





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 00pa30BaTEIIbHBIM
YUpEXKJIEHUEM BbICIIEro oOpa3oBaHUsl «POCCHUICKUIT XMMHKO-TEXHOJIOTMYECKUN YHUBEPCUTET
umenu J[. 1. MenneneeBa» no cnenuanbHocTd 18.05.02 Xumuueckasi TEXHOJIOTUSL MaTEpUAJIOB
COBPEMEHHOM JHepreTuku, crneunanusamus Ne 5 «PagmannoHHas XUMHUS UM paJydallMOHHOE
MaTepHAIIOBEICHUE» TPEJICTABIIET COOOH KOMILJIEKC OCHOBHBIX XapaKTEPUCTHK 0Opa3oBaHMUS,
OpraHU3alMOHHO-TIEIarOTMUECKUX YCIOBUM, ()OpM aTTECTAallUd KOTOPBIM MPEACTaBIEH B BHUJE
oO11eil XapaKTepUCTUKU IPOrpaMMBbl CIIEHUAINTETa, Y4eOHOTO IUIaHa, KaJIeHJapHOTO y4eOHOro
rpaduka, pabouux MporpaMMm AUCHMIUIMH, MPOrpaMM NPAKTHK, OIEHOYHBIX CPEJCTB,
METOAUYECKUX MAaTEPUAIIOB.

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

- ®enepanbHblil 3ak0oH 0T 29.12.2012 Ne 273-P3 «O6 o6pazoBanuu B Poccuiickoii
denepanuny;

- [Ipukaz MunuctepctBa oOpa3oBanHust M Hayku Poccuiickoit ®enepauuu ot
17.10.2016 Ne 1291 «O6 yrBepxkacHUU (eaepasbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbLHOTO
CTaHJapTa BbICHIEr0 oOOpa3oBanus 1o crneruanbHOoCcTH 18.05.02 XwumMuueckass TEXHOIOTHSA
MaTepHUajJoB COBPEMEHHON SHEPTETUKH (YPOBEHB CIICLIUATIUTETA)Y;

- [Ipukaz MunucrepcTtBa oOpa3oBaHusi W Hayku Poccuiickoir ®denepanmuui OT
05.04.2017 Neo 301 «OG6 yrBepxkaenuu Ilopsigka opraHw3allid M OCYIICCTBJICHUS
00pa3zoBaTeIbHON ACATEIHPHOCTH MO 00pa30BaTEIBHBIM MPOTPAMMaM BBICIIEr0 OOpa3OBaHUS —
nmporpaMMam OakanaBpuata, IporpaMmam ClielUalInTeTa, MporpaMMaM MarucTpaTypbl».

1.3. O01mas xapakTeprucTHKA MPOrpaMMbl ClIeHUAJINTETA

Leab0 mporpaMMsbl CHeNHATHTETA SBISICTCS CO3JAHHE OOYYAFOIIUMCS YCIOBHH IS
npHOOpEeTEeHUsT HEOOXOAUMOTO ISl OCYIIECTBICHUS MPO(ECCHOHAILHON NESITETLHOCTH YPOBHS
3HaHWH, YMCHHUH, HABBIKOB, OIBITA JICATEILHOCTH M TIOATOTOBKM K 3alIUTE BBITYCKHOM
KBaTM(UKAITMOHHONW PaOOTHI.

[Tomyyenne oOpa3oBaHusl MO 0Opa30BaTEIBHON MPOTrpaMMe BBICIIETO OOpa30BaHUS —
porpamMme CIeEIHaInuTeTa JOIMYCKAeTCs TOJBKO B 00pa30BaTENbHOW OPraHU3alli BBICIIETO
00pa3oBaHus U HAYYHOU OpraHU3aluy (Jajiee — OpraHu3aIus).

OOyuenue 1Mo 00pa3oBaTEIbHON MpOrpaMMe BhICIIETO O0pa30BaHUS — MPOTrpaMMe
CIeHUAINTETa B 00Pa30BaTEIIbHONW OPraHU3ally OCYIIECTBIISETCS B OYHOU (hopme OoOydeHusl.
OOBveM mporpammbl crnenuanurera cocraBiser 330 3a4yeTHbIX enuHMIl (Janee — 3..) BHE
3aBUCUMOCTH  OT  (opMbl OOy4YCHHUs, NPUMEHSIEMBIX OOpa30BaTCIbHBIX TEXHOJOTHIA.
Peaym3anuu mporpamMmbl CIICIHATUTETa C HKCIOJB30BAaHHEM CETEBOM (DOpMBI, peau3aiuu
MPOrpaMMBbI CIICMATUTETa IO UHANBHIYATbHOMY y4eOHOMY IJIaHy, B TOM YHCJIE YCKOPEHHOTO
oOyueHusl.

Cpok nonmy4deHust 00pa3oBaHUs MO MPOTPAMME CTICIIUATUTETA!

B OUHOI (hopMe 00yUeHHUsI, BKIIIOUasi KAHUKYJbI, PEJOCTaBIsIEMbIe TIOCTIE TPOXOKIACHUS
rOCy/IapCTBEHHOW UTOTOBOM aTTECTAIMH, COCTABIISET 5,5 neT. O6beM MporpaMMBbl CrielMaInTeTa
B OYHOH (popMe 00ydeHHsI, peaTnu3yeMblii 3a OAUH yueOHbIN roj cocTasiseT 60 3.e.;

npu oOydeHUH MO WHIUBUAYAILHOMY y4eOHOMY IUIaHY BHE 3aBUCHUMOCTH OT (HOpMBI
oOyueHusl yCTaHaBIMBAaeTCAd He OoJyiee CpoKa IMONydeHHs oOpa3oBaHUS, YCTAaHOBJICHHOTO IS
COOTBETCTBYMOIIEH (opMbI OOydeHHS, a MpU OOYYEeHUU MO WHAMBHUIYaTbHOMY IUIAHY JIUI C
OTPaHHYEHHBIMU BO3MOXHOCTSIMHU 3JI0POBBSI MOKET OBITH YBEJIMYEH MO X JKEIaHUIO He Oojee
gyeM Ha | ToJg MO CpPaBHEHUIO CO CPOKOM TOJydeHHs oOpa3oBaHUs AJsi COOTBETCTBYIOIIEH



dbopmbl 00ydeHus. OObeM MPOrpaMMbl CTIICIIHATUTETA 32 OJAWH yY4EOHBIN TOJ MPH OOYYCHHUH 10
UHIUBUAYAJIbHOMY y4€OHOMY IJIAHY HE MOKET COCTaBJIATH OoJiee 75 3.¢e.

[Ipu peanuzanuu NPOrpaMMbl  CICHUAIUTETa OPraHM3aLUs BIpPaBe IMPUMEHATh
3NIEKTPOHHOE 00y4YeHHE U TUCTAaHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTHH.

IIpu oOy4eHHMH IJMIl C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3J0POBbS DICKTPOHHOE
oOy4eHHe W JUCTAaHIMOHHBIE OO0pa30BaTEIbHBIE TEXHOJOTHH JIOJDKHBI IpEeIycMaTpUBaTh
BO3MO’KHOCTh MpHEeMa-Tiepeaadd HHGHOPMAIMH B JOCTYITHBIX ISl HUX (opMax.

Peanu3zanus nporpaMMsl ClieUAINTETa BO3MOYKHA C UCIIOJIb30BAHUEM CETEBOU (DOPMBI.

CTpykTypa nporpaMmsbl clielMaJMTeTa BKIIOYAET 00s3aTeNbHYIO YacTh (0a30Byt0) u
9acTh, (OPMUPYEMYIO YYaCTHUKaMU 0OOpa3oBaTeNbHBIX OTHONICHWH (BapHaTHBHYIO). ITO
o0ecrieynBaeT BO3MOYKHOCTh pEaJH3allMyd MPOTPaMM CICHHATUTETa, NUMEIOIUX Pa3InIHYIO
HarpaBJieHHOCTh (mpoduiab) 00pa3oBaHUS B paMKax OJHOW CHEHHAIU3AIUU MPOTPAMMBbI
CHelHaIuTeTa.

[IporpamMma criemanuTeTa COCTOUT U3 CIENYIOIUX OJIOKOB:

brox 1 «JucumMniauuel (MOAYNH)», KOTOPBIM BKJIIOYAET JAUCHUIUIMHBL (MOJIYJIH),
OTHOCsIIMEeCs K 0a30BOM YacTW MPOTPaMMbl M JUCIHHIUTMHBI (MOMIYJH), OTHOCSIIHECS K ee
BapHaTUBHOM YaCTH;

bnok 2 «IIpakTuku, B TOM yucie HaydHO-UccienoBaTenbekas padota (HUP)», kotopsiit
B [TOJIHOM 00bEeMe OTHOCUTCS K 6a30BOM 4acTH MPOTPaMMBI;

brnok 3 "l'ocymapcTBeHHass WTOTOBasi aTTecTalusA', KOTOPhIH B TIIOJHOM OOBeMe
OTHOCHTCS K 0a30BOM YacTH MpOrpaMMBbl W 3aBEpIIACTCS MNPHUCBOCHHWEM KBaTH(PHUKAINH,
yKa3aHHOM B  MEpe4yHe  CHEeIUaJIbHOCTeW  BbICHIErO0  00pa3oBaHUs,  YTBEPKAEHHOM
MunuctepcTBoM 00pa3oBanus U Hayku Poccuiickoit deneparun

CTpykTypa nporpaMmbl clielMaJMTeTa

CrpykTypa nporpaMMsbl ClielHaINTETa O06BeM porpamMMbI
CHeIainuTeTa B 3.€.
biok 1 | Aucruniauas! (MOTYITH) 276
bazoBas yactb 207 - 210
B ToM uncie quciMIuIHbl (MO M) CHEIMaTn3aluu 36-42
BapuaTuBHas yactb 66 - 69
biok 2 |IIpakTuku, B TOM 4KCiIe HAyYHO-MCCIIEI0OBATEIbCKas paboTa 45 - 48
(HUP)
bazoBas yactb 45 - 48
biok 3 |['ocyaapcTBeHHass MTOroBast aTTeCTalus 6-9
bazoBas yactb 6-9
OO0BeM IporpaMMbl CrIeIUATUTETA 330

JvcuuruivHel (MOAYAM) M NPAaKTUKU, BKIOYAs AUCHUIUIMHBI (MOIYJIHM) M HPAKTUKU
CIelMaNn3alny, OTHOcsAmMecs K 0a30BOM 4YacTM MpOrpaMMbl  CIHEMAIUTETa, SIBIISIOTCS
00s3aTeNIbHBIMU 11 OCBOEHHUsI oOydwatrouumcs. Habop aucuuruinH (Moayiei) W NpakTHK,
OTHOCSIIMXCS K ©0a30BOM 4YacTH TNPOrpaMMBbl CHEIHMAIUTETa, OpPraHM3alus OIpeaeseT
CaMOCTOSITEIbBHO B oOBbeMe, ycTaHoOBJIeHHOM HactosmuM @OI'OC BO, c¢ yderom
COOTBETCTBYIOLIEH (COOTBETCTBYIOUIMX) NPUMEPHON (NMPUMEPHBIX) OCHOBHOH (OCHOBHBIX)
oOpa3oBaTesibHON (00pa30BaTEIbHBIX) MPOrPAMMBI (IPOrpamMmm).

Jvcuumuinael (MOAYaN) 1o GuiIocoduH, KICTOPUU, HTHOCTPAHHOMY S3BIKY, 0€30MacHOCTH
KHU3HENIeATENFHOCTH pealn3yloTcs B pamkax 0a3oBoii yactu brnoka 1 «/luctuniauss (MOIyn)»



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

Jucuumuiael (MOAYNN) IO (PU3UYECKON KYJIbTYpe U CIIOPTY pPEal3yIOTCs B paMKax:

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

JJIEKTUBHBIX JUCHMIUIMH (MOAaynei) B oObeMe He MeHee 328 akaJeMHUYeCKHX 4YacoB.
VYKa3zaHHBIE aKaJeMHUYECKHE Yachl SIBIIIIOTCS OOS3aTeNbHBIMH ISl OCBOCHHS M B 3.6. HE
MIEPEBOIATCSI.

Jucuumumael (MOAYIH) 10 (PU3UYECKON KYNbType M CIOPTY PEATH3yIOTCS B MOPSIKE,
YCTQHOBJIGHHOM OpraHu3anuen. (s WHBANIMIOB W JIMI] C OTPAHMYCHHBIMH BO3MOYKHOCTSIMU
3I0POBBSI OpraHU3aIMs YCTaHABIMBAET OCOOBIN MOPSIOK OCBOCHUS TUCHUIUIMH (MOIYJIEH) 1Mo
(bU3NIECKOl KYIbType U CIIOPTY C YIETOM COCTOSIHUS UX 3/I0POBBSL.

JucuumuinHb! (MOJYIN), OTHOCSIIIMECS K BApUATHBHOM YaCTH MPOTPAMMEI CIICIIHATTUTETA,
OTIPENIENIAIOT B TOM YHCIIE CIEIAATH3ALUIO IPOTPAMMBI CTIEIIHATTNTETA.

HaGop nmucummimuu (Momynei), OTHOCSIIMXCS K BapHAaTHBHOM YacTU MPOTPaMMBbI
CHelMaluTeTa, OpraHu3alus ONIpENeNIeT CaMOCTOSTENbHO B 00BEME, YCTaHOBJIEHHOM
HacrosiuM OI'OC BO. Ilocne BbIOOpa 00ydaronuMcs CHEHaIM3aldd MPOTpaMMbl Habop
COOTBETCTBYIOIIMX JUCHMIUIMH (MOIYJEH) CTAHOBHUTCS O0OS3aTelIbHBIM JUII  OCBOCHUS
00yJaroIIIMCs.

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

Tun yueGHOM nMpaKkTUKU:

— TIpaKTHKa I10 TOTYYSHHIO TEPBUYHBIX MPO(PECCHOHATEHBIX YMEHHI U HABBIKOB.
Tunbl NPOU3BOACTBEHHOUN MPAKTUKU:
— TpaKTHKa [0 TMOJYYEHHUI0 NpO(EeCcCHOHANBHBIX YMEHMM U ONbITa MNpo(ecCHOHATBHON
NesITeNIbHOCTH;
— TEXHOJIOTMYEecKas MMPaKTHKa;
— Hay4YHO-HCCleloBaTeNlbcKas paboTa.
Crioco0OpI MpoBeACHUS YIEOHOM U MPOU3BOICTBEHHO W MPAKTHK:
— CTalMOHapHas;
BbIE3THAS.
[Ipennumniomuas MpaKTUKa  MPOBOIUTCS TUTSE BBIMIOJIHEHHUSI  BBIITYCKHOM
KBATM(UKAIIMOHHOW PaOOTHI U SIBJISETCS 00s13aTEIHHOM.

[Ipn pa3paboTke mporpamMm CrHelMaIUTeTa OpraHU3alus BbIOMpPAET TUIBI MPAKTHK B
3aBUCHUMOCTH OT BHJA (BHJAOB) JEATEIbHOCTH, Ha KOTOPBI (KOTOpbIE) OpPHUEHTHUpPOBaHA
mporpaMMa CHeluanuTeTa, W crenuanuzaimu. OpraHuzanus BIOpaBe NPeIyCMOTPETh B
MpOrpaMMe CrelHaTUuTeTa UHbIe TUIIbI TPAKTUK JOMOJHUTEIBHO K YCTAHOBJICHHBIM HACTOSIIUM
dI'0C BO.

YyeOHast ¥ (UIU) MPOU3BOJCTBEHHAS MPAKTUKH 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 HWTOrOBasl aTTECTAlUs» BXOTUT 3alllUTa BBIMYCKHOM
KBAJTM(HUKAIIMOHHON paboThl, BKJIIOYas MOATOTOBKY K IMpOLEAype 3allUThl U TPOLELypY
3alIUTHI, a TAaKXKe MOATOTOBKA K CAaye U c/ladya rocyJapCTBEHHOIO SK3aMeHa (eCIM OpraHu3anus
BKJIIOYMJIA TOCYIapCTBEHHBIN 3K3aMEH B COCTaB rOCYIapCTBEHHONW UTOTOBOM aTTEeCTaIUN).

Peanuzanuss wactu (dacteil) oOpa3oBaTeNbHOW MPOrpaMMbl U TOCYJapCTBEHHOM
UTOTOBOM aTTecTaluM, COJAep)Kalled HaydHO-TEeXHUYECKYI0 HH(POPMALUIO, TOIISKAILYIO
HKCIIOPTHOMY KOHTpOJIFO, U B paMKax KOTOpOHl (KOTOpBIX) A0 OOy4aromuxcs JJOBOJASATCS
CBEJICHUS] OTPAaHMUYEHHOTO JO0CTyNa, M (WJIM) B Y4EOHBIX ILENAX HCHOJB3YIOTCS CEKpeTHbIE



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

IIpu pa3paboTke MmporpaMMbl CHEHUAIUTETa  OOydaromumcs — obecrneduBaeTcs
BO3MO’KHOCTh OCBOCHHS JUCLUHUIUIMH (MOMAYJEH) 10 BBIOOPY, B TOM YHCIIE CHEIHATIbHBIC YCIOBHUS
WHBAIAJAM U JIMLAM, C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0pOBbs, B 00bemMe He meHee 30
IIPOLIEHTOB BapuaTuBHOM yactu bioka 1 «J{ucuurimnbl (MOIYIIN)».

KonnuecTtBo 4acoB, OTBEICHHBIX HA 3aHATHS JICKIMOHHOTO THUIA B 1eioM 1mo bioky 1
«lucuuminHel (MOIYIH)», JOJKHO COCTABIATh HE Oosiee 40 MPOLIEHTOB OT OOLIETr0 KOJIMYECTBA
94acoB ayIMTOPHBIX 3aHATUH, OTBEICHHBIX Ha peasTM3allfio JaHHOTO biioka.

1.4 TpeGoBaHus K nocrynapuemMy

TpeboBanust K NOCTyHNaroUEMy ONpPENENSAIOTCS (peepalbHbIM 3aKOHOJATEIbCTBOM B
obnactu oOpas3oBanus, B ToM uucie I[lopsakom mpuema Ha oOyueHue Mo oOpa3z0BaTEIbHBIM
IporpaMMaM BBICHIETO 00pa3oBaHUs — MporpaMMaM CHEIHaJuTeTa Ha COOTBETCTBYIOLIUN
y4eOHBIH ro.

2. XAPAKTEPUCTHUKA TIPO®ECCHOHAJILHOM JEATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY CIHEHHUAJIUTETA

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

CTICIMAIATETA, BKITIOYALT:

— pa3paboTKy, TPOEKTUPOBAHHE W OKCIUIyaTallHI0 TEXHOJIOTHYECKUX TMPOIECCOB H
000pyIOBaHUs ISl M3BJICUCHUS MATEPHAIOB SIEPHOTO TOIUIMBHOTO Inkia (mamee - SATILI)
ATOMHOM SHEPreTHUKU U3 MPUPOIAHOTO M TEXHOTEHHOTO ChIPbs, MepepaboTKU OTpaOOTaBLIETO
snepHoro tormBa (nanee - OST) u pagumoakTuBHBIX 0TX0A0B (nanee - PAO), paznenenus
M30TOIOB JIETKUX 3JIEMEHTOB U UX IPUMEHEHUS;

— HCCIIEJIOBaHHE paJUMallMOHHON YCTOWYMBOCTM MaTEpHUaJOB U PaJUallMOHHO-XUMHUYECKHX
MPOLIECCOB B TETJIOHOCUTEIIAX SIAEPHBIX SHEPTeTUYECKUX YCTaHOBOK;

— pa3paboTKy U OKCIUIyaTalldi0 METOJO0B aHAIUTUYECKOTO KOHTPOJS M pagHallMOHHOM
0€30MacHOCTH Ha 00BEKTaX, CBA3AHHBIX C MCIOJIB30BAHUEM aTOMHOM SHEPTHUU.

2.2. O0beKTHI NPOPeccHOHAILHOM 1eATeJIbHOCTH BIIYCKHUKA
O6bekramMu npodecCHOHANTBHON AESITENbHOCTH BBITYCKHHUKOB, OCBOMBILIMX IMPOTPaAMMY

CHEIHAUTETA, SBIISIOTCA:

— pyAbl, KOHIIEHTPAThl U BTOPUYHOE CHIPhE, COJACPIKAILIUE YpaH, HUPKOHUM, PaTUOAKTHBHBIC
AJIEMEHTHI, PEIKHE METAIbl SACPHOTO HA3HAYCHMs, WX XUMHUYECKHUE COCTUHEHHUS U
MaTepHaibl Ha UX OCHOBE;

— TPUPOJIHOE U TEXHOTEHHOE ChIPhE, COJIEprKaIlee U30TOMbI JIETKUX 3JIEMEHTOB;

— TEXHOJIOTHYECKHE MPOLECChHl UX U3BJICUEHUS, KOHIIEHTPUPOBAHUS U OUHUCTKH;

— oOopynoBanue, MpudOOPHl U1 METOABI OOeCTIeUeHUsI aHAIMTUYECKOTO KOHTPOJISI MIPOBEICHUS
3THX MPOLIECCOB B TA0OPATOPHBIX U MPOMBIIIJICHHBIX YCIOBUSX;

— TexHosornueckue mnpouecchl oOpamenus ¢ OAT u PAO u wmertonsl obecrneueHUs
paaralvoOHHON 0E30MaCHOCTH U peaOuIUTAIIUN TEPPUTOPUN, CBSI3AHHBIX C UCTIOJIH30BAHUEM
SIIEPHBIX 0OBEKTOB.

2.3. Buabl npogeccHOHATbHOM 1eSITeIbHOCTH BHINYCKHUKA

Bunsl npodeccnoHanbHON — IESTEIBHOCTH, K KOTOPHIM TOTOBATCS BBIITYCKHUKH,
OCBOMBIIME IIPOrpamMMy ClleMaInTeTa, peanuzyemyro B PXTVY um. JI.1. Menneneesa ucxons us3
NOoTpeOHOCTEH pBIHKA TpyJda, HMEIOIIUXCS HAayYHO-HCCIENA0BATENbCKUX M MaTepHalbHO-
TEXHUYECKUX PECYPCOB:
— INPOU3BOJICTBEHHO-TEXHOJIOTNYECKAs,



— HaAy4YHO-UCCJEI0BaTENbCKas;

— OpraHM3alMOHHO-YIPaBJIEHYECKAs;

— IPOEKTHasl.

Crenpanuzanuy, 1O KOTOPbIM TOTOBSITCSI BBIIYCKHUKH, OCBOMBIIME IPOTrpamMMy
crenuaauTeTa:

— cnenuanuzanus Ne 1 «Xumuueckasi TEXHOJIOTHSI MaTEPUAJIOB SIIEPHOTO TOIUIMBHOTO LIUKIIAY;

— cnenuanu3anus Ne 2 «TexHosnorus pasaeneHus: 1 IpUMEHEHUE U30TOTIOBY;

— coenuanu3zauuss Ne 3 «TexHOnOruss TEIUIOHOCUTENEH W PagMOdKOJIOTHS  SJEPHBIX
SHEPreTUYECKUX YCTaHOBOKY;

— cnenuanu3zauus  Ne4  «XuMuyeckas TEXHOJOTMS HAHOMATepHaloB Uil sIIEpHOMU
SHEPreTUKNY;

— cnenuanu3zanus Ne 5 «PaguanimonHast XuMUs U paMalliOHHOE MaTePHUATIOBEACHUEY,

— cnenuanuzanus Ne 6 «SlnepHast u paguanmoHHas 0€30MacHOCTh Ha 00BEKTaX UCIIOTB30BAHUS
SIIEPHOM DHEPTUN».

[Ipu pa3paboTke u peanusany IporpamMmbl CIIEHUATUTETa OPraHU3alus OPUEHTUPYETCS
Ha KOHKPETHbI BHUJA (BUABI) NPOPECCHOHAIBHON [EATENbHOCTH, K KOTOPOMY (KOTOPBIM)
TOTOBUTCS CHEIUAINCT U BBIOMPAET CIEUHATU3AIHUI0, UCXOI U3 MOTPEOHOCTEH pbIHKA TpyAa,
Hay4YHO-MCCIIEI0BATEIbCKUX U MaTepUAIbHO-TEXHUUECKUX PECYPCOB OpraHU3aIiH.

BeImyCKHHK, OCBOMBIIMII TIPOrpaMMy CHEHUAIUTETa, TOTOB pEIIaTh CIEAYIOIINE
npodeccuoHallbHbIE 3aJayd B COOTBETCTBUM C BHJOM (BHIaMH) MpodecCHOHATbHON
JeSITEeIbHOCTH, Ha KOTOPBIN (KOTOPbIE) OPUEHTHPOBAHA ITpOrpaMMa CrelraauTeTa:
NPOU3BOACTBEHHO-TEXHOJIOTHYeCKas eI TeJIbHOCTh:

— OCYIIECTBJICHHE TEXHOJOIMYECKOro Ipolecca B COOTBETCTBMM €  TpeOOBaHUAMHU
TEXHOJIOTMYECKOTO PETJIAMEHTA;

— OpraHM3anys U OCYIIECTBIEHNE BXOJHOIO KOHTPOJIA CBIPbSl U MAaTEPUAIIOB, UCIIOJIB3YEMBIX B
TE€XHOJIOTMM MAaTEpHAJIOB COBPEMEHHOM DJHEPreTHKH, W30TOIMHO YHCTBIX BEINECTB, HX
COCTMHEHHH;

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

— HaJaJKka ¥ DKCIUIyaTallusd MAIIWH M amlaparoB JUIs OCYILECTBICHMS TEXHOJOTHYECKHX
IIPOLIECCOB;

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

— IPOBEJCHME DKOJOTMYECKOIr0 U paJuallMOHHOTO MOHUTOPHUHIA;

— ofecrieyeHne MEpONPUATHM MO [e3aKTHBALMM TEXHOJIOTUYECKOro O0OpYyAOBaHUS U
IIPOU3BOJICTBEHHBIX U MPUWJIETAIONINX TEPPUTOPUL;

— ofecreyeHue paauaoHHON 6€3011aCHOCTH;

HAYYHO-MCC/IeI0BATEeIbCKAS JeTeIbHOCTD:

— paspalboTKa IJIaHOB, IPOrpaMM W METOAMK IPOBEICHMS HCCIEIOBAaHUI MaTepuajioB u
TEXHOJIOTUYECKUX IIPOLIECCOB, SIBJSAIOIIMXCS 00bEKTaMH MPO(EeCCUOHATIBHON 1€ TeIbHOCTH;

— TIPOBEJCHHE HSKCIEPUMEHTAIBHBIX HCCIENIOBAaHUM B OOJACTH TEXHOJOIMH MaTepuasioB
COBPEMEHHOU 3HEPreTUKY;

— W3yYEHUE U3MEHEHUs CBOMCTB MaTEpUAJIOB IOJ JECHCTBUEM WHTEHCHBHBIX pPaJMallMOHHBIX
U3JIy4CHHUI;

— CO3JaHHME TEOPETHMYECKUX MOJEeNed Uil TPOTHO3UPOBAaHUS CBOWMCTB  MaTepUaloB
COBPEMEHHOU 3HEPreTUKY;

— MOJEIUPOBAHUE U ONTUMM3ALMS IPOU3BOACTBEHHBIX YCTAHOBOK M TEXHOJIOTMYECKHUX CXEM;

— aHaJIN3 HAyYHO-TEXHUYECKOMU JIUTEpATyphl U MPOBEACHNE NATEHTHOTO TIOUCKA;

— COCTaBJIEHHE HAYYHO-TEXHUYECKHX OTYETOB U aHATUTHUECKUX 0030pOB JIUTEPATypPHl;

OPraHu3alOHHO-YNIPABJICHYECKAS 1eSITeIbHOCTD:

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



— OCYILIECTBJICHUE TEXHUYECKOTO KOHTPOJIS B IMPOU3BOACTBE MATEPUATIOB COBPEMEHHOMU
SHEPTeTUKU;

— pa3paboTKa MEPOTIPUATUH 110 SKOHOMUU CHIPhSI M SHEPTETUIECKUX PECYPCOB;

— MPOBEIACHUE TEXHUKO-3KOHOMHUYECKOTO aHaIn3a MPOU3BOJICTBA;

— OpraHu3aiys U IpoBeJICHUE 00YUCHHS IEPCOHAIIA; MPOCKTHAS EATEIbHOCTh:

— pa3paboTKa HOBBIX TEXHOJOTHYCCKHX CXEM, pacueT TeXHOJOTHICCKHIX MapaMeTPOB, paciyeT U
BBIOOp 000pYHOBaHUS;

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

— pa3paboTKa UCXOIHBIX JAHHBIX JUTSI TPOSKTUPOBAHUS HOBBIX TEXHOJOTHYECKHX MPOIIECCOB U
000pyI0BaHUsI, ABTOPCKUM HAJI30P 32 MPOIIECCOM MPOEKTUPOBAHUS;

B COOTBETCTBHH CO CIIEIHMAJIN3AUAMU:

cnenuagnzamus Ne 1 «Xumuyeckas TEXHOJIOTHS MATEPUATIOB S/IEPHOTO TOTJTUBHOTO ITUKJIIAY:

YCOBEPIICHCTBOBAHUE M Pa3pabOTKa TEXHOJOTUYECKUX IPOIECCOB IMPOU3BOJCTBA OCHOBHBIX

(YHKIIMOHATBHBIX MAaTEPUAJIOB SIJICPHOTO TOTUTMBHOTO ITUKJIA;

KOHTpOJIb cOopa, XxpaHeHuss u tmiepepaboTtku PAQO pa3nuyHOro ypOBHS AKTHBHOCTH C

WCIIOJIb30BAaHUEM TIEPEIOBBIX MeTO0B oOpamienus ¢ PAO;

cenrajm3anus Ne 2 «TexHoyiorus pa3aesieHus: U MPUMEHEHUE H30TOTIOBY:

MPOBEJACHUE W  KOHTPOJh  TEXHOJIOTHMYECKHX TPOIECCOB  PA3JCICHHs] H30TOTOB €

HCIIOJIE30BaHMEM METOJIOB M30TOITHOIO aHAJIN3a;

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

HayK U MEJIUIIUHBI;

cnenuajm3anmusa  Ne3  «TexHonmorusi TEIJIOHOCUTENEH UM PAIMOIKOJIOTHS  SIAEPHBIX

SHEPreTUYECKUX YCTAHOBOK:

MPOBEJCHUE, KOHTPOJIb, pa3pabOTKa M YCOBEPIICHCTBOBAHME TEXHOJOTUYECKUX IPOIECCOB

MOJITOTOBKH M PET€HEPALNMH TEIUIOHOCUTEIECH SIEPHBIX YPHEPreTUUYECKUX YCTAHOBOK Pa3IMuHOTO

THMA, OO0ECIEYMBAIOIMUMH HAJACKHYIO M JOJTOBPEMEHHYIO 3alllUTy OKPYXAIOMIEH CpeIbl OT

BO3JICHMCTBUS paJualllii;

pa3paboTKa Ha aTOMHBIX AJMEKTPOCTAHIMAX MEPONPUATHHA IO 3aIIUTEe OKPYKAIOIMIEH Cpeapl OT

PaJMOHYKJIMIOB U OLIEHKA JI030BOM HAarpy3Ky Ha pa3IM4YHbIC IPYMIbI HACEICHUS;

cennajgmn3anus Ne 4 « XuMU4ecKasi TEXHOJIOTUS HAaHOMATEPHUAJIOB YISl SIACPHOM SHEPTETUKH »:

pa3paboTKa TEXHOJIOTHYESCKUX IMPOIIECCOB IMOJIYYCHHUS MATEPUAJIOB IS SJICPHOM SHEPTETUKHU C

HCITOJIb30BaHUEM METOI0B HAHOTEXHOJIOTHH;

pa3paboTKa 1 OCYIIECTBICHUE METOI0B 0e301MacHOT0 oOpareHus ¢ Hanomatepuanamu ST1L;

cnenuajgmzanus Ne 5 «PaguanioHHas XuMUs U palalldOHHOE MaTEePUATIOBEICHUE):

OIICHKA PaTUaIlMOHHBIX 3(P(HEKTOB B3aUMOICHCTBUS U3TYUCHUS BBICOKON SHEPTHH C BEILIECTBOM,

KCTOJIb30BAHMS WM MUHUMHU3UPOBAHUSI MOCIIEICTBUS TOIO B3aUMOACHCTBUS;

MPOBEJICHUE KOHTPOJIS, YCOBEPIICHCTBOBaHHWE M pa3paboTKa pagHallMOHHO-XUMHUYECKHX

TEXHOJIOTHYECKHX MPOLIECCOB C MOJIYYEHHEM HOBBIX WM MOIUGUIMPOBAHHBIX MaTepUajoB C

yJIy4ILIEHHBIMH CBOMCTBaMU;

OIICHKA PAJUAllMOHHOW YCTOWYMBOCTH pAa3jMYHBIX MaTepuaioB M pa3paboTKa MPOLECCOB

3aIUTHl ’TUX MATEPUAJIOB;

cnenuanuzanus Ne 6 «fnepHas u paauanmonHas 0e30MacHOCTh Ha 00BEKTaxX MCIOJIb30BaHUS

SIIEPHOM PHEPTUN»:

aHallM3 PaJUallOHHON CHUTyallud WU pa3paboOTKM MEpOINpHUATHS MO O00eCHeUYeHUIO SAepPHOM

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

JEISIIIHIECs] MaTepHalIbl;

pa3zpaboTka W MPOBEIECHUE MEPONPHUATHI MO O0O0ECNeYeHUI0 paAUAlUOHHONW O0€30MacHOCTH

MIPOU3BOJICTBEHHOT'O NIEPCOHAJIA U HACEJICHMUS.



3. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUS TPOI'PAMMBI
CIIEHUAJIMTETA

3.1. B pe3ynbpTare OCBOSHHS HPOTPAMMBI CHEIUAINUTETa y BBIMTYCKHHUKA JOJDKHBI OBITH
chopMUpOBaHBl  OOIIEKYIbTYypHBIC,  oOOmenpodeccnoHanbHble,  NpodecCHOHATbHBIE U
po(heccHOHATFHO-CIeIUATH3HPOBAHHBIC KOMIIETCHIIHH.

3.2. BbIIYCKHUK, OCBOMBIIMM IporpaMMmy CHEIHaJIUTeTa, JOJDKEH o0nanaTh
CIICAYIOMKMMHU 001IEKYJIbTYPHBIMH KOMIIETEHIIMSAMU:

— CIIOCOOHOCTBIO TPEACTAaBUTh COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE LEJIOCTHON CHCTEMBI
€CTeCTBEHHOHAYYHBIX M MAaTEMaTHUYECKUX 3HAHUH, OPUEHTUPOBATHCS B IIEHHOCTSIX OBITHS,
XKU3HHU, KyabTypsl (OK-1);

— CIHOCOOHOCTBIO K aHaJIM3y COIMAIbHO-3HAYMMBIX MPOLIECCOB U SIBIIEHUHM, K OTBETCTBEHHOMY
ydactuto B nonuruyeckout xu3nu (OK-2);

— CIOCOOHOCTBIO AHAJTU3UPOBATH OCHOBHBIE 3Tallbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pazButus oOumiectBa Juis  (OPMHUPOBAHMUSI TPaXAAHCKOW  MO3MIMH, CHOCOOHOCTH
WHTETPUPOBATHCS B coBpeMeHHoe 00miecTBo (OK-3);

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

— TOTOBHOCTBIO CBOOOJHO TOJb30BATHCS JIUTEPATYpPHOM U AETOBOW MUCHBMEHHOW M YCTHOM
peubl0 Ha PYCCKOM $3bIKE, CHOCOOHOCTHIO B NMHCHbMEHHOMW M YCTHOM pEYd NPaBUIIBHO
(JtornuHO) 0opopMuUTH pe3ynbraThl MbiieHus (OK-5);

— CIIOCOOHOCTBIO K TMPOQECCHOHATILHOMY OOIIEHHWI0O HA MHOCTPAHHOM SI3BIKE, K TMOJYYCHHIO
nHpopManuu u3 3apyoekHbIX UCTOUHHKOB (OK-6);

— CIOCOOHOCTBHIO K KOOTIEpAIINH C KoJileramu, padote B koyuiekture (OK-7);

— CIHOCOOHOCTBIO HAXOJWUTh OPraHU3AIMOHHO-YIPABIEHUYECKHE pEIICHUS B HECTaHIApTHBIX
CUTYaIIMSIX U TOTOBHOCTBIO HECTH 332 HUX OTBETCTBEHHOCTH (OK-8);

— CIHOCOOHOCTBIO HCIIOJIb30BATh HOPMATHBHBIE NMPABOBBIE aKThl B CBOEH MpodeccroHaNbHOMN
JESITETPHOCTH, CIIOCOOHOCTRIO M TOTOBHOCTHIO K COOJIFOJICHWIO TIpaB M OOsI3aHHOCTEH
rpaxkaanuna (OK-9);

— CHOCOOHOCTBIO K CaMOpa3BUTHIO, IOBBIIICHUIO CBOEH KBaIM(PHUKAIMM MU MacCTepCTBa,
CIIOCOOHOCTBIO CaMOCTOSITENIbHO MPUMEHSITh METOJbl U CPEICTBA MO3HAHUSA, OOy4YEHHS 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 OOJIACTSAX, HEMOCPEICTBEHHO HE CBS3aHHBIX CO cdepoii
npodeccuoOHAIbHON  AEATeNbHOCTH, pPa3BUTUS  COIMAIBHBIX U MPOQecCHOHANbHBIX
komrmereHiuit (OK-10);

— TOTOBHOCTHIO KPUTHYECKH OLIEHHWBATh CBOM JOCTOMHCTBA M HEIAOCTATKH, HAMETUTH MYTU U
BBIOpATh CPEJICTBA Pa3BUTHSI JOCTOMHCTB U ycTpaHeHus: HepocTaTkoB (OK-11);

— CcHocoOHOCThIO paboTath ¢ HHGOpMaIuel B rao0anbHbIX KOMIOBIOTEpHBIX ceTsax (OK-12);

— TIOHMMAaHHMEM POJIM OXPaHbl OKPYKAIOIIEH Cpebl U PAlIMOHATBHOTO MPUPOOIOIB30BAHUS U
JUIA pa3BUTUA U coxpaHeHus uBumsanuu (OK-13);

— CIIOCOOHOCTBIO MCIIOJIb30BAaTh METOJBI U CPEJCTBA (PU3MUECKON KYIbTYPBHI Uil YKPEIUIEHUS
30pOBbSI M JIOCTHDKEHHUS  JIOJDKHOTO  YPOBHS  IIOJHOLIEHHOM  COLMaNbHOM U
npodeccuoHanbHoOU aesTensHocTH (OK-14).

3.3. BbImycKHMK, OCBOMBIIMII IporpamMmy CHIELUAIUTETa, JOJDKEH 001a1aTh
CIIEAYIOIIHUMHU 001enpo¢ecCHOHAIBLHBIMM KOMIIETEHIMAMU:

— CIIOCOOHOCTBIO HCIIOJIb30BaTh MaTeMAaTHYECKHUE, €CTECTBEHHOHAayyHble U HH)KEHEpHbIE
3HaHUS s peleHus 3a1a4u cBoel npodeccuonanbroi nesrenbHoctu (OIIK-1);

— CIOCOOHOCTBbIO NPO(ECCHOHATBHO HCMOJIb30BaTh COBPEMEHHOE TEXHOJIOTHYECKOe U
aHaJIUTHUYECKoe 00OpYyIOBaHUE, CIIOCOOHOCTBIO K MPOBEACHUIO HAYYHOTO HMCCIEIOBAHUS U
aHaJM3Yy MOJIy4eHHBIX MPH ero npoBeaeHuu pesyasratoB (OIIK-2);



— CIIOCOOHOCTBIO HCIIOJIb30BAaTh METOAbl MaTeMaTHYECKOTO MOJIEIHPOBAHUS OTACIBHBIX
CTaauil M BCEro TEXHOJOIMYECKOTO MpOIlecca, K MPOBEJACHUI0 TEOPETUYECKOTO aHAn3a U
AKCIIEPUMEHTANILHOM MpoBepke agekBaTHocTH Mojaenu (OI1K-3);

— CIIOCOOHOCTBIO paboOTaTh ¢ HAYYHO-TEXHUYECKON M MAaTEHTHOH JIMTepaTypoil 1 UCIOIb30BaTh
MOJIy4EHHYI0 WH(GOPMAIIMIO TIPU OCYIIECTBICHUH CBOEH MPO(EeCCHOHAIBHON IeSTeTbHOCTH
(OIIK-4);

— TOHMMAaHHEM 3HaYeHHsS MHPOPMALMU B COBPEMEHHOM MHpE, CIOCOOHOCTHIO peliaTh 3a/1auu
npo(hecCHOHANBHONW JIEITETPHOCTH € TNPHUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOJOTHH C
y4eTOM OCHOBHBIX TPeOOBaHMU HH(POPMAIMOHHOW OE30MACHOCTH, B TOM YHCJE 3aIlUThI
rocynapctseHHo TaiHbl (OIIK-5).

3.4. DBbImycKHUK, OCBOMBIIMM MporpaMMmy CHEIUaJIUTeTa, JOJDKEH o001anaTh
npogeccuoOHAIBLHBIMH KOMIIeTeHI[USIMH, COOTBETCTBYIOIIHMH BUTY (Bumam)
npohecCHOHATBHON  JIEITENFHOCTH, Ha KOTOPBIA (KOTOpBIE) OpPHUEHTHPOBAaHA MpOrpaMma
CTICIHAIATETA:

NMPOU3BOICTBEHHO-TEXHOJIOTHYECKAas 1eATeTbHOCTD:

— CIIOCOOHOCTBIO OCYHIECTBIISITh TEXHOJIOTHUECKUI MPOIIECC B COOTBETCTBHHU C PETIAMEHTOM U
WCTIONb30BAaTh ~ TEXHWYECKHE CpEICTBA JUISI  HM3MEpPEHHs OCHOBHBIX  IapaMeTpoB
TEXHOJIOTMYECKOTo Iporecca, CBOMCTB chIpbs U npoaykuuu (I1K-1);

— CIIOCOOHOCTBIO K pEIICHUI0 MPO(ECCHOHANBHBIX MPOU3BOJCTBEHHBIX 3a/1a4, BKIFOYAFONIUX
pa3paboTKy HOpPM BBHIPAOOTKM ¥ TEXHOJOTHYECKHMX HOPMATHBOB PACXOJIOBAHUS CHIPHS,
MaTepHAIIOB M JYHEPreTHYECKUX 3aTPaT, COBEPIICHCTBOBAHME KOHTPOJIS TEXHOJOTHYECKOTO
nporecca (I11K-2);

— CHOCOOHOCTBIO aHAIM3UPOBATH TEXHOJOTMYECKUH MPOLECC, BBIABIATH €r0 HENOCTATKH U
paspabaTheIBaTh MEpONpUATHS 110 ero coBepmeHcTBoBanuto (I1K-3);

— CIHOCOOHOCTBIO NMPUHUMATh KOHKPETHOE TEXHMUECKOE PEIleHHE C YYETOM OXpaHbl TpyIa,
paauamoHHOM 0€30MacHOCTH U OXpaHbl OKpyKarotiei cpest (ITK-4);

— CIHOCOOHOCTBIO K aHajiM3y CHUCTEeM aBTOMAaTH3allud MPOU3BOJCTBA M pa3zpaboTke
MepomnpusITHi 0 ux coBepiieHcTBoBanmio (I1K-5);

— CHOCOOHOCTBIO MPOBOJAUTH PATMOMETPUUECKUE U JO3UMETPUUECKHE U3MEPEHUS U KOPPEKTHO
o0pabaTsIBaTh KCIIepUMeHTaIbHbIe nanublie (I1K-6);

— CHOCOOHOCTBIO 00ecreynTh 0Oe30macHoe MpOBEIACHHE paldOThl C  HCIHOJB30BaHHEM
PaZMOaKTUBHBIX BELIECTB B OTKPHITOM BHUAE U OICHMBATh IOJy4aeMylO 03y 3a CUeT
BHEIIIHEro ¥ BHyTpeHHero oomydenus (11K-7);

— TOTOBHOCTBIO HCIOJIb30BAaTh JCWUCTBYIONIME HOPMATHUBHBIE JIOKYMEHTHI B 00JIacTH
paauanuoHHOM u saepHoit 6e3omacHocTr (ITK-8);

HAYYHO-HMCCJIeI0BATEeIbCKAS /1eSITeIbHOCTh:

— CHOCOOHOCTBIO K pa3paldoTKe MJIAaHOB W MPOTrpamMM MPOBEACHUS HAYYHO-HCCIIEI0BATEIbCKIX
pa3paboToK, BHIOOPY METOJIOB M CPECTB pelieHus HoBbIX 3aaa4 (I1K-9);

— CHOCOOHOCTBIO  CaMOCTOSITENILHO  BBINIONHSATH  HCCIEAOBAaHUSA C  HCIOJIb30BAHHEM
COBPEMEHHOM  ammapaTypbl ¥  METOJOB  HCCle[loBaHMs B  oOjactu  OOBEKTOB
npo(hecCUOHANBHONW JIeSITETbHOCTH, TMPOBOAUTh KOPPEKTHYIO 00pabOTKy pe3yibTaToB U
ycTaHaBIUBaTh ajiekBaTHOCTh Moaeneit (ITK-10);

— TOTOBHOCTBIO HCIIONIb30BaTh METOJBI OIEHKM pHCKa M pa3pabaTeiBaTh Mepbl IO
oOecrieyeHHI0 0€30MaCHOCTH  pa3pabaThIBa€MBbIX HOBBIX TEXHOJIOTUH oOOpamieHus ¢
o0wvekTamu npodeccruonanbHon aestensHoctu (ITK-11);

— CIIOCOOHOCTBIO NPEACTABIATh PE3yJAbTaThl HCCIIENOBaHUS B (popMax OTYETOB, pedepaTos,
nyonuKanuil 1 MmyONMUYHBIX O0OCYXAEHUH, CIIOCOOHOCTBIO (POPMYIHPOBATH NMPAKTHUECKHUE
PEKOMEHIAINHU TI0 UCTIOJI30BAHUIO PE3YAbTaTOB HayuHbIX uccnenoanuii ([1K-12);

OPraHHM3alMOHHO-YIIPABJIEHYEeCKAs 1eATeJbHOCTh:

— CHOCOOHOCTHIO K opraHu3anuu padotsl mogunHeHHbIX ([TK-13);

10



— CHOCOOHOCTBIO K OIIEHKE MOCIEACTBUI MPUHUMAEMBIX OPraHU3alMOHHO-YIIPABICHISCKUX
pewennii u ux ontumusanuu (I11K-14);

— CIIOCOOHOCTBIO YIPaBIIATh JIEHCTBYIOIIUMU TEXHOJIOTHYECKUMU poleccamy,
00eCreunBarOIIMMH BBIMTYCK MPOAYKIIMU, OTBEUYAIOIICH TPeOOBAHMSIM CTAaHAAPTOB U pPBHIHKA
(ITK-15);

— CIOCOOHOCTBIO K WCIOJh30BAHUIO COBPEMEHHBIX CHCTEM YIPABICHUS Ka4eCTBOM
MPUMEHUTENIFHO K KOHKPETHBIM YCIOBUSM IPOM3BOJCTBA HA OCHOBE MEXKIYHAPOIHBIX
craugaproB (I[1K-16);

— CIHOCOOHOCTBIO K COCTABJICHUIO W aHAIM3Y OM3HEC-IIAaHOB pa3pabOTKU M BHEAPEHUS HOBBIX
TEXHOJIOTMYECKHUX MPOIECCOB, OOpaNIeHUsI ¢ 00beKTaMU TPO(HECCUOHATLHON JEeSITeILHOCTH,
BBINTYCKA U peain3allii KOHKYPEHTHO criocoOHoi npoaykuun (ITK-17);

NMPOEKTHAS 1eITeJIbHOCTh:

— CIOCOOHOCTBIO K TIPOBEJACHUIO aHalu3a TEXHUYECKUX 3a/laHUi Ha TPOCKTUPOBAHHE U
MPOEKTOB C YYE€TOM CYIIECTBYIOIIETO MEXIYHApPOJHOTO M HAIMOHAIBHOTO SACPHOTO
3akoHoaarenscTBa (I[1K-18);

— CIOCOOHOCTBHIO K MPOBEJACHUIO MATEHTHBIX UCCIIEIOBAHMM C IEJIbI0 00eCTieYeHUs] TaTeHTHOM
YUCTOTHI HOBBIX MpoeKTHBIX peteHuit (ITK-19);

— CIIOCOOHOCTBIO K pa3pabOTKEe HOBBIX TEXHOJOTHYECKHX CXEM Ha OCHOBE PE3yJIbTaTOB
Hay4HO-HccaenoBaTenbckux padoT (ITK-20);

— CIIOCOOHOCTBIO HCIIONB30BAaTh CPEJICTBA ABTOMATH3AIMU TPU TOJATOTOBKE IMPOECKTHOM
noxymenTaruu (ITIK-21).

3.5. BbIIyCKHHMK, OCBOWBIIMKA MpPOTpaMMy CIEIMAJIUTETa, JOJDKEH 00yanaTh
npo¢ecCHOHATBHO-CIIEHMATUIUPOBAHHBIMU KOMIIeTEHIIUSIMH, COOTBETCTBYIOIIUMH
CHelMaInu3aly IPOrpaMMBbl ClIEUAIUTETA:
cnenuanuzanus Ne 1 «Xumudeckasi TEXHOJIOTHS MAaTEPUAIOB SAEPHOIO TOIIMBHOTO LIUKIIA»:

— CHOCOOHOCTBIO K 0€30MacHOMY MPOBEICHHMIO, KOHTPOJIO, YCOBEPILIEHCTBOBAHUIO U
pa3paboTKe TEXHOJOTHYECKHUX TMPOIECCOB MPOU3BOJCTBA OCHOBHBIX (PYHKIHMOHAIBHBIX
marepuainoB ATL, B Tom uncie ¢ ucnosb3oBanueM paanoakTuBHbIX MatepualioB (ITCK-1.1);

— CHOCOOHOCTBIO OCYIIECTBJISATH KOHTPOJb 3a COOpPOM, XpaHEHHEM U IepepadoTKOM
PaaMOaKTUBHBIX OTXOJOB PAa3JMYHOIO YPOBHS aKTUBHOCTH C HCIIOJIb30BAHHUEM IEPEIOBBIX
MeTo10B oopamenus ¢ PAO (IICK-1.2);

cnenuanuzanus Ne 2 «TexHoJIorus pa3aesieHus U IPUMEHEHHUE N30 TOTIOBY:

— CIHOCOOHOCTBIO K MPOBEACHUI0O M KOHTPOJIIO TEXHOJOTMYECKHUX IPOLIECCOB pa3/esieHus
M30TOIIOB C UCIOJIb30BaHUEM MEeT010B 3oTomnHoro ananu3za (ITCK-2.1);

— TOTOBHOCTBIO MPUMEHATH U30TOMBI JUIsl pelIeHHs 3a/1a4 B 00JaCTH TEXHUKU U TEXHOJIOTHUH,
ecTecTBeHHbIX Hayk U MeauiuHsbl ([1CK-2.2);

cnequammzauuss  Ne 3 «TexHonoruss TelJIOHOCHUTENEH W PAAUOIKOJOTHS  SACPHBIX

SHEPreTUYECKUX YCTaHOBOK':

— CHOCOOHOCTBIO K 0€30MacHOMy  IPOBEICHHIO, KOHTPOJIIO, pazpaboTke U
YCOBEPILIEHCTBOBAHUIO  TEXHOJOTMYECKUX IMPOLECCOB IMOATOTOBKM U  pereHepauuu
TEIJIOHOCUTENEN SIIEPHBIX SHEPreTHUYECKUX YCTaHOBOK Pa3IMYHOTO TUIIA,
ofOecreunBarOIIMMHA  HAJIS)KHYI0 W JIOJITOBPEMEHHYIO 3allUTy OKpYXaloliel cpeapl OT
BozneiicTBus panuarun (IICK-3.1);

— CHOCOOHOCTBIO pa3pabaThiBaTh Ha ATOMHBIX AJIEKTPOCTAHIMSIX MEPOMPHUSATHS TO 3allluTe
OKpYXarolllel cpelpl OT PaJMOHYKIMIOB M OLEHUBATH JI030BYIO HArpy3Ky Ha pas3lIMuHbIE
rpynnsl Hacenenus (ITCK-3.2);

cnenuanuzanus Ne 4 «XuMudeckasi TEXHOJOTHsI HAHOMATEpUAJIOB ISl AJIEPHOM SHEPTETUKU:

— CHOCOOHOCTBIO pa3pabaThiBaTh TEXHOJOTHYECKHE IMPOIIECCHI MONYYEHUsS MaTepHalioB s
SIEPHON PHEPTETUKH C UCIOJIb30BaHHEeM MeTo10B HaHoTexHoyornu ([ICK-4.1);

— CHOCOOHOCTBIO pa3padaThiBaTh M OCYIIECTBISATH METOJBI 0OE30MacCHOrO0 OOpaIieHus C
HanoMarepuanamu ATL (IICK-4.2);
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crienpanu3anus Ne 5 «PaguanmoHHas XuMus U pagualliOHHOE MaTEPUATIOBEICHUEY:

— CIIOCOOHOCTBIO OLIGHWBATh PAJHALMOHHBIE YPQPEKTH B3aMMOJCHCTBHS M3ITYYCHHsI BHICOKOM
SHEPruu C BEIIECTBOM, MCIOJb30BaTh WJIM MHUHUMU3UPOBATh IOCJIEICTBUS ITOrO
B3aumoeiictBus (IICK-5.1);

— CIOCOOHOCThIO K 0€30macHOMYy MPOBENCHHUIO, KOHTPOJIIO, YCOBEPUICHCTBOBAHHIO U
pa3paboTke paguallMOHHO-XUMUYECKUX TEXHOJIOTMYECKUX MPOLIECCOB C MOJIyYEHUEM HOBBIX
WA MOTUGUIIMPOBAHHBIX MAaTEPHAIIOB C ynydmeHHbIMU cBoiicTBaMu (ITICK-5.2);

— CIOCOOHOCTBIO OLEHHBATh pAJUAIMOHHYIO YCTOHYMBOCTH pA3IMYHBIX MAaTEpUATOB U
paspabaThiBaTh Ipolecchl 3amuThl 3Tux mMatepuanon ([1CK-5.3);

cnenuanu3anus Ne 6 «SlnepHast u paauanrioHHas 0€30MacHOCTh Ha OOBEKTaX MCHOJIB30BAHUS

SIIEPHOM DPHEPTUN»:

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

— CHOCOOHOCTBIO pa3padbaThIBaTh U MPOBOJUTH MEPOIPUSITUS IO 0OECTIEUEHUIO paiialliOHHON
0€30MacHOCTH MPOU3BOJICTBEHHOTO nepcoHana u HaceneHus (IICK-6.2).

4. OPTAHU3ALUSA OBPA3OBATEJIBHOI'O ITPOLECCA ITPU PEAJIN3ALIUN
ITPOTPAMM CIIEHUAJIUTETA

4.1. O0mas xapakTepucTHKA 00pPa30BaTe/ILHOI 1eITeJIbHOCTH

O6pazoBaresnbHas 1S TEIbHOCTh TI0 IporpaMMe CHelHaInTeTa NpeycMaTpruBaeT:

— TpoBeJeHHME Y4YEOHBIX 3aHATUN MO AUCUUIUIMHAM (MOAYNIsIM) B (opMe JIEeKLUH,
CEMUHAPCKUX 3aHATUH, KOHCYIbTAIlMH, JAa0OpaTOPHBIX paboT, HWHBIX (opM oOydeHus,
IIPESYCMOTPEHHBIX Y4€OHBIM ILIAHOM;

—  IIPOBEJCHUE IPAKTUK;

— IpOBEJECHHE YYEOHBIX HAy4YHO-MCCIENOBATENbCKUX pPabOT B COOTBETCTBHUHU
BBIOPAHHOM CTIeMAIA3AIUEH;

— IIPOBEJECHUE KOHTPOJIS KaueCTBa OCBOCHMSI IIPOTPaMMBbl CHEMAIUTETa OCPEICTBOM
TEKyLIEro  KOHTPOJS  YCIIEBAEMOCTH, IPOMEKYTOUHOM  arTecTaluu  O0Oydarouxcs,
roCyJapCTBEHHON UTOTOBOM aTTeCTalluy O0Yy4aroIUXCsl.

4.2. Y4yeOHbIi IJIaH MOJATOTOBKY MHKEHEPa

VYuebHbIil IUIaH MOJArOTOBKM HMHXEHepa pa3paboTaH B COOTBETCTBMM C TpeOOBaHUAMHU
(dbenepaTbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIBHOTO CTaHaapTa mo crueruanbHocTu 18.05.02
XuMHUECKasi TEXHOJIOTHS MaTepHajloB COBPEMEHHOH SHEepreTuku (ypoBEHb CIIELUAINTETA),
YTBEP)KJIEHHOMY IpHKa3oM MuHuctepcTBa oOpazoBaHus U Hayku Poccuiickoit @enepanuu ot
17.10.2018 r. Ne 1291.

B yueGHOM muiaHe oTOOpakeHa JIOTHYECKas IOCJIe0BaTeIbHOCTh OCBOCHUS OJIOKOB U
pazgeno  OOIl  (aucuuIuiiH, MNPakTHK, TOCYAApCTBEHHOM  MTOTOBOM  aTTeCTallMH),
oOecneunBaromux (HOpMUPOBAHHE KOMIIETEHIMN. YKa3aHa oOuias TPyIOeMKOCTh JUCLMILIMH,
MOJ1yJIeH, IPaKTHK, TOCYAAPCTBEHHOM UTOrOBON aTTECTAllMH B 3aU€THBIX €JUHULAX, & TAKXKE UX
oO11as 1 ayIuTOpHas TPyA0E€MKOCTb B Hacax.

VYueOHbIl MiaH MOATrOTOBKM HHXXKEHepoB Mo cnenuaibHocTH 18.05.02 Xumunueckas
TEXHOJIOTHSI MaTepUaloB COBPEMEHHOM »HepreTuku, cnemmanusanus Ne 5 «PagmanuonHas
XUMUS ¥ paJIMalliOHHOE MaTepHAJIOBECHNE)» — IIPUIIaraeTcs.

4.3. KasiennapHblil y4eOHbIN rpadpux

[locnenoBarenpHOCTh peanu3aluy MPOrpaMMBbl CHELUAINTETA MO0 ToJaM U CEMECTpaM
(BKiIrOUas TeopeTHuYecKkoe OOyueHHe, NPaKTUKU, HAyYHO-HCCIENI0BATEeNLCKYI0 padoTy,
IIPOMEXYTOUHBIE U TOCYJAapCTBEHHYIO HWTOTOBYIO AaTTECTAllMM, KAHUKYIBI) IPUBOJUTCS B
KaJeHJapHOM yuyeOHOM rpaduke (IpuitoskeHue — KaJeHJapHblid y4eOHbIi rpaduk).
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4.4. AHHOTanMu pado4YuX NPOrpamMM JMCIHHUILINH
4.4.1 IncunniauHbl 00s13aTe/IbHOI YyacTH (0a30Bast 4acTh)

AHHOTanus pado4yel NPOrpaMMbl M CHHUILIMHBI
«MHOCTpaHHBIH A3BIK»

1. Ieas mucuMnauHbl npuoOpereHue oOyyaromuMucs o0Ie, KOMMYHUKaTUBHON U
npodeccHOHATPHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTHENBHBIX JTalax S3bIKOBOM
MOATOTOBKM  IO3BOJISIET  UCIOJB30BaTh  MHOCTPAHHBIM  SI3bIK  NPAKTUYECKH Kak B
npodeccnoHanbHONW  (TIPOU3BOJACTBEHHOW W HAyYHOW) MEATENbHOCTH, TaK W IS IIeJe
caMmo000pazoBaHMUsI.

2. B pe3yabTtare u3y4YeHUs] UCHUILUIMHBI o0yuyaummiics M0 Mmporpamme
CIEeNMAIUTETA JOJIKEeH:

Obnadams ClenyOUUMHA KOMIETEHITUSIMU

- CHOCOOHOCTBIO K TpOo(deccHOHATLHOMY OOIIEHHWI0 Ha WHOCTPAHHOM SI3BIKE, K TOJYYEHUIO

nHpopmanuu u3 3apy0exxHbIX UCTOUHUKOB (OK-6).

3namo:

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

— pYCCKHE 3KBUBAJICHTbl OCHOBHBIX CJIOB M BBIPaKEHUHN peUY B MPOIECCE MEXINYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJAECHCTBUS;

— OCHOBHBIE NIPUEMBI U METOJIbI peepupOBaHUS U AHHOTUPOBAHUSI TUTEPATYPHI;

— TACCHBHYIO W AaKTUBHYIO JIEKCHMKYy, B TOM 4Hclie OOIICHAy4YHYI0 M CIEeHUaTIbHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO JUIsl pabOThI Ha/l TUTIOBBIMU TEKCTAMU;

— TIpHUeMbl paboThl C OPUTHHAILHOM JIUTEPATYPOIl HA MHOCTPAHHOM SI3bIKE.

Ymemo:

— paboTaTh C OPUTHHAILHOM JINTEPATYpO Ha MHOCTPAHHOM SI3BIKE;

— paboTaTth CO CIIOBapeM;

— BECTH NEPENHUCKY Ha H3Yy4aeMOM SI3bIKE C LIEJIbI0 MEXJIMYHOCTHOTO M MEXKKYJIbTYPHOIO
B3aMMO/JICHCTBUS;

— BECTM  PEYEBYK  JEATEIbHOCTh  IPUMEHHUTEIIBHO K  cdepe OBITOBOM U
npodeccuoHaIbHON KOMMYHHUKAIUH.

Braoemy:

— UHOCTPAaHHBIM S3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO W MEXKYIbTYPHOTO OOIEHHS,
HaBBIKAMU U YMEHUSAMH PEUYEBOM [EATEIHHOCTH NPUMEHHUTENBHO K cdepe OBITOBOW U
npodeccuoHaIbHON KOMMYHHUKAIIUU, OCHOBaMH ITyOIHMYHOMN peyH;

— OCHOBaMHU pedepupoBaHHs M AaHHOTUPOBAHUS IUTEpaTyphl Ha U3y4aeMOM HWHOCTPAaHHOM
SI3bIKE.

3. Kpatkoe cogep:xanue TUCHHUILUIUHBI:

Paszpen 1. 'pammaTrrueckne U JIGKCHYECKUE TPYTHOCTH U3Y9aEMOIO A3bIKA.

1.1 CropsbkeHre M HW3MEHEHHME TIJ1arojia-cBA3KM B (OpPMax HACTOSILEr0 BpPEMEHH.
Bunospemennsie  ¢opmbl  riaroioB. OOpazoBaHue (OpM  MPOCTHIX, MPOJOKEHHBIX,
nepdeKTHbIX U NMepPeKTHO-MPOIOJHKEHHBIX BpeMEH Iiarosa. BompocurenbHble IpeanokeHus B
pa3nuyHbIX BpeMeHax. OOpa3oBaHue OTpULATEeNbHBIX (POPM TiIaroiia B pa3InyHbIX BpeMeHax.

1.3 OGpazoBaHue MPOCTHIX, MPOJIOJKEHHBIX, MEPPEKTHBIX BPEMEH IIarojbHbIX (GopM U
ynoTtpebnenne (opM cTpadarenbHoro 3anora.l.4. BupoBpemeHHble (OpPMBI  TJIAroJoB.
OO6pa3oBaHue TPOCTHIX, MPOJOKEHHBIX, MEP(EKTHBIX U MepPEeKTHO-MPOIOHKEHHBIX BPEMEH.
BonpocurenbHble NpeioKeHus: B pa3IndHbIX BpeMeHax. OOpa3zoBaHue OTpULIATENBHBIX (opM
IJ1arojia B pa3JInyHbIX BpEMEHaX.

1.4 Mpuyacrtus. [Tpuyactus HacTosIero u npouresmero spemenu. Ilepdexktasie Gopmel
npuyacTus. MecTo mpu4acTuil B mpeioskeHuu. AOGCOIIOTHBINA MPUYACTHBIN 000POT.

13



1.5 Nndunurus. @opmel uHpuautuBa. [IpomonkeHHbld U nepdeKTHBINH WHOUHUTHB.
Oynkuuu uHGUHUTHBA B mnpemnoxkeHuu. OOpa3oBaHwe u ynoTpeOiIeHHEe HHOUHUTHBHBIX
00OpOTOB THUIIA «CIIOKHOE TIOJUICKAIIEE» U «CIOKHOE JIOTIOTHEHHUEY.

1.6 Mopnansnbie rnaroiel. CTpyKTypa Tpeioxenus. [IpUHIUIBI CIIOBOOOpa30BaHUSI.
Coxkpamenus (a00peBuatypsl). O603HaueHue natbl. [IpaBuia 4TeHUS XUMUYECKHX DJIEMEHTOB,
0003HaYCHUI W (POPMYIT HEOPraHWYECKHX COCAMHCHUN W YPAaBHEHUH XUMUYCCKUX PEAKIIHMA.
[IpaBuna urenuss enuHull u3MepeHus. [lpaBuna uTeHHWs HAUMEHOBAHUM OCHOBHBIX
OPraHU4YEeCKUX COCTUMHECHUMU.

Paznen 2. Pa3BuTne HAaBBIKOB YTECHUSI TEMATUYECKUX TEKCTOB.
2.1 YreHue TEKCTOB MO TEMaM:
— BBeaeHue B CnENHAIBHOCTD
— JI.. Menneneen
— PXTY um. I.1. Menneneesa
— Hayka u HayyHBIE METO/IBI, HAYYHBIE CTATHU
— CoBpeMeHHbIE HHKEHEPHBIE TEXHOJIOTHU:
— OCHOBHBI€ TIPOIIECCHl XUMUYECKUX MPOU3BOJICTB
— IIpoGnembl XuMu4ecKkoi KHOEPHETUKHU
— OxpaHa OKpyKarouien cpebl
— PanmonanpHO€ KMCIOJIb30BaHNE IPUPOIHBIX PECYPCOB
— PanmonanpHO€ HCIOJIb30BaHNE YHEPTETUYECKUX PECYPCOB
— MamuHbl ¥ anmnapatbl XAMHYECKUX TPOU3BO/ICTB
— DHepropecypcocOeperaronme XuMu4eckie nponu3BocTBa
— AnanuTudeckas XuMus U (PU3UKO-XUMHUECKHE METOIbI aHATTN3a
— IIporeccel u anmapaTbl XMMAYECKOW TEXHOJIOTUU
— Cucrembl ynpaBiaeHUs] XUMUKO-TEXHOJIOTMUECKUMHU MPOLECCAMU
—  XuUMHUYECKOE MPEANPUATHE
— Xwumudeckass jabopatopus. Texnuka Oe3omacHocTH B jabopatopuu. M3mepenus B
XUMUYECKOH JabopaTopun
—  Xumus Oyaymiero.
— buotexnonorus @apmaineBTHuEcKUe TPOU3BOJICTBA.
— 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 WMsyuaromiee yTeHHE HAYYHBIX M HAyYHO-TIOMYJSPHBIX TEKCTOB IO BBIOPAHHOM
CHEeIMAIbHOCTH Ha TmpuMmepe TekcToB: «Hayka u HayuHble MeETOAB», «XHUMHUYECKOE
npennpusaTie», «COBpeMEHHbIE WH)XXEHEPHBIE TEXHOJOTUN», «XUMHUYecKas jadoparopus.
Texnuka Oe3zomacHocTu B jaboparopuu. M3mepeHHs B XUMHUYECKOW JlabopaTopum», «XuMUs
Oynymero. CoBpeMeHHbIE TEHACHIIMU Pa3BUTUA Hayku», «buorexnonorus. ®apmareBTu4ecKue
MIPOU3BOJICTBAY, «3enenas xumus. [IpoOiaembl FKoIOTUmY.

Jlekcudeckne OCOOEHHOCTH TEKCTOB HAYYHO-TEXHUYECKOHW HAaINpaBICHHOCTH. TepMHUHOIIOTHS
Hay4YHO-TEXHUYECKOU JIUTEpaTyphbl HA U3Yy4aeMOM S3bIKE.
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.1.

3.2 MoHonorudeckas peub 1Mo TeMe «o cebe u o Oyaymieir mpodeccun». 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
JEWCTBUIO, BBIPAYKEHHE POCHOBI, COTIIACHS).

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:

Paznuunbie BapuaHTHI EPeBOJa MPUYACTUH HA PyCcCKHid s3bIK. [IpudacTHbie 000pOTHI U
IIpUEMBI UX [IEPEBOJIA HA PYCCKUM SA3BIK.

4.2. CocnaratenbHoe HakioHeHHE. POPMBI cocIaraTeIbHOIO HaKIOHEHUS B M3y4aeMOM
s3plke. MogjanbHble TJarojibl M HX HCIOJIb30BAaHHME B MPEUIOKEHHUSIX B COCIaraTelbHOM
HaKJIOHEHHH. THNBl YCIIOBHBIX IpEeMIOKEHUH. DBapuanTtsl IiepeBoja IpEAIOKEHUN 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 PYCCKHII SI3BIK.

4.4 N3zyuyaroliiee YTeHUE TEKCTOB M0 TEMATHKE:

1) «JIaGopaTtopus»

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

Crunucruyeckue 0COOEHHOCTH CHENMAIbHOW HAayYHO-TEXHUUECKON auTepaTypbl. Opranuzanus
paboThl co crenuanbHbBIMU cloBapsMu. [loHaTre o pedepupoBaHUM U AaHHOTUPOBAHUU TEKCTOB
no cneruanbHocT. [lonck HOBOM MHQOpManMK Hpu paboTe C TEKCTaMH U3 MEPUOIUYECKHX
u3laHu W MoHorpaduii, MHCTPYKUUN, NPOCHEKTOB U CIPaBOYHOM JHUTEpaTypbl IO
paccMaTpuBaeMON TEMaTHKE.

4. O0beM yueOHOH TUCUMIITIMHBI

Beero Cemectp
Bun yaeGHOM paboThI 1 2
3E | Akag.u. | 3E | Axkag.u. | 3E | Akang. 4.
OO611ast TPYA0EMKOCTh IUCHUTIIHHBI 8 288 4 144 4 144
KonTakTHasi paboTa — ayiuTopHbIE 222 30 1,33 48 0,89 3
3aHATHS:
[Tpaktuueckue 3ansarus (113) 0,44 80 1,33 48 0,89 32
CamocTrosiTesibHast padoTa 4,78 172 2,67 96 2,11 76
KoHTtakTHas camocTosTenbHas paboTa 04 04 -
YpaxHeHus 110 COOTBETCTBYIOLIUM 4,78 1716 2,67 95.6 2,22 76
paszenam JUCITUTLTMHBI
Bujabl KOHTpPOJIA:
3a4eT ¢ OLIEHKOM
OK3aMeH 1 36 + + 1 36
KonrakrHas pabota - 0.4 i 1 0.4
MIPOMEKYTOYHASI aTTECTALMS
[ToaroroBka K sK3aMeHy 1 35,6 - - 35,6
3auyer ¢
Bua utoroBoro KOHTpoJIs: o IK3amMeH
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 1,33 36 0,89 24
3aHATHSA:
[IpaxTnueckue 3ansrus (113) 0,44 60 1,33 36 0,89 24
CamocrosiTejibHas padoTa 4,78 129 2,67 72 2,11 57
KonrakTHas camocTosiTesnbHast pabota 0,3 0,3 -
VYrpaxHeHus 10 COOTBETCTBYIOIIUM 4,78 128.7 2,67 717 2,22 57
pasznenaM JUCIHUILTAHBI
Buabl KOHTpOJIA:
3ader ¢ OIeHKOoU + +
DK3aMeH 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

OI[EHK O

AHHOTAuA

paboyeii mporpaMmbl IUCHUILTHHBI «DPusocodpus»

1. leap MUCHUIUIMHBI — CHOPMHUPOBATH y CTYJCHTOB KOMIUIEKCHOE 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 MPAKTHYECKHX 3a/1a4.

2. B pe3yabrare u3yYeHHMs [AUCHMILUIMHBI OOy4YamomMiics 1O TMporpamMmme
CIeNMATUTETA J0JIKEH:

Obaadoams CleqyOIUMUA KOMITETECHIUSMHU:

- CIOCOOHOCTBIO MPEACTABUTh COBPEMEHHYIO KAapTUHY MHpa Ha OCHOBE IIEJIOCTHOM
CUCTEMbl €CTECTBEHHOHAyYHBIX M MaTEMaTHUYECKUX 3HAHUN, OPUEHTHUPOBATHCS B LIEHHOCTSX
ObITHSA, KU3HH, KyIbTyphl (OK-1);

- CIOCOOHOCTBIO K aHajgu3y COLMAIbHO-3HAUYMMBIX TIPOLECCOB U SBJICHHUH, K
OTBETCTBEHHOMY YYaCTHIO B MOJIUTHYECKOH ku3Hu (OK-2)

B pesynbraTe ocBoeHus Kypca Guiocopuu CTyeHT JA0KEH:

3namu:

OCHOBHOE€ COJIEp’KaHue TTIaBHBIX (PUI0CcO(CKUX IIKOJ W HAMpaBJICHUH, MpeacTaBUTeNeH
TUX IIKOJ, CBSI3b M paznuyue uX QUIocCOGCKUX HUICH, CBA3b HCTOPHUKO-(PUIOCOPCKUX
KOHIIETUI ¢ COBPEMEHHBIMU MIPOOIeMaMu HHIMBUAYaIbHON U OOLIIECTBEHHOM KU3HH.

Ymemn:

MIOHMMATh W AHAJIW3UPOBATh MHMPOBO33PEHUECKHE, COLMAIBHBIE U WHAMBHyaJbHBIC
npoOseMbl COBPEMEHHOHN KHU3HHM; TPAMOTHO BECTH AMUCKYCCHUIO, aHAJIM3UPOBaThb OCOOEHHOCTH
MEXKYJIbTYPHOTO B3aMMOJEHCTBHS, OOYCIOBJICHHBIE DPA3JIMUYUEM 3THYECKUX, PEIMTHO3HBIX U
LIEHHOCTHBIX CHUCTEM, ONHpaschb Ha HapaOOTaHHBIH B ucTOopuu ¢unocodpuu marepuar,
MPUMEHSATH MOJTydeHHbIEe (prIocodckre 3HaHUS K pelIeHHIo MPo(ecCHOHaNbHBIX 3a/1a4.

Braoems:

MpeCTaBICHUAMHU O puiaocoduu Kak HayKe U CUCTEME LIEHHOCTEH, ee MecTe B CUCTEME
T'YMaHUTapPHOTO 3HAHUS; OCHOBaMH (MIOCOPCKOTO MBIIIJICHHS; KaTerOpUATbHBIM aIlapaTom
M3y4aeMOW IUCIHIUIAHBI, 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 conep:kaHue 1UCHUILINHBI

Beenenune. @unocodus, ee MPOUCXOKICHUE U POJIb B OOIIECTBE.

Paszpnen 1. OcHoBHBIE (pHI0COPCKHE LHIKOJIBI.

Antnunas Qunocodpust (mocoxpatuku, coductel, Cokpar, [emokpur, Ilmatom,
ApuCTOTENb, IUTUHHCTHYCCKU-pUMCKast (unocodus). OcCHOBHBIE TPOOIEMBI CPEIHEBEKOBOI
¢unocopun u smoxu Bospoxaenus. Dunocopuss Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpoceemenus. Hemenkast knaccuueckas unocodus. Pycckas ¢unocodus XIX —
XX BB. OcHOBbl MapkcuCTCKOW (¢unocopuu. OCHOBHbIE HANpaBICHUS COBPEMEHHOMN
¢unocodpun.

Paznen 2. ®uiocodckue KOHUENUUU ObITUS U MO3HAHUS.

[Ipo6nema ObiTust B ucrtopun guinocopuu. I[loHATHS MaTepUaTBLHOTO M HJICATHLHOTO.
OcHoBHble (unocodckre HarpaBiIeHUSA: MaTepuaau3M M uaeanusM. [lpuHnun rinodampHOrO
3BOJIFOIIMOHM3MA B COBPEMEHHOW HAYYHON KapTHHE MUpA.

KoHuenuuu npoctpaHcTBa U BpeMEHU B UCTOPUU GUIIOCOPHUH U HAYKH.

[Tpoucxoxnenue coznanus. Ponb Tpyna B NpoUCX0kIeHUN co3HaHus. Meanuctruueckue
U MaTepuajucThuueckue KoHmenmuu co3HaHus. Co3Hanue u Mo3r. Co3HarenabHOE U
6ecco3HarenbHoe. Co3HaHue U A3bIK. CO3HaHNE U CaMOCO3HAHHE.

Konuenuuu rHoceosorun B HcTOpuM (umocoduu: CceHCyanu3M, paluoHaIU3M,
CKENTHUIM3M, arHOCTUIM3M, KOHIIETILIHS BPOKICHHBIX UJIeH, anpuopu3M. JlnaneKkTuka Mo3HaHus:
YyBCTBEHHOE U panuoHaabHOe. OCHOBHbIE TEOPUHU UCTHUHBI.

Pasznea 3. Ilpo6aemsbl yesioBeka B pusiocodumn.

Uenosek kak npeamet ¢rtocodckoro ananusa B uctropuu punmocoduu. [Iponcxoxaenne
YelloBeKa: MPUPOJHbIE U COLMAJbHBIE YCIOBHUS AaHTPOINOCOLMOTeHe3a. buonornueckoe u
colManbHOE B yenoBeke. HAMBH, MHAWBUIYalbHOCTb, TUYHOCTD.

CMmpbICT )XKM3HU W TpeIHa3HadYeHHe 4enoBeka. JKu3Hb, cMepTh, OeccmepTHe. J[BrkeHme
HEHACWJIUsA, €ro poJb B coBpeMeHHOW >ku3HU. llemn wm 1nenHoctn. CBoOOma BOJMM U
OTBETCTBEHHOCTh JINYHOCTU. HpaBCTBEHHbBIE, PETUTHO3HBIE, ICTETUYECKUE [IEHHOCTH.

Pasznea 4. dusiocodusi ucropuu u od1ecTBa

UenoBek B CUCTEME COLHMAJIbHBIX CBsi3ei. JlMyHOCTh M Maccel, cBoOoda U
Heobxomumocth. Dunocodus wuctopuu: (GopMalUoOHHAsS M IUBUIM3AIMOHHAS KOHIICTILIHUU
ucropuyeckoro paszputus. [Iporpeccucrckue W UUKIMYECKUE MOJENU pa3BUTHUS. [ Jo0anbHbIe
npo0ieMbl coBpeMeHHOCTH. KoHlemnus ycToiMurnBOro pa3BUTHS U CLIeHapUuu OyIyIIero.

OO6mectBo u ero crpykrypa. ComuanbHas, MOJUTHYECKAss U JAyXOBHas cdepbl
obmiectBa. Konnenuuu rocyaapctsa B uctopuu guiaocodckoit Mpiciu. ['paskiaHckoe oOIIecTBo
Y TIPaBOBOE TOCYIApPCTBO.

Pasznen 5. dusocodckue npodjeMbl XUMUH U XUMHYECKOH TEXHOJIOTHHU

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4HOTO 3HAHHS, €r0 METOABI U (POPMBL
Hayunbie peBoionnyu ¥ CMeHa TUIIOB palMOHANbHOCTU. Hayka B COBpeMEHHOM MHpe. DTHKa
HayKH M OTBETCTBEHHOCTh YYCHOTO.

[Ipobnema cooTHOIIEHUS HAayku M TeXHUKU. ColuainbHble IOCIEACTBUS HAy4YHO-
TEXHUUYECKOTO IIporpecca. OTHYECKHME M DKOJIOTMYECKHE HMIIEPATUBBI Pa3BUTHA HAyKU U
TEXHUKH.

MecTo XMMHUHU B CUCTEME €CTECTBEHHBIX HayK. OcHOBHas npo0ieMa XMMHU KaK HAyKd U
npousBojacTBa. Lenn w  3amaum  xuMuyeckod  TexHoioruu. Crneuumpuka  XUMHKO-
TEXHOJIOTUYECKOT0 3HaHUA: (yHAAMEHTAIBbHOE U MPHUKIAIHOE, SMIMPUIECKOE U TEOPETUIECKOE
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4. O0beM yueOHOM TUCHUILIUHBI

. 1 cemectp
Bunsl yaeOHOM paboThI 3E AKAIL 1.

OO0uasi TPy10€eMKOCTb IMCHUILIMHBI N0 Y4e0HOMY IJIAHY 5 180
Konraktnas patora (KP): 1,33 48
Jlexiuu (JIek) 0,89 32
[IpaxTnueckue 3ansrus (113) 0,44 16
CamocrositesibHas padora (CP): 2,67 96
CaMOCTOSATENTFHOE N3YUYCHUE PA3ICTIOB JUCITUTIINHBI 2,67 96
Bua konTpoJs: JK3aMeH
JK3aMeH 1 36
KoHnTakTHas paboTa — mpoMeXyToO4Hast aTTeCTaIMs 1 0,4
[ToaroToBka K 3K3aMeHy 35,6

. 1 cemectp

Buner yue6HOI paboTh 3E Actp. .
OO0uiasi TPyA0€eMKOCTh AMCIUIIIMHBI 110 Y4e0HOMY IJIAHY 5 135
KonTakTHas padora (KP): 1,33 36
Jlexuu (Jlek) 0,89 24
[TpakTnueckue 3anstus (113) 0,44 12
CamocrositesbHast padora (CP): 2,67 72
CamMOoCTOSITeNIbHOE U3YUYECHHE PA3/ICJI0B TUCIIUIIIIMHBI 2,67 72
Buja kouTpoJs: DK3aMeH
JK3aMeH 1 27
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTaIUs 1 0,3
[ToaroToBka Kk sK3aMeHY 26,7
AHHOTALUA

padoueii mporpaMmmbl JAUcUMILIMHBI «AcTOpus»

1. Heab aucuMnumHbl: GOPMHUPOBAHUE Yy CTYJICHTOB LEIOCTHOTO TPEACTaBICHUS 00
HCTOPHYECKOM TpoIioM Poccum, ee MecTe BO BCEMUPHO-UCTOPUIECKOM IPOIIECCE.

2. B pesyabrare u3y4YeHHMsl MCHUILVIMHBI 00y4Yamoumuiicss 10 MporpamMmme
CIeNHATIUTETA T0JIKEH:

Obaadams CleqyOIUMA KOMIIETECHIIUSIMHU:

- CIIOCOOHOCTBIO aHAJM3UPOBATh OCHOBHBIC JTallbl U 3aKOHOMEPHOCTH HCTOPHYECKOTO
pasBuTHs  oOmectBa Ui (OpPMUPOBAHMS — TPaXJAHCKOW  MO3MWIMH,  CIIOCOOHOCTH
HMHTErpupoBaThcs B coBpeMenHoe oomectBo (OK-3).

3namo:
- OCHOBHBIE dTamlbl U KJIIOYEBBIE COOBITUS UCTOpuM Poccuu U Mupa; 0COOEHHOCTH pPa3BUTHS
POCCHIICKOTO TOCYapCTBA, BBIIAIOIINXCS IeATENeH OTeUeCTBEHHOM 1 BCEOOIIe HCTOPUH.
Ymemy:
- COOTHOCHUTH OOIIME MCTOPUYECKHE MPOIECCHl M OTIENbHBIE (aKThI; BBISBISATH CYIIECTBEHHbBIE
YepThl UCTOPUYECKUX MPOIIECCOB, SIBJICHUN U COOBITHIA, aHAIU3UPOBATH COIUAIBHO-3HAYUMBIC
npo0OIeMbl;
- (GopMynupoBaTh U APTYMEHTHUPOBAHO OTCTAMBATh COOCTBEHHYIO IMO3HIIMIO MO Pa3IHYHBIM
npo0iemMaM UCTOPHUH.
Braoemy:
- TMpEACTaBICHUSAMH 00 UCTOPHUH KaK HayKe, €€ MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHUS;
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- IPEJICTaBICHUSIMA 00 OCHOBHBIX 3Tanax B UICTOPUH YEIOBEUYECTBA U UX XPOHOJIOTHH;
- KaTeropyuagbHO-MIOHSITUMHBIM aIapaToM U3y4aeMOW JTUCHIUILITUHBI;
- HaBbIKaMHU aHAJIM3a UCTOPUYECKUX UCTOYHUKOB.

3. KpaTtkoe conep:kaHue JUCHUIINHBI
Pa3nen 1. UcTopus kak Hayka. Oco0eHHOCTH CTAHOBJICHHS rocyapcTBeHHocTH B Poccun.
1.1. Hcropus B cucreMe COHHMAJbHO-TYMAHUTAPHBIX HayK. OCHOBBI MeTO/0JIOTHH
ucropuyeckoii Hayku. Hauano rocynapcrsesnocru. Kuesckas Pyce.

Mecro ucropum B cucreMme Hayk. lIpenmer umcropuyeckoil Hayku. Ponp Teopum B
no3HaHuu mpouwioro. CymHocTs, (GopMbl, (YHKIHHA HCTOPHYECKOTO 3HAHUA. VICTOYHHKH IO
OTEYECTBEHHOM wucTOopuM, ux kiaccudukanus. Hcropus Poccum — HeoThemiemas 4dacTb
BCEMUPHON UCTOpUU; 00I11€€ U 0COOEHHOE B UICTOPUYECKOM PA3BUTHH.

CnaBsiHCKO€ OOIIECTBO B DJMOXY pacCElieHUs. OTHOKYIbTYPHBIE M  COLIMAJIBHO-
MOJINTUYECKHE  TPOLIECChl  CTAHOBJIEHUS  POCCUHMCKOW  TOCyHapCTBEHHOCTH. (OCHOBHBIE
COLIMAJILHO-3KOHOMMYECKHUE MPOLEeCChl U crenndrka GopMUpoBaHus (eoalbHbIX OTHOLIECHHUM
Ha Pycu. OcobeHHocTH colManbHO-TonUTHYecKoro pa3Butusi Kuesckoit Pycu. Ilpunsarue
XpuctrancTBa. @opMUpPOBaHUE TPABOBOM CHCTEMBI.

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

[Ipuunubl 00ocobiieHus 3emenb U KHsDKecTB. COLMANbHO-TIONUTHYECKAs CTPYKTypa
PYCCKHX 3eMelb Iepuoja MOJUTUYECKOH pa3apodreHHocTH. DopmupoBaHHe pazIMUHBIX
COLIMOKYJIbTYPHBIX MOJIEJIEH pa3BUTHSI JPEBHEPYCCKOTO 0OIIECTBA U TOCYIapCTBa.

MoHnrono-tarapckoe HamecTBue Ha Pych. Dkcnancus B 3amaanyro u CeBepo-3anagHyro
Pyce. Benukoe kHsbkectBo JInmTtoBCckOoe m Pycckoe rocymapctBo. CoOnHMaNbHO-TOJUTHYECKUE
U3MEHEHHUS B PYCCKHMX 3€MJISIX B TEpUOJ MOHTIOJO-Tatapckoro rocmnojacTtBa. Crnenuduka
dbopmupoBanus eauHoro Poccuiickoro rocymapctBa. PaszButhe (eomanbHOTO 3eMIICBIAACHHUS.
ConepauuectBo kHspkecTB CeBepo-Bocrounoit Pycu. Ilpuunnbl BO3BBINIEHHS MOCKOBCKOTO
KkHsDKecTBa. IlepBbie MockoBckume KH3bs. Jmutpuii Jlonckoit. KynukoBckas OutTBa, €€
HUCTOpPUYECKOE 3HaUeHHUE. Posib 11epkBH B 00beAMHUTENBHOM Tporiecce. Cepruii PamoHexckuid.

OcoOeHHOCTH TOJMTHYECKOTO YycTpoicTBa Poccuiickoro rocymapcrBa. Msan II1.
Bo3HUKHOBEHHE COCIOBHOM CHCTEMBI OpraHu3anuu ooriecTBa. MectHudecTBo. [Ipeamnochuiku
CKJIaJIbIBAaHUSI CaMOJEpPKaBHBIX 4YepT rocyaapcrBeHHou Biactu. Bacumuii III. Mcropuueckoe
3HaueHue o0pazoBanus eauHoro Poccuiickoro rocynapcraa.

1.3. Poccus B cepeanune XVI — XVII BB.

WBan ['po3HBIl: NOUCK albTEPHATUBHBIX MYTE€H COLUAIBHO-IOJUTUYECKOIO Pa3BUTHUSA
Pycu. CknaapiBaHue COCIOBHO-TIPEICTABUTENBLHOM MOHAPXUU U €€ OCOOCHHOCTH TI0 CPAaBHEHUIO
co crpanamu 3amnagHoit EBponbl. 3emckuii Cobop. M3bpannas Paga. Pepopmer 50-x rogos XVI
Beka U ux 3HaueHue. Cynebuuk 1550r. Crornaseiii Cobop 1551r. Ilpucoeaunenue k Poccuun
[ToBomxns, [Ipuypanes u 3amamnoit Cubupu. JIuBoHCKas BOWHA: L€ W MPUYHHBI HEyad.
OnpuyHMHA: NPUYUHBI, CYIIHOCTb, MOCHEACTBUs. Xo3siicTBeHHOe pazopeHue 70-80rr. XVI B.
Oranbl ~ 3aKpemnomieHuss  KpecThsiHcTBa.  DopMupoBaHue  O(QUUIHUANBHON  HUJCOJOTUU
caMoJiepKaBHsl.

«CMmyTHOE BpeMs»: oOclablieHue TOCYIapCTBEHHBIX Hayaj, IMOMbITKA BO3POXKICHUS
TPAIUIIMOHHBIX («IOMOHTOJILCKMX») HOPM OTHOIIEHHH MEXIy BIIACTBIO M OOIIECTBOM.
IIpaBnenue bopuca I'ogynosa. Jhxeaqmurpuit 1. bospckuii naps Bacunui Ilyiickuii. Boccranue
N. bonotaukosa. Jhkenmutpuit 1. denomen camos3BancTBa. [lonbCcko-11BEnCKass WHTEPBEHIIMS.
Cemubosipuinnaa, okkynamus MockBsl. Posib HapogHOTO OMOTYeHHs B 0CBOOOXKAeHUHM MOCKBBI U
n3rHanun uyxesemueB. K. Munun u JI. Iloxapckuii. 3emckuii cobop 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 Ynoxkenue 1649r.: opuanueckoe oGopMiIeHHEe KPEoCTHOTO IMpaBa U
cocoBHBIX (pyHKIMA. PocT o6mecTBeHHOro pa3aeneHus Tpyjaa U ero crnenuanuzanus. [lepsbie
MaHy(]akTypsl U HX Xapaktep. Hawano ¢opmMupoBaHUsS BCEPOCCHICKOTO phIHKA. SpMapku.
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PasButre BHyTpeHHEH W BHELIHEH TOProBiU. YKpeluleHue KyrnedecTBa. HOBOTOProsbiil ycras.
LlenTpanu3anusi BIacTH, Hadajo mepexoga K abcomrotu3my. IIpekpaimieHue AesTelbHOCTH
3emckux cobopoB. M3menenne ponu bosipckoit Aymsl. LlepkoBs u rocyaapctBo. llepkoBHBII
packon. «byHramHbii Bexk». IIpuumHBI MaccoBeIX HapoaHBIX BbICTyIUIeHHH B XVII B.
Tl'oponckue OyHTBI. Boccranme moxa mpeaomutenscTBoMm C. Pa3uHa: mpudmHBI, 0COOEHHOCTH,
3HauYeHUe U nocieAcTBus. Poccuiickas MbICib U KyJabTypa B peasepun HoBoro Bpemenu.
Pa3nea 2. Pocceniickast ummnepust B XVIII- nayane XX B.

2.1. Poccuiickoe rocynapcrso B XVIII Beke — Bexke MoepHU3alli U POCBEIICHUSI

XVIII Bek B eBponeiickor 1 MupoBou ucropuu. Pocecust u EBporia: HOBbIE B3aUMOCBSI3H U
pasznuuus. [lerp I: 6oppba 3a mpeoOpazoBanue TpaauMOHHOTO o0IecTBa B Poccun. OcHOBHBIC
HaIpaBJICHUsl «EBPOIEH3ALMU» CTPaHbl. OBOJIOLUS COLMAIBHOW CTPYKTYphl OOIIECTBA.
Buemnss nonutuka Iletpa 1, e€ cBs3b ¢ npeobpazoBanusiMu BHyTpu cTpanbl. Pedopmer [letpa |
KaK TepBasl MOMbITKAa MOJEPHU3AIMU CTpaHbl, €€ 0cOOeHHOCTHU. Pa3BUTHE MPOMBIIIIEHHOCTH.
VYcuieHne pony TocydapcTBa B HapallMBaHWM MPOU3BOJAMTENBHBIX CUJ cTpaHbl. KoHuemnmus
MepKaHTHWiIM3Ma U e€ peanusauus B Poccun. Coznanue perynaspHod apmuu U (rora.
AnvunuctpatuBHas pedopma. IlepkoBHas pedopma. Tabens o panrax. bopeba ¢
KOHcepBaTHBHOMU omnmno3unueil. Odopmienue adbconoTH3Ma, OCHOBHBIE YEPThl U UCTOPHUECKOE
3HaueHue. l[IpoBosrnamenue Poccun ummnepueil. YmpoueHune MeEXIyHapOJIHOTO aBTOpPUTETA
CTpaHBI.

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

Exatepuna II: HICTOKM U CYIIHOCTH Jyaldu3Ma BHYTPEHHEH MOIUTUKH. «IIpocBenieHHblI
abcomootu3aMy». Cekynaspuzanusi IEPKOBHBIX 3eMelb. YJIOKeHHass Komuccus. KpecThsHCKuit
Borpoc. HapomHoe Boccranue moja npeapoautenscTBoM E. [TyradeBa (mpeanochkuiku, XapakrTep,
O0COOEHHOCTH, MECTO B HCTOPHH). YKpEIUICHHE TOCYAapCTBEHHOTrO armapara. [yOepHckas
pedopma. CocnoBHas mosmtuka Exatepunsl II. HoBbvlii opuawdeckuii cratyc IBOPSHCTBA.
Buemnss nomutuka Poccum Bo BTOpoii monoBuHe XVIII Beka. JlanbHeliee pacmivpeHue
rpanul Poccuiickoil ummnepuu.

apcrBoBanue IlaBna I. IlonbiTka orpannyeHns IBOPSHCKOW BJIACTH CAMOJEPKABHBIMHU
CpeICTBaMU. YKECTOUEHUE NOJUTUYECKOIO peXKUMa.

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

2.2. Poccns B XIX cronerun

[TpombiienHsIii mepeBopotr B EBpornie u Poccun: obmiee m ocobennoe. Baxuerme
ycnoBus nepexoda Poccun k MHIYCTpUaIbHOMY OOIIECTBY — PEUICHHE KPECThIHCKOTO BOIMpOCca
Y OTPaHUYEHUE CaMOJICPHKABHUSL.

KpectpsiHckuii Bompoc: »Ttambl penieHus. [lepBble mMoOACTynbl K OTMEHE KPENOCTHOTO
mpaBa B Hauase XIX B. Yka3 1803r. o «cBoOOIHBIX Xiebomnarmimax», yka3 1842r. 00 «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 «llonoxxeHusr»: UX cojiepikaHue, 3HaAuU€HHUE, BO3JEHCTBHE Ha pa3BUTHE
nopedopmennoit Poccun.

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

Pedopmer 60-70-x rr. B 00JacCTH MECTHOTO YHPAaBICHMS, Cy[da, apMHUH, Ie4aTh U JIp.
Hctopuueckoe 3HaueHue npeodpazoanuit 60-70-x rr. «Konrppedopmer» Anexkcanapa 1.

OobmectBenHoe apmwxkenne B Poccunm XIX Beka. @DopMupoBaHHE TpeX TEUCHHIA:
KOHCEpBAaTHUBHO-OXPAaHUTEIbHOTO,  JMOepaJibkHOrO W paxukanbHoro.  KoHcepBaTHBHO-
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oxpanutenbHoe Hamnpasienue. H. M. Kapamsun. C. II. IlleBeipeB. M. II. Ilorogun. M. H.
Kartkos. K. II. Ilo6emonocues. . WM. Unosaiickmii. C. C. YBapoB. Teopus «odunuambHOI
HapOJHOCTI».

JlubepanbHoe HampaBienue. Wpeiinoe nacnemume I1. . YaamaeBa. 3anagHuku u
cimaBsHouiel. K. JI. KaBenun. b. M. YUnuepun. A. U. Komenes. K. C. AkcakoB. CtaHoBIIeHHE
UJCOJIOTHHU pyccKoro jubepanusma. JInbepanpHas Oropokparus u e€ posb B pedopmax 60-70-x
rr. XIX B. 3emckoe aBmxenune. OCoOOEHHOCTH POCCUICKOTO JInOepann3Mma.

PanukanbHoe Hanpasnenue. Hauano ocBoOoguTesnbHOrO naBHKeHUs. JlekaOpucThl.
dopmupoBaHue HAEOJIOrUU jAekaOpu3zMa. Oposronus JBuxkeHHs: «Coro3 craceHus», «Coro3
onarogenctBusi», CeBepHoe u HOxnHoe 00mecTBo. OCHOBHBIE HPOTPAMMHBIE JTOKYMEHTHI.
Boccranuss B IlerepOypre m Ha rore. IIpuumHBl TOpakeHUS M 3HAYCHHE BBICTYIUICHUS
nexabpuctoB. [lonbITku mpoAoKUTE Tpaguuuio aekadbpuctos. Kpyxku 20-30-x rogos 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. TkaueB. IlosmTHueckne MOKTPHHBI W PEBOJIIOLHOHHAS
NESTENHPHOCTh HapOJHUYECKUX opranuzanuii B 70-x — Havane 80-x rr. XIX B. JIuGepanbHbie
Hapoauuku  80-90-x rogoB. CtaHoBieHHE pabouero aABmwkeHus. OhopmileHre MApKCUCTCKOTO
teuenus. ['. B. [lnexanos. B. U. YnpsHoB (JIeaun).

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 «CpsimeHHblii Coro3». BocTounslid Bonmpoc u ero pemenue B XIX
Beke. Poccust m Hapoaer CeBepHoro Kaskasza. KpeiMckas BOWHA, €€ NMPUYMHBI U MOCIEACTBUS.
[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 Hayaje 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 peryiupoBanus skoHOMukH. Pedopmer C. HO. 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,
NBIDKYIIME CHWJIBI, OTambl, 3HadyeHue. Manudect 17 oxTa6ps 1905 r. OobpazoBanue
MOJIMTUYECKUX MapTUH, UX TreHe3uc, Kiaccudukaius, nmporpaMma, Takthka. ['ocynapcTBeHHas
ayma Hadasia XX BEKa — IIEPBBIM ONBIT POCCUMCKOrO IapjaMeHTapu3ma. TpeTbertOHbCKAs
nonutudeckas cucrema (1907-1914): Bnacte u obuiectBo. CTONBIMUHCKAS arpapHas pedopma:
SKOHOMHUYECKAsl, COLMAIbHAS U MOJUTUYECKAS] CYITHOCTh, UTOT'H, MOCIEACTBUS.

[lepBass mupoBast BoilHa u ydacthe B Hell Poccuu. BnusiHue BOWHBI Ha COLIMAIIBHO-
SKOHOMHUYECKOE U mnojuTuyeckoe paszputhe Poccuu. Kpusuc Biactu B rofpl BOMHBI M €ro
UCTOKHU. BriusHue BOWHBI Ha MpUOIIKeHHE OOLICHAIIMOHANIBHOTO Kpusuca. Poccus HakanyHe
PEBOJIIOINH.

ITobena DeBpanbcKOi PEBOJIIOLMU U KOPEHHbIE M3MEHEHHs B MOJMTUYECKON >KU3HU
ctpanbl. Bpemennoe mpaButenbcTtBO M Ilerporpanckuii Coser. llomutuueckue mnaptuum B
YCIOBHSIX JBOEBNAcTUA. AlnbTepHaTtuBbl pa3BuTus Poccum mnocne ®espansa. CoumanbHo-
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 crposi (1917-1991rr.)

BonbmeBucrckas crparerus: npuuuHbl nodensl. [loaroroska u nmodega OKTAOPHCKOTO
BoopykeHHoro Boccranus B Ilerporpane. II Bcepoccuiickuii cbe3n COBETOB M €ro peleHusl.
DOKOHOMHMYECKass MW  COIMalbHAs TMOJUTUKA OonblieBUKOB. Hawamo  dopmupoBanus
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OJIHOTIAPTUIHOW MOJIUTHYECKOH cuctembl. Pocnyck YupeaurensHoro coOpanus. Koncrurynuus
1918r. bpecrckuii Mup.

I'paxnanckas BOMHA: MPUYMHBI, 3Tallbl, PACCTAHOBKA CUJI, PE3YIbTAThl U IMOCIEACTBHUS.
WutepBennus: npuuuHbl, (opmbl, MacmTad. Mpeosorus, MOIMTHKA, MPAKTUKA «BOEHHOTO
KOMMYHH3May.

[lonoxenue cTpaHbl TOCIAE€ OKOHYaHMS TIpaxkJaHCKOM  BoHHBL. ~ CoumanbHO-
HKOHOMHUYECKUH ¥ MOJIMTHYECKUI KPU3HCH B cTpaHe Ha pyoexe 1920-1921rr. Ilepexon Kk HOBOMA
ASKOHOMMUECKON nonuThke. CyllHOCTb, LeNH, pealu3anus, IpOTUBOpEUHsl, cyib0a U 3HaUECHUE
HD3Ila. YTBepxaenue oqHOMApTUHHON MOJIUTUYECKONW CHUCTEMBI.

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

[Honutnyeckass OopbOa B maptuu U rocyaapctse. [locnennue padotsl B. . Jlenuna o
BHyTpeHHell u BHemrHeil nonutuke Coserckoro rocynapcrsa. Boszseimenune . B. Cranuna.
boprba ¢ ommosunumedt mo Bompocam pa3BuTHs cTpaHbl. CBeprthiBanue HOIla, kypc Ha
CTPOUTENIBCTBO COLMAIN3MA B OJHOM CTpaHe.

CCCP B rogsl mnepBbeix natuwierok (konern 20-x rr. — 30-e rr.). dopcupoBaHHOE
counanuctuueckoe crpoutensctBo B CCCP. UuaycTpuanuzauus: NpeAnochbUIKU, UCTOYHUKU
HAKOIUICHUSI, METOJl, TEMIIbl, pe3yabTaThl. [l0MUTHKA CIIOMIHON KOJUIEKTHUBH3ALUH CEIBCKOTO
X03siicTBa, €€ NpUYUHBI, SKOHOMHMYECKHME U colalbHble nocienctBusa. llena «0omapmioro
CKayKa.

dopmMupoBaHHE peXMMA JUYHOW BiacTh CrajiHa M KOMaHIHO-aAMHUHHCTPATUBHOU
CUCTEMBI yIpaBiIeHUs rocyaapctBoM. CpalBaHie MapTUHHBIX U FOCYIapCTBEHHBIX CTPYKTYD.
Howmenknarypa. Posnbs u mecto CoBeroB, mpocoro3oB, CyAeOHbIX OpraHOB U MPOKYpaTyphl B
CO3/1aBa€MOM TOTAJUTAPHOM MOJUTHYECKON cucteMe. KaparenbHble opranbl. MaccoBbie
penpeccum.

[Ipobmema wmaccoBoit moamepxkku coBerckoro pexmma B CCCP. VYuuduxanus
OOLIECTBEHHOM KHU3HU, «KYJIbTypHas peBosonus». boppbda ¢ nHakombiciareM. COnpoTUBIICHHE
CTAJIMHU3MY U IIPUYMHBI €ro nopaxeHus. OTHOIIEHUE TOCY1apCTBA K PEITUTUU.

Buemnss nomutuka CCCP B 20-30-¢ rr. IlepBble marm COBETCKOW JUIIJIOMATHH.
I'enyssckas kondepenmus. MexayHnapoanoe npusHanue CCCP. Ob6ocTpeHue NOJUTHYECKON
o0craHoBkM B EBpome HakaHyHe BTOpPOWl MHUpOBOW BOWHBEI. [lepBble BOCHHBIC KOH(JIMKTHI.
MIOHXEHCKOE COIVIAllEHWE M €ro BIMSHUE Ha MEXAyHapoJHoe mnojoxeHue. Heynaum
neperoBopoB Mexay CCCP, Aunrnmei, ®@paninued o mnpenoTBpauieHMH BOWHBI. COBETCKO-
F€PMAHCKUM MakT O HEHaNaJeHWM: NpPUYMHBI, mociuencTtBus. (COBpEMEHHBIE CIOPBI O
MeXayHapoaHoM kpuzuce 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.

N3meHeHne COOTHOLIEHHS CHJI B MHUpPE IOCIe BTOpOM MHpoBO#l BoiHbL. Hauano
«xonogHoit BoHb». CCCP um CIHIA. CCCP wu crpanbl Bocrounoit Epombl. Co3nanue
«COLMATIMCTUYECKOTO JIarepsi».

Tpynnoctn nocneBoennoro passutuss CCCP; BoccTaHOBIEHHE HAapOJHOTO XO3HCTBA U
nukBuganuss  atomHod ModHomonuu CIIA. VYikecToueHue TOJUTUYECKOTO pexuMa U
HJIC0JIOTUYECKOTO KOHTPOJIsl. HOBBIM BUTOK MacCOBBIX PENPECCUM.

IlepBoe mocnectanuHcKoe necsaTuieTne. Pedopmaropckue MOMCKM B COBETCKOM
pykoBojacTBe. [lombITKM OOHOBJIEHHS «TOCYJAapCTBEHHOTO COLMAIN3Ma». DKOHOMUYECKHE
pedopMsl, monbITKH TiepeBoaa SkoHoMUKH CCCP Ha MHTEHCUBHBIN MyTh Pa3BUTHS B YCIOBHIX
HTP. XX cwe3n KIICC wu ocyxnenue kynbra nuyHocTd CranmHa. PeaOunuranus xepTs
penpeccuit u nenopranuii. HomeHknatypHas «imbepanuzanus». «OTTenenb» B AYXOBHOU
cdepe. [IpuunHbI 3aMeATICHUS TEMIIOB SKOHOMHUYECKOTO U COIL[MAIBHOTO pa3BUTHs B Havase 60-x
rozioB. XXII cee3n KIICC u koHUIEnuus «1epexoaa oT COUUanu3mMa K KOMMYHU3MY».
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BHemHsiss TOMUTHKA B TOJBI «OTTEMENM»: HAdajao Tepexoga OT KOH(POHTAuu K
paspsaKe MEXIyHapoIHOW HampspbkeHHOCTH. KapuOckuit  kpusuc (1962 r.): mobena
MIOJINTUYECKOTO peannusma.

CMmeHa BnacTd M MOJUTHYECKOTO Kypca B 1964 r., skoHOMHUYECKHE peOopMbI CepeIHbI
60-X TOJ0B, MPUYUHBI X HE3aBEpIICHHOCTU. Bmacte u obmectBo B 1964 — 1984 rr. Kpusuc
rOCIOJACTBYIOIEH Haeonoruu. [IpryuHbBl NOJMTUKY OTPAaHUYEHUN M 3alpEeTOB B KYJIbTYPHOH
xm3Hu CCCP. JluccuaeHTCKoe JBWKEHHUE: TMPEANOCBUIKH, CYIIHOCTh, OCHOBHBIC 3Tallbl
pa3Butus. Hapactanue KpH3HCHBIX SBICHUH B cOBEeTCKOM oOmiectBe B 70-¢ — cepeamne 80-x
roJIOB.

Buemusis mosmrtuka CCCP B xon1e 60-x Hawane 80-X IT.: OT pa3psakd K 000CTPCHHIO
MEXyHapoaHOM oOcTaHoBKH. Pa3zpaboTtka [IporpamMmmsl Mupa u e€ peanusaiusi. BBo coBETCKHUX
BOWCK B AQraHUCTaH U €ro MOCJIE/ICTBHS.

Kypc Ha pagukanbHOe 0OHOBJIEHHE COBETCKOTO o0mecTBa. «llepecTpoiika»: CyIIHOCTD,
LIeTH, 3aJa4¥, OCHOBHBIE JTambl, pe3yabTaThl. HOBBIE CTPYKTYphl TOCYIapCTBEHHOM BIIACTH,
nepBbie  cbe3Apl  HapomaHbix nenyratoB  CCCP, HoOBble OOIIECTBEHHBIE JIBIDKCHHS U
MOJIMTHYECKUE TIapTUH, TIpe3uaeHTcKas Gopma npapiieHus. «HoBoe MOIUTHYECKOE MBITIUICHUE)
u wu3MeHeHue reonosmtuueckoro mojoxkenus CCCP. I'KYUII um kpax CcOUMaTIMCTAYECKOTO
pedopmartopctBa B CCCP. Pacman CCCP, npekparienue cymectBoBanust KIICC. O6pa3zoBanue
CHI'.

3.2. CtaHoBJIeHHEe HOBOW poccuiickoii rocyaapcrBeHHocT (¢ 1991- mo HacTosiee Bpems ).

Bayrpennsis monutuka Poccuun. JlubGepanpHash KOHIENIUS POCCHUCKUX pedopm:
mepexoJ K pPhIHKY, (OpPMUPOBaHUE TPAKIAHCKOTO OOIIECTBA M TPABOBOTO TOCYIapCTBA.
«IIlokoBast Tepanus» s3KOHOMHUYECKUX pedopm B Havyane 90-x roa0B. KOHCTUTYIIMOHHBIN KpU3UC
B Poccum 1993 r. m pemontax cuctembl Biactu CoBetoB. Kouctutymus Poccuiickoit
Oenepannn 1993 1. Tlonutuyeckue mnapTuu W OOIIECTBEHHbIE JBWKEHHS Poccun Ha
COBpEMEHHOM AJTarne. MexxHanumoHalbHble OTHOIIeHUs. YeueHckas BoitHa. Hayka, KynbTypa,
oOpa3oBaHHEe B pPBIHOYHBIX yciaoBUsX. ColuanbHas IIeHa M TepBble pe3ylbTaThl pedopm.
[Tonutnyeckue mapTuu U 0O1IECTBEHHbIE ABMXKEHUST Poccuy Ha COBpeMEHHOM JTare.

Poccus B Hauanme XXI Beka. CoBpeMeHHbIE IPOOJIEMBbI YeI0BeUeCTBa M posib Poccun B X
pemienuu. Perunonanbuele u rio6anmbHble uHTepechl Poccun. CouuanbHO-3KOHOMHUYECKOE
nosoxenue PO B meproa 2001-2019 roga. MupoBoli ¢uHAHCOBBIN U SKOHOMUUYECKHH KPU3HC U
Poccus. Buemnss nonutuka Poccuiickoit @enepaunu B 1991 — 2019 rr. [IpuHimnel BHEMIHEH
noJMTHKU. Poccust U ctpanbl ganbpHero 3apyoexbs. OtHomenus co crpanamu CHI'. Poccust B
CUCTEME MUPOBOM S3KOHOMUKHU U MEXITYHAPOIHBIX CBS3ECH.

4. O0beM yueOHOH TUCUHMIIIMHBI

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

O0mas TpyA0eMKOCTh JMCIHIIJIHHBI 4 144 4 144
KonrakTHasi paboTa -ayIMTOPHbIE 3aAHATHUS: 1,3 48 1,3 48
Jlexuunu (Jlek) 0,9 32 0,9 32
[TpakTueckue 3anstus (I13) 0,4 16 0,4 16
CamocrosiTeibHast pa6ora (CP) 1,7 60 1,7 60
KonTakTHas camocrositenbHas paboTa - -
CaMOCTOSATENLHOE U3yYEHHE Pa3IENOB 1,7 60 1,7 60
JVCIUTUTAHBI
Bua konrpoJs:
DKk3amMeH 1 36 1 36
KonTakTHast paboTa — mpoMe:KyTOYHAast 1 0,4 1 0,4
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arrecranus
IMoaroroBKa K 3K3aMeHy 35,6 35,6
Bujx uTOroBoro KOHTpOJIs DK3aMeH IK3aMeH
Buab1 yue6Hoii padoThI 3F Bce;(sz. . 315 ceMchTTl:). .
OO0masi Tpy10€eMKOCThb IV CIUTIJIHHbI 4 108 4 108
KonrakTHasi pa6oTa -ayIMTOPHbIE 3aHATHUSA: 1,3 36 1,3 36
Jlexuuu (Jlek) 0,9 24 0,9 24
[Ipaktuueckue 3ansarus (I113) 0,4 12 0,4 12
CamocrositesbHas padora (CP) 1,7 45 1,7 45
KonrtakTHas camocTosiTenbHas pabota - -
CaMoCTOATENBHOE H3yUYEHHUE Pa3/IelIoB 1,7 45 1,7 45
JUCITUTUTUHBI
Bua koutpos:
DK3aMeH 1 27 1 27
KonTrakTHasi padoTa — npoMesKyTOYHAsA 0.3 0.3
arrecrauus 1 1
IMoaroroBka Kk IK3amMeHy 26,7 26,7
Bua uTOroBoro KOHTpoOJIA IK3aMeH IK3aMeH

AHHOTANUA padoyeid MPOrpaMMbl THCHUILIMHBI
«Pusuyeckas KyJbTypa U ciopm»
1. Heap aMcUMNJIMHBI - COCTOMT B ()OPMHUPOBAHMUM MHPOBO33PEHUS U KYJIbTYPHI
JUYHOCTH, TPaKJAHCKOW TO3WLIMU, HPABCTBEHHBIX KayecTB, YYBCTBA OTBETCTBEHHOCTH,
CaMOCTOSITEJIBHOCTH B IIPUHSATUU PELIEHHUH, CIOCOOHOCTH HUCIIOJIb30BATh pa3HOO0pa3Hbie (POPMbI
(buznueckoil KyabTyphl, CIIOpTa U TypuU3Ma JAJIsl COXPAHEHUS U YKPEIUICHHS] CBOETO 3J0POBbs U
3JI0POBbSI CBOUX OJIM3KUX B MOBCEAHEBHOM XKH3HU U MPO(PEeCcCHOHATBEHOM e TEIbHOCTH.
2. B pesyabrare wuU3yYeHHMSs AMCUMILIMHBI OOy4YamOmMiics IO MporpaMmme
CHeNHNAIUTETA JOJIKEeH:
Obnadams ClenyOUUMHA KOMIETEHITUSIMU
—  CIOCOOHOCTBIO K CAMOPA3BUTHIO, MOBBIIIEHUIO CBOCH KBaIM(UKALIMU U MacTepCTBa,
CHOCOOHOCTBIO CaMOCTOSITENIbHO TMPUMEHATh METOJbl M CpPEJACTBA TMO3HAHUS, OOy4YeHHs U
CaMOKOHTPOJIS AJIsl MPUOOPETEHHsI HOBBIX 3HAHUN M YMEHUH B O0JIACTH TEXHUKHU U TEXHOJIOTHH,
MaTeMAaTUKH, €CTECTBEHHBIX, TyMaHUTAPHBIX, COLIATBHBIX U IKOHOMUYECKHX HAYK, B TOM YHUCIIE B
HOBBIX 00JIaCTSIX, HETIOCPEACTBEHHO HE CBSI3aHHBIX CO cepoii MpodhecCHoHAILHON eI TeTbHOCTH,
pa3BUTHS COLMAIBHBIX U npodeccuonanbHbix komnereHwii (OK-10);
—  CHOCOOHOCTBIO HCIOJIB30BaTh METOABI M CpeAcTBa (DM3UYECKON KyIbTYphl JUIs
YVKPEIUIEHUsI 3JI0pOBbSI M JIOCTHXKEHHUS JOJDKHOTO YPOBHSI TOJHOLEHHOW COLMAIBbHOM U
npodeccruonanbHoil nearensHocTH (OK-14).
3unams.

HayYHO-TIPAKTUYECKUE OCHOBBI (PU3HUECKOHN KYJIbTYpHI U CIIOPTA;

—  COIMaNbHO-OMOJOTUYECKHE OCHOBBI (PU3UUYECKOU KYIBTYPHI U CIIOPTA;

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

— CHocoOBI KOHTPOJIS U OLIEHKH (PU3MUECKOro pa3BUTHUS U PU3NIECKOM MTOATOTOBICHHOCTH;

— 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 MHPOBOTO YPOBHS; Ba)XKHEHIINE TOCTHKCHHUS B
obnactu cropra;
cnopruBHble Tpaguimu PXTY um. [I.1. MenneneeBa, IOMHUTH O MOJBUrax CIIOPTCMEHOB B
roasl Bemukoi oreuecTBeHHOM BOWHEBL 1941-1945 1.

Ymems:
CaMOCTOSITEJIBHO 3aHUMAThCSI PU3NUECKON KYJIbTYpOH U CIIOPTOM;
OCYILIECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHmM3Ma M coOJoJaTh MpaBuiia
TUTHEHBI U TEXHUKHU 0€3011aCHOCTH;
OCYIIECTBIISITH TBOPUYECKOE COTPYAHUIECTBO B KOJUICKTHBHBIX (POPMax 3aHATHH (HU3NIECKOM
KYJIbTYpOU U CIIOPTOM.

Braoemy:
CpEACTBAMH M METOJaMH YKPEIUIEHMs] HWHIUBUAYAJIBHOIO 370POBbS, (PU3NYECKOrO
CaMOCOBEPILIEHCTBOBAHMS;
JOJIKHBIM YpOBHEM (PH3MUECKON MOJArOTOBJIEHHOCTH, HEOOXOJIMMBIM JJIsl KayeCTBEHHOIO
YCBOEHMSI NMPO(ecCHOHATbHBIX YMEHUN M HaBBIKOB B Ipolecce OoOydeHus B By3e, s
obOecrieueHrsT TIOJIHOIIEHHOW CONHMAIbHOW H TPO(EeCcCHOHATBHON AESITEIIBHOCTH TOCTe
OKOHYAHMS Y4EOHOTO 3aBE/ICHUS.

3. Kparkoe coaep:xanue TUCHMILIIHHBI

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

4acoB WK 54 acTp. 4. (2 3a4eTHBIC SUHUIIBI) TIPU OUHOU hopme 00)UeHUs..

HporpaMMa pacCcurTaHa Ha U3YUCHUEC NUCHUILIIMHBI B TCUCHUC JIBYX CEMECTPOB (HepBOFO n

YETBEPTOTO).
Pa3gennl JMCHUILIMHBI 1 BUABI 3aHATHI

Ne Paznen mucrumiInHe AxajzeM. 4acoB

n/n Bcero Jek MII3 | IIII®I1I | KP

1. Pasznea 1. Ilpeamer «@usnyeckast 18 2 6 9 1
KYJbTypa u cnopt». UcTtopus
DOKuC

1.1 | Ilpenmer usnueckas KyabTypa v 9 1 3 4,5 0,5
CIopT

1.2 | Uctopus criopTa 9 1 3 4,5 0,5

2. Pa3znes 2. OCHOBBI 310POBOT0 18 2 6 9 1
oOpasa sxxu3uu (30K)

2.1 | BpaueGHblii KOHTPOJb U 9 1 3 4,5 0,5

CaMOKOHTPOJIb Ha 3aHATUAX
(bu3nyecKoi KyJabTypoil U CIOPTOM

2.2 | 'uruennueckoe obecrieueHre 9 1 3 4,5 0,5
3aHSITUN 03/I0POBUTEIHBHOMU
(buznuecKoi KyabTypoil

3. | Pasnen 3. buosornyeckue 0CHOBBI 18 2 6 9 1
(pu3uyeckoi KyabTYyphbI H CIOpPTa
3.1 | buonoruueckue 0CHOBBI (PU3NUECKOM 9 1 3 4,5 0,5
KYJIBTYpPBI U CIIOpTa
3.2 | O0Gpa3 XU3HH U ero OTPaKEeHUE B 9 1 3 4,5 0,5
poheccHOHabHON 1A TEIbHOCTH
4 | Paznea 4. IlpodeccnonanbHo- 18 2 6 9 1

NPUKJIaAHAsA PU3ndecKas
KYJbTYPa M CHIOPT

4.1 | OOmas ¢puznyeckas ¥ CHOPTUBHAS 9 1 3 4,5 0,5
MOJITOTOBKA CTYJICHTOB B
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00pa3oBaTeIbHOM IpoIIEecCce
4.2 | ®usnueckas KyJIbTypa U CIOPT B 9 1 3 4,5 0,5
npodecCHOHABHON IeATETbHOCTH
oOyuaronierocs
HUTOI'O 72 8 24 36 4

Kaxnapiit Pa3gen nporpaMmMbl COCTOUT U3 MOJIPA3AEIIOB U UMEET CTPYKTYPY:

— Jexkuuu (UM reopernyeckuil Paznen);

— mnpaktuueckuit Pazgen (coctouT u3: mertoauko-npakthyeckux 3anatuit (MII3) u yueOGHO-
TPCHUPOBOYHBIX  3aHATHH (TIpOo(eCCHOHATBHO-TIPUKIAIHAS  (QU3WYEecKas IOJrOTOBKa,
[I1DIT);

— koHTtposbHbINA Pazaen (KP).

Teopernueckuii  moapasmea  GOpMUPYET CHCTEMY  HAy4YHO-NPAKTHYECKUX U
CHeIMaIbHbIX 3HAHUM, HEOOXOIUMBIX I MMOHUMAHUS MPUPOJHBIX U COLMAIIBHBIX MPOIECCOB
(GbyHKIMOHUpPOBAHUS (PU3NYECKON KYJIBTYpPHI OOIIECTBA W JIMYHOCTH, YMEHHUS MX aJalTHBHOTO
TBOPYECKOTO  HCIIOJIb30BAHUS  JUISL  JIMYHOCTHOTO M NPO(ECCHOHAIbHOIO  pa3BUTHUS;
CaMOCOBEPILEHCTBOBAHUS, OPTaHU3ALIUN 3/I0POBOr0 00pa3a >KM3HHU MPU BHIIOJHEHUH Y4eOHO,
podeccnoHaIbHOM U COLIMOKYJIBTYPHOM A€ATEIbHOCTH.

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-npakTHYeCKuX 3aHATHSIX YACTISICTCS BHUMAHUE:

- OCHOBHBIM TTpo0JIeMaM CIIOPTUBHOW TPEHUPOBKH;

- BIMSHUIO (PU3WUYECKUX yNpakHEHWW Ha (opmupoBaHHe TPO(ECCHOHATBHBIX KauyeCTB
OyAylIero crnenuagucTa U JMYHOCTH 3aHUMAIOIIErocs;

- BO3JIEUCTBUIO CPEICTB (PU3UYECKOTO BOCHUTAHHUS HA OCHOBHBIE (DU3UOJIOTUYECKUE
CUCTEMBI U 3BE€HbS OTIOPHO-ABUTaTEIHHOTO annapara 3aHUMaIOLIerocs;

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

IIpodeccuoHaAILHO-IPUKIAIHAA MOATOTOBKA TPOBOJAUTCA C Y4eTOM Oymymiei
podeccoHabHOM JIeSATEIbHOCTH CTY/ICHTA.

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS  0a3uPyIOTCS HAa  MIMPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHUN M METOJUYECKHX YMEHHI, Ha NMPUMEHEHHH Pa3HOOOpa3HBIX CPEICTB
¢buznueckoil  KylIbTYpbl, CHOPTHUBHOW U  MpodecCHOHANbHO-NPUKIATHON  (usnueckoi
MOATOTOBKH CTYJICHTOB.

KonTtpoabublii moapasaen. KputeprueM ycrneurHoCTH 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 oOmel ¢usndeckoit u
TEOPETUYECKOM MOJTOTOBKU JAJS OTAEIBHBIX TPYII Pa3IUYHON CIIOPTUBHOM HAIPaBICHHOCTH.
KP BxoauT B mpakTUYECKHE 3aHATHSL.

4. O0beM yuyeOHOM TUCHHMILINHBI

Cemectp
Bcero
Buner yae6HOI paboThI I cemectp 4 cemectp
3B Axan. 3B Axan. 3B Axan.
q, 9. q.
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
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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.
4. q. q.
OO0mmas TpyI0eMKOCTh IUCIUTIINHBI 110 2 54 1 27 1 27
y4eOHOMY TUIaHY
KonTakTHasi pabora — ayAnTOpHbBIE 2 54 1 27 1 27
3ausatus (KP):
Jlexuuu (Jlek) 0,2 6 0,1 3 0,1 3
[TpaxTnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Bua konTpoas: 3auer | 3auer 3auer 3auer

AHHOTanus padoyeil mporpaMMsl AMCUMIIMHBI «MaTemMaTHKa)

1. Heab aucuMmiuHbl — GOPMHUPOBAHNUE Y CTYACHTOB CHCTEMbI OCHOBHBIX TMOHSTHH,
WCTIOJIb3YEMBIX JIJII TIOCTPOEHUS BaXHEHITMX MaTeMaTHUYeCKHX MOJeNeld, W MaTeMaTUYeCKHUX
METO/IOB JIJIsl OTTUCAHUS PA3TUIHBIX XUMHUKO-TEXHOJIOTHIECKUX MPOIIECCOB.

2. B pesyabrare wu3ydYeHMs AUCHUIUIMHBI O0y4yamluiics 1O mporpamMmme
CIenMAJINTEeTa J0JIKEeH:

Obnadams CIENyONUMA KOMIIETCHITUSIMHU:

— CHOCOOHOCTBIO UCHOJIB30BATh MAaTEMAaTUYECKUE, €CTECTBEHHOHAYYHbIE U MHKEHEPHBIE
3HAHUS JUIsl perieHus 3a1a4 cBoeil mpodeccrnonansHoi aesrenpHoctu (OIMK-1);

— CHOCOOHOCTBIO UCIOJIB30BATH METOIbI MATEMATHUECKOTO MOJICIIUPOBAHUS OTAETBHBIX
CTaJMi M BCEro TEXHOJIOTMYECKOI0 MPOLECCa, K IPOBEACHHUIO TEOPETUYECKOTO aHAIN3a U
AKCIIEPUMEHTAJILHOM MpoBepke ajgekBarHoctr Mozenu (OI1K-3).

3uamo:

— OCHOBbI Ju(epeHIUaIbHOTO0 W HUHTETPAILHOTO HCUUCIeHHs, auddepeHInanIbHbIX
ypaBHEHUH

— MAaTeMaTHU4YeCKHUEe TEOPUHM U METOJIbl, JIeKAllMe B OCHOBE IOCTPOCHUS MaTEeMaTUYECKUX
MOJICIIEH;

— OCHOBBI IPUMEHEHHS] MATEMaTUYECKUX MOJIENIEH U METO/I0B.

Ymemy:

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

— HCIIOJb30BAaTh MAaTEMaTUUECKUE TIOHATHUS, METOJIbI U MOJIEH JJIsl OIUCAHUS Pa3INYHbIX
MIPOIIECCOB;

— BBIBJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, JIEKAIIUE 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

MAaTeMaTHYeCKOro anmnapara.
3. KpaTkoe coaepxkaHue M CUUILIHHBI:
1 CEMECTP

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

Pazpen 1. DiiemeHTHI aredpsbl.

UucnoBsle MHOXeCTBa, KoMmruiekcHble uyucna. Omnpenenutenu II w Il mopsakos.
BekTopbl: OCHOBHBIE MOHATHS, CKAISIPHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUS BEKTOPOB.
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AHanuTudeckas reOMETpHs: NpsMas Ha IUIOCKOCTH, KpuBble Il mopsnka. Marpuusl: nencTBus
Ha/l MaTpHUIIAMH, IPUBEJICHUE K CTyleH4YaToMy BuAy u Buay ['aycca. Panr marpuiel. OOparHas
marpuna. Teopema Kponekepa-Kanemm. Pemienue cucrem JHHEMHBIX —alnreOpanyecKux
ypaBHeHuid. CoOCTBeHHbIE YHcia U BeKTOpbl. KBagpatnunbie popMel.

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

Oynkusa. CriocoOwl 3amanus GyHkuuu. Dnemenrapueie ¢Gynkuuu. [Ipenen Gpyaxmum B
touke. OnHocropoHHHE mpeaensl. Ilpenensr Ha OeckoHeuHocTH. beckoHeuHO Masble U
OeckoHeuHO OoJibMe (PYHKIMH, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O TpeIeiax.
IlepBbIit m BTOpOI 3aMedaTeNbHBIC NpeAensl. HempepblBHOCT (QYHKIMHM B TOYKE W Ha
npomexxyrke. CBoiicTBa (hyHKIMH, HEMPEPHIBHBIX HA OTpe3Kax. Touku paspeiBa GyHKIUU U UX
KJaccuukanus.

Paznen 3. IluddepenuuaibHoe ucuuciaeHue GyHKIMU OHOM MepeMeHHOii.

[IpousBomHas ¢GyHKIUK, €€ TEOMETPUUYECKUM M MEXaHWYECKHUH CMBICI. YPaBHEHHS
KacarenbHOW U HOopMmanu. [IpaBuna muddepennupoBanus. Tabnuia OCHOBHBIX MPOU3BOIHBIX.
HuddepenunpyeMocTb (YHKIMHM: ONpeAeeHUe, TEOPEMbl O CBS3M HENPEPBIBHOCTH U
mipdepeHuupyeMocTH  (QyHKIMM U C CyLlecTBOBaHMEM npou3BogHoU. [luddepenunan
¢byHKIMK: ompeneneHue, coiictBa. [IpousBonHas cioxHoM (QyHKIUU. OCHOBHBIE TEOPEMBI
muddepenunanbHoro ucuncienus: Poms, Jlarpanxka, Komm. [Ipasuio Jlonurans (packpbiTue
HeonpeneneHHocrel). [IpomsBogHble  BBICHIMX  HOPAAKOB. MOHOTOHHOCTh  (PYHKIUU:
omnpejieNieHue, He0OOXOUMBbIE U JIOCTAaTOYHBIE YCIOBHUS. DKCTpeMyM (DYHKUIHUU: ONpeieleHue,
HE0OXO0IMMbIE U JOCTATOYHBIE YCIOBUSA. BBIMYKI0CTh, BOTHYTOCTh U TOYKU Neperuda rpaduka
(GyHKIMM: OTNpeaeseHus,, He0OX0IMMbIE U JJOCTATOYHBIE YCJIOBHS MX cymiecTBoBaHMs. OOmas
cXeMa MCClIeIoBaHus (PYHKIUH, TOCTPOEHUE UX IPaPUKOB.

Pa3znen 4. UnTerpasbHoe ucuncjieHne GQyHKIUN OTHOM MepeMeHHO.

[TepBooOpaznas (ynkums. HeompeneneHHbIT WHTErpal W ero cBoWcTBa. Tabnwuia
OCHOBHBIX MHTETPajoB. MeToapl MHTErPUPOBAHUS: HEMOCPEICTBEHHOE UHTEIPUPOBAHNE, METOT
MOJCTAaHOBKH, WHTETPUPOBAHUWE IO YacTAM, WHTErPUPOBAHME palMOHAIBHBIX JApoleii,
WHTETPUPOBAHHWE  HEKOTOPHIX  HMPPAllMOHANBHBIX M TPUTOHOMETPUYECKUX  (PyHKIUIA.
OnpeneneHHblid UHTETPaJl, €ro F€OMETPUUYECKUI CMBICH, €ro CBoMcTBa. TeopeMa O CpeaHeM
3HaueHnn. Gopmysna Herotona-JleiiOnuia. 3ameHa nmepeMeHHON U HHTErPUPOBAHUE TI0 YaCTsIM B
OTpeJieIecHHOM MHTEerpase. Beiuncienue miomnaiei miockux Guryp u 00beMoB Tel BpalleHUs C
MOMOIIBIO0 OTpeeTIeHHOro MHTerpajia. HecoOcTBeHHBIE MHTErpalibl: OMpEesieHus, CBOWCTBA,
METO/Ibl BBIYUCIICHUS.

2 CEMECTP

Pa3nen 5. {uddepenuuaibHoe ucHucaeHne PYHKINI HECKOJIbKHUX epeMeHHbIX.

OyHKIMK ABYX U OoJiee MEpPEeMEHHBIX: OINpe/eieHHe, 00JacTh OMpeNeNeHus, 00IacTh
CyILLIECTBOBAHUS, F€OMETpUYECKass UHTEpIpeTauus, JMHUU YPOBHS, U IMOBEPXHOCTU YPOBHS.
[Ipenen pynkuuu B Touke. YacTHble mpou3BoaAHbIE (Ha nMpuMepe QYHKIMHU BYX MEPEMEHHBIX).
Huddepenuupyemocts  QyHKIuU:  ompeneneHue,  CBa3b  OUGGEpeHIUPYEMOCTH ¢
HENPEPBIBHOCTBIO M C CYIIECTBOBAHMEM YaCTHBIX IPOU3BOJHBIX. JlocTarouHble YCIOBUS
middepenuupyemoctu  ¢pyHkuuu. JuddepeHuupyeMocTs  CIO0KHOM — (QYHKIMM, TOJIHAS
npousBoaHas. Juddepenuman QyHKuMM BYX THEpEMEHHBIX, €ro HMHBApPUAHTHOCTD.
HuddepenuupoBanne QyHKIMM OJHOW M JBYX IEpEMEHHBIX, 3a/JlaHHOM HesBHO. YacTHble
Npou3BoAHbIE M AuddepeHnansl BbICIIMX MOPsSAKOB. TeopeMa O paBeHCTBE CMELIAHHBIX
OPOU3BOAHBIX (UI1 (YHKIMHM [JBYX TEPEMEHHBIX). AHAJIUTHYECKUN TNPU3HAK MOJIHOTO
middepennnana. [IponsBoaHas Mo HaNpPaBIEHUIO: oNpeAeeHne, GopMyla JUlsl €€ BHIYMCICHHUS.
I'pagueHT M ero cBoWcTBA. OKCTpeMyMbl (YHKUMH JBYX HEPEMEHHBIX: ONpeAeTIeHHUs,
HE00X0/IMMO€ M JIOCTaTOYHOE YCJIOBMS CYIIECTBOBAHHUS IKCTpPEMyMa. YCIOBHBIH IKCTpEMYM:
OTpesieieHne, METOJIbl HAaX0XJIEHUS TOYEeK YCIOBHOTO JKCTpeMyMma (MpsIMOM METOJ M METOJ
MHOxuTenei Jlarpanka). Haubonblee u HaumeHblee 3HaueHUs GYHKIMH JABYX NTEPEMEHHBIX B
3aMKHYTOH 00JIaCTH.
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Pa3nes 6. KpaTHble uHTErpaJbl.

JIBOMHOW HMHTErpal: OIpEAECIEHUE, T€OMETPUUYECKHI CMBICH, CBOWCTBA. TeopemMa o
CpPEIHEM 3HAYEHUU [BOMHOIO MHTErpaja. BpluucieHue ABOMHOIO HMHTErpaja B JIEKAPTOBOM
CUCTEME KOOpAMHAT. BpluncieHue IBOWHOIO HHTErpajla B IOJISIPHOM CUCTEME KOOPAMHAT.
Wnrerpan Oiinepa - Ilyaccona. I[lpuinoskeHus IBOMHOrO HMHTErpaja: BBIYMCIEHHUE IUIOIIAIU
IJI0CKOM 001acTu, 00beMa LUJIMHAPUYECKOTO TeJa, MIIOLAAN MOBEPXHOCTH, MACChI IUTACTUHKHU C
3aJJaHHOW  IUIOTHOCTBIO, KOOpPAMHAT IIEHTpAa TSKECTH IUIACTUHKHA. TpPOWHOM HMHTErpai:
onpeneneHue, GU3MIECKUN U TE€OMETPHUICCKHUN CMBICI, CBOMCTBA, TEOpEMa O CPETHEM 3HAYCHUH
TPOMHOIO MHTErpaja. BeluucieHue TpOMHOTO MHTErpajia B JIEKAPTOBOM CUCTEME KOOpAMHAT, B
HWIMHAPUYECKUX U chepuueckux KoopauHarax. [IpuiioxkeHuss TpoWHOro HMHTErpajia:
BbIYMCIIEHUE 00bEMa, MAcChl TeJla € 33JaHHOM TUIOTHOCTBIO, KOOPAMHAT LIEHTPA TSHKECTHU Tella.

Paszpnen 7. KpuBoJsinHeliHbIe M OBEPXHOCTHbIC HHTErPaJibl.

KpuBonuHelHbIil HMHTErpad MO KOOpAMHATaM: ONpEeNesieHue, (QU3NYECKHI CMBICIH,
cBoiicTBa. Briuncnenue kpuBosmHeitHOro uHrerpaita. @opmyna A BBIYUCIECHUS pabOThI MpH
MEepEMENIEHNHA MaTEPUAIbHON TOYKH B CUJIOBOM ITOJI€ BJIOJIb HEKOTOporo nytu. @opmyina ['puna
JUIsL BBIYMCIICHHs KPHWBOJIMHEWHOIO HHTErpajga MO 3aMKHYTOMY KOHTypy. HesaBucumocts
KPUBOJIMHEWHOTO0 MHTErpajia OT MyTH MHTErPUPOBAHMS: HEOOXOAUMOE U JOCTATOYHOE YCIOBUE
HE3aBHCUMOCTH, KpUTepHil He3aBucUMOCTH. [loTeHIManpHOe MoJie, MoTeHIMaNIbHas (QyHKIUS U
€€ BBIYMCIICHUE. BbIYMCIIEHNE KPUBOJMHEHMHOIO MHTErpajia, HE 3aBUCALIECTO OT IIyTH
uHTerpupoBanus. [IoBepXHOCTHBIN UHTErpai: onpeenenre, (u3nIecKuil CMbICI, BBIYUCIECHUE B
JeKapToBoil cucreme koopauHat. Teopema ["aycca-Octporpanackoro. @opmyna Ctokca.

3 CEMECTP

Pasznea 8. Iuddepennuanbupie ypaBHeHUs NePBOro MOPSIAKA.

Huddepenunanbaple  ypaBHEHHs: ONpENENIeHHE, TMOPSI0K, pelleHHe, TeopeMa
CYIIECTBOBaHMS U €AMHCTBEHHOCTH perieHus. 3aaaya Komm. Juddepenimansusie ypaBHeHHs C
paznensomuMucs nepeMeHHbIME. OJHOPOJHBIE YpaBHEHHs [-TO mopsaka: ompeneineHue M
MeToa pemieHud. JIuHelHble ypaBHEHUs [-To mopsiaka: ONpeNeieHHe W METOJ PEUICHHS.
VYpauenust bepuymiu: ompenenenne u meton pemenus. Juddepenuuanbueie ypaBHEHUs B
MOJNHBIX AuddepeHnnanax: omnpeaesieHue U MeToJ pelieHus. VHTerpupyrommuii MHOXKHUTENb:
ompejiefiecHue, CBEJACHHE K YypPaBHEHUI0O B TOJHBIX JuddepeHunanrax ¢ HOMOUIBIO
WHTETPUPYIOLIETO MHOXKHUTEIS.

Paznen 9. IudPepennuanbubie ypaBHeHUsI BTOPOro MOPSiAKA.

Juddepenunanbable ypaBHEHUS BTOPOTO MOPSAKA, TOMYCKaOIUe MOHIKEHNE MOPAIKa.
Jluneiinble muddepeHnnaIbHble YpaBHEHHUsS BTOPOTO MOPAJKA: ONpeAeTeHHe, OJHOPOJHbIE U
HEOJIHOPOJIHbIE JIMHEWHbIE ypaBHeHMs. CBoiicTBa pemieHud. JIuHelHass HE3aBUCUMOCTh
¢byukuuii. Onpenenurens BpoHckoro u ero cBoiictBa. TeopeMbl 0 CTPYKType OOIIMX pelIeHHi
JTUHEHHBIX OJTHOPOAHBIX U JTUHEHHBIX HEOTHOPOAHBIX AUddepeHInaTbHbIX YpaBHEHHI BTOPOTO
nopsiika. OyHnaMeHTallbHAs CUCTEMa PElIeHU TMHEHHOTO OJHOPOIHOTO Au(epeHInanbHOrO
ypaBHEHUs BTOPOTo nopsiaka. Jluneiinsie oqHopoaHbie quddepeHnnaibHble ypaBHEHUS! BTOPOTO
MOPsIIKa C TOCTOSHHBIMU Kod(dduiimentamu: Meron Diepa Ui pelieHus 3TUX YpaBHEHUH.
Jluneiinple HeoaHOPOAHBIE AUDPepeHIInaNIbHbIE YPaBHEHUS BTOPOTO MOPsAKa C MOCTOSHHBIMU
KodppUIMEeHTaMH: METOJ MOoJ00pa YaCTHOTO PEIIEHUS 3TOr0 ypaBHEHHUS C NPaBOW YacThIO
CHEIMAJIBHOTO BHJA MW METOJ BapUallMM IMPOU3BOJIBHBIX  IIOCTOSHHBIX. JIMHElHbIE
middepeHLInanbHble  YypaBHEHUS n-TO TOPSJIKA: CBOMCTBA peEIIEHUH, TeopeMbl O CTPYKTYpe
oOriero pemeHus. AJTOPUTM MOCTPOEHHs OOIIEro pelieHus JMHEHHOTro TuddepeHInaIbHOro
YpPaBHEHHUS n-TO HOPS/IKA C TOCTOSHHBIMU KOG GHUIIMEHTaMH.

Pazgen 10. Cucremsl 1updepeHHAIbHBIX YPABHECHHI.

Cuctembl NUHEHHBIX AU (EepeHINATbHBIX YPAaBHEHUH MEpBOTO TMOpSJIKA, peIIeHue
METOJIOM UCKIItoueHHs. CUCTeMbl JIMHEHHBIX AU depeHInalbHbIX YpaBHEHHUH TepBOro MOpsIKa,
METOJI BapUalMi MPOU3BOJIBHBIX MOCTOSHHBIX. CHUCTEMBI JMHEWHBIX OJHOPOJHBIX YPaBHEHMMU
MIEPBOT0O TOPsIKa C MOCTOSIHHBIMU Kod(pduuueHtamu, meroa Oinepa. CuUCTeMbl JHHEHHBIX
HEOJTHOPOJHBIX AU epeHIInanbHbIX ypaBHEHUH ¢ MOCTOSIHHBIMU K03 duiimeHTamu.
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Pa3nes 11. UncnoBble u pyHKIMOHAIBHBIE PSAbI.

UucnoBble psiibl: OCHOBHBIC TOHSTHSA, CXOIUMOCTh psaa. HeoOXomumblil mpu3HaK
cxoguMmoctu psga. CBoiicTBa cxoadmuxcs psiioB. JlocTarouHble MPU3HAKU CXOAMMOCTH
3HAKOIIOJIOKUTENBHBIX PANOB: HMHTErpabHbIA INpu3HAak Komn; npusHaku cpaBHEHUs psIOB;
npusHak Jlanam6epa; paaukanpabiil npuzHak Kommu. Psaapr Jupuxie. 3nakouepeayromunics psa;
onpezeneHue, npusHak JleliOHuna. AOGCOIOTHAS U YCIOBHAs CXOJUMOCTb 3HAKONEPEMEHHBIX
psanoB. OyHKUMOHAIbHBIE psiibl. CTENEHHbIE pAIbl: OIpeneneHue, Teopema AOelns, WHTepBall
CXOJUMOCTH, paauyc cxoaumocTtu. CBOMCTBa CTENEHHBIX psiioB. Psapl Teinopa u Makiopena:

oIpeeeHne, YCIOBUS cxoauMmocTr psaa Teinopa k ucxoaHoi (ynkiuu. Jlemma lim x’: =0
n:

n—ow

g Vx € R. JloctaTouHble yclOBHSL CXOAMMOCTH psina Teinopa. ANroputr™m pasiokeHus
dyskimn B psix Makinopena. OcHoBHBIE pasnoxenus (yHKImit: e*, sinx, cosx, In(l+x),
(1+x)", arctgx , arcsinx B psa Makiopena. Pasnoxenue ¢yHkimid B psiag Teiopa ¢

MIOMOIIBI0O OCHOBHBIX pa3yiokeHUW. IlprMeHeHue CTeneHHBIX pAIoB: MNPUOIHKEHHBIE
BBIYMCIIEHUS, TPUOIMKEHHOE penieHne auddepeHaibHbIX ypaBHEHUH.

4. O0beM yueOHOH TUCUMIIIIMHBI

Cemectp
Buna yueoHoii padoTnl Bcero 1 2 3
ry P AKkan. AKan. 3E AKan. 3E AKkan.
3E u 3E u u u

O01mas Tpya10eMKOCTh
AUCHUILINHBI

15 540 4 144 5 180 6 216

KontakTnas padora 53 | 192 | 1,77 | 64 | 1,77 | 64 | 1,77 | 64
ay/INTOPHbIE 3aHATHS:

Jlexuun 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

CamocTosiTesibHasi padoTa 7,7 276 2,23 80 2,23 80 3,24 116

g;);)T:;(THa;I CaMOCTOSTEIbHAs 0.4 0.4 0 0
CaMocTosATENbHOE N3YUCHHE 77 2,23 2,23 3,24
275,6 79,6 80 116
pa3AesioB AUCHUILIAHbI
Bua koutpoJs — 3aver ¢ N N
OoleHKoil
Buja koHTpOJIs — DK3aMeH 2 72 1 36 1 36
KonTakTHas padora —
NPOMEKYTOYHASA 0,8 0,4 0,4
aTTecTalus 2 1 1
IMoaroroBka K 3K3aMeHy. 71,2 35,6 35,6
3auer ¢ Ik3amMeH Ik3amMeH
Bux uTOroBoro KOHTpoJIs: .
OIIEHKOM
CemecTp
Bup yue0OHoii padoThl Beero 1 2 3
3E AcTtp. 3E Actp. 3E AcTtp. 3E Actp.
q. q. q. q.

OO0mas Tpy10eMKOCTh
AUCHUILINHBI

15 405 4 108 5 135 6 162

KonTaxTnas padora - 53 | 1431 | 1,77 | 47,79 | 1,77 | 47,79 | 1,77 | 47,49
ayINTOPHBIC 3aHATHS:

Jlekuunu 2,65 | 71,55 | 0,88 | 23,76 | 0,88 | 23,76 | 0,88 | 23,76
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IMpaktuaeckue 3amstust (113) | 2,65 | 71,55 | 0,88 | 23,76 | 0,88 | 23,76 | 0,88 | 23,76
CamocrosiTesibHas padoTa 7,7 12079 | 2,23 | 60,21 | 2,23 | 60,21 | 3,24 | 87,48
Konrakraas
C&?\/IO?TOSI"?CJIBH&SI pabora 0,3 0,3 0 0
CaMoCTOATEeTFHOE N3YUCHUE 77 2,23 2,23 3,24
207,6 59,91 60,21 87,28

pa3aesioB TUCIUILTAHBI
Bua konTpoJas — 3auver ¢ + +
OIleHKOT
Bua koHTpoJIs1 — JK3aMeH 2 54 1 27 1 27
KonrakTHasi pa6ora —
NMPOMeKYyTOUYHASA 0,6 0,3 0,3
arrecTanusi 2 1 1
IMoaroroBka K 3K3aMeHy. 53,4 26,7 26,7

3auyer ¢ IK3aMeH IK3amMeH
Bujx uTOroBoro KOHTpoOJIf: .

OIIEHKOM

AHHOTaIUA padoyeil MPOrpaMMbl JUCHUNIMHBI
«Mudopmatukar»

1. Heap aucHMIUIMHBI — TIpHOOpeTeHHEe O0a30BBIX 3HAHUW O COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHSAX, a TAaK)KE€ YMEHHUW M TPAKTUYECKUX HABBIKOB B 00JaCTH
WH(POPMATHUKH, HCTOIB3YEMBIX TPU PEIICHHH HAYYHBIX M TPAKTHYECKUX BBIUUCITUTEIHHBIX
3a/1a4 CTyJICHTaMH BCEX CITEIUATbLHOCTEH.

2. B pesyabrare wuU3yYeHHMs AUCUMILIMHBI OO0Oy4Yalouuiics 1O Nporpamme
CHeNHMAIUTETA JOJIKEeH:

Obnadams CenyONTUMHA KOMIETEHITUSIMU

- CIOCOOHOCTHIO paboTaTh ¢ MHGOPMAIUEH B TII00ATBHBIX KOMIIBIOTepHBIX ceTsax (OK-12);

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

podeccHoHaAbHOMN NIEeATENbHOCTH C NMPUMEHEHHEM HH(OPMALMOHHBIX TEXHOJOTHI C yuyeToM

OCHOBHBIX  TpeOoBaHMIl HMHPOPMAILMOHHOW  OE30MaCHOCTH, B TOM YHCJIE  3allUTHI

rocynaapctBeHHo# TaitHbl (OIIK-5)

3namo:

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

— CTPYKTYpY, IPUHIIUIBI paOOTHl U OCHOBHBIE BO3MOXKHOCTH DBM;

— TOMOJIOTHIO U ApXUTEKTYPY BHIYMCIUTEIbHBIX CETEH;

— TPUHIIMIIBI aJIpecalliy MOJb30BaTeNel, KOMIBIOTEPOB U pecypcoB B ceTu MHTEpHET;

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

— OCHOBHBIE THUIIbI AITOPUTMOB, SI3bIKU IPOTPAMMUPOBAHUS;

— CTaHJapTHbIE IPOTpaMMHBIC 00ecrieueHus cBoel npodeccCHoHaNbHON NeSTENbHOCTH,

— QJITOPUTMBI PEIICHUS HEIMHEHHBIX YPaBHEHHUIA;

— QJITOPUTMBI OJHOMEPHOHN ONTUMU3ALINY;

Ymemey:

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

— MPUMEHSITHh METOJIbl MAaTEMATUUYECKON CTAaTUCTHKHU JJI PELICHUSI KOHKPETHBIX 3a/1a4;

— UCHOJIb30BaTh MAKEThl MPUKIATHBIX MPOTPaAMM MPU JalbHEHIIeM 00ydeHUN U MPaKTHIECKOU
NEeSATENBHOCTH.

Braoempo:

— HaBBIKAMHU CaMOCTOATENILHOTO PELIEHHUs 33]1a4 Ha KOMIIBIOTEPE, BKIIFOUAIOIINE MOCTAHOBKY
3aa4n, pa3paboTKy aNropuT™Ma u OIEHKY ero 3(pPEeKTUBHOCTH METOJAaMHU MaTeMaTHYeCKON
CTaTUCTUKH ISl 00pabOTKH SKCIIEPUMEHTA;

— METOJIaMHU pealiu3alliy aITOPUTMOB Ha KOMIIBIOTEpaXx.
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3. KpaTtkoe conep:kanue IUCHUIINHBI:

BBenenune. upopmartuka — mpeamer, 3agadyd ¥ MECTO Kypca B MOJIrOTOBKE CTYJCHTA.
Tpu ywactu Hayku uHpopmaruku: hardware (TexHudeckue cpenacrna), software (mporpammuble
cpeactsa), brainware (MHTEIUIEKTyaJbHBIE cpecTBa). KpaTtkue cBeneHus.

Pa3nes 1. ApxuTeKTypa KOMIBIOTEPOB M KOMIILIOTEPHBIX ceTel
1.1. HUcropust pa3BuTHs HWHGOPMAIMOHHBIX TEXHOJOTHH, BBIYMCIUTEIBHON TEXHUKA U
MEPCOHATBHBIX KOMITbIOTEpoB. MHpopMarus, kommaecTBO HHPOPMAIIUH, CTIOCOOBI BEIYMCIICHHS.
KpaTkast ucropust pa3BUTUSl BBIYMCIUTENBHON TEXHUKH U NEPCOHANBHBIX KoMibioTepoB (I1K).
Boruucnurensnas mammna ®on-Helimana w mammnaa Teropunra. Paspabotku HopbGepra
Bumnepa.
1.2. Tlepconanbuble xkommnbioTepbl (IIK) u ux Bo3moxxHoctn Apxutektypa IIK, anmapaTtHbie
cpexncrea [IK. @dynknnonansHasa cxema 1K, MarucTpanbHO-MOYIbHBIN PUHINII IOCTPOEHUSL. :
[IpuHUMI OTKpPBITOW apXUTeKTypbl. OCOOEHHOCTH NPEJICTABICHUS JaHHBIX HAa MAIIMHHOM
ypoBHe IlpeumymiectBa uudpoBoro mpeacTaBieHus HWHGOPMALUHU IEpell AHaJIOTOBBIM.
Hcnonb3yemple cUCTEMBl CUMCICHHS, IpaBWia MEepeBoJa M3 OJHOM CHCTEMBI B JPYTYIO.
DneMeHTbl MaTeMaTUYECKOM JIOTUKU: OCHOBHBIE JIOTUYECKUE ONepaliui U (POPMYJIbL.
1.3. KoMmbroTepHbI€ CETU: TOMIOJIOTHHU CETEH, UX XapaKTEPUCTUKU. TOMOJIOTUH CeTel: 3Be3THas,
mUHHAas, KoJyibleBas. CeTH 3aKkpbITOrO THMA: JIOKAJbHBIE W  pAaCHpEe]esIeHHbIE CETH,
KopriopaTuBHble ceTu. lIporpammHO-TexHHYecKoe oOecredeHue: ajpecanusi, OleparuoHHas
CHUCTEMa, aJamnTepbl, ApaBephl, MPOTOKOJBI (0COOBIE S3BIKM, HAa KOTOPHIX OOMEHHBAIOTCS
uHpopmanueir kommplorepel B cetd, Hampumep, TCP, TCP/IP, UDP). I'moGanpHbie ceTu
paznmuunoro Macmradba (WAN —Wide Area Net, MS Network, Internet). Bo3amoxHoCTH ceTn
Wnrepner, Cucrema TenekoHdepeHuil. DnekrpoHHas mnouta. [loctynm Kk uH(OpPMaLHOHHBIM
pecypcam.
3ammra wHbopmaruu. [loHsATHEe 0€30MACHOCTH KOMIBIOTEpHON HWH(OpMaNHKM: HAICKHOCTD
KOMIIBIOTEPA, COXPAaHHOCTb JAHHBIX, 3aIlUTAa OT BHECEHHUS W3MECHEHHH HEYIOJHOMOYCHHBIMHU
JIMIIAMU, COXPAHEHWE TallHbl TIEPENUMCKU B DJJIEKTPOHHOM CE€TH AJITOPUTMBI  3aIUTHI
MHGOpMALMK: METOABl 3allUThl, KOMIIBIOTEpHBIE BHUpPYChl M Ooppba ¢ HHMMHU. MeTonsl
peanu3aiuy 3auuThl MHGOpPMAIMK: IPOrpaMMHBIE, alllapaTHble, OPraHU3allMOHHbIE
1.4. MynbTuMeana — JUajaoroBas KOMIIbIOTEPHAs CUCTEMa, 00eCleYMBAOLIAsi CUHTE3 TEKCTa,
rpaduKy, 3ByKa, pedd M BUIEO. YCTpOHCTBa MynbTuMeana. TpeboBaHUS K MyJIbTUMEIUNHBIM
CpeAcTBaM KOMIbIOTEpPOB. PaciipeHHble BO3MOXXHOCTH 00pabOTKH, peoOpa3oBaHusi, CUHTE3a
nHpopManuu (KOMITBIOTEPHAS aHUMAIWs, MOAU(PUKAIIMA U300paKEHUM, TpeXMepHas rpaduka).
MynsTuMenuiiple nporpammsel. IIporpaMMbl penakTHpOBaHUS, MOHTaXka 3ByKa M BHUJEO.
Buneo-penakropsl, Moaynu crnendd@GeKToB, MOHTaKHBIE CTYAMU. DJIEKTPOHHBIE MPE3CHTALMH
(ocHoBHBIE BO3MOXHOCTH MS Power Point), sTanbsl co3gaHus MNpe3eHTaluil, CTPYKTypa
IIpe3eHTali 1 0COOEHHOCTH PabOTHI C PEJAKTOPOM.

Pasznen 2. [IporpammHoe obecnieyenue
2.1. CrpykTypa OIEpalMOHHBIX CHUCTEM, IaKeThl MPUKIAJHbIX Iporpamm, Microsoft Office.
Knaccugukanus nporpaMMHusIx cpecTB. CHCTEMHOE U IPUKIAHOE POrpaMMHOe o0ecriedeHre
ITK. O630p onepaunonusix cucteM (OC). Ilpunnunst coznanus u coctaB OC: sapo, untepdeiic,
npariBepsl. Kparkas xapakrepuctuka WINDOWS, monynsHelid npuHiun nocrpoenus. Cpena
WINDOWS: okHa, UX 3J€MEeHTHI, pab0Ta B MHOTOOKOHHOM PEXUME.
2.2.Penaktopsl Microsoft Office ,nHa3HaueHne u 0cOOEHHOCTH pPabOThl. PegakTopbl XUMHUYECKUX
U MareMaTuueckux ¢opmyi, TekcToBblii penaktop WORD, Power Point,(kpaTtkuii 0630p).
Co3naHne JOKYMEHTOB pa3iM4HbIX (POpM (CTaHAApTHBIX M HECTaHJapTHHIX). KommposaHue
XUMUYECKUX U MaTeMaTHUeCKUX (OPMYIN B TEKCTOBbIE TOKYMEHTHI.
2.3 EXCEL:B03MOXHOCTH TaONMMYHOTO peJaKkTopa M HCIOJIb30BAaHUE €ro Ui pelIeHHs
nHpopMaMOHHBIX U MHXKeHepHbIX 3a1ad.. OkHo EXCEL Texnuka paboTel . AOcontoTHas u
OTHOCHTENbHAs ajapecanus. Bcrpoennsle ¢ynkuumum Pacuer mo ¢opmynam. Kommposanue
¢dopmyin. Pabota ¢ Tabnmuuamu. PopmarupoBanue, opopMieHne TabIuil. .
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2.4. EXCEL Ilocrpoenue rpadukoB u auarpamm. Pacder (QyHKIIMOHAIBHBIX 3aBHCHUMOCTEH U
MOCTpoeHHE TpaduuecKux n300paxkeHuit ¢ ucrosib3oBanueM ctannaptHeix GyHknuil EXCEL u
Mactepa (ynkiuid. I[locTpoeHHe TOBEPXHOCTEH C HWCIONB30BAHHEM MAacTepa Juarpamm.
ITocTpoeHnue nuHUM TpeHAA..
2.5. EXCEL. Onepauuu ¢ maccuBamu. Pa3zpaboTka U peanu3anusi IpOCTEHIINX aIrOPUTMOB C
HCII0JIb30BAHUEM BO3MOKHOCTEHM pefakTopa(HaxoXJICHHE MaKCUMaJIbHOTO (MHHHUMAJIBHOIO)
JJIEMEHTAa BEKTOpa W MaTpUllbl, HAXOXKJIECHUE CYMMbl JJIEMEHTOB BEKTOpa M MAaTpHIIbI,
BBIYMCIICHUE MAaTPUYHBIX BBIpa)KECHUI). PellleHne BBIUMCIMTENBHBIX 337ayd C HCIOJb30BaHUEM
TaOIHII.
Pemenne CJIAY c ucnonb3oBaHHEM 00paTHOM MaTpUILIbI

Pasnen 3. Anropurmbl 1 OCHOBBI IporpamMmMupoBanus Ha s3bike MATLAB.
3.1.Anroputmsel, TUIBI anroputMmoB. [lonsTne amroputma u ero cBoictBa. CriocoObl 3amucu
QIrOPUTMOB. MOAYNBHBIM NPUHLMII TOCTPOCHMS alrOpuTMOB M mporpamm. [laker

kommbloTepHO MmaTtematuku MATLAB. XapakTEepUCTUKU SI3BIKOB MPOrPaMMHPOBAHUSL.
DBOJIIOIMS U KJIacCU(PUKAIMA S36IKOB MTPOTPAMMHUPOBAHUS, UMIIEPATUBHBIC, (PYHKIIMOHAIIbHBIE,
JIOTUYECKHe, OOBEKTHO-OPUEHTHUPOBAHHBIE, WX KOMOWHAIIWU. [Tonaruss TpaHcusuUy,

KOMIMWISIINN, UHTEPIPETALUU, UX PAa3Iuuus. SI3bIKH MpOrpaMMHUPOBAHUSI BBICOKOTO YPOBHSI.
CTpyKkTypHOE TpOrpaMMHUpOBaHHE, €ro ocobeHHocTH. OO030p  MaKeTOB KOMIBIOTEPHOMN
Matematuku — Matlab, Mathcad, Mathematica.
3.2. Cpena MATLAB. OCHOBHBIE CTPYKTYpBI M IPUHIUIIBI CTPYKTYPHOIO MPOTrpaMMHUPOBAHUS,
wutrocTpanus.  ba3oBble  anTOpUTMHUYECKWE ~ KOHCTPYKIMH  (CIEJOBaHUE,  BETBJICHHE,
MIOBTOPEHUE), UX peaTu3aluu.
Omnepatops! si3pika nporpammupoBannst MATLAB. OcuoBuble pemarenu (solvers) MATLAB
JUIA peallu3allud BBIYMCIUTENbHBIX QJITOPUTMOB. bubnuorexa craHAapTHBIX (QYHKUUN 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, odopmicHne
rpa¢uKoB(3aroJ0BKH, OAMKUCH 10 OCSIM U 1p.)
3.4. Onepayuu Hao maccugamu. 6eKmMopamu U MAMPUYAMU,- CILOJHCEeHUe, YMHOMCeHue,
mpaucnonuposanue , obpawjenue (inv), BBIYHCIEHHE HOPMBI (norm ), panra (rank) wu
onpenenutens Marpuilbl (det ). AJNTOpUTMBI HaXOXKJIEHUS MaKCHMaJbHOIO, MHUHHUMAaJbHOTO
3JIEMEHTa B MacCHBE, aJITOPUTMbBI COPTUPOBKHU U UX peanu3aius (Hanpumep, Selection Sort)
Pasnea 4. Uuciaennnie mMeroabl. Peasqm3anmusi mpocredmx ajJropurMoB B cpele
MATLAB
4.1 YucneHHble METOJbI, XapaKTEPUCTUKA U UX OCOOCHHOCTH, MOHSITHE CXOJIUMOCTH METOJA.
DneMeHThl TEOpUH TOTPEUIHOCTEH, KIacCH(PHUKAIUS MOTPEIIHOCTeH, a0CoJoTHas U
OTHOCHUTEIIbHAs MMOTPEIIHOCTD, OHATHE (DYHKIIMN HOPMBL. BBeZieHHE B CTATUCTUKY. AJITOPUTMBI
JUIA CTaTUCTHYECKOW o00paboTku uHbopManuu ( BBIYMCIEHHE TOYEUHBIX U HHTEPBAIBHBIX
OIICHOK pe3yabTaTOB U3MepsieMold BenuuuHbl), ux peammzanuun B [IKM MATLAB.
Hcnonb3oBanue pyHkuii min, max, median, var, polyfit, polyval.
4.2. Tlpubmmwkxenue ¢ynknuii. MHTepnonsauus MHorowieHamu. KycouHas HHTepHONALUS
(cmaiin). Ouenka norpenrHoctd. Oynkunn MATLAB ans pabotel ¢ MHorouneHamu polyld,
polyval, polyfit, polyder, polyint.
4.3.. BplunucneHue ONpPEAENEHHBIX HHTETPajoB, AIrOPUTMbl METOJOB MPSMOYTOJIbHUKOB,
Tpaneuuid 1 CUMIICOHA , OLIEHKAa TMOrPEIIHOCTH METOJI0B. Peanu3zanus aaropuTMOB YMCIEHHBIX
METOJIOB BBIUMCIIEHUS OIpeAeNIeHHbIX HHTerpanoB B cpene MATLAB, MPUMEHEHUE
CTaHJapTHHIX (GyHKUMH 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 XapaKTEPUCTHKU. Peanmuzanus airopuTMOB B cpenie
MATLAB 1o 610k- cxemaM | ¢ UCIOJIb30BaHUEM periaTeneit roots, fzero
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4.4. UccnepoBanue ¢GyHKIUM OaHOM mepemenHo#. Ilowck skcTpemyma (QyHKIHH
BbruucnuTtenbHble anrOpUTMBbl HAXOXKICHHUS JIOKAJBHBIX M TIOO0ATBHBIX 3KCTPEMYMOB (METOJ
JeTICHUs OTpe3Ka MOMOoJaM, METOJI 30JI0TOTO CEUCHHs), X peaH3ally 10 OJIOK- CXeMaM | C
ucnojab3oBanueM pematens fminbnd B cpene MATLAB..

4. O0beM yuyeOHOM THCHMILINHBI

e | (e
Bun yaebHO# paboThI - AxaL - AKaL
9. 9.
OO0mmast TpyI0eMKOCTh TUCITUTITHHBI 3 108 3 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 48 1,33 48
Jlexkmuu - - - -
[IpakTnueckue 3anstus (113) - - - -
JlabopaTtopusie paboTs (JIP) 1,33 48 1,33 48
CamocrosiTesibHas paboTa 1,67 60 1,67 60
KonrtakTHas camocTosiTenbHast pabota 0,2 0,2
1,67 1,67
CamMOCTOSITENIbHOE U3YUCHHUE PA3/IETOB TUCIUTIIIUHBI 59,8 59,8
Buabl KOHTpOJIS:
Buo konmpons uz YII (3auem) ‘
Buja uTOrOoBOro KOHTpOJIs: 3a4er
oo |
Bun yaeOHoM paboThI - Actp. - Actp,
q. 9.
OO6mrast TpPyA0€MKOCTh JUCITUTLTHHBI 3 81 3 81
KonTakTHasi paboTa — ayIuTOPHbIE 3aHATHUS: 1,33 36 1,33 36
Jlexnuu - - - -
[Tpaktrueckue 3ansarus (113) - - - -
JlabopaTtopusie paboTs (JIP) 1,33 36 1,33 36
CamocrosiTesibHasi padora 1,67 45 1,67 45
KonTtakTHas camocTosiTenbHas paboTa 1.67 0,15 1.67 0,15
CamMOCTOSTENIbHOE U3YUYCHHUE PA3/IeTIOB TUCIUTLIINHBI ’ 44 85 ’ 44 85
Bujabl KOHTpOJIS:
Buo konmpona uz YII (3auem) ‘
Bua uToroBoro KOHTpoJIsi: 3averT

AHHOTaNUA padoyeil MPOrpaMMbl IUCHUIIMHBI «DU3NKAY

1. I_le.]IBIO AUCHHUIIJIMHBI ABJIACTCA Hpno6peTeHHe CTYACHTaMHU 3HaHWH 10 OCHOBHBIM
pasaciiam (1)I/ISI/IKI/I U YMCHUIO ITPUMCHATD UX B APYTUX €CCTCCTBCHHOHAYYHBIX NUCHUIIIINHAX.

2. B pesyabTare uU3yYeHHMs AMCUHUILVIMHBI o0ydamoumiics 10 mNporpamme
CHEHATUTETA 0JI/KEeH:
Obnadams CleAyOIMUMI KOMITETEHIUAMU:

CIOCOOHOCTBIO NPEACTABUTH COBPEMEHHYI0 KAPTHHY MHPA HA OCHOBE LEJIOCTHOH CHCTEMBI
€CTeCTBEHHOHAYYHbIX H MATEMaTHYEeCKUX 3HAHUH, OPUCHTHPOBATHLCSA B ICHHOCTSIX ObITHS,
JKH3HH, KyabTYyphl (OK-1)

3nams:
- (huznyeckre OCHOBBI MEXaHHWKH, (PU3MKU KOoJeOaHWH M BOJIH, AJIEKTPUYECTBA M MAarHeTH3Ma,
ANIEKTPOJMHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJIUHAMUKHU, KBAHTOBOH (PU3UKH;
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- CMbICIT  (PYHIAMEHTAIbHBIX (PU3MUYECKMX 3aKOHOB, NPUHIMIIOB U IOCTYJAaTOB; HX
(OpMYIUPOBKH U TPAHHIIBI IPHMEHUMOCTH;
- CBSI3b IIUPOKOTO Kpyra (PU3MUECKUX SBJICHUN ¢ (GyHAaMEHTAIbHBIMU IPUHIUIIAMHU 1 3aKOHAMHU
bu3uku;
- OCHOBHBIE METO/IbI PEIICHHS 3a/1a4 [0 OTHCAHUIO (PU3UUECKUX SBJICHUM;
- METOBI 0OPaOOTKH Pe3yIbTaTOB (PU3HUECKOTO IKCIICPUMEHTA.

Ymemo:
-IIPUMEHATh TEOPETUYECKUE 3HAHUS M OKCIEPUMEHTAJIbHBIE METOJbl HCCIECIOBAHUS IPU
pelieHny npoecCUOHAIBHBIX 33/1a4;
-IIPOBOJIUTH PACUYETHI, OCYLIECTBIISITh AHAJIU3 U HA OCHOBE 3TOT0 J€JaTh 000CHOBaHHbBIE BBIBO/IbL;
- aHaAJM3HUPOBATh PE3yJbTaThl HAOMIOACHUW M SKCIEPUMEHTOB C INPUMEHEHHEM OCHOBHBIX
3aKOHOB W TIPUHIIAIIOB (PH3UKH;
- OIpeneNnsThb Xapakrep (QU3MYECKHMX MPOLECCOB IO KOMIUIEKCY SKCIIEPUMEHTAIBHOM
nH(pOopMalUy IPU MOMOLIN rpapuKOB, TAOINIl U YPABHEHUI;
- IPEACTABIATH 00pabOTaHHYIO AKCIEPUMEHTAIbHYIO U TEOPETUUYECKYIO HH(POPMALIUIO B YCTHOM
U TUCbMEHHOW ¢(opMe, B TOM 4YHCIE C MCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Braoemy:
- HaBbIKAMU pabOThI C IIUPOKUM KPYroM pu3nyeckux npuOopoB U 000pyI0BaHU S,
- HaBbIKAMHU 000CHOBAaHUS CBOUX CYXKIEHHMI U BEIOOpA METO/1a UCCIIEIOBAHMS.

3. Kparkoe cogep:xanue JTUCUMIJIMHBI:

Pa3znen 1. ®usnueckue 0OCHOBBI MEXaHHUKH.

1.1. Tlpeamer ¢usuku. Meroapl (U3UIECKOTO HCCIACAOBAHUS: OMBIT, THIOTE3a,
JKkcriepuMeHT, Tteopus. IIpenmer kuHematuku. IlepemenieHue, CKOpPOCTb, YCKOpPEHHE.
KunemaTnueckne xapakTepUCTUKU BPalIaTEIbHOTO IBHKEHUS.

1.2. 3akonsl HproTOHA. 3aKOH BCEMUPHOIO TATOTECHHS. 3aKOH BCEMHUPHOIO TATOTCHUS.
JIBrb>keHue Tena nepeMeHHo Maccbl. YpaBHeHusa Memepckoro. @opmyna [{nonkoBckoro.

1.3. Yopyruii u Heynpyruil yaapel mapoB. MOMEHT MHEpPLMU MaTE€pUATbHOU TOYKH U
TBEPJIOTO Tena.

1.4. Kunematmka rapMOHHYECKHUX KojeOanmii. JluddepeHnumanpsHoe ypaBHEHHE
rapMoHH4ecKux kosiebanuii. [loHsTHE 0 3aTyXalolKX U BBIHYKJICHHBIX KojeOaHusX. BonHoBoe
NBUKEHHE. BOJHBI IPOAOIBHBIE U NTOIIEPEYHBIE.

Pa3znen 2. OCHOBBI MOJIEKYJISIPHOM (PU3UKH.

2.1. DneMeHTBl TEPMOJWHAMHUKH U (U3UYECKOW KWUHETUKH. MimeanpHBIM ras.
Pacnpenenenne bonbnmana u ero obmedusndeckuid cMbici. PeanbHblil ra3. YpaBHenue Ban-
nep-Baanbca.

2.2. Tepmoaunamuyeckuii wmeton B ¢usuke. PaBHOBecHble cocrosiHUS. Hauana
TepMOAUHAMUKH. [{UKIbI. DHTPONUS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue mepenoca. Jquddy3us. 3akon ®uka. TemnmonpoBoaHocTh. 3akoH Dypee.
Buytpennee Tpenue (Bs3kocTh). 3akoH HproTOHA.

Pazgest 3. DJIeKTPOCTATHKA M NIOCTOSIHHBIN JJIEKTPUYECKHH TOK.

3.1. 3axon Kymona. Teopema Octporpaackoro-I'aycca. Jlumons. JlManekTpuku B
ANEKTPOCTATUUECKOM I10JIe

Paznen 4. DiieKTpoMarHeTusm.

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

4.2. MarneTuku. DJIeKTpOMarHuTHast MHAYKIMS. YpaBHeHUE MakcBea.

Pazpnen 5. OnTuka.

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

5.2. TeruoBoe uznydenue. 3akoH Kupxroga. ['nnoresa Ilnanka. KBantoBoe 00bsicHeHNE
TeroBoro usnydenus. dpdexr Komnrona.

5.3. Anepnas monens atoma. ITocrynater bopa. Atom Bonopona o bopy.
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Pa3nes 6. DiieMeHTHI KBaHTOBOM (U3NKH.

6.1. T'unore3a ne bpoiina. BosnHoBoe ypaBHenue lllpeaunrepa uisi cTallmOHapHBIX
cocrosiHuil. OnbiTel HlTepHa-I'epnaxa.

6.2. MHorosnekTpoHHblii arom. O¢dext 3eemana. Ilpunnun Ilaynu. KsanToBble
cTaTucTHueckue pacrpeneneHus boze-Oiinmreiina u @epmu-/lupaka. @ononsl. 3akonsl [ebdas
u DWHIITEeHHA.

Paznes 7. DiieMeHTHI KBAHTOBOM CTATHCTHKH.

7.1. DnemeHTbl KBaHTOBOM cTaTHUCTUKH. KBaHTOBas cuctema M3 OJMHAKOBBIX YaCTHULL.
[IpyHIMI TOXAECTBEHHOCTH OJMHAKOBBIX YacTull. CHUMMETpUYHBIE M HECUMMETPUYHBIE
BOJIHOBBIE (DYHKITHH, OTIMCHIBAIOIINE COCTOSHHS TOXKACCTBEHHBIX MUKPOYACTHII.

7.2. bo3onst u ¢epmuonbl. [lpunuun [laynu. KBanTOBBIE CcTaTHCTHYECKHE
pacnpenenenus boze-Oiinmreitna u ®epmu- Jlupaka. BpIpokIeHHBIH 3JIEKTPOHHBIN ra3 B
KpuCTaJax (MeTasibl).

Pasgen 8. Meranibl, IU3JIEKTPUKH M IOJYNPOBOAHUKHU € TOYKH 3PEHHsS] 30HHOM
Teopuu

8.1. DHepreruueckue 30HbI: cratuctuka depmu-/lupaka, sneprust @epMu. DIEKTPOH B
MePUOANYECKOM MOoJie KpucTaivia: 3 (peKkTuBHAs Macca 3JEKTpOHa.

Pa3znen 9. DiiemenTsl puU3MKN TBEPAOTO Teia.

9.1. ®uzuka TtBEpHOTO Tena (PTT): ompeneneHue, CBA3b C APYTMMH AUCHUIIIMHAMM,
00BEKTHI M3Y4EHUs, KPYT pemaeMbix 3a1ad. CBs3b ¢ KpucTajuiorpaduet, Kpuctamuiopu3nkon u
KPUCTAJUIOXUMHUEH.

9.2. KonneHncupoBanHoe cocrosiHue. [logxon k onumcanuro TBEpAbIX Tel. CTpykTypa
KpucTtayioB. CUMMeTpus U GU3NYECKHEe CBONCTBA KPUCTAJLIOB.

9.3. Tunbl KpUCTAUNIMUECKUX CTPYKTYp (0OImas xapakrepuctuka). [1noTHBIE ymaKkoOBKH:
KyOudeckass M rekcaroHajdbHas (Ha KadyeCTBEHHOM YpoBHe). [loHsATHE O CBEpXIPOBOIMMOCTH
(KBaHTOBBIE MIPEACTABJICHHS HA KAYECTBEHHOM YPOBHE).

4. O0beM yueOHO TUCUUIIIMHBI

Bceero Cemectp
Bun yue6Hoit paboTh 2 3 4
3E Axan. 3E Akan 3E Akan. | 3E | Akan.
9. .. . q.
OOuiast TpyI0EeMKOCTb i . . " ) e ; o

JACLUILINHEI

Konrakrnas pabora— | ¢ | 460 | 13 | 48 |22 | 80 | 09 | 32
ay/IMTOPHBbIE 3aHATHS:

Jlexumu 1,8 64 0,45 16 0,9 32 0,45 16
Hpaxriieciue saHaThs 18| 64 045 | 16 | 09 | 32 |o045| 16
(I13)

JlaGopaTopHbie pabOTHI
(JIP)

CamocrosiTeibHasA
pabdora

KonTakTHas
camocCTosITeNIbHAs paboTa
CaMocTOSTEeIEHOS 5,6 1,7 2,8 1,1
U3Yy4EHHUE Pa3AeIoB 200 60 100 40
JIACLIMILIAHBI
Buabl KOHTpOJIA:
3aueT ¢ OLEeHKOM - - - - - - - -
OK3aMeH 3 108 1 36 1 36 1 36

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

5,6 200 1,7 60 2,8 100 1,1 40
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KonTakTHass pa6Gora -
MPOMEKYTOYHAS 3 1,2 1 04 1 04 1 0,4
aTTecTanus
IMoaroroBka K 3K3aMeHy. 106,8 35,6 35,6 35,6
Bun nrorosoro IK3aMeH IK3aMeH JK3aMeH
KOHTPOJISA:
Bcero 5 CegleCTp 4
Bun yaebHO# paboThI
3E AcTp. 3E AcTp. 3E Actp. | 3E | Actp. u.
q. q. q.
OOmast TPYHOSMKOCTE | 44 | 359 4 | 108 | 6 | 162 | 3 81
JUCIHUITITUHBI
Konrakrnas padora— | 1 155 | 13| 36 | 22 | 60 | 09 24
ay/INTOPHbIE 3aHATHS:
Jlexiun 1,8 48 0,45 12 0,9 24 0,45 12
TpakTiieckue sanaths |y | 48 | 045 | 12 | 09 | 24 |045| 12
(II3)
JlabopaTopHbie pabOTHI 0.9 24 0.45 12 0,45 12 i i
(JIP)
CamoctosirentHas 56| 150 | 1,7 | 45 | 28 | 75 | 1,1 30
padora
KonTakTHas i i i i
caMOCTOsITeNIbHas paboTa
CaMOCTOSITENIFHOE 5,6 1,7 2,8 1,1
HU3yYECHUE Pa3iesioB 150 45 75 30
JIACIIMIUTHHBI
Bujabl KOHTpOJIS:
3a4er ¢ OLEHKOM - - - - - - -
IK3aMeH 3 81 1 27 1 27 1 27
KonrakTHass pabora —
NMPOMeKyTOYHASA 0,9 0,3 0,3 0,3
aTTrecTanus 3 1 1 1
Honrotoska K 80,1 26,7 26,7 26,7
JIK3aMeEHY.
Bun nrorosoro 9K3amMeH JK3amMeH JK3aMeH
KOHTPOJISA:

AHHOTANUA padoyeil MPOrpaMMbl IMCHUIIMHBLI «O0IIasi 1 HEOPraHUuYecKast XMMHU»

1. Ieap AMCUMIUIMHBI — TNPUHOOpETEeHME 3HAHMM M KOMIETEHIMH, (opMHpOBaHUE
COBpPEMEHHBIX MPEICTaBIECHUI B 00JaCTH TEOPETUUECKUX OCHOB XUMHH U XUMHUH 3JIEMEHTOB.
o0yyamomuiica N0 nporpamme

2. B pesyabTare

CHeHATUTETA H0JIKEeH:
Obnadams CleAyOIUMU KOMIIETEHIUAMU:

CIIOCOOHOCTBIO HCITOJIb30BaTh MaTeMaTH4YCCKHC,

N3y4YeHusl JUCHUIIJIHHBI

3HaHUS 71 peleHus 3aa4u cBoel npodeccuonanbHoit nesrensHoctu (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 XUMHYECKHMX IIPOLIECCOB U XapaKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS,

— METO/Ibl ONMCAHUSI XUMUYECKUX PABHOBECUH B PACTBOPAX JIEKTPOIUTOB,

— CTPOCHHE U CBOMCTBA KOOPAUHALMOHHBIX COCIMHECHMI;

— TMOJy4YeHHUE, XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEIIECTB.

Ymems:

— BBINOJHATH OCHOBHBIE XHMMHUYECKHE OIEpallid, ONPENesTh  TEPMOIUHAMUYECKUE
XapaKTEPUCTUKN XUMUYECKUX PEaKIIUi U PaBHOBECHBIC KOHIICHTPAIIMH BEIIIECTB;

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

— TMPOTHO3UPOBATH BIIUSHUE PA3IMYHBIX (DAKTOPOB HA PABHOBECHE B XUMUUECKHUX PEAKITUAX;

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 PaOOTHI B XUMHYECKOH J1abopaTopuu;

— DKCIIEPUMEHTAIILHBIMH METOJIaMH OTIPENICTICHUSI HEKOTOPBhIX (U3HKO-XHMHUYECKUX CBOWCTB
HEOPraHMYECKUX COCTMHEHUH.

3. Kparkoe coaep:xanue TUCHMILIIHMHBI

Pasnean 1. IlpyHUMNBI XMMHH

1.1 Ctpoenue atoma.

BosHoBBIE CBOWCTBAa MaTepHabHBIX 00BEKTOB. YpaBHeHue ne bpoitnsa. CooTHomieHue
HeonpeaenenHoctel ['elizenoepra. [lonsTre o kBaHTOBOM MexaHuke u ypaBHeHuH LlIpeaunarepa.

1.2 Ilepuoanyeckuii 3aKOH ¥ IEPUOANYECKAs CUCTEMA.

CoBpemeHnHast GpopMynHpoBKa NEPUOANYECKOTO 3akoHa. Ileproaunueckas cuctema u ee
CBS3b CO CTPOEHHEM aTOMOB. 3amlojHEHHE OJJIEKTPOHHBIX CJIOE€B M 000JIOYEeK aToMOB B
nepuoinueckoit cucreme sementoB .M. Menneneena.

1.3 OkuCIUTENBHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI.

Crenenu okuciieHus. BaxHelnme OKMCIUTEIN U BOCCTAHOBUTENN. BaxkHelme cxeMbl
MIPEBPAIIEHUS BEILECTB B OKUCINUTEIbHO-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 QPyHKINNA. OCHOBHBIE MOJOKEHHUS METOAA MOJEKYISPHBIX OpOuTasiei
(MO JIKAO). Meton I'nnmnecniu. Ob1ue cBeieHHs 0 KOMIUIEKCHBIX COSIMHEHUSIX, UX CTPOCHUE.
MexMonekyisipHas U BHYTPUMOJIEKYIISIpHAsE BOJOPOAHAs CBsA3b. MlOHHAs CBS3b Kak MpeAesibHbIN
ciydail KOBaJIeHTHOU cBsizu. OOIIMe MpeAcTaBlIeHHUS O MEXKMOJIEKYISPHOM B3aUMOJICHCTBUU:
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE, JUCIEPCUOHHOE B3aMMOICHCTBHUS.

1.5. [ToHsiTHE O XUMUYECKOU TEPMOIMHAMUKE.

TepmoauHamMuueckue  (QYHKIUHM  COCTOSHUS  (XapaKTEepUCTUYECKHUE  (PYHKIIMH).
BHyTpeHHss dHeprus ¥ SHTANbIUA, X GU3MUECKUN CMBICH. TepMOXUMHUS U TEPMOXHUMHUYECKUE
ypaBHeHus. 3akoH ['ecca u crienctsus u3 Hero. [lonarue 06 sHTponUuU, aOCONIOTHAS SHTPOIUS U
CTpOEHHME BelllecTBa. MI3MeHeHHne SHTPOIUH B Pa3JIMYHBIX IPOLIECCAX.

1.6. IToHsiTHE O XMMUYECKON KUHETUKE. XMMUYECKOE PABHOBECHE.

OnHocTanuiiHbIe U CIIOXKHBIE PeaKUU. 3aKOH JeUCTBYIOMNX Macc. KoHcTaHTa CKOpOCTH
peakuuu. MONEKyIsIpHOCTh M TMOPSAOK PEaKUUU. 3aBUCUMOCTh CKOPOCTH pEakUUh OT
TEMIIepaTyphl; SHTAJIBIINS aKTUBAIIMU. | OMOTE€HHBII U reTepOreHHbIN KaTaaus.

HctunHoe u kaxymieecss paBHOBecus. KOHCTaHTa XMMHUYECKOrO paBHOBECHUS. DHEPrus
I'n66ca, ee cBA3p ¢ oHTponued U HHTa’Ibnued. dusnueckuit cmbicn sHeprunm [ubOca.
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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.

[Ipouecchl, compoBoXkparolue  00pa3oBaHUE  KUAKUX  HMCTHHHBIX  pacTBOPOB
HERJIEKTPOJIUTOB M 3JIEKTPOJIUTOB. ACCOLMHPOBAHHBIE M HEACCOLMMPOBAHHBIE AJIEKTPOJIUTHI.
Crenenp auccounmanuu. KoHcraHTta auccolanvd. PaBHOBeCHE B CHCTEME, COCTOSIIEH H3
HACBILLIEHHOTO pacTBOpa MajJoOpacTBOPUMOIrO 3JIEKTPOJIMTA U €ro KpUCTaIoB. 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-aneMeHToB. 2.2. XUMHUs p- JIEMEHTOB.

Bonopona-nepBelii 31€MEHT NMEPUOANYECKON CHCTEMBI, €T0 JIBOMCTBEHHOE IOJIOKEHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoauyeckoil CUCTEMbl. 3aKOHOMEPHOCTH B U3MEHEHUH
ANIEKTPOHHBIX KOHQUIypanuil, BEJIMYMH pPaJAUYCOB, 3JIEKTPOOTPUIATEIBHOCTH W SHEPTrUu
MOHM3AIMM aTOMOB. THUIIMYHbBIE CTENIEHU OKUCIIEHUS. XUMHUECKUE CBOMCTBA MPOCTHIX BEILIECTB.
3aKOHOMEPHOCTH B CTPOCHMM M CBOMCTBaX OCHOBHBIX THIOB coeauHeHui. I[IpupoaHbie
COEJIMHEHUS, TOTy4YEeHNE U IPUMEHEHUE.

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

OneMmeHThl 3-12 rpynn NEepUOIUYECKOM CHCTEMBl. 3aKOHOMEPHOCTH B HM3MEHEHUHU
AIIEKTPOHHBIX KOH(PUTYypaluii, BEIUUNH PaliyCcoOB, SHEPIrUM MOHU3AIINN, XapaKTEPHBIX CTENeHel
OKHUCJICHHS, KOOPJIMHAIIMOHHBIX 4Hced aToMoB. llpuponHbple coenMHEHUs, NOJIyYeHHE W
corocTaBieHne (PU3MUECKUX U XMMUYECKHX CBOMCTB MPOCTHIX BemiecTB. CTpoeHue U CBOHCTBA
OCHOBHBIX THUIIOB coeanHeHnii. OcobeHnocTH f- 2J1eMeHTOoB.

4. O0beM yueOHOH TUCUMIITIMHBI

Bkl VieSHol DaGOTLL Bcero 1 cemectp 2 ceMecTp
AbLY P 3E |Axan.u.| 3E | Akax.w.| 3E | Axan. u.

Obwas Tpyroemkocts 12 432 7 252 5 180
JAMCHAILIMHBI
Konraxrnas padora - 6,23 224 3,56 128 2,67 96
ay/INTOPHBbIE 3aHATHS:
Jlexiun 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
CamocrosiTesibHas padoTa 3,78 136 2,44 38 1,34 48
(CP)
KoHTakTHas caMOCTOSITeIIbHAS i i i
Iéil?\f(’)r(?TO}ITCHLHOG U3YUYCHHE 3,78 2,44 1,34
pa3iesoB TUCIUTUINHBI 136 88 48
Bux konrpoJs:
JK3aMeH 2 72 1 36 1 36
KonTaktHas pabora — 0.8 0.4 0.4
MIPOMEKYTOYHAS aTTECTAIINS 2 ’ 1 ’ 1 ’
[ToaroToBka Kk sK3aMeHy 71,2 35,6 35,6
Bua uToroBoro KOHTpoOJIsA IK3amMeH JK3amMeH
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Biint vVaeioil paboTLl Bcero 1 cemecTp 2 cemecTp
ARy P 3E Actp.u. | 3E Actp.u4. | 3E Actp. 4.

Oomast TpyzoemKocTe 12 | 324 7 189 5 135
JTUCHHUILJIMHBI
Kowraxruas padora - 6,23 168 | 3,56 96 2,67 72
ay/INTOPHbIE 3aHATHSL: ’ ’ ’
Jlexuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -
JlaboparopHsie paboTs! (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesibHas padoTa 3,78 102 2,44 66 1,34 36
(CP)
KonTakTHast camocTosATebLHAs _ _ _
paborta 3,78 2,44 1,34
CamocTosATeNnbHOE U3YUECHHE 102 66 36
PasaCsIoOB AUCHUTIIIMHBI
Bua kouTpos:
JK3aMeH 2 54 1 27 1 27
KonrakTHas pabora —
TPOMEKYTOYHAS ATTECTAIHS 2 0.6 1 0.3 1 0
[ToaroToBka Kk sK3aMeHy 53,4 26,7 26,7
Bua uTOoroBoro KOHTpoOJIA IK3aMeH IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl IMCHUIIMHBI «OpraHnyeckasi XuMMsh»

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

COCI[I/IHGHI/Iﬁ U MCTOAAaxX HUX IMOJTYYCHHUA, KaK ITPOMBIIIJICHHBIX, TaK U J'Ia60paT0pHBIX.

2. B pesyabraTre wuU3yYeHHMs AUCUMILIMHBI O0O0Oy4Yalouuiicss 1O NporpamMmme

CHEeNHNAIUTETA JOJIKEeH:

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

- CIIOCOOHOCTBIO MPEACTaBUTh COBPEMEHHYIO KapTHHY MHpPa Ha OCHOBE IEJIOCTHOMU
CUCTEMbI €CTECTBEHHOHAYYHBIX U MaTEMaTUYECKUX 3HAHUI, OPHEHTUPOBATHCS B LICHHOCTSIX
ObITHS, XU3HU, KyIbTyphl (OK-1);

- CHOCOOHOCTBIO K 00OOILIECHHUIO, aHAINU3Y, BOCHPUATHIO HMH(POPMAIMH, MOCTAaHOBKE
1eH U BEIOOPY myTeit ee noctkenus (OK-4);

- CHIOCOOHOCTBIO  UCHOJB30BaTh E€CTECTBEHHOHAYYHbIC W MHXKEHEPHbIC 3HAHUS IS
pelieHus 3a1a4 cBoei mpodeccuonanbHoi aesrensHoctu (OIIK-1);

- CHOCOOHOCTHIO PAa0OTaTh C HAYYHO-TEXHUYECKOW W IMaTEeHTHOW IUTEpaTypoil u
MCIO0JIb30BaTh MOJYYCHHYIO HH(POPMAIUIO TIPU OCYIIECTBICHUU CBOEH MpodecCHOHaTbHON
nestensHocTH (OITK-4).

3namo:

— TEOpPETHYECKHE OCHOBBI CTPOCHUS U CBOICTB Pa3jIMYHBIX KIACCOB OPraHUYECKHX
COCJIMHEHUH;

— CHOCOObI MOMYYeHUS U XMMHUYECKHE CBOICTBA OCHOBHBIX KIIACCOB OPraHUYECKUX
COCJIMHEHUH;

— OCHOBHBIE MEXaHHU3MbI TPOTEKAHUSI OPTAHUUECKUX PEAKITHl;

Ymemn:

— TPUMEHSTHh TEOPETUYECKHE 3HAHUS [JI1 CHHTEe3a OPraHMYeCKUX COCIUHEHHMA
Pa3IMYHBIX KIACCOB;
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— AQHAJIM3UPOBATL MW HOPCACKA3bIBATL PCAKIHUOHHBIC CBOMCTBa OpraHu4eCKux

COCIUHCHUM;

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

— OCHOBaMHU HOMCHKJIATYPbI M KJIACCH(PHUKAIIMN OPraHUUCCKUX COCTMHCHUI;

— OCHOBHBIMH TCOPETUUYCCKUMHU MPEICTABICHUSIMH B OPraHUYECKON XUMHH;

— HaBBIKAMH OOOCHOBAHHS PAIMOHAIBHBIX CIIOCOOOB IMOJIyYCHHS OPraHUYECKUX

BCIICCTB.

3. KpaTtkoe conep:kaHue TUCHUTLIAHBI
Pa3zoen 1. Teopus xumuueckoeo cmpoenusi u HacvluyeHHovle Y21e6000poobl (YB)

1.1 [Ipupoa KOBaNEHTHOM CBS3U
1.2 TloHsTHE O MEXaHU3ME OPraHMYECKOMN peakunuu
1.3 Kucnotsl 1 OCHOBaHMsI B OpPraHU4ECKON XUMUU
1.4  Crepeousomepust
1.5  Ankanbl
1.6  lluknoankaHsl
2 Pazoen 2. Henacviuwennvie YB
2.1 AJKeHbI
2.2 ANKUHBI
2.3 AJKaaueHsl U OJINEHEI
3 Pa3zoen 3. Apomamuueckue u memaniopeanuyeckue coeOuHeHuUst
3.1 ApOMAaTHYHOCTh
3.2 CoenuHeHus OEH30JIBHOTO psiaa
3.1 MertamopraHu4ecKue CoOeMHEHUS
4 Pa3zoen 4. I'anoeenonpouszsoounvie. Cnupmuwi, ghernonvl, npocmoie 3¢hupvl
4.1 l"anorenonpous3BoHbBIE
4.2  Couptsl
4.3  ®eHONBI
4.4  Tlpoctsie r3pupsl
4.5  Oxkcupanbl
5 Pazoen 5. Anvoecuowt u xemonwl. Kapoorosvle kuciomsl u ux yHKYuoHAaIbHbIE
npou3800HbvlLe
5.1 AJbIeruapl 1 KETOHEI
5.2 KapOoHOBBIE KUCIOTHI U UX (DYHKIIMOHAIBLHBIE POU3BOIHBIC
6 Pazoen 6. Azomcooepoicawjue coeournenus u cemepoyuriuieckue coeOuHeHus
6.1 Hutpocoenunenus
6.2  AmuHsbl
6.3 A30- 1 11Ma30COeIUHEHN
6.4  T'eTeponuKINYECKHE COCTUHEHUS
4. O0beM yuyeOHOM JUCHHMILINHBI
Beero Cemectp
Bux yueGHOii paGoTHI 3 cemectp 4 cemectp
3E Axan. 3E Axapn,. 3E Axan
q, 9. . 4.
OO01ast TpPyA0E€MKOCTh AUCIUTUTHHBI 8 288 3 108 5 180

KonTakTHast padora — ayAnTOpHBIC

3.11 | 112 1.33 48 1.78 64

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

JlaGopatopusie padots! (JIP) - - - - - -
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CamocrosiTebHas padoTa 2,80 | 104 0,67 24 2,22 80
KoHrakTHas camocrosiTenbHas paboTa - - -
CamocrosTenpHOE H3ydeHue pa3aenos | 2.89 104 0,67 24 2,22 20

JUCITUTLINHBI
JK3aMeH 2 72 1 36 1 36
KoHnrakTHas paboTa — mpoMeKyTOIHAS 0.8 0.4 0.4
arTecTanus 2 1 1
[loaroToBka K 3K3aMeHy 71.2 35.6 35.6
Bua uTOroBOro KOHTpOJIf: IK3aMeH IK3aMeH
Beero Cemectp
Bun yueGnol paGoTh 3 cemectp 4 cemectp
3E AcTp. 3E AcTp. 3E Actp
q. q. . 4.
OO6mast TpPyA0€MKOCTh UCITUTUTHHBI 8 216 3 81 5 135
KonrakTHasi paboTa — ayMTOpHbBIE
SAHSTHS 3.11 84 1.33 36 1.78 48
Jlexmun 1.33 36 0.44 12 0.89 24

[IpaxTnueckue 3anstus (113) 1,78 48 0.89 24 0,89 24

JlabopaTtopusie paboTs (JIP) - - - - - -

CamocrosiTesqibHasi padoTa 2,89 78 0,67 18 2,22 60
KonTtakTHas camocTosiTenbHas pabota - - -
CamocrosTensHOE U3ydeHue pasaenos | 2.89 78 0,67 18 2,22 60

JTUCITUTITUHBI
JK3aMeH 2 72 1 36 1 36
KonTtakTHas paboTa — mpoMexxyToYHast 0.6 03 0.3
arTecTanus 2 1 1
[ToaroToBka Kk sK3aMeHY 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIsi: IK3aMeH IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIIMHBI
«Du3nyecKass XuMHs»

1. leab AMCUMNJIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPAaBISIOUIUX XOIOM
XMMHUYECKOTO Ipoliecca, Moka3aTh 00JacTu MPUIOKEHHs] 3TUX 3aKOHOB W HAy4YUTh CTYJCHTA
IPaMOTHO MPHUMEHSTh WX MPHU PEHICHUH KOHKPETHBIX TEOPETUYECKUX M MPAKTHUECKUX 3ajad,
MOHATh OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHYECKUX MPOLIECCOB U POIIb
KaTajau3a JJs XUMUYECKOM TEeXHOJIOTUH.

2. B pesyabrare H3y4YeHHs] NUCHHUILVIMHBI O0y4YalmMiicsi 1O Iporpamme

CHECNHAJIUTETA JOJIKEeH:

Obaadoams CleayOIUMA KOMITETEHITUSIMHU:

—  CHOCOOHOCTBIO MPEJICTaBUTh COBPEMEHHYIO KAPTHHY MHMpa Ha OCHOBE I[EJIOCTHOW CHUCTEMBI
€CTECTBEHHOHAYYHbIX MU MaTeMaTHYECKUX 3HAHWM, OPHEHTHPOBAThCA B LIEHHOCTSX OBITHS,
KU3HU, KyabTypbl (OK-1);

— CHOCOOHOCTBIO HCIIONB30BaTh MAaTE€MaTHUYeCKHMEe M €CTECTBEHHOHAy4YHbIE 3HAHUS IS
penieHus 3a1a4 cBoe nmpodeccuonanbHoi aesrensHoctr (OIMK-1);

— CHOCOOHOCTBIO TPO(ECCHOHATBHO HCIIOJIB30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
aHAJIUTUYECKOe 000py/Z0BaHHUE, CIIOCOOHOCTHIO K MPOBEICHUIO HAYYHOTO HCCIICAOBAHUS U
aHaJM3Yy MOJIyYeHHBIX MPH €ro NnpoBeAeHuu pe3yasratoB (OIIK-2);
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3name:

— OCHOBHBIC 3aKOHBI (U3NYECKOW XUMHUHU, B3aMMOCBS3b (DHU3MUECKUX U XUMHUYECCKHX
XapaKTEPUCTHK MPOIIECCa;

— YT ONpEAENCHUs BAXHEHIINX XapaKTEPUCTHUK XHWMHUYECKOTO paBHOBECHUS (KOHCTaHTHI
paBHOBECHS, pABHOBECHOTO BBIXOJA MPOAYKTA, CTEIICHU MPEBPAIECHUS UCXOTHBIX BEIIECTB)
Y BIIUSIHUSI PA3JIMYHBIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS,

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

—  TEOPHIO TAIbBAHUYECKUX SBJICHUI;

— TEOpUM KHUHETHKH, IMYTHU TEOPETUYECKOTO pacyeTa CKOPOCTeM XHMHUYECKUX PEAKIUU U
OTpaHWYCHUS B IPUMEHUMOCTH PACUYETHBIX METOJIOB;

— OCHOBHBIE YEpPThl TOMOTEHHOTO U TETEPOTEHHOIO KaTaliu3a, TMPUYUHBI YCKOPECHUS
XUMHUYECKOTO TMpoIiecca B MPUCYTCTBUM KaTaIH3aTopa.

Ymemn:

— TPUMEHATh TEOPETHYECKHE 3HAHUS U OKCIEPUMEHTAJIbHBIE METOJAbl HCCIEIOBAHUS
($u3nyecKoi XMMUU IPU PEeLIEHNH NMPOPECCHOHANBHBIX 33/1a4;

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

— TIPUMEHATh TEOPETHYCCKHE 3HAHUS U OKCIEPUMEHTAIbHBICE METOJbl HCCIICIOBAHUS
(¢u3HYeCKON XUMHUU I PEHICHUS BOIMPOCOB, BO3HUKAIOMIUX MPH H3YYCHHH KHHETHKHU
XUMHUYECKUX PEAKIIHiL;

— TIPOBOJUTH aHAJIM3 M KPUTUYECKH OIICHUBATH TOJYyYEHHBIE SKCIIEPUMEHTAJIbHBIC JTaHHEBIEC,
000011aTh 1 1eJaTh 000CHOBAHHBIC BBIBOJIBI Ha 0a3€ MPOBEIEHHBIX OTIBITOB.

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 (DM3WYECKOW XMMHH JUIS COACPIKATEIBHOM WHTEPHpPETALUH
TEPMOAMHAMHYECKUX PACUYETOB;

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

— HaBBIKAMH  COCTaBJICHHWS TallbBAHMYECKUX DJJIEMEHTOB JUIsl  IEJeH  OmpenesIeHUs
TEPMOAMHAMUYECKUX XapaKTEPUCTHUK U KOHCTAHT PAaBHOBECHSI MCCIICTyEMOM PEaKIIiH;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB XHMHYECKOW KHHETHKH, BIIMSHHS DPa3Iu4HBIX (DAaKTOPOB
(TemmepaTypbl, JaBIEHUs, KaTaIU3aTopa) Ha CKOPOCTh XUMHUECKON PEaKIIHH.

3. Kpartkoe cogep:xanue JUCHHILIMHBI
5 cemecTp

Paznea 1. Xumnueckasi TepMOAUHAMHUKA

1.1..IlepBblii 3aKOH TEPMOAMHAMUKHI

TepMoMHaMHYECKHE CUCTEMBI U TEPMOJWHAMHUYECKHE MapaMeTpbl. JKCTEHCHBHBIE U

WHTEHCHUBHBIE CBOMCTBAa CHCTeMBL. TepMoanHamudeckuil mpouecc. DyHKUUM COCTOSHHS U
GbyHKIMK Tpoliecca. BHYTpeHHss 3HEprusl U SHTANbINS, UX CBOWCTBA. TermioTa 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, H300apHOM U M30TEPMHUECKOM Tpolleccax. TemnmoéMKoCTh BEIecTBa —
M30XOpHas WM wu300apHas, MOJsIpHas, yaedbHas. TemmoéMKOCTh HWICAbHBIX Ta30B,
B3aMMOCBSI3b MOJISIpHBIX TernoéMkocTedl Cp n Cv uaeanbHOTo rasa. Temmo€éMKOCTh TBEpIbIX
BEIIECTB U JKHUIKOCTEH. 3aBHUCHUMOCTh MOJISIPHOW HM300apHON TETUIOEMKOCTH BEIIECTBA OT
TEMIEPATYphl, SMIIUPHUECKUE YpaBHEHUS (CTETIEHHBIE PSJbI), KX MTPUMEHUMOCTh. 3aKOH KyOOB

43



He6as, npaBuwio [rononra u Iltu. Cpenuss nzobapHas TEIUIOEMKOCTh BEIIECTBA B MHTEpBAJe
Temiiepatyp. TemreparypHas 3aBUCUMOCTb MpuparieHus: sutanbnuu Beuiectsa (Hr — Ho) mpu
MIOCTOSIHHOM JIaBJICHMH C Y4ETOM (pa30BBIX MepexoqoB. TemnoBoil 3PQeKkT XUMUYeCKOTO
nporecca. OcHOBHOE cTaHmapTHOe coctosHue. CTaHAapTHBIE SHTAIBIUM 00pa3oBaHUS U
cropanusi BeulecTB. I[IpuMenenme 3akoHa ['ecca aisi BBIYMCICHHS TEIJIOBBIX 3((EKTOB
XAUMUYECKAX M (U3NKO-XUMHUYECKHX TporieccoB. CBs3b TEIIOBBIX 3(P(PEKTOB MPH MOCTOSHHOM
o0beMe€ M TIpU MOCTOSIHHOM JIaBJICHHU. 3aBHCUMOCTh TEIUIOBOTO 3(d(dexra peakuud OT
TemnepaTypbl. BpiBom u anamu3 ypaBHenus Kupxroda B muddeperHumansHoil  dopme.
WuterpupoBanue ypaBHerus Kupxroda.

1.2. BTOpOii 3aKOH TEPMOJUHAMUKH.

Camomnpou3BOIBHBIE W HECaMOINIPOW3BOJBHBIE, oOOpatumble ¥ HEOoOpaTUMBbIE,
paBHOBECHbIE (KBa3MCTAaTUYECKHE) W HEpaBHOBECHBbIE Ipolecchl. PaboTa paBHOBECHOIO U
HEPAaBHOBECHOTO IpoleccoB. POpMYyIUPOBKH BTOPOr0 Hayajla TEPMOAMHAMUKH. DHTPOMHS Kak
KpUTEpUN HAIPaBICHHOCTH CAMOIPOU3BOJIBHBIX MPOIECCOB U PABHOBECHS B H30JMPOBAHHBIX
CHUCTeMax. 3aBUCHUMOCTb OSHTPOINUHU BELIECTBA OT IMapaMeTpOB COCTOSHHUSA (TeMIEepaTyphl,
naBieHus, oobeMa). Pacuer M3MEHEHMs] SHTPONUHU B PA3JIMYHBIX IPOIIECCAX, CBSI3aHHBIX C
W3MEHEHHEM COCTOSIHHS MJICAIbHOTO Ta3a, a TaKXKe YHCThIX TBEPIBIX WIHM KUIKUX BEIIECTB.
W3meHeHne >HTpoONMU B Ipoliecce€ CMEUICHHs WAealbHBIX ra3oB. V3MeHeHHe 3HTpONUU Npu
¢da3zoBbIx mnepexomax. TeruoBas Tteopema HepHcrta, mnocrynar Ilmanka (TpeThe Havao
TepMonuHamMukn). CraTHUCTHuYecKas MHTEpIpeTanusi BTOPOTO Hayaja TEpPMOIMHAMUKH,
ypaBHeHue bonbrnmana-Ilnanka. Beraucnenwe aOcomiOTHON »HHTpONUM BemiecTBa. Pacder
W3MEHEHHUS SHTPONHUU B XUMUYECKHX PEaKLHUAX MPU pazIudHbIX Temmneparypax. OObeanHeHHOe
ypaBHenue | u Il 3akoHOB TepmoamHamuku. DHeprusi ['empmronbia u sHeprus ['mb0ca kak
KPUTEPUM  HANpPaBICHHOCTH  MPOLIECCOB U  PABHOBECHUS B  3aKpBITBIX  CHCTEMax.
Xapaktepuctudeckue (DyHKIMH. 3aBUCHUMOCTh SHepruu [ empmroieia u 3Hepruum ['mbOca ot
napaMeTpoB COCTOsIHUA. TemmepaTypHasi 3aBUCUMOCTh 3Hepruum ['mb0ca BemecTBa ¢ y4éTom
¢dazoBeix mepexonoB. Pon ¢azoBoro mepexoma (mepBbid, BTOpoi). YpaBHeHnus [ub0ca-
I'enpmromsia. Pacuer usMeneHuit cranaapTHeIX Hepruit [ m60ca u ['enbMrosbpiia B XuMUYECKUX
peaKUMAX NP pa3IMYHbIX TEMIepaTypax.

CucteMbl NEPEMEHHOT0 COCTaBa. XHMMHUYECKUH ITOTEHIMAl KOMIIOHEHTAa CHUCTEMBI.
3aBMCHMOCTh XUMHUYECKOI0 MOTEHIMAla OT JaBJIECHUS U TEeMIepaTyphl. Y CIOBHs pPaBHOBECHS U
CaMOIIPOU3BOJILHOI'O IIPOTEKAHUS MpoLiecca B CUCTEMaX IEPEMEHHOI0 COCTaBa.

1.3. Xumuueckoe paBHOBECHE.

MarepuanbHblii OanaHC XUMHYECKOM peakuuy, CTENeHb NPEBpPAIlEeHUs, XUMHYecKas
IepeMeHHas. YpaBHEHUE M30TE€PMbl XHUMHUYECKOM peakuuu (u3otepMmbl Baurt-I'odda).
XUMHUECKOE CpOJACTBO. AHAINW3 YpaBHEHMsS H30TEpMBbl [UIl OINPEAEICHUs HalpaBICHUS
CaMOIIPOM3BOJILHOIO  IMPOTEKaHWsl ~ XMMHUYECKOM  peakuuu OT  JaHHOTO  HMCXOJHOTO
(HepaBHOBECHOI'0) COCTOSIHUS. TepMoaMHaMHuecKass KOHCTAHTa XMMHUYECKOIO DPaBHOBECHUS U
SMIMPUYECKUE KOHCTAHThI XuMuueckoro pasHosecus (Kx, Ke, Kn, Kp), ypaBHeHus ux cBsszu s
peakuMu B UAEIbHOM Ta30BoM cmecu. KoOHCTaHTBI paBHOBeCHs JUIsI TOMOICHHBIX H
IeTEpPOreHHbIX peaKlMid, HJealbHbIX U HEHJCAbHBIX PEAKIHMOHHBIX CHCTEM (Ha MpHUMepax).
CMelieHue XMMHUYECKOTO paBHOBecusl Ipu u3MeHeHuu obmero aasieHus (T = const) u mpu
no6asieHnu B cucremy uHepTHoro rasa (T = const, P = const).

BnusiHue TemmnepaTypbl Ha KOHCTAHTY XUMHUYECKOTO PaBHOBECHS, YpaBHEHHs H300apbl U
M30X0PBl XMMUYECKON peakuuu. BrIBoJ, aHanu3 M MHTETpUPOBAHME HA3BaHHBIX ypaBHEHUH Ha
puMepe ypaBHEHHs n300apbl. PacueT cpeiHero u MCTUHHOTO TEIUIOBOTroO 3(deKkTa XMMUYECKHX
peakuuii K3 3aBUCHUMOCTH TEPMOJMHAMUYECKOW KOHCTAHTBl PABHOBECUS OT TEMIIEPATYpBHI.
Pacuer KOHCTaHT paBHOBECHS XMMHYECKHMX PEAKUUN W3 CTAHJAPTHBIX TEPMOJMHAMHUYECKHX
¢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 CHCTeMaxX

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

daza, KOMIOHEHT, 4ucio creneHerd cBoOozpl. [lpaBumo a3 ['mbGbca. Ilpumenenue
npaBwia (a3 ['mbbca mms aHanm3a (a30BBIX PAaBHOBECH B OJHOKOMIIOHEHTHBIX CHUCTEMaXx.
JlmarpamMmma COCTOSIHUSI OJTHOKOMIIOHEHTHOH cUCTeMBbl, €€ (ha30BbIC IOJISA, JUHUU U TPOIHBIE
TOYKH, BBIPAXKAIOIIUE COOTBETCTBEHHO OJHO(a3zHOe, MByxX(a3zHOe W Tpex(a3sHOe pPaBHOBECHS.
Hacpimennelil nap, remnepaTrypHas 3aBUCMMOCTb JIaBJICHHUS HacblleHHOTO napa. Kputuueckast
TOYKa, KPUTHUYECKOE COCTOSHHE BEIIECTBA, €ro 0coOeHHOCTU. BbIBOA M aHanu3 ypaBHEHUs
Knaneiipona. 3aBucuMoCTh TeMIepaTyphl ILUIABJICHUS OT BHELIHETO JaBJICHUS, HHTETPUPOBAHUE
ypaBHeHusa KunanelipoHa ansi paBHOBECHS TBEPAOE TENO - JKUJIKOCTb. PaBHOBecHs ¢ ra3zoBoii
¢dazoit, ypaBHeHue Knaneiipona-Knaysuyca, BBIBOJ W HWHTErpUPOBAHUE ypaBHEHUS IS
ONMCAHUS JIMHUM HCHAapeHus M CyOJIMMaluu, HUCIoJib3yemble nomnyuieHus.  OrmnpeneneHue
KOOPAMHAT TPOMHOU TOYKH.

2.2. Onpepenenue TepMoAMHAMUYECKUX QYHKITUHN TIporiecca (pa3oBOTo mepexoaa

[Ipumenenne  ypaBHenus  Kianelipona-Knmaysmyca  uist  pacdera  M3MEHEHUS
TEPMOJIMHAMUYECKUX (QYHKIMA TpH  (Pa30BbIX MpeBpalleHUsAX. B3auMocCBsA3b SHTAIBNUN
TJIaBJICHUS, UCTIAPEHUS U BOTOHKHU B TPOMHOW TOYKE. DMITUpUYECKOoe mpaBuiio TpyToHa.
Paspnen 3. TepmoamnamMuyeckasi TeoOpusi pacCTBOpOB

3.1. OcHOBBI TEpMOJMHAMUKH pacTBOPOB. [laprinanbHbIe MOJIBHBIE BETUYHHBI

Knaccudukanuu pactBopos. [lapuuanbHble MOJsipHbIE BeIHUMHBL. YpaBHeHus ['106ca-
Jtorema (BBIBOJ U aHaiu3). MeTobl ONpeieNieHnsl MaplUualbHbIX MOJSPHBIX BEIUYUH (METOJ
KacaTeNbHBIX WU METOJ OTpe3koB). OTHOCUTENIbHBIE MaplUalbHbIE MOJSPHbIE BEIMYMHBI
(mapumaibHBIe MOJISIpHBIE (DYHKITUU cMeleHus ). TepMoaunHaMuyeckue PyHKIIMN CMEICHUSI.

3.2. TepMOIMHAMUYECKOE OMHUCAHUE W]ICATIbHBIX U HEUJICATIbHBIX PACTBOPOB

WNneanpHbie  (COBEpIIEHHBIC) PpPACTBOPBL. XHMHYECKHH TOTCHIMAI KOMIIOHEHTA
UJeaNbHOTO pacTBopa. TepMoaMHaMHUYecKue (YHKIMHM CMEIICHUS AJISl UJICANbHBIX PacTBOPOB.
PaBHOBecue "waeanbHBI pacTBOp-map", 3akoH Payms, rpaduueckas WHTEpHpeTamus 3aKoHa
Payns. TlpemenbHO pasz0aBlieHHBIE pPAacTBOpPbI, 3aKOoH [ eHpu. VYpaBHEHHE XHUMHUYECKOTO
MOTeHIIMaja JJIsi PAcTBOPUTENS M PacTBOPEHHOro BemiecTBa. HewujeanbHble (pealibHbIC)
PacTBOPBI, MOJOXKUTEIbHbIE U OTPULIATENIbHBIE OTKIIOHEHUS OT UaealbHOCTH (0T 3akoHa Payns).
CrangapTHble COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CUMMETpUYHas 1 HECUMMETPUYHAS. CUCTEMBI
cpaBHeHHUs. Pacyer akTMBHOCTEH U PalMOHAIBHBIX KO3(PPUIIMEHTOB aKTUBHOCTU KOMIIOHEHTOB
pactBopa. TepMmoauHamuueckue (QYHKIUU CMEUICHUS Ui HEHJICAIbHBIX PacTBOPOB.
3aBUCUMOCTh AKTHUBHOCTU U KO3 (UIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIIepaTyphl U
JABJICHHUS.

3.3. KonnuratuBHbIe CBOMCTBA pa30aBI€HHBIX PACTBOPOB HENETYYHX BELIECTB B JIETYYEM
pacTtBopuTelne

KonnuratuBHble cBoiicTBa pa30aBiICHHBIX PACTBOPOB HEJIETYYHMX BEIIECTB B JIETYYHUX
pacTBopuTeNaX (MOHUKEHHUE TABJICHUS HACBHIIEHHOTO Iapa pacTBOPUTENS HaJ pacTBOPOM IO
CPaBHEHHMIO C YHUCTBIM pACTBOPHUTENIEM, IIOBBIICHUE TEMIEPAaTyphl Hayaja KHUIICHUS W
MOHMKEHWE TeMIepaTypbl Hadaja OTBEpAEBAaHUS pacTBOPOB, OCMOTHYECKOE JIaBJICHUE).
D0YIIMOCKONMYECKass M KPUOCKONHMYECKass KOHCTAHTBl pacTBOpuTens. BbiBox ypaBHeHus,
CBSI3BIBAIOILETO NOHIKEHUE TEMIEPATyphl Hadajla OTBEPACBaHMS C KOHIIEHTpALUEl pacTBopa.
Ocmoc, ocMoTHYeCKOe JlaBiieHHe, 00paTHBI ocMoc. Vcrosib30BaHNE 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 - HACBIIIEHHBIM ©ap» B JBYXKOMIIOHEHTHBIX
CUCTEMaX.

JluarpamMmbl  «IaBJIEHUE-COCTaB», «TEMIIEPATypa-CoCTaB», «COCTaB  Iapa-CoOCTaB
KHUJIKOCTH» JUIl MJCATbHBIX W HEWJCIbHBIX pacTBOpoB. IIpumeHenue mnpasuina a3z K
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UCCIIeIOBaHUIO auarpamMM. 3akoHbl | 'n60ca-KonoBamoBa. AseoTponmus, T€pMOAMHAMUYECKOE
yciIoBUE TOUYKM aszeoTpona. llpaBuno peruara. OU3MKO-XUMUYECKHUE OCHOBBI pa3felieHUs
KHUJIKAX CMECe METOJaMH NIEPEroHKH M PEKTU(UKAIIH.

4.2. PaBHOBECHE GKUJKOCTh-TBEPJOE» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

TepMuueckuil aHain3, KpUBBIE OXJIAXACHHUSA, MOCTPOCHHE IUarpamMMmbl IIJIaBKOCTU IIO
KpUBbIM oxJlaxaeHus. CucreMbl € OrpaHMYEHHOW M HEOIPAaHMYEHHOM pacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPIOM cocTOsiHHU. M3omopdu3m. Tumsl TBEpAbIX pacTBOpoB. Jmarpammel
IUIABKOCTH M30MOP(HO KPUCTAIIU3YIOIIKUXCS BellecTB. JluarpaMMbl IUIaBKOCTH CHCTEM C
OTPaHUYEHHOM PAaCTBOPUMOCTBIO B TBEPIOM COCTOSHUM. ODBTEKTUYECKOE M MEPUTEKTHUYECKOE
paBHOBecHs. OrlpeneneHue cocTaBa 3BTEKTUYECKOM KHUAKOCTU MOCTPOEHUEM TPEYroJbHUKA
Tammana. [Ipumenenne npasuia a3z ['m60ca k nccnenoBannio (Ha30BBIX PABHOBECHIA.

6 cemecTp
Paspnen 5. PacTBopsbI 2/1€KTPOJIMTOB

5.1 PacTBOpBI 3JIEKTPOJUTOB B CTATUYECKUX YCIOBUIX

TepMoanHaMHuyeckoe OMHCAHME CBOMCTB pPAacTBOPOB 3JIEKTPOIUTOB. AKTHBHOCTU U
KO3(G(UIIMEHThl aKTUBHOCTH JJIEKTPOJIUTa M HOHOB B PpacTBOpE, CpEJHHE HOHHbIE
K03 duIMeHThl aKTUBHOCTH. CBSI3b aKTUBHOCTH JIEKTPOJIUTA CO CPEAHE HOHHOM aKTUBHOCTBIO
Y KOHIIEHTpauuen anektpoauta. HMouHas cuna pactBopa. [IpaBuno nmoHHoW cuibl. OCHOBHbBIE
MOJIOKEHUST  DJIEKTPOCTATUYECKOW  TEOPUM  CHJIIBHBIX  JJEKTpoiuTOB  Jlebas- Xtokkens.
[Ipenenbupiii 3akoH Jlebast-X10KKensi, BTOPOE W TPEThe MPUOIIMKEHUS TEOpUH, rpaduyeckoe
MIpe/ICTaBICHHUE STUX 3aBUCUMOCTEH.

5.2 PacTBOpBI 2JIEKTPOJIMTOB B JTUHAMUYECKHUX YCIOBHUAX

[IpoBognuknu snexrpudeckoro Toka I u II pona, noHHAs U 27IEKTPOHHAS POBOJUMOCTb.
VYnenbHas, MOJSIpHAs M SKBUBAJICHTHAs JJIEKTPUYECKHUE IPOBOJUMOCTH, B3aUMOCBA3b MEXKIY
HHUMU. 3aBUCUMOCTb YACIbHON M MOJIAPHOM AJIEKTPUYECKOU MPOBOJUMOCTEN OT KOHIIEHTPALIUH,
TEeMIIepaTypbl U HpHUpOAbl pacTBopHUTeNs. CKOpOCTh M MOJBMKHOCTH (20COJIOTHAs CKOPOCTh
JBUKEHHS) MOHOB. 3aKOH HE3aBUCUMOTO JBHKEeHHUS MOHOB (3akoH Komnbpaymia). IIpeaensHbie
MOJISIPHBIE 3JIEKTPOIMPOBOJHOCTH HOHOB. OCTa(eTHBI MeXaHU3M IepeHOoca 3JEKTPUYECTBa
MOHaMH T'HJIPOKCOHMS U THIpoKcuiIa. Yucna nepeHoca HOHOB. DIEKTPOIPOBOJHOCTh PACTBOPOB
CWJIbHBIX AJIEKTPOJINTOB, YpaBHEHHE KOPHS KBajpaTtHoro (ypaBHenue Kombpayia). [Ipumenenue
TEOPUU CHJIBHBIX SJIEKTPOJIMTOB JUIsl OOBSCHEHUS 3JIEKTPO(MOPETUYECKOTO U PEIaKCAIIMOHHOTO
3G (dEeKTOB CHUKEHUS AJIEKTPONPOBOJHOCTH. BiusHHe moyiel BBICOKON HAINpPSHKEHHOCTH U
BBICOKOM 4YacTOTbl MEPEMEHHOIO0 TOKA Ha 3JIEKTPONPOBOJHOCTh pPacTBOPOB. MeToauku
MU3MEPEHUS EKTPONPOBOAHOCTU. KOHYKTOMETpUUECKOE ONpEEIICHUE CTEIIEHN U KOHCTaHThI
JMCCOLMAMU  CNAa0BIX AIIEKTPOJIUTOB, TEIUJIOTHI, SHTPONUMU U HHepruu [ubbca mpouecca
JUCCOIMAlMU, PACTBOPUMOCTH MaJIOPACTBOPUMBIX COECIMHEHHM.

Pa3znen 6. DiiekTpoxumMHu4ecKne CHCTEMbI (1[erH)

6.1 SJ1C u 251€KTPOAHBIC MOTECHIAIIBI

DNeKTpOXUMHYECKHUe cucTeMbl (1ienu). Bo3HMKHOBEHUE cKauka MOTEHIMala Ha IPaHuLe
paznena npoBoaHUkoB I u Il poma. JIBOMHON 3IEKTPUYECKUI CIOW. DIIEKTPOXMMHUYECKUI
MOTEHIIMAJ, TaJlbBaHU-TIOTeHIIHaN. OOpaTUMBbIe SNIEKTPOAbI U OOpaTUMBIE 3JIEKTPOXUMHUYECKUE
nenu  (dJIEMEHTHI). JNEeKTPOJABIKYIAS CHIIAa TaJbBaHWYECKOTO DJIEMEHTA, YCIOBHBIM
ANIEKTPOAHBIN MOTeHIMal (MoTeHuuan B BojopoiHoi 1mkaine). Cesa3p D/IC rampBaHMYecKO
LENU C AIEKTPOIHbIMHU noTeHuuanamu. Ilpasuno 3nakoB 3/IC M 3EKTPOAHBIX MNOTEHIIMAJIOB.
TepmonHaMuueckas TeOpHs TalbBaHUYECKUX siBIICHUM. BbIBoJ M aHanu3 ypaBHeHust HepHera,
BbIpaKarowero 3aBucuMoctb JJIC ranbBaHUYECKOTO 3JEMEHTA OT aKTUBHOCTEW KOMIIOHEHTOB
ANEKTPOAHON peakiuu. YpaBHeHue [ubOOca-I'enbmronblia A AIEKTPOXUMUYECKUX CHCTEM.
3aBucumocth DJIC ranpBaHUYECKOTo 3JIeMeHTa OT Temneparypsl. Kiaccudukanus 3J1eKTpoJ0B:
JIEKTPO/BI NIEPBOTO U BTOPOIO pOJa, Fa30BbI€, OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE. Y PAaBHEHNE
Hepucra 1y noTeHnmana 3JeKTpoJoB BCEX BUAOB.

6.2. 'anbBaHUYECKUE AIEMEHTHI

Tumnbl ranbBaHUYECKUX AIIEMEHTOB: XUMUYECKHE, KOHIIEHTPALOHHBIE, C IIEPEHOCOM, 0e3
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nepenoca. Jluddy3nonnslii moTeHnnan, MexaHu3M BO3HUKHOBEHHUS M METOJbI €r0 YCTpaHEHUS
(cBemeHHMs K MHUHMMainbHOM BenuuuHe). Meroguka wusmepenuss OJC U 3I€KTPOIHBIX
MIOTEHIIUAJIOB. IIpuMeHeHne MOTEHUHUOMETPUM ISl ONpEACNEHUS TEPMOAMHAMUUYECKUX
XapaKTePUCTUK XUMHYECKUX pEaKLUUH, NPOTEKAIOMX B TajJbBaHUYECKOW I€MH, KOHCTAHT
XMMUYECKOTO PABHOBECHS, AKTUBHOCTEH M KOA(P(HUIMEHTOB aKTHUBHOCTH 3JIEKTPOJIUTOB, pH
pacTBOpOB, IPOU3BEACHUS PACTBOPUMOCTU MAIOPACTBOPUMBIX COEIMHEHUN. XHUMHUYECKUE
HCTOYHUKHU TOKA.

Pazgea 7. Xummnuyeckasi KHHeTHKA

7.1. ®opmarnbHas KHHETUKA

TepmoanHaMuueckass BO3MOXHOCTb Ipollecca M €ro IpakTH4ecKas (KUHETHYecKas)
ocyiecTBUMOCTb. IIpenmer u 3amaun Xxumudeckoil KUHETUKH. OCHOBHBIE MOHATUS (POPMaTIbHOM
KMHETUKH: CKOPOCTh XMUMHYECKOW PEaKIMH, MOJIEKYISPHOCTb, YAaCTHBIH M OOIIMI MOPSIOK.
OCHOBHOH MOCTYJIaT XMMHYECKONW KHUHETHKH, KUHETHMYECKOE YpaBHEHHE CKOPOCTH pEeaKLHUU.
KoHcTanTa CKOpPOCTM XMMHMYECKOM pEAKLMH, Pa3MEPHOCTb KOHCTAHTBI CKOPOCTH. MeTomasl
OTIpENIeTICHUsI CKOPOCTEH XUMHUYECKUX peakiuil. [IpocTeie (dIeMeHTapHbIE) M CIOKHBIE
peakiuu. KuHeTnka npocThix U (OpManbHO MPOCTHIX OJHOCTOPOHHUX T'OMOTEHHBIX PEaKIIUM.
Peakuuu nepBoro, BToporo u Tperbero nopsiakos. Juddepenumansuas u uHTErpagbHas Gopmbl
KMHETUYECKUX YpaBHEHHH, KWHETHYecKue Kpuble. JIMHEWHOe mpencTaBlIeHHe KUHETHYECKUX
KpUBBIX I PEaKUMi pa3iInyHbIX NOpsAKOB. Bpems nosynpeBpameHus. Peaknum HyneBoro
nopsiaka. Meron w30bITKa (M3omsiuu) OcCTBaiba OMPENETICHUST YaCTHBIX TOPSAKOB IO
COOTBETCTBYIOIIEMY peareHty. /(uddepennuanbuple U HHTErpajbHbIE METOJIBI OIpENeTIeHUS
Mopsiika peakuuu. PasznuunMe KOHLEHTPAlMOHHOTO M BpPEMEHHOro mopsakoB. CroxHbIe
peakuuu. [IpuHIMO HE3aBUCHUMOTO TNPOTEKaHWsI 3JIEMEHTapHbIX peakiuil. OOpaTtumble U
napajulefibHble peakuuu nepsoro nopsaka. Juddepennuanbuple ypaBHEHHS, OMHCHIBAIONINE
CKOPOCTH 3TUX peakiuid, uX uHTerpupoBaHue. KuHernueckue KpuBBIE Il KaKIOTO U3
pearupytomux  BemiecTB.  llocnemoBatenbHble  peakuuu  1-ro nopsaka.  Cucrema
muddepeHunanbHbIX ypaBHEHUM, OIMUCHIBAIOIIMX KHUHETHKY IOCIEI0BATENbHBIX pEaKIuil.
Kunernueckue ypaBHEHHS U KMHETHMUECKHE KPHBBIE JJISi BCEX YYACTHHUKOB peakiuu. Bpems
JNOCTHKEHHUS] MaKCUMaJbHOM KOHIEHTPAlMU TMPOMEXKYTOYHOTO BEIIeCTBa. 3aBUCHUMOCTD
MaKCUMAaJbHOM KOHLEHTPALMU MPOMEKYTOYHOTO BEIIeCTBAa OT COOTHOILIEHUS KOHCTaHT
CKOPOCTEH OTAENbHBIX CTAAMI MOCieN0BaTeIbHON peakiuu. [IpuHIun TMMUTUpPYIOIeH cTaauu
MOCJIeIOBATeIbHOM ~ XuMuuyeckoil — peakuuu.  CTalMOHApHBIM  PEXHM  MPOTEKAHUS
MOCJIEIOBATENbHBIX ~ peakuuid. MeroJ  KBa3UCTAIlMOHAPHBIX  KOHLIEHTpalUud, 00JacTh
npuMeHeHus.. BinsHue Temiieparypbl Ha CKOPOCTh XMMMYECKON pEaKIHH, MNPUOIMKEHHOE
npaBuwio Baut-I'odhda. YpaBuenne Appenuyca B nuddepeHInaIbHON U HHTETPATLHON opMe.
OddexTrBHAS dHEPrusl aKTUBAUMM M TMPEAIKCHOHEHLIUATbHBIH MHOMXKHUTENb, METOJBI HX
oTpeeNieHus] U3 HIKCIIEPUMEHTAIbHBIX JTaHHBIX.

7.2. Teopuu XUMHYECKON KUHETUKHU

Teopust axtuBHbIX (OuHapHbIX) coymapeHuid (TAC). CkopocTh peakiuu Kak YHUCIO
CTOJIKHOBEHUI aKTUBHBIX MOJIEKYI B €IMHUILy BpeMeHu. KoHcTaHTa CKOpPOCTH OMMONIEKYASIpHON
peakiuu. OU3NYECKUI CMBICI MPEIPKCIOHEHIIMAILHOTO MHOXHTENS M DHEPTUU aKTUBALMU B
paMKax T€OpHM aKTUBHBIX coynapeHuil. Crepuueckuil GpakTop, HeOOXOAUMOCTb €ro BBEICHNUS B
KMHETUYECKOE YpaBHEHHE peakluu. JJOCTOMHCTBA U HEIOCTATKU TEOPUU aKTUBHBIX COYAAPEHUM.
MexaHu3M MOHOMOJIEKYJISIPHBIX Ta30BbIX peakuuit B pamkax TAC, cxema JluHpemana.
HcrosnkoBaHWE NPUYMH M3MEHEHMsI NOpAIAKAa MOHOMOJIEKYJSIPHOM peakUuu INpU N3MEHEHUU
JaBJICHUSI.

Teopust mepexonHoro coctosHus (aktuBupoBanHoro komruiekca) (TIIC wmu TAK).
OcHoBuble nosioxkeHuss TIIC, kuHeTnueckas cxema peakuuu. IloBepXHOCThP NOTEHLMANBHON
SHEPruM, KOOPAUHATA PEAKLUUH, MyTh PEaKIHU. AKTUBUPOBAHHBIN KOMIUJIEKC U €r0 CBOICTBA,
UCTUHHAs dSHeprus aktuBaiuu. CKOpOCTh PEAKUMM — CKOPOCTh paclaja aKTHBUPOBAHHOIO
KOMILJIEKCA (cxkopocTb €ro IIPOXOXKICHHUS qyepes MOTEHIIMAIIbHBIN 6apbep).
KBasutepmonunamuueckass ¢opma ypaBHerus TIIC, sHTambmus W SHTPONUS aKTHUBAIIUH,
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TPaHCMHUCCUOHHBIM KO3 ¢duruent. CBA3p  DHTAIBNMM  aKTHBAUUMU € APPEKTHBHOU
(3KCnIepUMEHTAIBHOM) SHEPTUeH aKTUBALINH.

7.3. DOTOXMMHUYECKHE U LIEITHBIE PEAKLINU

@DOTOXMMHUYECKHE PEAKIHU, TEPBUYHBIE W BTOPUYHBIC (POTOXMMHUYECKHE IPOLECCHI.
@oromuccormanust U (oronu3. Doropuznueckue (AE3aKTUBAIMOHHBIE) TIPOIECCHl  MPHU
MOTJIONIEHUHN W3TydeHus. 3akoHbl (otoxumuu: ['porryca-lpenepa m Ditrmreirina-IlITapka.
KBanToBblii BhIx0A. KuHeTHKa mporeccoB, MPOMCXOIAIIUX C y4acTHeM (DOTOBO3OYKICHHBIX
moustekyin. Cencubunmuzaropsl, CeHCHOUTU3UpPOBaHHBIE (OTOXMMHUYECKHE peakinnuu. OCHOBHBIC
pasnuuus peakiuil ¢ GOTOXMMHUYECKUM M TEPMHUECKUM HHUIMHpOBaHUEM. DPOTOXUMUYECKUE
npoiieccsl B atMmocdepe, GoToCHHTES.

Hennble peakuuu. Ilpumepsl peaknui, IPOTEKAOUIUMX 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 pa3BETBJICHHbIE IENHbIE peakuuu. KuHeTHka Hepa3BETBIEHHBIX ILIEMHBIX
peakuuii. Craguu pa3BETBICHHOM LENHOW peakuuu. BeposTHOCTH OOpbIBa M pa3BETBIICHUS
uenu. Pa3BuTue pa3BeTBIEHHBIX [ENMHBIX pPEAKIMH BO BPEMEHH, CTAllMOHAPHBIM U
HECTAIlMOHAPHBIH pEeXHUMbl TedeHMs] peakuuu. [IpenenbHble sBIEHHS B Pa3BETBIEHHBIX
peakuusx. HikHMII M BepXHUM Tmpenensl BOCIJIAMEHEHMs (B3pbIBAa) LIEMTHOM pEaKIMH.
[TosmyocTpoB BOCIITIaMEHEHUS.

Paspnen 8. Karanus

l'omorenHsli1 n rereporeHHbld KaTanu3. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTHYECKUX peakiuil. BrnusHue karanmzaTtopa Ha TepMOJMHAMUYECKHE U KHMHETHYECKHE
XApaKTEPUCTUKM  XUMHYECKUX  peakuuil.  CeleKTUBHOCTh  JEHCTBHA  KaTaJlW3aTopa.
Karanutrueckass akTUBHOCTb, YZAENbHAsI KaTaJIUTHYECKas AKTUBHOCTb. |'OMOrE€HHBIN KaTaius.
CrnuTHBIN ¥ pa3feabHbId MEXaHU3Mbl KaTATUTUUYECKUX PEAKIMU, SHEPreTUUYECKUEe IruarpaMMbl
B3aMMOJICHCTBUS peareHToB ¢ KaranuzaTtopoM. OO u crernuduuecknii KHCIOTHO-OCHOBHBIM
katanu3. O¢@deKkTuBHAsT KOHCTAHTAa CKOPOCTH peakluu, KaTalIu3UpyeMOM BeIIeCTBAMU C
KHCIIOTHO-OCHOBHBIMU ~ CBOWCTBaMH. KaranuTudyeckue KOHCTAHTBI CKOPOCTH  PEAaKLHUU.
I'eteporennpiii  katanu3. CKOpPOCTh  T'€TEPOTr€HHO-KATATUTUYECKON  peakuuu.  THurbl
reTepOreHHBbIX KaTaM3aTOpOB. 3aKOH JEHCTBYIOIIMX MoOBepxHocTed. Ponbp amcopbuuu B
reTeporeHHoM mnpouecce. Kunetnka rereporeHHO-KaTaJuTUYECKUX peakunuid, He JIUMUTHPYEMbIX
muddysueit. OTpaBieHe KaTaau3aTopPOB.

4. O0beM yueOHOH TUCUUIIJIMHBI

Cemectp
Bcero
. 5 6
Bun yue6Hoit paboThl X X X
3E Kaj. | o Kaj. | o Ka/l.
q. q. q.
OO61ast TpPyA0E€MKOCTh AUCIUTIIHHBI 14 504 8 288 6 216
K oora —
OHTAKTHAas padoTa — ayINTOPHbIE 4,89 176 2,67 96 222 20
3aHATHSA:
Jlexuun 1,33 48 0,89 32 0,44 16
[Tpaktuueckue 3anstus (I113) 1,78 64 0,89 32 0,89 32
JIaGopatopusie padotsl (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
KonTakTHas camocTosiTenbHas pabora 7,11 - 433 - 533 -
9 >
CamocrosTenbHOE U3ydeHHE pa3esioB 128 78 50
JMCLUTUTMHBI
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Buabl KoHTpOJIA:

JK3aMeH 2 72 1 36 1 36
K _

OHTaKTHasi paboTa — MPOMEKYTOUHAs 0.8 04 0.4
aTTecTanus 2 1 1
[ToaroroBka K sK3ameHy 71,2 35,6 35,6
Bua ntoroBoro KoHTpoJIs: JK3aMeH JK3aMeH

C
Bcero cMEeTp
. 5 6
Bun yue6Hoit paboTsl Y Y A
3E CTp. 3E °p. | 4 CTp.
q. q. q.
OO6mast TpPyA0€MKOCTh JUCITUTUTHHBI 14 378 8 216 6 162

KonTakTHasi paboTa — ayAuTOpHbBIE 4,89 132 2,67 7 222 60

3aHATHSA:
Jlexuun 1,33 36 0,89 24 0,44 12
[IpaxTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
JlabopaTtopusie paboTsr (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesqibHast padoTa 192 4,33 117 2,78 75
[ToxaroroBka k 1abopaTopHEIM paboTam 96 58.5 37,5
KonTtakTHas camocTosiTenbHas pabota 7,11 - 4,33 - 233 -
CaMocCTOATENBHOE N3YUEHHUE Pa3/IeIoB 96 58.5 375

JUCHHUILINHEI

Buabl KoHTpOJIS:
9K3aMeH 2 54 1 27 1 27
KonTtakTHas pabota — NMpPOMEXKYTOUYHAs

0,6 0,3 0,3
aTTecTanus 2 ’ 1 ’ 1 ’
[ToaroToBka k 3K3aMeHY 53,4 26,7 26,7
Bujx uTOroBoro KOHTpoJIs: DK3aMeH DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIHHBI
«IloBepXHOCTHBIE SIBJIEHHSI H TUCIIEPCHbIE CHCTEMBI»

1. Ileap AMCHUIUIMHBI — O3HAKOMJICHHE CTYJCHTOB C OCHOBaMH TEPMOJUHAMHKH
MOBEPXHOCTHBIX SIBJIICHH, CIIOCOOaMHU IMOJYYCHUS M BaKHEUIIMMHU CBOMCTBAMHU TUCIIEPCHBIX
CHCTEM.

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

—  CcIOCOOHOCThIO TPO(GECCHOHATBHO HCIOJB30BaTh COBPEMEHHOE TEXHOJOTHYECKOE U
aHAJIMTUYeCKoe 000pyIOBaHUE, CIIOCOOHOCTHIO K MPOBEACHUIO HAyYHOTO HMCCIEAOBAHUS U
aHaIIM3y TOJy4YeHHBIX MPU ero npoBeaeHun pezynbraton (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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JMCTIEPCHOCTh ¥ TEPMOJIMHAMHYECKUE CBOIMCTBA TEN; aACOPOIMS ra30B U MapoB, aacopOIus
U3 pacTBOPOB).

— OCHOBHBIC TeOpUH (HPU3UUYECKOU aCOPOIIHH.

— OCHOBHBIE IIPEICTABIEHUS O CTPOECHUH JBOMHOIO AIEKTPUUECKOIO CIIOS;

— IPUPOJY AMEKTPOKUHETUYECKOTO TOTEHIINANIA;

— OCHOBHBIE JIEKTPOKUHETUYECKHE SIBICHUS.

— ycioBHS npuMeHuMocTy 3akoHa CTokca;

— 3aKkoH JiHinTelHa — CMOIYyXOBCKOT0, THTICOMETPUUYECKOE ypaBHEeHHE Jlaraca.

— IpUPOY CEAMMEHTALMOHHON U arperaTuBHON yCTOWYUBOCTH;

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

— OCHOBHBI€ nosioxkenus reopuun JIPO;

— TpPUYUHBI U OCOOCHHOCTH OBICTPOM M MEAJEHHOW KOaryisiliMM, KOHIIEHTPAMOHHON U
HENUTpaTU3allMOHHON KOaryJsuu.

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

— KJIacCU(UKAIUIO AUCTIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOMCTBAM.

Ymemy:

— pacCUMTHIBATH MMapaMeTpbl, KOTOPHIMU XapaKTEPU3YIOT TUCTIEPCHOCTbD.

— TPOBOAMTH pacueThl C HCIOJB30BAHUEM OCHOBHBIX COOTHOUICHHH TEepMOIMHAMHUKU TIO-
BEPXHOCTHBIX SIBJICHUH.

— PacCUUTHIBATH OCHOBHBIE XapaKTEPUCTUKH MOPUCTON CTPYKTYPHI.

— PacCUMTHIBATH BEJIMYUHY DJIEKTPOKMHETUYECKOTO MOTEHIIMAa MO JTAaHHBIM 3JIEKTPOOCMOca U
anekTpodopesa.

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

— PAacCUMTHIBATE M AHAIM3UPOBATh MOTCHIHMAJIBHBIE KPHUBBIC ITAPHOIO B3aMMOJACHCTBHA 4Yac-
THULL.

— PACCUYMUTHIBATH U U3MEPSTH BA3KOCTh AUCIIEPCHBIX 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 YCIOBHAX IPUMEHUMOCTH ypaBHeHHUs ['enbmroibia — CMOIYyXOBCKOTO;

— METOJIaMU OIIPEAEICHUS 3JIEKTPOKMHETUYECKOTO MMOTEHIMANIA.

— METOJIOM CEJUMEHTALIMOHHOTO aHAJIN3a.

— METOJaMU OIpeJeNeHHUs] KpUTHUECKOH KOHLIEHTPAIlMM MULEIII000pa30BaHus;

— METOJIaMU UCCIIEOBAHNS KUHETUKH KOAryJISILIUH.

— METOJIaMU U3MEPEHUSI U aHAIN3a KPUBBIX TEUCHMUSI. .

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: AAre3Us U CMayMBaHUE, KaNWUIAPHOCTb, aACOPOIMS,
IIEKTPUYECKUE SIBJICHUS HA IOBEPXHOCTAX U JP.

OcHOBHBIE DIPU3HAKM JMCIEPCHBIX CHCTEM - TE€TEPOrE€HHOCTh U JIUCIEPCHOCTB;
MIOBEPXHOCTHAsI 3HEPrusl; KOJMYECTBEHHBIE XapaKTepUCTUKU aucnepcHocTd. Knaccudukarus
JMCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO JUCIIEPCHOM (ha3bl U TMCIIEPCHOHHON CpEJbI.
Knaccugukanust cBoOOTHOIUCTIEPCHBIX CHCTEM IO pa3MepaM YacTHIl U 0 B3aUMOJCHCTBUIO
MEXJly IUCIEPCUOHHON cpefoil u aucnepcHod (azoil. Ponb MOBEpXHOCTHBIX SIBICHUN U
JUCIIEPCHBIX CUCTEM B IIPUPOJIE, IPOMBILUIEHHOCTH U, B YaCTHOCTH, XUMHUYECKON TEXHOJIOTUN.
Pa3nes 2. TepMoagnHaMuKa OBEPXHOCTHBIX SIBJICHUMH
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OOm1ast xapakTepUCTHKa NOBEPXHOCTHOW 3Hepruu. [loBepXHOCTHas SHeprus B oOIIeM
ypaBHeHUU 1-ro u 2-ro Hayan tepmMoauHaMuKU. [IoBEpXHOCTHOE HATSKEHUE KaK MEpa dHEPruu
I'n66ca mex¢pasznoit moBepxHocTH. [IOBEPXHOCTHOE HATSKEHHE - XapAKTEPUCTHKA IMPHPOJIBI
comnpukacarouuxcst Gpa3 u ux B3aumojeiicTBus. CBOICTBa MOBEPXHOCTEH KUAKUX U TBEPIBIX
Ten. YpaBHeHue ['mbOca-I'enbmronbla [uisi BHYTpPEHHEH yIENbHOW MOBEPXHOCTHOM 3HEpruu
(OHOM MOBEPXHOCTHOM 3HEPrun). 3aBUCUMOCTb SHEPreTHUECKUX [TapaMETPOB IOBEPXHOCTH OT
TeMmIiieparypsl. [Iporieccbl caMonpon3BOJILHOTO YMEHbBIIEHNS TOBEPXHOCTHOM SHEPTUU.

AzncopOIus U MOBEpXHOCTHOE HaTshKeHHE. CBs3b BETMUMHBI aJICOPOLINU C TTapaMeTpaMu
CHUCTEMBI: HM30TE€pMa, H3OMHMKHA M H30cTepa axcopbumu. Meton u30bITKOB ['mOOCa.
dynnameHTanbHOe ancopOumonHoe ypaBHeHue [mO6ca. ['mOOcoBckas ancopOuus. YactHoe
BbIpakeHUEe ypaBHeHus [uO0ca. I[loBepXHOCTHO-aKTUBHbIE U IOBEPXHOCTHO-UHAKTHUBHBIE
BEIIECTBA.

AJre3us, cMayMBaHWE W PACTeKaHWE KUAKOCTeW. Anare3uss u kores3us. [Ipupoma cumn
Mex(pa3HOro B3auMojelcTBusA. YpaBHeHue [lronpe ans pabotel aare3uun. CMauuBaHHE U
kpaeBoit yroi. 3akoH HOnra. CBs3p paOOThl aare3uu ¢ KpaeBbIM yriom (ypaBHeHue [lrompe-
IOnra). JlnopunbHble U 110(oOHBIE NMOBEPXHOCTH. MeToabl OmpeneseHns KpaeBbIX YIJIOB.
Bnusinue noBepxHocTHO-akTUBHBIX BemiecTB (ITAB) na cmaumBanue. PacTexkaHue >KUIKOCTEH.
Koadpdumment pacrexkanuss mo [Mapxuucy. Dddext Mapanronn. MexdazHoe HATsDKEHHE Ha
IpaHULIe MEXIy B3aMMHO-HACHIIIEHHBIMHU >KMJIKOCTSIMH M MpaBuio AHToHOBa. [IpakTuueckoe
3HAYEHHUE a/IF€3UU, CMAYUBAHUS U paCTEKaHUSI.

JlucnepcHOCTh M TepMOJAMHAMHUYECKHEe cBo¥cTBa Ten. [lpaBmimo ¢az [ubbca u
JMCIIEPCHOCTh. BiMsiHNEe KPUBU3HBI MOBEPXHOCTH Ha BHYTPEHHEE JaBlieHHE Ten (ypaBHEHHE
Jlanmaca). IloBepxHocTHast sHeprusi U paBHOBecHble (Qopmbl Ten. I[lpunuun I'm66ca-Kropu.
3akon Byneda. Kamwmnspueie sBnenust (ypaBHeHume JKiopeHa), WX pojb B TPUPOJE U
TEXHOJOTUU.  MeTonpl  ONpEeNeNeHHus  MOBEPXHOCTHOTO  HATSHKEHHUS.  3aBUCUMOCTH
TEPMOJUHAMUYECKON PEAKIIMOHHOW CHOCOOHOCTH OT JUCHEpPCHOCTH. YpaBHeHue KenbBuHA.
Bnusinue nucnepcHocTH Ha pPacTBOPUMOCTb, KOHCTAHTY PaBHOBECHUS XUMHYECKOW peakluwu,
TeMIieparypy ¢pa3zoBoro nepexoja.

[MonydyeHue NMCIEPCHBIX CUCTEM. MeTonbl aucneprupoBaHus. YpaBHeHue Pebunmepa
JUTsl pabOThl TUCTIEPTUPOBAHUA. AJCOPOIMOHHOE MTOHMXKeHUEe TpouHoCcTH (3ddekT Pedbunaepa).
l'omorenHass u rereporeHHas KOHAEHcauus. MeractaOuibHOe cocTosiHue. OHeprus ['n6bca
oOpa3oBaHusl 3apojbllla HOBOM (a3bl, KpUTHYECKHM paauyc 3apojsima. J[Be craguu
oOpa3oBanusi HOBOM (haszpl. CBs3b KMHETHKH 00pa3oBaHHs HOBOM (pa3bl C IEpPeCHIIIEHUEM.
VYnopaBieHue JUCHEPCHOCTBIO TPU TOMOTEHHOM KoHJeHcanuu. [Ipumepbl moidydeHwus
JMCIIEPCHBIX CUCTEM MeToIaMU (PU3MUYECKON U XMMHUYECKOU KOHICHCAIUH.

Paznen 3. AncopOumoHHbIe pABHOBECHS

Knaccudukanus mexaHu3zMoB ajacopOumm (pusnyeckas aacopOmus, Xemocopouus u
noHoobMeHHas aacopbuus). [Ipupona angcopOuroHHBIX cuil. OCOOEHHOCTH COCTABIISIFOIIUX CHUJT
Ban-nep-Baanbca (OpHEHTAMOHHBIX, WHIYKIMOHHBIX W JMCIIEPCHOHHBIX) NpPU aJICcOpOLHUU.
YpaBHeHHE AJ15 MOTSHIIMAIBHOM HEPTUU B3aUMOJICHCTBUS aToMa (MOJIEKYIbI) C TOBEPXHOCTHIO
Tena.

AncopOuus ra3oB M HapoB Ha OJHOPOIHON MOBEpXHOCTU. 3akoH ['eHpu. YpaBHeHHE
M30TepMbl MOHOMOJIEKYJISIpHOH ancopbuuu Jlenrmiopa u ero aHanu3. OnpeeneHue KOHCTAHT
3TOro ypaBHeHHs (MHelHas ¢popma ypaBHeHUs Jlenrmiopa). YpaBHenue ®dpeitnanuxa. Teopus
MOJIUMOJIEKYNApHON ancopOuun bpynayspa, Ommera, Tennepa (BOT), ypaBHeHue u30TEpMbl
ancopbumu, ero aHanu3. JluneitHas ¢opma ypaBHeHuss BOT u pacyer ero KOHCTaHT.
Onpenenenue yaenbHOU noBepxHoctu Merogom bOT.

AzcopO1us ra30B ¥ NapoB Ha MOPUCTBIX MaTepuanax. KonnyecTBeHHbIE XapaKTEPUCTHKU
NOpPUCTBIX MarepuanoB. IlopucTbie Tena KOPIYCKYJISpHOM, KPUCTAUNIMYECKONM U TryOuaroit
CTPYKTYpBI, METObI MX mnosydeHus. Kmaccudukamus nop no J[yOMHMHY U ee B3aUMOCBS3b C
TEOPHUSIMHU aJCOPOLIUH.
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Teopus KanWUIIPHOW KOHACHCAUMM. KanMUIIpHO-KOHIEHCAlMOHHBIA T'MCTEPE3UC.
Pacuer wunTerpanpHoii W auddepeHIHaTbHON KPHUBBIX pachpeneneHuss oObema IMop IO
pa3zMepam.

OcobeHHOCTH aIcopOLMM HAa MHKPOTIOPUCTBHIX Marepuanax. [loTeHuuanbHas TeopHs
[Momstan.  AnCOpOIMOHHBIM ~ TOTEHIMAN.  XapaKTepUCTUYeCKass  KpuBas  aJcopOuuu.
TemmneparypHas MHBapUAaHTHOCTh M a)(UHHOCTH XapaKTEPUCTUYECKUX KPUBBIX. O00O0mIEHHOE
ypaBHeHHE Teopuu JlyOMHMHA OOBEMHOIO 3alOJIHEHHMs] MUKpPOIOp, YacTHbIE Clydau 3TOrO
ypaBHeHus (ypaBHeHue JlyOmHmHa-PamymikeBuya). AncopOuus ra3oB M MapoB B XUMHUYECKOU
TEXHOJIOTUHU.

AncopO1usi MOBEPXHOCTHO-aKTUBHBIX BellecTB. BrusHue crpoenus moiekyn [IAB Ha
MIOBEPXHOCTHYIO aKTUBHOCTh, mpaBwio /[lrokino-Tpaybe. 3aBUCMMOCTH IOBEPXHOCTHOIO
HaTSOKEHHUsl OT COCTaBa pacTBopa IMpH coOnoieHnu 3akoHa ['eHpu u ypaBHeHus JleHrmropa.
VYpaBuenune IlIumkoBckoro. YpaBHEHHS  COCTOSHUSL — Ta3000pa3HBIX  MOBEPXHOCTHBIX
(ancopOIMOHHBIX) MJIEHOK. THUIBI MOBEPXHOCTHBIX IJIEHOK U OMpPENEICHUE UX XapaKTEPHUCTHUK.
Becol Jlenrmiopa. @akTopbl, ONPENENsIONINe arperaTHOE COCTOSTHUE aJCOPOLMOHHBIX IJICHOK.
Omnpenenenne cTpoeHus ajcopOIUOHHOTO CI0sl ¥ pa3mepoB Moiekyn [TAB.

Pa3nen 4. diuexkTpuyeckue siBJIeHUs] HA TOBEPXHOCTH

JBoiHoit snextpudeckuid cion ([IC), mexanu3mbl o6pazoBanus [IDC. CooTHoOmEHHs
MEXAY IEKTPUYECKUM MOTEHIIHAIOM U MOBEPXHOCTHBIM HaTsKeHUeM (ypaBHeHHs Jlumnmmana).
DIIEKTPOKAMWLISIPHBIE KPUBBIE U oTipeeneHue napamerpos JIIC 1o 3TUM KpUBBIM.

O6mme npeacrasieHus: o Teopusax crpoerus JI9C. Teopus ['yn — Uenmena. YpaBHeHHE
[Tyaccona-bonbumana ais quddysnoit yactu J19C u ero pemenue. Tommuna nuddysnoro cnos
Y BIMSHUE Ha HEE Pa3MuHbIX (aKkTOpoB. JIBOWHOM snekTpuyeckuid cion mo teopuu lltepHa,
niepesapsiaka nmopepxHoctu. [Ipumepsr o6pazoanus JIIC. Mumenisl 1 UX CTpOSHHUE.

UYetbipe BUIA DINEKTPOKMHETUYECKUX SBICHUH. DJIEKTPOKUHETHMYECKUA MOTEHIMAT U
BIUSIHUE Ha HEro pa3iuyHbIX (axkTopoB. YpaBHeHue [enbmrosnbua-CMOIYXOBCKOTO ISt
CKOPOCTH TIEpeHOCca MPH JIEKTpoocMoce U dekTpodopese. DPIEKThl, HE YIUTHIBAEMbIC dTUM
ypaBHeHHEM  (TIOBEpXHOCTHAasi  MPOBOJUMOCTb,  AJIEKTPOPOpPETHUECKOE  TOPMOXKEHHE,
penakcaunoHHbI 3¢ dekT). [IpakTrueckoe UCToIb30BaHUE AIEKTPOKUHETUUECKHUX SIBJICHHM.
Pa3znen 5. Kunernyeckue cBoiicTBa IMCNEPCHBIX CHCTEM

OCHOBBI CEIMMEHTAIIMOHHOIO aHainu3a. CBA3b CKOPOCTH OCAXACHHUS YacTULl C HX
pasmepoM.  YcioBus  coOmomenus  3akoHa  Crokca.  CeIMMEHTAllMOHHBIM  aHAIU3
nonuaucnepcHolx cucteM. KpuBas cenumenrtannu. KpuBble pacnpelneneHuss 4acTull 110
paauycaMm. DKCIIEpUMEHTAIbHBIE METO/Ibl B CEAMMEHTAIIMOHHOM aHAJIU3E.

MouiekynsapHO-KUHETHYECKass TMpupoga OpOyHOBCKOTO JBUKeHHsS. CBsi3b MEXKIY
CPEIHEKBAPAaTUYHBIM CIABUTOM YacTUIl U KodbduuuentoMm auddysun (3akoH DWHIITEHHA-
CMoOyxoBCcKOro). OKCIepUMEHTajdbHas MpoBepKa 3akoHa OiHIITEeHHA-CMOIYXOBCKOIO.
CrnenctBus U3 T€0pUU OPOYHOBCKOTO JABMKEHUS.

CenumentannoHHO-TU GG y3HOHHOE paBHOBecHE, TUIICOMETPUYECKUN 3aKOH.
CenMMEHTallMOHHAS] YCTOMYHUBOCTD IUCIIEPCHBIX CUCTEM.

Pa3pnen 6. ArperaTuBHasi yCTOHYHMBOCTb U KOATYJISILUSA JUCHEPCHBIX CHCTEM

OOme BONPOCHl  YCTOMYMBOCTM  JUCHEPCHbIX cucTeM. CeluMEHTalMOHHAs |
arperaTMBHasi yCTOWYMBOCTH cucteM. JInoguiabHble 1 110(OOHBIE CHCTEMBI: CAMOTIPOU3BOJIBHOE
oOpa3oBaHUE OJHUX M HEOOXOAMMOCTb cTabuiam3anuu Apyrux. Kpurtepuit nmodunbHOCTH
cucreM 1o Pebunnepy-1llykuny.

JInopunbHele nucnepcHble cucTteMbl. Knaccupukanus u oOmas XapaKTepUCTHKA
MIOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOIMHAMUKA M MEXaHM3M MHIEUI000pa30BaHMUSL.
Crpoenne munenn ITAB. Comrobunuzanus. OcHOBHbIE (DaKTOPHI, BIUSIOIINE HA KPUTHUYECKYIO
KoHIeHTpanuoo wmunennooopazoBanus (KKM). Meroast omnpenenennss KKM. Ilpumenenue
ITAB.

JInopoOHble aucnepcHble cucTeMbl. DaKTOphl YCTOMYMBOCTH JIMOPOOHBIX CHCTEM.
beicTpas n mennennas koarynauus. Kunernka koarymauuu nmo Cmomnyxosckomy. Omnpenenenue
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CKOPOCTH M BPEMEHHU MOJOBUHHOM KOATyJSIMU. 3aBUCMMOCTh YHUCJA YaCTHI] Pa3HOTO MOpsiIKa
OT BPEMEHH.

OcHoBable monoxkenust Teopun Jlepsruna, Jlanmgay, Depses, Osepbeka (JJJIDO).
PacknunuBaromee JaBiI€HHE MW €r0  COCTaBISIOIIME. ODHEPrus  DIEKTPOCTATUYECKOTO
OTTAJKWBAHUSA TPHU B3aMMOJICHCTBUHM CIA003apsHKCHHBIX MOBEpXHOCTeH. CHIBI M SHEprus
nputspkeHus.  OOIiee ypaBHEHWE JUIS OSHEPTHHM B3aUMOJICHCTBUS JTUCIICPCHBIX YACTHIL.
[ToTeHManbHBIC KPUBBIE B3aMMOJCUCTBHS YACTHII B MOHOCTAOMIM3UPOBAHHBIX IHCIICPCHBIX
cucremax. lloTeHIMambHBIA Oapbep M €ro 3aBUCUMOCTh OT TOJIIUHBI IU((Y3HOTO CIIOS.
Koarynsauust B mepBoM u BTOpoM MHHUMyMax. He#TpanuzanuoHHass ¥ KOHIIEHTpAIlMOHHAsS
koarymsinusi. Ilopor Owictpoit koarynsiuuu. [IpaBunmo yneue-I'apau. 3akon [lepsruna.
Crabunm3anus AUCTIEPCHBIX CHCTEM BBICOKOMOJEKYIsIpHbIMU coeanHeHmsiMu (BMC) u I1AB.
MeToapl OYHUCTKH TIPOMBIIUICHHBIX W OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHUU
arperaTUBHOM M CEIMMEHTAIIMOHHON YCTOWYUBOCTH JUCIEPCHBIX CUCTEM.

Paznen 7. Ctpykrypoodpa3oBanue U CTPYKTYPHO-MEXaHUYeCKHEe CBOWCTBA JUCHEPCHBIX
cUcTeM

Tunel  CTpyKTyp, OOpa3yIOIMUXCS B arperaTUBHO-YCTOWYHMBBIX W  arperaTUBHO-
HEYCTOMUYUBBIX JIUCIIEPCHBIX CHUCTeMaX. JKHUIKOKPUCTAIUIMYECKOE COCTOSIHHME arperaTuBHO-
YCTOMYMBBIX JUCTIEPCHBIX CHUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaruBHO-HEYCTOMYMBBIX (JIMOPOOHBIX)
JMCIIEPCHBIX CHCTEMax. B3anMOCBsI3b MEXy BHUJIOM MOTEHIHAIBHON KPHUBOW B3aMMOJICUCTBUS
yactull (o teopun JJJIDO) u TMIIOM BO3HHMKAIOMIUX CTPYKTYp. KoarynsinnoHHO-TUKCOTPOITHbIE
¥ KOHJICHCAIIMOHHO-KPUCTAJUTM3AIMOHHBIE CTPYKTYpHI. [lepexon oJHMX CTPYKTyp B Jpyrue.
Teopust cTpykTypooOpa3oBanus ((PpU3MKO-XMMHUYECKasi MEXaHWKA) KaK OCHOBA TMOJyYEHUS
HOBBIX MAaTE€pUaJIOB.

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

Knaccudukanuss AucCepcHBIX CHUCTEM IO CTPYKTYPHO-MEXaHMYECKUM CBOMCTBaM.
HproTOHOBCKME H HEHBIOTOHOBCKHE JKHUIAKOCTU. [lceBmomnacTuyeckue W JIuiIaTaHTHBIE
KUJKOCTU U TBepAOooOpa3Hbie Tena. BA3KOCTh KUAKHX arperaTUBHO YCTOWYHMBBIX JUCIIEPCHBIX
cucteM. YpaBHeHus OuHimreiHa, I[lltaymunrepa, Mapka-Kyna-XayBunka. Peosoruueckue
CBOMCTBA CTPYKTYPHUPOBAHHBIX KUIAKOOOPA3HBIX U TBEPA0OOPA3HBIX CUCTEM.

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

4. O0beM yuyeOHOM TUCHMILINHBI

7 cemecTp
Bux yacbuoii padoter 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
CamocTosTenbHOE U3yUeHHE Pa3/ieloB JUCIUTUINHBI 40
IK3aMeH 1,0 36
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KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTaIH 1.0 0,4
[ToaroToBKa K 9K3aMeHy ’ 35,6
Bunx uTOoroBoro KOHTpOJIS: DK3aMEH
7 cemecTp
Bun yaebHOM paboThI B 3aueTHBIX B actp.
eAMHUIIAX yacax

O01mas Tpy10eMKOCTb M CHHIIJIMHBI 5,0 135
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS 1,78 48
Jlexiuu (JIek) 0,89 24
[IpaxTnueckue 3anstus (113) - -
JlaboparopHusie pabotsl (JIP) 0,89 24
CamocrosiTejibHas padoTa 2,22 60
KonrakTHas camocrositenbHas paboTa -
[ToaroroBka K 1abopaTOpHBIM paboTam 2,22 30
CaMoCTOsATENFHOE U3YUEHUE PA3ICIOB JUCITUTIIMHBI 30
IK3aMeH 1,0 27
KoHnTakTHas paboTa — MpoMeKyTOYHAsI ATTECTAIIHS 1.0 0,3
[ToaroroBka K 3K3amMeHy ? 26,7
By uToroBoro KOHTpOJIS: JK3aMEH

AHHOTaNUA padoyeil MPOrpaMMbl U CHUILIMHbBI
«AHAJINTHYECKAS XUMMD»

1.Heab AMCHUNIMHBI - TPHOOPETECHUE 00YJYAIONTUMHUCS 3HAHUH 110 OCHOBHBIM TPYIIIIaM

METO/I0B XMMHYECKOTO aHajn3a, Haubojiee MIUPOKO MPUMEHSEMBIX B IMPOMBIIUIEHHOCTH U

HCCIIeIOBATEeNIbCKON paboTe, a TakKe KOMIIETEHUUH, HEOOXOIMMBIX XUMUKAM-TEXHOJIOTaM BCEeX

CHEIHMabHOCTEN JUIsl pelIeHUs] KOHKPETHBIX 3a/1a4 XMMUYECKOr0 aHAJIN3a.

2. B pesyabraTre wuU3yYeHHMSs JMCHUIUVIMHBI O00Oy4Yaloumuiicss 1O mporpamMmme

CHeNHNAIUTETA JOJIKEeH:

Obnadams ClenyOUIMHA KOMIIETCHITUSIMU

— CIOCOOHOCTBIO HCIIOJIB30BaTh MAaT€MAaTUYECKUE W €CTECTBEHHOHAYyYHBIE 3HAHUSA IS
penieHus 3aaa4 cBoel npodeccnonansroit aesrenpbHocty (OITK-1);

— CcIOCOOHOCThIO MPO(GECCHOHATBHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJOTHYECKOE U
aHaJIMTUYecKoe 00OpyIOBaHUE, CIIOCOOHOCTHIO K MPOBEJICHUIO HAYYHOTO HCCIEAOBAHUSA U
aHaJIM3y NMOJyYEHHBIX MPHU ero npoBeaeHuu pesyiasraToB (OIIK-2).

3namo:

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

— TEOpeTHUYECKHe OCHOBBI (PM3UKO-XUMUYECKUX METO/IOB aHAIIN3a;

— TpUHIUIBI pabOTHl OCHOBHBIX MPUOOPOB, UCIIOJIB3YEMBIX ISl TPOBEICHUS KAUeCTBEHHOTO U
KOJIMYECTBEHHOTO aHAJN3a;

Ymemy:

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

— TPOBOAMUTH 0OOCHOBAHHBIN BHIOOP METO/A aHAIN3a C YYETOM IieNieil 1 0COOCHHOCTEeH TaHHOU
MPaKTUYECKON 3a/1auH;

— TPOBOJMTH PacueThl HA OCHOBE MPOBEACHHBIX UCCIIEIOBAHUIA;

— TPOBOAUTH METPOJIOTUUYECKYIO OIEHKY pPE3yJIbTaTOB KOJIMYECTBEHHOTO XHMHYECKOTO
aHanm3a.
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Braoemy:

— OCHOBAMHU METPOJIOTMUECKON OLEHKU pe3yJbTaTOB KOJMYECTBEHHOTO XUMHYECKOIO
aHaJn3a;

— IpUEMaMM UHTEpPIIpETAlMU PE3YIbTAaTOB aHAIN3a HA OCHOBE KBAJIUMETPUUYECKHUX OLICHOK;

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

— OCHOBAaMHU CHUCTEMBblI BBIOOpAa METOJIOB KAUECTBEHHOI'O M KOJMYECTBEHHOTO XMMHUYECKOIO
aHaJIM3a JUIsl pelIeHHs] KOHKPETHBIX 3aad.

3. KpaTtkoe conep:kaHue JUCHHUIINHBI
Paznen 1. UnenTndukanus HOHOB 3JIeMEHTOB B PacTBOpax

1.1 BBenenue B COBpEMEHHYIO aHAIUTUYECKYIO XMMHUIO.

AnanuTuyeckass XMMHS KaK OCHOBAa METOJOB M3Y4YEHMs] M KOHTpPOJS XMMHUYECKOTO COCTaBa
BEILIECTB B MAaTe€pHaJIbHOM IPOU3BOJICTBE, HAYYHBIX MCCIEJIOBAHUAX, B KOHTPOJE OOBEKTOB
OKpyxaromiei cpenpl. Buapl aHanusza. DIeMEHTHBIM, MOJEKYISIPHBIM, (a30oBbI U HM30TOMHBIN
aHayn3. KosmuecTBeHHBIN U KaUECTBEHHBIN aHAJIN3 OPraHMYECKUX U HEOPTaHUYECKUX BEIECTB.
XuMuyeckue, (QU3NKO-XUMUYECKHE METOJbl aHallu3a, WX B3aUMOCBS3b, COOTHOIIEHHE U
MpUMEHEHHE. AHAIUTUYECKUN CHTHaJl Kak HOCHUTEIb KAaueCTBEHHOM M KOJMYECTBEHHOU
nHpopMmarnuu 06 oObekTe aHanm3a. [locTaHOBKa aHATUTHYECKOH 3a1auu. AJITOPUTM TTPOBEICHUS
aHayn3a: oTOOp cpelnHel NpoObl, MOArOTOBKA MPOOBI K aHAIM3Y, U3MEPEHHE AaHATUTHUYECKOTO
CUTHAaJIa U €ro METPOJIOrMYecKasl OlIeHKa, pacyeT pe3ysbTaTOB aHalIM3a U UX MHTEpIpeTalus.
[Ipumeps! perieHus 3a/a4 aHATUTHUYECKOTO KOHTPOJIA B XMMHMUYECKON TEXHOJIOTUH, B aHAJIM3e
00BEKTOB OKpYXarolen cpeabl U p. [IoHATHS 0 COBpEMEHHBIX METOAaX AJIEMEHTHOTO aHAJIN3a:
aTOMHO-3MMCCHUOHHBIN aHallu3, aTOMHO-aOCOPOIMOHHBIN aHaIu3, PEHTIeHO(ITYOpEeCHEeHTHBIN
aHaJIM3.

1.2 Cnemuduka 3a1a4 aHATUTUYECKOW XHUMUH.

OcHOBHBIE TEepMUHBI aHanMUTHYEeCKoW xumuu. OOHapyxkenwe. OmpeneneHue. AHanu3.
AHanmuTHUYECKHE XMMHUYECKHE PEaKIMM KaK OCHOBAa XMMMUYECKOro aHanus3a. KauecTBeHHblE U
KOJIMYECTBEHHbIC AHAIMTHUECKUE XUMHUYECKUE peakuuu. TpeOoBaHUs, NPEIbIBIAEMbIE K HHUM.
Crnenuduka aHaINTUYECKUX PEAKLMH, MCIOJIb3YEMbIX B aHaiuu3e. AHanuTudeckas (opma U
aHAJIMTUYECKHE IpU3HAKK. AHAJIUTHYECKHE peaklMM U aHAJIUTUYECKHE  I(PQEKTHI.
XapakTepUCTUKU  AHAIUTHYECKUX  PEAKLMM: YyBCTBUTEIBHOCTb,  HM30UPATEIBHOCTD
(cenextuBHOCTB). ['pynmnoBble, oOmiue, yacTHbIE, XapaKTepHble U CHELU(UYECKUE pPEaKLUH.
ITyTu noBbleHUst U30UPATEIILHOCTH U YyBCTBUTEIBHOCTH aHATUTUYECKUX PEAKLIUH.

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

OCHOBHBIE THUIBI PEAKUUH, NPUMEHSIEMBIX B AHAJIUTHUECKOM XUMHMM (OCaXaAEHUS,
KHUCIIOTHOOCHOBHBIE, KOMIUIEKCOOOPAa30BaHuUsl, OKUCIEHUA-BOCCTaHOBJIEHUS). COCTOSIHUE HOHOB
3JIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHs  AQHAJIMTUYECKUX  pEaKLuil:
TEPMOJAMHAMHUYECKUE, KOHLEHTPAL[MOHHbIE, YCIOBHBIE. DaKTOPbI, BIMAIOLIME HA XUMHUYECKOE
paBHOBecue  (KOMIUIEKCOOOpa3oBaHHe, OOpa30BaHME  MaJlOPACTBOPUMBIX  COCIMHEHMH,
U3MEHEHHE CTENEeHH OKHUCIEHHs OIpEeAEIsieMOr0 MOHA, BIMSHUE MPUPOJbl PACTBOPUTEI,
MOHHOM CHJIBI, TEMIIEPATyphl, COCTaBa pacTBOPA).

PaBHOBeCHsS B aHaJUTHYECKM BaXHBIX MPOTOJIMTHUYECKUX cUcTeMaX. KOHCTaHTBHI
KHUCJIIOTHOCTH U OCHOBHOCTHU. YPaBHEHUS MaTepuanbHOro OanaHca. Beruncnenue pH pactBopoB
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 aHATUTUYECKONH XUMUHU.

AHanmUTHYECKHE  pEaKUUH  KOMIUIEKCOOOpa3oBaHMS,  OCAXKACHUS,  OKHUCJICHUS-
BoccTraHoBNeHHs. OOImue, CTyneH4YaTble ¥ yCIOBHBIE KOHCTaHThl YCTOWYMBOCTH KOMITJIEKCHBIX
coequHeHuil. Mcnonp3oBaHMe peakUUi KOMILJIEKCOOOpa30BaHUS B aHATUTUYECKOH XHUMUHU
(oOHapy)XeHHEe M KOJUYECTBEHHOE OIpe/eieHne, MacKkupoBaHue). lcrmonb3oBaHue peakuuin
OCAKICHHUS B aHAINTUYECKMX ILenax. KoHcTaHTa paBHOBECHS pEakUUi  OCaKICHUS-
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pacTtBopeHust; (paKTOphl, BIUSIONINE HA pACTBOPUMOCTh OCA/IKOB. PacdeT ycioBHii OCaXICHUS U
pacTBopeHusi 0caakoB. OKHCINUTEIbHO-BOCCTAHOBUTENbHbIE paBHOBecHsA. CTaHIapTHBIM U
peanbHBIN OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC MOTECHIIUAIBI.

Xumuueckue u (pu3nko-xumMmuueckue crnocoOsl onpeaenenus pH pactBopos. PaBHoBecus
AHATUTUYCCKUX PeaKIUi KOMIUIEKCOOOpa3oBaHus U yrpaBieHrue UMU. DaKkToOphl, BIUSIONINE HA
HaIpaBJICHUE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuui. KoHcTaHTa paBHOBecuss U €€
XUMUKO-aHaJUTHYECKOE 3HaueHue. PacueT ko3pUIIMEHTOB MOOOYHBIX PEAKIIUM.

1.4. KadecTBeHHBIE M KOJMYECTBEHHBIE AHAIMTUYECKHE PEAKIIMU C OPraHUYECKUMHU
AHATUTUYECKUMU PEareHTaMH B aHAIN3€ HEOPraHMYECKUX BEIIECTB.

Oprannueckue ananutnyeckue peareHTsl (OP). Knaccudukanus OP no tuny peaxmmii ¢
Heoprannueckumu uoHamu. KowmrmekcooOpasyromue OP u  cTpoeHHME UX  MOJICKYI:
(YHKIMOHATBHO-aHAJIUTUYECKAass M AHATUTHKO-aKTHBHas  rpynmnbl.  OcoOeHHOCTH U
npeuMyiecTBa ucnonb3zoBanus OP, o6mactu npuMeHnenus. J[OMOTHUTEIBHO: TEOPHS ICHCTBUS
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 KoMIulekcoB. Peaknum OP ¢ xpomodopHbIMU
aneMeHTaMu. VITHTEHCUBHOCTh OKPAacKW aHATUTHYECKHX (HOPM M MHTEHCHUBHOCTH MOTJIONICHUS.
Hcnonb3oBanue peakiuii OpraHn4ecKiX peareHToB B (POTOMETPUYECKOM aHAIIN3E.

Paznea 2. KosiuuecTBeHHBIN XUMHYECKHH aHAJIN3

2.1. ITpyHUHMIIBI ¥ 3a4a491 KOJTMYECTBEHHOTO aHAIIU3A.

Knaccudukanuss MeTo0B KOJMYECTBEHHOTO aHaiu3a. TpeOoBaHUS, MpebsBiIsIeMble K
XUMUYECKAM PEAKIHMSIM B KOJMYECTBEHHOM aHaln3€. DTarbl KOJUYECTBEHHOTO OMPEICICHUSI.
XapakTepucTUKa pe3ylbTaTOB KOJMYECTBEHHOTO XUMHUYecKoro aHanuza. OmnpeneneHue
CoJlep’KaHHs BellecTBa B pacTBope, pacueTHble Qopmynbl. CrnocoObsl  MpeacTaBiIeHUS
pe3ynbTaToB aHanu3a. TecThl Ha BBISIBJICHHE CHUCTEMaTHYECKHX MOTPEIIHOCTEeH B pe3yibTaTax
KOJIMYECTBEHHOTO XUMHUYECKOTO aHanu3a. [Ipo6ooTdop 1 mpoOomoAroToBKa.

2.2. Tutpumerpuueckuii anaim3. TUnbl peakiuii, UICIIOJIb3YEMbIX B THTPUMETPHUH.
TpeGoBanusi, MpeabsABIIEMbIE K HUM.

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

JIoTIOTHUTENBHO: HMHCTPYMEHTalbHble MeToabl uHAukamuu T3. I[loreHumomerpuyeckoe
tutpoBanue. Merox ['pana. JIpyrue crocoObl ycTaHOBJICHHS] KOHEYHONW TOUKHU TUTPOBAHUSI.

2.3. Peakiuu HelTpanu3ay B KOJMYECTBEHHOM XHMHYECKOM aHAJIM3E.

MeTopl  KUCIOTHO-OCHOBHOTO — TUTpoBaHHs. CyIIHOCTh MeETOJa KHUCIOTHO-OCHOBHOTO
TUTpOoBaHUs. KpuBbIe KHCIOTHO-OCHOBHOTO TUTPOBaHUA. PacueT M mocTpoeHHe TeOpeTUYeCKIX
KPUBBIX TUTPOBAHUS CHUJIBHBIX U CIAOBIX OJIHOOCHOBHBIX MPOTOJUTOB. DaKTOPHI, BIUIIONINE HA
BEIIMYMHY CKayKa Ha KpPUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHUs. CrocoObl YCTaHOBIIEHUS
KOHEYHOM 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. [loTeHuHMOMETpUYecKOe€ TUTPOBAHME Ha OCHOBE pEaKIUi KHCIOTHO-
OCHOBHOT'O B3auMOJIeHCTBHS. MIHAMKATOPHBIE MOTPEIIHOCTH U UX OLICHKA.

2.4. AHanuTHYECKUE PEaKIUU KOMILIEKCOOOPa30BaHUs U OCAXKIECHUS B KOJIMYECTBEHHOM
XUMHUYECKOM aHaJIU3e.

Hcnonb3oBanue KoMmIuiekcooOpa3oBaHHUS B XMMHUYECKOM aHanuie. Heopranudeckue u
opraHuyeckue Jaurasjibl. KoMmiekcoHsl M UX CBOMCTBA. Y CIOBHBIE KOHCTAHTBI YCTOMYMBOCTH
KOMIIJIEKCOHATOB U HMX MpaKTHYecKoe Hucrnoib3oBaHue. OOOCHOBaHHE BHIOOpAa OMTHMAIBHBIX
YCIOBHM  KOMILJIEKCOHOMETPUUECKOTO TUTpoBaHMs. KpuBble KOMIUIEKCOHOMETPUUYECKOTO
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TUTpoBaHUA. DaKTOPHI, BIMSIIONIME HA BEJIMYMHY CKauka Ha KPHUBBIX THUTpoBaHUsA. CrocoObl
ycranoBnenus T.9. u K. T.T. MeramnoxpoMHble UHANKATOPHI, MPUHIUI UX ACHCTBHU. BbriOop
MHJMKATOpa NIl KOHKPETHOrO Ciydas TUTPOBaHUSA. AHAJIMTHUECKHE BO3MOKHOCTH METOJa
KOMIUIEKCOHOMETPUYECKOTIO TUTPOBaHus. [[puMeHeHne KOMINIEKCOHOB B AHAIMTHYECKOW XUMUU

B KauecTBe MAaCKHUPYIOLIUX areHTOB. [Ipumenenue XUMUYECKUX peakuuit
KOMIUIEKCOOOpa3oBaHus B (HOTOMETPHUECKOM aHaJHM3€, B METOJEe KOHAYKTOMETPUYECKOTO
TUTpoBaHus.  Peakiuum  ocaxaeHUs B KOJIMYECTBEHHOM  XHMMHMYECKOM  aHaju3e.

I'paBuMerpudecknii ananu3. Teopermueckoe OOOCHOBaHWE BBIOOPA ONTHMAIBHBIX YCIOBUI
OCXKJICHUS] KPUCTAJUTMYECKUX W aMOp(dHBIX ocaakoB. [IpuMeHEHHE XHUMHUYECKUX pEeaKIUi
OCXJCHUSI B METOJIE IOTEHIMOMETPHUUYECKOTO THUTPOBAHUS, B METOJE TYpOUIUMETPHUH.
OcoOGeHHOCTH peaknuidi KOMIUIEKCO0Opa3oBaHus (XenaTooOpa3oBaHWsi) HOHOB METAJIOB C
OTA. OcagutenbHOE TUTPOBAHUE.

2.5. AnHanuTHYeCKHE pEeaKIUH OKHCICHUS-BOCCTAHOBJICHHS B  KOJWYECTBEHHOM
XUMHUYECKOM aHaJH3e.

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHASL PEAKIMS U  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIN
noteHiuaig. KOHCTaHTBI paBHOBECHUS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil. Bwidop
TUTPAHTa U ONTUMAJIBHBIX YCIOBHM TUTpOBaHMs. KpuBbIe OKHCIUTEIHLHO-BOCCTAHOBUTEIHLHOTO
TuTpoBaHus. DaKTOPHI, BIMSIONIME HA BEIIMUYMHY CKauyka Ha KpUBOW TUTpoBaHWs. MHIuKarus
KOHEYHOW TOYKM THUTPOBAHHUS XUMHUYECKUMH H  (DU3UKO-XUMUYECKHUMH  METOJaMH.
[Tepmanranaromerpusi. XapakTepucTuKa METOJA. YcnoBus MPOBEJECHUS
TepMaHTaHATOMETPUUECKHIX OTIpeIeTICHUH. Bemrecrna, ompeneseMble
MepMaHTaHATOMETPUUECKHUM MeTooM. JlocTomHCTBA W HemocTatku Metona. Momomerpus.
XapakTepucTUKa METOJIa, YCJIOBHUS TPOBEICHUS HOJOMETPUUYECKOTO OTPE/IEICHUST BEIIECTB.
JlocrouHcTBa M HEAOCTaTKU MeroAa. [IpuMeHeHue peakiuil OKHCIEHHS-BOCCTAHOBJICHUS B
METO/1€ TOTEHLIHOMETPUUECKOTO TUTPOBAHUSI.

2.6. NonooOMeHHast xpoMatorpadgusi B KOJTUISCCTBEHHOM XUMHUYECKOM aHAJIH3E.

TpeGoBanusi, mHpeabsBIsieMble K peakusM HOHHOro oOmeHa. l3orepma HMOHHOTO
obmeHa. Be1iOop onTHManbHBIX YCIOBHHA MOHOOOMEHHOTO pa3jefieHus BemiecTB. [IpumeHeHue
MOHOOOMEHHOH XxpomaTorpaduy B aHAIMTUYECKON XMMHHM OPraHUYECKUX M HEOPraHHMYECKUX
COEIMHEHUI: pa3/ielieHne, OUUCTKA, KOHIICHTPUPOBAHUE U T.1.

Pa3znen 3. BBenenue B pu3HKO-XxuMH4YeCKHe (MHCTPYMEHTAJIbHbIE) METO/IbI AHAJIU3A

3.1. ®XMA — cocTaBHasi 4aCThb COBPEMEHHON aHATUTUYECKON XUMUU.

Knaccudukanuss QU3MKO-XUMUYECKUX METOJOB aHalu3a. AHAJIUTHUYECKUNW CHUTHal Kak
uHpopmaTtuBHas (PYHKIMS COCTaBa BeEIeCTBa U €ro KoyinyectBa. [Ipumepbl aHATUTHYECKHUX
CUTHAJIOB U UX u3MepeHuii B ODXMA.

3.2. MeTponoru4eckre 0CHOBBI aHATUTHYECKUX METOJIOB.

OcCHOBHbBIE AHATUTHUKO-METPOJIOTHYECKHE XapaKTEPUCTUKH METOJI0OB U PEe3ylbTaTOB
aHallM3a, CIOCOOBI MX OLIGHKH: mpenen oOHapyxkeHus, Ko3()pQUIHMEHT YyBCTBUTEIHHOCTH,
HIOKHSISE M BEpXHSS TpaHHUlla [uana3oHa ONpeeNisieMbIX COJAEpKaHUU, CEeIeKTUBHOCTH,
MPEIU3UOHHOCTh B  YCIOBUAX CXOJUMOCTH (TIOBTOPSEMOCTH) M  BOCIPOU3BOJIUMOCTH,
MIPaBUIIBHOCTB, 3KcnpeccHocTh. O606mennbie cBeaenus o FOCT 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 yuyeOHOM TUCHHMILIHHBI

4 cemecTtp

Bret yeonoi pabotst B 3aueTHBIX B akanem.
eIMHHIIaX yacax

O0masi TPpya0oeMKOCTh IMCHMIUIMHBI MO0 Y4YeOHOMY 4 144

ILUIAHY

KonTakTHasi paboTa — ayANTOpPHBIE 3aHATHS: 1,78 64
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Jlexuuu (Jlek) 0,45 16
Jlaboparopusie pabotsl (JIP) 1,33 48
CamocrositesbHas padora (CP) 2,22 80
KonTakTHas camocTosiTenbHast pabora 299 0,2
CaMOCTOSATEIbHOE U3YYEHHUE PA3/I€T0B IUCIUIUIMHEI ’ 79,8
Bua koHTpoOJIs: 3a4er
4 cemecTp

Braer yuenoii paboter B 3auetHpix | B actpoHOM.

eIMHUIAX qyacax
OO0masi Tpya10eMKOCTh JAMCHUIUIMHBI MO Y4eOHOMY 4 108
IUIAHY
KonTakTHasi padoTa — ayIMTOPHBIE 3AHATHS: 1,78 48
Jlexuunu (Jlek) 0,45 12
JlabopaTtopusie paboTs (JIP) 1,33 36
CamocrositeabHas padora (CP) 2,22 60
KoHTakTHas camocrosiTenbHas paboTa 299 0,15
CamMOCTOSITeNIbHOE U3YUYCHHUE PA3/IeNIOB JUCIUTIIIMHBI ? 59,85
Buja kouTpos: 3ayer

AHHOTaIUA padoyeil MPOrpaMMbl JUCHUNIMHBI
«n:xkenepHasi rpadpuka»

1. Heab IMCUMIVIMHBI - HAyYUTh CTYACHTOB BBIIIOJHEHHIO W UYTEHUIO 4YEpTEXKEHd U
MpaBujiaM U YCIOBHOCTSIM, PUMEHSAEMBIM MpH 3TOM - cTangaptam ECKJ/I.
2. B pe3yabraTre wuU3yYeHHMSs AUCHHUILUVIMHBI O00y4Yarouuiicst
CIeHAINTETA T0JIZKEeH:
061a0amsb CIEAYIOUUMU KOMIIETEHLIUSIMU:
—  CIOCOOHOCTBIO K O0OOIICHHIO, aHANU3y, BOCIPUATHIO HH(OpPMALMU, MMOCTAHOBKE IENU U
BBIOODY myTel ee noctmkeHus (OK-4).
3namo:
- c110cOOBI OTOOPAXKEHUS IPOCTPAHCTBEHHBIX (POPM Ha IJIOCKOCTH;
- IIPABWJIA U YCIIOBHOCTU IIPH BBINOJHEHUHN YEPTEKEH;
- BUJIBI U3CIIUNA U KOHCTPYKTOPCKUX JOKYMEHTOB;
- Ha YpOBHE MPECTABICHUS XapaKTEPUCTUKU (POPMBI U TIOBEPXHOCTH U3ACIHIA.
Ymemy:
- BBIIOJIHATD U YUTATh YEPTEKU TEXHUUECKUX U3JICTUHN C yYETOM ACUCTBYIOIIUX CTAHIAPTOB;
- BBINOJIHATh U YUTATh CXEMbI TEXHOJOTUYECKUX MPOLIECCOB;
- HCTIOJIb30BaTh CPE/ICTBA KOMITBIOTEPHOU TpadUKU Ui U3TOTOBIICHUS YEePTEkKEH;
Braoemy:
- crmoco0amMu M TpuUeMaMu H300pakeHHs MPEeIMETOB Ha IUIOCKOCTH TpadudecKol CUCTeMOU
«Kommnacy.
3. Kpartkoe conep:kaHue JUCHHUILINHBI:
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 I['OCT: nertanb, cOOpouyHas €IWHUIA, KOMILIEKC, KOMIUIEKT. Bubl
KOHCTPYKTOPCKHUX JTOKYMEHTOB: YEpPTEX AeTaia, COOpPOUHBIN uepTex, 4epTexk OOIIero BHIA,

Mo mporpamme
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cneun¢pukamus, cxema. Luppsl KOHCTPYKTOPCKUX AOKyMEeHTOB. KpaTkue cBeaeHust o
CTPOUTENIBHBIX YEPTEXKAX.

1.2. Cxembl.

Knaccugpukamuss cxem mno Buaam u TunaM. OOo3HaueHue cxeM. [IpaBuna BBIIOTHEHHS
CTPYKTYPHBIX U IPUHLIUIHAIBHBIX TEXHOJOTHUECKUX cXeM. CXeMBbI PACIOIOKEHHS.

1.3. Apmartypa Tpy0onpoBooB.

Knaccugukanuss apmaTypbl TpyOONpPOBOAOB MO HA3HAYEHUIO, 10 THITY MEPEKPHITHS MOTOKA
paboueii cpenpl, o0 cnocoOy MpHCOENWHEHHS K TpyOOIpOBOAYy, MO CIOCOOY TepMETH3aIllUH
IITTHHETIS.

1.4. Icku3bl M TeXHHYECKHE PUCYHKH JeTaJleil.

[TocnenoBaTebHOCTh BBIMOJHEHHUS HM300paKCHUH JeTajau: BBIOOpP TIJIABHOTO HW300paKeHMUS,
onpejieieHue HEOOXOJMMOTO KOJIMYEeCTBa H300paKeHH; MOATrOTOBKAa IOJII YepTeka K
M300paXEHUIO JeTaliH; U300paKeHUEe OCHOBHBIX BHEIIHWX U BHYTPEHHUX OYEPTaHMM JETalH.
OOMmep gAeTany HpU BHIIOJHEHUHM €€ 3cKu3a ¢ HaTypbl. OdopMmieHHe uepTekell M ICKU30B
neraneil. IlpaBuna BbeIMONHEHUS U OQOPMIICHHUS TEXHUYECKUX PUCYHKOB. O003HaueHUS
MaTepHasoB.

Pa3nen 2. Coennnenus aeradnei.

2.1. Pe3p0oBbIe U31e/Msl M COeNHEHUS.

Pe3nOn1:  oOpasoBanue, kimaccudukamus, U300paKeHHEe U O0003HAYCHHE Ha YEPTEKe.
CrangaptHbie pe3bOoBble u3aenus. OnpeneneHue pe3prObl n3MepeHueMm. CoenvHeHus aeranei
6osTOM ¥ MMIILKON. Pe3r00BBIe TpyOHBIE coemnHeHMS. [|ankoBbIE COeTMHEHMUS.

2.2. M300pakeHus1 COeAUHEHNH JeTalei.

@nanueBble coenauHenus. lllnuneBbie n mmnoHounele coeauHeHus. CoenuHeHUs WTU(TOM U
mmmHTOM. HepasbeMHBIC COeMHEHMS JeTalield: CBapKa, IMaiika, CKJICHMBaHHE, OOBaJbIIOBKA,
pa3BalblIOBKA, COEIMHEHHUE 3aKIICIIKOM.

2.3. 'eomeTpuyeckne XapakTepucTUKH GOPMbI M IOBEPXHOCTH HU3/eJIHIA.

Pa3Mepsl, mpaBuia MX HaHECEHUs Ha dyepTexe. Pa3mepsl MCHOIHUTENbHBIE U CIIPaBOYHBIE,
rabapuTHble, KOOPIMHMPYIOUIME M YacTHbIE. ba3pl M3MepHUTEIbHbIE, KOHCTPYKTOPCKHE,
TEXHOJIOTHYECKHE, BcrioMoraTenbHble. Hanecenue pa3mepoB ot 6a3. IlpenenbHble OTKIOHEHUS
pa3sMepoB IIAJKUX MOBEPXHOCTEH, NOIYCKH, Nocaiku. J[OIMyCKHM M NHOCaAKU Ul JAeTalled C
pe3pOoii. IllepoxoBaTocTh MOBEpPXHOCTEM JeTaiell, HapamMeTpsl IIEPOXOBATOCTH, IpaBHIIA
HaHECEHUs MapaMeTpoOB LIEPOXOBATOCTU NOBEpPXHOCTEH Ha ueprexe. IlpenenbHble OTKIOHEHUS
(GOpMBI U pacIoNOKEHUs.

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

IIpaBuna BbINOJHEHUS M OGOpPMIIEHUS] COOPOYHOTO uYepTeXa: BHIOOP INIABHOI'O HM300pa’keHus,
oIpesieieHue KOJIMYecTBa M300paKeHUH, HaHEeCEeHHe HOMEPOB IMO3MILIMH, HAHECEHHE Pa3MepoB
(rabGapuTHbIe, YCTAaHOBOYHBIEC, NPUCOCAMHUTENIBHBIC, OSKCIUTyaTaluoHHbIe). Crenupukams.
IIpaBuna BBINOIHEHUS U OPOPMIICHHSI YepTeKa 00Iero BUa.

3.2. leraaupoBaHue YepTeskeil COOPOYHBIX eIMHHUILL.

[IpaBuna perasupoBaHusl uepTexed COOpOYHBIX €QUHMLL. BeimonHeHue ueprexeid u
TEXHUYECKUX PUCYHKOB JIETAJICH.

3.3. DiIeMeHTBhI KOMIIBIOTEPHOM rpaduxm.

KomnbloTepHast rpaduka M pemiaemple e 3agaud. ['paduueckue OOBEKTHI, NMPUMHUTHUBBI,
aTpuOyThl, cuHTe3 u300paxeHus. IlpenctaBieHue BuAeoMHGOpPMAMM M €€ MalIMHHAs
redepanus. CoBpeMEHHbIE CTaHIAPTHl KOMIIBIOTEPHOH rpaduku, rpaduyeckue S3bIKH U
Metadainbl.  Peanu3zanms anmapaTHbIX — Mofayned rpadudeckod  cuctembl. OCHOBHBIE
rpadpuyecKkue JIrOpUTMbl Ha IUIOCKOCTH M B mpocTpaHcTBe. IIporpammuble rpadudeckue
CHCTEMBI U X NPUMEHEHHE.
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4. O0beM yueOHOI TMCUMILUIUHBI:

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

OO0uasi TPy10€eMKOCTh IMCHUILIMHBI N0 Y4e0HOMY IJIAHY 4 144
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 133 48
Jlexuuu (Jlek) 0,44 16
[Ipaktnueckue 3anstus (113) 0,67 24
JlabopaTtopusbie 3ansTus (J1ao) 0,22 8
CamocrositesbHas padora (CP): 2,67 96
PacuerHo-rpaduyeckue paboTsl 0,92 33
[loaroToBka K KOHTPOJBHBIM paboTam 0,25 9
CaMOCTOSATENFHOE U3YUEHUE Pa3JIeIOB JUCITUTUTMHBI 0,49 17,6
KonrtakTHas camocTosiTenbHast pabota 0,01 0,4
KypcoBasi paGora, 3auer 1,00 36
KonraktHass camocrosarensHas paboTa, TpHEM KypCOBOH 0,005 0,2
paboThI
Brinosnnenue KkypcoBoit paboTsl 0,995 35,8

Bua uTOroBOoro KOHTpoJIN: 3a4eT ¢ OLeHKOM

2 cemecTp
Bupr yue6HO#M paboThI B 3avernrix | B actponom.
eIMHUIAX qacax

OO011asi TPyA0€eMKOCTb TMCHUIIIHHBI M0 Y4eOHOMY MJIAHY 4 108
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHS: 133 36
Jlexuun (Jlek) 0,44 12
[Tpaktuueckue 3ansatus (113) 0,67 18
JlaGopaTtopHsbie 3ansTHs (J1ab) 0,22 6
CamocrositesqbHas padora (CP): 2,67 72
Pacuetno-rpaduueckne paboTs 0,92 24,75
IToaroroBka K KOHTPOJIBHBIM paboTam 0,25 6,75
CamMOoCTOSTENIbHOE U3YUYCHHE PA3/ICI0B TUCIIUILIMHBI 0,49 13,2
KonTtakTHas camocTosiTenbHas paboTa 0,01 0,3
KypcoBas pa6ora, 3auer 1,00 27
KonrtaktHas camocToaTenbHass paboTa, TMpUEM KypCOBOit 0,005 0,15
paboThI
Brinosnnenue KypcoBoii paboTsl 0,995 26,85

Buja nTOoroBoro KOHTpoOJIsi: 3a4eT C OLEeHKOi

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIJIMHBI
«MexaHuka»

1. Heap AUMCHUNIMHBI - HAYYUTh CTYACHTOB TBOPYECKOMY MOJAXOAY K BBIITOJTHEHHUIO
WHKEHEPHBIX PacyeTOB Ha MPOYHOCTh, KECTKOCTh U YCTOMYMBOCTBH HJIEMEHTOB KOHCTPYKIUH,
JeTaneil ¥ y3J10B MallliH U anmnaparos.

2. B pe3yabrare wu3yYeHHMs AUCHHUILIMHBI O0y4YalIIMiicsi 1O Mporpamme
CHEeNUAJINTETA J0JIKEH:

061a0ams CIEAYIOUTUMU KOMITIETCHIIUSMHU:

CIOCOOHOCTBI0 HCIIOJIL30BATH MATEMATHYECKHME, €CTeCTBEHHOHAYYHbIC M HHKCHEpHbIe
3HAHUSA [/ PeLeHNs 32124 cBoeill npodeccuoHaIbHOM AeaTeabHocTH (OIIK-1).
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3name:

OCHOBHbIE€ YPABHEHHUSI M METO/IbI pellleHusl 32/1a4 CONMPOTHBJIEHUSI MATEePHAJIOB U JieTaJjiei
MaIlMH;

OCHOBHBIE€ METOAbLI pacueTOB Ha MPOYHOCTH, KECTKOCTbH M yCTOﬁ‘lHBOCTL 3JJEMCHTOB
KOHCprRHI/Iﬁ MallvMH 1 aniaparosB;

OCHOBBI TEOPHMH pacueTa JeTajeil U y3/J10B MAIIIMH M aNlNIapaTOB XUMUY€eCKOH TeXHOJIOTHH.
Ymems:

NMpPOBOJAUTL PpPaCY€Tbl 3JIEMCHTOB KOHCpr}(HHﬁ Ha OCHOBC MCETOAOB COIIPOTHBJICHUA
MaTepuaioB,

PACCIYUTHIBATD U KOHCTPYHUPOBATH A€TAJIH MAIIUH IO UCXOAHBIM JAHHBIM

NpPOU3BOAUTH  PacyeThl M0  OCHOBHBIM  KPHUTEpPUsIM  PadoOTOCHOCOOHOCTH W
KOHCTPYMPOBAaHMS JeTaJieil MAIINH.
Braoemes:

HABBbIKAMHU pPacyeTa CONPOTHBJICHUS MATEPHAIOB AaHAJTUTHYECKMMHU METOAAMU;
HABbIKAMHU BbIOOPA MAaTEPHAJIOB 110 KPUTEPUSM NPOYHOCTH;
pacyeTamMM THIOBBIX JAeTaJieil MAaIlUH, N0JIb3YSACh clipaBo4yHoil tuTeparypoit u FOCTamu.

3. Kparkoe cogep:xanue IUCHMILIUHBI:

1. BBeagenue
Pons mpenmera «llpuknagnas mexaHuka» B (OPMHPOBAHMHM WHKEHEpPA XMMHKA-TEXHOJIOTA.
«I[IpukiianHas MexaHHKa» Kak OCHOBA i MOHUMaHMs pPabOThI, YCTpPOWCTBA W 0O€30MacHOM
AKCIUTyaTaIluyu 000PYI0BaHUS XUMHUYECKOTO MMPOU3BOICTRA.

2. Moayas 1 «Onpenenenue peakuuii onop. Pacrskenune-cxxaTrue.
Paznen 1.1. Onpenenenne peakuuii onop.
AOCOJIIOTHO TBEpPAOE TENO. DJIEMEHTHl CTaTUKH. (OCHOBHBIC TOHSATHSA. AKCHOMBI CTaTHKH.
YpaBHenus paBHoBecHs. CBSI3U U UX pPEaKIIMH.
Paznen 1.2. PacTsxenue-coxkatue.
OCHOBHBIE JIONYIIEHUS U TMPUHIUIIBI COMPOTUBICHUS MaTepuaioB. MeTon CedYeHUH.
Hamnpspkenus, nepopmanmu u nepememienus. 3akoH ['yka. IlocTpoeHue »miop BHYTPEHHUX
YCWIUM, HanpspKeHUud U nepeMemleHui. CTraTU4eckd ONpeAesiMMble U CTaTHYEeCKH
HeomnpenenuMble 3a1auu. uarpaMMbl pacTsHKEHUs IS TUIACTUYHBIX U XPYIKUX MaTEpUaIOB U
HUX XapaKTepUCTUKHU. Jlomyckaemble HampsiKEHUs. YCIOBHE IPOYHOCTH IMPU PACTIKECHUU
(cxatum).

3. Moayas 2 «Kpyuenune. U3ruo».
Pazpnen 2.1. Kpyuenue.
3akon I'yka mpu cnBure. BHyrpenHue cuioBbie ¢akTopbl MpH KpydeHuH. Hampspkenus B
CTEP)KHSIX KPYTJIOTO CEYEHUs. Y CIIOBUE MPOYHOCTHU IIPU KPYUEHUH.
Pasznen 2.2. U3rud.
I'eomeTpruueckre XapakKTEpUCTHKM IUIOCKMX cedyeHHi. [loHsATME YHCTOrO M MONEpPEedyHOro
n3ru6oB. IlpaBuiia TOCTpOEHHUs OMIOp TOMEPEUHbIX CHJI W HM3THOAIIIUX MOMEHTOB.
Omnpenenenre HOpPMalbHBIX HAMPSHKEHHWH. YCIIOBHE MPOYHOCTH MpH u3rude. OmnpenencHue
KacaTeNbHBIX HalpshkeHuid. Paninonansueie GopMbl ceueHUH.

4. Moayab 3 «Cy105KkHOe HATIPSIZKEHHOE COCTOSTHHE).
Pazgen 3.1. CnoxxHOE HaNPsS>)KEHHOE COCTOSIHUE.
OCHOBBI TEOpUU HANPSHKEHHOTO COCTOSIHUS M THIOTE3bl MPOYHOCTH. [loHSATHE HanmpsKeHHOTO
cocrosiHus. [TaBHBle TUIOMIANKM ¥ TIaBHble HampspkeHus. OO0oOmieHHbI 3akoH ['yka.
Ha3znauenne runore3 mnpouHoctd. [loHATHE HKBHUBAJIEHTHBIX HANPSKEHUH UM KPUTEPHUEB
MIPOYHOCTH.
Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.
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ToHKOCTEHHBIE COCYIbl XMMHMYECKUX MHpOoM3BOACTB. OrlpeneneHue HaNpsDKEHUM 110
0e3smMoMeHTHOU Teopuu. OCHOBHBIE JomymieHus. BwiBoj ypaBHeHus Jlarumaca. Pacuer
TOHKOCTEHHBIX O00OJIOYeK MO YypaBHeHHIo Jlarulaca W 1O CTaHAApPTU30BAHHON METOJUKE.
YcnoBue npoYyHOCTH.
Pa3nen 3.3. Pacu€r cxaThIX cTep>KHEN HA YCTOMYUBOCTb.
Y CTOHYNBOCTD 3J€MEHTOB KOHCTPYKIMHU. [loHATHE KpUTHYECKOH CHITBI M KOd(duIIneHTa 3amnaca
npoyHocTH. Pacuér kputhmyeckoir cwibl 1o Dinepy. [Ipemensl mpuMeHUMOCTH (HOPMYIIBI
Oiinepa. [IpakTuueckuii cnocod pacuéra Ha yCTOWYUBOCTb.

5. Moayas 4 «/lertanu Mamun».
Paznen 4.1. Coequnenue aeraneil MaliuH.
Knaccupukanust neraneid MampH M anmapatoB XUMHUYECKHX MPOU3BOJACTB. Pe3pOoBbIe
coenuHeHus. Pacuer OONTOBBIX COEIUHEHHM IpH TONEPEYHBIX M IPOJOJIbHBIX Harpyskax.
HInoHounsle coenuHeHus. HazHaueHne u BuAbl IIMOHOK. PacyeT MINMOHOK Ha cpe3 U CMATHE.
Buner cBapku. O6nacts npuMeHeHus. 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. [IpoeKTUpOBOUYHBIE pacyeThl BaJlOB M OCEH.
[Moamunankn CKOJIbKEHMUS. Marepuaibl BKJIQIBIIICH. [To mmmmuankm Ka4YEeHHS.
[IpuHnunuaneHOE YCTPONCTBO M OCHOBHBIE TeoMeTpuueckue pasmepbl. JlOCTOMHCTBA,
HEJOCTaTKW U O0OJAaCTH NPHUMEHEHUS MOJIIMITHUKOB KayeHHs M CKoJibxkeHHus. llpuBojHbIe
Mydtel. Hasznauenne. Knaccudukauuss Mypt mno mpuHuunmy AeWCTBUS U XapakTrepy paOOThI.
[Topsinox mo6opa MydT 1 OCHOBBI TPOYHOCTHOTO pacyeTa.
Paszpnen 4.3. MexaHnndeckue nepenayu.
3ybuaTteie mepenaun. OKpyKHOE€ U paauainbHOoe Yycwims. Pexykropel. OmpeneneHue u
knaccugukanys. [Ipumepsl cxemM peayKTOpoOB.

4. O0beM yueOHOH TUCUMIIJIMHBI

C
Bcero cMECTP
. 2 3
Bunx yaeOHoM paboTh X X X
3E Ka/l. 3E Ka/l. 3E Ka/l.

4. q. q.
OO6mrast TpyA0€MKOCTh UCITUTLTHHBI 5 180 2 72 3 108
KonTakTHasi paboTa — ayIuTOpHbIE 222 80 0,89 1 133 48
3aHATHSA:
Jlexumn 0,89 32 0,44 16 0,44 16
[Ipaktnueckue 3anstus (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
[TonroroBka k 1abopaTOpHBIM paboTaM 30 - 30
K 0 0,6 0,2 0,4
COHTaKTHaH caMmocTosTenbHas padoTa 278 , L11 , 1.67 ,

aMOCTOSITEIbHOE U3YyUEHHUE PA3CIIOB 69.4 39.8 29.6
JUCIUTUTAHBI
3aver ¢
Buabl koHTpOJIA: 3auer .
OLICHKOM
. Cemectp
Bun yue6Ho# paboThl Bcero 5 3
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Acrtp. Actp. Actp.
3p | P gp | O] gg | 2P
q, 9, 9,
OO0mast TpyI0eMKOCTh TUCIUTUTHHBI 5 135 2 54 3 81
K _
OHTAKTHAasi padoTa — ay/IMTOPHbIE 222 60 0,89 24 133 16
3aHATHS:
Jlexmuu 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
[ToaroToBka k 1a60paTOpHBIM paboTam 22,5 - 22,5
K 4 1
COHTaKTHafl camMocCTosATeNbHas paboTa 278 0,45 L11 0,15 1.67 0,3
aMOCTOSITEIbHOE U3YYCHHUE Pa3/IeIOB 52.05 29.85 22
JUCIUTLINHBI
3auer ¢
Buabl koHTpOIS: 3auer .
OLIEHKOi1
AHHOTaIUA padoyeil MPOrpaMMbl JUCHUNIMHBI
«JIEKTPOTEXHUKA U MPOMBIILIEHHAS JIEKTPOHUKA)
1. Heap  aucuumiamHbl:  GOopMHUpOBaHME Yy  OOydJaOmMXCS  KOMIICTCHIIUH,

o0ecrevynBaroNX TEOPETUYECKYI0O M MPAKTHUECKYIO IOATOTOBKY BBITYCKHHKA, YMEIOIIETO

BBIOMPATh U SKCIUTYaTHPOBATh 3JIEKTPOTEXHUYECKUE U AIIEKTPOHHBIE YCTPONCTBA, BIIAJICIOIIETO

HaBbIKAMU  HCIOJIb30BaHUS COBPEMEHHBIX  HMH(OPMALIMOHHBIX  TEXHOJOTHH  UIs

aBTOMATU3UPOBAHHOTO MOJIETUPOBAHUS U PacUETa ANEKTPUUECKUX U AJIEKTPOHHBIX LIETIEH .

2. B pesyabTare ocBOEHUS AUCUMILIMHBL O00y4YAaWIIMICA 10 mporpamMmme

CHEeNHNAIUTETA JOJIKEeH:

Obnadams CIEYONUMA KOMIICTCHIIUSAMHU:

— CIOCOOHOCTBIO HCIIOJb30BaTh MaTEeMaTHUECKHWE, €CTECTBEHHOHAYYHbIE M HWHKEHEpPHBIC
3HaAHUS JUIsl pelieHus 3a1a4 cBoeit nmpodeccruonansuoit aestenpHoctu (OITK-1).

3namo:

—  OCHOBHBIE MOHSTHSI, OTIPEACIICHUS U 3aKOHBI ANEKTPUUECKUX IIeTICH;

— METOJbl MOJICIMPOBAHUS, aHAIM3a U pacyéTa leneil MOCTOSTHHOTO W MEePEeMEHHOTO TOKOB,
METO/I0JIOTHIO 3JIEKTPOTEXHUYECKUX U3MEPEHU;

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

Ymemy:

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

— BBIOMpATh JJIEKTPOTEXHUYECKOE U DIEKTPOHHOE OOOpYyAOBaHME [UId pelIeHUs 3ajad
MIPOEKTUPOBAHUS U PEATU3AUU XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB U MPOU3BO/ICTB.

Braoemy:

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

— MPaKTUYECKHUMH HABBIKAaMU PabOTHI C AIEKTPOTEXHUUECKOW ammapaTypoid M AIIEKTPOHHBIMU
YCTPOMCTBaMHU.

3. KpaTkoe coaepkaHue M CUMILTHHbBI
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BBenenue. Ilpenmer, OCHOBHbIE TMOHATHUSA, METONOJOTHUS JJICKTPOTEXHUKA U IPOMBIILICHHON
anekTpoHuKU. KpaTkue ncropudyeckue cBeACHUs. 3aauyd U MECTO AMCLMILIMHBI B TIOJTOTOBKE
OakanaBpa XUMUYECKON TEXHOJIOTUH.

Paznen 1. DiekTpuyeckue nenu

1.1. OcHnognvle onpedenenus, ONUCAHUA NAPDAMEMPOE U MEMOO0E PACHEMA INEeKMPUUECKUX
ueneii

OcHoBHbIE TOHATHS M OOO3HAUYEHUS DJJIEKTPUYECKUX BEJIMYMH U 3JIEMEHTOB
anekrpuueckux uene (I'OCT 19880-74, I'OCT 1492-77, TOCT 2.730-73, ITOCT 1494-77).
HcTouHMKM M TpPUEMHUKU AJIEKTpudecko sHeprur. OCHOBBI 3ekTpoOe3onacHocT. Cxembl
3aMeIlEeHUs JIEKTPOTEXHUUECKUX YCTPOICTB.

OcHOBHBIC TIOHSTHS TEOPHUH AIEKTpUIecKuX 1eneil. Kimaccndukamnms neneii: TuHeHHbIC U
HEJIMHEWHbIE, HEPa3BETBJICHHbIE U PA3BETBIICHHbIEC, C OJIHUM W HECKOJBKUMHU HCTOYHMKAMH
MUTaHUS, C COCPEAOTOUEHHBIMU U PACIIPEIEICHHBIMU TapaMeTpaMH.

OcCHOBHbBIE€ IPUHLUIIBI, TEOPEMBI U 3aKOHBI NEKTPOTEXHUKU. [IpHHIIMIT HENPEPHIBHOCTH
(3aMKHYTOCTH) 3JIEKTPUUYECKOTO TOKA U MarHUTHOTO NnoToka. 3akoHsl Oma u Kupxroda.

Meroasl MOIEIMPOBAHMUS, aHAIM3a M pacyéra JIMHEHHBIX DJIEKTPUYECKHUX Leleu
MIOCTOSIHHOTO TOKA. AHaNM3 M pacy€T pa3BETBIIEHHBIX JJIEKTPUUECKUX IENeH C HECKOJbKUMU
HMCTOYHUKAMU TMHTAHUS IyTEM COCTAaBJICHMS U pEIIeHUsS CHCTEM YpPaBHEHMM IO 3aKoHaM
Kupxroda, mnpuMmeHeHHs METOJOB Y3JIOBbIX TMOTEHIHAJIOB M HKBHUBAJEHTHOIO AaKTUBHOTO
JIBYXIOJIFOCHHUKA.

OcHoBHBIE CBOWCTBa M 00JaCTM MPUMEHEHHS MOCTOBBIX IIeTel, MOTEHIIMOMETPOB,
JEJIUTEIICH HaIIPSKEHNS U TOKA.

MatpuyHas 3anuch ypaBHeHH 1ienel B 00001eHHBIX Gopmax.

1.2. Dnexmpuueckue usmepenus u npudoopsvl

Meroasl HU3MEpPEHUsS AIEKTPUYECKUX BEJIIMYMH: MpPsSIMbIE W KOCBEHHBIE. AHAJIOTOBBIE
AIIEKTPOU3MEPHUTENbHBIE U LIU(PPOBBIE IEKTPOHHBIE PUOOPHI: YCTPONUCTBO, MPUHIUI AEHCTBUSA,
obrmactu mpuMeHeHHs. M3MepeHHe  INEKTpPUYECKHMX  BEIUYMH: TOKOB, HAIpPsLKEHUH,
CONPOTHUBIIEHUI, MOIIIHOCTU U SHEPTUU.

1.3. Ananu3 u pacuém nuHeunbIX yeneil nepemMeHno20 moKa

CriocoObl mpezcTaBieHUs (B BHJAE BPEMEHHBIX TUarpamMM, BEKTOPOB, KOMILJIEKCHBIX
yuceNn) W TapameTphl (aMIUIMTYJa, 4acToTa, HadajabHas (a3a) CHHYCOUJAIBHBIX (PYHKITUH.
MrHoBeHHOE, cpeaHee U JACHCTBYIOLIEE 3HAYEHHUS I[EPEMEHHOIO0 CHHYCOMJIAJIbHOTO TOKa
(HampsHKEHU).

AKTHBHOE, PEAKTUBHOE U MOJIHOE CONPOTUBIICHUS BETBU. Da30Bble COOTHOLIEHUS MEXKIY
TOKOM M HampsbkeHueM. MOIIHOCTh B Iensx nepeMeHHoro toka. Kosdduument mourHocTu
(cos(¢)) 1 ero TEXHMKO-3KOHOMHUYECKOE 3HAYCHHE.

[Ipumenenne anreOpbl KOMIUIEKCHBIX YHCEN B AJIEKTPOTeXHUKE. KOMIUIEKCHBIH METO.
pacu€ra JMHEHWHBIX CXEeM Ieneil NepeMeHHOro Toka. KOMIIeKCHOe CONpOTUBIEHUE U
KOMILJIEKCHAs! MPOBOAMMOCTh BeTBHU. KoMIIiekcHasi MOIIHOCTh M 0allaHC MOIIHOCTH B LIETAX
MIEPEMEHHOTO CUHYCOUIAIbHOTO TOKA.

Pe3onaHCHBIE SIBJIEHUS B 3JEKTPUUYECKUX LEMAX, YCIOBUS BO3SHUKHOBEHHUS], IPAKTHYECKOE
3HaueHue. Pe3oHaHC HampspkeHUM M TOKOB. YacTOTHBIE CBOWMCTBA LIETIEH NEPEMEHHOIO TOKA.
[lonsiTne o JUHEMHBIX YeTHIPEXMOMOCHUKaX. IloHATHE 00 5SIEKTpPUYECKUX LEemsiX ¢
WHIYKTUBHOU (MarHUTHOM) CBS3BIO.

Ananmu3 u pacuét TpéxdazHbIX LEenei nepeMeHHOro Toka. JIeMeHThl TPEX(Pa3HbIX Lemneil.
Crnioco6bl n300paskeHust U coenuHeHHs (a3 TpEX(a3HOTO MCTOYHMKA NMUTAHUS U MPHUEMHUKOB
sHeprun. CoequHEHHE TMOTpeOHUTENeH SJIEKTPOIHEPTUU 3BE3JI0OW M TPEYroJbHUKOM. Tpéx- H
YETBIPEXTIPOBOAHBIE CXEMBl IHTAaHUS TPUEMHUKOB. Ha3HaueHume HEWTpaJbHOTO MNPOBOJA.
MormrHocts  Tpéxdaznoit nemu. Kosdduuument mommuoctu. Texnuka Oe30macHOCTH MpU
HKCIUTyaTallMM YCTPOUCTB B TPEX(Pa3HBIX LEISX.
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[Ipumenenne a8  aBTOMATU3UPOBAHHOIO  MOJEIMpPOBAaHUS M pacuéra Lenei
POrpaMMHBIX TPOAYKTOB, pa3paboTaHHBIX Ha Kadeape, a Takke IMAKETOB IPOrpaMMm
«Multisimy», «Mathcad», «Excel».

Pa3nes 2. DiieKTpOMarHuTHbIEe YCTPOHCTBA H 3JIeKTPHYECKHEe MAIIMHbI
2.1. Tpancghopmamoput

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

AHanmM3 3MIEKTPOMArHUTHBIX MIPOIIECCOB B TpaHC(HOpMATOpE, CXeMa 3aMEIICHHUS.

[Motrepu sueprum B Tpanchopmarope. Buemnue xapakrepuctuku. [lacopTHbie TaHHBIE
TpaHchopMaTopa H ONpeAeiICHHE HOMUHAJIBHOTO TOKAa, TOKAa KOPOTKOTO 3aMBIKaHUS B
MEPBUYHON OOMOTKE U U3MEHEHUS HAIPSDKEHUSI HA BTOPUYHOM 0OMOTKE.

2.2. Acunxponnuvie mauiunl

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

OHeprerudeckue nuarpammel. [lacnopTHeie JaHHbIE.

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

Paspnen 3. OCHOBBI 3J1€KTPOHUKH
3.1. Dnemenmmnan 6aza coepemMeHHbIX IJIEKMPOHHBIX YCHIPOTICI 8
VYcrnoBHble 0003HAuU€HUs, MPUHIMI JEHCTBUS, XapaKTEPUCTUKHM U Ha3HAYeHHE
MOJIYIPOBOAHUKOBBIX JHOJIOB, TPAH3UCTOPOB, TUPUCTOPOB.
WHuTerpanbHble MUKPOCXEMBI, X Ha3HAUCHUE, KiIaccu(uKaius 1 MapKUpOBKa.
3.2. Ucmoynuku émopu4no2o 31eKmponumanus u yCuaumenu 31eKmpudecKux CUZHa108
[TonynpoBOAHUKOBBIE — BBIIPAMUTENH:  KilaccU(UKAlMs, OCHOBHBbIE  MapaMeTphl.
DNeKTpUYECKUEe CXEMbI U IPUHIUN PaOOThI BHIIPSIMUTENS. DIEKTPUIECKUE QUITBTPHL.
Knaccudukanus 1 0OCHOBHBIE XapaKTEPUCTUKHU yCHIIUTeNe. AHamu3 paboThl OJJHOKACKAIHBIX U
MHOTOKaCKaHBIX ycuinTenei. OOpaTHbIe CBS3HM B ONEPAIMOHHBIX YCHIIMTENSAX, UX BIUSHHE Ha
napaMeTpsl U XapakTepucTuku ycunutens. OCHOBHBIE TUIBI ycunuTeneil Ha 6aze OVY.

4. O0bem yueOHOH TUCUMIIJIMHBI

. 4 cemecTp
Bunpr yaeonoii padornt B 3auetH. en. | B akan. yac.
O0masi Tpy10eMKOCTh JMCHUIUVIMHBI M0 Y4eOHOMY 3 108
IUIAHY
KonTakTHas padora: 1,33 48
Jlexuunu (Jlek) 0,44 16
JlaGopaTtopHubie paboTs (JIP) 0,89 32
CamocrositesbHas padora (CP): 1,67 60
CaMOCTOSTETbHOE U3YYEHUE PA3IeIOB AUCIIUILIMHbI 1.67 59,6
KoHTakTHas camocTosiTeNbHast paboTta ’ 0,4
Bux uTOroBoro KOHTpOJIsA: YK3aMEH 3adeT ¢ OEHKOH
4 cemectp
Buasbl yueoHoit padoThI B 3aueTH. eiL. ACTpOH..
yac.
O0masi Tpy10eMKOCTh AUCHUIIMHBI M0 y4eOHOMY 3 31
ILUIAHY
KonTakTHas padora: 1,33 36
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Jlexuunu (Jlek) 0,44 12

JIaGopatopusie padotsl (JIP) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
CaMocCTOsATENTbHOE U3YUEHUE PA3JIeIOB AUCITUTUIMHBI 1.67 44,7
KoHTakTHas camocrosiTesnbHas padboTa ’ 0,3
Bui HTOroBOro KOHTPOJIs: SK3aMeH 3auer ¢ oeHKOIi

AHHOTaN U padoyeil MPOrpaMMbl JUCHUNIMHBI
«be3onacHOCTD KN3HEAEeATEeILHOCTH»

1. Heas aucuumiaunbl - GopMHpOBaHUE TPODHECCHOHATBFHON KYJIbTYPhl 0€30MMacHOCTH,

MojJ KOTOPOW TIOHMMAeTCS TOTOBHOCTH W CIIOCOOHOCTh JIMYHOCTH HCIOJB30BaTh B

podecCHOHATBHOH JEeSITebHOCTH PUOOPETCHHYIO COBOKYITHOCTh 3HAHUH, YMEHUW M HABBIKOB

st obecnieueHust Oe3omacHOCTH B cdepe MpodecCHOHATBHOM JeATeTbHOCTH, XapakTepa

MBIIIICHUS W [EHHOCTHBIX OPHEHTAllMi, TPH KOTOPBIX  BOMPOCH  0OE30MaCHOCTH

paccMaTpuBaOTCS B KAUECTBE IPUOPUTETA.

2. B pesyabTare oCBOeHHMSI IHCHUIUIMHBI OOY4YaWIIMC MO mporpamMmme

CIEeNHATUTETA TOJIKEH:

Obnadams CIENYIONUMA KOMIIETCHITUSIMHU:

—  CIIOCOOHOCTHIO HCIIOJIB30BaTh HOPMATHUBHBIC MPABOBBIC aKTHI B CBOCH MPO(eCCHOHATBHON
NESITETFHOCTH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K COONIOACHHIO TpaB W OOS3aHHOCTEH
rpaxxnanuna (OK-9);

— TIOHMMaHHUEM POJIHM OXpPaHbl OKPYKaIOLIEH Cpelibl M PallMOHAIBHOTO MPUPOIOTIONB30BaHUS U
JUTsl pa3BUTHS U coxpaneHus nmuBuim3anuu (OK-13).

3uameo:

—  OCHOBHBIE TEXHOC(EPHBIE OMACHOCTH, UX CBOICTBA U XapaKTEPUCTUKH;

—  XapakTep BO3ACUCTBUS BPEIHBIX U OMACHBIX (PAKTOPOB Ha YeJIOBEKa U MPUPOAHYIO Cpeny,
METO/IbI 3aIIUThI OT HUX MPUMEHHUTENBHO K cdepe cBoel mpodecCHOHANbHON AeATeIbHOCTH

Ymems:

—  uaeHTU(GUIUPOBATH OCHOBHBIE ONTACHOCTH Cpeibl OOMTAHUS YEIOBEKa;

— OLIGHMBaTh pPHUCK MX peaju3alud, BbIOUpaTh METOAbl 3alUTHl OT OMACHOCTEH
MPUMEHHUTENBHO K cdepe cBoeil mpodecCHOHaIbHON AesITENFHOCTH U CIIOCOOBI 00ecTIeYeHHU s
KOM(OPTHBIX YCIOBUH KU3HEACATEIHHOCTH

Braoemy:

— 3aKOHOJATENIbHBIMH M TMPaBOBBIMH aKTaMHd B 001acTh OE30MaCHOCTH W OXPaHbI
OKpYyXaromei cpeibl, TpeOoBaHUSAMU K 0€30MaCHOCTH TEXHMYECKUX PETIaMEeHTOB B cdepe
npodeccuoHaAIBHON 1eATEIbHOCTH;

— crnoco0aMu ¥ TEXHOJIOTUSIMU 3alIUTHI B YPE3BBIYANHBIX CUTYAIUSAX;

—  MOHATUHHO-TEPMHHOJIOTMYECKHUM armnapaTroM B 00J1acTH 6€30MacHOCTH;

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

3. KpaTkoe conep:kaHue IUCHUILINHBI

1. BBenenue B Oe3omacHocTh. OCHOBHBIE MOHATHS W ompenaeneHus. besomacHocTh 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 Ha YEJIOBEKAa BPEIHBIX M OMACHBIX (DAKTOPOB Cpebl
obuTaHusl.

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. OmacHeie MexaHndeckue GakTopsl. IIpomeccsl ropeHust 1 MOXKapoB3PHIBO-
OIacHbIE CBOMCTBA BEIIECTB U MaTepuasoB. CTaTUUECKOE IIEKTPUUECTBO.

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

OCHOBHBIEC TIPUHIIHIIBI 3aIIUTHL. 3alUTa OT XUMUYECKUX U OMOJIOTHYECKUX HETaTUBHBIX
¢dakTopoB. 3ammTa OT SHEPreTUYECKHX BO3JCHCTBUUA M (pusmyeckux moned. OOecrieueHne
0€30MaCHOCTH  CHCTEM, pPalOTalOMMX TMOJ JaBJI€HHWEM. be30macHOCTh  JKCIUTyaTaluH
TpYOOTIPOBOJIOB B XMMHUYECKOW MPOMBINUICHHOCTH. be3omacHas sKcIuTyaTtanusi KOMIIPECCOPOB.
AHanu3 ¥ OLIeHUBAaHUE TEXHOTECHHBIX U IIPUPOJIHBIX PUCKOB.

5. Ob6ecnieuenrie KOMPOPTHBIX YCIOBUM JJIsl )KU3HU U JEATEIHHOCTH YesioBeka. [lonsitue
KOM(DOPTHBIX WM ONTHMAIBHBIX YCIOBUH. MuKpokimmar nomernieHuidi. OCBeIIeHne 1 CBETOBas
cpela B IOMEIECHNH.

6. Ilcuxousunosiornueckre 1 ProHOMUYECKIE OCHOBBI 0€30MMaCHOCTH.

[Icuxuueckre mpouecchl, CBOMCTBA U COCTOSIHMS, BIUSIOUIME Ha Oe30macHOCTb. Bunel n
YCJIOBUS TPYAOBOM JI€ATETLHOCTH. DPTOHOMUYECKUE OCHOBBI O€30TTACHOCTH.

7. Upe3BbI4aiiHbIe CUTYallMM M METOJIbI 3aLIUThI B YCIIOBUAX X PeAIN3aLUH.

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

Pamnanonnsie  aBapuu. [lpuOopsl  pagualiMOHHOM, XMMHMUYECKOM pa3BelKu U
JIO3UMETPUYECKOTO KOHTPOJIA. Ype3BbIYalHbIE CHUTyalldd BOEHHOIO BpPEMEHHU. 3alluTa
HAceJIeHWs B YpPEe3BbIYAMHBIX CUTyalUAX. YCTONYMBOCTh (YHKIMOHUPOBAHUS OOBEKTOB
SKOHOMMKH B UPE3BBIYAWHBIX CUTYaIUSX.

8. YmpaBnenue 6€30MaCHOCTHIO KU3HEIEATETLHOCTH.

3akoHOJATENbHbIE U HOPMAaTHBHBIE IPABOBBIE OCHOBBI YIIPaBJICHHS OE30MACHOCTHIO
KU3ZHEJCATEIbHOCTH. DKOHOMHYECKHE OCHOBBI YyIpaBieHUs Oe3omacHOCThio. CTpaxoBaHHE
puckoB. ['ocynapcTBeHHOE yrpaBieHHe 0€30MaCHOCTHIO.

4. O0beM yueOHOH TUCUMIIIIMHBI

Bun yaeOHo# paboTh 4 cemecTp
B 3aueTHEBIX B akanem.
[1150305006:0'¢ qyacax

OO6mrast TpyA0€MKOCTh JTUCIUTLTHHBI 4 144
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 1,33 48
Jlexknuu 0,89 32
[IpakTueckue 3aHATH - -
JlaGopaTopHbie pabOTHI 0,44 16
CamocrosiTesibHas padora 1,67 60
KoHnTakTHas camocrosiTenbHas paboTa - -
[ToaroroBka K 1abopaTopHbIM paboTam 0,56 20
CaMOCTOSATENTbHOE U3YYEHUE PA3Ie0B AUCIUILIMHBI 1,11 40
Bujabl KOHTPOJISI:
IK3aMeH 1,0 36
KoHTakTHas paboTa — MpOMEXYTOYHAs aTTeCTalMs 1,0 0,4
IToaroroBka K 3K3aMeHy 35,6
Bua uTOoroBoro KOHTpoJIsi: IK3aMeH

Bun yae6HO# paboThI 4 cemectp

B 3ayerHbIX B actpon.
eAMHUIAX gacax

OO61ast TpyA0eMKOCTh AUCIUTIITUHBI 4 108
KonTakTHasi paboTa — ayANTOPHBIE 3AHATHS: 1,33 36
Jlexkuu 0,89 24
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IIpakTrueckue 3aHATHS - -
JIaGopatopHbie pabOTHI 0,44 12
CamocrositesibHast padora 1,67 45
KonTakTHas camocTositenbHast pabora - -
[TonroroBka k 1abopaTopHbIM paboTam 0,56 15
CaMoCTOSATENbHOE N3YUCHUE PA3ICTIOB JUCITUTIIMHBI 1,11 30
Buabl KOHTpOJIA:

JK3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 1,0 0,3
[ToaroToBka K 3K3aMeHy 26,7
Bu HTOroBOro KOHTpOJIs: IK3aMeH

AHHOTaN U padoyeil mporpaMme TUCHHUINJIMHBI
«IIpouecchl U anMapaTbl XMMHYECKOI TEXHOJIOTHID)

1. Heap AUMCHMUILUIMHBI - BMECTE C IUCIHHUIUIMHAMH OOIIEH XUMHYECKON TEXHOJIOTHH,
XUMUYECKUMH TIPOIIECCAaMH W pEakTopaMu W JIPYTUMH, CBsI3aTh OOIIEGHAy4YHYIO |
OOIIENHKEHEPHYIO TOATOTOBKY XHWMHUKOB-TEXHOJOTOB, YTO HEOOXOAMMO TIPH TMOATOTOBKE
WH)KEHEPOB TO JAaHHOMY HAMPABJICHHUIO 11 HAYYHO-HCCIIEIOBATEIBCKOW W TMPAKTHYECKOM
paboThl HA MPENTPUITUSIX.

2. B pesyabrare wu3ydYeHMs AUCHUIUIMHBI O00y4Yawuuiics 10 mporpaMmme
CHEeNNATUTETA JOJI/KEeH:

Osnademu credyrowumu KOMnemeHYusIMu:

- CIOCOOHOCTBIO HUCIIOJIB30BATh MAaTEMAaTUYECKUE, ECTECTBEHHOHAYYHbIE U MH)KEHEPHbIE 3HAHUS

JUTsI peleHus 3a/1a4 cBoer mpodeccruonanbaoi aestenpHocTr (OITK-1);

- CIIOCOOHOCTBIO MPO(ECCHOHATBFHO HCHOJIb30BaTh COBPEMEHHOE TEXHOJOTHYECKOE H

aHAJIMTUYECKOE 00O0pyIOBaHHE, CIOCOOHOCTHIO K MPOBEACHHUIO HAYYHOI'O HCCIEAOBAHUA U

aHAJIM3Y TOJIYYEHHBIX MPHU ero mpoBeaeHuu pe3yabratoB (OI1K-2).

3namo:

— OCHOBBI TEOpPUM TIEpPEHOCAa UMIIYJbCa, TeIJla M MAacChl; MNPUHIUNBI (UZHYECKOTO
MO/JIEIMPOBAHUS IIPOLIECCOB; OCHOBHBIE YPaBHEHHUs IBUKEHUS >KMJIKOCTEH; OCHOBBI TEOPUU
TEIUIONEepeIaun; OCHOBBI TEOPUU MacCOIEpelaud B CUCTEMAaX CO CBOOOIHOM U HEIOIBHKHOM
rpaHunei pazzgena ¢a3; TUIOBBIE MPOLECCHl XMMHYECKONW TEXHOJIOTMH, COOTBETCTBYIOILIUE
anmnaparsl U METOJbl UX pacyeTa;

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

— OCHOBHbBIE PUHIIMIIBI OPTaHU3AUU IPOLIECCOB XMMUYECKON TEXHOJIOTUH.

Ymemy:

— OIpEeAeATh XapaKTep ABMXKEHUS )KUAKOCTEHN U ra30B; OCHOBHBIE XapaKTEPUCTUKH MPOLIECCOB
TEIUIO- M MacColepeaur; pacCYUTHIBATh IapaMeTpbl W BbIOMpaTh ammaparypy s
KOHKPETHOT'O TEXHOJIOIMYECKOT0 IIPOLECcca;

— PacCUYUTHIBATH OCHOBHBIE XapAaKTEPUCTUKH XHMMHKO-TEXHOJIOTHUYECKOTO TMpoliecca, BHIOUPATh
palMOHANBHYIO CXEMY

Braoemo:

— METOJaMU TEXHOJIOTMYECKUX PACUE€TOB OTAEIbHBIX VY3JI0B U JETajed XUMHU-YECKOTO
000pyI0BaHNUS;

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

— MeToJaMH aHaju3a M pacyeTa MPOIECCOB B MPOMBIIUICHHBIX ammapatax, BbIOOpa HX
KOHCTPYKIIUH, ONIPEICTICHIS TEXHOJIOTHYECKIX TToKa3aTenel pa-00Thl anmaparos..
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3. KpaTkoe coaepkaHue JMCUMILTHHBI

Pazpnen 1. 'mapoanHaMuyeckne Npouecchl M aNMapaTbl XMMHUYECKOI TEXHOJIOTH H.

1.1. Brenenue B qucuuminHy. OCHOBHbIC TOHSATHUS U ONPEICICHHUS.

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

OcHOBHBIE 3aKOHOMEPHOCTH TIPOLIECCOB M OOIIME TMPUHIHUIIBI pacyera arrmapaToB
XUMHUYECKON TEXHOJIOTHH.

Kunkoctr m ra3el. Knaccudukamnus skunkocteit. neanbHas xuakocts. KanenbHble u
ynopyrue KuakocTdu. Cuiibl, JCHCTBYIOIIME B JKHAKOCTU: MAaCCOBBIE M TIOBEPXHOCTHBIE.
Hamnpsbkenus B )KUIKOCTSX U Ta3ax (TaHTeHIIMAIbHbIE U HOpMaJbHbIC). CBOMCTBA )KUAKOCTEH.

Monens HenpepbIBHO cpenpl. [loHsATHE PU3NYECKOTo 3IeMEHTapHOro 00beMa.

1.2.  OCHOBBI TEOPHH TEPEHOCA.

OCHOBBI TEOpUH SBJICHU MTEPEHOCA: aHATN3 MEXaHU3MOB, MOJISTTUPOBAHUS U Pa3pabOTKU
0000IIIEHHBIX METOJIOB pacueTa THAPOMEXaHMUECKUX, TEIJIOBBIX U MaCCOOOMEHHBIX MPOIIECCOB
u anmapatoB. (DOEHOMEHOJIOTMUECKHE 3aKOHBI TIEPeHOCa HWMITYJIbCa, MAacChl W JHEPTrHUHU.
MonexkynsapHblii W KOHBEKTHBHBIM mepeHoc. OOmmue 3aKOHOMEPHOCTH THAPOJAMHAMHUKH,
TEIUIOTIEpeIadl M Maccomepenavyr. B3auMoOcCBsI3b OSTHUX MPOIECCOB B MPOMBIIUICHHON
anmapatype. Posb siBIeHUI epeHoca Mpu XUMHUYECKHUX MTPEBPAIICHUSX.

MarepuanpHbie W dHEpreTuyeckue (TEIJIOoBbIC) OallaHCHI; OMPEIETICHHE MAacCOBBIX
MMOTOKOB W DSHEPreTHMYECKHX 3aTpar. YCIOBUS PAaBHOBECHS U ONpENEICHUE HaIpaBICHUS
npoueccoB mnepeHoca. OOuMil BUJ YpaBHEHHMH CKOPOCTH IPOILIECCOB; JBIKYLIUE CHIIBI U
KuHeTH4YecKue kKoddduiuenTsl. Jlumutupyromme craauu.

1.3.  T'mapocraTtuka.

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

1.4.  T'mapoauHamMuka.

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

[Togo6HOoe mpeobpazoBanue ypaBHeHuss HaBbe-Crokca. bespasmepHblie mepeMeHHbIE -
KPUTEPUHU THIAPOIUHAMUYECKOTO moaoous (Dinepa, PeliHonbaca, @pyna, roMOXpOHHOCTH), UX
¢busznueckuil CMBICT; THapaMeTpuueckue Kputepuu. KpurepuaibHOEe YpaBHEHHE JBUKCHUS
BSI3KOM KUJKOCTH.

VYpaBHeHHE IBWKEHHsS Oiiaepa. DHEPreTHYECKUH OallaHC CTalMOHAPHOTO JIBHKCHHS
UJeaNbHON XUJAKOCTU. YpaBHEHHE bepHymnu [ uacalbHOW M peanbHOM KUAKOCTH. Ero
MPaKTUYECKUE TMPUIOKEHHUs (ucrtedeHue xuakocted, TpyOka Iluto-Ilpanarns). IlpuHiumns
U3MEpeHusi CKOpoCTel M pacXxoJOB  JKUIKOCTH  JAPOCCEIbHBIMU  MpUOOpaMu U
MMHEBMOMETpUYecKUMU TpyOkamu. OmpeneneHue pacxoll0B MPHU UCTEYCHHUH XUAKOCTEH depes
OTBEPCTHS WM HACAJIKH.

lMunponunamMuyeckue pexXxuMbl ABIKEHUS )KUIKOCTEH: JIaMUHAPHBIN U TypO yICHTHBIMH.

Uucno PeliHonbaca M €ro KpUTHYECKHE 3HA4YeHHUs. MexXaHu3Mbl JIAMUHAPHOTO U
TypOynentHoro teueHuil. [lonsitue typOynentHoctu. IlpencraBieHuss 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.

Pacnipenenenne ckopocrteil o paauycy TpyObl IOCTOSSHHOTO CEYEHHs MPU JTaMHUHAPHOM
CTallMOHAPHOM TE€UYEHUHU.

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

I'mapaBnuueckoe CONMpPOTHBICHUE MPU TEUEHUU KUJKOCTEW M ra3oB. Pacuer motepp Ha
Tpenue (ypaBHeHue Jlapcu-BelicObaxa) m Ha MecTHble comnpoTuBieHHs. COOTHOLIGHUS 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 aIapaToB.

1.5. Ilepemenienne xKUAKOCTEN.

[lepemernienue XKUAKOCTEH C MOMOMIBIO MAIIWH, MOBBINAIOMNX AaBieHHe. OObeMHbIE
(mopIIHEBbIE, POTAL[MOHHBIE U JIp.) U JUHAMUYeCKHe (LEHTPOOEk HBIE, OCEBbIE U Jp.) HACOCHI.
OcHoBHBIE TIapamMeTpbl PabOThl TUIPABIMYECKUX MAIIUH: TPOU3BOJUTEIBLHOCTh, HAIop,
moirHocTh, KITJI.

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
HACOCOB - IEHTPOOEKHBIX, OPIIHEBBIX (TUIyHXKEpHBIX) U Jp. CBA3b Hanopa, mouHocTd 1 KI1/]
C MPOU3BOUTEIHHOCTHIO (XapaKTEePUCTUKU HAacocoB). PaboTa HAacocoB Ha ceTb M MX BBHIOOD;
perynupoBaHue MPOU3BOIUTEIHHOCTH.

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

2.1. OCHOBHbIE MOHATHUS U ONIPE/IEICHMS B TEIJIONEpeIaye.

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

CranvoHapHBIN MU HECTAIMOHAPHBIA MEPEHOC TEIIOTHL. TemneparypHoe nojie, rpaJueHT
TEeMIIepaTypbl U TEIIOBOM MOTOK; TeIUIoNepeaya 1 TeriooTaaqya. TeMnepaTyponpoBOIHOCTh —
TEIJIOMHEPIIMOHHBIE CBOICTBA Cpebl.

2.2. Ilepenoc sHepruu B hopMe TemIOThI.

TennoBoit OanmaHC Kak YacTHBIM Cclydall sHepreTmdeckoro Oanmanca. OrmnpejeneHue
TEIUIOBOM HArpy3KH ammapara Npu U3MEHEHUM U 0e3 HM3MEHEHHs arperaTHOro COCTOSHHSL.
Pacxon Temmonocurenei.

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

CranuoHapHblif MepeHOC TEIUIOThl uepe3 IUIOCKWE U UWIMHIPUYECKUE CTEHKHU.
CoueraHre MEXaHU3MOB [IEPEHOCA TEIJIOTHI (TEMJIONPOBOJHOCTH, KOHBEKIUH, U3ITyUYEHUS).

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

TermooOMeH npu U3MeHEHHH arperatHoro coctosHus. Konaencanus napos. @opmyna
Hyccenpra. TemmooOMeH npy KUTICHHUH.

PannantHbelil TemonepeHoc. B3anMHOe wu3nydeHue Ten. PaamaHTHO-KOHBEKTHMBHBIN
MEPeHOC TEIUIOThl. PacdeT moTepp TEIIIOTH ammapaTaMd B OKPYKAIOLIYIO Cpely U TeIIOBOU
n3ossui. OCHOBHOE ypaBHEHHE TeIonepeaayu.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHKAX.

Temonepeaua B MOBEPXHOCTHBIX TEIIOOOMEHHHUKAX. AJJAUTUBHOCTh TEPMHUYECKUX
conpotuBiieHuid. CpeqHsis ABIKYIIAs cuiia Teronepenaun. OnpeneneHue cpeHei IBUKYIIeH
CIWIIBI B ammapaTax pas3ld4yHbIX KOHCTPYKIMi. B3aumMHOe HampaBieHue JBHXKEHUS
TerioHocuTeneil. PacueT moBepxHOCTH TEMI00OMEHHUKOB.

CrocoObl MOABOJAa W OTBOJA TEIUIOTHI B XUMHUYECKOW TeXHONOruu. TpeboBaHus,
MpenbsBIsieMble K TemoHocuTensM. OO0orpeB BOASHBIM TapoM, BBICOKOTEMIIEPATYPHBIMU
OpPraHMYECKUMHU TETUIOHOCUTENSIMH, TOTMOYHBIMHU razaMu. CrocoObl snekTpoobdorpeBa. OTBOJ
TETJIOThI BOJIOM, BO3AYXOM M HU3KOTEMIIEPATYPHBIMHU TEIIIOHOCUTEISIMU.

TemnooOMeHHbIe ammapaThl; uX kinaccupukanus. OCHOBHBIE THIIBI TMOBEPXHOCTHBIX
TEIUIOOOMEHHUKOB  (TpyOuaThle, IJIaCTHHYAThIe,  ammaparbl ¢  [epPeMElIUBaIOIUMU
ycrpoiictBamu U T.A.) CMecUTENbHbIE TeJIO0OMEHHUKH: TPaIMPHH, KOHJICHCATOPHI CMEIICHUSI.
Brei6op onTuManbHBIX KOHCTPYKUIMN W YCIOBUH JKCIUTyaTallud TEMJIOOOMEHHBIX ammaparos.
OcHOBHBIE TEH/ICHIIUU COBEPIICHCTBOBAHHUS TEINIOOOMEHHBIX alIapaToB.
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Pazgen 3. Ilpouecchl M anmapatbl pa3jiesieHHsl TOMOTeHHBIX CHCTeM (OCHOBHbBIE
Maccoo0OMeHHbIe MPOLEeCcCh).

3.1._OcHOBHBIE IOHATHS U OIPEJEIICHUS B Maccollepe1aye.

Knaccugukamuss mnpoueccoB maccooOMeHa. OCHOBHBIE TIOHSTHSL W ONPEACICHUS.
[Iporneccsl co cBOOOTHON M (UKCHPOBAHHOM TpaHMLed paszena (a3 u ¢ pasaessitouiei (asbl
neperopoakoit (Memopanoii). Hocurenu u pacnpenensiembie BemectBa. CrocoObl BhIpAKEHUS
cocraBa (a3.

OU3UKO-XUMUYECKHE OCHOBBI MacCOOOMEHHBIX IPOLECCOB. PaBHOBECHBIE YCIOBHS H
OTpeNeNieHue HampaBlieHHs TepeHoca BemiectBa u3  ¢aszel B ¢azy. Koaddunumentsr
pacnpenenenus. [lonstue o macconepenaue 1 MacCoOTIaue.

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

3.2. MexaHu3MBbl [IEpEHOCa MacChl.

YpaBHEHNE HEPA3PHIBHOCTH ISl IBYXKOMIIOHEHTHOH CUCTEMBI.

JuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEHOCAa MAcChl B OMHAPHBIX Cpefax.

Juddy3MoHHBIN NOrPaHUYHBIN CIIOH; MPOQHIN KOHIIEHTPALIUK U CKOPOCTEN B IOTOKAX.

Koadpunumentsr maccootnaun. OCHOBHBIE MOJEIbHBIE MPEACTABICHUS O MEXaHHU3ME
MaccoOTJauu.

MonenpoBanue KOHBEKTUBHOTO MaccooOmena. UYucna Hyccenbra, Ilekne, lpanaris,
®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 ¢ Oe3pa3MepHBIMH IEPEMEHHBIMH.

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

Brnusiaue ycnmoBumii  (TeMmeparypbl, JaBJICHHS, KOHIIGHTpaIlMi) Ha HalpaBJCHHE
MaccorepeHoca Ha mpuMepax adbcopOunm; MPUHIKAIIBE BEIOOpa aOCOPOCHTOB.

3.3. ®a30BOE paBHOBECHE.

MarepuanbHblii 6ajgaHC HENPEPHIBHOIO YCTAHOBMBILEIOCS IIpoliecca MpU Pa3IMYHBIX
crioco0ax BbIPaKEHUS COCTABOB (pa3 M UX PACXOJ0B; ypaBHEHMsI pabouuX JIUHUM.

[IpenenpHble  KOHLEHTPALMM  paclpeiesieMoro KOMIIOHEHTa B OTHAIOIed U
u3BIeKaromen ¢a3ax A1 NPOTUBOTOYHBIX IPOLECCOB. MaKCHMMalbHO BO3MOXHAs CTENEHb
W3BJICYEHUS, MUHUMAJIbHBIN U ONITUMAJIbHBIN PacXo/ibl H3BJIEKAOLIEH (a3bl.

3.4. Metoab! pacuéra pa3sMepoB MacCOOOMEHHbBIX KOJIOHHbIX allaparos.

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

PanmonanbHbli BEIOOP B3aMMHOTO HalpaBleHHs IBHXEHUS (a3 U OpraHu3alyy MOTOKOB
B MaccooOMEHHBIX ammnapaTax. Pacder MaccOOOMEHHBIX MPOLIECCOB U amNapaToB sl CUCTEM 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 MOHATHS TEOPETUYECKON CTYNEHH pa3feeHHUS.
[TonsTne ymucna eIUMHMIl TMEpeHOca W BBICOTHI €IMHUIIBI nepeHoca. dakrop Mmacconepenayu.
Cpennsisi nBHXKyIIas Cwia Maccoleperaud. BiMsHue NpoJoJbHOIO NepeMelInBaHus Ha
CPEAHIOI JBIDKYILYIO cUiIy Maccomepenauu. Ilponenypa pacuera, OCHOBaHHas Ha OOBEMHBIX
koapduureHTax Macconepenauu. I'padudyecknii 1 aHaNUTHYECKUI METO/IBI pacyera.

Pacuer BBICOTBI MacCOOOMEHHBIX amMapaToB €O CTYNEHYaTbIM KOHTakTOM (a3.
D¢ dextuBHOCTH cTyneHn 1o Mpapdpu. CBs3p uucia eIUHHUIl nepeHoca U JokaimbHoro KII/]
cTyneHn 1o Mbdpdpu. UMCIeHHBIH pacdyeT «OT CTYNEHH K CTYNEHH» U ero rpaduueckas
MHTEPHpETaIHs C UCIOIb30BAHUEM «KMHETUYECKON JTMHUMWY». YUeT CTPYKTyphl moTokoB u KIIJ]
Tapenku. OcoOEHHOCTH pacyeTa TapeiabuyaThiX KOJIOHH Ha OCHOBE IOHSTHS TEOPETHYECKOH
Tapenku. Ynucio 1efCTBUTENbHBIX M TEOPETUUECKHUX TapelaoK. DPPEeKTHBHOCTD TapEIIKH.
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PanmonanbHbI BEIOOp B3aUMHOTO HAMpaBJICHHS IBMKCHUS (a3 U OpraHU3aIii IOTOKOB
B MacCOOOMEHHBIX aIllaparax.

3.5. A6copbuusi.

OOmue TpUHIMIBI YCTPOUCTBA W KiIaccH(UKAIMs ammapaToB JUIsi MacCOOOMEHHBIX
MIPOLIECCOB B crcTeMax '"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 JKUTKOCTH.

CxeMbl a0COPOIMOHHO-AECOPOLIMOHHBIX YCTAaHOBOK C BBIJCICHHEM H3BJICYCHHOTO
KOMIIOHEHTa W pereHepauueil abcopOeHTa (necopOuuel Ipu MOBBILIEHHOW TeMIleparype,
MTOHIKCHUEM JaBJICHUS, OTYBKOW WHEPTHBIM HOCHUTEIIEM ).

3.6. ductmusanus. PexTudukarusi.

Paznencane qUCTHIUISIMEH )KUIKMX TOMOTCHHBIX CMECEH M COKMIKEHHBIX T'a30B; 00JacTH
MPUMEHCHHSI 1 OCOOCHHOCTH IPOBEICHUS TIPOIIECCOB MPH PA3TUIHOM JIABJICHUM.

[TapoXuaAKOCTHOE paBHOBECHE MJISI CUCTEM C TMOJHOM W OTPAHMYEHHON B3aMMHOMU
pacTBOPUMOCTBIO W €r0  BJIHMSHHE Ha  BO3MOXXHOCTh  pa3felicHUsT  KOMIIOHEHTOB
TUCTHJUTSIITHOHHBIMEI METO1aMu. Pacder paBHOBeCHs TS MCATbHBIX OMHAPHBIX CMECEH.

[Ipoctas m ¢paknrioHHass TMEeperoHka; MeperoHka c aeduiermamnueii. MaTtepuanbHbII
OanaHc, pacdeT BbIXOJa MPOAYKTA U €ro CPEIHEro COoCcTaBa MpH MEeperoHKe OMHAPHBIX CMECEH.
CxeMbl ycTaHOBOK. TeruioBble OamaHChl M pacyeT pacxXxoJOB TEIJIOHOCUTENEH JId JTHUX
MIPOLIECCOB.

Pextuduxarms. OU3HKO-XMMHUYECKHE OCHOBBI M OCOOEHHOCTH YCIOBHUH IMPOBENEHUS
nporteccoB. CXeMbl YCTaHOBOK JJIsI HEIPEPHIBHON M TIEPUOIMYECKON PEeKTU(UKANA OMHAPHBIX
cmeceit. OCOOEHHOCTH YCTPOMCTBA anmaparoB (HACaJ0YHBIX W TapelbyaThIX KOJOHH) M BBIOOpA
pEeXKUMOB WX paboThl Mpu pekThudukanuu (1Mo cpaBHEHHUIO C abcopOrmeit). OcoOeHHOCTH
yCTpoOiicTBa U BapuaHThl pabOTHI HcTiapuTene 1 1ederMaToposB.

MonenupoBanue U pacueT MPOLECCOB M allapaToB MPU HENPEPHIBHOM peKTU(UKALNUN
O6uHapHbIX cucteM. OCHOBBI YHMCIEHHOTO U TIpadOoaHAIUTUYECKOTO0 METOJ0B. MarepuanbHbIi
Oamanc. PabGoume muaMmM. OmnpeneneHrue MHUHUMAJIBLHOTO W pabodero (haerMoBOro YmMCa.
TemoBoil GanaHc M pacyeT pacxoJOB TeIUIOHOcUTene. [IpHHIUIBI TEXHUKO-3KOHOMUYECKON
ONTUMM3ALIMM TpU pacueTe padodero (rerMoBOro umuciaa, pa3MepoB ammaparypsl 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 MOHSATHS M METOJIBI.

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

Onenka 5¢deKTUBHOCTH U BBIOOP ONTHUMANBHBIX MPOIECCOB U ammapaToB Jyis
pa3/esieHus TeTepOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

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

[Iporecchl oTcTauBaHusl U yCTPOWCTBO ammaparoB pa3felieHUs] CyCIeH3Ul, SMYIbCUI U
nelieil. PacdyeT MOBEpXHOCTH OCAXKICHUS U MPOU3BOIUTEIILHOCTH OTCTOMHUKOB. Y CTPOMCTBO U
JecTBHE IUKIOHOB (IIPOCTBIX U OaTapeiHBIX), TUIPOIIMKIOHOB.

4.3. TeueHue >KUIKOCTH YePe3 HEMOABIKHBIC 3€PHUCTBIC U MICEBI00KIKEHHBIE CIOU.

3HaueHne TUIPOJMHAMHKHN 3EPHUCTHIX CIOEB B Tpolleccax (UIbTPOBAHUS, TEIUIO- U
MaccooOMeHa, TeTeporeHHoro katanm3a W Jp. OCHOBHBIE XapaKTEPUCTUKH OTHX CJIOEB:
JMCIIEPCHOCTD, YIeTbHas MOBEPXHOCTh, MOPO3HOCTh, IKBUBAJICHTHBIN AHaMeTp KaHaioB. Pacyer
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TUAPABIMYECKOTO COMPOTUBJICHUS Cl0s. [ MIapaBIMyYecKOe COMPOTUBIICHHUE CIIOEB HACAJOK
MIPOMBIIIIJICHHBIX MAacCO- U TEMJI0O0OMEHHBIX ammapaToB.

Pexxumbl TedeHUs TOTOKOB B HACaJ0YHBIX KOJOHHAX. [ MIpaBIM4YecKOe COMPOTUBIICHUE,
SIBJICHUS TIOJIBUCAHUS, 3aXJICOBIBAHUS U MHBEPCUU (a3 U pacdyeT COOTBETCTBYIONIUX CKOPOCTEH.

lupponuHamMuka TCEBIOOKWKEHHBIX (KHIsiux) cioeB. OOnacT MpUMEHEHUs
IICEBI00KMKEHUSL. OcHOBHBIE XapaKTEePUCTUKU IICEBI00KMKEHHOT0 COCTOSTHUSL.
MuppaBnuueckoe conmpoTuBieHue. Pacuer ckopocTeit MceBI00KIKEHUSI 1 CBOOOIHOTO BUTAHUS,
BBICOTBI  TICEBJIOOKMKEHHOTO  cJIosl. OIHOPOJHOE W HEOJHOPOTHOE IICEBIIOOKMKEHUE.
Oco0OeHHOCTH TICEBIOOXKIDKEHUSI TIOJMUAMCIICPCHBIX coeB. [IHEBMO- ¥ THIPOTPAHCHIOPT
3€pHUCTHIX TBEPBIX MATEPUAJIOB.

4.4. PuiabpTpoBaHUE CYCHEH3UI M OUMCTKA a30B OT IIbUIEH.

Crnennduka MoOBEACHUS OCAIKOB KaK 3€PHUCTBHIX CJIOEB: CKUMAeMble M HEC)KHUMaEMBbIE
ocaiku. Buubl (GUIBTPOBAIBHBIX mMeperopofok. @akTopel, BIUAIOIIUE HA CKOPOCTh
(bunpTpOBaHUSI. dunbTpOBaHKE npu MOCTOSIHHOM CKOPOCTH (buIBTPOBAHUS.
DKCHEPUMEHTAIBHOE OTPECICHINE KOHCTAHT ypaBHeHUs ¢uiabTpoBanus. Knaccudukanus u
YCTPOWCTBO OCHOBHBIX THIIOB HEMPEPHIBHO M TEPHOIUYECKH paboTaronux (QUIbTpoB u

GUIBTPYIOIIUX LHEHTPUPYT.

4. O0bem yueOHOH TUCUMIIIIMHBI

Cemectp
Bceero
Bunx yaebHol paboThI S 6
3E Axap,. 3E Axaj. 3E Axaj.
q. q. 9.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 11 396 5 180 6 216
KonTakTHasi paboTa — ayIuTOpHbIE
3AHSITHS: 4,45 160 1,78 64 2,67 96
Jlexmun 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
CamocTosiTesibHasi padboTa 4,55 164 2,22 80 2,33 84
CamMocTosTenpHOE H3yUeHHEe pa3ieiioB 4,55 164 2.2 20 2.33 24
JIACIIMILTUHBI
Bujabl KOHTpOJIS:
IK3aMeH 2,0 72 1,0 36 1,0 36
KonrtaktHas paboTa — mpoMexyTouyHas
aTTecTamus 2,0 0.3 1,0 0.4 0,1 0.4
[loaroroBka K 3K3aMeHy. 71,2 35,6 35,6
Bua uToroBoro KOHTpoJIsi: IK3aMeH IK3aMeH
Beero Cemectp
Bun yue6Ho#t paboThl S 6
3E Actp. 3E Actp. 3E Actp.
9. 9, 9,

OO61ast TPYA0EMKOCTh AUCHUTITUHBI 11 297 5 135 6 162
KonTakTHast paboTa — ayAnTOpHBIE
N —— 4,45 120 1,78 48 2,67 72
Jlexun 1,78 48 0,89 24 0,89 24
[TpakTaeckue 3anstus (I113) 1,78 48 0,89 24 0,89 24
JlaGopatopusie padotsl (JIP) 0,89 24 - - 0,89 24
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CamocrosiTesibHas padoTa 4,55 123 2,22 60 2,33 63

CaMocTOATeIbHOE U3YUEHHUE Pa3/IeioB 4,55 123 2.2 60 2.33 63

JIACLIMILTNHEI

Bujabl KOHTpOJIA:

IK3aMeH 2,0 54 1,0 27 1,0 27

KoHnrakTHas paboTa — IpOMEXKYTOYHAsS

aTTecTalus 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

AHHOTALUA paﬁoqeﬁ nporpamMme JUCHUIIJIMHBI
«Oﬁlllaﬂ XUMHUHYECCKAA TCXHOJOIusi»

1. Heab aucumniuHbl — ¢GopMupoBaHMe 3HAHMH B 00JacTH peaju3allid XMMHMKO-
TeXHOJIOTHYEeCKHX MPOLECcCOB € YU4eTOM (PH3MKO-XUMHYECKUX 0COOEHHOCTEeH MPOTeKaIoIuX
peakuuii, BbIOOPAa ONTHMAJBHBIX YCJIOBHH peaju3yeMbIX TMpoOLeECcCOB, Bbi0opa
3((peKTHUBHBIX PEaKTOPOB, NMPHOOpPeTeHHS HABBIKOB B COCTABJIEHUHM MATepPUAJIBbHBIX H
TEIVIOBBIX 0a/1aHCOB, B pacyere NPOLECCOB M PEaKTOPOB HA OCHOBE MATEMATHYECKOI0
MO/IeJINPOBaHUs, TMOJIyYeHMs] 3HAHMH B o00JacTH pa3paboTku 3HeprocéeperawIMX
XuMHKO-TexHoornyeckux cucreMm (XTC), 6e30TX0QHBIX U MAJTOOTXOAHBIX TEXHOJIOTHIl HA
NpuMepe COBPeMEHHbIX IPOU3BO/ICTB.

2. B pesyabrare u3y4YeHMs AUCHUILUIMHBI O00y4YamlMiics IO Mporpamme
CHEeHAINTETA 10JIZKEeH:

O¢nadems cjienyr0OmMMHA KOMIIETEHIITUSIMU
— CIOCOOHOCTBIO HCIIOJIB30BaTh MaTEMaTUYECKHE, E€CTECTBEHHOHAYYHbIE M HWHKCHEPHBIC
3HAHUS JUIsl pelieHus 3a1a4 cBoeit mpodeccrnonanpHoi aestenpHocTH (OIIK-1);
3uameo:
— OCHOBBI TEOPUHU XUMUYECKHX IIPOLIECCOB U PEAKTOPOB;
— METOJIOJIOTHIO HCCJEIOBAaHUS B3aUMOJCHCTBUS XMMUYECKUX TPEBpAIICHUA U SBJICHUN
MepeHoca Ha BCeX MaCIITa0HBIX YPOBHSX;
— METOJIMKY BbIOOpa peakTopa u pacyéra mnpoiecca B HeMm;
— OCHOBHbBIE PEAKIIMOHHBIE MPOLIECCHI U PEAKTOPHI XUMHUECKON 1 OMOTEXHOJIOTUH;
— OCHOBHbIC TMPHUHIMIIBI OpPraHU3alMM XUMHUYECKOTO IPOU3BOJICTBA, €r0 HEepapXUUECKYIo
CTPYKTYpPY, METO1bI OLIeHKU 3((HEKTUBHOCTH MPOU3BOJICTBA;
— OCHOBHbBIEC XMMHUYECKHE MTPOU3BO/ICTBA. ;
Ymemu:
— paccuyMTaTh OCHOBHBIE XapaKTEPUCTHKU XUMUYECKOTO MPOIIecca;
— BBIOpATh palOHANIBHYIO CXEMY MPOU3BOJICTBA 33JaHHOTO MPOJIYKTa;
— OLIEHUTH TEXHOJIOTUYECKYIO 3(h(PEeKTUBHOCTH TPOU3BO/ICTBA;
— BBIOpATh 3(h(PEKTUBHBIN THIT PEAKTOPA;
— MPOBECTH pacyeT TEXHOJOTHUYECKUX MapaMeTpoB IS 3aJaHHOTO MPOIIecca;
— OMNpEeNeUTh MapaMeTphbl HAWTyYIlIel OpraHu3aIiy MPollecca B XUMUYECKOM PEakTope;
Braoems:
— MeToJaMu aHanu3a 3pGEKTUBHOCTH padOTHl XUMUUECKUX MPOU3BOICTB;
— MeToJaMH pacueTa M aHalu3a IMPOILEeCCOB B XHMHUYECKHUX peaKTopax, OIpeaesieHus
TEXHOJIOTMYECKUX MOKa3aTeNeH;
— METOoJIaMH BBIOOpA XUMUYECKUX PEAKTOPOB

3. KpaTkoe coaepkaHue JMCUMILIAHbBI
1.1. OcHOBHBIE onpeeIeHUs] U TOJI0KEHH .
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Xumudeckas: TeXHOJOTUsl. OObEKT XUMHUYECKON TEXHOJIOTHH. MEXOTpaciaeBoi XapaKkTep
XUMUYECKON TexHoJIoruH. Pa3BuTHE XMMHUUYECKMX MPOU3BOJCTB M XUMHUYECKOM TEXHOJIOTHHU.
MecTo XUMHUYECKOH TEXHOJIOIMH B MPOMBIIUICHHON chepe U METOJI0OB XUMUYECKOH TEXHOIOTUN
B HEXMMHUYECKUX OTpacCiiX MPOMBIIUIEHHOCTH. CHUCTEMHBI aHalu3 CJIOXKHBIX CXEeM U
B3aUMOJICIICTBUN D3JIEMEHTOB CXEMbl — TMOHATHE M cojepxkaHue wmertona. duszmueckoe u
MaTeMaTH4YeCKOE MOJICTMPOBAHUE, OTIPE/ICTICHUE U OCHOBHBIE MOHATHUS, UX MECTO B MHKEHEPHO-
XUMUYECKUX HCCIEOBaHUSIX U  pa3paboTkax. Mecro © 3HA4YeHHE HATYpHOTO U
BBIUMCIIUTENIBHOTO SKciepuMenTa. CoaepkaHue 1 3aJauu ya1eOHOTro Kypca.

1.2. XuMu4eckoe npou3BojaCcTBO.

[TonsiTHE O XUMHYECKOM TPOU3BOJACTBE. MHOTO(QYHKINOHATBHOCTE XUMHUYECKOTO
npou3BojacTBa. OOmas CTPyKTypa XHMHUYECKOTO Npom3BoACTBa. (OCHOBHBIE MOJICHCTEMBI
XUMHUYECKOTO TMPOM3BOACTBA. (OCHOBHBIE TEXHOJIOTMYECKHE KOMIIOHEHTHI XHUMHUYECKOTO
IIPOU3BO/ICTBA.

KauecTBeHHBIE U KOJMYECTBEHHBIE MMOKA3ATEIN XUMUYECKOTO MPOU3BOJICTBA: TEXHOJOTUUECKHE,
HSKOHOMMYECKHUE, IKCITyaTallMOHHbIE, COLIUATIbHBIE.

1.3. CoipbeBble pecypcbl, BOAa M JHEPTUsl B XMMHYE€CKOM NMPOU3BO/ICTBeE.

Knaccudukaius ChIpbEBBIX PECYpPCOB MO Pa3IHMYHBIM TpH3HAKaM — (Ha30BOMY
COCTOSIHUIO, TIPOMCXOXKJICHHUIO, HCTOYHHUKaM. MuHepaibHOEe ChIphe (pyAbl H TIOJIE3HBIC
HCKOIIae€MbI€), OpPraHMYecKOe MPUPOJIHOE ChIphe (TOpIOUME HCKOIMAeMble), PACTUTENbHOE U
KUBOTHOE CHIPhE, BTOPUYHOE CHIPhE€ — WX HCIOIB30BaHHE W MYTH mepepadoTku. OCHOBHBIC
crocoObl IEPBUYHON 00paOOTKHU CHIPhsI (0OOTaIEHNE, OYMCTKA, TOJATOTOBKA K TPAHCTIOPTUPOBKE
u mepepabotke). [loHsATHE, CYIIHOCTP W TIPUMEPHI YIAYyOJEHUS WCIOIB30BAHMS CHIPBA,
KOMOMHHMPOBAHUS POU3BOJICTB U KOMIUIEKCHOU TTEPepabOTKU CHIPHSI.
3HaueHWe M UCIHOJb30BaHHWE BOJBl B XUMHUYECKHMX MPOU3BOJACTBaX. VICTOYHHKU BOJBI.
TpeGoBanusi K TEXHOJIOTHYECKONM W OBITOBOM Boje. [IpombinieHHass MOATOTOBKA BOJBI U
METO/bI €€ OYMCTKH OT mpuMecedl. OCHOBHBIE METOJbI KOHTPOJI KayecTBa BOJbL. DKOHOMUS
BOJIOTIOTPEOJICHHS B TIPOM3BOJICTBE. BO1I00OOPOTHBIE CUCTEMBI.

Buapl W UCTOYHWMKH DSHEPrMM B XUMHUYECKOW MPOMBIIUICHHOCTH. MacmraObl
noTpebiieHnss W crnocoObl yMEHbUIEHHUS 3HepreThdeckux 3arpar. CyIIHOCTP U MPUMEpPHI
pereHepalnyy W peKylnepaluud SHEPruud. DHEeProTEeXHOJOTMYeCKue cHucTeMbl. BropuuHbie
SHEPreTHYECKHUE PECYPCHI.

Pa3znen 2. TeopeTuyeckue 0CHOBbI XUMHYECKHUX MPOLECCOB  PEAKTOPOB.

2.1. OcHOBHBIE Onpe/ieJeHusl U MOJI0KEHUS.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKUX peBpalieHui —
CTEXHOMETpUYECKHe, TepMOJAMHAMUYECKUE, KuHeTudeckue. [lokazaTenun  XUMHUYECKOTO
MIPEeBpALIEHUS] — CTENEHb MPEBPAIEHUS, BBIXO POAYKTa, UHTErpanbHast U nuddepeHnnansHas
CEJIGKTUBHOCTHU, CKOPOCTH PEAKIIUH U MPEBPAILCHHS PEareHTOB.

2.2. XuMHYeCKHe NMPOouecchl.

Omnpenenenue. Kinaccupukanus XUMUYECKHX MPOIECCOB MO PA3NUYHBIM NMPU3HAKAM —
XUMHYECKUM (BHJ XUMHUYECKOW peaklHuH, TEPMOJMHAMHUYECKHE XapaKTEPUCTUKU, CXema
npeBparieHuil) 1 Ga3oBbIM (YHUCIIO M arperaTHoe COCTOsIHUE ¢a3).

l'omorenHsIil xumMuueckuil nporecc. OnpeneneHrue U NpuMepsl. BiusHue XUMUYECKUX
MPU3HAKOB M YCIIOBUI MPOTEKAHUs Mpolecca Ha ero nokazarenu. CrocoObl MHTEHCU(PUKAITUH.
[TonsiTne onTUMaNbHBIX Temmeparyp. ONTUMalbHBIE TeMmepaTypbl i OOpaTUMBIX U
HEOOpaTHUMBIX 9K30- U IHIOTEPMUYECKUX PEAKIIHIA.

I'eteporennslii (HeKaTaAMTUTUYECKHI) XUMHUECKUU Tporiecc. OmpenenceHrue U MPUMEpHI.
CrpykTypa mporecca u ero cocTaBisiiomue (ctaauu). Habmogaemas CKOpOCTh XUMUYECKOTO
npeBpaieHus. O0nactu (pexuMbl) IPOTEKAHUS MPOIlecca, IUMUTUPYIOIIAs CTaIUS.

I'eteporenHblii XUMHUYECKHI mporecc '"raz (KMIKOCTb) - TBeproe". ObocHoBaHMeE,
MOCTPOCHHUE U aHATTN3 MaTEMaTHYEeCKON MOJIEIH ISl PeaKIHii TopeHus (MoAeib ""CKUMATOIIAsCS
chepa") m TOmOXMMHUYECKOH (MoAens "c HeB3aumojaeWcTByromuM siapom"). Habmromaemas
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CKOPOCTh TPEBPAIEHUsS, BPEeMs TPEBPAIICHUS W MyTH HHTCHCU(DUKAIMH I Pa3IAYHBIX
oOacTeil mpoTeKaHus mporecca.

I'ereporennplii XuMuYeCKuil mpouecc '"raz (KUAKOCTb) - KUAKOCTh'. OOOCHOBaHUE,
MOCTPOCHHE M aHaJM3 MaTeMaTudeckoil mojnenu. HaOmromaemas CKOpOCTh MpeBpalleHus: u
oOmactu mpoTtekanus npouecca. Ilyrn naTeHcnduKanum Uit pa3InyHbIX PeXUMOB Ipoliecca.
Karanurrueckuii nporiecc. Omnpenenenue, kiaccudukamnms, TpuMepbl. [ eTepOTeHHBIN KaTaan3
Ha TBepAOM KaTaiu3zarope. OOOCHOBaHUE, TOCTPOCHUE M AaHAIW3 MAaTEMAaTUYECKON MOJEIN Ha
KaTaJUTUYECKON MOBEPXHOCTH U B MOPUCTOM 3€pHE KaTaiusaropa. Habmromaemast ckopocThb
npeBpaiieHuss ¥ oOnactu mnporekaHus mnpouecca. CTeneHb HMCHOJIb30BAaHUS BHYTPEHHEH
noBepxHocTu. [lyTn nHTEeHCUPUKAITNY KaTATUTUYECKUX MPOLIECCOB.

2.3. XumMnueckune peakTopsl.

Onpenenenve M Ha3HAaYeHHE XMMHUYECKOTO peakTopa. PeakTopbl B XMMHMUYECKUX U
HEXUMHUYECKUX OTPACIAX MPOMBIIUICHHOCTH. O030p TUIOB XUMHUYECKUX PEAKTOPOB, HUX
CTPYKTYpHBIE D3JIEMEHTHl (peaklUMOHHAas 30HA, YCTPOWCTBa BBOJAa W BBIBOJAA, CMEILIEHUS,
pasfenieHuss U paclpelesieHusl MOTOKOB, TEIIOOOMEHHBIE 3JE€MEHTHI), OCHOBHbIE IPOLIECCHI U
SIBJICHUS B HUX.

CucremaTu3zaiusi MpoleccoB B XMMHMUYECKOM pEakTope Mo MacmTaly MX NPOTEKaHUS:

XMUMHMYECKas peaklus, XUMUYECKHI IMpolecc B JJIIEMEHTapHOM 00beMe, IMpoLecchl B
PEaKIMOHHOM 3JIEMEHTE U B PEAKTOpE B LIEJIOM, UX B3aUMOCBS3b M HepapXuyeckas CTPyKTypa
MaTeMaTH4eCKOH MoJenH mpoliecca B peakTope. [Ipumepbl mpoiieccoB B pa3iMUHBIX BUAAX
XUMHUYECKUX PEAKTOPOB.
Knaccudukanus mpoieccoB B peakTopax IO pa3IUYHbIM MpU3HAKaM - BUJ XUMHUYECKOIO
mpolecca, OpraHu3alusi IMOTOKOB pPEareHTOB (cxema IBUKEHHS PEreHTOB uepe3 peakTop,
CTPYKTYypa MOTOKOB B PEaKIIMOHHOW 30HE), OpraHU3aIusl TEIJIOBBIX OTOKOB (TEIMJIOBOM PEKUM,
cXeMa TeruiooOMeHa), CTallHOHAPHOCTh MpoIlecca.

O6ocHOBaHME M TOCTPOEHHME MaTeMaTHMYecKOil MoJenu TMpollecca B peakTopax
Pa3IMYHOTO THUINA KaK CUCTEMbl YPAaBHEHUN MAaTE€pUaIbHOTO U TEMJIOBOro OaJlaHCOB HAa OCHOBE
JAHHBIX O CTPYKType MOTOKA, XMMHMUYECKHX IPEBPALICHUAX, SBJICHUIX IEpEeHOca TeIa u
BelleCTBA M UX B3auMmojeiicTBuu. Cucremaruzanusi M Kilaccu(uUKalusg MaTeMaTHUYEeCKUX
MO/IEJIEN MPOLIECCOB B PEAKTOPAX.

N3oTepmMuueckre Mpouecchl B XMMHUYECKOM peakTope. BiusiHue CTpyKTypbl IMOTOKa
(umeanbHOE CMEUIEHHME M BBITECHEHHUE), CTAlMOHAPHOCTU TMpoliecca (MPOTOYHBIM U
MEePUOIUUECKHIT), TapaMeTPOB U YCIOBUN MPOTEKaHMs Ipolecca (TemMmnepaTypa, KOHIEHTpaus,
JaBJieHHe, 00beM PEaKIIMOHHOM 30HbI, BpeMsl), BUAa XUMUYECKON peakiuu (IpocTas U CI0XKHas,
oOparumasi U HeoOpaTHUMas) W €€ MapaMeTpoB Ha MPOQUIM KOHIEHTpAIHMM U TOKa3aTeau
mpolecca B peakTope (CTeneHb MpEeBpallleHus, BBIXOJ IMPOJYKTa, CEIEKTHBHOCTH IPOIECCa).
OcHoBbl pacyera mporecca B peaktope. ComoctaBieHue 3(QQPEKTUBHOCTH MPOILECCOB B
peakTopax, ONMChIBAEMbIX MOJEISIMU UCAIBHOIO CMEILIEHUS U BHITECHEHHUSL.

Heuszorepmuueckue mnpoueccbl B XUMUYECKUX peakrtopax. OpraHuzanusi TEIUIOBBIX
MIOTOKOB U PEKUMOB B XUMHUUYECKHX peakTtopax. Pacnpenenenue temnepaTypbl, KOHUEHTpauui U
CTENEHU MPEBPALLEHUS B PEAKTOPE B PEXKHMAX MACATBHOTO CMEUIEHUS UM BBITECHEHUS,
anrabaTuuyeckoM H C TermmooOMeHoM. CBs3b TemmepaTypbl M CTEEHH TpPEBpalleHUus B
anunabatndeckoM rmpouecce. ComocTaBieHHE ¢ HM30TEPMUYECKUM pexuMoM. Yucio wu
YCTOMUYMBOCTh CTALIMOHAPHBIX PEKMMOB B PEAKTOpaxX UJI€aTbHOTO CMEUICHUSI.

2.4. IIpomMbIIICHHbIE XUMHUYECKHE PEAKTOPBI.

Ha KOHKpeTHBIX mpuUMepax MNPEeIMETHO PacCMATPUBAIOTCS MPOMBILUICHHBIE PEAKTOPHI
JUISl TPOBEACHUS] TOMOT€HHBIX, TETEPOT€HHBIX U KAaTAIUTUYECKHUX MPOLECCOB — THUIIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTePUCTHKU U 0COOCHHOCTH PEKUMA, 00TaCTH UCTIOTb30BAHHUS.

Pa3pnen 3. Xumudeckoe npon3BoJACTBO, KAK XHMMKO-TEXHOJIOTHYECKasl CHCTEMA.

3.1. CTpyKTypa M ONUCAHME XMMHUKO-TEXHOJIOTH4eCKOH CUCTEMBbI.

XUMHYeCKoe TMPOU3BOJACTBO Kak XuMHKo-TexHojorumueckas cuctema (XTC). INonstue
cucteMbl M XTC. CocraB XTC: »siaemMeHTBHI, CBS3M, MNOACHCTEMEL OJieMeHTHl X1C,
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KJIacCU(UKaIs 10 BUAY MPOIECCOB U Ha3HaueHUI0. TexHomornyeckue cBsizu dnmeMeHToB XTC
(motoku). IlocnenoBaTenbHas, NapaiieNbHas, pPa3BETBICHHASA, IOCIIEIOBATEILHO-00BOIHAS
(6aiinac), oOpaTHas (PEIMKIT) TEXHOJIOTHYECKUE CBSA3U. MIX CXeMbI 1 Ha3HAUCHHE.

Onucanne XTC. Bunet mogeneit XTC - onmcarenbHbie u rpaduueckue. OnucarenbHbIe
MOJIEIM - XHMHYecKas cXeMa M MaTreMaThueckas wmojenb. [padudeckue monpenu -
(GyHKIMOHATBHAS, TEXHOJOTMYECKas, CTPYKTypHas M Jpyrue (CHelHaibHbIE) CXEMBI.
Haznauenue, npumMeHeHNe U B3aUMOCBSI3b MO/IEIIEH.

3.2. Anamus XTC.

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

CpoiictBa XTC Kak CHCTEMBI: B3aUMOCBSI3aHHOCTh PEKHUMOB 3JEMEHTOB, DPa3IN4He
ONTUMAJIBHOCTU D3JIEMEHTa OJMHOYHOIO M B CHUCTEME, YCTOWYMBOCTh U CYILECTBOBaHHUE
CTallMOHAPHBIX PEXKUMOB U JIp.

MartepuanbHblii U TEIUIOBOM OanaHchl. MeToIMKa COCTaBIEHUS U pacyeTa MaTepHallbHbIX
u terioBbix OamancoB XTC u ee moacucrteM. OcoOeHHOCTH pacueTa OajJaHCOB B CXeMax C
perkioM. @opmbl IpeacTaBiIeHHs 0anaHcoB (TaONUIIbI, TUarpaMMBbl U Jp.).

Martepuanbiblii  OamaHc  JUIsi MAacCOOOMEHHBIX U pPEaKUUOHHBIX  DJIEMEHTOB.
Hcnonb3oBaHue CTEXMOMETPUYECKHX, TEPMOJMHAMUYECKMX M Mex(pa3HbIX O0aJaHCOBBIX
cooTHomeHuH. CTeneHb NCIOJIb30BaHNUs ChIPHEBBIX PECYPCOB.

DOHTaNbIUIHBIN, SJHEPTeTUYECKUH (110 MOJHOW SHEPrUH) U dKCEepreTudeckuil 6ajaHchl U
KII. x conocTaBiienre u ucnoiab3oBanue B aHanuze XTC.

3.3. Cunre3 XTC.

[lonstne wm 3amaum cunHresa XTC. OcHoBHble stambl pa3paborku XTC. Poib
MaTE€MAaTHUYECKUX U IBPUCTUYECKHUX METOJIOB.

OcHoBHbIE KoOHUENIUU Tpu cuHTe3e XTC: MoaHOE WCHOIb30BaHUE CBHIPHEBBIX U
SHEPreTHUYECKUX PEeCypCcOB, MUHUMHU3ALUS OTX0/I0B, ONTUMAIIBHOE HUCIIOIb30BAHNUE allapaTypsl.
Ux copepxxanue u crnocoObl peanuzauuu. KoMOMHUPOBAaHHBIE MPOU3BOJCTBA, COBMEIICHHbIE
MPOLIECCHl, BTOPUYHBIE SHEPre€TUUYECKUE PECYpPChl, HSHEPrOTEXHOJOTUYECKHE CHUCTEMBI,
nepectpanBaemble XTC, 3aMKHYTbIE, MaJIOOTXOHbIE TPOU3BOJICTBA - UX MOHATHS, 0COOEHHOCTH
Y IPUMEHEHHUE.

OaHOpOHBIE TEXHOJOTHYECKHE CXEMbl: CHCTEMa pPEKYNEepaTHBHOIO TeIMJI000MeHa,
CUCTEMA pa3/ieJIeHUs] MHOTOKOMIIOHEHTHOW CMECH, CUCTEMA peakTOpoB. OCHOBBI OCTPOEHUS UX
ONTUMAaJIbHOU CTPYKTYPBI

Pasznea 4. IlpomblinieHHbIe XMMUYECKHE TPOU3BOICTBA.

XUMHYECKUE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KaK pean3alusl U3y4eHHBIX
TEOPETUYECKUX OCHOB XMMHKO-TeXHOJOrn4yeckux npoueccoB u XTC, KOHLENUM MOCTPOECHUS
BbicokOd(extuBHON XTC. OCHOBHOHM akKIEHT [enaercss Ha (PU3UKO-XUMHYECKHE OCHOBBI
KOHILIENIIMM TOCTPOCHUSI TEXHOJOTMYECKOW CXEMbl MPOU3BOJACTBA U €ro  MOJCHUCTEM.
[IpousBoactBo cepHoil kucinoTsl. [IponsBoacTBo ammuaka. [Ipon3BOACTBO a30THOM KHUCIOTHI.
[IpousBoacTBO cTUpOIA.

Pa3nen 5. CoBpeMeHHbIe TeHACHIIUN B PA3BUTHH XUMHYECKOH TEXHOJIOTHH.

Tekyiee coCTOSIHME XUMUYECKOM ITPOMBILIIIEHHOCTH B MUPE U TEHACHLIUU €€ Pa3BUTHS.
[lepcnekTBHBIE ICTOUYHUKH ChIpbs U 3Hepruu. Knacrepusaius XMuMUYECKON TPOMBIIIIEHHOCTH.
CoBmenieHHble mpouecchl. ['mOkue M mepecTpanBaeMble TEXHOJIOTHYeCKHe cxeMbl. Hoble
XUMHUKO-TEXHOJIOTMYECKHE MTPOIIECCH U CIIOCOOBI MOTyueH s MpoiykToB. HaHoTexHoMOrNsl.

4. O0beM yuyeOHOM TUCHHMIIINHBI

7 cemecTp
B .
uj yueOHOM paboThI 3E AKaz .
O0mas TPyI0eMKOCTh M CIHIIJIMHBI 6 216
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2,67 80
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Jlexun 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32
Jlabopatopusie padotsl (JIP) 0,89 32
CamocrositesibHast padora 2,33 84
CaMOCTOSATENbHOE U3YUEHUE Pa3/IeOB IUCHUIIIMHEI 2,33 84
Buja koHTpoJs:

JIK3aMeH 1 36
KonTakTHas paboTa — MpOMEXKYTOYHAS aTTECTAIHS 0,01 0,4
[ToaroroBka K 3K3aMeHy 0,99 35,6

Bun yaeOHoli paboThI 7 cemectp
3E AcTp. u.

OO0urasi TPy10€eMKOCTb IV CIIUTIJIHHbI 6 162
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 2,22 60
Jlexun 0,89 24
[IpaxTnueckue 3anstus (113) 0,89 24
Jlaboparopubie paboTsl (JIP) 0,89 24
CamocrosiTesibHas padora 2,33 63
CamMOoCTOSITENIbHOE U3YUYECHHE PA3/IETI0B TUCIIUIIIINHBI 2,33 63
Buja kouTpos:

JK3aMeH 1 27
KonTakTHas paboTa — mpoMeXyTo4Hast aTTeCTaIus 0,01 0,3
[ToaroToBka Kk sK3aMeHy 0,99 26,7

AHHOTanuA padoyeil mporpaMmme 1M CHUNINHbBI
«CucreMbl ynpasJjieHUs XMMHKO-TEXHOJIOTMYeCKHUMH MPOoIeccaMm»

1. Heap nucuMnaMHbI — JaTh 0a30BbI€ 3HAHUSA 110 TEOPUU CUCTEM YIIPABIICHUS XUMHUKO-
texHosiorudeckumMu rnporeccamu (CY XTII), npuBuTh HaBBIKKM U yMeHHs aHaym3a cBOMCTB X TTI,
KaK OOBEKTOB YMPaBICHUS U MPAKTUYECKOTO MPUMEHEHUS TEXHUUECKUX CPEJICTB yIIPaBICHHUS.

2. B pesyabraTre wuU3yYeHHMs AUCUMILIMHBI O0Oy4Yaloumuiicss 1O NporpamMmme
CHeNHNAIUTETA JOJIKEeH:

Obnadams CIETYONUMA KOMIICTCHIIUSAMHU:
— CIIOCOOHOCTBIO HCHOJIb30BaTh MaTeMAaTUYECKUE, €CTeCTBEHHOHAayYyHble W WH)KEHEPHbIE
3HAHMS JUTSl pellieHus 3a/1a4 cBoel npodeccuonanbHoi aesrensHoctu (OIIK-1);

3namo:

— OCHOBHBIE TIOHATHUS TEOPUH YIIPABICHUS;

— CTaTUYECKHE U JUHAMHUYECKUE XapaKTEPUCTUKU OObEKTOB yIIPaBJICHHUS,

— OCHOBHBIE BUBI CHCTEM aBTOMaTHuecKoro ynpasieHus (CAY) u 3aKOHBI peryIHpOBaHUS;

— turnoBeie CAY B XUMHUYECKON MPOMBIILICHHOCTH;

— METO/Ibl M CPEACTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTMUYECKUX [TapaMeTPOB;

— ycronuuBocTh CAY;

— OCHOBHBIE TOHATHSL O HenuHEWHbIX CAY, penelHbIX cuUcTeMax, JIOTHYECKHX alrOpuTMax
YIOPABICHUS, aIAITUBHBIX U ONTUMAJIbHBIX CHCTEMAaX YIPABICHHUS;

Ymemy:

— OMpeNensaTh OCHOBHbIE CTaTHYEeCKHE W JAMHAMUYECKUE XapaKTePUCTUKU OOBEKTOB
yIpaBJICHHUS;
— BBIOHMpaTh PAIMOHATBHYIO CUCTEMY PETYINPOBAHUS TEXHOJIOTHYECKOTO MPOIIecca;
— oueHuBarh yctounBocTh CAY;
— BBIOMpaTh KOHKPETHBIC TUTIBI TPHUOOPOB it AuarHocTuku X TI1.
Braoemy:
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— METOoJlaMU TEOpHUU AaBTOMATHMYECKOIO PpEryJIMpOBaHUS, OpraHU3aluu U pacuéra CHUCTEM
ONTUMAJILHOTO YIPABICHUS MPOLECCAMH XUMHUECKON TEXHOJIOTHH.

3. KpaTtkoe conep:kaHue TUCHUILINHBI

Paznen 1. OcHoOBHbIE TOHATHS YNPaBJEHUS XHMHKO-TEXHOJIOTHYeCKHMH
Npoueccamu.

3HaueHue aBTOMATHUYECKOIO YIPABJIEHUS AJISl pa3BUTHUSI XUMUYECKON MPOMBILIUIEHHOCTH.
OCOOCHHOCTH  YNpaBJICHUS XUMHUYECKHM MOPEANPUATHEM ¢ XUMHUKO-TEXHOJIOTHYECKHM
nporeccoM. TexHHKo-3KOHOMHYECKHH 3()(EeKT BHEIPEHUS aBTOMATH3UPOBAHHBIX CHUCTEM
yrnpaBineHusi. Ponp cucrem ympaBieHus B oOecriedeHHMH O€30MMaCHOCTH  XHUMHUYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpykarouel cpeabl. OCHOBHBIE TEPMUHBI U onpezeneHus. Mepapxus
yrnpasienusi. OCHOBHBbIE TNPUHIWIBI yrpaBieHus. Kiaccupukamuss cucteMm yrnpaBiIeHUS
OynkunoHanbHas crpykrypa CAY. [lokazarenn kauecTBa yrpaBiIeHHUS.

Pa3nes 2. OcHOBBI TEOPpHUHM ABTOMATH4Y€CKOI'0 YIIPABJICHHS.

Maremaruueckue mojaenu CAY. Jlunamudeckue xapakrepuctuku CAY. Ucnons3oBanue
onepalMoHHOTO ucuuciaeHus uist aHanu3a CAY. TunoBele nuHamMuueckue 3BeHbsl. BpeMeHHbIe
U YacTOTHBIE XapaKTEpPUCTUKU. OKBUBAJEHTHbIE NPEOOpa30BaHUSI CTPYKTYPHBIX CXEM.
YcroituuBocTh nuHeHbIX CAY ¢ oOpaTHOi cBsi3plo. Knaccudukaius u OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBlieHUs. METOIbl OMpeeIeHUs] CBOWCTB OOBEKTOB ympaBieHHUs. OCHOBHBIC
3aKOHBI PETyINUpOoBaHus. PeryisTopsl Ha OCHOBE MCKYCCTBEHHBIX HEMpOHHBIX ceTell. [{udpossie
U poOacTHbIE CHUCTEMBI yIrpaBieHHs. BbpIOOp 3akoHa peryJaupoBaHUS U OIpEIeNIeHHe
ONTUMAJIFHBIX TAPAMETPOB HACTPOMKHU MPOMBIIIIEHHBIX PETYISTOPOB.

Paznen 3. U3MepeHHe TEXHOJIOTMYECKHUX NMAapPaMeTPOB XMMHMKO-TEXHOJOTHYECKOro
npoiuecca.

locynapctBeHHast cucTteMa NPOMBIIUICHHBIX NPUOOPOB M CPENICTB aBTOMAaTH3aAIUH.
OCHOBHBIE TEpMHHBI W OMNpenesaeHus MeTpojioruu. Mertoapl u3Mepenuii. Cpeacrtsa
W3MEPUTEIIBHOM TEXHUKHM, HMX CTaTUYECKHEe M JUHAMu4eckue cBoictBa. [lorpemnoctu
m3meperuii. CrocoObl nepenaun nHGoOpMauu Ha paccTosHue. OpraHu3amus JUCTAHIIMOHHON
muarHoctukn  XTII.  M3MepeHue OCHOBHBIX TEXHOJOTMYECKHX MapaMeTpoB: JaBJICHHS,
TEMIIEPATypbl, Pacxo/a U KOJIMYECTBA, YPOBHS KUIAKOCTH M CHIIyYUX MATEpUAIOB, COCTAaBA U
(U3UKO-XMMUYECKUX CBOMCTB BEIECTB.

Pasznesn 4. OcCHOBbI MNPOEKTHPOBAHUS ABTOMATHYECKMX CHCTEM YIPaBJICHUSA

XHMHKO-TEXHOJIOTH4eCKMMHU MPOLEeCCAMHU.
Ocob6ennoctu ynpasienus XTII. PerymupoBaHue OCHOBHBIX TEXHOJOTHYECKHX ITapaMETPOB:
pacxoda, AaBjeHus, Temneparypbl, ypoBHs, pH. Texuuueckue cpenctBa CAY. OcHOBHbIE
Pa3HOBUJAHOCTHU YIIPABIIAIOIINX YCTPOUCTB. THIIBI, XapaKTEPUCTUKHU U PACYET UCIOJHUTEIBHBIX
MEXaHHU3MOB H PErylIupyromux opraioB. OdopmiieHre MPOEKTHOTO 33/1aHKs Ha aBTOMATHU3AIHIO0
TEXHOJIOTHYECKOTro Iporecca. BeiOop Touek uaMepeHusi, KOHTPOJIs, YIPaBIsSEMbIX TapaMeTpOB U
YIpaBISAIONMX Bo3aeiicTBUil. CTaHIapThl W YCJIOBHBIE OO0O3HAUEHUS JUISI TEXHOJOTHYECKHUX
cxeM. OcHoBHeble cBegenus 00 ACY TII B xumuueckoii npomsitiuieHHOCTH. [Ipumepsr ACY TII
B XMMHUYECKON MPOMbIIIIEHHOCTU. OCHOBHBIE BBIBOJBI 10 Kypcy. COBpeMEHHbIE TEHJIEHLIUU B
pazButuu CY XTII.

1. O0bém yueOHOH TUCHMIIINHBI

2.
. 8 cemecTp
Bun yae6HOM paboThI 3E ARG 1.
O0mas TPyA0eMKOCTb 1M CUMIIIMHbI 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
[ToaroroBka K 3K3aMeHy 0,99 35,6

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

OO0uiasi Tpy10€eMKOCTb IV CIUTIJIMHbI 5 135
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 36
Jlexkmuu 0,443 12
[TpaxTnueckue 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:

JIK3aMeH 1 27
KoHnTakTHas paboTa — mpoMeXyTo4yHas aTTeCTalus 0,01 0,3
ITonroToBka K sK3aMeHy 0,99 26,7

AHHOTaNUA padoyeil MPOrpaMMbl U CHUILIMHbBI
«OcHOBBI 1/1epHOIT GU3MKHU U T03UMETPUM»

1. Heab aucuumIuHbl — cHOPMHUPOBATH Y OOyUYAIOMIMXCS OOIIHE TPEICTABICHUS O
CBOMCTBaxX aTOMHOTO fApa U MOHU3UPYIOIINX U3ITy4€HUH, 1aTh OCHOBHBIE CBEIACHUS O 3aKOHAX,
YIOPaBISIOMUX CHOHTAHHBIMHU PaJHOAKTHUBHBIMU MPEBpPALICHUSAMH, SACPHBIMU pEaKLUUAMHU, a
TaKKe MpoLeccaMH, MPOUCXOISIIMMH TMPU MPOXOKIEHUN HOHU3HPYIOLIEr0 H3Iy4eHHs sAep
yepes BeIleCTBO.

2. B pesyabraTre wuU3yYeHHMSs AUCUMILIMHBI O0Oy4YalouUuiicssi 1O MporpamMmme
CHeNHNAIUTETA JOJIKEeH:

Obnadams ClenyOUIMHA KOMIETEHITUIMU
- CHOCOOHOCTBIO IMPEICTAaBUTh COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE LIEJIOCTHOM CHCTEMBI
€CTECTBEHHOHAYYHBIX U MAaTEMaTHYECKHX 3HAHWM, OPHUEHTUPOBATHCS B LIEHHOCTAX ObITHS,
XKU3HH, KyasTyphl (OK-1);
- CIOCOOHOCTHIO K OOOOIIEHHUIO, aHAIM3y, BOCHPUATHIO MHGOpMAIUU, MOCTAHOBKE IIENU U
BbIOOpPY myTelt ee noctmkenus (OK-4);
- IOHMMAaHHUEM POJIM OXPaHbl OKPYXKAIOIIEH Cpebl U PAlMOHAIBHOTO MPHUPOAOIOIBE30BAHUS IS
pa3BuTHsA U coxpaHeHus nuBmimsanuu (OK-13).
- CIIOCOOHOCTBHIO MCIOJIb30BaTh MaTeMaTUYECKUE, €CTECTBEHHOHAYUHbIE U MH)KEHEPHBIC 3HAHUS
JUIS pellieHus 3a1a4d cBoei npodeccuonanbHoi aearenbHoctu (OIIK-1);
- CIOCOOHOCTBIO TMpPO(ecCHOHANBHO HCIOJB30BAaTh COBPEMEHHOE TEXHOJIOTUYECKOEe U
aHAJIMTUYECKOe 000py/l0BaHHE, CIIOCOOEH K NMPOBEJACHUIO HAYYHOTO MCCIEJO0BAHUS U aHAIU3Y
MOJIy4EHHBIX MPH €ro MpoBeaeHnu pe3yabTatoB (OITK-2).
- CIIOCOOHOCTBIO TMPUHMMATh KOHKPETHOE TEXHMYECKOE pEeLIEHHE C Y4YeTOM OXpaHbl Tpyla,
paaranoHHON Oe30MacHOCTH U OXpaHbl OkpyKatomiei cpensl (ITK-4);
- CIIOCOOHOCTBIO MPOBOJUTH PAJMOMETPUUYECKHE U JJO3UMETPUUYECKHE U3MEPEHUsI U KOPPEKTHO
oOpabatbIBaTh SKcnepuMeHTaIbHbIe JaHHble ([1K-6);
- CMOCOOHOCTBIO OIICHHMBATh MOJIY4aeMyI0 /103y 3a CUET BHEIIHEr0 M BHYTPEHHEro OOIydeHHs
(IIK-7);
- TOTOBHOCTBHIO HCMOJB30BaTh JICHCTBYIOIIHE HOPMATUBHBIE JOKYMEHTHI B O0OJAcTH
panuanoHHO U aaepHoi 6e3onacHoctH (I1K-8).

3namu:
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—  MOPAIKU PU3MUECKUX BEJIWYHH B SAACPHON PU3UKE U TO3UMETPUH;
— OCHOBHBIC NPHUHIIMIIBI U 3aKOHBI SACPHON (PU3MKH U JO3UMETPUHU, OCHOBHBIE (prU3HUEcKHe
aTOMHO-SIIEPHBIE SBJICHUS, METOAbI HAOIIOAEHUS U IKCIIEPUMEHTAIbHBIE UCCIIEI0BAHNUS;
—  TI'paHUIBl IPUMEHUMOCTH (PU3MUECKUX MOJIENICH aToMa U aTOMHOTO Sipa.
—  TPHUHLHUIBI 1 OCHOBHBIE HOPMBI PaJMAIIMOHHON 0€30IIaCHOCTH;
Ymemo:
—  HCTOJIKOBATh CMBICI (PU3NYECKUX BEITMYUH U OHATHH, (POPMYINPOBATH OCHOBHEIE
MOJIOKEHUS IIEPHOM (PU3MKH; UCII0JIb30BATh MaTEMAaTUYECKUH ammapar;
—  TOJIb30BATHCS €AMHUIIAMH U3MEPEHUsT PU3NUECKUX BETMYNH, IPUHITHIMH B SACPHOM
(bu3nKe U T03UMETPHH,
—  HCIOJb30BaTh Pa3IUYHbIE METOAUKH MPOBEACHUS GU3NUECKUX U3MEPEHUN U 00pabOTKH
SKCIEPUMEHTAJIbHBIX IaHHBIX;
—  (opMynaMpoBaTh BHIBOJIBI 110 pe3ysibTaTaM (GU3NUYECKUX IKCIIEPUMEHTOB;
pelarh CTaHAapTHBIE 33J]a4d U 337a4d OBBIIEHHON TPYAHOCTH. ;
Braoemy:
METO/IaMU TIPOBEACHUS PAAUOMETPUUYECKUX M JO3MMETPUUYECKHX HU3MEPEHUN M HaBbIKAMU
KOPPEKTHOM 00pabOTKH UX Pe3ysIbTaTOB.
3. Kparkoe coaep:xanue TUCHMILIIHHBI
BBenenue. Ilpenmer simepHoit (usuku. Kparkume mcropuueckuwe CBeACHHS. 3amadul U
MECTO Kypca B MOATOTOBKE HMHXEHEPOB B 00JaCTH XMMHMUYECKON 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 yucio. M3oromnbel. OTkpeiTHE HeWTpoHa. [IpoTOHHO-HEWTpOHHAast Teopus. PazMepsl
snpa. PaccrosiHne um sHeprusi B siAepHOM (u3uke. DHEprus CBs3W sApa. SmepHble CHIIBL.
[IporoHnHo-HeWTpoHHas nuarpamma. KanenbHas moaens sapa. @opmyna Baiinzekkepa. YpoBHU
SHEpPruu HYKJIOHA B IEHTpaibHOM Noje. CnuH-opOuTanpHoe B3aumoieiictBue. OqHoyacTHUHas
Mojienb obosouek (OMO). Ouepruss cummerpurn B OMO. CnuH M YETHOCTh OCHOBHBIX
coctossauit simep B OMO. DddexT cnapuBanus. MarHUTHbIE MOMEHTBI sJIep. DJICKTPUUCCKUN
KBaJIpYyIOJIbHBIA MOMEHT. PaBHOBecHbIE (JOPMBI U BO30YXACHHbBIE COCTOSIHUS sifiep. BHyTpenHsis
CTPYKTypa HYKIOHOB, KBapKH. OlleMeHTapHble W (yHIaMEHTaJbHble 4YacTHUIbl. JIeNTOHBHI.
UYeTsipe BU1a CUIIOBBIX B3aUMOJICHCTBUM U CTaHApPTHAS MOJIEIb.

1.2 PagmoakTHBHBII pacnaj

CymHOCTh SIBJIEHUS PpPaguoakTUBHOCTH. OCHOBHOM 3aKOH paJHMOAKTUBHOIO pacraja.
AkTUBHOCTh. CTaTUCTHYECKUMU XapakTep paAuoakTUBHOro pacmnana. CroxHbli pacnaf.
[locnenoBarenbHble W TNapajUiebHblE PaJAMOAKTHBHBIE IpeBpalieHus. PaauoakTuBHBIE
cemeiictBa. Pagnonykiuael B mpupojie. SnepHas reoxponosiorus. [Ipoxoxaenue anbda-gactui
yepe3 MOTEHIHABHBIN Oaphep W CKOpOCTh aibda-pacmana. IlpaBuio I'eiirepa-Herrona. Tpu
Buja Oeta-pacnana. Cnaboe B3aumoneiictsue u treopus @epmu. Criextp 6era-yactuil. [IpaBumno
Capmxenta. PaspemieHHble u 3ampelieHHble OeTa-mepexonbl. [ amMma-u3inydeHue —smep.
Knaccudukamus ¢dotonoB. KackagHoe wucmyckaHue raMMa-KBaHTOB. SlaepHas H30MepHs.
BuyTpenHnsis koHBepcusi ramMma-kBaHTOB. Dddext MeéccOayspa. CroHTaHHOE MAEICHHE siIep.
Mexanusm nenenus. CnoHTaHHO Jensiuecs: u3oMmepbl. CBONCTBA OCKOJIKOB JIeJI€HUsI. ATOMHO-
MOJIEKYJIIPHBIE TIOCIIEICTBUSI paJMOAKTUBHOIO pacnaja.

1.3. SAnepHble peakumn

Omnpenenenre U KiacCUpUKAIUS SACPHBIX Peakiuil. 3aKOHBI COXpaHEHUS TPU SICPHBIX
peakuusx. CeueHue U BbIXOJ A/iepHOM peakiuu. ckyccTBeHHas: panoakTUBHOCTh. [lomyuenue
PAIMOHYKIIU/IOB B SIIEPHBIX PEAKUUAX. YPaBHEHHUE aKTHUBALUKM TOHKONM MUIIEHH. MeXaHU3MbI
SNIEPHBIX PEaKIMil: COCTaBHOE SApPO U TpsMble mpoiecchl. DYHKIUH BO30YXKICHHUS.
Knaccudukanuss HeiitpoHoB. OCHOBHBIE BHJBI SJACPHBIX peakiuid Ha HeWTpoHax. CeueHue

81



o0pa3oBaHUs COCTABHOIO si7jpa B HEPE30HAHCHOW oOyactu Pe3onancHbie MakcuMyMbl. CedeHue
B pe3oHaHCHOW oOmactu u Qopmynsl bpeiita—Burnepa. fnepHple peaknuu Ha MPOTOHAX M
anb(a-yacTunax. Peaknuu HEHTPOHOB Kak MpHUMEp MNPSMBIX TpoleccoB. Peaknuu mox
NEUCTBUEM  TSsDKENbIX  HMOHOB. Tepmosinepubie  peakuuu. IIpoGnema  ympaBisieMoro
TEPMOSIICPHOrO CUHTE3a. [IepCleKTUBBI MCIIONIB30BAaHUSA TEPMOSIECPHOU 3Hepruu. McrouHuku
SHEpPruM 3Be3] M HyKJeocuHTe3 Bo Bcenennoil. Kocmuueckue nyun. @oTosiiepHbIE PEAKIIMHU.
INopsune atombl. D ekt Cunmnapaa—Yanmepca.

1.4. SAnepublii peakTop. YCKOpPUTeIbHAsA TEXHUKA

Jlenenue 1moja JEHCTBUEM HEUTPOHOB: HUCTOPUS OTKPBITHS. OHEprus axkTUBAIUHU.
Pacnipenenenne sueprum aenenus. llenmnas peakuust neneHus siaep. 3amMeJIeHHE HEHTPOHOB.
I'eTeporenHslil AIepHBIM PEaKkTOp Ha TEIUIOBBIX HEUTPOHAX. YIPaBICHUE LIEMHOW PEaKLHEH.
Ponp 3anazgpiBaromux HeiitpoHoB Haxomnenue mnpoaykToB aeneHus. OO6mydyeHHOE siepHOE
ToruBO. OCHOBHBIE THUNBI pPeakTopoB. [lepcrieKTHBBI pa3BUTHSA SAEPHOM SHEPTETUKH.
Yckoputenu 3apspKEHHBIX YacTULl M OOLIME NPUHLUIBI UX PAOOTHL. DIEKTPOCTATHUECKUN
reHeparop. JIuHenHsli yckoputenb. L{uknoTpoH Jlpyrue TuIbl ycKOpUTENneH. YCKOPUTENIH
AJIEKTPOHOB KaK MCTOYHUKHU (POTOHOB BBICOKUX SHEPruil. ICTOUHMKN HEUTPOHOB.

Paznen 2. OcHOBBI 103UMeETPUH

2.1. BzanmoaeiicTBMe HOHU3MPYIOLIET0 U3JIY4YeHHS ¢ BellleCTBOM

B3anmonencTBie TSKENbIX 3apsHDKEHHBIX 4YacTHL € BemlecTBOM. MoHuzamus u
BO30OyXKJeHHe aToMOB M Mousekyn. Kiaccuyeckas Teopuss MOHU3ALMOHHOTO TOPMOKEHHUS.
PenstuBucrckue »sddexkter mpu  TopMmoxkeHun. 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 B3aUMOJIEUCTBUSL OBICTPBHIX 3JIEKTPOHOB U MO3UTPOHOB C BEUIECTBOM.
HNoHn3anmmoHHoe ¥ paJuMallMOHHOE TOPMOXKEHHME:  COINOCTABICHUE IOTEPh  SHEPIHH.
AHHUTHIIALMSA TO3UTPOHOB. [IpobGer MOHOXpPOMAaTHYECKHX SJIEKTPOHOB U  OeTa-uacTHIl.
UepenkoBckoe wu3nydeHHe. BzammonelcTBue ramMma-kBaHTOB ¢ BemecTBOM. Dotorddexr.
Oddexr Komnrona. OOpa3zoBaHHE 3ICKTPOH-TIO3UTPOHHBIX mMap. KoadduumueHt ocnabieHus.
OKCNOHEHIMAIbHBIA 3aKOH MOTJIOIIEHNS TaMMAa-KBaHTOB.

2.2. leTeKTOPBHI 3apPSIKEHHBIX U HEUTPAJIbHbBIX YaCTHI

Pannomerpuss u cnektpoMerpusi sSAEpHOro usiydeHus. OCHOBHBIE XapaKTEPUCTUKHU
JNETEKTOPOB  HOHM3UPYIOLIErO0  HW3JIydeHHs.  ['a30Bble  MOHM3ALMOHHBIE  JIETEKTOPBI.
[TonynpoBoaHMKOBBIE 1€T€KTOPhl. CHUHTHIUIALUOHHBIE E€TEKTOpPbl. YEepEeHKOBCKUE CUETUUKHU.
TpexkoBbie aerekTopbl. JleTekTopbl HEWTpoHOB. Ilpolecc perucrpauvy YacTUll CUETHOU
YCTAaHOBKOM. M3MmepeHuss akTuBHOCTH. Merton coBmageHuid. OOmme XapaKTEePUCTHKU
CIIEKTPOMETPOB SJEPHOTO U3IydeHus. Anbda-, 6eTa- U TaMMa-CIeKTPOMETPHSL.

2.3. lo3uMeTpus M paiialiiOHHAsi 0€30IIACHOCTh

OcHoBHbIE no3uMeTpuueckne BennuuHbl. [lornomennas posza. Kepma. DnekrpoHHOE
paBHOBecHE. DKCIO3UIMOHHAS 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. bruonorndeckue >pQexTsl nmpu oOiydeHH. DKBUBAIECHTHAs
no3a. DddexTuBHas SKBUBaTeHTHas 103a. [IpuHimnel paguanuonHoi 6e3omnacHocTH. Kommieke
MEpPOIIPUATHI IO 3aIIUTE YEJIOBEKAa OT BPEAHOIO BO3ACHCTBHS HOHU3UPYIOLIUX H3JIy4EHUH.
Kareropun mmu, mnojasepramoomuxcsi oOnydeHuto. BHemHee u  BHyTpeHHee OOiyyeHHe.
JlomycTUMbIE ¥ KOHTpPOJIbHBIE ypOBHHM oOimyueHus. Buemnsst posumerpus. Hopwsl
panuanoHHON 6e301acHOCTH.

Paspea 3. JIabopaTopHbIii NPAKTHKYM

3.1. 3HaKOMCTBO ¢ paANOMeTPHYECKOH annaparypoi

IIpoBepka mMpaBUIBHOCTH pabOThl PaJAUOMETPUUYECKON ammapaTrypbl IO KpPUTEPUIO
ITupcona. Onpenenenne pa3penaroiero BpEMEHU pauoMeTpa.

3.2. Meroasl onpeneneHuss AKTUBHOCTH
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OTHOCHUTENBHOE OmpeaeNeHre 0eTa-aKTUBHOCTH IOJIYITPOBOJAHUKOBBIMU JIETEKTOPAMH.
AbcomoTHOE onpesieNieHne 0eTa-akKTUBHOCTU JETEKTOPOM ¢ (PUKCHPOBAHHBIM TEIIECHBIM YIIJIOM.
AOGCoII0THOE OTIpEIeTICHNEe aKTUBHOCTH METOJIOM OeTa-raMMa-COBIIAICHHH.

3.3. MeTtoabl uaeHTUGUKAIMH PATUOHYKJIH/IOB

Omnpenenenue 3HEPrun anb(pa-4acTuIl Mo JTMHE UX podera B Bozayxe. neHTupukams
PaIMOHYKIIMJOB IO BEpXHEW rpaHuie Oera-criekrpa. OmnpeneneHne >HEPruu raMma-KBaHTOB

MeTOJIOM ociabieHus. Anbda-crekTpomerpus. ['amma-criekTpomMeTpusi.

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

4. O0beM yueOHOMH TUCHHUIIINHBI

Bun yue6Hoit paboThl Bcero CeM‘ech
5
3E Axap,. 3E Axap,. 3E Axap,.
4. 4. 4.
OO611ast TPYA0€MKOCTh IUCHUTIIHHBI 11 396 6 216 5 180
KonrakTHasi paboTa — ayIMTOpPHBIE 4,44 160 1,77 64 2,67 96
3aHATHA:
Jlexrum 0,44 16 0,44 16
[IpakTHueckue 3aHATHS 1,33 48 1,33 48
JlabopaTopHbie pabOTHI 2,67 96 2,67 96
CamocrosiTesbHasi padora,: 5,56 200 3,23 116 2,33 84
[ToaroroBka K 1abopaTopHBIM paboTam 83,8 - 83,8
CamocTosITeIbHOE U3YUYECHHE Pa3/IETIOB 5.56 116 3.3 116 2.33
JUCIUIUTAHBI
KonTtakTHas camocTosiTenbHas pabota 0,2 0,2
Buabl KOHTpOJIS:
3auer +
JK3aMeH 1 36 1 36
KonrtaktHas pabota — mpoMexyTOuHas
0,4 0,4
aTTecTanus 1 1
[TonroToBka K sK3aMeHy 35,6 35,6
Bujg uTOroBOro KOHTPOJIsI JK3aMeH 3ager
Bun yue6Hoit paboThl Bcero CeM‘eCTp
5
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO611ast TPYA0EMKOCTh TUCIUTITHHBI 11 297 6 162 5 180
KonTakTHast paboTa — ayAnTOpHBIEC 4,44 120 1,77 48 2,67 72
3aHATHSA:
Jlexun 0,44 12 0,44 12
[IpakTueckue 3aHsATUs 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
CamocTosTenbHOE U3yYEHUE Pa3/IesioB 5,56 87 3,23 87 2,33
JVCIIUTUTAHBI
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KoHrakTHas camocrosiTenbHas paboTa 0,15 0,15
Bujabl 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

AHHOTAI U padoyeil MPOrpaMMbl AU CHUIJIHHbI
«PagnoxumMus»
1. Heap AMcHMNIMHBI - U3y4e€HUE 0COOEHHOCTEH MOBEACHUS PaAMOAaKTUBHBIX U30TOIIOB

B yJIbTPaMaJIbIX KOHIIEHTpAIUMAX B PAcTBOpE, raze W TBEpAOU ¢aze, pacmpeneseHus] UX MEexXIy

dazamu B Tpoleccax COOCAXKICHUsS, aAcopOlMH, HMOHHOTO U M30TOMHOTO OOMEHa,

JNEKTPOXUMUM, a TaKKe BOIIPOCOB CHHTE3a MEUYCHBIX COCIMHEHUH W TPUMCHEHUS

PaJIMOaKTUBHBIX U30TOMOB B HAYKE, MPOMBIIIICHHOCTH U METUITUHE.

2. B pesyabrare wu3y4YeHMs AUCHUILIMHBI O00y4YamlMiics IO Mporpamme

CHeNHMAIUTETA JOJIKEeH:

Obnadams CIEYIONUMA KOMIIETCHITUSIMHU:

—  CIoCOOHOCTRIO K O0O0OIIECHUIO, aHAIHN3Y, BOCHPHUATHIO WH(POPMAIMH, TTOCTAHOBKE MU U
BBIOOpY myTel ee noctmkerus (OK-4);

— TIOHMMaHHWEM POJIH OXPaHbl OKPYKAIOMIEH Cpelibl M PAIMOHAIBHOTO MTPHPOJIOTIONB30BAHUS U
JUTsl pa3BUTUS U coxpaHeHus muBum3anuu (OK-13).

— crnocoOHOCThIO TPO(GECCHOHATBFHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
aHAJIUTUYECKOEe 000pyAOBaHUE, CIIOCOOHOCTh K IMPOBEIEHUIO HAYYHOTO HCCIIEIOBAHUS U
aHaJIM3Y TOJIYYEHHBIX MPH ero nmpoBeaeHuu pe3yabratoB (OI1K-2).

— CHOCOOHOCTBIO OOecmedyuTh Oe30macHoe TMpOBEACHHE pPabOThl C  HMCIOJIb30BAaHUEM
PaZMOaKTUBHBIX BEIIECTB B OTKPHITOM BHJE M OLIEHHWBATh MOJy4aeMylo J03y 3a CueT
BHEIIIHEro ¥ BHyTpeHHero oomydenus (11K-7);

—  CIOCOOHOCTh CaMOCTOSITEIBHO BBIMOJIHATH UCCIIEOBAHUS C UCTIOJIb30BAaHUEM COBPEMEHHOM
anmapaTtyppl W METOJIOB HCCJENOBaHUS B 00JacTH OOBEKTOB MpodecCHoHaIbHOM
NEeSITeIbHOCTH, MPOBOJAUTH KOPPEKTHYIO 00pabOTKYy pe3ylbTaToB M yCTaHABJIMBATh
agexBatHOCTh Mojenei (ITK-10).

3namo:

— 0COOCHHOCTH TMOBEACHUS PAJUOHYKINAOB B pacTBOpax OOJBIINX Pa3BEACHUIA, U30TOIHbIE,
cnenuduueckue U HecneupuIeckue HOCUTENU U 00J1aCTh UX IPUMEHEHUS;

— 0COOCHHOCTH U 3aKOHOMEPHOCTH PacHpe/esIeHUs paJHOaKTUBHBIX U30TOMOB MEXKIY (pazamu
B IpOIECCax COOCAXACHHUS, afcopOLMU, MOHHOTO M H30TOMHOTO0 OOMEHa, IEKTPOXUMUH,
IKCTPAKIINH;

— 0COOEHHOCTH peaklnii H30TOIMHOTO0 0OMEHa U BO3MOKHOCTH 00pa30BaHus PaIuOKOIIIOUIOB;

— TPUHIMIBI CHHTE3a MEUEHBIX COCJIWHEHUN W TPUMEHEHUS PaJAMOAKTUBHBIX HM30TOIOB B
(UBUKO-XMMHUYECKUX U PAAHOAHATUTUYECKUX UCCIIETOBAHUSIX;

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

Ymemy:

— UCHOJIb30BaTh METOJ PAaTUOAKTHUBHBIX WHIMKATOPOB, YMETh MOCTAaBUThH 3a7ady M MPOBECTU
pacdeTsl HEOOXOAUMOM aKTUBHOCTH ISl PEIICHUS 3a7]a4 €CTECTBEHHBIX HaYK;

— paccuuThIBaTh KOA(D(GUIIMEHTHl pachpeqeNieHuss TpU COKPUCTAJUTH3AIUH, UOHHOM OOMEHe
WJIH JKUJIKOCTHOM DKCTPAKIIUU U XapaKTEPUCTUKHU MTPOLIECCOB HOHHOTO OOMEHa;

— TPeIoTBpAIIATh aICOPOINIO PAJHOHYKIUIOB HA OBEPXHOCTH MOCYABI U (PHILTPOB;
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— TPaBWIBHO BBIOMpATh ACTEKTOP HW3IYYCHHUS, MPOBOJUTH PAJAUOMETPUUYCCKUE WU3MEPEHUS U
HaJIeXKaIuM 00pa3oM 00pabaTeiBaTh SKCIIEPUMEHTATBHBIC JAHHBIC.
Braoemy:
— METOJIaMU BBIICJICHUS U Pa3JIeJICHUsI PaJUOHYKIHIOB;
— METOJIOM PaTUOaKTUBHBIX MHANKATOPOB JUIs pEUICHUS PaJMOaHATUTHICCKUX 3a/1a4;
— MeToJaMu 0e30MacHOr0 TPOBENEHHsT padOT C PAaJUOHYKIMJAMH B OTKPHITOM BHUJE B
nabopaTopuu 3 Kjacca.

3. KpaTtkoe conep:kaHue 1UCHUILINHBI

Paznen 1. BBenenme. Oco0eHHOCTH TNOBeleHHSI PAJAUOHYKJIMIOB B PpacTBOpax
0oJabIIMX  pa3BeleHM B npoueccax COKPHCTAJIN3AINH, agcopouuu u
KOJIJION1000pa30BaHuA

1.1 lloBegeHue paguoOHYKJIMI0B B pacTBOpPax 00JbLIIMX pa3BeAeHHil

[ToBenenue paguMoOHYKIUIOB B pacTBOpax Oonbpmux pasBeaenuit. Kiaccudukanms
MPOIIECCOB coocaxkaeHus. M3oTomHble, crnenuduueckue U HecenUPUIECKUe HOCUTEIH U
00JacT UX IPUMEHEHMUSL.

1.2 OcHOBHBIE 3AKOHOMEPHOCTH COKPHUCTAIN3ALMHI

N3omopduas u wuzonumopdHas cokpuctaumszanus. OCHOBHblE 3aKOHOMEPHOCTHU
cokpucrauinzanuu. Pacnpenenenre MUKpokoMIoHeHTa Mexay ¢a3zamu. Koncranta XionuHa.
Koadbdunument kpucrammzanuu D. Jlunelnslii u norapudmMuyeckuil 3aKOHbI pacripesiesieHus,
ycioBus cokpuctauimzanuud. daxkToppl, BiMsiomMe Ha KOd()OUUIHMEHT KpHUCTAJUIM3ALHH.
OObpa3zoBaHue cMemaHHbIX KpuctaisioB ['pumma. [lonstue 00 aHOManbHO CMEHIAHHBIX
KpHUCTaJljIax.

1.3 AxcopOuuoOHHbBIE MPOLECCHI B PAMOXUMHUH

AncopOriss Ha WMOHHBIX Kpuctauiax. [lepBuunas oOMeHHas aacopOmus. [lepBuunas
noTeHIago0pa3yromas aacopouust U BTOpu4Has oOMeHHast agcopOuus. X 3aKkOHOMEPHOCTH.
VYpaBuenue PatHepa u cieacTBus u3 Hero. AjcopOrusi Ha CTEKIe W OyMakKHBIX (QUIBTPaX.
3HaueHue aACOpOLMOHHBIX SBJICHHM B paguoxumuu. llpuMeHeHue HecnmenMPUUECKUX
HOCUTENeH. DKCHEpUMEHTAIbHbIE  METOJAbl  pa3rpaHUYEHHs]  PA3IUYHBIX  MEXaHH3MOB
COOCaX/ICHUS.

1.4 KosutougooOpa3oBanue B paiiOXuMHH.

HctunHble U TMCEBIOKOJUIOUIBI. YCIOBHUS HMX O0Opa3oBaHuUs, CBOICTBA M METOJbI
UCCIEIOBAHUS: TUaln3, ynbTpaduibTpanus, ueHTpudyruposanue, auddysus, paguorpadus u
Ap.

Pasnea 2. OcCo0eHHOCTH HCIOJIL30BAHUSA HM30TONMHOr0 O0O0MEHAa, JJIEKTPOXHMMH,
xpomaTtorpagum ¥ IKCTPAKIUH B PAMOXUMUH

2.1 PoJib M30TONHOT0 00MeHa B PaAHOXUMUM

WM3oronHeiii oOMeH. MexaHM3M M KUHETHWKAa HW30TOMHOro oOMeHa. HMumeanbHBIN
M30TOIMHBIN OOMEH U €ro 3aKOHOMEPHOCTH. PoJIb M30TOMHOTO 0OOMEHa B paOXUMHUH.

2.2 DIeKTpOXMMHUYEeCKHe 0COOEHHOCTH B PaAHOXMMHUH

DNEKTPOXUMHYECKHE METOJIbI BBIACNICHUS PaJUOHYKINI0B. KpuTtuueckuil moTeHIMa
BBIZICTICHUS! U METO/Abl ero ompenenenus. [Ilpumenumocts ypaBHeHuss HepHcra B pacTBopax
Oonpimux pasBeaeHuid. Teopus [MaiicuHckoro. Vcnonk30BaHue AIEKTPOXUMUYECKHX METOJOB B
PaauOXUMHUH.

2.3 Xpomarorpadgusi M IKCTPAKIHS B PAAMHOXUMHUH

Knaccudukarus xpomarorpadudeckux MpOLECCOB MO MeXaHU3MaM. AJICOpOIMOHHAS
xpomatorpadust paanoakTHUBHBIX BemlecTB. MoHooOMeHHas xpomarorpadus. Kmaccudukarms
MOHHUTOB M UX OCHOBHBIE (DM3UKO-XMMHUYECKHE CBONCTBA: OOMEHHAas €MKOCTh, MEXaHWYecKas
MPOYHOCTh, XMMHYECKas W paJuallMOHHAs yCTOWYMBOCTh, HaOyxaemocTh u 1p. Kunernka
HOHHOTO oOMeHa. OrmpeneneHue MOJHOW OOMEHHOW EMKOCTH PaJuOXUMUYECKHM METOIOM.
PaBHoBecue mnpu wnoHHOM oOMeHe. CelNeKTUBHOCTh HMOHUTOB. M30TepMbl copOmuu u
xpomaTtorpauueckue 30HBI. DIIOCHTHBI METOJ HMOHOOOMEHHOW Xpomarorpaduu, ero
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3aKOHOMEPHOCTH. BrIiTecHUTENbHBIM MeTOoJ. [IpuMeHeHne MOHOOOMEHHON XpomaTorpadguu B
PaguOXUMHUH.

OKcTpakuusi, OCHOBHbIE MOHATHS M omnpezneneHus. M3orepMa 3KCTpakUuu U 3aKOH
beptino-Hepucra. «®usudeckoe» pachpenencaune. Knaccuduramus cucTeM ¢ XUMUYECKUM
B3aMMO/ICHCTBHEM. DKCTPaKLUs HEHUTPaIbHBIMH OpraHWYecKMMHU BemecTBamu. OOpa3zoBaHHe
KOOpPJIMHAIIMOHHBIX coeluHeHuil (cosnbBartoB). KoHcranTa skcTparupoBanusi. OmnpeneneHue
COCTaBa »JKCTPAarupyemMbiX CcoeauHEHUW. [mapaTHO-COJNILBATHBIA MEXaHU3M. OKCTPAKIIUS
OPraHMYECKMMHM OCHOBAHMSMU M HMX COJNAMU. KOHCTaHTBI JKCTparupoOBaHHUs: W3BIICUCHUE
KHUCJIOT, aHUOHHBIH OOMEH, AKCTpaKUMs METaUIoB. BiusHue BblcanuBareneil. OKCTpaKIUs
OPraHNYECKUMM KMCJIOTaMH U MX COJIAMH. Tunsl 3kcTpareHToB. Peaknus sxcrparupoBanus, pH
nonyBbliesieHus.  lIpuMeHeHue — SKCTpakuum B paaMoxumuu.  PacnpenenurernbHas
xpomatorpadust. MeTo bl 3akpernieHus ¢asbl. JJocToMHCTBA U HEAOCTATKHU.

Pa3znean 3. OcHOBBI MeTOJa «MeYeHbIX» ATOMOB M NPHMMEHeHHe PAJIMOHYKJIUIAOB B
HCCJIeI0BAHUSAX

OO0uue MoJIOKEHHUsS METO/a «MEUYEHBbIX» aToMOB. [IpuMeHeHue pajuOHYKINIOB B
KayecTBE «MEYEHbIX» aTOMOB. BpIOOp H30TONOB, MX paJUOXUMHUYECKas YHUCTOTA, pacyer
He00x0 1Mo akTUBHOCTU. CHHTE3 MEUEHBIX COETUHEHUI.

PannoananuTuyeckne MeTOABI: PaMOAKTUBALMOHHBIM aHANN3, W30TONHOE pa3BEICHUE,
paguoMeTpuuecKas KOPPEKTHUPOBKA, pagUOMETpUYECKOe TUTpoBaHHe. IX pocromHcTBa M
HegocraTku. [IpuMeHeHne cyocTeXHOMETPUYECKOTO BbIECTICHHUS.

[IpumeHeHue paaiuOHYKINAOB B PU3UKO-XUMUYECKUX UCCIETOBAHUSIX.

Pa3nen 4. JlabopaTopHbIH NPAKTHKYM

JlaGopaToOpHbIN MPaKTUKyM CIYXKHUT JUId 3aKpeIUIeHWs 3HaHUM, MOJIyYEHHBIX IpHU
W3YyYECHUU Pa3esioB 1-3 AMCUUIUIMHBI.

4. O0beM yueOHOH TUCUMIIIMHBI

Bua yueOHoi padboThl Bcero Cemectp
3E AKkan. 5 6
q 3E Axkaa. 1| 3E AKkan.

q
OO0masi TpyA0eMKOCTh M CHUILIHHbBI 9 324 3 108 6 216
KonrakTHasi pa6ora — Ayautopusbie | 3,56 128 0,89 32 2,67 96
3aHATHUA:
Jlexmun: 0,44 16 0,44 16 - -
[IpakTrueckue 3aHsATHS 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 paboTam 30 30 -
IToaroroska K 1abopaTopHBIM paboTam 70 - 70
CamocrosiTenbHOE H3ydeHHME pasnenoB | 5,44 2,11 3,33

45,6 49,8
B195(000%00010703051 95,4
KonrtakTHas camocrositenbHas paboTa 0,6 0,4 0,2
Buabl KOHTpOJIA: 3ader ¢ OEHKOH 3auer
Bcero Cemectp
Bua yueO6Ho# padoThl 3E Acrp. 5 6
q 3E Actp. 4| 3E | Actp.

q

OO0masi Tpy10eMKOCTh IV CHUTIIHHbBI 9 243 3 81 6 162
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KonrakTHass pabdora — AyauTopHbIe 3,56 96 0,89 24 2,67 7
3aHATHS:

Jlexumu: 0,44 12 0,44 12 - -
[IpakTueckue 3aHsATHS 0,44 12 0,44 12 - -
JlabopaTopHbie pabOThI 2,66 72 - - 2,66 72
CamocrosiTesibHas padora: 5,44 147 2,11 57 3,33 90
[loaroToBka K KOHTPOJBHBIM paboTam 22 22 -
[ToaroroBka K 1ab0paTOpHBIM paboTam 52,5 - 52,5
CamocTosiTenbHOE H3ydeHHE pas3zienoB | 5,44 71,55 2,11 34 3,33 37.3
JTMCHIUTUIAHEI

KonrtakTHas camocTosiTenbHast pabota 1,45 0,3 0,15
Buabl koHTpOaN: 3a4er c oueHkoOM 3auer

AHHOTaNUA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«PUNKO-XUMHYECKHE METOALI AHAJIN32»

1. Heab AUCHUNJIMHBI — CO3JaHHE Yy OOYYAIONIUXCS TEOPETUUECKOW 0as3bl 3HAHHM O
COBPEMEHHBIX METO/aX (PU3MKO-XUMHYECKOTO WCCICIOBAHUS W aHAIM3a IS TOCIEIYIOIIETO
pereHus: KOHKPETHBIX HAaYYHBIX M MPAKTUUYECKUX 3aJ1ad, CBSI3aHHBIX C MPOBEACHUEM HAy4YHO-
WCCTIE0OBATEIbCKOM W TPOU3BOJICTBEHHO-TEXHOJIOTHYECKON  JACSITENIBHOCTH B 00JIacTH
KOHTPOJISI 32 COBPEMEHHBIMH TIPOIECCAMU TOJYyYEHUS MaTepHUAJIOB SIEPHOTO M HESJACPHOTO
Ha3HAYCHHS.

2. B pesyabrare wuU3yYeHHMSs AUCUMILIMHBI O0y4YaloUIUiicsi 1O MporpaMmme
CHeNHNAIUTETA JOJIKEeH:
001a0ams CISTYIONIMMU KOMITETSHIIUSIMHU:

— CIOCOOHOCTBIO HCIIOJIb30BaTh MaTeMaTHYECKHEe, €CTECTBEHHOHAyYHble W WH)KEHEpHbIE
3HAHUS JUIsl perieHus 3a1a4 cBoeit mpodeccnonanpHoi aesrenbHoctr (OIMK-1);

— crnocoOHOCThIO MPOGECCHOHATBHO HCIOJb30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE H
aHAJIUTUYEeCKoe 000OpyIOBaHUE, CIIOCOOHOCTHIO K IMPOBEACHUIO HAyYHOTO MCCIEIOBAHUS U
aHaJIM3Y TMOJIYYCHHBIX IPHU ero npoBeaeHuu pe3ynbratos (OI1K-2);

—  CIOCOOHOCTBIO AHANU3UPOBATH TEXHOJIOTMUECKUH MPOIIECC, BBISIBIATH €r0 HEIOCTATKH U

pazpabaTeiBaTh MEpONpUATHUs IO ero coepuieHcTBoBanuio (I1K-3).
3namo:

OCHOBHBIE BO3MOXXHOCTH B IMOJIy4eHUU MH(GOPMAIMU O CTPYKTYpE U COCTaBE BEIIECTBA MPHU

WCIOJIb30BAHUU PA3NIUYHBIX (PU3UKO-XUMHUYECKUX METOI0B aHAIIN3a,

— (U3UKO-XUMUYECKUE OCHOBBI COBPEMEHHBIX METOJIOB aHAIN3a;

OCHOBHBIE METPOJIOTHUECKUE XAPAKTEPUCTUKH PAIUYHBIX (U3HKO-XUMUUYECKHX METOJI0B

aHalu3a;

— TIOCIIEJIOBATENIbHOCTh OMNEpaluid MpU MOATOTOBKE MPOOBI JUIsi TPOBEIACHHS aHAIM3a,
obecrneunBaroIas ee mpeICTaBUTEIILHOCTD

Ymemy:

— paccuuThIBaTh Mpeaed OOHApY)KEHUS BEIIECTBA B aHAJIM3UPYEMOM OOBEKTE MO 3aJaHHBIM
pe3ynbTaTaM MPOBEACHHBIX XOJIOCTBIX SKCIIEPUMEHTOB;

— HaxXOAWTh B pe3yabTaTaX AHAIUTUYECKUX OIpPEACTICHHN CHCTEeMAaTUYeCKHUEe OIIMOKU U
MIPOMaxu;

— BbIOpaTh ONTUMAJBHBIA METOJ aHajdh3a B 3aBUCHMOCTH OT 3aJauyd aHaJTUTHYECKOTO
ONpe/IeTICHNS;

— paccuuTaTh HEOOXOAMMBIE TapaMeTphl AJs TOIYYeHHS HEOOXOAUMOTO AHAITUTHYECKOTO
CUTHaJIa Ha OCHOBE 3HAHUS (PU3MKO-XUMHUYECKIX OCHOB METO/Ia aHAIIN3A.

Braoemy:
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— METOJaMU  CTaTUCTMYECKON OLIEHKH JIOCTOBEPHOCTH  IOJYYEHHBIX pe3yJIbTaToOB
AHAJIUTUYECKOTO ONPEIEIICHNS] KOHLEHTPALlMHU BEILIECTBA;

— pacueTHBIMH MeTOJaMH OOpabOTKH BEIMYMHBI AHAJUTUYECKOTO CUTHAJA, MOJyYCHHOTO B
(U3NKO-XMMHYECKOM METOJe aHajiM3a, JUId I[OJydeHUs LeneBoil wuHpopMammu o
KOHLIEHTPALIMHU ONIPEAEIEMOr0 BEILIECTBA,

— 3HAHWSIMH O COJICPKAHUK MH(POPMAILIUU O CTPYKTYpE BEIIECTBA IPH UCIIOIB30BAHUN TAHHOTO
(U3NKO-XUMHYECKOTO METOIa aHAIIN3A.

3. Kparkoe cogepxaHue JMCHUILINHBI:

Beenenne. Ilpenver u 3amaun aucuumuivHbl. OnpeneneHUs aHAIUTUYECKON XUMHUU U
XHUMHUYECKOr0 aHanm3a. Buapl aHaau3a: KadeCTBEHHBIM, KOJWYCCTBCHHBIM, W30TOITHEIM,
AJIEMEHTHBIN, (YHKIHMOHAIbHBIN, MOJEKYISpHBIN, BeulecTBeHHbIN. Kiaccuduxamus 4ucToTs
BEILECTB: «U», «YAAd», «XU», KOUB», «BUBY». Pa3nuune Mex1y «0UB» U «BUBY.

Paspen 1. Ilopsigok npoBeaeHHs AHAJIN3A M €r0 METPOJIOTHYEeCKHE XapaKTePUCTUKHU

1.1. MerpoJiornyeckue XxapakTepuCTUKN METOI0B aHaIN3a

DOneMeHTbl MAaTeMaTU4YeCKOW CTaTUCTUKU: THUIBI paclpeiesieHUsl CIy4dailHbIX BEJTUYMH,
pacnpenenenusi I'aycca u Ilyaccona, noBepuTenbHasi BEpOSITHOCTh, JOBEPUTEIbHBIN MHTEpPBAJ,

KBaJIpaTUUHBIM 3aKkoH pacnpocTpaneHus omubok. Kpurtepum Creronenta u ®umepa. Q-

kputepuid. [Ipenen obHapyxeHus: (aOCOMIOTHBIN, OTHOCUTENbHBIN). UyBCTBUTEIBHOCTh METOAA

aHanm3a. Bocmpous3BoguMocTh W TOYHOCTh (MpaBUIbHOCTH). OmpeneneHue MNpPoOMaxos.

CpaBHEHHE TaHHBIX, OJIYYEHHBIX B HE3aBUCHUMBIX U3MEPEHUSX.

1.2. TlpensapurenbHas NOArOTOBKA NPo6 Julsd IPOBEACHUS aHATIU3a

[TocnenoBarenbHOCTh oOMEpaliii TpH MpPOBENEeHUU Jroboro anamm3a. Otb6op TmpoO.
[Tonatuss mpencTaBUTENBHON, TEHEPATBbHOW, JabOpaTOpHOW W aHATU3UPYEMOUM TPOOHI.
OcobGenHoct orOOpa MpPOO HEOMHOPOIHBIX TBEPHABIX BEMIECTB. 3aBUCHMOCTH MacChl
MPEACTaBUTENBHON MPOOBI TBEPJAOTO BemiecTBa OT pa3mepa dvactuil. Dopmyna Pudepica-
Yeuyora. [logxoa k BbIOOPY COOTHOIIEHUS MEXIY YHUCIOM aHAJIM3UPYEMBIX TBEPABIX MPOO U
YUCJIOM TapaJlIeTbHBIX M3MEPEHUN MaHHOW TMpoObl. BekpwiTHe TBepabix mpoO. CeneKkTUBHOE
BCKpbITHE. VHIMBHAyallbHbIE W TPYNIIOBBIE METOJBl KOHLEHTPUPOBAHUS MUKPOIPHUMECEH,
abcooTHOE u OTHOCHTEIIBHOE KOHLICHTPUPOBaHUE. XapakTepucTuKu MeToaa
KOHLIEHTPUPOBAHMS — CTENEHb H3BJICUEHHUS U CTerneHb oOoramienus. dusnueckue, (Hu3MNKo-
XUMUYECKHE M XUMHUYECKHE METOJbl KOHLIEHTPUPOBAHUA. OKCTPAKLUMs, JUCTHILIALINS,
pexTuduKanusa, cyoaumanus, HanpaBlieHHAas KPUCTAJLIM3allvs, UOHHBIH OOMEH, OCaXKJIeHUE U
CO-OCaXJICHUE KaK METO/Ibl KOHIIEHTPUPOBAHHUSI, 00IACTU UX IPUMEHEHHUSL.

Pa3znen 2. Macc-cnekTpoMeTpusi.

2.1. Onpenenenue Macc-ClIeKTPOMETPUU U KiaccubuKkaiys npudbopoB

[Tonstue MacC-CIIEKTPOMETPUH, OMoK-cxema u KJaccuukams Mmacc-
CHEKTPOMETPUUECKUX MPUOOPOB (CTAaTUUYECKHE U TUHAMUYECKHE, XUMUYECKUE U H30TOIHBIE,
MaccC-CIEeKTPOCKOMBI, CHEKTPOrpadbl U CIIEKTPOMETPHI).

2.2. BzauMoaeicTBre 3apsyKEHHBIX YACTHUIL C MIEKTPUUYECKUMU U MAarHUTHBIMHU MOJISIMU.

[loBeneHue 3apsHKEHHBIX YACTULL B AJIEKTPUUECKUX M MATHUTHBIX MOJIAX: MPOJIOJIBHOE U

MOINEPEYHOE BIIEKTPOCTATUUYECKOE MOJI€, MPOJOJIbHOE M MONEPEYHOE OJHOPOJHOE MArHUTHOE

nosie. dokycupyromiee CBOWCTBO OJHOPOJHOTO MarHUTHOro mnoussi. CoBMECTHOE JAeHCTBHE

3JIEKTPUYECKOT0 M MarHuTHoro mnoisiell. OnbiThl ToMmcoHa: KaTogHas TpyOka (omperesieHue

OTHOILLIEHMs 3apsiia K Macce s 3JeKTpoHa), MeToJ] mapaboi. [IpuHnunuampHas cxema

CTaTHUYECKOTO MacC-CIIEKTPOMETPA.

2.3. Tunel HOHHBIX HCTOYHUKOB MAacC CIIEKTPOMETPOB

Tunel MOHHBIX MCTOYHMKOB: C MOHM3alMEN DJIEKTPOHHBIM yIapoM, II€4YHOH, ¢
(doTonoHM3aIMeH, 1a3epHbIil HOHHBIM NCTOYHUK. MIX mpenmyIiecTBa U HEJOCTATKH.

2.4. T'a30BBIi IOTOK B CTAaTUYECKOM MacCC-CIIEKTPOMETPE

I'a30BBII IOTOK Yepe3 MAacC-CIEKTPOMETP. BA3KMI U MOJIEKYIISAPHBIA PEKUM HAaTEKaHUS
ra3oBOi CMECH M3 CHCTEMbl HAallyCKa B HMOHHBIA UCTOYHUK. XUMHUECKHE U U30TOMHBIE TTPHUOOPHI.

OCOOeHHOCTH CHCTEM HaIlycKa B HUX.
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2.5. Pa3zpematoniast ciocoOHOCTb CTaTUYECKOTO MAacC-CIIEKTPOMETpa.

Teopernueckass ¢opmMa MOHHOTO THKa B Macc crekrpe. Paspemaromias crocoOHOCTD
CTaTMYECKUX MacC-CIIEKTPOMETPOB: TEOpPETHYECKass M JKCIEPUMEHTAIbHO OIpeseseMas
npubopoB. Kinaccudukanus mpuOOpPOB MO BEIWYMHE pa3peniaroniei crocodHoctu. [ymners u
BO3MOYHOCTH U3 Pa3pEIICHHUSL.

2.6. Tunbl AUHAMUYECKUX MAcC-CIEKTPOMETPOB

Bpemsi-niposneTHbIi 1 KBaJIpyNoJIbHBIN Macc-crieKTpoMeTpbl. OMerarpoH. [Ipenmyiectsa
Y HEJIOCTATKU IMHAMUYECKUX PUOOPOB, 001aCTU UX TPUMEHEHHUS.

Pa3nen 3. CnekTpanbHble MeTOABI AHAJIN3A.

3.1. OnpenencHue u KIacCU(UKANNS CIEKTPAILHBIX METOJIOB aHATTN3a

[lonsiTMe CHEKTpadbHBIX METOJOB aHaIM3a, HMX Kiaccuukamus. XapaKTepHCTUKU
AJIEKTPOMArHUTHOTO M3JIyY€HUS: 4acTOTa, BOJHOBOE YMCJIO, JUIMHA BOJIHBI, SHEPrusl KBAHTA.
DHepreTuyeckuil Juamna3oH 3JIEKTPOMAarHUTHOTO U3JIY4YEHMs, XapakTep BO30YXIEHHOTO
COCTOSIHUSI aTOMOB M MOJIEKYJ B DPAa3JIMYHBIX SHEPreTHUECKUX auamna3zoHax PeHTreHoBckas,
ontuueckas (Y®-, Bumgumas, WK-), MukpoBomHOBas, panuouactotHas (OIIP, SAMP)
CIEKTPOCKONUHU, DMHUCCHOHHAs U aOCOpOLIMOHHAs, aTOMHAas U MOJIEKYJIsIpHas CHEKTPOCKOIHS.
biiok-cxembl mpubopoB.

3.2. MeToibl aTOMHOIO CIIEKTPAJIIEHOIO aHAIN3a

AtomHbli  cnekTpanbHbli  aHamu3  (ACA). ATOMHBIM  CHEKTp Bojaopoja H
BOJIOPOJIONIOZOOHBIX aTOMOB. ATOMHBIN CIIEKTP MHOTORJIEKTPOHHBIX aTOMOB. Buibl aToMHOi
CIIEKTPOCKOIIMU:  OMHUCCHOHHAs,  abcopOmwoHHas,  (uyopecieHTHas,  PEHTTCHOBCKas
(boTosnexkTpoHHAs, 0Xe-, duIyopecleHTHas, dMuUccuonHas). CrnocoOsl aTOMH3alMud TPOOBL: B
IJIJAMEHHU, DJEKTPOTEPMUYECKHM, B JJIEKTPUYECKOW Jyre W HCKpe, WHIYKTUBHO CBSI3aHHOMN
mna3me. Konkpernoie metoasl ACA: aTOMHO-3MUCCHOHHBINA, aTOMHO-a0COPOITMOHHBINA, aTOMHO-
(byopeCIeHTHBIN, pEHTI€HOBCKUM, 05KE-CIIEKTPOCKOTIHSI.

3.3. MeToibl MOJIEKYASIPHOTO CHEKTPAIbHOTO aHaIn3a

Monekynsapubiii  ciektpanbibld  aHanu3 (MCA). KpuBas NOTEHIHMAIBHOW DSHEpPrHUd
JIBYXaTOMHOM MOJIEKYJbl. OJIEKTPOHHOE, KojiebaTenpHOe, BpallaTteIbHOe BO30YXKIEHHUE
MOJIEKYJIBI M MX OHEpPreTHYeCcKHe Juana3oHbl. BHIbl MOJEKYISIpHOW CHIEKTPOCKOIHH:
BpaliareiabHas, KonebaTenbHas, 3JeKTpoHHas U ux koMOuHanuu. Konkpernsie metoast MCA:
HK-criekTpockonus,  CIHEKTPOCKONHUS  KOMOMHAIIMOHHOTO  paccesHus,  (GuyopuMeTrpus,
cuektpootomerpus. CpaBHEHHE BO3MOXHOCTEH METOJIOB MOJEKYISIPHOM U aTOMHOMU
CHEKTPOCKOIIUH.

3.4. Tunbel MOHOXPOMATOPOB M PETUCTPATOPOB AIEKTPOMATHUTHOIO H3JIYYEHHUS
CHEKTPaJIbHBIX NTPUOOPOB

Meroabsl  pa3noKEHUsT  AJIEKTPOMArHUTHOTO — M3JIY4YEHMST B CIEKTp:  IpU3MA,
mudpakiuroHHas peuietka, uHTepdepomerp Dadbpu-Ileppo. Peructpaivs HHTEHCHBHOCTH
AJIIEKTPOMArHUTHOTO  W3NYYEHHS:  Y-CHEKTPOMETPHI,  (POTOIIEKTPOHHBIE  YMHOXKHUTEIH,
6onometpsl, Dypbe CHEKTPOMETPBHIL.

3.5. MeTposoruyeckne XapakTepUCTUKY CIEKTPAJIbHbIX METOJIOB aHaIN3a

Pa3pemenne nByx ONU3KMX CHEKTpalbHBIX NoJoc: KpuTepuil Penes. Paspemaromas
CIOCOOHOCTH U IMHEIHAs IUCTIepCHs CIIEKTPAbHBIX TPUOOPOB.

Paznen 4. Xpomatorpadguueckue MeToabl aHAIN3A

4.1. Onpenenenue u K1accuuKanus XpoMaTorpa@uyecKux METOJI0B aHaIH3a

Onpenenenue xpomartorpaduu, HX KiIacCUpUKAlUs: Ta3oBas U  SKUJKOCTHAS
xpomaTorpadusi, BBITECHUTENbHAs, MPOSBUTENbHAas W (pOHTanIbHAs BUIBI XpoMaTorpaduu.
OOme  XapakTepUCTUKH  XpoMaTorpaMuecKkoro  pas3/ielIeHHs]  BELIeCTB:  pa3pelleHHe,
3¢ (HEKTUBHOCTD, CENIEKTUBHOCTbD, CBSI3b MEXK]1y HUMHU.

4.2. Metonpl razoBoit xpoMaTtorpaduu

lNazo-ancopOumonHas U ra30-KUAKOCTHas xpomaTtorpaduu. [IpuHiunsl mogdopa raza-
Hocutens. Ilpuniunel nmoabopa ancopOEHTOB M KHUAKOM (as3bl Ui ra30-aAcopOIMOHHON U
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ra30XkuAKOCTHOM xpomarorpaduu. Tumel aacopbentoB. TpeGoBanuss K JKUAKOH (ase,
MOJISIPHBIC, YMEPEHHO TOJISIPHBIE, HETIOJISIPHBIC KUIKHE (Da3bl.

4.3. MeTtopl >KHJIKOCTHOU Xpomarorpaduu

XKunkoctHas xpomarorpadus, MPUHIUIBI OJ00pa MOJBMKHON M HEMOABMXHON (as3.
Hopmanbhnas wu oOpamennas HenoaBwkHas ¢a3a. BricokodddexTuBHAS  KUIAKOCTHAS
xpomatorpadus.

4.4. Tunsl IETEeKTOPOB XpomMaTorpadon

JleTekTopel A ra3oBOM XpoMarorpauu: KaTapoMeTp, IUIaMEHHO-MOHU3ALMOHHBIN, C
IEKTPOHHBIM 3axBaTOM. JIETEKTOPBI I JKUJKOCTHOW Xpomarorpaduu: TO yISIbHOU
AIIEKTPOMPOBOHOCTH H IO TOKA3aTEN0 MPEIOMIICHUS, CIIEKTPO(MOTOMETPHUECKUI. XpoMaTo-
Macc-CIEKTPOMETPHUSL.

Pasjen 5. DiekTpoxuMmnyecKue MeToIbl aHAIU3a

5.1. IloreHumomeTpus

[lonsitTne woOH-cenekTUBHOrO HnekTpona. [lpuHuunuaneHas cxema mnpubopa s
MoTeHIMoMeTpuueckoro omnpeaenenus. [lpsmas mnoteHmmometpus. [loTeHmoMeTpudeckoe
TUTPOBaHUE, 00JACTH TPUMEHEHH S, METO/IbI OTIPE/ICIICHHS] TOUYKH SKBUBAJIIEHTHOCTH.

5.2. Kynonomerpus

3akonsl Dapanes. KynoHomerpus NOTEHIHOCTAaTHYECKass M aMIepoCcTaTUYECKas,
obnmactu mpumeHeHus. [oHATHS MpeeNnbHOr0 TOKa M BBIXOJA MO TOKY. MeTon ompeneineHus
3aTPavye€HHOT0 KOJMYECTBA JIEKTPUUECTBA MPU MOTEHIIMOCTATHUECKON KynoHoMeTpuu. O0nacthb
MIPUMEHEHHSI aMIIEPOCTATUIECKON KyJIOHOMETPHH.

5.3. Boakramnepomerpus

Tuns! nonspusyomuxcs (MHAUKATOPHBIX) 31eKTpoAoB. [Tonsporpadus. Tums

nossiporpamm. Jluddysunonnsriii Tok. Ypasuenne UnbkoBuya. nddepennmnanbaas uMmyabcHas
nossiporpadusi. O6acTb MPUMEHEHHUS MOJsIporpadum.

Pa3nen 6. Paaguo4acToTHBIE METOALI AaHAJIN3A

6.1. KpaTtkas xapakrepuctuka merooB AMP u DI1P

MarsuTHbIi MOMEHT siiep, THPOMAarHUTHOE OTHOIIEeHHE, g-hakTop, MarHeToH bopa,
SIICPHBIM MarHeToH. SIBjeHWE sAIepHONM MArHMTHOW pelakCalMu: CIHH-CIIMHOBOE W CIHH-
peleTouyHoe BpeMEHa pelnakcanuu, ypaBHeHus bnoxa. Crnekrtpockonust SAMP: xummdeckuit
CIBHI, pOJIb CHUH-CIIMHOBOTO B3auMoJeHcTBUs u auddy3HoHHbIX mponecco. Ilpupona
AIIEKTPOHHOTO MapamMarHuTHoro pezoHanca (OI1P), cnuHOBO# 1 OpOUTANBHBIN MapaMarHeTu3M,
g-pakrop anekrpoHa. Otiaumume crnekrpomerpoB OIIP ot cnekrpomerpoB AMP. O6nactu
npumeHenust metoaos AMP u OI1P.

3. O0beM y4eOHO AUCHUIIMHBI

Buner yue6HOM paboTh 6 cemecTp
B 3aueTHBIX B akanewm.

eIMHULIAX gacax
OO0masi TpyA0eMKOCTb M CHUTLIHHbBI 4 144
KonTakTHas padora - ayiMTOPHBbIE 3AHATHS: 1,33 48
Jlexiuu (JIek) 0,89 32
[TpakTiueckue 3anstus (I13) 0,44 16
JIaGopatopusie padoTsl (JIP) - -
CamocrositesbHas padora (CP): 2,67 96
CamocrosiTenpbHOE HU3yUeHHE Pa3ieioB JUCIUIIIMHBI 267 95,8
KonTakTHas camocTosiTesnibHas padoTta ’ 0,2

Bua koHTpoOJIs

3a4eT T

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 paboTa - ayAuTOPHbIE 3aHATHA: 1,33 35,9
Jlexuuu (Jlek) 0,89 24,0
[IpaxTnueckue 3ansrus (113) 0,44 11,9
JlabopaTtopubie padoTs (JIP) - -
CamocrositesbHas padora (CP): 2,67 72
CaMOoCTOATEIbHOE U3YYEHUE Pa3JIeNOB TUCIUIUINHBI 267 71,85
KoHTakTHas camocrosiTenbHas paboTa ’ 0,15
Buja koHTpOIA
3a4eT + +
Bujx uTOroBOro KOHTPOJIs: 3auer

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUIIMHbBI

«TexHo0rNsl 0CHOBHBIX mMaTepuajaoB COBpeMeHHOﬁ JHEPIreTUKU U OCHOBBI pazmaunonﬂoifl

0e30MacHOCTH»

1. Heab AMCHMIJIMHBI - CO3JaHWE y OOydJarmmxcs OOIIeH TeopeTHYecKon u

METO/I0JIOTMYECKOM 0a3bl 3HAHWN B OOJACTH XMMHHM U TEXHOJOTMH MaTepHaioB COBPEMEHHOM
SHEpPreTHKH, BKIIOYAIOIIEH MpEeJCTaBIEHUs O IIMPOKOM CIIEKTpe MPOM3BOJCTBEHHBIX 3ajad,
BXOJILIUX B Ipeaeibl UX KOMIIETEHILMH, OCHOBaX M B3aUMOCBS3HM HCIIOJIB3YyEMBbIX METOJIOB U
BapHaHTaX X MPAKTHUYECKOTO MPUMEHEHUS.

2. B pesyabrare uU3yYeHHMs JMCHUIUVIMHBI O0yYaKOIIMICA MO0 mNporpamMmme

CHeHAJINTETa JOJIKEeH:
001a0ams CISTYIOIIMMU KOMITETSHIIHSIMHU:

CIIOCOOHOCTBIO HUCHOJB30BaTh MAaTEMaTHYECKHE, E€CTECTBEHHOHAYYHbIE M HWHKEHEpPHBIC
3HaAHUA IS perieHus cBoel npodeccuonanbuoit nestenpHoctr (OIIK-1);

MOCOOHOCTHIO PadOTaTh C HAYYHO-TEXHUYECKOM M MATEHTHOM JUTEepaTypOl U MUCHOJIb30BaTh
MOJIyYEHHYI0 MH(POPMAIUIO MPHU OCYIIECTBICHUN CBOEH MPO(ECCHOHATBHON e TeIbHOCTH
(OIIK-4);

CIOCOOHOCTBIO K PEHICHHUIO MPO(EeCcCHOHANBHBIX MPOU3BOJICTBEHHBIX 3a/1a4, BKIIOUAIOLIUX
pa3paboTKy HOpPM BBIPAOOTKH M TEXHOJOTHYECKMX HOPMATHUBOB PACXOJIOBAHUS CBIPHS,
MaTepHUaIoB U PHEPreTUUYECKHUX 3aTpaT, COBEPIICHCTBOBAHHE KOHTPOJIS TEXHOJIOTUYECKOTO
nporecca (I11K-2);

CHOCOOHOCTBIO AHAIM3UPOBATh TEXHOJIOTHYECKUN MPOIECC, BBISBIATH €0 HEAOCTaTKU U
paspabaTeiBaTh MEPOTPUATHUS IO ero copepiieHcTBoBanuto (I11K-3);

CIIOCOOHOCTBIO MPHUHUMATh KOHKPETHOE TEXHHUYECKOE PEIIEHHE C YYeTOM OXpaHbl TPyaa,
paananoHHON 0e30MacHOCTH U 0XpaHbl Okpyskatomieit cpesl (ITK-4);

TOTOBHOCTBIO HCIOJNB30BaTh JEHCTBYIOIIME HOPMATHUBHBIE JOKYMEHTHI B 00JacTu
paauanuoHHOU U siaepHoii 6ezomacHocTH (I1K-8);

CIOCOOHOCTHIO K pa3paboTKe MIaHOB M MPOTrpaMM MPOBEICHUSI HAyYHO-UCCIEA0BATEIbCKUX
pa3paboToK, BEIOOPY METOIOB U CPEACTB pelieHus HoBbIX 3a1au ([1K-9);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJbl OLIEHKM pHUCKa U pa3padarbiBaTh MeEphI IO
obecrieueHHI0 0e30TacHOCTH  pa3pabaThIBAEMBIX HOBBIX TEXHOJIOTUH OOpalieHus ¢
obwvekTamu npodeccruonanbHon aesrensHoctr (ITK-11);
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—  CIOCOOHOCTBIO YIIPABIIATH JNEUCTBYIOIIMMHU TEXHOJIOTMYECKUMHU Ipoleccamy,
o0ecreynBarOIMMH BBIITYCK MPOJIYKIIWH, OTBEYAIOLIEH TPEOOBAaHMSIM CTaHIAPTOB U PHIHKA
(ITK-15);

— CHOCOOHOCTBIO K HCIIOJB30BAaHMIO COBPEMEHHBIX CHCTEM YIPABJICHUS KaueCTBOM
MPUMEHUTENIBPHO K KOHKPETHBIM YCJIOBUSM IIPOU3BOJICTBA I1a OCHOBE MEXKJIYHAPOJHBIX
craugaproB (I1K-16).

3uams:

— OCHOBHBIE CTaJIMU SJEPHOTO TOIUIMBHOIO [IUKJIA;

—  DKOJIOTMYECKHUE MOCieAcTBUs dKcrmyatanuu ADC;

— 3akoHbl P® u HOpMATUMBHBIE JOKYMEHTHI MO MCIIOJIb30BAaHUIO ATOMHOW JHEPTUH,
paauamoHHOM 0€30MacHOCTH U OOpaIICHHUIO C PAIHOAKTUBHBIMH OTXOJIaMU;

— XUMHUYECKHE IPOILeCChl IMPHU BO3AECHCTBUU HOHU3HUPYIOLIErO HU3IYyYEHHs] Ha BEIIECTBO,
OCHOBBI JIO3UMETPUH U TI03UMETPUUECKOTO KOHTPOJIS;

— TMPUHUUIHAIBHBIE OCHOBBI M OCOOEHHOCTH IIPOLIECCOB, HCIOJB3YEMBIX B TEXHOJOTUU
MaTepHuaJoB COBPEMEHHOMN SHEPTE€TUKH;

— anmapaTypHoe o(QOpMIIEHHE U TOCIEA0BAaTEIbHOCTh MOCTPOEHHS] TEXHOJIOTMUECKUX CXEM
JUIs peuleHusl 3ajad, CBsi3aHHBIX c nepepabotkoit OAT u ob6pamenuem c PAO,
MIPOM3BOJICTBOM PEIKUX AIEMEHTOB, CTAOMIIBHBIX H30TOMOB U 0COO0 YHCTHIX BEIIECTB.

Ymemo:

—  HCIOJb30BaTh NOJYyYEHHbIE 3HAHUS I OLIEHKHU BO3MOXHOCTH CTpOUTENbCTBA HOBBIX ADC,
pacuera OpMEHTHUPOBOUYHBIX KallUTAIbHBIX 3aTPaT U HKCIUTYyaTallMOHHBIX PACX0JI0B;

— OLEHUBATH PAAMALIMOHHYIO OMTACHOCTh PAJMOHYKINAOB U MAaTEPUAJIOB;

— TNpUMEHATh 0a30Bble 3HAHUS B 00JACTH XMMHUHM U TEXHOJOTMH MAaTE€pHalOB COBPEMEHHOMN
SHEPreTUKU Il PELICHHUs] KOHKPETHBIX 33/7a4 M COBEPLICHCTBOBAHMS JKCILUTyaTUPYEMBIX
TEXHOJIOTHYECKUX CXEM;

—  BBIIOJIHATh PAcCUETHBIE OLICHKM OCHOBHBIX XAPAaKTEPHUCTHK, NPUMEHSEMBIX B TEXHOJIOTMU
MaTepuaIoB COBPEMEHHOW SHEPIreTHUKH;

— omnpeaensaTh TpeOOBAaHUS K HCIOJIb3YeMbIM pabOYMM BEIIECTBaM M ONTHMAaJIbHbIEC YCIOBHS
OCYIIECTBJICHUSI NPOLIECCOB, IMPUMEHSIEMBIX B TEXHOJOTMH MaTE€pPUaJIOB COBPEMEHHOU
SHEPreTUKU;

Braoemy:

— OCHOBHBIMU TE€XHOJIOTUYECKHMMH cIlIocO0amMH mepepaboTKU YpaHCOAEPHKAIllero ChIPbs, €ro
BBIJICNIEHUIO U 000raIeHuto o uzoromny >3 U;

— HaBBIKAMH pacuera JI03bl B padounX MOMEIIEHUAX U JO30BbIX Harpy30K Ha epCoHal.

— OCHOBaMH BbIOOpA OTAETBHBIX CTAUN U PAIMOHATBHBIX TEXHOJIOTHUECKUX CXEM IMOTy4eHUs
MaTepuaIoB COBPEMEHHOW SHEPIreTUKH, COUYETAaHUS UMEIOIIMXCS U CO3/IaHNE HOBBIX CXEM;

— HaBBIKAMM pAacueTa, CpPAaBHUTEIBHOM OLEHKM M T[OHUCKAa ONTHUMAJIbHBIX MapaMeTpoB
MPOLIECCOB, IPUMEHSIEMBIX B TEXHOJOTUHA MATEPUATIOB COBPEMEHHON SHEPTETUKH

— OCHOBaMHM aHaJiu3a COBPEMEHHBIX TEHACHLMI B TEXHOJOTMU MaTEpPHAIOB COBPEMEHHOM
SHEPreTHUKHU.

3. KpaTkoe conepxanne JHCHUILINHBI

Pa3nen 1. Benenune B TeXHOJIOTHIO MATEPHAJIOB COBPEMEHHOM JHEPreTUKHU

1.1. OCHOBHBIEC OHATHSI ATOMHOUN YHEPrETUKH

IIpounssoacTeo IIEKTPOIHEPTUU Ha TEIJIOBBIX AIEKTPOCTAHIIUSAX,

THJIPOANIEKTPOCTAHIUAX M aTOMHBIX 3nekTpoctaHimax (ADC), uX cpaBHEHUE IO

SKOHOMMYECKHUM H 3KOJIOTMYECKUM MOKa3aTeNsIM. SiepHble SJHEPre€TUUECKUE YCTAHOBKH — THUIIBI,

XapaKTEePUCTUKU, MPUHLUUIHUAIBHBIE CXEMbl, MEpPCIEKTUBbI HCIOJNb30BaHUA. SIaepHbIN

torumBHbIN KA (SATL[) — ocobenHocTn TexHoNorui paznuuHbix craguit ATL[, orpacnu

poMBbIIIeHHOCTH, oOciyxuBatomue ATL, Bexymas pons xumuueckoil texnosoruu B STLI,

Bonpocel 3kosorun B ATL[. Jensmmecs matepuansl. KOHCTpYKIIMOHHBIE MaTepHaibl s

aTOMHOM PHEPreTUKHU. B3anMozaelicTBue U3IIydeHNN C peaKTOpHBIMU MaTepuanamu. TexHoaorus
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U MIpUMEHeHre 00oraieHHoro ypana. OCHOBHBIE BUJIbI SIACPHOTO TOTUIMBA.

1.2. OO6pamienne ¢ pagMOaKTUBHBIMU _OTXOJAaMH W BOUPOCHI PaJMallMOHHON
0€3011aCHOCTH

[TepepaboTtka otpadoraBmiero simepHoro tormsa (OST) u MOBTOPHOE MCHOJIB30BAHHE
nensuuxcs MmatepuanoB. OOpamenue ¢ paanoakTuBHbIME oTxoaamu (PAO). BosnelicTBue
npeanpuatuil ATL] Ha yenoBeka M okpyxkawmyr cpeny. besonacHocts npeanpustuii ATLL
Konuenuuun 6e3omnacHoro peakropa. MexayHapoaHO€ COTPYJHUYECTBO B aTOMHOM SHEPreTHKE.

Pa3nes 2. OcHOBBI paguanOHHON 0€30IaCHOCTH U IPMMEHeHHe PAMOHYKIUI0B U
U3JIyYeHU il

2.1. lIpuMeHeHne paJMoOHYKINI0B U O0IIKE 3a/1a91 PAaJHAllMOHHON 0€30MacHOCTH

Pannonyknuabl u atomHas sHepreTuka. OTKpbITHE paIuOaKTUBHOCTH. Peakuuu neneHus
PaIMOHYKIIMIOB U SIAEPHBIN peakTop. SnepHas sHepreTrka. B3anmoaeicTBue HOHU3UPYIOLIETO
M3JIyYeHHUS] C BEIIECTBOM. PanmanmoHHass XuUMUs, KaK 4YacCTh XHMHUH BBICOKHMX DSHEPTHM, ee
3amaun. OOmme 3agaud paaualioOHHON Oe3omacHOCTH. EcTecTBeHHBbIE M HMCKYCCTBEHHBIE
pamnonyknuael (PH) B okpyxkaromieit cpene. OTKpPBITbIE M 3aKPHIThIE MCTOUYHHUKHU HW3IIYUEHUS.
Pamnanuonnbiii poH W BKJIaA B HETO Pa3UYHBIX COCTaBIAIONIMX. ATOMHAas HSHEPreThka W
npoOieMa paaroaKkTUBHBIX 0TX010B. [Ipo0ieMbl 0XpaHbl OKpyXaroIiei cpebl.

2.2. Nonun3upyroniee U3Jy4eHne U €ro B3anMOJICHCTBHE C BEIIECTBOM

B3aumopneiicTBue 3apsyKE€HHBIX 4YacTUIl C BeHIECTBOM. BzammopneiicTtBue (POTOHOB cC
BEIIECTBOM. [[€TEKTOPHI 17151 PETUCTPAIIMU U CIIEKTPOMETPUH alb(ha-u3IydeHHs], JICTEKTOPHI IS
peructpanuu 0eTa- u raMma- u3ydeHuid. Jlo3uMeTprsi HOHU3UPYIOIIETO U3ITydeHUs — BHEITHEE
U BHYTpEHHee 00JlyueHHe dYes0OBeKa, SKCIIO3UIMOHHAs 03a, MOTJIONIEHHAs W SKBUBAJICHTHAs
JI03bI, TIOHATHE O JOMYCTHUMBIX YPOBHSX OOJIYUCHHS, NETEPMUHUPOBAHHBIE M CTOXACTHUECKHE
ahdexTri, 1030BbIE  KOIPPUIMEHTH PAAUOHYKIUIOB, METOJbI ONpEAeNeHUus 03kl B
JabopaTopu.

2.3. OcHoBHble HopMatuBHbIE JoKyMeHThl HPB-99/2009 u OCIIOPB-99/2010.

HopmupoBanue [1030BOMM Harpy3ku Ha d4enoBeka. [IpuHIUIBI — pagualMOHHOU
6e3onacHocT. HopMmbl pammanmionHoi Oe3zomacHoctd. OOmydeHue mnepcoHasna. OCHOBHBIC
CaHWUTapHbIe TMpaBwia obOecrneueHus paguanonHoit Oe3omacHoctn  OCIIOPB.  Pacuer
3¢ deKTUBHOH MOIIHOCTH 103kl B Jjaboparopuu. OOmydeHue HaceleHHs. Mepsl 10
orpaHuueHuto oOmyueHuss HaceneHus. [lpemenst m03 ans Hacenenus. Ilpenensl romoBoro
MOCTYIUIEHUs JUIsl Bo3Aayxa u  Bojabl. [loHstHe 00 YypoBHE BMeIIAaTeIbCTBA. METObI
paarallMOHHOTO KOHTPOJIS. 3alllyTa NalkeHTa B SACpHON MeTUIHE.

2.4. OU3MKO-XUMHYECKAs CTa/IUsl B3AMMOJICHCTBUS U3TYYECHHS C BEIIECTBOM.

OcHOBHbIE TOHSTHA XUMHH BBICOKMX DHEPrUd — DIEKTPOHHAs  AaKTHBALMS,
BO30Y)KICHHBIE MOJIEKYJIbI, MOHBI, PaJuKajbl, MOTJOLIEHHAs 1033, PaJUallMOHHO-XUMHYECKUE
BBIXOJIbl, paJMAllMOHHAs YYBCTBUTEIBHOCTh U CTOMKOCTb, pPaJHONM3, KiIaccupUKaus
HOHHM3UPYIOIINX  HM3Iy4YeHHH.  DHEPreTUYeCKUd  CIEeKTp  BbIOMBAEMBIX  DJIEKTPOHOB.
Bo30Oyxnennsie yactuibl. [loBeeHre 3IeKTPOHOB B HEMOJISIPHBIX M MOJSIPHBIX MOJIEKYISPHBIX
KUJKUX U TBEPJIBIX cpeax.

2.5. PaauaninoHHO-XMMHUYECKHE TPOOIIEMBI S/IEPHON SHEPTETUKH.

Pannonn3 Bonbl. Pagmonu3 BoAHBIX pacTBOpoB. Pannonu3 opraHuyeckux BeEIIECTB.
Jlo3uMeTpusi MIOHUZUPYIOIINX U3ITYYEHUH.

2.6. PainoakTUBHBIE OTXOIbI.

CanutapHble mpaBuiga oOpamieHuss ¢ paauoakTuBHeIMH — oTxozamu  CIIOPO.
Knaccugpukamus PAO, cknagupoBanue u cucrema nepepabotku PAO. KonauumonupoBanue
PAO. Bpemennoe u okonuarenbHoe 3axopoHeHne PAOQO. PaananmonHas ©6e30macHOCTh IMpHU
obpammenuu ¢ PAO.

Paznes 3. XumMnueckasi TEXHOJIOTHSI PEAKHX 3J1€MEHTOB

3.1. Penkue sneMeHThl B COBPEMEHHOW YHEPTETUKE.

SlnepHasi SHepreTuka, ee ChIpbeBOE OOecleueHue, MHpPOBOE 3SHEpronorpedieHue,
OCHOBHBIE TeHACHIIUU. HampaBieHus: U3MEHEeHUs YHEPronoTpeOieHns: U MPOU3BOACTBA. Penkue
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AJIEMEHThl KaK T€OXMMHYECKOE€ M TEXHOJIOTMUECKOE TMOHATHE. MuHepaibl U pyAbl PEAKUX
METaJUIOB, MX XapakTePUCTHUKHU, MOJATOTOBKA PYIHBIX KOHIIEHTPATOB K MPAKTUUYECKOMY
WCIOJIb30BAHUIO. SlepHBICe W HEsepHble 00JacTH TPUMEHEHUS JHUTUSA, OCpUIUIHS, ypaHa,
UPKOHMS, TaHUS U IPYTUX PEAKUX METAIIOB.

3.2. TexHOJIOrHs U3BJICUCHUS PEAKUX DICMCHTOB.

Paznoxenue pyaHbIX KOHLIEHTPATOB. METOIbI BCKPHITUS Py — BRICOKOTEMIIEPATYPHBIH,
BBIIIETIAYUBAHUE, «CyXHe» MeTOJbl. KOHIIEHTpUpOBaHHE pPEAKUX 3JIEMEHTOB U pa3leiieHue
OJM3KUX MO CBOMCTBAM PEAKUX JIIEMEHTOB C UCIIOJIE30BAHUEM METOJIOB IKCTPAKIIHMH B COPOIINH.
HNonooOmennass xpomarorpadus. [lpuHmmmuanpHas cxemMa KOMIUIEKCHOW —TepepaboTKu
rpynnoBoro konnenrpara P3D. [lonydeHue MHIMBUIYATbHBIX COCIMHEHUM PEIKUX METAJIOB
WJTU UX CMECEH B IPOMBIIIIEHHOCTH (TEXHOJIOTMYECKHE CXEMBI).

3.3. [Ipon3BoJicTBO M paMHUPOBAHNE METAIUIOB M CILUIABOB, IIPOU3BOJICTBO U3ACIUNA U3

HUX.

CreneHb YMCTOTHI SJIEPHBIX MATEPHAIOB, TOJYYCHHE TBEPIBIX COCAMHEHUN PEIKUX
METAJUIOB. JIEMEHTHI, MOJXOJAIIME I WCIHOJIb30BaHUS B KauyeCTBE KOHCTPYKIIMOHHBIX
MarepuajoB B sJepHOM peaktope. HelTponnsie sapl. HeoOxomwmasi cTeneHb OYHCTKHU
(momyctumbie conaepikaHus). MeETOObl OYHUCTKH - OCaxJeHue, Kpuctammmzainus. CrocoObl
adduHaxHON OuNCTKHU ypaHa. [lepokcuanas, kapOuaHas OUMCTKH, SKCTPAKIMOHHbIN addrHax.
HoctounctBa u Heaoctatku. MomumHoe paduHuUpoBaHWE IUPKOHUA. UYHCTOTa dJIEMEHTa B
WCTOPUM YypaHa W UHUPKOHUA. [loslyueHWe peaKkux MeTasIoB B CBOOOJHOM COCTOSHHUHU.
Mertamiorepmust U dnekTponu3. OGpaboTka pemKux MeTamioB. MommaHoe paduHHpOBaHHE,
MTOPOIITKOBAsI METAJLTYPT S U TUTABKA.

Pa3znesa 4. TexHosiorusi 0c000 YUCTHIX BeleCTB

4.1. BBenieHne B TEXHOJIOTHIO 0CO00 YHCTHIX BEIIECTB.

CriocoObl BbIpaKEHHs CTENIEHH YUCTOTHI BellecTB. [IOHATHS «MUKPOTIPUMECH» U «0c000
guctoe BemecTtBo» (OCYH). CoBpeMeHHBIN JOCTUTHYTHIN YPOBEHb YUCTOTHI BelllecTBA. BiusHue
BHEIIHUX 3arps3HEHUI Ha mpoliecchl Ty0okoil ouncTtku BemectBa. [lonstue kosdduumenta
MHTEHCUBHOCTU OYHMCTKH. Jlupdy3noHHas MoAenb 3arpsA3HEHHUs W3 BHEUIHEr0 HCTOYHUKA.
Mogenp TNOCTYIJIEHUST NPUMECH W3 BHEIIHET0O HCTOYHUKA [0 MEXaHU3MY pPACTBOPEHHSL.
Knaccudukanuss meronoB riy0okoil ouncTku BemiecTB. OOImias XapakTepUCTUKAa METOJIOB
ri1yOOKON OYMCTKY BEIIECTB.

4.2. XuMU4ecKre METO/Ibl MOJTY4YeHUs: 0CO00 YUCTHIX BEIIECTB

OCHOBHBIE BapUAHTBl XUMHUYECKHX METOJIOB M OLICHKA MX MPEIEIbHBIX BO3MOKHOCTEH.
CymHOCTh XMMUYECKUX TPAHCIOPTHBIX peakuuil. IlepeHoc BemecTBa NOTOKOM ra3a-HOCHUTEIS.
[lepenoc BemiecTBa MoJieKynsapHOil auddysueii. IlepeHoc BemecTBa MOCPEICTBOM KOHBEKIIUU.
[IpenmyriecTBa U HEAOCTATKU XUMHUYECKUX METOOB MOJy4EHHUSI 0COO0 YHCTHIX BEUIECTB.

4.3. OU3UKO-XUMUYECKHE METOIbI NOTYYECHHsI 0CO00 YHCTHIX BEIIECTB

JuctumisinuonHsie MeToibl. Pektudukanus kak MeTosd riTyOOKON OYHCTKH BEIIECTB —
TEOPETUYECKUE OCHOBBI PeKTHU(UKAIIMU pa30aBICHHBIX PACTBOPOB, OCHOBHbBIE XapaKTEPUCTHKH,
anmnapatypHoe ohopMIICHHE, BIMSIHHE 3arps3HSIONIETO JCHWCTBUS MaTepuaia amnmapaTypbl Ha
rIyOMHY OYMCTKH BEUIECTB, MOJICKYJISIPHAS TUCTUIUIALINS, TEXHOJIOTUYECKUE CXEMbI MOTYyYECHHUS
BemecTB OCY. [TomyyeHne ra30B BEICOKON YHCTOTHI METOJIOM KPUOTEHHOW PEKTU(DUKAIINH.

ANCOpPOLIMOHHBIM METOJ] — TEOPETUYECKHE OCHOBBI pa3JelieHUuss CMece MeEeTOJ0M
aacopOIuu, pacyer JAWHAMUKUA aJacopOIMU MUKpompuMeced mpu TIIyOOKOH OYHUCTKE,
a7icopOeHThI, WCIOJb30BAaHUE METOJa MPHU TIIyOOKOH OYMCTKE BEIIECTB, TEXHOJOTHYECKHE
CXEMBbI TTTyOOKOM OYHMCTKU Ta30B B MPOIleccax MPOU3BOACTBA JETKHX U30TOMOB.

HNonoobmennsrit meroa. TeopeTrueckre OCHOBBI pa3fefieHUs] CMeceii MeTOJIOM HOHHOTO
obMeHna. OOt TOIX0/ K CHHTE3Y HOHOOOMEHHBIX cMOJ. MIoHOOOMEHHas! TEXHOJIOTHUS OUUCTKH
BOoJibl. [IpUHIMNMANbHBIE OCHOBBI TEXHOJOTMM OYMCTKH KUIKUX PAJAUOAKTHUBHBIX OTXOJIOB
METO0/IOM HOHHOTO OOMEHa.

Kpucrannuzaunonnsie Metoasl. Dusnko-xumuyeckue OCHOBBI Meroja. HopmanbHas
HalrpaBJieHHas KpucCTauiM3anus. MHOTOKpaTHas HalpaBli€HHas KpUCTauIM3alus. 30HHas
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nepekpucramzanus. OOmuid aHaIu3 TEXHUYECKHX CPEJICTB M METOJOB 30HHOU TIIABKH MPHU
MIPOU3BOJICTBE TYTOIIABKUX M XMMHUYECKH AKTHBHBIX METAIJIOB JUIsI COBPEMEHHON JHEPTCTUKH.
OCHOBBI TEXHOJIOTHU JIEKTPOHHO-TY4I€BON 30HHOU TIIABKU ITUPKOHUS.

Mopayasb 5. TexHoJiorusi U30T0N0B

5.1. Pa3eneHue U30TOMOB METOIOM PEeKTH()HUKAIINH.

Pexktudukarms Boael Kak Ccrnoco0 pasaeneHus u30TonoB. OOIMHOCTh W pas3iinuue B
3a/la4aX KOHIICHTPHPOBAHUS HW30TOMOB BOJOpoAa W Kuciopoaa. OCOOCHHOCTH BaKyyMHOU
pextudukanuun Boasl. HuskoremmeparypHast pektudukanums CO MeraHa Kak CIIOCOOBI
pasaelieHusT M30TOIOB YIJIepoa; pa3/IeiCHHEe H30TOMOB a30Ta M KUCIOpOJa peKTU(hUKaIuen
NO; pasnmenenne wu3otonoB Oopa pektuduxanmern BF3. (OcoO0EHHOCTH  TEXHOJOTHH,
anmapaTtypHoe 0(OpMIICHHE, TEXHOJIOTHUECKUE CXEMBI, IIPOU3BOJICTBEHHBIC YCTAHOBKH.

5.2. Pa3eneHuie M30TOMOB METOJIOM XUMUYIECKOTO M30TOITHOTO OOMEHa.

OcoOeHHOCTH MeToJa XHUMHUYECKOTO H30TOMHOro oOMeHa. Pa3zjeneHue WM30TOTOB B
CUCTEMaX <OKHUIKOCTh-Ta3» Ha MPUMEpax TEXHOJOTUHU pa3zelieHUs] N30TOMOB YIJIepo/ia, a30Ta,
KHCTIOpoa, Oopa W KpeMHUs. Pa3jiereHre W30TOTIOB B CUCTEMAX <OKHUIKOCTH-KHUIKOCTB» —
aMaJIbraMHBIA CTIOCO0 pa3NieieHuss M30TOIOB JIMTHS, KaJWs, KalblWs, MarHus. Pa3jencHue
M30TOIOB METOJIOM B CHCTEMaX <OKUAKOCTB-TBepias (paza» Ha MpUMepax pasJieICHUs U30TOMOB
azota u Oopa. OCOOCHHOCTH TEXHOJIOTHH, armapaTypHoe OQOopMIIEHHE, TEXHOJIOTHYECKUE
CXEMBI, IPOU3BOJICTBEHHBIC YCTAHOBKH.

5.3. Paznenenre u30TONOB BOJIOPOIA

Pazgenenne M30TOMOB BOJOpPO/Ja METOJAOM PEKTH(PHUKAIMH — KOHIIEHTPHPOBAHHUE
JICUTEepUsT METOJaMH PEKTU(UKAIUK BOJBI, PEKTH(PHUKAIIMH aMMHaKa, HU3KOTEMIIEPATypHOM
pexTuduKkanuu Bojopoaa. PasjiencHue M30TOMOB BOJOPOJA METOJOM XHMHUYECKOrOo oOMeHa B
CUCTEMaX  «BOJA-BOAOPOI», <OKMIKMA aMMHaK — BOJOPOI», JIBYXTEMIEPAaTypHbIM
CepOBOJOPOAHBIM  MeToJoM. (OCOOEHHOCTH TEXHOJIOTMH, ammnaparypHoe odopmiieHue,
TEXHOJIOTUYECKHE CXEMbl, IPOM3BOJCTBEHHBIE YCTAHOBKHU.

4. O0beM yueOHOH TUCUMIITIMHBI

Bun yaeOHow Bcero Cemectp

paboThl 5 7 8 9

3E |Axan.| 3E |Axkan. | 3E |Axan.| 3E | Axan. | 3E | Axkan.
q. q. q. q. q.

Obmas
TPYJOEMKOCTh 22 792 2 72 6 216 6 216 8 288
JUCIUTUINHBI

KonTakTHas
padora —
ay/IMTOPHbIE
3aHATHA:

839 | 302 [ 089 | 32 | 25 | 9 | 25 | 9 | 25 | 90

4,445

Jleknun 160 | 0,445 | 16 1,33 48 1,33 48 1,33 48

IIpaxTrueckue

3,945 | 142 | 0,445 16 1,17 42 1,17 42 1,17 42
3anstus (I13)

JIaGopatopHble
pabotsi (JIP)

CamocroaTeIbHas

paGora 11,61 418 | 1,11 | 40 35 | 126 | 25 | 90 4,5 | 162

KonrakTHas
CaMOCTOATEIbHAA 11,61 0,6 1,11 0,2 3,5 04 2,5 - 4,5 -
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 utorosoro
KOHTPOJIA:

3auer

3auer ¢
OLlEHKOH

JK3aMeH

JK3aMeH

Bun yuebnoit
paboThI

Bcero

Cemectp

7

3E

Acrp.

3E

Acrtp.

3E | Actp.
q.

3E | Actp.

3E | Actp.

Oo6r1mas
TPYAOEMKOCTh
TUCIUTUINHBI

22

594

54

6 162

6 162

8 216

KonTakTHas
padora —
ayJIUTOPHbIE
3aHATHSA:

8,39

226,5

0,89

24

2,5 | 675

2,5 | 675

2,5 | 675

Jlexkuu

4,445

120

0,445

12

1,33 36

1,33 36

1,33 36

[IpakTnueckue
sansaTus (113)

3,945

106,5

0,445

12

1,17 | 31,5

1,17 | 31,5

1,17 | 31,5

JlaGopaTopHbie
pabotsl (JIP)

CamocroaTeIbHas
padora

11,61

313,5

30

35 | %45

2,5 | 67,5

4,5 | 121,5

KonTtaktHas
caMoOCTOsATEIbHAL
paborta

CaMocCTOSsITENLHOE
U3yYeHUE pa3iesioB
JUCLUILINHEI

11,61

0,45

313,05

0,15

29,85

0,3

3,5
94,2

2,5
67,5

4,5
121,5

Bujabl KOHTpPOJIA:

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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AHHOTauMs padoyeii mporpaMMbl AU CHUILTHHBI
«MeToabl AHAJUTHYECKOT0 KOHTPOJISI B IPOU3BOJACTBE MaTePUAJIOB COBPeMEeHHOM
JHEePreTHuKW»

1. Heab JMCHUIVIMHBI — CPOPMHUPOBATH y OYAYIIEro MHXKEHEpa NOCTAaTOYHO IIOJHOE
IIPEJICTAaBICHUE O METOJAaX AaHAJIUTUYECKOrO0 KOHTPOJs B IPOU3BOJACTBE MaTepHalloB
COBPEMEHHOW HHEPreTUKH C BBISIBJIEHUEM €ro CHeUu(GUKH JUIS psijia TEXHOJIOTHMYECKHX
IIPOLIECCOB, TAKUX KAK PaJAMOXMMMUYECKOE MPOU3BOJCTBO, MOJYyYEHHUE M30TOMHO OOOTaIleHHON
MPOJIYKIIUH, 0COO0 YUCTHIX BELIECTB, TEXHOJOTUS PEAKUX FIEMEHTOB.

2. B pesyabrare wu3yvyeHusi AMCUMILIMHBI oOOydYaloluiics 1O mporpamme
CIEeNMAJINTETA JOJIKEeH:

Obnadame cneayOUMMHA KOMIETEHITUIMU
— CIOCOOHOCTBIO MCIIOJIb30BaTh MaTEMaTHUYECKUE, €CTECTBEHHOHAYYHblE U WH)KEHEPHbIE

3HAHMS JUIsl pelieHus cBoei npodeccnonanbHoil nestenpHocta (OIIK-1);

— CIocoOHOCThIO NPO(GECCHOHATBHO HCIOJb30BaTh COBPEMEHHOE TEXHOJOTHYECKOE U
aHAJIUTUYECKOE 000pPYA0BaHUE, CIIOCOOHOCTh K IMPOBEIEHUI0 HAYYHOTO HCCIIEIOBAHUS U
aHaJIM3y MOJIy4YEHHBIX MPpH ero npoBeaeHuu pesyinbraTo (OI1K-2).

—  CIOCOOHOCTBIO aHANM3UPOBATh TEXHOJIOTMYECKUH MPOLIECC, BBISBIATH €r0 HEJOCTATKH U
paspabaTheIBaTh MEepONpHUATHSI 110 ero coBepmencToBanuio (I11K-3);

—  CIOCOOHOCTHIO YIIPaBJIATh NeUCTBYIOIIMMHU TEXHOJIOTMYECKUMH  IpOlieccaMu,
ofecreunBarOIMMH BBIITYCK MPOIYKIIMH, OTBEYAIOIIEed TpeOOBAHUSAM CTaHIAPTOB U PbIHKA
(ITIK-15);

B pe3ynbraTe n3yueHuss AUCUUIIINHBI CTYJEHT JTOJIKEH:

3namo:

— cnenu(uKy NpPOBEACHUS aHalu3a MaTepualloB COBPEMEHHOM DJHEPreTHMKH C Y4eTOM
IIpeJBapUTENILHON OArOTOBKH IPOOBI U MeIIAoIUX (PaKTOPOB;

— TEOpeTHYECKHME  OCHOBBL,  OONAacTH  NPUMEHEHUs,  BO3MOXKHOCTH,  OTIpaHMUYCHHS
HCIOJIb30BAHUS KAXJI0T0 METOAA U1l aHaIW3a MaTepHallOB COBPEMEHHOMN 3HEPreTUKH;

Ymemo:

— OCYILECTBJIATH BBIOOp ONTHMMAJIBHOTO MeETOJA [UIl pEUIeHHs KOHKPETHOM 3ajadyu
OIpeJIeNIEHUs COCTaBa BELIECTBA IPU aHAIN3€ MAaTEPHAJIOB COBPEMEHHOM 3HEPreTUKH;

IIPOBOJUTh pPACYET COCTABAa AHAJIU3UPYEMOIO BEIIECTBA IPU HCIHOJIb30BAHUU PA3JIUYHBIX

METO/IOB C YU4ETOM CHEeIM(DUKH aHaATIN3a MAaTEPUATIOB COBPEMEHHOM SHEPreTUKY;

Braoemy:

— HaBbIKAMM CTATUCTMYECKOW OOpabOTKM pe3yiabTaTOB aHalIM3a C Y4eToM crHeuuduku
[PEJBApUTENILHOM TOATOTOBKU MpPOObI, CilIydyallHOW M CHCTeMaTHMYecKOW NpUOOpHOH
MOTPELIHOCTH, 00JIACTH ONpeNeNIeMbIX KOHLEHTPALU;

— HaBbIKAMM OMNpEJEICHUs U yueTa (PAKTOpOB, BHOCSIIMX OCHOBHOW BKJIAJ B HOIPEIIHOCTb
aHaIu3a;

—  METOJIaMM ITPOBECHUS KCIIEPUMEHTA C IPUMEHEHUEM COBPEMEHHON HAay4YHOH anmaparypsl,
aHanM3a 1 00pabOTKU pPe3ysIbTaTOB SKCIEPUMEHTA.

3. KpaTkoe conepxanne JHCHUILINHBI

Paznes 1. Pusnko-xuMuYecKre METOIbI AHAJIM3A H30TONOB M 0C000 YMCTHIX BEIECTB.

Bsenenue.

Lenn, 3amaun U cTpykTypa Kypca. Poib aHanMTHYECKOTro KOHTpPOJISI B IIPOU3BOJICTBE
MaTepHalloB COBpeMEHHOM »sHepreTuku. Crneumduka aHaiuza CTAOUIBHBIX M30TOIOB U
MUKponpumeceit B 0co6o uucteix (OCY) BemecTBax

1.1. Cratuctuyeckas 00paboTKa pe3ylbTaTOB U METPOJOTHYECKUE XapaKTEPUCTUKU Ha
IpUMepe METOJI0B aHaJIN3a U30TONOB U 0c000 uncThix (OCY) BeriecTs.

B nanHOM paszene paccMaTpUBAaIOTCS METOBI CTaTUCTHUYECKOW 00pabOTKM aHaiM3a Ha
IpUMepax aHaju3a H30TOMHOTO COCTaBa BEIIECTB M HCIOJIb30BAHUE JIOIapU(PMHUYECKOTO
pacripeniesieHus: mpu 06paboTKe pe3yabTaToOB aHaIM3a 0c000 YUCTHIX BemlecTB. [IpuMenuTensHoO
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K a”anmu3y u3otonoB u BemectB OCY paccMaTpuBalOTCS METPOJIOTHYCCKHE XapPaKTEPUCTUKH
METO/IOB BHITIOJTHEHUS U3MEPEHUM, COCTABIISAIONIME TIOTPEITHOCTEH U CIIOCOOBI X OIICHKH, B TOM
YHCIIe YYBCTBUTEIBHOCTD U TIPE/Ie]l 0OHAPYKCHHS KaK BaKHEHIIINE XapaKTePUCTHKH METO A TIPU
aHaJIM3e U30TOIMTHOTO COCTaBa U 0CO00 YHCTHIX BEIIECTB.

1.2. Meroabl aHanm3a 0co00 YMCTHIX BEIIECTB.

Pazmen mocesimen wu3ydenuto crenuukn anamusza  BemectB OCU.  Mertonsl
MPEIBAPUTEIILHOTO KOHIICHTPUPOBAHUS MUKPOIIPIMECEH KaK MpeaBapUTeIbHAs CTaNs aHATN3a
0c000 uncThIX BemecTB. CriocoObl MPUMEHEHUS HEM30UPATEIbHBIX, SICPHBIX, KATATHTUICCKUX,
CIEKTPATBHBIX U XpomaTrorpaduyecKux METOJOB JUIs aHAW3a MUKPOIPUMECeH B BElIECTBaX
OCU, a Taxxe.

1.3. Meropl aHaIN3a CTAOMILHBIX H30TOIIOB.

OcobeHHOCTeH HCIIOTH30BAHMS MACC-CIICKTPOMETPUH, ICHCUMETPUH, HHTEPPEpOMETpUN
U CIEKTPAIBHBIX METOJIOB JUIS aHAJM3a M30TOMHOIO COCTaBa BemlecTB. [1OJHBIN W30TOIHBIMA
aHaJIN3 BOJBI C UCIOJIb30BAHUEM METOJA JABYX KOHCTAaHT M KOMOMHAIIMH JCHCUMETPHYECKOTO H
CIIEKTPATLHOTO METOJIOB.

Pa3nen 2. ®u3nKo-XUMUYECKHE METOIbI AHAIH32 PeIKHX U PACCESIHHBIX 3JIEMEHTOB

2.1. OCHOBHBIE MOHSATHUS AHATUTUICCKOTO KOHTPOJISI B IIPOU3BOJICTBE PEJIKUX JICMEHTOB.

OCHOBHBIC TIOHSTHS AHATUTHYECKOTO KOHTPOJS B IPOU3BOJICTBE PEIKUX IJICMECHTOB,
00OBEKTHI aHaliM3a, OCOOCHHOCTH COCTABJICHHUS CXEM aHaliku3a, BBIOOpA METOJOB aHaIM3a,
MPEIBAPUTEIILHON MOATOTOBKH Mpo0, CONCpXkAIIMX PpPEIKHe MeTaulbl. ATTeCTOBaHHBIE
METOJIMKHM aHaju3a OOBEKTOB IEepPepa0dOTKH CBHIPhS PEIKAX METAUIOB. BakHOCTH KOHTPOJIS
coJiep’KaHus MpUMeceH, BIMSIIOIINX Ha MOTPEOUTENbCKIE CBOIICTBA MAaTEPHAJIOB.

2.2. OCHOBBI MUHEPAJIOTUYECKUX MCCIECIOBAHUMN.

OcHOBHbBIE MPUHIIMIIBI U METOJIbI TPAaHYJIOMETpHUECKOTO aHanu3a. OnTuyeckue CBOICTBa
MaTepuaJoB M METOJbl HX HCCIEeNOBaHUS (CBETOBass M PEHTTEHOBCKas MHKPOCKOIIHS,
ONTUYECKAs U JIOMUHECIIEHTHAsI crieKTpockomnusi). MccienoBanue cTpyKTypbl MUHEPATIOB, PYA U
MPOJAYKTOB UX MepepaboTKH (OCHOBHI PEHTIeHO(A30BOTO aHAIN3a, SJICKTPOHHOU MUKPOCKOTIUH,
MH(paKpaCHON CIIEKTPOCKOIINH).

2.3. OcoOEeHHOCTH aHAIMTUYECKOTO ONPEACICHUS PEAKUX METAJLIOB.

OU3NKO-XUMUYECKUE METO/IbI ONPEACTCHUS JUTHL. XUMHUECKUE U (PUZUKO-XUMHYECKHE
METO/IbI OIpe/eieHHsl peaKo3eMenbHbIX 31eMeHTOB (P33). Meroapl onpeneneHus UPKOHUS,
radHus, HIOOMS, TAaHTAJIa U ypaHa.

Pasznen 3. Xpomarorpagusi u XpoMaTO-MaCC-CHIEKTPOMETPUSI B  aHAJM3e
MAaTepHaI0B COBPEeMEHHOI IHepreTHKH

3.1 Xpomatorpaduyeckue METO/Ibl B aHAIHM3E MATEPUATIOB COBPEMEHHON IHEPreTUKH.

OOmHoCcTh U crnenuduka MPOLECCOB XpoMmaTorpaduyeckoro aHaiau3a MaTepHalioB
COBPEMEHHOM »sHepreTHku. TeopeTudeckue OCHOBBI xpomatorpaduu. IlpemnmoaroroBka u
cUCTeMbl BBOJAa o0Opa3loOB TMpu XpoMarorpadguueckoM aHaiuie. KadecTBeHHBINH razo-
xpomaTorpaduueckuii aHanm3. OKCKIIO3HOHHAas xpomaTtorpadus. KuIKOCThb-KUIAKOCTHAS
(pactpenenurtenbHas) xpoMmatorpadus. CBepxkputrueckas (arougHas XxpoMmatorpadusi.

3.2. Macc-ciekTpoMeTpus W XpOMaTo-Macc-COeKTPOMETPHsl KaK METOJbl aHaln3a
MaTepHuagoB COBPEMEHHOW YHEPTETUKH.

Oco0OeHHOCTH TIPUMEHEHHUS METOJO0B HOHU3AIMU s TOJYYeHUS MAacC-CHEKTPOB
MOJIEKYJISIPHBIX MOHOB U M3YyYEHHUS BBICOKOMOJIEKYISPHBIX COCIMHEHUN PazNTUYHON MPUPOIBL.
@du3nyecKkue OCHOBBI METO/Ia Macc-CIEKTPalbHOTO pacmajia OPraHU4YeCKHX COCAMHEHUN B
peXHMe AIIEKTPOHHON MOHM3aIUH. [[pUHIIUIIEI U IPUEMBI OTpeieleHus] 00JacTh MOJIEKYSPHO-
MaccoBoro pacmpeneneHusi. [loHSTHE «OCKOJOYHBIE M XapaKTEPUCTUUYECKUE HOHBD».
Ou3nyecKkue OCHOBBI Macc-CIEKTpalbHOrOo pacmana. [loHsTue MeracTaOuUIbHBIE HOHBI U
MIPUHIUIEI UX 00pa3oBaHusi. OCHOBHBIC MPaBUIA U MOAXO0IbI K UHTEPIPETALUN MaCC-CIIEKTPOB.
Pacyer wu3o0TOMHOW YHCTOTHI coenuHeHUH. Meton Macc-pparmMeHTOrpaduu U PEeKUM
MOHHUTOPHHTA 33JJaHHBIX HOHOB. Macc-CIIEKTPOMETPHSI BEICOKOTO pa3perieHusl.
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4. O0beM yueOHOM THCHUILINHBI

Bun yae6HOMI paboThI Bcero Cemectp
8
3E Axan. 3E Axan. 3E Axan. 3E | Axan.
4. 9. 9. 4.
Obmas TpyRoemKoCT® 13 | 468 4 144 | 4 144 5 | 180
JVCIIATUTAHBI
Konrakrnas padora — 534 | 192 | 1,78 | 64 | 1,78 | 64 | 1,78 | 64
ay/INTOPHbIE 3aHATHS:
Jlexunu 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
KonTakTHas
CaMOCTOSATENbHAs paboTa 0.4 0.2 0.2 i
CamocTosTenpHOE U3yUeHNe 6,66 2,22 2,22 2,22
239,6 79,8 79,8 80
pa3eiioB JTUCIUILTAHBI
Buabl KOHTpOJIS:
3ayer - - + + + + - -
DK3aMeH - - - - - - 1 36
KonrakTHass  pabora
IMPOMEKY TOYHAS | 0,4 1 0,4
arrecranus
IToaroroBKa K 3K3aMeHy. 35,6 35,6
Buja nTOroBoro KOHTpoJIsi: 3auer 3auer IK3aMeH
Bunx yaeOHoI paboThI Bcero Cemectp
8
3E Actp. 3E Actp. 3E Actp. 3E | Actp.
9. . 4. 4.
Obmas TpynoemxocTs 13 | 3s1 4 117 4 117 5 | 135
JUCIUILTAHBI
Konrakrhast padora — 534 | 144 | 1,78 | 48 | 1,78 | 48 | 1,78 | 48
ay/INTOPHbIE 3aHATHS:
Jlexun 2,67 72 0,89 24 0,89 24 0,89 24
[Ipaktuueckue 3ausatus (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 paboTa 0.3 0.15 0.15 i
CaMocTOATENBHOE N3YyUEHUE 6,66 2,22 2,22 2,22
179,7 59,85 59,85 60
pa3aenoB JUCIUILTUHBI
Buabl KOHTpOJIA:
3auer - - + + + + - -
DK3aMeH - - - - - - 1 27
KonrakTtHas  pabora
MPOMEKYTOYHAS | 0,3 - - - - | 0,3
aTTecTramnus
IToaroroBKa K 3K3aMeHy. 26,7 - - - - 26,7
Buja uTOrOBOro KOHTPOJIS: 3ader 3auer IK3aMeH
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AHHOTaI U padoyeil MPporpaMMbl TUCHUILIHHBI
«PelakcalMOHHbIE METO/AbI UCCJIEIOBAHUS PAMAIIMOHHO-XHMHUYECKHUX MPOLECCOB»

1. Heap AMCHUMIIMHBI — TPUOOPETEHHE 00YJaIOIIMMUCS KOMIIETEHIIA B 00JIACTH OCHOB
pENIaKCallMOHHBIX M PE30HAHCHBIX METO0B UCCIIEA0BAHUS TPOLIECCOB XUMUU BBICOKUX SHEPIUM.
2. B pe3yabtare wu3yYeHMs JUCHUIUIMHBI oOydawommiics 1O Hporpamme

CIEeNMAJINTETA JOJIKEeH:

Obnadams CIETYIOMAMA KOMITCTCHITHSIMHE §

—  CHOCOOHOCTBIO TMPEJICTABUTH COBPEMEHHYIO KAPTHHY MHpa Ha OCHOBE IIEJIOCTHON CHCTEMBI
€CTECTBEHHOHAYYHbIX U MaTEeMaTHUUECKUX 3HAHWM, OPUEHTHPOBATHCS B LIEHHOCTAX ObITHS,
XKU3HHU, KyabTypsl (OK-1);

—  CIIOCOOHOCTHIO OCYILECTBISATH TEXHOJIOTMUECKUI IPOIIECC B COOTBETCTBUH C PETJIAaMEHTOM U
WCII0JIb30BAaTh TEXHUYECKHE CPENICTBA JJIsi KOHTPOJIL €r0 OCHOBHBIX MAapaMeTpPOB, CBOICTB
chIpbs U roToBOM npoaykiuu (I1K-1);

—  CIOCOOHOCTBIO K PEIIEHUI0 MPOo¢EeCCHOHATbHBIX MPOU3BOJICTBEHHBIX 3ajay, BKIHOYAIOIINX
pa3paboTKy HOpPM BBIPAa0OTKM M TEXHOJOTMYECKMX HOPMAaTHMBOB pPAacXOJIOBAaHUS ChIPbS,
MaTepHUaJIOB U SHEPreTUUYECKHUX 3aTpaT, COBEPIIEHCTBOBAHHE KOHTPOJIS TEXHOJOTHYECKOTO
nporecca (I11K-2);

— CIOCOOHOCTBIO aHANU3UPOBATh TEXHOJIOTMYECKUN MPOIECC, BBISBIATH €ro HEIOCTaTKH U
paspabaTheIBaTh MEepONpUATHSI 110 ero coBepmeHcTBoBanuto (I1K-3);

— crnocoOHOCThIO K 0e30macHOMYy MPOBEIEHHMIO, KOHTPOJIO, YCOBEPILIEHCTBOBAHUIO U
pa3paboTke paAHallMOHHO-XUMHUYECKUX TEXHOJIOTMUECKUX MPOLECCOB C MOTyYEHUEM HOBBIX
WM MOJUGUIMPOBAHHBIX MaTepHaIOB ¢ yinydmeHHbIMH cBoicTBamu (IICK 5.2).

B pe3yabTare ocBOeHMS UCHMIIMHBI BHINYCKHHUK J10JI7KeH

3namo:

— (u3nyeckue MPUHLMUIBI PE30HAHCHBIX U PENAKCAIMOHHBIX METOOB, 00JaCTH MPUMEHEHHS

OI1P u SIMP;
Ymemo:

—  PEerHCTpUPOBaTh W TPOBOJIUTH MaTeMaTHYeCKyto 00paboTky crektpoB OIIP TBepmbix
00pa310B 1 BOJHBIX PACTBOPOB, COACPIKAIIUX ITapaMarHuTHbIE TPUMECH,

—  OKCIIEPUMEHTAIIBHO  ONPENENATh  DJIEKTPONPOBOJHOCTh  PAaCTBOPOB  KOHTAKTHBIM U
OECKOHTAaKTHBIM METOJIOM, OTIPEACTISTh BPEMEHA pellaKCalluu;

Braoemy:

— npueMamu IpoOONOAroTOBKU TBEPABIX U )KMIKUX 00PA3I0B Il POBEICHUS UCCIICOBAHUS
CTaHJIAPTHBIMU U CIEIU(PUUECKUMU METOIaMU (PU3UKO-XUMUYECKOTO aHATTN3a
paanaliOHHO-XUMHUYECKUX MPOIIECCOB

3. KpaTtkoe conep:kanue TUCHMILIUHBI:
BBenenune
[Ipeamer nucuMIUIMHBL, €r0 CTPYKTypa. PenakcalimoHHas paguoCHeKTPOCKONUS U €€
YAaCTOTHBIM Juarna3oH. Pe3oHaHCHas paJuOCHEeKTPOCKONHs. PaaualmoHHO-XUMUYECKUE
MPUIOKEHUS — paauocrnekTpockonuu. (OCHOBHbIE TpeOOBaHUsS K  yCTpoOilcTBam IS
JNETEKTUPOBAHUS KOPOTKOKUBYILIUX TPOMEKYTOUHBIX MPOAYKTOB.

Pazgen 1. PesakcanMoHHasi PagnoOCHeKTPOCKONUs M Y® CHEKTPOCKONHUSA JIst
PaguaAMOHHO-XUMHYECKHUX HCCIe0BaHH

1.1 KoHAYKTO- M IM3JIKOMETPHUSA

PannaninoHHO-XMMHYECKHE  TMPUJIOKEHUS  KOHAYKTO- M JUAJIKOMETPUM  TIPU
(UKCHpPOBaHHOW YAacTOT€ W B MIMPOKOM HMHTEPBAJE YACTOT DJICKTPOMATHUTHOTO TIOJS.
PenakcanrionHasi CIEKTPOCKONMSI Kak METOJ M3yYeHHsl TMOCIEACTBUM paauosivza. Toku
MPOBOJUMOCTA M TOKH CMEIIEHUS, HX pa3lieIbHOE ONpe/eieHue IpU  KOHIYKTO- H
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AUIIKOMETPUYCCKUX H3MCPCHUX. I/I3MepI/ITeJIBHBIe CXCMBI U HpI/IGOpLI, NpeaAHa3HAYCHHBIC JJId
ACTCKTUPOBAHUA B036y)KII€HHOFO COCTOSIHUSA, UX IPUHIUIL HeﬁCTBHH.

1.2 Y®-cnekTpockonusi

AOGCopOIMOHHAs CIIEKTPOCKOMHMs B BUAUMON B YD 00acTAX Kak METO]| UCCIICIOBAHUS
AJIEKTPOHHBIX CHEKTPOB MHOTOATOMHBIX MOJIEKYJ. XapaKTEPUCTUKU AJEKTPOHHBIX COCTOSIHUN
MHOTOATOMHBIX MOJIEKYJ: 3HEPrus, BOJIHOBbIE (DYHKIMHU, MYJIbTUILJIETHOCTb, BPEMS >KU3HHU.
Cummerpus u

Knaccupukamuss W OTHECEHHE SJIEKTPOHHBIX MEPeX0J0B. VHTEHCHBHOCTH TOJIOC
pa3nuuHbIX epexo10B. [IpaBuia oT6opa u HapylleHus 3anpeTa.

[IpumeHeHre 31EeKTPOHHBIX CIEKTPOB IOTJIOLIEHUS! B KAUECTBEHHOM, CTPYKTYPHOM U
KOJIMYECTBEHHOM aHanu3ax. O crenu@uke 3IeKTPOHHBIX CIEKTPOB MOTJIOLIEHUS Pa3IMYHbIX
KjlaccoB coenuHeHuil. CHeKTphl CONPSHKEHHBIX CHUCTEM M IMPOCTPAHCTBEHHBbIE A(PQPEKTH B
AIIEKTPOHHBIX CIIEKTPaX MOTJIONIEHUS.

Texnuka cnoektpockonuu B BuauMod u Y@ ob6mactsax. Ilpumenenne VYO
CHEKTPOCKONUU B PAIUAIIMOHHO-XUMUYECKUX HCCIEA0BAHUSIX

Paznes 2. SlnepHblil MArHUTHBINH pe30HAHC

2.1 ®u3nyeckue OCHOBBI SIBJICHHSI MATHUTHOIO Pe30HAHCA. Y CJIOBHE Pe30HaHCA.
Knaccuveckoe 1 KBAHTOBO-MEXaHM4YeCKOe PacCCMOTPEHHe.
®enomen SAMP. IloBeneHne atoma B MOCTOSIHHOM MAarHUTHOM II0JIE B YCIIOBHUSAX

OJHOBPEMEHHOIO JACUCTBHS mocTOosiHHOro u BY O CHIMJUTAPYIOLIETO TOJIA, poJib
OCHWITUPYIIETO TOJIS.
KBanTtoBo-mMexanmndeckoe OITNICaHUueE SIMP. I'amunbpTOHMAH MAargmuTHOTO

B3aumoeicTBus. Ilpoueccsl sAnepHOM MarHMTHOW pelakcalyu, CHUH-CIIMHOBOE W CIMH-
pEIIETOYHOE BPEMS PEITaKCaIiH.

2.2 Metoapl peructpanuu curnaja SIMP

Cnektpomerpbl  SIMP, wux Onok-cxembl, cTaOwiIM3alvs YCIOBHM pE30HAHCA,
JOCTH>)KEHHE MAKCHUMaJIbHO BO3MO>XHOM OJIHOPOJHOCTHM MAarHUTHOTO Mojs. YyBCTBUTENBHOCTH
ycranoBOK SIMP k oOHapyXeHHMIO CHUTHAJIOB TOTJIOUICHHUS pa3inuuHbiX sjaep. Dypoe
criektpockonus AMP.

Hecraunonapusie nporieccel. Habmonenne SIMP metogom crimHoBoro 3xa. BekropHas
qyarpaMma IpoLeccoB B MeToje crnuHoBoro sxa no Kappy u Ilapcemny. YcranoBka merona
cnuHOBOro 5xa. [lpuHuIMNI paboThl. DJIEKTPOHHBIE CXEMbl OCHOBHBIX OJ0KOB. I3Mepenue
BPEMEHH CIIMH-PELIETOYHOM M BPEMEHHU CIIMH-CIIMHOBOW PEIAKCAllMi METOJOM CIIMHOBOIO 3Xa.
[IpuHIMII HacTporKKU U perynupoBanus SAM-pemnakcomerpa.

2.3 IlpuMeHeHNsI MATHUTHOTO PE30HAHCA Il H3YYEeHUS CTPOCHUS MOJICKY.JI

Xumuueckue npuMmeHeHus meroaa SMP. Ilporonnsiii marautHbI pe3oHaHc (IIMP)
Cnekrpockonusi  SIMP  BeiCOKOro paspemieHuss U CTpYKTypHas xumuss. Dakropsl,
ompenenstomue Bua  crnektpoB AMP Bwicokoro paspemeHus. XUMHUYECKUM CIBUI M €rO
U3MEpeHue. 3HAUYEHHE XUMHUYECKOrOo CJABUIa Uil CTPYKTYpHOM XuMuu. CHUH-CIIMHOBOE
pacierneHne, oOMeHHbIe mporecchl U auddys3us. Bpemena pemakcanuu U XUMHKO-
AHAJIMTUYECKUE TTPUIIOKEHUS.

Pazgen 3. Dj1eKTPOHHBIH IapaAMATHUTHBIN PE30HAHC.

3.1 Metoabl perucrpanuu cursaaa 1P

Knaccuueckass ¥ KBAaHTOBO-MEXAHMUYECKas  MOJENW  SBIEHUS  DIEKTPOHHOTO
NapaMarHuTHOTO pe3oHaHca, oOmactu npumeHenus OIIP. Tumbsr cnextpomerpos OJIIP.
Tunuunas Onok-cxema cnekrpomerpa OIIP. Ha3HaueHne ero oCHOBHBIX OJOKOB, HACTpOWKa U
pErylIupoOBKa CIEKTPOMETpPA MPH 3amucH criekTpos OIIP.

3.2 CBs3b cOCTaBa U CTPYKTYPHI NAPAMATHUTHBIX LEHTPOB c0 ciekTpoMm JIIP
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Teopuss cnexktpoB OIIP. OpOuTanbHBII M CIWHOBBIM MapaMarHeTH3M CBOOOJHOTO
aToMma; g-BekTop. Paciienienue ypoBHel cBOOOIHOTO aTOMa B KPUCTAJUIMYECKUX MOJSIX. THIIBI
B XapakTep BO3MYIIEHHs aTOMa: Clydau CHJIBHOTO, CpeaHero u ciaboro mois. Hexoropsie
CBEJICHUS U3 TEOPUU TIPYNI U TEOPUU KPUCTAJUIMYECKOIO CTPOCHUS, THUIIBI H KOJIMYECTBO
YPOBHEW aTOMHBIX TEPMOB B MOJIAX cdepudeckoil u Hechepuyeckod cuMmerpuu. ToHKas
cTpykTypa crnektpoB OIIP, anuzorponus g-¢dakropa.

CryH-CIMHOBOE 3JIEKTPOH-SIEPHOE B3aUMOJIEUCTBUE M CBEPXTOHKAas CTPYKTypa
crexktpoB DIIP. Busbl cCBEpXTOHKOI0 B3aUMOJEUCTBUS - H30TPOITHOE U aHU30TPOITHOE.

B3anmMopelicTBie CrMH-pelnIeTka W €ro BIMSHWE Ha mupuHy u Gopmy nuauin OIIP,
THUIIBI B3aUMOJICHCTBUH B MEXaHHW3MBbI mepexo0B. CIUH-CIMHOBOE B3anMoJieicTBUE U (popma
JIWMHUAH, Mozenb JlopeHma m rayccoBa Mozenb. Jlenmokanus3anus 3JIEKTPOHHOM IUIOTHOCTH M
00MEHHOE CY)KCHHE JINHUH.

[Ipumenenne DIIP B xumun. Onpenenenue Npuposl U KOHLIEHTPALUK TapaMarHuTHBIX
ueHTpoB. Unentudukanus cBo6oubIx paaukanos. JIIP u xumuueckoe crpoeHue.

OIIP B pammanmonHoit xumuu. McciaenoBanue MpomeccoB M MOCHEICTBUM  paJnon3a
TBepabix Ten. CrTpykrypa cBOOOAHBIX pamukanoB. OIIP u  KuUHETHKa ~ XMMHYECKUX
MIPEBpAIICHUH, CHUCTEMBl C HMOHHBIMH IIapaMH, paJHMKalbHble Mapbl. Peakuuu nepeHoca
ANEKTPOHOB, MU PY3HOHHO- KOHTPOJIUPYEMBIE TTPOIIECCHI.

Paznen 4. IlostyyeHue U cTa0lWIN3anus BbICOKOPEAKIIMOHHBIX HHTEPMeIHATOB

N3menenme cocraBa BBICOKOPCAKIMOHHBIX MHTCPMEAHUATOB ITYTEM BBCICHUS )106a1301<.
[Tonyuenue KuciIOpoa-, yriepos-, U cepa-ueHTPUPOBAHbBIX PaIUKaJIOB.
CrvHOBBIE JIOBYIIKM KaK «BBICOKOTEMIIEPATYPHBIN» METOJA CTaOWIM3alMU  paJuKaloB.
HuzkoTeMriepaTypHsblil paanoin3, METOIbl MATPUYHOMN U3OJISALIMH.

4. O0beM yueOHOH TUCUMIITIMHBI

Buna yueOHoi# padoThl 7 cemecTp
3adeTHBIX AKajeM. 4acoB
eIMHUIL
OO0masi TpyA0eMKOCTh M CHUILIHHbI 6 216
KonTakTHasi paboTa — ayIuTOPHbIE 3aHATHS: 2,22 80
Jlexnuu: 0,89 32
JlaGopaTopHbie pabOTHI 1,33 48
CamocrosiTesibHas padora: 3,78 136
IToaroroBka K 1abopaTopHBIM paboTam 2,0 72
KoHTtakTHas caMocTosTebHAs paboTa 1.78 0,4
CaMOCTOATENBbHOE U3YUYEHUE PA3JIEI0B AUCITUILIMHbI ’ 63,6
Bujabl KOHTpPOJIA:
3a4eT ¢ OIEHKOH +
Bux uTOroBoro KOHTpoJIs: 3adeT C OLEHKOM

Bua yuyeOHo# padoThl 7 cemecTp
B 3au4. exn. B acTrponom.
yacax
O0mas TpyA0eMKOCTb JMCIHIIIHMHBI 6 162
KonTakTHast paboTa — ayANTOPHBIE 3aHATHS: 2,22 60
Jlexuu: 0,89 24
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JIaboparopusie padoter (JIP) 1,33 36

CamocrosiTesibHast padora: 3,78 102
[MoxroroBka k 1abopaTopHBIM paboTam 2,0 54
KonTakTHas camocTosiTensHas pabora 0,3
CamocTosATeNnbHOE U3YUCHUE PA3ICIOB JUCITUTIIMHBI 1,78 47,7

Buabl KoHTpOJIA:

3ader C OLIEHKOMH +

Bua ntoroBoro KoHTpoOJIA: 3auer ¢ oLEHKOM

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUNIMHBI
«PaguanmoHHas XuMus»

1. Hear aucuMmIMHBI — (GOPMHPOBAHME TEOPETHYECKHX M  METOJ0JOrMYecKHX
KOMIIeTeHIIMIT B o00jgacTH 00X (PU3MKO-XUMHYECKHX 3aKOHOMEPHOCTel peakumi,
NPOTEKAIIMX B MHAMBUAYAJBHBIX BelIECTBAX M XUMHMYECKUX CHCTEMaXx IOJA AeiCTBHEM
HOHU3UPYIOIIMX U3JIy4YeHUIl BLICOKHX JHEPIHii.

2. B pe3yabrare H3y4YeHHMs [AUCHMILUIMHBI OOy4YalomMHcA 10 MNporpamMmme

CIEeNNATUTETA J0JIKEH:.

Obnadams CIENYIONUMA KOMIIETCHITUSIMHU:

—  CHOCOOHOCTBIO MPEACTAaBUTh COBPEMEHHYIO KapTHHY MUPA Ha OCHOBE LIEJIOCTHOM CHCTEMBI
€CTECTBEHHOHAYYHBIX U MaTeMaTUYECKUX 3HaHUU, OPUEHTUPOBATHCSA B LIGHHOCTSIX OBITHS,
*Ku3HH, KyasTyphl (OK-1);

—  CHOCOOHOCTBIO TMPO(ECCHOHATBHO HCIIOJIB30BATh COBPEMEHHOE TEXHOJOTHYECKOE U
aHAJIUTUYEeCKOoe 000OpylOBaHUE, CIIOCOOHOCTh K MPOBEACHHUIO HAyYHOTO HCCIIEIOBAaHUS U
aHaJIM3Y TOJIYYCHHBIX MPHU ero mpoBeaeHuu pe3ynabratoB (OI1K-2),

—  CHOCOOHOCTBIO K peUIeHUIO MPOo(hecCHOHATBHBIX TPOU3BOICTBEHHBIX 3a1a4, BKIIIOYAIOIINX
pa3paboTKy HOPM BBIPAOOTKH M TEXHOJIOTMUECKUX HOPMATHBOB PACXOJIOBAHUS CHIPbS,
MaTepHUaJoB U PHEPreTUYECKUX 3aTPaT, COBEPIICHCTBOBAHNE KOHTPOJIS TEXHOJIOTHUECKOTO
nporecca (I11K-2);

—  CHOCOOHOCTBIO aHAJIM3UPOBATh TEXHOJIOTMYECKUI MPOIIECC, BBIABIATH €r0 HEAOCTATKU U
pazpabaTeIBaTh MEpONpUATHUS O ero coepuiencTsoBanuto (I11K-3);

—  CHOCOOHOCTBIO IPUHUMATh KOHKPETHOE TEXHUYECKOE PEIIEHUE C Yy4eTOM OXpaHbl Tpyaa,
paananroHHON 6e30MacHOCTH U 0XpaHbl okpyskatomeit cpeasl (ITK-4);

— TOTOBHOCTBIO HCIIOJIb30BaTh METOAbl OLEHKU pHUCKa U pa3pabaTbiBaTh MeEphl IO
obecrieueHnI0 OE30MACHOCTH pPa3paldaThiBAEMbIX HOBBIX TEXHOJOTHH oOpalieHus c
o0bekTamu npodeccrnonanbroit aestenpHocTr (ITK-11);

—  CHOCOOHOCTBIO OLIEHUBATh paJUAlMOHHBIE A(PQPEKThl B3aUMOJCHCTBHS U3ITYUCHUS
BBICOKOW PHEPTUHU C BEIIECTBOM, UCIOJIB30BaTh WIM MUHUMHU3UPOBATH MOCIEICTBUS 3TOTO
B3aumoeiicteus (IICK-5.1);

—  CHOCOOHOCTBIO OILICHHMBATh DPAJUAIMOHHYIO YCTOWUMBOCTH pPAa3jMYHBIX MaTepUAIOB U
paspabaTeIBaTh Mpoliecchl 3ammThl 3TuX MarepuanoB (IICK-5.3).

3nams:

— DJIEMEHTAapHbIE NPOLECCHl B3aUMOJECHCTBUS HOHU3HMPYIOIIMX H3JIYYEHHIl C BEIIECTBOM,
AIIEMEHTapHbBIE aKThl HIOHU3AIUH 1 BO30YXKICHHUSI, TOCIEIYIONINEe TPOIECChl HEHTpaIu3aIuy,
JIe3aKTUBAIIUHU, Paciaja MOHOB U BO3OYKICHHBIX MOJIEKYI, PEAKIIUU HOHOB U PaJINKAaJIOB;

— pagWonu3 B Pa3IUYHBIX XUMHUYECKHX BellecTBaX (Ta3bl, BOJAa M BOJHBIC PACTBOPHI,
OpPraHUYECKUE COCAUHEHUS, TIOJIMMEPBI) U UX CMECSIX;

—  (U3UKO-XUMHUYECKUE METOIbI U3YUEHUS PATUAIINOHHO-XUMHUYECKUX MTPOIIECCOB.

Ymemn:
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— IUIAHHPOBaTh ¥ TMPOBOAWTH PaJUAIIMOHHO-XUMHYCCKHUE HCCICIOBAHMS, POBOIUTH
JIO3UMETPHUIO TIPU 00JyUICHUU 00pas3IOB, OMPEACIATh KOHIICHTPAIIUU MIPOIYKTOB PaJnoJIn3a
U PaCCUMTHIBATH PAIMAIMOHHO-XUMUYCCKHI BBIXO/ 10 3KCIIEPUMEHTAILHBIM JaHHBIM.

Bnaoemn:

—  (DUBHKO-XMMHUYECKHUMHU METOJaMH WCCJICOBAHUS PaJUallMOHHO-XUMHUYECKUX PEaKIHii,
METOJIOM pacyera 1035l O0TyueHHS.

3. KpaTkoe cofep:xanue JMCHUILINHBI

Beenenne

[Ipeamer panranroHHOM XxuMuK. MicToprdyeckue 3Tarbl pa3BUTHS PAJIUALMOHHON XUMHH.
ComnocTraBiieHHE paJHallMOHHON XUMHH U (POTOXHUMHHU.

Paznen 1. Xumudeckasi cTagus B3aUMO/1eiicTBUS U3JIY4YEHHUS € BelleCTBOM

O6mas cxema sneMeHTapHbIX npoieccoB. Monunzanus. Bo30ykaeHHbIE COCTOSTHUSI.

HNon-monexynsipabie peakiuu. MIoOH-MOJIEKyIIpHbIE CTOJTKHOBEHHS W BPEeMsI KU3HH HOH-
MOJIEKYJIIPHBIX KOMIUIEKCOB. CedeHus! peakiuii 1 KOHCTaHThl CKOpocTel. DakTophl BIUSIONINE
Ha ckopocTh peakiui. Konkypupyromue peakuuu. Peakumm mepeHoca 3apsiga. [IpotonnHoe
cpoactio. Ilepenoc H™ u H. IlepeHoc HOHOB raouioB.

3axBaT 3JIEKTPOHOB W OOpa30BaHUE OTPHUIIATEIBHBIX HWOHOB. DJIEKTPOHHOE CPOJICTBO.
[Ipocroii u nucconaTUBHBINA 3aXBaT.

Helitpanuzanusi  MOJOKUTENBHBIX ~ HMOHOB  CBOOOJTHBIMH,  COJBBATUPOBAHHBIMU
JNIEKTPOHAMH M OTpPUIIATENIbHBIMH HOHaMH. (OOpa3oBaHue BO30YKJIEHHBIX COCTOSIHHHN TMpH
HeuTpanu3anun. OCOOEHHOCTH peaKIWil TMOJOKUTEIBHBIX M OTPUIIATEIBHBIX HOHOB B
KOHJICHCUPOBAHHOM COCTOSIHHH.

Peakiun Bo30yXJeHHBIX MOJIeKYyd. Pacmaa, mpucoenuHeHue, m3oMepusamnus. MeToapl
nccaea0BaHus BO30OYKIEHHBIX COCTOSHUM.

CBoGoansie pamukanbl. OOpa3oBaHWE paaWKAIOB TpPU TPEBPAIICHUSAX HOHOB H
BO30YKJICHHBIX MOJIEKYJI. Peakiium pacrana v u30MepHu3aliii paaukaioB. Peakiuu paaukaioB ¢
MoJieKylaMu (TIEpEeHOC aToMa, MPUCOCAMHEHHE 1O JBOWHBIM CBsI3iM). OKHCIUTEITHHO-
BOCTAHOBUTEJILHBIE PEAKIIMK PAIUKAIOB. PekoMOMHAIIS ¥ TUCTIPOTIOPITHOHUPOBaHNE. Biusiaue
TEPMOJUHAMUYCCKUX TapaMeTpoB Ha J(PQPEKTUBHOCTh TMPOIECCOB PEKOMOWHAIMKM U
JUCIIOPIIOPIMOHUPOBAaHMS. MeToapl HUcclenoBaHus MW omnpeneneHus paaukanoB.  OIIP,
UMIYJbCHBIE METOJbl, JIIOMUHECHEHIHS. AKIENTOPhl PAJUKAIOB M XUMHUYECKHUE METOIbI
OIIpEICIICHUS BBIX0Oa PAJANKAIIOB.

Macc-cniekTpoMeTpusi, Kak METOJ, HCCICIOBAHMS HMOHM3aUMM B raszax. [loTeHmuman
MOSABJICHUS M WOHW3AIIMOHHBLIX IIOTCHIHANI. PaguanmoOHHO-XUMHWYECKHH BBIXOJI HMOHOB.
DoTOINCKTPOHHAS CIEKTPOCKOTIHS. BepTukanbHas u aqradaTudeckas HOHU3AIHS.

Pa3nen 2. PagmanuoHHasi XUMHUsI OPraHuYecKHX COeTMHEHUI U HeOPraHUYeCKHX
coeIuHeHu

HNon-MonexkynspHble peakiy B Ta3oBBIX CUCTeMax. PaaMonu3 Kuciopola U JIpYyrux
HEOPraHMYECKHX T'a30B.

Panuonus yrieBonopoaos.

Obpazosanue TONOKUTEIBHBIX HWOHOB, OJIIEKTPOHOB, BO30YXIEHHBIX COCTOSHUH B
yriaeBoJopoaax. BiusHue arperaTtHoro COCTOSIHUS M CTPYKTYPbl YIJIEBOJOPOJOB Ha BBIXO[
CBOOOJHBIX 3apsA0B, HOH-AJIEKTPOHHBIX Map, BO30YKIeHHBIX cocTossHui. [Ipoueccsl nquddy3uu
1 pekoMOuHaIuu. MloH-MONeKyspHbIE peakIMK B ra3ax U KUAKUX YIIEBOJIOPOIAX.

Paouonuz anxanos. OOmas cxema mpeBparieHuid. OCHOBHBIE MPOIYKTHI PaJUOJIH3a.
Mexanu3m ux oOpasoBanus. Peakuuu #noHOB  u panukaioB. OcCOOEHHOCTH paavoin3a
Pa3BETBIEHHBIX MPEAEIbHBIX YTIIEBOI0POIOB.

Paouayuonno-xumuueckuii kpexune. 3aBUCUMOCTh BBIXOJAa MPOIYKTOB PATUOIU3a OT
TEMIIEpaTypbl U MOILLIHOCTH A03bl. TepMHuueckoe U paArallMOHHOE HHULIMMPOBAHUE.

Paouonuz onegpunos. O6mas cxema mnpeBparieHuii. OcoOEHHOCTH HOH-MOJIEKYISIPHBIX
peakiuii B onepuHax. AKIENTUPOBAHNUE PATUKAIOB. Peakiny KOHIEHCAIIMH U TIOJTUMEPH3aITiH.
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Paouonuz apomamuuecxkux coedunenuui. O0mas cxema npeppamiernii. O6pazoanue Ho
U JIETKUX MPOAYKTOB HpU paauoim3e OeH3ona. AKuentupoBaHue atomMoB H u panukanoB
apOMaTUYECKUMHU YTIIEBOAOpoaMH. Panuonns ankuiapoMaTHUECKHX COEAMHEHUH. MexaHu3M
00pa3oBaHus MPOYKTOB KOHJICHCAIUH.

Paouonuz oeyxxomnonenmnuvix cucmem. CMecu YriaeBOJOPOJOB. AJUIMTUBHBIE H
HeagautuBHble d(dexThl. Ilepemaua 3apsma u  BO30YXKIACHHUS. 3allUTHBIE COCAMHEHUS
Pa3IMYHBIX THIIOB: «TYOKW», «OKEPTBBI». PaJnonm3 opraHMYecKUX COCIWHEHHMH, COAepIKAIUX
pa3nu4HbIe PYHKIUOHATBHBI TPYIIIHI.

Paouonuz cnupmos. Obmas cxema npeppaiieHuid. ColbBaTUPOBAHHBIN 3JEKTPOH U €ro
polb B PAJMALMOHHBIX  MPEBpAIICHUSAX. BimsHUe  Temmeparypel U aKIENTOPOB
KOPOTKOXHUBYIIUX YacTUll Ha oOpa3oBanue Ho, rimkosneld, anpaeruios. Biusaue kuciaopona.

Paouonuz anvoecuoos, kemonos, sghupos. ConpBaranus >IEKTpoHa. AHUOH- U KAaTHOH-
panuKaibl, KOMIDIEKCHI C IEPEHOCOM 3apsa. PagukanpHbie U MOJIEKYISIpHBIE TPOXyKTHI. OO0rmas
cXeMa paJuallMOHHBIX MTPEBPAIICHUI.

Paouonuz azomcodepocawux coeounenuri. OOmas cxema paauonusa. Paauonus
aMMHaKa, THApa3uHa, aMUHOB.

Paouonusz  eanouonpouzeoonvix  yenesodopooos.  OOmas  cxema  paauoJin3a.
JIMCCOIMATHBHBIN 3aXBaT IEKTPoHa. Moj-, 6poM-, XI0p- U GTOp-pOn3BOHbIE. Pasmmuue ux
pamauosmza. [Ipo6iemsl ppeoHOB B aTMOChEpE.

Pa3nen 3. UMnyJibCHbIE METO/IbI MCCICAOBAHNS NIPOLECCOB B PAIMALIMOHHOM XUMMHU

MeTto1 UMIYNIbCHOTO paauoin3a. Bo3MoXHOCTH M mpeuMyliecTBa METOJa B PEIICHUU
(GyHIaMEHTaIbHBIX 3a/a4 PaguoOUOJIOTHH, Paan0’KoJOoTUH. (OCHOBHBIE pPa3IMYUsi METOJOB
UMITyJBCHOTO paauonu3a U (ortonuza. IlpuHimnuanpHas cxemMa YCTAaHOBKH HMITYJIbCHOTO
paguonuza. OnTHYecKWe W KHUHETUYECKUE XapaKTEePUCTUKH KOPOTKOKUBYIIMX MPOIYKTOB
UMITYJIBCHOTO PaJHoiN3a BOJAHO-OPraHUYECKUuX pacTBopoB. OCHOBHBIE TpeOOBaHUS K BHIOODPY
00BEKTOB JIJII UMITYJIbCHOTO paauosm3a U GoToIu3a.

BnusHue nOpuposibl OpraHMYECKHWX COEAMHEHUN Ha CIEKTPAIbHbBIC XapaKTEPUCTHKU
COJIbBATUPOBAHHBIX HJIEKTPOHOB.

CriekTpanbHble XapaKTEPUCTUKH MPOMEXKYTOUHBIX CBOOOHO-PaIUKAIbHBIX MPOAYKTOB
HUMITYJIBCHOTO KUKO(A3HOTO paaroin3a alKaHOB Pa3IMYHOTO CTPOCHHUS.

PanHue craguu IpOIECCOB OKHCIEHUS OPraHMYECKUX COEAMHEHUNW B NPUCYTCTBUU
MOJIEKYISIpHOTO ~ Kuciopoda. CreKTpalbHble XapaKTEPUCTUKH IMPOMEXKYTOUHBIX YaCTHUI]
HUMITYJIBCHOTO PaJH0JIN3a YIiIeBOJAOPOIOB B MPUCYTCTBUU MOJIEKYII HHTHOUTOPOB.

VMIynbCHBIN pajinoJin3 B U3YYEHUU CYNEPOKCH]I-TUCMYTa3HON aKTUBHOCTU MPUPOIHBIX
AHTHOKCHJIAHTOB.

Porp u BO3MOXKHOCTH HWMIYJIbCHBIX PpaJUAIMOHHO- XHMHUYECKUX METOJOB B
COBPEMEHHOU HaHOXUMUHU.

OcHoBHbIE TPeOOBAHUS K T03UMETPUN TPU UMITYITLCHOM PaJUOJIH3E.

Pa3nen 4. JlaGopaTopHbIii NPAKTHKYM.

JlaGopaToOpHbIl TPAKTHUKYM CIYXUT U1 3aKpelUieHUus 3HaHWM, [OJIyYEHHBIX B
TEOPETUYECKUI YaCTH TUCIUIUIMHBL, U BKJIIOYAeT B ce0si pabOThI, MOCBSIICHHbIE TO3UMETPUU
MOHU3UPYIOIIETO M3Iy4eHUs, KOJMYECTBEHHOMY M KaueCTBEHHOMY aHalu3y paJualliOHHO-
XUMUYECKUX MPEBPALLICHUHN KUKOCTEH, TOTMMEPOB.

4. O0beM yuyeOHOM TUCHHMILINHBI

Beero CemecTtp
Bun yue6HOM paboThI 8 9
3E |Axan.u.| 3E |Akan.u.| 3E | Axan. u.
OOGmast TpyA0eMKOCTh JUCIMILIAHbI 8 288 3 |108 S 180
KonTakTHast pabora — ayAnTOpHBIE 3,56 128 0,89 32 2,67 92
3aHATHS:
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Jlexupu 0,445 16 0,445 16 - -
[Ipaktuueckue 3ausarus (113) 0,445 16 0,445 16 - -
Jlaboparopusie paboTs (JIP) 2,67 96 - - 2,67 96
CamocrosiTesbHas padora 3,44 124 | 1,11 40 2,33 84
KonrakTHas camocTosiTenbHast pabota 0,2 0,2
[ToaroroBka k 1ab0paTOpHBIM paboTam 1,77 63.8 - - 1,77 63,8
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,83 30| 0,83 30 - -
CamocTrosiTeTbHOE U3yYEHUE Pa3/IeiioB 0,83 | 30 0,28 10 0.56 | 20
JIACLIMILTNHBI
Bujabl KOHTpOJIA:
3auer + +
JK3aMeH 1 36 1 36
KonrtakTHas pabota — mpoMeXyTouHas 0.4 0.4
arTecTaius 1 ’ 1 ’
[ToaroToBka Kk sK3aMeHy 35,6 35,6
Buja uTOroBoro KOHTpoOJIs: IK3aMeH 3auer
Cemectp
Bun yue6Hoit paboTbl Beero 8 9
3E  |Actp.u.| 3E |Actp.u.| 3E | Actp. u.
OO6mrast TPyA0€MKOCTh JTUCITUTLTHHBI 8 216 3 81 5 135
KonTakTHasi paboTa — ayiuTopHbIE 3,56 128 0,89 24 2,67 7
3aHATHS:
Jlexmun 0,445 12 0,445 12
[Tpaktuueckue 3ausatus (I113) 0,445 12 0,445 12
JlabopaTtopusie paboTs (JIP) 2,67 72 2,67 72
CamocrosiTesibHast padoTa 3,44 93 1,11 30 2,33 63
KonTtakTHas camocTosTebHAs paboTa 0,15 0,15
[ToaroroBka K 1abopaTopHBIM paboTam 1,77 47,85 1,77 47,85
IToaroroBka K KOHTPOJIBHBIM paboTam 0,83 22,5 0,83 22,5
CamocTosITeIbHOE U3YUYECHHE Pa3/ICIOB 1,77 22,5 0,28 7,5 0,56 15
JIACIIMILTIHBI
Bujabl KOHTpPOJIA:
3auer + +
OK3aMeH 1 27 1 27
KonTakTHas padora —
0,3 0,3
NMPOMEKYTOYHAS aTTeCTANMSA 1 1
IHoaroroBka K 3Kk3amMeHy 26,7 26,7
Bux uTOroBoro KOHTpoJIs: JK3amMeH 3ager

AHHOTanusA padoveil MPOrpaMmMbl JUCHUTIIHHBI

«Pusnveckne (l)I/I3I/IKO-XI/IMI/I"IeCKI/Ie npoueccobl B XUMHWH BBICOKHX 3HGpl"HfI»

1. Henp aucuMmimMHbl — (pOPpMHPOBAHUE KOMIETEHUHMH B 00/1acTH (U3HKO-XHMMHYECKHX
3aKOHOMEPHOCTeil MPOLECCOB, BbI3BAHHBIX HETEINIOBBLIMH JHEPreTHYeCKHMMH areHTaMu
(MOHM3UPYIOIIUM HM3JIy4YeHHEM, CBETOM, JIeKTPHYECCKHUM I0JIeM H T.1.), He0OXOAUMBIX /Il
pemienuss  NpogecCHOHANBHBIX 32124, CBA3aHHBIX ¢  IPOBeJICHHEM  HAy4HO-
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HCCIEA0BATC/IILCKUX U OIIBITHO-KOHCTPYKTOPCKHUX paﬁoT B 00)1aCTH XMMHMH H T€XHOJIOTHHU
MaTepuaioB COBpeMeHHOﬁ IHEPIreTUKU.

2. B pe3yabraTe wu3y4YeHHs JUCHUILUIMHBI OOy4alomMiicd 10 MNporpamMme

CIIeLMAJINTETA JOJIKeH:.

Obnadams ClenyONUMA KOMIIETCHIIUSIMHU:

—  CIIOCOOHOCTBIO TPE/ICTABUTh COBPEMEHHYIO KAPTHHY MUPA Ha OCHOBE LEIOCTHOM CHCTEMBI
€CTECTBEHHOHAYYHBIX U MAaTEMaTUYECKUX 3HAHUM, OPUEHTUPOBATHCS B IIEHHOCTSIX OBITHS,
XKU3HHU, KyabTypsl (OK-1);

—  CIIOCOOHOCTBIO OCYIIECTBIISTh TEXHOJIOTUYECKUN POIIECC B COOTBETCTBUU C PETIIAMEHTOM
U HCHOJb30BaTh TEXHUYECKHE CPEJICTBA JJIsl KOHTPOJS €ro OCHOBHBIX I1apaMeTpOB,
CBOMCTB CbIpbst ¥ roToBoM npoaykuuu (I1K-1),

—  CIMOCOOHOCTBHIO K PEIICHUI0 TPO(PECCHOHAIBHBIX MPOU3BOJACTBEHHBIX 3a/1a4, BKIFOYAIOIITUX
pa3paboTKy HOpPM BBIPAOOTKH M TEXHOJIOTMUECKUX HOPMATHBOB PAacXOJIOBAHUS CHIPbS,
MaTepHUaIoB U PHEPreTUUYECKUX 3aTPaT, COBEPUICHCTBOBAHUE KOHTPOJISI TEXHOJIOTUYECKOTO
nporecca (I1K-2);

—  CIHOCOOHOCTBIO aHAJIM3MPOBATh TEXHOJIOTMYECKUH MPOIIECC, BBISBIATH €r0 HEJOCTATKU U
paspabaTheIBaTh MEepONpHUATHSI 110 ero coBepmencTBoBanuto (I1K-3);

—  CHOCOOHOCTBIO IPUHHUMATh KOHKPETHOE TEXHUYECKOE PEIIEHUE C Yy4eTOM OXpaHbl Tpyaa,
paauamoHHON 0€30MacHOCTH U OXpaHbl Okpyxkarorieit cpensl (11K-4);

— CIHOCOOHOCTBIO  YNPAaBIATH  JCHCTBYIOIIMMH  TEXHOJOTMYECKUMHU  IpOLIecCaMH,
00€ecCTeunBarOIMMH BBITTYCK MTPOIYKIIMH, OTBEYAOIIECH TPeOOBAaHUAM CTaHIAPTOB U PHIHKA
(TTK-15).

3namo:

— DJHEpPreTMYecKHUe  areHThl, BbI3BIBAIOIIME TPU  B3aUMOJEHCTBUUM C  BEUIECTBOM
TEPMOJIUHAMHYECKHA HEPABHOBECHBIE XUMUYECKHE MTPOLIECCHI;

— XapakTepHble JJeMEHTapHble (U3UKO-XUMHUUYECKHE IMPOLECChl MpU B3aUMOACHCTBUU
Pa3IMYHBIX SHEPTeTHUECKUX areHTOB C BEIIECTBOM,;

— METOJbl OMNpeeNieHUs NPUPOJbl AKTHBHBIX XUMHUYECKMX YacTUL, WHUIUHPYIOIINX
XMUMHYECKHE MPOLIECCHI TPU BO3ACUCTBUN PA3IIMYHBIX ar€HTOB HA XUMUYECKYIO CUCTEMY;

— eIMHUIBI U3MEpPEHHUS KAueCTBEHHBIX M KOJIMYECTBEHHBIX XapaKTEPUCTHUK JIEHCTBYIOIIMX
areHTOB M XUMHUYECKUX 3((EKTOB, BBI3BAHHBIX JCWCTBUEM AareHTOB Ha XHMHYECKYIO
CUCTEMY.

Ymems:

— TMPOTHO3UPOBATH MOBEACHHE XMMHUYECKOW CHCTEMBbI MPU BO3JACHCTBUM HAa HEE Pa3IUUHBIX
areHToB.

Braoemy:

— TMpeACTaBI€HHEM O Ccrmoco0aXx M3MEpPEeHHsl OJHEPruH, IOTOKOB U WHTEHCHBHOCTEH
SHEPreTUYECKUX areHTOB (JI03UMETPUHN, AKTHHOMETPHH U T. IL.).

3. KpaTtkoe conep:kaHue TUCHMILIAHbBI
BBengenne

Hcropnueckas cnpaBka. UTo Takoe XHMMHs BBICOKMX JHEpruil. OCHOBHBIE pa3JeiIbl
micuuiuinHel - XBO.  IlepcriekTuBBI  pa3BUTHS XMMHM  BBICOKMX 3Hepruil. [Ipumepsl
(OTOXUMHUYECKUX U PAAUAMOHHO-XUMHUYECKHX TEXHOIOT UM, UX IPEUMYIIECTBA U HEIOCTATKH.

Pa3nean 1. llpeamer qnucuuminHbl. OCHOBHBbIE OHSATHSA

TepMoIMHAMMYECKM  pPAaBHOBECHbIE U HEPAaBHOBECHBIE  XMMHMUYECKHE  CHCTEMBI.
DHepreTudyeckrue areHThl, Hcmoib3yeMble B XBD. CrnocoObl BO30YXKJICHHS HEPAaBHOBECHBIX
XUMHYECKUX CHCTEM: BO3JICHCTBUE YIbTPA(UOIETOBOTO U JA3€PHOTO U3NYYCHHI Ha BEIIECTBO.
HepaBHoBecHas miazMa. BHelHrue NpuU3HAKU U OCHOBHBIE XapaKTepUCTUKH TpolieccoB XBD.

Paznen 2. BzanmopeiicTBue M3/ 1y4eHHi ¢ BelIeCTBOM
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Bunel u cBoOiiCTBa AJIEKTPOMAarHUTHBIX M KOPIYCKYJSpHBIX u3nydeHuil. Craguu
IIPOLIECCOB, HMHAYLUUPYEMBIX H3IydeHUAMH. Dusuyeckas cragus: Iepeaada dHEpruu
XMMHMUYECKON YacTULE KOPIYCKYJISPHBIMU M3JIyYEHUSMU. 3aBUCUMOCTbH IUIOTHOCTH I€peraydu
SHEPTUU OT BHJA M CBOWCTB HM3IIyYCHMH M OT XapakTEPUCTHUK oOiydaemoil cpensl. Jlunelinas
nepenaua sneprun (JII19). Ilornomenre BemecTBOM SHEPIUU AIEKTPOMArHUTHOIO U3IY4YEHHUS
(OMU) ontuueckoit oOmactu. MexaHU3Mbl NepeAayd HSHEPrUu  BJIEKTPOMArHUTHOTO
MOHM3UPYIOIIETO M3JIyd€HUsT MOJIEKyJaM M aroMaMm. BinsHue XapakTepuCTHK Cpeibl U
m3nydeHuii Ha S(QexTUBHOCTH mepemaun HSHepruu. [IpocTpaHCTBEHHOE pacmpeaesieHue
MOTJIOLEHHOW SHEPruy IPU BO3AECHCTBUU Pa3IMUHBIX BUJOB U3Iy4eHUN. OCHOBHBIE IEPBUUHBIC
IIPOJIyKThI, 0OOpa3yroluecs Ha GU3NYECKOU CTaaHU.

Pa3nes 3. MeToabl 103MMeTPUU U AKTHHOMETPHH.

[ToHsITHE MOTIOMEHHON M AKCIIO3UIMOHHON 103bl. MOIIHOCTH 103bl. ENMWHUIBI U3MEPEHUS
70361 M MOIIHOCTH J03bl. OCHOBBI (DU3WYECKUX METOJOB: KaJOPUMETPBI, MOHU3AIIMOHHBIC
KaMepbl, CUETYMKH, TEPMOJIIOMUHECIIEHTHBIC JO03UMETPHL. [IpHHIMMIBI pabOThl KaXI0ro W3
BHJIOB J03UMETpoB. O0IaCTH WX UCIOJIH30BAHUSA, TPEUMYIIECTBA U HEIOCTATKU. XUMHUYECKUE
METO/Ibl JI03UMETPUH. PaiMallmOHHOXUMUYECKUI U KBAHTOBBIN BBIXOJ. ['a30BbI€ U KUJIKOCTHBIE
no3uMeTpel. DeppocynbhaTHBI U TEPUEBBIM JO3UMETPHI. Peakimu mpoMeXyTOUHBIX YaCTHIL
npu OONYYeHUH YKa3aHHBIX JIO3UMETPOB. BiusHUe XapaKTepUCTHUK H3JIYYCHHH Ha CTENeHb
MpeBpaIieHuii MOHOB kene3a u mepus. O0JacTH MPUMEHMMOCTH XHMHUYECKHX JTO3MMETPOB.
Pacuetnpie metoabpl no3umerpur. Duznyeckue W XUMUYECKHUE METOJIbI aKTUHOMETPHH.
depproKcaaTHbI aKTHHOMETD.

Pa321e.11 4. Heanqule NpoueCcCbl XUMHUYECCKH aKTUBHBIX YaCTHUI

Bunel v cBOMCTBA MEPBUYHBIX aKTUBHBIX YACTHII, MOJIyYaIOIIHeECs MMPU JEHCTBUU CBETa U
MOHHU3UPYIOIIETO HM3JIy4eHUs B PA3IMYHBIX cpenax. OU3NKO-XUMHUYEcKas CTalus MPOLECCOB B
XBD. BelpaBHMBaHHE TeMIepaTypbl W HEPAaBHOBECHOM KOHIICHTpAllMU AKTUBHBIX YaCTHIL:
pekoMOuHanmss U auddy3us. XUMUUYECKHE PEaKIMH C y4acTHEM BO30YKIECHHBIX MOJIEKYI,
CBOOOJHBIX AJIEKTPOHOB M HMOHOB, CBOOOJHBIX paJuKajioB. BiusHue arperaTHOro COCTOSIHUS
BEIECTBA HA MPUPOAY M PEaKUUU MEPBUYHBIX AKTHUBHBIX yacTull. [losBlieHME BTOPUYHBIX U
TPETUYHBIX TPOMEKYTOUHBIX MPOJTYKTOB.

Pa3znen 5. Oco0eHHOCTH KMHETHKH NpoueccoB B XBJ

Knaccudukanuss HepaBHOBECHOW XMMHUYECKOM KHUHETUKA. Moaenu XUMHUYECKUX
peaknmii. Xumudeckas crtaaus mporeccoB B XBD. Koukypupyromue peakiuu. CrocoObl
onpeseneHus: a0COJMIOTHBIX U OTHOCHTEIBHBIX KOHCTaHT CKOPOCTEM peaklHil C ydacTHeM
MPOMEXKYTOYHBIX TPOAYKTOB. Merton cranuonapubix KonueHtpanuid (MCK). Kpurepuun
JOCTHIKEHHS CTallMOHAPHBIX KOHILEHTpauuid. [IpemmyiecTBa M HEAOCTATKU HCIOIb30BaHUS
MCK.

4. O0beM yuyeOHOM TUCHHMILINHBI

9 cemecTp
Buz y4e6Hoit pagorn B 3a4eTHBIX B akanem.
eIHHHIAX Jyacax
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OO01mast TpyI0EeMKOCTh TUCIUTITHHBI 3 108

KonTakTHast paboTa — ayANTOPHBIE 3aHATHS: 0,89 32
Jlexun 0,44 16
[IpakTueckue 3aHsATHUS 0,45 16
CamocrosiTesibHas padora: 1,11 40
[ToaroToBka K KOHTPOJIBLHBIM paboTam 0,33 12
CamocTrosiTeTbHOE U3yYEHUE Pa3/IeiiOB 0.78 )3
JUCIUTUTUHBI
Buabl koHTpOJIS

JK3aMeH 1 36
KonrtakTtHas camocrositenbHas padota. [Ipomexyrounas 0.4
aTTecTanus 1,0 ’
[ToaroTroBka K 3K3aMeHy 35,6
Bua uToroBoro KOHTpoOJIf JK3aMeH

9 cemecTp
Bupa yueOHo# padoTbl B 3249€THBIX
P — B actp. yacax

OO6m1ast TPYA0€MKOCTh JUCITUTUTHHBI 3 81
KonTrakTHasi padoTa — ayIMTOPHBIE 3AHATHS:: 0,89 24

Jlexnuu 0,44 12

[IpakTuueckue 3aHATHS 0,45 12
CamocTosiTesibHasi padoTa: 1,11 30
[ToaroroBka Kk KOHTPOJILHBIM paboTam 0,33 9

CaMoCTOATENHHOE U3YUEHHUE Pa3/IeoB 0.78 71

JUCITATUINHEI i
Buabl kKoHTpOJIS

JK3aMeH 1 27
KonraktHas camocrositenbHas padora. [Ipomexyrounas 0.3
aTTecTanus 1 ’
IloaroroBka K 3K3aMeHy 26,7
Buja nToroBoro KOHTpoOJisi JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«IKOHOMMKA SIACPHOI 0TPACIN»

1. Heap aucuunauHbl — chOpMUPOBATH Y 00YUYAIOIIUXCS OCHOBHBIC MPEACTABICHUS 00
OCOOCHHOCTSIX OSKOHOMHYECKHMX AacleKTOB OCHOBHBIX MPEANPUATHNH W TEXHOJOTHUECKUX
MepeAesioB sIEPHOTO TOIUIMBHOTO LUKIIA.

2. B pe3yabrare wu3yYeHUs: AUCUMIJIMHBI oOOydYawouuiics Mo mnporpamme
CHEeNHAIUTETA JOJIKEH:

Obaaoams cAenyIOIMUMHA KOMIIETEHITUSIMU:

—  CIOCOOHOCTHIO K KOOTIEPAIH C KoJuieramu, padote B Koyutektuse (OK-7)

— CHOCOOHOCTh HAaxOJUTh OPTaHHU3AIMOHHO-YIPABICHYECKUE pEIICHUS B HECTaHAAPTHBIX
CUTYaIUsX U TOTOBHOCTh HECTH 32 HUX 0TBeTCTBEHHOCTh (OK-8);

— CIIOCOOHOCTBIO K Opranu3anuu padboTs! nogunHeHHsx (11K-13);
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— CHOCOOHOCTBIO K OIIEHKE MOCIEACTBUI MPUHUMAEMBIX OPraHU3alMOHHO-YIIPABICHISCKUX
petenuit u ux ontumuzanuu (I11K-14)

— CHOCOOHOCTBIO K COCTABJICHHIO U aHAIM3Y OM3HEC-IJIAaHOB pa3pabOTKU M BHEAPEHUS HOBBIX
TEXHOJIOTMYECKHUX MPOIECCOB, OOpaIeHUsI C 00bEeKTaMU TPO(HECCUOHANBLHON JEeSITEILHOCTH,
BBINTYCKA U peaIM3allii KOHKYPEHTHO criocoOHoi npoaykiuu (I1K-17).

3uams:

— TEHACHIIMU B CEO0ECTOMMOCTH JJIEKTPOIHEPTUM, MOJYYECHHON Ha SJICKTPOCTAHIMS Pa3HBIX

THUIIOB;

OCHOBBI ITPOU3BOJICTBA 3arOTOBOK M M3JIEIHI U3 KOHCTPYKIIMOHHBIX MAaTEPHAJIOB

— BKJIAJ] Pa3JIMYHBIX (PAaKTOPOB B ce0ECTOMMOCTH 31eKTpo3Heprun Ha ADC.

Ymemo:

— TMPOBOJUTH AaHAIU3 IKOHOMHYECKOU d(PPEKTUBHOCTU eHCTBYIONIUX U cTposiiuxcst ADC;

— TMPOBOJUTH TEXHUKO-DKOHOMHUYECKHMN aHAIM3 OpraHu3allid MPOU3BOJCTBA OCHOBHBIX
MaTepuasoB M anmaparos;

— TPOBOJUTH pacyeT cedecTonMocTu MeKkTpo3neprun Ha ADC.

Braoems:

— OIIGHKOM TIOCNEACTBUU MPUHUMAEMBIX OPraHW3AIIMOHHO-YIPABICHUECKUX PEIICHUH W WX
OTNITUMU3AIINH;

— TPOBEJACHUEM YKOHOMUYECKUX PACUETOB.

3. Kpartkoe coagep:xanue IUCHHUILIHHBI

Pa3nen 1. Dnepreruxka u A9C

DHEPreTUYeCKUil CEKTOP AKOHOMHUKH. POIb aTOMHBIX CTaHUMI B 3HepreTuku Poccuu u
mupa. O030p sAEepHO-TOIUIMBHOTO IMkia P®. SnepHple MOIIHOCTH HA JCHCTBYIOIIMX U
CTPOSILIUXCS SACPHBIX SHEPTOOIOKOB.

Pasznea 2. Crpykrypa 3xoHoMmuku AJC

CymiecTByromue Moaelu peakTopoB. TormamBo u €€ Buabl. Crienuduka TEXHOJOTHH H
omnpeneNnsieMol € SKOHOMUKM OCHOBHBIX cramui SATI[. OcHOBHbIE MOKa3aTelu SAIECPHOU

SKOHOMHKH. CeOecTOMMOCTh SIEpHOIN SHEpruu, MOCTOSHHBIE U TepeMeHHble 3aTpatbl. [lytu

cumwkenus 3atpat ATL. CpaBHeHue 3aTpaT pa3IMYHbIX PEAKTOPOB.

Pa3znea 3. CTouMoCTh siiepHOI Y HEPTUHA

DKcIUTyaTalluOHHBIE 3aTpaThl peakTopoB. BeiBog ADC u3 skcryatanuu. CTOMMOCTD
sanepHoi sHepruu. [ocynapcrBenHble cyocuauu. CTpaxoBaHHE M OTBETCTBEHHOCTh. Pacuer
cebecronmoctu siaepHoi sHeprun Ha BBP. Pacder 3arpat Ha coznmanue ADC. Pacuer mpuobuim
oT skcryatanuu ADC. Pacyer 3arpar Ha BbIBoA U3 3kciiyatauuu ADC. 3arparbl Ha

YTHJIA3aLUI0 0TX010B. CpOKH OKYaeMOCTH SIAEPHON SHEPTUH.

4. O0beM y4yeOHOM TUCHMIINHBI

10 cemectp
Buner yue6HOM paboTh 3a4eTHBIX AxaL, qac.
eIMHULL

OO0masi TpyA0eMKOCTh M CUUILIHHBI 10 Y4eOHOMY ILJIAHY 3 108

KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 0,9 32
Jlexuu 0,45 16
[Tpaktueckue 3anstus (113) 0,45 16

JlaGopatopHsle 3ausTHs (J13) - -

CamocrositesbHas padora (CP): 1,1 40

CaMOCTOATENBHOE N3YUEHHUE Pa3/I€T0B IUCHUIIIAHEI 1,1 40

Buabl KOHTpOJIA:

JK3aMeH 1 36
KonTakTHas paboTa — MPOMEXKYTOYHAsl aTTeCcTalus 0,4
[ToaroroBka K 3K3aMeHy 1 35,6

Bua nToroBoro KOHTpoJIst IK3aMeH
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10 cemectp
Buner yae6HOM paboThI 3a4eTHBIX Actp. uac.
¢IMHUIL
OO0uasi TPy10€eMKOCTb IMCHUILIMHBI N0 Y4e0HOMY IJIAHY 3 81
Konraktnas patora (KP): 0,9 24
Jlexmun 0,45 12
[IpaxTnueckue 3anstus (113) 0,45 12
JlabopaTtopusie 3austus (J/I3) - -
CamocrositesbHas padora (CP): 1,1 30
CaMOoCTOATENbHOE N3YUEHUE PA3IeIOB JUCITUTIIMHBI 1,1 30
Buabl KOHTpOJIA:
JK3aMeH 1 27
KoHTakTHas paboTa — MpOMEXyTOYHAsl aTTeCTalus 1 0,3
IloaroroBka K 3K3aMeHy 26,7
Bua nToroBoro KOHTpoJist JK3aMeH

4.4.2. JIncuMmiidHbl BApUATUBHOM YacTH (00s13aTe/IbHbIE U CHUITAHBI)

AHHOTANUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«HauepraTejsbHasi reoMeTpHusi B TEXHOJIOTUM MATEPUAJIOB COBPEMEHHOM IHEPreTUKU»

1. Heap DMCHUIVIMHBI - U3YYEHUE CBOMCTB TPEXMEPHOTO MPOCTPAHCTBA M METOIOB
O0TOOpaXE€HHsI €ro Ha IJIOCKOCTh YepTexka.

2. B pesyabraTre wuU3yYeHHMSs JAUCHUILVIMHBI O00y4YalouUIuiicss 1O mporpamMmme
CHeNHMAIUTETA JOJIKEeH:
001a0ams CISTYIONIMMU KOMITETSHIIUSIMHU:

— CIOCOOHOCTBIO K DPa3pabOTKe HOBBIX TEXHOJOTHYECKHMX CXEM Ha OCHOBE pEe3YyJbTaToB
Hay4HO-HccaeaoBaTenbckux padoT (ITK-20).
3namo:
- c110cOOBI OTOOPAXKEHUS TPOCTPAHCTBEHHBIX (JOPM Ha MIIOCKOCTH;
- MpaBUJIa U YCJIOBHOCTHU IIPU BBITIOJTHEHUH YEPTEXKEi;
- BUJIbl CHMMETPHH '€OMETPHUECKUX PUTYD;
- BO3MOXXHOCTH TMPHUMEHEHHUS METOJOB HAuyepTaTeNbHOM TeOMETpUU MJS pEIIeHUs (PU3UKO-
XUMHYECKUX 33/1a4;

Ymemy:
- BBIMOJHATH M YHTAaTh YEPTEKH TEOMETPUUYECKHUX MOJeNed C y4eToM JEeHCTBYIOIIUX
CTaHJIapPTOB;

Brnaoemo:
- crioco0amMu U mpueMamMu U300paskeHusl IPEIMETOB Ha TIOCKOCTH.

3. Kpartkoe coaep:kanue JUCHUIINHBI

Pazgen 1.00mue npaBuia BbINOJTHEHUS YepTexKeid.

1.1. IlpaBuna BeIMONHEHHUS W 0GOPMICHHS YEPTEXKEH B COOTBETCTBUU  C
I'OCT. ®opmatel: pa3Mepbl W O0O3HAUYEHHWE OCHOBHBIX U JIOTIOJHHUTENBHBIX (HOpMATOB.
Pacnonoxxenne ¢opmartoB. MacmTab: HartypandbHBIA MacmTad, CTaHAApTHBIE MAacIITaObI
yMEHbIlIeHUs1 W yBenudeHus. JluHwm: tunbel u tommuHa nuHUi. [lpudt: THOB U pasmeps
mpudToB. OCHOBHBIE HAIMUCHU TPAaPUUIECKUX M TEKCTOBBIX IOKYMEHTOB.

1.2. T'eomerpuueckue mnocrpoeHus. CONpsKeHUs: OCHOBHbIE BHJABI M IIpaBuia
BBINIOTHEHUS. YKJIOHBI M KOHYCHOCTH: pacueT U NpaBHJIa HAaHECEHUs Ha yeprexe. JleneHue
OKPYXHOCTH Ha paBHbIe yacTu. HaHeceHue BEIHOCHBIX U pa3MEPHBIX JIMHUM HA YepTEKe.

Paspean 2. IlpoenupoBanue reomerpuieckux ¢gpuryp.
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2.1. Meron npoekuuid. Bunel npoeunpoBanus. LleHTpanpHOE HpoenpoBaHUE: LEHTP
IIPOCLIMPOBAHUS, IIJIOCKOCTh IPOEKUUH, Npoenupyromue Jydd, npoekuud. CpolicTBa
LEHTPAJIBLHOTO MPOEeLUpOBaHUs. JIOCTOMHCTBA U HEJOCTATKH LIEHTPAJIBHOTO IPOELIUPOBAHMUS.

[TapannensHoe mnpoeuupoBanue. Hampasienue mnpoenupyroomux Jydeid. CpolicTBa
napajuleIbHOrO  npoeuupoBanusd. llpoenupoBaHue  KOCOYrojabHOE M MPSIMOYrOJIbHOE
(oproronansHoe). CBOWCTBA OPTOTOHAIBHOTO TpoenupoBaHus. OOpazoBaHHUE KOMILIEKCHOTO
yeprexa (dmropa Monska). OpToroHanbpHblii yeptesx Touku. Koopaunartel touku. IToctpoenue
TOYKH 10 €€ KOOP/ANHATaM.

2.2. lpsambie gunun. CrnocoObl 3agaHus npsiMoi Ha yeprexe. Knaccuduxauust npsiMbIx
[0 PACHOJIOKEHUI0 OTHOCUTEIBHO APYr JApyra: IpsMble MEepEeceKarolnecs, MnapajjelibHble U
ckpemuBaromuecs. Knaccudukanusi npsMbIX OTHOCUTEIBHO IUIOCKOCTEM NPOEKUHU: HpsIMble
0OLIEro ¥ YacTHOTO MOJIOKEHUS — MpsSMbIE YPOBHS U Hpoerupyomue. [IpuHaanexHoCTh TOUKU
npssMol. TeopeMa o mpoenupoBaHUM NPSIMOTO yria.

2.3. [1nockocth. CiocoObl 3a1aHK MJIOCKOCTH Ha yepTexe. Kinaccudukanus niuockocreit
[0 PAaCMOJIOKEHUIO OTHOCHUTEIBHO IUIOCKOCTEM MpPOEKLMi: IUIOCKOCTH OOLIEro M YacTHOTO
MIOJIOXKEHUSI — IpoelMpyoire U ypoBHs. [IpuHaaIeKHOCTh TOUKU U MPSMOM MIOCKOCTH.

2.4. Kpusbpie gunuu. Kimaccuukanus  KpuBBIX: LHUPKYJIbHbIE M JIEKAJbHBIE,
3aKOHOMEpHbIE U He3akoHOMepHbIe. [lopsiiok kpuBoii nuHuU. [110CcKHe KpUBBIE JIMHUK BTOPOTO
MopsiiKa: 3JUIMIC, THapabona, rumnepOosa. IlpocTpaHcTBEHHBIE KpUBBIE: IMUIMHIApPUYECKAs U
KOHHYeCcKasi BUHTOBBIE JINHUU.

2.5. DomepxHoctu. OOpazoBaHne U  33JaHM€ T[IOBEPXHOCTEM Ha  4YepTexe
(kuHEeMaTHYeCcKUil M KapkacHbll crnocoObl). IlonstHe 00 omnpenenuTene MOBEPXHOCTH.
Knaccudukanuss moBepxHOCTell: JHHEWYaTble W HeJIWHEHYaThle, MOBEPXHOCTH BpalleHus,
MIOBEPXHOCTH € JABYMS HANPABIMIOIIMMH W IUIOCKOCTBIO Iapajuleau3Ma. BuHTOBBIE
MIOBEPXHOCTU. XapaKTepHbIC JTMHUM TOBEPXHOCTEN BpAILCHUA: MEPUIUAHBI, TJIABHBII MEPHIUaH,
napajuieiiy, 3KBaTop, ropio. I[IpuHauIexKHOCTh TOUKH MOBEPXHOCTH.

2.6. TI'eomerpuyeckue Tena. [Ipoeknmy MHOTOTPaHHUKOB (TpaHHBIE T€OMETPHYCCKUE
Tena), B TOM YHCJIE MPaBUIbHBIE (TETpadap, TeKcadap, OKTadap, JAOJEKadap, MKOCAdAp), Teia
BpateHus (MUIMHAP, KOHYC, map, TOp).

2.7. Cummerpus reomerpuueckux ¢uryp. CuMmMeTpusi OTHOCHTEIBHO IUIOCKOCTH,
IpsIMOH, Toukd. CHMMETpHs BpalleHUs], TOPAJOK OCU CHMMETPHH.

2.8. OmnpeneneHve HATYpaJbHOW  BEJWYMHBI _ OTpE3Ka MPSAMOW M IJIOCKOH
durypsl. Onpenenenue HaTypaabHOW BEIMUYMHBI OTpE3Ka MPsIMON CHOCOOOM HPSIMOYTOJIBHOTO
TPEYroJIbHUKa M CIIOCOOOM IPOELMpPOBaHUs Ha JOINOJHHUTEIbHYIO IIOCKOCTh. IlocTpoenue
HaTypaJlbHON BEJIMYHHBI IIIIOCKOH (DUTYPBHI.

2.9. IlepeceueHue reomerpuyeckux _ oOpasos. [lepeceyeHue  MHOTOI'pPaHHHUKOB,
MHOTOTPaHHUKA C IOBEPXHOCTHIO BpaieHus. llepecedeHne mOBEpXHOCTEN BpallEHUS: IBYX
IIPOCLUPYIONINX  IOBEPXHOCTEH, Mpoewupyroumein ¢ Henpoeuupyrouieil. Ilepeceuenue
HENPOCLUPYIOIMX IOBEPXHOCTEH BpalleHWs € NapauledbHBIMH ocaMH. Teopema o
IIEPECEYCHUM COOCHBIX IOBEpXHOCTEH BpameHusa. IlocTpoeHune 1nmHUM nepeceyeHus
HENPOCLUPYIOUIUX IOBEPXHOCTEH BpALlEHUS C [EPECEKAIOIMHUMUCA OCSIMH  METOJI0M
KOHIIEHTpUYeCKHX cdep. YacTHble cllydau IepecedeHus MOBEPXHOCTEH BTOPOTO MOPSIKA:
TeopeMa MoOHXKa U €€ CIIEeICTBHUE.

Paznen 3. M300paxkenns npeameros no I'OCT 2.305-2009.

3.1. Uzob6paxenus. Buapr nzobpaxenuit mo 'OCT: Buabl, pa3pesbl, CEYeHUs], BHIHOCHBIC
sneMeHTbl. OCHOBHbIE BHJIbl. [ 71aBHBIM BUJ, TpeOOBaHUs, MpeNbsIBIIEMble K INTABHOMY BUY.
JlononHUTENbHBIE M MECTHBIE BHJBL. Pa3pesbl, kiaccudukanus pa3pe3oB MO PaClOIOKEHUIO
CEKyLIEH IUIOCKOCTH OTHOCHUTEIBHO IIJIOCKOCTEN NPOEKUUH: pa3pe3bl BEPTUKAIbHBIE,
TOpPU30HTAJIbHBIE M HakJIOHHbIE. Kiaccupukanus pa3pe3oB MO YHCIY CEKYIIHMX IJIOCKOCTEH:
pa3pe3bl NPOCTBIE U CJIOXKHBIE — CJOJKHBIE CTYINIEHUYaTbleé M CIIOKHBIE JIOMaHbIE pa3pesbl.
CoBmenieHHble u300pakeHus. MecTHble pa3pe3bl. CeueHUs HaJIOKEHHbIE U BBIHECEHHBIE.
Brinochble snemenTsl. [IpaBuna o0o3HaueHUs H300paKeHHUH.
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3.2. HaksioHHbIE cedeHHs reoMeTpruieckux Tei. [locTpoenne npoekuuii 1 HaTypaabHbIX
BEJIMYMH TeOMETpUYecKuX Tesi. HakioHHBIE CedyeHHsi MHOTOTpaHHUKOB. Buasl W mpaBuia
IIOCTPOCHUSI CEYEHUH LWIMHApPA. 3aBUCUMOCTh BHJAA HAKIOHHOIO CEUYEHHUs KOHyca OT
PacroJIOKEHUsI CEKYIEeW IUIOCKOCTH OTHOCHTEIBHO OCH KOHyca. HakiloHHBIE ceueHus mapa.
[IpaBusia mocTpoeHUs HAKIOHHBIX CEYEHUN COUICHEHHBIX TEJ.

3.3.  AKCOHOMETpUYECKHE uepTexu wu3aenauil. OOpa3oBaHHE aKCOHOMETPUYECKOIO
geprexxa.  [lepBuuHas w  BTOopuuHas  mpoekmuu.  KosadhdummeHTsl  WCKaKkeHUS
aKCOHOMETpPHYECKOro uepTexka. I[lepexoa OT HATypaltbHBIX KOAPD(OUIUECHTOB HCKAKEHUS K
NpuBeIEeHHBIM. Bunbl akcoHomerpuu. BeimonHeHune yepTrekeii MHOTOYIOJIBHUKOB U
OKPY)KHOCTEH B TMPSAMOYTOJbHOW M KOCOYrOJBHOW (TOPU3OHTAIBHONH U  (HPOHTAITHHON)
M30METPUSIX. AKCOHOMETPUUECKUE YEPTEKH FEOMETPUUYECKUX Tel. Pa3pe3sl B akKCOHOMETPHH.

3.4. [lpumenenue oOpa3oB M METOJOB HAUYEPTATEIbHOW TE€OMETPUU JIJIsl PEIICHUs
(bU3MKO-XMMHUYECKHX 3a1a4. ['paduueckoe n300paxeHne cocTaBa MHOTOKOMIIOHEHTHBIX CUCTEM:
OTpE30K COCTaBa, TPEYTrOJIbLHUK COCTaBa, TETpa’ip cocTana. [ padguueckoe n3o0pakeHne CBOMCTB
MHOTOKOMIIOHEHTHBIX CHCTeM. ['paduueckoe u300pakeHHE CTPYKTYpPhl BEIIECTB, MPUMEPHI

M300pakeHUs BEIIECTB.

4. O0beM yueOHOH TUCUMIIIIMHBI

1 cemectp
. B
B
Wbl y9eOHOU paboThI SR B akanem.
yacax
SAMHUTIAX
OO0uiasi TPy10€eMKOCTb TMCHUIIIMHBI N0 Y4eOHOMY MJIAHY 4 144
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,33 48
Jlexuuu (Jlek) 0,44 16
[Tpaktuueckue 3ausatus (113) 0,67 24
JlabopaTtopusie 3ansatus (J1ab) 0,22 8
CamocrositesbHas padora (CP): 2,67 96
KonrtakTHas camocTosiTenbHas paboTa 0,4
Pacuetno-rpaduueckne paboTs 68
2,67

[ToaroToBka 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 JMCIHHMILIMHBI 10 Y4eOHOMY IUIaHY 4 108
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 1,33 36
Jlexiuu (JIek) 0,44 12
[Tpaktiueckue 3anstus (I13) 0,67 18
JIaGopatopubie 3ansaTus (JIad) 0,22 6
CamocrositesbHas padora (CP): 2,67 72
KoHTakTHas camocTosiTeNbHast paboTa 0,3
PacueTHo-rpaduueckue paboThl 51
2,67

ITonroToBKa K KOHTPOJBHBIM paboTam 6,75
Jlpyrue BUJIbl CAMOCTOSTENBbHON paboOThI 13,95

Bujx koHTpoOsN:

3a4er ¢ OLEHKOM
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AHHOTAIUs padoyeil MPOrpaMMbl AU CHHUIIHHbI
«KBaHTOBasi XUMHS MATEPUAJIOB sIIEPHON IHEPTreTUKH»

1. Heap 1McUMNIMHBI COCTOUT B U3yYEHUH OCHOBHBIX IOHSTHI COBPEMEHHON KBAaHTOBOM
XMUMMH U KBAHTOBO-XMMHUYECKUX METOJIOB pacyeTa CTPOCHUS U CBOMCTB XUMHUUYECKUX CUCTEM; BO
BBEJICHUU CTYAEHTOB B KPYI OCHOBHBIX HPEICTaBICHUH O XUMHUYECKOHM CBSI3U U
MEXMOJIEKYJISIPHBIX B3aUMOJICHCTBUAX U O3HAKOMJIEHMM Ha 3TOM OCHOBE C OCOOEHHOCTAMU
XUMUYECKOH CBSI3U B XUMHUYECKHX BEIIECTBAX M 0OYCIOBICHHBIX STHM CBOMICTBAMHU MAaTEPHUAIIOB;
B OCBOCHHMM pabOThl C OCHOBHBIMH KBAHTOBO-XMMHYECKMMM KOMITBIOTEPHBIMU IMPOTrPAMMAMH,
HCIO0JIb3YEMbIMU Ha IIPAKTHKE.

2. B pesyabrare wu3y4eHus: AUCUMILVIMHBI oOO0ydYalomuiics 1O mporpamme
CIEeHAJINTETA J0JIZKEeH:

Obnadams ClenyONUMA KOMIIETSHIIUSIMHU:

— CIOCOOHOCTBIO  CaMOCTOSITEJIbHO  BBINOJHATH ~ MCCIEAOBAHUS C  HCIOJIb30BAHHEM
COBPEMEHHOM  ammapaTypbl W  METOJIOB  HCCle[oBaHMs B  oOnacTh  0OBEKTOB
po(ecCHOHATIbHON JEeSATENIbHOCTH, MPOBOJUTh KOPPEKTHYIO OOpabOTKYy pe3ylbTaToB H
yCTaHaBIUBaTh ajiekBaTHOCTH Mojenei (I[1K-10).

3Hamo:

— OCHOBHbBIE TMOJOXKEHHUS] KBAaHTOBOW XMMMH, COBPEMEHHOM TEOpHUHM XHMHMUYECKOH CBS3H H
MEXMOJIEKYJIIPHOTO  B3aUMOJEWUCTBUS M TPUMEPHl €€ TMPUMEHEHHS K KOHKpPETHBIM
XMUMHUYECKUM CHUCTEMaM;

— TPUHLMIBI  KOJMYECTBEHHOW XapaKTepu3alUd aTOMHOM U JJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJISIPHBIX CUCTEM;

— OCHOBHBIE B3aMMOCBSI3M MEXKIY DJIEKTPOHHON CTPYKTYpOoH U  (HU3UKO-XUMHUYECKUMHU
CBOMCTBAaMHM BEILECTB, JIE)KAIIUE B OCHOBE YIIPABJICHUS CBOMCTBAMU;

— BO3MOXXHOCTHM OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHMYECKHX PpACUYETHBIX METOJOB U
001aCTH UX NPUMEHUMOCTH.

Ymemo:

— NPHUMEHATh KBAaHTOBO-XMMHMYECKHE IMOAXOAbI M METOIBI IJIs pacueTa, WHTEPIPETALMHA H
IIPENICKAa3aHMs] CTPOCHUSI U CBOMCTB MOJIEKYJISIPHBIX CUCTEM.

Braoemy:

— DJIEMEHTapHBIMU HABBIKAMH IIPUMEHEHMs KBAHTOBO-XMMHUYECKHX IIOJXOJOB M METOJOB U
MHTEPIPETALIMM PE3YIbTATOB IIPU PEIIECHUU MPAKTUYECKUX TEXHOJOTHMYECKUX 3a1ad U
CTaHJAPTHBIMU KBAHTOBO-XUMUYECKMMH KOMIIBIOTEPHBIMH ITPOrPaMMaMHU.

3. Kpartkoe cogep:xaHue IUCHHUILITHAHBI

BBenenue. Ilpenver kBaHTOBOWM XMMHHU. Pojab KBaHTOBOM XUMUM B ONHCaHUHU
XMMHMUYECKUX SIBJICHMH W TIpoLeccOB. B3auMMOCBA3b KIACCHYECKOM M KBAHTOBOM Mozenei
MOJIEKYII.

Pazgen 1. O0mue moJio;keHNs1 KBAHTOBOH XMMHUH

1.1. OcHoBHble npubakeHus. OCHOBHbIE TIOJOXKEHHUS KBAaHTOBOM MEXaHHKH.
BapuanmoHHblif MeTO1 HaX0KI€HHs BOIHOBBIX GyHKUUH. [Ipubnmwkenne He3aBUCUMBIX YaCTHIL.
Metoa camMOCOTIacOBaHHOTO MOJIS Ui aTOMOB. [IpuGnuxkeHne HeHTpaIbHOTO MoJisi. ATOMHbBIE
OpOUTANIN U UX XaPAKTEPUCTHUKH.

1.2. OAHOZJEKTPOHHBIE M MHOTO3JEKTPOHHBIE BOJHOBBIC (DYHKIIMU M METOMAbl HX
pacyera. AHTHCUMMETPUYHOCTb 3JEKTPOHHOW BOJHOBOW  (yHkuuu. CrnuH-opOuTay.
Herepmunant Creiitepa. BBenenne B Mmeronsl Xaptpu-Poka U Teopuio (QyHKIHMOHANA
wioTHOCTH (TDII), xumMHuueckast TpakTOBKA pe3ylbTaToB. DIEKTPOHHbIE KOH(UTYpallMi aTOMOB
C TOUKHU 3pEHUS] KBAHTOBOW XUMMH.

Pa3nes 2. Metoabl MOJIEKY/ISIPHON KBAHTOBOW XMMHHU

2.1. MonekynspHas CTpYKTypa, JJeKTpoHHas koppensauus. [lpubmmwkenne bophHa-
OmnnenreiiMepa, aanabaTHYECKUil MOTEHLIMAT U MOHATHE MOJEKYISIPHOW CTPYKTYphl. MeTomabl
Xaptpu-®Poka u TOII ansg monekynsl. [Tpubnmxenne MO JIKAO. DnekTpoHHas KOPpesIusl.
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Metoa koH(puUrypanmoHHoro B3aumojeiictBus. Teopus Bo3mymenuil.  Pacder sHeprum
JUCCOLMALMN XUMUYECKUX CBA3EH.

2.2. Hesmnupuueckue M MOAYIMNUPUYECKHE MeTonbl. Mepapxus METoJ0B KBAHTOBOM
xuMuu. Hesmmupuueckas KBaHTOBasg XuMHs. basucHble (QyHKUMM JUIS HEIMIUPUUYECKUX
pacueToB. ATOMHBIE 1 MOJICKYJISIpHBIE Oa3ucHbIe HA0OPHI. Posib 6a3uCHBIX (GYHKIUI B ONMMCAHUN
cBoiicTB Mouiekya. Ilomysmmupudeckue meTonsl. BaneHTHoe NpUOIMKEHHE. T-3JIEKTPOHHOE
npubmmxenne. Merox [Tappusepa-Ilomna-ITappa. IIpoctoii u pacmmpeHHbI MeTOIbI XIOKKEIS.
TOYHOCTH KBAHTOBO-XMMHUYECKHUX PACUETOB CBOMCTB MOJIEKYIL.

Paznes 3. Xumnueckasi ¢Bsi3b U 3JIEKTPOHHAS CTPYKTYPa TBepAbIX TeJl

3.1. Xumuueckas CBA3b U MEXKMOJEKYISpHbIE B3auMoeicTeus. OpOuTtanbHas KapTHHA
XAMUYECKOH cBsi3u. KOHCTpyKTHMBHAsT © JECTPYKTHBHAas WHTepQEpeHIHs OpOHTaJIei.
MouekynsipHble OpOUTaNIH U UX CUMMETpHiiHAs Kiaccupukanus. KoppensiiuoHHble JuarpaMmmbl.
DNeKTPOHHBIE KOH(PUTYPAIIMU JIBYXaTOMHBIX MOJIEKYJ. AHaJIM3 3aCEeIeHHOCTEH OpOuTaNei 1o
Mammkeny. Ilonsatue o 3apsmax M nopsiakax cBsized. IIpocTpaHCTBEHHOE pacmpeneiaeHue
AJIEKTPOHHOW IUIOTHOCTH M XHMMMYecKas CBs3b. JlepopManmoHHas 3JEKTPOHHAs IJIOTHOCTb.
Tononornueckas Teopuss XUMUYECKOMN CBSA3H. MEKMOJIEKYIIPHBIE B3aMMOICHCTBUS.

3.2. DnexkTpoHHas CTPYKTypa TBepAbIX Teda. OAHOANIEKTPOHHBIE BOJHOBBIE (DYHKIMH B
KpUCTaJlJIaX U MeToJAbl uX pacuera. [IpuOnrkeHue JoKanbHOW IMIIOTHOCTU. YpoBeHb Depmu.
[InoTHOCTH cocTosiHMIL. 30HHAs CTPYKTypa TBEPIBIX Teld U OOYCIOBJIEHHbIE €10 CBOMWCTBA.
DNEKTPOHHOE CTPOEHUE KPUCTAIUIMUECKUX HEYOPAIOUYEHHBIX U aMOP(HBIX Tel.

3akirouenue. KBaHTOBasi XUMHMSI KaK HHCTPYMEHT IPOTHO3a B XUMHH.

4. O0beM yueOHOH TUCHUTINHBI

3 cemectp
Bupr yue6HOM paboThI B 3auerHBIX B axanem.
eIMHUIAX qyacax
O01mas TPyA10eMKOCTb JUCUMIIJIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHS: 0,89 32
Jlexuun (Jlek) 0,445 16
[Ipaktuueckue 3ausatus (113) 0,445 16
CamocrositesbHas padora (CP): 2.11 76
KoHTtakTHas caMocTosiTeNbHAas paboTa - 211 0,4
CamMOoCTOSTENIbHOE U3YUYCHHE PA3ICIOB TUCIIUILIMHBI ’ 75,6
Buja koHTpoJs: 3a4eT C OLICEHKOM
3 cemectp
Buner yue6HOI paboTh B 3aueTHbIX B actp.
eIMHULIAX qacax
O0mas TPyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3 81
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 0,89 24
Jlexiuu (JIek) 0,445 12
[Tpaktueckue 3anstus (113) 0,445 12
CamocrositesbHas padora (CP): 2.11 57
KoHTakTHas camocTosiTeNbHas paboTa 211 0,3
CaMOCTOATENBHOE N3YUEHUE PA3/IEN0B I CHUIIIMHBI ’ 56,7
Buja koHTpOJIs: 3a4eT ¢ OLEHKOH
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AHHOTAIUs padoyeil MPOrpaMMbl AU CHHUIIHHbI
«IKO0JIOTUS B TEXHOJIOTHM MAaTEPHAJIOB COBPEMEHHOI IHEPreTHKHN»

1. Heas aucuuminHbsl — cHOpMHUPOBATH Y CTYACHTOB MPEICTABICHUE O COBPEMEHHBIX
IKOJIOTHYECKUX TpoOsieMax, 0 (PU3NKO-XUMUYECKUX IMPOIECCaX, MPOTEKAIONIUX B Pa3TMYHBIX
KOMIIOHEHTAaX OKPYXKAIOIIEH Cpelbl U O CTENEHW AaHTPOIIOTEHHOTO BO3JCUCTBUSL HA OTHU
MPOIIECCHI; BBIPAOOTATh Yy CTYACHTOB HABBIKM CHCTEMHOIO IMOJXOJa K M3YYCHHIO U PEIICHUIO
9KOJIOTUYECKUX  MpOOJIeM, BO3HUKIIMX B  PE3YJbTaTe MPOMBIILICHHO-XO3SMCTBEHHOM
NESTEILHOCTH YEJIOBEKa, PA3BUTh MBIIIICHHE, TIO3BOJISIONIEE MPABUIBHO OIEHUBATH JIOKAJIbHBIC
Y OT/JAJICHHBIE TIOCIIEACTBUSA MPUHUMAEMBIX PEIICHUHN ISl OKPYKAIOIICH Cpe/bl U YeIOBEKa.

2. B pe3yabrare wu3ydYeHHs JUCHUIVIMHBI O0y4YamIIMiici 1O mporpamme
CIEeNMAIUTETA JOJI/KEeH:

Obnadams ClenyONUMA KOMIIETCHIIUSIMHU:

—  cnoCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHUYECKOE PEIICHHE C YYETOM OXpaHbl TPy/a,
paauamoHHOM 0€30MacHOCTH U OXpaHbl OKpy»Karotiei cpenst ([TK-4);

3namo:

OCHOBHbI€ 3aKOHBbI 0011IeH IKOJIOTHM;

— 3aKOHOMEPHOCTH CTPOEHHUS U PYHKIIMOHUPOBAHUH OHOChEpHI;

— COBPEMEHHBIE PKOJIOTHUECKHE TPOOIIEMBI;

— OCHOBBI PalMOHATILHOTO MPUPOA0NOIB30BAHUS;

— OCHOBHbBIE MPUHIMIIBI 3aIIUTHI IPUPOTHON CPEbI OT AHTPOMOTEHHBIX BO3JEHCTBHIA;

— CTpOEHHE OCHOBHBIX Treocep 3eMiIM U OCHOBHbIE (PU3UKO-XUMUYECKHE TPOIIECCHI,
MIPOTEKAOIINE B HUX;

— OCHOBHBIE MOHATHS U MPUHLNIBI KOHLIENIUA YCTOMUYUBOTO pPa3BUTHS;

— OCHOBHBIE CBEJIEHUS O TJI00aIbHOM MpoOieMaTuke, MPUPOAHBIX pecypcax, IMIaHeTapHBIX
rpaHMIaX, aHTPOIIOT€HHOM BO3JICHCTBUM Ha OKPYKAIOIIYIO CpPEAy, YIPaBICHUU KAa4ECTBOM
OKpY’Kalollen Cpeibl;

NPUHUMIBI 3eJICHOH XMMHUH.
Ymemy:

— paccMarpuBaTh KOHKPETHBIE IyTH PELIeHUs IPOOIEeM OXpaHbl IPUPO/Ibl B pa3IMUHBIX
reorpaMuecKux 1 SKOHOMUYECKUX YCIOBHSIX;

— TMPUMEHATh IOJIydeHHblE€ 3HAHMA JUId OLEHKM COCTOSHUSL OKpYXKawoledl cpeapl u
palMOHAIBHOTO UCIOJIb30BaHUS IPUPOIHBIX PECYPCOB;

— HCIIOJIb30BaTh CETEBBIE KOMIIBIOTEPHBIE TEXHOJOTHH U 0a3bl JaHHBIX JJIS PELICHUs
KOHKPETHBIX 3KOJIOTHYECKUX ITPOodIIeM;

— TMPUMEHATh [OJyuYeHHble 3HAHMS B Ipolecce JalbHeWmell y4yeObl, NpU H3yYEHUHU
npoecCHOHANBHBIX M HPOQMIBHBIX JAUCHUIUIMH, M B Oyaymed npakTuyeckoi
NeSATeIbHOCTH;

Braoemy:

— 0a30BBIMU TEOPETUUECKUMU 3HAHUSAMU B 00JIACTU HKOJIOTUH.

— 0a30BBIMHU 3HAHUSIMU B 00JIACTH SKOHOPMUPOBAHMUS;

— TMOHATHMHBIM anmaparoM B 0O0JacTH OOLIEH SKOJIOTHH, PALMOHAIBHOTO HCHOJIb30BAHUS
MIPUPOIHBIX PECYPCOB U 3AIUTHI OKPYKaIOIIEH Cpebl;

— MEeTO/aMU MJICHTU(UKALIMH JIOKAJbHBIX SKOJIOTHUYECKUX MPOOIeM, OLIEHKH UX 3HAYMMOCTH.

.3. Kpatkoe conep:xanue JTHCHUIIHHBI

BBenenue, 0CHOBHbIE TOHATHS

Henu, 3amaud AUCHUIUIMHBL. MeCTO IUCHMIUIMHBI B CHCTEME OOIIero M XHMHYECKOTro

oOpa3zoBaHus. JKoJoruueckoe oOpa3oBaHue M 00pa3oBaHUE IS YCTOWYMBOTO DPAa3BHUTHS.

OO11ecTBO M OKpYy’Karollas cpefa.
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Pazgen 1. O0mme Bompochl 3koJiorun. buocdepa. buodkosnorus. buochepa n
YCTOMYNBOCTH
1.1 OcHoBHBIe 3aKOHBI 3Ko0JIOTUU. buoskonorus. [loHsTre 00 3KocucTeMax. YCTONYHUBOCTH
sKocucteM buocdepa, ee BONIONUS U YCTOWYMBOCTh. DKOCHCTEMBI 3€MJIM U YCTOWYHBOCTb.
OcHoBHBIE cBesieHHs 0 TaHeTe 3emrst. LIuknugHoCTh mporeccoB B Onocdepe u yCToHIUBOCTb.
1.2 Hapononacenenue. YenoBeuecTBo Kak 9acth Ouochepsl. Jlemorpaduueckue npooieMsl
JluHaMKKa 4eI0BEUECKOM MOMYISIUH, POKIAEMOCTh, CMEPTHOCTb, BO3pPACTHAsL CTPYKTYpa.

Paznen 2. Ctpoenue u cocraB reocep 3emumm. OcHoBHbIEe (PU3MKO-XMMHUYECKHE
npouecchl, Nporekawuye B reocgepax
2.1 Armocdepa 3emum. Crpoenue armocdepsl, posib (HOTOXUMHUECKUX pPEaKUuid B
(dbopmupoBarnm coctaBa atMocdepsbl. [lapaukoBerii 3ddexr. O30HO0BEIHN cnoit. CtpaTochepHbIi
030H U Tpomnoc(hepHbIi 030H: CXOJACTBO M pa3iuuusi. MeXIyHapoIJHOE COTPYJHHYECTBO B
o0nacTu OrpaHMYEHHE MPOU3BOJCTBA M MCIOJIB30BAHMUS O030HOpA3PYIIAIOMIMX BEIIECTB.
KucnortHeie m1oxau 1 mpo1ieccyl OKUCIeHUs mpuMeceit B Tpornochepe. POTOXUMHUUECKHI CMOT.
2.2. Tuapochepa 3emnu. Bunel Box Ha 3emine. IlpecHble Boabl. ['maposiornyeckuil LMKIL
I'moGanpHBIe SKONOrMUeckue MpodneMbl rugpochepsl. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
IpoLeccel B NPUPOJHBIX Bojgoemax. CrpaTudukanus HpUPOIHBIX BojgoeMoB. I[Iponeccs
s Tpodukanmu BogoeMoB. [[pruanHbI U IOCIEACTBHUS.
2.3. Jlutocdhepa 3emmn. 3emnHas kopa. [louBa. CtpoeHue mouBeHHOro cjosi. CocTaB MOuYB.
Opranuyeckue BemiecTBa B moyse. PoJib JKUMBBIX OpPraHu3MoB B (POPMHpPOBAHHM MOYBEHHOTO
CIIOS1.

Pa3znes 3. AHTpOnoOreHHoe BO3/1eiicTBHE HA OKPY:KAIOULYIO CPeAy U PallMOHAJIbLHOE
NPHPOI0NO0JIb30BaHNE
3.1. [Ipupoausie pecypebl. [ToHsTHE 00 0TX0MaX TPOU3BOACTBA U MOTPeOIeHUA. MaJo0TX0IHbIE
1 6€30TXOIHBIE TPOU3BOJICTBA.
3.2 TloHnatue o TmJaHETApHBIX TpPaHMUIAX. AHTPONOTEHHBIC HAPYIICHUS OWOTCOXMMUYECKUX
UKIIOB a30Ta u ¢pocdopa. OCHOBBI SIKOHOPMUPOBaHUSA. OCHOBHBIE MPUHIUIIBI 3€JIEHOW XUMUH.
Pazoen 4. Yemotiuusoe pazsumue
YcroitunBoe pazsutue. Micropus cTaHOBIEHUS MOHATHSA. BKiag oTe4ecTBEHHBIX yueHbIX. [lenun
ycroiunBoro pazutusi OOH. MexayHapoaHoe COTPYAHHMYECTBO B O0JIACTH yCTOWYMBOTO
pazButus. lIpomblllsieHHAs HKOJIOTUS W 3€JieHass XUMHUS KaKk HHCTPYMEHT oOecredeHus
YCTOHYHMBOTO Pa3BUTHSL.

4. O0beM y4eOHOH TUCUUIIIMHBI

Beero CemecTp 3
Bun yuebHoit paboThl - ARGL - ARGL - Actp,
q. 9. 9.

OO611ast TPYA0EMKOCTh IUCIUTIIHHBI 2 72 2 72 2 54
KonrakTHasi paboTa — ayIMTOpPHBIE 0,9 32 0.9 32 0.9 24
3aHATHS:
Jlexmun 0,45 16 0,45 16 0,45 12
[Tpaktueckue 3anstus (I13) 0,45 16 0,45 16 0,45 12
JIaGopatopusbie padotsl (JIP) - - - - - -
CamocrosiTeJibHas padoTa 1,1 40 1,1 40 1,1 30
KoHnTakTHas camocrositenbHas paboTa 0,2 0,2 0,15
CaMOCTOATENBHOE N3YUEHHUE PA3JIETIOB 1,1 39.8 1,1 39.8 1,1 29.85
JIACLIMILTUHEI
Buabl KOHTpOJIA: 3auem
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AHHOTAIU padoyeil MPOrpaMMbl AU CHHUIIHHBI
«IIpaBoBeeHNE B TEXHOJIOTUM MATEPUAJIOB COBPEMEHHOI IHEPreTUKH»

1. Hean AuMCHMIVIMHBI — OBJIAJCHUE OCHOBAaMM IIPaBOBBIX 3HAaHUMN, (OPMUPOBaAHUE
MIPaBOBOM KYJIbTYpPbl aKTUBHOT'O, 3aKOHOIIOCIYITHOTO IPayKJaHUHA.

2. B pesyabrare wu3yveHusi AMCUMILIMHBI O0y4yamoumiics IO Mporpamme
CIEeNMAJINTETA JOJIKEeH:

obnadams CIEAYIOIUMU KOMITETCHIIUSMU:

CMOCOOHOCTBIO K opranu3anuu padorsl noguunHeHHbIx (I[TK-13);

CMOCOOHOCTBIO K OlleHKe MOCJIeICTBHIi MPUHUMAEMBbIX OPraHU3alMOHHO-YIIPABJIEeHYECKHUX

pemennii u ux ontumuszanuu (IK-14)

3namo:

— OCHOBBI POCCHICKOM TMPAaBOBOM CHUCTEMBI M POCCHUUCKOTO 3aKOHOJATEIbCTBA, OCHOBBI
opraHu3anu ¥ (PyHKIUOHUPOBAHUSA CYIACOHBIX W HWHBIX TPABONPUMEHUTEIBHBIX |
MPaBOOXPAHUTEIHHBIX OPTraHOB;

— TPaBOBBIC U HPABCTBEHHO-ITHYECKUE HOPMBI B c(hepe TPpoPeCCHOHATIBHON A TEIHHOCTH,

— TPaBOBBIE HOPMBI, pPETYJIUPYIOMIUE OTHOIICHHE 4YEeJIOBEKa K YEJIOBEKYy, OOIIECTBY,
OKpYKarollen cpene;

— TpaBa 1 00sI3aHHOCTHU TPAKIAHUHA;

— OCHOBBI TPYJIOBOTO 3aKOHO/IaTEILCTBA.

Ymems:

— HCIOJb30BATh ATUYECKUE M IPABOBBIE HOPMBI, PETYIHPYIOLUIME OTHOIIEHUE YEJIOBEKa K
Yell0oBeKy, OOIIECTBY, OKpYXalollel cpene, MCIOiIb30BaTh MpaBa U CBOOOBI YeJIOBEeKa U
rpakJIaHUHA MpU pa3paboTKe COLUATbHBIX TPOEKTOB;

— HCIOJb30BaTh M COCTAaBJATH HOPMATHBHBIE W IIPABOBBIE JTOKYMEHTBI, OTHOCSIIHECS K
npoQeccHOHAIbHON  NIeATENbHOCTH,  NpEANpPUHUMATh  HEOOXOIUMBbIE  Mephl K
BOCCTAHOBJICHUIO HAPYILICHHBIX MPAB;

— peanu3oBbIBaTH IMpaBa M CBOOOJBI 4YENOBEKa M TpaxIaHMHA B pPa3JMYHBIX cdepax
KU3HEACSITEIbHOCTH.

Braoemo:

— OCHOBaMH XO35IiCTBEHHOI'O IIPaBa;

— TIPaBOBBIMU HOpMamH B MPO(ECCUOHAIBHOMN 1eATEIbHOCTH.

3. Kpartkoe cogep:xaHue IUCHHILTHHBI

BBenenune. J{ucuumnuna «lIpaBoBegeHne» OTHOCUTCS K BapUATUBHBIM JUCLUILIMHAM
npoduis. bazupyercs Ha U3y4eHUH MIKOJIBHOTO Kypca «OO0I1ecTBO3HaHNE» U MPE/IIEeCTBYIOMICH
T'YMaHUTApPHOU JUCHUILIMHBI «cTOpHSI».

JucuunnuHa paccMaTpUBaeT OCHOBHBIE IOPUIWYECKUE TEPMHUHBI W MPUHLIMIIBI,
pPacKpbIBa€T OCHOBHBIE TEOPETUYECKHUE IMPEACTABICHUS O TAKUX SIBJICHUSX KaK roCyJapcTBO U
npaBo. B nmpouecce n3ydeHust JUCHUIUIMHBI CTYJAEHThI 3HAKOMSTCS C OCHOBHBIMU MOJIOKEHUSIMU
BEIYIIMX OTpaciedl POCCHICKOTO MpaBa, a TaKkKe OCHOBHBIMHU IOJIO)KEHHUSIMHU TE€X OTpacieu
POCCHIACKOTO TpaBa, KOTOPhIE MOTYT OBITh BOCTPEOOBAaHBI UMHU MO MPOGUII0 MOATOTOBKH, a
Tak)Ke B PEIICHUU CEMEUHBIX U OBITOBBIX BOIIPOCOB.

[IpeameToM wu3ydeHHs] AUCUMIUIMHBI SIBJISIIOTCS 3HAHUS O TOCYAApCTBE M TIPABE,
3aKOHO/IATENbCTBE, C KOTOPBIM KaXAbId T'PAXKJAHUH CTAJIKUBAETCA B KU3HU. IIpu n3yueHuun
JUCHUIUIMHBI UCMOJB3YIOTCS HOPMATHUBHBIE aKThl TOCYJapCTBAa W TMOJ3aKOHHBIE aAKThI
TOCYIapCTBEHHBIX OPTaHOB, PETYIUPYIONIUX IKOHOMUYECKYIO, (PMHAHCOBYIO, YIPaBIECHUYECKYIO
JeSITENFHOCTh TOCYAAPCTBA M XO3HUCTBYIOIIUX CYObEKTOB.

Pa3nes 1. OcHOBBI TEOPHH IOCYAAPCTBA U NIPAaBa.
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1.1. OcHoBbl Tteopuu rocynapcrBa. Ilonstue wu npusHaku rocyaapctBa. Dopmbl
rocynapcra. @yHKIIMM rocyaapcTsa. BzauMocssa3b rocyaapcTsa 1 npasa.

1.2. OcHoBbl Teopuu npasa. [lonarue u npusnaku npasa. [IpaBo u mopans. [IpaBoBas
KynbTypa. OCHOBHBIE [TPaBOBbIE CUCTEMBI COBpeMEHHOCTH. [[0HATHE M BUIBI ICTOYHUKOB IPaBa.
HopmatuBHBII npaBOBOM aKT Kak MCTOYHMK npaBa. OmnpeneneHUe 3aKOHA U MOJ3aKOHHBIX
akToB. JlelicTBEe HOPMAaTUBHBIX [IPABOBBIX AKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [lonsTue
IIPaBOBBIX HOPM, UX CTpyKTypa. Cucrema npasa. YactHoe u nydnuuHoe npaBo. MartepuanbHOE U
npoueccyaibHoe mpaso. [IpaBooTHOIIEHNE: 00BEKT, CYOBEKT U COJIEpPKaHNUE IPABOOTHOIIEHUM.
IOpunnueckue daxtel. [Ipobenbl 3aK0HOIATENBCTBA.

Pazpnen 2. Orpaciau ny0Jau4HOro npasa.

2.1. OCHOBBI KOHCTUTYHMOHHOTO mpaBa. Koncturymusi — ocHoBHOU 3akoH Poccuiickoit
®enepannu. OCHOBBI IPABOBOIO CTaTyca 4yeloBeKa U rpaxaaHuHa. denepatuBHOE YCTPONUCTBO
Poccuiickoit ®enepannn. Cucrema rocyJapCTBEHHBIX OPTaHOB U MPUHIUI pa3fiesieHus BiacTei
B Poccuiickoii ®denepanuu. Ilpesugent Poccuiickoit ®enepanuu. denepanpHoe cobOpanue
Poccuiickoit ®enepanuun. Opranbl ucnonHuTeNbHOM Biactu Poccuiickoit  denepanuu.
KoHcTuTynmonnsle ocHOBBI cyneOHOM cucrteMbl. IIpaBooxpanutenvHble opranbl. lloHsTHE
IpaXKJIaHCTBA.

2.2. OcCHOBBI aJIMUHHCTPAaTUBHOTO mpasa. [loHATHE W mpeaMer aAMHUHUCTPATUBHOTO
npaBa. OOmast xapaktepuctuka Konekca P® 00 aaMHHUCTPAaTHBHBIX NPAaBOHAPYIICHUSX.
AJIMUHUCTpAaTUBHBIE  TMPABOHAPYUICHUS: MOHATHE M  TNPU3HAKK. AJMUHUCTpAaTUBHAs
OTBETCTBEHHOCTh: MOHATHE W NpUHUUIBI. [loHATHE, MpU3HAKKM U BUABI AAMHHHCTPATHUBHBIX
HaKa3aHHM.

2.3. OcHOBBI yroJioBHOro mnpasa. [IoHSTHE W mpeaMeT YroJOoBHOIO MpaBa. YTOJOBHas
OTBETCTBEHHOCTB: IOHATHE, OCHOBAaHUEC BO3HUKHOBEHU:A. [loHATHE IpecTyIUIEHUS: NPU3HAKH,
ctpykrypa. CocrtaB mnpectymieHus. Coyuactue B mpecTymieHud. OOCTOSTENbCTBA,
UCKIIIOYAIOIINE NPECTYMHOCTh nesHudA. lIoHATME, Lenu W BUABI HaKa3aHUU. YTOJIOBHAs
OTBETCTBEHHOCTh 3a COBEpLICHHWE NPECTYIUIEHUH. YCJIOBHOE OCYXICHHME, OCBOOOXKIEHUE OT
YTOJIOBHOM OTBETCTBEHHOCTH.

2.4. Koppynuus Kak colMaldbHOE sIBJICHHE. TepMHH M MOHATHE «KOPpyHnuus». Bumisl
koppynuud. Dopmel mposBieHus Koppynuuu. HopmaruBHOe onpeneneHne KOPpYINLHUU.
[TprunHbl pacnpocTpaneHus Koppynuuud. PopMel IposiBieHHAs Koppynuuu. PopMbl KOpPYILUY -
npectyieHuss.  DPopMmbl  KOppyNUMH-IPOCTyNKa. @DOpMBI  NOJUTHYECKOH  KOPPYILHUU.
HopmaTuBHbIE IpaBOBBIE aKThl B c(epe MPOTUBOIEHCTBUS Koppynuuu. PenepanabHblil 3aKOH OT
25.12.2008 Ne 273-®3 «O npoTUBOJAEHCTBUU KOPPYIILII.

2.5. OCHOBBI 9KOJIOTMYECKOT0 IIpaBa. JKOJIOTHYECKOE IPABO: IOHATHE, IPEAMET METOA U
HUCTOYHUKH 3Kojormyeckoro mpasa P®. IlpaBoBoe peryauMpoBaHHE SKOJOIMYECKHX
npaBooTHowmeHuil. [lonsAThe, BHUOBI W  CTIPYKTypa OKOJIOTMYECKHUX IpaBOHAPYILICHUH,
OTBETCTBEHHOCTb 3@ UX COBEPILICHHUE.

2.6. HopmMaTtuBHOE MPaBOBOE PEryJaMpOBaHKUE 3allUThl MHGOpPMALMY [IpaBa CPa)KJiaH Ha
3aIIUTY NEPCOHAIbHBIX JaHHbIX. [IpaBOBBIE OCHOBBI 3aLIUTHI TOCYNAPCTBEHHON TaiHbl. [loHsTHE
unpopmanuu. OO1Ias XapaKTEPUCTUKA 3aKOHOIaTeNIbCTBA 0 3amuTe nHpopmanuu (Ne149-03 ot
27.07.2006 r. «O6 uHpopMany, UHPOPMAITUOHHBIX TEXHOJOTHUSAX M 3alUTe WHPOPMALIUNY).
OTBETCTBEHHOCTh  3a  HapyllIEHHWE  3aKOHOJATEeNbCTBA O  3alMTe  HMH(pOpMAIUU.
KondunennuansHast uHGopMamus: MOHATHE, BUIbI U 3alIUTa. 3alIUTa MEPCOHATBHBIX JTaHHBIX
rpaxaaHuHa. [ocynapcTBeHHas TaillHa: TIOHATHE, 3allUTa, IPAaBOBOE PEryIMpPOBaHUE
rOCyJapCTBEHHOH, ciykeOHoil u wuHOW wuHpopmanuu. IlpaBoBble OCHOBBI  3aIUTHI
rOCyAapCTBEHHOM TailHbI.

Pa3nes 3. OTpacin yacTHOro npasa.

3.1. T'paxiaHckoe MpaBo: OCHOBHBIC MOJOKeHUs oOmel yactu. IlonsTHe, mpeamer u
METOJl TpaxJaHCKOro mpaBa. [loHATHE TIpakJaHCKOTO NPABOOTHOIICHUS, €ro CrHeruduka.
CrtpykTypa TpakJaHCcKoro mpaBooTHouieHus. [IpaBo-,  jeecmocoOHOCTH  CyOBEKTOB
IPaXJIaHCKOTO MPAaBOOTHOLIEHUA. ['paskaaHe Kak CyObeKThl TpakIaHCKOro mnpaBa. dusnueckue
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U IOpUAMYECKHE JIMLA: TOHATHE, NpHU3HaKH, Kiaccuuranus. FOpuamueckue ¢(akThl, Kak
OCHOBAaHUE BO3HMKHOBEHHS TPaXJIaHCKUX IPaBOOTHOIIEHUH. [IpaBo cOOCTBEHHOCTHU: MOHSATHE,
crpykrypa. IIpaBomouusi cobctBennuka. @opmel cobctBeHHOCTH. O053aTENbCTBO: MOHSATHE,
ucrnoJyiHeHue u odbecreyeHue. O0A3aTeNbCTBA B IPAKJAHCKOM IIPABE U OTBETCTBEHHOCTh 32 UX
HapyIIEeHHUE.

3.2. ABTOPCKOE ¥ MMAaTEHTHOE MPABO U MPaBOBas 3alIUTa PE3yJbTaTOB HHTEIICKTYAIbHOU
nesTenbHOoCTU. [loHsATHE aBTOPCKOrO MpaBa U CMEKHBIX MpaB. MICTOYHMKYN U cucTeMa paBoOBOM
OXpaHbl Pe3yJIbTaTOB MHTEJUIEKTYaJIbHON JesiTeNibHOCTH. VckntounTenbHble npaBa. [laTeHTHbIe
IpaBa Ha U300peTeHMs, I[OJIE3HbIE MOJENNW M IpoMbIIUIeHHble o00pasnsl. Hoy-xay u
KoMMepdeckrne cekpeTbl. OCOOEHHOCTH 3allUThl aBTOPCKUX MPaB U O0OBEKTOB MPOMBIIIICHHOM
coOcTBeHHOCTH. [IpaBOBBIE AacmeKThl MEpeJadyd TEXHOJOTHH C IEJbI0 HMX BOBJICYCHUS B
IpaXXIaHCKHUM (X03s5IIICTBEHHBIN) 000POT.

3.3. OCHOBBI __ XO3SIMICTBEHHOTO  (IPEANPUHUMATENILCKOT0)  mipaBa.  [loHsTHE
XO3SIICTBEHHOTO (MpEANPUHUMATENIBCKOT0) IpaBa KakK OTpacid IpaBa, HAayKu U y4yeOHOU
TUcUMIUIMHBL [Ipenmer Xo3sicTBEHHOrO (MpeAnpUHUMATENbCKOT0) MpaBa, MPU3HAKU, METOJIbI
MIPaBOBOTO perynupoBaHus. [IoHsATHE XO3AMCTBEHHON M NPEANPUHUMATENBCKON JESITEIBHOCTH.
OTrpannueHne Xo3sUCTBEHHOTO (MPEANPUHIMATEIBCKOTO) MpaBa OT APYTUX OTpaciel mpasa.

Cucrema XO35CTBEHHOTO (MpeAnpUHUMATETHCKOTO) Ipasa. Hcrounukn
XO35lCTBEHHOTO (MpeAnpUHUMATENHCKOTO) IpaBa. Crpykrypa X035CTBEHHOTO
(mpeanpruHUMATENbCKOTO) 3aKOHO/IATENbCTBA. 3aKOHBI U TOJI3aKOHHBIE aKThl KaK HCTOYHHMKHU
XO035IIICTBEHHOTO (MPEANPUHUMATENILCKOT0) TpaBa.

3.4. OcHOBBI ceMelHOro mpasa. [IpaBoBoe perynupoBaHHe CEMEHHBIX OTHOIIEHHI.
Ucropust cemeitHoro mpaBa. 3akioueHWe W TpekpamieHue Opaka. [IpaBa m o00s13aHHOCTH
pomutened u aeteil. OCYIIECTBICHHE POAUTENbCKUX MpaB. OTBETCTBEHHOCTh POAMUTENIEH 3a
HEHAJJIe)KAIllee BOCIHUTAHKUE JeTel. AJMMEHTHBIE 00s3aTenbcTBa. DOPMBI BOCIIUTAHMS JIETEH,
OCTaBIIUXCS 0€3 MOTeUeHus: poaUTENeH.

3.5. OcHOBBI TpynI0BOTO Mpasa. [IpeaMer u meToa TpyaoBoro mpasa. TpynoBoi JOTOBOp:
MOHSATHE, CTOPOHBI, COJEp’KaHHE. 3AKIIOYEHHE TPYyIOBOro jgoroBopa. OcHoOBaHUS [is
MpeKpamieHuss TPyaoBoro jgoroBopa. Pabouee Bpemsi. Bpems orawsixa. TpyaoBwie CHOPBI.
JucuunnuHa Tpyaa.

Paznen 4. QOco0eHHOCTM TNPaBOBOIr0 peryJupPoOBaHMsl NPO(ecCHOHATIBLHOM
AeSITeIbHOCTH B OTAEJIbHBIX OTPACIAAX XUMHYECKON NMPOMBIILICHHOCTH

4.1. OcCHOBBI _HallMOHAJIBLHOW  0E30MACHOCTH, TOCYNApPCTBEHHOW TOJUTHKU U
3aKOHOJATEIbCTBO B 00OjacTu oOecreueHus s/IepHON M paauanvoHHOW OezomacHoctu. Llenw,
3a/1a4yd, OCHOBHBIC HANPABJICHHUS U MHCTPYMEHTBHI pEaM3alUu I'OCYAAPCTBEHHOM MOJUTUKH B
obnactu obecrieyeHus SACPHON U paanannoHHON Oe3omacHocTH Hopmbl U mpaBuia B o0nactu
obecrieueHus siaepHOM W paauanuoHHoW OezomacHoctd B P®. Cranpmaptel 0e30macHOCTH
MATI'ATD. HopmatuHo-mipaBoBasi 0aza OCHOB HallMOHAJIBLHOW 0€30MacHOCTH C OMOPOW Ha
nonoxkenust Koncrutyuu PO, MexxayHapoJHbIX 10roBOpoB PO, GenepanbHbIX 3aKOHOB U UHBIX
HOpMaTHBHbIE MPaBOBBIX akToB Poccuiickoit denepanuu B obOnactu obecriedeHUs sSIEPHOU U
paauanuonHoi Oe3zomacHoctu. Cranmaptel Oe3omacHoctd MAI'ATD M uX HUMILIEMEHTALIMSL.
IIpaBoBasi OTBETCTBEHHOCTh 3a HApyLIEHHs B 001acTH obOecrieueHHss 0E€30MacHOCTH SIIEPHBIX
00BEKTOB.

4.2.0c00€HHOCTH __ NPaBOBOTO __ PEryaMpOBaHMs _ TpyAa pPaOOTHUKOB  XMMHMYECKOU
IPOMBIIIIEHHOCTH. (OCOOEHHOCTH 3aKIIOYEHUsT M COJAEp)KaHUs TPYAOBOTO JIoroBopa ¢
pabOTHUKAMU XUMHUYECKOW MpoMbliieHHoCTH. [IpaBoBoe perynupoBaHue pabouero BpeMeH! U
BPEMEHU OT/bIXa PAOOTHUKOB XHMUYECKOH MNpPOMBIIIIEHHOCTH. OCOOEHHOCTH MpPaBOBOIO
peryaupoBaHus OXpaHbl TpyAa paOOTHUKOB XUMHUYECKOH NMpoMblluIeHHOCTH. CucTemMa rapaHTHi
Y KOMITEHCAIMi paOOTHUKAM XMMHUYECKON MPOMBIIIJIEHHOCTH.

4.3. HopmaTuBHO-mpaBoBas 06a3a pErylMpOBAHUS XUMHUYECKON M HeTeXuMuieckoi
orpaciu B Poccun. ®enepanpupiii 3akoH ot 21.07.1997 N 116-®3 «O npoMblIeHHON
0€301MaCHOCTH OMACHBIX MPOU3BOJICTBEHHBIX 00BEKTOBY». DenepanbHbiil 3akoH oT 10.01.2002 Ne
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7-®3 «O0 oxpaHe oOkpyxkarwiield cpenbl». TpymoBoit koaekc Poccuiickoit ®denepanuu 0T
30.12.2001 Nel197-®@3. I'nmaBa 21. Crates 147. Hanorosslii kogekc Poccuiickoit @enepauuu oT
31.07.1998 Ne 146-®3. I'nmaBa 26. Hanor Ha no0Obiuy nose3nbix uckonaeMbix. Ctatbu Ne 334-
345, comeprkamiue CpoKd yIjiaTbl, 0OBEKT Hajlora, IpaBuiia HAYUCICHHUS Hajora Ha TOJe3HbIe
uckonaemele. [loctanosnenue IlpaButensctBa Poccuiickoit @enepanuu ot 16.05.2006 Ne 303
«O pasrpaHU4YeHUH TOJHOMOYMN (eepaJbHBIX OPraHOB HCIOJHUTEIHHON BIACTH B 001acTH
obecrieyeHnss OHMOJOTMYECKOH M XUMHUYecKoWd OezomacHoctn Poccuiickoit ®Denepanumy».
[TocranoBnenne ['ocroprexnamsopa Poccum ot 05.05.2003 Ne 29 «OOmwue mnpaBuia
B3pPBIBOOE30MIACHOCTH  [UI  B3PBIBOIOXKAPOOMACHBIX XUMHYECKUX, HEPTEXUMHUYECKHX U
HedTenepepabaTpiBatonMX Mpou3BoAcTBy Dexepanbubiii 3akoH 0T 04.05.1999 Ne 96-03 «O6
oxpane armocdepHoro Bo3ayxa». [locranoBnenue [IpaBurenscrBa Poccuiickoit denepanum oT
14.07.06 2006 Ne 429 «O nUIEH3UPOBAHUU OKCIUIyaTalldd XUMHUYECKH OTACHBIX
MIPOU3BOICTBEHHBIX OOBEKTOBY.

4. O0beM yueOHOM THCHHUIIINHBI

CemecTp 3
Bun yuebHoit paboTbl Bcero
3E Akan. 4. | AcTp. 4.

OO6mast TpPyA0€MKOCTh JUCITUTLTHHBI 2 72 54
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHS: 0,9 32 24
Jlexknuu 0,45 16 12
[TpakTnueckue 3anstus (113) 0,45 16 12
JlabopaTtopHusie paboTs (JIP) - - -
CamocTosiTesibHast padora 1,1 40 30
KonTtakTHas camocTosiTenbHas pabota 0,2 0,15
CamMoCTOsITENIbHOE U3YUYECHHE PA3/IETI0B TUCIIUIIIMHBI 1,1 19,8 14,85
Pedepar/CamocTosiTenpHas mpakTuyeckas pabora 20 15
Buabl koHTpOJIS: 3auem

AHHOTANUA padoyeil MPOrpaMMbl IUCUUIIIMHBI
«OCHOBBI 9)KOHOMUKH U YIIPaBJIeHHUs MPOU3BOACTBOM B TEXHOJIOTMU MATEPUAJIOB
COBpPEMEHHOM IHEePreTHKMu»

1. Ileab JAUCHUIUIMHBI - TIOJIyYEHHE CHUCTEMbl 3HAaHUW 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTSAX  (YHKIMOHUPOBAHUSA  TPOMBIIIJIEHHOTO  TPOU3BOJICTBA B  CHCTEME
HallMOHAJBLHON SKOHOMHUKH, (POpMHUpOBaHHWE SKOHOMHYECKOTO MBIIUICHHS W HUCIOJIb30BAaHUE
MOJIy4YE€HHBIX 3HAHUHN B PAKTUUYECKOH IEATEIbHOCTH.

2. B pe3yabrare wu3y4YeHMs JAUCHUILIMHBI O00y4YamlIMiici @O Mporpamme
CIIEIHATTMTETA 0JIKEH

Obnadame CleAyOIUMI KOMITETEHIIUSAMU:
CIIOCOOHOCTBIO K COCTABIICHUIO U aHANM3y OM3HEC-IJIaHOB pa3paboTKU M BHEAPEHUS HOBBIX
TEXHOJIOTMYECKHUX MPOIECCOB, OOpaIeHUsI C 00beKTaMu MPO(HECCHOHANBHON JesITeNbHOCTH,
BBIMTYCKA U pean3alui KOHKypeHTHO criocoOHo mpoaykuuu (I[TK-17).

3name:
—  OCHOBBI SKOHOMHKH B Pa3NUYHBIX cepax KU3HEACITeTbHOCTH;
— HOPMATHBHBIE MPABOBBIE AKTHI, PETIAMEHTUPYIOLIUE NEATEIbHOCTh IPEANPUSATHUS;
—  MEeTOJbI pa3pabOTKHU OMEPATUBHBIX U IPOU3BOJCTBEHHBIX IIJIAHOB;
—  METOJbI U CIIOCOOBI OIJIATHI TPY/a;

Ymems:

—  COCTaBJIATH 3asBKH Ha 000py/IOBaHUE;
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—  COCTAaBJISITh OTUETHI MO BBIMIOJHEHUIO TEXHUUECKUX 3aJaHH;
—  COCTaBJISITh TEXHUUYECKYIO TIOKYMEHTAIIUIO;
—  OPraHM30BBIBaTh PadOTY KOJUICKTHBA B YCIIOBUSX JICHCTBYIOIIETO MPOW3BOJICTBA;
— TOTOBHTBH MCXOJHBIC JaHHBIC [T BBIOOpA M 000CHOBAHMS HAYYHO-TEXHUYECKUX U
OpPraHU3aI[MOHHBIX PEIICHUH Ha OCHOBE SKOHOMUYECKOTO aHAJIN3a;
— paspabarhIBaTh ONEpPaTHBHBIC TUIAHBI PAOOT MEPBUYHBIX TPOU3BOICTBEHHBIX
MO JIpa3ICJICHUI;

Bnaoemy:

— MeTOoJaMu M HHCTPYMEHTaMU MPOBEACHUS SJKOHOMHYECKOTO aHaJIM3a 3aTpaT U pe3ybTaToB
NEeSITETLHOCTH MPOU3BOJICTBEHHBIX MOIPa3/ICIICHUN;

— HWHCTPYMEHTAMH TUTAHUPOBAHUSI U BBITOJTHEHUS MEPOTIPUSATUI TIO MIPOU3BOJICTBY
IPOIYKIIHH;

—  OCHOBaMH SKOHOMHYECKHUX 3HAHUU B Pa3IMYHBIX chepax KU3HEACITSIHBHOCTH.

3. KpaTkoe copepxaHue JMCUMILIHHBI

Paspnen 1. Beenenne. OCHOBBI PHIHOYHOM YJKOHOMHKH

1.1 DxoHOMHUYECKHE MOTPEOHOCTH, OJiara M pecypchbl. DKOHOMHUYECKUE CUCTEMBI U HMX
cymHOCTh. OOIIECTBEHHOE MPOU3BOJICTBO M SKOHOMUYECKHE OTHOIIECHUs. [Ipon3BOCTBEHHBIE
BO3MOJKHOCTH 00IIIeCTBa M SKOHOMUYECKUH BhIOOp. KprBasi mpon3BOACTBEHHBIX BO3MOKHOCTEH.
3akoH YOBIBAMOIIEH NpPENeIbHON TOJIE3SHOCTH. THMBI U MOJEIH SKOHOMHUYECKHX CHCTEM.
DNeMEHT KOHOMHUYECKOW CHCTEeMBI. TpaauinoHHas SKoHOMUYeckast cuctemMa. CoOCTBEHHOCTh:
(hopMBI U ITyTH UX TTPe0Opa3OBaHUSI.

1.2 PHIHOYHBIA MEXaHW3M COpPOca U MpeiokeHus. CoBEepIIeHHass W HECOBEPIIECHHAs
KOHKYpEHIIUHU. TOBapHBIM (PBIHOYHBIN) THM OOIIECTBEHHOTO Mpou3BOACTBA. CyIIHOCTh H
YCIIOBUS BO3HUKHOBEHUS pbIHKA. BUIbI pEIHKOB U UX CTpyKTypa. @yHKUMU phIHKA. ToBap u ero
cBoiicTBa. Cripoc M mpemioxKeHne Ha poIHKE. [[oHATHE «3aCTUUHOCTBY. DIACTUHYHOCTh CIPOCca
U TpeioKeHus, ToudeyHas W ayrosas. CoBeplleHHass W HECOBEPIIEHHAs KOHKYpPEHLHUU.
Mounononusa. Makcumuzanus npuObLTd MOHOTIONUCTOM. ONUTOnous.

1.3 TloHATHE HAMOHAIBHON YKOHOMMKH, OCHOBHBIE MAKPOIKOHOMUYECKUE MOKA3ATENH.
[ToHSATHS COBOKYIHOIO CIpPOCa W COBOKYITHOTO MPEUIONKEHUS, (PAKTOPHI, BIUSIONIME HAa UX
u3Mmenenus. Ilotpebnenuss u cOepexeHus. DKoHOMHUYECKUH Kpyroobopot. IlpomsBozactso,
oOMeH u pactipenenenue. [lorpedbnenue, coepexeHne, UHBECTULIMU TOBAPOB U YCIIYT.

1.4 ®dunancoBas cucreMa M (QuHAHCOBas NOJUTHKA oOmecTBa. ['ocymapcTBeHHBIH
OIO/KET M rocyJapcTBEHHBIN noar. Hajoru u Hanorosas cucreMa.

Pa3znes 2. JkoHOMUYECKHE OCHOBBI YIIPABJIEHUSA NPOU3BOJACTBOM

2.1. TlpennpusaThe KaKk CyOBEKT PLIHOYHOTO XO3SWCTBA. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTHM WX TMpPOSBICHUS Ha mOpeAnpustuu. Poip coenmanmucra XUMHYECKOU
npoMelieHHocTu. [lpennpustue B cucrtemMe pbIHOYHOM SKkoHOMHKH. [lpenmpusarve — kak
CyObeKT U OOBEKT MPEeANPUHUMATENHCKON  JEesATeNbHOCTH. 3aKoHojaTenbHass  0Oasza
MPEeANPUHUMATENBCKON IeATeNbHOCTH. HOpMaTUBHO-NIPaBOBBIE aKThI, PETrJIaMEHTHUPYIOIINE
JesITeNnbHOCTh npennpusitus. OpraHu3aliOHHO-TIPABOBbIE  (OPMBI  MPEANPUHUMATEIHCKOM
JESITENbHOCTH U KpUTEPHH UX BbIOOpa. DopMbl cOOCTBEHHOCTH. BHEIIHsAsS 1 BHYTpEHHSS cpea
MPEANPUSITHSL.

2.2 MarepuanbHo-TexHHuYeckas 6a3a mpousBojacTBa. ChIppeBas H  TOIUTUBHO-
JHepreTHyeckas 0a3a XHUMHYECKMX TNPOW3BOACTB. [IpoW3BOACTBEHHas TMporpaMma U
MIPOM3BOJICTBEHHAS! MOIIHOCTh MpeanpusTus. KauecTBO U KOHKYPEHTOCTIOCOOHOCTh MPOAYKIHH.
DKoHOMHYECKOe OOOCHOBaHHUE BbIOOpa Chipbs W  TOIUMBAa.  PecypcocOepexeHue.
AJNbTEpHATUBHBIE UCTOYHHUK ChIPbA U 3HEpruu. Opranuszanus CKJIaJCKOro X0341iCTBa.

2.3 MatepuallbHO-TEXHUYECKUE pecypchl npeanpusatus. OCHOBHbBIE MPOU3BOJICTBEHHbIE
(GOHABI XMMUYECKUX TMPEANPUATUN: TOHITHE, KiIaccupukanus u cTpykrypa. [loHstue u
CTPYKTypa OCHOBHBIX cpeacTB. OIleHKa OCHOBHBIX CpeACTB. MeTO/bl OLIEHKH OCHOBHBIX
¢donmoB. I[lokazaTenu WCMONB30BaHUS OCHOBHBIX IPOM3BOJACTBEHHBIX (HoHAOB. M3HOC U
amMopTu3anus OCHOBHBIX (oHI0B. OneHka dSh(GEKTUBHOCTH HCIOIH30BAHUS OCHOBHBIX
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MIPOU3BOICTBEHHBIX (POHAOB. Bocmpons3BoAacTBO OCHOBHBIX cpencTB. OOOpOTHBIE CpeAcTBa
NPENPUATHS: MOHITHE, COCTAaB M CTPYKTypa. Mcrounuku GpopMupoBaHusi 0O0OPOTHBIX CPE/ICTB.
O6opaunBaeMoCTh  OOOPOTHBIX  CPEACTB. MarepuanbHble 3amackl Ha  NPEANPHITHH.
Omnpenenenne NOTpeOHOCTH B 000POTHBIX CPEICTBAX.

2.4 TpynoBble pecypchl mpeanpustus. llepcoHan mnpeanpusTus W ero CTPyKTypa.
OCHOBBI OpraHu3aliy TpyAa Ha MpeanpusTHH. DPPEKTUBHOCTh MCIOIB30BAaHUS MEPCOHATA U
pabouero BpemeHu. lIpom3BOOUTENHHOCTh TpyAa W oruiata Tpyda. OpraHuzamus 3apaOOTHOU
wiatel Ha npeanpusaTHi. COCTaB M CTPYKTypa MPOMBIIIICHHO-TIPOU3BOICTBEHHOTO ITEPCOHANIA.
[Tpon3BOANTENEHOCTD TPyJa: MOHATHE, MOKA3aTeI U METObl M3MepeHus. NHauBuyanbHas 1
oOIIecTBEHHAass  NPOM3BOJUTEIBHOCTh  Tpyda. Pe3sepBel W (AKTOpBl  TMOBBIIICHUS
MIPOU3BOIUTEIBHOCTH TpyAa. DOPMEBI, CUCTEMBI U pa3Mep OTUIATHI TPYAa Ha MPEANPHUITHH.

Pa3gen 3. TexHHKO-I)KOHOMUYECKHIT aHAJIN3 MHKEHEPHBIX pelIeHni

3.1 Jloxodp!l ¥ pacxobl Ha MPOU3BOJICTBO, U PEAIN3AIINIO POAYKINH TPEAIPUATHS.

W3nepxku mpous3BojAcTBa NPOAYKUUHU (Ce0ECTOMMOCTH), MPHUObLIb, PEHTA0ENBHOCTh U
neHooOpasoBanue. lloHdaTne 3arpaTbl Ha MPOU3BOJICTBO U PEANU3ALUI0  MPOIYKIHH
(cebectoumocTh). Buasl u 3HaueHuwe kinaccudukanuu 3arpaT. CTpykTypa 3aTpaT Ha
MIPOM3BOJICTBO U peayn3anuio npoaykiuu. OcoOeHHOCTH pacuera 3aTpaT Ha IMPOU3BOJACTBO U
peann3aIio MpoIyKIIMKA B KOMIUIEKCHBIX POU3BOACTBaX. OCHOBHBIC ITyTH CHIDKEHHS 3aTpaT Ha
MIPOU3BOJICTBO TpoayKIwH. Jloxoael mpeanpustus. [loHsTHEe TPUOBUIH M J0X0a MPEIIPUSITHS,
METOJIBI UX pacueTa. PeHTabenbHOCTh, €€ BUIBI U METO B! pacyera. [IyTH MoBBIIEHUST IPUOBLTH
Y peHTa0eIbHOCTH Ha MPEIPHUSTHSIX.

3.2 lleHooOpa3oBaHue M IIeHOBas MoauTHKa. lleHa Ha OPOAYKIMIO U TPUHIIMIIBI
eHooOpazoBanud. Buael neH. CTpykTypa 1ieHbl, ccTeMa LieH. B3auMocCBs3U 1IeH U U3AEpiKeK.
[lenoBas nonutuka. PazpaboTka 1IEeHOBOW CTpaTETruu.

3.3 duHAHCOBO-KPEIUTHBIE OTHOIIECHUS NPEANPUITUA KW CUCTEMa HaJoro00JI0KEHHUS.
[lonsTe, cocraB M cTpykTypa ¢(unHaHcoB npeanpuatusd. CymHOCTb, (YHKIMM W 3a7aud
¢unancos npeanpustus. CoOCTBEHHbIE U 3aeMHbIe (PMHAHCOBBIE PeCypchl. bamaHC H0X0I0B H
pacxonoB. Hanorosas monutuka. [TpuHmumns Hamoroo6moxenus. Hamoru u rmiaTexmu.

4. O0beM yueOHOH TUCUHMIIIMHBI

Bun yaeOHoM paboTh Cewmectp 3
3E Akan. 4. | AcTp. 4.

OO61rast TpyA0€MKOCTh JUCIUTLTHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0,9 32 24
Jlexknuu 0,45 16 12
[TpakTnueckue 3anstus (113) 0,45 16 12
JlaGopaTtopHubie paboTs (JIP) - - -
CamocrosiTesibHas padoTa 2,1 76 57
KoHTtakTHas caMocTosITeNIbHAs paboTa 04 0,3
CaMocTosATENbHOE U3YUEHUE Pa3IeIOB AUCIIUILIUHbI 2,1 75.6 56,7
Buabl KOHTpOJIA: 3ayer ¢ OLEHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«Teopusi BepoATHOCTE U MaTeMaTHYeCKAsl CTATHCTHKA B TEXHOJIOTHM MaTEePHUAJIOB
COBPEMEHHO YHePreTHKN»

1. He.]'[b AUCHUIIJIMHBI — (bOpMI/IpOBaHI/IC Y CTYACHTOB CHUCTCMbBI OCHOBHBIX HOHHTHﬁ,
HCIOJIb3YEMbBIX IUIA HNOCTPOCHUA BaXXHEMIIINX MaTeMaTUYECKHX MOJAEIEH M MaTeMaTHUYECKHUX
MCTOJOB I OIMMCAHUA PA3JIMYHBIX XUMUKO-TCXHOJIOTMYCCKHUX MPOLECCOB.
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2. B pesyabrare u3y4YeHHs JAUCHMIUIMHbI O0Oy4Yamoumiici 10 TporpamMme
CHEeNNATHTETA J0JLKEH:
061a0ame CIENYIOUIMMA KOMICTCHIIUSMHU:
CIIOCOOHOCTBIO K pa3pabOTKe IJIAHOB M MPOTPaMM IPOBECHUS HAYYHO-UCCIIE0BATEIBCKUX
pa3paboToK, BEIOOPY METOIOB U CpeACTB peuieHus HoBbIX 3aaa4 (I[1K-9).
3uams:
— OCHOBBI TCOPUH BEPOSITHOCTEH U MAaTEMaTHYECKOI CTATUCTUKHY;
— MaTeMaTHUYeCKHe TEOPUU M METOJbI, JICKAIIMEe B OCHOBE IMOCTPOCHUS MaTeMaTHYECKUX
MOJIeTIeH;
— OCHOBBI IPUMCHEHHSI MATEMAaTUYECKUX MOJICJICH U METO/IOB.
Ymemo:
— BBIOMpATh MaTEMATHYECKHE METOIbI, IPUTOHBIC VIS PEIICHHS] KOHKPETHOM 3a1a4H;

— WCIIOJIb30BaTh MaTeMaTUYECKUE IMOHATHUS, METOJbl W MOJENU JJs ONMHCAHMS pa3IMYHBIX
IIPOLIECCOB;

— BBISIBIISATh MATEMATUYECKUE 3aKOHOMEPHOCTH, JIeXkKAIlle B OCHOBE KOHKPETHBIX MTPOLIECCOB;

— HCII0JIb30BaTh OCHOBHBIE METOIbI CTATUCTUYECKONW 00pabOTKU JaHHBIX;

— MPUMEHSATh MaTeMAaTUYECKUE 3HAHUS Ha MEXAUCUUIUIMHAPHOM YPOBHE.

Bnaodemy:

— ocHOBaMM (YyHIAaMEHTAJbHBIX MAaTeMaTHYECKHMX TEOpPUH M HaBbIKAMH HCIOJIb30BaHUS
MaTeMaTHYeCKOro anmnapara;

— METOJaMHM CTaTUCTUYECKO 00paboTKKN HHpOPMALIUH.

3. Kpartkoe coagep:xaHue TUCHMILTHHBI

Pasnen 1. Teopuss BeposiTHOcTell. CiyyaiiHble BeJIUYHHBI M HMX 3aKOHbI
pacnpeaeieHus.

1.1 Cnyuaiinble, TOCTOBEPHBIC M HEBO3MOJXKHBIE COOBITHs. BHabl ciydallHBIX COOBITHIA:
COBMECTHBIE M HECOBMECTHBIC, MPOTUBOIIOJIOKHBIE COOBITHS. Anrebpa COOBITHIA: CyMMa,
MPOM3BEICHUE COOBITUN. JDJIeMeHTapHbIe coObITHS (Mcxonbl). Kiaccuueckoe ompeaeneHue
BeposATHOCTH. CBOMCTBA BEPOSTHOCTH CIIY4allHOTO COOBITHS.

1.2 TeopeMbl BEpOSATHOCTEH: CIIOXKEHUE BEPOSTHOCTEW COBMECTHBIX M HECOBMECTHBIX
COOBITHI{; TIPOM3BENICHUSI BEPOSATHOCTEH 3aBUCHUMBIX M HE3aBHUCUMBIX COOBITUH. YCIOBHas
BEPOSITHOCTh. Teopema o nosiHoi BeposaTHOoCcTH. Dopmyibl baiieca.

1.3. TIloBropHbie wucneiTanus. Popmyna  bepnymiu. JlokanbHass W HMHTErpajibHas
Teopembl MyaBpa-Jlamiaca. @opmyna Ilyaccona.

1.4 CnyudaiiHasi BeJIWYMHA: ONPEACIICHUE BHbl CIIy4alWHbIX BeJIWYMH. JluckperHas
ciydailHasi BENUYMHA: BEPOSTHOCTHBIM psA, (yHKIus pacmnpeneneHus. Marematuyeckoe
OKUJaHHe, JAUCIIEPCHs U CPEeIHEKBAIPaTHUECKOe OTKIOHEHUE, U UX CBOICTBa. buHOMManmbHOE
pacnpenenenue, 3akoH [lyaccona mist TUCKpETHOM clydyaifHOM BeTUYHHEI.

1.5 HempepwiBHast ciyuaiiHasi Benu4uHa: (YHKIHS TUIOTHOCTH BEpOSITHOCTEH U ee
CBOICTBa, (DYHKIIUS pacHpeesieHus 3TON CIIy4aiiHOW BEMMYHMHBI U ee cBoMcTBa. CBS3b MEXIy
3TUMH  (QYHKIUSAMU. BepoATHOCTh TMOMajaHusi HENpPEepPhIBHOM CIydyailHOM BETWYMHBI Ha
HEKOTOPBIA MPOMEXKYTOK. PaBHOMEpPHBIN 3aKOH paclpeiesieHus], ero napamerpsl. HopmanbHbli
3aKOH pachpeeNieHus], ero mapameTpbl 1 GOpPMYyIbL.

Paszgen 2. MaremaTndecKasi CTATHCTHKA.

2.1 3agaun MaTeMaTU4YecKOW CTAaTUCTUKH. | eHepanbHas W BHIOOPOYHAS COBOKYITHOCTH.
Cratuctuueckuid psii BHIOOPOYHON COBOKYIHOCTHU (BBIOOpKH). VIHTEpBANbHBIN CTaTUCTUUYECKHIA
psan BeIOOpkM (mpu  Oonbiinx oObeMax BbIOOpKH). I[loMMroH YacToT CTaTUCTHYECKOTO
pacmpeseneHus: BEIOOPKH.

2.2 ToueuHble CTAaTUCTUYECKHE OLIEHKHM NApaMeTpOB pacHpeaeNieHUs] HUCCIeayeMoil
ClydailHOW BENMYMHBI: CpeaHee apu(METHYeCKOe CTATUCTHUYECKUX 3HAYCHHM, BBIOOpOUHAs
JCTIepCHsi, UCTIpaBJIeHHAs BbIOOpoYHas qucnepcus. OCHOBHBbIE TPeOOBAaHUS, MPEIbSIBISIEMbIE K
TOYEUHbIM OILIEHKaM. VIHTepBaJibHbIE OLIEHKH [apaMEeTpPOB pacHpeiesieHus UCCleayeMoi
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CIy4ailHOM BeNWYUHBI (B MPEANOJIOKEHHWU, YTO OHA HMMEET HOPMaJbHOE paclpeeicHue
CIIydailHOM BEJIMYMHBI) MHTEPBAJ MATEMaTUYECKOTO OXUAAHMS MPU HM3BECTHOM IUCIIEPCUH U
HEU3BECTHOM, JOBEPUTEIIBbHBIN UHTEPBAII ISl CPEIHEKBAAPATUYECKOIO OTKJIIOHEHUS.

2.3 IIpoBepka CTaTUCTHYECKHX THIOTE3: (GOPMYITHPOBKA OCHOBHOM M KOHKYPHPYIOLICH
TUIOTE3bl. YPOBEHb 3HAUYMMOCTHU. BBIOOp KpuTepust Ui NPOBEPKM OCHOBHOM T'HMIIOTE3BI.
[IpoBepka rumorTes3sl O PaBEHCTBE IWCIEPCUU JIBYX T'€HEPAIbHBIX COBOKYIIHOCTEH IO JBYM
BbIOOpKaM W3 HHX. [IpoBepka THIIOTE3bl O paBEHCTBE IBYX CpEJHUX (IIPH HM3BECTHOM H
HEU3BECTHOM aucriepcun). IIpoBepka runoressl O HOPMaIbHOM pACIHpENEIeHUH (KpUTepuit
[Tupcona).

2.4 DOnemMeHTbl TEOPUH KOPPEISAIHUU. (X Y )- CHUCTEMa JBYX CIy4YalHBIX BEIUYHUH
(mByMepHas ciiydaifHasi BEJIMUMHA). 3aBUCUMOCTb MEXIY COCTaBISIIONUMU X U Y — OCHOBHAs
3ajaua Koppensauuu. KosdpuuueHt Koppensuun r, U KOPPENALUOHHBIA MOMEHT k - HX

OIICHKH O BBIOOPOYHBIM JaHHBIM. IIpoBepka I'MmoTe3bl O CYIIECTBOBAHUU KOPPEISLUOHHOMN
3aBUCHMOCTH Mexay X M Y. YpaBHeHHs JIMHeWHOU perpeccun Y Ha X m X Ha Y B cilydae
HaJIM4Ms KOPPEIALUOHHON 3aBUCUMOCTH.

4. O0bém yueOHOH TUCUMIIIIMHBI

Beero Cemectp
Bun yuebHoit paboTbl 4
3E Axan. u. 3E Axan. 4.
O01mas Tpy10eMKOCTb JUCHUIIIHHBI 3 108 3 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,33 48 1,33 48
Jlexmun 0,44 16 0,44 16
[Ipaktuueckue 3ausatus (113) 0,89 32 0,89 32
CamocTosiTesqibHasi padboTa 1,67 60 1,67 60
KonTtakTHas camocTosTenbHas paboTa 0,2 0,2
CamMocTosATenpHOE H3yUeHHE Pa3/IeiioB 1,67 59.8 1,67 59.8
JIACIIMILTUHBI
Buja kouTpoJis - 3aver + + + +
Bujx uToroBoro KOHTpoJIs: 3auer
Cemectp
Bun yuebnoit paboThl Beero 4
3E AcTtp. u. 3E | Actp. u.
O01masi TPy10€MKOCTh JUCHMIIIIHHBI 3 81 3 81
KonrakTHas padoTa — ayIMTOPHBIE 3aHATHUS: 1,33 35,9 1,33 35,9
Jlexuu 0,44 11,9 0,44 11,9
[Tpaktuueckue 3anstus (113) 0,89 24 0,89 24
CamocrosiTesibHas padoTa 1,67 45,1 1,67 45,1
KoHnrakTHas camocrositenbHas paboTa 0,1 0,1
CaMOCTOATENBHOE N3YUEHUE PA3/IEIOB 1,67 45,0 1,67 45,0
JIACLIMILTUHEI
Bua konTpoJs - 3auer + + + +
Bua uToroBoro KOHTpoJIsi: 3auer
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AHHOTAIUs padoyeil MPorpaMMsbl AU CHUIIHHBI
«JlaGopaTopHbie padoThI O OPraHUYECKOH XUMHN»

1. Heap AMCHUMIIMHBI — IPUOOPETEHNUE CTYIEHTAMU OCHOBHBIX CHHTE3a OPraHHYECKUX

BEIIIECTB.

2. B pe3yabTrare u3yYyeHHs AUCHUILUIMHBI oOydamoummiics mno mnporpaMmme

CHeHATUTETA 0JIKEeH:

obaadams crieayoummMu npodeccruonanbHpiMu KomrnereHusmu (11K):

— CIIOCOOHOCTBIO OCYHIECTBIISTh TEXHOJIOTHUECKUI MPOLECC B COOTBETCTBHHU C PETIAMEHTOM U
WCTIONH30BaTh TEXHHUUYECKHE CPENICTBA JUISI KOHTPOJI €r0 OCHOBHBIX ITapaMeTpoOB, CBOMCTB
cbIpbs U roToBOM npoaykiuu (I1IK-1);

3nams:

— TEXHHKY 0€30MaCHOCTH B JIA0OPATOPUH OPraHNYECKON XUMUH;

— TIPUHIMIEI 0€301TacHOTO OOpAIICHHUs C OPraHUIECKUMHU COCAMHEHUSIMH;

— METOJbI U BUBI XpoMarorpaduu st onpeaesieHus COCTaBa peakKIMOHHONW CMECH;

— TEOPETHUYECKHE OCHOBHI CITIOCOOOB BBIJCICHHS, OUYUCTKH W WACHTH(PHKAINNA OPraHUIECKUX
BEIIIECTB;

— OKCIIEpUMEHTAJFHBIE METOJBl TPOBEACHUS OPTaHMYECKUX PEaKIHid, MPOTEKAIOMNUX TI0
pa3IMYHBIM MEXaHU3MaM;

— OCHOBHBIE OOIIME METOAMKH B3aUMHOW TpaHCPOpPMAIMK  KIACCOB  OPraHHMYECKHX
COECIUHEHU.

Ymemo:

— TPUMEHSTh TEOPETUYECKHE 3HAHUS U OKCIEPUMEHTANbHbIE METOJbl HCCIEI0BAHUS
OpraHMYECKON XUMUU MPHU pelIeHUH NMPoPecCHOHATBHBIX 3a/1a4;

— chopmynupoBate mTpoOieMy M OOOCHOBAaTh BBIOOp NPHUOOPOB W IKCHEPHUMEHTATHHBIX
METO/I0B UCCIIEJIOBAHUSI, TOCTABUTD LEJIH U 33J]a4l U HAMETHUTD IyTU UX JOCTUKEHUS;

— CHUHTE3UPOBATH COCTUHEHHUS 10 MPEUI0KEHHON METOTUKE;

— TIPOBECTH BBIJICJICHHE U OYUCTKY CHUHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETHYECKHUX
3HaHUM N0 OPraHUYECKON XUMUU;

— BbIOUpaTh palMOHATBHBINA CIIOCOO BBIZEIECHUS U OUUCTKH OPraHUYeCKOr0 COeIMHEHUS;

— TpPEICTaBISATH JlaHHBIE JaOOPATOPHOTO HCCIEAOBAHUS B BHJE T'PaMOTHO OGOPMIIEHHBIX
METO/IUK;

— TPOBOAWUTH AHAINU3 U KPUTUYECKH OIICHHBATHh MOJYyYCHHBIE SKCIIEPUMEHTAIIbHBIC TaHHbIE,
00001aTh 1 J1enaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB;

— BbIOpaTh cioco0 UACHTU(PUKAIINHI OPTAaHUYECKOTO COSTUHEHUSI.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX METOJ0B OPraHu4ecKOW XHMUU IS
pelIeHNs KOHKPETHBIX HCCIIE0BaTENbCKIX 33/1a4;

— 3KCIIEPUMEHTAIBbHBIMU METO/IaMU NPOBECHNS OPraHUYECKUX CUHTE30B.

— OCHOBHBIMH METOJaMHU HJAEHTHU(PUKALUN OPTaHUUECKUX COEAMHEHUI

— TnpueMaMu 00pabOTKHU U BBIAEICHUS CUHTE3UPOBAHHBIX BEIECTB;

— 3HAHMSAMU OCHOBHBIX 3aKOHOB OPraHUYECKOM XUMHHM JUIS COJAEpKaTeIbHOW HMHTEepHpeTaluu
MOJTy4EHHBIX 3KCIIEPUMEHTAIBHBIX Pe3yIbTaTOB.

3. KpaTkoe conep:kaHue IUCHUILINHBI

1 Paznen 1. «IIpaBuia u MeTo 16l pabOTHI B TA00PATOPUN OPTAHUYECKON XUMUI)
1.1 IIpaBuna Ge3zomacHOW pabOTHI B 1aOOPATOPUN OPraHUYECKOW XUMUU

1.2 Mertoas!l paboThl B 1aOOPATOPUH OPraHUIECKON XUMHUH

1.3 JlaGopatopHas nocyzaa, 060pyJoBaHue 1 MpruOOpsI

126



2 Paznmen 2. «Mertonpl MACHTH(HKAINKA, OYUCTKA W BBIICICHUS OPraHUYECKUX

COCTMHECHUIN
2.1  Xpomatorpadus

2.2 Meroapl 0OYUCTKH KUJKUX BemecTB. [leperonka.

2.3 Meroasl 04NCTKU TBEpAbIX BenlecTB. [lepexpucraninzanus

3 Pazgen 3. «CuHTE3 OpraHUYeCKUX COCIUHEHHI.

4. O0beM yueOHOM THCHMILJIMHBI

4 cemecTp
Buner yae6HOM paboThI B 3aueTHBIX B akanem.

SAMHUIIAX qacax
O0mas Tpy10eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY ILIAHY 2 72
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0.88 32
Jlexuuu (Jlek) - -
[TpaxTnueckue 3anstus (113) - -
JlabopaTtopusbie 3ansatust (J1ab) 0.88 32
CamocrositesibHas padora (CP): 1.12 40
KonTakTHas camocrositenbHas paboTa 212 0.2
CamMOoCTOSITeIbHOE U3YUYECHHUE Pa3JIeI0B TUCIUTIIINHBI ) 39.8

Buja koHTpOJISI: 3a4er
4 cemecTp
Bunpr yue6HO#M paboThI B 3adetHBIX B actp.

eIMHULIAX qyacax
OO0uiasi TPy10€eMKOCTb TMCHUIIIMHBI N0 Y4eOHOMY MJIAHY 2 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0.88 24
Jlexuunu (Jlek) - -
[Tpaktuueckue 3ausarus (113) - -
JlabopaTtopusie 3ansatus (J1ab) 0.88 24
CamocrositesbHas padora (CP): 1.12 30
KonTtakTHas camocTosiTebHas paboTa > 12 0.15
CamMOoCTOSTENIbHOE U3YUYCHHE PA3/IEIOB TACIIUILIMHBI ) 29.85

Bua konrpoJs: 3a4yerT

AHHOTANUA padoyeil MPOrpaMMbl I CIUNIJIMHBI
«IIpoexkTHpoBaHKe AeTajIeil MAIIIMH M aNIAPATOB B TEXHOJOTHH MATEPHAJIOB

COBpPEMEHHOM IHEePreTUuKu»

1. I_le.]Ib AUCHUIVIMHBI - HAYYUThb CTYJACHTOB TBOPYECKOMY NOJAXOAY K BBIITOJHCHHUIO
HH)XCHCPHBIX PAaCdY€TOB HA IMPOYHOCTH, )KECTKOCTb M yCTOﬁ‘IHBOCTB 3JICMCHTOB KOHCTPYKHHﬁ,

JeTanell ¥ y3J10B MallliH | aIapaToB.

2. B pe3yabrare wu3y4eHUs: AUCUHHUIIMHBI
CIEIUATTMTETA I0JI/KEH
061a0amsb CIEAYIOUTUMU KOMITETCHIIUSMHU:

o0yyamomuiicd 10 NporpamMme

— CHOCOOHOCTBIO K NPpOBCACHHUIO aHalin3da TEXHUYCCKUX 3aJaHuil Ha MMPOCKTUPOBAHUE U
INPOCKTOB C€ YUCTOM CYHICCTBYHOIICTO MCECKAYHAPOAHOIO W HAIMOHAJIBHOIO AIACPHOTO

3akoHoaarenbcTBa (I1K-18);
3namu:

— KOHCTPYKIHUH, TUIIAXKHU U KPUTCPUU pa6OTOCHOCO6HOCTI/I JeTanaen MalllnH, C60p0‘{HBIX

enuHuIl (Y3JI0B) M arperaTos;

— OCHOBBI TCOpHUHN COBMECTHOM pa60TBI " MCTOJBI pacucTa JeTajaeu u Y3JI0B MAallIUH U

arraparoB XUMHUYECKOMN TCXHOJIOTHH,
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Ymemo:

—  BBIIOJHATH U YUTATh TEXHUUYECKHE CXEMBI, YEPTEIKHU M ICKU3BI JIeTAICH, Y3JI0B U arperaroB
MaIlIH, COOPOYHBIX YEPTEKEH U YepTek U 0OIIeTo BUA;

—  MPOU3BOAUTH PACUETHI IO OCHOBHBIM KPUTEPHUSAM pabOTOCTIOCOOHOCTH U KOHCTPYHPOBAHUS
JIeTajac MaIlliH,

— TMPOU3BOAMTH PACUETHl M KOHCTPYHPOBAHHUE JIETalIe MAIIMH U MEXaHU3MOB C Y4ETOM
MIPOU3BO/ICTBEHHOI TEXHOJIOTUH M KCIUTyaTaIlUH;

Braoemy:

—  HaBBIKAMH KOHCTPYHPOBAHUS U TEXHHYECKOTO TBOPUECTBA;

—  IpaBWJIAMH MOCTPOCHHS TEXHUYIECKUX CXEM U UYePTEKEH;

—  OCHOBHBIMH METOJIAMH pacueTa M MPOCKTHPOBAHUS MEXaHHMUYECKHUX y3JIOB H DJIEMEHTOB
TEXHUKH.

3. Kpartkoe conep:kanue JUCHUIIUHBI:

Paznesn 1. Pacuer XMMH4YeCKOro anmapara ¢ MeXaHHYeCKHM IepeMelMBaloIuM
YCTPOCTBOM.

[To BceM aTamam KypcoBOro mnpoekTa oopmiisercss euHasi NOsSCHUTENbHAs 3anucKa. B
MOSICHATENIFHYIO 3aIMCKY BKIIIOYAIOTCS TIPOCKTHBIE W TPOBEPOYHBIE pPAacdeThl THIOBBIX
AIIEMEHTOB B COOTBETCTBHH C JICHCTBYIOIIMMHU METOANKaMU. [Ipon3Boautes:

1)BBIOOP KOHCTPYKIIMOHHBIX MaTepUAIOB;

2)pacueT OCHOBHBIX T€OMETPUUYECKUX Pa3MEPOB ammnapara;

3)pacyeT TONIIMH CTEHOK ammapara u pyOoamiku;

4)noa0op mpuBO/Ia;

5)pacuer raHIIeBOro COEAMHEHUS KPBIIIKH ¢ KOPITYCOM ammnapara;

6)pacyeT BaJila MEIIAJKA Ha BHOPOYCTONYMBOCTH M IIPOYHOCTD;

7)nondop u pacyeT My(THI;

8)moabop 1 pacyeT yruIOTHEHHS.

Pa3znen 2. YUepre:k 001ero Bujaa anmnapara.

Boinmonnsiercss yeptex oOuiero BHUia ammapara ¢ BUAAMH, pa3pe3aMH, CEUEHUSMU U
BBIHOCHBIMH 3JIEMEHTaMHU, JAIOIIMMU TOJHOE MpeACTaBiIeHHe 00 ero ycTpoWCTBE M MPHUHLIHUIIE
paboTel. YUepTexk oOuiero Buaa anmapara CoJaepKuT:

1. U300paxenue ammapara (BUIbL, pa3pe3bl, CEUYCHHs, BBIHOCHBIE 3JIEMEHTHI),
coJiepKaliiue OKOHYaTeIbHble KOHCTPYKTHUBHBIEC PEIICHUS.

2. OcHOBHBIE pa3MepHl.

3. PacnonoxxeHue mITyLepoB, JII0Ka, OIOp anmapara.

4. Tabnuily Ha3HaYEHUS LITYLIEPOB B arrapare.

5. TexHUYECKYI0 XapaKTePUCTUKY U TEXHUYECKUE TPEOOBAHUS K HEMY.

Ha BTOpOM nHCTE BBINOJHSIOTCS 4YEPTEKU COOPOUYHBIX EAWHMII U JAeTaneil. UepTexu
BBITIONIHAIOTCA Ha JucTax popmara Al.

KypcoBoii mpoekT sBiseTCs CcaMOCTOATEIbHOW paboTOil CTyneHTa, KOTOPBIA HECceT
MOJIHYI0 OTBETCTBEHHOCTD 32 €€ KaueCTBO (IIPaBUILHOCTh PacdyeToB, 0(OpMIICHHE YepTexKei) U
CBOEBPEMEHHOCTh BBIMOJIHEHHs BCeX 3TanoB padot. [IpenonaBaTens — pyKoBOAUTENb MPOEKTA
HanpasisieT paboTy CTYIEHTa, KOHCYIbTUPYET MO HESICHBIM BOIPOCAM, OIpPENeNseT CTEeNeHb
3aBEPILEHHOCTH OT/IEJIbHBIX 3TAallOB IPOEKTUPOBAHUSI.

4. O0beM yuyeOHOM TUCHHMILINHBI

Bun yae6HO# paboThI Cemectp 4
3E Axkan. 4. | Actp. u.
OO11ast TPYA0EMKOCTb AU CIUIUINHBI 2 72 54
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,44 16 12
Jlexuuu
[Ipaktuueckue 3ausarus (113) 0,44 16 12

128



Jlaboparopubie paboTs (JIP) - - -
CamocrositesibHasi padora 1,56 56 42
KonrakTHasi camocTosiTesnbHast pabota 04 0,3
CamocrosTenbHOE U3yueHHUE Pa3AeioB TUCIUTUIMHBI 1,56 55,6 41,7
Bujabl KOHTpOJIS: KypcoBoii nmpoekt

AHHOTaNuA padoyeil MPOrpaMMbl TUCHUIJIMHBI
«IIpoekTHpOBaHNE NPOLECCOB M ANNAPATOB XUMHYECKOI TEXHOJIOT MM

1. eap AUMCHUIVIMHBI — CYIIECTBEHHO pAaCIIUPUTh, CHUCTEMATH3UPOBATh U
WCIIOJIb30BaTh HA MPAKTHUKE 3HAHWM OCHOB THUAPABIWYECKUX, TEIUIOBBIX M MacCOOOMEHHBIX
MPOIIECCOB XUMUYECKOW TEXHOJOTUH, IMO3BOJIIOMIMX BBIMTYCKHHUKAM OCYIIECTBISATh HAYYHO-
HCCTIEI0OBATENIBCKYIO M TIPAKTUYECKYIO PabOTy Ha MPEITPUSTHUSX.

2. B pe3yabrare wu3ydYeHHs JUCHUIVIMHBI O0y4YamolMiici 1O mporpamme
CHeluaAJIuTeTa J0JI3KEH:
001a0ams CIETYIONIMMU KOMITETEHIIUSIMHU:

— TOTOBHOCTBIO UCIIOJIB30BAaTh METOIBI OIICHKH PUCKA U pa3padaThIBaTh MEPHI MO 00ECTICUCHUTO
0€30macHOCTH  pa3padaThlBa€MbIX HOBBIX TEXHOJOTHH oOpamieHuss ¢ oOBeKTaMu
npodeccroHanbHoM nestenbHocT (ITK-11);
CIIOCOOHOCTBIO K TIPOBEJICHUIO MATCHTHBIX MCCIICIOBAHUN C TEIbI0 00SCTICUCHHS TTaTeHTHOU
YUCTOTHI HOBBIX MpoeKTHBIX pemeHuit (ITK-19);
3uname:
— METO/Ibl pacyeTa TEeIUIO- 1 MaCCOOOMEHHBIX aIlapaToB;
— OCHOBHBIE TPUHLIUIBI OPTaHU3AIUHU ITPOIECCOB XUMHUECKON TEXHOJIOTHUH;
— THUIOBBIE MPOIECCHl XUMUYECKOW TEXHOJOTHH, COOTBETCTBYIOLIME ammapaTbl U METOJbl UX
pacuera;
— METOJbI COCTABJICHUS TEXHOJOTHUYECKUX CXEM C HAHECEHHUEM BCEX aIlllapaToB.
Ymems:
— COCTaBJIATh MaT€pUaAIbHBIC U TEIJIOBBIC OATaHCHI UISI CHCTEM Ta3-KUIKOCTh;
— pacCUMTHIBATh MapaMETPhl TEIUIO- © MACCOOOMEHHOTO 000PYI0BAHUS U HACOCOB;
— TMOAOHMpaTh CTAHJIAPTHOE 000PYI0BAHUE, UCIIOIB3YEMOE B XUMHYECKOU MPOMBIIIIICHHOCTH.

Braoems:

— METOJ0JIOTHEH pacyeTa OCHOBHBIX IIapaMETPOB THUIAPOMEXAHMYECKHUX, TEIUIOBBIX H
MacCOOOMEHHBIX MTPOIIECCOB;

— OCHOBaMH IPaBHJIBHOTO MOA00PA TEIIO U MACCOOOMEHHOTO 000PYI0BaHUS;

— METOJIaMU COCTAaBJICHUS TEXHOJIOTHYECKUX CXEM U rpaduyuecKoro M300pa’kKeHHUs OCHOBHOTO
o0opynoBaHusl.

3. Kpartkoe cogep:xaHue Iy CHUTLITAHBI

BBenenne. DuU3MKO-XUMUYECKHE OCHOBBI M OCOOCHHOCTH YCIIOBUW MPOBEICHUS
mporecca  pa3AelieHus  OKHAKUX TOMOTCHHBIX cMmeced  pektudukamueii.  OnucaHue
MPUHIUIHATBEHON CXeMbI PEKTH(HUKAIIMOHHON YCTaHOBKH HEMPEPBIBHOTO JeiicTBusl. CpaBHEHUE
1 00J1aCTH IPUMEHEHHUS HaCcaJOYHBIX U Tapeab4aThiX KOJOHH. [locTpoeHne paBHOBECHOM TMHUU
Ha OCHOBE MOJIyY€HHbBIX HHAUBUIYATbHBIX 3a/1aHUI.

Pa3nea 1. Pacuér pekTH(pMKANMOHHON KOJTOHHBI.

1.1. Pacuér Hacago4HO#N pEKTU(PUKAIIMOHHON KOJOHHBI HEMPEPBIBHOIO AEHCTBUS (JIUIS
Tpex pa3MepOB HACATIKH).

MartepuanbHblii 6amaHc KOJOHHBL Pacu€T MUHUMANBHOTO U paboyero (rerMoBOro Ymucia.
[TocTpoenne pabGounx nuHuUN. Pacy€r ckOpoCTH MapoB M AWaMmeTrpa KOJOHHBI. OmnpeneneHue
BBICOTHI HAcaJkd M0 MOIU(UIIMPOBAHHOMY YpaBHEHHIO Maccoomnepenadn. OmpeneneHue
00IIero Yncia v BEICOTHI €MHUIL TepeHoca. PacuéT ruipaBInyecKoro CONpOTUBICHUS HACAIKH.

1.2. PacuéT Tapenp4aToii peKTU(GUKANMOHHON KOJOHHEI HENPEPLIBHOTO AEHCTBHSL.
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[IpenBapuTenbHblii  BBIOOP  TapemokK.

MarepuasibHbIi

OajlaHC  KOJIOHHBI.

Pacuér

MUHHMAJILHOTO U pabodero ¢ierMoBoro umcia. Pacu€r ckopocTH mapoB U JquaMeTpa KOJOHHBI.
[Toctpoenue pabounx yimHMA. OnpeieneHre BBICOTHl CBETIIOTO CIIOS JKUAKOCTU Ha Tapeike M
napocojepkanust 6apooTakHoro ciosi. Pacu€r koaduImeHToB Maccoomepenadd, 0OIero
qHcaa eQUHULl TepeHoca, 3¢dexkTuBHOCTH M0 Mbdpdpu. Pacuer BBICOTHI KOJOHHBI Ha OCHOBE

KIIA mo Mbopdpu ¢ TOCTPOCHHEM KHHETHYECKOW JIMHUH.

COIIPOTUBJICHUA KOJIOHHBI.

Pacuer ruapaBimyeckoro

1.3. CpaBHeHME NAaHHBIX pacyéra HAcaJI04YHON M Tapeapuarol KoJoHH. CollocTaBiieHHE

JAHHBIX, IOJYYCHHBIX 110 IporpaMMaM KOMIBIOTESPHBIX U PYYHBIX PACUETOB. BI)I6OD KOJIOHHBI.

Paznea 2. Pacuér u Bb10Op Tenj1000MeHHUKOB.

Pacuér u BBIOOp TETIIOOOMEHHHMKOB 1O OOIICH cxeme: -pacdéT TeIJIOBOW HArpy3KH; -
OTpeJieNieHue TEIUIOBOTO PEeKHMMAa M CpeJHEeW ABMXKYIIEW CHIIbI; - NMPUOIM)KEHHAs OLEHKa
KO3((UIMEHTOB TEIUIOOTAauM, KOo3(p@UIMEeHTa Teruionepeaayl, NoBepXHOCTU Fop; - BBIOOD
TUIAa 1 HOPMAJIM30BAaHHOI'O BapuaHTa KOHCTPYKIIMH; - OTPEeNIEHuE NapaMeTpOB KOHCTPYKIIUU
(HampumMmep, A KOXKYXOTPYOHOrO TEIUIOOOMEHHHUKA: 4yuciia TpyO M 4Yucia XOJI0B, JUaMeTpa
TpyO, IuameTpa KOXyXa, MOBEPXHOCTU TEIIOOOMEHHMKA Fuopy M JIp.); - CONOCTaBICHHE
OpUEHTHUPOBOYHOU Fop M Fuopw; - COMOCTaBIIEHME MAHHBIX, MOJYYEHHBIX IO IPOrpaMmam
KOMITBIOTEPHBIX M PYYHBIX pacu€roB; -TUAPABIMYECKUN pacyeT; - BBIOOp ONTHMaIbHOIO

BapHaHTa TEIJIOOOMEHHHUKA.
2.1. Pacuér xo)xyXoTpyOuaTOro ucrapures.

2.2. Pacuér xoHieHcaTopa (KOXKYX0TpyO4aToro Wiv MmiacTUHYATOro).
2.3. Pacuér nogorpesareis (KOXKyxXxoTpyO4aToro Wiu MjaacTUHYATOro).
2.4. Pacu€r X0JI0AUIPHUKOB AUCTUIUIATA U KyOOBOTO OCTaTKa (KOKYyXOTpyOUaThIX WU

MJIACTUHYATHIX).
Pasznen 3. 'mapoaunamMuvecKkue pacyerbl.

3.1. Pacuér ruapaBInyuecKoro CONpOTUBIICHUS TPYOOTIPOBOIOB.

3.2. Pacuér onTUMabHBIX TUAMETPOB TPYOOTIPOBOIOB.
3.3. Pacuér u mon6op HACOCOB.
Pasznea 4. I'paduueckoe opopmienue.
Texnomnoruueckas cxema.

4. O0béM yueOHOH TUCUMIIJIMHBI

PCKTI/I(i)I/IKaHI/IOHHaH KOJIOHHa OIIpCACIICHHOI0 THUIIa C
I/I306pa}KeHI/IeM ,I[eTaJICI;'I KOHTAKTHBIX 3JICMEHTOB, PACCYUTAHHBIX B pa3aaciic 1..

Buna yueOHoii padoThl 7 cemectp
3E Akaj. gac.
OO611ast TpPYA0EMKOCTh IUCHUTIIHHBI 2 72
KonTakTHasi paboTa — ayIuTOPHbIE 3aHATHS: 0,44 16
[Ipaktuueckue 3ausarus (113) 0,44 16
CamocrosiTesibHas padoTa 1,56 56
KoHTtakTHas caMocTosTeNbHAs paboTa 156 0,4
CaMOCTOSATENBbHOE U3YUEHUE PA3JIEI0B AUCITUIIIMHBI ’ 55,6

Bujx uTOroBOro KOHTpoOJIf:

3amuTa KypcoBOro npoeKra

Bua yuyeOHo# padoTnl 7 cemectp
3E AcTtp. yac.
OO011ast TpYA0€MKOCTb AUCIUILTUHBI 2 54
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,44 12
[Mpaktaeckue 3anstus (I13) 0,44 12
CamocrosiTesbHast padora 1,56 42
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KonTakTHas camocTosiTensHas pabora 156 0,3
CaMoCTOSATENbHOE U3YUCHUE Pa3JIeI0B UCITUTUIMHBI ’ 41,7
Bu1 HTOroBOro KOHTpOJIsi: 3ammTa KypcoBOro npoexkTa

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«KuHeTHKAa U MeXaHU3MbI PAIMAIIMOHHO-XUMHYECKHUX MPOIECCOB)

1. Heap aucuumiMHbl - (HOPMUPOBAHWE KOMIICTCHIIMH B OOJIACTH KHHETHKH U
MEXaHH3MOB PaJMANMOHHO-XUMHUYECKUX TMPEBPAMICHUHN, MPOXOIANIMX TP BO3JACHCTBUU
MOHU3HPYIOIIETO U3ITyICHUSI.

2. B pe3yabTare wu3yYeHHsi AUCHMUIJIMHBI O0ydYyawlMiicsi MO Tporpamme
CHEeNMAJINTETA JOJIKEeH:

Obnadams CleyIONTUMA KOMITETCHIIMSIMHU: .

—  CIOCOOHOCTBIO K aHAJM3UPOBATh TEXHOJIOTHUYECKHU IMPOIECC, BBISBIATH €r0 HEAOCTATKH U
paspabaTheiBaTh MeponpusaTus 1o ero cosepuencrsopanuto (I1K-3);

—  CIOCOOHOCTHIO K Pa3pabOTKe IUIAHOB U MPOrpamMM MPOBEJAEHHSI HAyYHO-HCCIIE10BaTENbCKIX
pa3paboTok, BHIOOPY METOJIOB M CPEACTB pelieHns HoBbIxX 3a1ad (I1K-9)

—  CIOCOOHOCTBIO OIICHWBATh PAAMAIMOHHBIC YPPEKTH B3aUMOJICHCTBUS U3ITYUYEHHS BBICOKOU
SHEPrUU C BEIICCTBOM, WCIOJB30BaTh WM MHHHMHU3HPOBATh IMOCIEACTBUS  3TOTO
B3aumoieiictaus (IICK 5.1),

— CHOCOOHOCTBIO K YCOBEPIICHCTBOBAHHMIO U  pa3padOTKe pPaJualliOHHO-XUMHYECKUX
TEXHOJIOTUYECKHUX IMPOIECCOB C TIOTYICHHEM HOBBIX HIIM MOJU(MHUITMPOBAHHBIX MaTepHAIOB
¢ ynyumeHnHbiMu cBoiictBamu (ITCK 5.2),

— CIOCOOHOCTBIO OLIEHHWBATh PaJMAlMOHHYIO YCTOWYHMBOCTH pAa3IMYHBIX MaTepuaioB U
paspabaThIBaTh MpoIecchl 3amuThl 3TuX MaTepuanos (IICK 5.3).

3namo:

—  METOJbl ONMCAHUS KUHETUKH PAIMKAJIbHBIX U IIEMHBIX PeakIiil, MPUYUHbBI 0OpbIBa 1IETH;

— ypaBHeHHMsS] (QOpPMAIbHON KUHETHUKM M KHHETUKU CJIOXHBIX, LEMHBIX, TIETePOTEHHBIX,
(hOTOXMMHYECKUX, PaJAUalMOHHO-XUMHUYECKUX PEaKInii;

—  OCHOBHBIE€ TEOPUH TOMOT'€HHOT'0, TETEPOreHHOTO U (JepMEHTATUBHOTO KaTalu3a.

Ymemo:

— IUIAHUPOBAaTh M MPOBOAUTH PATUAIMOHHO-XMMUYECKHE HCCIIEOBAHUS, OMPEIeIATh
KOHLIEHTpAllMM MOPOAYKTOB pPaJuOJIU3a M PACCUUTHIBATH PAJUMALMOHHBIA BBIXOJA TIO
OKCIIEPUMEHTAJIbHBIM JAHHBIM, YCTAHABJIMBATh MEXAHU3MBl PAJAUALUOHHO-XUMHUYECKHX
peaxkiui;

— pemarb YpaBHEHHS H CHCTeMbl AU(QPepeHIUaNbHBIX YPaBHEHHUN MPUMEHUTEIBHO K
peaIbHBIM TpolleccaM, MNPUMEHATh MaTeMaTU4YeCKHe METOAbl MPU PEHICHHUH TUIOBBIX
npodeccruoHalbHBIX 3a/1a4;

— TMPOTHO3UPOBATH BIUSHHUE PA3TUYHBIX (PAKTOPOB HA PAaBHOBECHE B XMUMHUUYECKUX PEAKIIMSIX,
OTIPEIeNIATh HAMPaBICHHOCTh IMpOIlEcca B 3aJaHHBIX YCIOBHSX, YCTaHABIMBATH T'PAHUIIBI
obrnacteil yCTOWYMBOCTH (a3 B OJHOKOMIIOHEHTHBIX UM OMHAPHBIX CUCTEMaxX, OMPEIeNsiTh
COCTaBBbI COCYIIECTBYIOIUX (a3 B OMHAPHBIX T€TEPOTrEeHHBIX CUCTEMAX;

—  COCTaBJATh KMHETHUYECKHE ypaBHEeHHs B nuddepeHransHoil 1 nHTerpaisHoil popmax amns
KMHETUYECKU TMPOCTHIX peaKklMid W MPOTHO3UPOBATH BIMSHHE TeMIIEpaTypbl Ha CKOPOCTb
porLecca;

Braoemy:

— HaBBIKAMH OTPEICNEHUS CKOPOCTH MPOIIecCa, KOHCTAHT CKOPOCTH PEAKIMil pa3iHuHBbIX
MOPSIIKOB TIO pe3yabTaTaM KHHETHYECKOTO IKCIIEPUMEHTA;

—  OCHOBaMH (U3UKO-XMUMUYECKUX METOIOB aHAIM3a PAIUAllMOHHO-XUMHUECKUX PEaKIni.

3. Kparkoe conep:kanue 1uCHUILINHBI
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Paznen 1. Kuneruka pPaIuaHOHHO-XUMHUYECCKHUX IIPOLECCOB

Beenenue. Ilpenmer u coaepKaHue IUCLUILIMHBI, MUCTOPUS Pa3BUTHUS PAJUALUOHHO-
XMMUYECKON KUHETUKU. POJIb OTE€UECTBEHHBIX U 3apYOEKHBIX YueHBIX. [IepCrieKTHBBI pa3BUTHSL

1.1. OcHOBHBIE MOHATHUS U ONIPENEIECHUS B PaIMAllMOHHO-XUMHUECKON KUHETHKE.

I'omMoreHHele M TreTeporeHHble NpOLEcChl B  pagualMoHHON xumuu. CKOpPOCTb
XUMHUYECKOM peakuuu. /[Be 3agaun XMMHYECKOW KUHETUKH. MeXaHH3M XUMHYECKOW PEAKLIHH.
[Ipocthie (3meMeHTapHbIE) W MHOrOCTaJuiHbe peakuuu. KoHeuHble M NPOMEKYTOUHBIE
IPOJIYKThl peakiuil. MeToapl HM3ydeHHMsI MEXaHHW3MOB pPaJUALIMOHHO-XUMHUYECKUX PpPEaKLUM.
Kunernueckuii u papyrue Meroapl. Ilpumepsl npUMEHEHHS METOAOB MJIs YCTaHOBJIEHUS
MEXaHHU3MOB KOHKPETHBIX PaIUALIMOHHO-XUMUYECKUX IIPOLIECCOB.

1.2. DnemeHTapHbIE XUMUYECKHE pEaKLUU.

OCHOBHBIE THUIBI YACTHI], YYaCTBYIOIIMX B pPaJUallMOHHO-XUMHUYECKUX IPOIIECCAX.
Pannanyonnas u xumuueckas crafusi mpoiieccoB. Posib aToMOB, CBOOOAHBIX paJUKallOB, HOHOB,
MOH-PaJMKAJIOB, BO30YKJIEHHBIX YAacTHII, JIEKTPOHOB B PaJMAllMOHHOM CTaJuu paguallMOHHO-
XUMUYECKUX IIPOLIECCOB.

DIIeMEHTapHbIN aKT XMMHUYECKOro npespamieHus. Teopus Oiipunra-Ilonsau. BaxxHocTs
HeaanabaTHUeCKUX TMpOIECCOB B paauallMOHHOM XuMuu. TyHHenbHBIM 3ddekt. Poub
TYHHENBHOTO 3((eKTa B peakiusx 3aXxBau€HHOTO AJIEKTPOHA B TBEPJOM MaTpulle. DHTPOMHUS,
SHTANIBIIUSA M CBOOOJHAS 3Heprus akTuBauuu. CBS3b SHTPONMHM AKTUBALMU CO CTEPUUYECKUM
(hakTOpOM B TEOPHH aKTUBHBIX coynapeHuil. CBs3b 3KCIIEPUMEHTAILHON 3HEPTUN aKTUBALUU C
WCTUHHOM SHEPrUEN U SHTAJIBIINEN aKTUBALINU.

bumounexkynspHsie paguanMOHHO-XUMHAYECKHE peakuuu. Brruucnenue
IPEIPKCIIOHEHIIUAIBHBIX MHOMKHUTENCH M CTepHuYecKHX (PaKTOpOB METOJOM AKTHBHPOBAHHOIO
KomIuiekca. Ponb cpembl B anemeHTapHoM akte. Kierounwni »¢h@dekT B paauannoHHO-
XMUMHMYECKUX MPOLECCAX.

1.3. Crnenuduka KHHETUKA PaaHaliOHHO-XUMUYECKUX PEAKITUH.

CBsI3b CKOPOCTH XMMHYECKOW pEakuu C PaadallMOHHO-XUMUYECKUM BBIXOJOM.
HHTerpanpHbIi H muddepeHnnanTbHBINA paguamoOHHO -XUMHYECKUE BBIXO/IBI.
[Ipou3BOIUTENBLHOCTh PAJUAIIMOHHO-XMMHUYECKUX allapaToB M HMX CBS3b C PaJUAIMOHHO-
XUMUYECKAM BBIXOJIOM. MOIITHOCTh TOTJIOIIEHHON J03bl M3JIYYCHHS KaK OJWH M3 OCHOBHBIX
KHHETHYECKUX TapaMeTPOB paJUAIlMOHHO-XUMUYECKUX peakiuil. 3aBUCHMOCTh CKOPOCTH
peaKIMy M PagualiOHHO-XUMHUYECKOTO BBIX0/Ia OT MOIUTHOCTH TOTJIONIEHHOW JT03bI U3TyYCHUSI.
[Ipumeps! pereHus 3amad.

1.4. (DOpMaJ'ILHO KHHCTHYCCKOC OIMMCAHUC paAUAlIMOHHO-XUMHUUYCCKUX peaKHHﬁ.

CTeXI/IOMeTpI/ILIeCKI/IC U KHHCTHYCCKUC YPABHCHUSA peaKHHfI. HpI/I‘II/IHBI HCCOBIIAACHUA
MOJICKYJIAPDHOCTH W MOPAJKa PpCaKIUu. YPaBHeHHH MaTCpruajJIbHOI'O OanaHca. XUMHYECKas
IICPEMCHHas. OTHeceHHE KOHCTaHT CKOpOCTeﬁ. Pemenue kuHeTHYECKUX ypaBHeHI/Iﬁ B O6H.[€M
BHAC. Kunernueckne KpPHUBEIC. HpI/IMepBI paananrOHHBbIX peaKHHﬁ, MMPOTCKAOIMIUX II0 IICPBOMY
NOPAAKY. Hcnonp3oBaHue HOMOTI'paMM IIPpH KHHCTUYCCKUX paCUCTaAX peaKHHﬁ, MMPOTCKAOIIUX I10
IEpBOMY IMOPAIKY. Pacuer KoHCTaHT CKOpOCTeﬁ peaKHI/Iﬁ IepBOro mnopsaaka I1o CBOIZCTBB.M,
MMpONOPHHUOHAIIBHBIM KOHICHTpAaIUuN (BLIBOIL (I)OpMyJ'IH U IIPUMCPLI PACUCTOB IO U3MCHCHUAM
HH3HCKTqueCKOﬁ MMPOHUIaCMOCTH, OINTHUYECKOM INIOTHOCTH, JaBJICHUA U T.I[.).

BpeMH MOJYIIPEBpAlICHUA W CPEAHCEC BPEMA KU3HHU YaCTUIL[ B PEAKIUAX TICPBOIO
IopsaKa. PagnanmonHbie pcaknuun TCCBAOIICPBOIO IOPAAKA. PagnanimoHHO-XUMHYECKHUE
pCakiuu BTOPOTO IOpPsAAKaA. HpI/IMepH HeO6paTI/IMLIX peaKI_lI/Iﬁ TPETHETO IMOPAAKaA. Peakmun
HYJICBOTO H I[pO6HBIX MOPAAKOB. Peltenne TUMOBBIX 3aday IIO OMPCACIICHUIO TOpsAAKa
paaualluOHHO-XUMHUYCCKUX peaKLleI.

OGpaTI/IMLIe paauallMOHHO-XUMHUYCCKUEC PCAKIHUU. Pacuer CYMMBI KOHCTAHT TIIO
CBOﬁCTBaM, MpOoNnoOPUUOHAJIBHBIM KOHIICHTPALIUAM. BpeMH peirakcaiiu B 06paTI/IMBIX pCaKknuAax.
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HuddepeHnunanbHble  METOIBI  OMPEACICHUS TMOPSIKOB PaAMANMOHHO-XUMHUYECKHX
peakiuii. Metonel pacuera ckopocTeidl. Meros HadanbHBIX cKopocTeil. Merton Bant-I'odda.
DKCHEepUMEHTAIbHBIE METOJbl TOHIDKEHHMSI TOpsaka peakuuu. HHTerpagbHble METOJIbI
OIIpPENENICHUS MMOPSAIKOB PEAKIIUH.

[TocnenoBarenbHble, NapalIeNIbHBIE U MOCIEA0BATEIbHO-IAPAIIICIBHBIE PaIUallMOHHO-
xuMudeckue peakiuu. CUCTeMbl CTEXHOMETPUYECKUX U KHHETUYECKUX ypaBHEHUH, TpeboBanms
K HAlMCAaHUI0O MEXaHU3MOB CJIOKHBIX ypaBHEHUW. [[OHATHSA JIMHEWMHO HE3aBUCUMBIX CTaAUN U
KMHETUYECKUX YpaBHEHHH. MarpuuHoe H300pak€HUE CIIOKHBIX peakuui. Pemienune cucrem
KMHETUYECKUX YPAaBHEHUW CIIOKHBIX peakuuid. HaxoxkaeHue ONnTHMallbHBIX MapaMeTpoB MpHU
MOJIyYCHUH MPOMEKYTOUHBIX BEIIECTB. [HIbl KMHETHYECKUX KpUBBIX. [leproabl MHAYKIMU U
aBTOYCKOpeHMS. HaxoXJeHue KOHCTAHT CKOPOCTEW MO KUHETUYECKUM KPHUBBIM MPHU IOJTHOM
Ha0ope MOCJIETHNX U B OTCYTCTBUE OJTHOM M3 HUX.

[TapannenpHble paIHAIMOHHO-XUMHUYECKUE peakuuu. Tpu TUIAa mapaluIeIbHbIX PEaKIUM.
Kunernueckune ypaBHeHusa. Kunernueckue Kpusble. HaxoxkaeHHE KOHCTaHT CKOpPOCTEH
MapaJUIEbHBIX PEAKIUN M0 AKCIEPUMEHTAIBHBIM TAHHBIM MPH MOJHOM W HEMOJHOM OMUCAHUU
cuctembl. [Ipumepsr pacueroB. IlocienoBarenbHo-napaiienbHbie peakiuu. CocTaBieHue u
pelIeHNEe KUHETUYECKUX YPaBHEHUH, MEXaHU3M PAJUallMOHHON PEAKIIUH TEJIOMEPHU3ALIUH.

OTHOCHUTENbHAS PEaKIMOHHAsA CMOCOOHOCTh. MeToJ KOHKYPEHTHOW KHHETUKH B
pa3n4HbIX BapuaHTax. OTHOCUTEIbHBIE KOHCTAHTBI M PACYET HA UX OCHOBE COCTaBa MPOIYKTOB
B CIOXHBIX peakuusx. OmnpeneneHue MOoCIeI0BaTeIbHOCTH CTAMM B CIOKHBIX IPOIECCaXx.
Meto1 OTHOCUTENBHBIX CKOpocTel. KnHeTnuecknii U30 TOMHBIN METO/I.

1.5. Merox KBa3UCTaIMOHAPHBIX KOHIEHTPALUK B PaAUALIMIOHHON XUMUMU.

OCHOBHBIE TOJIO)KEHUSI METOJa. YCIOBHS JOCTHXKEHMsI CTAllMOHAPHOM KOHIEHTpALUu
IIPOMEXYTOYHOIO IPOAYKTa B MOCJIENOBaTelIbHbIX peakiusx. DopMmynasl ans  pacyera
CTaLlMOHAPHON KOHILIEHTPALMM IPOMEXKYTOYHOTO MPOAYKTa U BPEMEHU €ro JOCTHIKEHUS.
ITonsiTne kBazucTaunoHapHOCTH. [IpenmyiiecTBa 1 HEAOCTATKU METOAA.

IIpuMeHeHne MeToAa KBAa3HCTAllMOHAPHBIX KOHLEHTPALMH B pPaAMallMOHHOW XUMUHU.
IIpenBapuTenbHble pacuyeTsl BpEMEHH TOCTMKEHUS U BBIIOJHUMOCTH YCIOBHM CTAllMOHAPHOCTH
B PaJUALlMOHHO-XMMHMYECKOM 3KcrepuMeHTe. I[Ipumepsl pacdera [uid J03UMETPHUECKOM
cucremMbl ®dpuke. Pacyer OTHOCHUTENIBHBIX KOHCTAHT CKOPOCTEH B KOHKYPEHTHBIX PEaKIHIX
aKIENTOPOB C IPOMEKYTOUHBIMU IIPOTYKTaMHU.

1.6. KuneTuka paAMallMOHHBIX pPEAKIHM, NPOTEKAIOMINX [0 PaJAUKAIBLHO-IEITHOMY
MEXaHU3MY.

3BeHO W JyiMHa 1enyd. OCHOBHBIE CTaJWM IEMHBIX IMPOLIECCOB. 3apOXKIACHUE LEIEH.
CpaBHEHHE TEPMHUYECKOIO, BEIIECTBEHHOTO, (POTOXMMHYECKOTO CIIOCOOOB HMHUIIMUPOBAHUS C
paaualMOHHO-XUMUYECKUM. PagnalimiOHHO-XUMUYECKOE€ WHHUIMUPOBAHUE B CIIOKHBIX CMECSX.
[Tonsarue 06 ammutuBHOCTH. CTamus MPOJOJDKEHUs Ienei. Peaknuu npucoenuHenus (pocra),
3amenieHus (mepeaavn), W3oMepu3aluu, pacnaga. KoHCTaHTBI CKOPOCTEH, MPEAIKCIIOHSHTH U
SHEPTHM aKTUBALMU; ATUX peakuui. OOpbIB 1enei. JIMHeWHbIH U KBaIpaTHYHBIA MEXaHU3MBbI
oOpsiBa. OOpBHIB Ha MOBEPXHOCTH PEAKIIMOHHBIX COCYAOB, MpHUMecsIX U MHrubouropax. OOpbIB
nmyTeM o0pa3oBaHUsS HEPEAKIIMOHHOCHOCOOHOTO pajaukana (aJuTIbHBIN OOpbhIB). B3auMHbIN U
MePEeKPECTHBIN 0OpbIBBL. PekoMOMHaIms u aucnpomnopruonupoBanue. CTaausi pa3BeTBIICHUS
uenei. BelpokeHHOe pa3BeTBieHUE. JlIMHA KMHETHMYECKOW LENH HEPA3BETBICHHOM LEIHOU
peakuM W CBSI3b €€ C OTHOIIEHHEM CKOPOCTEH OTIENbHBIX CcTagui. OTIUYUTENbHbIE
O0COOCHHOCTH LIETIHBIX PaIMAIMOHHO-XUMUYECKUX MPOIIECCOB.

Kunetnka Hepa3BeTBICHHBIX LEMHBIX peakuuil. BBIBOO METOOOM CTalMOHApHBIX
KOHIICHTPALIU KUHETUYECKOTO YpPaBHEHHUS HEPA3BETBICHHOW LIEHOW PEaKUHUH C JIMHEWHBIM
oOpeiBoM Tieneil. KuHeTnueckue ypaBHEHHsI B Cllydae aJUTWIBHOTO OOpbiBa. PamuarmoHHbIe
peakuuu npucoenunenuss CCly u CHCL; k onedunam. 3aBUCUMOCTD paiiallMOHHO-XUMHUYECKOTO
BBIX0/Ia OT MOIIHOCTH JI03bl U KOHLEHTPAIlMU PEAreHTOB.
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Kunernyeckue ypaBHEHMS LEIHOM HEPA3BETBICHHOM pEakUUMU C KBaJpaTU4YHBIM
oOpbIBOM Lieneil. 3aBUCUMOCTb CKOPOCTH PEaKIMM M PaJAUAIMOHHO-XMMHUYECKOTO BBIXOJA OT
COOTHOILIEHUS PEareHTOB, MOIIHOCTU INOIJIOINIEHHOM J03bl  u3idydyeHus. OTHeceHue
OKCIIEPUMEHTAIBHON SHEPTUM AaKTHBAallMM B CcJy4yae H30bITKA OJHOTO U3 pEarcHTOB.
Pagnanmonnsie peakuuu npucoenunenus (CCL°) k onedunam, renomepusanuu stiiieHa u CCly,
xJ0pupoBaHus napaduHoB. Ber6op onTUMaNbHBIX yCIOBHH cuHTe3a. KMHETHKA KOPOTKOIETIHBIX
pagvanuoOHHBIX peakuuii. KHHETHKa LEeNHBIX pPEaKUuid C BBIPOXKICHHBIM PAa3BETBIICHHUEM.
Pagnanmonnsie peakuuu OKUCIEHHS U Cynbdookucnenus napadunos, OnpeneneHne KOHCTaHT
CKOPOCTH 3apO’KJI€HHUS LIENIU U BBIPOKJIEHHOTO pa3BeTBICHUS Lenu. OrnpeneraeHre KOHCTaHTbI
CKOPOCTH 0OpbIBa LIeNH. MeTo 1 Bpalllaolerocs ceKTopa, UMITyJIbCHOr0 (GOTOIN3a U paauoIn3a.
Meroapsl KOHKYPEHTHOM KHHETHMKH IIPM OIPENEICHUM KOHCTAHT CKOPOCTEH MPOIOJIKEHUS
ueneil. [IpuMeHeHne KOpPpENALMOHHBIX, COOTHOIIEHWW [Ji pacueTra KOHCTAHT CKOPOCTH M
SHEPIrUM AKTUBALMH PAJUAUOHHO-XUMUYECKUX PEAKIU.

Paznen 2. MexaHU3MbI PaIMaAUOHHO-XUMHUYECCKHUX ITPOLECCOB

Beenenue. O3HakOMJIEHHE C OCHOBHBIMU TOHATUSIMHU, COJEPKAHUEM JIUCIUILIAHBI
naHHOro pasfaena. [ToBTopeHue o0uiel cxeMbl pauon3a BEIEeCTB U PacCTaBICHUE aKIIEHTOB Ha
CTaAMSIX PAIN0JIN3a, MEXaHU3MbI KOTOPBIX OYIyT U3y4aThCs B IAHHOM pa3Jiesie TUCIUTUIAHEI.

2.1. Tamma-paguonu3 OMHApPHBIX CHUCTEM KaK CHOCO0 M3Y4EeHHsS MEXaHM3MOB paJHallMOHHO-
XUMHUYECKUX TIPOLIECCOB

Ompenenenne W CrnocoObl MPUMEHEHUS OWHAPHBIX CHCTEM [UISI W3YYCHHS MEXaHU3MOB
paguamoOHHO-XUMHUYECKUX TporieccoB. Ompenenenne W (U3HUECKHUX CMBICT BBIPAKEHUS
KOHLIEHTpAalMi KOMIIOHEHT OMHApHON CMECH C MOMOUIbIO AJIEKTPOHHBIX [0JIeH KOMIIOHEHT.
Pacyér anekTpoHHBIX J0J1eil KOMIOHEHT OMHAPHBIX CUCTEM, UCXOS U3 00BbEMHBIX, MACCOBBIX U
MOJIbHBIX COOTHOIIEHUH KOMIIOHEHT M KOHIEHTPAIlMU OJHOTO U3 KOMIIOHEHTOB, BHIPQ)KEHHBIX B
MOJISIX 3TOTO KOMIIOHEHTA Ha JIUTP BTOPOro KoMrnoHeHTa. [lopsaok miaHupoBaHus, MPOBEACHUS
U 00pabOTKM pe3yNbTaTOB pPAaMOIN3a OWHAPHBIX CHUCTEM C IENbI0 ompenencHus 3(PQexTon
nepeaul  XapakTepUCTUK (SPHEPrUH, IOJIOKUTEIBHOIO 3apsifa, CBOOOJHBIX AIIEKTPOHOB,
CBOOOJHBIX PAIUKAJIOB) OT OJJTHOTO KOMIIOHEHTA KO BTOPOMY.

Tpu cneunduyeckue obracTu AUarpaMMbl CBOWCTBO — JIIEKTPOHHAsI 0T 0OIyuEHHOM
OMHApHOW CHUCTEMbl, B KOTOpHIX Hauboyiee CHUJIBHO MPOSBISIOTCS 3 GdeKThl nepeaayn
XapaKTEePUCTUK OT OJHOTO KOMIIOHEHTa K JApyromy. CBsi3b MEX]y paaualliOHHO-XUMHYECKUM
U3ydeHHeM OWHApHBIX CHCTEM H© METOJIOM aKUENTOpOB B  PaJUWAlMOHHON XHMUHU.
Hcnonb3oBanue TaONMYHBIX JAaHHBIX IO 3HAYEHHSIM MEPBBIX NOTEHLMATIOB HOHU3ALUU, SHEPTHH
AIIEKTPOHHOTO BO3OYKIEHHS, CpPOJACTBA K OJJIGKTPOHY UM pa3pblBa XHUMHUYECKHUX CBS3CH B
MOJIEKYJIaX KOMIOHEHT JJIsl MpeJCcKa3aHusl HaIpaBIEHUI U cOCOO0B Mepeqadn XapaKTepUCTUK
OT OJHOrO KOMIIOHEHTa K JPYroMy B XOJA€ paluoiu3a OMHApHOM CHCTEMBI C pa3HBIM
COOTHOIIIEHUEM KOMITIOHEHT.

[Ipumeps! 1 00BsICHEHUE TATH BUAOB 3aBUCUMOCTEH HAaYallbHBIX PaJUallMOHHO-XUMHUYECKUX
BBIXOJIOB OT COCTaBa OWHAPHON CHUCTEMBI: «aIJIUTUBHAA NpsSIMas», «C MaKCUMyMOM», «C
OTpUIATENILHBIM OTKJIOHEHUEM OT aJIUTUBHOMN MPSAMOID», «C MOJOKHUTEIbHBIM OTKIOHEHUEM OT
aJTUTUBHOMN TIPSIMOI», «C OTPUIATENBLHBIM M TOJOKUTEIBHBIM OTKIOHEHUSIMA OT aJIMTUBHOMN
MIPSAMOI».

2.2. PammanuoHHas yYCTOWYMBOCT M pEAKIMU MOJEKYISIPHBIX M OCKOJIOYHBIX HOHOB
OpPraHMYECKHUX BEIIECTB B YCIOBHUSX MAacC-CIIEKTPOMETPUU B 3aBHCHUMOCTH OT Pa3HBIX
(akTOpOB.

OcoOeHHOCTH OKCIICPUMCHTA, CIUHUIBI U3MCPCHU, (I)I/ISI/I‘-IGCKI/IC, (pI/I3I/IKO-XI/IMI/I‘{CCKI/IC )51
XHMHUYECKHE CBOMCTBA HCOPraHNYCCKUX N OPraHUYCCKUX MOJICKYJI B MACC-CIICKTPOMCTPUHN
QJICKTPOHHOI'O yaapa Hu (I)OTO-I/IOHI/BaLII/II/I C TOYKH 3pPCHUMA CHCI_II/I(I)I/IKI/I paauaninoOHHO-
XUMHWYCCKUX HpeBpaH_ICHI/Iﬁ BCIICCTB. I[Ba OCHOBHBIX croco0a MMPUMCHCHHUS MCTOJO0B MaAcCC-
CIICKTPOMETPUN JIsI HU3YUCHUA XUMHUUYCCKUX CBOMCTB MOJICKYJIAPHBIX KAaTHOH-paJUuKaJIOB H
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OCKOJIOYHBIX HWOHOB OpPraHU4YCCKUX MOJICKYII. Anamus u HHTCpHpCTaliud MacC-CIICKTPOB
AJIEKTPOHHOTO  yAapa OpraHMYecKuX MOJeKyd. Tabnuunple M rpaduyeckue CrocoObl
MNpCACTaBJICHUA JaHHBIX MacCC-CIICKTPOB. CI/ICTeMaTI/IBaHI/ISI u 6213]31 JaHHBIX MAacCC-CIICKTPOB
anekTpoHHoro yaapa (70 »B) MoJieKydl HEOpraHM4YeCKMX M OPraHUYeCKUX BELIECTB.
3J’ICKTpOHHBIC COCTOSIHHUA HMOHOB U IIPOLICCCHI ,Z[I/ICCOI_[I/IaTI/IBHOI\/JI HOHHU3aluM aJIKaHOB,
anmn(paTHYECKUX  COEAMHEHHH C  TreTepoaToMaMH, apOMAaTHYECKUX  COCJUHEHUH U
reTepoapoMaTUYECKUX COEeAUMHEHUNH. Buabpl MOHO- U OMMOJIEKYJISIPHBIX PEAKIMl HOHOB B Macc-
CIIEKTPOMETPHH U COOTHOIIICHNUE CKOPOCTEH 3TUX JBYX MPOIECCOB B 3aBUCUMOCTH OT CTPOCHHUS
HNOHOB U HaBJICHUS.

2.3. Peakuuu oTppiBa aroma BOJOpPOJAa CBOOOJHBIMU pajJvKajlaMd B paJMallMOHHON XHMHHU C
TOYKH 3PEHUS TEOPUH MEPEXOJHOTO COCTOSHUS.

OCHOBHBIE TIOJIOKEHHUSI TEOPUH TEPEXOJHOTO COCTOSHHS MPUMEHUTEIBHO K PEaKIUH
OTpbIBa aTOMa BOJIOPOJa CBOOOTHBIMH paJMKaIaMu B paaualiioHHON xumMuu. CHUHXPOHHBIE U
HECUHXPOHHBIE TOMOJINTHUYECKHE Tpoliecchl. Peakiuu cBoOO HO-paIUKATIBLHOTO 3aMEIICHUS B
anudaTudeckoM psay. HelTpalibHO-, 9K30- W IHIAOTEPMHUUYECKHE TMPOILECCHl. TepMUYECKU
croco0 MHHUITMMPOBAHUS CBOOOJHBIX panukaioB. DOTO-XHUMHUYECKHI CIIOCOO WHUITMUPOBAHUS
CBOOOJIHBIX paJUKaaoB. PamuarmoHHO-XUMHUUYECKUH CIIOCOO0 WHHIMUPOBAHUS CBOOOIHBIX
pagukanoB. MoJeKyIIpHO-UHIYITUPOBAHHBINA TOMOJIN3 KaK CIIOCO0 MHUIIMUPOBAHUS CBOOOTHBIX
panukanoB. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIA KaTalW3 KaKk CIMOCO0 WHUIMHPOBAHUS
CBOOOTHBIX pagukanoB. OOIIMe 3aKOHOMEPHOCTH MPOTEKAHUS IETTHBIX CBOOOTHO-PATUKATIBHBIX
peaknuii. Pacdu€r temmoBbix 3(h(PEKTOB AMEMEHTApHBIX CTAJAUA B PEAKIUAX TaTOTCHUPOBAHUS.
OTHOCHUTENBHBIE KOHCTAHTHI CKOPOCTH pEaKIMil. BiausHue TETUIOBBIX, MOJSPHBIX U CTEPUUECKUAX
3¢ (dexToB HA CKOPOCTH CBOOOHO-PAAMKAIBFHOTO OTPHIBA aTOMa BOJIOPOIA.

4. O0beM yueOHOH TUCUMIITIMHBI

Bun yaeOHo# paboTh 8 cemecTp
3a4yeTHhIC e]1. AkajneM. 4yacoB
OO61ast TpyA0EMKOCTh IUCIUTIIHHBI 4 144
KonTakTHasi paboTa — ayIuTOPHbIE 3aHATHS: 1,78 64
Jlexknuu 0,89 32
[IpakTruueckue 3aHATHS 0,89 32
JlabopaTtopusie paboTs (JIP) - -
CamocrosiTesibHas padoTa 1,22 44
CaMocCTOATENBbHOE U3YUEHUE Pa3IeIOB AUCIIUILIMHbI 0,66 24
Pedepar 0,56 20
Bujabl KOHTpOJIA:
JK3aMeH 1 36
KoHTakTHas paboTa — MpOMEXYTOUYHAsl aTTecTalus 0,4
IToaroroska K 3K3aMeHy 1 35,6
Bua uToroBoro KOHTpoOJIs JK3aMeH
Bun yae6HOMI paboThI 8 cemecTp
3adeTHbIE e]l. AcTpoH. 4yacoB
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OO6mast TpyI0EMKOCTh TUCIUTUTHHBI 4 108

KonTakTHast paboTa — ayANTOPHBIE 3aHATHS: 1,78 48
Jlexun 0,89 28
[IpakTrueckue 3aHsATHS 0,89 28
JlabopaTtopubie paboTs (JIP) - -
CamocrosiTesibHas padoTa 1,22 33
CaMoCTOATENbHOE U3YUEHHUE PA3/IEIOB IUCIUIUINHBI 0,66 18
Pedepar 0,56 15
Buabl KoHTpOJIA:

JK3aMeH 1 27
KoHnTakTHas paboTa — mpoMeXyTo4Hasl aTTecTalus 1 0,3
[ToaroTroBka K 3K3aMeHy 26,7
Buj uTOroBOro KOHTpOJIs JK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl U CHUILIMHbBI
«XHMHUA BBICOKHX IHEPrUii»

1. Heap aucuumiuHbl - GOpMUPOBaHHE y OOYyYarOMIMXCS KOMIETEHIMH B 00JacTH
METO/IOB TE€HEPHUPOBAHMSI YACTUI[ BBICOKMX DHEPIMi M O3HAKOMJICHHE C pa3/ielaMH XUMHHU
BBICOKHMX SHEPruii: raMmma- u 0eTa-u3jIyuyeHue — pajualnuoHHasi XUMHUs; GOTOHBI BUAUMON 1 Y D
o0nacTu — GOTOXUMHUS; ANEKTPOHBI HEBBICOKUX SHEPTUN — MJIA3MOXHUMHUS.

2. B pesyabraTre wuU3yYeHHMs JAUCUMILIMHBI O00y4Yalouuiicsi 1O MporpamMmme
CIeNNATUTETA JOJI/KEeH:

Obnadams ClenyONUMHA KOMIIETSHITUSIMU :

—  CIOCOOHOCTHIO OCYILIECTBIISATH TEXHOJIOTUYECKUH MPOIIECC B COOTBETCTBUH C PETJIAMEHTOM U
UCIIOJIb30BaTh ~ TEXHMYECKHWE CpEICTBAa Ui  U3MEPEHHS OCHOBHBIX  IapaMeTpoB
TEXHOJIOTMYECKOTO TPOoIecca, CBOMCTB ChIpbst U mpoaykiuu (I1K-1);

3nams:

— CTaHJapTHble  (PU3UKO-XUMUYECKHME METOJAbl  M3Y4YCHHUS  PaJAUalMOHHO-XUMHYECKHX
MPOLIECCOB — OMNTHYECKUE, AIIEKTPOXUMHUYECKHE, XpoMaTorpaguuckue U crerupuieckue
MeTo bl uccienoBanus: nHdpakpacuas (MK) u anekrpo-napamarautao peonancHas (J11P)
CHEKTPOCKOIHS.

Ymemu:

— TIUJIAHUPOBAaTh U TMPOBOJUTH HCCIEJOBAHMUS C TOMOIIBID XHMHUU BBICOKHX SHEPTUH,
OTIPEIeNATh KOHIICHTPAIUIO TPOAYKTOB PEaKIIHii;

— TMPUMEHATh CTaHJAPTHBIE U chenupuyeckrue MeTolbl (PU3HKO-XUMUYECKOTO aHaIu3a s
pelIeHUs MPaKTUYECKHUX 3a]1au.

Braoemy:

— CTaHJAPTHBIMHU H crleuu(pUYecKuMu MeTogaMu (U3UKO-XUMHUYECKOTO aHalu3a MpOIECCOB
XUMUU BBICOKUX YHEPTHUH.

3. Kparkoe cogepxaHue 1MCIUILINHBI:
Pasnea 1. JlabopaTopHbIi NPAKTHKYM.

W3yueHnn IUCHMIIMHBI «XUMHUS BBICOKMX HHEPIrUi» HAIpaBIE€HO Ha 3aKperieHHUe
3HaHUH, NOJYYEHHBIX OOYUYaIOIIMMHUCSA B MPEIIIECTBYIOMIMX JUCHUIUIMHAX 1O CIELUAIbHOCTH
(«OcHOBBI siiepHOM (U3UKK U TO3UMETpUn», «Panuoxumus», «OCHOBBI paHO3KOJIOIHN») KaK
[0 OCHOBaM B3aMMOJEHCTBHUS H3JIy4eHHH C BEIIECTBOM, TaK M IO MpoOiieMaM OXpaHbI
OKpyXarolei cpensl W BompocaMm Oe3omacHocTH. B coctaB nmaGopaTOpHOTO IpakTHKyMa
BKJIFOYEHBI pabOThI, 0XBAaTHIBAIOLIHNE CIECTYIONIYIO TEMATUKY:

— Meromp! Hccae10BaHus TPOMEXKYTOUHBIX YacTull B XBD (Ha mpuMepe HOHOB U paJUKajoB);
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— OcHOBHbIE IOHATHUS U 3aKOHBI (DOTOXUMHUH;

— [Ina3moxumus, o0mIue MOHATHS U 3aKOHOMEPHOCTH;

— IInazMoxumMuyYecKkue TEXHOJIOTMH (CTauu, IPUHIUIIBI OpraHU3aliy, arnaparypa);
— CBoOonnbie pamukaisl B XBD u ux peakuuu;

— IIpeBpamenus Bo30yxaeHHBIX cTostHUNA B XBD. Jlnarpamma S16:10HCKOTO;

— TIpobnembl pagro3KOJIOTHH..

4. O0beM yueOHOH JUCHTUNJIMHBI

8 cemecTp
Bun yaeOHoli paboThI B 3auetnbIX B akazeM. acax
SIMHMIIAX
OO0uiasi TPy10€eMKOCTb IV CIIUTIJIHHbI 2 72
AyIMTOpHBIE 3AHATHS: 0,89 32
JlabopaTopHbie pabOTHI 0,89 32
CamocrosiTesibHas padora: 1,11 40
KoHTakTHas camocrosiTenbHas paboTa 111 0,2
[ToaroroBka k 1a60paTOpHBIM paboTam ’ 39,8
Buja uTOroBOro KOHTpOJIsi 3auer
8 cemectp
Bun yue6noit paboTbl B 3aueTHEIX
B actponom. vacax
€AMHUIIAX

O01mas TpyA10eMKOCTh JUCHUIIIIHHbI 2 54
AyIUTOpPHBbIE 3AHATHS: 0,89 24
JlabopaTopHbie pabOTHI 0,89 24
CamocrosiTesibHasi padora: 1,11 30
KonTtakTHas camocTosiTebHas paboTa 111 0,15
[Toarororka K 1abopaTopHbIM paboTam ’ 29,85
Buja nToroBoro KOHTpoOJIst 3auer

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«PagnannoHHoe MaTepuaJioBeIeHHE)

1. Heap aucHMIUIMHBI - (OPMUPOBAHHME KOMIETEHIMH B OOJIACTH pPagHaIlHOHHO-
XUMHUYECKHX W  DPaAdalMOHHO-(PU3NYECKUX IIPOLIECCOB, OINPEICISMIONNX paJdalliOHHYIO
CTaOWIBHOCTh HEMETAJUIMYECKUX TBEPABIX TEd, a TAaKkKe B O0JACTH NPAKTHYECKUX ACIEKTOB
UCTOJb30BAHUS METOJOB pPaJUallMOHHBIX TEXHOJOTHMM B pEIIeHUH MpOoOJieM COBPEMEHHBIX
HaHOTEXHOJIOTHH.

2. B pe3yabrare wu3y4YeHHs JMCHMIUIMHBI oOOydalumiicd MmO mNporpaMmme
CHEHATUTETA 0JI/KEeH:

Ob6nadamp CleAYIOIUMHU KOMIIETCHIIUAMU:

— CIIOCOOHOCTBIO AHAJIM3MPOBATH TEXHOJOIMUECKHH IMPOLECC, BBISABIATH €ro HEIOCTaTKH U
pa3pabaTbIBaTh MEPONPUATHS 0 ero coBepuieHcTBoBaHMIO (I1K-3);

— CIIOCOOHOCTHIO OILIEHMBATh PaJHALMOHHBIE 3(P(PEeKThl B3aMMOJEHCTBUS M3ITydeHUsI BBICOKOU
SHEPTMHM C BEIIECTBOM, MHCIOJb30BaTh WJIM MHUHMMU3UPOBATH TOCIEACTBUS ATOTO
B3aumoaeiictus (IICK 5.1).

3uams:
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—  METOJbI MOJYYEHHS BBICOKOMOJIEKYJIAPHBIX COEUHEHH,

—  METOJbl OLCHKU PAAUALMOHHON YCTOMYMBOCTH PA3JITMYHBIX MATEPUATIOB;

—  0COOCHHOCTH KAaTHOHHOW PaIMallMOHHON TIOJTMMEpPU3aIlNH;

— 0COOCHHOCTH aHMOHHOUW paTUaIlMOHHON IMOJIMMEPH3AIUH;

Yuems:

— BBIBOAUTH YPAaBHEHHE I CKOPOCTH PAAUALMOHHOW pPaJMKaJIbHOW TIOJUMEpPHU3aLNU U
KOHIICHTPAIIUM PACTYIIUX PAJUKAIOB TPU HU3KUX, TMOBBIIMICHHBIX WU OYEHb OOJBIIUX
MOIITHOCTSX JI03;

— TMPOW3BOJUTH  pacyeT  pPaJUAUMOHHO-XMMHUYECKOTO  BBIXOJA  MOJHUMEPHU3ALMUU  JUIS
OJTHOKOMITOHEHTHBIX 1 MHOTOKOMIIOHEHTHBIX CHCTEM

Braoemy:

— MeTOoJaMHu OIEHKH paJUallMOHHBIX 3((EKTOB B3aUMOJCUCTBUS H3ITYUCHUN BBICOKOU

SHEPIUU C BEIIECTBOM.

3. KpaTkoe coaep:xaHnue JUCHUILTHHBI

BBenenue

3amaun JUCITUTITUHBI. [Ipumenenue B MPOMBIIIJICHHOCTH ~ PaaualiOHHO-
MOJIMMEPHU3AMOHHBIX TPOIIECCOB: paauallMOHHAs TOJMMEpPU3aIusi MOHOMEPOB B IMOPHUCTHIX
Marepuanax (IpeBecuHe, Oymare W T.I.), paJdallMOHHAs TPUBUBOYHAS TOJMMEpU3AIUs psla
MOHOMEPOB Ha Pa3JIMYHBIX MOJMMEPHBIX MaTepuaax.

[IpuMeHeHre MONMMEPHBIX MaTEepPHATIOB B PEAKTOPOCTPOCHHU, KOCMUYECKOW TEXHUKE.
Brnusiaue msnydeHus Ha MEIUIIMHCKOE 000PYIOBaHUE, M3TOTOBJIECHHOE M3 IUIACTUYECKUX Mace,
MIPU PAIMAIIMOHHON CTEPUIIU3AIIIH.

Metoasl MOJydyeHUsT BBICOKOMOJIEKYISIPHBIX coeluHEeHHH. [loHsATME O pagukaabHOM U
MOHHOM MEXaHU3Max nojumepusmanuu. [IonsTue o romonoauMepu3anuy U COMOIMMEPHU3ALUN.
[Tomumepuzanust B Macce, pacTBope W ra3oBoi (aze. OMynbcuOHHass U TBepaodazHas
MOJIMMEPU3aLIU.

CymmapHasi SHeprus aKTUBAIMK MMOJTMMEPU3aLUU IPU BEIIECTBEHHOM U (POTOXUMUYECKOM
WHULMUPOBAHUU. VICTOUYHMKN MHULIUAPOBAHUS.

Paznea 1. OOpa3oBaHue MOJUMEPOB IO/ AeHCTBHEM HOHU3HMPYIOLIEr0 W3JIy4eHHs
(paguanMOHHAA MOJMMeEPU3aLHs)

1.1. O6mue BONpPOChl paANAITMOHHON OJIUMEPH3AINT

Buzabl mHMIMATOPOB B paguanMoHHONW nonumepusauuu. lIpenmymecTtBa M HeOOCTaTKU
paauanMoOHHON MoJIMMeEpHU3alnu. PaaualnmoHHO-XMMHMYECKUI BBIXOJ MONUMepu3auuu. Pacdér
paguanMOHHO-XMMHUYECKOTO  BBIXOJA  MOJUMEPU3alMM s  OJHOKOMIIOHEHTHBIX M
MHOTOKOMIIOHEHTHBIX CHCTEM.

MexaHu3M 1OpoLEcCcOB paAMallMOHHOW mnonumepuszainuu. Cragum HMHULMUPOBAHUS,
3apO’KJCHUS 1IeTH, POCTa LIETIH U 0OpbIBa IEIH.

Biusinue cTpykTypbl MOHOMEPA U YCIIOBHI MPOBEAEHUS PEAKLIUA HA MEXaHU3M IIpoLecca.

1.2. MexaHu3Mbl U KMHETUKA PAJIMKAILHON ¥ MOHHOUW palalliOHHON MOJIMMEepHU3aluu

PanukanbHas paauanvoHHas TnoJuMepusanusa. BbIBOL ypaBHEHMS Uil  CKOPOCTH
paaualMoOHHON paJUKaIbHOM MOJUMEPHU3ALMM W KOHLEHTpPALMU PACTYIIMX PaJUKalIOB MpH
HU3KHUX, TOBBIIMICHHBIX M OYEHb OOJBIIMX MOIIMHOCTSIX 103. lloHATHE O TenoMepu3aIui.
N3meHeHne MOJEKyIspHOM Macchl MOJMMEPA, €€ 3aBUCUMOCTh OT CKOPOCTH MHULIMHPOBAHUSI.
Bnusiane TemmnepaTypel Ha CKOPOCTh pPaJUMallMOHHOM MOJMMEpU3AalMM U Ha MOJIEKYJISPHYIO
Maccy mnoJiuMepa. BiusHue MNOrIomeEéHHOM 103l Ha MNOJUMEpHU3alUI0. BiusHue creneHu
MOJIMMEpPHU3alliid  MOJIEKYTbl MOHOMEpa Ha mojuMepusanuio. [enb-aQpdexT. AKTHUBHOCTDH
CBOOOJHBIX PAJIUKAIOB MAaKPOMOJIEKYJISIPHOH IIETH B 3aBUCUIMOCTH OT UX CTPOSHUSL.

WNonHas paguanmoHHas noiauMmepusanvs. MexaHu3Mm M KMHETHKAa MOHHOM paAvallMOHHON
noymMepu3aui. OcoOeHHOCTH KAaTHOHHOW paJHalMoOHHOW monuMmepu3anun. OcoOeHHOCTH
AHUOHHOUM paJMallMOHHOW monuMepu3anuu. [Ipu3Haku HOHHOTO MexaHu3Ma. M30upartenbHas
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MOJIMMEPH3aIs I MOHOMEPOB, CIIOCOOHBIX K TOJUMEPU3AIIHH, KaK 10 PAIUKAITBHOMY, TaK U
110 HOHHOMY MEXaHU3MY.

1.3. Pajmaiimonnas moymmMepu3aiis B TBEPIOH ¢aze. MexaHW3M U KHHETHKA IpoIiecca

OcobeHHOCTH paguaIiOHHOW TBEpa0¢a3HON NoIMMepU3ali. Biusaue TemmepaTypsl U
MOIIIHOCTH JI03bI HA CKOPOCTH mosimMepu3anuu. [loct-a¢dexr.

PanukanbHblii MEXaHU3M MOJUMEPHU3ALUU TPU BBICOKHX Temmeparypax. [lomumepusanus
NPy HUBKUX TEMIlepaTypax TMpU Yy4dacTHH BO3OYKIEHHBIX MoJiekyn. [lomumepusanus ¢
pa3MbIKaHUEM KOJIbI[a MOHOMEpPA, TPOTEKAIOIIasi 0 HOHHOMY MEXaHU3MY.

3aBUCUMOCTh  CKOPOCTH  TOJIUMEpPU3AIMU  OT  MPUPOJBI  MOHOMEpa, CTENEeHU
KPUCTAJUTMYHOCTU TBEPIOM (pa3bl, Xapakrepa YIMaKOBKM MOHOMEpA B KpUCTAILIE, MPUPOILI U
KoJm4yecTBa Ae(peKToB B KpUCTalIe, (a30BOTO COCTaBa CUCTEMBI MIOJIUMEP — MOHOMED.

1.4. [IpuBUBOYHAs COTIOJUMEPHU3AIIHS

[IpuBHBOUYHAST COMOJMMEpPHU3AINS C TOYKH 3PEHHS BIMSHHS JIEUCTBUS HOHU3UPYIOIIETO
m3nydeHus: Ha mnojumep. OOpa3oBaHHWE AaKTUBHBIX IEHTPOB B mojumepe. l[lomumepusanms
MPUBUBAEMOTO MOHOMEpa Ha MOBEPXHOCTH U B MPHUMOBEPXHOCTHBIX CJIOSIX OOJY4EHHOTO WIH
00JTy4aeMoro mnojgumepa.

MonudunrpoBanye MaTepragoB METOJOM paJUalliOHHON IPUBUBOYHON MOJIMMEPHU3ALUU.
OcHOBHBIE METOJIBl PAJAMALMOHHONW MPHUBUBKU: 1) HEMOCPENCTBEHHOE OOJIyY€HHUE CUCTEMBI
MOJIMMEP — MOHOMED; 2) METOJl MPEeABAPUTEIHHOTO 00JydeHUs MOHOMEpA; 3) MEPOKCHIHBIN
MeTO/I; 4) CIITMBaHKE IBYX MOJTUMEPOB.

Pa3nen 2. /leiicTBMe HOHM3UPYIOLIUX U3JIYYeHUI HA MaTEePHAJIbI

2.1. Pajpyosv3 mMOAMMEpPOB W MEPBUYHBIE MPOAYKTHI, IOJYyYaeMble MpPU PaAUOJIN3E
IOJIMMEPOB

3axBaueHHbIE U COJbBATHPOBAHHBIEC 3JEKTPOHBL. OOpa3oBaHHE MOJIOKUTEIBHBIX HOHOB.
Helitpanuzanusi HWOHOB B pe3ylbTare peKoMOWMHAIMU C dJekTpoHamu. (OOpa3oBaHue
BO30YKAEHHBIX MakpoMoJiekyll. [lepenada 3apsia akientopam, NpUCYTCTBYIOIIUM B MOJIMMEPE.

Bo3uukHOBeHME BO30YKIEHHBIX COCTOSHUN: 1) MpU HEMOCPEACTBEHHOM BO30YXKIECHUU
WOHU3HUPYIONIUM H3TydeHUEM; 2) MpuU peKoMOMHanmuu HOHOB. Pomb 100aBOK B mepemaye
SHEpruu BO3OYXKIEHHUS. BHyTpUMONEKylIspHas M MEKMOJEKYIspHas Iepenadya SHEpruu
BO30YX/ICHHSI.

O6pazoBanue CBOOOJHBIX PaJMKaJIOB MPU BO3ACUCTBUM HMOHU3UPYIOIIETO H3IIy4eHHUS Ha
nonuMep. Pacnag Bo30yxI€HHBIX Mosiekyid. [IpeBpaiieHuss MaTepHUHCKHX MOJIOXKHUTEIbHBIX
MOHOB. B3ammojeicTBuEe 3JIEKTPOHHO-AaKLUENTOPHBIX TPYNI MaKpPOMOJIEKYJ C 3JIEKTPOHAMHU.
Peaknuun atomoB Bogopoia.

Tpu ocHOBHBIE TpyIIbl CBOOOJHBIX PAIUKAIOB, BO3HHUKAIOUIME IPH PaaUOJIN3E
nonuMepoB: 1) MakpopaAuMKaibl; 2) HHU3KOMOJEKYJISpHbIE paiuKaibl; 3) pajuKabl,
oOpazymoiuecs B pe3yibTaTe MpeBpallleHuid MoJieKyl 100aBok U mpumeceid. [lpenenbHas
KOHILICHTpALlUs ~ paJuKaloB, €€ 3aBUCUMOCTb OT MPUPOJbl paaukaioB. Tepmuueckas
cTaOWiIbHOCTh  pagukaioB. llpeBpamienuss pagukajioB B MOJUMEpax: JIuUMEpHU3aIus,
JUCIPONOPLUMOHUPOBAHNE, paciaj, U30MepU3alsl, B3aUMOICUCTBUE C KUCIOPOIOM.

2.2. Xumnueckre U GU3NKO-XMMHYECKHE MPEBPAIICHUS MTOJIUMEPOB MPH 00IydYeHUN

CuruBanue (0Opa3oBaHue MOMEPEUHBIX MEKMOJIEKYISIPHBIX CBsi3el). JlecTpykius (pa3psiB
CBsI3€H B IJTaBHOM II€MH U B OOKOBBIX I'PYIINAX).

Tunbel cmmBaHus.  YIIydllleHME  psila  CBOWCTB — MOJMMEPOB NpPU  CHIMBAHUU.
[IpeuMyIieCTBEHHO CIIMBAIOUIMECS W MPEUMYIIECTBEHHO JIECTPYKTHPYIOLIUE MOJIUMEPBIL.
YMeHbllIeHHe MOJIEKYIISIPHON MacChl OJIMMEpa NP AECTPYKIUU.

[ToapobHOE paccMOTpeHHE CITMBKY HA TIPUMEpE MOTHITHUIICHA.

PannaninoHHO-XMMUYECKUH BBIXOJ| CIIMBKU IO YKWCIY MOHOMEPHBIX CBSI3€Hd U MO YUCITY
MOTEPEYHBIX CBS3EH.

I'enb-oOpazoBanne u renb-dpakmus. 3omb-¢pakuus. CBsS3b MEXAYy paaualliOHHO-
XMUMHYECKUM BBIXOJOM CIIMBKH, JO30W Teleo0pa3oBaHMs U CPEIHEUUCICHHON MOJEKYISPHON
Maccoi MoJIMMepa.
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MexaHu3Mbl CITUBAHUS TIOJTUMEPOB.

OTnuure ACCTPYKUMU OT JAenojauMepu3anuu. PaccMoTpeHue NeCcTpyKIMU Ha NpHUMepe
MOJMMETHWIMETaKpWIaTa U MOJUH300yTWiIeHa. BpiBoag ypaBHeHHMS g paguallMOHHO-
XUMHUYECKOTO BBIX0/I1a JECTPYKIIUHU.

l"azoBbizenieHne ipu OOMYYEHHH MOJMMEPOB. MeXaHU3M BO3HMKHOBEHHS Ta3000pa3HBIX
npoaykToB. OOnydeHHe TONHMITHIEHA W TBEPAOrO H-TeKcaHa. B3amMojeicTBue aTOMOB
BOJIOPOJIa C TIOJUMEPHBIMH I[EMsIMH C OOpa3oBaHUEM ATKWIBHBIX MaKpOPAIHKAIOB.
MOHOMONEKYIISIpPHOE OTIICIUIEHUE BOJOPOJAAa OT IPOMEXKYTOUHBIX IPOJYKTOB PpaguosIn3a
MOJIMATIIICHA (TIEPBUYHBIX M BTOPUYHBIX MOHOB, BO30YXIEHHBIX MOJICKYN). BbIxoa Bomopona
P PaHoIN3€e HOIUIPOIHIIICHA.

[Ipomeccrr, mpoucxonsdmue npu OOTy4YEHUH TOJUCTUPOJIA, TOJUMETHIICTHpOIa U
MOJIMMETUIIMETaKpHUIIaTa.

®dakTopsl, BiustonMe Ha 3QPEKTUBHOCTD OKHUCIEeHHs: 1) amopdHBIe 001acTU TOJIMMEpa;
2) TonmuHa 00pa3lia U PHIXJIOCTh MHUKPOCTPYKTYPHI, 3) MOIIHOCTH N03bI; 4) TemriepaTypa
okucnenus; 5) nasnenue. l[lonstue o miactudukaropax. IlocTpaguanmoHHOE OKHCIIEHUE,
MPUYUHBI €70 BO3HUKHOBEHUS. [IoHsITHE 00 aHTHOKCHAAHTAX.

2.3. V3venenune (UUYECKUX W MEXAHUYECKHX CBOWCTB TOJHUMEPOB B PE3yIbTaTe
ob6myuenus. PaguanmronHas cTOWKOCTb MOJIMMEPOB

Bnusinue oOnydeHus Ha ¢u3znyecKkue CBOWCTBA MOJUMEPOB. V3MeHEHHe 3IeKTpHUYecKUX
CBOWCTB TMOJMMEPOB TMpu oOmydeHuu. I[loHsATHE O pagMAIIMOHHOW AJIEKTPOIPOBOJTHOCTH.
NmMmynbcHas pagyuaniioHHAs JIEKTPOIPOBOJHOCTh (MIHOBEHHAS W 3a/iep KaHHast). 3aBUCUMOCTD
paguaMOHHOM  DJIEKTPOTIPOBOJHOCTH OT MOIMHOCTH J03bl. [IpUMEHEHHE MOJMMEpPOB,
M3MEHSIONIHNX AJICKTPONPOBOTHOCTH, B TEXHUKE.

N3menenne MexaHWYeCKHX CBOWMCTB TMOJIMMEPOB IpH obOmydueHun. Bospacranue momyns
YOPYrOCTH MPHU CHIMBAHWM. YBEIWYEHUE CKOPOCTH IMIOJI3YYECTH IIPU  BO3JACHCTBUHU
MOHU3HUPYIOLIET0 W3iydeHHs. CHUKEHUE JIUTEIbHOM MNPOYHOCTH WM JIOJITOBEYHOCTH IPHU
o0nydyeHHH. YBENWYEHHE W YMEHbIIEHUE CTENeHH KPHUCTAJUIMYHOCTU TMPU BO3AECHCTBUU
pamuaruu. TepMmoycakuparonuecss Marepuanbl. [lonstue 00 <« ddekre mnamsarmy s
MOJIMMEPOB WJIM CTPEMJICHHE BOCCTAHOBUTH UCXOIHYIO (JOPMY H3-3a MPOCTPAHCTBEHHON CETKU B
CTpYKType nojinMmepa. IIpumenenue 3Toro cBoicTBa B IPOMBIIILIEHHOCTH.

PannannoHHas CTOMKOCTh MOJIMMEPOB. 3aBUCHUMOCTb PpPaJUalMOHHOM CTOMKOCTH OT
MPUPOJIBI  TIOJIUMEpA, €ro XUMHYECKOW CTpyKTypbl. Cnektpsl OIIP crabunm3npoBaHHBIX
AJIEKTPOHOB OT J03bl H3dydeHusa. ['nbenb CTaOMIM3UPOBAHHBIX 3JIEKTPOHOB IMPH pa3orpese.
[Ipupona snekTpoHHBIX JIOBYIIEK. PanuanvoHHas 3amura. AHTHpagbl M HUX INPUMEHEHHE.
3amuTa THMa «ryOKu». 3aluTa TUIIA <OKEPTBBD».

2.4. PajinaniioHHas CTepUIN3alus

Pagnanonnas oOpaboTka B MNUIIEBOW W MHUKPOOMOJIOTMYECKON MPOMBINITICHHOCTH.
Pammanss B cenmbckoM  xo3siiictBe. PanmumanuonHas crepunuzanus  MenoOopynoBaHUS U
MEIMUMHCKUX TIpenaparoB. KpaTkas cpaBHUTEIbHAs XapaKTEPUCTHUKA METOAA PaJUallMOHHOU
CTEpWJIN3aLMU U CPABHEHUE C IPYTUMH METOJIAMHU.

2.5. PajinaniioHHas XuMus KOHCTPYKIIMOHHBIX MaTe€pUalioB
[Ipupona nedekToB KpUCTAITMYECKON pEemETKH (BaKaHCHUU, aTOMBl BHEIPEHUS, AUCIOKAIINH,
LEHTPbl OKpacku). JledeKTbl KpHUCTAIUIMYECKOW pemIéTky, BO3HUKAIOIIME TMpH JEHCTBUU
MOHU3UPYIOHIETO M3iydeHus: ¢ pazauudbiMu JIIID. OcHOBHBIE MeXaHU3MBI pagUallMOHHBIX
MOBPEXACHUN TBEPAOrO Teja. XapaKTEepUCTUKU TBEPAOTO Tela, YYBCTBUTEIBHBIE K
MOBPEXKJAIOIIEMY JEHCTBUIO pagualuu (TEIJIOBbIE, 3JIEKTPOMArHUTHBIC, ONTHYECKHE U T.1.).
[lepeHoc oHepruu MO KPUCTAIITMYECKOW peméTrke (MUTpalus JKCHUTOHOB). PaauanuoHHbIE
3hdekThl B TBEPABIX OPraHMYECKUX M HEOPraHWYECKUX COoeAMHEHUsX. DPdexr kieTku.
Pannonun3 TBEpABIX HUTPUTOB U NEPXJIOPATOB. PaguanuoHHBINA MeTepOreHHbI KaTanu3. BiusHue
M3ITy4eHUs Ha aJICOPOIUIO U KHHETHKY PACTBOPEHHS.

4. O0bemM yueOHOM TUCHHMILINHBI
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8 cemectp

Bun yueonoid paGoret B 3auetrnrix | B akanmewm.
eAMHUIIAX yacax
O01mas TpyA0eMKOCTb IMCIHIIJIMHbI 4 144
KonTakTHast paboTa — ayAuTOpPHBIE 3aHATHSA 1,33 48
Jlexuunu (Jek) 0,45 16
[IpaxTnueckue 3anstus (113) 0,90 32
CamocrositesabHas padora (CP) 2,67 96
[ToaroToBka K KOHTPOJBHBIM paboTam 1,56 56
KonrtakTHas camocTosiTenbHas pabota 1,11 0,2
CamMmocTosATeNnbHOE U3YUEHUE Pa3IeTIOB JUCITUTIIMHBI 39,8
Buabl koHTpOJIA:
3auer +
Bua uroroBoro KoHTpoJIsi: 3a4er
8 cemecTp
Bun yuebHol paboTe! B 3auernnix | B acrp.
€AMHULIAX gacax
O01mast Tpya10eMKOCTb JUCHHUIIIIHHBI 4 108
KonTakTHasi paboTa — ayIuTOPHbIE 3aHATHUSA 1,33 36
Jlexuunu (JIek) 0,45 12
[Ipaktuueckue 3ausarus (113) 0,90 24
CamocrositeabHas padora (CP) 2,67 72
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,56 42
KonTtakTHas camocTosiTenbHas paboTa 1,11 0,15
CaMocToATENbHOE U3YUEHUE PA3/IEI0B AUCITUIIIMHBI 29,85
Bujabl KOHTpPOJIA:
3auer +
Buja nToroBoro KOHTpoOJIs: 3auer
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AHHOTAIUs padoyeil MPorpaMMsbl AU CHHUIIHHBI
«PainalnuoHHbIe MPOIECCHI U ANMNMAPATHI»

1. Heap aucuumimHbl — GOPMHUPOBAHHE KOMIIETEHIMI B OOJIACTH TUIAHUPOBAHUS M
[IPAKTUYECKOIO  BBIMNOJHEHHWS  pacyeToB  ammaparoB Uil PaJualMOHHO-XMMHUYECKHX
IIPOU3BOJICTB..

2. B pesyabrare u3ydYeHusi AUCHMILVIMHBI oOOydYalomuiics 1O mporpamme
CIEeNMAJINTETA JOJIKEeH:

Obnadams CIENyIOIIUMA KOMIIETCHITUSMU
— CIOCOOHOCTBIO aHAIM3UPOBATH TEXHOJIOTUYECKUN TPOIIECC, BBISBIATH €r0 HEJOCTATKH U

pazpabaTeIBaTh MEPONPUATHUS O ero copepuieHcTBoBanuto (I11K-3);

— CIOCOOHOCTBIO  CaMOCTOSATEIBHO  BBIMOJHSTH ~ MCCIEAOBAHHWA C  HCIOJb30BaHUEM
COBPEMEHHOM  ammapaTypbl M  METOJOB  HCCJIENOBaHUS B  00JacTM  OOBEKTOB
poQecCHOHANIbHON JESITENbHOCTH, IMPOBOAUTH KOPPEKTHYIO 00pabOTKy pe3yibTaToB H
ycTaHaBIUBaTh ajiekBaTHOCTH Moaenet ([1K-10);

— CIOCOOHOCTBIO MPEACTaBIATh Pe3yibTaThl HCCIENOBaHUS B (opMax OTYETOB, pedeparos,
nyOnuKauil ¥ MyOJUYHBIX O0OCYXKJIEHUH, CHOCOOHOCTBHIO (OPMYIHPOBATH MPAKTHUECKHE
PEKOMEHAAIINHY IO UCIIOJIb30BaHUIO PE3YIbTAaTOB HayuHbIX UccinenaoBanuii (I1K-12);

— CIOCOOHOCTBIO OIIEHMBATh PaJUallMOHHBIE YPPEKThl B3aUMOJCHCTBUS U3TYyYEHUS BBICOKOMN
SHEPrud C BEIIECTBOM, HCIIOJIb30BATh WM MHUHHUMHU3HPOBATh IOCJEICTBUS OITOTO
B3aumoeiicteus (IICK 5.1).

3Hamy:

— OCHOBHBICE HCTOYHUKH HOHHU3HMPYIOIIErO W3Iy4eHHUs, MCIOJBb3yeMblE B paJHallIOHHO-
XMMHYECKON TEXHOJIOTUH;

—  OCHOBHBIE TEXHOJIOTMYECKNE XapaKTEPUCTUKH PaAHOHYKIIUIOB;

— OCHOBHBIE NpaBUIa o0ecredeHns: 6e30MaCHOCTH PAJUALIMOHHO-XUMUYECKUX TPOU3BO/ICTB.

Ymemn:

— BBINOJHATH PACYETBl  TEXHOJIOTMYECKMX XapPAKTECPUCTUK PATUOHYKIMIOB, aIllapaTos,
OMOJIOTUYECKOH 3aIlUThI;

Bnaoemw:

- METOJaMH pacueToB pPaJUuallMOHHO-XMMHUYECKHX allapaToB.

3. Kpartkoe conepkanue JTUCHHILIAHBI

Beenenue. [Ipenmer u meTobl paauanroHHO-xuMuaeckoit Texuonoruu (PXT). Kparkue
HUCTOPUYECKUE CBEIEHHUA. 3aJadyd M MECTO JAMCLUMIUIMHBI B MOATOTOBKE CIEHHUAIUCTA IO
paaualiOHHON XHUMHUH.

Paznen 1. OcHOBHBbIe THIBI HCTOYHMKOB, MCIOJIb3yeMble B PaJIMAlMOHHO-
XHMHYECKOH TEeXHOJOTHMH.

1.1. HMcnoab3oBaHHe SIIEPHBIX PEAKTOPOB Jisi TNPOBeAeHHs] PaTAANNOHHO-
XHMHYECKHX CHHTE30B. PacnpeneneHue sHEPTUM BBIJCISIONICHCS MIPU PEAKIIUN JICICHHS SAep
TSKEJIBIX 3JEMEHTOB. BO3MOKHOCTH MCIOJIB30BAaHUSl PA3JIMYHBIX BHUJIOB M3IYYEHUS SIIEPHOTO
peakropa Uil WHULMMPOBAHUS PAAUAIMOHHO-XMMHUUYECKHX IMpoleccoB. PanmanunoHHbIe
KOHTYpBI.

1.2. PagnanmoHHO-XHMHYECKHE YCTAHOBKH C Y-HCTOYHMKaMu. (OCHOBHbIE
paguoHyKIu bl ucnonb3dyeMbl B PXT, MeToapl ux nomyyeHus. 3akpbITble HCTOUHUKH: OCHOBHBIE
TUTBL, BO3ACUCTBUA Ha UCTOYHUKU. OOmyuarenn, ux kKiaccudukanus. PaguannoHHo-
XUMHYECKUE YCTAHOBKH, WX KIacCHUpUKaAIus. PaauanmoHHO-XUMHUYECKHUE YCTAaHOBKH ISt
HayYHO-HMCCIIEI0OBATENbCKUX padoT, WX Ha3HAYCHUEe, MPUMEpPHl. PaanannoHHO-XUMHYECKHUe
YCTaHOBKH ISl OTIBITHO-KOHCTPYKTOPCKUX pabOT, UX Ha3HAYCHHE, MPUMEPHL. TeXHOIOTHYECKHe
paaualMoOHHO-XUMUYECKHUE anmnaparbl, UX Ha3HAYeHHE, NMpUMepbl. MeponpusiTus Mo 3alluTe
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panuanMoOHHO-XUMUYECKUX YCTAaHOBOK, HOPMaTHUBHAS JTIOKyMEHTALMs B 00OJACTH MCIIOJIB30BAHUS
HMOHU3UPYIOLIETO U3JIy4eHUS JI1 XUMUYECKUX IIPOU3BOJICTB.

1.3. PaqmanimoHHO-XMMHYeCKHe YCTAHOBKH C YCKOPHUTEJSIMH 3JIEKTPOHOB. MeTo1bl
YCKOPEHMS 3apsDKCHHBIX YacTUL. YCKOPUTENIM MPSIMOro JIEWCTBHs. JIMHEHHBIE YCKOPHTEIN.
NHayKunOHHBIE YCKOpUTENU. JIMAarHOCTHKA ITy4KOB 3apsDKEHHBIX 4YacTUL. TpaHCOpTHpOBKa
IIy4KOB 3apsDKEHHBIX 4YacTull. PanuanuonHas 0e30macHOCTh NpU pabOTE Ha YCKOPUTENSIX
3apsUKEHHBIX  vyacTull.  lIpukiaaHele  DpUMEHEHMS  YCKOpUTENeM B MEIHMIMHE U
IIPOMBIILIIIEHHOCTH.

Paznes 2. Peanu3oBanHble paiiallHOHHO-XMMHUYeCKHe ITPON3BO/ACTBA.

2.1. PaguanMoHHO-XMMHYECKHl  CcHHTe3. PajiuallMOHHO-XMMHUYECKUX  CUHTE3
OpOMUCTOr0 3THJIa, TEIIOMEPOB, 3JIEMEHTOPraHUUYECKUX COEIMHEHUN; MPOIECChl XJIOPUPOBAHMUS,
CyIb(OOKHUCIIEHUS, CYIIb(POXIOPUPOBAHUSI.

2.2 PagnanuonHoe MoauGUIHMPOBaHUE MaTepHuaJoB. Pannannonnoe
MOAU(PUIMPOBAHUE TMOJIMMEPOB, OMONOIUMEPOB, HEOpraHuyeckux marepuanos. [lomyueHue
JPEBECHO- U OETOHOTIOJIMMEPHBIX MaTepraioB. OTBEpkKICHHUE JaKOKPACOUHBIX MOKPBITHI.

2.3. Hcnoab3oBaHHe MOIIHBIX HCTOYHHKOB HOHM3HMPYIOLIEr0 M3JIyYeHUs B
MeauuuHe. PanuanyoHHas — cTepuUiIM3alUs  MEIUWUIUHCKONW  MPOAYKIUH, CTEpUIM3ALIMS
OMOJOTHYECKUX O0BEKTOB.

24. Hcnoab3oBanue HCTOYHUKOB HOHU3UPYIOLIIETr 0 U3J1y4eHust B
NPHPOJI00XPAHHBIX MeponpUATHAX. OUHMCTKAa CTOYHBIX BOJ, BHIOPOCHBIX ra3oB. CTepuin3anus
KaK MeToJ] 00pBhOBI C BPEAUTEIISIMH.

Pa3nen 3. Pacuersl paaMaliuOHHO-XMMHYECKHUX alNIapaToB.

3.1. CooTHoumeHHe MeXKIY eIUHMIAMH, HCHO0Jb3yeMbIMH B PaJAUANHOHHO-
XMMHMYECKOH TeXHOJOTMH. OHEpPrusi HOHU3UPYIOUIETO U3JIY4YeHHUs] OCHOBHBIE EIWHHUIBI U
COOTHOILIIEHHE MeXy HUMHU. [lornomenHas a03a, SKCIO3UIIMOHHAs /1033, SKBUBAJICHTHAs 11034,
OCHOBHbIE €IMHHUIBI U COOTHOLIEHUE MEXIy HUMH. AKTUBHOCTb PaJUOHYKIHJIOB, OCHOBHBIE
€IMHULIBI U COOTHOILIEHNE MEXTy HUMU. PacueT raMMa-nocTosHHOM paJloHyKInIa.

3.2. Pacyer mnpoM3BOAMTEJbLHOCTH anmaparoB. PacueT MaccoBBIX W JIMHEWHBIX
K03 (UIIMEHTOB B3aUMOJCHCTBUSI JIEMEHTOB, MPOCTHIX BEIIECTB U X cMecell. Pacuer yacTHBIX
1 o0u1ero ko3(pPUIIMEHTOB MOJIE3HOTO ASHCTBUS PaIUAllMOHHO-XHUMHUYECKOTO arnmapara.

3.3. Pacuer OmMoJOrM4ecKoOM 3amUTbI. Buasl OMOJOrMYECKON 3alllUTHL. 3alura
paccTOssHUEM U C MOMOUIBIO 3alIUTHBIX 3KpaHOB. llopspok pacdera OHOJIOTHYECKON 3alUTHI
PaAMOHYKIIMIHBIX YCTAHOBOK, YCKOPUTENIEH U PEHTT€HOBCKHUX aIllapaToB.

Pa3znen 4. IlpoekTupoBaHne paguanMOHHO-XHUMHYECKHX NPou3BOACTB. Kypcosoii
MPOEKT.

HopmaTuBHas 1 npaBoBasi JOKYMEHTALUs IO pa3MELEHHIO U TPOEKTUPOBAHUIO MOIIHBIX
UCTOYHUKOB MOHM3MpYyIoulero wusinydeHus. CaHuTapHble HOpMa UM IHpaBuiaa B oO1acTu
UCIOJIb30BAHUS MOIIHBIX MCTOYHUKOB MOHU3UpYIOIIEro u3inydeHus. Obecneyenue pusnueckon
0€30I1aCHOCTH MOIIHBIX HCTOYHUKOB HOHU3UPYIOLIETO U3JIy4EeHHUS.

MeTopl  BBINIOJHEHHWSI PAcueTOB pPaJMAlMOHHO-XMMHMUYECKHX MpPOU3BOJACTB. Pacuer
TaOUPHUHTHBIX BXOJOB, CUCTEM BEHTWISALUM M KOHAULMOHMpoBaHuUs. Ilonbop marepuanos s
panualMoHHbIX alapaToB Ha OCHOBE pacueTa pajualliOHHON CTOMKOCTH.

TpeGoBanust 1Mo 0GOPMIIEHHIO TPOEKTOB PpaJAUAIMOHHO-XMMUYECKUX IPOU3BOJCTB.
I'OCT u npyrue cranaapTsl B 00J1IaCTH TPOEKTUPOBAHUS.

BeinosiHeHne KypcoBOIo IMpOEKTa — [0 UHANBHUIYyAJIbHOMY 3aJaHHUIO.

143



4. O0beM yueOHOM THCHHMILINHBI

Bcero 9 cemectp 10 cemectp
Bun yae6HO#I paboThI 3ay. | Akan. | 3au. Axan. | 3au. Axan.
en yac. e/l Jac. el qac
OO0mmast TpyI0eMKOCTh TUCITUTITHHBI 7 252 3 108 4 144
KonrakTHasi pa6oTa — ayIuTOpPHbBIE 2,67 9% 1.8 64 0,9 32
3aHATHUS:
Jlexkumu 0,9 32 0,9 32
[IpaxTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padora: 3,33 120 0.22 8 3,11 112
CamMocTosiTeTbHOE U3yYeHUE Pa3/IeIioB
57,8
MACIUTUIUHBI 1.6 ’ 0,22 8 1,38 49.8
KonrakTHas camocTosiTenbHast pabota 0,2 0,2
BrinosiHeHHE KypcoBOIro MpOeKTa 1,73 62 1,73 62
Buabl KoHTpOJIA:
3auer +
KypcoBoii npoekt (3auer ¢ oneHKoi ) + +
IK3aMeH 1,0 36 1,0 36
KonTakTHas padora —
0,4 0,4
NPOMEKYTOYHASL ATTECTALMA 1,0 1,0
[ToaroToBka Kk sK3aMeHy 35,6 35,6
Buja nToroBoro KOHTpoJIst SK3aMen KypcoBoii nMpoeKT
(3auer ¢ oneHKOI)

Bcero 9 cemectp 10 cemectp
Bun yueOHOM pabOTEI

7 P 3:;' Actp.u. | 3au.enq | Actp.u.| 3ad.en. | AcTp.d.
OO611ast TpYA0EMKOCTh IUCHUTIIHHBI 7 189 4 81 3 108
KonTakTHasi paboTa — ayiuToOpHbIE 2,67 7 1.8 48 0,9 24
3aHAITHSA:

Jlexmun 0,9 24 0,9 24 - -
[Tpaktuueckue 3ansarus (113) 1,8 48 0,9 24 0,9 24
CamocTrosiTesibHasi padora: 3,33 90 0.22 6 3,11 84
KoHnTakTHas camocrosiTenbHas paboTa L6 0,15 0,15

) 1,38
CaMocTOATENnHbHOE U3YUCHHUE Pa3/IeoB 4335 0.22 5 37.35
JUCIUTLTAHBI
BrinonHeHue KypcoBOro npoekra 1,73 46,5 1,73 46,5
Bujabl KOHTPOJIA:
3auer + +
Kypcosoii npoexT (3a4yer ¢ 01eHKOi) + +
IK3aMeH 1,0 27 1,0 27
KonTakTHas paboTa — mpoMeKyToYHas
0,3 0,3

aTTecTalms 1,0 1,0
[ToaroToBka K 3K3aMeHy 26,7 26,7
Bua uTtoroBoro KOHTpoOJIs SK3aMen KypcoBoii NPOeKT

(3auer ¢ oneHKoil)
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AHHOTAI U padoyeil MPorpaMMbl AU CHHUIIHHBI
«PaguanuoHHbIe MPo1ecchl B iIEPHOM PeaKkTope U MPUPoOIe»

1. eap TUCHUNJMHBI - TPUOOPETCHHE OOYYAIONIMMUCS TEOPETUYECCKHX 3HAHWUU B
o0JacT paJIMallMOHHBIX MPOIIECCOB, CBA3AHHBIX C IPUPOTHBIMHA U TEXHOTCHHBIMH HCTOYHHKAMU
MOHU3HUPYIOLIUX U3JICUCHUN.

2. B pe3yabTrare uU3yYeHHs JAUCUUILUIMHBI oOydawoummiics 1m0 mnporpaMmme
CIEeNMAJIUTETA JOJI/KEeH:

Obnadams ClenyOUIMMHA KOMIETEHITUSMU
— CHOCOOHOCTBIO TPOBOJUTH DPATHOMETPUYECKHE U JIO3UMETPHUYECKHE U3MEPEHUs W

KOPPEKTHO 00padaThiBaTh SKcriepuMeHTaabHble AanHble ([1K-6);

— CcnocoOHOCTRIO o0ecreuuTh 0Oe30macHoe TpOBeIeHHE pabdOThl €  HUCIOJIB30BAHUEM
paIlMOAaKTHBHBIX BEIIECTB B OTKPHITOM BHJE W OIICHWBATH IOJy4aeMyIO 03y 3a CYeT
BHEIIHEro U BHyTpeHHero oomyuenus (I11K-7);

— TOTOBHOCTBIO HCIIONB30BATh JICHCTBYIOIIME HOPMAaTHBHBIE JOKYMEHTHI B 00JacTu
paauamoHHou u sinepHoit 6e3omacHoctu (I1K-8);

—  CIOCOOHOCTBIO OIICHWBATh PAAMAIMOHHBIC YPPEKTH B3aUMOJICHCTBUS U3TYUYEHHS BBICOKOU
SHEPTMH C BEIIECTBOM, WCIOJB30BaTh WM MHUHUMH3UPOBATH TIOCIEACTBUS 3TOTO
B3anmoeiicteus (IICK 5.1)..

3Hamo:

— BHJIBI U 0COOCHHOCTH MPUPOIHBIX U TEXHOTCHHBIX UCTOYHHKOB HOHU3HPYIONTUX W3ITYUdCHUH;

— cnenuduueckrue 0COOEHHOCTH PaInoJin3a BObI B sIIEPHBIX pEaKTOPax

— MEXaHU3MBbI TIEPBUYHOTO PATMOOMOTIOTHUCCKOTO NEHCTBUS W3Ty4EeHUU, BIUSHUC JIMHCHHOU
repeaadn SHEPTUH Ha OMOJIOTHYECKYIO 3P (HEKTUBHOCTS;

— poJiIb MOHM3HMPYIOIIKUX H3JIyY€HUH ypaHa B 00pa30BaHMM U MPEOOpa30BaHUM HCKOIAEMOTO
OpPraHMYECKOTO TOIJIMBA B 3¢MHOU KOpe.

Ymemo:

— TPOBOAMUTH TEOPETHUECKHE OLIEHKHM W pacyeThl pauallMOHHO-XMMHYECKHX BBIXOJIOB H
KOHLIEHTpALUK IPOAYKTOB PaInoin3a BOJbI U BOJHBIX PACTBOPOB;

— ONHCHIBaTh MEXaHM3MbI 00pPa30BaHUS MOJIEKYISPHBIX (CTAOMIIBHBIX) MPOAYKTOB PaAHOIIM3a
BO/IbI U BBIOMPATh CIIOCOOBI €ro MOJIaBJICHHS B KOHTYpaXx sSJCPHBIX PEaKTOPOB;

— COCTaBIISITh YpaBHEHHS MaTepUAIbHOTO OallaHca s paJlallMOHHO-XUMUYECKHUX MPOIECCOB;

— OMHCBHIBATh MPOIECCHI, MOSABISIOLUIUECS PU BRICOKOTEMIIEPATYPHOM PaJIHOJIN3E.

Braoems:
— METOJIaMH{ MOJICIIMPOBAHMS PaIHAIMOHHO-XUMHYECKUX MPOIICCCOB B SCPHBIX PEaKTOpax;
— METOJaMH  OIpECIICHHUS napaMeTpoOB  YpaBHEHHS  PaJHallMOHHO-TEPMUYECCKOMN
yriaeQuKamy;

— MCTOJOM OLCHKH I[I/ICI)(I)Y?»I/IOHHBIX KOHCTAHT CKOPOCTU XUMHUYCCKUX peaKuHﬁ;
— HaBbIKaMH pa6OTBI C Hay‘IHO—TCXHH‘IGCKOﬁ HHTepaTypoﬁ, CIIpaBOYHUKAMU W JApYIrUMU
I/IH(I)OpMaI_II/IOHHBIMI/I HCTOYHHUKaAMMU.

3. Kparkoe conepskanue 1uCHMILINHBI
Pa3nesn 1. Buabl M HCTOYHNKHY HOHU3UPYIOIIMX M3JIy4YeHUH

1.1. IlpupoaHble HCTOYHUKN MOHU3ZUPYIOIINX U3JIYYEHUN

Nonmsupyromue nznyyenus. OGonouku 3emiu (arMocdepa, kopa, ManTusi), ConHevHas
cucrema, [amaktuka. HemocpencTBeHHble: ObICTpbIE 3apsHKeHHblE dYacTHIBl. KocBeHHbIE:
yIbTpadHOIETOBBIE, PEHTI€HOBCKHE U FaMMa-JIy4H, ObICTpbIE HEUTPOHBI.

[IpypoaHble HMCTOYHHMKM 3E€MHOTO IPOMCXOXKACHUA. PaquoakTHBHBIE HYKJIHJBIL.
Pacnpeznenenue no nopsAKoBOMY HoMepy. Bubl simepHbIX npeBpalenuii: anbda-, 6era-, raMma-
pacnanel, E-3axBar. PamgnoaktuBHble psapl. CIOHTaHHOE JAENEHHE SAEp W JACICHHE MO
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BO3/ICCTBUEM HEWUTPOHOB. YCIIOBUs NPOBEICHUS LIEHOIO JAeleHUs saep. MacCOBBIM CHEKTp
npoaykToB fenenus. COBpEMEHHbIH H30TONMHLI cocTaB mpupoHoro ypana (2°U/28U = 1/138)
U ero sBoJirolMs Bo BpeMeHu. OrneHka Bo3pacta 3emiu. IlpupoHeie siiepHble NajleopeakTopsl
(Oxno, T'abon). Kocmudeckne nyun. XUMHYECKHW W M30TOMHBIN COCTaB. DHEPreTUYCCKHIA
cnektp. OObeMHass  IUIOTHOCTh  SHEPruM.  AHH30TponHs, BpeMmeHHbIe  BapHaluu.
[Ipoucxoxxnenre kocMuueckux Jiydeld . OCHOBHbIE UCTOYHHMKHU. ['ajakTU4ecKue M COJIHEUHbIE
KOCMUYECKHE Jyuyd. BHe3eMHble UCTOYHMKH: paualvoHHble nosica, CoJHLEe, TepMOsiiepHbIe
peakuuu B 3Be3JjaX, MEXK3BE3/IHbIE U MEXKIUIAHETHbIE AJIEKTPOMArHUTHBIE IOJISl, CBEPXHOBBIE
3Be3/1bl, HEHTp ['aakTuky.

lenepanms  yckopeHHbIx 3apsikeHHbIX uactull Ha Cosnie. ColHEUHBIH — BETeEp.
ConHeuHble KOCMUYECKUE JIyud. 'eoMarHuTHbIe Bo3MyIleHusl. Bpemennsie nukisl (11-netaue u
np.). Paquanmonnsiii pon 3emmu (0,1 I'p) u ero cocrasnstomnue.

1.2. TexHOreHHbIE UCTOYHUKU MOHU3UPYIONINX U3ITYYEHUN

Yckoputenu 3apsHOKEHHBIX YacTHUIl M SIAEPHBIE PEAKTOPhl KaK HMCTOYHUKU OBICTPBIX
3apsKEHHBIX YACTHI], HEUTPOHOB, FraMMa-JIydeld U paJuOaKTUBHBIX HYKINJIOB, BOSHUKAIOIIHUX B
X0JIe SIACPHBIX peakiuii. 3ameyieHre HeUTpoHOB. fAnpa otnaun. [enenue saep mona AecTBUEM
OBICTPBIX M TEIJIOBBIX HEHUTPOHOB. 3ama3/bIBarolire HEHTpoHbl. MaccoBbI CHEKTP OCKOJIKOB.
lennas peakuus neneHus. TUIIBI AI€PHBIX PEAKTOPOB.

Paszpen 2. PaamanmoHHo-XxuMH4YecKHe npespamenns. Paanoans Boabl B A€pHBIX
peakTopax, NPUPOIHBIX BOAHBIX pacCTBOPax U aTMocepHOM BO31yXe

2.1. Pammonns BoABI B SIIEPHBIX pPEaKTOPaX.

Bonio-BoasiHBIE peakTOpHI MO JaBJICHUEM W KUILIIHE. BpeMeHHbIe cTaauu paguoiin3a
KUJIKOW BOJbI. BHYTpUTPEKOBBIM M TOMOTE€HHBIN ATanbl. BHYTpUTPEKOBBIE BBIXO/bI MPOIYKTOB
pamuosn3a. BnmsiHue nuHelHoW mnepenaunm sHepruum (JIIID), Temmeparypbl ¥ H30TOIMHOTO
cocTaBa BOJbl. BHETpEeKOBbIE paJMAIIMOHHO-XMMHUYECKHE pEaKIHH B 00JydaeMoM oOBbeMe.
VYpaBHEHHsI HAKOIUICHWS Ta3000pa3HBIX MPOAYKTOB  PaJMOIM3a BOJBI B  YCIOBHUAX
TypOYJICHTHOTO TIEpEMEIIMBaHKSA. YPaBHCHHE MaTEepUaJbHOTO OajlaHca pPaJuoJnu3a BOJIBI.
Bnusinue momtHoct nmo3el M JIIID Ha BbIXOABI M CTallMOHAPHBIE KOHLIEHTpanuu. BriusHue
CBOOOJIHOTO Haja BOJOW oObema. Pammonm3 BoAbI B peakTopax C KHUIAMIECH BOJOH. YcCIOBHE
peanu3alui PaBHOBECHOTO COCTOsIHMS. OCOOCHHOCTH pajvoju3a OOJBITUX O0O0BEMOB BOJIBI.
[TonaBnenue paauosi3a KOHTYPHOM BOJbl HACBHIIICHMEM €€ aMMHAaKOM M BOJOPOIOM.
[IpenoTBpaienne 06pa3oBaHus KUCIOPOa M TIEPOKCH]Ia MAJIBIMH JI00aBKaMH CITUPTOB.

Hcnonb3oBaHue SAEpPHBIX PEAKTOPOB [UISI MPOU3BOJICTBA XUMHUYECKUX COCIUHEHUM.
PagnanmoHHO-XMMHUYECKUA CHHTE3 STUJICHIJIMKOJA C MCIOJIb30BAHUEM SIIEPHOIO PEAKTOPA,
raMMa-MCTOYHHKA U 3JIEKTPOHHOTO YCKOPHUTETIS.

2.2._PajualinoHHO-XMMHUYECKHUE TMPEeBpaIlleHrs B 3eMHOHN aTMocdepe

BropuuHoe KocMUYecKoe u3lydeHue B arMochepe. O6pasosanue paguonykaujaos (14C,
SH). OcHOBHbIE paJUalIOHHO-XMMMUYECKHE IMpOLEcchl B aTMocdepe: 0Opa3oBaHUE OKCUIOB
azota u cepbl, HNOs3, paspymenue o3oHa, u N2O, okucnenue SO.. Pagnonus armochepHoro
BO3lyXa (C MPUPOIHBIMU U TEXHOTCHHBIMU MpuMecsiMu). OCOOCHHOCTH MOBEICHUSI COeTMHEHUI
MIPUPOJIHOTO U TEXHOI€HHOTO MPOUCXOKAeHUsA. KucnoTHbIe 10K au

2.3. Paanonns npupoaHbIX BOJHBIX PACTBOPOB.

EctecTBeHHBIN paguonan3 MOJ3EMHBIX BOJ KakK IIOOAJbHBIN I'€0JOrHYecKUid Mpolecc.
I'eoxumMuueckass poJyib paguoiM3a IPUPOJHBIX BOAHBIX pPACTBOPOB — TIE€HEPUPOBAHUE B
HE00X0AMMOM KOJIMYECTBE OKUCIUTENEH A1 OKUCICHHS BEIleCTBa 3eMHOU KOpbI; 0Opa3oBaHue
OKBUBAJICHTHBIX KOJIMYECTB BOAOPOJA; KOHLEHTPUPOBAHME IIOA3EMHBIX BOJHBIX PACTBOPOB
BILJIOTH J10 00pa30BaHuUs PaccojIOB B APEBHUX MOPoAax (pyHIaMeHTa.

Pazgpen 3 PagnanMoHHO-XMMHYECKasd Tra3004MCTKAa HAa MNPOMBILLIEHHBIX
npousBoacTBax. Pagnoomnonornyeckoe qeiicTBue HOHM3UPYIOLIUX U3TyYeHUI.

buonorndyeckue 3¢¢exTsl, NPOU3BOAMMBIE HOHM3MpYIOIIEH panuanueid. 3akoH
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«BBDKMBAEMOCTh — IOIJIOLIEHHAs [03a» Ul PEIKO U IUIOTHO HOHM3UPYIOIIMX H3ITy4EHUH.
JleranbHass  1o03a, Ouonormueckas  APPEKTHUBHOCTb, OTHOCHUTEIbHAs  OHOJOTHYECKast
spdextuBHOCTs (OBD). PammannonHas CTOWKOCTb pa3iMYHBIX OPraHU3MOB. DKCTpeMalbHBIN
xapaktep 3aBucumoctd OBD ot JIID. Pagumobmuonornyeckuit mapagokc. Mojenu npsMoro u
KOCBEHHOTO OHMOJIOTHYECKOTO JACHCTBHS. PamuonpoTeKTOpsl U pagroceHCnOMIn3aTopsl. P PeKT
XMMHMUYECKOM 3aIllMThl KaK yKa3aHWE Ha JOMUHHUPYIOUIYIO pPOJb KOCBEHHOTO JIE€HCTBUS
HMOHU3UPYIOIIETO U3Iy4eHUs. 3aTpyIHEHUS PAJUKAIbHON BEPCUU TEOPUH KOCBEHHOTO J1€MCTBUSL.
BuyrputpekoBas kuciaoTHocTh. HavyanbHas KOHLIEHTpalMsl OKCOHUEBBIX MOHOB B Tpekax. CyTh
TUTIOTE3BI O KUCJIOTHOM JIEHCTBMM W3JIydeHWid. B3ammojeilicTBue paauonporekropos ¢ H'-
noHamu. Bo3moxkHas posib H+-MOHOB B KaHIEPON€eHHOM JEHCTBUM H3JIydeHHW. Pemenue
PaIMOOMOJIOTHYECKOTO IMapaJiokca B paMKaxX KHCIOTHOW TUMOTE3bl. MyTareHHoe aeicTBHe
u3ydyeHuil. Y iBanBaromas 1o3a. PagquanuoHHelil MyTarenes kak ¢paktop popmupoBaHus Guopsl
u ¢ayHbl. Panguanus u aHTponorexes.

Paznen 4. Posib MOHU3HMPYIOIIMX M3JIYy4YeHHI B MIPe00Opa3oBaHNM BelIECTBA B MeK3Be3IHOM
NMPOCTPAHCTBE, B 3¢MHOI Kope U armocdepe

4.1. IIpeoOpa3oBaHus HMCKOMAEMOTO OPraHMYECKOTO BEIIeCTBA TMOJ JCHCTBUEM
MOHHU3UPYIONIUX U3JTYYEHUN.

CoBpeMeHHBIE UCCIICJIOBAaHUS ¥ aHAIW3 HEKOTOPBIX IMPUPOJHBIX SBJICHUUA B
MPOUCXOAIIEM TMOBCEMECTHO TMpeBparieHnn (yriedukanunu) HCKOMAaeMOTO OPraHuYecKOoro
BemecTBa. KoJIMYecTBEeHHOE OIMMCcaHue Tporiecca yriaehuKalud MPUPOIHOTO OPTaHHYECKOTO
BemectBa. YpaBHenue yrieduxarmuu C = f(T,U,t). HexoTopbsie creacTBusi paaualiiOHHO-
TEPMHUYECKOTO MeXaHW3Ma MpeoOpa3oBaHUS HWCKOTAEMOTO  OPTraHWYECKOro  BEIIeCTBA.
CBHIIETENIBCTBO  JIOCTOBEpHOCTH  ypaBHeHHMs  yriaedukauuu. [lkansl  metamopdusma.
MakcuMalibHbIE  MajleOTeMNEpaTyphl  YIJIEHOCHBIX  OTIOXeHui. Temmeparypa mopora
HereoOpa3zoBaHus 1A PA3IUYHBIX Teojormueckux dmox (ot 20 go 500 wmaH. ner).
KonnuecTBeHHOE OnMucaHue CTaIuaaIbHOTO COCTOSTHUS yriie Pypckoro 6accelina.

4.2 Anbda-uznyuenus Th u U — rnaBHbIe (HaKTOPBI B SBOTIONNHN TTYOMHHOTO METAHOBOTO

JIIOUIa

XuMuHYecKasi 3BOJIIOLHUS BEIIECTBA B MEX3BE3IHOM U MEXKIUIAHETHOM IPOCTPAHCTBE U B
3eMHOM aTMmocdepe 1moa JeicTBHEM KocMHYecKux Jyded. OOpa3oBaHHME —alIMa3HbBIX
HAaHOKPHCTAJUIOB B METEOPUTAaX M MbUIEBBIX 4YacTUIAX. BiusHue KOCMHUYECKUX Jydeill Ha
o0pa3oBaHHE OPraHUYECKUX BEIIECTB B MEK3BE3THBIX MbUIMHKAX, B YACTHOCTH, Ha JAOTUIAHETHOM
ctanuu pa3Butus ConaHeuHoit cuctembl. CTonkHoBeHHUST COTHEUHOM CUCTEMBI C MEX3BE3IHBIMU
obnakamMu Kak (hakTop, JTUMHUTHPYIOIIUNA BpeMs SBOJIOIUM BBICHIMX OPraHW3MOB Ha 3emIie.
OnoXxyu UHTEHCUBHOTO YPAaHOHAKOTIUICHUS Ha 3emie.

4.3 YpaHOHOCHOCTb He(hTEHPOU3BOAIMIMX MMOPOA U ONTHUYECKAs aKTUBHOCTb HedTei.
[IpoGiema npoucxoxaAeHUs OMOMOICKYISIPHON TOMOXUPATBLHOCTH

PagnanuonHo-xumMudeckre Mpouecchl B He(TEnpou3BOIAIMIUX Mmopoaax. Onrudeckas
aKTUBHOCTh HE(TH U BO3paCT He(PTENpoU3BOIAIICH TOpOAbl. B3phIB CBEPXHOBOM Kak
BEPOSATHBIA MCTOYHHMK XUPAIBHOIO BO3JEHCTBHS B KOCMHUYECKOM CIIEHAPUHU BO3HUKHOBEHUS
Ku3HU. [lOTOKM J€BOMOJIAPU30BAHHBIX JJEKTPOHOB OT pachajga HEUTPOHOB U  sEp,
HCIyCKaeMbIX TPU B3PHIBE CBEPXHOBOHW. XupajbHas aCUMMETpPHUS OPraHHMYECKUX MOJIEKYN B
MPOTOCOTHEYHOM OOJIaKe. .
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4. O0beM yueOHOM THCHHUILINHBI

10 cemecTp
Bua yueOHo# paGoThl B 3aueTHBIX B akagem.
eIMHUIAX yacax

OO0mmast TpyI0eMKOCTh TUCIUATITIHBI 4 144

KonTakTHast paboTa — ayAuTOpPHBIE 3aHATHS: 0,9 32
Jlexun 0,45 16
[IpaxTnueckue 3anstus (113) 0,45 16

CamocrosiTesibHas padora: 2,1 76
CamMocTosATEeNbHOE U3YUYEHUE PA3ICTIOB JUCITUTIIMHBI 2,1 76

Buabl kKoHTpOJIS:

IKx3aMeH 1,0 36
KoHnTakTHas paboTa — mpoMeXyTo4yHasl aTTecTalus L0 0,4
[ToAroToBKa K DK3aMEHY ’ 35,6

Bua uTOroBoro KOHTpoOJIs JK3aMeH

10 cemectp
Buy y4edHoi padoTsi B 3aueTHBIX B actp.
eIMHHUIAX yacax

OO6m1ast TPYA0EMKOCTh UCITUTLTHHBI 4 108

KonTakTHasi paboTra — ayIuTOpPHBbIE 3aHATHUS: 0,9 24

Jlexuun 0,45 12

[IpakTnueckue 3aHsATUS 0,45 12

CamocrosiTesqibHast padora: 2,1 57

CaMocToATenbHOE U3YUEHUE PA3JICIOB TUCIUIUINHBI 2,1 57

Bujabl KOHTpOJIS:

JK3aMeH 1,0 27
KonTtakTHas paboTa — MpoOMEXyTOYHAsl aTTeCTalus 10 0,3
[ToaroroBka K sK3aMeHy ’ 26,7

Buja nToroBoro KOHTpoJIsi JK3aMeH

AHHOTAIHUSA padoyeid MporpaMMbl M CIUILIHHBI
«DJIeKTHUBHBbIC JUCHUILIMHBI 10 (PU3NYECKON KYJIbTYpPe U CIOPTY»

1. Hesb AUCHMIJIMHBI — COCTOUT B (POPMUPOBAHUU (PU3NYECKON KYIBTYpBl IUYHOCTU U
CIOCOOHOCTH HAIPaBJIEHHOTO HCIOJIb30BaHMs Pa3HOOOPA3HbIX CPEACTB (PU3MUECKON KYIbTYpbI
U CIIOpTa, TYpU3Ma JUIsl COXPaHEHUsl M YKPEIUIEHUS 37J0pOBbs, NCUXO(PU3NUECKON MOATOTOBKU U
CaMOIIOJITOTOBKU K Oynylieil mpogeccnoHaabHON AeATeNIbHOCTH, TOJIYY€HUH HaBbIKAa B OJHOM
13 BEIOPaHHBIX BUJIOB CIIOPTA.

2. B pe3yabrare Wu3yYeHHs JUCHUILIMHBI OOydawumiics 1m0 TporpaMmme
CHENUATTUTETA JI0JIKEH:
Obnadams ClenyOIUMA KOMITETEHITUSIMHU:
— CIOCOOHOCTHIO K CaMOPa3BHUTHIO, TOBBIIICHUIO CBOCH KBaIM(UKAIIMM W MaCTEPCTBa,
CIIOCOOHOCTBIO CaAMOCTOSITEIBHO TPUMEHSATh METOJIbl U CPEICTBA IMO3HAHUS, OOYUCHHS H

148



CAMOKOHTPOJISL JJIsl TPUOOpPETeHHs] HOBBIX 3HAHWM M YMEHHMH B OONAacCTH TEXHUKH U
TEXHOJIOTUM, MAaTEMAaTUKH, €CTECTBEHHBIX, T'YMAaHUTAPHBIX, COLMUAIBHBIX M SKOHOMHUYECKUX
HayK, B TOM YHCJIE€ B HOBBIX OOJIACTAX, HEMOCPEACTBEHHO HE CBS3aHHBIX €O Cdepoit
npoecCHOHANTBHON  JIEATETbHOCTH,  Pa3sBUTUS  COLHAIBHBIX M IPO(ecCHOHATBHBIX
komrmereHimii (OK-10);

— CIOCOOHOCTBIO MCIOJIB30BaTh METOJBI U CPENCTBA (DU3UUECKON KYIBTYPHI ISl YKPEIUICHHS
3JI0POBBSI U JOCTHKEHUS JOJDKHOTO YPOBHS TIOJIHOLEHHON COIMAIBbHON U MPOeCCHOHATEHOM
nesitenbHocTH (OK-14).

— CcIocOOHOCTHIO K opranu3anuu padots! moaunHeHHbIX ([1K-13).

3uamo:

— HAY4YHO-NPAKTUYECKUE OCHOBBI (PU3HUECKON KYJIBTYpPHI U CIIOPTA;

— BJIMSHHE O3J0POBUTENILHBIX CUCTEM (H3UUECKOTO0 BOCIIHUTAHMSI Ha YKPEIUIEHUE 3]I0POBbS,
PO UIAKTUKY TTPO(PECCHOHATLHBIX 3a00JIEBaHUH M BPETHBIX MPUBHIYEK;

— ¢cr1ocoObl KOHTPOJIS U OLIEHKH (PU3NYECKOTO pa3BUTHUS U (PU3NYECKON MOATOTOBIEHHOCTH;

— TpaBuUJa U CIOCOObI IUIAHMPOBAHUS WHIUBUAYaJIbHBIX 3aHATUN pa3NUYHOM 1IEJIeBOM
HaIpaBJIEHHOCTH;

— cnoprtusHble Tpaguim MXTU-PXTY um. /I.1. Menaeneesa.

Ymems:

— BBIIOJHATh HMHAWBHUYaIbHO TOJOOpaHHbIE KOMIUJIEKCHl MO (DU3MYECKOW KyJIbType U
Pa3IMYHbBIM BUIAM CIIOPTA;

— OCYILECTBISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETrO0 OpraHM3Ma M coOJoJaTh MpaBHiia
TUTHEHBI U TEXHUKH 0€30TIaCHOCTH;

— OCYIIECTBJIATh TBOPUECKOE COTPYIHUUYECTBO B KOJUIEKTUBHBIX (hopMax 3aHATHH pU3HUECKON
KyJbTYpPOH U CIIOPTOM;

—  BBINOJIHATH IPUEMBI 3aLUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Bnaoemy:

— CpeacTBaMM M METOAAMHU YKPEIUIEHUS HWHAMBHUIYAJIBHOTO 3J0pOBbi, (hU3MYECcKOro
CaMOCOBEPIICHCTBOBAHMS;

— JIOJDKHBIM YpOBHEM (HU3UYECKOM MOArOTOBICHHOCTH, HEOOXOIMMBIM MJIsi KayeCTBEHHOI'O
yCBOEHMs IMpOo(eCcCHOHANBHBIX YMEHMH U HaBBIKOB B IIpoliecce OOydeHHs B By3e, Ul
o0ecrieyeHHs IOJHOLEHHONM COLMAIbHOM U MNPO(eCcCHOHAIBHOW JEATeNbHOCTH IOCe
OKOHYaHHUs y4eOHOIO 3aBEJICHHUS;

— TEXHUYECKMMH M TAKTUYECKHMHU HAaBBIKAMU B OJJHOM U3 BUJIOB CIIOPTA;

— MHCIIOJIb30BaTh NPUOOPETEHHBbIE 3HAHUSA M YMEHUS B IIPAKTUYECKOH JESITEIbHOCTH MU
IIOBCEHEBHOM )KU3HHU.

3. Kpartkoe cogep:xaHue IUCHHILTHHBI

[IpenycMoTpeHbl MpakTUYeCKHE 3aHATUS OOy4alomierocs B  CHEHHUATUTETEe IO
mucuuiinie « Pusuueckan Kyaismypa u cnopm (31eKmueHvle oucyuniunst)y B oobeme 196
akaJ. yacoB / 147 acTp. 4acoB B Te€UYCHHE YeThIpeX ceMecTpoB (mo 32 akan. 4. B 1 u 4 ceMm., 1o
66 yac. Bo 2 u 3 ceMecTpax), a TAK)Ke caMOCTOsATeIbHas paboTa B o0beme 132 akana. vacos / 99
acTp. 4aCcOB B TEYEHUE YETHIPEX CEMECTPOB.

KonTpons ycneBaeMOCTH CTYIEHTOB BEAETCS MO MPUHATOM B  YHUBEPCUTETE
PEUTHUHIOBOM CUCTEME.

C nenplo ompeneieHHs] TPYIIbI 3[0pPOBbi O0y4arommxcs, B Haudaje y4eOHOro roja
kadenpa GU3MUECKOTO BOCHUTAHHS KOHTPOJIUPYET MPOXOXKICHHE CTYAEHTAMU BpaueOHOTO
KOHTpOJIS, MpPUHUMAas MEIUIMHCKHE 3aKIOYeHUss O TpyIIe 3I0pOBbs JJs 3aHIATUM 10
(bu3MUecKo KylIbType M CHOPTY M3 TOPOJCKHUX MOJHKIMHUK MO MECTY KHUTEIbCTBA CTY/IEHTA,
I'TT Ne 219, MeIMUMHCKUX LIEHTPOB, HMMEIOIIMX JIMIIEH3UI0 Ha TMpPaBO MPEIOCTaBICHUS
MEJIMLIUHCKUX YCIIYT.

[lo pe3ynpTaTaM MEIUIIMHCKOTO OCMOTpa MPOMCXOJUT PaCHpeAesieHUe CTYJIEHTOB IO
y4eOHBIM OTACICHHSIM.
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B ocnosnoe oTnenenue pacrpenensiorcsl CTyeHTbl, HAa OCHOBAaHUH JAHHBIX BPAaueOHOTO
KOHTPOJISI, IMEIOIINE OCHOBHYIO WM IOATOTOBUTEIIBHYIO IPYIILY 340POBbS.

CryneHThl, NOJYyYMBUIME CHELUAIBHYI0 MEIULUHCKYIO rpynny «A» umn  «by,
paclpelessiloTcss B cneyuanvbHoe MmeouyuHnckoe OTAencHue. [ yka3aHHOW KaTeropuu
CTY/IEHTOB pa3paboTaHa OT/IEJIbHAS IIPOrpaMMa.

B cnopmuenoe otnenenue 3a4uCIAIOTCS CTYAEHTBI, UMEIOLIME CIIOPTUBHBIE Pa3psiibl WU
XOpOIIyl0 (PU3HUYECKYI0 TOArOTOBKY, MO3BOJSIOIIYIO WM OBITH 3a4HMCICHHBIM B COOpHBIE
KOMaH/ibl YHUBEPCHUTETa [0 Pa3IMYHbIM BHJAM cropra (MEIUIMHCKas IpyIlna 370pOBbS —
OCHOBHAs WX MOJATOTOBUTEIIbHAS).

Ne Pazgen mucuuInImHEL Bceero, KP Cp
n/m aKaJeM. 4.
1.| Paznea 1. OcHOBBI OCTPOEHUS 150 80 70
03/10POBUTEJIbHON TPEHUPOBKH
1.1] O3nopoBUTENBHAS HAPABIEHHOCTH — KaK 12 8 4
BAYKHEHIIIMIA IPUHIIUAI CUCTEMBI (PU3UYECKOTO
BOCITUTaHMS
1.2] OCHOBBI TOCTPOEHHUSI 0310POBUTENBHOU 62 32 30
TPEHUPOBKHU
1.3] ®u3KynbTypHO-03J0POBUTEIBHBIE METOUKH U 48 28 20
CUCTEMBbI
1.4| Ouenka coCTOsIHUS 340POBbS 28 12 16
2 | Pazgen 2. /IBuraresibHbie BO3MOKHOCTH 153 108 45

YyeJIOBEKa — BOCIMTaHue (PU3nIecKuX
kayecTB. BOCK I'TO

2.1] IosiBnenue u BHeapeHue komruiekca ['TO 6 3 3

2.2| Bocriutanue GU3NIECKUX KAYECTB 53 35 18
00yJaronuxcst

2.3] IlpodeccronanbHO-TIpUKIaAHAS PU3HIECKast 45 35 10
MOATrOTOBKA

2.4] TloagBMXXHOCTE ABUTATEIILHOIO HABEIKA. 49 35 14
B3anMocBsI3b pU3nyecKux KauyecTB

3 | Paznen 3. MeToauka opranu3auvu v 25 8 17

NPOBe/IeHUs CIIOPTUBHBIX COPEBHOBAHUIM 1
(GU3KYyJILTYPHO-MACCOBBIX MEPONIPUSITHIA.
ITHKA (U3MYECKOIl KYJbTYPbI U CIIOPTA

3.1| XapakTepucTuka CHOPTUBHBIX COPEBHOBaHUH U 5 2 3
(U3KYIBTYPHO-MACCOBBIX MEPONPUATUIN
3.2] Opranu3zaiusi CHOPTUBHBIX MEPOIIPUATUI 8 2 6
3.3| HpaBcTBEHHBIE OTHOIIICHUS B CIIOPTE 6 2 4
3.4] [IpodunakTrka HapyIIEHUH CIOPTUBHOM STUKH. 6 2 4
BAJIA
UTOIo 328 196 132
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4. O0beM yueOHOM THCHHMILINHBI

B Cemectp
Bun yae6HOU paboThI aKazieM. 1 2 2 4
yacax
OO0mmast TpyI0eMKOCTh TUCIUTUIHHEI 110 328 56 92 90 90
y4eOHOMY TUIaHY
KonTakTHasi pabora — ayAuTOpHbBIE 196 32 66 66 32
3aHATHSA
[Ipaxtrueckue 3anstus (113) 196 32 66 66 32
CamocrositesbHas padora (CP) 132 24 26 24 58
KonrtakTHas camocTosiTenbHas pabota 66 12 13 12 29
CamocTosiTeTbHOE U3yYeHUE Pa3/IeiioB 66 12 13 12 29
JVCIIMTUTAHBI
Bua nTOoroBoro KOHTpoOJIsi: 3a4yeT 3a4eT 3auer 3a4uer 3a4er
B acTpon Cemectp

Bunx yaebHol paboThI qacax 1 2 3 4
O611ast TpyA0E€MKOCTh AUCHUTUIHHBI 110 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KonTakTHasi paboTa — ayIiuTopHbIE 147 24 49,5 49,5 24
3aHATHSA
[Tpaktuueckue 3ansatus (I113) 147 24 49,5 49,5 24
CamocrositeabHast padora (CP) 99 18 19,5 18 43,5
KonTtakTHas camocTosTeNbHas paboTa 495 9 9,75 9 21,75
CamocTosITeNIbHOE U3YUYCHHE PA3/ICIOB 495 9 9,75 9 21,75
JUCIUILTAHBI
Buja nToroBoro KOHTpoOJIs: 3a4yeT 3a4yeT 3a4yeT 3a4yeT 3a4yeT

4.4.3 JIncuMnIMHbl BADUATUBHOM YaCTH (JUCHHUILJIMHBI 110 BHIOOPY)

AHHOTANUA padoyeil MPOrpaMMbl JUCHUIIIMHBI
«BBeieHue B pU3MKY B TEXHOJIOTHH MATEPHAJIOB COBPeMEHH0ii IJHePreTHKM

1. Heap AucHUIUIMHBI - NpHoOOpeTeHHe CTYAeHTAMM 3HAHMii MO0 OCHOBHBIM pa3ziesaM
(pM3MKHU ¥ YMEHUIO IPUMEHSTh UX B IPYTHX eCTeCTBEHHOHAYYHBIX AUCHHILIHHAX.

2. B pesyabTrare uU3yYeHHs] IMCHUILUIMHBI O0OydYalIMiici 1O mnporpamMmme
CHeHATUTETA 0JIKEeH:

Obnadamye CleAYOMUMH KOMIETEHIIMSIMU:
—  CHOCOOHOCTBIO HCIIOJIB30BAaTh MAaTEMaTHUECKHE, E€CTeCTBEHHOHAYYHble M WH)KEHEPHBIE

3HaHUS 71 peleHus 3aa4u cBoel npodeccuonanbHoit nesrenbHocTu (OITK-1).

3name:
—  CYUIHOCTh (PM3MUYECKUX 3aKOHOB MEXaHUKH, MOJIEKYJISIPHOM (PU3UKH U TEPMOJIUHAMUKH;
—  NPUHLHUIBI peteHns GU3NIEeCKuX 3a1ay;
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Ymems:
— TPUMEHATh MPHOOpPETEHHBICE B TMporecce OOyYeHUs 3HAHWS TPU H3YUYECHUH JPYTUX
JTUCIUIUIAH €CTECTBEHHOHAYYHOT'O U OOIIETEXHUYECKOTO IIUKJIA;
Braoemp:
—  METOJUKOU penreHus (PU3MUeCcKrX 3a/1a4 B paMKax U3ydaeMoro Kypca.

3. KpaTtkoe conep:kaHue JUCHUIINHBI

Pazjnen 1. OcHOBBI MEXaHUKH

Kunematuka touku. Mexanudeckoe paBuwkenue. Tpaektopus. IlyTte nepemenieHue.
Ckopocts u yckopeHue. OTHOCHUTEIBHOCTHh JABMKEHUS. THIIBI JABUKEHUS B KUHEMATHKE.
PaBHOMepHOE © paBHONEpEeMEHHOE JBW)XKeHHe. [ 'paduueckoe NpeICTAaBICHHUE IBHKCHHE.
CBoOonHOe masneHue Ten. PaBHOMepHOe IBMXKEHHE TO OKpPYXHOCTH. OCHOBBI JUHAMHKHU.
IlepBbiii 3akoH HproToHa. MHepuumanbHble cuCTeMbl OTcueTa. [IpHMHIMI OTHOCHTEIBHOCTH
lanunes. Macca. Cua. Bropoit 3akoH HbioToHa. VYcimoBusi paBHOBecHs Tel. 3aKOHbI
COXpaHEHHUs B MexaHuke. Mimmynbc Tena. 3akoH coXpaHeHus: UMItyjabca. Mexannyeckas padbora.
MomHocTh. MexaHnuyeckass SHeprusi Teja. 3aKOH COXpPaHEHHsS DSHEpPruh B MEXaHMKE.
Mexannueckue kojebaHus U BOJIHBL. ['apMoHuYeckue kosiebaHus. MaremMatnyeckuil MasiTHHUK.
[Ipyxunnsii  MaaTtHuk. [IpeBpamieHue SHepruM TMpU  TapMOHHYECKUX  KOJIEOaHUSX.
Pacnipoctpanenre MexaHWUYECKUX BOJIH B YIPYrux cpenax. [lonepeunsie 1 npo10JibHbIE BOJIHBI.
Paspnen 2. MoJiekyasipHas pusuka

OcHOBHBIE T0JIOKEHUS MOJIEKYISIPHO-KMHETUYECKOW Teopun. ATOMHasl runoTe3a. Macca
u pazmep mozekyin. Yucno ABoranpo. MneanbHblil ra3. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-
KMHETUYeCKOM Teopuu. AOCOIIOTHAs TemmepaTypHas IIKajla. YpaBHEHHE COCTOSHUS
uaeanbHOTO Taza. M3oTepMudeckuii, M30XOpHBIM U W300apHBIN mporiecchl. CMeCh MIacaTbHBIX
razoB. [lonste o (ha3oBBIX Tepexonax. BzawmmHBIC TpeBpamieHUs >KUAKOCTEH M Ta30B.
Ucnapenne u konaeHcauusi. HacblllleHHBbIM W HEHACHIIMIEHHBIM Tapbl. KuneHue XKuakoCTH.
BrnaxnocTs Bo3ayxa.
Pa3znen 3. OCHOBBI TEPMOIMHAMMKH.
[TepBoe Hauano TepmMoauHamMuku. BHyTpeHHsst sHeprus. KonnuectBo Temiorsl. TemnoeMKkocTh
BemecTBa. Pabora B Tepmoaunamuke. [lepBoe Havyano tepmoauHamuku. W ero npumeHenue K
pasnuuHbIM  mporeccaM.  AnuabaTHblii  mporecc. BTopoe Hawano  TepMOAMHAMUKH.
Heobpatumocts nporieccoB B npupoje. [lonstue o BTopom Havane TepMoauHaMuKu. [IpuHimn
JaercTBus TemaoBeIX aurarteneit. KIIJI TemmoBeix apurareneil. MeanpbHas TemioBasi MalllMHa.

4. O0beM yueOHO TUCUUIIIMHBI

Buz yue6HOI paboTh Cemectp 1

3E Akan. 4. | AcTp. 4.
OO611ast TPYA0EMKOCTh IUCIUTIIHHBI 2 72 54
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 0,9 32 24
Jlexuu 0,45 16 12
[Tpaktueckue 3anstus (I13) 0,45 16 12
Jlaboparopusie paboTs (JIP) - - -
CamocrosiTesbHas padora 1,1 40 30
KonrakTHas camocrositenbHas paboTa 0,2 0,15
CaMocTosATENbHOE U3YUEHUE Pa3IeIOB AUCIIUILIUHbI L1 39,8 29,85
Buabl KoHTpOJIA: 3auer
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AHHOTAIUs padoyeil MPOrpaMMbl AU CHHUIIHHbI
«BBeieHue B MaTeprajioBe/leHUE B TEXHOJIOTHM MaTEePHUAJIOB COBPEMEHHOM Y HEPreTHKI

1. Ieau auCOMIVIMHBI - O3HAKOMJIEHHE CTYIEHTOB C BbIOOPOM MarepHalloB
000pYyZIOBaHUS M KOHCTPYKIMA XHMHKO-TEXHOJIOTHUECKUX MPOIECCOB, CBSI3aHHBIX, B YaCTHOCTH,
C TEXHOJIOTHSIMH pa3JesieHHs] W30TOTIOB M NPUMEHEHUS IMOCIEJAHUX B OOJIACTH TEXHHKH M
TEXHOJIOTUH, E€CTECTBEHHBIX HAyK W MEIHUIIMHBI, TOJy4eHHe HHGPOpManuu O (U3UIECKOM
CYLIHOCTU $IBJIEHHH, MPOUCXOJAIIMX B MaTepuallax; OCHOBbI M3y4EHHE CIIOCOOOB OLIEHKH U
IIPOTHO3UPOBAHUS  AKCIULYaTallUOHHBIX  CBOMCTB  COBPEMEHHBIX KOHCTPYKLHMOHHBIX U
(GYHKIMOHATBHBIX MAaTEPHAJOB; YCTAHOBJICHHE 3aBHCHMOCTH MEXIY COCTaBOM, CTPOCHUEM WU
CBOMCTBAMH COBPEMEHHBIX KOHCTPYKIIMOHHBIX M ()YHKIIMOHAIBHBIX MaTEPUAIIOB.
2. B pesyabrare wu3yvyeHus: AMCUMILIMHBI oOOydYawouuiics 10 mporpamme
CHEeNMAIUTETA JOJIKEeH:
Obnadams CIenyOUMMHA KOMIETEHITUSIMU:

CIIOCOOHOCTBIO HCIIOJI30BATh MAaTE€MaTHYECKHE, €CTECTBEHHOHAayyHble M HH)KEHEpHbIE

3HAHMS JUISl pellieHus 3aa4 cBoeil nmpogeccroHanbHol aearenbHoctu (OIIK-1).
3uams:

— KJIacChl MaTepHaJIOB, MPUMEHSIEMbIX JJISi MPOU3BOACTBA MPOMBILIIEHHOTO 000PYAOBaHUS U
KOHCTPYKIUH;

— COCTaB U CTPYKTYpy MaTepuajoB, MPUMEHSEMbIX s MPOU3BOJICTBA MPOMBIIIICHHOTO
000pyI0BaHUs U KOHCTPYKIINIA;

— XapaKTEepUCTUKH MaTepuajoB, TMPUMEHSEMBbIX Ui TPOU3BOACTBA MPOMBIIUIEHHOTO
000py/I0BaHUS U KOHCTPYKIIHIA;

— npuHATyto B Poccuiickoit ®enepanuu MapKHUPOBKY MAaTE€pUANIOB, MNPUMEHSEMBIX JUIS
MIPOU3BO/ICTBA IIPOMBILIIIEHHOTO 000pYI0BaHUS M KOHCTPYKLIUK;

—  KOPPEJSIHUI0 MEXKIY CTPYKTYpOH, CBOWCTBAMHU U YCIOBHMSIMHM SKCIUTyaTallMM MaTepHaloB,
MPUMEHSIEMBIX JUIS IPOU3BOJICTBA IPOMBILUIEHHOTO 000PYI0BaHUS U KOHCTPYKLUH.

Ymemo:

— OCYILECTBISITh HAIpaBJIEHHOE H3MEHEHHE CBOWCTBA MaTEpHUajioB, MPUMEHSEMBIX IS
MIPOU3BO/ICTBA IIPOMBIIIEHHOTO 000PYI0OBAaHUSI M KOHCTPYKIUA;

— OCYILECTBISTh KBaJIU(DUIMPOBAHHBIN BBIOOD MaTepuajgoB JUIsl MPOU3BOJACTBA
MIPOMBIIIIJIEHHOTO 000PY/A0BaHUS U KOHCTPYKIIMM C yU€TOM YCIIOBUN SKCIUTyaTalllu;

— OMNpeNensiTh OCHOBHbIE CBOWCTBA MaTepHalioB, NPUMEHSEMBbIX JUIsl IPOU3BOJCTBA
MIPOMBIIIIJIEHHOTO 000PY/I0BaHUS U KOHCTPYKIIMIA;

— OIICHMBaTh  PpabOTOCIOCOOHOCTH MaTepHaliOB, HWCIOJb3yeMbIX  JUIS TMPOU3BOJCTBA
MPOMBIIIIEHHOTO 000PY/I0BaHUS i KOHCTPYKITUHA.
Braoemw:

— METOJaMHU OTpENeNICHUs CBOWHCTB  MaTepualioB, NPHMEHSIEMBIX  JUIsI IPOM3BOJCTBA
MPOMBIIUIEHHOTO 000pY/I0BaHUS M KOHCTPYKLIUH;

— TEXHOJOTHMsAMH cOopa M OOpaOOTKM NaHHBIX JUIS TPUHITUS KOHKPETHBIX TEXHUYECKHX
pemeHnit mpu pa3paboTKe TEXHOJOTMYECKUX MPOLECCOB C TOYKM 3PEHUS TEXHUKO-
HKOHOMHUYECKOH 3P PHEKTUBHOCTH.

3. KpaTtkoe conep:kaHue 1UCHUILINHBI
MarepuanoBe/ieHHE Kak HayKa: [1eJId, 337a4l U 3HaUeHUe TUCHUILIMHBL. Ob1ue

TpeOoBaHuUs, MPEABbIBIsIEMbIe K MaTepHallaM B 3aBUCUMOCTH OT YCJIOBHM HCIOIb30BAHUS HITU

sKcIuTyaranuu. Pa3Butue Hayku o Matepuaiax. Pojib pyccKUX ydeHbIX B Pa3BUTUU HAYKH.

JlocTikeHus B 0071aCTH CO3JaHMs HOBBIX MaTepHaioB, UX IPUMEHEHUs. 3HaUeHUE MaTepHalioB

B Pa3BUTUU XUMHUKO-TEXHOJIOTHYECKUX MIPOIIECCOB M 00ECTIeueHNH UX O€30MaCHOCTH.

OCHOBHBIE MOHATHS O CTPOCHUH, CTPYKTYpE U CBOMCTBax MaTepuasioB. O3HAKOMIIEHHE C

METOJIaMH U3YYEHHS CTPYKTYpPBI M CBOMCTB MaTepHalloB.

Crpoenne marepuanoB. OCHOBHbBIE THIbI KPUCTAIIMYECKUX perieTok. Kiaccudukanums

KPUCTAJIOB MO THIAM CBS3M. AHM30TPONHsS CBONCTB KpucTayuioB. CTpoeHHE pealbHbBIX

153



KpHUCTaIOB. JeeKThl peaabHbIX KPUCTAIUIOB ¥ MX BIIMSHHE HAa CBOMCTBA METAJUIOB U CIIABOB.
CpoiictBa nucnokauuid. Kpucrammumzauus MerawioB U cmiaBoB.  CaMompou3BosibHast
Kpuctaimu3anus.  HecamonpousBoibHAas — KpucTam3anus.  AMOpQHBIE  MaTepHAIbL
Hanomatepuanbsl. AmioTponuyeckue mnpeBpaiieHuss MeTamioB. CTpyKTypa HEMETAUIMYECKUX
MarepuanoB. CTpoeHHE MOJIMMEPOB, CTEKIIA, KEPAMUKH.

CaoiictBa matepuanoB. Ilokazarenu cBoiictB. Knaccudukamnus cBoiictB. Mexanndeckue,
¢bu3nveckne, XMMUYECKUE, SKCIUTyaTallHOHHbIE W TEXHOJIOTHYECKHWE CBOWCTBA MAaTEpHUAsOB.
[lokazarenn MeXaHMYECKUX CBOMCTB, ONIpEAENA€Mble MPH CTATUYECKUX HCIBITAHUSAX Ha
pacTsiKeHue U u3ruo.

DU3NKO-XUMHUYECKUE OCHOBBI MAaTEPUATIOBEICHUSI.

OcHOBBI TeOpUHU CILIABOB. JlMarpaMMbl COCTOSIHUS CILJIaBOB. TepMUHBI U OIpEIEICHMUS.
JlnarpaMMsl — «COCTaB-CBOWCTBO.

Merammueckre MaTepHabl.

Xeneso u crunaBbl Ha ero ocHoBe. CTaau U YyT'yHBI.

XKenesoyrnepoaucroie crutaBbl. CTPYKTYpbl CIJIaBOB JKene30-yriiepol. Jluarpammbl
COCTOSIHUS JKEJI€30-11EMEHTHUT.

KoHcTpykiimoHHble MeTalsInyeckiue MaTepuaibl. YTIEpOIUCTbIE U JETUPOBAHHBIE CTAJIH.
Knaccudukanus craneii, ompeneneHue MOHATHS KadecTBa cTalu (TpeOOBaHUS K KadyecTBY).
Koncrpykuuonnsie cranu. MHcTpymenTanbHble ctanu. Kraccudukanus — yriepogucTbiXx U
JIETUPOBAHHBIX CTaJed. MapKHpoBKa CTajiell MO0 XMMHYECKOMY COCTaBy. KOHCTpYKIIMOHHBIE
CTaJIM ¥ CIUIaBbl. IHCTpyMeHTaNnbHBIE CTAJIN U CIUIAaBbl. UyryHbl ¥ TBepAbIE cIlIaBbl. CBOWCTBA U
Ha3Ha4YeHHE YyTryHa.

Teopuss U mpakTHKa TEPMHUYECKONM U XHUMHUKO-TEPMUYECKON 0OpabOTKHM METalIoB U
crutaBoB. [Ipupona, MexaHW3M M yCIOBHUS NPOTEKAaHUS CTPYKTYPHBIX NPEBPAILCHHN B CTAJU.
Bunsl u crnoco6sl nemeHranuu. JIud@y3noHHOE HACHIIEHHE MOBEPXHOCTH HEMETaJIaMH.
A3oTUpOBaHME crami. Juddysnonnas wmertammuzanusa. oHHas XUMHKO-TEpMHYECKas
obpaboTka. IlepcnekTUBBI pa3BUTHS XHMHKO-TepMHUECKOW 00padoTku. [uddysnonnoe
yIaJeHUuEe MPUMECEH.

I[BeTHBIC METAIIIBI U CILIABBI HA UX OCHOBE.

OOw1ast xapakTepuCTHKa U Kiaccu(UKalUs MeIHbIX CIUIaBoB. JlaTyHu, OpOH3bI, MEAHO-
HUKEJIEBbIE CIUIaBbl. AHTU(PUKIIMOHHBIE MeTa/lIMueckue Marepuainsl. OOmas XapakTepucTHKa
AJIFOMUHUEBBIX CIUIaBOB. JleopMupyeMble alntOMUHUEBBIE CIUIaBbl, JUTHEBbIE AJIOMUHUEBBIE
criaBel. I'panynupoBaHHble ciitaBbl. OO0Ias XapaKTepUCTUKA MarHUEBbIX CIUIABOB.

OcHOBBI KOPpO3UU METAIUIOB. [ [pUHIUIIBI U METOIBI 3AIUTEI OT KOPPO3HH.

OcHOBHBIE TNpUYMHBI KOppo3un MeTayuioB. Ilokasarenu xopposuu. Knaccuduxanus
KOPPO3HOHHBIX IIPOLIECCOB.

Hemerannuueckue MaTepuasl.

Matepuansl Ha OCHOBE BBICOKOMOJIEKYJSIDHBIX coequHeHuil. CTpoeHHe U CBOMCTBA
OJIMMEPOB. TepMopeakTHBHBIE M TEpMOIUIACTUYHbIE moauMepbl. CTpoeHMe M CBOMCTBA
IJ1acTMace.

OcCoOeHHOCTH CTpOEHHUs, CBONCTBA pE3MHOBBIX MarepuaioB. Pesunsl oOriero
Ha3HAYEHUs, CIIEIHAIbHBIC PE3UHBI U 00JIaCTH UX MPUMEHEHHUS.

Jlakokpacounsie MaTepuainsl (JIKM). OcnoBuble Buabl JIKM. Kpacku, naku, rpyHTOBKa,
LInaTjieBKa.

Kepamuueckue Mmarepuansl. KOHCTpYKIIMOHHAs, WHCTPYMEHTaJIbHAas M TEXHHUYECKas
kepamuka. Heopranmueckoe crexno. Kiaccudukanus cTekosl Mo Ha3HAYeHHI0O M 00JacTu
npuMeHenust. Cutamisl. ['papur. Acbect. CBoiicTBa U 06J1aCTH IPUMEHEHUS.

CMma3ouHble Macia, IUIACTUYECKUE CMa3KH, TBEPbIE CMa304Hble MaTepuabl. CMa304yHO-
OXJIAKJAIOIINE KUIKOCTH.

JlpeBecHbIe MaTepHabl.

Komnosunmonnsle wmarepuansl (KM). OOmas XapakTepucTHKa KOMITO3UIIMOHHBIX
MaTepHaJIoB.
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Bnusinue o00nydeHuss Ha CTPYKTYpY, MEXaHMYECKHE CBOMCTBA M KOPPO3HOHHYIO
CTOMKOCTb MaTepuayIoB. PainaliMOHHOCTOMKNE CTAJIM U CILIABBI.

Bb160p KOHCTPYKIIMOHHBIX MaTEPUAIOB JUISI KOHKPETHOTO TEXHOJIOTHMYECKOTO MpoLecca.
Kputepun n anroputm Bpi0Opa KOHCTPYKLIMOHHBIX MaTEpUAIOB.

2. O0beM yueOHOI TMCHUTITHHBI

Bun yae6HO#I paboThI Cemectp 1
3E Akan. 4. | Actp. u.

OO0mast TpyI0eMKOCTh TUCIUTITHHBI 2 72 54
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUS: 0,9 32 24
Jlexmun 0,45 16 12
[TpaxTnueckue 3anstus (113) 0,45 16 12
JlabopaTtopusie paboTsl (JIP) - - -
CamocrosiTesibHasi padora 1,1 40 30
KonrtakTHas camocrositenpHas pabota 0,2 0,15
CamocTosATeIbHOE U3YUEHUE Pa3JIeoB TUCIUIUINHBI 1,1 39,8 29.85
Buabl KOHTpOJIA: 3auer

AHHOTaIUA padoyeil MPOorpaMMspl TUCHUIJIMHBI
«/H:xeHepHas NMCUXO0JIOTHS B TEXHOJIOTMM MATEPUAJIOB COBPEMEHHOM YHEPreTUKMN»

1. Heap aucHUNIMHBI — MPHOOpETEHUE CTYJEHTaMH 3HAHUN B 00JacTH MCHUXOJOTUHU
OpraHM3alui JESTeNIbHOCTH JIIOIed B CHCTEME «4YEJIOBEK M MalllHa», 4YeloBeKa U
poheCCHOHANBHON JEATEIHLHOCTH, Pa3BUTHE MPOPECCHOHAIBPHO BAXKHBIX KadyeCTB OyIyIIEero
CHeIHaINCTa.

2. B pesyabraTre wuU3yYeHHMS AUCUMILIMHBI O0y4YaloUIUiicsi MO mporpaMmme
CHeNHNATUTETA JOJIKEeH:

Obnadams CIEYONUMA KOMIICTCHIIUSAMHU:

— CHOCOOHOCTBIO K OIIEHKE MOCJEICTBUN IPUHUMAEMbIX OpraHU3aI[MOHHO-YIIPABIEHYECKIX
pemenuii u ux ontumuzaiuu (I11K-14);

3uamo:

— OCHOBHBIE TIICHUXOJIOTUYECKHE TOHATUSA (NICUXUKA, CO3HAHWE, WHAWBUI, JIMYHOCTD,
WHIUBUAYAIbHOCTD, ICUXUYECKHUE MTPOLIECChI, CBOMCTBA, COCTOSHUS U TIP.);

— METOJIbl ICUXOJIOTUYECKUX UCCIeI0BaHU (0OBEKTUBHBIE, OMMCATEIbHbIC, ICUX0IOTHUECKOM
TTOMOIIIH);

— mpodeccnoHanbHO BaKHBIE KaueCTBa 3HAYMMBbIE 7Sl OyAyIIel CrieluaibHOCTH;

— TICUXOJIOTHYECKYIO CYIIHOCTh OOIICHUS;

— KOHCTPYKTHBHBIE CITIOCOOBI pa3pelieHuss KOHQIUKTHBIX CUTYaIlUi;

— TICUXOJIOTHYECKHE OCOOCHHOCTH Pa3BUTHI MaJIOi COIIMATBLHON TPYIIHI (KOJIJIEKTHBA),

Ymemy:

— TPOEKTUPOBATH M MOJAJCPKUBATH MCUXOJOTHYECKU O€30TMAaCHbIE YCIOBHS JESITEILHOCTH B
CIIOHBIX CHCTEMaX YeJIOBEK-MallliHa;

— paboTaTh B KOJUIEKTHBE, COTPYJHHYATH C KOJUIEraMHu, pa3peniaTb KOH(PIUKTHBIE CUTYalINN;

— QaHAIM3UpPOBaTH CBOM  BO3MOXKHOCTH  HCIIOJIb30BaTh  METOABl  CaMOJMArHOCTHUKH,
CaMOTIO3HAHUS U CAMOBOCIIUTAHHSI,

Braoemy:

— HaBBIKAMHU TICHXOJIOTUYECKOTO CaMOaHAIM3a M CaMOPETYIHPOBAHUS, HEOOXOAMMBIMU s
s dekTuBHON U O6e30macHO MpodeccnoHaIbHON NesSTeNbHOCTH;
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— TCOPETUYECCKMMH W MPAKTUYCCKUMH HABBIKAMH IUIAHHPOBAHUS MPOGECCHOHATBHOU
NESTEIBLHOCTH, LIeJIeTIOaranusi U pa3pabOTKU ONTUMAIIBHBIX MPOTPaMM peaTn3aliy Lelu;
— HaBBIKAMM MEKIIMYHOCTHOI'O OOIICHHS.

3. KpaTkoe coaepxkaHue Q1 CHUIIIHHBI
Paznean 1. Ilcuxosiorus yejioBeka M ero npohecCHoOHAILHAA 1eSITeIbHOCTh

1.1. O0mias xapakKTepUCTHKA IICUXOJOIMH KaK HAYKU. METOIbI IICHXOJIOTUH

Hcropust craHoBIEeHUS TICUXOJIOTUU KaK CaMOCTOsTeIbHON Hayku. [Ipeamer, MeToasl u
3aa4d  COBPEMEHHOW rmcuxojorud. IIcuxwka 4yenoBeKa Kak CHUCTEMHOE CBOWMCTBO
BBICOKOOPraHM30BaHHOM Marepuu. lIcuxonornyeckue XapakTepUCTUKU CO3HaHUs. YemoBeK BO
B3aMMOCBSI3U C OKPYKAIOIIMM MHUpPOM. YenoBeK: HHAMBHUJI, JIMYHOCTh, WHIMBUIYATBHOCTb.
OTtpaciu nicuxosioruu. MHxeHepHast IICUXO0JIOTUS U TICUXOJIOTHS TPY/Ia.

1.2. O011ee NOHIATHE O TUYHOCTU

Jluunocth u ee crpykTypa. Camoco3HaHHE: CaMOTO3HaHUE, CaMOOTHOIIEHUE,
camoperyssanus. OCHOBHBIE TIOJIXO/IbI K U3yYEHUIO JTUYHOCTU. PazBuTHe TUYHOCTU. JIMYHOCTH B
CHCTEME MEKJIIMYHOCTHBIX OTHOIICHUH.

1.3. JINYHOCTh U €€ IICUXUICCKHUE CBOMCTBA

TemrepaMeHT U XapakTep B CTPYKType JHUYHOCTU. VICTOpHS CTaHOBIEHWS THIOJIOTUU
TEMIIEPAaMEHTOB. XapaKTepUCTUKa THUIOB TemrepaMmeHTa. lIposiBieHue TeMIiepaMeHTa B
nesitenbHOCTH. CTpyKTypa W THMOJIOTHS XapakTepa. UepTol xapakTepa u ero (opMHUpOBaHUE
XapaxkTepa.

1.4. Ilo3HaBaTeabHBIC MPOIECCHI TUIHOCTH

OO0mrast xapakTepUCTHUKAa IMO3HABATEIBHBIX TMpOIecCOB JM4yHOCTH. OIlnylmeHue u
BOCTIPUSTHE: BUJBI, CBOMCTBA, OCOOCHHOCTH pa3BUTHs. BHUMaHWE W TaMATh: BUJIbI, CBOMCTBA,
¢byakuuu. Pa3BuTre m BocnuTaHue BHUMaHMSA. Bo3pacTHple M MHAMBHUIYaIbHBIE OCOOCHHOCTH
namsTH. [Iprempl panMoHanbHOTO 3ayduMBaHUsA. MBITIUIEHHE U ero (opMHUpoBaHUE. THIIOIOTHS
MBITIUICHHS: (POPMBI, BHJIBI, OTEpaIliy, WHIWBHUIAyaIbHbIE OCOOCHHOCTH. MBEINIUICHHE U PEUb.
CriocoObl aKTUBH3AIMU MBINLICHU. BooOpaskeHue: BUIbI, GyHKIUH, pa3BUTHE. BooOpaxkeHne u
TBOPYECTRBO.

1.5. DMOIIMOHAILHO-BOJIEBBIE MPOIIECChI JUIHOCTH

OO6miee moHsATHE 00 AMOLMSAX M YYBCTBax: (PyHKIMHU, Kiaccuukaius, 0COOCHHOCTH
pazButus. CriocoObl yrpaBlIeHHUs CBOMM 3MOIMOHAIBHBIM cocTosiHueM. OOIee npecTaBieHre
o BoJie. [Icuxosoruueckasi CTpyKTypa BOJICBOTO akTa. Pa3BuTHe M BOCIMTAaHUE CHITBI BOJIH.

1.6. ITcuxoorus npohecCHOHATbHON ASITEILHOCTH.

YenmoBek u npodeccusi. Ctpykrypa poeCCUOHAITBHOU JIEITEILHOCTH.
[Tcuxosioruvyeckue HampaBiICHUS HCCICAOBAaHUS 4YEIOBEKa B CTPYKType NPOQeCCHOHATBHON
nestensHocTH.  lIpodeccuorpadupoBanne Kak MeTOJ  U3ydeHUs MNpodecCHOHaTbHON
nesATeNbHOCTH. Buapl mnpodeccuorpadupoBanus. 3amadyd TICUXOJOTHH MPOQECCHOHATBHON
nestenbHOCTH. [lcuxonornyeckue nmpu3Haku U perynaropsl Tpyaa. [Ipodeccnonanbsno BaxkHbIE
kadecTBa. KoMIIETEHTHOCTHBIN 1MOX0/] B IPO(hecCHOHAIBHON MOATOTOBKE CIEIIUATUCTOB.
Pa3pen 2. YestoBek Kak y4aCTHHK TPYAOBOIO Npoiecca

2.1. OcHOBHEBIE 3TAllbl Pa3BUTUA CYOLEKTA TPYAA

UenoBek Kak CyOBEKT TpyAa: CTPYKTypa OCHOBHBIX KOMIIOHEHTOB. JTallbl pPa3BUTUSA
cyonekTa Tpyna (mepuoausanus E. A. Knumosa). Kpusucel npodeccuoHanbHOTO CTaHOBIICHUS
(E. @. 3eep). OyHKIMOHATIBHBIE COCTOSHUS YeNlOBeKa B TpyaAe. PeryiasTopsl (yHKIIMOHATBHBIX
cocrosiHuil. Knaccudukamnus (yHKIHMOHATBHBIX cOCTOsHUHM. [lcuxomormueckuii crpecc Kak
(GYHKIIMOHATBHOE COCTOSIHUE. MeTo/ibl ypaBieHus (yHKIIMOHATBHBIMUA COCTOSIHUSIMU.

2.2. TpynoBas MOTHBAIUS B YAOBIETBOPEHHOCTh TPYIOM

[ToTpebHOCTH 1 MOTUBHI JIMuHOCTU. Knaccudukaius noTpeOHOCTeH 1 BUABI MOTHBAITHH.
Wepapxust notpeOHocTell (mupamuga A. Macnoy). TpynoBast MmoTuBaims. MOTUBBI TPYZAOBOTO
noBeneHus (B. I'. [ToqmapkoB). OCHOBHBIE TEOPUU TPYIOBOM MOTHUBALIMM U YOBIETBOPEHHOCTHU
tpynoMm (/1. Makknenann, ®. I'epubdepr, B. Bpym u np.).

2.3. llenenonaranue v mIaHUPOBAHKUE B TPOGHECCHOHANBHON AEATEIALHOCTH
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IIcuxosornyeckass cucrema TPYLOBOM IEATEIbHOCTH. MOTHBAlMOHHBIM IIPOLIECC KaK
OCHOBa lLieJenojaradus. OTalbl JoCTWkeHus uenud. CTpyKTypa MOTHBALIMOHHOIO IIpOLiEcca.
Kpurepun s¢pdexruBnoctn nenenonaranus. Knaccudukanus neneid. Pazpaborka mporpammbl
peannzanuu neau. CTpaTernyeckoe iIaHupOBaHUE.

2.4. lIpodeccronanbHasi KOMMYHUKAITHS

[cuxomorusi o6menusi. CocraBHbIE 3JIEMEHTHI Tporecca oOmeHus. OyHKIUU U BUIBI
oOmenus. Tumbel oOmeHUs. XapaKTEPUCTUKU JIMYHOCTH, CHOCOOCTBYIOUINE YCIEUTHOCTH
oOmenus. OOmMeHn wuH(poOpManueld W KOMMYHHUKAaTUBHBIE Oapbepbl. ABTOpPHTapHas U
TUanoruyeckas koMmmyHukaius. O0ieHne Kak B3auMoIeUCTBUE (MHTEPAKITUS ). MexXITMYHOCTHOE
BOCHpUsATHE W TmocTpoeHne umumka. [IpodeccrnonansHoe oOmenue. Kymbrypa npemoBoro
oOrIeHusl.

2.5. Ilcuxosiorust KOH(MIAMKTA

Koundmukr xak ocobas ¢opma B3aumojeiictBus. CTpykTypa, IWHAMUKa, (GYHKIHUU
KOH(aukTOB. OCHOBHBIE CTaJAUU pa3BUTUS KOHQUUKTOB. Kraccudukanus KOHQIMKTOB.
OcHoBHBIE JTambl IOMCKAa BBIXOJOB M3 KOHQIMKTHOW cutyauuu. [Ipodeccuonanbubie
KoH(mukTel.  Mcrounukn — koHGuUKTOB.  KOH(QnukTOreHHble  JUYHOCTH.  YCIIOBUSA
KOHCTPYKTHUBHOTO pa3peuieHus] KOH(PIUKTOB.

2.6. I1cux0JI0rusl COBMECTHOIO TpyAd

[Tcuxoyiorusi COBMECTHOW TPYAOBOU NEATENbHOCTH. [Ipu3HaKku TpymnmmoBoro cyObnekTa
Tpyna. Knaccudukanus opranmuzanuii. Croco6 opraHu3alud COBMECTHOM JESITEITbHOCTH.
[Icuxonoruss rpynnsl. CouuaabHO-TIICUXOJIOTHYECKHEe OCOOCHHOCTH MaJloil OpraHW30BaHHON
rpynmnbl. ColuanbHO-IICUXOJIOTHYECKUHN KIIMMAT rpymibl. OCOOEHHOCTH COBMECTUMOCTH YJIEHOB
TPYIIIBL.

2.7.I1cuxonorus ynpaBJaeHUs

VYmpaBnenne Kak conuanbHbii  peHOMeH. CyOBeKT W OOBEKT  YIpaBIICHHS.
VnpaBieHyeckue OTHOLICHMsS Kak IpeAMET HayKM yIpaBlIeHUs. OTalbl €€ pPa3BUTHS.
VYnpasieHueckas AeaTenbHOCTb. OCHOBHBIE yIIpaBIEHUYECKUE KYJIbTYPbI: XapaKTEpHbIE YEPTHI U
0co0eHHOCTH. OCHOBHBIE (DYHKIIMU YIPABICHYECKOH AEATENbHOCTH.

2.8. Crpecc u ero npohuiakTuka

Ilcuxonmoruss  crpecca. Ilpuembl ynpaBieHHMs SMOLMOHAIBHBIMH — COCTOSTHUSIMU.
IIpo¢unakruka ctpecca u GOpMHUPOBAHUE CTPECCOYCTONUNBOCTH.

4. O0beM y4eOHOH TUCUMIIIMHBI

. 2 cemecTp
Buner yue6HOI paboTh B a1, on B axazLs,
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY IJIAHY 2 72
AyIUTOpPHBbIE 3aHATHS: 0,9 32
Jleximonnsie 3ansaTus (JI3) 0,45 16
[TpakTnueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
KoHTakTHas camocTosiTesbHas paboTa 0,2
Pedepar/CamocrosTenbHas npakTuyeckas pabora 1,1 20
CaMOCTOSATENbHOE U3YYEHUE Pa3/IeOB AUCIUIUIMHBI 19,8
Buja koHTpoOJs: 3a4yeT
. 2 cemecTp
Buner yae6HOI paboThI B saw. o B actp.u,
O0mas TpyA0eMKOCTh JMCHHMILIMHBI 10 Y4eOHOMY ILIAHY 2 54
AyIMTOpHBIC 3AHATHS: 0,9 24
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Jlexmonneie 3anstus (JI3) 0,45 12
[Ipaktuueckue 3ausarus (113) 0,45 12
CamocrositesbHas padora (CP): 1,1 30
KoHnTakTHas camocrosiTenbHas padboTa 0,15
Pedepar/CamocrosrenpHas mpakTudeckas pabora 1,1 15
CaMOCTOATENbHOE U3YUEHHUE Pa3JIeOB UCIUIUINHBI 14,85
Buj koHTpoJIs: 3a4eT / IK3aMeH 3ayeT

AHHOTanus padoyeil MPOrpaMMbl AU CHMILJIMHBI
«Pycckuii AI3bIK M KyJIbTYpa peud B T€XHOJOTHH MAaTEPHAJIOB COBPEMEHHOM IHePreTuKm»

1. Heab aucOMNIIMHBI — MOBBIMICHUE OOIIEH U PEUYEBOU KYIbTYpPHI CIICIIUATUCTA,
CIOCOOHOTO PeaIM30BBIBATH CBOM KOMMYHHKATHBHBIEC MOTPEOHOCTH B COBPEMEHHOM OOIIIECTBE
Ha OCHOBE MPUHIMIOB Y(PPEKTUBHOCTH OOIICHHS, KOMMYHHKATUBHOMN 11€7I€CO00Pa3HOCTH U

KOM(OPTHOCTH, YBKEHUS K IPYTUM JIOASIM.

2. B pe3yabTaTe M3y4eHUs1 AUCHMILIMHBI 00y4arouiicsi 10 mporpamMmme

CIELUATTUTETA T0JI/KEeH:
Obnadams CIENyIONUMA KOMIIETCHITUSIMHU:

TOTOBHOCTBIO CBOOOJHO TMOJIb30BAThCS JINTEPATYpPHOH M JEJIOBOM MHUChMEHHOM M YCTHOMU
peubl0 Ha PYCCKOM $3bIKE, CHOCOOHOCTHIO B NMHCHbMEHHOM M YCTHOM pEYd MPaBUIIBHO
(JtormuHO) 0popMUTH pe3ynbraThl MbluieHus (OK-5);
CIIOCOOHOCTBIO TIPE/ICTABIIATh PE3YJIbTaThl UCCIENOBaHMUS B (opMax OTUETOB, pedepaTos,
MyOJMUKAMil ¥ MyOJUYHBIX OOCYXKIACHUH, CIIOCOOHOCTHIO (OPMYIHUPOBATH MPAKTHUICCKUE
PEKOMEH/IAlMH 10 UCTIOJIb30BAaHUIO PE3YJIbTaTOB HayIHBIX HccienoBanuit (I1K-12).

3namo:
OCHOBHbIE TIOHATUS IUCUUILINHBL: A3bIK, peyub, MeKcm, (QYHKYUOHANbHbIe CMUILU, pPeuesdsl
cumyayus, A3bIKO8As TUYHOCHb, HOPMUPOBAHHOCHb Deyll;
cnenuduKy YyCTHON M MIMCbMEHHOM peuu;
3THKY U 3THKET Npo(ecCHOHAIBLHOIO PEUYEBOT0 OOIICHNUS;
crenu(puKy HayqHOTO SI3bIKa, )KaHPbl HAYYHOTO CTUJISL pEUU, KOMIIO3UIIMOHHYIO CTPYKTYpPY U
cpeacTBa oQpopMIIeHUS HAYYHOU paboThI;
0COOEHHOCTH O(PULIMATBHO-EIOBOTO CTUJIS, IPABUIJIa COCTABIICHUS JOKYMEHTA,
HOPMBI JIUTEPATYPHOTO SI3bIKA;
MpaBWiia TMOATOTOBKM TEKCTOB pa3HBIX BHUAOB IMYOJIMYHOTO BBICTYIUICHUS, TPUEMBI
yOeXAeHUS U 3aKOHBI KOMMYHHUKAIUH;.

Ymemn:
JIOTUYECKH BEPHO, apTYMEHTUPOBAHHO U SICHO CTPOUTH YCTHYIO U MUCbMEHHYIO PEUb,
TpaHc(OpMUPOBATH MHUCbMEHHBII TEKCT B YCTHYIO (hOpMY peun;
co37aBaTb Ha OCHOBE HAY4YHOI'O IPOU3BENEHUS BTOPUYHBIE JKaHPBl NUCBMEHHOIO TEKCTa
(maH, TE3UCHI, aHHOTAIUIO, pedepar), cieays HopMaM HaydYHOU peun;
COCTaBJIATH JI€JIOBbIE JOKYMEHThI B COOTBETCTBUU C HOPMATUBHBIMU TPEOOBAaHUSIMU;
HaXO0JIUTh B TEKCTE peueBble OIMOKH U YCTPAHSATD UX;
COCTaBJIATh TEKCT MTyOJUYHOTO BBICTYIJICHUS pa3HBIX KaHPOB;
BBICTYINaTh MYOJIMYHO U Y4aCTBOBATh B JUCKYCCHH;.

Braoems:
KyJIBTYpO# poeccnoHaIbHO-AEI0BOM U HAyYHOW peyH B MMCbMEHHOM U YCTHOH Gopme;
HaBbIKAaMH S(PPEKTUBHON KOMMYHUKAIMK B Y4eOHOH M Npo(ecCHOHATBHON esATeNTbHOCTH
(myOAMYHOTO BBICTYIIJICHUS, apTYMEHTAIH, BEJCHUS JUCKYCCUH).
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3. Kparkoe coaep:kaHue NUCHHUILINHBI

Pasnen 1. BBenenne B npeamer

1.1. Pycckuil sI3bIK M KyJIbTypa pEeUYd Kak MPEeAMET, KaK COCTABJSIONIAs KMU3HEHHOTO U
npodeccHoHaIbHOrO ycnexa. 3aadyd ¥ MEeCTO Kypca B MOJTOTOBKE OakajaBpa, CHEIHMaINCTa U
MaructpanTa. [Ipobrema mpecTuka ¥ MPAKTUUECKOW BOCTPEOOBAHHOCTU PEUEBOU KYJIbTYPHI B
Hame BpeMmsa. OCHOBHbIE TOHATHUS Kypca. BnusHue s3pika Ha (HOPMHUPOBAHHE JTUYHOCTH
YEJIOBEKA, IOHATUE A3bIKOGAA JIUYHOCHID. Hcroprueckue cBEIEHHUS O PYCCKOM S3bIKE.
CoBpemenHas pedeBas cutyarus koHa XX — Hagana XXI BB.: paspymenue opdorpaduaeckix
Y CTUJTUCTUYECKUX HOPM, CTPEMUTENIbHBIA POCT OMIHNOOK, M3MEHEHUE OP(HOIMUIYECKUX HOPM.

1.2. KOMIIOHEHTBI CHUTyallud OOMICHHWS M YCHEIIHOCTh KOMMYHUKauuu. [loHsTus
oOwienue v peuesas cumyayus. llenu oOmennst (KOMMYHUKAaTUBHBIC 11e)1). PedeBbie ommoOKu
KOMMYHUKATUBHBIE HEYyJa4yH, BO3MOXXHBbIE WX TNpUYUHBL KOMMyHUKaTHBHAs KOMIIETCHITUS
Hocutensi P — yMeHuwe CTpouTh W BOCHPHUHUMATh YCTHBIE M THUCHMEHHBIE TEKCTHI Pa3HBIX
YKQHPOB B PA3JIMYHBIX CUTYAIUsAX OOIIECHHS, TEM CaMbIM JIOCTHTaTh CBOMX IIeJiel, HE HapyIas
MPUHIIATIOB KYJIbTYPhI, MOPAJIH, KOMMYHUKATUBHOU KOM(pOPTHOCTH.

1.3. MHorooGpa3ue S3bIKOBBIX CpeAcTB. OTOOP S3BIKOBBIX CPEACTB, 00eCHEUYMBAIOIINX
5bGEKTUBHYI0O KOMMYHUKAIIMIO B ONPEJENECHHON cHUTyalluyd. TUIBl pEeueBbIX CHUTyallMil Hu
(YHKIIMOHATFHBIE PA3HOBUIHOCTH COBPEMEHHOTO PYCCKOTO si3biKa. DOpMbI pedn (MTMChbMEHHas
U ycTHasi) U ux crneurduka. MoHosor u auanor (noawior). yHKInoHalIbHbIE CTUIN (HAYYHBIH,
0pUINAIBHO-/I€TI0BOH, MyOIUIIUCTUYECKUH).

Paznea 2. KyabTypa Hay4yHO# peuM U 1eJI0BOW peqyu

2.1. JlunrBuctuka Hay4HOro Tekcra. OCOOEHHOCTHM HayyHOTO CTWIISI peyd. TepMHHBI,
O0COOEHHOCTH HayYHOU TePMHUHOJIOTMH. Pa3HOBUIHOCTH HaydyHOTO CTHIIA (COOCTBEHHO HAY4YHBIH,
y4eOHO-Hay4HbIH, HaydyHO-WH(DOPMAIMOHHBIA, HaydyHO-TyOnuiucTuyeckuii). Cnenuduka
HCIIOJIb30BAHHUS AJIEMEHTOB Pa3IMYHbBIX A3BIKOBBIX YPOBHEH (JIEKCHYECKOTO, MOP(OIOTHUECKOTO,
CUHTAKCUYECKOT0) B HAyYHOU peyn.

2.2. Odopmaenune HaydHOU paboThl. OpraHu3aius HaydHOT'o TeKCTa.. BUbI KoMIpeccuun
Hay49HOTO TEKCTa: KOHCIICKT, IJIaH, Te3UChI, BUABI pedeparoB. JKaHpbl YCTHON HAyIHOUW PEUH.
Kpatkas xapakrepuctuka pedepaTUBHOTO COOOIICHHUS, JIEKIIUHU U JOKIIaja.

2.3. OcobenHocty 0oGhUIUANBbHO-1€10BOr0 cTuiid. [lrcbMeHHble GopMbl IeI0BON peyH.
OdunuanbHO-AETOBOM CTHJIb PEYU, €ro JIEKCHUKO-IpaMMaTH4YecKue OCOOEHHOCTH, peueBble
KJIMIIIE, €ro Pa3HOBUAHOCTH (MOJACTHIM) U cdepbl (PYHKIMOHUPOBAHUS (aIMUHUCTpATUBHAS,
MpaBoBasi, AMILUIOMAaTHYecKas), >XKaHpoBoe pa3HooOpaszue. HoBwie sBieHHs B oduinaibHO-
nenoBoM  crwie. JKaHpel NHCBMEHHOM J€0BOM KOMMYHMKaUMH. JIOKYMEHTBI JIMYHOIO
MOJIb30BaHMsl (3asBJICHHE, PACIUCKa, JOBEPEHHOCTh, XOJaTailcTBO, aBTOOHMOTpadus, pesrome).
CnyxebHas KOppecoHACHIINA (IeTI0BOE MUCHMO U €r0 BUIbIL, HHCTPYKIIHS).

2.4. Ycruble dopMbl aenoBod peun. OcoOEHHOCTH YCTHOUM AENOBOW peud (coueTaHue
AJIEMEHTOB MPO(eCcCHOHANBHOTO, JEJIOBOTO W Pa3rOBOPHOTO  s3bIKOB). HarmoHanbHbIE
OCOOEHHOCTH PYCCKOT'O PEUYEBOI0 ATHKETA U JIEIIOBOI pEUEBON ITHKET.

Pazoen 3. Hopmamuenuwlit acnekm Kyibmypol peduu

3.1. Onpenenenue HOPMATUBHOCTU U BapuaHTHOCTU. Opdosnudyeckue HOPMbl PYCCKOTO
JTUTEPaTypHOTO si3bIKa. SI3bIKOBasi HOpMa, €€ pojb B CTAHOBJICHMH W (YHKIIMOHHUPOBAHUU
PYCCKOTO JUTepaTypHoro sizbika. OnpeneneHne NOHATHH KoAu(UKAIUS U (HAKTOp COLUATHHOTO
npectuka. [loHATHE BapMaHTHOCTH A3BIKOBOM HOPMBI. [IpaBMIBHOCTH M MacTepCTBO pEUH.
PaznoBuHOCTH 536IKOBBIX HOpM. [Ipon3HocutensHbie HOpMBI PA (opdosmus).

3.2. Jlekcuueckne Hopmbl PJIS, npuyuHbl uX HapylieHUs. 3HAUYE€HHE CIIOBA M
JIEKCHYecKas COUYeTaeMOCTh. TOYHOCTh PEYH: MPAaBHIBLHOCTH BBIOOpA CJOBAa W3 psia €IUHUII,
ONMU3KUX eMY 0 3HAYCHUIO WU TT0 (hopMe (CHHOHMMBI, TApOHUMBI, OMO(OHBHI)

OYHKIIMOHATIBHO-CMBICIIOBAsl MPUHAJUIEKHOCTh CJI0BAa. YMECTHOCTh HCIIOJIb30BAHMS
CJIOBAa B TOW WJIM MHOM KOMMYHHMKAaTHUBHOW CHUTyalMH. VHOS3bIYHBIE CJIOBAa B COBPEMEHHOU
pycckoii peun. PacmpocTpaHeHHbIE JeKCHMYECKHE OIIMOKM: TUIEOHa3M W TaBToJioTus. Pycckas
(pazeosorus u BEIPA3UTEITHHOCTh PEUH.
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3.3. I'pammaruyeckue Hopmbl PJIS, ciaydam ux HapymieHus. OCOOEHHOCTH PYCCKOIO
cioBoobOpazoBanus. Ctporoe coOnoeHne MOpP(OIOTHIECKUX HOPM COBPEMEHHOTO PYCCKOTO
s3bIka. TpyaHble ciaydan yrnoTpedaeHns UMEH CyLIeCTBUTENbHBIX. MI3MEeHeHUs, TPOUCXOIAIINE B
YIOTPEONCHUN YHUCIUTENbHBIX. CHHTaKCHUECKHUE HOPMBI: TPYOHBIE CIy4ad HMEHHOTO U
rJIaroyibHOro ymnpanieHus. CoriiacoBaHue NOJUISKALIEr0 M CKa3yeMoro B (opmax ducIia.
YnorpebiieHue eenpruiacTHbIX 000POTOB.

3.4. Opdorpaduueckne u myHKTyarronHsle HopMbl PJIS. Opdorpadudeckue u
IIYHKTYallMOHHbIE HOPMBbI, aKTyaJlbHbIE I JI€JIOBOrO IKCbMa: MPAaBONMCAHHME MPUCTABOK,
cy(h(HUKCOB M OKOHUAHHMN PA3HBIX YaCTeH PeUH, NMPEUIOTOB, YaCTHUI], YIOTPEeOICHNE MTPOMTUCHBIX
OyKB, ynotpeOieHre 3HaKOB MMPENMHAHMS B TIPOCTOM U CJIOKHOM MPEIOKEHHSIX.

Pa3nes 4. IlpaBuiia noAroToBKYM nNy0JJMYHOI0 BHICTYILJICHHUS.

4.1.I1paBusia MOATOTOBKM NYONMYHOTO BBICTYIJIEHUS — MoHoJjora. OcoOeHHOCTH
nyoIMIMCTUYECKOTO CTUIsl peud. [loHsTHe ycTHOro myOIM4HOrO BBICTYIUIEHUS, €0 BUABI U
oOurue TpeOoBaHMS K MOJArOTOBKE MMYOJIMYHOTO BBICTYIUIEHMSI B 3aBUCUMOCTH OT LIEIH
BBICTYIUICHHS: HH(QOPMAIIMOHHOE (M PEKIAMHOE) BBICTYIUIEHHE, NPOTOKOJIBHO-3TUKETHOE U
MpaBWjia MOJATOTOBKM  MO3APAaBUTEIbHBIX U  IMPHUBETCTBEHHbIX peuell. OcobGeHHOoCTH
aprymMeHTupymimen (yoexxaaromiei) peun, BUIbl yOeKTaromiei peun

4.2. OCHOBBI OJIEMUYECKOr0 MacTepcTBa. Posib MyOIUYHBIX TUCKYCCHIM B COBPEMEHHOM
obuiecte. [lonarue cropa, ero nenu u Buapl. [loAroToBKa K JUCKycCHM M MIpaBHUJIa y4acTHs B
Hel.

4. O0bem yueOHOH TUCUMIIIIMHBI

Buner yue6HO# paboTh 2 cemecTp
3E \ B akan. u.

OO0uiasi TPy10€eMKOCTb TMCHUIIIMHBI N0 Y4eOHOMY MJIAHY 2 72
AyIUTOpPHBbIE 3aAHATHS: 0,9 32
Jlexumonneie 3ansatust (J13) 0,45 16
[Tpaktuueckue 3ausatus (113) 0,45 16
CamocrositesqbHas padora (CP): 1,1 40
KonTtakTHas camocTosTenbHas paboTa 11 0,2
CamMOCTOSITeNIbHOE U3YUYECHHE PA3/ICI0B TUCIIUILINHBI ’ 39,8
Buja kouTpos: 3a4yerT
Bubr yue6HOM paboThI 2 cemecTp

B 3au. en. B

acTp.gyacax

O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 110 Y4eOHOMY IUIaHY 2 54
AyJIUTOpPHBbIE 3aAHATHS: 0,9 24
Jleximonnsie 3ausatus (JI3) 0,45 12
[TpakTueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 1,1 30
KoHTakTHas camocTosiTeNibHas paboTa 11 0,15
CaMOCTOATENBHOE N3YUEHHUE PA3/IE€TI0B IUCHUIIIMHEI ’ 29,85
Bujx konTpoJs: 3a4yeT
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AHHOTAIUs padoyeil MPOrpaMMebl AU CHUILIMHBI
«BpluncjanTeIbHAsE MATEMATHKA B TEXHOJIOTHH MaTEePHAJIOB COBPEMEHHOH YHEePreTHKI)

1. Heap aUCHMIVIMHBI - JaTh CTYIEHTaM TEOPETHYECKHUE 3HAHUS M HAY4UTh
MPAaKTUYECKUM YMEHHSM WM HaBBIKAM HCIIOJIb30BAaHUS COBPEMEHHBIX MAaTEMAaTUYECKUX METOI0B
pacyeToB, pacUeTHBIX HWCCICAOBAHUM, aHalW3a, ONTUMH3AIHMHA HWHXEHEPHBIX IPOLECCOB C
npUMEHEHHeM s3blka Python s pemieHMs IIHPOKOTO Kpyra 3a4ad  BBIYUCIUTEILHOU
MaTEeMaTHKH.

2. B pe3yabTrare u3yYyeHHs JAUCHUILUIMHBI oOydamoummiics mno mnporpaMmme
CHeHATUTETA 0JIKEH:
001a0ams CIETYIONIMMU KOMITETEHIIUSIMHU:

— CITOCOOHOCTHIO K aHAIN3Y CUCTEM aBTOMATH3AlUK MIPOU3BOJICTBA M Pa3pabOTKe MEPOTIPUATHIA
o ux coBepiieHctBoBanuio (I11K-5);

3uams:

— BBIYHCIHUTEIBHBIE W QITOPUTMHUYECKHE AaCIeKThl, HEOOXOJUMbIE Ui NpPUMEHEHHUS
COBPEMEHHBIX CHCTEM KOMIBIOTEPHON MaTeMaTHKH, B YaCTHOCTH Python;

— METO/bI ¥ AITOPUTMBI JJTsl PEIICHNS MH)KEHEPHO-TEXHIUECKUX PACYETHBIX 33/1a4;

Ymemo:

— (QopmManu30BaTh 3324 BEIYHCIUTEIBHON MAaTeMATHKH;

— TPUMEHSTH TOJYYCHHBIC 3HAHWUS TPH PEIICHUH TMPAKTHUYECKUX WH)KCHEPHO-TEXHUYECKUX
pacueTHBIX 3a7[ad BBIYMCIUTEIFHONH MAaTeMaTHKH, C UCTIOIh30BaHUEM COBPEMEHHBIX CHUCTEM
KOMITbIOTEPHOU MaTeMaTHKH, B yacTHOCTH Python.

Bnraoemy:

— MeTOJIaMU IPUMEHEHUSI COBPEMEHHBIX CHUCTEM KOMIIbIOTEPHON MaTeMaTUKH, B YACTHOCTH
Python;

— CIHOCOOHOCTBIO TIOCTAHOBKM M pEIICHUS WHKEHEPHO-TEXHUYECKUX pACUeTHBIX 3ajad
BBIYMCIUTEIBHON MaTEeMaTHUKU U HAaBBIKAMHM HHTEPIPETAlMd M IMPUMEHEHUs IOTydaeMbIX
pe3ynbTaToOB.

3. Kpartkoe cogep:xaHue IUCHHILIHHBI
BBenenue. ean u 3agaun kypca. KpaTrkasi XapakTepuCTHKA YMCJIEHHBIX METOJ0B M HMX
ocodenHoctu. Ilpodjembl U pemenus. 3a7a4d U MECTO Kypca B MOJrOTOBKE OakajiaBpa I0O
HaIpPaBJICHHUIO.

Paznen 1. [IKM Python u oco6eHHOCTH ero peaju3anuu JJIsl pellleHUus1 pacyeTHbIX 3a1a4 B

XMMHMHU M XUMUYECKOH TeXHOJIOTHH .

Tema 1.1. OOBEKTHO-OPUEHTUPOBAHHBIMN S3BIK MPOrPAMMUPOBAHUS Python: 00630p.

Oco0eHHOCTH U CBOMCTBa 00bEKTHO—OpUEHTUPOBaHHOTO MporpamMmmupoBanus (OOII). Co3ganue

U ucnoip3oBanue auctpubyruBa Anaconda. Hudpactpykrypsl Spyder, Jupiter, cTpykTypa

s3pika. OCHOBHBIE CTPYKTYpBI JAHHBIX (CIIMCOK KOPTEXK, OOBEKTHI) M OMEpaluyd HaJ HHUMHU.

Anroputmbl. OCHOBHBIE aJITOPUTMUYECKUE KOHCTPYKIIUHU (CIIeIOBAaHUE, BETBIICHUE, LIUKIIBI) U UX

peanuzanus B Python.

Tema 1.2. BBenenue B nporpammupoBanue Ha sizbike Python. CTpykTypa nporpaMmsl, OTCTYIIBI,

MOJIyJ M, OTNepaTopsl, PyHKIMH(MMEHOBAaHHbIE U AaHOHUMHbIE), 0COOCHHOCTU. CTaHAapTHBIE U

HectangapTHble QyHkiuu Python ( oOmero Ha3HaueHus, MaTeMaTHuecKue, 00OpabOTKa CTPOK,

BBO/I/BBIBO/T).

Tema 1.3 Pa3paboTka ajropuTMoB, MpOrpaMMHpOBaHME M OTJIaAKa nporpamm Ha Python (B

cpene Spyder). Ynpasnstomue koHcTpykiuu if, for, while.

Tema 1.4 O630p mpeaMeTHO-OpUEHTHPOBAHHOW OMOIMOTeKH Moaynel Python mis HaydHBIX U

WH)XEHEPHBIX BbluMcieHud SciPy (Momaynu scipy u numpy, a takxke matplotlib), cpaBHeHHe C

MATLAB.

OcHoBHasi cTpykTypa AaHHBIX NumPy nams BEKTOPHBIX M MATPUYHBIX BbIUMCICHHH ndarray.

OcCoOeHHOCTH BBINOJHEHUS JEHCTBUHA HaJ MaTpulaMH (CIIOKEHHE ,BBIYMTAaHHE, YMHOXEHHE,
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oOparenue) Ha s3blke  Python. Wudopmanumonnsie Matpuunble (yHkmuu( HoOpMma,
ompenenurens, panr).  Mertoasl ndarray — T, copy, shape, size, ndim u ap., uHIAEKCUpOBaHHE,
MaTpuyHOe mpow3BeAcHHe W (QyHKIMU Moayns numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

Tema 1.5 Tloctpoenue rpadukoB B Python ¢ ucrmonp3oBanuem momynst matplotlib. @yHkmm
moxaynst matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka
napaMeTpoB ¥ aHHOTHPOBAHHE TPAPHUKOB

Pa3znean 2. Meroabl BbIYMCIUTEIbHOH MaTeMaTHKH. OCHOBHBIE 3Tanbl pellleHUA 3a1a4 Ha
IBM. Pemenue cucrem JIUHeHHBbIX ajireopandyeckux ypapuenuii (CJIAY).

Tema 2.1. IlpsiMble U UTEpAIIMOHHBIE YUCIEHHBIE METO/bl. DJIEMEHTHI TEOPUH MOTPEUIHOCTEH .
[Tonsitue HOpMBL. OCOOCHHOCTH MAUIMHHOW apudMmeTuku (KpaTkuii moBTop). OcobeHHOCTH
BBINIOJIHEHUS ACUCTBUN HaJ MaTpUIlaMM (CJI0XEHHE, BBIUYMTAHUE, YMHOKEHUE, O0pallleHue) Ha
s3bpike Python, nHpopmanrionnsle MaTpuuHble PyHKINUN( HOpMa, OTIPEENINTENb, PaHr).

Tema 2.2. Pemenue cuctem nuHedHbIX anreOpanuveckux ypaBHenuit (CJIAY). IlocranoBka
3amaun. [lorpemnocty. MeTonbl ¢ MCHOJB30BaHUEM OOpAaTHOM MAaTpHUIBl U METOJ IMPOCTHIX
utepanuii. Pemenne CJIAY B Python ¢ ucnosnb3oBanuem moayneir numpy.linalg u scipy.linalg.
u pynkuwmii det, rank, inv, cond, norm, solve.

Tema 2.3. O630p metomoB pemeHusi CJIAY. BeramcnurensHas yCTOWYHBOCTB, CXOJIUMOCTH
MeTo/10B . OOYCIOBIEHHOCTh CHUCTEMBI JHMHEWHBIX anreOpamdeckux ypaBHeHuil (CJIAY) u
YHUCJIO 00YCIIOBJICHHOCTH.

Paszgen 3. OOpalGorka pe3yabTaToB H3MepeHUsi OAHON BeauduHbl. [lpudiamxenue
(pyHkuun mMHoOrowieHamu ¢ oaHoil Hezapucumoil nepemenHoil. MHK. ®@yukuun Python
JIs1 padoThI ¢ MHOTOYJIEHAMM.

Tema 3.1.. O6paboTka PKCIIEPUMEHTATBHBIX JaHHBIX. [OYCUHbIE W WHTEPBAJIBHBIC OIICHKHU.
®ynkiuu Python. Onpenenenne kpurepust CThroicHTa

Tema 3.2.1lpubGmmwkenune Qyakumii. MeToabl HMHTEPHOJSAIMH 3aBUCUMOCTEH C  OJIHOM
HE3aBUCUMOU TiepeMeHHou. MHTeprnonsimonHbiii MHOTOWIeH Jlarpamka, peanu3anus B Python.
Tema 3.2. Tlpubmwkenwe ¢yHKIUA. MeToapl anmpoOKCUMAIMM 3aBUCHMOCTEH C OJHOM
He3aBUCUMOU TiepeMeHHoW. Metoa HanMmenbux kBaapatoB (MHK). Mcnons3oBanne QyHkmmit
Python nmns  ammpokcumammu  uw  MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

Paznea 4. Pemenne cucreM HesiuHeilHbIX ypaBHeHuii (CHY) yucieHHBIMH MeTOAMU.
Tema 4. 1. AropuTMBI METOJIa TIPOCTOM HUTEparu U MmeToia HerotoHa - Padcona i pemenus
CHY. CxopocTh CX0AMMOCTH, OIICHKHU MOTpentHocTr. Peanu3anus metoos B Python.

Tema 4. 2.Meroauka HCIOJIB30BaHUS  pemiatelied B MoOAyJe Scipy.optimize, (yHKIUHA
root_scalar, root.

Paznean S. Pemenue 3a1a4 MHOTOMEpPHOM ONTUMHU3ANUM YHCJIEHHBIMUA MEeTOTaMH

Tema 5.1. Knaccudukanus 3aa4 u METOJ0B ONTHMH3AIIH.

Meton rpaaueHTHOro ciycka. Meton nedopmMupyeMoro MHOrorpaHHuka. Peanusanmsi MeTo10B
B Python.

Tema 5.2 Berpoennsie metoanl SciPy. Beibop pemnarens B Moyne scipy.optimize

Bcerpoennsie metoibl SciPy, ¢dyHkunn minimize scalar, minimize.

Pa3nes 6. Ananu3 n pemenne 1udgepeHuaIbHbIX YPABHEHU I YMCICHHBIMA METOAMH
Tema 6.1. Anroput™bl MeTOIOB penieHus nuddepeHInanbHbIX YypaBHeHUH. MeToabl Diinepa u
ero moaudukanuu. Peanuzamnus meronoB B Python. BeiGop pemarens B Mmoayne scipy.integrate,
¢bynkuuu solve ivp, solve bvp.
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4. O0beM yueOHOI TUCUMILTHHbBI

Beero Cemectp
Bun yuebHo# paboTh 4 cemectp
3E Axap,. 3E Axapn,.
9. 9.
OO0mas TpyI0eMKOCTh AUCITUTITHHBI 3 108 3 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 48 1,33 48
Jlexun 0,44 16 0,44 16
[IpaxTnueckue 3anstus (113) - - - -
JlabopaTtopusie paboTs (JIP) 0,89 32 0,89 32
CamocrosiTesibHas padoTa 1,67 60 1,67 60
KonrtakTHas camocTosiTenbHast pabota 0,2 0,2
1,67 1,67
CaMOCTOSATENFHOE U3YUEHUE Pa3JIeIOB JUCITUTUIMHBI 59.8 59.8
Buabl KOHTpOJIA:
Buo konmpona uz YII (3auem) ‘
Buja uTOroBOro KOHTpoJIs: 3auyer
Beero Cemectp
Bun yaebHoli paboThI 4 cemectp
3E AcTp. 3E Actp.
. .
OO6mrast TPyA0€MKOCTh JUCIUTLTHHBI 3 81 3 81
KonTakTHasi paboTra — ayIuTOpPHBbIE 3aHATHUSA: 1,33 36 1,33 36
Jlexmun 0,44 12 0,44 12
[Ipaktuueckue 3ausatus (113) - - - -
JlabopaTtopusie paboTsI (JIP) 0,89 24 0,89 24
CamocTosiTesqibHasi padboTa 1,67 45 1,67 45
KonTtakTHas camocTosTebHas paboTa 167 0,15 167 0,15
CamMOCTOSITeIbHOE U3YUYCHHUE PAa3/ICJI0B TUCIIUTIIIMHBI ’ 44 85 ’ 44,85
Bujabl KOHTpOJIS:
Buo konmpona uz YII (3auem) ‘
Bujx uTOroBoro KOHTpoJIsi: 3auer

AHHOTANUA padoyeil MPOrpaMMbl JUCHUIIIMHBI
«JluckpeTHasi MaTeMaTHKa B TEXHOJIOTHH MATEPHAJIOB COBPEMEHHOI IHEePTreTHKH

1. Heuapb AucuMmInMHbI - GOPMUPOBAHHUE Y CTYACHTOB CUCTEMbI OCHOBHBIX TIOHATHUH,
WCIOJIb3YEMBIX Ul IOCTPOEHUS BAKHEUIIIMX MATEMaTHUYECKUX MOJIENEN, U MaTEMaTHYECKUX
METO/IOB AJIsl OTIMCAHUS PA3IUYHBIX XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB.

2. B pesyabrare H3y4YeHHsl JUCHHUIUIMHBI O00y4amluiicd 10 Nporpamme
CHECNHAJIUTETA JOJIKEeH:

Obnadams CleAyOIUMI KOMITETEHIIUAMU:

— CIOCOOHOCTBIO K aHAJINW3y CHUCTEM AaBTOMAaTHM3allud TPOM3BOJCTBA U  pa3paboTke
MepomnpHATHii o ux coBepiieHcTBoBanuto (I1K-5).

3nams:

— OCHOBHBIE TMOHATUS W METOJbl JUCKPETHOM MaTEMaTHKH, MaTeMAaTU4eCKMX METOJ0B
perieHus npodeccHoHalIbHBIX 3a/1ay.

Ymemo:

— TNPUMEHSTh MaTeMaTHYECKUE METO/IbI IIPU PELICHNH TUIIOBBIX MPO(ECCHOHATIBHBIX 3a/1ay.
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Braoemy.:
— METOJaMHU TIOCTPOCHHS MaTeMaTHYECKOW MOJEIM THUIOBBIX MPOPECCHOHATIBHBIX 3a1au M
COJIepKaTeIbHON MHTEPITPETAIMH MTOJYICHHBIX PE3YJIbTaTOB.

3. KpaTtkoe conep:kaHue JUCHUIINHBI:

Paznes 1. DiieMeHTHI TEOPUH MHOKECTB M ajredpanyeckue CTPyKTYpbl.

MHoOXecTBa, OTHOIIEHUS U (PYHKIMH. 3a/laHEe MHOXKECTB W OCYLIECTBIICHHE OTEepaIlHid
Hag HUMH. CriocoOb! 3ananwus. Onepanuu 00beIMHEHUS, TICPECEUCHUS, PA3HOCTH, JOMOJHCHUS U
JeKapTOBa MPOM3BEACHUS. AKCHOMAaTHKa TEOpUH MHOXecTB. Anredpa Kanropa. MunnMuzanus
npenacTaBieHuit MHoxkecTB. [luarpammbl Oilnnepa-Benna. bunapnbie oTHomenus. CrocoObl
3ajaHus OWHApHBIX OTHOmIeHWH. CBoiicTBa OWHApPHBIX OTHOIIEHWH. Pa3zOouenus. OTHOIICHUS
SKBUBAJIEHTHOCTH U mopsinka. IlpencraBieHne n-apHbIX OTHOLIEHUM OMHapHbIMH. Auredpa
oTHomeHU. DyHkuU. WHbEKIUs, CIOpbEKIUs U OHeKIUs. Airedpandeckue CTPYKTYpBHI.
[Tonyrpynnel. Monouns!l. ['pynmnsl. [Hoarpymnmsl. [{uknudyeckue rpynnsl. ['pynmnsl moacTaHOBOK.
N3omopdusm rpynn. CmexHble kiaaccsl no mnoxarpynne. Hopmanehble nenurtenu. Paxrtop-
rpynnsl. Kosbna: onpenenenus, cBoiictsa, nmpuMepsl. [loms.

Pasnen 2. DiemenTsl Teopuu rpagdos.

I'padbl. 3amanue u xapakrepuctuku rpados. Buasl rpados. Iloarpadsr. Matpuiibt
CMEXHOCTH M HMHIMJAEeHTHOCTH. CrenmeHn BepmmH. Mapmpyrtsel ernm. [uxnsl. PaccTosiHue
Mexay BepiinHaMu. JuameTp u paguyc rpada. YHapHble U OMHapHbIE onepanuu Haja rpadamu.
Jononuenue rpada. YmaneHue u goOaBlieHHWE BEPIIMH. YJajleHHE U Jo0aBieHue peodep.
OroxnectBienne BepmuH. Pacmernnenune BepmuH. OObenunenne rpadon. IlepecedeHue
rpadoB. KommnoneHTsl cBsi3HOCTH. MocTsl. Beprinnaast u pebepHast cBSI3HOCTb. CBS3HOCTH
OpUEHTUPOBAHHBIX TpadoB. ANTOPUTM BBIYUCIEHUS CBA3HOCTU. BHYTpeHHSS yCTONYMBOCTB.
Bepmmnanoe unciio HezaBucuMocTH. PebepHoe unciio He3aBUCUMOCTH. BepinHHoe u pedepHoe
nokpeiTe rpada. BHemHss ycToiumBoCTh. BepmuHHOe u  pebepHOE YHCIO BHEUTHEH
yCTOMYMBOCTH. LIMKIIBI M pazpe3bl. DilnepoBbl UK. ['aMUIBTOHOBBI HUKIBI. [IMaHapHOCT U
ykiaaka rpados. ['panu miockoro rpada. Packpacka rpados. Xpomaruueckoe uncio. ['umnoresa
yeTbipex Kpacok. JlepeBbs. Omnpenenenusa. CpoiictBa. Teopema Konu. ®dyHpameHTanbHas
cucteMa HUKIOB. OCTOB HaMMEHBLIEIO Beca. YIOPSJAOUYEHHBIE JI€pEBbs. bUHApHBIE NEPEBBS.
JlepeBpsl COPTUPOBKU. AJITOPUTM IIOMCKA B IEPEBE COPTUPOBKH.

Pasznea 3. byjeBbl GpyHKIIMH.

Anrebpa noruku. bynessl pynkuuu. CriocoObl 3aianus. byneBbl GyHKIIMM OTHOUM U ABYX
MEepEMEHHBIX W UuX cBoWcTBa. Dopmynbl OyneBod anreOppl. OCHOBHBIE 3aKOHBI OYJIeBOM
anreOppl.  DKBUBaICHTHOCTh  (opmyn.  IlpuHmun — aBoiictBeHHOCTH.  COBEpIICHHBIC
IU3BIOHKTUBHBIE M  COBEPIICHHbIE KOHBIOHKTUBHBbIE HOpMaibHble (QopMbl. CHCTEMBI
AIIEMEHTapHBIX OyNneBbIX QyHKIMH. DYHKIIMOHATBEHO MOJHBIE CUCTEMBI 3JIEMEHTAPHBIX OYIIEBBIX
¢byukuuii. Ilpumepsl ¢GyHKIMOHAIBHO TMOMHBIX 0OazucoB. BakHelnine 3aMKHYThIE KJIacChl.
Teopema o ¢yHkuMoOHanbHONW mNoNHOTE. MuHMMH3anus OyneBbix (yHKiuN. CokpalleHHas,
TynukoBass U MuHuUManbHasg ¢opmbl. Kaptel Kapno. Meroa coderaHus HWHIEKCOB U METOJ
Kyaitna. Munnmuzanusi KOHbIOHKTUBHBIX HOpMabHBIX GopM. O030p MPUITIOKEHUN JUCKPETHOM
MaTEMaTHKH. PazpaboTka 3 PEKTUBHOTO MaTEMaTHYECKOTO, IIPOrPaMMHOT0,
MHPOPMAIIMOHHOTO M TEXHUYECKOro OOecleyeHuss Ha OCHOBE METOJOB JUCKPETHOMH
MAaTE€MAaTHKH.

Paznen 4. Ucuncienue BbICKa3bIBAHUIA.

BBenenne B MaTeMaTH4ECKYIO JIOTHKY. KpaTkue cBeeHHs U3 UCTOPUHM MaTEMaTHYECKON
norukd. Ponb  MaremaTHyeckod JIOTMKM TIpH  pa3paboTKe M AKCIUTyaTallud XUMHKO-
TEXHOJIOTMYECKUX cUCcTeM. PopMalbHblE aKCMOMATUYECKUE CUCTEMbl. CHMBOIIBI, BBIPa)KEHUS,
¢dopmynbl, akcruoMsl. [IpaBuiio BbIBOJIA, HEOCPEICTBEHHOE CIIEJCTBHE, BBIBO, TeopeMa. Jloruka
BbIcKa3biBaHui. Jlorndeckuit BeiBoA. Akcromsbl. [IpaBuno modus ponens. Teopema aenykuuu u
npaBwio  cwuiorudMa. [lodHota M HENpPOTMBOPEUYMBOCTH.  HE3aBUCHMOCTH — aKCHOM.
Paspemmumocts Teopuun. [pyrue axcmomarusaumu. I[IpoBepka BBIBOAMMOCTH C IIOMOIIBIO
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UCTUHHOCTHBIX Tabmui. CekBeHuuu [enumena. Moxens mupoB Kpumke. Merox pe3omroruii
Po6uncona. Meron knay3 Bonra. O6parnsiit MeTox MaciioBa (0aronpusiTHBIX HaOOPOB).

Pa3nes 5. Ucuncienne npeinkaToB U HeYyeTKas JIOTHKA.

Jloruka mpeauKaToB. ABTOMAaTH3allUs JIOTMYECKOTO BbIBOAA. IlepemenHsble, (pyHKIMH,
TEPMBbI, TpEeIuKaThl, KBAHTOpHI, (opmynbl. O6nacte neiictBus kBaHTtopa. CBOOOMHBIE U
CBsI3aHHbIE IlepeMeHHble. VIHTepnpeTaly, paBHOCHIBHOCTh. PacniosHaBaHue 001€3HaYMMOCTH.
[Ipobnema pazpemuMocTH. AKCHOMBI M TIpaBWJIa BBIBOJA MCYHCICHHS IMpEeIuKaToB. Teopema
nenykuuu. HenpoTuBOpeuMBOCT, M IOJIHOTA. BbIHECeHHE KBaHTOPOB U IpeABapeHHas
HopMasibHast Qopma. CKylneMOBCKHE cTaHAapTHBIE (opMbl. DpOpaHOBCKMI YHHBEPCYM U
teopema DpoOpana. [logcranoBka u yHudukamnms. Metos pe3osroiuii u ero nojgHora. CtpaTeruu
Merona pesontonuil. Jlu3broHkTel XopHa. [IpuHLIMI JIOTMYECKOro IPOrpaMMUpPOBAHMUS.
Heuerkne MHOxecTBa. Hewerkas mnoruka. llosBienme m cyrs HedeTkocTH. Popmanmsanus
HedyeTkocTH. DYHKIMS NpUHAUIeKHOCTU. JIMHrBHCcTHYecKkas mnepeMeHHasd. Ornepauuu HaJ
HEYETKMMH MHOXecTBamMu. Heuerkas apudmeruxa. Meroasl aedaszzuduxanuu. Heuerkue
oTHomeHus. CraHJapTHble HEYeTKHe Jiornyeckue onepanuu. Hederkuil BbiBoa. CreneHu
HMCTUHHOCTH U CTEIIEHU YBEpEHHOCTU. HeueTknii aHanor MeToaa pe30JIroLni.

Pasnen 6. Koneunnle aBTOoMarbl, mammHbl Tblopunra-Ilocra, ci10XHOCTH
BbIYMCJICHHH.

DOnemeHTHl TeopuH aBToMaToB. [loHsATHE aBTOMaTHOrO MpeoOpazoBaHusl MHGOPMALIUU U
KoHe4yHoro aBromata. CriocoOrl 3a1aHusi aBToMaTtoB. ABToMatel Muiu u Mypa. [Iporpammuas u
anmapaTHas pealu3alus aBTOMAaToOB. DKBUBAJIEHTHOCTh U MUHUMH3ALMS aBTOMAaToB. MalinHel
Trropunra-Ilocra. @opmanuzanusi NOHIATHUS aIropuT™Ma M (GopMaibHbIE MOJAEIH AJITOPUTMOB.
Mammna TeropuHra: onpeenenus, cBoicTBa, rpadsr nepexoaoB. Mammuna I[ocra. [Iporpammsl
st mamuH.  [IpoGmema  pacmosHaBanusi. [IpoGimemMa  OCTaHOBKH.  AJITOPUTMHUYECKH
HepaspemuMbie TpoOiemMbl. CI0KHOCTh aNrOpUTMOB. Mepbl ClOKHOCTH. BpemenHass u
€MKOCTHAsl CJIO)KHOCTb. ACHMITOTHYECKAS CIIO)KHOCTh, MOPSIOK CIOKHOCTH, CJIOXHOCTh B
CpeIHEM M B XyAllIeM ciydae. TpynHopaspemumsble 3agadd. HenerepmuHupoBaHHAs MallvHa
Teropunra. Kmaccet P u NP. NP-monssie 3amaun. NP-moiaHOTa TIpOOIeMBbI BBITIOJIHUMOCTH
dbopmy TOTHKK BBICKa3biBaHU. O030p MPHIIOKEHUH MaTeMaTHYECKOW JoTuku. HampaBneHus
WCIIOJIb30BAHUS amapaTa MaTeMaTHYeCKOW JIOTUKM B 3a/JayaxX MPaKTUYeCKOW HHOOPMATHKU.
Crneuudukanus ©  BepupHUKaus  MNPOrpaMMHO-ANMNAPATHBIX  MPOEKTOB,  JIOTMYECKOE
MIPOrpaMMUPOBAHKE, TOCTPOCHUE OHTOJIOTUM, S3bIKK OOIICHHUS HHTEIUICKTYaJIbHBIX areHTOB.

4. O0beM y4yeOHOH TUCUMIITIMHBI

Beero Cemectp
Bun yuebnoit paboThl 4
3E Axapn. u. 3E Axap. 4.
O01masi TPy10€MKOCTh JUCHMIIIIHHBI 3 108 3 108
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHUS: 1,33 48 1,33 48
Jlexun 0,44 16 0,44 16
[Tpaktuueckue 3anstus (113) 0,89 32 0,89 32
CamocrosiTesibHas padoTa 1,67 60 1,67 60
KoHnrakTHas camocrositenbHas paboTa 0,2 0,2
CaMOCTOATENBHOE N3YUEHUE PA3/IEIOB 1,67 59.8 1,67 59.8
JUCIUATLINHEI
Bua konrpoJs - 3auer + + + +
Bua uToroBoro KOHTpoJIsi: 3auer
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Beero Cemectp
Bun yae6HOI paboThI 4
3E AcTp. 4. 3E | Actp. u.
OO0masi TPy10€eMKOCTb IV CIUTIJIMHbI 3 81 3 81
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 1,33 35,9 1,33 35,9
Jlexuun 0,44 12,4 0,44 12,4
[Tpaktuueckue 3ausarus (113) 0,89 23,5 0,89 23,5
CamocrosiTesibHas padoTa 1,67 45,1 1,67 45,1
KonrtakTHas camocTosiTenbHas pabota 0,15 0,15
CamocTosiTensHOE U3yUeHUE Pa3/IeiioB 1,67 44,95 1,67 44.95
JUCIUTLINHBI
Buja koHTpoJs - 3auer + + + +
Bua nToroBoro KOHTpoJIsi: 3auer

AHHOTaIUA padoyeil MPOrpaMMspl TUCHUIJIMHBI
«OCHOBBI MEHEKMEHTAa 1 MAPKETHHIA B TEXHOJOTHH MATEPHAJTIOB COBPEMEHHOM
JHEPreTUKm?

1. Heap aMCHUIVIMHBI — TIOJYyYEHHE CHUCTEMbl 3HAHUW O 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUS TIPEANPUITHI B CHCTEME HAIIMOHAIBHOW SKOHOMHKH, MPEICTABICHUMA B
obmacTh  MEHEKMEHTAa Y  MapKeTWHra, BKJIIOYas  METOJOJOTHYECKHME OCHOBBI U
3aKOHOMEPHOCTH, (DYHKIIMH, METO/Ibl, OpraHU3aIlMOHHBIE CTPYKTYPhl, OpraHU3aIiIo MPOIIECCOB,
TEXHHUKY U TEXHOJIOTHIO MEHEDKMEHTA U MapKETHHTa B YCIIOBUSX PHIHOYHOM SKOHOMUKH.

2. B pesyabrare wu3yYeHHMs IMCUUILUIMHBI OOy4Yamoumuiicss 10 NporpamMmme
CIeNNATUTETA J0JIKEeH:

Obnadams CIEyONUMA KOMIIETCHITUSIMHU:

— CIMOCOOHOCTHIO K opranu3aiuu padboTsl moqunHeHHbIX (ITK-13);

— CIIOCOOHOCTBIO K COCTABJICHUIO W aHAIM3y OM3HEC-IUIAHOB pa3pabOTKU M BHEAPEHUS HOBBIX
TEXHOJIOTMYECKUX MPOLIECCOB, OOpaleHus: ¢ 00bekTaMu NpoheCCUOHATBHON JIeATEIbHOCTH,
BBIITYCKAa U peain3allii KOHKYPEHTHO criocoOHoi poaykiuu (ITK-17).

3nameo:

— MPUHIMIBI COCTABJICHUS TEXHUYECKOM JOKyMeHTanuu (rpadukoB pabOT, HHCTPYKIHA,
IJIAaHOB, CMET, 3asIBOK Ha MaTepUasbl U 000pyI0BaHUE) U P.;

— TEOpPEeTUYECKHE OCHOBBI M METO/IbI BEIPAOOTKH LIeJIel U CTpaTeruu OusHeca;

— MPUHIUIBI MOATOTOBKU JOKYMEHTAIlMU JUIsl CO3JAAHMUS CHUCTEMbl MEHEIKMEHTAa KauyecTBa
MIPEANPHUAITHS;

— METO/JbI M TEXHOJIOTHH MPUHATHUS U pealli3alliy yIPaBICHUYECKUX PEIICHUIA;

— OCHOBHBIE MPUHIUIIBI TPOIBMUKEHHS TOBAPA Ha PHIHOK..

Ymemy:

— COCTaBIIATH 3aBKU Ha 000PYAOBaHUE;

— pa3pabaTbiBaTh TEXHUYECKYIO TOKYMEHTAIIUIO;

— TMPUHUMATH YIPABJICHUECKHE PELUICHUS U OPraHU30BbIBATh UX BBIIIOJIHEHUE;

— coOupatb, 00pabaTeIBaTh M UCIIOJIE30BAThH YIIPABICHUECKYIO HHGOPMAIIUIO;

— paboTaTh C YIOpaBJICHYECKON JOKyMEHTallMed, TOJIb30BaThCsS 3aKOHAM, HOPMaMH U
MpaBUJIaMU aIMUHUCTPATUBHOM AESITEIIbHOCTH;

— pacrmpenensTh 00S3aHHOCTH U OTBETCTBEHHOCTH;

— HCIIOJb30BAaTh METO/bl MOTUBALIMH IIEPCOHAIA;

— KOHTPOJIMPOBAThH U PETYIUPOBATH UCTIOIHEHUE TUIAHOB.
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Braoems:

- HaBBIKAMM IPUMEHEHMSI ONTUMAJIbHBIX IIOJIX0/I0B JUIsl TUAarHOCTUKU U aHAJIU3a PBIHKA;
- METOJaMH PyKOBO/JICTBA IEPCOHAIIOM;
- HMHCTpyMeHTaMH 3(PEKTHBHOTO YIPABICHUS MPEIIPUATHEM.

3. KpaTtkoe conep:kaHue JUCHUILINHBI
Pa3nes 1. OcHoBBI ynipaBJieHUs PeaNPUSITHEM

1.1 Beenenue. Ilpeamer, Meron W colepkaHUE IUCHUIUIMHBI. Teopus yrpaBieHUS:
yIpaBJieHuEe Kak MOTPEOHOCTh M Kak (hakTop ycrexa JesTeIbHOCTH, CYIIHOCTh U COJEp)KaHue
yIpaBJICHUS, MECTO TEOPUHM YIPABICHHS B CHUCTEME COBPEMEHHBIX 3HaHMMW, cnenuduka
YIIPABJICHYECKON JIESTENPHOCTH, COBPEMEHHBIE NpOOJIeMBbl yrpaBieHus. [eHesnc Teopuu
YIpaBJIEHUS: YIPABIECHYECKHE PEBOJIOLNN, BO3HMKHOBEHHWE HAYYHON TEOpUHU YIIpaBJICHMUS,
UCTOKM M TEHJCHIIMU pPa3BUTHUS POCCHUICKOTO yINpaBi€HHs. 3aKOHOMEPHOCTH M IMPUHLMIIBI
yIpaBieHUs: CyObEKTUBHBIE U OOBEKTUBHBIE (PAKTOPHI B YIIPABICHUH.

1.2 Cucrtema ynpaBiieHUsl NpeAnpusitueM U ee cTpykrypa. Onenka 3¢ddekTuBHOCTH
ynpasieHus. Cucrtema ynpaBlIeHUs: MOHATUE CUCTEMBbI YIPABIIEHUs, pacrpeaesaeHie QyHKINH,
MTOJIHOMOYUH U OTBETCTBEHHOCTH, MPUHIUIBI IOCTPOSHUSI CCTEM yrpasieHus. LlenTpanu3zanus
U JIeleHTpaNu3alus yIpaBJIeHUs, JEJIETMpOBaHUE IOJHOMOYMI B Ipoleccax yIpaBJICHHUS.
OpranuzanvoHHasi CTpykTypa U ee BuAbl. OCHOBHbIE MOHATHS 3((HEKTUBHOCTU YIPaBICHHUS.
[Tokazarenu 3pPeKTUBHOCTH yIIpaBICHHUSL.

Moayab 2. OCHOBbI MEHEAKMEHTA

2.1 Ilenu B cucteme ynpaBiieHusi. PazpaboTka cTpareruii u miiaHoB opranu3anuu. L{emm u
LeJernojaraHue B YIPaBJICHUM: pOJIb L€ B OpPraHU3allMM M OCYILECTBICHHH IPOIECCOB
yhpaBieHus, Kiaccuukanus Lernei, MOCTPOCHUE JepeBa IlieJeil; coueTaHue pasHooOpasus
nesed M (PyHKIMH MEHEDKMEHTa; CUCTeMa YIPABJICHUS IO IENsAM; CTpaTerus M TaKTUKa
ynpasieHus. CylnHOCTb, IPUHIMIIBI M METObI IIaHUpoBaHus. [Iporiecc BEIpabOTKH CTpaTEruu.
@DOpMBI TEKYILErO MJIaHUPOBAHUS.

2.2 Texunosoruss pa3pabOTKH W TPUHATHS YIpaBIEeHUYCCKUX pemeHuid. Pa3paboTka
YIOPaBJIEHYECKUX PELICHWH: TMOHATHE M  KJIAacCU(PUKALMA YHOPAaBICHUYECKHX  pEIEHU,
OCHOBOIIOJIATAIOIINE DJIEMEHTBl JEATCIBHOCTH, YCIOBHS W KPUTEPUM IPHUHATHS PELICHUM,
IIPOLECC M MOJAEIU MPUHATHS YIPABICHYECKUX PELICHUH, pealnu3anus YIpaBICHYECKUX
[911(S317178

2.3 BiacTp B cHCTEME YNPaBJICHUS, JINAEPCTBO U CTUJIb yIpasiieHUus . OTHOLIEHUS BIACTH
B CHCTEME YIPABICHUA: TOHATHE W TUIIOJOTHSA BIACTH; BIACTb M ABTOPUTET MEHEDKEpa;
IPU3HAKY, (DAKTOpBl M MPOSBICHUS HEYNPABISEMOCTH; MCTOYHHKHM BJIACTH B YIPaBJICHUU
OpraHM3alueil; MapTHEPCTBO B IPOLECCaX MEHELKMEHTA. JIMIepcTBO M CTWIb YIPAaBIICHHUSA:
nporecchl  (DOPMUPOBaHHMSI U OCHOBHBIE COCTaBJSIOIIME JIMAEPCTBA, (opMajibHble U
HedopMalibHbIe (DAKTOPBI JIUACPCTBA, MPOSBICHUE JINACPCTBA B CTHIIE YIPABICHUS, TCHACHIIMS
Pa3BUTHS CTUIIS YIIPABICHUS.

2.4 MoTuBaIMOHHbIE OCHOBBI YIpaBJIEHUS U KOHQUIMKTHI. MOTHBaIMs AEATEIBHOCTH B
YIPaBJICHUM: MOTUBBI JEATEIBHOCTH YEJIOBEKA U UX POJIb B YIIPABJIECHUU, OCHOBHBIE IIOHATHS U
JIOTMKa TMpolecca MOTUBALUM, (akTopsl (OPMHPOBAHHUS MOTHBOB TpYJa; HCIIOJIb30BAaHHUE
MOTHBALMM B NPAaKTUKE MEHEHKMEHTa; (pakTopbl 3(p(eKTHBHOCTH MOTHBAIMM; COBPEMEHHbIE
KOHIIENIMU MOTHBAIMU. ['pynmoBas AUHaMUKa U KOH(JIUKTBI: POJb TPYINIBl B MOBEJCHUU U
JeATeIbHOCTH 4YesloBeKa, (OPMHUPOBAHUE TPYII, B3aUMOJIEHCTBUS B IPYyIIE U B OpraHU3alHy;
BO3HUKHOBEHHUE, TPOSBICHUE M Pa3HOBUJHOCTH KOH(IMKTOB, BIUSHHE KOHQUIMKTOB Ha
yIIpaBJICHUE.

Moayas 3. OCHOBbI MADKETHHIA.

3.1 MapkeTHHTr Kak cucTeMa yIpaBJICHUs, PETYJIMPOBAHUS U U3ydeHus pbiHKa. [loHsaTHe
MapKETHHTa, IPOUCXO0KACHNUE U CYIIIHOCTh MAapKETHUHIa, 11I€JU MapKeTuHra. OCHOBHBIE ITPU3HAKU
MapKETHHIOBOro CTWis ympasieHusd. Konuenmuu mapketuHra. OCHOBHbIE BHIBI MapKETHHIA.
MapkeTuHroBas cpeza.
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3.2 Kommiekc mapketuHra. OCHOBHbIE MapKETHHIOBbIE MHCTPYMEHTHI. CojlepikaHue U
nporecc yrpaBiieHUs MapkeTHHroM. OCHOBHbIE (YHKUMH MapKeTHHra. ToBapHasi, II€HOBasd,
cOBITOBass 1 KOMMYHUKAIIMOHHAs! NOJIUTUKK (pupmbl. ToBapHbIe cTpaTerun. PazpaboTka HOBBIX
TOBApOB.

4. O0beM yueOHOM TUCHHUILINHBI

10 cemectp
Bun yueGHO# paboThl B 3a4eTHBIX B akazem.
SIMHUTIAX gacax
OO0u1asi TPy10€eMKOCTb IV CIIUTIJIMHbI 3 108
KonTakTHasi paboTa - ayANTOPHbIE 3aHATHUS: 0,9 32
Jlexun 0,45 16
[IpakTiueckue 3aHsATHS 0,45 16
CamocrosiTesibHas padora: 2,1 76
KoHnTakTHas camocrosiTenbHas padoTa 71 0,2
CamMOCTOSITENTEHOE U3YYEHHE PA3JIETOB TUCIIUTIIINHBI ’ 75,8
Buja uTOrOoBOro KOHTpOJIS: 3auer
10 cemectp
Bup yueOHo#t paboTs B 3a4eTHBIX B actponom.
CIMHUTIAX yacax
O01masi Tpy10eMKOCTh JUCHHUIIIHHbI 3 81
KonTakTHasi pabora - ay1uTOPHbIE 3aHATHUS: 0,9 24
Jlexnuu 0,45 12
[IpakTnueckue 3aHsATUS 0,45 12
CamocrosiTesibHast padora: 2,1 57
KonrtakTHas camocTosiTenbHas pabora 21 0,15
CamMOoCTOSTENIbHOE U3YUCHHE PA3/IEIOB TACIIUILIMHBI ’ 56,85
Bujg uTOroBoro KOHTpoJIsi: 3auer

AHHOTANUA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«OCHOBBI TEXHUYECKOT0 PeryJIMpPOBaHUS U YIPABJIeHHS KA4eCTBOM B TEXHOJIOTHHU
MAaTepPHaI0B COBPEMEHHOI IHEePreTHKN»

1. leap AUCHMIUIMHBI — TIOJYYCHUE CUCTEMbI 3HAHUN OO yIpaBIICHMH Ka4eCTBOM Ha
MPEANPHUATHSAX B CUCTEME HAIMOHAJIBLHOM 3KOHOMHUKH, BKJIFOYAs METOJ0JOTHYSCKHUE OCHOBBI U
3aKOHOMEPHOCTH YIIPABJICHUs KAueCTBOM B YCIOBHUSX PBIHOYHOW SKOHOMHKH W BHEAPCHHE
pe3yJIbTaTOB HAYYHO-TEXHUYECKUX M IMPOEKTHO-KOHCTPYKTOPCKUX pa3padOTOK B peajbHBIM
CEKTOp SKOHOMHUKH.

2. B pe3yabrare wu3y4eHusi AUCUMILIMHBI O0y4yalumiicsi 1O MNporpamme
CIenraJINTEeTa J0JIKEeH:

Obaadoams CleqyOIUMA KOMITETEHITUSIMHU:

— CIOCOOHOCTHIO K opranu3anuu padots! noqunHeHHbixX (I1K-13);

— CIOCOOHOCTBIO K  UCHONB30BAHUIO COBPEMEHHBIX CHCTEM VYIPaBJICHHS KaueCTBOM
MPUMEHUTENFHO K KOHKPETHBIM YCIOBHSIM TPOW3BOJCTBA HA OCHOBE MEXKIyHAPOTIHBIX
crannaptoB (I[1K-16);

— CIMOCOOHOCTBIO K COCTABJICHUIO M aHAJIM3y OWM3HEC-TUIAHOB pa3pabOTKH M BHEAPECHHS HOBBIX
TEXHOJIOTMYECKHUX MPOIECCOB, OOpaIeHUsI C 00bEeKTaMU TPO(HECCHOHANBHON JesITeNbHOCTH,
BBIMTYCKA U pean3alii KOHKYpEeHTHO criocoOHoi mpoaykimu (ITK-17).
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3uams:
— TPUHIMIBL COCTABJICHUS TEXHUYECKOW JOKyMeHTanuu (TpagukoB padOT, HHCTPYKIIHIA,
TUTAHOB, CMET, 3asBOK Ha MaTepHalibl U 000PyIOBaHKE) U IP.;
— TEOPETHUYECKHE OCHOBBI U METOBI BEIPAOOTKH IIeJiel U CTpaTeruu On3Heca;
— TPUHIMIB TOATOTOBKU JOKYMEHTALMW Uil CO3/IaHUSl CHCTEMBI MEHEIKMEHTa KayecTBa
MPEIPUATHS;
— METOJbI ¥ TEXHOJIOTHH MPUHATHS U PEATH3aIUN YIIPABICHUECKUX PEIICHUH.
Ymemo:
— paspabaTbIBaTh TEXHUYECKYIO JOKYMEHTAIIHIO;
— TPUHUMATH YIPABICHYECKHE PEIICHHUS U OPraHU30BBIBATH MX BBHIIIOJIHECHNUE;
— coOupatb, 00pabaThIBaTh TEXHUUECKYIO HH(OPMALINIO;
— paboTath ¢ YIOpaBJIEHYECKON JOKyMEHTalueHd, IO0Jb30BAaThCAd 3aKOHaAM, HOpPMamMH H
MpaBUJIAMH aJIMUHUCTPATHBHOM NIESTETHHOCTH;
— pacrnpenensTh 003aHHOCTH U OTBETCTBEHHOCTD;
— HCIOJIb30BaTh METO/Ibl MOTHBAIIMH [I€PCOHANA;
— KOHTPOJIMPOBATh U PETYIUPOBATH UCIOJHEHHE MJIAHOB.
Braoemy:
— CHOCOOHOCTBIO B COCTaBE€ KOJUIEKTHBA MCIOJIHUTENEH yJ4acTBOBATh B MPOEKTHBIX paboTax Mo
CO3[aHMIO U MTPOU3BOJICTBY MaTE€PHaIOB COBPEMEHHOM SHEPTETHKH;
— HaBBIKaMU NMPUMEHEHHS ONTHMATIBHBIX TOIX0/I0B JUISl JUATHOCTHKH W aHAJIN3a PHIHKA;
— UHCTpyMeHTaMHU 3((HEKTUBHOTO yIPaBICHHUS.

3. Kparkoe coaep:xaHue TUCHUILIHHbBI

Pa3znes 1. OcHOBBI yIpaBJ/ieHUs] KA4eCTBOM Ha MpeaNpUsATHH

1.1 Bgrenenwe. [IpenMer, MeTon M coaepkaHWE AWCHUIUIMHBL. Teopus yIpaBJICHUS:
yhpaBlieHHEe KaK MOTpeOHOCTh U Kak (haKTop ycmexa JeATeIbHOCTH, CYLIHOCTh M COJEp:KaHue
YOPABJIEHUS, MECTO TEOPUM VIPABICHHUS KAadeCTBOM B CHCTEME COBPEMEHHBIX 3HAHWM,
crenuguKa yrnpaBiIeHUECKON AeITeIbHOCTH, COBPEMEHHBIE MPOOIEMbl YIIPABJICHUS KaueCTBOM.
3aKOHOMEPHOCTH M MPHUHILMIIBI YIPABICHUS KAaueCTBOM: CYOBEKTHBHBbIE M OOBEKTUBHbBIC
(hakTopsI.

1.2 Cucrema ynopaBlieHUs KadyecTBOM Ha mnpeanpusatuu. OneHka 53(dexTuBHOCTH
yopaBieHuss kadecTBOM. CucreMa yIpaBi€HUsT KAaueCTBOM: IOHSATHE CUCTEMBI YIIPABIICHUS,
pacnpenenenue (QyHKUIWU, MOJTHOMOYMN U OTBETCTBEHHOCTH, MPHUHIIUIBI MOCTPOCHUS CHCTEM
YOpaBJi€HUsT KadyecTBOM. LleHTpanmuzauuss W ACLEHTpaau3alus YIpaBICHUs, JEJIErMpOBaHUE
MOJIHOMOYUN B Tpolleccax yrpaBieHHs KadecTBOM. OcCHOBHbIE NOHATUA 3((HEKTUBHOCTH
ynpaBieHus kauecTBoM. [lokazaTenu 3¢peKTUBHOCTH yIIPaBICHHS KAU€CTBOM.

Pazgen 2. OcHOBBI cHCTEMBI MEHE:KMEHTAa KadecTBa

2.1 Ilenu B cucremMe ynpaBJieHUs KadyecTBOM. L{enu B ynpaBlieHMH KaueCTBOM: POJib LEJIH B
OpraHM3alii U OCYIIECTBICHUH IPOIECCOB YIpaBICHUS, KiIacCU(pUKAIUs IIeNied, MOCTPOCHHE
JiepeBa 1eNeii; coueTanue pasHooOpasus ueneil 1 GyHKIui MEHeIKMEHTA; CUCTeMa yIIPaBICHHS
MO ILeJIAM; CTpaTerusi U TaKTUKa yIpaBieHus KauyecTBOM. CyIIHOCTb, MPUHUUIBI U METOMbI
ianupoBanus. [Iporecc BeipaboTKu cTpareruu. @OpMbl TEKYIIETO MIAHUPOBAHUS YIIPABICHUS
KauecTBOM. BHelpeHue pe3ylbTaToB HAaydyHO- TEXHUYECKUX U MPOEKTHO-KOHCTPYKTOPCKHUX
pa3paboToK B peanbHbIN CEKTOP SIKOHOMUKHU.

2.2 Texuonorus pa3paOOTKH ¥ TNPHUHATHS yOpaBlieHYEeCKHX pemieHWil. Pa3paboTka
yIPaBICHUECKUX pEHICHW: TOHSITHE U KiIacCUUKallMsi yIPaBICHUYECKUX  PEIICHUH,
OCHOBOIIOJIATAIOIINE 3JEMEHThl JEATEIbHOCTH, YCIOBUS M KPUTEPUU NPUHATHS PpELICHUH,
MpolecC M MOJENM MPUHATUS YOPABICHUECKUX PEIICHUH, peanu3aius YIpaBIeHUYECKUX
peLIeHui.

Pa3nes 3. YnpasJiieHne nepcoHanom

2.3 Baactb B cucreme ynpanieHus. JIMIepCTBO W CTWIb ynpaBJjeHusi. OTHOIIECHUS
BJIACTU B CUCTEME YIPABJICHUS: MOHITHE U TUIIOJOTHUS BJIACTU; BJIACTh U aBTOPUTET MEHEXKEPa;

169




NpU3HAKH, (PAKTOPBI M MPOSBICHUS HEYNPABISIEMOCTH,; WCTOYHHKH BJIACTH B YIPABJICHUU
OpraHu3alnuei; NapTHEPCTBO B IpOLECCaX MEHEHKMEHTA. JIMAepcTBO M CTUIIb YIPABICHUSA:
nporecchl  (DOPMUPOBAHHMSI ¥ OCHOBHBIC COCTaBJSIOIIME JUAEPCTBA, (opManbHbIE U
HedopMasibHbIe (aKTOPBI JUACPCTBA, MPOSBICHUE JTUAEPCTBA B CTHIIC YIPABJICHUS, TCHACHLIUS
Pa3BUTUS CTUJIA YIIPABIICHUS.

2.4 MoTHBallMOHHBIE OCHOBBI YIPABICHUS M KOHGIMKTHL. MOTHBAaNMS JESTEIHHOCTH B
YIPABJICHUU: MOTHUBBI JIEATEILHOCTH YEJIOBEKA U UX POJIb B YIIPABICHUH, OCHOBHBIE ITIOHATHS U
JIOTHKA Tpolecca MOTHUBAIUH, (aKTOpsl (OPMHPOBAHUS MOTHBOB TpYa; HCIIOJIB30BAaHUE
MOTHBAllMM B TPAKTUKE MEHEKMEHTa; (akTopbl 3PPEeKTHBHOCTH MOTHBALIMU; COBPEMEHHBIC
KOHLENIMK MOTHBauuu. ['pynmnoBas JuHaAMMKa M KOH(IUKTBL: poJib IPYNNbl B MOBEIECHUU U
JeSITEIbHOCTH 4eJIOBeKa, (JOpPMUPOBAHUE IPYIII, B3aUMOACUCTBUS B TPYIIIE U B OpraHU3aluM;
BO3HMKHOBEHHE, NPOSBICHHE M PA3HOBUIHOCTU KOH(IMKTOB, BIIMSHUE KOHQIMKTOB Ha
YIIPABJICHUE KAYECTBOM.

4. O0beM yueOHOM THCHHUIIINHBI

10 cemectp
Bun yue6HOM paboThI B 3aueTHBIX B akanem.
SAMHUTIAX qacax

OO0u1asi TPy10€eMKOCTDb IV CIUTIJIMHbI 3 108
KonTrakTHasi pa0doTa - ayAMTOPHBIE 3aHATHS: 0,9 32

Jlexknuu 0,45 16

[IpakTnueckue 3aHsATHS 0,45 16
CamocTrosiTesibHast padora: 2,1 76

KonrtakTHas camocTosTenbHas pabota 71 0,2
CamMOoCTOSITeNIbHOE U3YUYECHHE PA3/ICJI0B TUCIIUTIIIMHBI ’ 75,8
Bujx nToroBoro KOHTpoJIs: 3auer

10 cemectp
Bun yue6HOM paboThI B 3aueTHbIX B acTpoHOM.
eIMHULIAX qyacax

OO0masi TPyA0eMKOCTh M CHUILTHHbBI 3 81
KonTakTHasi paboTa - ayIuTOPHbIE 3aHATHUS: 0,9 24

Jlexknuu 0,45 12

[IpakTuueckue 3aHATUS 0,45 12
CamocrosiTesibHas padora: 2,1 57

KoHrtakTHas camocTosTeNbHas paboTa 71 0,15
CaMOoCTOATETbHOE U3YUEHHUE Pa3/IeOB IUCIUTUIUHEI ’ 56,85
Buja nToroBoro KOHTpoJIs: 3auer

AHHOTanusA padoveil MPOrpaMmbl JUCHUTITHHBI
«PaguanuonHas 6M0JI0rUsH
1. Heap aucHMNIMHBI — O3HAKOMJICHHE OOYYaIOIMIUXCS C MpEeBpalleHUSIMU

OMOJIOTUYECKA BAXKHBIX MOJIGKYJ B pe3yjibTaTe JCHCTBHS HOHU3UPYIONIETO H3IyYCHHUS U
peakiuell opraHu3Ma Ha 3T BO3ACHCTBHSL.

2. B pesyabrare mu3ydyeHusi AUCHUILUIMHBI OOYYAIOLIWIiCsi 1O mNporpamme
CHEUATUTETA JI0JIKEH:
Obaadams ClenyOIUMHA KOMITETEHITUSIMHU:
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—  CHOCOOHOCTBIO OCYILECTBIIATH TEXHOJOTHUECKUH MPOLECC B COOTBETCTBUH C PETJIAMEHTOM H
UCIIOJIb30BAaTh  TEXHUYECKUE CPEICTBAa Ul U3MEPEHUS OCHOBHBIX  IIapaMeTpOB
TEXHOJIOIMYECKOI0 IIpoLecca, CBOMCTB ChIpbs U npoaykuuu (I1K-1);

—  CHOCOOHOCTBIO aHATU3UPOBATh TEXHOJOTHMUYECKUH MPOIECC, BBISBIATH €r0 HEIOCTATKU H
pa3pabaTbIBaTh MEpONPUATHS 1O €ro coBepmeHcTBoBanuio (11K-3);

3uams:

—  OTJIMYUTENbHbIE 0COOEHHOCTH MPSMOTO U KOCBEHHOTO Pa/inoJIN3a;

— OCHOBHBIC 3aKOHOMEpPHOCTH pajauOjM3a BOJHBIX pAcTBOPOB OHOIMOIMMEPOB M HX
COCTaBJISAIOLIUX KOMIIOHEHTOB;

— OCHOBBI PAIHOOMOJIOTHH KJIETKU U LIEJIOCTHOTO OPraHu3Ma;

—  B3aMMOCBS3b MEXAY CTPYKTYPOU U 3((HEKTUBHOCTHIO PaJHONIPOTEKTOPOB;

Ymemy:

—  HCIOJb30BaTh PaAHMOOHOIOTHYECKYI0 HH(OPMALIHIO;

—  OLIEHUTh OCHOBHBIE ITyTH PAIUALMOHHO-XUMHUYECKUX MTPEBPALLIEHUN ONOMOJIEKYIT;

—  NPEeIoKUTh HAyYHO-000CHOBAaHHBIN BBIOOP PaiMOTPOTEKTOPOB;

— copMynarpoBaTh MPUUUHBI PaANOOHOIOIMUECKOr0 apajoKca.

Bnaoemy:
— MeTOoJaMH aHaju3a HHPOpMAIUK paaroOHOI0TrHYECKUX KCIIEPUMEHTOB.

3. KpaTkoe conepxxanue JUCHUATIINHBI:
Pa3nen 1. Beenenne B paiMaliMOHHYI0 OHOJIOTHIO

[Ipenmer paanannonHoi Ouosiornu. Paguanyonnas 6uosiorus Kak crenuanbHasi 001acTb
Owosorn W XUMUU. PaamanuonHas Owodu3nka ©  PaaMOOHOJIOTHS. AKTYalbHOCTh
HccaeoBaHusl OWOJIOTHYECKOTO JIEHCTBHUSI HOHHM3UPYHOIMX wu3iaydeHud. OCHOBHas 3aj1aya
paguarmoHHo Onodu3uku. OCHOBHOUM pamunoOHosorHueckuii mapagaokc. OCHOBHBIE 3Tarlbl
Pa3BUTHSA PAAMANIMOHHON OHO(PU3HKH.

VYerpoiictBo xuBOM KieTkU. KieTka — OCHOBHasg eAauHuIa >KU3HU. POpMHUpOBaHUE
KJIETOYHOM TEOpUHU (MCTOPUYECKHUI actiekT). MHorooOpa3ue kieTok. JIBe CTylmeHn opraHu3aiuu
KJIIETOK — IPOKapUOTUYECKHE U dyKapuothuyeckue. OCHOBHBIE A1eMEHThl KieTKu. Kierounas
MmemOpana. Crpoenne. @Dynkuwmu. I[lurormnmasma. buoxumuyeckuir coctaB. OCHOBHBIC
KOMIIOHEHTHI. DHJIOIIa3MaTudeckass ceTb. Pubocombl. Mwutoxonapuu. Amnmapat [ombmxu.
JImzocomel. Ilmactuael. Bxitodyenusa. Bakyonu. Kierounoe snpo. SAnpo — HocuTenb
reHeTudeckor wuHbopmanmu. SnepHas memOpana. XpomaTuH. DYHKIUU sapa. SAPBIMIKO.
Knerku npokapuot. OcHoBHbIEC 351eMeHThI. KieTtounas crenka. JKrytuku. Bopcunku. Kancyna.
Me3zocombl. Hyxneoun. OcoOEHHOCTH CTPOEHHUS DJYKAPUOTHYECKHX M IMPOKAPUOTHYECKHUX
KJIETOK.

JAHK — Hocutens reHetnueckoit nupopmanuu. CTpyKTypa XpoMocoM. AMUHOKHUCIIOTHI U
HYKJICOTHBI — KaK CTpyKTypHble eaunHuibl OenkoB u JJHK. Mcropuueckuii acnekT co3naHus
mogenu crpoenus JIHK. PentreHocTpykTypHblli aHanu3 W peHTreHorpamma P. @paHkiuH.
Otkpeitne  crpykrypsl  JIHK  Jx.Yorconom wu @. Kpukom. Pemnukamus JIHK.
ITonykoHCEepBAaTUBHBIN, KOHCEPBATUBHBIN, NUCIEPCHBIM MEXaHMU3M perumkauuu. Mozens k.
Yorcona u @. Kpuka. I'enernueckuii koa. I'mmorteza I'. I'amoBa. OCHOBHBIE CBOMCTBa
TeHeTUYeCKOTo0 KoAa. (OcoOEHHOCTH TEHETHMYECKOW CTPYKTYpbl MPOKAPUOTHUECKUX H
JYKapUOTHYECKUX KIEeTOK. OkcnepuMmeHTsl Oppaa, Jlanwmenn u 3epkiia IO CPaBHEHUIO
PaaOYyBCTBUTEIBHOCTH SPA U LUTOIIA3Mbl KIETKH.

Paznen 2. PaguanuoHHO-UHMIIMMPOBAHHBIE PeaKIUu OMOMOJIeKY.I.

PannanimoHHas XuMus YrJIeBOJ0B. YFHCBOI[BI, KHaCCI/I(I)I/IKaLII/IH n (byHKI_[I/II/I CBolicTBa U
(1)YHKI_[I/II/I Ba)XHEUIIIUX MOHO- H noJmcaxapuaoB. Pannonuz YrJI€EBOJAOB B CYXOM COCTOSIHHH.
Pannonu3 BoAHBIX pacTBOPOB YIJICBOIOB.
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PagnanyonHas XuMHS aMUHOKUCIOT Y HENTHUJIOB. AmuHOKUCIOTHL.  Dusuko-
xuMudeckue cBoiictBa. Knaccudukanus amuHokucioT. benku. @u3nko-xuMudeckue CBONCTBA
u pynkuuu 6enkoB. Kinaccudukamus. Paanonn3 aMUHOKHCIIOT M TIENITHAOB B CyXOM COCTOSHHH.
Panuonu3 BoAHBIX pacCTBOPOB AMUHOKHUCIIOT U MENTUIOB.

PaguanyonHas XuMHsS JMIHMJIOB M MOJENMPYIOIIUMX HMX coenuHeHui. Jlunuapl ux
knaccudukanus. JXupbl M BOcka, Ouosiorndeckoe 3HaueHUe. DOCHOIUNHIBI- KOMIOHEHTHI
KJIIETOYHBIX MeMOpaH. Pammonu3 nunumoB W MOJETUPYIONIMX HX coeauHeHui. llemHoi
MEXaHU3M IEPEKUCHOTO OKUCIICHUSI.

PagnanyonHass XuMHsS HYKJIEMHOBBIX KHUCIOT M HMX KOMIIOHEHTOB. Panmonus
HYKJIEMHOBBIX KHCJIOT M UX KOMIIOHEHTOB B CYXOM COCTOSIHMM. Pajuoin3 BOJHBIX pacTBOPOB
HYKJIEMHOBBIX KHCJIOT U UX KOMIIOHEHTOB.

Pa3nes 3. JlelicTBHe HOHM3MPYIOLET0 M3JIyUYeHHS HA KJIETKY M OPraHHU3M.

JHK — uyBcTBUTENnbHas wMuilieHb KieTku. OcHoBHble Tumibl mnoBpexaenuin JIHK.
Opnnonuressie pazpsiBbl JIHK. JIBynutessie pazpsiBbl JJHK. Cmusku JIHK -JIHK, JTHK -Genoxk.
[ToBpexxnenust ocHoBanuil. OcHoBHble MexaHu3Mbl penapanun JIHK. JlopennukatuBHas
penapanus. dotopeakTuBanus. Penapanus oJHOHUTEBBIX pa3pbhIBOB: CBEPXObICTpast, ObICTpasd,
MemieHHas (SOS-pemapanusi). Dkcro3uoHHas penapanus. [locTperumkaTUBHAS pemaparus.
Penapanus nBynuteBbix paspeisoB JJHK.

JletanpHOE NEHCTBHE MOHU3HMPYIOMMX U3NydeHuil. Kietounas rubens. BepkuBaeMoCTh
kieTok. Knaccuueckue pagunoOnosiornyeckiue SKCIEPUMEHTHI 10 ONPEAeNIEHUI0 BhIKUBAEMOCTH.
Kpussie «no3a -3hdexr» - kpuBble BoKHBaeMocTU. KommuecTBeHHbIE XapaKTepPUCTUKNA KPUBBIX
BbUkMBaeMocTu. CpenHss JneTanbHas Jo3a. PanmodyBcTBUTENbHOCTh. DOpMBI  KpUBBIX
BBDKMBAEMOCTH: 3KCIIOHEHIMAIIHAsL, CHTMOUIHAs. BKiag npoueccoB penapanuu 1 periiKalii B
PaaroOYyBCTBUTEIBHOCTD KIIETOK.

MyrareHHO€ JEHCTBHME HOHU3HUPYIOIIMX M3NydeHuid. OmnpeneneHue MyTaluu |
mytarere3a. Paborer Jle ®@pusza u beliepunra. CrioHTaHHBIE W WHIYIIMPOBAHHBIC MYTAIWU.
OTKpBITHE MYTareHHOTO NEHCTBUS MOHHM3WpPYMOIMMX wu3inydeHuid. Paboter Hamcona, Mémrepa,
Hummepa, JIu. 'ennsie myrtamuu (ToukoBbie). Tpansummu. TpaHcBepcun. MyTtamuu caBura
paMK{ CUMTHIBAHUS (JI€J€LUH, WHCEPUUU OJHOTO OCHOBaHMs). XPOMOCOMHBIE MYyTalluu
(ctpykrypubie). [Jenemun. Wucepuuu. XpomocomHble abeppauuu (KOJbLa, JUIEHTPHKH,
(bparmenTsl, TpaHciokanuu). KonnuecTBeHHbIE XapaKTepUCTHKU MyTareHesza. Kpussie «o3a -
sbdext» g myrarene3a. CpaBHUTENIbHBIE YAaCTOThl MHIYKIIMU PA3IMYHBIX THUIIOB MYTAllMid.
Mexanusm oOpazoBanusi myTanuil. I[IpemyranrionHele moBpexaeHUs. BiusHue mporeccos
penapanuu u perukanuu [JHK na myrarenes.

Mopudukanust gydeBoro mnopaxenus. Kucnopomueiii 3¢ddexr. BrusHue BHEIIHUX
(dakToOpoB Ha paguouyBCTBUTENHHOCTh KieTOK. OnbIT Tynes u Puma. Kucinoponnsiii s dekr.
AHOKCHUS M TUNOKCHS. YCJIOBUS MOJHOW peanusauuu kuciopogHoro s¢dekra. [IpakTuueckoe
MIPUMEHEHUE KHCJIOPOJHOTO addexra: U3bICKaHUE CPEICTB, MOBBIIIAOIINX
PaaMOPE3UCTEHTHOCTh OPraHu3MOB, JIydeBas Tepamnus oIyxosie. MexaHu3M peanu3aluuu
kucnopoaHoro sddekra. Paguonus Boapl. 3aBUCUMOCTh BEJIMYUHBI KUCIOPOIHOTO 3ddexra or
penapalMoHHOro cTaryca KieTkd. MeToapl MoaupuKanus paguno1yBCTBUTEIBHOCTH OpraHu3Ma
32 CcYeT  KUCIOpoaHOro  3ddexTa. ITouck XUMHYECKUX  MOJU(PHUKATOPOB
paauodyBCTBUTENBbHOCTU.  Paanonporextopbl.  Muponunankuinamusbsl.  Cepycojaepkanine
coenuHeHus.  IlepexBaTuMku  CBOOOMHBIX  pagukaioB. OcHOBHbIE  TpeOOBaHUS K
panuonporekTopaM. MeXaHU3M 3allUTHOTO JEMCTBUSA PagUONpPOTEKTOPOB. (OcoOEeHHOCTH
NEUCTBUSL HEKOTOPBIX PAJUONPOTEKTOPOB HA  PA3IMYHBIX YPOBHSX OpraHu3aluud —
MOJIEKYJIIPHOM, KJIETOYHOM, OpPraHU3MEHHOM. [TpakTrueckoe UCIIOJIb30BaHUE
panuompoTEeKTOPOB B Hacrosmee  Bpems.  PammoceHcuOmnusaropel.  [Ipumenenue
pazmoCeHCUONIN3aTOPOB B paIMOTEPAIiU OMyXOJIeH.
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4. O0beM yueOHOM THCHHMIIINHBI

10 cemectp
Bun yae6HOM paGoTHI B 3auernbix | B akagem.
SMHHIIAX qacax
OO0masi Tpy10€eMKOCTb AV CIIUTIJIMHbI 4 144
AyIMTOpHBIE 3aHATHS: 1,33 48
Jlexuunu (Jlek) 0,45 16
[IpaxTnueckue 3anstus (113) 0,90 32
CamocrositeabHas padora (CP) 2,67 96
[ToaroToBka K KOHTPOJBHBIM paboTam 1,17 42
KonrakTHas camocrositenbHas paboTa 0,2
CaMocCTOATENbHOE U3YUEHHUE PA3JIENOB TUCIUIUINHBI 1,0 35,8
Jlpyrue BUbI cCaMOCTOSATENBHON pabOThI 0,5 18
Bua kourpoJs: 3aver 3auer
10 cemectp
Bun yae6HoH paboTer B 3agerneix | B actp.
eIMHULIAX gacax
O01mast Tpya10eMKOCTb JUCHHUIIIHHBI 4 108
AyIUTOpHbIE 3AHATHS: 1,33 36
Jlexuunm (JIek) 0,45 12
[Ipaktuueckue 3ansarus (113) 0,90 24
CamocrositeqbHas padora (CP) 2,67 72
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,17 31,5
KonTtakTHas camocTosiTenbHas paboTa 0,15
CamocCTOsITeNIbHOE U3YUYCHHUE PAa3/ICJI0B TUCIUIIIIMHBI 1,0 26,85
Jlpyrue BUIBI CaMOCTOSTEILHOW paboThI 0,5 13,5
Bujg koHTpOJISI: 3aUeT 3auer

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI
«IIpuMeHeHHe PAANOHYK/IH/I0B B HAyKe, TEXHUKE U MeIUILIHE)

1. Heap mucuumimHbl — (QOpMUPOBAHHE y OOYYAIOIIMXCS COBPEMEHHBIX 3HAHHWU B
oOmactu OCHOBHBIX c(ep TNPUMEHEHUS PaJIMOAKTHBHBIX H30TOIIOB, MOHUMAaHMSI
TEXHOJIOTUYECKUX TPOIECCOB HMX TPOM3BOJCTBA M  AKOHOMHYECKOW I1€1eco00pa3HOCTH
WCIIOJIb30BAHUS SACPHBIX TEXHOJIOTHIA.

2. B pesyabrare wu3ydYeHHsi AUCHUILUIMHBI OOydamumiics 10 mporpaMmme
CIEeNUATIATETA 0JIKEH:

Obaadams CIENYOIMA KOMIIETECHIIUSIMHU:

—  CHOCOOHOCTBIO OCYILECTBIIATH TEXHOJOTMUECKHUH MPOIECC B COOTBETCTBUHU C PErJIaMEHTOM U
UCIIOJIb30BATh ~ TEXHMUYECKUE CPEACTBA Ul  HW3MEPEHMS OCHOBHBIX  IIapaMeTpOB
TEXHOJIOTHYECKOT0 Mpolecca, CBOUCTB chipbs U npoaykuuu (11K-1);

173



CMOCOOHOCTBIO AHAJIM3MPOBATH TEXHOJIOTUYECKUH TPOLIECC, BBISABIATH €r0 HEJOCTaTKH MU
pa3pabaTeiBaTh MEPOTIPUATHS IO ero copepiiercTBoBanuto (I1K-3);
3uams:
— CBOHCTBa (sA€pHO-PHU3UUECKUE M XUMHUYECKUE) PaTUOHYKIUAOB, OOYCIOBIMBAIOUINE HX
[IPUMEHEHHE B HAYYHBIX, MEIMIIUHCKUX, OMOJOTUYECKUX U MPOU3BOACTBEHHBIX LEIISX;
— OCHOBHBIE TEXHOJIOTUH MOIY4YEHHUS NCKYCCTBEHHbBIX PaJIMOHYKIINJIOB;
— 0MoJOrMYecKoe AeHCTBUE HOHU3UPYIOIUX U3IydeHUH (IPSMO€E U KOCBHHOE);
—  OCHOBHBIE 00J1aCTH IPUMEHEHUS KOHKPETHBIX PaJHOHYKINIOB;
Ymemy:
— TIPUMEHSTH JEHCTBYIOIINE POCCUIICKME HOpPMAaTHBHBbIE JOKYMEHTHl B  00JacTH
paauamoHHON | siIepHOM 6€30MacHOCTH;
— paboTaTh ¢ HAYYHOU JIUTEPATYpOH;
—  OLIEHUBATh YPOBEHb PAJANALMOHHON OMIACHOCTH.
Braoemy:
— HAay4HOM MW TEXHHUYECKOW TEPMHUHOJOTHEH, COBPEMEHHBIMH METOJAMU IIOJyYEHHS,
00pabOTKM U MHTEPIPETALMU HAyYHOU HH(OpMaLIUK;
— MeTOoJaMH pacueTa HaKOIUJICHHUs PaJMOHYKIHIOB B Mpoliecce paboThl SIIEPHOTO PEaKkTopa,
YCKOPUTEISI, U30TOIMHOTO TeHepaTopa.

3. KpaTkoe conepxxanue JUCHUATIINHBI:
Paspnean 1. Ilosyuyenue u siiepHoO-(pu3uveckre CBOMCTBAa HCKYCCTBEHHBIX PAAHOHYKINI0B

Benenue. OTKpbITHE HCKYCCTBEHHOW paMOaKTUBHOCTH. SepHO-(pU3nYecKue CBOCTBa
HCKYCCTBEHHBIX PaJIMOHYKIUIOB, OTIUSYUS OT CBOWCTB MPUPOIHBIX paJnoHYKIUAOB. IlepBbie
CIIy4ar0 MPUMEHEHHSI HCKYCCTBEHHBIX PAaJMOHYKIUIOB B MEIWIIMHE, MCTOPUYECKAs CIPABKA.
[Ipon3BOACTBO MCKYCCTBEHHBIX PAAUOHYKINIOB B Poccuu u B Mupe.

PannoaktuBHbie m3mydeHus (o, B, y-m3mydeHus, amekTpoHbl BK u oke-3nexkTpoHsl):
SHEprusi, MPOHUKAIOIIAsl CTIOCOOHOCTb.

UccnenoBatenbckue siaepHble peakTopbl. OCHOBHBIE OTIIMYMS OT SHEPreTUYECKUX
YCTaHOBOK. PeakTopHble paJuOHYKIWIBI: OCKOJOYHBIE U TIOJIyYEHHBIE [0 PpPEaKIUU
paaualMoOHHOTO 3axBaTa HeHTpoHa. Pacuer o0OMydYeHHOW «TOHKOW» MUIIEHH. SnepHO-
(uznyeckue CBOMCTBa peakTOPHBIX paauoHyKiIna0B. Meron Ciuinapaa-Yaamepca.

[lonyyeHue HCKYCCTBEHHBIX PAJUOHYKIUIOB B YCKOPUTENSX 3apsDKCHHBIX YacTHIIL.
Beixon «rosictoi» MumeHd. XapaKTepUCTUKH COBPEMHHBIX LUKIOTPOHOB JJIsl MPOM3BOJCTBA
MEIMLIHUHCKUX PAJUOHYKIIUIOB.

Pa3znen 2. [IpumeHeHne HCKYCCTBEHHbBIX PAJIMOHYKJINI0B

HckyccTBeHHBIE pPAaJMOHYKIHMBI B KAueCTBE MATEPUHCKUX B  PaJUOHYKIUJHBIX
reHeparopax. XapakTepuCTKU U30TOIHBIX T€HEPAaTOPOB U CBOMCTBA JOUEPHBIX PAIUOHYKIIHJIOB.
Pacuer pannoHyKIMAHOTO TeHEepaTopa.

MeTton paguoakTUBHBIX HHAWKATOpoB. Mcropust oTkpeitus. IlpuMenenue B Ouonoruu,
MEIUIIMHE W Hay4yHBIX HcciefoBaHusx. CHHTE3 OpraHOTPOIHBIX paauodapmmopenaparoB Ais
PAaMOHYKIIMIOM JUATHOCTKH U TEpPAIUU.

IIpumenenue y-usnydeHus. IIpuHUMD NEHCTBHUS Y—IYIIKH W Y—HOXa I JIy4eBOH
Tepanuu. Hepaspymaromuii KOHTpodb KadecTBa W3JENUM (Y-AePEeKTOCKONMS, WHIUKATOPHI
YPOBHS M TOJIIUHOMEDHI). SnepHo-(u3nyeckue CBOICTBa Yy-m3mydarenell M o0macTu uX
npumenenus (°Co, *’Cs, ’Ir, '*Eu, ""Tm, Se, **Ce). Tm-170, kak anpbTepHATUBHEIIA
VCTOYHUK Y-U3JIy4€HUSI PEHTTEHOBCKOIO CIIEKTpa.

HeitpoHHO-aKTUBAalMOHHBIN aHAJIN3, UICTOYHUKU HEUTPOHOB. PannannoHHeie
TEXHOJIOTHH. PaMalinoOHHO-XUMHUYECKasi TEXHOJOTHUS: MaTEPUAIIbI «C TaMATbIO», BYJIKaHU3AIUS
Kay4yKy, MoJUMepu3anus U Ap. PaaroHyKInHbIE HCTOYHUKH TEIIA U 3JIEKTPOIHEPTUH,
PUTOI'n B kocMOCE M IPUMEHSAEMBIE B HUX PaJHOHYKIUIBI.
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4. O0beM yueOHOM THCHHMIIINHBI

10 cemectp
Bu yaeGHoit paboTh! B 3auetnbix |B akanmem.
CAMHUIAX  [dacax
OO0masi Tpy10€eMKOCTb AU CHUNJIMHBI 4 144
KonTakTHast paboTa — ayAUTOPHBIE 3aHATHS: 1,34 48
Jlexuunu (Jlek) 0,45 16
[IpaxTnueckue 3anstus (113) 0,90 32
CamocrositesbHas padora (CP) 2,66 96
[ToaroroBka u Hanucanue pedepara 0,83 30
CamMocTosATEeNbHOE U3YUEHUE PA3ICTIOB JUCITUTIIMHBI 29.8
KonrakTHas camocrositenbHas padboTa 0,83 0,2
[ToaroToBka K KOHTPOJIBLHBIM paboTam 1,0 36
Buabl koHTpOJIA:
3auer +
Bua uTtoroBoro KOHTpoJIs: 3auer
10 cemectp
Bup yueOHo#t paboTe B 3auerHbIxX |B actp.
eIMHULAX  |Jacax
O01mas Tpya10eMKOCTb JUCHUIIIIHHBI 4 108
KonTakTHasi paboTa — ayIuTOPHbIE 3aHATHUSA: 1,34 36
Jlexuunu (JIek) 0,45 12
[Ipaktuueckue 3ansarus (113) 0,90 24
CamocrositeabHas padora (CP) 2,66 72
[ToaroroBka u Hanucanue pedepara 0,83 22,5
CamoCTOsITeNIbHOE U3YUYCHHUE PA3/ICJI0B IUCIUIIIIMHBI 22,35
KoHTtakTHas caMocTosTeIbHAS paboTa 0,83 0,15
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,0 27
Bujabl KOHTpOJIA:
3auer +
Buja nToroBoro KOHTpoOJIs: 3auer

AHHOTanusA padoveil NPOrpaMMbl JUCHUILIMHBI
«MopgeanpoBaHHe XUMHKO-TEXHOJIOTMYECKUX MPOLECCOB B TEXHOJIOTHH MATEPHAJIOB
COBPEMEHHOI YHePreTHKN»

1. He.]'[b AUCHUIIJIMHBI — HpI/IO6pCTCHI/IC 0a30BBIX 3HAHUW IO OCHOBHBIM pasaciiamMm
KypCa, a TaKXKe yMCHI/Iﬁ U TIPAKTHUYCCKUX HABLBIKOB B o0iactu MOJCIIMPOBAHUSA XUMHUKO-
TCXHOJIOTHYCCKUX IMPOLCCCOB, UCIOJIB3YCMbIX IPU PCHICHUN HAYUYHBIX U MPAKTUUYCCKUX 3alaayd
CTYACHTaMHU BCEX CHeLHUaJIbHOCTEH.
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2. B pedyjJbTareé O0CBOCHUA NUCHUIIIUHDbI oﬁyqammnﬁcs[ mo nmnporpamMmme

CIICHMAJIUTETA JOJKCH:

Obaadams CIENYIOMUMA KOMITETEHIIHSIMH
CMOCOOHOCTBIO K PEUICHUIO NPO(EeCCHOHATBHBIX MPOU3BOJCTBEHHBIX 33134, BKIIOYAIOIIUX
pa3paboTKy HOPM BBIPAaOOTKHM M TEXHOJIOTUYECKUX HOPMATHBOB PACXOJOBAHUS CHIPHS,
MaTepHaJIoB " HHEPreTHYECKUX 3arpar, COBEPIICHCTBOBAHHE KOHTPOJIS
TexHosnoruueckoro mnpouecca (I1K-2);
CIOCOOHOCTBIO aHATM3UPOBATh TEXHOJIOTHMYECKHH TIPOLIECC, BBISBISATH €ro HEJOCTATKH U
pa3pabaThiBaTh MeponpusaTus 1o ero cosepuencrsopanuto (I1K-3);
CMOCOOHOCTHIO MPUHUMATh KOHKPETHOE TEXHUYECKOE PEIICHHE C y4eTOM OXpaHbl TPYAa,
paauamoHHOM 0€30MacHOCTH U OXpaHbl OKpy»Karotiei cpenst ([TK-4);
CMOCOOHOCTBIO K aHaIM3y CHUCTEM aBTOMAaTH3allMM TPOW3BOJCTBA U  pa3paboTke
MeponpHATHil o ux cosepiieHcTBoBanuto (I1K-5);
CIIOCOOHOCTBIO K  pa3paboTKe  IUJIAaHOB M MpOrpaMM  MPOBEIEHUS  Hay4yHO-
WCCIIEIOBATENIbCKUX pa3padOTOK, BBHIOOPY METOJOB M CPEICTB pEIIEHUS HOBBIX 33734
(TIK-9);
CMOCOOHOCTBIO CaMOCTOSITEJIPHO ~ BBITIOJIHATH ~ HCCIICNIOBAaHHS  C  HCIOJIB30BAHHUEM
COBPEMEHHOW  ammapatypel W  METOJOB  HCCIENOBaHHWA B  0OOJacTH  OOBEKTOB
npodeccHoHaIbHON JesTeIbHOCTH, TMPOBOJUTh KOPPEKTHYIO 0O0pabOTKYy pe3ylbTaToB H
yCTaHaBIWBATh ajiekBaTHOCTH Mojenei (ITK-10);
TOTOBHOCTBIO HCIOJB30BaTh METOJABI OIIGHKM pHCKa U pa3pabaThlBaTh MeEpHl TI0
obecrieueHUI0 0E30MaCHOCTH  pa3pabaThIBA€MBIX HOBBIX TEXHOJOTHH OOpaiieHus cC
o0bekTamu nipodeccuonansroit aesitenbHocTr (ITK-11);
CIIOCOOHOCTBIO TIPEJICTABIISATh PE3yJabTaThl HCCIenoBaHUs B (opmax oTueToB, pedepaTos,
NyOoNMUKamuii W TMyOJWYHBIX OOCYXKACHHH, CHOCOOHOCTH (POPMYTUPOBATH MPAKTHUCCKUE
PEKOMEH/TAlMH T10 UCII0JI30BAHUIO PE3yNIhbTaTOB HaAYyYHBIX HccienoBanuit (I1K-12);
CIIOCOOHOCTBIO K  HCIOJB30BAaHUIO COBPEMEHHBIX CHCTEM YIPABICHUS KaueCTBOM
MPUMEHUTENFHO K KOHKPETHBIM YCIOBHMSIM MPOU3BOJCTBA HAa OCHOBE MEXKIYHApPOJHBIX
craugaproB (ITK-16);
CIIOCOOHOCTBIO K TPOBEACHUIO aHallM3a TEXHUYECKHX 3aJaHUil Ha MPOEKTHPOBAHHE U
MPOEKTOB C YYETOM CYHIECTBYIOLIETO MEXIYHAPOJHOTO W HAIMOHAIBHOTO SIIEPHOTO
3akoHoaarenscTBa (I1K-18);
CIOCOOHOCTBIO K MPOBEICHUIO MATEHTHBIX HCCIEAOBAHUM C LIeIbI0 00ecrieueHus MaTeHTHOU
YUCTOTHI HOBBIX MPOeKTHBIX pemeHui (ITK-19);
CIOCOOHOCTBIO K pa3pabOTKEe HOBBIX TEXHOJOTHYECKUX CXEM Ha OCHOBE pEe3YyJIbTaToOB
Hay4yHO-HccaenoBarenbekux padot (I1K-20);
CIIOCOOHOCTBIO HCIIOJIB30BAaTh CpPEACTBA aBTOMATU3AllMKM MPU TMOJATOTOBKE MPOEKTHOM
noxymenTaruu (ITK-21).

3uamo
METOJbl  TOCTPOCHHS]  OMIUPHUYECKUX  (CTATHUCTUYECKUX) M (PUIUKO-XUMHUYECKUX
(TeopeTHueCcKuX) MOIETIE XUMUKO-TEXHOJIOTUYECKIX TIPOLIECCOB;
METO/Abl HIACHTH(PHUKAIIMA MaTEeMaTHYEeCKHX OIMUCAHWM TEXHOJOTHYECKHUX IMPOIIECCOB Ha
OCHOBE DKCIIEPUMEHTAIbHBIX TAHHBIX;
METOAbl  ONTHUMM3AIMH  XUMUKO-TEXHOJOTHUECKUX  TPOIECCOB €  MPUMEHEHHEM
SMIUPUUYECKUX U/ UITU PUBUKO-XUMHYECKUX MOJIENEH;

Ymemo
MPUMEHSITh W3BECTHBIE METOJbl BBIYMCIUTEILHON MaTeMaTUKH H MaTeMaTH4YeCKOU
CTaTHCTUKH JUISl pEIIeHHs] KOHKPETHBIX 3ajlad pacyeTa, MOJCIUPOBAHUS, UACHTU(DUKAIINHI U
ONTUMM3AIIMA TIPU HCCIEAOBAHWHU, TMPOCKTHUPOBAHWH U  YIPABICHUH MpolleccaMu
XUMHYECKON TEXHOJIOTHUH,
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— HCHOJb30BaTh B CBOEH MPAKTUYECKOM JEATEIBHOCTU I JOCTHXKEHUS OTUX LEJeH
W3BECTHBIE MAKEThl MPUKIIAIHBIX TPOTPAMM.

Braoemyo
— METOJaMH MAaTeMAaTHYeCKOW CTATUCTHKU i OOpabOTKM pe3y/lbTaTOB aKTHBHBIX H

MAaCCUBHBIX IKCIIEPUMEHTOB;

— METOJIaMU BBIUYMCIUTEIBHOU MATEMATUKU I Pa3paOOTKU M peai3allid Ha KOMITBIOTEpax
QITOPUTMOB MOJISITMPOBAHUS, HICHTU(PUKAIIUN U ONTUMHU3ANNN XUMHUKO-TEXHOJIOTUICCKUX
MIPOIIECCOB.

3. KpaTkoe cojepkaHue IMCUMILTHHBI

Tema 1. OCHOBHbBIC TOHSTHSI.

OcCHOBHbIE TPHUHIUIBI KOMIBIOTEPHOTO MOJCTUPOBAHUS XMUMHUKO-TEXHOJIOTHUYECKUX
nporeccoB (XTII). Maremarnueckue >MIUPUUECKHE U MaTeMaTHYECKUE (PU3UKO-XUMUUYECKHE
MOJIEIM ¥ KOMIBIOTEPHOE MOJeNupoBaHue. JleTepMHUHUPOBAHHBIE U  BEPOSTHOCTHBIC
MareMatndeckue Mojenu. [IpuMeHeHrne MeTo 00T CUCTEMHOTO aHan3a JJisl pelieHus 3a1a4
MOJIeHpoBaHus. [IpuMeHeHHe TPUHIUMIA «UEPHOTO  SIIHUKA» TMPU  MaTEeMaTHYECKOM
MOJIETMPOBAHUN. ABTOMATU3UPOBAHHBIC CUCTEMBI IPUKIAAHOW nHPopMaTuku. Mepapxuueckas
CTPYKTypa XHMHUYECKHX TMPOU3BOJICTB M UX MaTeMaTH4YecKkux mojenei. I[lpumeneHue
KOMIBIOTEPHBIX MOJIENeH XMMHYECKHUX TPOILECCOB ISl aHajdu3a, ONTHMU3AIMH W CHUHTE3a
XUMUKO-TEXHOJIOTHUECKNX CcHUCTeM. (OCHOBHBIE TPHUEMBI MaTEMAaTHYECKOTO MOJICITUPOBAHUS:
SMIUPUYECKUHN, CTPYKTYPHBIN (PU3UKO-XUMUUECKUI) U KOMOMHHUPOBAHHBIN (TEOPETUUECKHI).
[TocTpoeHnne cTaTMUEeCKUX M JUHAMUYECKHX MoJenel. Pemenue npsmeix 3aaad. [IpoexTHbI n
MMOBEPOYHBIN (OLIEHOYHBIN) pacueT mporeccoB. Pemenue oOpaTHbix 3amad. [lapamerpudeckas u
CTPYKTYpHasi WJACHTH(PHUKAIMS MAaTEeMaTHYECKUX MOJIeleil. YCTaHOBIEHHWE aJeKBAaTHOCTH
MaTeMaThudeckux  mozene. CTpaTeruss NOPOBEACHUS  PACYETHBIX  HCCIECIOBaHUM U
KOMIBIOTEPHOTO MOJIETUPOBAHUS PEATIBHBIX ITPOLIECCOB.

Pasznen 1. IlocTpoeHue HSMIHUPHUYECKHX MojJejiell XMMHMKO-TEXHOJOTHYECKUX
NpoLEeCcCOB.

Tema 1.1. @opMynrpoBKa 3a/1a4d aNMpPOKCUMAIMK JAHHBIX JUISl ONMCAHUS SKCIEPUMEHTATbHBIX

3aBUCHMOCTEN M TOJYYEHMs OSMIMPUYECKHUX MOJENeH mpoueccoB. Buuael Kpurepues

anmpokcuMauuu. Kpurepuii  MeTola  HaMMEHBIIHUX KBagparoB. Pemenue 3amaun
alMmpoOKCUMALIMK I HEJIMHEMHOW M JIMHEWHOW 1o TmapaMmeTpam Mojenei. Marpuunas

(dbopMynUpOBKa 3aJaud aNMpOKCUMAIMKU. AHATUTUYECKUN U aITOPUTMUYECKUI MOJIXOIbI IS

peuieHuss 3aJayd annpoKCUMaluu Ui JUHEHHBIX W JIMHEApU30BAaHHBIX MOJENEH METOJ0M

HaVMEHBIINX KBaJIpPaTOB.

Tema 1.2. HopManbHblii 3aKOH pacupeieneHus JuUid BEKTOPHBIX CIYYalHBIX BEIUYUHBI U

OIPE/ICJICHUE MX YMCJIOBBIX XapaKTEPUCTUK. MaTemaTudyeckoe OXHAAHME W AUCHEPCUs s

BEKTOPHBIX CIIy4alHbIX BEIMYMH. JIMCIEPCHOHHBIA WM KOPpPEIALMOHHBbIN aHanu3. llonsTus

JUCIEPCUM  BOCIPOU3BOJMMOCTH M aJEKBATHOCTU, a TaKXKE - OCTaTOYHOM JUCHEpPCHH.

Omnpenenenre BbIOOPOYHBIX KOAI(PPUIIMEHTOB KOppesiuu U KodhduiimeHTa MHOKECTBEHHOM

koppensiuu. CTaTHUCTUYECKUN TMOAXOJ K ONpPEeNeNieHHI0 OMIMOOK U MOTPEIIHOCTeH B

SKCIIEPUMEHTAIIbHBIX TOYKAX U3MEPEHUN.

Tema 1.3. PerpeccHoHHBI M KOPPEASLUMOHHBIA aHaIW3 JUlsl TOCTPOEHUS SMIHUPUYECKUX

MoJefiei Ha OCHOBE JIaHHBIX MACCUBHOTO sKkcrepuMeHTa. [loHsTus (yHKIHH OTKIMKA H

(dakTtopoB. OCHOBHBIE NOMYIICHUS PETPECCHOHHOTO U KOPPENSAIMOHHOTO aHanm3a. Kpurepuu

MPOBEPKH OJHOPOJHOCTH AWcriepcuil. BpiOop BuAa ypaBHEHHMIl perpeccud, a Takke

ompezneneHue Kod(pPUIMEHTOB perpeccMd U HUX 3HAYMMOCTH C HCIOJIB30BAHUEM KPUTEPHS

CreronenTa. Ilponenypa uckimoyeHus] HE3HAYMMBIX KOdPPHUIHEeHTOB perpeccun. OmnpeaencHue

aJICKBAaTHOCTU PErPECCUOHHBIX MOJeliel ¢ moMolibio kputepus duiepa.

Tema 1.4. OcHOBHBIC TOJIOKEHHUS TEOPUU IUIAHUPOBAaHMS dKcriepuMeHTOB (I): momHbIN

dakropubiit skcrepumedT (I[ID3) u oOpaboTka ero pe3ynabTatoB. OnNTUManbHBIE CBOWCTBA

MaTpHIlbl TJIAHUPOBAHUS U CBOWCTBO OpTOroHambHOCTH. OmpeneneHue Kod(h(HUIIMEHTOB
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MOJIeNie, KX 3HAYMMOCTH U TIpOBEpKa aJIeKBaTHOCTH YpaBHeHUs perpeccuud. CBOWUCTBO
poTaTabeNbHOCTH OJTHOTO (aKTOPHOTO SKCIEPUMEHTA.

Tema 1.5. OcHOBHBIE MOJOXKEHUS TEOPUH IUTaHUpPOBaHUs dKkcnepuMeHToB (II): opToroHanbHbBIM
LEHTpalbHBIN KoMno3uIMoHHbIN iad (OLKII) skcriepuMeHTOB U 00pabOTKa ero pe3yabTaToB.
Ob6ecrieyeHre OPTOTOHAIBHOCTH MATPHUIIbI TUTAHUPOBAHMSI U OTIPEICIICHUE BETUYHUHBI 3BE3JHOTO
mneva. OmnpeneneHue Kod(PEPUIHUEHTOB MOJAEIH, WX 3HAYMMOCTH U OIICHKAa aJeKBAaTHOCTHU
ypaBHEeHUs perpeccun. PacueTHoe BeIUKCIEHNE KOOPIMHAT TOUYKH ONITUMYMa (IKCTPEMyMa).
Tema 1.6. OnTuMu3anus SKCIEPUMEHTAIBHBIX MCCIEIOBAHUN ¢ mpuUMeHeHueM Mmetona bokca-
Buibcona. OcHOBHbIE TOAXOABI K ONTUMH3AIUU  SKCIEPUMEHTAIBHBIX HCCIEIOBAHUM.
DKCHEPUMEHTAIBHO-CTATUCTHUECKUI MeToA. CTpaTerust IBWKEHHS K ONTUMYMY II€JIeBOH
byHkuE (QYHKIMKM — OTKIIMKA) TPAJMEHTHBIM METOJIOM. KpuTepuu HOCTHIKCHHS «IIOYTH
CTAIMOHAPHOW 00JIACTU» M METOJIbl YTOYHEHUS TOJIOKEHUSI ONTUMAIBHOM TOUYKU B (DAKTOPHOM
MPOCTPAHCTBE.

Paznean 2. IlocTpoenne Gpu3NKO-XMMUYECKHX XUMUKO-TEXHOJIOTHYECKUX MPOLECCOB.
Tema 2.1 Dtanel mMaTeMaTtuyeckoro mojenupoBanus. dDopmynupoBka THMOTE3, MOCTPOCHUE
MaTeMaTH4eCKOTO OMMUCAHUS, pa3paboTKa MOJICTUPYIONIEro arOPUTMa, MPOBEPKA aJIeKBATHOCTH
MOJIETM W WACHTH(UKALMSA HUX TMapaMeTpOB, PACUETHBIC HCCIEAOBAHUS (BBIUYHCIUTEIBHBIN
SKCIIEPUMEHT).

Tema 2.2 CocTaBieHHE CHCTEM YPABHEHHN MAaTEMaTHUYE€CKOTO OMMUCAaHMs IPOLECCOB U
pa3paboTka (BbIOOp) aIrOPUTMOB HX perieHus. bioyHbIil TPUHIUIT TOCTPOEHUS CTPYKTYPHBIX
MareMaThudeckux Mojeneit. O0oOIeHHoe ONMCaHue JBIKEHUS MOTOKOB (a3 B ammaparax ¢
MOMOIIBI0  THAPOAMHAMUYECKUX  MOJENEH,  yYUTHIBAIOIIMX  COCPENOTOYCHHBIE U
pacrmpeiefieHHble MCTOYHUKH BEIIeCTBA M SHEpPrud (TeryioThl). JlokanbHbIE WHTEHCHUBHOCTH
HMCTOYHUKOB BEIIECTBA M TEIUIOTHI B IOTOKaX, COOTBETCTBYIOIIHME PA3JIUYHBIM (PU3HUKO-
XUMHUYECKUX MpoueccaM. OCHOBHBIE THUIIBI YPaBHEHHII MaTEeMaTHYECKOTO OMHCAHMSI XUMHUKO-
TEXHOJIOTHYECKHUX MPOLECCOB — KOHEYHbIE, OOBIKHOBEHHBIE AU(QepeHInanbHble U
muddepeHnraibHble YpaBHEHUS B YACTHBIX MPOU3BOIHBIX.

Tema 2.3 MaremMarnyeckoe MOACIUPOBAHNUE CTAUMOHAPHBIX M JUHAMHYECKUX PEKUMOB
TUIPaBIMYECKUX MPOLIECCOB B TPYOOIPOBOIHBIX CUCTEMAX, TJI00adbHbIE M JEKOMIIO3UIIMOHHbBIE
METOJIbl pPEUICHUs] CUCTEM HEJIWHEHHBIX YPAaBHEHMH, a TakyKe SBHbIC M HESBHBIC METOJIbI
YHCJIEHHOTO PEIICHUs CUCTeM OOBIKHOBEHHbIX AuQdepeHnnanbubix ypaBHeHud. CocTtaBieHue
YpaBHEHUH MaTeMaTH4yecKoro omucaHus mnpouecca. [loctpoenrne nHGOPMALMOHHBIX MaTPUIL
MaTeMaTHYeCKUX MoJenell Juig BbIOOpa OOILIero anroputMa pemieHus — MOJCIHUPYIOLIEro
anroput™ma.  Peanuzamnuss ~ aJropuTMOB — pelIEHUS  HEIMHEWHBIX U OOBIKHOBEHHBIX
muddepeHnnanbHbIX ypaBHeHUH. Onmcanue craroHapHbIX pexkumoB XTII ¢ mpumeHneHnem
CUCTeM JIMHEWHBIX W HEJIMHEWHBIX YypaBHEHUU. HTepallMOHHBIE aJIrOPUTMBI PEUICHUS.
[Ipumenenne MeTon0B MpocThiX uTepauuii U HerotoHa-Padcona s momyueHus perieHwus.
[Ipobnema cxoaMMOCTH Tpolecca peuieHus. J[eKOMIIO3UIIMOHHBIN METOJ PElIeHUs! CIOMKHBIX
CUCTeM KOHEUHBIX ypaBHeHHH. [locTpoeHne HHPOPMAIMOHHOW MATpHUIBI s BbIOOpa
ONTHUMAJIFHOTO ajJroputMa peuieHus 3afgadu. [lonarue xxectkoctu cuctem auddepeHInaTbHbIX
yYpaBHEHUN U KPUTEPUHU 3KECTKOCTU. SIBHBIE (OBICTpbIE) W HesBHBIE (MEAJICHHBIE) METObI
pemenus. Metosl epBoro (Meroa Diinepa), BToporo ( MoauduiupoBaHHbIE METOABI Dilnepa)
1 yeTBepToro nopska ( meroa Pynre-Kyrra). OnieHKka TOYHOCTH METOJIOB — OLITUOOK YCEUEHHUS.
[lepexonupie OMMOKA ¥  OMMOKA OKPYTJEHUS TMPU  UYUCICHHOM MHTErPUPOBAHUU
muddepeHnnanbHbIx  ypaBHeHHH. CrocoObl oOecrmeueHusi CXOOUMOCTH pElIeHHs 3ajauu.
[IpumeHeHre HESBHBIX METOJOB Ui pEHIeHHs JKeCTKHX cucteM JuddepeHInaIbHbIX
ypaBHeHu#. OnpeneneHus mara UHTETpUPOBAHUS UTEPAMOHHBIM MeTo oM. MetonoB KpaHka-
Hukonbcona (MeTon Tpanemnuil).

Tema 2.4 MaremaTuyeckoe MOJEIMPOBAHME  CTAIlMOHAPHBIX  PEXKHUMOB  TIPOLIECCOB
TeIonepeaayd B TJIACTHMHYATBIX WM 3MEEBUKOBBIX TEMJIOOOMEHHHMKAaX. MareMaTH4ecKoe
OTIFICAHKE TIPOIIECCOB C MPUMEHEHHEM MOJENel IeaTbHOTO CMEIICHHsSI M BRITeCHEHUs. Bbibop u
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rpaduyueckoe TpEACTaBIEHUE AITOPUTMOB pelieHus. [IpuMeHeHHe CTaHAapTHBIX METOJ0B
BBIYUCIIUTEIILHON MaTEMATUKU JJI PEIICHUS 3a/1a4.

Tema 2.5 MaremMaruueckoe MOJCIUPOBAHUE CTAIMOHAPHBIX PEKUMOB MIPOLIECCOB
TEIUIONEepeIayd B MPSIMOTOYHBIX M MPOTHBOTOYHBIX TPYOUYATHIX TEMIOOOMEHHHUKOB, PEIICHHE
3amaur  Komm ®  KpaeBOWl 3aja4yMl  TpU  WHTETPUPOBAHMH  CUCTEM  OOBIKHOBEHHBIX
G depeHInaTbHBIX YPABHCHHA. MareMaTH4ecKoe OINMHUCaHWE IPOIECCOB C MPHUMEHEHHUEM
MOJIENIEH UJIeabHOTO BhITECHEHMS. Pemenune 3agaun Komu u kpaeBoii 3agaun. [IpencraBnenue
QITOPUTMOB  BBIYMCICHHH B BHJIE WH(DOPMAMOHHOW MATPHUIBI CHCTEMBI YPaBHCHHIA
MaTeMaTHYeCKOro omucaHusi u Onok-cxem pacuetoB. Maremarnueckoe omnucanue XTII ¢
MIPUMEHCHHEM CHCTeM OOBIKHOBEHHBIX AU PepeHInaIbHbIX ypaBHeHUH. Onrcanne 0O0beKTOB C
pacmpeieieHHBIMA B TPOCTpPaHCTBE Mapamerpamu. DOopMylupoBKa HAYAJIBHBIX M KPAeBBIX
YCIIOBUHM 3a/ad pemieHus. YHUCIEeHHBIM anropuTt™ 1-ro mopsiaka uisg pemeHus 3agaun Komm.
Meron «IIpUCTPENKW» Il peIeHUs KPaeBOU 3aJaun.

Tema 2.6 MaTemaTudeckoe MOACIUPOBAHNE CTAIIMOHAPHBIX PEKUMOB MPOIIECCOB B PEAKTOPAX C
Memankon. OnucaHue MUKPOKHHETHYECKUX 3aKOHOMEPHOCTEH MPOTEKaHUsI TMPOU3BOJIBHBIX
CIIOKHBIX XHMHYECKHX pEaKIUid B JKUIKOW ¢aze Al MHOTOKOMIIOHEHTHBIX CHCTEM.
Ormpenenenre KIIOYEBBIX KOMIIOHEHTOB CJIOXHBIX XHUMHUYECKHUX PEaKIUid ¢ TPUMEHEHUEM
METOJIOB JIMHEHHON anreOphbl - paHTOB MATPHI] CTEXUOMETPHUUYECKUX KOA(D(DUIIMESHTOB pPEaKIInH.
MareMaTtnueckoe OTHCaHWE PEAKTOPHOTO Tpoliecca ¢ pyOamKol Il MPOU3BOJBHOW CXEMBI
MPOTEKAaHUSI XUMUYECKOW peakinuu. BpiOOp alropuTMOB pemieHHs 3aJadd ¢ TPUMEHEHUEM
MH(QOPMAITMOHHOW  MATPUIIBI ~ CUCTEMBI  YpaBHEHHWW  MaTEMaTHYEeCKOTO  OMUCAaHUS W
MIPEACTABJICHUS AITOPUTMA PEIIESHUS ¢ TTIOMOIIBIO OJIOK-CXEMBI pacdeTa mpoiecca.

Tema 2.7 MaremaTu4eckoe MOJICIIMPOBAHUE HECTALIMOHAPHBIX PEAKMUMOB IPOLIECCOB B PEAKTOPAX
C MemankoW. MaremaTuyeckas TMOCTaHOBKA 3aJadyd Uil PEAKUUM C ITPOU3BOJIBHOMU
crexuoMerpuueckon cxemoil. dopmynupoBka 3amaun Komm — 3agaud ¢  HadalbHBIMHU
ycloBUAMU. Pa3HOCTHOE TMpeAcTaBiIeHHE CUCTEMBbl OOBIKHOBEHHBIX JH(pdepeHIHaTbHbIX
ypaBHeHui. [locTpoeHne wWHGOPMAIIMOHHONW MAaTPHUIBl JJI1 BBIOOpA aJIrOpUTMa PEUICHUS.
I'padmyeckoe npeacraBiaeHue aNnropuT™Ma peleHus B Buae 0J0K-CXeMbl pacueTa.

Tema 2.8 Marematuyeckoe MOAECIUPOBAHNE CTAIIMOHAPHBIX PEKUMOB B TPYOUAThIX PEAKTOPAX C
IPSMOTOYHBIM M MPOTUBOTOYHBIM JIBMXKECHHEM TEILIOHOCUTENe. MaTemaTudeckasl moCTaHOBKA
3a/1auy JUIsl PEaKMU ¢ KOHKPETHOM CTEXMOMETpUYECKor cxeMoi. @opmynupoBka 3agaun Komm
— 3aJa4d C HAYaJbHBIMU YCJIOBHUSIMH M KpaeBOM 3aJauu — 3a/ladyd C KPAEBBIMH YCIOBUSMM.
Pa3HocTtHOEe nmpesncTaBieHHE CUCTEM OOBIKHOBEHHBIX UG (dEepeHIHaTbHbIX  YpaBHEHUM.
[TocTpoenne WHGOPMALMOHHBIX MATPHI[ JUIsl BbIOOpA alrOpUTMOB pemieHus. ['paduueckoe
[Ipe/ICTaBJICHHE aJITOPUTMOB PELICHUS B BUE OJIOK-CXEMBI pacyera.

Tema 2.9 MaremaTuyeckoe MOJAEIMPOBAHUE HECTALMOHAPHBIX PEXUMOB IPOLIECCOB B
TpyOUaThIX pEaKkTOpax W YHWCICHHBIC aJIrOPUTMbI JIUCKPETU3ALMU JJs PEIICHUS CHCTEM
g depeHnnanbHbIX YPaBHEHUNW C YaCTHBIMU TNPOW3BOJAHBIMH. MaTemaTHdeckas MOCTaHOBKA
3a/1auy JUIsl peaKlMKU ¢ KOHKPETHOM CTEXMOMETPUUYECKON cxeMoi. POpMylIMpOBKa HayalbHBIX U
rpaHuyHbIX ycnoBuil. [luddepeHunanbHple ypaBHEHHS B  YAacTHBIX IMPOM3BOJHBIX -
AITUNTHYECKOTO, MapaboIMuYecKoro H TUMEePOOIMYECKOr0 THUIIOB. AJTOPUTMBI PEIIeHUs
ypaBHEHUH mapabonuyeckoro Tuma. MaTemaruueckas MOJENb XUMHUYECKOTO TpPEBpaIleHUs B
M30TEPMHUUECKUX YCIOBUSX JJIsl HECTAlMOHAPHOTO Tpoliecca B TPyOUaThIX ammapaTax ¢ yueToM
MPOJIOJILHOTO TEpPEMENINBaHUsT U C TPUMEHEHHEM OJHOMapamMeTpudeckon AaudQy3noHHOMN
MOJENHU sl OMMCAHUS THAPOJANHAMUYECKOW 0OCTAaHOBKU B PEAKIIMOHHOM MOTOKE. ANTOPUTMBI
pelieHus B BHUJE CHCTEM HEIMHEWHBIX  YpaBHEHHH, a Takke OOBIKHOBEHHBIX
g depeHnanbHbIX YpaBHEHHH MEPBOTO U BTOPOTO TMOPSIKOB.

Tema 2.10 MatemMaTuueckoe MOACITUPOBAHUC CTallMOHApPHBIX  PCIKHUMOB nponccCoB
HEIPEPLIBHOM MHOTOKOMIIOHEHTHOM DCKTI/Id)I/IKaHI/II/I u a6cop6m/11/1. MareMaTHueCKoe OIMHMCaHHue
mnmponecca MHOT'OKOMIIOHEHTHOM pCKTI/I(I)I/IKaI_II/II/I B TapenanToﬁ KOJIOHHC. MOI[CJ'II/IPOBaHI/IC
(1)&301301“0 pPaBHOBCCHUA U IIpoLecCa MaACCOIICpeaaunu Ha Tapelikax B MHOTOKOMIIOHCHTHBIX
cucreMax. YUeT TEIUIOBBIX OallaHCOB Ha TapelIkax IMpu MOACIMPOBAHUU IIpOLECCa B
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pPEeKTU(MUKANMOHHOW  KOJIOHHE.  JICKOMIO3MIIMOHHBIA  alTOPUTM  pacuera  Ipoiiecca
pekTudUKanMM B KOJOHHOM  ammapare. MaTeMaTudyeckoe  ONHMCAaHWe  Ipolecca
MHOTOKOMIIOHEHTHOM abcopOuuu B HacagouyHOM KoJIOHHE. MojenupoBaHue Ipoiiecca
MHOTOKOMIIOHEHTHOM Maccolepeaund B CEKLIMSIX HAcaJ04YHOW KOJIOHHBL. AJITOPUTM pELLECHUs
KpaeBoM 3aa4M [yl MOJICIIMPOBAHUS MpoLiecca abcopOIMy B HACATOYHOM KOJIOHHE.

Pa3nes 3. OcHOBBI OITUMHU3AIUM XUMHUKO-TEXHOJIOTHYECKHX MPOLECCOB.
Tema 3.1 Pemenue 3aga4y ONTHUMHU3ALMUA C TEPMOJUHAMUYECKUMHU, TEXHOJIOTHYECKUMU
SKOHOMUYECKUMH, TEXHUKO-IKOHOMUYECKUMH M IKOJOTUYECKUMHU KPUTEPHUSIMU ONTUMAIbHOCTH.
Onrtumaneneie pecypcocOeperaromue XTII. Bwribop kputepueB ONTUMaIbHOCTH (IIEJIEBBIX
¢bynkuuit). PopMynmHpOBKa MHOTOKPUTEPHANBHON 3amaun ontumu3anud. OCcoOEHHOCTH
peuieHuss  ONTUMHU3ALMOHHBIX 3amad XTIl mnpm  Hanmuyuu  HECKOJIBKHX  KPUTEpPHUEB
ONTUMAIBLHOCTH, OBPAKHOM XapaKTepe EeNeBON (PyHKIIMH W HAIUYUW OTPAaHUYECHUN 1-T0 U 2-TO
poxa.
Tema 3.2 AnropuTmbl OJHOMEPHOW M MHOTOMEPHOW ONTUMHU3alMU. MeToapl CKaHUpOBaHU,
JIOKaNMU3alMu dKCTPEMyMa, 30JI0TOro cedyeHus M uucen PuboHauum B ciayyae OJHOMEPHOMU
ONTUMM3AIMU. MeTOIbI MHOTOMEPHOIN ONTHUMHU3ALMU HYJIEBOTO, IIEPBOTO U BTOPOTO MOPSIKOB.
CuMInekcHele, cilydaiiHble M TI'paJUeHTHbIE METOJbl MHOTOMEPHON omnTHUMM3anMu. Meron
mTpadHbIX QYHKIHUI.

3akJiroueHue.

A. IlpumeHeHne KomnblOTEpHBIX Mojened XTIl mpu OpoeKTUPOBAHUU XUMHUYECKHX
npousBosicTB — B CAIIP. 3amaun cuctem aBTOoMaTuzupoBaHHoro mnpoektuposanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOTO NpoeKTupoBaHus. MHpopmanmoHHOE U MaTeMaTH4ecKoe
obecneuenue CAIIP. ABTomMaTtu3upoBaHHOE MPOEKTUPOBAHHME C MPUMEHEHUEM KOMITbIOTEPHBIX
moxaenen XTTI.

b. Ilpumenenue xommnbroTepHbIXx mojnenet XTIl npu ynpaBieHWH TEXHOJIOTMYECKUMHU
npoueccamu — B ACYTIL. KomnberorepHoe MmoaenupoBanve XTIl B pexume peambHOro
BpeMeHH. CucreMbl MpsAMOro uppoBoro (KOMIBIOTEPHOIO) YHIPABJICHUSI TEXHOJIOTMUYECKUMHU
MPOLECCAMM. OcobennocTH peanuzaiuu KOMIIBIOTEPHBIX MoJeIen XTII B
ABTOMAaTHU3UPOBAHHBIX CHCTEMaX yIpaBlIeHUs TexHoJorndeckumu nporeccamu (ACYTII).

4. O0beM y4eOHOH TUCUUIIJIMHBI

By yaeOHol paboThI Beero > cemectp
Aye p 3E Axan. 4. 3E Axan. 4.
OO611ast TpYA0EMKOCTh IUCHUTIIHHBI 3 108 3 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,33 48 1,33 48
Jlexmun 0,89 32 0,89 32
[TpakTnueckue 3anstus (113) - - - -
JlaGopaTopHubie padoTs (JIP) 0,44 16 0,44 16
CamocTosiTesibHasi padoTa 1,67 60 1,67 60
KoHTtakTHas camocTosTenbHas paboTa 04 0,4
CamocrosATenpHOe U3Y4YECHUE paszgenos | 1,67 59.6 1,67 59.6
JUCIUTLTAHBI
Buabl KoHTpOJIA:
Bua xonrpoJs u3 YII (3a4er ¢ oneHkoii) \
Bujx uTOroBoro KOHTpoJIs: 3adeT ¢ OEHKOH
Bcero 5 cemectp
B .
u7 yaeOHO# paboThI 3E A(;Tp, 3E Actp. 1.
OO011ast TpPYA0EMKOCTh TUCIUTUTHHBI 3 81 3 81
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KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 36 1,33 36
Jlexum 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) - - - -
Jlaboparopubie paboTs (JIP) 0,44 12 0,44 12
CamocrosiTesibHas padoTa 1,67 45 1,67 45
KoHTakTHas camocTosiTebHas paboTa 0,3 0,3
1,67 1,67

CaMOCTOSATETbHOE U3yUEHUE Pa3/IeIOB AUCIIUIUIMHBI 44,7 44,7

Buabl KOHTpOJIA:

Buo konmpona uz YII (3au c ouy.)

Buj HTOroBOoro KOHTpOJIf:

3a4er ¢ OLEHKOM

AHHOTaNuA padoyeil MPOrpaMMbl JUCHHILJIMHBI

«MaTepI/IaJIOBeIleHI/Ie B TEXHOJIOIMHA COBpeMeHHOﬁ IHEPIreTUKN

1. Henn aucummimHbl — IpUOOpETEeHHE CTYIEHTaMU 3HAHUM O CTPOEHUH M CBOWCTBAX
COBPEMEHHBIX MPOMBIIUICHHBIX MaTEpPUAJIOB, B YaCTHOCTH, MAaTEPHUAIIOB, HCIIOJIb3YEMBIX B
COBPEMEHHOM DJHEPreTHKE U TEXHOJOTUSAX MAaTEPHANIOB SIIEPHOTO TOIUIMBHOTO ITUKJIA.

2. B pesyabrare uU3y4YeHHMS AMCUHUIIMHBI

CIEUATUTETA T0/I/KEeH:
Obnadams CIENYIONUMA KOMIIETCHITUSIMHU:

odyuyaronuiics

o mnporpamme

—  CIIOCOOHOCTBIO OCYIIECTBIIATh TEXHOJIOTHUECKHUI MPOIIECC B COOTBETCTBHU C PETIAMEHTOM U
OCHOBHBIX  IIapaMeTpOB

TEXHOJIOTMYECKOTO TPOoIecca, CBOMCTB ChIpbst U mpoaykiuu (I1K-1);
— CIIOCOOHOCTHIO NMPUHUMATh KOHKPETHOE TEXHHYECKOE PEIICHHE C YYeTOM OXpaHbl TPy/a,

HCIIOJIB30BaTh TECXHHUYCCKHEC CpeacTBa JUIA

paauanmoHHON 0€30MacHOCTH U OXpaHbl OKpyxkarorieit cpensl (11K-4).

3name:

U3MEpEeHus

— OCHOBHBIC THIIbI U IIPUHIHUIIGI KJ'IaCCI/I(i)I/IKaHI/II/I OCHOBHBIX ITPOMBIINIJICHHBIX MaTC€pUajIOB,
HCIIOJIB3YEMBIX, B HaCTHOCTHU, B COBpeMeHHOﬁ OHCPIreTUKEC U TCXHOJIOTHUAX MaTCpHUaAIOB

AACPHOI'0 TOINIMBHOI'O IUKIIA,

— COCTaB, CTPYKTYpPY U CBOMCTBA OCHOBHBIX IIPOMBIIIJICHHBIX MaT€pUajIOB, UCIIOJIb3YEMBIX, B
4aCTHOCTH, B COBpeMeHHOﬁ OHEPIreTUKEC MU TCXHOJOTIUAX MATCPUAJTIOB AACPHOI0 TOIIJIMBHOI'O

LIMKIIA;

— XapaKTEepHUCTUKH OCHOBHBIX IIPOMBIIIJICHHBIX MATEPHAIIOB, UCIIOIb3yEMbIX, B YACTHOCTH, B
COBPEMEHHOM 3HEpPreTUKe M TEXHOJOTHUSX MaTepPHajIoB sIIEPHOrO TOIUIMBHOTO IUKIIA;

— npunsTyio B Poccuiickoii @enepaiiiu MapKUpOBKY OCHOBHBIX MTPOMBIIIIICHHBIX
MaTepHaoB, UCIOJIb3YEMbIX, B YaCTHOCTH, B aTOMHOW SHEPTETHKE;

— B3aMMOCBSI3b MEXAY CTPYKTYpOH, CBONCTBAMHU U YCJIOBHSMH SKCIUTyaTalli OCHOBHBIX
MIPOMBIIIIJIEHHBIX MaTEPUAJIOB, UCTIOIb3yEMbIX, B YACTHOCTH, B COBPEMEHHOW DHEPIreTUKE U
TEXHOJIOTUSIX MAaTEPHUAJIOB SIEPHOTO TOIJIUBHOTO LIUKJIIA;

Ymemn:

— YHOpaBJATb CBOMCTBaMH OCHOBHBIX TPOMBIIIICHHBIX MATCPUATIOB, HCIIOJb3YEMbIX, B
YaCTHOCTH, B COBpCMCHHOfI SHEPICTUKEC U TCXHOJIOTUAX MATCPUAJTIOB AACPHOTO TOIIJIMBHOT'O

LIUKIIA;

- BLI6I/IpaTB MaTeprajibl € BBICOKUMHU OSKCILUTYATAUOHHBIMU XapaKTCPUCTUKAMU JIIA

3aaHHBIX YCJIOBI/Iﬁ SKCIUTyaTalluu,

— OIIPpEeACIdATb OCHOBHBIC CBOMCTBaA IMPOMBINIUICHHBIX MAaTCpHAJIOB, HUCIOJb3YCMbIX, B
YaCTHOCTH, B COBpCMCHHOI\/'I SHECPICTUKC U TCXHOJIOTUAX MATCPUAJTIOB AACPHOTO TOIIJIMBHOT'O

LIUKIIA;
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— TPOTHO3WPOBATh Pa0OTOCHIOCOOHOCTh  IMPOMBIIIJICHHBIX MaTePUAIOB, WCIOJIb3YEMbIX, B
YAaCTHOCTH, B COBPEMEHHOW DHEPTETUKE W TEXHOJOTHUSAX MATEPHAIIOB SIEPHOTO TOILUIMBHOTO
LHUKJIA;

Braoemy:

— METOJIaMU OTIPEJICIICHUSI CBOMCTB OCHOBHBIX NMPOMBIIIJIEHHBIX MAaTEPUAIOB, UCTIOIb3YEMBIX, B
YAaCTHOCTH, B COBPEMEHHOU SHEPreTUKE U TEXHOJOTHSAX MATEPUAIOB SIEPHOIO TOTUIMBHOIO
LHMKJIA;

— JAHHBIMU Ui TPUHATHS KOHKPETHBIX TEXHUYECKUX pEIIeHWH TpH  pa3paboTke
TEXHOJIOTUYECKHUX TPOIECCOB C TOYKHU 3PCHUS TEXHUKO-IKOHOMHYECKOH 3PPEKTUBHOCTH.

3. KpaTkoe coaepkaHue IMCUMILTHHBI

BBenenue

MarepuanoBereHue Kak Hayka: LEIH, 33Ja4yd W 3HadeHWe AucCUUIUIMHBL. OOmue
TpeOOBaHUs, MPEABIBISIEMbIE K MaTeprajaM B 3aBUCUMOCTHU OT YCJIOBUM WCIOJIb30BAHUS WU
JKCIUTyarauu. Pa3BuTrhe Hayku O Marepuanax. Poiib pycCKMX YYE€HBIX B Pa3BUTHH HAyKH.
JocTmwkenuss B 0o0lacTH  CO3JaHUSI  HOBBIX ~ MaTepHUANIOB, TEXHUKO-dKOHOMHUYECKas
3¢ (HEeKTUBHOCTh UX MPUMEHEHHU. 3HaYECHNE MAaTePHaJIOB B PA3BUTHH XUMHUKO-TEXHOJIOTHIECKUX
MIPOIIECCOB M 0OECTICYCHUH UX O€3011aCHOCTH.

Pa3nen 1. ®u3uKo-XMMHYECKHE OCHOBBI MATEPHAJIOBEACHUS

OCHOBHBIE TIOHATHS O CTPOEHWH, CTPYKTYpE W CBOWCTBAX MarepuaioB. MeTosl
M3Y4YEHUS CTPYKTYPHI B CBOMCTB MaTEPHAJIOB.

Crpoenue marepuanoB. OCHOBHbIE THUIIBI KpHUCTaUIMYeCKuX pemeTok. Kiaccudukanus
KPUCTAJUIOB TI0 THUIIAM CBSI3M. AHU30TPONHUS CBOWCTB KpHUCTAWIOB. CTpoeHHE peaTbHBIX
KpucTauioB. JleQekThl peabHBIX KPUCTAIJIOB M UX BIIMSHHE HAa CBOMCTBA METAJJIOB U CILIABOB.
CpoiicTBa auciokanuid. JlmarpamMmma <«IUIOTHOCTH Ne(hEeKTOB-TIPOYHOCTHY. Kpucrammsanus
MeTtauioB M crmuaBoB.  Camomnpou3BoibpHas — Kpuctaumsaimus.  HecamonpousBosibpHas
KpucTtaymmn3anusi. AMop¢Hbie MaTepHUalbl. AJTIOTPOIIMYECKHE IPEBPALLEHUS METAIIIOB.

CaoiictBa marepuanoB. [lokazarenu cBoiictB. Knaccuduxkarus cBoiicTB. MexaHn4eckue,
¢buznueckue, XMMHUYECKUE, HKCIUTyaTallMOHHBIE UM TEXHOJOTMYECKHE CBOWCTBA MaTepHalioB.
[TokazaTenn MeEXaHMYECKUX CBOWMCTB, OINpEAENIseMble MPH CTATHYECKUX HCIBITAHUAX Ha
pacTsbkeHue M u3ru0. MeToasl  ompeneneHus TBepAocTd  MarepuanioB. Ilokazatenu
MEXaHUYECKUX CBOMCTB, ONPEEIISIEMbIE IPU JUHAMUYECKUX U [IUKINYECKUX UCTIBITAHUSIX.

OcHOBBI TeOpHM CILIABOB. /[narpaMmbl COCTOSIHUS CIUIABOB. TE€pPMHHBI M ONpPEIEICHUS.
JlnarpaMmbl — «COCTaB-CBOMCTBO». Pa30BbIi COCTAB CILJIABOB. 3aBUCHMOCTh MEX/y CBOMCTBaMU
CIUIaBOB U TUIIOM auarpammsl coctosinus. [Ipasuno H.C. Kypnakosa.

Pa3znen 2. Mera/uinyeckue MaTepuaJibl

Kenezo u crnnaBbl Ha ero ocHoBe. Cranu U 4yryHbl. JKene30yriaepoJaucThie CIUIABbI.
CTpyKTypbl  CIUIaBOB  JKejie30-yriepoia.  JuarpamMmbl — COCTOSIHHUS — JKEJIE€30-LIEMEHTHT.
KoMmrmoneHTsl, Ga3bl U CTPYKTYpHBIE COCTABIIAIONINE CTaNIeH U OENbIX YYyTyHOB.

KoHCTpyKIIMOHHBIE METAJUIMYECKUE MaTepuaibl. YTIEPOAUCTbIE U JIETUPOBAHHBIE CTAJIH.
Knaccudukanus craneii, ompeneneHue MOHATHS KadecTBa cTalu (TpeOOBaHUS K KadyecTBY).
Brnusinue yriepona U MOCTOSIHHBIX (T€XHOJIOTHMUYECKUX) MPUMECEe Ha KayecTBO CTajiM, METOJbI
yIAydIleHus] KadyecTBa CTaid (MOBBIIIEHHE €€ KOHCTPYKIIMOHHOW TpPOYHOCTH). BrusHue
JIETUPYIOLMX 3JIEMEHTOB Ha CBOMcCTBa cranu. KoHCTpykimoHHbIe ctaiu. HCTpyMeHTallbHbIE
cranu. Knaccudukanust yriaepoAucThIX U JETHPOBAHHBIX cTanel. MapkupoBka ctaneid UyryHsl
u TBepable ciaBel. CBOMCTBA M Ha3HaueHWe uyryHa. [Iponecc rpadutuzamuu. YyryHsl cepele,
Oemnbie, KOBKHE, BRICOKOIIPOYHBIE, HX CBOMCTBA, 00JacTh MPUMEHEHHSI, MAPKUPOBKA.

Tepmuueckass oOpadoTka. Teopuss U TMpaKTHKa TEPMHUYECKONW M XHMHUKO-TEPMHUECKON
00paboTKM MeTalyioB M CIuiaBoB. IIpupona, MexaHW3M H YCIOBUS MPOTEKAHHS CTPYKTYPHBIX
npeBpaileHuil B cranu. Buapl tepmuyeckoit 00pabotku cranu: omkur I u Il pona, monHsii u
HETOJHBIM OTXKUT, HOpMalU3allMsl, 3aKajlika, OTHYCK. 3aKaJIMBAa€MOCTh M MPOKAIMBAEMOCTb
ctaneii. BnusHue tepmudeckoir oOpabOTKM Ha MeXaHMYeCKHe CBOMcTBa ctanu. Dusmdeckue
OCHOBBI XUMUKO-TepMUYecKkoil 00paboTku. uddy3rnoHHOE HACHIIIEHHE MOBEPXHOCTH CTalld
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HeMeTailaMu. Buabl u crocoObl 1emeHTanuu. AszotupoBaHue  cranmu. Juddy3nonHas
MeTtauu3anus. FoHHass XUMHKO-TepMHudeckast 00padboTka.

[IBeTHBIC MeTaITBI U CIUIABBI HA WX OCHOBE. OO0IIas XapaKTepUCTHKA M KJIaCCU(UKALIUS
MEIHBIX CIUIaBOB. JlaTyHu, OpOH3BI, METHO-HUKENeBbie cIuiaBbl. OOIIas XapaKTepUCTHKA
ATFOMUHHUEBBIX CIUTaBOB. JlehopMupyeMble aTfOMUHUEBBIC CIUIABHI, JIMTCHHBIC AFOMHHUCBHIE
cruraBel. OOIIasi XapakTepUCTUKA MarHUEBBIX CIUIaBOB. JlehopMupyeMbie MarHUEBBIC CILIABEI.
JluteiiHple MarHueBbl€ CIUIaBbl. TWMTaH M CIUIaBbl HA OCHOBE THTaHAa. BiusHHE JErHpyrOmIMX
3JIEMEHTOB Ha CTPYKTYPY M CBOMCTBA TUTAHOBBIX CIUIABOB. bepuiunii U criiaBbl HA €ro OCHOBE.
TyromniaaBkue METAJIIBI U CIIJIABBI HA KX OCHOBE.

[Topo1iikoBbie METAUTMUECKUE MAaTEPHAIIBI.

Paznen 3. OcHoBbl Koppo3uu MeTa/L10B. I[IpMHUMIBI W MeTOABI 3aINUTHI OT
KOppPO3HH.

OcHOBHBIE TPUYUHBI KOppo3uu MeTamuioB. llokazarenu kopposuu. Kiaccuduxarus
KOPPO3UOHHBIX MPOILIECCOB. XUMUUECKasi Koppo3us. ['azoBast koppo3us. Koppo3ust B KUIKOCTIX
— HEIJIEKTPOJIUTAX. DIIEKTPOXUMHUYECKass Koppo3usi. KuHeTnka 31MeKTpOXUMHYECKON KOPPO3HH.
Koppo3sus MeTamioB B yCIIOBHSX TEXHOJIOTHYECKUX CPEJl XUMHYECKUX MMPOU3BOJICTB.

[IpyHOMNBI U METOMBI 3alUTHI OT KOPpOo3uu. KOppO3HMOHHOCTOMKHE METAaUINYECKHE U
HEMETAJUTMYECKHE MaTepHasibl. MeTOoapl 3allluThl MAIIMH W alnapatoB  XUMHUYECKUX
MPOU3BOJICTB OT KOPPO3uH. MHrHOUTOPHI KOPPO3UHU. DIEKTPOXUMHUUECKAs 3alUTa. 3allUTHHIC
MTOKPBITHS.

Brnusiane oOnydeHHss Ha CTPYKTYPY, MEXaHHMYECKHE CBOMCTBA M KOPPO3HOHHYIO
CTOMKOCTh MaTepruasioB. PagnallnOHHOCTOMKUE CTau U CILIABBI.

Pa3nen 4. Hemera/uinyeckne MaTepuaJibl

Marepuasibl Ha OCHOBE BBICOKOMOJIEKYJSIPHBIX coeauHeHuil. CTpoeHHe W CBOMCTBA
MoJUMEpoB. TepMOpEeakTUBHBIE M TEpPMOIUIACTUYHBIE ToauMepbl. CTpoeHHe W CBOWCTBA
mnactMacc.  OCHOBHBIE  Pa3HOBHUJHOCTH  INPOMBIIIIEHHBIX IOJHMEPOB M  IUIACTMAcCC.
["a3oHanonHeHHBIE MIJIACTMACCHI.

OCOOCHHOCTH  CTPOCHHsS, CBOWCTBA PE3MHOBBIX MaTepHaoB. Pe3wHBI  00IIero
Ha3HAYEeHUsI, CTIeUaIbHbIE PE3UHBI U 00JaCTU UX MPUMEHEHHUSL.

Jlakokpacounsie Marepuansl (JIKM). OcnoBubie Bunbl JIKM. Kpacku, naku, TpyHTOBKa,
LINATIEBKA.

Kepamnueckue marepuanbl. KOHCTpyKIMOHHAs, MHCTPYMEHTaJbHAass W TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Kiaccuduxamus cTexkon MO Ha3HaueHUI0O M o0nacTu
npumeHnenust. Cutasl. ['padut. Acbect. CBoiicTBa M 00JaCTH IPUMEHEHHUSI.

Cma3zouHble Macia, IUIACTUYECKUE CMa3KH, TBEp/Able CMa304yHble MaTepHuaibl. CMa304HO-
OXJIQXKIAFOIIHNE KUIKOCTH.

JIpeBecHble KOHCTPYKLIMOHHBIE MAaTEPHAIIBI.

AHTUGPUKIIMOHHBIE METAJUTMYECKHE U HEMETAJUIMYECKUE MaTepUAIIbI.

Kommnoszuimonnsie wmarepuansl (KM). OOmas xapakTepucTUKa KOMITIO3HIIMOHHBIX
marepuanoB.  [ucnepcHo-ynpouennele KM, cnoucteie KM,  Bosnokaucteie KM.
Komno3unuonnsle maTepuajisl Ha METAUIMYECKOM M Hemeramuuecko ocHoBe. CAII
(crieueHHBIE ~ AMIOMUHHEBBIC  TIOPOLIKHU). APMHUPOBAHHBIE  MOJUMEPHBIE  MaTEepUAIIbI.
Kepamnueckne KOMIO3UIIMOHHBIE MAaTEPHAIIBI. YTIEPOIHbIE KOMIIO3ULIMOHHBIE MATEPUATIBI.

[ToHATHS 0 HAHOTEXHOJOTUsAX, HAaHOMaTepuanax. [I[pumeHeHre B MPOMBIIIIIEHHOCTH.

Pazgen 5. JxoHOMHYeCKH 000CHOBAHHBIH BbIOOP MaTepHAJIOB.

Bb160p KOHCTPYKIIMOHHBIX MAaTEpUAIOB JAJIsi KOHKPETHOTO TEXHOJOTHUYECKOTO IMpoliecca.
Kputepun wu anroputM BbIOOpa KOHCTPYKIIMOHHBIX MAaT€pHAIOB. OKOJOTHYECKHE U
SKOHOMHUYECKHE ACTIEKThl MATEPUATIOBEACHUS U 3al[UThl MATEPUATIOB OT KOPPO3HH. .

183



4. O0beM yueOHOM THCHHUILINHBI

Bun yuebHo# paboTh Beero 5 CeMeCTp

3E Akan. 4. 3E Akan. 4.
OO01mast TpyI0eMKOCTh TUCIUTUTHHBI 3 108 3 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 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
CamocrosiTejibHas padoTa 1,67 60 1,67 60
KoHTakTHas camocTosiTenbHas padboTa 04 0,4
CaMocTOsITENLHOE H3Y4YCHHE pasnenoB | 1,67 59.6 1,67 59.6
JUCIUTLINHBI
Buabl KOHTpOJIA:
Buj konrpouis u3s YII (3ader ¢ oueHkoi) ‘
Bua nToroBoro KOHTpoJIs: 3ayer ¢ OLEHKOM

Bcero 5 cemectp
Bunx yaeOHoM paboThI 3E A(l:ITp. 3E Actp. u.
OO6m1ast TpyA0€MKOCTh JUCITUTLTHHBI 3 81 3 81
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,33 36 1,33 36
Jlexmmn 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (113) - - - -
JlabopaTtopusie paboTs (JIP) 0,44 12 0,44 12
CamocrosiTesibHasi padoTa 1,67 45 1,67 45
KonrtakTHas camocTosiTenbHas pabota 0,3 0,3
1,67 1,67

CamMOoCTOsITENIbHOE U3YUECHHE PA3/IETI0B TUCIUIIIIMHBI 44,7 44,7
Bujabl KOHTpOJIS:
Buo konmpona uz YII (3au c ou.) ‘
Bujx nToroBoro KOHTpoJIs: 3ader ¢ OLEHKOM

4.5. lIpakTuKu

AHHOTaNus padoyeil NPOrpaMmMbl Y4eOHOM NPAKTHKH: NPAKTHKH M0 MOJTYYCHUIO
NepPBUYHBIX NPO(eCCHOHAIBHBIX YMEHHH U HABBIKOB
1. Hear y4eOHOH NPAKTHUKH: TMPAKTUKH 10 IOJYYEHHUI0 TEPBHYHBIX
npogeccHoHAIBHBIX YMeHHIi U HABBIKOB — (hopMHpOBaHHE y OO0YYarOMIMXCS MEPBUYHOTO

Mpe/icTaBiIeHHs] 00 OCHOBHBIX 00JacTsIX, 00BEKTaX U BUJAX MPO(ecCHOHATIBHON NEsSTeNbHOCTH,

K KOTOPHIM TOTOBSITCS BBIMMYCKHUKH,. B OOJIACTH XHMHUYECKOM TEXHOJOTHMH  MAaTepUalioB

COBPEMEHHOM YHEPreTUKH.

2. B pesyabTare npoXoiKAeHHs Y4eOHOH NPAKTHKH: NPAKTHKH IO IOJYYCHHIO
NEePBUYHBIX NPOPECCHOHAIBHBIX YMEHHH M HaBBIKOB O0Oy4alOIuiicd 1O mporpaMmme
CHECNHAJIUTETA JOJIKEeH:

Obnadams ClenyOIIMA KOMIETEHIIUSIMHU:

— TOTOBHOCTBIO CBOOOJHO I0JIb30BAThCS JIMTEPATYPHOH M JIEJIOBOM NMUCbMEHHOW M YCTHOM
peubl0 Ha PYCCKOM SI3bIKE, CIIOCOOHOCTh B INHMCHBMEHHOM M YCTHOH peud MpaBUIBHO
(;oru4HO) opopMuUTh pe3yabTarhl MbiuieHus (OK-5);

— CIOCOOHOCTBIO K CaMOpPa3BUTHIO, MOBBIIICHHWIO CBOEH KBalU(UKAIMM W MacTepCTBa,
CMOCOOHOCTBIO CAMOCTOSITENILHO NPUMEHATh METOJBl M CpeJCTBAa IMO3HAHUSA, OOyueHHs U
CAMOKOHTPOJISL Ui NpUOOpETeHUs] HOBBIX 3HAHMM W YMEHHH B OO0JACTH TEXHUKH U
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TEXHOJIOTMY, MAaTEMATUKH, €CTECTBEHHBIX, T'YMAaHUTAPHBIX, COLUAIBHBIX U 3KOHOMHUYECKHUX
HayK, B TOM 4YHCJIE B HOBBIX OOJIaCTSIX, HEMOCPEACTBEHHO HE CBS3aHHBIX CcO cdepoit
NEeATeIbHOCTH, PA3BUTHUS COLUATIBHBIX U TIpodeccnonanbubix Kommnerennuit (OK-10);

— CIIOCOOHOCTBIO HCIIOJIb30BaTh MAaTEMAaTUYEeCKHe, ECTeCTBEHHOHAYYHbIE W WH)KCHEPHBIC
3HAHMS JUTSI PEIICHUS 33]1a9 CBOeH npodeccronanbHol aesrenpHoctr (OIIK-1);

— CIIOCOOHOCTBIO MPO(ECCHOHATBHO HCIOJIB30BATH COBPEMEHHOE TEXHOJOTMYECKOe U
aHATTUTHYECKOE 00OpYyAOBaHUE, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCIICIOBAHUS H
aHaJIM3y NOJIyYEHHBIX NP ero npoBeaeHuu pe3yapraTos (OIIK-2);

— CIIOCOOHOCTBIO ~ CaMOCTOSITENIFHO  BBINOJMHATH ~ MCCIENOBAaHHA C  HCIIOJIb30BAaHHEM
COBPEMEHHOW  ammapaTypel W  METOAOB  HCCIENOBaHMA B 00OmacTd  OOBEKTOB
poQecCHOHAIIbHON JEeSTEIbHOCTH, MPOBOJUTh KOPPEKTHYIO OOpabOTKYy pe3ylbTaToB U
yCTaHaBIMBATh afiekBaTHOCTH Mozenelt (I1IK-10);

3namp:

— TOpSAJOK MPOBENEHUs U o0ecrieueHus: 00pa3oBaTeIbHON EATENBHOCTH 110 MPOPHUITIO
M3y4aeMoi IporpaMMbl CHelHaTInTeTa

— TOPAJOK MPOBEAEHUS U 00eCieueHus] HayqYHO-HCCIeI0BaTEIbCKUX PadOT ¢ UCTIOJIB30BAaHUEM
COBPEMEHHBIX TEXHOJIOTHI;

— TpaBHJIa TEXHUKU O€30TaCHOCTH, SKOJIOTMH U TPOU3BOJICTBEHHON CAaHUTAPUU;

Ymemo:

— HCHOJIb30BaTh COBpEMEHHbIE TPUOOPHI U METOIMKHU IO MPO(UITIO TPOrPaMMBI,
OpPraHU30BBIBATH MTPOBEJCHHUE SKCIIEPUMEHTOB U UCTIBITAHUH, TPOBOJUTH UX 00pabOTKY U
aHAJIM3UPOBATh PE3yJIbTATHI,

Bnaoemo:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO K MCCIIEJOBATENIBLCKOM JEATENbHOCTH MO HPOQHIII0
M3y4aeMOM IPOrpaMMBI CIIEHUAIATETA;

— CIIOCOOHOCTBIO HA TPAKTHUKE MCIOJIb30BaTh YMEHUS M HABBIKM B  IPOBEACHUU
AHAJINTUYECKUX UCCIIEJOBAHUM C UCIOJIb30BAaHUEM COBPEMEHHOM anmapaTypsl;

— HaBBIKAMU HANMCAHMA OTUYETA 10 IPAKTHKE.

3. Kparkoe coaep:kaHue y4yeOHOW NPAKTHUKHM: NPAKTHUKH MO0 NOJYYEHHI0O TNEPBUYHBIX
npodeccHoHAJbLHBIX YMEHU M HABBIKOB

Pa3nen 1. Beegenuwe. Hcropuss m coBpemMeHHas JeATEILHOCTh Kadeapbl  XUMHUH
BBICOKHX 3HEPTUi U PAUOIKOJIOTHH.

Henn w 3amaun y4yeOHOM MpaKTUKU, O3HAKOMJIEHHE C HUCTOpHEH Kadeapbl XUMHH
BBICOKMX OSHEPIMil W  paguO3KOJIOTMM, OpraHU3alMel HayyHbIX MCCIECIOBAHUN U
oOpa3oBaTeNbHOM JiesTeNnbHOCTH Ha Kadenpe. [locemenue HaydHbIX 1abopaTtopuii kKageapsl.

Paznen 2. O3HakoMuUTENbHBIE SKCKYpPCHMM Ha NPEANpUITHS W B OpPraHU3aluu,
NeSITeNIbHOCTh KOTOPBIX CBs3aHa C MpoduieM H3ydaeMOW MporpaMMbl crenuanurera (2
9KCKYPCHH).

OKCKypCHM MPOBOAATCS B TaKUX  OpraHuzanusax, kak  ®Dusuko-sHepreTHuecKuil
uHcTUTYyT uMenu A.U. Jleitmynckoro u 1-s atomuas snektpocraHius (r. OOuunHck), PHII
«KypuatoBckuif uHCTHTYT» (I. MoOckBa), Beaymmuii Hay4dHO-HCCIIeOBAaTENbCKUH HHCTUTYT
XUMHUYECKOM  TexHonoruu, Myseit ypana (r. Mocksa), Bcepoccuiickuii Hay4dHO-
HCCIIEeIOBATENIbCKU WHCTUTYT (U3UKO-TEXHUYECKUX U PAJAUOTEXHUYECKMX HU3MepeHuil  (T.
3enenorpan) u ap. [lepedyeHb NpeANpUATHI MOKET yTOUHATHCS.

Pa3nen 3. 3HaKOMCTBO C oOpraHu3alMedl HayyHO-UCCIEAOBATENIbCKON AESTENbHOCTH
Kadeapbl XMMHHM BBICOKUX DHEPTHH W PaJUOIKOJIOTHHU, B TOM YHUCIE MpaKkTUYecKas paboTa B
aHAIMTUYECKUX JTabopaTopusx kKadeapsl (xpoMatorpaduueckas, CrieKTpaibHas 1a00paTopun).

Pa3znen 4. 3HakOMCTBO C OpraHu3alleil HaydHO-UCCIEA0BATEIbCKON JEATENbHOCTH B
[lenTtpe kosuiekTUBHOTO ToNb30BaHus uM. [I.M1. MenneneeBa. [IpuHIUIIBI, TEXHOIOTHUH, POPMBI
U MeToJibl opranuzanuu a"aautudeckux pador B LIKIT um. JI.W. MenneneeBa. 3HAaKOMCTBO C
Bo3moxkHOCTsMU LIKIT 1 HaydHbIMU pUOOpaMu YHUBEPCHUTETA (IKCKYPCHS).
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Pa3znen 5. Ocdopmienue oryera mo mpaktuke. COop, 0OpaboTka M CHCTEMAaTHU3AIUS
nHpopMannoHHOro Matepuana. OpopmieHue oTyera. .

4. O0beM y4eOHOI NPAKTHUKH: NPAKTHKH IO MOJYYEeHHIO IEPBUYHBIX IPO(eCcCHOHATBbHBIX
YMeHHUii 1 HABBIKOB

. 6 cemecTp
Bunpl yaeOHOI paboThI
3a4eT. eIMHULL aKaJieM. 4acoB

OO0uiasi TPy10€eMKOCTh NPAKTHKH N0 Y4eO0HOMY ILUIaHYy 3,0 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,78 64

Jlaboparopusie paboTs (JIP) 1,78 64
CamocrosiTesibHas padoTa 1,22 44

KonrakTHas camocrositenbHas padboTa 0,4

CaMocTosTenbHOE U3YUEHUE Pa3JIeNIOB IPAKTUKH 1,22 25,6

Hanmcanue otuéra no npakruke 18
Bua koHTpOJIA: 3a4€T ¢ OLICHKOIi:

Buner yue6HOI paboTh 6 cemectp
3a4eT. eAUHUI] | aCTPOHOM. YacoB

O0mas Tpy10éMKOCTh NPAKTUKH 110 Y4eOHOMY IJIAHY 3,0 81
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,78 48

JlabopaTtophbie padoTsI (JIP) 1,78 48
CamocrosiTesibHas padoTa 1,22 33

KonTtakTHas camocTosiTenbHas paboTa 0,3

CamMocTosATENpHOE U3yUEHNE PA3IeIOB IPAKTUKU 1,22 19,2

Hanucanue otuéra no npakTuke 13.5
Buja kouTpoJs: 3a4eT ¢ OLEHKOM

AHHoTanua padoyeid nporpammbl [Ipon3BoACTBEHHON NMPAKTUKU: HAYYHO-
HCCJIeI0BATEIbCKOMH PadoThl

1. Ilenb mNPOU3BOACTBEHHON TMPAKTHKH: HAaYYHO-HCCJIEJ0BATEILCKOH pPadoThI
(HUP) — dopmupoBanre HEOOXOAUMBIX KOMIIETEHIIMH U MPUOOpETEHHE HABBIKOB B 00JIACTH
XMUMHYECKON TEXHOJIOTUU MaTEpUATIOB COBPEMEHHOU SHEPreTHKH, B TOM YHCIIE CBSI3aHHBIX C
paivallMOHHBIMU MPOLIECCAMH B PATUOXUMHUYECKONW OTpacid U PagrOdKOJIOTHH, MOCPEICTBOM
TUTAHUPOBAHUS M OCYIIECTBIICHUS SKCIIEPUMEHTAIbHON A TeTbHOCTH.

2. B pe3yiabTare NpPOXOXKIEHHUS TNPOU3BOACTBEHHOH TNPAKTUKHU: HAYYHO-
HCCJIe0BATENIBLCKOI padoThl 00yJaromuiics Mo mporpamMMme CrenuainTeTa J0DKeH o0nanaTh
CJIeIYIOLIMMH KOMIETECHIUSAMU:

— CHOCOOHOCTBIO K OOOOIIEHHIO, aHAINU3Y, BOCHPHUIATHIO WH(OPMAIMM, TOCTAHOBKE LETH U
BbIOOpPY TyTel e€ noctmkenus (OK-4);

— CHOCOOHOCTBIO K CaMOpa3BUTHIO, TOBBIIICHUIO CBOEW KBadU(HUKAIMM W MacTepCTBa,
CIIOCOOHOCTBIO CaMOCTOSITENIbHO MPUMEHSITh METOJbl U CPEICTBA TMO3HAHUSA, OOy4EHHS H
CaAMOKOHTPOJISL i TPUOOpETEeHHs HOBBIX 3HAHUNW M YMEHHH B OOJIaCTH TEXHUKU U
TE€XHOJIOTMH, MAaTEeMAaTUKH, €CTECTBEHHBIX, TYMAaHUTAPHBIX, COLMAIBHBIX U AKOHOMUYECKUX
HayK, B TOM YHCJE€ B HOBBIX OOJIACTSX, HEMOCPEIACTBEHHO HE CBS3aHHBIX cO chepoit
npodecCHOHAIbHON ~ AESITeNbHOCTH, Pa3BUTHS  COIMAIBHBIX U MPOoQecCHOHATBHBIX
komneteHuit (OK-10);
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TOTOBHOCTBHIO KPUTHUYECKH OIICHHBATH CBOM JOCTOMHCTBA U HEIOCTATKH, HAMETUTH MYTH U
BBIOpATh CPEJICTBA PAa3BUTHSI JOCTOMHCTB U ycTpaHeHus HepocTaTkos (OK-11);
MMOHMMAHHUEM POJIM OXPaHbl OKPYXKAIOUIEH Cpe/lbl U PALIMOHATBLHOTO MPUPOJIOTIOJIB30BAHUS U
JUTsl pa3BUTUS U coxpaHneHus nusmwimsanuu (OK-13);
CIOCOOHOCTBIO HCIIOJIB30BAaTh MAaTEMaTH4YEeCKHe, ECTeCTBCHHOHAYYHbIE W HWH)KCHEPHBIC
3HaAHUS JUIsl pelieHus 3a1a4 cBoeil mpodeccuonansuoit aesrensuoctu (OIK-1);
CIOCOOHOCTBIO  MPO(ECCHOHATBFHO  HCIHOJB30BaTh COBPEMEHHOE TEXHOJOTHYECKOE U
aHATTMTHYECKOE 00OpYyIOBaHUE, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCIIEIOBAHUS H
aHaJIM3y MOJIyYEHHBIX NpHU ero nposeaeHuu pe3yapraron (OIIK-2);
CIOCOOHOCTBIO HCHOJIB30BaTh METOJBl MAaTEMAaTHYECKOTO MOJICIIMPOBAHUS OTICIBHBIX
CTaJuil U BCEro TEXHOJOIMYECKOIo Ipolecca, K MPOBEACHUI0 TEOPETUYECKOTO aHaau3a U
SKCIEPUMEHTAJIbHON MpoBepke afekBaTHOoCTU Mojenu (OI1K-3);
CIIOCOOHOCTBIO MPOBOJUTH PAJUOMETPHUUECKUE U JOZUMETPUUECKHE U3MEPEHUS U KOPPEKTHO
oOpabaTeIBaTh 3KcriepuMeHTalbHble TaHHble (I1K-6);
crocoOHOCTRIO  OOecrieuuTh Oe30macHOe€ TpoBeneHHe pPaboThl € HMCMOJIB30BAHHEM
PaIMOAKTUBHBIX BEIIECTB B OTKPHITOM BHJE€ M OLICHMBATh TOJIy4aeMyK JI03y 3a CUeT
BHEIIHEro ¥ BHyTpeHHero oomydenus (I1K-7);
FOTOBHOCTBIKO ~ MCHOJIb30BaTh  JEWCTByromue poccuiickne «HopMbl — panpannoHHON
0€30MacHOCTH» U JApPYrue HOPMATUBHBIE JOKYMEHTHI B OOJACTH paJWallMOHHON U siiepHOU
6e3omnacuoctH (I1K-8);
CIOCOOHOCTBIO K pa3pabOTKe MIaHOB W MpOrpamMM MPOBEAEHUS HAYYHO-HUCCIIEeI0BATENbCKIX
pa3paboToK, BEIOOPY METOJ/IOB U CPEACTB pemnieHust HoBbIX 3aaa4 (I1K-9);
CIIOCOOHOCTBIO  CaMOCTOSITEJIbHO ~ BBINIOJHATH  HCCIEAOBAaHUSA C  HCIOJIb30BAHHEM
COBPEMEHHOM  ammapaTypbl ¥  METOJOB  HcCclefoBaHMsi B  oOnacTh  0OBEKTOB
poheCCHOHANBHON JCATEIHHOCTH, TPOBOJIUTH KOPPEKTHYIO OOpabOTKYy pE3yJIbTaTOB H
yCTaHaBIMBaTh afekBaTHOCTH Mojeneit (I1TK-10);
TOTOBHOCTBIO HCIIOJIb30BaTh METOJABI OLIEHKM pHCKa U pa3pabaTbiBaTh MeEpbl IO
obecrieueHUI0 OE30MAaCHOCTH  pa3pabaThIBaéMbIX HOBBIX TEXHOJOTHH OOpaimeHus ¢
o0bekTamu nipodeccuonansroit aestenbHocTH (ITK-11);
CIOCOOHOCTBIO TMPEACTABIATh PE3yNbTaThl UCCIENOBaHUS B (Gopmax OTYETOB, pedeparos,
MyOJMUKaMi W MyOJUYHBIX OOCYXKIACHUH, CIIOCOOHOCTBIO (OPMYIHUPOBATH MPAKTHUYCCKUE
PEKOMEH/IAIMH T10 UCII0JIb30BAHUIO PE3y/IbTAaTOB HAYYHBIX HccienoBanuit (I1K-12);
CIIOCOOHOCTBIO OLIEHWBATh pajrallMoOHHbIe (PPEeKThl B3aUMOACUCTBUS U3TYUEHUS BBICOKOU
SHEPrud C BEIHIECTBOM, UCMOJb30BaTh WJIM MHUHUMHU3UPOBATh TOCJIEICTBUS ITOrO
B3aumoeictus (IICK 5.1);
CIIOCOOHOCTBIO K 0€30IacHOMY MPOBEACHHIO, KOHTPOJIO, YCOBEPIICHCTBOBAHUIO U
pa3paboTke paguallMOHHO-XUMUYECKUX TEXHOJIOTUYECKUX MPOLIECCOB C MOTyYEHUEM HOBBIX
WIM MOIUGUIIMPOBAHHBIX MaTepHANIOB ¢ ynyulieHHbIME cBoiicTBamu (IICK 5.2);
CIIOCOOHOCTBIO OLIEHMBATh PAJAUALMOHHYIO YCTOMYMBOCTH pAa3IMYHBIX MaTepHalloB U
paspabaTsiBaTh mpoiiecchl 3amuThl 3Tux Matepuanos (IICK 5.3).

3namo:
MOPSIIOK OpPTaHU3allMY, TUIAHUPOBAHUS U TPOBEACHUS HAyYHO-HCCIEA0BATEIbCKUX PadoT ¢
WCIIOJIb30BaHMEM TMOCIEAHUX HAYYHO-TEXHUYECKUX JOCTHIKEHUI B TaHHOW 001acTH;
TEOPETUYECKHE OCHOBBI TEXHOJOTHH TeIuioHocuTened DY u mpuMeHsATh STH 3HAHHUS Ha
MIPaKTHKE;
OCHOBHBIE TPeOOBaHM K MPEJCTABICHUIO PE3yIbTaTOB MPOBEIEHHOTO UCCIEOBAHUS B BHUJIE
HayYHOTO OTYETa, CTAThH WU JIOKJIA/Ia.

Ymemo:
CaMOCTOSITEIbHO ~ BBISBISTh IEPCIEKTHUBHBIC HAMPABICHHUS HAy4YHBIX HCCIIEI0BaHUM,
000CHOBBIBAaTh AKTYallbHOCTh, TEOPETUYECKYI0O M TPAKTHUUYECKYI) 3HAYMMOCTH MPOOIEMBI,
MPOBOJUTH JKCIEPUMEHTANbHBIE HWCCICIOBAHMS, AaHATU3UPOBATh M HWHTEPIPETUPOBATH
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MOJTy4eHHBIC Pe3yIbTaThl;

— OCYIIECTBJIATH MMOUCK, 00pabOTKY M aHAIN3 HAYYHO-TEXHHUUECKOW H(POpMAIMK TIO TTPOPHITIO
BBITIOJTHSEMOU pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX MPUOOpaxX, OPraHU30BHIBATH MPOBEICHUE OSKCIICPUMEHTOB U
WCIIBITAHUN, TPOBOJUTH UX 00pabOTKY M aHAIM3UPOBATh PE3YIbTATHI.

Braoemy:

— CaMOCTOSITEJILHOM HAYYHOUM M MCCIIEIOBATEIHCKON pabOTHI;

— CIOCOOHOCTBIO PEIIaTh MOCTABJICHHBIC 3a/1a49H, HCIIOJIb3Yysl YMEHUS U HABBIKM B OPraHU3AINH
Hay4YHO-HCCIIEAOBATEIBCKUX H TEXHOJIOTHYECKUX padoT;

— HaBbIKAMU KPUTHUYECKOTO aHaJM3a HAYYHO-TEXHUYCCKOW JIMTEpaTyphl, pa3paboTKu u
dbopmynupoBaHUsI COOCTBEHHBIX METOJOJOTUUECKUX TOJXOJ0B K PEIICHHI0 HayYHBIX
poOIeM.

Iloocomosums u npeocmasums K 3aujume HaAyIHO-HCCIIe0OBATEIbCKYIO padoty (HUP),
BBITIOJTHEHHYIO Ha COBPEMEHHOM YPOBHE Pa3BUTHUsI HAYKHM M TEXHUKH W COOTBETCTBYIOIIYIO
BBIOPAaHHOM CHENUATBFHOCTH W crnernuanu3anuu. B mpeacraBinenHoit k 3amure HUP momxHb
MOJIYYUTh Pa3BUTHE 3HAHUSI U HABBIKH, TIOJIyY€HHbIE OOYUYaIOIIUMCS TIPU OCBOCHUU MTPOTPAMMBI
CHeIUaIUTETa, B TOM YHCJIE TPH W3YYCHHH CICUHATBbHBIX JUCHUIUINH. [IpeacraBineHHas K
samure HUP nomwkHa comepkaTh OCHOBHBIE TEOPETUUYECKHUE MOJIOKEHHUS, IKCIEPUMEHTAIbHBIC
pe3ynbTaThl, MPAKTHYECKUE TOCTUKEHHUS U BBIBOJBI U3 PAOOTHI.

3. Kpartkoe coJepiKaHue NPOM3BOACTBEHHOMI NPAKTHKH: HAY4HO-
HCCJIeI0BATENIbCKOM padoThl

Pasnen 1. IloaroroBka aHAJIMTH4YECKOro 0030pa M O0OCHOBAaHME METONUK
IKCIepPUMEHTA.

Cocrasnenne ana HUP: nmurepartypusiii 0630p mo rteme HUP, Teopernueckas 4yactpb
HCCIEAOBaHUs, NpPAKTUYECKas 4YacTb uccienaoBaHusa. QPopMynvpoBaHHE Iened M 3aaad
UCCIIEIOBAHUS; COCTaBJICHHE AaHAUTHUYECKOro o0030pa mo Teme wuccienoBanus. OObEKT u
npenMer uccienoBanus. Lenn u 3anaun uccnenosanud. [louck u aHanu3 uHboOpMauu Mo Teme
HUP, wu cocraBnenue aHamuTuyeckoro otdeta. (OOOCHOBaHHWE METOJIHMK ITPOBEICHUS
AKCIEPUMEHTAJIbHBIX MCCIEAOBAHUNA, METOIUKH 00pabOTKH pe3ylbTaTOB AKCHEPUMEHTOB U UX
aHanu3a.

Paznen 2. Breinosanenue HAY4YHBbIX HCCJIeN0OBAHNMI " o0padoTKa

JKCHEPUMEHTAJIbHBIX JAHHBIX.

CocraBienue IiaHa JKCHEPUMEHTOB. BbIOOp M H3ydeHHE OCBOEHHE HEOOXOIUMBIX
METO/IMK MPOBEICHUS UCCIIEJOBAHUM U IPUOOPOB ISl MOTYUYECHHUS SKCIIEPUMEHTAIbHBIX TaHHBIX.

BrinonHeHue HaydHbIX HCCIACHOBAHUN M7 MOJIYYEHUs NPAKTUYECKUX PE3YNIbTaTOB.
OO0paboTka HSKCIEPUMEHTAIBHBIX  JaHHBIX, UHTEpIpeTanuss u 0O0O0OIIeHHe pe3yabTaToB
HCCIeA0BaHUS.

Pa3znen 3. Hanucanue oT4eTa  NOATOTOBKA HAYYHOI0 JOKJIA[AA M NPE3CHTALMH.

[ToaroroBka W HamMcaHWE OTYETa O MpakTHKE. [10Ar0TOBKA TEKCTOBBIX, rpa)UUECKUX H
MYJIbTUMEAUINHBIX MAaT€pUaAIOB AJI1 HAYYHOro Jokiana. [loaroroBka mpe3eHTanuu Aokiaaa 1o
teme HUP.

4. O0beM NPOM3BOACTBECHHOM NPAKTHKH: HAYYHO-HCCJIEI0BATEIbCKOH PadoThI

Bcero 8 cemectp 9 cemectp 10 cemectp
Buner yae6HOI paboTh 3auer. | Akang. | 3auer. | Akan. | 3auer. | Axanm. |3aduer.| Akan.
el. qac. e, yac. el qac. ell. qac.
OO0mas Tpy10eMKOCTb
NPAKTHKH N0 y4eOHOMY 18 648 3 108 6 216 9 324
ILUIAHY
KonTakTHas padora — 9,3 334 1,8 64 3 108 4,5 162
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ay/INTOPHBIE 3aHATHUS
JlaGopatopuie paboTet 93 | 334 | 1.8 64 3 108 | 45 162
(JIP)
CamocrosiTeJbHast
pa6ora (CP) 8,7 314 1,2 44 3 108 4,5 162
KonrakrHas 1.2 0.4 0.4 0.4
camocTosiTelIbHas paboTa
;
. ’ 312,8 43,6 107,6 161,6
YMEHHI ¥ HABBIKOB TIO
nporpamme HIP
Bua xoHTpos: 3a4eT C OLIEHKOIi [3a4eT ¢ OLEHKOI [3aUeT ¢ OLEHKOI |3a4YeT ¢ OlleHKOM
Bie! yueOHoii Bcero 8 cemectp 9 cemectp 10 cemectp
AGOTEL 3ayer. Actp. | 3auer. | Actp. | 3aver. | Actp. | 3auer. | AcTtp.
P el gac. el Jac. el Jac. eIl Jac.
Oomas
TPYA0EMKOCTY 18 468 3 81 6 162 9 243
NPAKTHKH 10
yueOHOMY IJIAHY
KonTakTHas padora
—ay/NTOpPHbIE 9,3 250,5 1,8 48 3 81 4,5 121,5
3aHATHSA
JlaGopaTopHbie
paGorst (JIP) 9,3 250,5 1,8 48 3 81 4,5 121,5
CamocTrosiTesqbHas
paGora (CP) 8,7 235,5 1,2 33 3 81 4,5 121,5
KonTakTHas
CaMOCTOATEIbHAs 0,9 0,3 0,3 0,3
pabota
CaMocCTOSTEIbHOE 8.7 1,2 3 4,5
OEPOCITIC SHAMIH, 2346 32,7 80,7 121,2
YMEHHI U HAaBBIKOB 110
nporpamme HUP
Bua konTpoJs: . 3a4er ¢ 3ay4er ¢ 3a4er ¢
3a4eT ¢ OLleHKOM N ., .
OlIeHKOI OLIeHK O OIIEHKOH

AHHOTanus padouer nporpamMmsl [Ipon3BoACTBEHHON NPAKTHKA: NPAKTHKH 10
MOJIY4YeHUI0 NMPO(eCCHOHAIbHBIX YMEHUH U ONBITA NPOPECCHOHATLHOM AeATeIbHOCTH

1. IHeap NpPOU3BOACTBEHHOH  NPAKTUKU: NMPAKTUKH [0  MOJYYEHHUIO
npodeccHOHAJBHBIX YMEHUH U ONBITA NMPO(PECCHOHANBHON AeATeJbHOCTH — IPAKTUYECKOE
O3HAKOMJICHHE C pEaJIbHOM  HAYYHO-NPAKTUYECKOW  JEATEIBHOCTBIO  IOAPA3ACICHUN
KOHKPETHOTO  MPEANPUATHSA, M3YYEHUs U aHaIW3a ONbITa OpraHu3aluMyd  Hay4dHO-
MIPOU3BOJICTBEHHON JESTELHOCTH, YIIPABICHUS MPOU3BOJICTBOM U KOJUIEKTUBOM M MPOPAOOTKU
OJHOTO M3 HAYYHO-IPAKTUYECKUX BOINPOCOB, CBA3aHHBIX C JEATEIBHOCTBIO KOHKPETHOIO
[OJIpa3IeJICHUs] JAHHOTO MPEANPUSITHS.
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2. B pe3yabTraTte NPOXOXKIEHUSI NMPOU3BOJACTBEHHOH TMPAKTUKHU: NPAKTHKH IO
NOJIy4eHHI0 NPOo(decCHOHATBHBIX YMEHUH M onbIiTa NPodecCHOHATBLHON /1esiTeIbHOCTH
o0y4Jaromuiics Mo MporpamMMe CIelHATUTETA T0JIKEH:

Obaadams CIENYIOIAMA KOMIIETCHITHSIMH:

TOTOBHOCTHIO CBOOOJHO MOJIb30BATHCH JIMTEPATYPHOH M /1eJI0BOM NMMCbMEHHOH M YCTHOM
peYbl0 HA PYCCKOM $i3bIKe, CIIOCOOHOCTHI) B NHCbMEHHOH M YCTHOH pe4d NPaBUJILHO
(1oru4HO) opopMuUTH pe3ybTaThl MbinLIeHHs (OK-5).

CNOCOOHOCTBIO K penieHuI0 NpogecCHOHATbHBIX MPONU3BOACTBEHHBIX 32/1a4, BKJIIOYAIOIINX
pa3padoTKy HOPM BBLIPA0OTKM M TEXHOJOTHYEeCKHMX HOPMATHBOB PACXOJ0BAHHS ChIPbS,
MaTepuaJioB " JHEPreTHYeCKUX 3arpar, COBEPIIEHCTBOBAHME KOHTPOJIA
TexHoyiornueckoro npouecca (IK-2);

CMOCOOHOCTHIO AHAJIM3HPOBATH TEXHOJOTHYECKHH Mpolecc, BHISIBJIAATH €ro HeJI0CTATKH H
pa3padéaTpiBaTh MepoNnpUATHS 10 ero copepmencrsoBanuio (IK-3);

CMOCOOHOCTh NMPUHMUMATH KOHKPETHOe TeXHUYeCcKOe pellleHHe ¢ y4eTOM OXpaHbl Tpyaa,
paauannoHHoii 0€30NMacHOCTH U OXpPaHbl oKkpyxkatomieii cpeabl (ITK-4);

CIIOCOOHOCTBI0 K AaHAJM3y CHCTEM AaBTOMATH3allMd MPOM3BOACTBA U pa3padoTke
MeponpusATHiil Mo ux copepuieHcTBoBanuio (I1IK-5);

CIIOCOOHOCTHI0O K  pa3pa0oTke IUIAHOB M MNPOrpPpaMM  MNPOBEICHUS]  HAY4HO-
HCCJIe0BaTEeILCKUX Pa3padoToK, BLIOOPY METOI0OB U CPeACTB pemieHust HOBbIX 3a1a4 (ITK-
9);

CIIOCOOHOCTBI0  CAMOCTOSITEJIbHO  BBINMOJIHATH  MCCICAOBAHUS €  HMCIOJb30BAHHUEM
COBPEMEHHOIl anmaparypbl ¥ MeETOH0B HCCJeA0BaHUS B 00JacTM 00bEKTOB
npodeccHOHAIBLHON eAITeJIbHOCTH, NMPOBOAUTH KOPPEKTHYIH 00paldOTKYy pe3yJbTaToB W
YCTAaHABJUBATH ajJiekBaTHOCTH MoaeJei (ITK-10);

FOTOBHOCTHI0 HCIOJIb30BaTh MeTO/bl OLIEHKH pHCKa W pa3padarbiBaTh Mepbl IO
o0ecrieyeHn10 0€30MACHOCTH Ppa3padaTbiBaeMbIX HOBBIX TEXHOJOrMd oOOpameHusi ¢
o0bexkTamu npogeccuoHa bHol gesireabHocTu (IIK-11);

CIMOCOOHOCTBIO NMPEACTABJIATH Pe3yJbTaThbl HCCeA0BaHUs B opMax 0T4eTOB, pedpepaTos,
nyoJuKauui M mMyO0JIHMYHBIX 00CYy:KIeHHMid, ClIOCOOHOCTHIO (OPMYIHPOBATHL NMPAKTHYECKHE
PeKOMEeHIAIUY 110 UCIO0JIb30BAHUIO Pe3yJibTAaTOB Hay4YHbIX ucciaenoBannii (IIK-12);

CIMOCOOHOCTBIO K Opranu3auuu padorsl nogunHeHHbIX (ITK-13);

CIOCOOHOCTh K OLlEHKe MOCJIeJCTBHI NMPUHMMAEMbIX OPraHU3aIlMOHHO-YIIPABJIEHYECKUX
pewenuii u ux ontumuzanuu (I1K-14);

CIIOCOOHOCTHIO YIPaBJSITh AeiiCTBYIOIUMU TEeXHOJIOrMYeCKUMHU npoieccam,
o0ecrneYUBAaIIMMHU BBINMYCK NPOAYKIHMH, OTBeYAKWINell TpeO0OBaAaHMAM CTAHAAPTOB U
poiaka (IIK-15);

CIOCOOHOCTBI0 K HCHOJIb30BAHMI0O COBPEMEHHBIX CHCTEM YIPABJICHHS Ka4deCTBOM
NPUMEHUTEIbHO K KOHKPETHBIM YCJOBHMSIM NMPOU3BOJACTBA HA OCHOBE MEXKIYHAPOJAHBIX
cranaapros (I1K-16)

CIIOCOOHOCTBI0 K COCTABJICHHI0 W AaHAJM3y OW3HeC-IUVIaHOB pa3padoTKM W BHeIPCHHS
HOBBIX TEXHOJIOTHYECKHX IPOLeccoB, oOpameHus ¢ O00beKTaMH Npo(dhecCHOHAILHOMI
AeATeJIbHOCTH, BBIIYCKa U pPeau3allii KOHKYPeHTHO cnnocoOHoii npoaykuuu (IIK-17);

CMOCOOHOCTHI0 K NMPOBEACHMI) AHAJM3a TEXHHMYECKUX 3aJaHNWH HA NMPOEKTHPOBaHHE W
NPOEKTOB C Y4YeTOM CYILIECTBYIOLIEr0 MeIYHAPOJIHOI0 M HAUMOHAJIBHOIO $I/IEPHOIO
3akoHonareabcrBa (IIK-18);
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CIOCOOHOCTHI0 HCMOJb30BATH CPeICTBA ABTOMATH3ALMH NPH NOATOTOBKE MPOEKTHOM
noxkymentanum (ITK-21).

CIMOCOOHOCTBHIO OLEHMBATh PaAUAlMOHHBbIE J(PPeKThl B3aMMOAEHCTBHA M3JIy4YeHHUS
BbICOKOI HEPIrUH C BelleCTBOM, MCNOJIb30BATH WX MUHMMHM3MPOBATH MOCJIEACTBHUS 3TOI0
B3aumoeiictusa (IICK-5.1);

CIIOCOOHOCTBIO K 0e30IacHOMY IPOBEJCHHI0, KOHTPOJII0, YCOBEPIICHCTBOBAHMIO M
pa3padoTke paAMAlMOHHO-XMMHMYECKHX TEeXHOJOITHYeCKHX IMPOLeccoB ¢ MOoJy4YeHHeM
HOBBIX WJIM MOJAM(PUIHMPOBAHHBIX MATEPHAJIOB ¢ yJayulieHHbIMH cBolicTBamu (IICK-5.2);

CIOCOOHOCTHI) OLEHUBATH PATHANMOHHYI0 YCTOWYHBOCTH PA3JIHYHBIX MATEPUATIOB H

pa3pabéaTbsiBaTh npouecchl 3amuThl 3TUX MatepuanoB (IICK-5.3).
3namo:

— TEXHOJIOTHYECKHE IMPOIECCHI, MPUHIUITHATBHYIO TEXHOJIOTHYECKYIO CXEMY IIPOU3BOJICTBA U
OCHOBHOE€ TEXHOJIOTUYECKOE O00OpYyIOBaHWE, HUCIOJIb3yeMble B TEXHOJOTHH MAaTEepUAIOB
COBPEMEHHOM DHEPreTHKH;

— OpraHW3alMOHHYI0 CTPYKTYpPY MPEANPHUATHH 10 TPOU3BOACTBY paauodapMIIpenapaToB
(POI);

— OCHOBHBIC TPHHIIMITEI, METOJBI U (POPMBI KOHTPOJISI TEXHOJIOIHYECKOTO TIPOTIecca, UCXOTHOTO
CBIPBS ¥ KQueCcTBa MPOTYKITUH,

— OCHOBHBIC HOPMATHBHBIC JIOKYMECHTHI TI0 CTaHIAPTH3AIMH W CEePTU(UKANNN H30TOITHOM
TIPOAYKIIMH;

— TIpaBWJIA TEXHUKHA OE30TIaCHOCTH, IKOJIOTUHU M IMPOU3BOJICTBCHHON CAaHUTAPHH.

Ymems:

— TPUHUMATh KOHKPETHBIE TEXHUYECKHE PEHICHHsI MPU OCYLIECTBICHUU TEXHOJOTMYECKOTO
mpouecca, BbIOMpaTh TEXHMYECKHWE CpeAcTBa JUIsl  KOHTPOJISI U PErylupoBKHU
TEXHOJIOTMYECKHUX MapaMeTpoB;

— UCHOJIb30BaTh HOPMATHUBHBIE JOKYMEHTHI 10 KayecTBY, CTaHAAPTH3aLUU U CepTU(UKALNU
MPOJIYKTOB U U3JICINUN, SIEMEHThI SJKOHOMUYECKOTO aHalln3a B MPAKTUYECKON JAESITeTbHOCTH.

Braoemu:

— CHOCOOHOCTBIO BBISBIISATh M YCTPAHATh OTKJIOHEHHS OT PEXKUMOB PabOThI TEXHOJIOTMYECKOTO
000pynOBaHUs U TApaMEeTPOB TEXHOJIOTHUYECKOTO MpoIiecca;

— CHOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJOTHUYECKHM MPOIIECC B COOTBETCTBUH C
periaMeHTOM.

3. KpaTkoe coaep:kaHue NMPOU3BOJACTBEHHON NMPAKTUKHU: NPAKTHUKHU MO0 MOJYYEHUIO
npo¢ecCHOHATBHBIX YMEHHUI U ONbITA NPO(eCCHOHATbHOM JeSITeJIbHOCTH

Paznen 1. O3HakOMUTEJbHAsi JKCKYPCHSI HAa NpeINpHATHE [0 MNPOHU3BOACTBY
panuodgapMnpenaparos,

YcraHoBoyHas JIeKIUS, MHCTPYKTaXX IO TexHUKe Oe3omacHocTH. [locemienue
npou3BojcTtBa P®Il u reHepaTopoB TexHenus,  M3y4YEHHE TEXHOJOTHHM IPOU3BOJCTBA,
MPUMEHSIEMOr0 000PYAOBaHHUSI, BBITYCKAEMON NpEANpPUATHEM MPOIYKLIUH, METOIOB U (opM
KOHTPOJISI POAYKIIMH.

BrinonHeHue uHANBUYaIbHBIX 3aJaHUH.

Pazgen 2. O3HakoMiieHME € TEXHOJOTMAMM PadoThl HAa NPEINPUATHH IO
NPOU3BOJACTBY paanodapmMnpenaparos.

O3HaKOMJIEHHE C OCHOBHBIMH CTaJMsIMHM TEXHOJIOIMH NpousBoacTBa POIT:

—  ompelereHue akTUBHOCTH 3toata (reneparop Tc-99m);

—  TPUTOTOBJIEHHE PACTBOPOB ISl IIOMPOBAHUS;

—  U3MEpEHHE KpUBOU IIOMPOBAHUS;

— cHCTeMa MEHE[DKMEHTa KadecTBa mnpousBoactBa P®II u paguounsoronHoit

MIPOTYKIIMA METUIIMHCKOTO Ha3HAYEHUS.
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BrinonHenne HHAUBUYAIbHBIX 3aJaHUMN.

Pa3znen 3. CucremaTrnzanus Matepuaia 1 opopMiieHHEe OTYETOB O MPOXOKICHUHU
NPAKTHUKH U BBINOJTHEHUH HHAMBUIYAJIbHOI0 32JaHHS..

O06o00uIeHre U CUCTeMAaTU3alMsl JTaHHBIX MO CTPYKTYpe M TEXHOJIOTUU TPOU3BOCTBA,
MIPUMEHSEMOMY 000PYIOBAaHHIO, BHIITYCKAEMOW MPEIIPUATHEM POIYKINU, METOAaM U (popMam
KOHTpoJs npoaykuuu. [Touck u coop HenocTaromux AaHHbIX. [loAroToBKa M HaNmKMCcaHUE OTYETa
0 MPOXOKACHUU IPAKTUKH 110 UHIUBHUIYAIIbHOMY 33JIaHUIO.

4. Oo0beM HpOH3B0I[CTBeHHOI71 MNPaKTUKU: NMPaKTUKH mo MOJIYYCHHU IO
HpO(l)eCCHOHaHI)HI)IX yMeHI/Iﬁ H OIIbITA HpO(l)eCCHOHaJILHOﬁ HEeATCJIbHOCTH

10 cemectp

Buner yueOHoM pabOThI
Rty p 3ayer. equHUI | AKageM. 4acoB

OO0uasi TPy10€eMKOCTh NPAKTHKH 10 Y4€O0HOMY IJIAHY 3,0 108
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: - -
CamocrosiTesibHas padoTa: 3,0 108
KonTakTHas camocrositenbHas paboTa 25 0,4
CaMOCTOSTENbHOE N3YYEHHE PA3EIIOB PAKTUKH ’ 89,6
Hanmcanwne otuéra 0,5 18

Bua uTOroBOro KOHTpOJIs 3a4eT ¢ OLCHKOMH

. 10 cemectp

Buzet yae6noi padoTe! 3ayeT. equHuUll | ACTpPOH.. 4acOB
O01mas Tpy10éMKOCTh MPAKTHKH 110 Y4eOHOMY IJIAHY 3,0 81
KonrakTHas pabora - -
CamocrosiTesibHas padora: 3,0 81
KonTtakTHas caMocTosTebHas paboTa 0,3
CamMoCTOSITENIbHOE U3YUYECHHE PA3JICIOB MPAKTUKHI 2,3 67,2
Hammcanune otuéra 0,5 13.5
Buja nToroBoro KOHTpoJIst 3a4eT C OLICEHKOM

AHHOTanua padoyei nporpammal [lperanniaioMHol npakTHKH

1. leab npeAIMNJIOMHOI MPAKTUKH — BHINIOJHEHHUE BBIMMYCKHOM KBaNIU(PHUKAIIMOHHOM
pa6otsl (BKP).
2. B pe3yabTare npoXo:KAeHUS] NPEAJIMILIOMHON NPAKTHKH OO0YyYaIOIMHCA 10
nporpamMme crnenuaJnuTeTa JI0JKeH:
Obnadams CleqyOIMA KOMIETEHIIUSIMHU:

— CHOCOOHOCTBIO OCYIIECTBIIATH TEXHOJIOTUYECKUH MPOIECC B COOTBETCTBUH C PETJIAMEHTOM H
WCIOJb30BATh  TEXHUYECKUE CPEeACTBa s  HU3MEPEHUsT OCHOBHBIX  MapaMeTpoB
TEXHOJIOTMYECKOTo MpoIecca, CBOUCTB Chipbs u npoaykuun (I1K-1);

— CHOCOOHOCTBIO K PEIICHUI0 MPOQEeCcCHOHANBHBIX MPOU3BOJICTBEHHBIX 3a/1a4, BKIFOYAIOIINX
pa3paboTKy HOPM BBIPAOOTKM M TEXHOJOTHMYECKUX HOPMATHUBOB pACXOJOBAHUS CHIPbHS,
MaTepuaigoB U HHEPreTUYECKUX 3aTpaT, COBEPIICHCTBOBAHME KOHTPOJISI TE€XHOJIOTHYECKOTO
nporuecca (I11K-2);

— CHOCOOHOCTBIO aHATM3UPOBATH TEXHOJOTHMUYECKUN MPOIECC, BBISBIATH €r0 HENOCTAaTKU U
paspabaTeiBaTh MEpOTIPUATHS IO ero copepiiencTBoBanuio (I1K-3);
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CMOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHHUYECKOE PEIICHHE C Yy4eTOM OXpaHbl TPyAa,
paaranoOHHON OE30MMacHOCTH U OXpaHbl OKpyKatomiei cpesl (ITK-4);
CIOCOOHOCTBIO K aHalIM3y CHUCTEM aBTOMAaTH3allMM MPOM3BOJCTBA U  pa3paboTke
MepOoIpHUATHiL 110 uX coBepiieHcTBoBaHuO (I1K-5);
CIOCOOHOCTBIO K pa3pabOTKe IUIAHOB M MPOTrpaMM IMPOBEACHUS HAYYHO-HUCCIIEI0BATEIbCKAX
pa3paboToK, BHIOOPY METOJIOB M CPEJICTB pemieHus HOBBIX 3a1ad ([1K-9);
CIOCOOHOCTBIO ~ CaMOCTOSITEJIBHO ~ BBINIOJIHATH ~ WCCIICAOBAHUS C  HCIOJIB30BaHUEM
COBPEMEHHOW  ammapaTypel W  METOAOB  HCCIEIOBaHHS B  00JactTh  OOBEKTOB
npo(dhecCHOHABHON JIESITETLHOCTH, TMPOBOANUTH KOPPEKTHYIO 00pabOTKy pe3yibTaToB M
ycTaHaBIUBaTh ajiekBaTHOCTH Moaenelt (I1K-10);
TOTOBHOCTBIO HCIOJB30BaTh METOJABI OIIGHKM pHUCKa M pa3padaTbliBaTh MEpPHI 10
obecrieueHUI0 0E€30MacCHOCTH  pa3pabaThiBa€MbIX HOBBIX TEXHOJOTUM OOpameHus ¢
o0wvexkTamu npodeccruonanbHou aesrenbHocty (ITK-11);
CIIOCOOHOCTBIO TPEACTABIATh PE3yJIbTAaThl UCCIENOBaHMUS B (opMax OTYETOB, pedeparos,
nyonuKamuii 1 myONUYHBIX OOCYXAEHHH, CIIOCOOHOCTHIO (OPMYIHPOBATH MPAKTHUECKUE
PEKOMEHALINHY IO UCIIOJI30BAHUIO PE3YJAbTAaTOB HayuyHbIX uccienoanuii (I1K-12);
CIOCOOHOCTBIO K MPOBEACHUIO MATEHTHBIX MCCIEA0BAaHUN C LEIbI0 00ecTIeyeH s MaTeHTHON
YUCTOTHI HOBBIX MpoeKTHBIX peteHuit (ITK-19);
CIIOCOOHOCTBIO K pa3pabOTKEe HOBBIX TEXHOJIOTHMYECKUX CXEM Ha OCHOBE pE3YyJIbTaToOB
Hay4HO-HccaenoBaTenbckux padoT (ITK-20);
CIOCOOHOCTBIO OIICHMBAThH PalUAIlMOHHBIE YPQPEKTH B3aMMOJACHCTBHS M3ITYUEHHs BBICOKOM
SHEPTMH C BEMIECTBOM, HCIOJBh30BaTh WJIM MHHHMH3HPOBATH TIOCIEACTBUS ATOTO
B3anmoeiicTeus (IICK 5.1);
CIIOCOOHOCTBIO K 0€30MacHOMY TPOBEICHHIO, KOHTPOJIO, YCOBEPIICHCTBOBAHUIO U
pa3paboTke pagualMOHHO-XUMUYECKUX TEXHOJIOTMYECKUX MPOIIECCOB C MOJIyYEHHUEM HOBBIX
WU MOAU(UITMPOBAHHBIX MaTepHANIOB ¢ yayunieHHbIMU cBoricTBamu (IICK 5.2);
CIIOCOOHOCTBIO OLIEHUBATh PAJAUALMOHHYIO YCTOMYMBOCTH pAa3MYHBIX MaTEepHalioB U
paspabaTsiBaTh mporiecchl 3amuThl 3Tux Matepuanos (IICK 5.3).

3namo:
OCHOBBI OpPraHu3allii U METOJ0JIOTHI0 HAYYHBIX UCCIIeI0BaHU;
COBPEMEHHbIE HayYHbIE KOHIEIIUU B 00JIACTH TEXHOJIOTUH TerioHocuTenel ADY;
CTPYKTYpY M METOAbl  VyIpaBJICHHS  COBPEMEHHBIM  PaJMAlMOHHO-XUMHYECKUM
MIPOU3BOJICTBOM.
MPUHIMUIBI U METOJbl BBIMOJIHEHUS SKCIIEPUMEHTOB M HCHBITAHUI MO TeMe BBIITYCKHON
KBaTM(UKAITMOHHOU PabOTHI;

Ymemn:
paboTaTh C HAyYHBIMH TEKCTaMH, TIOJIb30BaTHCSl HAYYHO-CIIPABOYHBIM aIlllapaToM;
o0OpabaTeIBaTh, aHATM3UPOBATH MOJTYYCHHBIE IKCIIEPUMEHTAIbHbBIE TaHHBIC,
0hOpMIITH pe3yabTaThl HAYYHBIX UCCIEI0BAHUNL;
WCII0JIb30BaTh MOJyYEHHbIE TEOPETUUECKUE 3HAHUSA Ui MIPOCKTUPOBAHUS TEXHOJIOTHUYECKUX
JUHUNA paJJMalliOHHO-XUMHUYECKUX IPOU3BOJICTB.

Braoemy:
HaBBIKAMHM  CAMOCTOSITEJIbHOM  HAy4YHO-HCCIENIOBATEIbCKOW  JIEATEbHOCTH, paboThl ¢
UCTOYHMKAMHU HaydyHOU MH(popMalmy, pedheprupoBaHus HaAydHbIX MyOINKaIUi;
METOJJaMH  NPOEKTUPOBAHMUS OCHOBHBIX M BCIOMOTATENBHBIX 1I€XOB paJUallMOHHO-
XUMUYECKUX NMPOU3BOJICTB, CIIOCO0AMH pacyeTa TEXHOJIOIMYECKOro 000py0BaHus.

3. KpaTtkoe conep:kaHue npeiIunIoOMHOH NPAKTHKH

Pazgnen 1. IIpoBeneHue Hay4YHBIX HCCICAOBAHMI 10 TeMaTHKe BBIYCKHOM

KBATH(HUKALNOHHOH padoOTHI.

HCJ’II/I n 3agadu HpeHHHHHOMHOﬁ IMPAKTHUKU. CocTraBieHHE M COIJIaCOBaHUE INIaHA

BBITIOJTHEHUS BBIMYCKHON KBanupuKanuoHHoH pabotel (BKP) , KOHTpOJBHBIX TOuYEK, BUAA U
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o0beMa TMpPEJICTaBISEMOr0 K KaXJAOH KOHTPOJBHOM TOuke Martepuana. OpraHu3almoOHHO-
MeToarueckue Mmepornpusatus. COop HaydYHO-TEXHHUUECKOW HH(pOpMAaIINH.

[Tpu Bemonuenun BKP B Bue HaydHO-UCCIIEOBATENHCKOW pabOTHI MPOBOIUTCS COOp U
aHaJIM3 HaYYHO-TeXHUYecKoi mHpopmaruu o teMe BKP, oTpaboTka METOAWMK W BBITIOJHEHUE
SKCIEPUMEHTAJIbHBIX HCCIEA0BaHNN, 00padoTKa U cucTeEMaTH3alUs MaTepuaa.

B cmygae BBIMOJHEHUS BBITYCKHOW KBaIM(PUKAIMOHHOW pabOTBI B pacyeTHO-
rpadpudeckoM Qopmare TPOBOAUTCA CcOOp, aHAIM3, CHCTEMATHU3alUs HEOOXOTUMOW st
BomonHenuss BKP  uwapopManmumum 1o  QyHKIMOHMPOBAHHMIO TEXHOJIOTHYECKHX  JIMHHUH
panuanMoOHHO-XUMUYECKAX TPOU3BOJCTB, IMOAOOP M COTJacoBaHHE pabOThl OCHOBHOTO W
BCIIOMOTaTEIBHOTO TEXHOJIOTUYECKOTO o0opynoBaHus, BBIIIOJIHCHHE OCHOBHBIX
TEXHOJOTUYECKUX PACUYETOB.

Odopmnenue oT4éra Mo NpeAJUIIIOMHON NMPAaKTUKE TPOBOJUTCS B BU/I€ aHAJTUTHYECKOTO
0630pa o Teme BKP.

4. OO0beM npeIMIIOMHON MPAKTHKHU

B Sttoii 0a6 11 cemectp
Wbl y9eOHOU paboThI
st ¥ p 3aueT. eMUHNAIL AKajzieM. 4acoB
OO01mas Tpy10eMKOCTh NPAKTHKH M0 Y4eOHOM
IUIAHY
KonTrakTHasi paboTa — ayIMTOPHBIE 3aAHATHS: 15,0 540
JlabopaTopHbie pabOTHI 15,0 540
CamocrosiTesqibHast padoTa 9,0 324
KonTtakTHas camocTosiTenbHas pabota 0,4
CamocCTOsITeNTbHOE U3YUYECHHE PA3JEI0B MPAKTUKHU 2,0 323,6
Buja nTOroBoro KOHTpoJIf: 3a4eT C OLIEHKOM
B st 56 11 cemectp
uabl yaeOHOM paboThI
AR YA p 3ayeT. eMUHNILL ACTpOH. 4acoB
O1Iasi TPYA0EMKOCTh NPAKTHKH 110 y4e0HOM
Obas Tpya - v v 24,0 648
IUIAHY
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 15,0 405
JlaGopaTopHbie pabOTHI 15,0 405
CamocrosiTesibHas padoTa 9,0 243
KoHTtakTHas caMocTosTebHAs paboTa 0,3
CamMocTosATENbHOE U3YUEHUE Pa3/IEOB NPAKTUKU 2,0 2427
Buja nToroBoro KOHTpoOJisi: 3a4eT ¢ OLEeHKOil

4.6. I'ocynapcTBeHHasi HTOrOBasi aTTECTALMSA : 3AIIMTA BBINYCKHON KBAJIM(PHUKANHOHHOMN
padoThI, BKJII0Yas NOATOTOBKY K NPOLEAYPe 3alUUThl H NPOLEeAYPY 3aluTh

1. IHeap rocylapcTBeHHOW WTOrOBOM AaTTECTANMH: 3alIUTHI  BbINYCKHOM
KBATH(HUKANUOHHON PadoThl, BKJIKYAsA NMOATOTOBKY K Ipoueaype 3aluThl U NMPouexypy
3al0MTbl — BBISIBJICHHE YPOBHA TEOPETUYECKOM M IPAKTUYECKOW IOATOTOBIEHHOCTH
BBIMYCKHHMKA BYy3a K BBIOJHEHUIO NMPO(ECCHOHANBHBIX 33/1a4 M COOTBETCTBUS €ro MOATOTOBKU
tpeboBanusmM ®PI'OC BO no cnenmansHocTy 18.05.02 XuMudeckas TEXHOJIOTHS MaTepHUaoB
COBPEMEHHOM »HepreTuky, cnenuanuzanus Ne 5 «PagunanuoHHas XuMHS M pajdalllOHHOE
MaTEPHUATIOBEICHUE.

194




2. B pe3yJbTare mMpoOXOo:KIeHHS rOCyJIapPCTBEHHOI MTOrOBOIl ATTeCTAIMM: 3AIMTHI
BBINYCKHOH KBAJU(PUKAINHOHHOI PadoThl, BKJIWYAs MOATOTOBKY K MpoLeIype 3allUThl 1
Nnpoueaypy 3alMThl y oOydamomierocsi nposepsiercsi C(OPMHPOBAHHOCTH CJIEYIOIIMX
KOMIIETEHI[Hii, a TaKKe CJIeAYIIUX 3HAHNH, YMEHUIl U HABBIKOB, MO3BOJIAIOIIHUX OLEHUTH
cTelneHb rOTOBHOCTH 00y4al0IUXCH K JajibHelel npogeccHoHAIbHON AeATeJIbHOCTH.

BbInycKHMK, OCBOMBIIMI NporpamMMmy CHELMATIUTETA, JOJDKEH obnadamsb CleNyHOIIUMU
KOMITCTEHITHSIMU:

00IIEeKYJIbTYPHBIMH KOMIIETEHIUSIMH:

— CIIOCOOHOCTBIO TPEACTABUTh COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE LIEIOCTHOM CHCTEMBI
€CTECTBCHHOHAYYHBIX M MATEMATHYECKUX 3HAHWHA, OPHUCHTUPOBATHCS B IIEHHOCTSX OBITHS,
XKU3HHU, KyabTypsl (OK-1);

— CIHOCOOHOCTBIO K aHaJIM3y COIMAIbHO-3HAYMMBIX MPOLIECCOB U SIBIIEHUHM, K OTBETCTBEHHOMY
ydacTuro B noiutudeckoit xxu3au (OK-2);

— CIHOCOOHOCTBIO AHAJIU3UPOBATH OCHOBHBIE 3Talbl M 3aKOHOMEPHOCTH HCTOPHUYECKOTO
pazButus oOumiectBa Juis  (OPMHUPOBAHMUSI TPaXAAHCKOW  MO3MIMH, CHOCOOHOCTH
WHTETPUPOBATHCS B coBpeMeHHoe 00miecTBo (OK-3);

— CIOCOOHOCTBIO K 00OOIIEHHI0, aHAIU3y, BOCIPUATHIO HMH(GOPMAIIMHU, MMOCTAHOBKE IETH H
BBIOOpY myTel ee noctmkerus (OK-4);

— TOTOBHOCTBIO CBOOOJHO TOJb30BATHCS JIUTEPATYpPHOM U AETOBOW MUCHBMEHHOW M YCTHOM
peubl0 Ha PYCCKOM $3bIKE, CHOCOOHOCTHIO B NMHCHbMEHHOMW M YCTHOM pEYd NPaBUIIBHO
(JtormuHO) 0popMuUTH pe3ynbTaThl MbiieHus (OK-5);

— CIIOCOOHOCTBIO K TMPOQECCHOHATIBHOMY OOIIEHUI0 HAa MWHOCTPAHHOM SI3BIKE, K TIOJYUYEHUIO
nHpopManuu u3 3apyoekHbIX UCTOUHHKOB (OK-6);

— CIOCOOHOCTBHIO K KOOTIEpAIINH C KoJileramu, padote B koyuiekture (OK-7);

— CHOCOOHOCTBIO HAXOJWUTh OPraHU3AIMOHHO-YIPABIEHUYECKHE pEIIeHUs B HECTaHIAPTHBIX
CUTYaIMSIX U TOTOBHOCTBIO HECTH 33 HUX OTBETCTBEHHOCTH (OK-8);

— CIHOCOOHOCTBIO HCIIOJIb30BATh HOPMATHBHBIE NMPABOBBIE aKThl B CBOEH MpodeccroHaNbHOMN
JESITETPHOCTH, CIIOCOOHOCTRIO M TOTOBHOCTHIO K COOJIFOJICHWIO TIpaB M OOsI3aHHOCTEH
rpaxkaanuna (OK-9);

— CHOCOOHOCTBIO K CaMOpa3BUTHIO, TOBBIIICHUIO CBOEH KBadU(pUKAUU KM MacTepCTBa,
CIIOCOOHOCTBIO CaMOCTOSITENIbHO MPUMEHITh METOJbl U CPEICTBA MO3HAHUSA, OOyYEHHS U
CaAMOKOHTPOJISL JJIsi IPUOOpETeHHs] HOBbIX 3HAHUHW M YMEHHMH B OO0JIaCTH TEXHUKU U
TEXHOJIOTMH, MAaTEMaTHKH, €CTECTBEHHBIX, TYMAaHUTAPHBIX, COLUAIBHBIX U IKOHOMUYECKUX
HayK, B TOM YHCJE€ B HOBBIX OOJIACTSX, HEMOCPEACTBEHHO HE CBSA3aHHBIX cO cdepoit
npodeccuoOHAIbHON  AEATeNbHOCTH, pPa3BUTUS  COIMAIBHBIX U MPOQecCHOHANbHBIX
komrmereHiuit (OK-10);

— TOTOBHOCTHIO KPUTHYECKHU OLIEHHWBATh CBOU JOCTOMHCTBA M HEAOCTATKH, HAMETUTbH IYTH U
BBIOpATh CPEJCTBA Pa3BUTHSI JOCTOMHCTB U ycTpaHeHHs HepocTatkoB (OK-11);

— CcHocoOHOCThIO paboTath ¢ HHGOpMaIuel B rao0anbHbIX KOMIOBIOTEpHBIX ceTsax (OK-12);

— TIOHMMAaHHMEM POJIM OXPaHbl OKPYKAIOIIEH Cpebl U PAlIMOHATBHOTO MPUPOOIOIB30BAHUS U
JUIA pa3BUTUA U coxpaHeHus muBumsanuu (OK-13);

— CHOCOOHOCTBIO HCIIONIB30BAaTh METOJBI U CPEACTBa (U3UUYECKOM KYIBTYPHI ISl YKpPEIUICHHUS
3I0pOBbSI W JIOCTIDKEHHUS  JIOJDKHOTO  YPOBHSA  TOJNHOIIGHHOM — COIMANbHOM U
npodeccuoHanbHoOU aesTensHocTH (OK-14).

od0menpogeccnoHATbHLIMH KOMIETEHI[USIMU:

— CHOCOOHOCTBIO HCIIOJIb30BaTh MaTEeMaTHYeCKHE, eCTECTBEHHOHAaydyHble M HH)KEHEPHbIE
3HAHMS JUTsI pelIeHus 3a/1a4 cBoel npodeccronanpaoi aesrensHoctr (OIIK-1);

— CIIOCOOHOCTBIO NPO(ECCHOHATBHO HCMOJIb30BaTh COBPEMEHHOE TEXHOJIOTHYECKOe U
aHaJIUTHUYECKoe 00OpYyIOBaHUE, CIIOCOOHOCTHIO K IMPOBEJCHUIO HAYYHOTO HCCIEIOBAHUS U
aHaJM3Yy MOJIy4eHHBIX MPH ero npoBeaeHuu pesyasratoB (OIIK-2);
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CMOCOOHOCTBIO HCHOJB30BATh METOJBl MATEeMaTHYECKOTO MOJIEIMPOBAHUS OTACIBHBIX
CTaauil M BCEro TEXHOJOTMYECKOTO MpoIlecca, K MPOBEACHUIO TEOPETUYECKOTO aHaIM3a U
AKCIIEPUMEHTANILHOM TMpoBepke agekBaTHocTU Mojaenu (OI1K-3);
CIOCOOHOCTBIO PA0OTATh C HAYYHO-TEXHHUUYECKOW U MATEHTHOH JIUTEPAaTYpOi U MCIIOJIB30BATh
MOJIy4EHHYI0 WH(GOPMAIIMIO TIPU OCYIIECTBICHUH CBOEH MPO(EeCCHOHAIBHON IeSTeTbHOCTH
(OIIK-4);
MOHMMaHUEeM 3Ha4YeHUs] HHQOpMAIMKA B COBPEMEHHOM MHpPE, CIIOCOOHOCTBIO pemiaTh 3aJauu
npo(hecCHOHANBHONW JIEITETPHOCTH € TNPHUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOJOTHH C
y4eTOM OCHOBHBIX TPeOOBaHMU HH(POPMAIMOHHOW OE30MACHOCTH, B TOM YHCJE 3aIlUThI
rocynapctseHHo TaiHbl (OIIK-5).

npogeccuOHATBLHBIMH KOMIETEHIIMSIMH:
CIOCOOHOCTBIO OCYIIECTBIISATH TEXHOJIOTHIECKUHN TPOIIECC B COOTBETCTBUH C PETJIAMEHTOM H
WCTIONb30BaTh ~ TEXHWYECKHE CpEICTBA JJISI  HM3MEpPEHHs OCHOBHBIX  IapaMeTpoB
TEXHOJIOTMYECKOT0 Ipolecca, CBOMCTB CchIpbs U npoaykuuu (I1K-1);
CIIOCOOHOCTBIO K PEIICHUIO TTPO(ECCHOHATBHBIX MPOU3BOICTBEHHBIX 3aJa4, BKIIOUYAIOIINX
pa3paboTKy HOpPM BBHIPAOOTKM M TEXHOJOTHYECKHMX HOPMATHBOB PACXOJIOBAHUS CHIPHS,
MaTepHAIIOB M JYHEPreTHYECKUX 3aTPaT, COBEPIICHCTBOBAHWE KOHTPOJIS TEXHOJOTHYECKOTO
nporecca (I11K-2);
CMOCOOHOCTBIO aHATM3UPOBATh TEXHOJIOTHYECKUH TIPOIIECC, BBISBISATH €0 HEJIOCTATKA M
paspabaTheiBaTh MepONpuATHsI 10 ero coBepmencTropanuto (I1K-3);
CMOCOOHOCTBIO MPHUHUMATh KOHKPETHOE TEXHHUYECKOE PEIIeHHE C YyYeTOM OXpaHbl TPyAa,
paauamoHHOM 0€30MacHOCTH U OXpaHbl OKpyKarotiei cpenst (ITK-4);
CIIOCOOHOCTBIO K aHalM3y CHUCTEM aBTOMAaTH3allud MpPOU3BOJACTBA M  pa3paboTke
MepomnpusITHi 0 ux coBepiieHcTBoBanmio (I1K-5);
CIOCOOHOCTHIO MPOBOAUTH PATUOMETPUUYECKUE U JO3UMETPUUECKIE U3MEPEHUS U KOPPEKTHO
00pabaTsiBaTh SKCIIepuMeHTaabHbIe nanubie (I1K-6);
CrOCOOHOCTRIO  ObecreunTh 0Oe30macHOe TMpOBEICHHE paboThl € WCIOJIB30BAHHUEM
PaAMOaKTUBHBIX BELIECTB B OTKPHITOM BHUAE U OICHMBATh IOJy4YaeMyi0 J03Yy 3a CUeT
BHEIIIHEro ¥ BHyTpeHHero oomydenus (11K-7);
TOTOBHOCTBIO  HCIIOJIb30BaTh JEHCTBYIOLIME HOpPMATHBHBbIE JOKYMEHTH B o001actu
paauanmoHHou u saepHoit 6e3omacHocTr (I1K-8);
CIOCOOHOCTBIO K pa3paboTKe IJIAHOB U MPOTrpaMM MPOBEACHUS HAYYHO-HCCIIEI0BATEIbCKIX
pa3paboToK, BEIOOPY METOJIOB U CPEACTB pemieHus HoBbIX 3a1a4 (I1K-9);
CIIOCOOHOCTBIO ~ CaMOCTOSITEJIbHO ~ BBINIOJHATH  HCCIEAOBAaHUSA C  HCIOJIb30BAHHUEM
COBPEMEHHOM  ammapaTypbl ¥  METOJIOB  HCCIEAOBaHMS B  00JacTd  OOBEKTOB
npodeccuoOHANbHON JesTeNbHOCTH, MPOBOJIUTH KOPPEKTHYIO 00pabOTKy pe3ylbTaToB U
ycTaHaBIUBaTh ajiekBaTHOCTH Moaeneit (ITK-10);
TOTOBHOCTBIO HCIOJIb30BaTh METOJABI OLIGHKH pHCKa M pa3pabaTbiBaTh MeEpbl IO
obecrieueHni0 0Oe30MacHOCTH pa3pabaThIBaéMbIX HOBBIX TEXHOJOTHH OOpamieHus c
o0bekTamu npodeccrnonanbroit aestenbHocTr (ITK-11);
CIOCOOHOCTBIO TPEACTABIATh PE3yNbTaThl UCCIENOBaHMS B (GopMax OTYETOB, pedeparos,
nyonuKanuil ¥ myOnuYHBIX O0OCYXAEHUH, CIIOCOOHOCTBIO (POPMYIHPOBATH MPAKTHUECKHUE
pPEKOMEHAAINHU TI0 UCTIOJIb30BAHUIO PE3YAbTAaTOB HaydHbIX uccienoBanuit (I11K-12);
CIOCOOHOCTHIO K OpraHu3anuu padotsl nogunHeHHbIX ([1K-13);
CIIOCOOHOCTBIO K OIIEHKE MOCIEACTBUI MPUHUMAEMBIX OPraHU3alMOHHO-YIPABICHUYECKUX
pemenuii u ux ontumuzarmu (I[1K-14);
CMOCOOHOCTHIO YIIPaBIISATh JIeWCTBYIOIIUMHU TEXHOJIOTUYECKUMHU MPOIIECCaMU,
00ecreunBarOIIMMH BBIMTYCK MPOAYKIIMU, OTBEYAIOIIed TpeOOBaHMSIM CTAaHAAPTOB M pPBHIHKA
(ITK-15);
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CIOCOOHOCTBIO K  HCIIOJIb30BAaHUIO COBPEMEHHBIX CHUCTEM  YIPABJICHUS KaueCTBOM
MIPUMEHUTEIBHO K KOHKPETHBIM YCJIOBMSIM IIPOM3BOJCTBA HA OCHOBE MEKIYyHAapOIHBIX
craugaproB (I[1K-16);
CIOCOOHOCTBIO K COCTABIICHHIO U aHAJIN3y OW3HEC-TUIAHOB pa3pabOTKU M BHEIPEHUS HOBBIX
TEXHOJIOTUYECKUX MPOIECCOB, 0OpalieHust ¢ 00beKTaMu MPOPECCHOHATBHON e TeIbHOCTH,
BBIITYCKA U peain3allii KOHKYpeHTHO criocoOHoi npoaykuuu (I1K-17);
CIOCOOHOCTBIO K MPOBENCHHUIO aHAM3a TEXHWYECKUX 3aJaHUil Ha TPOCKTUPOBAHHE WU
IIPOEKTOB C YYETOM CYHIECTBYIOLIEIO MEXIYHAPOJHOTO W HALMOHAIBHOTO SIIEPHOTO
3akoHoarenbeTBa (I1K-18);
CIOCOOHOCTBIO K MPOBEICHUIO MATEHTHBIX MCCIICAOBAHUH C LEIbI0 00ECTICYeHHUs TATEHTHOM
YUCTOTHI HOBBIX MpoeKTHBIX peteHuit (ITK-19);
CIIOCOOHOCTBIO K pa3pabOTKEe HOBBIX TEXHOJOTMYECKUX CXEM Ha OCHOBE pE3YyJbTaToOB
Hay4HO-uccaeaoBaTenbckux padoT (ITK-20);
CIIOCOOHOCTBIO MCIIOJIB30BaTh CpPEACTBAa ABTOMATU3ALlMM TPU IOJATOTOBKE IMPOEKTHOU
nokymenTaruu (ITIK-21).

npogeccHoHAIbHO-CIIeUATU3UPOBAHHBIMYU KOMIIETCHIIUSIMHU:
CIIOCOOHOCTBIO OLIEHMBATh pajrallMoOHHbIe d(PPEKThl B3aUMOAECUCTBUS M3TYYEHUS BBICOKON
SHEPrud C BEHIECTBOM, UCHOJb30BaTh WJIM MHUHUMHU3UPOBATh TOCJHEICTBUS ITOrO
B3aumoieiictaus (IICK 5.1);
CHOCOOHOCTBIO K 0€30MacHOMY TPOBEICHHIO, KOHTPOJIIO, YCOBEPIICHCTBOBAHUIO U
pa3paboTke paguallMOHHO-XUMUYECKUX TEXHOJIOTHMYECKUX MPOIIECCOB C MOJIyYEHHUEM HOBBIX
WM MOJUGHUIMPOBAHHBIX MaTepHaloB ¢ ynyduieHHbIMH cBoiicTBamu (IICK 5.2);
CIOCOOHOCTBIO OLIGHHMBATh PAJUALMOHHYIO YCTOWYMBOCTb pAa3IUYHBIX MAaTepHalOB H
paspabaTsiBaTh Tiporiecchl 3amuThl 3Tux Matepuanon (IICK 5.3);

3uamo:
NOPSAZIOK OpraHM3alluy, IUIAHUPOBAHUS U MPOBEAECHUS HAYYHO-MCCIEI0BATEIbCKUX paboT C
UCIOJb30BAHUEM IOCIEAHUX HAyYHO-TEXHHYECKMX IOCTHKEHHUH B OONACTH XMUMHMYECKOH
TEXHOJIOTUY MaTepUaIOB COBPEMEHHON SHEPIreTHKH;
METO/Ibl CHHTE3a U MCCIEJOBaHUSA (PU3MKO-XMMUYECKUX, (PU3NKO-MEXaHUYECKUX CBOMICTB
MaTepUaIOB COBPEMEHHOMN 3HEPreTHKH;
COBPEMEHHbIE Hay4yHble TEHAEHIMM pa3BUTUS B 00JACTH XUMMUYECKOW TEXHOJIOTUU
MaTepUaIOB COBPEMEHHOMN 3HEPreTHKH;
OCHOBHBIE€ TEXHOJIOTMUYECKHe Ipouecchl 3()(EeKTUBHOrO M 0€30MacCHOro MOJIy4yeHUs
MaTepUaIOB COBPEMEHHOM SHEPreTUKH.

Ymemn:
CaMOCTOSITEJIbHO  BBISBJIATH IEPCIEKTUBHbIE HANpaBJIECHUS HAYyYHBIX MCCIEJOBAHUH,
00OCHOBBIBAaTh AKTYaJbHOCTb, TEOPETUYECKYI0 U IPAKTUYECKYIO 3HAYMMOCTh IMPOOJIEMBI,
IIPOBOJIUTh  AKCIIEPUMEHTAJIbHBIE HCCIIEZOBAHUS C  MCIOJIb30BAHHEM COBPEMEHHBIX
puOOPOB, aHAIM3UPOBATh U UHTEPIPETUPOBATH NOJIYUYEHHbIE PE3YJIbTAThl, I0OAOTaBINBATh
OTYEThI U MyOJUKALMK O pe3ybTaTax UCCIIEA0BaHUIA;
OCYILECTBIIAThH MOMCK U aHAIN3 HAYYHO-TEXHUYECKOH MH(OpPMAIMK B 00JaCTH XUMHUYECKON
TE€XHOJIOTUM MAaTepHaJIOB COBPEMEHHOM JHEPreTUKH C LEIbI0 HAyYHO-NIPAKTUYECKOW U
MaTEHTHON NOAEPKKU IIPOBOAUMBIX UCCIIEIOBaHUT;
MIPUMEHATh 3HAHUS 10 XMMHUHM U TEXHOJOIMU MAaTepUalOB COBPEMEHHOW DHEPreTUKHU U UX
OTIENbHBIX  KOMIIOHEHTOB  JJI  YINpaBICHUS  TEXHOJIOTMYECKHM  IIPOLIECCOM,
IIPOTHO3UPOBAHUSA U PETYIMPOBAHUS OCHOBHBIX JKCIUIYaTallHOHHBIX CBOWCTB, IOCTAHOBKHU
3a]1a4 110 UCCIIEI0OBAHUIO U IPOEKTUPOBAHNIO TEXHOJIOTMU HOBBIX MAaTEPHAIOB COBPEMEHHOM
SHEPreTHKU;

Braoems:
METOJMOJIOTUEH M  METOJUKOM IPOBEIEHUS HAyYHBIX MCCIENOBAHWN; HaBBIKAMU
CaMOCTOSITEIbHONW HAYy4YHOH M UCCIIEI0BaTEIbCKOM paboTHI;
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— HaBBIKAMH Pa0OTHI B KOJUICKTUBE, TUIAHUPOBAHUS U OPraHU3aI[MU KOJJICKTUBHBIX HAyYHBIX
HCCIEOBaHUM; COBPEMEHHBIMM METOJIAMHM  HCCJECIOBAaHUS M aHaju3a MaTepHalioB
COBPEMEHHOM YHEPreTUKY;

— HaBBIKAMHM TIPOBEJICHUSI HCCIEIOBAaHUN MaTEPUAIIOB COBPEMEHHOW JHEPreTUKH, HX
WCIIBITAHUN U KOHTPOJISI TAPaMETPOB TEXHOJIOTMUYECKUX MTPOIIECCOB UX MOTYUCHUS;

— HaBBIKAMHU  BBITIOJIHEHHMS MH)XCHEPHBIX  PacueToOB, OOECIEUMBAIONIUX TMPOBEJICHUE
CYIIECTBYIOIIETO TEXHOJOTHYECKOTO TMpOoIlecca WM BHECEHHMs] B HEro HEOOXOIUMBIX
JIOTIOJTHEHUA ¥ U3MEHEHU.

3. Kparkoe coaepxaHue TroCcyJapCTBeHHOW WTOrOBOM AaTTeCTAMU: 3AlUTHI
BBINYCKHOM KBAJTU(UKANMOHHOI PadoThl, BK/JIKYAs NMOAT0OTOBKY K MpoLeaype 3aluThl 1
Nnpoueaypy 3almThbl

locynapcTBeHHass WTOrOoBasi aTTECTAIMs: 3allUTa BBIMYCKHONW KBaJIU(PUKAIMOHHOMN
paboThl, BKJIIOYAsl MOJATOTOBKY K MPOIEAYPE 3aIIMTHI M TMPOILEAYPY 3allUThl TPOoXoauT B 11
cemMecTpe Ha 0aze 3HAHWUW, YMEHMM M HAaBBIKOB, TOJYYEHHBIX CTYACHTAMH TMPU H3YYCHUH
quciuIInH - cneruanbHocTd  18.05.02 XuMmuueckass TEXHOJIOTHS MaTepuajioB COBPEMEHHOU
SHEPTreTUKH,  CIEIUATU3alNs No 5 «PagmanmonHass XWMUSg W paJMalMOHHOE
MaTepHUaJIOBEICHUE.

lNocynapcTBeHHass wWTOrOBasi aTTECTAIUs: 3allUTa BBIMYCKHOW KBaJIU(PUKAIMOHHOMN
paboThl, BKJIIOYAs MOJTOTOBKY K MPOIEAYpE 3allUTHl W TMPOIEAYPY 3alIUTHI MPOBOJIUTCS
rOCyJIapCTBEHHOM PK3aMEHAIMOHHOW KOMUCCHEH.

KonTpons ypoBHS cHOpPMHUPOBAHHOCTH KOMIETEHIMN OOyUYarOIMXCS, MPUOOPETECHHBIX
npu ocoeHun OOII, ocymecTBaseTcss MyTeM NPOBEACHMS  3alUTHl  BBIITYCKHOU
kBannukanronHoit pabotsl (BKP) u nprcBoenus kBanuukanuu «MHKXEHEp».

4. OO0ObeM TrOCYJApPCTBEHHOIl MTOrOBOl AaTTeCTAMM: 3AaIUMTHI BBINYCKHOM
KBATU(PUKANMOHHOM padoThl, BKJIKYasA MOATOTOBKY K NMpouLeaype 3allUThl U MPOouexypy
3aIMThI

[Iporpamma oTHOCHTCS K 0a30BOM YacTh ydeOHOTO TiaHa, k 61oky 3 «[ ocymapcTBeHHas
WTOTOBAs aTTeCTallUs» W paccyrTaHa Ha COCPENOTOUYEHHOE MpoxokjaeHue B 11 cemectpe (6
Kypc) oOydenust B oobeme 216 4 (6 3ET). [Iporpamma npearnonaraer, 4To 00y4Jaromuecss UMEIoT
TEOPETUYECKYIO M MPAKTHUYECKYIO MOJArOTOBKY B 00JaCTH XUMHUYECKON TEXHOJIOTHH MaTepUalioB
COBPEMEHHOM 3HEPreTHKH.

Bcero B 11 cemectpe
Byl yue6HO#M paboThI 3au. ex. Axkan. AcTpoH.
yac. yac.

Oomas tpynoemkoctb 'MA no yueOHOMY I1aHy 6 216 162
KonTakTHas padora (KP): - - -
CamocrositesbHas padora (CP): 6 216 162
KonTtakTHas paboTa — HTOroBasi aTTeCTaIus 6 0,67 0,50
Brinonnenue, Hanucanue u opopmiaeHue BKP 215,33 161,50
Buja koHTpOJI: 3ammurTa BKP

4.7 ®akyJIbTATHBBI

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«'paxnanckas 3alIUTA B YPe3BbIYANHBIX CUTYALUSIX»

1. He.]'lb AUCHMIVIMHBI - TIOATOTOBUTH CTYACHTA K OCMBICIICHHBIM ITPAKTUYCCKHUM

JEUCTBUAM IIO 00CCIIEUCHHIO CBOEH 0E30MMacHOCTH | 3alUTBl B YCJIIOBHAX BO3HUKHOBCHUSA
qpe3BLI‘IafIHOfI CUTYyalluu MpUpoOaAHOro, TCXHOI'CHHOTO U BOCHHOI'O XapaKTepa.
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2. B pe3yabTare wu3yYeHUsl AUCHMUIJIMHBI OO0y4yalwumiicsi 10 MporpaMmme
CHeHATUTETA I0JIKEH:

Obnaoamsb CAeNYIOIUMHA KOMITETSHIIUSMU:

— CIIOCOOHOCTBIO HCIIONIB30BaTh HOPMATHBHBIC MPABOBBIE aKThl B CBOCH MpPO(ecCHOHATBHON
JEATEIbHOCTH, CIOCOOHOCTBIO M TOTOBHOCTBIO COONIOJICHHS TpaB O 0Os3aHHOCTEH
rpaxaanuHa (OK-9);

— CIOCOOHOCTBIO o0OecreunTh 0Oe30macHoe TpoBelNeHHEe paboThl C  HCIOJIb30BAaHHEM
paIMOAaKTUBHBIX BEIIECTB B OTKPHITOM BHJE W OICHUBATH IOJy4aeMYIO /03y 3a CUeT
BHEIIHEro ¥ BHyTpeHHero oomyuenus (I1K-7).

3nams:

— XapaKTEepHCTUKH TPHUPOJHBIX OCICTBUH, TEXHOTEHHBIX aBapui W karactpod Ha
panuanoHHO, XUMHYECKH M OHOJOTHYECKH OTACHBIX O0BEKTaX, MOopaKaromme (axToOpbl
JPYT'MX OMAaCHOCTEN;

— OCHOBBI BO3JICHCTBHS OINACHBIX (PAKTOPOB UpPE3BBIUAHHBIX CHTYyallMd Ha 4YeJlOBEeKa |
MIPUPOJTHYIO CPEy, AOMYCTUMBIE TIPEICIIbHBIC KPUTEPHH HETATHBHOTO BO3ICHCTBUS;

— Mepbhl 0€30macHOTO TIOBEJACHUS TMpU MpeObIBAHMM B paloHax (30HaX) MOapoB,
pPalMOaKTHBHOTO, XHUMHUYECKOTO W OHOJIOTUYECKOTO 3arpsi3HEHMS,

— CIOCOOBI M CpEICTBA 3alUTHl YeNIOBEKa OT BO3JICHCTBHS TOpaXKaKMUX (aKTOPOB
Ype3BBIYANHBIX CHTYAIMHA TPUPOJTHOTO, TEXHOTEHHOTO W BOCHHOTO XapakTepa.

Ymemy:

— WCIOJIb30BaTh CPEJCTBA 3aIIUTHI OPTaHOB JIBIXaHUS U KOKH, MEUIIMHCKHE TS CaMO3aIIUThI
Y OKa3aHUs TIOMOIIH JIPYTHM JTIOJISIM;

— TPUMEHSTH MEPBUYHBIE CPEACTBA IMOKAPOTYIIEHUS Ui JIOKATU3aluy M TYIIEHUs MoXKapa,
BO3ZHUKIIIETO B ayAUTOpHUH (1abopaTopun);

— OKa3bBaTh ce0e M JAPYrMM MOCTPaJaBIIMM MEIUIMHCKYIO TMOMOIIb C HCIHOJb30BaHUEM
TaOETBHBIX U MOJPYYHBIX MEAUIIMHCKUX CPEJCTB.

Bnaoemy:

— mnpuéMaMH TPOBEICHUS YaCTUYHON CaHUTApHOW 0OpabOTKH MPH BBIXOJE W3 paiioHa (30HBI)
PaAMOaKTUBHOTO, XUMHUYECKOTO U OMOJIOITMUYECKOTO 3arps3HeHUs (3apakeHus);

— crnocobaMH U TEXHOJIOTUSIMU 3alIUTHl B YPE3BBIYANHBIX CUTYALIUSX.

3. Kpartkoe cogep:xaHue IUCHHILIHHBI
1. Omnacnoctu mnpuponHoro xapakrtepa. CruxuiiHple OeICTBUSA, SBIIGHUSI  [IPUPOJIbI
pa3pyLIUTENbHON CUIIBI - 3€MJICTPSICEHUS, HABOJHEHUS, CEJIeBble MOTOKHU, OMOJI3HH, CHEXHbIE
3aHOCHI, U3BEP)KEHHE BYJIKAHOB, 0OBAJIbL, 3aCyXH, YparaHbl, OypH, MOXKapsbl.

2. OnacHOCTH TEXHOTEHHOTO XapakTepa. ABapuu U KatacTpo(bl Ha paauallMOHHO
OTMAacHOM OOBEKTe, XHUMHYECKH OINAaCHOM OOBEKTe, OHOJOTMYeCKH OINacHOM OOBEeKTe; Ha
TpaHcmopTe  (3KEJIEe3HOJOPO’KHOM,  AaBTOMOOHWIIBHOM,  PEYHOM,  aBHAIIMOHHOM);  Ha
TUAPOCOOPYKEHUSIX; HA KOMMYHAJIbHBIX CHCTEMaXx >KM3HE0OecTIeueHHsl.

3. OmacHocTH BOEGHHOTO XapakTepa. lIpuMeHeHuEe OpYXHs MacCOBOTO MOPAKEHUS
(smepHOrO0, XMMHUYECKOTO, OHOJOTHYECKOTr0), OOBIUHBIX CpPEACTB C  3aXKHUraTeIbHBIM
HAMoOJIHEHUEM, HOBBIX BHUJOB OpYXKHS. 30HBI 3apaKE€HUS OT CPEICTB TMOPKEHUS U HX
BO3JICHCTBUE HA HACEICHNUE U OKPYXKAIOIIYIO IPUPOTHYIO CPENy.

4. TloxapHasi 0e30MaCHOCTh — COCTOSIHHE 3allMIICHHOCTH HACeIeHUs, HMYIIECTBa,
obmiecTBa W rocyaapcTBa OT moxkapoB. [lokapHas omacHOCTh (TPUYMHBI BO3HHUKHOBEHHS
MOXKapoB B 3JIaHUSAX, JIeCHbIe ToXapbl). Jlokanuzamus u TymieHue moxapoB. [Ipocrteifmue
TEXHUUYECKHE cpeqicTBa noxkaporymieHus (oruerymmurenu Oll -8, OVY-2) u npaBuia noyib30BaHUS
HMU.

5. KoMmrekc MeponpusTuii Tpak ITaHCKOH 3aIUThI HACETCHHUS.

OrnoBemenne u wuHGOPMHUpPOBaHHE HaceleHus 00 omacHocTH. [IpuHsITHE HaceneHueM
curHanoB omnoBemeHus («Buumanune Bcem!», «BosmymHas TpeBoray, «PamuanuoHHas

OTIACHOCTBY, «XHUMHUYECKass TpeBora», «OT00W OMacHOCTH») W TOPSIAOK ACUCTBUS MO HUM.
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DOBaKkyalusi HaceleHHst M3 30HbI omacHOCTH. CrocoObl 3Bakyal OKCTpEHHAasl 3BaKyallHs
CTYJIEHTOB U3 ayJUTOPUHU NP BOSHUKHOBEHUH I105Kapa.

CpencrBa uHAMBUAYaIbHOU 3amuThl opranoB apixanus (I'T1-7, I'TI-7B, TITI-9, P-2, V-2K,
PITA-1, PIIT-67M, PV-60M, «®enukc», I'I3K, AL, AIT-3, I13V-K, UII-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeUIIMHCKIE CPEICTBA 3AIUTHI .

CpencrBa KOJUIEKTUBHOM 3aliMThl HaceiaeHus. HazHadueHuwe, 3aliMTHbIE CBOWCTBA YOEXKHILI.
[IpotuBopanuanuonnsie ykpoitus (IIPY, nmomzemHble nemexojHble MEPEX0/bl, 3ariayOsIeHHbIE
CTaHLIMM METPONOJUTEHA), MPOCTEUIINE YKPBbITHS (TpaHIIEH, OKOIIbl, MEPEKPBITHIC IIEIN).
[IpaBuna 3ansTus yoexua.

6. Oxa3aHue nepBoi MEAUIIMHCKON MOMOIIIM MPU 05KOTaxX, paHEHUsX, 3apaxeHusx. [Iposeaenue
YaCTUYHOM CaHUTapHON 00pabOTKM KOXHBIX IIOKPOBOB 4YEJIOBEKAa IIPU BBIXOJE U3 30H
PaZvo0aKTUBHOTO0, XUMUYECKOTO U OMOJIOTMYECKOT0 3apakeHUs (3arps3HEHMs), U3 30H M0XKapOB.

7. JIuxkBuanus NOCIEACTBUNA YpEe3BbIYAHOM CHTyaluu. PaguanyvioHHas M XxumudecKas
pa3Beqka oyara mopaxkeHus (3apakeHus). ABapHilHO-cnacaTenbHbie paboThl. CrenuaibHas

00paboTKa TEXHUKHU, MECTHOCTH, OOBEKTOB (I€3aKTHBAIIUA,

JC3UHCCKINA

Jerasarus,

ne3nHpeKIs,

8. OKcTpeHHas »JBakyalusi W3 ayauTtopuu (1abopaTopuu) B YCIOBHUSX TOXKapa,
paanalliOHHOTO, XUMUYECKOT0, OMOJIOTHUECKOTO 3arpsi3HEHUS] TEPPUTOPHH C HUCIIOJIb30BAHUEM
npocreimux cpeacts 3amuthl («Denuke», I'/I3K, nportusoraza I'TI-7 ¢ ATIT-3).

4. O0beM yueOHOH TUCUMIITIMHBI

1 cemectp
Bun yue6noit paboTbl B 3auetrHBIX B akan.
eIMHUIAX qacax
OO6m1ast TpPyA0EMKOCTh AUCITUTUTHHBI 1 36
KonTakTHasi paboTra — ay1MTOpPHbIE 3aHATHS: 0,44 16
Jlexkuu 0,44 16
[IpakTnueckue 3aHsATHS - -
JlaGopaTopHbie pabOTHI - -
CamocTosiTesibHasi padoTa 0,56 20
CamMOoCTOSTENIbHOE U3YUYCHHE PA3IEI0B TUCIIUILIMHBI 0,56 19,8
KonTtakTHas camocTosiTenbHas paboTa 0,2
Buja nToroBoro KOHTpoJIs: 3auer
1 cemectp
Bun yuebnoit paboThl B 3aueTHBIX B actp.
eIMHULIAX qacax

OO611ast TpyA0EMKOCTh IUCHUTIIHHBI 1 27
KonTakTHasi paboTa — ayIuTOpPHbIE 3aHATHS: 0,44 12
Jlexknuu 0,44 12
[IpakTuueckue 3aHATUS - -
JlaGopatopHble paboThI - -
CamocrositeibHas padora 0,56 15
CaMOCTOATENBHOE N3YUEHHUE PA3/IETI0B IUCHUILIMHEI 0,56 14,85
KoHTakTHas camocTosiTeNbHas paboTa 0,15
Bua utoroBoro KoHTpoJIs: 3a4er
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AHHOTauMs padoyeii mporpaMMbl AU CHUILIHHBI
«IlepeBox HAYYHO-TEXHHYECKOI JTUTEPATYPbD)

1. Heap MCHUIUIMHBI — IpHOOpeTeHNe 00ydJarouIMMucs o0mIel, KOMMYHUKATUBHOMN H
npodeccHOHATPHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTHENBHBIX JTamax S3bIKOBOM
MIOATOTOBKH IO3BOJISIET BBIINOJHATh PA3JIMYHbIE BUABI MPO(ECCHOHATBLHO OPUEHTUPOBAHHOTO
IIepeBoJia B IPOU3BOACTBEHHOW U HAYYHOU JIE€ATEIBbHOCTH.

2. B pe3yJbTare HU3y4eHust AUCHUILUIMHBI o0yvyarommiics Mo nmporpamme
CIEeNMAJINTETA JOJIKEeH:

Obnadame CAeAyIOMAMHA KOMIETEHIIUSIMH:

— CIIOCOOHOCTBIO K MPO(ECCHOHATILHOMY OOIIEHHUI0 HAa MHOCTPAHHOM SI3BIKE, K TOJYUYECHUIO
nHpopmannu u3 3apyoexxHbix ncrouHukon (OK-6);

— CIOCOOHOCTBIO TNPEACTABIATh PE3yJIbTAaThl UCCIEAOBaHMS B (opMax OTYETOB, pedeparos,
nyonuKanmuii ¥ MyONUYHBIX OOCYXAEHHH, CIIOCOOHOCThIO (OPMYIHPOBATH MPAKTHUECKUE
PEKOMEHAALINHY IO UCIIOJIb30BAaHUIO PE3YIbTaTOB HayyHbIX ucciaeaoBanuii (IIK-12).

3namo:

— OCHOBHBIE CTIOCOOBI JOCTUKEHHS SKBUBAJIEHTHOCTU B MIEPEBO/IE;

— OCHOBHBIE ITPUEMBI NIEPEBO/IA;

— SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH SI3bIKA KaK CHCTEMBI;

— J0CTaTOYHO€ JJsi  BBIIOJIHEHUS  MEpeBOJa  KOJMYECTBO  JIGKCMYECKUX  €IMHHIL,
(pa3eosoTU3MOB, B TOM YHUCIIE€ COLUATbHBIX TEPMUHOB U JJMHTBOCTPAHOBEAUECKUX PEANINi;

ymemb:

— TPUMEHSTh OCHOBHBIE MPUEMBI [IEPEBO/IA;

— OCYILECTBJISTh MTUCHbMEHHBIN MIEPEBOJ ¢ COOIIOCHHUEM HOPM JIEKCUYECKOW SKBUBAJIEHTHOCTH,
coOI0ICHUEM IPAMMAaTHYECKIX, CHHTAKCHUECKUX M CTUIMCTUYECKUX HOPM;

— 0pOpMIIATH TEKCT MEPEBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYILECTBJISTH TMEpPEeBOJl C COOJIOJEHHMEM HOPM  JIEKCMYECKOHW SKBHBAJIEHTHOCTH,
coO0AeHUEeM IPAMMAaTUYECKIX, CHAHTAKCUYECKUX U CTUIIMCTHYECKUX HOPM TEKCTa MepeBoia
Y TEMIOPAJIbHBIX XapaKTEPUCTUK UCXOTHOTO TEKCTa;

enademsn:

— METOJIMKOH MpeArnepeBoAUYECKOro aHajln3a TeKCTa, CIOCOOCTBYIONIEH TOUHOMY BOCIIPHUSTHIO
HCXOJHOTO BBICKA3bIBAHUS;

— METOJIMKOM TMOJArOTOBKM K BBINOJHEHUIO IIEpeBOJa, BKIOYAas MMOUCK HHpOpManuu B
CIPAaBOYHOM, CIIEIIMAIILHON TUTEpAType U KOMITbIOTEPHBIX CETSX;

— OCHOBaMH CHUCTEMbI COKpPAIICHHOH MepeBOYECKOM 3aIMCH NP BHIMOIHEHUU MIEPEBO/IA;

— OCHOBHOI MHOSI3bIYHOM TEPMUHOJIOTHEH CTIEIUAIbHOCTH;

— OCHOBaMU pe(epupoBaHUs U aHHOTUPOBAHUS JIUTEPATYPHI IO CHEIIUATBHOCTH.

3. Kpartkoe coapep:xaHue QU CIHTLIAHBI

Pa3znen 1. OcHOBHBIE JIEKCHYECKHE W CTHIMCTHYECKHE 3aKOHOMEPHOCTH IepeBoia
HAY4YHO-TeXHMYECKOM JINTepaTypbl

1.1 Jlekcnueckue 3aKOHOMEPHOCTH HAYYHO-TEXHHYECKOro TIepeBona. CMBICIOBON
aHaJM3 HAy4YHO-TEXHMYECKOIo TeKcTa M ero cermeHranus. CTHIMCTHYECKHE OCOOEHHOCTH
Hay4YHO-TEXHMUYECKHX TeKCTOB. [IpeomosneHue TpyAHOCTEH, CBSA3aHHBIX C PACXOXKICHHUEM
CHUHTAaKCUYECKUX CTPYKTYP MHOCTPAHHOTO M PYCCKOTO TEXHUUECKUX TEKCTOB.

1.2 CpaBHeHHE NOpsAKa CJIOB B aHTJIMICKOM M PyCCKOM IpeioxeHusx. Ilepeson cios,
yCTaHOBJICHHE 3Ha4YeHHUs cioBa. IlepeBo] cBOOOAHBIX M (pa3eoIOTHYECKUX CIOBOCOYETAHUI.
IlepeBo 3aroJ0BKOB TEKCTOB U CTaTEH

1.3 Cokpamiennsi. OcoOeHHOCTH WX TepeBoa. Pa3BuTre HaBBIKOB MEpeBO/Ia Ha MIPUMEpE
TEKCTOB MO TeMe «XHUMUYecKas jadoparopus» «M3mepeHust B XUMHM».
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1.4. Jlekcuueckue TpaHchopMmamuu TPH TMEPEBOJC TEKCTOB MO TEMATHKE XUMUU U
XUMHUYECKON TEXHOJOTHH.

Pazzen 2. OcHOBHBIE TPaMMaTH4YeCcKHe 0COOEHHOCTH MepeBo/ia.

2.1. OcobenHocTH TiepeBoa mpeaoxkenuid Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpuMepe MepeBofa TEKCTOB IO TEMAaTUKE XHMUYECKOH TEXHOJOTHH
[IepeBox npUAATOYHBIX MPETIOKEHUMN.

2.2. Metoapl U NpUEMBl TEPEBOJA CTPAJATENILHOTO 3ajlora Ha IpUMEpe IepeBoaa
TEeKCTOB 10 TeMe "TexHosnoruu Oymaymero".

2.3. Tumsl yCIIOBHBIX NPEJIOKEHHH, MpaBuia U 0COOCHHOCTH WX mepeBoga. lIpakTuka
IIepeBO/ia YCIOBHBIX NPEUIOKEHUM Ha MPUMEpPax TEKCTOB MO Pa3IMYHbIM pazjiesiaM XUMHUU U
XUMHUYECKON TEXHOJIOTHH.

2.4. MonanbHble TJ1arojbsl 1 0COOEHHOCTH UX MepeBojia Ha MpUMeEpe MepeBo/ia TEKCTOB
«Texnonorus», «IIpombilieHHOE 000PYIOBaHHE»

Pa3nes 3. OcoGenHoCTH NepeBo/ia NMpeIoKeHHil ¢ HeJJMYHBIMH (POPMaMHU rJiaroJia

3.1 Unpunutus (HeonpeneneHHas ¢opma riaroia). Ponb nHGUHUTHBA B IPEJIOKEHUN
U BapUaHThI IlepeBoJa Ha pycckuil s3bIk. Ilpuvactus m repynamii. Bapuantsl nepeBoaa Ha
PYCCKHH S3BIK.

3.2 UubunutuBHele 000poThl. OOOpOT nomojHeHHe ¢ HHQUHUTHBOM. OOGopoT
nojsnexaiiee ¢ ”HQUHUTUBOM. Pa3nnuHble BapraHThI epeBoa.

3.3 IlepeBoa mpUYacTHBIX OOOPOTOB. AOCOMIOTHBINA MPUYACTHBIA 0OOPOT M BapHAHTHI
nepeBojia. PazBuTue HaBBIKOB MepeBojia B cepe XUMHUH U XUMUYECKON TEXHOJIOTUH.

Pasznen 4. OcodenHocTu pedpepaTHBHOIO NepeBoaa

4.1. Anroput™m TpeANepeBOTYECKON pabOThl ¢ HAYYHO-TEXHUYECKUM TEKCTOM II0
XUMHUKO-TEXHOJIOTHYECKON TEMAaTHKE.

4.2. AnroputMm cocTaBieHUsi pedepara MO XUMHUKO-TEXHOJIOTHYECKOW TEMAaTHUKE
(aHHOTAIINH)

4.3. AnroputM paboTel MO pedepaTHBHOMY MEPEBOAY MO XUMHKO-TEXHOJOTHYECKON
TEMATHKE..

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
KonrakTHasi padoTra — ayquropHblie 3anaTusi: | 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
CamocTosTeTbHOE U3yYEHUE Pa3/IeIIoB 79.6 39.8 39.8
JTUCIUTUTUHBI
Bua uroroBoro KoHTpOJIS: 3auer 3auer
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Cemectp

Bcero
5 cemectp 6 cemecTp

Bun yae6HOM paboThI
3E |Actp. u.| 3E |Actp.u.| 3E |Actp.u.

OO0masi Tpy10€eMKOCTb AN CIUTIJIMHbI 4 108 2 54 2 54
KonTakTHast pabora — ayauropusble 3ansatusi: | 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) - - - - - -
CamocrosiTeibHast padora 2.2 60 1.1 30 1.1 30
KonrtakTHas caMmocTosiTenbHast pabota 0,3 0,15 0,15
2.2 1.1 1.1
CaMocCTOATENbHOE N3YUEHHUE Pa3/IeoB 59.7 29,85 20.85
TMCTIUTUTHHEI
Bun nroroBoro KoHTpoOIS: 3auer 3auer

5. TPEBOBAHMUSA K YCJIIOBUAM PEAJIN3AIIUU ITPOT'PAMMBI CHEHUAJIMTETA

5.1. TpeOoBaHusi K KaApPOBOMY 0OecIedeHUI0

KanpoBoe obecniedeHure mporpaMMbl CHEIMaINTeTa COOTBETCTBYET TpeboaHusiM OI'OC
BO:

— peanuzanys IporpaMMbl CHENMaIUTeTa 00ecTeynBaeTCsl PYKOBOASIIMMUA U HAy4dHO-
MeJarornyeckuMu pabOTHUKAMU YHUBEPCUTETa, a TaKkKe JIMIaMH, T[PUBICKAEMBIMU K
peai3allii MPOTPAaMMBbl  CIELIMATUTETa Ha YCJIOBUAX TI'Pa)JAaHCKO-IIPABOBOIO JOTOBOPA,
KBaJIM(pUKaIMs KOTOPBIX COOTBETCTBYET KBaJIU(PUKAIIHOHHBIM XapaKTEepUCTHUKAM,
yCTaHOBIEHHBIM B EnnHOM KBanu(UKAllMOHHOM CHPAaBOYHHKE JOJDKHOCTEH PYKOBOAMTENEH,
CHEIHAMCTOB M Ciykammx, pasfen «KpamupukalmoHHbIE XapaKTEPUCTUKH JOJDKHOCTEH
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 MunucrepctBoM KOctunmu Poccuiickoit @eneparnuu 23 mapra 2011 r.,
Ne 20237) u npodeccroHanbHBIMU CTaHAAPTaMHU (IIPU HAJTHYUH);

— JI0dS IITaTHBIX HAyYHO-TIEJaroru4eckux pabOTHUKOB (B MPUBEACHHBIX K
L[EJIOYUCIICHHBIM 3HAYEHUSIM CTaBOK) COCTABJISIET — JOJDKHA COCTABIIATH HE MeHee S50 MpOIeHTOB
OT O0IIIEer0 KOJIMYeCTBa HAYYHO-TIeIarOTHYECKUX paOOTHUKOB YHUBEPCUTETA;

— JI0Nil HAay4HO-TIEIaTOTHYECKHX pPaOOTHUKOB (B MPHUBEACHHBIX K IEJIOYUCICHHBIM
3HAYEHUSIM CTaBOK), MMEIIUX oOpa3oBaHHE, COOTBETCTBYIOIIEE MPOQUII0 MpernoaaBaeMoit
JTUCHUIUTAHBL (MOTYJNsI), B OOIEM 4YuCiie HayYHO-TEJarorniyeckux pabOTHHUKOB, PEaTU3YIOIMIUX
MporpaMMy CHeHalINTETa, T0JKHA COCTaBIATh HE MeHee 70 MPOLIeHTOB.

— JIONil HAaYYHO-TIEIarOTUYECKUX pPAOOTHUKOB (B TMPHUBEACHHBIX K LEIOYHCICHHBIM
3HAYEHUSM CTABOK), UMEIOIIUX YUCHYIO CTETIeHb (B TOM YHCIIE YYCHYIO CTENEHb, IPUCBOCHHYIO
3a pybexoMm u mpusHaBaemyto B Poccuiickoit @enepanun) u (UK) yIeHOE 3BaHUE (B TOM YUCTE
ydeHOe 3BaHue, MOJYYeHHOE 3a pyOekoM U mpusHaBaemoe B Poccuiickoii deneparun), B 001eM
YHClie HAY9HO-TIEarOTHYeCKUX paOOTHUKOB, pealn3yIIUX MPOrpaMMy ClelUaInuTeTa JOJKHA
coCTaBJIATh HE MeHee 70 MPOLIEHTOB;
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— noJis1 paOOTHUKOB (B MPHUBEJCHHBIX K IIEJIOYMCICHHBIM 3HAUYEHUSM CTAaBOK) M3 4HCIa
pykoBoauTeNeli W pabOTHUKOB OpraHU3alMi, IEATEIbHOCTh KOTOPBIX CBSi3aHA C BHJOM
(Bumamu) npodecCHOHATBHON NEeSITeIBbHOCTH, K KOTOPOW TOTOBUTCS OOy4aromuics, u (Wim)
cnenuanu3anMeii W (WiIM) HampaBIeHHOCThIO (mpoduiem) peanusyemMold MpOTrpamMMbl
crerranuTeTa (MIMEIOMUX CTax paboThl B TaHHOW MpodeccuoHANbHON 001acTH HE MEHee 3 JIeT)
B 0011eM Yuciie pabOTHUKOB, pEATU3YIONINX MMPOrpaMMy CIEIHAINTETa, T0JDKHA OBITh HE MEHEe
S IPOLIEHTOB.

5.2. Marepua/jibHO-TeXHHYeCKOe o0ecreyeHHe

MarepuanbHO-TeXHHUECKass 0a3a  yHUBEPCHUTETa  COOTBETCTBYET  JACHCTBYIOUIMM
IIPOTUBONOKAPHBIM IpaBUjIaM M HOpMaM U oOecnedyuBaeT IPOBEJEHHE BCEX BHJIOB
JUCHUTUTMHAPHOM ¥ MEXIUCHMIUIMHAPHON  TOATOTOBKH, TMPAKTUYECKOW W HAy4HO-
HCCIIEIOBATENIbCKON pabOThl 00yJarOmMXCsl, NPEAYCMOTPEHHBIX YIEOHBIM IJIAHOM.

[lepeuenr MaTepuanbHO-TEXHUYECKOTO 00ECIEUEHHs BKIIIOUAET: JIEKIIMOHHbIE Yy4eOHBIE
aynmutopun  (0OOpynOBaHHBIE BHJICONPOEKIMOHHBIM OOOpylOBaHMEM Uil TpEe3eHTalul,
CpeICTBaMH 3BYKOBOCIIPOU3BEAEHHUS, 3KPaHOM, U MMeEIolue BbIXoJ B MHTepHET), moMeuieHus
JUTSl IPOBEJIEHUS CEMUHAPCKUX M MPAKTUUYECKUX 3aHATHH (000py/0BaHHBIE y4eOHOUM MeOeIbio),
ONOMMOTEKY (MMEIONTYI0 pabovre KOMIBIOTEPHBIE MeCTa il OOYyYaroIIMXCs IO IMporpamme
CHelHalnuTeTa, OCHALIEHHbIE KOMIBIOTEPAMU C JOCTYIIOM K 0a3aM [aHHBIX U BBIXOJIOM B
WnuTepHer), mnabopaTopuy, OCHAIIEHHbIE COBPEMEHHBIM OOOpPYIOBAaHUEM JJISi BBIIOJHEHUS
Hay4YyHO-MCCJIEI0BATENbCKOM  paboThl, KOMIBIOTEpHblE Kiacchl. [lpu  Hcmosib30BaHUU
AIIEKTPOHHBIX M3JaHUM YHUBEpPCUTET O0OecleynBaeT KakJoro oOy4aromierocss BO Bpems
CaMOCTOSITEJIbHOM TOJArOTOBKM pabo4YuMM MECTOM B KOMIIBIOTEPHOM Kjacce C BBIXOJOM B
HHTepHET B COOTBETCTBUU C TPYAOEMKOCTBIO N3Y4aeMbIX JUCIIUIUIMH.

MarepuanpHo-Texandeckoe obOecneuenne OOIl cnenuanuTeTa MO  CHEMUATBHOCTH
18.05.02 Xwumuueckasi TEXHOJIOTHSI MAaTEPUAIOB COBPEMEHHOM ASHEPIreTUKH, crieruain3amnus No
5 «PanuanuoHHast XuMuUs ¥ paAalliOHHOE MaTepUaIOBEICHUE):

5.2.1. Obopyoosanue, neodxooumoe ¢ 00pazosameibHOM npoyecce

5.2.1. Obopyooeanue, neodxooumoe 6 00pazosamenbHOM npoyecce

— Obopyoosanue 6 rabopamopuu paouopu3uxu:

Huctuinarop

Konaykromerp KJI-4 Umnynbe

OIIP cnextpometp Bruker ER 200D

OIIP cnexkrpomerp POM-10-40

OIIP cnexkrpomerp COIIP2

Nzmeputens L,C,R uudposoit E7-12

N3meputens noopotHoctu E4-4

I'eneparop curnanos ['4-129

Crnekrpodoromerp CD-46 2 mT.

10 Kucnoponomep Aunon-7041

11. Konnykromerp Annon-7025

— Ilpubopwl u 0b6opydosanue 8 nabopamopuu paouayuOHHOU XUMUU:

1. Cnexrpodmroopumerp «Pmroopar-02 [Tanopamar
2. Memanka marautHass MSH-300

3. Ilonspumerp KpyroBou

4. Cnextpodoromerp CD-46 2 mT.

5. Juctumnsarop 3-10 Becst AR1530

6. pH-metp
7
8
9.
1

R R N

Xpomatorpad KuAKOCTHOH Muianxpom-6

Tutparop Oxcnept 006

Cnekrpodporomerp CD-56 Cnexrpodoromerp CDP-200
0. AHanu3aTop pa3Mepa 4acTUll «aHAIU3ETTE-22»
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11. Turparop «Titroline “KF”»

12. UK-®ypre cnextpomerp PCM1201

13. Hentpudyra OITH-8

14. ®oromerp KOK-2
— IIpubopul u 060pyoo8anue 8 HAYUHbIX 1AOOPAMOPUAX OISl ONpedeneHUsi CGOUCMS, CIMPOEHUS U
NONYYeHUs  Mamepuanog COBPEMEHHOU JIHEepPeemuKy, HeoOXo0uUMblX 6  paoUayUOHHbIX
MEXHONO2USX:

Hentpudyra Micro-220, Becst Vibra AR, T'a3zoBbrii xpomarorpad Kpucrtami-5000,
lazoBeiit  xpomarorpad  Kpuctamn-5000 ¢ Macc-CEKTPOMETPHUYECKUM  JIETEKTOPOM,
XKunkoctHoit xpomarorpad Waters Acquity ¢ AMOAHO-MAaTPUYHBIM, (IIIOOPUMETPUUYECKUM H
Macc-CIeKTpOMEeTpUUYecKuM Aetekropamu, Potanmonnsiii ucnapurens IKA, Cnekrpomerp OI1P-
10Munu, Cnekrpodortomerp C®-200, McrouHuk peHTreHOBCKOro usnmydeHus Spellman ,
Ncrounuk penrreHosckoro uznyuenus PAIL.

5.2.2. Yuebno-naznaomnsie nocoous:

KoMmmnbroTepHble mnpe3eHTalMyd K JIEKIMOHHBIM KypcaM, MAaKeTbhl TEXHOJOTHYECKUX
YCTaHOBOK.

5.2.3 Komnviomepul, unghopmayuonno-meneKoMmyHuKayuoHHsle cemu, annapammo-
npozpammuble U AyOUOGU3YATbHbBLE CPEOCHEA:

[IepconanbHbple KOMIBIOTEPBL, YKOMIUIEKTOBaHHbIE mpourpeBareasiMu CD u DVD,
MIPUHTEPAMU U MPOTPaMMHBIMU CPEICTBAMHU, B TOM YHUCIIE MporpaMMaMHu i pacueTa CIeKTPOB
U3ITy4YeHUH, MPOEKTOPbI, IKPAHBI; ayJTUTOPUU CO CTAIIMOHAPHBIMU KOMILJIEKCAMU OTOOpPaXKEHHS
nH(pOopMalKHU € JIF00OTO AIEKTPOHHOIO HOCHUTEIS; KOIMPOBAJIbHbIE alapaThl; IOKaJdbHas CETh C
BBIXOJIOM B IHTEpHET.

5.2.4. Ileuammnpwie u 31eKmponnvie 00pazosamesibHvle U UHPOPMAUUOHHBLE PECYPCbL:

NudpopManimoHHO-METOIMYECKUE MaTepuaibl: Y4eOHbIE MMOCOOWS M0 AMCIUIUTHHAM
BApUATUBHOW YacTH MPOTpaMMbl; METOAMUYECKHE PEKOMEHJAIMH K MPAaKTHUYECKUM 3aHSATHUSIM;
ANIEKTPOHHBIE y4eOHbIE W3JAaHUS MO JWCUUIUIMHAM BapUaTHUBHOM YacTH, HAyYHO-IOIMYJSpPHBIE
AIIEKTPOHHBIE U3TAHUS.

DneKTpoHHBIE 00pa30oBaTeNbHBIE PECYPChl: KadeapalbHble OMOIMOTEKH AJIEKTPOHHBIX
W3JIaHUM TO JTUCIUIUIMHAM OCHOBHOM M BapUaTHUBHOM YacCTH; SJEKTPOHHBIE MPE3CHTAIUU K
pazzeniaM JIeKIIMOHHBIX KYpCOB; y4e€OHO-METOAUYEeCKHe pa3paboTKu KadeIpbl B AJIEKTPOHHOM
BUJIE.

5.3. YuyeOHO-MeTOANYECKOE o0ecIeueHue

VYHuBepcuteT obecriedeH HEOOXOJUMBIM KOMIUICKTOM JIMIEH3HOHHOTO IPOTPaMMHOTIO
obecrieueHus (cocTtaB ompesensercs B padouumx MporpaMmax AUCHUIUIMH (Monaynel) u
MIOJUISKUT €KETOAHOMY OOHOBJICHHUIO).

OOyuaromuMcss oOecriedeH A0CTyn (YAaJeHHbIM JOCTyH), B TOM YHCIE B cCily4ae
NPUMEHEHHS 3JCKTPOHHOTO OOYyYeHHs, IUCTAHIIMOHHBIX OOpPA30BATENBHBIX TEXHOJOTHH, K
COBPEMEHHBIM IpPO(QECCHOHATBHBIM 0a3aM JaHHBIX W WH()OPMAIMOHHBIM CIPaBOYHBIM
CHCTEMaM, COCTaB KOTOPBIX OIpeNelsieTcss B padounx MporpaMMmax AWUCHMIUIMH (MOJIynei) u
MOJUIEKUT €KEr0JHOMY OOHOBIICHHIO

Jlnis peanu3anuu OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBbl MOJATOTOBKU IO MpPOTrpamMMe
crienuanureTa 1o cnenuanbHocty 18.05.02 Xumuueckast TEXHOJIOTHS MaTEpUAIOB COBPEMEHHOM
SHEpreTuky, crnenuanuianus Ne 5 «PaguanoHHas XUMUsI U paldalliOHHOE MaTepHUaIOBEICHUE)
UCHOJb3YIOTCS (OHIBl y4eOHOM, yd4eOHO-METOIMYECKO, HaydHOH, MepHOANYECKON HaydHO-
TexHu4eckoi nureparypsl MHpopmanmronHo-6ubmmoreynoro nenrpa (UbL) PXTY um. .U.
MeneneeBa 1 kadep, y4acTBYIOIIUX B peau3aliy PO IPAMMBL.

Nndpopmanmonno-oubnuoreunstii  nentp (MBL) PXTY wum. .M. Menneneesa
oOecrieunBaeT MH(POPMALMOHHYIO TOJAEPKKY pealu3allid MPOTPaMMBbl, COAEUCTBYET
MOJITOTOBKE  BBHICOKOKBATM(PULIMPOBAHHBIX CIIELUAINCTOB, COBEPIIEHCTBOBAHUIO Y4eOHOTO
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mporecca, HaydHO-HMCCIIE0BATEIbCKOM PadOThl, COCOOCTBYET Pa3BUTHIO NMPO(HECCHOHAIBHOM
KYJIBTYpBI OYAYILEro CrelruaiucTa.

WBIl yuuBepcutera oOecrmeuynBaeT OOYYAIONMIUXCS OCHOBHOW y4eOHOW, y4eOHO-
METOJMYECKOW M HAy4YHOUM JIMTepaTypoil, HEOOXOMUMON Ui peanu3alii M KaueCTBEHHOTO
OCBOEHHS 00YYarOIKUMHUCS TI0 MPOrpaMMe CIIeIUAINTEeTa 00pa30BaTEIBHOTO MpoLecca 1Mo BCeM
mcuuIuiiHaM  npaktukam U [MMA  ocHOBHOW 00pa3oBaTeibHON MPOTpPaMMBl  TTOATOTOBKH
WHXXEHepoB 1o crenraibHOCTH 18.05.02 Xumudeckasi TEXHOJOTHUSI MAaTepUaJIOB COBPEMEHHOM
SHepreTuku,  cneguanuszauua Ne 5 «PaguanvoHHas  XUMHST W PAJAHAIMOHHOE
MaTepUaJIOBEICHUE.

OO6muit 06seM MHOTOOTpacneBoro ¢onna MBI Ha 01.01.2020 . cocraBmser 1 715 452
9K3.

@®oHa y4eOHOM M y4yeOHO-METOJWYECKOM JUTepaTypbl YKOMIUIEKTOBAH MEYaTHBIMU U
ANIEKTPOHHBIMU HM3JaHUSIMH M3 pacdeta S50 JK3eMIUISIPOB KaXJAOr0 M3 H3AAHUN OCHOBHOM
JUTEpPaTyphl, MEPEUNCICHHON B pabouux MporpaMMax JUCUUIUIMH (MOIyJeil), MpakTHK, U He
MeHee 25 3K3eMIUISIPOB AONOJHUTENbHOM muTepatypsl Ha 100 oOyvaromuxcs.

@OHJI IONOJHUTENIBHON JIUTEpaTyphl BKJIIOYAaeT IOMHMMO Y4eOHON JHUTEepaTypsl
oduUaNbHbBIE, CHPaBOYHO-OMOMMOTpaduyecKue, CIEeHATU3UPOBAHHBIE OTEYECTBEHHBIE U
3apyOexHbIe EPUOANUECKHE U HHPOPMAIIMOHHBIE U3/IaHuUSs.

NudopmaniioHHO-OMOTMOTEYHBI  IIEHTp 00ecreyrMBaeT CaMOCTOSATEIbHYI0 pPaboTy
oOyuaronuxcs B YHUTAJbHBIX 3ajlaX, MPEJOCTaBJIAs I[IUPOKUM BBIOOp JHUTEpaTyphl IO
aKTyaJlbHbIM HaIlpaBJICHUSAM, a Takke OOecrleunmBaeT JOCTYH K NpodeccHnoHalIbHbIM 0a3zam
TAHHBIX, TH()OPMAITMOHHBIM, CTIPABOYHBIM U MIOMCKOBBIM CHCTEMaM.

Kaxxnprit obydaromuiicsi obecreueH CBOOOIHBIM JOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOI
uMeercss Joctynm K cetu MHTepHET W K 3ieKTpoHHO-OMOmmoreunoit cucrteme (DBC)
YHuBepcurera, KOTOpas COAEPKHUT pa3jIMyYHblE W3JaHUS TI0 OCHOBHBIM H3Y4aeMbIM
JUCITUTIIINHAM U C(OPMHPOBAHA 10 COTJIACOBAHMIO C MPABOOOJIAIATEIIMU yIeOHON U y4eOHO-
METOJMYECKOMN JTUTEPATYpPHI.

Jnst  OGojee  TOJIHOTO W OMEPATHUBHOTO  CIPABOYHO-OMOIMOTpaPUIECKOTO U
nHpopmanmonHoro obcmyxuBanusi B MBI peasm3oBana TexHOJIOTHS DJIEKTPOHHOM JTOCTaBKH
JOKYMEHTOB.

DJIeKTPOHHBbIe HH(OPMALIMOHHBIE PeCyPChl, HCIIOJb3yeMble B Mpoiecce 00y4eHust

No DJIEKTPOHHBIN PexBu3uThI TorOBOpa (HOMED, XapakTepucTuka
pecypc JlaTa 3aKJIFOUYEHHUs], CPOK 6ubnanoreyHoro Gouaa, JOCTYI
NecTBUs), cchlika Ha cait OBC, | K KOTOpoMy IpenoCTaBIseTCs
CyMMa JIOrOBOPa, KOJIMYECTBO JIOTOBOPOM
KITFOUe
DNEeKTPOHHO- [IpuHagIe)XHOCTh - CTOPOHHSA Komnexkuuu: «Xumus» - u3z-Ba
oubnnoTeyHast PexBusutsl norosopa - OO0 HOT, «Xumusay» - u3g-sa
cuctema (9bC) «U3narensctBo «Jlauby», moroBop | Jlaboparopus 3HaHUH,
«JIAHb» Ne 33.03-P-2.0-1775/2-10 «Xumus» - u3a-sa «JIAHDby,
oT 26.09.2019r. «Xumusin-KHUTY (Kazanckwii
CymmMma norosopa — 642 083-68 HallMOHAJILHBIN
Cpok neiicTBusi ¢ «26» CEHTAOpsT | UCCleI0BATENbCKUI
2019r. mo «25» cents10pst 2020r. | TeXHOJIOTUYECKUN
Ccpuika Ha cant ObC — YHHUBEPCUTET), « XUMUA) - U3~
http://e.lanbook.com Ba DUSMATJIUT»,
KomuuectBo kmoueil - gnocryn mis | «HpopmaTukay - u3a-a
3apPETUCTPUPOBAHHBIX «JIAHbY, «MudpopmaTuka»-
noJsibzoBateneit PXTY ¢ moboro HanmonaneHelit OTKpBITHII
KOMIIBIOTEPA. Yuusepcurer «MHTYUWUTY,
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JlonoJiHuTENbHBIN

Horosop Ne 33.03-P-3.1-
2217/2020 ot 02.03.2020 .
CymmMma noroBopa- 30 994-52
Cpok nercTBus

¢ «02» mapra 2020 .

1o «25» centsiops 2020 r.
Ccpuika Ha cailt ObC —
http://e.lanbook.com
KonunuecTBo Kirovent - goctyn uist
3apEruCTPUPOBAHHBIX
nonp3oBareneit PXTY ¢ moboro
KOMITBIOTEpA.

Jorosop Ne 33.03-P-3.1-
217372020

CymmMma noroBopa — 747 661-28
Cpok nerictBus [JoroBopa

¢ «26» centsa6ps 2020r.

1o «25» cents6ps 2021r.
Ccpuika Ha caidt ObC —
http://e.lanbook.com
KonundecTBo Kitovent - goctyn Juist
3aperucTpUpPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIbIOTEpA.

VYV naneHHblid 10CTyN OCTE
MEPCOHAIBHON pErucTpaly Ha
cante OBC.

«HKEHEPHO-TEXHUYECKUE
Hayku'"-u3a-sa «JJAHby,
«Teopetnueckass MexaHUKa»-
n3a-Ba «JIAHby», DxoHomuka u
MEHEPKMEHT»- u3/1-Ba Jlamkos
n K., a Taxke oTaeIbHBIC
W3JIaHUSI B COOTBETCTBUU C
JoroBopom.

DNEKTPOHHO - [IpuHanne:xHOCTh — cOOCTBEHHAs! | DJIEKTPOHHBIE BEPCUU Y4EOHBIX
OnbIMoTEeYHAS PXTY. Y HaY4YHBIX MU3JIJaHUN aBTOPOB
cuctema MBI Cchuika Ha caiit 9bC — PXTY no Bcem OOII.
PXTY num. http://lib.muctr.ru/
J.M.MengeneeBa Joctyn ais nosib3oBaTeneit
(ma 6aze AUBC PXTY c¢ moboro koMIproTepa
«HpOucy)
Nudopmannonno- | [IpuHaane:xHOCTh CTOPOHHSS. DnekTpoHHas 6ubIMoTeKa
CIpaBOYHas PexBuzutel kouTpakta — OO0 HOPMAaTUBHO-TEXHUYECKUX
cucreMa «HMHDOPMITPOEKT)Y, n3nanuid. Conmepxutr Oosee
«TEXOKCIIEPT» | xonTpakt Ne 189-2647A/2019 40000 HaTMOHAJIBHBIX
«Hopwmsl, npaBuna, | Ot 09.01.2020 1. crangaproB u ap. HT/]
CTaHJapThI Cymma norosopa — 601110-00
Poccun». C «01» suBaps.2020 1.

no «31» nexabps 2020 r.

Ccrika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
KommuectBo kiroueit — 5
JUEH3UH + JIOKAJIbHBIN JOCTYI C
komnbroTepos MBI,
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OneKTpoHHas [IpuHauIeKHOCTD — CTOPOHHSA B OB/ nocTynHsbl 31€KTPOHHbIE

o6ubnmoTteka PexBusutel norosopa — ®PI'bY BEPCHUM uccepTaluit
mucceprauuit (ObJ] | PI'b, Jorosop Ne 33.03-P-3.1- Poccuiickoit 'ocynapcTBeHHOM
PI'b). 2173/2020 OMOIMOTEKHU:
CymmMma norosopa - 398 840-00 ¢ 1998 roga — o
C «16» maprta 2020 1. CIELUATBHOCTSAM:
no «15» mapra 2021 r. "JKOHOMUYECKHUE HAYKH",
Ccpuika Ha caiit ObC — "FOpuanueckue Hayku'",
http://diss.rsl.ru "Ilegarornueckue Hayku'" u
Konunuecto xiroueit — 10 "Ilcuxonoruyeckue Hayku'";
muneH3uit + pacrneuvatka B MBI, ¢ 2004 roxa - mo BceM

CHIEIHATLHOCTSIM, KpOMe
MEMIIMHBI ¥ hapMaIuy;

¢ 2007 roma - mo BceM
CIIENIHAILHOCTSM, BKIIFOYas
paboTHI IO MEUITMHE U

dbapmarnuu.
bJ1 BUHUTHU PAH | [Ipunamiie:;xHOCTb CTOPOHHSISA, Kpynneitmas B Poccun 6a3
PexBusutel norosopa- BUHUTU | naHHBIX IO €CTECTBEHHBIM,
PAH TOYHBIM U TEXHUYECKUM
Jorosop Ne 33.03-P-3.1- HaykaM. Bxirogaet matepuainsl

2047/2019 ot 25 despans 2020 r. | PX (PedepaTuBHoro KypHana)
Cymma gorosopa - 100 000-00 BUHUTHU c 1981 r. O6muii

C «25» depans 2020 r. o6bem b/l - 6omee 28 mH.

o «24 » deBpans 2021 r. JIOKYMEHTOB

Ccblika Ha caiT-
http://www.viniti.ru/
KonnuecTBo kimrouei —
JIOKAJIbHBIN TOCTYI IS
nosb3oBareieit PXTY B UBL]

PXTY.
Hayuno- [IpuHa1€KHOCTh — CTOPOHHSS Hayunas snextpoHHas
3JIEKTPOHHAs PexBu3uThl norosopa — oubmmoreka eLIBRARY.RU -
OonbamoTeKa OOO Hay4nas 31neKTpoHHas 3TO KPYHNHEUIIIHI POCCUINCKUI
«eLibrary.ru» OoubmnoTeKa, nH(pOpMaIMOHHO-
norosop Ne 33.03-P-3.1 QHAJIMTUYECKUM TOpTAJl B
2087/2019 00nacTH HayKH, TEXHOJIOTHH,
CymmMma norosopa — 1100017-00 MEIUIIMHBI 1 00pa30BaHuUs,
C «01» suBaps 2020 r. cojepranui pedeparsl U
o «31» nekadps 2020 r. [IOJIHBIE TEKCTHI OoJiee 29 MIIH
Ccbuika Ha callT — HAy4YHBIX cTaTel U MyOJIMKAILINA,
http://elibrary.ru B TOM UHCJIE JIEKTPOHHBIE
KonunuectBo kintouen — 1ocTyn Bepcuu 6oiiee 5600 poccuiickux
Juis monbs3oBarenerd PXTY no IP- | HaydHO-TEXHUYECKUX
aZpecaM HEOTrpaHUYEH. JKYPHAJIOB.
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7 CnpaBouHo- [IpuHaie)xHOCTh CTOPOHHSS- CrpaBo4HO-TIpaBOBasi CUCTEMA
npaBoBas cuctema | JloroBop Ne 174-2475A/2019 10 3aKOHOJATEJIbCTBY
«Koncynprant+» o1 26.12.2019 1. Poccuiickoit denepanumn.

Cymma norosopa - 927 029-80
C «01» suBaps 2020 1.

o «31» nexadps 2020 r.
Ccplika Ha calT-
http://www.consultant.ru/
Konunuecto xiroueit — 50
MI0JIb30BATEIbCKUX JIMIIEH3UH 110
IP-anpecam.

8 CnpaBouHo- [IpuHaIe)XKHOCTH CTOPOHHSS ["apanT — crpaBOYHO-TIPaBOBAs
npaBoBas cuctema | JloroBop Nel66-2359A/2019 CHCTEMa T10 3aKOHOIATEIHCTBY
IapanT» ot 23.12.2019 1. Poccuiickoit ®enepanuu.

CymmMma noroBopa - 603 949-84
C «01» suBaps 2020 1.

o «31» nexabps 2020 r.
CchUika Ha CalT —
http://www.garant.ru/
KonnuecTto ximroueit — 50
MOJIb30BATENbCKUX JIMIIEH3UH O
[P-anpecam.

9 DIEeKTPOHHO- [IpuHaIe)KHOCTD CTOPOHHSASI- OnekTpoHHas 6ubIMoTEKa
onbnnoTeyHas «INEKTPOHHOE U3ATEIIbCTBO BKiIrouaeT 6osee 5000
cucrema IOPAWIT» HAaWMEHOBAHWN Yy4eOHUKOB U
M3/1aTebCTBA Jorosop Ne 33.03-P-3.1-220/2020 | y4eOHBIX MOCOOHUH TIO BCEM
"FOPAMT" ot 16.03.2020 r. OTpacysiM 3HaHUM 7151 BCEX

Cymma goroopa - 324 000-00 ypoBHE# npodeccnoHaIbHOTO
C «16» mapta 2020 1. 00pa3oBaHUs OT BEAYIINX

o «15» mapta 2021 r. Hay4YHBIX IIKOJI ¢ COOJTI0/IECHUEM
Cchlika Ha CalT — TpeboBanuii HOBEIX PI'OCoB.
https://biblio-online.ru/

KonundecTBo Kito4eit - foctyn jyist

3aperucTpUPOBAHHBIX

nosib3oBareneit PXTY ¢ moboro

KOMIIBIOTEpA.

10 DNEeKTPOHHO- [IpuHaaIeKHOCTH CTOPOHHSSA- KoMIiekT u3ganuii, BXOSIINX
O6ubimoTeyHast 00O «Ilonurexpecypce» B 0a3y aHHBIX «DJIEKTPOHHAs
cucremMa Horosop Ne 33.03-P-3.1-218/2020 | OubnuoTexa TEXHUUYECKOTO
«KoHcynpTaHnT Ot «16» mapta 2020 r. BV3an».

CTYACHTa» CymmMma norosopa-36 500-00
C «17» maprta 2020 r.

no «16» mapra 2021 r
CcrlUIKa Ha CalT —
http://www.studentlibrary.ru

KoaunuecTBo Kiroueii - AOCTYII 1A

3aperuCTPUPOBAHHBIX
noJjp3zoBareneit PXTY ¢ moboro
KOMIIbIOTEpA.
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11

DNEeKTPOHHO-
OuoOIMoTeUHAS
cucrema
«ZNANIUM.COM
»

[IpuHaUIe)KHOCTD CTOPOHHSAS-
000 «3HAHHUYM»,

Horosop Ne 4309 »6¢ 33.03-P-3.1-
2215/2020

oT «20» mapta 2020 r.

Cymma norosopa-30 000-00

C «20» mapta 2020 r.

no «19» mapra 2021r

Ccpbuika Ha calT —
https://znanium.com/

KonunuecTBo Kirovent - goctyn uist
3aperuCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

Komnexnust nznanuii y4eOHHKOB
U Y4eOHBIX TOCOOUI TIO
Pa3IMYHBIM OTPACIISIM 3HAHUN
JUISL BCEX YPOBHEH
npodeccnoHaIBEHOTO
00pazoBaHusl.

12

NudopmanrionHo-
aHAJIUTHYECKas
cucTeMa Science
Index

[TpuHAIICKHOCTH CTOPOHHSIS-
00O «HayuHas anekTpoHHast
OnOIMOTEKA»

Horosop Ne SIO-364/19 33.03-P-
3.1-2103/2019

oT «17» despans 2020 r.
CymmMma orosopa-90 000-00
Cpok aeicTus

¢ «17» dpepans2020 r.

o «16» despans 2021 .
Ccblika Ha calT —
http://elibrary.ru

KonnuecTBo kimrouen —
JIOKAJIbHBIN TOCTYM JUIst
coTpyaHukoB MbBI]

JrcTannmoHHas moAIepKKa
MyOJTUKAIIMOHHOW aKTUBHOCTH
MpernoiaBaTesieil yHUBEPCUTETA

13

M3narenncTBO
Wiley

[IpuHaIe)KHOCTH CTOPOHHSISL.
HanwmonansHas moamnucka
(Muno6puayku+ PODI)
HNudopmanronHoe mucbrMo
PODU ot 07.07.2020 1. Ne 694

C «01» ssaBaps 2020 r.

o «31» nexadbps 2020 r.

CchllIKa HaA CalT —
http://onlinelibrary.wiley.com/
KonuuectBo xiroueii - 10CTyn a1
noas3oBareneit PXTY no IP-
azpecaM HeorpaHu4deH. Bo3moxeH
YAAJIEHHBIN JOCTYI MOCIIEe
VHJUBUIyaJIbHOW PETUCTPALINH.

KOJ'IJ'ICKHI/IH JKYPHAJIOB I1I0 BCEM
o0acTIM 3HaHHI>i, B TOM YHCJIC
HN3BCCTHBIC XXYPHAJIBI 110 XUMHUH,
MaT€prualIOBCACHUIO,
B3pbIBUATBIM BCIICCTBAM U AP.

14

QUESTEL ORBIT

[IpuHaIEKHOCTH CTOPOHHSIA.
HanmonansHas moamnucka
(MunoOpnayku+ PODU)
NudopmanronHoe mucsMo
POOU ot 09.10.2020 1. Ne 1162
C «01» suBaps 2020 1.

o «31» nexadps 2020 r.
Ccbuika Ha caT —
https://orbit.com

ORBIT sBusercs ri100aabHbIM
OTIEPaTUBHO OOHOBIISIEMBIM
MaTEHTHBIM NOPTAJIOM,
ITO3BOJISIFOILUM OCYLIECTBIISTh
IIOUCK B IIEPEYHE 3asBOK Ha
MAaTEHThI, MOJTYyYEHHBIX,
npubnuzurensHo, 80-
MAaTEHTHBIMU YUPEKICHUSIMU B
pa3IMYHBIX CTpaHaxX MUpa U
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KosmmuecTBo kitouen — 10cTyn
s rmoab3oBarened PXTY no IP-
azpecaM HEOTPaHUYEH.

IIPEIOCTABIICHHBIX IPAHTOB.

15 American Chemical | [IpuHaieKHOCTh CTOPOHHSIS. Konneknus xypHajioB 110
Society HaunonaneHas nmoanucka XUMHH ¥ XUMUYIECKON
(Munobpuayku+ PODI) texHosnoruun Core +
HNudopmanroHHoe mucbMo u3JarenpeTBa American
PO®U ot 25.06.2020 1. Ne 637 Chemical Society
C «01» suBaps 2020 1.
o «31» nexabps 2020 r.
Ccpuika Ha calT —
http://www.acs.org/content/acs/en.
html
KosmuecTBo Kimrouei — nocryn
quig nnonb3osatenedt PXTY mo ip-
ajZipecaM HEOTpaHUYEH.
Hacrpoiika ynanenHoro pocrymna:
https://pubs.acs.org/page/remoteac
cess
16 baza nanHbIX [TpuHaAIe)XKHOCTH CTOPOHHSIS. CTpyKTypHO-XUMHUYECKas 0aza
Reaxys u Reaxys HammonansHas noanucka JTaHHBIN Reaxys BKiItoUaeT B
Medicinal (Muno6puayku+ PODI) ce0s CTPYKTYpHYIO 6a3y
Chemistry Nudopmanmonnoe mucrMo JAHHBIX XUMUYECKUX
Kommnanuu Elsevier | PODU ot 10.07.2020 1. Ne 712 COEIMHEHUN U UX
C «01» saBaps 2020 r. AKCIIEPUMEHTAIbHBIX CBOMCTB,
o «31» nexadps 2020 r. pedepaTuBHyIO 6a3y
Ccblika Ha calT — KYPHAJIbHBIX U MaTEHTHBIX
https://www.reaxys.com/ nyonuKanuii, 6a3y XUMUYECKUX
KonunyecTBo kimroyen — 1octyn peakuuii ¢ pyHKIueH
1u1st mons3oBateneid PXTY no [P- | mocTpoeHus miaHa CUHTE3a.
ajJipecaM HEOrpaHUYEH. Monynbs 6uoI0THYeCKn
Y naneHHbli 10CTYII. aKTHBHBIX COCAUHEHMI,
OMOJIOTUYECKUX MUIICHEH,
(bapMaKoIOTUYECKUX CBONCTB
XUMHYECKUX COCTUHEHUI
Reaxys Medicinal Chemistry
ABJISIETCS] KpYIHEHILIel B MUpe
0a301 JaHHBIX.
17 Pecypcni [IpuHaIEKHOCTH CTOPOHHSIA. OTKpBIT JOCTYII K pecypcam:
MEKTyHApOAHOM HanunonanpHasg noanucka WEB of SCIENCE —
KOMITaHUH (Muno6pnayku+ POON) pedepaTuBHAS U

Clarivate Analytics

NudopmanronHoe mucsmMo
PODU ot 07.07.2020 r. Ne 692

C «01» suBaps 2020 1.

o «31» nexabps 2020 r.

Cchlika Ha CalT —
http://apps.webotknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11j12TUYmdd7b
UatOlJ&preferencesSaved=
KonnuecTBo kimtoueit — nocryn

HayKoMeTpHueckas 0a3a
JTAHHBIX.

MEDLINE — pedeparuBnas
0a3a JaHHBIX M0 MEUIMHE.
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s moab3oBatened PXTY mo IP-
azpecaM HEOTPaHUYEH.
Y naJieHHBIN TOCTYIL.

18

ONEeKTpOHHBIE
pecypcsl
M3JIaTeIbCTBA
SpringerNature

[IpuHaUIe)KHOCTD CTOPOHHSSL.
HaumonansHas noanucka
(Munobpuayku+ PODI)
HNudopmanroHHoe mucbMo
PO®OU ot 17.07.2020 1. Ne 743

C «01» suBaps 2020 1.

o «31» nexadps 2020 r.

Ccpuika Ha calT
http://link.springer.com/
KonundecTBo Kirouent - foctyn uist
nons3oBarened PXTY o IP-
azpecaM HeorpaHudeH. Bo3moxeH
YIAJIEHHBIN JOCTYII.

- [TomHOTEKCTOBAA
KOJUICKIIHSI SJICKTPOHHBIX
XKYpHAJIOB Springer 1mo
Pa3ITUYHBIM OTPACIISIM 3HAHUI
(2019 1.)
http://link.springer.com/
ITomHOTEKCTOBAS KOJUICKIIUS
xKypHasoB (apxuB 1893-1945)
http://link.springer.com/

- [TomHOTEKCTOBBIE 85
»kypHanoB Nature Publishing
Group
https://www.nature.com/siteinde
x/index.html

- Komneknns HaydHBIX
MIPOTOKOJIOB TIO PA3TMIHBIM
OTpacisiM 3HaHUM Springer
Protocols
http://www.springerprotocols.co
m/

- Kosneknust HaydyHbIX
MaTepuaioB B 00JIacTH
(bU3NYECKUX HAYK U
WHXWHUPUHTA Springer
Materials (The Landolt-
Bornstein Database)
http://materials.springer.com/
- [TonubIi qOCTYM K
CTaTMYECKUM U JUHAMUYECKUM
CIPABOYHBIM H3JIaHUSM IO
0001 Teme

- PedeparuBnas 6a3za
JAHHBIX 110 YUCTOM U
MPUKIATHON MaTeMaTHKe
zbMATH http://zbmath.org/

- Nano Database
https://goo.gl/PdhJdo
[ToHOTEKCTOBAS KOJUIEKITHS
KHUT U3JaTeIhCTBA
SpringerNature 1o pa3jaH4HbIM
oTpacinsaM 3HaHui (2019 1.)
http://link.springer.com

19

baza ganHbIX
SciFinder
KOMIIAaHUH
Chemical Abstracts
Service

[IpuHaANEKHOCTH CTOPOHHSISL.
HanuonansHas noanucka
(Muno6pnayku+ POON)
WndopmanroHHoe nucsMo
PODU ot 25.06.2020 r. Ne 635
C «01» suBaps 2020 1.

1o «31» nexabps 2020 r.

SciFinder = —  MOUCKOBBI
CEepBHLC, obecrneunBaroIuii
MHOTOAQCTIeKTHBIA TOUCK Kak
o6ubnmorpaduueckont

uH(pOpMaIuy, TaK u
UHPOpPMALIUU TI0 XUMHUYECKUM
peaKIusM, CTPYKTYPHBIM
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Cchulka HA caiT —
https://scifinder.cas.org
KosmmuecTBo Kimtouei — 1ocTyn
Jutst mosib3oBatenet PXTY mo IP-
azpecam U MepCOHAIBHOMN
pEerucTpaIym.

COCIMHCHHUSAM M  IIATCHTaM.
OcHoBHas TeMaTHKa
00LIMpPHOTO IIOMCKOBOT'O

MacCHBa — XHMHUS, a TAKKE P
CMEXKHBIX JUCLHMIUIMH, TaKHX
Kak MaTepualoBECHHE,
onoxuMusg U OHMOMEIULIMHA,
dbapmakosorus, XUMUYECKas
TEXHOJIOTHUsI, (PU3HKA, T€OJIOTHS,
METaJUTYPTHUsl U IpyTHE.

20 Komnexkuun [IpuHanneXxHOCTh CTOPOHHSIS. «Freedom Collection»
W3/1aTeIbCTBA HarnmonaisHast o immcka — MMOJTHOTEKCTOBAS KOJIICKITUS
Elsevier Ha (Muno6pnayku+ POON) IEKTPOHHBIX )KYPHAIIOB
mwiaropme NupopmanrionHOE MUCHEMO uznatenscTBa Elsevier mmo
ScienceDirect PO®OU ot 07.07.2020 1. Ne 772 Pa3IUYHBIM OTpacisiM 3HaHUH,

C «01» ssaBaps 2020 r. BKIrouaromas He meree 2000
o «31» nexabps 2020 r. HAaUMEHOBAaHUN JEKTPOHHBIX
Ccbuika Ha cauT — JKYPHAJIOB.
https://www.sciencedirect.com «Freedom Collection eBook
KonuuecTBo kimtoueit — moctym collection» — conepxut Goiiee
1u1st mons3oBateneid PXTY no IP- | 5 000 kaur no 24 pa3nudHbIM
anpecaM. Y TaJ€HHbINA TOCTYII. MPEAMETHBIM 00JIacTsIM
€CTECTBCHHBIX, TEXHUYECKUX U
MEIUIIMHCKUX HayK.
Hoctyn k apxuBam 2015-2019
IT.
22 American Institute | [IpuHaIEKHOCTH CTOPOHHSISL. Konneknus »xypHaaoB 1o
of Physics (AIP) HannonansHas moanucka TEXHUYECKUM U €CTECTBECHHBIM

(Muno6puayku+ PODI) HayKaM H3/1aTelbCTBa
NudopmanronHoe mucbsmMo AMEpHUKaHCKOTO MHCTUTYTA
PODU ot 19.10.2020 Ne 1188 ¢busuku (AIP).
C «01» ssaBaps 2020 r.
o «31» nexadbps 2020 r.
C «01» ssaBaps 2020 r.
o «31» nexadbps 2020 r.
Cchlika Ha CalT —
http://scitation.aip.org
KonuuectBo kitoueii — 1ocTyn
1 nnoab3oBatened PXTY mo IP-
azipecaM HEOrpaHUYEH.
Hactpoiika ynaneHHoro gocrymna:
https://www.scitation.org/remote-
access

23 Scopus [IpuHaIEKHOCTH CTOPOHHSS. MyabTHANCHUTITHHAPHAS

HanmonansHas moamnucka
(MunoOpnayku+ PODU)
NudopmanronHoe mucsmMo
PO®U ot 19.10.2020 1. Ne 1189
C «01» suBaps 2020 1.

o «31» nexadps 2020 r.
Ccbuika Ha caT —
http://www.scopus.com.

pedepatuBHas u
HayKOMeTpHu4ieckas 6asa
JTAHHBIX H3/1aTEIbCTBA
ELSEVIER
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KosmuecTBo kitoueit — 10CTyn
Jutst mosib3oBatene PXTY no IP-
azpecaM HEOTpaHUYEH.

Y naJIeHHBIN TOCTYIL.

24

Royal Society of [TpuHAIIEKHOCTH CTOPOHHSIS. Komrekumst ~ Bkmowaer 44
Chemistry HanmonanpHas noanucka JKypHaa. Temaruka:
(Koponesckoe (MunoOpHayku+ PODN) OpraHuyeckas, aHaJIUTUYecKas,
XUMUYECKOe HNudopmanroHHoe mucbMo du3udeckass Xumus, OHOXUMHUS,
o0rm1ecTBo) PO®®OU ot 20.10.2020 1. Ne 1196 | sanekTpoxumus, XUMHUYECKHE
C «01» suBaps 2020 1. TEXHOJIOTHH.
o «31» nexabps 2020 r.

CchblIKa Ha CalT —
http://pubs.rsc.org

KonundecTBo Kirouent - goctyn uist
noib3oBarenei PXTY 1o IP-
ajipecaM HEOTPAHUYCH.
Hacrpoiika ynanenHoro nocryna:
https://www.rsc.org/covid-19-
response/publishing-remote-
access

becnnaTHble apXUBHBIE KOJUIEKIIMU, TpUOOpeTeHHbIe MUHOOpHAYKH /17151 BY30B

ApxuB W3narenbctBa American Association for the Advancement of Science.llaker
«Science Classic» 1880-1996

ApxuB U3narensctBa Annual Reviews. [1aker «Full Collection» 1932-2005

ApxuB m3garenbctBa MHctutyra dusuku (BenukoOpuranwms). Ilaker «Historical Archive
1874-1999» ¢ mepBoro BhIMyCKa KaXA0r0 KypHaia no 1999, 1874-1999

ApxuB wm3parenbctBa Nature Publishing Group. Ilaker «Nature» ¢ mepBoro BhITycKa
neporo Homepa 1o 2010, 1869-2010

ApxuB m3ngatenbctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIIMYCKa KaXX10T0 XypHana rmo 1995, 1849-1995

ApxuB wusnarenbctBa Sage. Ilaker «2010 SAGE Deep Backfile Package» c¢ mepBoro
BBIIMYCKa KaX10T0 XypHaiua 1o 1998, 1890-1998

ApxuB uznarensctBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BbITycKa
Ka)kJ0Tro xypHaia o 1996, 1798-1997

ApxuB um3narenbctBa Cambridge University Press. Ilaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BbIITycKka Kaxxaoro >xypHaia mo 2011, 1827-2011
Apxus xypHanoB Koponesckoro xumudeckoro obuiectsa(RSC). 1841-2007
ApXUB  KOJUIGKIIMM JKYypHAJIOB AMEPHUKAHCKOTO Teo(U3UYECKOTOo  COI03a
npenocTaBisieMblit u3garenbcTBoM Wiley Subscription Services, Inc. 1896-1996

(AGU),

becruatHble ouianbHble OTKPBIThIE pecypchl MHTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/
Pecypc oobequnser 6onee 10000 HaydHBIX )KypHAIOB MO pa3iMYHBIM OTPACIISAM 3HAHUM
(oxono 2 MuITHOHOB cTateil) n3134 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/
B 0aze pasmemeno Oonee 3000 KHUT 1O pa3iIU4YHBIM  OTpacisM
MPeJOCTaBICHHBIX 122 HayYHBIMH U3/1aTEIbCTBAMU.

3. BioMed Central https://www.biomedcentral.com/
baza nannbix Bkmouaer Oosiee 300 pereH3MpYEeMBIX >KYpHAJIOB IO OHMOMEIHIIMHE,
MEIMILMHE U €CTeCTBEHHbIM HaykaM. Bce crtaTbu, pa3MmelneHHble B 0a3e, HaXOAATCS B
cBOOOJTHOM JIOCTYTIE.

3HAHUM,

214


http://pubs.rsc.org/
https://www.rsc.org/covid-19-response/publishing-remote-access
https://www.rsc.org/covid-19-response/publishing-remote-access
https://www.rsc.org/covid-19-response/publishing-remote-access
http://doaj.org/
https://www.doabooks.org/
https://www.biomedcentral.com/

4. DnexTpoHHBINA pecype arXiv https://arxiv.org/
KpynHeiimum OecriiaTHBIN apXUB JIEKTPOHHBIX HAYYHBIX MYONUKAIUi 1O paszienam
¢u3uKK, MaTeMaTHUKU, UHPOPMATUKH, MEXaHUKU, acTpOHOMHHM H Ouojoruu. Wmeercs
MOJIPOOHBI TEMaTHUECKUI KaTajJor ¥ BO3MOXHOCTh TOMCKA CTaTeil MO MHOXECTBY
KpUTEPUEB.
5. Koanexuus xxypnanos MDPI AG  http://www.mdpi.con/
MHoroMCIUIIITUHAPHBIA TU(PPOBOIN M3IATEIBCKUN PECYpC, SIBISETCS TIaTPOpPMOM s
peleH3UPYEMBbIX HAy4YHBIX KYpPHAJIOB OTKpBITOro noctymna, usfatromuxcs MDPI AG
(bazens, IlBeitmapust). M3pmatenscTBO BhIMyckaeT Oosiee 120  pa3zHoOOpa3HBIX
AJIEKTPOHHBIX KYPHAJIOB, HAXOJSILUXCSI B OTKPBITOM JIOCTYIIE.
6. WzmarensctBO ¢ OTKpBITEIM noctynoM InTech http://www.intechopen.com/
[IepBoe u kpymHeiiliee B MUpe U3AATEILCTBO, MYOJIMKYIOIEE KHUTH B OTKPBITOM
nocrytne, okoJsio 2500 HayunbIx u3ganuil. OCHOBHAsI TeMaTUUYECKasi HAIPABJICHHOCTb -
(u3nyecKne U TEXHUYECKHUE HAyKH, TEXHOJIOTUHU, METUIIMHCKUE HAYKH, HAYKH O KU3HHU.
7. baza ganabix xumudeckux coequnenuid ChemSpider http://www.chemspider.com/
ChemSpider — 310 OecruiaTHas xuMHueckas 0a3a JaHHBIX, IPEIOCTABIIAIONIAs OBICTPHII
noctyn K Oonee yeMm 28 MHJUIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOM
nHpopManuu. Pecypc npunamiexur KoposneBckoMy XUMHUYECKOMY OOIIECTBY
Benuko6purtanuu (Royal Society of Chemistry).
8. Komnexmus xxypnanoB PLOS ONE http://journals.plos.org/plosone/
PLOS ONE - kosiekuusi >KypHaJoB, B KOTOPBIX MYOJIMKYIOTCS OTYEThl O HOBBIX
HCCIIEIOBAaHUSAX B 0O0JacTH €CTeCTBEHHBIX HayK M MeAuIMHbL. Bcee KypHaibl
pasmenieHsl B cBoOomHOM jgoctyrne (Open Access), Bce CTaTbU MPOXOMIST CTPOTOE
Hay4yHOE€ peleH3UPOBaHNE.
9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/
BengomctBo no narentam u ToBapHbM 3Hakam CIIIA — USPTO — npenocrasiser
CBOOOJTHBIN JOCTYIT K aMEPUKAHCKUM ITaTEHTaM, OIyOJMKOBaHHBIM ¢ 1976 T. 1o
HaCTOSIIee BPEMSL.
10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
[Tarentbl (OO maTeHTHBIE 3asBKH) Oosiee S50 HaIMOHAIBHBIX W HECKOJIBKUX
MEXAYHApOJHBIX MATEHTHBIX OIOpO, B TOM 4YHCIE MOCHHbIE TeKcThl maTeHtoB CIIIA,
Poccuu, @panuuu, Anonuu u np.
11. ®enepanbublil WHCTUTYT MIPOMBIIIJICHHON COOCTBEHHOCTH (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
HNudopmanmonnsie pecypebt DUIIC cBobo1HOTO AOCTYMA:
— DOmnextpoHHble Oroietenu. M3ooperenus. [lonesnsie Moaemnu.
—  OTKpBbITBIE peecTpbl POCCUICKUX U300pETEHUI U 3asIBOK Ha H300PETEHHUS.
— Pedepatsl poccuiickux maTeHTHBIX JOKYMEHTOB 3a 19942016 rr.
— IlonmHble TEKCTHI POCCHMCKMX MATEHTHBIX JOKYMEHTOB M3 IMOCIEAHEro OQUIUAIHLHOTO
OrOJITIeTeHS.

5.4. KonTposb KadecTBa OCBOCHHSI NporpaMmbl crnemuajgurera. OuneHo4yHbIe
CpeacTBa.

KoHTposp KadecTBa OCBOEHMS MPOrpaMMbl CIIELMATIMTETa BKIIOYAET B ce0sl TEKyIui
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHYI0 M HUTOTOBYIO (TOCYJAapCTBEHHYK) MTOTOBYIO)
aTTecTalio0 00YJarOIIUXCsl.

Texkymuii KOHTPOJb YCIIEBAa€MOCTH OO0ECIEUMBACT OIICHWBAHUE XOJa OCBOEHHS
JUCUMIUIMH M TPOXOXKACHUS IMPAaKTUK, NPOMEXYTOUYHas arTecTanus OOyJaroluuxcs —
OILICHUBAHHE TMPOMEXYTOUHBIX M OKOHYATEIBbHBIX PE3YJIbTATOB OOYYEHHUS MO JUCIHILIMHAM,
MIPOXOXKJICHUS MTPAKTUK, BBITIOJIHEHHS YU€OHBIX HAYUYHBIX MCCIIEIOBaHUM.

HopmaTuBHO-MeTOIMUeCKOe  OOeclieueHue  TEKYIIero  KOHTPOJS — YCIIEBA€MOCTH,
npomexxyrounoit arrectauuu u I'MA obyuaromuxcs no OOII cnenmanuTeTa oCyIiecTBiIseTcs B
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cootBercTBUU ¢ PI'OC BO 1 10KaNbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuii KOHMPONL, NPOMENCYMOUHAS AMMECMAYU U AMMeCMayuoOHHble UCNbIMAHUS
Umoeo8ol (2ocyoapcmeennol umozoeot) ammecmayuu evinycknuxos OOII cneyuanumema

Texymuii KOHTPOJb ¥ TPOMEKYTOYHAsl aTTecTalus IO BCEM BUIaM Yy4eOHOU
JESTELHOCTH OOYUYaIOIIMXCA OCYIIECTBIISIETCS B COOTBETCTBUU ¢ TpeboBanusmu [lonoxkenus
O pEUTHUHIOBOM cHCTEME OLIEHKM KauyecTBa y4uyeOHOW paboTel cTyaeHToB B PXTVY
nM. /I.1. Menneneesa, npuHaTtoro pemenneM YueHoro coera PXTY mm. J[.M. MenneneeBa
o1 26.02.2020, mnporoxos Ne 8§, BBeaeHHOro B JeiicTBUe npukazoMm pekropa PXTY
uM. [.1. Menneneesa ot 20.03.2020 Ne 27 O/I.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OOYy4JaIONIUXCsS OOCCIICYMBACT OICHKY YPOBHS
OCBOCHMSI  JUCIMIUIAH, TPOXOXKICHUS TMpakTuK, BboimoidHeHuss BKP wu  npoBoautcs
MpenogaBaTesieM Ha JI000M M3 BUIOB Y4eOHBIX 3aHATUN. [lo pe3ynbTaTam TEKyIIEero KOHTPOJIS
YCIIEBAaEMOCTU TPU pa3a B CEMECTp JUII BCEX KypCOB MO BCEM JUCIHIUIMHAM TIPOBOIUTCS
aTTecTaIus 00yJaronIuxcsl.

[IpomexxyTouHast arrecTanus MPOBOIUTCS B (OpME DK3aMEHOB, 3aU€TOB C OLIEHKOW M
3a4€TOB JIJIsl BCEX KYpPCOB IO JUCIUIUIMHAM U MPAKTUKaM, TPEAYCMOTPEHHBIM y4e€OHBIM TIJIaHOM
cnenuanbHOoCcTH 18.05.02 XuMuueckass TEXHOJOTHsS MATEepUajOB COBPEMEHHOW SHEPIEeTHKH,
comeranm3amust  Ne 5 «PagmanpoHHass XUMHUS M PaJAANMOHHOE MAaTEPHUATIOBEACHUE).
Pe3ynbrathl cmaum 3a4eTOB OIICHMBAIOTCS HA «3aUTEHO», «HE 3aUTEHOY; 3a4ETOB C OIICHKOW U
9K3aMEHOB — Ha «OTIMYHOY, «XOPOILIO», «yI0BIECTBOPUTEIILHOY, «HEYIOBIETBOPUTEIILHOM.

IIpu ocBoenun Hactosimedn OOII cnenuanuTeTa M3ydeHUE YacTU AHMCIUILIMH MOYKET
OBITh 3aMEHEHO Ha OHJIAWH-KYPCHI, MPU YCIOBUM, YTO B pe3yibTaTe OCBOCHHUS OHJIAWH-Kypca
dbopMupyroTCI T€ K€ KOMIIETCHIIMM (YacTH KOMIIETCHIIMI), YTO M B paMKaxX yKa3aHHBIX
mucuuiinH. OHIaliH-Kype JOJIKeH ObITh BRIOpaH U peanu3oBaH B COOTBETCTBUM ¢ [lonoxxeHuem
0 3a4eTe pe3yJbTaTOB OCBOEHUS OTKPBITHIX OHJIAMH-KYPCOB, pealn3yeMbIX 00pa30BaTEIbHBIMU
opranuzanusMu, B PXTY um. .. MenaeneeBa, npuHaToro penieHuem YueHnoro coera PXTY
um. .. MengeneeBa ot 27.03.2020, mpotokon Ne 9, BBEIEHHOr0 B JEHCTBUE MPUKA3Z0M
pektopa PXTY um. JI.1. Menaeneena ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBasieTcss B COOTBETCTBUM ¢ TpeOoBaHusiMU [losiokeHus o mopsake
MIPOBEJICHUSI TOCYAAPCTBEHHOM HWTOrOBOM arTecTalMd MO OOpa3oBaTeNbHBIM MpOTpaMMam
BBICIIIET0 00pa30BaHus — IporpaMmamM OakanaBpuaTa, IporpaMmam ClieluaaIuTeTa, mporpaMmamM
Maructpatypsl B PXTY um. [I.U. MenaeneeBa, npuHATOTO peiieHHeM YueHoro coBera PXTY
um. .. MenaeneeBa ot 30.10.2019, nmpotokon Ne 3, BBEIEHHOr0 B JCHCTBUE MPUKAZOM
pektopa PXTY wum. JI.1. Menneneea ot 14.11.2019 No 646A; IlonoxxeHus o BBIITYCKHOM
KBaIM(UKAIIMOHHOW paboTe A oOydarolmuxcs Mo 00pa30BaTENbHBIM MpOrpaMMaM BBICIIETO
oOpa3oBaHusi — TmporpaMMmaM OakajnaBpuara, MporpamMmaM CIelUaluTeTa, IporpaMmmam
maructparypsl B PXTY um. /I.U. Menaeneesa, npuHATOrO peumeHrueM YueHoro cosera PXTY
um. JI.U. MengeneeBa ot 30.10.2019, mpotokosn Ne 3, BBEIEHHOro B JEHCTBUE MPUKA3Z0M
pekropa PXTY um. JI.1. MenaeneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckaroTcst oOydaromuecs, He UMEIOIINe aKaJeMUYeCKOi 3a/I0JDKEHHOCTH U B
MOJIHOM 00beMe BhITonHuBIIHE yueOHbI Tuiand mo OOII cnenmanurera B cootBeTcTBHN ¢ OI'OC
BO 1o cnemmansHocTn 18.05.02 Xwumuyeckas TEXHOJIOTMS MaTE€pHAlIOB COBPEMEHHOMU
SHEPreTUKH,  ClelHaIn3alus No 5 «PagmanmonHass XuMuss W paJUMalMOHHOE
MatepuanoBenenuey. [ns mnposegenus [MA B yHUBEpCUTETE €XKErogHO (QOPMUPYIOTCS
rocynapcTBeHHble dk3ameHanmonnbie komuccuu (I'DK) m anemnsunonHble Komuccuu. Tembl
BKP otpaxaror akTyanbHble Ipo0IeMbl, CBsI3aHHbIE CO crielranbHOCThI0 18.05.02 Xumuueckas
TEXHOJIOTHSI MaTepUalioB COBPEMEHHOM »sHepreTtuku, crneruanuzanus Ne 2 «TexHomorus
pazzeneHuss 1 NPUMEHEHUE U30TOTOB». YHUBEPCUTET YTBEPKJAET MEPEUEHb TEM BBIITYCKHBIX
KBTM(DUKAIIMOHHBIX paboT, MpeaIaraeMbiX 00yJarommumMes (J1ainee — mepevyeHb TeM), U JOBOJIUT
€ro JI0 CBelIeHUs OOydYalIIUXcs He TOo371Hee uYeM 3a 6 MecsdleB 10 JaThl Havala
roCyJapCTBEHHOI UTOTOBOM aTTeCTALINH.
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Tema BKP nepcoHanbHo Jyist KaK0T0 00y4aroIerocst yrBepKAaeTcsi IPUKa3oM PeKTopa
(mpopekropa 1mo yueOHO# paboTe) M0 YHUBEPCUTETY Mepe] HAYaIOM MPEIANILUIOMHON TPAKTUKH.
JlaHHBIM IIpUKA30M yTBepKaaercs Takke pykoomgurens BKP. Ilepen Havamom BbINOIHEHUS
BKP oOyuaromuiicss COBMECTHO C PpPYKOBOIMTEIEM COCTaBISCT HHIMBUAYaJIbHBINA IUIaH
noArotoBku M BeinoiHeHuss BKP, npenycmaTpuBaromuii ouepeIHOCTh M CPOKH BBIIIOJIHEHUS
oTnenbHbIX yacTed paboThl. Tekct mnosicHurenbHol 3anucku BKP mposepsercs na nHanuuue
HEIpaBOMEPHBIX 3auMcTBOBaHul. [IpoBepka ocyiiecTBisieTcst B coorBeTcTBUM ¢ [losioxxeHuneM o
MOPSIKE TPOBEPKU BBHITYCKHBIX KBATH(PUKAIMOHHBIX PadOT M HAYYHBIX JOKJIAI0B 00 OCHOBHBIX
pe3yibTaTtax MOATOTOBICHHBIX HAayYHO-KBATH(UKAMOHHBIX paboT (amccepranmii) Ha o0beM
3aMMCTBOBAHMS M HX pPa3MEIIEHUsT B  DJIEKTPOHHO-OmOmmoreunoit cucreme PXTY
nM. /I.1. Menneneesa, npuHATeIM pemeHneM YdueHoro cosera PXTY um. .M. Menneneena
ot 30.10.2019, mnporoxkon Ne 3, BBeA€HHbIM B JelcTBHE Mpuka3oM pektopa PXTY
uM. JI.1. Menneneesa ot 14.11.2019 No 646A.

3amura BKP npoBoautcs Ha oTKpbIThIX 3acenanusix ['OK ¢ yuactuem He mMeHee OBYX
Tpeteit ee cocraBa. ['paduk 3ammutel BKP cocraBnsercs mo coriiacoBaHuio ¢ 00y4JaronumMucs u
JIOBOJIUTCSI IO CBEJCHHS oOydaromuxcs He mo3nHee, yeM 3a 30 muel mo Havana pabdotsl ['OK.
Pesynbrater  paGotet  ['DOK  ompenensitorcst  OLIEHKaMH  «OTJIMYHO»,  «XOPOILIOY,
«YIOBIIETBOPUTEIIbHO», «HEYJOBJIETBOPUTEIHHO» U OOBSABISAIOTCA B TOT € JEHb IOCHe
odopMIIEHHsSI B YCTAaHOBJICHHOM TIOPSJIKE MPOTOKOJIOB 3acefaHuii komuccuid. [lo oxoHwaHuwn
pabotsl peacenatens [ DK cocTaBiser oTueT o nmpoaenaHHoN paboTe.

Jlisa oOyuarouiuxcs W3 YHUCla MHBAJIWJOB U JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
3nopoBbsi [MMA mpoBOIUTCA C YY4€TOM OCOOEHHOCTEH WX TICHUXO(DHU3UYECKOTO pa3BUTHA,
WHIUBUAYAIbHBIX BO3MOXHOCTEN U COCTOSIHUS 3/10POBbSL.

[lepeueHb OLICHOYHBIX CPEACTB BKJIIOYAIOT: KOHTPOJIbHBIE BOMPOCHI M TUIIOBBIE 3a/laHUS
JUIA TIPAKTUYECKUX 3aHSATUH, KOHTPOJIBHBIX paboT, 3a4€TOB U 3K3aMEHOB, IPUMEPHYIO TEMATUKY
pedepaToB, KypCcOBBIX pabOT; HWHBIE (POPMBI KOHTPOJS, MO3BOJISIONINE OICHUTH CTEMCHBb
chOpMUPOBAHHOCTH KOoMMeTeHUIUH oOyuaronuxcs. OIeHOYHbIE CPEICTBA BBHIMOJIHEHBI B BUIE
OTAEJBHBIX IOKYMEHTOB, ABJISIIOIIUXCA HEOThemMiIeMoil yacThio gaHHo OOII.

locynapctBenHast WTOrOBasi arTecTalus OOydaromlerocst sBiseTcs oO0s3aTeNbHOM U
OCYILIECTBIISIETCSl  MOCJIE  OCBOEHHUS MIPOrpaMMbl  CHEIUAIUTETa B TMOJHOM OObeMe.
l'ocynapctBenHass uTOroBasi aTTecTallds BKIIOYAeT TMOATOTOBKY U 3alllUTy BBIIYCKHOM
KBaTM(UKAITMOHHONW PaOOTHI.

6. PaOoyue nporpamMMbl IMCHHUIUVINH, NPakTUK U 'UA

PaGouune mporpammbl nucuuiuivH, npakTuk u ['MA (nmepeuncienue AUCHUILIINH, MPAKTUK U
I'MA u3 yueGHOTO TU1aHa):

HNHocTpaHHbIN A3bIK

dunocodus

Hcropus

®dusnueckas KynbTypa U CIOPT

Marematuka

HNudopmaTuka

dusuka

OO01as u HeopraHuvyeckasi XuMus

Opranuyeckasi XuMust

10. ®uznueckass XuMust

11. [loBepXHOCTHBIE SIBIICHUS U JUCTIEPCHBIE CUCTEMBI
12. AHanuTuveckas XuMus

13. NnxenepHas rpaduka

14. Mexanuka

15. DneKTpoTEeXHUKA U MTPOMBIIIICHHAS JIEKTPOHUKA

WX NE WD —
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16.
17.
18.
19.
20.
21.
22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35

37.
38.
39.
40.

41

51.
52.
53.
54.

55.
56.

57.

be3onacHOCTh JKU3HEAEATENBHOCTH

IIpoueccel 1 anmapaTsl XMMUYECKON TEXHOJIOTHH

OOm1ast xuMHuYecKast TEXHOJIOTUS

Cucremsl ynpaBiaeHUs] XMMUKO-TEXHOJIOTMUECKUMU IIPOLIECCAMU

OCHOBBI A7IepHON (U3UKU U IO3UMETPUN

Pagnoxumus

DU3HKO-XMMUYECKUE METO/IbI AaHATIN3A

TexHoI0russ OCHOBHBIX MaTepHAJIOB COBPEMEHHOM YHEPreTUKHA U OCHOBBI PaJUallMOHHON
0e301macHOCTH

Meroasl aHaIUTHYECKOTO KOHTPOJIA B IPOU3BOJCTBE MAaTEPUAIIOB COBPEMEHHOU
SHEPIreTUKHU

PenmakcanyoHHbIE METOBI MCCIIEA0BAHNS PATUOXUMUYECKUX ITPOLECCOB

Pagnanmonnas xumus

duznyeckue 1 PU3NKO-XUMUYECKHE MPOLIECCH B XUMUU BBICOKUX dHEPruit

DKOHOMHKA SIIEPHOU OTpaCiu

HaueprarenbHast reoMeTpusi B TEXHOJIOTMHM MATEPUATIOB COBPEMEHHOM HEPIe€TUKU
KBaHTOBass XuMus1 MaTepragoB COBPEMEHHOU SHEPT€TUKHU

DKOJIOTHS B TEXHOJIOTUHA MAaTE€pUAIOB COBPEMEHHON YHEPTETUKHU

[IpaBoBeieHNE B TEXHOJIOTMU MAaTEPUAIOB COBPEMEHHOM SHEPTETUKH

OCHOBBI PKOHOMHMKH H YIPABJICHHS IPOU3BOJCTBOM B TEXHOJOTHH MaTEpPHAIOB
COBPEMEHHOM SHEPreTUKN

Teopuss BepoOATHOCTEM M MaTeMaTH4YeCKas CTATHUCTHKA B TEXHOJIOTMM MaTEpHAIIOB
COBPEMEHHOM YHEPreTUKH

. JJabopaTopHbie pabOTHI 10 OPTaHUYECKON XUMHUH
36.

[IpoexTupoBanue feTaqell MallMH M aNmapaToB B TEXHOJOTUU MaTepHalloB
COBPEMEHHOM AHEPIreTUKH

[IpoexTrpoBaHue MPOLIECCOB U aNMapaToB XMMHUECKON TEXHOJIOTUI

Kunernka 1 MexaHU3MbI paIMalluOHHO- XUMUYECKUX MTPOLIECCOB

XUMUS BBICOKUX SHEPTHI

Panuanyonnoe marepuanoBeieHIe

. PaguanvoHHble mpoLeccsl U anmnaparsl
42.
43.
44.
45.
46.
47.
48.
49.
50.

PaguanyoHHbIE IPOLIECCHI B SIIEPHOM PEAKTOPE U IPUPOJIE

OJNEeKTUBHbIE TUCIMIUIMHEI 110 (pU3HUECKON KyIbTYpE U CIOPTY

Beenenue B (pu3nKy B TEXHOJIOTUU MaTEpUAIOB COBPEMEHHON SHEPTreTUKU

BBenenue B maTepranoBeleHUE B TEXHOJIOTUH MaTepUaJIOB COBPEMEHHOM HEPreTUKN
WHxeHepHas IICUXO0JI0THs B TEXHOJIOTUU MaTepUalloB COBPEMEHHON SHEPTeTUKU
Pycckuil s13bIK ¥ KyJabTypa pedd B TEXHOJIOTHUH MaTEpUaIOB COBPEMEHHOM HEPreTUKU
BoruncnuTenbHas MaTeMaTHKa B TEXHOJIOTHHA MAaTEPUAIOB COBPEMEHHOM YHEPTETUKH
JluckpeTHas MaTeMaTHKa B TEXHOJIOTUH MaTEPUAIOB COBPEMEHHOM SHEPTeTUKU

OCHOBBI MEHEIDKMEHTA W MApKETMHIa B TEXHOJOTMM MAaTEpHUaJOB COBPEMEHHOMU
SHEPreTUKU

OCHOBBI TEXHHYECKOTO PETYJIUPOBAHMS M YIPABICHUS KAaueCTBOM B TEXHOJOIUHU
MaTepuaioB COBPEMEHHON YHEPIreTUKHU

Paguarnmonnas Ouonorus

IIpuMeHeHre paJUOHYKIUIO0B B HAYKE, TEXHUKE U MEAULUHE

MogenupoBaHre XMMUKO-TEXHOJIOTHUECKHUX ITPOLIECCOB B TEXHOJIOTUN MAaTE€pUasIOB
COBPEMEHHOM DHEPreTUKU

MarepuaioBeiecHUE B TEXHOJIOTUU MaTE€PUaAIOB COBPEMEHHON YHEPIETUKHU

VYueOHasi MpakTHKa: MPAKTHUKA MO MOJIYYEHHUIO EPBUYHBIX MPOPECCHOHATBHBIX YMEHUN
U HaBBIKOB

[IpousBoacTBEHHAs MPAKTUKA: HAYYHO-HCCIIEI0BaTENbCKask paboTa
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58.

59.
60.

61.
62.
63.

[Ipon3BoaCcTBEHHAS MPAKTHKA: MPAKTUKA [0 TOIYYECHUIO TPO(ECCUOHATBHBIX YMEHUN U
OTIbITa TPO(ECCUOHATIBHON IS TEbHOCTH

[IpennuriomMHast mpakTUKa

l'ocynapcTBeHHass MTOrOBasi arTecTalusl - 3alldTa BbIMTYCKHONW KBalM(PUKALMOHHOM
paboThI, BKJIFOYAst MOATOTOBKY K MPOIEAYPE 3aLIUTHI U MPOLEAYPY 3aIUTHI
I'parxmanckas 3amuTa B Ype3BbIYANHBIX CUTYaLUAX

BBenenue B MaremMaTuky

[IepeBo HAyYHO-TEXHUUYECKOU JIMTEPATYPBI

Bxomsamux B OOIl mo cnemmanbnoctn 18.05.02 XwuMmuueckas TEXHOJOTHS MaTEpHAIOB
COBPEMEHHOM BHepreTuku, crneuranusamuss Ne 5 «PagmannoHHas XUMHUS UM paJydallMOHHOE
MaTepHuaIOBEICHIEY, BHIIIOJHEHBI B BUJE OTICIBHBIX JOKYMEHTOB, SIBJISIONINXCS HEOTHEMIIEMOM
yacThio ganHo OOIL.

7. OneHOYHbIE MaTePHAJIbI
OneHouHble MaTepuaibl NO JucuMiuHaMm, npaktukam u [MA  (nmepeuucnenue

TUCIUTIINH, TPakTUK U ['MA u3 yueGHOTO 11aHa):

e e Al

[\ T NS T NG T N T S e g e T T S
W= OO0 Nk W —O

24.

25

WNHOCTpaHHBIN SA3bIK

Ounocodus

Hcropus

duznyeckas KyJabTypa U CIOpT
MaremaTuka

Nudopmaruka

®dusuka

OO011as u HeOpraHuyeckasi XuMus
Opranuueckasi XUMHUst

. Ou3nyeckas XUMHU

. [ToBEpXHOCTHBIE SIBJICHUS U JUCIIEPCHBIE CUCTEMBI

. AHanuTHYecKas XuMHS

. Umxenepnas rpaduka

. Mexanunka

. DNEKTPOTEXHUKA U MTPOMBIIILJICHHAS 3JIEKTPOHUKA

. bezonacHoCTh JKM3HENEATEILHOCTH

. [Ipouieccrl 1 anmapaThl XUMUYECKOU TEXHOJIOTUU

. O611ag XMMHUY€ECKast TEXHOJIOTHS

. CucTeMbl yIpaBeHUs] XUMUKO-TEXHOJOTMYECKUMH MPOLEcCaMu
. OCHOBBI sJIEpHON (PU3UKH U TIO3UMETPUH

. Paqnmoxumus

. OU3HKO-XMMHYECKHE METOIbI aHAIN3a

. TexHOoOTHS OCHOBHBIX MAaTEpPUAJIOB  COBPEMEHHOM HSHEPreTUKH U  OCHOBBI

paananoOHHON 6e30MacHOCTH
Meroapsl aHANMTUYECKOTO KOHTPOJIE B MPOU3BOJICTBE MaTEPHAIOB COBPEMEHHOU
SHEPTreTUKHU

. PenakcanimoHHbIe METOABI UCCIEN0BAHNS PAIUOXUMUYECKUX ITPOLIECCOB
26.
27.
28.
29.
30.
31.
32.

PaguanmonHas Xxumus

dusnueckue U GU3NKO-XUMHUECKUE MPOLIECCH] B XMMUHU BBICOKUX HEPTUit
OKOHOMHKA SAEPHOU OTpaCiIH

HagepraTenbHas reoMeTpHs B TEXHOJIOTUU MaT€pUaAJIOB COBPEMEHHOM dHEPreTUKU
KBaHTOBas XMMHS MaTepHaIOB COBPEMEHHOM YHEPTETUKHU

DKOJIOTHS B TEXHOJIOTUH MaTEPUAIOB COBPEMEHHOW SHEPTETUKU

[IpaBoBeneHNE B TEXHOJIOTUN MAaTEPUAIOB COBPEMEHHOM 3HEPTETUKU
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33.

34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51.

52.
53.
54.

55.
56.

57.
58.

59.
60.

61.
62.
63.

OCHOBBI SKOHOMUKHM U YIIPaBICHHUS IPOU3BOJICTBOM B TEXHOJOTHU MAaTEpUajioB
COBPEMEHHOM 3HEPreTUKU

Teopust BeposATHOCTEHl M MaTeMaTHyecKash CTAaTUCTHKA B TEXHOJIOTMH MaTepuasoB
COBPEMEHHOM SHEPreTUKU

JIaboparopHble pabOThI IO OPraHUICCKON XUMHH

[IpoekTupoBanue JeTajeldl MallMH M aNIapaToB B TEXHOJOTMU MaTepHalloB
COBPEMEHHOM SHEPreTUKU

[IpoexTrpoBaHue MPOLIECCOB U aNIapaToB XMMHUYECKON TEXHOJIOTUU

Kunernka u MexaHU3Mbl pailalluOHHO- XUMUYECKUX ITPOLIECCOB

XHMHUS BBICOKUX dHEPIUi

PagnanmonHoe matepuanoBeaeHue

Panuanyonsble npouecchl U anmnapartbl

Panuanionsble npoiiecchl B siIEPHOM PEAKTOPE U MIPUPOJIE

DNEeKTUBHbIE TUCIUILINHBI 10 PU3NYECKON KYJIbTYpE U COPTY

BBenenue B (pU3HKy B TEXHOJIOTMH MaTEPUATIOB COBPEMEHHON SHEPTETUKH

BBenenue B MmaTepranoBe/ieHHE B TEXHOJOTUU MaTepraioB COBPEMEHHON SHEPreTUKU
WHxeHepHas ICUXOJIOTHS B TEXHOJIOTUU MaTepUaioB COBPEMEHHON SHEPTreTUKU
Pycckuil s13bIK U KyJabTypa pedd B TEXHOJIOTUH MaTepUaioB COBPEMEHHOM 3HEpPreTUKU
BoruncnuTenbHas MaTeMaTHKa B TEXHOJIOTUH MaTepUaIOB COBPEMEHHOM 3HEPreTUKU
JluckpeTHas MaTeMaTHKa B TEXHOJIOTUH MaTepraioB COBPEMEHHOM SHEPreTHKH

OcCHOBBI MEHEKMEHTa W MapKeTUHra B TEXHOJOIMM MaTepuajoB COBPEMEHHOM
SHEPreTHKU

OCHOBBI TEXHHYECKOTO PETyJUPOBAHMSI M YIPABIECHUS KaueCTBOM B TEXHOJOIHH
MaTepuaioB COBPEMEHHOW YHEPTreTUKHU

Pagmanmmonnas ouosiorus

[IpuMeHeHne paguOHYKIUJIOB B HAyKe, TEXHUKE U MEIULINHE

MopenupoBaHue XUMHUKO-TEXHOJIOTHUECKHX ITPOIIECCOB B TEXHOJOTMU MaTEpHalIOB
COBPEMEHHOM AHEPIreTUKH

MarepuanoBeieHre B TEXHOJIOTUN MaTEPUAIIOB COBPEMEHHON YHEPTETUKHU

VYyeOHas nMpakTUKa: MPAKTHKA 10 MOJTYYSHUIO MEPBUYHBIX MPO(GECCHOHATBHBIX YMEHUN
Y HaBBIKOB

[IpousBoicTBEHHAs MPAaKTUKA: HAYYHO-UCCIIeOBaTeIbCKas paboTa

[IpousBoicTBEHHAs MMPAKTUKA: MPAKTUKA M0 MOJIYYEHUIO TPO(HEeCCHOHATBFHBIX YMEHUN U
ombITa MpoeCcCHOHANBHON AEITETbHOCTH

[IpennumnnomMHas npakTuka

l'ocynapctBenHasi UTOrOBas arTecTalusl - 3alldTa BBIMYCKHOM KBalH(pUKAIMOHHON
paboThl, BKIIIOUYAs OJITOTOBKY K MPOIIEIypE 3alIUTHI U MPOIEIyPY 3alIUThI
I'paxxnaHckas 3anuTa B YpE3BbIYANHBIX CUTYALUAX

BBenenue B MaremMatuky

[lepeBo HAyYHO-TEXHUUYECKOW JIUTEPATYPBI

Bxomaumx B OOIl no cnemuaneHocTH 18.05.02 Xwmmudeckass TEXHOJOTMS MaTepUalIoB
COBPEMEHHOM dHepreTuku, Ne 5 «PannanuoHHas XMMHUS U paHalliOHHOE MaTepUAIOBEACHHUEY,
BBINIOJIHEHBI B BHUJE OTHAEIBbHBIX JOKYMEHTOB, SIBISIOLIMXCS HEOTHEMJIEMOW YacTblO JAHHOMN

OOIL.

8. Meroanyeckue MaTepuajbl N0 AUCHUIVINHAM, IpakTukam u 'MA

Metoaunueckue MaTepuajibl IO AUCHUIIIIMHAM, IMpakKTUKaM H I'nA (nepeqncneHI/Ie

JTUCHHIUTNH, MpakTuk u [ A u3 yae6HOro miaHa):

1.  MHocTpaHHBIN A3bIK
2.  @unocodus
3. Hcropus
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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.

dusnyeckas KyJapTypa U CIIOpPT

Marematuka

NudopmaTuka

dusuka

OO0mas u HeopraHu4YecKasi XUMUs

Opranunueckasi XUMUS

dusznyeckas XuMus

[ToBepXHOCTHBIE SIBICHUS U TUCIIEPCHBIE CUCTEMBI

AHanuTHYeCKas XUMUS

WNuxenepHas rpaduka

Mexanunka

DNEeKTPOTEXHUKA U TTPOMBITIVICHHAS DJIEKTPOHUKA

Bbe3omacHOCTE KU3HEIEATEITHLHOCTH

[Ipoueccel u anmapaTbl XUMUYECKOW TEXHOJIOTHHU

OO6mast XuMHuuecKasi TEXHOJIOTHUS

Cucrembl yrpaBJIeHUs] XHMUKO-TEXHOJIOTHYECKUMHU TPOIIECCaMU

OcCHOBBI iIepHOI (PU3UKU U TO3UMETPUH

Pagnoxnmus

DU3NKO-XUMHUUECKHE METOIbI aHATI3a

TexHOIOTHsI OCHOBHBIX MAaTe€pUaliOB COBPEMEHHOM JHEPreTHKH M OCHOBBI PaJuallMOHHOU
0e30MacHOCTH

MeToapl aHATUTUYECKOTO KOHTPOJISI B TPOM3BOJACTBE MaTEPHATIOB COBPEMEHHOM
SHEPTETUKHU

PenakcanrionHbIe METOBI MCCIIEA0BAHNS PATMOXUMHUYECKUX ITPOLECCOB

Pagnanmnonnas xumMust

Ouznyeckue 1 PU3NKO-XUMUYECKHE MPOIIECCH B XUMUU BBICOKUX dHEPTUi

DKOHOMHUKA SIIEPHOM OTPACIIH

HaueprarenbHast reoMeTpusi B TEXHOJOTHHA MAaTEPUATIOB COBPEMEHHOM SHEPIe€TUKHU
KBaHTOBass XMMHSI MaTepUAIOB COBPEMEHHOW SHEPIE€TUKHU

DKOJIOTHS B TEXHOJIOTUHA MAaTEPUATIOB COBPEMEHHON YHEPTreTUKHU

[IpaBoBeieHNE B TEXHOJIOTMU MaTEPUATIOB COBPEMEHHOM 3HEPrE€TUKU

OCHOBBI 3KOHOMUKHM M YIPaBIEHUA NPOU3BOACTBOM B TEXHOJIOTMM MaTEpUAIOB
COBPEMEHHOM 3HEPreTUKU

Teopust BepoATHOCTEH W MaTeMaTUYeCKas CTATUCTHKAa B TEXHOJOTHHM MAaTepUalioB
COBPEMEHHOM 3HEPreTUKU

JlaGopatopHble pabOThI [0 OPraHUYECKONW XUMHUH

[IpoexTupoBaHue neraneil MallliH W allapaTroB B TEXHOJIOTMM MAaTe€pUalioB COBPEMEHHOM
SHEPreTUKU

[IpoexTrpoBaHue NPOLIECCOB U ANMapaTOB XUMUYECKON TEXHOJIOTUU

Kunernka u MexaHu3Mbl paHallMOHHO- XUMUYECKUX MPOLIECCOB

XUMHUS BBICOKUX 3HEPIUil

PannannonHoe marepuanoBeieHue

PannannoHHbIe IpoLiecChl U anmnaparhbl

PannannoHHbIe IpOLIECCH] B IAEPHOM PEAKTOPE U MPUPOJIE

DNEeKTUBHBIE TUCIUILIAHBI IO (U3NYECKON KYIBTYPE U CIIOPTY

Benenue B (pM3HKYy B TEXHOJIOTHH MaTEPUATIOB COBPEMEHHON YHEPT€TUKH

BBenenue B MaTepuanoBeieHUE B TEXHOJIOIMU MaT€pUaIoB COBPEMEHHOM SHEPreTHUKU
NuxeHepHas CUX0JIOTUS B TEXHOJIOTUN MAaTEPUAIOB COBPEMEHHOM SHEPTETUKU

Pycckuii s13bIK U Ky/lbTypa peud B TEXHOJOTUU MaTEPUAIOB COBPEMEHHOM YHEPreTUKU
BoruucnurenbHas MaTeMaTUKa B TEXHOJIOTHU MaTEPUATIOB COBPEMEHHOM YHEPreTHUKU
JluckpeTHas MaTeMaTHKa B TEXHOJIOTMH MaTepUaioB COBPEMEHHOM SHEPIe€TUKU

OCHOBBI MEHEPKMEHTA U MAPKETUHTAa B TEXHOJIOTUU MaTEPUAIOB COBPEMEHHOM SHEPreTUKU
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51.

52.
53.
54.

55.
56.

57.
58.

59.
60.

61.
62.
63.

OCHOBBI TEXHMUYECKOTO pEryJIMpOBaHUsl W YIPABJIEHUS KaueCTBOM B TEXHOJOTUHU
MaTepuagoB COBPEMEHHON YHEPIreTUKHU

Pagunanmonnas 6uonorus

IIpuMeHeHne paJuOHYKIUJO0B B HAYKE, TEXHUKE U MEIULMHE

MogenupoBaHue XUMHUKO-TEXHOJIOTMYECKUX IPOLECCOB B TEXHOJOTMH MAaTEpUaIOB
COBPEMEHHOM SHEPreTUKU

MarepuanoBeeHie B TEXHOJIOTUN MaTEPUAIIOB COBPEMEHHON YHEPTEeTUKHU

VYdeOHasi MpaKkTHKa: MPaKTHKA 10 MOJIYYSHHIO TIEPBUYHBIX MPO(ECCHOHAIBHBIX YMEHUN U
HaBbIKOB

[IpousBoicTBEHHAs IPAaKTUKA: HAYYHO-UCCIIE0BAaTENbCKask padoTa

[IpousBocTBEHHAs MPAKTUKA: MPAKTHKA IO IOJYYEHUIO NPO(EeCCHOHANBHBIX YMEHHH U
oTbITa Mpo(eCCUOHANBHON AEATETbHOCTU

[IpenumioMHas npakTuka

['ocynapcTBeHHast UTOroBas aTTecTalus - 3alluTa BBITYCKHONW KBAIM(UKAIIMOHHON paboThI,
BKJIKOYasi HOATOTOBKY K IPOLEYpPE 3AIIUTHI U IPOLELYPY 3aLIUTHI

I'paxxmanckas 3amuTa B Ype3BbIYANHBIX CUTYALAX

BBenenue B MaremMaTtuky

[IepeBo HAyYHO-TEXHUYECKON JTUTEPATYPHI

Bxomamux B OOIl mo cneumanmbHOCTH 18.05.02 XuMuueckas TEXHOJIOTHS MaTepHaoB
COBPEMEHHOMN »JHepreTuku, crneunanusamuss Ne 5 «PagmannoHHas XUMHUS W paJUdallMOHHOE
MAaTepHUaNOBEACHNE), BHINIOJIHEHBI B BUJIE OTACIBHBIX JOKYMEHTOB, SIBJISIOIIMXCS HEOTHEMIIEMOM
gacTeio ganaoi OOII.
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Mampuya komnemenyuii no npozpamme cneyuanumema 18.05.02 Xumuueckan mexnonozus mamepuaios coepemeHHON IHeP2emuKu

cneyuanuzayua N 5 «Paduayuonnan xumus u paouayuoHHoe MamepuaioseoeHue»

Ipunoxenus

HaumenoBanue
JIACIMIUTHHBI

Kommerennuun

OO1eKyabTypHBIE

Oo6menpodeccruoHab
HBIE

TIpodeccnonabHbIe KOMITETEHIINA

Ipodeccuo
HaJIbHO-

CIICOHaJIN3U

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

OIIK-1
OIIK-2
OIIK-3
OIIK-4
OIIK-5

TIK-1

TIK-2

TIK-3

TIK-4

TIK-5

TIK-6

TIK-7

TIK-8

TIK-9

TIK-10

TIK-11

TIK-12

TIK-13

TIK-14

TIK-15

TIK-16

TIK-17

TIK-18

TIK-19

TIK-20

TIK-21

TICK- 5,1
TICK- 5.2

TICK- 5.3

bazoBas yactb

MHocTpaHHBIN S3BIK

®dunocodus

Hcropust

duznyeckas
KYJIbTYpa U CHOPT

MaremaTuka

Wundopmaruka

dusuka

Ob6mias u
HEOpTaHWYECKas
XUMUS

Opranngeckas xumus| +

dusnueckass XUMHUI

IToBepxHOCTHBIE
SIBJICHUS U
JMCTIEPCHBIC
CHCTEMBI

Amnanutryeckast
XUMHS

HNnxenepHas
rpaduka

Mexanuka

DNEeKTPOTEXHUKA H
TPOMBIIIUICHHAS
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OJICKTPOHHKA

Bezomacnocts
JKU3HENEITENLHOCTH

IIpoueccel u
ammaparthl

XHUMHYECKOI
TEXHOJIOTUU

OO01mast XuMHu4IecKast
TEXHOJIOT U

CucreMsl
YIIPaBJICHHUS] XUMHKO-
TEXHOJIOTMYECKUMU
poreccaMu

OCHOBHI s7IEpHOI
763719871
JIO3UMETPUH

Pannoxumus

DU3NKO-XUMHYECKHE
METOBI aHaIu3a

Texnonorus
OCHOBHBIX
MaTepHaioB
COBPEMEHHOMN
SHEPIeTUKHU U
OCHOBBI
pazuanoHHON
0e30I1aCHOCTH

MeTtonsl
aHAJIUTHYECKOTO
KOHTpOJIS B
IIPOU3BOJICTBE
MaTepHaoB
COBPEMEHHOI
SHEPreTHUKH

Penakcarmonnsie
METO/IBI
HCCIIEA0BAHMS
PAAMOXUMIYECKIX
TIPOLIECCOB
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Pamnanmonnas
XAMUS

dusnueckue u
(U3UKO-XUMUIECKUE
MPOLIECCHI B XUMUU
BBICOKUX DHEPTUIl

DKOHOMHKA SI/IEpPHOM
oTpaciu

BapI/IaTI/IBHaSI qacTb

OO0s13aTeNnbHbIe JUCIUILUIMHEL
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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 № 5  «Радиационная химия и радиационное материаловедение»  – 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.
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	Текущий контроль, промежуточная аттестация и аттестационные испытания итоговой (государственной итоговой) аттестации выпускников ООП специалитета
	Текущий контроль и промежуточная аттестация по всем видам учебной деятельности обучающихся осуществляется в соответствии с требованиями Положения о рейтинговой системе оценки качества учебной работы студентов в РХТУ им. Д.И. Менделеева, принятого реше...
	Текущий контроль успеваемости обучающихся обеспечивает оценку уровня освоения дисциплин, прохождения практик, выполнения ВКР и проводится преподавателем на любом из видов учебных занятий. По результатам текущего контроля успеваемости три раза в семест...
	Промежуточная аттестация проводится в форме экзаменов, зачетов с оценкой и зачетов для всех курсов по дисциплинам и практикам, предусмотренным учебным планом специальности 18.05.02 Химическая технология материалов современной энергетики, специализация...
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