





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
YUpEeXKICHUEM BbICIIEro 00pazoBaHusi «POCCHUUCKUIA XUMHKO-TEXHOJIOTHYECKUN YHUBEPCHUTET
umenu J[. 1. MenneneeBa» no cnenuanbHoctd 18.05.02 Xumuueckasi TEXHOJIOTUS MaTEpUaoB
coBpeMeHHOU sHepreTuku, cnenuamm3anus Ne 3 «Texwonoruss TemIoOHOCUTENEH u
PaZMOdKOJIOTHS  SIAEPHBIX DHEPreTUYECKUX YCTAHOBOK» IPEACTaBIsEeT COOOM KOMIUIEKC
OCHOBHBIX XapaKTEPUCTUK OOpa3oBaHMs, OPraHU3AIMOHHO-IIENArOTHYECKUX YCIOBUH, (Gopm
aTTecTalliy KOTOPBIA MPEJICTaBJIEH B BUJE OOIIEN XapaKTepUCTUKU POrpaMMbl CHEMATUTETa,
y4eOHOro IUIaHa, KaJeHIapHoro yueOHoro rpaduka, paboyux nporpaMm JUCHUILINH, TPOrpaMM
MIPaKTHK, OLIEHOYHBIX CPEJCTB, METOAUUECKUX MaTepUaIOB.

1.2. HopmaTuBHBIE JOKYMEHTHI /sl 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 yrBepxaeHNU (enepasbHOr0 TOCYAApPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa BbICHIEr0o oOOpazoBaHusi 1o crneruanbHocTH 18.05.02 XumMuueckass TEXHOIOTHS
MaTepHUajJoB COBPEMEHHON SHEPTETUKH (YPOBEHB CIICLIUATIUTETA)Y;

- [Ipukaz MunucrepcTtBa oOpa3oBaHusi W Hayku Poccuiickoir ®denepanmuui OT
05.04.2017 Neo 301 «OG6 yrBepxkacHun Ilopsimka opraHu3alui W OCYIICCTBJICHUS
00pa3zoBaTeIbHON ACATEIBPHOCTH MO 00pa30BaTEIBHBIM MPOTPAMMaM BBICIIEr0 OOpa3OBaHUS —
nmporpaMMam OakanaBpuata, IporpaMmam ClielUalInTeTa, MporpaMMaM MarucTpaTypbl».

1.3. O01mas xapakTeprucTHKA MPOrpaMMbl ClIeHUAJINTETA

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

[Tomyyenne oOpa3oBaHusi MO 00Opa3oOBaTEIBHOW MPOTrpaMMe BBICHIETO OOpa30BaHUS —
porpamMme CIeEIHaInuTeTa JOIMYCKAeTCs TOJBKO B 00pa30BaTENbHOW OPraHU3alli BBICIIETO
00pa3oBaHus U HAYYHOU OpraHU3aluy (Jajiee — OpraHu3aIus).

OOyuenue 1o 00pa3oBaTEIbHON MporpaMMe BhICIIETO O0pa30BaHHUS — MPOTrPaMMe
CIeHUAINTETa B 00Pa30BaTEIIbHONW OpraHU3alliy OCYIIECTBISICTCS B OYHOU (hopMme OoOydeHusl.
OOBveM mporpammbl crnenuanurera cocraBiser 330 3a4yeTHbIX enuHMIl (Janee — 3..) BHE
3aBUCUMOCTH  OT  (opMbl OOy4YCHHUs, NPUMEHSIEMBIX OOpa30BaTCIbHBIX TEXHOJOTHIA.
Peanmzanuu mporpamMmbl CIEIUATUTETa C HMCIOJB30BAHUEM CETEBOM (OPMBI, peain3aiuu
MPOrpaMMBbI CIICMATUTETa IO UHANBHIYATbHOMY y4eOHOMY IJIaHy, B TOM YHCJIE YCKOPEHHOTO
oOyueHusl.

Cpok nonmy4deHust 00pa3oBaHUs MO MPOTPAMME CTICIIUATUTETA!

B OUHOI (hopMe 00yUeHHUsI, BKIIOUasi KAHUKYIBI, IPEJOCTaBIsIEMbIE TIOCTIE TPOXOKICHHUS
roCyIapcTBEHHOW UTOTOBOM aTTECTAIMH, COCTABISET 5,5 neT. OObeM MporpaMMBbl CrielMaInTeTa
B OYHOH (popMe 00ydeHHsI, peaTnu3yeMblii 3a OAUH yueOHbIN roj cocTasiseT 60 3.e.;

npu oOydeHUH MO WHIMBUAYAIbHOMY Y4eOHOMY IUIaHY BHE 3aBHCHUMOCTH OT (hOPMBI
oOyueHusl yCTaHABJIMBAaeTCAd HEe Ooliee CpoKa MONydeHUs: 0O0pa30BaHMsS, YCTAHOBJICHHOTO IS
COOTBETCTBYMOIIEH (opMbI OOydeHHS, a MpU OOYYEeHUU MO WHAMBHUIYaTbHOMY IUIAHY JIUI C
OTPaHWYEHHBIMHU BO3MOXHOCTSIMHU 3JIOPOBBSI MOKET OBITH YBEJIIMYEH MO MX JKEIaHUIO0 He Oojee
gyeM Ha | ToJa MO CpPaBHEHUIO CO CPOKOM TOJyYeHHUs O00pa3oBaHUs JUIsl COOTBETCTBYIOIICH



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

[Ipu peanuzanuy NpPOrpaMMbl  CIEHUANIUTETa OpraHU3alMs BIpPaBe NPUMEHSITH
3NIEKTPOHHOE 00y4YEeHHE U TUCTAaHITMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

IIpu oOy4eHHMH IJMIl C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3J0POBbS DICKTPOHHOE
oOy4eHHe W JUCTAaHIMOHHBIE OO0pa30BaTEIbHBIE TEXHOJOTHH JIOJDKHBI IpEeIycMaTpUBaTh
BO3MO’KHOCTB MpUeMa-Tiepeaadr HHHOPMAIMK B TOCTYIHBIX ISl HUX (hopMax.

Peanu3zanus nporpaMMsl ClieUAINTETa BO3MOYKHA C UCIIOJIb30BAHUEM CETEBOU (DOPMBI.

CTpykTypa nporpaMmsbl clielMaJMTeTa BKIIOYAET 00s3aTeNbHYIO YacTh (0a30Byt0) u
9acTh, (OPMUPYEMYIO YYaCTHUKaMU OOpa3oBaTeNbHBIX OTHOIICHUH (BapUaTHBHYIO). ITO
o0ecrieynBaeT BO3MOXKHOCTh DPEATH3AIHMU NPOTPAMM  CIEIHATIUTETa, HMEIOMMX PAa3IUYHYIO
HarpaBJieHHOCTh (mpoduiab) 00pa3oBaHUS B paMKax OJHOW CHEHHAIU3AIUU MPOTPAMMBbI
CHelHaIuTeTa.

[IporpamMma criemanuTeTa COCTOUT U3 CIENYIOIUX OJIOKOB:

brox 1 «Jucuuniauuel (MOAYNH)», KOTOPBIA BKJIKOYAET JAUCHUIUIMHBI (MOIYIH),
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 MPOrPaMMBl;

brnok 3 "l'ocymapcTBeHHas WTOTOBasi aTTeCTalusA', KOTOpPhIH B TMOJHOM OOBbeMe
OTHOCHTCS K 0a30BOM YacTH MpOrpaMMBbl W 3aBEpIIACTCS MNPHUCBOCHHWEM KBaTH(PHUKAINH,
yKa3aHHOM B  MEpe4yHe  CHEeIUaJIbHOCTeW  BbICHIErO0  00pa3oBaHUs,  YTBEPKAEHHOM
MunuctepcTBoM o0pa3oBanus U Hayku Poccuiickoit denepanun

CTpykTypa nporpaMmbl clielMaJMTeTa

CrpykTypa nporpaMMsbl ClielHaINTETa O06BeM porpamMMbI
CHeIainuTeTa B 3.€.
biok 1 | Aucruniauas! (MOTYITH) 276
bazoBas yactb 207 - 210
B ToM uncie nuciuIivHbl (MO M) CICITUATH3aldH 36-42
BapuaTuBHas yactb 66 - 69
biiok 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

JMcuuIuinHel (MOAYAM) M HPAKTUKW, BKIOYAs AUCHUIUIMHBI (MOIYJIM) W TPAKTHKH
CIelMaNn3alny, OTHOcsAmMecs K 0a30BOM 4YacTM MpOrpaMMbl  CIHEMAIUTETa, SIBIISIOTCS
00s3aTeNIbHBIMU 11 OCBOEHHUsI oOydwatrouumcs. Habop aucuuruinH (Moayiei) W NpakTHK,
OTHOCSIIMXCS K 0a30BOM 4YacTH TpPOrpaMMbl CHELUAIUTETa, OpraHu3alus OIpeaeisier
CaMOCTOSITEIbHO B  oObeMe, ycTaHOBIeHHOM HactosmmM @OI'OC  BO, c¢ yuerom
COOTBETCTBYIOLIEH (COOTBETCTBYIOUIMX) NPUMEPHON (NMPUMEPHBIX) OCHOBHOH (OCHOBHBIX)
oOpa3oBaTesibHON (00pa30BaTEIbHBIX) MPOrPAMMBI (IPOrpamMmm).

Jucuumuael (MOayan) 1o ¢unocoduu, UCTOPUU, HHOCTPAHHOMY SI3bIKY, 0€3011aCHOCTH
KHU3HENIeATENFHOCTH pealn3yloTcs B pamkax 0a3oBoii yactu brnoka 1 «/luctuniauss (MOIyn)»



nporpammel  creranurera. OObeM, coiep)kaHHe U TOPSAOK pealu3aldil  yKa3aHHBIX
JUCIUIUIUH (MOJIyJiei) OTIpeIesitoTCsS OpraHu3aleld CaMoCTOSATEIbHO.

JucuuIuinHbl (MOAYNN) 1O (GU3HMUECKOM KYIbTYPE U CIOPTY PEATH3YIOTCS 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 (MOaynei) B oObemMe He MeHee 328 akaJeMHYeCKHX YacoB.
VYKa3zaHHBIE aKaJeMHUYECKHE Yachl SIBIIIIOTCS OOS3aTeNbHBIMH ISl OCBOCHHS M B 3.6. HE
MIEPEBOIATCSI.

Jucuumumael (MOAYIH) 10 (PU3UYECKON KYNbType M CIOPTY PEATH3yIOTCS B MOPSIKE,
YCTAHOBJIGHHOM OpraHu3anuei. (s WHBaNMMIOB W JMIl C OTPAaHUMYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBSI OPraHU3aIUsl YCTAHABIUBAET OCOOBIN MOPSAOK OCBOCHUS IUCIMIUIMH (MOJYJeH) 1o
(bU3NIECKOl KYIbType U CIIOPTY C YIETOM COCTOSIHUS UX 3/I0POBBSL.

JucuumuinHb! (MOJYIN), OTHOCSIIIMECS K BApUATHBHOM YaCTH MPOTPAMMEI CIICIIHATTUTETA,
OTIPENIENISIOT B TOM YHCIIE CHEIHATH3ANNI0 TPOTPAMMBI CIIETIHATTUTETA.

HaGop nmucummimuu (Momynei), OTHOCSIIMXCS K BapHAaTHBHOM YacTU MPOTPaMMBbI
CTICIMANNTETa, OPTraHU3alUs OMpPENeNseT CaMOCTOSTEIbHO B 00BEME, YCTAaHOBICHHOM
HacrosuM OI'OC BO. Ilocie BbiOOpa 00ydaromuMmcs CrIEeHATIN3alUd POTPaMMbl HA0Op
COOTBETCTBYIOIINX JUCIHHIUIMH (MOIyNeil) CTaHOBUTCS 0OOS3aTeNbHBIM JJISI  OCBOCHUS
00yJaroIIIMCs.

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

Tun yueGHOM NMpaKkTUKHU:

— TIpaKTHKa I10 TIOTYYEHHIO MIEPBUYHBIX MPO()ECCHOHABHBIX YMEHUI U HABBIKOB.
Tunbl NPOU3BOACTBEHHOUN MPAKTUKU:
— TpaKTHKa [0 TMOJYYEHHUI0 NpO(EeCcCHOHANBHBIX YMEHMM U ONbITa MNpo(ecCHOHATBHON
NesITeNIbHOCTH;
— TEXHOJIOTMYEecKas MMPaKTHKa;
— Hay4YHO-HCCleloBaTelbcKas paboTa.
Crioco0pI poBeACHUS YICOHOM U MPOU3BOICTBEHHON MTPAKTHK:
— CTalMOHapHas;
BbIE3THAS.
[Ipennumniomuas MpaKTUKa  MPOBOIUTCS TUTSE BBIMIOJIHEHHUSI  BBIITYCKHOM
KBATM(UKAIIMOHHOW PaOOTHI U SIBJISETCS 00s13aTEIHHOM.

[Ipn pa3paboTke mporpamMm CrHelMaIUTETa OpraHU3alusi BbIOMpAET TUIBI IPAKTUK B
3aBUCHUMOCTH OT BHJA (BHUAOB) JEATEIbHOCTH, HAa KOTOPBIM (KOTOpBIE) OpPHUEHTHpPOBaHA
mporpaMMa CHeluanuTeTa, W crenuanuzaimu. OpraHuzanus BIOpaBe NPeIyCMOTPETh B
MpOrpaMMe CrelHaTUuTeTa UHbIe TUIIbI TPAKTUK JOMOJHUTEIBHO K YCTAHOBJICHHBIM HACTOSIIUM
dI'0oC BO.

VYueOHast W (UJM) MPOU3BOJCTBEHHAS MPAKTUKH MOTYT MPOBOJUTHCS 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
BKJIFOYMJIA TOCYIapCTBEHHBIN 9K3aMEH B COCTaB I'OCYapCTBEHHOM NTOrOBOM aTTecTalin).

Peanuzanuss wactu (dacteil) oOpa3oBaTeNbHOW MPOrpaMMbl U TOCYJapCTBEHHOM
UTOTOBOM aTTecTaluM, COJAep)Kalled HaydHO-TEeXHUYECKYI0 HH(POPMALUIO, TOIISKAILYIO
HKCMOPTHOMY KOHTpOJIFO, M B paMKaxXx KOTOpPOH (KOTOPBHIX) 10 OOYYaromuXcs TOBOJSATCS
CBEJICHUSI OTPAaHMUYEHHOTO JOCTyna, U (MIM) B Y4YEOHBIX ILENSAX HCHOJb3YIOTCS CEKpPETHbIE



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

IIpu pa3paboTke MpOrpaMMbl  CHEHMAIUTETa  OOydaromuMmcs  OOeCIeunBaAETCS
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 yacT bioka 1 «/{ucuurinnsl (MOIYIIN)».

KonnuectBo 4acoB, OTBEICHHBIX Ha 3aHATHS JEKIMOHHOTO THUMA B 1ejoM 1o bioky 1
«lucuuminHel (MOIYIH)», JOJKHO COCTABIATh HE Oosiee 40 MPOLIEHTOB OT OOLIETr0 KOJIMYECTBA
94acoOB ayIMTOPHBIX 3aHATUH, OTBEJICHHBIX HAa peall3alHio JaHHOTO biioka.

1.4 TpeGoBaHus K nocrynapuemMy

TpeboBanust K MOCTyHaroleMy ONPENENSOTCs (pefepalbHbIM 3aKOHOJATEIbCTBOM B
obnactu oOpas3oBanus, B ToM uucie I[lopsakom mpuema Ha oOyueHue Mo oOpa3z0BaTEIbHBIM
IporpaMMaM BBICHIETO 00pa3oBaHUs — IporpaMMaM CHEIHaJUTeTa Ha COOTBETCTBYIOIUN
y4eOHBIH ro.

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

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

CTICIMAIATETA, BKITIOYALT:

— pa3paboTKy, TMPOEKTUPOBAHWE W OKCIUTyaTallMI0 TEXHOJOTMYECKHX TIIPOIECCOB U
000pyIOBaHUs ISl M3BJICUCHUS MATEPHAIOB SIEPHOTO TOIUIMBHOTO Inkia (mamee - SATILI)
ATOMHOM SHEPreTHUKU U3 MPUPOIAHOTO M TEXHOTEHHOTO ChIPbs, MepepaboTKU OTpaOOTaBLIETO
snepHoro TtormBa (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;

— pa3paboOTKy U OJKCIUIyaTallUl0 METOJO0B aHAIUTUYECKOTO0 KOHTPOJIS M paJualluOHHON
0€30MacHOCTH Ha 00BEKTaX, CBA3AHHBIX C MCIOJIB30BAHUEM aTOMHOM SHEPTHUU.

2.2. O0beKTHI NPOPeccHOHAILHOM 1eATeJIbHOCTH BIIYCKHUKA
O6bekramMu MpoecCHOHATBHON AESITETbHOCTH BBITYCKHUKOB, OCBOMBILIMX MPOTPaMMy

CHEIHAUTETA, SBIISIOTCA:

— pyaAbl, KOHIIEHTPAThl U BTOPHUYHOE CHIPHE, COJIEpKaIlNe ypaH, [UPKOHUHN, paJloaKTHBHbBIE
AJIEMEHTHI, PEIKHE METAIbl SACPHOTO HA3HAYCHMs, WX XUMHUYECKHUE COCTUHEHHUS U
MaTepHaibl Ha UX OCHOBE;

— TPUPOJIHOE U TEXHOTEHHOE ChIPhE, COJIEPIKAIIEe H30TOIMBI JIETKUX AJIEMEHTOB;

— TEXHOJIOTMUYECKHE MPOIECCHl X U3BJICUCHHS, KOHIICHTPUPOBAHUS U OUUCTKHU;

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

— TexHosornueckue mnpouecchl oOpamenus ¢ OAT u PAO u wmeronsl oOecrneueHus
paaranoOHHON 0€30MacCHOCTH U peabUIUTAIINK TEPPUTOPHU, CBSI3aHHBIX C HCIOIH30BAaHHEM
SIIEPHBIX 0OBEKTOB.

2.3. Buabl npogeccHOHATbHOM 1eSITeIbHOCTH BHINYCKHUKA

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



— HaAy4YHO-UCCJEI0BaTENbCKas;

— OpraHM3alMOHHO-YIPaBJIEHYECKAs;

— IPOEKTHasl.

Crenupanuszanuy, 1O KOTOPbIM TOTOBSTCS BBITYCKHUKH, OCBOMBILIHE IPOrpaMMy
crenuaauTeTa:

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

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

— cnenuanu3zauus Ne 3 «TexHoyoruss TEIUIOHOCHUTENEW U PaAMOdKOJIOTHS  SAEPHBIX
SHEPreTUYECKUX YCTaHOBOKY;

— cnenuanu3zauus  Ne4  «XuMuyeckas TEXHOJOTMS HAHOMATepHaloB Uil sIIEpHOMU
SHEPreTUKNY;

— cnenuanu3zanus Ne 5 «PaguanimonHast XuMUs U paMalliOHHOE MaTePHUATIOBEACHUEY,

— cnenuanuzanus Ne 6 «SnepHast u paguanmoHHas 0€30MacHOCTh Ha 00BEKTaX UCIOJIH30BAHUS
SIIEPHOM DHEPTUN».

[Ipu pa3paboTke u peanusany IporpamMmbl CIIEHUATUTETa OPraHU3alus OPUEHTUPYETCS
Ha KOHKPETHbI BHUJA (BUABI) NPOPECCHOHAIBHON [EATENbHOCTH, K KOTOPOMY (KOTOPBIM)
TFOTOBUTCS CIIEUAINCT U BHIOMpAET CHelHraln3aliio, UCX0d U3 MOTpeOHOCTeN phIHKa Tpyla,
Hay4YHO-MCCIIEI0BATEIbCKUX U MaTepUAIbHO-TEXHUUECKUX PECYPCOB OpraHU3aIiH.

BeImyCKHHK, OCBOMBIIMII TIPOrpaMMy CHEHUAIUTETa, TOTOB pEIIaTh CIEAYIOIINE
npodeccuoHallbHble 33Jadyd B COOTBETCTBUM C BHJOM (BUIaMH) MNpo¢ecCHOHATIbHON
JeSITeIbHOCTH, Ha KOTOPBIN (KOTOpPbIE) OPUEHTUPOBAHA MporpaMma ClieliainuTera:
NPOU3BOACTBEHHO-TEXHOJIOTHYeCKas eI TeJIbHOCTh:

— OCYIIECTBJICHHE TEXHOJOIMYECKOro Ipolecca B COOTBETCTBMM €  TpeOOBaHUAMHU
TEXHOJIOTMYECKOTO PETJIAMEHTA;

— OpraHM3anus U OCYIIECTBICHNE BXOJAHOTO KOHTPOJIA CBIPhS U MAaTEPUATIOB, UCIIOIb3YEMBIX B
TE€XHOJIOTMM MAaTEpHAJIOB COBPEMEHHOM DJHEPreTHKH, W30TOIMHO YHCTBIX BEINECTB, HX
COCTMHEHHH;

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

— HaJaJKka ¥ DKCIUIyaTallus MAIUIWH M amlapaToB JUIsl OCYIIECTBIECHHsS TEXHOJOTHYECKHX
IIPOLIECCOB;

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

— IPOBEJCHME DKOJOTMYECKOIr0 U paJuallMOHHOTO MOHUTOPHUHIA;

— ofecrieyeHne MEpONPUATHI MO [e3aKTUBALMM TEXHOJIOTMYECKOro OOOpyNOBaHUSA U
IIPOU3BOJICTBEHHBIX U MPUWJIETAIONINX TEPPUTOPUIL;

— ofecreyeHue paauaoHHON 6€3011aCHOCTH;

HAYYHO-MCC/IeI0BATEeIbCKAS JeTeIbHOCTD:

— paspalboTKa IJIaHOB, IPOrpaMM W METOAMK IPOBEICHMS HCCIEIOBAaHUI MaTepuajioB u
TEXHOJIOTHYECKUX IIPOLIECCOB, SBJIAIOLINXCS 00bEeKTaMU MTPO(eCCUOHATILHON 1A TEIbHOCTH;

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

— W3yYEHUE U3MEHEHUs CBOMCTB MaTEpUAJIOB IOJ JECHCTBUEM WHTEHCHBHBIX pPaJMallMOHHBIX
U3JIy4CHHUI;

— CO3JaHHME TEOPETHYECKHX MOJEeNeH JUIsi TNPOTHO3UPOBAaHUS CBOMCTB  MaTepUalloB
COBPEMEHHOU 3HEPreTUKY;

— MOJEIUPOBAHUE U ONTUMM3ALMS IPOU3BOACTBEHHBIX YCTAHOBOK M TEXHOJIOTMYECKHUX CXEM;

— aHaJIN3 HAyYHO-TEXHUYECKOMU JIUTEpATyphl U MPOBEACHNE NATEHTHOTO TIOUCKA;

— COCTaBJIEHHE HAYYHO-TEXHUYECKHX OTYETOB M aHATUTHYECKUX 0030POB JINTEPATYpHI;

OPraHu3alOHHO-YNIPABJICHYECKAS 1eSITeIbHOCTD:

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



— OCYIIECTBJICHUE TEXHUYECKOTO KOHTPOJS B IMPOU3BOACTBE MAaTEPUATIOB COBPEMEHHOMU
SHEPTeTUKU;

— pa3paboTKa MEPOTIPUATUH 110 SKOHOMUU CHIPhSI M SHEPTETUIECKUX PECYPCOB;

— MPOBEIACHUE TEXHUKO-3KOHOMHUYECKOTO aHaIn3a MPOU3BOJICTBA;

— OpraHu3aiys U IpoBeJICHUE 00YUCHHS IEPCOHAIIA; MPOCKTHAS EATEIbHOCTh:

— pa3paboTKa HOBBIX TEXHOJOTHYCCKUX CXEM, pacdeT TeXHOJOTHYCCKUX apaMeTPOB, pacueT U
BBIOOp 000pYHOBaHUS;

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

— pa3paboTKa UCXOIHBIX JAHHBIX JUISI IPOSKTUPOBAHUS HOBBIX TEXHOJOTUYCCKUX IMPOIIECCOB H
000pyI0BaHUsI, aBTOPCKUM HA30P 3a MPOILIECCOM MTPOCKTUPOBAHMUS;

B COOTBETCTBHH CO CIIEIHMAJIN3AUAMU:

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

YCOBEPIICHCTBOBAHUE U Pa3pabOTKa TEXHOJIOTHYECKUX IPOIIECCOB IMPOU3BOJICTBA OCHOBHBIX

(b YHKIIMOHATBHBIX MAaTEPUAJIOB SFCPHOTO TOTUTMBHOTO ITUKJIA;

KOHTpOJIb cOopa, XxpaHeHuss u tmiepepaboTtku PAQO pa3nuyHOro ypOBHS AKTHBHOCTH C

WCIIOJIb30BAaHUEM TIEPEIOBBIX MeTO0B oOpamienus ¢ PAO;

cenuajm3anus Ne 2 «TexHoyorus pa3aesieHus: U MPUMEHEHUE H30TOMIOBY:

MPOBEJACHUE W  KOHTPOJh  TEXHOJIOTHYECKHMX TMPOIIECCOB  pa3AClieHUs H30TOTIOB €

HCIIOJIE30BaHMEM METOJIOB M30TOITHOIO aHAJIN3a;

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

HayK U MEJIUIIUHBI;

cneunasm3anusa  Ne3  «TexHonmoruss TENJIOHOCUTENEH W PAIUOIKOJIOTHUSA  SJIEPHBIX

SHEPreTUYECKUX YCTAHOBOK:

MPOBEJCHUE, KOHTPOJIb, pa3pabOTKa M YCOBEPIICHCTBOBAHME TEXHOJOTUYECKUX IPOIECCOB

MOJITOTOBKH M PET€HEPALNMH TEIUIOHOCUTEIECH SIEPHBIX YPHEPreTUUYECKUX YCTAHOBOK Pa3IMuHOTO

THMA, OO0ECICYMBAIOIMIUMH HAACKHYI0 M JOJTOBPEMEHHYIO 3alIUTy OKPYXKAIOIMIEH CpeIbl OT

BO3JICUCTBUS paIuallH;

pa3paboTKa Ha aTOMHBIX AJMEKTPOCTAHIMAX MEPONPUATHHA IO 3aIIUTEe OKPYKAIOIMIEH Cpeapl OT

PaJMOHYKJIMIOB U OLIEHKA JI030BOM HAarpy3Ky Ha pa3IM4YHbIC IPYMIbI HACEICHUS;

cnennagn3anus Ne 4 « XuMU4ecKasi TEXHOJIOTHUS HAHOMATEPHUAJIOB IS IAEPHON SHEPTETUKI»:

pa3paboTKa TEXHOJIOTHYECKUX IMPOIIECCOB IMOJYYCHHUS MATePUAIOB IS SJIEPHOM SHEPTETUKH C

HCITOJIb30BaHUEM METOI0B HAHOTEXHOJIOTHH;

pa3paboTKa 1 OCYIIECTBICHUE METOI0B 0e301MacHOT0 oOpareHus ¢ Hanomatepuanamu ST1L;

cnenuajgmzanus Ne 5 «PaguanioHHas XuMUs U palalldiOHHOE MaTEePUATIOBEACHUE

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

KCTOJIb30BAHMS WM MUHUMHU3UPOBAHUSI MOCIIEICTBUS TOIO B3aUMOACHCTBUS;

MPOBEJICHUE KOHTPOJIS, YCOBEPIICHCTBOBAHWE M pa3paboTka pagualiMOHHO-XUMHUYECKHX

TEXHOJIOTHYECKHX MPOLECCOB C MOJTYYEHHEM HOBBIX WIH MOIU(PHUIIMPOBAHHBIX MaTepUAIOB C

yJIy4ILIEHHBIMH CBOMCTBaMU;

OIICHKA PAJUAllMOHHOW YCTOWYMBOCTH pAa3jMYHBIX MaTepuaioB M pa3paboTKa MPOLECCOB

3aIUTHl ’TUX MATEPUAJIOB;

cnenuanuzanus Ne 6 «fnepHas u panuanuonHas 0e30MacHOCTh HAa 0OBEKTaX HCIOIb30BAHUS

SIIEPHOM PHEPTUN»:

aHallM3 PaJUallOHHON CHUTyallud WU pa3paboOTKM MEpOINpHUATHS MO O00eCHeUYeHUIO SAepPHOM

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

JEISIIIHIECs] MaTepHalIbl;

pa3paboTka W MpPOBEIEHUE MEPONPHUATHI MO 00ECNeYeHHUI0 paaualMOHHONW 0e30MacHOCTH

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,  OOmenpodeccnoHanbHble, MNPOPECCUOHAIBHBIE U
po(heccHOHATFHO-CIeIUATH3HPOBAHHBIC KOMIIETCHIIHH.

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

— CIIOCOOHOCTBIO TPEACTABUTh COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE IIEJIOCTHON CHUCTEMBI
€CTeCTBEHHOHAYYHBIX M MAaTEMaTHUECKUX 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);

— CIHOCOOHOCTBIO AHAJIU3UPOBATH OCHOBHBIE 3Talbl M 3aKOHOMEPHOCTH HCTOPHUYECKOTO
pazButus oOumiectBa Juis  (OPMHUPOBAHMUSI TPaXAAHCKOW  MO3MIMH, CHOCOOHOCTH
WHTETPUPOBATHCS B coBpeMeHHoe 00miecTBo (OK-3);

— CIHOCOOHOCTBIO K O0OOIIEHHIO, aHAIN3Y, BOCHPHUATHIO MH(OPMALMM, IMOCTAHOBKE LIETU 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 MPO(ECCHOHATIBHOMY OOIIEHUI0 HAa WHOCTPAHHOM SI3BIKE, K TIOJIYYEHUIO
nHpopManuu u3 3apyoekHbIX UCTOUHHKOB (OK-6);

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

— CIHOCOOHOCTBIO HAXOJWUTh OPraHU3AIMOHHO-YIPABIEHUYECKHE pEIICHUS 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, TMOBBIIICHUIO CBOEW KBaTU(UKAUKW M MacCTEpCTBa,
CIIOCOOHOCTBIO CaMOCTOSITENIbHO MPUMEHITh METOJbl U CPEICTBA MO3HAHUSA, OOyYEHHS U
CaAMOKOHTPOJISL JJIsi IPUOOpETeHHs] HOBbIX 3HAHUHW M YMEHHMH B OO0JIaCTH TEXHUKU U
TEXHOJIOTUH, MAaTEMaTHKH, €CTECTBEHHBIX, T'YMAaHUTAPHBIX, COUAIBHBIX U IKOHOMUYECKUX
HayK, B TOM YHCJE€ B HOBBIX OOJIACTSX, HEMOCPEACTBEHHO HE CBSA3aHHBIX cO cdepoit
npodeccuoOHAIbHON  AEATeNbHOCTH, pPa3BUTUS  COIMAIBHBIX U MPOQecCHOHANbHBIX
komrmereHiuit (OK-10);

— TOTOBHOCTHIO KPUTHYECKU OLIEHHWBATh CBOU JOCTOMHCTBA M HEAOCTAaTKH, HAMETUTDH MYTH 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 nuBumm3anuu (OK-13);

— CIIOCOOHOCTBIO MCIIOJIb30BaTh METOJIbI U CPEACTBA (PU3MUECKON KYIbTYPHI Ul YKPEIUIEHUS
30pOBbSI M JIOCTHDKEHHUS  JIOJDKHOTO  YPOBHS  IIOJHOLIEHHOM  COLMaNbHOM U
npodeccuoHanbHoOU aesTensHocTH (OK-14).

3.3. BbImyckHMK, OCBOMBIIMII IporpamMmy CIELHAINTEeTa, JOJDKEeH 00aaaTh
CIIEAYIOIIHUMHU 001enpodecCHOHAIbHBIMHE KOMIETeHIMSIMU:

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

— CIIOCOOHOCTBIO MPO(ECCHOHATIBHO HCHOJb30BATH COBPEMEHHOE TEXHOJOTHYECKOoe H
aHaJIUTUYECKoe 00OpYyAOBaHUE, CIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCIIEOBAHUS U
aHaJM3Yy MOJIy4eHHBIX MPH ero npoBeaeHuu pesyasratoB (OIIK-2);



— CIIOCOOHOCTBIO HCIIOJIb30BAaTh METOAbl MaTeMaTHYECKOTO MOJIEIHPOBAHUS OTACIBHBIX
CTaalii M BCEro TEXHOJOTHMYECKOTO MpOoIecca, K MPOBEJCHUIO TEOPETUYECKOrO aHajau3a H
AKCIIEPUMEHTANILHOM MpoBepke agekBaTHocTH Mojaenu (OI1K-3);

— CIIOCOOHOCTBIO paboOTaTh ¢ HAYYHO-TEXHUYECKON M MAaTEHTHOH JIMTepaTypoil 1 UCIOIb30BaTh
MOJIy4CHHYIO WH(POPMAIMIO TPU OCYIIECTBICHHH CBOEH NMPO(EeCCHOHATBLHON AEATEIbHOCTH
(OIIK-4);

— TOHMMAaHHEM 3HAaYeHHS MHPOPMALMH B COBPEMEHHOM MHpE, CIIOCOOHOCTHIO pemaTh 3aJauu
npo(hecCHOHANBHONW JIEITETPHOCTH € TNPHUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOJOTHH C
y4eTOM OCHOBHBIX TPeOOBaHMU HH(POPMAIMOHHOW OE30MACHOCTH, B TOM YHCJE 3aIlUThI
rocynapcrseHHou Taiusbl (OIIK-5).

3.4, BbIMyCKHHMK, OCBOMBIIMNA MpPOTpPaMMy CIEIHMAIUTETa, JOJDKEH 00yanaTh
npogeccuoOHAIBLHBIMH KOMIETeHIUsIMU, COOTBETCTBYIOIIHMH BUTY (Bumam)
npohecCHOHATBHON  JIEITENFHOCTH, Ha KOTOPBIA (KOTOpBIE) OpPHUEHTHPOBAaHA MpOrpaMma
CTICIHAIATETA:

NMPOU3BOICTBEHHO-TEXHOJIOTHYECKAas 1eATeTbHOCTD:

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

— CIIOCOOHOCTBIO K PEMICHUIO0 MPO(PECCHOHAIBHBIX MPOU3BOJICTBEHHBIX 3aJa4, BKIIOYAIOITAX
pa3paboTKy HOpPM BBHIPAOOTKM ¥ TEXHOJOTHYECKHMX HOPMATHBOB PACXOJIOBAHUS CHIPHS,
MaTepHAIIOB M JYHEPreTHYECKUX 3aTPaT, COBEPIICHCTBOBAHME KOHTPOJIS TEXHOJOTHYECKOTO
nporecca (I11K-2);

— CIHOCOOHOCTBIO aHAIM3UPOBATH TEXHOJIOTMYECKUN MPOLECC, BBIABIATH €r0 HEJOCTaTKU 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 aHajM3y CHUCTEeM aBTOMaTH3allid MPOU3BOACTBA U  pa3paboTke
MepomnpusITHi 0 ux coBepiieHcTBoBanmio (I1K-5);

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

— CHOCOOHOCTBIO 00OecreunTh Oe30macHoe MpOBEJACHHE paldOThl €  HCHOJB30BaHUEM
PaZMOaKTUBHBIX BELIECTB B OTKPHITOM BHUAE U OICHMBATh IOJy4aeMylO 03y 3a CUeT
BHEIIIHEro ¥ BHyTpeHHero oomydenus (11K-7);

— TOTOBHOCTBIO HCIOJIb30BAaTh JCWUCTBYIONIME HOPMATHUBHBIE JIOKYMEHTHI B 00JIacTH
panuanuoHHoOM u saepHoit 6e3omacHocTH (ITK-8);

HAYYHO-MCCJIeI0BATEeIbCKAS 1eSITeIbHOCTD:

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

— CHOCOOHOCTBIO  CaMOCTOSITENIbHO  BBIMIONHATH  HMCCIEAOBAHHUS C  HCIOJIB30BAHHEM
COBPEMEHHOI  ammapaTypbl W  METOJIOB  HCClefoBaHMsi B  oOnactd  0OBEKTOB
npo(hecCUOHANBHONW JIeSITETbHOCTH, TMPOBOAUTh KOPPEKTHYIO 00pabOTKy pe3yibTaToB U
ycTaHaBIUBaTh ajiekBaTHOCTh Moaeneit (ITK-10);

— TOTOBHOCTBIO HCIIONIb30BaTh METOJBI OIEHKM pHUCKa U pa3pabaTbiBaTh MeEpPHl IO
o0ecrieyeHHI0 0€30MaCHOCTH  pa3paldaThIBaGMbIX HOBBIX TEXHOJIOTMH oOpalieHus c
o0wvekTamu npodeccruonanbHon aestensHoctu (ITK-11);

— CHOCOOHOCTBIO MPEACTABIATh PE3yNbTaThl UCCIEAOBaHMS B (GopMax OTYETOB, pedeparos,
nyonuKanuil 1 MmyONMUYHBIX OOCYXAEHUH, CIIOCOOHOCTBIO (OPMYIUPOBATH MPAKTHUECKUE
PEKOMEHIAINHU TI0 UCTIOJIb30BAHUIO PE3YAbTATOB HayuyHbIX UccneaoBanmii (I[1K-12);

OPraHu3alOHHO-YNPaBJIeHYeCKAs 1eSITeIbHOCTD:

— CHOCOOHOCTHIO K opraHu3anuu padotsl mogunHeHHbIX ([TK-13);
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— CHOCOOHOCTBIO K OIIEHKE MOCIEACTBUI MPUHUMAECMBIX OPTraHH3AIOHHO-YIIPABICHISCKUX
pewennii u ux ontumusanuu (I1K-14);

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

— CIOCOOHOCTBIO K WCIOJH30BAHUIO COBPEMEHHBIX CHCTEM YIIPABJICHHS Ka4eCTBOM
MIPUMEHUTENIFHO K KOHKPETHBIM YCJIOBHSAM IPOM3BOJACTBA HA OCHOBE MEXKIYHAPOIHBIX
craugaproB (I[1K-16);

— CIHOCOOHOCTBIO K COCTABJICHUIO W aHAIM3Y OM3HEC-IIAaHOB pa3pabOTKU M BHEAPEHUS HOBBIX
TEXHOJIOTUYECKHUX MPOIECCOB, OOpaIIeHUsI ¢ 00beKTaMU TPO(HECCUOHATBHON JIeATEIHHOCTH,
BBINTYCKA U peain3allii KOHKYpPEHTHO criocoOHoi npoaykiuu ([TK-17);

NMPOEKTHAS 1eITeJIbHOCTh:

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

— CIOCOOHOCTBIO K MPOBEJACHUIO MATEHTHBIX MCCIIEIOBAHUM C IIEJIbI0 0OECTICUCHHS TATEHTHON
YUCTOTHI HOBBIX MpoeKTHBIX peteHuit (ITK-19);

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

— CIIOCOOHOCTBIO HCIIOJIB30BaTh CPEJICTBA ABTOMATH3allMM TIPH TOATOTOBKE TMPOEKTHOU
noxymenTaruu (ITIK-21).

3.5. BbIIyCKHHMK, OCBOWBIIMKA MpPOTpaMMy CIEIMAJIUTETa, JOJDKEH 00yanaTh
npo¢ecCHOHATBHO-CIIEHMATUIUPOBAHHBIMU KOMIIeTEHIIUSIMH, COOTBETCTBYIOIIUMH
CHelUaInu3alyi NPOrpaMMbl CIICHHAIIATETA!
cnenuanuzanys Ne 1 «Xumudeckass TEXHOJIOTHS MATEPUAJIOB SAEPHOIO TOIUIMBHOTO IIUKJIIA»:

— CHOCOOHOCTBIO K 0€30MacHOMY MPOBEICHHMIO, KOHTPOJIO, YCOBEPILIEHCTBOBAHUIO U
pa3paboTKe TEXHOJOTHYECKHUX TMPOIECCOB MPOU3BOJCTBA OCHOBHBIX (PYHKIHMOHAIBHBIX
marepuaioB ATL, B Tom urcie ¢ ucnoyib3oBanueM paanoakTuBHbIX Matepuanos (IICK-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 pa3aeseHus 1 IPUMEHEHHUE U30TOIOBY:

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

— TOTOBHOCTBHIO NMPUMEHATH U30TOMBI JUIsl pElIeHUs 3a/1a4 B 00JacTU TEXHUKU U TEXHOJOTHH,
ecTecTBeHHbIX Hayk U MenuiuHsbl ([ICK-2.2);

cnequammzauuss  Ne 3 «TexHonoruss TelJIOHOCHUTENEH W PAAUOIKOJOTHS  SACPHBIX

SHEPreTUYECKUX YCTaHOBOK':

— CHOCOOHOCTBIO K 0€30MacHOMy  IPOBEICHHIO, KOHTPOJIIO, pazpaboTke U
YCOBEPILEHCTBOBAHUIO  TEXHOJOTMYECKUX IMPOIECCOB TMOJATOTOBKM M  pEreHepauuu
TEIJIOHOCUTENEN SIIEPHBIX SHEPreTUYECKHUX YCTaHOBOK pa3IUYHOTO THUIIA,
ofOecreunBarOIIMMHA  HAJIS)KHYI0 W JIOJITOBPEMEHHYIO 3allUTy OKpYXaloliel cpeapl OT
BozneiicTBus panuarun (IICK-3.1);

— CHOCOOHOCTBIO pa3pabaThiBaTh Ha ATOMHBIX AJIEKTPOCTAHIIMSIX MEPOIMPHUATHS MO 3alIuTe
OKpYXarollleld cpelibl OT PaJUOHYKIHUJIOB M OLIEHHBATh JI030BYI0 Harpy3Ky Ha pa3jiuyHbIe
rpynnsl Hacenenus (ITCK-3.2);

cnenuanuzanus Ne 4 «XuMudeckasi TEXHOJOTHsI HAHOMATEpUAJIOB ISl AJIEPHOM SHEPTETUKU:

— CHOCOOHOCTBIO pa3pabaThiBaTh TEXHOJOTHYECKHE IMPOILECCHl MOTYYCHHS] MATEpUANOB IS
SIIEPHOM PHEPTETUKU C UCTIONb30BaHUEeM MeTo0B HaHoTexHosoruu (IICK-4.1);

— CHOCOOHOCTBIO pa3padaThiBaTh M OCYIIECTBISATH METOJBI 0OE30MacCHOrO0 OOpaIieHus C
HanoMarepuanamu ATL (IICK-4.2);
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crenranu3anus Ne 5 «PaguannoHHas XuMus U pagualliOHHOE MaTEPUAIOBEICHUEY:

— CIIOCOOHOCTBIO OLIEHUBATh PAMALMOHHBIE 3()(HEKThl B3aUMOJCHCTBUSA U3ITyYCHUST BBICOKOU
SHEPruu C BEIIECTBOM, MCIOJb30BaTh WJIM MHUHUMU3UPOBATh IOCJIEICTBUS ITOrO
B3aumoeiictBus (IICK-5.1);

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

— CIOCOOHOCTBIO OLEHHBATh pAJUAIMOHHYIO YCTOHYMBOCTH pA3IMYHBIX MAaTEpUATOB U
paspabaThiBaTh mpoiiecchl 3amuThl 3Tux matepuanos (I1CK-5.3);

cnenuanuzanus Ne 6 «SnepHas u paguanmoHHasi 0€30MaCHOCTh HAa OOBEKTaX MCIOJIb30BaHUS

SIIEPHOM DPHEPTUN»:

— CIHOCOOHOCTBIO aHAIM3UPOBATh PAAUALMOHHYIO CUTYallMI0O U pa3pabaThiBaTh MEpPONPUATHUS
1o o0ecnevyeHuIo sAepHoi 0e30MacHOCTH MPHU MPOBEIEHUHM TEXHOJOTHYECKUX MPOIECCOB C
pactBopamu, coaepxkamumu aessiiiuecs 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 PEAJIN3ALIUU
ITPOTPAMM CIIEHUAJIUTETA

4.1. O0mas xapakTepucTUKA 00pa30BaTeIbHOM AeATeJbHOCTH

O6pazoBaresnbHas 1S TEIbHOCTh TI0 IporpaMMe CHelHaInTeTa NpeycMaTpruBaeT:

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

—  IIPOBEJCHUE IPAKTUK;

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

— IPOBEJECHUE KOHTPOJIS KaueCTBa OCBOCHMSI IIPOTPaMMBbl CHEIMAIUTETa OCPEICTBOM
TEKyLIEro  KOHTPOJS  YCIIEBAEMOCTH, IPOMEXYTOYHOHW  aTTecTalMu  oOydaromuxcs,
roCyJapCTBEHHON UTOTOBOM aTTeCTalluy O0Yy4aroIUXCsl.

4.2. Y4yeOHbIi IJIaH MOJATOTOBKY MHKEHEPa

VYuebHbIil IUIaH MOJArOTOBKM HMHXEHepa pa3paboTaH B COOTBETCTBMM C TpeOOBaHUAMHU
(dbenepaTbHOTO0 TOCYAApCTBEHHOTO 00pa30BaTEIBHOrO 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 IOCIe0BaTEeIbHOCTh OCBOEHUS OJIOKOB U
pazgeno  OOIl  (aucuuIuiiH, MNPakTHK, TOCYAApCTBEHHOM  MTOTOBOM  aTTeCTallMH),
oOecneunBaromux (HOpMUPOBAHHE KOMIIETEHIMN. YKa3aHa oOuias TPyIOeMKOCTh JUCLMILIMH,
MOJ1yJIeH, IPaKTHK, TOCYAAPCTBEHHOIN UTOrOBOM aTTECTAllMH B 3aUETHBIX €JUHULAX, & TAKXKE UX
oO11as 1 ayIuTOpHas TPyA0E€MKOCTb B Hacax.

VYueOHbIl MiaH MOATrOTOBKM HHXXKEHepoB Mo cnenuaibHocTH 18.05.02 Xumunueckas
TEXHOJIOTMSI MaTepHalloB COBPEMEHHOM dHepreTuku, cnenumamusanus Ne 3 «Texnosorus
TEIUIOHOCHUTENIEN U PaIMOIKOJIOTHUS SAEPHBIX DHEPreTUUECKUX YCTAHOBOK» — IIPHJIAracTcs.

4.3. KasiennapHblil y4eOHbIN rpadpux

[locnenoBarenpHOCTh peanu3aluy MPOrpaMMBbl CHELUAINTETA MO0 ToJaM U CEMECTpaM
(BKiIrOUas TeopeTHuYecKkoe OOyueHHe, NPaKTUKU, HAyYHO-HCCIENI0BATEeNLCKYI0 padoTy,
IIPOMEXKYTOUHBIE W TOCYJApCTBEHHYIO 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 pado4yeil NPOrpaMMbl AU CHHUILJIMHBI
«MHOCTpaHHBIH A3BIK»

1. Heas AMCHUIUIMHBI IPHOOpPETEHNE OOYYAIOUIUMHUCS OOIIeH, KOMMYHHUKAaTUBHON H
npodeccHOHATPHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTHENBHBIX JTalax S3bIKOBOM
MOATOTOBKM  IO3BOJIIET  HUCIOJb30BaTh  MHOCTPAHHBIM  S3bIK  INPAKTUYECKM Kak B
npodeccHoOHAIBHON (MPOW3BOJCTBEHHON ¥ HAy4YHOH) JAEATEIBHOCTH, TaK W JUIA  Ieliei
caMmo000pazoBaHMUsI.

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

Obnadams ClenyOUUMHA KOMIETEHITUSIMU

- CHOCOOHOCTBIO K TpOo(ecCHOHATLHOMY OOIIEHHWIO Ha WHOCTPAHHOM S3BIKE, K TOJYy4EHUIO

nH(popmanuu u3 3apyoekHbIX HCTOUHUKOB (OK-6).

3namo:

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

— pYCCKHE 3KBUBAJIECHTHl OCHOBHBIX CJIOB M BBIPAXKEHUN pPeUd 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 JIJIsl pabOThI Ha/l TATIOBBIMU TEKCTaMU;

— TIpuUeMbl 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 YMEHUSMH PEYEBOM JEATEIBHOCTH NPUMEHUTENIBHO K cdepe ObITOBON u
npodeccuoHaIbHON KOMMYHHUKAIIUU, OCHOBaMH ITyOIHMYHOMN peyH;

— OCHOBaMHU pedepupoBaHHUs U AaHHOTUPOBAHUS IHUTEpaTyphl 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  rimaronoB. OOpazoBaHue (GOpM  MPOCTHIX, IMPOJOKEHHBIX,
nepdeKTHbIX U NMepPeKTHO-MPOIOJHKEHHBIX BpeMEH Iiarosa. BompocurenbHble IpeanokeHus B
pa3nuuHbIX BpeMeHax. OOpa3zoBaHue OTPHUIIATENBHBIX (OPM TIIaroja B pa3MdHbIX BpEMEHAX.

1.3 OGpazoBaHue MPOCTHIX, MPOJIOJLDKEHHBIX, MEP(EKTHBIX BPEMEH IJIarojbHbIX (OpM U
ynoTtpebnenne (opM cTpadarenbHoro 3anora.l.4. BupoBpemeHHble (OpPMBI  TJIAroJoB.
OO6pa3oBaHue TPOCTHIX, MPOJOKEHHBIX, MEP(EKTHBIX U Mep(PEeKTHO-MPOIOHKEHHBIX BpEMEH.
BonpocurenbHble NpeniokKeHus: B pa3IuyHbIX BpeMeHax. OOpa3zoBaHHe OTpUIATEIbHBIX (HOopM
rJ1arojia B pa3iMuHbIX BpEMEHAX.

1.4 Mpuyacrtus. [Tpuyactus HacTosIero u npouresmero spemenu. Ilepdexktasie Gopmel
npuyacTus. MecTo Npu4acTHil B MpeioskeHu. AOCOIIOTHBINA MPUYACTHBIA 000POT.
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1.5 Nndunurus. @opmel uHpuHuTHBA. [IpogomkeHHbIH U nepPeKTHBIM UHPHUHUTHUB.
Oynkuuu uHGUHUTHBA B mnpemnoxkeHuu. OOpa3oBaHwe u ynoTpeOiIeHHEe HHOUHUTHBHBIX
00OpOTOB THUIIA «CIIOKHOE TIOJUICKAIIEE» U «CIOKHOE JIOTIOTHEHHUEY.

1.6 MopnanpHbie rnaroibel. CTpyKTypa npemioxkeHus. [IpuHIMIBI cI0BOOOpa30BaHMUS.
Coxkpamenus (a00peBuatypsl). O003HaueHUe Aathl. [IpaBuia 4TeHUs XUMHYECKHUX DJIEMEHTOB,
0003HaYCHUI W (POPMYIT HEOPraHWYECKHX COCAMHCHUN W YPAaBHEHUH XUMUYCCKUX PEAKIIHMA.
[IpaBuna urenuss enuHull u3Mepenus. [lpaBuna uTeHHS HAMMEHOBAHMW  OCHOBHBIX
OPraHU4YEeCKUX COCTUMHECHUMU.

Paznen 2. Pa3BuTne HAaBBIKOB YTEHUSI 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
— CoBpeMeHHbIC UH)KEHEPHBIE TEXHOJIOTHU:
— OCHOBHBI€ TIPOIIECCHl XUMUYECKUX MPOU3BOJICTB
— IIpoGnembl XuMu4ecKo KMOEPHETUKH
— OxpaHa OKpyKarouien cpebl
— PanmonanpHO€ KMCIOJIb30BaHNE IPUPOIHBIX PECYPCOB
— PanmonanpHO€ HCIOJIb30BaHNE YHEPTETUYECKUX PECYPCOB
— MamuHbl ¥ anmnapatbl XAMHYECKUX TPOU3BO/ICTB
— DHepropecypcocOeperaroiye XuMu4eckiue Mpou3BOICTBA
— AnanuTudeckas XuMus U (PU3UKO-XUMHYECKHE METO/Ibl aHATTN3a
— IIporeccel u anmapaTbl XMMAYECKOW TEXHOJIOTUU
— Cucrembl ynpaBiaeHUs] XUMUKO-TEXHOJIOTMUECKUMHU MPOLECCAMU
—  XuUMHUYECKOE MPEANPUATHE
— Xwumudeckass jaboparopus. Texnuka Oe3omacHOCTH B Jjaboparopun. HM3mepeHus B
XUMUYECKOH JabopaTopun
—  Xumus Oyaymiero.
— buotexnonorus @apmaieBTuuecKue IpOU3BOACTBA.
— 3enenas xumus. [IpoGiemMbl S3KOJIOTHH.

2.2 Tlonsitue o Buaax yuteHus. [IpocMOTpoBOEe UTeHHE HA MPUMEPAX TEKCTOB O XUMUHU,
H.W. Mengeneese, PXTY um, JI.U. Menaeneena.

AXTUBH3AIMS JIGKCUKH POYUTAHHBIX TEKCTOB.

2.3 WMsyuyaromiee yTeHHE HAYYHBIX M HAYYHO-TIOMYJSPHBIX TEKCTOB IO BBIOPAHHOM
CHEeIMAIbHOCTH Ha TmpuMmepe TekcToB: «Hayka u HayuHble MeETOAB», «XHUMHUYECKOE
npennpustie», «COBpeMEHHbIE WH)XEHEPHBbIE TEXHOJOTUN», «XuMUYeckas gabopaTopus.
Texnuka OezomacHocTH B jabopatopuu. M3MmepeHuss B XMMHUYECKON Jabopatopum», «XUMHUS
Oynymero. CoBpeMeHHbIE TEHACHIIMU Pa3BUTUA Hayku», «buorexnonorus. ®apmareBTu4ecKue
MIPOU3BOJICTBAY, «3enenas xumus. [IpoOiaembl FKoIOTUmY.

Jlekcudeckne OCOOEHHOCTH TEKCTOB HAyYHO-TEXHUYECKOHW HAaINpaBICHHOCTH. TepMUHOIIOTHS
Hay4YHO-TEXHUYECKOU IUTepaTyphl HA U3y4a€MOM SI3BIKE.
Pa3pen 3. IlpakTuka ycTHOM peun
3.1 IlpakTHka yCTHOH peuu IO TeMaMm:
— «["oBopum o cebe, o cBoeilt Oynymieit mpodeccun,
— «Moii yHuBepcurTeT»,
—  «YHHBEPCUTETCKUN KaMITyC)»
— «At the bank»
— «Applying for a job» u T.1.

3.2 MoHonorudeckas peuyb 1Mo teMe «o cebe u o Oynymen npodeccun». Jlekcudeckue

0COOEHHOCTH MOHOJIOTUYECKON PEyUH.
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3.3 PeueBoil OITUKET TIOBCEAHEBHOTO OOIICHUS (3HAKOMCTBO, MPEJCTABICHUE,
YCTaHOBJICHHE M TOJIep>KaHHE KOHTAKTa, 3alpoc U cooOmeHne MHpopMauy, nodyxaeHue K
JEWCTBUIO, BBIPAYKECHHE POCHOBI, COTTIACHS).

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

4.1. 'pammaTHuecKue U JIEKCUYECKUE TPYAHOCTH SI3bIKa CIIELUAIbHOCTH:

Pa3nnunble BapuaHThI NepeBoia NIpUYACTU Ha pyccKuil s3bIK. [IpuyactHeie 000pOTHI U
IIpUEMBI UX [IEPEBOJIA HA PYCCKUM SA3BIK.

4.2. CocnaratenbHoe HakioHeHHE. POPMBI cocIaraTeIbHOIO HaKIOHEHUS B M3y4aeMOM
sa3plke. MogjanbHble TJarojibl M HX HCIOJIb30BaHHE B MPEAJIOKEHUSAX B COCIArareIbHOM
HaKJIOHEHHH. THmbl YCIIOBHBIX MpeMIOKEHUH. BapmaHThl mepeBoja NPENIOKEHUN B
cocllaraTeJIbHOM HaKJIOHEHUM W YCJIOBHBIX MpeanokeHui. [lopsnok ciIoB B NpeAsioKEeHUU.
OMparnyeckue KOHCTPYKIIHUH.

4.3. U3ydeHue mpaBui MEpeBOJia pa3iMuHbIX (OpM HMHOUHUTUBA U MHPUHUTHBHBIX
000pOTOB Ha PYCCKHII SI3BIK.

4.4 N3zyyaroliiee YTeHUE TEKCTOB MO0 TEMATHKE:

1) «JIaGopaTtopus»

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

Crunucruyeckue 0COOEHHOCTH CHENMAIbHOW HAayYHO-TEXHUUECKON auTepaTypbl. Opranuzanus
paboThl co crenuanbHbIMU cioBapsiMu. [loHaTHe 0 pedeprupoBaHUM U AaHHOTUPOBAHUHM TEKCTOB
no cneruanbHocTU. [lonck HOBOM MH(OpManuu mpu paboTe ¢ TEKCTAMH M3 MEPHOIUYECKUX
u3laHu W MoHorpaduii, MHCTPYKUUN, NPOCHEKTOB U CIPaBOYHOM JHUTEpaTypbl IO
paccMaTpuBaeMON TEMaTHKE.

4. O0beM y4eOHOH TUCUMIIJIMHBI

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 caMocTosITebHAs 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 -
VYrpakHeHus 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

OIEHK O

AHHOTAuA

paboyeii mporpaMmbl IUCHUILTHHBI «DPusocodpus»

1. Heap TUCHUIUIMHBI — CHOPMHUPOBATH Y CTYJCHTOB KOMIUIEKCHOE MPEICTABICHHUE O
pomu u mecte GHIOCOGUH B CUCTEME TyMaHUTAPHBIX, COLMAIBHBIX M ECTECTBEHHBIX HAYK,
MMO3HAKOMHUTh WX C OCHOBaMH (UI0CO(CKOTO 3HAHHS, HEOOXOJUMBIMU ISl PEIICHUS
TEOPETHUYECKUX M MPAKTHYECKHX 3a/1a4.

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

Obaadoams CleqyOIUMUA KOMITETECHIUSMHU:

- CIOCOOHOCTBIO MPEACTABUTHh COBPEMEHHYIO KapTUHY MHpa Ha OCHOBE LEIOCTHOM
CUCTEMbl €CTECTBEHHOHAYYHBIX M MaTEeMaTHUECKUX 3HAHUI, OPHUEHTHUPOBATHCA B IIEHHOCTSIX
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 GriocoPpuu CTyEeHT JA0KEH:

3namu:

OCHOBHOE€ COJIEp’KaHUE TJaBHBIX (PUI0CO(CKUX IIKOJ W HANPABIICHUH, MpeACTaBUTENEH
TUX IIKOJ, CBSI3b M paznuyue uX QUIocCOGCKUX HUICH, CBA3b HCTOPHUKO-(PUIOCOPCKUX
KOHIIENUH ¢ COBPEMEHHBIMU IPOOIeMaMu HHIMBUAYaIbHON U OOLIECTBEHHOM KU3HH.

Ymemn:

MIOHMMATh W AHAJIW3UPOBATh MHMPOBO33PEHUYECKHE, COLMAIBHBIE W HWHAWBHIyaJIbHBIC
npoOseMbl COBPEMEHHOHN KHU3HHM; TPAMOTHO BECTH AMUCKYCCHUIO, aHAJIM3UPOBaThb OCOOEHHOCTH
MEXKYJIbTYPHOTO B3aMMOJAEHCTBHsI, OOYCIOBJICHHBIE Pa3JIMYMEM 3THYECKUX, PEITUTHO3HBIX U
IIEHHOCTHBIX CHCTEM, ONHpasCh Ha HapaOOTaHHBIM B HUCTOpUM (uIocOPUN MaTepua;
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 (DHUIOCOPCKOTO MBIILIEHHS; KaTerOpUaIbHBIM aIllapaToM
M3y4aeMOi JWCIHIUIAHBI, 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. KpaTtkoe conep:kaHue TUCHUILINHBI

Beenenue. @unocodus, ee MpoUCXOXKICHUE U POJIh B 0OIIECTBE.

Paszpnen 1. OcHoBHBIE (pHI0COPCKHE LHIKOJIBI.

Antnunas Qunocodpust (mocoxpatuku, coductel, Cokpar, [emokpur, Ilmatom,
ApHUCTOTENb, IUTMHUCTHYCCKU-pUMCKas (unocodpus). OcHOBHBIE TPOOIEMBI CPEAHEBEKOBOM
¢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. ®unocodckue KOHUENUUU ObITUS U MO3HAHUS.

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

KoHuenuuu npoctpaHcTBa 1 BpeMEHU B UCTOPUU GUIIOCOPUHN U HAYKH.

[Tpoucxoxnenue coznanus. Ponb Tpyna B NpOUCXOXKIECHUN COo3HaHUs. M ieanucTuueckue
U MaTepuajucThuueckue KoHmenmuu co3HaHus. Co3Hanue u Mo3r. Co3HarenabHOE U
6ecco3HarenbHoe. Co3HaHue U A3bIK. CO3HaHUE U CaMOCO3HAHUE.

Konuenuuu rHOceosorun B HcTOpuM (uimocoduu: CeHCyanu3M, paluoHaAIU3M,
CKENTHUIM3M, arHOCTUIM3M, KOHIIETILIHS BPOKICHHBIX UJIeH, anpuopu3M. JlnaneKkTuka Mo3HaHus:
YyBCTBEHHOE U panuoHaabHOe. OCHOBHbIE TEOPUHU UCTHUHBI.

Pasznea 3. Ilpo6aemsbl yesioBeka B pusiocodumn.

UYenosek kak npeamet ¢rtocodckoro ananmsa B uctopuu puocoduu. I[IponcxoxaeHue
YelloBeKa: MPUPOJHbIE U COLMAJbHBIE YCIOBHUS AaHTPOINOCOLMOTeHe3a. buonornueckoe u
colManbHOE B yenoBeke. HAMBH, MHAWBUIYalbHOCTb, TUYHOCTD.

CwmpbIch )KM3HU W TIpeIHa3HavYeHHE 4enoBeka. JKu3Hb, cMepTh, OeccMmepTue. J[BmwkeHue
HEHACWJIUsA, €ro pojib B coBpeMeHHOW >km3Hu. llenmn wm mnennoctu. CBoOoma BoaM U
OTBETCTBEHHOCTh JINYHOCTU. HpaBCTBEHHbBIE, PETUTHO3HBIE, ICTETUYECKUE [IEHHOCTH.

Pasznea 4. dusiocodusi ucropuu u od1ecTBa

UenoBek B CUCTEME COLHMAJIbHBIX CBs3ei. JluyHOCTh M Maccel, cBoOoda U
HeoOxomumocTh. Dunocodus uctopuu: (GopManvoHHAS U IUBWIM3AIMOHHAS KOHIIETILHU
ucropuyeckoro paszputus. [Iporpeccucrckue W UUKIMYECKUE MOJENU pa3BUTHUS. [ Jo0anbHbIe
mpo0eMbl coBpeMeHHOCTH. KoHIIenus ycToOMUYMBOro pa3BUTHS U CLIEHApUU OYIyIIEeTo.

OO6mectBo u ero crpykrypa. CounuanbHas, TOJIUTUYECKass M JyXOBHas cQepsl
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 3HaHUS, €r0 METOIbl U (OPMBI.
Hayunbie peBosonnu ¥ CMEHa TUIIOB palMoHalbHOCTU. Hayka B coBpeMeHHOM Mupe. DTHKa
HayKH M OTBETCTBEHHOCTh YYCHOTO.

[Ipobnema cooTHOIIEHUS HAayku M TeXHUKU. ColuainbHble IOCIEACTBUS HAy4YHO-
TEXHUUYECKOTO Iporpecca. OTHYECKHE M DKOJIOTMYECKHE HWMIIEPATUBBI Pa3BUTHA HAyKH U
TEXHUKH.

MecTo XMMHUHU B CUCTEME €CTECTBEHHBIX HayK. OcHOBHas npo0ieMa XMMHU KaK HAyKd U
npousBojacTBa. Lenn w  3amaum  xuMuyeckod  TexHoioruu. Crneuumpuka  XUMHKO-
TEXHOJIOTUYECKOT0 3HaHUA: (yHAAMEHTAIbHOE U PUKIATHOE, IMITUPUYECKOE U TEOPETUYECKOE
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4. O0beM yueOHOM TUCHUILINHBI

. 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 3anstus (113) 0,44 16
CamocrositesibHas padora (CP): 2,67 96
CaMOCTOSATENbHOE U3YUEHUE Pa3/IeOB IUCHUIUINHEI 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: JK3aMeH
JK3aMeH 1 27
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTECTAIUs 1 0,3
[ToaroToBka Kk sK3aMeHY 26,7
AHHOTALUA

padoueii mporpaMmmbl JAUcUMILIMHBI «AcTOpus»

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

2. B pesyabraTre wu3yYeHHMs [AUCUUILIMHBI OOy4Yamoummiics 10 NporpamMmme
CIeNHATIUTETA T0JIKEH:

Obaadams CleqyOIUMA KOMIIETECHIIUSIMHU:

- CIIOCOOHOCTBIO aHAJM3UPOBATh OCHOBHBIC JTallbl U 3aKOHOMEPHOCTH HCTOPHYECKOTO
pasBuTHs  obOmectBa Ui (OpMUpOBaHMS  T'PaXJAHCKOW  TMO3UIMU,  CIIOCOOHOCTH
HMHTErpUpoOBaThCs B coBpeMeHHoe o6miectBo (OK-3).

3namo:
- OCHOBHBIE dTamlbl U KJIIOYEBBIE COOBITUS UCTOpuM Poccuu U Mupa; 0COOEHHOCTH pPa3BUTHS
POCCHIICKOTO TOCYapCTBA, BBIIAIOIIUXCS IeATENeH OTeUeCTBEHHOM U BceoOIeit HCTOpUH.
Ymemy:
- COOTHOCHUTH OOIIIME MCTOPUYECKHE MPOIIECCHl U OTAENbHbIE (DAKTHI; BHISBIATH CYIIECTBEHHBIE
YepThl UCTOPUYECKUX MPOIIECCOB, SIBJICHUN U COOBITHIA, aHAIU3UPOBATH COIUAIBHO-3HAYUMBIC
npo0OIeMbl;
- (GopMynupoBaTh U APrYMEHTHPOBAHO OTCTAMBATh COOCTBEHHYIO MO3UIUIO TO PA3IUYHBIM
npo0iemMaM UCTOPHUH.
Braoemy:
- TMPEeACTaBICHHUSIMH 00 HCTOPUU KaK HAyKe, €€ MeCTe B CUCTEME T'YMaHUTAPHOTO 3HAHUS;
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- IPEJICTaBICHUSIMA 00 OCHOBHBIX 3Tanax B UICTOPUH YEIOBEUYECTBA U UX XPOHOJIOTHH;
- KaTeropuagbHO-TIOHSITUIHBIM aIapaToM U3y4aeMOU NUCIMIUIAHBL;
- HaBbIKaMHU aHAJIM3a UCTOPUYECKUX UCTOYHUKOB.

3. KpaTtkoe conep:kaHue 1UCHUILINHBI
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 cucreMe Hayk. lIpenmer umcropuyeckoil Hayku. Ponp Teopum B
no3HaHuu mpouwioro. CymHocTs, (GopMbl, (YHKIHHA HCTOPHYECKOTO 3HAHUA. VICTOYHHKH IO
OTEUYEeCTBEHHOM wucTOopuM, ux kiaccudukanus. Hcropus Poccum — HeoThemiemas 4dacTb
BCEMUPHON UCTOPUH; 00111€€ U 0COOEHHOE B UCTOPUYECKOM PA3BUTHHU.

CnaBsiHCKO€ OOIIECTBO B DJMOXY pacCElieHUs. OTHOKYIbTYPHBIE M  COLIMAJIBHO-
MOJINTUYECKHE  TPOLIECChl  CTAHOBJIEHUS  POCCUHMCKOW  TOCyHapCTBEHHOCTH. (OCHOBHBIE
COLIMANILHO-3KOHOMMYECKHUE TMpoLecchl U cnenuduka GopMupoBaHus (HeoJaIbHBIX OTHOILIEHUI
Ha Pycu. OcobeHHOCTH coumanbHO-ToNUTHYecKoro pa3Butusi Kuesckoit Pycu. Ilpunsarue
XpuctrancTBa. @opMUpPOBaHUE TPABOBOM CHCTEMBI.

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

[Ipuunnbl 00ocobiieHus 3emenb U KHsDKecTB. COLMANbHO-TIONMTHYECKAs CTPYKTypa
PYCCKHX 3eMelb Iepuoja MOJUTHYECKONH pa3apoOiaeHHocTH. DopMUpOBaHHE pa3IMUHBIX
COLIMOKYJIbTYPHBIX MOJIEJIEH pa3BUTHSI JPEBHEPYCCKOTO 0OIIECTBA U TOCYIapCTBa.

MoHnrono-tarapckoe HamecTBue Ha Pych. Dkcnancusa B 3anaanyro u CeBepo-3anagHyro
Pyce. Benukoe kHsbkectBo JInmTtoBckoe m Pycckoe rocymapcrBo. ConHMaNbHO-TOJUTHYECKUE
U3MEHEHHUS B PYCCKHMX 3€MJISIX B TEpUOJ MOHTIOJO-Tatapckoro rocmnojacTtBa. Crnenuduka
dbopmupoBanus eauHoro Poccuiickoro rocymapctBa. PaszButne ¢deomanbHOTO 3eMJICBIIAICHUS.
ConepauyectBo kHsbKecTB Ceepo-Bocrounoit Pycu. [lpuumubl BO3BBIIEHUS MOCKOBCKOTO
KkHsDKecTBa. IlepBbie MockoBckume KH3bs. Jmutpuii Jlonckoit. KynukoBckas OutTBa, €€
HMCTOpHUYECKOE 3HaUeHHUE. Poib 11epkBH B 00BbeAMHUTENIBHOM Tporiecce. Cepruii Pamonexckuid.

OCoOCHHOCTH TMOJMTHYECKOTO YcTpoiictBa Poccmiickoro rocymapcrBa. Msan 1.
Bo3HUKHOBEHHE COCIOBHOM CHCTEMBI OpraHu3anuu ooriecTBa. MectHudecTBo. [Ipeamnochuiku
CKJIaJIbIBAaHUSI CaMOJEpPKaBHBIX 4YepT rocyaapcrBeHHou Biactu. Bacumuii III. Mcropuueckoe
3HaueHue oOpazoBanus eaquHoro 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 EBponsl. 3emckuii Cobop. N36pannas Paga. Pedopmbr 50-x rogos XVI
Beka U ux 3HaueHue. Cynebnuk 1550r. Crornassiii Cobop 1551r. [Ipucoeaunenue xk Poccun
[ToBomxns, [Ipuypanes u 3amamnoit Cubupu. JIuBoHCKas BOWHA: L€ W MPUYHHBI HEyad.
OnpuyHMHA: NPUYUHBI, CYIIHOCTb, MOCHenCTBUs. Xo3sicTBeHHOe pasopenue 70-80rr. XVI B.
Oranbl ~ 3aKpemnolleHuss  KpecThsiHcTBA.  DopmupoBaHue  OQUIMAIBLHON  HACOIOTHH
caMoJiepKaBHsl.

«CMmyTHOE BpeMs»: oOclablieHue TOCYIapCTBEHHBIX Hayaj, IMOMbITKA BO3POXKICHUS
TPAIUIIUOHHBIX («IOMOHIOJIbCKMX») HOPM OTHOIIEHMH MEXIy BIACTbIO U OOIIECTBOM.
IIpaBnenue bopuca I'ongyHosa. Jhxenmutpuit 1. bospckuit naps Bacwmii Llyiickuii. Boccranue
N. bonotaukosa. Jhkenmutpuit 1. denomen camos3BancTBa. [lonbCcko-11BEnCKass WHTEPBEHIIMS.
Cemubosipuinna, okkynaius MockBel. Posib HapoJHOTO OMoTYeH s B 0CBOOOXKIeHNH MOCKBBI U
nsrHanun 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 xozsiictBa. CoOopHoe Ynoxkenue 1649r.: opuaudeckoe oopMieHne KpernocTHOTO MpaBa 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 BHyTpEeHHEH M BHEIIHEW TOPrOBJIM. YKpelleHue KynedecTtsa. HOBOTOProBblil ycTas.
LlenTpanuzanusi BiIacTH, Hadaio mepexojga K abcomrotu3my. IIpekpaimieHue AesTelbHOCTH
3emckux cobopoB. M3menenne ponu bosipckoit Aymsl. LlepkoBs u rocyaapctBo. llepkoBHBII
packon. «byHramHbii Bexk». IlpuumMHBI MaccoBbIX HapoAHbIX BbIcTymuleHMM B XVII B.
Tl'oponckue OyHTBI. Boccranme mox mpenBoautensctBoMm C. Pa3uHa: mpuumHBI, 0COOEHHOCTH,
3HauYeHUe U nocieAcTBus. Poccuiickas MbICib U KyJabTypa B peasepun HoBoro Bpemenu.
Pa3nea 2. Pocceniickast ummnepust B XVIII- nayane XX B.

2.1. Poccuiickoe rocygapcrso B XVIII Bexe — Bexke MoJepHU3aLMU U NIPOCBELCHUS

XVIII Bek B eBponeiickor 1 MupoBou ucropuu. Pocecust u EBporia: HOBbIE B3aUMOCBSI3H U
pasznuuus. [lerp I: 6oppba 3a mpeoOpazoBanue TpaauMOHHOTO o0IecTBa B Poccun. OcHOBHBIC
HATpPaBJICHUS «EBPOIEU3AIMM» CTPAaHBL. OBOJIONMS COIMAIBHON CTPYKTYphl 0OIIecTBa.
Buemnss nmonutuka Ilerpa 1, e€ cBsi3b ¢ nmpeoOpazoBanusiMu BHyTpu cTpanbl. Pedopmer [letpa |
KaK TepBasl MOMbITKAa MOJEPHU3AIMU CTpaHbl, €€ 0cOOeHHOCTHU. Pa3BUTHE MPOMBIIIIEHHOCTH.
VYcunenne ponu rocygapcTBa B HapallMBaHUU IPOM3BOJIUTENBHBIX CUJl cTpaHbl. KoHuenuus
MepKaHTHiIM3Ma U e€ peanusauuss B Poccuu. Cozpmanue perynaspHod apmuu U (iora.
AnvunuctpatuBHas pedopma. IlepkoBHas pedopma. Tabens o panrax. bopeba ¢
KOHcepBaTHBHOMU omnmno3unueil. Odopmienue abdbconoT3Ma, OCHOBHBIE YEPThl M HCTOPUUECKOE
3HaueHue. [IpoBosrnamenue Poccun wnmmepueil. YmpoueHue MexAyHapOIHOTO aBTOPUTETA
CTpaHBI.

JIBOpLIOBBIE TEPEBOPOTHI, HMX MPUUYMHBI, COLMATIHHO-TIOJIUTUYECKAs] CYIIHOCTh H
nocneacteuss.  ®asoputusm.  Pacmmpenwe — npuBmierud - ABOpsHCTBA.  JlanmpHelmas
OropokpaTHu3anusi rocamnmnapara. BHemHsis monuTtuka Bo BTOpoil uerBeptH — cepenuHe XVIII
BEKa.

Exatepuna II: HICTOKM U CYIIHOCTH Jyaldu3Ma BHYTPEHHEH MOIUTUKH. «IIpocBenieHHblI
abcomootu3aMy». Cekynaspuzanusi IEPKOBHBIX 3eMelb. YJIOKeHHass Komuccus. KpecThsHCKuit
Borpoc. Hapomnoe Boccranue moa npeaBoautenscTBoM E. [TyradeBa (mpeanockuiky, XapakrTep,
0COOEHHOCTH, MECTO B HWCTOPHH). YKpEIUIEHHE TOCyIapCTBEHHOro ammapata. [yOepHCKas
pedopma. CocnoBHas mosmtuka Exatepunsl II. HoBbvlii opuawdeckuii cratyc IBOPSHCTBA.
Buemnss nomutuka Poccum Bo BTOpoit mosioBuHe XVIII Beka. [lanbpHeiiinee pacimupeHue
rpanul Poccuiickoil ummnepuu.

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

Pycckas kynbrypa XVIII Beka: OT NETPOBCKUX HMHUIIUATUB K «BEKY MPOCBEIICHUS.

2.2. Poccns B XIX cronerun

[TpombienHslii mepeBopotr B EBporne m Poccuu: obmiee m ocobennoe. Bakneimme
ycnoBus nepexoda Poccun k MHIYCTpUaIbHOMY OOIIECTBY — PEUICHHE KPECThIHCKOTO BOIMpOCca
Y OTPaHUYEHUE CaMOJICPHKABHUSL.

KpectbsiHckuii Bompoc: stambl penieHus. [lepBble MOACTYIBI K OTMEHE KpPEINOCTHOTO
mpaBa B Hadaje XIX B. Yka3 1803r. o «cBoO0ogHBIX Xitebonaiax», yka3 1842r. 00 «00s3aHHBIX
kpecTtbsiHax». Peopma I1. JI. Kucenea. Perenne KpecTbTHCKOTO BOTIPOCa B EPHO/I TPaBICHUS
Anexcannpa II. [Ipeanoceuiku v mpUYMHBI OTMEHBI KPETIOCTHOTO MpaBa B Poccun. «Manudect»
19 ¢depansa 1861r. u «llonmoxeHus»: ux coaepkaHue, 3HaUYCHHE, BO3JCHCTBUE Ha pPa3BUTHE
nopedopmennoit Poccun.

ITombITkM peopMUPOBAaHUS CUCTEMBI TOCYAAPCTBEHHOTo ympaBieHHs. [IpoexTsbl
mubepanbHbix pedpopm M. M. Crmepanckoro u H. H. HoBocumbueBa mpu Anekcanape .
N3menenne noaurnueckoro kypea B Hagane 20-x rr. XIX B. BHyrpennss nonuruka Hukomnas I.
VkperuieHne camojep)kaBHOW BiacTH. JlanbHeiimias neHTpanu3auus, OKOpOKpaTH3alus
rocy1apcTBEHHOro cTpos Poccun. Y cuiieHne pernpeccuBHbIX MEp.

Pedopmbr 60-70-x rr. B 00JacTH MECTHOTO YIpAaBIEHHsS, Cyla, apMUH, Me4aTd U Jp.
Hctopuueckoe 3HaueHue npeodpazoanuit 60-70-x rr. «Konrppedopmer» Anexkcanapa 1.

OobmectBenHoe apmwxkenne B Poccunm XIX Beka. @DopMupoBaHHE TpeX TEUCHHIA:
KOHCEpBAaTHUBHO-OXPAaHUTEIBHOTO,  JHOepallbHOrO W paaukanbHoro.  KoHcepBaTHBHO-
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oxpanutenbHoe Hampasienue. H. M. Kapamzun. C. II. llewsipeB. M. II. Ilorogun. M. H.
Kartkos. K. II. Ilo6emonocues. . WM. Unosaiickmii. C. C. YBapoB. Teopus «odunuambHOI
HapOJHOCTI».

JlubepansHoe HampaBienue. Wpelinoe Hacnenue II. . YaamaeBa. 3anagHuku u
cinaBsHouiel. K. JI. KaBenun. b. WM. YUnuepun. A. . Komenes. K. C. AkcakoB. CTaHOBICHHE
UJCOJIOTHHU pyccKoro jubepanusma. JInbepanpHas Oropokparus u e€ posb B pedopmax 60-70-x
rr. XIX B. 3emckoe aBmxeHue. OCOOEHHOCTH POCCUUCKOTO JInOepann3ma.

PagukanbHoe Hanpasienue. Havano ocBoOOIMTENbHOTO JABWXKEHUSA. [lekaOpuCThI.
dopmupoBaHue HAEOJIOrUU jAekaOpu3zMa. Oposronus JBuxkeHHs: «Coro3 craceHus», «Coro3
onarogenctBusi», CeBepHoe u HOxnHoe 00mecTBo. OCHOBHBIE HPOTPAMMHBIE JTOKYMEHTHI.
Boccranuss B IlerepOypre um Ha rore. IIpuumHBI TOpakeHUS M 3HAYCHHUE BBICTYIUICHUS
nexabpuctoB. [lonbITku npoaokuTh Tpaguuio aekadpuctos. Kpyxku 20-30-x rogos XIX B.
[Ipennoceinku 1 uCTOUHUKH conmanusma B Poccun. «Pycckuit conmanusm»  A. W. I'epuena u
H. I'. Yepnsimesckoro. Ilerpamesupl. C. I'. HeuaeB u «HewaeBmuHa». Haponuunyectso. M. A.
bakynun. II. JI. JlaBpoB. II. H. TkaueB. IlomuTmuyeckne MOKTPHHBI W PEBOJIIOLHUOHHAS
NESTENHPHOCTh HapOJHUYECKUX opranuzanuii B 70-x — Havane 80-x rr. XIX B. JIuGepanbHbie
Hapoauuku  80-90-x rogo. CtaHoBieHHE pabouero ABmxkeHUss. OdopmiieHre MapKCUCTCKOTO
teuenus. ['. B. [lnexanos. B. . YibsHoB (JIenun).

Buemnsas nmonmutnka Poccnm B XIX B. Ilpumumssl OtedecTBeHHOW BOMHBI 1812r.
3nauenue nodeasl Poccuu B BoliHe mpoTuB Hamoneona u ocBoOoautenbHoro noxoaa B Espory.
Poccniickoe camonepxkaBue n «CesinieHHbI Coro3». BocTouHsblil Bonpoc u ero pemenne B XIX
Beke. Poccust m Hapoaer CeBepHoro Kaskasza. KpeiMckas BoOWHaA, €€ NMPUYUHBI U MOCIEACTBUS.
[Tonutuka Poccum Ha JlaneHem Boctoxke. Ilponaxa Anscku. IIpucoeaunenne Cpenneidr Azum K
Poccun.

Pycckas xynprypa B XIX B. OO111€ 10CTHXKEHUS U TTPOTUBOPEUHSI.

2.3. Poccus 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  MHAYCTPHAIbHOW  MojaepHu3ammu  Poccuu.  Ycunenue
roCyJapCTBEHHOTO perynupoBanus skoHomuku. Pedopmber C. FO. Butre. Pycckas nepeBHs B
Hayaye XX Beka.

CootHomrenune nosutuueckux cuil B Poccun B Hauane XX Beka. Hapacranue xpuzuca
camonepxkaBus. llepBasg poccuiickas peBOJIIOLMA: MNPUYUHBL, XapakTep, OCOOEHHOCTH,
NBIDKYIIAE CHWJIBI, OTambl, 3HadeHue. Manudect 17 oktsaops 1905 1. OOGpasoBanue
MOJIMTUYECKUX MapTUH, UX TreHe3uc, Kiaccudukaius, nmporpaMma, Takthka. ['ocynapcTBeHHas
ayma Hadasia XX BE€Ka — IIEPBbIA ONBIT POCCUMCKOIO IapjaMeHTapu3Ma. TpeTbeurOHbCKAas
nonutudeckas cuctema (1907-1914): Bnacte u obmectBo. CTONBINMUHCKAS arpapHas pedopma:
SKOHOMHUYECKAsl, COLMAIbHAS U MOJUTUYECKAS] CYITHOCTh, UTOT'H, MOCIEACTBUS.

[lepBass mupoBast BoilHa u ydacthe B Hell Poccuu. BnusiHue BOWHBI Ha COLIMAIIBHO-
SKOHOMHUYECKOE MU mojuThyeckoe paszButue Poccum. Kpusuc Biactu B rojibl BOMHBI U €rO
UCTOKHU. BnusHue BoHHBI Ha mpuHOIMKEHHWE OOUIeHAIIMOHAIBHOTO Kpusuca. Poccus HakaHyHe
PEBOJIIOINH.

ITobena DeBpanbcKOi PEBOJIIOLMU U KOPEHHbIE M3MEHEHHs B MOJMTUYECKON >KU3HU
cTpanbl. BpemenHoe mnpasurensctBo M Iletporpanckmit Coser. llonuTnueckue naptum B
yCIIOBHSIX JBOEBNAcTusA. AunbTepHatuBbl pa3Butus Poccum mnocine @eppansa. CouumanbHO-
HSKOHOMMUECKAs MMOJIUTHKA HOBOM Bi1acTH. Kpusncel Bnactu. KopHMIIOBCKOE BBICTYIUIEHHE U €T0O
pasrpom.

Pa3nea 3. OT coBeTcKoOro rocynapcraa k coppemenHoii Poccun.
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 TMOJUTHKA OonbiieBuKoB. Hawamno  dopmupoBanus
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OJTHOTIAPTUHHON MOMUTHUYECKOU cucTeMbl. Pocnyck YupeaurtenbHoro coOpanusi. Koncrutymms
1918r. bpecrckuii Mup.

I'paxnanckas BOMHA: MPUYMHBI, 3Tallbl, PACCTAHOBKA CUJI, PE3YIbTAThl U IMOCIEACTBHUS.
WuTepBennys: npuuuHbl, (opmbl, Macmrtad. Mpeosorus, MOJIMTHKA, MPAKTHKA «BOEHHOTO
KOMMYHH3May.

[lonoxenue crTpaHbl TOCIAE€ OKOHYaHMS TIpaxJaHCKOM  BoHHBL.  CoumanabHO-
HKOHOMHUYECKUH ¥ MOJIMTHYECKUI KPU3HCH B cTpaHe Ha pyoexe 1920-1921rr. Ilepexon Kk HOBOMA
HSKOHOMHUYECKOH mosmTHKe. CYIIHOCTb, LENH, pealn3amus, MPOTHBOPEUHs, Cy1b0a U 3HAYCHHE
HO3Ila. YTBepxnenue oqHOMAPTUHHON MOJUTUYECKON CUCTEMBI.

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

[Tonutnyeckass Goppba B maptuu u rocynapcrse. [locnennue padotst B. U. Jlenuna o
BHyTpeHHell u BHemrHeil nonutuke Coserckoro rocynapcrsa. Boszseimenune . B. Cranuna.
boprba ¢ ommosunumedt mo Bompocam pa3BuTHs cTpaHbl. CBeprthiBanue HOIla, kypc Ha
CTPOUTENIBCTBO COLMAIN3MA B OJJHON 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, SKOHOMHUYECKHME U COIlMalibHble mociencTBus. llena «Oonbiioro
CKayKa.

dopmMupoBaHHE peXMMA JUYHOW BiacTh CrajiHa M KOMaHIHO-aAMHUHHCTPATUBHOU
CUCTEMBI yIpaBiIeHUs rocyaapctBoM. CpalBaHie MapTUHHBIX U FOCYIapCTBEHHBIX CTPYKTYD.
Howmenknarypa. Posnbp u mecto CoBeroB, mpocoro3oB, CyAeOHBIX OpraHOB U MPOKYpaTyphl B
CO3/1aBa€MOM TOTaJUTApHOW TOJUTHYECKOW cucteMe. KapartenbHble opranbl. MaccoBbie
penpeccum.

[Ipobmema wmaccoBoit moamepxkku coBerckoro pexmma B CCCP. VYuuduxanus
OOLIECTBEHHOM KHU3HU, «KYIbTypHas peBomonus». boprdba ¢ nnakomeicnuem. ConpoTuBieHue
CTAJIMHU3MY M IPUYHHBI €10 nopaxkeHns. OTHOIIEHUE TOCY1apCTBa K PEIUTHH.

Buemnss nomutuka CCCP B 20-30-¢ rr. IlepBble marm COBETCKOW JUIIJIOMATHH.
I'enyssckas koHdepenmus. MexayHapoanoe npusHanue CCCP. Ob6ocTpeHHe MOJUTHYECKO M
o0craHoBKkM B EBpome HakaHyHe BTOpOl MHUpOBOW BOWHEI. [lepBble BOCHHBIC KOH(MIUKTEHI.
MIOHXEHCKOE COIVIAllEHWE M €ro BIMSHUE Ha MEXAyHapoJHoe mnojoxeHue. Heynaum
neperoBopoB Mexay CCCP, Aunrnmei, ®@paninued o mnpenoTBpauieHMH BOWHBI. COBETCKO-
FePMAHCKUM MakKT O HEHaNaJeHWM: MpUYMHBL, MociaeAcTBUs. 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
npotuB Snonuu. Mtoru u ypoku BTOpO MUPOBOM BOMHBI.

N3meHeHne COOTHOLIEHHS CWJI B MHUpPE IIOCIE€ BTOPOM MUPOBOM BoMHBL. Hauano
«xonogHoit BoHb». CCCP um CIHIA. CCCP wu crpanbl Bocrounoit Epombl. Co3nanue
«COLMATIMCTUYECKOTO JIarepsi».

Tpynaoctn nocnesoennoro paszsurusg CCCP; BoccTaHOBIEHHE HAPOIHOTO XO35IMCTBA U
nukBuganuss atomMHod Monononuu CIHIA.  VYikecTroueHue TNOJUTUYECKOTO pPEXUMA U
HJIC0JIOTUYECKOTO KOHTPOJIsl. HOBBIM BUTOK MacCOBBIX PENPECCUM.

IlepBoe mocnectanuHcKoe necsaTuieTne. Pedopmaropckue MOMCKM B COBETCKOM
pykoBojcTBe. [lombITKM OOHOBJIEHUS «TOCYJApCTBEHHOTO COLMANNU3Ma». ODKOHOMHMYECKHE
pedopmsl, monbITkH TiepeBoaa SkoHoMUKH CCCP Ha MHTEHCUBHBINA MyTh Pa3BUTHUS B YCIOBHSIX
HTP. XX cwe3n KIICC wu ocyxnenue kynbra nuyHocTd CranmHa. PeaOunuranus xepTs
penpeccuit u npenoprauuii. HomenkmarypHas «iubepanuzanus». «OTTenenby B ITyXOBHOM
cdepe. [IprnunHbI 3aMeATICHUS TEMIIOB SKOHOMHUYECKOTO U COIL[MAILHOTO Pa3BUTHUs 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 MEXIyHapoaHOW HampsbkeHHOCTH. KapuOckuit  kpusuc (1962 r.): mobGena
MOJINTUYECKOTO peasin3mMa.

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
TOCIOJCTBYIOLIEH HMACOJOTHU. [IpHUYMHBI MOJMTUKU OrPAaHMYEHUN M 3alPETOB B KYJIbTYpHOU
xm3Hu CCCP. JluccuaeHTCKoe JBWIKEHUE: MPEANOCHUIKH, CYIIHOCTh, OCHOBHBIC 3Tallbl
pa3Butus. Hapactanue KpH3HCHBIX SBICHUH B cOBEeTCKOM oOmiectBe B 70-¢ — cepeamne 80-x
roJIOB.

Buemnsis mosmtuka CCCP B xoHIe 60-x Hawane 80-X IT.: OT pa3psakd K 000CTPCHHIO
MEXyHapoaHoU oOcTtanoBkH. Pa3zpaboTka [IporpamMmmsl Mupa u e€ peanusaiusi. BBo coBeTCKUx
BOWCK B AQraHUCTaH U €ro MOCJIE/ICTBHS.

Kypc Ha pagukanbHOe 0OHOBJIEHHE COBETCKOTO o0mecTBa. «llepecTpoiika»: CyIIHOCTD,
1IeTH, 3aJa4i, OCHOBHBIE JTambl, pe3yabTaTbl. HOBbIE CTPYKTYphl TOCYIapCTBEHHOU BJIACTH,
nepBbie  cbe3Apl  HapomaHbix nenyratoB  CCCP, HoOBble OOIIECTBEHHBIE JIBIDKCHHS U
MOJIMTHYECKUE TIapTUH, TIpe3uaeHTcKas Gopma npapiieHus. «HoBoe MOIUTHYECKOE MBITIUICHUE)
u wu3MeHeHue reomnosmtudeckoro mnonoxkenuss CCCP. I'KYUII u kpax CONMaTMCTAYECKOTO
pedopmartopcrBa B CCCP. Pacman CCCP, mpekpamenue cymectBoBanus KIICC. O6pa3oBanue
CHI'.

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

Buayrpennsis monutuka Poccun. JlmbGepanpHasi KOHIEMIMS POCCUHUCKHX pedopm:
mepexoJ; K pPhIHKY, (OpMUpOBaHUE TPAKIAHCKOTO OOIIECTBA W IMPABOBOTO TOCYIapCTBa.
«IIlokoBast Tepanus» s3KOHOMHUYECKUX pedopm B Havyane 90-x roa0B. KOHCTUTYIIMOHHBIN KpU3UC
B Poccum 1993 r. m pemontax cucteMmbl Biactu CoBetoB. Kouctutymus Poccuiickoit
Oenepanun 1993 1. [loauTuyeckne mnaptum W OOIIECTBEHHbIE JBIWKEeHHs Poccun Ha
COBpEMEHHOM AJTarne. MexxHanumoHalbHble OTHOIIeHUs. YeueHckas BoitHa. Hayka, KynbTypa,
oOpa3oBaHHEe B pPBIHOYHBIX yciaoBUsX. ColuanbHas IIeHa M TepBble pe3ylbTaThl pedopm.
[Tonutnyeckue mapTuu 1 001IECTBEHHBIE ABUKEHUs Poccuu Ha COBpEMEHHOM 3Tarle.

Poccus B nauane XXI Beka. CoBpeMeHHBIE MPoOJIeMBbl YeJIoBeUeCTBa U poJib Poccnu B nx
pemienuu. Perunonanbuele u rio6anmbHble uHTepechl Poccun. CouuanbHO-3KOHOMHUYECKOE
nosoxxenue PO B meproa 2001-2019 roga. MupoBoli ¢uHAHCOBBIN U S3KOHOMHYECKHI KPU3HUC U
Poccus. Buemnss nonutuka Poccuiickoit @enepanuu 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 y4yeOHOH 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
CamocrosiTeibHas 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 ceMchTTI;). .
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 3austus (I113) 0,4 12 0,4 12
CamocrositesbHas padora (CP) 1,7 45 1,7 45
KonrtakTHast caMmocTosiTenbHast 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 IK3aMeHy 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 KauecTB, 4YYyBCTBAa OTBETCTBEHHOCTH,
CaMOCTOSITEJILBHOCTH B IIPUHSATUU PELIECHHH, CIIOCOOHOCTH UCIOJIB30BaTh Pa3HO0Opa3Hbie (hOPMBI
(buznueckoil KyabTyphl, CIIOpTa U TypuU3Ma JAJIsl COXPAHEHUS U YKPEIUICHHS] CBOETO 3J0POBbs U
3JI0POBbSI CBOUX OJIM3KUX B IMOBCEAHEBHOM XKH3HU U MPO(ecCuoHANbHOMN 1eATeIbHOCTH.
2. B pesyabrare wu3y4YeHHMsl [IMCUUILUIMHBI OOy4Yamoumuiics 10 NporpamMmme
CHeNHNAIUTETA JOJIKEeH:
Obnadams ClenyOUUMHA KOMIETEHITUSIMU
—  CIOCOOHOCTBIO K CAMOPA3BUTHIO, MOBBIIIEHUIO CBOCH KBaIM(UKALIMU U MacTepCTBa,
CHOCOOHOCTBIO CaMOCTOSITENIHHO TMPUMEHATh METOJbl W CpeICTBa IO3HAHWA, OOydeHUS U
CaMOKOHTPOJIS A7Isl MPUOOPETEHHsI HOBBIX 3HAHUN M YMEHH B 00JACTU TEXHUKU M TEXHOJIOTHUH,
MaTeMAaTUKH, €CTECTBEHHBIX, TyMaHUTAPHBIX, COLIATBHBIX U IKOHOMUYECKHX HAYK, B TOM YHUCIIE B
HOBBIX 00JIaCTSIX, HETIOCPEACTBEHHO HE CBSI3aHHBIX cO cepoil mpodecCHoHaIbHOM e TeNLHOCTH,
pa3BUTHS COLMABHBIX U npodeccuonanbHbix kommnereHmi (OK-10);
—  CHOCOOHOCTBIO HCIOJIB30BaTh METOABI M CpeAcTBa (DM3UYECKON KyIbTYphl JUIs
YVKPEIUIEHUsI 3JI0pOBbSI M JIOCTHXKEHHUS JOJDKHOTO YPOBHSI TOJHOLEHHOW COLMAIBbHOM U
npodeccruonanbHoil nesarensHocTH (OK-14).
3unams.

HayYHO-TIPAKTUYECKHE OCHOBBI (PU3HUECKOM KYIbTYPHI U CIIOPTA;

—  COIMaNbHO-OMOJOTUYECKHE OCHOBBI (PU3UUYECKOU KYIBTYPHI U CIIOPTA;

— BIUSHUE O3JJ0OPOBHUTENBHBIX CHUCTEM (PH3UYECKOTO BOCIHTAHUS HAa YKPEIUICHHE 30POBbS,
MpoQHUIAKTUKY MPO(GECCHOHATBHBIX 3a00JIEBaHUI U BPEIHBIX MPUBBIUEK;

— CHOCOOBI KOHTPOJIS U OLIEHKH (PU3UYECKOTo pa3BUTHS U (PU3UUIECKON MOTOTOBICHHOCTH;

— TpaBWia W CHOCOOBI TUIAHUPOBAHUS WHAWBHUIYaJbHBIX 3aHSATUN pa3IWYHON IENeBOU
HaMpaBJIEHHOCTH;
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UCTOPHIO (PU3UYECKON KYIbTYPBI M CIIOPTA, UMETh MPEACTABICHNUE O 3HAYUMBIX CIIOPTUBHBIX
COOBITUSIX HE TOJBKO CBOEW CTpaHbl, HO U MHPOBOTO YPOBHS; Ba)KHEHIINE AOCTIDKEHHS B
obnactu cropra;
cnopruBHble Tpaguimu PXTY um. [I.1. MenneneeBa, IOMHUTH O MOJBUrax CIIOPTCMEHOB B
roasl Bemukoi oreuecTBeHHOM BOWHEBL 1941-1945 1.

Ymems:
CaMOCTOSITEILHO 3aHUMAThCs (PU3NIECKOH KYIBTYpOl U CIIOPTOM;
OCYILIECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHuM3Ma M coOJoJaTh IpaBuiia
TUTHEHBI U TEXHUKHU 0€3011aCHOCTH;
OCYIIECTBIISITH TBOPUYECKOE COTPYAHUIECTBO B KOJUICKTHBHBIX (POPMax 3aHATHH (HU3NIECKOM
KYJIbTYpOU U CIIOPTOM.

Braoemy:
CpPEACTBAMHM M METOJaMH YKpPEIUIeHMs] WHIUBUAYAIbHOIO 370pPOBbS, (HHU3MUECKOTO
CaMOCOBEPILIEHCTBOBAHMS;
JOJIKHBIM YpOBHEM (PH3MUECKON MOJArOTOBJIEHHOCTH, HEOOXOJIMMBIM JJIsl KayeCTBEHHOIO
YCBOEHMSI NMPO(ecCHOHATbHBIX YMEHUN M HaBBIKOB B Ipolecce OoOydeHus B By3e, s
obOecrieueHnsT TIOJIHOIIEHHOW CONHAJIbHOW H TPO(EeCCHOHATBHON AESITENIBHOCTH 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) IPU OUHOU hopme 00)UeHUs..

HporpaMMa paccurTaHa Ha U3YUCHUEC NUCHUILINHBI B TCUCHHUEC IBYX CEMECTPOB (nepBoro 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». Uctopusi
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 3aHATHIX
(bu3nyecKoil KyJabTypoil U CIOPTOM

2.2 | 'uruennueckoe obecrieueHre 9 1 3 4,5 0,5
3aHSITUN 03JI0POBUTEIBLHOU
(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 (cocrout u3: metonuko-npakthyeckux 3anatuit (MII3) u yueOGHO-
TPCHUPOBOYHBIX  3aHATHH (TIpOdeCCHOHANBHO-TIPUKIAIHAS  (QU3NYEecKas IOJrOTOBKa,
[I1DIT);

— koHTtposbHbINA Pazaen (KP).

Teopernueckuii  moapasmea  GOpMUPYET CHCTEMY  HAy4YHO-NPAKTHYECKUX U
CHeIUAaIbHBIX 3HAHUH, HEOOXOIUMBIX IS MOHUMAHHUS MPHUPOIHBIX U COIMAIBHBIX MPOIIECCOB
(GYHKIMOHUPOBAHUS (PU3WUYECKON KYJIBTYphl OOIIECTBA M JIMYHOCTH, YMEHHUS WX aallTUBHOTO
TBOPYECKOTO  HCIIOJIb30BAHUS  JUISL  JIMYHOCTHOTO M NPO(ECCHOHAIbHOIO  pa3BUTHUS;
CaMOCOBEPILEHCTBOBAHMS, OPTaHU3ALIUN 3/I0POBOT0 00pa3a >KU3HH MPU BBINOJIHEHUU yIEOHOH,
podeccnoHaIbHOM U COLIMOKYJIBTYPHOM A€ATEIbHOCTH.

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

Ha MeToanko-npakTHYeCKuX 3aHATHSIX YACTISICTCS BHUMAHUE:

- OCHOBHBIM TTpo0JieMaM CIIOPTUBHOU TPEHUPOBKU;

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

- BO3JIECUCTBUIO CPEICTB (PU3UYECKOTO BOCHUTAHMS Ha OCHOBHBIE (DPU3UOJIOTHUYECKUE
CUCTEMBI U 3BE€Hbs OTIOPHO-IBUTATEIHHOIO alapara 3aHUMaloIIerocs;

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

IIpodeccuoHaAILHO-NIPUKIAAHAA MOATOTOBKA TPOBOJAUTCA C Y4eTOM Oymymiei
podeccroHabHOM JIeATENbHOCTH CTYICHTA.

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

KonTtpoabublii moapasaen. KputeprueM ycrneurHoCTH OCBOEHHUSI y4eOHOTro marepuana
SBJIETCS OIICHKA MPEeIoaBaTessi, YUUTHIBAIOLIAS PeyiAPHOCHb NOCEU|eHUA 00A3amenbHbIX
YUeOHbIX 3aHAmMUN, 3HAHUW TEOPETUYECKOTo pas3fela MporpaMMbl U BBINIOJHEHHE
YCTAHOBJICHHBIX HA JIAHHBIA CEMeCTp KOHTPOJBHBIX TECTOB oOOmmeld ¢Gu3nyeckon u
TEOPETUYECKOM MOJTOTOBKU JAJS OTAEIBHBIX TPYII Pa3IUYHON CIIOPTUBHOM HAIPaBICHHOCTH.
KP BxoauT B mpakTUYECKHE 3aHATHSL.

4. O0beM yuyeOHOM TUCHHMILINHBI

Cemectp
Bcero
Buner yue6HOM 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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Tpaxtuueckue 3austus (113) 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 aucuMmiauHbl — GOPMHUPOBAHUE Y CTYJACHTOB CHCTEMBI OCHOBHBIX TOHSTHMH,
WCTIONIB3YEMBIX I TIOCTPOSHUS BaXHEHITMX MaTEMaTHYECKUX MOJENeH, U MaTeMaTHYeCKUX
METO/IOB JIJIsl OTTUCAHUS PA3TUIHBIX XUMHUKO-TEXHOJIOTHIECKUX MPOIIECCOB.

2. B pesyabrare wu3ydYeHMs AUCHUIUIMHBI O0y4yamluiics 1O mporpamMmme
CIeNMAJINTEeTA H0JIKEeH:

Obnadams CIENyONUMA KOMIIETCHITUSIMHU:

— CHOCOOHOCTBIO UCHOJIb30BATh MaTEMAaTUYECKIE, €CTECTBEHHOHAYYHbIE U WHKEHEPHbIE
3HAHUS JUIsl perieHus 3a1a4 cBoeil mpodeccrnonansHoi aesrenpHoctu (OIMK-1);

— CHOCOOHOCTBIO UCIOJIB30BATH METOIbI MATEMATHUECKOTO MOJICIIUPOBAHUS OTAETBHBIX
CTaJMi ¥ BCEro TEXHOJIOTMYECKOTO MPOLECCa, K MPOBEACHHUIO TEOPETUYECKOTO aHAIN3A U
AKCIIEPUMEHTAJILHOM MpoBepke ajgekBarHoctr Mozenu (OI1K-3).

3uamo:

— OCHOBbI Ju(epeHIUaIbHOTO0 W HUHTETPAILHOTO HCUUCIeHHs, auddepeHInanIbHbIX
ypaBHEHUH

— MAaTeMaTHU4YeCKUE TEOPUHM U METOJIbl, JIeXKAlIMe B OCHOBE ITOCTPOEHHS MATEMATHUYECKHX
MOJICIIEH;

— OCHOBBI IPUMEHEHHS] MATEMAaTUYECKUX MOJIENIEH U METO/I0B.

Ymemy:

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

— HCIOJb30BAaTh MATEMATHUYECKUE TOHATHUS, METOJIbI U MOJIEIH JJIsl OIUCAHUS PA3TMYHBIX
MIPOIIECCOB;

— BBIABJISITH MATEMaTUUYECKUE 3aKOHOMEPHOCTH, JIEXKAIINE B OCHOBE KOHKPETHBIX IPOLIECCOB;

— UCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00paOOTKH TaHHBIX;

— MPUMEHATh MaTEMaTUYECKUE 3HAHUS Ha MEKIMCUUITIMHAPHOM YPOBHE.

Braoemo:

— OCHOBaMHU (hyHIAaMEHTAIBHBIX MAaTEMaTUYECKHMX TEOpUH M HaBBIKAMH HCIOJB30BAHUS

MAaTeMaTHYeCKOro anmnapara.
3. KpaTkoe coaepkaHue M CUUILITHHBI:
1 CEMECTP

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

Pazpen 1. DiiemeHnTsl airedpbl.

UucnoBsle MHOXeCTBa, KoMmruiekcHble uyucna. Onpenenutenu II w1l mopsakos.
BekTopbl: OCHOBHBIE MOHATHS, CKAISIPHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUS BEKTOPOB.
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AHanuTudeckas reOMETpHs: NpsMas Ha IUIOCKOCTH, KpuBble Il mopsnka. Marpuusl: nencTBus
HaJ MaTpUILlaMM, IIPUBEJICHUE K CTyleHYaToMy BUy U Buay ['aycca. Panr matpunel. O0paTHas
marpuna. Teopema Kponekepa-Kanemm. Pemienue cucrem JHHEMHBIX —alnreOpanyecKux
ypaBHeHuid. CoOCTBeHHbIE YHcia U BeKTOpbl. KBagpatnunbie popMel.

Pasnen 2. ®@yukuusi ognoii mnepemenHoii. Ilpexnen ¢ynxkuuu. HempepbiBHOCTH
pynxuumn.

Oynkusa. CrocoOwl 3amanus Gyakuuu. Dnementapubie ¢pyHkuuu. [Ipenen dyHkunu B
touke. OnHocropoHHHE mpeaensl. Ilpenensr Ha OeckoHeuHocTH. beckoHeuHO Masble U
OeckoHeuHO OoJbMe (PYHKIMH, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O TIpeeiax.
[lepBeIii m BTOpOIW 3amedaTeNbHBIC NpeAensl. HenmpepblBHOCTH (QYHKIMHM B TOYKE M Ha
npomexxyrke. CBoiicTBa (hyHKIMH, HEMPEPHIBHBIX HA OTpe3Kax. Touku paspeiBa GyHKIUU U UX
KJaccuukanus.

Paznen 3. IluddepenuuaibHoe ucuuciaeHue GyHKIMU OHOM MepeMeHHOii.

[IpousBomHas ¢GyHKIMU, €€ TEOMETPUUYECKUM M MEXaHWYECKHUW CMBICI. YpaBHEHHS
kacarenbHoi u HOopMmanu. [IpaBuna muddepentupoBanus. Tabnuiia OCHOBHBIX MPOU3BOIHBIX.
HuddepenunpyeMocTb (YHKIMHM: ONpeAeeHUe, TEOPEMbl O CBS3M HENPEPBIBHOCTH U
mupdepeHuupyeMocTd  (QYyHKIIMM W € CyIlecTBOBaHMEM mpousBojgHON. [uddepenmnuan
¢byHkMK: ompenenenue, coiictBa. [IpousBonHas cioxxkHOM (yHkIMH. OCHOBHBIE TEOPEMBI
muddepenunanbHoro ucuncienus: Poms, Jlarpanxka, Komm. [Ipasuio Jlonurans (packpbiTue
HeonpeneneHHocrel). [IpomsBogHble  BBICHIMX  HOPAAKOB. MOHOTOHHOCTh  (PYHKIUU:
onpejieNieHue, HeoOOXOIUMBbIE U JIOCTaTOYHBIE YCIOBHUS. DKCTpeMyM (DYHKUIUHU: ONpeiesieHue,
HE0OXO0IMMbIE U JOCTATOYHBIE YCIOBUSA. BBIMYKI0CTh, BOTHYTOCTh U TOYKU Neperuda rpaduka
(GyHKIMM: OTNpeaeseHus,, He0OX0IMMbIE U JJOCTATOYHBIE YCJIOBHS MX cymiecTBoBaHMs. OOmas
cXeMa HcclieoBaHus (PyHKITUH, TOCTPOEHUE UX TPaPUKOB.

Pasznen 4. UnTerpaabHoe ucumncjieHue GyHKUuM 0JHON nMepeMeHHOM.

[TepBooOpaznas (ynkums. HeompeneneHHbIT WHTErpal W ero cBoWcTBa. Tabnwuia
OCHOBHBIX MHTETPajoB. MeToapl MHTErPUPOBAHUS: HEMOCPEICTBEHHOE UHTEIPUPOBAHNE, METOT
MOJCTAaHOBKH, WHTETPUPOBAHHWE IO YacTAM, HWHTErPUPOBAHUE palMOHAIBHBIX JApoOeH,
WHTETPUPOBAHHWE  HEKOTOPHIX  HMPPAllMOHANBHBIX M TPUTOHOMETPUYECKUX  (PyHKIUIA.
OnpeneneHHblid UHTETPaJl, €ro F€OMETPUUYECKUI CMBICH, €ro CBoMcTBa. TeopeMa O CpeaHeM
3HaueHnn. Gopmyna Herotona-JleiiOnuia. 3ameHa nmepeMeHHON U HHTETPUPOBAHUE 10 YaCTsIM B
OTpeJieIiecHHOM MHTerpasie. Beruucnenue miomaei miockux Guryp u 00beMoB Tel BpalleHHs C
MOMOIIBIO0 OTpeeTIeHHOro MHTerpajia. HecoOcTBeHHBIE MHTErpalibl: OMpEesieHus, CBOWCTBA,
METO/Ibl BBIYUCIICHUS.

2 CEMECTP

Pa3nen S. IudepennuaibHoe ucuuciaeHne PyHKIUI HECKOJIbKUX NIepeMeHHbIX.

OyHKIMM ABYX M 0oJiee MEPEeMEHHBIX: OIpe/eieHHne, 00JIacTh OMpeesieHus, 00IacTh
CyILLIECTBOBAHUS, F€OMETpUYECKass UHTEpIpeTauus, JMHUU YPOBHS, U IMOBEPXHOCTU YPOBHS.
[Ipenen pynkuuu B Touke. YacTHble Mpou3BOAHBIE (HAa MpUMepe PYHKIUMHU JABYX MMEPEMEHHBIX).
Huddepenuupyemoctb  (QyHKIUMU:  omnpeaeneHue,  CBA3b  AUPPEPEeHIUPYEMOCTH  C
HENPEPBIBHOCTBIO M C CYIIECTBOBAHMEM YaCTHBIX IPOU3BOJHBIX. JlocTarouHble YCIOBUS
middepenuupyemoctd  ¢yHkuuu. JuddepeHnupyeMocTb  CIOKHOM — (QYHKIMH, 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
NPOU3BOAHBIX (U1 (YHKIMHM JBYX TEPEMEHHbIX). AHAIUTUYECKUH NPU3HAK MOJHOTO
middepennnana. [IponsBoaHas Mo HaMpaBJIEHUIO: ONpeeieHne, GopMylia Ui €€ BIYUCICHHUS.
I'pagueHT M ero cBoWcTBA. OKCTpeMyMbl (YHKUMH JBYX HEPEMEHHBIX: ONpeAeTIeHHUs,
HEO0X0/AMMOE M JIOCTaTOYHOE YCJIOBHS CYIIECTBOBAHHUS IKCTpEMyMa. YCIOBHBIA SKCTPEMYM:
OTPEENIEHUE, METOJbl HAXOKIEHHUS TOUYEK YCIOBHOTO JKCTpeMyMma (IpsSMONH METOJ M METOJ
MHOxuTenei Jlarpanka). Haubonblee u HaumeHblee 3HaueHUs GYHKIMH JABYX NTEPEMEHHBIX B
3aMKHYTOH 00JIaCTH.
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Pa3nes 6. KpaTHble uHTErpaJbl.

JIBOWHOW HHTErpal: OINpENECIEHUE, T€OMETPUUYECKHI CMBICH, CBOWCTBA. Teopema o
CpPEIHEM 3HAYEHUU [BOMHOIO HHTErpaja. BeluucieHue ABOMHOIO HMHTErpaja B JIEKAPTOBOMU
CUCTEME KOOpAMHAT. BpluncieHue IBOWHOIO HHTErpajla B IOJISIPHOM CUCTEME KOOPAMHAT.
Wnrerpan Oiinepa - Ilyaccona. IlpwiokeHus [BOMHOrO HMHTErpaja: BBIYMCIEHHUE IUIOIIAIU
IJI0CKOM 00acTu, 00beMa HUJIMHAPUYECKOTO TENa, IO OBEPXHOCTH, MAacChl INIACTUHKYU C
3aJJaHHOW  IUIOTHOCTBIO, KOOpPAMHAT IIEHTpAa TSKECTH IUIACTUHKHA. TpPOWHOM HMHTErpai:
ompeneneHue, GU3MIECKUN U T€OMETPUIECKHIA CMBICI, CBOWCTBA, TEOpEMa O CPEIHEM 3HAYCHHUU
TPOMHOrO MHTErpaia. BelyucieHue TpoMHOTO MHTErpaja B JEKapTOBOM CUCTEME KOOPAMHAT, B
HWIMHAPUYECKUX U chepuueckux KoopauHarax. [IpuiioxkeHuss TpoWHOro HMHTErpajia:
BbIYMCIIEHUE 00bEMa, MAcChl TeJla € 33JaHHOH IIOTHOCTBIO, KOOPAMHAT LIEHTPa TSHKECTH Tea.

Paszpnen 7. KpuBoJsinHeliHbIe M OBEPXHOCTHbIC HHTErPaJibl.

KpuBonuHelHblil MHTErpad Mo KOOpAMHATAM: OMNpefesieHue, (QU3NYECKU CMBICI,
cBoiicTBa. Briuncnenue kpuBosmHeitHOro uHrerpaita. @opmyna A BBIYUCIECHUS pabOThI MpH
MEepEMENIEHNH MaTEPUAIbHON TOYKH B CUJIOBOM ITOJI€ BJAOJIb HEKOTOPOro mytu. @opmyina ['puna
JUIsL BBIYMCIICHHsS KPHMBOJIMHEWHOIO HMHTErpaja IO 3aMKHYTOMY KOHTypy. HesaBucumocts
KPUBOJIMHEWHOTO0 MHTErpajia OT MyTH MHTErPUPOBAHMS: HEOOXOAUMOE U JOCTATOYHOE YCIOBUE
HE3aBHCUMOCTH, KpUTepHuil HezaBucuUMOCTH. [loTeHInanpHOe 1moJie, NoTeHUHadbHash QYHKIUS U
€€ BBIYMCIICHHE. BbIYNMCIIEHHEe KPUBOJIMHEMHOIO MHTErpajga, HE 3aBUCSLIETO OT IIYTH
uHTerpupoBanus. [IoBepXHOCTHBIN UHTErpai: onpeenenre, (u3nIecKuil CMbICI, BBIYUCIECHUE B
JeKapToBO# cucreme koopauHat. Teopema ["aycca-Octporpanckoro. @opmyna Ctokca.

3 CEMECTP

Pasznea 8. Iuddepennuanbupie ypaBHeHUs NePBOro MOPSIAKA.

Huddepenunanbaple  ypaBHEHHs: OIpENENIeHHE, TMOPSI0K, pelleHHe, TeopeMa
CYIIECTBOBaHMS U €AMHCTBEHHOCTH perieHus. 3aaaya Komm. Juddepenimansusie ypaBHeHHs C
paziensomuMucs nepeMeHHbIME. OJHOPOJHBIE YpaBHEHHs [-To mopsjaka: ompeneinceHue Hu
MeToa pemieHud. JIuHelHble ypaBHEHUs [-To mopsiaka: ONpeNeieHHe W METOJ PEUICHHS.
VYpauenust bepuymiu: ompenenenne u meton pemenus. Juddepenuuanbueie ypaBHEHUs B
MOJIHBIX AuddepeHnnanax: omnpeaeeHue U MeToJ pelieHus. VHTerpupyronii MHOXKUTEINb:
OmpeJiefieHue, CBEACHHE K YypPaBHEHUI0O B TOJHBIX AuddepeHnuanax ¢ MOMOIIBIO
WHTETPUPYIOLIETO MHOXKHUTEIS.

Paznen 9. IudPepennuanbubie ypaBHeHUsI BTOPOro MOPSiAKA.

Juddepenunanbable ypaBHEHUS BTOPOTO MOPSAKA, TOMYCKaOIUe MOHIKEHNE MOPAIKa.
Jluneiinble muddepeHranbHble YpaBHEHHUS] BTOPOTO IMOPSIKA: ONpeAeNieHUE, OJHOPOAHbIE U
HEOJIHOPOJIHbIC JIMHEWHbIE ypaBHeHHs. CBoiicTBa pemieHuid. JIuHelHass HE3aBUCUMOCTh
¢byukuuii. Onpenenurens BpoHckoro u ero cBoiictBa. TeopeMbl 0 CTPYKType OOIIMX pelIeHHi
JTUHEHHBIX OJTHOPOJHBIX U JTUHEHHBIX HEOTHOPOAHBIX AU(QepeHIuaNbHBIX YPaBHEHUI BTOPOTO
nopsiika. OyHIaMeHTallbHAs CUCTEMa PEUIeHUH TMHEHHOTO OHOPOAHOTO auddepeHanibHoro
ypaBHEHUs BTOPOTo nopsiaka. Jluneiinsie oqHopoaHbie quddepeHnnaibHble ypaBHEHUS! BTOPOTO
MOpsIIKa C MOCTOSHHBIMU Kod(dduiimenTamu: Meton Dilepa [Uisl pelIeHHs THX YpaBHEHUU.
Jluneiinple HeomHOPOAHBIE AU depeHInalbHbIE YPaBHEHUS BTOPOTO MOPAIKA C MOCTOSIHHBIMU
KodppUIMEeHTaMH: METOJ MOoJ00pa YaCTHOTO PEIIEHUS 3TOr0 ypaBHEHHUS C NPaBOW YacThIO
CHEIMAJIBHOTO BHJA MW METOJ BapUallMM IMPOU3BOJIBHBIX  IIOCTOSHHBIX. JIMHElHbIE
middepeHLnanbHble  ypaBHEHUSI 1-TO TOPSJIKA: CBOICTBA peIIEHHU, TeopeMbl O CTPYKType
oOriero pemeHus. AJTOPUTM MOCTPOEHHs OOIIEro pelieHus JMHEHHOTro TuddepeHInaIbHOro
YpPaBHEHHUS n-TO HOPS/IKA C TOCTOSHHBIMU KOG GHUIIMEHTaMH.

Pazgen 10. Cucremsl 1updepeHuaIbHBIX YPABHCHH .

Cuctembl NUHEHHBIX AU (EepeHNaTbHBIX YPAaBHEHUH MEpBOTO TMOPSJIKA, peIIeHUe
METOJIOM UCKIItoueHHs. CUCTeMbl JIMHEHHBIX AU depeHInalbHbIX YpaBHEHHUH TepBOro MOpsIKa,
METOJI BapUalMi MPOU3BOJIBHBIX MOCTOSHHBIX. CHUCTEMBI JMHEWHBIX OJHOPOJHBIX YPaBHEHMMU
MIEPBOT0 TOPsIKa C MOCTOSIHHBIMM Kod(duuueHTamu, meton Jitnepa. CuCTeMbl JHHEHHBIX
HEOJTHOPOJHBIX AU epeHInalIbHBIX YpaBHEHUH ¢ TOCTOSHHBIMU KO3 (DUITUEHTaMH.

29



Pa3nes 11. UncnoBble u pyHKIMOHAIBHBIE PSAbI.

UucnoBble psiibl: OCHOBHBIC TOHSTHSA, CXOIUMOCTh psaa. HeoOXomumblil mpu3HaK
cxoguMmoctu psga. CsoiicTBa cxopsiiuxcs psaoB. JlocTaTodyHble NPU3HAKM CXOJUMOCTH
3HAKOIIOJIOXKUTENBHBIX PAJOB: MHTErPANBHBINA Ipu3Hak Kolu; npu3Haku CpaBHEHUS PAIOB;
npusHak Jlanam6epa; paaukanpabiil npuzHak Kommu. Psaapr Jupuxie. 3nakouepeayromunics psa;
onpezeneHue, npusHak JleliOHuna. AGCOJIIOTHAas U YCIOBHAas CXOJMMOCTb 3HAKOIEPEMEHHBIX
psanoB. OyHKIMOHAIbHBIE psiabl. CTENEHHbIE pAIbl: OIpeneieHue, Teopema AOels, WHTepBall
CXOJUMOCTH, paauyc cxoaumocTtu. CBOMCTBa CTENEHHBIX psiioB. Psapl Teinopa u Makiopena:

OIIpeeTICHNE, YCIOBUS CXOAUMOCTH psiia Teiopa K ucxomHoi ¢GyHKuuu. Jlemma lim x’: =0
n:

n—ow

st Vx € R. JlocTaTouHble YCIOBHUS CXOAMMOCTH psna Tennopa. ANTOpUTM pasiIoKEHUs
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 pa3fiokeHUi. IIpuMeHeHue CTENeHHbIX psJoB: MHPUOIHKEHHBIE
BBIYMCIIEHUS, TPUOIMKEHHOE perieHne TuddepeHInaIbHbIX 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;THaﬂ CaMOCTOSTEIbHAs 0.4 0.4 0 0
CamMocTosATenpHOE U3yUeHNe 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
aTTecTalnusa 2 1 1
IMoaroroBka K 3K3aMeHy. 71,2 35,6 35,6
3auer ¢ Ik3amMeH Ik3amMeH
Bux uTOoroBoro KOHTpoJIA: .
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 pabota 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 — TpHOOpeTeHHE O0a30BBIX 3HAHUW O COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJOTHAX, a TAaKXKEe YMEHUHW M TPAKTUYECKUX HABBIKOB B 00JacTH
WH(POPMATHUKH, HCTOIB3YEMBIX TPU PEIICHHH HAYYHBIX M TPAKTHYECKUX BBIUUCITUTEIHHBIX
3a/1a4 CTyJICHTaMH BCEX CITEIUATbLHOCTEH.

2. B pesyabraTre wuU3yYeHHMSs AUCHUILVIMHBI OO0Oy4YalouUuiics 1O mporpamMmme
CHeNHMAIUTETA JOJIKEeH:

Obnadams CIEYIONUMA KOMIICTCHITUSIMHU:

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

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

poQeccHOHANILHON NIeATENBHOCTH C NMPUMEHEHHEM HH(OPMAIMOHHBIX TEXHOJOTUH C y4eToM

OCHOBHBIX  TpeOoBaHMIl HMHPOPMAILMOHHOW  OE30MaCHOCTH, B TOM YHCJIE  3allUTHI

rocynaapctBeHHo# TaitHbl (OIIK-5)

3namo:

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

— CTPYKTYpY, IPUHIUIBI pabOTHI M1 OCHOBHBIE BO3MOKHOCTU DBM;

— TOMOJIOTHIO U apXUTEKTYPY BHIYUCIUTEIbHBIX CETEH;

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

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

— OCHOBHBIE THUIIbI AITOPUTMOB, SI3BIKU MPOTPAMMUPOBAHUS;

— CTaHJapTHbIE MIPOTpaMMHBIe 00ecrieueHus CBOeH nMpodecCHOHANbHON AeATEeIbHOCTH;

— QJITOPUTMBI PEIICHUS HEIMHEHHBIX YPaBHEHHUIA;

— QJITOPUTMBI OJHOMEPHOHN ONTUMU3ALINY;

Ymemey:

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

— MPUMEHSITHh METOJIbl MAaTEMATUUYECKON CTATUCTHKHU UIS pELIEHUsI KOHKPETHBIX 3a/a4;

— UCHOJIb30BATh MAKEThl MPUKIAIHBIX MPOTPaAMM IPU JalbHEUIIEM 00y4YeHUU U MPAKTHIECKON
NEeSATENBHOCTH.

Braoempo:

— HaBBIKAMHU CaMOCTOATENILHOTO PELIEHHUs 33]1a4 Ha KOMIIBIOTEPE, BKIIFOUAIOIINE MOCTAHOBKY
3a/aun, pa3paboTKy aNropuT™Ma M OLEHKY ero 3Q(GEeKTUBHOCTH METOJaMH MAaTeMaTHYeCKOM
CTaTHCTUKH TSl 00paOOTKH 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 cpeacrna), software (mporpammuble
cpeactsa), brainware (MHTEIUIEKTyaJbHBIE cpecTBa). KpaTtkue cBeneHus.

Pa3nes 1. ApxuTeKTypa KOMIBIOTEPOB M KOMIILIOTEPHBIX ceTel
1.1. HUcropust pa3BuTHs HWHGOPMAIMOHHBIX TEXHOJOTHH, BBIYUCIUTEIPHON TEXHUKH U
MEPCOHATBHBIX KOMITBbIOTEpoB. MHpopMarus, kommaecTBo nHGOpMAIIH, CIIOCOObI BRIYUCICHHUS.
KpaTkast ucropust pa3BUTUSl BBIYMCIUTENBHON TEXHUKH U NEPCOHANBHBIX KoMibioTepoB (I1K).
Boruucnurensnas mammna ®on-Helimana w mammna Teropunra. Paspabotku HopOGepra
Bumnepa.
1.2. Tlepconanbuble xkommbroTepbl (IIK) u ux Bo3moxxHoctn Apxutektypa [IK, anmaparnbie
cpexncrea [IK. @dynknnonansHasa cxema 1K, MarucTpanbHO-MOYIbHBIN PUHINII IOCTPOEHUSL. :
[IpuHUMI OTKpPBITOW apXUTeKTypbl. OCOOEHHOCTH NPEJICTABICHUS JaHHBIX HAa MAIIMHHOM
ypoBHe IlpeumymectBa uudpoBoro mpeiactaBieHus UHGOPMALMU IE€pel AHAJOTOBBIM.
Hcnonb3yemple CUCTEMBI CUMCICHMS, IpaBWia IEepeBoJa W3 OJHOM CHCTEMBI B JPYTYIO.
DneMeHTbl MaTeMaTUYECKOM JIOTUKU: OCHOBHBIE JIOTUYECKUE ONepaliui U (POPMYJIbL.
1.3. KoMmbroTepHbI€ CETU: TOMIOJIOTHHU CETEH, UX XapaKTEPUCTUKU. TOMOJIOTUH ceTel: 3Be3THas,
muHHas, KoJybleBas. CeTH 3akphITOro TUMA: JOKaJbHbIE U paclpeieseHHbIe CEeTH,
KopriopaTuBHble ceTu. lIporpammHO-TexHHYecKoe oOecredeHue: ajpecanusi, OleparuoHHas
CHUCTEMA, aJanTephbl, ApaBephl, MPOTOKOJHI (0COOBIC S3BIKHM, HA KOTOPBIX OOMEHHMBAIOTCS
uHpopmanueir kommplorepel B cetd, Hampumep, TCP, TCP/IP, UDP). I'moGanpHbie ceTu
paznmuunoro Macmradba (WAN —Wide Area Net, MS Network, Internet). Bo3amoxHoCTH ceTn
Wnrepuer, Cucrema TenekoHdepeHuil. DnekrpoHHas mnouta. Jloctyn k uH(OpPMaLHOHHBIM
pecypcam.
3ammra wHbopmaruu. [loHsATHe 6€30MaCHOCTH KOMNIBIOTEpHON HWH(OpMaNUu: HAACKHOCTH
KOMIIBIOTEPA, COXPAaHHOCTb JAHHBIX, 3aIlUTAa OT BHECEHHUS W3MECHEHHH HEYIOJHOMOYCHHBIMHU
JIMIIAMU, COXPAHEHWE TallHbl TIEPENUMCKU B DJJIEKTPOHHOM CE€TH AJITOPUTMBI  3aIUTHI
MHGOpMAlMK: METOABl 3aIlUThl, KOMIIBIOTEpHBIE BUPYChI M Ooppba ¢ HMMU. MeTonbl
peanu3aluy 3auuThl UHGOPMALMK: IPOTPaMMHBIE, allllapaTHbIE, OPraHU3allMOHHBIE
1.4. MynbTuMeana — JUajaoroBas KOMIIbIOTEPHAs CUCTEMa, 00eCleYMBAOLIAsi CUHTE3 TEKCTa,
rpaduKy, 3ByKa, peud U BHUIEO. YCTpOHCTBa MyibTUMeaua. TpeOoBaHUSA K MYyJIbTHUMEIUHHBIM
CpeAcTBaM KOMIbIOTEpOB. PaciinpeHHble BO3MOKHOCTH 00pabOTKH, IpeoOpa3oBaHusl, CUHTE3a
nHpopManuu (KOMITBIOTEPHAS aHUMAIWs, MOAU(PUKAIIMA U300paKEHUM, TpeXMepHas rpaduka).
MynsTuMenuiiaple nporpammsl. IIporpaMMbl penakTHpOBaHUS, MOHTaXka 3ByKa W BHJEO.
Buneo-penakropsl, Moayau crnetdP@PeKToB, MOHTAKHbIE CTYAUU. DJIEKTPOHHBIE MPE3EHTALUU
(ocHoBHBIE BO3MOXHOCTH MS Power Point), sTanbsl co3gaHus MNpe3eHTaluil, CTPYKTypa
IIpe3eHTali 1 0COOEHHOCTH PabOTHI C PEJAKTOPOM.

Pasznen 2. [IporpammHoe obecnieyenue
2.1. CrpykTypa OINEpalMOHHBIX 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,(kpatkuii 0630p).
Co3naHne JOKYMEHTOB pa3iW4HbIX (opM (CTaHIApTHBIX M HecTaHAApTHHIX). KommpoBaHue
XUMUYECKUX U MaTeMaTHUeCKUX (OPMYIN B TEKCTOBbIE TOKYMEHTHI.
2.3 EXCEL:B03MOXHOCTH TaONMMYHOTO peJaKkTopa M HCIOJIb30BAaHUE €ro Ui pelIeHHs
nHpopMaMOHHbIX U UHKeHepHbIX 3a1ad.. OkHo EXCEL Texnuka paboTel . AOcontoTHas u
OTHOCHUTENIbHAs ajapecanus. Bcrpoennsle ¢ynkuumm Pacuer mo ¢opmynam. Kommposanue
¢dopmyin. Pabota ¢ Tabnmuuamu. PopmarupoBanue, opopMieHne TabIuil. .
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2.4. EXCEL Ilocrpoenue rpadukoB u auarpamm. Pacder (yHKIIMOHAIBHBIX 3aBUCUMOCTEH U
MOCTpoeHHE TpaduuecKux n300paxkeHuit ¢ ucnoib3oBanueM crangapTHeiXx ¢yHknuii EXCEL u
Mactepa (ynkiuid. I[locTpoeHHe TOBEPXHOCTEH C HWCIONB30BAHHEM MAacTepa Juarpamm.
ITocTpoeHnue nuHUM TpeHAA..
2.5. EXCEL. Onepauuu ¢ maccuBamu. Pa3zpaboTka v peanu3anusi NpOCTEHIINX aJrOPUTMOB C
HCI0JIb30BAHUEM BO3MOKHOCTEM pelakTopa(HaxoXJACHUE MaKCUMaJIbHOTO (MHHUMAJbHOTIO)
JJIEMEHTAa BEKTOpa W MaTpUllbl, HAXOXKJIECHUE CYMMbl JJIEMEHTOB BEKTOpa M MAaTpHIIbI,
BBIYMCIICHUE MAaTPUYHBIX BbIpakeHUM). PellleHne BBIUMCIHUTENBHBIX 337a4 C HCIOJIb30BAHHEM
TaOIHII.
Pemenne CJIAY c ucnonb3oBaHUEM 00paTHOM MaTpUILIbI

Pasnen 3. Anropurmbl 1 OCHOBBI IporpamMmMupoBanus Ha s3bike MATLAB.
3.1.Anroputmsel, TUIBI anroputMmoB. [lonsTne amroputma u ero cBoictBa. CriocoObl 3amucu
QNrOpuTMOB. MOAYNBHBIM NPUHLUII TMOCTPOCHUS ANTOPUTMOB M IporpamMm. [laker

kommbloTepHO MmaTtematuku MATLAB. XapaKkTEepUCTUKU SI3BIKOB MPOrPAMMHUPOBAHUSL.
DBOJIIOIMS U KJIacCU(PUKAIMA S36IKOB MTPOTPAMMHUPOBAHUS, UMIIEPATUBHBIC, (PYHKIIMOHAIIbHBIE,
JIOTUYECKHe, OOBEKTHO-OPUEHTHUPOBAHHBIE, WX KOMOWHAIIWU. [Tonatuss Tpa”caALMH,

KOMIIJISIINHN, WHTEPIPETAUU, UX Pa3Iuuusi. S3bIKM MpOTpaMMHPOBAHUS BBICOKOTO YPOBHSI.
CTpyKkTypHOE TpOrpaMMHUpOBaHHE, €ro ocobeHHocTH. OO030p  MaKeTOB KOMIBIOTEPHOMN
Matematuku — Matlab, Mathcad, Mathematica.
3.2. Cpena MATLAB. OCHOBHBIE CTPYKTYPBI M IPUHIUIIBI CTPYKTYPHOTO IMPOTPaMMHPOBAHUS,
wutiocTpanus.  ba3oBble  anTOpUTMHUYECKHE ~ KOHCTPYKIMHM  (CI€AOBaHWE, BETBIICHHE,
MIOBTOPEHUE), UX peaTu3aluu.
Omnepatops! si3pika nporpammupoBannst MATLAB. OcuoBuble pemarenu (solvers) MATLAB
Ul peallu3allud BBIYMCIUTENbHBIX aJITOpUTMOB. bubinoreka 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 ). ANTOpUTMBI HaXOXJIEHUS MaKCUMaJbHOIO, MHUHHUMAaJIbHOTO
3JIEMEHTa B MacCHBE, aJlTOPUTMbI COPTUPOBKH M UX peanu3anus (Hampumep, Selection Sort)
Pasnea 4. Uuciaennnie mMeroabl. Peasqm3anmusi mpocredmx ajJropurMoB B cpele
MATLAB
4.1 YucneHHble METOJbl, XapaKTEPUCTUKA U UX OCOOCHHOCTH, MOHSATHUE CXOJAUMOCTH METOJA.
DneMeHThl TEOpUH TOTrpelIHOCTed, Kiaccuukamus TOrpeimHocTed, abCcoNoTHAs |
OTHOCHUTEIIbHAs MMOTPEIIHOCTD, OHATHE (DYHKIIMN HOPMBL. BBeZieHHE B CTATUCTUKY. AJITOPUTMBI
JUIA CTaTUCTHYeCKOH oO0paboTku wuH(popManuu ( BBIYHCIECHHE TOYEUHBIX W WHTEPBAIbHBIX
OIICHOK pe3yabTaTOB u3MepsieMod BenuuuHbl), ux peanmuzauuun B [IKM MATLAB.
Hcnonb3oBanue pyHkuii min, max, median, var, polyfit, polyval.
4.2. Tlpubmmwkxenue ¢ynknuii. MHTepnonsauus MHorowieHamu. KycouHas HHTepHONALUS
(cmaiin). Ouenka norpemrHoctd. Oynkuuun MATLAB ans paGotsl ¢ MHOTOuNneHamu polyld,
polyval, polyfit, polyder, polyint.
4.3.. BplunucneHue ONpPEAENEHHBIX HHTETPajoB, AIrOPUTMbl METOJOB MPSMOYTOJIbHUKOB,
Tpaneuuid 1 CUMIICOHA , OLIEHKAa TMOrPEIIHOCTH METOJI0B. Peanu3zanus aaropuTMOB YMCIEHHBIX
METOJIOB BBIUMCIIEHUSI OINpEIENICHHbIX UHTerpanoB B cpeae MATLAB, MPUMEHEHUE
CTaHJapTHBIX (GyHKUMH trapz, quad, integral
4.4.MccnenoBanue GyHKIMM OJHOM nepeMeHHol. Pemenue HenuueitHoro ypasuenus f(x)=0.
Otnenenne KOpHEW. AJIITOPUTMBI YTOUHEHHS] KOpPHS (METOJI MOJOBUHHOTO neneHusi, HploToHa,
npoctoil utepanuu). CpaBHUTEIbHBIE XapaKTEPUCTUKU. Peanusanus airopuTMOB B cCpelie
MATLAB 1o 610k- cxemaM | ¢ UCIOJIb30BaHUEM periaTeneit roots, fzero
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4.4. UccnepoBanue ¢GyHKIUM OaHOM mepemenHo#. Ilowck skcTpemyma (QyHKIHH
BbruucnurenbHble anrOpUTMBl HAXOXKJICHHUS JIOKAIBHBIX U TJIOOATBHBIX SKCTPEMYMOB (METOA
JeTICHUs OTpe3Ka MOMOoJaM, METO]] 30JI0TOTO CEUCHHMS), MX pealu3alHu 1Mo OJOK- 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
CamMOoCTOSITeNIbHOE U3YUYCHHUE PA3/IETI0B TUCIUTIIINHBI 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 — ayIuTOPHBbIE 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
CamMOoCTOSTEeNIbHOE U3YUYCHHUE Pa3/ICTI0B TUCIUIIIIMHBI ’ 44 85 ’ 44 85
Bujabl KOHTpOJIS:
Buo konmpona uz YII (3auem) ‘
Bua uToroBoro KOHTpoJIsi: 3averT

AHHOTaNUA padoyeil MPOrpaMMbl IUCHUIIMHBI «DU3NKAY

1. I_le.]IBIO AUCHHUIIIMHBI ABJIACTCA Hpno6peTeHHe CTYACHTaMHU 3HaHWH 10 OCHOBHBIM
pasaciiam (1)I/ISI/IKI/I U YMCHUIO IIPUMCHSATD UX B APYTUX CCTCCTBCHHOHAYYHBIX JUCHHUIIIINHAX.

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

CIOCOOHOCTBHIO MPEACTABHTHL COBPEMEHHYI0 KAaPTHHY MHMPAa HAa OCHOBE LEJOCTHOM
CHCTEMbl €CTECTBCHHOHAYYHBIX H MATEeMAaTHYECKHX 3HAHHWH, OPHEHTHPOBATHCH B
HEeHHOCTAX ObITHS, XKU3HH, KyJbTYpsI (OK-1)

3uamo:
- (huznyeckre OCHOBBI MEXaHHWKH, (U3UKU KOoJeOaHWH M BOJH, DJIEKTPUUYECTBA M MarHeTusma,
ANIEKTPOJMHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJTMHAMUKU, KBAHTOBOM (pU3HKH;
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- CMbICIT  (PYHIAMEHTAIbHBIX (PU3MUYECKMX 3aKOHOB, NPUHIMIIOB U IOCTYJAaTOB; HX
(OpMYIUPOBKH U TPAHHIIBI IPHMEHUMOCTH;
- CBSI3b IIUPOKOTO Kpyra (PU3NUECKUX SBICHUNA ¢ (PyHIaAMEHTAILHBIMH MPUHLIUIIAMH U 3aKOHAMHU
bu3uku;
- OCHOBHBIE METO/IbI PEIICHHSI 3a/1a4 M0 ONUCAHUIO (PU3UYECKHX SIBIICHU;
- METOBI 0OPaOOTKH Pe3yIbTaTOB (PU3HUECKOTO IKCIICPUMEHTA.

Ymemo:
-IIPUMEHATh TEOPETUYECKUE 3HAHUS M OKCIEPUMEHTAJIbHBIE METOJbl HCCIECIOBAHUS IPU
pelieHny npodecCuoHaIbHBIX 3a/ay;
-IPOBOJIUTH PACUYETHI, OCYLIECTBIISITh AHAJIU3 U HA OCHOBE TOIO JIeJ1aTh 00OCHOBAHHBIE BHIBOIBI;
- aHaAJM3HUPOBATh PE3yJbTaThl HAOMIOACHUW M SKCIEPUMEHTOB C INPUMEHEHHEM OCHOBHBIX
3aKOHOB W TIPUHIIAIIOB (PH3UKH;
- OIpeneNnsaTh Xapakrep (QU3NYECKUX MPOLECCOB MO KOMIUIEKCY 3KCIEpUMEHTAIbHON
nH(pOopMaLUy IPU MOMOLIN IpapUKOB, TAOJINI U ypaBHEHUII;
- IPEACTABIATH 00pabOTaHHYIO AKCIEPUMEHTAIbHYIO U TEOPETUUYECKYIO HH(POPMALIUIO B YCTHOM
U TUCbMEHHOW ¢(opMe, B TOM 4YHCIE C MCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Bnaoemy:
- HaBbIKaMU pabOThI C IIHUPOKUM KPYroM pu3nyYecKuX NpuOopoB U 000pyI10BaHUS;
- HaBbIKAMHU 000CHOBAaHUS CBOUX CYXKIEHHMI U BEIOOpA METO/1a UCCIIEIOBAHMS.

3. Kparkoe cogep:xanue JTUCUMIJIMHBI:

Pa3znen 1. ®usnueckue 0OCHOBBI MEXaHHUKH.

1.1. Tlpeamer dusuku. Metoapl (UUIECKOTO HCCIEAOBAHUS: ONBIT, THUIOTE3a,
skcriepuMeHT, Tteopus. Ilpenmer kumHemaruku. Ilepememienue, CKOpOCTb, YCKOpPEHHE.
KunemaTnueckne xapakTepUCTUKU BPalIaTEIbHOTO IBHKEHUS.

1.2. 3akonsl HproTOHA. 3aKOH BCEMUPHOIO TATOTECHHS. 3aKOH BCEMHUPHOIO TATOTCHUS.
JIBrb>keHue Tena nepeMeHHor Maccbl. Y paBHeHus Memepckoro. @opmyna [{noakoBckoro.

1.3. Yopyruit u Heynpyruid yaapsl mapoB. MOMEHT MHEPUMH MaTE€pPUATbHOW TOYKH U
TBEPJIOTO Tena.

1.4. Kunematmka rapMOHHYECKHUX KojeOanmii. JluddepeHnumanpsHoe ypaBHEHHE
rapMoHU4ecKkux kosiebanuii. [loHsaTHe 0 3aTyXalOMMX U BIHYKJIEHHBIX KoJiebaHusx. BomHoBoe
NBUKEHUE. BOJHBI IPOI0OIBHBIE U NTONIEPEYHBIE.

Pa3znen 2. OCHOBBI MOJIEKYJISIPHOM (PU3UKH.

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

2.2. Tepmoaunamuueckuit wmetonq B ¢usuke. PaBHOBecHble cocrosiHus. Hauvana
TepMOAUHAMUKH. [{UKIbI. DHTPONUS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue mepenoca. Jquddy3us. 3akon ®uka. TemnmonpoBoaHocTh. 3akoH Dypee.
Buytpennee Tpenue (Bsi3kocTh). 3akoH HproTOHA.

Pazgen 3. DJIeKTPOCTATHKA M OCTOSIHHBIN JJIEKTPHYECKUH TOK.

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

Paznen 4. DiieKTpoMarHeTusm.

4.1. 3akoH Amnepa. 3akoH brno-Casapa-Jlamunaca. 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 uanydeHus. Ddpdexr 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. MHorosnekTponsblii atroMm. O¢dext 3eemana. [lpununun Ilaymu. KsantoBsie
cTatucTHyeckue 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.
[IpyHUMIO TOXIAECTBEHHOCTH OJMHAKOBBIX dacTHL. CHMMETpPUYHbIE U HECUMMETPUYHbIE
BOJIHOBBIE (DYHKITHH, OTIUCHIBAIOIINE COCTOSIHUS TOXKIECTBEHHBIX MHUKPOYACTHII.

7.2. bo3onst u ¢epmuonbl. [lpunuun [laynu. KBanTOBBIE CcTaTHCTHYECKHE
pacnpenenenuss boze-Oiinmreitna nu ®epmu- Jlupaka. BpIpokJIeHHBINH AJIEKTPOHHBINM ra3 B
KpuCTaJax (MeTasibl).

Pasgen 8. Meranibl, AM3JIEKTPUKH M IOJYNPOBOAHUKH C TOYKHM 3PEHHS] 30HHOM
Teopuu

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

Pa3znen 9. DiiemenTsl GU3MKHU TBEPAOTO TeJia.

9.1. ®uzuka tBEpHOro Tena (PTT): ompenenenue, cBsi3b C APYrUMHU TUCIHUILIMHAMU,
00BEKTHI M3Y4EHUs, KPYT pemaeMbix 3a1ad. CBs3b ¢ KpucTajuiorpaduet, Kpuctamuiopu3nkon u
KPUCTAJUIOXUMHUEH.

9.2. KonneHncupoBanHoe cocrosiHue. [logxon k omucanuro TBEPABIX Teil. CTpyKTypa
KpucTtayioB. CuMMeTpus U GU3NYecKre CBOWCTBA KPUCTAJLIOB.

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

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

Jlexuun 1,8 64 0,45 16 0,9 32 0,45 16
Hpaxriieciue sansTus 18| 64 045 | 16 | 09 | 32 |o045| 16
(113)

JlaGopaTopHbie pabOTHI
(JIP)
CamocrosiTeibHasA
pabdora

KonrakrHas
CaMOCTOSITENIbHAs paboTa
CaMocTOSTEeIEHOS 5,6 1,7 2,8 1,1
U3Yy4EHHUE Pa3AeIoB 200 60 100 40
JUCIUTITHHEI
Buabl KOHTpOJIA:
3aueT ¢ OLEeHKOM - - - - - - - -
IOK3aMeH 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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KonrakTHass padora —
MPOMEKYTOYHAS 3 1,2 1 04 1 04 1 0,4
aTTeCcTAlNA
IloaroroBka K 3K3aMeHy. 106,8 35,6 35,6 35,6
Bun urorosoro IK3aMeH IK3aMeH IK3aMeH
KOHTPOJISA:
Bcero 5 CegleCTp 4
Bun yae6HOMI paboThI
3E AcTp. 3E AcTp. 3E Actp. | 3E | Actp. u.
q, q. q.

Obwas TPYIOGMKOCTE | 44 | 35 4 | 108 | 6 | 162 | 3 81

JUCIHUITITUHBI
Konrakrnas padora— | (1 150 | 43 | 36 | 22 | 60 | 09 | 24
ay/INTOPHbIE 3aHATHS:

Jlexum 1,8 48 0,45 12 0,9 24 0,45 12
TpakTiieckue sanaths |y | 48 | 045 | 12 | 09 | 24 |045| 12
(I13)

JlabopaTopHbie pabOTHI
(JIP)
CamocrosiTeqbHas
padora

KonrtakTHas
caMOCTOsITeNIbHas paboTa
CaMOCTOSITEIFHOE 5,6 1,7 2,8 1,1
HU3yYECHUE Pa3iesioB 150 45 75 30
JUCLUTUTAHBI
Bujabl KOHTpOJIS:
3a4er ¢ OLEHKOM - - - - - - - -

0,9 24 0,45 12 0,45 12 - -

5,6 150 1,7 45 2,8 75 1,1 30

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
Hoarotoska k 80,1 26,7 26,7 26,7
IK3aMeHy.

Bux urorosoro IK3aMeH DK3aMeH DK3aMeH
KOHTPOJISI:

AHHOTANUA padoyeil MPOrpaMMbl IMCHUIIMHBLI «O0IIasi 1 HEOPraHUuYecKast XMMHU»

1. Ieap AMCHUMIUIMHBI — TNPHOOpETEeHME 3HAHMM W KOMIETEHIMH, (OpMHpOBaHUE

COBPEMEHHBIX MPEICTaBIECHUI B 00J1aCTH TEOPETUUECKUX OCHOB XUMHH U XUMHUH JIEMEHTOB.
2. B pesyabTrare u3yYyeHHMs JAUCHUILUIMHBI oOydawoumiicds 1m0 MporpaMmme

CHeHATUTETA H0JIKEeH:

Obnadams CleAyOIUMU KOMIIETEHIUAMU:
— CHOCOOHOCTBIO HCIIOJIB30BAaTh MAaTeMaTHYECKHE, E€CTeCTBEHHOHAYYHble U WHIKEHEPHBIE

3HaHUS 7 peleHus 3a1a4u cBoel npodeccuonanbHoi nesrenbHocT (OITK-1).

3uamo:

— 3JIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKYII;
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— OCHOBBI TEOPUM XMMHUUYECKOW CBSI3U B COCIMHEHUSIX PA3HBIX TUIIOB, CTPOCHUE BEIIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHHH;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHYECKHUX IIPOLIECCOB U XapaKTEPUCTHKHU
PaBHOBECHOT'O COCTOSTHUS;

— METO/Ibl ONMCAHUSI XUMUYECKUX PABHOBECUH B PACTBOPAX JIEKTPOIUTOB,

— CTPOCHHE U CBOMCTBA KOOPAUHALMOHHBIX COCIMHECHMI;

— TMOJy4YeHHUE, XUMHYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTraHUYECKUX BEIECTB.

Ymems:

— BBINOJHATH OCHOBHBIE XHMHYECKHE OIEpalud, ONPEAeTsATh TEPMOAMHAMUYECKUE
XapaKTEPUCTUKN XUMUYECKUX PEaKIIUi U PaBHOBECHBIC KOHIICHTPAIIMH BEIIIECTB;

— HCIIOJb30BaTh OCHOBHBIE XMMHUYECKHUE 3aKOHBI, TEPMOJUHAMUYECKUE CIIPABOYHBIC JaHHbBIC
JUTsI petieHust npoeCcCuOHaIbHBIX 33]1a4;

— TMPOTHO3UPOBATH BIUSHUE PA3INYHBIX (DAKTOPOB HA PABHOBECUE B XMMHUYECKUX PEAKIIHSIX;

Bnaoemy:

— TEOPETHYECKUMHU METOJaMU OIMUCAHMS CTPOCHMSI U CBOWCTB MPOCTHIX M CJIOKHBIX BEIIECTB
Ha OCHOBE JJICKTPOHHOTO CTPOEHHUS UX AaTOMOB M TIOJIOKEHHUS B MEPUOJUYECKON CHUCTEME
XUMHUYECKUX DJIEMEHTOB;

— OCHOBHBIMHU HaBBIKaMH Pa0OTHI B XUMUYECKOH JIa0OPaTOPHUH;

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

3. Kparkoe coaep:xanue TUCHMILIIHMHBI

Pasnean 1. IlpyHUMNBI XMMHH

1.1 Ctpoenne atoma.

BonHoBBIE CBOMCTBAa MaTepHabHBIX 00BEKTOB. YpaBHeHue ne bpoiinsa. CooTHoreHue
HeonpeaenenHoctel ['elizenoepra. [lonsTre o kBaHTOBOM MexaHuke u ypaBHeHuH LlIpeaunarepa.

1.2 Ilepuoanyeckuii 3aKOH ¥ IEPUOANYECKAs CUCTEMA.

CoBpemenHast GpopMynupoBKa nepuoandeckoro 3akoHa. Ilepumonuueckasi cucrema u ee
CBS3b CO CTPOEGHHEM aTOMOB. 3alOJHEHHE DJIEKTPOHHBIX CJIOE€B MU 000JOYEeK aTroMOB B
nepuoinueckoit cucreme sementoB .M. Menneneena.

1.3 OkuCIUTENBHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI.

Crenenu oxkuciieHus. BaxHelme OKUCIUTEIN U BOCCTAaHOBUTENU. BaxHeiie cxemsl
MIPEBPAIIEHUS BEIECTB B OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUAX.

1.4. Xumuueckas CBSi3b M CTPOCHHUE MOJIEKYII.

KoBanenTHas cBsi3b, OCHOBHBIE IOJIOKEHUSI METO/A BAJIEHTHBIX CBsi3el. PaccMoTpenue
CXEeM [epeKpbIBaHUs AaTOMHBIX opOuTaneil mnpu oOpa3oBaHUM CBSI3eH B  MOJIEKYNax.
I'uOpunuzanust BOMHOBBIX QyHKUIKNA. OCHOBHBIEC MOJOXKEHUS METO/1a MOJIEKYJISIPHBIX OopOuTaneit
(MO JIKAO). Meton I'nnmnecniu. Ob1ue cBeieHHs 0 KOMIUIEKCHBIX COSIMHEHUSIX, UX CTPOCHUE.
MexMonekysipHas U BHYTPUMOJIEKYJISIpHAs: BOAOPOIHAS CBsA3b. lOHHAas CBA3b KaK MpeeibHbIM
ciydail KOBaJIeHTHOM cBsi3u. OOIMe MpeACTaBICHHUS O MEXKMOJICKYIIPHOM B3aMMOJCHCTBUMU:
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE, JUCIEPCUOHHOE B3aMMOICHCTBHUS.

1.5. [ToHsiTHE O XUMUYECKOU TEPMOIMHAMUKE.

Tepmoaunamuueckue  (QYHKIUU  COCTOSHUS  (XapakTepucTUYecKue  (PYHKIHH).
BHyTpeHHsIs SHEprus U SHTANBIUA, UX GU3HMUECKUN CMBICH. TEepMOXUMHUS U TEPMOXUMUYECKUE
ypaBHeHus. 3akoH ['ecca u crienctsus u3 Hero. [lonarue 06 sHTponUuU, aOCONIOTHAS SHTPOIUS U
CTpOEHHME BelllecTBa. MI3MeHeHHne SHTPOIUH B Pa3JIMYHBIX IPOLIECCAX.

1.6. IToHsiTHE O XMMUYECKOW KMHETHKE. XMMHUUYECKOE PAaBHOBECHE.

OnHocTanuiiHbIE U CIIOXKHBIE PEaKIUU. 3aKOH JeHCTBYIOIMX 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 XMMHUYECKOTO paBHOBECHS. 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 pasHosecusi, npuHuun Jle-Illarense — bpayna.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Ipouecchl, compoBoXkparolue  00pa3oBaHUE  KUAKUX  HMCTHHHBIX  pacTBOPOB
HERJIEKTPOJIUTOB M 3JIEKTPOJIUTOB. ACCOLMHPOBAHHBIE M HEACCOLMMPOBAHHBIE AJIEKTPOJIUTHI.
Crenens auccoumanuu. KoHcraHTta auccouuanuu. PaBHOBecHe B CHCTEME, COCTOSIIEH H3
HACBILIEHHOTO pacTBOpa MajopacTBOPUMOIO IEKTPOJIUTA M €ro KpUCTAJUIoB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX COeUHEHMI. PaBHOBECHE TuCCOMALMU BOJIbl, HIOHHOE ITPOU3BEACHUE
BOJIbI U €r0 3aBUCUMOCTH OT Temnepatypsl. [lkana pH. ['maposms coseil.

Pasnen 2. Heopranuyeckasi xumMusi

2.1.Xumus s-aneMeHToB. 2.2. XUMHUsl p- 3JIEMEHTOB.

Bonopona-nepBelii 31€MEHT NMEPUOANYECKON CHCTEMBI, €T0 JIBOMCTBEHHOE IOJIOKEHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoauyeckoil CUCTEMbl. 3aKOHOMEPHOCTH B U3MEHEHUH
ANIEKTPOHHBIX KOHGUIypalui, BEJIMYMH pPaJAUYCOB, 3JIEKTPOOTPUIATEILHOCTY W SHEPruu
MOHM3AIMM aTOMOB. THUIIMYHbBIE CTENIEHU OKUCIIEHUS. XUMHUECKUE CBOMCTBA MPOCTHIX BEILIECTB.
3aKOHOMEPHOCTH B CTPOCHMM M CBOMCTBaX OCHOBHBIX THIOB coeauHeHui. I[IpupoaHbie
COEJIMHEHUS, T0JTy4eHUE 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, KOOpPJMHAIIMOHHBIX uuced aTtoMoB. I[IpuponHble coenvHEHUs, MOJy4eHHE W
corocTaBieHne (PU3MUECKUX U XUMUYECKHX CBOMCTB MPOCTHIX BeulecTB. CTpoeHHe U CBOMCTBA
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 ATTECTALIUS 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 - -
JlabopaTtopusie padoTs (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesibHas padoTa 3,78 102 2,44 66 1,34 36
(CP)
KoHTakTHas caMoCTOsITeIIbHAS i i i
Iéigfgfmﬂenmoe U3ydeHHE 3,78 2,44 1,34
pa3esioB JUCIUILTAHBI 102 66 36
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
Buja uToroBoro KOHTpOJIs IK3aMeH IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl IMCHUILIMHBI «Oprannyeckasi XuMHsh»

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

COCI[I/IHGHI/Iﬁ U MCTOAaxX HUX IOJTYUCHUSA, KaK ITPOMBIIIJICHHBIX, TaK U na6opaToprlx.

2. B pesyabraTre wuU3yYeHHMs AUCUMILIMHBI O00y4YalouUIuiicsi 1O NporpamMmme

CHEeNHNAIUTETA JOJIKEeH:

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

- CIIOCOOHOCTBIO MPEACTaBUTh COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE I[EJIOCTHOM
CUCTEMbI €CTECTBEHHOHAYYHBIX 1 MAaTeMAaTUYECKUX 3HAHUI, OPUEHTUPOBATHCS B LIEHHOCTSIX
ObITHS, XU3HU, KyIbTyphl (OK-1);

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

- CIOCOOHOCTBIO  HCHOJB30BaTh E€CTECTBEHHOHAYYHBIC U WHYKEHEPHBbIC 3HAHUS TS
pelieHus 3a1a4 cBoei mpodeccuonanbHoi aesrensHoctu (OIIK-1);

- CHOCOOHOCTHIO PAa0OTaTh C HAYYHO-TEXHUYECKOW W IMaTEeHTHOW IUTEpaTypoil u
MCIO0JIb30BaTh MOJYYCHHYI0 HH(POPMAIIUIO TIPU OCYIIECTBICHUH CBOEH MpodeccuoHanbHOM
nestensHocTH (OITK-4).

3namo:

— TEOpPETHYECKHE OCHOBBI CTPOCHUS U CBOICTB Pa3jIMYHBIX KIACCOB OPraHUYECKHX
COCJIMHEHUH;

— CHOCOObI MOMYYeHUS U XMMHUYECKHE CBOICTBA OCHOBHBIX KIIACCOB OPraHUYECKUX
COCJIMHEHUH;

— OCHOBHBIE MEXaHHU3MBI TPOTEKAHUS OPTAaHUUECKUX PEAKITUi;

Ymemn:

— TPUMEHSTHh TEOPETUYECKHE 3HAHUS /s CUHTE3a OPraHUYECKUX COEAMHEHUU
Pa3IMYHBIX KIACCOB;
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— AQHAJIM3UPOBATL MW HOPCACKA3bIBATL PCAKIHUOHHBIC CBOMCTBa OpraHu4eCKux

COCIUHCHUM;

— COCTaBJIATh CXEMbI CHHTE3a OPraHMYCCKUX COCAMHEHUH, 33 JAHHOTO CTPOCHHS,;
Bnaoemn:

— OCHOBaMHU HOMCHKJIATYPbI ¥ KJIAaCCH(DUKAIIMU OPraHHUECKUX COCAMHCHUI;

— OCHOBHBIMH TCOPETUUYCCKUMHU MPEICTABICHUSIMH B OPraHUYECKON XUMHH;

— HaBBIKAMH OOOCHOBAHHS PAIMOHAIBHBIX CIIOCOOOB IMOJIyYCHHS OPraHUYECKUX

BCIICCTB.

3. KpaTtkoe conep:kaHue TUCHUTLIAHBI
Pa3zoen 1. Teopus xumuueckoeo cmpoenus u HacvlujeHuvie yeae000poosl (VB)

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  lluknoankaHbl
2 Pazoen 2. Henacviuwennvie YB
2.1 AJKeHbI
2.2 ANKUHBI
2.3 AJIKaaueHbpl U MOJINEHE]
3 Pa3zoen 3. Apomamuueckue u memaniopeanuyeckue coeOuHeHuUst
3.1 ApOMAaTHYHOCTh
3.2 CoenuHeHus OEH30JIBHOTO psiaa
3.1 MertamopraHu4ecKue CoOeMHEHUS
4 Pa3zoen 4. I'anoeenonpouzsoomnvie. Cnupmesi, gheronnl, npocmoie ¢upbvi
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 (PYHKIIMOHAJIbHBIE TPOU3BOIHbBIE
6 Pazoen 6. Azomcooepoicawjue coeounenus u cemepoyuriuyeckue 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 padotsl (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
Buja uTOroBOro KOHTpoJIs: 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 — ay1MTOpHbBIE
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
IrPaMOTHO MPHUMEHSTh WX MPHU PEHICHUH KOHKPETHBIX TEOPETHUYECKUX U MPAKTUYECKHUX 3ajad,
MOHATH OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX MPOIIECCOB U POIIb
KaTajau3a JJs XUMUYECKOM TEeXHOJIOTUH.

2. B pesyabrare H3y4YeHHs] NUCHHUILVIMHBI O0y4YalmMiicsi 1O Iporpamme

CHECNHAJIUTETA JOJIKEeH:

Obaadoams CleayOIUMA KOMITETEHITUSIMHU:

—  CHOCOOHOCTBIO MPEJICTaBUTh COBPEMEHHYIO KaPTHHY MHpa Ha OCHOBE LIEJIOCTHOM CHCTEMBbI
€CTECTBEHHOHAYYHbIX MU MaTeMaTHYECKUX 3HAHWM, OPHEHTHPOBAThCA B LIEHHOCTSX OBITHS,
KU3HU, KyabTypbl (OK-1);

— CIOCOOHOCTBIO HCIIONB30BaTh MAaTE€MaTHMYECKHME M €CTECTBEHHOHAYYHble 3HAHMS JUIS
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 ero nposeaeHun pesynpraTos (OIIK-2);
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3name:

— OCHOBHBIC 3aKOHBI (U3NYECKOW XUMHUHU, B3aHUMOCBS3b (U3HUECKUX U XUMHYCCKHX
XapaKTEPUCTHK MPOIIECCa;

— YT ONpEAENCHUs BAXHEHIINX XapaKTEPUCTHUK XHWMHUYECKOTO paBHOBECHUS (KOHCTaHTHI
paBHOBECHS, pABHOBECHOTO BBIXOJA MPOAYKTA, CTETICHH MPEBPAIICHHS UCXOIHBIX BEIIECTB)
Y BIIUSIHUS PA3JIMYHBIX (DAKTOPOB HA CMEIIEHNE XUMHUYECKOTO PABHOBECHS;

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

— TEOPHIO TAIbBAHUYECKUX SIBJICHUMH;

— TEOpPUM KHUHETHKH, MYTH TEOPETUUYECKOTO pacyeTa CKOPOCTEM XUMHYECKUX peaKiuil u
OTpaHWYCHUS B IPUMEHUMOCTH PACUYETHBIX METOJIOB;

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

Ymemn:

— TIPUMEHSATH TEOPETUUYECKHME 3HAHUS U OKCIEPUMEHTAIbHBIE METOAbl HCCIEIOBAHUS
($u3nyecKoi XMMUU IPU PEeLIEHNH NMPOPECCHOHANBHBIX 33/1a4;

— TIPEeACKa3bIBaTh W HAXOJUTHh ONTHUMAJIbHBIC YCIIOBHS MPOBEIACHUS XUMHUYECKOTO IMpoIecca ¢
[IETTBI0 TTOJTYyYEHUsI MAKCUMAIBLHO BO3MOYKHOTO BBIX0/1a HHTEPECYIOIIEro MPOAYKTa;

— TIPUMEHATH TEOPETHYECKHUE 3HAHUS W OKCIEPUMEHTAIbHBIE METOJbl HCCISAOBAHUS
(¢u3HYeCKON XUMHUU I PEHICHUS BOIMPOCOB, BO3HUKAIOMIUX MPH H3YYCHHH KHHETHKHU
XUMHUYECKUX PEAKIIHiL;

— TIPOBOJUTH aHAJIM3 M KPUTUYECKH OIICHUBATH TOJYyYEHHBIE SKCIIEPUMEHTAJIbHBIC IaHHBIC,
000011aTh 1 1eJaTh 000CHOBAHHBIC BBIBOJIBI Ha 06a3€ MPOBEIEHHBIX OTIBITOB.

Bnaoemw.:

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

— HaBBIKAMHU OIPEACIICHUS COCTOSHHS PABHOBECHS M CaMOIIPOU3BOJIBHOTO HAMPAaBIICHUS
XUMHUYECKOTO MPOIIecca;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB (DM3WYECKOW XUMHUHU I COJEP)KATCIIBHONW HHTEpIIpETaIluu
TEPMOAMHAMHYECKUX PACUYETOB;

— METOJaMHU OIpEACIeHUs TOpsSaKa W CKOPOCTH PEAKIMU, YCTAHOBJICHUS JIMMHTHPYIOIICH
CTaJMM M MEXaHU3Ma U3y9aeMO XUMHUUECKOU PEaKIIHH;

— HaBBIKAMH  COCTaBJICHUs TallbBAHMYECKMX DJJIEMEHTOB JUIS  IIEJeH  OompeneicHus
TEPMOAMHAMUYECKUX XapaKTEPUCTHUK U KOHCTAHT PAaBHOBECHSI MCCIICTyEMOM PEaKIIiH;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB XHMHYECKOW KHHETHKH, BIIMSHHS DPa3Iu4HBIX (DAaKTOPOB
(TemmepaTypbl, JaBIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMHUYECKON PEaKIUH.

3. Kpartkoe cogep:xaHue Iy CIHILITAHBI
5 cemecTp

Paznea 1. Xumnueckasi TepMOAUHAMHUKA

1.1..IlepBblii 3aKOH TEPMOAMHAMUKHI

TepMoMHaMHYECKHE CUCTEMBI U TEPMOJWHAMHUYECKHE MapaMeTpbl. JKCTEHCHBHBIE U

WHTEHCHUBHBIE CBOICTBa cucTeMbl. TepMmoauHamuyeckuid mnpouecc. DyHKUUM COCTOSHHS U
byHKIMH Tpoliecca. BHyTpeHHsIs SHeprus U SHTANbIUA, UX CBOMcTBa. TeruoTa u paboTa Kak
dbopmMbl mepenaun sHepruu. PaboTa pacmmpeHus rasa u mosesHas padora. OopMyTHpPOBKH
MEepPBOr0 Hayana TePMOJMHAMHKH. B3auMOCBS3b TEIIOTHI, pabOThl M M3MEHEHHs] BHYTpEHHEH
SHEPruu B U30XOPHOM, H300apHOM U M30TEPMUUYECKOM Mpoiieccax. TermioéMKOCTh BellecTBa —
M30XOpHas WM wu300apHas, MOJsIpHas, yaedbHas. TemmoéMKOCTh HWICAbHBIX Ta30B,
B3aUMOCBSI3b MOJISIpHBIX TeroéMkocTed Cp u Cv uaeanbHOro rasza. TemnoéMKoCcTh TBEPHABIX
BEIIECTB U JKHUJIKOCTEH. 3aBHUCUMOCTh MOJISIPHOM H300apHON TEMIOEMKOCTH BEIIeCTBA OT
TEMIEPATYphl, SMIIUPHUECKUE YpaBHEHUS (CTETIEHHBIE PSJbI), KX MTPUMEHUMOCTh. 3aKOH KyOOB
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He6ast, npaBuwio [rononra u Iltu. Cpenuss nzobapHas TEIUIOEMKOCTh BEIIECTBA B MHTEPBAJeE
temneparyp. TemmneparypHasl 3aBUCUMOCTb MpupalieHus sHTanenuu Bemecrtsa (Hr — Ho) npu
MIOCTOSIHHOM JIaBJICHMH C Y4ETOM (pa30BBIX MepexoqoB. TemnoBoil 3PQeKkT XUMUYeCKOTO
nporecca. OcHOBHOE cTaHmapTHOe coctosHue. CTaHAapTHBIE SHTAIBIUM 00pa3oBaHUS U
cropanusi BemiecTB. llpumenenue 3akoHa ['ecca Ui BBIYMCICHHMS TEINIOBBIX 3(ddexTon
XAUMUYECKAX U (U3UKO-XUMHUYECKHX TporieccoB. CBs3b TEIIOBBIX 3(P(PEKTOB MPH MOCTOSHHOM
o0beMe€ M TIpU MOCTOSIHHOM JIaBJICHHU. 3aBHCUMOCTh TEIUIOBOTO 3(d(dexra peakuud OT
Temneparypbl. BwiBom u anamu3 ypaBHeHus Kupxroda B muddepenHnmansHoi  (opme.
WuterpupoBanue ypaBHerus Kupxroda.

1.2. BTOpOii 3aKOH TEPMOJUHAMUKH.

Camomnpou3BOIBHBIE W HECaMOINIPOW3BOJBHBIE, oOOpatumble ¥ HEOoOpaTUMBbIE,
paBHOBECHbIE (KBa3MCTAaTUYECKHE) W HEpaBHOBECHBbIE Ipolecchl. PaboTa paBHOBECHOIO U
HEPAaBHOBECHOTO MpoleccoB. POpMYyIUPOBKH BTOPOro Hayala TEPMOAMHAMMKH. DHTPOMHS Kak
KpUTEpUN HAIPaBICHHOCTH CAMOIPOU3BOJIBHBIX MPOIECCOB U PABHOBECHS B H30JMPOBAHHBIX
CHUCTeMax. 3aBUCHUMOCTb OSHTPOINUHU BELIECTBA OT IMapaMeTpOB COCTOSHHUSA (TeMIEepaTyphl,
naBieHus, oobeMa). Pacuer M3MEHEHHWs SHTPONUU B Pa3IUYHBIX MPOIECCAX, CBSI3aHHBIX C
W3MEHEHHEM COCTOSIHUSI WJCAIbHOTO ra3a, a TakkKe YMCThIX TBEPABIX WJIM KUIKUX BEIIECTB.
W3meHeHne >HTpoONMU B Ipoliecce€ CMEUICHHs WAealbHBIX ra3oB. V3MeHeHHe 3HTpONUU Npu
¢da3zoBbIx mnepexomax. TeruioBas Teopema HepHcTta, nocrynar I[lnanka (TpeTse Havalo
TepMoauHamMukn). CraTUCTHuYecKas MHTEpHIpeTanuss BTOPOTO Hayaja TEpPMOIAMHAMUKH,
ypaBHeHue bonbrnmana-Ilnanka. Beraucnenwe aOcomiOTHON »HHTpONUM BemiecTBa. Pacder
W3MEHEHHUS SHTPONUU B XUMUYECKHX PEaKUHUAX MPU pa3IUdHbIX TemrepaTypax. OObeqMHEeHHOE
ypaBHenue | u Il 3axkoHOB TepmoamHamuku. DHeprus [empmronbia u sHeprusi ['mbdca kax
KPUTEPUM  HANpPaBICHHOCTH  MPOLIECCOB U  PABHOBECHUS B  3aKpBITBIX  CHCTEMax.
Xapaktepuctudeckue (DyHKIMH. 3aBUCHUMOCTh SHepruu [ empmroieia u 3Hepruum ['mbOca ot
napaMeTpoB COCTOsIHMA. TemmepaTypHas 3aBUCUMOCTb 3Hepruu ['mb0ca BemecTBa ¢ yd4yéTom
¢dazoBeix mepexonoB. Pon dazoBoro mepexoma (mepBbid, BTOpoi). YpaBHeHus [mbOca-
I'enpmromsia. Pacuer usMeneHuit cranaapTHeIX Hepruit [ m60ca u ['enbMrosbpiia B XuMUYECKUX
peaKUMAX NP pa3IMYHbIX TEMIIEpaTypax.

CucteMbl NEPEMEHHOT0 COCTaBa. XHMMHUYECKMH IOTEHUUA] KOMIIOHEHTa CHCTEMBI.
3aBMCHMOCTh XUMHUYECKOI0 MOTEHIMAla OT JaBJIECHUS U TEeMIepaTyphl. Y CIOBHs pPaBHOBECHS U
CaMOIIPOU3BOJILHOI'O IIPOTEKAHUS MpoLiecca B CUCTEMaX IEPEMEHHOI0 COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MarepuanbHblii OalaHC XUMHUYECKOH peaklMM, CTENeHb NPEBPAIIECHUs, XUMHUYECKas
IepeMeHHas. YpaBHEHUE M30TE€PMbl XHUMHUYECKOM peakuuu (u3otepMmbl Baurt-I'odda).
XUMHUECKOE CpOJACTBO. AHAINW3 YpaBHEHMsS H30TEpMBbl [UIl OINPEAEICHUs HalpaBICHUS
CaMOIIPOM3BOJIBHOIO  IMPOTEKaHWs  XUMHUYECKOH  peakuuu OT  JaHHOTO  MCXOJHOTO
(HepaBHOBECHOI'0) COCTOSIHUS. TepMoauHamMHuyecKas KOHCTaHTa XMMHYECKOTO paBHOBECUS U
SMIMPUYECKUE KOHCTAHThI XuMuueckoro pasHosecus (Kx, Ke, Kn, Kp), ypaBHeHus ux cBsszu s
peakuuu B uAeaIbHOM Ta30Bo cMmecu. KoHCTaHTBI paBHOBECHS /sl TOMOTEHHBIX U
IeTepPOreHHbIX pEeaKlMi, HJCalbHbIX U HEUJEAJbHbIX PEAKIHMOHHBIX CUCTEM (Ha mIpumepax).
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 XMMHYECKON peakiuu. BrIBOJ, aHaIM3 M MHTETPUPOBAHUE HA3BaHHBIX ypaBHEHUU Ha
puMepe ypaBHEHHs n300apbl. PacueT cpeiHero u MCTUHHOTO TEIUIOBOTroO 3(deKkTa XMMUYECKHX
peakuuii M3 3aBUCUMOCTH TEPMOAMHAMMYECKOM KOHCTAHTBI PAaBHOBECHSA OT TEMIEPATYPBHI.
Pacuer KOHCTaHT paBHOBECHS XMMHYECKHX PEAKLUN W3 CTaHJAPTHBIX TEPMOJIMHAMHYECKHX
¢yHKuuit BemecTB. BoruncieHne KOHCTaHT paBHOBECUSI XUMHUECKUX PEAaKLUi 10 CIPaBOYHBIM
JAHHBIM O KOHCTaHTaX PaBHOBECHS peakIMii 00pa30BaHus COETMHEHUN U3 MPOCTHIX BELIECTB.
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Pa3nes 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 I'mbOca s aHanm3a (a30BBIX PABHOBECHA B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
JlmarpamMmma COCTOSIHUSI OJTHOKOMIIOHEHTHOH cUCTeMBbl, €€ (ha30BbIC IOJISA, JUHUU U TPOIHBIE
TOYKH, BBIPAXKAIOIIUE COOTBETCTBEHHO OJHO(a3zHOe, MByxX(a3zHOe W Tpex(a3sHOe pPaBHOBECHS.
Hacpimennslil nap, remnepaTypHasi 3aBUCHMOCTb JIaBJICHUSI HAchILleHHOTro napa. Kpurnueckas
TOYKAa, KPUTHUYECKOE COCTOSIHHE BEIEeCTBA, €ro 0ocoOeHHOCTU. BbIBON M aHanu3 ypaBHEHUS
Knaneiipona. 3aBucuMoCTh TeMIepaTyphl ILUIABJICHUS OT BHELIHETO JaBJICHUS, HHTETPUPOBAHUE
ypaBHeHus Knanelipona ansi paBHOBeCUs TBEPAOE TEJIO - >KUJIKOCTb. PaBHOBecHs ¢ ra3oBoii
¢dazoit, ypaBHeHue Knaneipona-Knaysuyca, BBIBOJ W HWHTErpUPOBAHUE ypaBHEHUS IS
ONMCAHUS JIMHUM HCHAapeHus M CyOJIMMaluu, HUCIoJib3yemble nomnyuieHus.  OrmnpeneneHue
KOOPAMHAT TPOMHOU TOYKH.

2.2. Onpezenenue TepMoAMHAMUYECKUX QYHKITUHN TTporiecca (pa3oBOTo mepexoaa

[Ipumenenne  ypaBHenus  Kianelipona-Knmaysmyca  uist  pacdera  M3MEHEHUS
TEPMOJIMHAMUYECKUX (QYHKIMA TpH  (Pa30BbIX MpeBpalleHUsAX. B3auMocCBsA3b SHTAIBNUN
IJIABJICHUS, UCTIAPEHUS U BOTOHKU B TPOMHOW TOYKE. DMIIUpUUYECKOe paBuiio TpyToHa.
Paspnen 3. TepmoamnamMuyeckasi TeoOpusi pacCTBOpOB

3.1. OcHOBBI TEpMOJMHAMUKH pacTBOPOB. [laprinanbHbIe MOJIBHBIE BETUYNHBI

Knaccudukanuu pactBopos. [lapuuanbHble MOJsipHbIE BeIHUMHBL. YpaBHeHus ['106ca-
Jtorema (BBIBOJ U aHaiu3). MeTobl ONpeesieHus] MapUUualbHbIX MOJSPHBIX BEJIUYUH (METOJ
KacaTelbHBIX W METOJ OTpe3koB). OTHOCHUTENbHbIE NapUUalbHbIE MOJSPHbIE BEIUYMHBI
(mapumaibHBIe MOJISIpHBIE (DYHKITUU cMeleHus ). TepMoaunHaMuyeckue PyHKIIMN CMEICHUSI.

3.2. TepMOIMHAMUYECKOE OMHUCAHUE W]ICATIbHBIX U HEUJICATIbHBIX PACTBOPOB

WNneanpHbie  (COBEpIIEHHBIE) pPAacTBOpPHl. XUMHYECKHH TMOTEHIMAT KOMITOHEHTa
UJeabHOTO pacTBopa. TepMoauMHaMHUYecKue (PYHKIIMHU CMEIICHUs AJISl UJICAbHBIX PacTBOPOB.
PaBHOBecue "waeanbHBI pacTBOp-map", 3akoH Payms, rpaduueckas WHTEpHpeTamus 3aKoHa
Payms. TlpemensHO pasz0OaBiieHHBIE pPAcTBOpPHI, 3aKOH [eHpu. YpaBHEHHE XUMHUUYECKOTO
MOTeHIIMaja JJsi PAcTBOPUTENST U PacTBOPEHHOro BemiecTBa. HewpaeanbHbie (peajbHBIC)
PacTBOPBI, MOJOXKUTEIbHbIE U OTPULIATENIbHBIE OTKIIOHEHUS OT UaealbHOCTH (0T 3akoHa Payns).
CrangapTHbIe COCTOSIHHMSI KOMIIOHEHTOB pacTBopa. CuMMeETpUUYHasi U HECUMMETPUYHAsT CUCTEMBI
cpaBHeHHUs. PacyeT akTUBHOCTEH U palMOHAIBHBIX KOA(PPHUIIMEHTOB aKTUBHOCTU KOMIIOHEHTOB
pactBopa. TepMmoauHamuueckue (QYHKIUU CMEUICHUS Ui HEHJICAIbHBIX PacTBOPOB.
3aBUCUMOCTh AKTHUBHOCTU U KO3 (UIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIIepaTyphl U
JABJICHHUS.

3.3. KonnuratuBHbIE CBOMCTBA pa30aBICHHBIX PACTBOPOB HENETYYMX BEIECTB B JIETy4eM
pacTtBopuTelne

KonnuratuBHble cBoiicTBa pa30aBiICHHBIX PACTBOPOB HEJIETYYHMX BEIIECTB B JIETYYHUX
pacTBopuTeNaX (MOHUKEHHUE TABJICHUS HACBHIIEHHOTO Iapa pacTBOPUTENS HaJ pacTBOPOM IO
CPaBHEHHMIO C YHUCTBIM pACTBOPUTENEM, TMOBBIIICEHUE TEMIIEpaTyphl Hayala KHUICHHUS U
MOHMKEHHWE TeMIepaTypbl Hayaja OTBEpAEBaHUS pPAcTBOPOB, OCMOTHYECKOE [aBJICHUE).
D0YIIMOCKONMYECKass M KPUOCKONHMYECKass KOHCTAHTBl pacTBOpuTens. BbiBox ypaBHeHus,
CBSI3BIBAIOILETO NOHIKEHUE TEMIIEPATYyphl Hayalla OTBEPJAEBAaHUS C KOHLEHTpAaLUEH pacTBOpA.
OcMmoc, ocMoTHYeCKOe JaBiieHHe, 00paTHbIM ocMoc. Mcnoiab30BaHWe KOJUTUTATUBHBIX CBOWCTB
JUIA ONPENENIEHUS MOJIIPHOW Macchl, CTENEHW JUCCOLMALMM WM CTENEHH acCOLMaluu
PacTBOPEHHOTO BEILIECTBA.
Pa3nen 4. ®a3oBble paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX CHCTEMaxX

4.1. PaBHOBecue <CGKHIOKUH pacTBOP - HACBHIIEHHBIM Map» B JIBYXKOMIIOHEHTHBIX
CUCTEMaX.

JluarpamMmbl  «IaBJIEHUE-COCTaB», «TEMIIEPATypa-CoCTaB», «COCTaB  Iapa-CoOCTaB
KHUJIKOCTH» JUIl MJCATbHBIX W HEWJCIbHBIX pacTBOpoB. IIpumeHenue mnpasuina a3z K
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HCCIIEIOBAHUIO JauarpaMM. 3akoHbl ['nb0ca-KoHoBanoBa. AseoTpomnus, T€pMOJIMHAMUYECKOE
yciaoBUE€ TOUYKM aszeoTpoma. llpaBuno peiuara. ®U3MKO-XUMUYECKUE OCHOBBI pa3fesieHUs
KHUJIKAX CMECe METOJaMH NIEPEroHKH M PEKTU(UKAIIH.

4.2. PaBHOBECHE GKUJIKOCTh-TBEPJOE» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

TepMuueckuii aHaiu3, KpUBBIE OXJIAXACHUS, IOCTPOCHHE IUArpaMMbl IJIABKOCTH I10
KpUBbIM oxJlaxaeHus. CucreMbl € OrpaHMYEHHOW M HEOIPAaHMYEHHOM pacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPIOM cocTOsiHHU. M3omopdu3m. Tumsl TBEpAbIX pacTBOpoB. Jmarpammel
IUIaBKOCTH H30MOP(HO KPUCTAUIM3YIOIIMXCS BellecTB. JlMarpaMMbl IJIaBKOCTH CUCTEM C
OTpaHUYEHHOM PAaCTBOPUMOCTBIO B TBEPJIOM COCTOSIHMM. DBTEKTUYECKOE M NEPUTEKTUUYECKOE
paBHOBecHs. OrlpeneneHue cocTaBa 3BTEKTUYECKOM KHUAKOCTU MOCTPOEHUEM TPEYroJbHUKA
Tammana. [Ipumenenne npasuia a3z [m60ca k uccnenoBanuio Gpa3oBeIX paBHOBECHI.

6 cemecTp
Paspnen 5. PacTBopsbI 2/1€KTPOJIMTOB

5.1 PacTBOpBI 3JIEKTPOJUTOB B CTATUYECKUX YCIOBUIX

TepMoanHaMHuyeckoe OMHCAHME CBOMCTB pPAacTBOPOB 3JIEKTPOIUTOB. AKTHBHOCTU U
KO3 (UIIMEHThl aKTUBHOCTH JJIEKTPOJIMTa M HOHOB B pacTBOpe, CpeAHHE HOHHbBIE
K03 duIIMeHThl aKTUBHOCTH. CBS3b aKTUBHOCTH 3JIEKTPOJIUTA CO CPEHEN HOHHOM aKTHBHOCTBIO
Y KOHIIEHTpauuen anektpoauta. HMouHas cuna pactBopa. [IpaBuno nmoHHoW cuibl. OCHOBHbBIE
MOJIOKEHUST  DJIEKTPOCTATUYECKOW  TEOPUM  CHJIIBHBIX  JJEKTpoiuTOB  Jlebas- Xtokkens.
[Ipenenbupiii 3akoH [lebasi- X1OKKens,, BTOPOE W TPEThe MPUOIIKEHUS TEOpUH, rpaduyeckoe
MIpeJICTaBICHUE ATUX 3aBUCUMOCTEN.

5.2 PacTBOpBI 2JIEKTPOJIMTOB B JTUHAMUYECKHUX YCIOBHUAX

[IpoBognuknu snexrpudeckoro Toka I u II pona, noHHAs U 27IEKTPOHHAS POBOJUMOCTb.
VYnenbHas, MOJSIpHAs M SKBUBAJIEHTHAs JJIEKTPUYECKHE ITPOBOJMMOCTH, B3aHUMOCBSI3b MEXIY
HHUMU. 3aBUCUMOCTb YACJIbHON M MOJIIPHOM JIEKTPUYECKOU MPOBOJUMOCTEN OT KOHIIEHTPALIHH,
TEeMIIepaTypbl U HpHUpOAbl pacTBopHUTeNs. CKOpOCTh M MOJBMKHOCTH (20COJIOTHAs CKOPOCTh
JIBUKEHHS) MOHOB. 3aKOH HE3aBUCHUMOTO JBHKEHHS MOHOB (3akoH Kombpaymia). [Ipenenbhbie
MOJISIPHBIE 3JIEKTPOMPOBOJHOCTH HOHOB. OCTa(eTHBIM MeXaHU3M IepeHoca 3JIEKTPUYECTBa
MOHaMH T'HJIPOKCOHMS U THIpoKcuiIa. Yucna nepeHoca HOHOB. DIEKTPOIPOBOJHOCTh PACTBOPOB
CWJIbHBIX AJIEKTPOJIUTOB, YpaBHEHHE KOPHS KBajpaTtHoro (ypaBHeHue Konbpayma). [Ipumenenue
TEOPUH CHJIBHBIX AJIEKTPOJHUTOB JUIsl OOBSCHEHUS ANEKTPOGOPETUUECKOTO U PEeaKCAllMOHHOTO
3G (dEeKTOB CHUKEHUS AJIEKTPONPOBOJHOCTH. BiusHHe moyiel BBICOKON HAINpPSHKEHHOCTH U
BBICOKOM 4YacTOTbl NIEPEMEHHOIO0 TOKA Ha 3JIEKTPONPOBOJHOCTh pacTBOPOB. MeToauku
HU3MEPEHUS AEKTPONPOBOAHOCTU. KOHIYKTOMETpHUUECKOE ONPEAEICHUE CTEIEHU U KOHCTAHTHI
JMCCOLMAMU  CNAa0BIX AIIEKTPOJIUTOB, TEIUJIOTHI, SHTPONUMU U HHepruu [ubbca mpouecca
JUCCOIMAlMU, PACTBOPUMOCTH MaJIOPACTBOPUMBIX COECIMHEHHM.

Paznen 6. DuekTpoxumMmu4yeckne cucTeMbl (LeIH)

6.1 SJ1C u 251€KTPOAHBIC MOTECHIAIIBI

DNEeKTPOXUMHYECKHUE CHCTeMBI (1ienH). Bo3HMKHOBEHNE CKayka MOTEHI[MaIa Ha TPaHUIEe
paznena npoBoaHUkoB I u Il poma. JIBOMHON 3IEKTPUYECKUI CIOW. DIIEKTPOXMMHUYECKUI
MOTEHIIMAJ, TaJlbBaHU-TIOTeHIIUal. OOpaTUMBbIe ANEKTPOJIbI U OOpaTUMBIE 3JIEKTPOXUMHUECKUE
nenu  (dNEMEHTHI). JJNEeKTPOJABIDKYIAS CHIIA TadbBAaHUYECKOTO JJIEMEHTa, YCIOBHBIN
AIIEKTPOJHBIN TOTeHIMan (MOoTeHIuan B BojgopoaHoi mikane). Ceszp DJIC ranpBaHHUYECKOM
LENU C AIEKTPOIHbIMU noTeHuuanamu. IIpasuno 3nakoB 3/IC M 31€KTPOAHBIX MOTEHIIMAJIOB.
TepmonHaMuueckas TeOpHs ralbBaHUYECKUX siBIICHUM. BbiBoa 1 ananu3 ypaBHenus HepHcra,
BbIpaXkarouiero 3aBUcUMocTh DJIC raapBaHMYECKOTO 3JE€MEHTa OT aKTUBHOCTEW KOMIIOHEHTOB
ANEKTPOAHON peakiuu. YpaBHeHue [ubOOca-I'enbmronblia A AIEKTPOXUMUYECKUX CHCTEM.
3aBucuMocTh DJIC raapBaHUYECKOro 3J1eMeHTa OT TemuepaTypsl. Kimaccudukamnus >1meKTpoaoB:
JIEKTPO/BI NIEPBOTO U BTOPOIO pOJa, Fa30BbI€, OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE. Y PAaBHEHNE
Hepucra 1y noTeHnmana 3JeKTpoJoB BCEX BUAOB.

6.2. 'anbBaHUYECKUE AIEMEHTHI

Tumnbl ranbBaHUYECKUX AJIEMEHTOB: XUMUYECKHE, KOHIIEHTPALMOHHBIE, C TIEPEHOCOM, 0€3
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nepenoca. Juddy3noHHBINH MOTEHIINAN, MEXaHU3M BO3HUKHOBEHHS M METOJbI €r0 YCTPaHEHUS
(cBemeHHMs K MHUHMMainbHOM BenuuuHe). Meroguka wusmepenuss OJC U 3I€KTPOIHBIX
MIOTEHIIUAJIOB. IIpuMeHeHne TOTEHUUOMETPUM il ONPENENICHUS TEPMOIUHAMHUYECKUX
XapaKTePUCTUK XUMHYECKUX pEeaKlUUi, MNPOTEKAIOIIMX B TaJlbBaHUYECKOM LENH, KOHCTAHT
XMMUYECKOTO PABHOBECHS, AKTUBHOCTEH M KOA(P(HUIMEHTOB aKTHUBHOCTH 3JIEKTPOJIUTOB, pH
pacTBOpOB, MPOU3BEACHUS PACTBOPUMOCTH MAIOPACTBOPUMBIX COEIMHEHUH. XUMHUYECKHE
HCTOYHUKHU TOKA.

Paszpen 7. Xumuyeckass KHHETHKA

7.1. ®opmarnbHas KHHETHUKA

TepmoanHaMuueckass BO3MOXHOCTb Ipollecca M €ro IpakTH4ecKas (KUHETHYecKas)
ocyiecTBUMOCTb. IIpenmer u 3amaun Xxumudeckoil KUHETUKH. OCHOBHBIE MOHATUS (POPMaTIbHOM
KMHETUKH: CKOPOCTb XUMHUYECKOW pEaKIH, MOJIEKYISIPHOCTb, YAaCTHBIM M OOLIMIl MOPSIOK.
OCHOBHOH MOCTYJIaT XMMHYECKONM KHHETHKH, KMHETHUYECKOE YpPAaBHEHHE CKOPOCTHU pEaKIUu.
KoHcTanTa CKOpPOCTM XMMHMYECKOM pEAKLMH, Pa3MEPHOCTb KOHCTAHTBI CKOPOCTH. MeTomasl
OTpeJieNieHus] CKOpocTell XuMmuueckux peakuumid. IIpocTeie (s1eMeHTapHbIE) U CIIOXKHbBIE
peakiuu. KuHeTnka mpocThix U (OpPMaIbHO MPOCTHIX OJHOCTOPOHHUX T'OMOTE€HHBIX pEaKLUi.
Peakuuu nepBoro, BToporo u Tperbero nopsiakos. Juddepenumansuas u uHTErpagbHas Gopmbl
KMHETUYECKUX YpaBHEHHH, KWHETHYecKue Kpuble. JIMHEWHOe MpencTaBieHHe KHHETHYECKHX
KPUBBIX I PEaKkUHUi pa3iuyHbIX MOpANKOB. Bpems momympespamieHus. Peakuuu HyineBoro
nopsiaka. Meron w30bITKa (M3omsiuu) OcCTBaiba OMPENETICHUST YaCTHBIX TOPSAKOB IO
COOTBETCTBYIOIIEMY peareHty. luddepeHnuanbuple U HUHTErpajbHblE METOJBI OIpenesIeHuUs
Mopsiika peakuuu. PasznuunMe KOHLEHTPAllMOHHOTO M BpeMeHHOro mnopsakoB. CliokHbIE
peakuuu. [IpuHIMO HE3aBUCHUMOTO TNPOTEKaHWsI 3JIEMEHTapHbIX peakiuil. OOpaTtumble U
napajulefibHble peakuuu nepsoro nopsaka. Juddepennuanbuple ypaBHEHHS, OMHCHIBAIONINE
CKOPOCTH 3THUX pEaKUWi, HUX HUHTerpupoBaHue. KHHeETHMUECKHME KpUBBIE I KaXIOro W3
pearupytomux  BemecTB.  [locienoBarenbHble  peakuu I-ro nopsaka. Cucrema
muddepeHunanbHbIX ypaBHEHUM, OIMUCHIBAIOIIMX KHUHETHKY IOCIEI0BATENbHBIX pEaKIuil.
Kunetnueckue ypaBHEHHsS U KMHETHYECKHME KPHUBBIE JJIsi BCEX YYACTHUKOB peakuuu. Bpems
JNOCTH>KEHHS] MAKCUMaJIbHOM KOHLEHTpAlMud IPOMEKYTOUYHOIO BEIIECTBA. 3aBUCHMOCTh
MaKCUMaJIbHOM KOHUEHTpAlMH IPOMEXYTOYHOIO BEIIECTBA OT COOTHOIIEHUS KOHCTaHT
CKOPOCTEH OTAENIbHBIX CTAIUi MOCIEI0BATEIbHON peakuuu. [I[puHIun TMMUTHPYIOIENH CTaauu
MOCJEA0BATEIbHOM  XUMHYecKol  peakiuu.  CTalMOHapHBIM  peXUM  MPOTEKaHUs
MOCJIEIOBATENIbHBIX ~ peakuuid. MeToa  KBa3UCTAIlMOHAPHBIX  KOHLEHTpauud, 00JacTh
npuMeHeHus.. BinsHue Temiieparypbl Ha CKOPOCTh XMMMYECKON pEaKIHH, MNPUOIMKEHHOE
npaBuwio Bant-I'odhda. YpaBuenne Appenuyca B nuddepeHnanbHON 1 HHTErpaIbHON (hopMme.
OddexTrBHAsS dHEPrusl aKTUBAUU M MPEIIKCIOHECHIUATbHBIA MHOMXHUTENb, METOJBI HX
ONpE/IETICHUS U3 SKCIEPUMEHTAIbHBIX TaHHBIX.

7.2. Teopuu XUMHYECKON KUHETUKHU

Teopust axtuBHbIX (OuHapHbIX) coymapeHuid (TAC). CkopocTh peakiuu Kak YHUCIO
CTOJIKHOBEHHI aKTUBHBIX MOJICKYI B €UHUIy BpeMeHU. KoHcTaHTa CKOpOCTH OMMOJIEKYISIPHOM
peakuny. OU3NYECKUA CMBICT MPEIIKCIOHEHIIMATBHOTO MHOMXHUTENSI M 3HEPruu aKTUBalUU B
paMKax T€OpHM aKTUBHBIX coynapeHuil. Crepuueckuil GpakTop, HeOOXOAUMOCTb €ro BBEICHNUS B
KMHETUYECKOE YPaBHEHHE peakluu. JJOCTOMHCTBA U HENOCTATKH TEOPUH aKTUBHBIX COYNapEHUN.
MexaHn3M MOHOMOJIEKYJSIDHBIX Ta30BbIX peakuuii B pamkax TAC, cxema Jlunnemana.
HcrosnkoBaHWE NPUYMH M3MEHEHMsI NOpAIAKAa MOHOMOJIEKYJSIPHOM peakUuu INpU N3MEHEHUU
JaBJICHUSI.

Teopuss mepexoanoro coctosiHus (aktuBupoBaHHoro komiuiekca) (TIIC umum TAK).
OcHoBuble nosioxkeHust TIIC, kuHernyeckas cxeMa peakiuu. [IoBEpXHOCTh MOTEHIMAIBHOMN
SHEPruM, KOOpJAMHATa pEaKUuy, MyTh PEaKUU. AKTUBUPOBAHHBIM KOMIUIEKC U €r0 CBOWCTBA,
UCTUHHAs dSHeprus aktuBaiuu. CKOpOCTh PEAKIUM — CKOPOCTh paclaja aKTHBUPOBAHHOIO
KOMILJIEKCA (cxkopocTb €ro IIPOXOXKIEHUS yepes MOTEHIIMAIIbHBIN 6apbep).
KBasurepmoaunamuueckass ¢opma ypaBHeHus TIIC, sHTampnust ¥ SHTPONMS aKTUBAIUH,
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TPaHCMHUCCUOHHBIM KO3 ¢duruent. CBA3p  DHTAIBNMM  aKTHBAUUMU € APPEKTHBHOU
(3KCIIEpUMEHTAJILHOM ) SHEPrUel aKTUBALUU.

7.3. DOTOXMMHUYECKHE U LIEITHBIE PEAKLINU

@DOTOXMMHUYECKHE PEAKIHU, TEPBUYHBIE W BTOPUYHBIC (POTOXMMHUYECKHE IPOLECCHI.
@oromuccormanust U (oronu3. Doropuznueckue (AE3aKTUBAIMOHHBIE) TIPOIECCHl  MPHU
MOTJIONIEHUHN W3IydeHus. 3akoHbl (otoxumuu: ['porryca-llpenepa m Ditrmreirina-IlITapka.
KBanrtoBbiii Beixoa. KuHeTnka mnpoiieccoB, MpOMCXOIAUIMX C ydacTHEM (DOTOBO3OYKIEHHBIX
moustekyin. Cencubunmuzaropsl, CeHCHOUTU3UpPOBaHHBIE (OTOXMMHUYECKHE peakinnuu. OCHOBHBIC
pasnuuus peakiuil ¢ GOTOXMMHUYECKUM M TEPMHUYECKUM HHUIMUpoBaHHEM. DOTOXMMHUYECKUE
npoiieccsl B atMmocdepe, GoToCHHTES.

Hennble peakuuu. Ilpumepsl peaknui, IPOTEKAOIIMX [0 LENHOMY MEXaHHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTAIUM LEMHBIX peakuuil. MexaHu3Mbl 3apOXKACHUS, Pa3BUTHUS U
oOpbiBa 1erneld. JIMHEHHBIM W KBaJpaTUYHBIA OOpPHIB Iemeil. 3BEHO Ienu, JIMHA LETH.
Hepa3BeTBineHHble U pa3BETBICHHbIE LENHbIE peakuuu. KuHeTnka Hepa3BETBIEHHBIX LEMHBIX
peakuuii. Craguu pa3BETBICHHOM LENHOW peakuuu. BeposTHOCTH OOpbIBa M pa3BETBIICHUS
uenu. Pa3BuTue pa3BeTBIEHHBIX [ENMHBIX pPEAKIMH BO BPEMEHH, CTAllMOHAPHBIM U
HECTAllMOHApPHBIA pEeXHUMbl TedeHMs] peakuuu. [IpenenbHbple sBIEHHS B Pa3BETBIEHHBIX
peakuusx. HikHMI W BepXHUM Tmpenensl BOCIJIaMEHEHHs (B3pbIBAa) LIEMTHOM pEaKIMH.
[TosmyocTpoB BOCIITIaMEHEHUS.

Paspnen 8. Karanus

I'omorenHelil W rereporeHHbl KaTanu3. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTHYECKUX peakiuil. BrnusHue karanmzatopa Ha TepMOJMHAMUYECKHE U KHUHETUYECKHE
XApaKTEPUCTUKM  XUMHYECKUX  peakuuil.  CeleKTUBHOCTh  JEHCTBHA  KaTaJlW3aTopa.
Karanutrueckass akTUBHOCTb, YZAENbHAsI KaTaJIUTHYECKas AKTUBHOCTb. |'OMOrE€HHBIN KaTaius.
CrnuTHBIN ¥ pa3feabHbIA MEXaHU3Mbl KaTAJTUTUYECKUX PEAKIUMA, SHEPreTHYECKUE IHarpaMMbl
B3aMMOJICHCTBUS peareHToB ¢ Karanuzatopom. OO u cneruduIecKuii KUCIOTHO -OCHOBHBIM
katanu3. O¢@deKkTuBHAsT KOHCTAHTAa CKOPOCTH peakluu, KaTalIu3UpyeMOM BeIIeCTBAMU C
KHCIIOTHO-OCHOBHBIMH ~ CBOWCTBaMH. KarainTuyeckne KOHCTAaHTBl CKOPOCTHM  PEaKIIMH.
l'eteporennpiii  katanus3. CKOpPOCTh  T'€TEPOr€HHO-KATAaJTUTUYECKON  peakuuu. Tkl
reTepOreHHBbIX KaTaM3aTOpOB. 3aKOH JEHCTBYIOIIMX MoOBepxHocTed. Ponbp amcopbuuu B
reTeporeHHoM mpouecce. KuHetuka rereporeHHO-KaTaJuTHYECKUX PeakUuid, HE TUMUTUPYEMBIX
muddysueit. OTpaBieHe KaTaau3aTopPOB.

4. O0beM yueOHOH TUCUMIITIMHBI

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
[IpakTueckue 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 U3yueHHE pa3/ieioB 128 73 50
JMCLUTUTMHBI

48



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 paboThl 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 THCHUILIHHBI
«IloBepXHOCTHBIE SIBJIEHHSI H TUCIIEPCHbIE CHCTEMBI»

1. Ileap AMCHUIVIMHBI — O3HAKOMJIEHHE CTYJEHTOB C OCHOBAaMH TEPMOJUHAMMKH
IIOBEPXHOCTHBIX SBJICHHH, CHOCOOAMHU IOJYYEHUS M BaOXHEHIIMMU CBOMCTBAMM AHUCHEPCHBIX
CHCTEM.

2. B pesyabTrare uU3yYeHHs] AMCUHUILUIMHBI oOydawoumiics 1m0 mnporpaMmme
CHeHATUTETA 0JIKEeH:
obnadams CIEAYIOIUMU KOMIIETEHIIUSAMU:

—  CHOCOOHOCTBIO NPOGECCHOHATBHO HCIIOJIB30BaTh COBPEMEHHOE TEXHOJIOTHYECKOe U
aHAJIMTUYECKOe 000pYA0BaHHUE, CIIOCOOHOCTHIO K MPOBEAECHUIO0 HAYYHOI'O HMCCIEIOBAHUS U
aHaJIM3y MOJIy4eHHBIX MPH ero npoBeaeHuu pesyabratoB (OIIK-2).

3nams:

— TpPU3HAKU 0OBEKTOB KOJUIOMTHOW XUMHUH U UX KIACCUPHUKAIIHIO.

— OCHOBHBIE€ TIOHATUS M  COOTHOIICHUS TEPMOJAMHAMHUKU TOBEPXHOCTHBIX  SBJICHUH
(TepMOMHAMUKa TIOBEPXHOCTHOTO CIIOSI; a[re3us, CMayMBaHME M pacTEKaHUE >KUAKOCTEH;
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JMCIIEPCHOCTh M TEPMOJMHAMHUYECKHE CBOMCTBA TEI; aJICOPOLMS Ta30B U MapoB, aACOPOIIHS
U3 pacTBOPOB).

— OCHOBHBIC TeOpUH (HPU3UUYECKOU aCOPOIIHH.

— OCHOBHBIE IIPEICTABIEHUS O CTPOECHUH JBOMHOIO AIEKTPUUECKOIO CIIOS;

— IPUPOY FNEKTPOKUHETUYECKOTO NMOTEHINAIIA;

— OCHOBHBIE JIEKTPOKUHETUYECKHE SIBICHUS.

— ycioBHS IpuMeHuMocTu 3akoHa CTokca;

— 3aKkoH JiHinTelHa — CMOIYyXOBCKOT0, THTICOMETPUUYECKOE ypaBHEeHHE Jlaraca.

— IpUPOY CEAMMEHTALMOHHON U arperaTuBHON yCTOWYUBOCTH;

— OCHOBHBIE CBO¥icTBa pacTBOpoB [TAB kak THOQHUIBHBIX CHCTEM;

— OCHOBHBI€ nosioxkenus reopuun JIPO;

— TMPUYUHBI U OCOOCHHOCTH OBICTPOM W MEIJIEHHOW KOaryisluHh, KOHIIEHTPAIMOHHOW U
HENUTpaTU3allMOHHON KOaryJsuu.

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

— KJacCU(UKAIUIO AUCIIEPCHBIX CUCTEM IO UX PEOJIOTMYECKUM CBOMCTBAM.

Ymemy:

— pacCUMTHIBATH MapaMeTphl, KOTOPHIMU XapaKTEPU3YIOT JUCTIEPCHOCTbD.

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

— PacCUUTHIBATH OCHOBHBIE XapaKTEPUCTUKU TOPUCTOM CTPYKTYpHI.

— PAacCUMTHIBATH BEJIMYUHY JIEKTPOKHMHETUYECKOTO MOTEHIIMANA M0 JaHHBIM 3JIEKTPOOCMOca U
anekTpodopesa.

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

— PAacCUMTHIBATE M AHAIM3MPOBATh MOTCHIMAJIBHBIE KPHUBBIEC ITAPHOIO B3aUMOJCHCTBHUS dYac-
THULL.

— PACCUYUTHIBATH U U3MEPSTH BA3KOCTh AUCIIEPCHBIX CUCTEM. .

Braoemy:

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

— METOJIaMU U3MEPEHHUS TOBEPXHOCTHOIO HATSKEHUS, KPAEBOIO yIJIa.

— 3HAHMSAMHU O METOJAX U3MEPEHMsI aJICOPOLUH U YAEIbHONU OBEPXHOCTH.

— 3HaHMAMHU 00 YCIOBHAX IPUMEHUMOCTH ypaBHeHuUs I'enbMrosbia — CMOIyXOBCKOTO;

— METOJIaMU OIIPEAEICHUS 3JIEKTPOKMHETUYECKOTO MMOTEHIMANIA.

— METOJIOM CEJUMEHTALIMOHHOTO aHAJIN3a.

— METO/IaMU ONpPEeeIeHUs] KpUTUUECKON KOHLIEHTPAIlMY MULIEJUI000pa30BaHus;

— METOJIaMU UCCIIEOBAHNS KUHETUKH KOAryJISILIUH.

— METOJIaMU U3MEPEHHUSI U aHAJIN3a KPUBBIX TEYECHHUS. .

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

KomnonaHasg xumusi - Hayka O IMOBEPXHOCTHBIX SIBJICHMSIX W JUCIEPCHBIX CHCTEMAax.
OCHOBHBIE TOBEPXHOCTHBIE SIBJICHMS: aAre3Us U CMayMBaHUE, KalWUIAPHOCTb, aJcopouus,
IIEKTPUYECKUE SIBJICHUS HA IOBEPXHOCTAX U JP.

OcHOBHBIE DIPU3HAKM JMCIEPCHBIX CHCTEM - TE€TEPOrE€HHOCTh U JIUCIEPCHOCTB;
MIOBEPXHOCTHAsI 3HEPrusl; KOJMUYECTBEHHBIE XapaKTEPUCTUKU AucriepcHOcTH. Kiaccubukanms
JMCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO JUCIIEPCHOM (ha3bl U TUCIIEPCHOHHOM CpEJibl.
Knaccugukanust cBoOOTHOIUCTIEPCHBIX CHCTEM IO pa3MepaM YacTHIl U 0 B3aUMOJCHCTBUIO
MEXJly TUCIEPCUOHHOW cpelnoid W aucnepcHod (azoil. Ponb MOBEPXHOCTHBIX SABICHUH U
JUCIIEPCHBIX CUCTEM B IIPUPOJIE, TPOMBILUIEHHOCTH U, B YaCTHOCTH, XUMHUUYECKOI TEXHOJIOTUH.
Pa3nes 2. TepMoagnHaMuKa OBEPXHOCTHBIX SIBJICHUMH
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OOm1ast xapakTepUCTHKa NOBEPXHOCTHOW 3Hepruu. [loBepXHOCTHas SHeprus B oOIIeM
ypaBHEHUU 1-ro u 2-ro Havan TepMoauHaMuKU. [1I0BEpXHOCTHOE HATSKEHUE KaK Mepa SHEPruu
I'n66ca mex¢paznoit moBepxHocTU. [IOBEPXHOCTHOE HATSIKEHUE - XapAKTEPUCTHKA IMPHPOJIBI
comnpukacarouuxcst Gpa3 u ux B3aumojeiicTBus. CBOICTBa MOBEPXHOCTEH KUAKUX U TBEPIBIX
Ten. YpaBHeHue ['mbOca-I'enbmronblia Juis BHYTPEHHEH YEIbHONW NOBEPXHOCTHOM 3HEpruu
(OTHOM MOBEPXHOCTHOM 3HEPrun). 3aBUCUMOCTb SHEPTreTUUYECKUX TapaMETPOB OBEPXHOCTH OT
TeMmIiieparypsl. [Iporieccbl caMonpon3BOJILHOTO YMEHbBIIEHNS TOBEPXHOCTHOM SHEPTUU.

AzncopOIus U MOBEpXHOCTHOE HaTshKeHHE. CBs3b BETMUMHBI aJICOPOLINU C TTapaMeTpaMu
CUCTeMBI: H30TepMa, HW30MUKHA W u30CcTepa aacopobumu. Meron wu30bITkKOB ['HWOOCa.
dynnameHTangbHOE ancopOumonHoe ypaBHeHue [mO6ca. ['mOOcoBckas ancopOmus. YactHoe
BbIpakeHUEe ypaBHeHus [uO0ca. I[loBepXHOCTHO-aKTUBHbIE U IOBEPXHOCTHO-UHAKTHUBHBIE
BEIIECTBA.

AJre3us, cMauyMBaHWE M pacTeKaHUE KUAKOCTeH. Anare3uwst u kores3us. [Ipupoma cun
MexdazHoro B3aummonencTBus. YpaBHenue [rorpe s paGoTel aare3uu. CMayuBaHue u
kpaeBoit yroi. 3akoH HOnra. CBs3p paOOThl aare3uu ¢ KpaeBbIM yriom (ypaBHeHue [lrompe-
IOura). Jlnopunbuble U 110(OOHBIE NMOBEPXHOCTH. METObl OIpeneneHns] KpaeBbIX YIJIOB.
Bnusinue noepxHocTHO-akTUBHBIX BemiecTB (ITAB) Ha cmaunBanue. PacTekaHue >KUIKOCTEH.
Koadpdumment pacrexkanuss mo [Mapxuucy. Dddext Mapanronn. MexdazHoe HATsDKEHHE Ha
IpaHULle MEXIy B3aMMHO-HACHIIIEHHBIMHU JKUJIKOCTSIMHM M NpaBuio AHTOHOBa. I[Ipaktumueckoe
3HAYEHHUE a/IF€3UU, CMAYUBAHUS U paCTEKaHUSI.

JlucnepcHOCTh M TEepMOJWHAMHYECKHE cBo¥cTBa Ten. [IpaBmimo ¢a3z [ubbca u
JMCIIEPCHOCTh. BiMsiHNEe KPUBU3HBI MOBEPXHOCTH Ha BHYTPEHHEE JaBlieHHE Ten (ypaBHEHHE
Jlanmaca). IloBepxHocTHast sHeprusi U paBHOBecHble (Qopmbl Ten. [lpunnun ['mb6ca-Kropu.
3akon Byneda. Kamwmnspueie sBnenus (ypaBHenuwe JKiopeHa), WX poJib B TPHUPOAEC U
TEXHOJOTUU.  MeTonpl  ONpEeNeNeHHus  MOBEPXHOCTHOTO  HATSHKEHHUS.  3aBUCUMOCTH
TEPMOJUHAMUYECKON PEAKIIMOHHOW CHOCOOHOCTH OT JUCHEpPCHOCTH. YpaBHeHue KenbBuHA.
Bnusinue nucnepcHOCTH Ha pPacTBOPUMOCTb, KOHCTAHTY PaBHOBECHS XUMHUYECKOW peakluu,
TeMIieparypy ¢pa3zoBoro nepexoja.

[MonydyeHue NMCIEPCHBIX CUCTEM. MeTonbl aucneprupoBaHus. YpaBHeHue Pebunmepa
JUTsl paboOThl TUCTIEPTUPOBAHUA. AJCOPOIMOHHOE MOHMXKeHUe TpouHoCcTH (3ddekT Pebunaepa).
l'omorenHass u rereporeHHas KOoHAeHcalus. MertactaOuinbHoe coctosiHue. JHeprusi ['mdOca
oOpa3oBaHusl 3apojbllla HOBOM (a3bl, KpUTHYECKHM paauyc 3apojsima. J[Be craguu
oOpa3oBanusi HOBOM (haszpl. CBs3b KMHETHKH 00pa3oBaHHs HOBOM (pa3bl C IEpPeCHIIIEHUEM.
VYnopaBieHue JUCHEPCHOCTbIO TpU TOMOTEHHOM KoHaeHcanuu. [Ipumepbl momydyeHUs
JMCIIEPCHBIX CUCTEM MeTo1aMu (PU3UYECKON U XUMHUECKON KOHIEHCAIIH.

Paznen 3. AncopOumoHHbIe pABHOBECHS

Knaccudukanus mexaHu3zMoB ajacopOumm (pusnyeckas aacopOmus, Xemocopouus u
noHoobmenHas aacopbuus). [Ipupona agcopOruoHHbIX cril. OCOOEHHOCTH COCTaBISIOUINX CHII
Ban-nep-Baanbca (OpHEHTAlMOHHBIX, WHIYKIMOHHBIX U JHMCIIEPCHOHHBIX) TpPU aJICOPOLHUU.
YpaBHeHHE AJ15 MOTSHIIMAIBHOM HEPTUU B3aUMOJICHCTBUS aToMa (MOJIEKYIbI) C TOBEPXHOCTHIO
Tena.

AncopOuus ra3oB M HapoB Ha OJHOPOIHON MOBEPXHOCTU. 3akoH ['eHpu. YpaBHeHHE
M30TEpMbl MOHOMOJIEKYIISIpHOH aacopbuuu Jlenrmiopa u ero ananus. OnpeneneHue KOHCTaHT
3TOro ypaBHeHHs (MHelHas ¢popma ypaBHeHUs Jlenrmiopa). YpaBHenue ®dpeitnanuxa. Teopus
MOJIUMOJIEKYNApHON ancopOuun bpynayspa, Ommera, Tennepa (BDT), ypaBHeHHEe H30TEpMBI
ancopbuuu, ero ananu3. Jluneitnas ¢dopma ypaBHenus BOT u pacuer ero KOHCTaHT.
Onpenenenue yaenbHOU noBepxHoctu Merogom bOT.

AzcopO1us ra30B ¥ NapoB Ha MOPUCTBIX MaTepuanax. KonnyecTBeHHbIE XapaKTEPUCTHKU
MOPHUCTBIX MarepuanoB. IlopucTbie Tena KOPIYCKYISIPHOW, KPUCTAJUIMYECKOW M TryOuaToi
CTPYKTYpBI, METObI MX mosydeHus. Knaccuduxamnus nop no /lyOMHuHY M ee B3aUMOCBS3b C
TEOPHUSIMHU aJCOPOLIUH.
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Teopus KanWUIIPHOW KOHACHCAUMM. KanMUIIpHO-KOHIEHCAlMOHHBIA T'MCTEPE3UC.
Pacuer wunTerpanpHoii W auddepeHIUaNbHON KPHUBBIX pachpenesneHuss o0beMa Iop 1o
pa3zMepam.

OcobeHHOCTH aJcopOLMU HAa MHKPOMOPUCTHIX Marepuanax. IloreHnumanpHas Teopus
[Momstan.  AnCOpOIMOHHBIM ~ TOTEHIMAN.  XapaKTepUCTUYeCKass  KpuBas  aJcopOuuu.
TemmneparypHas UHBapUAaHTHOCTh M a)(PUHHOCTH XapaKTEPUCTUYECKHX KpUBBIX. OO0OmIEHHOE
ypaBHeHHE Teopuu JlyOMHMHA OOBEMHOIO 3alOJHEHHS MMKpPOIIOp, YacTHBIE Clydau 3TOTO
ypaBHeHus (ypaBHeHue JlyOmHmHa-PamymikeBuya). AncopOuus ra3oB M MapoB B XUMHUYECKOU
TEXHOJIOTUHU.

AncopO1usi MOBEPXHOCTHO-aKTUBHBIX BellecTB. BrusHue crpoenus moiekyn [IAB Ha
IIOBEPXHOCTHYIO aKTUBHOCTb, mpaBuwio Jrokio-Tpaybe. 3aBUCMMOCTH IOBEPXHOCTHOIO
HaTSOKEHHUsl OT COCTaBa pacTBopa IpH coOunoeHuu 3akoHa ['eHpu u ypaBHeHus JleHrmropa.
VYpaBuenune IlIumkoBckoro. YpaBHEHHS  COCTOSHUSL — Ta3000pa3HBIX  MOBEPXHOCTHBIX
(ancopOIMOHHBIX) TJIEHOK. THIBI MOBEPXHOCTHBIX IUIEHOK M OINpPENEICHHE MX XapaKTEPUCTHK.
Becol Jlenrmiopa. @akTopbl, ONpPENEsONINe arperaTHOEe COCTOSIHUE aJCOPOIMOHHBIX IUIEHOK.
Omnpenenenne cTpoeHus ajcopOIUOHHOTO CI0sl ¥ pa3mepoB Moiekyn [TAB.

Pa3nen 4. diuexkTpuyeckue siBJIeHUs] HA TOBEPXHOCTH

JBoiiHoit snextpudeckuit cioit ([IC), mexanm3mbl oOpazoBanus [[IC. CooTHomEHHs
MEXIY IEKTPUYECKUM MOTEHIHAIIOM U MOBEPXHOCTHBIM HaTsKeHHeM (ypaBHeHUs Jlunmmana).
DIIEKTPOKAMWLISIPHBIE KPUBBIE U oTipeeneHue napamerpos JIIC 1o 3TUM KpUBBIM.

O6mme npeacrasieHus: o Teopusax crpoerus JI9C. Teopus ['yn — Uenmena. YpaBHeHHE
[Tyaccona-bonbumana ans quddysnoii yactu J19C u ero pemrenue. Tonmuaa 1uddy3sHoro cios
Y BIMSHUE Ha HEE Pa3MuHbIX (aKkTOpoB. JIBOWHOM snekTpuyeckuid cion mo teopuu lltepHa,
nepe3apsiaka nmopepxHocTH. [Ipumepsr o6pazoBanus I9C. Muriemmisl 1 X CTpOCHHUE.

Yetbipe BUIA ANEKTPOKMHETUYECKUX SIBJICHHN. DJIEKTPOKMHETUYECKUU TOTEHIMAT H
BIUSIHUE Ha HEro pa3iuyHbIX (axkTopoB. YpaBHeHue [enbmrosnbua-CMOIYXOBCKOTO ISt
CKOPOCTH TIEpeHOCca MPH JIEKTpoocMoce U dekTpodopese. DPIEKThl, HE YIUTHIBAEMbIC dTUM
ypaBHeHHEM  (TIOBEpXHOCTHAsi  IPOBOJAUMOCTb,  3JNEKTPO(OPETHUECKOE  TOPMOKEHUE,
penakcaunoHHbIH 3¢ dekT). [IpakTuueckoe UCrnonb30BaHUE ANEKTPOKUHETUUECKUX SIBJICHUM.
Pa3znen 5. Kunernyeckue cBoiicTBa IMCNEPCHBIX CHCTEM

OCHOBBI CEIMMEHTAIIMOHHOIO aHainu3a. CBA3b CKOPOCTH OCAXACHHUS YacTULl C HX
pasmepoM. YcinoBus  coOmropenus 3akoHa  Crokca.  CeAMMEHTAllMOHHBIM  aHAIU3
nonuaucnepcHeix cucreM. KpuBas cenumentanuu. KpuBele pacnpeneneHuss 4acTUL IO
paauycaMm. DKCIIEpUMEHTAIbHBIE METO/Ibl B CEAMMEHTAIIMOHHOM aHAJIU3E.

MouiekynapHO-KUHETHYECKass TMpUpojga OpOyHOBCKOTO JBIKEHHS. CBS3b MEXIy
CPEIHEKBAPAaTUYHBIM CIABUTOM YacTUIl U KodbhduuuentoMm auddysun (3akoH DiHIITEHHA-
CMoOyxoBCcKOro). OKCIepUMEHTajdbHas MpoBepKa 3akoHa OiHIITEeHHA-CMOIYXOBCKOIO.
CrnenctBus U3 T€0pUU OPOYHOBCKOTO JABMKEHUS.

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

Pa3zpnen 6. ArperaTuBHasi yCTOMYHMBOCTb U KOATYJISIIUS JUCHEPCHBIX CHCTEM

OOme BONPOCHl  YCTOMYMBOCTM  JUCHEPCHbIX cucTeM. CeluMEHTalMOHHAs |
arperaTMBHasi yCTOWYMBOCTH cucTeM. JInoguinbHbie 1 TU0()OOHBIE CUCTEMBI: CAMOTIPOU3BOJIBHOE
oOpa3oBaHHE OJHUX M HEOOXOAMMOCTb cTabmiam3auuu Apyrux. Kpurtepuit nmodunbHOCTH
cucreM 1o Pebunnepy-1llykuny.

JInopunbHele nucnepcHble cucTteMbl. Knaccupukanus u oOmas XapaKTepUCTHKA
MIOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOJMHAMHUKA M MEXaHM3M MHIEII000pa30BaHusl.
Crpoenne munenn ITAB. Comrobunusanusa. OcHOBHBIE (DaKTOPBI, BIMSIONIME HA KPUTHUECKYIO
KoHIeHTpanuoo wmunennooopazoBanus (KKM). Meroast omnpenenennss KKM. Ilpumenenue
ITAB.

JInopoOHble aucnepcHble cucTeMbl. DaKTOphl YCTOMYMBOCTH JIMOPOOHBIX CHCTEM.
beicTpas n meanenHas xoarymsauus. Kunernka koarymsuuu no Cmoinyxosckomy. OnpeneneHue
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CKOPOCTH M BPEMEHHU TMOJOBUHHOM KOAryJslHu. 3aBUCUMOCTh YHUCJIAa YACTUI[ Pa3HOTO MOPsIKa
OT BPEMEHH.

OcHoBable monoxkenust Teopun Jlepsruna, Jlanmgay, Depses, Osepbeka (JJJIDO).
PacknunuBaromee JAaBiI€HHE W €0 COCTaBISAIOIIME. OHEPrusi  AIIEKTPOCTATUYECKOTO
OTTAIKWBAHUS TPHU B3aMMOJCHCTBUM Cc1a003apsKeHHBIX ToBepxHOcTed. CHlbl W DHEpPrus
nputspkeHus.  OOIiee ypaBHEHWE JUIS OSHEPTHHM B3aUMOJICHCTBUS JTUCIICPCHBIX YACTHIL.
[ToTeHManbHBIC KPUBBIE B3aMMOJCUCTBHUS YACTHII B MOHOCTAOMITM3MPOBAHHBIX TUCTICPCHBIX
cuctemax. [loTeHnumanpHBI Oapbep W €ro 3aBUCUMOCTH OT TOJIIUHBI AUGPEGY3HOTO CIIOSI.
Koarynsauust B mepBoM u BTOpoM MHHUMyMax. He#TpanuzanuoHHass ¥ KOHIIEHTpAIlMOHHAsS
koarymsinusi. Ilopor Owictpoit koarynsiuuu. [IpaBunmo yneue-I'apau. 3akon [lepsruna.
Crabunu3anusi TUCHEPCHBIX CUCTEM BBICOKOMOJEKYIspHbIMU coenuHeHusiMu (BMC) u ITAB.
MeToapl OYHUCTKH TIPOMBIIUICHHBIX W OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHUU
arperaTUBHOM M CEIMMEHTAIIMOHHON YCTOWYUBOCTH JUCIEPCHBIX CUCTEM.

Paznen 7. Ctpykrypoodpa3oBanue U CTPYKTYPHO-MEXaHUYeCKHEe CBOWCTBA JUCHEPCHBIX
cUcTeM

Tumnel  CTpyKTyp, OOpa3ylOIMUXCS B arperaTMBHO-YCTOMYHMBBIX W  arperaTUBHO-
HEYCTOMUYUBBIX JIUCIIEPCHBIX CHUCTeMaX. JKHUIKOKPUCTAIUIMYECKOE COCTOSIHHME arperaTuBHO-
YCTOMYMBBIX JUCTIEPCHBIX CHUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaruBHO-HEYCTOMYMBBIX (JIMOPOOHBIX)
JMCIIEPCHBIX CHCTEMax. B3anmMOCBsI3b MEXy BUIOM NMOTEHIUAIBHOW KPUBOW B3aMMOJEHCTBUSA
yactull (o teopun JJJIDO) u TMIIOM BO3HHMKAIOMIUX CTPYKTYp. KoarynsinnoHHO-TUKCOTPOITHbIE
Y KOHJICHCAIIMOHHO-KPUCTAJUIM3AIMOHHBIE CTPYKTYpHI. [lepexon oJHMX CTPYKTYp B JApYyTHE.
Teopust cTpykTypooOpa3oBanus ((PpU3MKO-XMMHUYECKasi MEXaHWKA) KaK OCHOBA IOJTYYCHUS
HOBBIX MAaTE€pUaJIOB.

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

Knaccudukanuss AuMCIEPCHBIX CUCTEM MO CTPYKTYPHO-MEXaHMYECKUM CBOICTBaM.
HproTOHOBCKME H HEHBIOTOHOBCKHE JKHUIAKOCTU. [lceBmomnacTuyeckue W JIuiIaTaHTHBIE
KUJKOCTU U TBEpAOOOpa3Hble Tea. BA3KOCTh XHUAKHX arperaTMBHO YCTOMYUBBIX TUCIEPCHBIX
cucteM. YpaBHeHus OuHimreiHa, I[ltayaunrepa, Mapka-Kyna-XayBunka. Peosoruyeckue
CBOMCTBA CTPYKTYPHUPOBAHHBIX KUIAKOOOPA3HBIX U TBEPA0OOPA3HBIX CUCTEM.

8. 3akurouenne
[loBepXHOCTHBIE SIBIEHUS U AMCIEPCHBIE CHCTEMbl B XMMHUYECKOW TexHoJsoruu. Kosutomanas
XUMUS U OXpaHa OKPYXKAIOLIEH Cpebl.

4. O0beM yuyeOHOM TUCHMILINHBI

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

OO0masi Tpy10eMKOCTb IV CHUTIIHHbI 5,0 180
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS 1,78 64
Jlexumm (JIek) 0,89 32
[Tpaktuueckue 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 — MpOMEXKYTOYHAS aTTECTAIHS 1.0 0,4
[ToaroToBKa K 9K3aMeHy ’ 35,6
Bunx uToroBoro 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
CamocrosiTesibHas 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 — MpoMeXyTOUYHAsI 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 XMMHYECKOT0 aHaju3a, HauboJiee MIMPOKO MPUMEHSEMBIX B MPOMBIIUIEHHOCTH U

HCCIIeIOBATENIbCKON paboTe, a TakyKe KOMIIETEHIUH, HEOOXOIUMMBIX XUMUKAaM-TEXHOJIOTaM BCeX

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

2. B pe3yabraTre wuU3yYeHHMSs JUCHUIUVIMHBI O00Oy4Yalouuiicsi 10 mporpamme

CHeNHNAIUTETA JOJIKEeH:

Obnadams CIenyONUMA KOMIICTCHITUSAMHU:

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

— crnocoOHOCThIO MPOGECCHOHATBHO HCIOJB30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
aHAJIUTUYECKOe 000pyIOBaHUE, CIIOCOOHOCTHIO K MPOBEICHUIO HAyYHOTO MCCIEIOBAHUS 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;

— TPUHLHUIBLI pabOTHl OCHOBHBIX MPUOOPOB, UCIIOIB3YEMBIX IS TPOBEICHUSI KAUeCTBEHHOTO U
KOJIMYECTBEHHOTO aHAJN3a;

Ymemy:

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

— TPOBOAMUTH 0OOCHOBAHHBIN BHIOOP METO/Ia aHAIHM3a C YUETOM I[eei U 0COOEHHOCTE JaHHOM
MPaKTUYECKON 3a/1auH;

— TPOBOJMTH PacueThl HA OCHOBE MPOBEACHHBIX UCCIIEIOBAHUIA;

— TPOBOAMUTH METPOJIOTMUECKYIO OIEHKY pPe3yabTaTOB KOJHMYECTBEHHOTO XHMHYECKOTO
aHanm3a.
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Braoemy:

— OCHOBAMH METPOJIOTMUECKON OLEHKU pe3y/bTaTOB KOJMYECTBEHHOIO XHMHUYECKOTO
aHaJn3a;

— IpUEMaMM UHTEpPIIpETAlMU PE3YIbTAaTOB aHAIN3a HA OCHOBE KBAJIUMETPUUYECKHUX OLICHOK;

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

— OCHOBAaMHU CHUCTEMBI BbIOOpa METOJIOB KAaYECTBEHHOI'O U KOJMYECTBEHHOIO XHMHUYECKOTO
aHaJIM3a JUIsl pelIeHHs] KOHKPETHBIX 3aad.

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

1.1 BBeneHnue B COBpEMEHHYIO aHAIUTUYECKYIO XUMHUIO.

AHanuTuyeckass XMMHS KaK OCHOBAa METOJIOB H3YYEHHS M KOHTPOJII XMMHYECKOIO COCTaBa
BEILIECTB B MAaTe€pHaJIbHOM IPOU3BOJICTBE, HAYYHBIX MCCIEJIOBAHUAX, B KOHTPOJE OOBEKTOB
OKpyXaromiei cpenbl. Buapl ananusza. DIeMEHTHBIM, MOJIEKYJISIPHBIA, (a30BbIil U M30TOMHBIN
aHayn3. KoimuecTBeHHBIN U KaU€CTBEHHBIM aHAJIN3 OPraHUYECKUX U HEOPTraHMYECKUX BEIIECTB.
XuMuyeckue, (QU3NKO-XUMUYECKHE METOJbl aHallu3a, WX B3aUMOCBS3b, COOTHOIIEHHE U
MpUMEHEHHE. AHAIUTUYECKUN CHTHaJl Kak HOCHUTEIb KAaueCTBEHHOM M KOJMYECTBEHHOU
nHpopMmanuu 06 oObekTe aHam3a. [locTaHOBKa aHATUTHYECKOH 3a1auul. AJITOPUTM MPOBEICHUS
aHayn3a: oTOOp cpelnHel NpoObl, MOArOTOBKA MPOOBI K aHAIM3Y, U3MEPEHHE AaHATUTHUYECKOTO
CUTHAaJIa U €ro METPOJIOrMYecKasl OlIeHKa, pacyeT pe3ysbTaTOB aHalIM3a U UX MHTEpIpeTalus.
[Ipumeps! perieHus 3a1a4 aHATUTHYECKOTO KOHTPOJIS B XMMHMUYECKON TEXHOJIOTHH, B aHAJIU3€
00BEKTOB OKpYXarolen cpeabl U p. [IoHATHS 0 COBpEMEHHBIX METOAaX AJIEMEHTHOTO aHAJIN3a:
aTOMHO-3MMCCHUOHHBIN aHallu3, aTOMHO-aOCOPOIMOHHBIN aHaIu3, PEHTIeHO(ITYOpEeCHEeHTHBIN
aHaJIM3.

1.2 Cnemuduka 3a1a4 aHATUTUYECKON XUMUH.

OcHoOBHBIE TEepMHUHBI aHanMUTHYeCKoW xumuu. OOHapyxkenume. OmnpeneneHue. AHaIU3.
AHanmuTHUYECKHE XMMHUYECKHE PEaKIMM KaK OCHOBAa XMMMUYECKOro aHanus3a. KauecTBeHHblE U
KOJIMYECTBEHHBIC AHAIMTHUYECKUE XUMHUYECKUEe peakuuu. TpeOoBaHMs, NPeNbsIBIIEMbIE K HUM.
Crnennduka aHAUTUTHYECKHX PEaKIU, HMCIOJIb3YEeMBbIX B aHanmm3e. AHanuTHdeckas (opma u
aHAJIMTUYECKHE IpU3HAKK. AHAJIUTHYECKHE peaklMM U aHAJIUTUYECKHE  I(PQEKTHI.
XapakTepUCTUKU  AHAIUTHYECKUX  PEAKLMM: YyBCTBUTEIBHOCTb,  HM30UPATEIBHOCTD
(cenextuBHOCTh). ['pynmnoBble, oOmiMe, YacTHbIE, XapaKTepHble U CHELU(UYECKHE PEaKLUH.
ITyTy noBbleHNst U30MPATENLHOCTH U YyBCTBUTEIBHOCTH aHAIUTHYECKUX PEAKLUH.

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

OCHOBHBIE THUIBI pPEAKLUUH, NPUMEHSEMbIX B AHAINTUYECKON XUMHM (OCaXKAEHUS,
KHUCJIIOTHOOCHOBHBIE, KOMIUIEKCOOOPa30BaHUs, OKUCIEHUS-BOCCTaHOBJIEHUS). COCTOSIHUE MOHOB
3JIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHs  AQHAJIMTUYECKUX  pEaKLuil:
TEPMOJAMHAMHYECKUE, KOHLEHTPAL[MOHHbIE, YCIOBHBbIE. DaKTOPbI, BIMUAIOIIME HAa XUMUYECKOE
paBHOBecue  (KOMIUIEKCOOOpa3oBaHME, OOpa30BaHUE  MaJOPACTBOPUMBIX  COEJUHEHUI,
U3MEHEHHE CTENEeHH OKHUCIEHHs OIpEeAEIsieMOr0 MOHA, BIMSHUE MPUPOJbl PACTBOPUTEI,
MOHHOM CHJIBI, TEMIIEPATyphl, COCTaBa pacTBOPA).

PaBHOBECHsS B aHaJIUTUYECKHM BaXHBIX IMPOTOJIUTHYECKUX CHCTEMax. KOHCTaHTEI
KHUCJIIOTHOCTH U OCHOBHOCTHU. YPaBHEHUSI MaTepuaibHoro 6ananca. Beruncnenue pH pactBopoB
KHUCJIOT M OCHOBAaHUM pa3aMyHON CHUIIBI, cMecel KUCIOT U OocHOBaHWH. BydepHbie pacTBoOpHl,
UCHOJb3yeMble B XMMHMUYECKOM aHajHM3e: UX COCTaB, cBoiicTBa (OydepHas eMKOCTb, 00JacTb
OydepupoBanus), pacuer pH, npuMeHeHNe B aHATUTUYECKONH XUMUH.

AHanmUTHYECKHE  pEaKUUH  KOMIUIEKCOOOpa3oBaHMS,  OCAXKACHUS,  OKHUCJICHUS-
BoccTraHoBNeHHs. OOImue, CTyneH4YaTble ¥ yCIOBHBIE KOHCTaHThl YCTOWYMBOCTH KOMITJIEKCHBIX
coequHeHuil. Mcnonp3oBaHMe peakUUi KOMIUIEKCOOOpa30BaHUS B AHATUTUYECKOH XHUMUU
(oOHapy)XeHHe M KOJMYECTBEHHOE OIlpe/iesieHue, MackupoBaHue). crosib3oBaHHe peakuuit
OCAKICHHUS B aHAINTUYECKMX ILenax. KoHcTaHTa paBHOBECHS pEakUUi  OCaKICHUS-
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pacTBopeHust; GaKTOPBI, BIUSIONIME HA PACTBOPUMOCTh OCAJIKOB. Pacder ycioBwii ocaxaeHus 1
pacTtBopeHus: 0caakoB. OKHUCIUTEIbHO-BOCCTAHOBHUTENIbHbIE paBHOBecHs. CTaHIapTHBIA U
peanbHBIN OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC MOTECHIIUAIBI.

XuMudeckue u PU3NKO-XUMUYECKUE CriocoObl onpenenenus pH pactBopos. PaBHoBecus
AHATMTUYCCKUX PEaKIUi KOMIUIEKCOOOpa3oBaHus U ynpapiieHue uMu. DakTopsl, BIUSIONINE HA
HaIpaBJieHUE OKHUCIUTEIHHO-BOCCTAHOBUTENbHBIX peakiui. KoHcTranTa paBHOBecHs U €€
XUMUKO-aHaJUTHYECKOE 3HaueHue. PacueT ko3pUIIMEHTOB MOOOYHBIX PEAKIIUM.

1.4. KadecTBeHHBIE M KOJIMYECTBEHHBIC AHATMTHUUECKHE PEAKIUU C OPraHUYEeCKUMU
AHATUTUYECKUMU PEareHTaMH B aHAIM3€ HEOPraHMYECKUX BEIECTB.

Oprannueckue ananutnyeckue peareHTsl (OP). Knaccudukanus OP no tuny peaxmmii ¢
Heoprannueckumu uoHamu. KowmrmekcooOpasyromue OP u  cTpoeHHME UX  MOJICKYI:
(yHKIMOHATBHO-aHAIMTHYECKAsT W aHaJUTUKO-akTHBHas  rpynmnbl.  OcoOeHHOCTH U
npeuMyIiecTBa ucnonb3zoBanus OP, obnactu npumeHeHus. JJOMOJHUTETBHO: TEOpUs ACUCTBUS
komruiekcooOpazyromux OP, yuer wonHoro coctostusi OP u Meramna. ['unoresa anamoruii u
MpaKkTUYeCKre BBIBOABI M3 Hee. [Ipupoma xumuyeckod cBsizm B koMmiiekcax OP ¢ nonamu
METAJUIOB M €€ TPOSBICHHE B I[BETHOCTH KOMIUIEKCOB. Peakumu OP ¢ xpomodopHbMU
aneMeHTaMu. VITHTEHCUBHOCTh OKPAacKW aHATUTHYECKHX (HOPM M MHTEHCHUBHOCTH MOTJIONICHUS.
Hcnons3oBanme peakiuii OpraHMvecKuX peareHToB B (hOTOMETPUUECKOM aHaJHU3E.

Paznea 2. KosiuuecTBeHHBIN XUMHYECKHH aHAJIN3

2.1. ITpyHUHMIIBI ¥ 3a1a491 KOJTUMYECTBEHHOTO aHAJIN3a.

Knaccudukaius MeToI0B KOJIMUECTBEHHOTO aHain3a. 1peOoBaHUS, MPETbSIBIsSIEMbIE K
XUMUYECKAM PEAKIHMSIM B KOJMYECTBEHHOM aHaln3€. DTarbl KOJUYECTBEHHOTO OMPEICICHUSI.
XapakTepucTUKa pe3ylbTaTOB KOJHWYECTBEHHOTO XUMHUYecKoro aHaiuza. OmnpeneneHue
CoJlep’KaHHs BellecTBa B pacTBope, pacueTHble Qopmynbl. CrnocoObsl  MpeacTaBiIeHUS
pe3ynbTaToB aHanu3a. TecThl Ha BBISIBJICHHE CHUCTEMaTHYECKHX MOTPEIIHOCTEeH B pe3yibTaTax
KOJIMYECTBEHHOTO XUMHUYECKOTO aHanmu3a. [Ipo6ooTdop 1 mpoOomoAroToBKa.

2.2. TutpumeTrpuyeckuii anamu3. TUIBI peaknii, UCTI0JIb3YEMbIX B THTPUMETPUH.
TpeGoBanusi, MpeabsABIIEMbIE K HUM.

[Ipunuun tutpuMeTrpuu. TuTpoBaHwe | ero dtambl. [paduyeckoe H300paKeHUE
rpolecca TUTPOBAHUS — KPUBbIE TUTPOBaHUs, UX BUAbl. CKauOK Ha KPUBOM TUTPOBAHHUA, TOUKA
skBuBajeHTHOCTH (T.3.) m koHeunas touka tutpoBanus (K.T.T.). IlepBuuHbic U BTOpPHYHBIC
cTannaptel. [IpuemMbl TUTPUMETPUYECKOTO aHajliu3a: NpsMoe U 00paTHOE TUTPOBAHUE,
KOCBEHHbIE MeTOJbl. THIBI peakiuii, HCHOJb3YeMbIX B THUTPUMETPUUECKOM aHAIU3E;
TpeOOBaHUs, IPEIbIBISIEMbIE K HUM.

JIOTIOTHUTENBHO: HMHCTPYMEHTalIbHbIe MeTonabl uHaukauuu TO. ITloreHummomerpuueckoe
tutpoBanue. Merox ['pana. JIpyrue crocoObl ycTaHOBJICHHS] KOHEYHONW TOUKHU TUTPOBAHUSI.

2.3. Peakiuu HeMTpanu3aiiy B KOJUYECTBEHHOM XMMUYECKOM aHAU3e.

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 KHUCIOTHO-OCHOBHOrO THUTpoBaHUs. CHocoObl YCTaHOBIIEHUS
KOHEYHOM TOYKH TUTpOBaHUs. KHCIOTHO-OCHOBHBIE MHJIMKATOPBI, MHTEPBAJ MEPEX0/1a OKPaCKU
WHAMKaTopa, noka3atenb TutpoBaHus (pT). [IpaBuno BeIOOpa MHAMKATOpa UIE KOHKPETHOTO
cnydas  tuTtpoBaHus.  [IpakTMueckoe  NpPUMEHEHHE  peakUUid  KUCIOTHO-OCHOBHOI'O
B3auMojeiicTBua. [loTeHuHOMETpUYEeCKOe THUTPOBAHME HA OCHOBE pEAKIHMil KHUCIOTHO-
OCHOBHOT'O B3auMOJIeHCTBHS. MIHAMKATOPHBIE MOTPEIIHOCTH U UX OLICHKA.

2.4. AHanuTUYECKUE PEaKIMU KOMILIEKCOOOPa30BaHUS U OCAXKJIECHUS B KOJMYECTBEHHOM
XUMHUYECKOM aHaJIU3e.

Hcnonb3oBanne KOMIUIEKCOOOpa3oBaHUS B XMMHUYECKOM aHanmu3e. Heopranudeckue u
opraHuyeckue Jaurasjibl. KoMmiekcoHsl M UX CBOMCTBA. Y CIOBHBIE KOHCTAHTBI YCTOMYMBOCTH
KOMIIJIEKCOHATOB M WX MPaKTHYeCKOoe HUcCrojib3oBaHue. OOOCHOBaHME BHIOOpAa ONMTHMABbHBIX
YCIOBHM  KOMILJIEKCOHOMETPUUECKOTO TUTpoBaHus. KpuBble KOMIUIEKCOHOMETPUYECKOTO
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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 KOHKPETHOTO Ciydas TUTPOBaHUSA. AHAJIUTHYECKHE BO3MOKHOCTH METOJa
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHus. [[puMeHeHne KOMILUIEKCOHOB B AHAIMTUYECKON XUMUU

B KauecTBe MAaCKHUPYIOLIUX areHTOB. [Ipumenenue XUMUYECKUX peakuuit
KOMIUIEKCOOOpa3oBaHus B (OTOMETPHYECKOM aHaJIM3€, B METOJIE KOHIYKTOMETPHYECKOTO
TUTpoBaHus.  Peakiuum  ocaxaeHUs B KOJIMYECTBEHHOM  XMMHMYECKOM  aHaju3e.

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

2.5. AnHanuTHYeCKHE pEeaKIUH OKHCICHUS-BOCCTAHOBJICHHS B  KOJWYECTBEHHOM
XUMHUYECKOM aHaJIN3e.

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHASL PEAKIMS U  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIN
noteHiuaig. KOHCTaHTBI paBHOBECHUS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil. Bwidop
TUTPAHTa U ONTUMAJIBHBIX YCIOBHM TUTpOBaHMs. KpuBbIe OKHCIUTEIHLHO-BOCCTAHOBUTEIHLHOTO
TuTpoBaHus. PaKTOPHI, BIUAIONIME HA BEJIMUMHY CKadyka Ha KPUBOM TUTpOBaHUS. MHaMKaius
KOHEYHOW TOYKM THUTPOBAHHUS XUMHUYECKUMH H  (DU3UKO-XUMUYECKHUMH  METOJaMH.
[Tepmanranaromerpusi. XapakTepucTuKa METOJA. YcnoBus MPOBEJECHUS
TepMaHTaHATOMETPUUECKHIX OTIpeIeTICHUH. Bemrecrna, ompenensieMble
MepMaHTaHATOMETPUUECKHUM MeToIoM. JloCTOMHCTBA W HEZOCTaTKW Meroaa. Homomerpus.
XapakTepucTUKa METOJIa, YCJIOBHUS TPOBEICHUS HOJOMETPUUYECKOTO OTPE/IEICHUST BEIIECTB.
JlocrouHcTBa M HEAOCTaTKU MeroAa. [IpuMeHeHue peakiuil OKHCIEHHS-BOCCTAHOBJICHUS B
METO/I€ MOTEHLIHOMETPUYECKOTO TUTPOBAHUS.

2.6. NonooOMeHHast xpoMmatorpadusi B KOJUIESCTBEHHOM XUMHUYECKOM aHAJIH3E.

TpeGoBanusi, mHpeabsBIsieMble K peakusM HOHHOro oOmeHa. l3orepma HMOHHOTO
obmeHa. Be1iOop onTHManbHBIX YCIOBHHA MOHOOOMEHHOTO pa3jefieHus BemiecTB. [IpumeHeHue
MOHOOOMEHHOHM XpomaTorpaduu B aHaIUTHYECKON XMUMHH OpPraHMYECKUX U HEOPraHM4eCKHX
COEJIMHEHUI: pa3/ielIeHne, OUUCTKA, KOHIICHTPUPOBAHUE U T.1.

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

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

Knaccudukanus QU3MKo-XUMHUUYECKUX METOJIOB aHaln3a. AHAJIUTHYECKUN CHTHAN 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 XapPAKTEPUCTUKH METOJI0OB U PEe3ylbTaTOB
aHalM3a, CIOCOObl WX OLEHKH: mpenen oOHapyxkeHHs, Kod3(pPUIMEHT YyBCTBUTEIHHOCTH,
HIOKHSISE M BEpXHSS TpaHHUlla [uana3oHa ONpeeNisieMbIX COJAEpKaHUU, CEeIeKTUBHOCTH,
MPEIU3UOHHOCTh B  YCIOBUAX CXOJUMOCTH (TIOBTOPSEMOCTH) W  BOCHPOH3BOAMMOCTH,
MIPaBUIIBHOCTB, 3KcnpeccHocTh. O0061menubie cBeaenus o 'OCT P UCO 5725 (2002).

3.3,  OOmass  xapakTepuCTKa  CHEKTPaIbHBIX,  DIEKTPOXUMHUYECKHX U
XpoMmaTorpauueckux  METOJOB  aHalW3a. [IpencraBinenne o0  POTOMETPUUECKHX,
MOTEIMOMETPUYECKUX METO/IaX aHaIl3a U HOHHOOOMEHHOU Xpomarorpadpuu.

4. O0beM yueOHOM THCHHMILINHBI

4 cemecTtp

Bunsl yaeOHOI paboTh

B 3auernbix | B akagem.
€AMHMIIAX qacax
OO0mas Tpya0eMKOCTh AUCHHUIUVIMHBI MO Yy4eOHOMY 4 144
IJIAHY
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 TPpya10eMKOCTh AMCHUILUIMHBI MO Yy4eOHOMY 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 padboTa 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, MPUMEHSAEMBIM MU 3TOM - ctangaptam ECKJ/I.
2. B pe3yabraTre wuU3yYeHHMs AUCUMILIMHBI O00y4Yarouuiics
CIeHAINTETA T0JIZKEeH:
061a0amsb CIEAYIOUUMU KOMIIETEHLIUSIMU:
—  CIOCOOHOCTBIO K O0OOIICHHIO, aHANU3y, BOCIPUATHIO HH(OpPMALMU, MMOCTAHOBKE IENU U
BBIOODY myTel ee noctmkeHus (OK-4).
3namo:
- c110coOBI 0TOOPAXKEHUS IPOCTPAHCTBEHHBIX (JOPM Ha MIIOCKOCTH;
- IIPABWJIA U YCIIOBHOCTU IIPH BBINOJHEHUHN YEPTEKEH;
- BUJIBI U3CIIUNA U KOHCTPYKTOPCKUX JOKYMEHTOB;
- Ha YpOBHE MPECTABICHUS XapaKTEPUCTUKU (POPMBI U TIOBEPXHOCTH U3ACIHIA.
Ymemy:
- BBIIOJIHATD U YUTATh YEPTEHKHU TEXHUUECKUX U3JEIUN C yUETOM ACHCTBYIOIIMX CTaHIapPTOB;
- BBINOJIHATh U YUTATh CXEMbI TEXHOJOTUYECKUX MPOLIECCOB;
- HCTIOJIb30BaTh CPE/ICTBA KOMITBIOTEPHOU TpadUKU Ui U3TOTOBIICHUS YEePTEkKEH;
Braoemy:
- crmoco0amMu M TpUeMaMu H300pakeHHs MPEeIMETOB Ha IUIOCKOCTH TpadudecKo CUCTeMOU
«Kommnacy.
3. Kpartkoe conep:kanue JUCHUILINHBI:
BBenenne. Ilpenver u metonsl uHKeHepHOU rpaduxu. KpaTkue ucropuueckue CBEACHHUS.
3ajauu ¥ MECTO AMCIUILUIMHBI B TOATOTOBKE MHXKEHEPA.
Pasnea 1. U3neans 1 KOHCTPYKTOPCKHE JOKYMEHTBI.
1.1. Buasl u3neanii 1 KOHCTPYKTOPCKHUX 10KYMEHTOB.
Buner m3penuit mo I['OCT: perans, cOopodHas eQUHHIA, KOMIUIEKC, KOMILIEKT. Buabl
KOHCTPYKTOPCKHUX JTOKYMEHTOB: YEpPTEX AeTaia, COOpPOUHBIN uepTex, 4epTexk OOIIero BHIA,

Mo mporpamme
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cneun¢pukamus, cxema. Luppbl KOHCTPYKTOPCKUX MJOKyMEeHTOB. KparTkue cBeneHus o
CTPOUTENIBHBIX YEPTEXKAX.

1.2. Cxembl.

Knaccupukamuss cxem mno Buzam u tunam. OO6o3HaueHne cxeM. IIlpaBuia BBIIOJTHEHUS
CTPYKTYPHBIX U IPUHIUIINAIBHBIX TEXHOJIOTHUYECKUX cXeM. CXeMBbl pacoJIOKEHUS.

1.3. Apmartypa Tpy0onpoBooB.

Knaccugukanuss apmaTypbl TpyOONpPOBOJOB IO HA3HAYECHHUIO, O THUILY MEPEKPHITHS MOTOKA
paboueii cpenpl, o0 cnoco0y MPUCOETUHEHHS K TPyOONpoBOAYy, MO CHOCOOY TepMeTH3aIlluH
UIITUHAETS.

1.4. Icku3bl M TeXHHYECKHE PUCYHKH JeTaJleil.

[TocnenoBaTeIbHOCTh BBIMOJHEHHUST H300paXCHWH JEeTajau: BHIOOpP TJIABHOTO HW300pasKeHUS;
omnpejieieHue HEOOXOJMMOTO KOJIMYEeCTBa H300paKeHH; MOATrOTOBKAa IOJISI YepTeka K
M300paXEHUIO JeTaliH; U300paKeHUEe OCHOBHBIX BHEIIHWX U BHYTPEHHUX OYEPTaHMM JETalH.
OOMmep gAeTany HpU BHIIOJHEHUHM €€ 3cKu3a ¢ HaTypbl. OdopMmieHHe uepTekell M ICKU30B
neraneil. IlpaBuna BbINOAHEHHS W OG(OPMIICHHS TEXHUYECKMX pPHUCYHKOB. (O0o03HaueHus
MaTepHasoB.

Pa3nen 2. Coennnenus aerasneii.

2.1. Pe3p0oBbIe U31e/Msl M COeNHEHUS.

Pe3nOn1:  oOpasoBanue, kimaccudukamus, U300paKeHHEe U O0003HAYCHHE Ha YEPTEKe.
Crannmaptabie pe3pOoBbie u3nenus. OnpeneneHue pe3pObl n3mepeHueM. CoeTMHEHUS aeTanei
6osToM ¥ mMmILKOU. Pe3r0oBbIie TpyOHBIE coennueHus. [lanmkoBeie coeTuHEHNS.

2.2. M300pakeHus1 COeAUHEHNH JeTalei.

@nanueBble coenauHenus. lllnuneBbie n mmnoHounele coeauHeHus. CoenuHeHUs WTU(TOM U
mmmHTOM. HepasbeMHBIC COeIMHEHMS JCTallei: cBapka, Maiika, CKIEHBaHHE, OOBaJbIIOBKA,
pa3BaibLIOBKA, COEMHEHHE 3aKICTIKOM.

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

Pa3mepspl, mpaBuna MX HaHeceHUS Ha yeprexe. Pa3Mepbl HCMOJHUTENbHBIE W CIIPABOYHBIE,
rabapUTHbIE, KOOPAWMHHUPYIOIIME M dYacTHble. ba3pl u3MepurenabHble, KOHCTPYKTOPCKHE,
TEXHOJIOTHYECKHe, BcoMorareiabHble. Hanecenue pasmepoB ot 6a3. IlpenenbHble OTKIOHEHUS
pa3MepoB IJIAJIKUX TOBEPXHOCTEH, NOMycKH, mocaiku. Jlomycku M mocaiaku s AeTajieil c
pe3pboil. IllepoxoBatocTh MNOBEPXHOCTEH JeTaliel, MapamMeTpbl LIEPOXOBATOCTH, IpaBUia
HaHECEHHs MapaMeTpOB LIEPOXOBATOCTU MOBEPXHOCTEN Ha uepTexe. [IpenenbHble OTKIOHEHUS
(hopMBI U pacroIOKEHUsI.

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

[IpaBuna BeImoNHEHUS U OOpMIIEHUS COOPOYHOrO yepTexka: BHIOOpP TJIABHOTO H300pa)KeHHUs,
oTpeJieNieHue KOJMYEeCTBA M300paKeHHM, HAaHECEHHEe HOMEPOB IMO3UIMI, HAaHECEHHE Pa3MEepOB
(raGapuTHbIe, YCTaHOBOYHBIC, NPUCOCTUHUTENbHBIC, SKCIUTyaTaluoHHble). Crenudukanms.
[IpaBuna BeimosHEHUS ¥ 0(OPMIICHHS YepTexa 00IIero BUaa.

3.2. leraaupoBaHue YepTeskeil COOPOYHBIX eIMHHUILL.

[IpaBuna peranupoBaHUs dYepTexked COOpPOUYHBIX eAuHUI. BbloNHEeHHWE uepTexedl u
TEXHUYECKUX PUCYHKOB JIETAJICH.

3.3. DiIeMeHTBhI KOMIIBIOTEPHOM rpaduxm.

KomnbroTepHast rpaduka M pemaemple e 3agaud. ['paduueckue OOBEKTHI, NPUMHTHBBI,
aTpuOyThl, CcUHTE3 u300paxeHus. IlpeacraBneHne BuACOMHPOPMAIMM W €€ MallMHHAs
redepanus. CoBpeMEHHbIE CTaHIAPTHl KOMIIBIOTEPHOH rpaduku, rpaduyeckue S3bIKH U
Mertadaiinbl. Peanmuzanus anmapaTHeIX Monayied rpaduueckoit  cucrtembl. OCHOBHBIE
rpadpuuecKkue aJropuTMbl Ha IUIOCKOCTH M B TmpocTpaHcTBe. lIporpaMmuble rpadudeckue
CUCTEMBI U UX IPUMEHEHUE.
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4. O0beM yueOHOI TMCUMILUIUHBI:

2 cemecTp
Buner yae6HOM paboThI B 3aueTHBIX B akagem.
e IMHHIIAX qacax

OO0uasi TPy10€eMKOCTh IMCHUILIMHBI N0 Y4e0HOMY IJIAHY 4 144
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 133 48
Jlexuu (Jlek) 0,44 16
[Ipaxtnueckue 3anstus (113) 0,67 24
Jlaboparopusle 3ansTus (JIad) 0,22 8
CamocrositesbHas padora (CP): 2,67 96
PacuerHo-rpaduyeckue paboTsl 0,92 33
[loaroToBka K KOHTPOJBHBIM paboTam 0,25 9
CaMOCTOSATENTFHOE N3YUYCHUE Pa3/IeTIOB JUCITUTIIHNHBI 0,49 17,6
KonrtakTHas camocTosiTenbHast pabota 0,01 0,4
KypcoBasi paGora, 3auer 1,00 36
KonrtakTHas caMmocTodTenbHass paboTa, TpUEM KypCOBOi 0,005 0,2
paboThI

Brinosnnenue KkypcoBoit paboTsl 0,995 35,8

Bujx uTOroBoro KOHTpoOJIf:

3a4eT ¢ OLeHKOM

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

eIMHULIAX 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-rpaduueckue 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, 3a4er 1,00 27
KonrtaktHas camocToaTenbHass paboTa, TMpUEM KypCOBOit 0,005 0,15
paboThI
Brinosnnenue KypcoBoii paboTsl 0,995 26,85

Buj uHTOrOBOro KOHTPOJISi:

3a4eT ¢ OLICHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIJIMHBI

«MexaHHKa»

1. He.]'[b AUCHMIVIMHBI - HAYYUTh CTYJACHTOB TBOPYECKOMY IMOJAXOJAY K BBIITOJHEHHIO
HHXXCHCPHBIX PACUCTOB HA MPOYHOCTH, KECTKOCTbH U YCTOﬁQHBOCTB 9JICMCHTOB KOHCTPYKHHﬁ,

JieTaell ¥ y3J10B MallliH ¥ aInapaToB.

2. B pe3yabrare WU3yYeHHS JAUCHHILIMHBI
CIenHAJINTeTa J0JIKeH:

061a0ams CIEAYIOUTUMU KOMIIETCHIIUSMU:

o0yyamomuiicd 10 NporpamMme
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CIOCOOHOCTHI)  HMCHOJb30BAaTh  MaTeMaTH4YeCKHe, eCTeCTBEHHOHAy4YHble H
HHKEHEPHbIe 3HAHHUS Il PpelleHHus 3a71a4 cBoell mpodeccHOHATbHON /1esiTeIbHOCTH
(OIIK-1).

3uame:

OCHOBHbIC YPaBHEHHMSI M METOJbl pPelleHHus 3aa4 CONPOTHUBJICHUS] MATEPUAIOB U
JeTajed MallvH;

OCHOBHBIC METOAbI PACYE€TOB HA IMPOYHOCTD, )KECTKOCTH U yCTOﬁqHBOCTb 3JIE€MCHTOB
KOHCprRHI/Iﬁ MallvH 1 aniaparTrosB;

OCHOBBI TEOPpHMH pacueTa JeTajedl M Yy3JIOB MAIIMH U aNnnapaToB XMMH4YECKOM
TEeXHOJIOTHUH.
Ymems:

NMPOBOJAUTL PACYECTBI 3JIECMECHTOB KOHCprKHI/Iﬁ Ha OCHOBE METOAOB COIIPOTUBJICHUSA
MaTepuaioB,

PACCYUTHIBATD U KOHCTPYUPOBATH ACTAJIM MAIIUH MO UCXOAHBIM TaHHBIM;

NPOU3BOUTH PpacyeTbl MO OCHOBHBIM KPHUTEpPUSAM PaGOTOCIOCOOHOCTH H
KOHCTPYMPOBAaHMS JeTaJieil MAIIVH.
Braoemes:

HABBIKAMHU PacyeTa CONPOTHBJICHUS MATEPHAIOB AaHAJTUTHYECKMMHU METOAAMHU;
HABBIKAMH BbIOOpAa MAaTEPHAJIOB 110 KPUTEPUSIM IPOYHOCTH;

pacyeTaMM THIOBBIX JAeTajlell MAallldH, MOJb3YSCh CIPABOYHOI JIMTEPATypoil U
IroCrTamm.

3. Kpartkoe cogep:xanue TUCHMIIUHBI:

1. BBenenue
Pons mpenmera «llpukianHas mexaHuka» B (OPMUPOBAHUU HHKEHEpa XHUMHKA-TEXHOJOTa.
«[IpuknangHas MexaHMKa» Kak OCHOBa Uil MOHUMAaHHsS paboOThI, YCTpOHCTBAa U Oe30macHOM
9KCIUTyaTalii 000pyJIOBaHUS XUMUYECKOTO MPOU3BOJICTBA.

2. Moayas 1 «Onpenenenue peakuuii onop. Pacrskenune-coxxarue.
Paznen 1.1. Onpenenenue peakiuii onop.
AOGCOTIOTHO TBEpAOE TeNno. DieMeHThl cTaTUKU. OCHOBHbIE MOHATHA. AKCHOMBI CTATHUKH.
VYpaBHenus paBHoBecHsl. CBSI3U U UX PEAKIIHH.
Paznen 1.2. PacTsxenune-coxkaTue.
OcHOBHBIE JOMYIIEHUS W NPHUHILUIBI COMPOTHUBJICHHS MarepuasioB. MeTon ceueHuil.
Hanpsokenus, nedopmanuu u nepemenienus. 3akoH ['yka. IloctpoeHue smop BHYTPEHHHX
yCUNUH, HampspkeHuid W nepemenieHuid. CTaTHYecKd ONpeAeuMble W CTaTUYECKU
HeompeeuMble 3a1aui. J(uarpaMMbl pacTsHKEHHS JUTS TUIACTUYHBIX U XPYINKUX MaTepHalioB U
UX XapaKTepUCTUKHU. Jlomyckaemple HaNpsOKEHUs. YCIOBUE IPOYHOCTU IPU PACTIKEHUU
(cxatum).

3. Moayas 2 «Kpy4yenne. U3ruo».
Pasznen 2.1. Kpyuenue.
3akon ['yka mpu casure. BHyTpenHue cuioBbie ¢GakToOpbl MpH KpydeHUH. HampspkeHus B
CTEP)KHSIX KPYTJIOTO CEYEHUs. Y CIOBHE MPOYHOCTH MIPU KPYUEHUH.
Pazgen 2.2. U3ru0.
['eomeTpuueckre XapakTEpPUCTUKU IUIOCKMX cedyeHUi. [loHsATME YMCTOro W MONepevyHoro
n3ru6oB. I[lpaBmiia TOCTPOEHHUs OHMIOp TOMEPEYHbIX CHJI W HM3rHOAIONUX MOMEHTOB.
Omnpenenenre HOPMalbHBIX HAMPSHKCHWH. YCIIOBHE MPOYHOCTH MpH u3rude. OrmnpeaencHue
KacaTeNbHBIX HalpshkeHui. ParinonansHbie GopMbI ceueHU .

4. Moayasb 3 «C105KkHOe HATIPSIZKEHHOE COCTOSTHHE).
Pazgen 3.1. CnoxxHOE HaNps>KEHHOE COCTOSIHUE.
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OCHOBBI TEOPUM HAIPSHKEHHOTO COCTOSIHMSI M TUIIOTE3bl MPOYHOCTH. [loHATHE HANpPSHKEHHOTO
COCTOSIHUA. [ 7aBHBIE TUIOMAQAKM | TJaBHble HampspkeHus. OOoOmenHbld 3akoH ['yka.
Has3nauenne runore3 mnpodHoctu. [IoHATHE OSKBUBAJICHTHBIX HANPSKEHUH U KPUTEPUEB
IIPOYHOCTH.
Pa3nen 3.2. TOHKOCTEHHBIE COCYABI.
ToHKOCTEHHBIE COCYIbl XMMHYECKUX MNpoU3BOJACTB. OrmpeneneHue HaNpsOKEHUH 1o
0e3MoMeHTHON Teopuu. OCHOBHBIE JomymieHus. BwiBoj ypaBHenus Jlaruraca. Pacuer
TOHKOCTEHHBIX 000JI0YeK M0 YypaBHeHMIO Jlamaca M 1O CTaHAAPTU30BAHHOW METOJMKE.
YcnoBue npoYyHOCTH.
Pa3nen 3.3. Pacu€r cxxaThIX cTep>KHEN HA YCTOMYUBOCTb.
Y CTOHYHMBOCTD 3J€MEHTOB KOHCTPYKIMHU. [loHATHE KpUTHYECKOH CHITBI M KOd(duIIneHTa 3amnaca
npo4yHocTu. Pacu€r kputmueckoir cunel mo OJinepy. [lpeaensr mpuMeHUMOCTH (GOPMYIBI
Oiinepa. [IpakTnueckuii cnocod pacuéra Ha yCTOWYUBOCTbD.

5. Moayas 4 «/letanu Mamun».
Pazgen 4.1. CoenuHenne aeraie MamivH.
Knaccudpukanuss peraneil MamuH M anmaparoB XUMUYECKHMX MpPOU3BOJACTB. Pe3pOoBbIe
coenuHeHus. Pacuer OONTOBBIX COEIUHEHMM MpH TMONEPEYHBIX M MPOAOJIbHBIX Harpys3kax.
InoHounsle coenuHeHus. HaznaueHnne u BuAbl MIMOHOK. Pacyer MIMOHOK Ha cpe3 U CMSTHE.
Buner cBapku. O6nacts npuMeHeHus. Buabl cBapHbIX IBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX I1IBOB.
Paznen 4.2. Bansl 1 ocH, UX OTIOPBI U COCTUHEHUS.
Banbl, ux kmaccudukanus u HazHaueHwe. Ocu. [IpoeKTHpOBOUYHBIE pacyeThl BajJOB M OCEH.
[Moamunankn CKOJIbKEHMUS. Marepuaibl BKJIQ/IBIIICH. [To Ky Ka4YEeHHS.
[IpuHIIMNIHAIBHOE  YCTPOMCTBO M OCHOBHBIE TE€OMETpUYECKHE pa3Mmepbl. JlocTOMHCTBa,
HEJOCTAaTKW U O0OJacTH NPUMEHEHUS MOJUIMITHUKOB KaueHUs U CKojbkeHus. [IpuBomgHble
mybThel. Haznauenue. Knaccudukamus mypt 1mo mpuHIUIY JICHCTBUS U XapakTepy pabOTHI.
[Topsimox moi60pa MyhT ¥ OCHOBBI MTPOYHOCTHOTO pacyeTa.
Paznen 4.3. Mexannueckue nepenayu.
3ybuaTteie mepegaun. OKpyKHOE€ W pamuanbHoe ycwims. Pemykropel. OmpeneneHue u
knaccudukanus. [Ipumepsl cxeM penyKTOpOB.

4. O0beM y4eOHOH TUCUHMIIIMHBI

Beero : Cemectp .
Bun yue6Hoit paboThl Axan Axan Axan
3E 3E 3E
q. 9. 9.

OO61ast TpPyA0E€MKOCTh AUCIUTIIHHBI 5 180 2 72 3 108
KonrakTHasi paboTa — ayIMTOpPHBIE 222 80 0,89 1 133 48
3aHATHS:
Jlexuun 0,89 32 0,44 16 0,44 16
[IpakTueckue 3anstus (I113) 0,89 32 0,44 16 0,44 16
JIaGopatopusie padoTsl (JIP) 0,44 16 - - 0,44 16
CamocrosiTesibHas padoTa 2,78 100 1,11 40 1,67 60
[TonroroBka k 1abopaTOpHBIM paboTam 30 - 30
KonrakrHasg camocrosTenbHas pabora 0,6 0,2 0,4
CaMOCTOSTENLHOE H3ydeHHEe paI;I[eJ'IOB 2,78 L1 1,67

69,4 39,8 29,6
JUCITUTLTUHBI
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3auer ¢
Buabl koHTpoOJIS: 3auer .
OLIeHKO¥
C
Beero . eMecCTp .
Bun yaebHO# paboThI X X X
3E CTp. 3E cTp. 3E CTp.
4, 9. 9.
OO0mmast TpyI0eMKOCTh TUCITUTUTHHBI 5 135 2 54 3 81
K oora —
OHTAKTHAas padoTa — ayJUTOPHbIE 222 60 0,89 24 133 16
3aHSATHS:
Jlexuun 0,89 24 0,44 12 0,44 12
[IpaxTrueckue 3anstus (113) 0,89 24 0,44 12 0,44 12
JlabopaTtopusie paboTs (JIP) 0,44 12 - - 0,44 12
CamocrosiTesibHas paboTa 2,78 75 1,11 30 1,67 45
[ToaroToBka k 1a6opaTOpHBIM paboTam 22,5 - 22,5
K 4 1
COHTaKTHaSI camMocCTosATeNbHas padoTa 278 0,45 L11 0,15 1.67 0,3
aMOCTOSITEIFHOE U3YYCHHUE Pa3/eiiOB 52,05 29.85 222
JUCIIMTUTAHBI
3auer ¢
Buabl KoHTpOJIS: 3auer .
OLIEHKOM
AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«JJIEKTPOTEXHUKA M MPOMBILILJIEHHAS 3JIEKTPOHUKA)
1. Hear  aucuuniaumHbl:  QopmupoBaHue y  oOydaromuxcs  KOMIIETEHIIH,

o0ecreunBaroMX TEOPETUYECKYI0O M MPAKTHUECKYIO IOJATOTOBKY BBIMYCKHHKA, YMEIOIIETO

BBIOMPATh U DKCIUTYaTHPOBATh 3JIEKTPOTEXHUUECKHUE U AJIEKTPOHHBIE YCTPOUCTBA, BJIA/ICIOLIETO

HaBbIKaMU UCIOJIb30BaHUS COBPEMEHHBIX  HMH()OPMALIMOHHBIX  TEXHOJOTHH  JUIs

aBTOMATU3UPOBAHHOTO MOJIETUPOBAHUS U PACcUETa ANEKTPUUECKUX U AIEKTPOHHBIX LIETIeH .

2. B pe3yabTare ocBOEHUS AUCUMILVIMHBL O0y4YalIIMICA 10 mporpamMmme

CHEeNHMAIUTETA JOJIKEH:

Obaadoams ClEeqyOIUMA KOMIIETCHIIUSIMHU:

— CIOCOOHOCTBIO HCIIOJNB30BaTh MaTEMaTHUECKHUE, €CTeCTBEHHOHAYYHbIE M HWHKEHEpPHBIC
3HAHMS JUTSl pellieHus 3aa4 cBoeil mpodeccuonanpHoi aesrensHoctu (OIIK-1).

3namo:

—  OCHOBHBIE MIOHSTHSI, OTIPEACTICHUS 1 3aKOHBI AIEKTPUUYECKHX IIeTeH;

— METOoAbl MOJEIMPOBAHUs, aHAIM3a U pacyéTa Leneil MOCTOSHHOTO U MEPEMEHHOTO TOKOB,
METOJIOJIOTHIO 3JIEKTPOTEXHUYECKUX U3MEPEHU;

—  YCTpOWCTBO WM MPHUHIIMIBI PabOTHI IEKTPOTEXHUYECKOTO M AIEKTPOHHOTO 000PYHOBaHUSA,
TpaHcHOpPMaATOPOB, INMEKTPUIECKUX MAIINH, UICTOUHUKOB MTUTAHUSL.

Ymemy:

— TPUMEHATh TEXHOJOTHM aBTOMATHU3MPOBAHHOIO MOJECIMPOBAHUS, aHaIM3a, pacuéra Hu
OKCIUTyaTallii  DJIEKTPUYECKUX CETeH, MPOMBIIIEHHOTO 3JIEKTPOOOOPYAOBaHUS U
ANEKTPOHHBIX MPUOOPOB;

— BBIOMpATH JIIEKTPOTEXHUYECKOE U DIEKTPOHHOE OOOpYAOBaHME Ui pEIIeHUs 3a1ad
MIPOEKTUPOBAHUS U PeAIU3ALUU XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB U MMPOU3BOCTB.
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Braoems:

— METOJOJIOTHEN aBTOMATU3MPOBAHHOTO MOJEIUPOBAHUS U pacuéra DJIEKTPUUYECKUX U
3JIEKTPOHHBIX LIETIEH;

— MPAaKTUYECKUMHU HABBIKAMH PabOThI C 3JIEKTPOTEXHUUYECKOW ammapaTypoil U 3JIEKTPOHHBIMU
YCTPOMCTBaMHU.

3. KpaTtkoe conep:kaHue 1uCHUILINHBI
BBenenue. IIpenmer, OCHOBHBIC MOHSTHS, METOIOJIOTHS SJECKTPOTEXHUKH M MPOMBIIUICHHON
anekTpoHuKU. KpaTkue nucropudeckue CBeJCHMs. 3a1a4l U MECTO AMCIUIUIMHBI B MOATOTOBKE
OakaaBpa XUMUYECKOW TEXHOJIOTUH.

Paznen 1. DiekTpuyeckue nenu
1.1. Ocnosnvie onpedenenus, ONUCAHUA RAPAMEMPOE U MEMOO08 PACUEMA IIEKMPUUECKUX
ueneii

OcHOBHBIE TOHATUS W OOO3HAYCHHUS JJICKTPUYECKUX BEIUUYMH M DJIEMEHTOB
anekrpuueckux nened (I'OCT 19880-74, T'OCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
HcTouHMKM M TPUEMHUKH 3JIeKTpudeckoil sHepruu. OCHOBBI 3neKTpobOe3onacHocTH. CxeMbl
3aMeIleHus JIEKTPOTEXHUUECKUX YCTPOICTB.

OcHOBHBIE TIOHSITUSI TEOPHH dIEKTpUUecKuX 1ernen. Knaccudukanus neneit: TMHEHHbIC U
HEJTMHEHHbIE, HEPA3BETBJICHHBIC W Pa3BETBIEHHBIC, C OJIHUM M HECKOJIbBKUMU HCTOYHHUKAMH
MUTaHUS, C COCPEJOTOUEHHBIMU U paclIpeieICHHBIMU TapaMeTpaMH.

OcCHOBHBIE TTPUHITUIIBI, TEOPEMBI U 3aKOHBI ANEKTPOTEXHUKH. [IpUHIMIT HEPEPHIBHOCTH
(3aMKHYTOCTH) 3JIEKTPUUYECKOTO TOKA U MarHUTHOTO 1oToka. 3akoHsl Oma u Kupxroda.

Metonpl MOAETUPOBAHUSA, AaHAIW3a W pacdy€ra JMHEUHBIX DSJIEKTPUYECKUX ILEenen
MTOCTOSIHHOTO TOKA. AHaJINU3 M pacdy€T pa3BETBICHHBIX 3JIEKTPUUECKUX IIETed ¢ HECKOIbKUMU
WCTOYHUKAMHU IUTAaHHS IyT€M COCTABJIEHUS M pEUICHUS CHUCTEM YPABHEHUW IO 3aKOHaM
Kupxroda, mnpumeHeHHs] METOJOB Y3JIOBBIX MOTEHUMAJIOB M HSKBUBAJIEHTHOTO AaKTHBHOIO
JBYXITOJIFOCHHKA.

OcHOBHBIE CBOWMCTBA M 00JacTHM TNPUMEHEHHS MOCTOBBIX IIeNeH, MOTEHIIMOMETPOB,
JEUTEIICH HaIIPSKEHUS U TOKA.

MartpuvHas 3auch ypaBHEHUH 1IeTIeld B 0000eHHBIX (hopMax.

1.2. DnexmpuuecKkue uzmepeHus u npudopsvl

Metoasl HU3MEpPEHHUs] AIIEKTPUUECKUX BEJIIMYMH: MpPsSIMbIE M KOCBEHHbIC. AHAJIOTOBBIE
AIIEKTPOU3MEPUTENbHBIE U LIU(PPOBBIE JIEKTPOHHBIE MPUOOPHI: YCTPOICTBO, MPUHIIUII ICHCTBUS,
obnmactu mpuMeHeHus. M3MepeHHe  ANEKTPUYECKHMX  BEIUYMH: TOKOB, HAIpPsDKEHUH,
COIIPOTHUBIIEHUN, MOIIIHOCTU U SHEPTUU.

1.3. Ananu3 u pacuém auHenHbIX Yeneil nepemMeHHo20 moKa

CriocoObl mpezcTaBieHUs (B BHJE BPEMEHHBIX AMAarpamMM, BEKTOPOB, KOMIUIEKCHBIX
qycell) M MapaMmeTpbl (aMIUIUTyJa, YacToTa, HadanbHas ¢a3za) CHUHYCOUJAIbHBIX (YHKIUH.
MrHoBeHHOE, cpeaHee U JACHCTBYIOIIEE 3HAYEHHUS MEPEMEHHOIO0 CHUHYCOMUJIAIbHOTO TOKA
(HanpsHKEHU).

AKTHBHOE, PEAKTUBHOE U IMOJIHOE CONPOTUBIICHUS BETBU. Da30BbIe COOTHOLIECHUS MEKTY
TOKOM M HampsbKeHueM. MOIIHOCTh B IEnsX nepeMeHHoro toka. Kosdduument mourHocTH
(cos(¢)) 1 ero TEXHUKO-3KOHOMHUYECKOE 3HaUCHHE.

[Ipumenenne anreOpbl KOMIUIEKCHBIX YHCEN B JJIEKTpOTeXHUKE. KOMIIEKCHBIM MeTox
pacu€ra JMHEHWHBIX CXEM Ieneil NepeMEeHHOro ToKa. KOMIUIEKCHOE CONpPOTHBJICHUE H
KOMIIJIEKCHAs! MPOBOJAMMOCTh BeTBU. KoMIIIEKCHAsT MOIIHOCTh M OallaHC MOIIHOCTH B IIETISAX
MIEPEMEHHOT0 CUHYCOMIAJIBHOTO TOKA.

Pe3onaHCHBIE SIBJIE€HUS B 3JEKTPUUECKUX LEMAX, YCIOBUS BO3ZHUKHOBEHUS, IPAKTUYECKOE
3HaueHue. Pe3oHaHC HampspkeHU M TOKOB. YacTOTHBIE CBOMCTBA LieTIe NMEPEMEHHOTO TOKa.
[TonsiTHe 0 JHMHEWHBIX YETHIPEXMOTMIOCHUKAX. [loHSATHE 00 SIEKTPUYECKUX LEeMAX C
WHIYKTUBHOU (MarHUTHOM) CBS3BIO.

Ananu3 u pacuét Tpéx(asHbIX Lemneil mepeMeHHOro Toka. JJIeMeHThl TPEX(a3HbIX 1eTei.
CrniocoObr n300pakeHust U coequHeHust a3 Tpéx(hazHOro UCTOYHHWKA MUTAHUS W MPHUEMHHUKOB
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sHepruu. CoenuHeHUE NOTPEOUTENEH BIEKTPOIHEPIHM 3BE3I0M M TPEYroJbHUKOM. Tpéx- u
YETBIPEXIPOBOHBIE CXEMbl IIMTAHUS IPUEMHUKOB. Ha3zHaueHue HEUTPAJIBHOIO IPOBOAA.
MomHocTh Tpéxdaznoit 1enu. Koaddumument wmomHocTH. TexHuka O€30MacHOCTH TMpU
AKCIUTyaTallil YCTPOUCTB B TPEX(Pa3HBIX LEIX.

[IpuMeHeHne Uil  aBTOMATU3UPOBAHHOIO  MOJCIMPOBAaHHMA M pacyé€ra Leneu
MPOrPaMMHBIX TPOAYKTOB, pa3pabOTaHHBIX Ha Kadempe, a TaKkKe IAaKeTOB MpOTrpaMM
«Multisimy», «Mathcad», «Excel».

Paznes 2. DiieKTpoMarHuTHbIE YCTPOHCTBA H 3JIeKTPHYECKHEe MAIIMHbBI
2.1. Tpancghopmamoput

Hasnauenune u oOnactu mpumeHeHUs TpanHchopMaTopoB. YCTPOHCTBO M TMPHHLHUI
nencTBus 0qHO(a3HOTO TpaHchopMaTopa.

AHanu3 31eKTpPOMarHUTHBIX MPOLIECCOB B TpaHC(HOPMATOPE, CXeMa 3aMEICHHUS.

[ToTepu sHeprum B Tpanchopmarope. Buemnue xapakrepuctuku. [lacnopTHbie nqaHHbIE
TpaHcopMaTopa U OIpEICIEHHE HOMHHAJIBHOTO TOKAa, TOKAa KOPOTKOIO 3aMbIKaHHs B
MEPBUYHON 0OMOTKE U U3MEHEHUS HaIIPSDKEHUS HAa BTOPUYHOM 0OMOTKe.

2.2. Acunxponnuvie mauiunl

YCTpoHCTBO W NPHUHLMI JAEHCTBUSA TPEX(PAa3HOrO ACHUHXPOHHOIO 3JIEKTPOIABUTATEINS.
Bpamatomeecss marautHoe mojie cratopa. MarautHoe nojie mammabl. IJIC 0OMOTOK ctatopa u
potopa. CkosbxkeHue. Hactora BpalieHus poTopa. IJIEKTPOMarHuTHBIA MOMEHT. MeXaHn4ecKrue
1 paboune XapaKTepUCTUKH.

DHepreTudeckue quarpaMmsl. llacnopTHeie qaHHbIE.

[lyck acHMHXpOHHBIX JBUTaTeleil C KOPOTKO3aMKHYTBIM U  ()a3HBIM POTOPOM.
PeBepcupoBaHne n perynpoBaHue 4acTOThI BPALLIEHUS POTOPA.

Pa3znen 3. OCHOBBI 3JIEKTPOHUKH
3.1. Dnemenmmnan 6aza co6pemMeHHbIX IJIEKMPOHHBIX YCHIPOTICI 8
VYcnoBHble 0003HAYeHUS, MPUHIMI ACUCTBHSA, XapaKTEpPUCTUKU W Ha3HAUYCHUE
MOJIYIPOBOAHUKOBBIX JHOJIOB, TPAH3UCTOPOB, TUPUCTOPOB.
WHuTerpanbHble MUKPOCXEMBI, X Ha3HAUCHUE, KiIaccu(uKaius 1 MapKUpOBKa.
3.2. UcmoyHuKu 6mopu4no20o 31eKmponumanus u ycuaumenu 31eKmpudecKux CuzHani0e
[TonynpoBOAHUKOBBIE  BBIIPAMUTENH:  KilaccU(UKAlMs, OCHOBHBbIE  MapaMeTphl.
DNEKTpUYECKUE CXEMbI M IPUHIUI PaOOThI BEIIPSIMUTENSA. DICKTPUYECKUE GUIBTPHL
Knaccudukanus 1 OCHOBHbIE XapaKTEPUCTUKHU YCUIUTeNeH. AHanU3 paboThl OJTHOKACKAIHBIX U
MHOTOKACKaHBIX ycuiinTesnei. OOpaTHbIe CBA3M B ONEPAIIMOHHBIX YCHIIMTENSAX, UX BIUSHHE Ha
napaMeTpsl U XapakTepucTuku ycunutens. OCHOBHBIE TUIBI ycunuTeneil Ha 6aze OVY.

4. O0beM yuyeOHOM THUCHHMIINHBI

. 4 cemecTp
Bunpr yaeonoii padornt B 3auerH. en. | B akan. gac.
O0masi TpyA10eMKOCTh IUCHUIJIMHBI 10 y4eOHOMY 3 108
IUIAHY
KonTakTHas padora: 1,33 48
Jlexiuu (JIek) 0,44 16
JlaGopatopHsie pabotsl (JIP) 0,89 32
CamocrositeanHast padora (CP): 1,67 60
CaMOCTOATENBHOE N3YUEHUE Pa3/Ie]IOB IUCHUIIIMHEI 1.67 59,6
KoHTakTHas camocTosiTeNbHas paboTa ’ 0,4
Buja uTOroBoro KOHTpOJIsA: YK3aMEH 3adeT ¢ OEHKOH
4 cemectp
Buasbl yue6Hoit padoThI B sauerh. eiL. ACI;F;)COH..
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OO0masi Tpy10eMKOCTh JAMCHMIIMHBI N0 Y4eOHOMY 3 31
IJIAHY
KonTakTHas padora: 1,33 36
Jlexuuu (Jlek) 0,44 12
JlaGoparopuble paboTsl (JIP) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
CaMOCTOSATETbHOE U3yUEHHE Pa3/IeIOB AUCIIUIUIMHBI 167 447
KoHnTakTHas camocrosiTenbHas paboTa ’ 0,3
By HTOroBOro KOHTpOJIs: SK3aMeH 3auer ¢ oneHKOii

AHHOTaN U padoyeil MPOrpaMMbl TUCHHIJIMHBI
«be3onmacHOCTD KN3HEAEATEILHOCTH»

1. Heas aucuMmiaunbl - GopMHpOBaHUE MPO(HECCHOHATBFHOM KYJIbTYPhl 0€30MMacHOCTH,

MojJ KOTOPOW TIOHMMAETCS TOTOBHOCTh W CIIOCOOHOCTh JIMYHOCTH HCIOJB30BaTh B

podecCHOHAEHON NesITeIbHOCTH IPHOOPETCHHYIO COBOKYITHOCTh 3HAHWUH, YMEHUI W HaBBHIKOB

st obecnieyeHust 0e30MacHOCTH B cdepe MpoPeCCHOHAIBHONW ACSITENIBHOCTH, XapaKTepa

MBIIIICHUS W [EHHOCTHBIX  OPHEHTAllMi, TPH KOTOPBIX  BOMPOCH  0OE30MacHOCTH

paccMaTpuBarOTCS B KAUECTBE IPUOPUTETA.

2. B pe3yabTare oCBOeHHMSI JIHCHUIUIMHLI O0yYaWIIMiCS 1O mNporpamMmme

CIEeNMATUTETA T0JIKEH:

Obnadams CIENYIONUMA KOMIIETCHITUSIMHU:

—  CIOCOOHOCTBIO MCIOJIb30BaTh HOPMATUBHBIE MPABOBHIE AKThI B CBOEH MpO(ecCHOHATbHOMN
NESITETPHOCTH, CIMOCOOHOCTBIO M TOTOBHOCTHIO K COONIOACHHIO TpaB W OOsS3aHHOCTEH
rpaxknanuna (OK-9);

— TIOHMMaHHUEM POJIM OXpPaHbl OKPYKAIOILIEH Cpelibl M PallMOHAIBHOTO MPHUPOIOTIONL30BAaHUS U
JUTsl pa3BUTUS U coxpaHeHus muBum3anuu (OK-13).

3uameo:

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

—  XapakTep BO3ACUCTBUS BPEIHBIX U OMACHBIX (PAKTOPOB HA YeJIOBEKAa U MPUPOAHYIO Cpeny,
METO/IbI 3aIIUTHI OT HUX MPUMEHHUTENIBHO K cdepe cBoel npodeccuoHaNIbHOM 1eSTeIbHOCTH

Ymems:

—  uaeHTU(GUIUPOBATH OCHOBHBIE ONTACHOCTH Cpeibl OOMTaHUS YEIOBEKa;

— OLIGHMBaTh PHUCK MX peanu3alid, BbIOUpPaTh METOAbl 3alUTBl OT OMACHOCTEH
MIPUMEHHUTENBHO K cdepe cBoeil MpodecCHOHaTbHOM NESTEILHOCTH U CIIOCOOBI 00ecTIeueHHs
KOM(OPTHBIX YCIOBHUH KU3HENCATEIHHOCTH

Brnaoemy:

— 3aKOHOJATEJIbHBIMH M TPaBOBBIMH aKTaMHd B 001acTh OE30MaCHOCTH W OXPaHbI
OKpYyXaromei cpesbl, TpeOOBaHUSAMHU K 0€30MaCHOCTH TEXHHUYECKUX PETIaMEeHTOB B cdepe
npodeccuoHabHOM IS TEIbHOCTH;

— crnoco0aMu ¥ TEXHOJIOTUSIMH 3alUTHl B YPE3BBIYANHBIX CUTYAIUSAX;

—  TOHATUHHO-TEPMHHOJIOTHYECKHUM arnmapaTtoM B 001acTH 6€30MacHOCTH;

— HaBBIKAMH pallMOHAIM3AlMU MPO(PECCHOHANBHON AEATETbHOCTH C IENbl0 oOecreueHus
0€30MaCHOCTH U 3alIUTHl OKPYKAIOIIEH CPeIbl.

3. KpaTkoe conep:kaHue TUCHHUIINHBI

1. BBenenue B Oe3omacHOCTh. OCHOBHBIE TIOHATHS U ompeaeieHus. be3omacHOCTh U
yCTOHYHMBOE Pa3BUTHE.

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

CoBpemMeHHOE cocTosTHIE TeXHOC(hephl U TexHOCepHOIT 0€30MacHOCTH.
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3. Unentudukanys 1 BO3ACHCTBUE HAa YEIOBEKAa BPEAHBIX M OMACHBIX (PaKTOPOB cpebl
obuTaHusl.

Knaccugukanuss HeraTUBHBIX (aKTOPOB Cpeibl OOMTAaHUS 4YeJIOBEKAa. XHUMHYECKUE
HeraTuBHBIE (AaKTOpbI (BpeaHbIE BemiecTBa). MexaHMYecKHe M aKyCTHYEeCKHe KoJieOaHus,
BUOpamsi W IIyM. OJIEKTPOMAarHUTHBIC H3JIydeHHS W Toyd. MoHHW3Mpyonme H3IydeHue.
Onexrpuueckuii Tok. OmacHeie Mexanndeckue Gpaktopsl. [Ipomeccsl ropeHust 1 mOXKapoOB3PHIBO-
ONacHbIE CBOMCTBA BEIIECTB U MaTepuasoB. CTaTUUECKOE AIIEKTPUUECTBO.

4. 3amuTa 4enoBeKa U cpeiibl OOMTaHUS OT BPEIHBIX U ONACHBIX (PAKTOPOB MPHUPOJIHOTO,
AHTPOIIOI€HHOT'O ¥ TEXHOT€HHOI'O MPOUCXOKICHUS.

OCHOBHBIC TIPUHIIUIIBI 3AMIUTHL 3alTUTa OT XUMUYECKHX U OMOJIOTMYECKUX HETATHBHBIX
¢dakTopoB. 3ammTa OT SHEPreTUYECKHX BO3JCHCTBUUA M (usmyeckux moned. OOecrieueHne
0€30MacHOCTH  cucTeM, paboTaromMxX MoJ JaBieHueM. be3omacHOCTh — IKcITyaTaluu
TpyOONIPOBO/IOB B XMMHYECKON MPOMBIINIIEHHOCTU. be3onacHas sKCIuTyaTanys KOMIIPECCOPOB.
AHanu3 1 OIEHUBAHUE TEXHOTEHHBIX M MIPUPOTHBIX PUCKOB.

5. Ob6ecnieuenre KOM(POPTHBIX YCIOBUM JIJISl )KU3HU U JEATEIHHOCTH YesioBeka. [lonsTue
KOM(OPTHBIX MJIM ONTUMAJIBHBIX YCIOBUNA. Mukpokiumar nomMenieHnid. OcBellieHne U CBeToBast
cpela B IOMEIECHNH.

6. Ilcuxousznosornueckre u ProHOMHUYECKIE OCHOBBI 0€30MMacHOCTH.

[Tcuxudeckue MpOIECChl, CBOMCTBA U COCTOSIHHS, BJIMSIONIME HA Oe30macHOCTh. Buabl u
YCIIOBHUS TPYAOBOH A€ATEIbHOCTU. DPrOHOMUYECKHE OCHOBBI OE30MaCHOCTH.

7. UpesBbIyailHbIE CUTYAI[MX U METO/IbI 3aIlIMThI B YCIOBUSIX X peaTnu3aluu.

O6mue ceeaenus o YC. [oxap v B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 0OBEKTaX.

Pagnanonnsie aBapuu. I[lpuOopbl  pagualiMOHHOM, XMMHMUYECKOM pa3BelKu U
JIO3UMETPUYECKOT0 KOHTPOJIs. Ype3BblUallHbIE CHUTyalldd BOCHHOIO BpPEMEHHU. 3alluTa
HACeJIeHHWs B YPE3BBIYAMHBIX CUTyalUAX. YCTONYMBOCTh (YHKIHOHUPOBAHUS OOBEKTOB
SKOHOMUKH B YPE3BBIYANHBIX CUTyaIUX.

8. YmpaBnenue 6€301aCHOCTHIO KU3HEICATCTLHOCTH.

3akoHOJaTeIbHbIE U HOPMATHUBHBIC IPABOBBIE OCHOBBI YIPABICHHUS OE30MACHOCTHIO
KHU3ZHEJCSATEIbHOCTH. DKOHOMHYECKHE OCHOBBI yIpaBieHHsl OezomacHocThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yrpaBieHHe 0€30MaCHOCTHIO.

4. O0beM yueOHOM JUCHMILINHBI

Bun yaeOHoM paboTh 4 cemecTp
B 3aueTHBIX B akanem.
eIMHULIAX qyacax
OO611ast TPYA0EMKOCTh IUCIUTIIHHBI 4 144
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHSL: 1,33 48
Jlexknuu 0,89 32
[IpakTiueckue 3aHsATH - -
JlaGopaTopHbie pabOTHI 0,44 16
CamocrosiTesibHas padoTa 1,67 60
KoHTakTHas camocTosiTeNbHast paboTa - -
[TonroroBka k 1a00paTOpHBIM paboTam 0,56 20
CaMOCTOATENBHOE N3YUEHHUE Pa3/I€]OB IUCHUIIIMHEI 1,11 40
Buabl KoHTpOJIA:
9K3aMeH 1,0 36
KoHTakTHas paboTa — NpOMEXyTOUYHas aTTeCTalHs 1,0 0,4
IToaroroBka K 3K3aMeHy 35,6
Bua nToroBoro KOHTpoJIs: IK3aMeH
Bun yue6HOM paboThI 4 cemectp
B 3aueTHbIX ‘ B actpom.
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eIMHHIIAX qacax
OO1mast TpPYI0€MKOCTh IUCIUILTUHBI 4 108
KonTakTHasi paboTa — ayiMTOPHBbIE 3AHATHS: 1,33 36
Jlexun 0,89 24
[IpakTHueckue 3aHATHS - -
JlaGoparopHble paboThI 0,44 12
CamocrosiTesibHasi padora 1,67 45
KonTakTHas camocTosiTenpHas pabora - -
[ToaroroBka k 1abopaTopHBIM paboTam 0,56 15
CaMOCTOSATETbHOE U3yUEHUE Pa3/IeIOB AUCIIUIUIMHBI 1,11 30
Buabl KoHTpOJIA:

JK3aMeH 1,0 27
KonTakTHas paboTa — mpoMeXyToO4Hast aTTeCTaIMs 1,0 0,3
[ToaroToBka K 3K3aMeHy 26,7
Bu1 HTOroBOro KOHTPOJIs: IK3aMeH

AHHOTaIUA padoyeil mporpaMme TUCHHUINJIMHBI
«IIpouecchl U anmapaTbl XHMHYECKON TEXHOJIOTHID)

1. Heap AUCHUILUIMHBI - BMECTE C IUCHUIUIMHAMH OOIIEH XUMHYECKOH TEXHOJIOTHH,
XUMUYECKUMH TIPOLIECCAaMH W pEaKkTOpaMu W JIPYTMMH, CBsI3aTh OOIIECHAy4YHYIO |
OOIIIENHKEHEPHYIO TIOATOTOBKY XHMHKOB-TEXHOJIOTOB, YTO HEOOXOAMMO TIPH MOATOTOBKE
MHXEHEPOB MO JAHHOMY HAIPABICHHUIO JUISI HAYYHO-HCCIIEIOBATEIBCKOW M IPAKTHYECKOM
paboThl HA IPENTPUITUSIX.

2. B pesyabrare wu3yYeHHMs [IUCUUILUIMHBI OO0Oy4Yamoumuiicss 1O NporpamMmme
CIeHAINTETA 10JI2KeH:

Osnademu credyrowumu KOMnemeHYusMu:

- CIOCOOHOCTBIO HUCIOJIB30BATh MaTeMaTUYECKNE, €CTECTBEHHOHAYUHbIE U MHKEHEPHbIC 3HAHUS

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

- CIIOCOOHOCTBIO MPO(ECCHOHATBFHO HCIHOJIb30BaTh COBPEMEHHOE TEXHOJOTHYECKOE W

aHAJIMTUYECKOoe 00OpyIOBaHHE, CIOCOOHOCTbIO K TPOBEIACHHMIO HAYYHOI'O HCCIEAOBAHUS U

aHAJIM3Y TMOJIYYEHHBIX MPH ero mpoBeaeHuu pe3yabratoB (OI1K-2).

3namo:

— OCHOBBI TEOpPUM IIEPEHOCA UMIIYJbCa, TeIJla M MAacChl,; MNPUHIUNBI (UZUYECKOTO
MOJIEIMPOBAHUS IIPOLIECCOB; OCHOBHBIE YPABHEHUS ABUKEHUS KUIAKOCTEH; OCHOBBI TEOPUHU
TEIUIONEepeIaun; OCHOBBI TEOPUU MacCOIepelaud B CUCTEMaX CO CBOOOTHON U HEMOIBUKHOU
rpaHued pazzgena ¢a3; TUIMOBBIC MPOLECCHl XMMHUYECKONW TEXHOJIOTMH, COOTBETCTBYIOILIUE
anmnaparbl U METOJbl UX pacyeTa;

— METOJIbl IOCTPOEHUSI SMIIMPUUECKUX U TEOPETHUYECKUX MOJIENEH XUMHUKO-TEXHOJIOTHYECKUX
MIPOIIECCOB;

— OCHOBHbBIE PUHIIMIIBI OPTaHU3ANHU IPOLECCOB XUMUUECKON TEXHOJIOTHH.

Ymemy:

— ONpEAeNATh XapakTep ABMXKEHUS )KUAKOCTEHN U ra30B; OCHOBHBIE XapaKTEPUCTUKH MPOLIECCOB
TEIUIO- M MaccoNepeqaud; pacCYUTHIBATh MapaMeTpbl W BBIOMpaATh amnmaparypy A
KOHKPETHOTO TEXHOJIOTMYECKOTO MPOLIECCa;

— PacCUYUTHIBATH OCHOBHBIE XapaKTEPUCTUKH XHUMHKO-TEXHOJIOTHUYECKOTO Mpoliecca, BHIOUPATh
palMOHANIBHYIO CXEMY

Braoemy:

— METOJIaMU TEXHOJIOTMYECKUX PACUE€TOB OTAEIbHBIX Y3JI0B U JETajed XUMHU-YECKOTO
000pyIOBaHNUS;
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— METOoAdaMH ONpCACIICHUA panruoOHaJIBHBIX TEXHOJIOTHUYCCKUX PECKUMOB pa60-TbI
000py/I0BaHNUS;

— METOJaMH aHajli3a M pacueTa NpPOIECCOB B IMPOMBINUICHHBIX ammaparax, BbIOOpa HX
KOHCTPYKIIUH, ONPE/CICHHS TEXHOJOTHUYECKUX MToKa3aTesiei pa-00Thl armapaTos..

3. KpaTkoe copepxxanue QTMCUMILIAHBI

Paznen 1. 'uagpoannamMuyeckne npouecchbl M aNnapaTbl XUMHUYECKOH TEXHOJIOTHH.

1.1. Brenenue B nuctuminHy. OCHOBHbIC TOHSATHUS U ONPEICICHHUS.

[Ipenmer mucuummHbl  «lIpomeccel W anmapaTbl XUMHYECKOW  TEXHOJIOTHW».
Knaccudukamuss  mpormeccoB.  HempepblBHBIE W NMEPUOJWYCCKUE,  CTAllMOHAPHBIE |
HECTAIMOHAPHBIE MTPOLECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH TIPOILIECCOB M OOIIME TPHHIUIBI pacueTa anmnaparoB
XUMHUYECKON TEXHOJIOTHH.

Kunkoctu u rasel. Knaccubukamus xuakocteit. MneanpHas xuakocts. KamnenbHbie U
yopyrue Kuakoctu. Cuilbl, JCHCTBYIOIIME B JKHIKOCTA: MAacCOBBIE W TOBEPXHOCTHEHIE.
Hamnpsbkenus B )KUJIKOCTSX U Ta3ax (TaHTeHIIMAIbHBIE U HOpMabHbIe). CBOMCTBA )KUIAKOCTEH.

Monens HenpepbIBHOM cpenbl. [loHsaTHe pU3nyecKoro 3neMeHTapHoro oobemMa.

1.2.  OCHOBBI TEOpHUHU MEPEHOCA.

OCHOBBI TEOpHUH SBJICHHI MEPEHOCA: aHATTU3 MEXaHU3MOB, MOJICJTUPOBAHMS U Pa3padOTKH
0000IIEHHBIX METOJIOB pacueTa THAPOMEXaHHYECKUX, TETJIOBBIX U MacCCOOOMEHHBIX MPOIECCOB
u anmapatoB. (DEHOMEHOJIOTHYECKHE 3aKOHBI TIEPeHOCa HWMITYJIbCa, MAacChl W JHEPTIHUH.
MouekynspHbplii M KOHBEKTHBHBIM mepeHoc. OOmue 3akOHOMEPHOCTH THIPOJMHAMHKH,
TEIUIONepeayd M Maccomepenadd. B3anMocBsA3b 3THX MPOLECCOB B MPOMBINUIEHHOU
anmnapatype. Posb siBJIeHUI epeHoca NPy XUMHUYECKUX ITPEBPAIICHUX.

MarepuanbpHble W DHEpreTuyeckue (TEIJIOBbIC) OallaHChI; OMPEIEICHHE MacCOBBIX
IIOTOKOB W DSHEPreTHMYECKHX 3aTpar. YCJIOBUS PABHOBECHS M ONPEIECICHHUE HANPAaBICHUS
nporeccoB mnepeHoca. OOmuMiA BUI ypaBHEHHH CKOPOCTH TPOIIECCOB; ABWKYIIUE CHIIBI W
KHHEeTHYecKue KodpPuuuenTsl. JIuMuTHpyomume cTaanu.

1.3. T'mapocraruka.

Jubdepennnansupie ypaBHEHHUsI paBHOBecHs Oinepa. Ilokosmmascss >KHAKOCTh IO
neicTBUEM CUIIbl TskecTH. OCHOBHOE ypaBHEHHE T'MAPOCTAaTHKHU. IIpakTnueckue npuioxeHus
OCHOBHOT'O YPaBHEHUS TUAPOCTATUKH.

1.4. T'maponuHamuka.

bananc cun  npu  ABMOKEHUHM  BS3KOM  HECKHMMAEMOM  JKMAKOCTH. YPpaBHEHHUE
HEPa3pbIBHOCTH (CIUIOIIHOCTH) MOTOKA. YpaBHeHHne HaBbe-CTokca U ero pU3n4ecKuii CMbICI.

[Togo6HOe mpeobpazoBanue ypaBHeHus HaBbe-Crokca. bespazmepHble mepeMeHHbIE -
KpUTEpUU TUApPOAMHAMUYecKoro nonodus (Dinepa, PeitHonpaca, @pyna, TOMOXPOHHOCTH), UX
¢busznueckuil CMBICT; TapaMeTpuueckue KpuTepuu. KpurepualibHOE YpaBHEHHE JIBUKCHUS
BSI3KOM KUJKOCTH.

VYpaBHeHue nBWKEHHS Oinepa. DHepreTudyeckuil OanaHC CTAllMOHAPHOTO JBIKECHUS
UJCANbHON XUIAKOCTH. YpaBHEHHME bepHymnM [ HACaNbHON M PEaJbHOM KUAKOCTH. Ero
MpaKTUYECKUe TMPUIOKEHHUS (ucTtedeHue xuakocted, TpyOka Iluto-Ilpanarns). IlpuHIumns
U3MEpeHusi CKOpOoCTei W pacXxoJ0B  JKUAKOCTH  JAPOCCENbHBIMH  Tpubopamu U
MMHEBMOMETpUYeCKUMHU TpyOkamu. OmpeneneHUe pacxoJI0B MPHU HUCTEYCHHUU KXUAKOCTEH depes
OTBEPCTHS WM HACAJIKH.

lMunponuHamMudeckue pexkuMbl ABIKEHUS )KUIKOCTEH: IaMUHAPHBIN U TypO yICHTHBIM.

Uucno PeliHonbaca W €ro KpUTHYECKHE 3HA4YeHHMs. MexaHu3Mbl JTaMUHApHOTO H
TypOynentHoro tedenuid. [lonstue TypOyneHTHOCTH. IIpencraBieHus o TUAPOIUHAMUYECKOM
MOTPAaHUYHOM CJIO€ NP TEUSHUH 110 TPyOaM U KaHallaM U IpU 0OTEKaHUH TeJ.

Pacyer gmamerpa TpyOONMpPOBOJOB U ammapaTroB; BBIOOP CKOpPOCTEH TIOTOKOB U
ONTUMATIFHOTO TUaMETpa TPyOOIIPOBOIOB.
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Pacrnipenenenne ckopocrteil o paauycy TpyObl OCTOSTHHOTO CEYCHHS MPH JIAMUHAPHOM
CTallMOHAPHOM TEUEHUHU.

Teuenne B TpybOax u kaHanmax. Omnpenensionuii monepevHslii pa3mMep MoToKa B KaHaJlaX
MIPOU3BOJILHON (POPMBI: THUPABIMUECKUI painyc, SKBUBAJICHTHBIN JHaMETp.

I'mppaBinueckoe CONPOTUBIICHUE NIPU TEUEHUU KUJIKOCTEH M ra3oB. Pacuer nmoreps Ha
Tpenue (ypaBHeHue [lapcu-BelicObaxa) m Ha MecTHble comnpoTuBiieHUsA. COOTHOIICHHUS W
HOMOTpaMMBbI JJIsi pacueTa Kod(pQuimeHta TpeHUs. 3aBUCUMOCTH MEXIY pacxoJoM U
nepernagoM JaBieHus. Pacuer Hamopa i HepeMELIEHMs] KUAKOCTEH Yepe3 CHUCTEMY
TpYOOIIPOBOJIOB U amIIapaToB.

1.5. Ilepemenienue xKUAKOCTEN.

[lepememienue XUAKOCTEH C MOMOMIIBIO MAIIMH, MOBBINAIOMNX AaBleHHe. OObeMHbIE
(mopIIHEBbIE, POTAL[MOHHBIE U JIp.) U JUHAMUYeCKHe (LEHTPOOEk HbIE, OCEBbIE U Jp.) HACOCHI.
OcHoBHBIE TIapaMeTpbl pabOThl THUAPABIMYECKUX MAIlMH: POU3BOJUTENIBHOCTh, HAIop,
morrHocTh, KIT/I.

Pacuer Hanopa u notpe0IisieMoil MOIIIHOCTH; MOA00P ABUTATENS K Hacocy. OnpesaeneHue
JOTYCTUMOM BBICOTHI BCAChIBAHUS. SIBI€HNE KaBUTALlUU U €T0 MPEeA0 TBPALCHHE.

OcoOeHHoCcTH pabOThl, CONOCTaBJIEHHWE W 00JaCTH TNPUMEHEHUS OCHOBHBIX THIIOB
HACOCOB - IIEHTPOOEKHBIX, HOPIIHEBBIX (MTyHXKEPHBIX) U Jp. CBsA3b Hanopa, MoutHocTu U KI1/]
C TPOU3BOJUTEIHHOCTHIO (XapaKTEPUCTUKU HAacocoB). PaboTa HAacocoB Ha ceThb M MX BHIOOD;
perynupoBaHue MPOU3BOIUTEIHHOCTH.

Pa3nen 2. TenuioBbie nmpoueccsl U annaparbl XMMHUYECKON TEXHOJIOTHH.

2.1. OcHOBHBIE NOHATHUS U ONPEJCICHNS B TEIJIONEpeaaye.

OcCHOBHBIE TEIUIOBbIE MPOILIECCHl B XMMHUUECKON TEXHOJIOTUU: HarpeBaHUE U OXJIaXK]IEHUE,
KOH/JICHCALIMsI TapOB U UCIIAPEHUE )KUIAKOCTEH.

CranuoHapHbIA U HECTAIIMOHAPHBIN MEPEHOC TEIUIOTHL. TeMneparypHoe MoJje, TPagueHT
TeMIEPaTypbl U TEILUIOBOM MOTOK; TEIUIONEpPEAAYa U TEIooTAa4a. TeMnepaTyponpoBOJHOCTb —
TETTIOMHEPLIMOHHBIE CBOMCTBA CPEBI.

2.2. Ilepenoc sHepruu B hopMe TemIOThI.

TennoBoit OanaHC Kak YacTHBIA clydall sHepreTmdeckoro Oananca. OmpeneicHue
TEIUIOBOM HArpy3KH amnmapara Ipu W3MEHEHUH U 0e3 HM3MEHEHUS arperaTHoro COCTOSHUSL
Pacxon Temmonocurenei.

HuddepenunanbHoe ypaBHEHHE IMepeHOca JHEPruu B (QOpMe TEIIOThl, ypaBHEHUE
dypre-Kupxroda u TemonpoBoIHOCTH.

CrauMoHapHBI MEPEHOC TEIUIOThl 4Yepe3 IUIOCKME U LWIMHIPUYECKUE CTEHKH.
CoueraHre MeXaHHU3MOB [IEPEHOCA TEIJIOTHI (TEIIONPOBOAHOCTH, KOHBEKIIMH, U3JIy4CHUs).

KonBekTuBHbBIII nepeHOC TemoThl. be3pazMmepHbie nepemeHHble — yucia Hyccenbra,
[Tekne, [Tpanntns, I'pacroda, @ypre. Pacuer ko3 PuiineHTOB TEIIIOOTAAUN TPU BBIHYKICHHON
U €CTECTBEHHOW KOHBEKIIHUH.

TermooOMeH mpu U3MEHEHHH arperatHoro coctosHus. Konaencamus mapos. @opmyna
Hyccenbra. TennooOMeH mpu KUIEHUH.

PannantHblil TemnonepeHoc. B3aumHoe wu3nydeHue Ten. PaauMaHTHO-KOHBEKTHMBHBIN
IIEPEHOC TEIUIOTHI. Pacder moTepp TEIUIOTH annapaTaMd B OKPY)KAIOLIYIO Cpely W TEIJIOBOU
n3ossui. OCHOBHOE ypaBHEHUE TEILIONEPEAAYN.

2.3. Temonepeiaya B HIOBEPXHOCTHBIX TEMIO0OMEHHUKAX.

Tennomnepenaya B MOBEPXHOCTHBIX TEMJIOOOMEHHUKAX. AJJIMTUBHOCTh TEPMHUUYECKUX
conpotusiieHni. CpeqHss ABWKYLIas cuia Temonepenadn. OnpeneseHne cpeqHe IBUKyIIeH
CWibl B anmaparax pa3jiu4yHbIX KOHCTPYKIMH. B3auMHoe HampaBieHHE ABUKEHUS
TEIJIOHOCHUTENEH. PacueT moBepXHOCTH TEMI00OMEHHHUKOB.

CrnocoObl mMoABOAa M OTBOAA TEIUIOTHI B XUMHUYECKOW TexHoyioruu. TpebGoBaHus,
npeabaBisieMble K TerioHocuTenssM. OOorpeB BOJASHBIM TapoM, BBICOKOTEMIEpaTypHBIMU
OpPraHMYeCKUMHU TEIUIOHOCUTEISIMHM, TONOYHBIMHM Ta3amu. CrocoObl 3iekTpooborpea. OTBOJ
TEIUIOTHI BOAOH, BO3AYXOM U HU3KOTEMIIEPATYPHBIMHU TEIIOHOCUTEISIMHU.
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TennmooOMenHble anmaparbl; uX Kiaccu@ukanus. OCHOBHBIE THIIBI TOBEPXHOCTHBIX
TEINIOOOMEHHUKOB ~ (TpyO4arhle,  IUIaCTUHYATHIE,  amlaparsl ¢  [EPEeMEIIUBAIOIINMU
ycTpoiicTBamMu U T.1.) CMecHTeIbHbIE TEINIOOOMEHHUKH: TPaJUpPHHU, KOHACHCATOPHI CMEIICHHUS.
Bbi0op onTuManbHBIX KOHCTPYKIMH M YCIOBUH SKCIUTyaTallMd TEIJIOOOMEHHBIX amnmapaTos.
OCHOBHBIE TEHJCHIIUN COBEPILICHCTBOBAHUS TEIUNIOOOMEHHBIX aIlapaToOB.

Paznen 3. Ilpomecchl M anmaparbl pa3jejieHHsl TOMOTeHHBIX CHCTeM (OCHOBHbBIE
Macco00MeHHbIe MPoLecChl).

3.1._OcHOBHBIE IOHATHS U ONPEJEIICHUS B Maccolepeiaye.

Knaccugpukamuss mpoueccoB maccooOMeHa. (OCHOBHBIE TIOHSTHS W OTPEACICHUS.
[Ipomecchl co cBOOOAHON M (PUKCHPOBAHHOW TpaHUICH pa3nena ¢a3 u ¢ pazaeistoniei (aspl
neperopoakoit (Memopanoii). Hocurenu u pacnpenensiembie BemectBa. CrocoObl BhIpAKEHUS
cocTana (a3.

OU3NKO-XMMHUYECKUE OCHOBBI MacCOOOMEHHBIX MpolieccoB. PaBHOBECHbIE YCIOBHUS U
OTpeJiefiecHue HampaBlieHUs IepeHoca BemiectBa u3  (assl B ¢a3y. KosapduureHts
pacnpenenenus. [lonsarue o macconepeaaye 1 MacCoOTauE.

KoHueHTpaunonHoe nosue, rpafieHT KOHUEHTPaluyu, OOIui U yIelIbHbIH OTOK MacChl.
MounekynspHas 1upPy3ust B )KUIKOCTSIX, razax (mapax) U TBEpJbIX Telax.

3.2. MexaHHu3MBbI IEPEHOCA MACCHI.

VYpaBHEHNE HEPA3PHIBHOCTH IS IBYXKOMIIOHEHTHOH CHCTEMBI.

HuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEHOCa MAcChl B OMHAPHBIX Cpeax.

Jnddy3MoHHBIN NOTrPaHUYHBIN CIIOH; MPOQMIN KOHIIEHTPALUK U CKOPOCTEN B IOTOKAX.

Koadunmentst maccooTnaun. OCHOBHBbIE MOJEIbHBIE MPEICTABICHHUS O MeEXaHU3Me
MaccoOTJauu.

MopenupoBanue KOHBEKTHUBHOTO MaccooOMeHa. Ymcna Hyccenbta, Ilekne, [Ipanaris,
®ypbe U JIp., UX PU3NIECKUIM CMBICII, aHATIOTHH C TETUIOBBIM NMOA00HEM MPUMEHUTENBHO K Ta3am
u xuakocTsM. Pacuer kod>p@uIMEHTOB MaccooTnaud B ammapaTax pa3iHYHbIX THUIOB IO
YpaBHEHHUSAM ¢ Oe3pa3MepHBIMU EPEMEHHBIMH.

Macconepenaua. OcHOBHOE ypaBHeHME Maccorepenayu. COOTHOIIEHUE MEXITY
ko3duimenTaMu  mMaccomepenayd M MacCOOTAaud, aJAUTHBHOCTH  TU(DPY3HOHHBIX
conportuBiieHnil. MHTeHCHUKaus Macconepenadyd MyTeM BO3JEHCTBUS Ha JMMUTHUPYIOUIYIO
CTaJIuIO.

Bnusinue ycnoBuil (Temmeparyphl, JaBJICHHS, KOHIEHTpaluil) Ha HalpaBJICHUE
MaccolepeHoca Ha mpuMepax adbcopOInm; MPUHIIUITBEI BEIOOpa aOCOPOCHTOB.

3.3. ®a30BOE paBHOBECHE.

MartepuanbHblii OanaHCc HENPEPhIBHOTO YCTAHOBUBLIETOCS Mpolecca MpU PazIUYHbIX
croco6ax BeIpAKEHHsI COCTaBOB (pa3 M UX pacxo/0B; ypaBHEHUS pabOUMX JIMHUH.

[IpenenbHble  KOHLIEHTpALMM  pacOpeleNsseMoro KOMIIOHEHTa B  OTAAlIIed U
u3BieKamomend (azax Aad OPOTUBOTOYHBIX MpOIEccOoB. MakcHMajabHO BO3MOXKHAsl CTEIEHBb
W3BJICYEHUS, MUHUMAJIBHBIA U ONITUMANIBHBIN pacXo bl U3BIEKaromen (asol.

3.4. Metoab! pacuéra pa3MepoB MacCOOOMEHHBIX KOJOHHBIX alapaTosB.

Pacyer mnomepeuHoro cedyeHusi (AMaMeTpa) KOJOHHBI; MPENENbHO JIOMYCTHMas U
HKOHOMHYECKHU ONTHMAaJIbHAsi CKOPOCTHU CIJIONIHOM (ha3bl.

PanmoHnanbHbI BEIOOp B3aMMHOTO HamNpaBlIeHUS ABMKEHUS (a3 U OpraHU3aliu MOTOKOB
B MacCOOOMEHHBIX ammapaTax. PacueT MacCOOOMEHHBIX MPOIIECCOB M ammapaToB sl CUCTEM C
OJIHUM pacripenensieMbiM KoMIoHeHTOM. OCHOBBI pacueTa BhICOTHI MaCCOOOMEHHBIX amapaToB
C HEMpephIBHBIM U CTYIEHYaThIM KOHTAKTOM ¢a3. /[Ba OCHOBHBIX METOJa pacyera: Ha OCHOBE
KO3 PUIIMEHTOB Maccolepelayd U Ha OCHOBE MOHATHUS TEOPETUYECKOH CTYNEeHM pa3/ieleHusl.
[lonsTne yucna eIUMHMIl TMEpeHOca W BBICOTHI €IMHUIIBI nepeHoca. dakrop Mmacconepenayu.
CpenHsis [IBIDKyIIas CWiIa Maccomepefadd. BiusHHE MNpoJ0oTIpHOTO MEepeMelInBaHus Ha
CPEIHIOI JBIDKYILYIO cUiIy Maccomepenaud. Ilpomenypa pacdyera, OCHOBaHHAs Ha OOBEMHBIX
koaduureHTax Macconepenauu. I'paduyecknil 1 aHaNUTHYECKUI METO/IBI pacyeTa.
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Pacuer BBICOTBI MacCOOOMEHHBIX amImapaToB CO CTYIEHYaTbIM KOHTakTOM (a3.
OddexruBHOCTh cTyneHn mo Mapdpu. CBsizp uncia eauHMIl TepeHoca W jokambHoro KITJ]
cTyneHd 1o Mbdpdpu. UMCIeHHBIH pacdyeT «OT CTYNEHH K CTYNEHH» U €ro rpaduueckas
HMHTEpIpPETALUs C UCIIOJIb30BAHUEM «KMHETHYECKOW JTMHUU». YYeT CTpYKTyphl MOTOKOB 1 KII/]
tapenku. OCoOEHHOCTH pacyeTra Tapelb4aThlX KOJOHH HAa OCHOBE IOHSTHUS TEOPETHUECKOU
Tapenku. Yncino AeHCTBUTEIBHBIX U TEOPETHUECKUX TapeloK. DPPEKTUBHOCTD TAPEIIKH.

PannonanbHbIi BEIOOp B3aUMHOTO HalpaBieHUs! ABHKEHUS (a3 U opraHu3aliy IOTOKOB
B MacCOOOMEHHBIX aIlaparax.

3.5. A6copbuusi.

OO0mue TpUHIUIBI YCTPOWCTBA W KIACCH(PUKAIMA anmapartoB JUIsi MacCOOOMEHHBIX
MPOIECCOB B cucTeMax "Ta3(rmap)-kuakocts". OCOOeHHOCTH KOHCTPYKIHI abcopOepoB.

OcHoOBHBIE TUIMBI U OOJACTH TMPUMEHEHHs] aOCOpPOEpOB: HACATOYHBIC M TapesibuaThie
KOJIOHHBI, anmnapaThl CO CIUIOIIHBIM M CEKIMOHHUPOBAHHBIM 0apOOTaXHBIM CIIOEM, almapaTsl C
JMCTIEPTUPOBAHUEM SKUIKOCTH.

Cxembl abCOpOLMOHHO-IECOPOLMOHHBIX YCTAHOBOK C BBIJIEJICHUEM U3BICYEHHOTO
KOMIIOHEHTa W pereHepanuei abcopOeHTa (necopOuuel IpH MOBBILIEHHOW TeMIeparype,
MTOHM)KEHUEM JaBIIEHUS, OTIYBKOW HHEPTHBIM HOCHUTEIIEM).

3.6. ductmmsnus. PexTudukarms.

Paznenenue auctuuisMen >KMJIKUX TOMOT€HHBIX CMecel M CXKIM)KEHHBIX ra3oB; 001acTu
MIPUMEHEHUSI U 0COOEHHOCTH MPOBEIEHUS TPOLIECCOB P PA3TUYHOM JIaBJICHUH.

[TapoxuaKOCTHOE paBHOBECHE JJISI CUCTEM C TMOJHOW W OTPAHMYEHHOW B3aMMHOMU
pacTBOpPUMOCTbIO W €ro  BIMSHHME Ha  BO3MOXXHOCTh  pa3felieHuss  KOMIIOHEHTOB
TUCTUJUTSIIMOHHBIMY MeTo1aMu. Pacuer paBHOBecus /i U€abHBIX OMHAPHBIX CMECEe.

IIpoctass m ¢paknroHHass MEeperoHka; MeperoHka c aeduierMamnueii. MaTtepuanbHbII
OanaHc, pacyeT BbIXOJa MPOAYKTA U €ro CPEIHEro COcTaBa IpU MEperoHKe OMHAPHBIX CMECEH.
CxeMbl ycTaHOBOK. TeruioBble OamaHChl M pacyeT pPAcXOJOB TEIUIOHOCHUTENIEH Mg 3THUX
MIPOLIECCOB.

Pextuduxarnus. POU3NKO-XUMHUUECKHE OCHOBBI M OCOOCHHOCTH YCJIOBHUN IPOBEICHHS
nporeccoB. CXxeMbl YCTaHOBOK JJIsl HETPEPHIBHOM U MEpUOANYECKON peKTudukanuu OMHApHBIX
cmeceil. OcoOeHHOCTH YCTPONCTBA anmapaToB (HacaJOYHBIX M Tapeab4aThIX KOJOHH) U BbIOOpa
pEeKUMOB HMX paboThl Mpu pekThudukanuu (1Mo cpaBHEHUIO C abcopOrmeii). OcoOeHHOCTH
yCTpOIiCTBa U BapuaHThl pabOTHI HcriapuTene 1 1ederMmaTopos.

MonenupoBanue 1 pacueT MPOILIECCOB M allapaToB MpU HEMPEepbIBHON peKTUdUKauu
OouHapHbIX cucteM. OCHOBBI YHCICHHOTO M Tpad0aHATMTUYECKOrO0 METOJO0B. MarepualibHbIi
O6anmanc. PabGoune nuauu. OnpeneneHre MUHUMAIBHOTO U paboyero ¢uerMoBOro 4Yucia.
TemoBoil GanaHc M pacyeT pacxoJoB TeruioHocHuTeneil. [IpUHIMIBI TEXHUKO-3KOHOMUYECKOU
ONTUMM3AIMM TpU pacueTe pabodero (IErMOBOTO UHMCHIA, PAa3MEPOB ammapaTypbl H
sHepreTrueckux 3aTpaT. OCHOBBI pacuera TapenbuaThiX M HACAJOYHBIX PEKTU(PUKAIIMOHHBIX
KOJIOHH.

Paznen 4. Ilpoueccsl U anmapartbl pa3jeieHHs] TeTePOreHHbIX cUcTeM (OCHOBHbBIE
rupoMexaHnyecKue Mpouecchl).

4.1. Paznenenune rereporeHHbix cucrteM. OCHOBHBIEC OHATHS U METOJIBL.

Knaccudukarnuss KUAKHX M Ta30BbIX TE€TEPOTEHHBIX CHUCTEM: CYCHEH3UH, SMYIbCHUH,
TIeHBI, TIBLTM, TYMaHbl. MaTepHalbHbIi 0anaHc MPOIECCOB pa3/IeNieHUs] TeTEPOTreHHBIX CUCTEM.

Onenka 5(}eKTHBHOCTH H BBHIOOP ONTHUMANBHBIX MPOIECCOB U ammapaToB s
pa3fesieHnsl FETEPOTEHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Pa3nenenne XMOKMX M Ta30BBIX CHCTEM B MOJIE CHUJ TsDKeCTH. Pacder ckopocrtei
CBOOOJTHOTO M CTECHEHHOT'O OCAaKJCHUS TBEPAbIX YACTHIl IMIApOoOoOpa3HOM M OTIMYHBIX OT Hee
(opM B 110J1€ CHIIBI TSDKECTH.
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IIponeccel oTcTanBaHUsA U YCTPOMCTBO aNIapaTroB pas3leieHUs CYCIEH3HM, dIMYJIbCUN U
nbulel. Pacdyer moBepxHOCTH OCaKAEHUS U IIPOU3BOAUTEIIBHOCTH OTCTOMHUKOB. Y CTPOUCTBO U
JeWCTBUE IIUKIIOHOB (MIPOCTHIX U OaTapeiHbIX), THAPOLUKIOHOB.

4.3. Teuenue KUIKOCTH YEPE3 HEMOABUIKHBIE 3€PHUCTBIE U TICEBA0OKIKEHHbBIE CIION.

3HayeHne THUIPOJAWHAMHKHN 3€pHHCTBIX CJIOEB B Ipolieccax (MIBTPOBAHUS, TEIUIO- U
MaccooOMeHa, TeTepOreHHOro kKartanu3za u Jp. OCHOBHBIE XapaKTEPUCTHKU OTHX CIIOCB:
JUCIIEPCHOCTD, yAENIbHAs IOBEPXHOCTh, IOPO3HOCTh, SKBUBAJICHTHBIM JUamMeTp KaHaiuoB. Pacuer
TUPABIMYECKOIO COINPOTUBIICHUS Cl0sA. [MApaBIMyecKkoe CONPOTUBIIEHHE CIIOEB HACAIOK
IIPOMBIIIJIEHHBIX MAcCO- U TEMJI00OMEHHBIX anmnapaToB.

Pexxumbl TedeHUs: TOTOKOB B HACaJ04YHBIX KOJIOHHAX. [ 'MapaBInyecKkoe CONpPOTUBIICHUE,
SIBIICHHSI TIOJIBUCAHMSI, 3aXJICObIBAaHNS U HHBEPCHUHU (a3 M pacueT COOTBETCTBYIOIIUX CKOPOCTEH.

l'unponmHamMuka TCEBIOOKWKEHHBIX (KMIsux) cioeB. OOnactb NpHUMEHEHUs
IICEBJI00KKCHHUSI. OcHoBHbIE XapaKTEPUCTHKU TICEB/I00KMKEHHOTO COCTOSIHHUSIL.
IMuapaBnuueckoe conpoTuBieHue. PacyeT ckopocTeit MceBA00KIKEHUS U CBOOOHOTO BUTAHUSA,
BBICOTBI TICEBJOOXKIKEHHOro cyiosi. OAHOPOJHOE U HEOAHOPOJHOE IICEBJIOOKMKEHHUE.
OcoOeHHOCTH TCEBJOOXKMKEHUSI TOJUAMCIEPCHBIX cioeB. [IHeBMO- M TUAPOTpaHCHOPT
3€pHUCTBIX TBEP/BbIX MATEPHAIIOB.

4.4. PunbTPOBAHUE CYCHEH3MM M OYMCTKA ra30B OT MbLIECH.

Crienn¢urka MoBeaeHUs] O0CAZAKOB KaK 3€PHUCTBIX CIOEB: C)KUMaeMble U HEC)KHMAaeMble
ocankd. Buael ¢duabTpoBandbHBIX IeperopoAok. @DakTophl, BIUSIOUIME Ha CKOPOCTh
(buIbTpOBaHUS. OuibTpoBaHNE npu MTOCTOSTHHOU CKOPOCTH buIbTpOBAHMUSL.
DKCIepUMEHTANIBHOE OTpesiesieHne KOHCTAaHT ypaBHEeHMs ¢uuibTpoBaHus. Kiaccudukanusa u
YCTPOICTBO OCHOBHBIX THUIIOB HENPEPHIBHO U TEPUOJUYECKH paldoTalomux (UiIbTPOB U

GUIBTPYIOMUX EHTPUYT.

4. O0beM yueOHOH TUCUMIITIMHBI

Cemectp
Bcero
Bun yaeOHoM paboThI S 6
3E Axan. 3E Axan. 3E Axan.
4. q. q.

OO61ast TPYA0EMKOCTh AUCHHUTIIUHBI 11 396 5 180 6 216
KonTakTHasi paboTa — ayIuTOpHbIE

SAHATHS 4,45 | 160 1,78 64 2,67 926
Jlexumn 1,78 64 0,89 32 0,89 32
[Tpaktnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
JlaGopaTtopusie paboTsl (JIP) 0,89 32 - - 0,89 32
CamocTosiTesibHasi padora 4,55 164 2,22 80 2,33 84

CamMocTosITeIEHOS HU3YUYCHHC pa3ZICiIOB 4,55 164 2’22 30 2’33 84

JIACLIMILTUHBI
Buabl KoHTpOJIA:
IK3aMeH 2,0 72 1,0 36 1,0 36
KonrtakTHas paboTa — mpoMeEXyTouyHas 0.8 0.4 0.4
aTTecTanms 2,0 1,0 0,1
[ToaroroBka K 9K3aMeHy. 71,2 35,6 35,6
Bua uTOrOoBOro KOHTpOJIS: JK3aMeH 3K3aMeH
Beero Cemectp
Bun yue6Ho# paboThl S 6
3E AcTp. 3E Actp. 3E Actp.
q. q, q,
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OO01mast TpyI0eMKOCTh AUCIUTITUHBI 11 297 5 135 6 162

KonTakTHasi padoTa — ayiuTOpHbIe
4,45 | 120 1,78 48 2,67 72

3aHATHS:
Jlexiuun 1,78 48 0,89 24 0,89 24

[Tpaktuueckue 3ansarus (113) 1,78 48 0,89 24 0,89 24

Jlaboparopubie paboTs (JIP) 0,89 24 - - 0,89 24

CamocrosiTesibHas padoTa 4,55 123 2,22 60 2,33 63

CaMocCTOATeIbHOE U3YUSHHUE Pa3/IeoB 4,55 123 2.2 60 233 63

JIACLIMIIIHHBI

Buabl KOHTpOJIA:

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

KoHTrakTHas paboTa — TpOMEXKYTOYHAsS

aTTecTamus 2,0 0,6 1,0 0.3 1,0 0.3

IToaroroBka K K3aMeHy. 53,4 26,7 26,7
Bua nToroBoro KOHTpoJIsi: IK3aMeH IK3aMeH

AHHOTaN U padoyeil mporpamMMe THCHHUIJIMHBI
«O0masi XuMu4ecKasi TEXHOJIOTUsD)

1. Heab nucuuminHbl — (pOPMUPOBAHUE 3HAHUI B 00J1aCTH peaM3alvu XUMHKO-
TEXHOJIOTHYECKUX MPOLECCOB ¢ Y4eTOM (PM3MKO-XHMHUYECKHX 0COOEHHOCTEH NMPOTEKAIIIUX
peakumii, BbIOOpPa ONTHUMAJBHBIX YCJIOBHH peaju3yeMbIX MpOLECCOB, BbIOOpa
3¢ ¢PeKTUBHBIX PeaKTOPOB, NMPHUOOPETEHUS] HABHLIKOB B COCTABJIEHHHM MATEPHAJIBbHBIX H
TEIVIOBBIX 0aJ1aHCOB, B pacyeTe INMPOLECCOB M PEaKTOPOB HAa OCHOBE MATEMATHYECKOI0
MOJEJTUPOBAHMS, TOJYyYeHUs] 3HAHMH B 00JacTH Pa3padOTKU 3IHeprocoeperarommx
XHUMHUKO-TexHoJorn4eckux cucreM (XTC), 60e30TX0AHBbIX H MAJIOOTXOAHBIX TEXHOJOTMH Ha
NpuMepe COBpeMEHHbIX IPOU3BO/ICTB.

2. B pesyabraTre wuU3yYeHHMSs AUCUMILIMHBI O00Oy4YalouUIuiics 1O NporpamMmme
CIeHAJINTETA J0JIKEeH:

O¢nadems cjienyl0OmMMHA KOMIIETEHITUSIMHU
— CIOCOOHOCTBIO HCIIOJIb30BaTh MaTEeMaTUYECKUE, E€CTECTBEHHOHAYYHbIE M WHKEHEpPHBIC
3HAHUS JUIsl peleHus 3a1a4 cBoei mpodeccrnonansHoi aesarenbHoctu (OIIK-1);
3namo:
— OCHOBBI TEOPUHU XUMUYECKHX MIPOLIECCOB U PEAKTOPOB;
— METOJIOJIOTHIO HCCJIEeIOBAaHUSl B3aMMOJCHCTBUS XHMUYECKUX TPEBpAIICHUNA U SBJICHUN
MepeHoca Ha BCeX MaCIITaOHBIX YPOBHSX;
— METOJMKY BbIOOpa peakTopa u pacyéra mnpoiecca B HeMm;
— OCHOBHBIE PEAKIIMOHHBIE MPOLIECCHl U PEAKTOPBI XUMUUECKON 1 OMOTEXHOJIOTUH;
— OCHOBHBIC TMPHUHIIMIBI OpPraHU3alMd XUMHUYECKOTO MPOU3BOJICTBA, €r0 HEePapXUUECKYIO
CTPYKTYPY, METOIbI OLIeHKU 3((HEKTUBHOCTH MPOU3BOJICTBA;
— OCHOBHBIE€ XMMUYECKHE MTPOU3BOCTBA. ;
Ymemu:
— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOTO MPOIIECCa;
— BBIOpATh palOHATBHYIO CXEMY MMPOU3BOJICTBA 33JAaHHOTO MPOJIYKTa;
— OLIEHUTH TEXHOJIOTUYECKYI0 3 (PEeKTUBHOCTH TPOU3BOJICTBA;
— BBIOpaTh 3 GEKTUBHBIN THUIT PEaKTOPa;
— IPOBECTH PACUYET TEXHOJIOTUYECKUX MapaMeTPOB I 3aJJaHHOTO IPOLEcca;
— ONpPENENUTh NapaMeTPhbl HAMTYYIlIeH OpraHU3aliy MPOLlecca B XUMUUYECKOM PEaKTOPE;
Braoemy:
— MeToJamMu aHanu3a 3pGEKTUBHOCTH padOThI XUMUUECKUX MPOU3BO/ICTB;
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— METOJJaMU pacyeTa MW aHajiu3a NPOLECCOB B XHUMHYECKUX PEAKTOpaX, OIpEAeNCHUS
TEXHOJIOTHYSCKUX MOKa3aTeNeH;
— METO/IaMU BBIOOpa XUMUYECKUX PEaKTOPOB

3. KpaTkoe coaepxkaHue I1MCUMILIHHbBI

1.1. OcHoBHBI€ onpe/aeIeHUs] U TOJI0KEHHS.

Xumnueckasi TexHOIOTHsI. OOBEKT XUMUYECKON TEXHOJIOTHH. MexXoTpaciaeBoil xapakrep
XUMHUYECKON TeXHOJIoTUM. Pa3BUTHE XUMHUUYECKUX MPOU3BOJCTB M XUMHUYECKON TEXHOJIOTHHU.
MecTo XUMHUYECKOH TEXHOJIOTHH B IIPOMBINUICHHON chepe M METOI0OB XUMUYECKOH TEXHOIOTUU
B HEXHUMHUYECKUX OTpPACIAX MPOMBIIUIEHHOCTH. CHUCTEMHBI aHalu3 CIOXKHBIX CXeM U
B3aMMOJICICTBHII 3JIEMEHTOB CXE€Mbl — MOHSATUE M coJepkaHue Merona. dusznueckoe u
MaTeMaTH4eCKOe MOIETUPOBAaHUE, ONPEACICHUE U OCHOBHBIE NMOHATHS, UX MECTO B UH)KEHEPHO-
XMMHMUYECKUX HCCIENOBaHUAX W  paszpaboTkax. Mecro W 3HAa4€HHE HATYpHOTO U
BBIYUCIIUTENBHOTO 3KciepuMenTa. CoepaHue U 3aja4il y4eOHOTO Kypca.

1.2. XuMu4yeckoe npou3BojaACTBO.

[TonaTne 0 XWMHUYECKOM MPOU3BOJCTBE. MHOTO(DYHKIIMOHATEHOCTE XUMHYECKOTO
npousBojicTBa. OOmIas CTPyKTypa XMMHUYECKOTO Mpou3BoJcTBAa. (OCHOBHBIE IOJICUCTEMBI
XUMHUYECKOTO TMPOHu3BOACTBA. (OCHOBHBIE TEXHOJIOTHYECKHE KOMIIOHEHTHI XHMHUYECKOTO
MIPOU3BO/ICTBA.

KauecTBeHHBIE M KOJIMYECTBEHHBIE MTOKA3AaTEIN XUMUYECKOTO MTPOM3BOJICTBA: TEXHOJIOTHUECKHE,
HKOHOMMYECKHUE, IKCIUTyaTalluOHHbIE, COLIUATIbHBIE.

1.3. CbipbeBbie pecypchbl, BOa M JHEPrusl B XUMHYECKOM MPOU3BOACTBeE.

Knaccudukaiusi CbIpbeBBIX PECYpPCOB IO pPa3IMUHBIM HpHU3HaAKaM — (pa3oBOMY
COCTOSIHUIO, TPOUCXOXKJIEHUIO, HCTOYHMKaM. MuHepanbHOe ChIpbe (pyAbl U TIOJIE3HBIE
HCKOTaeMbI€), OPraHMYECKOe TPUPOJHOE ChIphe (TOPIOUME HMCKOTAEMBbIC), PAaCTUTEIBHOEC U
KUBOTHOE CBhIpbE, BTOPHUYHOE CBHIPhE — HMX MCIIOJIb30BaHHE M MyTH nepepaloTku. OCHOBHBIE
crocoObl IEPBUYHON 00paOOTKHU CHIPHs (0OOTaIeHNE, OUYNCTKA, TOATOTOBKA K TPAHCTIOPTHPOBKE
u nepepabotke). [loHsATHE, CYIIHOCTP W TIPUMEPHI YIAYyOJEHUS HCIOIB30BAHMS CHIPBA,
KOMOMHUPOBAHUS MPOU3BOACTB U KOMIUIEKCHON NIepepabOTKHU ChIPHSI.
3HaueHWe M UCIHOJb30BAaHUE BOJBI B XUMHUYECKHUX MPOU3BOJACTBAX. VICTOYHHKU BOJBI.
TpebGoBanusi K TeXHOJOrHMYecKoil U ObITOBOM Boje. I[IpoMbliiieHHass MOArOTOBKAa BOJABI U
METO/Ibl €€ OYMCTKH OT mpumecedl. OCHOBHBIE METOJbI KOHTPOJI KayecTBa BOJbL. DKOHOMUS
BOJIONIOTpeOIIeHUs B IPOU3BOCTBE. BO00OOOPOTHBIE CUCTEMBI.

Bunel ¥ HCTOYHHMKHM SHEPrud B XHMHUYECKOM MPOMBINIJICHHOCTH. Macitadbl
noTpebiieHnss U CcrnocoObl yMEHBIICHHsS JHepreTudeckux 3arpar. CyIHOCT, U TNPUMEPBI
pereHepanyy W peKylnepanuud SHEPruud. DHEProTEeXHOJIOTMYECKHWE CHCTEeMbl. BropuuHbie
SHEPreTHYECKUE PECYPCHI.

Pa3nen 2. TeopeTruueckue 0CHOBbI XMMHYECKHX MPOLIECCOB H PEAKTOPOB.

2.1. OcHOBHBIE Onpe/eeHnsl U MOJI0KEeHUS.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKUX npeBpalieHui —
CTEXHOMETpPUYECKHE, TepMOJAMHAMHUYECKUE, KuHeTudeckue. [lokazaTenn  XUMHUYECKOTO
MIpeBpaIEHUs] — CTENEHb MPEBPAIIEHUs, BEIXO NPOAYKTa, UHTErpanbHas u nuddepeHuansuas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIMK U MPEBPAIEHUS] PEAareHTOB.

2.2. XumMu4ecKne nmpoueccsl.

Omnpenenenue. Krnaccupukanus XUMUYECKHX MPOIECCOB MO PA3NUYHBIM NMPU3HAKAM —
XUMHYECKUM (BHJ XUMHUYECKOW peaklUd, TEePMOJMHAMUYECKHE XapaKTEePUCTUKH, CXeMa
npeBpalleHuil) 1 Gpa3oBbIM (UUCIIO U arperaTHoe cocTosiHue (a3).

I'omorenHsIit xumMuueckuil nporecc. OnpeneneHrue U nNpuMepsl. BiusHue XUMUYECKUX
MIPU3HAKOB M YCIIOBUI MPOTEKAHUs Mpollecca Ha ero nokazarenu. CrocoObl MHTCHCH(PHUKAITUH.
[TonsiTne onTUMaNbHBIX TeMmieparyp. ONTUMaNbHBIE TEMIEpaTypbl Ui OOpaTUMBIX U
HEOOpaTUMBIX SK30- U IHIOTEPMUYECKIX PEAKIIHIA.
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I'ereporennsplil (HeKaTaAIMTUYECKUM) XUMHUECKUi npouecc. OnpeneneHue U MpUMEpHI.
CrpykTypa mporecca u ero cocramisitomue (ctaauu). Habmomaemas CKOPOCTh XUMHUYECKOTO
npeBpameHus. O6nactu (peXUMBI) TPOTEKAHUS MPOIIECcca, IUMHTUPYIOMIAS CTa U

I'ereporennslii xuMuuyeckuil mpouecc 'ra3 (KuIKocTb) - TBepaoe". OOOcHOBaHUE,
MOCTPOCHUE U aHAIM3 MaTEeMAaTHUUYE€CKOW MOJIEIH Uil peaKIuil ropeHus (MOJENb ""CKUMArOIIascs
chepa") m TOmMOXMMHUYECKOH (Moaens "c HeB3aumozaelcTByrommM siipom'). HaOmromaemas
CKOPOCTb IIpEBpAllEHUsl, BpeMs MpEBpallleHUuss U NyTH HMHTEHCU(UKALMUU IS Pa3IndHbIX
oOacTeil mpoTeKaHus Mmporecca.

I'ereporennslii XxuMuyeckuil mpouecc '"raz (KUAKOCTb) - *KuAKocTh". OOOCHOBaHUE,
IIOCTPOCHUE M aHaIM3 MareMaTudeckod mojenu. HaOmromaemass CKOpOCTb MHpEBpALICHUS U
oOmactu mpoTtekanus npouecca. [lyrn nHTeHCHUKaiy U pa3InIHbIX PEeKUMOB IPOLIECcCa.
Karanutnueckuit nmponiecc. Onpenenenue, kiaccupukanus, mpuMepbl. [ eTeporeHHbIN KaTann3
Ha TBepJoM KaTaiuzarope. OOOCHOBaHME, MOCTPOEHUE U aHAJIU3 MaTeMaTHYECKOW MOJENu Ha
KaTaJUTHUYECKOM MOBEPXHOCTH M B MOPUCTOM 3epHE Karanuzaropa. Habmomaemas ckopocTh
npeBpaleHuss M oOnactu mnpoTekaHus mnpouecca. CTeneHb HUCHOJIb30BAHUS BHYTPEHHEH
noBepxHocTU. [1yTn uHTEeHCHpUKAIK KaTaTUTHYECKUX MPOI[ECCOB.

2.3. XumMnueckune peakTopsl.

Onpenenenve M Ha3HAYeHUE XHMHYECKOTO peakTopa. PeakTopbl B XHMHYECKUX U
HEXUMMYECKUX OTpacisix MpOoMbIIUIeHHOCTH. OO030p TUIOB XHMHUYECKUX PEAKTOpPOB, HX
CTPYKTYpHBIE DJIEMEHTHl (peaklHMOHHAas 30HAa, YCTPOMCTBa BBOJAa W BBIBOJAA, CMEIIEHUS,
pasfesieHuss U paclpeesieHus: MOTOKOB, TEIIO0OOMEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOLECCHl U
SIBIICHUSI B HUX.

CucremaTu3aius MpoleccoB B XMMHMUYECKOM pEakTope Mo MacmTaly MX MPOTEKaHUS:

XMUMHYECKas peaklus, XUMUYECKHIl TMpolecc B JJIIEMEHTapHOM 00beMe, IMpOLEecchl B
PEaKIMOHHOM 3JIEMEHTE M B PEaKTOpe B LIEJIOM, UX B3aUMOCBSI3b M HepapXuUiecKas CTPYKTypa
MaTeMaTH4eCcKOH Mojenu mpoiecca B peakTtope. [Ipumepbl mpoiieccoB B pa3iUyYHBIX BUAAX
XUMHUYECKUX PEaKTOPOB.
Knaccudukanus mpoiieccoB B peakTopax IO pa3IUYHbIM IpU3HAKaM - BUJ XUMHUYECKOIO
mpolecca, OpraHu3anusi MOTOKOB pEareHTOB (CXema [JBMIKEHHUS PEreHTOB Yepe3 peakTop,
CTPYKTYypa MOTOKOB B PEaKIIMOHHOW 30HE), OpraHU3aIus TEIJIOBbIX OTOKOB (TEIIOBOM PEKUM,
cxeMma Terioo0MeHa), CTallMOHAPHOCTh Ipolecca.

O6ocHOoBaHME M TOCTPOEGHHE MaTeMaTHMYeCKOM MoJenu TMpolecca B peakTopax
Pa3IMYHOIO TUIA KaK CUCTEMbl YPAaBHEHUN MAaTE€pPHaIbHOTO W TEIUIOBOrO OalaHCOB Ha OCHOBE
JAHHBIX O CTPYKType IOTOKa, XMMUYECKUX IMPEBPALEHUSAX, SBJICHUAX IepeHoca Terjaa u
BelleCTBA M UX B3aumojeiictBuu. Cucrematuzanus U Kilaccu(UKaUg MaTeMaTHYECKUX
MoJeliel MPOIIecCOB B PEaKTOpax.

N3otepmuueckue mporecchl B XUMUYECKOM peakTope. BiusHue CTpyKTypbl MOTOKa
(umeanbHOE CMEIIEHHME M BBITECHEHHWE), CTAllMOHAPHOCTU TMpoiiecca (MPOTOUHBIA U
MEePUOIUYECKHIT), TapaMeTPOB U YCIOBUN MPOTEKaHUs Mpolecca (TemMmnepaTypa, KOHIEHTpaIus,
JaBJieHue, 00beM PEaKIIMOHHOM 30HbI, BpeMsi), BUAa XUMUYECKON peakiuu (IpocTasi U CIOXKHas,
oOpatumasi U HeoOpaTUMas) W €€ MapaMeTpoB Ha MPOQUIM KOHIEHTpAMM U TMOKa3aTelu
mporecca B peakrope (CTeNeHb MPEBPAIECHUs, BBIXOJ NMPOJYKTa, CEIEKTHBHOCTH IpOIEcca).
OcHoBBbl pacyera mnpouecca B peaktope. ComoctaBieHne 3((EeKTHBHOCTH TPOLECCOB B
peaKkTopax, OMMChIBAEMbIX MOJIEISIMHU HJICATbHOTO CMELICHHS] U BBITECHEHUSI.

HewnzorepMmuueckue npoueccsl B XMMHYECKMX peakTopax. OpraHumsanus TEIUIOBBIX
MIOTOKOB M PE&KMMOB B XUMHUECKUX peakTopax. PacnpeneneHue reMnepaTypbl, KOHIEHTPALUHI 1
CTEIICHH TPEBpAIlCHHs B PEAKTOPE B PEXKHMMax MICAIbHOIO CMEIIEHUS M BBITECHEHMS,
anuabaTHyeckoM U C TemiooOMeHOM. CBsi3b TeMIlepaTypbl M CTENEHHM IIpeBpallleHUs B
anuabatndeckoM rmpouecce. ComocraBieHHEe ¢ HM30TEPMUYECKUM pexuMoM. Yucio wu
YCTOMYHMBOCTB CTAL[MOHAPHBIX PEXKMMOB B PEAKTOPAX MI€ATBHOTO CMELICHMSL.

2.4. IIpomMbIlICHHbIE XUMHYECKHE PEAKTOPbI.
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Ha koHKpeTHBIX mpuUMepax MNPeIMETHO PAaCCMATPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI
JUTsl TPOBEACHUS] TOMOT'€HHBIX, TETEPOTC€HHBIX U KATAIUTUYECKHUX MPOIECCOB — TUIIBI PEAKTOPOB,
KOHCTPYKTHUBHBIC XapaKTEPUCTHKU U OCOOCHHOCTH peXuMa, 001aCTH UCTIOIB30BaHUSI.

Pasnen 3. Xumuveckoe npon3BoJACTBO, KAK XHMHKO-TE€XHOJIOTHYECKAsl CHCTEMA.

3.1. CTpyKTypa M onucaHNe XMMHUKO-TEXHOJIOTH4€eCKOH CUCTEMBbI.

XUMHYECKOE IMPOU3BOJACTBO Kak XUMMKO-TexHojorudeckas cuctema (XTC). Ilonstue
cucteMbl U XTC. Cocrap XTC: »meMeHTH, CBSI3M, MNOACUCTEMBL. OjemeHTsl XI1C,
KJIacCU(UKAIUs TI0 BUIY MPOIECCOB M Ha3HadeHUI0. TexHosorndeckue cBsizu deMeHToB XTC
(noroxm). IlocnenoBarenpHas, NapaienbHas, pPa3BETBICHHAs, IOCIEIOBATEIbHO-00BOIHAS
(baiitac), oOpaTHas (PEIMKIT) TEXHOJIOTHYECKUE CBSI3H. MIX CXeMbI M Ha3HAYCHUE.

Omnucanne XTC. Buast moneneit XTC - onucarensHeie U rpadpudeckue. OnucareabHbIe
MOJENU - XUMHYECKas CXeMa M MaremaTudeckas wmojaenb. ['paduueckue moxpenu -
(yHKIMOHANBHASA, TEXHOJIOTHYECKasi, CTPYKTypHas ¢ JApyrue (CIeHHaIbHbIE) CXEMBbI.
Haznauenue, npumeHeHue U B3aUMOCBSI3b MOJEIEH.

3.2. Anamus XTC.

[Tonsarue, 3amaun u pesynbTaThl aHanuza XTC - coctosane XTC, maTepualbHBIA U
TEIJIOBOM OajlaHChl, IOKAa3aTeNIn XUMHUYECKOTO MPOU3BO/ICTBA.

Cpoiictea XTC kak CHCTEMBI: B3aUMOCBSI3aHHOCTh DPEKHMOB DJIEMEHTOB, pa3ndue
ONTHUMAIBHOCTH JJIEMEHTAa OJMHOYHOTO M B CHCTEME, YCTOWYHMBOCTh M CYIIECTBOBAaHHWE
CTAIMOHAPHBIX PEKUMOB U JIp.

MartepuanbHblii U TETUIOBOM OanaHchl. MeTo/IMKa COCTaBJIEHUS U pacueTa MaTepHalIbHbIX
n temioBbix OamancoB XTC um ee moacucrem. OcoOeHHOCTH pacuera OajllaHCOB B CXeMax ¢
perukiioM. @opMBI TIpeICTaBIIeHUs 0ATaHCOB (TAOIHIIBI, TUATPAMMBI U Jp.).

MartepuanbHblii  OamaHc Uil  MAacCOOOMEHHBIX W PEaKUUOHHBIX  DJIEMEHTOB.
Hcnonb3oBaHWE CTEXMOMETPUYECKHX, TEPMOJMHAMUYECKMX M Mex(pa3HbIX O0aJaHCOBBIX
cooTHoeHuH. CTeneHb NCIOJIb30BaHNUs ChIPHEBBIX PECYPCOB.

OHTABIUUHBINA, YHEPTETUUECKHUI (110 TTOJTHOW SHEPTUH) U IKCEPreTUUYCCKUN OanmaHChl U
KIIJI. Ix comocraBieHne U UCrojab3oBanue B anamn3e X 1TC.

3.3. Cunre3 XTC.

[Tonsatue wu 3amaum cuHTe3a XTC. OcHoBHbie dTambl pazpadotkn XTC. Pomb
MaTeMaTHYECKHUX U 3BPUCTUUYECKUX METOIOB.

OcHoBHble KoHUenuuu mpu cuHrese XTC: MOIHOE HCMOJNIB30BAHUE CHIPHEBBIX U
SHEPreTHYECKUX PECYpPCOB, MUHUMU3AIIMS OTXOI0B, ONITUMAJIbHOE UCIIOJIb30BAHUE allapaTyphl.
Ux copepxkanune u crnocoObl peanuzauud. KoMOMHUPOBAaHHBIE MPOU3BOJACTBA, COBMEIICHHbBIC
MPOLIECChl, BTOPUYHBIE HHEPreTHUECKUE PECYpChl, SHEPrOTEXHOJOTUYECKUE CHCTEMBI,
nepectpanBaembie X TC, 3aMKHYTbIE, MaIOOTXOIHbIE TPOMU3BOJICTBA - UX MOHATH, 0COOEHHOCTH
U IpUMEHEHUE.

OpHOpOHBIE TEXHOJOTHYECKHE CXEMbl: CHCTEeMa PEeKYIEepaTUBHOIO TEMJI00OMeHa,
CUCTEMa pa3/ieJICHUsI MHOTOKOMIIOHEHTHOM CMECH, CUCTeMa peakTOpoB. OCHOBBI IOCTPOEHUS UX
ONTUMAIILHOU CTPYKTYpPBI

Pasnea 4. [IpomblnieHHbIe XMMUYECKHE POU3BOICTBA.

XUMHUYECKUE MPOU3BOJICTBA PACCMATPUBAIOTCS MPEAMETHO KaK pean3anusi U3y4eHHbIX
TEOPETUYECKUX OCHOB XMMHKO-TEXHOJOTrH4Yeckux npoueccoB U XTC, KOHLENIM MOCTPOECHU
BbicokOd(pextuBHONM XTC. OCHOBHOHM akIeHT Jenaercs Ha (QPU3UKO-XUMHYECKHE OCHOBBI
KOHIIENIIMK TOCTPOCHUSI TEXHOJOTMYECKOW CXEMbl MPOU3BOJACTBA H €ro  MOJICUCTEM.
[IpousBoactBo cepHoil kucnoTel. [Ipon3BoacTBo amMmmuaka. [IponM3BOJACTBO a30THOM KHCIIOTHI.
[IpousBoacTBO cTUpOIA.

Pa3pnen 5. CoBpeMeHHbIe TEHICHIMH B PA3BUTHH XUMHYECKOI TEXHOJIOTHH.

Tekyliee cOCTOSIHUE XUMUUECKOW MPOMBIIUIEHHOCTA B MUPE U TEHACHIIMU €€ Pa3BUTHSL.
[lepcnekTUBHBIE UICTOYHUKH ChIpbs U d3Hepruu. Knacrepuszanus XuMU4ecKON MPOMBILIIEHHOCTH.
CoBmMmeriennble mporiecchl. ['MOKMe W TepecTpanBaeMble TEXHOJOTHYECKHe cxembl. HoBbie
XUMHKO-TEXHOJIOTUYECKHE MPOIIECCHI U CIIOCOOBI MOTYYeHUS MPOAYKTOB. HaHOTeXHOIOTHS.
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4. O0beM yueOHOM THCHHMILINHBI

. 7 cemecTp
Bun yuebHo# paboTh 3E AKaL 1.

OO0uiasi TPy10€eMKOCTb IV CIIUTIJIMHbI 6 216
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2,67 80
Jlexumu 0,89 32
[IpaxTnueckue 3ansrus (113) 0,89 32
JlabopaTtopusie paboTsl (JIP) 0,89 32
CamocrositesibHasi padora 2,33 84
CaMOCTOSATENTFHOE U3YUEHUE Pa3IeIOB JUCITUTUTMHBI 2,33 84
Buja KoHTpOJIA:

IK3aMeH 1 36
KoHTakTHas paboTa — MpoMeKyTOUYHAsl aTTECTALMs 0,01 0,4
[ToaroroBka K 3K3aMeHy 0,99 35,6

Bun yue6Hoit paboTbl 7 cemectp
3E Actp. 4.

OO0u1asi TPy10€eMKOCTb IV CIIUTIJIMHbI 6 162
KonTakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 2,22 60
Jlexknuu 0,89 24
[Tpaktuueckue 3ausatus (113) 0,89 24
JlabopaTtopHusie paboTs (JIP) 0,89 24
CamocrosiTesibHast padora 2,33 63
CamMoCTOsITENIbHOE U3YUECHHE PA3/IETI0B TUCIIUTIIIMHBI 2,33 63
Buja koHTpoOJIS:

JK3aMeH 1 27
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,01 0,3
[ToaroToBka Kk sK3aMeHy 0,99 26,7

AHHOTANUA padoyeil mporpaMmme QM CHUNIMHBI
«Cucrembl ynpasJjieHUs XMMHKO-TEXHOJIOTMYeCKHUMH MPOIecCaMu»

1. Heap nucuMnMHbI — JaTh 0a30BbIE 3HAHUA 110 TEOPUU CUCTEM YIIPABIICHUS XUMHUKO-
texnonoruyeckumu npoueccamu (CY XTII), npuBuTh HaBbIKK U yMeHUs aHanu3a cBorcTB XTI,
KaK OOBEKTOB YIpPaBIEHUS U MPAKTUYECKOTO MPUMEHEHHS TEXHUUYECKUX CPEJICTB YIIPABJICHNUS.

2. B pe3yabrare wu3yYeHHs JAUCHUILIMHBbI O0y4YamIIMiici 1O Mporpamme
CIeIHAINTETA T0JZKEeH:

Obaadoams CIEeqyOIUMU KOMIIETECHIIUSIMHU:
— CIIOCOOHOCTHIO HCIOJIb30BaTh MaTeMAaTUUYECKHE, €CTeCTBEHHOHAyYyHble W WH)KCHEpHbBIE
3HAHMS JUTSI pelIeHus 3a1a4 cBoeit mpodeccronanbHoi aesrensbHocty (OITK-1);

3namo:

— OCHOBHBIE IOHATHUS TEOPUHU YIIPABIICHNUS,

— CTaTUYECKHE U JUHAMHUYECKHE XapaKTEPUCTUKU OOBEKTOB yIIPaBJICHHUS,

— OCHOBHBIE BUBI CHCTeM aBToMaTHueckoro ympasieHus (CAY) u 3aKOHBI peryTHpPOBaHUS;

— tunossie CAY B XUMHUECKOW MPOMBILIJIEHHOCTH;

— METO/Ibl ¥ CPEJCTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOTHUECKUX [TapaMeTPOB;

— ycroiunBocTh CAY;

— OCHOBHbIE TIOHATHS O HenuHeWHbIX CAY, penelHbIX cUCTeMax, JIOTHYECKHX alrOpuTMax
YIOPABICHUS, aIANITUBHBIX U ONTUMAJIbHBIX CUCTEMaX YIPABIICHHUS;
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Ymemo:

— OIpeNeNsiTh OCHOBHBIE CTAaTHYECKWE W JWHAMHMYECKHE XapaKTePUCTUKU OOBEKTOB
yIpaBJICHMUS;

— BBIOMpATh PAlMOHAIBHYIO CUCTEMY PEr'YJIMPOBAHUS TEXHOJIOTMYECKOTO POIIecca;

— OlEeHuBaTh ycToMunBoCTh CAY;

— BBIOMpATh KOHKPETHBIC THITBI TPHOOPOB [t AuarHOCTHKH X TT1.

Braoemy:

— METOoJlaMU TEOpHUM AaBTOMATHUYECKOIO PpErylMpOBaHMs, OpraHM3alMd U pacuéra CUCTEM
ONTUMAJILHOTO YIPABICHUS MPOLECCAMH XUMHUECKON TEXHOJIOTHH.

3. KpaTkoe coaep:kaHue 1UCHUILINHBI

Paznen 1. OcHoBHbIE TOHATHA YNPaBJEHUS XMMHMKO-TEXHOJOTMYECKHMMH
NpoueccamH.

3HaueHue aBTOMATHUYECKOIO YIPABJIEHUS JJIs1 pa3BUTHUS XUMUYECKON MPOMBILIUIEHHOCTH.
OcoOeHHOCTH  yIpaBJIEHHWS XUMHUYECKUM TNPEANPUATHEM U  XUMHUKO-TEXHOJIOTHYECKUM
npoueccoM. TeXHHMKO-?KOHOMUYECKHH A(PQGEKT BHEAPEHUS aBTOMATHU3UPOBAHHBIX CHCTEM
ynpaBieHusi. Poxb cuctem ympaBieHus B oOecrieueHUM O€30MacHOCTH  XUMHUYECKOTO
MPOU3BOJCTBA U OXpaHbl OKpyXkaromieil cpenbl. OCHOBHbIE TEPMUHBI U onipeneneHus. Mepapxus
ynpasneHusi. OCHOBHbIE TPUHLMIBI YyrnpasieHus. Kraccuduxarus cucreMm yrnpaBieHHUs
dynknmoHanpHas ctpykrypa CAY. [loka3zarenu kayecTBa yrnpaBJICHHUS.

Pa3nen 2. OcCHOBBI TEOPHUHM aBTOMATHYECKOI0 YIIPABJICHHS.

Marematnueckue moaenu CAY. Jlunamuueckue xapakrepuctuku CAY. Mcnons3oBanue
onepanuoHHOro ucuucieHus mua ananu3a CAY. TunoBesle JuHaMHUUYECKUE 3BEHbS. BpemeHHbIe
U YacTOTHBbIE XapaKTEpPUCTUKHU. OKBUBAJIECHTHbIE NPE0Opa3oBaHUsl CTPYKTYPHBIX CXEM.
YcroitunBocTh yHEHHBIX CAY ¢ oOpatHOl cBsi3bro. Kiaccudukaiuss U OCHOBHBIE CBOMCTBA
00BEKTOB YyIpaBieHUs. MeTonbl OmpeaeseHus] CBOMCTB 00beKTOB ympaBieHus. OCHOBHBIE
3aKOHBI PETYIUPOBAHUA. Perynsaropbl Ha OCHOBE MCKYCCTBEHHBIX HEMPOHHBIX ceTel. [ludpoBsie
U poOacTHbIE CHUCTEMBbl YyIpaBieHHs. BpiOop 3akoHa peryiupoBaHUsS U OMpeesieHue
ONTUMAaJIbHBIX TAPAMETPOB HACTPOMKHN MPOMBIIUICHHBIX PETYIATOPOB.

Pasnea 3. U3mepeHne TeXHOJOTMYECKMX NMAapaMeTPOB XMMHUKO-TEXHOJOTIHYeCKOro
npouecca.

lNocynapctBenHast cucrteMa MPOMBIIUICHHBIX HPUOOPOB M CPEACTB aBTOMATHU3AIIHH.
OcHOBHBIE TEpMUHBI M ompenenaeHuss Merposnoruud. Meroabl u3mepenuil. Cpezacrsa
W3MEPUTEIIBHOM TEXHUKHM, HX CTaTUYECKWEe M JUHaMudeckue cBouctBa. [lorpemnoctu
u3mepenuit. CiocoObl nepeaayn uHGopMauu Ha paccrosiHue. Opranuzanus JUCTAHIIMOHHON
muarHoctuku  XTII. M3mepeHue OCHOBHBIX TEXHOJOTMUYECKHX I1apaMETpPOB: JABJICHUSA,
TEMIIepaTypbl, pacxoJa U KOJIMYECTBA, YPOBHS KUIAKOCTH M CHIIyYUX MATEpUaIOB, COCTaBa U
(U3UKO-XMMHUYECKUX CBOMCTB BEIECTB.

Pasnen 4. OcHOBbI NPOCKTHPOBAHUS ABTOMATHYECKHX CHCTEM YIPABJICHUA

XHMHUKO-TEXHOJIOTHYeCKMMHU MPOLEeCCAMU.
OcoOennoctu ympasnenus XTII. PerynupoBaHue OCHOBHBIX TEXHOJOTHYECKHX MapaMeTpOB:
pacxojna, AaBieHus, TemiepaTypsl, ypoBHs, pH. Texuuueckue cpeacrBa CAY. OcHOBHbIE
Pa3HOBUIHOCTHU YIPABIIAIOMNX YCTPONCTB. THIIBI, XapaKTEPUCTUKN M PAaCUET MCHOIHUTEIBHBIX
MEXaHU3MOB U pEryaupyromux opraHoB. OpopmiieHne NpOeKTHOTO 3aaHusl Ha aBTOMATU3AIUI0
TEXHOJIOTHYECKOT0 Tpolecca. BeiGop Touek n3MepeHus, KOHTPOJIs, YIpaBIsieMbIX TapaMeTpOB U
YIpaBISAOUMX BO3AeHCTBUM. CTaHIapThl M YCIOBHBIE O0O3HAYEHHs JUIS TEXHOJOIMUYECKHX
cxeM. OcHoBHble cBefieHuss 00 ACY TII B xumuueckoit npomsiiieHHocTd. [Ipumepsr ACY TII
B XMMHYECKOW MPOMBINUIEHHOCTH. OCHOBHBIE BBIBOJBI 10 Kypcy. COBpEMEHHbIE TEHACHLIUU B
paszsutuu CY XTIL

1. O0bém yueOHOH TMCHMIITUHBI
2.

Bun yae6HOM paboThI 8 cemecTp
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3E Axan. 4.

OO0uiasi Tpy10€eMKOCTh IV CHUTIJIMHbI 5 180
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 48
Jlexun 0,443 16
[IpaxTnueckue 3anstus (113) 0,443 16
JlabopaTtopubie paboTs (JIP) 0,443 16
CamocrosiTesbHast padora 2,67 96
CaMOCTOSATENbHOE U3YUEHUE Pa3/IeOB IUCIUIUINHEI 2,67 96
Buja KoHTpOJIA:

IK3aMeH 1 36
KoHnTakTHas paboTa — mpoMeXyTo4Hast aTTeCTalus 0,01 0,4
IToaroroBka K 3K3aMeHy 0,99 35,6

Bun yaeOHo#i paboThI 8 cemectp
3E AcTp. u.

OO0urasi TPy10€eMKOCTb IV CIIUTIJIHHbI 5 135
KonTakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,33 36
Jlexmun 0,443 12
[TpakTnueckue 3anstus (113) 0,443 12
JlabopaTtopusie paboTsr (JIP) 0,443 12
CamocrosiTesibHasi padoTa 2,67 72
CamMOoCTOSITENIbHOE U3YUYCHHE PA3/IETI0B TUCIIUIIIINHBI 2,67 72
Buja kouTpoJs:

JIK3aMeH 1 27
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 0,01 0,3
ITonroToBka K sK3aMeHy 0,99 26,7

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«OcHOBBI s1/1epHOT GU3NKHU U T03UMETPUM»

1. Hdeap aucuMmiIuHbl — chopMHpPOBaTh y OOydaromuxcs oOIIHMe MpeACTaBIECHUs O
CBOMCTBaX aTOMHOTIO sJipa M MOHU3UPYIOILIUX U3JTy4YEHU, 1aTh OCHOBHBIE CBEIEHUS O 3aKOHAX,
YIPaBJIAIOMUX CIOHTAHHBIMU PAJUOAKTUBHBIMU IPEBPALICHUSIMHU, SACPHBIMH PEAKLUUSAMH, A
TaKXKe IPOLECCaMH, MPOUCXOAAUIMMU IPU MPOXOKICHUU HOHM3MPYIOLIEr0 H3JIydeHUs sep
yepe3 BEIecTBO.

2. B pe3yabrare wu3yYeHHsl JAUCHMILIMHBI O0O0y4YamIIMiici 1O Mporpamme
CHeHATUTETA 0JIKEeH:

Obaadoams CIEeqyOIUMA KOMIIETECHIIUSIMHU:

- CIIOCOOHOCTBIO MPEACTaBUTh COBPEMEHHYIO KAPTHMHY MMpa Ha OCHOBE LIEIOCTHOM CHCTEMBbI
€CTeCTBEHHOHAYYHbIX M MaTeMaTHYeCKUX 3HAHWUH, OpPUEHTUPOBATbCS B IIEHHOCTAX OBITHS,
KU3HH, KyabTypbl (OK-1);

- CHOCOOHOCTBIO K OOOOILICHMIO, aHAJIU3y, BOCHPUATHIO MHPOPMALMHU, MOCTAHOBKE LEIU U
BBIOOpPY TyTel ee noctikenus (OK-4);

- IOHMMAHHUEM POJIN OXpaHbl OKPYXAIOUIEW Cpellbl U PalMOHAIBHOTO NPUPOAOIIOJIBE30BAHUS JUIS
pa3BuTHS U coxpaHeHus uBuin3anuu (OK-13).

- CIIOCOOHOCTBIO MCIIOJIb30BaTh MaTeMaTHUYECKUE, ECTECTBEHHOHAYYHbIE U MHKEHEPHbIE 3HAHUS
JUIs peleHus 3aaa4 cBoel npodeccruonansHoii aesarensuoctu (OIIK-1);

- CHocOOHOCTBIO MPO(ECCHOHATBFHO  HCIONB30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE |
aHAJIMTHUYECKOE 000py/Z0BaHHUE, CIIOCOOCH K MPOBEICHUIO HAYYHOTO HCCIEIOBAHUS U aHAIM3Y
MIOJIyYEHHBIX TIpU €ro nposeaeHuu pe3yapraTos (OIIK-2).

- CIIOCOOHOCTBIO TMPUHMMATh KOHKPETHOE TEXHMYECKOE pELICHHE C Y4YeTOM OXpaHbl Tpyla,
panuanoHHON 6e301acCHOCTH M 0XpaHbl oKpyxatomeit cpenst (I11K-4);
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- CIIOCOOHOCTBIO MPOBOJUTH PAJMOMETPUUYECKHE U JJO3UMETPUYECKHE M3MEPEHHUSI U KOPPEKTHO
oOpabatbIBaTh SKcniepuMeHTaabable nannabie ([1K-6);
- CHOCOOHOCTBIO OIICHHMBATh MOJIYYaeMYIO /103y 3a CUET BHEIIHEr0 M BHYTPEHHEro OOIydeHHs
(IK-7);
- TOTOBHOCTBIO HCIOJB30BaTh JICHCTBYIOIIME HOPMATHUBHBIC JIOKYMEHTHI B 00JacTu
paauanmoHHou u suepHoit 6e3omacHoctu (I1K-8).
3uams:
—  TopsAAKd GU3NICCKUX BEIMYMH B SICPHON (PU3UKE U JO3UMETPHUH;
— OCHOBHBIC TPHHIHUIBI U 3aKOHBI SICPHON (DU3UKU W TO3UMETPHH, OCHOBHBIC (DHM3MUCCKUC
aTOMHO-SIIEpHBIE SBJICHUS, METO/1bI HAOIIOIEHUS U SKCIIEPUMEHTAIbHbIE UCCIICIOBAHMUS;
—  TPaHUIIBI TPUMEHUMOCTH (U3HUECKUX MOJIEJIEH aToMa U aTOMHOTO si/Ipa.
—  TIPUHIUIIEI 1 OCHOBHBIC HOPMBI PaJMAIIHOHHON O€301MacCHOCTH;
Ymemo:
—  HUCTOJIKOBATh CMBICI (PU3NYECKUX BEJIUYHMH U MOHATUN, (GOPMYITHUPOBATH OCHOBHBIE
TIOJIOXKEHUS A/IEPHOMN (PU3UKH; UCTIOJIH30BATh MAaTEMAaTUUECKHI anmapar;
—  TOJH30BAThCS CIUHUIIAMHU U3MEPECHUS (PU3MUECKUX BEIIMYNH, IPUHATHIMU B SACPHOM
(bu3MKe U T03UMETPUH;
—  HCIOJb30BaTh pa3IMYHbIE METOAUKH MPOBEACHU GU3NUECKUX U3MEPEHUN 1 00paboTKH
IKCIIEPUMEHTAIBHBIX JIAHHBIX;
—  (dopMyaupOBaTh BBIBOJIBI MO pe3yibTaTaM (GU3UIECKUX IKCIIEPUMEHTOB;
pemaTh CTaHJAApTHBIC 33J]a4H U 3a7a91 MMOBBIIIICHHOW TPYIHOCTH. ;
Braoems:
METO/JaMU TIPOBEACHUS PAAUOMETPUUYECKUX M JO3UMETPUUYECKHX HU3MEPEHUN M HaBBIKAMU
KOPPEKTHON 00pabOTKH X PE3YJIbTATOB.
3. Kpartkoe cogep:xaHue IUCHHUILIHHBI
Beenenue. Ilpenmer smepHoit ¢usuku. Kparkume ucropuueckue cBeAcHHS. 3amadu U
MECTO Kypca B MOATOTOBKE HMHXEHEPOB B 0O0JAaCTH XMMHMUYECKON TEXHOJOTUU MaTepuasioB
COBPEMEHHOM SHEPIreTUKH.

Pasznen 1. AAnepuas ¢puzuxka

1.1. CtaTnyeckue cBOMCTBA AaTOMHOIO /IPa

Hcropust OTKpbITHS aTOMHOTO siapa. 3apsi sapa U aTOMHBIA HOMep. Macca sapa u
MaccoBoe yucio. Mzoromnbl. OTkpeiTHE HeWTpoHa. [IpoTOHHO-HEWTpOHHast Teopus. PazMepsl
anpa. Paccrosinue u sHeprusi B sAepHOM (usuke. DHeprus CBA3M sjapa. SnepHble CHIIBI.
[IporonHo-HeWTponHas nuarpamma. KanenbHas moaens sapa. @opmyna Baiinzekkepa. YpoBHU
SHEPruu HYKJIOHA B IEeHTpaibHOM nojie. CnuH-opOuTanpHoe B3aumoieicTue. OqHoYacTHYHAS
mozens obomouek (OMO). Duepruss cummerpun B OMO. CnuH U 4YETHOCTh OCHOBHBIX
cocrosiHuil simep B OMO. Dddekt cnapuBanus. MarHUTHbIE MOMEHTHI sep. DIEKTPHUUECKUN
KBaJIpYIMOJIbHBI MOMEHT. PaBHOBecHBIE OPMBI U BO30YXACHHBIE COCTOSTHUS sifiep. BHyTpeHHsIs
CTPYKTypa HYKIOHOB, KBapKH. OIlleMeHTapHble W (yHIaMEHTalbHble 4YacTHUIbl. JIeNTOHBHI.
UYeTtsipe BU1a CUIIOBBIX B3aUMOJICHCTBUM U CTaHApPTHAS MOJIETIb.

1.2 PaagnoakTuBHbIi pacnaj

CymHoOCTh SIBJIEHUSI PaguO0aKTUBHOCTU. OCHOBHOM 3aKOH pPaJMOAKTUBHOIO pacraja.
AKTHUBHOCTh. CTaTUCTHYECKMU XapakTep paAuoakTUBHOro pacmnana. CroxHbIM pacna.
[locnenoBarenbHble W TNapajjielbHble PaJAMOAKTHBHBIE IMpeBpalieHus. PaanoakTuBHBIE
cemeiictBa. Pagnonykiuael B ipuposie. SAaepuas reoxpononorus. [Ipoxoxaenue anbda-gactuil
yepe3 MOTEeHIHUAIbHBIA Oapbep U cKOpocTh anbpa-pacnana. IIpasuno I'eifrepa-Herrona. Tpu
Buja Oeta-pacnana. Cnaboe B3aumoneiicteue u teopust @epmu. Criextp O6era-yactuil. [IpaBumno
CapmxenTa. PazpemieHHble U 3ampelieHHble OeTa-mepexonbl. [ amma-u3inydeHue sjiep.
Knaccudukamus ¢dotonoB. KackagHoe wucmyckaHue raMMa-KBaHTOB. SlaepHass H30MepHs.
BuyTpenHsis koHBepcusi ramMma-kBaHTOB. Dddext MeéccbOayspa. CroHTaHHOE MAEICHHE sIIep.
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Mexanusm aenenus. CioHTaHHO Jensuuecs: u3oMepsl. CBOMCTBa OCKOJIKOB AeieHUs. ATOMHO-
MOJIEKYJIIPHBIE TIOCIIEICTBHS PaJUOAKTUBHOIO pacnaza.

1.3. SfAnepHble peakuun

Omnpenenenue U KIacCUPHUKAINA AICPHBIX pEakiidi. 3aKOHBI COXPAaHEHHS TPH SIIEPHBIX
peakuusix. CeueHue U BbIXOA siiepHON peakuuu. MckyccTBeHHast paiuoakTUBHOCTh. [lonydenue
PaZMOHYKIUJOB B SIACPHBIX pEakUUsAX. YpaBHEHUE aKTHUBALUMM TOHKOM MuIlIeHH. MexaHu3Mbl
SJIEPHBIX PEAKLMI: COCTaBHOE SAPO U HpsAMble mpouecchl. DOYHKUMH BO30YXKIAECHHUS.
Knaccugukanus neilitpoHoB. OCHOBHBIE BUABI SACPHBIX peakiuii Ha HeWTpoHax. CedeHue
o0pa30BaHUs COCTABHOIO sjpa B HEpE30HAHCHOU oOiactu Pe3oHaHCHBIE MakcuMyMbl. CeueHue
B pe3oHaHCHOU oOmactu u Qopmynsl bpelita—Burnepa. fnepHbie peaknuu Ha NPOTOHAX U
anb(a-gactunax. Peaknuu HEHTPOHOB Kak MpHUMEp MNPSMBIX TpoIeccoB. Peaknuu mox
NecTBHEM  TsDKeNbIX HOHOB. TepMmosinepHble  peakuuu. [IpoGinema  ympasisieMoro
TEPMOSJIEPHOTO CUHTE3a. lIepCreKTUBBI MCNONB30BAHUS TEPMOSIEPHON dHEPruu. MCcTOYHHKH
SHEPTruM 3Be3] U HyKieocuHTe3 BO BceemeHHol. Kocmuueckue myun. POTOsIIEpHBIE PEAKIUU.
lNopsiune atombl. Dddext Crmmtapaa—Yanmepca.

1.4. SAnepublii peakTop. YCKOpPUTEIbLHAS TEXHUKA

Jlenenue moja JEHCTBUEM HEWUTPOHOB: HUCTOPHUS OTKPBITHS. OHEprus axKTHBAIMH.
Pacnpenenenue sneprum nenenus. LlemHas peakuusi neneHust saep. 3aMeqJICHUE HEUTPOHOB.
I'eTeporenHslil AIepHBIM pPeakTOp Ha TEIUIOBBIX HEUTPOHAx. YIpPaBJIEHUE LIEMHOW pPEaKLHEH.
Ponp 3anazgpiBaromux HeiitpoHoB Haxomnenue mnpoaykToB AeneHusi. OOmydyeHHOE siiepHOE
ToruBO. OCHOBHBIE THUNBI pPeakTopoB. [lepcrieKTUBBI pa3BUTUS SAAEPHOM SHEPTETUKH.
Yckoputenu 3apspKEHHBIX YacTULl M OOIIME NPUHLHUIBI UX PAOOTHL. DIEKTPOCTATHUECKUN
reHeparop. JIuHeinHsli yckoputenb. l{uknoTpon [lpyrue Tumbl ycKOpUTeENeH. Y CKOpUTEIN
ANIEKTPOHOB KaK HCTOYHUKH (POTOHOB BHICOKUX dHEPTHM. MICTOUHUKN HEUTPOHOB.

Pa3znes 2. OCHOBBI 103UMeTPHUH

2.1. BzanmoaeiicTBMe HOHU3MPYIOIIET0 U3JIY4YeHHS ¢ BelleCTBOM

B3anMogeiicTBue TSDKENBIX 3apsDKEHHBIX 4YacTHIl €  BemlecTBOM. HMoHu3amms u
BO30OyXKJeHHe aToMoB M MoJsiekyld. Kiaccuyeckass Teopusi MOHU3ALMOHHOTO TOPMOKEHHUS.
PensatuBuctckue »sddexkrst npu  TopMoxkeHuu. Dopmyna bere-broxa u ee anamms.
Kommnosurmonnsrii 3akoH bparra. Yopyroe paccesHue Ha sapax. [IpoGer Tspkenoit 3apsokeHHON
yactulibl. CBs3p mpoOera c¢ sHeprueil. Dddexrsl nepesapsiaku. [lorepu sHeprum ockoikamu
nenenusi. OcoOEHHOCTH B3aUMOJIEHCTBHS OBICTPBHIX JEKTPOHOB U MO3UTPOHOB C BEIIECTBOM.
HNoHn3zanmmonHoe ¥ paJuMallMOHHOE TOPMOXKEHHE:  COINOCTABICHUE IOTEPh  SHEPIHH.
AHHUTWIISALMSA TO3UTPOHOB. I[IpobGer MOHOXpPOMATHYECKHX DSJIEKTPOHOB U  OeTa-yacTHIl.
UepenkoBckoe uznydeHue. B3aumopeiicTBue ramMmma-kBaHTOB C BemiecTBOM. DoTosddexr.
O¢pdexr Komnrona. OOpa3oBaHue 3IEKTPOH-MO3UTPOHHBIX mHap. Koaddumment ocnadbieHus.
DKCNOHEHIMAIbHBIA 3aKOH MOTJIOLIEHUS TaMMa-KBaHTOB.

2.2. leTeKTOPHI 3apSIKEHHBIX U HEUTPAJIBHBIX YaCTHIL

Pannomerpuss u crnektpoMerpusi SAEpHOro usiydyeHus. OCHOBHBIE XapaKTEPUCTUKHU
JNETEKTOPOB  HOHM3UPYIOUIErO0  HM3JIydyeHHs.  ['a30Bble  MOHM3ALMOHHBIE  JIETEKTOPBI.
[TonynpoBoAHMKOBBIE 1€TEKTOPhl. CHUHTHIUIALUOHHBIE E€TEKTOPbl. YEepeHKOBCKUE CUETUUKHU.
TpexoBele nerekropbl. JleTekTopel HEHWTpoHOB. IIpouecc perucrpanuu 4acTull CYETHOMN
ycTaHOBKOW. U3mepeHust akTtuBHOCTH. Meron coBmaaeHuil. OOmye XapakTepUCTHKH
CIIEKTPOMETPOB SAEPHOTO U3iTydeHus. Anbda-, 6eTa- 1 raMMa-CeKTPOMETPHUS.

2.3. lo3umeTpus ¥ paauanioHHas 0e30MacHOCTh

OcHoBHble no3uMeTpuueckue BenuuuHbl. llornomenHas no3a. Kepma. DnexTpoHHOE
paBHOBECHE. DKCHO3UIMOHHAs 103a. MomHocTh 103bl. JInHeliHasa nepenada sHepru. OirosHe U
IUIOTHOCTH MoTOKa. Ilornomennas no3a 3apspkeHHbIX yacTull. Kepma (OTOHHOrO M3ImydeHHs.
Kepma u n03a HEUTpoHHOTO M3nnyueHus. lIpuMeHenne NeTeKTOpOB HOHU3UPYIOIIETO U3JIy4EHUS
IIPU pelIeHuM 3a7a4 Ao3uMeTpuu. buonorndeckue >pQexTsl mpu o0ydeHuH. DKBUBAIECHTHAS
no3a. DQdexTuBHas SKBUBaTICHTHAas 103a. [IpuHimnel paguanuonHoi 6e3omacHocTH. Kommuieke
MEpPOIIPUATHI MO 3aIIMTE YEJIOBEKAa OT BPEAHOTO BO3JACHCTBUS HOHU3HUPYIOLUIUX H3JIy4EHUH.
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Kareropun mmu, mnoasepraromuxcsi oOnydeHuto. BHemHee W BHyTpeHHee O0OJIydeHHE.
JlomycTUMBIE ¥ KOHTPOJIbHBIE ypOBHU oOmyudeHus. Buemmnsst posumerpus. Hopwer
paualuoOHHON OE30MacHOCTH.

Paznea 3. JlaGopaTopHbIii NPAKTHKYM

3.1. 3HaKOMCTBO ¢ paguoOMeTPUYEeCKOil annaparypoi

[IpoBepka mpaBUIBHOCTH pabOThl PaAUOMETPUUYECKON ammapaTypbl IO KPUTEPHUIO
ITupcona. OnpexneneHne pa3pelaroiiero BpeMeH! paJioMeTpa.

3.2. MeToasbl onpeaeleHUs1 AKTUBHOCTH

OTtHocuTenbHOE ompezeeHue 0eTa-akKTUBHOCTU IOJIYIPOBOJAHUKOBBIMU JIETEKTOPaMHU.
AOcomoTHOE orpesieseHre 0eTa-akKTUBHOCTH JETEKTOPOM C (PMKCHUPOBAHHBIM TEJIECHBIM YIJIOM.
AOGCOIIIOTHOE OIIPENIENIEHNE AKTUBHOCTU METOA0M OeTa-raMMa-CcoBIIaJACHUN.

3.3. Meroab! uaeHTUGUKAIIMH PAAUOHYKIH/I0B

Onpenenenre sHEPruy anbQa-yacTHIl IO JUIMHE UX npobdera B Bo3ayxe. nentuduxarus
PaAMOHYKIMJOB MO BepXHell rpanuie Oera-criektpa. OmpeneneHue >HEPIHMM raMMa-KBaHTOB
MeTo/10M ocnabnenus. Anbga-ciekTpoMeTpus. ['aMMa-crieKTpoMeTpusl.

3.4. lo3umeTpuYecKue U3MepPeHusl U PaJIMallHOHHbIH KOHTPOJIb

N3mepenue panmanuonHoro ¢ona. IIpupoaHas 1 TeXHOT€HHasl paJiiOaKTUBHOCTD.
N3mepenue ypoBHEN 3arpsi3HEHHOCTH MTOBEPXHOCTEN PaMOHYKIUAAMM.

4. O0beM yueOHOH TUCUMIITIMHBI

Bun yue6Hoit paboThl Bcero Cemectp
5 \ 6
3E Axan. 3E Axan. 3E Axan.
4. 4. 4.
OO6m1ast TpPyA0€MKOCTh JUCITUTLTHHBI 11 396 6 216 5 180
KonTakTHasi paboTa — ayIuTOpHbIE 4,44 160 1,77 64 2,67 96
3aHATHS:
Jlexmun 0,44 16 0,44 16
[IpakTnueckue 3aHsATHS 1,33 48 1,33 48
JlaGopaTopHbie pabOTHI 2,67 96 2,67 96
CamocTrosiTesibHasi padoTa,: 5,56 200 3,23 116 2,33 84
IToaroroska K 1abopaTopHBIM paboTam 83,8 - 83,8
CamocTosITeNIbHOE U3YUCHHE Pa3/ICTIOB 5.56 116 3.3 116 2.33
JIACLIMILTUHBI
KoHTtakTHas caMocTosTebHAs paboTa 0,2 0,2
Bujabl KOHTpPOJIA:
3auer +
JK3aMeH 1 36 1 36
KonrtaktHas pabota — mpoMexyTOuHas
0,4 0,4
aTTecTalms 1 1
[ToaroToBka K sK3aMeHy 35,6 35,6
Buja uToroBoro KOHTpoJIs JK3aMeH 3auer
Bun yae6HOM paboThI Bcero Cemectp
5 | 6
3E AcTp. 3E Actp. 3E Actp.
q, q, 9,
OO011ast TPYA0EMKOCTh TUCIUTIIHHBI 11 297 6 162 5 180

83




KonTakTHast paboTa — ayAnTOpHBIE 4,44 120 1,77 48 2,67 72
3aHATHA:
Jlexuun 0,44 12 0,44 12
[IpakTHueckue 3aHsITHs 1,33 36 1,33 36
JlabopaTopHbie pabOTHI 2,67 72 2,67 72
CamocrosiTesibHas padora,: 5,56 150 3,23 87 2,33 63
[ToxrotoBka Kk 1a00paTOpHBIM paboTaM 62.85 - 62,85
CamocTosTeTbHOE U3YUEHUE Pa3IeIOB 5.56 87 3.3 87 2.33
JVCIIATUTAHBI
KonrtakTHas camocTosiTenbHast pabota 0,15 0,15
Buabl KOHTpOJIA:
3auer +
JK3aMeH 1 27 1 27
KonTakTHass pabota — TpOMEXyTOUYHAS
0,3 0,3
aTTeCTaIus 1 1
IToaroroBka K 3K3aMeHy 26,7 26,7
Bua uTOroBOro KOHTpoJIf JK3aMeH 3aver

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«PagnoxumMus»
1. eab AMCHMILUIHHBI - U3yYEeHUE 0COOCHHOCTEH MOBEICHUS PAIMOAKTHBHBIX H30TOIIOB

B yJIbTpaMaJIbIX KOHIIGHTpAIIMAX B PAcTBOpE, raze W TBepAOW ¢aze, pacmpeneseHus] uxX MExXIy

dazamu B Tpoleccax COOCAXKIEHHWS, aiCOpPOIMH, HMOHHOTO W W30TOMHOTO OOMEHa,

ANEKTPOXUMHUH, a TaKKe BOIIPOCOB CHHTE3a MEYCHBIX COCAMHCHUN W TMPUMCHCHHS

PaIMOaKTUBHBIX H30TOMOB B HAYKE, MPOMBIIIJICHHOCTH H MEIUIIMHE.

2. B pesyabraTre wuU3yYeHHMSs AUCUMILIMHBI O00y4YamouUuiics 1O mporpamMmme

CHEeNUATNTETA T0JIKEH:

Obnadams CIEYIONUMA KOMIICTCHITUSIMHU:

—  CHoCOOHOCTBIO K 00O0OIIECHHIO, aHAIHM3Yy, BOCHPHUATHIO WH(POPMAIMH, TIOCTAHOBKE IEIU U
BBIOODY myTel ee noctmwkerus (OK-4);

— TIOHUMaHHEM POJIM OXPaHbI OKPYKAIOIICH Cpeabl U PAIIMOHATIBLHOTO MPUPOJIOTIONB30BAHUS U
JUTs pa3BUTUS U coXpaneHus nuBuim3anuu (OK-13).

—  CHOCOOHOCTRIO TPO(ECCHOHATLHO HCIOJIB30BaTh COBPEMEHHOE TEXHOJOTUYECKOe U
aAHATMTUYECKOE O00OpYJOBaHHUE, CIIOCOOHOCTh K IMPOBEACHUIO HAYYHOTO HCCICIOBAaHUS W
aHaJIM3y NMOJIy4YEHHBIX MPHU ero npoBeaeHuu pesyiabraToB (OI1K-2).

— CcnocoOHOCTRIO oOecrmeyuTh 0e30macHoe TpOBEIEeHHE pabOThl € HCIOJIB30BAHHUEM
PaZIMOAKTUBHBIX BEIIECTB B OTKPHITOM BHUJE W OLEHUBATH MOJIY4aeMyIO /03y 3a CYET
BHEIIHEro 1 BHyTpeHHero oonydyenus (I1K-7);

—  CIOCOOHOCTH CaMOCTOSITEJILHO BBITIOJHATD MCCICAOBAHMS C MCIIOJIb30BAHHEM COBPEMEHHOM
anmapaTtypel W METOJIOB HCCJIEIOBaHUS B 00JacTd OO0BEKTOB MpodeccuoHanbHOMI
NEeSITeNbHOCTH, TPOBOJUTH KOPPEKTHYIO 00pabOTKYy pe3ylbTaTOB M YCTaHABJIMBATH
agekBatHOCTh Mojenei (ITK-10).

Buame:

— 0COOCHHOCTH TOBEACHUS PAJUOHYKIHIOB B pacTBOpax OONBIINX Pa3BEACHUIA, U30TOIHbIE,
cnerduueckre U HecneupuIeckre HOCUTENU U 00J1acTh UX IPUMEHEHUS;

— 0COOEHHOCTH U 3aKOHOMEPHOCTH pacrpeeNieHus] paAuOaKTUBHBIX U30TOMOB MexAy (hazamu
B TIpOIECCaX COOCAXACHHUS, afcopOlMHU, HOHHOTO M H30TOMHOTO OOMEHa, DIEKTPOXUMUH,
IKCTPAKITNH;

— 0COOEHHOCTH peakIlMii H30TOIMHOTO 0OOMEHa ¥ BOBMOKHOCTH 00pa30BaHUS PaIMOKOJIIIONUIOB;

— TMPUHLHUIBI CHHTE3a MEYEHBIX COCAMHEHUN M MPUMEHEHUs pPAJAUOAKTUBHBIX HM30TONOB B
(DUBUKO-XUMHUYECKHUX U PAAHOAHATUTUYECKUX UCCIICIOBAHUSIX;
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— TpaBwia pPabOTBHl C OTKPHITBIMU PAJIUOAKTUBHBIMH HCTOYHUKAMU B PATUOXUMHYCCKOU
naboparopuu 3 Kitacca.
Ymems:
— HCIOJb30BaTh METOJ PaJMOAKTUBHBIX MHIMKATOPOB, YMETh MOCTaBUThH 3aJlady U MPOBECTHU
pacdeTsl HEOOXO0MMOM aKTUBHOCTH TSI PEIICHUS 3a71a4 €CTECTBCHHBIX HAYK;
— paccuyuThIBaTh KOA(M(MUIIMEHTHI pacHpeesieHUus MPH COKPUCTAJUTH3AIUN, UOHHOM OOMEHE
WJTU SKUIKOCTHOM SKCTPAKIIMHU M XapaKTEPUCTUKU MPOIECCOB HOHHOTO 0OMEHa;
— MpeAoTBpAIlaTh aCOPOLUIO PATUOHYKINI0B Ha TOBEPXHOCTH TOCYABI U (PHUIIBTPOB;
— TPAaBWIBHO BBIOMPATh ACTEKTOP HW3IYYCHHUS, MPOBOJUTH PAJAUOMETPUUYCCKUE WU3MEPCHUS U
HaJJIeXKaIuM 00pa3oM 00padaThiBaTh SKCIICPUMEHTAILHBIC TaHHBIC.
Braoems:
— METOJIaMU BBIICTICHUS U pa3/IeJICHUs] PaJUOHYKIHIOB;
— METOJIOM PaTuOaKTUBHBIX HHANKATOPOB YISl PEUICHUS PaJMOAHATUTUICCKUX 3a/1a4;
— MeToJaMu O€30MacHOTO TPOBEICHUS pabdOT ¢ PAAUOHYKIMJAAMH B OTKPBHITOM BHUIE B
nabopaTopuu 3 Kiacca.

3. KpaTkoe coaepkaHue 1 CUUIITHHbBI

Pasnen 1. BBeaenue. OcoOeHHOCTH NOBeIeHUs] PAJAMOHYKJIHIOB B PacTBOpax
00JIbIINX pa3BeleHu B npoueccax COKPHUCTALIM3AIUM, aacopoumu U
KOJIJIOU1000pa30BaHUs

1.1 IloBenenne paiMoOHYKJINAOB B PacTBOPax 00JIbIIMX pa3BeleHuil

[ToBenenne pagMOHYKIUIOB B pacTBOpax Oonpmmx pasBeaeHuit. Kiaccudukamms
MPOIIECCOB coocakaeHus. M3oTomHbple, cnenuduyeckue W HecnenupuIecKne HOCUTEIH |
00J1aCTH WX TIPUMEHCHHUSI.

1.2 OcHOBHBbIE 3AKOHOMEPHOCTH COKPHUCTAJIN3AIUU

N3omopduas u wuzonumopdHas cokpuctaummzanus. OCHOBHbIE 3aKOHOMEPHOCTHU
cokpucTtaumzanuu. Pacnpenenenne MuUkpokoMmmnoneHTa mMexay (aszamu. Koncranta XionuHa.
Koaddumuent kpucrammszanuu D. JluHelHbl 1 morapudMUUecKril 3aKOHBI pacTpe/IeIeHus,
ycioBus  cokpuctaimzanuud. DaxkToppl, BaMsiomye Ha KOd(QOUIHMEHT KpUCTAJUIM3ALHH.
OOpa3zoBaHue cMelaHHBIX KpuctawioB [pumma. IlonstHe 00 aHOMajIbHO CMENIAHHBIX
KpHUCTaJljIax.

1.3 AxcopOuMoOHHbBIE MPoOECCHl B PAAMOXUMUM

AncopOuus Ha HMOHHBIX KpucTaiuiax. llepBuunas oOmenHas ancopobuus. [lepBuunas
MoTeHIHaIo0pas3yromas aacopOIus U BToOpudHass oOMeHHast ajacopouus. X 3akOHOMEpPHOCTH.
VYpaBuenue PatHepa u cienctBus u3 Hero. AncopOuus Ha cTekie U OyMaKHBIX (UIBTpax.
3HaueHue aACOpPOLMOHHBIX SBJICHHM B paguoxumuu. llpuMeHeHue HecnmenUPUUECKUX
HOCHUTENEH. DKCHEpUMEHTAIbHbIE  METOJAbl  Pa3TPaHUYECHUS  PA3IUYHBIX  MEXaHHU3MOB
COOCaXK/ICHUSI.

1.4 Kosutougooopa3oBanue B pauOXUMMH.

HctuHHblE U TICEBIOKOJUIOWMIBI. YCIOBUA HMX 0O0pa3oBaHUs, CBOMCTBA M METOIbI
WCCIIEIOBAHUS: TUalu3, ynbTpaduibTpanus, ueHTpudyruposanue, nuddysus, paguorpadus u
Ap.

Paznen 2. Oco0eHHOCTH HCHOJIb30BAHUSL H30TONMHOIO0 O0MEHAa, 3JIEKTPOXMMMNH,
XpoMaTorpaguu M 3KCTPAKIUH B PAAMOXUMHHI

2.1 Posib n30TONHOr0 00MEHa B PaJANOXMMHUH

HNzoTomHeIl 00MeH. MexaHU3M ¥ KHHETHKAa H30TOIMHOrO oOMeHa. HMgeanbpHbI
M30TOIMHBIN OOMEH U €ro 3aKOHOMEPHOCTH. POJIb M30TOMHOTO 0OOMEHa B paJIOXHUMHUH.

2.2 DyIeKTpoXuMHu4YecKHe 0COOCHHOCTH B PAIHOXHUMHH

DIEKTPOXUMHUYECKUE METO/bl BBIACICHUS PATUOHYKIUAOB. KpuTHueckuid moTeHIuan
BBIJICJICHUSI U METOJIbl ero ompezaenenus. llpumenumocts ypaBHeHust HepHcTa B pacTBOpax
Oonpimx pasBeaenuid. Teopus [Naiicunckoro. Mcnonk30BaHue ANIEKTPOXUMUYECKUX METOJOB B
PaIMOXUMHUH.

2.3 Xpomarorpadusi ¥ IKCTPAKIHs B PaAHOXUMHH
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Krnaccudukarust xpomarorpadudeckiux MPOIECCOB MO0 MEXaHW3MaM. AJICOpPOIHOHHAs
xpomarorpadus paaroakTHBHBIX BemiecTB. MoHooOMeHHas xpomarorpadus. Kmaccudukanms
MOHUTOB M HUX OCHOBHBIE (PM3HKO-XMMHUYECKHE CBOMCTBA: OOMEHHas €MKOCTb, MEXaHHUYeCKas
NPOYHOCTh, XMMHUYECKas W pPaJUallMOHHAs YCTOWYMBOCTh, HaOyxaemMocTh W aAp. Kunermka
noHHoro oOmena. OrmpeneneHne MOTHOH OOMEHHOH €MKOCTH PaAHMOXUMHUYECKUM METOJOM.
PaBHoBecue mnpu unoHHOM oOMmeHe. CelneKTUBHOCTh HMOHUTOB. M3oTepMbl copOuuu u
xpomarorpadudeckue 30HBL. ONIOCHTHBIH METOJ, HMOHOOOMEHHOW XpomaTorpaduu, €ro
3aKOHOMEPHOCTH. BrITecHUTENnbHBIA MeToA. IlpumeHeHne moHOOOMEHHOU Xxpomarorpaduu B
pPasvOXUMHUH.

OKcTpakuus, OCHOBHbIE MOHATHS M omnpeneneHus. M3orepma 3KCTpakUuMu U 3aKOH
Bbeptio-Hepuera. «®u3udeckoe» pacnpeaencHue. Kiaccupukanus CHCTEM C XHUMHYECKAM
B3aUMO/JICHCTBUEM. ODKCTPAKIUsl HEHTpaJbHBIMU OpraHMYeCKMMHU BellecTBamMu. OOpa3zoBaHue
KOOPJIMHAIIMOHHBIX coenuHeHuil (conbBartoB). KoHcranTa skcTparupoBanus. OmnpeneneHue
COCTaBa »JKCTPAarupyeMbIX COeaUHEHUW. [HUapaTHO-CONBBATHBIA MEXaHU3M. OKCTPAKIUS
OpraHMYeCKUMU OCHOBAHMSIMU MU MX COJSAMU. KOHCTaHTBI 3KCTparupoBaHUs: HW3BIICUCHHE
KHUCJIOT, aHUOHHBIH OOMEH, AKCTpaKIMs METauloB. BiusHue BblcanuBareneil. OKCTpakIus
OpraHMYECKUMHU KUCJIOTaMU U UX COJSIMHU. TUIbl 3KCTpareHToB. Peakmus skcrparuposanus, pH
nonyBelieneHus.  [lpuMenenune — skcTpakuuum B paguoxuMmuu.  PacnpenenurtenbHas
xpomatorpadus. Meto el 3akpernieHus ¢a3bl. JJocTOMHCTBAa U HEAOCTATKH.

Pa3znen 3. OcHOBBI MeTOa «MEYEHBIX» aTOMOB U NPHUMEHEHHE PAJMOHYKJIHWIAOB B
HCCJIeJOBAHUAX

OO0mue TMoJIOKEHHUS METO/Ja «MEYEHbIX» aToMoB. [IpumeHeHHe pagUoOHYKIUIOB B
KayecTBE «MEYEHBIX» aTOMOB. BpiOOp H30TONOB, HMX paAHMOXMMHUYEcKas 4YHCTOTAa, pacyuer
HeoO0xoanMoii akTuBHOCTH. CHHTE3 MEUEHBIX COEINHEHUI.

Pagnoananutdeckne METOIbl: paiMOaKTUBALMOHHBIN aHAIU3, U30TOIIHOE Pa3BEACHHUE,
paguoMeTpUUYecKas KOPPEKTHPOBKA, paJluOMETPUYECKOe TUTpoBaHWe. VX nocToMHCTBA M
HelocTaTku. [IpuMeHeHne cyOCTeXMOMETPUYECKOTO BbIICICHHSL.

[IpuMeHeHre paJuoOHYKINI0B B (GPU3UKO-XUMHUECKHX HCCIETOBAHUAX.

Pasnen 4. JIaGopaToOpHbIH NPAKTUKYM

JIabopaTOpHBI NPAaKTUKYM CIYXKHUT JJIs 3aKpeIUIeHUs 3HaHUN, IOJY4YEHHBIX IpU
U3Y4YECHHHU Pa3feisoB 1-3 IuCUuIUIMHEL

4. O0beM yueOHOH TUCUHMIIIMHBI

Bua yueOHo# padoThI Bcero Cemectp
3E AKkagn. 5 6
q 3E Axkan. 1| 3E AKkan.
q

OO0masi TpyA0eMKOCTb M CHUTLTHHbI 9 324 3 108 6 216
KonrakTHast pa6ora — Ayaurtopusblie | 3,56 128 0,89 32 2,67 96
3aHSATHS:
Jlexmuu: 0,44 16 0,44 16 - -
[IpakTueckue 3aHATUS 0,44 16 0,44 16 - -
JIaGopatopHble pabOThI 2,66 96 - - 2,66 96
CamocrosiTesibHas padora: 5,44 196 2,11 76 3,33 120
ITonroToBKa K KOHTPOJBHBIM paboTam 30 30 -
[TonroroBka k 1a00paTOPHBIM paboTam 70 - 70
CaMmocTosaTenpbHOE U3yueHHE pasnenos | 5,44 2,11 3,33

45,6 49,8
IUCIUATIINHEI 954
KoHTakTHas camocrositenbHas paboTa 0,6 0,4 0,2
Bujabl KoHTpOJIA: 3adeT ¢ OEHKOM 3auer
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Bcero Cemectp
Buja yue6Ho# padoThi 3E Actp. 5 6
q 3E Actp. 4| 3E | Actp.

q
OO0masi Tpy10€eMKOCTb AN CIIUTIJIMHbI 9 243 3 81 6 162
KonTakTHasi pabdora — AyauTopHbIE 3,56 96 0,89 24 2,67 7
3aHAATHSA:
Jlexmun: 0,44 12 0,44 12 - -
[IpakTueckue 3aHATHS 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
[ToaroToBka K KOHTPOJBHBIM paboTam 22 22 -
[ToaroroBka K 1ab0paTOpHBIM paboTam 52,5 - 52,5
CamocTosiTenbHOE H3ydeHHE pas3zienoB | 5,44 71,55 2,11 342 3,33 37.3
JMCLMIIMHBI
KonTtakTHas camocTosiTenbHast pabota 1,45 0,3 0,15
Buabl KOHTpOJIS: 3a4yer c oLeHKOM 3auer

AHHOTaNUA padoyeil MPOrpaMMbl AU CHUILIMHbBI
«PU3NKO-XUMHYIECKHE METOALI AaHAJIN32»

1. Heab AUCHUNMJMHBI — CO3JaHHE Yy OOYYAIONIUXCS TEOPETUUECKOW 0as3bl 3HAHHWM O
COBPEMEHHBIX METOAaX (PU3UKO-XMMUYECKOTO MCCIEeOBAaHUS M aHaiMu3a JUIsl MOCIEIYIOLEro
pelIeHNs KOHKPETHBIX HAayYHBIX M MPAKTHUYECKHX 33/ay, CBA3AHHBIX C MPOBEIACHHEM Hay4yHO-
HCCIIEIOBATENIbCKOW M TPOU3BOJACTBEHHO-TEXHOJOTUYECKON  JEATENIbHOCTH B o0nactu
KOHTpPOJISl 32 COBPEMEHHBIMU MpPOLECCAMH TMOJIYYEHHUs] MaTepHANIOB SACPHOTO M HEAJIEPHOTO
Ha3HAYCHUS.

2. B pesyabraTre wuU3yYeHHMs AUCUMILIMHBI O00Oy4Yaloumuiicss 1O NporpamMmme
CHeNHNAIUTETA JOJIKEeH:
061a0amsb CIeAYIOUIUMU KOMIIETEHUIUSIMHU:

— CIOCOOHOCTBIO HCIIOJIb30BaTh MaTEeMaTHYECKHE, €CTECTBEHHOHAyYHble U WH)KEHEpHbIE
3HaAHUS JUIsl peleHus 3a1a4 cBoeil mpodeccrnonansHoi aesrenpHocTH (OITK-1);

— CcIOCOOHOCThIO MPO(GECCHOHATBHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJOTHYECKOE U
aHAJIUTUYECKOe 000pYyIOBaHUE, CIIOCOOHOCTHIO K MPOBEACHUIO HAyYHOTO MCCIEAOBAHUS U
aHaJIM3y MOJIyYEHHBIX MPHU ero npoBeaeHun pe3yasraTos (OI1K-2);

—  CIOCOOHOCTBIO AHANU3UPOBATH TEXHOJIOTMUECKUH MPOIIECC, BBISIBIATH €r0 HEIOCTATKH U

paspabaTeiBaTh MEpOTpUATHUS 0 ero coepiieHcTBoBanuo (I11K-3).
3namo:

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

WCIOJIb30BAHUU PA3NUYHBIX (PU3UKO-XUMHUYECKUX METOI0B aHAIIN3a,

— (U3UKO-XUMHUYECKUE OCHOBBI COBPEMEHHBIX METOJIOB aHATN3a;

OCHOBHBIE METPOJIOTHUECKUE XaPaKTEPUCTUKHU PA3IUYHBIX (U3UKO-XUMUYECKHX METOJIOB

aHaIn3a;

— TIOCIIEJIOBATENIbHOCTh OMNEpaluid MpU TMOATOTOBKE TMPOOBI JUIsi TPOBEIACHHS aHAIW3a,
obecrnevynBaromias ee mpeICTaBUTEIILHOCTh

Ymemn:

— paccuuThIBaTh Mpeaen OOHApYKEHHS BEIIECTBA B aHATU3UPYEMOM OOBEKTE MO 3aJaHHBIM

pe3ynbTaTaM MPOBEACHHBIX XOJIOCThIX IKCIIEPUMEHTOB;
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— HAaXOOUTh B pE3yJabTaTaX AaHAIMTHYECKUX OIPEICTCHUNA CUCTEeMAaTHYEeCKUE OIIMOKH U
MpoMaxu;

— BBIOpaTh ONTHUMAJIBHBIA METOJl aHAJW3a B 3aBUCHUMOCTH OT 3aJauyd aHAIUTHYECKOTO
OTIPEICIICHUS;

— paccuuTarh HEOOXOAWMBIC TapameTpbl ISl MOMYyYeHHs HEOO0XOIMMOTro aHATUTHYECKOTO
CUTHaJIa Ha OCHOBE 3HAHUS (PU3MKO-XUMUYECKMX OCHOB METO/1a aHAJIN3A.

Braoemy:

— METOJIaMU  CTaTUCTHYECKOM OLIEHKHM JOCTOBEPHOCTH  IOJYYEHHBIX pe3yabTaToOB
AQHAJIUTUYECKOTO ONPEIEIIEHNS KOHIEHTPAlMHU BEILECTBA;

— pacueTHbIMH MeTOoJaMH OOpaOOTKM BEJIMYMHBI aHAIUTUYECKOTO CHUTHAJA, MOJYyYEHHOTO B
(U3NKO-XUMHYECKOM METOJe aHajiW3a, JUIA I[OJNydeHUs LeneBoil wuHpopMamuu o
KOHLIEHTPAIIUU OTIPEAEIIIEMOr0 BEIllECTBA,

— 3HAHUAMHU O COJIEpKAaHUU MHPOPMAIIMH O CTPYKTYpE BEIIECTBA TP UCIIOJIb30BAHUU JAHHOTO
(U3HKO-XMMHYECKOT0 METO/Ia aHATIN3a.

3. Kparkoe cogepixaHue TMCHUIINHBI:

Beenenne. Ilpenver u 3amaum aucuumuivHel. OnpeneneHus] aHAIUTUYECKON XUMHUU H
XHUMHYECKOr0 aHanm3a. Buapl aHaau3a: KayeCTBEHHBIM, KOJMYCCTBCHHBIN, M30TOIIHbIM,
AIIEMEHTHBIN, (PYHKIMOHAIbHBIN, MOJEKYISpHbI, BemecTBeHHbIM. Kiaccupukanus 4ucToTsl
BEILECTB: «U», «YAA», «XU», KOUBY», «BUBY». Paznuune MexIy «0UB» U «BUBY.

Paspnen 1. Ilopsinok npoBeieHHs AaHAJIN3A M €r0 METPOJIOTHYECKHE XaPAKTEePUCTUKH

1.1. MeTpoJiorn4eckre XapakKTepUCTUKN METOJIOB aHAJIN3a

DONEeMEHThl MaTeMaTHYECKOW CTAaTUCTUKH: THUIIBI PACTIPEACIICHUS CIy4alHBIX BEITUYHH,
pacnpenenenusi ['aycca u Ilyaccona, noBeputenbHas BEpOSITHOCTh, JOBEPUTENbHBIN MHTEpPBaJ,

KBaJpaTUYHBIN 3aKoH pacnpocTpanenus omuoOok. Kpurepunm Crerogenta m Dumepa. Q-

kputepuit. [Ipenen obHapyxenus (aOCONIOTHBIA, OTHOCUTENBHBIN). UyBCTBUTEIPHOCTh METOA

aHanuza. Bocmpous3BoauMocTh W TOYHOCTh (TMpaBUibHOCTH). OmpeneneHue MNpPoOMaxoB.

CpaBHeHHE TaHHBIX, MOJTYYEHHBIX B HE3aBUCHUMbIX U3MEPEHUSX.

1.2. TlpeaBapurtenbHas NOArOTOBKA Npo6 Juls MPOBEACHUS aHATU3a

[TocnenoBarenbHOCTh oOMEpalMii TpU MPOBEAEHUU JroOoro aHamm3a. OTOop 1poo.
[loHaTuss TpencTaBUTENIBHON, TEHEPATbHOW, JabOpaTOpHONW W aHATU3UPYEMOUH IIPOOHI.
OcoOennoctu 0TOOpa MpPOO HEOJHOPOJHBIX TBEPABIX BEIIECTB. 3aBHUCHUMOCTb MAacCChl
Mpe/ICTaBUTENIbHON MpOoOBl TBEpAOro BemlecTBa OT pa3mepa yactuil. Dopmyna Puuepaca-
Yeuyora. [logxoa k BIOOPY COOTHOIICHUS MEXIY YHUCIOM aHAJIU3UPYEMbIX TBEPABIX MPOO U
YHICIIOM MapajuleNbHBIX W3MEpEeHUN MaHHOW MmpoObl. BekpeiTue TBepAbix mpod. CenekTuBHOE
BCKpbITHE. WHIMBUAYallbHbIE WM TPYNIOBBIE METOAbl KOHIICHTPUPOBAHUS MUKPOIPHUMECEH,
abcoroTHOE u OTHOCHUTEIIbHOE KOHIICHTPUPOBAHHUE. XapaKkTepucTUKU MeToJ1a
KOHLIEHTPUPOBAHMS — CTENEHb H3BJICUEHHUS U CTemneHb oOoramienus. Dusnueckue, (Hu3MKo-
XUMHYECKHE U XUMHUYECKHE METOJbl KOHLEHTPUPOBAHUSA. OKCTPAKUHUs, TUCTHIUISAIMS,
pexTuduKanusg, cyonuMmanus, HanpaBlieHHAas KPUCTAJUIM3AIUsl, HOHHBI OOMEH, OCaXICHHE U
CO-OCaXJICHUE KaK METO/Ibl KOHIIEHTPUPOBAHHUSI, 00IACTH UX IPUMEHEHHUSL.

Paznea 2. Macc-cnekTrpoMeTpus.

2.1. Onpenenenue Macc-ClIeKTPOMETPUU U KiaccubuKalys npuoopoB

[Tonstue Macc-CIIEKTPOMETPUH, OMoK-cxema u KIaccuurarms Mmacc-
CHEKTPOMETPHUECKUX MPUOOPOB (CTAaTUYECKHE W TUHAMUYECKHE, XUMUYECKUE U H30TOIHBIE,
MaccC-CMEeKTPOCKOMBI, CHEKTPOTrpadbl U CIIEKTPOMETPHI).

2.2. BzauMoaeicTBre 3apsyKEHHBIX YACTHUIL C MIEKTPUUYECKUMHU U MAarHUTHBIMU MOJISIMU.

[ToBeneHue 3apsKEHHBIX YaCTHUIL B DJIEKTPUYECKUX M MATHUTHBIX MOJSAX: NPOJOJIBHOE U

MIONEPEYHOE DIIEKTPOCTATUUECKOE MO0JIE, NPOAOJBHOE U IONEPEUYHOE OAHOPOJHOE MarHUTHOE

nosie. dokycupyromiee CBOMCTBO OJHOPOJHOTO MarHUTHOro mnossi. CoBMECTHOE AelCTBHE

ANEKTPUYECKOro W MarHutHoro mnosied. OmbiTel ToMcoHa: katogHas TpyOka (ompeerneHue

OTHONICHMS 3apsAga K Macce UIsl DJeKTpoHa), merod mapabon. [lpuHmmMnuampHas cxema

CTaTMUYECKOT'0 MacC-CIIEKTPOMETPA.
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2.3. Tunbl MFOHHBIX UCTOYHUKOB MAcC CIEKTPOMETPOB

Tumnbl HMOHHBIX MCTOYHHMKOB: C HMOHMU3AIMENH DIIEKTPOHHBIM yIapoM, TIEYHOU, C
(oToMoHM3AIMEH, JIa3epPHbII HOHHBIM UCTOYHHUK. VX MpenMyIecTBa 1 HEAOCTATKH.

2.4. T"a30BBIH IOTOK B CTATUYECKOM MAaCC-CIIEKTPOMETPE

I'a30BbIM IOTOK Yepe3 MacC-CIEKTPOMETP. BA3KUII U MOJIEKYJISPHBIA PEKUM HAaTEKaHUS
ra3oBOM CMECH M3 CUCTEMBI HAIlyCKa B MOHHBIN UCTOYHUK. XUMUUYECKHE U U30TOIHBIC IPUOOPHI.
OCOOeHHOCTH CHCTEM HAITyCKa B HUX.

2.5. Pazpemaroniast cnocoOHOCTh CTATUYECKOTO MacC-CIEKTPOMETPa.

Teoperndeckas Gopma HOHHOTO THKA B Macc CrekTpe. Pa3pemaromias criocoOHOCTH
CTaTUYECKUX MAaCC-CIIEKTPOMETPOB: TEOpPETHUECKass M JKCIEPUMEHTAIBHO OmpeesiemMas
npubopoB. Kiaccudpukanus mpuOOpPOB MO BEIMYMHE pa3periaronieid crmocodHoctr. [ymiers u
BO3MOJKHOCTH U3 pa3pericHusl.

2.6. Tumbl JMHAMHYECKUX MACC-CIIEKTPOMETPOB

Bpemsi-niposneTHbIN U KBaIpyNOJIbHBIN Macc-crieKTpoMeTpbl. OMerarpoH. [Ipenmymiectsa
Y HEJIOCTaTKU JUHAMUYECKUX PHUOOPOB, 00JIaCTH UX MPUMEHEHHUSI.

Paznen 3. CnexkTpajbHble METOABI AHAJIM3A.

3.1. Onpenenenuve U KiaccuuKaIus CIEKTPAILHBIX METOJIOB aHAIN3a

[loHaTHE CHOEKTpaJbHBIX METOJOB aHamW3a, MX Kiaccuduranus. XapakTepPUCTHKA
AJIEKTPOMArHUTHOTO H3JIYYCHHs: YacTOTa, BOJHOBOE YHWCJIO, JUIMHA BOJIHBI, SHEPrusl KBaHTA.
DHEpPreTHYeCKUd  JMama3oH JJIEKTPOMArHUTHOTO M3JIy4YEHHUs, XapakTep BO30YXICHHOTO
COCTOSIHMSI aTOMOB M MOJIEKYJI B Pa3IUYHBIX JHEPreTHYECKUX IUana3oHax PeHTreHoBcKas,
ontuueckas (Y®-, Bumumas, WK-), MukpoBomHoBas, panuouactotHas (OIIP, SAMP)
CHEKTPOCKOMUU, DMHUCCHOHHA U aOCOpPOITMOHHAs, aTOMHAsi U MOJICKYJISIpHAs] CTIIEKTPOCKOTIHSI.
biiok-cxembr mpubOopoB.

3.2. MeToibl aTOMHOIO CIIEKTPAJIIEHOIO aHAJIN3a

AtomHbIi  criekTpanbHbIi  aHamu3  (ACA).  ATOMHBIH  CIEKTp  BOJOpOJa W
BOJIOPOJIOTIOJOOHBIX aTOMOB. ATOMHBIM CHEKTP MHOTOXJIEKTPOHHBIX aTOMOB. BHIbI aTOMHOM
CHEKTPOCKOINMU:  AMHUCCHOHHAs,  abcopOmwoHHass,  (uyopeciieHTHas,  PEHTTCHOBCKAas
(boTosnexkTpoHHAs, 0XKe-, diyopecueHTHas, SMUcCcHOHHas). CrnocoObl aToMHU3alMKu TPOOBI: B
IUIAMEHH, SJIEKTPOTEPMUYECKUI, B 3JIEKTPUUECKON ayre M HCKpe, WHIYKTUBHO CBSI3aHHOMN
mnasme. Konkperneie metoapl ACA: aTOMHO-3MUCCHOHHBINA, aTOMHO-a0COPOITMOHHBIN, aTOMHO-
(bi1yopecueHTHBIN, PeHTI€HOBCKHI, 05Ke-CIEKTPOCKOMUSI.

3.3. MeTo/ibl MOJEKYISIPHOTO CIEKTPAIbLHOIO aHaAIU3a

Monekynsapubiii  ciektpaibibli  aHanu3 (MCA). KpuBas nNOTEHIHMAIBHONW SHEPrUU
JIBYXaTOMHOM MOJIEKYJbl. OJIEKTPOHHOE, KojiedaTenpbHOe, BpallaTeIbHOe BO30YXKIEHHUE
MOJIEKYJIBI M WX JHEpreTHYecKue JAuana3oHbl. Buabl MOJIEKYISAPHON CIEKTPOCKOIUU:
BpaliareiabHasi, KonebaTenbHas, 3JeKTpoHHas U uX koMmOuHanuu. Konkpernsie Metonsl MCA:
HK-criekTpockomnus,  CIEKTPOCKOINHUS  KOMOMHAIIMOHHOTO  paccesHusi,  QIyopuMeTpus,
cuektpodotomerpus. CpaBHEHHE BO3MOXHOCTEH METOJIOB MOJEKYISIPHOM U aTOMHOMU
CHEKTPOCKOIHUH.

3.4. Tunel MOHOXPOMATOPOB W PErHUCTPATOPOB SIEKTPOMATHUTHOIO U3IYYECHUS
CHEKTPaIbHBIX MTPUOOPOB

Meroapsl  pa3noKEHUs ~ AJIEKTPOMArHUTHOTO  W3JIY4eHHMsT B CHEKTp:  IpuU3Ma,
mudpakinroHHas pemietka, uHTepdepomerp Dadpu-Ileppo. Peructpaiivs HHTEHCHBHOCTH
AIIEKTPOMArHUTHOTO  WBNMYYEHHUS:  Y-CHEKTPOMETPHI,  (POTOIIEKTPOHHBIE  YMHOXKHTEIH,
6onomeTtpsl, Dypbe CIEKTPOMETPHI.

3.5. MeTpoaornyeckne XapakTepUCTUKU CIEKTPAIbHBIX METOJIOB aHaIK3a

Pa3pemenne nByx ONU3KMX CHEKTpalbHBIX ToJoc: KpuTepuil Penes. Paspermaromas
CIOCOOHOCTH ¥ JIMHEHAs TUCTIEpPCUS CTIEKTPAbHBIX IPUOOPOB.

Pasnen 4. Xpomarorpaguyeckue MeToAbl AaHAJIM3A

4.1. Onpenenenue U kKnaccudukanms XxpoMarorpahuuecKux METO0B aHATH3a
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Onpenenenue xpoMarorpaduu, #X KIacCUPUKAIUs: Ta3oBas © IKUJKOCTHAS
xpomatorpadusi, BBITECHUTENIbHAs, MPOSBHUTEIbHAs W (pOHTaNbHAs BUABI XpoMmaTorpaduu.
OOmme XapakTepUCTHKH  XpOMATOrpaMuecKoro  pa3/ieieHus  BEUIeCTB:  pa3pelieHHe,
3¢ (HEKTUBHOCTD, CEIEKTUBHOCTb, CBSI3b MEXK]Ty HUMHU.

4.2. Metonpl ra3oBo# xpoMartorpaduu

l"azo-ancopOumoHHas W Ta30-KUAKOCTHAS xpomartorpaduu. [IpuHiunel mogbopa rasa-
Hocutens. [lpuHnunel nmombopa ancopOEHTOB M KHAKOM (a3bl i ra30-afcopOIMOHHON M
ra30XuAKOCTHON xpomarorpaduu. Tumer agcopbentoB. TpeOoBanusi K KUAKOH (dase,
MOJISIPHBIC, YMEPEHHO TOJIIPHBIC, HETIOJISIPHBIC KUIKHE (Da3bl.

4.3. MeToapl KUAKOCTHOM XpoMaTorpaguu

XKunkoctHass xpomarorpadusi, MPUHLIUIBI T000pa MOJBMKHONH M HEMOJBIKHOUW (a3.
Hopmanenas u oOpaimieHHas HemoABwkHas (as3a. BricokoapdexkTuBHas KUAKOCTHAs
xpoMarorpadus.

4.4. Tunsl IEeTEeKTOPOB XpomMaTorpadon

JleTekTopel As ra3oBOM XpoMarorpauu: KaTapoMeTp, IUIaMEHHO-MOHU3ALMOHHBIN, C
JJIEKTPOHHBIM  3aXBaTOM. JIeTeKTOpBhI il SKMJIKOCTHOM Xpomartorpaduu: IO YISIbHOMI
AJIEKTPOIPOBOJAHOCTH U IO MOKA3aTENI0 MPEJIOMIICHUS, CHEKTPO(POTOMETPHUUECKUA. XpOMaTo-
Macc-CIeKTPOMETPHUSL.

Pa3zpnes 5. DiiekTpoxumMmu4yeckne MeTOIbl AaHAJIU3A

5.1. IloreHnmomMeTpus

[lonaTe WOH-CENEKTHUBHOTO »JJeKkTpoaa. [lpuHIMNUanpHas cxema mpudopa s
MOTEeHITMOMEeTprUecKkoro ompeaenenus. [Ipsmas moteHmometpus. [loTeHmomeTpudeckoe
TUTPOBaHUE, 00JACTh TPUMEHEHH S, METO/IbI OTIPE/ICIICHHS] TOUYKH SKBUBAJIICHTHOCTH.

5.2. KynoHnomerpus

3akonsl Dapanes. KynoHomeTpus NOTEHIHMOCTAaTHYECKass M aMIepocTaTUYecKas,
obnactu npumeHeHus. [IoHATHS mpeAenbHOrO TOKAa M BBIXOJAA MO TOKY. MeTona ompeneneHus
3aTPavyeHHOT0 KOJUYECTBA DJIEKTPUUECTBA MPU MOTEHIIMOCTATHUECKON KynoHoMeTpuu. O0nacthb
MIPUMEHEHHUSI AMIIEPOCTATUYECKON KYJIOHOMETPHH.

5.3. Bosbramnepomerpus

Tunsl nonspusyomuxcs (MHIMKATOPHBIX) 31eKTpo0B. [lonsporpadus. Tumsl
nossiporpamm. Jnddysrnonnsiii Tok. YpaBaenue MnbkoBuua. uddepennmanbuas UMITYJIbCHAS
nossiporpadus. O6acTb MPUMEHEHHUS MOIsIporpadum.

Pa3gen 6. Pagno4acToTHBIE METOALI AHAJIN3A

6.1. KpaTtkas xapakrepuctuka merojioB AMP u OI1P

MaruutHbIi MOMEHT siiep, TMPOMAarHUTHOE OTHOIIeHHue, g-paxTop, MarHetoH bopa,
SIIEPHBIM MarHeToH. SIBieHHE AIEepHOM MarHUTHOM peJlakcalliu: CIUH-CIIMHOBOE WM CIHH-
peuieToYHoe BpeMeHa penakcauuu, ypaBHeHus bioxa. Cnektpockonust SAMP: xumumueckuit
CIBHI, pOJIb CHHH-CIIMHOBOTO B3auMoJehcTBUS u auddy3uoHHBIX mporeccoB. llpupona
AIIEKTPOHHOTO MapaMarHuTHOro pezonanca (JI1P), cninHOBOM U OpOUTANIBHBIN MTapamMarHeTH3M,
g-akrop snexktpona. Otmmuuue crnekrpomerpoB OIIP ot cnekrpomerpoB SAMP. Ob6nactu
npumeHenust metoaos AMP u OIIP.

3. O0beM y4eOHON AUCHUNINHBI

Bunsl yueOHOM paboThI 6 cemecTp
B 3aueTHBIX B akanem.
eIMHUIIaX qacax

O0mas TpyA0eMKOCTb JMCIHIIIHHBI 4 144
KonTakTHas padora - aylMTOpPHBbIE 3aHATHS: 1,33 48
Jlexiuu (JIek) 0,89 32
[Ipaktuueckue 3ausarus (113) 0,44 16
JIaGopatopusie padotsl (JIP) - -
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CamocrositesbHas padora (CP): 2,67 96

CaMOCTOATEIbHOE U3YUEHUE PA3JIENIOB TUCIUILIMHBI 267 95,8
KoHTakTHas camocrosiTenpHas padora ’ 0,2

Buja xoHTpoJs

3auyeT T
Bua nToroBoro KoHTpoOJIsi: 3aver
Bunpl yaeOHOI paboThI 6 cemecTp
B 3aueTHbIX B actponom.
eIMHNLAX qyacax

O01mas Tpy10eMKOCTb JMCIHIIJIMHbI 4 108
KonTakTHasi paboTa - ayANTOPHbIE 3aHATHUS: 1,33 35,9
Jlexuuu (Jlek) 0,89 24,0
[TpaxTnueckue 3anstus (113) 0,44 11,9
JlabopaTtopusie paboTsr (JIP) - -
CamocrositesbHas padora (CP): 2,67 72
CamMOCTOSITENTbHOE U3YYEHHE PA3JEIOB TUCIUTIIINHBI 267 71,85
KoHTakTHas camocrosiTenbHas paboTa ’ 0,15
Buja koHTpOIs
3a4€eT + +
Buj uTOroBOrO0 KOHTpOJIS: 3a4er

AHHOTANUA padoyeil MPOrpaMMbl U CHUIIIMHbBI
«TexHoJI0THSI OCHOBHBIX MaTepPHAJI0B COBPEMEHHOM IHEPreTUKU U OCHOBBI PaIallHOHHOM
0e301acHOCTH

1. Heab AUCHMIVIMHBI - CcO3JaHHME y OOydJarmmxcs OOIIeld TeopeTHYecKon u
METO/I0JIOTUYECKOM 0a3bl 3HAHWN B OOJACTH XMMHHM U TEXHOJOTHMH MaTepHalioB COBPEMEHHOM
SHEPreTHKHU, BKIIOYAIOIICH MpEeJCTaBICHUs O IIMPOKOM CIIEKTpE MPOM3BOJCTBEHHBIX 3ajad,
BXOJIIIUX B Ipeaebl UX KOMIETEHIIMH, OCHOBAaX M B3aMMOCBSI3U HCIOJIb3YEMbBIX METO/OB U
BapUaHTaX MX MPAKTHYECKOTO MPUMEHEHHUS.

2. B pesyabrare u3yYeHHs] JUCHMIUVIMHBI OOyYalUIWiicd 1O mporpamMmme
CHEeNHMAIUTETA JOJIKEeH:
061a0amsb CIEAYIOUUMU KOMIIETCHIUSMHU:

— CIOCOOHOCTBIO HCIOJB30BaTh MaTEMaTHUECKHUE, €CTECTBEHHOHAYYHBIE M HWHKCHEPHBIC
3HAHMS TSl pelieHus cBoeil npodeccnonanbhoil nesitensuoct (OIIK-1);

— MOCOOHOCTBIO paboTaTh C HAYYHO-TEXHUUYECKOM U MaTEHTHOW JTUTEPAaTypoOil U MCIOJIB30BaTh
MOJIy4eHHYI0 MH(POPMAIIUIO MPH OCYIIECTBICHUN CBOEH MPO(ECCHOHATBHON NEesTeNbHOCTH
(OIIK-4);

—  CIOCOOHOCTBIO K PEIIeHHI0 MPOo(EeCCHOHATBHBIX MPOU3BOJICTBEHHBIX 3a]a4, BKIIOYAIOIINX
pa3paboTKy HOpPM BBIPAOOTKH M TEXHOJOTHYECKHMX HOPMATHBOB PACXOJOBAHUS CBIPHS,
MAaTepuajIoB U PHEPreTUYECKUX 3aTpaT, COBEPIICHCTBOBAHUE KOHTPOJISI TEXHOJOTUYECKOIO
nporecca (ITK-2);

—  CIIOCOOHOCTHIO AHANU3UPOBATH TEXHOJIOTMUYECKUH TMPOIIECC, BBISBIATH €r0 HEIOCTATKH W
pa3pabaTbIBaTh MEPONPUATHS O ero coBepuieHcTBoBaHUO (I1K-3);

—  CIOCOOHOCTHIO MPUHHUMATh KOHKPETHOE TEXHUYECKOE PEIICHHE C YU4EeTOM OXpaHbl Tpy/a,
paaranuoHHON 0e30MacHOCTH U 0XpaHbl OkpyKatomieit cpenst ([TK-4);
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TOTOBHOCTBIO HCIOJB30BaTh JICHCTBYIONIME HOPMATHUBHBIE JOKYMEHTBI B O0OJAcCTH
paauanmoHHou u saepHoit 6e3omacHoctu (I1K-8);
CIOCOOHOCTBIO K pa3paboTKe IJIaHOB M MPOTpaMM MPOBEICHUSI HAYIHO-UCCIEA0BATEIBCKUX
pa3paboToK, BBIOOPY METOJIOB M CPEJICTB penieHus HoBbIX 3a1ad (I1K-9);
TOTOBHOCTBIO HCIIOJIb30BaTh METOJBI OLGHKH pHCKa W pa3padaThlBaTh MEphI IO
oOecrieueHHI0 0e30TacHOCTH  pa3padaThIBACMBIX HOBBIX TEXHOJIOTUH OOpamieHust ¢
o0bexTamu npodeccuonanbpuoil nesrenpHocTr (IIK-11);
CIOCOOHOCTBIO YIIPABIISTH JCHCTBYIOIIMHU TEXHOJIOTTYCCKUMH poIeccamu,
00eCIeYNBAIOIIMMH BBIITYCK MPOIYKIIMH, OTBEUYAIOIICH TPEOOBAHUSIM CTAaHIAPTOB U PHIHKA
(TTIK-15);
CIIOCOOHOCTBIO K HCIOJB30BAHUIO COBPEMEHHBIX CHCTEM YIPABJIICHUS KadyeCTBOM
MPUMEHHUTEIFHO K KOHKPETHBIM YCIIOBHSIM IIPOM3BOJICTBA T1a OCHOBE MEXKIYHAPOIHBIX
crannaptos (I1K-16).

3namo:
OCHOBHBIE CTAJIUH SJIEPHOTO TOITUBHOTO ITHKJIA;
9KOJIOTUYECKHE MOCHeACTBUS dKcIuTyatanuu ADC;
3akOHbl P® © HOpMaTUBHBIE JOKYMEHTHI 1O MCIOJb30BAHUIO ATOMHOW DSHEPTHUH,
paauamoHHOM 0€30MacHOCTH U OOpAIICHHUIO C PAIMOAKTUBHBIMH OTXOIaMU;
XAMHYECKHAE TPOIECChl TPH BO3JCHCTBUU HMOHU3UPYIOMIETO W3IYYCHHS Ha BEIIECTBO,
OCHOBBI JIO3UMETPHH U JIOZUMETPHUECKOTO KOHTPOJIS;
MPUHIIUITHATBEHBIE OCHOBBI W OCOOCHHOCTH IPOIIECCOB, HCIIOJIB3YEMbIX B TEXHOJIOTHH
MaTepHaJIOB COBPEMEHHOMN SHEPTeTHKH,
anmapatypHoe 0o(GOpMJICHHE U TOCJIEI0BATEIbHOCTh MOCTPOCHUSI TEXHOJIOTMUYECKUX CXEM
JUIsL  pelIeHusl 3ajad, CBs3aHHBIX ¢ mepepadoTkorr OST u oOpamenuem c PAO,
MIPOU3BOJICTBOM PEIKUX AIEMEHTOB, CTAOMIBHBIX H30TOMOB U 0CO00 YHUCTHIX BEIIECTB.

Ymems:
WCIIOJIb30BATh MOJTY4YE€HHbIE 3HAHUSA 7151 OLICHKU BO3MOYKHOCTH CTPOUTENbCTBA HOBBIX ADC,
pacuera OpUEHTHUPOBOYHBIX KallUTAIbHBIX 3aTPaT U HKCIUTYyaTallMOHHBIX PACXOJI0B;
OIICHUBATh PAIMALMOHHYIO OMIACHOCTh PAJHOHYKIIMIOB U MAaTEPHAJIOB;
MPUMEHATh 0a30Bble 3HAHHS B OOJACTU XUMHUHM M TEXHOJIOTMM MaTEpUajOB COBPEMEHHOM
SHEPreTHKU JUIsl PElIeHHs KOHKPETHBIX 3a7ad M COBEPIICHCTBOBAHHS SKCILTyaTHPYEMbIX
TEXHOJIOTMYECKHUX CXEM;
BBITIOJIHATh PACUETHBIE OLIEHKH OCHOBHBIX XapaKTEPUCTHK, MPUMEHSEMBIX B TEXHOJIOTUU
MaTepHuaJIoB COBPEMEHHON YHEPIeTUKH;
OTIpeIeNIATh TPEOOBAHMS K HCIOIb3yeMbIM Pa0OUMM BEIIECTBAM U ONTHUMAIIbHBIE YCIOBUS
OCYILIECTBIICHUSI TPOILIECCOB, MPHUMEHSEMBIX B TEXHOJIOTMM MAaTE€pHAIOB COBPEMEHHOM
SHEPreTHKH;

Bnaoemy:
OCHOBHBIMH TEXHOJIOTHYECKUMHU CIOCO0aMU TMepepadOTKU ypaHCOIEPKAIIETO CHIPhsS, €ro
BBIJIENIEHUIO U 000raIeHuto no uzoromy >3 U;
HaBbIKaMU pacyeTa J03bl B pab0o4rX MOMEIICHHIX U I030BBIX HATPY30K Ha MEePCOHA.
OCHOBaMH BBIOOpA OTJENbHBIX CTAANNA U PallMOHATBHBIX TEXHOJIOTHUYECKUX CXEM IMOTydeHUs
MaTepHuaIoB COBPEMEHHON YHEPTETUKH, COUCTAHUSI UMEIOIIMXCS M CO3/ITaHUE HOBBIX CXEM;
HaBBIKAMU pacyeTa, CPAaBHUTEIBHOM OIEHKM U TIOWCKa ONTHUMAIBHBIX MapaMeTpoB
MIPOLIECCOB, MPUMEHSIEMBIX B TEXHOJIOTUU MaTepUAIIOB COBPEMEHHOM SHEPTeTHKY
OCHOBAMHU aHajM3a COBPEMEHHBIX TEHJEHIIMI B TEXHOJOTHU MaTEpHaJiOB COBPEMEHHOM
SHEPreTHKH.

3. KpaTkoe coaep:xanue I CUUILIHHBI

Pa3nes 1. BBeneHne B TeXHOJIOTHIO MATEPHAI0B COBPEMEHHOM JHEPreTHKH

1.1. OcHOBHBIE NOHATHUSI AaTOMHOW YHEPTrEeTUKHU

[TpousBoacTBO AIIEKTPOIHEPTHU Ha TEeIJIOBBIX AIIEKTPOCTAHIIUSIX,
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TUAPO3JIEKTPOCTAHIMAX M aTOMHbIX  3nekTpocraHuusax (ADC), wux cpaBHEHUHE IO
SKOHOMMUYECKHUM U 3KOJOTMYECKUM MOKa3aTeNsIM. SiepHble SJHEPreTUUECKUE YCTAHOBKU — THUIIBI,
XapaKTePUCTUKH, NPUHLUIIMAIBHBIE CXEMBbl, IE€PCHEKTUBBl MCIIOJIb30BaHUA. SnepHbIi
torumBHbIN KT (SITL[) — ocobenHocTH TexHONOrWU paznmuuHbix cramuit SATL[, orpacnu
IIPOMBIIITIEHHOCTH, oOciyxkuBatomue ATLl, Benymas ponap xumuueckoil texHosoruu B ATLI,
Borpocsl 3kosioruu B AT lemsammecs martepuansl. KOHCTpyKUMOHHBIE Marepuanbl IS
aTOMHOM 3HEPreTUKH. B3aumonencTBue U3lydeHU ¢ peakTOPHBIMU MaTepHaIaMU. TeXHOJIOrus
U IpUMEHEHHe 00orameHHoro ypana. OCHOBHbIE BUbI SJEPHOTO TOILUIMBA.

1.2. OOpamieHue ¢ paauOaKTUBHBIMH _OTXOJIAaMHU ¥ BOMPOCHI  PaTUAIMOHHOM
0€3011aCHOCTH

[TepepaboTka otpadoraBmiero simepHoro tommea (OST) u MOBTOpHOE MCIHOJIB30BaHUE
nensiimuxcst MarepuanoB. OOpamenue ¢ paanoaktuBHbIMH otxogamu (PAO). BosgeiicTBue
npeanpuatuil ATL[ Ha yenoBeka M okpyxkawmyr cpeny. bezonacHocts npeanpustuii ATLL
Konuenmun 6e3onacHoro peakropa. MexayHapoHOE COTPYJHHUYECTBO B aTOMHOM SHEPreTHKE.

Paznes 2. OcHOBBI paguanOHHON 0€30MaCHOCTH U IPMMEHeHHe PAMOHYKIUI0B U
U3JIyYeHu il

2.1. IlpuMeHeHne paJuoHYKINJIOB U 00IIKe 3a1a4i paInalliOHHON 6€3011acHOCTH

Paguonyknunel u aromHas sHepreTrka. OTKpbITHE PaAMOAaKTUBHOCTH. Peakiiuu nenenus
PaIMOHYKIIUIOB U SIAEPHBIN peakTop. SnepHas sHepreTuka. BzanmoneicTBrue HOHU3UPYIOIIETO
U3ITy4yeHUsl ¢ BeliecTBOM. PajmmanuoHHas XuMus, KaKk 4acThb XMMHH BBICOKHMX JHEpruil, ee
3amaun. OOmMe 3amaud paavaldoHHOW Oe3zomacHOCTH. EcTecTBeHHbIE U HMCKYCCTBEHHbBIE
pamnonyknuael (PH) B okpyxkaromieit cpeme. OTKpPBITBIE U 3aKPBIThIE UCTOYHUKH H3TyYCHUSI.
Pamnanyonssiii (oH M BKJIaJ B HEr0 Pa3IMYHBIX COCTABISAIONIMX. ATOMHAas SHEpreTHKa u
npo0ieMa panoaKkTUBHBIX 0TX010B. [IpoGieMbl 0XpaHbl OKpYXKaloIle cpebl.

2.2. NoHu3upyroniee U3J1y4eHUE U €r0 B3aUMOJICHCTBUE C BEIIECTBOM

B3aunMopeiicTBue 3apsHKEHHBIX YacTUIl C BEMIeCTBOM. B3ammopeiicTBue ¢HOTOHOB C
BELIECTBOM. JIeTeKTOPHBI ISl perucTpaly U CIIEKTPOMETPUH alib(a-u3iIydyeHus, AETEKTOPbI s
peructpanuu 6era- ¥ raMMa- U3JIydeHui. Jlo3uMeTpusi HOHU3UPYIOUIEro U3IyYeHUs — BHEIIHEe
U BHYTpEHHEe 00JlyueHUE dYesOBEKa, SKCIIO3UIMOHHAS /103a, MOTJOUICHHAs U SKBHBAJICHTHAs
J03bl, TIOHATHE O JOIMYCTUMBIX YPOBHSX OOJIyueHUs, AETEPMHUHHPOBAHHBIE M CTOXAaCTUYECKHE
3¢ deKkTbl, 1030Bble KOA(DOUUMEHTHl PATUOHYKIUIOB, METOJAbI OINpeAeNeHUus [03bl B
1ab0paTopHH.

2.3. OcnoBHble HOpMatuBHbIE JoKyMeHThl HPB-99/2009 u OCIIOPB-99/2010.

HopmupoBanue 1030BOM Harpy3ku Ha 4ejnoBeka. [IpuHOUMIBI  paaualnnoOHHOMN
6e3omacHocti. Hopmbl pammanuonHoil OezomacHoctu. OO6myueHue nepcoHana. OCHOBHBIE
CaHWTapHble TMpaBwia oOecnedeHus paavanuonHHou Oe3omacHoctu OCIIOPB.  Pacuer
3¢ deKTUBHOW MOIIHOCTH 1103l B Jjabopatopuu. OOnydeHue HaceneHus. Mepsl 10
orpanuueHuto oOmyueHuss HaceneHus. [lpemenst m03 ans HaceneHus. Ilpenensl romoBoro
MOCTYIUIEHUs Uil Bo3Ayxa u Bojabl. [loHsTHe 00 ypoBHE BMemIaTenbcTBa. MeToabl
paaualMoOHHOr0 KOHTPOJIS. 3alyTa NalMeHTa B IICPHON MEIULIMHE.

2.4. OU3MKO-XMMHYECKAs CTa/IUsl B3AMMOJICHCTBUS U3TYYECHUS C BEIIECTBOM.

OCHOBHbBIE TOHATUS XUMHUU BBICOKMX SHEPIMMl — DJIEKTpPOHHAs  AaKTHUBALMS,
BO30Y)KJICHHBIE MOJIEKYJIbI, MOHBI, PAaJUKaJbl, MOTJIOIIEHHAs /1033, PaAuallMOHHO-XUMHUYECKUE
BBIXOJIbl, paJuaIliOHHas YyBCTBUTEIBHOCTb W CTOMKOCTb, paJAMONU3, Kiaccudukaus
MOHM3MPYIOIIUX  U3Ay4eHUH.  DHEpPreTMYecKUil  CHEeKTp  BBHIOMBAEMBIX  DJIEKTPOHOB.
Bo36yxnennsie yactuibl. [ToBeneHre 3EKTPOHOB B HEMOJISPHBIX U MOJSIPHBIX MOJIEKYJISIPHBIX
KUJKUAX U TBEPABIX Cpelax.

2.5. PaaqnaninoHHO-XUMHYECKHE MPOOJIEMBI SIEPHOIM SHEPIETUKH.

Pagnonu3 Boael. Pagmonus BoAHBIX pacTBOpOB. Pannonn3 opraHMYECKHUX BEIIECTB.
Jlo3uMeTpusi HOHU3UPYIOIIUX U3ITYYEHUH.

2.6. PainoakTHBHBIE OTXOIbI.

CanurapHble mpaBuiga oOpamieHuss ¢ paguoakTuBHeIMH — oTxonamu  CIIOPO.
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Knaccugpukamuss PAO, cxmagupoBanue u cucrema nepepadbotku PAO. KonmurnmonupoBanue
PAO. Bpemennoe u okonuatenbHoe 3axopoHeHue PAOQO. Pamuanmonnas 0€30MacHOCTh IMpU
obpammenuu ¢ PAO.

Pa3nen 3. Xumuueckasi TEXHOJIOTHSI PeIKHX 3J1€MEHTOB

3.1. Penkue s1eMeHThl B COBPEMEHHOW SHEPIeTUKE.

SnepHast dHepreTHKa, €€ ChIpheBOEC OOECIedYeHrne, MHPOBOE JHEPronoTpedIcHue,
OCHOBHBIC TEHACHIIMH. HampaBieHus] U3MEHEHUS SHEPTOMOTPEOJICHUST U MPOM3BOJICTBA. Peykue
JJIEMEHThl KaK TCOXMMHYECKOE M TEXHOJIOTHMYECKOE TOHATHE. MUHEpallbl W PYyAbl PEIKUX
METAJUIOB, WX XapaKTEPHCTHUKH, IOJTOTOBKA PYAHBIX KOHIEHTPATOB K MPAKTUYCCKOMY
WCIOJIb30BAHUIO. SlepHBICe W HEsIepHbIE 00JacTH TPUMEHEHUS JIMTHSA, OCpHIUIHS, YypaHa,
UPKOHMSI, TaHUS U IPYTUX PEAKUX METAIIIOB.

3.2. TexHoJ0rus U3BJICUYEHUS PEAKUX DIEMEHTOB.

PaznioxkeHne pyaHBIX KOHIIEHTPATOB. METOIbI BCKPBITHSI Py — BEICOKOTEMIIEPATYPHBIH,
BEITICIIAYMBAHAE, «CYXHe» METOIbl. KOHIICHTPUPOBAHME PEIKUX DJICMEHTOB W pa3jclicHue
OJTM3KUX MO CBOMCTBAM PEAKUX IEMEHTOB C UCIIOJIE30BAHUEM METOJIOB IKCTPAKIIHMH B COPOINH.
HNonoobmennast xpomartorpadus. IlpuHnunuanbHas cxema KOMIUIEKCHOW —nepepaboTku
rpymmoBoro koHreHtpata P3D. [osydenne WHIWBHIIYaTbHBIX COCTUHCHHH PEAKHUX METAJIIOB
WJIM UX CMECEH B MMPOMBINIJICHHOCTH (TEXHOJOTUIECKUE CXEMBI).

3.3. [Ipou3BOACTBO M paiHUPOBAHKWE METAIJIOB M CIUIABOB, MPOW3BOJICTBO M3JICTUN U3

HUX.

CremneHb YMCTOTHI SICPHBIX MaTEPHAIOB, TMOJYYCHHE TBEPIABIX COCAMHEHUN DPEIKHX
METaJUIOB. JIEMEHTHI, TOJXOJSAIINE I WCIOJIb30BaHUS B KauyeCTBE KOHCTPYKIIMOHHBIX
MaTepuajgoB B sIepHOM peaktope. Heltponueie sapl. HeoOxomwmasi cTeneHb OYHCTKH
(momyctumble coaepxaHus). MeToapl OYHMCTKM - OCaxJeHue, Kpuctamuzauus. CrnocoObl
adhduHAKHON OUMCTKH ypaHa. [lepokcuaHas, kapOuHasT OUYMCTKH, SKCTPAKIIMOHHBIN aduHaxK.
HoctounctBa u Heaoctatku. MommmHoe paduHuUpoBaHWE IUPKOHUA. YHMCTOTa SJIeMEHTa B
UCTOpUU YypaHa M wnupkoHus. [lomydeHue peakuX MeETauioB B CBOOOJHOM COCTOSTHHH.
Meramiorepmust U dnektponu3. OGpaboTKa PEAKHX METaIoB. MommmHoe padbUHHpOBAHIE,
MOPOIIKOBAsi METAJUTYpPIHsl U MJIaBKa.

Paznen 4. TexHoJsiorusi 0c000 YUCTHIX BellIeCTB

4.1. BBeneHue B TEXHOJOTHIO 0CO0O0 YMCTHIX BEIIECTB.

CriocoObl BbIpaKEHHs CTENIEHH YUCTOTHI BellecTB. [[IOHATHSA «MUKPOTIPUMECHY) U «0C000
guctoe BemecTBo» (OCYH). CoBpeMEeHHBIN JOCTUTHYTHIN YPOBEHb YUCTOTHI BelllecTBa. BiusHue
BHEIIHUX 3arpsi3HEHUI Ha mpollecchl Tiy0okoil ouncTku BemiectBa. [lonstue kosdduumenta
WHTEHCUBHOCTU OYHMCTKH. Jluddy3noHHas Moaenb 3arps3HEHHs] U3 BHEIIHEro MCTOYHHUKA.
Mopnenb MNOCTYIJIEHUS NPUMECH W3 BHEIIHET0 HCTOYHHKA [0 MEXaHHU3MY pacTBOPEHUS.
Knaccudukanuss metonoB riay0okoil ouncTku BemiecTB. OOIias XapakTepUCTUKAa METOJIOB
r1yOOKON OYMCTKHU BEIIECTB.

4.2. X¥MUYeCcKHe METO/IbI MOJTYYEHUsI 0CO00 YMCTHIX BEIIECTB

OcHOBHbBIE BapUaHThl XUMUYECKHX METOJOB M OLIEHKAa MX MPEAETbHBIX BO3MOKHOCTEH.
CyIHOCT, XUMHUYECKUX TPAHCHOPTHBIX peakuuid. [lepeHoc BemecTBa MOTOKOM raza-HOCUTEIIS.
[Tepenoc BemiecTBa MoJsiekynsapHoil auddysueii. [lepeHoc BemecTBa MOCPEICTBOM KOHBEKIIUU.
[IpenmyrecTBa U HEAOCTATKU XUMHUYECKUX METOJ0B MOTy4EHHsS] 0CO00 YHCTHIX BEIIECTB.

4.3. OU3UKO-XUMUYECKHE METOIbI TOTYYEHHsI 0CO00 YHCTHIX BEIIECTB

JucTunisiuonHeie MeToibl. PekTudukanus kak MeToa TyOOKON OYHCTKH BELIECTB —
TEOPETUYECKUE OCHOBBI PEKTHU(UKAIINU pa30aBIECHHBIX PACTBOPOB, OCHOBHBIE XapaKTEPUCTUKH,
anmapatypHoe odOopMIICHHE, BIMSHHUE 3arps3HSIONIET0 JSHCTBHS MaTepuala ammaparypbl Ha
TIyOWHY OYHMCTKH BEUIECTB, MOJICKYJISIPHAS TUCTUIUIALNS, TEXHOJIOTUYECKUE CXEMBI TOTyYCHHUS
BemecTB OCY. [TomyyeHne ra30B BEICOKOH YHCTOTHI METOJIOM KPUOTEHHOW peKTU(UKAIIHH.

ANCOpPOLIMOHHBIM METOJ] — TEOPETUYECKUE OCHOBBI pA3JIENICHUs CMECe METOJI0M
ajcopOIMu, pacyeT JAWHAMUKA aJacopOIMU MUKpompuMeced mpu TIIyOOKOH OYHUCTKE,
a7IcopOeHThI, WCIOJB30BAaHUE METOJa MPU TIIyOOKOH OYMCTKE BEIIECTB, TEXHOJOTHYECKHE
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CXEMBbI TITyOOKOW OYHMCTKH Ia30B B MPOIIECCaX MPOU3BOACTBA JIETKUX U30TOIOB.

HNonooOmennsiit metoa. TeopeTrnueckue OCHOBBI paselieHHs] CMeceil METOZ0M HOHHOTO
obmeHna. OOt MOIX0] K CHHTE3Y HOHOOOMEHHBIX cMOJI. IoHOOOMEHHAas! TEXHOJIOTUS OYUCTKH
BOJibl. [IpuHIMNMANIBHBIE OCHOBBI TEXHOJOTHU OYMCTKH KHUJKHUX PAAHMOAKTUBHBIX OTXOJIOB
METO0/IOM HOHHOTO OOMEHa.

Kpucramnuzaumonueie metoapl. DU3MKO-XMMHUYECKHME OCHOBbI MeToaa. HopmanbHas
HarpaBJieHHas KpucTaum3anus. MHOTOKpaTHas HampaBlieHHas KpUCTaUIM3alus. 30HHAas
nepekpuctaumzanusa. OOl aHaI3 TEXHUYECKUX CPEJICTB U METOJOB 30HHOW IJIABKU TPHU
MIPOU3BO/ICTBE TYrOIUIABKUX W XMMUYECKH aKTHBHBIX METAJUIOB JIJIi COBPEMEHHOM PHEPrETHKHU.
OCHOBBI TEXHOJIOTUU AJIEKTPOHHO-TYYeBON 30HHOM MJIABKU ITUPKOHUSI.

Mopayasb 5. TexHoJsiorusi U30T0NO0B

5.1. Pazyienenue n30TOMOB METOJIOM PEKTHU(DUKAIUH.

Pextudukanus Boapl Kak croco0 pazaeneHus u30TonoB. OOIMIHOCTH M paziudyue B
3a/1adyax KOHIICHTPUPOBAHHUS HM30TOMOB BOJOpoJa M Kuciopojaa. OCOOEHHOCTH BaKyyMHOU
pextudukauuu BoAbl. HuskotemmepatypHas pektudukauus CO MeraHa Kak CHOCOOBI
paszesieHus: U30TOTIOB YIIIEepoJia; pa3felieHHe W30TOIMOB a30Ta M KHUCIOpOJa peKTU(HUKAIHUEH
NO; paznenenue wuzotonoB Oopa pektudukamnueit BF3;. OcoOeHHOCTH TEXHOJOTHH,
anmapaTrypHoe opopMIIeHUE, TEXHOJIOTHIECKNE CXEMBI, PON3BOICTBEHHBIE YCTAHOBKH.

5.2. Paznienenue n30TOMOB METOJIOM XHUMHYECKOTO M30TOIMHOTO 0OMEHa.

OcobeHHOCTH MeToJa XHUMHUYECKOTO H30TOMHOro oOMeHa. Pa3zjeneHune W30TOTIOB B
CUCTEMaX <OKHUJKOCTb-Ta3» Ha MpUMEPaxX TEXHOJIOTHH pa3/elieHHus] U30TOMOB yriiepoja, a3oTa,
KHCIIOposia, Oopa W KpeMHwus. Pa3ieneHune HM30TOMOB B CHUCTEMAX <OKUIKOCTH-KHUIAKOCTBY) —
aMaJbraMHBIM CIOCO0 pa3fesieHus] W30TOIOB JIMTHSA, Kajus, KajbIlus, MarHus. PaszmenenHue
M30TOMOB METOJIOM B CHCTEMaX «KUAKOCTb-TBepAas (ha3a» Ha mpuMepax pasJielieHHus U30TONOB
azota u Oopa. OCOOCHHOCTH TEXHOJIOTHH, armapaTypHoe oQopMIICHHE, TEXHOJIOTHYECCKUE
CXEMBI, IPOU3BOJICTBEHHBIE YCTAHOBKH.

5.3. Pazzienenue n30TonoB BOOpoaa

Paznenennie M30TOMOB BOAOPOAA METOJOM pEeKTUGUKALUMU — KOHLEHTPUPOBAHUE
nerTepusi MeTogamMu peKTU(UKAUWK BOJBI, PEKTHU(PHUKAIMU aMMHaKa, HU3KOTEMIEpaTypHOI
pextudukanuu Bogopoaa. PasieneHue M30TOMOB BOJOPOAA METOJOM XHMHUYECKOro oOMeHa B
CUCTEMaxX «BOJA-BOAOPOI», <OKMIKUA aMMHaK — BOAOPOI», JIBYXTEMIEPaTypHBIM
CepOBOJOPOAHBIM  MeTogoM. (OCOOEHHOCTH TEXHOJIOTHH, ammnaparypHoe odopmiieHue,
TEXHOJIOTUYECKHE CXEMbl, IPOM3BOJICTBEHHBIE YCTAHOBKHU.

4. O0beM yueOHOH TUCUMIITIMHBI

Bun yuebnoi Bcero Cemectp
paboThl 5 7 8 9
3E |Axan. | 3E |Axkaxn. | 3E | Axan.| 3E | Axan. | 3E | Akan.
4. 9. 4. 4. 4.
Obmas
TPYAOEMKOCTD 22 792 2 72 6 216 6 216 8 288
JUCIUILINHEI
KonrakTHas
padora — 839 | 302 | 089 | 32 | 25 | 90 | 25 | 90 | 25 | 90
ayANTOpPHBIE
3aHATHA:
4,445
Jlekun 160 | 0,445 16 1,33 48 1,33 48 1,33 48
[IpaxTnueckue

3,945 | 142 | 0,445 | 16 1,17 42 1,17 42 1,17 42

sanstus (I13)
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JIaGopatopHsbie
pa6ots1 (JIP)

CamocrToaTe1bHas
pabdora

11,61 | 418

40

3,5

126 2,5 90

4,5

162

KonrtaktHas
CcaMOCTOSATEIbLHAS
pabota

CaMocCTOSITEIILHOE
W3YYCHHUE Pa3/IeiioB
JOUCIIUITIJINHBI

0,6

11,61
4174

0,2

39,8

0,4 ;

3,5

2,5
125,6 90

4,5

162

Buabl KOHTpOJIA:

3auer

3ader ¢ OIEHKOH

IK3aMeH

1 36

36

KonrakTthas pabora
— IPOMEXYTOYHAS
aTTecTanus

Tloaroroska k
DK3aMEHY

0,8

71.2

0,4

35,6

0,4

35,6

Bua utorosoro
KOHTPOJIAA:

3auer

3auer ¢
OLICHKOM

JK3aMeH

JK3aMeH

Bun yaeOnoi
paboThl

Bcero

Cemectp

7

3E | Actp.

3E

Acrtp.

3E

Actp. | 3E
. .

Acrp.

3E

AcTp.

Oo61mas
TPYAOEMKOCTh
TACLUIUINHBI

22 594

54

162 6 162

216

KonTakTHas
padora —
ayJIUTOPHbIE
3aHATHSA:

8,39 | 226,5

0,89

24

67,5 67,5

67,5

Jlexknuu

4,445 | 120

0,445

12

36 1,33 36

36

[IpakTuyeckue
3anstus (I13)

3,945 | 106,5

0,445

12

31,5 31,5

31,5

JlaGopaTopHbie
pabotsl (JIP)

CamocroaTeIbHas
padora

11,61 | 313,5

30

3,5

94,5 | 2,5 | 675

4,5

121,5

KonTtaktHas
caMOCTOSATEIbHAS
pabota

CaMocCTOSITENbHOE
W3y4YEHUE PA3eIIOB
JUCLUILINHEI

0,45

11,61
313,05

0,15

29,85

0,3 -

3,5

2,5

94,2 67,5

4,5

121,5

Bujabl KoHTpOJIA:

3ayeTr

3ayeT ¢ OLEHKOH

IK3aMeH

27

KonTakTHas paboTa

0,3

0,3
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—  [IPOMEXKYTOYHas
aTTecranus

IloaroroBska k

54,3 26,7 26,7
HK3aMEHY.

Buja urorosoro 3auer ¢
3auyer - IK3aMeH IK3aMeH
KOHTPOJISA: OLICHKO

AHHOTanus padoyeil NPorpaMMsbl M CHHUILIHMHBI
«MeToabl AHAJTUTHYECKOT0 KOHTPOJISI B IPOU3BOJACTBE MaTePUAJIOB COBPEeMEeHHOM
JHEePreTHKU»

1. Heap aucuuniauHbl — chopMUpOBaTh y OyAYIIEro MHXKEHepa JOCTATOYHO IOJIHOE
MPEJCTaBICHHE O METOJAaX AaHAJIUTUYECKOTO KOHTPOJII B TPOU3BOACTBE MaTepUaIOB
COBPEMEHHOM DSHEPreTMKH C BBISIBICHHEM €ro CHeUMPUKU A8 psijla TEXHOJIOTMYECKUX
MIPOLIECCOB, TAKUX KAK PaJAMOXMMHMUYECKOE MPOU3BOJCTBO, MOJYyYEHHUE M30TOMHO OOOTaIIeHHOMN
MPOJIYKIIMH, 0COO0 YUCTHIX BELECTB, TEXHOJOTUS PEAKUX IEMEHTOB.

2. B pesyabrare wu3yyeHusi AMCUMILIMHBI oOOydYamlouuiics 10 mporpamme
CHeNMAIUTETA JOJIKEeH:

Obnadams CAeayIONTIMHA KOMIETEHITUIMA
— CIOCOOHOCTBIO HCIIOJIb30BaTh MaTEeMaTHYECKUE, €CTECTBEHHOHAyYHble W WH)KEHEpHbIE

3HAHMS JUIsl pelieHus cBoeil npodeccnonanbhoil nestenpHocta (OIIK-1);

— crnocoOHOCThIO TPOGECCHOHATBHO HCIOJBb30BaTh COBPEMEHHOE TEXHOJOTHYECKOE U
aHAJIUTUYECKOEe 000pyA0BaHUE, CIIOCOOHOCTh K IMPOBEIEHUI0 HAYYHOTO HCCIIETOBAaHUS U
aHaJM3y MOJIy4EHHBIX MPH €ro npoBeaeHuu pesynbratoB (OIIK-2).

— CIOCOOHOCTBIO aHANU3UPOBATh TEXHOJIOTMYECKUH MPOIIECC, BBISBISTH €r0 HEIOCTaTKH U
paspabaTheIBaTh MEpONpUATHSI 110 ero coBepmeHcTBoBanuto (I1K-3);

—  CIOCcOOHOCTHIO YIIPABIIATH JNENCTBYIOIIUMU TEXHOJIOTUYECKUMHU  IpOIECCaMH,
ofecreunBarOIMMH BBIITYCK MPOIYKIIMH, OTBEYAIOIIed TpeOOBAHUSAM CTaHIAPTOB U PbIHKA
(ITK-15);

B pe3ynbpTaTe nzydeHuss JUCLHUILUIMHBI CTYACHT JIOJIKEH:

3namo:

— cneuuuky TMPOBEACHUS aHAIU3a MAaTEpPHAOB COBPEMEHHOW SHEPreTHKU C Y4eTOM
MpeIBApUTENILHOM MOArOTOBKHU MPOObI U MEMIAOIMIUX (PaKTOPOB;

— TEOpeTHYECKWe  OCHOBBI, O0JacTH  NPUMEHEHHs,  BO3MOXKHOCTH, OTpPaHHYCHUS
HCIIOJIb30BAHUS KAXKA0T0 METOJIA Ul aHAJIM3a MaTepUaIoB COBPEMEHHOU SHEPIreTUKY

Ymemn:

—  OCYIIECTBJISITH BBIOOP ONTUMAIBHOTO MeETOJA JJIsi pelIeHUsT KOHKPETHOM 3amadu
OIIpe/IeJICHUsI COCTaBa BELIECTBA [TPU aHAJIN3€ MATEPUATIOB COBPEMEHHOM SHEPIeTUKY;

MPOBOJIUTH PAcCyeT COCTaBa AHAIM3MPYEMOTO BEIIECTBA MPU HCIHOJIB30BAHUU PA3IMUHBIX

METO/IOB C YYE€TOM CHEIH(PUKU aHATTu3a MaTeprUaIoB COBPEMEHHON YHEPTeTUKH

Braoemy:

— HaBbIKAMM CTATUCTMYECKOW OOpabOTKM pe3yiabTaTOB aHalM3a C Y4eToM crHeuupuku
NPEeBApUTENILHOM TOATOTOBKUA MpOObI, CiIydyallHOW M CHCTeMaTHMYecKOW NpHOOpHON
MOTPELTHOCTH, O0JIACTH ONpeNeNsIeMbIX KOHLEHTPaIHA;

— HaBBIKAMM OMpEJENCeHUs U yueTa (PaKTOpOB, BHOCSIIMX OCHOBHOM BKJaJ B MOIPEIIHOCThH
aHaln3a;

—  METOJaMH NPOBEAEHNUS HKCIIEPUMEHTA ¢ IPUMEHEHNEM COBPEMEHHOM HAay4yHOM anmaparypsl,
aHanmu3a 1 00pabOTKH Pe3yNbTaTOB SKCIIEPUMEHTA.

3. KpaTkoe coaep:xanue I CUUILIHHBI

Pasnen 1. @uznko-xuMu4YecKHe METOAbI AHAIM32 H30TONOB U 0C000 YHCTHIX BEeLECTB.

Bsenenue.
Henn, 3amaun U CTpykTypa Kypca. Poip aHaIMTUYECKOTO KOHTpOJS B IPOU3BOJICTBE
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MaTepHuagoB COBpPeMEHHOH »dHepreTuku. Crnenuduka aHanmM3a CTAOMIIBHBIX W30TONOB U
MuUKpornpuMmeceit B 0co6o uncteix (OCYH) BemecTBax

1.1. CraTuctrueckas 00pabOTKa pe3yJbTaTOB U METPOJIOTHYCCKHE XAPAKTEPUCTUKH Ha
IIpUMEpPEe METOA0B aHaau3a U30TOmOB U 0c000 uncThix (OCY) BemecTs.

B ngannom pasznene paccMaTpUBAIOTCS METOJbI CTAaTUCTUYECKOM 0OpabOTKHM aHaiau3a Ha
nmpuMepax aHajin3a HW30TOIMHOTO COCTaBa BEIIECTB M HCIOJIb30BAaHUE JIOTapUPMUIECKOTO
pacnpeneneHus nmpu 00paboTke pe3ylbTaTOB aHaIM3a 0CO00 YMCTHIX BemlecTB. [IpUMEHNTEIBEHO
K aHanu3y u3zorornoB u BemiectB OCY paccmaTpuBaroTCs METPOJOTUYECKUE XapaKTePUCTUKHU
METOJIOB BBITIOJIHEHUSI U3MEPEHUM, COCTABJISIONIME MTOTPEITHOCTEN U CIIOCOOBI MX OLIEHKH, B TOM
YHUCJI€ YYBCTBUTEIBHOCTD U MIPEeSl 0OHAPYKEHHS KaK BaXHEHIITNE XapaKTePUCTUKH METO/1a MPHU
aHaJIM3€ U30TOIMHOIO0 COCTAaBa KU 0CO00 YUCTHIX BEIISCTB.

1.2. MeTtoapl aHaau3a 0c000 YHUCTHIX BEIIECTB.

Pazgen mocBsimen wu3ydenwto crneuuduku aHanmm3a BemectB  OCY.  Metonapl
MPEABAPUTEIIBHOTO KOHIIEHTPUPOBAHUS MUKPOTIPUMECEH Kak MpeaBapuTesibHas CTaus aHalnu3a
0c000 yucThIX BemiecTB. CrocoObl MPUMEHEHNs HEM30UPATEIIbHBIX, SAIEPHBIX, KATATUTUUECKHX,
CHEKTPaJIbHBIX U XpoMmaTorpaduyecKux METOIOB JIA aHAJIUu3a MUKpPOMpPUMEcEH B BEIIECTBAX
OCUY, a Taxxe.

1.3. MeToapI aHaIu3a CTA0OMILHBIX N30TOIIOB.

OcoOeHHOCTEN HCTIONB30BAHUS MACC-CIIEKTPOMETPUH, TEHCUMETPUH, HHTEPPEPOMETPUHU
U CHEKTPaJIbHBIX METOJIOB JJIsi aHAIM3a M30TOIMHOTO COCTaBa BemiecTB. [IONHBIA W30TOMHBIN
aHaJIM3 BOJBI C MCTOJB30BAaHMEM METO/IA IBYX KOHCTAHT U KOMOWHAIIUN JEHCHMETPUUECKOTO U
CIIEKTPAJILHOTO METOIOB.

Pa3znes 2. ®U3HKO-XMMHUYECKHE METOAbI AHAJIM3A PeIKUX H PACCESTHHBIX 3JIEMEHTOB

2.1. OcHOBHBIE TOHATHS aHAJTUTHYECKOTO KOHTPOJIS B IPOM3BOJICTBE PEAKUX DJIEMEHTOB.

OCHOBHBIC TIOHSTHS AHAIUTHYECKOTO KOHTPOJSI B TPOM3BOJACTBE PEAKUX 3JIEMEHTOB,
00BEKTHI aHaliM3a, OCOOCHHOCTH COCTABJICHHS CXEM aHalin3a, BBIOOpA METOJOB aHaIM3a,
MpEeABAPUTEIIPHOW TMOATOTOBKH TMPOO, COACP)KAIUX PEIKHEe METauIbl. ATTeCTOBaHHbBIC
METOJIMKHA aHaJlM3a OOBEKTOB MEPEPaOOTKU CHIPhS PEAKUX METALIOB. BaXHOCTh KOHTPOJIS
COJIEpKaHUs TPUMECcEeH, BIUSIIONINX HAa TIOTPEOUTEIIbCKUE CBOMCTBA MaTEPHATIOB.

2.2. OCHOBBI MUHEPAJIOTUYSCKHUX MCCICIOBAHUN.

OCHOBHBIE MPUHITUITEI U METObI TPAHYJIOMETPHYECKOT0 aHanu3a. ONTHYECKHEe CBOWCTBA
MaTepuajoB M METOJAbl HMX HCCJICAOBaHHMS (CBETOBas M PEHTICHOBCKAs MHKPOCKOTIUS;
ONTHYECKas U JIIOMUHECIIEHTHAs CrIeKTpockomnusi). MccnenoBanue CTpyKTypbl MUHEPAJIOB, Py U
MPOJAYKTOB UX TMepepaboTKH (OCHOBBI PEHTI€HO(A30BOTO aHAIN3a, YJICKTPOHHOM MHUKPOCKOIIUH,
MH(PaKpaCHOU CIIEKTPOCKOIHH).

2.3. OcoOCHHOCTH AaHATIMTHYECKOTO ONPEACACHUS PEIKUX METAIIOB.

DUBMKO-XUMHYECKHE METObI ONPEACIICHUS JTUTHSI. XUMHUCCKUE U (PU3HKO-XUMHYECCKUE
METOJIbI OMPEACIICHUs PEIKO3eMeNbHBIX AeMeHTOB (P33). MeTonbl onpeneneHus 1UpPKOHUS,
radHus, HIOOMS, TaHTaJIa U ypaHa.

Pasznen 3. Xpomatrorpagusi m XpoMaTO-MacC-CIEKTPOMETPUSI B  aHaJH3e
MAaTepHaJIOB COBPeMEeHHO IHEPreTHKHU

3.1 XpomaTorpadudeckre METOAbl B aHAIN3€ MaTEPHAIOB COBPEMEHHOM YSHEPIreTHKH .

OO6mHoCcTh W crnenuduka MPOLECCOB XpoMaTorpaduueckoro aHajanu3a MaTepuasoB
COBPEMEHHOUW »SHepreTHKu. TeopeTudeckue OCHOBHI xpomatorpaduu. I[IpemmonroroBka u
CUCTeMbl BBOJAa o0Opa3loB mpu XpoMatorpadguueckoM aHammie. KadecTBeHHBIH razo-
xpomaTorpaduueckuit aHanm3. OKCKIIO3HOHHAs xpomatorpadus. KuIKOCTh-KUIAKOCTHAS
(pactpenenurenbHas) xpoMarorpadus. CBepxkputuueckas QrongHas XxpoMarorpadus.

3.2. Macc-CueKTpOMETpUs U XPOMAaTO-MAaCC-CIIEKTPOMETPHUs. KaK METOJbl aHaau3a
MaTEepPHUAIOB COBPEMEHHON DHEPIEeTUKH.

Oco0OeHHOCTH TIPUMEHEHHUS METOJO0B HOHU3AIMU s TOJYYeHUS MAacC-CHEKTPOB
MOJIEKYJISIPHBIX MOHOB W M3Yy4YEHHS! BBICOKOMOJICKYISIPHBIX COCIMHEHUN pPa3NIUYHON MPUPOIBL.
du3nyecKkue OCHOBBI METOJIa MAacC-CIEKTPAlbHOTO pacmaja OpPraHuYeCKHX COSAMHEHUN B
peXHMe AIIEKTPOHHON MOHM3AIMH. [[pHHIIUIIEI U IPUEMBI OTlpeieleHus] 00JIacTH MOJIEKYISPHO-
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MacCCOBOI'o

pacnpeeneHus..

Ilousarue

«OCKOJIOYHBIC U

XapaKTepPUCTUUECKHE

HOHBI».

®du3nyeckue OCHOBEI MacCC-CIICKTPAJIbHOTO pacriaaa. [lonsiTue MeracTaOMIIbHBIE HMOHBI H
IMPUHOMIIBI UX 06pa30BaH1/1;1. OcHOBHBIC IpaBujia 1 NOAXOAbl K UHTCPIIPCTALIUN MACC-CIICKTPOB.

Pacuer W30TOONHOW YHUCTOTHI

COETUHEHUU.

MOHUTOPHHIA 33JIaHHBIX HOHOB. Macc-ClIEeKTPOMETPHS BEICOKOTO Pa3pelICHuUs.

4. O0beM yueOHOM THCHUIINHBI

Mertox wmacc-pparmeHTorpaduu U pexXUM

Bun yae6HOMI paboThI Bcero Cemectp
7 8 9
3E Axan. 3E Axan. 3E Axan. 3E | Axan.
4. 4. 9. 9.
Obmas TpynoemxocTe 13 | 468 4 144 | 4 144 5 | 180
JTMCIUTUTHHBI
Konrakruan padora — 534 | 192 | 1,78 | 64 | 1,78 | 64 | 1,78 | 64
ay/INTOPHbIE 3aHATHS:
Jlexuymu 2,67 96 0,89 32 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (113) 2,67 96 0,89 32 0,89 32 0,89 32
CamocrosiTesibHast padora 6,66 240 2,22 80 2,22 80 2,22 80
KonrakrHas
CaMOCTOsATENbHAs paboTa 0.4 0.2 0.2 i
CamocrosiTeTbHOE H3YICHUE 6,66 2,22 2,22 2,22
Y1 239,6 79,8 79,8 80
pa3ienoB TUCIUTUINHBI
Buabl KOHTpOJIS:
3auer - - + + + + - -
OK3aMeH - - - - - - 1 36
KonrakTHass  pabora
MPOMEXKYy TOYHAS | 0,4 | 0,4
arTecTanus
IToaroroBKa K 3K3aMeHy. 35,6 35,6
Bujg uTOroBoro KOHTpoJIsi: 3ayer 3ayer DK3aMeH
By yaeOHoM paboTh Bcero Cemectp
7 8 9
3E Actp. 3E Actp. 3E Actp. 3E | Actp.
q. q. q. 9.
Obmas TpynoemKocTs 13 | 351 4 117 4 117 5 | 135
JMCUIUTUTHHBI
Konrakrhast padora — 534 | 144 | 1,78 | 48 | 1,78 | 48 | 1,78 | 48
ayIMTOPHBbIE 3aHSITHA:
Jlexmun 2,67 72 0,89 24 0,89 24 0,89 24
[Tpaktueckue 3anstus (113) 2,67 72 0,89 24 0,89 24 0,89 24
CamocrosiTesibHas padoTa 6,66 180 2,22 60 2,22 60 2,22 60
KonTakTHas
caMOCTOsITeNIbHAs paboTa 0.5 0.15 0.15 ]
CaMoCTOATENBHOE N3YUEHUE 6,66 2,22 2,22 2,22
179,7 59,85 59,85 60
pa3iesioB TUCIUTUIAHBI
Buabl KOHTpOJIA:
3auer - - + + + + - -
DK3aMeH - - - - - - 1 27
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KontakTtHas  paGora -

MPOMEKYyTOYHAS | 0,3 - - - - 1 0,3
arrecraunus

IToaroToBKa K 3K3aMeHy. 26,7 - - - - 26,7
Buja uTOrOBOro KOHTpOJIS: 3aver 3auer IK3aMeH

AHHOTaN U padoyeil MPOrpaMMbl JUCHUTITIHHBI
«TexHosiorus Tenjonocuresieii 1Y u 3amura oxkpy:xamomei cpeabi»

1. Hear aucuumiauHbl — (GOPMHUPOBAHWE KOMIIETEHIMA B OOJACTH  XHUMHKO-
TEXHOJIOTUYECKUX IPOIECCOB, NMPUMEHSEMBIX INPHU SKCILTyaTallud SACPHBIX SHEPreTUYeCcKUX
yctaHoBOK (DY), u MeponpusaTuii, HaMpaBiICHHBIX Ha NPEIOTBpAIICHUE TOMaTaHus
paanoakTuBHBIX 0TX0/10B (PAQ), obpasytomuxcs Ha DY, B OKpyKarouIyro cpeny.

2. B pe3yabtare wu3yYeHMs JUCHHUILUIMHBI oOydawlmiics 1O Nporpamme
CHEeNMAINTETA JOJIKEeH:

Obnadams ClenyOUUMA KOMIETSHITUSIMU :

—  CIOCOOHOCTBIO MPEJICTaBUTh COBPEMEHHYIO KapTUHY MHpa Ha OCHOBE IEJIOCTHOM CHUCTEMBbI
€CTECTBEHHOHAYYHBIX U MaTeMaTHUeCKUX 3HAHWM, OPUEHTHPOBATHCS B LEHHOCTAX OBITHSA,
XKU3HHU, KyapTypsl (OK-1);

— crnocoOHOCThIO TPO(GECCHOHATBHO HCIOJBb30BAaTh COBPEMEHHOE TEXHOJOTUYECKOE U
aHAJIUTUYECKOEe 000pyA0BaHUE, CIIOCOOHOCTh K IMPOBEIEHUI0 HAYYHOTO HCCIIETOBAHUS U
aHaJIM3y MOJIy4YEHHBIX MPHU ero npoBeaeHun pe3ynabraTos (OI1K-2);

—  CIOCOOHOCTBIO K PElIeHHI0 Mpo(ecCHOHAIbHBIX MPOU3BOJACTBEHHBIX 3a]a4, BKIIOYAIOIINX
pa3paboTKy HOpPM BBIPAaOOTKM M TEXHOJOTHYECKMX HOPMAaTHBOB pPAacXOJOBAaHUS CHIPBS,
MaTepHUajJoB U PHEPreTUUYECKHUX 3aTpaT, COBEPIIEHCTBOBAHHE KOHTPOJIS TEXHOJOTHYECKOTO
nporecca (I11K-2);

—  CIOCOOHOCTBIO aHANM3UPOBATh TEXHOJIOTMYECKUH MPOLIECC, BBISBIATH €r0 HENOCTATKH U
paspabaTheiBaTh MeponpusaTHsI 10 ero coBepuieHcTpoBanuto (I1K-3);

—  CIOCOOHOCTBhIO MPUHUMATh KOHKPETHOE TEXHUYECKOE PEUICHHE C YY4eTOM OXpaHbl Tpy[a,
paauanmoHHOM 0€30MacHOCTH U OXpaHbl OKpyKarotiei cpenst (I1K-4);

— CIOCOOHOCTBIO HCHOJB30BaTh METOJAbI OLEHKM pHUCKa U pa3padaThiBaTb MeEpbl IO
obecrieueHUI0 0E€30MacHOCTH  pa3pabaThIBAEMbIX HOBBIX TEXHOJIOTUH OOpaleHus ¢
o0bekTamu nipodeccrnonansroit aestrenbHocTr (ITK-11);

—  CIOCOOHOCTHIO K 0Oe3omacHOMY  TpPOBEICHHIO, KOHTPOJIO,  pa3paboTke W
YCOBEPIICHCTBOBAHUIO  TEXHOJOTMUECKUX TMPOLIECCOB TMOJIrOTOBKM U pereHeparuu
TEIUIOHOCUTENICH  SAEPHBIX  DHEPreTUYECKHMX  YCTAHOBOK  PA3JIMYHOTO TUIIA,
ofOecreunBarOIMMHU  HAJCKHYI0 M JIOJITOBPEMEHHYIO 3alllUTy OKPYXKAIoUell cpeabl OT
BozneiicTBus panuanun (IICK 3.1).

B pe3yabTare ocBOeHMS TUCHHMILIMHBI BHIIYCKHHUK J10JI5KeH

3namu:

—  KOHCTPYKLMOHHBIE OCOOCHHOCTM M pexuMbl paborsl OmoxkoB BBOP, PEMK u BH,
WCTOYHUKHU U JOIYCTUMBIE TIPEebl PATUOHYKIUIHBIX 3arps3HEHUIN TEIUIOHOCUTEINEH;

— BOJHO-XMMHUYECKHE PEKHUMbl U XapaKTEPUCTHUKA OCHOBHBIX CHUCTEM CIELBOJOOYUCTKH,
METO/Ibl OYMCTKH HATPUEBOTO TEIJIOHOCUTENS U 3alIUTHOTO rasa;

—  c1ocoObl OYUCTKHU Ta30BBIX BHIOPOCOB M KHUJIKUX 0TX0]10B ADC;

— CcmocoObl MPOBEAECHUS JIEMOHTa)Ka PEaKTOPHOIo OJI0Ka M XapaKTEPUCTHKH 0Opa3yroIIMXCs
pu 3tom PAO;

Ymemo:

— wucnonb3oBaTh «HopMbl pamuanmoHHOW 0€30MacHOCTW» JUIS OIEHKH pagHallMOHHON

00CTaHOBKU,
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— BbIOpaTh HEOOXOIUMBI METOJ| J€3aKTHBALMU OOOPYIOBAaHHS MPHU KOHKPETHBIX HCXOJHBIX
YCIIOBUSIX;

—  paccUHMTBhIBaTh KOAPPHUIHUEHTH OYUCTKU KHUIKUX PATHOaKTUBHBIX 0TX010B (JKPO);

—  MpaBHIBHO BBIOMPATh METOJI BOJOIOATOTOBKH U OYMCTKU TETNIOHOCHTEIS;

Braoemy:

— MeTOoJaMHu HpPOBEJICHUS CTaHAAPTHBIX HCIHBITAHUN 110 ONPEIENICHUI0 3HEPreTUYECKUX,
TEXHOJIOTMYECKUX UM SKCITyaTallMOHHBIX CBOMCTB MaTepUaoB COBPEMEHHOM SHEPreTUKY;

— MeToJaMH M CpEICTBaMU TEOPETUYECKOTO0 M  IKCHEPUMEHTAIbHOIO MCCIIEI0BaHUS
TermioHocuteaen A0V,

—  MEeTOJaMH JIe3aKTUBAIMKU 000pyA0oBaHUs U noMeeHuit Ha ADC;

—  MeTOoJaMH OpraHu3aluid XUMHUYECKOTO U PaJuOXUMUYECKOT0 KOHTpoJs Ha ADC;

— Merojamu 1o mnepepaboTke u 3axopoHeHuio PAO, oOpasyromuxcs npu cHsatun ADC c
SKCIUTyaTaluu

3. KpaTkoe cogepxaHue JMCHUILUINHBI:

Pazgen 1. A9Y u renyonocureau ua AJDC

[IpenMer u 3a1auu AUCHUIUIMHBL. DHEPTeTUYECKHE MOTPEOHOCTH AJIsl pa3BUTHUSL MUPOBOI
SKOHOMUKH B Oimkaiiiiee Bpems. TOIUIMBHO-IHEPTETHUECKHI OalaHCc. DIEKTPOIHEPIHs U €e
nonydenue Ha TOC, I'DC u ADC, cpaBHEHHE SKOHOMHUYECKHX M JKOJOTHUYECKHX AaCTEKTOB.
[IepcniekTHBEI pa3BUTHSA AaTOMHOM SHEPTETUKH.

1.1. SAnepHble sHepreTuyeckue ycTtaHoBKU (ADVY). SnepHble peakTopbl Ha TEMJIOBBIX U
OBICTPBIX HEUTPOHAX W TPUHIMITHAIBHBIE THUIBI SJIEPHBIX TOIUIMBHBIX MHUKIOB. CTpyKTypa
aTOMHOM oHepreTukd. KOHCTPYKTHBHBIE OCOOEHHOCTH, OCHOBHBIE XapaKTEPUCTHUKU H
000pyI0OBaHWE OTEYECTBEHHBIX JHEPreTUYECKUX sAepHbIX peaktopoB BBOP u PBMK,
3apyoexnbix peaktopoB BWR, AGR, HWR. ATOIl u ACT. Tpaucnoptasie SA2Y. Konnemnmus
6e3omacHoTO peakTopa. PeakTopsl Ha ObicTphiX HeTpoHax BH u BTT'P u ux ocobennoctw.

1.2. Temmonocurenu A3Y. OcHoBHBIC TeroHOCUTENU DY M BX PU3UKO-XUMHUUYECKHE
cBoiicTBa. TexXHONIOrHUecKrue acheKThl MOATOTOBKU U MOJACpKaHHs KauecTBa TETIOHOCUTEINEH.
[Iytn moctyruieHust 3arpsi3HEHUNA B KOHTYp TemioHocutens ADY. PaguaniMOHHO-XUMUYECKUE
mpoueccsl B TeroHocuTesX. [IpoaykTel paavonusza U MpUMECH, UX BIHMSHHE Ha KOPPO3HIO
KOHCTPYKIMOHHBIX MaTepuanoB. OcOOEHHOCTH KOPPO3UU B KOHTYpax CTajieil, IUPKOHUEBBIX U
AIIOMUHHUEBBIX CILJIAaBOB, ILIBETHBIX METAJJIOB, CBOMCTBa MPOJIYKTOB KOppo3uu. OCHOBHBIE
METO/Ibl YMEHBIIEHUS KOPPO3MHM KOHCTPYKIIMOHHBIX MAaTE€pHaOB KOHTypa. AKTHUBALU
TEIUIOHOCHUTENS, NpUMeced U MPOAYKTOB KOpposuu. [loHSTHE O XUMHYECKONW TEXHOJOTHU
TeroHocutenen 10V u BOAHO-XUMHUYECKOM PEXUME BOJAHBIX TEINIOHOCUTEINIEH.

1.3. BOMHO-XMMHUYECKHA pPEXKUM BOIHBIX TemiaoHocutenein ADY. Temnodusnyeckue
CBOMCTBA BOJAHOIO TeruioHocuTens. Paguonus Boabl. Hakoruienne mpoayKTOB paavon3a U UX
BIIUSIHUE HA KOPPO3UIO KOHCTPYKIIMOHHBIX MaTepuasioB. CriocoObl MOJABICHUS PaIHOIN3a BOIbI
B KOHType. HaBeneHHas M OCKOJOYHAas akTUBHOCTh B TEIUIOHOCHUTENE. BoaHO-XuMUUecKUid
peXUM OJHOKOHTYPHBIX M ABYXKOHTYpHbIX ADC. bopHoe perynupoBanue. Hopmupyemsie u
KOHTPOJIUPYEMBIE TTOKA3ATENIN KAYECTBA TEMJIOHOCUTEIIS.

Bononoaroroska. OcanuTenbHble METOIBI BOJOMOATOTOBKH, HX (DU3HKO-XUMHUYECKUE
OCHOBBI, IPUMEHSAEMBIE PEAreHThI, CTEIIEHb OUUCTKU OT PA3JIMYHbIX IpuMeceil. Mexanndyeckue u
HaMbIBHBIE (GUIBTPEL. NoHHOOOMEHHBIE (PUIBTPHI. XapaKTepUCTUKH HOHUTOB U (UIBTPYIOLINX
MaTepHuaos.

Cxembl ¥ 00OpyIOBaHHE YCTAaHOBOK OYHMCTKH BOJHOTO TEIUIOHOCHUTENS. MarHuTHbIE
¢bunbTpel. HambIBHBIE W HOHHOOOMEHHBIE (WIBTPBL. BbIcOKOTEMIIEpaTypHbIE COPOCHTHI.
PerynupoBanue coaepxkaHuss OOpPHOW KHUCIOTHI, aMMHaKa, TUIAPOKCHIA Kamus H  T.1I.
O PekTHBHOCTh OYUCTKU OT PAJAMOHYKIHAOB. TE€XHONOTHS OYMCTKA TYpOMHHOTO KOHJEHCATa.
BXP remnoBeix cereil.

1.4. TexHonOrHs HEBOJHBLIX TEHIOHOCHUTECIICH. XapaKTCpI/ICTI/IKa U CBOMCTBA Ta30BBIX
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TerioHocurened. Kopposus MarepuasioB B ra30BbIX Cpelax.

XapakTepucTuka M CBOMCTBA JKMAKOMETANIMYECKUX TeIuIoHocuTenen. Kopposus
MaTepHajIoB B JKUJKUX MeTauiax. HaBeneHHast akTUBHOCTb.

CBolicTBa OpraHUYECKUX TEIUIOHOCUTENEH U UX PaaAUOIIH3.

Paznen 2. Opralmsamm XHMHYECKOI0 1 pAAUOXUMHUIECCKOI0 KOHTPOJIA Ha A9y

O0beM XMMHUYECKOIO U paJMOXMMMUYECKOr0o KOHTpojs B KoHTypax ADY. VcrpoiicTBa
otbopa npo0. Metoabl 1 IPUOOPHI KOHTPOJIS. MIOH-CENeKTHBHBIE AIIEKTPOAbI U UX MPHUMEHEHHE.
Cucrema aBTOMaTU3UPOBAHHOTO KOHTPOJIA TerioHocutenen ADY. PaguoxuMuyueckuit KOHTPOIIb
crenkopiryca. PagmoxuMuyeckie METobpl KOHTPOJIE 0OBEKTOB OKpykatomiei cpeasl Ha ADC.
Haznauenne u OCHOBHBIE 3ajaud JlabopaTopuu BHEWIHEW no3umerpuu. HerpanuuuonHbie
MEPCTIEKTUBHBIE METO/Ibl HEMPEPHIBHOI'O KOHTPOJISI KAUECTBA BOJHOTO TETIJIOHOCUTEIIS.

Paznen 3. /lezakTuBauusi o6opynoBanus u nomeienuii Ha A93C

[londaTne pe3akTMBaMM M €€ KOJWYECTBEHHBbIE XapaKTEPUCTHKU. McTouHmMKM
3arpsi3HEHUs [OBEPXHOCTEW M JONYCTHUMBIE YpPOBHM 3arpsA3HeHus. TpeboBaHus K
NIE3aKTUBUPYIOIIMM pacTBopamM. Moromue cpenctBa u  moromiee Jaeiicteue. [IAB B
NIE3aKTUBUPYIOMINX pacTBOpax. AkTuBHbIE 100aBKku. CocTaB M 3(PPEKTHUBHOCTH HEKOTOPBIX
JI€3aKTUBHUPYIOIIHUX PACTBOPOB U KPUTEPUU BHIOOpA PAllMOHAIIBHBIX PEXUMOB J1€3aKTHBAIIHH.

Je3aktuBanus SADY. Pexumsl nesaktuBanuu koHTYpoB BBOP m PEMK u penentypsl
N€3aKTUBUPYIOIIMX KOMIO3UIMH. MeXaHn3Mbl yaleHUs] KOPPO3UIHBIX OTIIOKEHHI pacTBOpaMu
JIBYXBaHHOTO MeToJa. BiusHue TemiiepaTypbl, CKOPOCTH MOTOKA KUJIKOCTH, KOHIIEHTpalUU
pacTBOpPOB M BpEeMEHH OOpabOTKH Ha TPOIECCHl JAe3aKTUBAIMU |-TOo KOHTypa. BosnmelicTBue
JI€3aKTUBUPYIOIINX PACTBOPOB Ha MaTEPUAJIbl TB3JIOB. TEXHUYECKUE CPEICTBA I€3aKTUBALINH.

Pa3znen 4. PanmoaxkTuBHEBIE oTX0AbI HA ADC.

4.1. Ocnoubie mapametrpbl PAO #Ha ADC. Tunsl pamgnoaktuBHbIX 0TX040B (PAO), nx
KJIacCU(UKAIUs MO0 COCTOSHUIO, XMMHUYECKOMY COCTaBy M yJENbHOW akTUBHOCTU. OCHOBHBIE
stanel oOpamenus ¢ PAO: c6op, TpaHCIOPTUPOBKA, XpaHEHHE, TepepadoTKa U 3aXOpOHEHHE.
TpeGoBanust pamuanmoHHOM Oe3omacHocTH. TexHonormueckas cxema ADC W OCHOBHBIC
UCTOYHUKUA oOpazoBanus PAOQO: razoBble BbIOPOCHI, TBEpIbIE€ OTXOIbl M3 AKTHUBHOW 30HBI
peakTopa, OpraHM30BAaHHBIE MPOTEUKH 1-ro KOHTYypa, cOpPOCHI aKTUBHBIX ApPEHAXKEH, BOIbI
0acceliHOB BbIIEPIKKH, BOJIbI I€3aKTUBAIIMM U OOMBIBOUHBIE BO/IbI IOMEIICHUI U 000PYI0BaHUS,
BO/JIbl CAHIIPOITYCKHUKOB U CHEUINPAYEYHBIX, pereHePAllMOHHbBIE K OTMBIBOYHBIE BOJAbI (DUIIBTPOB,
BOJIbI JI€3aKTUBAIIMM U OOMBIBKHM TPaHCIOpTa, BOJbI Jaboparopuid, MacTepckux u T.1. [lytu u
cniocoObl ymeHnbeHuss PAO na ADC.

4.2. DU3NKO-XMMHUYECKHE OCHOBBI IMepepabOTKU JKUIKUX PaJMOAKTUBHBIX OTXOJIOB
(KPO). Ilpomeccsl koarymasiuu: OCaKICHHE THUAPOKCUAOB JKejes3a, aJlOMUHHUS M Maprasia,
comoBoe ymsruenue, ¢ocdarHas koarynsuusa. Mcmonb3oBaHue (GEppoOLUAHUAOB THKEIBIX
METAJJIOB Ui YIYYIIEHUS OYUCTKU OT paauone3us. DuibTpalus >XUIKUX OTXOJOB 4epe3
KBaplLEeBble U TecuaHble (GUIBTPHL. YJaleHue B3Becel Ha (UIbTPaX C HAMBIBHBIM CJIOEM.
Bcenomorarenbubie GpuiibTpytomiiue Mmarepuanibl. IGGEeKTUBHOCTh OUYUCTKU OT PATUOHYKIHIOB.

CopOrnoHHbIN 1 HOHOOOMEHHBIH crocoOb! nepepadoTku XKPO. Tumsl 0Te4eCTBEHHBIX U
3apy0eKHBIX MOHUTOB, UX COPOIIMOHHBIE XapakTepuUCTUKU. DUIBTPHI ¢ pa3AedbHBIMU CIOSMU
KaTHOHUTA W AaHUOHUTA H (UWIBTPHl CMEIIAHHOTO JeWcTBHs. PereHepanuss HOHHUTOB.
KonuuecTBeHHBIE MMOKa3aTenH OYHCTKM M BIMSHHE Ha HHUX COJIGBOTO cocTaBa. (O0macTh
npuMeHeHus copOrronnoro meroaa ounctku JKPO. Ilpupogasie copbentst mis ounctku KPO
1 0COOCHHOCTH MX IPUMEHEHUSI.

VYnapusanne XKPO. Kosddunuent ounctku npu Boinapke. OCHOBHBIE THITBI BBITAPHBIX
YCTAaHOBOK U anmaparoB, npuMeHsemMblx Ha ADC. CucteMbl OYUCTKH COKOBOTO mapa. Meroabl
O0pBOBI C MEHO- U HAKUTIE0Opa30BaHUEM.

Jlpyrue mepcrnekTHBHBIE Tpouecchl i mnepepabotku KPO. Dnekrpomuanu3 B
nepepabotke XXPO. Teopus mpoliecca U MPUHIUNHAIBHAS CXeMa OYHUCTKH C UCIOJIB30BAHUEM
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MHOTOKAaMEPHBIX  3JICKTPOJACUOHU3ATOPOB.  XapaKTEPUCTHKA HOHOOOMEHHBIX  MeMOpaH.
KoadduumeHTsl KOHIEHTPUPOBAHUS W OYHCTKUA TPU 3JIEKTPOIUANIN3E. YIbTpauiIbTpaIs,
MukpoduiasTpanus u oOpatHblii ocmoc. Ilokasarenu mpOLECCOB M TMEPCHEKTUBBI HX
npuMeHenus. [lpuHnunel BeiOOpa Merona mnepepabotku JKPO Ha ocHoBe ko3dduumenta
OYHUCTKH, K03(p(puIImeHTa KOHIEHTPUPOBAHUS U CEOECTOMMOCTH MEepPepaboOTOK.

4.3. Texnonorus nepepadbotku XKPO na ADC. TexHOIOTHYECKHE CXEMBI MepepadoTKH
KPO na ADC ¢ BBOP-440 u BBOP-1000. IIepepaboTka OCHOBHBIX TEXHOJIOITMYECKUX TOTOKOB:
CBO-1, CBO-2, CBO-4, CBO-5. CocraBbl yCTaHOBOK M PEXKHUMBI HX palOOTHL. YCTaHOBKa
ounctku TpanmHbIX Boa CBO-3, ee coctaB um pexxum paboTbl. BecromoraTenbHbie YCTaHOBKH
ounctku CBO-6, CBO-7. Ananu3 pabotsl yctaHoBOK CBO B peanbHBIX YCIOBUSAX U CpAaBHEHUE
C MPOEKTHBIMU MOKA3aTEISIMHU.

Texnonornueckas cxema mnepepadbotkun KPO na ADC ¢ PBMK-1000. Ilepepabotka
OCHOBHBIX TexHoJIorHueckux notokos: CBO-1, CBO-2, CBO-3 u CBO-5. CocraBbl yCTaHOBOK U
pexumbl ux pabotTel. Bcemomorarenbhblie yctaHoBku CBO-4 u CBO-6. Ananu3 paboTbl
YCTaHOBOK cIenBogoouncTkn Ha ADC B pealibHBIX YCJIOBHUSIX U CPAaBHEHHE C MPOEKTHBIMU
MOKa3aTesiMu.

Henocratku cymectByronux meto10oB nepepadotku JKPO. [Ipobnemsbl aMmuaka, Macia,
ITAB. OcHoBHBIE HanpaBJIeHUS! Pa0OT MO COBEPILIEHCTBOBAHUIO TEXHOJIOTUYECKUX CXEM.

Vyer konuyecTBa U coctaBa oopazyrwomuxcs KPO nma ADC. CrenkaHanu3anus U myTH
ee coBepieHcTBOBaHUSA. AHanu3 noctymieHus KPO Ha paznuunbix ADC U MyTH yMEHbIIEHUS
UX KoiuyecTBa. BeineneHue OOpHON KHUCIOTHI M HUTPATOB JUIS MOBTOPHOTO HCIOJb30BaHUS.
XpaHeHHe XKUAKUX OTX0J0B, KOHCTpyKuus XXKO, HemocTaTku CylecTBYIOIIEro crocoda
XpaHeHUs. XpaHeHUe 0TpabOTaHHBIX HOHUTOB.

4.4. OuncTKa ra30BbIX BEIOPOCOB U TEXHOJOTUs nepepaboTku u xpaneHus TPO na ADC.
Bentunanuonnsie cucrembl. OCHOBHBIE METOJbl OYUCTKM BO3AyXa. YJaJ€HUE a’po30Jieil
¢bunbTpanueit Ha CHEIHMATBHBIX TKaHSX, CKpyOepax, MYJIbTHUIUKIOHAX, Ha
METaJJIOKEPAMHUECKUX U 3MeKTpoguibTpax. OUUCTKA ra30BbIX BHIOPOCOB OT PalMOaKTHUBHBIX
OJIaropoIHBIX Ta30B U Hoaa. PaccenBaHme ra30BBIX BEIOPOCOB.

TBepasie paawoakTuBHBIE oOTX0Abl. Kiaccudukamusa. Wcrounuku o0Opa3oBaHUSI.
CymectByromasi cxema coopa u mnepepabotkn TPO na ADC. Mecra cbopa, KOHTEHHEDHI,
criocoObl u mytu TpancnopTupoBku TPO Bayrpu ADC. CoptupoBka TPO. Ilytn ymeHbIICHUS
kosmuectBa TPO.

Xpanenue TBepabix u oTBepkaeHHBIX PAO. IlpobGnemwer xpanenuss TPO wa ADC.
Mertamnuueckue otxoabl. CrocoObl uX mepepadoTKH  (le3aKTUBALMM), H3MEJIbUCHHE,
neperviaBka. XpaHeHue MeTaNIMYeCKUX 0TX0/10B Ha ADC.

Pa3nen 5. OcHoBHBbIe HanpaBjeHus padot npu cHaATUN AJC ¢ IKCILTyaTalUH.

[Ipekpamenue nesrenpHocTd ADC. BO3MOXHOCTD M ITyTH JAAJbHEUILIETO UCIOJIb30BAHUS
31aHul, coopyxkenuit, obopynoanus. Casatue ADC moj «3eIeHyI0 MIOMAAKY».

KonnuecTBo 1 BUIbpl 0TX0A0B, noiyyaromuxcs npu cHatun ADC ¢ skcruryatanuu. Mx
OTIIMYME OT SKCIUTyaTaluoHHBIX 0TX010B ADC. Mcmnons3zoBanue cxem mnepepabotku KPO wu
TPO. Heo6x0auMOCTh pa3pabOTKH U CO3aHMsI HOBBIX BUJIOB 00OPYIOBAaHUS U MPUCTIOCOOIECHUI
s obpamenus ¢ PAO: oGopynoBaHue s JeMOHTa)xa, Pe3Kd MO MECTY, HM3MeENbUeHUs,
JIe3aKTUBAIINS, 3aTapUBaHMs, YIIaKOBKH, OMOHOJMUYMBaHHUS W T.O. [IpobGrema oOpamienus c
3arps3HeHHbIM  TpadutoM. [lepepaboTKM  METANTUYECKHMX OTXOJOB U BO3MOXHOCTH
BO3BpAIlleHUs] MeTalljla B HApPOJHOE XO3AHWCTBO. 3aXOPOHEHHWE OTXOJO0B U HEOOXOJAUMOCTHh
CO3JIaHNUS] MOTHIILHUKOB.

Pa3nea 6. JlabopaTopHbie padoThI.

4. O0bemM yueOHOM TUCHHMILINHBI
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Beero - Cemectp 5
Bun yebnoid paGotst 3E |Axkanm u.| 3E |Axkagu.| 3E |Axkaz. 4.
OO6mast TpPyA0eMKOCTh TUCIUTITHHBI 10 360 4 144 6 216
KonrakTHasi paboTa — ayMTOpPHbIE 4 144 | 1,33 48 2,67 92
3aHATHS:
Jlexun 0,88 32 0,88 32
[IpaxTnueckue 3ansrus (113) 0,44 16 0,44 16
Jlaboparopusie pabotsl (JIP) 2,68 96 - 2,67 96
CamocrosiTesibHas padoTa 5 180 | 1,67 60 3,33 120
[ToaroToBka K KOHTPOJBHBIM paboTam 1,11 40 1,11 40
CamocTosiTensHOE H3yUeHUE Pa3/IeiioB 0,56 20 0,56 20
JIACTIATLTUHBI
[ToxaroroBka k 1abopaTopHbIM paboTam 3,33 | 119.,8 3,33 119,8
KonrtakTHas camocTosiTennbHast pabota 0,2 0,2
Buabl KOHTpOJIS:
3auer +
JK3aMeH 1 36 1 36
KonTtakTHas pabota — MpOMEXyTOUYHAs 0.4 0.4
aTrTecTamus 1 ’ 1 ’
[ToaroToBka Kk 3K3aMeHy 35,6 35,6
Bua uTtoroBoro KOHTpoJIs: JK3aMeH 3auyer
Beero Cemectp
Bun yaeOHoM paboThI 8 2
3E Acrtp. 3E Actp. 3E AcTp.
q, q, 9.

OO611ast TPYA0EMKOCTh IUCHUTIIHHBI 10 270 4 108 6 162
KonTakTHasi paboTa — ayIuTOpHbIE 4 108 | 1,33 36 2,67 7
3aHSATHSL:
Jlexuun 0,88 24 0,88 24
[Tpaktuueckue 3ansarus (113) 0,44 12 0,44 12
JlabopaTtopusie paboTs (JIP) 2,68 96 - 2,67 72
CamocTosiTesqibHasi padoTa 5 135 1,67 45 3,33 90
IToaroroBka K KOHTPOJIBHBIM paboTam 1,11 30 1,11 30
CamocTosTenpHOE U3yYEHUE Pa3/IeiioB 0,56 15 0,56 15
JUCITUTUTUHBI
[ToaroroBka K 1abopaTopHBIM paboTam 3,33 | 89,85 3,33 89,85
KoHTtakTHas caMocTosTeNbHAs paboTa 0,15 0,15
Bujabl KOHTpOJIS:
3auer +
JK3aMeH 1 27 1 27
KonrtakTHas paboTa — mpoMeEXyTO4YHas 03 03
arTecTamus 1 ’ 1 ’
[ToaroroBka K 3K3amMeHy 26,7 26,7
Bujx uTOroBoro KOHTpoOJIf: JK3aMeH 3auer

AHHOTausA padoveil MPOrpaMmMbl JUCHUIIIHHBI
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«O0opynoBanue U 0OCHOBBI NPOeKTHPOBaHust AJC»

1. Heap AUCHUIJIMHBI — O3HAKOMJIEHHEe OOYYalIIUXCS € YCTPOWCTBOM W
OCHOBHBIMH TeXHHYECKUMHU XapaKTepUCTHKAMHU 0Te4eCTBEHHbIX aTOMHBIX
3JIEKTPOCTAHIMIA.

2. B pe3yabrare mu3yYyeHHs [IUCHUIUIMHBI O0O0yYamoliuiics MO0 mporpamMmme
CIeNMAJIUTETA JOJIKeH:.
Obnadams CleyONUMA KOMIIETCHIIUSIMHU:

—  CIIOCOOHOCTBIO TIPEICTABUTh COBPEMEHHYIO KapTUHY MUPA Ha OCHOBE LIEJIOCTHOM CHCTEMBI
€CTECTBCHHOHAYYHBIX U MAaTEeMAaTHUSCKUX 3HAHWUW, OPHCHTUPOBATHCS B IICHHOCTSX OBITHS,
XKU3HHU, KyabTypsl (OK-1);

—  CITIOCOOHOCTBIO OCYIIECTBIISATh TEXHOJIOTUYECKUN TIPOIIECC B COOTBETCTBUU C PETIIAMEHTOM
W HWCIOJIb30BaTh TEXHHYECKHWE CPEJICTBA JUISI W3MEPEHHS OCHOBHBIX MapaMeTpOB
TEXHOJIOTMYECKOT0 Iporecca, CBOMCTB chipbs U npoaykiuu (I1K-1);

—  CIMOCOOHOCTBHIO K PEIICHUI0 TPO(PECCHOHAIBHBIX MPOU3BOJACTBEHHBIX 3a/1a4, BKIFOYAIOIITUX
pa3paboTKy HOPM BBIPAOOTKH W TEXHOJIOTHYECKUX HOPMATHBOB PACXOJIOBAHUS CBIPHS,
MaTePHAJIOB ¥ PHEPTETUUYCCKUX 3aTPaT, COBEPIICHCTBOBAHNE KOHTPOJIS TEXHOJOTHYECKOTO
nporecca (I11K-2);

—  CIIOCOOHOCTBIO aHAIM3WPOBATh TEXHOJOTHUYECKHI MPOIECC, BBISBISTH €r0 HEJOCTATKH U
pa3pabaTheIBaTh MepONpHUATHSI 110 ero coBepmencTBoBanuto (I1K-3);

—  CIMOCOOHOCTBIO pa3pabaThiBaTh Ha aTOMHBIX OJHepretnuecknx craHmmsx (ADC)
MEPOTIPUATHS T0 3aIIUTE OKPYKAIOMICH Cpellbl OT PAJIUOHYKIUIOB U OICHUBATH JI030BYIO
Harpy3Kky Ha pasnuunsle Tpymnmbsl HaceneHus (ITCK 3.2).

3nameo:

—  KOHCTPYKIITMOHHBIE 0COOCHHOCTH aKTHBHBIX 30H peakTopoB BBOP, PBMK u BH;

—  XapaKTepUCTUKH OCHOBHOTO M BCIoMorareiabHOoTro oOopymoBanms ADC: maporeHeparopa,
Oapaban-cenaparopa, ['TIH, ¢uibTpoB BoI0- ¥ Ta3009UCTKH, BBIMTAPHBIX aIllIapaToB;

— HCTOYHMKHM M JIOMYCTHMbIE Mpeleibl PaJIuOHYKIUIAHBIX 3arpsA3HEHUN TEIIOHOCUTENeH U
CHOCOOBI X OYUCTKH.

Ymemo:

—  KJIaccu(UUuUpOBaTh SIEPHO-IHEPreTHUECKUE YCTAHOBKH IO TUITY PEaKTOpa;

— O0O0OCHOBBIBaTh BBIOOp M HA3HAYEHHE OCHOBHOTO M BCIOMOTaTEIbHOIO pPEAKTOPHOTO
000opymoBaHus 11 KOHKpETHBIX TUITOB ADC.

Braoemy:

— HaBBIKAMH MPEJCTABIICHUS Ha3HAYCHHMSI, YIPOIICHHOTO YCTPOWCTBA U OCHOB SKCILTyaTalluu
OCHOBHOTO 000pYyJOBaHMS PEaKTOPHOIN YCTaHOBKH;

— CXEMHBIMHM pEHICHUSIMH [0 TEXHOJIOTMYECKOMY OOOpYAOBaHHIO IEPBOTO KOHTypa U
cneukopiyca ADC.

3. KpaTtkoe conep:kaHue TUCHMILIAHbBI
BBegenne

3ajaud TUCLUIUIMHBI M €T0 MECTO B IOJTOTOBKE CIELMAIUCTOB. TeKyllee COCTOSHUE
aToMHOU »Hepretuku B Poccuiickoit denepanmu. Knaccupukamus saepHbIX dHEPreTHYECKUX
YCTaHOBOK II0  HAa3HAYEHWIO, THUILy pEAaKTOpa, YUCIY KOHTYPOB, TEIUIOHOCHUTEIIIO.
KoHCTpyKIIMOHHBIE CXEMBI TEIUIOBBIAEIIAIOIINX JIEMEHTOB. S| IEPHOE TOIUIMBO.

Pa3nes 1. Atomuble crannuu ¢ peakropom PBMK

[IpuHnMnManpHas TEXHOJIOTHYECKasi CXeMa dHepreTuyeckoro 6ioka ¢ peakropom PBMK-
1000. KomnonoBka KMIIL] peakropa PBMK-1000. Konctpykius peakTtopa, rpaduTOBOH
KJIQJKH, TEXHOJOTHYECKOTO KaHalla, TEIIOBBIIACISAIONIEH KacCEeThl, INOIVIOLIAIOIIEr0 CTEPKHS.
KoHcrpykus 6apabaHa-cenapaTopa. KoHcTpykTHBHBIE 0COOEHHOCTH IJIABHOTO
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IUPKYISIIMOHHOTO Hacoca. KOMIOHOBKa TpPaHCIIOPTHO-TEXHOJOTHYECKOTO O0OPYIOBaHUA H
ycrpoiictBo P3M. IlpuHuunuanbHas cxeMa aBapuiHOIO OXJIAXK/AECHUS PEAKTOpa U JIOKAJIU3aluu
aBapuH.

Pa3nes 2. Atomuble crannum ¢ peakropom BBOP

[IpuHuunuanbHas TEXHOJOTUYECKAsi CXeMa dHepreTudeckoro Oyioka ¢ peakropom BBOP.
KoHcTpykiusi Kopmyca peakropa M BHYTPUKOPITYCHBIX YCTPOMCTB (IIaxTa, JHUINE INAXTHI,
BbIEMHAsi KOp3MHA, OJOK 3amMTHBIX TpyO). Texnuueckue otimuuss BBOP-440 u BBOP-1000.
KoHcTpykiust y3ma yIjIOTHEHHUS TJaBHOTO pa3dbema. Pabouas kaccera m kaccera APK BBDOP-
440. becuexnoas TBC BBOP-1000. KoncTpykuyst 1 OCHOBHbIE TEXHUYECKHE XapAKTEPUCTUKHU
ropu3zoHTalIbHBIX naporeHepatopoB ADC ¢ BBOP. KoHcTpykTuBHBIE OCOOEHHOCTH TJIAaBHOTO
MUPKYISIIAOHHOTO Hacoca. [IpuHOMNUanpHas cXeMa CHCTEMBI MapOBOH KOMIICHCAIUU
nasneHus. [IpuHIMNIATBHAS CXe€Ma CHUCTEMBl aBApUIHOTO OXJIKICHUS AKTUBHOW 30HBI U
Jokanu3auu aBapuu sHeprodioka ¢ BBOP-1000. Bono-Boasiubie peakropbl nokosnenus III+,
OCHOBHBIE DJIEMEHTBHI NMACCHBHOW Oe3omacHocTH. KOMIIOHOBKa peakTopa W MPUHIMITHAATBHAS
cxema sHeprodnoka ACT-500.

Paspnen 3. PeakTopbl Ha OBICTPBIX HEMTPOHAX

CBoiicTBa HEKOTOPBIX >KMJIKOMETAIIMUYEeCKUX TeruioHocuTeneld. TemioBas cxema ADC c
peaktopom BH-350. IlerneBas kommonoBka peaktopa BH-350. I'maBHbiii kopmyc ADC c
peakropom bH-600. Tennosas cxema ADC ¢ peakropom bH-600. Konctpykums peakropa bBH-
600.

Pa3znen 4. KOoHCTPYKIMOHHBIE MATEPHAJIBI SIIEPHBIX YJHEPreTHYeCKUX YCTAHOBOK

TpeGoBanusi, npeabsABIIsAeMble K peaKTOPHBIM MaTepraiaM. KoHCTpYKIIMOHHBIE MaTepUallbl
AKTUBHOM 30HBI (OOOJIOYKH TBAJIOB, 3aMEJIUTENCH, IMOTJIOTHUTENCH, 3amuThl). Marepuaibl
KOpIyca peakTopa U JAPYruX 3JIEMEHTOB SIEPHBIX PHEPreTHUECKUX YCTAHOBOK (ayCTEHUTHBIE,
MEPJIMTHBIE, XPOMUCTBIE CTAJIH; CILIaBbl MEU, TUTAHA U JIp.)

Pasznen 5. OcHoBHOE 000py/10BaHM e IKCILTYaTAIIMOHHBIX cucTeM ADC

OcHOBHBIE MCTOYHUKH W KjIacCH(UKAIUs TpuMece B BomHOM TemoHocutene ADC ¢
peakropom BBDOP. Ilpuniun paGoTsl U OCHOBHBIE KOHCTPYKIIMOHHBIC AJIEMEHTHI (DUIBTPOB-
ocBeTnuTened. KOHCTpYKIMST MeXaHWYECKHMX HACBIMHBIX U HAMBIBHBIX  (QHIBTPYIOLUIUX
anmnapaTtoB. Buabl, KOHCTPYKIMSI BEpPXHUX U HUXKHHUX pacHpeleUTeIbHBIX YCTPOMCTB.
OcHoBHbIE (UIBTPYIOLINE MaTepuajbl, IPUMEHSEMbIE NMPU OYHCTKE BOJHOTO TEIIOHOCUTEIS.
OTnuuuTeNnbHbIE KOHCTPYKTUBHBIE OCOOCHHOCTH BBITIAPHBIX alIapaToB, MpuMeHseMbix Ha ADC.
Cxema ycTaHOBKHU ITyOOKOTO yIapuUBaHUS. 0COOCHHOCTH MPUMEHEHUSI HOHOOOMEHHBIX CMOJ B
cucremax crenBogoounctkn Ha ADC. KoHcTpykuus MOHOOOMEHHOTO (pUIBTpa HACBHIITHOTO
tuna. KoHcTpykuus ¢(uiabTpa-moByIIKM HOHOOOMEHHBIX MarepuasioB. (Cxema (UIBTPOB
CMEIIAHHOTO JEHCTBUS C BHYTpEHHEH U HapyKHOH pereHnepamueil. Jlerazauus BOJBI.
Ha3HaYeHWe U  KOHCTPYKIMsS  Jea’paTopa  MOIMNHUTKH,  KOHJIEHCATOpa-Ierasaropa,
JekapOoHu3aToOpa.

Pasznen 6. Texnosornueckue cucreMbl ADC

Haznauenne cucrembr CBO-1. KoHCTpykius BBICOKOTEMIEpaTypHOro QHUIbTpa U
¢bunbTpa-KoHTelHepa. HazHaueHre u paboTa B ITaTHOM U aBapuitHOM pexkume cuctembl CBO-2.
Hasnauenue u paboTa cucTeMbl OUMCTKH TPAIHBIX BOJ, a TaKKe BOJ crennpadeyHoir. Cucrema
OUMCTKH BOJ OacceiiHa BBIICPKKHM W aBapuUHOTO 3amaca OOpHOW kucnoTel. Cucrema
HemnpepbIBHOW mpoayBku mnaporeneparopoB ADC c peakropom tuna BBOP. Hasnauenue u
paboTa cucTeMbl OYUCTKH OOPOCOJEPIKAIIMX BOA M OYHCTKH OOpHOTrO KOHIeHTpaTa. Oobmas
CXeéMa M B3aUMOCBSI3b CHUCTEM CIIEI[BOJOOUYUCTOK JuIsi dHeprobioka ¢ peakropom BBOP-1000.
Haznauennme u paboTa cXeMbl KaTAIUTUYECKOTO JOXKHraHUs Bojopona. KoHcTpykuwus
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KOHTaKkTHOro anmnapaTta. HasnaueHue cuctemsl cneurazoounctkn Ha ADC. Koscrpykuwus
CaMOOYHMINAIOIIEroCsl U IE0JIMTOBOrO (uibTpa. IIpuHIUN pereHepanyy IEOJUTOBBIX KOJIOHH.
OO11re TPUHIMITBI OYUCTKH Bo3ayxa padounx nomemenuii ADC. A3po30JibHbIe (PUIBTPHI THIIA

I u Ixn. Yronbnbie aacopOepsl Tuna AY.

4. O0beM yueOHOM THCHHMILINHBI

Brgsl yae6HOR paGoTE! B 3aueTHBIX B axanem.
eMHUTIAX gacax

OO0masi Tpy10€eMKOCTb AU CHUNJIMHBI 5 180

KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHUSA: 1,33 48

Jlexuunm (Jlek) 0,44 16

[IpaxTnueckue 3anstus (113) 0,89 32

CamocrositesibHas padora (CP): 2,67 96

[ToaroToBka K KOHTPOJBHBIM paboTam 1,67 60

CamMOoCTOSITENTbHOE U3YUYECHHE PA3EIOB TUCIUIIIUHBI 1,0 36
Bua kouTpos:

JK3aMeH 1 36
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTAIIHS 0,4
[ToaroToBka Kk 3K3aMeHy 1 35,6

Bujx uTOoroBoro KOHTpoOJIs: DK3aMeH

Byl yue6HO#M paboThI Be;j;eHTLII{;X i:g;g'
O01mas Tpy10eMKOCTb JUCHMILIIMHbBI 5 135
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHUS: 1,33 36
Jlexuun (Jlek) 0,44 12
[TpakTnueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 2,67 72
[TonroToBKa K KOHTPOJBHBIM paboTam 1,67 45
CaMOCTOATENbHOE N3YYEHUE Pa3/IeI0B IUCHUIIIAHEI 1,0 27
Bua konTpoJs:

JIK3aMeH 1 27
KonrtakTHas paboTa — MpOMeXyTO4Has aTTecTalus 0,3
[ToaroroBka k 3K3aMeHy ! 26,7

Bua uroroBoro KOHTpoJIs: JK3aMeH

AHHOTauA padoveil NPOrpaMmMbl JUCHUIIIHHBI
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«IKOHOMHKA SI/AICPHOI 0TPaCIN»

1. Hesab AuCUMILIMHBI — CPOPMHUPOBATH y 0O0YUAIOUIMXCSI OCHOBHBIE TIPEACTABICHUSI 00
0COOEHHOCTSIX HKOHOMHYECKHX AaCIEKTOB OCHOBHBIX TPEANPHIATHUA U TEXHOJOTUYECKHUX
IIEPEJIENOB SIEPHOTO TOILIMBHOTO LIMKJIA.

2. B pesyabrare wu3y4yeHus: AMCHMILIMHBI O0ydYalomuiics 1O MNporpaMmme
CIEeNMAJINTETA JOJIKEeH:

Obnadams cAeAyOMAMHA KOMIETEHIIUSIMHU:

—  CHOCOOHOCTBIO K KOOTIEpalliy ¢ KoJuteramu, padote B kojuiekrrse (OK-7)
— CIIOCOOHOCTh HAXOJHUTh OPTaHM3ALMOHHO-YIIPABICHYECKHE pEIICHUS B HECTaHIAPTHBIX
CUTYalUsIX U TOTOBHOCTb HECTH 3@ HUX O0TBETCTBEHHOCTH (OK-8);
— CHOCOOHOCTBIO K OpraHu3anuu padotel nogunHeHHbIX (11K-13);
— CIOCOOHOCTBIO K OLIEHKE MOCJEACTBUI NMPUHUMAEMbBIX OPraHHU3alMOHHO-YIPABICHUYECKUX
pemennii u ux ontumuzarmu (I1K-14)
— CIOCOOHOCTBIO K COCTABJICHUIO U aHANU3y OM3HEC-IIJIAaHOB pa3pabOTKU M BHEAPEHUS] HOBBIX
TEXHOJIOTMYECKUX MPOIECCOB, OOpalleHUsI ¢ 00beKTaMU MPO(ECCHOHANBHON 1eATENbHOCTH,
BBINTYCKA U peaIn3allii KOHKYPEHTHO criocoOHoi poaykiuu (ITK-17).
3Hamo:
TEHJCHIIUU B CEOECTOMMOCTH D3JIEKTPOIHEPrHH, IMOJTYYEHHON Ha SJIEKTPOCTAHIUS DPa3HBIX
THUIIOB;
OCHOBBI IIPOU3BOJICTBA 3arOTOBOK U M3/AETUIN U3 KOHCTPYKIIMOHHBIX MaTepHajoB
— BKJIaJ pa3IMYHBIX (AaKTOPOB B C€0ECTOMMOCTH 3eKTpodHeprun Ha ADC.
Ymemo:
— TPOBOJMUTH AaHAIU3 IKOHOMHYECKOU 3(PPEeKTUBHOCTH IeHCTBYIOMUX U cTposiiuxcst ADC;
— TMPOBOJUTH TEXHUKO-DKOHOMUYECKMN aHaIM3 OPraHu3alydyd IPOU3BOJCTBA OCHOBHBIX
MaTepHuasoB M almnaparos;
— TPOBOJUTH pacyeT ce0eCcTOMMOCTH AMeKTpodHeprun Ha ADC.

Bnraoemy:

— OULEHKOW MOCHEACTBUU NPUHHMAEMBIX OPraHU3allMOHHO-YIPABICHUECKUX PEIIEHUA M HX
ONTUMU3ALINH;
— MPOBEICHUEM SKOHOMUYECKUX PACUETOB.

3. Kpartkoe coaep:xaHue TUCHHUILUIAHBI

Pa3znen 1. Dnepreruka u AI3C

DHepreTUYecKuil CEKTOp 3KOHOMHUKHU. Ponb aTOMHBIX cTaHUuMi B sHepretuku Poccun n
mupa. O030p sIEepHO-TOIUIMBHOTO IMkia P®. SfnepHple MOIIHOCTM Ha JCHCTBYIOIIMX U
CTPOSIIUXCS SACPHBIX PHEPTOOIOKOB.

Pazgen 2. Ctpykrypa 3koHOMuKH ADC

CymecTBytomiye Moaenu peaktopoB. TommuBo u e€ Buabl. Crenuduka TEXHOJIOTUH U
omnpeaensieMol € SKOHOMUKM OCHOBHBIX cramui STI[. OcHoBHbIE MOKa3aTelu sJIepHOU
SKOHOMHKH. Ce0ecTOMMOCTh SAEPHOI SHEPruu, MOCTOSHHBIE U MEpeMeHHble 3arpaThl. [lyTtu
camxenus 3arpar ATL. CpaBHeHue 3aTpaT pa3IMUHbIX PEAKTOPOB.

Pazgen 3. CtonMocTh siiepHOM YJHEPIrUuu

OKcIutyataMoHHbIE 3aTpaThl peakTopoB. BemBox ADC u3 skcmryaranuu. CTOMMOCTB
anepHoil sHepruu. l'ocynmapcTBeHHble cyOcuauu. CTpaxoBaHHME M OTBETCTBEHHOCTb. Pacuer
cebecroumMocTH aaepHoi sHepruu Ha BBP. Pacuer 3arpar Ha co3nanne ADC. Pacuer npuObuiu
ot skcruryarauuu ADC. Pacuer 3arpar Ha BbeIBoA M3 dkcrryatauuun ADC. 3artpaTel Ha
YTHIU3alU0 0TX0A0B. CPOKH OKYIaeMOCTH SIIEPHOM dHEPTUU.

4. O0beM yueOHOM THCHHMILINHBI

10 cemectp
Bunsl yaeOHOM paboThI a4eTHBIX
ARLYE P 3aue Axkan. yJac.
eIMHUII
O0mas TPy10eMKOCTb JMCIHILJIMHBI 10 Y4eOHOMY IUIAHY 3 108
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KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,9 32
Jlexun 0,45 16
IIpakTnueckue 3ansrus (113) 0,45 16

JlaboparopHsbie 3aHsaTus (J13) - -

CamocrositesbHas padora (CP): 1,1 40

CaMocCTOsATETbHOE U3YUYEHUE PA3/IeIOB AUCIIUIUIMHBI 1,1 40

Buabl KOHTpOJIA:

JK3aMeH 1 36
KonTakTHas paboTa — MPOMEXKYTOYHAsI aTTECTAIHs 0,4
IToAroTOBKA K 9K3aMEHY 1 35,6

Buja nToroBoro KOHTpoJisi JK3aMeH
10 cemectp
Bupr yue6HOM paboThI 3a4eTHBIX Actp. uac.
CJIMHUIT

OO0uiasi TPy10€eMKOCTh IUCIUIIMHBI 110 Y4€0HOMY IJIAHY 3 81

KonTakTHas padora (KP): 0,9 24

Jlexmun 0,45 12

[TpaxTnueckue 3anstus (113) 0,45 12

JlabopaTtopusie 3anstus (J/13) - -

CamocrositesibHas padora (CP): 1,1 30

CamMOoCTOSITENIbHOE U3YUYECHHE PA3/IETI0B TUCIUIIIINHBI 1,1 30

Bujabl KOHTpOJIS:

JK3aMeH 1 27

KonrtakTHas paboTa — mpoMexXyToOYHasT aTTECTAIUsI 1 0,3

ITonroToBka K sK3aMeHy 26,7

Bua uToroBoro KOHTpoOJIst JK3aMeH

4.4.2. IucuMnJIvMHbI BADHATHUBHOM YacTH (00513aTe/IbHbIE JUCHUILIUHBI)

AHHOTAIUA padoyeil MPOrpaMMbl U CHUILIMHbBI
«HauepTraTenbHasi reoMeTPHs B TEXHOJIOTHM MATEPHAJIOB COBPEMEHHOM IHePreTHKI

1. Heab AMCUMIJIMHBI - M3y4EHHE CBOWCTB TPEXMEPHOTO MPOCTPAHCTBA U METOJOB
0TOOpa)kKeHUS €ro Ha TJIOCKOCTh YePTEKa.

2. B pe3yabrare wu3yYeHHsl JAUCHUILIMHBI O0O0y4YamIIMiici 1O Mporpamme
CIEIUATTMTETA I0JI/KEH
061a0amsb CIEAYIOUTUMU KOMIIETEHIIUSMHU:
— CIOCOOHOCTBIO K DPa3pabOTKE HOBBIX TEXHOJIOTUYECKHMX CXEM Ha OCHOBE pE3ylIbTaTOB

Hay4yHO-McciaenoBarenbckux padot (ITK-20).

3name:
- c1IOCOOBI OTOOPAKEHUS POCTPAHCTBEHHBIX (JOPM Ha MIOCKOCTH;
- MpaBUJIa U YCIOBHOCTHU TIPU BHITIOJTHEHUH YEPTEXKEiH;
- BUJIbI CAMMETPHH IT'€OMETPHIECKUX UTYD;
- BO3MOXXHOCTH TMPUMEHEHHUS] METOJIOB HAdyepTaTeNbHOM TeOMETpUM A pelieHus (U3UKO-
XUMHYECKUX 3a7a4;

Ymems:
- BBIMOJHATHP M YHTAaTh YEPTEKH TEOMETPUUECKUX MOJIENed C Y4eTOM JIeHCTBYIOLIUX
CTaHJIaPTOB;

Bnaoemn:
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- crioco0amMu U mpueMamMu H300pakeHUs IPEIMETOB Ha TUIOCKOCTH.

3. KpaTtkoe conep:kaHue JUCHHUIINHBI

Pa3zjnen 1.00mme npaBu/ia BbINOJHEHUS YePTeKeil.

1.1. IpaBuna BbINOJAHEHUS ¥ 0GOpPMIICHHS YEepPTeKEH B COOTBETCTBUU _ C
IF'OCT. ®opmatel: pa3Mepbl W O0O3HAUYEHHWE OCHOBHBIX U JIOTIOJHHUTEIBHBIX (HOPMATOB.
Pacnonoxkenne ¢opmartoB. MacmTab: HarypanbHBIA MacmTad, CTaHAAPTHBIE MAacCIITa0bI
YMEHBIIICHUS W yBenwdeHus. Jluauu: Tumbl ¥ tommuHa JuHUW. [pudt: THIEl 1 pa3mepsl
mpudToB. OCHOBHBIE HAIMHCH TPAPHUECKUX M TEKCTOBBIX JOKYMEHTOB.

1.2. T'eomerpuueckue mnocTpoeHus. CONpsHpKeHUs: OCHOBHbIE BHABI M IIpaBUIIA
BBINIOJIHEHUS. YKIOHBI M KOHYCHOCTHM: pacdeT U IpaBuia HaHECEHMs] Ha uepTexe. [lenenue
OKPY>KHOCTH Ha paBHbIe yacTU. HaHeceHre BHIHOCHBIX U Pa3MEPHBIX JIMHUN Ha YEPTEXKE.

Pasnean 2. IlpoenupoBanue reoMmeTpuieckux puryp.

2.1. Meron mpoekuuid. Bunel npoeunpoBanus. LleHTpanbHOe mnpoenupoBaHUe: LEHTP
MPOCLMPOBAHUS, IIJIOCKOCTh NPOEKUUH, Npoenupyromue Jgyud, npoekuuu. CpolicTBa
LEHTPAJIBLHOTO NMPOEeUPOBaHUs. JIOCTOMHCTBA U HETOCTATKH LIEHTPAJILHOTO MPOELIMPOBAHMSL.

[TapannensHoe mnpoeuunpoBanue. Hampasienue mnpoenupyroomux Jydeid. CpolicTBa
napajuleIbHOrO  mpoeuupoBanud. llpoenupoBaHne  KOCOYrojlbHOE U NPSIMOYTOJIbHOE
(oproronansHOe). CBOWCTBa OPTOTOHAIBHOTO TpoenupoBanus. OOpa3oBaHUE KOMILUIEKCHOTO
yeprexa (dmropa Monska). OpToroHanbHblii uepTexk Touku. Koopaumuatel Touku. IlocTpoenue
TOYKH 10 €€ KOOpAWHATaM.

2.2. lpsambie auaun. CrnocoObl 3a1anus npsMoit Ha yeprexe. Kinaccudukanust mpsMbIx
[0 PaCHOJIOKEHUIO OTHOCUTEIBHO APYr JApyra: HpsMble MepeceKarolfecs, napajjelbHble U
ckpemuBaromuecs. Kinaccudukanus npsMbIX OTHOCHUTEIBHO IUIOCKOCTEH MPOEKIUM: MpsSMble
00IIEero ¥ YacTHOTO MOJIOKEHUSI — MpsSMbIE YPOBHS U Ipoerupyomue. [IpuHaaiexHoCTh TOUKU
npsamoil. Teopema 0 mpoeurpoBaHUU MIPSMOTO yriia.

2.3. IImockocTh. CriocoObl 3a/1aHus IIOCKOCTH Ha yepTexe. Kinaccuukarus miockocTei
[0 PACMOJIOKEHUIO OTHOCHUTEIHHO IUIOCKOCTEM MpPOEKLMH: IUIOCKOCTH OOLIEr0 U YacTHOTO
MOJIOXKEHUS — MPOeIMpYIoIre U YpoBHs. [IpHHaIEKHOCTh TOUKU U MPSMOM MIOCKOCTH.

2.4, Kpusbie guauu. Knaccupukamuss KpUBBIX: IHUPKYJIbHBIE U JICKaJIbHBIC,
3aKOHOMEpHbIE U He3akoHOMepHbIe. [lopsanok kpuBoi nmuHuM. [lockue KpuBbie TUHUN BTOPOTO
MopsiiKa: 3JUIMIC, mapabona, runepOosa. IlpocTpaHcTBEHHBIE KpUBBIC: IMJIMHIPUYECKAS U
KOHHYeCKasi BUHTOBBIE JINHUU.

2.5. lDlomepxHoctu. OOpa3oBaHne ¥  3aJaHWE IOBEPXHOCTEH Ha  4YEpTEKE
(kuHemMaTHUecKuii M KapkacHblii cmocoObl). IlonstTue 006 omnpenenurene MOBEPXHOCTH.
Knaccudukanuss moBepxHOCTEil: JHHeWYaTble W HeJIWHEHYaThle, MOBEPXHOCTH BpalleHUs,
MOBEPXHOCTH C JBYMS HaNpaBJSIIOIIMMH U IUIOCKOCTBIO MapauienusMa. BuHTOBBIE
MOBEPXHOCTU. XapaKTepHbIC JTMHUH MOBEPXHOCTEN BpAIllEHUs: MEPUIUAHBI, TTIABHBIN MEpUAHUaH,
napasuienu, 3KkBaTop, ropio. [IpuHaiexkHOCTh TOUKH MOBEPXHOCTH.

2.6. T'eomerpuueckue Tena. [Ipoekuiun MHOTOTpaHHUKOB (TpaHHBIE T€OMETPUYECKHE
Tena), B TOM YHCJE MpaBUIbHBIE (TETpadap, TeKCa’lp, OKTadp, MOJEKa’ap, MKOCadap), Telia
BpaiieHus (UIMHIP, KOHYC, 11ap, TOP).

2.7. Cummerpus reomerpuueckux ¢uryp. CuMMeTpusi OTHOCHTEIBHO IUIOCKOCTH,
npsAMoM, Toukn. CUMMETpHS BpallleHUs], TOPSIOK OCU CUMMETPHH.

2.8. OmpeneneHue HaATypaJbHOM  BEJIMYMHBI _ OTpE3Ka MNPSIMOW M IJIOCKOH
durypsl. Onpenienenue HaTypaabHOW BEIMUYMHBI OTpE3Ka MPSIMON CIIOCOOOM MPSMOYTOJILHOTO
TPEYroJIbHUKa M CII0OCOOOM MpOELMpOBaHUs Ha JOMOJHHUTEIbHYIO IIOCKOCTh. IlocTpoenue
HaTypaJIbHON BEIHYMHBI MJIOCKON (QUTYPHI.

2.9. IlepeceueHue reoMeTpuyeckux _ oOpasos. [lepeceueHue  MHOTOI'PaHHHUKOB,
MHOTOTPaHHUKA C IOBEPXHOCTHbIO BpalleHus. IlepeceyeHne NMOBEPXHOCTEHN BpaLIECHUS: IOBYX
MPOCLUPYIOIIUX IMOBEPXHOCTEM, MpOeLMpYyrOled ¢  Henpoeuupyrowen. Ilepeceuenue
HENPOELUPYIOIINX IOBEPXHOCTEH BpalllEeHUs C MapauledbHBIMM OcsIMH. Teopema o
IIEPECEYEHNHN COOCHBIX TIOBEpXHOCTEN BpamieHusd. IlocTpoeHne JnmHUM TepeceueHust
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HENPOELUPYIOIINX IOBEPXHOCTEH BpALEHUS C MEPECEKAOIUMUCA OCSIMH  METOJIOM
KOHIIEHTpUYEeCKNX cdep. YacTHpIE cllydan IEpeceYeHus IOBEPXHOCTEH BTOPOTro MOpsaKa:
TeopeMa MoHXa U ee CJIeICTBUE.

Paznea 3. M300paxenust npeameros no 'OCT 2.305-2009.

3.1. Uzob6paxenus. Buabr nzobpaxenuit mo 'OCT: Bumsl, pa3pesbl, CEUCHUS, BBIHOCHBIC
snemMeHTbl. OCHOBHBIE BHIbL. | JTaBHBIA BUI, TPeOOBaHUS, MPEIbIBIIEMbIC K TJIABHOMY BHUIY.
JlomotHATEIbHBIE W MECTHBIC BHIBL. Pa3pesbl, kiaccudukamusi pa3pe3oB MO PaCIIOIOKEHHUIO
CEKyIlel IUIOCKOCTH OTHOCHUTEIBHO IIJIOCKOCTEH NpPOEKUUH: pa3pe3bl BEPTHUKAIbHBIE,
TOpPH30HTAJIbHBIE W HakJIOHHBIE. Kiaccupukamust pa3pe3oB MO YHCIY CEKYIIHMX IJIOCKOCTEH:
pa3pe3bl NPOCTbIE U CJIOKHBIE — CJOKHBIE CTYINEHUYaTble M CIIOKHBIE JIOMaHbIE pa3pesbl.
CoBMmenieHuble H300pakeHus. MecTHble pa3pe3bl. CeueHUs HaJIOXKEHHbIE M BbIHECEHHBIE.
BrinocHble anemenTsl. [IpaBuna o603HaueHus: n300pakeHuH.

3.2. HaxsioHHBIE ceyeHMs reoMeTpruueckux Tei. [locTtpoeHne nmpoekuuii 1 HaTypaabHBIX
BEJIMYMH TeOMETpUYecKuX Teid. HakioHHble ceueHus MHOTOrpaHHUKOB. Buael u mpasuia
MIOCTPOCHUSI CEYEHHMH I[WJIMHApPA. 3aBUCUMOCTh BHUJA HAKIOHHOTO CEYEHHsS KOHyca OT
PacroJIOKEHUsI CEKYIIEeW TUIOCKOCTH OTHOCHTEIBHO OCH KOHyca. HakiloHHBIE ceueHus miapa.
[IpaBuna nocTpoeHMsI HAKIIOHHBIX CEYEHUI COUIEHEHHBIX TEJ.

3.3.  AkcoHOMeTpuYeckue uepTexu wuzaenuil. OOpa3oBaHHe aKCOHOMETPHUYECKOTO
yeprexxa.  [lepBuyHas u BTopuuHas  mpoekuuud.  KosdouuueHTsl  HMCKakeHUs
akcoHOMeTpuueckoro ueptexa. l[lepexon oT HarypaibHBIX KOA((GUIMEHTOB HCKAXKEHUS K
MpUBEACHHBIM. Buapl akcoHoMerpuu. BpinogHeHwe uyeprexeil MHOTOYrOJIBHUKOB U
OKPY)KHOCTEHl B TMpPSAMOYTOJIbHOW U KOCOYrOJbHOM (TOPU3OHTAIBHON U  (HPOHTAIBHOMN)
M30MEeTpUSIX. AKCOHOMETPUUECKHE YEPTEKH FreOMETpUYECKUX Tel. Pa3pes3sl B akCOHOMETPHH.

3.4. Ilpumenenne o006pa3oB M METOJOB HAuepPTATEIbHOW TI'€OMETPUU JUIS PElIeHUs
bU3NKO-XUMHUYECKHUX 3a1a4. ['paduueckoe n300pakeHne COCTaBa MHOTOKOMIIOHEHTHBIX CHCTEM:
OTPE30K COCTaBa, TPEYTOJILHUK COCTaBa, TeTpasjip cocrasa. I paduueckoe n3obpaxxeHne CBONCTB
MHOTOKOMIIOHEHTHBIX cHcTeM. ['padudeckoe n300pakeHHE CTPYKTYphl BEIIECTB, MPUMEPHI
M300pakeHUS BEIIECTB.

4. O0beM yueOHOH TUCUMIITIMHBI

I cemectp
. B
Bunet yue6HO# paboTh S AMCTHELX B akanem.

eIMHHULIAX acax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 4 144
KonTakTHasi paboTa — ayIuTOPHbIE 3aHATHS: 1,33 48
Jlexuunm (JIek) 0,44 16
[TpakTnueckue 3anstus (113) 0,67 24
JlaGopaTtopHsie 3ansatus (J1ab) 0,22 8
CamocrositesbHas padora (CP): 2,67 96
KoHTakTHas camocTosiTeNbHas paboTa 0,4
PacueTHo-rpaduueckue padboThl 267 68
[ToaroToBKa K KOHTPOJBHBIM paboTam ’ 9
Jlpyrue BUJIbl CAaMOCTOSATENbHOM pabOoThI 18,6

Bujx koHTpoOJaN: 3adeT ¢ OEHKOH
1 cemectp
Buner yae6HOI paboThI B B actponom.

3a4eTHBIX

eIMHUIIAX Hacax
O0mas TPyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 4 108
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KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 36
Jlexuunu (Jlek) 0,44 12
[Ipaktuueckue 3ausarus (113) 0,67 18
Jlaboparopusie 3anstus (J1ad) 0,22 6
CamocrositesbHas padora (CP): 2,67 72
KoHnTakTHas camocrositenbHas paboTa 0,3
PacuerHo-rpaduueckue paboThI 51
2,67
[loaroToBka K KOHTPOJBLHBIM paboTam 6,75
Jlpyrue Bubpl caMOCTOSITENIbHOM pabOThI 13,95
Bua konTpoJsn: 3a4er c oneHKoM

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«KBaHTOBasi XUMHS MATEPUAJIOB SII€PHOI IHEPreTHKN»

1. Iesb JMCUMIVIMHBI COCTOUT B U3YYEHHH OCHOBHBIX ITOHSATUHA COBPEMEHHON KBAaHTOBOM
XUMUHU U KBAHTOBO-XMMHYECKUX METOJIOB pacyeTa CTPOCHHUS U CBOMCTB XUMUYECKUX CUCTEM; BO
BBEJCHUU CTYJICHTOB B KpPYI OCHOBHBIX TPEACTABICHUNA O XUMHUYECKOW CBSI3U U
MEXKMOJIEKYJIIPHBIX B3aUMOJCHCTBUAX M O3HAKOMJICHMH Ha 3TOW OCHOBE C OCOOEHHOCTSIMU
XUMHUYECKOH CBSI3U B XUMHUYECKUX BEIIECCTBAX U 00YCIOBIEHHBIX ’TUM CBOMCTBAMHU MaTEPHAJIOB;
B OCBOCHHMH PalbOTHl C OCHOBHBIMH KBAaHTOBO-XHMHUYECKHUMH KOMITBIOTEPHBIMU MPOTPAMMaMH,
WCIIOJIb3YEMBIMH Ha TIPAKTHKE.

2. B pesyabrare wu3y4YeHMs JAUCHUILUIMHBI O00y4YamlMiics IO Mporpamme

CHenuaJuTeTa A0JI3KEH:

Obnadams CIEyONUMA KOMIIETCHITUSIMHU:

CIIOCOOHOCTBI0  CAMOCTOSATENHHO  BBITOJHATHE  MCCJIENOBAaHMSA C  HCIIOJIL30BaHUEM

COBPEMEHHOW  ammapaTypbl M  METOJOB  HCCIEeIOBaHHS B  00JacTH  OOBEKTOB

poheCCHOHANBHON JEATENHHOCTH, TPOBOJIUTH KOPPEKTHYIO OOpabOTKYy pE3YJIbTaTOB W

yCTaHaBIMBATh afiekBaTHOCTH Moeneit (ITK-10).
Buname:

— OCHOBHBIE IMOJIO)KEHUS KBAHTOBOW XUMHH, COBPEMEHHOW TEOPUM XHUMHUYECKOM CBS3M U
MEXMOJICKYJISIPHOTO  B3aUMOJICHCTBUA W TPUMEPHl €€ TMPUMEHEHUS K KOHKPETHBIM
XHUMHYECKHUM CHUCTEMAaM,;

— MPUHUUNBI KOJHUYECTBEHHOM XapaKTepu3allud aTOMHOM M 3JIEKTPOHHOW CTPYKTYpPBI
MOJIEKYJISIPHBIX CUCTEM

— OCHOBHBIE B3aUMOCBSI3M MEXIY OJCKTPOHHOW CTPYKTYpOH U (DU3UKO-XUMUYECKUMH
CBOWCTBAMM BEIIECTB, JIEXKAIIUE B OCHOBE YIIPABJICHUS CBOMCTBAMU;

— BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMUYECKUX PACUYETHBIX METOJIOB U
00J1aCTH UX TPUMEHUMOCTH.

Yumems:

— MPUMEHSTh KBAHTOBO-XMMHUYECKHE IMOJAXOAbl M METOJAbl IJId pacyeTa, MHTEpHpeTalud Hu

MPEACKA3aHUs CTPOCHHUS U CBOMCTB MOJIEKYJIIPHBIX CUCTEM.
Braoems:

— DJIEeMEHTapHbIMM HABBIKAMU MPUMEHEHUs KBAaHTOBO-XMMHUUYECKMX MOAXOJOB M METOJOB H
WHTEpIpETAlMy Pe3yIbTaTOB MPH pPEHIEHUH NPAKTHUYECKUX TEXHOJIOTMYECKUX 3aJad H
CTaHJAPTHBIMUA KBAHTOBO-XUMHYECKUMHU KOMITBIOTEPHBIMU MTPOTPaMMaMHU.

3. KpaTkoe conep:kaHue 1UCHUILINHBI

BBenenue. Ilpenmer kBaHTOBOW XuMHMHM. PoJIb KBAaHTOBOM XHMMHUHU B OIIMCAaHUU
XUMHUUYECKUX SIBJIEHUW M TPOLECCOB. B3anMMOCBA3b KJIACCMYECKOM W KBAHTOBOW MOJEINEH
MOJIEKYIL.

Pa3gen 1. O01me mo/10:keHUsI KBAHTOBOH XMMHHU

1.1.  OcHoBHble npubmmxkeHus. (OCHOBHBIC TIOJOKEHHS KBAHTOBOH MEXaHHUKH.
BapuarmonHbIii METOT HaX0XkIeHUs BOTHOBBIX QyHKUUN. [IpubnmkeHre He3aBUCUMBIX YaCTHII.
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MeToa caMOCOTIaCOBAaHHOTO TOJIS Ui aTOMOB. [IpuOmmkeHne eHTpaabHOro moyisd. ATOMHBIE
OpOUTANN U UX XAPAKTEPUCTHUKH.

1.2. OOHORIEKTPOHHBIE W MHOTO3JCKTPOHHBIC BOJHOBBIC ()YHKIIMU M METOABl HX
pacyera. AHTHCHUMMETPUYHOCTb  OJIEKTPOHHOW  BOJIHOBOM  ¢yHkuumu. CrnuH-opOuTaiy.
Herepmunant Crneiitepa. Benenune B Mertomsl Xaptpu-Poka u Teoputo (pyHKIMOHANA
wiotHoCTH (TDII), XuMHuUuecKkasi TPakTOBKA Pe3ylIbTaTOB. DIEKTPOHHbIE KOH(UTYpAIIMH aTOMOB
C TOYKHU 3pEHUS] KBAHTOBOW XUMMH.

Paznes 2. MeToabl MoJIeKYyJIAPHON KBAHTOBON XMMMH

2.1. MouekynspHas CTpyKTypa, 3JeKTpoHHast koppemsuus. I[Ipubmmwxenue bopha-
OnnenreiiMepa, aguabaTU4YeCKUil MOTEHIMAI U MOHATHUE MOJEKYISIPHOU CTPYKTYpbl. MeTobl
Xaptpu-®oka u TOII nns monekynsl. [Ipubmmkenune MO JIKAO. DnekTpoHHAst KOppesLus.
Meton KoH(QUrypallMOHHOTO B3auMojeWcTBUsA. Teopuss Bo3MmymieHud.  Pacuer sHeprum
JMCCOLIMAIIMU XUMUYECKUX CBA3EH.

2.2. Hesmnupuueckue M MOAyIMOHMpUYEcKUe MeTonbl. Mepapxus MeToJ0B KBAaHTOBOM
xumuu. Hesmnupuyeckass kBaHTOBast XUMHMs. baszucHble (QYHKIUU [UIs1 HEIMIUPUUECKUX
pacueToB. ATOMHBIE U MOJIEKYJIIpHBIE Oa3ucHble Habophl. Ponib 0a3ucHBIX (QYHKIMI B OnHMcaHuU
cBOMCTB Mouekyn. llomysmnupuueckue Metonbl. BaneHTHoe NpHOIMKEHHE. T-31EKTPOHHOE
npubmnkenue. Meron ITappusepa-Ilomna-ITappa. IlpocToii u pacimpeHHbIif MeTo bl XIOKKEs.
TouHOCTh KBAHTOBO-XMMUYECKUX PACUETOB CBOMCTB MOJIEKYIL.

Pa3nen 3. Xumu4yeckasi ¢BI3b M 3JIEKTPOHHAS CTPYKTYPA TBEPABIX TeJl

3.1. Xumuueckas CBs3b U MEXMOJEKYISIpHbIE B3auMoaeicTBus. OpOuTanbHas KapTHHA
XUMHUYECKOM cBs3u. KOHCTpykTMBHas W JecTpyKTHBHas HMHTepdepeHuus opOuTaiei.
MouekynspHble OpOUTANIN U UX CUMMETpHIiHas kiaccuukanus. KoppensiunonHsie quarpaMmabl.
DNeKTpOHHBIE KOH(PUTYpAIIMU JBYXaTOMHBIX MOJICKYJ. AHAaJIW3 3aCEICHHOCTEeW opOuTajneit 1o
Mannukeny. Ilonarue o 3apamax W mnopsankax cBs3eid. [IpocTpaHCTBEHHOE pacnpeneseHne
JIEKTPOHHON IJIOTHOCTH M XMMHYecKas cBs3b. JledopMmalioHHAs S3IE€KTPOHHAs IUIOTHOCTb.
Tonosornyeckas TEOpUs XUMUUECKOM CBSI3H. MEXMOJIEKYJISIPHbIE B3aUMOICUCTBHUSL.

3.2. DIeKTpoHHAas CTPYKTypa TBEpAbIX Ted. OIHO3IEKTPOHHBIC BOJIHOBBIE (DYHKIIMU B
KpUCTa/UTaX U METOJbl WX pacuera. [IpuOmmkeHne JOKaIbHOW IUIOTHOCTH. YpoBeHb depmu.
[InoTHOCTH cocTOsAHUI. 30HHAsA CTPYKTypa TBEpIbIX T€l U OOYCIOBJIEHHBIE €10 CBOICTBa.
DNEKTPOHHOE CTPOCHHUE KPUCTAIIMUECKUX HEYOPSI0UEHHBIX U aMOP(HBIX Tell.

3akiroyenue. KBaHTOBast XMMUS KaK MHCTPYMEHT IIPOTHO3a B XMMUH.

4. O0beM y4eOHOH TUCUUIIIMHBI

3 cemectp
Buner yue6HOI paboTh B 3ayerHBIX B akanem.
eIMHULIAX qacax
O01mas TPyA0eMKOCTb JMCIHMILIMHBI 10 Y4eOHOMY IIAHY 3 108
KonTakTHasi paboTa — ayIuTOPHbIE 3aHATHS: 0,89 32
Jlexuun (Jlek) 0,445 16
[TpakTueckue 3anstus (113) 0,445 16
CamocrositesbHas padora (CP): 2.11 76
KoHTakTHas camocTosTeNIbHAs paboTa - 211 0,4
CaMoCTOATENBHOE U3YUEHHUE PA3JIENI0B IUCIUIUINHbI ’ 75,6
Buja koHTpoJs: 3a4eT C OLIeHKOM
3 cemecTp
Buner yae6HOI paboThI B 3aueTHBIX B actp.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 3 81
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KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,89 24

Jlexuunu (Jlek) 0,445 12

[Ipaktuueckue 3austus (113) 0,445 12

CamocrositesbHas padora (CP): 2.11 57

KoHnTakTHas camocrositenbHas paboTa 211 0,3

CaMOCTOSATEIbHOE U3YUEHHUE Pa3/IeOB IUCIUIUINHEI ’ 56,7
Buja koHTpoJIs: 3a4eT ¢ OLCHKOMH

AHHOTanus padoyeil NPorpaMMbl AN CHMUILJIMHBI
«IKOJIOTHSA B TEXHOJIOTMHM MAaTEePHAJIOB COBPEMEHHOMH IHepPreTHKN»

1. Heas aucummianHbl — cOopMHUpPOBATh Y CTYACHTOB IPEICTABICHHE O COBPEMEHHBIX
9KOJIOTHUECKUX IpobseMax, 0 (U3UKO-XUMUYECKUX MPOIECCaX, MPOTEKAIOUIUX B Pa3IMYHBIX
KOMITIOHEHTaxX OKpYKalollel Cpeapl U O CTENeHM AaHTPOIMOTEHHOTO BO3ACWCTBUS Ha J3THU
MIPOLIECCHI; BHIPA0OTAaTh y CTYAEHTOB HAaBBIKM CHCTEMHOTO IMOJAX0Jla K M3YUYEHHUIO U PELIEHUIO
SKOJIOTMUECKUX  MpoOsieM, BO3HUKIIMX B  pe3ylbTaTe  IPOMBIIIJIEHHO-XO03HCTBEHHON
NEeSITEeIbHOCTH YeJIOBEKa, Pa3BUTh MBIIIJICHHUE, TO3BOJISIOIIEe TIPABUIIBHO OLIEHUBATH JIOKAIbHbBIE
Y OTJIQJICHHBIE MOCJIEICTBUS MPUHUMAEMBIX PELICHUH 7151 OKpY>KaIoLIeil cpeibl U YeoBeKa.

2. B pesyabrare wu3yYeHMs AUCHUILUIMHBI O00y4YamlMiics 10 Mporpamme
CHEeNMAIUTETA JOJIKEeH:

Obnadams CIEyONUMA KOMIIETCHITUSIMHU:
CIOCOOHOCTBIO MPUHUMATH KOHKPETHOE TEXHUUECKOE PEIIEHUE C YUETOM OXpaHbl TPyAa,
paauamoHHOM 0€30MacHOCTH U OXpaHbl OKpyKarotiei cpest (ITK-4);

3namo:

OCHOBHBI€E 3aKOHbI 001el IKO0JI0TNH;

— 3aKOHOMEPHOCTU CTPOCHHS M (PYHKITHOHUPOBAHUH OHOChHEpHI;

— COBPEMEHHBIE PKOJIOTUICCKHE TTPOOIIEMBI;

— OCHOBBI PAIIMOHAIBLHOTO TIPUPOJIOTIOIH30BAHNS,

— OCHOBHBIE MIPUHIIMIIBI 3AIUTHI TPUPOTHOMN Cpebl OT AHTPOIIOTCHHBIX BO3JICHCTBUN;

— CTpPOCHHE OCHOBHBIX reochep 3emMiIM U OCHOBHBIE (DHU3MKO-XHUMHUYECKHE IPOIECCHI,
MPOTEKAOIINE B HUX;

— OCHOBHBIE MMOHATHS U MPUHIMITBI KOHIIETIIIUY YCTOMYHUBOTO Pa3BUTHS;

— OCHOBHBIE CBEJIEHUS O TJI00ANbHOUM MpoOieMaTuke, MPUPOAHBIX pecypcax, IUIaHEeTapPHBIX
IpaHUIaX, aHTPOIIOT€HHOM BO3JICHCTBUU Ha OKPYXKAIOIIYIO CPEIy, YIPaBICHUU KaueCTBOM
OKPYKaIOIlleH Cpeibl;

NPWHITANBI 3eJIEeHO XHMHH.
Ymems:

— paccMaTpuBaTh KOHKPETHBIE ITyTH PEIIEHUs TPOOJIeM OXpaHbl MPUPOIBI B PA3ITUYHBIX
reorpauuecKux U SKOHOMHYECKUX YCIOBUSIX;

— TpPUMEHSTHh TIOMYYCHHbIE 3HAHWS M OLEHKM COCTOSHUSA OKpYXalolled cpeasl u
paIMoOHaIBLHOTO UCIIOJIB30BAHUS TPUPOIHBIX PECYPCOB;

— UCHOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJIOTUHU U 0a3bl JaHHBIX TS PeICHUS
KOHKPETHBIX 3KOJIOTHYECKHIX TPOOIIeM;

— TpPUMEHSTHh TIOJNyYeHHBIC 3HAHHS B TMpollecce MAanbHEeimield ydeObl, NpU U3YUYEHUU
npodecCHOHANBHBIX ¥ NPO(QUIBHBIX JTUCIHUIUIMH, W B OyIymied MpakTUYecKou
IEITEILHOCTH;

Bnaoemn:
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— 0a30BBIMU TEOPETHUECKUMU 3HAHUSMH B 00JIACTH SKOJIOTHH.
— 0a30BBIMU 3HAHUSMHU B 00JIACTH SKOHOPMUPOBAHUS;
— TMOHATUMHBIM afmapaToM B 00JacTH OOIIEH HKOJOTHH, PALMOHAIBLHOTO HCIOJIb30BAHUS
IIPUPOIHBIX PECYPCOB U 3aLIUTHI OKPYKAOLIEN Cpebl;

— METOoJIaMU WICHTU(UKAIINH JTOKATBHBIX YKOJOTUISCKHUX TPOOJIEM, OIICHKH X 3HAYHMOCTH.
.3. Kpartkoe conep:xanue JuCHUTIIHHBI

BBenenue, 0CHOBHbIE OHSTHSA
Henu, 3amaun JUCHMIUIMHBL. MeECTO AMCUMIUIMHBL B CHCTEME OOHIEr0 M XMMHYECKOIO
oOpa3zoBanus. JKoJormueckoe oOpa3oBaHue Hu 00pa3oBaHWE IS YCTOWYMBOTO DPAa3BHUTHS.
OO611ecTBO M OKpYKaroIIas cpena.

Pazgen 1. O0mme Bompochl 3kognoruu. buocdepa. buodkonorus. buocdepa u
YCTONYNBOCTH
1.1 OcHoBHbIe 3aKkOHBI dKoJoruu. buoskosorus. Ilonstre 00 skocucTemax. YCTOWYHUBOCTH
skocucteM buocdepa, ee IBOMIONUSA U YCTOWYMBOCTh. DKOCUCTEMBI 3€MJIM M YCTOWYMBOCTD.
OcHoBHbI€ cBeieHU 0 iaHeTe 3eminst. L{luknuyHocTs nporeccoB B Orocdepe U ycToHYUBOCTb.
1.2 Hapononacenenue. UenoBeuecTBo Kak yacTh ouocdepsl. lemorpaduueckue npodieMbl
JluHaMuKa 4eI0BeUeCcKOM MOMyIsSIUH, POKIaeMOCTh, CMEPTHOCTb, BO3pPACTHAs CTPYKTYpa.

Pasnea 2. Crpoenne m cocraB reochep 3emun. OcHOBHbIe (PU3MKO-XUMHUYECKHE
npouecchl, Nporekawiuye B reocgepax
2.1 Atmocdepa 3emun. CrpoeHue arMocdeprl, poyib (HOTOXMMHUECKUX peakluid B
dbopmupoBarnu cocraBa atMochepsl. [TapaukoBeiit addext. O30HOBHIN croit. CTpaTocdepHbIi
030H U Tpomnoc(epHbI 030H: CXOJACTBO M pa3nuyusi. MexIyHapoAHOE COTPYAHHYECTBO B
objacTu OrpaHHYeHHE MPOU3BOJCTBA U HCIOJB30BAHUS O30HOPA3PYILAIOIIUX BEIIECTB.
KucnotHbie 10X ¥ MPOIIECChl OKUCIIEHUS TpuMecel B Tporochepe. POTOXUMHUECKHI CMOT.
2.2. Tuppocdepa 3emnu. Bumger Bog Ha 3emie. [IpecHple Boapl. ['MOpOIOTHYECKHM ITMKIL.
I'moGanpHble SKONOrMUecKkrue MpodneMbl ruapochepsl. OKUCIUTENEHO-BOCCTAHOBUTEIbHBIE
MpoLeccsl B NPUPOJHBIX Bojgoemax. CrpaTudukanus TPUPOAHBIX BogoeMmoB. I[Ipomeccs
s Tpodukanmu BogoeMoB. [[pHanHbI U IOCIEACTBHUS.
2.3. Jlutocdepa 3emmn. 3emnHas kopa. IlouBa. CtpoeHue mouBeHHOro cjosi. CocTaB MOuYB.
Opranuyeckue BelecTBa B moyBe. PoJib KMBBIX OPraHu3MOB B (POPMHUPOBAHUU MOUYBEHHOTO
CIIOSI.

Pa3znen 3. AHTponoOreHHoe BoO3/ieiicTBHE HA OKPY:KAIOULYIO CPeAy ¥ PAllMOHAJIbLHOE
NPHPOI0NO0JIb30BaHNIE
3.1. [Ipupoausie pecypehl. [lonaTre 06 oTX0Max TPOU3BOACTBA U MOTPeOIeHUA. MaIo0TX0IHbIE
1 6€30TXO/IHBIE ITPOU3BOJICTBA.
3.2 TlonsTHe O TUIaHETAapHBIX T'paHULIAX. AHTPOINOTEeHHbIE HAPYIICHUS OMOr€OXMMHUYECKUX
IUKIOB a30Ta u ¢pocdopa. OCHOBBI SKOHOPMUPOBaHUSA. OCHOBHBIE TPUHIIUIIBI 3€JIEHOM XHUMUH.
Pa3zoen 4. Yemotiuusoe pazsumue
YcroitunBoe pazButue. Mcropusi craHOBIIeHUs MOHATHA. BKilaj oTedecTBeHHBIX ydeHbIX. Llenu
ycroiunBoro paszsutusi OOH. MexayHapoaHoe COTpYAHUYECTBO B 0OOJACTH YCTOWYUBOTO
pazButus. lIpomblllIeHHAs HKOJOTHS U 3€leHas XUMHUSA KaK HHCTPYMEHT oOecredeHus
YCTOMUYMBOTO Pa3BUTHSL.

4. O0beM y4yeOHOM TUCHHMIINHBI

Beero CemecTp 3
Bun yue6Ho# paboThI
3E Akan. 3E Akan. 3E Actp.
9. q. q.
OO611ast TpPyA0EeMKOCTh IUCIUTUTHHBI 2 72 2 72 2 54
KonTakTHast pabora — ayAnTOpHBIE 0,9 32 0,9 32 0,9 24
3aHATHS:
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Jlexuuu 0,45 16 0,45 16 0,45 12
[Ipaktuueckue 3ausarus (113) 0,45 16 0,45 16 0,45 12
Jlaboparopubie paboTs (JIP) - - - - - -
CamocrosiTesbHas padora 1,1 40 1,1 40 1,1 30
KonrakTHas camocTosiTenbHast pabota 0,2 0,2 0,15
CaMOCTOATENBHOE N3YUEHUE Pa3/IEIOB 1,1 39.8 1,1 39.8 1,1 29.85
JUCIUTLINHBI

Buabl koHTpOIS: 3auem

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«IIpaBoBeeHNE B TEXHOJIOTUM MATEPUAJIOB COBPEMEHHOI IHEPreTUKH»

1. Heau AuMCHMIUIMHBI — OBJIAJICHUE OCHOBAaMM IIPaBOBBIX 3HAaHUN, (OPMUPOBaAHUE
MIPAaBOBOM KYJIBTYPBI aKTUBHOTO, 3AKOHOIIOCIYIITHOTO TpaXK AaHNHA.

2. B pesyabrare wu3ydYeHMs AUCHUIUIMHBI O00y4Yawuuiics 10 mporpaMmme
CHEeHAJINTETA T0JIZKEeH:

001a0ams CISTYIONIMMU KOMITETSHIIUSIMHU:

CIMOCOOHOCTBIO K opranu3auuu padorsl nogunHeHHbIx (ITK-13);

CMOCOOHOCTHI0O K  OIleHKe TMOCJeJICTBHIi NPUHUMAEMbIX OPraHU3alUuOHHO-
ynpasJjieH4eckux pemenuii u ux ontumuszanuu (I1K-14)
3namo:

— OCHOBBI POCCHUIMCKOM TIPaBOBOM CHUCTEMBI M POCCHUUCKOTO 3aKOHOJATENIbCTBA, OCHOBBI
OpraHu3alu ¥ (QYHKUMOHUPOBAHUS CYNEOHBIX M HHBIX [PaBONPUMEHUTENBHBIX U
MIPaBOOXPAHUTENIBHBIX OPraHoOB;

— TIPaBOBbIE U HPABCTBEHHO-3TUUECKHE HOPMBI B cpepe mpodhecCHoHaTbHOM NesITeIbHOCTH;

— TIPaBOBbIE HOPMBI, PETYIUPYIOLIME OTHOIIEHUE 4YeJIOBEeKa K YelOBEKY, OOIIEeCTBY,
OKpY>Karollen cpene;

— 1paBa 1 003aHHOCTH TPaKIaHUHA;

— OCHOBBI TPYJIOBOTO 3aKOHOJATEIHCTBA.

Ymems:

— UCHOJIb30BaTh 3TUYECKHE U IPABOBbIE HOPMBI, PETYIUPYIOIIME OTHOIIECHUE 4YEJIOBEKa K
YeloBeKy, OOIIECTBY, OKpYXKAIoUIeil cpene, MCIOiIb30BaTh MpaBa M CBOOOJBI YENOBEKAa U
rpaKJaHUHA [P pa3paboTKe COLUATBHBIX IPOEKTOB;

— WUCIOJIb30BaTh M COCTABJIATH HOpPMATHBHBIE M IPaBOBbIE JOKYMEHTBHI, OTHOCSIIUECS K
npodeccHOHAIbHON ~ NIeATENbHOCTH,  NPEANPUHUMATh  HEOOXOOUMBIE  MEphl K
BOCCTaHOBJICHUIO HAPYILIEHHBIX TIPaB;

— peanu3oBBIBaTh IMpaBa M CBOOOJBI 4YeNOBEKa M TpakJaHWHA B pa3NMYHBIX cdepax
KU3HEACSITEIIbHOCTH.

Braoemy:
— OCHOBaMH XO35ICTBEHHOIO MPaBa;
— TPaBOBBIMU HOPMaMmH B MPO(EeCCUOHAIBHON ESTEIbHOCTH.

3. KpaTkoe conep:kanue 1UCHUIINHBI

Beenenue. Jlucuumnuna «lIpaBoBeaeHne» OTHOCUTCS K BapUATUBHBIM JUCIUILIMHAM
npoduiis. basupyercs Ha H3y4eHUH MIKOJIBHOTO Kypca «OO0IecTBO3HAaHUE» U TIPEIIECTBYIOMICH
ryMaHUTapHON AUCHUTUTHHBL «cTOprs».

JlucuunnuHa paccMaTpUBaeT OCHOBHBIE IOPUIMYECKHE TEPMUHBI W  MPUHIUIIBI,

pPacKpbIBaeT OCHOBHBIE TEOPETUUYECKUE IMPEACTABICHUS O TAKUX SIBJICHUSX KaK roCyJapCcTBO U

npaBo. B nmpouecce n3ydeHust JUCHUIUIMHBI CTYJEHThI 3HAKOMSITCS C OCHOBHBIMHU MOJIOKEHUSIMU
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BEIYLUIUX OTpAacied POCCHUHCKOro IpaBa, a TaKKE OCHOBHBIMHU IIOJOXKEHUSAMH TEX OTpaciei
POCCHIACKOTO TpaBa, KOTOPhIE MOTYT OBITh BOCTPEOOBAHBI UMHU MO TPOPWIIO MOATOTOBKH, a
TaK)X€ B PEICHUH CEMEUHBIX M OBITOBBIX BOIIPOCOB.

[IpenmMeroM wu3ydeHMs] IUCUUIUIMHBI SIBJISIIOTCS 3HAHUS O TOCYAApCTBE U IpaBe,
3aKOHOJATEIbCTBE, C KOTOPBIM KaK/blil I'pa)KJIaHUH CTaJKUBAETCA B KU3HU. [lpu usydeHun
JUCLMIUIMHBL MCHOJIB3YIOTCSI HOPMAaTHBHBbIE AaKThl TroOCyJapcTBa U IOJ3aKOHHBIE  AKTbI
rOCYJapCTBEHHBIX OPraHOB, PETYIHPYIOUINX SKOHOMUYECKYIO, (PMHAHCOBYIO, YIIPABICHYECKYIO
JEeSITEIbHOCTh FTOCYAAPCTBA U XO3ANUCTBYIOINUX CYObEKTOB.

Pa3nes 1. OcHOBBI TEOpPHH rocyAapCcTBa U NIPaBa.

1.1. OcHoBbl Teopuu rocynapcrBa. [lonstue wu mnpusHaku rocyaapctBa. Dopmbl
rocynapcra. @yHKIIMM rocygapcTBa. BzauMocBs3bs rocyaapcTsa u npasa.

1.2. OcHoBoel Teopuu npasa. [lonarue u npusHaku npasa. [IpaBo u mopans. [IpaBoBas
KynbTypa. OCHOBHBIE ITPaBOBbIE CUCTEMbI COBpeMEHHOCTH. [IoHATHE U BUIbI HCTOYHUKOB IpaBa.
HopmatuBHBIII npaBOBOM akT Kak HMCTOYHMK mpaBa. OmnpeneneHue 3aKOHAa M MOJ3aKOHHBIX
akToB. JlelicTBHe HOPMAaTUBHBIX [IPaBOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHsTue
MIPaBOBBIX HOPM, UX cTpyKTypa. Crucrema npasa. YacTtHoe 1 mybnnyHOe npaBo. MaTepuaiabHOE U
nporueccyaibHoe mpaBo. [IpaBooTHOIIEHNE: 00BEKT, CYOBEKT U COJEpP)KAaHUE MPABOOTHOIICHUM.
IOpuanueckue ¢aktel. [Ipodensl 3akoHOAATEIHCTBA.

Paszpnesa 2. OTpaciu ny0JJu4HOT0 pasa.

2.1. OCHOBBI KOHCTUTYIIMOHHOTO mpaBa. KoHCTUTyMs — OCHOBHOW 3akoH Poccuiickoit
®enepanyn. OCHOBBI TPABOBOTO CTaTyca YeJIOBEKAa M IpakiaHnHa. denepaTuBHOE YCTPOMCTBO
Poccniickoit @eaepannn. Cucrema rocyAapCTBEHHBIX OPTAaHOB U IIPUHIINII PA3ACIICHUS BIIacTEN
B Poccuiickoii ®deneparuu. Ilpesunent Poccuiickoii ®denepanuu. denepanpHoe cobpaHue
Poccuiickoit ®enepaunn. OpraHbl HCHOJHHUTENbHON BiacTu Poccuiickoit  ®enepanui.
KonctuTymmonnsie OCHOBBI CyAeOHOUW cucteMbl. [IpaBooxpanutenbHbie opraHbl. [loHsiTHe
IPAKIaHCTBA.

2.2. OCHOBBI QJIMMHUCTPATUBHOTO TmipaBa. [loHsATHE W TpeaAMET aAMUHHCTPATUBHOIO
npaBa. OOmas xapakrepuctuka Koaekca P® 00 aaMHHHCTPaTHBHBIX TMPAaBOHAPYIICHUSIX.
AIMAHHUCTpAaTUBHbIE  NPABOHAPYLIEHUA: IOHATHE M  OpPU3HAKU. AJMUHUCTpPATHUBHAsA
OTBETCTBEHHOCTb: IMOHATHE W NpUHUUNBL. [loHATHE, mMpU3HAKW W BUIBl AJIMHHUCTPATUBHBIX
HaKa3aHUM.

2.3. OcHOBBI yrojoBHoro npasa. [loHsiTne W mpeaMET yrojaoBHOrO MHpaBa. YTOJOBHAas
OTBETCTBEHHOCTb: IOHSTHE, OCHOBAaHWE BO3HUKHOBEHUs. [IOHATHE mpecTymieHus: NpU3HAKH,
ctpykrypa. CocraB mnpecrymienusi. Coyuactue B mnpectymiieHud.  OOCTOSITENbCTBa,
HCKIIIOYAKOIINE MPECTYNHOCTh JesHus. [loHATne, nenu © BHUIBI HAaKa3aHW. YTOJOBHas
OTBETCTBEHHOCTh 3a COBEpILEHUE MPECTYIJICHUH. YCIOBHOE OCYKICHUE, OCBOOOXKIEHHE OT
YTOJIOBHOM OTBETCTBEHHOCTH.

2.4. Koppynimsi Kak COUMAIBHOE sIBICHHE. TE€pMUH M MOHATUE «KOppYHuUs». Bumisl
koppynuuu. Popmbl mposiBieHUS Koppynuuu. HopmartuBHOe omnpeneneHue KOppyHLUU.
[Ipuumnnse! pactipocTpanenust Koppynuuu. @opMsl IposiBIeHUS KOppynuu. opmbl KOppYHILIHH-
npectymieHuda. @Dopmbel  koppynuuu-npoctynka. @DopMbl  MOJUTUYECKONM  KOPPYILHUH.
HopmaTuBHBIE IpaBOBBIE aKThI B cepe MPOTUBOICHCTBUS Koppyniuu. denepanbHblii 3aKOH OT
25.12.2008 Ne 273-®D3 «O npoTUBOAECHCTBUN KOPPYILIUNY.

2.5. OCHOBBI 9KOJOTMYECKOT0 MIpaBa. JKOJIOTHUECKOE MIPABO: MMOHATHE, PEAMET METOA U
UCTOYHUKH 3Kojormyeckoro mpasa P®. IlpaBoBoe peryauMpoBaHHE SKOJOTMYECKHX
npaBooTHoweHuil. [loHsATHE, BUABI W CTPYKTypa DKOJIOTMUECKUX IpaBOHAPYILIEHUM,
OTBETCTBEHHOCTb 3@ UX COBEPIICHHUE.

2.6. HopMaTuBHOE IPaBOBOE PETYAUPOBAHME 3AIMMUTHI WHGOPMAIIMU TpaBa Tpa)KJIaH Ha
3alUTy NEPCOHANbHBIX JaHHBIX. [IpaBOBBIE OCHOBBI 3alUTHI TOCYAAPCTBEHHOM TaiHbI. [loHsTHE
uHpopmanuu. OO01mas XxapakTepucTUKa 3aKOHOIaTeIbCTBA 0 3amuTe nHpopmanuu (Ne149-Dd3 ot
27.07.2006 r. «O6 uHpopManuy, THPOPMALMOHHBIX TEXHOJOTHUAX U 3alIUTE MH(OPMAIUI).
OTBETCTBEHHOCTh 332  HapylIEeHHE  3aKOHOJATEeNbCTBA O  3alMTe  HMH(OpMAIUU.
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KondunennuansHast nHGopMamus: MOHATHE, BUIbI U 3aIIUTA. 3AIINUTA TEPCOHATBHBIX JaHHBIX
rpaxaaHuHa. locynapcTBeHHas TailHa: TIOHATHE, 3allUTa, I[PAaBOBOE PEryIMPOBAaHUE
rOCyJapCTBEHHOH, cCiyxeOHoii u wuHOW wuH(popmaruu. IIpaBoBble OCHOBBI  3aAIIUTHI
rOCyJ1apCTBEHHOW TAHBI.

Pa3nes 3. OTpacin yacTHOro npasa.

3.1. T'paxkaHCcKOe MpPaBO: OCHOBHBIC MOJIOKEHUs oOmiel yactu. IlonsTie, mpeamer u
METOJ[ TpPaXJaHCKOro mpaBa. [loHATHE TpakJaHCKOTO TNPABOOTHOLICHHUS, €ro CreruQuKa.
CrpykTrypa TrpaxaaHcKoro npaBooTHomieHus. IlpaBo-, neecnocoOHOCTb  CyOBEKTOB
IPaXIaHCKOTO MPaBOOTHOLIEHUS. ['pakiaHe Kak CyOBEKThl IpakJaHCKOro mnpaBa. Ousnyeckue
U IOpUAMYECKHE JIMIA: TOHITHE, NpHU3HaKW, Kiaccuuranus. FHOpuamdeckue (akThl, Kak
OCHOBAaHME BO3HMKHOBEHHS TPaXJaHCKUX IPaBOOTHOIIeHUH. [IpaBo coOOCTBEHHOCTHU: MOHSATHE,
ctpykrypa. [IpaBomoumsi cooctBeHHHKA. DOpMBI COOCTBEHHOCTH. (O0s3aTENbCTBO: TOHSTHE,
ucrnoyiHeHue u odecreueHue. O0A3aTeNbCTBA B IPAKJAHCKOM IPAaBe M OTBETCTBEHHOCTH 3a UX
HapyIIeHUE.

3.2. ABTOPCKOE ¥ MMAaTEHTHOE MPaBO U MPaBOBas 3alIUTa Pe3yIbTaTOB HHTEIICKTYAIbHOU
nesTeNbHOCTH. [oHsTHE aBTOPCKOro MpaBa U CMEXHBIX NpaB. VICTOUHUKH U cUCTeMa PaBOBOM
OXpaHbl Pe3yIbTaTOB MHTEJUIEKTYaJIbHON NesiTeNibHOCTH. VckmtounTenbHble npaBa. [laTeHTHbIE
mpaBa Ha UW300peTeHus, IMOJIE3HbIE MOJENW M MpOMbIIUIeHHble o0pa3nsl. Hoy-xay u
KOMMepueckre cekpeTbl. OcOOEHHOCTH 3alUThl aBTOPCKUX MpPaB U 0OBEKTOB MPOMBINIJICHHON
coOctBeHHOCTU. [IpaBoBbIe acHeKThl MepeAayd TEXHOJIOTUH C 1eNbl0 MX BOBJICYEHHUS B
IpaXXIaHCKHUM (X03s5IiICTBEHHBII) 000POT.

3.3. OCHOBBI __ XO3SIMICTBEHHOTO  (IIPEANMPUHUMATENILCKOTO)  TipaBa.  [loHsTHE
XO3SIIICTBEHHOTO (MPEANPUHUMATENIBCKOTO) IpaBa Kak OTpaciu IpaBa, HAayKM U YydyeOHOU
aucuMIUIMHBL [Ipenmer xo3sicTBEHHOrO (MpeAnpUHUMATENbCKOTO) MpaBa, MPU3HAKU, METOJIbI
MpaBoBOTO peryaupoBaHud. [[oHsATHE XO3SUCTBEHHONW U MPEANPUHUMATEIIBCKON NIEATEIIbHOCTH.
OTrpanndeHne X03s1UCTBEHHOTO (MPEANPUHUMATEIBCKOTO) TIpaBa OT APYTUX OTpaciel mpasa.

Cucrema XO3SMCTBEHHOTO (mMpeanpUHUMATETHCKOTO) npana. Hctounnku
XO03SIIICTBEHHOTO (mpeanpUHUMATETHCKOTO) npana. Crpykrypa XO3SIUCTBEHHOTO
(IpeanpruHUMATENbCKOTO) 3aKOHOJIATENbCTBA. 3aKOHBI U TOJ3aKOHHBIE aKThl KaK HCTOYHHKHU
XO035IIICTBEHHOTO (TPEAIPUHUMATENBCKOTO) IIPaBa.

3.4. OcHoOBbI ceMeiiHOro mnpaBa. [IpaBoBoe peryiupoBaHUE CEMEWHBIX OTHOLICHHM.
Hctopusa cemeiiHoro mnpaBa. 3akitoueHue W mpekpamieHue Opaka. IIpaBa u o6si3aHHOCTH
pomutened u aetell. OCyIIECTBICHHE POAUTEIbCKUX IMpaB. OTBETCTBEHHOCTh POAMUTEIEH 3a
HEeHaJJIexalllee BOCHHUTaHuE AeTed. AJlMMeHTHbIe o0s3aTtenbcTBa. DopMbl BOCIUTaHUS AETEH,
OCTaBIIUXCS 0€3 MOTeUeHUs! POJUTENeH.

3.5. OcHoBHI TpysI0BOTrO mpaBa. [Ipeamer u MeTo1 TpyAoOBOro mpasa. TpyaoBoii JOToBOp:
MOHATHE, CTOPOHBI, COAEpKAHHE. 3aKIOYeHHE TpPyAoBOro jgoroBopa. OcHOBaHUS [AJs
MpeKpaleHusi TpyIoBOro aoroopa. Pabouee Bpems. Bpems orapixa. TpyaoBble CHOPBIL.
JlucuuninuHa Tpya.

Pasznen 4. Oco0eHHOCTH NPaBOBOr0 PperyJupoBaHus NPodecCHOHATbHOMI
AeATeJIbHOCTH B OT/IeJIbHBIX OTPACJIAX XUMHYECKO# MPOMBIILIEHHOCTH

4.1. OcHOBBI __HallMOHAJIBHON  0€30MAaCHOCTH, TOCYJApCTBEHHOW  MOJUTUKH U
3aKOHOJIATEeJIbCTBO B 006JacTu obecreueHMs sIepHOM M paaManimoHHOW OezomacHoctu. Llenw,
3a/1a4yd, OCHOBHBIE HAMPABJICHUS U WHCTPYMEHTHI pealM3allMy IOCYAapCTBEHHON MOJUTUKHU B
obnactu obecriedeHus sACPHON U paanalMoHHON Oe3omacHoCTH Hopmbl U mpaBuiia B 061acTu
oOecrieueHus siepHOM M paguannoHHoi OezomacHoct B P®. Cranmaptel Oe3omacHOCTH
MAT'ATO. HopmatuBHO-nipaBoBasi 0aza OCHOB HallMOHAJIFHOW 0€30MaCHOCTH C OMOpPOil Ha
nonoxxenust Koncrutyiuu PO, MexxyHapoJHBIX T0TOBOpOB PD, enepanbHbIX 3aKOHOB U UHBIX
HOPMaTHBHBIE MPABOBBIX akTOB Poccuiickoit Mexepanuu B obOnactu obecriedeHus sSIEpPHON U
paguanmonHoi Oe3zomacHocTu. Cranmaptel OezonmacHocTu MAI'ATD M uX HMIUIEMEHTAIHSL.
IIpaBoBasi OTBETCTBEHHOCTh 3a HApyLIEHHs B 001acTH obOecrieueHHss OE30MacHOCTH SIIEPHBIX
00BEKTOB.
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4.2.0co0EHHOCTH  MPABOBOTO  PETYIUPOBAHMS  TPyJda PAOOTHHKOB XUMHUYECKOM
OPOMBIIIEHHOCTH. OCOOCHHOCTH 3aKIIOYEHHsT U COJACPIKaHUS TPYJOBOTO JIOTOBOpa C
pabOTHUKAMU XUMHUYECKOW MpOMBINIIeHHOCTH. [IpaBoBoe perynupoBanue pabouero BpeMeH! H
BPEMEHU OT/AbIXa pPAOOTHUKOB XMMHUYECKOH MPOMBIIIIEHHOCTH. OCOOEHHOCTH MPaBOBOTO
peryaupoBaHus OXpaHbl TpyAa paOOTHUKOB XUMHUYECKOH MPOMBIIUIEHHOCTH. CHcTeMa rapaHTHI
¥ KOMITEHCAIMi pabOTHUKAM XUMHUYECKOW MPOMBIIIIJICHHOCTH.

4.3. HopmaTwBHO-IIpaBoBasi 0a3za peryJupoBaHHs XHMHYECKOHW W HepTeXuMHYecKon
orpaciu B Poccun. ®enepanpupiii 3akoH ot 21.07.1997 N 116-®3 «O npoMbliIeHHON
0€30IaCHOCTH OTMACHBIX MPOU3BOJICTBEHHBIX 00BEKTOBY. Denepanbubiii 3akoH oT 10.01.2002 No
7-®3 «O06 oxpaHe oxpyxaromend cpensl». TpymoBoit komexc Poccuiickoit dexpepanuu OT
30.12.2001 Nel197-®@3. I'nmaa 21. Cratbs 147. Hanorosslii koaekc Poccuiickoit denepauuu ot
31.07.1998 Ne 146-®3. I'maa 26. Hanor Ha n00bay mose3Hbix uckonaeMbix. Ctateu Ne 334-
345, conepskaniue CpoKH YIJIAaThl, OOBEKT HAJIOTA, MIPaBUJIa HAYUCIICHHUS HAJOTa Ha TOJIE3HbIS
uckonaemsele. [loctanosnenue IlpaButensctBa Poccuiickoit @enepaunu ot 16.05.2006 Ne 303
«O pasrpaHU4YeHHH IOJHOMOUYUH (efepallbHbIX OpraHOB MCIIOJIHUTEIBHON BJacTH B 00JacTH
obOecrieueHuss OMOJIOTMYECKOM M XuUMHUYeckol Oe3omacHocTH Poccuiickoit ®Denepauumy.
[TocranoBnenue ITocroprexnamzopa Poccum ot 05.05.2003 Ne 29 «OO6mwme mnpaBuia
B3pPBIBOOE30MIACHOCTH UL B3PBIBONIOXKAPOOTIACHBIX ~ XUMHYECKUX, HEPTEXUMHUYECKHX U
He(TenepepabdaTeIBatONX Mpou3BoACTBY DenepanbHbiil 3ak0H 0T 04.05.1999 Ne 96-®3 «O0
oxpaHe atmochepHoro Boznyxa». [loctanonenue IlpaButenscTBa Poccuiickoit deneparnuu oT
14.07.06 2006 Ne 429 «O I/HUIEH3UPOBAaHUM JKCIUTyaTallMd XUMHUYECKH OMACHBIX
MIPOU3BOICTBEHHBIX OOBEKTOBY.

4. O0beM yueOHOH TUCUMIIIMHBI

Cemectp 3
Bun yae6Ho# paboThl Bcero
3E Akan. 4. | Actp. 4.

OO6mrast TpPYA0€MKOCTh UCITUTLTHHBI 2 72 54
KonTakTHasi paboTra — ayiMTOPHbIE 3aHATHS: 0,9 32 24
Jlexknuu 0,45 16 12
[Ipaktuueckue 3ausatus (113) 0,45 16 12
JlabopaTtopHubie paboTs (JIP) - - -
CamocTosiTesibHasi padoTa 1,1 40 30
KonTtakTHas caMmocTosTenbHas paboTa 0,2 0,15
CaMOCTOSATENBbHOE U3YYEHUE Pa3IeOB AUCIUILIMHBI 1,1 19,8 14,85
Pedepar/CamocrosarenbHas mpaktuyeckas pabora 20 15
Buabl KoHTpOJIS: 3auem

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«OCHOBBI 5)KOHOMHUKH U YNPABJICHHUS POU3BOJACTBOM B TEXHOJIOTMH MATEPHAJIOB
COBPEMEHHOI YHePreTHKN»

1. Hear IUCOMIJMHBI - TOJYYCHHE CHUCTEMbl 3HAHUH 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTSIX  (DYHKIIMOHUPOBAHHUS  MPOMBIIUICHHOTO  TIPOM3BOJCTBA B  CHCTEME
HAI[MOHAJILHOW 3KOHOMHUKH, (HOPMUPOBAHHE 3KOHOMHUYECKOTO MBIIIJICHUS W HCIIOJIb30BaHHUE
MOJIyYCHHBIX 3HAHUN B IPAKTUYCCKOH JIESITETHbHOCTH.

2. B pe3yabrare WuU3yYeHHS JAUCHUIUIMHBI OOydawummiics 1o TporpaMmme
CIENUATTUTETA JI0JIKEH:

Obaadams CIeNYOIUMA KOMIIETEHIIHSIMH:
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CIIOCOOHOCTBIO K COCTABJICHUIO U aHAIIM3Y OU3HEC-TUIAHOB pa3pabOTKU U BHEAPEHUS HOBBIX
TEXHOJIOTMYECKHUX MPOIECCOB, OOpaIeHUs] C 00bEeKTaMu TPO(HECCUOHABLHON JEeSITeTLHOCTH,
BBIITYCKa U pean3alii KOHKYPEHTHO criocoOnoi mpoaykiuu (I1K-17).
3uame:
—  OCHOBBI 9KOHOMUKH B Pa3JIMYHBIX c(hepax >KMU3HEeATEIbHOCTH;
— HOPMATHBHBIC MPABOBBIC AKThI, PETIAMEHTUPYIOIIHE IEATEIbHOCTD MIPEANPUSITHS;
—  METOJbI Pa3pabOTKH OMEPATUBHBIX U IPOU3BOJICTBCHHBIX IIJIAHOB;
—  METOJBI ¥ CTIIOCOOBI OILIATHI TPY/IA;
Ymems:
—  COCTAaBJISITh 3asIBKU Ha 000PYJI0BaHUE;
—  COCTAaBJIATH OTYETEHI IT0 BHIINOJIHEHHIO TEXHHUSCKUX 3aJaHHUIT;
—  COCTaBJISITh TEXHUYECKYIO TOKYMEHTAIIHIO;
—  OpraHU30BBIBaTh pabOTY KOJUIEKTHUBA B YCJIOBUSX JIEHCTBYIOIIETO TIPOU3BOJICTBA;
— TOTOBUTH MCXOJHBIC JAHHBIC JIJIS BEIOOpA M 0OOCHOBAHMS HAYYHO-TEXHUUYECKUX U
OpraHU3aI[MOHHBIX PEIIEHNH Ha OCHOBE SKOHOMUYECKOTO aHAIN3a;
— pa3pabaTbIiBaTh ONEpPATUBHBIE TUIAHBI PAOOT MEPBUUHBIX MPOU3BOICTBEHHBIX
MO JIpa3IeJICHHI;

Bnaoemw.:

— METOJaMH M HHCTPYMEHTaMH MPOBEACHHUS SKOHOMHYECKOTO aHAJIM3a 3aTpaT U pe3yIbTaToOB
JESTETFHOCTH MPOU3BOJICTBEHHBIX TI0IPa3/ICIICHHII;

—  HWHCTPYMEHTAMH TUTAHUPOBAHUSI U BBHITTOJTHEHUS MEPOTIPUATHI TIO MIPOU3BOJICTBY
TIPOTyKIIMH;

—  OCHOBaMH PKOHOMHYECKHX 3HAHUW B Pa3IMUHBIX c(hepax KU3HEACATEITHHOCTH.

3. Kpartkoe coaep:xanue TUCHUILIHHbBI

Pa3znea 1. BBenenue. OCHOBBI PHIHOYHOMH 3KOHOMHUKH

1.1 DkoHOMHYECKHE IMOTPeOHOCTH, Ojlara M pecypchl. DKOHOMHMYECKME CHCTEMbI U KX
CymHOCTh. OOIIECTBEHHOE MPOU3BOJICTBO M SKOHOMUYECKHE OTHOIICHHS. [Ipon3BoCTBEHHBIC
BO3MOJKHOCTH 00IIIECTBa M SKOHOMUYECKUI BhIOOp. KprBas mpon3BOACTBEHHBIX BO3MOYKHOCTEH.
3akoH YyOBIBAaMOIIEH NPENeIbHON TMOJIE3HOCTH. THIBI W MOJCIA SKOHOMHUYECKHUX CHCTEM.
DNeMEHT KOHOMHUYECKOW CHCTEeMbI. TpaauinoHHas SKoHOMUYeckas cucteMa. COOCTBEHHOCTh:
(hopMBI U ITyTH UX ITPeoOpa3OBaHUsI.

1.2 PpIHOYHBIM MEXaHW3M clipoca M npemroxkeHns. CoBeplieHHas W HECOBEpIICHHAS
KOHKYpPEHIIUH. TOBapHBIM (PHIHOYHBIN) THUI OOIIECTBEHHOTO Mpou3BojAcTBa. CyIIHOCTh H
YCJIOBHUSI BOSHUKHOBEHHS PhIHKA. BHUIBI PBIHKOB U MX CTpyKTypa. OyHKimu peiHKa. ToBap u ero
cBorictBa. Cripoc U TpeaIokeHHe Ha phIHKE. [[OHATHE «3aCTUYHOCTBY. DNACTHYHOCTD CIIpoca
U TpesioKeHus, TodeyHas W ayrosas. CoBeplieHHass W HECOBEpIIECHHAs KOHKYpPEHIUU.
Momnomnonus. Makcumuzanusi IpuObUTH MOHOTIONUCTOM. OJIUTOTIONHS.

1.3 TToHsATHE HAMOHAILHON SKOHOMMKH, OCHOBHBIE MAKPOSKOHOMHUYECKHUE MMOKA3ATEIIH.
[ToHSATHS COBOKYIMHOTO CIpPOCa W COBOKYIHOTO MPEIONKEHUS, (PAKTOPHI, BIUSIONIME HAa UX
u3menenus. Ilotpebnenuss u cOepexeHus. DKOHOMHUYECKUH Kpyroodopot. IlpousBozactso,
oOMeH u pacrnipenenenue. [lorpedbnenue, coepexeHne, MHBECTULIMU TOBAPOB U YCIYT.

1.4 dunancoBas cucreMa u ¢uHaAHCOBas moJuTHKa oOmiectBa. [ocynapcTBeHHBIN
OIO/KET ¥ rOCYAapCTBEHHBIN noar. Hanoru u Hanorosas cucrema.

Pa3nen 2. JxkoHOMHYeCKHE OCHOBBI YIIPABJICHUSI IPOU3BOICTBOM

2.1. Tlpennpusatrie Kak CYOBEKT PBIHOYHOI'O XO3SMCTBA. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTH WX TPOSBIEHUS Ha mOpeAnpustuu. Ponp coemuanmucra XUMHYECKOU
npomsilieHHOCTH. [lpenmpusitue B cucreme pbIHOYHOW SKOHOMUKH. llpenmpusitue — kak
CyOBeKT U OOBEKT MPEANPUHUMATENHCKONW  JeATeNbHOCTH. 3aKoHOJAaTenbHass  0a3a
NpeANPUHUMATENBCKON  AesTenbHOCTH. HOpMaTUBHO-NIPAaBOBBIE aKThI, pPETJaMEHTUPYIOIINE
NesTeNbHOCTh mpennpustus. OpraHu3aloOHHO-TIPABOBbIE  (OPMBI  MPEANPUHUMATEIHCKON
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JESITELHOCTH U KPUTEPUH UX BBIOOpa. DOopMBI COOCTBEHHOCTH. BHEIIHSS M BHYTPEHHSIS cpeaa
P ATIPUATHSL.

2.2 MarepuanbHo-TexHUYecKas 06a3a _mpomsBojcTBa. CpIpbeBas M TOIUIMBHO-
JHepreThyeckas 0a3a XHUMHYECKMX TPOU3BOACTB. [IpOW3BOACTBEHHAas TMporpaMma U
MIPOM3BOJICTBEHHAS! MOIIIHOCTh MpeanpusiTrs. KauecTBo 1 KOHKYPEHTOCIIOCOOHOCTD PO TYKITHH.
DKOHOMHMYECKOE€  O00OCHOBaHHME BBIOOpa  ChIpbSi W TOIUIMBA.  PecypcocOepexeHue.
AJNbTepHATHBHBIC UCTOYHUK CHIPhS U dHeprun. OpraHu3ais CKIaJICKOTO X03sIiCTBA.

2.3 MatepuallbHO-TEeXHHUYECKUE pecypchl npeanpusitus. OCHOBHBIE MPOU3BOJICTBEHHbBIC
(GOHIBI XMMHUYECKUX MPEANPHUATHN: TOHATHE, KiIacCUpUKanus u cTpykrypa. [loHsatine u
CTPYKTypa OCHOBHBIX cpeiacTB. OIICHKa OCHOBHBIX CPEICTB. METOIBI OIICHKH OCHOBHBIX
¢donmoB. I[lokazaTenu WCIOJNB30BAHUS OCHOBHBIX IPOM3BOJCTBEHHBIX (HoHAOB. WM3HOC U
amMopTHu3anus OCHOBHBIX (oHmoB. OrneHka 5>()PEKTHUBHOCTH HCHOJIB30BAHUS OCHOBHBIX
MIPOU3BOJICTBEHHBIX (POHIOB. Bocmpon3BoacTBO OCHOBHBIX cpeiacTB. OOOpPOTHBIE CpencTBa
MIPEANIPUATHS: TIOHATUE, COCTaB U CTPYKTypa. McTouHMKN POpMUPOBAaHUS OOOPOTHBIX CPEICTB.
O6opaunBaeMOCTh  OOOPOTHBIX CpeACTB. MarepuaibHble 3amacbkl Ha  MPEANPUATHH.
Onpenenenre NoTpeOHOCTH B OOOPOTHBIX CPEJICTBAX.

2.4 TpynoBeie pecypchl mpeanpusaTus. [lepcoHan TpeanpusaTHsS W €ro CTPYKTypa.
OCHOBBI OpraHM3alUy TpyJaa Ha mpeanpusTHd. I((GHEKTUBHOCTh WCIOIB30BAHUS MEpCOHANa U
pabouero BpemeHHU. [Ipou3BOIUTETBLHOCTh TPyAa W oriaTa Tpynaa. Opranuzanusi 3apaOOTHON
atel Ha npexnpusaTar. CocTaB M CTPYKTYpa MPOMBINIIICHHO-TIPOU3BOJACTBEHHOTO MTepPCOHAA.
[Tpou3BOIUTEIBHOCTE TPyJia: TOHATHE, IMOKA3aTeIN W METOAbl M3MepeHus. VHIUBHIyalbHAS |
OOIIeCTBEHHAsT  MPOWM3BOJUTENBHOCTh  Tpyma. Pe3epBel W (AKTOPBI  TOBBIIICHHS
MTPOU3BOIUTEIIBHOCTH TpyAa. DOPMEI, CHCTEMBI M pa3Mep OILIATHI TPya Ha MPEAPUITHH.

Pa3znesn 3. TexHMKO-7KOHOMHYECKHU AHAJIU3 MHKEHEPHBIX pelleHui

3.1 Jloxodp!l ¥ pacxobl Ha MPOU3BOJICTBO, U PEATU3AIUIO PO WU OPEeIIPUSITUS.

N3nepxku MpoM3BOACTBA MPOAYKIHH (CEOECTOMMOCTH), MPUOBLIb, PEHTAOCTHLHOCTh
ueHooOpazoBanue. IloHaTHe 3arpaThl Ha TMPOUM3ZBOJACTBO M peAIH3ALMI0  MPOAYKIIUU
(cebecroumocth). Buael u 3HaueHume kiaccubukanuu 3arpar. CTpykTypa 3arpaT Ha
MIPOU3BOJICTBO M peanu3anuio npoaykiuu. OcoOeHHOCTH pacdera 3aTpaT Ha MPOM3BOJCTBO U
pean3anuio TpoAyKIHUH B KOMIUIEKCHBIX MPOU3BOACTBaX. OCHOBHBIC MYTH CHIKEHUS 3aTpaT Ha
MIPOU3BOJICTBO npoaykiuu. [loxonsl npeanpustus. [lonstre npulbin ¥ 10X0Aa TPEIIPUSTHUSA,
METO/Ibl UX pacyera. PeHTabenbHOCTh, €€ BUABI U MeTOAbl pacueTa. [lyTu noBeimeHuss npuObLIN
U PEHTA0EIbHOCTH Ha MPEANPUATHIX.

3.2 IleHooOpazoBaHWe W IIeHOBas NoJWTHUKA. lleHa Ha NPOAYKIHMIO W TPUHIUIIBI
ueHooOpaszoBanusa. Bunel nen. CTpykTypa 1ieHbl, cUcTeMa LieH. B3auMocBs3U LIeH U U3AEpiKeK.
IlenoBas nonutuka. PazpaboTka 1IeHOBOM cTpaTeruu.

3.3 ®uHAHCOBO-KPEIUTHBIC OTHOIIECHUS OPEANPUITHA W CUCTeMa HaJOro00JIOKEHHUS.
[lonstHe, cocraB W cTpykTypa ¢uHancoB mnpeanpustus. CymHOCTb, (QYHKIUU M 3aqa4d
¢unancoB npennpusatus. CoOCTBEHHbIE U 3aeMHbIe (DMHAHCOBBIE pecypchl. bamaHc 10X0n0B U
pacxonoB. HanoroBast monutuka. [Tpuniumnel Hanoroo6noxxenus. Hanoru u miarexu.

4. O0beM yuyeOHOM TUCHHMILINHBI

Bun yae6HO# paboThI Cemectp 3
3E Axkan. 4. | Actp. u.

OO611ast TPYA0EMKOCTh TUCIUTIIHHBI 3 108 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Ipaktuueckue 3ausarus (113) 0,45 16 12
JlaGopatopusie pabotsl (JIP) - - -

CamocrositesibHast padora 2,1 76 57
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KonrakTHas camocTosiTesibHast pabota 51 04 0,3
b

CaMocTosATeIpHOE U3YUEHUE PA3JICIOB TUCITUTUINHBI 75.6 56,7

Bujabl KOHTpOJIS: 3a4er c oueHkoM

AHHOTanus padoyeil MPOrpaMMbl AU CHMILIMHBI
«Teopusi BepossTHOCTE U MaTeMaTHYeCKasl CTATUCTUKA B TEXHOJIOTHM MaTEPHAJIOB
COBPEMEHHOM YHEPreTHKN»

1. Heap aucuunauHbl — GOPMUPOBAHHUE Y CTYACHTOB CHUCTEMBI OCHOBHBIX IOHSTHH,
WCIOJIb3YEMBIX IS TIOCTPOCHHUS BaXKHEHIIMX MAaTEMaTHYCCKMX MOJENICH M MaTeMaTUYeCKHX
METOJIOB JIJIsl OTIMCAHUS PA3TMYHBIX XUMHUKO-TEXHOJIOTUISCKUX TPOIIECCOB.

2. B pe3yabTaTre wu3yYeHUs: AUCHMUIJIMHBI OOydYaIOUIUIiC MO mMporpamme
CHEeNHATUTETA N0JIKEH:

001a0ams CIETYIONIMMU KOMITETEHIIUSIMHU:
CIIOCOOHOCTBIO K pa3paboTKe IJIaHOB M ITPOTPaMM MPOBEICHUST HAYIHO-UCCIIEA0BATEITBCKUX
pa3paboToOK, BEIOOPY METOI0B M CPeACTB pemieHust HoBbIX 3ama4 (I1K-9).
3namo:
— OCHOBBI TCOPHH BEPOSITHOCTEH H MaTeMaTHIeCKOW CTATHCTHKH,
— MareMaTHYeCKHe TEOPHH W METOJbI, JISKAIUe B OCHOBE IOCTPOCHUS MaTEeMaTHYCCKHX
MoOJIeTIei;
— OCHOBBI IPUMEHEHUS MAaTEMAaTHIECKUX MOJICIICH U METOIOB.
Ymemo:
— BBIOMpATh MAaTEMAaTUYECKUE METO/IbI, IPUTOTHBIE TSl PELIEHUsI KOHKPETHOM 3a1auu;
— HCIIOJIb30BaTh MaTeMaTUYeCKUE TMOHSATHUS, METOJAbl W MOJENU JJs OMHCAHHS Pa3IMYHBIX
MIPOLIECCOB;
— BBISBIISATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, JIEXKAI[ME B OCHOBE KOHKPETHBIX MIPOIIECCOB;
— HCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKONW 00pabOTKU JaHHBIX;
— MPUMEHSATh MAaTEeMAaTUYECKUE 3HAHUS Ha MEXAUCHUIUIMHAPHOM YPOBHE.

Braoemy:

— ocHOBaMH (YyHIAMEHTAJIbHBIX MAaTEMaTHYECKHMX TEOpPUH U HaBbIKAMH HCHOJIb30BaHUS
MaTeMaTHU4eCKOro anmnapara;
— METOJIaMH CTaTUCTUYECKOH 00pabOTKH MHMOPMAITIH.

3. Kpartkoe cogep:xaHue JUCHHUILIHHBI

Paznen 1. Teopus BeposTHOcTeil. CuyyaiiHble BeJIMYMHBI M HX 3aKOHBI
pacnpeeeHus.

1.1 CnyuaiiHbie, 1OCTOBEpHbIE M HEBO3MOXKHBIE COOBITHS. Buabl ciydailHBIX COOBITHI:
COBMECTHBIE W HECOBMECTHBIE, MPOTHBOIOJIOXKHbBIE COObITUA. Anredpa coOBITHH: cymMMma,
Mpou3BeIeHUE COOBITUH. DneMeHTapHble coObITHS (ucxonbl). Kiaccuueckoe ompeneneHue
BeposTHOCTH. CBOMCTBA BEPOSITHOCTH CITYYaiiHOTO COOBITHSL.

1.2 TeopeMbl BEpPOSATHOCTEN: CIOKEHHE BEPOSITHOCTEN COBMECTHBIX U HECOBMECTHBIX
COOBITUH; NPOM3BEAECHUS BEPOATHOCTEH 3aBUCHUMBIX U HE3aBUCHUMBIX COOBITMH. YcCIOBHas
BEpPOATHOCTB. TeopeMa o noaHoU BepossTHOCcTU. DopMmyisl batieca.

1.3. IloBropuble ucneitTanus. Popmyna  bepHymin. JlokanbHas W UWHTErpanpHas
TeopeMsl Myaspa-Jlamiaca. @opmyia [Iyaccona.

1.4 CnydvaiiHasg BeJWYMHA: OIPENEICHHME BHIbl CIydallHBIX BENMUYMH. JlMCKpeTHas
cllyyaifHas BeJIMYMHA: BEPOATHOCTHBIA psl, (YHKIMS pacnpeneneHus. MaremaTtndeckoe
0’KMJIaHHE, OMCIEPCHUS U CPEIHEKBAJAPAaTUYECKOE OTKIIOHEHUE, U UX CBOMCTBA. bruHOMHanbHOE
pactpenenenue, 3akoH Ilyaccona st JUCKPETHOM CITy4ailHOM BEJIMYMHBI.

1.5 HenpepbiBHas ciydaiiHass BeJWYMHA: (DYHKIMS IUIOTHOCTH BEPOSTHOCTEH U ee
CBOMCTBA, (DYHKIMS pacnpeieseHns 3TOW ciaydyailHOM BeNMYMHBI U ee cBoiicTBa. CBsA3b MEXIy
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3TUMU  QYHKIUSAMH. BeposSTHOCTh TOMafaHus HENPEephIBHOW CIy4yallHON BEIMYMHBI Ha
HEKOTOPBIA NMPOMEXKYTOK. PaBHOMEpPHBIN 3aKOH paclpezeiieHus, ero napamerpsl. HopmaibHbii
3aKOH pacrpeieseHus1, ero mapaMeTpbl U GOPMYIIbI.

Paznes 2. MaremaTnuyeckasi CTaTHCTHKA.

2.1 3ajaun mMareMaTHYeCKOW CTATHCTUKU. |'eHepaiabHas UM BbHIOOPOUYHAS COBOKYITHOCTH.
CratucTudeckuil psizi BEIOOPOYHOM COBOKYITHOCTH (BBIOOPKH). MIHTEpBaNbHBIA CTATHCTUYECKUI
psan BeIOOpKM (mpu Oosbmmx oObemax BbIOOpkH). [lOJAMrOH YacTOT CTATHCTHYECKOTO
pacrpeiesieHus BRIOOPKHU.

2.2 ToueuHble CTAaTUCTUYECKHE OLICHKH MapaMEeTPOB pacCHpeAesieHUsl HCCIeIyeMOoit
CIIyJaifHOH BEJIHMYMHBL: CpelHee apu(PMETHYECKOe CTATUCTHYECKHX 3HAYEHHUH, BBHIOOpOYHAsS
JMCIIepCcHsi, UCTIpaBieHHas BbIOOpoyHas nucnepcusi. OCHOBHbIE TpeOOBaHUS, IPEAbSIBIISIEMbIE K
TOYEYHBIM OlLIeHKaM. VIHTepBanbHbIE OIIEHKM MapaMeTpoB pACIpPEAETeHHs] HCCIeTyeMOM
CIyJailHOM BENWYUHBI (B TPEANOJIOKEHHWU, YTO OHA HMMEET HOPMAaJbHOE paclpeeIcHue
CllydailHOM BETMYMHBI) MHTEPBAJ MAaTEMAaTUYECKOTO OKHUJAHHUS NPU M3BECTHOW TUCHEPCHUU U
HEU3BECTHOM, TIOBEPUTEIbHBIA HHTEPBAJ ISl CPEAHEKBAAPATHUECKOTO0 OTKIOHEHUSI.

2.3 TlpoBepka CTaTUCTUYECKUX THIOTE3: (POPMYIUPOBKA OCHOBHOM M KOHKYpHUpYIOLIEH
TUNOTE3bl. YPOBEHb 3HAUMMOCTHU. BbIOOp KpuTepus Ui MPOBEPKU OCHOBHOM THMIOTE3BI.
[IpoBepka rumore3sl O PaBEHCTBE IUCIEPCUU JBYX T'€HEPAIbHBIX COBOKYIHOCTEH MO JIBYM
BbIOOpKaM H3 HuX. [IpoBepka THUIIOTE3bl O PABEHCTBE JBYX CpPEIHUX (MpU H3BECTHOM U
Heu3BecTHOM aucriepcun). [IpoBepka rumoressl O HOPMaIbHOM paclpeleieHuH (KpuTepuit
[Mupcona).

2.4 DIJeMEHThl TEOPUH KOPPEISALUH. (X Y )- cUCTeMa JBYX CIIy4alHBIX BEJIUYUH
(mByMepHas ciryJaifHasi BEJIMUMHA). 3aBUCHUMOCTh MEXTY COCTABISIOMMUMH X U Y — OCHOBHAsl
3aaya Koppensauuu. KosdpuuueHt Koppensuuu r, U KOPPENALMOHHBIA MOMEHT k - HX

OIICHKH MO BBIOOPOYHBIM JAaHHBIM. IIpoBepka TrMIOTE3bl O CYIIECTBOBAHWU KOPPEISIHUOHHOMN
3aBUCUMOCTH MEXAYy X W Y. YpaBHeHus JHUHEWHON perpeccun Y Ha X U X Ha Y B ciydae
HaJIMYUs KOPPEISILIMOHHONW 3aBUCUMOCTH.

4. O0béM yueOHOH TUCUMIITIMHBI

Beero Cemectp
Bun yaeOHO# paboTh 4
3E Axan. 4. 3E Axap. 4.
O01masi TPy10€MKOCTh JUCHMIIIIHHBI 3 108 3 108
KonrakTHas padoTa — ayIMTOPHbIE 3aHATHUS: 1,33 48 1,33 48
Jlexun 0,44 16 0,44 16
[Ipaktuueckue 3ausatus (113) 0,89 32 0,89 32
CamocTosiTesibHasi 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
JUCIUTUTAHBI
Bua konTpoJs - 3auer + + + +
Bua uToroBoro KOHTpoJIs: 3aver
Cemectp
Bun yae6HOM paboThI Beero 4
3E AcTp. 4. 3E | Actp. u.
OO0masi Tpy10eMKOCTb IV CHUIJIMHbI 3 81 3 81
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KonrakTHas paboTa — ayIMTOPHbIE 3aHATHUS: 1,33 35,9 1,33 35,9
Jlexuun 0,44 11,9 0,44 11,9
[IpakTueckue 3ansrus (113) 0,89 24 0,89 24
CamocrosiTesibHas padoTa 1,67 45,1 1,67 45,1
KonrtakTHas camocTosiTenbHast pabota 0,1 0,1
CaMOCTOSATENBHOE N3YUEHHUE Pa3/IeIoB 1,67 45.0 1,67 45.0
JUCITUTLINHBI

Buja konTpoJs - 3auer + + + +
Buja nTOoroBoro KOHTpoJIsi: 3auer

AHHOTaI U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«JlaGopaTopHbie padoThI 0 OPraHUYECKOH XUMHN»

1. Heab aucuMnmiuHbl — TpHOOpPETEHUE CTYJAECHTAMH OCHOBHBIX CHHTE3a OPraHUYECKUX

BEIIECTB.

2. B pesyabrare wu3yYeHMs JAUCHUIUIMHBI O00y4YamlMiics IO Mporpamme

CHeNMAIUTETA JOJIKEeH:

obaadams crnenyromumu npodeccruonanbabiMu kommnereHusava (11K):

— CHOCOOHOCTBIO OCYIIECTBIIATH TEXHOJIOTMYECKUH MPOLIECC B COOTBETCTBUH C PETJIAMEHTOM U
WCIOJIb30BaTh TEXHUYECKUE CPEJCTBA JJISi KOHTPOJSI €r0 OCHOBHBIX IapaMETpOB, CBOWCTB
CeIpbsi ¥ roToBOM npoaykuuu (ITK-1);

3namo:

— TEXHHUKY 0€30TaCHOCTH B JJa0OPATOPHH OPraHUIECKON XUMHUU;

— TIPUHLMUIBI 6€30MaCHOr0 0OpaIIeHUs C OPraHUYECKUMU COETUHEHUSIMHU;

— METOJIbl U BUJIBI XpoMaTorpaduu AJis onpeiesIeHUs] COCTaBa PEaKIMOHHOM cMecH;

— TEOpeTHUYECKHE OCHOBBI CIOCOOOB BBIICICHMS, OUUCTKA U UACHTU(DUKAIIMN OPTraHUYECKHX
BEILECTB;

— DJKCHEpUMEHTAJbHBIE METOJbl MPOBEICHUS OPraHMYECKUX PEaKIHH, MPOTEKAIOUINX [0
Pa3IMYHBIM MEXaHU3MaM;

— OCHOBHbIE OOLIME METOJMKH B3aMMHON TpaHCQOpMAIMU KIJIACCOB  OPraHMYECKHX
COEIMHEHUI.

Ymemy:

— TpPUMEHSTh TEOPETUYECKHE 3HAHUS U OKCHEPUMEHTAJbHbIE METOJBl HCCIIeI0BaHUS
OpPraHMYECKON XUMUU MPU PelIeHUH MPoPecCUOHAIBHBIX 33/1a4;

— cdopmynupoBath mnpodieMy H 000CHOBaTh BBIOOP MPUOOPOB U IKCIEPUMEHTAIBHBIX
METO/I0OB UCCIIEJIOBAHUS, TOCTABUTD LEIH U 33[]a4i U HAMETHUTb IyTU UX JOCTHXKEHUS;

— CHHTE3UPOBaTh COEIUHEHUS MO NMPEATIOKEHHON METOAUKE;

— TMPOBECTH BBIACIICHUE U OYHMCTKY CHHTE3MPOBAHHBIX BELIECTB HAa OCHOBE TEOPETUUYECKUX
3HAHUU 0 OPraHUYECKOU XUMUU;

— BBIOUpaTh palMOHATBHBINA CIIOCOO BBIJENEHUS M OYUCTKH OPTaHUYEeCKOTO COeTUHEHUS;

— TPENCTaBNISATh JaHHBIE JaOOPAaTOPHOTO HCCIEAOBAaHHS B BHJIE TPAMOTHO O(OPMIECHHBIX
METO/IUK;

— TMPOBOJUTH AHAIN3 U KPUTHUYECKU OLICHUBAThH MOJYyYEHHBIE SKCIIEPUMEHTAJIbHbIE HAHHBIE,
000011aTh 1 JIenaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEAEHHBIX OMBITOB;

— BBIOpaTh cioco0 UACHTU(DUKAIINH OPTaHUYECKOTO COSTUHEHUSI.

Braoemy:

124



— KOMIIJICKCOM COBPEMCHHBIX JSKCICPUMCHTAJIBHBIX MCETOIAOB OpFaHquCKOﬁ XUMHUHN OJIA

PCIICHHA KOHKPECTHBIX UCCIICAOBATCIIBCKUX 3a0a4,

— OKCHCPUMCHTAJIBHBIMU MECTOAAMU MTPOBCACHUA OPIraHUYCCKUX CUHTC30B.
— OCHOBHBIMHU ME€TOJaMH I/IIIGHTI/I(I)I/IKaL[I/II/I OpPraHNn4YCCKUX COGI[I/IHCHI/Iﬁ

— IHpueMamMu O6pa6OTKI/I 1 BBIJACJICHHUA CUHTC3UPOBAHHLIX BCIICCTB,

— 3HaHHUAMH OCHOBHBIX 3aKOHOB OpFaHHHGCKOﬁ XUMHUN TJIA COIICp)KB.TGJIbHOfI HHTCPIIpETAlINN

MOJTYYEHHBIX IKCIIEPUMEHTAIIBHBIX PE3yIbTaTOB.
3. KpaTkoe coaepxkaHue QJMCUMILIHHBI

1 Paznen 1. «IlpaBuna u MmeTo1pl pabOTHI B 1a00PAaTOPUU OPraHUYECKON XUMUI»
1.1 IIpaBuna Ge3omacHON pabOTHI B IAOOPATOPUU OPTAaHUYECKONH XUMUHU
1.2 Meroas! paboThI B 1a0OpaTOPUHN OPraHUUYECKONH XUMHUH

1.3  Jlaboparopnas nocyna, 000opyIoBaHHE U MPUOOPHI

2 Paznen 2. «Meroasl uaeHTU(UKALMM, OYUCTKA M BBIJEIEHUS OPraHUYECKUX

COCTMHEHU I
2.1 Xpomarorpadus

2.2 Meroapl OYUCTKH KUIKUX BemiecTB. [leperonka.

2.3 MeToapl OUMCTKY TBEPABIX BeUIeCTB. [lepexpucramnmzanms

3 Paznen 3. «CuHTE3 OpraHMYECKUX COCTUHEHUIN.

4. O0beM yuyeOHOH THCHHIJIMHBI

4 cemecTp
Bupr yue6HOM paboThI B 3aueTHBIX B akanem.

eIMHUIAX qyacax
OO011asi TPy10€eMKOCTb TUCHUIIIMHBI M0 Y4eOHOMY MJIAHY 2 72
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHS: 0.88 32
Jlexuuu (Jlek) - -
[Tpaktnueckue 3ausatus (113) - -
JlabopaTtopusbie 3ansatust (J1ab) 0.88 32
CamocrositesqbHas padora (CP): 1.12 40
KonTtakTHas camocTosiTenbHas paboTa > 12 0.2
CamMOCTOSITeNIbHOE U3YYECHHE PA3/ICI0B TUCIIUILINHBI ) 39.8

Bua konrpoJis: 3a4yerT
4 cemecTp
Buner yue6HOI paboTh B 3aueTHbIX B actp.

eIMHULIAX gyacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IUIaHY 2 54
KonTakTHasi paboTa — ayIuTOPHbIE 3aHATHS: 0.88 24
Jlexuun (Jlek) - -
[Tpaktueckue 3anstus (113) - -
JIaGopatopusie 3ansTus (JIad) 0.88 24
CamocrositesbHas padora (CP): 1.12 30
KoHTakTHas camocTosiTeNibHas paboTa 212 0.15
CaMOCTOATENBHOE N3YUEHUE Pa3/IelOB IUCHUIIIMHEI ' 29.85

Bujx koHTpOJIA: 3a4yeT

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUIJIMHBI

«IIpoexTHpoBaHKe AeTajIell MALLIMH M allIAPATOB B TEXHOJIOTHH MATEPHUAJIOB
COBPEMEHHO YHePreTHKN»
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1. Heap AUMCHUNIMHBI - HAYYUTh CTYACHTOB TBOPYECKOMY MOJXOAY K BBITTOJTHEHHUIO
WHXXEHEPHBIX PacdyeTOB HA MPOYHOCTH, )KECTKOCTh M YCTOWYHBOCTH JIEMEHTOB KOHCTPYKIIUH,
JETAJIEW U y3JI0B MAlllMH U alaparos.

2. B pe3yabrare wu3ydYeHHs JUCHUIVIMHBI O00y4YamlMiici 0O mporpamme
CHEeNMAJINTETA JOJIKEeH:
obnadams CIEAYIOIUMHU KOMITETCHIIUSMU:

— CIOCOOHOCTBIO K TIPOBEICHHMIO aHAIM3a TEXHUUYECKUX 3aJaHUl Ha MPOEKTHPOBAHUE U
IIPOEKTOB C YYETOM CYHIECTBYIOLIEIO MEXIYHAPOJHOTO U HALMOHAIBHOTO SIIEPHOTO
3akoHoarenbeTBa (I1K-18);

3uams:

—  KOHCTPYKIIMH, THIIAXXH U KPUTEPUU pabOTOCIIOCOOHOCTH JIeTallel MalliH, COOPOYHBIX

eauHuUI (Y3JI0B) U arperaTos;

—  OCHOBBI TEOPUU COBMECTHOM pabOThI K METOJIbI pacyeTa JeTajlel U y3J0B MallliH U
anmnapaToB XUMHYECKOW TEXHOJIOTHH;

Ymemo:

—  BBITIOJIHATH M YATATh TEXHUYECKUE CXEMBI, YEPTEKHU U ICKU3BI JICTAJICH, Y3JI0B U arperaTon
MalIiH, COOPOYHBIX YEePTEKEN U YepTeKU OOIIETo BUA;

— MPOU3BOAMUTH PACUEThI [0 OCHOBHBIM KPUTEPHUSIM PabOTOCTIOCOOHOCTH U KOHCTPYHPOBAHUS
JIeTajae MaIlliH,

— NPOU3BOAMUTH PacueThl U KOHCTPYUPOBAHUE JIeTallel MAIlIMH U MEXaHU3MOB C y4ETOM
MIPOU3BOJICTBEHHON TEXHOJIOTMH U IKCIUTyaTalllH;

Bnaoemy:

— HaBBIKAMH KOHCTPYHUPOBAHUS U TEXHUUYECKOTO TBOPUYECTBA;

— MpaBUJIAMU OCTPOEHUS TEXHUUYECKUX CXEM U UYepPTEkKel;

— OCHOBHBIMU METOJIaMU pacyeTa U NPOEKTUPOBAHUSA MEXAaHUYECKUX Y3JIOB U SJIEMEHTOB
TEXHUKH.

3. Kpartkoe cogep:xanue TUCHMILUIUHBI:

Pasnea 1. PacyeT XMMHMYECKOro anmapara ¢ MeXaHHYeCKHM IepeMeluBalIuM
YCTPOMCTBOM.

[To BceM aTamam KypcoBOro mpoekTa oopmiisercsl euHasi NOSCHUTENbHAs 3anucKa. B
MOSICHUTENFHYIO 3allUCKY BKJIIOYAIOTCS MPOEKTHBbIE KM IPOBEPOYHBIE PACUYETHl THUIIOBBIX
3JIEMEHTOB B COOTBETCTBHH C JEHCTBYIOUIUMU MeToAukamu. [IponzBoaurcs:

1)BbI0OP KOHCTPYKIIMOHHBIX MaTEPHAJIOB;

2)pacueT OCHOBHBIX T€OMETPUUYECKUX Pa3MEPOB ammnapara;

3)pacyeT TONIMH CTEHOK amnmnapara 1 pyOoaIiku;

4)1mo100p MPUBO/IA;

5)pacuet rmaHIIEBOro COEAMHEHUS KPBIIIKH C KOPITYCOM ammnapara;

6)pacueT Bajia MEIIAJIKK Ha BUOPOYCTOMUNBOCTH M MPOYHOCTD;

7)nonbop u pacuet My(pThI;

8)mox6op u pacueT yIIOoTHEHUSI.

Pa3znen 2. Uepre:k 001ero Bujaa anmnapara.

BrimonHsiercss yeptex oOIiero Buia ammapara ¢ BHIAMHU, pa3pe3aMH, CEUCHUSIMU U
BBIHOCHBIMH JJIEMEHTaMU, JAIOMIMMU TOJTHOE MpeACTaBlIeHHe 00 ero ycTpoWcTBE M MPHHIIUIIE
paboTel. UepTexk oOmIero Buaa anmapara CoaepKuT:

1. U300paxenue ammapara (BUIbL, pa3pe3bl, CEUYECHHs, BBIHOCHBIE JIIEMEHTHI),
CoJIepXKaIlliue OKOHYATEIbHbIE KOHCTPYKTUBHBIE PEILICHHUS.

2. OCHOBHBIE pa3MepBbl.

3. PacnosnoxeHnue mTyiepos, Ji0Ka, OMop anrapara.

4. Tabnuily Ha3HaUEHUS MITYLIEPOB B ammapare.

5. TexHUYECKYIO XapaKTePUCTUKY U TEXHUYECKUE TPEOOBAHUS K HEMY.

Ha BTOpOM nHCTE BBITIONHSIOTCS YEPTEXKU COOPOUYHBIX EAWHHII U JAeTanei. UepTexu
BBITIONTHAIOTCA Ha JucTax popmara Al.
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KypcoBoii mpoekT sBIsS€TCS CaMOCTOSITENbHOW paboTON CTyAeHTa, KOTOPBIM Hecer
MOJIHYIO OTBETCTBEHHOCTD 32 €€ KaueCTBO (MPaBWIBHOCTh PacueToB, 0(hopMIIEHHE YepTekei) u
CBOEBPEMEHHOCTD BBITIOJHEHHUSI BCEX 3TAnoB paboT. IlpenogaBarens — pyKOBOIUTEIh IPOEKTA
HampasisieT paboTy CTyACHTa, KOHCYIbTUPYET IO HESCHBIM BOIPOCAM, OIPENENSeT CTEIEHb
3aBEPILICHHOCTH OTACIIBHBIX 3TAIIOB IPOCKTUPOBAHUS.

4. O0beM yueOHOM THCHHUILINHBI

Bun yae6HO#I paboThI Cemectp 4
3E Akan. 4. | Actp. u.

OO0mast TpyI0eMKOCTh TUCIUTITHHBI 2 72 54
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0,44 16 12
Jlexkuun
[TpaxTnueckue 3anstus (113) 0,44 16 12
JlabopaTtopusie paboTsl (JIP) - - -
CamocrosiTesibHas padoTa 1,56 56 42
KonTtakTHas camocTosiTenbpHast pabota 0,4 0,3
CamocTosATeIbHOE U3YUEHUE Pa3JIeoB TUCIUIUINHBI 1,56 55,6 41,7
Buabl KOHTpOJIA: KypcoBoii npoekT

AHHOTaI U padoyeil MPOrpaMMsbl TUCHUNJIMHBI
«IIpoekTUpOBaHME MPOLECCOB M ANNAPATOB XMMUYECKON TEXHOJIOTUN»

1. Heap aucHMNJIMHBI — CYHIECTBEHHO paCHIMPUTh, CHUCTEMAaTU3HpPOBaTh U
UCIOJIb30BAaTh HAa MPAaKTUKE 3HAHUNW OCHOB THAPABIMYECKUX, TEIUIOBBIX W MaccOOOMEHHBIX
MPOLIECCOB XUMHUYECKON TEXHOJOTUH, MO3BOJISIOUIMX BBIMTYCKHUKAM OCYHIECTBIATH HAy4YHO-
HCCIIEIOBATENIbCKYIO U IPAKTHUYECKYIO pabOTy Ha MPEATNPUATHUSX.

2. B pesyabraTre wuU3yYeHHMSs AUCUMILIMHBI O0Oy4Yalouuiics 1O NporpamMmme
CHeNHNATUTETA JOJIKEeH:
061a0amsb CIEAYIOUUMU KOMIIETEHLIUSAMHU:

— TOTOBHOCTbHIO HCMOJIb30BaTh METO/IbI OIICHKU PHCKA U pa3pabaThIBaTh MEPHI 110 0OECIEUEHUIO
0€30MacHOCTH  pa3padaTbiBa€MbIX HOBBIX TEXHOJIOTMM oOpamieHuss ¢  oObeKTaMu
npodeccuoHanbHOU nesteapHocTH (ITK-11);

— CIIOCOOHOCTBIO K MPOBEACHUIO MATEHTHBIX UCCIEIOBAHUI C Lebl0 oOecredyeHus MaTeHTHON
YUCTOTHI HOBBIX MPOeKTHBIX perieHui (ITK-19);

3namo:

— METOJIbl pacuera Temo- U MaCCOOOMEHHBIX anmnapaToB;

— OCHOBHBIE MPUHIMIIBI OPTAHU3AIMH [TPOLIECCOB XUMUYECKON TEXHOJIOTUH;

— TUIOBBIE MPOIECCHl XMMHYECKOW TEXHOJOTHHU, COOTBETCTBYIOIIME ammapaThl U METOABI UX
pacuera;

— METO/JIbl COCTABJICHUS TEXHOJIOTHYECKUX CXEM C HAHECEHUEM BCEX alapaToB.

Ymemy:

— COCTaBIISATh MaTepUabHbBIC U TEIJIOBbIE OATAHCHI IJIs1 CHCTEM Ta3-KUAKOCTh;

— paccCUYMTHIBATH MapaMeTphl TEILUIO- U MACCOOOMEHHOTO 000PYI0BaHHUS U HACOCOB;

— ToAOupaTh CTaHAAPTHOE 00OPYIOBaHHE, UCIIOIE3YEMOE B XUMUYECKON MTPOMBIIILICHHOCTH.

Braoemy:

— METOJIOJIOTHEH pacueTa OCHOBHBIX IapaMeTpOB THAPOMEXaHHYECKHUX, TEIUIOBBIX U
MacCOOOMEHHBIX MPOIIECCOB;

— OCHOBaMH MPaBHILHOTO MOAOOPA TEIIO M MACCOOOMEHHOTO 000PY/I0BaHNUS;

— METOJIaMU COCTaBIIEHUSI TEXHOJIOTHYECKUX CXeM M TpaduvecKoro m300paskeHHss OCHOBHOTO
00opynoBaHUsI.
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3. KpaTtkoe coaep:kaHue TUCHHUIINHBI

BBenenne. DU3NKO-XUMUYECKHE OCHOBBI M OCOOCHHOCTH YCIOBUU MPOBEACHUS
mporecca  pasfeNieHus — OKHJIKAX TOMOTEHHbIX — cMecel  pektudukanumeit. Onucanue
NPUHLIUIHAIBHON CXeMbl PEKTU(UKAMOHHON YCTAaHOBKH HETPEPHIBHOTO JeiicTBUs. CpaBHEHUE
1 00JacTH IPUMEHEHHUsI HACA0YHBIX U TaperbyaThiX KOJIOHH. [locTpoeHre paBHOBECHOW JTMHUN
Ha OCHOBE MOJYYEHHbIX HHIUBUYaIbHbIX 3a/laHUH.
Pa3nen 1. Pacuér pekTH()MKAMOHHOM KOJIOHHBI.

1.1. Pacuér HacajgouHO# peKTU(HUKAIIMOHHONW KOJOHHBI HEMPEPHIBHOTO JEHCTBUS (JUIst
TPEX Pa3MEPOB HACAJIKH).

MartepuanbHblil 6amaHc KOJIOHHBL Pacu€T MUHUMAIILHOTO U pabodero (erMoBoro 4mucia.
[Toctpoenue pabounx nuHui. Pacuér ckopocTu mapoB M auamerpa KojoHHbL. OmnpesneneHue
BBICOTBI HAacaJkd MO MOJIM(UIMPOBAHHOMY YpaBHEHHIO Maccoomnepenaun. OmnpeneneHue
0OLIero uncia U BBICOTHI €MHUIL TepeHoca. Pacuér ruipaBinyeckoro CONpOTUBICHUS HACAAKH.

1.2. Pacuér TapenbuaToil peKTH(hUKAIMOHHON KOJOHHBI HEMPEPHIBHOTO ICHCTBHUS.

[IpenBaputenbHblii  BBIOOp Tapenok. MartepuanbHblii  OajlaHC  KOJOHHBI.  Pacuér
MHUHUMAJIBHOTO U pabodero ¢uierMoBOTO 4nciia. Pacuér CKOpoCTH MapoB U AUaMeTpa KOJOHHHI.
[TocTpoenue paGouux smHuN. OnpeneraeHue BBHICOTHI CBETIOrO CJOs KHUJIKOCTH Ha Tapeike U
napocosiepkanusi 6apoboTtaxkHoro cios. Pacu€r kosdduimentoB maccoomepemadd, oOIIEro
yyclia €IWHULl NepeHoca, 3pdexTuBHOCTH MO0 Mpdpdpu. Pacuer BHICOTHI KOJOHHBI Ha OCHOBE
KIIJT mo Mbpdhpu c¢ mnoctpoeHneM KUHETHUECKOM JuHUU. Pacyer ruapaBinueckoro
COTPOTHUBIICHUS KOJIOHHBIL.

1.3. CpaBHEHHE JaHHBIX pacyéra HAcaJ0YHOM W Tapenb4arol KOJIOHH. CONOCTaBJICHHE
JAHHBIX, MOJYYEHHBIX 10 IPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX pacuéToB. BriOOp KOJIOHHBL.

Pasznen 2. Pacuér u BbIOOP Tem1000MEeHHUKOB.

Pacuér u BBIOOp TEIIIOOOMEHHHMKOB TO OOIIEH cxeMme: -pacué€T TEIJIOBOW Harpy3ku; -
oTpeJiefieHue TEIUIOBOTO PEeKHMMa M CpeAHEW ABIMKYILEH CHJIbI, - MPUOIMKEHHAs OLEHKa
KO3 (UIIMEHTOB TEIUIOOTAauM, Kod(pQUIMeHTa Teruionepeaayl, NoBepXHOCTU Fop; - BbIOOD
TUIa 1 HOPMAJM30BAaHHOIO BapuaHTa KOHCTPYKIIMH; - OTPEesIeHue MapaMeTpOB KOHCTPYKIIUU
(Hanmpumep, I KOKYXOTPyOHOTO TEIJI0O0OMEHHHKA: YHClia TPyO M 4YMcia XOJOB, JTUaMeTpa
TpyO, IuameTpa KOXKyxXa, MOBEPXHOCTU TEIIOOOMEHHHKA Fuopw M Ip.); - CONOCTaBICHHE
opueHTUpoBOUYHON Fop U Fuopw; - comocraBiieHHe HaHHBIX, MOJYYEHHBIX IO Mporpammam
KOMITBIOTEPHBIX M PYYHBIX pacu€roB; -TUAPABIMYECKUN pacyeT; - BBIOOp ONTHMAaIbHOIO
BapUaHTa TEIJIOOOMEHHHUKA.

2.1. Pacuét K0)XyxXoTpyOUuaTOTO UCIIapUTEIS.

2.2. Pacuér xoHeHcaTopa (KOKyXoTpy04yaToro Win MIacTUHYATOrO).

2.3. Pacuér monorpeareis (KOXKyXoTpyO4aToro Wiu MjIacTUHYATOrO).

2.4. Pacu€t X0JI0AUTBPHUKOB AUCTUILIATA M KyOOBOTO OCTaTKa (KOXKYXOTPYOUaThIX MIIH
TJIACTUHYATHIX).

Paznea 3. 'uapoanHamMuyeckue pacyersbl.

3.1. Pacuér ruipaBiInyecKoro COMPOTUBICHUS TPYOOIIPOBOIOB.

3.2. Pacuér onTuManbHBIX TUAMETPOB TPyOOIIPOBOIOB.

3.3. Pacuér u mosbop HacoCoB.

Pa3nea 4. I'pagpuueckoe opopmiieHne.
Texnomornueckass cxema. PekTudukanvoHHas KOJIOHHA OMNPEAETICHHOIO0 THMA C
M300pakeHNeM JieTanel KOHTAKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B pazfene 1..

4. O0bémM yuyeOHOM THCHMIINHBI

Bua yuyeOHo# padoTnl 7 cemectp
3E Akaj. yac.
OO611ast TpPyA0EeMKOCTh AUCIUTUTHHBI 2 72
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,44 16
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IIpakTnueckue 3anstus (113) 0,44 16

CamocrosiTesbHasi padora 1,56 56

KoHrakTHas camocrosiTesnbHas paboTa 156 0,4

CaMOCTOATENbHOE U3YYEHHUE PaA3JIEIOB IUCIUIUINHBI ’ 55,6

Bu1 MTOroBOro KOHTPOJIS: 3ammTa KypcoBOro npoekra

. 7 cemecTp
Bua yueOHo# paGoThl
3E AcTtp. yac.

OO0m1ast TpyI0€MKOCTh IUCIUTLTUHEI 2 54
KonTrakTHasi padoTa — ayIMTOPHBIE 3aAHATHS: 0,44 12
[IpaxTnueckue 3anstus (113) 0,44 12
CamocrosiTesibHas padoTa 1,56 42
KonrakTHas camocrositenbHas paboTa 156 0,3
CaMoCTOSATENTFHOE U3YUEHUE PA3ICIOB JUCITUTIIMHBI ’ 41,7
By MTOroBOro KOHTpOJIS: 3ammTa KypcoBoro npoekra

AHHOTaIUA padoyeil MPOrpaMMbl JUCHUIIMHBI
«XuMHS PAAHOHYKJIUA0B U METO/Ibl MX KOHIIEHTPUPOBAHM S

1. Heap AucuMnMHbI - OCBOEHUE 00YUYaIOIIUMUCS TEOPETUYECKUX 3HaHUM B obOiactu

XMMHH PAJHOHYKIIUIOB ¥ METOJIOB UX U3BJICUCHHSI U3 CMECEH .

2. B pesyabraTre wuU3yYeHHMs AUCUMILIMHBI oO0y4yamouuiics 10 mporpamme

CHeNMAIUTETA JOJIKEeH:

Obnadams CIEeTyIONTUMA KOMITCTCHIIMSMHU: .

—  CIOCOOHOCTHIO K aHAJIM3UPOBATh TEXHOJOTHYECKUI MPOLIECC, BBISBIATH €r0 HEAOCTAaTKU U
paspabaTheIBaTh MEpONpHUATHS 110 ero coBepmeHcTBoBanuto (I1K-3);

— CmnocoOHOCTRIO K Oe30macHOMY  TPOBEACHHUIO,  KOHTPOJI,  pa3paboTke W
YCOBEPIICHCTBOBAHUIO  TEXHOJOTMUYECKHUX TIPOLIECCOB TOJIrOTOBKM U pereHeparuu
TEIUIOHOCUTENICH  SIAEPHBIX ~ DHEPreTUYECKUX  YCTAaHOBOK  PA3JIMYHOIO  THIIA,
ofOecrieunBarOIIMMU HAJCKHYI0 M JIOJITOBPEMEHHYIO 3alllUTy OKpYXKaromleil cpeabl OT
BozaeiictBus paauanuu (IICK-3.1).

3namo:

—  CcXeMy paJHOXMMHYECKOro aHaju3a, CBOMCTBA ypaHa, IPOAYKTOB €ro pacrnajaa, akTHHOHU/IOB,
TUTYTOHUS, HENITYHUS, aMEPULIUS U KIOPUS;

— ocaJuTeNbHbIe, SKCTPAKIMOHHBIE, XpoMaTorpaduueckue, HIEKTPOXUMUYECKHE METOIbI
KOHLIEHTPUPOBAHUS PAAUOHYKIINIOB;

—  sepHO-(U3MUecKre METO/Ibl aHAIN3a;

— o0pa3oBaHHE€ HEKOTOPBIX PAJUOHYKIUJOB B SIACPHOM pEaKTOpe M OCOOEHHOCTH HX
XUMHYECKUX CBOMCTB.

Ymemy:

— TMPUMEHATH U30TOMHBIE, CIEIM(pHUEecKre U HecTIelM(PHUECKre HOCUTENH, a TaKkKe Tpaccepsl

B PaJIMOXUMUYECKOM aHAJIH3E;
Braoemy:

— HaBBIKAMHM pacueTa AaKTUBHOCTH JOYEPHETO paJUOHYKIMAA TMPH HAKOIUJIEHHH €ro B
MaTepPUHCKOM;

— HaBBIKAMHM pacyeTa aKTUBHOCTHU MPOJIYKTOB JAETEHUS TMpPH y4eTe MX B3aUMOJICHCTBUS C
HEHUTPOHHBIM MMOTOKOM.

3. Kparkoe conep:kanue 1uCHUILINHBI
BBenenne. EcTecTBeHHBIE paJMOHYKIH/IBI: PAIUOAKTUBHBIC CEMENHCTBA ypaHa, TOpUS U
aktuHoypaHa. Kamuii-40 u pybunmii-87. X pacnpoCTpaHEHHOCTh B TPUPOJE U BKIAI B
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€CTeCTBEHHBIN  paguanunoHHbli  ¢oH. Kocmorenusle panuonHyknuabl. MckyccTBeHHbIE
pPaIMOHYKIUIBI W WX BKJIaJ B 03y OOmMydeHws denoBeka. I[IpoOimema ompeneneHus
PaIMOHYKIIMIOB B OKPYXKAIOLLEHN Cpee.

Paznen 1. PagnoxumMu4yecKkuii aHaJIN3.

OOmas cxema paauoXxuMU4eckoro aHanmmsa. Hocurenwm u Tpaccepbl. AOCONIOTHBIE H
OTHOCHUTEIILHBIC painoMeTpuieckue n3mepenus. [Ipumenenne anbda- 1 raMMa-crieKTpOMETPUN
UIE  WIACHTU(OUKAIMM ¢ KOJMYCCTBCHHOTO  OMNPEHICICHHS  PATUOHYKIHIOB. AHAIU3
MOTPEIIHOCTEM  TPU  OMNPEIECICHUU KOHILIEHTpaMl  PaJuOHYKJIUIOB. Brigenenne,
KOHIICHTPUPOBaHWE U paszueicHne. OTHOCHUTEIIBHOE H  a0COJIOTHOE KOHIICHTPUPOBAHUE.
3HaueHHEe METO/Ja KOHIICHTPUPOBAHUS B paJMOXMMHUYECKOM aHanuze. KosmuecTBeHHbIE
XapaKTEPUCTHUKA  METOJAa  KOHIICHTPUPOBAHUS:  CTENEHb  U3BICYCHHS,  KOIPPUIIUEHT
KOHIICHTpUpPOBaHUA ©  Kodduiument pasneneHus. MuaauBuayanpbHOEe W TPYIIIOBOE
KoHIIeHTpupoBanue. Knaccudukarus u o01as xapakTepuCTUKa METOJ0B KOHIICHTPUPOBAHUS.

Paznen 2. Xumusi paiMoHyKJIHI0B.

2.1. Ypan m npoaykrbl ero pacnaaa. 30TonHbIi cOCTaB €CTECTBEHHOIO YypaHa.
[Tonyuenue ypana-233. SnepHo-¢usnueckue cBoOicTBa H30TONOB ypaHa. OKcuabl ypaHa.
[lectnBasnienTHbId ypaH. ConM ypaHWwIa W UX CBOWCTBA. AINMJIOKOMIUIEKCHI ypaHWIIA.
DKCTpakius COEAMHEHUH ypaHa OPraHWYeCKMMH pPAacTBOPUTEISIMH U COpOLHUsS HAa HOHUTAaX.
KapbOoHnaTel ypaHuia U UX KCIOJIb30BaHUE MPHU omlpeneseHnu ypaHa. J{uypanatsl. IloBenenue
ypaHa B TpUPOAHBIX Bojax. KoMIUIeKChl ypaHHIIa C OpPraHMYECKUMHU JIMTaHIAMH.
Konopumerpuueckoe omnpenenenue ypaHa. CoequHEHHs YETBIPEXBAJEHTHOIO  ypaHa.
TerpadTopun ypana. Onpenenenne ypana B 00bEKTax OKpYKaroIei cpebl.

CewmelicTBO ypaHa u noaceMeicTBa. [IpuHnun nenenus Ha nojaceMmeicTBa. Paguii u ero
cBorictBa. [Ipobnema panona. DmanupoBaHue. M30TOINBI MOJOHHWS, BUCMYTa W CBHUHIIA.
Omnpenenenne ypana 1o JOYEpHUM U30TONAM. Y CJIOBUS PaJIMOAKTUBHOTO PABHOBECHSL.

2.2. AKTHHOMBI. AKTUHOUIHASI TEOPHS. DJIEKTPOHHOE CTPOCHHE aTOMOB 3JIEMEHTOB C
NopsAAKoBbIMU HOMepaMu 89 - 103 u ero cpaBHEHUE C ANEKTPOHHBIM CTPOECHUEM JIAHTAHOUIOB.
BanentHocTr akTMHOMJIOB. XMMHYECKHE CBOMCTBA aKTHHOWIOB B TPEXBAJICHTHOM COCTOSHHH.
MeTo bl pa3fesieHus TPEXBAJICHTHBIX aKTUHOUIOB U JIAHTAHOUIOB.

2.3. [layrouuii, HenTyHHid, aMepuuMid U KOpui. [Lryronuii. OTKpbITHE, WU30TOMHBIN
COCTaB M IMOJIyYEHUE PA3JIUYHBIX HM30TONOB IUTYTOHUA. M30TOMHBIN cOCTaB IUIyTOHHS B
peakTopax pazNUYHBIX TUIOB. SlnepHo-pu3nyeckue CBOWCTBA H30TONOB  IUTYTOHHS.
Banentnoctu myronus. Peakuus gucniponopioHupoBanus. lllecTUBaNeHTHBIM TITyTOHMIA.
Comu mnnyronwna. YersipexBaneHTHbIH TuiyToHUN. TerpadTtopua miayronus. Komrmmekcs
wiyronus (IV) ¢ HeopraHm4ecKUMH KHCIOTaMU. DKCTpaKIus U copOuus mayronus. [lnyronuii B
CEMHUBAJICHTHOM cocTosiHUM. OmpeneneHne W30TONOB IUIYTOHHS TO  aib(da-u3JIydeHHuIo.
[IpenBaputenbHoE OTAENEHUE MITyTOHUS. Tpaccepsl.

Hentynuii. OTKpbITHE, W30TOMHBIA COCTaB M 00pa30BaHUE pPa3IMYHBIX M30TOIOB
HentyHus. Banentnoctu HenTyHus. Conu HentyHowia. CoJjiv HENTYHUIIA.

Amepunuid. OTKpbITHE, W30TONHBIN COCTaB. BpICIINE BaJeHTHBIE COCTOSHUS aMEpHULIHUAL.
Omnpenenenue amepunus Mo anbha-u3Iy4eHUIO C TpeIBapUTENbHBIM OTAeieHHeM. Kropuii.
OTkpbITHE, U30TONHBIN cocTaB. OTAENIeHHE aMEPUIIUS U KIOPUS OT PEIKO3EMEIbHBIX 3JIEMEHTOB
U JpYrUX MPOAYKTOB JICJICHUSI.

2.4. O0pa3oBaHNe HEKOTOPBIX PAAHOHYKJIM/IO0B B SIICPHOM peaKkTope U 0COO0EHHOCTH
UX XHMHYECKHX CBOMCTB. BBIXOABI paJMOHYKIMIOB IPHU JCIECHUU HA TEIUIOBBIX HEHUTpOHAX.
Pacuer HakomuieHus MPOAYKTOB J[E€JEHMsSI IpPU YyYeTe HX B3aUMOJECHCTBUS C HEHUTPOHHBIM
MOTOKOM. V3MeHeHHe akTMBHOCTH OTpaboTaBIIEro TOIUIMBA B Ipoliecce BbIACPKKH. OleHka
aKTUBHOCTH JIOJITOKMBYILUX TPOIYKTOB JEJeHHs, 0Opa3yIoIMXcs NMpU padoTe eAWHUYHOTO
61oka momHocTeio 1 I'BT B Teduenue rona. Briaenenue npoayKToB eleHus sl UCTIOIb30BaHUS
B IIPOMBIIIJIEHHOCTH U B MeauuuHe. OOpazoBaHue NIPOAYKTOB aKTUBALIHUH.
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Pamnonykmuer ne3usi. OCOOCHHOCTH (PU3NKO-XUMHUYECKUX CBOWCTB MOHA LIE3US: PA3MEphI,
rujpaTanus, COpOMpPyeMOCTb. MalopacTBOPUMbBIE COSAMHEHUS Ie3us: (QeppolHaHuUbl,
docdaromommOaaThI, KBACIbI U JIp. Beinenenue ne3us u3 pactBopoB. [loBeaeHre HOHOB 1Ie3Us B
MIPUPO/IE.

Paguonyknuael cTpoHUus. BeineneHue paavoCTpoHIUS W3 OOBEKTOB OKpYXKaromen
cpenbl. OTneneHue CTpoHUMs OT Kaimblus. [IpuMmeHeHue B KadyecTBE Tpaccepa CTPOHIIHUS-8S.
Onpenenenune ctpoHMA-90 no urtpuro-90.

Pamuonyknmuael mona. BeineneHue u3 oOBEKTOB OKpyxkaromiend cpeibl. Mcmomb3oBaHue
PaIMOHYKIIMIOB MOJA B MEAUIIMHE.

Pamnonykmuapl texuenusa. OTKpbITHE TeXHEUMs. XUMUYECKUE CBOMCTBA TEXHEIUS U €ro
BBIJICJICHUE U3 TIPOJIYKTOB AeneHus. [I[pumenenne texuenusa-99m B MeIMIIUHE.

Pagronyknuasl peakux 3eMelib. XMMAYECKHUE CBOMCTBA JIAHTAHUIOB U UTTPUSL.
Brinenenne penkux 3emMenb U3 MPOTyKTOB JACTICHUS.

Pa3nes 3. MeToabl KOHIIEHTPUPOBAHUS.

3.1. OcaguTesibHbIE MeTO/bl KOHLEHTpUPOBaHusA. O01acTy NPUMEHEHHSI U30TOIHBIX,
cienn(pUIecKuX U HecTienupruIecKux HocuTeneid. @akTophl, BIUSIONIME HA COOCAXKICHUE CO
CHGHI/I(l)I/I‘—IeCKI/IMI/I n HeCHeHI/I(i)I/IIIeCKI/IMI/I HOCHUTCILIMU. MeTOHBI OTACJICHHUSA OT CHCHHQ)H‘I@CKOFO
Hocutens. Mcmonp3oBanue Hectienn(pUIecKnX HOCUTEIEH pU BOJONIOAr0TOBKe. [IpuMenenne
THIPOKCHIA JKee3a U TUAPAaTUPOBAHHOTO TUOKCHUIA MapraHia IIpy BEIIEICHUN
PaTMOHYKIIUIOB.

3.2. DKCTPaKIHOHHbIE METOIbl KOHUEHTPUPOBAHMsA. Pa3BuTHE >SKCTPaKIIMOHHBIX
MeTo10B. OOnacTi MpPUMEHEHUS JKUIKOCTHOM SKCTpPaKUUU JUIsl PaUOXMMHYECKOTO aHau3a,
KOJIMYECTBEHHBIE XapaKTEPUCTUKU. MHOTOCTyNeHYaTasi SKCTPaKIHs, pacueT YHucla CTyHeHel
skcTpakiuu. OnpeaeneHue kodpduirienta pacrnpeneneHus paaAuoMeTPUUECKUM METOIOM.

DKCTpareHThbl, HCMOJIb3yeMble NMPU KOHLUEHTPUPOBAHUU PAJAUOHYKIUIOB: MOHO-, OU- U
noMyHKIIMOHATBHBIE HEUTpadbHbie  (POCHOpOpPraHUYECKUE COCAUHEHHUS, 3aMEIICHHbBIC
aMMOHHEBBIE COJIM, OpPraHMYECKHUE KHUCIOTHI M KuCJble ajkuidocdaTsl, KpayH-3QHUPBI U
Kpuntauabl. GakTopbl, BIUSIOLINE Ha paclpe/eieHne: KUCIOTHOCTh, HAaJIUYne BbICAIMBaTEs,
KOHLIEHTpAllMsl MOCTOPOHHUX HMOHOB, KOHLIEHTPALMSA SKCTpareHTa U JAp. DKCTPAKIUS CMECHIO
OKCTpAareHToB, cuHepreTHolid d¢ddekr. Hcnonb3oBaHue KHHETUYECKUX (DAKTOPOB MpH
pasnenieHuu paauoHyKIuaoB. [IpumeHeHHe HSKCTpakuuu Opu mepepaboTke OTpadoTaBIIEro
SJIEPHOTO TOIUIMBA, MypeKc-mpouecc. [Ipumepbl MpUMEHEHUs SKCTPAKLIHUU IPH BBIICICHUU
PaIMOHYKIIMIOB: pa3zefieHUue JaHTAaHUOB U aKTUHUIOB, BbIJCJICHUE PATUOHYKINI0B CTPOHIIUS,
paszesieHue CTPOHIMS U UTTPUS U JP.

MembOpannas okctpakuua. OcobeHHoctn Metona. PasHoBumHOCTH — MeMOpaHHOM
sKcTpakiuu. iMnpernupoBaHHbie MEMOpaHbl. DKCTPAKIUS BO MHO)KECTBEHHOUN SMYIIbCUU.

DKCTpaKIus IPU CBEPXKPUTUYECKUX YCIOBUSAX.

3.3. XpomaTorpaduueckue MeToAbl. XpoMmaTorpaguyeckue MeETOJbl, IPUMEHSEMbIC B
pagroXuMHUecKoM aHanu3e. [IpumeHeHwe Tra30BOi XpomaTtorpaguu IS yJIaBIMBaHUS
PalMOaKTUBHBIX OJIArOPOJHBIX ra30B. OCOOCHHOCTH JKUKOCTHON KOJIOHOYHOM Xpomarorpaduu
BBICOKOTO JiaBieHus. IIpoTouHass ToHKOcHONHas xpomartorpadus. PacnpenenurtenbHas
xpomarorpadus.

HNonooOmenHas xpomatorpadus. Knaccudukaus HOHUTOB MO THITY HOHOT€HHBIX I'PYIIIL.
CenextuBHOCTh HOHUTOB. KoMIiekcooOpasyroiiee amonpoBanue. I'paiueHTHas HOHOOOMEHHas
xpomarorpadus.

[IpakTHyeckoe HCHOJIb30BaHHE MOHOOOMEHHOM Xxpomatorpagpuu B xumuu PH.
[IpenBapuTenbHOe KOHUEHTPUPOBAHWE W BBIJICJIIEHUE CIIEIOBBIX KOJMYECTB ypaHa, paaus U
HEKOTOPBIX JPYTUX paJMOHYKIMJIOB M3 IMPECHBIX M COJEHbIX BOA. MHIMBHIyanbHOE U
IPYIIOBOE pa3JielieHUue paJMOHYKINIOB (OTJENeHUE JIAHTAaHWJIOB OT AaKTUHHUJOB, OT/EIECHUE
1e3usi OT INEJIOYHBIX METAJIOB, OTIENCHHE CTPOHIMS OT KaJbLUS W MarHus, pasiejieHue
JAHTAHU/I0B M TPAHCIUTYTOHHEBBIX HJIEMEHTOB U T.JI.).
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3.4. DJIEKTPOXMMHYECKHe MeTO/bl. OcobeHHoOCTH NIEKTPOXUMHUYECKOTO
KOHLIEHTPUPOBAaHMsSI U BBIJEIECHUS paAuoHyKiInaoB. OTkiIoHeHUs oT 3akoHa HepHcra, CkopocTh
JNEKTpOXUMHUECKOM peakiuu. [lomsdpuszanusa. BeineneHne paJdOHYKIHAOB —METOJAMHU
AJIEKTPOJIN3a, LIEMEHTALMH, MIEKTPOMUTPALM U Jp.

3.5. Meroabl ucnapeHusi.

CyOnmumarusi paguoHYKIHIOB W WX IEPEHOC C Ta30BBIM TOTOKOM. Beinenenue
PaMOHYKIIUIOB METOJOM MCIIAPCHUS: OTTOHKA, PEKTU(UKALIHSL.

Pa3nea 4. SinepHo-dusnyeckne MeToAbl AHATU3A.

4.1. AKTUBAUMOHHBII aHaau3. HelTpoHHO-aKTUBAIIMOHHBIN M TaMMa-aKTUBAIIMOHHBIN
METO/Ibl aHAJIH3A, AepHO-(u3nIecKkre OCHOBBL. O0IacTH UX IPUMEHEHHUS.

4.2. Penreno-¢giyopecueHTHbI MeTo aHaaM3a. OU3NYECKUE OCHOBBI, BO30YXK/IECHHE
PEHTE€HOBCKUX JIMHUMN, YYBCTBUTEIBHOCTh W oOnacTu mnpumeHeHus. CpaBHEHHE C aTOMHO-
a0COpPOITMOHHBIM METOIOM aHAJIM3a.

3akiro4eHue.

4. O0beM yueOHOM THCHHMIIINHBI

Bun yue6Hoit paboTbl 7 cemecTp
B 3aueTHEBIX B akanem.
€AMHUIIAX yacax
OO0uiasi Tpy10€eMKOCTb N CIUTIJIMHBI 5 180
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHUSA: 2,21 80
Jlexnuu 1,33 48
[Ipaktuueckue 3ansarus (113) 0,88 32
CamocrosiTesqibHast padora: 1,78 64
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,67 24
CamoCTOsITeNIbHOE U3YUYECHHE PA3/ICTI0B TUCIUIIIIMHBI 1,11 40
Buabl kKoHTpOJIS:
9K3aMeH 1,00 36
KonTtakTHas paboTa — mpoMeXyTOYHAsT aTTeCTAIHs 1,00 0,4
[ToaroToBka K sK3aMeHY 35,6
Bua uToroBoro KOHTpoOJIs DK3aMeH
Bun yue6Hoit paboThl 7 cemecTp
B 3aueTHbIX B actpomn.
eMHUIIAX gacax
OO0masi Tpy10eMKOCTh AU CHUILIMHBI 5 135
KonTakTHast paboTa — ayANTOPHBIE 3aHATHS 2,21 60
Jlexuu 1,33 36
IIpakTrueckue 3aHATHS 0,88 24
CamocrosiTesibHast padora: 1,78 48
[TonroToBka K KOHTPOJBHBIM paboTam 0,67 18
CaMoCTOATENBHOE N3YUEHHUE PA3JIENOB TUCIUIUINHBI 1,11 30
Buabl koHTpOJIA:
Ix3aMeH 1,00 27
KonTakTHas paboTa — MpOMEXYTOUYHAsE aTTeCcTalus 1.00 0,3
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IloaroroBka u caaya 3K3amMeHa 26,7

Buja urorosoro KOHTPOJIsA JK3amMeH

AHHOTAN U padoyeil MPorpaMMsbl AU CHHUIIHHbI
«OCHOBBI PaIN03KOJTOT I

Henap AMCUMIVIMHBI - CO3/IaHUWE y OOYYaromIMXCS TEOPETHUYECKOW Oa3bl 3HAHUU B
0o0acTH  CBOMCTB  HMOHHU3UPYIOIIUX  W3IYyYCHHWH, HMCTOYHUKOB  PACHPOCTPAHEHUS H
TpaHCc(hOpMa  €CTECTBEHHBIX W HMCKYCCTBEHHBIX PaJAUOHYKIHIOB, ¢dopMupoBaHue
IIpEJICTaBICHUH O MpobiieMax, BO3ZHUKAIOIIMX B IPOLECCE MCIOJb30BaHUS PAJUOHYKIUAOB U
MOHU3UPYIOLIUX U3IYYEeHUN B HAYYHOM U MPAKTUYECKOU NEATEIbHOCTH YEJIOBEKA.

2. B pesyabrare m3ydeHusi AUCHMILUIMHBI 00y4alolMiicd MO NMpPorpamMme cClenquUaJIMTETa

JOJIAKEH:

Obnadams ClenyOUMMHA KOMIIETEHITUSIMU :

—  CIOCOOHOCTBIO OCYILIECTBIISATH TEXHOJIOTUYECKUH MPOIIECC B COOTBETCTBUH C PErJIAMEHTOM U
WCIOJIb30BATh ~ TEXHUYECKUE CpEICTBAa Uil  U3MEPEHHs OCHOBHBIX  IapaMeTpoB
TEXHOJIOTMYECKOro Mpolecca, CBOUCTB chIpbs U mpoaykuuu (I1K-1);

3namv:

—  OCHOBHBIE MOHSATHS U TEPMUHBI PAIHOIKOJIOTHH;

— OCHOBHBIE OCOOEHHOCTH HAKOIJICHUS €CTECTBEHHBIX M TEXHOTEHHBIX PaJUOHYKIUIOB B
MIPUPOIHBIX Cpellax;

— MeTOJbl M3MEpPEHUsl PaaUO3KOJIOTMYECKHX MapaMeTpOB U CHUCTEMHOIO aHajan3a YCIOBHMA
MHUTPALAN U KOHLIEHTPUPOBAHUS PaJMOAKTUBHBIX JJIEMEHTOB

— MeToJbpl 0e30MacHOro MPOBEICHHUS PabOT ¢ pPaJUOHYKIMIAMU B OTKPHITOM BHAE B
naboparopuu 3 Kiacca.

Ymemy:

— TIPUMEHATH TIIOJIyYCHHBIC 3HAHMA M HABBIKM Ha IIPAKTUKE, IPUMEHATh METOJBI
BBIYMCIIUTEIIBHON MaTeMaTUKUd M MAaTEMAaTUYECKOW CTAaTUCTUKU NIl PELICHUS KOHKPETHBIX
3a1a4:

—  OLICHUBAaTh YPOBEHb PAJUALIMOHHON OTIACHOCTH;

—  XapaKTepu30BaThb OCOOEHHOCTH PATMOIKOJOTHYECKOTO COCTOSIHUS TEPPUTOPHUM, UCXOAS U3
3HaHUHN 00 YpOBHSAX HAKOIUICHHs PAJUOHYKIUI0B; IPOTHO3UPOBATh Pa3BUTHE CUTYalluH, B
TOM YHCJIE C CO3JaHUEM TEOPETUUECKUX MOJIEIIEH;

— pas3pabarblBaTh IPOrpaMMbl HHKEHEPHO-TEXHHYECKOTO M COLMAIbHO-?KOHOMHYECKOIO
Xapakrepa I10 CHI)KEHHIO PaIn0IKOJIOTHUECKON HArpy3KH;

—  HCIOJb30BaTh ACHCTBYIOIIUE POCCUMCKUE M MEXIYyHApOJHbIE HOPMATUBHbBIE JOKYMEHTHI B
001acTH paiualiMOHHOMN U SIepHON O€3011aCHOCTH.

Braoemy:

— IpueMaMu ACUCTBUH B aBapUIHBIX U YPE3BbIYAMHBIX CUTYaLUAX, OKA3aHUS [IEPBOH ITOMOIIU
IIOCTPaJaBILINM;

— COBPEMEHHBIMM METOJIaMH  TOJIydyeHHs, O0OpaOOTKM M  MHTEpIpeTalud Hay4yHOU
uHpOpMalNH;

— HaBbIKAMM OpraHu3aluu paboT B COOTBETCTBHUM C TOCYAApPCTBEHHBIMH HOPMAaTHBHBIMU
JOKYMEHTaMH.

3. KpaTrkoe coaep:xaHue I CHUILINHBI:

Pasnen 1. ®Pusuyeckue OCHOBBI PAJAMOIKOJIOTHM U OHOJIOTHYecCKOe JelcTBHE
HOHM3HMPYIOLIMX U3JIyYeHUH
Hcropuueckuii 3KCKypc: BO3JEHCTBHE HOHU3HMPYIOIIUX H3Iy4eHUH Ha Ouocdepy.
CoBpeMeHHbIN 3Tan Pa3BUTHUSI PATHUOIKOJIOTHH.
OCHOBHbBIE TIPEACTAaBICHUS O pATUOAKTUBHOCTU. OHEPrus CBS3M sAjpa. TUIbI

133



paMoaKkTUBHOTO pacnaaa. M3myuenus: o, B u y. B3aumopeiicTBue u3mydeHHid C BEIIECTBOM.
OCHOBBI JJO3UMETPHH.

PannouyBCTBUTENEHOCTh, OTHOCUTENIbHAs Ouonorudeckas dhdexTuBHOCTh. Jl03bI:
MIOTJIOIIEHHAS, HKBUBAJICHTHAS, spdexTruBHAas. 3aBHCHUMOCTh n03a — 3P QeKT.
JleTepMUHUPOBAHHBIC U CTOXACTHUYECKUE YPPEKTHI 00ITyICHUS.

Pucku: oxonormyeckuil, paauanuoHHbId. CaHuTapHble HOpPMBI U mpaBwia. [lytu
MIPOHUKHOBEHUS PAJMOHYKIIAIOB B OPraHU3M.

Pa3nen 2. EcrecTBeHHBbINl paguauuoHHbIi ()OH U 00/1ydyeHHe, He CBSI3AHHOE C aTOMHOM
JHEPreTUKom

[Ipupoanas paguoakTUBHOCTh (paJMOAKTUBHBIE CEMEICTBA U NPUMOPAHUAIbHBIE
paavonyknuael). Kocmuueckoe wu3iydyeHHMe M KOCMOTEHHbIE pPaJMOHYKIHAbl. OOmyueHue B
ITOMELIEHUAX U PATUOHYKIINA/IBI B CTPOUTEIBHBIX MaTEPHAIAX.

Heatomnasi sHepreTuka HMCTOYHHK MOCTYIUIEHUS PaJuOHYKINAOB. [loOblua MOJIE3HBIX
HCKOMaeMbIX. MeMIIMHCKOE UCII0JIb30BaHUE PATMOHYKINI0B U HOHU3UPYIOIUX U3Ty4EHUN.

Paznen 3. SlnepHasi JHepreTuka u siiepHoe OpyKHe —OCHOBHbIE MCTOYHMKH 3arpsi3HeHUs!
OKpY:Kaloieil cpeibl paIMOHYKIUAAMHU

AHTpPOIIOTEHHBIE PAAUOHYKIUbI, OOYCIOBJICHHbIE HCHBITAHUSAMU SJEPHOTO OPYKUS.
[TocnencTBust UCHIBITAHUN SACPHOTO OPYKHSI M OLIEHKH BO3/ICUCTBHUS.

Anepurpie peaktopsl 1 ADC. CoOpocel u BeiOpockl ADC. PamnoakTuBHBIE OTXOIBI U
oTpaboTaBuiee siepHOe TOMIUBO. [lepeHOC M HaKOIUIEHHWE PaJMOHYKIHAOB B OKpYXaromleu
cpene. MupHble siiepHbI€ B3PbIBBI.

Pamnoxumuyeckne 3aBoapl B P® wu gapyrux crpanax. HawmbGosiee wmacmraOHbIe
paauanMoHHbIE BO3ACUCTBUS HA OKPYKAIOLIYIO CPENy.

4. O0beM yueOHOM JUCUMIIIIMHBI

Bun yaeOHoM paboTh 7 cemecTp
B 3aueTHBIX B akan.
eIMHULIAX qyacax
O01masi TPy10€MKOCTb JUCHMIIIHHbI 2 72
KonTakTHasi paboTa — ayIuTOPHbIE 3aHATHUSA: 0,9 32
Jlexuunm (JIek) 0,45 16
[Tpaktnueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP) 1,1 40
KoHTtakTHas camocTosiTeNIbHas paboTa 0.83 0,4
CaMOCTOATENBbHOE U3YUYEHUE PA3JIEI0B AUCIUIUIMHbI ’ 29,6
Jlpyrue BUbI caMOCTOSTENBHON PabOThI 0,27 10
Buabl KOHTpOJIsi: 3ayeT C OLICHKON +
Bujg uTOroBOro KOHTPOJIS: 3adeT ¢ OEHKOH
7 cemecTp
Buzt yaeOHo# paboTsI B 3auetHpix | B actp.
eAMHULIAX yacax
OO0masi Tpy10eMKOCTh IV CHUTLIIMHbBI 2 54
KonTakTHast paboTa — ayANTOPHBIE 3aHATHS: 0,9 24
Jlexrum (JIek) 0,45 12
[paktuaeckue 3anstus (I13) 0,45 12
CamocrositeabHas padora (CP) 1,1 30
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KoHrakTHas camocTosiTenbHas paboTa 0.83 0,3
CamocTosATenbHOE U3YUYEHUE PA3ICI0B AUCITUTIIMHBI ’ 22.2
Jpyrue BUbl CaMOCTOSATENBHON pabOThI 0,27 7,5
Buabl koHTpOJIsi: 3aueT ¢ OLICHKOMN +
Buja uTtoroBoro KOHTpoOJIS: 3auer ¢ OEHKOI

AHHOTaN U padoyeil MPOrpaMMbl JUCHUTITIHHBI
«PaanonykIuabI B OKpPY:Kalollei cpeae»

1. Heap AuCHUNMIUHBI - (OPMHPOBAHHE HABBIKOB MPAKTHUSIECKOTO WCIIOIb30BAHHUS
METOJIOB OIPEACTCHHS PAIMOHYKIIAIOB CTPOHIIHS, UTTPHS, Ie3Usl, YpaHa U paJjoHa B 00BEKTax
OKpYKaroIlEenl Cpeibl.

2. B pe3yabTrare wu3yYyeHHs IUCHUIJIMHBI O0yYawUIMiicsi MO mporpamme
CHeUATUTETA I0JIKEeH:

Obnadamsb CIENYIOIIUMA KOMITETCHITUSMU ;

— CIHOCOOHOCTBIO aHATM3UPOBATH TEXHOJIOTHUSCKUN MPOIECC, BBISIBIATH €r0 HEJIOCTAaTKH W
pa3pabaTheiBaTh MEepONpHUATHSI 110 ero coBepmencTBoBanuto (I1K-3);

— CIOCOOHOCTBIO  CaMOCTOSITCJIbHO  BBITIOJHATH ~ WCCICAOBAaHUS C  HCIOJB30BaHUEM
COBPEMEHHOM  ammapaTypbl W METOJIOB  HCCIe[oBaHMs B o0OnactTh  0OBEKTOB
poheCCHOHANBHON JEATENHHOCTH, TPOBOJIUTH KOPPEKTHYIO OOpabOTKYy pE3YJIbTaTOB H
yCTaHaBIMBaTh afekBaTHOCTH Mojeneit (ITK-10);

— CIIOCOOHOCTBIO TMPEACTABIATH PE3yIbTaThl HCCIEAOBaHUS B (opmax oT4eTOB, pedeparos,
MyOJMUKAaMil W MyOJUYHBIX OOCYXIACHUH, CIIOCOOHOCTBIO (OPMYIHUPOBATH MPAKTHUICCKUE
PEKOMEH/TAlMH T10 UCII0JIb30BAHUIO PE3yNIbTaTOB HaAYyYHBIX HccienoBanuit (I1K-12);

— CIOCOOHOCThIO K 0Oe30macHOMY  TPOBEICHHIO, KOHTPOJTIO, paspaboTke  H
YCOBEPIICHCTBOBAHUIO  TEXHOJOTHYECKMX IPOILIECCOB IMOATOTOBKM M pereHepanuu
TEIIOHOCUTENEH SJIEPHBIX HHEPreTHUECKUX YCTaHOBOK  Pa3IUYHOTO THUIIA,
ofOecreunBaOIIMMU  HAJIC)KHYI0 W JIOJITOBPEMEHHYIO 3allUTy OKpYXaloliel cpeabl OT
BozaeictBus paauanuu (I1ICK 3.1);

— CHOCOOHOCTBIO pa3zpabaThiBaTh HAa ATOMHBIX SJIEKTPOCTAHIMSIX MEPONPHUSATHS MO 3alluTe
OKpY)Karollel cpellbl OT PaAMOHYKIWIOB U OLIEHHWBATH JI030BYIO Harpy3Ky Ha pa3jiHyHbIe
rpynmbl Hacenenus (IICK 3.2)..

3Hamy:

— 0COOEHHOCTH PaJMOXUMUYECKOTO aHaln3a 00BEKTOB OKPYXKAIOIIEH Cpebl;

— cmocoObl oTOopa mpod U3 OOBEKTOB OKpYXKAIOWIEH cpeapl W HMX MOJITOTOBKU IS
PaAMOXUMHUUYECKOTO aHAN3a;

Ymemu:

—  KOHIICHTPUPOBATH PAJMOHYKIHU/IBI B MUHUMAIIbHOM 00BEME U Pa3JeNiTh UX;

— TMepeBOAWTH PAAUOHYKIHIBI B PACTBOPEHHOE COCTOSIHUE,

Braoemy:

— cmoco6aMu onpeAeneHus U pacyéra yaeIbHOW aKTUBHOCTH PAAMOMETPUUECKUX MPENapaToB.

3. KpaTkoe conepaxaHue JMCHUTLINHBI
Pa3znen 1. Onpenenenue *°Sr u '*4Ce B nouse u JOHHBIX OTJI0KEHUSAX
Konu4ecTBEHHBIH  MepeBOJl  paJUOHYKIMAOB CTPOHIUS M 1LEpus B  pacTBOP
BBHIIENAYMBAHMEM MPOOBI MOYBBI COJITHONW KHCIOTOH C KOHIEHTpamuedl 6 Mons/m. BwiGop
KMCJIOTBI OpeJieNseTcs NOCIeAyIOIMM OCaXIeHHEM OKCAlaTOB: KOHIEHTPUPOBAHHAS a30THAs
KMCJIOTa OKUCIISET OKcanaT-uoH. OmpejieleHue CoiepKaHus JaHHBIX PaJMOHYKIHIOB B OYBE.
Pa3ien 2. Onpenejenne pajHoHyKJINI0B CTPOHIUS B NPUPOIHON Boje
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I[IpoBeenKe aHaIu3a MpoObl IPUPOHON BOJIBI HA COAEP/KaHUE PATHOHYKIMAA * ST myTeM
MIPOBEACHUS OCATUTEIBHON Omepany U3 00IbIIOro 00bEMa MPecHON BOIBI U MOCIEAYIOIIETO
OTJENICHHS CTPOHIIUS OT PEIKO3EMENbHBIX HIEMEHTOB U Oapusi.

OcBoeHue OcCaguTeNbHOW oOmepauud u3 0odpmoro o0bEMa MTPECHOW BOJBI  C
MPEIBAPUTEIILHON PaJMOXUMHYECKONW MOJrOTOBKOM Mpo0, BKIIOYAIOIICH KOHICHTPHPOBAHUE
paguonykiuaa Y-90 Ha TUAPOKCHUIE UTTPHSL.

Pasznen 3. Onpenenenne paguonykanaa >’Cs B npupoanoii Boje

KonuuecTBeHHOE OINpeelNeHde pajuoHykmuaa °'Cs B mpobe NPHPOAHON BOIbI C
npuMeHeHHeM (eppoIuaHn/Ia HUKEIS WK celleKTuBHOTO copoenta HXKC

OcBoeHHE METOAMKH OIPENEeNICHUs paauole3uss B IPHUPOJHON BOJE OCHOBaHA Ha
U3MEpPEHUU raMMa-CIIeKTpa CIIELUaIbHO IPUIOTOBIEHHOIO CUETHOro o0pasla, CoAepKallero
KOHLIEHTPAT KOJIMYECTBEHHO BBIIEJICHHOTO U3 BOAHON NPoObI 00bEMOM 5 — 20 11 ne3us-137.
Pa3znen 4. Onpenesienne cofep:kaHusl pPaJoHa B BO3/lyXe HA NMOPTATMBHOM paJauoMeTpe
paaoHa

[IpoBenenue ananm3a mpoObI BO3/AyXa Ha COAEp)KaHHWE B HEM pajloHa C MPUMEHEHUEM
opTaTuBHOrO paaromerpa pagona PPA-01M-01

N3mepenne o0OBEMHON aKTUBHOCTH pajoHa-222, OCHOBAHHOE Ha DJIEKTPOCTATHYECKOM
OCaKJEHUU 3apsKEHHBIX HOHOB 2!8Po (RaA) M3 KOHTPONMPYEMOTrO BO3/yXa Ha IOBEPXHOCTh
MOTYIPOBOJHUKOBOTO eTekTopa. OObEMHAs aKTMBHOCTh 2>2Rn ompesensercd Mo KOIMYECTBY
3aperucTpupoOBaHHBIX allb(a-yacTull npu pacnaae RaA.

Paspnen 5. OnpenesieHne KOHUEHTPALUMM YPaHA B BOJAHBIX pacTBOpax

[IpoBeneHune KOJIMYECTBEHHOTO aHAJIM3a ypaHa B BOJHBIX PaCTBOPaxX METOJIOM OCaKJICHUS
€r0 THAPOOKUCHI0 AMMOHHS, a TAKXKE KOJIOPUMETPUICCKAM TIEPOKCHTHO-KapOOHATHBIM METOJOM
W3 d4ucna CymecTBYIOHNIMX METOJIOB  OIpPENCNICHUs ypaHa MPEeAIoXKEeHO OrpaHUYUThCS
dboTomeTprdeckuM  (CeKTpoOTOMETPUUECKUM) M BECOBBIM MeToJaMH. JlOCTOMHCTBaAMU
CIEKTPO(POTOMETPUYECKOTO METOJIa SBIISETCS, KaK M3BECTHO, €ro MPOCTOTa M BO3MOXKHOCTh
UCIOJb30BAHUS MMHUMAJIBHBIX KOJIMYECTB ypaHa. Jljif ynpolueHus paOoThl aHaIU3UpyeMble
pacTBOPBI MPEIBAPUTEIBHO OCBOOOXKAEHBI OT MEIIAIOIINX JIEMEHTOB U OPraHMYECKUX KUCIIOT.

4. O0beM y4yeOHOH TUCUHUIITIMHBI

8 cemecTp
Butbi yueOHo# paboTeI B 3aueTHBIX B akanem.
eAMHUIIAX qyacax
OO0masi Tpy10eMKOCTb AV CHUIIMHBI 4 144
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,33 48
Jlaboparopubie paboTs (JIP) 1,33 48
CamocrositeqbHas padora (CP): 2,67 96
KoHTtakTHas caMocTosTebHAs paboTa 167 0,2
CamocTosATENbHOE U3YUEHUE PA3/IEI0B AUCITUIIIIMHBI ’ 59,8
IToaroroBka k 1ab0opaTOpHBIM paboTam 1,0 36
Bua uToroBoro KOHTpoJIst 3a4er
8 cemectp
Bujibt yae6HOM paboTh! B 3auernbix | B actponom.
eMHUIIAX gacax
OO0masi Tpy10eMKOCTb IV CHUTIIHHbBI 4 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 36
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JIaGopatopusie padotsl (JIP) 1,33 36
CamocrositesbHas padora (CP): 2,67 72
KonTakTHas camocTosiTenbHast pabora 167 0,15
CamocTosATenbHOE U3YUYEHUE PA3ICI0B AUCITUIIIIMHBI ’ 44,85
[MoxroroBka k 1abopaTOpHBIM paboTam 1,0 27
Buj uTOroBOro KOHTpOJIs 3ayeT

AHHOTanus padoyeil NPorpaMMbl AN CHMUILJIMHBI
«TexnoJsiorusi paguopapmManeBTHYECKHUX MPENapaToB»

1. Heas aucumnauHbl — (GOpMUPOBAHHE Y OOy4arOUIMXCS KOMIIETEHIMI B 00jacTu

MMPUMCHCHUSA AACPHBIX TEXHOJIOTHH B MCEOUIIUHE.

2. B pesyabrare wu3yvyeHus: AMCUMILIMHBI oOOydYalouuiics 1O mporpamme

CIICHMAJIUTETA JOJKECH:

Obnadams CIENYIONIUMA KOMIICTCHITUSIMU
CITOCOOHOCTBIO OCYIIECTBIIATH TEXHOJOTHYECKHUI MPOIIECC B COOTBETCTBUM C PETIIAMEHTOM U
WCTIONb30BaTh ~ TEXHUYECKHE CPEJCTBA JUIsl HM3MEPEHUS OCHOBHBIX  TapaMeTpOB
TEXHOJIOTMYECKOro Mporecca, CBOUCTB chIpbs U npoaykuuu (I1K-1);
CIIOCOOHOCTBHI0 AHAIM3UPOBATH TEXHOJIOTHYECKUNU TPOIECC, BBISBIATH €0 HEIOCTAaTKU H
pa3pabaTheiBaTh MepONpUATHsI 10 ero coBepmencTroBanuto (I1K-3);

3namo:
OCHOBHBIE MMOHATHUS U TEPMUHBI SIEPHON METUIMHBL;
OHMOJIOTMYECKHE OCHOBBI SAEPHON METUIMHBI, OMOIOTUYECKOM NEHCTBUE U3ITyUeHUS;
HEWHBA3UBHbIE METO/IbI TUATHOCTHUKHU;
Kiaccuukaiuo paauodapMaleBTHUISCKUX MPEnapaTos;
OCHOBHbBIE (bakTopsl, OTpeesIoe OuopacnpenenHue u HaKOIUICHUE
paanodapmaleBTHUYECKUX MPEnapaToB B OpraHu3Me
MEXaHU3Mbl HaKOIUICHUsI paanodapMalleBTUUECKUX MIPENapaToB B OpraHax U CUCTEMAax;
OCHOBHBIE TEXHOJIOTUH MOJIYYSHHSI HCKYCCTBEHHBIX PaJHOHYKIHIOB;
OCHOBHBIE METO/IbI CHHTE3a paanodapMIIpenaparos;
METO/Ibl KOHTPOJISl KauecTBa paanodapMaleBTHUECKUX MIPenapaToB.

Ymemy:
IUIAHUPOBATh CUHTE3 MEYEHOT'O COCTMHEHUS C YI€TOM MaKCUMAIbHOTO BBIXO/IA;
ompenenaTh (GapMaKOKUHETKY paanodapMIpenapaToB Mo XUMHUYECKOMY CTPOCHUIO;
NPUMEHUTh TIOJYYCHHbIE 3HAHMS W HAaBbIKM Ha TMPAKTUKE, TMPUMEHATh METO/IbI
BBIYMCIUTEIBHON MaTeMaTHKU U MaTeMAaTUYeCKOW CTATUCTUKU JJISl PEHICHHsS] KOHKPETHBIX
3az1ay;
HCIIOJIb30BaTh JeicTBYIONINE poccuiickue "HopMbl paguaiimonHoi 6e3onacHoCTH" U Ipyrue
HOPMAaTUBHBIE IOKYMEHTHI B 00JIACTH paJHallMiOHHON U sSiAepHOI 0€30TaCHOCTH;

Braoemy:
COBpPEMEHHBIMHU METOJaMH TOTy4eHUs], 00paOOTKU 1 UHTEPIIPETAIIMH HAYYHOU HH(OpMaIIUH;
METOJaMHU pacueTa HaKOIUICHUS PaJMOHYKIHUIOB B Tpollecce pabOThl SACPHOTO PEaKTopa,
YCKOPHTEIS, U30TOMHOTO T€HEpaTopa;
TeOpueil TPUMEHEHUS B CHHTe3e paauodapMIpenapaToB peakiuuil HYyKICO(OUIBHOTO
3aMeIleHHs], TIOSPHBIX alIPOTOHHBIX PACTBOPUTENEH, KaTaar3aTopoB (pa3oBOro mnepeHoca.

3. Kparkoe conep:kanue 1 CHHUIIIMHBI

Paznen 1. ®usnueckue OCHOBBI SII€PHOI MeIUIIUHbBI
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SnepHas MenuuUHA, OCHOBHBbIE NOHATHA. METOJ MEUEHBIX aTOMOB, NPUMEHEHHE B
PaIMOHYKIMIHONW AuarHoctuke. lIoHSATHE O KOMIBIOTEPHOH ToMorpaduu, aabTepHATHBHBIC
MeToabl Bu3yanu3anuu (tepmorpadus, KT, MPT, Y3U). OynkunoHanbHble 1 aHATOMUYECKUE
uccnenosanus. [Iporpecc snepHoi memunuuel B Poccum m mupe. Mceropudeckass crpaBka:
OTKPBITHE MCKYCCTBEHHOM pPAaJMOAKTHUBHOCTH, YCIEXM DPAJAUOXUMHUU, DSBOJIOLHUSA JIETEKTOPOB
MOHU3UPYIOLIUX U3ITyYEHUN.

PannoakTUBHOCTh, 3aKOH paJMOAKTUBHOIO pacrnaja. OHEpruss M IPOHUKAOLIAs
CMOCOOHOCTh MOHM3HMPYIOMIMX — HM3iMydeHuit (o, B, 7y, smekrpoHoB BK 1 0e-37IeKTpOHOB).
SnepHo-pu3nUecKue CBOMCTBA PAaANOHYKIHIOB VIS SICPHON MEAMIIMHBI M UX KIACCU(DUKAIIHSL.
v-Kamepa, omHodoToHHAs sMuccHoHHass kommnbroTepHas Tomorpadus (ODPIKT). Hoseiimme
TOCTIDKEHUS B IPUOOpOCTpoeHUH, MyibTuMonanbabie yerpoiictBa ODIKT/KT, ODOKT/MPT.
®uznueckue ocHOBHI [IDT. IMpunuun neiictusa I19T-ckanepa, 3€KTPOHHOE KOJUIMMHUPOBAHUE,
paspelieHne M YyBCTBUTENbHOCTh. HoBelmme  gocTkeHHs B IpUOOpPOCTPOEHHUH,
MynbTuMoAanbsHble yerpoiicta [IDT/KT, IIDT/MPT, BpemsnposieTHbIE CUCTEMBI.

[lonyyeHne HCKYCCTBEHHBIX DPaJAMOHYKIUAOB, SIEPHBIE PEAKLIHUH, CEYECHHE SIEPHOM
peakuuu, QyHKUIUS BO30OYXIeHUs. SnepHble peakiiu ¢ 3apsHKEHHbIMU YacTUllaMu. JIuHelHble u
nuKIuyeckue yckopurens. OOpazoBaHue paJUOHYKIMAOB NMpU OOIYYEHHH B YCKOPHUTENSAX
3apsOKEHHBIX YacThll. MeIuIUHCKHE UUKIOTPOHHBIE PaJUOHYKIUABI, METOIbl NepepaboTKu
o0my4yeHHbIX MuIIeHeH. MccnenoBarenbckue saepHble peaktopbl. Knaccuduxaius HeHTpOHOB U
3aBUCHMOCTb CE€YECHMS SACPHBIX PEAKIMI OT SHEPruU HEUTPOHOB. PeaKTOpHBIE pauOHYKIINIBL:
OCKOJIOYHBIE M TOJYyYEHHBIE II0 pPEAKUMU paJMAlMOHHOIO 3axBara HeWTpoHa. Meton
Cuunnapzaa-Yanmepca. «MonuOIeHOBBIH KPH3UC» U YCKOPHTEIbHbIE METOIb! MoJTydeHus ° Mo.
I'eneparopHble pagMOHYKIUABI U SAEPHOM MEIUUMHBI. XapaKTEPUCTHKU «MEIULUHCKUX)
TEHEepPAaTOPHBIX TMap, MapaMeTpbl «HACAIbHOW» TeHepaTopHoil mapbl. [lokazatenu kadecTBa
renepatopa. Pacuer paguoHykIMaHOro reHepatopa. OCHOBHBIE THITBI TeHepaTopoB ° Mo/*™Tc,
Cxema paboTsl TeHepaTopa xpoMmarorpaduueckoro tuma. [lorstrue o Hadopax (kits). OcHOBHBIE
MEIMIIMHCKUE PAIUOHYKIUAHBIC TeHepaTopbl. AHanmM3 Nmpoaykiuu, paauonykiauaHas (PHY) u
paguoxumuueckas (PXY) guctora mpoayKIuy.

Pa3znen 2. buosioruyeckue 0CHOBBI SII€PHON MeIULMHBI

buonoruueckoe neiicTBUE HOHU3UPYIOIIUX U3JIydeHUH (MIPSAMOE U KOCBEHHOE). DHEPrus,
BbIJCISIEMAss [PU  PaJAMOAaKTMBHOM  pacnazae. Jlo3pl: MOrJolIeHHas, SKBHUBAJICHTHAs,
sbdekTuBHAs; €IUHUIBI H3MepeHus. MomHocTs 103bl.  [IpeaensHO HOMyCTHMBIE O3Bl
Jluneiinoe mnormomenune sHepruu (JIIID). Knaccubukamus paguoHYKIUIOB 10 CTENCHU
paauanmoHHou onacHocTH. [IpeacraBinenue o puckax.

Pamnodapmmnpenapatst (PDII): opranoTponHbie 1 HHAUKATOPHI epdy3uu, U30TOMHO- U
HEU30TONMHOMeueHble. PU3NKO-XUMUYecKkue GopMbl pagnodapManeBTUYECKUX JIEKapCTBEHHBIX
npenapatoB (P®OJIIT). dapmakokuHeTnka u (papmakoauHaMuKa. MeXaHU3MBI JIOKATU3alUN
P®OJIII. Tlonstne 00 WHAMKATOPHBIX KoJmyecTBax. TpeOoBanus k POJIII. MexaHu3Mbl
nokanuzanuu  POJIII. ®aktoper, omnpenenstomme Ouopacnpenencaue POJIII. OcHoBHBIC
¢buzuko-xumudeckue hopmer POJIII.

Paznea 3. PaguodgapmaneBrudeckass XuMus

Cunte3 POJII: xumuueckuii CHHTE3, M30TOITHEIE 0OMEH, OMOCHHTE3 M CUHTE3 B KIIMHHUKE
C IOMOIIbI0 HabopoB. PAKTOP BPpEMEHH, PAANOXUMHUUECKUI BbIX0. OCHOBHBIE ITAIbl CO3aHUs
HOBbIX PO®JIII. Cragum pyrtuHHOrO cuHre3a. M3otomHas u HenszoromHas MeTka. OducTka
MEYEHbIX coenuHeHui. Bogoponneni mnoxaszatens pH. OcMoTHueckoe [aBieHHE U
M30TOHMYHOCTh. YCTOMYMBOCTD M XPAHEHHE MEYEHBIX COCOUHEHWH. AHaIN3 U KOHTPOJb
kagectBa POJII:  ¢usnueckuii, xumuyeckuid u Ouonornyeckuil. OCHOBHBIE pa3feibl
¢dapmakoneiinoit crateu npeanpustus (PCII). PagumonyknuaHele mpuUMecH, UX HCTOUHUKH.
MoubHasgs (ynenbHas) AaKTMBHOCTb. MeETOAbl ONpeNeNeHNus paguOXUMHUYECKONM YHCTOTBHI:
palIMOTOHKOCIONHAs M BBICOKOA((EKTHBHAsT  KMJIKOCTHas  Xpomarorpadus, ra3obas
xpomarorpadus. bBuosornueckuii KOHTPOJIb: TECTH Ha cTepuwiIbHOCTh U LAL-TecT.

OnnodoTOHHAs NUArHOCTHUKA. PmTe. POJIIL Pamnonyknuasl TexHeuus, UX SAECPHO-
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¢usnueckue cpoiicTa. OOmmit 0630p PDJII *™Tc. Xumudeckue CBOWCTBA TEXHEIMSL:
KOMILIEKCHI, CTeleHM oKucieHus. ®dapmakokuneruka’’"Tc- PDJIII. Cxema IPUrOTOBJICHHE
mnodunmsara. [Ipumepsr npurotosnenus auodpmimsatoB u POJIIT Ha ux ocHOBe (Ha mpumepe
BbIOpaHHBIX mpemaparoB, «Texuerpwin», «bpomesuma», nap.). PammodpamaneBruueckue
JleKapCTBEHHbIE penaparsl *°"Tc 4eTBEpPTOro MOKOIOEHHS.

POJIIT pns IIDT. POJII gs TIDT. '8F-PDOJIII. XapakTepucTHKK SAEpPHBIX Peakiuii IoTydeHust
BF.  dwusuxo-xumumueckume cBoifictBa  ¢propa. HykneopunmbHoe U 3IeKTpOpUIBHOE
¢ropupopanue. Ilpumepsl snexrpoduiabHoro cuntesa (['°F]-gprop-JIODA, 2-['*F]¢prop-L-
tupozuna, GII). Ilpumepsr HykineoduiabHOro cuHTe3a (propmmszonunazon, G/I). Pazmen
uykineoduiasHoro ¢ropuposanus TRACElab. ''C-PDJIIN. XapaKTepucTUKK SAEPHBIX PeaKIUii
nonyuenus 'C. Baxneiimme 'C-POJII. OcobGennoctu cuurtesa 'C-POJIL.  Dramsl
npuroTosienus | 'C-POIT u notepu axtusHocTH. HoMeHKIaTypa OBICTPHIX peaknuii. [Tomyuenue
Metmnifoguna (u3 COz U MeTaHa), U MPUMEHEHHE €ro B PEaKUMsX METUIUPOBAHUS (CHUHTE3
METHOHMHA, XOJIMHA, THapokcuddenpunHa u ap.). llomydyeHne medeHbIX KapOOHOBBIX KHCIIOT.
Nu °0 B paguonykiuaHoi quarHocTuke.

4. O0beM yueOHOM THCHHUIIINHBI

8 cemectp
Bun yueOHoii paboTh B 3adgerHpix | B akagem.
eAMHUIIAX yacax
OO0uasi Tpy10€eMKOCTb AN CIUTIJIMHBI 4 144
AyAUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuunu (JIek) 0,45 16
[Ipaktuueckue 3ansarus (I113) 0,90 32
CamocrositeabHas padora (CP) 2,67 96
KonTtakTHas camocTosiTenbHas pabota 1.84 0,2
CamoCTOsITeNIbHOE U3YUYCHHUE PA3/ICJI0B IUCIUIIIIMHBI ’ 65,8
Pedepar 0,83 30
Bua koutpoJs: 3ader 3a4yerT
8 cemectp
Bup yueOHo#t paboTsl B 3auetnsix | B actp.
eIMHULIAX gacax
OO0masi Tpy10eMKOCTh IV CHUILIMHbBI 4 108
AyIUTOpPHBbIE 3aHATHS: 1,33 36
Jlexuunm (JIek) 0,45 12
[Ipaktnueckue 3anstus (113) 0,90 24
CamocrositesbHas padora (CP) 2,67 72
KonTakTHas camocTosiTeNnbHas pabota L84 0,15
CaMoCTOATENBHOE N3YUEHHUE PA3JIEN0B TUCIUIUINHEI ’ 49,35
Pecdepar 0,83 22,5
Bua konTpoJsi: 3auet 3a4er

AHHOTausA padoveil NPOrpaMmMbl JUCHUIIIHHBI
«Oopamenue c PAO»
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1. Heas aucuuminHbl - GOPMUPOBAHHE y OOYYAIOMIUXCS KOMIICTCHIIMHA B 00JacTH
TEXHOJIOTHUH OOpalieHus ¢ paanoakTuBHbIME oTX0oaaMu (PAO), oOpa3yromumucs B pe3yabTaTe
paboThI ¢ PaTUOHYKIHIAMHU.

2. B pe3yabTare wuU3y4YeHUs] AUCHMIVIMHBI OOydYalUIUiici MO mNporpamme
CIEeNMAJIUTETA JOJI/KEeH:

Obnadams ClenyOUMMHA KOMIETEHITUSMU
—  CHOCOOHOCTBIO OCYIIECTBIIATH TEXHOJIOTHUECKHUI MPOIECC B COOTBETCTBUHU C PETIIAMEHTOM U

WCIIOJIb30BaTh ~ TEXHHYECKHWE CPEJICTBA JUISI W3MEPEHUS OCHOBHBIX  IapaMeTpoOB
TEXHOJIOTMYECKOT0 IIpoLecca, CBOMCTB ChIpbs U npoaykuuu (I11K-1);

—  CHOCOOHOCTBIO AHATU3UPOBATh TEXHOJOTHMUYECKHH MPOIECC, BBISBIATH €0 HEIOCTATKU H
paspabaTheiBaTh MeponpusaTus 1o ero cosepuencrsopanuto (I1K-3);

— CHOCOOHOCTHIO NMPHHUMATh KOHKPETHOE TEXHUYECKOE PEIICHHWE C YYeTOM OXpaHbl Tpyaa,
paauamoHHOM 0€30MacHOCTH U OXpaHbl OKpy»Karotieit cpenst ([TK-4);

— CHOCOOHOCTBIO TIPOBOJUTH DPAIMOMETPHUYECKHE U JIO3UMETPHUYECKHE W3MEpPEHHUs W
KOPPEKTHO 00padaThiBaTh SKcriepuMeHTaabHble AanHble ([1K-6);

— cmocoOHOCTBIO ofecreunTh Oe30macHOe TMPOBEACHHE pPadOThI C  HCIOJb30BAHHEM
PaJMOaKTUBHBIX BEIIECTB B OTKPHITOM BHUJIEC W OIEHWUBATH IOJYYaeMYIO JIO3y 3a CYET
BHEIIHETo ¥ BHyTpeHHero oomydenus (11K-7);

— TOTOBHOCTHIO HCIIOJIb30BaTh JICHCTBYIOIIME HOPMATHUBHBIC JOKYMEHTHI B  00JNacTH
paguarmoHHoOU u snepHoit 6e3omacHocTr (I1K-8);

—  CIOCOOHOCTBIO MPENCTAaBIATh Pe3ysbTaThl MCCIEI0BaHUA B (opmax OTUETOB, pedeparos,
MyOJMUKAMi W MyOJUYHBIX OOCYKIEHHH, CIIOCOOHOCTHIO (POPMYTUPOBATH MPAKTUUCCKUE
PEKOMEH/IAlMH T10 UCTIOJIb30BAHUIO PE3YNIbTaTOB HaYYHBIX uccienoBanuii (I1K-12)

— CnocoOHOCTRIO K 0O€30macHOMY  MPOBEICHHIO, KOHTPOJItO,  pa3paboTke W
YCOBEPIICHCTBOBAHMIO  TEXHOJOTMUYECKHUX TIPOLIECCOB TMOJIrOTOBKM U pereHeparuu
TEIUIOHOCUTENIEH  SIAEPHBIX ~ DHEPreTUYECKUX  YCTAaHOBOK  PA3JIMYHOIO  THIIA,
ofOecrieunBarOIMMHU HAJEKHYI0 M JIOJITOBPEMEHHYIO 3alllUTy OKpYXKalomleil cpeabl OT
BozaeiictBus paauanuu (IICK 3.1);

— CIOCOOHOCTBIO pa3padaThiBaTh HAa ATOMHBIX 3JEKTPOCTAHIUSAX MEPONPHUATHUS IO 3allUTe
OKpY)Kalollel cpelpl OT PaJUOHYKIUIOB U OLIEHHBATh J030BYIO Harpy3Ky Ha pa3iU4HbIE
rpynnsl Hacenenus (IICK 3.2).

3namo:

—  TEXHOJOTUH UMMOOMIM3AIUHN U MaTPUUHbIE MaTepuabl Juid BkioueHus: PAO;

— TMPUHIUIBI 0€30TaCHOTO XpaHeHus u 3axopoHeHus PAO.

Ymemy:

—  KJIaccU(PHUIMPOBATH PATUOAKTUBHBIE OTXO/IBI;

000CHOBBIBaThH BbIOOP TexHOJIOTHU 00paboTku PAO.

Braoemy:

— MeTOJaMH OLIEHKH PUCKA U OIPEJEIICHUs Mep Mo 00ecreyeHHI0 Oe30MacHOCTH epepadoTKU
u 3axoponenus PAO.

3. Kparkoe conepskanue 1uCHUILINHBI

BBenenue

3anauu AUCHUIUIMHBL U €€ MECTO B MOATrOTOBKE crieHancToB. [loHATHE «paauoakTUBHBIE
otxoap» (PAO). Llens n mpuHLIUIIBEI OOpaIIeHus ¢ PaAuOaKTUBHBIMU OTXoAamMu. Opranusarus
obpamenus ¢ PAO. OTBeTCTBEHHOCTh FOCYIapCTBa M 00sI3aHHOCTH PA3IUYHBIX OpraHU3aIlHi.

Pasznen 1. PagnoakTHBHEBIE OTXO0/IbI

OcHOBHBIC MPUHIUNBI U CTAJAUU OOpaIIeHUS ¢ PaAMOAKTUBHBIMU OTXOAaMH. MICTOUHHMKHN
pPaIMOaKTUBHBIX OTXOAOB. Kraccudukamuss pagdoakTUBHBIX OTXOJOB. XHUMHYECKUH U
PaIMOHYKIUIHBIN cocTaB 0TX0A0B. COop u nepBuyHas xapakrepuctuka PAO.
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Pa3nea 2. Texnosiorun o0padoTKu paaMoaKTHBHBIX 0TX0/10B

daxTopel, BIUAIONIME Ha BBIOOp TexHOJNOTUM oOpameHuss ¢ PAO. MwuanMm#3zanms
paaMoaKTUBHBIX OTX0J0B. OuncTka M KOHLUEHTpUpOBaHHME HU3KOAkTUBHBIX KPO
Mexannueckast obpadorka TPO. Tepmuueckne U TEPMOXMMHUYECKHE TEXHOJIOTHH O0OpabOTKH
PAO.

Pa3nea 3. Texnosiorun konauunoHuposanusi PAO

Brmouenne PAO B memenT. BrimoueHwe OTX0IOB B OUTYMBI W TOJHMMEpHI.
OctexnoBbiBanue PAO. [lpunmuns! BimoueHuss BAO B kepamuueckue marpuiibl. Kpurepuu
BBIOOpPA TEXHOJIOTUH UMMOOHIIM3AIMH PAJHOAKTUBHBIX OTXO/IOB.

Pa3nen 4. O0paneHue ¢ OpraHu4ecKUMU PaIHOAKTHBHBIMH OTX0IaMH

OO0pazoBaHue U XapaKTEPUCTHKUA OPraHMYECKUX OTX0J0B. OCOOEHHOCTH OOpalieHus ¢
oprannyeckumu otxogamu. OOpaboTKa OpPraHUYECKUX OTXOJOB. TEXHOJIOTHH TepepadoTKh
HEKOTOPBIX OPTAaHUYECKUX MATEPHATIOB, HCIIOJIb3yEMbIX B AaTOMHOHM HEPTEeTHKE.

Pa3nesn 5. TexHoJIOTHM 0YMCTKH ra3000pa3HbIX PaAN0aKTUBHBIX BHIOPOCOB

Opranuzanys BEHTWIALMOHHONM CHUCTEMBI M €€ OCHOBHBIE 3ajaud. VICTOUHUKM U
XapaKTEepUCTHKa Ta3000pa3HbIX BBIOpocoB Ha ADC. OWIBTpyIOIIME anmaparbl CHCTEM
ra3o04yucTku. CxemMbl 0uyuCcTKHU Bo3ayxa Ha ADC ¢ peakropom BBOP.

Pazgea 6. OOpamenue ¢ paIMoOHyKJINAHBIMA HCTOYHUKAMM

XapakTepUCTUKH M O0JacTh TPUMEHEHHS OCHOBHBIX PAJMOHYKIUIHBIX HCTOYHHKOB
noHHU3MpYytomero usnydeHus. UmmoOunuszanus orpadorasmux PHU B 6eron u metann. O6mas
cXeMa IMOATOTOBKH K JIOJITOBPEMEHHOMY XPaHEHUIO.

Pasznea 7. Joarocpounoe xpaneHue u 3axopoHenue PAO
[TpuHnume! 6e30macHOCTH XpaHeHHUs: 0TX0A0B. CriocoOwl 3axoporeHus: PAO.
3akiioueHue.

OdenepanpHas 1eneBas mnporpamMma  «OoOecriedeHre  SACPHOW M paguallMOHHON
6e3onacHocty B 2008 1. m Ha mepuon g0 2015 r.» — OIUII SAPh. ®denepanbubrii 3akoH «O0
oOpaleHud ¢ paJHOaKTHBHBIMU OTXOJaMH M O BHECCHHMHM W3MEHCHHH B OTHEIbHBIC
3akoHosatenbHble akThl Poccuiickoir @enepanun» Ne 190-03 ot 11.06.2011. Coznanue B
Poccuiickoit deneparnuu Exunoii rocygaperBenHon cuctembl oopamenus ¢ PAO (ET'C PAO).

4. O0beM yueOHOH TUCUHMIIIMHBI

10 cemectp
Bun yuebnoit paboThl N — B axazem.
CanHuIax Jacax
O0mas TpyA0eMKOCTb JMCIHIIIHHBI 4 144
KonTakTHas padora — ayANTOPHBIE 3aHATHS: 1,33 48
Jlexuu (JIek) 0,44 16
[TpakTueckue 3anstus (113) 0,89 32
CamocrositeanHnast padora (CP): 1,67 60
[TonroToBka K KOHTPOJBHBIM paboTam 0,56 20
CaMocCTOATENBHOE N3YUEHHUE PA3JIENOB TUCIUIUINHBI 1,11 40
Buabl koHTpOJIA:
JIK3aMeH 1 36
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KonTakTHas paboTa —[IpoMeKyTOouHas aTTeCTalus 0,4
1
[ToaroTroBka K 3K3aMeHy 35,6
Buja nToroBoro KOHTpoOJIst JK3aMeH

10 cemectp

Bun yae6HO# paboThI B saserinx | B acTpoHoM.

CAMHHUIIaX gacax

OO0uiasi TPy10€eMKOCTb AN CIUTIJIMHBI 4 108

KonTakTHas padora — ayiuTOpHbBIE 3aHATHS: 1,33 36

Jlexuuu (Jlek) 0,44 12

[IpaxTueckue 3anstus (113) 0,89 24

CamocrositesbHas padora (CP): 1,67 45

[ToaroToBka K KOHTPOJIBHBIM paboTam 0,56 15

CamocCTOsITeNTbHOE U3YUYECHHE PA3/IETI0B TUCIIUIIIIMHBI 1,11 30

Buabl koHTpOJIA:

JK3aMeH 1 27
KonTtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,3
[ToaroToBka kK 3K3aMeHY : 26,7

Buja uToroBoro KOHTpoOJIs: DK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«IIpoexkTHpoOBaHNe PAANOXUMUYECKUX POU3BOJACTB)

1. Heab QMCUMILUIMHBI - GOPMHUPOBAHUE Yy OOYYAIOIIUXCS TEOPETHYECCKUX 3HAHUU H
MPAKTUYECKUX HABBIKOB B OO0JIACTH TMPOEKTUPOBAHUS YCTAaHOBOK  PATUOXUMHUYECKHX
MIPOM3BOJICTB U YIPABIICHUS CIOXKHBIMUA TEXHOJIOTUYECKUMU MPOIIECCAMH.

2. B pe3yabrare wu3ydYeHMs JAUCHUILIMHBI O00y4YawIIWiicd MO NporpaMmme
CHEeIHATNTETA T0JIKEeH:

Obaadams CleqyOIUMA KOMIIETECHIIUSIMHU:

—  CHOCOOHOCTBIO YIIPaBJIATh JeUCTBYIOIIMMHU TEXHOJIOTHYECKUMU MPOIIECCAMH,
o0ecreunBarOIMMH BBITYCK MPOIYKIIMH, OTBEYAIOIIed TpeOOBAHUSAM CTaHIAPTOB U PHIHKA
(TTK-15);

— CIOCOOHOCTBHIO K TIPOBEACHUIO aHallM3a TEXHUYECKUX 3aJaHiil Ha MPOEKTUPOBaHUE U
MIPOEKTOB C YYETOM CYLIECTBYIOLIETO0 MEXAYHAPOJHOTO M HAIMOHAIBHOIO SAEPHOTO
3akoHonarenscTBa (I1K-18);

—  CIOCOOHOCTHIO K MPOBEACHUIO TATEHTHBIX UCCIIEIOBAHUN C IENIbI0 00eCTIeUeHus MaTeHTHOU
YHCTOTHI HOBBIX NMPOEKTHBIX pemenuii (I1K-19);

— CIOCOOHOCTBIO K Pa3pabOTKe HOBBIX TEXHOJOTHYECKHMX CXEM Ha OCHOBE pE3yJbTaToOB
HayuyHO-HccaenoBarenbckux padot (IIK-20);

— CIOCOOHOCTBIO UCTONB30BaTh CPEACTBA AaBTOMATHU3AIMH IPH TMOATOTOBKE IMPOEKTHOMN
noxkymentanuu (I1K-21);
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— CHocoOHOCTPIO K 0e30macHOMY  TNPOBENCHHMIO,  KOHTPOJIO,  pa3paboTke U
YCOBEPLICHCTBOBAHUIO ~ TEXHOJOTHMUECKUX TPOLECCOB TMOJIrOTOBKM U  pereHepamnuu
TEIUJIOHOCUTENECH  SACPHBIX ~ DHEPreTHYECKMX  YCTAaHOBOK  pa3IMYHOTO  THIIA,
o0ecreynBarOIUMI  HAZIGKHYI0O M JOJTOBPEMEHHYIO 3allUTy OKpYXKAlomeH cpeabl OT
BozneiictBus paguanuu (I1ICK 3.1);

—  CHOCOOHOCTBIO pa3pabaThIBaTh HA ATOMHBIX AJIEKTPOCTAHIHMAX MEPOTPHUSATHS IO 3aIIUTE
OKpYXKAloIlel cpeibl OT PaAMOHYKIMIOB U OLIEHUBATH JO30BYIO HArpy3Ky Ha pas3lIndHbIC
rpynnsl HaceneHus (IICK 3.2).

3uams:

—  OCHOBHBIC IPUHIIMITBI TPOEKTUPOBAHUS PATUOXUMUIECKUAX MTPOU3BO/ICTB;

— CHCTeMBI ¥ METOJAbl TPOCKTHPOBAHUS TEXHOJOTMYECKHX IMPOIECCOB W  PEKUMOB
MIPOU3BO/ICTBA;

— Ha3Ha4YeHWE, NPUHIUN JCHCTBUS W  YCTPOWCTBO  XHMHYECKOTO  00OPYIOBaHHS
HEOPraHU4eCKUX MPOU3BOJICTB.

Ymemo:

—  BBITIOJIHATH aHAIHU3 PabOTHI JEHCTBYIONIETO 000PYIOBaHUS M BRIOMPATH ITyTH MOICPHHU3AIINN
Y COBEPIIEHCTBOBAHUS 000PYIOBAHHUS;

—  BBITIOJIHATH PacueThl OMOJIOTHYECKOW 3alIUThl OT HOHU3HUPYIOIIETO M3ITyYCHHs anmnapaToB U
BBIOMPATH CIIOCOOBI 3aIIUTHI OT KOPPO3HH;

— paboTatb C HOPMATHUBHO-TEXHHYECKUMH JOKyMEHTAMH M BBIOMpaTh OOOpYJOBaHHE B
COOTBETCTBYIOIINX KaTaJloTaX U CIPaBOYHHUKAX.

Bnaoemy:

— METOJaMH OIpPE/EICHUs ONTUMAIbHBIX U PALUOHAIBHBIX TEXHOJIOIMUYECKHX PEXHMOB
paboThl 000PYIOBAHUS;

—  METOJIlaMHM KOHCTPYKTUBHOTO pacyeTra 000pyJOBAHUS.

3. Kpartkoe conepxxanue TuCUMIIIIMHBI

Pasgesn 1. OcHOBHBIE CTAAMM TNPOCKTHPOBAHUS PATHUOXHUMHYECKHX MPOU3BOACTB M
000py10BaHUSA

[IpoekTupoBanre  Kak BHJA  HHXEHEpHOM  nestenbHOCTH.  [IpoekTHO-cMeTHas
nokyMeHTalus. TexHUKO-3KOHOMUYECKOe 000CHOBAaHUE TPOEKTA.

OcHOBHBIE CTAaIUU MPOEKTUPOBAHUS PAJAUOXUMUYECKHX MPOU3BOJCTB U OO0OpPYIOBaHHUS.
Bunpl KoHCTpYKTOpPCKUX TOKYMEHTOB. O003HaUE€HUE U3JEIUNA U KOHCTPYKTOPCKHUX JOKYMEHTOB.
Copep:xaHue pa3esioB UCXOAHBIX JAHHBIX ISl IPOSKTUPOBAHUS TPOMU3BOJICTBA.

Pa3znen 2. Boi0op 1 pa3padoTka TeXHOJOTHYECKOH CXeMbl IPOU3BO/ACTBA
O6mue mnonoxenus. llociaenoBaTeNnbHOCTh Pa3pabOTKH  TEXHOJIOTMYECKON  CXEMBI.
[TpuHnHMIHanEHAs TEXHOJOTUYECKAs cXxeMa. Pa3MerieHre TeXHOJI0rH4eckoro o0opy1oBaHusl.

Pa3pgen 3. Dcku3Hasi KOHCTPYKTHBHAsI pa3pa00oTKa OCHOBHON XMMHU4eCKON anmnaparypbl
OO6mue mnonoxenus. PeakToppl, KOJOHHOE OOOpyHOBaHWE, I[€YH, TEIJIO0OMEHHOE
obopynoBanue. OCOOEHHOCTH 3CKHU3HOTO KOHCTPYHUPOBAHUS PA3IMUHBIX TPYII allapaToB.

Pa3nen 4. I'paguyeckoe npeacraBiieHue paiMOXHMHYCCKONH YCTAHOBKH
OOmue mnonoxenus. brok-cxema mnponecca. OCHOBHas TEXHOJOTMYECKass cXema
TpyOOTIPOBOJIOB U BCTPOEHHBIX PUOOPOB.

Paspen 5. I'padpuyeckue CMMBOJIBI TEXHOJIOTHYECKHX YCTAHOBOK
Boiaep:kku U3 akTyaJIbHOM HOPMAaTUBHOW JOKYMEHTALUU U FOCYJAapCTBEHHBIX CTaHIapTOB,
HCIIOJIb3YEMBIX IIPU IIPOCKTUPOBAHUM PAJUOXUMHUUECKUX IIPOU3BOJICTB.

Pa3nea 3. KypcoBoii npoekr.
BrinonHeHne KypcoBOro rnpoekTa 1o MHAUBHyaTbHOMY 33/1aHUIO. .
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4. O0beM yueOHOM THCHHMILINHBI

10 cemectp
Bubr yue6HOM paboTsl B 3aueTHBIX B akaznem.

SAMHUIIAX qyacax
OO0masi Tpy10€eMKOCTb IV CIIUTIJIMHbI 4 144
KonTakTHast paboTa — ayANTOPHbBIE 3aHATHS: 1,33 48
Jlexuunu (Jlek) 0,44 16
[IpaxTueckue 3ansrus (113) 0,89 32
CamocrositesbHas padora (CP): 2,67 96
KoHTakTHas camocrosiTenbHas paboTa 167 0,4
BrimosHeHne KypcoBOTro mpoeKkTa ’ 59,4
CaMoCTOATEIbHOE U3YYEHHUE Pa3/IeI0B IUCHUIUINHEI 1,0 36
Buabl KOHTpOJIA:
KypcoBoii mpoekT (3a4eT ¢ OlleHKOMH) + +

10 cemectp
Bzl yuebHoi paboTsl B 3auernsix | B actpoHOM.

eAMHUIIAX yacax
O0mas Tpya10eMKOCTb JUCHUILIHHBI 4 108
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHS: 1,33 36
Jlexumnm (Jlek) 0,44 12
[Tpaktuueckue 3ansatus (I113) 0,89 24
CamocrositeabHas padora (CP): 2,67 72
KonTtakTHas camocTosTeNbHAs paboTa 167 0,3
BrinosiHeHUE KypcOBOro MPOEKTa ’ 44,7
CamocCTOsITeNIbHOE U3YUYCHHE PA3/IEIOB TUCIIUILIMHBI 1,0 27
Buabl KoHTpOJIS:
3avyer + +
KypcoBoii mpoekT — 3a4eT ¢ OLEeHKOM + +

AHHOTaIUsA padoyeil NpPorpaMmbpl JUCHHILIMHBI
«DJIeKTHUBHBbIC JUCHUILIMHBI 10 (PU3NYECKON KYJIbTYpPe U COPTY»

1. Hesb AUCHMIJIMHBI — COCTOUT B (POPMUPOBAHUU (PU3NYECKON KYIbTYpBl JIUYHOCTU U
CIOCOOHOCTH HAIPaBJIEHHOTO HCIOJIb30BaHUs Pa3HOOOPA3HBIX CPEACTB (PU3MUECKON KYIbTYpPbI
U CIIOpTa, TYpU3Ma JUIsl COXPaHEHUsI M YKPEIUICHUS 37J0pOBbs, CUXO(PHU3NUECKON MOATOTOBKU U
CaMOIIOJITOTOBKU K Oynylieil mpogeccnoHaabHON AeATeNIbHOCTH, OJTYY€HHUH HaBbIKAa B OJHOM
13 BEIOPaHHBIX BUJIOB CIIOPTA.

2. B pe3yabrare Wu3yYeHHs JAUCHUILUIMHBI OOydawumiics Mo mporpaMmme
CIENUATTUTETA JI0JIKEH:
Obnadams ClenyOIUMA KOMITETEHITUSIMHU:
— CIOCOOHOCTHIO K CaMOPa3BHUTHIO, TOBBIIICHUIO CBOCH KBaIM(UKAIIMM W MacCTEPCTBa,
CIIOCOOHOCTBIO CaAMOCTOSITEIBHO TPUMEHSATh METOJIbl U CPEICTBA IMO3HAHUS, OOYUCHHS H
CAMOKOHTPOJISl JIUISl TIPUOOPETEHHMsS] HOBBIX 3HAHWM M YMEHHH B OONAaCTH TEXHUKU U
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TEXHOJIOTUM, MAaTEMAaTUKH, €CTECTBEHHBIX, T'YMAaHUTAPHBIX, COLUAIBHBIX M SKOHOMHUYECKUX
HayK, B TOM YHCJIE€ B HOBBIX OOJIACTAX, HEMOCPEACTBEHHO HE CBS3aHHBIX €O Cdepoit
npoecCHOHANTBHON  JEATETbHOCTH,  Pa3sBUTUS  COUMAIBHBIX M NPO(ecCHOHATBHBIX
komrereHimii (OK-10);

— CIIOCOOHOCTBIO HCIOJIB30BaTh METOJBI U CPENCTBA (DU3UUECKON KYIBTYPBI ISl YKPEIUICHHS
3JI0POBBSI U JOCTHKEHUS JOJDKHOTO YPOBHS TIOJIHOLEHHON COIMAIbHON U MPOQeCCHOHATEHOM
nesitenbHocTH (OK-14).

— CIOoCcOOHOCTHIO K opranu3anuy padots! moaunHeHHbIX ([1K-13).

3uamo:

— Hay4YHO-TIPAKTUYECKUE OCHOBBI (PU3NYECKON KYIBTYPHI U CIIOPTA;

— BJIMSHHE O3J0POBUTENILHBIX CUCTEM (U3UYECKOTO0 BOCIIHUTAHMSI Ha YKPEIUIEHUE 3]I0POBbS,
PO UIAKTUKY TTPO(PECCHOHAILHBIX 3a00JIEBaHUHN M BPETHBIX MPUBHIYEK;

— ¢crnocoObl KOHTPOJIS U OLIEHKH (PU3NYECKOT0 pa3BUTHS U (PU3NUYECKON MOATOTOBIEHHOCTH;

— TpaBuUJa U CINOCOObI IUJIAHMPOBAHUS WHIUBUAYaJIbHBIX 3aHATUN pa3NUYHOM 1IEJIeBOM
HaIpaBJIEHHOCTH;

— cnoprtusHble Tpaguimn MXTHU-PXTY um. /I.1. Menaeneesa.

Ymems:

— BBIIOJHATh HMHAWBHUIYaIbHO TMOJOOpaHHbIE KOMILJIEKCHl MO (DU3UYECKOH KyIbType U
Pa3IUMYHbBIM BUIAM CIIOPTA;

— OCYILECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETrO0 OpraHM3Ma M coOJoJaTh IpaBHiia
TUTHEHBI U TEXHUKH 0€30TIaCHOCTH;

— OCYILECTBJISITH TBOPUECKOE COTPYIHUYECTBO B KOJUIEKTUBHBIX (POpMax 3aHATUN QU3NUECKON
KyJbTYpPOH U CIIOPTOM;

—  BBINOJIHATH IPUEMBI 3aLUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAaXOBKU.

Bnaoemy:

— CpeacTBaMM M METOAAMHU YKPEIUIEHUS HWHAWBHUIYAJIBHOTO 3J0pOBbs, (hHU3MYECKOTro
CaMOCOBEPILIECHCTBOBAHMS;

— JIOJDKHBIM YpOBHEM (HU3UYECKOM MOATOTOBICHHOCTH, HEOOXOJMMBIM MJIsi KadeCTBEHHOI'O
yCBOEHHs MpOo(ecCHOHANBHBIX YMEHMH M HaBBIKOB B IIpoliecce OOydeHHs B By3e, Ul
o0ecrieyeHHs IOJHOLEHHONM COLMATbHOM U MNPO(EeCcCHOHAIBHOW JeATeNbHOCTH IOoCie
OKOHYaHHUs y4eOHOTO 3aBEJICHHUS;

— TEXHUYECKMMH M TAKTUYECKHMHU HaBBIKAMU B OJJHOM U3 BUJIOB CIIOPTA;

— MHCIIOJIb30BaTh NPUOOpETEHHBbIE 3HAHMA M YMEHUS B IPAKTUYECKOH JESITENbHOCTH MU
ITOBCEHEBHOM KM3HHU.

3. Kpartkoe cogep:xaHue IUCHHILTHAHBI

[IpenycMoTpeHbl MpakTUYeCKHE 3aHATUS OOy4alomierocs B  CHEHHUATUTETEe IO
mucuuiinie « Qusuueckan Kyarsmypa 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 ceM., 1o
66 yac. Bo 2 u 3 ceMecTpax), a TakKe caMOCTOsATEIbHas padoTa B 00beme 132 akana. vacos / 99
acTp. 4acoB B TEUCHHE YETHIPEX CEMECTPOB.

KonTpons ycneBaeMOCTH CTYIEHTOB BEAETCS MO MPUHATOM B  YHUBEPCUTETE
PEUTHUHIOBOM CUCTEME.

C nenplo ompeneieHHs] TPYIIbI 30pPOBbi O0y4arommxcs, B Haudaje y4eOHOro roja
kadenpa GU3MUECKOTO BOCHUTAHHS KOHTPOJIUPYET MPOXOXKICHHE CTYAEHTAMU BpaueOHOTO
KOHTpOJIS, TpPUHUMAas MEIUIMHCKHE 3aKIOYeHUss O TpyIIe 3I0pOBbs JJs 3aHITUH IO
(bu3nuecKoil KylbType U CHOPTY M3 TOPOJACKHUX MOJHKIMHUK MO MECTY KHUTEIbCTBA CTY/IEHTA,
I'TT Ne 219, MeIMUMHCKUX LIEHTPOB, HMMEIOIIMX JIMIIEH3UI0 Ha TMpPaBO MPEIOCTaBICHUS
MEJIMIIUHCKUX YCIIYT.

[lo pe3ynpTaTaM MEIUIIMHCKOTO OCMOTpa MPOMCXOJUT PaCHpeAesieHUe CTYJIEHTOB IO
y4eOHBIM OT/CICHUSIM.
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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 PA3JIUWYHbIM BHJAM cropra (MEOUIMHCKas TpyIna 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
BAYKHEHIINN MPUHIIUI 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 | Pazgea 2. /IBurarejibHbie BO3MOKHOCTH 153 108 45

YyeJIOBEKAa — 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 ABUTAaTEILHOIO 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 yae6HOI 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
CamocTosiITeIbHOE U3YUYECHHE PA3JIEIOB 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 COBPEMEHHOIl IJHePreTHKM

1. Heab AMCHUNIMHBI - IPUOOpeTeHNe CTYAeHTAMH 3HAHUI 10 OCHOBHBIM pa3jiejiamMm
(pM3MKHU ¥ YMEHUIO IPUMEHSTh UX B IPYTHX eCTeCTBEHHOHAYYHBIX AUCHHILIHHAX.

2. B pesyabTrare uU3yYeHHs] IMCHUILUIMHBI O0OydYalIMiici 1O mnporpamMmme
CHeHATUTETA 0JIKEeH:

Obnadamye CleAYOMUMH KOMIETEHIIUSIMU:
—  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;
—  NPUHLHUIIBI pelIeHns GU3NIEeCKUX 3a1a4;
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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 U paBHONEpEeMEHHOE JBW)XKeHHe. ['paduueckoe NpeACTaBICHUE IBH)KCHUE.
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. Mimnynbce Tena. 3akoH coxpaHeHus: uMIyiabca. Mexannyeckas pabora.
MomHocTh. MexaHnuyeckass SHeprusi Teja. 3aKOH COXpPaHEHHsS DSHEpPruh B MEXaHMKE.
Mexannueckue kojebaHus U BOJIHBL. ['apMoHuYeckue kosiebaHus. MaremMatnyeckuil MasiTHHUK.
[Ipyxunnsii  MaaTtHuk. [IpeBpamieHue SHepruM NpU TapMOHHYECKHUX  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. [lonstne o (a3oBbIX mepexonax. B3aumMmHbIE NpeBpalIeHUs >XUIKOCTEH U Ta3oB.
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. IlepBoe Hawano tepmoaunamuku. W ero npumenenue x
pasnuuHbIM  mporeccaM.  AnuabaTHblii  mporecc. BTopoe Hawano  TepMOAMHAMUKH.
Heobpatumocts nporieccoB B npupoje. [lonstue o BTopom Havane TepMoauHaMuKu. [IpuHimn
nercTBus TemaoBeIX aurateneit. KIIJI TermmoBeix apurareneii. MaeanpHas TennoBasi 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
«BBeleHue B MaTeprajioBe/leHUe B TEXHOJIOTHM MaTEePHUAJIOB COBPEeMEHHOM I HEPreTHKI

1. Ieau auCOMIVIMHBI - O3HAKOMJIEHHE CTYIEHTOB C BbIOOPOM MarepHalloB
000pYyZIOBaHUS M KOHCTPYKIMA XHMHKO-TEXHOJIOTHUECKUX MPOIECCOB, CBSI3aHHBIX, B YaCTHOCTH,
C TEXHOJIOTHSIMH pa3JesieHHs] W30TOTIOB M NPUMEHEHHUS IMOCIEAHUX 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  AKCIUIYaTallUOHHBIX  CBOMCTB ~ COBPEMEHHBIX KOHCTPYKLIHMOHHBIX 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 ClenyONUMA KOMIIETSHITUSIMHU:

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;

— npuHsATyto B Poccuiickoit ®enepanuu MapKHUPOBKY MaTe€pHaloOB, HNPUMEHSEMbBIX IS
MIPOU3BO/ICTBA IIPOMBILIIIEHHOTO 000pYI0BaHUS M KOHCTPYKLIUK;

—  KOPPEJSIHUI0 MEXKIY CTPYKTYpOH, CBOWCTBAMHU U YCIOBHMSIMHM SKCIUTyaTallMM MaTepHaloB,
MPUMEHSIEMBIX JUIS IPOU3BOJICTBA IPOMBILUIEHHOTO 000PYI0BaHUS U KOHCTPYKLUH.

Ymemo:

— OCYILECTBISITh HAIpaBJICHHOE H3MEHEHHE CBOWCTBA MAaTEpHUalOB, NPUMEHSEMBIX 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 CBOMCTB  MaTepualioB, NPHMEHSIEMBIX  JJIsI 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 (HEKTUBHOCTH.

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. Posib pycckUX y4eHBIX 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. O3HAKOMIICHHE C

METOJIaMH U3YYEHHS CTPYKTYpPBI M CBOMCTB MaTepHalloB.

Crpoenne marepuanoB. OCHOBHbBIE THIbI KPUCTAIIMYECKUX perieTok. Kiaccudukanums

KPUCTAJIOB MO THIAM CBS3M. AHM30TPONHsS CBONCTB KpucTayuioB. CTpoeHHE pealbHbBIX
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KpHUCTaIOB. JeeKThl peaabHbIX KPUCTAIUIOB U UX BIIMSHHE HAa CBOMCTBA METAJUIOB U CIIABOB.
CpoiictBa nucnokauuid. Kpucrammumzauus MerawioB U cmiaBoB.  CaMompou3BosibHast
Kpuctaimu3anus.  HecamonpousBoibHAas — KpucTam3anus.  AMOpQHBIE  MaTepHAIbL
Hanomatepuansl. AmnoTponudeckue mnpeBpaiieHuss MeTamioB. CTpyKTypa HEMETaUIMYECKHUX
MatepuanoB. CTpOeHHE MOJIMMEPOB, CTEKIIA, KEPAMUKHU.

CaoiictBa matepuanoB. Ilokazarenu cBoiictB. Knaccudukamnus cBoiictB. Mexanndeckue,
¢bu3nveckne, XMMUYECKUE, SKCIUTyaTallHOHHbIE W TEXHOJIOTHYECKHWE CBOWCTBA MAaTEpHUAsOB.
[lokazarenn MeXaHMYECKHX CBOMCTB, ONIpEAENseMble IpPU CTAaTUYECKUX HCIBITAHUAX Ha
pacTsiKeHue U u3ruo.

DU3NKO-XUMHUYECKUE OCHOBBI MAaTEPUATIOBEICHUSI.

OcHOBBI TeOpUHU CILIABOB. JlMarpaMMbl COCTOSIHUS CILJIaBOB. TepMUHBI U OIpEIEICHMUS.
JlnarpaMMsl — «COCTaB-CBOWCTBO.

Merammueckre MaTepHabl.

Xeneszo u crunaBbl Ha ero ocHoBe. CTanu 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 KadecTBY).
Koncrpykuuonnsie cranu. MHcTpymenTanbHble ctanu. Kraccudukanus — yriepogucTbiXx U
JIETUPOBAHHBIX CTaJed. MapKHpoBKa CTajiell MO0 XMMHYECKOMY COCTaBy. KOHCTpYKIIMOHHBIE
CTaJIM U CIUIaBbl. IHCTpyMeHTaNbHBIE CTANIN U CILIaBbl. UyryHsl ¥ TBepAbIe cIiaBbl. CBOMCTBA 1
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.
A3oTUpOBaHHE crami. Juddysmonnas wmerammzarnusa. VoHHas XHUMHUKO-TepMUYECKas
obpaboTka. IlepcnekTUBBI pa3BUTHS XHMHKO-TepMHUECKOW 00padoTku. [uddysnonnoe
yIaJeHUuEe MPUMECEH.

I[BeTHBIC METAIIIBI U CILIABBI HA UX OCHOBE.

OOw1ast xapakTepuCcTHKa U Kiaccu(UKalUs MeIHbIX cIU1aBoB. 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 KOPPO3UHU METAIUIOB. [ [pUHINUIIBI 1 METOIBI 3AIUTHI OT KOPPO3HUHU.

OcHOBHBIE TNpUYMHBI KOppo3un MeTayuioB. Ilokasarenu xopposuu. Knaccuduxanus
KOPPO3HOHHBIX IIPOLIECCOB.

Hemerannuueckue MaTepuasl.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJSIDHBIX coenuHeHuil. CTpoeHHMe M CBOICTBa
oJIMMepoB. TepMopeakTHBHBIE M TEpMOIUIACTUYHbIE MnoiauMepel. CTpoeHMe U CBOMCTBa
IJ1acTMace.

OcCoOeHHOCTH CTpOEHHUs, CBONCTBA pE3MHOBBIX MarepuaioB. Pesunsl oOriero
Ha3HAYEHUs, CIIEIHAIbHBIC PE3UHBI U 00JIaCTH UX MPUMEHEHHUS.

Jlakokpacounsie MaTepuainsl (JIKM). OcnoBable Buasl 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 M 061aCTH IPUMEHEHHUSL.

CMma3ouHble Macia, IUIACTUYECKUE CMa3KH, TBEPbIE CMa304Hble MaTepuabl. CMa304yHO-
OXJIAKJAIOIINE KUIKOCTH.

JlpeBecHbIe MaTepHabl.

Komnosunmonnsle wmarepuansl (KM). OOmas XapakTepucTHKa KOMITO3UIIMOHHBIX
MaTepHaJIoB.
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Bnusiaue o0O0nydeHuss Ha CTPYKTYpY, MEXaHHYECKHE CBOMCTBA M KOPPO3MOHHYIO
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 camocTtosiTenbHas 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 aucuumIMHbI — MpHOOpEeTEeHUE CTYJAEHTaMH 3HAHUI B 00JacTH MCHUXOJOTHUU
OpraHM3alui JESTeNIbHOCTH JIIOIed B CHCTEME «4YEJIOBEK M MalllHa», 4YeloBeKa U
poheCCHOHANBHON JEATEIHLHOCTH, Pa3BUTHE MPOPECCHOHAIBPHO BAXKHBIX KadyeCTB OyIyIIEero
CHeIHaINCTa.

2. B pesyabrare wuU3yYeHHMSs AUCUMILIMHBI O0y4YalouUIUiicsi MO mporpaMmme
CHeNHNATUTETA JOJIKEeH:

Obnadams CIEYONUMA KOMIICTCHIIUSAMHU:

— CHOCOOHOCTBIO K OIIEHKE MOCJEICTBUN IPUHUMAEMbIX OpraHU3aI[MOHHO-YIIPABIEHYECKIX
pemenuii u ux ontumuzaiuu (I11K-14);

3uamo:

— OCHOBHBIE TIICHXOJIOTUYECKHE TOHATUSA (NICUXUKA, CO3HAHWE, WHAWBUI, JHUYHOCTb,
WHIUBUAYAIbHOCTD, ICUXUYECKHUE MTPOLIECChI, CBOMCTBA, COCTOSHUS U TIP.);

— METOJIbl ICUXOJIOTUYECKUX UCCIeI0BaHU (0OBEKTUBHBIE, OMMCATEIbHbIC, ICUX0IOTHUECKOM
TTOMOIIIH);

— mpodeccnoHanbHO BaKHBIE KaueCTBa 3HAYMMBbIE 7Sl OyAyIIel CrieluaibHOCTH;

— TICUXOJIOTHYECKYIO CYIIHOCTH OOIIEHUS;

— KOHCTPYKTHBHBIE CITIOCOOBI pa3pelieHuss KOHQIUKTHBIX CUTYaIlUi;

— TICUXOJIOTHYECKHE OCOOCHHOCTH Pa3BUTHI MaJIOi COIIMATBLHON TPYIIHI (KOJIJIEKTHBA),

Ymemy:

— TPOEKTUPOBATH M MOJAJCPKUBATH MCUXOJOTHYECKU O€30TMAaCHbIE YCIOBHS JESITEILHOCTH B
CIIOHBIX CHCTEMaXx 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 CaMOPETYIHpPOBaHUS, 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 copepkaHue QM CHUIITHHBI
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  COBpPEMEHHOW ricuxojoruu. lIcuxwka 4YenoBeKa Kak CHUCTEMHOE CBOWCTBO
BBICOKOOPraHM30BaHHOM Marepuu. lIcuxonornyeckue XapakTepUCTUKU CO3HaHUs. YemoBeK BO
B3aMMOCBSI3U C OKPYKAIOIIMM MHUpPOM. YenoBeK: HHAMBHUJI, JIMYHOCTh, WHIMBUIYATBHOCTb.
Otpaciu nicuxosioru. MHxeHepHast IICUX0JIOTUS 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 €€ ICUXUICCKHUE CBOMCTBA

TemrepaMeHT U XapakTep B CTPYKType JHUYHOCTU. VICTOpHS CTaHOBIEHWS THIOJIOTUU
TEMIIEPAaMEHTOB. XapaKTepUCTUKa THUIOB TemrepaMmeHTa. lIposiBieHue TeMIiepaMeHTa B
nesitenbHOCTH. CTPyKTypa W THUIMOJIOTHSI XapakTepa. UepThl xapakTepa u ero (GopMHUpPOBaHHUE
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. Bo3pacTHbie W MHAMBUIAYaIbHBIE OCOOCHHOCTH
namsTH. [Iprempl panMoHanbHOTO 3ayduMBaHUsA. MBITIUIEHHE U ero (opMHUpoBaHUE. THIIOIOTHS
MBITIUICHHS: (POPMBI, BHJIBI, OTEpaIliy, WHIWBHUIAyaIbHbIE OCOOCHHOCTH. MBEINIUICHHE U PEUb.
Crioco0Opbl aKTUBU3AIMU MBINLUICHUS. BooOpaskeHue: BUIbI, GyHKIUMH, 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. [Icuxosornueckasi CTpykTypa BOJICBOTO akTa. Pa3BuTHE M BOCIUTAHUE CHIIBI BOJIH.

1.6. ITcuxoorus npohecCHOHATbHON ASITEILHOCTH.

YenmoBek u npodeccusi. Ctpykrypa poeCCUOHAITBHOU JIEITEILHOCTH.
[Tcuxosioruvyeckue HampaBiICHUS HCCICAOBAaHUS 4YEIOBEKa B CTPYKType NPOQeCCHOHATBHON
nestensHocTH.  IIpodeccuorpadupoBanme kak MeTOJ  U3ydeHUsT MpodecCHOHATbHON
nesATeNbHOCTH. Buapl mnpodeccuorpadupoBanus. 3amadyd TICUXOJOTHH MPOQECCHOHATBHON
nestenbHOCTH. [lcuxonornyeckue nmpu3Haku U perynaropsl Tpyaa. [Ipodeccnonanbsno BaxkHbIE
kadecTBa. KOMIIETEHTHOCTHBIN MMOXO0] B TIPO(PECCHOHAIBHON 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 Tpynaa (mepuoausanus E. A. Kimumosa). Kpusucel npodeccuoHanbHOTO CTaHOBIICHUS
(E. @. 3eep). OyHKIMOHATIBHBIE COCTOSHUS YeNlOBeKa B TpyaAe. PeryiasTopsl (yHKIIMOHATBHBIX
cocrosiHuil. Knaccudukamnus (yHKIHMOHATBHBIX cOCTOsHUHM. [lcuxomormueckuii crpecc Kak
(GYHKIIMOHATBHOE COCTOSIHUE. MeTo/ibl ypaBieHus (yHKIIMOHATBHBIMHU COCTOSIHUSMHU.

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 TEOPUN TPYIOBOM MOTUBALUU U YOBIETBOPEHHOCTH
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. Jtambl JocTiwkeHus uenu. CTpyKTypa MOTHUBALIMOHHOIO IIpOLiEcca.
Kpurepun s¢pdexruBnoctn nenenonaranus. Knaccudukanus neneid. Pazpaborka mporpammbl
peannzanuu neau. CTpaTernyeckoe iIaHupOBaHUE.

2.4. lIpodeccronanbHasi KOMMYHUKAITHS

Icuxomorust obmenusi. CoctaBHBIE AJIEMEHTHI Tporecca oOmeHus. OyHKIUU U BUABI
oOmenus. Tumbel oOmeHUs. XapaKTEPUCTUKU JIMYHOCTH, CHOCOOCTBYIOUINE YCIEUTHOCTH
oOmenus. OOmMeHn wuH(poOpManueld W KOMMYHHUKAaTUBHBIE Oapbepbl. ABTOpPHTapHas U
TUanoruyeckas kKoMmmyHukaius. O0ieHne Kak B3auMoIeUCTBUE (MHTEPAKITUS ). MeXITMIHOCTHOE
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 KOHQPUUKTOB. 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 TPYMOBOU NEATETbHOCTH. [Ipu3HaKu TpynmoBoro 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 yIIpaBIEHUYECKHE KYJIbTYPhI: 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 yueOHOH TUCUMIITIMHBI

. 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 JMCHMIIMHBI 10 Y4eOHOMY IIAHY 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
CaMOCTOSATENbHOE U3YUEHUE Pa3/IeOB IUCHUIUINHEI 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 aMcUMNJMHBI — MOBBIIIEHUE O0IIEH U PeYeBOM KyJIbTYphI CHIEIIHATIUCTA,
CIIOCOOHOTO PeaTn30BbIBaTh CBOM KOMMYHUKAaTUBHbIE TOTPEOHOCTH B COBPEMEHHOM 00I1IECTBE
Ha OCHOBE MPUHIMIOB Y(PPEKTUBHOCTH OOIICHHS, KOMMYHHKATUBHOMN 11€7I€CO00Pa3HOCTH U

KOM(OPTHOCTH, YBKEHUS K IPYTUM JIOASIM.

2. B pe3yabTaTe M3y4eHUs1 AUCHMUIIMHBI 00y4arouiicst 10 mporpamMme

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 HAy4HOTO SI3bIKa, )KaHPbl HAYYHOTO CTUJISL pe4U, 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, TE3UCHl, AHHOTAIMIO, pedepar), cieays HopMaM HaydHOU pedn;
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 JUCKYCCHM;.

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 conep:kaHue NUCHHILIMHBI

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. [IpoGrema mpecTuka ¥ MPAKTUUECKON 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 opdorpaduyaeckux
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 HEYyJa4yd, BO3MOXXHBbIE WX MNPUYUHBL. KOMMyHUKAaTHBHAs KOMIIETCHITUS
Hocutensi P — yMeHuwe CTpouTh W BOCHPHUHUMATh YCTHBIE M THUCHMEHHBIE TEKCTHI Pa3HBIX
YKQHPOB B PA3JIMYHBIX CUTYAIUsAX OOIIECHHS, TEM CaMbIM JIOCTHTaTh CBOMX IIeJiel, HE HapyIas
MPUHIIUATIOB KYJIBTYPhI, MOPAJTi, KOMMYHUKATUBHOW KOM(OPTHOCTH.

1.3. MHorooGpa3ue S3bIKOBBIX CpeAcTB. OTOOP S3BIKOBBIX CPEACTB, 00eCHEUYMBAIOIINX
5bGEKTUBHYI0O KOMMYHUKAIIMIO B ONPEJENECHHON cHUTyalluyd. TUIBl pEeueBbIX CHUTyallMil Hu
(YyHKIIMOHATBHBIE PA3HOBUJIHOCTH COBPEMEHHOTO PYCCKOTO si3bIKa. POpMBI peun (MHChMEHHas
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 Hay4yHOro TekcTta. 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,
CUHTAKCUYECKOIr0) 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. OcobeHHOCTH 0GUIMANBHO-1e710BOr0 cTuiis. [lrcbMeHHble OopMbl IeI0BON peyH.
OdunuanbHO-AETOBOM CTHJIb PEYU, €ro JIEKCHUKO-IpaMMaTH4YecKue OCOOEHHOCTH, peueBble
KJIMIIIE, €ro Pa3HOBUAHOCTH (MOJACTHIM) U cdepbl (PYHKIMOHUPOBAHUS (aIMUHUCTpATUBHAS,
MpaBoBasi, AMILUIOMAaTHYecKas), *KaHpoBoe pa3HooOpaszue. HoBeie sBieHus B oduunaibHO-
nenoBoM  crwie. JKaHpel NHCBMEHHOM J€0BOM KOMMYHMKaUMH. JIOKYMEHTBI JIMYHOIO
MOJIb30BaHMsl (3asBJICHHE, PACIUCKa, JOBEPEHHOCTh, XOJaTailcTBO, aBTOOHMOTpadus, pesrome).
CnyxebHas KOppecOHACHIINA (IeTT0BOE MUCHMO U €r0 BUJIbI, UHCTPYKIIHS).

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. Hopmamuenwlit acnekm KyJibmypbol peuu

3.1. Onpenenenue HOPMATUBHOCTU U BapuaHTHOCTU. Opdosnudyeckue HOPMbl PYCCKOTO
JTUTEPaTypHOTO si3bIKa. SI3bIKOBasi HOpMa, €€ pojb B CTAHOBJICHMH W (YHKIIMOHHUPOBAHUU
pPYyCCKOTo JuTepaTypHoro sizbika. OnpeneneHue MOHATHN KoAu(HUKAIUSI U (HAKTOp COLUAIBHOTO
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 Peuu: MPaBHIBLHOCTH BBIOOpA CJIOBa 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 KOMMYHHMKATHMBHOW CUTyalMu. VMHOS3BIYHBIE CIOBAa B COBPEMEHHOM
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
cioBooOpazoBanus. 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 ympasieHus. CoriiacoBaHue NOJUISKAIIET0 M CKazyeMoro B (opMmax ducla.
YnorpebieHue 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 PedH, NMPEUIOTOB, YaCTHUI], YIOTPEOICHHE MPOTMCHBIX
OyKB, ynotpeOieHre 3HaKOB MMPENMHAHMS B TIPOCTOM U CJIOKHOM MPEIOKEHHSIX.

Pa3nes 4. IlpaBuiia noAroToBKYM nNy0JJMYHOI0 BHICTYILJICHHUS.

4.1.I1paBusia MOATOTOBKM NYONMYHOTO BBICTYIJIEHUS — MoHoJjora. OcoOeHHOCTH
nyonMIUCTUYECKOTO CTUIsl peud. [loHsTHE yCcTHOrO myOJIMYHOTO BBICTYIUIEHUS, €0 BUABI U
oOurue TpeOoBaHMS K MOJArOTOBKE MMYOJIMYHOTO BBICTYIUIEHMSI B 3aBUCUMOCTH OT LIEIH
BBICTYIUICHHS: HH(QOPMAIIMOHHOE (M PEKIAMHOE) BBICTYIUIEHHE, NPOTOKOJIBHO-3TUKETHOE U
IpaBWjla MOJATOTOBKM  MO3APAaBUTEIbHBIX U  IMPHUBETCTBEHHbIX peued. OcobeHHocTH
aprymMeHTupymien (yoexaaromiei) peun, BUIbl yOeKTaromIe 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 yue6HOM 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
Jleximonnsle 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
«BpluncjanTeIbHAs MATEMATHKA B TEXHOJIOTHH MaTEePHAJIOB COBPEMEHHOH YHEePreTUKI)

1. Heap aUCHMIVIMHBI - JaTh CTYIEHTaM TEOPETHYECKHUE 3HAHUS M HAY4UTh
MPAaKTUYECKUM YMEHHSM WM HaBBIKAM HCIIOJIb30BAaHUS COBPEMEHHBIX MAaTEMAaTUYECKUX METOI0B
pacyeToB, pacUeTHBIX HWCCICAOBAHUM, aHalM3a, ONTUMH3AIMHA 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 MEPOTIPUATHI
o ux coBepiieHctBoBanuio (I11K-5);

3uams:

— BBIYHCIHUTEIBHBIE W QITOPUTMHUYECKHE AaCIeKThl, HEOOXOJUMbIE Ui NpPUMEHEHHUS
COBPEMEHHBIX CHCTEM KOMIBIOTEPHON MaTeMaTHKH, B YaCTHOCTH Python;

— METO/bI ¥ ITOPUTMBI JUTsl PEIICHNST 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 CHCTEM
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 HHTEPIPETAlUd M MPUMEHEHUS IOTy4aeMbIX
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.

Pasznen 1. [IKM Python u oco6eHHOCTH ero peaju3anmu JJIs pellleHus1 pacyeTHbIX 3a/1a4 B

XMMHMHU M XUMUYECKOH TeXHOJIOTHH .

Tema 1.1. OOBEKTHO-OPUEHTUPOBAHHBIMN S3BIK MPOrPAMMUPOBAHUS Python: 00630p.

Oco0eHHOCTH U CBOMCTBa 00bEKTHO—OpUEHTHPOBaHHOTO MporpamMmmupoBanus (OOIT). Co3nganue

U ucnoip3oBanue auctpubyruBa Anaconda. Hudpactpykrypsl Spyder, Jupiter, cTpykTypa

s3pika. OCHOBHBIE CTPYKTYpBI JAHHBIX (CIIMCOK KOPTEXK, OOBEKTHI) M OMEpaluyd HaJ HHUMHU.

AnroputMbl. OCHOBHBIE aJITOPUTMUYECKUE KOHCTPYKIIUHU (CJIeIOBAaHUE, BETBIICHUE, IIUKIIBI) 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 QyHkuu Python ( oOmero Ha3HaueHus, MaremaTHueckue, oOpabOTKa 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)KEHEPHBIX BbIUMCIeHUH SciPy (Momynu scipy u numpy, a Ttakxke 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 s3pike  Python. Wudopmanumonnsie MaTpuunble (yHKmuu( HOpMma,
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 BbIYMCIUTEIbHONH MaTeMaTHKU. 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
BBITNIOJIHEHUS ACUCTBUN HaJ MaTpUIaMM (CJI0XEHHE, BBIYMTAHUE, YMHOXKEHUE, 00paleHne) Ha
s3bpike Python, nHpopmanrionnsle MaTpuuHble PyHKINUN( HOpMa, OTIPEENINTENb, PaHr).

Tema 2.2. Pemenue cuctem nuHedHbIX anreOpanuveckux ypaBHenuit (CJIAY). IlocranoBka
3amaun. [lorpemnocty. MeTonbl ¢ MCHOJB30BaHUEM OOpPAaTHOM MaTpHIbI 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 pemeHuss CJIAY. BeramcnurensHas yCTOWYHBOCTH, CXOJMUMOCTH
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
JIS pa00ThI C MHOTOYJIEHAMMU.

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 TiepeMeHHoM. MHTeprnonsaunoHHbiii 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 MOTpenTHOCTH. Peanu3anus metoqoB 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.

Merton rpaauenTHoro cmycka. Meton nedhopmMupyeMoro MHOrorpaHHuka. Peanusanusi MeTo10B
B Python.

Tema 5.2 Berpoennsie metoanl SciPy. Beibop pemnarens B Moyne scipy.optimize

Bcerpoennsie metoibl SciPy, ¢dyHkunn minimize scalar, minimize.

Pa3nes 6. Anann3 n pemenne 1udgepeHuaJbHbIX YPABHEHUI YMCICHHBIMA METOJAMH
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 yueOHOM TUCHMILIHHBI

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) ‘
Bua uTOroBOro KOHTpOJIsi: 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) - - - -
JlaGopaTtopusie paboTs! (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) ‘
Buja nTOroBoro KOHTpoJIs: 3auer

AHHOTANUA padoyeil MPOrpaMMbl JUCHUIIIMHBI
«JluckpeTHasi MaTeMaTHKa B TEXHOJIOTHH MATEPHAJIOB COBPEMEHHOI IHEePTreTHKH

1. Heuapb AucuMmInMHbI - GOPMUPOBAHHUE Y CTYACHTOB CUCTEMbI OCHOBHBIX TIOHATHUH,
HCIOJIb3YEMBIX Ul IOCTPOCHUS BaKHEHUIIIMX MATEMATHUYECKUX MOJIEIEH, 1 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 TIPOM3BOJCTBA U  pa3zpalboTke
MepomnpHATHii o ux coBepiieHcTBoBanuto (I1K-5).

3nams:

— OCHOBHBIE TMOHATUS W METOJbl JUCKPETHOM MaTEMaTHKH, MaTeMAaTU4eCKMX METOJ0B
perieHus npodeccHoHalIbHBIX 3a/1ay.

Ymemo:

— TMPUMEHATh MaTeMaTHYECKUE METO/Ibl IPU PELICHUH TUTIOBBIX MPO(EeCCHOHANBHBIX 3a/ad.
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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.

MHoXecTBa, OTHOIIEHHS ¥ (QYHKIMH. 3a/laHie MHOXKECTB U OCYLIECTBIICHHE OTEpaIii
Hag HUMH. CriocoOb! 3ananwus. Onepanuu 00beIMHEHUS, TICPECEUCHUS, PA3HOCTH, JOMOJHCHUS U
JeKapTOBa MPOM3BEACHUS. AKCHOMAaTHKa TEOpUH MHOXecTB. Anredpa Kanropa. MunnMuzanus
npejacTaBieHuit MHoxkecTB. [luarpammbl Oinepa-Benna. bunapnbie oTHomeHus. CrocoObl
3ajaHus OWHApHBIX OTHOmIeHWH. CBoiicTBa OWHApPHBIX OTHOIIEHWH. Pa3zOouenus. OTHOIICHUS
SKBUBAJIEHTHOCTH U mopsinka. IlpencraBieHne n-apHbIX OTHOLIEHUM OMHapHbIMH. Auredpa
oTHomeHn. DyHkuU. WHbEKIUs, CIOpbEKIUs U OHeKIUs. Airedpanyeckue 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.

Paznen 2. DiemenTsl Teopuu rpados.

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.
Hononuenue rpada. YnaneHue u jJgo0aBlieHHWE BEpPIIMH. YJajieHHWE U JoOaBieHue peodep.
OroxnectBienne BepmuH. Pacmernnenune BepmuH. OObenunenne rpadon. IlepecedeHue
rpadoB. KommnoneHTsl cBsi3HOCTH. MocTsl. Beprinnaast u pebepHast cBSI3HOCTb. CBS3HOCTH
OpUEHTUPOBAHHBIX TpadoB. ANTOPUTM BBIYUCIEHUS CBSI3HOCTU. 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 UKL ['aMUIbTOHOBBI HUKIBI. [[1aHapHOCTh U
ykiaaka rpados. ['panu miockoro rpada. Packpacka rpados. Xpomaruueckoe uncio. ['umnoresa
yeTbipex Kpacok. JlepeBbs. Omnpenenenusa. CpoiictBa. Teopema Konu. ®dyHpameHTanbHas
cucrteMa HUKIOB. OCTOB HaMMEHBLIEIO Beca. YIOPSAJOUYEHHBIE NI€pEBbs. bHUHApHBIE IEpEBbs.
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
anreOpel.  OkBUBaJeHTHOCTh  (opmyn.  Ilpunnun  aBoiictBeHHocTH.  CoOBeEplIEHHBIE
IU3BIOHKTUBHBIE M  COBEPIICHHbIE KOHBIOHKTUBHBbIE HOpMaibHble (QopMbl. CHCTEMBI
AIIEMEHTapHBIX OyNneBbIX QyHKIMH. DYHKIIMOHATBEHO MOJHBIE CUCTEMBI 3JIEMEHTAPHBIX OYIIEBBIX
¢byukuuii. [lpumepsl ¢GyHKIMOHAIBHO TMONHBIX 0OazucoB. BakHeliine 3aMKHYThIE KJIaccChl.
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 PEeKTUBHOTO MaTEMaTUYECKOTO, IIPOrPaMMHOT0,
MHPOPMAIIMOHHOTO M TEXHUYECKOro OOecleyeHuss Ha OCHOBE METOJOB JUCKPETHOMH
MaTEMaTHKH.

Paznen 4. Ucuncienue BbICKa3bIBAHUIA.

BBenenne B MaTemaTudecKyro JIOTUKY. KpaTkue cBeaeHHs U3 UCTOPUHM MaTEMAaTHYECKOU
norukd. Ponb  MaremaTHyeckod JIOTMKM TpU  pa3paboTKe M  AKCILTyaTallud XUMHKO-
TEXHOJIOTMYECKUX cUCcTeM. PopMalbHblE aKCMOMATUYECKUE CUCTEMbl. CHMBOIIBI, BBIPa)KEHUS,
¢dopmynbl, akcruoMsl. [IpaBuiio BbIBOJIA, HEOCPEICTBEHHOE CIIEJCTBHE, BBIBO, TeopeMa. Jloruka
BbIcKa3biBaHui. Jlornyeckuit BeiBoA. Akcromsl. [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 Tabmun. CekBeHuuu [enmena. Moaens mupoB Kpumke. Meroa 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. OOnacte neiictBus kBaHTtopa. CBOOOIHBIE U
CBsI3aHHbIE IlepeMeHHble. VIHTepnpeTaly, paBHOCHIBHOCTh. PacniosHaBaHue 001€3HaYMMOCTH.
[Ipobnema pazpemuMocTH. AKCHOMBI M TIpaBWJIa BBIBOJA MCYHCICHHS IMpEeIuKaToB. Teopema
nenykuuu. HenpoTuBopeuMBOCT, M IOJIHOTA. BblHECEHHE KBAaHTOPOB U IMpeABapeHHas
HopMasibHast Qopma. CKylneMOBCKHE cTaHAapTHBIE (opMbl. DpOpaHOBCKMI YHHBEPCYM U
teopema DpoOpana. [logcranoBka u yHudukamnms. Metos pe3osroiuii u ero nojgHora. CtpaTeruu
Merona pe3ontonuil. Jlu3broHkTel XopHa. [IpuHLIMI JIOTMYECKOro IpPOrpaMMHpPOBAHMUSL.
Heuerkne MHOxecTBa. Hewerkas mnoruka. llosBienme m cyrs HedeTkocTH. Popmanmsanus
HedyeTkocTH. DYHKIMS NpUHAUIeKHOCTU. JIMHrBHCcTHYecKkas mnepeMeHHasd. Ornepauuu HaJ
HEYETKMMH MHOXecTBamMu. Heuerkas apudmeruxa. Meroasl aedaszzuduxanuu. Heuerkue
oTHomeHus. CTaHJapTHblE HEYEeTKHe Jiornyeckue ornepanuu. Hewerkuil BbiBoA. CreneHu
HMCTUHHOCTH U CTEIIEHU YBEpEHHOCTU. HeueTknii aHanor MeToaa pe30JIroLni.

Paznen 6. Koneunbie aBTomatrbl, MammHbl Tbhilopunra-Ilocra, cioxHOCTH
BbIYMCJICHHH.

DOnemeHTHl TeopuH aBTOMaToB. [loHsATHE aBTOMaTHOrO MpeodpazoBaHusl HHGOPMALIUU U
KoHe4yHoro aBromata. CriocoOrl 3a1aHusi aBToMaTtoB. ABToMatel Muiu u Mypa. [Iporpammuas u
anmapaTHas pealu3alus aBTOMAaToOB. DKBUBAJIEHTHOCTh U MUHUMH3ALMS aBTOMAaToB. MalinHel
Trropunra-Ilocra. @opmanuzanusi NOHIATUS aIropuT™Ma M (GopMaibHbIE MOJEIU aJTOPUTMOB.
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 CIIOKHOCTh, IMOPSIOK CIOKHOCTH, CJIOXHOCTh B
CpeIHEM M B XyAllIeM ciydae. TpynHopaspemumsble 3agadd. HenerepmuHupoBaHHAs MallvHa
Teropunra. Kmaccet P u NP. NP-monssie 3amaun. NP-moiaHOTa TIpOOIeMBbI BBITIOJIHUMOCTH
dbopmya TOTHKK BBICKa3biBaHW. O030p MPHIIOKEHUN MaTeMaTHYECKOUW Joruku. HampasneHus
WCIIOJIb30BAHUS amapaTa MaTeMaTHYeCKOW JIOTUKM B 3a/JayaxX MPaKTUYeCKOW HHOOPMATHKU.
Crneuudukanus ©  BepupHUKaus  MNPOrpaMMHO-ANMNAPATHBIX  MPOEKTOB,  JIOTMYECKOE
MIPOrpaMMUPOBAHKE, TOCTPOCHUE OHTOJIOTUM, S3bIKU OOIICHUS WHTEIIEKTYJIbHBIX 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
JIACIIMILTUHBI
Bua konrpoJs - 3auer + + + +
Bua uToroBoro KOHTpoJIsi: 3auer
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Beero Cemectp
Bup yae6HOM 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 MEHEKMEHTA 1 MAPKETHHIA B TEXHOJOTHU MATEPHATIOB COBPEMEHHOM
JHEPreTUKm?

1. Heap aMCHUIVIMHBI — TIOJYyYEHHE CHUCTEMbl 3HAHUW O 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUS TIPEANPUITHI B CHCTEME HAIIMOHAIBHOW SKOHOMHKH, MPEICTABICHUMA B
obmacTh  MEHEIKMEHTAa 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 JOJI/KEeH:

Obnadams CIEyONUMA KOMIIETCHITUSIMHU:

— CIMOCOOHOCTHIO K opranu3aiuu padboTsl moqunHeHHbIX (ITK-13);

— CIIOCOOHOCTBIO K COCTABJICHUIO W aHAIM3y OM3HEC-IUIAHOB pa3pabOTKU M BHEAPEHUS HOBBIX
TEXHOJIOTMYECKUX MPOLIECCOB, OOpaleHusl ¢ 00beKTaMU MPOohEeCCUOHATBHON IS TEIBHOCTH,
BBIITYCKA U peain3allii KOHKYPEHTHO criocoOHoi mpoaykiuu (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:

— COCTaBIISITh 3asBKU Ha 000PYIOBAHUE;

— pa3pabaTbiBaTh TEXHUYECKYIO TOKYMEHTAIIUIO;

— TMPUHUMATH YIPABJICHUECKHE PELUICHUS U OPraHU30BbIBATh UX BBIIIOJIHEHUE;

— coOupatb, 00pabaTeIBaTh M UCIIOJIE30BAThH YIIPABICHUECKYIO HHGOPMAIIUIO;

— paboTaTh C YIOpaBJICHYECKON JOKyMEHTallMed, TOJIb30BaThCsS 3aKOHAM, HOPMaMH U
MpaBUIIaMU A IMUHUCTPATUBHOM JI€SITEILHOCTH;

— 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 IIEPCOHAIIOM;
- 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 ycmexa JesTeIbHOCTH, CYIIHOCTh U COJEp)KaHHue
yIpaBJICHUS, MECTO TEOPUHM YIPABICHHS B CHUCTEME COBPEMEHHBIX 3HaHMMW, cnenuduka
YIIPABJICHYECKON JIESTENPHOCTH, COBPEMEHHBIE NpOOJIeMBbl yrpaBieHus. [eHesnc Teopuu
YIpaBJEHUS: YIPABIECHYECKHE PEBOJIOLNH, BO3HUKHOBEHHME 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
ynpasneHus. Crucrema ynpaBlIeHUs: MOHSATUE CUCTEMBbI YIPAaBIIEHUs, paclpeaeiaeHie QyHKINH,
MTOJIHOMOYUH U OTBETCTBEHHOCTH, MPUHIUIBI IOCTPOSHUSI CCTEM yrpasieHus. LlenTpanu3zanus
U JIeleHTpaNu3alus yIpaBJIeHUs, JEJIETMpOBaHUE IOJHOMOYMI B Ipoleccax yIpaBJICHHUS.
OpranuzanvoHHasi CTpykTypa U ee BuAbl. OCHOBHBbIE 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
LeJenojaraHue B YIPaBJICHUM: pOJIb L€ B OpPraHU3allMM U OCYILIECTBICHHHM IPOIIECCOB
yhpaBieHus, Kiaccuukanus Lernei, MOCTPOCHUE JepeBa IlieJeil; coueTaHue pasHooOpasus
nesed M (PyHKIMH MEHEDKMEHTa; CUCTeMa YIPABJICHUS IO IENsAM; CTpaTerus M TaKTUKa
ynpasieHus. CylHOCTb, 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; MCTOYHMKH BJIACTH B YIPaBJICHUU
OpraHM3alueil; MapTHEPCTBO B IPOLECCaX MEHELKMEHTA. JIMIepcTBO M CTWIb YIPAaBIICHHUSA:
nporecchl  (DOPMUPOBaHHMSI U OCHOBHBIE COCTaBJSIOIIME JIMAEPCTBA, (opMajibHble U
HedopMalibHbIe (DAKTOPBI JIUACPCTBA, MPOSBICHUE JIMACPCTBA B CTHIIEC YIPABICHUS, TCHICHIIMS
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, (akTopbl (OPMHPOBAHUS MOTHBOB TpPYJa; MCIIOJIB30BAaHHE
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 TPYI, B3aUMOJICHCTBUS B IPyIIe U B OpraHU3alMu;
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, IPOUCXOXKAECHNE U CYILIHOCTh MapKETHUHIa, eI MapKeTuHra. OCHOBHBIE IPU3HAKU
MapKETHHIOBOro CTWis ympasieHusd. Konuenmuu mapketuHra. OCHOBHbIE BHIBI MapKETHHIA.
MapkeTuHroBas cpeza.
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3.2 Kommiekc mapketuHra. OCHOBHbIE MapKETHHIOBbIE MHCTPYMEHTHI. CojlepikaHue U
mporecc 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 yacax
OO0uiasi 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
CaMOCTOSATENBbHOE U3YYEHNE Pa3/IeI0B JUCIUIIINHBI ’ 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 PeryJiMpOBaHUs U YIPaBJIeHHs KA4eCTBOM B TEXHOJIOTHHU
MAaTepPHaI0B COBPEMEHHOI IHEePreTHKN»

1. leap AUCHMIUIMHBI — TIOJYYCHUE CUCTEMbI 3HAHUN OO yIpaBIICHMH Ka4eCTBOM Ha
NPEINPUATHIX B CHCTEME HAIMOHAJIBLHOW SKOHOMHKH, BKJIFOYAsh METOJOJOTHUYECKUE OCHOBBI U
3aKOHOMEPHOCTH YIIPABJICHUS KAueCTBOM B YCIOBHSX PBIHOYHOW SKOHOMHKH W BHEAPCHHE
pe3yJIbTaTOB HAYYHO-TEXHUYECKUX M IMPOEKTHO-KOHCTPYKTOPCKUX pa3padOTOK B peajbHBIM
CEKTOP SKOHOMUKH.

2. B pe3yabrare wu3y4eHusi AUCUMILIMHBI O0y4yalumiicsi 1O MNporpamme
CHEHATUTETA 0JI/KEeH:

Obnadams CleAYOMUMH KOMITIETEHIIUAMU:

— CIOCOOHOCTHIO K opranu3anuu padots! noqunHeHHbixX (I1K-13);

— CHOCOOHOCTBIO K HCIIOJIb30BAaHUIO COBPEMEHHBIX CHCTEM  YIPaBJIEHUS KayecTBOM
NPUMEHUTENBHO K KOHKPETHBIM YCIOBHSM IIPOM3BOJCTBA HAa OCHOBE MEXIYHAPOJHBIX
crannaptoB (I[1K-16);

— CHOCOOHOCTBIO K COCTABJICHMIO U aHAIM3y OM3HEC-TJIAaHOB Pa3padOTKU M BHEIPEHHUS HOBBIX
TEXHOJIOTHYECKUX MPOIECCOB, 0OpalieHus ¢ 00beKTaMH Mpo(pecCHOHATBFHON 1eATeTbHOCTH,
BBIITyCKa U pean3alii KOHKYpeHTHO crocoOHoi npoaykuuu (I1K-17).

164




3uams:
— TPUHIMIB COCTABJICHUS TEXHUYECKOW JOKyMeHTanuu (rpadukoB 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 IPUHATHS U PEATH3alNN YIPABICHUECKUX PEIICHUH.
Ymemo:
— paspabaTbIBaTh TEXHUYECKYIO JOKYMEHTAIIHIO;
— TPUHUMATH YIPABICHYECKHE PEIICHHUS U OPraHU30BBIBATH MX BBHIIIOJIHECHNUE;
— coOupatb, 00pabaThIBaTh TEXHUUECKYIO HH(OPMALINIO;
— paboTath ¢ YIOpaBJIEHYECKON JIOKyMEHTallMeHd, I0JIb30BaThCAd 3aKOHaM, HOpPMaMH 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 yd4acTBOBATh 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 ypaBJ/ieHUs] KAa4eCTBOM HA MpeANPUATHH

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 3HAHM,
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€HUs KAaueCTBOM: IOHSATHE CUCTEMBI YIIPABIICHUS,
pacnpenenenue (QyHKUIWU, MOJTHOMOYMN U OTBETCTBEHHOCTH, MPHUHIIUIBI MOCTPOCHUS CHCTEM
YOpaBJi€HUsT KadyecTBOM. LleHTpanmuzauuss W ACLEHTpaau3alus YIpaBICHUs, JEJIErMpOBaHUE
MOJIHOMOYUN B TIpoleccax yrpaBieHHs KadecTBOM. OcCHOBHbIE NOHSATUA 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
OpraHMu3alii U OCYIIECTBICHUH IMPOIECCOB YIPaBICHUS, KIaCcCH(pHUKAIUS IIeNied, MOCTPOCHHE
JiepeBa 1eNeii; coueTanue pasHooOpasus ueneil 1 GyHKIui MEHeIKMEHTA; CUCTeMa yIIPaBICHHS
MO ILeJIAM; CTpaTerusi U TaKTUKa yIpaBieHus KauyecTBOM. CyIIHOCTb, MPUHUUIBI U METOMbI
rianupoBanus. [Iporecc BeipaboTku cTpareruu. opmbl TEKyIIEero MIaHUPOBAHUS YIIPaBICHHUS
KauecTBOM. BHelpeHue pe3ylbTaToB HAaydyHO- TEXHUYECKUX U MPOEKTHO-KOHCTPYKTOPCKHUX
pa3paboToK B peanbHbIN CEKTOP SIKOHOMUKHU.

2.2 Texuonorus pa3paOOTKH ¥ TNPHUHATHS yOpaBleHYEeCKHX 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. YnpasJieHne nepcoHanom

2.3 Baactb B cucreme ynpanieHus. JIMIepCTBO W CTWIb ynpaBJjeHusi. OTHOIIECHUS
BJIACTU B CUCTEME YIPABJICHUS: MOHITHE U TUIIOJOTHUS BJIACTU; BJIACTh U aBTOPUTET MEHEXKEPa;
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NpU3HAKH, (PAKTOPBI M TPOSBICHUS HEYNPABISIEMOCTH; WCTOYHHKH BJIACTH B YIPABJICHUH
OpraHu3alnuei; NapTHEPCTBO B IPOLECCaX MEHEHKMEHTA. JIMAepcTBO M CTUIb YIPaBICHUSA:
nporecchl  (DOPMUPOBAHHMSI ¥ OCHOBHBIC COCTaBJSIOIIME JUAEPCTBA, (opManbHbIE U
HedopMasibHbIe (aKTOPBI JUACPCTBA, MPOSBICHUE JTUAEPCTBA B CTHIIC YIPABJICHUS, TCHACHLIUS
Pa3BUTUS CTUJIS 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 MEHEHKMEHTa; (akTopbl 3PPEKTHBHOCTH MOTHBALIMU; COBPEMEHHBIC
KOHLENIMK MOTHBauuu. ['pynmnoBas JuHaAMMKa M KOH(IUKTBL: poJib IPYNNbl B MOBEIECHUU U
JeSITEIbHOCTH 4eJIOBeKa, (JOpPMUPOBAHUE IPYIII, B3aUMOACUCTBUS B TPYIIIE U B OpraHU3aluM;
BO3HMKHOBEHUE, NPOSBICHHE M PA3HOBUIAHOCTH KOHQIMKTOB, BIUSHUE KOHQUIMKTOB 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 camocTosTeNnbHas paboTa 71 0,15
CaMOoCTOATETbHOE U3YUEHHUE Pa3/IeOB IUCIUTUIUHEI ’ 56,85
Buja nToroBoro KOHTpoJIs: 3auer

AHHOTanusA padoveil MPOrpaMmbl JUCHUTITHHBI
«IIpumMeHeHne PAIMOHYKJINA0OB B HayKe, TEXHUKE U MeAUIIUHE)

1. Heap mucuumimHbl — (GOpMUPOBaHHE y OOYYAIOIIMXCS COBPEMCHHBIX 3HAHUH B
obmactu OCHOBHBIX c(ep TNPUMEHEHHUS PaJIUOAKTHBHBIX H30TOIIOB, MOHUMAaHHSI
TEXHOJIOTHYECKUX TMPOILECCOB HX TMPOU3BOJCTBA W AKOHOMHUECKOW I1€1eco00pa3HOCTH
WCIIOJIb30BAHUS SACPHBIX TEXHOJIOTHIA.

2. B pesyabrare wu3yyeHWsi AUCHUIUIMHBI O0YyYalOIIWiicsl 1O TporpamMme
CIENUATTUTETA JI0JIKEH:

Obaadams ClenyOIUMHA KOMITETEHITUSIMHU:
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—  CHOCOOHOCTBIO OCYILECTBIIATH TEXHOJIOTHUECKHUH MPOIECC B COOTBETCTBUHU C PErJIaMEHTOM U
UCIIOJIb30BAaTh  TEXHUYECKUE CPEICTBAa Ul U3MEPEHUS OCHOBHBIX  IIapaMeTpOB
TEXHOJIOIMYECKOI0 IIpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

—  CHOCOOHOCTBIO aHATU3UPOBATh TEXHOJOTHMUYECKUH MPOIECC, BBISBIATH €r0 HEIOCTATKU H
pa3pabaTbIBaTh MEpONPUSATHS 10 ero coBepuieHcTBoBanmio (I1K-3);

3uams:

— CBOWCTBa (SA€pHO-PHU3UUECKUE M XUMHUYECKHE) PAaTUOHYKIUAOB, OOYCIIOBIHMBAIOUINE HX
MpUMEHEHHE B HAYYHBIX, MEIUIIMHCKUX, OMOJIOTUYECKUX U TPOU3BOJCTBEHHBIX LIEIISIX;

— OCHOBHBIE TEXHOJIOTUH MOIY4YEHUS UCKYCCTBEHHbBIX PaJIMOHYKIINJIOB;

— 0MOJOrMYecKoe AeCcTBHE HOHU3UPYIOIUX U3IydeHUH (MIPSMO€E U KOCBHHOE);

—  OCHOBHBIE 00J1aCTH MPUMEHEHNS KOHKPETHBIX PaJHOHYKIUIOB;

Ymemy:

— TPUMEHSTH JEHCTBYIOLIME POCCUIICKME HOpPMaTHBHbIE JOKYMEHTHl B  00JacTu
paauamoOHHON | siIepHOM 6€30MacHOCTH;

— paboTaTh ¢ HAYYHOU JIUTEPATYypOH;

—  OLIEHUBAaTh YPOBEHb PAJAUALMOHHON OMIACHOCTH.

Bnaoemy:

— HAay4yHOM W TEXHUYECKOW TEPMHUHOJOTHEW, COBPEMEHHBIMH METOJAMU IIOJyYEHHs,
00paboTKK U UHTEPIPETALMU HAyYHON MH(pOpMaLUy;

— MeTOoJaMH pacueTa HaKOIUICHHUS PaJMOHYKIHIOB B Mpoliecce paboThl SIIEPHOTO PeaKkTopa,
YCKOPUTEISI, U30TOMHOTO TeHepaTopa.

3. KpaTkoe conepxxanue JUCHUATNIINHBI:
Pasznen 1. [losryyenne u siiepHO-(pU3HYECKHE CBOWICTBA HCKYCCTBEHHBIX PAMOHYKJIHI0B

Brenenue. OTKpbITHE HCKYCCTBEHHOM PaIMOAKTUBHOCTH. SepHO-PU3NIECKHe CBOMCTBA
HMCKYCCTBEHHBIX PAaJUOHYKIIUJIOB, OTIUSAYUS OT CBOMCTB IPUPOJHBIX paauOHYKINAOB. [lepBbie
CIIy4ar0 MPUMEHEHHSI HCKYCCTBEHHBIX PAaJUOHYKIUIOB B MEIWIIMHE, MCTOPUYECKAs CIPABKA.
[Ipon3BOACTBO NCKYCCTBEHHBIX PAJUOHYKINIOB B Poccun u B Mupe.

PannoaktuBHbie m3mydeHus (o, B, y-m3mydeHus, anmekTpoHbl BK u oke-31nexkTpoHsl):
SHEprusi, MPOHUKAIOIIAsl CTIOCOOHOCTb.

UccnenoBatenbckue siaepHble peakTopbl. OCHOBHBIE OTIIMYMS OT 3HEPreTUUYECKUX
YCTaHOBOK. PeakTopHble paJuOHYKJIHUIBI: OCKOJOYHbIE W TOJYyYEHHBIE [0 pPEaKLHH
paaualMoOHHOTO 3axBaTa HeHTpoHa. Pacuer 0OMy4YeHHOW «TOHKOW» MUIIEHH. SnepHO-
(uznyeckue cBOMCTBa peakTOPHBIX paauoHyKiIna0B. Meron Ciinapaa-Yaamepca.

[lonyyeHue HCKYCCTBEHHBIX PAJUOHYKIUIOB B YCKOPUTENISAX 3apsDKEHHBIX YacTHLL.
Beixon «rosictoii» MumieHu. XapakTepUCTUKH COBPEMHHBIX LUKIOTPOHOB JUIsl MPOU3BOJACTBA
MEJIULUHUHCKUX PAJUOHYKIUIOB.

Pasnen 2. [IpumeHeHHe HCKYCCTBEHHBIX PAJANOHYKIH/I0B

HckyccTBeHHBIE pPAaJMOHYKIHMBI B KAueCTBE MATEPUHCKUX B PaJIUOHYKIUJHBIX
reHeparopax. XapakTepuCTKU U30TOIHBIX T€HEPAaTOPOB U CBOKMCTBA JOUEPHBIX PATUOHYKINIOB.
Pacuer pannoHyKIMAHOTO TeHEepaTopa.

MeTton pamuoakTUBHBIX HHAWKATOpOB. Mcrtopust oTkpeiTus. [IpuMenenue B Ouonoruu,
MEJUIIMHE W HAayYyHBIX HcclenoBaHusx. CHHTE3 OpraHOTPOIHBIX paauodapmmpenaparoB Ais
PAaOMOHYKIIMION TUATrHOCTKH U TEPAIUU.

IIpumenenue y-usnydeHus. IIpuHOMD NEHCTBHUS Y—IYIIKH W Y—HOXa I JIy4eBOH
Tepanuu. Hepaspymaromuii KOHTpOJb KauecTBa u3Aenuil (y-IeeKTOCKOMHUsS, WHINKATOPHI
YPOBHS W TOJIIMHOMEPHI). SnepHo-usnyeckue cBOWCTBA Y-U3iIydaTeled W 00IacTH WX
npumenenus (“Co, 'Cs, "’Ir, Eu, ""Tm, 7°Se, '"Ce). Tm-170, xak albTepHAaTUBHBI
HMCTOYHHK Y-U3Ty4EHUs] PEHTT€HOBCKOTO CIEKTpa.

HeiTpoHHO-aKTHBAalMOHHBIN aHAJIN3, UICTOYHUKU HEUTPOHOB. PannanmoHHbie
TEXHOJIOTHH. PaMalinOHHO-XUMUYECKasi TEXHOJIOTHSI: MaTEPHAIIbI «C MAMSThIO», BYJKaHU3ALUS

167



Kay4yKy, HoJauMepu3anus u 1p. PanruoHykinnaHble HCTOYHUKHY TEIia U dJIEKTPOIHEPT UM,
PUTOI'n B xocMOCe U IPUMEHSIEMBIE B HUX PaJAHOHYKIUIBI.

4. O0beM yueOHOM THCHHMILINHBI

10 cemectp
By yaebHoit paboTsr B 3auernbix (B akamem.
CAMHUIAX  [dacax
OO0masi Tpy10€eMKOCTb AU CHUNIIMHBI 4 144
KonTakTHast paboTa — ayAuTOpPHBIE 3aHATHUS: 1,34 48
Jlexuuu (Jek) 0,45 16
[IpaxTnueckue 3anstus (113) 0,90 32
CamocrositesabHas padora (CP) 2,66 96
[ToaroroBka u Hanucanue pedepara 0,83 30
CamoCTOsITeNIbHOE U3YUYECHHUE PA3/IeNIOB TUCIUTLIINHBI 29,8
KonrakTHas camocrositenbHas padboTa 0,83 0,2
[ToaroToBka K KOHTPOJBHBIM paboTam 1,0 36
Buabl koHTpOJIA:
3ager +
Bua uTOroBoro KOHTpoOJIs: 3auer
10 cemectp
Bup yueOHo#t paboTe B 3auerHbIxX |B actp.
eIMHULIAX  |4acax
O01mas Tpy10eMKOCTb JUCUMIIJIMHBI 4 108
KonTakTHasi paboTa — ayiuTOPHbIE 3aHATHUSA 1,34 36
Jlexuunu (JIek) 0,45 12
[Ipaktrueckue 3ausarus (I113) 0,90 24
CamocrositesbHas padora (CP) 2,66 72
[ToaroroBka u Hanucanue pedepara 0,83 22,5
CaMocToATENbHOE U3YUEHUE PA3/IETI0B JUCIUILINHBI 22,35
KoHTtakTHas caMmocTosTeNbHAs paboTa 0,83 0,15

[ToaroroBka K KOHTPOJIBHBIM paboTam 1,0 27

Buabl koHTpOJA:

3aver +

Bua uToroBoro KOHTpoJIs: 3auer
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AHHOTAI U padoyeil MPorpaMMsbl AU CHUILJIMHBI

«MOI[CJ'II/IPOBaHHe XHMHUKO-TEXHOJOTHYECCKHUX MPOUECCOB B TEXHOJOTHU MAaTECPHAJIOB
COBpeMeHHOﬁ IHEPreTUKUN>

1. Heab aucuMmauHbl — npuoOpeTeHHe 0a30BbIX 3HAHMM IO OCHOBHBIM pa3jienam

Kypca, a TaKKe yMEHUH M TPaKTUYECKHMX HABBIKOB B O0O0JACTH MOJIEIUPOBAHUS XUMHUKO-
TEXHOJIOTUYECKHUX MPOILIECCOB, UCIOJIb3YEMbIX MPU PELICHUM HAaYYHBIX M MPAKTUYECKUX 3a7au
CTYJIEHTaMH BCEX CIIEHUAIBHOCTEN.

2. B pesyabrare ocBOeHMS IMCHUILUIMHBI O0y4Yaluuiicsi 10 Hporpamme

CIICHMAJIUTETA JOJKECH:

Obnadams ClenyOUMMHA KOMIIETEHITUSIMU :

CIOCOOHOCTBIO K PEHICHUIO0 TPO(PECCHOHATBHBIX MPOM3BOJCTBEHHBIX 3a/1a4, BKIIOYAIONIHX
pa3paboTKy HOPM BBIPAOOTKHM M TEXHOJIOTHYECKMX HOPMATHBOB PACXOJOBAHHS CHIPHS,
MaTepHaioB " HHEPreTHYECKUX 3arpar, COBEpPIIICHCTBOBAHUE KOHTPOJIS
TexHoJioruueckoro mnporecca (I1K-2);
CIOCOOHOCTBIO aHATM3UPOBATh TEXHOJIOTHMUYECKHIA TPOIECC, BBISBISATH €T0 HEAOCTATKH U
paspabaTheIBaTh MepONpUATHSI 110 ero coBepmencTBoBanuto (I1K-3);
CMOCOOHOCTBIO TIPUHUMATh KOHKPETHOE TEXHUYECKOE PEIICHHE C y4eTOM OXpaHbl TPyAa,
paauamoHHOM 0€30MacHOCTH U OXpaHbl OKpyKarotiei cpenst (ITK-4);
CIIOCOOHOCTBIO K aHaJiM3y CHUCTEM aBTOMAaTH3allid MpPOU3BOJCTBA M  pa3paboTke
MeponpHATHii o ux coBepiieHcTBoBanuto (I1K-5);
CIIOCOOHOCTBIO K  pa3paboTKe  IUIAaHOB M MpOrpaMM  MPOBEIEHUs  Hay4dHO-
HCCIIEIOBATENIbCKUX Pa3pabOTOK, BHIOOPY METOJOB U CPEICTB pELIEHUS HOBBIX 3a7ad
(IIK-9);
CIIOCOOHOCTBIO CaMOCTOSITENIbHO ~ BBINOJHATH ~ HUCCIIEJIOBAaHUS € HCIIOJIb30BAHUEM
COBPEMEHHOM  ammapaTypbl ¥  METOJOB  HCCIeAOBaHMS B  oOmactu  OOBEKTOB
poheCCHOHANBHON JEATENHHOCTH, TPOBOJIUTH KOPPEKTHYIO OOpabOTKYy pE3YJIbTaTOB W
yCTaHaBIMBaTh afekBaTHOCTH Mojeneit (ITK-10);
TOTOBHOCTBIO HCIIOJIb30BaTh METOJAbl OLIGHKHM pHUCKa U pa3pabarbiBaTh MeEpbl IO
obecrieueHni0 0e30MacHOCTH pa3pabaThIBaéMbIX HOBBIX TEXHOJOTUH oOpaileHus ¢
o0bekTamu npodeccrnonansroit aestenbHocTr (ITK-11);
CIOCOOHOCTBIO MPE/ICTABIATh PE3yJAbTaThl HCCleNoBaHUsA B (opMax OT4YeTOB, pedeparos,
nyonuKamuii W MyOJWYHBIX OOCY)KICHHH, CIOCOOHOCTH (DOPMYITHPOBAThH MPAKTHYCCKUE
PEKOMEH/IAIMH T10 UCII0JIb30BAHUIO PE3y/IbTAaTOB HAYYHBIX HccienoBanuit (I11K-12);
CIIOCOOHOCTBIO K HCIOJb30BAaHUIO COBPEMEHHBIX CHUCTEM YIPABICHUS KadueCTBOM
MPUMEHUTENFHO K KOHKPETHBIM YCJIOBHUSM IPOU3BOJICTBA Ha OCHOBE MEXKIYHAPOJIHBIX
crangaproB (ITK-16);
CIIOCOOHOCTBIO K TPOBEACHUIO aHallM3a TEXHUYECKHX 3aJaHWil Ha MPOEKTHPOBAHHE U
MPOEKTOB C YYETOM CYHIECTBYIOLIETO MEXIYHAPOJHOTO W HAIIMOHAIBHOTO SIIEPHOTO
3akoHoarenbcTBa (ITK-18);
CMOCOOHOCTBIO K MPOBEAECHUIO MATEHTHBIX UCCIIEIOBAHUH C L1ebl0 00ecrieyeHns aTeHTHON
YHCTOTHI HOBBIX NMPOEKTHBIX pemenuii (I1K-19);
CMOCOOHOCTBIO K DPa3pabOTKE HOBBIX TEXHOJIOIMUYECKMX CXEM Ha OCHOBE pEe3YJIbTaTOB
Hay4yHoO-HcciaenoBarenbckux padot (I1K-20);
CMOCOOHOCTBIO HMCHOJIb30BAaTh CpPEACTBA ABTOMATH3allMM MpPH TMOATOTOBKE MPOEKTHOM
noxymenTaruu (ITK-21).

3namo
METOJBI  TOCTPOCHHS]  OMIUPHUYECKUX  (CTATUCTUYECKUX) M (PUIUKO-XUMHUECKUX
(TeopeTHuecKuX) MOJIeNIe XMMHUKO-TEXHOJIOIMUECKHUX MPOLIECCOB;
METO/bl HICHTH(PHUKAIMN MaTEeMaTHYEeCKUX OIMUCAHHM TEXHOJIOTHUYECKUX MPOILIECCOB Ha
OCHOBE DKCIIEPUMEHTAIbHBIX TaHHBIX;
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— METOJbl  ONTUMHU3AIUUA  XUMHUKO-TEXHOJIOTMYECKMX  MPOIECCOB C  MPUMEHEHUEM
SMIUPUYECKUX U/UITH (PUZNKO-XUMHUUECKUX MO/IEIICH;

Ymemso
— TPHUMEHSTh W3BECTHBIC METOJbI BBIYHCIUTEILHON MAaTeMAaTHUKH H MaTeMaTHYeCKOU

CTaTHCTUKH JUISl PEIICHHS] KOHKPETHBIX 3a7ad pacueTa, MOJCIUPOBAHNUS, UICHTU(DUKAIINHA 1
ONTHUMH3AIMA TIPU  HCCICAOBAHWW, MPOCKTHPOBAHWHM U  YIPABICHUHM IPOIECCaMU
XHUMHYECKON TEXHOJIOTHUH,

— WCIOJIb30BaTh B CBOCH MPAKTUYECKOW JICSATCIBHOCTH JUIS JOCTHOKCHHS JTUX IIelieh
M3BECTHBIC TTAKETHI IPUKIIAHBIX POTPAMM.

Bnaoemyo
— METOJIaMH MaTeMaTW4YeCKOW CTATUCTHKU I OOpabOTKH pe3y/IbTaTOB aKTHBHBIX H

MACCUBHBIX IKCTICPUMEHTOB;

— METOJIaM{ BBIYHCIUTEIIEHON MaTEeMaTHKH i pa3pabOTKU M pealn3alii Ha KOMIBIOTEpax
QITOPUTMOB MOJISITMPOBAHUS, HICHTU(PUKAIIUN U ONTUMHU3ANNNA XUMHUKO-TEXHOJOTHICCKUX
MIPOIIECCOB.

3. KpaTtkoe conep:kaHue TUCHUTLINHBI

Tema 1. OCHOBHBIE TOHATHSL.

OCHOBHBIC TIPHHITUIIBI  KOMITBIOTEPHOTO  MOJICTHPOBAHUS  XUMHUKO-TEXHOJOTHUECKUX
nporeccoB (XTII). Maremarnueckue >MIUPUUECKHE W MaTeMaTHYECKHE (DPU3UKO-XUMUUECKHE
MO W KOMIIBIOTEPHOE MOJCITUpOBaHre. JIeTePMUHUPOBAHHBIE M  BEPOSTHOCTHBIC
MaTeMaTH4eckue Mojiein. [I[puMeHeHre MEeTO10I0THH CHCTEMHOTO aHaIu3a T PEIICHUS 3a1a4
MOJCTUpOBaHus. [IpuMEHEHHWE TIPHHIMIIA «YEPHOTO  SIIUKa» TMPU  MaTeMaTHYeCKOM
MOJICITUPOBAHUN. ABTOMATH3UPOBAHHBIE CHCTEMBI MPUKIAIHONH MHpopMaTuku. Mepapxudaeckas
CTPYKTypa XUMHYECKHMX TIPOM3BOJACTB M UX MaTemMaTuueckux Mojeneil. I[Ipumenenue
KOMITBIOTEPHBIX MOJI€Ne XUMHUYECKHX MpPOILIECCOB MMl aHaiu3a, ONTUMHU3ALMU W CHUHTE3a
XMUMHKO-TEXHOJIOTHYECKUX cucTeM. OCHOBHbIE NpPHUEMBl MAaTEMaTHYECKOTO MOJICIHPOBAHUS:
AMITUPUYECKUN, CTPYKTYPHBIN ((PU3HKO-XUMHYECKHI) 1 KOMOMHUPOBAHHBIA (TEOPETUUECKHN).
[TocTpoeHne cTaTUUECKUX W NUHAMUYECKUX Mojenei. Pemenue npsmeix 3amad. [IpoekTHbIN u
MMOBEPOYHBIN (OLIEHOYHBIN) pacueT mporeccoB. Pemenne oOpaTHeix 3amad. [Tapamerpudeckas u
CTPYKTypHasi HICHTH(HUKAIMS MaTeMAaTUYECKUX MOJIeNeil. YCTaHOBJICHHE aJIeKBaTHOCTH
MaremMaTHdeckux  wmojeneil.  CTpareruss TNpPOBEACHUS  PACUETHBIX  HCCIENOBAaHUNA U
KOMITBIOTEPHOTO MOIETTUPOBAHUS PEaIbHBIX MPOIIECCOB.

Pasnen 1. IlocTpoeHue SMIHUPUYECKHX MoJejiell XMMHMKO-TEXHOJOTHYECKUX
NPOLEeCCOB.

Tema 1.1. ®opmynupoBKa 3a7a4u aNIpPOKCUMALIUU JTAHHBIX IS ONUCAHUS SKCOEPUMEHTAIbHBIX

3aBUCHMOCTEH W TOJyYeHHUs SMIMPUYECKHX MojeNied mpoieccoB. Buabl kputepues

annpokcumarnuu. Kpurtepuii MeTona  HauMEHBIIMX KBaapaTtoB. Pemienue 3amauu
anmnpoKCUMAIlMU JUIA HEJIMHEWHONW U JHMHEHHOW Mo mapameTrpam Mojenei. Marpuunas
dbopMynUpOBKa 33Ja4d aNMpPOKCUMAIMH. AHATUTUYECKUN U aITOPUTMUYECKUI TOIXOIbI IS
pelleHns 3aJa4yd anmpoKCHMAallMU ISl JIMHEHHBIX W JIMHEapU30BaHHBIX MOJENell MeToAoM

HAaUMEHBIINX KBaPaTOB.

Tema 1.2. HopManbHbI 3aKOH pacnpefeNeHUs [ BEKTOPHBIX CIYYalHBIX BEIUYUHBL U

ompeJeNieHue MX YHCIOBBIX XapaKTEPUCTUK. MaTeMaTH4ecKoe OXKHJIaHUE W JUCIIePCHs s

BEKTOPHBIX CIIYYalHBIX BENWYUH. JIMCTIEPCHOHHBIM W KOPPEISAIUOHHBI aHanu3. [loHsATus

JMCTIEPCUU  BOCIIPOM3BOJUMOCTA M aJIeKBAaTHOCTH, a TakKe€ - OCTAaTOYHOH AHMCIIEpCHH.

Omnpenenenre BBIOOPOUYHBIX KOI(DPUIIMEHTOB KOppensiiuu U Kod(h(dUIIMEeHTa MHOKECTBEHHOM

koppensiuu. CTaTHUCTUYECKUN TOAXOJ K OMNpEeIeNieHHI0 OMIMOOK U MOTPEIIHOCTeH B

AKCMIEPUMEHTATBHBIX TOYKAX U3MEPEHUH.

Tema 1.3. PerpeccHOHHBIH W KOPPENSIHMOHHBIA aHAIW3 JJIs TOCTPOCHHUS HMIHUPUYESCKHUX

MoJefiel Ha OCHOBE JaHHBIX MACCUBHOTO JKchepuMeHTa. [loHsTHs (yHKIHH OTKIMKA H

¢dakrtopoB. OCHOBHBIEC NOMYIICHUS PETPECCHOHHOTO U KOPPENSAIMOHHOTO aHanm3a. Kpurepuu

MPOBEPKH OJHOPOJHOCTH AWcriepcuil. BbpiOOp BuAa ypaBHEHHH perpeccud, a Takke
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ompeseneHue Kod(PPUIMEHTOB perpeccd M WX 3HAYUMOCTH C HCIOJIb30BAHUEM KPUTEPHS
CreronenTa. [Iponenypa UCKITIOYCHHST HE3HAYMMBIX KO3 uIEeHToB perpeccun. OnpenencHue
aJICKBaTHOCTU PErPECCUOHHBIX MOJIeliel ¢ momolibio Kputepus duiepa.

Tema 1.4. OcCHOBHBIC ITOJIOKCHUS TCOPUM IIAHMPOBAHHUSA HKcrepuMeHTOB (I): MOJHBIN
dakTopubiii dkcrepuMeHT (IIPD) u oOpaboTka ero pe3ynbraToB. OnTHMalbHBIC CBOMCTBA
MaTpUllbl IUIAHUPOBAHUS M CBOMCTBO OpTOTOHAIbHOCTH. Ompenenenne Kod)PuimeHTon
MOJIEJIe, WX 3HAYMMOCTH U TIpOBEpKa aJIeKBaTHOCTH YpaBHeHUs perpeccun. (CBOWUCTBO
POTaTa0eIILHOCTH MOJTHOTO (PaKTOPHOTO IKCIICPUMEHTA.

Tema 1.5. OCHOBHEBIC IOJIOKEHUS TSOPUU IIAaHMPOBAHMS dKcrepuMeHTOB (II): opToroHaabHBIN
LIEHTPAIbHBINA KoMIo3ulrmoHHbId maaH (OLIKII) skcnepuMeHTOB 1 00paboTKa ero pe3yinbTaToB.
ObecnieueHre OPTOTOHAIBHOCTA MATPHIIbI TUTAHUPOBAHUS U OTIPEICIICHUE BEJIMUYMHBI 3BE€3IHOTO
mneva. OmnpeneneHue KodPEPUIUEHTOB MOJAEIH, WX 3HAYMMOCTH W OIICHKAa aJeKBAaTHOCTHU
ypaBHEHUs perpeccun. PacueTHoe BeIUKCIEHNE KOOPIMHAT TOUKH ONITUMYMa (IKCTPEMyMa).
Tema 1.6. OnTHMU3aNKsa dKCOESPUMEHTAIBHEIX MCCICIOBAHMN ¢ IpUMEHEHUeM MeToja bokca-
Buibcona. OcHOBHBIE TIOAXOABI K ONTUMH3AIUU  IKCIIEPUMEHTAIBHBIX HMCCIEIOBAHUM.
DKCNEPUMEHTATBHO-CTATUCTHUECKUI MeToA. CTpaTerust IBWKEHHS K ONTUMYMY II€JIeBOM
¢byHkuM (QyHKIMHM — OTKIMKA) TpaJueHTHBIM MeTojloM. Kpurepun IOCTHXKEHHS «IIOYTH
CTAIMOHAPHOW 00JIACTH» M METOJbl YTOYHEHHS TIOJIOKSHHS ONITHUMAIBHONW TOYKH B (DaKTOPHOM
MIPOCTPAHCTBE.

Pa3znea 2. IlocTpoeHue GpU3HKO-XMMHUYECKHUX XUMHKO-TEXHOJOTHYECKUX MPOLECCOB.
Tema 2.1 Dtambl MaTeMaTH4eCKOro MojieaupoBaHus. DOpMyIupoBKa TUNOTE3, MOCTPOCHHE
MaTEeMaTHYECKOTO OMHCAaHUSs, pPa3paboTKa MOJEITHPYIOIIETO AITOPUTMA, TPOBEPKA aJeKBATHOCTH
MOJIENTH W WACHTH(UKAMS WX TMapaMeTPOB, pPACUYCTHBIE HCCIAEAOBAHUS (BBIUYHCIUTEIBHBIN
IKCIIEPUMEHT).

Tema 2.2 CocTaBiaeHHE CHCTEM YPABHEHMH MAaTEMaTHUYE€CKOIO OMMUCAHMS IPOLECCOB U
pa3zpaboTka (BBEIOOP) AITOPUTMOB WX PEIICHUS. BIOYHBINA MPUHITUIT TTOCTPOEHUS CTPYKTYPHBIX
MareMaThudeckux Mojeneit. O0oOIeHHOe ONMMCaHue JBIKEHUS TMOTOKOB (a3 B ammaparax ¢
MMOMOIIBI0  THAPOJMHAMUYCCKUX MOJIEIIEH, YUUTHIBAIOIINX COCPEIOTOUCHHBIE |
pacrmpe/iefieHHbIe MCTOYHHUKH BEIIECTBA M SHEPruM (TEryioThl). JIOKambHbIE HHTEHCHUBHOCTH
HMCTOYHUKOB BEIIECTBA M TEIUIOTHI B TIOTOKAaX, COOTBETCTBYIOIIHME Pa3IUYHBIM (PU3UKO-
XUMUYEeCKUX mpoieccaM. OCHOBHBIE THIBI YPAaBHCHHH MaTEMaTHUYECKOTO ONMHMCAHHUS XHUMHKO-
TEXHOJIOTHYECKUX MPOIIECCOB — KOHEYHBbIC, OOBIKHOBEHHBbIC nu(depeHnnanbuple |
muddepeHnnanbHbe YpaBHEHHS B YACTHBIX TIPOU3BOIHBIX.

Tema 2.3 MaTeMaTHYECKOE MOJECINPOBAHME CTAIMOHAPHBLIX W JUHAMHYECKHX DPEKHMOB
THJPABINYECKHX IIPOLIECCOB B TPYOONPOBOAHBIX CHCTEMAX, II00AIbLHBIE M JEKOMIO3UIIMOHHBIE
METOJbl PELIEHNS CHUCTEM HENMHEMHBIX YPaBHEHMH, a TaK)Ke SBHBIE KM HESIBHBIE METOIbI
YUCJIIEHHOIO PEIIEHMUS CHCTEM OOBIKHOBEHHBIX AU(PhepeHINANbHBIX ypaBHEHUH. CocTaBiacHHE
ypaBHEHUN MaTeMaTH4ecKoro omucaHus mpoiuecca. [loctpoenue MHGOPMAIMOHHBIX MATPHIL
MaTeMaTHYeCKUX MoJeNel Juis BbIOOpa OOILIEro anropuTMa pemieHUs — MOJCIHUPYIOLIEro
anropuTMa. Peanmuzaruss  anroOpuTMOB  pEUICHUS ~ HEJIMHEHHBIX W OOBIKHOBEHHBIX
muddepeHnnanbHbIX ypaBHeHU. Onmcanue crannoHapHbix pexumoB XTIl ¢ mpumeHenuem
CUCTeM JIMHEWHBIX W HEJIMHEWHBIX YypaBHeHUU. WTepallMoOHHBIE aJITOPUTMBI pPELICHHUS.
[IpumeHeHne MeToJ0B MpOCThIX uTepauuii U HrproToHa-Padcona ams mosydeHus pelieHus.
[Ipobnema cxoAMMOCTH Tpoliecca perieHus. J[eKOMIO3UIIMOHHBIN METOJ PElIeHUs! CIOMKHBIX
CUCTeM KOHEUHBIX ypaBHeHHH. [locTpoeHne WHPOPMAIIMOHHOW MATpHUIBI s BBIOOpa
ONTUMAJIFHOTO aJropuT™Ma peuieHus 3afgauu. [lonarue xecTkocTu cucteMm nuddepeHIanbHbIX
yYpaBHEHUN U KPUTEPUHU >KECTKOCTH. SIBHBIE (ObICTphIC) U HesiBHbIC (MEAJICHHBIC) METOIbI
pemienus. Metosl epBoro (Merona Diinepa), BToporo ( MoauduiupoBaHHBIE METOABI Dilnepa)
1 yeTBepToro nopsika ( meroa Pynre-Kyrra). OnieHKa TOYHOCTH METOJIOB — OLITUOOK YCEUEHHUS.
[lepexonnpie OmMMOKM ¥ OMMOKM OKPYIJEHUS TPU  YUCICHHOM  HMHTETPUPOBAHUU
muddepeHnnanbHpIx  ypaBHeHHH. CnocoObl oOecrmeueHus: CXOJUMOCTH pEIIeHHs 3ajauu.
[IpuMeHeHHEe HESIBHBIX METOJOB Ui PpEUIeHHs JKECTKHX cucTteM uddepeHInaTbHbIX
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ypaBHeHu#. Onpeenenus mara MUHTerpupoOBaHUs UTEPALIMOHHBIM MeTo oM. MeToioB Kpanka-
Hukoinbcona (meTon Tpanenuii).

Tema 2.4 MaremaTuueckoe MOAEIMPOBAHUE  CTAlIMOHAPHBIX  PEKHMMOB _ IIPOLIECCOB
TEIIoNepeayd B TJACTHHYATBIX W 3MEEBUKOBBIX TEIJIOOOMEHHHMKAX. MareMaTH4ecKoe
OTIFICAHKE TIPOIIECCOB C MPUMEHEHHEM MOJEIIEH HICaTbHOTO CMEIIEHUS ¥ BBITeCHEHUs. BpiOop u
rpaduyueckoe TpEACTAaBIICHUE AITOPUTMOB pelieHus. [IpuMeHeHHe CTaHIapTHBIX METOJ0B
BBIYUCIIUTEIILHON MaTEMATUKU JJI PEIICHUS 3a/1a4.

Tema 2.5 MaremMaruueckoe MOJEIUPOBAHUE CTAIMOHAPHBIX PEKMMOB MIPOLIECCOB
TEIUIONEepe/Iayr B MPSMOTOYHBIX M IPOTHUBOTOYHBIX TPYOYATHIX TEIJIOOOMEHHHKOB, PEIICHHUE
3amaur  Komm ®  KpaeBOW 3ajJla4yMl  NpU  WHTECTPUPOBAHMH  CUCTEM  OOBIKHOBEHHBIX
mddepeHnnaNnbHBIX ypaBHEHUH. MaTeMaTtnyeckoe ONHMCaHWE IPOIECCOB C MPUMEHEHHEM
MOJIeNIEl UJIeadbHOrO BhITECHEHMS. Pemenue 3agaun Komm u kpaeBoi 3ampaun. [Ipencrasienue
QITOPUTMOB  BBIYUCJICHUN B BHUJIEe HWH(OOPMAIIMOHHOW MAaTpPUIBI CHCTEMBl ypaBHEHUU
MaTeMaTHYeCKOro omucaHusi U Ook-cxem pacuetoB. Maremarnueckoe omnucanune XTII ¢
MIPUMEHEHUEM CUCTEM OOBIKHOBEHHBIX AM(QepeHnanbHbIX ypaBHeHUH. Onrcanue 0ObeKTOB C
pacrmpeieieHHBIMA B TIPOCTpaHCTBE Mapamerpamu. DopMylMpoBKa HAYaJIbHBIX M KPAeBBIX
YCIIOBUHM 3a/ad pemieHus. YHUCIEeHHBIM anropuTtM 1-ro mopsaka uis pemeHus 3agaun Komwm.
Meron «IpUCTPENKN» ISl pelIEHUs KPaeBOU 3aJaun.

Tema 2.6 MatemaTndyeckoe MOJACIUPOBAHNE CTALIMOHAPHBIX PEKUMOB MPOIECCOB B PEAKTOPAX €
Memankon. OnucaHne MUKPOKWHETHYECKUX 3aKOHOMEPHOCTEH MPOTEKAaHUsI TMPOU3BOJIBHBIX
CIIOKHBIX XHMHYECKHX PEAaKIUid B JKUIKOW ¢aze s MHOTOKOMIIOHEHTHBIX CHCTEM.
Ompenenenre KIIOYEBBIX KOMIIOHEHTOB CJIOXHBIX XHUMHUYECKHUX PEaKIUi ¢ TPUMEHEHHUEM
METOJIOB JIMHEHHOU alreOphbl - paHTOB MATPHI] CTEXUOMETPUUYECKUX KOA(D(DUIIMESHTOB pPEaKIInH.
MareMaTnueckoe OMHCaHWE PEAKTOPHOTO Tpoliecca ¢ pyOamKol Il MPOW3BOJBHOW CXEMBbI
MPOTEKAHUS XUMHYECKOW peakuuu. BpiOop anroputMoB pelieHus 3afadd ¢ MpUMEHEHUEM
MHQOPMALIMOHHOW  MaTpPUIl  CUCTEMBbl  YpPaBHEHHHl  MaTeMaTHMYeCKOro  OMUCaHUs U
Mpe/ICTaBJICHMS alTOPUTMA PEIICHHUS C IIOMOIIBIO OJIOK-CXEMBbI pacueTa mpoiiecca.

Tewma 2.7 MaTeMaTtnueckoe MOJAECIMPOBAHNE HECTAMOHAPHBIX PEKUMOB MPOLIECCOB B PEAKTOPAX
C Memankod. MaremaTuyeckass TMOCTaHOBKA 3adadyd Uil PEAKIUH C  TPOU3BOJILHOM
cTexuoMerpuueckon cxemou. @opmynupoBka 3amaun Komm — 3agau ¢  HavadbHBIMU
ycloBUsAMU. Pa3HOCTHOE TMpencTaBieHHE CHCTEMbl OOBIKHOBEHHBIX UG (depeHIInaTIbHbIX
ypaBHeHuil. IlocTpoenne wuHPOPMALIMOHHONW MaTpULIBl JJIi BBIOOpa alropuUTMa pEIICHHUS.
I'padmyeckoe npeacraBiaeHe alrOpUTMa pelIeHus: B Buje OJI0K-CXeMbl pacueTa.

Tema 2.8 Marematuyeckoe MOAECIUPOBAHNE CTAIIOHAPHBIX PEKUMOB B TPYOUATHIX PEAKTOPAX C
IPSMOTOYHBIM M MPOTUBOTOYHBIM JIBMXKECHHEM TEILUIOHOCUTENe. MaTemaTudeckasl oCTaHOBKA
3a/1auu JUIsl PeaKUMU ¢ KOHKPETHOM cTeXuoMeTpudyeckol cxemoi. @opmynupoBka 3agaun Komm
— 3aJaud C HAYaJbHBIMU YCJIOBHUSIMA M KpPaeBOM 3aJauu — 3a/adyd C KPAaE€BbIMH YCIOBUSMM.
Pa3HocTtHOEe nmpencTaBieHHME CUCTEM OOBIKHOBEHHBIX UG (dEepeHIHaTbHbIX YpaBHEHUH.
[TocTpoenne WHMOPMALMOHHBIX MATPHIl JUIsI BBHIOOpa anropuTMoB pemieHus. ['paduueckoe
MIpeJICTaBJICHHUE aJITOPUTMOB PELICHUS B BUE OJIOK-CXEMBI pacyera.

Tema 2.9 MaremaTuyeckoe MOJAEIMPOBAHUE HECTALMOHAPHBIX PEXUMOB IPOLIECCOB B
TpyOUaThIX pEaKkTOpax W YHUCICHHBIE alrOPUTMbI JIUCKPETU3AlMU JJs PEIICHUS CHCTEM
g depeHnnanbHbIX YPaBHEHUN C YaCTHBIMU NPOU3BOAHBIMU. MaTemaTHueckas MOCTaHOBKa
3a/1auyl JUIsl peaKIMKU ¢ KOHKPETHON CTEXMOMETPUUYECKOU cxeMoi. POpMylIHpOBKa HayalbHBIX U
rpaHuyHbIX ycnoBuid. [luddepeHunanbHpie ypaBHEHHS B  YAacTHBIX TMPOM3BOJHBIX -
AITUNTHYECKOTO, TMapaboIMuecKoro ¢ TUIMEePOOTHYECKOTO THUIIOB. AJNTOPUTMBI  pEIHICHHUS
ypaBHEHU# mapabonuueckoro tuma. Martemaruyeckass MOAENh XMMHYECKOTO MpEBpallleHUs B
M30TEPMHUYECKUX YCIOBUSX JJIs HECTAIMOHAPHOTO TpoIiecca B TPyOUAThIX ammapaTax ¢ yueToM
MPOJIOJILHOTO TEpPEMENINBAHUST U C TPUMEHEHHEM OJHOIMapameTpudeckon audQy3HoHHON
MOJENH sl OMMCAHUS THAPOJIMHAMUYECKOH 00CTAaHOBKM B PEAKIIHOHHOM TOTOKE. AJTOPUTMBI
pelmieHus B BHUJE CHCTEM HEJIMHEWHBIX YpaBHEHHH, a Takke OOBIKHOBEHHBIX
g depeHnanbHbBIX YpaBHEHHUH IEPBOTO U BTOPOTO TOPSIKOB.
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Tema 2.10 Marematnuueckoe MOJCIUPOBAHUE  CTAIIMOHAPHBIX  PEKUMOB  MPOLIECCOB
HENPEPLIBHOW MHOTOKOMITOHEHTHOW peKTU(hUKAIMU U abcopOrmu. MareMaTH4eckoe OMHMCcaHue
mpolecca MHOTOKOMIIOHCHTHOW PEKTH(PUKAIMU B TapelnpbdyaTodl KOJOHHE. MOoJenupoBaHue
($a30BOr0 paBHOBECHS] W TIPOIECCa MAacCCOoMepelayd Ha TapeilkaX B MHOTOKOMIIOHEHTHBIX
CUCTeMax. Y4YeT TEIUIOBBIX OaJlaHCOB HA TapelikaX TMpd MOJCIMPOBAHUM TIpolecca B
pPEKTU(UKANMOHHOW  KOJIOHHE.  JICKOMIIO3MIIMOHHBIA  alTOPUTM  pacuera  Ipoliecca
pexktuduKanuu B KOJOHHOM  ammapare.  MareMaTthdeckoe  ONMCaHWuEe  Ipolecca
MHOTOKOMIIOHEHTHOW a0copOuuu B HAcaJO4yHOM KOJOHHE. MojaenupoBaHue Tmpoiecca
MHOTOKOMIIOHEHTHOM Maccolepeaud B CEKIHMSIX HAcaJ0YHOM KOJIOHHBI. AJITOPUTM pEUICHUs
KpaeBOU 3a1a4M JIJIsl MOJISITMPOBAHUS Iporiecca abCopOIMU B HACAJOUHOM KOJIOHHE.

Pasjnen 3. OcHOBBI ONITUMHM3ANUM XUMHKO-TEXHOJIOTHYECKUX MPOIECCOB.
Tema 3.1 Pemenue 3aga4y ONTUMHU3ANMHU C TEPMOJMHAMHYECKHUMHU, TEXHOJOTHUYECKUMU
SKOHOMUYECKUMH, TEXHUKO-IKOHOMUYECKUMH M IKOJIOTUYECKUMH KPUTEPHUSIMU ONTUMAITbHOCTH.
OnTtumansheie pecypcocOeperatomue XTII. BpiGop kputepueB onTuMaibHOCTH (LIE€IEBBIX
¢byHkuit). @opMyIupoBKa MHOTOKPUTEpHAIBbHOM 3ajaun ontumuzauuu. OcoOeHHocTH
peuieHuss  ONTUMHU3ALMOHHBIX 3amad XTIl mnpm  HanmuuuM  HECKOJIBKHX  KPUTEpPHUEB
ONTUMAIBHOCTH, OBPAKHOM XapaKTepe IeIeBON (PYHKIIMH W HAIUYUW OTPAaHUYECHUN 1-T0 U 2-TO
poxa.
Tema 3.2 Anropur™sl OJIHOMEPHOM M MHOTOMEPHON ONTHMH3alMU. MeToabl CKaHMPOBaHMS,
JIOKAJU3aIMi DKCTPEMyMa, 30JI0TOro ceueHus U uucen duboHaum B Ciiydae OJHOMEPHOU
ONTUMU3AKNH. MeTOo bl MHOTOMEPHON ONTHUMU3AIMK HYJIEBOTO, IEPBOTO UM BTOPOTO MOPSIKOB.
CUMIUIEKCHBIE, CIIy4allHbIE W TPaJMEHTHBIE METOJbl MHOTOMEPHOM omnTUMH3auuu. Merton
mTpadHbIX QYHKIHUI.

3akJiroueHue.

A. llpumenenue komnbploTepHbIX mozenerd XTIl mpu OpoOeKTUPOBAHMM XMUMHUYECKUX
npon3BoacTB — B CATIIP. 3amaun cucteM aBTOMatu3upoBaHHoro mpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOTO NpoeKTupoBaHus. MHpopmalMoHHOE U MaTeMaTH4YecKoe
ob6ecrieuenne CAIIP. ABTomMaTH3MpOBaHHOE MPOCKTHPOBAHKUE C MPUMEHECHUEM KOMITBIOTEPHBIX
moxaenen XTTI.

b. Ilpumenenne komnbproTepHbix Moaene XTIl npu ynpaBaeHUH TEXHOJIOTHYECKUMHU

nporeccamu — B ACYTIL. KomnberorepHoe MmoaenupoBanve XTIl B pexume peanbHOTo
BpeMeHH. CucreMbl MpsAMOro IuGpoBOro (KOMIBIOTEPHOTO) YIPABICHUS TEXHOJIOTHMYECKUMU
MPOIECCAMMU. OcobeHnnocTr peanuzaiuu KOMIIBIOTEPHBIX MoJeen XTII B

ABTOMAaTH3UPOBAHHBIX CHCTEMAaX YIpaBJIeHUs TeXHoJorndeckumu npoieccamu (ACYTII).

4. O0beM y4yeOHOM TUCHMILINHBI

Bun yuebHoit paboThl Beero > cemectp

3E Axan. 4. 3E Axap. 4.
OO611ast TPYA0EMKOCTh IUCIUTIIHHBI 3 108 3 108
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48 1,33 48
Jlexmun 0,89 32 0,89 32
[Tpaktueckue 3anstus (I13) - - - -
JIaGopatopusbie padotsl (JIP) 0,44 16 0,44 16
CamocrosiTesibHas padoTa 1,67 60 1,67 60
KoHnTakTHas camocrositenbHas paboTa 0,4 0,4
CamocTrosATenpHOe U3Y4ECHUE pasznenos | 1,67 59.6 1,67 59.6
JVCIUTUTAHBI
Buabl KOHTpOJIA:
Bua xonrpous u3 VII (3a4er ¢ onenkoii) ‘
Bujx uTOroBOoro KOHTpoJIf: 3adeT ¢ OEHKOH
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Bcero 5 cemectp
Bun yuebHo# paboThI 3E Acllep. 3E Actp. u.
OO01ast TpyA0EeMKOCTh TUCIUTITHHBI 3 81 3 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 36 1,33 36
Jlexun 0,89 24 0,89 24
[IpaxTnueckue 3ansrus (113) - - - -
JlaGoparopuble paboTsl (JIP) 0,44 12 0,44 12
CamocrosiTesibHas padora 1,67 45 1,67 45
KonrakTHas camocTosiTenbHast pabota 0,3 0,3

1,67 1,67

CaMoCTOsATENTFHOE U3YUEHUE Pa3IeIOB UCITUTUTMHBI 44,7 44,7
Buabl KOHTpOJIA:
Buo konmpona uz YII (3au c ou.) ‘
Bua nToroBoro KOHTpoJIs: 3a4er ¢ oneHKOM

AHHOTaNuA padoyeil MPOrpaMMbl JUCHHILJIMHBI
«MarepuajioBe/ieHH€e B TEXHOJOT UM COBPEMEHHOM IHEPreTUKI)

1. Henau aucuumjimHbl — IpUOOpETEeHHE CTYIEHTaMU 3HAHUM O CTPOEHUH M CBOMCTBAX

COBPEMCHHBIX IPOMBINIIICHHBIX MAaTC€pUualoB, B YaCTHOCTHU, MATCpHAIOB, HCIIOJIB3YEMBIX B
COBpeMeHHOI\/'I SHEPreTUKEC U TCXHOJIOTUAX MATCPUAJIOB AJCPHOI0 TOINIMBHOTO IIUKIIA.

2. B pesyabrare wu3yYeHMs JAUCHUILIMHBI O00y4YamlMiics IO Mporpamme

CIIeHMaAJIUuTETA JOJKECH:

Obnadams CIEyONUMA KOMIIETCHITUSIMHU:

CIOCOOHOCTBIO OCYIIECTBIIATH TEXHOJIOTUYECKUH MPOLIECC B COOTBETCTBUH C PETIAMEHTOM U
WCIOJIb30BaTh ~ TEXHUYECKHE CpeICcTBa I  U3MEPEHHs OCHOBHBIX  IapaMeTpoB
TEXHOJIOTMYECKOTO TIPOoIecca, CBOMCTB ChIpbst U mpoaykiuu (I1K-1);
CHOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHHUYECKOE PEIICHHE C YYeTOM OXpaHbl Tpyla,
paauanmoHHOM 0€30MacHOCTH U oXpaHbl OKpyxkarorieit cpenbl (I11K-4).

3namo:

OCHOBHBIC THITBI ¥ TIPUHIIMIIBI KJIACCU(PUKAIIUA OCHOBHBIX MTPOMBIIIIIICHHBIX MAaTEPHAIIOB,
HCIIOJIb3YEMbIX, B YACTHOCTH, B COBPEMEHHOM PHEPreTUKE M TEXHOJIOTHIX MaTepUaJIOB
SIIEPHOTO TOTUTMBHOTO ITUKJIA;
COCTaB, CTPYKTYpPY U CBOHMCTBA OCHOBHBIX IMPOMBIIIICHHBIX MAaTEPHAJIOB, UCIIOJIb3YEMbIX, B
YaCTHOCTH, B COBPEMEHHOU DHEPreTUKE W TEXHOJOTHUSX MaTEPHAJIOB SIIEPHOTO TOIJIUBHOTO
LIUKIIA;
XapaKTePUCTUKN OCHOBHBIX MPOMBIILICHHBIX MAaTEPHAIIOB, HCIIOIb3yEMbIX, B YACTHOCTH, B
COBPEMEHHOM HEPreTUKE M TEXHOJIOTHAX MATEPHAIIOB SIEPHOTO TOIIMBHOTO ITHUKIIA;
npuHATYI0 B Poccuiickoit denepaiiuu MapKUPOBKY OCHOBHBIX MIPOMBIIILIIEHHBIX
MaTepuasoB, UCHOJIb3yEMbIX, B YaCTHOCTH, B aTOMHOMW SHEPIETHUKE;
B3aMMOCBSI3b MEXAY CTPYKTYpOH, CBOMCTBAMU M YCJIOBHUSIMU HKCIUTyaTallud OCHOBHBIX
MIPOMBIIIJIEHHBIX MaTepUaiOB, UCIOIb3YEMBIX, B YACTHOCTH, B COBPEMEHHOW HPHEPreTUKE HU
TEXHOJIOTHSIX MAaTEpUAJIOB SIIEPHOTO TOIUIMBHOTO 1IUKIIA;

Ymems:
VIOPABISATh CBOMCTBAMHU  OCHOBHBIX IPOMBIIUIIEHHBIX MaTE€pHalOB, HCIOIb3YEMbIX, B
YaCTHOCTH, B COBPEMEHHOM SHEPTreTUKE U TEXHOJIOTHSX MAaTE€pPHANIOB SACPHOTO TOIIMBHOTO
LIUKIIA;
BBIOHpATh Marepuaigbl C BBICOKMMH OJKCILTyaTallAOHHBIMU XapaKTEPUCTHUKAMU IS
3a/IaHHBIX YCJIOBUHM JKCIUTyaTalluu;
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— OIpENENsATh OCHOBHBIE  CBOMCTBA  IPOMBILUIEHHBIX MAaTEpUAlIOB, MCIIOJIb3yEMBIX, B
YaCTHOCTH, B COBPEMEHHOI HEPreTUKE M TEXHOJOTHUAX MAaTEPUAJIOB SAEPHOrO TOIIMBHOIO
LUKJIa;

— TPOTHO3MPOBATH PAOOTOCIIOCOOHOCTh  MPOMBIIUICHHBIX MAaTEPUAIOB, HCIIOJIB3YEMbIX, B
YaCTHOCTH, B COBPEMEHHOI HEPreTUKE M TEXHOJOTUSX MAaTEPHUAJIOB SAEPHOrO TOIUIMBHOIO
LUKJIA;

Braoemy:

— METOJIaMU OIPEAEICHHs CBOWCTB OCHOBHBIX ITPOMBIIIJIEHHBIX MaTEPHATIOB, UCIIOJIb3YEMBIX, B
YaCTHOCTH, B COBPEMEHHOI HEPreTUKE M TEXHOJIOTHUSX MAaTEPUAJIOB SAEPHOTO TOIIMBHOIO
LUKJIA;

— JaHHBIMU JUISI TPUHATUS KOHKPETHBIX TEXHUUYECKHUX pELIeHUuH T1pu pa3paboTke
TEXHOJIOTMYECKUX MPOLECCOB C TOUKHU 3PEHUSI TEXHUKO-3KOHOMHUYECKON 3(PPEKTUBHOCTH.

3. KpaTtkoe conep:kaHue 1y CHUIIUHBI

BBenenue

MarepuanoBereHue Kak HayKka: LEIH, 33Jadyd W 3HadeHHe AuCUUIUIMHBL. OOmuiue
TpeOoBaHuUs, IPEIbIBISIEMbIE K MaTepualaM B 3aBUCUMOCTU OT YCJIOBUM HCIIOJIb30BaHMS WU
JKCIUTyaTaluu. Pa3BuTue Hayku o martepuanax. Pojb pyCCKMX YYEHBIX B Pa3BUTHU HayKH.
JoctxeHnuss B 0o0NacTd  CO3AAaHHUA  HOBBIX ~ MaTepUaOB, TEXHUKO-IKOHOMHYECKas
3¢ (dEeKTUBHOCTh UX MPUMEHEHUS. 3HAUEHHE MAaTepHalioB B Pa3BUTHH XUMHKO-TEXHOJIOTHYECKIX
MIPOIIECCOB M 00ECTICYCHNH X O€301TaCHOCTH.

Pa3nen 1. PU3uKO-XMMHYECKHE OCHOBBI MATEPHAJIOBEACHUS

OCHOBHBIE TIOHATUS O CTPOEHUH, CTPYKTYpE MW CBOWCTBAX MarepuanoB. Merossl
M3YYEHHUS CTPYKTYpPbI U CBOMCTB MaTEpPHAJIOB.

Crpoenne matepuasnioB. OCHOBHBIC THITBI KPUCTAIMYECKUX pereTok. Knaccudukarus
KpPHUCTAJUIOB IO THUIAM CBSI3U. AHHU30TPONHS CBOMCTB KpHUCTALIOB. (CTpoeHHE pealbHbIX
KpucTayyioB. JledeKThl peaqbHbIX KPUCTAIJIOB M UX BIIMSHHUE HAa CBOMCTBA METAJIJIOB U CILIABOB.
CpoiicTBa auciokanuid. JlmarpamMmma <«IUIOTHOCTH Je(DEKTOB-TIPOYHOCTHY. Kpucrammsanus
MeTtauioB M crmuaBoB.  Camomnpou3BoibpHas — Kpuctawmsaimus.  HecamonpousBosipHas
KpucTtaymmu3anusi. AMop¢Hble MaTepHalibl. AJUTIOTPONUYECKHUE MPEBPALICHUS METAIIIOB.

CaoiictBa MarepuaioB. [Tokazarenu cBoiicTB. Knaccudukamus cBoiicTB. MexaH4ecKue,
¢busznyueckue, XUMHUYECKUE, DKCIUTyaTallUOHHBIE U TEXHOJOTHYECKHE CBOWCTBA MaTEpHalOB.
[TokazaTrenn MEXaHMYECKUX CBOMCTB, ONpEIEIs€Mble IPU CTATUYECKUX MCHBITAHUAX Ha
pacTsbkeHue u u3ru0. MeToasl  ompeneneHds TBepAocTd  MarepuanioB. Ilokazartenu
MEXaHUYECKUX CBOMCTB, ONPEEIISIEMbIE IPU TUHAMUYECKUX U [IUKINYECKUX UCTIBITAHUSIX.

OcHOBBI TeOpHM CIJIABOB. /[narpaMmbl COCTOSIHUS CIUIABOB. Te€pMHHBI M ONpPEIEICHUS.
JlnarpamMmsbl — «COCTaB-CBOMCTBO». Pa30BbIi COCTAB CILJIABOB. 3aBUCHMOCTh MEXK/y CBOMCTBaMU
CIUIaBOB U TUNIOM auarpammsl coctosinus. [Ipasuno H.C. Kypnakosa.

Pa3znen 2. Merajuinyeckue MaTepuaibl

Kenezo u crnnaBel Ha ero ocHoBe. Cranu U 4yryHbl. JKene30yriaepoJucThie CIUIABbI.
CTpyKTypbl  CIJIaBOB  JKelie30-yrjiepoia.  JuarpamMmbl — COCTOSIHHUS — JKEJIE€30-LIEMEHTHT.
KoMmrmoneHTsl, Ga3bl U CTPYKTYpHBIE COCTABIIAIONINE CTaNleH U OENbIX YYyTyHOB.

KoHCcTpyKIIMOHHBIE METAJUINYECKUE MAaTEPUATIBL. Y TIEPOIUCTHIE U JIETUPOBAHHBIE CTAJIN.
Knaccugukanus crasnei, omnpeneneHne MOHATHS KauecTBa CTadM (TpeOOBaHUS K KauyecTBY).
Bnusiaue yrnepoja ¥ MOCTOSHHBIX (TEXHOJOTMUYECKHX) MpUMecel Ha KayeCTBO CTald, METOMbI
yAy4IIeHUs] KadyecTBa CTajdu (MOBBIIIEHHWE €€ KOHCTPYKLMOHHOM NpouyHOCTH). BiusHue
JETUPYIOIINX 3JEMEHTOB Ha CBOMCTBA cTaiu. KoHCTpykiMoOHHbIE cTanu. VHCTpyMEHTalbHBIE
cranu. Knaccudukanus yriaepoAucThIX U JETUPOBAHHBIX cTaniell. MapkupoBka ctaneid UyryHsl
u TBepable crutaBbl. CBOMCTBA M Ha3HadeHue uyryHa. [Ipouecc rpaputuzammu. UyryHsl cepble,
Oeble, KOBKHE, BBICOKOIIPOYHBIE, UX CBOWCTBA, 0071aCTh MPUMEHEHHUs, MAPKUPOBKA.

Tepmuueckas obpaboTka. Teopuss U mMpakTHKa TEPMUYECKON M XMMHUKO-TEPMUYECKOM
00paboTKU MeTayuloB M cijiaBoB. Ilpupoaa, MexaHU3M M YCIOBHS MPOTEKAHUS CTPYKTYPHBIX
npeBpaieHuil B ctanu. Buapl Tepmuyeckoit o0pabotku cranu: omkur I u Il pona, monHsii u
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HEMNOJIHBIM OTKUI, HOpMajM3alus, 3aKajKa, OTIYCK. 3aKaJMBaéMOCTb U IPOKaJIMBAEMOCTb
craned. BousHue tepmuueckoil o0pabOTKM Ha MEXaHMYECKHE CBOWCTBA cTanu. Pusmyeckue
OCHOBBI XHMHKO-TEpMUYECKOH 00paboTku. [Iuddy3nonHoe HachlleHHE MOBEPXHOCTH CTAJIU
HemeTayuslaMi. Buasl u cmocoObl 1emMeHTanuu. AsotupoBanue — crtanu. Juddysnonnas
MeTtauusanus. FloHHass XUMHKO-TepMHudeckast 00padboTka.

[{BeTHBIE MeTaIbl U CIUIaBbI Ha UX OCHOBE. OOIIas XapakTepUCTHKa U KilacCU(pUKaLUs
MEIHBIX cIIaBoB. JlaTyHu, OpoOH3bI, MeJHO-HUKeJeBble cruiaBbl. OOmIas XapaKTepUCTHKA
IIOMUHUEBBIX CIUIAaBOB. Jledopmupyemble aqrOMHHHEBBIEC CILJIaBBI, JIUTECHHBIC AIFOMUHHEBBIC
crtaBel. OOmIas XapakTEepUCTHKAa MarHUEBBIX CIUIaBOB. JlepopMupyemble MarHUEBBIEC CILIABBI.
JluteiiHple MarHueBbl€ CIUIaBbl. TWMTaH M CIUIaBbl HA OCHOBE THTaHa. BiusHHE JErHpyrommx
3JIEMEHTOB Ha CTPYKTYPY U CBOMCTBA TUTAHOBBIX CIUIABOB. bepuiuinii U crijiaBbl Ha €r0 OCHOBE.
TyromnnaBkue MeTaIbl U CIUIaBbl HA UX OCHOBE.

[ToporikoBble METAIMYECKHE MAaTEPUATIBL.

Paznen 3. OcHoBbl Koppo3um MeTaioB. IIpUHUMIBI M MeTOABI 3aIUMThI OT
KOpPpPO3HH.

OcHoBHbIE TNpPUYMHBI KOppo3uu MeTtaioB. llokasarenu xopposuu. Krnaccuduxarms
KOPPO3UOHHBIX MPOILIECCOB. XUMUUECKask KOppo3us. ['azoBast koppo3us. Koppo3us B KUIKOCTIX
— HEJJIEKTPOJIUTAX. DIIEKTPOXUMHUYECKass Koppo3us. KuHeTnka 3meKTpOXUMHUYECKON KOPPO3HH.
Koppo3us MeTanioB B yCIOBUSAX TEXHOJOTUYECKUX CPEJl XUMUYECKUX MTPOU3BOJICTB.

[IpyHOKNBEI M METOMBI 3aIIUTHI OT KOppOo3uu. KOppOo3NMOHHOCTOMKME METAaNIMYECKHE U
HEMETAINIMYEeCKHe MaTepuaibl. MeToabl 3alUThl MallMH M aniapaToB  XMUMHYECKHUX
MIPOU3BOJICTB OT KOppo3uu. MHruGuTopsl Koppo3uu. DiAEKTpOXUMHUYECKas 3alluTa. 3allUTHHIE
MTOKPBITHS.

Bnusinue o0nyueHUss Ha CTPYKTYpY, MEXaHHYECKHME CBOWCTBA U KOPPO3HOHHYIO
CTOMKOCTh MaTepuasioB. PaananinoOHHOCTOMKUE CTaIu U CIUIABBI.

Pa3znen 4. Hemerasuinueckue MaTepuaJibl

Marepuasibl Ha OCHOBE BBICOKOMOJIEKYJSIPHBIX coeauHeHuil. CTpoeHHe W CBOMCTBA
MoJUMEpOB. TepMOpEeaKTUBHBIE M TEPMOIUIACTUYHBIE moiauMepbl. CTpoeHHMEe MW CBOMCTBa
mnactMacc.  OCHOBHBIE  Pa3HOBHUJIHOCTH  INPOMBIIIIEHHBIX IOJHMEPOB M  IUIACTMAcCC.
["a3oHamnonHeHHbIE MIJIACTMACCHI.

OcoOeHHOCTH CTpPOEHHUS, CBOMCTBAa pPE3MHOBBIX MarepuanoB. PesuHsl o001iero
Ha3HAYECHUSI, CTIeUaIbHbIE PE3UHBI U 00JaCTH UX MPUMEHEHUSI.

Jlakokpacounsie Matepuanbl (JIKM). OcnoBubie Bunbl JIKM. Kpacku, nmaku, TpyHTOBKa,
LINATIEBKA.

Kepamnueckue martepuanbl. KOHCTpyKUIMOHHAs, MHCTPYMEHTaJbHAas W TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Kiaccuduxamuss cTexkon 1O Ha3Hau€HUI0O W 00nacTu
npumenenust. Curamisl. ['padur. Acbect. CBoiicTBa 1 06JIACTH IPUMEHEHHS.

Cma3zouHble Macia, IIACTUYECKUE CMa3KH, TBEp/Able CMa304yHble MaTepHualibl. CMa304HO-
OXJIQXKIAFOIIHNE KUIKOCTH.

JIpeBecHble KOHCTPYKLIMOHHBIE MAaTE€pPHAIIbI.

AHTUGPUKIIMOHHBIE METAJUTMYECKHE U HEMETAJUIMYECKUE MaTepUAIIbI.

Kommnoszuimonnsie wmarepuansl (KM). OOmas xapakTepucTHKa KOMITO3HIIMOHHBIX
MarepuanoB.  JlucnepcHo-ynpouennele KM, cimouctsie KM,  Bonoknucteie  KM.
KoMno3unmoHHele MaTepuanbl Ha METAUIMYECKOM M HeMmerauueckoil ocHoBe. CAII
(cieueHHBIE ~ AMIOMUHHEBBIE  TOPOIIKH). APMHUPOBAHHBIE  MOJUMEPHBIE  MaTEpHUAIbL
Kepamnueckne KOMIO3UIIMOHHBIE MAaTEPHAIIBI. YTJIEPOIHbIE KOMIIO3ULIMOHHBIE MATEPUATIbI.

[ToHATHS 0 HAHOTEXHOJOTUsAX, HAaHOMaTepuanax. [I[pumeHeHre B MPOMBIIIIIEHHOCTH.

Pa3nes 5. JxkoHOMHYecKH 000CHOBAHHBIH BbIOOP MaTepHAJIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTEpUANIOB JUIl KOHKPETHOIO TEXHOJIOTMUYECKOTO Mpoliecca.
Kputepun u anroputM BbIOOpa KOHCTPYKIIMOHHBIX MATEPHAIOB. OKOJOTHYECKHE U
SKOHOMMUYECKUE aCIEKThl MaTEPHUAJIOBEIECHUS U 3AILUTHI MATEPHAIIOB OT KOPPO3HH. .
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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
KonrtakTHas camocTosiTesnbHast pabota 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 NporpaMmMsbl Y4eOHOM NPAKTHKH: NPAKTHKH 0 MOJTYYCHUIO
NMePBUYHBIX MPOecCHOHATBHBIX YMEHHIl H HABHIKOB
1. Hear y4eOHOH NPAKTHUKH: TMPAKTUKH 10 IOJYYEHHUI0 TEPBHYHBIX
npogeccHOHAIBHBIX YMeHHH M HABBIKOB — (opMHUpOBaHHE y OOYYarOIIUXCS MEPBUYHOTO
npeAcTaBieHUss 00 OCHOBHBIX HANpaBlICHHUSX, OOBEKTaX W BUAAX NPOPECCHOHAIBHOM

NEATENIbHOCTH , K KOTOPBIM TOTOBSITCS BBIYCKHUKH Kadeapel, B OOJACTH  XUMHUYECKOH

TEXHOJIOTUM MaTepHajoB COBPEMEHHOM SHEpreTHKH, B TOM YMCJIE€ — B 00JACTU TEXHOJOTHUS

TEIUIOHOCUTENEH U PaMO3KOJIOTHS AEPHBIX SHEPreTUYECKUX YCTAHOBOKY.

2. B pesyabTare npoxoxkIeHHs Y4eOHOH NPAKTUKH: NPAKTHKH MO MNOJYYeHHIO
NEePBUYHBIX NPO(ecCHOHATBHBIX YMEHHl M HABBIKOB 0O0y4yaloluiicsi 1Mo mnporpamme
CHeHATUTETA 0JIKEeH:

Obnadams CleAyOMUMI KOMITETEHIIUAMU:

— TOTOBHOCTBIO CBOOOJHO IOJIb30BAThCS JIMTEPATYPHOM M JIEJIOBOM NMHUCHBMEHHOM M YCTHOM
peubl0 Ha PYCCKOM SI3bIKE, CIIOCOOHOCTh B INHMCHBMEHHOM M YCTHOH peud MpaBUIBHO
(;moru4HO) opopMuUTh pe3yabTarsl MbinuieHus (OK-5);

— CIOCOOHOCTBIO K CaMOpPa3BUTHIO, MOBBIIICHHWIO CBOEH KBalU(UKAIMM W MacTepCTBa,
CMOCOOHOCTBIO CaMOCTOSITETILHO NPUMEHATh METOJbl M CpeJCTBa IMO3HAHMSA, OOyueHHs U
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CAaMOKOHTPOJISL Ui NpUOOpPETEeHUs] HOBBIX 3HAHMM W YMEHHH B OO0JACTH TEXHUKH U
TEXHOJIOTMY, MAaTEMATUKH, €CTECTBEHHbIX, T'YMAaHUTAPHBIX, COLUAIBHBIX U 3KOHOMHYECKHUX
HayK, B TOM YHCJI€ B HOBBIX OOJIACTSIX, HEMOCPEICTBEHHO HE CBS3aHHBIX CO CQepoi
NEeSATeIbHOCTH, PA3BUTHUS COLUANIBHBIX U TIpodeccnoHanbHbix KommnereHnuit (OK-10);

— CIIOCOOHOCTBIO HCIIOJIb30BaTh MAaTeMAaTHYECKHE, CCTECTBCHHOHAYYHBIE W WH)KEHEPHBIC
3HAHMS JUTSI PEIICHUS 33]1a9 CBOeH npodeccroHanbHol aesrenpHocTr (OIIK-1);

— CIIOCOOHOCTBIO MPO(ECCHOHATBPHO HCHOJB30BATH COBPEMEHHOE TEXHOJOTMYECKOe U
aHAJTUTHYECKOE 00OpYyAOBaHUE, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCIEIOBAHUS H
aHaJIM3y MOJIy4YEHHBIX NP €ro npoBeaeHuu pesynabraTos (OIIK-2);

— CIIOCOOHOCTBIO ~ CaMOCTOSITENIFHO  BBINOJMHATH ~ MCCIENOBAaHHUA C  HCIIOJIb30BAaHHEM
COBPEMEHHOM  ammapaTypbl W  METOJOB  HCCle[oBaHMs B  oOnacTu  0OBEKTOB
poQeccHOHATIbHON JeSITEbHOCTH, MPOBOJUTh KOPPEKTHYIO OO0pabOTKYy pe3ylbTaToB H
ycTaHaBIUBaTh ajekBaTHOCTH Moaenet ([1K-10);

3namo:

— TOPAJOK OpraHu3allliy, MIIaHUPOBaHUs, IPOBEACHUS U o0ecrieueHus: 00pa3oBaTeIbHON
JESITEIbHOCTH 10 MPOQIIII0 U3y4aeMOi IPOrpaMMBbl ClielUaInTeTa

— TOPAJOK OpraHu3alliy, MIaHUPOBaHUs, IPOBEACHUS U 0OECIIeUeHUsl HayYyHO-
UCCIIEIOBATENIbCKUX padoOT ¢ UCHOIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTHA;

Ymems:

— OCYILECTBISTh OUCK, 00pabOTKY U aHATIN3 HAYYHO-TEXHUYECKON HHPOPMAIMH M0 TPOPIITIO

MIPOMIEHHON MPAKTHKU;
Bnaoemu:

— CIIOCOOHOCTBIO M TOTOBHOCTHIO K MTPOPECCHOHAIBHON AEATEIHHOCTH 10 TIPO(PHITIO
M3y4aeMOl IPOrpaMMsl CIICIUAINTETA;

—  METOJIOJIOTHYECKUMHU MOAX0JAMHU K OpraHU3alK HayqHO-UCCIIEI0BATENbCKON 1
00pa30BaTENIbHON AEATEIBHOCTH.

— HAaBBIKAMU HAIIUCAHUA OTYETA M0 MPAKTHUKE.

3. Kparkoe coaepxxanue y4eOHOH MPAKTHUKHN: NMPAKTUKH 10 MOJYYEHHIO EPBUYHbBIX
npodeccHoHAJbLHBIX YMEHU U HABBIKOB

Pasnesn 1. Benenne. Hcropusi u coBpeMeHHasi AeSITeJIbHOCTh Kadeapbl XUMHUM
BBICOKUX JHepPruii U paguodkosoruu. llenu u 3agaun TpaKkTUKK MO MOJTYYEHHIO MTEPBUYHBIX
npodeccHoHaAbHBIX YMEHHUI U HaBBIKOB, 03HAKOMJICHHUE C UCTOpHUEH Kadeapbl XMMHUH BBICOKHX
SHEPruil M paJMOdKOJIOTHH, OpraHu3aluMell  Hay4dHbIX HCCIeJOBaHUNW Ha Kadempe. u
oOpa3oBaTesibHOM JiesTenbHOCTH Ha Kadenpe. [locemenne HaydHbIX TabopaTopuil Kadeapsl.

Paznen 2. O3HakoMHTe/JbHbIC IKCKYPCHM Ha NPEANPUATHS W B OPraHM3aluM,
AeAITeIbHOCTh KOTOPBIX CBSi3aHA ¢ npoduiaeM H3y4yaeMOH NPOrpaMMbl ClelUAJIHTeTA.
[IpenycMoTpeHsbl 2 3KCKypcUU B Takue opranu3anuu, kak ®OU u 1-1 aromHas 3nekTpocTaHuus,
r. O6uunck, PHI[ «KypuaroBckuii unctutyr», BHUUXT, Myzeit ypana, PHUNDTPU, r.
3eneHorpan u T.IL.).

Pa3nen 3. 3HaKOMCTBO ¢ OpraHu3anueil HAYy4YHO-HUCCJIEI0BATEIbCKOH NeATeIbHOCTH
Kadeapbl XMMHHM BBICOKHX JHEPruil M PaguodKoJI0ruH. O3HAKOMIIEHHME C OCHOBHBIMU
HaNpaBJICHUSMU HAyYHO-HCCIIEAOBATENbCKOM  JedarenbHOCTH. IlpakTtuyeckas pabota B
aHAJIMTUYECKHX JJabopaTopusax kadeapsl (XpomaTorpaduueckas, CrieKTpaibHas J1a00opaTopun).

Pazgen 4. 3HaKOMCTBO ¢ OpraHu3anued HAy4YHO-MCCIeI0BATEIbCKOM 1esITeIbHOCTH
HKII um. I.AA. MenneaeeBa. Ilocemenue nadopatopuii LleHTpa KOJIEKTUBHOTO MOJIb30BaHMS
um. JILU. MenneneeBa. IlpuHiunsl, TexHONOruH, (OPMBI M METOJbl OpraHU3alHu
a”HanmuTHYeckux padot B LIKII.

Pazngen 5. OdopmiieHue oTyeTa 0 NPaKTHKE. BrinosHeHne HMHAMBUIYAIBHOTO
3aganusa. Coop, o6paboTka U cucreMaTusanus HHOPMAIIMOHHOTO MarepHana. [IpencraBienue
OTYeTa 110 IPAKTHKE.
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4. OObem y4eOHONH NPAKTHMKH: MNPAKTHKH 10 TOJYYEHHI0O INEPBHYHBIX
npogeccnoHAIbHBIX YMEHH H HABBIKOB

. 6 cemecTp
Bunsl yaeOHOM paboThI
3a4yeT. eIMHULL aKaJieM. 4acoB

OO0masi TPy10€eMKOCTb NPAKTHKH N0 Y4eO0HOMY ILUIAHY 3,0 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,78 64

Jlaboparopusie paboTs (JIP) 1,78 64
CamocrosiTesibHas padoTa 1,22 44

KonrakTHas camocrositenbHas padoTa 0,4

CaMocTosTenbHOE U3YYEHUE Pa3JIeNIOB IPAKTUKH 1,22 25,6

Hamnmcanue oTuéra 18
Buj koHTpoJs: 3a4eT C OlleHKOI:

Buner yue6HOI paboTh 6 cemectp
3a4eT. eAUHUI] | aCTPOHOM. YacoOB

O0uiasi TPyA0€MKOCTh MPAKTUKH 10 Y4eOHOMY MJIAHY 3,0 81
KonTrakTHasi padoTa — ayIMTOPHBIE 3AHATHS: 1,78 48

JlabopaTtopubie padoTsl (JIP) 1,78 48
CamocrosiTesibHast padoTa 1,22 33

KonTtakTHas camocTosiTenbHas pabota 0,3

CaMocTosATENpHOE U3yUEHNE Pa3IeIOB MPAKTUKU 1,22 19,2

Hamnucanue otuéra 13.5
Buja kouTpoJs: 3a4eT ¢ OLEHKOM

AHHoTanua padoyeid nporpammbl [Ipon3BoACTBEHHON NPAKTUKU: HAYYHO-
HCCJIeI0BATEIbCKOMH PadoThl

1. Ilenb mNPOU3BOJACTBEHHON TMPAKTHKH: HAYYHO-HCCJIE0BATEILCKOH PadoThI
(HUP) — dopmupoBanue mnpodecCHOHAIBHBIX KOMIIETCHIIMM W TPHOOPETCHHE HABHIKOB B
o0yacTu MarepualioB COBPEMEHHOW SHEPreTHKH, CBS3aHHBIX C PAaTUAIlMOHHBIMH MPOIECCaMU,
MOCPEJICTBOM IIJIAHUPOBAHUS U OCYIIECTBICHUS IKCIIEPUMEHTAIbHOMN J1ATEIHHOCTH.

2. B pe3yiabTrare NpPOXOXKIEHHUS NPOU3BOACTBEHHOH TMNPAKTUKU: HAYYHO-
HCCJIe0BATENIBLCKOI padoThl 00yJaromuiics Mo mporpaMMme ClenuainTeTa JoDKeH o0nanaTh
CJIEYIOIIUMU KOMITETECHIHSIMHU:

— CHOCOOHOCTBIO K OO0OOIICHHIO, aHAINU3Y, BOCHPHUITUIO WH(OPMALMM, MOCTAHOBKE LETH U
BbIOOpPY myTelt e€ noctkenus (OK-4);

— CHOCOOHOCTBIO K CaMOpa3BHUTHIO, TOBBIIICHHIO CBOEW KBadU(pUKAMK M MacCTEpCTBa,
CIOCOOHOCTBIO CaMOCTOSITENIbHO MPUMEHSITh METOJbl U CPEICTBA TMO3HAHUSA, OOy4EHHS H
CaAMOKOHTpPOJISL i TPUOOpETEeHHs HOBBIX 3HAHUNW M YMEHHH B OOJIaCTH TEXHUKU U
TE€XHOJIOTMH, MAaTEeMaTUKH, €CTECTBEHHBIX, TYMAaHUTAPHBIX, COLIMATBHBIX U 3KOHOMHYECKHX
HayK, B TOM YHCJE€ B HOBBIX OOJACTSIX, HEMOCPEACTBEHHO HE CBS3aHHBIX cO cdepoit
npodeccHoOHAIbHON ~ AESITeNbHOCTH, pPa3BUTHS  COIMAIBHBIX U MPOoQecCHOHANBHBIX
kommneteHuit (OK-10);

— TOTOBHOCTBbIO KPUTHYECKH OLIEHUBATh CBOM JOCTOMHCTBA M HEJIOCTATKH, HAMETUTh MYTH U
BBIOpATh CPEJICTBA Pa3BUTHSI JOCTOUHCTB U ycTpaHeHus HenocTatkoB (OK-11);

— TIOHMMAaHHMEM POJIK OXPAHBI OKPYKAIOLIEH CPellbl U PALIMOHATIBHOTO MPUPOAOIIOIb30BaHUS U
JUId pa3BUTHA U coxpaHeHus nuBuimsanuu (OK-13);
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CIOCOOHOCTBIO HCIIOJIB30BAaTh MAaTEMaTHUYECKHE, €CTECTBEHHOHAYYHBIE M HHXCHEPHBIC
3HAHMS JUTSI PEIICHUs 3a7a9 cBoel nmpodeccronanbHol aesrenpHoctr (OIIK-1);
CIOCOOHOCTBIO  MPO(ECCHOHANBPHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJOTHMYECKOE U
aHAJIUTHYECKOE 00OpYyAOBaHUE, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCIIEIOBAHUS H
aHaJIM3y MOJIy4YEHHBIX MpU ero npoBeaeHuu pesyabraTos (OIIK-2);
CIOCOOHOCTBIO HCHOJIB30BaTh METOJBl MAaTEMAaTHYECKOTO MOJICIIMPOBAHUS  OTICIBHBIX
CTaZuil U BCEro TEXHOJOIMYECKOIo Ipolecca, K MPOBEACHUI0 TEOPETUYECKOTO aHaau3a U
SKCIIEPUMEHTAJIbHON MpoBepke afekBaTHOoCTU Mojienu (OI1K-3);
CIOCOOHOCTBIO TPOBOJUTH PAJIMOMETPUUYECKHE U TO3UMETPUIECKUE U3MEPEHUS M KOPPEKTHO
oOpabatbIBaTh SKcniepuMeHTaIbHbIe nanabie ([1K-6);
crocoOHOCTRIO  OOecrieuyuTh Oe30macHOE€ TpoBeneHHe pPaboThl € HMCMOJIB30BAHHEM
paIMOAaKTHBHBIX BEIIECTB B OTKPHITOM BHJE W OIEHUBATH IMOJYyYaeMyIO J03y 3a CYeT
BHEIIIHETo ¥ BHyTpeHHero oonydenus (I1K-7);
FOTOBHOCTBIKO ~ MCIOJIb30BaTh  JEWUCTByrOIME poccuiickue «HopMbl  paapanroHHON
0€301MacCHOCTH» W Jpyrue HOPMATUBHBIC TOKYMEHTHI B OOJIACTH PaJMAIlMOHHOU U SIIEPHOU
6e3omnacuoctu (I1K-8);
CIOCOOHOCTBIO K pa3pabOTKe MIaHOB U IMPOTrpaMM MPOBEACHUS HAYYHO-HUCCIIEI0BATEIbCKIX
pa3paboToK, BHIOOPY METOJIOB M CPEACTB pelieHrs HoBbIX 3a1a4 (11K-9);
CIIOCOOHOCTBIO ~ CaMOCTOSITEJIbHO ~ BBINIOJHATH  KMCCIEAOBAaHUS C  HCIOJIb30BAHHUEM
COBPEMEHHOM  ammapaTypbl W  METOJIOB  HCCle[oBaHMs B  oOnacTh  0OBEKTOB
npoQeccHoOHAIIbHON JeSTeNIbHOCTH, MPOBOJUTh KOPPEKTHYIO OOpabOTKYy pe3ylbTaToB H
yCTaHaBIMBATh afiekBaTHOCTh Mozenelt (I1IK-10);
TOTOBHOCTBIO HCIIOJIb30BaTh METOJABI OLIEHKM pHCKa U pa3pabaTbiBaTh MeEpbl IO
obecrieueHUI0 OE30MAaCHOCTH  pa3pabaThiBaéMbIX HOBBIX TEXHOJOTHUH OOpaimeHus ¢
o0bekTamu npodeccrnonansroit aesitenbHocTr (ITK-11);
CIIOCOOHOCTBIO TIPE/ICTABIIATH PE3YJIbTaThl UCCIEeNOBaHMUs B (opmax oTué€ToB, pedepaTos,
MyOJMUKAMil U MyOJUYHBIX OOCYXIACHUH, CIIOCOOHOCTHIO (OPMYIHUPOBATH MPAKTHUYCCKUE
PEKOMEH/TAlMH 10 UCII0JI30BAHUIO PE3yNIbTaTOB HaAYyYHBIX HccienoBanuid (I1K-12);
CIOCOOHOCTBIO K 0€30IIaCHOMY MTPOBEIECHUI0, KOHTPOIIIO, pa3paboTKe U COBEPILICHCTBOBAHUIO
TEXHOJIOTMYECKUX TPOIECCOB MOATOTOBKM W pEreHepaluy TEIUIOHOCUTENEH sIepHBIX
SHEPreTUUECKUX YCTAaHOBOK pA3JIMYHOTO THUMA, OO0ECIEeYUBAIOIUMU HAACKHYIO U
JOJITOBPEMEHHYIO 3alUTy OKpYKaromiei cpeabl oT Bo3aeicTBus paauanuu  (IICK-3.1).

3namo:
MOPSIIOK OpPraHU3alluY, TIAHUPOBAHUS U MPOBENCHUS HAyYHO-HCCIEA0BATEIbCKUX PaldoT ¢
MCII0JIb30BaHMEM TMOCIEAHUX HAYYHO-TEXHUYECKUX JOCTHKEHUI B TaHHOW 0011acTH;
TEOPETUYECKHE OCHOBBI TEXHOJOTMH TeIuloHocHuTenaed IOV W mpuMeHATh 3TU 3HAHUS Ha
MIPaKTHKE;
OCHOBHBIE TPeOOBaHM K MPEACTABICHUIO PE3YIbTATOB MIPOBEICHHOTO MCCIEAOBAHUS B BUJIE
Hay4YHOTO OTYETa, CTAThbH UJIU JIOKJIa/a.

Ymemy:
CaMOCTOSITENIbHO ~ BBISABISATh IEPCIEKTHUBHBIC HAMpaBICHHUS HAy4HBIX HCCIIEI0BaHUM,
00OCHOBBIBAaTh AaKTYaJIbHOCTb, TEOPETUYECKYI0 M MPAKTUYECKYIO 3HAUUMOCTh MPOOJIEMBI,
MPOBOJUTHh JKCIEPUMEHTANbHBIE WCCIEIOBAHMS, AaHAU3UPOBaTh M HHTEPIPETUPOBATH
MOJTy4eHHbIE Pe3yJbTaThl;
OCYILECTBIIATH MOUCK, 00pabOTKy M aHaIM3 HAyYHO-TeXHUYECKOH MH(OopMaIuu mno npoduiro
BBITMOJIHSAEMON pabOThl, B TOM YHUCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;
paboTaTh Ha COBPEMEHHBIX NPHOOpPAX, OPraHU30BHIBATH IMPOBEJCHUE SKCIIEPUMEHTOB U
WCTIBITAHUMN, TIPOBOJIUTE UX 00pabOTKY U aHATM3UPOBAThH PE3YIIbTATHI.

Braoemy:
METOJIOJIOTMeH M METOAMKOW TPOBEJCHMS HAYYHBIX HMCCIEOBAaHHUM;, HaBBIKAMU
CaMOCTOSITEIIbHOW HAy4YHOH U UCCIIeI0BaTeIbCKONW paboThI;
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— CIIOCOOHOCTBIO pelIaTh NOCTaBJICHHBIE 3a7a4l, UCIOIb3ysl YMEHHUS U HABBIKK B OpraHU3aluu
Hay4YyHO-MCCJIEI0BATENbCKUX U TEXHOJIOTUYECKUX PaboT;

— HaBbIKAMU KPUTHMYECKOIO aHajlu3a Hay4YHO-TEXHUYECKOW JIMTEpaTypbl, pa3paboTKu U
¢dbopMynupoBaHUsS COOCTBEHHBIX METOJOJOIMUYECKHX TIOAXOJ0B K PEIICHHIO HAy4YHBIX
npobiem.

Iloozomosums u npeocmasums K 3awume Hay4HO-UCCIIeOBaTeNnbCKyto padoty (HUP),
BBINIOJIHEHHYI0O Ha COBPEMEHHOM YPOBHE pa3BUTUSl HAYKU U TEXHUKHM M COOTBETCTBYIOUIYIO
BBIOPAHHOW CIENMANBHOCTH W crermanu3anud. B mpencraBnenHoil k 3amute HUP momxHBI
MOJIYYUTh Pa3BUTHE 3HAHUS U HABBIKHU, ITOJyYE€HHbIE 00y4YaIOLIUMCS IPU OCBOEHUH MTPOIPaMMbI
CHelHMaluTeTa, B TOM 4YMCIE MPU U3YYEHUU CIEeLUalbHbIX AucuuIUIMH. [lpeacraBineHHas K
samure HUP nomkHa comepkaTh OCHOBHBIE TEOPETHUYECKHE IOJIOKEHUS, SKCIEPUMEHTAIbHBIC
pe3yNbTaThl, IPAKTUYECKHE JOCTUKEHUS U BHIBOIBI U3 PAOOTHI.

3. Kparkoe cojiepkaHue NPOU3BOICTBEHHOM NPAKTUKH: HAY4HO-
HCCJIeI0BATEILCKOI padoThl

Pazgen 1. IloaroroBka aHajauTH4Yeckoro o030pa M 000CHOBaHHE MeETOAMK
JKCIIePUMEHTA.

CocraBnenne minana HUP: o0G3o0p mureparypsr mo teme HUP, Teopernueckas vactb
UCCIIEIOBAaHUs, TpakTU4eckas 4YacTh HcciaenoBanus. PopMynupoBaHMe Lened U 3ajad
UCCIIEIOBAaHUS; COCTAaBJICHHE AaHAUTHUYECKOro o0030pa mo Teme wuccienoBanus. OObEKT U
npenMet uccienoBanus. Llemu u 3anaun uccnenosanus. Ilouck u ananus uHbopManuu Mo Teme
HUP, COCTaBJICHHE aHAJUTHYECKOTO oT4yeta. (OOOCHOBaHME METOAUK TIPOBEICHUS
AKCIEPUMEHTAJIbHBIX HCCIEAOBAHUNA, METOIUKU 00pabOTKH pe3ylbTaTOB AKCHEPUMEHTOB U UX
aHayu3a.

Pa3znes 2. BoinosiHeHNEe HAYYHBIX UCCJIEIOBAHUN M 00padOTKA IKCIIEPUMEHTAJbHbIX
JAaHHBIX.

CocraBneHue IUIaHA HKCIEPUMEHTOB. BBIOOpD M M3yueHHE OCBOCHHE HEOOXOIMMBIX
METOIUK MPOBEICHUS UCCIIEAOBAHUM U TPUOOPOB VIS MOJTYyIEHUS IKCIIEPUMEHTAIBHBIX TaHHBIX.

BbInonHeHne HaydHBIX MCCIEIOBAHUM Ul TOJIYYEHHS NPAKTUYECKUX PpEe3yJIbTaToB.
O06paboTka HJKCMEPUMEHTATBHBIX  JaHHBIX, HMHTEpIpeTalus ©u 0000IeHne pe3yIbTaToB
UCCIIEIOBAHUSL.

Pa3znen 3. Hanucanue oryera, moAroToOBKAa HAY4YHOI'0 JOKJIAA U MPe3eHTALMH.

[ToaroroBka M HamucaHue OTYETa O MPaKTUKE. [IoAr0OTOBKA TEKCTOBBIX, IPAPUIECCKUX U
MYJIBTUMEIUHHBIX MaTepUAIOB I HAYYHOTO Jokiana. [loaroToBka mpe3eHTanu JA0KIaaa 1mo
Tteme HUP.

4. O0beM NPOU3BOJACTBEHHOM MPAKTHKHN: HAYYHO-HCCJIEI0BATEIbCKOM PadoThI

Bcero 8 cemecTp 9 cemectp 10 cemectp
Buner yue6HO# paboTh 3aver. | Akang. | 3auer. | Akan. | 3auver. | Axkan. |3auer.| Akan.

el qac. el Jac. ell. Jac. ell. Jac.
OO0masi Tpy10eMKOCTh
NPAKTHKH N0 y4eOHOMY 18 648 3 108 6 216 9 324
IUIAHY
Konrakrnas padora — 93 | 334 | 18 | o4 3 108 | 45 | 162
ay/INTOPHbIE 3aHATHUS
JlaGopatopHsie padoTh: 93 | 334 | 1.8 64 3 108 | 45 162
(HP) b b 5
CamocrosiTeJibHast
paGora (CP) 8,7 314 1,2 44 3 108 4,5 162
Konraxtras g7 | 12 | 12 | 04 3 04 | 45 | 04
caMoCTOsITeNIbHAs paboTa .
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CamocTosTenpHOe
OCBOCHHE 3HAHMHI,
YMEHUH U HAaBBIKOB I10
nporpamme HUP

312,8

43,6

107,6

161,6

Bujx konTpoJs:

3a4eT ¢ OLEeHKOM

3a4€eT C OLEHKOM

3a4€eT C OLEeHKOM

3a4eT ¢ OLEHKOH

. Bcero 8 cemectp 9 cemectp 10 cemectp
Bunpr yueOHOM
AGOTEI 3auer. | Actp. | 3auer. | Actp. | 3auer.| Actp. | 3auer. | Actp.
P el Jac. el Jac. el Jac. el Jac.
Oomas
TPYROCMIEOCTE 18 468 3 81 6 162 9 243
NPAKTHKU O
Y4eOHOMY IIAHY
KourakTtHas pabora
—ayIMTOPHbIE 9,3 250,5 1,8 48 3 81 4,5 121,5
3aHATUSA
JlaGoparopHblie
paoter (JIP) 9,3 250,5 1,8 48 3 81 4,5 121,5
CamocrosiTesqbHasA
paGora (CP) 8,7 235,5 1,2 33 3 81 4,5 121,5
KonrakTHas
CaMOCTOSATEIbHAS 0,9 0,3 0,3 0,3
paborta
CaMocCTOSTEIbHOE 8.7 1,2 3 4,5
OCBOCHUC SHATHH, 234.,6 32,7 80,7 121,2
YMEHUH ¥ HaBBIKOB IO
nporpamme H1P
Bun koHTpoas: . 3a4eT ¢ 3a4eT ¢ 3a4eT ¢
3a4eT ¢ OLeHKOI N ., .
OIIeHKO¥i OIIEHKO¥i OIIEHKOii

AHHoTanua padoyeil nporpammbl [Ipon3BoacTBEHHON NPAKTHKU: MPAKTUKH 110
MOJIy4eHHI0 NPodeccHOHATBLHBIX YMeHHIi U 0NbITA NPO¢ecCHOHATBHOM 1eATeLHOCTH

1. IHeap NpPOU3BOACTBEHHOH  NPAKTHKH: NPAKTHKH 10  MOJYYEHHUIO
npogeccHoHAIbHBIX YMEHUH M ONbITa NPO(ecCHOHATBHON IeTeJIbHOCTH — MPAKTUYECKOE
O3HAKOMJICHHE C  pEaJbHOM  Hay4yHO-TPAKTUYECKOW  JIEATENbHOCTHIO  MOJApa3esieHUui
KOHKPETHOTO  TPENpUATHsA, U3YYeHUS W aHajgu3a ONblTa OpraHu3al  HAY4HO-

MIPOM3BOJICTBEHHOW JEATEIBHOCTH, YIPABJICHUS MPOU3BOACTBOM M KOJUIEKTHBOM U TPOPAOOTKH
OJIHOTO M3 HAyYHO-IIPAKTUYECKUX BOIPOCOB, CBS3aHHOTO C JEATEIIBHOCTBIO KOHKPETHOIO
MOJIpa3/IeIeHUs TAHHOTO TPEANPUSTHS.
2. B pe3yabTare NpPOXO:KIEHHS TPOU3BOJACTBEHHOH NPAKTHKH: MPAKTHKH IO
MOJYYeHUI0 NPO(PECCHOHAIBHBIX YMEHHMH M ONBITA NPO(PECCHOHAILHON eATEeIbHOCTH
00y4aKoIIMiicsl MO MPOrpaMMe CHEUATHTETA T0JKEH:
Obnadoams ClenyOIUMA KOMIIETESHIIHSIMHU:

— TOTOBHOCTBIO CBOOOJHO I0JIb30BAThCs JIMTEPATYPHOH M JIENOBOM MHCbMEHHOW M YCTHOM
peubl0 Ha PYCCKOM S3bIKE, CIIOCOOHOCTBIO B NMHMCbMEHHOW M YCTHOW pE4YHM MpaBUILHO
(;loru4HO) 0opopMuUTh pe3yabTarhl MbinuieHus (OK-5).
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CMOCOOHOCTBIO K PEIHICHUI0 NPO(eCcCHOHATBHBIX MPOU3BOJACTBEHHBIX 331a4, BKIIIOYAIOIIUX
pa3paboTKy HOpPM BBIPAOOTKM M TEXHOJOTMYECKHMX HOPMATHBOB pAaCcXOJIOBAHUS CHIPHS,
MaTepHUaJIOB M SHEPreTUYECKUX 3aTpaT, COBEPLUICHCTBOBAHUE KOHTPOJII TEXHOJIOIMYECKOIO
nporecca (I11K-2);

CIOCOOHOCTBIO aHATM3UPOBATH TEXHOJIOTHYECKUH TPOIECC, BBISBISATH €r0 HEAOCTaTKU M
pa3pabaTbIBaTh MEpONPUSATHS 10 ero coBepuiercTBoBanmio (I1K-3);

CMOCOOHOCTh TMPUHUMATh KOHKPETHOE TEXHHUYECKOE PpEIIeHHEe C y4eTOM OXpPaHBI TPyAa,
paauamoHHOM 0€30MacHOCTH U OXpaHbl OKpy»Karotieit cpenst (I1K-4);

CMOCOOHOCTBIO K aHalIM3y CHCTEM aBTOMAaTH3allMM MPOW3BOJACTBA M pa3paboTKe
MeponpHATHil 110 ux cosepuieHcTBoBanuto (I1K-5);

CIIOCOOHOCTBIO K pa3pabOTKe MJIaHOB M MPOrpamMM MPOBEACHUS HAYYHO-HCCIIEI0BATENbCKUX
pa3paboToK, BBIOOPY METOJIOB M CPEACTB pelieHns HoBbIX 3a1a4 (11K-9);

CIIOCOOHOCTBIO ~ CaMOCTOSITEJIbHO ~ BBINOJHATH  MCCIEAOBAHHWA C  HCIOJIb30BAHUEM
COBPEMEHHOM  ammapaTypbl ¥  METOJIOB  HCClefoBaHMs B  oOnacth  0OBEKTOB
poQecCHOHATIbHON JEeSTENbHOCTH, MPOBOJUTh KOPPEKTHYIO OO0pabOTKYy pe3ylbTaToB H
yCTaHaBIMBATh afiekBaTHOCTH Mozenelt (I1IK-10);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJbI OLIEHKM pHCKa U pa3pabaTbiBaTh Mepbl IO
obecrieueHnI0 0OE30MAaCHOCTH  pa3pabaThIBa€MBIX HOBBIX TEXHOJOTHH OOpaimieHus ¢
o0wvexTamu npodeccruonanbHon aestenpbHoctu (ITK-11);

CIOCOOHOCTBIO TPEACTABIATh PE3yNIbTAaThl UCCIENOBaHMUS B (opMax OTYETOB, pedeparos,
nyOnuKauii 1 MyOoNUYHBIX OOCYXAEHHH, CIOCOOHOCTHIO (OPMYIHPOBATH MPAKTHUYECKHUE
PEKOMEHAALINHY IO UCIIOJIb30BAaHUIO PE3YIbTAaTOB HayuHbIX UccienoBanuii (I1K-12);
CIOCOOHOCTRIO K opranu3anuu padotsl noaunHeHHbIX (ITK-13);

CIOCOOHOCTh K OILIGHKE IOCIEACTBUN NPUHUMAEMbIX OPraHU3alMOHHO-YIIPABIEHYECKUX
pemenuit u ux ontumm3aruu (I11K-14);

CIOCOOHOCTBIO YIIPaBIIATh JeUCTBYIOIUMU TEXHOJOTUYECKUMHU npoleccami,
o0ecrneunBaroIUMH BBIITYCK MPOJYKLUHU, OTBeUarolell TpeOOBAHUAM CTaHAAPTOB U PBIHKA
(IIK-15);

CIOCOOHOCTBIO K  HCIOJIb30BAaHUIO COBPEMEHHBIX CHUCTEM  YIPaBJIEHUS KaueCTBOM
IIPUMEHUTENBHO K KOHKPETHBIM YCIOBHUSAM IIPOM3BOJACTBA HAa OCHOBE MEXKIYHAPOJHBIX
craugaptoB (I1K-16)

CIOCOOHOCTBIO K COCTABIICHUIO U aHAJIM3y OU3HEC-IUIAaHOB pa3pabOTKU M BHEIPEHUS HOBBIX
TEXHOJIOTUYECKUX IPOLECCOB, OOpaleHUs ¢ 00beKTaMH IPO(GECCHOHATBHON e TeIbHOCTH,
BBIITYCKAa U peaIn3allui KOHKYPEHTHO criocoOHo# npoaykuuu (ITK-17);

CIOCOOHOCTBIO K HPOBEIEHHUIO aHalW3a TEXHUYECKUX 33JaHUM Ha IPOEKTUPOBaHHUE U
IIPOEKTOB C YYETOM CYIIECTBYIOLIETO MEXIYHAPOIHOTO M HAIMOHAJIBHOIO SIIEPHOTO
3akoHoarenbcTBa (ITK-18);

CIOCOOHOCTBIO HCHOJIB30BAaTh CpPEACTBA AaBTOMATU3allMM IPU TMOJATOTOBKE IPOEKTHOM
nokymenTaruu (ITK-21).

COCOOHOCTBIO K 0€30MacHOMYy  MpPOBEJIEHHIO,  KOHTpPOJIO,  pa3paboTke U
YCOBEPIICHCTBOBAHUIO  TEXHOJOTMYECKMX IIPOLIECCOB  INOATOTOBKM M PETreHEpalnuu
TEIIOHOCUTENEN AJIEPHBIX DHEPreTUUECKUX YCTaHOBOK pa3IMYHOrO THIIA,
o0ecrneunBarOIMMU  HAJIeKHYI0 M JIOJTOBPEMEHHYIO 3alUTy OKpYXKalolled cpeasl OT
BozneiicTBus panuarun (IICK-3.1);

CMOCOOHOCTBIO pa3pabaThiBaTh HAa ATOMHBIX JIEKTPOCTAHIMSIX MEPONPHUATHS IO 3alluTe
OKpY)KaIoIllel cpelbl OT paAMOHYKINJOB U OLIEHMBATH JIO30BYIO Harpy3Ky Ha pas3jIMuHbIC
rpynnsl Hacenenus (I11CK-3.2).

3nams:

TEXHOJIOTUYECKUE MPOLECCH], IPUHLIUINAIBHYIO TEXHOJOTHUECKYIO CXEMY MPOU3BOJICTBA U
OCHOBHOE TEXHOJOTHYECKOe 000pyJOBaHHE, HCIOJIb3yeMble B TEXHOJOTHU MAaTepUaIoOB
COBPEMEHHOM DHEPIEeTUKH;
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— OpraHu3allMOHHYI0  CTPYKTYpPY  HPEANPHUATAH 1O  TPOHM3BOJICTBY  NPOIYKIUH
panuodapmmnpenaparos (PDII);

— OCHOBHBIC MPHUHIMIBI, METOAbl M (OPMBI KOHTPOJS TEXHOJOTMYECKOTO Mpoliecca,
MCXOJTHOTO CHIPhSl M Ka4eCTBa MPOAYKIIHH;

— OCHOBHBIC HOPMATHBHBIC JOKYMEHTHI 10 CTaHAAPTU3ALMH M CEPTUPHKALUU H30TOIHOM
TIPOTYKIIHH;

— IpaBUJIa TEXHUKH OE30MACHOCTH, KOJIOTUH U TIPOU3BOICTBCHHOW CAaHUTAPUH.

Ymemy:

— MPUHUMATh KOHKPETHBIC TEXHUYECKUE PEIICHUS MPH OCYIIECTBICHUU TEXHOJOTHYECKOTO
mporecca, BbIOMpaTh  TEXHMYECKME CPENCTBA  JUIS  KOHTPOJIE W PEryJIHpPOBKH
TEXHOJIOTUYECKUX MTapaMeTPOB;

— HCHOJIb30BaTh HOPMATHBHBIC JOKYMEHTBI MO Ka4eCTBY, CTAHIAPTHU3ALUHK U CePTUDUKAINU
MPOJIYKTOB M M3JICNUH, JIEMEHTH 5KOHOMHYECKOTO aHAIN3a B IPAKTHUECKOM eI TEIbHOCTH.

Braoemu:

— CHOCOOHOCTBIO BBISBIISITh M YCTPAHATH OTKJIOHEHHUS] OT PEKHUMOB PabOThI TEXHOJIOTHUECKOTO
000pyIOBaHUS M MMaPaMETPOB TEXHOJIOTHYECKOTO TPOIIECcca;

—  CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUIECKHUIT MPOIECC B COOTBETCTBUHU C
periIaMeHTOM.

3. Kpartkoe conep:xaHue NMpoM3BOACTBEHHON NMPAKTHKHU: NPAKTHKH 10 MOJY4YEHUIO
npodeccHoHAIbHBIX YMEHUH M ONBITA NPO(eCCHOHATBHOM AeITeJIbHOCTH

Paznen 1. O3HakoMUTEJbHAsi JKCKYPCHSI HAa IMpeaNpHsATHE 10 MPOM3BOACTBY
paauodapMnpenapaToB ¥ reHepaTOpPOB TeXHEL M.

YcraHoBoyHas JIEKIUS, MHCTPYKTaX IO TexHUKe Oe3omacHoctH. Ilocemienue
npousBoAcTBa P®DII M reHeparopoB TEXHEIUA, C H3YYCHHUEM TEXHOJIOTUM MPOU3BOJCTBA,
MpUMEHsIeMOMY 000pYI0BaHHUIO, BHITYCKAEMON MPEANPUATHEM MPOIYKLINH, METOAaM U hopMam
KOHTPOJIS POTYKIHH.

BrinonHeHne UHIUBUYATbHBIX 3aJJaHUMN.

Pasgen 2. O3HakoMJ/ieHHMe C TEXHOJOTMSIMH PadoTbl HA MPEANPUATHH 110
NPOU3BOJACTBY paauodapMnpenapaToB U reHePaATOPOB TeXHeELH.

O3HaKoOMJIEHHE C OCHOBHBIMH CTaJHMsIMH TEXHOJIOTUH npou3BoacTBa POII:

— - ompeJereHUe aKTUBHOCTH Amroata (renepatop Tc-99m);

— - IPUTOTOBJIEHUE PACTBOPOB AJISl DIIFOUPOBAHMUS;

— - U3MEpeHue KPUBOU IMIOMPOBAHUS;

— - cucTeMa MEHeKMEHTa KauecTBa MPOU3BOCTBA PAJAUOU30TOIHOM MPOTYKIIH.
BrinosHeHue MHIMBUYATbHBIX 33JaHUN.

Pasznen 3. CI/ICTCMaTI/ISaI_[I/IH MaTcpuraja, IoAroToBka OT4cTa.

OO6o0uieHne M cucTeMaTH3alys JaHHBIX 10 CTPYKType, TEXHOJIOTUH IPOU3BOJICTBA,
IIPUMEHSEMOMY 000PYI0BaHHIO, BHIITYCKAeMON MpeaNpUsATHEM IPOIYKLIUU, METOAaM U (popMam
KOHTpoJIs mpoAyKiuu. [Touck u c6op HegocTaromux JaHHbIX. [loAroTOBKa M HanmKMcaHUe OT4YeTa
I10 BBIIIOJIHEHUIO MHAMBUYAJIBHOTO 3a1aHus. [IoqroToBKka 1 HanmcaHue 0T4EeTa MO MPaKTUKE..

4. OO0beM 1NpPOM3BOACTBCHHON  NPAKTHKH: TMPAKTHKH MO0  IOJYYCHHIO
npo¢ecCHOHANBHBIX YMEHHUH M ONbITA NPO(PECCHOHATLHON 1eATEJbHOCTH

. 10 cemectp
Bupt yuebnoii pabots: 3aueT. equHUL | AKaJeM. 4acoB
O0wmas TpyI0eMKOCTh NPAKTHKH M0 Y4eOHOMY IIAHY 3,0 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: - -
CamocrositesibHast padora: 3,0 108
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KoHTakTHas camocrositenbHas padboTa 25 0,4
CaMocTOSITENTbHOE U3YUYEHUE PA3JIENIOB IPAKTUKU ’ 89,6
Hanucanue otuéra 0,5 18

Bu1 HTOroBOro KOHTPOJIst 3a4eT ¢ OLeHKOI

. 10 cemectp

Bunet yuebuoii pabotet 3ader. equHUIl | ACTpPOH.. YacOB
OO0masi TpyA0€MKOCTb NPAKTHKH N0 Y4€OHOMY IIAHY 3,0 81
KonrakTHas pabora - -
CamocrosiTesibHast padoTa: 3,0 81
KoHnTakTHas camocrositenbHas padboTa 0,3
CaMocCTOATENbHOE U3YUEHUE Pa3/IEOB MPAKTUKH 2,5 67,2
Hanucanue otuéra 0,5 13.5
Buja nToroBoro KOHTpoJIst 3a4eT ¢ OLeHKOI

AHHOTanusA padoyeil nporpammsl IlpeiMniIoMHON IPaKTUKU

1. leab npeAaMNJIOMHOI NMPAKTUKHM — BBHINIOJHEHHUE BBIMTYCKHOM KBalIM(PUKAIIMOHHOM

pabotsl (BKP).

2. B pesyabTare npoxoxkaeHUs MNPeIIUIIIOMHON MPAKTHKH O00y4Yarouuiicss 1o

nporpaMme ClnenuaJIuTeTa JA0JKeH:
Obnadams CIenyONIMHA KOMIIETEHITUSIMU

CIOCOOHOCTBIO OCYIIECTBIIATH TEXHOJIOTUYECKUH MPOLIECC B COOTBETCTBUH C PETIAMEHTOM U
WCIOJIb30BaTh ~ TEXHUYECKHE CpEICTBAa [l  HM3MEpPEHHs] OCHOBHBIX IMapaMeTpoB
TEXHOJIOTMYECKOTO TPOoIecca, CBOMCTB ChIpbst U mpoaykiuu (I1K-1);

CIOCOOHOCTBIO K PEIICHHI0 MPO(ECCHOHANBHBIX MPOU3BOJICTBEHHBIX 3a/1a4, BKIFOYAIOIINX
pa3paboTKy HOPM BBIPAOOTKH M TEXHOJIOTMUECKUX HOPMATHBOB PACXOJ0BAaHUS ChIPbS,
MaTepHUaJoB M SHEPreTHYEeCKUX 3aTpaT, COBEPUICHCTBOBAHHUE KOHTPOJIS TEXHOJOTMYECKOIO
nporecca (I11K-2);

CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHOJIOTMYECKUN MPOLIECC, BBISIBISTH €0 HENOCTAaTKU U
pazpabaTeiBaTh MEpONpUsATHUS O ero coepuiencTsoBanuto (I1K-3);

CIOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHHUYECKOE PEIleHHE C YYeTOM OXpaHbl TpyIa,
paananoHHON 6e30MacHOCTH U 0XpaHbl Okpyskatomeit cpesl (I1K-4);

CHOCOOHOCTBIO K aHajM3y CHUCTEM AaBTOMATH3allUd MPOU3BOJCTBA M  pa3zpaboTke
MeponpusATHH 10 ux coBepuieHcTBoBanmio (I1K-5);

CIOCOOHOCTBIO K pa3paldoTKe MJIaHOB U MPOrpamMM MPOBEACHUS HAYYHO-HCCIIEI0BATEIbCKIX
pa3paboToK, BHIOOPY METOJIOB M CPECTB pelieHus HoBbIX 3aaa4 (I1K-9);

CIIOCOOHOCTBIO ~ CaMOCTOSITENILHO ~ BBITIONHSATH  HMCCIEAOBAaHUS C  HCIOJb30BaHUEM
COBPEMEHHOU  ammapaTypbl ¥  METOJOB  HCClefoBaHMs B  oOnacTd  0OBEKTOB
npodeccHOHABHON JesITeNbHOCTH, MPOBOJIUTH KOPPEKTHYIO 00pabOTKy pe3ylbTaToB U
ycTaHaBIUBaTh ajiekBaTHOCTH Moaeneit (ITK-10);

TOTOBHOCTBIO HCIOJNB30BaTh METOJABI OILIGHKH pHCKAa M pa3pabaTbiBaTh MeEpPHI IO
obecrieueHn0 0e30MacHOCTH pa3pabaThiBaéMbIX HOBBIX TEXHOJOTHH oOpaiieHus ¢
obwvekTamu npodeccruonanbHon aesrensHoctu (ITK-11);

CIIOCOOHOCTBIO TPEACTABIATh PE3YNbTAaThl MCCIENOBaHMS B (GopMax OTYETOB, pedeparos,
nyonuKanuil ¥ MmyONMMYHBIX OOCYXKACHUH, CIIOCOOHOCTHIO (POPMYIHPOBATH MPAKTHUECKUE
pPEKOMEHIAINHY TIO0 UCTIOJIb30BAHUIO PE3YAbTATOB HayuyHbIX uccneaoBanwmii ([1K-12);
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— CHOCOOHOCTBIO K MPOBEICHUIO MATCHTHBIX MCCIEAOBAHUNA C LEIbI0 00CCIICUYCHHS MaTeHTHON
YUCTOTHI HOBBIX IPOeKTHBIX peuieHuit (ITK-19);

— CHOCOOHOCTBIO K pa3pa0dOTKEe HOBBIX TEXHOJIOTHYECKHX CXEM Ha OCHOBE pPE3yJIbTaTOB
HayyHO-HccaenoBarenbekux padot (ITK-20);

— CIIOCOOHOCTBIO K 0€30T1aCHOMY MPOBEICHHUIO, KOHTPOJIIO, pa3padoTKe U COBEPUICHCTBOBAHUIO
TEXHOJIOTHYECKUX TMPOIECCOB TMOATOTOBKA W PETreHEpallud TEIUIOHOCUTENICH SACPHBIX
SHEPreTUYECKNX YCTAHOBOK pA3IMYHOTO THMA, OOCCIEUYMBAIOIMMHA HAACKHYI0 U
JOJITOBPEMEHHYIO 3aIUTy OKpYKaromiei cpenbl ot Bozaencteus paguanuun ([ICK 3.1);

— CIOCOOHOCTBIO pa3pabaThiBaTh HA ATOMHBIX JJICKTPOCTAHIMSAX MEPONPHUSATHS IO 3aIIUTe
OKpYXaloIllel Cpelbl OT PAJIUOHYKIHIOB M OIEHUBATH JI030BYIO HArpy3Ky Ha pasjinyHbIC
rpynnsl HaceneHus (IICK 3.2).

3namo:

— OCHOBBI OPTaHHU3AIIMU U METOJIOJIOTHIO HAYYHBIX HCCIIEIOBAHU;

— COBpPEMEHHBIE HAyYHBIC KOHIIETIIMY B 00JIACTH TEXHOJOTUH TeIIoHocuTeneit A2V,

CTPYKTYPY U METO/IbI YIIPABJICHHUS COBPEMEHHBIM PaIMOXUMHUYECKUM MTPOU3BOJICTBOM;

— TPHUHIMIBI U METOJbI BBIMOJIHEHUS JKCIIEPUMEHTOB M HCIBITAHWNA IO TEME BBIMTYCKHOM
KBaJIM(PUKAIIMOHHOM paboThI;

Ymems:

— paboTaTh C HAYYHBIMU TEKCTaMHU, IMOJIb30BAaThCSI HAYYHO-CIIPABOYHBIM amTapaToM;

— 00pabaTeIBaTh, aHATM3UPOBATH TIOJYUYEHHBIE IKCIIEPUMEHTAIbHBIC JaHHBIC,

— ohopMIIATE pe3ybTaThl HAYYHBIX UCCIICIOBAHMIA;

— HCIIOJB30BaTh MOJTYYEHHBIE TEOPETUUECKUE 3HAHUS I MMPOSKTUPOBAHUS TEXHOJOTUUECKHUX
JUHUN PaMOXUMHUYECKUX MPOU3BOJICTB.

Braoems:

— HaBbIKAMU CAMOCTOATEIbHONW HAy4YHO-HCCIIEJIOBATEIbCKON  NEATENbHOCTH, pPabOTHl ¢
HMCTOYHUKAMH Hay9HOU nHpopManuu, pedeprupoBaHus HAYIHBIX MyOTUKAIIHA;

— MeTOoJlaMU TPOEKTUPOBAHUS OCHOBHBIX M BCIIOMOTATENbHBIX LEXOB PaAMOXHUMHUYECKUX
MIPOU3BOJICTB, CIOCOOAMHU pacueTa TEXHOJIOTHYECKOTO 000PyA0BaHMUS.

3. Kpartkoe coagep:xanue npeiunjJaoMHON NPAKTUKHA

Pasnean 1. IlpoBeneHue HAy4YHBIX MCCIAEAOBAHUI 10 TeMAaTHKe BBINYCKHOM
KBAJTU(PUKANMOHHOH padoThI

Henu u 3aauu NpeAIUIUIOMHOM MPAKTUKU.

CocraBieHne M COTJIaCOBAHME IUJIaHA BBIMOJHEHUS BBITYCKHOW KBaTH(PUKAITMOHHOMN
paboThl, KOHTPOJIBHBIX TOYEK, BUJIa U 00BbEMa MPECTABISIEMOr0 K Ka)X 0l KOHTPOJIbHOM TOUKe
Martepuana.

Opranu3aluoHHO-METOINYECKIE MEPOTIPUSATHSL.

COop HayyHO-TexHUYECKOM nHpopMmaluu no Teme BKP.

[Tpu Bemmonunenun BKP B Buze HayuHO-UCCIIEOBATENbCKON pabOThl MPOBOIUTCS COOp U
aHaJIM3 Hay4YHO-TexHu4yeckoil mHpopmaruu no teme BKP, oTpaboTka METOIMK U BBINOTHEHHE
AKCIEPUMEHTAJIbHBIX HCCIEA0BaHUM, 00padoTKa U cCUCTEMaTH3aIUsl MaTepraa.

B cnydae Beimonnenust BKP B opme pacuérno-rpaduueckoit padotsl (PI'P) npoBoaurcs
cOop, aHanM3, cucTeMaTH3anus HeoOxoaumol s BeimosHeHuss BKP wunpopmanuu no
(YHKIMOHUPOBAHUIO TEXHOJOTHYECKUX JIMHUN pPagMOXUMHUYECKUX IPOU3BOJACTB, MOJA00p U
COrJlacOBaHMEe pabOThl OCHOBHOTO M BCIOMOTATEIbHOIO TEXHOJOIMYECKOro 0O0OpyHdOBaHUS,
BBITNIOJIHEHUE OCHOBHBIX TEXHOJIOTMYECKHUX PACUETOB.

Odopmiienue oTuéTa 1Mo NpeAUIIOMHON MIPAKTUKE TPOBOIUTCS B BUJE aHATUTUYECKOTO
0630pa mo Teme BKP.
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4. OO0bem npelIMIVIOMHON NPAKTHKHU

B Srtoii a6 11 cemectp
ubl yaeOHOU pabOThI
AR YA P 3auer. eqUHUIL AkazieM. 4acoB
OO0masi Tpy10eMKOCTh NPAKTUKH M0 Y4e0HOM
IJIAHY
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 15,0 540
JlabopaTopHbie pabOTHI 15,0 540
CamocrosiTesibHas padoTa 9,0 324
KoHnTakTHas camocrositenbHas padoTa 0,4
CaMoCTOATENbHOE U3YUEHUE Pa3JIeNIOB IPAKTUKU 2.0 323,6
Bua nTOroBoro KOHTpOJisi: 3a4eT ¢ OLeHKOI
B St 0a6 11 cemectp
Wbl yaeOHOU paboTHI
Rty p 3ayer. enuHuIL AcTpoH. 4acoB

OO01mas Tpy10eMKOCTh NPAKTHKH M0 Y4eOHOM

11 pyx P Yy \ 24,0 648
IUIAHY
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 15,0 405
JlabopaTopHbie pabOTHI 15,0 405
CamocrosiTesqibHast padoTa 9,0 243
KonTtakTHas camocTosiTennbHast pabota 0,3
CamocCTOsITeNTbHOE U3YUYECHHE PA3EI0B MPAKTUKHU 2,0 2427
Buja uTOroBoro KOHTpoJIf: 3a4eT C OLIEHKOM

4.6. 'ocynapcTBeHHAsi UTOrOBasi ATTECTALMS : 3AIIIUTA BLINYCKHOH KBAJU(UKAIUOHHOM
Pa6oThl, BKJIIOYAsA NOAT0TOBKY K MpOoLeAype 3alUThl H NPOLEIYPY 3alMThI

1. Heab rocyiapcTBeHHOl HTOroBOM AaTTeCTANMM: 3AUThl  BbIMYCKHOM
KBATU(PUKAUMOHHOKH padoThl, BKJIKYAS MOATOTOBKY K NPoOUeAype 3allUThl U NPOoUeaypy
3allUTBI  — BBIABICHHE YPOBHA TEOPETUYECKOM M MPAKTUYECKOM IMOATOTOBIEHHOCTH
BBIITYCKHUKA BYy3a K BBIMOJIHEHUIO NMPO(ECCHOHANBHBIX 33/1a4 U COOTBETCTBHUS €r0 MOJArOTOBKU
tpeboBanusM PI'OC BO mno crenuansHocTH 18.05.02 Xumudeckass TEXHOJIOTHS MaTEpHAIOB
COBPEMEHHON HHEPreTUKH, CIeUUaTu3aLms No 3 «TexHonorusi TEIUIOHOCUTENEH U
PaaMO3KOJIOTHS SAEPHBIX S3HEPIETUUECKUX YCTAHOBOK.

2. B pe3yibTare Npoxo:KIeHUs TOCYIAPCTBEHHOH MTOrOBOIl aTTeCTAUMHU: 3ALIMTHI
BBINIYCKHOM KBAJTH(UKANMOHHON PadoThl, BKJIKYAsA NMOArT0OTOBKY K IpoLeAype 3aliThl U
npoueaAypy 3ammThbl y o0y4yawolierocsi mposepsiercsi c(pOpPMHPOBAHHOCTH CJEAYIOIINX
KOMIIETECHIHI, a TaKKe CJIeTYIIIHNX 3HAHUI, yMeHH U HABBIKOB, MO3BOJISIIOIIUX OLEHUTH
CTeNeHb rOTOBHOCTH 00y4al0IIUXCH K JajJbHel el npogecCHOHATbHON AeATeIbHOCTH.

BrIyCKHHK, OCBOMBIIMI MpOrpaMMy CHENHATUTETa, JOJDKeH o001adamsb CIeIyIOIINMU
KOMIIETEHIUSMHU:

001IeKYIbTYPHBIMH KOMIIETEHUUSIMHU:

— CHOCOOHOCTBIO MPEACTAaBUTH COBPEMEHHYIO KapTHHY MUpa Ha OCHOBE LIEIOCTHOM CUCTEMBI
€CTECTBEHHOHAYYHBIX M MaTeMaTHUYECKUX 3HAHWM, OPUEHTUPOBATHCS B IIEHHOCTSX OBITHS,
XKU3HHU, KyapTypsl (OK-1);

— CHOCOOHOCTBIO K aHAJIHM3y COIMAIbHO-3HAYMMBIX MPOIIECCOB U SIBIICHUN, K OTBETCTBEHHOMY
y4acTuio B nmonutudeckoi xu3nu (OK-2);
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CMOCOOHOCTBIO AHAJTM3UPOBATh OCHOBHBIE 3Talbl W 3aKOHOMEPHOCTH HMCTOPHYECKOTO
pa3BuTus  oOmectBa Uil (OpMUpOBaHHMS TPAKTAHCKONW  IMO3UIMH, CHOCOOHOCTH
UHTErpUpOBaThCs B coBpeMeHHoe 001ecTBo (OK-3);
CMOCOOHOCTBIO K 00O0OIICHUIO, aHANN3Yy, BOCIPHATUIO MH(DOPMAIUH, TOCTAHOBKE LEIH H
BBIOOpPY TyTel ee moctmkenus (OK-4);
FOTOBHOCTBbIO CBOOOJHO II0JIb30BAThCS JINTEPATYpPHOH M JEJIOBOM MHUCbMEHHOM M YCTHOU
peubl0 Ha PYCCKOM SI3BIKE, CIIOCOOHOCTHIO B THCHMEHHOW M YCTHOW pPEYH IPaBUIBHO
(;mornvnO) opopMuTh pe3yabTarsl MbinuieHus (OK-5);
CIOCOOHOCTBIO K TMPO(PECCHOHATBHOMY OOIIEHUIO Ha MHOCTPAHHOM SI3BIKE, K TMOJIYYECHHUIO
nHbopManuu u3 3apy0ekHbIX HCTOUHUKOB (OK-6);
CIOCOOHOCTBIO K KOOTIepaluy ¢ Kojuieramu, padote B kojuiektuse (OK-7);
CIOCOOHOCTBIO HAXOIWTh OPraHU3AIMOHHO-YIPABICHUECKHE PEUICHUS B HECTaHIAPTHBIX
CUTYaIUsIX U TOTOBHOCTHIO HECTHU 32 HUX OTBETCTBEHHOCTH (OK-8);
CIOCOOHOCTBIO MCIIOJIB30BaTh HOPMATHBHBIE MPABOBBIE aKThl B CBOEH IMPO(ecCHOHAIBHON
JESTETLHOCTH, CIIOCOOHOCTRIO M TOTOBHOCTHIO K COOJIFOJICHHIO TIpaB M OOsI3aHHOCTEH
rpaxaanuHa (OK-9);
CMOCOOHOCTBIO K CaMOpPa3BUTHIO, TOBBIMICHHIO CBOCH KBaTH(UKAMU W MacTepCTBa,
CIOCOOHOCTBIO CAMOCTOSITENTFHO TPUMEHSATh METOJBI M CPENCTBA IMO3HAHUS, OOyUeHHS U
CAaMOKOHTPOJIST UII TpPHOOpPETEHUS] HOBBIX 3HAHWA W YMEHHH B OOJNACTH TEXHUKH W
TEXHOJIOTUH, MaTEeMAaTHKH, €CTECTBEHHBIX, TYMaHUTAPHBIX, COIUAIBHBIX U YKOHOMHUYECKHUX
HayK, B TOM YHCJI€ B HOBBIX OOJIACTSAX, HEMOCPEICTBEHHO HE CBSI3aHHBIX CO cdepoi
npo(hecCHOHATbHOW  JEATENBHOCTH, pPAa3BHTHS  COLNMAIBHBIX H  MPO(ECCHOHAIBHBIX
kommneteHmuit (OK-10);
TOTOBHOCTBIO KPUTHUYECKH OLICHHBATh CBOM JOCTOMHCTBA M HENOCTATKH, HAMETUTbH IYTH U
BBIOpATh CPEJICTBA PA3BUTHS JJOCTOMHCTB U ycTpaHeHus HenpocTaTkoB (OK-11);
CrOCOOHOCTRIO paboTaTh ¢ MH(POpPMaIUEl B TI00ATBHBIX KOMIBIOTEPHBIX ceTsax (OK-12);
MMOHMMAaHHEM POJIM OXPaHbl OKPYKAIOIIeH Cpelbl U PallMOHAIBHOT'O MPUPOAOTIONB30BAHUS U
JUTs pa3BUTHS U coxpaHneHus mupmmm3aiuu (OK-13);
CIOCOOHOCTBIO HCIIOJIB30BATh METOJIbI U CPeACTBa (U3UYECKOM KyIbTYPHI JUISl YKpPEIUICHHUS
3I0pOBbSI W JIOCTHKEHHUS  JIOJDKHOTO  YPOBHSA  TOJHOLIGHHOM  COIMalbHOM U
npodeccuoHanbHOM nesteapHocTH (OK-14).

o0menpodeccuoOHAIbHBIMM KOMIIETEHIMSIMHU:
CIIOCOOHOCTBIO HCIIOJI30BAaTh MaTEMaTHYECKHE, €CTECTBEHHOHAaydyHble M HH)KEHEPHbIE
3HAHUS JUIsl pelieHus 3a1a4 cBoeil mpodeccnonansHoi aesarenpHocty (OIMK-1);
CIOCOOHOCTBIO  MPO(ECCHOHANBHO  HCIOJb30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
aHAJIUTUYECKOEe 000PYAOBaHME, CIIOCOOHOCTHIO K MPOBEICHUIO HAYYHOTO HCCIEAOBAHUSA U
aHaJIM3y MOJIyYEHHBIX MPHU ero npoBeaeHun pe3yasraTos (OI1K-2);
CIOCOOHOCTBIO  HCIIOJIB30BaTh METOJbl MaTeMAaTUYECKOTO MOJETUPOBAHUSA OTACIbHBIX
CTaJui U BCEro TEXHOJOTMYECKOTo MpoIllecca, K MPOBEACHUIO TEOPETUYECKOTO aHalu3a U
JKCIIEPUMEHTAaJIbHOM MpoBepke afekBaTHocTH Mojenu (OI1K-3);
CMOCOOHOCTBIO PabOTaTh C HAYYHO-TEXHUUYECKOW U MATEHTHOM JIUTEPaTypOl U UCIIOJIb30BaTh
MOJIy4EHHYI0 MH(GOPMAIMIO IPU OCYIIECTBIEHUH CBOEH NMpOo(ecCHOHATIBHONW esATeNbHOCTH
(OIIK-4);
MOHMMaHUEM 3HauyeHUs UH(OpMAIMK B COBPEMEHHOM MHUpE, CIIOCOOHOCTBIO peliaTh 3a1auu
npo(ecCHOHANBHONW JIeTETbHOCTH € TNPUMEHEHHEM HH()OPMAIIMOHHBIX TEXHOJOTHH C
Y4ETOM OCHOBHBIX TpeOOBaHMI HH(POPMAIIMOHHOW OE30MacHOCTH, B TOM YMCJE 3alUThI
rocynapctseHHoi Tainsl (OIIK-5).

npogeccCHOHATBLHBIMH KOMIIETEHIMSIMM:
CMOCOOHOCTBIO OCYIIECTBIISATh TEXHOJOTHUYECKUH MPOIIECC B COOTBETCTBUH C PEriIaMeHTOM U
UCIOJb30BaTh  TEXHUYECKHE CpelICTBA IS M3MEpPEHHs OCHOBHBIX  IapaMeTpoB
TEXHOJIOTHYECKOT0 Mpolecca, CBOUCTB chIpbs U npoaykuuu (11K-1);
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CIIOCOOHOCTBIO K PEIICHHIO MPOPECCHOHAIBHBIX MPOU3BOJCTBEHHBIX 3a/1a4, BKIIOYAFOIINX
pa3paboTKy HOpPM BBIPAOOTKM M TEXHOJOTMYECKHMX HOPMATHBOB pAaCcXOJIOBAHUS CHIPHS,
MaTEepHAJIOB M JYHEPreTHYECKUX 3aTPaT, COBEPLICHCTBOBAHUE KOHTPOJISA TEXHOJOTHYECKOTO
nporecca (I11K-2);
CIOCOOHOCTBIO aHATM3UPOBATh TEXHOJOTUYECKUN MPOIECC, BBIABISATH €0 HEJAOCTATKU M
pa3pabaTeiBaTh MEPOTIPUATHS IO ero coepriercTBoBanuto (I1K-3);
CMOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHHUYECKOE PEIIeHHE C yYeTOM OXpaHbl TPyAa,
paavaloOHHON O€30MacHOCTH U 0XpaHbl Okpykatouei cpeasl (11K-4);
CMOCOOHOCTBIO K aHalIM3y CHCTEM aBTOMAaTH3allMM MPOM3BOJCTBA W  pa3paboTke
MeponpHATHil 110 ux cosepuieHcTBoBanuto (I1K-5);
CMOCOOHOCTHIO TPOBOJIUTH PAIMOMETPUUYECKHE U JTO3UMETPUIECKHE U3MEPEHUS 1 KOPPEKTHO
oOpabaTeIBaTh 3KcriepuMeHTabHble faHHble (I1K-6);
CIIOCOOHOCTBIO  00ecreunTh 0Oe30macHoe IMpoBeAeHHE pPadOThl € HCIOJIb30BaHHUEM
paIMOAaKTUBHBIX BEIIECTB B OTKPHITOM BHJE W OIICHWBATh IOJy4aeMYyIO /03y 3a CUeT
BHEIIIHETo ¥ BHyTpeHHero oomydenus (I1K-7);
TOTOBHOCTBIO ~ HCIIOJIB30BATh JICHCTBYIOIIME HOPMATHBHBIE JOKYMEHTHI B OOJIaCTH
paauarmoHHoOu u sinepHoit 6e3omacHocTH (I1K-8);
CIOCOOHOCTBIO K pa3pabOTKe MJIaHOB W MpOrpamMM MPOBEAECHUS HAYYHO-HUCCIIEeI0BATEIbCKIX
pa3paboToK, BEIOOPY METOJIOB U CPEACTB pemieHust HoBbIX 3aaa4 (I1K-9);
CIIOCOOHOCTBIO ~ CaMOCTOSITEJIbHO ~ BBINIOJHATH ~ KMCCIEAOBAHUS C  HCIOJIb30BAHUEM
COBpPEMEHHOW  ammapaTypbl ¥  METOJOB  HCCIEIOBaHUS B  00JacTh  OOBEKTOB
npodeccHoHaIbHON JesTeNbHOCTH, TMPOBOJUTh KOPPEKTHYI0 0O0pabOTKYy pe3ylbTaToB H
yCTaHaBIMBaTh afekBaTHOCTH Mojeneit (ITK-10);
TOTOBHOCTBIO HCIIOJIb30BaTh METOJABI OLIEHKM pHCKa M pa3pabaTbiBaTh MeEpbl IO
obOecrieueHUI0 OE30MacCHOCTH  pa3padaThIBa€MbIX HOBBIX TEXHOJOTHH oOOpameHus ¢
o0bekTamu npodeccuonansuoit aesitenbHocTr (ITK-11);
CIIOCOOHOCTBIO TIPE/ICTABIIATH PE3YJIbTaThl UCCIIENOBaHMUS B (opMax OTUETOB, pedepaTos,
MyOJMUKAaMil W MyOJUYHBIX OOCYXIACHUH, CIIOCOOHOCTBIO (OPMYIHUPOBATH MPAKTHUICCKUE
PEKOMEH/IAIMH 110 UCIIOJI30BAaHUIO Pe3yIbTaTOB HaydHBIX UcciaenoBanui (I11K-12);
CIOCOOHOCTRIO K Opranu3anuu padotsl noaunHeHHbIX (ITK-13);
CIIOCOOHOCTBIO K OIIEHKE MOCIEACTBUI MPUHUMAEMbIX OPraHHU3alMOHHO-YIPABICHUYECKUX
pemenuii u ux ontumuzaiuu (I11K-14);
CHOCOOHOCTBIO YIIPaBJIATh JEHCTBYIOIIUMHU TEXHOJIOTHYECKUMHU npolLeccamy,
obecreunBarOIMMH BBIMYCK MPOAYKLMHU, OTBEUArOIIed TpeOOBaHUSIM CTAaHAAPTOB U PbIHKA
(ITK-15);
CIIOCOOHOCTBIO K HCIOJb30BAaHUIO COBPEMEHHBIX CHUCTEM YIPABICHUS KadueCTBOM
MPUMEHUTENFHO K KOHKPETHBIM YCJIOBHSIM IPOU3BOJCTBA Ha OCHOBE MEXKJIYHAPOIHBIX
crangaproB (I1K-16);
CIOCOOHOCTBIO K COCTABIICHUIO U aHANM3y OM3HEC-IJIaHOB pa3pabOTKU U BHEAPEHUS HOBBIX
TEXHOJIOTMYECKHUX MPOIECCOB, OOpaIeHUsI ¢ 00bEeKTaMU MPO(HECCHOHANBHON JesITeNbHOCTH,
BBIMTYCKA U pean3alii KOHKypeHTHO criocoOHoi mpoaykuuu (ITK-17);
CIIOCOOHOCTBIO K TIPOBEACHUIO aHAIM3a TEXHUYECKHX 3aJaHUi Ha TMPOEKTHpPOBaHHE U
IIPOEKTOB C YYETOM CYIIECTBYIOLIETO MEXIYHAPOIHOTO U HAIMOHAJIBHOIO SIEPHOTO
3akoHoaarenbcTBa (I1K-18);
CMOCOOHOCTBIO K MPOBEACHUIO NMATEHTHBIX UCCIIEA0BAaHUH C LeNbI0 00ecTIedeHnsl MaTeHTHOM
YHCTOTHI HOBBIX NMPOEKTHBIX pemmenuii (I1K-19);
CMOCOOHOCTBIO K pPa3pabOTKE HOBBIX TEXHOJIOTMYECKHMX CXeM Ha OCHOBE pEe3YJIbTaTOB
HayuyHO-HccaenoBarenbckux padot (ITK-20);
CMOCOOHOCTBIO HMCHOJIB30BAaTh CpPEACTBA AaBTOMATH3allMM IPH IOATOTOBKE IPOEKTHOM
nokymenTtanuu (I1K-21).

npogeccHoHATbHO-CNIENUATU3UPOBAHHBIMU KOMIIETEHIIUSIMU
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CIOCOOHOCTBIO K 0€30TIaCHOMY MTPOBEICHUI0, KOHTPOJTIO, pa3paboTKe U COBEPIICHCTBOBAHUIO
TEXHOJIOTMYECKUX TMPOIECCOB TMOATOTOBKA W PEreHEpPallUd TEIUIOHOCHUTENICH SIIEPHBIX
JHEPreTHYECKUX YCTAaHOBOK pA3IMYHOTO THUMA, OOCCICUUBAIONMMU HAACKHYIO H
JIOJITOBPEMEHHYIO 3aIIUTY OKPYKAKOLIEH Cpelbl OT BO3ICUCTBUS paJualii (IICK 3.1);
CIIOCOOHOCTBIO pa3pabaThiBaTh HAa ATOMHBIX AJICKTPOCTAHIMSAX MEPOTPHUSATHS IO 3aIIHUTe
OKpYXaIoIllel Cpelbl OT PaJUOHYKIMJIOB M OIICHHBATh JI030BYIO HAarpy3Ky Ha pa3iudHbIC
rpynnsl HaceneHus (IICK 3.2);

3namo:
MOPSZIOK OpraHU3allNY, TJIAHUPOBAHUS W MPOBEACHUS HAYYHO-HUCCIEAOBATEIBCKUX PabOT C
WCIIOJb30BAHUEM TMOCIEAHUX HAYYHO-TEXHHUYECKUX JIOCTHUKEHUH B OOJACTH XUMHYECKOM
TEXHOJIOTMH MaTepUaJIOB COBPEMEHHOM SHEPTETUKH;
METOJIbI CHHTE3a U HCCIEAOBAHUS (UBHKO-XUMHUECKHX, (DU3NKO-MEXaHUYECKUX CBOMCTB
MaTepuaioB COBPEMEHHON YHEPTETUKH;
COBpPEMEHHBIE HAay4dHbIE TEHJCHIIMM pa3BUTUS B O0JaCTH XUMUYECKOW TEXHOJIOTHUHU
MaTepuagoB COBPEMEHHON YHEPTETUKH;
OCHOBHBIE TEXHOJIOTMYECKHEe TMporecchl 3(P(EeKTUBHOTO M OE30MacHOrO IOJyYeHUs
MaTepHasoB COBPEMEHHOM SHEPTEeTUKH.

Ymems:
CaMOCTOSITEJIPHO  BBISIBJISITH TEPCIEKTUBHBIC HAMPABICHHWS HAYYHBIX HCCIICTOBAHUM,
000CHOBBIBATh AKTYAJIBHOCTh, TEOPETHYECKYIO M TPAKTHYECKYIO 3HAYUMOCTH TPOOIEMBI,
MPOBOJIUTHh  AKCIIEPUMEHTAIbHBIE HCCIEIOBAHUS C HCIOJB30BAHHEM COBPEMEHHBIX
MPUOOPOB, aHATU3UPOBATH U MHTEPIPETUPOBATH MOTYICHHBIC PE3yabTaThl, TOATOTABINBATh
OTYETHI U MyOJIMKALIUK O Pe3yNIbTaTax UCCIIeI0BaHUI;
OCYILIECTBIISTh MOUCK M aHAJIN3 Hay4YHO-TEXHUYECKOW MHPOpMAUU B 00JaCTH XUMUYECKOM
TEXHOJIOTUM MaTepHaJioB COBPEMEHHOM SHEPreTHKH C LEJIbI0 HAyYHO-NPAKTUYECKOW U
MaTEeHTHOMW MOCPKKU MPOBOJUMBIX UCCIIEI0BAHUIM;
MPUMEHTh 3HAHUS MO0 XUMHH U TEXHOJOTMH MaTepUalioB COBPEMEHHOW PHEPreTUKU U UX
OTIENbHBIX ~ KOMIIOHEHTOB  JJIi  VyIOpaBi€HUS  TEXHOJOTMYECKHM  IPOLIECCOM,
MIPOTHO3UPOBAHUS U PETYIUPOBAHUS OCHOBHBIX IKCIUIYaTallUOHHBIX CBOWCTB, MOCTAaHOBKHU
3a/1a4 10 KUCCIIEI0OBAHUIO U IPOEKTUPOBAHUIO TEXHOJOTUU HOBBIX MAaTE€pPHAIOB COBPEMEHHOM
SHEPreTHKU;

Braoemy:
METOJIOJIOTUE ¥  METOJUKON TMPOBENEHUS HAyYHBIX HCCIEIOBAHUN; HaBBIKAMU
CaMOCTOSITEJIbHOM Hay4YHOH U HCCIIeI0BATEIbCKON PabOThI;
HaBbIKaMU pabOThl B KOJUIEKTHUBE, IJIAHUPOBAHUS M OPraHU3AlMU KOJUIEKTUBHBIX HAaYUHBIX
WCCIIEIOBAaHUI; COBPEMEHHBIMH METOJaMH HCCIEAOBaHMS U aHalM3a MaTepuasoB
COBPEMEHHOM 3HEPreTUKY;
HaBBIKAMU TIPOBEJCHHS HCCICIOBAHUN MAaTEepHAOB COBPEMEHHOW DHEPreTHKH, UX
WCIIBITAHUN U KOHTPOJIS TApaMEeTPOB TEXHOJIOTHUYECKUX MPOIIECCOB UX MOTYUEHUS;
HaBBIKAMU  BBIMIOJHEHHUS  HMHXKEHEPHBIX  pacyeToB, 0OECMEUYHMBAIONINX MPOBEICHHE
CYIIECTBYIOMIETO TEXHOJOTMYECKOTO TMpollecca WM BHECEHHS B HEro HEO0OXOIWMBIX
JOTIOJTHEHUA U U3MEHEHUH.

3. Kparkoe coaepxaHue TrOCyJapCTBEHHOW WTOrOBOM AaTTeCTAMHU: 3AlUTHI

BBINIYCKHON KBAJM(UKAINHMOHHOH PadoThl, BKJIYAas NMOATOTOBKY K NpoLeaype 3alluThl 1
Npoueaypy 3alMThI

FOCYﬂapCTBeHHaH uToroBasa arreCralusAa: 3aliuTa BBIHYCKHOﬁ KBaHH(l)HKaHHOHHOﬁ

paloThl, BKJIIOYasi MOJrOTOBKY K IMPOLEAYpE 3allUThl U MPOLEAYpPY 3allUThl MPOXOauT B 11
ceMecTpe Ha 0a3e 3HAHWM, YMEHMH M HaBBIKOB, MOJYYEHHBIX CTYAEHTAMH NpPU H3yYEHUU
JUCIMIUIMH crienuanbHocT  18.05.02 XuMuueckas TEXHOJIOTHS MaTepUaoB COBPEMEHHOM
sHepreTuky, crnenuanuzanus Ne 3 «TexHonorus TENIOHOCUTENEH U PagUuOdKOJIOTHUs SIIEPHBIX
SHEPreTUYECKUX YCTAaHOBOKY .
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l'ocynapcTBeHHass WTOroBas aTTECTALMs: 3alUTa BBITYCKHOW KBaJM(UKAITMOHHON
paboThl, BKIIOYAs MOATOTOBKY K MpOIENype 3aIlUThl U MPOLEAYPY 3allUThl MPOBOAUTCS
roCyJIapCTBEHHOM 3K3aMEHALMOHHOW KOMUCCHEM.

KoHTpons ypoBHS chOpMHPOBAHHOCTH KOMITETEHIIMA OOYJarOMIMXCs, MPHUOOPETEHHBIX
npu ocBoeHun  OOII, ocymecTBisercs IMyTeM  IPOBEAEHMS  3alllUTHl  BBITYCKHOMU
KBanmupukannoHHo#i paboTsl (BKP) u nmpucBoenns kBanudukanum «aHXEHEP».

4. OO0beM roOCyIapCTBEHHOIl HMTOrOBOIl AaTTeCTAIlMM: 3AIIMTHI BBINYCKHOI
KBATH(UKALUOHHOI PadoThl, BKJIKYAs MOATOTOBKY K Ipoueaype 3alllMThI U MpPouexypy
3aIMThI

[Iporpamma oTHOCHTCS K 0a30BOM YacTH y4eOHOTO IUIaHa, K 00Ky 3 «locynapcTBeHHas
UTOrOBasi aTrTecTallMs» M paccuuTaHa Ha COCPEAOTOYEHHOE NpoxoxkaeHue B 11 cemectpe (6
Kypc) oOyuenust B oobeme 216 4 (6 3ET). [Iporpamma npenmnosaraer, 4To 00yJaronmecs UMeroT
TEOPETUYECKYIO M MPAKTUYECKYIO MOJArOTOBKY B 00JaCTH XUMHUYECKON TEXHOJIOTMH MaTepualioB
COBPEMEHHOM YHEPreTUKH.

Bcero B 11 cemectpe
Bupr yue6HOM paboThI 3au. e Akag. AcCTpoOH.
qac. yac.

Oo6mas tpynoemkoctb 'MA no yueo6HOMY 1miiaHny 6 216 162
KonrTaktHas padora (KP): - - -
CamocrositesbHas padora (CP): 6 216 162
KonTtakTHas paboTa — HTOrOoBasi aTTeCTaIUs 6 0,67 0,50
Brimonnenue, Hanucanue u opopmiaenne BKP 215,33 161,50
Buja kouTpoJs: 3amura BKP

4.7 ®akyabTATHUBbI

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHbBI
«'paxkgaHckas 3a1UTA B YPe3BbIYANHBIX CUTYALMAX»

1. Heap AUCHMIIMHBI - TIOATOTOBUTH CTYJIEHTa K OCMBICIICHHBIM IPAKTHYECKHM
JCUCTBUSIM MO0 OOECIIEUYCHUIO CBOCH OE30MacHOCTH W 3allUThl B YCIOBHAX BO3HHMKHOBEHUS
Ype3BbIYaHON CUTYaIlUH MPUPOJTHOTO, TEXHOTEHHOTO U BOCHHOTO XapaKTepa.

2. B pesyabrare wu3yYeHHMs AUCUUILUIMHBLI OOy4Yamommiics 10 NporpamMmme
CIEUATTUTETA I0JIKEeH:

Obaadams caenyrOIMUMHA KOMIIETEHIUSIMU:

— CIIOCOOHOCTBIO HCIIOJIb30BaTh HOPMATHBHBIC MPABOBBIC aKThl B CBOCH MPOQeCCHOHATBLHON
NEeSTEIbHOCTH, CIOCOOHOCThIO M TOTOBHOCTBIO COOJIIOJICHHS TIpaB O 0O0s3aHHOCTEH
rpaxaanuna (OK-9);

— CIIOCOOHOCTBIO O0OecreunTh Oe30macHoe TNpoBeleHHEe paboThl C  KCIOJIb30BAaHHEM
PaIMOAKTUBHBIX BEIIECTB B OTKPHITOM BHUAE U OIICHMBATHh IOJy4aeMyIO 03y 3a CUeT
BHEITHEro ¥ BHyTpeHHero oomyuyenus (I1K-7).

3namo:

— XapakTEepUCTUKH TMPHUPOJHBIX OEICTBUH, TEXHOTEHHBIX aBapuil u karactpod Ha
paaualMOHHO, XUMHUYECKH U OHUOJIOTMUECKH OIMACHBIX OOBEKTaxX, Mopaxkaroiiue (GpakTopsl
JPYTUX OMACHOCTEHH;

— OCHOBBI BO3JICHCTBHUSI OMAaCHBIX (AKTOPOB UPE3BBIUAHHBIX CHTyallUd Ha 4YelIOBEeKa U
MIPUPOIHYIO Cpey, AOMYCTUMBIE TIPeIeNIbHbIE KPUTEPUH HETAaTUBHOTO BO3CHCTBUS;

— Mepbl 0€30MacHOTO TOBEJIEHUsT MpU MpeObIBaHUM B paiioHaxX (30HaX) MOKapoB,
PaAMOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHHUS;
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— CHocoObl ¥ CpelICcTBa 3allWThl YEJNOBEKa OT BO3JCHCTBUS MOpakarommx (aKTOpoB

Ype3BbIYAIHBIX CUTYALIUM MPUPOJTHOTO, TEXHOTEHHOTO U BOEHHOTO XapakTepa.

Ymems:

— HCIIOJb30BaTh CPEACTBA 3ALIUTHI OPraHOB JBIXAHUS U KOXH, MEIUIIMHCKUE JJII CaMO3alUThI

Y OKa3aHUs IOMOILU JPYTUM JIFOISIM;

— TMPUMEHSTH MEPBUYHBIC CPEJICTBA MOXKAPOTYIICHHS JJI JOKAIM3ALUA U TYLIEHUS TOXapa,

BO3HHUKIILIETO B ayTUTOPUH (J1abopaTopun);

— OKa3pBaTh ceOe W JPYrMM IOCTPANABIINM MEIUITMHCKYIO IOMOIIh C HCIOJb30BAaHUEM

TaOEIBHBIX U TIOIPYYHBIX METUIIMHCKUX CPEIICTB.

Bnaoemy:

— npuéMaMM MPOBEIEHUS YACTUUHOM CaHMTapHOW 0OpabOTKU NpH BBIXOJE U3 paiioHa (30HBI)

PaAMoOaKTUBHOIO, XMMHUYECKOIO U OMOJIOTMUYECKOTO 3arps3HeHUs (3apakeHus);

— Ccroco0aMu ¥ TEXHOJIOTHSIMHU 3aIllATHI B UYPE3BbIUAWHBIX CUTYAIUSX.

3. KpaTkoe copepxaHue TMCUMILITHHBI
1. Omnacnoctu mnpuponHoro xapakrtepa. CTuxuiiHple OenCTBUS, SBJICHUSI  TTPUPOJBI
Pa3pyIIUTEILHON CUJIBI - 3EeMJIETPSICEHUSI, HABOIAHEHHS, CEJIEBbIE TOTOKH, OIOJI3HHU, CHEXKHBIC
3aHOCHI, U3BEP)KEHHE BYJIKAHOB, 00OBAJIbL, 3aCyXH, yparaHbl, OypH, MoxKapsbl.

2. OmacHOCTM TEXHOTEHHOTO XapakTepa. ABapuM W KaTtacTpodbl Ha pPaaUANMOHHO
OIAaCHOM OOBEKTE, XUMHUUYECKH OIaCHOM OOBEKTe, OHMOJIOTMYCCKH OITACHOM OOBEKTe, Ha
TpaHcrmopTe  (PKEJIEe3HOJOPO’KHOM,  aBTOMOOMJIBHOM,  PEYHOM,  aBHAIlMOHHOM);  Ha
TUAPOCOOPYKEHUSIX; HA KOMMYHATBHBIX CHCTEMAX KU3HEOOCCTICUCHHSI.

3. OnacHOCTH BOEHHOTO Xxapakrtepa. [IprMeHeHHe OpyX us MacCOBOIO IOPaKEHHS
(smepHOTO, XMMHYECKOTO, OHMOJOTHYECKOTO), OOBIYHBIX CPEACTB C  3aXHUTaTCIbHBIM
HaIOJIHEHUEM, HOBBIX BHUIOB OpYXKHS. 30HBI 3apaKE€HUS OT CPEICTB MOPaKEHUs U HX
BO3JICHCTBUE HA HACEJIICHHUE U OKPYXKAIOILIYIO PUPOTHYIO CpENy.

4. TloxapHasi 06e30MacCHOCTb — COCTOSIHHE 3allMIICHHOCTH HACeIeHUs, HMYILIECTBa,
oOmiecTBa M rocyaapcTBa OT moxkapoB. [lokapHas omacHOCTh (TMPUYMHBI BO3HHUKHOBEHMS
MoKapoB B 3JaHMSX, JIECHbIC TOXaphl). Jlokamuzamuss U TymieHue mokapoB. I[lpocreiimme
TeXHUYECKHE cpeAcTBa nmokapotymieHus (oraerymurenu OI1 -8, OY-2) u npaBuia noab30BaHus
HMHU.

5. KoMIuiekc MeponpusiTUil rpaXJaHCKOM 3alUThl HACEJICHMUSI.

Onogemienne u uHGOpPMHUpOBaHHE HacelneHus 00 omacHocTH. [IpuHsTHE HaceneHueM
curHainoB omnoBemenus («Buumanue Bcem!», «Bosnymnas TpeBoray, «PaauanunonHas
OMAaCHOCTBY», «XHUMHUYEcKas TpeBora», «OTOOW OMacHOCTU») M MOPSAOK JACHCTBUSA IO HUM.
DBakyalusi HaceleHHUs M3 30Hbl omacHOCTH. CrmocoObl 3BakyallMd OKCTPEHHAsl 3BaKyalus
CTYICHTOB U3 ayIUTOPUU ITPH BOSHUKHOBEHHUH TOXKapa.

CpenctBa uHIMBHUIYyadbHOUM 3ammthl opranoB abixanus (I'TI-7, T'TI-7B, TTI-9, P-2, V-2K,
PITA-1, PIIT-67M, PVY-60M, «®enukcy, I'/I3K, AT, AII-3, I13Y-K, UII-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) denoBeka. MeIUITMHCKKIE CPEJICTBA 3AIKTHI .

CpenctBa KOJIGKTUBHOM 3allMThl HaceleHus. Ha3zHadenuwe, 3aliuTHBIE CBOMCTBA YOEXKHILL.
[IpotuBopanuanuonnsie ykpoiTus ([IPY, mom3emHble memiexoHble MEpPexXo/bl, 3ariyOlieHHbIe
CTaHIIMM METPOTOJUTEeHA), MPOCTEUIINE YKPBITHS (TPaHIIEH, OKOIbI, MEPEKPBITHIC MIENN).
[TpaBuna 3aHsaTHs yOeKUIIA.

6. Oka3zaHue nepBoil MEAUIIMHCKOM MTOMOILHU NIPU 0XKOTaX, paHEHUsX, 3apaxeHusx. [IpoBenenue
YaCTUYHOM CaHUTapHON 0OpabOTKH KOXHBIX IOKPOBOB 4YeNIOBEKAa IPH BBIXOJE U3 30H
Pa0aKTUBHOTO, XUMUYECKOTO U OMOJIOTUYECKOTO 3apakeHUs (3arps3HeHHs ), U3 30H MOKapOB.

7. JIukBUOALHMs MOCIEACTBUIM YpE3BbIYaHOM cUTyaluu. PaguanvoHHas U XUMHYECKas
pa3Belka odyara TOpaXeHUs (3apakeHus). ABapuiiHO-cmiacateibHble paboThl. CrenuanbHas
00paboTKka TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTHBAIUs, Jerasanus, Ae3HMH(EKIus,
J€3UHCEKIUS
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8. DKcTpeHHass »HBakyamnusi W3 ayautopud (JlabopaTopuu) B YCIOBHUSX IOXKapa,
paMalliOHHOTO, XUMUYECKOTO, OMOJIOTHUECKOTO 3arpsi3HEHUSI TEPPUTOPHH C HCIIOJIb30BAHUEM
npocteitmux cpencts 3amuThl («Dennkey, I'A3K, npotusoraza ['TI-7 ¢ AI1I-3).

4. O0beM yueOHOM THCHHMILINHBI

1 cemectp
Bun yae6HO#I paboThI B 3aueTHbIX B akan.
eAMHUIIAX yacax
OO0mmas TpyI0EeMKOCTh TUCITUTITHHBI 1 36
KonTakTHasi paboTa — ayiMTOPHbIE 3AHATHS: 0,44 16
Jlexmmn 0,44 16
[IpakTnueckue 3aHsATHS - -
JlabopaTopHbie pabOTHI - -
CamocrosiTesibHas padoTa 0,56 20
CaMOoCTOSATETFHOE U3YUEHUE Pa3IeIOB UCITUTUTMHBI 0,56 19,8
KonTakTHas camocrositenbHas paboTa 0,2
Buja uTOrOoBOro KOHTpOJIS: 3a4er
1 cemectp
Bun yue6Hoit paboTbl B 3auerHbIX B actp.
SAMHUTIAX yacax

OO6mrast TpPyA0€MKOCTh JUCITUTLTHHBI 1 27
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0,44 12
Jlexkuu 0,44 12
[IpakTrueckue 3aHATHS - -
JlabopaTopHbie pabOTHI - -
CamocrosiTesibHast padora 0,56 15
CamMOCTOSITeNIbHOE U3YUYECHHE PA3/ICI0B TUCIIUILINHBI 0,56 14,85
KonTtakTHas camocTosTenbHas paboTa 0,15
Buja nToroBoro KoHTpoOJIs: 3a4er

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«IlepeBo1 HAYYHO-TEXHUYECKOI JTUTEPATYPbD)

1. Heas AucuMnInHbl — NpuoOpeTeHne 00yJatonMMucs ooel, KOMMYHHKaTHBHON H
npoQecCHOHATLHON KOMIIETCHLUH, YPOBEHb KOTOPBIX Ha OTIENBHBIX JTalax s3bIKOBOH
MOJIrOTOBKHM TO3BOJIICT BBHIMOJHATH PA3IMYHbIE BHJIBI HPO(ECCHOHATBHO OPHEHTHPOBAHHOTO
NepeBo/ia B MPOU3BOICTBEHHON M HAYYHOH JIESTEIbHOCTH.

2. B pe3yJbTare U3y4YeHHUs AUCHMILUIMHBI 00y4YaloIMiicss Mo mporpamMmme
CHEHATUTETA 0JI/KEeH:

Obaaoams cAenyIOIMUMHA KOMIIETEHITUSIMU:

— CIIOCOOHOCTBIO K NMPO(EeCCHOHATLHOMY OOILIEHHI0O Ha MHOCTPAHHOM S3bIKE, K MOJIYYEHHIO
nHpopManuu u3 3apyoexxHbIX UCTOUHUKOB (OK-6);

— CIIOCOOHOCTBIO NPEACTABIATh PE3yJAbTaThl HCCIENOBaHUS B (popMax OTYETOB, pedepaTos,
nyonuKanuil 1 MmyOnUYHBIX O0OCYXAEHUH, CIIOCOOHOCTBIO (POPMYIHPOBATH NMPAKTHUECKHUE
PEKOMEH/IAlINMH 110 MCIIOJIb30BAaHMIO PE3yIbTaTOB HaydHbIX uccienoBanuil (IIK-12).

3nams:
— OCHOBHBIE CIIOCOOBI JOCTHKEHUS SKBUBAJICHTHOCTH B IIEPEBO/IC;
— OCHOBHBIE ITPUEMBI NIEPEBO/IA;
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— SI3BIKOBYIO HOPMY M OCHOBHBIEC (DYHKIIMH SI3bIKA KaK CUCTEMBI;

— J0CTaTOYHOE s  BBIIOJIHEHUS  [E€pEBOJAa  KOJIMYECTBO  JIGKCMUECKUX  €IMHHILL,
(bpazeosoru3MoB, B TOM YHCIIE COIMATBHBIX TEPMUHOB U JINHTBOCTPAHOBEAYECKHIX peallnii;

ymemy:

— IPUMEHSTb OCHOBHBIE IIPUEMBI [1EPEBO/IA;

— OCYILECTBIATh NUCbMEHHBIN NIEPEBOJ C COOIOEHUEM HOPM JIEKCUYECKOW SKBUBAJIEHTHOCTH,
COOIIIOJICHHEM TPAMMATHYECKUX, CHHTAKCUYECKUX M CTUIIMCTHYECKIX HOPM;

— 0(opMIIATH TEKCT MepeBoia B KOMITBIOTEPHOM TEKCTOBOM PEIAAKTOPE;

— OCYILECTBIATH IEPEBOJ C COOJIOJEHMEM HOPM  JIEKCMYECKONW  SKBHBAJEHTHOCTH,
COOITIOJICHHEM TPAMMATHYECKUX, CHHTAKCHYECKUX M CTHIIMCTHYECKHX HOPM TEKCTa MePeBOa
U TEMIOPAJBbHBIX XapaKTEPUCTUK UCXOTHOTO TEKCTA;

enademsn:

— METOJIMKOM MpeAnepeBoqUEeCKOro aHajln3a TEKCTa, CIOCOOCTBYIONIEH TOUHOMY BOCIIPUSTHIO
HCXOJJHOTO BBICKA3bIBAHUS;

— METOJMKOM IMOJArOTOBKM K BBINOJIHEHUIO IIEpeBOJa, BKIOYas MMOMCK HH(oOpManuu B
CIIPaBOYHOM, CIIELINAJIbHOM JINTEPATypPE U KOMIIBIOTEPHBIX CETAX;

— OCHOBAaMH CHUCTEMBI COKpAIIEHHOH MepeBOA4ECKOM 3alMCH NP BBIIOJIHEHUU NIEPEBO/IA;

— OCHOBHOU MHOSI3bIYHON TEPMHUHOJIOTHEN CIIEIIMAIIBHOCTH;

— OCHOBaMH pe(epupoBaHUs U aHHOTUPOBAHUS JIUTEPATYPHI 11O CHEIUATIBHOCTH.

3. Kparkoe coagep:xanue TUCHMILIHHbBI

Pa3znen 1. OcHOBHBIE JIeKCHYECKHE U CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBoaa
HAYYHO-TeXHHUYeCKOM JINTepaTypbl

1.1 Jlexcuueckue 3aKOHOMEPHOCTH HAYYHO-TEXHHMYECKOTO TiepeBojia. (CMBICIOBOM
aHaJIM3 HAyYHO-TEXHUYECKOTO TeKcTa M ero cerMeHTanus. CTUIMCTUYECKHE OCOOEHHOCTH
HAayYHO-TEXHUUYECKUX TeKCToB. I[IpeononeHne TpyaHOCTEH, CBSI3aHHBIX C PAacXOXkJACHHUEM
CUHTAKCUYECKUX CTPYKTYP MHOCTPAHHOTO U PYCCKOTO TEXHHUUECKUX TEKCTOB.

1.2 CpaBHEeHHME TIOpsIAKA CIOB B aHIVIMHCKOM U PYCCKOM MpeioxkeHusax. Ilepeson cios,
yCTaHOBJIEHHE 3HAueHUs ciioBa. [lepeBoa cBOOOAHBIX M (PPa3eOJOTHUYECKUX CIOBOCOUYETAHHIA.
[lepeBo/1 3aroJIOBKOB TEKCTOB U CTaTe

1.3 Coxpamenns. OcoOeHHOCTH MX TiepeBoia. Pa3BuTre HAaBBIKOB MEPEBOJIa Ha TIPUMEPE
TEKCTOB IO TeMe «XuMuueckas adopatopus» «3MepeHuss B XuMum.

1.4. Jlekcuueckue TpaHchopMalUd TpPHU TEPEBOJE TEKCTOB MO TEeMaTHKE XUMHUU U
XUMHYECKON TEXHOJIOTUH.

Pa3znen 2. OcHOBHBIE TPaMMaTH4YeCKHe 0COOEHHOCTH NepeBo/a.

2.1. OcoGenHoctu nepeBoa npeanoxkenui Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpuMepe MepeBojila TEKCTOB MO TEMAaTHKE XUMUYECKOM TEXHOJIOTHUHU
[lepeBo1 MpUIATOYHBIX MPEATIOKESHHHA.

2.2. Metoasl M TpHUEMBl TEpeBOJia CTPagaTeNbHOTO 3ajora Ha MpUMEpe IMepeBoja
TeKcTOB 1o TeMe "TexHonoruu Oyaymiero".

2.3. Tumsl YCIOBHBIX HPEUIOKEHHM, MpaBuia U 0COOEHHOCTH HX mnepeBoja. [IpakTuka
MepeBoJia YCIOBHBIX MPEJIOKEHUM Ha MPUMEPAX TEKCTOB MO Pa3IUYHbIM pa3feiaM XUMHUHU U
XUMUYECKON TEXHOJIOTHUU.

2.4. MopanbHble I1aroisl 1 0cOOEHHOCTH MX TepeBoJia Ha MpUMepe MepeBoja TEKCTOB
«Texnonorusy, «I[IpomsliieHHOE 000PYAOBaHUE»

Pazgen 3. OcoGeHHOCTH NepeBoia NPeAJI0KeH!H ¢ HeTHYHbIMH (GOpMaMH IJ1aroJia

3.1 Uudunutus (HeompenenenHas ¢opma rinarona). Posib nHGUHUTHBA B MpeIOKEHUN
Y BapUaHThl NepeBoJa Ha pycckuil s3bik. Ilpuuactus u repynamii. Bapuantsl nepeBoaa Ha
PYCCKUH SA3BIK.

3.2 UudunutuBHble 0060poThl. OOOpOT pomoiHEeHHE ¢ uHGUHUTHBOM. OOOopoT
nojsexaniee ¢ MHQUHUTUBOM. Pa3nuuHbie BapuaHTHI IepeBoa.

3.3 IlepeBoJ MpUYACTHBIX 000POTOB. AOCOJIOTHBIM NMPUYACTHBIN 00OPOT M BApPHAHTHI
nepeBoja. PazBuTre HaBBIKOB MepeBojia B chepe XUMUU U XUMUYECKON TEXHOJIOTUH.
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Pasnen 4. OcobenHocTH pepepaTHBHOIO MEepeBOIA

4.1. Anroput™M mpeArnepeBOaYECKON pabOThl € HAYYHO-TEXHUYECKUM TEKCTOM IIO
XUMHUKO-TEXHOJIOTMYECKON TeMaTHKE.

4.2. AnroputMm cocraBieHusi pedepara MO XUMHUKO-TEXHOJOTMUYECKOW TEMAaTHKe
(aHHOTaAUM)

4.3. Anroputm paboThl MO0 pedepaTUBHOMY NEPEBOIY IO XHUMHKO-TEXHOJOTHICCKOM
TEMaTHKe..

4. O0beM yueOHOM THCHHMILINHBI

Cemectp
Bcero
3 cemecTp 4 cemectp
Bun yue6Hoit paboTsl
3E |Axkan. 4.| 3E |Axkanu.| 3E |Axan.u.
OO0uasi Tpy10€eMKOCTb AN CIIUTIJIMHbI 4 144 2 72 2 72
KonrakTHas padora — ayauropHblie 3anaTus: | 1.8 64 0.9 32 0.9 32
Jlexmmn - - - - - -
[IpaxTueckue 3anstus (113) 1.8 64 0.9 32 0.9 32
JlabopaTtopusie paboTsr (JIP) - - - - - -
CamocrosiTesibHast padoTa 2.2 80 1.1 40 1.1 40
KonTtakTHas camocTosiTenbHas pabota 0,4 0,2 0,2
2.2 1.1 1.1
CaMocTOATEIbHOE N3YUEHHUE Pa3/IeoB 79.6 39.8 39.8
JUCLUILTAHBI
Bug uToroBoro KOHTpOJIS: 3auer 3aueTt
Cemectp
Bcero
5 cemectp 6 cemecTp

By yaeOHoM paboTh
3E |Actp. u.| 3E |Actp.u.| 3E |Actp.u.

OO0masi TpyA0eMKOCTh IM CHUILIHHbBI 4 108 2 54 2 54
KonrakTHasi padoTra — ayquropHblie 3anaTusi: | 1.8 48 0.9 24 0.9 24
Jlexuu - - - - - -
[Tpaktueckue 3anstus (113) 1.8 48 0.9 24 0.9 24
JIaGopatopusie padoTsl (JIP) - - - - - -
CamocrosiTesibHas padoTa 2.2 60 1.1 30 1.1 30
KoHnrakTHas camocrosiTenbHas paboTa 0,3 0,15 0,15
2.2 1.1 1.1
CamMocTosATeTbHOE U3yYEHUE Pa3/IeIIOB 59,7 20,85 29,85
JUCIUTLTAHBI
Bua uroroBoro KoHTpOJIS: 3auer 3auer
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5. TPEBOBAHMUS K YCJIIOBUAM PEAJIM3AIIMU TPOT'PAMMBI CHEHUAJIMTETA

5.1. TpeGoBaHus1 K KaIpOBOMY O0ecle4eHH IO

KanmpoBoe obecrieueHne mporpaMMbl CIICIIHATUTETa COOTBETCTBYET TpeboBanusiM OI'OC
BO:

— peanm3anys IpoTrpaMMBbl CICIHATUTETa 00CCIICYNBACTCS PYKOBOISIIUMUA U HAy4YHO-
MEJaroTHYeCKUMU  pabOTHUKAMU YHUBEPCUTETa, a TAaKKe JIMIAMH, MPUBICKAEMBIMH K
peanu3alui TPOrpamMMbl  CIEHUATUTETa Ha YCIOBHUSX TPaXKIAHCKO-IIPABOBOTO JIOTOBOPA,
KBaJA(pUKAIIHS KOTOPBIX COOTBETCTBYET KBJTH(DUKAITHOHHBIM XapaKTEePUCTUKAM,
YCTaHOBJICHHBIM B EJMHOM KBaTM(UKAIMOHHOM CIPABOYHHKE JIOJDKHOCTEH PYKOBOJHTEIICH,
CHCIMAIMCTOB ¥ CIyKammx, pasfen «KBamupukalnoHHbIE XapaKTEPUCTHKH JIOJDKHOCTEH
PYKOBOJUTENEH W CHEHUAIMCTOB BBICHIETO MPOQPECCHOHAIBHOTO U JOMOJIHHUTEIBHOTO
podecCHoHaAIBHOTO 00pa3zoBaHU», YTBEPKICHHOM IPUKa30M MunucrepcTBa
3IpaBOOXPAHEHUS W COLMAIBLHOTO pa3BuTus Poccuiickoit ®@enepanuu ot 11 suBaps 2011 .
Ne 1n (3apeructpupoan MunuctepctBom HOctuimu Poccuiickoit @eneparuu 23 mapra 2011 1.,
Ne 20237) n npodeccroHanbHBIMU CTaHAAPTaMHU (IIPU HAJIHYKK);

— J0JS TITaTHBIX HAYYHO-TIJAarOTHYEeCKHX paOOTHUKOB (B TMPHUBEACHHBIX K
L[EJIOYUCIIEHHBIM 3HAYEHUSIM CTaBOK) COCTABIISIET — JOJDKHA COCTABIIATH HE MeHee 50 MpoIeHTOB
OT 00IIET0 KOJIMYECTBA HAYIHO-TIEIarOTHIECKIX pAa0OTHUKOB YHUBEPCUTETA;

— JI0JI1 HAYYHO-TIEJarOTHYECKMX pPAOOTHUKOB (B TPHUBEACHHBIX K IEIOYHCICHHBIM
3HAQYECHHSIM CTAaBOK), MMEIOMIMX OOpa3oBaHHME, COOTBETCTBYIOIIEEC MPOUIIO TMPErnoaBaeMoin
JUCITUTIINHBI (MOIyJIsT), B OOIIEM 4Yuciie HAyYHO-TIEAarorHi4ecKuX paOOTHUKOB, PEATM3YIOIMINX
MPOrpaMMy CIIeUAIUTETa, JOJHKHA COCTABIATh HE MeHee 70 MPOLIEHTOB.

— JI0JI1 HAYYHO-IIEJIarOTHYECKMX pPAaOOTHHUKOB (B TPUBEACHHBIX K LEIOYHCICHHBIM
3HAYEHUSIM CTAaBOK), UMEIOIUX YUCHYIO CTENeHb (B TOM YHUCIIE YUEHYIO CTENEHb, IPUCBOCHHYIO
3a pyOexoM U mpu3HaBaeMyro B Poccuiickoit denepanun) v (WM) y4eHOE 3BaHUE (B TOM UHCTIE
YY4E€HOE 3BaHHE, MMOJTYyYeHHOE 3a pyOekoM U mpu3HaBaeMoe B Poccuiickoit denepaiun), B 00mem
YHClie HAYYHO-NIEAarornyeckux pabOTHUKOB, pealu3yoIIUX IPOrpaMMy ClielUaInuTeTa JOJKHA
coCTaBJATh HE MeHee 70 IPOLEHTOB;

— 1075 paOOTHHUKOB (B MPHUBEACHHBIX K LEIOYUCICHHBIM 3HAYEHHUSIM CTaBOK) M3 4YUCIIa
pykoBojuTeled U pabOTHHUKOB OpraHu3aluid, JesTeIbHOCTh KOTOPBIX CBsSi3aHA C BUJIOM
(Bumamu) mpodeccHoHaIbHON NEATeTbHOCTH, K KOTOPOW TOTOBUTCSA OOydJaromiuiics, u (W)
crenuanu3anrel W (WIM) HampaBJICHHOCThIO (mpoduiieM) peanu3yeMod  MpoTrpaMMBbl
crierranuTeTa (MMEIIuX CcTaxX paboThl B JaHHOM NMpodeccroHanbHOM 001acTu He MeHee 3 JIeT)
B 00I11eM yuciie pabOTHUKOB, PEATU3YIOIIKUX MIPOrpaMMy CIEIHATUTETa, J0JDKHA ObITh HE MEHEe
5 IPOIIEHTOB.

5.2. MaTepuajibHO-TeXHHUYECKOe o0ecreyeHue

MartepuanbHo-TeXxHUYeCKass 0a3a  yHMBEPCUTETa  COOTBETCTBYET  JICHCTBYIOIIUM
MPOTUBOMIOKAPHBIM TMpaBujIaM U HOpMaM U oOecredyrBaeT TPOBEIACHHE BCEX BUJIOB
JUCUUIUIMHAPDHOM M MEXIUCUMIUIMHAPHOM  MOATOTOBKM, MPAaKTUYECKOM W HAy4HO-
HCCIIEeIOBATENIbCKON PabOTHI 00YJAIOMINXCS, MPEAYCMOTPEHHBIX YIEOHBIM TJIAHOM.

[lepeuens MaTepuaNbHO-TEXHUYECKOTO 00ECTEYeHUs BKIIIOYAET: JIEKIIMOHHBIE yueOHbIC
aymutopun  (0OOpynoBaHHBIE BHJICOMPOCKIIMOHHBIM O0OpyIOBaHMEM Uil TpE3CHTAIuH,
CpelCcTBaMH 3BYKOBOCIIPOM3BENICHUS, PKPAHOM, U MMEIoIKEe BbIX0oJ B VMHTepHeT), momMemnieHus
JUIS IPOBEJICHUS] CEMUHAPCKUX U MPAKTUYECKUX 3aHATUN (000pyIOBaHHBIE ydeOHOH Mebenbio),
OoubnMHoTeKy (MMEIyI0 paboyre KOMIBIOTEpHBIE MeCTa JUIsi OOYydYaromIuXcs IO Iporpamme
CHeIHaluTeTa, OCHAIIEHHBIE KOMIBIOTEPAMU C JOCTYIIOM K 0a3aM [aHHBIX U BBIXOJOM B
WuTepHer), mabopaToOpuy, OCHAIICHHBIE COBPEMEHHBIM OOOpPYIOBAHUEM MJIsi BBITIOJHEHUS
HAyYHO-HMCCIIEIOBATENbCKOM  pabOThl, KOMIBIOTEpHbIE KIacchl. [IpM  HCIOJIB30BaHUU
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AIIEKTPOHHBIX M3/IaHUH YHHBEPCHTET OOECIEUMBAET KaXJIOro OOydaromerocs BO BpeMs
CaMOCTOSITEJIBHOM MOJArOTOBKHM pabo4YMM MECTOM B KOMIIBIOTEPHOM KJacce C BBIXOJOM B
WHTEpHET B COOTBETCTBUU C TPYAOEMKOCTHIO U3y4aeMbIX JTUCLUIUINH.

MarepuansHo-Texuuueckoe obecneuenne OOIl cnenmanurera NHO CHENHMATBHOCTH
18.05.02 Xumuueckass TEXHOJIOIMSI MaTepUaIOB COBPEMEHHON PHEPreTUKH, crienuanu3anus Ne
3 «TexHo0orNs TEIOHOCUTENEN U PalMO3KOJIOTUS SIAEPHBIX SHEPTETUYECKUX YCTaHOBOKY:!

5.2.1. Obopyoosanue, Heodxooumoe 6 odpazoeamebHOM HPoOUecce

— Obopyoosanue 6 n1abopamopuu s10epHoU uuKu OJisk UsMeperust 10epHo-Pu3uuecKux
ce0UCme 06paszyos u 003UMempuu.

. YcTraHoBKa U3MepEHUs MalibiX akTUBHOCTEH «Y M®D-2000»
. Anbda-pagrometp ¢ cHUHTHILIIHOHHBINH « MY JIBTUPAI-AP»
. Anb(pa-CcrIeKTPOMETP C MOIYIPOBOJHUKOBBIM JETEKTOPOM
. bera-paguomerp ¢ TopueBsM cueTdyukoM I eiirepa-Mrosuiepa
. JIByxKaHanbHbIN OeTa-panuomeTp co cuerunkamu [ eitrepa-Mrosiepa
. bera-cnextpomerp cruHTHLIIIMOHHBIA «MYJIBTHUPA[-6eTa « DOCDOUY»
. l'amma-cniekrpometp cimHTHIILIIIMOHHBIN « MY JIBTUPA]JI-ramma
. Hozumerp-pamnomerp « MKC 08I1»
. U3amepurens 3arpsisHeHHOCTH TOBEpXHOCTH «PKII-1-2%»
10. IMouckossrit no3umeTp-paguometp «RadEye B20»
11. 3akpbIThle HICTOYHUKH alib(a-, 0eTa 1 raMMa-U3JIydeHusl.
— Ilpubopwr u obopyodosanue 8 nabopamopuu paouoxumuu 01 Nposedenus pabom ¢
OMKPLIMBIMU UCTOYHUKAMU U3TTYYEHUL:
1. Bcrpsaxusatens naboparopusiit BII-5;
[Teur mydenpuas [IM-8;
Hentpudyra OITH-16;
[Hxad cyxoBozmymrabii [1IC-80-01;
Tepmocrar xunkoctHoit LOIP LT-100;
Tepmocrat xunkoctHoit TXK-TC-01;
Becwr nabopatopusie BCJI-200;
Huctrarop [12-10;
9. Memanka marautHas MSH-300 — 3 mir;
10. Dnekrpormutka nudposas HP-LP nmudponas;
11. Curnanuzartop 3arpsizHeHHoCcTH (pyku) P3b-05/1;
12. Monomep koHayKTOMETp AHMOH-4154;
13. Cnekrpodoromerp UNICO-1200/1201;
14. IlepememmBatomee ycrpoiictso LOIP LS-110;
15. ka¢ cymumnbabiil ES-4620;
16. Becet OHAUS Scout II;
17. Anwda-6era paguometp (YM®P-2000) — 5 mt.;
18. VYcranoska cnektpomerpuyeckass MKC 0-1A, Mynbtupan;
19. Paguomerp pamona PPA-01M-01
— Ilpubopwl u 0b6opydosanue 6 HAYUHbBIX 1AOOPAMOPUAX OJisl ONPeOeleHUsl CBOUCME, CMPOEHUS U
NONYYeHUus  Mamepuaios  COBPeMEHHOU  SHepeemuKu,  HeoOXOOUMbIX 8  MeXHONI02UU
menJioHocumerneti U paouodKoN02UU:

Cuumntniuisunonnslid  paguomerp  CXC-64, Ikap  cymmmsabiii CHOJI,
IIpeobOpaszoBarens 1udposoit aBromatnueckuii, ALII-02 nns xpomatorpada, Xpomarorpad
KHUJIKOCTHOH cTaiiep, [Ipenkononka ynusepcanbHast Sience, Komonka Luna 5 mxm — 2 mT, Bech
BJI 124B, RadeEye B20 monutop s oGHapyxenus, Mcmapurens portammoHHbii RV 8,
Tepmocrat xuakoctHoit TXK-TC-01/8-100, Konbonarpesarens [19-4110, IIporounas kamepa
Tputus — 2 wr., baporpon, Monomep nabopartopusiii, Memanka marautias ML, Becbr Ohaus
402F, Hacronbuelii audpaxtomerp Phaser, brnok wumnynscHoro mnurtanus, Cucrema
a’po30JIbHOTO  HCIApeHus, YCTaHOBKAa JUIi CHCTEMBI JiazepHoro mpobootdopa, Becbl
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anamutnyeckre Ohaus PA 214 C, CBU-Munepanu3arop ¢ gatuukom nasienus MI-6, Cuctema
OUYHCTKU KUCJIOT JUCTWLIsIIMEN, CUcTeMa Noayd4eHUs JEMOHU3UPOBAHHON BOJbI, DJIEKTPOHHBII
MHKPOCKON B KOIUIeKTauud, Mukpockon buomen-4 B kommiekre, ['panymomerp c
JTMHAMOMETPHUYECKIM paccestHueM cBeta Analyzette 12, Ileiikep maboparopusiii [19-6410,
AxBaguctusitop 1192205A, Hlkad cymmnsnsiii ES 4620, Becwr ananutnueckue BJI 124B,
Okcrpakrop Mo/Tc «Atommeny, [leus mydenspaas Termoconcept, Lllkad cyxoBosmymmnsrii, SPT
200, ABTOMAaTHYECKU aHAIM3aTOP YICIBHOW MOBEPXHOCTH W pa3mepoB mop Quadrasorb SI,
[leur BeIcOKOTEMIIEpaTypHast Tepmokepammka — 2 1mt., Konbonarpesarens [19-4110M,
Konbonarpesatens [13-4120M, Becest OHAUS Scout 11, Ilepucransruueckuii Hacoc ELPAN
372.c, Curnanuzatop 3arpsisHeHHOCTH (pyku-Horn) P3B-05/1, Mensnuna-ctynka Pulverisette,
bokc 3ammrHeii 1 BIII-OC ¢ moxacraBkoit -3 mr, HanoBosmsTmerp Keithley 2182A,
[Mukoamnepmerp MHUIIN A2-4, Mara3un conpotusinenus P40102, HanbuinrensHas ycTaHOBKa
QI150T ES, I'azoananmuzarop I1KI'-4, Memanka ¢ rubkum Bajgom IKA RW 20.n, brnok nutanus
PS 1502DD, Uonusrit cteng KUCUC, Bo3aymnasiii kommnpeccop Remeza BKS, I'eneparop azota
N2 FLO04, bera-paguomerp bJI B/JINB-01.

5.2.2. Yuebno-naznaomnwie nocoous:

KoMmmnbloTepHble mnpe3eHTalMyd K JIEKIMOHHBIM KypcaM, MAaKeThl TEXHOJOTHYECKUX
YCTaHOBOK.

5.2.3 Komnviomepui, unghopmayuoHHo-meneKoOMMyHUKAYUOHHblE Cemu, annapammo-
npozpammubsie u ayouoGu3yaibHble CPeocmea:

[IepconanbHbple KOMIBIOTEPBL, YKOMIUIEKTOBaHHbIE mpourpseBareasMu CD u DVD,
MPUHTEPAMU U MPOTPaAMMHBIMU CPEJICTBaMH, B TOM YHCIIE€ POrpaMMaMHU JJIsl pacuera CIIeKTPOB
U3ITy4YeHUH, MPOEKTOPbI, IKPAHbI; ayTUTOPUU CO CTAIIMOHAPHBIMU KOMILJIEKCAMU OTOOpaXKEHHS
nHGpOpMAaILHHU ¢ JH00T0 IEKTPOHHOIO HOCUTENIS; KOMMPOBAJIBHBIE allllapaThl; JOKaJIbHAs CETh C
BBIXOJIOM B IHTEpHET.

5.2.4. Ileuammnvie u 31eKkmponnvie 00pazosamevHvle U UHGOPMAYUOHHBIE PECYPChL:

NudpopManimoHHO-METOIMYECKUE MaTepuaibl: Y4eOHbIE MMOCOOWS M0 AMCIUIUTHHAM
BapMATUBHOW YacCTH MPOTPAMMBI; METOAWYECKHE PEKOMEHJALMKU K MPAKTUYECKUM 3aHATHUAM;
JIEKTPOHHBIE y4eOHbIE M3JAHUSA MO JUCLMIUIMHAM BapUaTHMBHOM 4YacTH, HAY4HO-IOIYJISPHBIE
3JIEKTPOHHBIE U3/1aHUS.

OneKkTpoHHble 00pa30BaTelIbHBIE PECypChl: KadeapalbHble OUOINOTEKH 3JIEKTPOHHBIX
U3JaHUHA O JMCLUMIUIMHAM OCHOBHOM W BapHaTHMBHOM 4YacCTH; 3JIEKTPOHHBIE IPE3EHTALUU K
paszenaM JEKIMOHHBIX KypCOB; y4eOHO-METOAMUYECKHE Pa3pabOTKU KadelIpbl B 3JIEKTPOHHOM
BUJIE.

5.3. YueOHO-MeTOANMYECKOE o0ecIeueHue

VYHuBepcuter obecredeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO IMPOrPaMMHOIO
obecrieueHus (cocTaB ompesensercs B padouumx MporpaMmax AUCHUIUIMH (Monaynel) u
MOJUIEKUT €XKEr0JHOMY OOHOBJICHHIO).

OOyuaromuMcess oOecriedeH A0CTyn (YAaJeHHbI JOCTym), B TOM 4YHCIE B clydae
IPUMEHEHHsI BJIEKTPOHHOIO OO0yueHMsl, AMCTAaHIMOHHBIX OO0pa30BaTENbHBIX TEXHOJOIHM, K
COBPEMEHHBIM NPO(PECCHOHANBHBIM 0a3aM JaHHBIX M HH(POPMALMOHHBIM CIIPAaBOYHBIM
cucTeMaM, COCTaB KOTOPBIX OIpenenseTcss B pabodyMx HporpaMMax JUCHMIUIMH (MoOIynel) u
MOJUIEKUT €XKEr0JHOMY OOHOBJICHHIO

Jlns peanu3anuy OCHOBHOW 00pa3oBaTeNbHONW MPOTrpaMMBbl MOJTOTOBKU IO MpOrpamMme
cnenuanureTa no crenuanbHocT 18.05.02 Xumuueckas TEXHOJIOTUS MaTEPUAIIOB COBPEMEHHOMN
sHepreTuky, cnennanusanus Ne 3 ««TexXHOIOrHs TEIIIOHOCUTENEN U PaIUOIKOJIOTUS SIAECPHBIX
SHEPIreTUYECKUX YCTaHOBOK» MCHOIb3YIOTCS (QOH/BI ydeOHOH, yd4eOHO-METOIMUECKOM, HaydHO,
NEPUOINYECKON HaydHO-TEeXHHUECKOW nureparypsl MHPOpMamOHHO-OMOIMOTEUHOTO IIEHTpa
(MBLL) PXTY um. JI.11. MenaeneeBa u kadeap, yuacTBYIOUINX B peIN3aLUU PO IPaMMBbI.

Nndopmanmonno-oubnuoreunstii  nentp (MBL)) PXTY wum. JUW. MengeneeBa
oOecrieunBaeT MH(POPMALMOHHYIO TOJAEPKKY pealu3allid MPOTPaMMBbl, COAEUCTBYET
MOJITOTOBKE  BBHICOKOKBATM(ULMPOBAHHBIX CIIELUAINCTOB, COBEPIIEHCTBOBAHUIO Y4eOHOTO
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mporecca, HaydHO-HCCIIE0BATEIbCKON PadOThl, COCOOCTBYET Pa3BUTHIO MPO(eCcCHOHAIBHOM
KYJIBTYpBI OYAYILEro CrelruaiucTa.

WBIl yuuBepcutera oOecmeuynBaeT OOYYArOIIMXCS OCHOBHOW yueOHOM, ydeOHO-
METOJMYECKOW M HAy4YHOUM JIMTepaTypoil, HEOOXOMUMON Ui peanu3alii M KaueCTBEHHOTO
OCBOEHHS O00YYAIOIMMHUCS 0 MPOrpaMMe CIEIHaTUTeTa 00pa30BaTeIbHOTO MPOoIecca 0 BCEM
IMcUMIUIMHAM TpaktikaM U [MMA ocHOBHOM 00pa3oBaTenbHON NPOTrpamMMbl IOJTOTOBKH
WHXXEHepoB 1o crenraibHOCTH 18.05.02 Xumudeckasi TEXHOJOTHUSI MAaTepUaJIOB COBPEMEHHOM
sHepreTuky, cnenuanuzanus Ne 3 «TexHonorusi TeIIOHOCUTENEH M Pajio3KOJIOTUSl SAEPHBIX
SHEPreTUYECKUX YCTAaHOBOKY.

OO6muit 06beM MHOTOOTpacieBoro gouma 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 pabOyuX MporpaMMax TUCHUIUIMH (MOJIyJel), MpakTHK, U He
MeHee 25 2K3eMIUIIPOB JAOMOTHUTENBHON auTeparyphl Ha 100 oOy4arommxcs.

@OHJI IONOJHUTENIBHON JIUTEpaTyphl BKJIIOYAaeT IOMHMMO Y4eOHON JHUTEepaTypsl
obuIMaNTBHBIE, CHPaBOYHO-OMOMMOTpaduUecKne, CHEeIUATN3UPOBAaHHBIE OTEYECTBEHHBIE U
3apyOexxHbIe epHoaUecKre U HTHPOPMAIIUOHHbIE U3aHMUSL.

NudopmaniioHHO-OMOTMOTEYHBI  IIEHTp 00ecreyrMBaeT CaMOCTOSATEIbHYI0 pPaboTy
oOyuaronuxcs B YHUTAJbHBIX 3ajlaX, MPEJOCTaBJIAs I[IUPOKUM BBIOOp JHUTEpaTyphl IO
aKTyaJlbHbIM HaIlpaBJIEHUSAM, a Takke oOecrneyumBaeT JIOCTyH K NpodeccCHOHaIbHBIM 0azam
JAHHBIX, HHOOPMALIMOHHBIM, CIIPABOYHBIM U MIOMCKOBBIM CHCTEMaM.

Kaxnpiit oOyuatomuiicss o0ecrieueH cBOOOJHBIM JIOCTYIIOM U3 JHOO0W TOYKH, B KOTOPOM
uMeercss Joctynm K cetu MHTepHET W K 3ieKTpoHHO-OMOmmoreunoit cucrteme (DBC)
VYHuBepcurera, KOTOpas COAEPXKHUT pa3IMyHble U3JaHUS 10 OCHOBHBIM H3Yy4aeMbIM
JUCITUTIIIMHAM U C(OPMHPOBAHA MO COTJIACOBAHMIO C MPABOOOIATaTeSIMU YIeOHONH U ydeOHO-
METOJMYECKOMN JTUTEPATYpPHI.

Jnst  OGojee  TOJIHOTO W OMEPATHUBHOTO  CIPABOYHO-OMOIMOTpaPUIECKOTO U
nHpopmanmonHoro obcmyxuBanus B MBI peann3oBaHa TEXHOJOTHS DIIEKTPOHHOW IOCTaBKH
JOKYMEHTOB.
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DJIeKTPOHHbIe HH(OpPMallHOHHBIE pecypchl, HCIOJIb3yeMble B Ipouecce 00y4eHHs

Ne ONEeKTPOHHBIN PexBusutel norosopa (Homep, XapakTepucTuka
pecypc JlaTa 3aKJIFOUEHHs], CPOK oubmroreyHoro GpoHAa, TOCTYI
JercTBU), ccplika Ha cat OBC, | K KOTOpoMy IIPeIOCTaBIIAETCS
CyMMa JIOTOBOpPA, KOJIMYECTBO JIOTOBOPOM
KIIFOUeH
DNEeKTPOHHO- [IpuHaAJIEKHOCTH - CTOPOHHSIS Kosneknuu: «Xumus» - u3a-sa
ouoIIMoTeyHas PexBusuthl norosopa - OOO HOT, «Xumus» - u3a-sa
cucrema (9bC) «U3narenscTBo «Jlanby», norosop | Jlaboparopus 3HaHUH,
«JIAHBb» Ne 33.03-P-2.0-1775/2-10 «Xumusy - u3a-sa «JIAHb»,

oT 26.09.2019r.

CymmMma noroBopa — 642 083-68
Cpoxk nelicTBus ¢ «26» CeHTAOpS
2019r. no «25» cents0ps 2020r.
Ccrunka Ha caiit ObC —
http://e.lanbook.com

KonundecTBo Kitovent - goctyn ist
3apErUCTPUPOBAHHBIX
noss3oBareieit PXTY ¢ moboro
KOMITBIOTEpA.

JlonmotHUTENbHBIN

Horosop Ne 33.03-P-3.1-
2217/2020 ot 02.03.2020 r.
Cymma goroBopa- 30 994-52
Cpok aeiicTBus

¢ «02» mapra 2020 r.

1o «25» centsaops 2020 r.
Ccriika Ha cait ObC —
http://e.Jlanbook.com
KonundecTBo Kitoyeit - foctyn jyist
3apeTruCTPUPOBAHHBIX
noJib3oBateiie PXTY ¢ mro6oro
KOMITBIOTEPA.

Jorosop Ne 33.03-P-3.1-
2173/2020

CymmMma noroBopa — 747 661-28
Cpok nerictBus [Joroopa

¢ «26» cenTsa6ps 2020r.

1o «25» centsaops 2021r.
Ccruika Ha caiit 9bC —
http://e.lanbook.com
KonnuecTBo kitouelt - 10cTym 1ist
3aperuCTPUPOBAHHBIX
noab3oBateneii PXTY ¢ moboro
KOMIIBIOTEPA.

VY maneHHbslid 10CTyN NTOCTe
MepCOHANBHON PErnCTpallii Ha
caiite OBC.

«Xumusi»-KHUTY (Kazanckuii
HallMOHAJIbHBII
MCCIIETOBATENbCKHI
TEXHOJIOTUYECKHI
YHUBEPCUTET), «XUMUSD) - U3/I-
Ba OUBMATIIUT»,
«uadopmaTukay - u3a-Ba
«JIAHbY», «<MudpopmaTukan-
HannonaneHb1it OTKPBITHIN
VYuusepcurer «MHTYUT»,
«HXeHEepHO-TeXHUYECKUE
Hayku'"-u3a-Ba «JIAHbDbY,
«Teopernyeckass MEXaHUKa»-
n3n-Ba «JIAHb», OxonoMmuka u
MEHEKMEHT»- U3/1-Ba Jlamkon
u K., a Takke oTae/IbHbIC
U3JIaHUSI B COOTBETCTBHHU C
JoroBopom.
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DNEKTPOHHO - [Ipunaane:xHOCTb — COOCTBEHHAsT | DIEKTPOHHBIE BEPCHH yIeOHBIX
OoubnmoTeyHas PXTY. Y Hay4HbIX U3/1aHUH aBTOPOB
cuctema UBL] Ccpuika Ha caift 9bC — PXTY no Bcem OOIL.
PXTYVY um. http://lib.muctr.ru/
J.M.MenneneeBa Joctyn g nosib3oBarenei
(ma 6aze AIBC PXTY c moboro koMIproTepa
«HpOucy)
Nudopmanmonno- | [IpuHAIEKHOCTH CTOPOHHSIS. OnexTpoHHas 6uOIMoTEKa
CIpaBOYHAas PexBuzutel kouTpakta — OO0 HOPMAaTUBHO-TEXHUYECKUX
cucrema «MHDOOPMITPOEKTY, usnanuii. Conepxut 6oJee
«TEXOKCIIEPT» | xoutpakt Ne 189-2647A/2019 40000 HaIMOHATBHBIX
«Hopwmsl, npaBuna, | Ot 09.01.2020 1. crangaptoB u qp. HT/]
CTaH/IapThl Cymma noroopa — 601110-00
Poccumy. C «01» saBaps.2020 r.

o «31» nexabps 2020 r.

Ccpuika Ha caiit ObC —

http://reforma.kodeks.ru/reforma/

KonnuecTtBo kimroueit — 5

JULEH3UN + JOKaJbHBINA TOCTYII C

komnbroTepoB MBI,
ONeKTpOHHAas [IpuHaIe)KHOCTD — CTOPOHHSA B OBbJ] noCTynHBI 3JIEKTPOHHBIE
o6ubnmnoreka PexBusutel norosopa — ®PI'bY BEPCUU JUCCEPTALNI

muccepranuii (3b/]
PI'B).

PI'b, lorosop Ne 33.03-P-3.1-
2173/2020

Cymma gorosopa - 398 840-00
C «16» mapta 2020 1.

no «15» mapra 2021 r.

Ccrika Ha cait ObC —
http://diss.rsl.ru

KommuectBo ximroueit — 10
nuuen3ui + pacneuyatka B UBLI.

Poccuiickoii ['ocynapcTBeHHOM
OMOINOTEKHU:

¢ 1998 roga — 1o
CHEIHAIbHOCTSIM:
"DKOHOMHUYECKHE HAyKu",
"FOpuanyeckue Hayku",
"[lenarornueckue Hayku" u
"[Icuxonmoruyeckue HayKu'";
¢ 2004 roga - mo BceM
CHEIHNAILHOCTSIM, KpOMe
MEAMLHMHBI U (apMaluy;

¢ 2007 rona - o BceM
CHEIUAIBHOCTSIM, BKJIIOYAs
paboThl O METUITHE U
dhapmarnuu.

bJI BUHUTU PAH

[IpuHaIe)KHOCTD CTOPOHHSIS,
PexBuszute noropopa- BUHUTHU
PAH

Jorosop Ne 33.03-P-3.1-
2047/2019 ot 25 despans 2020 r.
Cymma norosopa - 100 000-00

C «25» despains 2020 r.

no «24 » ¢espans 2021 .
Cchliika Ha CauT-
http://www.viniti.ru/
KonuuaectBo xiroueit —
JIOKAJIbHBIN IOCTYIT IS
noJsib3oBarenet PXTY B UBI]
PXTY.

Kpynneiimas B Poccun 6a3
JTAHHBIX 110 €CTECTBEHHbIM,
TOYHBIM M TEXHUYECKUM
HaykaM. Bxirouaetr MaTepuaiisl
PX (PedeparuBHoro xypHaia)
BUHUTU ¢ 1981 r. O0Omuii
00beM B/I - 6onee 28 MIIH.
JOKYMEHTOB
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Hayuno-
JNEKTPOHHAS
o6ubnmoreka
«eLibrary.ru»

[IpuHauIeKHOCTD — CTOPOHHSA
PexBusuTel norosopa —

00O Hay4nast 3neKTpoHHas
OoubIMoTeKa,

norosop Ne 33.03-P-3.1

2087/2019
Cymma norosopa — 1100017-00
C «01» suBaps 2020 1.

o «31» nexabps 2020 r.
Cchulka Ha caiT —
http://elibrary.ru
KosmuecTBo kimroueit — noctyn
s monb3oBareneit PXTY mo IP-
aZipecaM HEOTpaHUYEH.

Hayunas snexrpoHHas
oubnuorexka eLIBRARY.RU -
ATO KPYHNHEUIINUN POCCUMCKUI
UH(POPMALMOHHO-
AQHAJIMTUYECKUI ITOPTAJI B
00J1aCTH HAayKH, TEXHOJIOTUH,
MEIUIIMHBI U 00pa30BaHuUs,
coJiepxaiuii pedepaTsl U
MOJIHBIE TEKCTHI OoJiee 29 MITH
HAyYHBIX CTATEH W MyOJIUKAIIHN,
B TOM YHCJIE SJIEKTPOHHbIE
Bepcuu 6osiee 5600 poccuiickux
HaYYHO-TEXHHUYECKUX
JKYPHAJIOB.

CripaBouHoO-
IpaBoBasi cHUCTEMaA
«KoHcynbTanT+H»

[IpuHAIICKHOCTH CTOPOHHSIS-
Horosop Ne 174-2473A/2019
0T 26.12.2019 .

CymmMma noroBopa - 927 029-80
C «01» suBaps 2020 r.

o «31» nexadps 2020 r.
CcrlIKa Ha CauT-
http://www.consultant.ru/
KommuectBo ximroueit — 50
M0JIb30BATEJILCKUX JIMIIEH3HH 110
IP-anpecam.

CrnipaBo4HO-TIpaBOBasi CUCTEMA
10 3aKOHOJATEIbCTBY
Poccuiickoit @enepanuu.

CnpaBoyHo-
MpaBoBasi cUCTEMa
lapanT»

[IpuHaIe)KHOCTD CTOPOHHSIS
JoroBop Nel166-2359A/2019
ot 23.12.2019 .

Cymma gorosopa - 603 949-84
C «01» ssaBaps 2020 r.

o «31» nexadbps 2020 r.
CchlIIKa HaA CalT —
http://www.garant.ru/
KommuectBo ximroueit — 50
I10JIb30BATEIbCKHUX JTUICH3UH 110
[P-angpecam.

I"apanT — cpaBOYHO-TIpaBOBAs
CUCTEMa I10 3aKOHO/IaTeIbCTBY
Poccuiickoit denepanum.

DIEeKTPOHHO-
oubnnoTeyHast
cucTreMa
HM31aTelILCTBA
"FOPAUT"

[IpuHaaIeKHOCTH CTOPOHHSSA-
«DNEeKTPOHHOE U3ATEIHCTBO
FOPAT»

Horosop Ne 33.03-P-3.1-220/2020
o1 16.03.2020 1.

Cymma norosopa - 324 000-00

C «16» mapta 2020 r.

no «15» mapra 2021 r.

Ccbuika Ha caiT —
https://biblio-online.ru/
KonudecTBo kiroueii - 10CTyn a1
3aperucTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

DnekTpoHHas 6ubIroTEeKa
BKItouaet 6osiee 5000
HalMEHOBAHUN Yy4eOHUKOB U
yueOHBIX MTOCOOUI 10 BCEM
OTpaciisiM 3HaHUU Ui Bcex
YpOBHEH Mpo(hecCHOHATBHOTO
00pa3oBaHus OT BETYLINX
HAaYYHBIX ILIKOJ C COOJIIOJICHUEM
tpeboBanuii HOBbIX PI'OCoB.
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10

DNEeKTPOHHO-
OoubnroTeyHas
cucrema
«KoHcynbpTaHT
CTYJICHTa»

[IpuHaUIe)KHOCTD CTOPOHHSAS-
00O «Ilonurexpecypc»

Horosop Ne 33.03-P-3.1-218/2020
Ot «16» mapta 2020 r.

Cymma norosopa-36 500-00

C «17» mapta 2020 r.

no «16» mapra 2021 r

Ccpbuika Ha calT —
http://www.studentlibrary.ru
KonunuecTBo Kirovent - goctyn uist
3aperuCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

KommiekT n3ganuii, BXOIAIINX
B 0a3y JaHHBIX «DJIEKTPOHHAS
OHOIMOTEKA TEXHUIECKOTO
BY3ay.

11

DNEeKTPOHHO-
OubIMoTEeYHAS
cucreMa
«ZNANIUM.COM
»

[IpuHAIIEKHOCTH CTOPOHHSIS-
000 «(3HAHHUYM»,

Horosop Ne 4309 56¢ 33.03-P-3.1-
2215/2020

oT «20» mapta 2020 r.

CymmMma orosopa-30 000-00

C «20» mapta 2020 1.

o «19» mapra 2021r

CchlIIKa Ha CalT —
https://znanium.com/

KonunuecTBo Kitoveit - foctyn Jist
3apeTrUCTPUPOBAHHBIX
noss3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

Konnekuus u3ganuii yaeOHMKOB
U y4eOHbIX ocoOui Mo
pPa3IUYHBIM OTPACIISIM 3HAHUN
JUISL BCEX YPOBHEM
poeCCHOHAIBHOTO
00pa3zoBaHUsI.

12

NudopmanmonHo-
aHaJIUTHYECKas
cucTeMa Science
Index

[IpuHanne:XxHOCTh CTOPOHHSAS-
00O «Hayunas snexkTpoHHas
OoubnaroTeKa»

Jorosop Ne SIO-364/19 33.03-P-
3.1-2103/2019

oT «17» despans 2020 r.
Cymma gorosopa-90 000-00
Cpok aeiticTBus

¢ «17» dpepans2020 r.

o «16» despans 2021 r.
Ccbuika Ha caT —
http://elibrary.ru

KonunuectBo xiroueit —
JIOKAJIbHBIN TOCTYT JUIst
cotpyaHukoB MBI

JlucraHunoHHas mojiepKKa
MyOIUKAIIMOHHON aKTUBHOCTHU
npernojaBaTesieil yHUBEPCUTETa

13

M3narenscTBO
Wiley

[IpuHaAIEKHOCTH CTOPOHHSIA.
HanmonansHas moamnucka
(MunoOpnayku+ PODU)
NudopmanronHoe mucsMo
PODU ot 07.07.2020 r. Ne 694

C «01» suBaps 2020 1.

o «31» nexadps 2020 r.

Ccbuika Ha caT —
http://onlinelibrary.wiley.com/
KonundecTBo kiroueii - 1ocTyn ajs

KOJ'IJ'IGI(I_II/ISI JKYPHAJIOB I1I0 BCEM
obmacTsaM 3HaHPII>i, B TOM YHCJIC
HN3BCCTHLIC KYPHAJIbI 110 XUMUH,
MaTCpruaJIOBCACHUIO,
B3PbIBYATHIM BCIICCTBAM U JP.
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noJib3oBarenerd PXTY no IP-
azpecaM HeorpaHuueH. Bo3moxxeH
YAQJIEHHBIN JOCTYII MOCIIE
VHJIMBUAYQJIIbHOM PErUCTPALUH.

14 QUESTEL ORBIT | [Ipunaie;kHOCTb CTOPOHHSIS. ORBIT sBnsiercs riao0anbHbIM
HaunonaneHast moanucka OTIEPaTUBHO OOHOBIISIEMBIM
(MunoOpHayku+ PODN) IIaTEHTHBIM IIOPTAJIOM,
NudopmanronHOe MUCHEMO MTO3BOJISIOIINM OCYILIECTBIIATh
PODU ot 09.10.2020 r. Ne 1162 MOUCK B MIEPEYHE 3asBOK Ha
C «01» saBaps 2020 r. MAaTEHTBI, MOJYYCHHBIX,
o «31» nexabps 2020 r. npuban3uTeNnbHo, 80-
Ccplika Ha calT — MATEHTHBIMU YUPEKICHUSIMU B
https://orbit.com Pa3IUYHBIX CTPaHAaX MHUpa U
KonunuecTBo kiroyen — 1octyn MPEIOCTABICHHBIX TPAHTOB.
Ju1st moas3oBareneid PXTY no IP-
ajZipecaM HEOTpaHUYEH.
15 American Chemical | [IpuHannexHOCTb CTOPOHHSS. Komneknus ypHaioB 1o
Society Hanmonanouasg noanucka XUMHU U XUMHYECKOH
(Muno6pnayku+ POON) texHosioruu Core +
NudopmanronHoe mucsmMo u3JlaTeNbCcTBa American
PODU ot 25.06.2020 1. Ne 637 Chemical Society
C «01» suBaps 2020 r.
o «31» nexabps 2020 r.
Ccblika Ha calT —
http://www.acs.org/content/acs/en.
html
KonunyecTBo kiroven — 1octyn
1utst mosib3oBateneit PXTY o ip-
ajZipecaM HEOrpPaHUYEH.
Hactpoiika ynajieHHOTO JI0CTYyIA:
https://pubs.acs.org/page/remoteac
cess
16 baza nannbix [IpuHaaIe)XKHOCTH CTOPOHHSIS. CTpyKTypHO-XUMHUYECKas 0a3a
Reaxys u Reaxys HanwmonanpHasg noanucka JlaHHBIM Reaxys BKitoUaeT B
Medicinal (Muno6puayku+ PODI) ce0s CTPYKTYpHYIO 6a3y
Chemistry NudopmanronHoe mucsMo TAHHBIX XUMHUYECKHUX
Kommanuu Elsevier | POOU ot 10.07.2020 r. Ne 712 COEIMHEHUN U UX
C «01» suBaps 2020 r. SKCIIEPUMEHTAIbHBIX CBOMCTB,
o «31» nexadbps 2020 r. pedepaTuBHyio 6azy
Ccbuika Ha caT — JKYPHAJIBHBIX U TATEHTHBIX
https://www.reaxys.com/ nyOonuKanuii, 6a3y XuMHUIECKHX
KonunuecTBo kimtoueit — noctyn peakiuii ¢ pyHKIHuen
Juis monws3oBareneid PXTY no IP- | mocTpoeHus miaHa cuHTesa.
aZpecaM HEOTpaHUYEH. Monyns OHOTOTHYECKT
Y 1aneHHblid TOCTYII. aKTHUBHBIX COCIMHCHUH,
OMONOTUYECKUX MUIIICHEH,
(bapMaKoIOTUYECKUX CBONCTB
XUMUYECKUX COCTUHEHUI
Reaxys Medicinal Chemistry
ABJISICTCS. KPYIIHEUILIEH B MUPE
0a30i1 TaHHBIX.
17 Pecypcol [IpuHaIe)KHOCTD CTOPOHHSSL. OTKpBIT AOCTYN K pecypcam:
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MEXIYHAPOIHOM
KOMIIaHUHU
Clarivate Analytics

HaumonansHas noanucka
(MunoOpuayku+ PODI)
HNudopmanrioHHoe mucbMo
PODU ot 07.07.2020 r. Ne 692

C «01» suBaps 2020 1.

o «31» nexadps 2020 r.

Ccpuika Ha calT —
http://apps.webotknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11;2TUYmdd7b
UatOlJ&preferencesSaved=
KosmuecTBo Kimrouei — nocryn
Ju1st moas3oBateneid PXTY o IP-
ajZipecaM HEOTpaHUYECH.

Y naneHHbli 10CTY.

WEB of SCIENCE —
pedepaTuBHas U
HayKoMeTpHuecKas 0a3a
JTAHHBIX.

MEDLINE — pedeparuBnas
0a3a JaHHBIX 110 MEUITUHE.

18

DNEeKTpOHHBIE
pecypcesl
M3JIaTeIhCTBA
SpringerNature

[IpuHaIe)XKHOCTH CTOPOHHSSL.
Hanmonanbuasg nmoanucka
(Muno6pnayku+ POON)
NudopmanronHoe mucsmMo
PODU ot 17.07.2020 1. Ne 743

C «01» suBaps 2020 r.

o «31» nexadps 2020 r.

CchIIIKa Ha calT
http://link.springer.com/
KonunuecTBo Kiroven - foctyn Jist
noar3oBateneiit PXTY mo IP-
azpecaM HeorpaHuyeH. Bo3MmoxkeH
yAQJIEHHBIN JOCTYII.

- [TomHOTEKCTOBAA
KOJUTCKIIHSI SJICKTPOHHBIX
JKYpHaJIOB  Springer 1o
Pa3IMYHBIM OTPACIISAM 3HAHUI
(2019 1))
http://link.springer.com/
ITomHOTEKCTOBASA KOMIEKITHS
KypHasoB (apxuB 1893-1945)
http://link.springer.com/

- [TonHOTEKCTOBBIE 85
xypHanoB Nature Publishing
Group
https://www.nature.com/siteinde
x/index.html

- Komnekuust HaygHbIX
MIPOTOKOJIOB TIO PA3IMYHBIM
OTpaciisIM 3HaHUM Springer
Protocols
http://www.springerprotocols.co
m/

- Konnekuust HaygyHbIX
MaTepuajoB B 00JIaCTH
buznyecKux HayK U
WHXXUHUPUHTA Springer
Materials (The Landolt-
Bornstein Database)
http://materials.springer.com/
- ITomHbIM nOCTYTI K
CTaTHMYECKUM U JUHAMUYECKUM
CIIPABOYHBIM U3JIAHUSM IO
0001 Teme

- PedepatuBnas 6a3za
JAHHBIX 110 YHCTOH U
MPUKJIATHON MaTeMaTHKe
ZbMATH http://zbmath.org/

- Nano Database
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
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https://goo.gl/PdhJdo
[TommHOTEKCTOBAS KOJUIEKLIHS
KHUT U3JaTeIhCTBA
SpringerNature 1o pa3au4HbIM
oTpaciisaM 3HaHu# (2019 1.)
http://link.springer.com

19 basa nannbIx [IpuHaneXxHOCTh CTOPOHHSIS. SciFinder =~ —  mOUCKOBBIH
SciFinder HanmonanpHas noanucka CEepBHC, obecrneurBaroIuii
KOMIIaHUH (Munobpuayku+ PODI) MHOT'OACIIEKTHBIM IIOUCK  KakK
Chemical Abstracts | MHpopmariioHHOE THCEMO oubimorpaduyueckon
Service PODOU ot 25.06.2020 1. Ne 635 uHpOpMaInY, TaK u

C «01» suBaps 2020 1. uH(pOpPMALUM IO XUMHYECKUM
o «31» nexabps 2020 r. peakuusm, CTPYKTYpPHBIM
Ccpuika Ha calT — COCIMHEHUSM W  IIaTEeHTaM.
https://scifinder.cas.org OcHoBHas TeMaTHhKa
KonmuecTBo kimrouei — nocryn 00LIMpPHOTO IIOMCKOBOTO
qutst mosib3oBatene PXTY nmo IP- | maccuBa — Xxumus, a Takke psl
aZpecaM | MepCoOHATBHOM CMEXHBIX JWCIHIUIAH, TaKUX
peTHCTpaIiu. KaK MaTepuaIoOBEICHHE,
OHOXUMHSI U OMOMEIMIIMHA,
dbapmakoorus, XUMUYECKas
TEXHOJIOTHS, (PU3HKA, TCOJIOTHS,
METaJUTYPTHUsI B IPYyTHE.

20 Komnexmuu [IpuHaIe)KHOCTH CTOPOHHSISL. «Freedom Collection»
W3/1aTeNbCTBA Hanmonanenas noamnucka — MOJTHOTEKCTOBAs KOJIJIEKIUS
Elsevier na (Muno6puayku+ PODI) AJICKTPOHHBIX KYPHAIOB
maThopme NudopmanronHoe mucbMo n3narensctBa Elsevier mo
ScienceDirect PODU ot 07.07.2020 T. Ne 772 Pa3IUYHBIM OTPACIISIM 3HAHUH,

C «01» saBaps 2020 r. BKJIroyaroniasg He meuee 2000
o «31» nexadbpst 2020 r. HaWMMEHOBAHUM AJIEKTPOHHBIX
Cchlika Ha CalT — JKYpPHaJIOB.
https://www.sciencedirect.com «Freedom Collection eBook
KonuuecTBo kimtoueid — 1ocTym collection» — conepkut Goiee
1u1st nons3oBateneid PXTY no IP- | 5 000 kaur no 24 pa3nu4HbIM
azpecaM. Y JaJIeHHBII TOCTYI. peIMETHBIM 00JIaCTsIM
€CTECTBEHHbIX, TEXHUYECKUX U
MEIUIIMHCKUX HAYK.
Hoctyn k apxuBam 2015-2019
IT.
22 American Institute | [IpuHaIEKHOCT CTOPOHHSISL. Komnekuus »ypHaiaoB 1o

of Physics (AIP)

Hanmonanenas noamnucka
(MunoOpnayku+ PODU)
NudopmanronHoe mucsMo
PODU ot 19.10.2020 Ne 1188
C «01» suBaps 2020 1.

no «31» nexabps 2020 r.

C «01» suBaps 2020 1.

o «31» nexadps 2020 r.
Cchlika Ha CalT —
http://scitation.aip.org
KonuuecTBo kimtoueit — noctyn
s moab3oBatened PXTY mo IP-

TEXHUYECKUM M €CTECCTBEHHBIM
HayKaM HU3/1aTeIbCTBa
AMEpHUKaHCKOTO MHCTUTYTA
¢buzuku (AIP).
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aJipecaM HEOTPAHUYCH.
Hacrpoiika ynajieHHoro gocrymna:
https://www.scitation.org/remote-
access

23 Scopus [IpuHanexHOCTh CTOPOHHSIS. MynpTUAMCUUIIIMHAPHAS
HanmonaneHas noanucka pedepatuBHas u
(Munobpuayku+ POOI) HayKOMeTpHuueckas 06a3a
HNudopmanroHHoe mucbMo JAHHBIX H3/1aTeNNbCTBA
PO®U o1 19.10.2020 1. Ne 1189 | ELSEVIER
C «01» suBaps 2020 1.

o «31» nexabps 2020 r.
Ccpuika Ha callT —
http://www.scopus.com.
KosmuecTBo kimroueit — 1ocTyn
Jutst mosib3oBatene PXTY no IP-
ajzipecaM HEOrpaHUYEH.

Y naJieHHBINA TOCTYIL.

24 Royal Society of [IpuHaIe)XKHOCTH CTOPOHHSISL. Konmneknus ~ Brmowaer 44
Chemistry HammonanbHast moammcka JKypHaJa. Temartuka:
(Koponesckoe (Muno6puayku+ PODU) OpraHuyvecKkasi, aHaJuTU4YecKas,
XUMHUYECKOE NudopmanrionHoe mucsmMo buznyeckas XuMus, OHOXUMMS,
0011ecTBO) PO®OU o1 20.10.2020 1. Ne 1196 | snekTpoxumus, XUMHYECKHE

C «01» suBaps 2020 r. TEXHOJIOTHH.
o «31» nexadps 2020 r.

CchlIIKa Ha calT —
http://pubs.rsc.org

KonunuecTBo Kitoveit - goctyn ist
noar3oBateneii PXTY mo IP-
aZipecaM HEOTpaHUYCH.
Hactpoiika ynaiennoro gocrymna:
https://www.rsc.org/covid-19-
response/publishing-remote-
access

becrnuiatHble apXUBHbIE KOJUIEKIUH, IpHoOpeTeHHble MUHOOpHAYKH U1 BY30B
ApxuB H3nmarensctBa American Association for the Advancement of Science.llaker
«Science Classic» 1880-1996
ApxuB U3narensctBa Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB u3narensctBa MuctuTyta dusuku (BenukoOpuranus). [laker «Historical Archive
1874-1999» ¢ nepBoro BblTycKa Kaxka0To0 KypHaia no 1999, 1874-1999

ApxuB m3parensctBa Nature Publishing Group. Ilaker «Nature» ¢ mepBoro BbITycKa
nepsoro Homepa o 2010, 1869-2010
ApxuB mznarensctBa Oxford University Press. Ilaker «Archive Complete» ¢ mepBoro
BBIITYCKA KayKJI0T0 KypHaya 1o 1995, 1849-1995
Apxu m3patensctBa Sage. Ilaker «2010 SAGE Deep Backfile Package» c mnepsoro
BBIITyCKA KaKJ0T0 KypHana 1o 1998, 1890-1998
Apxu u3parensctBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro Belmycka
KayKJ0ro KypHaya o 1996, 1798-1997
ApxuB um3narenbctBa Cambridge University Press. Ilaker «Cambridge Journals Digital
Archive (CJDA)» ¢ nmepBoro Bblllycka KaxJ1oro xypHana mo 2011, 1827-2011
Apxus xypHanoB Koponesckoro xumuueckoro o6uiectsa(RSC). 1841-2007
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— ApXHMB KOJUIGKIIMM >KypHAJOB AMEpUKaHCKOTO reo¢usndeckoro corosa (AGU),
npenocTaBisieMblit m3garenscTBoM Wiley Subscription Services, Inc. 1896-1996

BbecrnaTablie opuIMaTbHBIE OTKPHITHIC pecypchl IHTEpHET:
1. Directory of Open Access Journals (DOAJ) http://doaj.org/
Pecypc o6bequnser 6onee 10000 HaydHBIX KypHAJIOB MO Pa3IMYHBIM OTPACIISIM 3HAHUM
(oxoJ10 2 MWJIITHOHOB cTatei) n3l34 crpan mupa.
2. Directory of Open Access Books (DOAB) https://www.doabooks.org/
B 0aze pasmemeno Oonee 3000 KHUT 1O pa3IMYHBIM  OTpacisiM 3HAHUH,
[IPEIOCTABIECHHBIX 122 HayYHBIMH U3ATEIbCTBAMM.
3. BioMed Central https://www.biomedcentral.com/
baza nannbix Bkioyaer Oosee 300 pelieH3MpyEeMbIX JKYpHalIOB O OMOMEAMIIMHE,
MEJUIIMHE U eCTECTBEHHbIM HayKaM. Bce craTbu, pa3mellleHHble B 0a3e, HaxOIsATCs B
CBOOOJIHOM JIOCTYTIE.
4. DnexkTpoHHBIN pecypce arXiv https://arxiv.org/
Kpynuelimum OecriiaTHbI apXUB  3JEKTPOHHBIX HAYUHBIX MYONIMKanui MO paszaenam
(bu3ukH, MaTeMaTUKH, WHOOPMATUKUA, MEXaHWKH, acTPOHOMUU M Ouosoruu. Mmeercs
MOJPOOHBI TEMATUYECKUN KaTajJor W BO3MOXKHOCTH TOWCKAa CTaTed MO MHOXXECTBY
KPUTEPHUEB.
5. Komnexmus xxypnanos MDPI AG  http://www.mdpi.com/
MHoOTOIMCITUTIITHHAPHBIA TU(PPOBOIM M3TATEIBCKUN PECYpPC, SIBISETCS TIaTGOPMON AJis
peleH3UPYEMBbIX HAyYHBIX KYpPHAJIOB OTKPHITOro noctymna, m3paromuxcs MDPI AG
(bazens, IlIBeitnapus). WM3natenbcTtBo BbIlyckaer Oosiee 120  pazHOOOpa3HBIX
ANIEKTPOHHBIX KYPHAJIOB, HAXOISIIUXCSI B OTKPBITOM JIOCTYIIE.
6. WznmarenscTBO ¢ OTKpHITEIM goctynom InTech http://www.intechopen.com/
[IepBoe u kpymHeiiiee B MUpPE U3AATEILCTBO, MyOIHUKYIOIEe KHUTH B OTKPBITOM
noctyne, okosio 2500 HayuHbIX u3ganuii. OCHOBHAs TeMAaTHYeCKasi HAalPaBJICHHOCTb -
(buznyeckue U TEXHUYECKUEe HAyKH, TEXHOJIOTUHU, METUIIMHCKUE HAYKH, HAYKU O KU3HHU.
7. baza garabix xumudeckux coequHenuit ChemSpider http://www.chemspider.com/
ChemSpider — sTo OecrmaTHas XUMHUYecKasi 6a3a JaHHBIX, IPEAOCTABIISIIONIAS OBICTPBIN
JIOCTYyn K Oojiee 4YeM 28 MWUIMOHAM CTPYKTYP, CBOWCTB M COOTBETCTBEHHOM
nHpopManuu. Pecypc mnpunamanexutr KoponeBckoMy XUMHYECKOMY OOILECTBY
Benmuko6puranuu (Royal Society of Chemistry).
8. Komnekmus xxypHanoB PLOS ONE http://journals.plos.org/plosone/
PLOS ONE - xomiekiusi XypHaJIOB, B KOTOPBIX IYOJUKYIOTCS OTYETHI O HOBBIX
HCCIIEIOBAaHUSAX B 00JacTH €CTECTBEHHBIX HAyK M MeOuIMHbL. Bcee KypHaibl
pasmMenieHsl B cBoboaHoMm goctyme (Open Access), Bce CTaTbU MPOXOISAT CTPOroe
Hay4yHOE pEeIeH3UPOBaHUE.
9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/
BengomctBo no narentam u ToBapHbiM 3Hakam CIIIA — USPTO — nipenocraBiset
CBOOOHBIN TOCTYH K aMEPUKAHCKUM MaTeHTaM, OIyOIuKoBaHHBIM ¢ 1976 . o
HACTOSIIEe BPEMSL.
10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
[MatenTtsl (b0 mareHTHBIE 3asBKUM) Oonee 50 HaIMOHANBHBIX W HECKOJIBKHX
MEXAYHAPOJHBIX MATEHTHBIX OIOpO, B TOM 4YHCIE MOCHHbIE TeKCcThl maTeHToB CIIIA,
Poccun, @panuuu, Anonnu u np.
11. ®enepanbHblii MHCTHUTYT IIPOMBILLIJIEHHOU COOCTBEHHOCTH (DUIIC)
http://www]1.fips.ru/wps/wcem/connect/content_ru/ru
HNndopmanmonnsie pecypesl PUIIC cBoboHOTO M0CTYNA!
— DnekTtpoHHble Orometenu. M3o0perenus. [lonesnbie Mmoaemnu.
—  OTKpBITBIE PEECTPBl POCCUUCKUX N300pETEHUH U 3asBOK Ha U300pETEHUSI.
— Pedeparsl poccuiickux maTeHTHHIX JOKyMeHTOB 3a 19942016 rr.
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- HOHHBIC TCKCThI pOCCHﬁCKHX IIAaTCHTHBIX I[OKYMGHTOB N3 TIIOCICOHETO 0(1)I/IL[I/IaJ'IbHOI‘O
OroIeTeHs.

5.4. KoHTpoib KadecTBa OCBOCHHUSI NporpamMmbl crnemuajurera. OuneHo4yHbIe
cpeacTBa.

KoHTponbs kauecTBa OCBOEHHUS MPOrpaMMbl CIELMUAIMTETa BKJIIOYAET B ce0s TEKyLUi
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUHYI0O U HUTOTOBYIO (TOCYJapCTBEHHYIO MTOTOBYIO)
aTTECTAIUIO0 00yJarOUXCsl.

Texymuii KOHTPOJIb yCIIEBAEMOCTH OOECIeYMBAaEeT OICHUBAaHHE XOJla OCBOEHUS
TUCUMIUIMH ¥ TIPOXOXKACHUS TMPAKTHK, IPOMEXYTOYHAs aTrTecTanus OOyJaromuxcs —
OLICHHBAHHE MPOMEKYTOUHBIX M OKOHYATEJbHBIX PE3YJIbTaTOB OOyYEHHUS IO JUCLUILINHAM,
MIPOXOKJEHUSI MPAKTUK, BBIMOJIHEHNS YU€OHBIX HAYYHBIX HCCIIE0BAHUM.

HopmaruBHo-MeToquueckoe  oOecriedeHHe  TEKYLIEro  KOHTPOJII — YCHEBAaeMOCTH,
npoMexyrouHoit arrectaiuu U I'MA obyuaromuxcs no OOII cnernuanuTeTa OCyIIecTBIsSETCS B
cootBercTBUU ¢ ®PI'OC BO 1 n0KanbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywjuti KOHMPONb, NPOMENUCYMOUHASL AMMeCMayus U ammecmayuoHHble UCNbIMAHUSL
umo2o8oli (2ocyoapcmeeHHou umozogot) ammecmayuu evinyckHukos OOII cneyuanumema

Texymuii KOHTpOJb M NPOMEKYTOYHAsl aTTecTaluss IO BCEM BUJaM Yy4eOHOU
JEeSITEeNIbHOCTH 00YYaroMXCsl OCYIIECTBIISIETCS B COOTBETCTBUU ¢ TpeOoBaHusMHU [lonoxenus
O pEUTHHrOBOM cHCTeME OIEHKM KauecTBa yueOHOW paboTel cTyaeHToB B PXTVY
nM. /I.1. Menneneesa, npuHaToro pemenneM YueHoro coera PXTY wmm. J[.W. MenneneeBa
oT 26.02.2020, mnporoxon Ne §, BBeAeHHOro B JEUCTBHE NpHKa3oM pektopa PXTY
um. JI.1. Menneneena ot 20.03.2020 Ne 27 O/I.

Texymuit KOHTPOJb YCIIEBAEMOCTH OOy4alomuxcs o00ecleyuBaeT OLEHKY YpPOBHS
OCBOEHMS JUCLMIUIMH, IPOXOXICHUS TMpakTUK, BbimoiaHeHuss BKP wu  npoBogutcs
MpernojjaBaTesieM Ha JII00OM U3 BUJOB yueOHbIX 3aHsATHH. [To pe3ynbTaTam TeKyliero KOHTPOJIS
YCIIEBAEMOCTH TPHU pa3a B CEMECTp JUI BCEX KYpCOB IO BCEM IUCLUIUIMHAM IPOBOJUTCS
aTTecTaIus 00yJaroIIuXCsl.

[IpomexyTouHas arrecTanusi MPOBOAUTCA B (hopMe SK3aMEHOB, 3aU€TOB C OLIGHKOW U
3a4eTOB JJISl BCEX KYpPCOB IO JUCIUIUIMHAM U MPAKTHKaM, IPEeTyCMOTPEHHBIM Y4€OHBIM ILIaHOM
crenranbHOoCcTH 18.05.02 XuMuueckass TEXHOJIOTHS MaTepUajioB COBPEMEHHON HSHEPIreTHKH,
crenuaIn3anus No 3 «TexHonorusi TEIJIOHOCHUTENEH W  PAJUOIKOJOTHS  SACPHBIX
SHEPreTUYECKUX YCTaHOBOK». Pe3ynbTaThl ClauM 3a4€TOB OLICHUBAIOTCA HA «3aUTEHO», «HE
3a4TEHO»; 3a4ETOB C OLICHKOM U 9K3aMEHOB — Ha «OTIIMYHO», «XOPOILIOY», «yIOBIECTBOPUTEIHLHOY,
«HEYIOBJIIETBOPUTEIBLHOY.

[Ipu ocBoenun Hactosimeit OOIl cneunnanuTeTa M3ydeHHE 4YacTU JIUCUUILUIMH MOXET
ObITh 3aMEHEHO Ha OHJIAWH-KYPCHI, MIPH YCIOBUHU, YTO B pe3ylbTaTe OCBOCHUS OHJIANH-Kypca
dbopMUpYIOTCS T€ XK€ KOMIETEHIMH (YacTH KOMIIETEHLIMI), YTO M B paMKax yKa3aHHBIX
mucuuruinH. OHIalH-Kype JOJKEeH ObITh BRIOpaH U peanu3oBaH B COOTBETCTBUM ¢ [lonoxkeHuem
0 3a4eTe pe3yabTaTOB OCBOCHUS OTKPBITHIX OHJIAMH-KYPCOB, pealn3yeMbIX 00pa30BaTEIbHBIMU
opranusanusamu, B PXTY um. JI.M. Menaeneesa, NpuHATOrO penieHueM YdeHoro coseta PXTY
uMm. JI.U. MenneneeBa ot 27.03.2020, mporokon Ne 9, BBeIEHHOro B JEHCTBHE MPUKA30M
pexropa PXTVY um. /I.11. Menneneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBiseTcss B COOTBETCTBUM ¢ TpeOoBaHusMHU IlonokeHus o mnopsake
MIPOBEACHUSI TOCYJapCTBEHHOM WTOTOBOI aTTecTaluu Mo 0O0pa3oBaTeNbHBIM MpPOTpaMMaM
BBICIIIEr0 00pa3oBaHMs — MporpaMMamM OakajaBpuara, IporpaMMaM celuaiuTeTa, IporpaMmMam
Marucrtpatypsl B PXTY um. J[.1. MenneneeBa, npuHATOrO pelieHrueM YdeHoro cosera PXTVY
uMm. J.U. MenneneeBa or 30.10.2019, mporokon Ne 3, BBeJEHHOro B JAEWCTBUE MPHUKA30M
pexkropa PXTY um. J[.M. MenneneeBa ot 14.11.2019 Ne 646A; IlosnoxxeHust 0 BBITYCKHOU
KBAJIM(HUKAIIMOHHON paboTe Juid 00ydaromuxcs 1Mo o0pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO
oOpa3oBaHusi — TMporpamMmaMm OakajaBpuaTa, MporpaMMmaM CIEHHAIUTeTa, MporpamMMaM
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maructpatypsl B PXTY um. J[.11. MenneneeBa, npuHATOrO pemieHrueM YdeHoro cosera PXTVY
uM. .M. MengeneeBa ot 30.10.2019, npotokon Ne 3, BBEIEHHOro B JACWCTBHE IPUKA30M
pexropa PXTVY um. JI.11. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckaroTcst 00yJaromuecs, He UMEIOIINE aKaJeMHIeCKON 3a0JDKEeHHOCTH U B
0JIHOM 00beMe BhInoJHUBIIKE yaeOnbli mian nmo OOII cnenmanutera B coorBerctBrn ¢ PI'OC
BO mno cnemumansnoctn 18.05.02 Xwumuyeckass TEXHOJIOTHS MaTEpPHATIOB COBPEMEHHOMU
sHepreTuky, crnenuanuzanus Ne 3 «TexHojorus TErIOHOCUTENEH U PaJMO3KOJIOTHUS SIIEPHBIX
SHEPTreTUIECKUX yCcTaHOBOK». Jlns mpoBenenus [MIA B yHuBepcHTETE €XKETOTHO (GOPMHUPYIOTCS
rocynapcTBeHHble 3k3aMmeHanuoHHble komuccuu (I'OK) m anemnsunonHsle komuccuu. Tembl
BKP oTpaxkaror akTyanbHble IPOOJIEMBI, CBA3aHHbIE O crenuanbHoCThio 18.05.02 Xumuueckas
TEXHOJIOTHSI MaTEpPHAIIOB COBPEMEHHON »sHepretuku, cnemuanu3anus Ne 2 «TexHomorus
pasfenieHuss U MPUMEHEHUE U30TONOB». YHUBEPCUTET YTBEPKAAET MEPEYeHb TEM BBITYCKHBIX
KBATU(UKAIIMOHHBIX padoT, MpeiaraeMpix o0yJaromumcest (ganee — nepeyeHb TeM), U TIOBOJAUT
€ro 10 CBeJIeHUs OOydalolluxcsi He To3/JHee ueM 3a 6 MecsdleB J0 JaThl Hayaja
rOCyJIapCTBEHHOW UTOTOBOM aTTECTAIUU.

Tema BKP nepcoHanbHO 1t KaXK0T0 00YJarOIIETOCs YTBEPKIACTCS IPUKA30M PEKTOpa
(mpopekropa 1o yueOHOl paboTe) M0 YHUBEPCUTETY Mepe] HayaIloM MPEIAUINIOMHON TPAKTUKH.
JlaHHBIM TIpUKa30M yTBepkJaaeTcs Takxke pykoBogutens BKP. Ilepen Havamom BbIoOTHEHUS
BKP oOyuyatomuiics COBMECTHO C pPYKOBOAMTEIEM COCTABII€T HHIMBUIYalIbHBIA IUIaH
nmoAroToBku M BbloHEHUsT BKP, npenycmarpuBaromuii o4epeHOCTh U CPOKH BBITTOJTHEHUS
oTnenbHBIX yacTe paboTel. Tekct mosicHurensHol 3amucku BKP mpoepsiercs Ha nHanuuue
HEeNpaBOMEpHBIX 3auMcTBOBaHUM. [IpoBepka ocymiecTBisieTcst B coorBeTcTBUU ¢ [losioxxeHuneM o
MOPSIIKE MPOBEPKH BBIMYCKHBIX KBATU(PUKAMOHHBIX pad0T M HAyYHBIX JOKIAZ0B 00 OCHOBHBIX
pe3ynbTaTax IMOJTOTOBJIEHHBIX HAayYHO-KBaTU(DUKAIIMOHHBIX PabOT (Amccepranuii) Ha 0O0beM
3aMMCTBOBAHMSI W WX pa3MEIICHWsT B  JJEKTPOHHO-OMOmmoTeunor cucreme PXTY
uM. J[.1. MengeneeBa, npuHaATbiM pemeHueM YdeHoro coBera PXTY wum. .M. Menneneera
o1 30.10.2019, mnpotoxkonm Ne 3, BBeA€HHBIM B [€WCTBHME TmpuKazoM pekropa PXTY
um. JI.11. MengeneeBa ot 14.11.2019 Ne 646A.

3amura BKP npoBonutcs Ha OTKpbITHIX 3acenanusx ['DOK ¢ ydactueM He MeHee ABYX
Tpetel ee cocraBa. I'paduk 3ammutel BKP cocraBnsercs 1mo coriiacoBaHuio ¢ 00y4aronuMucs 1
JOBOJIMTCS JI0 CBEACHHS oOydarommxcs He mo3aHee, yeM 3a 30 mHel mo Havana padotsl ['OK.
Pesynbrater  paGotet  ['DOK  ompenmensitoTcsi  OLIGHKAMH  «OTJIMYHO»,  «XOPOILIOY,
«YIOBIIETBOPUTEIIBHO», «HEYJOBJIETBOPUTEILHO» U OOBSBISAIOTCA B TOT € JACHb MOCHe
opopMIIeHHSI B YCTaHOBIIEHHOM MOPSIKE MPOTOKOJIOB 3acefaHuil komuccuil. Ilo okoHuanuu
pabotsl mpeacenatens ' DK cocTaBiser oTyeT o nmpoaenaHHol paboTe.

Jlis oOyuaromuxcs W3 YUCla MHBAJIUIOB U JIUI C OTPAHUYECHHBIMH BO3MOXXHOCTSIMU
3n0poBbst ['MA mpoBoguTcs € ydeToM OCOOCHHOCTEH HX NCUXO(U3UUECKOTO pPa3BUTHS,
WHJMBHUIyAJIbHBIX BOBMOXHOCTEH U COCTOSIHUS 3/I0POBBSI.

[TepeueHb OLIEHOYHBIX CPEACTB BKJIOYAIOT: KOHTPOJIBHBIE BOTIPOCH M THIIOBBIE 3aaHUS
IUISL IPAKTHYECKUX 3aHSATHH, KOHTPOJIBHBIX paboT, 3a4€TOB M 9K3aMEHOB, IPUMEPHYIO TEMATUKY
pedeparoB, KypcOBBIX pabOT; HHbIE (OPMBI KOHTPOJIS, IMO3BOJIAIOLUINE OLIEHUTh CTENEHb
c(OPMHPOBAHHOCTU KOMIETEHIMH oOyyaromuxcs. OLEHOYHbIE CPEJICTBA BBIIOJIHEHBI B BHJIE
OTJENBHBIX JOKYMEHTOB, SIBIISIOLIMXCS HEOTheMiIeMol yacThio naHHoi OOIL.

l'ocynapcTBeHHass WTOroBasi arTecTalus OOydarollerocst sBiseTcss 00sA3aTeNbHOM U
OCYILIECTBIISICTCS  IIOCJI€ OCBOEHHUS TPOTpaMMBbl  CIIEHUAIUTETa B  IOJHOM  OOBEMe.
l'ocynapcTBeHHass WTOroBas arTecTallUsl BKIIOYA€T MOJATOTOBKY W 3aIIUTy BBIYCKHOM
KBAJTM(UKAIIMOHHON pabOTHI.

6. PaGouue nporpammsl AMcUMIUIMH, npakTuk u 'HA

Paboune mporpamMmbl IUCHUIUINH, NpakTUK U [MA (mepeuncinenne JUCHUIUIMH, TPAKTUK U
I'MA u3 yueGHOrO I1aHa):
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24.

25.
26.
27.

28

33

34.
35.

36.
37.
. OCHOBBI pain03KOJIOTUN
39.
40.
41.
42.
43.
44.
45.
46.
47.

38

WNHOCTpaHHBIN A3bIK

dunocodus

Hcropus

dusnyeckas KyJapTypa U CIIOPT
Marematuka

HNudopmaTuka

dusuka

OO6mrast 1 HeOpraHU4ecKas XUMUs
Opranunydeckasi XUMUS

. Ou3uyeckas XUMHUs

. [loBepXHOCTHBIE SIBJICHUS U TUCTIEPCHBIE CHUCTEMBI

. AHarmmTHYeCcKass XUMHSI

. UnxenepHas rpaduka

. Mexanuka

. DIIEKTPOTEXHUKA U MPOMBIIUICHHAS JIEKTPOHUKA

. be3ommacHoOCTE XXKHU3HENEATEIILHOCTH

. [Iporiecce! u anmapaThl XUMUYECKON TEXHOJIOTUH

. O0mas XxuMU4IecKast TEXHOJIOTHS

. CHCTEeMBI yIIPaBICHUS XUMHUKO-TEXHOJOTUUYECKIUMH TIPOIECCaMU
. OCHOBBI IepHOI PU3UKU U JO3UMETPUH

. Panmoxumus

. OM3UKO-XUMHUYECKIE METO I aHAIN3a

. TeXHOJI0rNs OCHOBHBIX MaTEPUAIOB COBPEMEHHON SHEPT€TUKHU M OCHOBBI PaIMAallMOHHON

0e30macHOCTH

MeToapl aHANWTHYECKOTO KOHTPOJII B MPOM3BOJICTBE MaTEPHAIOB COBPEMEHHOU
SHEPTETUKHU

TexHonorus TeroHocurene DY u 3ammTa OKpyKarouen cpebl

O6opynoBanue U 0OCHOBHI TpoekTupoBanust ADC

DKOHOMHUKA SJIEPHON OTpacCiIu

. HauepraTenbHas reoMeTpusi B TEXHOJIOTUM MAaTEPUAIOB COBPEMEHHON SHEPreTUKU
29.
30.
31.
32.

KBaHTOBas XuMus MaTCprajioB COBpeMeHHOfI SHEPre¢TUKU

OKOJIOTHS B TEXHOJIOTHH MaTCpHajioB COBpCMCHHOfI OHCPICTUKHU

HpaBOBeHeHI/Ie B TCXHOJIOTHUHU MAaTCPpUAIIOB COBpCMCHHOﬁ SHEPIreTUKU

OCHOBBI JPKOHOMHKH U YIIpaBJICHHUA TMPOU3BOACTBOM B TCXHOJOIMM MaTCpUajioOB
COBpeMeHHOﬁ OHCPIrCTUKU

. Teopm[ BepOHTHOCTCﬁ U MAaTCMaTHUYCCKaA CTAaTUCTHKA B TCXHOJIOTHMHM MATCPHUAJIOB

COBPEMEHHO 3HEPreTUKU

JIaGopatopHble pabOThI 10 OPraHUYECKON XUMUU

[IpoexkTupoBanue aeTalell MallMH M aNIapaToB B TEXHOJOTUH MaTepHalloB
COBPEMEHHO 3HEPreTUKU

[IpoexTrpoBaHue MPOLIECCOB U AMIapaToB XMMHUUYECKON TEXHOJIOTHUU

XUMUS paIUOHYKIUI0B U METOJIbI UX KOHIIEHTPUPOBAHUS

PaaroHykiIHuIbl B OKpYKaIOIICH cpe/e

TexHomnorus paguodapMaieBTHIeCKUX MPernapaTon

O6pamenne ¢ PAO

[IpoexTupoBaHUe PATUOXUMUYCCKUX TPOU3BOICTB

DJIEKTUBHBIC TUCIMIUTMHBI 10 (PU3HUECKON KYJIBTYPE U CIIOPTY

BBenenue B (pM3MKy B TEXHOJIOTUH MAaTEPUATIOB COBPEMEHHOM YHEPTETUKU

BBeneHne B MaTepraioOBeICHHE B TEXHOJIOTHH MaTePHAIOB COBPEMEHHOM SHEPreTUKU
WuxeHepHas ICUXOJIOTHsI B TEXHOJOTHH MAaTEPUATIOB COBPEMEHHOM SHEPTeTUKU
Pycckuii S3bIK ¥ KyJIbTypa peud B TEXHOJOTHH MaTePHAIOB COBPEMEHHOM SHEPreTHKU
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48. BelunciurenpHas MaTeEMaTHKa B TEXHOJOTUU MaTEpUaAJIOB COBPEMEHHOM 3HEPreTUKU

49. JluckpeTHas MaTeMaTUKa B TEXHOJIOTMU MaT€pUAJIOB COBPEMEHHON IHEPIETUKHU

50. OcHOBbl MEHE)KMEHTa M MAapKETHMHIa B TEXHOJIOTHUH MAaTepUalioB COBPEMEHHOU
SHEPreTUKU

51. OCHOBBl TEXHMYECKOI'O PpEryJMpOBaHUS U YIpPaBJIECHHUS KAayeCTBOM B TEXHOJIOTUU
MaTepHUaJIoB COBPEMEHHON IHEPTETUKHU

52. IlpumeHeHne paAMOHYKIUIOB B HAyKE, TEXHUKE U MEIULINHE

53. buonornyeckne 3pPeKThl HOHU3UPYIOUTNX U3ITYICHUH

54. MoaenupoBaHre XUMHUKO-TEXHOJIOTMUECKUX MPOLIECCOB B TEXHOJIOTUHM MAaTEPHUAJIOB
COBPEMEHHOM SHEPreTUKU

55. MarepuanoBeieHuEe B TEXHOJIOTHM MaTEPUAIIOB COBPEMEHHOMN SHEPreTUKH

56. YuyeOHasi mpakTHKa: MPaKTUKa MO MOJYYEHHUIO MEPBUYHBIX MPO(ecCHOHATBHBIX YMEHHM
1 HaBBIKOB

57. Ilpou3BoACTBEHHAs MPAKTHKA: HAYYHO-UCCIIE0BaTeIbCKasl padoTa

58. IIpou3BoACTBEHHAs MPAKTUKA: MPAKTHUKA MO MOIYYEHUIO IPO(ECCUOHATBHBIX YMEHUN U
oTbITa MPO(ECCUOHANBHOMN AEATEIbHOCTU

59. llpepaunoMHas mpakTHKa

60. I'ocynapcTBeHHass MTOroBasi arTecTalus - 3aliuTa BBITYCKHON KBaTU(UKAMOHHOU
paboThl, BKJIIOYAsi HOJATOTOBKY K MPOIEype 3alIUThI U MPOIEIyPY 3allUThI

61. 'paxxgaHckas 3ammMTa B Ype3BbIYAHHBIX CUTYAIIUAX

62. BBeneHne B MaTEMATUKY

63. [lepeBo HAYYHO-TEXHUYECKOW JTUTEPATYPHI

Bxomsamux B OOIl mo cneumanmbHOCcTH 18.05.02 XuMuueckas TEXHOJIOTHS MaTepUaioB
COBPEMEHHON »HepreTuku, cnenuammzanus Ne 3 «TexHosiorus TEIUIOHOCUTENIEH |
PAIMOAKOJIOTHS  SIACPHBIX JHEPIEeTHYECKUX YCTAHOBOK», BBINIOJHEHBI B BHJE OTACIIBHBIX
JIOKYMEHTOB, SIBJISIIOIIUXCA HEOThemMiieMOl yacThto nanHoi OOIIL.

7. OueHoYHbIe MAaTEPHUAJIBI
OneHouyHble MaTepuajabl 10 AWCHUIUIMHAM, npaktukam u [MA (mepeuucnenue
JTUCIUTLINH, TpakTUK U [ A u3 yue6HOTO 171aHAa):
HNHocTpaHHBIN S3BIK
®dunocodus
Uctopus
duznyeckas KyJabTypa U CIOpPT
Marematuka
HNudopmaruka
®dusuka
OO01as u HeopraHuveckasi XuMus
Oprannueckass XUMHS
. Ousnyeckass XUMUs
. [loBepXHOCTHBIE SIBJIEHUS U JUCIIEPCHBIE CUCTEMBI
. AHanUTHYeCKass XUMUs
. UnxenepHas rpaduka
. Mexanuka
. DIIEKTPOTEXHUKA U MPOMBILUIEHHAS JIEKTPOHUKA
. bezonacHOCTb )KU3HEAEATENBHOCTH
. [Iponeccel 1 anmapaTbl XMMUUYECKOW TEXHOJIOTUH
. O0mas XuMu4uecKas TEXHOJIOTHS
. CucTemMbl ynpaBieHUs] XUMUKO-TEXHOJIOTUUECKUMH MPOLECCaMu
. OCHOBBI A7IepHON (PU3UKU U TO3UMETPUU
. Papnoxumus

e e A

DO DN = = = e e e e e
— O 000 JON N B~ W —O

212



22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
32.

33.

34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51.
52.
53.
54.

55.
56.

57.
58.

59.
60.

61.
62.

DU3NKO-XUMHUYECKUE METO/IbI aHAIIN3A

TexHomorust OCHOBHBIX MAaTEpUaJOB  COBPEMEHHOM DSHEPI€TUKM M  OCHOBBI
paranuoOHHON OE30MaCHOCTH

MeTopl  aHAJIMTUYECKOIO KOHTPOJS B IPOMU3BOJACTBE MATEPHAIOB COBPEMEHHOM
SHEPreTUKU

Texnonorus teronocureneit A0V u 3amura okpysKarouen cpe/sl

O6opynoBanue 1 0CHOBbI poekTupoBanusi ADC

DKOHOMHKA SIEPHOU OTpaciu

HauepraTenbHas reoMeTpusi B TEXHOJOTUU MaTEpUaIOB COBPEMEHHOM 3HEPreTUKU
KBaHTOBass XuMus1 MaTepuagoB COBPEMEHHOU SHEPIreTUKHU

DKOJIOTUS B TEXHOJIOTUH MaTEpUaIoB COBPEMEHHOM SHEPTeTUKU

[IpaBoBeneHue B TEXHOJIOTUN MaTepUaIOB COBPEMEHHOM 3HEPTreTUKU

OCHOBBI HSKOHOMHKHM U YIIPaBJIEHHSI TPOU3BOJICTBOM B TEXHOJIOTMM MaTepHalloB
COBPEMEHHOM HEPreTUKU

Teopust BeposiTHOCTE! M MaTeMaThyeckash CTATUCTHKAa B TEXHOJIOTMH MaTepuasoB
COBPEMEHHOM SHEPreTUKU

JlabopaTopHbie pabOTHI 110 OPTAaHUYECKON XUMHUHT

[IpoexTupoBanue JfeTajell MallMH M aNmapaToB B TEXHOJOTMM MaTepuajoB
COBPEMEHHOM YHEPreTUKH

[IpoexTrpoBaHue MPOLIECCOB U aANMapaToB XMMHUECKON TEXHOIOTUI

XUMUS paiMOHYKINI0B U METOJIbl UX KOHIIEHTPUPOBAHUS

OCHOBBI paIMO3KOJIOTUU

Pagnonyknuasl B OKpyKaromien cpese

Texnonorus paguodapmaneBTHYECKUX IPENapaToB

O6pamenue ¢ PAO

[IpoexTupoBaHue pagOXUMHUYECKHX IPOU3BO/ICTB

DJeKTUBHbIE TUCLMIUIMHBI 110 (PU3HYECKON KYIbTYpPE U CIIOPTY

Beenenue B (pu3nKy B TEXHOJIOTUM MAaTEpUAIOB COBPEMEHHON 3HEPreTHKH

BBenenue B MmaTepranoBeJeHUE B TEXHOJIOT MU MaTe€pHUaioB COBPEMEHHOM SHEPreTUKU
WHnxeHepHas ICUXOJIOTHsI B TEXHOJIOITMH MaTepUaloB COBPEMEHHOM HEPreTUKU
Pycckuil S3bIK M KyJIbTypa pedr B TEXHOJIOIMHM MaTepHaIOB COBPEMEHHOM SHEpreTuku
BbruucnurenbHas MaTreMaTHKa B TEXHOJOTHH MaTEPHAIOB COBPEMEHHOMN 3HEPreTUKU
JlMcKkpeTHas MaTeMaTHKa B TEXHOJIOTUH MAaTE€PHUaIOB COBPEMEHHON SHEPTeTHKH

OCHOBBl MEHEDKMEHTa M MAapKETUHIa B TEXHOJIOTUM MaTepHalloB COBPEMEHHON
SHEPreTUKU

OCHOBBI TEXHHYECKOTO PEryJIMpPOBAHUS M YIPABICHHUS KAayeCcTBOM B TEXHOJOIMU
MaTepUaJIOB COBPEMEHHOMN 3HEPreTUKH

[IpumMeHeHre paMOHYKINI0B B HAYKE, TEXHUKE U MEIULIMHE

buonornyeckue 3pPpeKTbl HOHU3UPYIOIUX U3TyYeHUN

MojenupoBaHiue XHMHUKO-TEXHOJIOTMYECKUX IIPOLIECCOB B TEXHOJIOTUM MaTepHalloB
COBPEMEHHOM SHEpreTUKU

MarepuanoBeieHuEe B TEXHOJIOTUN MaTEPUAIOB COBPEMEHHOM HEPTE€TUKH

VYuebHasi mpakTHKa: MPAKTUKA MO MOJIYYEHHUIO MEPBUYHBIX MPOPECCHOHATIBHBIX YMEHUMN
U HaBBIKOB

[Ipoun3BoacTBEHHAs: MPAKTUKA: HAYYHO-HCCIIEI0BaTeNbCKask paboTa

[Ipoun3BoacTBEHHAs MPaKTHKA: MPAKTUKA [0 MOIYYEHUIO TPO(ECCHOHATBHBIX YMEHUN U
OTbITa NPOECCUOHATBHOM JIEATETbHOCTH

[IpennumiioMHas npakTuka

l'ocynapcTBeHHass MTOroBasi arTecTallds - 3alldTa BBIMTYCKHOW KBaJHU(pHUKAIIMOHHOMN
paboThl, BKJItOYAs! MOATOTOBKY K MPOIEIYPE 3aLIUTHI U MPOLEAYPY 3aIIHUTHI
I'paxnanckas 3amnTa B Ype3BbIYAHBIX CUTYALUAX

BBenenne B MaTeMaTHKy
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63. IlepeBo HAyUHO-TEXHUUECKON JTUTEPATYPbI

xomsamux B OOIl mo cnemunanbnoctu 18.05.02 Xumuueckas TEXHOJOTHS MaTEpUAIOB
COBpeMEHHOM sHepreTuku, Ne 3 «TexHOJOrHs TEMJIOHOCUTENIEH U PATUOIKOJIOTHS SACPHBIX
SHEPreTUYECKUX YCTAHOBOK», BBIMOJIHEHbI B BHJE OTACIBHBIX JIOKYMEHTOB, SIBIISIOIIUXCS
HeoTheMJIeMOM YacThio Januou OOII.

8. Meroanyeckue MaTepuajbl N0 AUCHUILUINHAM, IpakTuKam u A
Metonuyeckue martepuanbl IO JUCLHUIUIMHAM, npaktukam u [MA (mepeudncienue
TUCHUTUTNH, TpakTUK U [ A u3 yuebHOTO 171aHa):

WNHOCTpaHHBIN A3bIK

dunocodus

Hcropus

®dusndeckas KyIbTypa U CIOPT

MaremaTuka

Nudpopmaruka

®dusuka

OO6mrast 1 HeOpraHUYeCcKass XUMUS

9. Opranuueckasi XUMHUsI

10. ®usnyeckas XuMHUs

11. IToBepXHOCTHBIE SIBJICHUS U TUCIIEPCHBIE CUCTEMBI

12. Ananutuyeckas XUMHS

13. Hmxenepnas rpaduka

14. MexaHuka

15. DneKTpOoTEeXHUKA U TPOMBILIJIEHHAS JJIEKTPOHUKA

16. Be3omacHOCTE JKU3HEAEATEIILHOCTU

17. Ilpouecchl U anmaparbl XAMUYECKONW TEXHOJIOTHHI

18. OO6mas xumMu4eckas TEXHOJIOTHUS

19. CucreMsl yrpaBieHUs XUMUKO-TEXHOJIOIMYECKMMU MTPOLIECCAMU

20. OcHOBBI sAepHOY HUZUKU U JO3UMETPUHI

21. Pagmoxumus

22. DOU3UKO-XUMHUYECKHE METOIbI AaHAIN3A

23. TexHOJOTHs OCHOBHBIX MaTEpPUAJIOB COBPEMEHHON SHEPre€TUKU M OCHOBBI PaIUALIMOHHOMN
0€301acHOCTH

24. Metonpl aHAIMTHUYECKOTO KOHTPOJS B IPOU3BOJCTBE MaTEpPHAIOB COBPEMEHHOM
SHEPreTUKHU

25. Texuonorus temnoHocureneit A2Y u 3ammTa OKpyKarolieil cpeipl

26. OOGopynoBaHue ¥ OCHOBBI TpoekTupoBanus ADC

27. DKOHOMHKA SIEPHOM OTpaciu

28. HauepraTenbHasi F€OMETPHUS B TEXHOJIOTUU MAaTEPUATIOB COBPEMEHHOM SHEPreTUKU

29. KBaHTOBas XUMHS MaTEPUAIOB COBPEMEHHOM YHEPreTUKU

30. Dkojorus B TEXHOJIOTMH MaTEPUATIOB COBPEMEHHON SHEPTETUKHU

31. IlpaBoBeneHHE B TEXHOJIOTMU MAaTEPHAIOB COBPEMEHHOM SHEPIE€TUKU

32. OCHOBBI JKOHOMHMKHA W YOpPAaBJIEHUS MPOU3BOJCTBOM B TEXHOJOTUH MaTepHUAIOB
COBPEMEHHOM DHEPreTUKU

33. Teopuss BeposITHOCTEM M MaTeMaTH4ecKass CTaTUCTUKA B TEXHOJOTMU MaTepHaliOB
COBPEMEHHOM SHEPreTUKU

34. JlaboparopHble pabOTHI IO OPraHUYECKON XUMUU

35. IlpoektupoBaHue AeTajied MAIIMH U anmnaparoB B TEXHOJOTMM MAaTEpUaJIOB COBPEMEHHOM
SHEPTreTUKHU

36. IlpoekTrpoBaHUE MPOIIECCOB U AMMAPATOB XMMUYECKON TEXHOIOTUN

37. Xumusi paAMOHYKJINI0B U METOIbI X KOHLIEHTPUPOBAHUS

NN RO =
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38. OCHOBBI PaJMO3KOJIOTUH

39. PaanoHyKIuABI B OKpYXKaroliel cpee

40. Texnonorus paguodapManeBTHIECKUX MPErapaToB

41. Oo6pamenue c PAO

42. IlpoexTupoBaHUE PAAMOXUMHUYECKUX IPOU3BOJICTB

43. DnexkTHBHbIE AUCUUIUIMHBI IO (PU3HUECKOH KYIbTYpE U CIOPTY

44. BgeneHue B (pHU3UKY B TEXHOJOTHUH MATEPHAIOB COBPEMEHHOM YHEPTETHKU

45. BBeneHue B MaTepUaJIOBEACHUE B TEXHOJOTUN MaTEPHAIIOB COBPEMEHHOMN YHEPreTUKH

46. WmxeHepHas ICUXOJIOTUS B TEXHOJIOTMH MAaTepUaIOB COBPEMEHHON SHEPTETUKHU

47. Pycckuil S3bIK U KyJbTypa peYd B TEXHOJIOIMHM MaTEpUaIOB COBPEMEHHON YHEPIETUKU

48. BpruncnurenbHas MaTeMaTHKa B TEXHOJOTUHM MAaTEPUATIOB COBPEMEHHOU SHEPTreTUKHU

49. JluckpeTHas MaTeMaTHKa B TEXHOJOTUU MaTEPHAIIOB COBPEMEHHOM YHEPTeTHKU

50. OCHOBBI MEHEIKMEHTA U MAPKETHUHTA B TEXHOJIOTUH MAaTEpPUAJIOB COBPEMEHHON YHEPTEeTHKHU

51. OCHOBBI TEXHMUYECKOTO pErYJIMpPOBAHUS U YIPABJICHHS KAueCTBOM B TEXHOJOTUHU
MaTepuagoB COBPEMEHHON YHEPTETUKHU

52. TlpumeHeHUe palMOHYKINUIOB B HAYKE, TEXHUKE U METUIIUHE

53. buonoruueckue 3¢ (HexTbl HOHU3UPYIOLUX U3ITy4YEeHUN

54. MopenupoBaHue XHMHUKO-TEXHOJIOTHYECKUX IMPOUECCOB B TEXHOJOTHMH MATEPHAIIOB
COBPEMEHHOM HEPreTUKN

55. MarepuanoBeeHle B TEXHOJIOTUN MaTEPUAIIOB COBPEMEHHOMN YHEPTETUKHU

56. YueOHasi mpaKTHKa: MPAKTHKA MO MOJYYEHUIO NMEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUN U
HaBBIKOB

57. TlpowusBo/CTBEHHAs MPAKTHKA: HAYIHO-HUCCIIE0BATEIbCKas paboTa

58. IIpousBojCTBEHHAs MPAKTHKA: MPAKTHUKA MO TMOJIYYCHHIO NMPOQPECCHOHAIBHBIX YMEHUH M
ombITa MpoecCHOHANTBHON ACITETbHOCTH

59. IlpepmumiomHas MpakTUKa

60. TocymapcTBeHHass UTOTOBAsI aTTECTAIUS - 3alIUTA BHITYCKHON KBATM(PUKAIIMOHHON PabOTHI,
BKJIKOYAsi HOATOTOBKY K MPOLEYpPE 3AIUTHI U IPOLENYPY 3aLUThI

61. I'paxxmaHckas 3alUTa B YpE3BbIYAWHBIX CUTYaAIUAX

62. BBeneHue B MaTeMaTUKy

63. IlepeBoa HAyYHO-TEXHUYECKOU JIMTEPATYPHI

Bxomsamux B OOIl mo cneumanmbHocTH 18.05.02 XuMuueckas TEXHOJIOTHS MaTepUaioB

COBpeMEHHON sHepretuky, cneuuamu3anuss Ne 3 «Texnonorus TemnoHocuTenel

PaaMO3KOJIOTHS  SIACPHBIX SHEPreTHYECKUX YCTAHOBOK», BBIIIOJHEHBI B BHJE OTAEIIBHBIX

JIOKYMEHTOB, SIBJISIFOLIUXCA HEOTheMiIeMOH yacThio nanHoi OOIL.
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Ipunoxenus

Mampuuya komnemenyuii no npozpamme cneyuanumema 18.05.02 Xumuueckan mexnonozus mamepuaios cO8pemMeHHOu IHeP2emuKu

cneyuanusauun Ne 3 «Texnonozusa mennonocumeneil upm)umxonozu}l }mepnbtx IHepzemuiecCKux yCmanosoK»
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Wnoctpannbiil +
A3BIK
®usocodus Tt
Hcropus +
duznyeckas + +
KYJIBTYpa ¥ CIOPT
MaremaTuka + +
Hudopmarrka + +
dusnka +
O0mmas un
. [Heoprannyeckas +
5 |XuMus
<
=
5 Opranuyeckast + + + +
2 [XuMHs
2
8 |Pusmueckas xumus | T Tt
[ToBepxHOCTHBIE
SIBIICHHS 1 +
JIUCIIEPCHBIC
CHCTEMBI
AHanuTnyeckas + | +
XUMHUS
HNuxenepnas +
rpaduka
Mexanuka +
DNEKTPOTEXHUKA U
MPOMBIIILIEHHAS +
SIIEKTPOHHKA
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Be3onacuocTh
JKU3HEIESITEIEHOCT
i

IIpouecce u
armaparbl

XHMHYECKOU
TEXHOJIOTHHU

OOGimas
XUMHUYECKast
TEXHOJIOI U

Cucremsl
YTIpaBICHUS.
XHUMHKO-
TEXHOIOTNYECKUMU
poleccaMu

OCHOBHI sA€pHON
bu3uKY 1
JI03UMETPUH

Pagnoxumust

Duzuko-
XUMHYECKUE
METO/IbI aHAJIN3a

Texuomorust
OCHOBHBIX
MaTepuaioB
COBPEMEHHOMI
SHEPreTUKH U
OCHOBBI
paauanMoHHON
0€30IMacHOCTH

Merozbt
AHAJUTUYECKOr 0
KOHTpOJIS B
IIPOM3BO/ICTBE
MaTtepHaioB
COBPEMEHHOMI
SHEPIeTUKH

Texnomorus
TEIIOHOCUTENIEH
SIOY u 3amura
OKpYXarolen
cpeapl

Ob6opynoBanue u

217



OCHOBBI
TIPOEKTHPOBAHUS
ADC

DKOHOMMKA

S

HOM oTpaciu

BapI/IaTI/IBHaSI qacTb

OO0s3aTenbHbIe JUCIUTUIMHEL

Haueprarensna
51 reOMETpHs B
TEXHOJIOTMH
MaTepuaoB
COBpEMEHHOMN
PHEpPreTUKU

KBanroBas
XUMUS
MaTepHranoB
COBpEMEHHOMN
SHEpPreTUKH

Dxonorus B
TEXHOJIOT N
MaTepuaaoB
COBPEMEHHOM
SHEPreTUKH

[IpaBoBeneHue
B TEXHOJIOTHH
MaTepHaioB
COBPEMEHHOI
SHEPTeTUKH

OCHOBBI
PKOHOMMKH U
yIpaBIeHHs
[IPOM3BOICTBO
M B
TeXHOJIOI MU
MaTepHuaioB
COBPEMEHHOM
PHEPTreTUKU

Teopus
BEpPOSTHOCTEH
)38
MaTeMaTHYecKa
ST CTATHCTHKA B
TEXHOJIOT U
MaTepuaaoB
COBpEMEHHOM

SHEPreTHUKH
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JlaGopaTopHsie
[paboTHI 1Mo
OpraHUYecKOn
XUMHH

[IpoexTupoBan
ye feranen
MAIIH 1
araparos B
TEXHOJIOTMH
MaTepuaoB
COBpEMEHHOMN
PHEpreTUKU

IIpoexTupoBan
e TIPOLIECCOB U
arnmnaparoB
XUMHUYECKON
[TEXHOJIOTMH

Xumust
[PaAMOHYKIIHIIO
B 1 METOIBI UX
KOHLICHTPHPOB
aHMS

OCHOBBI
aTHOPKOJIOT UK

Panuonyknunel
B OKpYXarowen
cpene

Texnonorus
panuodapmarie
BTHYECKUX
penaparoB

ObparieHue ¢
PAO

[IpoexTupoBan
ne
PaJMOXUMHUYEC
KUX
[IPOM3BOJICTB

DJIeKTUBHAS
IMCLIMITIMHA 10
(usmueckoi
KyJIbType U
cropty
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JIMCIMIUTHHBL TIO BEIOOPY

Benenue B
¢u3uKy B
TEXHOJIOTUU
MaTepHuaioB
COBpEMEHHON
SHEPreTHKH

Beencnue B
MaTepHuaoBeie
HHE B
TEXHOJIOT U
MaTepHuagoB
COBpEMEHHON
SHEPreTHKH

NmxenepHas
IICUXOJIOTHS B
TEXHOJIOTMH
MaTepuaaoB
COBPEMEHHOH
SHEPIeTUKU

Pycckuii s3b1k
U KyIbTypa
peun B
TEXHOJIOI MU
MaTepuanoB
COBPEMEHHOI
SHEPreHUKH

BrerunciaurensH
asi MaTeMaTruKa
B TEXHOJIOTMH
MaTepuaaoB
COBPEMEHHOI
SHEPreTUKH

Huckpernas
MaTeMaryka B
TEXHOJIOIMU
MartepuaioB
COBPEMEHHOI
SHEPIeTUKH

OCHOBEBI

MEHEKMEHTA
U MapKeTHHTa
B TEXHOJIOTMH

MaTepuaaoB
COBPEMEHHOMN
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SHEPreTUKH

OCHOBBI
TEXHUYECKOrO
peryaupoBaHu
U
YIIpaBIICHUS
KauecTBa B
TEXHOJIOT U1
MaTepHuaioB
COBpEMEHHOMN
SHEPreTHKH

[Ipumenenue
PanuOHYKIHIO0
B B HayKe,
TEXHHUKE U
MEIMLIHE

Buonornyecku
e 3¢ PeKTs
HOHH3UPYIOIIN
X M3TydeHUH

MonenupoBax
ne XUMHKO-
TEXHOJIOTMYeCcK
HX TPOLIECCOB
B TEXHOJIOTHH
MaTepHaoB
COBPEMEHHOI
9HEPIeTUKU

Marepuanosen
€HHUE B
TEXHOJIOIMU
COBPEMEHHOI
SHEPIeTUKH

IIpakTuku

V4eOHast IpaKTHKa:
[PaKTHKA 110
OJTy4EHHIO
MIEPBUYHBIX
poheCCHOHATBHBI
X YMEHUI U
HaBBIKOB

IIpousBoacTBeHHas
MPaKTHKa: HAyqIHO-
HCCIIeI0BATENbCKAs
pabota
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IIpousBoacTBeHHas
MPAKTHKA!
MPAKTHKA 10
TIOTYIEHHIO
podecCHOHATBHBI
X YMEHUH U OmbITa
podecCHOHATTBHOM
JIESITEITLHOCTH

IIpennumiomuas
TPaKTHKA

I'ocynapcreennas
UTOrOBast
aTTecTalMs 3aIura
BBIITYCKHOM
KBaJIN()UKAIIMOHHO
it paboThI, BKIIFOUAsS
MOJI'OTOBKY K
NPOLEAYPE 3aLIUThI
U IIpOLENypY
3aIUThI

®DaxyJIbTaTUBbI

I'paxknanckas
3aIlUTa B
Ype3BbIYalHBIX
CHTYaIUsAX

Beenenue B
MaTeMaTHKy

IlepeBon Hay4HO-
TEXHUYECKOI
JIUTEPATYPBI
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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 № 3  «Технология теплоносителей и радиоэкология ядерных энергетических установок»  – прилагается.
	Последовательность реализации программы специалитета по годам и семестрам (включая теоретическое обучение, практики, научно-исследовательскую работу, промежуточные и государственную итоговую аттестации, каникулы) приводится в календарном учебном графи...

	- представлениями об основных этапах в истории человечества и их хронологии;
	1.3. Россия в середине XVI – XVII вв.
	2.2. Россия в XIX столетии
	2.3. Россия в начале ХХ века (1900 – 1917гг.)
	Раздел 3. От советского государства к современной России.
	3.1. Формирование и сущность советского строя (1917-1991гг.)

	Каждый Раздел программы состоит из подразделов и имеет структуру:
	 лекции (или теоретический Раздел);
	 практический Раздел (состоит из: методико-практических занятий (МПЗ) и учебно-тренировочных занятий (профессионально-прикладная физическая подготовка, ППФП);
	 контрольный Раздел (КР).
	Теоретический подраздел формирует систему научно-практических и специальных знаний, необходимых для понимания природных и социальных процессов функционирования физической культуры общества и личности, умения их адаптивного творческого использования дл...
	Методико-практические занятия предусматривают освоение основных методов и способов формирования учебных, профессиональных и жизненных умений и навыков средствами физической культуры и спорта.
	На методико-практических занятиях уделяется внимание:
	- основным проблемам спортивной тренировки;
	- влиянию физических упражнений на формирование профессиональных качеств будущего специалиста и личности занимающегося;
	- воздействию средств физического воспитания на основные физиологические системы и звенья опорно-двигательного аппарата занимающегося;
	- вопросам проведения соревнований (правила соревнований, система розыгрышей, определение победителей, оборудование и инвентарь).
	Профессионально-прикладная подготовка проводится с учетом будущей профессиональной деятельности студента.
	Учебно-тренировочные занятия базируются на широком использовании теоретических знаний и методических умений, на применении разнообразных средств физической культуры, спортивной и профессионально-прикладной физической подготовки студентов.
	Контрольный подраздел. Критерием успешности освоения учебного материала является оценка преподавателя, учитывающая регулярность посещения обязательных учебных занятий, знаний теоретического раздела программы и выполнение установленных на данный семест...
	2. В результате изучения дисциплины обучающийся по программе специалитета должен:

	Обладать следующими компетенциями:
	Знать:
	Уметь:
	Владеть:
	3. Краткое содержание дисциплины:
	4. Объем учебной дисциплины
	2. В результате изучения дисциплины обучающийся по программе специалитета должен:
	Обладать следующими компетенциями: (1)
	Аннотация рабочей программы дисциплины «Физика»
	2. В результате изучения дисциплины обучающийся по программе специалитета должен:

	Знать: (1)
	Уметь: (1)
	Владеть: (1)
	3. Краткое содержание дисциплины: (1)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен:
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (1)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (2)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (3)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (4)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (5)

	обладать следующими компетенциями:
	Знать: (2)
	2. В результате освоения  дисциплины обучающийся по программе специалитета должен:

	Раздел 1. Электрические цепи
	1.1. Основные определения, описания параметров и методов расчёта электрических цепей
	1.2. Электрические измерения и приборы
	1.3. Анализ и расчёт линейных цепей переменного тока

	Раздел 2. Электромагнитные устройства и электрические машины
	2.1. Трансформаторы
	2.2. Асинхронные машины

	Раздел 3. Основы электроники
	3.1. Элементная база современных электронных устройств
	2. В результате освоения дисциплины обучающийся по программе специалитета должен:
	2. В результате изучения дисциплины обучающийся по программе специалитета должен:
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (1)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (2)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (3)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (4)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (5)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (6)
	Обладать следующими компетенциями
	 способностью представить современную картину мира на основе целостной системы естественнонаучных и математических знаний, ориентироваться в ценностях бытия, жизни, культуры (ОК-1);
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (7)
	Обладать следующими компетенциями:
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (8)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (9)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (10)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (11)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (12)

	Знать: (3)
	Уметь: (2)
	Владеть: (2)
	3. Краткое содержание дисциплины
	2. В результате изучения дисциплины обучающийся по программе специалитета должен:
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (1)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (2)
	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (3)

	3. Краткое содержание дисциплины (1)
	Раздел 1. Основы механики
	Кинематика точки. Механическое движение. Траектория. Путь перемещение. Скорость и ускорение. Относительность движения. Типы движения в кинематике. Равномерное и равнопеременное движение. Графическое представление движение. Свободное падение тел. Равно...
	Раздел 2. Молекулярная физика
	Основные положения молекулярно-кинетической теории. Атомная гипотеза. Масса и размер молекул. Число Авогадро. Идеальный газ. Основное уравнение молекулярно-кинетической теории. Абсолютная температурная шкала. Уравнение состояния идеального газа. Изоте...
	Раздел 3. Основы термодинамики.
	Первое начало термодинамики. Внутренняя энергия. Количество теплоты. Теплоемкость вещества. Работа в термодинамике. Первое начало термодинамики. И его применение к различным процессам. Адиабатный процесс. Второе начало термодинамики. Необратимость про...
	4.  Объем учебной дисциплины
	Неметаллические материалы.
	Керамические материалы. Конструкционная, инструментальная  и техническая керамика. Неорганическое стекло. Классификация стекол по назначению и области применения. Ситаллы. Графит. Асбест. Свойства и области применения.
	Смазочные масла, пластические смазки, твердые смазочные материалы. Смазочно-охлаждающие жидкости.
	Древесные материалы.
	2. Объем учебной дисциплины
	Обладать следующими компетенциями: (2)
	4.5. Практики
	5.1. Требования к кадровому обеспечению
	Кадровое обеспечение программы специалитета соответствует требованиям ФГОС ВО:
	− реализация программы специалитета обеспечивается руководящими и научно-педагогическими работниками университета, а также лицами, привлекаемыми к реализации программы специалитета на условиях гражданско-правового договора, квалификация которых соотве...
	− доля штатных научно-педагогических работников (в приведенных к целочисленным значениям ставок) составляет – должна составлять не менее 50 процентов от общего количества научно-педагогических работников университета;
	− доля научно-педагогических работников (в приведенных к целочисленным значениям ставок), имеющих образование, соответствующее профилю преподаваемой дисциплины (модуля), в общем числе научно-педагогических работников, реализующих программу специалитет...
	− доля научно-педагогических работников (в приведенных к целочисленным значениям ставок), имеющих ученую степень (в том числе ученую степень, присвоенную за рубежом и признаваемую в Российской Федерации) и (или) ученое звание (в том числе ученое звани...
	− доля работников (в приведенных к целочисленным значениям ставок) из числа руководителей и работников организаций, деятельность которых связана с видом (видами) профессиональной деятельности, к которой готовится обучающийся, и (или) специализацией и ...
	Нормативно-методическое обеспечение текущего контроля успеваемости, промежуточной аттестации и ГИА обучающихся по ООП специалитета осуществляется в соответствии с ФГОС ВО и локальными нормативными актами университета.
	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...
	При освоении настоящей ООП специалитета изучение части дисциплин может быть заменено на онлайн-курсы, при условии, что в результате освоения онлайн-курса формируются те же компетенции (части компетенций), что и в рамках указанных дисциплин. Онлайн-кур...
	ГИА осуществляется в соответствии с требованиями Положения о порядке проведения государственной итоговой аттестации по образовательным программам высшего образования – программам бакалавриата, программам специалитета, программам магистратуры в РХТУ им...
	К ГИА допускаются обучающиеся, не имеющие академической задолженности и в полном объеме выполнившие учебный план по ООП специалитета в соответствии с ФГОС ВО по специальности 18.05.02 Химическая технология материалов современной энергетики, специализа...
	Тема ВКР персонально для каждого обучающегося утверждается приказом ректора (проректора по учебной работе) по университету перед началом преддипломной практики. Данным приказом утверждается также руководитель ВКР. Перед началом выполнения ВКР обучающи...
	Защита ВКР проводится на открытых заседаниях ГЭК с участием не менее двух третей ее состава. График защиты ВКР составляется по согласованию с обучающимися и доводится до сведения обучающихся не позднее, чем за 30 дней до начала работы ГЭК. Результаты ...
	Для обучающихся из числа инвалидов и лиц с ограниченными возможностями здоровья ГИА проводится с учетом особенностей их психофизического развития, индивидуальных возможностей и состояния здоровья.




