIP. 3amaun cucteM aBTOMatu3upoBaHHoro mpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOTO NpoeKTupoBaHus. MHpopmalMoHHOE U MaTeMaTH4YecKoe
ob6ecrieuenne CAIIP. ABTomMaTH3upoBaHHOE MPOEKTUPOBAHUE C MPUMEHEHHEM KOMITBIOTEPHBIX
moxaenen XTTI.

b. Ilpumenenuie komnbroTepHbix Mojaened XTIl npu ynmpaBieHUH TEXHOJOTMYECKUMU

nporeccamu — B ACYTIL. KomnberorepHoe MmoaenupoBanve XTIl B pexume peanbHOTo
BpeMeHH. CucreMbl MnpsAMoro HuppoBoro (KOMIBIOTEPHOIO) YIPABIIEHUS TEXHOJOTHMYECKUMU
MPOIECCAMMU. OcobeHnnocTr peanuzaiuu KOMIIBIOTEPHBIX MoJeen XTII B

aBTOMAaTHU3UPOBAHHBIX CHCTEMaX YIPaBJICHHS TeXHOJornueckumu npoieccamu (ACYTII).

4. O6beM yueOHOi TUCIHUIIHHBI

Bun yuebHoit paboThl Beero > cemectp

3E Axapn. u. 3E Axap. 4.
OO611ast TPYA0EMKOCTh IUCIUTIIHHBI 3 108 3 108
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 1,33 48 1,33 48
Jlexun 0,89 32 0,89 32
[Tpaktueckue 3anstus (I13) - - - -
JIaGopatopusbie padotsl (JIP) 0,44 16 0,44 16
CamocrosiTesibHas padoTa 1,67 60 1,67 60
KoHnTakTHas camocrositenbHas paboTa 0,4 0,4
CaMocCTOSTENRHOE U3yueHue pasnernos | 1,67 596 1,67 596
TUACIUATUIMHBI
Buabl KOHTpOJIA:
Bua xonrpous u3 VII (3a4er ¢ onenkoii) ‘
Bujx uTOroBOoro KOHTpoJIf: 3adeT ¢ OEHKOH
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Bcero 5 cemecTp
Bun yuebHo# paboThI 3E Acllep, 3E Actp. 1.
OO01ast TpyA0EeMKOCTh TUCIUTITHHBI 3 81 3 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,33 36 1,33 36
Jlexunu 0,89 24 0,89 24
[IpaxTnueckue 3ansrus (113) - - - -
JlabopaTtopusie paboTs (JIP) 0,44 12 0,44 12
CamocrosiTesibHas padora 1,67 45 1,67 45
KoHTakTHas camocTosiTebHas paboTa 0,3 0,3

1,67 1,67

CaMoCTOsATENTFHOE U3YUEHUE Pa3IeIOB UCITUTUTMHBI 44,7 44,7

Buabl KOHTpOJIA:

Buo konmpona uz YII (3au c ou.)

Bujx uToroBoro KOHTpoJIfA:

3a4er ¢ OLIEHKOM

AHHOTan U padoyeil NPOrpaMMbl AU CHUILIMHBI
«MartepuaJjioBeleHHE B TEXHOJIOTMH COBPEMEHHOM IHEPreTUKU»

1. Henu aucuMmimHbl — NIpUOOpETEeHNE CTyIEHTaMU 3HAHUW O CTPOEHHHU M CBOWMCTBAX
COBPEMEHHBIX MPOMBIIUICHHBIX MaTE€pPHAJIOB, B YaCTHOCTH, MAaTEpHUAJIOB, HCIIOJIB3YEMBIX B

COBPEMEHHOUN HSHEPreTUKE M TEXHOJOTUSAX MAaTEPHAIIOB SIIEPHOTO TOTUIMBHOTO ITHKJIA.
2. B pesyabrare uU3y4YeHHMS AMCHUIIMHBI

CIECIUATINTETA TOJI/KeH:
Obnadams CIEYIONUMA KOMIIETCHITUSIMHU:

odyuyaronuiics

o mnporpamme

—  CIIOCOOHOCTEIO OCYIICCTBJIATH TEXHOJIOTHYSCKHI Iponecc B COOTBETCTBUH C PEIIIaMCHTOM U

UCIIOJIB30BaTh TECXHHUYCCKHEC CpeacTBa JJIA

U3MEpEHUs

OCHOBHBIX

TEXHOJIOTHYIECKOTO MPOIECcca, CBOUCTB ChIphs U mpoaykimu (ITK-1);
— CIHOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHHYECKOE PEIICHHE C YYeTOM OXpaHbl Tpyla,
paauanoHHON 0€30IaCHOCTH U OXpaHbl OKpykaromieit cpensr (ITK-4).

3name:

napamMeTpoB

— OCHOBHBIC THUIIbI U ITPUHIUIIBI KJ'IaCCI/I(l)I/IKaI_II/II/I OCHOBHBIX ITPOMBIINIJICHHBIX MaTCpUaJIOB,
HCIIOJIb3YCMbIX, B HaCTHOCTHU, B COBpeMeHHOﬁ OHEPIreTUKEC M TEXHOJIOTHAX MAaTCpHaJIOB

AACPHOI'O TOINIMBHOI'O IUKIIA,

— COCTaB, CTPYKTYpPY U CBOMCTBA OCHOBHBIX IIPOMBIIIJICHHBIX MaT€pUajIOB, UCIIOJIb3YEMBIX, B
4aCTHOCTH, B COBpCMeHHOﬁ OHCPIrCTUKC M TCXHOJOI'HAX MAaTCPpUAJIOB AACPHOI'O TOIINIMBHOI'O

LIUKIIA;

— XapaKTEepPHUCTUKH OCHOBHBIX MMPOMBIIIJICHHBIX MAaTEPHAIIOB, UCIIOIb3yEMbIX, B YACTHOCTH, B
COBPEMEHHOM SHEpPreTUKe M TEXHOJOTHUSX MaTEePHasIOB sIIEPHOrO TOTUIMBHOTO IHKIIA;

— npuHnsTyio B Poccuiickoii @enepanyii MapKUpPOBKY OCHOBHBIX IPOMBIIIICHHBIX
MaTepuasoB, UCHOJIb3yEMbIX, B YaCTHOCTH, B aTOMHOMW SHEPIETHUKE;

— B3aMMOCBSI3b MEXKAY CTPYKTYpOM, CBOMCTBAMU M YCJIOBHUSMH SKCILIyaTallUM OCHOBHBIX
MIPOMBILIJIEHHBIX MaTePUATIOB, UCIOIb3YEMBIX, B HACTHOCTH, B COBPEMEHHOM PHEpPreTHKE U
TEXHOJIOTHSIX MAaTEpUaJIOB SACPHOIO TOIUIMBHOTO LIUKJIA,

Ymemn:

— YHOpaBJATb CBOMCTBaAMH OCHOBHBIX TPOMBIIIJICHHBIX MATCPUAIIOB,

HCIIOJIb3YyCMBIX, B

YaCTHOCTH, B COBpCMCHHOﬁ SHECPICTUKC U TCXHOJIOTUAX MATCPUAJTIOB AACPHOTO TOIIJIMBHOT'O

LIUKIIA;

- BLI6I/IpaTL MaTeprajibl € BBICOKUMH OSKCIINTYaTAIUMOHHBIMH XAapPaKTCPHUCTUKAMU

3aaHHBIX yCJ'IOBI/Iﬁ SKCIUTyaTalluu,
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— OIpENeNsATh OCHOBHBIE  CBOMCTBA  IPOMBIIUIEHHBIX MAaTEpUAJIOB, HCIOJIb3YEMBIX, B
YaCTHOCTH, B COBPEMEHHOI HEPreTUKE M TEXHOJOTHUAX MAaTEPUAJIOB SAEPHOrO TOIIMBHOIO
LUKJIa;

— TPOTHO3MPOBATH PAOOTOCIIOCOOHOCTH  MPOMBIIUICHHBIX MAaTEPUAIOB, HCIIOJIB3YEMBIX, B
YaCTHOCTH, B COBPEMEHHOI HEPIeTUKE M TEXHOJOTUAX MAaTEPUAJIOB SAEPHOTO TOIIMBHOTO
LUK,

Braoemy:

— METOJIaMU OIPEAEICHHs CBOWCTB OCHOBHBIX ITPOMBIIIJIEHHBIX MaTEPHATIOB, UCIIOJIb3YEMBIX, B
YaCTHOCTH, B COBPEMEHHOI HEPreTUKE M TEXHOJOTHUSX MAaTEPHUAJIOB SAEPHOrO TOIUIMBHOIO
LUKJIA;

— JaHHBIMU JUISI TPUHATUS KOHKPETHBIX TEXHUYECKMX peIIeHWd mnpu paszpaboTke
TEXHOJIOTMYECKUX MPOLECCOB C TOUKHU 3PEHUS TEXHUKO-3KOHOMHUYECKOH 3(PPEKTUBHOCTH.

3. KpaTtkoe conep:kanue JUCHUTIIHHBI

BBenenue

MarepuanoBereHue Kak HayKka: LEIH, 33Jadyd W 3HadeHHe AuCUUIUIMHBL. OOmuiue
TpeOOBaHuUs, NIPEIbIBISIEMbIE K MaTepraiaM B 3aBUCUMOCTH OT YCJIOBHM HCIOJIb30BaHUS WU
JKCIUTyaTaluu. Pa3BuTue Hayku o martepuanax. Pojb pyCCKMX YYEHBIX B Pa3BUTHU HayKH.
Joctmxenust B 0o0NacTd  CO3AAaHUA  HOBBIX ~ MaT€pUANOB, TEXHUKO-3KOHOMHYECKas
3¢ GEeKTUBHOCTh UX MPUMEHEHUS. 3HAUEHHE MaTepHalioB B Pa3BUTUU XUMHUKO-TEXHOJIOTHYECKUX
MIPOIIECCOB M 00ECTICYCHNH X O€301TaCHOCTH.

Pa3nen 1. ®U3uKO-XMMHYECKHE OCHOBBI MATEPHAJIOBEACHUS

OCHOBHBIE TIOHATHS O CTPOEHUH, CTPYKTYpe M CBOMCTBAax MaTepHasloB. MeTomsl
M3YYEHHUS CTPYKTYpPbI U CBOMCTB MaTEpPHAJIOB.

Crpoenne matepuanioB. OCHOBHBIE THITBI KPUCTALIUYECKUX perieTok. Kimaccudbuxarus
KpPHUCTAJUIOB IO THUIAM CBSI3U. AHHU30TPONHS CBOMCTB KpHUCTALIOB. (CTpoeHHE pealbHbIX
KpucTaJyIoB. JleheKThl peaqbHbIX KPUCTAIJIOB M UX BIIMSHHUE HAa CBOMCTBA METAJIJIOB M CILIABOB.
CpoiicTBa aucimokanuid. JlmarpamMmma <«IUIOTHOCTHh J€(PEKTOB-TIPOYHOCThY. Kpucrammsanus
MeTtauioB M crmuaBoB.  Camomnpou3BoibpHas — Kpuctawmsaimus.  HecamonpousBosipHas
KpucTtaymmu3anusi. AMopgHbie MaTepuaibl. AJIFIOTPONMYECKHE TPEBPAIICHHS] METAJIIOB.

CaoiictBa MmarepuanoB. [lokazarenu cpoiictB. Knaccudukamus cBoiicTB. MexaHndeckue,
¢busznyueckue, XUMHUYECKUE, DKCIUTyaTallUOHHBIE U TEXHOJOTHYECKHE CBOWCTBA MaTEpHalOB.
[TokazaTenn MeEXaHMYECKUMX CBOMCTB, OIpENENseMble MPH CTATHYECKUX HCIBITAHUAX Ha
pacTsbkeHue u u3ru0. MeToasl  ompeneneHds TBepAocTd  MarepuanioB. Ilokazartenu
MEXaHUYECKUX CBOMCTB, ONPEEIsieMbIe IPU TMHAMUYECKUX U HUKINYECKUX UCIIBITAHUSAX.

OcHOBBI TeOpHM CIJIABOB. /[narpaMmbl COCTOSIHUS CIUIABOB. Te€pMHHBI M ONpPEIEICHUS.
JlnarpamMmbl — «cOCTaB-CBOMCTBO». Pa30BbIi COCTAB CILJIABOB. 3aBUCHMOCTh MEXK/y CBOMCTBaMU
CIUIaBOB M TUNOM auarpammsl coctosinus. [Ipasuno H.C. Kypnakosa.

Pa3znen 2. Merajuinyeckue MaTepuaibl

Kenezo u crnnaBel Ha ero ocHoBe. Cranu U 4yryHbl. JKene30yriaepoJucThie CIUIABbI.
CTpyKkTypbl  CIUIaBOB  JKejie30-yrjiepona.  JuarpamMmbl — COCTOSIHHUS — JKEJIE€30-LIEMEHTHT.
KoMmnoHeHTsI, Ga3bl U CTPYKTYpPHBIE COCTABIIAIONINE CTallel U OEIbIX YYT'YHOB.

KoHCcTpyKIIMOHHBIE METAJUINYECKUE MAaTEPUATIBL. Y TIEPOIUCTHIE U JIETUPOBAHHBIE CTAJIN.
Knaccugukanus crajneil, omnpeaeneHue NOHATHS KauyecTBa cTalu (TpeOOBaHHS K KadyecTBY).
Bnusiaue yrnepoja ¥ MOCTOSHHBIX (TEXHOJOTMUYECKHX) MpUMecel Ha KayeCTBO CTald, METOMbI
yAy4IIeHUs] KadyecTBa CTalu (MOBBIIIEHWE €€ KOHCTPYKLMOHHOM TNpouyHOCTH). BiusHue
JETUPYIOIINX 3JEMEHTOB Ha cBOMcCTBa cTaiu. KoHCTpykiuoHHbIEe cTanu. MHCTpyMeHTaibHbIE
cranu. Knaccudukanus yriaepoAucThIX U JETUPOBAHHBIX cTaniell. MapkupoBka ctaneid UyryHsl
u TBepable crutaBbl. CBOMCTBa W Ha3HayeHHe uyryHa. [Ipouecc rpaduruzammm. UyryHsl cepbie,
Oenble, KOBKHE, BBICOKOIIPOYHBIE, UX CBOWCTBA, 001aCTh MPUMEHEHUs, MAPKUPOBKA.

Tepmuueckas obpaboTka. Teopuss U mMpakTHKa TEPMUYECKON M XMMHKO-TEPMUYECKOM
00paboTKH MeTayuloB M cijiaBoB. Ilpupoaa, MexaHU3M U YCIOBUS MPOTEKaHUS CTPYKTYPHBIX
npeBpaieHuil B ctanu. Buapl Tepmuyeckoit o0pabotku cranu: omkur I u Il pona, monHsii u
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HEMNOJIHBIM OTKUI, HOpMalu3alys, 3aKajka, OTHYCK. 3aKaJMBAaeMOCTb M IPOKAINBAEMOCTHb
ctasied. BiausHue tepmuueckoil 00pabOTKM Ha MeXaHUYECKHe cBoicTBa cranu. dusnueckue
OCHOBBI XHMHKO-TEpMUYECKOH 00paboTku. [Iuddy3nonHoe HachlleHHE MOBEPXHOCTH CTAJIU
HeMmeTaslaMi. Buasl u cmocoObl 1eMeHTanuu. AsoTupoBanue — ctanu. Juddysmonnas
MeTtauusanus. FloHHass XUMHKO-TepMHudeckast 00padboTka.

[IBeTHBIE MeTaIBl U CIUIaBBI HA UX OCHOBE. O0Ias XapakTepUCTUKa U KilaccuuKaius
MEIHBIX cIIaBoB. JlaTyHu, OpoOH3bI, MeJHO-HUKeJeBble cruiaBbl. OOmIas XapaKTepUCTHKA
QIIOMUHHUEBBIX CIUIaBOB. JleopMupyemble allOMHUHHEBBIC CILIaBbl, JIMTCHHbIE AJTIOMUHUEBBIE
crtaBel. OOIMIas XapakTepUCTHKAa MarHUEBBIX CIUIaBOB. JlepopMupyemble MarHHEBbBIE CIIABBL
JluteiiHple MarHueBbl€ CIUIaBbl. TWMTaH M CIUIaBbl HA OCHOBE THTaHa. BiusHHE JErHpyrommx
3JIEMEHTOB Ha CTPYKTYPY M CBOMCTBA TUTAHOBBIX CIUIABOB. bepHJIMii U CIUIaBbl HA €r0 OCHOBE.
TyromnnaBkue METAJIIBI U CIIJIABBI HA X OCHOBE.

[TopomkoBsIe METAJUIMYECKUE MATEPUAIIBI.

Paznen 3. OcHoBbl Koppo3um MeTaioB. IIpUHUMIBI M MeTOABI 3aIUMThI OT
KOpPpPO3HH.

OcHoBHbIE TNPUYMHBI KOppo3uu MeTaysioB. llokazarenu kopposuu. Kiaccudukanus
KOPPO3UOHHBIX MPOILIECCOB. XUMUUECKask KOppo3us. ['azoBast koppo3us. Koppo3us B KUIKOCTIX
— HEJJIEKTPOJIUTAX. DIIEKTPOXUMHUYECKass Koppo3us. KuHeTnka 31eKTpOXUMHUYECKON KOPPO3HH.
Koppo3us MeTanioB B yCIOBUSAX TEXHOJOTHYECKUX CPE]] XUMUYECKUX MTPOU3BOJICTB.

[IpyHOKNBEI M METOMBI 3aIIUTHI OT KOppOo3uu. KOppOo3NMOHHOCTOMKME METAaNIMYECKHE U
HEMETAINIMYeCKHe MaTepuaibl. MeToapl 3alThl MallMH M aniapaToB  XUMHYECKHUX
MIPOU3BOJICTB OT KOppo3uu. MHruGuTopsl Koppo3uu. DiAEKTpOXUMHUYECKas 3alluTa. 3allUTHHIE
MTOKPBITHS.

Bnusinue o0nyueHMsT Ha CTPYKTYpY, MEXaHHYECKHE CBONCTBA U KOPPO3HOHHYIO
CTOMKOCTh MaTepuasioB. PaananinoOHHOCTOMKUE CTaIu U CIUIABBI.

Pa3znea 4. Hemerasuinyeckue MaTepuaJibl

Marepuasibl Ha OCHOBE BBICOKOMOJIEKYJSIPHBIX coeauHeHuil. CTpoeHHe W CBOMCTBA
noJuMepoB. TepMOpeakTUBHBIE M TEepMOIUIaCTHYHBIE ToJuMepbl. CTpOeHHUE U CBOICTBA
mnactMacc.  OCHOBHBIE  Pa3HOBHUJIHOCTH  INPOMBIIIIEHHBIX IOJHMEPOB M  IUIACTMAcCC.
["a3oHanoHeHHbIE MIJIACTMACCHI.

OcoOeHHOCTH CTpPOEHHUS, CBOMCTBAa pPE3MHOBBIX MarepuanoB. PesuHsl o001iero
Ha3HAYEHUSI, CTIeUaTbHbIE PE3UHBI U 00JaCTU UX MPUMEHEHHUSL.

Jlakokpacounsie Matepuanbl (JIKM). OcnoBubie Bunbl JIKM. Kpacku, nmaku, TpyHTOBKa,
LINATIEBKA.

Kepamnueckue martepuanbl. KOHCTpyKLMOHHAsi, MHCTPYMEHTAJIbHAS W TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Kiaccuduxamuss cTexkon 1O Ha3Hau€HUI0O W 00nacTu
npumenenust. Curasisl. ['padut. AcGect. CBoiicTBa U 06JIaCTH IPUMEHEHHUS.

Cma3zouHble Macia, IIACTUYECKUE CMa3KH, TBEP/bIe CMa304Hble MaTepuaibl. CMa304yHO-
OXJIQXKIAFOIIHNE KUIKOCTH.

JIpeBecHble KOHCTPYKLIMOHHBIE MAaTE€pPHAIIbI.

AHTUGPUKIIMOHHBIE METAJUTMYECKHE U HEMETAJUIMYECKUE MaTepUAIIbI.

Komnosunmonnsie wmarepuansl (KM). OOmas XapakTepucTHKa KOMITO3UIIMOHHBIX
MarepuanoB.  JlucnepcHo-ympouennele KM, cimouctsie KM,  Bonoknucteie  KM.
KoMno3unmoHHele MaTepuanbl Ha METAUIMYECKOM M HeMmerauueckoil ocHoBe. CAII
(criedeHHBIE ~ QTIOMUHHMEBBIE  TMOPOLIKM).  ApPMHpPOBaHHbIE  TOJMMEPHbIE  MaTepHaIbl.
Kepamuueckne KOMIO3ULIMOHHBIE MAaTEPUAIIBI. Y TVIEPOIHBIE KOMIIO3UIIMOHHBIE MATEPHAIIBI.

[ToHATHS 0 HAHOTEXHOJIOTUAX, HaHOMaTepHuanax. [I[puMeHeHne B IPOMBIIITIEHHOCTH.

Pa3nes 5. JxoHOMH4YeCKH 000CHOBAHHBII BHIOOP MAaTEPHAJIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTEpUANOB JUIsi KOHKPETHOTO TEXHOJIOTMYECKOTO Mpoliecca.
Kpurepun wu anroputM BbIOOpa KOHCTPYKLMOHHBIX MaTepUaloB. ODKOJOTMYECKHE U
YKOHOMMUYECKNE aCIIEKThl MaTEPUATIOBEIECHNUS U 3aIlIUTHl MAaTEPUAJIOB OT KOPPO3UH. .
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4. O0beM yueOHOM THCHHMILINHBI

Bun yuebHo# paboTh Beero 5 CeMeCTp

3E Axkan. u. 3E Akan. u.
OO01mast TpyI0eMKOCTh TUCIUTUTHHBI 3 108 3 108
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,33 48 1,33 48
Jlexumu 0,89 32 0,89 32
[IpaxTnueckue 3ansrus (113) - - - -
JlabopaTtopusie paboTs (JIP) 0,44 16 0,44 16
CamocrosiTejibHasi paboTa 1,67 60 1,67 60
KoHTakTHas camocTosiTesbHas paboTa 0,4 0,4
CamocTosTensHOe U3y4eHue paznmenoB | 1,67 596 1,67 596
JUCIUTLINHBI
Buabl KOHTpOJIA:
Buj konrpouis u3s YII (3ader ¢ oueHkoi) ‘
Bua nToroBoro KOHTpoJIs: 3ader ¢ oneHKOM

Bcero 5 cemectp
Bunx yaeOHoM paboThI 3E A(l:ITp. 3E Actp. u.
OO0mas TpyI0eMKOCTh TUCITUTITHHBI 3 81 3 81
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 1,33 36 1,33 36
Jlexmun 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (113) - - - -
JlabopaTtopusie paboTs (JIP) 0,44 12 0,44 12
CamocrosiTeJibHasi padoTra 1,67 45 1,67 45
KonrtakTHas camocTosiTenbHas pabota 0,3 0,3
1,67 1,67

CaMOCTOsATETFHOE U3YUYCHUE PA3ICIOB UCITUTLTHHBI 447 447
Bujabl KOHTpOJIS
Buo konmpona uz YII (3au c ou.) ‘
Bujx nToroBoro KOHTpoJIs: 3ader ¢ OLEHKOM

4.5. [IpakTHKH

AHHOTaNus padoyeil NPOrpaMmMbl Y4eOHOM NPAKTHKH: NPAKTHKH M0 MOJTYYCHUIO
NepPBUYHBIX NPO(eCCHOHAIBHBIX YMEHHH U HABBIKOB

1. Heap y4eOHON NPAKTHKH: NPAKTUKH MO0 MNOJYYEeHUIO TEPBUYHBIX
npogeccHoOHAILHBIX YMEHHH M  HABBIKOB —  O3HAKOMJIEHHE  OOydYaroIluxcsi C
METOJIOJIOTHYECKMMH OCHOBAaMHM OpPraHM3aliid o0pa30BaTeIBLHOTO IIpolecca Mo  MpoQuUiIo
M3y4aeMOM TMporpaMMbl CIEUaNUTeTa Ha Kadeape TEXHOJOTMH PEIKUX DJIEMEHTOB U
HaHoMmaTepuaiaoB Ha ux ocHoBe PXTY um. .M. MenneneeBa, ¢ OCHOBHBIMU HaIPaBICHUSIMHU
Hay4YHO-HCCIIEI0BATENbCKOM paboThl Kadeaphl B 00JIaCTH XUMUYECKOIN TEXHOJIOTHH MaTepHaIIOB
COBPEMEHHOU SHEPreTHKH, B TOM YHCIe — B 00JacTU TEXHOJIOTHH PEIKOMETAIIBHOTO CBHIPBS,
OCHOBHBIMH MPOLECCAMU BBIJCICHUS, OUUCTKH M KOHIIEHTPUPOBAHUS PEIKUX M PACCESTHHBIX
3JIEMEHTOB, MOJly4YeHHe TEePBUYHBIX NPOGECCHOHATBHBIX YMEHHH U HaBBIKOB MMyTEM

CaMOCTOSITEIBHOIO TBOPYECKOTO BBINIOJIHEHHUS 33/1a4, TOCTaBIEHHBIX IPOrPaAMMOM MPAKTUKHU.

2. B pe3yabTare NpoXo:kaeHHUs Y4eOHOW NPAKTHKH. MNPAKTUKH MO MOJYYEHHIO
NEePBUYHBIX NPO(ecCHOHAIBHBIX YMEHMH M HABBIKOB O00y4YalIIUiics MO NporpamMme
CHenHAJINTETA J0JIKEH:

Obnadoams CleNyOIMA KOMIETEHIIHSIMHU:
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— TOTOBHOCTBIO CBOOOIHO IIOJIb30BATHCS JIMTEPATYPHOM M JEIOBOM MUCBMEHHOW M YCTHOH
peubl0 Ha PYCCKOM SI3bIKE, CIIOCOOHOCTh B TNHCHBMEHHOHM M YCTHOM peud MpaBUIBHO
(;moruuHO) oopMuTh pesyiabraTsl MbinuieHus (OK-5);

— CIOCOOHOCTBIO K CaMOpPa3BUTHIO, IOBBIIICHUIO CBOEH KBaluM(UKAIIMM W MacTEepCTBa,
CIOCOOHOCTBIO CAMOCTOSITENIFHO TPUMEHATh METOJBI M CPEICTBA IMO3HAHWSA, OOyUeHHS U
CAMOKOHTPOJISL UIsi TPHOOPETEHUS HOBBIX 3HAHUM W YMEHHH B OOJIACTH TEXHUKH H
TEXHOJIOTMH, MAaTEMAaTUKH, €CTECTBEHHbIX, T'YMaHUTAPHBIX, COLUAIBHBIX U SKOHOMHYECKUX
HayK, B TOM YHCJC B HOBBIX OOJIACTSX, HEMOCPEACTBCHHO HE CBS3aHHBIX cO cdepoi
JEATSILHOCTH, PAa3BUTHS COILIMAIBHBIX U MpodeccuoHanbHbix kommeTeniuii (OK-10);

— CIIOCOOHOCTBIO HCIIOJIb30BaTh MAaTeMaTHYECKHE, CCTECTBEHHOHAYYHBIE W WH)KEHEPHBIC
3HAHMS IS PEIICHUS 3a/1au CBOeH mpodeccroHanbroi aestenbHoctu (OITK-1);

— CHOCOOHOCTBIO TPO(ECCHOHAIBHO MCMOJIb30BaTh COBPEMEHHOE TEXHOJIOTMUYECKOe U
aHAJIUTUYECKOE 000PYAOBAaHME, CIIOCOOHOCTHIO K IMPOBEIECHUIO HAYYHOTO HCCIEAOBAHUS U
aHaJIM3Y MOJIyYeHHBIX TP ero nposeaeHnn pe3yabratos (OI1K-2);

— CIOCOOHOCTBIO  CaMOCTOSITEJIbHO  BBINOJHATH ~ MCCIEAOBAaHUS C  HCIOJIb30BAHUEM
COBPEMEHHOM  ammapaTypbl W  METOJIOB  MCCleAoBaHMs B  oOmacth  OOBEKTOB
poQeccHoOHAIbHON JesTeIbHOCTH, TMPOBOJUTH KOPPEKTHYI0 0O0pabOTKYy pe3ylbTaToB H
yCTaHaBJIMBaTh ajiekBaTHOCTH Mojeneit (ITK-10);

3namo:

— TOPAJOK MPOBEAEHUs U o0ecrieueHus: 00pa3oBaTeNbHOM 1EATENBHOCTH 10 MPOPHITIO
M3y4aeMoi MporpaMMbl CrieMaIuTeTa

— TOPAIOK MPOBEAEHUS U 00eCIieUeHUsl HayYHO-HCCIIeI0BATENIbCKUX PabOT ¢ UCHIOIB30BAHUEM
COBPEMEHHBIX (PM3UKO-XMMHUUYECKHX METO/I0B aHAIN3A;

— IpaBWJIa TEXHUKH O€30M1aCHOCTH U IPOM3BOJICTBEHHON CAaHUTAPUH;

Ymems:

— HCIIOJIb30BaTh COBPEMEHHbIE TPUOOPBI M1 METOIUKHU T10 MPO(UITIO IPOTPaMMBI,
OpPraHU30BBIBATH MPOBEJCHHUE IKCIIEPUMEHTOB U UCIIBITAHUHN, IPOBOUTH UX 00pabOTKY U
aHAJIN3UPOBATh UX PE3YJIbTATHI,

Bnaoemo:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO K UCCIIEI0BATEIbCKON JAEATENBHOCTH IO IPOQPUITIO
U3y4aeMOM IIPOrpaMMBl;

— CIIOCOOHOCTBIO HA IPAKTUKE MCII0JIb30BaTh YMEHUS U HaBBIKU B IIPOBEICHUM XUMUYECKUX U
1 GU3UKO-XMMHUUYECKMX aHAIM30B € MCII0JIb30BAaHHEM COBPEMEHHOMN anmapaTypsl;

— HaBbIKAMU HAIIMCAHUA OTYETA IO MPAKTHUKE 110 MOIYYSHHIO IEPBUUYHBIX TPO(ECCHOHAIBHBIX
YMEHHUU U HaBBIKOB.

3. Kparkoe conep:kanue yueOHOH MPAKTHKH: MPAKTHKHU 10 MOJYYEHHIO MIEPBUYHBIX
npogeccHoHANBHBIX YMEHHI H HABBIKOB

Paznen 1. BBenenune. VicTopusi 1 cOBpeMeHHAsI IeITEIbHOCTh Kadeapbl TEXHOJIOTHA
PEAKHMX JJEMEHTOB M HAHOMATEPHAJI0B HAa MX OcHoBe. llenum u 3agaunM NpakTUKU 10
MIOJIy4EHUIO NEPBUYHBIX NPOPECCHOHATIBHBIX YMEHUH M HABBIKOB, O3HAKOMJIEHHE C HUCTOpHUEH
Kaeapbl TEXHOJIOTUU PEJIKUX 3JIEMEHTOB M HAaHOMATepUAIOB HA UX OCHOBE, MPO(eccopcKo-
IIPETOJaBaTEIbCKUM COCTAaBOM, HAIPABJICHUSMU M OpPraHM3alledl HayyHBIX MCCIEIOBaHWM Ha
Kadenpe, cHenuaabHOM TEPMUHOJIOTHENH (IyioccapueM) B TEXHOJOTMH PEAKHX 3JIEMEHTOB,
TEXHUKOM M 0OOpyJOBaHMEM Il MPOBEAEHUS J1a0OpaTOpHBIX paldoT, MpOBEpKa KIFOUEBBIX
MOHATUM XUMHUH, XMMUYECKON HOMEHKJIATYPBI.

Paznen 2. O3HakoMMTeJbHble IKCKYPCHH HA NPEJNPHUATHS W B OPraHU3aNMMH,
AeSTeILHOCTh KOTOPBIX CBSi3aHa ¢ Mpod)uieM M3y4aeMoii NporpaMmbl cnenuaantera (2
IKCKYPCHUH), Takue Kak: HanmoHanbHbIN HccnenoBaTeabckuil eHTp «KypuaToBCKUiT MHCTHTYT
— MHCTUTYT XMMUYECKUX PEaKTUBOB W 0CO00 4HMCTHIX xumudeckux BemlectB (MPO®) (HULL
«Kypuarosckuit uacturyr — UPO®), r. MockBa; «Bcepoccuiickuii Hay4HO-UCCIIEI0BATENbCKUN
MHCTUTYT MUHEPaJIbHOTO chIpbs uM. H.M. ®@enoposckoro (PI'VII «BUMC»), r. Mocksa; OOO
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«JIAT» TK «CKAMIPAJl», «JIabopaTopus HHHOBALMOHHBIX TEXHOIOTHil», T. Kopoies,
MockoBckast 0011 1 jip.). [lepedeHb NpeAnpUATH MOXKET YTOUHSTHCS.

Pazgen 3. 3HaKkoMCTBO ¢ OpraHu3anueii HAy4YHO-UCCIe10BATEIbCKON /1eATeJbHOCTH
1 _o0opyaoBanueM B Jaboparopusix kadeapbl. O3HaKOMJIEHHE ¢ OCHOBHBIMU IIPOLIECCAMU B
TEXHOJIOTUH PeAKHX 31eMeHTOB. [IpakTuka B 1abopaTopusix kadeapsl (Ipoueccs H3MeIbueHHUs,
MEXaHOAKTHUBAIMH, BBIIIEIAYUBAHHUS, )KUJIKOCTHOM 3KCTPAKIH, HOHHOTO OOMEHa).

Paznes 4. 3HaKoMCTBO ¢ opranu3anmeii HAy4YHO-HCCJIe10BATENbCKO /1esiTeTbHOCTH
LKII, UBI1, My3eem ucropun PXTY um. JLU. Menaeneesa . [Ipuauumnsi, GOpMBI 1 METOTBI
opraHusanuu aHanutuyeckux padot B LlenTpe xomnextuBHoro nosnb3oBanus (LIKII) PXTY um.
J.N. Menpeneena.

Pazgen 5. OdopmieHne oTyeTa O TNPOXOXKJICHUH TMPAKTHKH. Brimonnenue
WHIUMBHAyaIbHOTO 3adanus (B Buae pedepara B ciydae J1OT). O6paboTka U cUCTeMaTH3AIMS
cOOpaHHOTO TPU MPOXOXKJAEHUU MPAKTUKH TMPAKTUYECKOro M MH(GOPMALMOHHOTO MaTepuaa.
Odopmrnenue otueta (B cirydae JJOT BrirouaeT pedepar).

4. OObem y4eOHOH NPAKTHUKH: MNPAKTHKH 10 TOJYYEHHI0O TNepPBUYHBIX
npogeccnoHAIbHBIX YMEHHI U HABBIKOB

. 6 cemectp
Buner yue6HOI paboTh
3a4eT. eMUHHUII aKaJieM. 4acoB

OO61masi TPYI0eMKOCTh NPAKTHKH N0 Y4eOHOMY IJIAHY 3,0 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS: 1,78 64

JlabopaTtopusie padoTsl (JIP) 1,78 64
CamocrosiTesibHas padora 1,22 44

KonTtakTHas camocTosiTenbHas pabota 0,4

CaMocTosTenbHOE U3YUYEeHUE Pa3/IeNIOB MPAKTUKH 1,22 25,6

Hanucanue otuéra 18
Buja koHTpoJs: 324€eT C OLICHKOM:

Byl yue6HO#M paboThI 6 cemecTp
3a4er. eIMHUI] | ACTPOHOM. YacoB

O0mas Tpy10€MKOCTh NPAKTHKH N0 Y4eOHOMY IJIAHY 3,0 81
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 1,78 48

JlaGopaTtopubie padoTsl (JIP) 1,78 48
CamocrosiTeibHass padora 1,22 33

KoHTtakTHas caMocTosTeIbHAs paboTa 0,3

CaMocCTOATENbHOE U3YUCHHUE Pa3/IeIOB IPAKTUKU 1,22 19,2

Hanucanue otuéra 13.5
Bua koHTpoJs: 3a4eT C OLlEHKOH

AHHOTanus padoyei nporpammsbl IIpon3BoaACTBEHHON NPAKTHKH: HAYYHO-
HCCJICN0BATEIBCKOI padoThl

1. Heap npou3BOACTBEHHOH NPAKTHKH: HAYYHO-MCCJIEI0BATEIbCKOH PadoThl
(HAP) — c¢opmupoBaHue HEOOXOJUMBIX KOMIETEHIMH M NpUOOpEeTEeHHs HABBIKOB  JUIs
OCYILIECTBIIEHUS] HAy4YHO-MCCIEN0BAaTENbCKOW JAEATENbHOCTH IO crnenuanbHoctH — 18.05.02
XUMHUYECKask TEXHOJIOTHS MAaTEPUAIIOB COBPEMEHHOM SHEPre€TUKHU ITOCPEACTBOM ILUIAHUPOBAHUS U
OCYLIECTBJICHUSI DKCIIEPUMEHTAIILHON JEATEIbHOCTH, OBIAICHUSA METOAOJIOTHEH U METOAAMH
00pabOTKH Pe3ylbTaTOB HAYYHBIX HUCCIIEIOBAHHA.
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2. B pe3yiabTrare NPOXOXKIEHUS NPOU3BOJACTBEHHOH TMNPAKTUKH: HAYYHO-
HcC1e10BATebCKO padoThl 00yJaromUiiCs O MporpaMMe CHEeNUAINTETa JIOJDKEH 00J1a1aTh
CIICAYIOIIUMHU KOMITETCHIUAMHU:

— CIOCOOHOCTBIO K 00OOIIEHHIO, aHau3y, BOCHPUATHIO WH(OpPMAIMH, IMOCTAHOBKE LEIU H
BbIOOPY myTel e€ noctikenus (OK-4);

— CIOCOOHOCTBIO K CaMOPa3BUTHIO, TIOBBINICHUIO CBOEH KBaIM(UKAIIMK W MacTEepCTBa,
CIOCOOHOCTBIO CAMOCTOSITENIFHO TPUMEHATh METOJBI M CPEICTBA IMO3HAHWSA, OOyUeHHS U
CaAaMOKOHTPOJISL JJIsi TPHOOPETCHUS HOBBIX 3HAHUH M yMEHUH B 00JaCTH TEXHUKH U
TEXHOJIOTUH, MAaTEMAaTHKH, €CTECTBEHHBIX, TYMAaHUTAPHBIX, COIUAIBHBIX U YKOHOMHYCCKHX
HayK, B TOM YHCJE€ B HOBBIX OOJIACTSX, HEMOCPEACTBCHHO HE CBS3aHHBIX cO cdepoi
npoecCHOHANBHONW  JEATENBHOCTH, pPAa3BHTUS COLUMAIBHBIX H  MPO(ECCHOHAIBHBIX
kommerenimii (OK-10);

— TOTOBHOCTHIO KPUTHYECKH OIICHWBATH CBOW JOCTOMHCTBA M HEJAOCTATKH, HAMETUTH ITyTH U
BBIOpATh CPEJCTBA PA3BUTHS JOCTOMHCTB U ycTpaHeHus HepocTatkoB (OK-11);

— TIOHUMAaHHEM POJIM OXpaHbl OKPYKAIOUIEH CPeabl U PallHOHAILHOTO MPHPOIOTIOIB30BAaHMS U
ISl pa3BUTHA U coxpanenus numn3anuu (OK-13);

— CIIOCOOHOCTBIO HCIIOJIb30BaTh MaTeMAaTHYECKHE, €CTECTBEHHOHAyYHbIE W WH)KEHEPHBIC
3HAHUS IS pElIeHus 3a1a4 cBoeil mpodeccruonanbhoi aesreiapaoctu (OITK-1);

— CIIOCOOHOCTBhIO TPO(ECCHOHATHHO HCIOIB30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE U
aHATTITHYECKOE 00OpYyIOBaHUE, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCIICIOBAHUS H
aHaJIM3Y MOJIyYeHHBIX TP ero nposeaeHnn pe3yabraros (OI1K-2);

— CIIOCOOHOCTBIO HCIIOJIB30BAaTh METOABI MAaTEMaTHUYECKOTO MOJCITUPOBAHHS OTACITHHBIX
CTaJuil U BCEro TEXHOJOIMYECKOTo Mpollecca, K MPOBEACHUIO TEOPETUYECKOTO aHalu3a U
IKCIIEPUMEHTAIBHOM MpoBepke aaekBaTHOCTH Moaenu (OITK-3);

— CHOCOOHOCTBIO MPOBOAUTH PATUOMETPUUECKUE U JO3UMETPUUECKHE U3MEPEHUS U KOPPEKTHO
o0OpabatbIBaTh SKcriepuMeHTa bHbIe qaHHbIe (ITK-6);

— CIOCOOHOCTBIO O0OecmeunTh Oe30macHoe TMpOBEACHWE PpabOThl C  HCIOJIb30BAHHEM
PaAMOaKTUBHBIX BELIECTB B OTKPHITOM BHUAE U OICHMBATh IOJy4aeMyiO J03Yy 3a CUeT
BHEIIHEro ¥ BHyTpeHHero ooyueaus (ITK-7);

— TOTOBHOCTBIO  HCIOJIb30BaTh JeHCTBywomue poccuiickue «HopMmbl  paauanmoHHON
0€30MacHOCTH» U JAPYrue HOPMATUBHBIE JOKYMEHTHI B O0JIACTH paAMALlMOHHON U SAEPHOMU
6ezomacuoctu (ITK-8);

— CHOCOOHOCTBIO K pa3paldoTKe MJIAHOB U MPOrpamMM MPOBEACHUS HAYYHO-HCCIIEI0BATEIbCKIX
pa3paboTOK, BEIOOPY METOI0B M CPEACTB pelicHus HOBbIX 3a1a4 (ITK-9);

— CIHOCOOHOCTBIO  CaMOCTOSITENIbHO  BBITIONHATH  HMCCIEAOBAaHUS C  HCIOJIB30BAHHEM
COBPEMEHHOU  ammapaTypbl ¥  METOJOB  HcCclefoBaHusi B  oOnacTd  0OBEKTOB
npodeccHoOHAbHON JesITeNbHOCTH, MPOBOJIUTH KOPPEKTHYIO 00pabOTKy pe3ylbTaToB U
yCTaHaBJIMBaTh ajekBaTHOCTH Mojeneii (ITK-10);

— TOTOBHOCTBIO HCIIONIb30BaTh METOJBI OIEHKM pHUCKa U pa3padaTeiBaTh MeEpbl IO
obecrieueHni0 0Oe30MacHOCTH pa3pabaThiBaéMbIX HOBBIX TEXHOJOTUH oOpaileHus ¢
obbekTamu mipodeccronanprol aesteaprocta (IMTK-11);

— CHOCOOHOCTBIO MPEACTABIATH PE3yNbTaThl UCCIEAOBaHMS B GopMmax OTYETOB, pedeparos,
nyonukanuil 1 myONIUYHBIX OOCYXAEHUH, CIIOCOOHOCTBIO (POPMYIUPOBATH MPAKTUUYECKUE
PEKOMEH/IAINH 110 UCTIOJIb30BAHUIO PE3y/IbTATOB Hay4HBIX HccnenoBanuii (ITK-12);

— CIIOCOOHOCTH K 0€30MacHOMY MPOBEJEHHIO, KOHTPOJIIO, YCOBEPIIEHCTBOBAHUIO U pa3paboTKe
TEXHOJIOTMYECKUX MPOILIECCOB MPOU3BOJICTBA OCHOBHBIX (DYHKIIMOHATIBHBIX MaTepUasoB
SITLI, B TOM YHuCIie C UCTIOJIB30BaHUEM panoakTuBHBIX MaTtepuanon (IICK-1.1);

— CIIOCOOHOCTb  OCYILIECTBISITH KOHTPOJb 3a cOOpoM, XpaHEHHeM U IepepaboTKoi
PaMOaKTUBHBIX OTXOJOB PA3JIMYHOTO YPOBHS aKTUBHOCTH C WCIOJB30BAHUEM TEPEIOBBIX
MeTo10B obpamenusi ¢ PAO (IICK 1.2).
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3name:

— MOAXOAbl K OPraHW3allu CAMOCTOSITEIBHON M KOJUIEKTUBHOW HAy4YHO-UCCIEAOBATEIbCKOMN
paboThI;

— TPUHLHUIBI OPraHU3alNUU IPOBEACHUS HIKCIIEPUMEHTOB U UCIIBITAHUI;

— TMPUHLUUNBI M CHOCOOBI 3alIUTHl OOBEKTOB HMHTEJUIEKTYalbHOW COOCTBEHHOCTH U
KOMMEpPIHAIA3AIUHN TIPaB Ha 00BEKTHl MHTEIIEKTYaIbHOM COOCTBEHHOCTH.

Ymems:

— BBINOJHATH TOUCK, O00pabOTKYy, aHaau3 MW CHUCTEMAaTHU3AIMI0 HAyYHO-TEXHUYECKOU
nH(OPMAIIMK, OCYIIECTBISATh BBIOOP METOJWK W CPEICTB PEIICHUS 3a1ad, MOCTABICHHBIX
nporpammon HUP;

—  BBINOJHATE 00PAaOOTKY M aHATU3 PE3YJIbTATOB KCIIEPUMEHTOB M UCTIBITAHU;

— aHaJTM3WPOBATh BO3SHUKAIOIINE B HAYYHO-UCCIIEIOBATEILCKOU JEATEILHOCTH 3aTPYAHEHUS U
croco0OCTBOBATh MX Pa3pEIICHUIO.

Braoemw.:

— mnpuéMaMH pa3pabOTKM IUIAHOB M TMPOTPaMM TMPOBEACHUS HAYYHBIX HCCIEIOBAHUM,
TEXHUYECKUX pa3pabOTOK, 3aJaHUM ISl UCTIOJTHUTEIIEH.

— METOJOJIOTHEH M  METOJMKOW TMPOBENCHUS  HAyYHBIX HCCIEIOBAaHWW;  HaBBIKAMH
CaMOCTOSITEIbHON Hay4HOM U MCCIIEI0BATENbCKOM PabOTHI;

— TMOCOOHOCTBIO periaTh MOCTABJICHHBIC 33J]a4H, UCIIOJIb3Ys] YMEHUS U HaBBIKK B OpPraHHU3aIluN
Hay49HO-HCCIEA0BATEIBCKUX M TEXHOJIOTHIECKUX padoT;

— HaBBIKAMH KPUTHYECKOTO aHAIM3a HAYYHO-TEXHHUYECKOW JUTEpaTyphl, pa3padOTKH u
dbopmynupoBaHUs COOCTBEHHBIX METOJOJOTHUUECKUX TIOJXOJ0B K PEIICHHI0 HayYHBIX
pooJIeM.

Iloocomosums u npedcmasums K 3aujume HaAYIHO-HCCIIEI0BATEIbCKYIO padoty (HUP),
BBITNIOJIHEHHYI0 HAa COBPEMEHHOM YpPOBHE DPa3BUTUS HAYKW M TEXHUKHM W COOTBETCTBYIOIIYIO
BBIOPAaHHOM CHENUATBLHOCTH W cruernuanm3anuu. B mpeacraBnenHoi k 3amure HUP momxHb
MOJTYYUTh Pa3BUTHE 3HAHWSI U HABBIKH, TIOJIyY€HHBIE OOyUJaIOIMIMMCS TIPU OCBOCHHUH IPOTPAMMBI
CIICLIMAINTETA, B TOM YHUCJIE MNPU HU3YYECHHH CHEIUAIbHBIX NUCHUIIMH. lIpencraBieHHas K
3amure HUP noswkHa comepkaTh OCHOBHBIE TEOPETUUYECKHUE MOJIOKEHHUS, SKCIEPUMEHTAIbHBIC
pe3ynbTaThl, MPAKTHYECKUE JTOCTUKEHUS U BEIBOBI U3 PaOOTHI.

3. Kparkoe coliepKaHue MPOU3BOJACTBEHHOM NPAKTUKH: HAY4YHO-
HCCJIe0BATEIbCKOMH padoThl

Pasnean 1. IloaroroBka aHAJIMTH4YECKOro 0030pa M 000CHOBAaHHE METOAMK
JIKCIIEPUMEHTA.

CocraBieHue MmjiaHa Hay4HO-UCCIIEA0BATEIbCKOM pabOThI: TUTEPATYpHBIN 0030p MO Teme
HUWP, Tteopernyeckas yacTh HUCCIE€IOBaHUs, NIpaKTUUYECKas 4acTh uccienoBanus. [locranoBka
Leau | 3a1a4 uccienoBanus. OObEKT U peJAMET uccienoBanus. Llenu u 3agaun uccieI0BaHusl.
[IpoBenenne ananmm3 uHpopManuu no temMe HUP um cocraBineHune aHAIMTHYECKOTO OTYETA.
MeToauki  MpPOBEIEHUS  AKCIEPUMEHTAIBHBIX  HCClAeAOBaHUH. MeToauku  00paboTKH
pe3ylbTaTOB HKCIIEPUMEHTOB U UX aHAIU3A.

Pa3nen 2. BolnoJiIHeHHE HAYYHBIX HCCJIeI0BAHUI M 00pad0TKA IKCIIEPUMEHTAJIBHBIX
JTaHHBIX.

CocraBiieHHE TUIaHA SKCHEPUMEHTOB. BhINMOTHEHME HAy4YHBIX MCCIEIOBAHUM IS
MOJIyUeHUsI TPAKTUYECKUX pe3yabTaToB. (O0paboTka SKCIEPUMEHTAIBHBIX JTaHHBIX,
WHTEpIpeTaIus 1 060011eHNe Pe3yIbTaTOB UCCIICAOBAHMUS.

Pa3nen 3. Hanucanue oT4era M MOATOTOBKA HAYYHOI0 JOKJIAAA M NPE3eHTALMH.

[TogroroBka u Hamucanue oTueTa. [loATOTOBKA TEKCTOBBIX, TrpadUuecKux U
MYJIbTUMEAUINHBIX MAaT€pUaIOB AJI1 HAYYHOro Jokiana. [loaroroBka mpeseHTanuu Aokiaaa 1o
TeMe Hay49HO-UCCIIEIOBATENBCKOM pabOTHI.
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4. O0beM NPOM3BO/ICTBEHHOM NPAKTHKH: HAYYHO-HCCJIEI0BATE]IbCKOH padoThI

Bcero 8 cemectp 9 cemectp 10 cemectp
Bupnel yueOHol paGoTel | 3auer. | Akan. | 3auer. | Akan. | 3auer. | Axan. |3ader.| Axan.

el Jac. el Jac. el Jac. el Jac.
OO0mas Tpy10€eMKOCTh
NPAKTHKHU N0 Y4eOHOMY 18 648 3 108 6 216 9 324
IJIAHY
Konrakruas padora - 93 | 334 | 1.8 64 3 108 | 45 | 162
ay/INTOPHBIE 3aHATHUSI
Jlabopatopeie paboTe! 03 | 334 | 18 | 64 3 108 | 45 | 162
(HP) 1 1 H
CamocrosiTeJbHast
pa6ora (CP) 8,7 314 1,2 44 3 108 4,5 162
KonTakTHas
caMOCTOsITeNIbHAs paboTa 12 0.4 0.4 0.4
CamocrosiTeTpHOE
OCBOEHUE 3HAHUU 8.7 1.2 3 4,5

N ’ 312,8 43,6 107,6 161,6

YMCHHUH U HABBIKOB I10
nporpamme HUP
Bua xonTpoJs: 3a4eT ¢ OLIEHKOM [3a4YeT ¢ OIEHKO¥ |3a4eT ¢ OIEHKOM |3a4eT ¢ OLEHKOM

Bitet yuebHoii Bcero 8 cemectp 9 cemectp 10 cemectp
paboTEI 3ayer. Actp. | 3auer. | Actp. | 3auer. | Actp. | 3auer. | Actp.
el Jac. el Jac. el Jac. el Jac.
Oomas
TPYA0EMKOCTY 18 468 3 81 6 162 9 243
NPaKTHKH 10
Y4eOHOMY ILIAHY
KonTakTHas padora
—ayJUTOPHbBIE 9,3 250,5 1,8 48 3 81 4,5 121,5
3aHATHSA
JlaGopaTopHbie
paGoter (JIP) 9,3 250,5 1,8 48 3 81 4,5 121,5
CamocrosiTeJibHAs
paGora (CP) 8,7 235,5 1,2 33 3 81 4,5 121,5
KonTakTHas
caMoOCTOsATEIbHAL 0,9 0,3 0,3 0,3
pabota
CaMocCTOSITENEHOE 8.7 1,2 3 45
OCBOBIIE SHAHHH, 234,6 32,7 80,7 121,2
YMEHUI U HAaBBIKOB 110
nporpamme HUP
Bua kontpoJsi: . 3a4er ¢ 3a4er ¢ 3a4er ¢
3a4eT ¢ OLleHKOM ., ., 9
OIIeHKOI OLIEHK O OIIEHKOH
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AHHOTauus padoyeii nporpaMmmsl IIpou3BoACTBEHHO NPAKTUKH: NPAKTHUKH 110
MOJIy4eHHI0 NPodecCHOHATBHBIX YMEHHMI U ONBITA NPO(eCcCHOHATIBHOM 1eATeJILHOCTH

1. Heap mnpPoM3BOJACTBEHHOH  MPAKTUKH: TPAKTHKH MO0  MOJYyYeHUIO
npogecCHOHAIBLHBIX YMEHMIi U ONbITA NPO(ecCHOHAILHOMN AesITeIbHOCTH — MPAKTHYECKOE
O3HAKOMJICHHE M H3YYEHHE YCTaHOBOK M OOOpYIOBaHHS JUIS OCYIIECTBICHHUS THUOPO- H
MUPOMETAIUTYPTUYECKUX TMPOLIECCOB TOJIYYEHHS PEIKUX SJIEMEHTOB M HAaHOMAaTEpHUalIOB Ha UX
OCHOBE, YCTpPOWCTBa OCHOBHOTO TEXHOJOTHUYECKOTO OOOPYHOBaHUS, CTPYKTYpPhl OpraHM3alluu
paboTHI MoApa3AEICHUS B COCTABE MPEIIPUATHSI.

2. B pe3yabTaTe NpPOX0KAeHUS] NPOU3BOJACTBEHHOH MNPAKTHKU: NPAKTUKH IO
NOJY4YEeHHI0 TNPOPecCHOHAJLHBIX YMeHHHl M ONbITa NPO(ecCHOHATbHONH IeATeIbHOCTH
o0y4aloumuMiics Mo NporpaMMe CHeluaIuTeTa J0JKeH:

Obnadams ClEeyONUMA KOMIIETSHIIUSIMHU:

— TOTOBHOCTBIO CBOOOJHO TMOJIb30BATHCS JUTEPATYPHOM U JAETOBOW MUCBMEHHOW M YCTHOM
peubl0 Ha PYCCKOM SI3BIKE, CIIOCOOHOCTHIO B THCHMEHHOW W YCTHOW pPEYH IPaBHIHHO
(;morumuHo) oopMuTh pe3yiabraTel MpinuieHus (OK-5).

— CIIOCOOHOCTBIO K pEIIeHUI0 MPO(eCcCHOHANBHBIX MPOU3BOJACTBEHHBIX 3aad, BKIFOUYAIOIINX
pa3paboTKy HOpPM BBHIPAOOTKM ¥ TEXHOJOTHYECKHMX HOPMATHBOB pACXOJIOBAHUS CHIPHS,
MaTEepHAIIOB M HYHEPreTHYECKUX 3aTpaT, COBEPIICHCTBOBAHHE KOHTPOJSI TEXHOJIOTHYECKOTO
mporiecca (TTK-2);

— CIIOCOOHOCTHIO AaHAIM3MPOBATH TEXHOJOTHUYECKHH IPOIECC, BBISBIATH €r0 HENOCTATKH WU
pa3pabaTbIBaTh MEPOIIPUATHS 1O €ro coBepuieHcTBOBaHMO (ITK-3);

— CIIOCOOHOCTh TPUHUMATh KOHKPETHOE TEXHHYECKOE pPEIICHHE C YY4eTOM OXpaHbl TPYy.a,
paauaiMoHHON 0€30IaCHOCTH M OXpaHbl OKpyskaromieit cpest (ITK-4);

— CHOCOOHOCTBIO K aHajM3y CHUCTEeM aBTOMaTU3allid MPOU3BOACTBA U  pa3paboTke
MEPOMNPUATHIA M0 uX coBepinencTBoBanuio (ITK-5);

— CHOCOOHOCTBIO K pa3pabOTKe MJIAaHOB W MPOTrpamMM MPOBEACHUS HAYYHO-HUCCIIEI0BATEIbCKIX
pa3paboTOK, BEIOOPY METOIOB M CPEACTB pelicHus HOBbIX 3aaa4 (ITK-9);

— CIOCOOHOCTBIO  CaMOCTOSITENIbHO  BBINIOJHATH ~ HCCIEAOBAaHUS C  HCIOJIb30BAHHEM
COBPEMEHHOM  ammapaTypbl W  METOJIOB  HcCcliefioBaHMsl B  oOnactd  0OBEKTOB
podeccuoOHAIbHON JEesTeNIbHOCTH, MPOBOJUTH KOPPEKTHYIO OOpaOOTKY pe3ylbTaToB U
yCTaHaBIIMBaTh aJckBaTHOCTH Moesei (ITK-10);

— TOTOBHOCTBIO HCIIOJIb30BaTh METOJbI OLEHKM pHCKa M pa3pabaTeiBaThb Mepbl IO
obecrieueHni0 0e30MacHOCTH pa3pabaThIBaéMbIX HOBBIX TEXHOJOTUM oOpalleHus ¢
o0bekTaMu podeccuonanbHoi aestenpHoct (ITK-11);

— CHOCOOHOCTBIO MPEACTABIATh PE3YNbTAaThl UCCIENOBaHUS B GopMax OTYETOB, pedeparos,
nyonuKanuii ¥ MyONUYHBIX OOCYXACHHM, CIIOCOOHOCTHIO (OPMYIHPOBATH MPAKTHUECKUE
PEKOMEH/IAIUH 10 UCTIOJIb30BAHUIO PE3y/IbTATOB HAay4HbIX HccinenoBanuii (ITK-12);

—  CIOCOOHOCTBIO K Opranu3anuu padots! noqunHeHHbx (ITK-13);

— CHOCOOHOCTh K OLEHKE TOCIEACTBUNA NPUHUMAEMBIX OPraHU3allMOHHO-YIPaBIEHYECKHX
pemiennit u ux ontumusanuu (I1K-14);

— CIIOCOOHOCTBIO YIIPaBIIATh JIeUCTBYIOIIUMHU TE€XHOJIOTUYECKUMHU mpoleccamy,
obecreunBarOIMMH BBIMYCK MPOAYKIMU, OTBEUArOIIed TpeOOBaHUSAM CTAaHAAPTOB U PbIHKA
(TIK-15);

— CIIOCOOHOCTBIO K MCIIOJIb30BAHMIO COBPEMEHHBIX CHCTEM YIPaBICHHS KauyeCTBOM
MPUMEHUTENFHO K KOHKPETHBIM YCJIOBHSIM MPOW3BOJCTBA HA OCHOBE MEXKIYyHAPOIHBIX
crangaptoB (ITK-16)

— CIIOCOOHOCTBIO K COCTaBJICHUIO U aHAIM3Y OM3HEC-TUIAHOB Pa3pabOTKU M BHEAPEHHS HOBBIX
TEXHOJIOTHYECKUX MPOIECCOB, 0OpalieHus ¢ 00beKTaMH Mpo(pecCHOHATBHON e TebHOCTH,
BBIMYCKa M pean3alii KOHKYPEHTHO criocoOHoi npoaykiuu (I1K-17);
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— CIOCOOHOCTBIO K TPOBEICHHUIO aHaJIM3a TEXHHUUYECKUX 3aJaHUi Ha MPOCKTHPOBAHUE U
IIPOEKTOB C YYETOM CYHIECTBYIOLIETO MEXIYHAPOJAHOIO M HAIMOHAIBHOIO SAEPHOTrO
3akoHogareascTBa (11K-18);

— CIIOCOOHOCTBIO HCIIOJIb30BAaTh CPEACTBA ABTOMATHU3AallMM MPU MOJITOTOBKE IPOEKTHOU
noxkymenraruu (ITK-21).

— CIOCOOHOCTBIO K 0€30macHOMYy MpPOBEICHHUIO, KOHTPOJIO, YCOBEPUICHCTBOBAHHUIO U
pa3paboTKe TEXHOJOTHYECKHUX IPOLECCOB IPOU3BOJCTBA OCHOBHBIX (DYHKIIMOHAIBHBIX
marepuanoB STL], B Tom uucie ¢ ucnosbp30BaHUeM paaroakTHBHbIX MaTepuaioB (IICK-1.1);

— CIIOCOOHOCTBIO OCYIIECTBIISITh KOHTPOJb 3a COOpPOM, XpaHEHHEM U IepepaboTKoi
PaZMOaKTUBHBIX OTXOJOB PA3JIMYHOIO YPOBHS aKTUBHOCTH C HCIOJb30BAaHHUEM IEPEIOBBIX
MeTto10B oopamenus ¢ PAO (IICK 1.2).
3nams:

— TEXHOJIOTMYECKHE MPOLECCHl, MPUHLIUINAIBHYIO TEXHOJOTUYECKYIO CXEMY MTPOU3BOACTBA
U OCHOBHOE TEXHOJIOTMYEeCKoe 00Oopy/l0oBaHUE, UCIIOJIb3yEMBbIE JIIsl U3BJICUEHUS PEIKUX
3JIEMEHTOB T'MIPO- U MUPOMETAINTYPTHYECKUMU METOIaMu;

— OpraHU3allMOHHYIO CTPYKTYpPY TPEANPHATHA 10 TPOU3BOJICTBY PEIKHUX DIEMEHTOB U
MPOJIYKIIMH Ha UX OCHOBE;

— OCHOBHbBIE MPHUHIUIBI, METOABI M (OpPMBI KOHTPOJISI TEXHOJIOTMYECKOTO IMpolecca,
WCXOHOTO CHIPhSI W Ka4eCTBa IMPOTYKITUH;

— OCHOBHBIE HOpPMATHBHBIE JOKYMEHTH TI0 CTaHJApTH3allMd W  cepTU(dUKAIUU
PEAKOMETAIUIBHON IPOIYKLIHH;

— TIpaBHWJIa TEXHUKHU 0€30MaCHOCTH, 3KOJIOTUU U IPOU3BOJICTBEHHON CAaHUTAPUH;.

Ymemy:

— TIPUHMMATh KOHKPETHbIE TEXHWYECKHE DPEUICHUs MPU OCYIIECTBIEHUU TEXHOJIOIMUYECKOIO
mporecca, BbIOMpAaTh  TEXHUYECKUE  CPEeACTBA Uil KOHTPOJIsSs U PEryIupOBKHU
TEXHOJIOTUYECKUX [TapaMeTPOB;

— HCIIOJIb30BaTh HOPMATHBHBIE JOKYMEHTHI 10 KauyecTBY, CTAHJAPTH3ALMHU U CepTHUPHUKALUU
MPOIYKTOB U U3IEIHM, S3IEMEHTbl 5KOHOMUYECKOTO aHAJIN3a B IPAKTUYECKOH IEATETbHOCTH.

Braoems:

— CIIOCOOHOCTBIO BBISIBJISATh U YCTPAHATh OTKIOHEHUS OT PEKMMOB pabOThl TEXHOJIOIMUECKOTO
000pyJOBAaHUS M TAPAMETPOB TEXHOJIOTUYECKOI0 MPOLIECCa;

— CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBJIATh  TEXHOJIOTMYECKMH  Ipolecc B
COOTBETCTBUU C PETJIAMEHTOM.

3. KpaTkoe copepskaHne NpOU3BOJACTBEHHOH NMPAKTHKHU: NMPAKTUKH IO MOJY4YeHUIO
Npo¢ecCHOHAIBLHBIX YMEHHI M ONBITA NPO(ecCHOHAIBLHOM 1esITeIbHOCTH

Pazgen 1. O3HakomiieHHe U H3y4YeHHE IKCIIEPUMEHTAIbHOH YCTAHOBKH IOJIYYCHHS
KOHLEHTPATA PeIKNX 3J1eMEHTOB.

N3ydyeHne yCTaHOBKM IOJIy4EHHUS! KOHLIEHTPATa PEIKUX 3JIEMEHTOB. 3aJaud YCTaHOBKH.
Cxema ycranoBku. [Ipuniun paGotel ycraHoBku. CocTaB ycTaHOBKU. [lapaMeTpbl yCTaHOBKH.
Mertoabl aHaIM3a PeIKUX AIEMEHTOB B KOHLIEHTpaTe. BhINoIHeHne MHAMBHIyaIbHOTO 3a/1aHusl.

Pazgen 2. H3ydyeHue OCHOBHBIX TEXHOJOTMYECKHX IPOLECCOB, NMAapaMeTpPOB H
METOJ0B HX  PperyJiJMipoOBaHdusi HAa  ONBITHO-NPOMBINUICHHOW  YCTaHOBKe  JJIs
THAPOMETAJLIYPruYecKoro npouecca.

TexHonoruueckass cxemMa W OINKMCAaHUE YCTAaHOBKHM. PexuMm paboOThl YCTaHOBKH.
[Tapametpsl yctaHOBKH. BenomorarensHoe o0opynosanue. O6opynoBanue koHTpods. [lepconan
YCTaHOBKH.

BrinosiHeHne MHIMBUYaIBHOTO 3a/1aHUs.

Paznen 3. M3ydyeHme OCHOBHBIX Y3J10B, CXeM H TEeXHOJOTHYeCKHX IapamMeTpoB
PadoThI IKCIIEPHMEHTAJBHOI0 CTEH/1a M0 NMOJYYeHUIO NMOJYNPOAYKTA PEAKHX JJIEMEHTOB.
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[MpunnunuanbHass cxemMa CcTeHga. Ha3HadeHWe OCHOBHBIX Y3JI0B. AHAIM3 PEAKHX
3JIEMEHTOB B moJynpoaykre. [lapamMerpbl paboThl yCTaHOBKH. BBINOMHEHNE MHINBUIYATBHOTO
3aJJaHuUS.

Pazgen 4. CucremaTru3anusi MaTepuajia, NOArOTOBKA OTYeTa O MPOXOKIEHUH
NPAKTUKH

O06o0uierne ¥ cucTeMaTH3alus JaHHBIX TI0 CTPYKTYpE, TEXHOJIOTHH IPOU3BOJICTBA,
MPUMEHSIEMOMY 000PYIOBAaHHIO, BHIITYCKAEMOW MPEIIPUATHEM POIYKIUU, METOAaM U (popMam
KOHTpOJIs Tpoaykiun. [Touck u cOop HemocTaromumx AaHHbIX. [[oAroToBKa U HaNMCaHNE OTYETa
0 MIPOXOXKJICHUH TPAKTHKH.

4. O0beM NpPOM3BOACTBEHHON  NPAKTHKH: MNPAKTUKH MO0  MOJYy4YEeHHIO
npogeccHOHAIBLHBIX YMEHHI M ONbITA NMPO(ecCHOHATLHOM 1esITeIbHOCTH

. 10 cemectp
Bunel yue6HOM paboTh

3ayer. equHUI | AKageM. 4acoB
OO01mas TPYI0eMKOCTh NPAKTHKH MO YYeOHOMY MJIAHY 3,0 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHITHSI: - -
CamocrosiTejibHasi pa6oTa: 3,0 108
KoHnTakTHas camocrosiTenbHas paboTa 25 0,4
CamocCTOsITeThHOE U3YYCHUE PA3/ICIIOB TPAKTHKH ’ 89,6
Hamucanue otuéra 0,5 18
Bua uTOroBoro KOHTpoJIst 3a4eT ¢ OLEHKOH

. 10 cemectp
Bunpr yue6HO#M paboThI

3ayeT. equHuUll | ACTpPOH.. 4acOB
OO0u1asi TPYA0EMKOCTh NMPAKTHKH N0 Y4€OHOMY IJIAHY 3,0 81
KonTakTHas padora - -
CamocrosiTesibHas padora: 3,0 81
KonTtakTHas camocTosTenbHas paboTa ”t 0,3
CamMocTosTeTpHOE H3yYeHUE PA3/IeIOB IPAKTUKA ’ 67,2
Hanwucanue oryéra 0,5 13.5
Buja nToroBoro KOHTpoJIst 3a4eT C OLICEHKOM

AHHOTanua padoyei nporpammal [lperanniaioMHol npakTHKH

1. Heap MpexIUIIOMHON MPAKTUKH — BBITIOJHEHUE BBIMTYCKHON KBaIU(DUKAIMOHHON
pa6otsl (BKP).
2. B pe3yabTare NpPOX0XkKIeHUS] NPEIUIIOMHONW NPAKTUKU OOydaloUuiicss 1o
nporpaMme cnennaJInuTeTa JI0JKeH:
Obnadams CleAyOIMUMI KOMITETEHIIUAMU:

— CHOCOOHOCTBIO OCYIIECTBIIATH TEXHOJIOTUYECKUH MPOIECC B COOTBETCTBUU C PETTIAMEHTOM U
WCIOJIb30BaTh  TEXHUYECKHE CpEICTBAa JJS  HM3MEPEHHs] OCHOBHBIX TMapaMeTpoB
TEXHOJIOTUYIECKOTO TPOIecca, CBOMCTB chipbst U npoaykiuu (1TK-1);

— CHOCOOHOCTBIO K PEIICHUI0 MPOQecCHOHANBHBIX MPOU3BOJICTBEHHBIX 3a/1a4, BKIFOYAIOIINX
pa3paboTKy HOPM BBIPAOOTKM M TEXHOJOTHYECKUX HOPMATHUBOB PACXOJOBAHUS CHIPHS,
MaTepHUaIoB M SHEPreTHYEeCKUX 3aTpaT, COBEPIICHCTBOBAHHUE KOHTPOJIS TEXHOJOTHYECKOTO
nporecca (ITK-2);

— CHOCOOHOCTBIO aHATM3UPOBATH TEXHOJIOTMUYECKUN MPOIECC, BBISBIATH €r0 HENOCTAaTKU U
pa3pabaTbIBaTh MEPOIIPUATHS 10 ero coBepieHcTBoBanuio (I1K-3);
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CMOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHHUYECKOE PEIICHHE C Yy4eTOM OXpaHbl TPyAa,
panuaiMoHHON 0€301aCHOCTH M OXpaHbl OKpysxatoiieit cpessl (ITK-4);
CIOCOOHOCTBIO K aHalIM3y CHUCTEM aBTOMAaTH3allMM MPOM3BOJCTBA U  pa3paboTke
MEpOTPHATHIA IO MX coBepiieHcTBoBaHuIO (I1K-5);
CIOCOOHOCTBIO K pa3pabOTKe IUIAHOB M MPOrpaMM IMPOBEACHUS HAYYHO-HUCCIIEI0BATEIbCKAX
pa3paboTOK, BEIOOPY METOIOB U CPEACTB pelieHus HOBbIX 3a1a4 (I[1K-9);
CIOCOOHOCTBIO ~ CaMOCTOSITEJIBHO ~ BBINIOJIHATH ~ WCCIICAOBAHUS C  HCIOJIB30BaHUEM
COBPEMEHHOM  ammapaTypbl ¥  METOJOB  HCCle[loBaHMs B  oOnacTu  OOBEKTOB
npo(dhecCHOHABHON JIESITETLHOCTH, TMPOBOANUTH KOPPEKTHYIO 00pabOTKy pe3yibTaToB M
yCTaHaBJIMBaTh ajiekBaTHOCTh Mojeneii (ITK-10);
TOTOBHOCTBIO HCIOJB30BaTh METOJABI OIIGHKM pHUCKa M pa3padaTbliBaTh MEpPHI 10
obecrieueHnI0 OE€30MaCHOCTH  pa3padaThIBAEMBIX HOBBIX TEXHOJOTUNM OOpamieHus ¢
ob0bekTamu nipodeccnonanproi aestenproctu (IMK-11);
CIIOCOOHOCTBIO TPEACTABIATh PE3yJIbTAaThl UCCIENOBaHMUS B (opMax OTYETOB, pedeparos,
nyonuKamuii 1 myONUYHBIX OOCYXAEHHH, CIIOCOOHOCTHIO (OPMYIHPOBATH MPAKTHUECKUE
PEKOMEH/IAINH T10 UCTIOJIb30BAHUIO PE3yNIbTATOB Hay4HBIX HccnenoBanuil ([TK-12);
CIOCOOHOCTBIO K MPOBEACHUIO MATEHTHBIX MCCIEA0BAaHUN C LEIbI0 00ecTIeyeH s MaTeHTHON
YHUCTOTHI HOBBIX POEKTHBIX pernenuii (ITK-19);
CIIOCOOHOCTBIO K pa3pabOTKEe HOBBIX TEXHOJOIMYECKHX CXEM Ha OCHOBE pEe3yJIbTaTOB
Hay4YHO-HCcaemoBaTeabckux padot (ITK-20);
CIIOCOOHOCTBIO K 0€30MacHOMY MPOBEIECHHMIO, KOHTPOJIO, YCOBEPILIEHCTBOBAHUIO U
pa3paboTKe TEXHOJOTHUECKUX TIPOIECCOB IMPOM3BOJCTBA OCHOBHBIX (DYHKIIMOHAIBHBIX
matepuanoB STII, B ToM duciie ¢ HCHOIb30BaHNEM paanoakTHBHBIX MarepuaioB (ITICK-1.1);
CIIOCOOHOCTBIO  OCYIIECTBIISATH KOHTPOJIb 3a COOpOM, XpaHEHHEeM U TmepepadoTKOM
PaZMOaKTUBHBIX OTXOJOB PA3JIMYHOIO YPOBHSI aKTUBHOCTH C HCIOJb30BAaHHEM IMEPEIOBBIX
MeTo10B obparienus ¢ PAO (TTIKC-1.2).

3namo:
OCHOBBI OPraHu3alliy U METOA0JIOTHI0 HAYYHBIX UCCIIeI0BaHUM;
COBPEMEHHbIE Hay4yHbl€ KOHLIECNIMU B OO0JIACTH XHMHUYECKOM TEXHOJOTHMH MaTepHalloB
SIIEPHOTO TOTUTUBHOTO IIMKIIA;
CTPYKTYPY U METO/IbI YIPABIECHUSI COBPEMEHHBIM MTPOU3BOIcTBOM MatepuaioB S TLI.
MPUHIMIBI U METOJbl BBIMOJIHEHUS SKCIEPUMEHTOB M HCHBITAHUM MO TeMe BBITYCKHON
KBaTM(UKAITMOHHOU paOOTHI;

Ymemo:
paboTaTh C HAyUYHBIMH TEKCTaMH, TIOJI30BaTHCSI HAYYHO-CIIPABOYHBIM aIlllapaToM;
00pabaThIBaTh, aHAJTM3UPOBATH MOTYYCHHbBIE IKCIIEPUMEHTAIbHbIC JaHHBIE;
0hOpPMIISTH Pe3yabTaThl HAYYHBIX HUCCIIEIOBAHUNL;
WCIO0JIb30BaTh MOJyYEeHHbIE TEOPETUUECKUE 3HAHUSA Ul TPOCKTUPOBAHUS TEXHOJIOTUYECKUX
JIMHUW Tpou3BOJCTB MatepuanoB ATLI..

Braoemy:
npuéMamu pa3pabOTKU IUIAHOB U MPOTPaMM MPOBEAECHUS HAyUHbIX UCCIIeI0BAaHHM.
HaBbIKAMHM  CAMOCTOSITEJIbHOM  HAy4YHO-HCCIENOBATEIbCKOW JIESTENbHOCTH, paboThl ¢
HCTOYHMKAMHU HaydHOU MH(popManuu, pedepupoBaHus MyOIuKalni;
METOJJaMH TPOEKTUPOBAHMSI OCHOBHBIX M BCIIOMOTaTeNbHBIX I€XOB IMPOM3BOJICTBA
matepuano SATLI, cnoco6amu pacuyera TEXHOIOTMYECKOTO 000PYAOBaHUS.

3. KpaTkoe conep:xaHue npeaIunioMHOil NPAKTUKH

Paznen 1. IlpoBeneHue Hay4YHBIX HMCCICAOBAHMI 10 TeMaTHKe BBIIYCKHOH

KBATH(HUKAUOHHOH padoThI

Onpe;[eneHI/Ie Leiaed u 3agay HpCI[I[I/IHJIOMHOﬁ IIPaKTHUKU. CocTaBieHHE U COTJIACOBAaHHUE

IIJITaHa BBIIIOJTHCHUA BKP, KOHTPOJIBHBIX TOYCK, BHJa U o0beMa nNpeaACTaBIACMOro K KaXk101

194



KOHTpPOJIbHON TOUKe MaTepuana. OpraHuzalOHHO-METOIMYECKHE MEPOTIPUATHSI. Coop wm
aHaJIM3 Hay4YHO-TeXHW4ecKo# nHpopmarmu o teme BKP.

[Tpu Bemosnnennu BKP B Gpopme HayuHO-HCCIE0BATENBCKON pabOThI IPOBOIUTCS COOP
U aHaJIW3 JUTEPATypHBIX M Hay4YHO-MH(DOPMAIMOHHBIX HCcTOUYHUKOB 10 Teme BKP, orpaboTtka
METOJMK U BBIINOJHEHHUE SKCIEPUMEHTAJBHBIX HCCIEOBaHMNA, 00paboTKa M CHUCTEMaTH3alus
MOJIy4EHHOTO MaTepuania.

B cnydae Bemonnenust BKP B ¢popme npoektHo# pacuétHo-rpaduyeckoii padoter (PI'P)
IpU TPOXOXKACHUH TPEATUILUIOMHON MPAKTUKU TPOBOJUTCS cOOp, aHAIM3, CHCTEMATH3aIUs
HeoOxoauMoi utst BeimonHeHus PI'P uHpopmanmy mo GyHKIIMOHUPOBAHUIO TEXHOJOTHYECKUX
nuHAA mpomsBoacTBa MarepuanoB SATLl, moabop u cormacoBanue pabOTBI OCHOBHOTO H
BCIIOMOT'aTEJIBHOTO TEXHOJOTHYECKOT0 000Py10BaHHU.

Odopmnenue oT4éra Mo NpeAAUIIIOMHON NPAaKTUKE TPOBOJUTCS B BUAE aHAJTUTUYECKOTO
0630pa o Teme BKP.

4.  OO0beM npeINMNIOMHON NMPAKTHKHU

B Sttoii 0a6 11 cemectp
Uabl yaeOHOM padOThI
st ¥ p 3aueT. eMUHNAIL AKajzieM. 4acoB
O01as TPYA0EMKOCTEL NPAKTHKH 10 YYeOHOM

11 PYA | y y 24,0 864
IUIAHY
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 15,0 540
JIaboparopHbIe pabOTHI 15,0 540
CamocrosiTesibHasi padoTa 9,0 324
KonTtakTHas camocTosiTenbHas pabota 0,4
CaMocTosATEeTbHOE U3YUCHNE Pa3JIeiOB MPAKTUKA 2.0 323,6
Bujx nTOroBoro KOHTpOJIs : 3a4eT C OLIEHKOM

B st a6 11 cemectp
UIbI yUeOHOHN PadOTHI
AR YA p 3ayeT. eIUHNILL ACTpOH. 4acoB

OO0masi Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY 24,0 648
IUIAHY
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 15,0 405
JlaGopaTopHbie pabOTHI 15,0 405
CamocTosiTesqibHast padoTa 9,0 243
KoHTtakTHas caMocTosTebHAs paboTa 0,3
CaMocToATeIbHOE U3YUEHUE Pa3JIeioB MPAKTUKU 9.0 2427
Bua uTOroBOoro KOHTpoJIs: 3a4eT ¢ OL[eHKOM

4.6. 'ocynapcTBeHHAsl MTOTOBasi ATTECTALMS . 3aIMTA BbINYCKHOM KBaJIH(pUKANIUOHHON
padoThl, BKJIIOYas NOAT0OTOBKY K NMPOLEAYpPe 3alUUThHI U NPOLEeAYPY 3alUThI

1. IHeap rocylapcTBeHHOW WTOrOBOM AaTTECTANMH: 3alIUTHI  BbINYCKHOM
KBATH(HUKANUOHHON PadoThl, BKJIKYAsA NMOATOTOBKY K Ipoueaype 3aluThl U NMPouexypy
3al0MTBhl — BBISIBJICHHE YPOBHA TEOPETUYECKOM M IPAKTUYECKOW TOJATOTOBIEHHOCTH
BBIMYCKHHMKA By3a K BBIOJHEHHUIO MPO(ECCHOHANBHBIX 337]a4 U COOTBETCTBHS €r0 MOJIrOTOBKH
tpeboBanusmM ®PI'OC BO no cnenmansHocTy 18.05.02 XuMudeckas TEXHOJIOTHS MaTepHUaoB
COBPEMEHHOM »dHepreTuky, cnemuanuzauus Ne 1 «Xumudeckas TEXHOJOTMS MaTepUaloB
SJIEPHOTO TOIUIMBHOTO LIUKIIA».
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2. B pe3yJbTare mMpOXOo:KIeHHS rOCyJIaAPCTBEHHOI WTOrOBOMl ATTECTAIMH: 3aIMTHI
BBINYCKHOH KBAJU(PUKAINHOHHOI PadoThl, BKJIWYAs MOATOTOBKY K MpoLeIype 3allUThl 1
Npouenypy 3alUTHI 'y ofyvalouierocss mnposepsiercsi cGOpPMHPOBAHHOCTH CJeIYIOLIUX
KOMIETEHIHIi, a TAKKe CJIeAyIIUX 3HAHUI, YMEeHN U HABBIKOB, MO3BOJISIONIMX OIIEHUTH
CTeneHb rOTOBHOCTH 00y4aIOIIUXCA K JajibHelileldl npodeccuoHATIbLHOMN 1eaTeIbHOCTH.

BEITYCKHUK, OCBOMBIIHMI MPOTpamMMy CIIEIUAIUTETa, JTOJDKCH 00.1a0amb CIEAYIOMIHMA
KOMITCTEHITHSIMU:

00IIEeKYJIbTYPHBIMH KOMIIETEHIUSIMH:

— CIIOCOOHOCTBIO TPEACTABUTh COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE IIEJIOCTHON CHUCTEMBI
€CTECTBCHHOHAYYHBIX M MATEMATHYECKUX 3HAHWHA, OPHUCHTUPOBATHCS B IIEHHOCTSX OBITHS,
®u3HH, KyIbTyphl (OK-1);

— CIIOCOOHOCTBIO K aHAIM3Y COIUAIbHO-3HAYMMBIX IPOILIECCOB U SBJICHUH, K OTBETCTBEHHOMY
y4acTHIO B mosuTrueckoi xus3uu (OK-2);

— CIIOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE OTalbl W 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs  oOmectBa Ui (POpPMUpOBaHHS TPAKTAHCKOW  IMO3WIMH, CHOCOOHOCTH
HHTETPUPOBATHCS B coBpeMeHHOe 0011ecTBO (OK-3);

— CIHOCOOHOCTBIO K OO0OOIIEHHIO, aHAINW3Y, BOCHPHUATHIO MH(OPMAlLMM, MOCTAHOBKE LIETU U
BBIOODY myTel ee gocTikenus (OK-4);

— TOTOBHOCTBIO CBOOOJHO TOJb30BATHCS JIUTEPATYpPHOM U AETOBOW MUCHBMEHHOW M YCTHOM
peYbI0 HAa PYCCKOM S3bIKe, CHOCOOHOCTHIO B TNMHCHBMEHHOHW M YCTHOH pEYH TPaBUILHO
(;mormuHo) oopMuUTh pe3yiabTaThl MbinuieHus (OK-5);

— CIIOCOOHOCTBIO K TMPO(ECCHOHATIBHOMY OOIIEHUI0 HAa WHOCTPAHHOM SI3BIKE, K TOJIYYEHUTO
uHbopManuu u3 3apyoeKHbIX HcTouHuKOB (OK-6);

— CIOCOOHOCTBIO K KOOTIEpaIuu ¢ Kojuteramu, pabore B koyutektuse (OK-7);

— CIHOCOOHOCTBIO HAXOJWUTh OPraHU3AIMOHHO-YIPABIECHUYECKHE pEIICHUS B HECTaHIApTHBIX
CHUTYaIHSIX U TOTOBHOCTBIO HECTH 3a HUX 0TBeTCTBeHHOCTH (OK-8);

— CIHOCOOHOCTBIO HCIIOJIb30BATh HOPMATHBHBIE NMPABOBBIE aKThl B CBOEH MpodeccroHaNbHOMN
JESITETPHOCTH, CIIOCOOHOCTRIO M TOTOBHOCTHIO K COOJIFOJICHWIO TIpaB M OOsI3aHHOCTEH
rpaxaanunaa (OK-9);

— CIHOCOOHOCTBIO K CaMOpa3BUTHIO, TMOBBIIIEHUIO CBOEW KBanu(pUKALUA U MacTepcTBa,
CIIOCOOHOCTBIO CaMOCTOSITENIbHO MPUMEHITh METOJbl U CPEICTBA MO3HAHUSA, OOyYEHHS U
CaAMOKOHTPOJISL JJIsi IPUOOpETeHHs] HOBbIX 3HAHUHW M YMEHHMH B OO0JIaCTH TEXHUKU U
TEXHOJIOTUH, MAaTEMaTHKH, €CTECTBEHHBIX, T'YMAaHUTAPHBIX, COLUAIBHBIX U IKOHOMHUYECKUX
HayK, B TOM YHCJE€ B HOBBIX OOJIACTSX, HEMOCPEACTBEHHO HE CBSA3aHHBIX cO cdepoit
npodeccuoOHAIbHON  AEATeNbHOCTH, pPa3BUTUS  COIMAIBHBIX U MPOQecCHOHANbHBIX
komnereniuii (OK-10);

— TOTOBHOCTHIO KPUTHYECKU OLIEHHWBATh CBOU JOCTOMHCTBA M HEAOCTAaTKH, HAMETUTh MYTH U
BBIOpATh CPE/CTBA Pa3BUTHUS TOCTOMHCTB M ycTpaHeHus HeaoctatkoB (OK-11);

— cHocoOHOCTBIO paboTaTh ¢ HH(pOpPMaIHeH B TI00aTbHBIX KOMITBIOTEPHBIX ceTsax (OK-12);

— TIOHMMAaHHMEM POJIM OXPaHbl OKPYKAIOIIEH Cpebl U PAlIMOHATBHOTO MPUPOOIOIB30BAHUS U
IS pa3BUTHS U coxpaHenust nusuuzanuu (OK-13);

— CHOCOOHOCTBIO HCIIONIB30BAaTh METOJBI U CPEACTBa (U3UUYECKOM KYIBTYPHI ISl YKpPEIUICHHUS
3I0pOBbSI W JIOCTIDKEHHUS  JIOJDKHOTO  YPOBHSA  TOJNHOIIGHHOM — COIMANbHOM U
npodeccroHanbHO# AestensHocTH (OK-14).

od0menpogeccnoHATbHBIME KOMIIETEHIIUSIMU:

— CHOCOOHOCTBIO HCIIOJIB30BaTh MAaTE€MaTHYEeCKHe, €CTECTBEHHOHAayuHble M WH)KCHEpHbIC
3HAHUS JIJIS pelieHus 3a1au cBoe podeccuonanbhoi nesreinproctu (OITK-1);

— CIIOCOOHOCTBIO NPO(ECCHOHATBHO HCMOJIb30BaTh COBPEMEHHOE TEXHOJIOTHYECKOe U
aHAJIUTUYECKOEe 000pYAOBaHME, CIIOCOOHOCTHIO K MPOBEIECHUIO HAYUYHOTO HCCIICOBAHUS U
aHaJIM3Yy MOJIyYCHHBIX MPHU €ro npoBeaeHuu pe3yabTatoB (OI1K-2);
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CMOCOOHOCTBIO HCHOJB30BATh METOJBl MATEeMaTHYECKOTO MOJIEIMPOBAHUS OTACIBHBIX
CTaauil M BCEro TEXHOJOTMYECKOTO MpoIlecca, K MPOBEACHUIO TEOPETUYECKOTO aHaIM3a U
AKCIIEPUMEHTAIBHOM MpoBepke aaekBaTHOCTH Moenu (OITK-3);
CIOCOOHOCTBIO Pa0OTaTh C HAYYHO-TEXHHUUYECKOW U MATEHTHOH JIUTEPATYpOi U MCIIOJIB30BaTh
MOJIy4EHHYI0 WH(GOPMAIIMIO TIPU OCYIIECTBICHUH CBOEH MPO(EeCCHOHAIBHON IeSTeTbHOCTH
(OIIK-4);
MOHMMaHUeM 3Ha4YeHUs! NH(OpPMAIMK B COBPEMEHHOM MUPE, CIIOCOOHOCTHIO pemaTh 3aJauu
poeCCHOHAIIEHON JIEATCIIBHOCTH € TPUMEHEHHEM HH()OPMAIIMOHHBIX TEXHOJIOTUH ¢
y4eTOM OCHOBHBIX TPeOOBaHMU HH(POPMAIMOHHOW OE30MACHOCTH, B TOM YHCJE 3aIlUThI
rocynapctBenHoit taitnbl (OITK-5).

npodeccHoOHATBHBIME KOMIIETEHIIUSIMM
CMOCOOHOCTBIO OCYIIECTBIIATH TEXHOJIOTUIECKUN MPOIECC B COOTBETCTBUU C PETIIAMEHTOM U
WCTIONb30BaTh ~ TEXHWYECKHE CpEICTBA JJISI  HM3MEpPEHHs OCHOBHBIX  IapaMeTpoB
TEXHOJIOTUYECKOT0 TPOoIecca, CBOMCTB chIpbst U npoaykimu (ITK-1);
CIOCOOHOCTBIO K PEIHICHUI0 TPO(PEeCCHOHATBHBIX MPOU3BOJICTBEHHBIX 3314, BKIJIFOYAIOIINX
pa3paboOTKy HOPM BBIPAOOTKA H TEXHOJIOTHUYECKUX HOPMATHBOB PACXOJOBAHHUS CHIPHS,
MaTepHAIIOB M JYHEPreTHYECKUX 3aTPaT, COBEPIICHCTBOBAHWE KOHTPOJIS TEXHOJOTHYECKOTO
mporiecca (TTK-2);
CMOCOOHOCTBIO AHATM3UPOBATh TEXHOJIOTUYECKUH TPOIIECC, BBISBISATH €ro HENOCTaTKH W
pa3pabaTbIBaTh MEPOIIPUATHS 10 €ro coBepuieHcTBOBaHMO (ITK-3);
CMOCOOHOCTBIO MPHUHUMATh KOHKPETHOE TEXHHUYECKOE PEIIeHHE C YyYeTOM OXpaHbl TPyAa,
paauanoHHON 0€301aCHOCTH M OXpaHbl oKpyskaromieit cpest (ITK-4);
CIIOCOOHOCTBIO K aHaJiM3y CHUCTEeM aBTOMAaTH3allid NPOU3BOACTBA M  pa3paboTke
MEPONPUATHIL M0 uX coBepieHcTBoBanuio (ITK-5);
CIOCOOHOCTHIO MPOBOAUTH PATUOMETPUUYECKUE U JO3UMETPUUECKIE U3MEPEHUS U KOPPEKTHO
oOpabatbIBaTh SKcriepuMeHTa bHbIe qaHHbie (ITK-6);
crocoOHOCTRI0O  obecrieunTh Oe30macHOE€ TpoBeneHHEe pPaboThl € HMCMOJB30BAHHEM
PaAMOaKTUBHBIX BELIECTB B OTKPHITOM BHUAEC U OICHMBATh IOJy4YaeMyiO J03Yy 3a CUeT
BHEIIHEro ¥ BHyTpeHHero ooyueuus (ITK-7);
TOTOBHOCTBIO  HCIIOJIb30BaTh JEHCTBYIOLIME HOpPMATHBHBbIE JOKYMEHTH B o001actu
panuanoHHoOi U saepHoit 6e3omacuocth (ITK-8);
CIOCOOHOCTBIO K pa3pabOTKe MJIAHOB U MPOTrpaMM MPOBEACHUS HAYYHO-HCCIIEI0BATEIbCKIX
pa3paboTOK, BEIOOPY METOIOB M CPEACTB pelicHus HOBbIX 3a1a4 (ITK-9);
CIIOCOOHOCTBIO ~ CaMOCTOSITEJIbHO ~ BBINIOJHATH  HCCIEAOBAaHUSA C  HCIOJIb30BAHHUEM
COBPEMEHHOU  ammapaTypbl ¥  METOJOB  HCClefoBaHMsi B  oOnactu  0OBEKTOB
npodecCHOHANIbLHON JEeSATeNbHOCTH, MPOBOJUTh KOPPEKTHYIO OOpabOTKY pe3ylbTaToB H
yCTaHaBJIMBaTh ajekBaTHOCTH Mojeneii (ITK-10);
TOTOBHOCTBIO HCIOJIb30BaTh METOJABI OLIGHKH pHCKa M pa3pabaTbiBaTh MeEpbl IO
obecrieueHni0 0Oe30MacHOCTH pa3pabaThiBaéMbIX HOBBIX TEXHOJOTUH oOpaileHus ¢
ob0bekTaMu podeccuonanbHoi aestenpHoct (ITK-11);
CIOCOOHOCTBIO TPEACTABIATh PE3yNbTaThl UCCIENOBaHMS B (GopMax OTYETOB, pedeparos,
nyonuKanuil ¥ myOnuYHBIX O0OCYXAEHUH, CIIOCOOHOCTBIO (POPMYIHPOBATH MPAKTHUECKHUE
PEKOMEH/IAINH 110 UCTIOJIb30BAHUIO PE3y/IbTATOB HAay4HBIX HccnenoBanuii (ITK-12);
CIMOCOOHOCTRIO K OpraHu3anuu padbotsl noaurnHeHHbx (ITK-13);
CIIOCOOHOCTBIO K OIIEHKE MOCIEACTBUI MPUHUMAEMBIX OPraHU3alMOHHO-YIPABICHUYECKUX
pemieHnit u ux ontumusanuu (I11K-14);
CMOCOOHOCTHIO YIIPaBIISATh JIEHCTBYIOIIUMU TEXHOJIOTUYECKUMHU poleccamu,

O6CCHC‘-II/IBE[IOH_II/IMI/I BBIITYCK MPOAYKIUHU, OTBC‘-IaIOH_ICﬁ Tpe6OBaHI/IHM CTaHAapTOB U PBIHKA
(TTK-15);
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CIOCOOHOCTBIO K  HCIIOJIb30BAaHUIO COBPEMEHHBIX CHUCTEM  YIPABJICHUS KaueCTBOM
MIPUMEHUTEIBHO K KOHKPETHBIM YCJIOBMSIM IIPOM3BOJCTBA HA OCHOBE MEKIYyHAapOIHBIX
crangaptos (ITK-16);
CIOCOOHOCTBIO K COCTABIICHHIO U aHAM3y OM3HEC-TUTAHOB pa3pabOTKU M BHEIPEHUS HOBBIX
TEXHOJIOTUYECKUX MPOIECCOB, 0OpalieHust ¢ 00beKTaMu MPOPECCHOHATBHON e TeIbHOCTH,
BBIITYCKa M PeaTM3allil KOHKYPEHTHO criocoOHoit npoaykiuu (ITK-17);
CMOCOOHOCTBIO K MPOBENCHHUIO aHAM3a TEXHUYECKUX 3aJaHUi Ha MPOCKTHPOBAHUE U
IIPOEKTOB C YYETOM CYHIECTBYIOLIEIO MEXIYHAPOJHOTO W HALMOHAIBHOTO SIIEPHOTO
3akoHoateabcTBa (I1K-18);
CIOCOOHOCTBIO K MPOBEICHUIO MATEHTHBIX MCCIICAOBAHUH C LEIbI0 00ECTICYeHHUs TATEHTHOM
YHCTOTHI HOBBIX IPOEKTHBIX perienuii (ITK-19);
CIIOCOOHOCTBIO K pa3pa0OTKEe HOBBIX TEXHOJOTMYECKMX CXE€M Ha OCHOBE pE3Yy/IbTaTOB
HayJHO-HCcaemoBaTeabckux padot (ITK-20);
CIIOCOOHOCTBIO MCIIOJIB30BaTh CpPEACTBAa ABTOMATU3ALlMM TPU IOJATOTOBKE IMPOEKTHOU
nokymenraruu (ITK-21).

npogeccHoHAIbHO-CIeUATU3UPOBAHHBIMYU KOMIIETCHIIUSIMU .
CIIOCOOHOCTBIO K 0€30MacHOMY TPOBEICHHIO, KOHTPOJIIO, YCOBEPIICHCTBOBAHUIO U
pa3paboTKe TEXHOJOTMYECKUX TMPOIECCOB MPOU3BOJCTBA OCHOBHBIX (PYHKIHOHAIBHBIX
matepuanoB STL], B ToM yucie ¢ ucnosp30BaHueM paauoakTHBHBIX MaTepuaioB (ITICK-1.1);
CIIOCOOHOCTBIO  OCYIIECTBJISITH KOHTPOJb 3a CcOOpOM, XpaHEHHMEM U IepepadoTKON
PaZMOaKTUBHBIX OTXOJOB PA3JIMYHOIO YPOBHS aKTUBHOCTH C HCIOJb30BAaHHEM MEpPEIOBHIX
Mmeto10B obparienus ¢ PAO (TICK-1.2);

3uamo:
NOPSAZIOK OpraHM3alluy, IUIAHUPOBAHUS U MPOBEAECHUS HAYYHO-MCCIEI0BATENbCKUX padoT C
UCIOJb30BAHUEM IOCIEAHUX HAy4YHO-TEXHHYECKMX IOCTHKEHHUH B OONACTH XMMHMYECKOH
TEXHOJIOTUU MaTEpUaiOB COBPEMEHHON SHEPIreTHKH;
METOJbl CHHTE3a U MCCIEJOBaHUSA (PU3MKO-XMMUYECKUX, (PU3NKO-MEXaHUYECKUX CBOMCTB
MaTepUaIOB COBPEMEHHOMN 3HEPreTHKH;
COBPEMEHHbIE Hay4yHbIC TEHJAEHIMM Ppa3BUTUS B 00JAaCTH XUMHUYECKOM TEXHOJIOTUU
MaTepUaIOB COBPEMEHHOMN 3HEPreTHKH;
OCHOBHBIE TEXHOJIOTMUYECKHe Ipouecchl 3(P(EeKTUBHOrO U  0€30MaCHOr0  MOJIyYeHHs
MaTepUaJIOB COBPEMEHHOM SHEPreTUKH.

Ymemu:
CaMOCTOSITEJIBHO  BBISBJIATh IEPCIEKTUBHbIE HANpaBJIEHUS HAYyYHBIX MCCIEJOBAHUH,
00OCHOBBIBAaTh AKTYaJbHOCTh, TEOPETUYECKYI0 M NPAKTUYECKYIO0 3HAYMMOCThH IMPOOJIEMBI,
IIPOBOJIUTh  AKCIIEPUMEHTAJIIbHBIE HCCIEAOBAaHMS C  MCIOJB30BAaHMEM COBPEMEHHBIX
puOOPOB, aHAIM3UPOBATh U UHTEPIPETUPOBATH NOJIYUYEHHBIE PE3YIbTAThl, IOAOTaBINBATh
OTYEThI U MyOJIUKAILMK O Pe3yabTaTax UCCIEIOBAHUM;
OCYIIECTBIIATh MMOMCK U aHAJIN3 HAyYHO-TEXHUYECKOH MH(OpMAIMK B 00JaCTH XUMHUYECKON
TEXHOJIOTUM MAaTepUaJOB COBPEMEHHOW HHEPreTHKU C LEeNbI0 HAayYHO-NPAKTUYECKOH U
MATEHTHOW MOJIEP’KKU MPOBOIUMBIX UCCIIEI0OBAHUA;
NPUMEHATh 3HAHMS MO0 XMMHMU U TEXHOJIOTHU MAaTepUaOB COBPEMEHHOM SHEPreTHKH U UX
OTIENbHBIX  KOMIIOHEHTOB  JJI  yINpaBICHUS  TEXHOJIOTMUECKHM  IIPOLIECCOM,
MIPOrHO3UPOBAHMS U PETYIMPOBAHUS OCHOBHBIX 3KCIUTYaTallMOHHBIX CBOMCTB, MOCTaHOBKU
3aJa4u MO UCCIIEJOBAHUIO U MPOEKTUPOBAHUIO TEXHOJIOIMH HOBBIX MaTepHAJIOB COBPEMEHHON
SHEPreTUKU;

Braoems:
METOJIOJIOTHEH W METOJMKOW TPOBEACHUS HAy4YHbIX MCCIEJOBAHUN; HABBIKAMU
CaMOCTOSTEJIbHOW HAYy4YHOH U UCCIIeI0BaTeIbCKONW paboThI;
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— HaBBIKAMH Pa0OTHI B KOJUICKTUBE, TUIAHUPOBAHUS U OPraHU3aI[MU KOJJICKTUBHBIX HAyYHBIX
HCCIeOBaHUM; COBPEMEHHBIMM METOJAMH HCCIEIOBAaHWS U aHAJIM3a MaTepuajoB
COBPEMEHHOM YHEPreTUKY;

— HaBBIKAMHM TIPOBEJICHUSI HCCIICJOBAHUNA MAaTEPUAJIOB COBPEMEHHOW SHEPreTUKH, HX
WCIIBITAHUN U KOHTPOJISI TAPaMETPOB TEXHOJIOTMUYECKUX MTPOIIECCOB UX MOTYUCHUS;

— HaBBIKAMHU  BBITIOJIHEHHMSI MH)XCHEPHBIX  pacyeToB, OOECIEYMBAIONIMX  IPOBEICHUE
CYIIECTBYIOIIETO TEXHOJOTHYECKOTO TMpOoIlecca WM BHECEHHMs] B HEro HEOOXOIUMBIX
JIOTIOJTHEHUA ¥ U3MEHEHUM.

3. Kparkoe coaepxaHue TrocyJapCTBeHHOW WTOrOBOM AaTTeCTAMU: 3AlIUTHI
BBINYCKHOM KBAJTU(UKANMOHHOI PadoThl, BK/JIKYAs NMOAT0OTOBKY K MpoLeaype 3aluThl 1
npoueaypy 3aluThbl

lNocynapcTBeHHass WTOrOBasi aTTECTAIMs: 3allUTa BBIMYCKHONW KBAJIU(PHUKAIMOHHOMN
paboTHI, BKJIIOYAsl MOJATOTOBKY K MPOIEAYPE 3aIIUThl U MPOLEAYPY 3alUThl TPOoXoauT B 11
cemMecTpe Ha 0aze 3HAHWUW, YMEHMM M HAaBBIKOB, TOJYYEHHBIX CTYACHTAMH TMPU H3YYCHUH
TUCIUIUINH  cieranbHocTh  18.05.02 XuMuueckass TEXHOJIOTHS MaTEpHAIOB COBPEMEHHOMU
SHEPTEeTUKH, CIEHHATU3ALNS No 1 «Xumuueckas TEXHOJOTUS MATEPHANOB SAEPHOTO
TOTTUBHOTO ITUKJIA» .

lNocynapcTBeHHass wWTOrOBasi aTTECTAIUs: 3allUTa BBIMYCKHONW KBaJIU(PUKAIMOHHOMN
paboThI, BKJIIOYAs MOJTOTOBKY K MPOIEAYpPE 3aIMUTHl W TPOUEAYPY 3alIUTHI MPOBOJIUTCS
rOCyJIapCTBEHHOM PK3aMEHAIMOHHOW KOMUCCHEH.

KonTtpons ypoBHS chHOPMHUPOBAHHOCTH KOMIIETEHITUH OO0yJaromuxcs, MPUOOPETEHHBIX
npu ocoeHun OOII, ocymecTBaseTcss MyTeM NPOBEACHMS  3alUTHl  BBIITYCKHOU
kBanupukanroHHoi paboTe! (BKP) u nmpucBoeHus KBaTMBHKAINU «HHKESHEP.

4. OO0ObeM TrOCYJApPCTBEHHOIl MTOrOBOl AaTTeCTAMM: 3AaIUMTHI BBINYCKHOM
KBATU(PUKANMOHHONH PadoThl, BKJIKYAS MOATOTOBKY K MpoUeAype 3allUThl U MPOoueaypy
3aIMThI

[Iporpamma oTHOCHTCS K 0a30BOM YacTh ydeOHOTO TiaHa, k 61oky 3 «[ ocymapcTBeHHas
WTOTOBAs aTTeCTallUs» W paccyrTaHa Ha COCpeNoTOYeHHOe mpoxokaeHue B 11 cemectpe (6
Kypc) oOyuenust B oobeme 216 4 (6 3ET). [Iporpamma mpeamnosiaraet, 9To 00y4aroniuecss UMErT
TEOPETUYECKYIO M MPAKTHUYECKYIO MOJArOTOBKY B 00JaCTH XMMHUYECKON TEXHOJIOTHH MaTepuajoB
COBPEMEHHOM 3HEPreTHKHU.

Bcero B 11 cemectpe
Byl yue6HO#M paboThI 3au. ex. Axkan. AcTpoH.
Jac. Jac.

Oomas tpynoemkocts 'MA no yueOHOMY 11any 6 216 162
KonTakTHas padora (KP): - - -
CamocrositesbHas padora (CP): 6 216 162
KonTtakTHas paboTa — HTOroBast aTTeCTaIus 5 0,67 0,50
Brinonnenue, Hanucanue u opopmiaeHue BKP 215,33 161,50
Bua koHTpOJIs: 3amuta BKP

4.7 ®akyJIbTaTUBBI

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIIIHHBI
«'paxnanckas 3alIUTA B YPe3BbIYANHBIX CUTYALUSIX»

1. Ileab AUCHUIIMHBI - TOATOTOBUTH CTYJEHTAa K OCMBICIEHHBIM IPAKTUYECKUM
JIEUCTBUSAM MO OO0ECMEUYeHUI0 CBOCH O€30MacHOCTH W 3alIUThl B YCIOBHUAX BO3HHUKHOBEHUS
4Ype3BbIYAiHON CUTYAl[MU IPUPOJIHOTO, TEXHOITEHHOTO M BOEHHOT'O XapaKTepa.

2. B pesyabrare wu3y4yeHusi AMCHMILIMHBI O0y4YalouMiics IO Mporpamme
CHEeNMAJINTETA JOJIKEeH:
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Obnaoamsb CAeNYIOIUMHA KOMITETSHITUSMU:

— CIIOCOOHOCTBIO HCIIONIB30BaTh HOPMATHBHBIC MPABOBBIE aKThl B CBOCH Mpo(ecCHOHATBHON
JEATEIbHOCTH, CIOCOOHOCTBIO M TOTOBHOCTBIO COONIIOJCHHMS TIpaB o oOs3aHHOCTEH
rpaxaanuna (OK-9);

— CIOCOOHOCTBIO o0OecreunTh Oe30macHoe TpoBeneHHEe paboThl € HUCIOJIb30BaHUEM
paIMOAaKTUBHBIX BEIIECTB B OTKPHITOM BHJE W OICHUBATH IOJy4aeMYIO /03y 3a CUeT
BHEIIIHET0 U BHyTpeHHero oomydenus ([1K-7).

3nams:

— XapaKTEepPUCTHUKU TPHPOTHBIX OCIACTBUH, TEXHOTEHHBIX aBapuil U Katactpod Ha
panuanoHHO, XUMHYECKH M OHOJOTMYECKH OMACHBIX O0BEKTaX, MOopakarommue (axTOpbl
JPYTMX OMACHOCTEN;

— OCHOBBI BO3JICWCTBUSI ONACHBIX (DAaKTOPOB YpE3BBIUANHBIX CHTYyallMii Ha 4YeloBeKa |
MPHUPOHYIO CPEy, TOIMYCTUMBIE TIPEeIbHbIE KPUTEPUN HETAaTHBHOTO BO3JICHCTBHS;

— Mepbl 0€30macHOTO TIOBEJEHUs TMpu MpeOdbIBAHUU B palioHax (30HaX) MOYapoB,
pPaMOaKTHBHOTO, XUMHUYECKOTO W OMOJIOTUYECKOTO 3arpsi3HEHMS,

— CrmocoOBbl M CpEICTBA 3alIUTHl YEJOBEKa OT BO3JACHCTBUS TOPAXKAIOIIUX (aKTOPOB
Ype3BBIYaHBIX CUTYAIMH TPUPOJHOTO, TEXHOTEHHOTO M BOGHHOTO XapakTepa.

Ymemy:

— HCIIOJIb30BaTh CPEJCTBA 3alIUTHI OPTaHOB JBIXaHHS U KOKH, METUIIMHCKUE JUTSI CAMO3AIUTHI
Y OKa3aHHS IOMOIIH JIPYTUM JIFOJISIM;

— TIPUMEHSTH TEPBUYHBIC CPEACTBA MOXKAPOTYHNICHHS VIS JIOKAIM3AIMU W TYIICHUS II0XKapa,
BO3HHUKIIIETO B ayTUTOPHUH (J1abopaTopun);

— OKa3bBaTh ce0e M JAPYrMM TMOCTPaJaBIIUM MEIUIMHCKYI0 TOMOIIb C HCIOJIb30BAHUEM
TaOETBHBIX U MOJPYYHBIX MEAUIIMHCKUX CPEJCTB.

Bnaoemy:

— mnpuéMaMH TPOBEICHUS YaCTUYHON CaHWTApHOW 0OpabOTKH MPH BBIXOJE W3 paiioHa (30HBI)
PaIMOAKTUBHOTO, XMMHUYECKOTO M OMOJIOTHYECKOTO 3arps3HEHUS (3apakeHus);

— crnocobaMH U TeXHOJIOTHSIMU 3alllUThl B YPE3BbIYAIHBIX CUTYyaIIHUSIX.

3. Kpartkoe cogep:xaHue IUCHHILIHHBI
1. Omnacnoctu mnpupoaHoro xapakrepa. CTuxuiiHpie OeICTBUS, SBJIGHUSL  TIPUPOJIbI
pa3pyLIUTENbHON CUIIBI - 3€MJICTPSICEHUS, HABOJHEHUS, CEJIeBble MOTOKHU, OTOJI3HH, CHEXHbIE
3aHOCHI, U3BEPKEHHE BYJIKAHOB, 00BAJIbI, 3aCyXH, yparansl, Oypu, MOKapsbl.

2. OnacHOCTM TEXHOTEHHOTO XapakTepa. ABapuu U KartacTpo(bl Ha paJuallMOHHO
OMacHOM OOBEKTe, XHUMHYECKH OINACHOM OOBEeKTe, OHOJOrMYecKd OIacHOM OObeKTe; Ha
TpaHcmopTe  (KEJIEe3HOJOPOKHOM,  aBTOMOOWIJIBHOM,  PEYHOM,  aBHAIlMIOHHOM);  Ha
TUAPOCOOPYKEHUSIX; HA KOMMYHAJIbHBIX CHCTEMaXx >KM3HEOOecTIeueHMsl.

3. OmacHocTH BOEGHHOTO XapakTepa. lIpuMeHeHHE OpYXHsS MacCOBOTO TMOPaKEHUS
(smepHOrO0, XMMHUYECKOTO, OHOJOTHYECKOTr0), OOBIUHBIX CpPEACTB C  3aKHUraTeIbHBIM
HAIMOJIHEHUEM, HOBBIX BHUJOB OpYXHUS. 30HBI 3apaXeHHUS OT CPEACTB TMOPAKEHUA M HX
BO3JICHCTBUE HA HACEICHHUE U OKPYXKAIOIIYIO IPUPOTHYIO CPENy.

4. TloxapHass 0€30HacCHOCTb — COCTOSHHE 3alllMIIEHHOCTH HaceJIeHMs, HMYIIECTBa,
olmiecTBa M rocygapcTBa OT moxapoB. [lojkapHas omacHOCTb (IMPUYMHBI BO3HUKHOBEHMS
MO’KapoB B 3JJaHUAX, JIeCHbIe Moxapwl). Jlokanmu3zauus u TymeHue mnoxapos. Ilpocreiimue
TEXHUUYECKHE cpeqicTBa noxaporymieHus (oruerymmurenu OIl -8, OVY-2) u npaBuia noib30BaHUS
HMU.

5. Kommuiekc MeponpusiTuii rpasKJaHCKOM 3allUThl HACEICHUSI.

OmnoBemnienne U MHPOpPMUpOBaHUE HaceleHHss 00 omacHocTH. llpuHsATHE HaceneHuem
curHanoB omnoBemeHnus («Buumanue Bcem!», «BosmymHas TpeBoray, «PamuanuoHHas
OTAaCHOCThY, «XUMHUUYecKass TpeBora», «OTOOW OMacHOCTW») W MOPSAOK NEHCTBUS MO HHUM.
DOBakyallusi HaceleHHsl M3 30HbI onacHOCTH. CrocoObl 3Bakyallud OKCTPEHHas 3BaKyarus
CTY/IEHTOB U3 ayJUTOPUU IPU BOSHUKHOBEHHUH MOXKapa.
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CpencrBa MHAMBUAYaIbHOU 3amuThl opranoB apixanus (I'TI-7, I'TI-7B, TITI-9, P-2, V-2K,
PIIA-1, PIIT-67M, PVY-60M, «®enukcy», I'I3K, AT, AIIl-3, TI3Y-K, UII-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeUIIMHCKIE CPEICTBA 3AIIUTHI .
CpencrBa KOJUIEKTUBHOM 3allMThl HaceleHus. HazHadeHuwe, 3allMTHBIE CBOWCTBA YOEKHIL.
IIpotuBopanuanuonnsie ykpbiTus (IIPY, nmomzemHble nemexoHble MEPEXO/bl, 3ariyOsIeHHbIE
CTaHLIMM METPONOJUTEHA), MPOCTEUIINE YKPBITUS (TpPaHILEH, OKOIbI, MEPEKPHIThIEC ILIEIH).
[IpaBuna 3ansTus yoexua.

6. Oxa3aHue nepBoi MEAUIIMHCKON MTOMOIIH MPU 05KOTaX, paHEHUsX, 3apaxxeHusx. [Iposenenue
YaCTUYHOM CaHUTapHON 00pabOTKM KOXHBIX IIOKPOBOB 4YEJIOBEKAa IIPU BBIXOJE U3 30H
Paavo0aKTUBHOI0, XUMUYECKOTO U OMOJIOTUYECKOTO 3apaKeHUs (3arpsiI3HEHUS ), U3 30H HOKapoB.

7. JIuxkBuanus NOCIEACTBUNA YpE3BbIYAWHOM CHTyalluu. PagpanyvoHHas U XUMUYECKas
pa3Beqka oyara mopaxkeHus (3apakeHus). ABapHilHO-cnacaTelbHble paboThl. CrenunaibHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (/I€3aKTHBAIMS, Jera3ainus, JIe3UH(EKIIns,

JC3UHCCKINA

8. OKcTpeHHas »JBakyalusi W3 ayauTtopuu (1abopaTopuu) B YCIOBHUSX TOXKapa,
paaualliOHHOTO, XUMUYECKOr0, OMOJIOTUYECKOTO 3arpsi3HEHUS] TEPPUTOPHH C HCIIOJIb30BAHUEM
npocreimux cpeacts 3amuThl («Pennkey, I'JI3K, npotusorasza I'TI-7 ¢ AT1T-3).

4. O0beM yueOHOM THCHHIIINHBI

1 cemectp
Bun yue6Hoit paboTbl B 3auerHbIX B akan.
eMHUIIAX gacax
OO6m1ast TpPyA0€MKOCTh JUCIUTLTHHBI 1 36
KonrakTHasi paboTa — ayIuTOPHBIE 3aHSATHSI: 0,44 16
Jlexmun 0,44 16
[IpakTnueckue 3aHsATHS - -
JlabopaTopHbie pabOTHI - -
CamocrosiTeJibHasi padoTa 0,56 20
CaMOCTOSATETLHOE U3YUYEHUE PA3/IEIOB AUCITUILTMHBI 0,56 19,8
KonTtakTHas camocTosiTebHas paboTa 0,2
Bua uToroBoro KOHTpoJIsi: 3ayer
1 cemectp
Bun yuebnoit paboTbl B 3auetHBIX B actp.
eIMHHUIIaX yacax

OO611ast TpPYA0EMKOCTh AUCHUTUTHHBI 1 27
KonrakTHasi paboTa — ayIuTOPHBIE 3aHSATHSI: 0,44 12
Jlexkimn 0,44 12
[IpakTrueckue 3aHATHS - -
JlaGopatopHble pabOThI - -
CamocrositeibHas padora 0,56 15
CaMOCTOSATENbHOE U3YYEHUE Pa3IeOB AUCIIUILIMHBI 0,56 14,85
KoHTakTHas camocTosiTesbHas paboTa 0,15
Buja nToroBoro KOHTpoOJIs: 3a4erT
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AHHOTauMs padoyeii mporpaMMbl AU CHUILIHHBI
«IlepeBox HAYYHO-TEXHHYECKOI JTUTEPATYPbD)

1. Heap MCHUIUIMHBI — IpHOOpeTeHNe 00ydJarouIMMucs o0mIel, KOMMYHUKATUBHOMN H
npoecCHOHATPHOW KOMIIETEHIMHA, YPOBEHb KOTOPHIX Ha OTIEIBHBIX JTanax sS3bIKOBOU
MIOATOTOBKH IO3BOJISIET BBIINOJHATh PA3JIMYHbIE BUABI MPO(ECCHOHATBLHO OPUEHTUPOBAHHOTO
IIepeBoJia B IPOU3BOJACTBEHHOW U HAYYHOU JEATEIBHOCTH.

2. B pe3yJbTare HU3y4eHust AUCHUILUIMHBI o0yvyarommiics Mo nmporpamme
CIEeNMAJINTETA JOJIKEeH:

Obnadams cAeAYIOMAMHA KOMIETEHIIUSIMH:

— CIIOCOOHOCTBIO K MPO(ECCHOHATILHOMY OOIIEHHUI0 HAa MHOCTPAHHOM SI3BIKE, K TOJYUYECHUIO
uHpopMalmu u3 3apyoexxHbIx ncTouHnkoB (OK-6);

— CIOCOOHOCTBIO TNPEACTABIATh PE3yJIbTAaThl UCCIEAOBaHMS B (opMax OTYETOB, pedeparos,
nyonuKanuii ¥ myOoNuYHBIX OOCYXKAEHHH, CIOCOOHOCTHIO (OPMYIMPOBATH MPAKTHUYECKHE
PEKOMEHIAINH T10 UCTIOJIL30BAHUIO PE3yNIbTAaTOB Hay4HBIX HccnenoBanuii (ITK-12).

3namo:

— OCHOBHBIE CTIOCOOBI JOCTUKEHHS SKBUBAJIEHTHOCTH B MIEPEBO/IE;

— OCHOBHBIE ITPUEMBI NIEPEBO/IA;

— S3BIKOBYIO HOPMY M OCHOBHBIE€ (DYHKIIUU SI3bIKA KaK CHCTEMBI;

— J0CTaTOYHO€ JJsi  BBIIOJIHEHUS  MEpeBOJa  KOJMYECTBO  JIGKCMYECKUX  €IMHHIL,
(pa3eosoTU3MOB, B TOM YHUCIIE€ COLIUATIbHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUECKUX pealnii;

ymemy:

— TPHUMEHATh OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— OCYIIECTBJIATh MUCbMEHHBIN EPEBOJI C COOMIOCHUEM HOPM JIEKCUYECKOM SKBUBAJIEHTHOCTH,
COOJIIOICHMEM I'PaMMATUYECKUX, CHHTAKCUYECKUX M CTUIIMCTHUECKUX HOPM;

— 0(opMIIATH TEKCT NEPEBOIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYIIECTBIATh IEpPEBOJ C  COOJNIONEHHMEM HOPM  JIEKCMYECKOW AKBUBAJIEHTHOCTH,
COOJIIOJICHUEM I'PaMMATHYECKUX, CHHTAKCUUECKUX U CTUIMCTUYECKUX HOPM TEKCTa IepeBoa
U TEMIIOPAJIBHBIX XapaKTEPUCTUK UCXOJHOTO TEKCTA;

enaoems:

— METOAMKOH MpeanepeBo4eCKOro aHaiau3a TEKCTa, CIIOCOOCTBYIOMIEH TOYHOMY BOCIPUSATHIO
HCXOJHOTO BBICKA3bIBAHUS;

— METOAMKON MOArOTOBKM K BBINOJHEHUIO IIEpeBOJA, BKJIKOYas IOUCK HH(pOpMAalMM B
CIPaBOYHOM, CIIELIMAJILHON JIUTEPAType U KOMIIBIOTEPHBIX CETSX;

— OCHOBAaMH CHUCTEMBI COKPALICHHOM IEPEBOAYECKON 3aIIMCH IIPU BBIIIOJIHEHNUHU NIEPEBOJA;

— OCHOBHOU MHOS3bIYHOM TEPMUHOJIOTUEN CIIELIUATIBHOCTH;

— OCHOBaMH pedepUpOBaHUS U AaHHOTUPOBAHUS JIUTEPATYpPhI IO CHELIMATIBHOCTH.

3. Kpartkoe coapep:xaHue QU CIHTLIAHBI

Pazgen 1. OcHOBHBIE JIEKCHYECKHE H CTHIMCTHYECKHE 3aKOHOMEPHOCTH IepeBoja
HAYYHO-TeXHHUYECKOM JINTepaTypbl

1.1 Jlexkcuueckue 3aKOHOMEPHOCTH Hay4YHO-TEXHHYECKOro mepeBoja. CMBICIOBOM
aHaJIM3 HAy4YHO-TEXHMYECKOI0 TeKcTa M ero cermeHrauus. CTHIMCTHYECKHE OCOOEHHOCTHU
Hay4yHO-TEXHMUYECKUX TEKCTOB. IIpeojoneHue TpyaHOCTEH, CBS3aHHBIX C PAaCXOKJIECHUEM
CUHTAKCUYECKHUX CTPYKTYP MHOCTPAHHOI'O U PYCCKOTO TEXHUYECKHUX TEKCTOB.

1.2 CpaBHeHue nopsaka CIIOB B aHIJIMICKOM M PYCCKOM HIpeutokeHusix. IlepeBos cios,
yCTaHOBJICHHE 3Ha4YeHHUs cioBa. IlepeBo] cBOOOAHBIX M (pa3eoIOTHYECKUX CIOBOCOYETAHUI.
IlepeBo1 3aroJ0BKOB TEKCTOB U CTAaTEN

1.3 Coxkparenus. OcobeHHOCTH UX nepeBoja. Pa3BuTue HaBBIKOB MEPEBOIa HA MIPUMEpe
TEKCTOB MO TeMe «XHUMuYecKas jaboparopus» «VI3MepeHus: B XUMHM».
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1.4. Jlexcuueckue TpaHCPOPMALUU TPH TEPEBOJEC TEKCTOB MO TEMAaTUKE XUMHUHU H
XUMHUYECKON TEXHOJIOTHH.

Pazjen 2. OcHOBHBIE TpaMMaTH4YeCcKHe 0COOEHHOCTH MepeBo/ia.

2.1. OcobeHHoCTH TIepeBoIa MpeuiokeHnid Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpumepe mepeBojia TEKCTOB MO TEMATHKE XHMHUYECKOW TEXHOJIOTHU
[IepeBox npUAATOYHBIX MPETIOKEHUMN.

2.2. Metonpl W TpHEeMBl TEpEBOJA CTPAJATEIbHOrO 3ajora Ha IpuUMepe NepeBoja
TEeKCTOB 10 TeMe "TexHosnoruu Oymaymero".

2.3. Tumsl yCOBHBIX MPEATIOKEHHM, MpaBuia U 0COOCHHOCTH WX mepeBoga. lIpakTuka
IIepeBO/ia YCIOBHBIX NPEUIOKEHUM Ha MPUMEpPax TEKCTOB MO Pa3IMYHbIM pazjiesiaM XUMHUU U
XUMHUYECKON TEXHOJIOTHH.

2.4. MonanbHbIe TJIaroisl 1 0COOEHHOCTH HMX TEpeBOJia Ha MPUMeEpE TepeBOa TEKCTOB
«Texnonorus», «IIpomsbilieHHOE 000pyI0BaHUEN

Paznen 3. OcobenHocTH nepeBoia NpeaIoKeHUil ¢ HeTUHYHBIMUA GopMaMH rJ1aroJia

3.1 Nn¢uuntuB (HeonpeaenenHas ¢opma riarona). Poib MHPUHUTHBA B MPEIOKEHUH
U BapUaHThI IlepeBoJa Ha pycckuil s3bIk. Ilpuvactus m repynamii. Bapuantsl nepeBoaa Ha
PYCCKHH S3BIK.

3.2 VadunautuBHBIe 000pOoTHl. OOOpOT momoiHEeHHE ¢ uHGUHATHBOM. OOOpoT
nojsnexaiiee ¢ ”HQUHUTUBOM. Pa3nnuHble BapraHThI epeBoa.

3.3 IlepeBoa mpUYacTHBIX OOOPOTOB. AOCONIOTHBIN MPUYACTHBIA 00OOPOT M BapHAHTHI
nepeBo/ia. PazBuTue HaBBIKOB MepeBoJia B chepe XUMHUHU U XMMHUYECKON TEXHOJIOTHH.

Pasznen 4. OcodenHocTu pedpepaTHBHOIO NepeBoaa

4.1. Anroput™m mnpeArnepeBoaYecKoil paboThl € HAYYHO-TEXHUYECKUM TEKCTOM IIO
XUMHKO-TEXHOJIOTHYECKON TeMaTHKE.

4.2. AnroputMm cocTaBieHUsi pedepara MO XUMHUKO-TEXHOJIOTHYECKOW TEMAaTHUKE
(aHHOTAIINH)

4.3. AnroputM paboThl Mo pedepaTHBHOMY MEPEBOIY MO XHMHKO-TEXHOJOTHYECKON
TEMaTHUKe..

4. O0beM yueOHOH TUCUMIITIMHBI

Cemectp

Bcero
3 cemecTp 4 cemecTp

By yaeOHoM paboTh
3E |Akan. 4.| 3E |Axkang.u.| 3E |Axkazn.u.

OO0masi TpyA0eMKOCTh IM CHUILIHHbBI 4 144 2 72 2 72
KonTakTHasi paboTa — ayautopusble 3ausitusi: | 1.8 64 0.9 32 0.9 32
Jleknun - - - - - -
[Tpaktiaeckue 3anstus (I13) 1.8 64 0.9 32 0.9 32
JIaGopatopusie padoTsl (JIP) - - - - - -
CamocrosiTeibHast padora 2.2 80 1.1 40 1.1 40
KonTakTHas camocrosiTenbHas paboTa 0,4 0,2 0,2
2.2 1.1 1.1
CaMoCTOATENTbHOE U3YUEHHUE Pa3/IeoB 79.6 30.8 30.8
JUCIUTLTAHBI
Bun uToroBoro KOHTpOJISL: 3auer 3auer
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Cemectp
Bcero
5 cemectp 6 cemecTp
Bun yae6HOMI paboThI
3E |Actp.u.| 3E |Actp.u.| 3E |Actp.u.
OO0mas Tpy10eMKOCTb JMCIHIIJIMHbI 4 108 2 54 2 o4
KonTakTHasi padora — ayaiuropHblie 3ausaTus: | 1.8 48 0.9 24 0.9 24
Jlexkun - - - - - -
[Ipaxtrueckue 3anstus (113) 1.8 48 0.9 24 0.9 24
JlabopaTtopusie paboTs (JIP) - - - - - -
CamocrosiTesibHas padoTa 2.2 60 11 30 11 30
KoHTakTHas camocTosiTeNbHas padboTa 0,3 0,15 0,15
2.2 1.1 1.1
CamocrosiTeTbHOE H3YUEHHE Pa3/IeiioB 59.7 29,85 29,85
TMCTIUTUTHHEI
Bun nroroBoro KoHTpoOIS: 3auer 3auer

5. TPEBOBAHMUSA K YCJIIOBUAM PEAJIN3AIIUU ITPOT'PAMMBI CHEHUAJIMTETA

5.1. TpeOoBaHusi K KaApPOBOMY 0OecIedeHUI0

KanpoBoe obecriedeHne mporpaMMbl CHEIMaIUTETa COOTBETCTBYET TpeboBaHusiM OI'OC
BO:

— peanuzanus IporpaMMbl CHEIHMATUTETa 00ecIeYuBaeTCsl PYKOBOSAIIMMU U HAy4dHO-
MeJarornyeckuMu pabOTHUKAMU YHUBEPCUTETa, a TaKkKe JIMIaMH, T[PUBICKAEMBIMU K
peaiu3allii MPOTPAMMBbl  CIELMATUTETa Ha YCJIOBUAX TI'Pa)JAaHCKO-IIPABOBOIO JIOTOBOPA,
KBaJIM(pUKaIMs KOTOPBIX COOTBETCTBYET KBaJIU(PUKAIIHOHHBIM XapaKTEepUCTHUKAM,
yCTaHOBIEHHBIM B EnnHOM KBanm(uKallMOHHOM CIPAaBOYHHUKE JOJDKHOCTEH pPYKOBOJWTENEH,
CHEIHAIMCTOB M Ciyxkaummx, pasnen «KpanupukannoHHble XapaKTEPUCTHKU JOJKHOCTEH
PYKOBOJUTENEH M  CHEIHUATUCTOB BBICHIETO MPO(PECCHOHATBHOTO M JOMOJHUTEIBHOTO
podeccuoHaIBHOTO 00pa3zoBaHUM, YTBEP>KICHHOM IPUKA30M MunucrepcTBa
3paBOOXpPAaHEHUST U colMaibHOTO pa3BuTusa Poccuiickoit ®enepaunu ot 11 suBaps 2011 r.
Ne 11 (3apeructpupoBan MunuctepctBom FOctunmu Poccuiickoit @eneparnuu 23 mapra 2011 r.,
Ne 20237) u npodeccroHanbHBIMU CTaHAAPTaMHU (IIPU HAJTHYUH);

— JI0dS IITaTHBIX HAyYHO-TIEarorH4ecKuX pabOTHUKOB (B MPUBEACHHBIX K
L[EJIOYUCIICHHBIM 3HAYEHUSIM CTaBOK) COCTABIISIET — JOJDKHA COCTABIIATH HE MeHee S0 MpoIeHTOB
OT 00IIIer0 KOJIMYeCTBa HAYyYHO-TIEIarOTHYECKIX PAOOTHUKOB YHUBEPCUTETA,

— JIONii Hay4HO-TIEIarOTHYECKHX PaOOTHUKOB (B MPUBEACHHBIX K IEIOYHCICHHBIM
3HAYEHUSIM CTaBOK), MMEIIUX oOpa3oBaHHE, COOTBETCTBYIOIIEE MPOQUII0 MpernoaaBaeMoit
JTUCHUIUTAHBL (MOTYJNsI), B OOIIeM YMCIIe HAyYHO-TIEJaroruueckux pabOTHHUKOB, PEaTU3YIOIINX
MporpaMMy CHeHalINTETa, T0JKHA COCTaBIATh HE MeHee 70 MPOLIeHTOB.

— JIONI1 HAayYHO-TIEIarOTHYECKHX PaOOTHUKOB (B MPUBEACHHBIX K IEIOYHCICHHBIM
3HAYEHUSIM CTAaBOK), UMEIOIIUX YIEHYIO CTENeHb (B TOM UHCIE YUCHYIO CTETEeHb, MPUCBOCHHYIO
3a pybexoMm u mpusHaBaemyto B Poccuiickoit @enepanun) u (UK) yIeHOE 3BaHUE (B TOM YUCTE
ydeHOe 3BaHue, MOJYYCHHOE 3a pyOe:koM U mpu3HaBaeMoe B Poccuiickoit @exeparyn), B 0011emM
YHClie HAY9HO-TIEarOTUYECKUX paOOTHUKOB, pealn3yOIIUX MPOrpaMMy CIIeUaInTeTa JOJIKHA
coCTaBJIATh HE MeHee 70 MPOLIEHTOB;
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— noJis1 paOOTHUKOB (B MPHUBEJCHHBIX K IIEJIOYMCICHHBIM 3HAUYEHUSM CTAaBOK) M3 4HCIa
pyKoBoJuTENIEH MU PpaOOTHUKOB OpraHu3alli, JESTEbHOCTh KOTOPBIX CBs3aHA C BHJOM
(Bumamu) npodecCHOHATBHON NESITeIBHOCTH, K KOTOPOW TOTOBUTCS OOydaromuiics, U (WIIH)
cnenuanu3anMeii W (WiIM) HampaBIeHHOCThIO (mpoduiem) peanusyemMold MpOTrpamMMbl
cCreranuTeTa (MMEIOMUX CTaX paboThl B TaHHOM MpodeccnoHaNbHOM 001acTH He MEeHee 3 JIeT)
B 0011eM umnciie pabOTHUKOB, pEaTU3YIONINX MMPOrpaMMy CIEIHAINTETa, T0JDKHA OBITh HE MEHee
5 IPOLIEHTOB.

5.2. MaTepuajbHO-TeXHHYECKOE 00ecrieyeHne

MarepuanbHO-TeXHHUECKasi 0a3a  yHUBEPCHUTETa  COOTBETCTBYET  JACHCTBYIOUINM
MPOTHUBOTIOKAPHBIM TpaBWIaM © HOpMaM H oOecredMBaeT TPOBEACHHE BCEX BHJIOB
TUCHHUIUTMHAPHOH W MEXKIUCIHWIUTMHAPHOW  MMOJTOTOBKH, MPAKTUYSCKOW ©  HaydHO-
HCCIIEIOBATENIbCKON pabOThl 00yJarOmMXCsl, NPEAYCMOTPEHHBIX YIEOHBIM IJIAHOM.

[lepeyeHp MaTepHaIbHO-TEXHUYECKOTO OOECIIEYEeHHUsI BKIIIOYACT: JIGKIIMOHHBIC y4eOHBIE
aymuropun  (00OpyIOBaHHBIE BHJICONPOSKIIMOHHBIM O0OpYJOBaHWEM JIIsl  TPE3EHTALNH,
CpeICTBaMU 3BYKOBOCIIPOHU3BEACHHUS, IKPAHOM, W MMECIOIINE BBIXOJ B MIHTEpHET), MOMEIIEeHUS
JUTSl TIPOBEJICHUS CEMUHAPCKUX M MPAKTHUYECKUX 3aHATHH (000pyn0BaHHBIE y4eOHOUM MeOemblo),
ONOMMOTEKY (MMEIONTYI0 pabovre KOMIBIOTEPHBIE MeCTa il OOYyYaroIIMXCs IO IMporpamme
CHEIMAINTETa, OCHANICHHBIC KOMITBIOTEpAMU C JOCTYIIOM K 0a3aM JIaHHBIX M BBIXOJIOM B
WuTepHer), 1abopaTOpHM, OCHAIICHHBIE COBPEMEHHBIM OOOpYHIOBAaHWUEM [UIS BBHITIOJTHEHUS
HAyYHO-HMCCIIEIOBATEIbCKOW  PadOThI, KOMIBIOTEPHBIE  Kiacchl. [Ipu  HCIOIB30BaHHUU
AIIEKTPOHHBIX H3JIaHUH YHHBEPCHTET OOECIeYMBAET KaXKIOro OOydJaromerocs BO BpeMs
CaMOCTOSITEIIbHOW TOJITOTOBKM pab0YMM MECTOM B KOMITBIOTEPHOM KIJIACCE C BBIXOJIOM B
WHTepHET B COOTBETCTBUU C TPYJOEMKOCTHIO U3y4aeMbIX TUCIUILINH.

MarepuanpHo-Texundeckoe obOecneuenne OOIl cnenuanuTeTa MO  CHEUAIBHOCTH
18.05.02 Xwumuueckasi TEXHOJIOTHS MAaTEPUAJIOB COBPEMEHHOW SHEPreTUKH, crierrann3amnus No
1 «Xumuueckas TEXHOJIOTHSI MAaTEPHAIOB SEPHOTO TOTUIMBHOTO ITHKIa:

5.2.1. Obopyoosanue, Heodxoo0umoe 6 06pazosamebHOM HPOUecce

— Qobopyoosanue 6 aabopamopuu «Memoovl ¢husuxo-xumuueckoeo amaiuza 8
MEeXHON02UU PEOKUX MEMAILIo8

1. Becwr mabopatopusie ONAUS,
. Becwl TexH. anmexkrponnbie 200/0,01,
. Monomep M-500,
. Cnextpodoromerp YD-BU/I,
Cymmnbenbiii mkad CHOJI,
. Tutparop aBromar. ATII-01 ¢ kommbrOTEpOM,
. ®otomerp miamenusii PI'P7 ¢ kommpeccopom,
. Cnextpodotomerp CD 2000,
. TepmocTart xuaxoctHoil upkynsaunonusiii LOIP LT-116a,
10. YerpoiictBo mis cymiku nocy sl [19-2000,
11. [etixep S-3,02.

— IIpubopvl u 0bopyoosarnue 6 1abopamopuu « Xumusi U MeXHON02UsL peOKUX Memaiios u

ypana»:

. AxBaguctunarop 12-10,

. Becer AR2140,

. Becsr ananmutnueckue GR-200,

. Becwl 1aboparopusie BJIP-200 Ne297,

. Mukpoxommpecccop 502 VD/12V,

. [lepememuBaroriee ycrpoiicrso 113-81,

. [lepememuBaromiee ycrporictBo [13-8310 co mratuBom,
. [lepememuBaroriee ycrpoiicrso 113-89,

. Curnanusatop 3arpssHeHHocTH (pyku) C3b-04,

O 031 DN~ W~
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10. Cymmnbasbrii mkad SNOL 24\200,

11. YerpoiictBo s cymiku nmocyast 113-2000,

12. ®oromerp KOK-3-01,

13. Lleiixep S-4,

14. Dnexrponeus CHOJI 10/11,

15. Dnexrponeus CHOJI 12/12,
— Ilpubopvl u 06opydosarnue 8 HAYUHBIX 1AOOPAMOPUSX OJisl ONPeOeleHUsl CBOUCME, CMPOEHUS U
NONYYeHUs  Mamepuaios  COBPEMEHHOU  OHEp2emuKku,  HeoOXOOUMbX 8  MexXHOI02UU
menjioHocumeneti U paouodKoN02UU:

TpyOuaras Bpamaromascs neur RSR  80/50/11 Naberthem B kommiekre,
razoananmsupytomas cucrema GSD, maboparopusiii mpubop ¢ aByms moxaymsimu  S80-K,
BHUOpAIIMOHHAs MEIBHHIIA, aBTOMATUYECKHI Ta30BbIii mMUKHOMETp ¢ Tepmoctatom MUPY-30-T,
oumuctusatop GFL 2102, nabopatopHas quckoBasi BHOpairionHass menbHuIa Pulverisette 9,
nabopatopubiii  BuOporpoxot Analysette 3, wonomep ¢ aBymss moxayasmu S80-K, Hacoc
BakyyMmHbIi RV3, neusb mydensHas L24\11, nnanerapuas menbHuia Pulverisette 5, mianerapuas
MukpomenbHuiia Pulverisette 7, npecc mabopatopusiii 54MP250, poTaiiioHHBIN JETUTENH TPOO
Laborette 27, cmekrpomerp suepromucnepcronnsiii X-CALIBUR, unenrpudyra Rotina 380,
cmecutens C 2,0, razoamamuzatop OMNIStar GSD 320, koMiuiekc HW3 CHHXPOHHOTO
TEPMHUYECKOTO aHajIM3aTtopa W ra3oBoro macc-crnekrpomerpa TG\DTA 7300 THERMOStar,
mukpockon [IOJIAP-3, meur mnpoxomHas «TepmokepaMmuika», yIbTpa3BYKOBas YCTaHOBKaA
bynasa-IT mozmens Y3AII-3/22-OI1, 10-Tu cTyneH4aThlii Kackaj| EHTPOOKHBIX IKCTPAKTOPOB,
Becet OHAUS, pH-merpsi, Cnekrpodoromerp KOPK, VYcraHoBka s KaBUTAI[HOHHOTO
BEIIIIETAYNBAHNS.

5.2.2. Yueono-naznaonwvie nocoousn:

KommnbroTepHble mnpe3eHTalMyd K JIEKIMOHHBIM KypcaM, MAaKeThl TEXHOJOTHYECKUX
YCTaHOBOK.

5.2.3 Komnosromepot, ungopmayuonHo-meneKOMMYHUKAUUOHHbIE cemu, Annapammo-
npozpammuble U AyOUOBU3YATbHbBLE CPEOCHEA:

[TepconanbHbIE KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeiBarensMu CD u DVD,
MPUHTEPAMU U MPOTPAMMHBIMU CPEJICTBaMU, B TOM YHCIIE€ POrpaMMaMHU JJIsl pacuera CIIeKTPOB
U3ITy4YeHUH, MPOEKTOPbI, IKPAHbI; ayIUTOPUU CO CTALIMOHAPHBIMU KOMILIEKCAMU OTOOpaskeHUs
uH(pOpMaLIUU C JIFO0OTO AIIEKTPOHHOIO HOCHUTEIIS; KOIMPOBAJIbHBIE allapaThl; JIOKaJIbHas CETh C
BBIXOJIOM B MIHTEpHET.

5.2.4. Ileuammnvie u 31eKmponnvie 00pazosamesvHvle U UHGOPMAUUOHHBIE PECYPChL:

NudopmanronHo-MeTOIMYECKHE MaTepHalibl: ydyeOHble MOCOOMS MO AUCHUILIMHAM
BApUATHBHOW YacTU MPOTPaMMBbl; METOAMUYECKHE PEKOMEHIAIMH K MPAKTHUYECKUM 3aHSITHUSIM;
AJIEKTPOHHBIE y4eOHbIE U3JAaHUS MO JUCUUIUIMHAM BAapUATHBHOM YacTH, HAyYHO-TIOMYISpPHBIC
AIIEKTPOHHBIC U3TAHUSI.

DneKTpOHHBIE 00pazoBaTeNbHBIE Pecypchl: KadeapanbHble OHMOTUOTEKH 3IEKTPOHHBIX
W3JIaHUW TO TUCIUIUIMHAM OCHOBHOW M BapUaTHUBHOM YacCTH; DJEKTPOHHBIE MPE3CHTAIUU K
pazzenaM JIEKIIMOHHBIX KYpCOB; y4eOHO-METOAUYECKHE pa3paboTku Kadeapbl B AJNEKTPOHHOM
BUJIE.

5.3. YueOoHO-MeTOANYECKOE 00eclIedeHue

VYHuBepcuter obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOrPaMMHOTO
oOecrieyeHus (cocTaB ompenensercs B paOouux MporpaMMax AMCHUUIUIMH (MOJyiel) u
MIOJUIEKUT €XKEroJHOMY OOHOBIICHHIO).

OOyuaromuMcst oOecriedeH A0CTyn (YAaJeHHbI JOCTyH), B TOM 4YHCIE B clydae
NPUMEHEHHs DJIEKTPOHHOTO OOydYeHMsl, AMCTAHIIMOHHBIX OOpa30BaTENIbHBIX TEXHOJOTHH, K
COBPEMEHHBIM TNPO(PECCHOHANBHBIM 0a3aM JaHHBIX M HH(POPMALMOHHBIM CIIPAaBOYHBIM
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CHUCTEMaM, COCTaB KOTOPBIX OTMPEICISeTCs B pabdo4yuX MporpaMmax IUCIHHIUIAH (MOIYJIei) u
MOJIEXKUT €KET0JHOMY OOHOBJIEHUIO

Jlia peanu3anuyu OCHOBHOM 00pa3oBaTebHON IPOrpaMMBbl MOATOTOBKU IO IPOTrpaMMe
cnenuanureTa 1o crenuanbHocTH 18.05.02 Xumuueckas TEXHOJIOTUS MaTEPUAIOB COBPEMEHHOM
SHEPreTUKH, CHelUaIn3aus No 1 «Xumuueckass TEXHOJIOTHSI MaTEpPHAIOB  SJIEPHOTO
TOTUTMBHOTO IIMKJIAa»  HCIOJB3YIOTCS (POHABI y4eOHOU, y4eOHO-METOIMYECKOW, HAy4YHOM,
MEPHOINICCKON HAYYHO-TEXHUYCCKOW nuTeparypsl MHDOpMAIMOHHO-OMOIMOTEYHOTO LEHTPA
(MBL]) PXTY um. JI.U. MenneneeBa u kadep, y9acTBYIOIIMX B PeaTU3allid PO TPAMMBIL.

Nudopmanmonno-oubnuoreunsnii  nentp (MBL)) PXTY wum. JA.UWN. Mengeneea
oOecrieunBaeT HMH(POPMALMOHHYIO MOJIACPKKY pEaIH3alliid  TPOTPAMMBI,  COACHCTBYET
MOJrOTOBKE BBICOKOKBATU(DUIIMPOBAHHBIX CIECIHAIIUCTOB, COBEPIICHCTBOBAHUIO Y4E€OHOTO
mpolecca, Hay4HO-UCCIIEI0BATEIbCKOM pabOThl, CIOCOOCTBYET Pa3BUTHIO MPOPECCHOHANBHON
KYJIbTYpbI OYIyIIEro CIerancTa.

UBL] ynuBepcutera oOecreuynBaeT OOy4YaOIMIMXCA OCHOBHOM y4ueOHOH, y4ueOHO-
METOJMYECKON M HAydyHOW IJIUTEpaTypoil, HEOOXOAUMOM JyIs pealn3alid M KadeCTBEHHOTO
OCBOEHHUS OOYYaIOLUIUMUCS 0 MporpaMMe CHelHraaIuTeTa 00pa30BaTeIbHOTO MpoIecca MO0 BCEM
qucuMiinHaM  npaktukaM U [MMA ocHoBHOW 00pa3oBaTeNbHOM MHpOrpaMMbl  HOJTOTOBKHU
WHXXEHEPOB 1o crenranbHOCTH 18.05.02 Xumuyeckass TEXHOJIOTHS MaTEPUAJIOB COBPEMEHHOM
SHepreTuku, crnenpanu3amus Ne 1 «XuMHUYecKass TEXHOJIOTMS MaTepHalioB  SIAEPHOTO
TOIUTMBHOTO ITHKJIa».

OO6muit 06seM MHOTOOTpacieBoro gouga MBI Ha 01.01.2020 r. cocraBmser 1 715 452
9K3.

®oHa ydeOHONW W y4eOHO-METONUYECKOW JHMTEPaTypbl YKOMIUICKTOBAH IMEYaTHBIMH H
AIIEKTPOHHBIMU H3JIaHUSIMU U3 pacdera 50 SK3EeMIUBIPOB KaXKIOTO W3 HM3JAaHUM OCHOBHOM
JUTEpPaTyphl, MEPEUNCICHHON B pabOyuX MporpaMMax TUCHUIUIMH (MOJIyJei), MpakTHUK, U He
MEHee 25 3K3eMIUIIPOB AOTIOTHUTEIbHON uTepatyphl Ha 100 oOyyarommxcs.

@DoHA OMOJHUTEILHON JHUTEpaTypbl BKIIOYACT TOMHMO YYeOHOW JUTEpaTyphl
obuIUaNBEHBIE, CHPaBOYHO-OMOMUOTpadUUecKne, CHCIUATM3UPOBAaHHBIE OTECYECTBEHHBIE U
3apyOexxHbIe IepUoANUEcKrie U HHPOPMAITUOHHbBIE U3TaHMUSL.

NuadpopManiioHHO-OMOIUOTEUHBI IIEHTP O0OECIEUYUBACT CaMOCTOSATEIbHYIO pPaboTy
oOyuaromuxcs B YHUTAJIbHBIX 3ajlaX, MPEJOCTaBIAS MIMPOKHM BBIOOp JHUTEpPaATYphl IO
aKTyaJlbHBIM HaIlpaBJICHUSAM, a TakKe oOecrneyuBaeT AOCTyH K npodeccHOHaIbHBIM 0azam
JTAHHBIX, UHOOPMALIMOHHBIM, CIIPABOYHBIM U IIOMCKOBBIM CHCTEMaM.

Kaxxnprit obydaromuiicss obecriedeH CBOOOIHBIM JOCTYIIOM M3 JIFOOOH TOYKH, B KOTOPOI
uMeeTcss JocTynm K ceth MHTepHeT W K 31eKTpoHHO-OMOnmoreunoit cucreme (DBC)
VYHuBepcurera, KOTOpas COIEPXKHUT PpPa3JIMUHbIE M3JaHUS [0 OCHOBHBIM H3y4aeMbIM
JUCHUIUIMHAM U c(hopMHpOBaHa MO COTJIACOBAHMIO C MpaBooOIafaTeNsIMU y4eOHON U yuyeOHO-
METOIMYECKOM JIUTEepaTypHI.

Jis  Oomee TMONHOTO M OMNEPATUBHOTO  CHPAaBOYHO-OMONMHMOrpaduyeckoro
unpopmannonHoro obcmyxuBanusi B MBI peanuzoBana TexHonorus DIEKTPOHHON JOCTaBKU
JOKYMEHTOB.
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DJIeKTPOHHbIe HH(OpPMallHOHHBIE pecypchl, HCIOJIb3yeMble B Ipouecce 00y4eHHs

Ne ONEeKTPOHHBIN PexBusutel norosopa (Homep, XapakTepucTuka
pecypc JlaTa 3aKJIFOUEHHs], CPOK oubmroreyHoro GpoHAa, TOCTYI
JeNcTBU), ccplika Ha cat OBC, | K KOTOpoMy IIPeIOCTaBIIAETCS
CyMMa JIOTOBOpPA, KOJIMYECTBO JIOTOBOPOM
KIIFOUeH
DNEeKTPOHHO- [IpuHaAJIeKHOCTH - CTOPOHHSIS Koseknuu: «Xumus» - u3a-sa
ouoIIMoTeyHas PexBusuthl norosopa - OOO HOT, «Xumus» - u3a-a
cucrema (9bC) «U3narenscTBo «Jlanby», norosop | Jlaboparopus 3HaHUH,
«JIAHb» Ne 33.03-P-2.0-1775/2-10 «Xumusa» - u3a-sa «JIAHby,

oT 26.09.2019r.

Cymma noroBopa — 642 083-68
Cpoxk nelicTBus ¢ «26» ceHTAOps
2019r. no «25» cents0ps 2020r.
Ccrunka Ha caiit ObC —
http://e.lanbook.com

KonunuecTBo Kitovent - goctyn ist
3apErUCTPUPOBAHHBIX
noss3oBareieit PXTY ¢ moboro
KOMITBIOTEpA.

JlonmotHUTENbHBIN

Jorosop Ne 33.03-P-3.1-
2217/2020 ot 02.03.2020 r.
CymmMma noroBopa- 30 994-52
Cpok aeiicTBus

¢ «02» mapra 2020 r.

1o «25» centsaops 2020 r.
Ccriika Ha cait ObC —
http://e.lanbook.com
KonundecTBo Kitoyeit - foctyn jyist
3apeTruCTPUPOBAHHBIX
noJib3oBateiie PXTY ¢ mro6oro
KOMITBIOTEPA.

Horosop Ne 33.03-P-3.1-
2173/2020

Cymma norosopa — 747 661-28
Cpok nerictBus [Joroopa

¢ «26» cenTsa6ps 2020r.

1o «25» centsaops 2021r.
Ccruika Ha caiit 9bC —
http://e.lanbook.com
KonnuecTBo kitouelt - 1ocTym uist
3aperuCTPUPOBAHHBIX
noab3oBateneii PXTY ¢ moboro
KOMIIBIOTEPA.

VY maneHHbslid 10CTyN NTOCTe
MepCOHANBHON PErnCTpallii Ha
caiite OBC.

«Xumusi»-KHUTY (Kazanckuii
HallMOHAJIbHBII
MCCIIETOBATENbCKHI
TEXHOJIOTUYECKHI
YHUBEPCUTET), «XUMHUSD) - U3]I-
Ba OUBMATIIUT»,
«adopmaTukay - u3a-Ba
«JIAHb», «<Mudpopmatukan-
HannonaneHb1it OTKPBITHIN
VYuusepcurer «MHTYUT»,
«HXeHEepHO-TeXHUYECKUE
Hayku'"-u3a-Ba «JIAHbDbY,
«Teopernyeckass MEXaHUKa»-
n3na-Ba «JIAHb», OxonoMmuka u
MEHEKMEHT»- u3/1-Ba Jlamkon
u K., a Takke oTaeIbHBIC
U3JIaHUSI B COOTBETCTBHHU C
JoroBopom.
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DNEKTPOHHO - [Ipunaane:xHOCTb — COOCTBEHHAsT | DIEKTPOHHBIE BEPCHH yIeOHBIX
OoubnmoTeyHas PXTY. Y Hay4HbIX U3/1aHUH aBTOPOB
cuctema UBL] Ccpuika Ha caift 9bC — PXTY no Bcem OOIL.
PXTY um. http://lib.muctr.ru/
J.M.MenneneeBa Joctyn g noyb3oBarenein
(ma 6aze AIBC PXTY c moboro koMIproTepa
«HpOucy)
WNudopmanmonno- | [IpuHAIEKHOCTS CTOPOHHSIS. OnexTpoHHas 6uOIMoTEKa
CIpaBOYHAas PexBuzutel kouTpakta — OO0 HOPMAaTUBHO-TEXHUYECKUX
cucrema «MHDOOPMITPOEKTY, usnanuii. Conepxut 6oJee
«TEXOKCIIEPT» | xoutpakt Ne 189-2647A/2019 40000 HaIMOHATBHBIX
«Hopwmsl, npaBuna, | Ot 09.01.2020 1. crangaptoB u qp. HT/]
CTaHIapTHI CymmMma norosopa — 601110-00
Poccumy. C «01» saBaps.2020 r.

o «31» nexabps 2020 r.

Ccpuika Ha caiit ObC —

http://reforma.kodeks.ru/reforma/

KonunuectBo kitoueit — 5

JULEH3UN + JOKaJbHBINA TOCTYII C

komnbroTepoB MBI,
ONeKTpOHHAas [IpuHaIe)KHOCTD — CTOPOHHSA B OBbJ] noCTynHBI 3JIEKTPOHHBIE
o6ubnmnoreka PexBusutel norosopa — ®PI'bY BEPCUU JUCCEPTALNI

muccepranuii (3b/]
PI'B).

PT'B, Jorosop Ne 33.03-P-3.1-
2173/2020

CymmMma moroBopa - 398 840-00
C «16» mapta 2020 1.

no «15» mapra 2021 r.

Ccrika Ha cait ObC —
http://diss.rsl.ru

Koanuectso kmroueit — 10
nuuen3ui + pacneuyatka B UBLI.

Poccuiickoii ['ocynapcTBeHHOM
OMOINOTEKHU:

¢ 1998 roga — 1o
CHEIHAIbHOCTSIM:
"DKOHOMHUYECKHE HAyKu",
"FOpuanyeckue Hayku",
"[lenarornueckue Hayku" u
"[Icuxonmoruyeckue HayKu'";
¢ 2004 roga - o BceM
CHEIHNAILHOCTSIM, KpOMe
MEAMIMHBI U (papMaluy;

¢ 2007 rona - mo BceM
CHEIUAIBHOCTSIM, BKJIIOYAs
paboThl O METUITHE U
dhapmarnuu.

bJI BUHUTU PAH

[IpuHaIe)KHOCTD CTOPOHHSIS,
PexBuszute noropopa- BUHUTHU
PAH

Horosop Ne 33.03-P-3.1-
2047/2019 ot 25 despans 2020 r.
CymmMma norosopa - 100 000-00

C «25» despains 2020 r.

no «24 » ¢espans 2021 .
Cchliika Ha CauT-
http://www.viniti.ru/
KonuuaectBo xiroueit —
JIOKAJIbHBIN IOCTYIT IS
noJsib3oBarenet PXTY B UBI]
PXTY.

Kpynneiimas B Poccun 6a3
JTAHHBIX 110 €CTECTBEHHbIM,
TOYHBIM M TEXHUYECKUM
HaykaM. Bxirouaetr maTepuasl
PX (PedeparuBHoro xypHaia)
BUHUTU ¢ 1981 r. O0Omuii
00beM B/I - 6onee 28 MIIH.
JOKYMEHTOB
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Hayuno-
JIEKTPOHHAs
oubnmnoreka
«eLibrary.ru»

[IpuHauIeKHOCTD — CTOPOHHSA
PexBusuTel norosopa —

00O Hay4nast 3neKTpoHHas
OoubIMoTeKa,

norosop Ne 33.03-P-3.1

2087/2019
CymmMma norosopa — 1100017-00
C «01» suBaps 2020 1.

o «31» nexabps 2020 r.
Cchulka Ha caiT —
http://elibrary.ru
KosmuecTBo kimroueit — noctyn
s monb3oBareneit PXTY mo IP-
aJpecaM HEOTrpaHWYEH.

Hayunas snextpoHHas
oubnuorexka eLIBRARY.RU -
ATO KPYHNHEUIINUN POCCUMCKUI
UH(POPMALMOHHO-
AQHAJIMTUYECKUI ITOPTAJI B
00J1aCTH HAayKH, TEXHOJIOTUH,
MEIUIIMHBI U 00pa30BaHuUs,
coJiepxaiuii pedepaTsl U
MOJIHBIE TEKCTHI OoJiee 29 MITH
HAyYHBIX CTATEH W MyOJIUKAIIHN,
B TOM YHCJIE SJIEKTPOHHbIE
Bepcuu 6osiee 5600 poccuiickux
HaY4YHO-TEXHHUYECKUX
JKYPHAJIOB.

CripaBouHo-
IpaBoBasi cHUCTEMaA
«KoHcynbTanT+H»

[IpuHAIICIKHOCTH CTOPOHHSIS-
Horosop Ne 174-2473A/2019
0T 26.12.2019 .

Cymma joroBopa - 927 029-80
C «01» suBaps 2020 r.

o «31» nexadps 2020 r.
CcrlIKa Ha CauT-
http://www.consultant.ru/
KonnuecTtso kimoueii — 50
M0JIb30BATEJILCKUX JIMIIEH3HH 110
IP-anpecam.

CrnipaBo4HO-TIpaBOBasi CUCTEMA
10 3aKOHOJATEIbCTBY
Poccuiickoit @enepanuu.

CnpaBoyHo-
MpaBoBasi cUCTEMa
lapanT»

[IpuHaIe)KHOCTH CTOPOHHSIS
JloroBop Nel166-2355A/2019
ot 23.12.2019 .

CymmMma noroBopa - 603 949-84
C «01» ssaBaps 2020 r.

o «31» nexadbps 2020 r.
CchlIIKa HaA CalT —
http://www.garant.ru/
KoaunuectBo kmroueit — 50
I10JIb30BATEIbCKHUX JTUIEH3UH 110
IP-anpecam.

I"apanT — cpaBOYHO-TIpaBOBAs
CUCTEMa I10 3aKOHO/IaTeIbCTBY
Poccuiickoit denepanum.

DNEeKTPOHHO-
oubnnoTeyHast
cucTreMa
HM31aTelILCTBA
"FOPAUT"

[IpuHaaIeKHOCTH CTOPOHHSSA-
«DNEeKTPOHHOE U3ATEIHCTBO
FOPAT»

Jorosop Ne 33.03-P-3.1-220/2020
o1 16.03.2020 1.

CymmMma norosopa - 324 000-00

C «16» mapta 2020 r.

no «15» mapra 2021 r.

Ccbuika Ha caiT —
https://biblio-online.ru/
KonudectBo kiroueii - 10CTyn a1
3aperucTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

DnekTpoHHas 6ubIHoTEeKa
BKItouaet 6osiee 5000
HalMEHOBAHUN Yy4eOHUKOB U
yueOHBIX MTOCOOUI 10 BCEM
OTpaciisiM 3HaHUU Ui Bcex
YpOBHEH Mpo(hecCHOHATBHOTO
00pa3oBaHus OT BETYLINX
HAaYYHBIX ILIKOJ C COOJIIOJICHUEM
tpeboBanuii HOBbIX PI'OCoB.
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10

DNEeKTPOHHO-
OoubnroTeyHas
cucrema
«KoHcynbTaHT
CTYJICHTa»

[IpuHaUIe)KHOCTD CTOPOHHSAS-
00O «Ilonurexpecypc»

Jorosop Ne 33.03-P-3.1-218/2020
Ot «16» mapta 2020 r.

CymmMma norosopa-36 500-00

C «17» mapta 2020 r.

no «16» mapra 2021 r

Ccpbuika Ha calT —
http://www.studentlibrary.ru
KonunuecTBo Kirovent - goctyn uist
3aperuCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

KommiekT n3ganuii, BXOIAIINX
B 0a3y JaHHBIX «DJIEKTPOHHAS
OHOIMOTEKA TEXHUIECKOTO
BY3ay.

11

DNeKTPOHHO-
OubIMoTEeYHAS
cucreMa
«ZNANIUM.COM

»

[TpuHAIIEKHOCTH CTOPOHHSIS-
000 «(3HAHHUYM»,

Horosop Ne 4309 »6¢ 33.03-P-3.1-
2215/2020

oT «20» mapta 2020 r.

CymmMma norosopa-30 000-00

C «20» mapta 2020 1.

o «19» mapra 2021r

CchplTKa Ha CaiT —
https://znanium.com/

KonunuecTBo kitoveit - goctyn ist
3apeTrUCTPUPOBAHHBIX
noss3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

Konnekuus u3ganuii yaeOHMKOB
U y4eOHbIX ocoOui Mo
pPa3IUYHBIM OTPACIISIM 3HAHUN
JUISL BCEX YPOBHEM
poeCCHOHAIBHOTO
00pa3zoBaHUsI.

12

NudopmanmonHo-
aHaJIUTHYECKas
cucTeMa Science
Index

[IpuHaaneXxHOCTh CTOPOHHSS-
00O «Hayunas snexkTpoHHas
OoubnaroTeKa»

Jorosop Ne SIO-364/19 33.03-P-
3.1-2103/2019

oT «17» despans 2020 r.
CymmMma norosopa-90 000-00
Cpok aeiticTBus

¢ «17» dpepans2020 r.

o «16» despans 2021 r.
Ccbuika Ha caT —
http://elibrary.ru

KonunuectBo xiroueit —
JIOKAJIbHBIN TOCTYT JUIst
cotpyaHukoB MBI

JlucraHunoHHas mojiepKKa
MyOIUKAIIMOHHON aKTUBHOCTHU
npernojaBaTesieil yHUBEPCUTETa

13

M3narenscTBO
Wiley

[IpuHaANEKHOCTH CTOPOHHSIS.
HanuonansHas noamnucka
(MunoOpnayku+ PODU)
HHupopmanrioHHoe mucbMo
PO®OU ot 07.07.2020 1. Ne 694

C «01» suBaps 2020 1.

o «31» nexabps 2020 r.

Ccbuika Ha caT —
http://onlinelibrary.wiley.com/
KonunuecTBo kirouei - 10CTyn st

KOJ'IJ'IGI(I_II/ISI JKYPHAJIOB I1I0 BCEM
obmacTsaM 3HaHPII>i, B TOM YHCJIC
HN3BCCTHLIC KYPHAJIbI 110 XUMUH,
MaTCpruaJIOBCACHUIO,
B3PbIBYATHIM BCIICCTBAM U JP.
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nosns3oBareneit PXTY mo IP-
azpecaM HeorpaHuueH. Bo3moxxeH
YAQJIEHHBIN JOCTYII MOCIIE
VHJIMBUAYQJIIbHOM PErUCTPALUH.

14 QUESTEL ORBIT | [IpuHamiexxHOCTh CTOPOHHSIS. ORBIT sBnsiercs riao0anbHbIM
HaunonansHas noanucka OTIEPaTUBHO OOHOBIISIEMBIM
(MunoOpHayku+ PODN) IIaTEHTHBIM IIOPTAJIOM,
NudopmanronHOe MUCHEMO MTO3BOJISIOIINM OCYILIECTBIIATh
PODU ot 09.10.2020 r. Ne 1162 MOUCK B MIEPEYHE 3asBOK Ha
C «01» saBaps 2020 r. MAaTEHTBI, MOJYYCHHBIX,
o «31» nexabps 2020 r. npuban3uTenbHo, 80-
Ccplika Ha calT — MATEHTHBIMU YUPEKICHUSIMU B
https://orbit.com Pa3IMYHBIX CTPAaHAX MUpA
KosmuecTBo Kimrouei — nocryn IIPEIOCTABIICHHBIX TPAHTOB.
qutst mosib3oBatenet PXTY mo IP-
ajZipecaM HEOTpaHUYEH.
15 American Chemical | ITprHaaIeKHOCTh CTOPOHHSIS. Komnexmnust KypHaioB 1o
Society Hanmonanouasg noanucka XUMHU U XUMHYECKOH
(Muno6pnayku+ POON) texHosioruu Core +
NudopmanronHoe mucsmMo u3JlaTeNbCcTBa American
PODU ot 25.06.2020 1. Ne 637 Chemical Society
C «01» suBaps 2020 r.
o «31» nexabps 2020 r.
Ccblika Ha calT —
http://www.acs.org/content/acs/en.
html
KonunyecTBo kiroven — 1octyn
1utst mosib3oBateneit PXTY o ip-
ajZipecaM HEOrpPaHUYEH.
Hactpoiika ynajieHHOTO JI0CTYyIA:
https://pubs.acs.org/page/remoteac
cess
16 baza nannbix [IpuHaIeKHOCTh CTOPOHHSIA. CtpykTypHO-XUMHYECKas 6a3a
Reaxys u Reaxys HanwmonanpHasg noanucka JlaHHBIM Reaxys BKitoUaeT B
Medicinal (Muno6puayku+ PODI) cebs CTPYKTYpHYIO 6a3y
Chemistry NudopmanronHoe mucsMo TAHHBIX XUMHUYECKHUX
Kommanuu Elsevier | POOU ot 10.07.2020 r. Ne 712 COEIMHEHUH U UX
C «01» suBaps 2020 r. SKCIIEPUMEHTAIbHBIX CBOMCTB,
o «31» nexadbps 2020 r. pedepaTuBHyio 6azy
Ccbuika Ha caT — JKYPHAJIBHBIX U TATEHTHBIX
https://www.reaxys.com/ nyOJIMKaIuii, 6a3y XMMUYECKUX
KonunuecTBo kimtoueit — noctyn peakiuii ¢ pyHKIHuen
Juis monws3oBareneid PXTY no IP- | mocTpoeHus miaHa cuHTes3a.
aZpecaM HEOTpaHUYEH. Monyns OHOTOTHYECKT
Y 1aneHHblid TOCTYII. aKTHUBHBIX COCIMHCHUH,
OMONOTUYECKUX MUIIICHEH,
(bapMaKoIOTUYECKUX CBONCTB
XUMUYECKUX COCTUHEHUI
Reaxys Medicinal Chemistry
ABJISICTCS. KPYIIHEUILIEH B MUPE
0a30i1 TaHHBIX.
17 Pecypcol [IpuHaIe)KHOCTD CTOPOHHSSL. OTKpBIT AOCTYN K pecypcam:
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MEXIYHAPOIHOM
KOMIIaHUHU
Clarivate Analytics

HammonanbHas moamucka
(MunoOpuayku+ PODI)
HNudopmanrioHHoe mucbMo
PODU ot 07.07.2020 1. Ne 692

C «01» suBaps 2020 1.

o «31» nexadps 2020 r.

CchblIKa Ha CalT —
http://apps.webofknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11j2TUYmdd7b
UatOlJ&preferencesSaved=
KonunuecTBo Kirouen — 1octyn
Jutst moJib3oBatenet PXTY mo IP-
aJpecaM HEOTPaHUYEH.

Y naJIeHHBIN TOCTYIL.

WEB of SCIENCE —
pedepaTuBHas U
HayKoMeTpHuecKas 0a3a
JTAHHBIX.

MEDLINE — pedeparuBnas
0a3a JaHHBIX 110 MEUITUHE.

18

DNEeKTpOHHBIE
pecypcbl
W3/1aTeNbCTBA
SpringerNature

[IpuHaIe)XKHOCTH CTOPOHHSSL.
Hanmonanbuasg nmoanucka
(Muno6pnayku+ POON)
NudopmanronHoe mucsmMo
PODU ot 17.07.2020 1. Ne 743

C «01» suBaps 2020 r.

o «31» nexadps 2020 r.

CchIIIKa Ha calT
http://link.springer.com/
KonunyecTBo kirovent - foctyn ist
noans3oBatreneiit PXTY mo IP-
azpecaM HeorpaHu4eH. Bo3mokeH
yAQJIEHHBIN JOCTYII.

- [TorHOTEKCTOBAS
KOJUICKO WA JICKTPOHHBIX
JKYpHaJIOB  Springer 1o
Ppa3iInYHBIM OTPACIIIM 3HaHUH
(2019 1.)
http://link.springer.com/
ITomHOTEKCTOBASA KOMIEKITHS
*KypHaioB (apxuB 1893-1945)
http://link.springer.com/

- [TorHOTEKCTOBBIC 85
xypuaios Nature Publishing
Group
https://www.nature.com/siteinde
x/index.html

- KOJ’IJ’IGKHI/IH HaY4YHBIX
IMTPOTOKOJIOB I10 Pa3JIMNYHBIM
OTpaciisIM 3HaHUM Springer
Protocols
http://www.springerprotocols.co
m/

- KOJ’IJ’IGKL{I/I}I HAaYYHBIX
MaTCpHaIoB B oOmactu
q)HSI/I‘leCKI/IX HAayK U
WHXXUHUPUHTA Springer
Materials (The Landolt-
Bornstein Database)
http://materials.springer.com/
- ITomHbIM nOCTYTI K
CTaTUYCCKUM U JTUHAMHWYCCKUM
CIIPpaBOYHBIM U3 JaHHUAM IO
0001 TeMe

- PedepatuBnas 6a3za
JAaHHBIX I1O YUCTOHN U
HpHKHaﬂHOﬁ MaT€MaTuKe
ZbMATH http://zbmath.org/

- Nano Database
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https://goo.gl/PdhJdo
[TosiHOTEKCTOBAS KOJUIEKLIUS
KHHUT U3/1aTeNIbCTBA
SpringerNature 1o pa3au4HbIM
oTpaciisaM 3HaHu# (2019 1.)
http://link.springer.com

19 Baza manabIX [IpuHaIe)KHOCTH CTOPOHHSISL. SciFinder — [IOVICKOBBIN
SciFinder HaunonaneHas noanucka CepBHuC, o0ecrneYnBaroIMn
KOMIIaHUH (Muno6puayku+ PODI) MHOTOACTIEKTHBIM TOHUCK  Kak
Chemical Abstracts | MudopmanroHHOE MUCHEMO oubmorpaduuecKoi
Service PODU ot 25.06.2020 1. Ne 635 uHpopMmanuu, TaK u

C «01» suBaps 2020 r. uHpopMaIUi MO0 XHUMHUYCCKUM
o «31» nexadbps 2020 r. peaKIusm, CTPYKTYPHBIM
Ccbuika Ha callT — COCMHCHUSM M  IIaTCHTaM.
https://scifinder.cas.org OcHoBHas TeMaTHKa
KonuuectBo kiroueit — noctyr 0OIIMPHOTO TIOUCKOBOTO
nus nons3oBarenedt PXTY no [P- | MaccuBa — XuMUs, a Takke psjl
ajipecam | MepcoHaIbHOM CMEXHBIX JUCIMIUIUH, TaKUX
pETUCTpaIIHH. Kak MaTepUuaIoBe/ICHNUE,
ouoxumMusg U OHMOMEIUIIMHA,
dapmakomnorus, XUMHYECKast
TEXHOJOTusl, (PU3MKa, Te0JIOTHUS,
METAJITypPTUs U JpyTHE.

20 Komnexmun [IpuHaAIEKHOCTH CTOPOHHSIS. «Freedom Collection»
W3/1aTeNbCTBA HarmonansHas moamnucka — MOJHOTEKCTOBAs KOJIJIEKITUS
Elsevier na (Muno6pnayku+ POON) AJIEKTPOHHBIX KYPHAJIOB
iatpopme WNudopmanioHHOE MUCHEMO uznarenbcTBa Elsevier mo

ScienceDirect

PODU ot 07.07.2020 1. Ne 772

Ppa3JIMIHBIM OTPACIIAIM 3HaHHﬁ,
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C «01» suBaps 2020 1.

o «31» nexadps 2020 r.
Ccbuika Ha calT —
https://www.sciencedirect.com
KosmmuecTBo Kimtouei — 10cTyn
qutst moJsib3oBateneit PXTY mo IP-
aapecaM. Y JaJeHHBIA TOCTYIL.

BKJItouaronias He menee 2000
HAUMEHOBAHMIA IEKTPOHHBIX
KYpPHAJIOB.

«Freedom Collection eBook
collection» — coxepxur Goiee
5 000 xHur no 24 pazau4HbIM
MPEAMETHBIM 00JIaCTSIM
€CTCCTBCHHBIX, TCXHUYECKUX U
MEMIIMHCKUX HaYK.

Hoctyn x apxuBam 2015-2019
IT.

22

American Institute
of Physics (AIP)

[IpuHaIe)XKHOCTH CTOPOHHSSL.
HammonanbHas moamicka
(Muno6pnayku+ POON)
NHudopmanronHoe mucsmMo
PODU ot 19.10.2020 Ne 1188

C «01» suBaps 2020 1.

o «31» nexadps 2020 r.

C «01» suBaps 2020 r.

o «31» nexadps 2020 r.

CchplTKa Ha CaiT —
http://scitation.aip.org
KonmuecTBo kimroueit — nocryn
i moab3oBarener PXTY mo IP-
aZipecaM HEOTpaHUYCH.
Hactpoiika ynaienHoro gocrymna:
https://www.scitation.org/remote-
aCCess

Konnekuus xypHanoB 1o
TEXHUYECKUM U €CTECTBEHHBIM
HayKaM M3/1aTelbCcTBa
AMEpHUKaHCKOTO MHCTUTYTA
¢uzuxu (AIP).

23

Scopus

[IpuHaAIe)KHOCTH CTOPOHHSIS.
HanunonansHas moammuckKa
(Muno6puayku+ PODI)
HNudopmanronHoe mMcbrMo
PODOU ot 19.10.2020 1. Ne 1189
C «01» ssaBaps 2020 r.

o «31» nexadbps 2020 r.
CchllIKa HaA CalT —
http://www.scopus.com.
KonnuecTBo kitoueit — 1ocTyn
1 nnoab3oBatened PXTY mo IP-
aJpecaM HEOTpaHUYEH.

Y 1aneHHbIid TOCTYII.

MynbTUANCIUTUINHAPHAS
pedepaTuBHAS U
HayKoMeTpHueckas 0a3a

JAHHBIX M3/1aTeNbCTBA
ELSEVIER

24

Royal Society of
Chemistry
(Koponesckoe
XUMUYECKoe
0011eCTBO)

[IpuHa Ie)XKHOCTD CTOPOHHSSL.
HanmonansHas moanucka
(MunoOpnayku+ PODU)
NudopmanronHoe mucsMo
PODU ot 20.10.2020 1. Ne 1196
C «01» suBaps 2020 T.

o «31» nexadps 2020 r.
CchlJIKa HaA CalT —
http://pubs.rsc.org

KonunuecTBo kitoueit - 1ocTym it
noas3oBareneir PXTY mo IP-

Kommexmus BKJIIOYAET 44
JKypHaa. Temartuka:
OpraHuueckas, aHaluTHYecKas,
dbuznueckas XuMus, OHOXUMHUS,
AIIEKTPOXUMHUS, XUMHYECKUE
TEXHOJIOTHH.
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https://www.sciencedirect.com/
http://scitation.aip.org/
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aJjpecaM HEOIpaHUYEH.
Hacrpoiika ynaneHHoro gocrymna:
https://www.rsc.org/covid-19-
response/publishing-remote-
access

BecrutatHbie apXUBHBIE KOJUIEKIIUH, IproOpeTeHHble MUHOOpHAYKH ISl BY30B

ApxuB WM3patenbctBa American Association for the Advancement of Science.llaker
«Science Classic» 1880-1996

ApxuB U3znarensctBa Annual Reviews. [Maker «Full Collection» 1932-2005

ApxuB uzgarensctBa MHcTuTyTa Qumsuku (BenukoOpuranus). Ilaker «Historical Archive
1874-1999» ¢ mepBoTO BHITyCKa KaxI0T0 *KypHana o 1999, 1874-1999

ApxuB wuznarensctBa Nature Publishing Group. Ilaker «Nature» ¢ mepBOro BbITyCKa
nepBoro Homepa 1o 2010, 1869-2010

ApxuB m3narenbctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIITyCKa KaKJ0T0 XypHana o 1995, 1849-1995

ApxuB wusnarensctBa Sage. Ilaker «2010 SAGE Deep Backfile Package» ¢ mepBoro
BBITTyCKa KaK10T0 XypHaiia mo 1998, 1890-1998

ApxuB mu3narenbctBa Taylor & Francis. Full Online Journal Archives. ¢ nepBoro Bblmycka
Ka)K70r0 )KypHaya mo 1996, 1798-1997

ApxuB um3marenbctBa Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BEIyCKa Kaa0ro xypHaia mo 2011, 1827-2011

Apxus xypHasioB Koponesckoro xumuueckoro oomectBa(RSC). 1841-2007

ApXMB KOJUICKIIMM JKypHaJoB AMepukaHcKoro reodusudeckoro cotosa (AGU),
npeaocTaBisieMbnid m3aarenbctBoM Wiley Subscription Services, Inc. 1896-1996

becninaTtable ouiManbHble OTKpPBITHIE pecypchl UHTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/
Pecypc o6benunser 6onee 10000 HaydHBIX )KYPHAIOB IO PA3IMYHBIM OTPACISIM 3HAHUN
(oxo0J10 2 MWJIITHOHOB cTatei) n3l134 crpan mupa.
2. Directory of Open Access Books (DOAB) https://www.doabooks.org/
B ©0aze pasmemeno Oonee 3000 KHMr TI0 pa3IMYHBIM  OTpacisM 3HAHHM,
MPEAOCTABICHHBIX 122 HAyYHBIMU U31ATEJIbCTBAMMU.
3. BioMed Central https://www.biomedcentral.com/
ba3za mannpix Brmrowaer ©Oosiee 300 perneH3HpyeMbIX JKYPHAJIOB 1O OHMOMEIWIIMHE,
MEJMIIMHE U eCTEeCTBEHHBIM HayKaM. Bce cTaTbu, pa3mellleHHbIe B 0a3e, HaxXOIsATCS B
CBOOOJHOM JOCTYIIE.
4. DnexTpoHHBIN pecype arXiv https://arxiv.org/
Kpynuelimum OecraTHbI apXUB  SIEKTPOHHBIX HAYUHBIX MYOIHMKAIUi 1O pas3aenam
¢bu3uku, MaTeMaTuku, UHPOPMATHUKU, MEXaHUKHU, aCTPOHOMHUHM U Ouojoruu. Mmeercs
MOAPOOHBIM TeMAaTUYECKUN KaTajor W BO3MOXKHOCTh TMOMCKAa CTaTel MO MHOXKECTBY
KpUTEPHUEB.
5. Komnexius xxypranos MDPI AG  http://www.mdpi.com/
MHoroaMcuuIUIMHAPHBIA TU(PPOBOI M3IATENBCKUM pecypce, ABIseTcs MIaTGOpMON IIs
PELEH3UPYEMBIX HAy4YHBIX XYPHAJIOB OTKpPHITOro noctyna, uzgatouuxcs MDPI AG
(bazens, IlIBeimapus). HM3patenscTBO BhIMyckaeT Oosiee 120  pa3zHOOOpa3HBIX
3NEKTPOHHBIX )KYPHAJIOB, HAXOAAIIUXCS B OTKPBITOM JOCTYIIE.
6. HzmarenbctBO ¢ OTKpBITHIM noctynoM InTech http://www.intechopen.com/
[TepBoe u kpymHelIIee B MUPE U3AaTEIbCTBO, MyOIHUKYIOIEee KHUTH B OTKPHITOM
nocryne, okosio 2500 HayuHbIx u3ganuil. OCHOBHas TeMaTUYecKasi HalpaBJI€HHOCTD -
(bu3nUecKre U TeXHHYECKHUEe HAyKH, TEXHOJIOTUHU, METUITMHCKUE HAYKH, HAYKU O )KU3HHU.
7. ba3a nmannbix xumuueckux coequaenuit ChemSpider http://www.chemspider.com/
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ChemSpider — sTo GecrutaTHas Xxumuyeckasi 0a3a JaHHBIX, IPEIOCTABISIOMAs ObICTPBIH
JocTyn K Oosee yeM 28 MHMJUIMOHAM CTPYKTYP, CBOMCTB M COOTBETCTBEHHOM
uH(pOpMaIUH. Pecypc mnpunamiexur KoponeBckoMy XHMHYECKOMY OOIIECTBY
Benmukoopurtanuu (Royal Society of Chemistry).
8. Koumnekuus xypuanos PLOS ONE http://journals.plos.org/plosone/
PLOS ONE — komnexkmusi »XypHalioB, B KOTOPBIX IyOJMKYIOTCS OTYETHl O HOBBIX
UCCIIEIOBAaHUAX B 00JacTM €CTECTBEHHBIX HAyK M MeAuLUMHBL. Bce KypHabl
pasmenieHsl B cBoOomHOM jgoctyrne (Open Access), Bce CTaTbU MPOXOAST CTPOTOe
Hay4yHO€ peLEH3UPOBaHUE.
9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/
BenomcTBo no natentam u ToBapabM 3HakaMm CLIIA — USPTO — npenocrasinsier
CBOOOHBIN JOCTYH K aMEPUKAHCKUM MaTeHTaM, ONyOnuKoBaHHBIM ¢ 1976 1. o
HaCTOSIIEe BPEMSL.
10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
[Tatentsl (OO mareHTHbIE 3asBKU) Oosnee 50 HalMOHATBHBIX M HECKOJBKHX
MEXAYHApOJHBIX MATEHTHBIX OIOpO, B TOM 4YHCIe NMOCHHbEe TeKcThl nmateHtoB CIIIA,
Poccun, @panuun, Anonuu u np.
11. ®enepanbHblit WHCTUTYT IIPOMBIIIJIEHHOU coOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
Nudopmannonnsie pecypest ®UIIC cBoboHOTO N0CTYMA:
-OnextpoHHbie OroyteTeru. M3o00perenus. [Tone3nsie moaemnu.
-OTKpBITBIE PEECTPBl POCCUIICKUX N300peTeHuH U 3asBOK Ha H300pETEeHHU .
-Pedepatsl poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 1T.
-ITosHBIE TEKCTHI POCCUICKUX MATEHTHBIX JOKYMEHTOB U3 MOCIEIHETr0 O(UINATBLHOIO
OrOJUIETEHS.

5.4. KoHTposb KayecTBa OCBOEHHSI NPOrpamMmbl crneunuaaurera. OueHOYHbIE
cpecTBa.

KoHTponbs kauecTBa OCBOEHHUSI MPOrpPaMMBbI CIEHHUAIMTETa BKJIIOYaeT B ce0s TeKyIIUn
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUHYI0O U HUTOTOBYIO (TOCYJapCTBEHHYIO MTOTOBYIO)
aTTecTalrIo 00yJaroIuXCsl.

Texkymuii KOHTPOJIb yCIIEBAEMOCTH OOECHEeYMBaeT OILICHHBAHHWE XOJa OCBOCHHS
TUCHMIUIMH M TMPOXOXKJCHHS MPaKTHK, MPOMEXYTOYHAsl aTTecTalus OOydalolluxcs —
OIICHUBAHHE MPOMEKYTOUYHBIX M OKOHYATENIBHBIX PE3YJbTaTOB OOYyYEHHUs IO TUCIUILINHAM,
MIPOXOKJCHUSI MPAKTUK, BBIMIOJIHEHNUS Y4€OHBIX HAYUHBIX UCCIIEI0BaHUN.

HopmartuBHo-mMeToauueckoe  obOecriedeHHe  TEKYIIEro  KOHTPOJS  YCHEBAEMOCTH,
npoMexyrounoit arrectanuu u ['MA obyuaromuxcs no OOII cnenuanuTeTa OCyIIecTBIsSETCS B
cootBercTBUU ¢ ®I'OC BO 1 10KanbHBIMM HOPMATUBHBIMU aKTaMH YHUBEPCUTETA.

Texywuti KOHMPONbL, NPOMEICYMOUHASL ammecmayusi U ammecmayuoHHble UCHbLIMAHUS
uUmo2086o1t (2ocydapcmeenHot umozoeot) ammecmayuu evinycknuxos OOII cneyuanumema

Texymuif KOHTPOJb M TPOMEKYTOUHAs aTTecTallus 10 BCEM BUAAM y4eOHOI
NeATeIbHOCTH 00y4aloIMMXCs OCYIIECTBISIETCS B COOTBETCTBUU C TpeOoBaHMsAMH [losoxeHus
O PEUTMHIOBOM CHCTEME OLIEHKM KadecTBa y4yeOHOM paboTbl cryneHToB B PXTVY
nMm. J[.1. Menaeneesa, npunsaroro pemenueM YdeHoro cosera PXTY um. .M. Menneneesa
o1 26.02.2020, mnporokos Ne 8§, BBeIEHHOro B JeicTBHE npuKazoM pekropa PXTVY
uM. JI.1. Menneneesa ot 20.03.2020 Ne 27 O/JI.

Texkymuii KOHTPOJb YCIIEBAEMOCTH OOYdYaIOIIMXCS OOecleynBaeT OLEHKY YpPOBHS
OCBOEHHUSl JUCUUIUIMH, NPOXOXAECHUS MpakTuk, BbimosHeHus BKP wu  nposogurcs
Ipero/iaBaTesieM Ha JIFoOOM M3 BHJIOB yueOHBIX 3aHATHH. [lo pe3ynpraTaM TeKyIero KOHTpPOJs
YCIIEBAEMOCTU TPHU pa3a B CEMECTP IJIs BCEX KypCOB IO BCEM AMCLMIUIMHAM MPOBOJUTCS
arTecTanys oOyJaromuxcs.
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[IpomexxyrouHasi aTTecTalysi MPOBOAUTCS B (hopMe 3K3aMEHOB, 3a4€TOB C OICHKOH U
3a4eTOB ISl BCEX KYpCOB MO JUCUUIUIMHAM U MPAKTUKaM, IPEIYCMOTPEHHBIM Y4EOHBIM IJIAHOM
cnenuanbHocTH 18.05.02 Xumuueckas: TEXHOJOTMS MaTepUaloB COBPEMEHHOM SHEPreTHKH,
cnenuanuzanus Ne 1 «XuMuueckass TEXHOJOTHS MaTEpUANIOB SACPHOTO TOIJIMBHOTO LIUKIIA..
Pe3ynbTarhl caun 3a4€TOB OLIEHMBAIOTCS HA «3aYTEHO», «HE 3aU4TEHO»; 3a4€TOB C OLCHKOM U
9K3aMEHOB — Ha KOTIMYHOY», «XOPOILLIO», «yI0BIECTBOPUTEILHOY, «HEYIOBIETBOPUTEILHOM.

[Ipn ocBoenun Hacrosimer OOIl cnenuanurTeTa W3ydeHHE YacTH JAUCLUUIUIMH MOXKET
OBITh 3aMEHEHO Ha OHJIAHH-KYPCHI, TIPH YCJIOBHHU, YTO B PE3yJabTaTe OCBOCHHS OHJIAIH-Kypca
(bopMHUpYIOTCS T€ K€ KOMIIETCHIMM (4acTH KOMIIETEHIIMIi), 4TO M B pPaMKax YKa3aHHBIX
mucuutuiH. OHIAH-KypC J0JDKEH ObITh BRIOpAH U pean30BaH B cOOTBETCTBUU ¢ [lonoxkennem
0 3aueTe pe3yJbTaTOB OCBOCHHS OTKPBITHIX OHJIAWH-KYPCOB, pealu3yeMbIX 00pa3oBaTeIbHBIMU
opranmsanusamu, B PXTY nm. J.M. Menneneesa, IpuHATOro pemenneM YueHoro copera PXTY
uM. .M. MengeneeBa ot 27.03.2020, npotokon Ne 9, BBeIEeHHOro B AEWCTBHE IMPUKA30M
pexropa PXTVY um. JI.11. Menneneena ot 27.03.2020 Ne 29 O/I.

I'MA ocymectBisieTcss B COOTBETCTBHH C TpeboBaHusiMu [lojioskeHHsT O TOpsiake
MIPOBEJIEHUS] TOCYAAPCTBEHHOM HWTOrOBOM arTecTalMy MO oOpa3oBaTeNbHBIM IpOorpaMMam
BBICIIIETO 00pa3oBaHus — IporpaMMmamM OakaaBpuaTa, IporpaMmam ClielMaaInuTeTa, IporpaMmamM
Maructpatypsl B PXTY um. J[.1. MenneneeBa, npuHATOTO pemieHreM YdeHoro copera PXTY
um. .. MenaeneeBa ot 30.10.2019, mpotokon Ne 3, BBEIEHHOro B JEHCTBUE MPUKA3Z0M
pektopa PXTY wum. JI.1. Menneneea ot 14.11.2019 No 646A; IlonoxxkeHus o BBITYCKHOM
KBaJIM(UKAIIMOHHOM paboTe A oOydarolmuxcsi Mo 00pa30BaTENbHBIM MporpaMMaM BBICIIETO
oOpa3oBaHusi — TMporpaMMaM OakajnaBpuara, IporpaMmaM CHEHUaINTeTa, IporpaMMam
Maructpatypsl B PXTY um. J[.1. MenneneeBa, npuHATOTO pemieHrneM YdeHoro copera PXTY
um. .. MengeneeBa ot 30.10.2019, mpotokon Ne 3, BBEIEHHOr0 B JEHCTBUE MPUKA3Z0M
pektopa PXTY um. JI.1. Menaeneena ot 14.11.2019 Ne 646A.

K I'MA nomyckatorcs oOydaromuecs, He HMEIONTUE aKaJIeMHIeCKON 3310/ DKEHHOCTH U B
MOJTHOM 00BeMe BhINoJHUBIIKE yueOHbIH mian mo OOII ciennanurera B coorBeTcTBUU ¢ PT'OC
BO mno crneunanbHocT 18.05.02 Xwumuyeckass TEXHOJOTHS MATEpPHATIOB COBPEMEHHOM
SHEPreTUKH, CIelrannu3aus No 1 «Xumuyeckas TEXHOJIOTUS MATEPUATOB SAECPHOTO
TOIUIUBHOTO 1uWKiay.. [ns nposegenus I'MA B yHuBepcuteTe exeronHo (GOpMUPYIOTCS
rocynapcTBeHHble sk3ameHanmonnble komuccuu (I'DK) m anemnsunonnsie komuccuu. Tembl
BKP otpaxaroT akryaibHbIC TPOOIEMBI, CBA3aHHBIC CO creruanbHOCThIO 18.05.02 Xumuueckast
TEXHOJIOTUSl MaTepHaIOB COBPEMEHHON »sHepretuku, cneuuanu3auus Ne 2 «TexHosorus
pa3zeneHuss 1 IPUMEHEHUE M30TONOB». YHUBEPCUTET YTBEPKIAET NEPEUEHb TEM BBIITYCKHBIX
KBATM(UKAIIMOHHBIX padoT, MpeiaraeMpix o0yJaromuMmcs (1anee — nepeueHb TeM), U TOBOJAUT
€ro JI0 CBelIeHUs OOydYalIIMxcs He To3JAHee ueM 3a 6 MecsdleB 10 JaThl Hayaa
roCyJapCTBEHHON UTOTOBOM aTTECTALINH.

Tema BKP nepcoHanbHO U1 KaKI0T0 00y4aroierocs: yTBepKaaeTcsl MPUKa3oM peKTopa
(mpopekTtopa 1o yueOHOil paboTe) M0 YHUBEPCUTETY Mepe] Ha4yaIoM MPEIAUILIIOMHON TPAKTUKH.
JlaHHBIM TIpUKa30M yTBepkaaercs Ttakxke pykoBogutens BKP. Ilepen Hauamom BbloTHEHUs
BKP oOyyaromuiics COBMECTHO C pPYKOBOAMTEIEM COCTABII€T HHIUBUIYaIbHBIA IUIaH
noArotoBku M BeimoiHeHuss BKP, npenycmartpuBaromuii ouepeIHOCTh M CPOKH BBINIOJIHEHUS
OTHeNnbHBIX 4acTell pabotbl. Tekct mosicHurenbHOl 3anmucku BKP mpoBepsiercs Ha Hamuuue
HENPaBOMEPHBIX 3auMcTBOBaHul. [IpoBepka ocymecTBiseTcss B cooTBeTcTBUU ¢ [losioxxenneM o
MOPsJIKE TPOBEPKU BBITYCKHBIX KBATM(PUKALMOHHBIX pa0OT M HAYYHBIX JOKJIAaJI0B 00 OCHOBHBIX
pe3yibTaTtax MOATOTOBJICHHBIX Hay4YHO-KBAIM(UKAMOHHBIX paboT (auccepranuii) Ha oObeMm
3aMMCTBOBAHMS M MX pa3MEIICHUs B  DJIEKTPOHHO-OmOmMoreyHoil cucreme PXTY
nM. [I.1. Menneneesa, npuHATeIM pemieHrueM YdeHoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mnporoxon Ne 3, BBEAEHHBIM B JelcTBHE TIpuka3oM pekropa PXTY
uMm. JI.1. Menneneena ot 14.11.2019 Ne 646A.

3amurta BKP npoBoantcs Ha oTKpbITBIX 3acenanusx ['OK ¢ ygactmem He MeHee ABYX
Tpeteil ee cocraBa. ['padux 3auuter BKP cocraBnsercs mo coriacoBaHuio ¢ 00y4aonuMucs u
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JOBOJMTCS /10 CBEIEHHs 0Oydarommxcsi He mo3aHee, yem 3a 30 mHeil no Havana pabotsl I'OK.
Pesynmpratel  pabotet DK ompenensioTcss  ONEHKAMH — «OTJIMYHO»,  «XOPOILIO»,
«yIIOBJIIETBOPUTEIILHO», «HEYAOBJICTBOPUTEILHO» M OOBABISAIOTCS B TOT K€ JCHb IOCIe
opopMIICHHST B YCTAaHOBIICHHOM TOpPSIKE MPOTOKOJIOB 3aceiaHuil komuccuid. [lo okoHYaHWU
paboTtsl pencenarens 'K cocraBusieT 0T4ET 0 MPOJICIaHHOM padoTe.

Jnst oOydarommxcsi U3 4Kcia WHBAIWMAOB M JIMI C OFPaHUYCHHBIMH BO3MOXKHOCTSIMH
3nopoBbsi [TMA mpoBOIUTCA € Y4eTOM OCOOEHHOCTEH HX TNCHUXO(DU3UYECKOTO pa3BUTHA,
MHUBUAYAIbHBIX BO3MOXHOCTEN U COCTOSIHUS 3/10POBbSL.

[lepeueHb OLIEHOYHBIX CPEACTB BKIIIOYAIOT: KOHTPOJIbHBIE BOIPOCHI U TUIIOBBIE 3aJlaHUS
JUIS IPAKTUYECKUX 3aHATUH, KOHTPOJIbHBIX padoT, 3a4€TOB U 3K3aMEHOB, IPUMEPHYIO TEMATUKY
pedepaToB, KypCcOBBIX pabOT; HHBIE (DOPMBI KOHTPOJS, TO3BOJISIONIME OICHUTH CTEMECHb
c(OpMUPOBAHHOCTH KOMIMETEeHLUH oOyuaromuxcs. OIeHOYHbIE CPEICTBA BBIMOJIHEHBI B BUJE
OTJIEIbHBIX IOKYMEHTOB, SIBJISIFOIIMUXCSI HEOThbemyieMol yacTbio ganHoi OOII.

lNocynapctBenHast uTOoroBas arrecTalMs OOydaromierocst sBisieTca oO0s3aTeNbHON U
OCYILIECTBJISIETCSl  IOCJIE  OCBOEHHUS IPOrpaMMbl  CHEIHAJUTETa B TOJHOM OObeMe.
l'ocynapctBenHass uTOroBasi aTTecTallds BKIIOYAeT TMOATOTOBKY U 3allUTY BBITYCKHOM
KBaJIN(UKAIIMOHHOM pabOTHI.

6. Pa6Gouue mporpamMmbl TMCIHHIJINH, mnpakTuk u FTUA

PaGouune nmporpammsel nucuuiuivH, npaktuk u ['MA (nepeuncienne AMCHUIIINH, MPAKTUK U

I'MA u3 yueGHOTO 1U1aHa):

HNHoCTpaHHBIN S3BIK

dunocodus

Uctopus

dusnueckas KyiabTypa U CIOPT

Maremaruka

Nudopmaruka

®dusuka

OOw1ast u HeOpraHUYECcKask XUMHUsI

Opranuueckast XUMHS

0. dusnueckas XumMus

1. IToBepXHOCTHBIE SIBJICHUS U AUCHIEPCHBIE CUCTEMBI

12. Ananutuyeckasi XuMHUs

13. UmxenepHas rpaduka

14. Mexanuka

15. DneKkTpoTeXHUKa U IPOMBILIUIEHHAs 3JEKTPOHUKA

16. bezonacHOCTb )KU3HEACSATEILHOCTH

17. Ilporuecchl 1 annaparsl XMMUYECKOH TEXHOJIOTUU

18. O0mas xuMuYecKkast TEXHOIOTUSI

19. Cuctemsl ynpaBieHUs! XUMUKO-TEXHOJIOTHYECKUMH MPOLIECCAMU

20. OcHOBBI s1/1epHOH (PU3HUKH U T03UMETPHUH

21. Pagnoxumus

22. OU3UKO-XMMUYECKUE METO/Ibl aHAIN3A

23. TexHOJIOTHsI OCHOBHBIX MaTepHaIoB COBPEMEHHON SHEPTreTUKH U OCHOBBI paIMaIllMOHHOM
6e30macHOCTH

24. Metopl QHAJIMTMYECKOTO KOHTPOJII B MPOM3BOJCTBE MAaTepHajoB COBPEMEHHOM
SHEPreTUKU

25. O60opynoBaHUE MPOU3BOICTB PEIKUX IIEMEHTOB

26. TexHOJIOTUSI KEpaMHUECKOTO TOTIIMBA

27. Paqnoxumuyeckas nepepaborka OSAT

28. DKOHOMHKA SIJIEpHON OTpaACIH

RBRBOo~NoOR~LNE
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29.
30.
31.
32.
33.

34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.

51.

52.
53.
54,
55.
56.

S7.
58.

59.
60.

61.
62.

63.
64.
65.

HaueprarenbHas reoMeTpus B TEXHOJIOTMM MATEPUAIIOB COBPEMEHHOM SHEPreTUKU
KBaHTOBasA XuMUs MaTepuagoB COBPEMEHHOU SHEPTreTUKHU

DKOJIOTUS B TEXHOJIOTUH MaTEPUAIOB COBPEMEHHOM SHEPreTUKU

IIpaBoBeeHHE B TEXHOJIOTMU MAaTEPUAIIOB COBPEMEHHOM SHEPrEeTUKH

OCHOBBI HSKOHOMUKHM U YIIPaBJIEHHsI IPOU3BOJICTBOM B TEXHOJIOTMH MaTepHalloB
COBPEMEHHOM HEPreTUKU

Teopuss BEpOATHOCTEM M MaTEMaTH4YECKas CTATHUCTHKA B TEXHOJIOTMU MaTEpHAIIOB
COBPEMEHHOU SHEPreTUKU

JIaGopaTopHbie pabOThI 10 OPTraHUYECKON XUMHUH

[IpoextupoBanue JeTajied MallMH W anlaparoB B TEXHOJOTMHM MaTepUalioB
COBPEMEHHOM HEPreTUKU

[IpoexTrpoBaHue MPOLIECCOB U ANAPaTOB XUMUYECKOU TEXHOJIOTUU

XHUMHUS PENKUX U PACCESHHBIX AJIEMEHTOB

XHMHS TBEPAOTO TeJla B TEXHOJIOTHUN PEAKUX IJIEMEHTOB

MeTto1bl PU3NKO-XUMUYECKOTO aHAIN3a B TEXHOJIOTUH PEKUX METAIIOB

XHUMHS ¥ TEXHOJIOTUS PEIKUX METAJUIOB U ypaHa

[IpoexTrpoBaHue MPOU3BOACTB PEAKUX METAIIIOB

DNEeKTUBHBIE TUCHUIUIUHBI 10 GU3UYECKON KYIBTYpE U CIIOPTY

BBenenue B pu3HUKy B TEXHOJIOTUM MaTEPHAJIOB COBPEMEHHOM SHEPTreTUKU

BBenenue B MaTepuanoBeieHHE B TEXHOJIOTMU MaTEPUAIOB COBPEMEHHOMN YHEPrEeTUKH
NHxeHepHas CUXO0JIOTHS B TEXHOJIOTUH MAaT€pUAIOB COBPEMEHHOM YHEPTETUKH
Pyccknii s13bIK 1 KynbTypa pedr B TEXHOJIOTUH MaTEPUAIOB COBPEMEHHOMN YHEPreTUKH
BrruncnurensHas MaTeMaTrKa B TEXHOJIOTUH MaT€PHAIOB COBPEMEHHON SHEPIreTUKHU
JIMcKpeTHas MaTeMaTHKa B TEXHOJIOTUN MaTEPUAIOB COBPEMEHHOM DHEPIreTUKU

OCHOBBI MCHEIDKMEHTA W MApKETUHIa B TEXHOJOTMM MAaTEpHajOB COBPEMEHHOU
JHEPreTUKU

OCHOBBI TEXHHYECKOTO PETYJIUPOBAHMS M YIPABICHUS KAa4eCTBOM B TEXHOJOIUHU
MaTepHAIOB COBPEMEHHOMN SHEPTETUKH

OKCTpakIus B TEXHOJIOTMH PEAKUX METAIIIIOB

HerpaauumonHas nepepaboTka peAKOMETaUIBHOTO ChIPbs

MatemaTnueckoe MOJEIUPOBAHUE SKCTPAKLIMOHHBIX PABHOBECHI

CopOLMOHHbIE TPOLECCHI B TEXHOJIOTUH PEIKUX IEMEHTOB

MonennpoBaHue XUMHUKO-TEXHOJIOTHYECKUX ITPOLIECCOB B TEXHOJIOTHHA MaTEPUAIIOB
COBPEMEHHOM 3HEPreTUKU

MarepuanoseieHue B TEXHOJIOTUN MaTEPUaIOB COBPEMEHHOM 3HEPT€TUKH

VYuebHas nMpakTHKa: MPAKTUKA IO MOJIYYEHHUIO EPBUYHBIX IPOPECCHOHATIBHBIX YMEHUMN
U HaBBIKOB

[IpousBoacTBEHHAsI MPAKTUKA: HAYYHO-HCCIEI0BaTeIbCKas padoTa

[Ipoun3BoacTBEHHAs MPaKTHKA: NPAKTUKA [0 HOIYYEHUIO IPO(ECCUOHAIBHBIX YMEHUN U
OIbITa NPOECCUOHATBHOM JIEATETLHOCTH

[IpennumiomHas npakTuka

I'ocynapcTBeHHass MTOroBas arTecTalus - 3allUTa BbIMTYCKHONH KBalM(PUKALMOHHOM
paboThl, BKJItOYAst MOATOTOBKY K MPOIEype 3aLIUTHI U IPOLEAYPY 3aIHUThI
I'paxknanckas 3amuTa B YpEe3BbIYANHBIX CUTYaLUAX

Bsenenue B MareMaTuky

IIepeBo HAyYHO-TEXHUYECKOU JIUTEPATYPBI

Bxogsamux B OOIl mo cnenmanbHoctn 18.05.02 XuMmuueckas TEXHOJOTHSI MaTepHaOB
COBpPEMEHHOUW »sHepreTuku, crnenuanuzanus No 1 «Xumuueckas TEXHOJOTHUS MaTepHalioB
SIIEPHOTO TOIUIMBHOTO IIMKJIa», BBIMOJHEHBI B BUJE OTACJBHBIX JOKYMEHTOB, SIBIISIOIIMXCS
HeoThemieMoi yacThio fanHoi OOII.
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7. OneHo4HbIe MaTepuaIbI
OneHouHbple MaTepuaibl 1O JucuMiiMHaMm,  npaktukam U [MA  (nmepeuucnenue

qucuuIIuH, npaktuk u ['MA u3 yueGHorO 11aHa):

RoOoo~NoGa~wME

24,

25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44,

0.
. [loBepXHOCTHBIE SIBIIEHUS U AUCIIEPCHBIE CUCTEMBbI
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

WNHOCTpaHHBIN A3bIK

dunocodus

Hcropus

duznyeckas KyJabTypa U CIIOPT

MaremaTuka

NudopmaTuka

dusuka

OO6mrast 1 HeOpraHU4ecKas XUMUs

Oprannydeckasi XUMHS
dusznyeckas XuMus

AHanuTH4ecKas XUMUs

WNnxenepnas rpaduka

MexaHunka

DNEeKTPOTEXHHUKA U TTPOMBITIICHHAS DJIEKTPOHUKA

Be3omacHOCTE KU3HENEATEITHLHOCTH

[Ipoueccel u anmapaTbl XUMUYECKOW TEXHOJIOTHHU

OO6mrast XuMHuYecKasi TEXHOJIOTHUS

Cucremsl ypaBJIeHUs] XHMHUKO-TEXHOJIOTHYECKUMHU MPOTIECCAMU

OcCHOBBI IepHOI PU3UKU U JO3UMETPUHI

Pagnoxumus

DU3UKO-XMMUYECKUE METO/IbI aHATTN3a

TexHOJIOrus OCHOBHBIX MaTe€pHajIOB COBPEMEHHOM YHEPIreTUKU U OCHOBBI PaAUallMOHHOMN
0e301acHOCTH

Meroasl aHaNMTHYECKOTO KOHTPOJIA B IPOU3BOJICTBE MAaTEPHAIIOB COBPEMEHHOU
SHEPreTUKHU

O6opynoBaHue MPOU3BOJCTB PEIKUX 3JIEMEHTOB

TexHOJI0rHs KEpaMUYECKOTO TOIIMBA

Pamnoxumuyeckas nepepadorka OAT

DKOHOMHUKA SAJIEPHON OTpacCiIu

HaueprarenbHast reoMeTpusi B TEXHOJOTHUHA MAaTEPUATIOB COBPEMEHHOU SHEPIre€TUKHU
KBaHTOBas XxuMus MarepuagoB COBPEMEHHOU SHEPreTUKHU

DKOJIOTHS B TEXHOJIOTUH MAaTE€pPUaIOB COBPEMEHHON SHEPTreTUKHU

[IpaBoBeieHHE B TEXHOJIOTMU MaTEPUAIOB COBPEMEHHOM SHEPreTUKU

OCHOBBI HPKOHOMHMKHM W YIOPABJICHHS IPOU3BOJCTBOM B TEXHOJOTHMH MaTEpHAIIOB
COBPEMEHHOU 3HEPreTUKU

Teopust BeposATHOCTEM M MaTeMaTU4YecKas CTATUCTUKA B TEXHOJIOTMM MaTepHaJIOB
COBPEMEHHOM YHEPreTUKU

JIabopatopHble pabOTHI O OPraHUYECKONW XUMHUH

[IpoexTupoBanue JeTtajiedd MallMH W aNlapartoB B TEXHOJOTMU MaTEpHAJIOB
COBPEMEHHOM SHEPreTUKU

[IpoexTrpoBaHuE MPOLIECCOB U ANMapaTOB XUMHUYECKOU TEXHOJIOTHH

XUMHS PEIKUX U PACCESTHHBIX 3JIEMEHTOB

XUMHS TBEPAOTO Tela B TEXHOJOTUU PEAKUX SJIEMEHTOB

MeTto1b1 PU3NKO-XUMUYECKOTO aHAIHM3a B TEXHOJIOTUN PEIKUX METAIOB

XUMHS ¥ TEXHOJIOTUSI PEIKMX METAJUIOB U ypaHa

[IpoexkTupoBaHue MPOU3BOACTB PEAKUX METAIIIOB

DNEeKTUBHBIE TUCIUTUIUHBI 0 GU3UYECKON KYIBTYpE U CIIOPTY

BBenenue B (pM3HKy B TEXHOJIOTUH MAaTEPHAIOB COBPEMEHHOM YHEPTETHKU
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45. BBeneHue B MaTepUaJIOBEACHNUE B TEXHOJIOIMH MAaTEPUAJIOB COBPEMEHHOMN YHEPIETUKU

46. mxeHepHast ICUXOJIOTUS B TEXHOJIOTUU MAaTEPUAIIOB COBPEMEHHON YHEPTeTHKH

47. Pycckuil 3bIK U KYJIbTYPa pE€4YU B TEXHOJIOIMU MAaTEPUAIIOB COBPEMEHHON IHEPreTUKU

48. BoruncnurenbHas MaTeMaTHKa B TEXHOJIOTUU MAaTEPUAIOB COBPEMEHHOW YHEPTreTHKU

49. JIuckpeTHast MaTeMaTKa B TEXHOJIOIMH MaTEPHAJIOB COBPEMEHHOM SHEPreTUKU

50. OcHOBBI MEHEKMEHTa W MapKETHHra B TEXHOJOIMH MAaTepHajoB COBPEMEHHOM
SHEPreTHUKU

51. OCHOBBI TEXHUYECKOTO PpEryJIHUpOBAaHUS U YIPABICHUS KAYECTBOM B TEXHOJOIMH
MaTepHUaJoB COBPEMEHHON SHEPTETUKU

52. DKCTpaKIysi B TEXHOJIOTUH PEIKUX METAIIIOB

53. HerpagunuonHas mepepaboTKa peIKOMETAILHOTO ChIPhS

54. MaremaTH4ecKoe MOIETMPOBAaHNE IKCTPAKIIMOHHBIX PaBHOBECUI

55. CopOIMOHHBIE MPOLIECCH] B TEXHOJIOTUU PEIKUX 3JIEMEHTOB

56. MoiennpoBaHue XMMHKO-TEXHOJIOTHUECKUX MPOIIECCOB B TEXHOJIOTHH MaTEPUATIOB
COBPEMEHHOM HEPreTUKU

57. MarepuanoBeZieHHE B TEXHOJIOTHH MAaTepHalOB COBPEMEHHOM SHEPTreTUKU

58. YueOHas mpakTHKa: MPaKTHKA MO TOJIYYCHUIO MEPBUYHBIX MPOPECCHOHATBHBIX YMEHHUN
Y HaBBIKOB

59. [IpownsBoacTBEHHAs TPAKTHKA: HAYYHO-UCCIIeI0BaTeIbCcKast paboTa

60. [Ipon3BoACcTBEHHAS PAKTHKA: MPAKTHKA IO TIOIYYEHUIO MTPO(HECCHOHATBHBIX YMEHAN U
ombITa MpoeCCHOHANTBHON AEITETbHOCTH

61. [peuruioMHas MpaKTHKA

62. ['ocymapcTBeHHass WUTOTOBasi aTTECTalMs - 3alldTa BBITYCKHOW KBaTHU(PHKAITMOHHON
paloThl, BKJItOYAsl MOATOTOBKY K MPOLEYPE 3aLIUTHI U IPOLEAYPY 3aIUThI

63. ['paxxgaHcKas 3alMTa B Ype3BbIYAHHBIX CUTYAIHSIX

64. BBeieHrne B MaTeMaTUKY

65. [lepeBo HAYYHO-TEXHUYECKOMN JTUTEPATYPHI

Bxomsamux B OOIl mo cmeumanbHOCTH 18.05.02 XwuMuudeckas TEXHOJIOTUS MaTEpUaIoB
coBpeMeHHO# 3HepreTuku, Ne 1 «XuMHYecKass TEXHOJOTHUS MATePUAJIOB SJEPHOTO TOIUTMBHOTO
[UKJIa», BBITIOJHEHBI B BHJIC OTACIBHBIX JOKYMEHTOB, SIBJISIOIIUXCS HEOTHEMJIEMOW YacThIO
naguou OOIL.

8. MeToauyeckue MaTepuaJbl 0 AUCUUIIMHAM, NpakTukam u 'HA
Meroaudeckue Marepuanbl MO0 JUCHUIUIMHAM, mpaktukam u [MA (mepeuucnenue
JTUCHUIUTNH, MpakTuk u [ A u3 yue6HOTrO miaHa):

HNHocTpaHHbIN A3bIK

dunocodus

Hcropus

duznyeckas KyJabTypa U CIOpPT

Marematuka

HNudopmatuxa

dusuka

OO01as 1 HeopraHuyeckasi XuMus

Opranuyeckasi XuMust

0. dusunyeckas XUMHUI

1. TloBepXHOCTHBIE SIBICHUS U JUCTIEPCHBIE CUCTEMBI
12. AnanuTtudeckas XuMus

13. HuxenepHas rpapuka

14. Mexanuka

15. DrexTpoTeXHHKA U MPOMBINIJICHHAS dJIEKTPOHUKA
16. be3omacHOCTb KU3HEACITETLHOCTH

RPN R~WONE
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17.
18.
19.
20.
21.
22.
23.

24,

25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.

52.
53.
54,
55.
56.

S57.
58.

59.

[Ipoueccel u anmapaTbl XUMUYECKOW TEXHOJIOTHU

OOm1ast xuMHuYecKast TEXHOJIOTUS

Cucremsl ynpaBiaeHUs] XMMUKO-TEXHOJIOTMUECKUMU IIPOLIECCAMU

OCHOBBI A7IepHON (U3UKU U TO3UMETPUN

Pagnoxumus

OU3NKO-XUMHUYECKUE METOIbl aHAIIN3A

TexHOJIOTHsI OCHOBHBIX MAaTe€pUalOB COBPEMEHHOM JHEPIreTHKU M OCHOBBI PaJuallMOHHOU
0€30MacHOCTH

MeToibl  aHAaJIMTUYECKOTO KOHTPOJII B IPOU3BOJCTBE MATEPUAIIOB COBPEMEHHOM
SHEPreTHUKU

O6opynoBaHue IPOU3BOJICTB PEIKUX IJIEMEHTOB

TexHonorust KepaMU4eCcKoro TOIUIMBA

Pagnoxumunueckas nepepadorka OAT

DKOHOMHKA SIEPHON OTpaciu

HauepraTenbHas reoMeTpusi B TEXHOJIOTUU MaT€pUaAJIOB COBPEMEHHOM dHEPreTUKU
KBaHTOBass XMuMUsL MaTepuagoB COBPEMEHHONW SHEPIreTUKHU

DKOJIOTUS B TEXHOJIOTUH MaTepUaioB COBPEMEHHOM SHEPTeTUKU

[IpaBoBeneHue B TEXHOJIOTUN MaTepUaIOB COBPEMEHHOM 3HEPTeTUKU

OCHOBBI SKOHOMHMKH M YIpPaBJIEHHUS MPOU3BOJCTBOM B TEXHOJOTMH MaTepHalioB
COBPEMEHHOM HEPreTUKN

Teopust BeposiTHOCTEH M MareMaTH4ecKas CTaTUCTHKAa B TEXHOJOTMM MaTepHasioB
COBPEMEHHOM HEPreTUKN

JlaGopaTopHbie pabOTHI IO OPTaHUIECKON XUMHUHT

[IpoekTupoBanue aeraneil MalllMH W alllapaToB B TEXHOJIOTMHW MaTE€pPUAIOB COBPEMEHHOM
JHEPreTUKU

IIpoexTrpoBaHKe NMPOLIECCOB U ANINAPATOB XUMHYECKON TEXHOJIOTUU

XUMUS PEIKUX U PACCESTHHBIX DJICMEHTOB

XUMHSA TBEPIOTO TeJIa B TEXHOJIOTHU PEIKUX DJICMEHTOB

Metoap! pU3NKO-XMMHUYECKOTO aHaIM3a B TEXHOJIOTUH PEIKUX METAJIJIOB

XUMHSA U TEXHOJIOTHS PEIKUX METAJUIOB U ypaHa

IIpoexTrpoBaHue NPOU3BOACTB PEAKUX METAIUIOB

OJeKTUBHbIE TUCLMIUIMHBI 110 (pU3HUECKON KyIbTYpE U CIOPTY

Beenenue B (pu3nKy B TEXHOJIOTUM MaTEpUAIOB COBPEMEHHON 3HEPreTUKH

BBenenue B maTepranoBelcHUE B TEXHOJIOTUU MaTepHalloB COBPEMEHHON SHEPreTUKU
WHxeHepHas ICUXOJIOTHsI B TEXHOJIOTMM MaT€PUAIOB COBPEMEHHON DHEPIETUKU

Pycckuil s3bIK U KyJapTypa peud B TEXHOJIOTUH MaTepUaIoB COBPEMEHHOM 3HEPreTUKU
BoruncnuTenbHas MaTeMaTHKa B TEXHOJIOTUH MaTEPUAJIOB COBPEMEHHOM HEPreTUKU
JluckpeTHas MaTeMaTHKa B TEXHOJIOTUH MaTEPUAIOB COBPEMEHHOMN SHEPT€TUKU

OCHOBBI MEHEIPKMEHTA U MAPKETUHIAa B TEXHOJIOTUHA MaTEPUAJIOB COBPEMEHHON IHEPIETUKHU
OCHOBBI TEXHMYECKOIO pEryJIMpOBaHUs W YIPABJIEHUS KAaueCTBOM B TEXHOJOTUU
MaTepHaJIOB COBPEMEHHOMN SHEPTETUKU

OKCTpaklus B TEXHOJIOTMH PEAKUX METAIIIIOB

HerpaauumonHas nepepaboTka peAKOMETaUIBHOTO ChIPbS

MaremaTuueckoe MOJEINPOBAHUE SKCTPAKLIMOHHBIX PABHOBECUM

CopOuMOHHbIE MPOLIECCH] B TEXHOJIOTUH PEIKHUX IEMEHTOB

MonenpoBaHue XMMHUKO-TEXHOJOTHUECKUX IIPOLIECCOB B TEXHOJOTMH MAaTEepHAlIOB
COBPEMEHHOM SHEPreTUKU

MarepuanoBeieHue B TEXHOJIOTUN MaTEPUAIOB COBPEMEHHOM HEPT€TUKU

VYuebHasi MmpakTHKa: MPaKTHUKA MO MOJIYYEHHIO NePBUYHBIX NMPO(ECCHOHANBHBIX YMEHUH U
HaBbIKOB

[Ipou3BoacTBEHHAs MPAKTUKA: HAYYHO-HCCIIEI0BaTeNbCKask paboTa
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60.

61.
62.

63.
64.
65.

[Ipon3BoacTBEHHAs MPAKTHKA: MPAKTHKA MO TMOJyYEHHUIO MPOPECCHOHATBHBIX YMEHHNA |
OTIbITa TPO(ECCUOHATBHOM JIEATETLHOCTH

[IpennurioMHast mpakTUKa

I'ocynapcTBeHHas UTOrOBasi aTTECTALUS - 3aIMTa BHITYCKHOW KBaTM(UKAIIMOHHON paboTHI,
BKJIKOYasi HOATOTOBKY K IPOLIEYpPE 3AIIUTHI U IIPOLELYPY 3aLIUTHI

I'paxxmanckas 3amuTa B Ype3BbIYANHBIX CUTYaLUAX

BBenenue B MareMaTuky

[IepeBo HAyYHO-TEXHUUYECKOU JINTEPATYPBI

Bxomsamux B OOIl mo cnemumanbHoctr 18.05.02 XuMmuueckas TEXHOJOTHS MaTEpPHAIOB
COBpPEMEHHOU »sHepreTuku, crnennanuzanmusa Ne 1 «Xumudeckass TEXHOJOTHUS MaTepHallOB
SIIEPHOTO TOTUIMBHOTO IIMKJIA, BBIIOJTHEHBI B BHUIEC OTACIBHBIX JIOKYMEHTOB, SBJISFOIIUXCS
HeoTheMJIeMOM YacThio JanHou OOII.
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Ipunoxenus

Mampuuya komnemenyuii no npocpamme cneyuanumema 18.05.02 Xumuueckan mexnonozus mamepuanos cospemeHHOIl IHEPeMUKU
cneyuanuzayua N 1 «Xumuueckan mexmonozusa Mamepuanos 10epHo20 MOnIUEHO20 UUKIA»

Kommerennuu

HaumenoBanmne
JIACIUIUTHHEI

OO1eKyIbTypHBIE

Oo6menpodeccuo-
HaJlbHbIE

TIpodeccnonansHbIe

TIpodeccuonans
HO-CIEIHATH3H-

POBaHHBIC

OK-1

OK-2
OK-3

OK-4

OK-5
OK-6
OK-7
OK-8
OK-9
0K-10

OK-11

OK-12

0K-13

OK-14

OINK-1
OIIK-2
OIIK-3
OIIK-4
OIIK-5

TIK-1

1K-2

TK-3

11K-4

TIK-5

TIK-6

TIK-7

TIK-8

1IK-9
TIK-10
TIK-11
TIK-12
T1K-13

1IK-14

TIK-15

TIK-16

TIK-17

11K-18

TIK-19
TIK-20
TIK-21
TICK-1.1

TICK-1.2

bazoBas yactb

WNuocrpanHbIil
A3BIK

®dunocodus

Hcropus

duznyeckas
KyJlbTYypa U CIOPT

MaremaTuka

Wundopmaruka

dusuka

Ob6mias u
HEOpTraHWYEeCKas
XUMUS

Opranngeckas
XUMHUS

dusnyeckas
XAMUS

[ToBepxHOCTHBIE
SIBTICHUSI U
JIMCTIEPCHBIE
CHCTEMBI

Ananutnaeckas
XAMUS

HNnxenepHas
rpaduka
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Mexanuka

DJIEKTPOTEXHHUKA
Y TIPOMEIIIIICHHAS
QJIEKTPOHUKA

Bezomacnocts
JKU3HEEATED-
HOCTH

IIpoueccel u
ammaparthbl

XUMHYECKOH
TEXHOJIOTUU

Ob6muias
XUMUYECKAsI
TCXHOJIOTUA

CucreMsl
yIIpaBJICHUS
XHUMHUKO-
TEXHOJIOTUYECKHU-
MHU TMPOLIECCAMU

OCHOBHI sTEPHOI
¢bu3uky u
JI03UMETPUH

Pamnoxumus

dusuko-
XAMUYECKHUE
METOBI aHaIu3a

TexHomorus
OCHOBHBIX
MaTepHaIIOB
COBPEMEHHOMN
SHEPTeTUKHU U
OCHOBBI
paauanoHHON
0e30MmacHoOCTH

Meronabl
AHAJTUTHYECKOTO
KOHTPOJIS B
TIPOU3BOJICTBE
MaTepHaJIoB
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COBPEMEHHOI
SHEPTETUKU

ObopymoBanue
MPOU3BOJICTB
PEIKUX 3JIEMEHTOB

Texnonorus
KEepaMH4ECKOT O
TOILIMBA

Pagnoxumuueckas
nepepabotka OSAT

DKOHOMHKA

ANC

PHOI OoTpaciu

BapI/IaTI/IBHaSI qacTb

OO0s13aTeNnbHbIe JUCIUIUIMHEL

Hauepra-
TCIIbHaAA
TeOMETpHS B
TCXHOJIOT'HHU
MaTepHasoB
COBpPEMEHHOMN
SHEPreTUKU

KsanroBas
XUMUS
MaTepHaoB
COBPEMEHHOMN
SHEPreTHKH

OKoJIorus B
TEXHOJIOTUHU
MaTepHaioB
COBPEMEHHOMN
SHEPTreTHKU

IIpaBoBene-
HHE B
TEXHOJIOTUHN
MaTepHaoB
COBPEMEHHOMN
SHEPreTHKH
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OcHoBbI
SKOHOMUKH U
YIpaBICHUSL
MIPOU3BOJICT-
BOM B
TEXHOJIOTUHU
MaTepualioB
COBPEMEHHOMN
SHEPTeTUKU

Teopus
BEPOSITHOC-
Teh u
MaTemaTuye-
cKas
CTaTUCTHKA B
TEXHOJIOTUH
MaTepHaJioB
COBpPEMEHHOMN
SHEPTETUKU

JlaGoparop-
HbIE paboThI
1o
opraHuyec-
KOM XUMHHU

IIpoextupo-
BaHHE
Jeranen
MaIluH U
annapaToB B
TEXHOJIOTUHN
MaTepHaoB
COBPEMEHHOMN
SHEPreTUKH

IIpoektupo-
BaHHE
TIPOIIECCOB H
amnmapaToB
XHUMHYECKOMH
TEXHOJIOTUHA

Xumus
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pEenKUX U
paccesHHbIX
JJIEMEHTOB

Xumus
TBEPJIOTrO
Tena B
TEXHOJIOTUH
peaxux
2JIEMEHTOB

Meronpl
¢u3mMKo-
XHMUYECKOT O
aHaiu3a B
TEXHOJIOTUH
penxux
METaJJIOB

XuMus u
TEXHOJIOT U
peaxux
METaJJIOB B
ypaHa

IIpoextupo-
BaHHE
IIPOU3BOJICTB
penKux
MeETaJlJIoB

DeKTUBHAS
JUCIATIIIMHA
o
¢busnueckoii
KYJIbTYpE U
CHopTy

JucimrmmHe o

REIAONV

BBenenue B
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JICHHE B
TEXHOJIOTUU
MaTepHualioB
COBPEMEHHOI
SHEPTeTUKU

HnxeHepHas
TICUXOJIOT UsT
B
TEXHOJIOTUU
MaTepuaoB
COBPEMEHHOI
SHEPTETUKU

Pycckuit
SI3BIK
KYyJIbTypa
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TEXHOJIOTUH
MaTepuaoB
COBpPEMEHHOM
9HEPIeTHKH

Berauciau-
TeJIbHAs
MaTeMaTHKa
B
TEXHOJIOTUHU
MaTepHaioB
COBPEMEHHOMN
SHEPTreTHKU

HuckperHas
MaTeMaTuKa
B
TEXHOJIOTUHN
MaTepHaoB
COBPEMEHHOI
9HEPreTUKH

OCHOBBI
MEHEDKMEH-
Ta U
MapKeTHHTa
B
TEXHOJIOTUHA
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MaTepHualioB
COBPEMEHHOI
SHEPTETUKU

OcHoBBI
TEXHUYECKO-
ro
perynupona-
HUS U
yrpaBieHUs
KadecTBa B
TEXHOJIOTUHU
MaTepHualioB
COBPEMEHHOI
SHEPTeTUKU

DKCTpaKIus
B
TEXHOJIOI'UHU
penkux
METaJJIOB
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OHHAs
nepepaboTKa
peaxomerTai-
JIBHOTO
CBIPBS

Marematu-
YecKoe
MOJEIHUPO-
BaHHE
9KCTPAKIUH-
OHHBIX
paBHOBECHI

Copbunon-
HEIE
MPOLIECCHI B
TEXHOJIOIUU
peIKUX
3JIEMEHTOB

Mounenupo-
BaHUe
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XUMUKO-
TEXHOJIOTU-
YECKUX
IIPOIIECCOB B
TEXHOJIOTUHU
MaTepuaoB
COBPEMEHHOI
SHEPTeTUKU

Marepuarno-
BeJIEHUE B
TEXHOJIOTUHU
COBPEMEHHOI
SHEPTEeTUKU

IIpakTuku

VYueOHast
NpaKTHKA!
NPaKTHKa 10
HOJTyYEHUIO
MEPBUYHBIX
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HBIX YMEHUHU U
HaBBIKOB

IIponsBoncrBen-
Hasl [IPaKTHKA:
Hay4HO-
HCCIIe0BaTENb-
ckast pabora

IIpousBoncrBen-
Hasl [IPaKTHKA:
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npodeccroHab-
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MIPAKTHKA
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BBIITYCKHOU
KBaJM()UKAIMOH-
HOH paboTHI,
BKJIIOYas
TIOATOTOBKY K
mpoLenype
3aIUTHI U
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3aIUTHI

®DakynbTaTUBbI

I'paxxnaHckas
3aIIuTa B
Ype3BBIYaWHBIX
CUTYaIMAX

Bsenenue B
MaTeMaTHKY

IlepeBon Hay4HO-
TEXHUYECKOU
JIUTEPaTypHI
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	1.3. Общая характеристика программы специалитета
	Целью программы специалитета является создание обучающимся условий для приобретения необходимого для осуществления профессиональной деятельности уровня знаний, умений, навыков, опыта деятельности и подготовки к защите выпускной квалификационной работы.
	Получение образования по образовательной программе высшего образования – программе специалитета допускается только в образовательной организации высшего образования и научной организации (далее – организация).
	Обучение по образовательной программе высшего образования – программе специалитета в образовательной организации осуществляется в очной форме  обучения. Объем программы специалитета составляет 330 зачетных единиц (далее – з.е.) вне зависимости  от  фо...
	Структура программы специалитета
	Дисциплины (модули) и практики, включая дисциплины (модули) и практики специализации, относящиеся к базовой части программы специалитета, являются обязательными для освоения обучающимся. Набор дисциплин (модулей) и практик, относящихся к базовой части...
	Дисциплины (модули) по философии, истории, иностранному языку, безопасности жизнедеятельности реализуются в рамках базовой части Блока 1 «Дисциплины (модули)» программы специалитета. Объем, содержание и порядок реализации указанных дисциплин (модулей)...
	Дисциплины (модули) по физической культуре и спорту реализуются в рамках:
	базовой части Блока 1 «Дисциплины (модули)» программы специалитета в объеме не менее 72 академических часов (2 з.е.) в очной форме обучения;
	элективных дисциплин (модулей) в объеме не менее 328 академических часов. Указанные академические часы являются обязательными для освоения и в з.е. не переводятся.
	Дисциплины (модули) по физической культуре и спорту реализуются в порядке, установленном организацией. Для инвалидов и лиц с ограниченными возможностями здоровья организация устанавливает особый порядок освоения дисциплин (модулей) по физической культ...
	Дисциплины (модули), относящиеся к вариативной части программы специалитета, определяют в том числе специализацию программы специалитета.
	Набор дисциплин (модулей), относящихся к вариативной части программы специалитета, организация определяет самостоятельно в объеме, установленном настоящим ФГОС ВО. После выбора обучающимся специализации программы набор соответствующих дисциплин (модул...
	В Блок 2 «Практики, в том числе научно-исследовательская работа (НИР)» входят учебная и производственная, в том числе преддипломная практики.
	Тип учебной практики:
	 практика по получению первичных профессиональных умений и навыков.
	Типы производственной практики:
	 практика по получению профессиональных умений и опыта профессиональной деятельности;
	 технологическая практика;
	 научно-исследовательская работа.
	Способы проведения учебной и производственной практик:
	 стационарная;
	 выездная.
	Преддипломная практика проводится для выполнения выпускной квалификационной работы и является обязательной.
	При разработке программ специалитета организация выбирает типы практик в зависимости от вида (видов) деятельности, на который (которые) ориентирована программа специалитета, и специализации. Организация вправе предусмотреть в программе специалитета ин...
	Учебная и (или) производственная практики могут проводиться в структурных подразделениях организации.
	Выбор мест прохождения практик для лиц с ограниченными возможностями здоровья производится с учетом состояния здоровья обучающихся и требований по доступности.
	В Блок 3 «Государственная итоговая аттестация» входит защита выпускной квалификационной работы, включая подготовку к процедуре защиты и процедуру защиты, а также подготовка к сдаче и сдача государственного экзамена (если организация включила государст...
	Реализация части (частей) образовательной программы и государственной итоговой аттестации, содержащей научно-техническую информацию, подлежащую экспортному контролю, и в рамках которой (которых) до обучающихся доводятся сведения ограниченного доступа,...
	При разработке программы специалитета обучающимся обеспечивается возможность освоения дисциплин (модулей) по выбору, в том числе специальные условия инвалидам и лицам, с ограниченными возможностями здоровья, в объеме не менее 30 процентов вариативной ...
	Количество часов, отведенных на занятия лекционного типа в целом по Блоку 1 «Дисциплины (модули)», должно составлять не более 40 процентов от общего количества часов аудиторных занятий, отведенных на реализацию данного Блока.

	Учебный план подготовки инженера разработан в соответствии с требованиями федерального государственного образовательного стандарта по специальности 18.05.02 Химическая технология материалов современной энергетики (уровень специалитета), утвержденному ...
	Учебный план подготовки инженеров по специальности 18.05.02 Химическая технология материалов современной энергетики, специализация № 1  «Химическая технология материалов ядерного топливного цикла» – прилагается.
	Последовательность реализации программы специалитета по годам и семестрам (включая теоретическое обучение, практики, научно-исследовательскую работу, промежуточные и государственную итоговую аттестации, каникулы) приводится в календарном учебном графи...

	- представлениями об основных этапах в истории человечества и их хронологии;
	1.3. Россия в середине XVI – XVII вв.
	2.2. Россия в XIX столетии
	2.3. Россия в начале ХХ века (1900 – 1917гг.)
	Раздел 3. От советского государства к современной России.
	3.1. Формирование и сущность советского строя (1917-1991гг.)

	Каждый Раздел программы состоит из подразделов и имеет структуру:
	 лекции (или теоретический Раздел);
	 практический Раздел (состоит из: методико-практических занятий (МПЗ) и учебно-тренировочных занятий (профессионально-прикладная физическая подготовка, ППФП);
	 контрольный Раздел (КР).
	Теоретический подраздел формирует систему научно-практических и специальных знаний, необходимых для понимания природных и социальных процессов функционирования физической культуры общества и личности, умения их адаптивного творческого использования дл...
	Методико-практические занятия предусматривают освоение основных методов и способов формирования учебных, профессиональных и жизненных умений и навыков средствами физической культуры и спорта.
	На методико-практических занятиях уделяется внимание:
	- основным проблемам спортивной тренировки;
	- влиянию физических упражнений на формирование профессиональных качеств будущего специалиста и личности занимающегося;
	- воздействию средств физического воспитания на основные физиологические системы и звенья опорно-двигательного аппарата занимающегося;
	- вопросам проведения соревнований (правила соревнований, система розыгрышей, определение победителей, оборудование и инвентарь).
	Профессионально-прикладная подготовка проводится с учетом будущей профессиональной деятельности студента.
	Учебно-тренировочные занятия базируются на широком использовании теоретических знаний и методических умений, на применении разнообразных средств физической культуры, спортивной и профессионально-прикладной физической подготовки студентов.
	Контрольный подраздел. Критерием успешности освоения учебного материала является оценка преподавателя, учитывающая регулярность посещения обязательных учебных занятий, знаний теоретического раздела программы и выполнение установленных на данный семест...
	2. В результате изучения дисциплины обучающийся по программе специалитета должен:

	Обладать следующими компетенциями:
	Знать:
	Уметь:
	Владеть:
	3. Краткое содержание дисциплины:
	4. Объем учебной дисциплины
	2. В результате изучения дисциплины обучающийся по программе специалитета должен:
	Обладать следующими компетенциями: (1)
	Аннотация рабочей программы дисциплины «Физика»
	2. В результате изучения дисциплины обучающийся по программе специалитета должен:

	Знать: (1)
	Уметь: (1)
	Владеть: (1)
	3. Краткое содержание дисциплины: (1)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен:
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (1)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (2)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (3)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (4)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (5)

	обладать следующими компетенциями:
	Знать: (2)
	2. В результате освоения  дисциплины обучающийся по программе специалитета должен:

	Раздел 1. Электрические цепи
	1.1. Основные определения, описания параметров и методов расчёта электрических цепей
	1.2. Электрические измерения и приборы
	1.3. Анализ и расчёт линейных цепей переменного тока

	Раздел 2. Электромагнитные устройства и электрические машины
	2.1. Трансформаторы
	2.2. Асинхронные машины

	Раздел 3. Основы электроники
	3.1. Элементная база современных электронных устройств
	2. В результате освоения дисциплины обучающийся по программе специалитета должен:
	2. В результате изучения дисциплины обучающийся по программе специалитета должен:
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (1)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (2)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (3)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (4)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (5)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (6)
	Обладать следующими компетенциями
	 способностью представить современную картину мира на основе целостной системы естественнонаучных и математических знаний, ориентироваться в ценностях бытия, жизни, культуры (ОК-1);
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (7)
	Обладать следующими компетенциями:
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (8)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (9)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (10)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (11)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (12)

	Знать: (3)
	Уметь: (2)
	Владеть: (2)
	3. Краткое содержание дисциплины
	2. В результате изучения дисциплины обучающийся по программе специалитета должен:
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (1)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (2)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (3)

	3. Краткое содержание дисциплины (1)
	Раздел 1. Основы механики
	Кинематика точки. Механическое движение. Траектория. Путь перемещение. Скорость и ускорение. Относительность движения. Типы движения в кинематике. Равномерное и равнопеременное движение. Графическое представление движение. Свободное падение тел. Равно...
	Раздел 2. Молекулярная физика
	Основные положения молекулярно-кинетической теории. Атомная гипотеза. Масса и размер молекул. Число Авогадро. Идеальный газ. Основное уравнение молекулярно-кинетической теории. Абсолютная температурная шкала. Уравнение состояния идеального газа. Изоте...
	Раздел 3. Основы термодинамики.
	Первое начало термодинамики. Внутренняя энергия. Количество теплоты. Теплоемкость вещества. Работа в термодинамике. Первое начало термодинамики. И его применение к различным процессам. Адиабатный процесс. Второе начало термодинамики. Необратимость про...
	4.  Объем учебной дисциплины
	Неметаллические материалы.
	Керамические материалы. Конструкционная, инструментальная  и техническая керамика. Неорганическое стекло. Классификация стекол по назначению и области применения. Ситаллы. Графит. Асбест. Свойства и области применения.
	Смазочные масла, пластические смазки, твердые смазочные материалы. Смазочно-охлаждающие жидкости.
	Древесные материалы.
	2. Объем учебной дисциплины
	Обладать следующими компетенциями: (2)
	4.5. Практики
	5.1. Требования к кадровому обеспечению
	Кадровое обеспечение программы специалитета соответствует требованиям ФГОС ВО:
	− реализация программы специалитета обеспечивается руководящими и научно-педагогическими работниками университета, а также лицами, привлекаемыми к реализации программы специалитета на условиях гражданско-правового договора, квалификация которых соотве...
	− доля штатных научно-педагогических работников (в приведенных к целочисленным значениям ставок) составляет – должна составлять не менее 50 процентов от общего количества научно-педагогических работников университета;
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