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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHas mnpodeccnoHalbHAsA o0pa3oBaTejlbHasi NPOrpaMMa BbICIIEr0
o0pa3oBaHus — IPOrpaMMa MOArOTOBKH 0aKaJaBpoOB (Jajiee — mporpaMmma 0akajiaBpuara,
OOIl oOakanaBpuara), peanuzyemas (eaepaibHbIM TOCYJApPCTBEHHBIM  OIOKETHBIM
0o0pa3zoBaTeNIbHBIM  YYPEXKJICHHEM  BbIcmiero  oOpaszoBanusi  «Poccuiickuii  XUMHKO-
TexHojorudyeckuii ynupepcuter umenu J.J. MenneneeBa» B COOTBETCTBUM C (hefepaibHbIM
rocy/lapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BbICUIET0 00pa3zoBaHusi — OakajgaBpHar IO
HanpasieHuto noarotoBku 18.03.01 Xumuueckasi TexHosorus, npopmwib «TexHonmorus
OPraHMYeCKUX BelIeCTB, XMMHKO-(papMaleBTHYECKHUX MpPenaparoB M KOCMETHYECKHX
CpPeaCTB», TMpEACTaBiIseT COO0OW KOMIUIEKC OCHOBHBIX XapaKTEpUCTUK oOpa3oBaHUS U
OpraHU3al[MOHHO-TIEJaTOTMUECKUX YCIOBUM, KOTOPBIM NpPEICTaBI€H B BHJIE y4e€OHOro IUIaHa,
KaJleHAapHoro yueOHoro rpaduka, padouux Nmporpamm AUCHUIUIMH (MOJyJel), OUEHOYHBIX U
METOJMYECKUX MaTepuaioB, pabouell MporpaMMmbl BOCIHUTAHUS, KaJE€HAAPHOTO IIJIaHa
BOCITUTATENbHOM paboThl, (hOpM aTTECTALUU.

1.2 HopmaTuBHBIe JOKYMEHTHI [1JIsi pPa3pa0oTKM NporpaMmbl OakajaBpuaTa 1o
HANPAaBJIEHUIO OATOTOBKHU COCTABJISIOT:

- ®enepanbhblil 3aK0oH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

— [Ipukaz MwunoOpHayku Poccum ot 07.08.2020 r. Ne 922 «O06 yrBepkaeHuu
(dbeneparTbHOTO TOCYIApCTBEHHOTO O0pa30BaTENbHOTO CTaHIApTa BBICHIETO OOpa30OBaHHUS —
OakanaBpuaTr 1o HampasiaeHuio noarotoBku 18.03.01 Xumuueckass TexHoJiorusi (nanee —
®I'OC BO — 6akanaBpuar o HanpasieHuio moarotoBky 18.03.01 Xumuyeckasi TeXHOJI0THs1);

— [Ipukaz MunoOpnayku Poccum ot 05.04.2017 Ne 301 «OO6 yrBepxkaeHUn
[lopsinka ~ opraHu3anuu M OCYUIECTBJIEHHS  0Opa30oBaTENbHOM  JEATENBHOCTH IO
oOpa3oBaTelIbHBIM IpPOrpaMMaM BBICIIEr0 00pa3oBaHuMs — MporpamMmam OakajiaBpuara,
[porpaMMam CIieuaIuTeTa, IporpaMmmMmaM MarucTpaTypb».

- [Ipodeccuonanbubiii  cranpapr  40.011  «Cneummanuer  1mo  HayyHoO-
HCCIIEIOBATENIbCKUM U OIBITHO-KOHCTPYKTOPCKUM pa3padOTKaM», YTBEPKACHHBIH MPUKA30M
MunucrtepcTBa Tpyaa U couuanbHOM 3amuThl Poccuiickoir ®enepanuu ot 04.03.2014 r.
Ne 121m;

— Ilpukaz MunucrepctBa oOpazoBanust u Hayku PD ot 23.08.2017 Ne 816 «OO0
yrBepkeHnH [lopsinka MpUMEHEHHsI OpraHU3alusIMHU, OCYHIECTBISIONIMMU 00pa30BaTEIbHYIO
NeSITeIbHOCTh, 3JEKTPOHHOTO O0Y4eHHs, JUCTAHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH IpU
peaninzanuu  0oOpa3oBaTENbHBIX MporpaMm» [DJeKTpoHHBIM pecypc]. Pexum gocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nara obpamenus: 31.05.2021 r.).

— Ilpuka3 MunucrtepcTBa Hayku U Bbicuiero oOpa3zoBanusi Poccuiickoit ®exepanum,
MunuctepctBa mnpocsemieHusi Poccuiickoit ®enepaunu ot 05.08.2020 Ne 885/390 «O
MPAaKTUYECKOW TOJrOTOBKE oOOydarommxcs» [DneKTpoHHbIM pecypc]. Pexum nmocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&link id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata oOpamenus: 31.05.2021 r.);

— [lonoxenne o006 opraHu3anuu ¥ UCHOJIb30BAHUM JJIEKTPOHHOTO OOyuYeHUs H
JTUCTAaHLIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOIHH MpHU peaau3aluuy 00pa30BaTENbHBIX MPOrPaMM
B (enepaibHOM TOCYIapCTBEHHOM OIOKETHOM 00pa30BaTeIbHOM YUPEXKJIEHUU BBICIIETO
oOpazoBanus «Poccuiickuil XMMHKO-TeXHOIOrnueckuil yuusepcuteT umenu .M. Menneneenay,
npuHsATtoe pemenneM YyeHoro coseta PXTY wum. .M. Menneneea ot 27 mapra 2020 r.,
npotokosl Ne 9, BBeneHHoe B jnercrBue npukasom pexkropa PXTY um. J[M. Menneneera
or27mapra 2020 r. Ne 29 OJl [Onexrponusii pecypc]. Pexum  gocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EOiDOT_2.pdf nara
oOpatenus: 31.05.2021 r.);




- [TonoxeHnne o NPaKTHUUECKON MOArOTOBKE oOOyyarommxcs B (QenepalbHOM
TOCyJapCTBEHHOM  OIO/DKETHOM 00pa30BaTENbHOM  YYPESKICHHH BBICHIETO OOpa3OBaHHS
«Poccuiicknii XMMUKO-TEXHOJOTNYeCcKuil yHuBepcuteT umenu /(.M. Menneneesa», npuHsroe
pemenueM Yuenoro coeta PXTY wum. JI.U. MengeneeBa ot 25.11.2020, mpotoxon Ne 4,
BBeJICHO B JieiicTBue npuka3zoM pekropa PXTY um. J.U. Menneneesa ot 26.11.2020 Ne 117 O]
[DneKTpOHHBII pecypc]. Pexum JocTyna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie prakt podgotovka 2.pdf
nara obpamenus: 31.05.2021 r.).

[Ipy OCBOGHMM IUCHMIUIMH W TPAKTHK CTYAEHTHl JIOJDKHBI  HCIOJIB30BaTh
nH(popMalMOHHbIE U HH(OPMALMOHHO-00Pa30BaTEIbHbIE PECYPCHl CIEIYIOIIUX IMOPTAIOB U
CalTOB:

— Cucrema d¢denepanbHbIX 00pa3oBaTeIbHBIX MOpPTAIOB. (CHcCTEeMa  OTKPBITOTO
obpazoBanusi. Koncamruaroserii mneatp MOC OO P® [DnekrponHbiii pecypc] — Pexum
noctyna: http:// www.openedu.ru/ (mata oopamenus: 31.05.2021 r.).

— Mudopmarnmonnas cucrema «ExanHoe 0KHO J0CTymna K 00pa30BaTEbHBIM PECypcam.
URL: http://window.edu.ru/ (gara o6pamenus: 31.05.2021 r.).

— ®3IIO: cootBerctBue TtpedoBanusaM DPI'OC [Dnextponsbiit pecypc] — Pexum
noctyna: http://fepo.i-exam.ru/ (mara o6pamenns: 31.05.2021 r.).

1.3 O0mas xapakTepuCcTHKA POrpaMMbl 0akajiaBpuara

Heaso mporpaMMsbl GakajaBpuaTa SBISETCS CO3/aHUE U OOYJarOIIUXCs yCIOBHA
I TprOOpeTeHUs] HEOOXOTMMOTO Uil OCYHIECTBICHHS TNPO(ECCHOHAIBHOW NesTeIbHOCTH
YPOBHS 3HAHW, YMEHHH, HAaBBIKOB, OIIBITA JESATEIHHOCTH U MOJTOTOBKH K 3aIIUTE BBITYCKHOM
KBaJIN(DUKALIMOHHOM pabOTHL

[Tonyyenue oOpa3oBaHus MO 0OpPa30BATEIBHONW MPOTPAMME BBICIIETO OOpa30BaHUS —
nporpamme OakanaBpuaTa JOIYCKAaeTCs TOJBKO B 00pa30BaTENbHOW OpraHW3alMd BBICIIETO
00pa3zoBaHus U HAYYHOM OpraHU3aluy (Janee — OpraHu3aIms).

OO6yuenue 1Mo 00pa30BaTENBHONW MPOTpaMME BBICHIETO OOpa30BaHUA — MPOTPaMMeE
OakanaBpuaTa B 00pa30BaTEIbHOW OpPraHU3allud OCYIIECTBISAECTCS B OYHOU (popme 0OydeHUsI.
O6beM mnporpammbl OakanaBpuaTa cocrtaBiseT 240 3aueTHBIX eAMHUIl (Jajee — 3.€.) BHE
3aBHCUMOCTH OT (hOpMBI OOYUEHUsI, TPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHI, peaTn3allum
nporpamMMmbl  OakajgaBpuaTa C HCIIOJB30BAaHHEM CETeBOM (OPMBI, peanu3ald MpOTPaMMBbI
OakayaBpuaTa 10 UHAMBUAYAJILHOMY y4eOHOMY IJIaHy.

Cpok nonydenus oOpa3oBaHus 0 MporpaMMe OakagaBpuara B OUYHOU GopMme 00ydeHus,
BKJIIOYAss KAaHUKYJBI, MPEJOCTaBISIEMbIE IIOCIE TMPOXOXKICHUS TOCYIApCTBEHHOH HWTOTOBOM
arTecTanuu, cocranisier 4 roaa. [Ipu oOydeHnH MO WHAMBHIYATEHOMY TUTAHY WHBAJIUIOB U JIHII
¢ OB3 cpok oOyueHust MOKET ObITh YBEITMYEH 110 MX 3asBJICHUIO HE Oosiee ueM Ha 1 roj.

IIpu peanuzanum nporpamMMbl OakanaBpuata OpraHuzanus BIpaBe PUMEHSTH
AIIEKTPOHHOE 00yYEHHUE, TMCTAHIIMOHHBIE 00pa30BaTEeIbHBIC TEXHOJIOT HH.

Peanmzanus nporpaMMbl GakanaBpuara ¢ MPUMEHEHHEM HUCKIIOYUTEIBHO JIEKTPOHHOTO
o0y4eHHs, IUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN HE JJOMYCKACTCS.

DNEeKTpOHHOE 00yUeHHE, TUCTaHIIMOHHBIE 00pPa30BaTEbHBIC TEXHOJIOTUH, TPUMEHIEMbIE
npu oOydeHnn wHBaMHIOB U jui ¢ OB3, HOKHBI IpeaycMaTpuBaTh BO3MOXKHOCTH IpHEMa-
nepeaayn HHGOPMaIK B TOMMYCTUMBIX [T HUX (opMax.

Pearmzanmss  mporpammbel  OakanmaBpuata — ocymiectBisiercs — OpraHusanmueidl  kak
CaMOCTOSITEIIEHO, TaK M TIOCPEIICTBOM CETEBOM (POPMEI.

OOpazoBarenpHas ACATENBHOCTh IO TporpamMme OakaliaBpuara OCYIIECTBIAECTCS Ha
roCyJlapcTBEHHOM si3bike Poccuiickoit denepanuu, €CiId WHOE HE ONPEACNICHO JIOKAJIbHBIM
HOPMaTHBHBIM aKTOM OpPraHHU3aINH.

Crpykrypa mnporpammbl OakanaBpuarta (oOsi3aTesibHas 4YacTh; 4acTh, (GopMupyemas
y4acTHUKaMH 00pa3oBaTeIbHBIX OTHOLIEHUH; aKyabTaTUBBI) — U3 cooTBeTcTBYIOIIEro ®I'OC.

[Iporpamma GakanaBpuara COCTOUT U3 CIAEAYIOMINX OJIOKOB:



- biok 1 «/lucuumuael (MOTyn)»;
- bnok 2 «IIpakTukay;
- bnok 3 «I"ocynapcTBeHHasi HTOTOBasi aTTECTALUS.

CTpykTypa nporpaMmbl 6aKajaBpuara

CrpykTypa nporpamMmsl 6akajiaBpuaTa O6beM mporpaMMbl 6akaaBpuaTa
U ee OJIOKOB B 3a4ETHBIX €IUHUALIAX
biok 1 JlcuumiuHel (MOIYIIN) He MeHee 180
biok 2 IIpakTuka He MeHee 15
biok 3 ['ocynapcTBeHHass HTOTOBAsI ATTECTALMS He MeHee 6
O6beM porpamMmbl OakajiaBprara 240

[Iporpamma OakanaBpuara HODKHA OOECIEYMBATH pPEATU3AUI0 JUCIUIUIHH (MOTyJei)
no ¢unocopuun, uctopun (ucropun Poccuun, BceoOliel HCTOpUHM), MHOCTPAHHOMY SI3BIKY,
0€30MacCHOCTH KU3HEACATENIbHOCTH B paMKax bioka 1 «lucuuniausel (MOLyn)».

[Iporpamma OakanaBpuara JIOJDKHA OOECHEYMBATH PEATH3ALNI0 AUCIUILUIMH (MOyJeH)
10 pU3NYECKON KYJIbTYPE U CIIOPTY:

B 00beMe He MeHee 2 3.e. B pamkax bioka 1 «{ucuuniauasl (MO )»;

B 00beMe HEe MeHee 328 akaJeMUYECKUX YacOB, KOTOPBIC SBIISIOTCS 00sS3aTEIILHBIMU ISt
OCBOCHHS, HE NEPEBOJATCS B 3.€. M HE BKIIOYAIOTCA B 00bEM IporpaMMmbl OakajiaBpuaTa, B
pamMKax 3J€KTUBHBIX JUCHMIUIMH (MOIYNel) B O4HOM opme 00yUueHUs.

JucuumiuHel (MOIyau) 1Mo (U3NYECKON KYNbTYpE W CHOPTY pEalu3yrOTCs B MOPSJKE,
ycraHoBiieHHOM Opranusanueil. [[ns uaBanunos u jgun ¢ OB3 OpraHuszanusi ycTaHaBJIMBaeT
0COOBIH TOPSIIOK OCBOEHUS TUCLMIUIMH (Moayied) mo (u3M4eckod KylnbType U CIOPTY C
Y4€TOM COCTOSIHUS X 3JJOPOBbSI.

B buok 2 «IIpakTuka» BXoaat yueOHast U MPOU3BOJICTBEHHAS IPAKTUKHU.

Tunel yueOHON MPaKTUKU:

03HAaKOMUTEIIbHAs IPAKTHKA;

TEXHOJIOTH4ecKasi (IIPOEKTHO-TEXHOJOTUYECKasl) MPAKTUKA;

SKCIUTyaTal[MOHHAsSI IPAKTUKA;

Hay4yHO-HcCCJenoBaTenbckasi paboTa (MOJNydyeHHE TEPBUYHBIX HABBIKOB  HAy4YHO-
HCCIIEI0BATENILCKOU padoThI).

Turbl TPOU3BOACTBEHHOM MPAKTUKH:

TEXHOJIOTH4ecKasi (IIPOEKTHO-TEXHOJOTUYECKasl) MPAKTUKA;

SKCIUTyaTal[MOHHASI TPAKTHKA;

Hay4YHO-MCCIEI0BaTeIbCKas padboTa.

Opranu3zanus:

BBIOMPAET OJIMH WM HECKOJIBKO THUIOB Y4€OHOM NPAaKTUKKU U OJIUH WM HECKOJBKO THIIOB
ITPOU3BO/ICTBEHHOMN IIPaKTUKH;

BIIpAaBE YCTAHOBUTH JIOMOJHUTENIbHBIN TUI (TUIIBI) Y4eOHOU U (MJIM) MPOU3BOICTBEHHOM
MIPAKTHK;

YCTaHaBIMBAET 00BEMBI MPAKTUK KAXKJOTO TUIA.

B brnok 3 «['ocymapcTBeHHas UTOTOBasi aTTECTAlMsD» BXOJUT MOJArOTOBKA K IpPOLEAYpe
3alUTHI U 3aLIUTa BHITYCKHOW KBaJIM(PUKAIIMOHHON pabOTHI.

I[Ipu pazpaboTke mporpamMmbl OakamaBpuata oOydaromeMycsi o0OecreunBaeTCs
BO3MOHOCTb OCBOEHHMSI JIEKTUBHBIX IUCHUIUIMH (MOAIYJel) U (aKyJbTaTUBHBIX JUCIHUILINH
(Mopnyneit). d@akyapTaTUBHBIE JUCLMIUIMHBI (MOAYJIHM) HE BKIIOYAIOTCS B 00BEM MpOrpamMMbl
OakanaBpuara.

B pamkax mnporpamMmbl OakaiaBpuaTa BBIAEISIOTCS 00s3aTellbHas 4acTb M 4acTh,
¢dbopmupyemasi yuacTHUKaMU 00pa30BaTEJIbHBIX OTHOIICHU.




K o06s3aTenbHOM yacTu mporpaMMbl OakajgaBpHaT OTHOCSTCS JUCUUIUIMHBI (MOAYIH) U
MpakTUKU, obecrneunBarone GopMHpOBaHUE  OOMIETPO(HECCUOHATBHBIX  KOMIIETEHITUH,
onpeznenseMbix @I'OC BO.

JcuumiuHel (MOIY/IM) U MPaKTUKU, obecrieunBaroniue GopMupoBaHue YHUBEPCAIBHbIX
koMmrereHiuii, omnpenensembix ®I'OC BO, a Ttakke mnpodeccruoHaNbHBIX KOMIIETEHIUH,
ONpEeNIeMbIX OpPraHu3alueld CaMOCTOSTEIbHO, MOTYT BKIIIOYAThCS B 0O0SA3aTEIbHYIO 4YacTh
nporpaMmMbl OakanaBpuara U (WIM) B 4acTb, (OPMUPYEMYIO yYaCTHHUKAMHU 0Opaz0BaTEIbHBIX
OTHOILIEHHUH.

O6bem o0s3aTeNnbHON YacTH 0e3 ydyeTa o0bemMa rocy1apCTBEHHOW UTOTOBOM aTTECTAI[UN
JIOJIKEH COCTaBIISATh HEe MeHee 60 MpoleHToB 00111ero 0o6beMa mporpaMmbl OakagaBpHara.

Opranuzanys J0JKHA MPeloCTaBisITh HHBaIMAaM U jaunam ¢ OB3 (o ux 3asBieHHIo)
BO3MOXKHOCTh OOydYeHHsI MO TMporpaMMe OakajaBpuara, YJYUTHIBAIONMIEH OCOOCHHOCTH UX
NCUX0(U3UUECKOTO pPa3BUTHUS, HHAWBHUIYaIbHBIX BO3MOXKHOCTEM M HpH HEOOXOIUMOCTH,
ofOecrieunBarolel KOPPEKLHI0O HapyIIEHUH pa3BUTUS U COLMAIBHYIO aJalTalyi0 yKa3aHHBIX
T

Peanu3zanus yactu (yacreil) mporpaMmbl OakajgaBpuara U MPOBEIEHUE FOCYAapCTBEHHOM
UTOTOBOM aTTecTallid, B paMKaX KOTOPOH (KOTOPBIX) O OOy4aromerocsi TOBOJAATCS CBEACHUS
OTPAaHWYEHHOTO JIOCTyNna W (WiM) B YYEOHBIX IIEJSIX HCIOJIB3YIOTCS CEKPETHBIE OO0pa3Ilbl
BOOPY)KEHHUSI, BOCHHOW TEXHUKHU, HUX KOMIUIEKTYIOIUE U3JENIUs, HE JIOIMYCKalTCsS C
MIPUMEHEHHEM JIEKTPOHHOIO 00yUeHusl, AMCTAaHLHOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH.

1.4 TpeGoBaHus K MoCTyNnarIEeMy

TpeboBaHus K IOCTYMAIOUIEMY OIpPENENAOTCA (eaepaabHbIM 3aKOHOAATEILCTBOM B
obnactu oOpas3oBanusi, B ToM uyucie [lopsnkoM npuema Ha oOydueHHE MO 0Opa30BaTEIbHBIM
nporpaMmaM BBICHIETO 00pa3oBaHHMsS — IpOrpaMMaM OakajgaBpuaTa Ha COOTBETCTBYIOIIHUN
y4eOHBI ro.

2 XAPAKTEPUCTUKA TPO®ECCHOHAJIbHOM JESATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBLHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 O6nacte npodeccHOHATBbHOM JeATENbHOCTH U cdepa mpodeccuoHaTbHOM
NESTETHFHOCTH BBITYCKHUKOB, ocBouBIINX OOII 6akanaBpuaTa, BKIIOYAECT:

26 XHUMHUYECKOE, XMMHUKO-TEXHOJOTUYECKOE IMPOU3BOJCTBO (B cdepax: MpPOU3BOJCTBA
HEOPraHMYECKUX BEIIECTB; MPOU3BOJCTBA IMPOJYKTOB OCHOBHOI'O M TOHKOIO OPraHMYECKOIro
CUHTE3a; IPOU3BOJCTBA MPOJYKTOB MepepaboTKu HepTH, raza U TBEPAOro TOIIUBA;
IIPOM3BOJICTBA MOJIMMEPHBIX MAaTEpUANIOB, JaKOB M KPacoK; MPOU3BOACTBA 3HEPTrOHACHIIIEHHbBIX
MaTepuaoB; MPOU3BOJACTBA JICKAPCTBEHHBIX IMPENapaToB; MPOU3BOACTBA CTPOUTENbHBIX
MaTepuajgoB,  CTEKIa,  CTEKJIOKPUCTAJUIMYECKUX  MaTepuaioB,  (QYHKIHOHAJIbHOM U
KOHCTPYKLIMOHHOW KEpPaMUKH Pa3IMYHOTO Ha3HAYECHUS; IPOU3BOACTBA XUMUYECKUX HCTOUHUKOB
TOKa; MPOU3BOJACTBA  3ALUTHO-IACKOPATHUBHBIX  IMOKPBITUH; TMPOM3BOJACTBA  DJIEMEHTOB
AJIEKTPOHHOW amnmapaTypbl ¥ MOHOKPUCTAJJIOB; MIPOU3BO/ICTBA KOMIIO3UIIMOHHBIX MAaTEPHAIIOB U
HAaHOKOMIIO3UTOB, HAHOBOJIOKHUCTBIX, HAHOCTPYKTYPUPOBAHHBIX U HAHOMATEPHAJIOB Pa3IMYHON
XUMHUYECKON IPUPO/JIbl; IPOU3BOJICTBA PEAKHUX U PEAKO3EMEIbHBIX 3JIEMEHTOB);

40 CxBo3Hble BUAbI MPO(ecCHOHATBHON EATEIbHOCTH B MPOMBIIIIEHHOCTH (B cdepe
OpraHu3alyy U MPOBEACHUS HAayYHO-HCCIIEI0BATEIbCKUX U OIBITHO-KOHCTPYKTOPCKHUX paldoT B
00JacTH XMMUYECKOT0 U XUMHUKO-TEXHOJIOTUYECKOTO MPOU3BOICTBA).

2.2 Tunsl 3ama4 U 3a7a4d NpOoPECCHOHATBHON JESITENbHOCTH, K KOTOPBIM TOTOBSITCS
BBIITYCKHUKH B paMkax ocBoenus OOII 6akanaBpuara:

- Hay4YHO-HCCJIEI0BATEIbCKUN;

- TEXHOJIOTHYCCKHUM;

- OpPraHu3alMOHHO-YIIPABIECHYECKU;

- IPOEKTHBIN.



2.3 OObektamu MPOGECCHOHATHPHOU JEATEIHHOCTA BBITYCKHUKOB, OocBouBIINX OOII
OakanaBpuaTa, WM 00J1aCThIO (001aCTIMMU) 3HAHUS SBJISIIOTCS:

O6bekTaMu Mpo(hecCHOHATEHON JESATEIHPHOCTH BBITYCKHUKOB, OCBOMBIIHMX MPOTPaAMMYy
OakanaBpuaTta, sIBJISIOTCS:

XMMHMYECKHE BEUIECTBA M CBHIPHEBbIE MaTepHalibl Ul MPOMBIIIJIEHHOIO MPOU3BOJICTBA
XUMUYECKOH ITPOTYKLINH;

METO/1bI U TPUOOPHI OIPEIETCHHS COCTaBa U CBOWCTB BELIECTB U MATEPHAJIOB;

00opy/I0OBaHKE, TEXHOJIOTMYECKUE MPOIECCHl M MPOMBIIUIEHHBIE CUCTEMBI IOJIyYEHUS
BEIIECTB, MaTEpUAJIOB, U3JEJIMNA, a TaKKe METOJbl M CpEACTBA JIMAarHOCTUKU U KOHTPOJIS
TEXHUYECKOTO COCTOSIHMSI TEXHOJIOTMYECKOTO OO0OpYyAOBaHMS, CpEeACTBAa aBTOMAaTH3alUM U
yIOpaBIEHUS TEXHOJOTMYECKHMHU IPOLECCAMM, METOJbl W CpPEICTBAa OLEHKU COCTOSTHUS
OKpPY’KaIoIllel CpeJibl U 3alllUThl €€ OT BIUSHUS MPOMBILUIEHHOTO IPOU3BOACTBA.

3 CTPYKTYPA ITIPOI'PAMMbI BAKAJIABPUATA

Conepxxanrie W opraHuzanus oOpazoBareiabHOTO Tipomecca mpu peanusanun OOIl
BBICIIIETO O0Opa3oBaHusi — OakanaBpuaT mo HampapieHuio nmoArotoBku 18.03.01 Xumuueckasn
TeXHOJIOT Ul PErJIaMEHTHPYETCS:

—y4eOHBIM TIJIaHOM;

—KaJeH/IapHbIM y4eOHbBIM I'padruKoM;

—pabourMu nporpaMMaMu AUCHHUILIINH (MOayel);

—pabounMHy IporpaMMaMu IPAKTHK;

—IIPOrpaMMOM rOCYTapCTBEHHOW UTOTOBOM aTTECTallUU;

—(hOoH/IaMU OLICHOYHBIX CPEJICTB;

—METOIMYECKUMH YKa3aHUsIMU 110 cooTBeTcTBYIoLEeH OOII;

—paboueit mporpaMmMoil BOCIIUTaHUS;

—KaJIeH/IapHBIM IIJIJAHOM BOCIUTATEIbHOU PabOTHI.

3.1 YueOHbIii nJ1aH

VYueOnpii man OOIl OGakanaBpuata BKIIIOYAET MEpPEUeHb ITUCIUIUIMH (Monyiei),
MIPAKTUK, aTTECTAMOHHBIX MCIBITAHUM NIPOMEKYTOUYHOM U TOCYAAPCTBEHHOM HWTOTOBOM
aTTecTaluu OOy4aroluXcs, IPYyruX BUJOB y4yeOHOM AESITEIbHOCTU C yKa3aHHEM HX o0bema B
3aUeTHBIX €JUHMIAX, IIOCIEJOBATEIbHOCTY M paclpeieseHus] 10 mepuojaM OOydeHUs;
BbIEIISIETCS 00bEM KOHTAKTHON paboThl 0Oyyaromuxcs ¢ npemnojaBaTesneM (1Mo BujaaM yueOHbIX
3aHATUIM) M CaMOCTOSTEIbHOM pPabOThl OOYyYaIOIIMXCS B aKaJeMHUYECKUX (aCTPOHOMUYECKHUX)
yacax. i1 KaxJ0¥M NUCUUIUIMHBI (MOIYJs) U MPAKTUKU yKa3bIiBaeTcsl (hopMa MpOMEKYTOUHON
aTTECTAI[UU OOYJArOIINXCS.

VY4eOHbIi M1aH NPECTABIEH B IPUIIOKEHUU.

3.2 Kanenaapublii yueOHbIi rpaguk

ITocnenoBaTenbHOCTh peaaM3alliU MPOrpaMMbl OakajlaBpuara IO roJaM M CeMecTpaM
(BkIIO4asi TeopeTudyeckoe OOydeHHe, MPAKTHUKH, MPOMEXKYTOUYHbIE U TOCYIApCTBEHHYIO
UTOTOBYIO aTTECTAllH, KAHUKYJIbl) IPUBOIUTCS B KaJICHJAPHOM y4eOHOM rpaduke.

Kanennaphsiii yueOHbI rpaduk npeacTaBieH B IPUIOKEHUU.

3.3 Paboume mporpamMmMbl JUCUMILIIUH (MOIYJIei)
B OOIl O6akanaBpuata B MPWIOKEHUM MPEICTABICHbI BCE pabouyMe MPOrpaMMbl
JTUCITUTIINH (MOTyJIeH).

3.4 Paboune nporpaMMsbl PaKTHK
OOII 6akanaBpuaTa npeaycMaTpUBaeT JTOCTaTOYHbIN i1 (pOpMHUpPOBAHUS, 3aKpPEIICHUS
Y Pa3BUTHS MPAKTHYECKUX HABBIKOB M KOMITETCHIIMH 00beM MpakTHKH. [IpakTika mpeacTaBiser



co0oil BUJ y4uyeOHBIX 3aHATHUN, HEMOCPEICTBEHHO OPHEHTHPOBAHHBIX Ha MNpo(deccHOHaTBHO-
MIPaKTUYECKYI0 MOJArOTOBKY oOyuwatomuxcs. IlpakTtuka 3akperuiser 3HaHUS W YMEHWS,
npuobperaeMple  OOYYarOIIMMKCS B pE3yJIbTaT€ OCBOCHHUS TEOPETUYECKUX  KYpPCOB,
BbIpa0aThIBa€T MPAKTHUUECKUE HAaBBIKU U CIOCOOCTBYET KOMIUIEKCHOMY (POPMHUpPOBAHHUIO
YHUBEpPCAJIbHBIX, 0011eNPO(hecCHOHATIBHBIX, TPO(ECCHOHATBHBIX KOMIIETEHIINN 00yJaronmxcs.
[IporpaMMbl IPaKTUK NPUBEICHBI B IPUIIOKEHUH.

[Tpu peanmmzanuu OOII GakanaBpuara mpeaycMaTpUBAIOTCS CIEIYIONINE BUJIBI TIPAKTHK:

— y4yeOHasi;

— IIPOU3BOJCTBEHHAS.

3.4.1 YyeOHasa npakTuKa

Tun npakTUKU: 03HAKOMUTEIIbHASL.

3ajayeil MpPakTUKH SBJISETCS IMOJIyY€HUE MEPBUYHBIX MPO(GECCHOHAIBHBIX YMEHUH U
HaBbIKOB, B TOM YHCJ€ TNEPBUYHBIX YMEHUH U HAaBBIKOB HAyYHO-UCCIIEI0BATEIIbCKON
nesirenpHocTH. Ilpaktuka ocymectsiusiercss B OBPABOBATEJIBHOM OPIAHUBALIMU na
Kadenpax xumMum W TEXHOJOTMM OPraHMYECKOTO CHUHTE3a, XUMHHM M  TEXHOJIOTUU
OMOMEIUIIMHCKUX TPEernapaTroB, TEXHOJOTUU XUMHKO-(papMaleBTUYECKMX M KOCMETHYECKHX
CPEICTB, IKCHEPTU3bl B JIONMMHI- U HAPKOKOHTposie. PyKOBOACTBO MpPakTUKON OCYIIECTBIISIOT
MpernoJaBaTeId  YKa3aHHbIX BbIlle Kadeap, TEXHUYECKYIO TIOJJIEPKKY OCYIIECTBISIOT
MHXEHEPHO-TEXHUUYECKUN NepCoHal 10 y4eOHOMY IMPOLIECCy.

3.4.2 [Ipon3BoACTBeHHAS] IPAKTHKA

Tun npakTUKK: TEXHOJOTHYecKas (IPOEKTHO-TEXHOJIOTUYECKas).

3anadeil MPaKTUKKU SBJISETCS MPAKTUYECKOE 3aKpPEIUICHUE U YIIyOJIeHHE MOJIYYEHHBIX B
YHUBEPCUTETE 3HAHUW IO BOIPOCAM  MWCIIOJb30BaHUS  BBIYUCIUTENIBHOW  TEXHHUKH,
MH(OPMALIMOHHBIX TEXHOJIOTUN U CUCTEM, IPUMEHSAEMbIX Ha MPEANPUATHIX U B OpraHU3alusiXx,
M3Y4Y€HHE MATEMaTU4YeCKOro, MPOrpaMMHOIO, allapaTHOro ¥ MHGOPMAMOHHOTO 00ecnedyeHus
YOPABJISIOMMX CHUCTEM pA3JIMYHOTO YPOBHS W HA3HAYEHUS, A TaKXKE IOJyYEHUE OIbITa
npodeCCHOHANBHON  JIeATETLHOCTH, NpHUOOpeTeHHe oO0ydyaeMbIM OIBITA B HCCICIOBAHUH
aKTyaJlbHOM MIPUKIIATHON IPOGIIEMBI. [IpakTuka OCYILIECTBIISAETCS B PXTY
uM. /.. MennieneeBa u (Uiau) Ha MNPEANPUATUSX, C KOTOPHIMH 3aKJIIOUYEHbI JOTOBOPHI O
MIPAKTHUYECKOU MOArOTOBKE.

[IpakTika MPOBOAUTCS B OJHOM M3 TMOJpPA3AEICHUN HAa3BaHHBIX HPEINPUITHH WU
OpraHu3anyii, B YUCJIO KOTOPBIX MOTYT BXOJHUTh: OTAENbl WH(OPMALMOHHBIX TEXHOJOTHH U
nnopmaruzamuu; [T-texnonoruit; apromaruzanuu; otaeiasl ACYII u ACY TII; unxenepHbie
LHEHTpbl HHGOPMALMOHHBIX TEXHOJOIHH; BBIYMCIUTENbHbBIE U HAyYHO-HCCIIEIOBATEIbCKUE
LEHTPBI.

3.4.3 HayuHo-uccjieqoBaTe/ibCKas padora

Tum nmpakTUKU: HAyYHO-UCCIIeI0BaTeNbCcKas padoTa.

3amauell Hay4YHO-HCCIEAOBATEIBCKONM PAOOTHI  SBISIETCS HM3YYCHHE KOHKPETHOTO
MPOM3BOJICTBEHHOTO  MpoIlecca IO pe3yabTaTaM BBIOpAaHHOTO OOBEKTa IS HAyIHO-
MCCTIEA0BATENHCKON MW MPOEKTHOMN EATEIbHOCTH; U3YUYE€HHUE CUCTEMBI YIIPABJICHHUS Ka4€CTBOM
MPOAYKIIUH, TEXHUKO-9KOHOMHYECKUX MOKa3aTeIe, MEPOTIPUATHN TI0 TEXHUKE O€30MacHOCTH U
OXpaHE OKPYKAIIIEH Cpelbl; NMPHOOpPETeHHE HEOOXOAMMBIX MPAKTUUYECKHX HABBIKOB IS
BBITIOJTHEHHUST BBIMYCKHOW KBalMPuUKaMOHHON paboThl. HayuHo-uccnemoBatenbckasi paboTa
ocymectBisiercss B OPCAHU3ALIMUN na Kadenpax XxumMuM MU TEXHOJIOTMH OPraHHUYECKOIO
CHUHTE3a, XHUMHUU ¥ TEXHOJOTUW OWOMEIUIIMHCKUX TMpernapaToB, TEXHOJIOTHU XHUMHKO-
(hapmareBTHUYEeCKMX M KOCMETHYECKUX CPEJICTB, IKCIIEPTU3HI B JOMUHT- U HAPKOKOHTPOJIC W/HIIH
B OJHOM U3 TOJPA3NACICHUN NPEANPHUATHS, OpraHu3alui, C KOTOPHIMH 3aKITIOYCHBI
COOTBETCTBYIOIIME JOTOBOPHI O MPAKTUYECKON MOATOTOBKE, B YHCIIO KOTOPBIX MOTYT BXOJIUTH:
OT/eNbl MH(POPMAIIMOHHBIX TeXHOJOTUN U mHbopmaTuzanuu; [T-TexHomoruii; aBToMaTH3aInu;



ornensl ACYII u ACY TII; uHXeHepHble LEHTPhl HHQPOPMALMOHHBIX TEXHOJIOTHIA;
BBIYHMCIUTENbHBIE U HAYYHO-UCCIIEI0BATENbCKUE LIEHTPHI.

3.4.4 IlpenauioMHasi IPaAKTHKA

Tun npakTUKY: NpeIUIIIIOMHAs IPaKTHKA.

3anayeil MpakTUKK SBJISETCS MaKCUMalbHOE MPHUOIMKEHHUE K BBIMOIHEHHUIO BBIITYCKHOM
KBaJIN(UKALIMOHHON paboThl, T.€. MOJAPOOHOE 3HAKOMCTBO C OOBEKTOM MH(pOpPMaTU3aLUHU, €T0
O0COOEHHOCTSIMH, Y3KUMH MECTaMHU M HEJOoCTaTKaMu paboThl; cOop HEOOX0AUMON MHpOpMaIHH,
KoTopasi 3areM OyAeT WHCIoJb30BaHa IPU PEHICHUM MPAKTUYECKOW HHKEHEPHOW 3a/adM.
[Ipaktuka ocymectisercas B PXTY wum. JI.U. MenneneeBa u (wiM) Ha MNOPEANpUSATHSX, C
KOTOPBIMH 3aKJIFOUEHBI JIOTOBOPBI O IPAKTUUECKON TIOTOTOBKE.

[IpakTika MPOBOAUTCS B OJHOM M3 TMOJPA3AEICHUN HA3BaHHBIX HPEINPUITHH WU
OpraHu3alnyii, B YUCIO KOTOPBIX MOTYT BXOJWUTb: OTAEIbl MH(OPMALMOHHBIX TEXHOJIOTMH U
nnopmaruzamnuu; IT-texnonoruit; apromaruzanuu;, otaenasl ACYII u ACY TII; unxenepubie
LHEHTpbl HHGOPMALMOHHBIX TEXHOJOIHH; BBIYMCIUTENbHBIE U HAy4YHO-HCCIIEIOBATEIbCKUE
LEHTPBI.

Bei6op MecT mpoxokaeHus MNpakTUK JUIsl JIUL C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3I0pOBbsSI MPOU3BOAUTCA C YYETOM COCTOSHUSI 3/I0pOBbS OOYyYaromMXCs U TPEOOBAHMUSIMH IO
JOCTYITHOCTH.

3.5 Ilporpamma rocyaapcrBeHHoi utoropoii arrecrauuu (I'NMA)

[IporpaMmma rocynapCTBEHHOW MTOTOBOM arTecTanuu siBisieTcs: npuioxkennem k OOII
OakanaBpuara.

B rocynapcTBeHHYI0 HTOTOBYIO aTTECTALMIO BXOAST IMOArOTOBKA K MPOLIEIype 3aLUThI U
3alMTa BBIITYCKHOM KBaTU(PUKAIMOHHON pabOThI.

3.6 ®oup ouenouHbIx cpeacts (POC)

®OC cozmaercs B cootrBerctBUU ¢ TpeboBanusamu DPI'OC BO mnsa arrecranuum
oOyJaromuxcss Ha COOTBETCTBHE WX YYEOHBIX JIOCTHKCHHH TMOSTAIHBIM TpeOOBAHHUSIM
cootBercTByrome OOII GakanaBpuaTa aJis MPOBEACHUS BXOJIHOTO M TEKYIIETO OIICHUBAHMUS, a
TaKKe MPOMEXYTOUHOM arTectauuu oOyyaromuxca. POC sBisieTrcs COCTaBHOW 4YacTbiO
HOPMAaTHBHO-METOJIMYECKOTO  O0ECHEeUeHUs]  CUCTEeMBl  ONEHKHM  KadecTBa  OCBOCHUS
obyuarormumucs OOII, Bxoaut B coctaB OOII GakanaBpuara.

@®OC — KOMIUIEKT METOJANYECKUX MaTEPUAIIOB, HOPMHUPYIOIINX MPOIIETYPhl OIEHUBAHUS
pe3yiabTaToB  OOy4eHHWs, T.e. YCTAHOBIICHUS  COOTBETCTBHA  y4eOHBIX  JOCTHMIKCHUU
3alUTAHMPOBAHHBIM pe3yibTaTaM oOyueHuss W TpeboBanusm OOIl OGakanaBpuarta, paboumx
MPOrpaMM JUCIUIUIMH (MOJYJeH) U MpaKTHUK.

®OC chopmupoBaH Ha OCHOBE KJIIOYEBBIX MPUHIUIIOB OLEHUBAHUS:

— BAJIMAHOCTH: OOBEKTHI OIEHKH MJOJDKHBI COOTBETCTBOBATH MOCTABJICHHBIM IEISIM
00y4eHUS;

— HaIeKHOCTH: WCIIOJNB30BaHUE EIMHOOOPA3HBIX CTaHAApPTOB M KPUTCPUEB LIS
OILICHUBAHMUS JIOCTHKCHHIA;

— OOBEKTMBHOCTH: pa3Hble OOydYalomHecs IOJDKHBI HWMETh pPaBHBIE BO3MOXHOCTH
TOOUTHCS ycrexa.

®OC no nucuumivHaM, npaktukam, ['MA npuBeseHsl B IPUIOKEHUU.

WHBanuaaM u MnaMm ¢ OrpaHuYeHHBIMH BO3MOKHOCTSMH 3I0POBBS (IT0 UX 3asBICHHIO)
IpeloCcTaBIIsieTcs BO3MOKHOCTh 00yueHus no OOII OakanaBpuara, yunThIBaroIe 0COOEHHOCTH
UX TICUXO(M3UYECKOTO Pa3BHUTHUS, WHAWBHIYAILHBIX BO3MOXKHOCTEH M, NMPH HEOOXOIUMOCTH,
o0ecrieunBaromeil KOPPEKIHIO0 HAPYIICHUI Pa3BUTHS U COIIMATBHYIO aIalTAlUIO.

3.7. PaGoyasi nporpaMmMa BOCIIUTAHUA
PabGouas mporpamma BocmuTaHus, pa3paboTaHHAs W YTBEpXKACHHas 00pa3oBaTEeIbHOU
OopraHu3anueil, omnpenenseT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYILECTBISEMOW B



00pa30BaTeJIbHON OpraHu3alMyd BOCHHUTATEIbLHOW pPAa0OTHI IO COOTBETCTBYIOLIEH OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMe:

— LeJb, 33/1a4l, OCHOBHbIE HAIPABJIEHUS U TEMbI BOCIIUTATEIbHOMN pabOThI;

— BO3MOXHbI€ (OpPMBI, CpeACTBa U METOJbl BOCIUTAHUS, BKJIIOYas MCIOJIb30BaHHUE
BOCITUTATENILHOTO MOTEHIIMAa AUCIUIUINH (MOayel);

— MOJAXOJbl K MHAWBHIyaIU3alUU COJCP)KAHUS BOCIUTAHUS C YYETOM OCOOEHHOCTEH
00yJaronmxcs;

— moka3atenu 3PQPEKTUBHOCTH BOCHUTATEIbHOW pabOThl, B TOM YHCJE IUIAHUPYEMBbIE
JIMYHOCTHBIE PE3YIbTaThl BOCIIUTAHUS, U UHbIE KOMIIOHEHTHI.

3.8. KajiennapHblii JIaH BOCIIUTATEIbHOI padoThI

Kanenmapuelii minaH BOCHMTATEIbHOW pabOThl, pa3paOOTaHHBIA U YTBEP)KJIEHHBIN
o0pa3oBaTesIbHON OpraHu3anue, coAepKUT KOHKPETHBIA NepeyeHb COOBITUH U MEpONpUSTHI
BOCITUTATENIbHOM HaIlPaBI€HHOCTH, KOTOpPbIE OPraHU3YIOTCS M MPOBOJAATCA 0Opa3oBaTeNbHOM
opraHuzanueil U (WiaM) B KOTOpPbIX OOpa3oBaTeibHas OpraHu3alMs MPUHUMAeT y4yacThe, B
COOTBETCTBUU C OCHOBHBIMH HANpaBJICHUSIMH U TEMaMH BOCIIUTATEIbHON pabOThl, BEIOpaHHBIMU
dbopMamMu, CpeICTBAMU M METOIaMU BOCIIUTaHUS B y4€OHOM 01y WIH MEepUoJie O0yueHUS.

4 PE3YJIBTATBI OCBOEHMUS TIPOI'PAMMbI BAKAJIABPUATA

CoBOKYIHBIN 0XUAAEMbIIl pe3yabTaT 00pazoBaHus 1o 3aBepiieHun ocBoeHus OOII

OakanaBpuaTa OIpeAeNseTcss NpUOOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHLUSMH, T.€.

€ro

CIIOCOOHOCTSIMH TIPUMEHATHh 3HAHUS, YMEHHS, HABBIKM M JIMYHBIE KAYECTBA B COOTBETCTBHH C
3aJla4yaMy PoeCCUOHATBHON AESTEIbHOCTH.

B pesynbrare ocBoenuss OOIl OGakanaBpuaTta Yy BBIIYCKHHUKA JIOJKHBI
obmenpodeccCuoHaANbHBIE U

chopMUPOBaHBI
KOMIICTCHIINU.

YHUBEpCAJbHBIE,

OBITH
npodeccuoHaibHbIE

Brinmyckuuk, ocouBimit OOI, nomxen o01anaTh CIeayrONIMMU KOMITETCHIIHSIMHU.

4.1 YﬂuBepcaﬂbele KOMIICTCHIIMHA BBIITYCKHUKOB U HHAUKATOPBI UX TOCTHKCHUS

HanmenoBanue
KaTteropuu (Tpymibl)
YK

Kona n HaumenoBanue
YK

Koa n HammMeHOBaHHE MHANKATOPA
noctmxeans YK

CucreMHoe u
KPUTHYECKOE
MBIIIJICHUC

YK-1. Cnocoben
OCYUIECTBJIATH ITOUCK,
KPUTHYECKHUM aHAJIU3 U
CUHTE3 UH(pOpMaIy,
MPUMEHSTh
CUCTEMHBIN NIOJIXO/T
JUISL pEeLIEHNUs
ITOCTaBJICHHBIX 3a4a4.

VK-1.1 3naeT MeTObI MOUCKA, KPUTHIECKOTO
aHanu3a u CUHTE3a uHpopmanumy,
MIPUMEHEHUS CUCTEMHOTO M0/1X0/1a,
OCHOBAHHOTO Ha HAYyYHOM MHPOBO33PEHHUU
Ipy peumeHuu 3afad [podeccruoHanbHON
NeSITeNIbHOCTH;

YK-1.2 VYmMmeer aHanusupoBaTh
BbIJIENIsIs €€ 0a30BbI€ COCTABIISIONINE,
VYK-1.3 VMeer HaxoauTb M KPUTHYECKH
aHAJIM3UPOBaTh UH(GOPMALUIO, HEOOXOAUMYIO
JUIS pellieHns] NOCTAaBJIEHHOM 3a/1auu;

VYK-1.4 VYwmeer ompenensiTh W OIEHUBATH
BapUaHTBl BO3MOKHBIX PEIlICHUH 3a1auu;
VYK-1.5 Brmageer HaBbIKAMH PacCMOTPEHHUS
BO3MOXHBIX BapUaHTOB pEUICHUs 3aJayH,
OIICHUBAHMSI UX IOCTOMHCTB M HEJIOCTATKOB.

3a1auqy,

Pazpabotka n
peanu3anys MpoeKTOB

VK-2. Cnocoben
OIIPENEINATh KPYT

VYK-2.1. 3Haer mpaBwiia U YCIOBHOCTH IpHU
BBITIOJTHCHU T KOHCTPYKTOPCKOM
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3aJ1a4 B paMKax
ITIOCTABJICHHOM 1IENH U
BBIOMpATh
ONTHUMAJIbHbIE
CIOCOOBI UX peleHus,
UCXOMs U3
JNENCTBYIOLIUX
IIPaBOBBIX HOPM,
HUMEIOLIUXCS PECYPCOB
Y OTPaHNYEHUM.

JOKYMEHTAIMU MPOEKTA;

VYK-2.2. 3maer OCHOBBI  pacueTa Ha
IMPOYHOCTD, KECTKOCTH n YCTOfIqHBOCTB
AJIEMEHTOB  OOOPYNOBaHUS  XHMHUYECKOU
IMPOMBIIIJIICHHOCTH;

VK-2.3. 3HaeT TEeXHOJOTMYECKHE pPacyeThbl
anmnapaToB XUMUYECKOH MPOMBIIIIEHHOCTH;
VK-2.4. VYwmeer omnpeaensiTe O0XUAAEMbIe
pe3ynbTaThl  MPOEKTUPOBAHMS  AJIEMEHTOB
000pyI0BaHUSA XUMUYECKON
MIPOMBIIIICHHOCTH;

YK-2.5. Ymeer onpenenars crnocod peuieHus
KOHKPETHOM 3aJauM  MpOEKTa, BblOHUpas
ONTHUMAJIBHBEIM CcHOCO0 M HCXOOd U3
JNEUCTBYIOLIUX IIPABUJI U TPAHUYHBIX YCIOBHU
npu

BBITIOJTHEHUN TIPOCKTHON JOKYMEHTAIlMH |
HUMEIOLIUXCS PECYPCOB U OTPaHUYEHUI;
VYK-2.6. YMmeer pemaTh KOHKPETHBIE 3a/laud
poeKkTa TpedyemMoro KadectBa M 3a
YCTaHOBJIEHHOE BpEMS;

VYK-2.7. VYmeer mnyOnMyHO MpenCTaBIATh
pe3yibTaThl pEUIeHUs] KOHKPETHOM 3aaayu

MIPOEKTA;
VK-2.8. Bnageer cnocobamu u InpuemMamu
M300paKEHUST  JJIEMEHTOB  XHMHYECKOTO

o0opynoBaHus B OJHOW U3 TpadUvecKuX
CHUCTEM;

VK-2.9. Bmageer wMeTomaMu — MEXaHUKH
MPUMEHHUTEIIFHO K  pacdyeTam amnmapaToB
XUMUYECKON MTPOMBIIIIICHHOCTH;

VK-2.10. Bmaneer HaBBIKAMH
MPOCKTUPOBAHUS MPOCTEHIINX  anmapaToB

XUMHYECKOH ITPOMBIIIJIICHHOCTH.

Komangnas pabora u
JUJIEPCTBO

VK-3. Cmocoben
OCYIIECTBIISATh
COILIMAJILHOE
B3anMMOJICHICTBHE U
peann30BBIBATH CBOIO
pOJIb B KOMaH/IE

VK-3.1. 3HaeT M IIOHMMAaeT OCOOCHHOCTU
IOBEJICHUS pabOTHUKOB TP ATPUATHIA
XHUMHYECKON TTPOMBIIIJICHHOCTH;

VK-3.2. 3HaeT OCHOBHBIE THIBLI COLUAILHBIX
B3aNMO/ICIICTBHI Hu COLMAJILHO-
[ICUXOJIOTHYECKHE KpuTepuu 3pGEeKTUBHOCTH
VIPaBIICHUS KOJUICKTHBOM;

VK-3.3.  VYmMeer B3auMoAciCTBOBaTL C
JNPYTUMH WICHAMH KOMAaHJbI, B TOM YHCIIE
ydyacTBOBaTb B oOMeHe uH(popManuen,
3HAHUSAMU U OIIBITOM;

VYK-3.4. YMeer ucnonb3oBaTh COBPEMEHHBIE
COILIMAJILHO-TICUXOJOTHYSCKIE  TEXHOJIOTHU
VIPaBIICHUS KOJUICKTHBOM;

VK-3.5. BxaameeTr OCHOBHBIMH METOIAMU
cbopa u aHayn3a uHpopmanuuy,
CrocoOCTBYIOMIEH Pa3BUTHIO oOmeit

KYJIBTYPEI U COOHUAIN3AINN JUIHOCTH,
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VYK-3.6. Bmameer cmnocobamMu MOTHBALIUH
YICHOB KOJUICKTHMBA K JIMYHOCTHOMY H
poheCcCHOHATBFHOMY Pa3BUTHIO.

KomMmyHnukanus

YK-4. Cnocoben
OCYILIECTBIISITh
JIEJIOBYIO
KOMMYHUKAITUIO B
YCTHOW ¥ MUCbMEHHOU
¢dbopmax Ha
rocy/1apCTBEHHOM
s3p1ke Poccuiickoi
denepauuu U
MHOCTPaHHOM(BIX)
A3bIKE (ax)

YK-4.1. 3HaeT  OCHOBHBIE CHoCco0bI
COUETAEMOCTU  JIEKCMYECKUX  EIUHMI U
OCHOBHbBIE CJI0BOOOpa30BaTe/IbHbIE MOJIENH,
PYCCKHE DSKBUBAJIEHTHl OCHOBHBIX CJIOB U
BBIPAKEHUIN

npodecCHoHANTBHON peydH;

VYK-4.2. 3HaeT OCHOBHBIE TIPHUEMBI U METO/IBI
pedepupoBaHus u AHHOTHPOBAHUS
JUTEpaTyphl MO CIEUUATbHOCTH, IPHUEMBI
paboThl C OpPUTHMHAJIBHON JUTEPaTypoil 1o
CHELHaIbHOCTH;

VK-4.3. 3Haer naccUBHYIO M aKTHUBHYIO
JEKCUKY, B TOM 4MHclie, OOUICHAy4YHYI0 H
CHEHaIbHYI0 TEPMHUHOJIOTHI0, HEOOXO0AUMYIO

JJIs1 pCIH CHUA CTaHI[apTHBIX
KO MMYHI/IKaTI/IBHBIX 3aJ1a4,
VK-4.4. YMmeer HUCIIOJIB30BaTh

WHGOPMAITMOHHO-KOMMYHUKAITUOHHEIE
TEXHOJIOTUM TIpU TIOUCKE HEOOXOIUMOU
uHbOpMAIMK B TPOIECCe  PEIICHUs
CTaHJAPTHBIX KOMMYHHMKATHBHBIX 3aJad Ha
rOCyJapCTBEHHOM M MHOCTPAHHOM SI3BIKaX;
YK-4.5. Ymeer pabGoTaThb € OpUrHHAIBHON
JUTEPATypoOl  TO  CHEIHATbHOCTH  CO
CIIOBapeM;

VK-4.6. Bnanmeer  BeigeHMEM  JIIOBOM
MEPENUCKN HAa MHOCTPAHHOM SI3BIKE, PEYECBOM
JEATeIbHOCTRIO TIPUMEHHTEIBHO K cdepe
OBITOBOM u npodeccnoHanbHON
KOMMYHUKAIIHH,

VK-4.7. Bnanmeer  BedeHMEM  JIEIOBOM
MEepenucku ¢ y4eToM  ocoOeHHocTel
CTHIIUCTHKH oduIMaNTbHBIX "
HEO(DHUIIMANBHBIX THCEM, COLMOKYIBTYPHBIX
paznmuunii B opMaTe KOPpECTIOHACHIIUN Ha
rOCyJapCTBEHHOM M MHOCTPAHHOM SI3bIKaX;
VK-4.8. Brageer  HaBblKaMM ~ peueBOil
NEATEIbHOCTH TPUMEHHUTEIBHO K  cdepe
OBITOBOM u npodeccnoHanbHON
KOMMYHUKAIIH, OCHOBAaMH ITyOJINYHON peyn;
VYK-4.9. Brageer OCHOBHOM HHOSI3bIYHOM
TEPMUHOJIOTHEH CIIENUAIBHOCTH, OCHOBAMH
pedepupoBaHus " AHHOTHPOBAHUS
JUTEPATYPHI 1O CIICIUATEHOCTH.

MexKynbTypHOE
B3aNMOJICHCTBHE

YK-5. Cniocoben
BOCIIPUHUMATDH
MCXKKYJIbTYPHOC
pazHooOpasue
oO1ecTBa B

VYK-5.1. 3HaeT OCHOBHBIE 3aKOHOMEPHOCTHU
HUCTOPHUYECKOTO mporecca U JTarnbl
ucropuyeckoro pazsurus Poccuu;

YK-5.2. 3HaeT  JTHO-KYJbTYpPHBIE U
COLIMAJIbHO-TIOJINTUYECKHE IIPOLIECCHI
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COIIMATBHO-
HUCTOPUYCCKOM,
OTHUYCCKOM U
¢dbunocodcrom
KOHTCKCTax

CTaHOBJICHUS pOCCUICKON
rOCyJapCTBEHHOCTH;

VYK-5.3. 3naer mecro u ponb Poccum B
HUCTOPHH 4YeJIOBEUeCTBA W B COBPEMEHHOM
MUDE;

VK-5.4. 3Haer OCHOBHbIE pazlenbl U
HarpaBiieHus ¢puiaocodun, a TakKe METOJIbI U
npueMbl punocodckoro aHanusa mpoodIem;
VYK-5.5. 3Haer HpaBCTBEHHBIC IIEHHOCTH,
MIPEJCTAaBICHUS] O COBEPIICHHOM YEIIOBEKE B
Pa3NUYHBIX KYJIbTYpax;

VK-5.6. YMmeeT OCMBICIMBATL COLMAILHO-
MOJIMTHYECKHE  TMPOLECCHI,  COOBITHA U
sBrieHust B Poccun 1 MupoBOoM cooOlrectse B
ux JTMHAMHKE " B3aMMOCBSI3H,
PYKOBOJICTBYSICh ~ NPHUHIUIIAMH  HAyYHOU
00BEKTHBHOCTH U HICTOPU3MA;

YK-5.7. YmMmeer (dbopMupoBath u
apryMEHTHPOBAHHO OTCTaWBaTh COOCTBEHHYIO
MO3UIMIO  TI0  Pa3UYHBIM  TMpoOiieMam

UCTOPUH;
VYK-5.8. ¥YMeer noHumaTe M aHaIW3UPOBATH
MHUPOBO33PEHYECKHUE, COLIMaJIbHbIE U

UHIUBUIAYyalbHbIE MPOOJIEMbl COBPEMEHHOMN
KHU3HU;

YK-5.9. ¥YMeer rpaMOTHO BECTH JUCKYCCHIO,
apryMEeHTHPOBaHHO OTCTauBaTh CBOIO
MO3ULHMI0O 1O 3HAYUMBIM  (QHIOCOPCKUM
mpobsieMaM COBPEMEHHOW JKW3HH, ONMHUPAsCH
Ha HapabOTaHHBII B wucTopuu ¢uIocopuu
MaTepua;

YK-5.10. YmMmeer KOHCTPYKTHBHO
B3aUMO/JICHCTBOBaTh C JIIOJBMU C Y4E€TOM
aHaJIM3a UX COLIMOKYJIbTYPHBIX 0COOEHHOCTEM
B LeJsIX YCIIELTHOTO BBITIOJTHEHUS
npodecCHOHANTBHBIX 33]1a4;

VYK-5.11. Bnapeer mnpexncraBieHusMu 00
UCTOPHHU KaK Hayke, OCHOBaMU
HCTOPHYECKOTO MBIIUICHUS;

VYK-5.12. Bnapeer mnpezncraBieHusMu 00
OCHOBHBIX 3Tallax B UCTOPUU YEJIOBEUECTBA U
UX XPOHOJIOTHU;

VK-5.13. Brageer HaBblkaMH — aHaJIM3a
HCTOPHYECKUX UCTOYHUKOB;

VK-5.14. Bnageer HaBbikamu ¢unocopckoit
KyJbTYpbl JUJIsl  BBIPAa0OTKA  CHCTEMHOTO
1[€JIOCTHOTO B3IJIAJa Ha IEHCTBUTEIBHOCTD.

Camoopranu3zanus u
camopa3BHUTHE (B TOM

VK-6. Ciocoben
YIPaBJIATb CBOUM

VK-6.1. 3HaeT COUAIIBLHO-IICUXOJIOTUYECKHUE
TECXHOJOTHUHN paSBI/ITI/IfI H CaMOpaSBI/ITI/ISI;

BPEMEHEM, VK-6.2. 3HaeT CBOU JUYHOCTHEIE,
YHCIIe 3I0pPOBbE
cOepesente) BBICTPaNBaTh U CUTYaTUBHBIC, BPEMEHHBIC U JIPYTHE PECYPCHI
P pealn30BHIBATH W UX TIPEJICIIBL;
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TPAEKTOPHIO
caMOpa3BUTHS HA
OCHOBE TIPUHIIUIIOB
o0Opa3zoBaHus B
TEeUeHHNEe BCEH KU3HHU

VK-6.3. VYmeer 1ulaHupoBaThb U pelIaTh
3a/1la4yd COOCTBEHHOTO MpPO(ecCHOHATBHOTO U
JMYHOCTHOTO PAa3BUTHUS;

VK-6.4. VYmeer KpUTHYECKH OIIEHUBATH
3¢ (HEKTUBHOCTh HCIIOIB30BAHMS BPEMEHH H
Ipyrux pecypcoB npu pelIeHun
MMOCTaBJICHHBIX 3a/1a4;

VK-6.5. Bnameer nmnpuemamMu = aHanu3a

COOCTBEHHBIX JEWCTBUM TMpU YIpaBJICHUU
KOJUUIEKTUBOM H IIPY CaMOOPTraHU3allny;
YK-6.6. Brnageer MIPeI0CTaBICHHBIMU
BO3MOXHOCTSIMU JJI1 MPHUOOPETEHUs HOBBIX
3HAaHUM U HaBBIKOB.

YK-7. Cnocoben
IO IJICP)KUBATH
JOJIKHBIN YPOBEHb
buzmyecKon
MOJArOTOBJICHHOCTH
Tt oOecrieueHus
MOJIHOLEHHOM
COLMAIBHOUN 1
npoecCuoHAIBHOM
NS TETHHOCTH

VYK-7.1. 3naer ponb u 3HaueHUuEe (HU3NUECKON
KYJIBTYPBl B KH3HU 4YeJIOBEKa M OOIICCTBA,;
BHJIBI (DM3WYCCKHUX YIPAXKHCHUH; HAydHO-
MIPAKTUICCKHE OCHOBBI busnueckoit
KYJIBTYPHI ¥ 3I0POBOTO 00pa3a KU3HU,
VYK-7.2. VYMmeer noanepxuBaTh JOJKHBINA
YpOBEHb (PU3MUYECKOH MOJATOTOBICHHOCTH JIJIS
obecrieueHus NOJHOIIEHHOW COLMAILHON U
pohecCHOHANTBHOM JIEATETbHOCTH;

VK-7.3.  VYMeer wuCHonp30BaTh  OCHOBBI
(¢u3HYecKON KyJIbTYpPBl I OCO3HAHHOTO
BBIOOpA 37I0pPOBBE COEperaronux TEXHOJOTUN
C YY4ETOM BHEUIHHX M BHYTPCHHHUX YCJIOBHIA

peanu3aim poecCHOHALHOU
NESITSIILHOCTH;

VYK-7.4. Bnameer cpeacTBaMH W METOJAMH
YKpPEIIEHUs 30POBb4, ¢uznueckoro

CaMOCOBCpHIGHCTBOBaHI/ISI; JOOJI)KHBIM
ypOBHEM (DPU3UUECKOM TOATOTOBIEHHOCTH JIJIst
obecrieueHus IIOJHOIIEHHOW COLMAILHON H
poheCcCHOHANTBHON JIeATETLHOCTH.

be3omnacHocts
KN3HCACATCIBHOCTHU

YK-8. Cnocoben
CO3/1aBaTh U
MOJICPXKUBATh B
MMOBCEAHEBHOM KU3HU
U B
npoecCuoHAIBHOM
NEeSTETHHOCTH
0e30MacHbIe YCIOBUS
KUZHEACITSIIBHOCTH
JUTSI COXpaHEHUS
MPUPOJHOMN CpEbI,
obecrieyeHus
YCTOMYHMBOTO Pa3BUTHUSA
o0111eCcTBa, B TOM
YHUCJIe IPU YTPO3€ U
BO3HUKHOBEHHH
Ype3BbIYAHBIX
CUTYalluil 1 BOCHHBIX

VK-8.1. 3Haer OCHOBHBIE TeXHOC(EpPHbIE
OTIACHOCTH, UX CBOMCTBA U XapaKTEPUCTHKH,

VK-8.2. 3naer xapakTep  BO3JEHCTBUS
BPEIIHBIX M OMACHBIX ()aKTOPOB HA YEJOBEKa U
MPUPOJHYIO CPEAY, METOJBI 3alIUTHl OT HHUX
MIPUMEHUTEIIEHO K chepe CBOEH
pohecCHOHANTBHOM IEATEIbHOCTH;

VYK-8.3. VYmeer obecneunBarh Oe30macHbIe
u/unmm  KOMQOPTHBIE YCIOBUS TpyAa Ha
pabodeM MecTe, B TOM YHCJIE C MOMOIIBIO
CpPE/CTB 3allHTHI;

VK-8.4. VYMmeer BbBIABIATh U YCTPAHSTH
npoOJieMbl, CBS3aHHBIE C HAPYIICHUSMHU
TEXHUKH Oe30MmacHoCTH Ha pabodeM mecTte
MIPUMEHUTEIIEHO K chepe CBOCH
poheCcCHOHANTBHOM JIEATEIbHOCTH;

VYK-8.5. ¥YmMmeer ocymecTBisiTh IEUCTBUS IO
IIPEAOTBPALLECHHIO YpE3BbIYANHBIX CUTYallUH;
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KOH(IUKTOB

VK-8.6. Biageer 3akoHOJATEIbHBIMH U
HOPMAaTHBHO-TIPABOBBIMH aKTaMU B 00JIACTH
0€30MacHOCTH W  OXpaHbl  OKpYKaroImen
Cpe/Ibl;

VK-8.7. Bnaneer crocodamu H
TEXHOJIOTHUSMH 3allUTBI B YPE3BBIYAHHBIX
CUTYaIUsX U B YCIIOBHUSX BOCHHOTO BPEMCHH,
VK-8.8. Bnaneer MOHSITHITHO-
TEPMHUHOJIOTUYCCKHM aIlllapaTtoM B 0O0JIACTH
0e30I1aCHOCTH;

VYK-8.9. Bnaneer HaBbIKaMM pallMOHAIU3ALNAN
poeCCHOHAIBHON JIEATEIIBHOCTH C IENbI0
oOecrieuennst 0€30IIACHOCTM W 3allUTHI
OKPYKarolle CpeJibl.

VK-9. Ciocoben
HUCIIOJIB30BaTh 0a30BBIE

VK-9.1. 3naer um moOHHMMaer OCOOEHHOCTHU
IIOBEICHUSA YJIEHOB KOJIJIEKTHBA c
OTPaHUYEHUSMH TI0 3JI0POBBIO;

VK-9.2. VmMmeer B3auMOJIeHCTBOBaTb C

Wukinro3uBHas NePEeKTONIOTHUECKUe YJIeHaMU KOJUIEKTHBA C OTPaHUYEHUSIMHU IIO
KOMIIETEHTHOCTh 3HAHUS B COLMAJIBHON | 3I0POBBIO;
u npodeccuonanpHo | YK-9.3. Bmameer mnpuemamu — aHamu3a
chepax COOCTBEHHBIX JCHCTBUUA TIpU OOIICHUH C
YJIeHaMU KOJUIEKTHBA C OTPaHUYEHUSIMHU I10
3J10pPOBBIO.
VYK-10.1. 3HaeT OCHOBBI 3KOHOMUYECKOM
KyJIbTypbl, B TOM 4YHCIIE WHAHCOBOM
YK-10. Criocoben YARTYPBL, ) ¢
NE——— IPaMOTHOCTH;
DKOHOMHYECKAs P YK-10.2. YmeeT ucnosib30BaTh 3HaHUS OCHOB
000CHOBaHHbIE
KYJIBTYypa, B TOM OSKOHOMHUKM TIPH TPHHATHH OOOCHOBAHHBIX
SKOHOMMYECKHE .
yuciie (uHaHCOBas penieHui B Pa3INYHBIX obnacTsx
peleHus B pa3IMyHbIX
IPaMOTHOCTb NeSITeNIbHOCTH;
obmacTsax
VK-10.3. Bnageer HaBblkamMH  BbIOOpa
KU3ZHEJESITENbHOCTH 9
SKOHOMHMYECKH OOOCHOBAaHHBIX pEIICHUNH B
Pa3IMYHbIX 00JACTIX KUZHEACSITEIbHOCTH.
YK-11.1. 3Haer IIPaBOBBIE HOPMBI,
OPMHUPYIOLIUE HETEPHUMOE OTHOILIEHUE K
YK-11. Cocoben I%)Op lilﬁ?)HHOM HOBpeI[eHI/IIO'
¢dbopmupoBaTh ppyHt Y ’
VYK-11.2. YMeer peain30BbIBaTh HETEPIIMMOE
I'paxxmanckas HETEPIIUMOE
OTHOIIEHHE K KOPPYMIIMOHHOMY IOBEIEHUIO
MO3ULUS OTHOILIEHUE K
o THOHHOM B Pa3JIM4YHBIX cepax AesTeIbHOCTH;
PPyl y VYK-11.3. Bnaneer metonamu GhopMHpPOBAHUS
MIOBE/ICHUIO

HETCPIIUMOTO OTHOLICHUA K

KOPPYNIHMOHHOMY NOBEACHHUIO.

4.2 Oo6menpodeccuoHalbHble KOMIETEHUMH BBINYCKHHUKOB M HHAMKATOPbI HX

JOCTHKEHHUS
HaumenoBanune
Konx 1 HaumeHnoBanue Koa n HammMeHOBaHHE MHANKATOPA
KaTeropuu (rpymibl)
OIIK noctmwxkenus OIIK
OIIK
EcrecTBenno- OIIK-1. Cnoco6en | OIIK-1.1 3naeT TeopeTnueckre OCHOBHI 0OIIeH
Hay4Hasl IOATOTOBKA | M3y4aTh, M HEOPraHWYECKOW XUMHH W TIOHHMAeT
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aHaAJIM3UPOBATh,

HCI0JIb30BATh
MEXaHU3MBI
XUMHUYECKUX DPEAKLUU,
MIPOUCXOIAIINX B
TEXHOJIOTUYECKUX
mpoueccax u
OKPY)KAIOIIEM  MHDE,
OCHOBBIBAsSICh Ha

3HAHUSAX O CTPOCHHHU
BCIICCTBA, pUpoae
XUMHAYECKOM CBS3H H
CBOWCTBAX pPa3IU4HbIX

KJIaCCOB XUMHUYCCKUX
3JIEMEHTOB,
COCAWHCHHUH, BEIIECTB

1 MaTepUajoB.

IMPUHOMIIBI CTPOCHHUA BCIICCTBA U IMPOTCKAHUA
XUMHYCCKUX ITPOLECCOB;

OIIK-1.2. 3naer OCHOBBI KiIaccu(UKaLUU
OpraHUveCcKuX COCIMHEHUH, CTpOCHHUE,
CTIIOCOOBI TIOJYYEHUSI U XUMHUYECKHE CBOWCTBA
Pa3IMYHBIX KJIaCCOB OpPraHUYeCKUX
COCIIMHEHUH, OCHOBHBIE MEXaHHU3MBI
MPOTEKAHUS OPTaHUYCCKHUX PEaKIIN;

OIIK-1.3. 3HaeT OCHOBHBIE 3aKOHBI U
COOTHOILIEHUS buzmdeckoit XUMHH
(XUMUYIECKOM TEPMOTMHAMHUKH,
IEKTPOXUMHUH,  XUMHUYCCKOW  KHHETHKH,

OCHOBBI (Da30BBIX PABHOBECHM U IEPEXOJIOB),
cnocoObl WX TPUMEHEHUS [UIS PEIICHUS
TEOPETUUYCCKUX U TPHUKIAAHBIX 3a7ad, pPOJib
(U3UYECKON XMMHHM KaK TEOPETUYECKOTO
dbyHIaMeHTa  COBPEMEHHOM  XUMHU W
MPOLECCOB XUMUYECKOUN TEXHOJIOTHU;
OIIK-1.4. 3HaeT OCHOBHBIE 3aKOHBI U
COOTHOIIICHUS TEPMOJMHAMUKHI
MMOBEPXHOCTHBIX SIBJICHUH, OCHOBHBIE CBOMCTBA
JTUCTIEPCHBIX ~ CHUCTEM, OCHOBHBIC METOJIbI
WCCTIEIOBAHUSI TIOBEPXHOCTHBIX SBIICHUM U
JTUCTIEPCHBIX CUCTEM;

OIIK-1.5 VYwmeer BBINOJHATH
XUMUYECKHE OTIepaIuu;

OIIK-1.6 YmeeT wHCMOIB30BaTh XUMUUYECKHE
3aKOHBI, CIIPaBOYHBIC JTAHHBIC u
KOJIMYECTBEHHBIE COOTHOIICHHS OPTraHUYECKUX
pearecHTOB B OPraHUYECKUX PEAKIUAX IS
perieHus nmpogeCcCUuOHAIBHBIX 33714,

OIIK-1.7 VYmeer mnporHo3upoBaTh BIHUSHHUE
pasmuyHbIX  (PAKTOPOB  HA  XHUMHUYECKOE
paBHOBecue, Ha (ha30BO€ paBHOBECHE, Ha
paBHOBECHE B pPacTBOpPAX »dJIEKTPOJIHMTOB, Ha
MTOTEHITA AJIEKTPOJIOB u /C
raJbBaHUYECKUX DJIEMEHTOB, Ha HaIpPaBJICHHE
M CKOPOCTh XMMHUYECKHX PEaKIUid; COCTABIATH
KHHETUYECKUE YPaBHEHUsS [UISI KHHETUUYECKU
MIPOCTHIX peaKIuii, KJIacCU(PHUITUPOBATH
ANEKTPOJBI W JJICKTPOXUMUYECKHUE  IICTIH,
II0JIb30BATHCSI CIPABOYHON JIUTEPATYpOU IIO
(bM3UYECKON XUMUMU;

OIIK-1.8 VYMeer mnpoBOOUTH pacueThl C
WCIIOJIb30BAHUEM OCHOBHBIX  COOTHOIICHHI
TEPMOJUHAMUKHN TOBEPXHOCTHBIX SIBICHUU U
pacyeTsl OCHOBHBIX XapaKTEPUCTHUK
JTUCTIEPCHBIX CUCTEM;

OIIK-1.9 Bnaneer TeopeTHYeCKUMU METOAAMHU
OTMCAHUsI CBOWCTB TMPOCTBIX U  CJIOXKHBIX
BEILIECTB Ha OCHOBE JJIEKTPOHHOTO CTPOCHUS
UX aroMoB W mnoJsiokeHus B Ilepuonnueckoi

OCHOBHBIC
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cCUCTEME XUMHYECKUX JJIEMEHTOB,
SKCHEPUMEHTAIbHBIMU MeTOolaMu
omnpeeneHuss (QU3MUECKUX U XUMHUYECKHX
CBOMCTB HEOPraHUYECKUX COCIMHEHUI.
OIIK-1.10. Bnanmeer »sKcnepUMEHTaIbHBIMU
METO/IaMU OPraHUYeCcKOro CHUHTE3a, METOJaMU
OUYHCTKH, ONPENCIICHUS (PUIUKO-XUMUYECKUX
CBOMCTB M YCTaHOBJICHUS CTPYKTYPbI
OPraHNYeCKUX COCIMHEHU;

OIIK-1.11. Bnageer HaBbIKaMu NPOBEACHUS
TUIMOBBIX (U3UKO-XUMHUYECKUX HCCIEeT0BaHUN
U HaBbIKAMM pEIIEHUS TUIIOBBIX 3373y B
obnactu XUMHYECKON TEPMOJUHAMHUKH,
(a30BbIX paBHOBECHIl M (a30BBIX NEPEXOJIOB,
AJIEKTPOXUMHUHU, XUMHUECKON KHHETHKHU.

[IpodeccrnonanpHas
METOJIOJIOTHS

OIIK-2. Cnocoben
MCTIOJIH30BAaTh
MaTeMaTU9YECKHe,
¢uznueckue, GU3NKO-
XUMUYECKHE,
XAUMUYECKHE METOIBI
TSl peIIeHUs 3a71a4
npoecCuoHATBHOU
JESATeIbHOCTH

OIIK-2.1. 3naet ocHOBHI IUdPepeHITHATBHOTO
u MHTETrpajibHOTO HCYHCIIEHUS,
muddepeHInanbHBIX  YpaBHEHUN,  TEOPHH
BEPOSATHOCTEN U MATEMATUYECKON CTaTUCTUKH;
OIIK-2.2. 3HaeT MareMaTU4yeCKUE TEOPUH HU
METO/Ibl, JIEXKAIIHe B OCHOBE MAaTeMaTHUYECKUX
MOJIeJIe;

OIIK-2.3. 3HaeT TeXHUYECKHE U IPOrPAMMHBIE
CpeiacTBa  peanu3aluu  MHGOPMALMOHHBIX
TEXHOJIOTUH, OCHOBBI PabOThl B JOKAJIBHBIX U
IJI00ATBHBIX  CETSAX, THUIOBBIE YHUCIICHHBIE
METO/Ibl PEILICHUs] MaTeMAaTU4YECKUX 3aJad U
QJIITOPUTMBI UX peanu3aliy;

OIIK-2.4. 3naer  ¢uszMueckue  OCHOBBI
MEXaHUKH, GU3UKM KojeOaHUNl U  BOJIH,
AJIEKTpUYECTBa u MarHeTusma,
AJIEKTPOAMHAMUKH, CTATUCTUUECKON (DU3UKU U
TEPMOJIMHAMUKHU, KBAHTOBOUW (PU3UKU;
OIIK-2.5. YMmeeT npoBoAUTH aHANIU3 PYHKIIUMH,

pemiaTh OCHOBHBIC 3a/1a9un TEOPHUH
BEPOSTHOCTH U MATEMAaTHYECKOW CTATHCTHUKH,
pemiaTh ypaBHEHUS u CUCTEMBI
muddepeHnnanTbHBIX YpaBHEHUH

NPUMEHUTENFHO K PEajbHBIM  IpoIeccaM,
INPUMCHATE MATEMATUYCCKHUE MCTOABLI IIPU
PECIICHNHU THIIOBBIX HpO(i)eCCI/IOHaJ'II)HI)IX 3aJa4,
OIIK-2.6. VYwmeer paboTaTh B KayecTBe
[OJIb30BaTeNs] EPCOHAIBHOTO KOMIIBIOTEPA,
HCIIOJIB30BAaTh YU CJICHHBIC METObI JJIsA

peleHus MaTeMaTHYECKUX 3a/ad,
HCIOJIb30BaTh SI3BIKU u CHUCTEMBI
MPOrpaMMHUPOBAHUSA JUISt peleHus

npodecCHoHANBHBIX 33/1a4;

OIIK-2.7. VYmeer pemaTh THUIIOBBIE 3aJauu,
CBSI3aHHBIE, CBS3aHHBIE C  OCHOBHBIMH
paznenamu ¢buzukw, WCIIOJIh30BAThH
(bu3MYecKre 3aKOHBI MPU aHAIN3E U PEIICHUH
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npo6sieM poPecCHOHATBHON IEATETLHOCTH;
OIIK-2.8. YMeeT HCMOIB30BaTh XUMUUYECKHE
3aKOHBI, TEPMOJMHAMHUYECKHUE CIIPABOYHBIE
JAaHHbIE M KOJMYECTBEHHBbIE COOTHOLICHUS
oOumieil W  HEOPraHM4eCKOW XUMHUU  JUIS
pelieHus npodeccruoHallbHbIX 3a1a4;

OIIK-2.9. Bnageer OCHOBaMU
(GyHIaMEHTaJIbHBIX MaTEMaTUUECKUX TEOPUN U
HaBbIKAMHU HCIIOJIb30BAHUSI MaTEMAaTUYECKOTO
anmnapara; METOIaMU CTaTUCTUYECKOU
00paboTku nHbOpMaIuy;

OIIK-2.10. Bnameer wmeTomamMu TIOMCKa W
obmena wHpopManueil B TI00ATBHBIX W
JIOKaJIbHBIX KOMITBIOTEPHBIX CeTHX,
TEXHUYECKUMHU M MPOrPaMMHBIMH CPEJICTBaMU
3amuTel  MHGoOpManuu nOpu  pabote C
KOMITbIOTEPHBIMU CUCTEMaMH, BKJItOYAst
IIpUEMbl aHTUBUPYCHOM 3aLIUTHI;

OIIK-2.11. Bmageer meTonamMu NpOBEACHUS
¢buznuecKkux U3MepeHuH, MeTOolaMu
KOPPEKTHOM OLEHKM IOTPEHIHOCTEW IIpHU
IIpOBeJIeHUHU (PU3UYECKOTO IKCIIEPUMEHTA.

Aparraius K
MPOU3BOJACTBEHHBIM
YCIOBHUSIM

OIIK-3. Cnocoben
OCYLLECTBJIATH
poQeccuoHAIbHYIO
JCATEIBHOCTD C
Y4eTOM
3aKOHO/IaTeIbCTBA
Poccuiickoit
depnepannu, B TOM
gucie B 00JacTu
3KOHOMUKH U
9KOJIOTUH

OIIK-3.1. 3HaeT  OCHOBBI  POCCHMCKOM
IIPaBOBOM CUCTEMBI u POCCUICKOTO
3aKOHOJIATEeNLCTBA, MPABOBHIE U HPABCTBEHHO-
ATHUYECKHUE HOPMBI B cdepe npodeccrnoHalIbHON
NeSTeIbHOCTH,

OIIK-3.2. 3Haer [IpaBOBbIE HOPMBI,
peryqupylomue OTHONICHHE 4YeloBeKa K
4eJI0BEKY, 00I1IECTBY, OKpYyXalolleil cpeae;
OIIK-3.3. 3HaeT OCHOBBI aIMUHUCTPATUBHOTIO,
TPYAOBOTO " TPaXIaHCKOTO
3aKOHOJIATEIICTBA,

OIIK-3.4. 3HaeT OCHOBHBIE KAaTETOpUH H
3aKOHBI SKOHOMUKH;

OIIK-3.5. 3HaeT OCHOBBI 3IKOHOMHUYECKOU
JEATEIbHOCTH TIPEANIPHUSITUS, €T0 CTPYKTYpPY H
OTpacieByl0 CHelu(HKy; KiIacCH(PHUKALINIO
MPEIPHUSATHIHA 10 IPABOBOMY CTaTYCY;
OIIK-3.6. 3HaeT mokazareiau HCIOJIb30BAHUS
MIPOU3BOICTBEHHBIX pecypcoB u
3¢ (GEKTUBHOCTHU ACATEIbHOCTU IPEIIPUSITHS;
OIIK-3.7. 3maer  couepkaHHUE  ITAroB
pa3pabOTKH OTEpPaTHBHBIX IUTAHOB pPabOTHI
MEPBUYHBIX MIPOU3BOJICTBEHHBIX
MO JIpa3IeJICHU;

OIIK-3.8. 3naer QaxkTopbl, OMpeACAIOMNe
YCTOWYMBOCTh  OMOC(Ephl, XapaKTEPUCTUKU
BO3pacTaHMs aHTPOTIOTEHHOTO BO3ACHCTBHS Ha
MIPUPOJTY, TJIO0ATBHBIE TTPOOIEMBI YKOJIOTHU U
TIPUHIUTIBI paMoOHaIHLHOTO
MPHUPOJIOTIONIF30BAHMS,  METOJBl  CHIDKCHUS
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X035MCTBEHHOTO BO3JICUCTBUS Ha Ouocdepy,
OpraHu3allMOHHBIE W TIPAaBOBBIE CPEICTBA
OXpaHbl ~ OKpYXKamIeil  cpeapl, CIOCOObI
JTOCTHKEHUS] YCTOHYHMBOTO Pa3BHUTHS;

OIIK-3.9. YmMmeer ucnoip30BaTh U COCTABIISThH
TOKYMEHTBI MIPaBOBOTO Xapakrepa,
OTHOCSIIITUECS K npoeccCHOHATTLHON
NEATeIbHOCTH, TPEAPHHUMATh HEOOXOIUMbIE
MepbI K BOCCTAHOBJICHUIO HAPYIICHHBIX TIPaB;
OIIK-3.10. Ymeer peanu3oBbIBaTh IpaBa U
CcBOOOJBI  4YENOBEKa M  TIpakJaHMHA B
pa3nU4HbBIX cepax KU3HEACATEIbHOCTH;
OIIK-3.11. VYmeer wucmosib30BaTh 3HAHUS
OCHOB HKOHOMHKH npu peleHnH
MIPOU3BOICTBEHHBIX 33]1a4;

OIIK-3.12. YMeer ocCymecTBIATh B 0O0IIEeM
BHJIC OIICHKY aHTPOIIOTEHHOTO BO3JICHCTBUS Ha
OKPYXAIOIIYI0 Cpeay C YYETOM CHelupuKu
MIPUPOTHO-KIIMMATHIECKUX YCIOBHIA;
OIIK-3.13. Ymeer ucnonab30BaTh HOPMATUBHO-
[IPaBOBBIE€ AKTHI MPHU PabOTE C HKOJIOTUUECKOMN
JNOKyMEHTALUEN;

OIIK-3.14. Bnageer OCHOBaMU
XO3SCTBEHHOTO M SKOJIOTHYECKOTO TIPaBa;
OIIK-3.15. VYmeer mnpoBOAUTH TEXHUKO-
YKOHOMHUYECKUH aHamn3 WH)KEHEPHBIX
peuieHui;

OIIK-3.16. Bnageer metonamu pa3pabOTKH
MIPOU3BOJICTBEHHBIX TIPOTPaMM M  TUIAHOBBIX
3aJJaHui Il TIEPBUYHBIX TPOM3BOICTBEHHBIX
MO JIpa3IeJICHU;

OIIK-3.17. Bnaneer HaBblKamMH  BbIOOpA
HSKOHOMHUYECKH OOOCHOBAHHBIX PEUICHHHA C
YUETOM UMEIOIINXCSl OTPAaHUYCHUH;

OIIK-3.18. Bmageer Meromamu  BbIOOpa
palMOHAIBHOTO croco0a CHUKECHUS
BO3JICHCTBUS HA OKPY)KAIONIYIO CPEey.

WNuxeHnepHas u
TEXHOJIOTMYECKas
IIOJATrOTOBKA

OIIK-4. Cnocoben
obecreunBaTh
MPOBEACHUE
TEXHOJIOTUYECKOTO
npotrecca,
WCIIOJIb30BAaTh
TEXHUYECKHE CPEIICTBA
TUTSI KOHTPOJIS
rmapameTpoB
TEXHOJIOTUYECKOTO
npouecca, CBOMCTB
CBIPbsI 1 TOTOBOM
IPOJKLIHH,
OCYILIECTBIISITh
M3MEHEHUE

OIIK-4.1. 3HaeT OCHOBBI TEOPUH TEpeHOCA
UMITyJbCa, TEIJa M  Macchl; MPUHLIHUIIBI
¢buznyecKoro MO/IETTUPOBAHUS XUMHKO-
TEXHOJIOTHYECKMX  IPOILIECCOB;  OCHOBHBIE
YpaBHEHUS JBWKEHUSI KHJIKOCTEH; OCHOBBI
TEOpPUM TEIUIONEpeNaud; OCHOBBI TEOpUU
Maccornepezayd B CUCTeMaX cO CBOOOJHOM u
HETIOJIBMKHOW  rpaHuled  pazgena  ¢as;
TUIIOBBIE MPOLECCHl XUMUYECKOM TEXHOJIOTUH,
COOTBETCTBYIOILIME amnmapaTtbl W METOIbl HUX
pacuera;

OIlK-4.2.  3naer MeTOJAbl  MOCTPOCHHUS
AMIUPUYECKUX (CTATUCTUYECKUX) U (PU3UKO-
XUMUYECKUX (TeopeTuyecKux) Mozeen
XUMMKO-TEXHOJOTHYECKHX TPOLIECCOB;
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MapaMmeTpoB
TEXHOJIOTHYECKOT'O
npouecca npu
N3MEHEHHH CBOMCTB
CBIpbS

OIIK-4.3. 3paer MeTOAbl ONTHMHU3ALUHA
XUMHKO-TEXHOJIOTHYECKHX  TPOIIECCOB  C
MPUMEHEHUEM SMIMPUYECKUX W/WIN (PU3UKO-
XUMHYECKIX MOJIENIEH;

OIlK-4.4. 3Haer OCHOBHbIE MPUHLUIIBI
OpraHu3alui XUMHYECKOI0 MPOU3BOICTBA, €T0
nepapxuyeckon CTPYKTYpBHI; obuue
3aKOHOMEPHOCTHM  XMMUYECKUX  IPOLIECCOB;
OCHOBHBIE XUMUYECKHE ITPOU3BOJICTBA;
OIIK-4.5. 3HaeT OCHOBBI TEOpUM IIpoliecca B
XUMHYECKOM peaxTope, METOJI0JIOTHIO
UCCIIEIOBAaHUSl B3aMMOJEWUCTBUS  IPOLIECCOB
XUMUYECKUX  IPEBpAlICHUNd W SIBJICHUHI
IepeHoca Ha BCEX MacUITaOHbIX YpPOBHSIX,
METO/JMKY BbIOOpa peakTopa M pacuera
mpolecca B HEM; OCHOBHBIE PEAKIMOHHBIE
IIPOLIECCBI U PEAKTOPbl XMUMHUYECKOHM U
He(TEeXUMUYECKON TEXHOJIOTUH;

OIIK-4.6. 3HaeT OCHOBHBIE TOHATUS TEOPHUU
YIpaBIEHUS TEXHOJOTMYECKHUMH IPOLIECCaMU;
CTaTHU4YEeCKue u JTMHAMHYECKUE
XapaKTepUCTUKH  OOBEKTOB U 3BEHbHEB
yIOpaBJIEHUs;  OCHOBHBIE  BHUABl  CHUCTEM
aBTOMAaTUYECKOTO PEryJupoBaHUsl U 3aKOHBI
YIpaBJIEHUS; TUIIOBBIE CUCTEMBI
aBTOMAaTUYECKOTO YIPaBJICHUS B XUMUYECKOU
MPOMBIIIJIEHHOCTH;  METOAbl U  CPEICTBa
JUarHOCTUKM W KOHTPOJII ~ OCHOBHBIX
TEXHOJIOTUYECKHX TapaMeTpOB;

OIIK-4.7. VYwmeer ompeaensTh XapakTep
JBUKEHHS] JKMJIKOCTEM M Ta3oB; OCHOBHBIE
XapaKTePUCTUKU  MPOIECCOB  TEIIo- U
Maccornepeauu; pacCUUThIBaTh MapaMmeTpbl U
BBIOMpATh  amnmapaTrypy Uil KOHKpPETHOTO
XUMMKO-TEXHOJIOTHYECKOIO MPOLIECcca;
OIIK-4.8. VYmeer paccuuThIBaTh OCHOBHBIC
XapaKTepUCTHUKH  XMMHUYECKOro  Ipoliecca,
BBIOMpATh palMOHAIBHYIO CXeMy
MIPOU3BO/ICTBA 3aJIaHHOTO MIPOJIYKTa,
OLICHUBATh TEXHOJIOTMYECKYIO 3()()EKTUBHOCTD
IIPOM3BOJICTBA;

OIIK-4.9. Vmer BbIOpaThb THUI peakToOpa H
paccuuTaTh TEXHOJOTHYECKUE MapaMeTphl s
3aJJaHHOTO TpOlIecca; ONPEAETUTh MapaMeTpbl
HAaWIy4ylled  OpraHu3alMyd  Ipouecca B
XUMHUYECKOM PEAKTOPE;

OIlK-4.10. VYmeer omnpeneniar OCHOBHBIE

CTaTUYECKHUE u JTUHAMUYECKHE
XapaKTepPUCTUKHU 00BEKTOB; BBIOUPATh
pallMOHAIBHYIO  CHCTEMY  PETYJIHpOBaHUS
TEXHOJIOTHYECKOTO  Tpollecca;  BBIOUpaTh

KOHKPCTHBIC THIIbI HpI/I60p0B JJIA ATMarHOCTUKU
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XHUMHUKO-TEXHOJOTHUYCCKOI'O IIpo1ecca,

OIIK-4.11. VYmeer TpUMEHSTH  METOIBI
BBEIYMCIIUTEIbHON MaTeMaTHKU u
MaTeMaTUIECKON CTATUCTUKH TUTS

MOJICTTUPOBAHUSI W ONTHUMH3AIUUA XUMHKO-
TEXHOJIOTUYECKHX MPOIIECCOB;

OIIK-4.12. Bianeer MeToJaMu
TEXHOJIOTUYECKUX PACYETOB OTMACIBHBIX Y3JI0B
XMUMHUYECKOT0 000pyI10BaHNUS;

OIIK-4.13. Brnageer IpaBUJIaMU u
CTaHJapTaMH pa3paboTku cXeM
aBTOMATH3AI[MH TEXHOJOTHIECKUX MPOIECCOB;
OIlK-4.14. Bnanmeer MerojaMM pacdera H
aHaJM3a MPOIECCOB B XUMUYECKHX PEaKTOPaXx,
OTIpE/ICIICHUs] TEXHOJOTHUECKUX MOKa3aTelNe
mpolecca; METoJaMu BbIOOpa XUMHUYECKUX
PEaKTOpOB;

OIIK-4.15. Bmageer meTonamu yIpaBiICHUS
XAMUKO-TEXHOJIOTUYECKIMH ~ CUCTEMaMU |
METOJaMH peryiupoBaHuUs XUMUKO-
TEXHOJIOTUYECKHX TPOIIECCOB;

OIIK-4.16. Bnageer nakeTramMu NpUKJIaJHbBIX
nporpaMMm Ui MOJICTTMPOBAHUS  XUMHKO-
TEXHOJIOTHYECKHX MPOIIECCOB.

OIIK-5. Cnocoben
OCYLLUECTBJIATH
BKCHCpI/IMCHTaHBHBIe
HUCCIICOAOBAHUA U
HUCIIBITAHUA T10
3aJIaHHOM METOINKE,

OIIK-5.1. 3HaeT OCHOBHbBIE METO/IbI U MPUEMBI
nmpo6ooTOOpa " poOONOATOTOBKH
aHAITN3UPYEMBIX 00BEKTOB, METOTBI
paszeneHus U KOHIIEHTPUPOBAHUS BEIIECTB;

OIIK-5.2. 3HaeTr TEOpPETHYECKHUE OCHOBHI H

TIPUHITUTIBI XUMHUYECKHX u ¢buznko-
XAUMUYECKUAX METOJIOB aHanu3a —
AIIEKTPOXUMUIECKUX, CTIEKTPAJIbHBIX,
XpoMaTorpapuuecKux;

OIIK-5.3. 3naer wMeroAbl UAECHTU(DUKALUU

Hayunsie MIPOBOJIUTH MaTeMaTHYEeCKUX OMUCAHUKN TEXHOJIOTHYECKUX
UCCIIEI0OBAaHUS U HaOOICHUS U MIPOLIECCOB HA OCHOBE AKCIEPUMEHTAJIbHBIX
pa3zpaboTka M3MEPEHUS C YIETOM JTAHHBIX;
TpeOOBaHUN TEXHUKHU OIIK-5.4. Ymeet BbIOpaTh METOJ aHAIHM3a IS
0€30MacHOCTH, 3aJlaHHOM aHaJIUTHYECKOH 3a]auu;
oOpabaTsIBaTh 1 OIIK-5.5. YMeer  NPUMEHSTH METOIbI
WHTEPIPETUPOBATH BBIYHMCITUTEIIBHOM MaTeMaTUKH u
AKCIIEPUMEHTAJIbHBIC MaTeMaTU4YEeCKOW CTAaTUCTUKH ISl 00pabOTKU
TaHHbIE Pe3yJIbTaTOB IKCIEPUMEHTA;
OIIK-5.6. Brnaneer METOaMHU
MaTeMaTU4YEeCKOW CTAaTUCTUKH ISl 00pabOTKU
pe3ylbTaTOB  aKTUBHBIX W TACCHUBHBIX
HKCIEPUMEHTOB.
Nudopmammonno- | OIIK-6. Cnocoben OIIK-6.1. 3naer u coOmOIaET HOPMBI
KOMMYHHKAITUOHHBIE | TOHUMATh IPUHIUAIEI | HHPOPMAITUOHHOMN 0€e301acHOCTH B
TEXHOJIOTUU paboThl COBPEMEHHBIX | MPO(EeCCUOHANBHOMN AEATEIbHOCTH;
JUTSt MH(OPMALIMOHHBIX OIIK-6.2. VYMmeer pemarb HMHXEHEPHO-
podeccuOHAIIbHON | TEXHOJOTUN U TEXHUYECKUE 3a/1a4u U 3a/1a4u
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JCATCIBbHOCTH

HUCITIOJIL30BATh UX IJIs1
peuIeHus 3a1a4
npoecCuoHAIBHOM
JESITCIILHOCTH

BBIUMCIIATEIIEHOW MAaTEeMAaTUKU C TIPUMEHEHUEM
COBPEMEHHBIX TPOTPaMMHBIX KOMILUIEKCOB U
SI3BIKOB TIPOTPAMMHUPOBAHHS,

OIIK-6.3. Bnageer COBPEMEHHBIMU
WHOOPMAIIMOHHBIMH ~ TEXHOJIOTUSIMH  TIpH
cbope, aHanuse, oOpabOTKE M TPEICTABICHUH
nHpopMalnH.
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4.3 HpO(l)eCCI/IOHaJ'IbeIe KOMIIETEHIIMA BBIITYCKHUKOB U HHAUKATOPbI UX TOCTUKCHUSA

OcHoBaHue
3anava . OOBexT unm 06JacTh Kon u Kon v HanmeHoBaHMe (npodeccnonaL I
npodeccHOHaIBHOMI CTaHJapT, aHAJIU3 OIBITA)
3HAHUS HanMeHoBanue [IK nHauKaropa goctmwxkenns [1IK
JEeSITEILHOCTH O0001IeHHbIE TPYIOBBIC
byHKIIH
Tun 3axa4 npogeccHoOHANBbHOM 1eITeIbHOCTH: HAYYHO-UCCIEA0BATEIbCKUH
Beinonnenue XHUMHYECKOE, XUMHUKO- ITIK-1 Cnocoben [1K-1.1 3naer nopsaok AnHanus TpeboBaHM K
(byHIaMEHTATBHBIX U TEXHOJIOTUYECKOE OCYILECTBIISATh OpraHu3aIid, TUIAHUPOBAHUA U | TPO(eCCHOHAITBHBIM
MPUKIIAIHBIX paboT IIPOU3BO/ICTBO; TEXHOJIOTUYECKHM IIPOBEJICHUS] TEXHOJIOTHYECKOTO | KOMIIETEHIUSM,
IIOMCKOBOTO, IIpoLECC B npotrecca. MPEIbSABISEMBIM K
TEOPETUYECKOIO U CKBO3HBIE BUJIBI COOTBETCTBUU C IIK 1.2 Ymeer ucnonb3oBarb BBIIIYCKHUKAaM HallpaBJICHUS
AKCHEPUMEHTAIBHOTO npoheccHoHaTBEHON peraamMeHToM U TEXHUYECKUE CPEJICTBA /IS MOJATOTOBKU Ha PHIHKE

XapakrTepa ¢ LeJbI0
OTIpe/IeTICHUSI TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, & TAKKE
KOMILIEKca padoT Mo
pa3paboTke
TEXHOJOTUYECKOU
JIOKYMEHTAIUH.

ACATCIBHOCTHU B
MIPOMBIIIJIEHHOCTH (B cepe
opranu3anvu 1 NpoBCACHUA
Hay4HO-
HCCIIEIOBATENLCKUX U
OIIBITHO-KOHCTPYKTOPCKHUX
pabot B obOmactu
XUMHUYECCKOTO 1 XUMHUKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

HCIIOJIb30BAThH
TEXHUYCCKUC CPCACTBA
JUISL U3MEPEHUS
OCHOBHBIX IMapaMCTpOB
TEXHOJIOTUYECKOTO
po1uecca, CBOMCTB
CBIPbS U IIPOAYKIIHMH.

MU3MEPEHUS] OCHOBHBIX
rapaMeTpoOB TEXHOJIOTUYECKOTO
Ipolrecca, CBOMCTB ChIpbs U
MPOAYKIIHH.

[1K-1.3 Bnageet HaBbIKaMu
OCYIIECTBIISITh
TEXHOJOTUYECKUN MPOLECC B
COOTBETCTBUU C PETIAMEHTOM.

[1IK-2 l'otoB u3y4ath
HayYHO-TEXHUUYECKYIO
nH(pOpMaIIHIO,
OTEYECTBEHHBIN U
3apyOeXHBIN OIBIT 110
TEMaTHKe
UCCIIEIOBAaHUS

[1IK-2.1 3naer nopsiaok
BBICTPAaNBAHUS JJOTMYECKUX
B3aUMOCBS3EH MEKITY
Pa3IMYHBIMU JIUTEPATYPHBIMU
MCTOYHUKAMHU.

[1K-2.2 YMmeeT ocymiecTBIsATh
IIOUCK, 00pabOTKy U aHaIN3
Hay4YHO-TEXHUYECKOHN
nH(pOpMaIKY IO TPOPUITIO
BBITNIOJIHSAEMOU paboThl, B TOM
qlCJIe C IPUMEHEHUEM

Tpyaa, 0000IIeHIEe
3apyOeKHOTO OIIbITA,
MIPOBEACHUS KOHCYIbTALIUI
C BeIyLTUMHU
paboToaTensmu,
00BEIMHCHUSIMU
paboToxareneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIIMTYCKHUKH B paMKax
HaNpaBJICHUS TTOATOTOBKH.
[TpodeccronanbHbI
craugapt 40.011
«CreuuanucT 1no Hay4Ho-
MCCIIETIOBATENLCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIN IIPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUTHI
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COBPEMEHHBIX TEXHOJIOTHH.
[1K-2.3 Bnageet HaBbIKaMu
oOpamieHus ¢ HayYHOU U

TEXHUYECKOMW JIMTEPATYpOU.

I1K-3. Cnocoben
IIPOBOJUTH aHAIU3
CBIPBSI, MAaTEPUAJIOB U
rOTOBOM ITPOTYKIUH,
OCYLIECTBJIATh OLEHKY
pe3y/nbTaTOB aHAIN3a

IIK-3.1 3HaeT oCHOBHBIC
MIPUHIIMIIBI, METOIBI 1

(OpPMBI KOHTPOJIS
TEXHOJIOTHYECKOTO Mpolecca u
KayecTBa

MIPOTyKITHH.

IIK-3.2 YmMmeeT OllEHUTD U
WHTEPIPETHPOBATH
MOJTyYE€HHBIC PE3YIbTATHI.
I1K-3.3 Baageer
COBPEMEHHBIMH METOIaMU
aHaJIM3a ChIPhsl, MATEPUAJIOB U
KauecTBa TOTOBOM MPOTYKITUH.

I1K-4. Cnocoben
BBIOMPATh METOJ]
HAyYHOTO
WCCIIEIOBAHUS, UCXOIS
13 KOHKPETHBIX 3a/1a4,
OpraHu30BBIBATH €TO
OCYILIECTBIICHUE U
aHAJM3UPOBATh
pe3yIbTaThI C
WCTIOJIb30BAHUEM
COBPEMEHHBIX METOJIOB
00pabOTKU JaHHBIX,
0pOpPMITSTH
MOJTyYECHHBIE
pe3yJbTaThI B BUJE
0T4YEeTa, HAYYHOUI

[1IK-4.1. 3naet coBpeMeHHbBIE
MOJIXO/IbI K HAYYHOMY
HCCIICIOBAHUIO;

[1K-4.2. Ymeet opopMItsITh
MOJTYYeHHBIEC PE3YyIbTaThl B
BHUJIE OTUETA, HAYYHOU
MyOTMKAINY, TOKIa/a;
IIK-4.3. Baageer
COBPEMEHHBIMHU METOIaMU
00pabOTKH JTaHHBIX.

Poccniickoit denepanuu ot
04.03.2014 Ne 121 H,
O06o00meHHas TpyaoBast
byHKIHS

A. IlpoBenenue HaydHoO-
UCCIICIOBATEILCKIX U
OTBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTIAEIEHBIM
paszeniam TeMBbl.

A/02.5. OcytiecTBieHue
BBITTOJTHCHUSI
IKCIIEPUMEHTOB H
o(opMIIeHHS PE3yIIbTATOB
HCCIEN0BaHUN U
pa3paboToK.

(ypoBeHb KBaTH(pUKALINHT —
5).
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myOTMKaIY, TOKIaa,
TOTOBUTSH (T10/T
PYKOBOJICTBOM)
JTOKYMEHTBI K
MATEHTOBAHHUIO,
0OPMIICHHIO HOY-Xay

[IK-5. Cnocoben
pa3palaTeIBaTh U
BHE/IPATH
WHHOBAI[MOHHBIC
TEXHOJIOTHYECKHE
MPOILIECCHI B 00JIaCTH
CUHTETUYECKUX
OMOJIOTHYECKH
AKTHBHBIX BEIICCTB,
XUMHKO-
(hapmarneBTHYECKUX
MpenapaToB u
KOCMETHYECKUX
CPENCTB.

IIK-5.1 3HaeT MeTOIbI
MOJIyYCHUS U aHaIu3a,
CBOICTBA, MEXaHU3MBI
JieficTBUS U 00JIaCTH
MPUMEHEHUsI OMOJIOTUYECKHU
AKTHBHBIX BEIIECTB
pa3JIUYHBIX KJIACCOB;

[1K-5.2 3naer TeopeTuveckue
OCHOBBI TEXHOJIOTHYCCKHUX
MPOIIECCOB TOYUYCHUS
OMOJIOTMYECKH aKTUBHBIX
BEIIECTB Pa3JIUYHBIX KJIACCOB
Y TOTOBBIX ITPOJTYKTOB Ha UX
OCHOBE, a TaKXKe
HOpMAaTHBHBIC TpeOOBaHUS,
MPEIBSBISIEMBIC K UX
MIPOU3BOJICTBY U 000POTY;
IIK-5.3 YMeeT ucnons30BaTh
TEOPETUUECKUE 3HAHUS TI0
XAUMHH U TEXHOJIOTUH
OMOJIOTMYECKH aKTUBHBIX
BEIIECTB JIJIsSI peIICHUs 3a/1a4
HAy4YHO-UCCJIEAOBATEIbCKON U
MPOU3BOACTBEHHOMN
JIEeATEIILHOCTM,

[1K-5.4 YMmeet BbIOUpaTh
OITHMAaJbHBIE METOJIBI K
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CpeacTBa IPOBEICHUS
AHATUTUYECKHIX
HCCIIEIOBAaHUM JJIsl pEIICHUS
KOHKPETHBIX 3aJ1a4 B 00J1acTH
CHHTE3a OMOJIOTUYECKHU
AKTUBHBIX BEIIECTB U
MIPOU3BOJICTBA TOTOBBIX
MPOJYKTOB Ha UX OCHOBE;
IIK.5.5 Bnaneer HaBbIKamMu
MPaKTUUYECKON padoThI B
00J1acTH XUMHH B TEXHOJIOTUH
OMOJIOTMYECKU aKTUBHBIX
BEIIIECTB M TOTOBBIX
MIPOJTYKTOB Ha MX OCHOBE.

Tun 3apa4y npogeccnoHaIbLHOI 1eITeJIbHOCTH: TEXHOJIOTHYeCKH il

Beinonnenue
(byHIaMEHTABHBIX U
MPUKIAIHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCHEPUMEHTAIBHOTO
Xapakrepa ¢ Lelblo
OTIpEe/IeNIEHUS] TEXHUYECKUX
XApaKTEPUCTUK HOBOM
TEXHUKH, a TAKKe
KOMILIEKca padoT Mo
pa3paboTke
TEXHOJIOTMYECKON
JOKYMEHTaluu

XuUMHYECKOe, XHMMKO-

TEXHOJIOTHYECKOE
IIPOU3BOJICTBO

CKBO3HBIE BUJIBI
npodeccrnoHaIBHO N
JIeATEIIbHOCTH B
MIPOMBIIIJIEHHOCTH (B cepe
OpraHu3aIluK U POBEICHHSI
Hay4YHO-
HCCIIEIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obOnactu
XUMHUYECKOTO U XUMHKO-
TEXHOJIOTHIECKOTO
IIPOU3BO/JICTBA).

IIK-6. Criocoben
pEarn30BHIBATH
MPOIIECCHI B
TCXHOJIOTUHN
CUHTCTHUYCCKUX
OMOJIOTHYECKHU
AKTHUBHBIX BCIICCTB,
XUMHUKO-
(hapmareBTHYECKUX
MpenapaToB u
KOCMECTHUUCCKUX
CPEJ/ICTB.

[IK-6.1 3naer ocobeHHOCTH
J1a00paTOPHOTO U
TEXHOJIOTHIECKOTO
000pyI0OBaHUS TSI CHHTE3a U
MPOU3BOCTBA OMOJIOTUYECKHU
AKTUBHBIX BEIIECTB U TOTOBBIX
MPOAYKTOB Ha UX OCHOBE;
[IK-6.2. YMmeeT noadupath u
ONTUMH3HUPOBATH MapaMeTPhI
CUHTETUYECKUX U
TEXHOJIOTHYECKHUX TIPOI[ECCOB
MOJIy4eHUsI OMOTIOTHYECKHU
AKTUBHBIX BEIIECTB U TOTOBBIX
MPOAYKTOB Ha UX OCHOBE;
[1K-6.3 Bnaneer ocHoBamu
MPOSKTUPOBAHUS
TEXHOJIOTHYECKHUX TIPOI[ECCOB
MPOU3BOCTBA OMOJIOTUYECKHU

Ananu3  TpeOoBaHMIl K
npodeccnoHaTLHBIM
KOMIIETEHIIHSIM,
MPEIbIABIIEMBIX K

BBIITYCKHUKAaM HaITpaBJICHUA

MOATOTOBKM  HAa  pPBIHKE
Tpyna, 00001IeHNEe
3apyOeKHOTO OTIBITA,
MPOBEJICHUST KOHCYJbTAIUI
C BEYIIUMHU
paboToaTensmu,
00BbeTMHEHUSIMH

paboToxareneii oTpaciu, B
KOTOPOU BOCTpEOOBaHbI
BBIITYCKHUKHA B paMKax

HaIrpaBJICHUSA IMOATOTOBKH.
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AKTHBHBIX BEILIECTB U TOTOBBIX
IIPOJYKTOB Ha UX OCHOBE.

[TpodeccronanbHbII
CTaHJIapT 40.011
«Crnenuanuct 1o Hay4HO-
HCCIIEIOBATENIbCKUM u
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKACHHBIA  IIPUKA30M
MuHnucrepcTBa  Tpyga u
COLIMAIbHOU 3aIUTBI
Poccniickoit @enepanyu ot
04.03.2014 Ne 121 .

O6oOmennass  TpymoBas
byHKIMS:

A. TlpoBeneHue HaydHO-
HCCIIEI0BATENbCKUX "
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboToK MO OTACITHHBIM
paszzesaM TEMBI;

(ypoBeHb KBaTH(pUKALINHT —
5)

27




5 AHHOTAIIUA PABOYUX ITPOT'PAMM JUCHHUIIJIMH, ITIPAKTUK U THA
5.1 lucuunIMHbI 00513aTeJIbHOM YacTH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHBI
«HOCTpPaHHBIN A3BIK»

1 eap AUCHUIVIMHBI — TpuoOpeTeHHe oOyyarouuMmucs oOmeld, KOMMYHUKAaTUBHOW U
podeccuoOHAIbHOM KOMIIETEHLMH, YpPOBEHb KOTOPBIX Ha OTHENbHBIX 3STamax S3bIKOBOM IOJATOTOBKHU
MIO3BOJISIET MCIOJIb30BaTh MHOCTPAHHBIN SI3bIK MPAKTUYECKH KaK B MPO(GECCHOHATBLHON (MPOU3BOICTBEHHOMN
Y HAy4YHOMW) AESITeIbHOCTH, TaK U JIIs 1iejiell camooOpa3oBaHusl.

2 B pesyabrare u3y4eHHUs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CIETYIONUMA KOMIIETECHIIUSAMA U HHIUKATOPaMHU UX TOCTH)KCHUS.

VK-4.1; YK-4.2; YK-4.3; YK-4.4; VK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9

3uamo:

- OCHOBHBIE€ CIOCOOBI COUETAEMOCTU JIEKCHUECKHUX €IMHHUIl U OCHOBHBIE CJIOBOOOpa30BaTENIbHbIE
MOJENH;

- PYCCKHE SKBHBAJICHTbI OCHOBHBIX CJIOB U BBIPQXEHHIl peud B IPOLECCE MEXKIUYHOCTHOIO H
MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

- OCHOBHBIE IIPUEMBI U METO/IbI peheprupoBaHUs U AHHOTUPOBAHUS JINTEPATYPHI;

- MACCUBHYIO U aKTHBHYIO JIEKCHUKY, B TOM 4Hcje OOIIEHAYYHYIO0 U CHEIHAIbHYI0 TEPMHHOJOIHIO,
HE0OX0IMMYIO JIJ1s1 pabOThI HaJl TUIIOBBIMU TEKCTaMH;

- IpueMbl pabOThl C OPUTUHATILHON JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemu:

- paboTaTh C OPUTrMHAIBHOM JINTEPATYpOIl HA MHOCTPAHHOM SI3BIKE;

- paboTath CcO cI0BapeM;

- BECTH IEpEeruCKy Ha HM3y4aeMOM SI3bIKE C IEJIbI0 MEXKIUYHOCTHOTO U MEXKKYIbTYPHOTO
B3aUMO/JICHCTBHS,

- BECTH PEUYEBYIO JIEATEIbHOCTh MNPUMEHUTEIbHO K cdepe ObIToBOM U mpodeccnoHanbHOM
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXKJIUYHOCTHOIO M MEXKYJIbTYPHOTO OOILEHUS, HaBBIKAMU U
YMEHUSMH PEUYEBOM JIEATEIBHOCTH TPUMEHUTEIBHO K cdepe ObIToBOM U mpodeccHoHaTbHON
KOMMYHHKAIMU, OCHOBaMH IyOJIUYHON peyu;

- OCHOBaMH pedeprpoBaHUs U AHHOTUPOBAHUS JINTEPATYPhI HA U3Yy4a€MOM HHOCTPAHHOM SI3bIKE.

3 Kparkoe coaepxxanue THCUUILIMHBI

Paszpgen 1. I'paMMarnueckue v IEKCHYECKUE TPYAHOCTH U3y4aeMOTIO SI3bIKA.

1.1 CopspkeHre U M3MEHEHHUE TJIaroja-cBs3kd B (popmax HacTosIiero BpeMeHH. BuyioBpeMmeHHbIe
¢opmbl rnaronioB. OOpazoBaHue (OpM MPOCTHIX, NPOJOJDKEHHBIX, NEPPEKTHBIX U NEepPPEKTHO-
IIPOJIOJDKEHHBIX BpeMEH Iiiaroja. BompocuTenbHble MpeiokKeHUsT B pa3inMuHbIX BpeMeHax. OOpa3zoBaHue
OTpULATENbHBIX (JOPM IJIarojia B pa3IMyHbIX BpeMeHax.

1.3 OOpa3oBaHue NPOCTHIX, MPOJODKEHHBIX, MEPPEKTHBIX BpPEMEH TIJarojibHbIX GOpM U
ynotpednenue ¢opMm crpaaarenbHoro 3aiora.l.4. BunoBpemennbsie (opmbl riaronos. OOpa3oBaHue
MPOCTBIX, MPOJIOJDKEHHBIX, MNEPPEKTHBIX U NEp(PEKTHO-IPOJOHKEHHbIX BpeMeH. BomnpocurenbHbie
MpeVIOKEHUsT B pa3inyHbIX BpeMmeHax. OOpa3zoBaHue OTpPHULATEIbHBIX (QOpPM TIjarojia B Pa3IUYHBIX
BpeMeHax.

1.4 Ilpuuactus. [lpuyactus HacTosmiero u npoieauero BpeMenu. [lepgpextaeie Gopmbl puyacTus.
Mecto npuyactuii B npeuiokeHud. AOCOIIOTHBINA IPUYACTHBINA 000pOT.

1.5 Undunutus. @opmel uHpuuutuBa. [IpononkeHHbld U neppekTHbIM HHPUHUTUB. DYHKIUU
nH(pUHUTUBA B npeanoxkeHuu. OOpa3oBaHue U ynoTpediieHue UHQUHUTHUBHBIX O0OPOTOB THIA «CIIOKHOE
MOJJIEXKAILEE» U «CIIOKHOE JIOTIOJTHEHHUE.

1.6 Mopanbeubie riaroasl. CTpykTypa npemioxenus. [Ipuanuns cioBooOpasoBanus. CokpaiieHus
(a60peBuarypol). O6o3Hauenne natel [IpaBuia 4TeHUss XUMUYECKHUX DJIEMEHTOB, 0003HaueHUN U (popmyn
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HEOPraHMYECKUX COCAMHEHUN M ypAaBHEHUN XMMHYECKHMX peakuui. [IpaBuia drTeHus eauHUL U3MEpEHUS.
[IpaBuia yTeHUSI HAMMEHOBAHUM OCHOBHBIX OPraHUYECKUX COECTMHEHU.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenue B ClIeMaILHOCTD

2.1.2. .. MenneneeB

2.1.3. PXTY um. JI.. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bI, HAY4YHbIE CTaTbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumudeckoe npeanpusTie

2.1.7. Xumunyeckas naboparopus. Texnuka Oe3zomacHoctu B Jjaboparopuu. M3mepenus B
XUMHYECKOH J1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexHonorus PapmaneBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOaembl FIKOJIOTUH.

2.2 llonstme o Buumax ureHusd. IIpocMoTpoBoe uTeHMe Ha INpuMepax TEKCTOB O xumuu, .M.
Mengeneere, PXTY um, JI.11. Menaeneena.

AXTUBH3AIMS JIEKCUKH IPOYUTAHHBIX TEKCTOB.

2.3 Wzyuaroliee 4TeHrne HayYHbIX U HAYYHO-TIOMYJIIPHBIX TEKCTOB 110 BRIOPAaHHOM CHELMaTIbHOCTH Ha
npumepe TekcTtoB: «Hayka u HayyHble MeTonabl», «XuUMHuYecKoe mpeanpusarue», «CoBpeMEHHbIE
WH)KCHEPHBIE TEXHOJIOTHUNY, «XHuMHUYecKas jgabopatopusi. TexHuka Oe30macHOCTH B J1abOpaTopum.
W3mepenuss B xumuueckoi sadopatopumn», «Xumus Oynymiero. CoBpeMEHHbIE TEHACHLMHU Pa3BUTHS
HayKkn», «buotexnomnorus. @apmareBTUUECKHE MPOU3BOJICTBAY, «3eneHas Xxumus. [Ipo0iaemMsl s3KoI0TUm».

Jlexcuyeckre OCOOEHHOCTH TEKCTOB HAyYHO-TEXHHYECKOW HANpaBlIE€HHOCTU. TepMUHOJIOTHS
HayYHO-TEXHUUYECKOM JIUTEPATYphl HAa U3yYaeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTrka yCTHOM pedH 10 TEMaMm:

3.1.1. «I'oBopuM o cebe, 0 cBoei Oymymieit mpodeccum,

3.1.2. «Moi1 yruBepcurer»,

3.1.3. «YHUBEPCUTETCKHUN KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosnoru4eckas pedb 1o TeMe «o cebe u o Oyaymieit mpodeccun». JIekcuaeckue 0COOCHHOCTH
MOHOJIOTUYECKOU PEUH.

3.3 PeueBoif 3THKET MOBCEIHEBHOIO OOIIEHUS (3HAKOMCTBO, IPEACTaBIEHUE, YCTAHOBJIEHUE U
nojJiep>)kaHue KOHTaKTa, 3ampoc M cooOuieHue uHdopmanuu, NoOyXKIAeHHE K JIeHCTBUIO, BbIPAKEHUE
POCHOBIL, COTIaCHs).

Oco0eHHOCTH TUAIOTUYECKOH pedH M0 MPOiIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATBHOCTH

I'pamMaTuyeckue TPYJHOCTHU SA3bIKA CIIEUATBHOCTH:

4.1. I'pammaTHyUeCKU€ U JIEKCUUECKUE TPYAHOCTH S3bIKA CIEIIMATIbHOCTHU:

Pa3nuunHble BapuaHThl IEpeBOja MPUYACTUN HA pycCKUil s3bIK. [IpuyacTHbIe 060POTHI U IPHUEMBI X
IIEpEBOJIA HA PYCCKUM S3BIK.

4.2. CocnaratenbHoe HakJoHeHHE. POpPMbI COCIAraTeabHOI0 HAKJIOHEHUS B HM3y4aeMOM S3bIKE.
MopnanbHble TJaroibl M HUX HCIOJIb30BAaHHE B MPEUIOKEHUSX B COCIAraTeJbHOM HAKJIOHEHUU. THIIbI
YCIIOBHBIX Ipe/IokKeHn. BapuanTsl nepeBoaa npeuiokeHuil B cocarareIbHOM HAaKJIOHEHWU U YCIOBHBIX
npeatoxeHui. [lopsanok cioB B mpeaioxkeHu. IMpaTHIeCKue KOHCTPYKITUH.

4.3. W3yuenue mpaBuil nepeBoja pazaudHbIX (GOopM MHPUHUTHBA U UHPUHUTHUBHBIX 00OPOTOB Ha
PYCCKHH SA3BIK.

4.4 Nzyyaroiiee yTeHNE TEKCTOB 110 TEMATHKE:

1) «JIaGopaTopus»

2) «/3mepenust B XUuMU4ECKOM 1a00paTopum.

Crunucruyeckue OCOOEHHOCTH CIELMAJbHONW HayYHO-TEXHUYECKOW JuTeparypbl. OpraHuzanus
paboTel co crnenuanbHbIMM cioBapsmu. Ilonstue o pedepupoBaHMM U AHHOTUPOBAHUU TEKCTOB I10
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cnenuanbHocTH. [lonck HOBOM MHpOpManuu mpu paboTe ¢ TEKCTaMU M3 TMEPHOJUYECKUX H3JIaHUA U
MOHOTpa(Uii, HHCTPYKIUH, IPOCHIEKTOB U CIIPABOYHON JIUTEPATYpPhI IO pacCMaTpUBAaEMOIl TEMaTHUKE.
4 O0beM yueOHOM TMCHUTIITHHBI

Cemectp Cemectp
Beero 1 cemect 2 ceMecT 3 cemect 4 cemecT
Bun yae6noit paboThl X A P A P A P A P
3 | AR | ap Kan. | oo Kall. | oo | AKALL | o | AKaZ.
q. q. q. q, q.
Obuast TPYI0EMKOCTE | o | 3540 | 2,0 | 720 | 20 | 72,0 | 20| 720 | 3,0 | 108,0
AUCHUILTAHBI
K _
OHTAKTHAS PaboTa— | 3 | o001 0,0 | 32,0 | 0,9 | 320 |09 32,0 |09 32,0
ayIMTOPHbIE 3aAHATHSA:
IT
PAICTHACCINE SAWITHL | 36 1 128,0 | 0,9 | 32,0 | 0,9 | 32,0 | 0,9 32,0 |09 32,0
(I13)
CamoctosTenbHas 44| 160 | 1,1 | 40 | 1,1 | 40 |[1,1| 40 |1,1] 40,0
padora
K
OHTAKTHas 0,6 0’2 0’2 0’2
caMoCTOsITeIbHAs paboTa
CaMoOCTOSTENIBHOE 4.4 1,1 1,1 1,1 1,1
M3y4YeHUE Pa3/eiioB 159.4 39,8 39,8 39,8 40,0
JTUCHUTUINHEI
Buabl koHTpOJIA:
Bua xonrpous u3 YII + + +
OK3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonrakthHas pabora -
0,4 - - - 0,4
IIPOMEKYTOYHAs 1.0 , i i ) 1.0 )
arrecranuda
[ToaroroBka K ’3K3aMeHy. 35,6 - - - 35,6
B
WL HTOTOBOTO 3auer 3auer 3auyer JK3aMeH
KOHTPOJISA:
Cemectp Cemectp
. Bcero
Bun yuebnoit 1 cemectp 2 cemecTp 3 cemecTp 4 cemectp
a0oTHI Actp. AcTtp. AcTtp. AcTtp. .
p 3E CTp 3E CTp 3E CTp 3E CTp 3E Actp
q. q. . . q,
O6mas
TPYLOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81
JTUCIUATLINHBI
KonrakTHas
pabora — 3,58 | 96,75 |0,89| 24 |0,89| 24 |089| 24 [089| 24
ayJIMTOPHbIE
3aHATHS:
IT
PaICHIHACCIHE 36 | 96 |08 24 |089] 24 |089] 24 |089| 24
3anstus (I13)
Camocrostrenbiiast | ) |50 | 1i1| 30 [L11] 30 |L11| 30 | 1,11] 30,0
padora
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KonrtaktHasa

CaMOCTOSTCIbLHAS 0,45 0,15 0,15 0,15

0
pabota 4.4 111 111 111 111
CaMOCTOSITEIIFHOE
W3yYECHUE Pa3/IeNIOB 119,55 29,85 29,85 29,85 30,0
OUCIIUITIIINHBI

Buabl koHTpOJIA:

Bun koutpoJs u3

+ + +
i
OK3aMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00
KonrtakthHas pabora
—  IPOMEKYTOYHAas 0,30 - - - 0,30
aTTecTalus 1,00 - - - 1,00
IT

OJrOTOBKA K 26,70 ] ] ] 26.70
IK3aMCHY.
B

1L HTOTOBOTO 3auer 3auer 3auer OK3aMeH

KOHTPOJIsI:

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUILIMHBI
«Hctopus (ucropusi Poccun, Bceodiiasi ucropusi)»

1 Leap (ucuMIUIMHBI — GOPMUPOBAHHUE Y CTYACHTOB IIEJIOCTHOTO MPEACTABICHUS 00 HCTOPUIECKOM
npomuiom Poccun, ee MecTe BO BCeMUPHO-UCTOPUIECKOM TPOIIECCE.

2 B pe3ysbTrare U3y4eHHs] AMCHUILIMHBI 00YYAOIMIACS J0JI5KEH:

Obnadams CIeNyONUMA KOMIIETCHITUSMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

VK-5.1, VK-5.2, VK-5.3, VK-5.6, YK-5.7, VK-5.11, YK-5.12, VK-5.13.

Buame:

— OCHOBHBIE HAIPaBIIEHUs, TPOOJIEMbI 1 METO Il UICTOPUYECKON HAYKH;

— OCHOBHBIC JTallbl M KJIIOYEBbIE COOBITHS ucTopun Poccum W Mupa; OCOOCHHOCTH DPa3BUTHA
POCCHUHCKOTO TOCYAapCTBa, BEIAAIONINXCS IeATENeH OTeUeCTBEHHOW U BCEOOIEH HCTOPHUH.

Ymemo:

— COOTHOCUTH OOIIHME HCTOPUYECKHE MPOIECChl U OTACIbHBIC (DAKTHI, BBISBISATH CYIIECTBEHHBIC
YEepThl ICTOPUYECKHUX MPOIIECCOB, SIBJICHUHN M COOBITHI; aHAIM3UPOBATh COIIMAIEHO-3HAYUMBIE TIPOOJIEMBI;

— ¢opMyIupoBaTh W aPTyMEHTHPOBAHO OTCTAWBaTh COOCTBEHHYIO TIO3UIIMIO IO Pa3IUYHBIM
npo0iemMaM UCTOPUU.

Bnaoemw:

— TPEACTaBJICHUSAMHU 00 UCTOPHUH KaK HayKe, €€ MEeCTE B CHCTEME TYMaHUTApPHOTO 3HAHUS,

— MIPEICTABJICHUSIMU 00 OCHOBHBIX dTalaX B HICTOPUHU YEJIOBEUECTBA U UX XPOHOJIOTHH;

— KaTeroOpUaIbHO-TIOHATHITHBIM anmapaToM W3y4aeMOu JUCIUIUIUHEL;

— HaBBIKAMH aHAJIN3a UCTOPUUECKUX UCTOYHUKOB.

3. KpaTkoe coaepskaHue M CHUILTHHBI

Paznen 1. HUcropusi B cucreMe CONHAIbHO-TYMAHUTAPHBIX HayK. OCHOBBI MeTOH0JI0TUH
ucropuvyeckoii Hayku. Oco0eHHOCTH CTAaHOBJIEHHsI ToCyJAapcTBeHHOCTH B Poccuu mo cpaBHeHHIO ¢
€BpOINEeiiCKIMHU PaHHEeCPeIHEBEKOBBIMHU IOCyIapCTBAMMU.

Mecro ucropum B cucreme Hayk. [Ipenmer wncropudeckoi Hayku. Posb Teopun B NO3HaHUM
npouuioro. CymniHOCTh, GopmMbl, GYHKIIMA HCTOPUYECKOTO 3HaHMs. [IOHSATHE HMCTOPHUYECKOTO HMCTOYHHUKA,
KJaccuukanus UICTOPUIECKUX UCTOUYHUKOB. Mctopust Poccuu — HeoThemiIemMasi 4acTh BCEMHUPHOW WCTOPHH,
oOuiee 1 0COOEHHOE B HCTOPUUECKOM Pa3BUTHUH.
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Antponorene3. Heomnurnueckas pesomouus. CouuanbHblii cTpoil. Pa3znoxeHue mnepBoObITHOM
oOuunbl. luBmnmzamuu [IpeBunero Bocrtoka. [ocynapctBa antuuyHoctu. Hapoapl u  apeBHelniue
rocyaapcTBa Ha Tepputopun Poccun. DtHorenes cnaBsH. Benmkoe I[epecenenne napoaos B I11-1V BB.

Tpanuuuonusie (GopMbl COLMAIBHON OpraHu3alMi €BPOINEHCKUX HApoJOB B JOTOCYAApPCTBEHHBIN
nepuo/i. BO3HUKHOBEHME paHHECPEHEBEKOBOM rocyAapCTBEHHOCTH B EBporie.

OTHOKYJABTYpHbIE U COLMAIbHO-MOJIMTUYECKUE  TPOLECCHl  CTAHOBJIEHUS  POCCUHCKOM
rocyaapcTseHHOCTH. Hauano poccuiickoit rocynapctBeHHocTH. Kuesckas Pyce. Ilpunsatue xpucruancrsa.
Pycckue 3emnu B XII — XIII BB. MoHrono-tarapckoe Hauiectsue Ha Pycb. DkcnaHcus B 3arajjHble U CEBEPO-
3amajgHble pycckue 3emin. Bennkoe KHSDKeCTBO JIMTOBCKOE U Pycckoe rocynapcerso.

MecTo cpeHEeBEKOBbs BO BCEMUPHO-HCTOpUUYECKOM Ipolrecce. CkilaJblBAHNE OCHOB HAIlMOHAJIBHBIX
rocyfapctB B 3anaanoit EBponie. O6pazoBanue Poccuiickoro rocyaapctBa, €ro HCTOPUYECKOE 3HAUCHHE.

Poccus B XVI B. - XVII BB. V wuncrokoB HoBoro BpemeHnu. OCOOEHHOCTH COCIOBHO-
npenacraBuTenbHON MoHapxuu B EBpone u Poccun. Hauano XVII Beka — amoxa BceoOI1ero eBponeckoro
Kkpuzuca. CHHXpOHHOCTb KPU3HUCHBIX CUTYallMil B pa3HbIX cTpaHax. «CMyTHOe BpeMs» B Poccun.

I'enesuc xanutanuizma. Ero gopmsl u cocyiiecTBoBanue ¢ 3iaemMeHTaMu (eoaanuzma. OcoOGeHHOCTH
paznuuHbiXx peruoHoB EBpombl.  ®dopmupoBanue wmupoBoro pbiHkKa. Ilogbem  MaHydakTypHOTO
npou3BojicTBa. DopMupoBaHNe BHYTPEHHUX PHIHKOB.

I'enesuc camonepxkasus B Poccun. «BTopoe m3manue» kpenoctHudectBa — CoOOpHOE YlIOKEHHE
1649 r. u ropuanyeckoe oopmiieHUuE KpernocTHOro npasa. Cexyaspu3alus pycCKoi KyabTyphbl.

Paspgen 2. Or HoBoro k Hogeiimemy Bpemenn. Poccuiickast umnepust B XVIII- nayane XX B.

Poccuiickoe rocynapctBo B XVIII Beke — Beke MoaepHu3auuu U npocsemienus. Pedopmsr Iletpa I
KaK IepBas IOMbITKA MOJEpPHHM3AIMHU CTpaHbl, €€ ocobeHHocTu. PopmupoBanue Poccuiickoll uMIepuu.
OcCHOBHbIE HAIpPABJIEHUS «EBPOINEU3aLUN» CTpPaHbl. OBOJIOLUS COLMAIBHOW CTPYKTYpbl OOIIecTBa.
JlanbHenmee paciupenue rpaul Poccuiickol HMIIEpUH.

Wneiinble u counanbHO-oauTHYecKre UCTOKU [IpocBemenns. OCHOBHbIE YepPThl MPOCBETUTENIBCKON
UJIEOJIOTUH: YEJIOBEK U TOCYAapCTBO, «ECTECTBEHHOE MPaBO», 3THKA. Mies nmporpecca Kak rocrojcTBYyIOIIee
TeueHrWe B OOIIECTBEHHOW MbICTH. Poccusi B 3Moxy mpocBemeHHoro adcomotusma. Poccust u EBpona B
XVIII Beke. MI3MeHeHHs B MEXAyHAPOIHOM I0JIOKEHUN POCCUIICKON HMITEpHH.

Poccus B XIX cronerun. [Ipombimnennsiii nepeBopot B EBporne n Poccuu: obuiee u ocobeHHoe.
Baxueitmme ycnoBus nepexoaa Poccuu kK HHIyCTprUaIbHOMY OOIIECTBY — pEIIEHNE KPECThSTHCKOTO BOIIPOCa
U OrpaHMYEeHHE caMmojiep)kaBusd. JlJIUTENbHOCTb, HEMOCIEeI0BaTENbHOCTh, UUKIMYHOCTh Mpoliecca
OypxyazHoro pedopmupoBanus. EBponeiickas peposrorus 1848—1849 rr. Utoru, 3HaueHne, HCTOPUIECKUE
MOCJIEICTBUSI.

Pone cyObextuBHOrO (hakropa B mpeogosiennn oTctaBanusa. Pedopmbr XIX Beka, ux 3HAUYCHHE.
OobuecTBeHHbIe nBAKEHHUS B XIX Beke.

Poccust u Mmup Ha pyOexe BEKOB: HEPaBHOMEPHOCTh M NMPOTUBOPEUMUBOCTH pa3BUTHs. OOIIMe UTOTU
POCCUICKON MOJEpHH3ALNU K Hadany XX BeKa.

CootHomienue mnoiutudyeckux cuil B Poccum B Havane XX Beka. Hapacranume xpusuca
camojiepkaBus. IlepBas poccuiickas peBosrouusa. O6pa3oBaHue NOIUTHUECKUX NapTuid. ['ocynapcTBeHHas
nyma Hayana XX BeKa Kak IEpBbIl ONBIT poccuiickoro mnapiameHTapusma. CTOJBIMMHCKAs arpapHas
pedopma. IlepBas mupoBas BoiiHa U ydactue B Hell Poccuun. ®eBpanbckas peBostonus 1917T. u kopeHHbIS
M3MEHEHHUS B MOJIUTUYECKOU KU3HU CTPAHBI.

Pazgen 3. BcemupHo-ucropudeckuil mpouecc 1 XX Bek. OT COBETCKOro rocyaapcrba K
coBpemeHHo# Poccuu.

dopMHpPOBAHUE U CYIIHOCTH COBETCKOTO CTposi (1917-1991rr.). Mapkcu3m Kak HICOJIOTHYECKas
OCHOBa PEBOJIIOIIMOHHBIX IpeoOpa3oBaHuii U poccuiickue peanuu. [loaroroBka m modema OKTAOPHCKOTO
BoopyxkeHHOro Bocctanuss B Ilerporpame. Il Bcepoccuiickuii cbhe3nq COBETOB M €ro  peIICHHS.
DKOHOMHMYECKAass M COLMalbHas TMOJMTHKA OOJbIIEBUKOB. ['paxkiaHckas BOWHA W HHOCTpaHHAs
untepBeHnus. Cyap0a u 3nauenue HOIla. YTBepkaeHue oJHOMAPTHUITHONW MOJUTHYECKONW CHCTEMBI.
O6pazosanue CCCP. Ilonutnueckas 0opbOa B maptuu u rocynapcrse. CCCP B roapl nepBbIX MATUIETOK
(konmerr 20-x rr. — 30-e rr.). ®opmupoBanue pexuma JIUIHOW Biactu CraqvHa W KOMaHIHO-
aJIMMHHUCTPATUBHON CHUCTEMBI ymnpaBiieHus: rocynapctBoM. Totanutapusm B EBpone u CCCP: obmee u
ocobennoe. Buemnss monutuka CCCP B 20-30-e¢ rr. JlesrensHocTh Komunrepna. CCCP Bo BTOpoO#
MupoBo# u Benmkoit OreuectBenHo# BoiiHe. Pemaronuii Bkinaa Coerckoro Coros3a B pasrpom darmmmsma.
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N3meHeHne COOTHOLIEHUs CHII B MHUPE IIOCJIE BTOPOM MUPOBOM BOMHBI. Hayano «XonomHON BOWHBI.
«doxtpuna Tpymdna» u «Ilman Mapmamray. @opmupoBanue OUNoaspHOTO MHpa. B3anMooTHOmIEHUS CO
CTpaHaMu «HapoAHOM aemokparum». Cos3ganue CoBeTa SKOHOMHUYECKOM B3aumornomouiu. KoHQuuKT c
OrocnaBueit. Opranuszauust Cepepoarnantuueckoro jgorosopa (HATO).  Cosmanue Opranuszanuu
Bapmasckoro norosopa. Boiina B Kopee. Tpyanoctu mnocineBoeHHoro paszutus CCCP. VYxectoueHue
MOJIMTUYECKOTO PEXUMa U MJICO0JIOTUYECKOr0 KOHTpOJs. [lombITkn OOHOBIEHHUS «rOCYHapCTBEHHOTO
commmanmMay. XX cwe3qr KIICC u ocyxknenue kynpra muaHoctu Cranmna. «OTTenensy B 1yXOBHOU chepe.

OkoHomuueckue pedopmbl cepeuHbl 60-x roJIoB, IPUYMHBI X HE3aBEpILIEHHOCTH. «['ocymapcTBo
omarogerctBus». IV u V Pecnybonuka Bo @panmnuu. O6pazoBanne u Pazsutrne OPI'. «Dxonomuueckoe
gyno» SAnonun. Pacnan xonmonuanpHOW cuctembl. HeokoHncepBaTtusm BenukoOpuranuu. Peiironomuka B
CILIA.

Hapactanue xpusucHBIX siBIeHUN B coBeTckoMm oOmectBe B 70-¢ — cepenune 80-x romoB. Homas
Koncrutynus CCCP. Konuenuus «pasuroro conuanuisma». Buemnsas nomutuka CCCP B konue 60-x
Havase 80-X IT.: OT pa3psiAKU K 000CTPEHUIO MEKTYHAPOIHON 0OCTAaHOBKH.

«[lepectpoiika»: cymHOCTb, II€JIM, 3aJaud, OCHOBHble JTambl, pe3yiabTarbl. Pacmag CCCP.
O6pazoBanue CHI'.

CraHoBieHHe HOBOM poccuiickoi rocynapctBeHHOCTH (¢ 1991- no Hacrosiee Bpems). Jlubepanbhas
KOHLIEIIIUS POCCUNCKUX peopM: Iepexo1 K PbIHKY, (OPMUPOBAHUE IPAXKIAHCKOTO OOIIECTBA U MPAaBOBOTO
rocynapcta. «llloxoBas Ttepanus» sKkoHOMUYeckux pedopm B Hauyane 90-x romoB. Koncturyuus
Poccuiickoit @eaepannn 1993r. MexxnanuonansHeie oTHOMICHUS. [loMTHyeckne mapTuu U OOIIECTBEHHBIE
nBrkeHus Poccun Ha coBpemeHHOM a3tane. Poccust Ha mytu moaepHusanuu. Poccust B cucteMe MUPOBOM
SKOHOMHMKH U MEXKIyHapOoJIHbIX cBs3eil. HoBble reomoiuTuyeckoe pealiud B MHUpPE U HMX BIMSHUE Ha
BHEIIHIOK NMOIUTHKY Poccuiickoit @enepannm.

4 O0beM yueOHOI M CHUIIHHBI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acrp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CIUILIMHbI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,3 48 36
B TOM 4MHcJje B (popMe NMPAKTHYeCKOil MOAT0TOBKH
(npu nanuuuu) ) ) )
Jlexinm 0,9 32 24
B TOM 4ucIie B (popme NpaKTUUECKONW NOATOTOBKH (npu Haiuyuu) - - -
[TpakTueckue 3anstus (113) 0,4 16 12
B TOM 4ucIie B (popme NpaKTUUECKON NOATOTOBKH (npu Haiuyuu) - - -
CamocrosiTesibHasi paboTa 1,7 60 45
KonrakTHas camocrositenbHas paboTa
(AmmK uz VII ons 3au / 3au4 c oy.) 17
CamMocTosATenpHOE N3YUYCHUE Pa3/IeTIOB TUCIUTLIINHBI (u1u Opyeue ’ 60 45
BUObL CAMOCOAMENLHOU pabomvl)
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoMeKyTOUYHAsI ATTECTaIHs 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTanus padoyeil MporpaMMbl JUCUUILIMHBI
«IIpaBoBenenmne»

1 Leab AMCHMIIMHBI — OBJIA/ICHHE OCHOBAMH IPABOBBIX 3HAHU; ()OPMHUPOBAHUE OCHOB IPABOBOU
KYJIBTYPbI U IPAaBOMEPHOI0 IIOBE/ICHUS I'PAXKIaHUHA CTPaHBbI.
2 B pe3yabTare H3y4eHHs JHMCHUIUINHBI 00y4aIOLIUICH JOJIKEeH
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OO6nanate CIeIYIOMMU KOMIIETCHIIMSAMU U HHINKATOPAMH UX JTOCTHKEHUS:

VK-11.1, VK-11.2, VK-11.3, OIIK-3.3, OIIK-3.9, OIIK-3.10, OIIK-3.13,

3namy:

— OCHOBBI POCCHICKOI MTPaBOBOW CHCTEMBI M POCCHHCKOT0 3aKOHO/IaTEIbCTBA, OCHOBBI OpPraHU3aIHN |
(i)YHKIlI/IOHI/IpOBaHI/IH Cy21€6HI>IX 1 UHBIX MMPABOIIPHUMEHUTECIIBbHBIX WU ITPABOOXPAHUTCIIbHBIX OPI'aHOB,

— IIPaBOBbIE 1 HPABCTBEHHO-3THUECKHE HOPMEI B chepe MpodecCHOHANBHOM NesITeNbHOCTH;

— IIPaBOBbIE HOPMBI, PETYIHNPYIOLIHE OTHOIICHHE YEIOBEKa K YeJIOBEKY, OOLIECTBY, OKPYKAIOIIEH cpesie;

— TpaBa U 00513aHHOCTH TPAKIAHIHA,

— OCHOBBI TPYOBOI'0 3aKOHOATENILCTBA;

— OCHOBBI XO3SIIICTBEHHOI'0 TIPaBa;

— OCHOBHBIE HAIPaBJICHUS aHTUKOPPYIILIMOHHOM e TeNbHOCTH B PD

Ymemn:

— HUCIOJIb30BATb OTUYCCKUEC U ITPABOBLIC HOPMbI, PETYJIMPYIOINIUEC OTHOIICHNUE YCJIOBCKA K YCIIOBCKY,
001IeCTBY, OKPYKAIOIIEeH cpelie, UCIIOIb30BaTh paBa M CBOOO/IBI YeJIOBEKa M I'paskIaHIHA IIPH Pa3padoOTKe
COLMAJIbHBIX ITPOCKTOB;

— HCIIOJIB30BATh U COCTABJIATHL HOPMATHUBHLIC U IMTPABOBBIC JOKYMCHTDBI, OTHOCAIIUECCA K
npodeccnoHANBHON NesITeIbHOCTH, MIPEANPHHUMATH HE0OXOJUMBIE MEPbI K BOCCTAHOBJIEHUIO HAPYIIEHHBIX
pasB;

— peanu30BbIBATH IIpaBa U CBOOO/IbI YEJIOBEKA U IPakJaHIHA B pa3IMYHbIX chepax

AKU3ZHEJESATEbHOCTH.

Bnaners:

— HaBBbIKAMM NIPUMEHEHMSI 3aKOHOJAaTENILCTBA IIPU PELLIEHUU MPAKTUYECKUX 3a/1a4.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pa3nen 1. OcHOBBI TEOpHM rOCyAapCTBa U MpaBa

1.1 OcHOBBI TEOpUH TOCYAAPCTBA

1.2 OcHOBHI TEOpUU TIpaBa

Pazgen 2. Otpacnu myOGaudHOTO TIpaBa

2.1 OcHOBBI KOHCTUTYLIMOHHOTO TpaBa

2.2 OcHOBBI aAMMHUCTPATUBHOIO MIpaBa

2.3 OCHOBBI YrOJIOBHOTO IIpaBa

2.4 Koppymuus Kak cOLMaIbHOE U MPAaBOBOE SIBJIEHHUE B COBPEMEHHOM 00I1I€CTBE

2.5 OCHOBBI PKOJIOTUYECKOTO MpaBa

2.6 HopmaTmBHOE TpaBOBOE peryiupoBaHue 3amuThl WHPOpMaiuu. [IpaBoBbIE OCHOBBI 3aIUTHI
rOCyJ1IapCTBEHHOW TallHbI

Pa3nen 3. Orpacau yacTHOrO npasa

3.1. 'paxganckoe mpaBo: OCHOBHBIE TIOJIOKEHUS OOIIeH JacTH.

3.2. ABTOpCKO€ U aTEHTHOE MPaBO U MpaBOBas 3allUTa pe3yJbTaTOB UHTEIIEKTYaIbHOM.

3.3. OcHOBBI X03UCTBEHHOTO (IIPEAPUHUMATEILCKOTO) MpaBa.

3.4. OcHOBBI CEMEWHOTO IpaBa

3.5. OcHOBBI TPYAOBOTO MpaBa

Pazgen 4. OcobeHHOCTH MPABOBOTO PEryIHPOBAHUS TPOPECCHOHATBHON IEATEILHOCTH B OTICIBHBIX
OTPaCISIX XUMUYECKOI MPOMBIIIIEHHOCTH

4.1 OcHOBBI HalMOHAJILHOM 0€30MaCHOCTH, T'OCYJAapPCTBEHHOW NOJUTUKU U 3aKOHOJATEIbCTBO B
obnactu obecrieueHus sIICPHON U paIualliOHHON 0€30TMacHOCTH.

4.2 Oco0eHHOCTH TPABOBOI'0 PETYIUPOBAHUS TPYAA PAOOTHUKOB XUMUYECKOM MPOMBIIIIEHHOCTH.

4.3 HopmaTtuBHO-IpaBoBasi 0a3za peryJupoBaHUA XMMHUYECKOW M HeQTeXMMHUYECKOM oTpaciid B
Poccun.

4 O0beM yueOHOH TMCHUILTHHBI

O0BneM TUCHUILINHBI

Bua yueOHo# padoThbl

3E Axkan. | Actp.
Y. 4.
O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 3 108 81
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KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaxtuueckue 3ansarus (113) 0,45 16 12
CamocrosiTesbHasi pabora 2,1 76 57
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15
2,1

CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 75,8 | 56,85
Buja koHTpOJISI: 3a4er

AHHOTanus padoyeil MporpaMMbl JUCUUILIMHBI
«Punocopusn»

1 Heab mucuunimubl «Punocopus» — chopMUpOBaTh Y CTYAEHTOB KOMILJIEKCHOE MPEACTABIEHUE O
poJsin U Mecte Gpuitocouu B CUCTEME T'YMaHUTAPHBIX, COLUATIbHBIX U €CTECTBEHHBIX HayK, [I03HAKOMUTD UX
C OCHOBaMU (MI0COPCKOTo 3HAHUS, HEOOXOAUMBIMHU ISl PEIICHUs TEOPETUUYECKUX U MPAKTUYECKUX 3a/1a4.

2 B pe3yabraTe H3yYeHUs] JUCHUILIUHBI 00YYAIOLIUICA J0JI/KEeH:

OO6samate CcIeayrMUMH KOMIETSHIIUSIMA U UHAWKatopaMu ux aoctwkenus: YK-5.4, VK-5.5, VK-
5.8, VK-5.9, VK-5.14.

3nams:

- OCHOBHO€ COJIep KaHKe IVIaBHBIX (pUI0co(CKUX IMIKOJ U HAPaBICHUM, TpeICTaBUTENEeH 3TUX LIKOJI,
CBS3b U paznuuue ux pumocodckux uaeu,

- CBSI3b MCTOPUKO-(PUIOCOPCKUX KOHUEMIMI C COBPEMEHHBIMH IMpOoOJeMaMHU HHAWBUYaIbHOU M
0O0IIECTBEHHON JKHU3HH;

Ymemo:

- MOHUMMAaTh U AHAJIU3UPOBATh MUPOBO33PEHUECKUE, COLMANIbHBIE U UHAMBHAYaJIbHbIE MPOOIEMbI
COBPEMEHHOM KU3HU;

- TPaMOTHO BECTH JMCKYCCHIO, aHAJIM3UPOBATH OCOOEHHOCTH MEXKKYJIbTYPHOTO B3aUMOJICHCTBUS,
00yCIIOBJIEHHbBIE PA3JIMUNEM 3TUYECKUX, PEIUTUO3HBIX U IEHHOCTHBIX CUCTEM, OIIUPAsCh HA HapaOOTaHHBII
B “cTopuu ¢punocopuu Matepual;

- IPUMEHSATH NOoJydeHHbIE (PUI0cO(PCKUE 3HAHUS K PEIICHUIO TPO(ecCHOHANbHbIX 33/1a4;

Braoemy:

- IpeAcTaBleHUsIMU O ¢uiocopuu Kak HayKe M CHUCTEME LEHHOCTEH, ee MecTe B CHCTEME
I'yMaHUTapHOIO 3HAHUS,

- OCHOBaMHU (PHUIOCO(CKOrO MBIIUIEHUS; KaTErOPUAIbHBIM annaparoM H3y4yaeMoul AMCLMILIMHBI,
¢unocopckuMU METOAAMM aHallu3a pa3jIuYHbIX MpoOseM, HaBblKaMH (UIOCOPCKON KyIbTyphl AJs
BBIPA0OTKM CHCTEMHOTO, LIEJIOCTHOTO B3IUIsla Ha JIEHCTBUTENBHOCTH MU MECTO XUMHUM M XMMHYECKOM
TEXHOJIOTUU B 1IEJIOCTHON KapTUHE MUpA.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Brenenue. ®unocodus, ee mMpoucxokICHUE U POJIb B OOIIECTBE.

Pa3znean 1. OcHoBHble ¢uiiocopckue mKoabl. AHTUYHAS Quiiocopus (AOCOKPATUKH, CO(UCTHI,
Coxkpart, lemokput, Ilnaton, Apuctorenb, IIMHUCTUYECKU-pUMCKas puiiocodusi). OCHOBHbIE TPOOIEMBI
cpenHeBekoBol (unocopuu u snoxu Bospoxaenus. @unocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IlpocBemenus. Hemenkas kmaccuueckass ¢uiocodus. Pycckas ¢unocopus XIX — XX Bs.
OcHoBbl MapkcucTCcKOM puitocodrn. OCHOBHBIE HAIIPaBICHUsI COBPEMEHHON QUIIOCOPUN.

Paznen 2. ®uiocopckue koHuenuuu ObITHSE M mNo3HaHMA. [IpoGiema ObiTUS B HCTOpHUH
¢unocodpuu. [lonstust marepuanbHoro u uaeanbHoro. OcHoOBHbIE (UIOCO(CKUE HAINPABICHUS:
MaTepuanu3M U ujaeanusM. [IpuHIMN rino6asbHOTO 3BOJIOIMOHM3MA B COBPEMEHHON HayyHOU KapTUHE
MUpa.

KoHnuenuuu npocrpaHcTBa U BpeMeHu B uctopuu ¢puinocopuu u Hayku. IIpoucxoxnenue cozHaHus.
Ponb Tpyna B npoucxosxieHuu co3HaHus. Mneanucruyeckue 1 MaTepUaIMCTUUECKe KOHLICTILUU CO3HAHUSI.
Coznanue u mosr. CosHatenbHoe M Oecco3HarenbHoe. Co3HaHue U sA3blK. CO3HAHME M CAMOCO3HAHHE.
KoHuenuuu rooceonoruu B UCTOpUM GUIIOCOPUU: CEHCYaTU3M, PAllMOHANN3M, CKENITULIU3M, arHOCTHIIU3M,
KOHLIETIIUSL BPOXKJIEHHBIX HJAEH, anpuopusM. JlpanekTuka NO3HaHMS: YYBCTBEHHOE M pallMOHAIbHOE.
OcCHOBHbBIE TEOPUU UCTHUHBI.
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Pa3nea 3. IIpoOiemMsbl yesnoBeka B ¢puaocoduu. Yenosek kak npeamer Gpuinocockoro aHanusza B
uctopun  ¢uinocopuu.  IlpoucxoxaeHue  yenoBeka: NPUPOAHBIE UM COLMAIBHBIE  YCJIOBHS
AHTPOIIOCOMOTCHE3A. Bbunomornueckoe u COIIMaJIbHOEC B YCJIOBEKE. I/IHHI/IBI/II[, WHIAWBUAYAJIbHOCTDb, JTAYHOCTD.

CMBICT JKU3HH U MpeaAHa3HAYCHHUEC YCJIOBCKA. >KI/13HI), CMCPTh, 6CCCM€pTI/IC. ILBI/DKCHI/IC HCHACUJINA,
€ro pojib B coBpemMeHHOU >xm3HU. llenmn m mennoctu. CB0OOMAa BOJM W OTBETCTBEHHOCTH JIMYHOCTH.
HpaBCTBCHHBIC, PEIMUTUO3HBIC, OCTCTUYCCKHUEC ICHHOCTH.

Paznen 4. ®uiocodusi ucropun u od1mecTBa. YenoBek B CUCTEME COIUATBHBIX CBsA3eH. JIMUHOCTH
U Macchl, cBoOoja u HeoOxoaumocTh. PDunocodus wucropuu: QGopmManUoOHHAs U LHUBHIM3ALUOHHAS
KOHICIIOUHU UCTOPHUYCCKOTO Pa3BHUTHA. HpOFpCCCI/ICTCKI/Ie U OUKIINYCCKHUEC MOACIIU PAa3BUTHAL. I'moGanbubIe
npoOieMbl coBpeMeHHOocTU. KoHlenys ycToiuMBOro pa3BUTUs U CIIEHApUHU OyayILEero.

Ob6mectBo u ero crpykrypa. CoumaibHas, TOJUTHYECKAass M JAyXOBHas cdepbl o0OIecTa.
Konuenuuu rocymapctBa B ucTtopuu (uiocopckoil Mbicau. ['pakgaHckoe 0OLIECTBO W MPaBOBOE
rocysiapcTBo.

Paznen 5. ®uinocodckue npodiaeMbl XMMHH M XMMHYecKO# TexHoJiorun. HayuHoe u BHeHayuHOe
3HaHue. CTpyKTypa HAy4yHOTO 3HaHHUS, €ro MeToisl W (opmbl. HaydHwie peBOJIIOIIMHM W CMEHA THUIIOB
panoHanbHOCTU. Hayka B coBpeMeHHOM Mupe. DTHKAa HayKd M OTBETCTBEHHOCTh yueHoro. lIpobnema
COOTHOLICHUSA HAYKHW U TCXHUKHU. COHI/IaHBHBIG MOCJICACTBUA HAYYHO-TCXHHYCCKOI'O ITpOorpecca. DTHYECKHE
M 3KOJIOTHYCCKUEC UMIICPATUBLI Pa3BUTUA HAYKW U TCXHUKH. MecTo XMMHH B CHCTEME €CTECTBEHHBIX HayK.
OcHoBHas npo6neMa XMMHUU KaK HAyYKM W IPOU3BOJACTBA. L[CJ'II/I n 3aJa4yu XAMHYECKON TEXHOJIOTHH.
CHGIII/I(bI/IKa XUMHKO-TECXHOJIOTHYCCKOT'O 3HAHUA: (bsz[aMeHTam)Hoe U MPHUKIAAHOC, SMIIMPHYCCKOEC U
TEOPETUYECKOE.

4 O0beM yueOHOM TMCHUITHHBI

Bunel yue6HOM paboThI 3E Axan. 4. AcTp. 4.

OO0masi Tpy10€eMKOCTb AUCIHUNIMHBI 4 144 108
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHUSA 1,33 48,4 36,3
Jlekmum: 0,89 32 24
[IpakTHueckue 3aHATHS: 0,44 16 12
CamocrosiTesbHas padora: 1,67 60 45
CamMocTosATEeT HOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 1,67 60 45
Bua konTpoasn: JK3aMeH

JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTalus | 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUILIMHBI
«OCHOBBI 3JKOHOMMKH H yIIPABJICHUS NPOU3BOJICTBOM»

1 Heap AUCHUNIMHBI — TOJTYYCHHE CHUCTEMBl 3HAaHUHW 00 HSKOHOMHYECKHMX 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUSI  MPOMBINIJIEHHOTO  IPOU3BOJACTBA B CHUCTEME  HAIMOHAIBHOW  SKOHOMUKH,
dhopMupoBaHME SKOHOMHUYECKOTO MBIIUICHHS W WCIOJIb30BAaHUE TOJYYEHHBIX 3HAHUW B MPAKTHYECKOM
JIESITCIILHOCTH.

2 B pe3yabTaTe u3y4yeHusl JUCHUNIMHBI 00YUYAIOMINICA T10JI2KEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-10.1;, YK-10.2; YK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3.7;

OIIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16,; OIIK-3.17

Buame:

- OCHOBBI PKOHOMHUYECKOH KYJIbTYPHI, B TOM YHCJI€ (PMHAHCOBOM IrPaMOTHOCTH;
- OCHOBBI POCCUHCKOW TIIPaBOBOM CHCTEMBI W POCCHUMCKOIO 3aKOHOJATENIbCTBA, IIPAaBOBBIE U

HPaBCTBEHHO-3TUYECKUE HOPMBI B cpepe npodhecCHuoHaTbHOM NeATeTbHOCTH;

- MPAaBOBBIC HOPMBI, PETYIIUPYIOIIHE OTHOIIIEHUE YEIOBEKa K YEJIOBEKY, OOIIECTBY, OKPY)KAIOIICH Cpejie;
- OCHOBHBIE KaT€TOPHUH U 3aKOHBI SKOHOMHUKHU;
- OCHOBBI SKOHOMHUYECKOH EATETHHOCTH MPEIIPUSITHS, €T0 CTPYKTYPY U OTPACIIEBYIO CIIEIU(PUKY;

KJIacCH(DMKAIMIO PENPUATHAN TIO IPABOBOMY CTaTyCY;
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- COJIep’KaHue ITaroB pa3pabOTKHU ONEPATUBHBIX IUNIAHOB PabOTHI EPBUYHBIX POU3BOICTBEHHBIX

MOAPA3/ICIICHAN.

Ymems:

- HCTI0JIb30BaTh 3HAHUSI OCHOB 3KOHOMUKH IPU MPUHATUA OOOCHOBAHHBIX PEILICHUHN B PA3INYHBIX
001aCTIX IEATCIbHOCTH;

- HCII0JIb30BaTh 3HAHHSI OCHOB 3KOHOMUKH IIPU PEILIEHUU IPOU3BOACTBEHHBIX 3a/1a4;

- OCHOBaMH XO35HCTBEHHOTO U SKOJIOTMYECKOT0 MpaBa;

- IPOBOJUTH TEXHUKO-3KOHOMUYECKHUM aHaJIN3 WHXXEHEPHBIX PELICHHI.

Braoemy:

- HaBBbIKAMH BbIOOpA SKOHOMHYECKH 0O0CHOBAHHBIX PEILICHUH B PA3IMUHBIX 00IACTAX

KHU3ZHEJESITENIbHOCTH;

- METoJaMH pa3pabOTKH MIPOU3BOJCTBEHHBIX IPOTPAMM U IIJIAHOBBIX 33aJIJaHUH /7151 IEPBUYHBIX

IIPOM3BOJICTBEHHBIX MOJPa3/ICICHHUI;

- HaBBbIKAMH BbIOOpA 3KOHOMHYECKH 0O0CHOBAHHBIX PEILICHUHN C YIETOM MMEIOLIUXCS OTPaHUYEHUH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKH

Tewma 1: OxoHoMuYeckre nOTpeOHOCTH, Onara M pecypcbl. ODKOHOMHMYECKHE CUCTEMBI U HUX
cymHocTh. OOLIEeCTBEHHOE TPOM3BOJCTBO M SKOHOMHYECKHE OTHouleHus. [IpousBojacTBEHHBIE
BO3MOXHOCTU OOIIecTBa U AKOHOMHUYECKHI BbIOOp. KpuBas mpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3aKOoH
yOBIBAIOIIECH MPESIHbHON MOJIE3HOCTH. TUIIBI M MOJETH YKOHOMUYECKUX CUCTEM. DJIEMEHT SKOHOMUYECKOU
cucteMbl. TpaauiroHHas 3koHOMuYeckas cucreMa. CoOCTBEHHOCTh: (POPMBI U ITyTH UX MPE0OPa30BaHUS.

Tewma 2: PoiHOuHBIH MeXxaHU3M crnpoca W npeanokeHus. CoBepuieHHAass W HECOBEPILIEHHAas
KOHKypeHIUH. ToBapHBIM (PHIHOYHBIM) THIT OOIIECTBEHHOTO TMpou3BojcTBA. CyIIHOCTP W YCIOBHS
BO3HMKHOBEHHUS pbIHKA. Buabl peIHKOB U UX cTpykrypa. @yHkuuu peiaka. ToBap u ero cBoiicrBa. Crpoc u
IpeioKeHne Ha pbiHKe. [IoHATHE «3MaCTUYHOCTBY. DNACTUYHOCTh CHpOcCa U MPEUIOKEHUsI, TOUeUHas U
nyroBasi. CoBeplIeHHAass W HECOBEpIIEHHAs KOHKypeHUuu. Monononus. Makcumuszanus npuobuIn
MOHOIOJIUCTOM. OIUTrONOHS.

Tema 3: [loHsiTHE HAMOHAIBHOM 5SKOHOMHKHM, OCHOBHBIE MAKPOSKOHOMHYECKHE ITOKA3aTENH.
[ToHSATHST COBOKYIHOTO CIIPOCa M COBOKYIHOTO NPEUIONKEHUS, (AKTOPbI, BIUSIONIME HAa UX HU3MEHEHUS.
[ToTpebnenus u cOepexeHus. IKOHOMHYECKUN KpyrooOopoT. IIpousBoncTBo, 0OMEH W pacmpeaeieHue.
[ToTpebnenue, coOepekeHre, MTHBECTUITUN TOBAPOB U YCIIYT.

Tewma 4: ®unancoBas cucrema U (uHaHCOBas MOJMTHKA oOmiecTBa. ['ocynapcTBeHHBIH OHOKET U
rocyAapCcTBeHHbIN noar. Hanorn m Hanorosas cucrema.

Pa3nes 2. JkoHOMHUYeCKHEe OCHOBBI YIIPaBJIeHUSI IPOU3BOICTBOM

Tewma 5: [Ipennpusitie Kkak cyObeKT phIHOYHOIO XO34HCTBA. DKOHOMHYECKHE 3aKOHBI U 0COOEHHOCTHU
UX MPOSIBICHUSI HAa Npeanpustud. Ponp cnenuamucta XMMHUYECKOW MpoMbliieHHOCTH. [Ipeanpusitue B
CUCTeME pbIHOYHOW »SKoHOMMKH. llpenampusarue — kak cyObeKT U OOBEKT MNpeANpUHUMATENHCKON
NeSITeIbHOCTH. 3aKoHOJaTeNlbHas 0a3a NpeaIpUHUMATENbCKONW JesTelbHOCTH. HopmaTHUBHO-IpaBOBbIE
aKThl,  pErJIAMEHTUPYIOIIME  JIeATENbHOCTh  npeanpusatus.  OpraHM3allMOHHO-TIPABOBBIE  (OPMBI
MpEeANPUHUMATENBCKON JEATEeIbHOCTH W KpUTEpUU uX BbIOOpa. PopMbl COOCTBEHHOCTH. BHemHsst u
BHYTPEHHSS Cpelia MPeanpUsiTus.

Tewma 6: MatepuanbHo-TexHu4eckass 6a3a mpousBojacTBa. CblpbeBasi U TOIUIMBHO-IHEPreTHYECKAs
0a3a XuMUYeCKUMX Mpou3BOACTB. I[Ipom3BojcTBEHHass mnporpamMma M IMPOU3BOJACTBEHHAs MOIIHOCTD
npennpusaTus. KauecTtBo U KOHKYPEHTOCHOCOOHOCTh MPOJIYKIMHU. DKOHOMHUYECKOe OOOCHOBAaHME BbIOOpa
Chlppsi U ToIuMBa. PecypcocOepexeHue. AJIbTEpPHATUBHBIE UCTOYHUK ChIpbs M 3Hepruu. OpraHusarus
CKJIQJICKOTO XO3KCTBaA.

Tewma 7: MaTepuanbHO-TEXHUYECKUE pecypchl MpeanpusaTis. OCHOBHBIE TPOU3BOICTBEHHBIE (DOH/IBI
XUMHMUYECKUX MNPEeNNpHUsITHI: NOHATHE, KiIaccupukauus U cTpykrypa. [loHsTue U CTpyKTypa OCHOBHBIX
cpenctB. OneHka OCHOBHBIX CpeacTB. MeTojbl OLIeHKH OCHOBHBIX (oHA0B. [lokazarenu ucnonab3oBaHUS
OCHOBHBIX ITPOU3BOJCTBEHHBIX (POHI0B. I3HOC 1 amopTH3alus 0CHOBHBIX (oHI0B. O1ieHka 3ppekTuBHOCTH
HCII0JIb30BaHUS OCHOBHBIX MPOU3BOJCTBEHHBIX (POHIOB. Bocpon3BoacTBO OCHOBHBIX cpesicTB. OO0OpOTHBIE
CpEICTBa NMPEANPUATUS: MOHATHE, COCTaB U CTpyKTypa. Mcrounuku (popmupoBaHus 0OOPOTHBIX CPEACTB.
O6opaunBaeMocTh OOOPOTHBIX CpeACTB. MarepuanbHple 3amackl Ha npeanpustau. OnpeneneHue
MOTPEOHOCTH B 0OOPOTHBIX CPEIICTBAX.
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Tewma 8: TpynoBbie pecypcbl npeanpusitusi. [lepconan npeanpusituss u ero crpykrypa. OCHOBBI
OpraHu3aIuu Tpyaa Ha npeanpuiatud. DPGEeKTUBHOCTh MCIOJIB30BaHMS MEepcoHaga U paboyero BpeMEeHH.
[IpousBouTeLHOCTH TpyJa U oruiata Tpyna. Opranuzaius 3apad0THOM MIaTel Ha npeanpustau. CocTtas u
CTPYKTypa IPOMBIIIJIEHHO-IIPOM3BOJCTBEHHOTO IepcoHana. [Ipou3BOAMTENBHOCTh TpyHa: IMOHSTHE,
MoKazaTteau M MeToJbl u3MepeHus. WMHauBuayanbHas M OOLIECTBEHHas NPOU3BOJUTEIBHOCTh TpYJa.
Pe3epBbl U QakTOphl MOBBIIEHUS TPOU3BOIUTENILHOCTH TpyAa. POpMbI, CUCTEMBI U pa3Mep OIUIAThl Tpyaa
Ha IPEIIPUITHH.

Paspnen 3. TexHUKO-9KOHOMHUYECKHMI AHAJIM3 MH/KCHEPHBIX pelleHUH

Tema 9: Jloxoasl U pacxobl Ha MPOU3BOJICTBO, U PEATU3ALMIO NPOAYKIMH Npeanpusatus. 3aepxku
MPOM3BOJICTBA MPOAYKIHH (CEOECTOMMOCTD), MPUOBLIb, PEHTA0CIBHOCTh W IleHOOOpazoBanue. [loHsTHE
3aTpaThl Ha MPOU3BOJICTBO M PEATU3AIUIO MPOAYKIINH (ceOecTonMOCTh). Bupl u 3HaueHue kinaccupukammm
3arpaT. CTpyKTypa 3aTpaT Ha MPOU3BOJCTBO U pealln3alHio NPoAYKIUHU. TeXHUKO-3KOHOMUYECKUN aHaIIN3
HMHXEHEpHbIX pemieHui. OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJACTBO M pPEaIU3aLUI0 MPOIYKIUH B
KOMILJIEKCHBIX IPOU3BOJICTBAaX. OCHOBHBIEC MyTH CHUKEHUS 3aTpaT Ha MPOM3BOACTBO MPOIYKUIMU. Jl0X0abI
npennpusaTus. [lonsatue npubbLIN U 10X04a NPEANPUATUS, METObI UX pacueTa. PeHTa0enbHOCTh, €€ BUABI U
MeTobl pacuera. [TyTu noBbieHNs NpUObLIN U PEHTA0EIbHOCTH Ha NMPEANPUATHIX.

Tewma 10: LlenooOpa3zoBanue U 1eHOBasg noJuTHKa. lleHa Ha OPOAYKIMIO U  IPHUHIIMIIBI
neHooOpaszoBanus. Bunel nen. CTpykrypa LieHbl, cucTeMa LieH. B3anMocBs3u 1eH u usnaepxkek. LleHoas
noyntuka. Pa3paboTka eHOBOM CTpaTeruu.

Tema 11: ®UHAHCOBO-KPEUTHBIE OTHOLIEHUS MPEANPUATUNR M CUCTEMA HaJOro00JI0KEHUS.
[TonsiTHe, coctaB U CTpyKTypa puHaHCOB npeanpusTs. [IpuHnunel Hanoroo6aoxenus. Hanoru u miarexu,
YCTaHOBJIEHHBIE 3aKOHOJATENILCTBOM: BU/Ibl, CTABKU, O0OBEKTHI HAJIOT000JI0KEHHUS U CPOKH YIUIAThl HAJora B
OrO/IKeT.

4 O0beM yueOHOH TMCHUILTHHBI

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIIJIMHbI 3 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexinm 0,44 16 12
[Tpaxtnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTeJibHas paboTa 2,10 75,6 56,7
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
2,10
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 73,6 56,7
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«ConuajabHO-NICUX0JI0THYeCKHE OCHOBbI PA3BUTHS JUYHOCTH

1 Heap auCcUMIUIMHBI — (OPMUPOBAHUE COIMAIBHO OTBETCTBEHHOM JIMYHOCTH, CHOCOOHOM K
CaMOOpraHu3aly U Pa3BUTHIO, YMEIOIIEH BBICTPAMBATH M PEATU30BBIBATH CBOKO KU3HEHHYIO CTPATETHIO,
CIIOCOOHOM YIpaBJsTh CBOMM BPEMEHEM B HOBBIX COIMAIBHBIX PEATUSAX, B YCIOBHUSIX HENPEPHIBHOTO
00pa3zoBaHusi, YMEIOIIEH OCYIIECTBISATh COIMAILHOE B3aMMOJICHCTBHE W PEAM30BBIBATH CBOIO POJIb B
KOMaH/E.

2 B pe3ysabTare u3y4eHHs] AUCUUIJIMHBI 00YYAKOIIUICH 10JIKEH

OO6usamate CaeAyIOMUMH KOMITETEHIIUSIMU ¥ HHAUKATOPAMH UX JOCTHKEHUS

VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.6, VK-5.10, YK-6.1, YK-6.2, YK-6.3, YK-6.4, YK-6.5, VK-

6.6, YK-9.1, VK-9.2, VK-9.3,

Buame:

— CYIIHOCTh MPOOJIEM OpPTraHHM3allud U CAMOOPTraHU3alMK JTUYHOCTH, €€ MOBEJCHUS B TPYMIE B
YCJIOBHUSX COBPEMEHHOTO O0IIECTBA U HEMIPEPHIBHOTO 00pa30BaHNUS,
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— MCETOJblI CaMOOpTraHU3alMi U pa3BUTHA JIMYHOCTHU, BBICTpAaMBAHUA U pCaiu3allii TPACKTOPHUU
caMOpa3BHUTHA, BBIpa6OTKI/I oeyacnojlaraiua 1 MOTHBALITMOHHBIX YCTAHOBOK, Pa3BUTUA KOMMYHUKATHUBHBIX
CHOCOOHOCTEN U MOBEACHHUS B TPYIIIIE;

— OOmIyI0 KOHUEHIMIO TEXHOJIOTHI OpraHu3aliyd BPEMEHU U MOBBIIIEHUS YPPEKTUBHOCTU €ro
HCII0JIb30BAHUS;
— METOJUKM HW3Y4YEHHS COLMAIBHO-IICUXOJOTHYECKUX SBJICHUN B cdepe yIpaBleHUS U
CaMOYIpaBJICHUs IUYHOCTH, TPYIIIIbI, OpraHU3a1H.
Ymemo:
— IUIAaHUPOBATh U PeIIaTh 3a/1a4y JIMYHOCTHOIO U MPO(EeCCHOHAIBHOIO Pa3BUTHS;
— aHaNu3MpOBaTh  CBOM  BO3MOXHOCTM ¥ OTPAaHUYEHHUs,  HUCIOJIb30BaTb  METOJbI
CaMOJIMarHOCTUKH, CAaMOIIO3HAHUS, CAMOPETYIISILIUN U CAMOBOCIIUTAHUS;
— YyCTaHaBJMBaTh C KojuleraMu (OAHOTPYNIIHMKAMHU) OTHOUICHUS, XapaKTepU3YIOLIUecs
3¢ PEeKTUBHBIM YPOBHEM OOIICHNS;
— TBOPYECKHM TIPUMEHSATh B PEIICHHH TMPAKTUYECKUX 3a7ad WHCTPYMEHTHI TEXHOJOTHI
OpraHu3aliy BPEMEHU U MOBbIIIEHUS 3(PPEKTUBHOCTU €r0 UCIOJIb30BAHMUSL.
Braoemy:
— COUHMAIbHBIMU U TICUXOJIOTMYECKUMHU TEXHOJIOTHUSMU CAMOOPraHU3allMM W Pa3BUTHUS JMYHOCTH,
BBICTPAaWBaHUS U PEATU3aLUU TPAEKTOPUH CaMOPa3BUTHS;
— MHCTPYMEHTaMH OINTUMU3AIMH WCIOJIh30BAHUS BPEMEHHU, HABBHIKAMH IUIAHHPOBAHUS JHYHOTO U
y4eOHOTO BpPEMEHH, HaBBIKAMHU CaMOOOpPa30BaHUS;
—  TEOPETHYECKUMH W  TNPAKTUUYECKUMHU  HABBIKAMH  NPEOYNPEXKICHUS W pa3perieHus
BHYTPHJIMYHOCTHBIX M TPYIITOBBIX KOH(IMKTOB;
— cnoco6aMy MOTHBAIMK YIEHOB KOJUIEKTHBA K IUYHOCTHOMY U MPO(ECCHOHAIBHOMY Pa3BUTHIO;
— CIIOCOOHOCTSIMH K KOHCTPYKTUBHOMY OOIIEHHMIO B KOMaHJie, pe(pieKCuu CBOEro MOBeACHUs U
JUAEPCKUMU KauyecTBaMH,
3 KpaTkoe coaep:kaHue JUCHUIIMHBI
Pazoen 1. Obwecmeso. nHosvie yciosus u haxmopuvl pazeumus IUYHOCMU
1.1 CoBpemeHHOE 0OIIECTBO B yCIOBUSX IJo0ain3aluy U HHGOpMaTU3aLUu.
1.2 CoumanbHbIE TTPOIIECCHI
1.3 MHCTUTYTHI COIMAIN3AINN JTUIHOCTH
1.4 Uncturyr obpazoBaHus
1.5 CoumanbHasi 3HAYUMOCTH MPO(HECCUN.
1.6 «Mos npodeccrs B COBpeMEHHOM POCCHIICKOM OOIIIECTBE»
Paszoen 2. Jluunocmo. Coyuanvhsie u ncuxoio2uieckue mexHoi02uu Camoopeanu3ayuu u
camopazeumus
2.1 IlcuxoJiorus JMYHOCTH
2.2 Crpareruu pa3BUTHS U CAMOPA3BUTHUS TUIHOCTH
2.3 CamoopraHuzauus U caMopeanu3aius JHIYHOCTH
2.4 JIn4HOCTb B CUCTEME HENIPEPHIBHOTO 00pa30BaHuUs
2.5 llenenosiaranue B JUYHOCTHOM U mpodeccuoHanbHOM pa3Butuu. Ilpaxtukym «lloctpoenue
KapbepbI».
Pasoen 3. Ipynna. Coyuanvhvlie u ncuxonocuueckue mexHoN02UU 2PYnno8o20 NOBeOeHUs U
Jquoepcmea
3.1. Konnextus u ero popmuponanue. [Ipaktukym «Ilcuxonorus oOmenus»
3.2. Ctunu pykoBojctBa u nuaepctsa. [Ipaktukym «Komanmoo6pazoBanue. JlnaepcTBoy»
3.3. Ilpaktukym «YmpaBieHue KOHPIUKTHBIMU CUTYallUSIMU B KOJIIIEKTHUBE
3.4. ITpaktukyM «MOTHBBI JINUHOCTHOTO POCTa
3.5. CoumanbHO-NICUXOJIOTMYECKOe  00OecliedeHre  ynpaBlieHUsT — KOJUIeKTHBOM.  [IpakTukym
«HckyccTBO ynpaBisTh cOO0M»
OO611ee KOJIMYECTBO Pa3IeiioB 3.
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4 O0beM yueOHOM TMCHUIITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,38 32,0 24
Jlexinm 0,44 16,0 12
[TpakTueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHasi paboTa 1,11 40 30
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15

1,11
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIOB AUCHUIIIMHbI 398 | 29,85
Bua konTpos: 3auer

AHHOTANUA pado4yeil NPOrpaMMbl AUCHUIIIMHBI
«O01mas 1 HeopraHu4vecKasi XM MU

1 Heap AucuMIUIMHBI — NPUOOpETEHHE 3HAHUI W KOMIETEHUUH, (popMHUpOBaHHE COBPEMEHHBIX
MIpPE/ICTaBICHUM B 00JIACTU TEOPETUUECKUX OCHOB XMMUU U XUMUU 3JIEMEHTOB.

2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUIICA 10JI7KEH:

Obnadams cneAyOIMUMA KOMIETSHIIMAMA U WHIuKatopamu ux poctuwxenus: OIIK-1.1; OIIK-1.5;
OIIK-1.9.

3nams:

— DIIEKTPOHHOE CTPOCHHUE ATOMOB U MOJIEKYJI;

— OCHOBBI TEOPUM XHMHYECKOM CBA3UM B COCAUHEHUSAX PA3HBIX THIIOB, CTPOCHUE BELIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUM;

— OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHMS XMMHUYECKHUX IIPOLIECCOB U  XapaKTEPUCTUKH
PAaBHOBECHOTO COCTOSIHUS,

— METO/bI ONIMCaHUs XMMUYECKNX PAaBHOBECUM B PACTBOPAX DIIEKTPOJIUTOB;

— CTPOEHHE U CBOWCTBA KOOPAVMHALMOHHBIX COEIMHEHHI;

— IOJIyYEHHE, XUMHUYECKHE CBOMCTBA IPOCTHIX U CI0KHBIX HEOPIraHUYECKUX BEILIECTB.

Ymemo:

— BBINOJIHATE OCHOBHBIE XUMHUUYECKHE ONIEpaIiy, ONPEAEIATh TEPMOIMHAMUYECKHE XAPAKTEPUCTUKN
XUMUYECKUX PEAKLUI U PABHOBECHBIE KOHIIEHTPAIUU BELIECTB;

— MCHOJIb30BaTh OCHOBHBIE XUMUYECKHE 3aKOHBI, TEPMOJUHAMUYECKHE CIPABOYHBIC JAHHBIC IS
pelieHus npodeccuoHalbHbIX 3a/a4;

— IPOTHO3UPOBATh BIUSHUE PA3IMYHBIX (AKTOPOB HA PABHOBECHE B XUMHUYECKHUX PEAKIIMSIX.

Braoemy:

— TEOPETUYECKUMH METOJAaMU OIHMCAHMS CTPOCHHS M CBOWCTB IPOCTBIX M CIIOXKHBIX BEIIECTB HA
OCHOBE JJIEKTPOHHOIO CTPOCHMSI MX aTOMOB M IIOJIOKEHHS B NEPHOJUYECKOM CHUCTEME XMMHUYECKHX
JJIEMEHTOB;

— OCHOBHBIMH HaBbIKaMU pabOThl B XUMUYECKOH JIabopaTopHH;

— DOKCIEPUMEHTAJIBHBIMU METOJaMHU ONPENCIICHUS HEKOTOPhIX (U3UKO-XUMUYECKUX CBOMCTB
HEOPraHMYECKUX COEIUHEHUN.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Paszoen 1. IlpuHuumel XuMumn

1.1 Crpoenue atoma. BonHoBbIe cBOiicTBa MaTepuaibHbIX OOBEKTOB. YpaBHeHHE e bpoiins.
CootHomienne HeomnpeneneHHocte [eiizenOepra. [loHsTHE O KBAaHTOBOM MEXaHWKE W YypPaBHCHHH
[Ipenunrepa.

1.2 Tlepuogmueckuit 3akoH W Tnepuoauueckas cucrtema. CoBpemeHHas (QopMyIUpOBKa
Nepuoauveckoro 3akoHa. Ilepuoauueckas cucteMa M €€ CBSI3b CO CTPOEHHUEM aTOMOB. 3arlojHEHHE
AJIEKTPOHHBIX CJIOEB U 000JI0YEK aTOMOB B MepUoanIeckoit cucteme sneMmentoB .M. Menaeneena.
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1.3 OxucauTenbHO-BOCCTAHOBUTENbHBIE TIpoliecchl. CTeneHn OKUceHus. BakHelmme oKkucauTenu
U BOCCTaHOBUTENM. BakHelmine cxembl MPEeBpalleHUs BEIIECTB B OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuusx.

1.4. Xumuueckasi cBsi3b U CTpoeHHE MoJieKysl. KoBaneHTHast CBs3b, OCHOBHBIE IOJIOKEHUS METOJa
BAJICHTHBIX CBA3€il. PaccMoTpeHHe cxeM mnepekpbiBaHMs aTOMHBIX OpOuTasneil mpu oOpa3oBaHUU CBsI3€l B
MoJekynax. ['mopuau3anusi BOJHOBBIX PyHKIMNA. OCHOBHBIE TTOJIOKEHHUS METO/Ia MOJICKYJISIPHBIX OpOUTaIeit
(MO JIKAO). Metox T'mmnecnu. OOmme cBeneHUS O KOMIUIEKCHBIX COCIWHEHUSX, HMX CTPOCHUE.
MexmounekysisipHas 1 BHYTPUMOJIEKYJISIpHAsE BOJAOPOJHAs CBs3b. MOHHAs CBSI3b KaK MPENECIbHBINA CIydail
KOBaJIEHTHOM CBs3U. OOIIME MpenCcTaBiICHHUs] O MEXKMOJEKYISIPHOM B3aMMOJCHCTBUM: OPHEHTALMOHHOE,
MHIYKIHOHHOE, TUCIIEPCUOHHOE B3aUMOJACHCTBHUSL.

1.5. Tlonstue o XxuMmuyeckoil TepmoauHamuke. TepMmoauHamMuueckue (YHKIUU COCTOSHUS
(xapakTtepuctuueckue QyHKIMHM). BHYTpeHHsISI SHEPrUs U SHTAJIBINS, UX (U3HUECKUN CMBICI. TepMOXuUMHUs
U TepMOXMMMUECKUE ypaBHeHUs. 3akoH I'ecca u cineactsust u3 Hero. [lonstue 06 3HTponuu, abCONIOTHAS
SHTPONUS U CTPOEHUE BenlecTBa. MI3MeHeHne SHTPOIUH B pa3IM4HbIX [TPOLIeccax.

1.6. [lonsTe 0 XMMHMUYECKOM KHHETHKE. XUMHUYeCKoe paBHOBecue. OTHOCTaIUIIHBbIE U CIIOKHbBIE
peakuuu. 3akoH JeHcTByromMX Macc. KoHcTaHTa cKOpocTH peakuud. MOJNeKyIsIpHOCTh M MOPSIOK
peakuuu. 3aBUCHUMOCTb CKOPOCTH pEaKUHWHU OT TEeMIEpaTypbl; SHTAJbIMUS aKTUBAaLUMU. ['OMOreHHBIH U
reTeporeHHblii karamu3. McTuHHOE M Kaxylieecs paBHoBecusl. KoHcTaHTa XMMHUYECKOTO PaBHOBECHSI.
Cmemenne xumuueckoro paBHoBecus, npunmmn Jle-lllatenre — bpayna. Dueprust ['mb06ca, ee cBs3b C
SHTponuel u sHTanbnueil. dusnueckuit cMpici S3Heprun ['m6dca. DHTPONUNHBIN U SHTATBIUUHBIN (HaKTOPbI
nporecca. CBsi3b AG’; ¢ KOHCTaHTOUM PAaBHOBECHSI.

1.7. PactBopbel. PaBHOBecus B pactBopax. IIporecchl, compoBoKaaronie 00pa3oBaHUE >KUIKHX
HUCTUHHBIX PACTBOPOB HE3JIEKTPOJIUTOB U 3JIEKTPOIUTOB. ACCOLMHPOBAHHBIE W HEACCOLMHPOBAHHBIE
anekrposnuthl. Crenenb auccouuranuu. KoHcranra auccouuanuu. PaBHOBecHe B cHCTEME, COCTOSILEH U3
HACBILIEHHOTO pacTBOpa MaJOpaCTBOPUMOTrO JIEKTPOJIUTA U €ro KpHUCTauIoB. PaBHOBecue B pacTBOpax
KOMILJIEKCHBIX CO€AMHEHUH. PaBHOBecue auccOLManuu BOJbl, HOHHOE IPOU3BEAECHHUE BOJBI U €ro
3aBUCHMOCTB OT Temneparypsl. lllkana pH. I'naponus conei.

Pa3zoen 2. Heopranmieckas Xumust

2.1. Xumus s-30€MeHTOB. 2.2. XuMus P-3J€MEHTOB. BOJOpOA-IIEPBBIN 3JIEMEHT NEPUOINYECKON
CUCTEMBI, €ro JIBOMCTBEHHOE NOJIOKeHHe. JneMeHThl 1-2 u 13-18 rpynn nepuoanyeckoil CHCTEMBI.
3aKOHOMEPHOCTHU B WU3MEHEHUU AJIEKTPOHHBIX KOH(puUryparuii, BEJIMYMH panuycos,
AJIEKTPOOTPHULIATENILHOCTH M 3HEPIMHU MOHU3ALUUU aTOMOB. THUIMYHBIE CTEHNEHU OKHUCIIEHUS. XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH B CTPOCHUM U CBOWCTBAX OCHOBHBIX THUIIOB COEIMHEHUH, UX
nostyuenue. [lpupoHeie coevHenns, NOAy4eHUEe U IPUMEHEHHUE.

2.3. Xumus d-anementoB. 2.4. Xumusa f- snementoB. OnemeHThl 3—12 rpynn mnepuoauyuecKoit
CUCTEMbl. 3aKOHOMEPHOCTH B HM3MEHEHUHU D3JIEKTPOHHBIX KOHQUIrypaluil, BEIUYUH pPaJUyCOB, SHEPIUU
MOHM3ALlUM, XapaKTEpHbIX CTENEHEH OKHUCIEHHUS, KOOPAMHAIMOHHBIX uucen aTtoMoB. [Ipupoanbie
COEJIMHEHUS, MOJyYeHHE U COIOCTaBJIEHHWE (PU3MUECKUX U XUMHUYECKHMX CBOWCTB IPOCTBIX BEIIECTB.
CtpoeHnue u CBOMCTBa OCHOBHBIX TUTIOB coeMHEeHH. OCOOEHHOCTH f- 7IeMEHTOB.

4 O0beM yueOHOM TMCHUIITHHBI

Beero CemecTp
Bua yueOHo# padoThbl 1 2
3E Akan. 4. | 3E | Axkan. 4. | 3E | Axan. u.

OO0r1mast TPy I0EMKOCTE TUCIUILIHHBL 12 432 7 252 5 180
Kowrakruas —  pabora -1 ¢,3 24 |356| 128 |267| 9
ay/INTOPHbIE 3aHATHSI:

Jlexunu 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32 0,89 32 - -
Jlaboparopusie padoTs! (JIP) 3,56 128 1,78 64 1,78 64
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CamocrosiTesibHas paboTa 3,77 136 2,44 88 1,33 48
KonTaktHas CaMOCTOSITeIIbHAS i i )
pa60Ta 3,77 2,44 1,33
CamocrosiTensHOE H3ydeHue 136 38 48
pa3aesioB TUCIUILTAHBI
Buabl koHTpOJIS:
JK3aMeH 2 72 1 36 1 36
KonTakTHas pabota — 0.8 0.4 0.4
IPOMEKYTOYHAsS ATTECTALIUS 2 ’ 1 ’ 1 '
[ToaroToBka Kk 3K3aMeHy 71,2 35,6 35,6
Bua uTOoroBoro KOHTpOJIA: IK3aMEH IK3aMeH
Cemectp
Bua yueOHo# padoThl Beero 1 2
3E Actp.4. | 3E | Actp.u. | 3E | Actp. u.
O011ast TPYI0EMKOCTS AUACIHILIHHBL 12 324 7 189 5 135
KonTakTHasn padora-
ay/INTOPHBIE 3aHATHSI: 6,23 168 3,56 %6 2,67 72
Jlexuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -
Jlaboparopusie padoTs! (JIP) 3,56 96 1,78 48 1,78 48
CaMocTosiTe1bHasi padoTa 3,77 102 2,44 66 1,33 36
KoHnTaktHas CaMOCTOSITeIIbHAS i i )
pa60Ta 3,77 2,44 1,33
CamocTosiITeTbHOE H3ydeHue 102 66 36
pa3eiioB TUCIUILTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonTtakTHas pabota —
HPOMEXKYTOYHAS aATTECTAIUS 2 0.6 1 0.3 1 0.3
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Bua nToroBoro KOHTpOJIsi: IK3aMeH IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Opranuyeckast XuMHs»

1 Heap aMcUMIVIMHBI — @pUOOpETEHUE CTYACHTAaMH 3HAaHUW O CTPOCHHU OPraHuYecKuX
COEJIMHEHUHN, OCHOBHBIX XHUMHUYECKMX CBONCTBAX pAa3JIMYHBIX KJIACCOB OPraHUYECKUX COEIWHEHUN Hu
METO0/1aX UX MOJYyYEHHUsI, KaK IPOMBIIIJIEHHbBIX, TaK U J1a0OpaTOPHBIX.

2 B pe3yabraTe H3y4eHUs] JUCHUILIUHBI 00YYAIOLIUIICA 0JI7KEH:

Obnadams cneayOIMUMU KOMIETESHIIMAMUA U WHIuKatopamu ux poctumxenus: OIIK-1.2; OIIK-1.6;
OIIK-1.10.

3nams:

— TEOPETUYECKHE OCHOBBI CTPOEHHMSI M CBOMCTB Pa3JINYHBIX KJIACCOB OPIaHUYECKUX COCAUHEHU;

— CHOCOOBI MOJTYYEHHSI U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COETMHEHUIA;

— OCHOBHBIE MEXaHU3MBbI IPOTEKAHUS OPraHUYECKUX PEaKIIni;

Ymems:

— IPUMEHSTH TEOPETHUECKHE 3HAHUS ISl CUHTE3a OPraHMYECKUX COSIMHEHNH Pa3IMuHbIX KJIACCOB;

— aHAJIM3UPOBATh U MPEACKA3bIBATH PEAKIIMOHHBIE CBOMCTBA OPraHMYECKUX COETMHEHUI;

— COCTaBJISITh CXEMbI CUHTE3a OPraHMYECKUX COETMHEHNH, 3aJaHHOTO CTPOCHUS;
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Braoemy:

— OCHOBaMH HOMEHKJIATYphl M KJIaCCU(PUKAIIHY OPTaHUYECKUX COECIMHEHUIA;

— OCHOBHBIMU TEOPETHUECKUMHU IPECTABICHUSAMH B OPraHUYECKON XUMUM;

— HaBbIKaMH 000CHOBaHUS PAllMOHAILHBIX CIIOCOOOB MOIYYEHUSI OPraHNYEeCKUX BELIECTB.
3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Teopus xumuueckoeo cmpoerus u HacvlujeHuvle yeneeo0opoovt (VB).

I.1. [Ipupona xummnueckoin cBszu.  lIpupoma koBanenTHOM cBsa3u.  Popmynsl Jlprouca.
®opmanbubiil 3apsan. Teopus rudpuanzanuu AO. Teopust OTTaJKUBAHUS SJIEKTPOHHBIX Iap BaJIEHTHOM
06010ukn (O3I1BO) u hopma Mmonekyn. ATOMHO-OpOUTAIBHBIE MOJETH. D(HPEKTH B OpraHUIECKON XUMHH.
[TonsiTne 0 MexaHU3Me XUMHUYECKOW peakuuu. [IpoMexyTouHble COETUHEHHUS M YacTULIBl OPraHUYECKUX
peaKuui.

1.2 Anxanbl. ['omonornueckuit psa. WM3omepus. Homenknatypa. CnocoObl  MOMTy4eHHS.
[IpocTtpancTBeHHOE M 3JEKTpOHHOE cTpoeHue. Pusznueckue cpoiictBa. OOmias XxapakTepUCTHKA
peakroHHoU criocoonoctu. [loctymar Xammonpa.

1.3 Crepeousomepusi. Tumbl cTepeou3zomMepoB: KOH(POPMEpHl, TI'€OMETPUUYECKUE H30MEpHI,
sHaHTHOMephl. OnThueckas u3oMepusl. XUPATbHOCTh. OJHaHTHOMepbl. Panemuueckas cmech. CrocoObl
MIPOCTPAHCTBEHHOT'O U300PAKEHUSI ONTHYECKUX M30MepoB. OTHOCHUTENbHAs U a0COIOTHAS KOH(UTypaliy.
[Ipoexuun ®umepa. D,L-Homenknarypa. R,S-Homenknarypa. Ilonstne 00 onTtuueckoi aKTHBHOCTH
COEJIMHEHUH C IByMsI aCHMMETPUUYECKUMHU LICHTPaMH.

1.4 Huknoankansl. I'omonormyeckuit psa. Wzomepus. Homenknatypa. CrocoObl MOIydeHHS.
Kondopmauuu. Tunsl HanpsxeHuit B nukiiax. @uznyeckue cBoiicTBa. Peakuny HuKiIoanakaHoB.

Pa3zoen 2. Henacvluyennvie yeneeo0opooul.

2.1. Anxenpl. ['omonormueckuii psg. Mzomepus. Homenknatypa. CrnocoObl  MOTydeHUSI.
[IpoctpancTBenHoe cTpoenne. uznueckrue cBOMCTBA. Peakiuy anKkeHoB.

2.2  Anxunbl. ['omonornueckuit psa. HWzomepusa. Homenknarypa. CrocoObl  modydeHus.
[IpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTpOoeHUE. PU3NUECKHUE CBOMCTBA. Peakun aikuHOB.

2.3. Ankanuensl W mnonueHsl. [IOHATHE O NEPUIUKINYECKHX peakuusaX. ['oMoJormdeckuil psm.
Knaccudukanus. Mzomepusa. Homenkmnarypa. Crioco6sl monydenusi. Peakuun 1,3-ankaauenos. [lonstue o
nepunukiInyeckux peakuusax. Hukmonpucoenunenue. Ocobennoctu peakuuii Junbca-Anpaepa.

Pazoen 3. Apomamuueckue coeounenus.

3.1 Teopun apomatuuHoctu. COBpEMEHHBIC TPEACTABICHHUS O CTPOCHHHM OEH30J1a. APOMAaTHUECKHI
xapakrtep OeHzosa. DHeprus conpspkenus. O0ume KpuTepu apoOMaTHYHOCTH.

3.2 Coenunenuss OenzonbHOro psga. M3omepus. Homenxmarypa. CrocoObl mMosydyeHUs.
[IpoctpancTBeHHOE M 3JEKTpOHHOE cTpoeHue. Pusznueckue cpoiictBa. OOmias xapakTepUCTHKA
PEaKIMOHHON CIIOCOOHOCTH.

Pa3zoen 4. I'anocenonpouseoonvie. Cnupmeol, penonvi, npocmole 3Qpupol.

4.1 TanorenonpousBonubie. Krnaccupukanms. Homenknatypa. ANKWI- W aJUTAITAIOTCHUIBI.
N3omepusi. Homenkmarypa. CrnocoObl momyudeHus. [IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOCHHUE.
Ouznyeckue cpoiicTBa. Peaknuu Hykieo(QUIbHOIO 3aMEUICHUS M OTUICIUICHUSA. BuUMONeKyNspHBIif
MEXaHU3M HykiIeo(puibHOro 3ameuieHus: (Sn2). MOHOMOJEKYISIPHBIM MeEXaHHU3M HYKJIEO(UIHHOIO
3ameneHus. Peakuuu otmemnenus. B-OnumunupoBanue. Mexanusmel E1 u E2. Apomartuueckue
raJIor€HONPOU3BOIHbIE. MeXaHN3M 3aMelleHus rajloreHa B aKTUBUPOBAHHBIX rajoreHapeHax (Sn2 apom).
HeakTuBupoBaHHbBIE TIajlOTEHONPOU3BOJHBIE ApPOMATUYECKUX YIJIEBOJAOPOJIOB; ApUHOBBIA MEXaHHU3M
3aMellEeHus TajJoreHa.

4.2 DneMeHTOpraHM4ecKHe COeIMHEHUs. XapaKTepUCTUKA CBA3EH yriaepoa-3JIEeMEHT B 3aBUCUMOCTU
OT TMOJIOKEHUs 3eMeHTa B Ilepuoauueckoil cucreme 3jIeMEHTOB. MeTalIOpraHMyecKue COEIUHEHUS.
Homenknarypa. CriocoObl nojrydeHus! JIUTUN- U MarHUMOpraHudeckux coenuHeHui. Peakuus ['punbspa,
MexaHu3M. CtpoeHue peakTuBoB ['punbspa. VX peakiuu ¢ cOeIMHEHUSMH, COJIEP/KAlIUMU aKTUBHBIN aToM
BOJIOPOJIa: KUCIOTaMH, CIUPTaMU, AMUHAMHU.

4.3 Crouptel. OpgHoatoMmHble cnupthl. Knaccudukanuss m HomeHkiarypa. CrocoObl IMOJIydeHUS.
[IpocTpaHCTBEHHOE M AJIEKTPOHHOE CTPOEHUE. XUMUYECKHE CBOMCTBAa. MHOrOaTOMHBIE CIIUPTHI, TITUKOJIU.
I'muuepun. CnocoObl nonydenus. Ousnyeckue U XuMudeckue cBoicTna. [IpakTuueckoe npuMeHeHue.

4.4 ®enonpl. Knaccudpukammss u HOMeHKIarypa. CrnocoObl mosydenus. Puznueckue CBOMCTBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHHE. XMMUYECKHE CBOMCTBA
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4.5 Tlpocteie »¢upsl. Knaccuduxanmuss u HomeHkiarypa. CrocoObl mosrydeHus. Duzndeckue
cBoiicTBa. [IpocTpaHCTBEHHOE W 3JIEKTPOHHOE CTpOoeHHE. XUMHUYECKHe cBOMcTBA. luknmmueckue  >QupsbL.
Kpayn-a¢upsi. KommexkcooOpazoBanue ¢ noHamu MetauioB. [I[puMenenue.

4.6 DOnokcucoenunenus. M3omepus. Homenknatypa. CiocoOsl mosydeHusi. Ou3nyueckue CBOWMCTBA.
[IpocTpaHCTBEHHOE M 3JEKTPOHHOE CTPOCHUE ITHICHOKCHIA. XUMUYECKHE CBOMCTBA. MeXaHU3Mbl peaKui
U HampaBJIeHUE PACKPBITUA Koblia. [[pruMeHeHue B IPOMBIIIIIEHHOM OPraHU4eCKOM CHHTE3E.

Pazoen 5. Anvoecuovl, kemonwl. Kapbonosvie kuciomol u ux npoussooubie.

5.1. Anbnerunsl u xetonsl. Knaccudukamus u HOMeHknaTypa. CrnocoObl nomydenus. dusmueckue
cBoiicTBa. [IpocTpaHCTBEHHOE U ANEKTPOHHOE CTPOEHHE. XUMUYECKUE CBOWCTBA.

5.2 o, [P-Henaceuuennsle anpaeruapl u  keTtoHsl. Homenknatypa. CrnocoObl MOJIydyeHUS.
[IpocTtpaHcTBEHHOE U 3JIEKTPOHHOE CTpoeHue. Peakuuu mnpucoenvHeHus 31eKTpoduiabHbIX (Opoma H
raJlOr€HOBOJIOPOJIOB) W  HYKJICOPUIBHBIX pEAareHTOB (CHHWIBHOM KHCJIOTBI W a30TCOJEpPIKaIIUX
nykieodpunon). 1,2- wu 1,4-Ilpucoennnenne. Mexanusm peaknuii  1,2- u  1,4-ipucoenvHeHus
METAJUIOOPTraHUYECKUX COCTMHEHUM.

5.3 OgHoocHOBHBIE KapOOHOBBIE KUCHO0THI. Knaccudukanus u HomeHkiaaTypa. CrocoObl MoJIydeHusl.
[IpocTpaHCTBEHHOE U 3IEKTPOHHOE CTpoeHHE. PU3nUeCKre CBOMCTBA. XMMHUUYECKUE CBOMCTBA.

5.4 ®OyHKUMOHANBHBIE IPOU3BOJHbIE KAapOOHOBBIX KHUCIOT: TaJIOT€HAHTUIPUbI (alMIraJoreHH Ib),
aHTUJPUJIBL, CIIOKHBIE 3(UPBI, aMU b, HUTPUIIbL. CriocoObl nostydyeHusi. OcOOEHHOCTH MPOCTPAHCTBEHHOTO U
ANIEKTPOHHOTO CTpoeHus. Baxneimme cpoiictBa. Peaknuu N- u O-anunupoBaHusA. WX MEXaHU3MBL.
Kerenbl 1 quKkeTeHBI.

5.5 MHOroocHOBHbIE KapOOHOBbIE KUCIOTHI. J{MKapOOHOBBIE KHUCIOTHI KUPHOTO M apOMaTHUECKOTrO
psana. Homenknatypa. CriocoOsl monyduenus. Ou3nueckue U XUMUUYECKHE CBOMCTBA. ManoHOBBINA 3dup.
[Tonyuenune. Crtpoenue, CH-Kucnornocts. Peakuuy KoHAEHcAlMM MajoOHOBOIO 3(pHUpa ¥ MaJIOHOBOM
KHUCJIOTHI C aJlbJIeTUIaMHU.

5.6 a,B-HenacolenHple KapOOHOBBIE KHCIOTBI M UX  (YHKUHOHAJIbHBIE IPOU3BOJHBIE.
[IpoctpancrBennas uzomepusi. CnocoObl noiaydeHus. XMUMHUECKHUE CBOICTBA.

5.7 Anpperuno- u kKerokuciorel. Kiaccuduxamuss v HOMEHKIaTypa. o, [3, y-Aubaeruuo- u
KETOKHUCIIOTHL. AneToykcycHbId 3¢up. CnocoObl momydeHusi, crpoenue. Konaencammum Kisiizena u
Jukmana. MexaHu3MBbl.

5.8 3ameniénnble KapOOHOBBIX KHCHOT. ['amoreHo3amermieHHble KuciaoThl. Kiaccudukauus u
HoMeHKkiatypa. CrnocoObl TMONMydeHUs O- U [-TaJoreHO3aMENIeHHBIX KHUCIOT. XUMHUYECKHE CBOMCTBA.
IM'uapokcukucioTel: kiaccudukanus 1 HomeHkinatypa. CrocoOsl momydeHuss. OcoOOEHHOCTH CBOMCTB d-, 3-,
Y-THAPOKCUKUCIOT. JlakToHBI. AMUHOKKCIOTHL. CriocoOsl monmydenus. Ctpoenne. Baxueimme dpuzndeckue
Y XMMHYECKHE CBOMCTBA.

Paszoen 6. Azomcooeporcawue u cemepoyuxnuieckue coeOuHeHus.

6.1. Hurpocoenunenus. Knaccudukanus u Homenkiarypa. Cnoco6s! noiyuenus. [IpoctpancTBeHHOE
U DJEKTPOHHOE CTpoeHuMe. XUMHYECKHE CBOMCTBA. TayroMepuss IEpBHYHBIX MW BTOPUYHBIX
anudaTruecKnX HUTPOCOETMHEHUH. Peakiun.

6.2. Amunbl. Knaccuduxauuss m HomeHkiatypa. CriocoObl mnosydeHus. dusznyeckue CBOMCTBA.
XHAMHUYECKHE CBOWCTBA.

6.3 Aza- u nuaszocoenuHeHus. IlonydeHue nuazocoeIUHEHUI peaklueld TUa30TUPOBAHMS: YCIOBUS
MIPOBE/ICHUS] PEAKIUU M MEXaHW3M; paszuyusi B YCTOMUMBOCTHM HACBHIIIEHHBIX M apOMaTUYECKUX
nuaszocoeMHeHn. Pusndeckue cBoicTBa. IIpOCTpaHCTBEHHOE M 2JIEKTPOHHOE CTPOECHHE apOMATUYECKHX
IMA30COECIMHEHNN B 3aBUcUMOCTH OT pH cpenpl, TayromepHble mnpeBpanieHus. XHUMHYECKHE CBOMCTBA.
Azocoueranue. [lonydenne u npuMeHeHue azacoequHennii. CuHTe3.

6.4 Terepouukinuueckue coeauHeHus. Kiaccudukanusa. ['erepouukinyeckue apomMaTHUECKHe
coenuHeHUsl. OCOOEHHOCTH MOJEKYJISPHOU CTPYKTYpbl. [ISTHUIEHHbIE TE€TEPOLMKIMYECKUE COCIUHEHUS:
dbypan, mumppos, troden. Homenxmarypa. CrmocoOwsl momydeHus. IIpocTpaHCTBEHHOE U DJIEKTPOHHOE
cTtpoeHue. ApomaruyHocTb. OcoOeHHOcTH peakuuit 3nexTpodunbHoro 3amenienus. lllectuunennslie u
MOJIMSAJIEPHBIE T€TEPOLMKINYECKNE COCAMHEHUS: MUPUIUH, XUHOIMH, akpuIuH. [lupuauH. DnekTpoHHOE
CTpoeHHEe U apoMaTH4HOCTb. OCHOBHOCTb U HyKJIeOo(puiabHOCTb. Peakmuu saexkTpoduiabHOrO U
HYKJIEO(UIBHOTO 3aMEIlIeHUs: peaKLMOHHAsI CIOCOOHOCTh U opueHTauus. Tayromepus 2- u 4-ruipokcu 1
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aMuHOTIUPUANHOB. COCIMHEHHS ¢ HECKOJIbKIUMU TeTEPOATOMaMU B IUKJIE: TUA30JIbI, OKCA30JIbl, TUA3UHBI U
TpuasuHbl. OO0IIas XapaKTePUCTUKA XUMHUYECKIX CBOMCTB.
4 O0beM yueOHOI 1 CHUIIUHBI.

Cemectp
Beero 2 cemecT 3 cemecT
Bun yuebnoit paboTsl P 3 P
3E | Axanm. u. | 3E | Akag. 4. E Axan. 4.
OO61ast TpyA0€MKOCTh TUCITUTUTHHBI 9 324 3 108 6 216
KonrakTHas paboTa — ayIuTOpPHBIE 3,55 128 1,3 48 2, 30
3aHATHUSA: 3 22
1,77 0,4 1,
Jlexmun 64 A 16 33 48
[IpaxTnueckue 3ansatus (113) 1,78 64 Oég 32 gé 32
Jlaboparopusie pabots! (JIP) - - - - - -
CamocTosiTeIbHAsi padoTa 4,45 160 1;6 60 72§ 100
KonrakTHas camocrositenbHas paboTa 0,4 16 0,4 5 -
CamocTosATenpHOE N3YUCHUE Pa3/IeIOB 4,45 159.6 7 59.6 78 100
JUCITUTUTUHBI
Buabl KoHTpOJIA:
JK3aMeH 1 36 - - 1 36
KontakTHas pabota — mpoOMEXyTOUYHas
0,4 - 0,4
arrecTanus 1 - 1
[ToaroToBka K 3K3aMeHY. 35,6 - 35,6
3auér ¢
Bua uToroBoro KOHTpoOJIs: . JK3aMeH
OlIeHKOM
Beero CemecTtp
. 2 ceMecTp 3 cemecTp
Bun yae6noit paboThl At
3E q P- | 3g Actp.u. | 3E | Actp. u.
OO61asi TpyA0€MKOCTh UCITUTUTHHBI 9 243 3 81 6 162
KonrakTHasi paboTa — ayIuTOpPHBIE 3,55 96 133 36 222 60
3aHSATHS:
Jlexuu 1,77 48 0,44 12 1,33 36
[TpaxTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie pabots! (JIP) - - - - - -
CamocrosiTeJibHAas paboTa 4,45 120 1,67 45 2,78 75
KonrakTHas camocrositenbHas paboTa 0,3 0,3 -
CamMocTosATenpHOE N3YUCHUE Pa3IeTIOB 4,45 119.7 1,67 447 2,78 75
JUCITUTUTUHBI
Buabl KOHTpOJIS:
JK3aMeH 1 27 - - 1 27
KonrakTHas pabota — MpPOMEKyTOUHAS
0,3 - 0,3
arTecTanus 1 - 1
IToaroToBka K SK3aMeHYy. 26,7 - 26,7
3auér ¢
Bua uToroBoro KOHTpoOJIs: - IK3aMeH
OlIeHKOM
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
CAHAIUTHYECKAST XUMMU»

1 Heab OMCUMILUIMHBI — TIpUOOpETEeHNE 00YJAIOMIUMHUCS 3HAHUM M KOMIIETEHIIUH, HEOOXOAMMBIX
JUIS PEIlIeHNs KOHKPETHBIX 3a/1a4 XUMUYECKOT0 aHaIn3a.

2 B pe3yabraTe H3y4eHUs TUCHUILIUHBI 00YYAIOLIUIICA 10JIKEH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

OIIK-5.1; OIIK-5.4; OIIK-5.6

3nams:

—  OCHOBHbIE MOHATHUS, TEPMUHBI, METO/bI U IPUEMbI KAYECTBEHHOI'O U KOJIMYECTBEHHOTO XUMUYECKOTO
aHaln3a;

—  TEOpEeTHUYECKHE OCHOBBI (U3NKO-XUMUYECKUX METO/I0B aHAJIN3a;

— IOPUHLUIBI pabOThl OCHOBHBIX MPUOOPOB, HUCHOJB3YEMBIX JUISI MPOBEIACHHS] KaueCTBEHHOTO H

KOJIMYECTBEHHOT'O aHAIN3a;

Ymems:

— TMPUMEHATh NPUOOpPETEHHbIE NPAKTUUYECKUE HAaBBIKU B MPO(PECCHOHAIBHON JAeATENbHOCTU IS
pelIeHNs] KOHKPETHBIX aHAIMTHYECKUX 3aa4;
— TIPOBOJIUTH OOOCHOBaHHBIM BBIOOp METOJA aHAIM3a C Y4ETOM Iejied MU OCOOEHHOCTEH TaHHOU

MPAaKTUYECKOM 3a/1a4u;

— TIPOBOJUTH PAcUYEThl HA OCHOBE MPOBEIEHHBIX UCCIIEJOBAHUIA;
—  TIPOBOAMUTH METPOJOTHYECKYIO OLIEHKY PE3YJIbTaTOB KOJIMYECTBEHHOIO XMMHUYECKOI0 aHAJIN3a

Braoemy:

— OCHOBaMU METPOJIOTMYECKON OLEHKU PE3yIbTaTOB KOJMYECTBEHHOTO XUMUYECKOTO aHAIN3a;
— IpUEeMaMHU UHTEpIIpEeTalliy Pe3yIbTaTOB aHaIN3a Ha OCHOBE KBAJMMETPUUYECKUX OIICHOK;
— METOJIOJIOTUEH XMMHUYECKUX M (U3UKO-XMMHUYECKUX METOJIOB aHaiu3a, IIHWPOKO HCIOJIb3YEMBIX B

COBPEMEHHOM aHAIIMTUYECKOM MPAKTUKE

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. ineatudukamnyss HOHOB 3JIEMEHTOB B pacTBOpax.

1.1 BBeneHue B COBPEMEHHYIO AQHAJIUTHUYECKYI0 XUMHUIO. AHAIUTHYECKas XUMHS KAaK OCHOBA
METO/IOB U3YyUEHHUsI U KOHTPOJISI XUMUYECKOIO COCTaBa BEIIECTB B MAaTEPUAIBLHOM MPOU3BOJICTBE, HAYYHBIX
UCCIIEIOBAHUSX, B KOHTPOJIE 00BEKTOB OKpYXatoliel cpeabl. Buapl ananuza. D1eMeHTHbIN, MOJIEKYIISIPHBIi,
¢a3zoBblii M u30TONHBIM aHanu3. KonaumyecTBEHHBI M KaueCTBEHHBIM aHalM3 OPraHUYeCKUX U
HEOPraHMYECKUX BELIECTB. XHUMHUYECKHE, (U3UKO-XMMHUYECKUE METOJbl aHajlu3a, HX B3aMMOCBS3b,
COOTHOIIIEHUE W MPUMEHEHHE. AHAIUTUYECKUN CUTHAJI KaK HOCUTEIb Ka4YE€CTBEHHOM M KOJWYECTBEHHOU
uHpopmanuu 06 oobekre aHanu3a. [loctaHoBka aHaIUTHUECKON 3a/auu. AJTOPUTM MPOBEICHUS aHAIN3A!
oTOOp cpemHeil mpoObl, MOArOTOBKA MPOOBI K aHAIW3y, HU3MEPEHHUE AHAIMTUYECKOTO CHTHAja U €ro
METpPOJIOTHYECKasl OLIEHKA, pacueT pe3y/bTaTOB aHajdu3a M UX UHTeprnperauus. llpumeps! pemieHus 3anad
AQHAJIUTUYECKOTO KOHTPOJIS B XMMUYECKON TEXHOJOIMH, B aHaJIu3€ OOBEKTOB OKpYXAlOIIeH cpeabl U Jp.
[ToHsATHST O COBpPEMEHHBIX METOAAX OJJIEMEHTHOTO AaHaJInW3a: AaTOMHO-dMHCCHOHHBIM aHajau3, aTOMHO-
a0COpOITMOHHBIN aHANIN3, PEHTI€HO(IYOPECIICHTHBIN aHAJN3.

1.2 Cneunduka 3amay aHaIUTUYECKOW XUMHU. OCHOBHBIE TEPMUHBI AHAIUTUYECKOW XUMUHU.
Ob6napyxenue. Omnpeznenenue. AHanu3. AHUIUTHYECKUE XUMUUYECKHUE PEAKIMH KaK OCHOBAa XUMHUYECKOTO
aHannza. KauecTBeHHblE M KOJMYECTBEHHbIE AaHAUTUYECKHE XUMHUYECKHe peakuuu. TpebGoBaHus,
npenbsaBiasieMple K HUM. Crnienu@uka aHATMTUYECKUX PEaKIMi, UCIIOJIb3yeMbIX B aHalu3e. AHATUTUYECKAs
dbopMa ¥ aHaNUTUYECKUE TPU3HAKU. AHAIMTUYECKUE peakUuh U aHajduThuueckue 3(PQexTsl.
XapakTepUCTUKA aHAJIUTUYECKUX pEeaKkUUi: YyBCTBUTEIBHOCTb, H30MPATEIbHOCTh (CEIEKTHUBHOCTD).
['pynnoBsle, o0mue, dYacTHble, XapakTepHble U crneuupuyeckue peakuuu. I[lyTM MNOBBIICHUS
n30UpaTeIbHOCTH U UYBCTBUTEIBHOCTU aHAIMTHYECKUX PEaKLUH.

1.3 Xwumuueckue paBHOBECHUST B TOMOIEHHBIX W TETEPOr€HHbIX CHUCTEMaX, MPUMEHSEMBIX B
aHaIUTUYeCKON XuMHuU. OCHOBHBIE THIBI pEaKLU, MPUMEHSIEMbIX B aHAIUTUYECKOW XUMUHU (OCaKICHMUS,
KHUCJIOTHO-OCHOBHbBIE, KOMILJIEKCOOOPa30BaHUs, OKUCICHUS-BOCCTaHOBIIEHUS). COCTOSIHUE HOHOB 3JIEMEHTOB
B pacTBopax. KoHCTaHThl paBHOBECHUS aHAIMTUYECKUX PEAKIIUI: TepMOJUHAMUYECKUE, KOHIEHTPALMOHHBIE,
ycioBHble. DakTopbl, BIMAIONIME HAa XMMHUYECKOE paBHOBecue (KomIuiekcooOpa3oBaHHe, 00pa3oBaHUE
MaJOpacTBOPUMBIX COE€AMHEHUN, U3MEHEHHE CTENIEHH OKUCIICHUS ONPEENsieMOro HOHA, BIUSHUE PUPOIbI
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pacTBOpHUTEINs, HOHHOM CHJIBI, TEMIIEPATyphl, COCTaBa pacTBOpa). PaBHOBecHs] B aHAJIMTUYECKH Ba)KHBIX
MPOTOJIMTUYECKUX cUcTeMaX. KOHCTaHThl KHCIOTHOCTH M OCHOBHOCTH. YPaBHEHHS MaTepHaJIbHOTO
Oananca. Berancnenne pH pacTBOpoB KUCIOT M OCHOBAHUM PA3IMYHON CHIIBI, CMECEH KUCJIOT U OCHOBAHHIA.
BydepHubie pacTBOphI, HCMIOIB3yeMbIE B XUMHUYECKOM aHAIM3€: UX COCTaB, CBOMCTBa (OydepHas eMKOCTb,
obnacte OydepupoBanus), pacuetr pH, nmpuMeHeHHE B aHAIUTUYECKOW XUMHUU. AHATUTUYECKHUE PEaAKIINU
KOMILJIEKCOOOpa30BaHUs, OCAXKJEHUS, OKHUCIIEHUSA-BOCCTaHOBJIEHMs. OOuIMe, CTylneH4yaTble U YCJIOBHbIE
KOHCTaHTbl YCTOMYMBOCTH KOMIUIEKCHBIX cOoequHEeHM. Vcnonp30Banne peakiuii KOMIIJIEKCOOOpa30BaHus B
aHAJIMTUYECKON XuMuu (oOHapyXeHHe M KOJIMYECTBEHHOE OIlpeneeHne, MackupoBaHue). VMcnonabp3oBanue
peakuuil ocakJeHUsl B aHAIUTHYeCKUX Lensix. KoHcTanTa paBHOBECHS peakIUil OCaXIECHUS-PACTBOPEHHUS;
(akTopbl, BIUAIOIIME HAa PACTBOPUMOCTh OCaAKOB. Pacuer ycnoBuil ocakieHus UM pacTBOPEHUS OCA/IKOB.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ paBHOBecusl.  CTaHIApTHBIM W pealbHbId  OKUCIUTENBHO-
BOCCTAaHOBUTEJbHBIE NOTEHUHUANbl. XHMHUYECKHE U (PU3UKO-XUMHUYECKHE crocoObl ompenenenus pH
pacTBopoB. PaBHOBecHs aHATMTHUYECKUX peakUuil KOMIUIEKCOOOpa3oBaHUS U yHpaBiieHue UMH. DakTophl,
BIIUSIIOLME Ha HANpaBiIeHHE OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuil. KoHcTaHTa paBHOBecus U ee
XMUMMKO-aHaJUTHUECKOe 3HaueHue. Pacyet ko3¢ (puneHToB N0O0YHBIX peakLUi.

1.4. KauecTBeHHbIE M  KOJMYECTBEHHbIE AHAJIMTUYECKUE pEAKUUU C OpPraHUYECKUMU
AHAIMTUYECKUMHU peareHTaMud B aHallu3e HeopraHnyeckux BemiecTB. OpraHudeckue aHaJUTHYECKHe
pearentel  (OP). Knaccudukanms OP mno Tumy peaknmuii ¢ HEOPraHWYECKUMH  HOHAMH.
Kommnekcoobpasytonme OP u crpoeHue ux MoJieKyl: (YHKIIHMOHAJIbHO-aHAJIMTUYECKas U aHAJUTHKO-
akTuBHasg rpymmbl. OcoOEHHOCTM U IpeumylecTBa wucnosnb3oBanus OP, o6mactu npumeHeHus.
JloTIOJTHUTEIBLHO: TEOpHs ACHCTBUS KoMIuiekcooOpasyromux OP, yder nonHoro cocrosinus OP u merana.
'unoTe3a ananoruii M npakTudyeckue BbIBOABI M3 Hee. [Ipupona xumuyeckoil cBs3u B komiiekcax OP c
MOHAMH METAJJIOB M €€ IMpOsIBJIEHHE B IBETHOCTH KoMmIulekcoB. Peakmuum OP ¢ xpomodopHbIMEU
aneMeHTaMu. VHTEHCHMBHOCTh OKpacKd aHAIUTUYECKUX (OPM U  HUHTEHCUBHOCTH  IOTJIOLICHUS.
Hcnonb3oBaHue peakiuii OpraHn4eckux peareHToB B (JOTOMETPUUYECKOM aHAJIU3E.

Paszoen 2. KonnyecTBeHHbI XUMUYECKUI aHAIIN3.

2.1. [lpuHIMnbBl U 3374a4U KOJMYECTBEHHOTO aHanu3a. Kiaccuduxaius MeTos0B KOJIUYECTBEHHOTO
aHaynn3za. TpeOoBaHuUs, NPEIbSBISIEMblE K XMMHUYECKUM pEaKUUsM B KOJUYECTBEHHOM aHaju3e. DTalbl
KOJINYECTBEHHOT'O ONpPEIEICHUs. XapaKTEPUCTUKA PEe3yNbTaTOB KOJIMYECTBEHHOIO XMMHMYECKOTO aHAJIA3a.
Omnpenenenue cojepxaHUsl BeLIECTBA B pacTBope, pacueTHble (opmynbl. CrnocoObl NpeacTaBieHUs
pe3ynbTaTOB aHaiu3a. TecTbl Ha BBIABICHHE CHCTEMAaTHYECKHMX IIOrPEUIHOCTEH B  pe3yibTaTax
KOJIMYECTBEHHOTO XUMUYECKOTo ananu3a. [I[po6ooTdop u mpoOomoaroToBka.

2.2. Turpumerpuyeckuil aHanu3. TUIbl peakuuid, HCHOJIb3YEMBIX B TUTpUMETpUHU. TpeboBaHus,
npenbsBiasiemble K HUM. [lpunnun tutpumerpun. TurpoBanue u ero srtambl. ['paduueckoe nzoOpaxkeHue
mpolecca TUTPOBAHUS — KpUBbIE TUTPOBaHWA, WX BUIbl. CKayOoK Ha KpUBOM TUTPOBaHUS, TOUYKa
skBuBasieHTHOCTH (T.D.) m xoneunas touka tutrpoBanust (K.T.T.). IlepBuunble U BTOpUUHBIE CTaHIAPTHI.
[IpyemMbl TUTPUMETPUUYECKOTO aHalu3a: MpsIMOE€ U OOpaTHOE TUTPOBAHUE, KOCBEHHbIE METOAbI. THIIbI
peaxkuui, UICIOJIb3yEMbIX B TUTPUMETPUUYECKOM aHAIN3€E; TPEOOBaHMUSL, IPEABSBIIEMbIE K HUM.
JIOTIOTHUTENBHO: UHCTPYMEHTANIbHbIE MeTO bl UHAMKauu T3. [loTeHunomeTpruyeckoe TutpoBanue. Meron
I'pana. [pyrue cnocoObl yCTaHOBIEHUS KOHEYHON TOYKHA TUTPOBAHUSL.

2.3. Peaknuu HeUTpanm3anuu B KOJWYECTBEHHOM XHMMHYECKOM aHanu3e. MeToapl KHUCIOTHO-
OCHOBHOTO THUTpoBaHus. CyIIHOCTh MeETOJla KHUCIOTHO-OCHOBHOTO THUTpoBaHus. KpuBble KHCIOTHO-
OCHOBHOTO TUTpoBaHMs. PacueT u mocTpoeHue TEOPEeTHUECKUX KPUBBIX TUTPOBAHUS CHIIBHBIX M CIaObIX
OJIHOOCHOBHBIX IPOTOJUTOB. PaKTOPHI, BIUAIONIME HA BEJIMYMHY CKayKa Ha KPUBBIX KHCIOTHO-OCHOBHOTO
TuTpoBaHUs. CrocoObl YCTAaHOBJIEHUSI KOHEYHOW TOYKM TUTPOBaHUA. KUCIOTHO-OCHOBHBIE HHJUKATOPBI,
MHTEpBAJI [Iepexo/ia OKPaCKu MHAMKATOpa, noka3arens TutpoBanus (pT). IlpaBuno BeiOopa uHAMKATOpA 715
KOHKpETHOro ciiyyass TuTpoBaHus. IlpakTuueckoe mNpUMEHEHHE peaKUUd  KUCIOTHO-OCHOBHOTO
B3aUMOJECHCTBHs. [loTeHIMOMETpUYECKOE THUTPOBAaHME HAa OCHOBE PEAKUUN KHCIOTHO-OCHOBHOIO
B3auMoJieicTBUs. IHAMKaTOpHbBIE MOTPEUTHOCTH U UX OLIEHKA.

2.4. AmnamuTuyecKkue peakUud KOMIUIEKCOOOpa30BaHUS U OCaXACHUS B KOJUYECTBEHHOM
XMUMHUYECKOM aHanu3e. Vcnonb3oBaHue KOMILJIEKCOOOpa30BaHUs B XMMUYECKOM aHanu3e. Heopranmueckue
U OpraHudeckue Jurasisl. KOMIUIEKCOHBI M KX CBOWCTBA. YCIOBHBIE KOHCTaHThl YCTOMYMBOCTH
KOMILJIEKCOHATOB M X IpaKTHYeCKoe HcnoJib3oBaHue. OOOCHOBaHME BbIOOpa ONTHUMAJIbHBIX YCIOBUI
KOMIIJIEKCOHOMETPUUYECKOTO TUTpOBaHUA. KpuBble KOMIJIEKCOHOMETPUUECKOTO TUTpOBaHUA. DakTopsbl,
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BIUSIOLIME HA BEJIMYMHY CKayka Ha KpuBBIX TUTpoBaHus. CnocoOwl ycranomienus T.0. u K.T.T.
MeTtanioXpoMHble WHAUKATOPBI, TPUHLUI MX AeHcTBUA. BpiOop mHAMKATOpa JUIsi KOHKPETHOTO Ciydast
TUTPOBAHUSL. AHAIUTUYECKUE BO3ZMOXKHOCTH METO/1a KOMIIJIEKCOHOMETPUUECKOT0 TUTpoBaHus. [Ilpumenenue
KOMILJIEKCOHOB B aHAJUTUYECKON XMMHUHU B KAayeCTBE MACKUPYIOIIMX areHToB. IIpuMeHeHne XMMHUYECKUuX
peakuuil KoMIUIeKcooOpa3oBaHusi B (OTOMETPUYECKOM aHajiu3e, B METOAE KOHJIYKTOMETPHUUYECKOTO
TUTpOBaHMs. Peakuuy ocakieHus B KOJIMYECTBEHHOM XMMHYECKOM aHanuze. ['paBuMerpuueckuil aHanus.
Teopernueckoe 000CHOBaHHE BbIOOpA ONTUMANIBHBIX YCIOBUN OCAKIEHUS KPUCTAIUIMUECKUX M aMOPPHBIX
ocaJkoB. [IpuMeHeHne XUMHUYECKUX peakuil OCaXIEHUS B METOJIe MOTEHIIMOMETPUUECKOTO TUTPOBAHNUS, B
Meroze TypOumumerpun. OcoOEHHOCTH pEaKIHid KOMILIEKCOOOpa3oBaHUs (XenaTooOpa3oBaHUs) HMOHOB
MetamioB ¢ DITA. OcanurensHoe TUTPOBAHHUE.

2.5. AHanuTUYeCKUE peakUuu OKHUCICHUS-BOCCTAHOBJIEHUS B KOJIMYECTBEHHOM XHMHUYECKOM
a”Hasnze. OKUCIUTETbHO-BOCCTAHOBUTEbHASL PEAKIUS U OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIM MOTEHIUAL.
KoHcTanThl paBHOBECHS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. BbIOOp TUTpaHTa U ONTUMAIbHBIX
yCIIOBUN TUTpoBaHUs. KpHBble OKUCIUTEIHLHO-BOCCTAHOBUTEIBHOTO TUTpOBaHUs. DaKkTOphl, BAMSIIOMINE HA
BEJIMYMHY CKauka Ha KpUBOW TUTpoBaHUA. VHAMKAIMs KOHEYHOM TOYKM TUTPOBAHHUS XUMHUYECKUMHU U
¢usuKo-xuMuueckuMu MeroaaMu. [lepmanranatomerpus. XapakrepucTuka MeToa. Y CIOBHs MPOBEIEHUS
IIepMaHraHaTOMETPUYECKUX ompeneneHui. BemecTBa, omnpezaenseMple  NEpMaHIAHATOMETPUUYECKUM
MeronoM. JlocromHcTBa W Henmoctatku Meroja. Honomerpus. XapakTepucTHKa METOJa, YCIOBHS
MIPOBEJIEHUSI HOJJOMETPHUUECKOT0 OIpeieieHusl BemecTB. JJocTonHCTBA U HeAoCTaTKu MeToa. [Ipumenenue
peaxkiuil OKUCIIEHUSA-BOCCTAHOBJICHHS B METOI€ TOTEHLIIMOMETPUYECKOTO TUTPOBAHHUS.

2.6. NonooOmennass xpomartorpaduss B KOJMYECTBEHHOM XHMHUYECKOM aHaim3e. TpeOoBaHus,
MIpeIbsBIsEMBIE K PEAKIHsIM HOHHOTO oOMeHa. M3oTepma noHHoro oomMeHa. BriOop onTuManbHbIX yCaoBUi
MOHOOOMEHHOTO pa3jeieHus BeulecTB. llpumeHeHre HMOHOOOMEHHON XpoMarorpaduu B aHAIUTHYECKOMN
XUMHH OPraHUYeCKUX U HEOPTaHUYECKUX COEAUHEHUN: pa3/iesieHue, 0YNCTKa, KOHIEHTPUPOBAHUE U T.JI.

Paszoen 3. Beenenue B pU3NKO-XUMUYECKUE (MHCTPYMEHTAJIbHBIE) METOAbI aHATIN3A.

3.1. ®XMA — cocTtaBHas 4acTb COBpEMEHHOW aHanuThuyeckod xumuu. Kiaccubukauusa ¢usnko-
XMUMHMUYECKHUX METOJIOB aHalIn3a. AHAIIMTUYECKUI CUTHAJ Kak MH(OpMaTUBHAs (PYHKIMS COCTaBa BEILIECTBA U
ero KojauyecTna. [Ipumepsl aHaIUTUYECKUX CUTHAJIOB U UX u3MepeHnii B ODXMA.

3.2. MeTrpoJyioruyeckie OCHOBBI aHATUTUYECKUX METOA0B. OCHOBHbIE aHAIIUTUKO-METPOJIOTHYECKHE
XapaKTePUCTUKUM METOJ0B U PpEe3yJIbTaTOB aHajlM3a, CHOCOObl MX OICHKHU: Ipened OOHapyKeHMHs,
KO3(G(ULMEHT YYBCTBUTEIBHOCTH, HIDKHSISI M BEPXHsISl T'paHUIA JMAla30Ha ONpPENENIIEeMbIX COJIEepXaHUM,
CEJIEKTUBHOCTb, MPEIU3NOHHOCTh B YCIOBHUSAX CXOAMMOCTU (IIOBTOPSEMOCTH) M BOCHPOU3BOAUMOCTH,
MPaBUIIBHOCTB, 3KcnpeccHocTh. O6006mennsie ceenenus o FOCT P UCO 5725 (2002).

3.3. O6mas XxapakTepuCTKa CHEKTPAJIbHBIX, MEKTPOXUMHUUYECKUX U XpoMaTrorpaduyeckux METOJ0B
aHanuza. [lpencraBnenre o poToMeTpudeCcKUX, MOTEHUOMETPUUECKUX METOIaX aHallu3a 1 HOHHOOOMEHHOM
xpoMarorpadumu.

4 O0beM yueOHOM TMCHMIITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axan. | Acip.
3E
4. 4.

OO0uasi TPyA0eMKOCTh AU CHUILIMHbI 4 144 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlexinm 0,45 16 12
[TpakTueckue 3anstus (113) - - -
Jlaboparopusie padots! (JIP) 1,34 48.4 36,3
CamocrosiTeJibHAas padoTa 2,21 79,6 59,7
KonTtakTHas camocrositenbHas padboTa

2,21
CaMOCTOSTEIbHOE N3YUEHUE PA3/IETIO0B AUCHUIIIMHbI 79,6 59,7
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM
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AHHOTANUA pado4yeil NPOrpaMmMbl IUCHUIIMHbBI
«DPuznyeckass XUMHUS»

1 Heab AMCHUMIIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIIPABIIAIOIMIMX XOJIOM XHUMHYECKOTO
mporecca, Mokazarh 00JIaCTH MPHJIOKEHUS 3TUX 3aKOHOB M HAYYUTh CTYAEHTAa IPaMOTHO HNPHUMEHSTh HX
IIPU PELICHUM KOHKPETHBIX TEOPETHYECKMX W INPAKTUYECKHX 3a/1ay, MOHATh OCHOBHBIE KHHETUYECKHE
3aKOHOMEPHOCTHU MPOTEKAHUSI XMMUYECKHUX IIPOLIECCOB U POJIb KaTaJIN3a Uil XUMUYECKON TEXHOJIOTUN.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH :

Obnadams cneAyOIUMA KOMIETESHIIUAMHA U uHIuKatropamu ux aoctmwkenus: OIMK-1.3, OIIK-1.7,
OIIK-1.11.

3nams:

— OCHOBHBIE 3aKOHbl (U3UYECKOM XUMHH, B3aUMOCBSI3b (U3NYECKUX U XUMHUYECKUX
XapaKTEPHUCTHK ITPOIIECCa;

— IyTU ONpEJENICHUs] BaXXHEMIINMX XapaKTePUCTHK XUMUYECKOTO paBHOBECHS (KOHCTaHTHI
paBHOBECHS, paBHOBECHOT'O BBIXOJIa MPOAYKTA, CTENEHHU INPEBPAILECHUS MCXOIHBIX BEIIECTB) U BIMSHUS
pa3auyuHbIX (DAKTOPOB Ha CMEIIEHUE XMMHUECKOTO PaBHOBECHS;

— TEPMOJUHAMUYECKOE ONHCAHUE CBOMCTB MJCANBHBIX U HEUJICAIbHBIX PACTBOPOB, IOAXOABI K
HAaXO0’KJICHUIO NapLHMAIbHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB PAacTBOPA.

- TEOPUIO IaIbBAHUYECKUX SBIICHUN;

— TEOPUU KHUHETHKH, IIYyTH TEOPETHYECKOTO pacyeTa CKOPOCTEH XHMHUYECKUX pPEaKIHi H
OTpaHNWYEHUS B IPUMEHUMOCTH PACUYETHBIX METOJIOB;

— OCHOBHBIE 4YEpThl TOMOI€HHOTO W T€TEPOreHHOI0 KaTaliu3a, IPUYUHBl YCKOPEHUs
XMMHUYECKOTO IpoIiecca B IPUCYTCTBUM KaTaau3aropa.

Ymemy:

— IIPUMEHATh TEOPETHUYECKUE 3HAHWA W OKCIEPUMEHTAJIbHBIE METOJbl HCCIEAOBAHUS
¢u3nyecKoi XMMUHU IIPU pPellieHnH NpodecCUOHAIbHBIX 3a/1a4;

- IIPEACKA3bIBaTh U HAXOJWUTh ONTUMAJIBHBIE YCIOBHS MPOBEICHUS XMMHUYECKOTO IIpolecca ¢
LIEJIBIO MOJTYyYEHUS MAKCUMAJIBHO BO3MOYKHOT'O BBIXOAd MHTEPECYIOLIETO MPOAYKTA;

— IIPUMEHATh TEOPETHUYECKUE 3HAHMWA W OKCIEPUMEHTAJIbHBIE METOJbl HCCIEAOBAHUS
¢bu3NYecKON XUMHUU JJIs PEHIeHHs BOIPOCOB, BO3HHUKAIOUIMX IpPU H3YYEHUU KUHETUKH XHMHUYECKHUX
peaKumii;

- IIPOBOJIUTh AHAJIN3 M KPUTHUYECKM OLEHUBATH IIOJYYEHHBIE HKCIIEPUMEHTAJbHBIE JAHHBIC,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA 0a3e MPOBEAEHHBIX OMBITOB.

Braoemy:

— KOMILJIEKCOM COBPEMEHHBIX TEOPETUYECKMX METOJOB (DU3NYECKON XUMHUU JJIsl pPELIeHUs
KOHKPETHBIX UCCIIEI0BATEIbCKUX 3a/1a4;

— HaBBIKAMU OIPENEICHUS COCTOSIHUS PAaBHOBECHUS M CAMOIIPOM3BOJIBHOTO HAIlpaBJICHUS
XMMHUYECKOTO MPOIIECCa;

— 3HAHUSIMM OCHOBHBIX 3aKOHOB (DM3MUECKOM XHMMHUHU JJIsi COJIEp’KaTelbHONM HHTEpIpeTaluu
TEPMOJUHAMUYECKHUX PACUETOB;

— METOJaMU OIPENEICHUs MNOpsKa M CKOPOCTH PEAKUUHU, YCTAHOBIICHMS JIMMHUTHPYIOIIECH
CTaJNM U MEXAHU3MA N3y4aeMOM XUMHYECKOMN PEAKINY;

— HaBbIKAMU  COCTAaBJICHUS TaJbBAHUYECKUX  DJIEMEHTOB Ui LEJIeHd  ONpeleieHUs
TEPMOJUHAMUYECKHUX XaPAKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIEAYEMON PEaKIItH;

— 3HAHUSIMM OCHOBHBIX 3aKOHOB XUMUYECKOW KHUHETHKH, BIIMSHUS Pa3IMUHBIX (PaKTOpOB
(TemmepaTypbl, AaBJIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOM peakiuu.

3. Kpartkoe cogep:xaHue JUCUMILTHHBI

Paszpen 1. Xumuyeckass TepMOAMHAMHUKA.

1.1. TlepBbIii 3aKOH TEepMOAMHAMUKH. TepMOIMHAMHYECKHE CHUCTEMBl W TEPMOJUHAMUYECKHE
napaMmeTpbl. DKCTEHCUBHbBIE U UHTEHCUBHbBIE CBOMCTBA cucTeMbl. TepmoauHamuueckuil nmpouecc. OyHkuum
cocTosiHUS M (PyHKIMU mpoliecca. BHYyTpeHHsIsl 3HEeprus U 3HTaNbIMS, X CBOMCTBA. TemioTa u paboTa Kak
¢dbopmbl niepenaun >Hepruu. Pabora pacimmpenus rasa u nosuesHas padora. @opMynupoBKU NEPBOrO Hayaida
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TEPMOJIMHAMUKU. B3auMoCBs3b TEIJIOTHL, pabOThl M H3MEHEHHUS BHYTPEHHEH SHEpruu B H30XOPHOM,
n300apHOM U HU30TEPMUYECKOM Ipoueccax. TemnoéMKOCTh BellecTBA — HM30XOpHas WIKM H300apHasd,
MoJIsipHasi, yaenbHasd. Tenno€MKoCTh WIeallbHbIX ra30B, B3aUMOCBS3b MOJIApHBIX TeroémkocTet Cp u Cv
uaeanbHoro rasza. TemnoéMKoCTh TBEpIbIX BEIIECTB U JKUIKOCTEH. 3aBUCHUMOCTh MOJISIPHOM H300apHOI
TEIUIOEMKOCTU  BEILECTBA OT TEMIIEpaTypbl, SMIUPUYECKUE YpaBHEHUS (CTENEHHBIE pAIbl), UX
MPUMEHUMOCTh. 3akoH KyOoB JleOas, mpaBuno [romonra um Iltm. Cpemusis wn3obapHas TEIIOEMKOCTh
BEIIIECTBA B MHTEpBaje Temneparyp. TemmepaTypHas 3aBUCUMOCTb MPUpPAILEHUs dHTaNbNNK BemecTBa (Ht
— Ho) npu nocTossHHOM JaBieHUM C Y4€TOM (a30BbIX NEpexoJoB. TemnoBoil 3PPeKT XUMUYECKOTro
npouecca. OcHOBHOe craHgapTHoe coctosiHue. CTaHAapTHbIE SHTAJIBIMK OOpa30BaHHUS U CrOpaHUs
BemecTB. [Ipumenenue 3akonHa ['ecca s BbIYMCIICHHS TEIJIOBBIX 3(PPEKTOB XUMHYECKHX U (PHU3UKO-
XUMHUYECKUX IporueccoB. CBs3b TEIUIOBBIX IPQPEKTOB IMpPHU MOCTOSIHHOM O0bEME M NpU IOCTOSHHOM
JaBJICHUU. 3aBUCUMOCTb TEIUIOBOTO 3(¢eKTa peakiuu OT TeMIleparypbl. BriBox M aHanmu3 ypaBHEHHS
Kupxroga B nudpdepenuuansuoit popme. Unarerpuposanue ypasuenust Kupxroda.

1.2. Bropoii 3akoH TepMoauHamMuKu. CaMONpPOU3BOJIbHBIE U HECAMOIIPOU3BOJIbHBIE, 0OpaTUMbIE U
HeoOpaTHMble, PaBHOBECHbIE (KBa3MCTAaTUYECKHE) M HEPaBHOBECHBIE Ipoliecchl. PaboTa paBHOBECHOTO U
HEPaBHOBECHOTO IpoiieccoB. DOpMYyIUPOBKU BTOPOro Hayajga TEPMOIAMHAMHKHU. DHTPOIHUS KaK KpUTEPUIl
HaIPaBJIEHHOCTH CaMOIIPOU3BOJIbHBIX MPOLIECCOB U PAaBHOBECHUS B M30JMPOBAHHBIX CUCTEMaX. 3aBUCUMOCTh
SHTPOINUM BEIIECTBAa OT MapaMETPOB COCTOSIHUS (TeMIepaTyphl, JaBieHHs, oObema). Pacuer uzmeHeHUs
SHTPONUM B Pa3IMYHBIX MpOLECCaX, CBSI3aHHBIX C M3MEHEHHEM COCTOSIHMS MJICAbHOIO rasa, a TakKke
YUCTBIX TBEPIBIX WM >KMJKHUX BellecTB. V3MeHeHue SHTpONUHU B MPOLIECCE CMELIEHUS UACATbHBIX I'a30B.
N3menenue sHTponuu npu ¢azoBeIX nepexonax. Temnosas Teopema HepHcra, mocrynat Ilnanka (Tperse
Hayajo TepMoauHamMuku). CTraTucTudecKkass MHTEpIIpeTalysl BTOPOro Hayajla TePMOJAMHAMUKH, ypaBHEHUE
bonbivmana-Ilnanka. Beiuncienue aOCOMIOTHOM SHTPONUHM BellecTBa. Pacuyer W3MEHEHHs SHTPONUU B
XUMHMUYECKUX peaklUUsX NpU pa3iuuHbIX TemmepaTypax. OOwveaunenHoe ypaBHeHue | u Il 3akoHOB
TepMoJMHaMUKU. DHeprus ['einpmronbla u sHeprus ['mb60ca kak KpUTEpUU HAIPABIEHHOCTH MPOLIECCOB U
paBHOBECHS B 3aKPBITHIX cCUCTEMaX. XapakTepucTuyeckue (QyHKIMU. 3aBUCUMOCTh dHepruu ['enpMrosbia u
sHepruu ['mb6b6ca or mapameTrpoB cocTosiHMs. TemmneparypHas 3aBHCHUMOCTh 3Hepruu ['nbO06ca BeliecTBa ¢
yuétoMm (a3oBbix mepexonoB. Pox dazoBoro mepexoma (mepBwIid, BTOpOiM). YpaBHeHusi ['mubOOca-
I'enpMmroneia. Pacuer nsmenenuii craniapTHoiX sHepruii ['u60ca u ['enbMrosbiia B XMMHUECKUX PEAKIUAX
[P pa3IMYHbIX TEMIEpaTypax.

CucremMbl HEPEMEHHOTO0 COCTaBa. XMUMUYECKHI MOTEHUUA]l KOMIIOHEHTa CHCTEMbI. 3aBUCHMOCTH
XMMHMUYECKOTO MOTEHLIMajJa OT JaBJICHHWS U TeMIepaTypbl. YCIOBHS PaBHOBECHS M CaMOIPOU3BOJIBHOIO
MIPOTEKAHUSI [TPOliecca B CUCTEMAaX EPEMEHHOTO COCTaBa.

1.3. Xwumudeckoe paBHOBecue. MarepuanbHbli OalaHC XUMHUYECKOW PpEaKIuu, CTeNeHb
MIpEeBpPALLEHUS, XUMUYECKasl MepeMeHHas. Y paBHEHHE HM30TEPMbl XUMUYECKON peakuuu (u3oTepmbl BaHT-
l'odpda). Xumuueckoe cpoacTBO. AHAIU3 YpaBHEHUS W30TEPMBI Ul  OMNpPEACIICHUs] HaIpPaBJICHHS
CaMOIIPOU3BOJIBHOTO IPOTEKaHUs XMMHMUYECKOM peakIUH OT JAaHHOTO HCXOJHOrO (HEPaBHOBECHOTO)
cocTosiHus. TepMoauHaAMUYecKass KOHCTAHTAa XUMHUYECKOIO PAaBHOBECHS U AMIMPUYECKHE KOHCTAHTBI
xumuueckoro pasHoBecus (Kx, K¢, Kn, Kp), ypaBHeHUsI X CBS3U 1JI peakuu B UJI€IbHOM I'a30BOM CMECH.
KoHcTanTel paBHOBecHS [UIsi TOMOTE€HHBIX M TETEPOr€HHBIX pEaKIui, HACATbHBIX WU HEHACaTbHBIX
peaKkIMOHHBIX cucTeM (Ha mpumepax). CMmeleHne XMMHYECKOTO PaBHOBECHsI IMPU WM3MEHEHUH OOIIero
nasnenus (T = const) u npu nobGaBienun B cucremy uHepTHOTO Ta3a (T = const, P = const).

Bnusinue temmneparypbl Ha KOHCTAaHTY XMMHMUYECKOIO PAaBHOBECHS, ypaBHEHUS M300apbl U U30XOPbI
XMUMHUYECKON peakiuu. BrIBOJ, aHaIN3 U MHTErpUPOBAHUE HA3BAHHBIX ypaBHEHUI Ha MpUMEpE YpaBHEHUS
n300apel. Pacuer cpeiHero M MCTHMHHOTO TEIUIOBOTO 3((deKTa XMMUYECKHX peakluid U3 3aBUCUMOCTH
TEPMOJIMHAMUYECKOW KOHCTAHThl PaBHOBECHS OT TeMIIepaTypbl. PacueT KOHCTaHT paBHOBECHS] XMMHUYECKUX
peakuui M3 CTaHAAPTHBIX TEPMOJAMHAMUYECKUX (YHKIMH BellecTB. BbluncieHne KOHCTAaHT paBHOBECHS
XMUMHMUYECKUX PEaKIUil MO CHPaBOYHBIM JIaHHBIM O KOHCTAaHTaxX paBHOBECHS peakiuil o0pa3oBaHUs
COEJIMHEHUH U3 MPOCTHIX BELIECTB.

Paspnen 2. ®a3oBbie paBHOBECHSI B OJHOKOMIIOHEHTHBIX CHCTEMaX

2.1. ®azoBbie Tiepexo sl U (ha3oBasi AUarpaMma COCTOSIHHS JJIsi OJTHOKOMIIOHEHTHBIX cucteMm. PDa3za,
KOMIIOHEHT, 4HCJIO cTeneHed cBoOonawl. [IpaBuno ¢a3 ['mbG6ca. Ilpumenenmne mpaBwmia a3 ['mbGbca st
aHasn3a  (a3oBBIX  paBHOBECHMM B  OJHOKOMIIOHEHTHBIX  cucTeMax. Jluarpamma  CcOCTOSIHUSA
OJIHOKOMIIOHEHTHOM CUCTEMBbI, €€ (a30BbI€ MOJIS, JIMHUU U TPONHBIE TOYKH, BHIPAYKAIOLINE COOTBETCTBEHHO
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onHo(daznoe, nByxdaszHoe u TpexdaszHoe paBHOBecus. HachlmeHHBIH Tap, TemrepaTypHash 3aBHCHMOCTh
JaBJICHUs HachlllleHHOTro napa. Kputuueckasi Touka, KpUTHYECKOE COCTOSIHUE BEILECTBA, €r0 0COOEHHOCTH.
BriBog u ananu3 ypaBaenust Knaneiipona. 3aBUCMMOCTb TeMIiepaTyphbl IUIaBJIEHUS OT BHELIHETO J1aBJICHUS,
UHTerpupoBanue ypaBHeHusi KiiamelipoHa aisi paBHOBECUS TBEpPIOE TEJIO - KUIKOCTb. PaBHOBecus c
razoBoi (aszoii, ypaBuenne Knamneripona-Kmaysnyca, BBIBOJ U HHTETPUPOBAHUE YPABHEHHS ISl OTIMCAHMS
JUHUHN HCTIapeHus U cyOlIuMalliK, UCTIoNIb3yeMble fonyiieHus. OnpeneneHue KoopJuHaT TPOUHON TOUKH.

2.2. OmpeneneHue TepMOIMHAMHYECKUX (YHKIHMHA mporecca (azoBoro mepexoma. [Ipumenenue
ypaBHenus Kianeipona-Knay3uyca nis pacuera M3BMEHEHUST TEPMOIMHAMUYECKUX (QYHKIUNA TIPU (Ha30BBIX
MpEeBpalleHUAX. B3auMOCBSI3b SHTAIBNUK IUIABJIEHUS, HUCIAPEHUS W BO3TOHKM B TPOWHOW TOYKE.
OMnupudeckoe npasuiio TpyroHa.

Paspen 3. TepmoanHamMuyeckasi TeOpUsi pacTBOPOB.

3.1. OcHoBBI TepMOaUMHAMHKU pacTBOpoB. llaprumanbHble MosibHblEe BenuuuHbl. Kiaccupukanuu
pactBopoB. [lapuuanbHbie MOJIIpHBIE BEIMUUHbBI. YpaBHeHus [ 'n00ca-/{rorema (BbIBOA 1 aHanmu3). MeToibl
OTpe/iesieHus MaplHalbHbIX MOJISIPHBIX BETMYMH (METO/1 KacaTeabHbIX U METOJ1 OTPe3KOB). OTHOCUTENbHBIE
napluuagbHble MOJIIPHbIE BEJIMYMHBI (IapLUaIbHble MOJISpHbIE (YHKIMU cMeleHus ). TepMoauHaMuuecKkye
(GYHKIIMY CMEILIEHUS.

3.2. TepMOoIMHAMHUYECKOE OIMUCAaHWE WACAIBHBIX W HEUJCAIbHBIX pPACTBOpPOB. MneanbHble
(coBepiIeHHbIE)  pacTBOPbl.  XUMHUYECKHM  MOTEHUMan  KOMIIOHEHTa  HJEaJbHOTO  PacTBOpa.
TepmoauHamuueckue (QyHKIUU CMEIIEHUs JUIsl UJIeaIbHBIX pacTBOpoB. PaBHOBecue "uaeanbHbI pacTBOp-
nap", 3akoH Payns, rpadudeckas mHTepmpetanus 3akoHa Payms. IlpenensHo pa3baBieHHBIE pPacTBOPHI,
3akoH ['eHpu. YpaBHEHHME XMMHUYECKOIO MOTEHLHMAaNa JUIs PAcTBOPUTENS U PACTBOPEHHOTO BEIIECTBA.
HeuneanpHbie (peanbHble) pacTBOPHI, MOJIOKUTEIbHBIE U OTPULIATENIbHBIE OTKIOHEHUS OT UI€aIbHOCTH (OT
3akoHa Payms). CraHpapTHble COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CUMMeETpUuYHAsi U HECUMMETpUYHAas
CUCTEMbl CpaBHEHMs. PacueT akTUBHOCTEH M pallMOHANbHBIX KO3()(PUIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmoauHamuueckue (QYHKIUM CMEIICHUs] [UIS HEeWAealdbHbIX pPacTBOPOB. 3aBHUCUMOCTh
aKTUBHOCTH U KO3 (UIIMEHTa aKTUBHOCTH KOMIIOHEHTA OT TEMIIEPATYPhl U JaBJICHHUS.

3.3. KommrartuBHble cBOWCTBAa pa30aBICHHBIX pPACTBOPOB HEJIETYYUX BELIECTB B JIETY4EM
pactBoputene. KosuMraTuBHble CBOMCTBa pa30aBIIEHHBIX PpAcTBOPOB HEJNETYYMX BEIIECTB B JIETYUHX
pacTBopuUTENX (MOHMKEHUE IaBJICHUS! HACBIILEHHOTO Mapa pacTBOPUTENS HaJl paCTBOPOM MO CPABHEHUIO C
YUCTBIM PacTBOPHUTENIEM, MOBBILIEHUE TEMIIEpaTyphbl Hayala KUIEHUS U MOHMKEHUE TeMIepaTypbl Hadajia
OTBEpJIEBaHUS PAaCTBOPOB, OCMOTHYECKOE JaBlieHUE). DOYUIMOCKONUYECKas! U KPHOCKOIIMYECKasi KOHCTAHTBI
pactBopuTens. BbiBoi ypaBHEHMsI, CBSA3BIBAIOILErO IOHMKEHHE TEMIEpaTypbl Hadaja OTBEPAEBAHUS C
KOHIICHTpamme pactBopa. OcMoC, OCMOTHYECKOE JaBlieHHe, OoOpaTHbId ocmoc. Vcnonb3oBanue
KOJUIUTaTUBHBIX CBOMCTB ISl ONpEJENIEHUsT MOJISIPHOM MaccChl, CTENEHH AMCCOLMAIMN WM CTEHEeHH
acCoIMally PaCTBOPEHHOIO BEILIECTBA.

Pa3nen 4. ®a3zoBble paBHOBecHs B MHOTOKOMIIOHEHTHBIX CHCTEMAaXx.

4.1. PaBHOBecue <OKUAKUN pacTBOpP - HACBHIIIEHHBIM Map» B JABYXKOMIIOHEHTHBIX CHCTEMax.
JlnarpaMMsl «IaBIEHUE-COCTABY, «TEMIIEPATypa-COCTaBy», «COCTAB Mapa-CoOCTaB KUIAKOCTI» JJI UI€AIbHBIX
U HeuJealbHBIX pacTBOpoB. [IpumeHeHue npaBuia (a3 K HCCIeIOBaHUIO auarpamMMm. 3akoHbl ['u60ca-
KonoBanoBa. Azeorpomnusi, TepMOJMHAMUYECKOE YCIOBUE TOYKHM azeoTpona. [IpaBuiio pslyara. Ousnko-
XUMHUYECKHUE OCHOBBI Pa3/ICICHUS KUIKUX CMECEH METO/JaMU NIEPETOHKHU U PEKTU(DUKALIUH.

4.2. PaBHOBecHE <« KUAKOCTb-TBEPJIO€» B JIBYXKOMIIOHEHTHBIX CHCTEMax. TepMHUYEecKUi aHajus,
KpUBBIE OXJIAXKICHUS, IOCTPOCHHE JUarpaMMbl IJIABKOCTH IO KPUBBIM oOxyaxzaeHus. CUCTeMbl C
OTPaHMYEHHON M HEOIPAaHMYEHHON pPAacCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJAOM cOCTOSIHUH. W30Mopdusm.
Tunel TBepAbIX pacTBOpoB. JluarpamMmbl IUIABKOCTH H30MOP(HO KPHUCTAJUIM3YIOUIUXCS BELIECTB.
JlnarpamMmbl IJIaBKOCTH CUCTEM C OIPaHUYEHHON pacCTBOPUMOCTBIO B TBEPIOM COCTOSTHUM. DBTEKTUYECKOE U
NepUTEeKTHUecKoe paBHOBecus. OmpeneneHue cocTaBa AIBTEKTHUECKOMW KUJIKOCTH  IOCTPOEHUEM
TpeyronbHuka Tammana. [Ipumenenue npasmna a3 ['m60ca k uccnenoBanuio (PazoBbIX PABHOBECHIA.

Paspnen 5. PacTBOpPHI 3/1€KTPOJIMTOB.

5.1 PacTBOpBI JIEKTPOJIUTOB B CTATUYECKHUX YCIOBUAX. |E€pMOJAMHAMUYECKOE OINMCAHUE CBOMCTB
PacTBOPOB AIEKTPOJIUTOB. AKTUBHOCTH U KOA(P(GUIMEHTHl aKTUBHOCTHU 3JEKTPOJIUTAa U MOHOB B PacTBOPE,
CpeIHUEe HMOHHbIE KO3(PPUIMEHTHl aKTUBHOCTU. CBS3b AKTHMBHOCTU OJJIEKTPOJUTA CO CpelHEH HOHHOM
aKTUBHOCTBIO U KOHLEHTpauuen anexTponuta. MonHas cuna pactBopa. [IpaBuno nonHoit cuiiel. OCHOBHBIE
MOJIOXKEHUS AJICKTPOCTATHUYECKOM TEOPHHM CHIBHBIX AIEKTpoJuToB JleOas-Xrokkensa. [IpenenbHpiii 3aKoH
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JleOasi-X1oKKens, BTOpPO€ U TpeTbe MNPUOIKEHUS Teopuu, TIpaduyecKkoe NpPEICTaBICHUE OTUX
3aBUCUMOCTEHN.

5.2. PacTBOPBI 3JIEKTPOIUTOB B JUHAMUYECKUX YCI0BUAX. [IpoBoaHukn annekTpudeckoro toka I u I
posa, MOHHAs W DJEKTPOHHAs IMPOBOJUMOCTb. YJeNbHas, MOJSPHAas U SKBUBAJIECHTHAs JJIEKTPUUYECKUE
MIPOBOJMMOCTH, B3aUMOCBSA3b MEXJy HHUMH. 3aBUCUMOCTb YAEIbHON U MOJIAPHOU 3JIEKTPUUYECKOM
MIPOBOJMMOCTEN OT KOHLIEHTPALUM, TEMIIEpaTypbl U MPUPObl pacTBoputesa. CKOpPOCTh U MOABUKHOCTD
(aOcoutoTHAsE CKOPOCTH JIBMKEHHUSI) MOHOB. 3aKOH HE3aBUCHUMOIO JBI)KEHHS MOHOB (3akoH Kombpaymia).
[IpenenbHbIE MOJSPHBIE AIEKTPOIPOBOJHOCTH HMOHOB. DCTA(ETHBI MEXaHHU3M IEpeHoca 3JIEKTPUYECTBA
MOHAMH TUJIPOKCOHUS U TuApokcuia. Yucna nepeHoca HOHOB. DJIEKTPOIPOBOJHOCTh PACTBOPOB CHUIIbHBIX
AJIEKTPOJIUTOB, YpaBHEHHE KOpHs KBajapaTHoro (ypaBHeHue Konbpayma). [lpumeHeHue Teopuu CHUIbHBIX
ANIEKTPOJIUTOB JUIsl OOBSICHEHHS] JIIEKTPOPOPETHUECKOTO0 M PEJaKCalMOHHOTO 3((EKTOB CHUKEHHS
ANEKTPONPOBOJHOCTH. BiusHNE MOJel BBICOKOM HAIPSYKEHHOCTH W BBICOKOW YaCTOTBHI IEPEMEHHOIO TOKA
Ha AJIEKTPONPOBOJIHOCTh PacTBOPOB. METOMKN M3MEpPEHUs MEKTPOIpoBOAHOCTH. KOHIyKTOMETpHUueckoe
OTpeJieNIieHUue CTENEeHH U KOHCTAHThl JUCCOLMALUU CJIa0BIX 3JIEKTPOJIUTOB, TEIJIOThI, SHTPOIIUU U SHEPTUU
['m60ca mporiecca AUCCOUALIH, PACTBOPHUMOCTH MaJIOPACTBOPUMBIX COCTUHEHU.

Paznen 6. DiiekTpoxumMuuyecKkue cucTemMbl (Lienu).

6.1 OJIC u snexTpoAHble MOTEHUHUATbL. ODJIEKTPOXMMHYECKHE cHUCTeMBbl (Lienu). Bo3HukHOBeHUE
CKauka NOTEHIMaja Ha rpaHuue pasnaena npoBoaHukoB | u Il poma. JIBOMHON SJIE€KTPUYECKHI CIIOW.
DNEeKTPOXUMHYECKUA MMOTEHLMaJ, TrajlbBaHU-oTeHUuan. OOpaTuMple 3IEKTpoAbl U 0OpaTHUMbIE
AIIEKTPOXUMHUYECKUE LENU (3JIEMEHTbI). DJIEKTPOJABUKYIIAs CHJIa TajlbBaHUUYECKOTO AJIEMEHTA, YCJIOBHBIN
AJNIEKTPOJIHBINA TMOTEeHIHAN (MOTeHIMaN B BoaopomaHo# mmikane). Ces3p DJIC ranpbBaHWYECKOW LEMH C
ANIEKTPOAHbIMU NoTeHuuanamu. [lpaBuino 3nakoB 3/1C u 35eKTpoIHBIX MOTEHIMANIOB. TepMoInHaMuuecKast
TEOpUsl rajlbBaHUYECKUX SIBJCHUI. BbiBoa m ananu3 ypaBHeHuss HepHcTa, BbIpakaroliero 3aBHCHUMOCTH
O/IC ranbBaHUYECKOIO D3JE€MEHTa OT AKTHUBHOCTEH KOMIIOHEHTOB OJIEKTPOJHOW peakluu. YpaBHEHHUE
I'ub6ca-I'enpMronpLa a1 3AEKTPOXUMHUECKUX cucTeM. 3aBucumocth D/IC ranbBaHMUECKOIrO 3J€MEHTa OT
TeMmiieparypbl. Knaccudukaius 3J1eKTpo10B: 3JI€KTPO bl IEPBOTO U BTOPOTO poJia, ra30Bble, OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE. YpaBHeHHEe HepHeTa i1 noTeHuana 31eKTpoa0B BCEX BUIOB.

6.2. TanpBaHMueckue  3JeMEHTh..  THUNBI  TaJbBaHMYECKMX  DJIEMEHTOB:  XUMUYECKHE,
KOHLIEHTpALlMOHHbIE, C IlepeHocoM, 0e3 nepeHoca. Jud@y3noHHbIi MOTeHIIMAN, MEXaHU3M BO3HUKHOBEHUS
U METOJbl €ro ycTpaHeHHs (CBEIEHUS K MMHUMajdbHOW BenuuuHe). Metoguka wusmepenus OAC u
AJIEKTPOJHBIX MOTEHUUANOB. [IpuMeHeHHue NOTEHUUOMETPUHU Ui OIpPEAETCHUS TEePMOAMHAMUYECKUX
XapaKTePUCTUK XUMHUYECKUX PEaKLUW, MPOTEKAIOUIMX B rajbBaHUYECKOW €M, KOHCTAHT XUMHUYECKOTO
paBHOBECHS, aKTUBHOCTEH M KO3(PPUIIMEHTOB aKTUBHOCTU 3IEKTPOUTOB, pH pacTBOpoB, mpousBeacHUS
PacTBOPUMOCTH MajOpPacCTBOPUMBIX COETUHEHUNH. XMMUYECKHE HCTOUHUKH TOKA.

Pa3nes 7. XuMu4yeckasi KHHeTHKA.

7.1. ®opManbHasg KUHETUKA. TepMOJMHAMMYECKas BO3MOYKHOCTBH IIpOILlECCAa M €ro IMpakTHYecKas
(KuHeTH4ecKasl) ocyuiecTBUMOCTb. [Ipeamer M 3ajauu XUMHYECKOM KHUHETUKU. OCHOBHBIE IOHSATHS
(dbopManbHOW KUHETUKH: CKOPOCTh XUMHUYECKOW peaklMU, MOJIEKYJISIPHOCTb, YACTHBIM M OOIIMI MOPSAIOK.
OCHOBHOM TOCTyJaT XMMHUYECKOM KHHETHKH, KMHETHYECKOE ypaBHEHHE CKopocTH peakuuu. KoHcranrta
CKOPOCTH XMMHUYECKOW pEaKIMH, Pa3MEPHOCTb KOHCTAHTbI CKOPOCTU. MeTonbl ONpENeNeHUs CKOPOCTeH
XUMHUecKux peakuuil. [IpocTeie (1eMeHTapHble) U ClI0KHbIe peakuuu. KuHeTrka npocTbix U pOpMalibHO
MPOCTBIX OJHOCTOPOHHMX T'OMOTEHHBIX peakuuid. Peakinuu nepBoro, BTOPOTO U TPETHETO MOPSAKOB.
JuddepenunanbHas U UHTErpajibHas GOpMbl KUHETUYECKUX YPAaBHEHUN, KUHETHYEeCKUe KpuBble. JInHelHoe
MIpE/ICTaBICHNE KUHETUYECKUX KPUBBIX Ui PEaKUM pa3avuHbIX HOpsSAKoB. Bpems mnomynpeBpaiieHus.
Peakuuu HyneBoro nopsiaka. Meroa u30bitka (u3ossiiuu) OcTBanbia ONpeAeIeHHs] YaCTHBIX MOPSIKOB I10
COOTBETCTByIOIIEMY peareHTy. [luddepeHunanbuble M HHTETrpajibHble METOJbl OIpPENENICHUs MopsiaKa
peakuuu. Pa3nnune KOHLEHTPAIMOHHOTO M BpeMEHHOro nopsakoB. CiiokHble peakuud. llpuHiun
HE3aBHCHMOIO IPOTEKaHUs 3JIEMEHTapHbIX peakiuil. OOpaTuMble M MapajjiesibHble pPEaKUUH IEPBOro
nopsiika. Juddepenumanbupie ypaBHEHUS, OMKUCHIBAIOLINE CKOPOCTU 3TUX pEaKUUl, UX WHTETPUPOBAHUE.
Kunernueckue KpuBble Al KaXJIOro M3 pearupyroumux BemiectB. l[locnenoBatenbHble peakuuu 1-ro
nopsiika. Cucrema nuddepeHIHaNbHbIX ypaBHEHUM, ONUCHIBAIOIIUX KUHETHKY IOCJIE0BATEIbHBIX
peakuuii. Kunernueckue ypaBHEHHMs] M KUHETHYECKHE KPHBBIE JUIsI BCEX YYAaCTHUKOB peakuuu. Bpems
JOCTHKEHHUS] MaKCHUMaJlbHOM KOHLEHTPALMU MPOMEXKYTOYHOTO BEUIECTBA. 3aBUCUMOCTh MaKCUMaJIbHOM
KOHLIEHTpALlMKU IMPOMEKYTOYHOI'O BELIECTBA OT COOTHOIICHUS KOHCTAHT CKOPOCTEH OTIENIbHBIX CTaauil
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MOCJIEIOBATENIbHON peakuuu. [[puHIMN TUMUTUPYIOMIEH CTaauX NMOCIEA0BATEIbHON XUMUYECKON pEaKIUu.
CranuoHapHbIi peXUM MPOTEKaHHsS IMOCIEAOBATENbHBIX peakuuid. MeroJ  KBa3WCTAlMOHAPHBIX
KOHLIEHTpalUui, oOjacTb NpuUMEHEHus. BiusHue TemmepaTyppl Ha CKOPOCTh XHMHMUYECKOW pEaKIuH,
npubmmkeHHoe npasuiio Baut-I'odda. YpaBuenue Appenuyca B nuddepeHIHaTIbHON U MHTETrpaibHOM
dbopme. DddexkTuBHAsS dHEPrus AakKTUBAIUM U NPEAIKCIIOHCHIIMAIBHBIM MHOXXHUTENb, METOJIBl HUX
OTpe/IeNICHUs U3 SIKCIIEPUMEHTAIBHBIX TaHHBIX.

7.2. Teopun xumudeckoil kunetuku. Teopust akTuBHbIX (OnHapHbIX) coyaapenuit (TAC). CxopocTb
peakuuu KaK 4YHUCJIO CTOJIKHOBEHMH AaKTHBHBIX MOJIEKYJI B €IUHHUIly BpeMeHu. KoHcTaHTa CKOpOCTH
OumMonexkyasipHod peakuuu. OUNUECKH CMBICT MPEAIKCIIOHEHIIMAIBHOTO MHOXUTEIS U DHEPIUH
aKTUBALlMU B paMKax TEOPUHU aKTUBHBIX coylapeHuid. Ctepuyeckuil pakTop, HEOOXOIUMOCTb €r0 BBEACHMUS
B KHHETUYECKOE YpaBHEHHE peakUuuu. J(OCTOMHCTBA M HEIOCTATKHM TEOPUU AKTHUBHBIX COYAAapeHUH.
MexaHu3M MOHOMOJIEKYNIIPHBIX Ta30BbIX peakuuii B pamkax TAC, cxema Jlunnemana. McronkoBanue
IPUYMH M3MEHEHUS TMOpsAJKa MOHOMOJIEKYJISPHOM pEaklUuu Mpu U3MEHEHUM JaBieHus. Teopus
nepexogHoro cocrostnus (akruupoaHHoro komruiekca) (TTIC wmm TAK). OchoBnuble nomnosxxenus TIIC,
KMHEeTHYecKass cxeMa peakuuu. [loBepXHOCTb NOTEHUMAIBHOM DSHEPIUM, KOOpPAMHATA PEAKIHUH, MYyTh
peakiuu. AKTUBUPOBAHHBIN KOMILIEKC U €ro CBOMCTBA, HCTUHHAS 3HEPrus akTuBaluu. CKOpOCTh peaKkiuy —
CKOPOCTh pacnaja akTUBUPOBAHHOI'O KOMILIEKCAa (CKOPOCTb €ro MpPOXOXKJIEHHUS 4Yepe3 MOTEHIUAJIbHbIN
O0apbep). Kaszurepmommnamudeckas ¢opma ypaBHeHus TIIC, »HTanbnuss W DSHTPOINHUS aKTUBAIHH,
TPAaHCMHUCCHOHHBIA KO3 ¢unueHT. CBA3b AHTANBIUU AKTHBALUU C 3PPEKTUBHON (IKCIEPUMEHTATHHOMN)
SHEpPruer aKTUBALMH.

7.3. ®OoTOXMMHUYECKUE U LIETIHbIE peakiuuu. POTOXUMHUYECKHUE PEaKIMH, EePBUYHBIE U BTOPUYHBIE
doToxumuueckue mnpoueccbl. Dortonuccormanusa U ¢poroaus. dDorodpusznyeckue (A€3aKTUBALUOHHBIE)
MIPOLIECCHI NPHU MOTJIOMIEHUH W3JIydyeHHs. 3akoHbl poroxumuu: I'potryca-Jpenepa u DitHmrelina-IlTapka.
KsanToBbiii Bbixoa. KuHeTHka MpoOIECCOB, MPOUCXOMAIIUX C ydacTHEeM (HOTOBO3OYXKICHHBIX MOJICKYI.
Cencubunuzaropsl, CeHcubunu3upoBaHHble poToXuMHUeckrue peakiuu. OCHOBHbIE pa3iuuus PEeakIuil C
(GOTOXMMHYECKUM H TEPMUYECKUM HUHHUIMHpoBaHHEeM. PoToXxMMHUYECKHE Npolecchl B armocdepe,
¢dotocunTes. Llenusie peakuuu. [Ipumepsl peakiuii, IPOTEKAOIKX O HENHOMY MexaHu3My. OcoOeHHOCTH
1 OCHOBHBIE CTAJIMU LIETIHBIX peakuuidl. MexaHu3Mbl 3apOsKJIeHUs, pa3BUTUS U OOpbIBa 1enell. JInHelHbli 1
KBaJIpaTHUUYHbIM OOpbIB 1eneil. 3BeHO 1enu, JuiMHa Lenu. HepasBeTBiieHHbIE W PAa3BETBICHHBIE IIETIHbBIE
peakuuu. KuHeTnka Hepa3BeTBIEHHBIX LENHbIX peakuuid. Craauu pa3BETBIEHHOW IEMHON peakiuu.
BepositHocTh 00pbIBa M pa3BeTBiieHUs Iienu. Pa3BuTue pa3BETBICHHBIX LEMHBIX pEakUUid BO BpPEMEHH,
CTallMOHAPHBIA M HECTALlMOHAPHBIM peXUMbl TeueHUs peakuuu. [IpenenbHble sBIEHUS B Pa3BETBIEHHBIX
peakuusix. HuwxHuil u BepxHHMI mnpeaensl BOCIUIaMEHEHUs (B3pbiBa) LenHoM peakuuu. [lomyoctpos
BOCIUIAMEHEHUSL.

Pa3nea 8. Karaums.

['omoreHHbIH U rereporeHHbIN Katanu3. ABTokaTain3. OCHOBHbBIE 3aKOHOMEPHOCTH KaTaIMTUYECKUX
peakuuii. BnusiHue karanuzaTopa Ha TEPMOAMHAMUYECKUE U KMHETHMUECKHUE XapaKTEPUCTHKU XMUMHUYECKHUX
peakuuii.  CelIeKTUBHOCTh  JIeHMCTBUSL ~ KaTanu3aropa.  KaTtaiuTudeckass  aKTUBHOCTb,  yJeJibHas
KaTaJUTHYeCKas aKTUBHOCTb. |'oMoreHHbIN KaTtanu3. CIUTHBIN U pa3ieiabHbli MEXaHU3Mbl KaTaTUTUYECKUX
peakuui, 5SHEPreTUYECKUe JuarpaMMbl B3aWMOJEHCTBUSA peareHToB ¢ Karaiau3atopoMm. OOmuid u
CHeU(pUUECKU  KUCIOTHO-OCHOBHBIM  KaTanu3. OQQEeKTUBHas KOHCTAaHTa CKOPOCTHU  PEaKIIHH,
KaTaJu3upyeMoil BellecTBaMU ¢ KUCIOTHO-OCHOBHBIMU CBoMcTBamMu. KatanuTuueckue KOHCTaHTbl CKOPOCTH
peakuuu. ['ereporennplii katanu3. CKOPOCTh TeTepOreHHO-KaTaIUTUYECKON peakiuuu. TUIlbl reTeporeHHbIX
KaTaJau3aTopoB. 3aKOH JAEWUCTBYIOIIMX TIOBepxHOCTel. Poiyib ajncopOuuum B TreTeporeHHOM Ipoliecce.
Kunernka rereporeHHO-KaTaJIUTHUECKUX peakuuid, He JuMutupyembix auddysuei. OtpaBieHue
KaTaJanu3aTopoB.
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4. O0beM yueOHOH THCHMITHHBI

C
Bcero 5 eMEetp
Bun yae6noit paboThl A A N
3E Kal. 3E Kal. 3E Kal.

q. q. q.
OO6mast TpyA0€MKOCTh TUCIUTUTHHBI 13 468 7 252 6 216
KonrakTHasi paboTa — ayIuTOpPHBIE 5,34 192 2,67 96 2,67 96
3aHATHS:
Jlexnu 1,78 64 0,89 32 0,89 32
[IpaxTuueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padoTs! (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas paboTa 204 2,33 120 2,33 84
[ToaroroBka k 1abopaTopHBIM paboTam 102 60 42
KonrtakTHas camocrositenbHas paboTa 5,66 - 333 - 533 -
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 102 60 4
JUCIATUTAHBI
Buabl koHTpOJISA:
JK3aMeH 2 72 1 36 1 36
K _

OHTaKTHasi paboTa — MPOMEXKYTOUHAs 0.8 04 04
arrecranus 2 1 1
[ToaroroBka K sK3amMeHy 71,2 35,6 35,6
Buja nToroBoro KOHTpoOJIS: JIK3aMeH JK3aMeH

Cemectp
Bcero
. 5
Bun yuebnoit paboTsl N N N
3E CTp. 3E CTp. 3E CTp.
q. q. q.

OO611ast TpPyA0EMKOCTh AUCLUTIIIUHbI 13 351 7 189 6 162
KonrakTHasi paboTa — ayIuTOpPHBIE 5,34 144 2,67 7 2,67 7
3aHATHS:
Jlexuu 1,78 48 0,89 24 0,89 24
[Ipaxtuueckue 3anstus (I113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie padots! (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTeJibHas paboTa 153 3,33 90 2,33 63
[ToaroroBka k 1abopaTopHBIM paboTam 76,5 45 31,5
KonrtakTHas camocrositenbHas paboTa 5,66 - 333 - 533 -
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 76.5 45 315
JUCIATUTAHBI
Buabl koHTpOJSA:
JK3aMeH 2 54 1 27 1 27
K _

OHTaKTHas paboTa — IMPOMEXKYTOUHAs 0.6 03 03
arrecranus 2 1 1
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Buja nToroBoro KOHTpoOJIS: JK3aMeH JK3aMeH
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«Koj1onaHass XuMus»

1 Heap aucuMmiMHbI — [pHoOpereHue oOyyarouuMucs 0a30BbIX 3HAHUH B 00JacTH
TEPMOJIMHAMUKHU MMOBEPXHOCTHBIX SBJIEHUN U CBOWCTB IUCHEPCHBIX CUCTEM U IOJyYEeHHE YMEHHUH B YacTH
UCIOJIb30BAHUS AITUX 3HAHUN IpPU HCCIEIOBAHUHU, MPOCKTUPOBAHMM U CO3JAAHUU PEAJbHBIX CHUCTEM,
SIBJISIFOIIUXCS B OOJIBILIMHCTBE CIIy4aeB JUCIEPCHBIMH.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH :

Obnadams CIeyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

OIlIK-1.4, OIIK-1.8, OlIK-1.11.

3nams:

- IPU3HAKU 0OBEKTOB KOJUIOUJAHON XUMUU U UX KilaccuuKaluro.

- OCHOBHBIE MOHSTUS U COOTHOUICHUS TEPMOJMHAMUKN MMOBEPXHOCTHBIX SIBICHUHN (TEpMOJMHAMUKA
MIOBEPXHOCTHOTO  CJIOS;  aJre3usi, CMayuBaHUE M  pacTeKaHUe IKUAKOCTEW; JUCIEPCHOCTh U
TEPMOJIUHAMUYECKHUE CBOMCTBA TEIT; aICOPOIMS Ta30B U IMapoB, aACOPOIMS U3 PACTBOPOB).

- OCHOBHBIE TeOPHUH (PU3NUECKON aCOPOITUH.

- OCHOBHBIE IIPEJACTaBICHUS O CTPOEHUU JIBOWHOTO  DJEKTPUUECKOrO CJOs; HPHUPOAY
AJIEKTPOKUHETUYECKOTO MMOTEHIINAJIA; OCHOBHBIE AJIEKTPOKUHETUUYECKHE SIBICHUS.

- ycioBus mpuMeHMMOCTH 3akoHa CTokca; 3akoH OWHmTEeHaA — CMOIYXOBCKOTO,
rurcoMerpuyueckoe ypapHenue Jlammaca.

- IPUPOJY CEIMMEHTALMOHHOW M arperaTMBHOM YCTOMYMBOCTH; OCHOBHBIE CBOMCTBA PacTBOPOB
[TAB kak n1ouiabHBIX cucTeM; OCHOBHbIE nosioxkeHus: Teopuu 1JIDO; npuurHbl 1 0COOEHHOCTH OBICTPOI
Y MEJUICHHOM KOaryJisiliMy, KOHIEHTPALMOHHON U HEUTPAIIM3AMOHHON KOAryJIALHH.

- TUIBI CTPYKTYpP, BO3HUKAIOLIME B JAUCIIEPCHBIX CUCTEMaxX, MIPUYMHBI U yCIOBUS UX 00pa3oBaHMUS;
KJIaCCU(UKALUIO JUCIIEPCHBIX CUCTEM I10 UX PEOJOTMYECKUM CBOMCTBAM.

Ymemo:

- paccuMThIBaTh MapaMeTpPbl, KOTOPbIMHU XapaKTEPU3YIOT JUCIIEPCHOCTbD.

- POBOJUTH pacueTbl C  HCIOJIb30BAHMEM OCHOBHBIX COOTHOIIEHUH  TEPMOJUHAMUKHU
MTOBEPXHOCTHBIX SBJICHUH.

- pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKU OPUCTON CTPYKTYPBHL.

- pacCuuThIBaTh BEJIMYMHY 3JIEKTPOKMHETHUYECKOTO MOTEHIMala IO JaHHBIM 3JEKTPoOocMOca U
anekTpodopesa.

- paccuMThIBaTh MHTErpajbHYl0 U JupdepeHMaIbHYI0 KPHUBBIE pPACIPENEICHHUs] YacTHIl IO
pa3Mepam.

- paccuMThIBaTh U aHAJIU3UPOBATH NOTEHIIUAJIbHbIE KPUBBIE TAPHOTO B3aUMOICHCTBUS YaCTHIL,

- paccUMTHIBATh U U3MEPATH BA3ZKOCTb TUCIEPCHBIX CUCTEM.

Braoemy:

- IPEACTaBIICHUSIMU O POJIM MIOBEPXHOCTHBIX SBJIEHUHN U IUCIEPCHBIX CUCTEM B TEXHUKE U MPUPOJIE.

- METOJaMH U3MEpPEHUS IOBEPXHOCTHOIO HATSHKEHMSI, KPaeBOIo yriia.

- 3HAaHUSIMHU O METOJIaX U3MEpPEHUs aJcopOLUU U YAETbHON TOBEPXHOCTH.

- 3HAaHUSAMU 00 YCIOBMSIX IPUMEHUMOCTH ypaBHeHuUs [ esnbMroibiia — CMOIyX0BCKOIO;

- METOJaMH OIIPEJEIICHUS MEKTPOKUHETUYECKOTO TOTEHIIaA.

- METOJIOM CEIMMEHTAllMOHHOI'0 aHAJIN3A.

- METOJJaMH OIPENIEICHUSI KPUTUYECKOM KOHLIEHTPAllU MULEIIIO00pa30BaHus;

- METOJaMH HCCIIEI0OBAHUSI KWHETUKU KOAryJsaLuu.

- METOJJaMU U3MEPEHHUS U aHAJIN3a KPUBbIX TEUEHHUSL.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazpen 1. [lpeaMer u mpu3Haku OOBEKTOB KOJUIOMAHOW xumuu. KommougHas Xumus - Hayka o
MTOBEPXHOCTHBIX SBJICHUSX M AMCIEPCHBbIX cucTeMaX. OCHOBHBIE IOBEPXHOCTHBIE SIBJICHMS: aAre3us M
CMauMBaHHE, KAWUISIPHOCTb, aAcOpOLus, 3JIEKTPUUYECKUE SIBJICHUS Ha MOBEPXHOCTSIX U Jp. OCHOBHbBIE
NPU3HAKA JMCIEPCHBIX CHUCTEM - TETEePOreHHOCTh U JMCIEPCHOCTh; IOBEPXHOCTHAS DSHEPrus;
KOJIMYECTBEHHBIE XapaKTEPUCTUKHU OUcCHepcHOCTH. Kiaccudukanus AUCIEPCHBIX CUCTEM II0 arperaTHOMY
COCTOSIHUIO JTUCTIEPCHOM (ha3bl M AUCTIEPCUOHHOM cpenbl. Knaccudukarus cBOOOTHOIUCTIEPCHBIX CUCTEM 10
pa3MepaM YacTHUI] U IO B3aMMOJECHCTBUIO MEXIYy AWCIIEPCHOHHON cpenod M aucnepcHoil dasoit. Pomb
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MIOBEPXHOCTHBIX SBJICHUW M JAUCIEPCHBIX CUCTEM B MPUPOJE, IPOMBIIUIEHHOCTH U, B YacTHOCTH,
XUMUYECKON TEXHOJIOTHH.

Pasznen 2. TepMoamHaMyKa NOBEPXHOCTHBIX SIBJCHUM.

OO11as xapaKTepUCTUKA MOBEPXHOCTHOU 3Hepruu. [loBepxHocTHas sHeprus B oOlIieM ypaBHEeHUU 1-
ro U 2-ro HavyaJl TepMOJWHAMHUKHU. [[OBEpXHOCTHOE HATsHKEHHME Kak Mepa ’Hepruu [ 'nbbca mexdazHoit
oBepXHOCTU. [loBEepXHOCTHOE HATSKEHHE - XapaKTePUCTHKA MPUPOJBI CoNpUKacarolmuxcs (a3 u ux
B3auMoieiicTBus. CBOMCTBa MOBEPXHOCTEN KUJKUX U TBEPAbIX Tel. YpaBHeHue ['nb6ca-I'enpmromnbua s
BHYTPEHHEHl yJeNbHOW TOBEPXHOCTHOM OHHEPruM (MOJIHONM TOBEPXHOCTHOW BHEprum). 3aBUCUMOCTD
SHEPreTUYECKUX MapaMeTpoB MOBEPXHOCTU OT Temueparypsl. IIponeccsl caMonpon3BOIbLHOIO YMEHBIIEHUS
ITIOBEPXHOCTHOM YHEPTUH.

Ancopbuusi ¥ IOBEpXHOCTHOE HaTskeHue. CBsA3b BEIMUYMHBI aICOPOLUMU C apaMeTpaMu CUCTEMBI:
M30TepMa, U30MMKHA U u30cTepa aacopounu. Meron u3osiTkoB ['106ca. @yHrameHTalIbHOE a1COPOLMOHHOE
ypaBHeHue ['mb0ca. I'm6OcoBckast ancopOuus. YactHoe BbipaxkeHue ypaBHeHus ['n0O6ca. IloBepxHOCTHO-
aKTUBHBIE U IOBEPXHOCTHO-UHAKTUBHbBIE BEIIECTBA.

Anre3us, CMauyuBaHWE W PACTEKaHUE KUJAKOCTeH. Aare3ust u xore3us. Ilpupoma cunm mexdaszHoro
B3auMoJieicTBus. YpaBHeHue [lrorpe juist padotsl aare3un. CmauuBaHue v KpaeBoil yron. 3akoH Ownra.
Ces3p paboThl aare3uu ¢ kpaeBbiM yriaom (ypaBuenuwe Jlrompe-lOura). JImodunbapie u nmodoOHBIC
MOBEPXHOCTU. MeTo/ibl onpesiesieHus: KpaeBbIX yriioB. BiusiHue noBepxHOCTHO-akTUBHBIX BeulecTB (IIAB)
Ha cMmauuBaHue. Pacrekanue xugkocreil. Koapduuuenr pacrekanusa no I'apkuncy. Dddext Mapanronu.
Mexda3zHoe HaTSHKEHHE Ha IPaHULE MEXKAY B3aMMHO-HACHIIIEHHBIMH JKMJIKOCTSIMU U MpPaBUJIO AHTOHOBA.
[IpakTueckoe 3HaYEHUE a/Ir€3Ul, CMAaYUBaHUS U pACTEKaHUSI.

JucnepcHOCTh M TepMoJMHaMuueckne cBoicTBa Ten. [IpaBmwino (a3 ['mbGOca m auUCTIEpCHOCTD.
Bnusinue kpuBH3HBI NOBEPXHOCTH Ha BHYTpeHHee jaaBiieHue Ten (ypaBHeHue Jlammaca). [loBepxHocTHas
sHeprusi U paBHOBecHbIC Gopmbl Ten. [lpunmmn ['mG6ca-Kropu. 3akon Bynbda. Kanwmispueie sBieHus
(ypaBHenue JKiopena), UX poib B MPHUPOJAE M TEXHOJOTMU. METOJbpl ONpeleNeHHuss HMOBEPXHOCTHOIO
HaTSOKEHHs. 3aBUCUMOCTh TEPMOJAMHAMUYECKON PEaKIMOHHON CIOCOOHOCTH OT JUCHEPCHOCTU. Y paBHEHUE
KenpBuHa. BnusiHue aucnepcHOCTH Ha PacTBOPUMOCTh, KOHCTAaHTY PAaBHOBECHUS XUMHUYECKOW peakiui,
TeMIiieparypy ¢pazoBoro nepexoja.

[lonyyeHnue aucnepcHbIX cucreM. MeTtonbl aucneprupoBanus. YpaBHeHue Pebunpaepa i paboThl
JUCIeprupoBanHus. ANCOpOLMOHHOE TMOHIKeHue mnpodHocT (3pdext PeOunaepa). ['omorenHas u
reTeporeHHasi KoujaeHcauus. MeractabuiabHoe cocTostHue. DHeprus ['nboca oOpa3oBaHus 3apobliia HOBOM
¢da3pl, KpuUTHUECKUU paauyc 3apojsimia. JlBe craguu oOpa3oBaHus HOBOM ¢a3bl. CBs3b KUHETUKU
o0Opa3oBaHuUsl HOBOU (ha3bl C NEPECHILIEHUEM. YIIPaBJI€HUE TUCIEPCHOCThIO IPU TOMOTEHHOW KOHJIEHCAINH.
[Ipumepbl noTy4eHUs TUCIIEPCHBIX CUCTEM METOAAMH (PU3NYECKONW U XUMUYECKOI KOHIEHCAIIUH.

Paznen 3. AncopOuunonsbie papHoBecus. Kinaccuduxaius MexaHu3MoB afcopounu (puznyeckas
azcopOIusi, XeMocopOIusi 1 HOHOOOMeHHas aacopous). [Ipupoaa ancopdburonnsix cuit. Oco6eHHOCTH
cocTaBisOIUX cuil Ban-nep-Baanbsca (opreHTalMOHHBIX, HHIYKIHOHHBIX U IUCIIEPCUOHHBIX) IIPU
azcopOuuu. YpaBHEHUE AJis HOTEHUUAIbHON SHEPTUU B3aUMOJICHCTBHS aToMa (MOJIEKYJIbl) C TOBEPXHOCTHIO
Tena.

Ancop6uusi ra3oB M IapoB Ha OJHOPOJAHOW MOBEPXHOCTH. 3akOH ['eHpu. YpaBHEHHE H30TEPMBI
MOHOMOJIEKYJISIpHON ajncop6uuu Jlenrmiopa u ero anamu3. OmpejeneHue KOHCTAHT 3TOTO YpaBHEHHS
(mueiiHas ¢Gopma ypaBHeHus: Jlenrmiopa). YpaBHeHue @DpeitHmuxa. Teopus MOIMMOJICKYISIPHOU
aacop6muu bpynayapa, Ommera, Tennepa (bOT), ypaBHeHue n3oTepmsl acopoumu, ero ananus. JInneiHas
dbopma ypaBuenust bOT u pacder ero koncrant. OnpeneneHue yueabHON moBepxHocTu Metogom bOT.

Ancopbuus ra30B ¥ IapoB Ha MOPUCTHIX MaTtepuanax. KonnuecTBeHHbIE XapaKTEPUCTUKHU OPUCTHIX
MatepuanoB. [lopucrteie Tena KOPHYCKYJISApHOHM, KPUCTAIIMYECKOW M TyO4aTod CTPYKTYpbl, METOJbI HX
nosyuenus. Knaccuduxanus nop no lyOMHMHY U €€ B3aUMOCBSI3b C TEOPHUSIMH aJICOPOIUH.

Teopuss KanwuIApHOM KOHJeHcauuu. KanwuisipHO-KOHJAEHCAUMOHHBIM rucrepesuc. Pacuer
UHTEerpaibHON U nuddepeHanibHoN KPpUBBIX pacipeieNeHns 00beMa op o pa3zMepam.

OcobGenHoctn ancopOUUM Ha MHUKPOMOPHUCTBHIX MaTepuanax. l[loteHumansHas teopus I[lossHu.
AncopOLMOHHBIN MoTeHIMal. XapakTepucTuieckas KpuBas aacopouuu. TemnepaTypHas UHBapUAaHTHOCTD
n ap(PUHHOCTh XapaKTEpUCTUUECKUX KpuBbIX. O00OIIeHHOE ypaBHeHHE Teopuu JlyOmHuHAa 00BEMHOTO
3all0JIHEHUSI MMKpPOIIOp, YacTHBIE Clydyal AJTOro ypaBHeHus (ypaBHeHue JlyoumHunHa-PamymikeBuua).
AncopOriust ra30B U MapoB B XUMUYECKON TEXHOJIOTHH.
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AncopOuusi  OBEpPXHOCTHO-aKTHBHBIX _ BellecTB. BrusHue crtpoenuss Mousekyn IIAB  Ha
MIOBEPXHOCTHYIO aKTUBHOCTh, npaBuiio /[rokmo-Tpaybe. 3aBUCMMOCTb MOBEPXHOCTHOIO HATSDKEHUS OT
coCTaBa pacTBopa mpu coOmoaeHun 3akoHa ['eHpu u ypaBHeHust Jlenrmiopa. YpasHenue IllumkoBckoro.
VYpaBHEHHSI COCTOSIHUSL Ta3000pa3HBIX NMOBEPXHOCTHBIX (a7COPOLMOHHBIX) IIEHOK. THIIBI MOBEPXHOCTHBIX
IJIEHOK U OIpEeNeNeHNe MX XapakTepucTuk. Becbl JleHrmropa. @akTopel, ONpPENESAIONIAE arperaTHoe
COCTOSIHUE a/ICOPOIMOHHBIX IJIEHOK. OrpeieneHne CTpOoeHus acopOLMOHHOIO CJIOS U Pa3MEPOB MOJIEKYII
ITAB.

Paznen 4. DnexTpuyeckue BJAEHNS Ha IOBEPXHOCTU

JBorinoit snmektpuueckuit cnoit (JI9C), mexanusmbl oOpazoBanust [IDC. CooTHOImIEHUS MEXKITY
AJIEKTPUYECKHMM  TIOTEHLUMAJIOM W IIOBEPXHOCTHBIM  HaTsDkeHueM  (ypaBHeHus — Jlummmana).
DNeKTpOKaNWUISIpHbIE KpUBbIE U onpenenenre napamerpos JI9C no 3TuM KpuBbIM.

O6uue npexacrasnenus o reopusix crpoenus JAIC. Teopus ['yu — Uenmena. Ypasuenue [lyaccona-
bomeumana mis quddysnoin vyactu I9C u ero pemenne. TommmHa muddy3HOro caosi U BIUSIHUE HA HEe
pa3nuuHbIX (akTopoB. J[BoiHON snexTpuueckuil cioil mo teopuu llltepHa, mepesapsika HOBEPXHOCTH.
[Ipumepst o6pazoBanus JIIC. Munensl 1 uX CTpOEHUE.

Yerbipe BUAA DJIEKTPOKMHETHUECKUX SIBICHUH. DJIEKTPOKMHETUYECKUH MOTEHLIMAd W BIUSHUE Ha
HEro pasiuyHbX (akTopoB. YpaBHeHue [ 'eabmrosbia-CMOIyXOBCKOTO MJisi CKOPOCTH IE€peHoca IpHU
ANeKTpoocMoce U anektpodopese. DPdeKThl, HE YUUTHIBAEMBIC OSTUM YpaBHEHHWEM (IIOBEPXHOCTHAs
MIPOBOJMMOCTb,  3JIEKTpPO(OpEeTHYECKOe TOPMOXKEHHUE, pellakcauuoHHbIH  3PdexT). IIpakTHueckoe
MCI0JIb30BAHUE AJIEKTPOKUHETHUECKUX SIBJICHUM.

Pasznen 5. KuHetnueckne cBOMCTBA JUCHEPCHBIX CUCTEM

OCHOBBI CEIUMEHTAIIMOHHOTO aHaiu3a. CBA3b CKOPOCTH OCAXKIECHMSI 4YaCTUL[ C HUX pPa3MEPOM.
VYcnoBust cobmoaenust 3akoHa Crokca. CeqUMEHTALMOHHBIA aHalW3 MOJIMIUCIEPCHBIX cucTteM. Kpupas
cenuMeHTanuu. KpuBble pacmpeneneHus 4YacTHI[ IO pajuycaMm. OKCIEpUMEHTaIbHbIE METOAbl B
CeIMMEHTAllMOHHOM aHaJIN3e.

MoJiekynsipHO-KUHETHYECKAs pupoaa OpOYHOBCKOTO JIBUKEHHUSL. Cas3b MEXY
CPEIHEKBAaIPAaTUYHBIM  CIABUIOM dYacTull M  Kodpduuumentom guddy3un (3akoH  DMHIITEHHA-
CMOJTyXOBCKOT0). DKCIEepUMEHTaIbHAsI TMpOBEpKa 3akoHa OuHITEHA-CMoyxoBckoro. CrenctBusi w3
TEOPUU OPOYHOBCKOTO JBUKEHUS.

CenuMeHnTanoHHO-I1M(G(OY3MOHHOE PAaBHOBECHE, THUIICOMETpUYECKUM 3akoH. CeauMeHTaIlMOHHas
YCTOWYMBOCTD TUCHIEPCHBIX CUCTEM.

Paznen 6. ArperatuBHas ycTOMYMBOCTD U KOAryJsliys JUCHEPCHBIX CUCTEM

OOuue BOHpOChl YCTOWYMBOCTH JUCHEPCHbIX cucteM. CequMeHTallMOHHAsh U arperatuBHas
ycTounBoCTH cucteM. JInoduibapie 1 1H0(GOOHBIE CUCTEMBI: CaMOIIPOM3BOIBHOE 00pa30BaHUE OJHHUX U
HeoOxouMoCTh cTabminzauuu apyrux. Kpurepuit nuodpuibnoct cucreM no Pebunaepy-llykuny.

JInopunbubie nucnepcHele cuctembl. Knaccuduxamnus u oOmias XapakTepUCTHKAa MOBEPXHOCTHO-
aKTUBHBIX BelIeCTB. TepMoaMHAMUKa W MeXaHHW3M MmuleuiooOpasoBanus. Crtpoenue wmwuuemt [TAB.
Comtobunuzanusa. OcCHOBHBIE (AaKTOPBI, BIAMSIONINE HA KPUTHUECKYIO KOHIIEHTPAIMI0 MULIEIIO00pa30BaHUs
(KKM). Metoast onpeaenenuss KKM. [Ipumenenne [1AB.

JInopoOHeie ucnepcHble cucTeMbl. PaKTOPbl YCTOWYUBOCTH JUOPOOHBIX cucTeM. bbicTpas u
MeuieHHas koaryisius. Kuneruka xoarynsuuu no CmoisryxoBckomy. OrmpeneneHre CKOPOCTH U BpeMEHU
MTOJIOBUHHOM KOAryisiliiy. 3aBUCUMOCTD YHCJIa YACTULl PA3HOTO MOPSIKA OT BPEMEHHU.

OcHoBHbIe noJIokeHus: Teopun Jepsruna, Jlannay, @epses, OpepOeka ([JIDO). PacknnauBaromee
JABJICHUE U €ro COCTaBJISIIOIIME. DHEprus 3JIEKTPOCTaTUYECKOrO OTTAJIKHUBAHUS IPH B3aUMOJICHCTBUU
ciabo3apsukeHHbIX noBepxHocTed. Cuibl M sHeprust nputrsxeHus. OOmiee ypaBHEHHE JUIsl SHEPTUU
B3aUMOJICHCTBUSL  JUCHEPCHBbIX 4yacTull. lloTeHIuanbHble KpUBbIE B3aUMOJEHCTBUSA  4YacTULl B
HMOHOCTA0MJIM3UPOBAHHBIX JMCIEPCHBIX cucTemax. [loTeHIuanbHbIil Oapbep U €ro 3aBUCUMOCTb OT
TomuuHbl Auddy3Horo cnos. Koarymsiuus B nepBoM M BTOpOM MUHUMyMax. HelrtpanuzauuoHHas u
KOHLIeHTpauroHHas koarynsauus. [lopor 6sicTpoit koarymsuuu. [lpasuno Ulynsue-I'apau. 3akon [epsaruna.
Crabunuzanusi JTUCHEPCHBIX CHUCTEM BbICOKOMONIEKYIApHbIMU coenuHeHussMu (BMC) u ITIAB. Metoasl
OYMCTKU TPOMBIIUIEHHBIX M OBITOBBIX CTOKOB, OCHOBaHHbIE Ha M3MEHEHUH arperaTuBHON H
CEIMMEHTAlMOHHON YCTOMYNBOCTH IUCHIEPCHBIX CUCTEM.

Paznen 7. CtpykTypooOpa3zoBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA TUCIEPCHBIX CUCTEM
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Tunel cTpykTyp, 0Opa3yroUuxcs B arperaTuBHO-yCTOMUYUBBIX M arperaTUBHO-HEYCTONYMBBIX
IHUCIEPCHBIX cucTeMax. JKHUIKOKPUCTAJUIMYECKOE COCTOSIHUE arperaruBHO-YCTOWYMBBIX JAHUCIIEPCHBIX
CHCTEM.

Bo3HuKHOBEHHE OOBEMHBIX CTPYKTYP B arperaTUBHO-HEYCTONYMBBIX (JIMO(GOOHBIX) AMCIEPCHBIX
cucremax. B3aumocBsi3p MEXIy BUIOM NOTEHUUAIbHONM KpHUBOM B3aUMOJEHCTBUS YacTHUl] (IO TEOpHUH
JUI®O) u TunoM BO3HUKAOIIUX CTPYKTYp. KoarymsiunoHHO-TUKCOTPONIHBIE M KOHAEHCAI[MOHHO-
KpUCTAJIIM3alMOHHbIE CTPYKTYphl. Ilepexon oaHuX CTpykTyp B Apyrue. Teopus cTpyKTypooOpa3oBaHHs
(pu3nKO-XxMMHUYECKasi MEXaHHKa) KaK OCHOBA MOJYyYEHHs] HOBBIX MaTE€pPHAaJIOB.

Peonoruueckuif MeTOJ MCCIEIOBAHUS TUCHEPCHBIX cucTeM. OCHOBHbBIE TMOHSATUS M HJCaJIbHbIE
3aKOHBI PEOJIOTUU. MoAenpoBaHuEe PEOJIOrHYECKUX CBOMCTB Ten. Moaenbs Makceiuia, Moaens KenbBruHa-
®oiirra, moaens buarama.

Knaccugukanus aucrepcHbIX CUCTEM 10 CTPYKTYPHO-MEXaHUYECKUM cBoMcTBaM. HbIOTOHOBCKHE U
HEHBIOTOHOBCKHE XHJAKOCTU. [lceBnomnacTuueckue W AUJIATAHTHBIE KUJIKOCTH M TBEpA0OOpasHbIe Tena.
Bsi3koCTh ®KUAKUX arperaTUBHO YCTOMYUBBIX TUCHEPCHBIX cucTeM. YpaBHeHMs DifHiurelHa, [ltayunrepa,
Mapka-Kyna-XayBunka.  Peonormueckue  CBOICTBAa  CTPYKTYpUPOBAHHBIX  KHAKOOOpPa3HbIX U
TBEPA00OPA3HBIX CUCTEM.

8. 3axmmoueHue. IloBepXHOCTHBIE SBJICHUS U JUCIIEPCHBIE CUCTEMBI B XMMHUUECKON TEXHOJIOTHH.
Komnonanas xumus u oxpaHa OKpy»Karouieil cpepl.

4 O6beM y4eOHOI JMCHUILIMHBI — BCE BUJIbI yueOHOUM paboThl, 3.€. U Yachl JUIsl TaOIuLbl OepyTces
u3 yuebnoro miana (YI1) u PI1/I.

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axan. | Acrp.
3E
4. 4.
O0mas Tpy10eMKOCTb 1M CLHMILJIMHbI 5 180 135
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHUS: 1,79 64,4 48,3
Jlexuun 0,89 32 24
[TpaxTnueckue 3anstus (113) 0 0 0
Jlaboparopusie padoTs! (JIP) 0,89 32 24
CamocrosiTesibHasi pabora 2,22 80 60
KoHTakTHas camocrosiTesnibHas paboTa - -
CamMocTosATenpHOE N3YUYCHHUE Pa3/IeIOB JUCIUILUIMHBI (MOATOTOBKA | 2,22 80 60
K J1a00paTopHbIM paboTam)
Bujx koHTpOJIS:
OK3aMeH 1,0 36 27
KoHnTakTHas paboTa — MpoMeKyTOYHAsl ATTECTaIHs 1.0 0,4 0,3
IToaroToBka K 3K3aMeHy. ’ 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIIMHbBI
«MaTeMaTHKa»

1 Hesps AucuMIUIMHBI - QOPMUPOBAHUE Y CTYIEHTOB CUCTEMbl OCHOBHBIX MOHATUMN, HUCIIOIb3yEMBIX
Ui TOCTPOEHMS] BAKHEUIIMX MaTEeMaTHYECKUX MOJIeNed M MaTeMaTHMYeCKUX METOJOB JUIl OMHCAHUS
Pa3IMYHbIX XMMHKO-TEXHOJIOTHYECKHX IIPOLIECCOB.

2 B pe3yabraTe H3y4eHUs] JUCHUILIUHBI 00YYAIOLIUIICA 0JI7KEH:

Obnadams cneAyOIUMA KOMIETESHITUAMHA U uHAuKatopamu ux aoctmwkenus: OIIK-2.1, OIIK-2.5,
OIIK-2.9.

3uamo:

- OCHOBBI UG (depeHIMATEHOTO U UHTErpalbHOr0 UCUUCICHUS, MU depeHIIMaTbHBIX YpaBHEHU;

- MaTeMaTUYeCKUE TEOPUH U METO/Ibl, JISKAIIUE B OCHOBE MIOCTPOEHUSI MaTEMAaTUYECKUX MOJIEIeH;

- OCHOBBI IPUMEHEHMS] MATEMAaTUUYECKUX MOJIETIEH U METOIOB.

Ymemu:
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- BBIOMpATh MaTeMaTUUYECKUE METO/Ibl, IPUTOAHbIE /IJIS1 PELICHHs] KOHKPETHOM 3a/1auH;

- UCTOJIb30BaTh MAaTEMATUYECKUE TIOHATHUS, METOIbl U MOJIENIN U1l OIMCAHUSI PA3IMUHbIX IPOLIECCOB;

- BBISIBJISITH MaT€MaTHUECKUE 3aKOHOMEPHOCTH, JISKAIME B OCHOBE KOHKPETHBIX ITPOLIECCOB;

- UCTOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTHUECKO 00pabOTKH TaHHbIX;

- IPUMEHATh MaTeMaTHYECKHUE 3HaHUS Ha MEXIUCIUIUIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMH (yHJaMEHTAJIbHbIX MaTEMaTHUYECKUX TEOPHUI U HaBBIKAMH UCIIOIb30BaHU
MaTeMaTHU4ECKOro anmnapara;

- METOJJaMH CTaTUCTUYECKON 00paboTKK NHPOpMAIIH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Beenenne. [Ipenmer u metonasl marematukd. OmnucaHue OCHOBHBIX paszienoB Kypca. CTpykTypa
Kypca U IpaBujia pEUTUHTOBOW CHCTEMBI.

Paznen 1. DaemenTsl anredpsol. YucinoBble MHOXKECTBa, KOMILIEKCHbIe yncna. Onpenenurenu 11 u 111
MOPSIIKOB. BeKTOpbI: OCHOBHbIE MOHATHS, CKAISIPHOE, BEKTOPHOE U CMEIIAHHOE IPOU3BEIECHUSI BEKTOPOB.
AHanuTudeckas TeoMeTpus: INpsMas Ha IUIOCKOCTH, KpuBble Il mopsiaka.  MaTpunpsl: IeldcTBHS HaL
MaTpHllaMM, MPUBEACHUE K CTyleHuaTomMy BuIy M Buay laycca. Panr marpunsl. OOpaTHas marpuua.
Teopema Kponekepa-Kanemnu. Pemenue cucrem nuHeHbIX anredpandeckux ypaBHeHHU. CoOCTBEHHbIE
yucia u BekTopbl. KBagpaTuunsie GopMBI.

Paspen 2. ®yukuus oaHoii mnepemeHHou. Ilpeasen ¢ynkuun. HenpepbIBHOCTH (YHKIMH.
Oyuknua. Crnocobbl 3amanus  QyHkumu. OnemeHtapHble (yHkuun. I[lpemen QyHKIMU B TOUKe.
Opnocroponnue mnpezensl. Ilpenenst Ha OeckoHeyHOCTH. beckoHEYHO Mayible M OECKOHEYHO OoJblIne
(GyHKIMH, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE T€OpeMBI 0 npezenax. [lepBblil 1 BTopoii 3aMeuaTenbHble
npenensl. HenpeprlBHOCT (DYHKIIMM B TOYKE W Ha mpomexyTrke. CBoMCTBa (YHKIIMI, HENPEPHIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QyHKIHMH U UX KJIACCU(PUKALIUSL.

Paspen 3. JluddepenunanbHoe ucumuciaeHue ¢(GyHKUMH OAHOW mepemeHHOM. IIpou3BonHas
(GyHKIMM, €€ TeOMETPUYECKUI M MEeXaHMYEeCKHH CMbICI. YpaBHEHHUs KacaTelnbHOM M HopMmanu. [IpaBumia
muddepentiupoBanus. Tabnuia oCHOBHBIX TPOoU3BOAHBIX. [uddepenunpyemMocTs GyHKIIUN: OTIpeneIcHueE,
TEOPEMBI O CBSI3U HEMPEPBHIBHOCTH U AUPPEepeHIupyeMOCTH (PYHKIIMU U C CYIIECTBOBAHHEM ITPOU3BOIHOM.
Hudbdepenunan ¢ynkiuu: onpeaenenne, cBoiictra. [IponsBoanas cinoxHoi GyHKnu. OCHOBHBIE TEOPEMBI
mupdepenunanbHoro ucuucienus: Pousns, Jlarpamxka, Komm. IlpaBuno Jlomurans (packpbiThe
HeonpeaeneHHocrel). [lpon3BogHble BBICIIMX MNOPAAKOB. MOHOTOHHOCTH (DYHKIMH: OIpeAeTIeHUE,
HEOOXOJIMMbIE U JIOCTaTOYHBIE YCIOBHUS. OKCTpeMyM (YHKUUHU: OIpeeseHue, HeoOXOauMble U
JOCTAaTOYHbIE YCIOBUS. BBIMyKIOCTh, BOTHYTOCTh M TOYKHM Iepernba rpaduxa QpyHKIuu: onpeaencHus,
HEOOXOJIMMblE M JIOCTaTOYHbIE YCIOBUS HX cylliecTBoBaHusa. OOmias cxema uccienoBaHusi (yHKIHH,
MMOCTPOCHUE UX TPAPHUKOB.

Pa3znen 4. UnterpanbHoe ucyucjieHne (PyHKIUM OAHOI mepeMeHHOM. [lepBooOpa3Has QyHKIMS.
Heomnpenenennplili uHTErpan u ero ceoicrsa. Tabiauia OCHOBHBIX MHTErpajoB. MeTo/ibl HHTETPUPOBAHMUS:
HEMOCPEJCTBEHHOE MHTErPUPOBAHKUE, METO] MOJACTaHOBKH, UHTETPUPOBAHUE IO YACTSIM, HHTETPUPOBAHUE
palOHAIBHBIX JIpO0eil, HHTErPUPOBAHNE HEKOTOPHIX MPPALUOHAIBHBIX U TPUTOHOMETPUUYECKUX (DYHKIUH.
OrnpeneneHHBI UHTErpall, €r0 T'eOMETPUYECKUN CMBICI, €ro CBoiicTBa. TeopemMa o cpeaHEM 3HAYCHHH.
®opmyna Herorona-JleitOnuma. 3amMeHa NepeMEHHOW M HHTEIPUPOBAHUE IO YacCTSM B OINPEACIEHHOM
uHTerpaie. Boruncnenue miomanei miockux Guryp 1 00beMOB Tel BpaleHUs C IOMOIIIbIO ONPEIEICHHOIO
uHTerpaia. HecoOcTBeHHbIE HHTETrpaibl: ONPEAEIeHuUs, CBOWCTBA, METO bl BHIYMCIICHUSI.

Paszpnen S. luddepenunanbHoe ucunciaeHue PyHKIUI HECKOJbKUX NepeMeHHbIX. OyHKIUU IBYX
u 0Oojiee NMEpPEMEHHBIX: OIpejaeseHre, o0aacTh onpeaesacHus, 00JacTb CYLIECTBOBAaHUS, F€OMETpUUYECKas
UHTEpIIpeTaIys, JIMHUU YPOBHS, U MoBepXHOCTU ypoBHS. [Ipenen gpynkuuu B Touke. YacTHble NPON3BOIHbBIE
(Ha npumepe ¢yHKUMM JABYX nepeMeHHbIX). JuddepennupyemMocts (QyHKUMU: OINpeAeseHHe, CBS3b
TU(pHEepEeHIUPYEMOCTH € HEMPEPBIBHOCTBIO U € CYHIECTBOBAHMEM YACTHBIX IPOU3BOAHBIX. JlocTarouHble
ycinoBus  auddepenuupyemoct  pyHkuuu.  JuddepeHurpyeMocTs  CIOXKHOW — (YHKIMH, TOJHAs
npousBojHas. Juddepennman GyHKIUM ABYX NEepeMEHHBIX, €r0 MHBapHaHTHOCTh. JuddepenurpoBanue
(GYHKIMM OJHOM M JBYX IEPEMEHHBIX, 3a/laHHON HesiBHO. YacTHble MpOU3BOAHBIE U AU(depeHLnaTbl
BBICIIMX MOPAIKOB. TeopeMa 0 paBEeHCTBE CMEIIAHHBIX MPOU3BOAHBIX (U1 (PYHKIHMU JBYX HNEPEMEHHBIX).
Ananutryeckuil npusHak nojHoro auddepennuana. IIpoumsBogHas Mo HaNpaBlIEHUIO: ONpEAETIEHUE,
dopmyna ansi ee BbluMCIEHUs. ['pagueHT u ero cBoicTBa. DKCTpEeMyMbl (PYHKLUMU JBYX MEPEMEHHBIX:
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onpe/iesieHusl, HE0OX0IMMO€E U JOCTATOYHOE YCJIOBHS CYILIECTBOBAHUS SKCTPEMyMa. Y CIOBHBINA 3KCTPEMYM:
onpe/iesieHne, METOIbl HaXOKJICHHUSI TOUYEK YCIOBHOIO AKCTpeMyMa (MpsSMOIl METOJ U METOJl MHOKUTEJIeH
Jlarpanxxa). Haubosnbliee 1 HauMeHblIee 3Ha4eHUs (QYHKIUU JABYX MIEPEMEHHBIX B 3aMKHYTON 00JIaCTH.

Paspgen 6. Kparnble uHTerpasbl. J[BOMHOW HHTErpajn: OIpPEAENECHHE, TNeOMETPUYECKHUN CMBICI,
cBorictBa. TeopemMa O cpeaHeM 3HA4YEHUM JBOMHOIO HMHTErpajna. BeluucieHue IBOWHOIO MHTErpaia B
JIEKapTOBOM CUCTEME KOOpPAMHAT. BpluMCieHHE IBOMHOIO MHTErpaja B IOJSAPHOM CHCTEME KOOpAMHAT.
Wnrerpan Oinepa - Ilyaccona. IlpunoxeHuss IBOWHOrO HMHTErpajia: BbIYUCICHHE IUIOMIAIN IUIOCKOM
obOnactu, o0beMa LMIMHAPUYECKOTO Teja, IUIOIIAJM IOBEPXHOCTH, MAaCChl IUIACTUHKUA C 3a/laHHOM
IUIOTHOCTHIO, KOOPJAMHAT LIEHTpa TSKECTH IJIACTUHKU. TpPOWHOIN MHTerpai: ompenesneHue, (Pu3nyecKkuil u
r€OMETPUYECKUI CMBICI, CBOMCTBA, TEOpPEMa O CPEAHEM 3HAYEHWM TPOMHOTO HHTErpaia. BerumcieHue
TPOMHOTO MHTErpana B JI€KapTOBOM CUCTEME KOOPAMHAT, B IMJIMHIAPUYECKUX U CHEPUUECKUX KOOPIUHATAX.
[IpunioxxeHust TpPOMHOTrO UHTErpaia: BhIUMCICHHE 00beMa, MacChl TeJla € 3a/1aHHOM TUIOTHOCTBIO, KOOPAUHAT
LIEHTpA TSKECTH Tea.

Paspnen 7. KpuBoiMHeliHble M NOBEPXHOCTHbIE HHTerpajibl. KpUBOIMHENWHBIM HMHTErpayl IO
KOOpJAMHATAM: OIpeesieHne, (PU3UYECKU CMBICI, CBOMCTBA. BBIYHCIIEHHE KPHUBOJWHEWHOTO HWHTETpaja.
®opmyna A BbIYMCIEHUS PAaOOTHI IPU IMEPEMELIEHUH MaTepUaJbHOW TOYKH B CHJIOBOM II0JI€ BJOJb
HekoToporo mytd. @opmyna ['puHa 1715 BbIUKMCICHUS] KPUBOJIMHEHHOTO HHTETpaia o 3aMKHYTOMY KOHTYpY.
HezaBucumocTh KpHUBOJIMHEMHOIO MHTErpajga OT MYyTH HHTETPUPOBAHUS: HEOOXOIMMOE U JOCTAaTOYHOE
yCIIOBHE HE3aBUCUMOCTH, KpUTEepUil He3aBucUMOCTH. [loTeHnnanpHOe nosje, NoTeHuuanbHas QyHKIUS U ee
BbIUMCIIEHHE. BbluncieHne KpUBOJMHEHHOTO HHTErpajga, HE 3aBUCSILEr0o OT IMYTH HWHTETPUPOBAHUS.
[ToBepXHOCTHBIN HHTErpaji: ompejesieHue, (PU3NYECKU CMBICI, BBIYMCIEHHWE B JEKapTOBOM cucCTeMe
koopauHat. Teopema ["aycca-Octporpanckoro. ®opmyna Crokca.

Paznen 8. Indpdepenuuanbubie ypaBHeHHsl nepBoro nopsiaka. J(uddepennuanbubie ypaBHEHUS:
ompe/iesieHue, MOPSJIOK, pelIeHne, TeOpeMa CYIIECTBOBaHMS M €IMHCTBEHHOCTU peuleHus. 3anada Komm.
HuddepeHunanbible YpaBHEHHMsI C pPa3AesSIOUMMUCS NepeMeHHbIMH. OJHOpoaHble ypaBHeHHUs [-To
MOPSAKA: ONpPENEICHUEe W METOJ pelleHUs. JIMHeWHble ypaBHEHUs [-TO mopsiika: OnpeneseHue U METOJ
pemienusi. YpaBHenus bepHymnu: ompenenenue u Mmerona pemeHus. JuddepeHnuanpHpie ypaBHEHUS B
MOJIHBIX JuddepeHnnanax: onpeaesieHue U MeTo pemieHus. HTerpupyrommuil MHOXKUTENb: oNpeaeIeHue,
CBEJICHHME K YPaBHEHMIO B HOJIHBIX AU depeHiranax ¢ mOMOILIbI0 HHTETPUPYIOIIETO MHOKHUTEIS.

Pa3nen 9. [Indpdepenuuanbubie ypaBHeHUus1 BTOporo nopsiaka. Juddepenuanbubie ypaBHEHUS
BTOPOTO TMOPSJIKA, JOIYyCKalllue IMOoHMWKeHue mopsanka. Jluneitnole nud¢epeHnnanbHble ypaBHEHHS
BTOPOTO TOpSJKA: OIpeAeieHHe, OJHOPOJHbIE M HEOAHOPOJHbIE JMHEWHble ypaBHeHus. CBolicTBa
pemienuid. Jluneiinas He3aBucumocTh (yHkiui. Onpenenutens BpoHckoro u ero cpoiictBa. Teopembl o
CTPYKType OOIIMX pEIICHUN JIMHEHHBIX OAHOPOAHBIX M JIMHEHHBIX HEOJHOPOAHBIX AU(PQPEepeHLnaTbHbIX
ypaBHEHUH BTOpPOro mnopsaka. @DyHIZaMEHTalbHas CUCTEMA PEIIEHUH JIMHEHMHOTO OJHOPOJHOTO
muddepeHInanbHOTO  ypaBHEHUsT BTOpOro mopsnaka. JlunedHele omgHOpoaHbie auddepeHnnambHbIe
YpaBHEHUs BTOPOIrO MOpSJKAa C IMOCTOSHHBIMH KO3(Q(UIMEHTaMHU: MeToj Oiliepa Juis pelIeHUs 3TUX
ypaBHeHUH. JIuHeliHble HeonHOpOoAHbIE MU depeHIaTbHbIE YPaBHEHUSI BTOPOTO MOPSIKA € MOCTOSHHBIMU
ko3¢ duLmeHTaMu: METOJI 0100pa YaCTHOTO PELICHHs 3TOTO YPaBHEHMs C MPaBOM YacThIO CIELUATbHOIO
BHUJIa U METOJ BapHallUM MPOU3BOJIbHBIX MOCTOSIHHBIX. JIuHelHble nuddepeHnranbuble ypaBHEHUS 1-TO
MOPSIJIKA: CBOWMCTBA PEIICHUHN, TEOPEMBl O CTPYKType OOHIero peueHus. AJrOpuTM HOCTPOEHUs oOLiero
pelIeHus TUHEHHOTro AU PepeHInanbHOr0 ypaBHEHUS #-T'0 MOPSJIKA ¢ TOCTOSTHHBIMU KOA(PGUIIUEHTAMH.

Pa3nen 10. Cucremsl audpepeHunanabHbIX ypaBHeHuid. CucteMbl TMHEHHBIX U depeHIIaTbHbIX
YpaBHEHUH MEPBOTO MOPSAKA, PELICHHE METOJA0M UCKItoYeHUs. CUCTEMBbl JTMHEUHBIX JU(PepeHINaTbHBIX
YpaBHEHUH TIEpBOrO MOpsAKa, METOJ BapUalUU IPOU3BOJBHBIX MOCTOSHHBIX. CHCTEMbl JUHEHHBIX
OJIHOPOJIHBIX YPAaBHEHUH NEPBOTO MOPSIKA C IMOCTOSHHBIMU Kod(pduuueHntamu, Meros Jinepa. CucteMbl
JMHENHBIX HEOAHOPOIHBIX U depeHIInaIbHBIX YPAaBHEHUN C IOCTOSTHHBIMU KOA(PPUIIMEHTAMH.

Paspgen 11. YmciaoBble U (PYHKUHMOHAJIbHBIC PsAAbl. UYHCIOBBIE psAbl: OCHOBHBIE IIOHATHS,
CX0auMOCTh psna. HeoOxoaumelil mpu3Hak cxoaquMocTH psiaa. CBOKCTBa CXOIAIMXCS paioB. JlocTaTounbie
MPU3HAKU CXOJIMMOCTH 3HAKOTIOJOKUTENbHBIX PAJOB: HHTErpasibHbIN npu3Hak Kouym; npusHaku cpaBHEHUS
psnoB; npusHak Jlanambepa; panukanbHbelii npusHak Komm. Psapr upuxie. 3Hakouepenyromuics psi:
omnpeneneHue, npuszHak JlelOHuma. AOCONIOTHAsS W YCIOBHAas CXOJMMOCTh 3HAKOTIEPEMEHHBIX PSIOB.
OyHKUMOHaNbHBIE psAAbl. CTENIEHHbIE PsIibl: ONpeaeieHne, Teopema AOensi, UHTepBal CXOAUMOCTH, paauyc
cxogumoctu. CBoiicTBa cTemeHHbIX psioB. Psanel Teinopa um MakiopeHa: omnpeneneHue, YCJIOBUS
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X

lim
cxoaumocTH paga Teinopa Kk ucxoauoi Qynkuuu. Jlemma = ! s VXER JlocTaro4yHble yCIOBHS

cxozmoctH pinia Tefinopa, Anroplxmz pasgomeHm dynxuun B psg Maknopena. OCHOBHbIE Pa3NOKEHUS
dyHKumit: € , sinx _cosx  In (t+x) U arcigx. arcsinx g psin Makinopena. Pasnoxxenne GpyHKImii B

pan TeHnopa C TIOMOILBIO OCHOBHBIX pasfiokeHud. [IprMeHeHue CTeneHHbIX pPsAO0B: MPUOIMKEHHbIE
BBIYMCIIEHUS, TPUOIMKEHHOE petieHne nuddepeHaibHbIX ypaBHEHUI.

Pa3znen 12. Teopusi BepositHocTeil. Ciy4daiiHble BeJIMYMHBI M HX 3aKOHbI paclpeneeHHs.
[Ipeamer Teopum BeposTHOCcTeH. Coywaitnbie coObiTus. IIpoTuBomosokubie coObiTus. HeszaBucumbie
coObiTus. OTHOcuTeNnbHAass dYacTtoTa. Kiaccuueckoe M TE€OMETPUYECKOE OIpEeAeNIEHUE BEPOSITHOCTH.
DnemeHTapHas TeopHs BeposiTHOCTeH. MeToibl BbrunciaeHus: BepositHocTel. [IpocTpaHCcTBO 3rieMeHTapHbIX
coObITHil. Kitaccuueckoe onpenenenne BeposiTHOCTU. Anredpa COOBITHI: TEOPEMBI O BEPOSITHOCTH CYMMBI
COOBITHI, MPOTUBOMOJOXKHBIX COOBITUH, CyMMa BEpPOATHOCTEH HECOBMECTHBIX COOBITHH, 00pa3zyrOIINX
MOJIHYIO Tpynmy. AKCHOMAaTHYECKOE OIpeaesieHne BeposTHOCTH. (CTaTHCTUYECKOE —OIpeeieHne
BEPOSITHOCTH. Y CJIOBHAsI BEPOATHOCTh. T€OpeMbl O BEPOSITHOCTH MPOU3BEICHUS 3aBUCUMbIX U HE3aBUCHUMBIX
coObITuil. [lonnas BepostHOCTh. [loBTOpHBIE UcHbITaHUS. Popmyna beprymu. JlokanbHast U HHTErpanbHas
teopemsl MyaBpa-Jlamiaca. @opmyna [Iyaccona.

[lonsite cnyyailHOM BenuWuMHBI. JIUCKpeTHbIE U HENpPEpbIBHBIE CllyyailHble BEIUYMHBI. 3aKOH
pacnpeseneHuss ciydailHOM BenuuuHbl. DYHKIUS pacOpenesieHus, ee cBoiictBa, rpaduk. IlnoTHOCTH
pacrnpesiesieHuss HENpepblBHOM  ciaydaiHOW BeNWYMHBI (IUIOTHOCTH BeposTtHocTH). Dopmyna  amis
BEPOSATHOCTH NONAJAHUS HENPEPHIBHOM CIIy4allHOM BEJIWYMHBI B JIAHHBIA WHTEPBAJl, BBIPAKCHHBIN depes
IUIOTHOCTh ~ BEPOSITHOCTH, T€OMETpPUUECKUd cMmbica  (Qopmynbl. buHOMHManpHOE  pacrpejeneHue,
pacupenenenue [lyaccoHa, paBHOMEpPHOE pacpeieieHue, HOPMAJIBHOE PacpeieeHue, SKCIIOHEHINAIbHOE
pacnpezeieHue.

Paznen 13. MaremaTrnueckasi cratuctuka. [Ipenmer maremarnyeckoil ctaTMCTUKH. OCHOBHBIE
3alauyd MaTeMaTu4eckol crTaTUCTUKHU. BbiOopounsiii meton. Craructuyeckoe omnucaHue. BpiOopkwu.
I'mctorpamma wu monuron dactoT. Craructuyeckas (OMmoupudeckas) GQYHKIUS —pacIpeeICHHs.
Brei6opounbie xapakTepucTuku W uX pacnpenenenus. CocrosrenbHble, 3()(EKTUBHbIE CMELIEHHbIE U
HECMEIICHHbIE OLEHKHM mapameTpoB. CTAaTUCTUYECKOE CpelHee, CTaTUCTUYecKas Juclepcus U
CTAaTUCTUYECKOE CPEAHEE KBAIPATUYHOE KAK TOYEUHBIE OLICHKH HEM3BECTHBIX: MATEMATUYECKOTO 0KHIaHHUS],
JHMCIIEPCUH, CPEHET0 KBAJPAaTUYHOIO OTKIOHEHUs. JloBepUTEIbHbIE MHTEPBAJbl U UHTEPBAJIbHBIE OLEHKU.
JloBepuTenbHbIE OLEHKM HEU3BECTHOM BEPOATHOCTH MO OOJbIIMM BblOOpKaMm. [loBepuTenbHasl OlLiEHKa
MaTeMAaTH4YEeCKOTO OKMJAHMUS TPU HEU3BECTHOM jucrnepcuu. JloBepuTenbHAas OLIEHKAa CPEIHEro
KBaJpaTUYHOTO OTKJIOHEHUs. TouHble BbIOOpOUHBIC pacnpeneneHus: CTeroneHTa (t- pacmpenencHue),
dumepa-Cuenexopa (F-pacnpenenenue), Ilupcona (y>-pacmpenenenue). IIpoBepka CTaTHCTUYECKUX
runore3. MaTremaTuueckrue MeTO bl IPOBEPKU CTATUCTUYECKUX FUIOTE3. DIIEMEHThI TEOPUU KOPPEISALIUU.

4. O0beM yueOHOM THCHMITHHBI

Cemectp
Bua yueOHoii padoThl Beero 1 2 3 4
Ay P Akan. Aka | 3E | Akaa. | 3E | Akaa. | 3E | Akaa.u.
3E 3E

q, 1.4. q, q,
Oomas 3 108
TPYAOEMKOCTh 18 648 5 180 5 180 5 180
AUCHHMILTAHBI
KonTakTHas padora
— ayJIUTOPHbIE 7,56 | 272 2,66 96 | 1,78 64 1,78 64 1,34 48
3aHATHS:
Jlexuyn 3,56 | 128 1,33 48 | 0,89 32 0,89 32 0,45 16
Hpaxruseciue 4 | 144 | 133 | 48 |089| 32 |o0g9| 32 |08 2
3anstus (I13)
Cawoctosrerbnast | ¢ (0| 304 | 234 | 84 | 222| 80 |222| so | 166 60
padora
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KonrtakTHasa
caMoOCTOSATEILHAS
paborta

CaMoCTOSTEIILHOE
W3YYCHHE Pa3IeiioB
OUCIIUITIIINHBI

8,44

0,6

303.4

0,4

2,34
83,6

2,22
80

2,22
80

1,66

0,2

59,8

Bua konTpoJs —
3auyer ¢ OLEHKOM

Bua kouTpoJs —
3auer

Bua kouTpoJs —
JK3aMeH

72

KonrtaktHas pabora —
IMPOMECIKYTOYHAA
arrecranuda

IloaroroBka K
JK3aMEHYy.

0,8

71,2

0,4

35,6

0,4

35,6

By utorosoro
KOHTPOJIAA:

3ayer ¢
OLICHKOH

IK3aMeH

IK3aMeH

3auer

Bun yuednoii padoTbl

Cemectp

Bcero

2

3E

Actp.

3F AcTtp.

3E AcTtp.

4.

3E AcTtp.

3E | Actp.

O01mas Tpya10eMKOCTh
AUCHMILINHBI

18

486

5 135

5 135

5 135

KonTakTHas padora —
ayJUTOPHbIE 3aHATHSI:

7,56

204,1

2,66 | 71,82

1,78 | 48,06

1,78 | 48,06

1,3 36,18

Jlexuun

3,56

96,12

1,33 | 35,91

0,89 | 24,03

0,89 | 24,03

0,4 | 12,15

[IpakTrueckue 3aHATHS

(13)

108

1,33 | 35,91

0,89 | 24,03

0,89 | 24,03

0,8 | 24,03

CamMmocTosTebHAs
padora

8,44

227,8

2,34 | 63,18

2,22 | 59,94

2,22 | 59,94

1,6 | 44,82

KonrtaktHasa
caMoOCTOATEILHAS
paborta

CaMocCTOSITEIILHOE
W3YYCHHUE Pa3IeiioB
JOUCIIUITIIINHBI

8,44

0,45

227.4

0,3
2,34

62,88

0,15
1,6

2,22

2,22

Bua kouTpoJs —
3ayer ¢ OLEHKOM

Bua kouTpoJs —
3auer

Bua kouTpoJs —
JK3aMeH

54

KonrakthHas pabora —
IMPOMECIKYTOYHAA
arrecranuda

IloaroroBka K
SK3aMEHYy.

0,6

53,4

0,3

0,3

26,7

26,7

Bua utorosoro
KOHTPOJIA:

3ayer ¢
OLICHKOH

IK3aMeH

IK3aMeH

3auer
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«Du3uKa»

1 Heab aucuMminHbl — puoOpeTeHrne 00yJarommuMIcs 3HaHUK TI0 OCHOBHBIM pa3zeiiaM (pu3uku u
YMEHHIO IPUMEHSTD UX B JIPYTUX €CTECTBEHHOHAYYHBIX AUCLUIIINHAX.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIeNyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHIKCHUS:

OIlIK-2.4, OlIK-2.7, OIIK-2.11

3nams:

- (u3nueckue OCHOBbI MEXaHUKH, (U3UKH KOJIeOaHWl W BOJIH, AJIEKTPUYECTBA M MarHeTus3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUUECKON (QU3UKHU U TEPMOJAMHAMUKH, KBAHTOBON (U3UKH;

- cMbIC]T QYHIAMEHTAIBHBIX (U3NYECKUX 3aKOHOB, MPUHIUIIOB U MOCTYJIAaTOB; UX (POPMYIUPOBKU U
I'PaHULIbI IPUMEHUMOCTH;

- CBSI3b UIMPOKOTO Kpyra (pU3MYECKUX SBJICHUN C (yHIaMEHTAJbHbIMU MPUHLIUIAMHU U 3aKOHAMU
(U3HUKN; OCHOBHBIE METO/IbI PEIICHUS 3a]1a4 110 ONUCAHUIO (PU3UUECKUX SIBJICHMUIA;

- MeTObl 00pPabOTKHU PE3yNbTATOB (PU3UUECKOTO IKCIIEPUMEHTA.

Ymemo:

-IIPUMEHATh TEOPETHUECKUE 3HAHUSA U IKCHEPHUMEHTAIbHbIE METOJbl MCCIEIOBAHUS MPU PELUICHUU
npodecCHoHaANBHBIX 33/1a4;

-IIPOBOJIUTH PACUYETHI, OCYLLECTBIATH aHAJIU3 U HA OCHOBE 3TOT0 JIeJaTh 000CHOBaHHbBIE BBIBO/IBI;

- QHAJIM3UPOBATh PE3YIbTAThl HAOIIOAEHUN U IKCIIEPUMEHTOB C PUMEHEHHUEM OCHOBHBIX 3aKOHOB U
MPUHIUIOB (DU3UKHY;

- OMPENENATh XapakTep (U3NYECKUX MPOLECCOB MO KOMILUIEKCY 3KCHEPUMEHTAIbHOW HMHPOpMAIUU
IIpY MOMOIIU T'pauKOB, TAOIUI] U YPAaBHEHUI;

- MpeJCTaBIATh 00pabOTaHHYIO SKCIIEPUMEHTAIbHYIO U TEOPETUUYECKYI0 MH(OPMALMIO B YCTHOU U
MMCbMEHHOU (popMe, B TOM YHUCIIE C UCTIOIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.

Braoemy:

- HaBbIKAMH pabOThI C IHUPOKUM KPYToM (PU3HUECKUX TPUOOPOB U 000PyA0BAHNUS;

- HaBbIKAMHM 0OOCHOBAHMSI CBOUX CYXKJEHHUI U BbIOOpa METOJa UCCIIET0BAHUS.

3 Kparkoe coaepxxanue JTUCUMIIIIMHBL.

Paszoen 1. Quzuueckue ocHOBbl MEXAHUKU.

1.1. Tlpenmer ¢usuku. Meroasl (U3HUECKOTO HCCIAEAOBAHUS: OIBIT, THUIOTE3a, SKCIICPUMEHT,
teopust. Ilpenmer kunemaruku. [lepemenienue, ckopocTh, yckopeHue. KunemaTtuueckue XapakTepUCTHKU
BpAIaTEIbHOTO JIBUKEHUSI.

1.2. 3akonsl HploTOHA. 3aKOH BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TATOTEHUs. J[BHkeHue
TeJla NepeMEHHON Macchl. YpaBHeHHs Memepckoro. @opmyna L{nonkosckoro.

1.3. Yopyruii u Heynpyruil yaapsl mapoB. MOMEHT HHEpLIUU MaTE€pUaIbHOW TOYKU U TBEPAOTO TEA.

1.4. KunemaTtuka rapMoHudeckux kojeOaHuil. [uddepeHunanbHoe ypaBHEHHE T'apMOHMYECKUX
koneOanuil. IloHsTHe O 3aTyxamIIMX M BBIHY)XJIEHHBIX KojeOaHusix. BomHoBoe naBuxeHue. BoiiHbI
MIPOJIOJIbHBIE U MOTIEPEYHBIE.

Pa3zoen 2. Monexynapnas ¢uzuxa u mepmoounamuxa.

2.1. DnemeHTBl TEpPMOJAMHAMHUKM M (QU3NYeCKOW KUHETHKH. MneanbHblii ra3. Pacnpenenenue
Bonsuimana u ero o6medusndeckuii cmbici. PeansHbiiil ra3. YpaBuenne Ban-nep-Baanbca.

2.2. TepmomuHamuueckuii meton B (us3uke. PaBHOBecHBbIE cocTOsiHMS. Hadanma TepMmoIuHaMUKH.
[{ukipl. DHTPONHUS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. duddysus. 3akon duka. Ternonpooanocts. 3akoH Dypre. BHyTpeHHee
TpeHue (BA3KOCTh). 3akoH HproTOHA.

Pazoen 3. Dnekmpocmamuxa u nocmosiHHbLU IEKMPUYECKUL MOK.

3.1. 3akom Kymona. Teopema Octporpaackoro-I'aycca. Jumosb.  Judnexktpuku B
AJIEKTPOCTATUYECKOM MOJIE.

Pa3zoen 4. Dnekmpomacnemusm.

4.1. 3akon Ammepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopena.

4.2. MarneTuku. DneKTpoMarHuTHas UHAYKUus. Y paBHeHne MakcBesia.

Paszoen 5. Onmuka.
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5.1. UnTepdepenus BoiH. dudpakmus BonH. [lomsipuszanus BoH.

5.2. TemoBoe m3nmydenne. 3akoH Kupxroda. 'nnoresa [lnanka. KBantoBoe 00bsicHeHHE TETIIOBOTO
n3nyuyenus. dpdexkr Komnrona.

5.3. Snepnas mozaens aroma. [loctymnarsl bopa. ATom Bogopoa o bopy.

Pazoen 6. Dnemenmuor keanmosou ghuszuxu.

6.1. T'unote3za ne bpoitna. BonnoBoe ypaBHenue lllpeaunrepa ansi cTallMOHAPHBIX COCTOSHUM.
Omnpitel LTepna-I'epnaxa.

6.2. Muorosnektponsabiii atoMm. Dddekt 3eemana. [lpunnun [laynu. KBanToBble cTaTHCTHYECKHE
pacnipenenenus boze-Ditamrelina u ®epmu-/upaka. ®ononsl. 3akonsl Jlebas n DitHIITEHA.

4. O0beM yueOHOMH THCHMIIHHBI

Beero CemecTtp
Bun yae6noit paboThl Ne 2 Ne 3
3E Akan. 3E Akan. 3E Axkan.
q. q. q.
OO61ast TpyA0€MKOCTh JUCIUTUIMHBI 12 432 6 216 6 216
KonrakTHas paboTa — ayIuTOpPHBIE 3,5 128 13 48 22 30
3aHSATHS:
Jlexuun 1,3 48 0.4 16 0.9 32
[Tpaktueckue 3anstus (113) 1,3 48 0,4 16 0,9 32
Jlaboparopusie padboTs! (JIP) 0,9 32 0,4 16 0,4 16
CamocrosiTeJibHAs paboTa 6,5 232 3,7 132 2,8 100
KonrakTHas camocrositenbHas paboTa 0,8 0,4 0,4
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 6,5 231.2 3,7 1316 2,8 96.6
JVCITATUTAHBI
Buabl KoHTpOJISA:
JK3aMeH 2 72 1 36 1 36
KonrtakTHas paboTa — HpoMexyToyHas 0.4 0.4 0.4
arrecranus 1 1 1
[ToaroToBka K 3K3aMeHY. 35,6 35,6 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Beero CemecTtp
. Ne cemectpa Ne cemectpa
Bun yae6noit paboThl A A A
3E TP | g c1p. | ap CTp.
q. q. q.
OO61asi TpyA0€MKOCTh AUCITUTUTHHBI 12 324 6 162 6 162
KonrakTHas paboTa — ayIuTOpPHBIE 3,5 96 13 36 22 60
3aHSATHUSA:
Jlexkun 1,3 36 0.4 12 0.9 24
[Tpaxtuueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
Jlaboparopusie padboTs! (JIP) 0,9 24 0,4 12 0,4 12
CamocrosiTeJibHAs padoTa 6,5 174 3,7 99 2,8 75
KonrtakTHas camocrositenbHas paboTa 0,6 0,3 0,3
CamMocTosATenpHOE N3YUECHUE Pa3IeTIOB 6,5 173.4 3,7 98 7 2,8 747
JVCIUTUTAHBI
Buabl KOHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonTtakTHas paboTa — HpoMexyToyHas 0.6 0.3 0.3
arrecTaunus 2 1 1
[ToaroToBka K 3K3aMeHY. 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«IIpo0JieMbl yCTOHYHUBOIO PA3BUTH»

1 Hear aucuMmimHbl — cHopMUpOBaTh y CTYACHTOB IIEJIOCTHYIO KApTUHY MHpa Ha OCHOBE
KOHIICTIIIMN YCTOWYMBOTO PA3BUTHS, TO3HAKOMHUTH CTYJCHTOB C LEISIMU YCTOMYMBOTO PA3BUTHS, MOHATHIMU
YCTOMYMBOCTH M HEYCTOWYMBOCTH TUHAMHUYECKUX CHCTEM B OKPYXKAIOIIEM MHUPE; pecypcax W Pa3BUTHH,
AHTPOINOTEHHOM BO3JICHICTBUU Ha OKPYXKAIOIIYIO Cpey, YIPaBICHUHU KaueCTBOM OKPYXKAIOUIEH Cpebl.

2 B pe3ysbrare U3y4eHHs] AMCHUIIMHBI 00YYAKOIIMIACS J0JIKEeH:

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U HHIUKATOPaAMU UX TOCTHXKCHUS:

VK-8.1; VK-8.2; VK-8.5; VK-8.6; VK-8.9; OIIK-3.2; OIIK-3.8; OIIK-3.12; OIIK-3.18

3nams:

— OCHOBHBIE OTIPE/ICTICHUS U IPUHITUTIBI KOHIETIIUN YCTOMYUBOTO PA3BUTHS;

— OCHOBHBIC XapaKTEPUCTUKU OMOTHYECKHX, aAOMOTHUYECKHMX ¥ aHTPOTOTE€HHBIX (DaKTOPOB,
OKa3bIBAIOIIUX BJIMSHUE HA )KUBBIC OPTaHU3MbI, BKITIOYAs YEIIOBEKA;

— OCHOBHBIE CYIIECTBYIONINE MPOOIEMbI, BOSHUKAIOIIKNE TIPH B3aMMOICHCTBUN YIKOHOMHUKH, O0IIIECTBA U
OKpYKarollEen Cpeibl;

— COBPEMEHHBIC CHUCTEMBbl HHICKCOB W HWHAMKATOPOB YCTOMYMBOTO PAa3BUTHA, MX OCOOCHHOCTH U
HEJIOCTaTKU;

Ymemo:

— JIeNaTh CHCTEMHBIM aHAN3 CYIICCTBYIOUIUX JKOJIOTO-COIUATBHBIX, COIHAIBHO-I)KOHOMUYECKUX H
HKOJIOr0-?)KOHOMUYECKUX MTPOOIIeM;

— HaXOJUTh HamOoOJIee pallMOHATLHBIN BapUAHT PEIICHUS MOCTABJICHHBIX 33/1a4 ¢ YYETOM KOHGIMKTA B
MOTPEOHOCTAX YEIOBEKA M OTPAHMYCHHSIX OKPYKAIOIIEH CPEIbl;

Braoemy:

— HaBBIKAMH TI0JIb30BaHUsI COBPEMEHHOM JINTEPaTypoil B 00JIaCTH YCTOMYHBOTO PA3BUTHSI M SKOJIOTHH;

— YMEHHEM aHaJM3UpPOBAaTh HOBBIE TEOPETUYECKHUE U TMPAKTUUYECKHE TPOrpaMMbl M TPOEKTHI,
HaIpaBJICHHbIE Ha JTOCTHIKEHHUE 11eJIeH YCTOWYMBOTO Pa3BUTHS;
— IpHEeMaMH MPUHATHS PENICHUN MO YPEeryIupOBaHUIO0 KOH(MDIMKTHBIX CHUTYyalluid B 0OJACTH YCTOWYHMBOTO
Pa3BUTHS U UCIIOJIH30BAHUS PECYPCOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Beeoenue. llenu, 3agaun 1 mpeaMeT Kypca. MecTo Kypca B CHCTEME XMMHUYECKOTO 0O0pa30oBaHUS.
DKoJioruueckoe 00pa3zoBaHue U 00pa30BaHKE JIJIs1 yCTOMYUBOTO PA3BUTHSL.

Pazoen 1. Ocnoenvie nonuamusa Kypca. Qdouwecmeo u oxpyycawouiasa cpeda. Poct u pas3BuTHe.
Y CTONYMBOCTS M HEYCTOMYUBOCTh JUHAMUYECKHUX cucTeM. bruocdepa kak quHamuyeckas cucrema. Yemopek:
Oonosornuecknii BuA W muBWiIH3anus. CHCTEMBl TMOJICPXKAHUS KU3HM W CHCTEMBl TOJICPKaHUs
nuBwM3anuu. Hacenenue, Npou3BOJCTBO, COCTOSIHUME OKpyXkaromed cpenpl. lloHsThe ycToiumBoro
pazBuTusa. Pumckuit kny0 um riobanmpHas mnpobiematuka. HeoOXoauMOCTh B YCTOMYHMBOM Pa3BUTHU.
ConeprxaHuie ¥ 3BOJIONHS MPEICTABICHNUN 00111ecTBa 00 YCTOWYMBOM Pa3BUTHH.

Paszoen 2. buocgpepa, ee r6on1ouusn u ycmoituugocms. IKocucmemuvl 3emau u ycmoudusocmb.
OcHoBHble cBeneHus o 1aHete 3emus. CtpoeHue u cocrtaB atmocdepsl. MupoBoi okead. Jlutocdepa.
buotnueckas u abmoTrdeckas cocTapisitomue Onochepsl: OCHOBHBIE XapaKTepUCTUKU. [I0TOKu sHepruu B
cucreme Comnie-3emist. OCHOBHbIE MOHATHUS 3KoJ0ruu. CUCTEMBI MOJIepKaHUs KU3HU Ha 3emuie: o0t
0030p. Ilonstue sxocucreMbl. CTpyKTypa U COCTaBJIAIOIIKME 3KocucTeM. Bunpl, nmomynsuuu, cooOiecTna.
B3aumopeiictBue BumOB B dKkocuctemax. OCHOBHBIE THUIBI AKOCHUCTEM. [l0OTOKHM SHEpruu W BeEIIeCTBa B
skocuctemax. Tpoduueckue nenu. Metaboiau3M W SJIEMEHTHBIM COCTaB XKMBOM M HEKHBOW MaTEpHHU.
OcHOBHbIE OMOT€OXUMHMUYECKUE IUKIbI (KpyroBOpOTHl BemiecTB). LIMKIMYHOCTH MpolieccoB B Ouocdepe u
YCTOMYMBOCTh. M3MEHEHUs B TOMyNALMAX, COOOIIECTBAX, KOCHUCTEMaxX. Peakuus »XUBBIX CHCTEM Ha
n3MeHeHus okpyxatomieid Cpenpl. Bo3aeiicTBre uenoBeka Ha YKOCUCTEMBI. 3aKOHBI M IPUHITUTIBI SKOJIOTHH.
buopasHooOpazue u yCTOMYMBOCTH JKOCHCTEM. BuaoBoe pa3zHooOpa3ue - HeoOXOJUMOE YCIOBHE
YCTOWYUBOCTH OHMOChEpHI.

Pazoen 3. Yenoseuecmeo rkak uacmov ouoceepul. /lemozpagpuueckue npoonemvl co8pemeHHO20
mupa. OCOOEHHOCTH 4YeEIIOBEKa Kak OHOJIOTMUecKoro Buja. JluHaMuWKa YeIIOBEUECKOW TOIYJISINH,
POXKJIa€MOCTh, CMEPTHOCTb, BO3pacTHasi CTpykrypa. [IpoOieMbl cOBpEMEHHOIO 3Tara pocTa YUCICHHOCTH
HaceneHus. ['eorpaduueckoe pacnpenenenue HacenaeHus. CenbCkoe U rOpoICKOe HaceseHue. Y poaHu3ausi.
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Cpena oOuTaHusi yeiaoBeka U OKpyxkaromas cpena. GopmupoBaHue TEXHOIeHHOM cpefbl. PerynupoBanue
HapoJoHaceneHus. CraOunau3anus YUCJIEHHOCTH HACEJICHUS WIM JENOMyJsALUs: OLEHKAa MpeaeabHOM
YUCJIIEHHOCTH HaceleHus 3eMiid. PeluruosHble, HpaBCTBEHHbIE M COLMAJIbHBIE MPOOJIEMBbl OTrpaHUYCHUS
POKJIa€MOCTH M IUIAHUPOBaHMS ceMbU. PernoHanbHble 0cOOEHHOCTH. MblIUIeHne, S3bIK, POJib 00yUYEHUS.
Herenernueckuii kaHan BHAOBOW mnaMsaTH. lloJIOKWTENbHBIE W OTPULIATENIBHBIE MOCIEACTBUS HATUYMS
HEreHeTHu4yecKoil mamstu. I'eHaepHbie npoOembl.

Pazoen 4. Pazeumue u pecypcol. Onpenenenne pecypca. Kiaccudukanus pecypcos.
HeBo300HOBHUMBIE, B0O300HOBHMBIE, HEHCUEpHAaeMble pecypchl. MarepualibHble, SHEPreTHYecKue |
nH(popMannoHHkIe pecypchl. I'enerndeckue pecypcebl ouochepsl. CoCTOSIHUE U MUPOBBIE 3aI1aChl OCHOBHBIX
BUJIOB MPUPOJHBIX pecypcoB. ['eorpaduyeckoe pacrpenenaeHue 3anacoB IpUPOAHBIX pecypcoB. Pa3Butue
IUBWIM3AIMA U PACXOJIOBAHUE MPHUPOJIHBIX pecypcoB. [IpUHIMIBI YCTOWYHMBOTO Pa3BUTHUS B OTHOIICHHH
MPUPOIHBIX pecypcoB. Posib BO30OHOBUMBIX U HEUCUEPIIAEMBIX PECYPCOB B YCTOMYHUBOM OOILIECTBE.

Pazoen 5. Aumponozennoe e6030eiicmeue Ha Ouocghepy. AHTPOIOTEHHBIE BO3MYIICHUS
OMOreOXMMHUYECKUX IIMKJIOB U Jerpajalus CUCTEM MOJJEep:KaHUs KU3HU. [ 00asibHbIe, perMOHaIbHbIE U
JIOKaJlbHbIE MPOOJEMBbl  OKpYXKawolleld cpeapl. 3arps3HeHHe arMocdepbl  (KUCIOTHBIE O,
(GOoTOXMMHYECKU CMOT W T.JA.). 3arps3HEHHE BHYTPEHHUX BOJ U MupoBoro okeaHa. 3arpsi3HEHUE
auToc(epsl; 1erpaaanus 3eMellb, OIyCThIHUBaHUE.

Pazoen 6. Knumamuueckue nocneocmeus usmeHeHus cocmaea ammocgepvl. 1 no0ambHBIN
SHEepreTUYeckuil OamaHc; NapHUKOBBIM 3((deKT Kak NpUPOAHBINA (dakTop MOAJEp)KAHUS YCIOBUM
cyliecTBoBaHUs *uBoi Marepuu. [lapHukoBbie ra3bl. VICTOUHUKM U CTOKM JMOKCHAA YIJIEpoJa U JAPYrux
MApHUKOBBIX Tra3oB. V3MeHeHue KOHLEHTpaluu AUOKCHIA Yriepojia M JPYruX MapHUKOBBIX Ta30B B
atMocdepe; MexaHu3M TIiobainbHOro mnoremaeHus. [locnencTBus rinoOanbHOTO MOTEIUICHUS: HOBBILICHHE
YpPOBHS MHPOBOIO OK€aHa, 3aTOIUICHHE NpUOPEkKHBIX 30H; TasHUE JIEIHUKOB U BEYHON MEp3JIO0THI;
negopManusi KIMMaTHUYECKUX M CEeJIbCKOXO3SIICTBEHHBIX 30H U reorpaduyeckoil CTpYKTypbl IPOU3BOJCTBA
IIPOJIOBOJILCTBUS; U3MEHEHUS PACTUTEIHHOTO IOKPOBA, OMYCTHIHUBAHUE.

Pazoen 7. 3enenas peeontoyusa. 3eneHas XuMus. 3eJeHas SHEPreTUKA. 3eJeHas SKOHOMHMKA.
[TonsiTe HU3KOYIIIEPOJHON (UMKINYECKOM) SKOHOMHUKH. CHeHapuu HU3KOYTJIEPOJHOIO pa3BUTHUS JUIS
Poccun. Hawmnyumume poctynHbie TexHoJorud. OCHOBHbIE NPUHLUIBL  3€JIEHOTO  MPOU3BOJICTBA.
l'ocynmapcTBeHHOE peryiaupoBaHue NPHUPOAOIIONb30BaHuss Ha ocHoBe HJIT. DOxomormueckuii cien
yesioBeyecTBa. 3esieHblil opuc. KapOOHOBbBIE OJIUT OHBIL.

Pazoen 8. Muposo3spenue, smuka u ycmouuugoe pazeumue. llepexon ot obmecTBa noTpedIeHUs
K ycTOH4YMBOMY 0OuIecTBY. MI3MeHeHue CTPYKTypbl OTpeOHOCTEN 00111ecTBa U KPUTEPUEB KAueCTBA KU3HU
Y YpOBHSI pa3BUTHA. POib KyIbTYpHBIX M PEIMTHO3HBIX TPAAUIHMKA B MPOOJIEME YCTOMYMBOTO Pa3BUTHSL.
Wudopmanus, 3HaHHe, Hayka, TEXHOJOTHMHU. YBEJIMYEHUE POJU HH(OPMALMOHHBIX PECYpCOB B 0OLIEM
Oanance pecypconotpedienus. Mudopmanuonnoe (mocturaycTpuaibHoe) obmiectBo. Pons oOpazoBanus B
YCTOWYMBOM OOILIECTBE.

4 O0beM yueOHOM TMCHMIITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaxtuueckue 3ansarus (113) 0,45 16 12
Jlaboparopusie padboTs! (JIP) - - -
CamocrosiTesibHasi paboTa 2,1 76 57
KonTakTHas camocrositenbHas padboTa 0,2 0,15
2,1
CaMOCTOSTEIbHOE N3YUEHUE PA3/IETIO0B AUCHUIIIMHbI 75,8 | 56,85
Buja koHTpOJISI: 3a4er
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«be3omacHOCTD KHU3HEAEATEeILHOCTH

1 Heab AucuMmuInHbI - GOpMUPOBaHHUE NMPOPECCUOHATBHON KYJIbTYpbl O€30IaCHOCTH, 0] KOTOPOH
[IOHUMAETCs. TOTOBHOCTb M CIIOCOOHOCTH JIMYHOCTH MCIOJIb30BaTh B IPO(ECCHOHAIBHON J1eATEIbHOCTH
MPUOOPETEHHYIO COBOKYIHOCTh 3HAaHWUN, YMEHHIl M HaBBIKOB Jsi oOecrieueHusi 0€30MacHOCTH B cdepe
po(ecCHOHANIbHON JIeATENbHOCTH, XapaKTepa MBILUICHUS W IIEHHOCTHBIX OPHEHTalUUN, MPU KOTOPBIX
BOIIPOCHI 0€30IIaCHOCTH PacCMaTPUBAIOTCS B KAUECTBE MPUOPUTETA.

2 B pe3yJabTaTe 0CBOEHUS JMCHHUIIJIMHBI CTYAEHT 0JI/KeH:

Obaadoams cleayoluMy KOMIETEHIMSIMU U UHAMKAaTopamMu ux poctwxkenus: VK-8.1, VK-8.2, VK-
8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9.

3nams:

- OCHOBHBIE TEXHOC(EpPHbIE ONTACHOCTHU, UX CBOICTBA U XapaKTEPUCTHUKHU;

- XapakTep BO3JEHCTBUS BPEIHBIX U ONMACHBIX (PAKTOPOB Ha YEJIIOBEKA U MPHUPOJHYIO CPEAY, METO/IbI
3alUThl OT HUX MPUMEHUTENIBHO K cdepe cBoell podecCHOHaTbHON AesITENbHOCTH

Ymemo:

- UJIeHTU(UIPOBATh OCHOBHBIE OITACHOCTHU CPe/ibl 0OUTaHUS YEJIOBEKA;

- OLIEHMBATh PUCK UX pEaJu3allid, BbIOMPATh METOJbI 3alUThl OT OMACHOCTEH NMPUMEHHUTENIBHO K
chepe cBoel MPOPECCHOHATHPHOW MACSITEIIBHOCTH U CIOCOOBl oOecmedeHus: KOMMOPTHBIX YCIOBHI
KU3ZHEJESITEIbHOCTH

Braoemy:

- 3aKOHOJIaTEJIbHBIMU M TPaBOBBIMU aKTaMU B oOjacTu 0O€30IaCHOCTH M OXpaHbl OKpYXKarolleu
cpenbl, TpeOoBaHUSAMU K O0€30MaCHOCTH TEXHUYECKHX pErJIaMeHTOB B cdepe mnpodeccnoHasbHOM
NeSITeNIbHOCTH;

- croco0aMu ¥ TEXHOJIOTUSIMU 3alIUThI B UPE3BbIYAMHBIX CUTYALIUSIX;

-MIOHATUHHO-TEPMHUHOJIOTMYECKUM aIllapaToM B 00s1acTu 6€30MacHOCTH;

- HaBbIKaMHM paLMOHAIM3ALUU MPO(PECCHOHAIBHON JAEATEIbHOCTH C LEIbI0 00eCleYeHUs

0€30MMaCHOCTH U 3alllUThl OKPYKAIOIIEN CPEJIbI.

3 KpaTkoe coaep:kaHue JUCHUIINHBI.

1. Benenue B Oe3omnacHoCcTb. OCHOBHBIE MOHATHS M ompeneneHus. be3onacHOCTh U yCTOWUYMBOE
pa3BUTHE.

2. Yenosek u texnocdepa. Ctpykrypa TexHochepsl U €€ OCHOBHBIX KOMIMOHEHTOB. COBpeMEHHOE
cocTtostHMEe TexHOochephbl u TexHochepHoit O6e3omacHocTr. 3. Unentudukanus u Bo3AeHCTBUE HA YEIIOBEKa
BpPEAHBIX M OMACHBIX (akTOpoB cpenpl ooutanus. Kinaccudukanus HeraTUBHBIX (PaKTOPOB Cpeibl OOUTaHUS
4yelloBeKa. XUMHUYECKHEe HeraTUBHbIE (DaKTOpbl (BpeaHbIE BellecTBa). MexXxaHWYecKHe M aKyCTUYECKHE
KojeOaHus, BUOpauus U IIyM. OJEKTPOMAarHUTHbIE W3IydeHHs M nojs. MoHusupyromue usiydeHue.
Onextpuueckuil Tok. OnacHele MexaHndeckue QaxTopsl. IIporeccsl ropeHus U moxapoB3pbIBO-  ONACHbBIE
CBOICTBa BellleCTB U MaTepuanoB. CTaTHYECKOE AIEKTPUUECTBO.

4. 3ammra 4eroBeka M Cpeapl OOMTaHHMS OT BPEAHBIX M OMNACHBIX (DPaKTOPOB IMPUPOIHOTO,
AHTPONOTEHHOI0 U TEXHOT'€HHOTO MPOUCX0kAeHUSA. OCHOBHbIE MPUHIUIIBI 3aLIUTHI. 3alIUTa OT XUMUYECKUX
1 OMOJIOTMUYECKUX HETraTUBHBIX (PAKTOpOB. 3allluTa OT SHEPreTUYECKUX BO3JACHCTBUM U PU3NYECKUX MOJIEH.
ObecrieyeHrie 0€30MacCHOCTU CHUCTEM, paboTalOIIMX IOJ JaBieHHEM. be30macHOCTh H3KCIUlyaTaluu
TpyOOIIPOBOJIOB B XMMMUYECKOH MpPOMBIIUIEHHOCTU. be3onacHas skcrulyaranus KOMIIPECCOpPOB. AHalIU3 U
OLICHHBAHHME TEXHOT€HHBIX U MIPUPOIHBIX PUCKOB.

5. OGecnedyenne KOMGOPTHBIX YCIOBUWM IS JKU3HA W JEATEIBHOCTH dYesoBeka. [lonsTue
KOM(OPTHBIX WM ONTHUMAJIBHBIX ycioBHM. Mukpoknumar nomeuieHuil. OcBellleHue 1 CBETOBas cpenia B
MTOMEILEHUU.

6. Ilcuxodusnonornueckne U ProHOMHUECKHE OCHOBBI Oe30macHOCTH. lIcmxuueckue MpoIecChl,
CBOMCTBAa M COCTOSIHMS, BIMSIOIIME Ha Oe30macHOCTb. Buapl M ycrnoBUsS TpYyIJOBOM J1€ATENbHOCTH.
DProHOMHYECKHE OCHOBBI 0€3011aCHOCTH.

7. UpesBblyaiiHble CUTyallUM U METO/bI 3aIIUTHI B YCIOBUAX UX peanuszauuu. O6mue ceenenus o UC.
[Toxxap u B3pbIB. ABapuM Ha XUMUYECKHM oOHNAcHbIX o0ObekTax. Panuanuonseie aBapuu. IIpuGopst
paguanMOHHON, XMMHYECKOM PAa3BEIKHM W JO3UMETPUYECKOTO KOHTPOJsA. Ype3BplUalHBIE CHUTYallMH
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BOCHHOTO BpPEMEHH. 3allnTa HACEICHUS B UPE3BBIYAHHBIX CUTYalUsX. Y CTOWYMBOCTh (YHKITMOHUPOBAHUS
00BEKTOB YKOHOMHKH B YPE3BBIYAHBIX CUTYAIIHSX.

8. YnpaBneHue 0e30MacHOCThIO KU3HENEATEIbHOCTH. 3aKOHOIaTeIbHbIE U HOPMATHUBHBIE IIPABOBbIE
OCHOBBI ~ yIpPaBICHHUsI OE€30MAaCHOCTHIO IKH3HEICSITECIHHOCTH. OJKOHOMHUYECKHE OCHOBBI  YIPaBICHHS
6e3omnacHocThi0. CTpaxoBaHue pUCKOB. ['ocynapcTBeHHOE yrpaBiieHHe 0€301MacHOCTHIO.

4. O0beM yueOHOMH THCHMILITHHBI

Bun yuebnoit paboTsl B 3ageTHBIX B akan. B actp.
eIMHUIIAX yacax yacax

OO611ast TpPYA0EMKOCTh AUCHUTIIINHBI 4 144 108
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,89 32 24
JlaGopartopabie pabOThI 0,44 16 12
CamocrosiTesbHasi padoTa 1,67 60 45
KoHnTakTHas camocrositenbHas pabota - - -
[ToaroroBka K 1abopaTOpHBIM paboTam 0,56 20 15
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTIOB AUCHUIIIIMHbI 1,11 40 30
Buabl KoHTpOJIA:
JK3aMeH 1,0 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1,0 0,4 0,3
IToaroroBka K sK3amMeHy 35,6 26,7
Buj uTOroBOro KOHTpOJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«/H:keHepHasi 1 KOMIILIOTEPHAas rpaguKa»

1 Heap AuCHUINIMHBI — HAYYUTh CTYJEHTOB crioco0amM OTOOpa)keHUsl MPOCTPAHCTBEHHBIX (OpPM Ha
IJIOCKOCTH, BBINOJHEHUI0 M YTEHUIO 4YEepTeKeW MeToJaMH KOMIIBIOTEpHOW Tpadukd U MpaBWwiIaM U
YCIIOBHOCTSIM, pUMEHsIeMbIM TTpu 3ToM (cTanaaptam ECKJI).

2. B pe3yabTaTe H3yyeHUs1 JUCHUILINHBI 00y4YAKOIIUICH J0JI/KEH:

Obnadams CleyONMMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VYK-2.1; YK-2.6; YK-2.8; YK-2.10

3nams:

— cnocoObl 0TOOpaKeHUsI IPOCTPAHCTBEHHBIX (POPM Ha IJIOCKOCTH;

— IpaBWia U yCIOBHOCTHU IIPU BHIIIOJHEHUH YEpTEkKeEH;

— BHJIbI CHMMETPUHU IT'€OMETPUUECKUX QUTyYD;

— BUJbI U3AETUN U KOHCTPYKTOPCKUX JOKYMEHTOB;

— OCHOBHBbIE BHJbI TIpaduyeckux HHPOPMALMOHHBIX CHUCTEM, 0a30Byl0 TpadUUecKyl0 CHUCTEMY,

HCIO0JIb3YEMYIO B y4eOHOM MpoIiecce.

—  Vmempv: BBINONHATH U YUTATh YEPTEHKU TEXHUUECKUX U3JEIUN C YIETOM JEHCTBYIOUIUX CTaHAAPTOB;
—  BBIMOJIHATH U YATATh CXEMbI TEXHOJOTUYECKUX ITPOLIECCOB;
— HCII0JIb30BaTh CPEICTBA KOMIIBIOTEPHOU I'papuKH JUI U3TOTOBJICHUS YEPTEKEH.
Braoemy:
— cnoco0amu U mpueMamMu U300pakeHus IPeIMETOB Ha IJIOCKOCTH;
— rpaduueckoit cucremoit «Kommacy.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pa3znen 1. OGmue npaBuia BbIoJIHEHUS yepTexeld. [IpaBuia BbioHEHUS U 0(OPMIICHUS YepTexkeit
B cooTBercTBUH ¢ ['OCT. ['eomeTpryeckue mocTpoeHusl.

Paznen 2. IlpoeunpoBanue reomerpuyeckux guryp. Meron npoekuuii. IlpsiMble U KpuBble JIMHUU.
[Tnockocts. ITloBepxnocTtu. I'eomerpuueckue Tema. CummeTtpusi reomeTpuueckux ¢uryp. OmnpenencHue
HaTypaJIbHOM BEIMUYMHBI OTpE3Ka NpsAMOM U miockoi urypsl. [lepeceuenne reomerpuueckux o0pa3os.

Paznen 3. UzoOpaxenus mnpenmeroB mno ['OCT 2.305-2009. U3znenus U KOHCTPYKTOPCKHUE
NOKyMeHThl. M300paxeHusi. AKCOHOMETPHUUECKUE YepTEeXH u3Aenuil. Buabl u3nenuii 1 KOHCTPYKTOPCKUX
nokymeHToB. Cxembl. Pe3p0bl: 00pa3zoBanue, Kiiaccuukaims, n300paxeHrne 1 0003HaUCHUE Ha YEPTEKE.
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Paznen 4. V3o0OpaxxkeHus netaneid M MX COCAMHEHUH. DCKU3bl U TEXHUYECKUE PHUCYHKHU JeTalleH.
Pe3n0oBble u3aenus u coequHeHus. Jlpyrue Bubl pa3beMHbBIX U HEPA3bEMHbBIX COCIMHEHUN JeTanei.

Paznen 5. Yeprexu cOopounbix enunull. IlpaBuia BbimosiHeHUs U odopmiieHUss cOOPOYHOTO
yeprexa. [leTanupoBanue yeprexeil COOpPOUHBIX €ANHULL.

Paznen 6. KommnblorepHas rpaduka. Co3gaHue M pelakTUPOBAHME YepTeXed MeTogamu
koMibtoTepHoi rpaduxu. Co3manue TpexMmepHbIx Mojenei. Co3laHue acCoLMaTUBHBIX dYepTexel Ha
OCHOBE TPEXMEPHOMN MOJIEIH.

4 O0beM yueOHOI M CHUIIHHBI.

Beero CemecTtp
Bun yuebnoit paboTsl ! 2
3E Axan. 3E Axag. 3E Axag.
T, T, T,
OO61ast TpPyA0€MKOCTh UCIUTUTHHBI 7 252 4 144 3 108

KonrakTHas paboTa — ayIuTOpPHBIE 222 30 133 48 0,89 32

3aHATHS:
B TOM 4YucJjie B popMe NpaKkTHYeCKOii 1,44 52 0,72 2 0,72 2
MOJAr0OTOBKH

Jlexkun 0,44 16 0,44 16

[TpakTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32

B TOM 4ucJie B popMe NpaKTUIECKOM
IIOATOTOBKU

CamocrosiTeJibHAs padoTa 4,78 172 2,67 96 2,11 76
KoHTakTHas camocTosiTeNibHas paboTa

1,44 52 0,72 26 0,72 26

N 0,8 0,4 0,4
(3a4eT ¢ OIIEHKOM)
Kypcosast pabora 35,8 35,8
KonTtaktHas caMoCTOATENbHAs pabora 4,78 0.2 2.67 2.11 0.2
(mpueM KypcoBoil paboThl)
[ToaroToBka K KOHTPOJBHBIM paboTam 36 18 18
CamocrosiTeTbHOE H3y9eHUE Pa3JIeioB 99.2 77.6 216
JTMCUIUTUTHHEI
3aver ¢
3auer ¢ OLIEHKOIA,
Buja uTOoroBoro KOHTpOJIA: .
OLIEHKOii KypcoBasi
padora
Beero CemecTtp
Bun yae6noit paboThl 1 2
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 7 189 4 108 3 81

KonrakTHasi paboTa — ayIuTOpPHBIE 222 60 133 36 0,89 24

3aHATHSA:
B TOM 4mncJje B opMe MPAKTHYECKOii 1,44 39 0,72 195 | 0,72 | 19,5
MOJATOTOBKH

Jlexinm 0,44 12 0,44 12

[TpakTueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HClIe B popMe MPaKTUICCKOM 1,44 39 0.72 195 | 0,72 | 195
MTOITOTOBKH

CamocrosiTeJibHas paboTa 4,78 129 2,67 72 2,11 57
KoHTakTHas camocTosiTeNibHas paboTa 0.6 0.3 0.3
(3a4eT C OLIEHKOH) 4,78 ’ 2,67 ’ 2,11 ’
Kypcosast pabora 26,85 26,85
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KonTakTHas camocTosTenpHas paboTa 0.15 0.15
(mpueM KypcoBoil paboThl) ’ ’
[ToaroToBka K KOHTPOJBHBIM paboTam 27 13,5 13,5
CamocrosiTenbHOE H3y9eHUE Pa3IeioB
YACHHE D 74,4 58,2 16,2
JTMCIUTUTHHEI
3aver ¢
3auer ¢ OLIEHKOIA,
Buja uTOoroBoro KOHTpOJIA: .
OLIEHKOii KypcoBasi
padora

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«IIpukaagHass MEXaHUKA)

1. Heap AUCHUIUIMHBI — HAYYUTh CTYJIEHTOB TBOPUECKOMY MOAXOY K BBINOJIHEHUIO HHXEHEPHBIX
pacueToB Ha MPOYHOCTh, JKECTKOCTh U YCTOMUMBOCTh 3JIEMEHTOB KOHCTPYKIUH, JeTajlell U y3JI0B MalllH U
anmaparos.

2. B pe3syabTaTe H3yyeHUs] JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams CIeNyONUMA KOMIIETCHITUSMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

VK-2.1; YK-2.2; VK-2.4; YK-2.7; YK-2.8; YK-2.9; YK-2.10; ITIK-1.1; [1K-1.2; TTK-1.3.

3nams:

— OCHOBHBIE YPaBHEHHS U METO/IbI PEIICHUS 3a/1a4 CONPOTUBIICHUSI MAaTEpUAJIOB U JIeTalel MallllH;
— OCHOBHBIE METOJIbl PacueToB Ha MPOYHOCTb, KECTKOCTh U YCTOWYMBOCTH JIEMEHTOB KOHCTPYKLUN

MalliH U armnaparos;

— OCHOBBI TEOPHH pacyeTa JeTajeil ¥ y3/10B MallliH U alapaToB XUMHUECKON TEXHOJIOTUH;
— KOHCTPYKLUHU, THUINAXU U KpUTEpUH pPabOTOCIOCOOHOCTH JeTaled MalluH, COOPOYHBIX EIUHUIL

(Y3JI0B) U arperaros.

Ymems:

— TPOBOJUTH PACUETHI JIEMEHTOB KOHCTPYKLIIUA HA OCHOBE METOJ0OB COITPOTUBJIEHUSI MAaTEPUAJIOB;
— paccuuThIBaTh U KOHCTPYHPOBATH JETAIM MAILUH IO UCXOJHBIM JaHHBIM;
— TIPOU3BOJUTH PACUETHI 10 OCHOBHBIM KPUTEPUSAM pabOTOCIOCOOHOCTH U KOHCTPYUPOBAHUS JeTalieit

MalllyH;

— BBINOJIHATH M YUTATh TEXHUYECKUE CXEMbl, YEPTEKU U ICKU3BI JETajlel, y3JI0B U arperaTtoB MalllvH,
cOOPOYHBIX UEpTEkKEN U UepTeKHU OOIIEero BUA.

Braoemy:

— HaBBIKAMHM pacueTa CONPOTUBIICHUS MaTepUaIoOB aHATUTUYECKUMHU METOAAMH;
— HaBbIKAMHM BbIOOpa MaTEpHAIOB 10 KPUTEPUSIM [IPOYHOCTH;
— pacueraMu TUIOBBIX J€Tajlell MallIKH, NOJb3YICh cipaBoyHOM uteparypoit u I'OCTamu.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Paznen 1. Onpenenenne peakuuii omop. PacrsikeHue-c:kaTue. AOCOJNIOTHO TBEPIOE TEJO.
DneMeHTbl CTaTUKU. YpaBHEHUs paBHOBecus. CBsA3M U UX peakiud. OCHOBHbIE NOMYIIEHUS W HPUHLUIIBI
COMpOTHBIIEHUsI MaTepuasioB. Meton ceuenuil. Hanpsbkenus, nepopmanuu u nepemenienus. 3akoH ['yka.
JluarpamMmbl pacTsKEHUs AJ1s IUTACTUYHBIX U XPYIIKUX MAaTepHaIOB U UX XapaKTEPUCTUKU.

Paznen 2. Kpyuenue. U3rud. 3axon ['yka mpu casure. BHyTpeHHHE cuiioBble (DaKTOPHI INpHU
Kpy4€HUHU. YCJIOBHE NPOYHOCTH MpH KpydeHHH. ['eomeTpuyeckue XapaKTepUCTHKH IJIOCKUX CEUEHUH.
[TonsiTHe yKcTOrO U MonepedyHoro u3rn6oB. OnpeneneHne HOPMaIbHBIX HANPSKEHUN. Y CI0BHE IPOYHOCTH
nipu u3rude. OnpeaeneHue KacaTelbHbIX HaIpsDKeHU. ParionanbHble GOpMbI CEUEHUI.

Pa3znen 3. CiloxknHoe HanpsizkeHHOe cocTosiHMe. OCHOBBI TEOPUU HANPSDKEHHOTO COCTOSIHUSI U
runore3bl npoyHoctd. IloHsiTue HampspkeHHoro cocrosiHusa. OO6oOuieHHb 3akoH ['yka. Ilonsitue
SKBUBAJIECHTHBIX HANpPSDKEHUNW W KpUTEpUEB MPOYHOCTHU. ['MmoTe3pl mpodyHOCTH. TOHKOCTEHHBIE COCYIbI
XUMHUYECKUX ITPOU3BOJACTB. BriBO ypaBHeHus Jlamnaca. YciioBue npoyHocTH. Pacder ckaTbIX cTepKHEN Ha
ycToWuuBOCTh. [loHSATHE KpUTHUECKOM CHIIbI UM KOX(P@HUIMEeHTa 3amaca Npo4yHOCTH. Pacuer kputHueckoit
cuiibl 1o Dinepy. [Ipenens npumeHuMocty GopMysbl Ditnepa.

Paznen 4. Jeraomm mammd. Krnaccudukanus neraseidl MalluH M annapaToB XUMHYECKUX
pou3BoJIcTB. Pe3nOoBbie coenuHenHus. Pacuer O0ONTOBBIX COENMHEHUH MpPH MONEPEYHBIX U MPOAOJIBHBIX
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Harpy3kax. lllnoHounsle coenuuenus. Pacuer mmoHOK Ha cpe3 u cMmsaTue. Buabl cBapku. Bunbl cBapHBIX
mBOB. Pacdyer Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOUHBIX IMBOB. Bambl W ocu, ux kimaccudukanus u
HazHaueHwe. [logmumnHukyl — ckoibkeHus. Marepuansl  Bkjaaablmie.  [IogMIMOHUKKA — KayeHUA.
[IpuHnUnranIbHOE YCTPOMCTBO U OCHOBHBIC T€OMETpUYECKHE pa3Mepbl. [oCTOMHCTBA, HENOCTATKH |
0o0JlacTH TPUMEHEHUs TOMAIIMITHUKOB KadyeHHsT W CKOJbxkeHus. [lpuBomubie wmydThl. Ha3nauenwue.
Knaccudukanus mydr. 3yduarsie nepegaun. OKpyxkHOE U paauainbHoe ycunus. Pemykropsl. OnpeneneHue
U KJ1accuuKanus.

Paznen S. Pacyer XMMH4YeCKOro anmnapara ¢ MeXaHu4eCKMM NepeMelnBaloIUM yCTPOHCTBOM.
OdopmieHue MOSCHUTENIBHONW 3amuCKU. [IpoeKTHBIE W TPOBEPOUYHBIE PACUETHl THUIOBBIX JJIEMEHTOB B
COOTBETCTBUHU C ACHCTBYIOIIMMHU MeETOAuMKaMmH. YeprTexxk oOmiero Buaa ammapara ¢ BHAAMH, pa3pe3aMH,
CEYCHHUSIMU M BEIHOCHBIMH JJIEMEHTAMHU, JAIOIIUMU ITOJTHOE MPEICTABICHHE 00 €r0 yCTPONCTBE M IPUHITUIIE
paboOTHI. YePTEKU COOPOUHBIX CAUHHUIL U JIeTaeil. UepTerku cOOPOUYHBIX SUHUIL U ACTAJICH.

4 O0beM yueOHOI M CUUIIHHBI.

Beero CemecTtp
Bun yuebnoit paboTsl 3 4
3E Axag. 3E Axag. 3E Axag.
T, T, T,
OO61ast TpyA0€MKOCTh AUCITUTLTHHBI 6 216 4 144 2 72

KonrakrHas padora — ayIuTopHbIe 2,22 80 1,78 64 0,44 16

3aHATHS:
B TOM 4YucJjie B popMe NpaKkTHYeCKOii 1,44 52 1,16 42 0,28 10
MOAr0OTOBKH
Jlexuu 0,89 32 0,89 32
[Tpaxtnueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
B TOM 4Hcje B (PoOpMe MPaKTHIECKOM 1,44 57 0.72 26 0.22 3
10 ITOTOBKH
CamocrosiTeJibHAs padoTa 3,78 136 2,22 80 1,56 56
KonTakTHas camocTosTenpHas padoTa
" 0,4 0,4
(3a4er ¢ O1IeHKOM)
Kypcosoit mpoekt 55,6 55,6
KonTakTHas camocTosTenpHas padoTa 0.4 0.4
(TIpueM KypcoBOTO IPOEKTA) 3,78 ’ 2,22 1,56 ’
Pacuerno-rpaduyeckue paboTbl 18 18
[ToaroToBka K KOHTPOJBHBIM paboTam 18 18
CamocrosiTeThbHOE H3y9eHUE Pa3JIeioB 436 436
JTMCUIUTUTHHEI
B 3aver ¢ KYpCOBOH
U1 HTOTOBOI'0 KOHTPOJIS: .
OIIEHKOii MPOEKT
Beero CemecTtp
Bun yuebnoit paboTsl 3 4
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 6 162 4 108 2 54

KonrakrHas padora — ayIuTopHbIE 2,22 60 1,78 48 0,44 12

3aHATHSA:
B TOM 4mncJje B hopMe MPAKTHYECKOi 1,44 39 1,16 31,5 | 028 75
MOJATOTOBKH

Jlexun 0,89 24 089 24

[Tpaxtuueckue 3ansarus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HClIe B opMe MPaKTUICCKOM 1,44 39 0.72 19.5 | 0.22 6

MTOITOTOBKH

CamocrosiTeJibHas paboTa 3,78 102 2,22 60 1,56 42
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KonTakTHas camocTosiTenbHas pabora 0.3 03
(3a4eT ¢ OICHKOM) ’ ’
KypcoBoit npoekt 41,7 41,7
KonTakTHas camocTosTenpHas padoTa
0,3 0,3
(IpueM KypcoBOTro MpOeKTa) 3,78 2,22 1,56
Pacuerno-rpaduyeckue paboTbl 13,5 13,5
[ToaroToBka K KOHTPOJBHBIM paboTam 13,5 13,5
CaMoCTOATEIbHOE U3YUEHUE Pa3/IEIoB
YHCHHE pasi 32,7 32,7

JTMCUIUTUTHHEI

3auer ¢ KYPCOBO#
Bua uTOoroBoro KOHTpOJIA: .

OLIEHKOii MPOEKT

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpouecchl 1 anMapaTbl XUMHYECKOH TEXHOJIOT I

1 Ileap AMCHMNIJIMHBI - BMECTE C JAUCIUIIMHAMHU OOIICH XMMHUYECKON TEXHOJIOTUH, XUMHUYCCKUMH
IIpOLIECCaMU U PEAKTOpPaMH U JIPYTUMHU, CBSI3aTh OOIIEHAYUYHYIO U OOLIEMH)KEHEPHYIO MOJATOTOBKY XUMHUKOB-
TEXHOJIOTOB, YTO HEOOXOJMMO MpHU NOJArOTOBKE OakajgaBpOB IO JAHHOMY HAIPaBICHHUIO JUIsl HAy4dHO-
HCCIIEIOBATENIbCKON U MPAKTUYECKON pabOThl Ha MPEIIPUSITUSIX.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

OO6naaath ciaenyIUMI YHUBEPCAIbHBIMU KOMIIETEHIIUSAMU U UHIUKATOPAMU UX TOCTHXKEHUS:

VYK-1.1, VK-1.2, VK-1.3, VK-4, VK-2.3; VK-2.10, YK-3.3, YK-8.4, OIIK-2.6, OIIK-2.7, OIIK-2.8,
OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12, TIK-1.2, [1K-1.3, TIK-2.3, [1K-3.2, T1K-4.3.

3nams:

— OCHOBBI TEOPHUHU MEPEHOCA UMIIYJIbCA, TEIIa U MAacCChL;IPUHIUIBI (PU3UYECKOTO MOJEITHUPOBAHUS
IIPOLIECCOB; OCHOBHBIE YPAaBHEHUS ABW)KEHUS JKHJIKOCTEW; OCHOBBI TEOPUHU TEIUIONEPENAYN; OCHOBBI TEOPUU
Maccorepezadyd B CHUCTEMax CO CBOOOJHOM M HENOJBM)KHOW TpaHHLIEH pasziena (a3; TUIIOBbIE MPOLIECCHI
XUMHUYECKON TEXHOJOTHH, COOTBETCTBYIOIINE annapaTbl 1 METOIbI UX pacyeTa;

— METOJBl IOCTPOEHUS OSMIIMPUYECKHX W TEOPETHYECKUX MOJEIEH XMUMHUKO-TEXHOJOTHYECKHUX
IIPOLIECCOB.

Ymemy:

— OIpPENeNATh XapakTep IBM)KEHUS JKMJIKOCTEM M Ta30B; OCHOBHBIE XAapaKTEPHUCTHKH ITPOLIECCOB
TEIUIO- M Maccolepeaud; pacCUMThIBaTh MapaMeTpbl M BbIOMpATh amnmaparypy Ui KOHKPETHOTO
TEXHOJIOTMYECKOTO ITPOLIECCa;

— paccuuThIBaTb OCHOBHBIE XapaKTEPUCTHUKU XHMHKO-TEXHOJIOTHYECKOIO Ipoliecca, BbIOMpATh
PaLMOHAIBHYIO CXEMY.

Braoemy:

— METOJaMM TEXHOJOTMYECKHX pacdyeTOB OTAEIBHBIX Y3JO0B M  JCTAEd XUMHUYECKOIO
000py1I0BaHMUS;

— HaBbIKaMU IPOEKTUPOBAHMSI TUIIOBBIX allapaTOB XMMHYECKON MPOMBIIIIICHHOCTH;

— METOJaMH OTPE/ENICHUS PAllMOHAIBHBIX TEXHOJIOIMUYECKUX PEXKUMOB pabOThl 000Py10BaHUS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Paszpen 1. I'mapoamHaMuyeckye MPOLECCHl M aNNapaTbl XMMHU4YECKON TeXHOJI0ruM. Beenenue B
aucuuminyy. OcHOBHble MOHATHS W onpeneneHus. Ilpeamer aucummiauasl «lIpomeccel M anmmapatsl
XUMHUYecKor TexHosnoruw». Knaccuduxamus nporeccoB. HenpepriBHbIE U EPUOAUYECKUE, CTALIUOHAPHBIE
U HecTalMoHapHble Mpouecchl. OCHOBHBIE 3aKOHOMEPHOCTH IIPOIECCOB M OOIIME NPUHLHUIIBI pacyeTa
anmapaToB XuMHUuYeckol TexHojoruu. JKuakoctu u raspl. Knaccudukanus xuakocrend. MpeanpHas
xuakoctb. KanenbHble u  ymnpyrue >kuakoctd. Cuibl, JeHCTBYIOLIME B JKHJAKOCTU: MAacCOBbIE U
MOBEpXHOCTHbIE. HampspkeHus B KUAKOCTAX M rasax (TaHreHUuadbHble M HOpMalbHbIE). CBoiicTBa
xuakocted. Monens HenpepbiBHOU cpefibl. [loHsTHE Pr3nuecKkoro aneMeHTapHoro oobema.

1.1. OcHoBbl Teopuu nepeHoca. OCHOBbI TEOPUM SBIEHUN MEpPEHOCAa: aHalh3 MEXaHH3MOB,
MOJENUPOBAHUSA U Pa3pabOTKM OOOOIIEHHBIX METOJIOB pacyeTa TIUAPOMEXAaHUYECKHX, TEIIOBBIX U
MaccOOOMEHHBIX MPOIECCOB U amnmnapaTtoB. PEHOMEHOJOIMYECKHE 3aKOHbBI IEpEeHOca UMITYJbCa, Macchl U
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sHeprud. MonekynspHbli M KOHBEKTUBHBIM nepeHoc. OOmme 3aKOHOMEPHOCTH THIPOIUMHAMUKH,
TeIUIonepeiayl U Macconepenadynd. B3auMocBs3b ATHX MPOILECCOB B IMPOMBINIJIEHHON ammaparype. Poib
SBJICHUN TIepeHoca IMpU XUMHMUYECKUX NpeBpalleHusX. MaTepuanbHble U 3HEpPreTudeckue (TErIoBbIE)
OanaHChl; ONpEJENICHHE MAacCOBBIX IIOTOKOB U JHEPreTUYECKUX 3aTpaT. YCJIOBHS paBHOBECHUS U
oIpe/iesieHue HampaBiieHUs: IpoleccoB nepeHoca. OOt BUJ ypaBHEHUI CKOPOCTH MPOLIECCOB; IBUKYIIIHIE
CWJIBI M KHHETHUYECKHUE KOAPPUIUEeHThI. JINMUTHPYIOLINE CTaIuH.

1.2. T'unapocratuka. JuddepeHnuansubie ypaBHEHUsT paBHOBecust Ditepa. [lokosmmasics: KuaKocTh
noa jAeWctBueM cuibl TsokecTH. OCHOBHOE ypaBHEHUE TUApPOCTaTUKH. I[IpakThueckue mpuiioxKeHus
OCHOBHOTO YPaBHEHHUSI TUIPOCTATHKHU.

1.3. I'mapoamHaMuka. bamaHc cuin npu JBUKEHUH BSA3KOM HEC)KMMAEMOW KUAKOCTH. YpaBHEHHE
HEPa3pbIBHOCTH (CIUIOMIHOCTH) MOTOKA. Y paBHeHne HaBbe-CTokca u ero pu3ndeckuii CMbICII.

[Togo6HOe mpeobpazoBanue ypaBHeHus Hapbe-Crokca. be3pasmepHbie nepemMeHHbIE - KpPUTEPHU
ruipoarHamudeckoro nojpoous (Ditnepa, Pelinonbaca, @pyna, roMOXpOHHOCTH), UX (U3UYECKUN CMBICI,
napaMmerpuueckue kputepuu. KpurepuaabHOe ypaBHEHHE [BMXKEHHUS BSI3KOM JKUAKOCTU. YpaBHEHHE
IBUOKEHUS Dilniepa. DHepreTHueckuil 0agaHc CTAlMOHAPHOIO JBMXKEHUS UJI€ANbHON KUIKOCTH. Y paBHEHUE
bepnymnu ans uaeanbHoi U peanbHOM KUAKOCTH. Ero npakruyeckue npuiiokeHus (MCTeUeHue KUAKOCTEH,
Tpyoka Iluto-Ilpanarns). [lpuHuMnbl U3MEpeHUss CKOPOCTEH U PACXOJOB JKUIKOCTH JIPOCCEIbHBIMHU
npubopaMu U MHEBMOMETpHUUECKUMHU TpyOkamu. OnpesiesieHne pacxo10B MPU UCTEUEHUU JKUJKOCTEN uepes
OTBEpCTUSl WIM Hacaiku. [MIpoaMHAMHUYECKHE PEKHUMbl JBM)KCHMSI JKUIKOCTEH: JIaMUHApHBIA U
TypOyneHTHbIl. Yucno PeliHonbaca W €ro KpUTHYECKHE 3HAUYCHHUA. MexXaHHW3Mbl JIAMUHApHOTO U
TypOyneHTHoro TeueHuil. [lonsitue TypOynentnoctu. llpencrapnenus o ruipoAMHAMUYECKOM ITOTPaHUYHOM
clloe MpU TEYeHMHM NOo TpydaM M KaHajnaM U npu oOrekanuu Tes. Pacuer nuamerpa TpyOONpoOBOJIOB U
anmnapaToB; BBIOOpP CKOPOCTEHl MOTOKOB M ONTHUMAIBHOIO JuameTpa TpyOompoBonaoB. Pacrmpenenenue
CKOPOCTEH 1O paanycy TpyObl OCTOSHHOTO CEYEHMSI IIPU JJAMUHAPHOM CTallMOHAPHOM TEYEHUU. TeueHue B
TpyOax M kaHanmax. Omnpeneisiolmvil MmonepeyHbld pa3Mep MOTOKAa B KaHallaX IPOU3BOJBHOW (OPMBIL:
TUIPABIMYECKUNA PpajuyC, HSKBHUBAJEHTHBIA Juamerp. [wuiapaBiuyeckoe CONPOTHUBIEHUE IPU TEUEHHUH
KUIKocTed W ra3oB. Pacuer moteppr Ha Tpenme (ypaBHeHue Jlapcu-Beiicbaxa) m Ha MecTHBIE
conpotuBiieHUs. COOTHOLIEHUSI U HOMOTPaMMBbI Ui pacyeTa KodpuiueHTa TpeHus. 3aBUCUMOCTU MEXIY
pacxoJioM U ImepemnagoM JaBieHus. Pacuer Hamopa Ans HepeMenieHUs JKMJKOCTEH uepe3 CHCTEMY
TpyOOIIPOBOJIOB U AIIapaToB.

1.4. Ilepememenue xuakocted. [lepemernenue XUAKOCTEH C MOMOINBIO MAIIWH, MOBBIMIAOIINX
nasienue. O0beMHbIe (MOPIIHEBbIE, POTALIMOHHBIE U Ap.) U TMHAMUYECKHE (LIEHTPOOEeKHbIE, OCEBBIE U JP.)
Hacocbl. OCHOBHBIE TapaMeTpbl pabOThl I'MAPABIMYECKUX MAIIUH: IPOU3BOAUTEIBHOCTD, HATIOP, MOLIHOCTb,
KIIJI. Pacuer Hamopa u moTpebisieMoi MOITHOCTH; MOA00p ABHUTaTeNs K Hacocy. OnpeneneHune J0myCcTUMON
BBICOTHI BCAaChIBaHMS. SIBJIeHHE KaBUTAIMU U €ro npeaoTpamenue. OcoOeHHOCTH pabOThI, CONTOCTABICHUE
1 00JIaCTH TIPUMEHEHHUSI OCHOBHBIX THUIIOB HACOCOB - LIEHTPOOEKHBIX, MOPIIHEBBIX (ILUTYHXKEPHBIX) U JIp.
Cas13p Hamopa, mortHocTH ¥ KIIJ[ ¢ mpou3BoauTETbHOCTRIO (XapakKTEPUCTHUKNA HacocoB). PaboTa HacocoB Ha
CEeTh U UX BBIOOP; PETYIUPOBAHUE TPOU3BOIUTENHLHOCTH.

Paspnen 2. TenioBbie npoueccsl M annaparbl XUMHUYECKOH TEXHOJIOTHH.

2.1. OcHoOBHbIE MOHATUS U _ompeneneHuss B Ttemionepenade. OCHOBHbIE TEIUIOBbIE IPOLECCHl B
XMUMHUYECKON TEXHOJIOTUU: HAarPEBAHUE U OXJIAXKI€HNE, KOHIEHCAUs TapOB U UCIIapEHHUE KUAKOCTEH.

CranuoHapHblii ¥ HECTAllMOHAPHBIN TMEpeHOC TeIIoThl. TemmepaTypHOe TMoJje, TpaJueHT
TEMIIepaTypbl W TEIUIOBOM MOTOK; TeIulonepesaya M TeIIooTAaya. [emmepaTypornpoBOJHOCTh —
TEIJIONHEPIIMOHHBIE CBOMCTBA CPE/Ibl.

2.2. Ilepenoc sHepruu B Gopme TemnoThl. TennoBoil 6aaHc Kak YaCcTHBINM Cllydail SHEpPreTUH4ecKoro
OanaHca. OmpezaeneHue TEIUIOBOM Harpy3ku ammnapata HOpU HU3MEHEHMM U 0e3 HM3MEHEHMsI arperaTHoOro
cocrosiHus. Pacxon TtemnoHocureneit. [uddepenunansHoe ypaBHeHHE IepeHOca 3HEpruu B (opme
TerioTel, ypaBHeHue ®dypre-Kupxroda u rtemnonpoBoaHocTd. CTallMOHApHBIN MEPEHOC TEIJIOTHI uYepe3
IUIOCKHE W IWIMHJpUYecKue cTeHku. CouyeTaHue MEeXaHHW3MOB IEepeHOca TEIUIOThI (TEIIONPOBOAHOCTH,
KOHBEKIMM, u3ydyeHus). KOHBEKTHBHBIM IepeHOC TeIIoThl. be3pasMepHble NEpEeMEHHblE — uucia
Hyccensta, Ilekne, [panarns, ['pacroda, @ypre. PacueT korhHULMEHTOB TEIIOOTAAYN MIPU BEIHYXJICHHON
U €CTEeCTBEHHOM KOHBEKUHMHU. TermmooOMeH Mpu U3MEHEHUU arperatHoro coctosHus. KonaeHcauus mapos.
®opmyna Hyccenbra. TerooOMen npu kuneHuu. PaguanTHblil TemionepeHoc. B3aumHoe uznydenue Ted.
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PanraHTHO-KOHBEKTUBHBIN NEPEHOC TEIUIOTHI. PacyeT moteph TEIUIOTHI anmnapaTaMy B OKPYKAIOIIYIO Cpeny
1 Teru10BoH n3osuu. OCHOBHOE ypaBHEHUE TEIIONEpeayu.

2.3._Tensonepenaya B IOBEPXHOCTHBIX TemiooOMeHHUKax. Temonepesaya B HOBEPXHOCTHBIX
TEIUIOOOMEHHUKaX.  AJJUTUBHOCTh  TEPMHUYECKUX  compoTuBieHui. CpeaHss  IBWXKyLIas cuja
terionepenaun. OrmnpeneneHue cpeAHeld IBUKYIIEH CHIbl B anmapaTax pasiMYHBIX KOHCTPYKIUH.
B3aumHoe HampaBieHue ABM)KEHMs TerioHocutesneil. Pacuer moBepxHOCTH TemiooOMeHHUKOB. CriocoObl
M0/IBOJIa U OTBO/JIA TEIJIOTHI B XMMHUECKOH TexHonoruu. TpeboBaHusl, IpeabsBiIsieMble K TEIIOHOCUTESIM.
O6orpeB BOJSHBIM IAPOM, BBICOKOTEMIIEPATYPHBIMU OPIaHUYECKUMHU TEIJIOHOCUTENISIMU, TOMOYHBIMU
razamu. CrnocoObl 3nekTpooborpeBa. OTBOJA TEIJIOTHI BOJOM, BO3AYXOM U HU3KOTEMIEPATYPHBIMU
TEIUIOHOCUTENsAMU. TernooOMeHHble amnmapaThl; X kinaccudukanus. OCHOBHbIE THUIIBI NOBEPXHOCTHBIX
TEII000OMEHHUKOB (TpyOuaTthble, IUIACTUHYAThIE, anmaparhl ¢ MEPEeMEIINBAIOIIMMU YCTpOCcTBAaMU U T.1.)
CMecuTenbHble TEMJIOOOMEHHMKHU: TPAaJUpHHU, KOHAEHCATOpPHl CMelleHHus. BpiOop onTuManbHBIX
KOHCTPYKUMH W  YCIOBUH OKCIUTyaTallUM TEIJI0OOMEHHbIX ammapaToB. (OCHOBHBIE TEHICHIIMH
COBEPLICHCTBOBAHUS TEIJIOOOMEHHBIX alapaToB.

Pazgen 3. Ilpoumeccbl M ammaparbl pasjejieHuss TOMOIeHHBIX CcHCTeM (OCHOBHbBbIE
Macco00OMeHHBbIe MPOLECCHI).

3.1.__OcHoBHblEe TOHATUS W _ompeneneHus B Macconepenaude. Kiaccudukauus nporeccos
MaccoobmeHa. OCHOBHbIE MOHATHUS U onpeneneHus. [Ipoueccel co cB0OOAHON U PUKCUPOBAHHON I'paHULEH
pasnena ¢a3 u ¢ pazaenstomen gasbl neperopokoi (Mmemopanoii). Hocutenu u pacpenensieMbie BEECTBA.
CrocoObl  BeIpakeHust coctaBa (a3. DUBUKO-XUMHYECKHE OCHOBBI MAacCOOOMEHHBIX IPOIIECCOB.
PaBHOBeCHBIE yCIOBHS U OIPEEIICHNE HANIpaBJIeHUs IiepeHoca BeulecTBa u3 ¢asbl B pazy. Koadduumentsr
pacnpenenenus. Ilonstue o wmaccomepenadye u Maccootgade. KoHIEHTpallMOHHOE TOJie, TPAaTUCHT
KOHIICHTPAIUH, OO U YAEIbHBIA MOTOK Macchl. MomnekymsipHas nuddy3us B KUIKOCTAX, razax (mapax)
U TBEPJBIX TENaX.

3.2. MexaHu3Mbl IEPEHOCAa MACCHl. YPaBHEHHWE HEPA3PBIBHOCTU JUISl JBYXKOMIIOHEHTHOW CUCTEMBI.
JuddepeHunanbHoe ypaBHEHHE KOHBEKTHUBHOTO IMEpPEHOCa Macchl B OMHapHbIX cpeaax. Auddy3rnoHHbII
MOTPAaHUYHBIN CJI0M; MpoQMIM KOHUEHTpauuid U ckopocTed B moTokaX. KoapduuueHTsl MaccooTaayu.
OcHOBHBIE MOJIENIbHBIE NPEJACTABICHUS O MEXaHU3ME MaccoOoTHaud. MojAenupoBaHHE KOHBEKTHBHOTO
Maccoobmena. Yucna Hyccenbra, Ilexne, [Ipanarns, @ypbe u np., ux uU3MYECKUN CMBICI, aHAJIOTUU C
TEIUIOBBIM TOJI00MEM MPUMEHUTENIBHO K ra3aM M JKUAKOCTsIM. Pacdyer ko3(p¢uIMeHTOB MaccooTAayd B
anmaparax pasJMYHBIX TUIIOB IO ypaBHEHUSIM cC Oe3pa3MepHbIMU IIepeMeHHbIMU. Maccomnepenaya.
OcHoBHOe ypaBHeHue Maccomnepenayd. CoOoTHOLIEHHE MeEXIy Kod(p(uUIUMEeHTaMu Maccolepefadyd u
MaccooTJauu, aJJAUTUBHOCTh AUPPY3MOHHBIX compoTuBiIeHUd. MHTeHCcuuKanusa Macconepenaud myTem
BO3JICHCTBUS Ha JIUMUTUPYIOLIYIO CTaauto. BinsHue ycnoBuil (TemMnepaTypbl, JaBJlIeHUs, KOHLIEHTPALUi) Ha
HaIpaBJIeHHE MaccolliepeHoca Ha mpuMepax adcopOLnK; MPUHITUIIBI BBIOOpa aOCOPOEHTOB.

3.3. ®a3oBoe paBHOBecHE. MaTepHalibHbIN OajlaHC HENPEPHIBHOTO YCTAHOBUBILErOCs Ipolecca Mpu
Pa3IMYHbIX CIOCO0aX BhIPAXKEHUS COCTABOB (ha3 M MX PacxoJiOB; ypaBHeHUs padouux auHuil. [Ipenenbuoie
KOHLIEHTpALMK paclpesesieMoro KOMIOHEHTa B OTAAIONIEH M M3BJIEKawolend ¢a3ax uis NPOTUBOTOYHBIX
npoueccoB. MakcuMallbHO BO3MOKHAsi CTENEHb HM3BJICUYECHUS, MUHUMAJbHBIA M ONTUMAaJbHBIA PACXOJIBI
W3BJIEKAIOINICH (a3bl.

3.4. Meroapl pacuéra pa3MepoB MaccOOOMEHHBIX KOJOHHBIX anmaparoB. Pacuer momepeyHOro
cedyeHus (AMaMeTpa) KOJIOHHBI; TNPENENIbHO JONMYyCTUMAas U HKOHOMUYECKH OINTHMajbHas CKOPOCTU
crutomHoM ¢a3bl. PanioHanbHbIM BBIOOp B3aMMHOTO HalpaBieHUs ABUKEHUS (a3 ¥ OpraHu3aliy MOTOKOB B
MaccooOMeHHBIX ammaparax. PacueT MaccoOOMEHHBIX IMPOIIECCOB M allapaToB i CUCTEM C OJHUM
pacnpezensieMbiM KOMIIOHEHTOM. OCHOBBI pacyeTa BHICOTHI MAaCCOOOMEHHBIX amMapaToB C HEMPEPHIBHBIM U
CTYNEHYaThIM KOHTAaKTOM (¢a3. /IBa OCHOBHBIX METOJIa pacyeTa: Ha OCHOBE KO3 (UIIMEHTOB Macconepeaauu
1 Ha OCHOBE IOHSTHUSl TEOPETUUECKOU CTyleHu pazneneHus. [loHsATHe yncia eAUHULl IEPEHOCa U BBICOTHI
enuHulbl nepeHoca. daxrtop Mmaccomnepenaun. CpenHsis IBUXKYyIIas cuia maccomnepenauu. Biushue
IIPOJIOJILHOTO TEPEMELIMBAaHUS Ha CPENHIOI JABIXKYILYIO cuily Maccomepenauu. Ilpomenypa pacuera,
OCHOBaHHasi Ha 00bEeMHBIX Ko3(dduumentax macconepenaud. I'paduyeckuii ¥ aHANUTUYECKUH METOJIbI
pacuera. Pacuer BbICOTHI MacCOOOMEHHBIX ammapaToB CO CTYNEHYAThIM KOHTAKTOM (¢a3. D¢p(eKTHBHOCTh
cryneHd 1o Mbpdpdpu. CBs3p umcna enuHun neperHoca u JjokaiapHoro KIIJ[ crymenun mo Mbppdpu.
UYucneHHbI pacuyeT «OT CTYHNEHU K CTYNEHW» M ero rpapuyeckas MHTEPIpETalus C HCIOJb30BAHUEM
CKUHETUYECKON TUHUM». YueT cTpyKTypbl moTokoB U KIIJI Tapenku. OcoOeHHOCTH pacdeTa Tapeab4aThix
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KOJIOHH Ha OCHOBE IMOHSTHUSl TEOPETHUECKON Tapeiku. Ynciao NeiCTBUTENbHBIX U TEOPETUUYECKUX TapesioK.
OddexTuBHOCTH Tapenku. PannoHanbHbIM BIOOp B3aMMHOIO HampaBieHUs ABWKEHUs (a3 U opraHu3aliuu
MIOTOKOB B MacCOOOMEHHBIX ammapaTax.

3.5. AGcopOius. O6mue TPUHIUIBI YCTPOMCTBA U KiIacCHU(UKAIIUS amapaToB JIJIsi MaCCOOOMEHHBIX
IIpoLIecCOB B cucTemax "ras(rmap)-kuakocts". OcoO0eHHOCTH KOHCTPYKIMM abcopOepoB. OCHOBHBIE TUIIBI U
obyacti TpuMeHeHus a0copOepoB: HACAOUYHBIE M TapelbyaThle KOJOHHBI, ammapaThl CO CIUIOUIHBIM H
CEeKIIMOHUPOBAHHBIM 0apOOTaKHBIM CJIOEM, ammnaparbl ¢ JUCHEprupoBaHueM KHUAKOCTU. Cxembl
abcopOLMOHHO-IECOPOLIMOHHBIX YCTAHOBOK C BBIJCJIECHUEM M3BJICUEHHOTO KOMIIOHEHTa W pereHepanuei
abcopOeHTa (necopOuMel mpy MOBBIIMIEHHON TeMIeparype, MOHM)KEHUEM JIaBJIEHUs, OTAYBKONH HHEPTHBIM
HOCHUTETIEM).

3.6. ductumnauus. Pektudukanus. Pa3znenenue JUCTWUISAIMEH >KUIKAX TOMOTEHHBIX cMecell U
CKIDKEHHBIX Ta30B; O0JIACTM NPUMEHEHUS M OCOOEHHOCTHM NPOBEACHMSI IPOLIECCOB MpU PA3IUYHOM
naBiicHUW. [lapoXMAKOCTHOE paBHOBECHE [UIi CUCTEM C TMIOJHOW MW OrPaHUYEHHOW B3aMMHOMU
pacTBOPUMOCTBIO M €ro BIMSHME Ha BO3MOXKHOCTH pa3lelieHUS KOMIIOHEHTOB JUCTUIUIALUOHHBIMHU
MeroaaMu. PacueTr paBHOBecus Ui HaealbHbIX OMHAapHBIX cMecell. [Ipocras u (pakiuoHHAs EpEeroHka;
neperonka ¢ nedaermaiueii. MarepuanbHbIil 0anaHC, pacyeT BBIXOJA MPOJIYKTAa M €r0 CPETHEro cocTaBa
IpU MeperoHke OuHapHbIX cMeced. Cxembl ycTaHOBOK. TemsoBble OamaHChl W pacyeT pacxooB
TEIUIOHOCHUTENEeN Al 3THX mpoueccoB. Pexkrtudukanus. PU3NKO-XUMUYECKHE OCHOBBI U OCOOEHHOCTH
yCIIOBUH IpoBeeHUs mpolrieccoB. CXeMbl YCTaHOBOK JJIsSi HENIPEPHIBHOW U NEPUOAMYECKON PEeKTUPUKAIIII
OuHapHbIX cMeceid. OcoOEHHOCTH yCTpONCTBA anmnapaToB (HAacaZOYHBIX U TapeabdyaTbiX KOJOHH) U BbIOOpA
PEXKUMOB MX pabOThl IpHU peKTHUPUKAuU (10 cpaBHEHUIO ¢ abcopOuueit). OcoOeHHOCTH yCTpoMcTBa U
BapUaHThl pabOTHI UcTapuTened u aeduermaTopoB. MoenupoBaHyue U pacyeT MpoLECCOB U annapaTroB MpU
HEeNpephIBHONW peKTU(UKaUKU OMHAPHBIX cucTeM. OCHOBBI YHCIEHHOIO U IpadoaHalIuTHYECKOrO0 METO/IOB.
Marepuanbubiii 6ananc. Paboune nunun. OnpezaeneHre MUHUMAaJIbHOTO U pabodero (perMoBOro umucia.
TemnnoBoit 6anaHc U pacueT pacxoJ0B TeIUIOHOCUTENeH. [I[pUHITUIIBI TEXHUKO-9KOHOMUYECKOW ONTUMHU3AINHT
pu pacuere pabouero (IerMOBOrO YHCIA, pa3MEpPOB almaparypbl M SHepreTudeckux 3arpar. OCHOBBI
pacuera TapenbuaThiX U HAaCaIOUYHbIX PEKTU(PUKALNOHHBIX KOJIOHH.

Paznen 4. Ilpomecchl u anmaparbl pa3sjieleHHsI TeTepPOoreHHbIX cucreM (OCHOBHbIE
rUJpoMexaHnyecKue mpouecco).

4.1. Paznenenue reTeporeHHbIx cucteM. OCHOBHBIE MOHATHS B MeToAbl. Knaccubukamus sXxuaKux u
ra3oBbIX T€TEPOrCHHBIX CHUCTEM: CYCIEH3UHU, 3MYJIbCHM, IEHBI, MbUIM, TyMaHbl. MarepuaibHblil OanaHc
IIPOLIECCOB pa3/ieieHHs reTeporeHHbIX cucteM. OueHka 3(PpeKTUBHOCTH U BbIOOP ONTHUMAJIbHBIX IIPOLIECCOB
Y anmnaparoB /IS pa3/ieieHHs TeTepOreHHbIX cMecei.

4.2. OcHOBBI Teopuu ocaxjeHus. Pa3znieneHue >KUIKUX M Ta30BbIX CUCTEM B I0JIE CHUJ TSHKECTH.
Pacuer ckopocTeil cBOOOHOTO U CTECHEHHOI'O OCaXKJIEHUSI TBEPAbIX YaCTUIl IApOOOPa3HOM U OTIMYHBIX OT
Hee (opM B nosie cuibl TskecTH. [Ipoliecchl oTcTauBaHus U YCTPONCTBO allapaToB pa3/ieieHus CyCIIeH3uH,
SMYJIbCHM U mbLIeH. PacdyeT mOBEpXHOCTH OCaXACHUS U MPOU3BOIUTEIBHOCTH OTCTOMHUKOB. Y CTPOMCTBO U
NecTBUE LIMKJIOHOB (IIPOCTHIX M OaTapelHbIX), THIPOLUKIOHOB.

4.3. TeyeHue >KUIKOCTU Yepe3 HEMOJBUKHBIE 3EPHUCTBIE U ICEBIO0KIKEHHBIE CIOU. 3HAYEHUE
TUIPOJIMHAMUKU 3€PHUCTBIX CIIOEB B Ipoleccax (puiabTpoBaHUs, TEIUIO- U MAacCOOOMEHA, Te€TepOreHHOro
katanu3a U JAp. OCHOBHbIE XapaKTEPUCTHUKU JTUX CIJIOEB: JUCIEPCHOCTb, YJENIbHAs IOBEPXHOCTD,
MIOPO3HOCTb, JKBUBAJICHTHBIN JUaMeTp KaHajioB. PacyeT TruJpaBIMdYecKOro COMPOTUBICHUS CIIOS.
['unpaBnnyueckoe CONMpPOTUBIECHUE CIOEB HACAOK MPOMBIIUIEHHBIX MACCO- U TEIJIOOOMEHHBIX annapaTos.

Pexxumbl TeueHUs MOTOKOB B HACAJOUYHBIX KOJOHHAaxX. ['mapaBiIMdeckoe CONpPOTUBIICHUE, SBIICHUS
MO/IBUCAHUs, 3aXJeObIBaHUSI U MHBEpCHM (a3, U pacdyeT COOTBETCTBYIOIIMX CKOopocTed. I'mapoauHamuka
MICEBJIOOXKIDKEHHBIX  (Kumsmmx) cioeB. OOnacTb  NpuUMEHEHUsi  IceBAOOXKMWKeHUs. OCHOBHbIE
XapaKTEPUCTUKHU TICEBIOOKM)KEHHOTO cocTosiHUs. ['mapaBinyeckoe comportuBieHue. Pacuer ckopocteit
NICEBJIOOKIDKEHUST U CBOOOJHOIO BHUTAHMS, BBICOTHI IICEBAOOXKIWKEHHOro cinos. OnHopoaHoe U
HEOJHOPOJHOE TCEBIO0KIKEeHHE. OCOOCHHOCTH TCEBAOOKWKEHHUS MOJUIUCIEPCHBIX cioeB. [IHeBMO- U
TUAPOTPAHCIIOPT 3EPHUCTHIX TBEPIbIX MaTEPUAJIOB.

4.4. OunpTpoBaHUE CYCHEH3UN M OYUCTKA Ta3oB OT mbuliei. Crienuduka MOBEACHUS OCAKOB Kak
3€pHUCTBIX CJIOEB: CXKUMAaEeMble M HEC)KMMaeMble ocaki. Buapl GpuiabTpoBanbHbIX Eeperopoiok. GakTopsl,
BIIUSIOIIME HAa CKOPOCTh (uiabTpoBaHus. PUIBTPOBAHME NpPU MOCTOSHHOW CKOPOCTH (DUIBTPOBAHMUS.
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DKCIepUMEHTAIbHOE OTpE/IeNIEHne KOHCTAaHT ypaBHeHUs (puiubTpoBaHus. Knaccudukanus u ycTpoHCTBO
OCHOBHBIX THUIIOB HETIPEPHIBHO U NEPUOAMUECKU PAOOTAIOIIUX (PHIBTPOB U (PUIBTPYIOIIMX LEHTPUYT.
4. O0beM yueOHOM THCUMIINHBI.

Beero Cemectp
Bua yyeOHo# padoThbl > 6
3E Axkan. 3E Akajg 3E Akajg

Y. . 4. . 4.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 12 432 6 216 6 216
KonrakTHas padora - ay1MTOpHbIE 4,5 160 1.8 64 2,7 96
3aHATHUS
Jlexuu 1,8 64 0.9 32 0.9 32
Jlaboparopusie padboTs! (JIP) 0,9 32 - - 0,9 32
[TpakTueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTeJibHAas paboTa 5,5 200 3,2 116 2,3 84

CaMOCTOSTEIbHOE U3yUYCHUE PA3JICIIOB 5.5 200 32 116 23 %4

JTUCIUTLIAHBI
Buabl KoHTpOJIA:
IK3aMeH 2,0 72 1,0 36 1,0 36
KonTtakTHas paboTa - mpoMexyTodHas 0.8 0.01 0.4 0.01 0.4
aTTecTalus 2,0
[ToaroroBka K sK3amMeHy 71,2 0,99 35,6 0,99 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Beero CemecTp
Bun yueOHo# padoThl > 6
3E Actp. 3E Actp. 3E Actp.

q, q, q,
OO61ast TpyA0€MKOCTh AUCITUTLTHHBI 12 324 6 162 6 162
KonrakTHasi padora - ay1MTOpHbIE 4,5 120 1.8 48 2,7 7
3aHATHUS
Jlexkun 1,8 48 0,9 24 0,9 24
Jlaboparopusie pabotsi (JIP) 0,9 24 - - 0,9 24
[TpaxTnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHAs padoTa 5,5 150 3,2 87 2,3 63

CaMOCTOSTEIbHOE U3yICHHUE PA3JICIIOB 5.5 150 32 %7 23 63

JACHHUILIMHEI

Buabl KOHTpOJIA:

JK3aMeH 2,0 54 1,0 27 1,0 27
KoHnrtakTHasg paboTta - IpoMeKyTOYHAas

P POMENYT 0,6 | 0,01 | 03 | 001 | 03

aTTecTalus 2,0

ITonroroBka K sK3amMeHy 53,4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«O0maga xuMuyecKkass TeXHOJIOrus»

1 Heas aucuunmiauHbl — QOpMHUpOBAHWME  3HAHMK B O0JacTHM  peaju3alui  XHUMHUKO-

TEXHOJIOTUYECKUX IPOIIECCOB C YYETOM (PU3UKO-XUMUYECKUX OCOOEHHOCTEH NPOTEKAIOUINX peaKlui,
BbIOOpa ONTHMAJbHBIX YCIOBUH pealu3yeMblX IpOLEcCOB, BbIOOpa 3 EKTUBHBIX PEAKTOPOB,
NpHOOpPETEHUsI HAaBBIKOB B COCTAaBJICHWM MATE€PHAJBHBIX M TEIUIOBBIX OallaHCOB, B pacuere MpOLECCOB U
pPEAKTOPOB HAa OCHOBE MaTEMaTHYECKOIO0 MOJIEIMPOBAHMS, IOJIY4EHHUs 3HAHUNH B 0OnacTu pa3paboTKu
sHeprocOeperarommx XUMUKO-TexHonoruueckux cucrteM (XTC), 0e30TXOAHBIX U MaJOOTXOJHBIX
TEXHOJIOTUH Ha MPUMEPE COBPEMEHHBIX TPOU3BO/ICTB.
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2 B pesyabrare u3y4eHHs AUCHUILIMHbI 00YYAIOLIUICH 10JIKEH

Obnadams CIeyONUMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

3nams:

— OCHOBBI TEOPHH XUMHUUYECKHUX MTPOIIECCOB M PEAKTOPOB;

— METOJIOJIOTUIO MCCIICIOBAHUS B3aUMOJCHCTBUS XMMHUYECKUX MPEBPAIICHUA U SBJICHUM MEepeHoca
Ha BCEX MaCUITaOHbIX YPOBHSIX;

— METOJAMKY BBIOOpa peakTopa M pacuéra mpoiecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE TTPOIIECCH U PEAKTOPHI XUMHUUECKOW M OMOTEXHOJIOTHH;

— OCHOBHBIE TIPUHITUIIBI OPTaHU3AIMH XUMHAYECKOTO TTPOU3BOJICTBA, €TO UEPAPXUUYECKYIO CTPYKTYPY,
METO/IbI OIIEHKH 3(PPEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIE XUMUYECKHUE MMPOU3BOICTBA.

Ymemo:

— paccuuTaTh OCHOBHBIE XapAaKTEPUCTUKH XUMHUECKOTO TPOIIECCa;

— BBIOPATh pAIMOHATBHYIO CXEMY IIPOU3BOJICTBA 33JAaHHOTO MPOIYKTA;

— OIICHUTH TEXHOJOTUYECKYIO A(D(PEKTUBHOCTH MPOU3BOICTBA;

— BbIOpaTh 3((HEKTUBHBIN TUI PEAKTOPA;

— MMPOBECTH PACUET TEXHOJOTHYECKHUX MMAPAMETPOB IS 3aIaHHOTO MTPOLECCa;

— OTIPENIeUTh TTapaMeTPhl HAWTYUIIIeH OpraHu3alyy MpoIecca B XUMHUIECKOM PEaKTOpe.

Braoemy:

— MeToJJaMH aHalin3a 3p(EKTUBHOCTH pabOThl XUMHUYECKUX IPOU3BO/JICTB;

— METOJIaMH pacyeTa U aHaJIn3a MPOIECCOB B XUMUYECKUX PEAKTOPaX, ONPEICTCHUS
TEXHOJOTMYECKUX ITOKa3aTeleH;

— METOJaMH BBIOOPA XUMHUUECKHX PEaKTOPOB.

3 Kparkoe coaepxxanue TUCUMIIIIMHBI:

Paznen 1. Xumudeckasi TEXHOJIOTHSI M XUMHYECKOE TPOU3BOICTBO.

1.1. OcHoBHbIE ompee/ieHUsT M MOJ0KeHHA. XUMHYeCKass TeXHOJOTUsA. OOBEKT XUMUYECKOUH
TEXHOJOTMU. MeXOTpaciieBOl XapakTep XMMHYECKON TEXHOJIOTMU. Pa3BUTHE XMMHUUYECKUX MPOU3BOIACTB U
XUMUYECKONW TEXHOJIOTHMH. MeCTO XMMHYECKON TEXHOJOTMH B TMPOMBIIUICHHOW cdepe H METOJ0B
XUMUYECKOW TEXHOJIOTUHM B HEXMMHYECKUX OTPACIAX MPOMBINUICHHOCTH. CHCTEMHBIM aHAJIU3 CIIOKHBIX
CXeM U B3aUMOJICUCTBUI DJJIEMEHTOB CXEMbl — TOHATHE M CcoAepKaHue wmerona. Pu3myeckoe u
MaTeMaTHYeCKOE MOJICTTUPOBAaHUE, ONPENCICHUE W OCHOBHBIE IOHSATHSA, WX MECTO B HWHXCHEPHO-
XUMUYECKUX MCCICNOBAHUAX W pa3paboTkax. MecTo M 3HAYe€HHWE HATYpHOTO W BBIYMCIUTEIHLHOTO
skcriepuMenTa. CoepKaHue U 3aa4i y9eOHOTO Kypca.

1.2. XumMuveckoe MPOU3BOACTBO. [TonsTre 0 XUMHUYECKOM MPOU3BOJCTBE.
MHOTOpYHKIIMOHATBPHOCTh XUMHUYECKOTO TPOM3BOACTBA. OO0IIas CTPyKTypa XUMHYECKOTO MPOU3BOJICTBA.
OcHOBHBIE TOACUCTEMBI XHMHYECKOTO TPOU3BOACTBA. (OCHOBHBIC TEXHOJIOTHYECKHE KOMIIOHEHTHI
XUMHUYECKOTO MPOU3BOJICTRA.

KadecTBeHHBIE ¥ KOJMYECTBEHHBIE TIOKA3aTeIM XMMHYECKOTO IPOM3BOJICTBA: TEXHOJOTHYECKUE,
SKOHOMUYECKHE, IKCIUTyaTal[HOHHBIC, COITUATBHBIC.

1.3. CoipbeBble pecypchbl, BoJa M JHeprusi B XMMHU4YecKOM mnpousBoacTtBe. Kiaccudukamms
CBIPBEBBIX PECYPCOB IO PA3WYHBIM MpHU3HAKaM — (Pa30BOMY COCTOSIHHIO, MPOUCXOKIACHUIO, NICTOUYHUKAM.
MuHepanpHOE CBhIpbe (pyAbl W TIOJIE3HBIE HMCKOIA€MbIE), OPraHWYECKOE IPUPOJHOE CHIphe (TOproune
HCKOTIAeMBbI€), PACTUTEIIBHOEC W J>KMBOTHOE CBhIPbE, BTOPHUYHOE CBHIPhE — HMX HCIOJIH30BAHUE U IIyTH
nepepaboTku. OCHOBHBIE CIOCOOBI MEPBUYHOM OOpaOOTKHM ChIphs (OOoTaiieHrue, OYMCTKa, MOATOTOBKA K
TPAHCIIOPTHPOBKE | TiepepaboTke). [loHsATHE, CYITHOCTh M MPUMEPHI YTIyOJEHUS HCIIOIB30BAHUS CHIPHS,
KOMOMHHPOBAHMUSI IPOU3BOJICTB U KOMIUIEKCHOM MepepabOTKH CHIPBAL.
3HaYeHHE W KCIOJIb30BaHUWE BOABI B XMMHUUYECKUX Npou3BOACTBaxX. Mcrounukum Bonbl. TpeOGoBaHus k
TEXHOJIOTHYECKOM U OBITOBOM BojE. [IpoMbIlsieHHAs! TOATOTOBKA BOJIBI M METOJIBI €€ OYMCTKHU OT MPUMECEH.
OcHOBHBIE METOJBI KOHTPOJIA KayecTBa BOJbI. ODKOHOMHS BOJOTIOTPEOJICHUS B IPOU3BOICTBE.
Bonoo6opoTHeie cuctembl. Bujpl 1 UCTOYHUKH PHEPrUM B XUMHUYECKOM MPOMBIIUIEHHOCTH. MacmTaOsbl
MOTpeOJIeHUs M CIOCOOBI YMEHBIIEHUS YHEpreTudeckux 3arpar. CylmHOCTh W MPUMEPHI pPEreHepanuud u
peKynepanuy SHEPTUH. DHEProTEXHOJIOTHIECKUE CUCTEMBI. BTOpHYHbIE YHEPTreTHYECKHE PECYPCHI.
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Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MPOLIECCOB H PEAKTOPOB.

2.1. OcHoBHbBIE onpeaeleHUs W MOJT0KeHUs. DUZNKO-XUMUYECKHUE 3aKOHOMEPHOCTH XMMHYECKHUX
MIPEBPALEHUN — CTEXMOMETPUYECKHE, TEepMOJIMHAMHYecKue, KuHeThuyeckue. llokasaTenu XMMHUYECKOTro
MpPEBpALIEHUs] — CTENEeHb INPEBpAIlCHUs, BbIXOJ MPOAYKTa, HHTErpajbHas U aAuddepeHmanbHast
CEJIEKTUBHOCTH, CKOPOCTH PEAKIMH U NPEBPAILEHUS PEareHTOB.

2.2. Xumnueckue mnpoueccol. Omnpenenenue. Knaccudukamus XUMUYECKHMX MPOLECCOB IO

Pa3IMYHbIM NPU3HAKAM — XUMHUYECKUM (BHJ XUMUYECKON peakiuy, TEpPMOAUHAMUYECKUE XapaKTEPUCTHKH,
cxeMma mpeBpaiieHuii) U (Pa3oBbIM (YHUCIO W arperatHoe coctosiHue ¢(az). ['OMOreHHBI XUMHYECKHUI
npouecc. Onpenenenre u npuMepsl. BiusHue XuMUYECKUX MPU3HAKOB U YCIOBUN MPOTEKaHUs MIpolecca Ha
ero mnokasarenu. CnocoObl uHTeHcuuKanuu. lloHATHe onTUManpHBIX Temneparyp. OnTuManbHbIE
TEeMIIepaTypbl Ui OOpPAaTHMBIX M HEOOpaTUMBIX 3K30- U SHAOTEPMHMUYECKUX peakuuil. [ereporeHHbIit
(HexkaTtamuTHYeCKU) XuMHUYecKuid mpouecc. OmpeneneHue u mpumepbl. CTpyKTypa TMpoliecca W €ro
coctapisiromue (craguu). Habmiomaemass CKOpocTh XUMHUYECKOTo mpeBpaieHus. OOnactu (peKuMbI)
MIPOTEKAaHUsI Ipolecca, JUMUTHPYOLas cTaaus. ['ereporeHHbl XuMU4Yeckuil npouecc "ra3 (3KUIKOCTh) -
TBepaoe". ObocHOBaHME, OCTPOEHUE U aHAIM3 MaTEeMaTHUYECKONW MOJENH JUlsd peakluid ropeHus (Mojaeib
"cxxuMaromiasics cdepa') U TOMOXUMHYECKOUN (Mozenb "¢ HeB3auMoaeucTByomuM siapom"). Habmromaemas
CKOPOCTb TpEBpAIllEHUs, BpeMs MpEBpallleHus U MyTH HMHTEHCU(UKAUMM [UIsl pa3iudHbIX oOjactel
MpoTeKaHus mpouecca. ['eTreporeHHbI XUMUYECKHi mpouecc "ra3z (KUAKOCTh) - *KUAKOCTh". O60CcHOBaHUE,
IIOCTPOCHHE M aHalIM3 MaremMaTuueckod mojenu. HalOmronaemass cKopocTh NIpeBpalleHHss U 00JacTH
npotekanus npouecca. [yt uHTeHcudukanuu Juist pa3IudHbIX PEKUMOB IIpolecca.
Karanutuuecknii nporecc. Onpenenenue, knaccuduxaius, mpumMepsl. [ eTeporeHHbId KaTaliu3 Ha TBEPIOM
karanu3atope. OOOCHOBaHME, NOCTPOCHHWE U AaHAIU3 MaTEeMaTUYECKOM MOJeIM Ha KaTaJuTHYeCKON
MIOBEPXHOCTU M B IOPUCTOM 3€pHE KaTanuzaropa. HaOmromaemas cCKOpocTb IpeBpalleHus U 00JacTH
npotekanusi mnpouecca. CrTeneHb MCNONb30BaHUS BHYTpEHHEH moBepxHOCTU. [lyTm uHTEeHCHpHKaN
KaTaJIUTHYECKUX MPOIIECCOB.

2.3. Xumuueckue peakropsl. OnpeseneHue U Ha3HAUCHHE XMMHYECKOIO peakTopa. PeakTopsl B
XUMHUYECKUX M HEXMMHYECKHUX OTpacisix MPOMbIIUIEHHOCTH. O030p THUIIOB XUMHUYECKUX PEAKTOPOB, UX
CTPYKTYpHBIE 3JIE€MEHTHI (pEakIMOHHAs 30HA, YCTpPOICTBa BBOJA M BBIBOJA, CMELIEHUS, PA3ACICHUS U
pacrnpesiesieHusi IMOTOKOB, TEIUIOOOMEHHBIE JJIEMEHThI), OCHOBHBIE IIPOLIECCHI U SBJIEHUS B HHX.
CucremaTu3alus npoueccoB B XUMUYECKOM PEAKTOPE MO MacluTady UX MPOTEKaHUs: XUMUYECKasl peaKiys,
XUMHUYECKUN MpPOLECC B 3JIEMEHTApHOM OOBEME, MPOLECChl B PEAKIMOHHOM 3JIEMEHTE U B PEaKTope B
LIEJIOM, MX B3aMMOCBS3b M HEpapxuueckas CTPYKTypa MaTeMaTH4eCKOW MOJENu Mpolecca B peakTope.
[Ipumepbl mpoleccOoB B pa3iMuUHbIX BHJAX XHUMHUYECKUX peakTopoB. Kiaccupukauus mnporeccoB B
peakTopax MO pa3jIM4YHBIM MpU3HAKaM - BHUJI XUMHYECKOIO IpOIlecca, OpraHu3alys MNOTOKOB PEeareHTOB
(cxema JBMKEHUS PErEHTOB Yepe3 pPEaKTop, CTPYKTypa MOTOKOB B PEAKIMOHHOW 30HE), OpraHu3alus
TEIUIOBBIX TIOTOKOB (TETUIOBOM PEXHM, CXeMa TeII000MeHa), CTallMOHAPHOCTh mporiecca. OO0CHOBaHUE U
MIOCTPOCHUE MaTeMaTUYECKON MOJEIH IMpoLecca B PeakTopax pazjMYHOrO TUIA KaK CUCTEMbl ypaBHEHUI
MaTepUaJbHOTO U TEIUIOBOrO OallaHCOB Ha OCHOBE JAHHBIX O CTPYKTYpe IIOTOKAa, XMMHUYECKUX
MIPEBPALLEHUAX, SIBICHUAX MEpeHoca TeIula M BellecTBa M UX B3auMozelcTBuu. CucreMmaruszauus |
KJlacCU(pUKalus MaTeMaTUYeCKUX MOJeNel IMpoleccoB B peakTopax. M3oTepMmuueckue MpoLecchl B
XUMHUYECKOM peakTtope. BiusHue CcTpykTypsl 1OTOKa (HMA€albHOE CMEIIEHWE U BBITECHEHHUE),
CTallMOHAPHOCTH Ipoliecca (IPOTOYHBIN U NEPUOAUYECKUI), TAPAMETPOB U YCIOBUM MPOTEKAHUSI IIpoLiecca
(TemmepaTypa, KOHLIEHTpalus, JaBjleHue, 00beM peaklMOHHON 30HbI, BpeMs), BUJa XUMUYECKOHN peakuuu
(mpoctast u cinoxHasi, oOpaTumass U HeoOpaTHUMasl) U €€ IMapaMeTpoB Ha MNPOPWIM KOHUEHTpauud u
MOKa3aTeau Mpoliecca B peakTope (CTeNeHb MpEeBpallleHus, BbIXOJ IMPOJYKTa, CEJIEKTUBHOCTH MPOIIECcca).
OcHoBbl pacuera mporecca B peaktope. ComocrtaBieHne 3(Q()EKTUBHOCTH MPOIECCOB B PEAKTOPax,
ONMCHIBAEMBIX MOJENISIMH HJCATBHOTO CMEIIEHUS M BbITeCHEHUs. HeuzoTepmuueckue Mpoleccsl B
XUMHUYECKUX peakTopax. OpraHuszainusi TEIUIOBBIX IIOTOKOB M PEKHMOB B XHMHUYECKUX peaKTopax.
Pacrnipenenenue temnepaTypbl, KOHIEHTPALUMI U CTETIEHU MIPEBPALLEHUS B PEAKTOpPE B PEXKUMAX U1€aIbHOTO
CMEIIECHUS M BBITECHEHUs, aauabdaThUyeckoM U ¢ TemiooomMeHoM. CBs3b TeMIepaTypbl U CTENEeHH
npeBpaleHuss B aguadbaruyeckoMm rmpouecce. ComnocTaBieHHE C HM30TEPMHUECKUM peXuMoM. Yuciao u
YCTOWYMBOCTh CTAllMOHAPHBIX PEKUMOB B PEAKTOPaX UICATbHOTO CMEIICHHUS.

2.4. IlpoMblnuleHHBbIe XHMMH4YecKHe peakTopbl. Ha KOHKpeTHbIX mpHMepax MPEeIMETHO
paccMaTpuBalOTCS  MPOMBIIUIEHHBIE PEAKTOpPhl JJIi IPOBEIEHUS TOMOTEHHBIX, TI'E€TEpPOr€HHBIX U
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KaTaJIUTHYECKUX IPOLECCOB — THUIBl PEaKTOPOB, KOHCTPYKTHUBHBIE XapaKTEPUCTUKH M OCOOEHHOCTH
pexuMa, 00J1aCTH UCIIOJIH30BAHUS.

Paspen 3. Xumuyeckoe Npou3BoACTBO, KAK XMMHKO-TEXHOJIOTHYECKasl CHCTEMA.

3.1. CTpykTypa u onncaHue XMMHKO-TEXHOJIOTHYeCKOil cucTeMbl. XUMUYECKOE MPOU3BOJICTBO
kak xuMmuko-texHosjoruueckas cucrema (XTC). [lonstue cucremsl u XTC. CoctaB XTC: aeMeHTsl, CBsI3H,
noacucreMbl. DnemeHThl XTC, kimaccudukanus 1mo BUAY IMPOLIECCOB U Ha3HAuEHUIO. TeXHOJOrndeckue
cBsa3u anemeHToB XTC (motoku). IlocnenoBarenbHasi, nmapauienbHas, pa3BeTBIEHHAs, MOCIEI0BATEIbHO-
obBonmHas (Oaitnmac), oOpaTHas (PEIUKI) TEXHOJOTHYecKhe cBsizu. VX cxeMbl W HaszHaueHue. OnmcaHue
XTC. Bunsr moaeneit XTC - onucarenshbie U rpadpuyeckue. OnucaTenbHbIE MOJICTH - XUMUAYECKAsi CXeMa U
MaTemMaTudeckas Mojenb. ['paduueckue Monaenu - (yHKIMOHAIbHAs, TEXHOJOIHMYECKas, CTPYKTypHas U
npyrue (cnenuanbHblie) cxeMbl. HazHaueHue, npuMeHeHNe U B3aUMOCBSI3b MOJIENEH.

3.2. Ananu3 XTC. Ilonstue, 3amaun u pe3yabrarsl ananuza XTC - cocrosinue XTC, maTepuanbHbIN
U TEIUIOBOM OanaHchl, MOKa3aTeau XuMuyeckoro mnpousBoiactBa. CpoiictBa XTC Kak cHUCTEMBI:
B3aMMOCBSI3aHHOCTh PEXHMOB 3JIEMEHTOB, pa3IMyie ONTUMAaIbHOCTU AJIEMEHTA OJIMHOYHOTO U B CHUCTEME,
YCTOWYMBOCTh M CYIIECTBOBAHME CTALIMOHAPHBIX PEXKUMOB M JAp. MarepuaibHbIi U TEIJIOBON OalaHCHI.
Metouka coCTaBlIeHHS W pacueTa MaTepuaybHbIX W TeruoBbiX OamaHcoB XTC u ee mnoacucreMm.
OcoOenHocTu pacuera OajlaHCOB B cXeMax c penukioM. PopMbl mpejcTaBiieHus OajlaHCOB (TabJULbI,
auarpaMmbel U Jip.). MarepuanbHblii  OaaHC  UIE  MAacCOOOMEHHBIX UM PEAKIHMOHHBIX 3JIEMEHTOB.
Hcnonb3oBaHME CTEXMOMETPUYECKHX, TEPMOJMHAMUYECKMX M MEX(}a3HbIX OaJaHCOBBIX COOTHOILEHUH.
CreneHp HCIONB30BaHUS CHIPHEBBIX PECYpCOB. DHTAJIBIUNHBINA, SHEPreTUYeCKUil (110 MOJHOW 3HEPTUU) U
skcepreruaeckuit 6anmancel u KI1JI. MIx conocraBnenue u ucnonb3oBanue B aHammze X TC.

3.3. Cunre3 XTC. Ilonsarue u 3agaun cunte3a XTC. OcHoBHble dTanbl pa3paborku XTC. Poub
MaTeMaTHYEeCKUX M 3BPUCTHYECKHX MeTon0B. OcHOBHble KoHuenuuu npu cuHTede XTC: nomHoe
HCIIOJIb30BAHUE CBIPbEBBIX U DHEPreTHUECKUX PECypCcOB, MHUHHUMHU3ALMS OTXOJOB, ONTUMAJIbHOE
UCIO0JIb30BaHKE annapatypsl. X coaepikanue u crocoObl peanuzanuu. KomMOMHUpOBaHHBIE TPOU3BOJICTBA,
COBMEILIEHHBIE IPOLIECChl, BTOPUYHBIE DSHEPreTHUYECKUE PECYpPChl, SHEPrOTEXHOJIOTMYECKUE CHUCTEMBI,
nepectpanBaemble XTC, 3aMKHYTbIe, MaJOOTXOJHbIE NPOU3BOACTBA - HMX IOHSTHUS, OCOOCHHOCTU U
npuMeHeHre. OTHOPOIHBIE TEXHOJIOTMUECKHUE CXEMbI: CUCTEMa PEKYNEepaTHBHOIO TEII0OOMEHa, cucTema
pazzesieHuss MHOTOKOMIIOHEHTHOW CMecH, cucTeMa peakTopoB. OCHOBBI HMOCTPOEHHUS HMX ONTUMAaJIbHOMN
CTPYKTYpBI

Paznen 4. IlpovblnuieHHbIe XHMHYECKHe TMPOHM3BOJACTBA. XHMUYECKHE IPOU3BOJICTBA
paccMaTpuBalOTCAd  NPEAMETHO KaK  pealn3alus M3YyYeHHbIX TEOPETHUYECKUX OCHOB  XHUMHUKO-
texHojoruyeckux mnpoueccoB U XTC, xonuenuuii nocrpoeHus BbicokodddextuBHO XTC. OcHoBHOMI
aKUEHT JenaeTcss Ha (U3UKO-XMMHUYECKHE OCHOBBI KOHIIENIMM IOCTPOCHHUS TEXHOJIOTHMYECKOW CXEeMbl
MPOU3BOJACTBA U €ro nojacucteM. [Ipou3BoacTBo cepHoil kuciaoTsl. [IponsBoacTBo ammuaka. [IpousBoacTso
a30THOU KkucnoThl. [Ipou3BoaAcTBO CTHpOIIA.

Pa3nes 5. CoBpeMeHHbIe TeHAeHUMHU B PA3BUTHH XUMHY€CKOIl TeXHOJIOTHHU. TeKyliee cocTosTHue
XUMHYECKON NMPOMBIIIJIEHHOCTH B MUPE M TEHAECHUUHU €€ pa3BUTHS. llepcreKTUBHbIE UCTOYHUKU CHIPbS U
sHepruu. Kitacrepuszanuss Xumudeckol mpomblnuieHHOCTH. CoBMelIeHHble mpolecchl. ['ndkue u
repecTpauBaeMble TEXHOJOrM4Yeckre cxembl. HOBble XMMHUKO-TEXHOJOTMYECKHE IPOLECCHl M CIOCOObI
[oJIyuyeHus: NpoaykToB. HanotexHosmorus.

4. O0béM yueOHOI TMCUMILTHHBI:

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya0eMKOCTb JUCHMUIJIMHbI 7 252 189
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
Jlexuun 0,89 32 24
[TpaxTuueckue 3anstus (113) 0,89 32 24
Jlaboparopusie pabots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 3,33 120 90
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B IUCHUIIIMHBI 3,33 120 90
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Bujx koHTpoJs:

JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMEXyTOYHAsI ATTECTaIHs 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpost IK3aMeH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«Cucrembl ynpaBJieHUs XMMHKO-TEXHOJIOTHYeCKHUMH MPOLecCaMu»

1 Henp aucuumiauHbl — JaTh 0a30Bble 3HAHMS 10 TEOPUM CHUCTEM YIPABIECHUS XUMMKO-
texHonoruyeckumu nponeccamu (CY XTII), npuBuTh HaBblkM U yMmMeHMsl aHanuza cBoicTB XTII, kak
00BEKTOB YIPABJICHUS U IPAKTUUECKOTO IPUMEHEHNS TEXHUYECKUX CPEJICTB YIIPABICHUS.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH :

Obnadams CIeNyONMMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3names:

— OCHOBHBIE ITIOHATHS TEOPUH YIIPABJICHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEPUCTUKU OOBEKTOB YIIPABIICHUS;

— OCHOBHBIE BU/JIbI cHcTeM aBTOMaTtuyeckoro ynpasiieHus (CAY) 1 3aK0HbI PErylIHpOBaHUS;

— TunoBble CAY B XUMHUYECKOM MPOMBIIIEHHOCTH;

— METO/JBI ¥ CPEICTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTHYECKUX [TapaMeTPOB;

— ycroitunBocts CAY;

— OCHOBHbIE TMOHATHS O HenuHeHHbIXx CAY, penelHbIX cuUCTeMaX, JIOTMYECKUX aJrOpUTMax
YIPaBJICHUS, JAITUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIIPABICHUSA.

Ymemy:

— OIpeAENATh OCHOBHBIE CTATUUYECKHE U JMHAMHYECKUE XapaKTEPUCTUKH OOBEKTOB YIIPaBICHUS;

— BbIOMpATh palMOHAJIBHYIO CUCTEMY PETYINPOBAHUS TEXHOJOTHYECKOTIO MPOLIECcCa;

— oLleHuBaTh ycroitunBocth CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB As AuarHoctuku XTI

Braoemy:

— METOJAMHM TEOPHM aBTOMATHYECKOI'O PETYJIMPOBAHMS, OpraHU3allMM W pacyéra CHCTEM
ONTUMAJIBHOTO YIIPABJIEHUS MPOLECCAMU XUMHYECKON TEXHOIOTHH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paszpen 1. OCHOBHbIC TOHATHS  YHPABJEHUS XUMMKO-TEXHOJIOTMYECKHMH IPOLECCAMHU.
3HaueHUue aBTOMATHYECKOI'O YIPABICHUS Uil Pa3BUTHUS XUMHUYECKOM MPOMBINUIEHHOCTH. OCOOEHHOCTH
YOPABJICHUS XUMHUYECKUM IPEANPUIATHEM M XUMHUKO-TEXHOJOTHYECKMM  IHpoueccoM. TexHuKo-
SKOHOMMYECKUN 3P (PeKT BHEAPEHUS aBTOMATU3UPOBAHHBIX CUCTEM YIpaBiieHus. Poiib cuctem yrpaBieHUs
B o0ecnieyeHUH O€30MaCHOCTH XMMHUYECKOTO IMPOW3BOJICTBA U OXpPaHbl OKpyxkarouiew cpeapl. OCHOBHbIE
TepMuHbl U omnpezneneHus. Mepapxus ynpasieHusi. OCHOBHbIE NpUHIUIBI ynpasieHusa. Knaccuduxamms
cucreM ynpasieHuss @ynkunonanbHas crpykrypa CAY. [lokazarenu kadecTBa yrnpaBieHUs.

Pa3nes 2. OcHOBBI TeOpUM aBTOMaTH4YeCKOro ymnpapieHusi. Martemartuueckue mojenu CAYVY.
Hunamuueckue xapakrepuctuku CAY. Mcnonb3oBaHue omnepalmoHHOro ucuucieHus i aHanuza CAY.
TunoBble AMHAMHUYECKHWE 3BEHbs. BpeMeHHble U YaCTOTHBIE XapaKTEPUCTUKU. OKBUBAJICHTHbIE
npeoOpa3oBaHus CTPYKTYPHBIX cXeM. Y cToHYuBOCTh TuHEHHbIX CAY ¢ 00patHO# cBs3bio. Kimaccudukamms
U OCHOBHBIE CBOHCTBAa OOBEKTOB YympaBiieHUs. MeTonbl onpeAeseHusl CBONCTB OOBEKTOB YIpaBIEHUS.
OcHOBHBIE 3aKOHBI pErylnpoBaHus. Perynsaropbl Ha OCHOBE UCKYCCTBEHHBIX HEMPOHHBIX ceTell. LludpoBbie
u pobacTHbIE cHUCTEMBbl yIpaBieHHs. BbiOop 3akoHa perylvpoBaHUS M OIPEICICHHUE ONTUMAIbHBIX
I1apaMeTpOB HACTPOMKH MPOMBIILICHHBIX PETYIISTOPOB.

Paszpnen 3. U3MepeHne TEXHOJOTMYECKHX MapaMeTPOB XMMHKO-TEXHOJOTHYECKOro Ipouecca.
l'ocynapcTBeHHast cucTeMa MPOMBIIIIEHHBIX TPUOOPOB U CpeACTB aBTOMaru3auuu. OCHOBHbIE TEPMHUHBI U
omnpeneneHuss MEeTposiorui. Metonbl u3Mepenuil. CpencTBa U3MEPUTEIBHOM TEXHUKH, UX CTAaTHYECKHUE U
nuHamMuueckue cBoictBa. [lorpemrHoctn u3mepeHuit. CrnocoObl mepenaun MHPOpPMALMA Ha PacCTOSHUE.
Opraamnzanusi AUCTaHIMOHHOW nuarHocTuku XTI, M3mepeHne OCHOBHBIX TEXHOJIOTHYECKUX MapamMeTPOB:
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JaBJICHUs, TEMIEPATyphl, pacxo/ia U KOJWYECTBA, YPOBHS >KUIKOCTH MU CBHIIy4YUX MaTe€pHalioB, cOCTaBa U
(U3UKO-XMMHYECKUX CBOMCTB BEILLIECTB.

Paznen 4. OcHOBBI MNPOEKTHPOBAHMSA ABTOMATHYECKHMX CHCTEM YINPaBJIEHUS] XUMHUKO-
TexHoJoruyeckumu npoueccamm. OcobenHoctu ympasiaenuss XTII. PerynupoBaHume OCHOBHBIX
TEXHOJIOTHYECKUX IapaMeTpOB: pacxoja, AaBlieHUs, Temneparypsl, ypoBHs, pH. Texuuueckue cpeacrsa
CAY. OcHOBHbIE pPa3HOBUAHOCTH VIPABISAIOUUX YCTPOWCTB. THIbI, XapakTepUCTHUKHM U PACUET
UCIOJIHUTENBHBIX MEXaHU3MOB M peryaupyromux opraHoB. OdopmiieHHe NpOEKTHOro 3a/laHusi Ha
aBTOMATHU3AIMI0 TEXHOJIOTMYECKOro Impouecca. BblOOop TodYek u3MepeHHs, KOHTPOJS, YIPaBISIEMbIX
[apaMeTpoB U YNpaBJSAIONIMX Bo3aeWcTBUM. CTaHIapThl U YCIIOBHbIE 0003HAUYEHHUS 7Sl TEXHOJIOTHMUECKUX
cxeM. OcHoBHble cBeneHuss o0 ACY TII B xumumueckoil npomsbiiieHHocTd. [Ipumeper ACY TII B
XUMHUYECKON NPOMBIIIIEHHOCTH. OCHOBHBIE BbIBOJIBI 110 Kypcy. CoBpeMeHHbIe TeHAeHUUU B pa3BuTHu CY
XTII.

4. O0béM yueOHOI TMCUMTITUHBI:

O0beM TUCUMIIIMHBI
Buja yueOHo# padoThbl Axax, | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,433 16 12
[Tpaxtuueckue 3ausarus (113) 0,433 16 12
Jlaboparopusie padboTs! (JIP) 0,433 16 12
CamocrosiTeJibHAs padoTa 2,67 96 72
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHHBI 2,67 96 72
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Buj uTOroBOro KOHTPOJIst IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«MoaenupoBaHue XUMUKO-TEXHOJOTHYECKUX MPOLECCOBY»

1 Heab AuCHUIUIMHBI — IpHOOpeTeHre 0a30BbIX 3HAHUN [0 OCHOBHBIM pa3jieiaM Kypca, a Takke
YMEHUH M NPaKTUYECKUX HABBIKOB B 00JIACTH MOJEIMPOBAHUS XHMUKO-TEXHOJIOTMYECKUX MPOLIECCOB,
UCIO0JIb3YEMBIX IIPU PEIICHUU HAYyYHBIX U MPAKTUYECKHUX 3a]ay.

2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUIICA 0JIKEH:

Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.3; OIIK-
5.5; OIIK-5.6; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16

3names:

- METOJbl MOCTPOEHUSI IMIUPUYECKUX (CTATUCTUYECKHX) U (U3UKO-XUMHUUYECKHX (TEOPETHUECKUX)
MoJeNiell XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB;

- METOJbl HUJCHTHU(PUKAIUU MATEMaTUYECKHX OINUCAHUN TEXHOJOTMYECKHX IMPOIECCOB HAa OCHOBE
AKCIEPUMEHTAIBHBIX JaHHBIX;

- METOJbl ONTHUMH3ALUN XUMHKO-TEXHOJOTMYECKUX IPOIECCOB C MPUMEHEHHEM ASMIUPUUYECKUX
1/ GU3NKO-XUMUYECKUX MOJIEIIEH.

Ymemo:

- IPUMEHATH U3BECTHBIE METO/Ibl BBIUNCIUTEIbHOW MATEMAaTUKU U MAaTEMATUYECKON CTATUCTUKU JUIS
pelleHHUs KOHKPETHBIX 3aJad pacuera, MOJEIUpPOBaHUS, HACHTU(OUKALIMM U ONTUMM3ALMMU [pU
UCCIIEIOBAaHUH, IPOEKTUPOBAHUY U YIIPABICHUH NPOIIECCAMU XUMHUYECKON TEXHOJIOTUH;

- HCIIOJIb30BAaTh B CBOEM MPAKTHUECKON NEATENbHOCTH JUISl JOCTHXKEHHUS! ITUX LEeled H3BECTHBIE
MAKEThl MPUKIIAIHBIX IPOTPaAMM.
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Braoemy:

- METOJIaMHU MaTeMaTUYECKOM CTaTUCTUKH Uil OOpaOOTKM pe3ysbTaTOB AaKTUBHBIX M IMACCHUBHBIX
AKCIEPUMEHTOB;

- METOJIaMU BBIYHMCIUTEIbHON MaTeMaTHKU Uil pa3padOTKH U peaju3aldd Ha KOMIIbIOTepax
QJITOPUTMOB MOJIEIUPOBAHMS, UACHTU(PUKALUU U ONTUMHU3ALUU XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

Tema 1. OcHoBHbIe NOHATUSL. OCHOBHbIE IPUHLHUIIBI KOMIIBIOTEPHOTO MOJIEIMPOBAHUS XUMUKO-
texHosiorudeckux mporeccoB (XTII). Maremarndeckue SMIUpPUYECKHE W MaTeMaTHYeCKue (HU3UKO-
XUMHUYECKHE MOJENU U KOMIBIOTEPHOE MOJeNupoBaHue. JleTepMUHUPOBAHHBIE U BEPOATHOCTHBHIE
MareMarudeckue wmonaenu. IIpumeHeHne METOAOJOTMM CHCTEMHOTO aHaluu3a JJId peuieHus 3a1ad
MozenupoBaHus. llpuMeHeHue NpUHIUNA «UEPHOrO SIIMKA» P MaTeMaTHYECKOM MOJIEIUPOBAHUHU.
ABTOMaTU3UPOBAHHbIE CUCTEMbl MpHUKIaZHON HHPopMaTuKU. Mepapxuueckas CTPYKTypa XUMUYECKUX
MIPOM3BOJICTB M HMX MaTeMaTHueckux wmojenei. [IpumeHeHne KOMIBIOTEPHBIX MOJENed XUMHYECKUX
MIPOLIECCOB IS aHaIKM3a, ONTUMHU3ALNUA U CUHTE3a XUMHUKO-TEXHOJOTHYECKUX cucTeM. OCHOBHbBIE TIPUEMBI
MaTeMaTU4YEeCKOr0  MOJEIMPOBAHUS:  SMIMPUYECKUH,  CTPYKTYpHbIH  ((PU3MKO-XUMHYECKHH) U
KOMOMHHpPOBaHHbIN (TeopeTnueckuit). [locTpoeHne craTuuecknx W JAMHAMUYECKUX Mojeneil. Pemenue
npsMbIX 3a1a4. [IpoekTHBIH M MOBEpOYHbIN (OLIEHOYHBIN) pacueT mpoiieccoB. Pemienne oOpaTHBIX 3aaad.
[lapamerpuueckass U  CTPYKTypHas MJIEHTU(QUKALKA MaTeMaTUYeCKUX MoJeliell. Y CTaHOBJIEHUE
aJIeKBaTHOCTU MaTeMarudyeckux mojeneid. CrpaTeruss NPOBEACHHUSI PACUETHBIX HCCIECJOBAaHUM U
KOMIIBIOTEPHOT'O MOJIEJIMPOBAHUS PEAIBHBIX IIPOLIECCOB.

Paspnean 1. IlocTpoenne SMnupryecKUX MoAeIell XMMHUKO-TEXHOJIOTHYeCKHUX MPOLECCOB.

Tema 1.1. @opmyaupoBka 3aJa4d  ANNPOKCMMALUMH  JAHHBIX [JJsl  ONHCAHMA
JIKCIEPUMEHTAJIBLHBIX 3aBHCUMOCTeli W TMOJYy4YeHHS] IMIHPUYECKHX Mojeiell mnpoueccoB. Busel
KpuTepueB annpokcumanuu. Kpurepuilt Mmerosa HauMeHbIIUX KBaApaToB. PerieHre 3a1auu annpoKcuMaIiu
JUIsT  HENWHEHHOW W JHMHEHHOW Tmo mapaMmerpaM Mojene. Marpuunas QopMyaupoBKa —3agadu
anmnpoKCUMaluu. AHATUTUYECKUM U aJTOPUTMUYECKUI MOJIXObI Ul PEIICHUS 3a/1a4M allllPOKCUMAaLUU JUIs
JUHENHBIX U JTMHEapU30BaHHbIX MOJIETEeH METOI0M HAaUMEHbBIINX KBaIPaTOB.

Tema 1.2. HopmanbHblii 3aK0H pacnpelejieHUs 1Sl BEeKTOPHBIX CJAYYaliHBIX BeJIUYHHbI H
onpeiesieHHe MX YUCJIOBBIX XapaKTepUCTUK. MaTemMaTuueckoe OKWJaHHe U JUCIEepCUsl IS BEKTOPHBIX
CIIy4allHbIX  BEJMYMH. JIMCIIEpCHOHHBII W  KOppeIAUMOHHBIM  aHamu3. llomsarus  gucnepenn
BOCIIPOM3BOJIMMOCTH U aJ€KBATHOCTH, a TaKXKE - OCTaTO4YHON aucnepcuu. OnpeneseHrne BbHIOOPOUYHBIX
K03 PUIMEeHTOB KOppesauu U KodpPuimenTa MHOKECTBEHHONW Koppemsauu. CTaTHCTUYECKU MOAX0 K
OTIPEJIENICHUIO OINOOK U MOTPEIIHOCTEN B SKCIIEPUMEHTAIIBHBIX TOUKAX U3MEPEHUH.

Tema 1.3. PerpeccHOHHBI W KOpPPEJALUHOHHBIH AHAJIU3 VI NOCTPOEHHS SMIMPUYECKUX
Mojiesieil HA OCHOBe JaHHBIX NMACCHBHOIO 3KcmepuMeHTa. [loHATHS (QyHKIMM OTKIMKA M (aKTOPOB.
OcHOBHBIE JONYILEHUSI PETPECCHOHHOTO U KOPPEISILIMOHHOTO aHan3a. Kpurepuu npoBepku 0JHOPOIHOCTH
nucniepcuii. Belbop Bua ypaBHEHUHN perpeccuu, a Takke ompeesieHne Kod(pQUIMEHTOB perpeccuu U Ux
3HAYUMOCTH € ucnoJib3oBaHueM Kputepus CrbrogenTta. Ilponeaypa HCKIIOYEHHS HE3HAYMMBIX
ko3¢ punmenToB perpeccuu. OnpeneneHne aIeKBaTHOCTU PErPECCUOHHBIX MOJIENEH ¢ MOMOILbIO KPUTEPHS
duepa.

Tema 1.4. OcHOBHBbIE TMOJIOKEHUSI TeOPHMH IUIAHUPOBaHUA 3KcnepuMeHTOB (I): mosaHbIH
dakTopubiii 3xcnepument (IIPI) u o6padoTka ero pe3yabTaToB. ONTUMAIBHBIE CBOMCTBA MATPHIIBI
IUTAaHUPOBAHUS M CBOMCTBO opTOoroHanbHOCTH. OmnpeneneHue kodhUIHUEHTOB MOJIENeH, UX 3HAUUMOCTH U
IIpOBEpKa aJeKBAaTHOCTH YypaBHEHHUs perpeccu. CBOMCTBO poTaTabeNbHOCTU MOJHOTO (PaKTOPHOTO
JKCIIEpUMEHTA.

Tema 1.5. OcHOBHBIE II0JIOKEHHSI TeOPHMH IUIAHMPOBaHUA IJKcnepuMeHToB  (II):
OPTOTrOHAJILHBINA HEeHTPaJbHbIH KoMno3unmuoHHbIi mwian (OLKII) j3xcnepumenToB 1 00padoTKa ero
pe3yabtaroB. OOecriedeHHEe OPTOrOHAJBLHOCTU MAaTpPUIbl IUIAHUPOBAHHUA M OINPEACNICHUE BETUYMHbI
3Be3nHorO Iwieda. OmnpexpeneHrne KOAIQOUIIMEHTOB MOJETH, WX 3HAYMMOCTH U OIICHKA aJCKBAaTHOCTHU
ypaBHEHHUs perpeccuu. PacueTHoe BbIUKCIEHHE KOOPAUHAT TOUKH ONTUMYMa (3KCTpEMyMa).

Tema 1.6. OnTuMHU3aUHSA IKCIIEPUMEHTAIBHBIX HCCJIEI0BAHMI ¢ NIpUMeHeHneM MeToAa bokca-
Buabcona. OcHOBHBIE [TOAXO0/IbI K ONITUMHU3ALIMU SKCIIEPUMEHTAJIbHBIX UCCIIEJOBAaHUN. DKCIIEPUMEHTAJIbHO-
craructuyeckuii merod. Crparerusi OBUKEHHMS K ONTUMYMY LeneBOM (GyHKUMHM ((QYHKIMHM OTKIIMKA)
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IpaJueHTHBIM MeToJoM. KpuTepuu JOCTHMKEHHS «IOYTH CTAllMOHAPHOM 00JIaCTH» U METOJIbl YTOYHEHHS
MOJIOKEHUSI ONTUMAJIbHOM TOUKH B (JaKTOPHOM IPOCTPAHCTBE.

Pa3nea 2. IlocTpoenne GpU3NKO-XMMHYECKMX XUMHKO-TEXHOJIOTHYECKHUX IPOILIECCOB.

Tema 2.1 Jranbl MareMaTH4eCcKOro MojaeaupoBaHusa. DopMyIupOBKAa THUIOTE3, MOCTPOCHHUE
MaTeMaTHYECKOro ONMUCaHus, pa3padoTKa MOAEIUPYIOIIET0 alfOPUTMa, IPOBEPKA a/IeKBaTHOCTU MOJEIN U
UACHTUPUKAIMS UX TaPAMETPOB, PACUETHBIE UCCIIETOBAHUS (BBIYMCINUTENbHBIN 3KCIIEPUMEHT).

Tema 2.2 CocraBjieHHe CHCTeM YpPaBHEHMii MaTeMaTH4eCKOIr0 ONMCAHHUS NPOLECcCOB H
pa3padorka (BbIOOpP) AJrOPMTMOB HX peumleHHs. bIIOYHBIM DPUHIMI NOCTPOEHUS CTPYKTYPHBIX
MaTeMaTH4eckux mojenei. O000IIeHHoe ONMcaHue IBM)KEHMsI MOTOKOB (a3 B ammaparax ¢ HOMOIIbIO
TUAPOIMHAMUYECKUX MOJIENeH, YUUTHIBAIOLIUX COCPEIOTOUEHHBIE U pacIipe/ie]IeHHbIe HCTOYHUKHU BEIECTBa
u dHepruu (TemnotThbl). JloKanbHble HMHTEHCUBHOCTH HCTOYHHMKOB BELIECTBA M TEIUIOTHI B IOTOKAaX,
COOTBETCTBYIOILIME  PA3IUYHbIM  (U3HKO-XUMHUYECKUX mpoueccaM. OCHOBHbIE THUIBI  YpaBHEHH
MaTEeMaTU4YECKOr0 OMNMCAaHUS XUMHUKO-TEXHOJIOTMYECKUX  IPOLECCOB — KOHEYHbIE, OOBIKHOBEHHBIE
muddepeHnranbabie U AU pepeHnanbHble ypaBHEHUS B YaCTHBIX IPOU3BOIHBIX.

Tema 2.3 MaremaTuyeckoe MOJCJHMPOBAHHME CTALUOHAPHBIX M JAMHAMHYECKHX PEKUMOB
TUAPAaBJIUYECKUX MPOLECCOB B TPYOONPOBOAHBIX CHCTEMaX, I100ajbHble W [JeKOMIO3UIMOHHbIE
MeTOo/bl pelleHusl CUCTeM HeJIMHelHbIX YPABHEHHIl, a TaK:Ke sIBHbIe M HesIBHbIE MeTO/Jbl YHCJIEHHOI0
pelieHusi cucTeM OObIKHOBeHHBIX AU depeHunanbHbix ypaBHeHull. CocraBiieHUE YpaBHEHMM
MaTeMaTH4eCKoro onucanus mnpouecca. [loctpoenre HHPOPMAIIMOHHBIX MAaTPULl MATEMATUYECKUX MOJIeeH
JUis BbIOOpa OOIIEro ajroputMa pelieHdus — MOJENUPYIOUIero ajropurMa. Peanusanust anropuTtMoB
pelIeHUsT HENUHEHHbIX M OOBIKHOBEHHBIX IU((epeHIHaIbHbIX ypaBHEeHUH. OnucaHue CTalMOHAPHBIX
pexumoB XTII ¢ npuMeHeHnEM CHCTEM JIMHENHBIX U HEJIMHEMHBIX YpaBHEHUN. M TepalnoHHbIE allrOPUTMBL
pemienus. Ilpumenenue MeronoB mnpocThix urepanuii u HproToHa-Padcona ans mosmydeHus penieHus.
[IpobGnema cxonuMoOCTH mpoliecca pelieHUs. JIeKOMIO3MIMOHHBIM METOJ PpEHIeHUs CIOKHBIX CHUCTEM
KOHEYHbIX ypaBHeHMH. [locTpoeHne MHQOpPMAIMOHHOW MAaTpHLbl JJIs BhIOOpA ONTHUMAJbHOIO alrOpUTMa
pemienus 3anaun. [loHsTue xectkoctu cucteMm audepeHINaTbHbIX YpaBHEHUN U KPUTEPHUU KECTKOCTH.
SIBHBIE (OBICTpBIE) U HESIBHBIE (MEUIEHHBIE) METObI pelieHus. MeToabl nepBoro (Meroj Diiepa), BTOporo
( MouduIIMpOBaHHBIE METOIBI Dijiepa) u yerBeptoro nopsiaka ( meron Pynre-Kyrra). Orenka TouyHOCTH
METO/I0B — owmubok yceueHus. llepexonHble oOmMOKM U OMIMOKM OKPYIJIEHUS HpPU YHUCIEHHOM
UHTErpupoBanuu JuddepeHInanbHbIX ypaBHeHUNH. CriocoObl o0ecneueHrs CXOAMMOCTH PEUIeHUsI 3aa4u.
[IpumeHeHre HESBHBIX METOJOB [UIsl PEIICHUS >KECTKUX cHucTeM Ju((depeHIHaTIbHbIX YypaBHEHUH.
Omnpenenenus I1ara MHTETPUPOBAHUS UTEPAlMOHHBIM MeTosoM. MeronoB Kpsnka-Hukosnbcona (meron
Tpanewnuii).

Tema 2.4 MaremaTuueckoe MOJeJUPOBAHHE CTALMOHAPHBIX PEKUMOB IPOLECCOB
TelJionepeAayd B IUIACTHHYATHIX W 3MeeBHKOBBIX TelIo00OMeHHHKaX. Maremaruueckoe omucaHue
MIPOLIECCOB C NMPUMEHEHHEM MOJIeNeld HACaJbHOrO0 CMEUIEHUsT U BbhITeCHeHus. Bwibop u rpaduyeckoe
IIpe/ICTaBJICHUE AIrOPUTMOB penieHus. [IpuMenenne cranjapTHRIX METOJIOB BBIYUCIUTENBHON MaTeMaTUKU
JUIS pellieHus 3aau.

Tema 2.5 Maremaruyeckoe MOAeJMPOBAHHE CTALMOHAPHBIX PeEKUMOB MPOLECCOB
TenJionepeaayd B NPSIMOTOYHBIX M NPOTHBOTOYHBIX TPYOUATHIX TENJI000MEHHUKOB, pellleHue 3a1a4u
Komm wu kpaeBoii 3ajauM NpH HHTEIPHPOBAHMU CHCTeM OOBIKHOBEHHBIX IH(¢epeHIHATbHBIX
ypaBHeHHii. MaTemaTnueckoe ONMCaHUE MPOLECCOB C IPUMEHEHUEM MOJIENeH H1ealbHOrO BBITECHEHHUS.
Pemrenne 3amaunm Komm w  kpaeBoi 3amaum. llpencraBiieHMe airOpuTMOB BBIYMCIEHUN B BHJE
MH(OPMALIMOHHOW MAaTpPUIIbI CHUCTEMbl YpPaBHEHMH MAaTEMaTHYECKOTO OMHMCAHMSI U OJIOK-CXEM pacyeToB.
Maremaruueckoe onucanue XTIl ¢ npuMeHeHueM cucrteM OOBIKHOBEHHBIX AU(PQepeHIHnanbHbIX
ypaBHeHUH. OmnucaHue OOBEKTOB C pacHpelesIeHHbBIMM B IMPOCTpPAaHCTBE MapameTpaMu. PopMyaupoBKa
HayaJbHBIX U KPACBBIX YCIOBUH 3a7a4 penieHus. YUCIeHHBIN alrOpUTM 1-ro mopsiaka Juisl peleHus 3a1a41
Komn. Meton «ipucTpenkm» i pelieHusl KpaeBou 3a/1auu.

Tema 2.6 MaTremaTnueckoe MOJAeJMPOBAHHE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPAX
¢ Memaakoi. OnucaHne MUKPOKMHETUYECKUX 3aKOHOMEPHOCTEH MPOTEKaHUs MPOU3BOJIBHBIX CIOMXKHBIX
XUMHMUYECKUX peakuuid B KUAKOW ¢a3e a1 MHOTOKOMIOHEHTHBIX cucteM. OmnpeneneHue KIHUeBbIX
KOMIIOHEHTOB CJIOKHBIX XMMHUYECKMX pEaKIHMil ¢ MPUMEHEHHEM METOJIOB JIMHEHHOW anreOpbl - paHroB
MaTpHll CTEXMOMETPUYECKHX KO3(PPUIMEHTOB peakuuu. MaTemaruyeckoe ONHUCaHUE PEaKTOPHOro
nporecca ¢ pyoalkon AJisi IpOU3BOJIbHOM CXEMbl MPOTEKAHUS XUMHUUYECKON peakiuu. BpiOop airoputmos
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pelIeHus 33Jayd C NpPUMEHEHHEeM HH(OPMALMOHHOW MaTpHILbl CUCTEMbl ypaBHEHUN MaTEeMaTHUECKOIO
ONMCAHUS U IPEJCTABICHUS aIrOPUTMa PELIEHUS C TOMOILBIO OJIOK-CXEMBI pacyeTa Mpolecca.

Tema 2.7 MareMaTu4yeckoe MOJEJUPOBAHME HECTANHMOHAPHBIX PEKUMOB IMPOLECCOB B
peakTopax ¢ MewmaJkoM. Maremarndeckas IOCTAHOBKA 3aJa4yd JUIl PEAaKIUU C IPOU3BOJIBHOMN
CTEXHOMETpHUUYecKOor cxeMon. PopmynupoBka 3amaun Komm — 3amauu ¢ HadalabHBIMH YCIOBHSMHU.
Pa3HocTHOE mpencraBiieHHe cuUcCTEMbl OOBIKHOBEHHBIX JuddepeHnuanbubix ypaBHeHuil. IlocTpoenue
nH(OPMaLIMOHHONW MaTpHULbl JUIsl BbIOOpa anropurMa peueHus. I'paduueckoe mpeacTaBlieHUEe alropuTMma
pelieHus B BUJie OJI0K-CXEMBbI pacuera.

Tema 2.8 MaremaTnueckoe MOJCJHMPOBAHME CTANMOHAPHBIX PEKUMOB B TpPyOdUYaThIX
peakTopax ¢ NPAMOTOYHBIM M IPOTHBOTOYHBIM JBHM/KEHHMEM TeIIOHOCHTelel. Maremarnyeckas
MOCTAaHOBKA 3aJauM JUIsl PEAKIMU C KOHKPETHOM CTEXHMOMETPUYECKOW cxemon. DopMynHpoBKa 3a1ayu
Komm — 3amaum ¢ HayalnbHBIMM YCIOBUSMHM M KpacBOM 3aJayd — 3a7a4d C KPAcBbIMHU YCIOBHSMHU.
PasHocTtHOE mpencTaBieHHE CHCTEM OOBIKHOBEHHBIX Aud@epeHianbHbix ypaBHeHUil. [loctpoenue
nH(OPMaLMOHHBIX MaTpUIl Ui BbIOOpa alropuTMOB perieHus. ['paduueckoe npeacraBiieHne alropuTMOB
pelieHus B BUJie OJ0K-CXEMBbI pacuera.

Tema 2.9 MaremaTuyeckoe MOJEJUPOBAHME HECTANHOHAPHBIX PEXKUMOB IPOUECCOB B
TPYOYaTBbIX PpeaKTOpax M YHUCJACHHbIE AJIOPUTMbI [JMCKPETH3ALMU JJIsl PELICHUs CHCTEeM
AU pepeHIHAIBHBIX YPABHEHUI ¢ YAaCTHBIMH NPOM3BOAHBIMHM. MareMarnueckass IOCTAHOBKA 3a/1a4u
JUISL PEAKIUU C KOHKPETHOM CTEXHOMETPUYECKOM cxemoil. POpMynMpOBKa HAYaJIbHBIX W TPAaHUYHBIX
ycnoBuid. Jluddepennuanbable ypaBHEHHUSI B YACTHBIX MPOU3BOJIHBIX - SJUIUIITUYECKOTO, AapaboInIecKOro
1 runepOoIMYEecCKOro TUMOB. AJITOPUTMBI pelleHrs ypaBHEHHM nmapalosmyeckoro tuma. Maremarudeckas
MOJIEIb XUMHUYECKOIO IPEBPAILECHUS B H30TEPMUYECKHUX YCIOBHUAX JUIS HECTALIMOHAPHOIO IIpolecca B
TpyOUaThIX ammaparax ¢ y4eToM MpOJ0JIbHOTO NEpEeMENIMBAaHUS U ¢ IPUMEHEHUEM OJIHOTIapaMeTpUUYECKOi
IupPy3HOHHOW MOJENu ISl ONMCAHMsS THAPOAUHAMHYECKOW OOCTAaHOBKM B PEAaKLHOHHOM IIOTOKE.
ANroput™Mbl  pemieHUss B BHUJAE CHUCTEM HEJIMHEHHBIX ypaBHEHHMH, a Takke OOBIKHOBEHHBIX
g depeHInaIbHbIX YpaBHEHUH IEPBOTO U BTOPOI'O MOPSIIKOB.

Tema 2.10 MaremaTu4eckoe MOJEJMPOBAHME CTALHOHAPHBIX PEXKUMOB IPOLECCOB
HeNnpepbIBHOII MHOTOKOMIIOHEHTHOH pekTH(ukanuu u aGcopOuum. MaTemaTHuecKoe OINMCAHUE
rporecca MHOTMOKOMIIOHEHTHOW peKTHU(QUKAIMU B TapesibyaToid KojoHHe. MonenupoBaHue (¢a3oBOro
pPaBHOBECHS M INPOLECCAa MACCOINEPEAAYN Ha TapesikaX B MHOINOKOMIIOHEHTHBIX CHCTEMAaX. YYeT TEeIJIOBBIX
O0amaHCOB HAa  Tapejlkax TIpu  MOJEIMPOBAHMM  Tpolecca B  PEKTU(UKALMOHHOW  KOJIOHHE.
JIeKOMIIO3UIIMOHHBIN alTOPUTM pacyeTa Ipoliecca peKTU(PHUKAMU B KOJIOHHOM armapare. Marematudeckoe
OTIMCaHUe TPoIlecca MHOTOKOMITOHEHTHOUM abcopOuuu B HACaJO0YHON KOJOHHE. MoaenupoBaHue Imporecca
MHOTOKOMIIOHEHTHOM MAaccollepe/layd B CEKIMSAX HACaJOYHOW KOJOHHBI. AJITOPUTM PELICHHUS KpaeBOU
3a/1auM JUIsl MOJIEJIMPOBaHMUSI ITpoliecca abcopOLuu B HACAI0YHOM KOJIOHHE.

Paszpnen 3. OcHOBBI OITUMHM3ALUHM XUMHKO-TEXHOJIOIHYECKHUX MPOLECCOB.

Tema 3.1 Pemenue 3a1a4 ONTHMHM3alMM € TEPMOJAMHAMUYECKMMH, TEXHOJIOTHYECKHMHU,
IKOHOMHYECKMMH, TEXHUKO-IKOHOMHMYECKHMMH M JKOJOTHYeCKMMH KPHUTEPUSMH ONTHMAJIbHOCTH.
Ontumaneneie pecypcocoeperatomue XTII. Beibop kputepueB onTUMaIbHOCTH (IENEBBIX (DYHKITHIN).
dopmynMpoBKa MHOTOKPUTEPUATIBHON 3a1aun onTtuMuzaiuu. OcoOEHHOCTH pelIeHUs] ONTUMHU3ALUOHHbIX
3anau XTIl npu HaMMUUK HECKOIBKUX KPUTEPHUEB ONTUMAIBHOCTH, OBPAXKHOM XapakTepe 1eneBor QyHKIUU
Y HAJIMYUU OrpaHudeHuit 1-ro u 2-ro poja.

Tema 3.2 AJropurMbl OJJHOMEPHOH M MHOIOMEPHOHM ONTHMM3AaUUHM. MeToAbl CKaHUPOBAHUS,
JIOKaJIM3aIKU dKCTpEMyMa, 30JI0Toro cedeHus u uucen duboHaun B cilyyae OJHOMEPHON ONTUMHU3ALUU.
MeTo/1bl MHOTOMEPHOM ONTUMU3ALKUK HYJIEBOTO, IEPBOTO M BTOPOTO MOPAAKOB. CUMILIEKCHBIE, ClTyyaiiHble
U TPaJMeHTHbIE METO bl MHOTOMEPHOM onTUMH3aK. MeTo mtpadHbIX GYHKIHH.

3akioueHue.

A. Ilpumenenne xkomnblTepHbIX Mopaedeil XTII npu npoeKTHPOBAaHMH XMMHYECKHX
npousBoacTB — B CAIIP. 3anaun cucrem aBromatuszupoBanHoro npoektupoBanus (CAIIP) u ctpykrypa
CUCTEM KOMIIbIOTEpHOTO NpoekTtupoBanusa. WHpopmannonHoe u marematnueckoe oOecneuenue CAIIP.
ABTOMAaTU3UPOBAHHOE POEKTUPOBAHUE C IPUMEHEHUEM KOMIbIOTEpHBIX Moaenen X TII.

b. Ilpumenenne kommnbOTepHbIX Moaeaeii XTII npu ynpasieHMH TeXHOJIOTHYEeCKHMMU
npoueccamu — B ACYTII. Komnsrorepaoe monenupoanue XTII B pexxume peanbHoro BpeMeHu. Cuctemsl
npsiMoro 1U¢GpoBoro (KOMIBIOTEPHOIO) YIPABICHUS TEXHOJOIMYECKMMH IporieccaMu. OcoOeHHOCTH
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peanu3anuu  KoMmnblOTepHbIX Mozenerd XTIl B aBTOMAaTW3UPOBAHHBIX CHCTEMAaxX  YIPaBJICHUS
TexHosiorudeckumu rnporeccamu (ACYTII).
4 O0beM yueOHOM TMCHUTIITHHBI

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) - - -
Jlaboparopusie padboTs! (JIP) 0,44 16 12
CamocrosiTeJibHAs padoTa 2,67 96 72
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
2,67
CaMoCTOATETFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 95,6 71,7
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM

AHHOTanus padoyeil MporpaMMbl AU CUUIJIHHBI

«@u3nveckas KyJbTypa U CIIOPT»

1 Henap aucuuMmiauHbl — GOPMUPOBAHME MHUPOBO33PEHUS U KYJIbTYPhl JIMYHOCTH, TPaKIAHCKOU
MTO3UIINH, HPABCTBEHHBIX KA4eCTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEJIBHOCTH B NMPUHATUU PEIICHUM,
CIIOCOOHOCTH HCIIOJIB30BaTh Pa3HOOOpasHbie (HOpMBI (PU3NYECKONW KYIBTYpPhI, CIHOpPTa W TypH3Ma IJis
COXpaHEHUs W YKPEIUICHUS CBOETrO 370POBbS U 3/I0POBbSI CBOUX OJM3KUX B TOBCEIHEBHOW >KM3HU H
poecCHOHATBHOM IeATeTLHOCTH.

2 B pe3yabTaTte u3y4yeHus JUCHUNIMHBI 00YUYAIONIUICS 10JIKEH

Obnadams CleTyONMMA KOMIIETECHIIUSMA U UHIUKAaTOpamMu ux noctwkenus: VK-7.1, 7.2, 7.3, 7.4

3nams:

- HAYYHO-TIPAKTHYECKUE OCHOBBI (PU3NYECKON KYJIBTYPHI M 3JJ0POBOTO 00pa3a KU3HH;

- BJIHUSHUE O3JOPOBUTEIBHBIX CHUCTEM (PU3MUECKOTO BOCIHUTAHHS Ha YKpEIJIEHWE 3J0POBBS,
podUIaAKTUKY TPOPECCHOHATBHBIX 3a00JICBaHUIN U BPEIHBIX IIPUBBIUCK;

- CIIOCOOBI KOHTPOJISI M OIEHKH (PU3MUECKOTO Pa3BUTHA U (PU3NUECKOM TTOATOTOBICHHOCTH;

- TpaBWIa ® CIOCOOBl IUIAHUPOBAHHS HMHAMBUAYAIbHBIX 3aHATHW Pa3IUYHOM LIETIEBOM
HaIpaBJIEHHOCTH;

- UICTOPHUIO PU3NUECKOUN KYJIBTYpPhI U CIIOPTA, MPEJACTABICHUE O 3HAYMMBIX CIOPTHBHBIX COOBITUSX HE
TOJBKO CBOEH CTpaHbl, HO © MHPOBOTO YPOBHsI, BUKHEHUIIINE TOCTHXKEHUS B 00JIACTH CIIOPTA;

- cnoptuBHble Tpaguuuu PXTY um. [I.U. MeHnneneeBa, MOMHHUTH O MOJBUTaxX CIIOPTCMEHOB B T'OJIbI
Benukoii oreuectBernnol BorHbI 1941-1945 rr.

Ymems:

-  TONJEPKHMBATh JOJDKHBIM YpOBEHb (DU3UYECKON TOATOTOBICHHOCTH IS OOecredeHUs
MTOJTHOLICHHOW COIMAIbHOM M MPO(eCCHOHATBHOM e TEIbHOCTH;

- UCIOJIb30BaTh OCHOBBI (PM3NYECKONW KYJIbTYpHI JJIi OCO3HAHHOTO BBIOOpA 30pOBbECOEpEraronux
TEXHOJIOTUH C YIE€TOM BHEIIHUX U BHYTPEHHUX YCJIOBUHU peain3aniui mpo(ecCHOHAIbHOMN NeITeIbHOCTH;

- CAaMOCTOSITEIbHO 3aHUMAThCA (PU3MUECKOM KyJIbTYpOU U CIIOPTOM;

- OCYILECTBJISATH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma U coOJoaTh MpaBuiia TUTUEHBI U
TEXHUKHU O€301aCHOCTH.

Braoemy:

- CpEIICTBAMH M METOJIaMU YKPETUICHHS 3/I0POBbs, (PHU3NUECKOTO0 CaMOCOBEPIICHCTBOBAHNS,

- TOJDKHBIM YPOBHEM (DM3MUECKON MOATOTOBIEHHOCTH, JUIsl 00€CTIeUeHUs TIOJTHOIIEHHOM COIMaTbHON
1 Ipo(hecCUOHATILHOM e TENIbHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pasoen 1. llpenmer @usnueckas Kynprypa u cnopt. Mcropus ®KuC
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1.1. TIPEAMET ®U3NYECKAA KVYJIbTYPA UM CIIOPT. 3amaum m MeCTO IUCHUILIAHBI B
MOATrOTOBKE OakanaBpa. Opranusanus y4eOHOro mpoliecca B paMKax JeHCTBYIONIEH PEUTHHTOBON CHCTEMBI.
TpeOoBaHus K 3a4eTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxnenue ¢u3nyecKkux yropakHeHUd u wurp. JpeBHue
onumnuazabl. Onumnuiickoe nBuxkeHHe. CHOpPTHBHBbIE O0OIIECTBA: UCTOpPUS (PU3KYIBTYPHO-CIIOPTUBHBIX
oOuiecTBeHHbIX opranu3auuid. CopTcMeHsl B roJibl Benukoi oTeuecTBEHHON BOMHBI.

Paszoen 2. OcHoBbI 310poBOTr0 00pa3a KU3HU

2.1. BPAUYEBHbII KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUSAX OUINYECKON
KVJIbTYPOU 1 CITOPTOM.

BpaueOHblii KOHTpOJAbL U BpaueOHOe oOcBUieTenbcTBOBaHUE. [legarornueckuil  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METO[Ibl, MOKA3aTelIH, KpUTEpUH U OLeHKHU. lIpodunakTika COPTUBHOTO
TpaBMaTu3Ma. OCHOBHbIE BHJbI TpaBM Y pasHbIX crenuanuszanuil. Oka3aHue MNepBOM MOMOIIM IS
CTYZCHTOB BY30B XMMHKO-TEXHOJIOIMYECKOTO IPOQUIISL.

2.2. TUTUEHUYECKOE OBECITIEYEHUME 3AHSATUN O3JIOPOBUTEJIbHOW ®U3WYECKOM
KYJIbTYPOI. I'ruena (pu3uueckoro BOCHHTAHUS ¥ CHOPTA. PeKUM MUTAHUS NPH 3aHATHAX (PHU3HUECKOI
KynbTypoit u cioptoM. ConnanpsHas ruruera. ColraibHO-0TIacCHbIE 00JIE3HU M MEPHI TTPO(PHITAKTHKH.

Paszoen 3. buonornyeckue 0CHOBBI (PU3NUECKON KYJIbTYphI U CIIOPTa

3.1. BUOJIOTUMYECKUE OCHOBBI ®U3MYECKOW KYJIBTYPhI M CIIOPTA. Oprauusm
YelloBeKa KaK eJuHas camopasBHUBarouiascsi Ouosoruyeckas cucrema. OuU3nyeckoe pa3BUTHE UYEJIOBEKa.
JlBurarenpHasi akTUBHOCTb U €€ BJIMSHUE HAa YCTOMUYMBOCTb, M a/IallTAllMOHHBIE BO3MOXKHOCTH YeJIOBEKa K
YMCTBEHHBIM U (PU3HUECKUM Harpy3Kam IpH pa3iHuHbIX BO3ACHCTBUSAX BHELUIHEH Cpebl.

3.2. OBPA3 XXM3HU U EI'O OTPAXXEHUE B ITPO®ECCHUOHAJILHON JIEATEJIbHOCTH.
310pOBbE YEOBEKAa KaK IEHHOCTh. 3I0POBBIA 00pa3 JKM3HU M €ro CoCTaBisitoniue. Poab U BO3MOXHOCTH
¢bu3nyeckoi KynbTypbl B oOecrieueHUH 3/10poBbsi. CoLMaIbHBIA XapakTep MOCIEACTBUNA AJIs 3A0POBbS OT
yHoTpeOaeHUs] HAPKOTUYECKUX CPEACTB U APYrux NcuxoakTuBHBIX BeuecTB (IIAB), monuHra u numeBbix
N00aBOK B CHOPTE, AJKOroJii U TabakoKypeHHs. JIOMMHr Kak MCKYCCTBEHHOE IOBBIIICHHE (HU3HUECKOMN
paboTOCIIOCOOHOCTH 1 €r0 OTPUIIATEIIbHBIE TTOCIIECCTBHUSA.

Pasoen 4. IlpodeccruonanbHO-IpUKIagHas pu3ndecKast KyJabTypa U CIOpT

4.1. ObIIAA ®OUSNYECKAA W CIIOPTUBHAA IIOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM ITPOLECCE. Meroanueckue npUHLMIBI (GU3HYECKOr0 BocnuTaHUs. OCHOBBI U
sTanbl 00y4yeHUs ABMKEHUSM. Pa3Butue ¢usmueckux kadecTB. POpMUPOBAHME NCUXMYECKUX KauyecTB B
npouecce  ¢usznyeckoro BocnurTaHus. CrnoptuBHas nojaroroBka. CTpykTypa IOATOTOBIEHHOCTH
CHOpTCMEHAa. MaccoBblif CHOPT M CHOPT BBICHIMX JOCTHXKEHHHM, MX nenu U 3aaaud. CrnopTuBHbIE
COPEBHOBAHUS KaK CPEICTBO M METOJ] OOIIECH U CielHaIbHON (PU3NYECKON TOATOTOBKU CTY/ICHTOB.

4.2. ®UBUYECKAS KYJIBTYPA U CIIOPT B IPO®ECCUOHAJIBHOU JEATEJIBHOCTU
BAKAJIABPA. Jluynass W CONMAIBHO-DKOHOMHYECKAss  HEOOXOAMMOCTh  MCUXO(DU3UIECKOM
MOATOTOBKH 4yesoBeka K Tpyay. Mecto [III®II B cucremMe nNOAroToBKM OyAyllero CHEHUAINCTA.
[IpousBoacTBeHHas (usznueckas KynbTypa u ciopt. [IpousBoacTBenHas rumHactuka. OcoOeHHOCTH BbIOOpa
(dbopM, METOZIOB U CpeACTB (PU3UUYECKON KYJIbTYpPhI U CIIOpTa B pabouee U CBOOOTHOE BpeMsl CIIELUAINCTOB.
[Ipodunaktuka mnpodeccHoHaIbHBIX 3a00JeBaHUI cpelcTBaMu (U3MYECKOM KyJIbTypbl W  CIOpTA.
JlononHUTENbHBIE CPEACTBA MOBBINIEHUS oOwEed u mnpodeccnoHanbHON paboTtocnocoOHOCTH. BiusHue
MHIUBUAYAIbHBIX OCOOEHHOCTEM M CaMOCTOSITENbHBIX 3aHATHH (U3NYECKOW KYJIbTYpOW M CIOPTOM Ha
OpraHu3M.

4 O0beM yueOHOM TMCHUILTHHBI

Beero CemecTtp
Bunel yue6HOM paboThI 1 cemectp 4 cemectp
3E | Akag.u. | 3E | Akan.u. | 3E | Akaj. u.
OO011ast TpPyA0€MKOCTh AUCLHUILIUHBI IO yueOHOMY | 2 72 1 36 1 36
IUIaHY
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2 72 1 36 1 36
Jlexmmm (JIek) 0,2 8 0,1 4 0,1 4
[TpaxTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Buja nTOoroBoro KOHTpoJIsi: 3auer 3auer
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Cemectp
Bcero
. 1 cemectp 4 cemectp
Bunel yue6HOM paboThI AcT
3E |Actpu. | 3E | Actpu. | 3E | OUF
OO611ast TpyA0E€MKOCTh AUCHHUILINHBI IO Y4eOHOMY 2 54 1 27 1 27
IUIaHY
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 2 54 1 27 1 27
Jlexmmm (JIek) 0,2 6 0,1 3 0,1 3
[TpaxTueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Buja nToroBoro KOHTpoJIsi: 3auer 3auer
AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«JJIeKTUBHbIE JUCHUIIJIMHBI 10 pu3nUecKoil KyJbType H CHOPTY»
1 Henp aucuMmimHbl — (QopmupoBaHUE (U3NYECKON KyIbTYpPhl JUYHOCTH M CHOCOOHOCTH

HaIPaBJIEHHOTO HCIIOJIb30BAHUS Pa3HOOOPA3HBIX CPEACTB (PM3UYECKON KYJIbTYPHl M CIOpTa, TypU3Ma IS
COXpaHEHUs W YKPEIUICHUS 30POBbs, MCUXO(U3MUYECKON MOATOTOBKH W CAMOIOJITOTOBKH K OyayIien
npodecCHOHATBHON IeATeTLHOCTH, TIOJYyYEHUN HaBBIKA B OJJTHOM W3 BHIOPAHHBIX BHJIOB CIIOPTA.

2 B pe3ysbTare U3y4eHHs] AMCHUIIMHBI 00YYAKOIIMIACS JOJI7KEeH:

Obnadams CleyONMMA KOMIIETEHIIUSMA U HHIUKAaTOpamMu ux noctwkenus: VK-7.1, 7.2, 7.3, 7.4

3nams:

- HAYYHO-TIPAKTUYECKUE OCHOBBI (PU3NUYECKON KYJIBTYPHI M 3JJ0POBOTO 00pa3a KU3HH;

- BIHUSHUE O3JOPOBUTEIBHBIX CHUCTEM (PU3MUECKOTO BOCIHUTAHHUS HAa YKpEIJIEHWE 3J0POBBS,
poUIAKTUKY TPOPECCHOHANTBHBIX 3a00JICBaHUI M BPEAHBIX TIPUBBIUCK;

- CIIOCOOBI KOHTPOJISI M OIEHKH (PU3MUECKOTO Pa3BUTUA U (PU3NUYECKOMN TTOATOTOBICHHOCTH;

- TpaBWIa ® CIOCOOBl IUIAHUPOBAHHS HWHAWBUAYATbHBIX 3aHATHW Pa3IUYHOM LIETIEBOM
HaIpaBJIEHHOCTH;

- cnopruHble Tpaauuuu MXTU-PXTY um. JI.1. Menaeneesa.

Ymemo:

-  TONJEPKHMBATh JOJDKHBIM YpOBEHb (DU3MYECKON TOATOTOBICHHOCTH Uil OOecredeHus
MTOJTHOLICHHOM COIMAIbHOM M MPO(eCCHOHATBHOU e TEIbHOCTH;

- HCIIOJIB30BaTh OCHOBBI (PM3UYECKOW KYJIBTYPHI IS OCO3HAHHOTO BBIOOpa 370pOBhECOEPETAIOIINX
TEXHOJIOTUH C YIETOM BHEITHUX U BHYTPCHHUX YCJIOBUH peain3aiuy mpoPecCHOHAIbHON ACSITEIHHOCTH;

- CAaMOCTOSTEIbHO 3aHUMAThCA (PU3MUECKOM KyJIbTYpOU U CIIOPTOM;

- OCYIIECTBIISITh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OpraHu3Ma U COOJII0/IaTh MpaBuiia TUTUEHBI U
TEXHUKHU 0€30ITaCHOCTH;

- BBINOJHATh WHIUBUIYaJTbHO TOJOO0paHHBIC KOMILIEKCH MO (PU3WYECKOW KYJIBTYpPE W Pa3IUYHBIM
BHJIaM CIIOPTAa;

- OCYIICCTBJISITh TBOPYECKOE COTPYIHUYECTBO B KOJUICKTUBHBIX (opmax 3aHATHN (PU3NUECKON
KYJIbTYpOH U CIIOPTOM;

- BBITIOJIHATH MMPUEMBI 3aITUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Braoemy:

- CpEIICTBAMH M METOJIaMU YKPETUICHHS 3/I0POBbs, PU3NUECKOTO0 CaMOCOBEPIIIEHCTBOBAHMS;

- TOJDKHBIM YPOBHEM (DM3MUECKON MOATOTOBICHHOCTH, JUIsl 00€CTIeUeHUs TIOJTHOIIEHHOM COIMaTbHON
1 poeCCUOHATBHOU JIEATETLHOCTH;

- TEXHUYECKUMH U TAKTUYECKUMH HaBbIKAMH B OJTHOM M3 BUJIOB CIIOPTA;

- UCTIOJIB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IIPAKTUUYECKON JEITEIBHOCTH U TMIOBCEIHEBHOM
KUZHU

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. OcCHOBBI TOCTPOEHHUS O3JOPOBUTEIBHOM TPEHUPOBKU. TeopeTHyecKko-MeToquuecKre
OCHOBBI (U3MYECKON KynbTyphl U cropTa. CopeprkaTeabHbIE OCHOBBI O3J0POBUTEIBHON (HU3MUECKOM
KylnbTypbl W crnopta. OCHOBHBIE HampaBJCHHUS: O3J0POBUTEIHLHO-PEKPEATUBHOE, 03I0POBUTEIHHO-
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peabuIUTallMOHHOE, CIHOPTHUBHO-PEaOMIMTALlMOHHOE, TUrueHndeckoe. lloBbllieHne QyHKIMOHAIBHOTIO
COCTOSIHUSL OpraHu3mMa U (PU3MYECKOM MOJrOTOBJIEHHOCTH. CriocoObl  perjaMeHTallui Harpy3Ku:
OU3KyIbTYPHO-0310POBUTEIbHBIE METOUKU U cucTeMbl. OCHOBHBIE (Da3bl 0310POBUTEIBHON TPEHUPOBKHU.
OneHka COCTOSIHMSI 3/J0POBbS U (PU3UUECKON MOJArOTOBICHHOCTH 3aHUMAIOIINXCS (PU3UUYECKOMN KYJIbTYpOU U
cnoptoM. @ynkunoHanbHble poos! (UCC, AL, KEJI u T.1.).

Paszoen 2. JIBurarenpHble BO3MOXKHOCTHU 4YesloBeKa — BocnuTanue gpusndeckux kauects. BOCK I'TO.
Metonuka opranuzauuu U npoBeaeHuss BuaoB ucnbiTanuid ['TO. Cucrema B3aumojeictBus B cdepe
(dbu3uYecKol KyJabTypbl H cropta. Bocnuranue ¢u3HYecKHMX KadecTB, OOydarommuxcs (OTACIbHBIC
KayeCTBEHHbIE CTOPOHBI ABUTATEIbHBIX BO3MOKHOCTEN YEJIOBEKA).

Paszoen 3. Metonuka opraHu3aldyd U MPOBEJEHUS CHOPTUBHBIX COPEBHOBAHUN U (DU3KYIBTYpPHO-
MacCOBBIX MEPONPUITHNA. XapaKTepUCTUKA CIOPTUBHBIX COPEBHOBAHUN U (U3KYJIBTYPHO-MACCOBBIX
MeponpusTiuil. CHOpTUBHBIE COPEBHOBAHUS, NPOBOJAUMbBIE [0 OOUIECHPUHATHIM IpaBwiaM. Eaunbii
KaJIeHJAapHbIH 1IaH (QU3KYJIBTYPHBIX M CIOPTUBHBIX Mepomnpustuil). OpraHu3anusi CIOPTUBHBIX
MeponpusTuil. Onumnuiickas xaptusi. denepanbHble (ClEUUaNbHbIE, HAIMOHAJIbHBIE) 3aKOHBI CIOPTE.
Knaccudukanus cnoptuBHbIX copeBHOBaHMH. HpaBcTBeHHBIE OoTHOIIEHUs B crnopte. Fair Play («Yecrnas
urpa») — KaKk OCHOBa J3THYHOro mnoBeneHusi B cnopre. Koaekc croptuBHoil stuku. Ilpodunakruka
Hapymenuii crioptuBHOM 3Tuku. BAJIA. Komexkc BAJIA. MexnyHaponHas KOHBEHIMS O OOprOe ¢
JOTIMHIOM B CIIOpTE.

4 O0beM yueOHOM TMCHUITHHBI

B CemecTtp
Bun yuebnoit paboTsl aKazeM. 1 2 3 4
qacax
OO611ast TpPYA0EMKOCTh AUCHHUIIIIUHBI TIO 328 56 92 90 90
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ayIuTOpPHBIE 192 32 64 64 32
3aHATHA
[IpaxTuueckue 3ansatus (I113) 192 32 64 64 32
CamocrositesbHast padora (CP) 136 24 28 26 58
KonrtakTHas camocrositenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 135.,2 23,8 27,8 25,8 57,8
JMCIUTUTHHEI
Buj uTOroBOro KOHTpOJIs: 3auer 3a4er 3a4er 3a4er 3a4er
B act Cemectp
Byt yae6Hoi pabGoThI P- I 10 I v
Jacax

OO611ast TpPyA0EMKOCTh AUCHUIIIIUHBI IO 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ayIuTOpPHBIE 144 24 48 48 24
3aHATHA
[Ipaxtnueckue 3anstus (113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 43,5
KonrtakTHas camocrositenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 101.,4 17,85 20,85 19,35 43,35
JMCIUTUTHHEI
Bujx uTOroBOro KOHTPOJIs: 3auer 3a4er 3a4er 3a4er 3a4er
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«BBenenne B HHPOPMALMOHHbIE TEXHOJIOT MM

1 Heap IMCHUIVIMHBI — O3HAKOMJIICHHE CTYICHTOB C TEOPETUYECKHUMH, IPAKTHYECKUMHU H
METOJIOJIOTHYECKIMH OCHOBAaMHM COBPEMEHHBIX HMH(POPMAIIMOHHBIX CHCTEM. B pamMkax wu3ydeHus
JTUCHUIIMHBL Yy CTYIACHTOB (OPMHUPYIOTCS TEOPETHYECKHE 3HAHUS U MPAKTHYECKHE HABBIKH TIO
WHCTPYMEHTAJIBHBIM CPEACTBAM NPOrpaMMHOro obOecnedeHus. CTyIeHThl M3y4aloT Ha TPAKTUKE BUJIBI
MH(POPMAITMOHHBIX TEXHOJOTHIA.

2 B pe3ysbTare U3y4eHHs] AMCHUIIMHBI 00YYAIOIMIACS JOJIKEeH:

Obnadams cneAyOIMUMU KOMIETSHIIMAMUA U WHIuKatopamu ux poctumxenus: OIIK-2.1; OIIK-2.2;
OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11; OIIK-5.5; OIIK-6.1; OIIK-6.2; OIIK-6.3.

B pe3ynbTaTe 0CBOCHUS TUCHMUIUIMHBI CTYICHT JOJKEH:

3names:

- MIPOIIECCHI, METOBI TTIOMCKA, cOOpa, XpaHEHHS, 00pabOTKH, MPEACTABICHUS, PACIIPOCTPAHEHUS
nH(pOpPMAaLIUU U CLIOCOOBI OCYILECTBICHHS TAKMX IMPOLECCOB U METOJI0B (MH(POPMAIIHIOHHBIE TEXHOIOTHH)

- COBPEMEHHbIE HMHCTPYMEHTAJbHbIE CpEAbl, MNPOrPaMMHO-TEXHUYECKUE IJIaTPOpPMBl U
IIPOrpaMMHBIE CPEACTBA, B TOM YHUCIIE OTEYECTBEHHOIO MPOU3BOJICTBA, HCIOIb3yEMbIE JUISl PELICHUs 3a1a4
podeccuoHaIbHOM 1eATENbHOCTH, U IPUHLIMIIBI UX paOOTHI.

Ymemn:

- BBIOMpATh M  UCIOJBH30BaTh COBPEMEHHBIE HWH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIC U
WHTEJUICKTYAJIbHBIC TEXHOJOTUH, WHCTPYMEHTAIBHBIC CPENbl, MPOrPAMMHO-TEXHHYECKHE IUTAaT(GOpPMBI U
MpPOrpaMMHBIE  CpPEACTBA, B TOM YHCIE OTCUSCTBEHHOTO IPOM3BOJCTBA, JUIS pEIICHHS 3a]ad
podeCcCHOHANTBHOM IEATETLHOCTH

- aHAJIM3UPOBATh MPO(ECCUOHABHBIC 3a7a4d, BBIOWpATh M UCHOJB30BaTh THojxojsmue MT-
TEXHOJIOTHH.

Braoemy:

- HaBbIKaMU palOTHI C JiexkauMu B ocHoBe U T-pemiennii jaHHbIMU

- HaBbIKAMU  TPUMEHEHHUSI  COBPEMEHHBIX  HMH(OPMAIMOHHO-KOMMYHUKALIMOHHBIX U
MHTEJUIEKTYaJIbHBIX ~ TEXHOJIOTMH, WHCTPYMEHTAJIbHBIX CPEACTB, B TOM YHCIE OTEYECTBEHHOTO
IIPOM3BOJICTBA, IJISl peLIeHHs 3a7a4 Ipo(ecCHOHATbHON JAEeSITEbHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

1 cemecTp — OcHOBBI MHPOPMAILMOHHBIX TEXHOJIOT Uil

Paszpnen 1. Beegenne B uH(popMannoOHHbIE TEXHOJIOTHH.

1.1. Crpykrypa oOmepalMOHHBIX CHCTEM, IaKeThl MNpHUKIaAHbIX mnporpamm, Microsoft Office.
Knaccudukanus mporpammubix cpenctB. CucreMHOoe W TpHUKIaAHOE mporpammHoe obecrneuenue [1K.
0630p onepanuonubix cucreM (OC). Ipunuunel coznanus u cocraB OC: sapo, uHTEepdeiic, npaiBepsl.
Kpartkas xapakrepuctuka WINDOWS, moaynesubiii npunnun noctpoenus. Cpena WINDOWS: okna, ux
AJIEMEHTHI, pab0Ta B MHOTOOKOHHOM PEKHME.

1.2. TekcroBeiii penakrop WORD, penaktoppl MaTeMaTHUYECKUX M XUMHUYECKUX (QOpMYyIL.
Bo3moxHOcTH co3manus 3neKkTpoHHbIX mpe3eHtauuil (Power point). Co3naHue TOKyMEHTOB Pa3IMYHBIX
dbopm (craHmapTHBIX M HecTaHmapTHhIX). Co3gaHue W PEJaKTUPOBAHUE TEKCTOBBIX JTIOKYMEHTOB C
MaTeMaTU4YECKUMH U XUMUYECKUMH (POPMYIIaMH.

1.3. Tabmuunsiit nponieccop EXCEL: 0630p, Tumnel u aapecauus sueek, Gpopmar sueek, BCTPOCHHbIE
¢yukuun, popmaruposanue tTabnuu. EXCEL: Bo3MoxHOCTH TaOIMYHOTO peaKTOpa U UCIOJIb30BaHUE €TI0
JUIs pelieHns nHGOPMaLMOHHBIX U HHKEHEPHBIX 3a7a4. [locTtpoenne rpadukoB u quarpamm.

1.4. EXCEL. Onepauun ¢ maccuBamu. Pa3paboTka u peanusanus NpPOCTEHIINX alTOPUTMOB C
WCIIOJIb30BAHUEM BO3MOXKHOCTEHM pemakTopa (HaX0XXJICHHE MaKCUMAJIbHOTO (MHUHMMAJIBHOTO) 3JIEMEHTA
BEKTOpa W MATpHUIbl, HAXOXKJIEHHE CYMMBbI 3JE€MEHTOB BEKTOpPa M MAaTpPUIIbl, BBIYUCICHHE MATPUUYHBIX
BbIpaKeHUH). PelleHne BBIYMCIUTENBHBIX 33Jad ¢ Hcnojb3oBaHueMm Tabmul. Pemenune CIIAY ¢
HCI0JIb30BaHUEM OOpaTHON MaTpPHUILBI.

1.5. EXCEL Iloctpoenue rpadpuxkoB u guarpamm. PacueT (yHKIMOHAJIbHBIX 3aBUCUMOCTEH U
MIOCTPOEHHE Tpapuueckux n300pakeHHuil ¢ ucnosb3oBaHueM crangaptHeix ¢yHknuii EXCEL u macrepa
¢yukuuil. [locTpoeHne NoBepxHOCTEN ¢ UCIOIB30BaHUEM MacTepa auarpaMmm. [loctpoenue nuHMi TpeHa.
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Pa3pnen 2. AnropurmMbl H OCHOBBI IpOorpaMMupoBanus Ha s3pike MATLAB.

2.1. Anroputmsl, THmbl anropuTmoB. IlonsTtue anroputmMa u ero cpoicTBa. CrocoObl 3amucu
QITOPUTMOB. MOIYIBHBIA NPUHLMUI IIOCTPOCHHSI AITOPUTMOB M IporpaMM. Ilaker KoMmbrOTEpHOMN
matematuku MATLAB. XapakTepuCTHKU $3bIKOB IMPOTpaMMHUpPOBAHUS. ODBONIONMS M KilaccUUKaIs
SI3BIKOB IPOrpaMMHUPOBAHUS, UMIIEPATHUBHBIE, (yHKIIMOHAJIbHBIE, JIOTUYECKUE, 00BEKTHO-
OpUEHTUPOBaHHbIEC, UX KOMOuHanuK. [loHSATUS TpaHCISAIMKM, KOMOWIALNN, UHTEPIPETALMH, UX pa3IudMsl.
SI3bIKM TPOrpaMMUPOBaHUSI BICOKOTO YpoBHs. CTPYKTYpHOE NPOrpaMMHpOBaHue, ero ocooeHHoctu. O630p
MaKeTOB KOMIIbIOTEpHOU MaTtemaTtnku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYpbl U MHPHUHLMIIBI CTPYKTYPHOTO MPOTPaMMHPOBAHUS,
wuocTpanus. bazoBble anropuTMHYECKME KOHCTPYKIUHU (ClieZlOBaHHE, BETBJIEHUE, IOBTOPEHHUE), HX
peanu3anun. Onepartopsl si3pika nporpammupoBanuss MATLAB. OcnoBubie pemrarenu (solvers) MATLAB
JUIS peaju3aluy BBIYMCIUTENIbHBIX alropuTMoB. bubnuoreka crannaptHeix ¢yHkumii size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. [loctpoenue rpagukoB (GyHKIMK OJHON U ABYX NepeMeHHbIX. Mcnonb3oBanue ¢pyHkumii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmienue rpapukoB(3aroJoBKu, MOAMUCH IO
OCSIM H TIp.).

2.4. Omepanuu HajJ MaccHUBaMH: BEKTOpaMM W MaTpUIlaMH - CIIO)KEHHME, YMHOXKEHUE,
TpaHCIIOHUPOBaHUE, oOpallieHre (Inv), BEIYUCICHHE HOPMBI (norm), paHra (rank) v onpeaenuTesis MaTpULIbl
(det ). Anroputr™mbl Hax0XJE€HUS MaKCUMAaJIbHOTO, MUHUMAJbHOIO 3JEMEHTa B MAacCHBE, aJITOPUTMBI
COPTHPOBKH W MX peanusanus (Hampumep, Selection Sort).

Paspnen 3. Yucaennblie Mmeroasl. Peanusanus npocreiiimx aaroputMmos B cpeae MATLAB.

3.1. UwucneHHble METOJbI, XapaKTEPUCTUKA U HUX OCOOEHHOCTH, MOHSITHE CXOAUMOCTH METOJa.
DneMeHTbl TEOpPHH MOTPEIIHOCTEeH, KiaccuuKaluus MOTPEeIIHOCTe, a0CONOTHasT M OTHOCHUTENbHAS
MOTPEIIHOCTh, MOHATHE (YHKLUHUU HOpPMBI. BBeneHue B CTaTUCTHKY. AJNTOPUTMBI A CTaTUCTHUYECKOM
0o0paboTku HHQOpMAIMK (BBIUUCIECHUE TOYEUHBIX W HHTEPBAJbHBIX OIIEHOK DPE3YJIbTaTOB H3MEpSIeMOi
BenuuuHbl), ux peanmsanuu B [IKM MATLAB. Ucnons3oBanue ¢yHkiuid min, max, median, var, polyfit,
polyval.

3.2. [Ipubnmmxenue Qynkuuid. MaTepnonsuus MHorowieHamu. Kycounas untrepnosisius (CruiaiH).
Onenka norpemnocti. @ynkunn MATLAB st pabotsl ¢ MHorowienamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Boruncnenue onpeeieHHbIX UHTErpajioB, alfOPUTMbBI METO/I0B MPSMOYTOJIbHUKOB, Tpaeuui u
CuMIicoHa, OlLIEHKa NOrPEIIHOCTH METOA0B. Peanmzanus aaropuTMOB UYHCIEHHBIX METOJOB BBIUMCIICHUS
onpezeNieHHbIX HHTerpaioB B cpee MATLAB, npuMeHnenre ctanaapTHbIX QyHKIUH trapz, quad, integral

3.4. UccnenoBanue QyHKUMM OJHOM mepeMeHHOM. Pemienue HenuHeiHoro ypaBHeHus f{(x)=0.
Otnenenne KOpHEl. AJITOpUTMBI YTOUYHEHHUS KOpPHS (METOJ NOJIOBMHHOro jAeneHusi, HproToHa, mpocrtoit
utepanun). CpaBHUTENbHBIE XapakTepucTuku. Peanmusamus anroputmoB B cpeae MATLAB mo 6imok-
CXeMaM U C UCIOJIb30BaHUEM peliareseil roots, fzero.

3.5. UccnenoBanue ¢yHkiuu ogHoi nepemeHHoi. [louck skctpemyma dyHkunu BoraucnurenbHbie
QITOPUTMBl HAXOXKJCHHS JIOKAJIbHBIX U TJOOAIbHBIX 3KCTPEMYMOB (METOJ [JEJIEHHs OTpe3Ka IoIoJjam,
METO/] 30JIOTOTO CEUCHHUsI), X pealn3aluu Mo OJOK- cXeMaM W C HMCHOJb30BaHHeM pematens fminbnd B
cpene MATLAB.

Pasnen 4. KomnblotepHubie ceTu. ba3bl 1aHHBIX.

4.1. KoMnbloTepHbIE CETH: TOMOJIOIMM CETEeH, MX XapaKTepUCTHKU. Tomojioruu cereil: 3Be3qHas,
IIMHHAs, KosblieBas. CeTH 3aKpbITOro THUMA: JIOKAJbHbIE U pAclpe/eieHHbIE CEeTH, KOPIIOPATUBHbBIE CETH.
[IporpaMmMmHO-TeXHMUECKOE OO€EcreueHne: ajapecanus, OINepallMoOHHAas CUCTeMa, aJanTepbl, JapailBepsl,
IIPOTOKOJIbI (0COOBIE SA3BIKH, Ha KOTOPBIX OOMEHHBAIOTCS MH(pOpMaluell KOMIIBIOTEPHl B CETH, HApUMED,
TCP, TCP/IP, UDP).

4.2. TnoGanwpubie cetn paznuunoro macmradba (WAN —Wide Area Net, MS Network, Internet).
Bosmoxnoctn cetn UurepHer, Cucrema TenekoHepeHIui. OnekTpoHHass modyra. JlocTtym K
nH(popMallMOHHBIM  pecypcaM. 3aumura uHpopmauuu. IloHatue Oe30macHOCTH — KOMIBIOTEPHOM
uH(pOpMaLUU: HAJASKHOCTh KOMIIBIOTEPA, COXPAHHOCTh JAHHBIX, 3allUTa OT BHECEHHUS HW3MEHEHUI
HEYNOJHOMOYEeHHbIMM 50 JIMIaMU, COXpaHEHWE TaWHBI IEPENUCKH B JJIEKTPOHHOW CETH AJTOPUTMBI
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3alUThl UH(pOPMAIMU: METO/bI 3aIIUThI, KOMIIbIOTEPHBIE BUPYCHl U 60pbOa ¢ HUMHU. MeTo/bl peanu3anuu
3alUThl HH(OPMALIMK: TPOrPaMMHBIE, allllapaTHbIE, OpraHU3alMOHHBIE.

4.3. Uadopmaronsslie cuctembl. CUCTEMbI yrpaBiieHUs: OaHKaMu U 0a3aMu JAaHHBIX. PensunoHHas
Mozenp naHHbIX. CTpyKTypa 3ammcu, MeToAbl foctyna K uHpopmauuu. OOMEH AAHHBIMU C APYTUMU
npuwioxxeHussMu WINDOWS: TekcToBbIMU pelakTopaMu U 3JIEKTPOHHBIMU TaOIHUIIAMU.

4.4. Pensunonnast 6a3a nanHbix ACCESS. I'maBHOe 0KHO, MEHIO KOMaHJ, MaHelb UHCTPYMEHTOB.
Coznanue u OTKpbITHE 0a3bl AaHHBIX. BBOJ M peJakTUpOBAaHME NAHHBIX B PEKUME TaOIUIBI U PEKUME
KOHCTpyKTOpa. PopMUpOBaHHE 3aIIPOCOB. 3arpoChl IPOCThIE U MHOTOTA0JIMYHbBIE, 3alIPOCHI C YCIOBUSMU.
Coznanne otueToB U GpopM. TexHosmorus peanusanun npocteimmx 3amay cpeacrsamu CYBJl ACCESS.

2 cemectp — [IpoduiabHoe nporpaMmHoe odecniedenne 1Jisi pelieHusi 3a1a4 npogeccHOHAIbLHOM

AeATeJIbHOCTH

Pa3znen 5. IIKM Python u ocoGeHHOCTH ero peaju3auMu s pellieHUs] PAacYeTHBIX 3a1a4 B
XMMMHU U XUMHY€CKOH TeXHOJIOTHH.

5.1. OOBeKTHO-OPHEHTHPOBAHHBIN S3bIK IporpammupoBanus Python: 00630p. OcobeHHocTH WU
CBOWCTBa 00BEKTHO-OpueHTHpoBaHHOrO mporpammupoBanus (OOII). Co3ganue W HCHOJB30BaHUE
muctpubytuBa Anaconda. Uudpactpykrypsl Spyder, Jupiter, cTpykrypa si3pika. OCHOBHbBIE CTPYKTYpPBI
JTAHHBIX (CIHMCOK KOPTEX, OOBEKTHI) U ONepanuu Hajg HUMH. AIrOopuTMbl. OCHOBHBIE AITOPUTMUYECKHE
KOHCTPYKLUU (clieZloOBaHKE, BETBICHHE, LIUKJIIbI) U UX peanu3anus B Python.

5.2. Brenenue B nmporpaMmupoBanue Ha si3bike Python. CTpykTypa nmporpaMMsl, OTCTYIIbI, MOJTYJIH,
omneparopsl, (PyHKIMH (MMEHOBAaHHBIE W AHOHUMHBIC), ocoOeHHOCTH. CTaHIapTHBIE W HECTaHIAPTHHIC
¢byakuun Python (o6mero HazHaueHus, MaTeMaTudeckue, 00paboTKa CTPOK, BBOJ/BBIBO).

5.3. Pa3zpaboTka aJiropuTMOB, [IPOrpaMMHUPOBaHKE U OTIaAKa nporpamm Ha Python (B cpene Spyder).
VYnpasnsomue koHcTpyKuuy if, for, while.

5.4 0O030p mNpeIMEeTHO-OPUECHTUPOBAHHON OubmuoTekn wMomyne Python nmns nHayuneix wu
MHXEHEepHbIX BbluMciieHuit SciPy (Moaynu scipy u numpy, a Takxke matplotlib), cpaBuenne ¢ MATLAB.
OcHoBHast cTpykTypa AaHHbIX NumPy JUIsi BEKTOPHBIX U MaTpUYHBIX BbluuciaeHui ndarray. OcoGeHHOCTH
BBINIOJIHEHUS] JIEUCTBUN HaJ MaTpuuaMu (CJIOKE€HUE, BBIYMTAHHUE, YMHOXKEHUE, OOpalleHHe) Ha S3bIKe
Python. Mnpopmarnimonnsie MarpuuHble (yHKUMHM (HOpMa, onpeaenuTenb, paHr). Meroael ndarray — T,
copy, shape, size, ndim u z1p., HHAEKCUpOBaHUE, MATPUYHOE NMPOU3BEACHUE U QYHKIIMK MOAYIS numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Hoctpoenne rpapuxoB B Python ¢ ucnons3oBanuem monyns matplotlib. dynkuun moxyns
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka mapaMeTpoB u
AHHOTUPOBAaHME rPaUKOB.

Pa3znesn 6. Metoabl BbIYMCAMTEJbHOH MaTeMaTHKH. OCHOBHBbIE 3Tallbl pelleHHs 3a/1a4 Ha
IBM. Pemienue cucteM JIMHeHbIX anreopandyeckux ypapuenuii (CJIAY).

6.1. IlpsMble U WUTEepallMOHHBIE YHMCIEHHBIE METOJbl. DJIEeMEHThl TeopuM norpemHocteil. [lonsTue
HOpMbI. OCcOOEHHOCTH MalIMHHON apudMeTuku (KpaTkuil moBTOp). OCOOEHHOCTHU BBINOJHEHMS JEWCTBUIMA
HaJ MaTpuuamH (CI0XKEeHUe, BHIUYMTAHUE, YMHOXKEHUE, oOpaieHue) Ha sizbike Python, mHpopmanmonnsie
MaTpUuHble QYHKIUU (HOpMA, OIIPEIEIUTENb, PAHT).

6.2. Pemenue cucrem nuHeWHbIX anreOpandeckux ypaBHeHuil (CJIAY). IloctaHoBka 3anaym.
[TorpemnocTu. MeTtoapl ¢ UCHOJIb30BaHUEM OOpAaTHOM MaTpULbl U METOJ MPOCThIX HTepainuil. Pemenue
CJIAY B Python ¢ ucnonb3oBanuem moayineil numpy.linalg u scipy.linalg. u ¢pynkumii det, rank, inv, cond,
norm, solve.

6.3. O630p metonoB pemenuss CJIAY. BprumcinurenbHas yCTOWYHUBOCTH, CXOAMMOCTH METOJOB.
OO0ycCOBIEHHOCTb CUCTEMBI JTMHENHBIX anredpandeckux ypaBHeHuil (CJIAY) u uncino 00ycioBIEHHOCTH.

Paznen 7. O0paboTka pe3yJbTaTOB HM3MepeHHsi OAHOW BejnuuHbl. [Ipudamxenue GpyHKuuu
MHOIO4JICHAMHM € OJHOW He3aBHMCUMON nepeMeHHOH. Pemenue cucTeM HeJIMHEHHBIX YpPaBHEHUM
(CHY) 4HC/IeHHBIMH MeTOIaMH.

7.1. OOpalOoTKa 3KCIEPUMEHTAIbHBIX JAHHBIX. TOUEYHbIE U HHTEPBAJbHBIE OLICHKU. DYHKIHUU
Python. Onpenenenuie kpurepust CTbroeHTA

7.2. Tlpubnmwxenue GyHKIUNA. MeToAbl WHTEPHOJAINA 3aBUCUMOCTEH C OJHOM HE3aBUCHUMOU
nepeMeHHol. MHTepnonsiuuonHbiil MHOrowieH Jlarpanka, peanuszainus B Python.
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7.3. Ilpubnwxenne QyHKIMA. MeETOIbl anmpoKCHUMAIMU 3aBHUCUMOCTEH C OJHOM HE3aBHCHUMOMU
nepemeHHod. Meton HamMenbmnx kBagpatoB (MHK). Hcnonws3oBanume Qynkuuit Python mns
annpokcumanuu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

7.4. AnropuTMbl MeTOJa TpocTOoW mTepanuu u metona Herotona - Padcona mns pemenus CHY.
CKOpOCTh CXOUMOCTH, OLIEHKU norpemnocTy. Peanuszanus meronos B Python.

7.5. Meroauka UCTIONb30BaHUs peliaTeseil B Moayse scipy.optimize, pyHkuuu root _scalar, root.

Pa3znesn 8. Pemenne 3agay MHOroMepHOil ONTHMHM3ALMHU YHCJICHHBIMM MeTOJAMHU. AHAJIN3 M
pemienne 1M PepeHuINATbHBIX YPABHEHUI YHCIEHHBIMH METOAAMU.

8.1. Knaccudukamus 3amad M METOJOB ONTUMHU3AaUMU. MeToa TrpaJueHTHOro cmycka. Meroa
nedhopMupyeMoro MHOrorpanHuka. Peanuzamus metonoB B Python.

8.2. Berpoennsie Metonbl SciPy. Beibop pemiarens B Moayie scipy.optimize BerpoeHHble METO b
SciPy, ¢pyakiuu minimize scalar, minimize.

8.3. Anroput™Mbl METOAOB pelleHus auddepeHunanbHblX ypaBHeHH. Mertonpl Jinepa U ero
Moaudukanuu. Peanusauus meronoB B Python. BriGop pemarenst B moayie scipy.integrate, (yHKUMH
solve ivp, solve bvp.

4. O6beM JTUCHUILIMHBI H BU/bI Y4eOHOH padoThl

Cemectp
Bceero
Bun yqeOHoi paboThI 1 cemectp 2 cemecTp
3F, Axan,. 3E Axag. 3E Axas.
4. q, q,
O0mas TpyA0eMKOCTh JMCUMILIMHBL | 6 216 4 144 2 72

Konrakrnas padora — ayIiuTopHbIe 3,78 | 136 2,36 85 1,42 51

3aHATHSA:
B TOM 4HClIe B PopMe MPaKTUICCKOM 1 36 0.5 13 0.5 13
MTOITOTOBKH

Jlexmm (JI) 0,47 17 0,47 17 - -

[TpakTueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
B TOM 4HClIe B popMe MPaKTUICCKOM 0.5 13 0.25 9 0.25 9

MTOITOTOBKH

Jlaboparopusie padboTs! (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4HClIe B popMe MPaKTUICCKOM 0.5 13 0.25 9 0.25 9

MTOITOTOBKH

CamocrositeabHas padora (CP) 1,22 44 0,64 23 0,58 21
IlepepaboTka yuyebHOTO MaTepHaa 0,06 2 0,06 2 - -

HOHFOTOBKa K IIPAKTHYCCKHUM

0,17 6 0,06 2 0,11 4
3aHITHUSIM

[ToaroroBka k 1a60paTOPHBIM 0.31 11 0,06 ) 0.25 9

pabotam

IToaroroBka K sK3amMeHy 0,36 13 0,36 13 - -
[ToaroToBKa K MPOMEKYTOTHOMY 0.17 6 0.06 ) 0.11 4
KOHTPOJTIO

Jlpyrue BHIBI CaMOCTOSTEIBHON 0.17 6 0.06 ) 0.11 4
paboTHI

Buabl KOHTpOJIs

3auer - - + +
OK3aMeH + + - -
KonrtakTHas camocrositenbHas paboTa 0.4 0.4 -
CaMOCTOSTEHHO N3YYCHUE PA3ICIIOB 1 35.6 1 35.6 - i
JIACLIMIITHHBI

Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer
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Cemectp

Bcero

. 1 cemectp 2 cemecTp
Bun yuebnoit paboTsl
3E Axan. 3E Actp. 3E Actp.
q. q. q.
O01mas TpyA10eMKOCTb JUCHMUIJIMHbI 6 162 4 108 2 54

KonTakTHasi paboTra — ayIuTOpHbIE 3,78 102 2,36 | 63,75 | 1,42 | 38,25

3aHATHS:
B TOM 4HClIe B opMe MPaKTUICCKOM 1 27 0.5 13.5 0.5 13.5
[TOIFTOTOBKH

Jlextmm (JI) 0,47 | 12,75 0,47 12,75 - -
[Tpaxtuueckue 3ausarus (113) 1,42 | 38,25 0,94 25,5 047 | 12,75
B TOM 4HClIe B popMe MPaKTUICCKOM 0.5 13.5 0.25 6.75 0.25 6.75
[TOJIFTOTOBKH

Jlaboparopusie padboTs! (JIP) 1,89 51 0,94 25,5 0,94 25,5
B TOM 4HClIe B PopMe MPaKTUICCKOM 0.5 13.5 0.25 6,75 0.25 6,75
[TOJIFTOTOBKH

CamocrositesabHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75

IlepepaboTka yue6HOro Marepuaia 0,06 1,5 0,06 1,5 - -

HOHFOTOBKa K IIPAKTHYCCKHUM

0,17 4,5 0,06 1,5 0,11 3
3aHITHUSIM

[ToaroroBka k 1a60paTOPHBIM 031 | 825 0.06 1.5 0.25 6,75

pabotam

[ToaroroBka K sK3amMeHy 0,36 | 9,75 0,36 9,75 - -
[ToaroToBKA K MPOMEKYTOTHOMY 0.17 45 0.06 1.5 0.11 3
KOHTPOJTIO

Jlpyrue BHIBI CaMOCTOSTEIBHON 0.17 45 0.06 1.5 0.11 3
paboTHI

Buabl KoHTpOJIS

3auer - - + +
IK3aMeH + + - -
KonrakTHas camocrositenpHas paboTa 0,3 0,3 -
CaMOCTOSTEHHO U3YYCHUE PA3ICIIOB 1 26.7 1 26.7 - i
JIACLIMIITHHBI

Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer

5.2 IncuunjauHbl 4acTu, GopMHpyeMoii y4aCTHUKAMHU 00pa3oBaTe/bHbIX OTHOLIEHHIA
(o0s13aTe/IbHbIC BADHATHBHBIC TUCHMIIIHHBI)

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«OCHOBBI OMOXUMHH»

1. Heap aucuMmimHbl — (GOPMUPOBAHUE Y CTYACHTOB 0a30BbIX 3HAHUI O OMOOPraHWYECKOU
XAMUHU, HEOOXOIUMBIX Uil W3y4eHHS MEXaHW3MOB JCHCTBHUS OHOJOTMYECKH AaKTHBHBIX BEIIECTB IS
pa3NUYHBIX Ccep NPUMEHEHUs, a TakKe JUId TOHUMAaHWS MPUHIMIIOB OHOPAMOHAIBHOTO IOJIX0Aa K
CO3[aHMIO HOBBIX COEIMHEHUH, UCTI0Ib3YyEMBIX B 00J1aCTU CPE/ICTB 3alllUThl PACTEHUI.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaAMH X TOCTHKCHUS:

YK-1.1; [1K-2.2; TIK-5.1.

3names:

— OCHOBHBIE CTPYKTYPHBIE OJJIEMEHTHI YIJIEBOJOB, HYKJICHHOBBIX KHCIOT, OEIKOB W JPYruX
OMOMOJIEKYII CI0KHOTO CTPOCHUS;
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— MPUHIUIBI (PEPMEHTATUBHOTO KaTalu3a U MHIMOWPOBaHUs (PEPMEHTOB;

— OCHOBHbIE META0OJIMYECKHE NYTH M MEXaHU3Mbl PEryJSIIMM METa0OJMYECKHX IIPOLIECCOB
MHOTOKJIETOYHBIX OPTaHU3MOB;

— OCHOBHbBIE MEXaHU3MbI OMOTpaHCc(hOpPMALINK KCEHOONOTHKOB;

Ymemy:

— aHaJIM3UPOBATH BO3MOXKHbIE OMOMUIIEHM B OPraHU3Me€ IMpPU BO3JIEHCTBUU HAa HETO PA3IUYHBIX
KJ1aCCOB XMMHUYECKHUX COCIUHCHHU;

— pa3buparbcsi B MeTaOOJIMYECKUX CXEMax OpraHu3Ma, yMeTb MOJEIHPOBaTh OMOXMMHUYECKYIO
B3aMOCBSI3b MEX/1y pPa3IM4YHbBIMU METa00JIUTaMU;

— BBIABIATh (PYHKUMOHAIbHBIE TIPYNNbl B COCTABE HOBBIX COEAMHEHUN, KOTOpPHIE MOTYT
MpEeBpallaTbCsl B TENAaTOTOKCUYHbIE M MyTareHHble TpYyNNbl B pe3yinbTare OuoTpaHchOpMaLU
MOHOOKCUT'€Ha3aMU U IPYTMMH METa00JIUYECKUMH CUCTEMaMU;

Braoemy:

— TEpPMHHOJIOTHEHN B 00J1acTH OMOXUMHUHU U MOJIEKYJIIPHOM OMOJIOTHY;

METO/10JIOTHEN OMOXMMHUYECKOI0 M01X0/1a K M3YUYEHHUI0 XUMUHU OMOJIOTMYECKU aKTUBHBIX BELIECTB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Pa3nen 1. CTpyKkTypHBIe M0J1eKYJIbI 0HONIOJIUMEPOB.

1.1. Beenenue. Onpenenenne OMOXMMUU U €€ OCHOBHBIE pazjienbl. CBs3b OMOXMMHH C APYTrUMHU
HayKaMH, €€ poJib U 3Hau€Hue JUIsl W3Y4eHHUs AMCLUMIUIMH, 3aBS3aHHBIX C pa3pabOTKOW U MPOU3BOJACTBOM
OMOJIOTMYECKH aKTUBHBIX BEIIECTB U OMOMEIULMHCKUX NpenaparoB. OCHOBHbIE BEXU B UCTOPUU PA3BUTHSL
OMOJIOTMYECKON XMMUU. YPOBHU OpraHU3aIMH >KMBOM MaTepuu. buo3neMeHTHbII U MOJIEKYJIIPHBIA YPOBHU
opranuzanuu Ku3Hu. OOmMI IUIaH U3y4eHUs JAUCLUUIUIMHBL. YIPOUICHHAas CXEeMa OpraHu3aluu
MeTab0IMYECKUX MPOLECCOB U MOJIXObl K ee u3ydeHuro. Hekotopeie obmue u crnenuduyeckue cBoicTBa
OMOMOJIEKYII.

1.2. VrneBoapl. Monocaxapunel. OmnpeneneHue, oOume OCOOEHHOCTH U (DYHKIMU YriIeBOJOB.
Knaccudukanus yrineBomoB. OmpeneineHue U OCOOEHHOCTH CTPOCHHS MOHOcaxapuaoB. CrocoObl
M300paXeHUsT CTEPEOU30MEPOB MOHOcaxapuaoB. OOpa3oBaHME HUKIMYECKHX (OpPM MOHOCAXapuaOB M
sBJIEHHE MyTOpoTalui. CUHTETHYECKUE TOX0bI K MOJyYEHUI0 MOHOCAXapu/I0B.

1.3. YraneBoasl. [lu- u nonucaxapuabl. OcoO0eHHOCTH CTpOeHUs Tiuko3uaoB. Hanbonee 3HaunMble
pUpoAHbIe nucaxapuabl. CHHTETHYECKHE CHOCOObI MOJydeHMs nucaxapuaoB. OCOOEHHOCTH CTPOEHUs U
BU/JIbI nTosMcaxapuaoB. Hanbomnee 3HaunMble NpUPOIHBIE OJIMCAXapUIbIL.

1.4. Jlununel u kinerouHble MeMOpanbl. OnpeneneHue v OHoJOrMueckue (YHKIUU JIUIHIOB.
OcobGenHocTH cTpoeHus U Kiaccudurarus munuaoB. OcCOOEHHOCTH CTPOEHUS M CBOMCTBA U OMOJIOTHYECKAs
3HAYUMOCTb >KMPHBIX KHCIOT, BXOJSIIMX B COCTaB JUMNHNAOB. BiMsHUE CTPYKTYpbhl U COCTaBa KUPHBIX Ha
CBOMCTBA JUIUIOB U MEMOpaH, MOCTPOCHHBIX HA UX OCHOBE. XUMUYECKHE CBOMCTBA TPUALMIITIIULEPUIOB.
HaubGonee Baxuble kiacchl JunugoB CrnocoObl OpUEHTAlMM MOJIEKYJ] JIMIUIOB B BOJHOM pacTBOpE.
KuakocTHo-MO3anuHas MOJENb CTPOEHUS KieToyHble MeMmOpanbl. DyHkuuu OuomembOpan. Cocras
ouonornueckux MeMOpas. [IponuiaeMocTs MeMOpaH Ui MOJIEKYJ Pa3IMYHbIX TUIIOB. Bkl MeMOpaHHOTO
TpaHcnopTa. AKTUBHBII MeMOpaHHbBIN TpaHcnmopT U MexaHusMm paboTsl Na/K-AT®-a3pl. MunemisipHoie
CTPYKTYphl B opranusme. HeOnorennble MULEUIIpHbIE CTPYKTYPbl U MX IMPUMEHEHUE B KayeCTBE CHUCTEM
JIOCTaBKH JIEKAPCTBEHHBIX cpeAcTB. JIMMocombl: OCOOEHHOCTH CTpOEHHMs, OOIas cxema IOJydeHUs u
HaIpaBJIEHUS UCIOJBb30BaHNUS B KAUECTBE CUCTEM JI0CTAaBKU JIEKAPCTBEHHBIX CPEJICTB.

1.5. HykiieoTuapl U HYKJIEHHOBbIE KHUCIOTb. OCOOEHHOCTH CTpPOEHHUs HYKJIeoTUIOoB. Tayromepus
A30THUCHBIX OCHOBAaHUN HYKJIEOTHA0B. DYHKIUM HYKIEOTHJOB M HYKIEHMHOBBIX KHUCIOT. Buael u
OCOOCHHOCTH CTPOEHMSI HYKJIEMHOBBIX KuCIOT. [loBpexaeHue CTPYKTyphl HYKIEMHOBBIX KHCIIOT
¢buznueckuMu (QpakTopaMu U XUMHUYECKMMH MyTareHamu. TepanmeBTHYECKHE CpPEJICTBA, OCHOBAaHHBIE Ha
xuMuueckoM Bozaercteuu Ha JJHK. UaTepkansatopsl.

1.6. AMuHOKHCIIOTHI, enTuipl. OnpenenaeHre, 0COOEHHOCTU CTPOEHUSI U OMOJIOTHYECKUE (YHKIIMU
amuHOkuCIOT. Homenknarypa u wiaccupukanuss aMHUHOKHCIOT. (OcOOEHHOCTH CTEPEOU30MEpPHH
MIPUPOJHBIX aMUHOKUCIHOT. [IpoTenHOreHHble aMUHOKUCIOTHL. OCOOEHHOCTH CTPOEHUS U OHOJIOTHYEcKast
pOJIb pa3MYHBIX TPYNI MPOTEHMHOTCHHBIX AMHHOKHUCIOT. MDU3MKO-XMMHYECKHE CBOWCTBA INPUPOIHBIX
aMUHOKHUCIIOT. OCOOEHHOCTH CTpOeHHsI U Ouojoruueckas 3HAYMMOCTh mNenTuaoB. CymMmapHbI 3apsij
nentraa. CBoliCcTBa NENTUIHOM CBSI3U.
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1.7. benku. YpoBHu ¢opMupOBaHUSA CTPYKTypbl Oenka. IlepBuunas cTpykrypa Oenka u ee
Oouosnoruueckas 3HauYUMOCTb. (OcoOeHHOCTH (GOPMHUPOBAHUSA PA3IMYHBIX TUIIOB TPYKTYpbl Oelka.
CrpykTypHbIe TUIBI 0eNKOB. THUIBI XUMUYECKUX CBA3EH MpH (OPMUPOBAHUU TPETUUHOM CTPYKTYpHI Oelka.
Ocob6ennoctu ¢donauara OenkoB. [loctrpancnsimonHbie Moaudukanuu OenkoB. JleHarypaius OEIKOB.
YerBepTuuHas cTpykrypa 6enka. Kondopmannonnas 1abMibHOCTh OEIKOB.

1.8. ®epmenTsl. OnpeniesieHre U OCHOBHBIE BEXH B UCTOPUU CTAHOBJICHUS U PA3BUTHUS SH3UMOJIOTUU.
OObuee cTtpoeHue (EepMEHTOB U THUIIBI BCIOMOIaTelIbHBIX BEIIECTB, YYaCTBYIOIIMX B paboTe (PEepMEHTOB.
OcoOenHocTu (epMEHTOB Kak KaTanu3aTopoB. OCHOBHbIE IPUHILIUILI (pepMEHTAaTUBHOIO KaTaiuza. Teopuu
y3HaBaHus ¢epmeHToM cyoctpara. OOmue OCOOEHHOCTH M MEXaHWU3Mbl PAaOOThl AKTUBHBIX IICHTPOB
¢depmentoB. Homenknatypa ¢epmentoB. Knaccudpukanus depmentos. KodepmeHTbl U mpocreTHyecKue
IPYNIbl HEKOTOPBIX Ki1accoB (epmeHTOB. OCHOBbI KHUHETHUKU (PEpMEHTATUBHBIX MPOLECCOB. MeToabl
perynsuuu akTuBHOCTU pepMeHToB. IHrnbupoBanue pepMeHToB. 3HaUEHHE SH3UMOJIOTUH [T MEULIMHBI.

1.9. Buramunbl. OnpeneneHre BUTAMMHOB M OCHOBHBIE OMOJIOTMYECKUE NMPU3HAKH BUTAMUHOB M
BUTaMHUHOMNOJOOHBIX BemiecTB. Mcropus OTKpbITHUS BUTAaMUHOB. (OCHOBHBIE MPHUPOJHBIE HMCTOYHUKH
BUTAMUHOB JJIsl opranu3ma uenoseka. Kimaccuduxanus ButamMmuaoB. JKupopacTBoprMbI U BOJIOPACTBOPUMBIE
BUTAMUHBI, UX OMOXUMHUYECKUE QYHKIUU U OHOJIOTHYecKasi 3HaYMMOCTh HAa OPraHU3MEHHOM YPOBHE.

Pa3nen 2. Merabosmm3Mm.

2.1. O0mue 3aKOHOMEPHOCTH METa00JIMUeCKuX MporieccoB. OnpeneneHue MeTadoin3Ma 1 OCHOBHBIC
3alaud, KOTOpbIE OH pEelIaeT Ha YpPOBHE (YHKIMOHHUPOBAHMS BCEro oOpraHnusma. BsaumocBssp
KaTtaboJu4yeckux W aHabonmdeckux mpoueccoB. Ilnactuyeckuit u sHeprerrueckuil oomeH. OcobeHHOCTH
OpraHu3aliM, MPOTEKaHWSI U Peryisilud MeTaboJIMYecCKUX IpoleccoB. Makpospruueckue BelIecTBa.
CTpyKTypHblE OCOOEHHOCTH, MPUPOAA MaKpOIpruuyHocTh U pojb AT® B sHepreruueckoM oOOMEHe.
MexaHu3M  NpPOTEKaHWs SHEPro3aBUCUMBIX OHOXMMMUYECKHUX IpoleccoB npu ywyactuun ATO.
BoccTaHOBUTENBHBIN TOTEHIIMAT KIETKH.

2.2. Karabonuzm yrieBogoB. OOmas cxema OuOoTpaHcQoOpMalMM YIJIEBOJOB IO  XOTYy
nuuieBapuTenabHoro Tpakrta. OOmias cxema MeTa0OJMYECKMX IpeoOpa3oBaHUN TIUIIOKO3bL. Metabosn3m
riykoreHa. I'nukomnus: odmas Merabonrueckas cxema, MEXaH|3M paboTbl HEKOTOPBIX (PEPMEHTHBIX CUCTEM,
OCOOCHHOCTH NPOTEKAaHUS B a’pOOHBIX M aHA’POOHBIX YCIOBHUSX B KJIETKE. DHEPreTUUYECKUHM BBIXO
rkosm3a.  OKUCIHTENbHOE JekapOokcuiaupoBanne mnupyBara. [lukn KpeOca. Amnamnepo3 u  ero
Ouooruueckasi 3Ha4YuMOCTb.

2.3. Karabomm3m munugoB. OOmiee mpeacTaBieHHe O Karaboiau3Me JUNuAoB. Pacrieruienne
TpuamrmuepuaoB. Karabonuyeckuil myts raunepuna. Karabonnsm skUpHBIX KUCTOT (O€TTa-OKUCIIEHUE):
0COOEHHOCTH MpOTeKaHUs U peryisnuu. dakTopsl, Hapylale HOpMalbHYIO paboThl (PepMEHTATUBHBIX
CHCTEM Ipoliecca OeTTa-OKUCIICHUS.

2.4. Karaboim3M aMMHOKHCIOT. KeTOHOBEIE Tella: OCOOCHHOCTH MeTadoJim3Ma, OMOJIorHYecKas
3HAYUMOCTb M NATOJOIMYECKUE MPOSIBICHUS Ype3MEepHON KoHIeHTpauuu. O01as cxema U 3aKOHOMEPHOCTH
MIPOTEKAHUSI KaTabOJIMYECKUX MPOLIECCOB MPOTEMHOT€HHBIX aMUHOKHUCIOT. Llukin MoueBrHBI. OCOOEHHOCTH
Jerpajiallii yriepoaHOI0 CKeJIeTa HEKOTOPhIX TPOTEMHOT€HHBIX AMUHOKHUCIIOT.

2.5. OxucnurensHoe (ochopunupoBanue. Jlokamuzamuss B KJIETKE U OOIME 3aKOHOMEPHOCTH
MPOTEKAHUSI MPOIECCa OKUCIUTENbHOTO (hochopunrpoBaHus. KOMIOHEHTHI 1M MepeHoca 3JIEKTPOHOB,
OCOOCHHOCTM HX CTpOEHHs, (DPYHKIMOHUPOBAHUS U B3auMOCBS3b. COBpEeMEHHbIE NPEJCTABIECHUS O
(GYHKIIMOHMPOBAHUM CUCTEMbBl OKUCIUTENBHOTO (OCHOPUIMPOBAHMS: OpPraHU3aALMs CYNEPKOMIUIEKCOB
ANIEKTPOH-TpaHCHOPTHOHN 1enu. OcoOeHHocTH cTpoeHus y pyHkunonupoBanuss AT®-cunrassl. Perynauus
aKTUBHOCTH IPOTEKAaHUS OKHUCIUTENbHOTO QochopmmmpoBanus u cuHteza AT®. T'mnosHepreTuueckue
cocTostHUSI. PoJib MUTOXOHIpHWI B peryisiiud TeMIeparypbl Tena. Pa3oOmurennt OKUCIUTEIHHOTO
dhochopumpoBanusi. AKTUBHBIE (POPMBI KHCIIOPOa U OMOJIOTHUECKHE CUCTEMBI UX JI€3aKTUBAITUH.

2.6. Anabonusm yrieBoaoB. OOmee mpenacTaBieHue O aHaboJMueckux mpoiieccax. OcoOeHHOCTH
MPOTEKAHUSI M PETyISIMM TIIOKOHeoreHesa. McxoaHble MeTa0oMUThl [Uisi OMOCHMHTE3a TIJIIOKO3bl. L{uki
Kopu. CunTes riatoko3sl U3 nupyBaTa: 0COOEHHOCTH NMPOTEKaHHs B CPABHEHUH B 00OpaTHBIM KaTaOOJIMYECKUX
IIPOLIECCOB, MEXaHU3MbI peau3allii HEKOTOPBIX CTaui. DHEepreTHYecKuii OanaHc rIFOKOHEOTeHe3a.

2.7. buocunte3 nununoB. Haunbonee 3HaunMble myTd aHa®oiIM3Ma JUMHI0B. BUOCHMHTE3 >KHPHBIX
KHUCIIOT: OCOOEHHOCTU CTPOEHUS, (QPYHKUMOHUPOBAHUS M PErylIalud paboThl COOTBETCTBYIOILETO
(epMEHTHOro KOMIUIEKCA, XHMM3M T[pPOTEKAlIUX Ha HeMmM peakuuid. OcoOeHHOCTH CHUHTE3a
JUIMHHOIIETIOYEYHbIX U HEHACBIIIEHHBIX KUPHBIX KUCIOT. CUHTE3 TPHALIMIITIIMLIEPUHOB.
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2.8. buocuHTe3 aMHMHOKHCIOT M TentuaoB. OOmmui o0030p Merabonm3zma azora. OOmas cxema
OuocuHTe3a aMUHOKHUCIOT. OCOOEHHOCTH OMOCHMHTE3a HEKOTOPHIX MPOTEMHOT€HHBIX aMMHOKUCIOT. Ob1ue
3aKOHOMEPHOCTH OHOCHHTE3a TMeNTHIOB. BHOCHHTE3 NEeNTHIHBIX TOPMOHOB. bHOCHHTE3 WHCYyIWHA.
brocuHTe3 HU3KOMOJIEKYIISIPHBIX IENTHI0OB HA TIpUMepe OMOCHHTE3a TITyTaTHOHA.

2.9. buocunte3 OenkoB. OOmiee mpeAcCTaBICHHE O OWOCHHTE3E OCJIKOB: OCHOBHBIE CTaauu H
ydyacTHUKHM mporecca. [‘enernueckuil koj. OCOOEHHOCTHM MPOTEKAaHUS CTAaAMM TPAHCKPUIIMM TMpU
OouocunTeze OenkoB. Mexanusm oOpazoBanusi amunoaiul-TPHK, ocoOennoctu pabotel (depmenta
amuHoauun-TPHK-cunrerassl. OcobeHHocTH crpoeHus pubocoM. OCOOEHHOCTH MPOTEKaHHUsS CTaAuU
TpaHcIAUUU Ipu OuocuHTe3e Oenka. L{uki anoHranuu u pakTopsl, yHacTBYIOIINE B €0 MPOTEKAHUU.

2.10. ®orocunte3. OOmMe 0cOOEHHOCTH aHAOOIMYECKUX IPOIECCOB y (HOTOCHUHTE3UPYIOLIUX
opraHu3MoB. B3anmMoCBs3p aBTOTPO(MHBIX H TETEPOTPOPHBIX OpPraHW3MOB. buonormyeckas poib
¢oTtocunTeza. Jlokanmmuzamus u  obOmas cxema (¢orocuHTe3a. OcoOeHHOCTH  (POTOPUZUYECKOTO,
(OTOXMMHYECKOT0 U XUMUYecKkoro 3tanoB ¢orocunresa. Lukin KanpBuna.

2.11. Merabomusm KceHOOMOTUKOB. Ormpenenenne kceHoOMOTHKOB. Ilytm mnocTymieHus u
BBIBEJICHUS] KCEHOOMOTHMKOB B OpraHm3Mme >KMBOTHBIX. Kiaccudukanus kceHoOumotukos. OOmiee
npejcTaBieHue o (azax MeradosiM3Ma KCeHOOMOTUKOB UX OMoxumuueckoe 3HaueHue. Paza | merabonuzma
KCEHOOMOTUKOB. MexaHu3M TUJIPOKCUJIMPOBaHUS cyOcTpaTa Impu ydacTuu 1urtoxpoma P-450.
OxucauTenpHble HpoOIEcChl OmNocpenoBaHHble HUTOXpoMoM P450. Perymsiuust akTUBHOCTH (EpMEHTHOM
cucteMbl muToxpoma P450. T'mpponutuueckwe peakuuu B MeTaboim3Me KCEHOOMOTHKOB. Peakium
BOCCTAHOBJIEHHS B MerabOoimsMme kceHoOmotukoB. Pasza ll merabomm3sma xceHoOmoTHKOB. KoHbroramms
MPOMEKYTOYHBIX METa0OJIMTOB C OCTaTKaMH YIJeBoJOB. Peakumm cynedatupoBanus. Peakiuu
AllCTWIMPOBAHUS W METHJIMPOBAHHUA B MeETaboNM3Me KCEHOOMOTHKOB. KOHBIOTAMs MPOMEKYTOUHBIX
MeTab0JIUTOB ¢ aMUHOKHCIOTaMu. PoJib rityraTnoHa B MeTaboJin3Me KCEHOOMOTUKOB.

4. O0beM yueOHOH THCHMILITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acrp.
3E
4. 4.

O01mas Tpy10eMKOCTh 1M CHHUILJIMHbI 5 180 135
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,22 80 60
Jlexuu 1,33 48 36
[IpakTueckue 3aHATHS 0,88 32 24
CamocrosiTesibHasi paboTa 2,78 100 75
KonrtakTHas camocrositenbHas paboTa 0.4 0,3

2,78
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIIMHbI 99,6 74,7
By MTOroBOro KOHTPOJIs: 3ader c oleHKOM

AHHOTaNusA padoyeil NPOrpaMmMbl JUCHUILIMHBI
«CoBpeMeHHbIe MeTObI (PU3MKO-XUMHUYECKOI0 AHAJIN3Aa OPraHNYecKUX BellecTB)

1. Heap aucnumiauHbl — cHopMHpoBaTh y OOyJarommxcs oOIIee MpeacTaBlIeHue O Hambosee
ITUPOKO TPUMEHSEMbIX COBPEMEHHBIX WHCTPYMEHTAIBHBIX METOJaX aHalli3a OPraHUYeCKHX BEIIECTB,
O03HAKOMHUTh WX C TEOPETHUYSCKUMH OCHOBAMH 3THX METOJOB U c(HOpPMHpOBATH y CTYJICHTOB 3HAHWS,
obecreunBaroue WM CIHOCOOHOCTh CAaMOCTOSITEIBHOTO BBIOOpa KOHKPETHBIX METOJOB aHaiu3a
OpPraHMYECKUX BEIIECTB.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLIHHBI 00yYAIOIIHIACH TOIKEH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaMH X JTOCTHKCHUS:

VK-1.2; VK-1.4; I1K-3.1; TTK-3.2; TIK-3.3; TIK-5.1; TIK-5.4.

Buame:

— OCHOBHBIC 3aKOHBI, JIG)KAIIHE B OCHOBE COBPEMEHHBIX METOJIOB (DH3MKO-XMMHUYECKOTO aHAJM3a
OpPraHWYCCKUX BEIIECTB;

— OCHOBHYIO TEPMHHOJIOTHIO, OTHOCSIIYIOCS K COBPEMEHHBIM MeToJaM (HU3HKO-XHMHUYECKOTO
aHaJIN3a OPraHUICCKUX BEIICCTR;
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— OCHOBHBIE [TPUEMBI IIPOBEJCHUSI SKCIIEPUMEHTA B 00JIaCTH aHAJIM3a OPraHMYeCKUX BEIIECTB.

Ymems:

— IPUMEHSTH MOJIYYEHHBIE B X0OJI€ U3YUYEHUS TUCLUIUIMHBI 3HAHUS JUTsl peLIeHUs IPUKIIaJHBIX 3a7ad,
CBSI3aHHBIX CO CBOEH JalIbHEHIIEH MPodeCCHOHAITBHON AeSTENHHOCTHIO;

—CaMOCTOSITEJIbHO BBIOMPATh AHAIUTUYECKHUE METOJbl, NPUTOJHBbIE JI PELICHUS KOHKPETHBIX
MPUKJIAIHBIX 3a]a4.

Braoemy:

— MPaKTUYECKUMHU HaBbIKAMHU, HEOOXOJMMBIMM [yl pEIIEeHUs NPUKIATHBIX 33Jady B o0iactu
MHCTPYMEHTAJILHOTO aHaJIn3a.

3. Kpartkoe cogep:xaHue TUCHHUILIHUHBI

Pazoen 1. Cnexmpockonuueckue memoobl aHAIU3A OP2AHUYECKUX BEUYeCm8.

BBenenue. AHanuTH4ECKU CUTHAN B (PU3MKO-XMMHUYECKUX (MHCTPYMEHTAIbHBIX) METOJIaX aHalIu3a
(OXMA). TIlonstus o wuyBcTBUTENbHOCTH U celeKTUBHOCTH (OXMA. OCHOBHbIE METPOJIOIHYECKUE
XapakTepucTuku Merona aHanmza. Krnaccubpukamuss OXMA. OCHOBBI TEOPHH  B3aMMOJICHCTBHS
AJIEKTPOMAarHUTHOTO W3JIy4EHUS C aTOMaMU M MOJIEKYJIaMH. ATOMHBIE U MOJIEKYJSPHBIE CIEKTPbI
norjoueHuss 1 usnydenus. Kiaccudukanus cnekTpalbHbIX METOJOB aHaiu3a. BBejeHue B aTOMHYIO
crekTpockonuio. MonekynspHas crnekrpockonusi. Mudpakpacnas cnekrpockonus (MK-cnextpockomnus).
CriekTpockonusl s,IepHOr0 MarHUTHOTO pe3oHaHca (IMP). Macc-cniekrpomerpusi.

Pazoen 2. Xpomamoepaghuueckue memoowr ananuza op2anuieckux eeuecms.

Ananutnyeckas xpomatorpadus. ['azoBas xpomatorpadus (I'X). BeicokoaddexruBHas xunkoctTHas
xpomatorpadus (BOXX).

Pazoen 3. dnexmpoxumuueckue memoovl AaHaAIU3A OP2AHUYECKUX BEUJECME.

DNEeKTPOXUMHYECKUE METOJIbl aHaliM3a OpraHMYecKUX BelecTB. KanmummispHblil a5ekTpodope3 Kak
COBPEMEHHBIN METO/1a aHaIM3a OPraHUYECKUX BELIECTB.

4. O0beM yueOHOMH THCUMITHHBI

O0beM TUCUMIIIMHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.

O01mas TpyA10eMKOCTh JUCUMIJIMHbI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexnnn 0,44 16 12
[TpakTueckue 3anstus (113) 0,44 16 12
B TOM 4ucJie B (popMe MPaKTUYECKON MOATOTOBKH 0,44 16 12
Jlaboparopusie pabots! (JIP) 0,44 16 12
B TOM 4ucJe B (popme NPaKTUYECKOM MOATOTOBKH 0,44 16 12
CamocrosiTesibHas paboTa 2,67 96 72
KonrakTHas camocrositenbHas paboTa 0.4 0,3

2,67
CaMOoCTOSATETbHOE U3YUYCHUE PA3/ICTIOB JUCITUTUTMHBI 95,6 71,7
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«XHMMHSA ¥ TEXHOJIOTHS OMO0JIOTMYeCKH AKTHBHBIX BellleCTB»

1. Hdeap aucnumIMHbl — (HOPMHUPOBAHHE Yy OOYYAIOIIMXCS CUCTEMATHU3WPOBAHHBIX 3HAHUM O
METO/IaX CUHTE3a, TEXHOJOTUAX MPOU3BOACTBA, MEXaHU3MaX JEHCTBUS U 00JaCTIX MPUMEHEHHS Pa3IUUHbIX
KJIaCCOB OMOJIOTMYECKU aKTUBHBIX BELIECTB.

2. B pe3syabTaTe H3yyeHUs] JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams CIeNyONUMA KOMIIETCHITUSMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

YK-1.1; I1K-2.2; TIK-5.1; TIK-5.2; TIK-6.1.

3nams:

— ObnacTu npUMeHeHus U Kinaccuukanuio ONOI0rMuYecKy aKTUBHBIX BEILECTB;

— Meroapl cuHTe3a M OCOOEHHOCTH TEXHOJIOTUHM MPOU3BOACTBA PACCMaTPUBAEMbIX B paMKax
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JUCLMIUIMHBI KJIACCOB OMOJIOTMYECKH aKTHBHBIX BEILIECTB;

Ymems:

— AHanu3MpoBaTh pa3lUYHBIE METOJ/Ibl CHHTE3a OMOJOTMYECKH AKTHUBHBIX BEIIECTB U BbIOMPAThH
HauboJIee ONTUMANIbHBIE MTOJXO0AbI C TOUKH 3PEHUS BOBMOKHOCTH MX peaanu3allii Ha POU3BOJICTBE;

— Ilpeanoxuth Ha OCHOBAHMM CHUHTETHYECKOM CXEMbl IOJIyYE€HHUS JEHCTBYIOLIErO BEIEeCTBa
IIPUMEPHYIO TEXHOJOTUYECKYIO CXEMY €r0 pealii3alii Ha MPOU3BOJCTBE;

— [lo xumuueckol CTpPyKType COEIMHEHHUS BBIABUTH (papMakodopHble (parMeHThl U 0O0CHOBAThH
MEXaHHU3M BO3MOKHOTO OMOJIOIMYECKOT0 ACHCTBHUS.

Braoemy:

— Meronamu cuHTE3a paccMaTpUBAEMbIX B paMKaxX JUCLMIUIMHBI KJIACCOB OMOJIOTUYECKU aKTUBHBIX
BEILECTB;

— HaBbikamu skcniepuMeHTaIbHON padoThl B 001aCTH CUHTE3a OMOIOIMUECKH aKTUBHBIX BEILIECTB.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pa3nen 1. XuMusl, TOKCHKOJIOTHS M OCHOBBI TEXHOJIOTHH arPOXMMHYECKHUX NPenapaTos.

1.1. Beemenue. Kiaccupukanus  arpoxMuMM4ecKHX  IpemaparoB, HMX pojJb B
KU3HEAeATeJIbHOCTH YeJI0BeKa.

[Iytu moctyniaeHus: KCeHOOMOTHUKOB B OPraHU3M U €CTECTBEHHbIE Oapbephl KIETOK, TKAHEH, OpraHoB
u opranuzma. OOumiee npenacTaBieHue o remarosHuedannueckoM Oapbepe. IlpenapartuBhble (OpPMBI
MIECTUIM/IOB U JIEKAPCTBEHHbIE Cpe/CcTBA. AOCOIOTHAs, MeIMaHHas U HavyajbHas TOKCUYHOCTb, TOKCOJ03a,
MHUHUMabHas 3¢ deKTUBHAS 032 U UHKANacUTaHTHas 103a. [loHsTHe TepaneBTUUeCcKO mupoThl. DhdeKT
cyOneTanpbHBIX /03 (XpOHHWYECKass TOKCHUYHOCTh), HAKOIUICHHE KCEHOOMOTHMKAa U TOCIEACTBUU €ro
BO3JICHCTBUS, IEPCUCTEHTHBIE SKOTOKCUKAHTBI U3 TPYIIIbI XJIOPUPOBAHHBIX AUOEH3IMOKCUHOB, OU(EeHNUI0B
n gubenzodypanoB. Ompenenenue mnpeaeabHo gomyctumblx KoHeHTpauuil (IIJJIK) m makcumanbHBIX
nomyctTuMbiX  7103.  Kiaccudukanus arpoXxMMHyYecKux MpenaparoB, SKOHOMHYECKHE acCHeKThl U
9KOJIOTMYECKUE TMOCIECTBUS UX MPUMEHEHUS, arpOXUMUYECKUM CKPUHUHT U COBPEMEHHBbIE TPEOOBaHUS K
arpoOXMMHUYECKUM MperapaTam.

1.2. duroakTUBHbIE COEJUHEHUS] M TEXHOJOrMM MX MOJY4YEeHHUsl: CUHTE3, TIepOuIUaAHas
aKTUBHOCTb, TOKCHYHOCTb M OCOOEHHOCTH TEXHOJOIMU TIPOM3BOJACTBA. ['epOuLuHbIE Tpenaparsl,
Hapymamoomue ¢otocuHTe3. BemiecTBa, Oiokupyromue TpaHCHOPT 3JIEKTPOHOB B Qortocucreme II, u
aKLENnTopbl 3JEKTPOHOB B ¢otocucteme . ApumizamenieHHble MOYEBUHBI U aMHIbl KapOOHOBBIX KHCIIOT,
3aMEIEHHbIE CUMM.-TPHa3uHbl.  DKOJOTMYECKHE IIOCIIEJCTBUS HAKOIUIEHHS B OKpYy)Karolled cpeze
XJIOPaHWIMHOB. JlunupuaunueBble (QUTOAKTUBHBIE OCHOBaHMA. BemiectBa, Hapyarouue OWOCUHTE3 U
(GYHKIIMOHUpPOBaHUE XJIOPO(PUIUIOB, HpobieMa TalleHUs CHHIVIETHOTO Kuciopona. dortonmHammueckue
repOuIMAbl U POTOIMHAMUYECKUE TEpANIeBTUUYECKHE MTPenapaThl Ui JICUEHUS 3JI0KaU€CTBEHHBIX OITYXOJIEH.

@OUTOrOPMOHBI U UX CUHTETHUYECKHE CTPYKTYpPHbIE aHAIOTH. APUIOKCUYKCYCHbBIE KHCIOTBI U IpYTrHe
CUHTETHYECKUE AayKCHHbl W aHTUAayKCUHbl. [uOOepemuHbl u perapAaHTbl. L{UTOKMHMHBI M UX
CUHTETUYECKUE CTPYKTYpHbIE aHaJIOTHU, CHUHTE3, IPOU3BOJACTBO M MPAKTUYECKOE HCIIOJIb30BAHUE
THanuaszypoHa u 1-peHun-3-(Tpuazon-4-ua)MoUeBHHBL. ODTWUJIEH M €ro o0pa3oBaHHE B pPACTEHUSAX W3
METHOHMHA M U3 CHHTETUYECKUX NPOIYLEHTOB JTWJIEHA, CHHTE3 M TEXHOJIOTHS IPOU3BOJCTBA
2-x710p3THIHOCHOHOBOM KUCTOTHI.

I'epObunnpl ¢ aHTUMETA0OJUTHBIM MeXaHu3MoM neictBud. [lomydyenue dochoHOMETHNITINIMHA U
MEXaHU3M ero repOunuaHoro aectus. Cynb(QOHUI-TETEPUI-MOUYEBUHBI, CIIOCOOBI U TEXHOJIOTMH HX
MOJIy4YEHHUsl, AHTHUMETA0OJUTHAs M UUTOKUHUHOBAs aKTUBHOCTh. [UroQocHHAT aMMOHHSA, CIIOCOOBI

MOJIyYeHUSI M  MEXaHW3M TepOMIUAHON  aKTUBHOCTH. AMMOHMIHAs COJb OITHJIOBOro  3dupa
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kapO6amMounhochOoHOBOM KHUCIOTHI, POCTPETYISATOpPHAs M apOOpULIMIHAsS aKTHUBHOCTh. I[Ipom3BoIHBIE
¢bochoHkapOOHOBOM KUCIOTHI B POJIM IPOTUBOBUPYCHBIX MIPETIAPATOB.

1.3. CpeacrBa 06opbObI ¢ NATOreHHBIMH TI'pUOAMM W TEXHOJOTMM HX mnoaydeHus. Ilyru
3apakKeHHsl pacTeHuil (UTONMATOTEHHBIMM TrpuOaMu, COOCTBEHHBIE 3allUTHBIE CHCTEMbI pPAaCTEHUM.
MUKOTOKCHHBI U POJb (PYHTHLIUIOB B COXPAaHEHUU CEJIbCKOXO3SIMCTBEHHOM mpoaykiuu. KoHTakTHble U
CUCTEMHbIE (DYHTMIIM]IbI, IPUMEPHI MOJIYYEHUS U TEXHOJOTUU MPOU3BOJICTBA, IPEUMYIIIECTBA U HEJIOCTATKU
CUHTETMYECKUX U TEXHOJOTM4YeckuX cxeM. JluThuokapbamatbl, ATHIMEPKYPXJOPUI. 3aMelleHHbIE
O0en3uMuIa3o0bl. BemecTBa, Hapymmarone OMOCUHTE3 CTEPOUIOB, BXOAIIUX B COCTAaB MEMOpaH rpruOoB.
Tpuanumenon u TepouHapUH, CUHTE3, 0COOEHHOCTH MPOU3BOACTBA U MEXaHNU3M (QYHTUIUIHON aKTUBHOCTH
MHTUOUTOPOB 0Opa30BaHUS 3SProcTepuHa, TOKCUYHOCTh 3aMEIIEHHBIX TpuazosoB. lIpoTuBorpulOkoBbie
npenapaTsl B MeAuluHe. Pa3paboTka U TEXHOJOTUU MPOU3BOACTBA HOBOM Ipymibl (YHTHUIIUAOB HA OCHOBE
CTpOOMITypHHA, TTOJTYYeHHE a30KCUCTPOOHHA.

1.4. UHceKTHIMABI M TEXHOJIOTMM WX MNoJiyuyeHusl. Vctopus pa3BUTHUS XMMHM HHCEKTUILIMJOB.
Xnopoprannueckue mHcekTHuuabsl — JJIT m ero anamoru, rekcaxiaopaH, HNpOLyKTbl peakiuu /[lunbca-
Anbrepa ¢ ydacTueM IEpPXJOPUUKIONEHTAAUEHA. OKOJOTMYECKHUE  IOCIEJICTBUS  NPUMEHEHUS
MEPCUCTEHTHBIX XJIOPOPraHUYECKUX IpenaparoB. [IupeTpuHbl U NUPEeTpPOnIbl, MEXaHU3M HHCEKTHIIMIHOM
aKTUBHOCTH, OWOpallMOHANBHBIA MOAX0J K MOJIM(UKALUU CTPYKTYpbl HUPETPUHOB M CHUHTE3 H
IIPOM3BOJICTBO TEPMETPUHA, JelbTaMeTpuHa U (¢eHBajepaTa. MexaHU3M OHOJIOTUYECKON AaKTHUBHOCTH,
CHOCOOBI MOJTyYEHUS U MMPOU3BOJICTBA HEOHUKOTHHOUIOB. [IpenapaTsl, Hapylarone pa3sBUTHE HACEKOMBIX,
MHTUOUTOPHI OMOCUHTE3a XUTHHA U aHAJIOTH FOBEHWJIBHOTO TOPMOHa.

Paznen 2. XumMHMA M OCHOBBI TEXHOJIOTMM MOJYyYeHUS BellecTB, HAPYLIAIIMX TedeHHe
OMOdHEepPreTHYEeCKUX MPoLeccoB.

2.1. O6mas cxema KaTa0o0JMYeCKUX NMpeBpalleHHil YIrjeBOoJA0B, JUINIOB U AMHUHOKHCJIOT U ee
OCHOBHbIE OHOMUIIEHH IS Bo3AelicTBUA BAB pasiMuHbIX Ki1accoB.

2.2. AKMJIaTOpPBI, NPOU3BOAHbIE TSKEJIbIX METAJIOB, (PTOPYKCYCHOH KHCJIOTHI M LUAHM/BI.
Hapymenne kaTtaboaMyeckux MpOIECCOB  aKUJIATOPaMH, MPOU3BOJHBIMU  TSDKEIBIX  METaJJIOB,
MIPOU3BOJHBIMU  (TOPYKCYCHOM KHUCIOTHI U ULUAHWAAMU. 2-XJIOPITUIAMHUHBI U CYJIb(UIBI, CHHTE3,
OCOOEHHOCTH IPOU3BOJICTBA U MEXaHU3M OMOJIOrMYecKOM akTUBHOCTU. [IpoTMBOpakoBble cpelncTBa Ha
OCHOBE 2-XJIOPATWJIAMUHOB U IPYrUe HUTOCTATUKH.

2.3. buonornyeckn aKTHBHbIE BellecTBa, JeliCTBYWOIIMe KaK aHTUBMTAMHHBbI. Knaccudukanus
aHTUBUTAaMHHOB. buonoruueckas posib TerparuipodosineBoi KUCIOThl U €€ aHTaroHucThl. [lupuHypoH B
Ka4yeCcTBe AQHTaroHUCTA NAD-3aBucuMbIX (bepMeHTOB, HapyllIeHue (YHKIIMOHUPOBAHUS
nupuaokcaibpocar3aBUCUMbIX  (GEPMEHTOB  TUApa3HJaMd W HPOU3BOJHBIMU  IUPUMUIMHA.
AHTHKOAryJsiHTHasT M TeMopparudeckas akTUBHOCTb CTPYKTYpPHBIX aHajoroB ButamuHa K, cunres,
TEXHOJIOTUM TIPOM3BOCTBA W NPUMEHEHUE MPOU3BOJIHBIX 4-THIpPOKCHUKyMapuHa M 1,3-WHOaHAMOHA B
KAa4eCTBE 30011JI0B U JIEKAPCTBEHHBIX CPEJICTB.

Pasnen 3. XumMusi ¥ OCHOBBI TEXHOJIOTMH NOJYy4YeHHMS BelIECTB, ACHCTBYIOIIUX HA NPOLECCHI
nepegayn HepBHOro ummyJbca. lleHTpanbHas U nepudepuyeckas HEpBHAs CUCTEMa, HEHPOMBILIECYHAS
nepejravya, comaruyeckas M BereTaTuBHas HepBHasi cuctembl. Kiaccudukanust cpenct Bo3aeilcTBHs Ha
LEHTPAJIbHYI0O HEpBHYIO cucrteMy. Helpomeauaropbl M peuLentopbl LEHTpalbHOW U mnepudepuyeckoit
HepBHOU cucteMbl. Hapymenue Oamanca HeiipomenuatopoB B [[HC B kauecTBe OCHOBBI TICUXOXHUMUHU.

JlodpamMuH 1 NapKUHCOHU3M.
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3.1. Xo/IMHIPIruYeCKUil CHHAIC. ATOHMCTBI M AHTATOHHMCTHI ALETHJIXOJIMHA, XOJMHICTEpasa.
CrpoeHue HellpoHa BO30OYXKIEHUs, Iiepeaya HEPBHOTO UMITYJIbCa MO aKCOHY, CHHAITUYECKOE OKOHYaHHE.
O6pa3oBaHue MEXMEMOPAHHOIO MOTEHIIMAIA U TPAJUEHTa KOHIIEHTPAIMi HOHOB HATpust U Kaius, Na K-
AT®-aza. Hapymenne paOOThl HATPUEBOTO (CAKCUTOKCHH, O0aTpaxo-TOKCHMH) M KaJlME€BOTO KaHAJOB,
CepJCUHbIE TJIMKO3MJbl. OK30LMTO3 aUETHWIXOJMHA U €ro OJIOKUPOBKAa OOTYIOTOKCMHOM, OOTOKC B
MeJUIMHE. ATOHMCTHI M AaHTAarOHUCTBHI aleTWIXoJimHa B M- u N-XoauHopenenTopax, OpraHu3aius
XOJMHOPELENTOPOB B JIBUraTeNIbHbIX KOHLEBBIX IUTacTuHaxX (Teopusi Xpomosa-bopucosa), TOKCHUHOCTb
MIPOU3BO/IHBIX KapOaMHUHOBOM KUCIIOTHI U YETBEPTUYHBIX aMMOHHUUHBIX COETMHEHUH.

3.2. Uuru6uTopsl XoJuHICTepa3bl. XOJIUHACTEpa3a, 00paTUMOE U HEOOpaTUMOE MHTHOMpOBaHUE
xoJuHAcTepa3bl. PochopopraHnyeckue MHCEKTULMJBI U OTPAaBISIIOIIME BEIIECTBA, MEXaHU3M JEHCTBUS,
TEXHOJIOTUU TMOJIydyeHusi, TokcuuHocTh. Dopmyna Ilpanepa. CrocoObl MoslydeHHUsS U TEXHOJIOTUYECKUE
O0COOEHHOCTH IMPOU3BOJICTBA UCXOTHBIX MPOAYKTOB JUIs MoydyeHus: (pochopopraHndeckux WHCEKTUIIMIOB.
Cunre3 tnondocdaros. [IpousBoansie nutnodochopHO KUCTOTHI, XIopodoc U auxiodoc. AHTHIOTHBIE
KOMITO3ULIMH JJIs1 aHTUXOJIMHACTEPa3HbIX A710B. HelipoTokcrnueckue npon3BoaHbIE KUCIOT pochopa.

3.3. TAMK-Dpruyeckuii cHUHAamC, JIeKAPCTBEHHbIE CpPeICTBA CeJATHBHOI0O U CHOTBOPHOIO
peiicrBus. ['unepnonspuzanus MeMOpaHbl HEHpoHa KaKk MEXaHM3M OJIOKMPOBKU CUTHaJIa BO30YKIEHUS.
Tokcun cronbuska. benku mocTcuHanTudeckod MeMOpaHbl cMHATca TopMoxeHus. Kommiiekc penentopos
I"AMK-spruueckoro cunarnca. buocunres u ouonerpagauus 'AMK, BanbnpoeBast KucioTa. ATOHUCTBI U
antaroHuctsl '’AMK B kayecTBe JeKapCTBEHHBIX CpeACTB. Jluranapl mMypHHOBOro penentopa (KogeuH,
IupeHTouH U 0apOuTypartbl), CcuUHTe3 OapOUTypaTOB U CHEKTp OMOJOrMYECKONW aKTHUBHOCTH.
DOHJI03€NUHOBBIN PELENTOp, CUHTE3 U (papMaKOJIOrHuecKas aKTUBHOCTh O€H30/1Ma3eNMHOB. XJIOPHBIN KaHal,
ero OJIOKUpOBKa TUCYIb(POTETpa3aa jaMaHTaHOM, 3aMEIICHHBIMU CUJIaTpaHAMU, OMLMKINYECKUMU dPUpaMU
U JpYrMMH LMKJIMYECKUMHU coenuHeHussMu. Ponb docdonuscrepazsl B pabore I'AMK-spruueckoro
CUHarica.

3.4. I'mctaMUH W AaHTUIMCTAMMHHBIe Npenapatbl. MeauaropHas U TOpPMOHajJbHAas pPOJb
rUCTaMHMHA. AJIJIEpru4ecKre peakiuu. TUIlbl TMCTAMUHOBBIX PELIENTOPOB, BEIIECTBA ¢ AaHTUAJUIEPTHUECKOI
aKTUBHOCTBIO CpEIU CTEPOMIOB M AHTArOHUCTOB T'MCTaMMHA. JuMenposn, KiapuTuH, JOHOpMUI. Poib
TUCTAMHMHA B PETYISLIMU CEKPETOPHON aKTUBHOCTHU Keayaka. CTpaTrerust moucka CpeJCcTB Ui JIEUCHUS SI3BbI
KeJly/lka Cpeld aHTaroHucroB rucramuHa B Hi-penentopax. CuHTe3 W 0COOEHHOCTH HPOU3BOJACTBA
UUMETUANHA, pAHUTUIMHA U (paMOTUANHA.

3.5. Anpemwdprudeckuii cuHanc. HelpocTUmMyJasiTOpbl M KOHBYJBbCaHTBI. [lpuponHsie u
CUHTETUYECKUE CTPYKTYpPHbIE aHAJOTH aJApEHAIMHA M HOpPaJIpeHaJINHa, MEXaHHU3M OHOJIOTHYECKOU
AKTUBHOCTH. 2- AMUHOAJIKUAI3aMEIIeHHbIe OeH30Ib1, PeHaMUH, FKCTa3H, dpenapuH u kaTuHOH. COBpeMEHHBIE
COCYJIOCYXKHBAIOIIUE CPEICTBa, HAPTU(DUH, KCHMEIIUH: CTIOCOOBI MOJTYIeHHUSI U 0COOEHHOCTH IIPOU3BO/ICTBA.

3.6. JlakpuMaTopbl, aJroreHbl U MeCTHble aHECTeTUKH. MexaHu3M TeHepUpOBaHUS OOJIEBOTO
OLIYLIEHUS, CEHCOPHbIE HEMPOHBI U UX HEHPOMEIUATOPBI, POJIb MPOCTArJIAHAMHOB U COCYAUCTBIE I(PPEKTHI.
3aBUCUMOCTb AaKTUBHOCTH OT CTPOEHHUS CPEAM BELIECTB pa3/Ipa’kaollero AeWcTBUsA. XJIOPLETOPEHOH U
Apyrue  TaJOTeHUPOBAHHbIE  KapOOHWIbHBIE  COEIMHEHUs,  2-XJOpOEH3WINICHMAIOHOIMHUTPUI,
nubeH3asenuH M 1-Merokcuuukio-rentarpued. Kamncaunud, Mop@oiua NeIaproHOBON  KHCIOTHI.
Heiiposunuuel, BaHWIMIIAMUJL OJEUHOBOW KHCJIOTHI WM 3TAHOJAMHJ apaxuIOHOBON KHUCIOTHL. ACIHHUpUH,
napaneramoi, Opyden, dactym, mHmoMmeranuH. HapymieHune OumOCHMHTE3a NPOCTArJIAHIAWHOB U JIPYTHUX
IIPOJIyKTOB IPEBPAIICHUS apaxUIOHOBOW KUCIOTHI. AHTarOHUCTHl HEMPOMETUATOPOB CEHCOPHBIX HEHPOHOB

— KOKaHH, 6GH30KaI/IH, HOBOKAaWH, JUAOKAWH U APYTUC MCCTHBIC aHCCTCTUKU.
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3.7. BHyTpuBeHHbIe aHECTeTUKH U ONMUATHbIe HAPKOTHKH. MopduH, TuaneTuiMop@uH U KOJEHH,
CHEKTp OMOJOrMYecKOoil aKTUBHOCTH M MOUCK CTPYKTYPHBIX aHAJIOTOB, JIMILIEHHBIX HEAOCTAaTKOB MOpQUHA.
[Iytu ycnoXKHEHUS W YIPOIIEHUS CTPYKTYpbl MOp(UHA, aHTaroOHUCTbl MOp(UHA U NPUMEHEHHE HX B
KayecTBE JIEKAPCTBEHHBIX CPEJICTB. MeTaZioH, MeHTa301uH, (heHa30uH U peHTaHuI. TpaMaaon U KeTaMuH.
MexaHu3M MpUBBIKaHUS U pa3BUTHUSL 0OJIE3HEHHOTO MPUCTPAcTHs K HapkoTukaM. [IpeBpaienue moppuHa B
anoMop¢uH, IpPYrUe BELIECTBA C SMETUYECKOM aKTUBHOCTHIO. DHKe(aluHbl, SHAOPGUHBI, JUHOPPUHBI U
Apyrue HeHMpomenTHbl, MOUCK MENTHAHBIX aHAJIOroB H3HKeannHa. HHrubupoBanue sHKedamuHa3bI
THOP(AHOM.

3.8. Ilcuxoneanuyeckue cpeacrsa. HelipoMmemuaTopHass posib CEpOTOHMHA. [ aFOIIMHOTE€HHBIN
3G (}EKT CTPYKTYpHBIX aHAJIOTOB CEPOTOHMHA, MENATOHUH, 3,4,5-TpUMETOKCU(DEHWIITUIIAMUH, TICHIOIUH,
OydoTeHnH. AnkanouJbl (MUKOTOKCHHBI) CHOpPBIHBM W AMATUJIAMHJ  JM3EPTUHOBOM  KUCIIOTHI.
TerparuapokaHHaOWHO, BOZMOKHOCTB JIEKAPCTBEHHOT'O MCIIOIb30BAHMUSL.

3.9. AHTHIICHXOTHYECKHME M ICHUXOTHYeCKHe cpeacrBa. HelposienTuku, TpaHKBUIW3ATOPBI H
Apyrue CpeacTBa Jjisl JIeYeHWs ICHX030B. AMUHA3uH u rajonepuaon. Ilcuxormueckuit s¢dekr
CUHTETUYECKUX W QJIKAJIOWJHBIX AHTAarOHMCTOB M AarOHUCTOB allETWIXOJMHA B M-XOJIuMHOpenenropax
HeriponoB IIHC. AmunHO3¢pupsl OeH3MWI0BON U  (DEHUIM3ONMPONMIITIIUKOIEBOM KHUCIOT. 3aBHCHUMOCTh
aKTUBHOCTH OT CTPOEHHMs, CHOCOOBbI TOJYy4YeHHs] M  IPOU3BOJCTBO OEH3WIOBOM KHUCIOTHI H
AIKWI3aMEIIECHHBIX MHUHIAIBHBIX KHCIOT, LHUKIMYECKMX aMHHOCHHUPTOB. DEHIMKINIMH B KAadyecTBE
JIEKAPCTBEHHOT'O CPEJICTBA M HAPKOTHKA.

4. O0beM yueOHOM THCUMTIHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.

O01mas TpyA10eMKOCTb JUCUMIIJIMHBI 8 288 216
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 4 144 108
Jlexuun 0,89 32 24
[IpakTHueckue 3aHATHS 2,22 32 24
B TOM 4ucJe B (popme NPaKTUYECKOM MOATOTOBKH 2,22 32 24
Jlaboparopabie paboOThI 0,89 80 60
B TOM 4ucJe B (popMe NpaKTUYECKON NOATOTOBKH 0,89 80 60
CamocrosiTeJibHas paboTa 3 108 81
CaMOCTOSATETFHOE N3YUCHUE PA3/ICTIOB JUCITUTIIHBI 3 108 81
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTO4Hasl aTTeCTaIMs 1 0,4 0,3
ITonroroBka K 3K3aMeHy. 35,6 26,7
Buja nTOroBoro KOHTpoJis: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIIMHbBI
«MarepuasioBeieHue 1J151 TEXHOJIOTUM OMOJIOTHYECKH AKTHBHBIX BellECTB»

1. leab (MCUMILVIMHBI — PUOOpPETEHNE CTYICHTAMHU 3HAHUH, HEOOXOUMBIX JIJIs CAMOCTOSITEILHOTO
pelieHus: BOMPOCOB, CBSI3aHHBIX C BHIOOPOM MarepuaaoB OOOPYAOBaHUS MPOMBIIIJICHHBIX MPOU3BOJICTB
OMOJIOTMYECKH aKTUBHBIX BEIIECTB, OMOMEIUIIMHCKUX MAaTePUAIOB 1 JICKAPCTBEHHBIX MPEIapaToB.

2. B pe3yabTaTe H3y4eHUs JMCHUUILUIUHBI 00y4YaIOIMIACH JOJI2KEeH:

Obnadams CIeNyONUMA KOMIIETCHITUSMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

VYK-2.2; VK-2.4; YK-2.10; I1K-2.1; TIK-2.2; I1K-2.3.

3nams.

- KJIacCU(PHMKaAIUIO, CTPYKTYPY, COCTAaB M CBOMCTBA MAaTe€pHaJOB, MCIIOJB3YEMbIX, B YaCTHOCTH, B
TEXHOJIOTUSAX CHHTETHYECKUX OMOJIOTHYECKH aKTHBHBIX BEIIECTB, XUMHUKO-()HapMalleBTUIECKUX MpErnapaToB
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1 KOCMETHYECKUX CPE/ICTB;

- MapKUpOBKY MaTe€pHalIOB, HCIOJIb3YEMBIX, B YaCTHOCTH, B TEXHOJOTHSX CHHTETUYECKUX
OMOJIOTMYECKH aKTUBHBIX BEIIECTB, XUMUKO-(PapMalleBTUYECKUX MTPENapaToB U KOCMETHYECKUX CPEJCTB, MO
POCCUICKHMM CTaHIApTaM;

- OCHOBHbIE KOHCTPYKIMOHHbIE U (DYHKUIMOHAJIbHbIE MaTepuajbl, MPUMEHSIEMbIE B XUMUYECKOU
TEXHOJIOTUU ¥ XMMUYECKOM aIlllapaToCTPOCHUH;

Ymemo:

- PalMOHAJIBLHO M0100paTh KOHCTPYKIMOHHBIN MaTepual JjIsi XUMUKO-TEXHOJIOTMYECKOT0 Mpolecca
(peakropa, amnmapara, MalllMHbI) C Y4€TOM METOJIOB 3aIUThHI OT BO3MOKHOTO BO3JEHCTBUS TEXHOJIOTUYECKOM
Cpelbl;

Braoemy:

- METOJIaMU OIIpe/IeJIeHHs] CBONCTB MAaTepHaJIOB, MCIOJIb3YEMbIX, B YaCTHOCTH, B TEXHOJIOTHSAX
CUHTETHYECKUX OHMOJIOTMYECKHM AaKTHUBHBIX BEIECTB, XHWMHUKO-(apMalleBTUUECKUX IMpernapaToB H
KOCMETHUYECKHUX CPE/ICTB;

- JJaHHBIMM JUIS MPUHSTHS KOHKPETHBIX TEXHUYECKHX PELIEHUN Hpu pa3pabOTKe U IKCILUTyaTalluu
000Opy/OBaHUs MPOMBIIUIEHHBIX MPOU3BOJICTB OWOJIOTMYECKH AaKTUBHBIX BEUIECTB, OMOMETUIIMHCKUX
MaTEepHUaJIOB U JIEKAPCTBEHHBIX NPENApaTOB C TOUKH 3PEHUS TEXHUKO-IKOHOMUYECKOH 3()(HEeKTUBHOCTH.

3. Kpartkoe cogep:xaHue JUCUMILTHHbBI

Pa3nes 1. Benenue. @u3uKo-xuMnuyeckne 0CHOBbI MaTepHAJIOBeACHHUS

MarepuanoBeieHle KakK Hayka: II€JIA, 33/Ja4yd W 3HauyeHue aucuuiiuHbel. OOmme TpeboBaHwMs,
IpeIbsBIsieMble K MaTepuaiaM B 3aBUCUMOCTH OT YCJIOBMM HCIIOJIb30BAHMSI WM AKCIUTyaTauuu. Pa3Butue
HayKl 0 MaTtepuanax. Pojib pycCKUX yueHBIX B Pa3BUTHM Hayku. [locTmkeHus B 001acTU CO3/1aHUS HOBBIX
MaTepHUaIOB, TEXHUKO-3KOHOMUYECKAs Y3PPEKTUBHOCTh UX NPUMEHEHHs. 3HaUCHHE MaTepUalioB B Pa3BUTUU
XUMHKO-TEXHOJIOTMYECKUX IPOLIECCOB U 00eCIeYeHNH UX 0€30M1aCHOCTH.

OcHOBHbIE TOHSTUS O CTPOEHUH, CTPYKTYpe W CBOWCTBAaX MaTepuanoB. MeToabl H3ydeHUs
CTPYKTYpPBI U CBOMCTB MaTEPHUAJIOB.

Crpoenue matepuanoB. OCHOBHbIE TUIIBI KpUCTAJUIMUECKUX pemieTok. Kiaccudukanus kpucrauios
[0 THUMAM CBSI3U. AHU3OTPONUS CBOMCTB KpucTaioB. CTpoeHHE pealbHbIX KpUCTAIOB. JledeKTsl
peaJIbHbIX KpUCTAIJIOB M HX BIMSHME Ha CBOMCTBAa MeTa/uioB M ciiaBoB. CBoicTBa JUCIIOKALIMMA.
Huarpamma  «IUIOTHOCTh  J€(EKTOB-IPOYHOCTHY.  Kpucramiauzanmus  MeTalsioB M CIUIaBOB.
CamonpousBosibpHas kpucraminzauus. He camornpousBosibHas KpUcTauiM3alus. AMOpQHbIE MaTepUalbl.
ANnnoTponuyeckue npeBpaleHuss MeTalIoB.

CpoiictBa MarepuanoB. Ilokasarenu cBoiictB. Kiaccudukauus cBoiictB. MexaHuueckue,
¢duznyueckue, XMMUYECKUE, SKCITyaTallMOHHbIE M TEXHOJOTMYEeCKHe cBoWcTBa MmaTepuaioB. [lokazartenu
MEXaHUYECKUX CBOICTB, OIpe/essieMble MPH CTATUYECKUX MCIBITAHUSIX Ha pacTsbKeHHe U u3rud. Metoisl
ompejiesieHuss TBepIocTH MarepuanoB. [lokazaTrenu MeXaHMYECKUX CBOMCTB, OIpeAesieMble IpU
JUHAMHYECKUX U LUKIMYECKUX UCTIBITAaHUSIX.

OcCHOBBI TEOpHH CIUIABOB. J[MarpaMMbl COCTOSIHUSA CIUIaBOB. TepMUHBI U onpezeneHus. Juarpammel
— «COCTaB-CBOMCTBO». Da30BbI COCTAaB CILIAaBOB. 3aBUCHMOCTb MEXIY CBOICTBaAMH CIUIABOB U THUIIOM
nuarpammsl coctosiHus. [Ipasuno H.C. Kypuakosa.

Paspen 2. Merajiimyeckue MaTepuaJibl.

XKene3o u cnnaBel Ha ero ocHoBe. Cranu M uyryHsl. JKenesoyriaepoauctbie cruiaBbl. CTPYKTYphI
CIUIaBOB eJe30-yriepo. JluarpaMMbl COCTOSIHUS *kKene30-1eMeHTHT. KoMnoHeHTsl, pa3bl U CTPYKTypHbIE
COCTaBJISAIOLIME CTaJIEH U OEJIbIX YYT'YHOB.

KoHcTpyKiimoHHBIE  METaNIMYECKUE MaTepuaibl. YTJIEpOAUCTbIE U JIETMPOBaHHbIE  CTaJM.
Knaccudukanus craieit, omnpeaeieHue MOHATHS KadecTBa cTanu (TpeOoBaHMsS K KauecTBY). Bnusnue
yriaepoja U MOCTOSHHBIX (TEXHOJIOTMYECKHX) MPUMECE Ha KayecTBO CTaJlld, METOJbl YIYUIIEHHs KayecTBa
cTaiu (MOBBIIIEHUE €€ KOHCTPYKIIMOHHOM NPOYHOCTH). BiMsHME JIerMpyroIHUX 3J€MEHTOB Ha CBOMCTBa
cranu. KoHcTpykunoHHble cTanu. MHcTpymMeHTanbHble cranu. Kiaccudukanus yriaepogucTsix U
JErupoBaHHbIX cTasield. MapkupoBka craneil YyryHsl u TBep/bie cruiaBbl. CBOWCTBA M Ha3HAUEHUE YYTI'yHa.
[Ipouecc rpaduruszanmu. YyryHsl cepele, Oenble, KOBKHE, BBICOKOIPOYHBIE, HX CBOWCTBa, 00JaCTh
[IPUMEHEHUSI, MAPKUPOBKa.

Tepmuueckas oOpaboTka. Teopuss U NnpakTUKa TEPMHUUECKOH M XUMHUKO-TEPMUYECKOW 0O0pabOTKU
METaJJIOB U CIuiaBoB. [Ipupoja, MEXaHU3M U YCIIOBUS NPOTEKAaHUS CTPYKTYPHBIX MPEBPAIICHUN B CTAJH.
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Buasr Tepmudeckoit 06padotku cranu: orxkur | u Il pona, moiaHBIA W HEMOJHBIA OTKHUT, HOPMaIA3AIHUA,
3aKaJika, OTIYCK. 3aKaJMBaeMOCTb M IMPOKAIMBAEMOCTh cTanel. BnusHue TepMuueckoil oOpaOoTku Ha
MEXaHWYeCKHe CBOMCTBa cTanu. DPU3MYECKHE OCHOBBI XMMHUKO-TEPMUYECKON 00paboTku. Juddy3nonnoe
HACBILL[EHUE TOBEPXHOCTU CTaJld HeMmeTayiamMu. Buzabl u cnocoObl neMeHTauuu. A30THPOBAHUE CTAJIH.
Hudody3nonnas Meramnzanus. loHHass XUMUKO-TepMHUUYecKas 00paboTka.

[IBeTHBIE MeTaUIbl M CIJIaBbl Ha UX OCHOBe. OOIIas XapakTEepUCTUKA U KiAcCU(PUKALUI METHBIX
crutaBoB. JlaryHu, OpoH3bI, MEJHO-HUKEJEBbIE CIulaBbl. OOIIas XapaKTepUCTHKA aJIFOMUHHUEBBIX CIIJIAaBOB.
Jlepopmupyembie aqlOMUHUEBBIE CIUIABbI, JUTEHHbIE aJIOMMHHMEBbIE CIUIaBbl. OOIIas XapakTepUCTHKa
MarHueBbIX cIuiaBoB. Jlepopmupyemble MarHueBble cruiaBbl. JIWTeliHble MarHueBble CIUIaBbl. TUTaH U
CIUIaBbl Ha OCHOBE THUTaHA. BiusHue JEerupyroumx 3JI€MEHTOB Ha CTPYKTYpY M CBOWCTBAa THUTAaHOBBIX
CIUIaBOB. bepniunii ¥ CIIIaBbl Ha €r0 OCHOBE. TyroIiaBKue METaJUIbI U CILIABbl HA UX OCHOBE.

[TopomikoBbie MeTAJIIMUECKHE MaTepHralibl. MaTepuaibl ¢ 0COOBIMU 3JIEKTPUUYECKUMH CBONCTBAMHU.

Pa3nes 3. OcHoBbI KOppo3uM MeTa/UIOB. [IpHHIUIIBI U METOBI 3A1UTHI OT KOPPO3HH.

OcHoBHbIE NTPUUKHBI KOppo3uu MeTamioB. [lokasarenu koppo3uu. Knaccuduxanus Koppo3UOHHBIX
nporueccoB. Xumudeckass kopposus. ['azoBasg kopposus. Koppos3us B KHIKOCTAX — HE 3JIEKTPOJIUTAX.
OnexTpoxumuueckas Koppo3us. Kuneruka nsnexTpoxumuueckoid kopposuu. Kopposuss MeTanioB B
YCIIOBUAX TEXHOJOTUYECKUX CPENl XUMUUYECKUX MPOU3BOJCTB.

[IpyHouner u  MeToAsl 3amUTBl  OT KOppo3uu. KOppO3MOHHOCTOMKHE METAUIMYECKHE W
HEMETAINIMYECKHE MaTepuanbl. MeTobl 3allUThl MallMH M allapaToB XUMHUYECKHX IPOU3BOJCTB OT
Koppo3uu. UTHruOUTOpHl KOPPO3UHU. DIEKTPOXUMUYECKAs! 3aIIUTA. 3allUTHbIE TOKPBITHSI.

Pa3nen 4. Hemeranimyeckue MaTepHuaJibl.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYNIPHBIX coenunHeHud. CTpoeHHe M CBOMCTBA IOJUMEPOB.
TepMmopeakTHBHBIE U TepMoOIUIaCTUYHbIE NoJuMmepbl. CTpoeHue Hu cBoicTBa Miuactmacc. OCHOBHbIE
Pa3HOBUHOCTHU MPOMBILIUICHHBIX OJUMEPOB U Iu1acTMacc. ['a30HanoIHeHHbIE 1JIaCTMAacCHhI.

OcoOeHHOCTH CTpPOEHUS, CBOMCTBA pE3MHOBBIX MaTepUasioB. Pe3uHbl 00IIero HazHAaYeHUs,
CHelHalIbHbIE PE3UHbI U 00JIaCTH UX NPUMEHEHHUS.

Jlakoxpacounsie matepuainsl (JIKM). OcnoBubie Buasl JIKM. Kpacku, naku, TpyHTOBKa, IITIATICBKA.

Kepamuueckue marepuanbl. KOHCTpyKIIMOHHAs, MHCTpPYMEHTaJbHAash M TEXHHUYECKas KepaMHKa.
Heopraanueckoe crexno. Kmaccudukanms cTekona Mo HazHAdeHUI0 W oOmacth nmpuMmeHeHus. CHUTaIbI.
I'padut. Acbect. CBoiicTBa 1 00JaCTH TPUMEHEHUS.

JlpeBecHble KOHCTPYKIIMOHHbIE MaTEpUAIIBI.

AHTUOPUKIIMOHHBIE METAJUTMYECKHUE U HEMETAJUIMYECKUE MaTepUabl.

Komno3zunmonnsie Marepuansl (KM). OOmias xapakTepucTHKa KOMIO3MIIMOHHBIX MAaTepHaIOB.
Hucnepcuo-ynpouennsie KM, cnoucteie KM, Bosnoknucteie KM. KommosuimonHble Marepualibl Ha
MeTainyeckoil 1 HemeTaunueckoit ocHoBe. CAIl (crieueHHble alfOMUHUEBbIE IOPOILKH ). APMUPOBAHHBIE
noJIuMepHble Matepuaibl. Kepamuueckne KOMIO3ULMOHHBIE MaTepUaibl. YTIEPOIAHbIE KOMIO3UIIMOHHBIE
Matepuaisl. [IoHATHS 0 HAHOTEXHOJIOTHIX, HAHOMaTepHuasax.

Pa3nes 5. JxoHoOMHU4YecKkH 000CHOBaHHBII BHIOOP MaTepHAaJIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTepuaoB JUIsi KOHKPETHOTO TEXHOJOIMYECKOro mpoiiecca. Brioop
MaTepuagoB OOOpYyIOBaHUS MNPOMBIIIJICHHBIX IPOU3BOJACTB  OHOJIOTUYECKHM AKTHUBHBIX  BEIIECTB,
OMOMEIUIIMHCKUX MaTepuajoB U JIEKAPCTBEHHBIX mpenaparoB.  Kpurtepum wu anropurm BbiOOpa
KOHCTPYKLIMOHHBIX MaTEpPUAJIOB. DKOJIOIMUECKUE U SKOHOMUUECKHUE acleKThl MAaTEPUAIOBEACHUS U 3aIIUThI
MaTepuagoB OT KOPPO3UHU.

4. O0beM yueOHOM THCHMILTHHBI

Bunel yue6HOM paboThI ObbeM ACIIRHA
3E ‘ Akap. 4. ‘ Actp.u.

OO0uiasi Tpy10€eMKOCTh AUCHUIIMHBI 110 Y4eO0HOMY ILUIAHY 3 108 81
KonTakTHasi pabora - ayIMTOPHbIE 3aHATHUSA: 0,9 32 24
Jlexuuu (Jlek) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
KonrtakTHas camocrositenbHas paboTa 21 0,2 0,15
CaMoCTOSATENbHOE U3YUEHHUE PA3/IEI0B AUCHUIIIIMHbI ’ 75,8 56,85
Bua konTpoasn: 3aver
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«JIabopaTopHbBIN NPAKTHUKYM [0 OPraHU4YecKOM XUMUMN»

1 Henb AMCHMIVIMHBI — TPUOOPETEHHE CTyJIEHTAaMH OCHOBHBIX 3HAHMM W HABBIKOB JUIf
OCYILIECTBJICHUS] CUHTE3a OPraHUYECKUX BEILECTB.
2 B pesyabrare u3y4eHHs AUCHUIIIMHBI 00YYAIOLIUICH 10JIKEH
Obnadams CcneAylOIMUMU KOMIETEHIMAMH W HHAUKaTopamu ux noctmwkeHus: VK-1.1; YK-1.4;
YK-1.5.
3nams:
—TEXHUKY O€30MacHOCTH B JIAOOPATOPUH OPraHNYECKOW XUMHUH;
—IPUHIMIIBI 6€3011aCHOTO 0OpaIIeHHsI C OPraHUYECKUMHU COEIMHEHUSIMU;
—METO/Ibl ¥ BUJIbI XpOMaTOrpaduu JUIsi ONpeieIeHUs COCTaBa peakKLIMOHHOW CMECH;
—TEOPETUYECKHE OCHOBBI CLIOCOOOB BBIIETICHUS, OUUCTKU U UACHTU(DUKAIIMY OPraHUYECKUX BELIECTB;
—3KCHEPUMEHTaJIbHbIE METOJIbl MIPOBEACHUS OPraHUYECKUX PEaKIMi, MPOTEKAIIUX [0 Pa3IU4YHbIM
MEXaHHU3MaM;
—OCHOBHbBIE 00IIMe METOIMKH B3aUMHOU TpaHC(opMaluK KJIaCCOB OPraHUYECKUX COETUHEHUN.
Ymemo:
—IPUMEHITh TEOPETUUYECKUE 3HAHMSI M AKCIEPUMEHTAIbHbIE METOJbl MCCIIEOBAHUS OpPraHUYECKOM
XUMMH TIPU pEeLICHUH NPOPeCcCHOHAIBbHBIX 3a/1a4;
—chopmynupoBarh mpobseMy u 00OOCHOBATH BBIOOP MPUOOPOB U SKCHEPUMEHTAIHHBIX METOOB
HCCIIEIOBaHUS, IOCTABUThH 1I€JIM U 337ja4d U HAMETUTD ITyTU UX JOCTHUKEHHUS;
—CHHTE3UPOBATh COEIMHEHUS 10 MPEII0KEHHOW METOIUKE;
—IPOBECTU BBIJICTICHUE U OYUCTKY CUHTE3UPOBAHHBIX BEIIECTB Ha OCHOBE TEOPETUUYECKUX 3HAHUM IO
OPraHU4eCcKO XUMUU;
—BbIOMpATh PALIMOHAIIBHBIN CIIOCOO BBIJICIEHUS U OYUCTKU OPraHUYECKOTO COEITMHEHMUS;
—IPEJICTaBIIATh JaHHbIE JAOOPATOPHOTO UCCIIEOBAHUS B BUJIE TPAMOTHO O(POPMIIEHHBIX METOIUK;
—IPOBOAUTH AHAIM3 U KPUTUUYECKU OLEHUBATH MOJTy4YE€HHbIE SKCIIEPUMEHTAJIbHBIE JaHHbIE, 0000111aTh
U JiesaTh 00OCHOBaHHBIE BBIBOIbI Ha 0a3e MPOBEAEHHBIX ONBITOB;
—BbIOpaTh COCO0 MACHTU(PHUKAUU OPTaHUYECKOTO COETUHEHUS.
Braoemy:
—KOMIIJIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAIbHBIX METOJIOB OPraHWYeCKOW XUMHMM i PELIEHUs
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;
—HIKCHEPUMEHTaJIbHBIMU METO/IaMU IIPOBECHUS OPraHUYECKUX CUHTE30B.
—OCHOBHBIMHU METOJaMH UJIEHTU(UKALUN OPraHUYECKUX COENHEHUN
—npueMaMu 00pabOTKU U BbIJIEICHHS] CHHTE3UPOBAHHBIX BEILIECTB;
3HAHUSIMM OCHOBHBIX 3aKOHOB OpraHMYECKOM XHMHMM JJIsl COJEp)KaTelIbHOM HHTEpIpeTaluu
MOJIyYE€HHBIX 3KCIIEPUMEHTAIbHBIX PE3yJIbTaTOB.
3 Kparkoe coaepxxanue TUCUUILIMHBI
Pa3zoen 1. «Ilpasuna u memoosr pabomul 6 1a60pamMopuL OPeaAHULECKOU XUMULY
1.1  IlpaBuna 6e3omacHoil paboThl B 1a00PATOPUU OPraHUYECKON XUMUU
besonacHble npuemsl 1 paBuiia paboThl B JIaDOPAaTOPUN OPraHUYECKON XUMUMU.
1.2 Meroas! paboThI B 1a0OpaTOPUU OPTAHUYECKON XUMUU
O6mme w™eronasl paboThl B JjabopaTopuu opraHudeckoidl xumuu. HarpeBanme. OxiaxaceHue.
[IepememuBanue.
1.3  JlabGoparopnas nocyaa, 00opymaoBaHue U TPUOOPHI
[Tocyna, Hanbomnee yacto npumensiemas B jaboparopuu. [Ipubopsl 11t onpenenenus TeMneparypsl
iasnenus. Becel. Tepmomerp. PoTophslit ucnapurens. Pegpakromerp.
Pazoen 2. «Memoowr uoenmuguxayuu, ouucmru u 8bl0e1eHUsi OP2AHUYECKUX COCOUHEHUL»
1.1 Xpomarorpadus
WNnentuduxanus opraHiyecKux BEUIECTB MOCPEICTBOM pa3iaudHbIX BuAoB xpomatorpaduu (TCX,
xpomatorpadust Ha Oymare, wuoHooOMeHHass xpomatorpadus, BOIXX). I[Ipumenenne TCX s
UJCHTUPUKAIIMM OPraHUYEeCKUX COEAMHEHUH. ANCOpOEHTHI M AII0eHThI, ucnojb3yemble B TCX. Bribop
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amoenTa. O6Hapyxenue BeniectB. OOHapyxeHue BemecTB. Koadduuuent ynepxkupanus. Koapounuent
pacnpenenenusi. Pabora ¢ kanuuispami.

1.2 Meto1bl OUMCTKH XUAKUX BemecTB. [leperonka

OKCTpaKIus, A HW3BJICUCHUs (BBIICICHUS) OPraHUYECKOTO BEIIECTBA W3 BOJABL. DKCTPAKIHS C
ITIOMOIIIBIO JEJIUTEIBHON BOPOHKHU. BBICymMBaHMe 3KCTPAkTOB ocymuTeneM. Ileperonka. Buasl neperonku
(bpakimoHHa, BakyyMHasi, IEperoHKa ¢ MapoMm, Mpu aTMOCPEPHOM JaBJieHUH). BrICcymmBaHue xKuIKOCTEH.
Ocymurenu. OmnpeneneHne TeMmIepatypbl KumeHuss M KodpduuueHnta npenomieHus. DpakiuuoHHas
neperonka. Pabora ¢ punbrpoBanpHOit Oymaroi. OTroHKa pacTBOPUTETIS.

1.3 Meroas! 0UMCTKH TBEPABIX BemecTs. [lepekpucrammsanus

Metonpl OuMCTKM TBEpAbIX BemiecTB. Bosronka (cyomumanus). Temmeparypa BO3TOHKU H
TeMIlepaTypa IUIaBJICHUs, Bo3roHsmulerocs BeniectBa. [Ipubop st Bosronku. [lepeocaxnenue.
[lepexpucrammmzanus. Otansl nepekpucramuinzauuu. [logbop pactBoputens. HaceimeHHslil pactBop.
l'opsiuee ¢unbTpoBaHue, BakyymMHas ¢uiabTpauusd. OnpeneneHrue TeMrepaTypsl IUlaBiieHus. Temieparypa
IJIaBJICHUS CMEIIaHHOW ITPOOBI.

Pazoen 3. «Cunme3s opeanuueckux coeOunenui»

3.1 CunTesbt

Ilenu u 33124y SKCIIEPUMEHTA B OPraHUYECKOM CHHTE3€e. TeopeTnuueckue 0CHOBBI npoiecca. Beidop
ycinoBui peakuuu. Pacuer cuHTeza. OOmue mnpaBuia MOATOTOBKM U IPOBENCHHUS CHHTE3a. TeXHHKa
6e3omacHoct. [lpubop nmns npoeaenust cunresa. [Iposenenue ombiTa. KOHTpOdb 3a XOJOM pEaKIMH.
Boigenenue, ounmcrtka W aHanu3 npoaykra. CHHTE3bl BELIECTB pa3JIMYHBIX KJIAacCOB OPraHMYECKUX
coequHeHui. [IpoBeneHne 3KCIepruMEHTaIbHBIX METOIOB UCCIIEIOBAHUS PEAKIIUN.

[IpoBenenue peakunii, IPOTEKAOMMX 10 MEXaHU3MAaM:

- HYKJ1€0(DUIIbHOTO 3aMEIIeHUs — CUHTE3 IaJIor €HAIKaHOB;

- HyKJIEO(UIBHOTO MPHUCOEAMHEHUS] — CHUHTE3 CJIOKHBIX 3(PUpOB KapOOHOBBIX KHCIOT, aMHJIOB
KapOOHOBBIX KUCJIOT, a30TCOACPIKAILUX AJIbJETUIOB U KETOHOB;

- 3JEKTPO(UIBLHOTO 3aMEIleHUsI B apOMaTHUYECKOM DSy — peakluyd HUTPOBaHUS, OPOMHpOBaAHMUS,
Cynb(pUPOBAHUS;

- peakuuii TMa30TUPOBAHUS U a30COUETAHUS;

- peakiuii oKucaeHus (CUHTE3 aneToHa, 1,4-0eH30XuHOHA, OCH30MHOM KUCIOTHI) M BOCCTAHOBIICHHUS.

4 O0beM yueOHOI 1 CIUIIIHHBI.

Bua yueOHo# padoThl Obnem aucmmHL
3E AKan. 4. | AcTp.u.
O0mas Tpy10eMKOCTh 1M CHMUILJIMHbI 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,22 80 60
Jlekuuun - - -
[TpakTnueckue 3anstus (113) - -
Jlaboparopusie padots! (JIP) 2,22 80 60
CamocrosiTesibHasi paboTa 2,78 100 75
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
2,78
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 99,6 74,7
Buja MTOroBOro KOHTpOJISL: 3a4ér c oneHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«OCHOBBI IPOEKTUPOBAHUS MPOU3BOJACTB OHOJOTHYECKH AKTHBHBIX BEIIECTB)

1. Heap aucuMmivHbl — (GOPMUPOBAHUE Y CTYACHTOB CHUCTEMAaTU3HPOBAHHBIX 3HaHUI 00
OCOOEHHOCTSIX M ATalax MPOEKTUPOBAHMS IPOU3BOJCTB OMOJOIMYECKH AKTUBHBIX BEILLECTB, MOBBILIICHHE
podeccroHaIbHBIX KOMIIETEHIINH B 00J1aCTH TEXHOJOTUU TOHKOI'O OPraHMYeCKOIro CUHTE3a.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4YaIOLIUIICHA JOJI/KEH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

VK-1.1; YK-1.2; VK-2.3; VK-2.4; VK-2.5; VK-2.8; I1K-1.1; TIK-2.3; [1K-5.5; T1K-6.1; [1K-6.2; TIK-
6.3.
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3nams:

— OtnuuuTenbHble 0COOEHHOCTH XMUMHYECKUX IMPOU3BOJCTB OMOJIOIMUECKU-aKTUBHBIX BEIIECTB C
TOYKM 3pEHUS HKOHOMUKH, OSKOJOTMHM, OXpaHbl Tpylda, KOHBIOHKTYPHl pbIHKA W TpeOOBaHUM K
XapaKTEPUCTHUKE BBIITYCKAEMOTO MPOIYKTa;

— DraIbl NPOEKTUPOBAHUS XUMUYECKUX ITPOU3BOJICTB U UX COJEPIKAHUE;

— YCTpoiCcTBO M NPUHLUIT PabOThl OCHOBHOTO TE€XHOJIOTMUECKOTO 000OpYyI0BaHUS, IPUMEHSEMOTO B
TEXHOJIOTUU OMOJIOTHYECKU-aKTUBHBIX BEIIECTB, KaK Ha CTAJUSAX MOJATOTOBKU ChIPhS U OUMCTKU KOHEUHOTO
MPOJIyKTa, TaK U HA CTaIUU XUMUYECKUX MTPEBPALLICHUII;

— KpUTEPUU U METO/Ibl ONITUMHU3AINH XUMUKO-TEXHOJIOIMYECKOr o IpoLecca.

Ymems:

— AHanu3upoBaTh aJbTEPHATUBHBIE CXEMBbl IOJIydeHHUS OHOJIOTMYECKU-AaKTUBHBIX BEILECTB H
BBIOMPATH ONTUMAIBHYIO CXEMY MPEBPAIICHUM ¢ TOUYKU 3pEHUSI SKOHOMHUKHU U 3KOJIOTUH;

— IlpoekTupoBaTh TEXHOJOTMYECKYIO CXEMY IIPOU3BOJICTBA OHOJIOIMYECKU-aKTUBHBIX BEIIECTB
UCXOJS U3 XUMH3Ma MPOTEKAIOIIEro MpoIiecca;

— Pemars 3a1auun no ontuMu3anuu paboThl TEXHOJIOTMUECKUX MOJTYJIEH.

Braoemy:

— MeToJaMM 1oAdopa W pacuera OCHOBHOTO TEXHOJIOTMYECKOe O0OpyIOoBaHUE AJIsi MPOU3BOJICTBA
OMOJIOTMYECKU-aKTUBHBIX BEILIECTB;

— MeTOoJaMHu M NOJXO0JaMH K ONTUMM3ALMKU pabOThl TEXHOJOTHYECKUX MOJYyJEH B MPOU3BOACTBAX
OMOJIOTMYECKU-aKTUBHBIX BEILIECTB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Pazoen 1. Xumuko-mexnonocuueckue ochogol npouzsoocme bAB u ux ocobennocmu.

Beenenue. Ilpenmer u meroapl AucuMILIMHBI «OCHOBBI IPOEKTUPOBAaHUS NpPOU3BOJACTB BAB».
Mecto mnpousBojactB BAB B XuMuyeckoil NpOMBIINUIEHHOCTH. 3aJaud U MECTO Kypca B IOATOTOBKE
OakanaBpoB 10 mporpamMmme «XUMHS U TEXHOJOTMs OHMOJOrMYEeCKM AakTUBHBIX BewiecTBy». OO1mas
XapaKTEePUCTHKA XUMHUYECKOTO Tpon3BojacTBa BAB. Xumudeckas cxema CHHTE3a KaKk OCHOBa pa3pabOTKH
texHosioruu BAB. TexHonornueckuii perjiaMeHT XHMHUKO-TEXHOJIOTMYECKOTO IMPOU3BOJICTBA. Pa3zpaboTka
MPUHIUNAATEHON  TEXHOJIOTMYECKOM cxembl. [HMOKOCTh (TmepecTpanBaeMoCTb) Kak HeoOxoaumas
XapaKTepUCTUKA MAJIOTOHHAXHOT'O XMMHYECKOI0 IIPOM3BO/ICTBA.

Pazoen 2. Ocnoenvlie pacuemwvl, uepmedicu u 6v100p 000pYO08AHUSA, BbINOJHAEMblIE NPU
npoekmuposanuu npouszeoocmea bAB.

OcHoBHbIE TpeOOBaHUSA K YEpPTEKaM TEXHOJOTMYecKuX cxeM. llpuHuunel BbIOOpa MeTona
npousBojicTBa. CHUCTEMHBIM NOAXOJ NpU CO3JaHUM OE30TXOJHBIX MMpPOU3BOJACTB. (OCHOBHBIE pacuyer,
BBITNIOJIHSAEMBIE NIPU MPOEKTUPOBAHUU. MarepuaibHblil Oananc. TexHosornyeckuit pacyer 00OpyI0BaHUS.
[Ipumepsl pacuetoB. OCHOBHBIE pacueT, BBINOJHSIEMblE IpPU MpPOeKTHpoBaHUM. I[IpeanpoexTupoBaHue.
Brei6op miomanku crpoutenberBa. ABTopckuil Hamzop. Ilpoext. CuTyalluOHHBIH W TFeHEpalbHBIA IJ1aH
XMUMHKO-TEXHOJIOTHYECKOIO MpOou3BOJCTBAa. (OCHOBHBIE 3a/adyll KOHCTPYKLIMOHHOTO WM MOHTaXHO-
TEXHUYECKOTO NpoeKTUpoBaHus. OCHOBHbIE MpaBuia U TpeOOBaHUS, NPEIbSIBISEMbIE K KOMIIOHOBKE
oOopynoBanusa. Cxema pacHoJIOKEHHUS TEXHOJIOIMYECKOro 000pyaoBaHUS (KOMIIOHOBOYHBIM YEpPTEX).
BcenomorarensHoe o6opynoBanue. Boibop cnoco0oB nepemenieHus xKuakodasHbix cMmeceil. Bribop Tumna
MepeMENINBAIONIETO ycTpoiicTBa. Baxubie mist mpousBoactB BAB cnocoObl moBoa U 0TBOAA TEIUIOTHI B
XUMHUYECKOH anmaparype.

Pazoen 3. Dxonocuueckue ocobennocmu npouzsoocme BAB u npoyeccol yoanenus, yiaéiueanus u
VIMURUZAYUU UX OMX0008.

OcoOeHHOCTH M TpaBWJia TPAHCIOPTUPOBKU ONACHBIX BemiecTB. (Cxema mIpueMa, XpaHEHUS HU
JO3UPOBKH 3acThIBAOUIEH KUIAKOCTH. OCOOEHHOCTU TPAaHCIOPTUPOBKHU U JO3UPOBAHUS CHKUKEHHBIX I'a30B.
Cxema mnpuema, XpaHEHUs U JO3MPOBKU 8 JIETKOBOCIUIAMEHSIOIIEHCS KUAKOCTU. Pasrpyska, xpaHeHue u
rojaya TBEPJIOro ChIPbS B ammaparbl. YJaJeHue, YAaBIMBAaHUE M YTHIM3AIMUS OTXOJOB IPOU3BOJICTBA
OpraHMuYecKoro cuHTe3a. [IpuHiunuanbHas cxeMa nepepadoTKU U UCIOJIb30BaHUS OTXOI0B. YIIaBIUBaHHUE U
00e3BpeKMBaHUE OTXOJAIIMX Tra3oB. MexaHuueckas O4YMCTKa CTOKOB. (O4YHCTKa CTOYHBIX BOJ
pereHepanoHHbIMU MeTogamMu. CXema YCTaHOBKM Ui a3€OTPONHOM OTIOHKU JIETyYUMX OpPraHHMYeCKUX
BELIECTB M3 CTOUHBIX BOJA. JleCTpyKTHBHBIE METOJbl OOE3BPEKMBAHMS CTOYHBIX BOJ. buonornueckas
OYHCTKA CTOYHBIX BO/I.
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4. O0beM yueOHOMH THCUMITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,89 32 24
Jlexnnn 0,44 16 12
[IpakTHueckue 3aHATHS 0,44 16 12
B TOM 4ucJe B (popme NPaKTUYECKOM MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 1,11 40 30
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIOB AUCHUIIIMHbI 1,11 40 30
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
ITonroroBka K 2K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHBI
«IIpoekTHpOBaHHUE MPOLECCOB U ANMAPATOB XUMHYECKOM TEXHOJIOT MM

1. Ileab AMCHUILUIMHBI - CYIIECTBEHHO pacIIMpHUTh, CHUCTEMAaTU3UpPOBaThb U HCIOJb30BaTh Ha
[IpaKTUKE 3HAHUM OCHOB THIPABIMYECKHX, TEIUIOBBIX M MAacCCOOOMEHHBIX IPOLIECCOB XUMHMYECKOI
TEXHOJIOTUH, MO3BOJISIOIIUX BBITYCKHUKAM OCYIIECTBIISITh HAyYHO- MCCIIEI0BATEIbCKYIO U NMPAKTUYECKYIO
paboTy Ha IPEIIPUITUSIX.

2. B pe3yabTaTe u3yyeHUus] JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

OO0nanath ciaenyrOIMMI YHHBEPCATbHBIMA KOMIIETCHIIMSIMA ¥ HHIMKATOPAMH UX JTOCTHKCHUS:

VYK-2: VK-2.1, YK-2.2, YK-2.3, VK-2.5, YK-2.6, YK-2.7, YK-2.8, YK-2.10.

VYK-4: YK-4.2.

OO6nanmath ciaemyromumMi Mpo(ecCHOHaTBHBIMA KOMITIETEHITHSIMA U HHIUKATOPAMHU MX JIOCTHKCHHS:

ITK-1: IIK-1.1.

[1K-2: TIK-2.3.

3nams:

- METO/Ibl pacyeTa TeIIo- U MacCOOOMEHHBIX anIapaToB;

- OCHOBHBIC TIPUHIIHITBI OPTaHU3AINHY TTPOIIECCOB XUMUYECKON TEXHOJIOTHH;

- TUTIOBBIE MTPOIECCH XUMUYECKOW TEXHOJIOTHUH, COOTBETCTBYIOIIHE allllapaThl U METOJIbI X PacyeTa;

- METObl COCTABJICHUS TEXHOJOTUYECKHX CXEM C HAHECEHUEM BCEX alIapaToB.

Ymems:

- COCTaBJISITh MaTE€PUAIIbHBIE U TEIJIOBbIE OaJIaHCHI JUIsl CUCTEM I'a3-KUKOCTb;

- paccuMTHIBaTh MapaMeTPbl TEIJIO- 1 MACCOOOMEHHOTO 000PYAOBAHUS U HACOCOB;

- MOOMPATh CTAHIAPTHOE 00OPYAOBaHHUE, UCTIOIB3yEMOE B XUMUYECKON MTPOMBIIIIICHHOCTH.
Bnaoemo

- MCTOHOHOFHCﬁ pacucTa OCHOBHBIX MMAPaMCTPOB TMAPOMEXAaHNICCKUX, TCIIJIOBBIX U MaccoOOMEHHBIX
MPOIIECCOB;

- OCHOBaMHM MPaBUIBHOIO M0100pa TEII0O U MacCCOOOMEHHOTI0 000PyI0BaHNUS;

- METOJaMHu COCTaBJICHHUA TEXHOJOTHMYECKHX CXEM H rpa(bnquKoro I/I306pa)KeHI/I$I OCHOBHOT'O
000pyI0BaHUS.
3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Beenenne. ®M3HKO-XUMUYECKHE OCHOBBI 1 OCOOCHHOCTH YCIIOBHUI MPOBECHUS IIpoIiecca
pazzesieHus KUAKUX TOMOT€HHbIX cMecell pekTudukanuen. OnucaHue NpUHIUIHAIBHON CXeMbl
PEKTHU(PUKAIMOHHON YCTAHOBKU HETIPEPBIBHOTO JiekicTBUs. CpaBHEHHE U 00JIaCTU TPUMEHEHHUS HACAI0UHBIX
" TapCIb4aTbIX KOJOHH. HOCTpOGHI/Ie paBHOB€CHOﬁ JIMHUW Ha OCHOBC IMOJIYYCHHBIX HHANBHUYaJIbHBIX
3aJaHHH.
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Paznen 1. Pacuér pextudukalilnoHHON KOJOHHBI.

1.1. Pacuér HacaouHOM peKTU(PUKAITMOHHOMN KOJIOHHBI HETIPEPBIBHOTO JIEHCTBUS (U1 TpEX
pa3MepoB HACAIIKH).

MarepuanpHbiii  0amaHC KOJOHHBL. Pacuér MuHMMaipbHOrO W pabouero (¢IerMOBOTO YHCIHA.
[Toctpoenne pabounx nuHUNA. Pacd€r ckopocTH mapoB W AWameTpa KOJOHHBL OmnpeneneHue BHICOTHI
HAcaJKu Mo MOAU(DUIMPOBAHHOMY ypaBHEHUIO Maccoomnepeaauu. OmnpeneneHne oOIIero 4uciaa U BBICOTHI
€IMHUIL ITepeHoca. Pacuér ruipaBinyeckoro COnpoTUBICHHS HACAIKH.

1.2. Pacuér TapenbuaToil pekTH(UKalMIOHHON KOJOHHBI HETIPEPHIBHOTO JIEHCTBUS.

[IpenBaputenbHbIii BEIOOP Tapenok. MaTepuanbHbld OajlaHC KOJOHHBL Pacy€éT MUHUMAaIBHOTO U
pabouyero (aermoBoro yucia. Pacyer ckopoctu nmapoB u quamerpa KoJoHHBI. [locTpoenue paboumx JTUHUA.
Omnpenenenre BBICOTHI CBETJIOTO CJIOSI KUIKOCTH HAa TapelKke U Mapocoiep:kaHus 0apOOTaKHOTO CIIOS.
Pacuér koapdunrenToB Maccoonepenayn, o0IIEro Ynciaa equHUL nepeHoca, 3gpdexruBHoCcTH 110 MapdpHu.
Pacuér BbicOoThI KOJOHHBI Ha ocHoBe KIIJ[ mo Mpapdpu ¢ nmocrpoeHnem KuHeTHdeckoW JUHUU. Pacuér
TUIPaBINYECKOTIO CONPOTUBIICHUS KOJIOHHBI.

1.3. CpaBHEeHHME JaHHBIX pacyeTa HACaA0YHOW U TapeabdaToi KoJioHH. COnoCTaBIeHUE TaHHBIX,
MOJIyYEHHBIX IO MPOrpaMMaM KOMITbIOTEPHBIX U PYYHBIX pacu€ToB. BbIOOD KOJOHHBI.

Pa3nen 2. Pacuér u BbIOOp TEMII000MEHHUKOB.

Pacuér u BeI0Op TENMII00OMEHHUKOB 110 OOIIEH CXeME: -pacueT TEIUIOBOM HArPY3KH; - ONPEACIICHUE
TEIJIOBOTO PEKMMA U CPEAHEN IBUKYIIEH CUJIBL; - MPUOJIMKEHHAs OLeHKa KO3((OULIMEHTOB TEMJIO0TIauH,
ko3¢ uLmeHTa Temonepeaadu, NoBepxHocTH Fop; - BBIOODP THIIa 1 HOPMAJIM30BAHHOTO BapUaHTa
KOHCTPYKLUU; -ONpeIeTICHHE MapaMeTPOB KOHCTPYKIMH (HAalIpuMep, AJIs KOXKYXOTPYOHOTO
TEIUI00OMEHHHUKA: Yncia TpyO U Yuciia X0J0B, TuameTpa TpyO, JuaMeTpa K0oxKyXa, HOBEpXHOCTH
Ter1000MeHHUKA Fropw U JIp.); - cOMOCTaBICHHE OPUEHTUPOBOYHOM Fop 11 Fropw; - COMOCTaBICHUE TaHHBIX,
MOJIyYEHHBIX II0 MpOrpaMMaM KOMIIbIOTEPHBIX M PYYHBIX pacyeTOB; -I'MIPaBIMYECKUN pacyeT; - BEIOOD
ONTUMAJILHOTO BapuaHTa TEIJIO0OMEHHHUKA.

2.1. Pacuér k0XyXxoTpyOuaToro ucrnapures.

2.2. Pacuér konaeHcaropa (KOXyX0oTpyo4aToro WM MJIaCTUHYATOTO).

2.3. Pacuér nmomorpeBaTens (KOXKyXO0TpyO4aTOro WIH IIACTUHYATOTO).

2.4. Pacuér XOJOJWIBHUKOB JUCTUIIATA U KyOOBOTO oOcTaTka (KOXKYXOTpyOuaThIX WJIHU
IJIACTUHYATBIX).

Paszpnen 3. I'mapoanHaMuuecKkue pacyeThl.

3.1 Pacuér ruzipaBinyecKkoro cornpoTuBiIeHUs TpyOOIIpOBOIOB

3.2. Pacuér ontumanbHbIX TUaMETPOB TPyOOIIPOBOJIOB

3.3. Pacuér u nogbop HacocoB

Paznen 4. I'paduueckoe odopmiienue.

Texnonorunueckas cxema. PekTudukanuoHHasi KOJOHHA ONPEEIEHHOTO TUIIa C U300paskeHueEM
neTaneil KOHTaKTHBIX 3JIEMEHTOB, PACCUUTaHHbIX B paszzene 1.

4. O0beM yueOHOM THCHMILINHBI.

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl
3E Axkan. | Acrp.
Y. 4.

O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 2 72 54
KonrakTHasi paboTa — ay1uTOpHbIE 3aHATHSL: 0,44 16 12
[TpakTuueckue 3anstus (113) 0,44 16 12
CamocrosiTeJibHAas padoTa 1,56 56 42
KonrakTHas camocrositenbHas paboTa 0.4 0,3

1,56
CaMOoCTOSATETbHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHHBI 55,6 41,7
Buja uTOroBoro KOHTpoJIs: 3ader c oleHKOM
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5.3 IucuunIMHbI 4acTH, (pOPMHUPYEMOil yYACTHUKAMHU 00Pa30BaTeIbHbIX OTHOLICHUH
(IMCHUIIMHBI 110 BLIOOPY)

AHHOTALUA paﬁoqeﬁ nporpaMmsbl JTUCHUIIJIMHBI «HpOMI)IlII.]IeHHaﬂ OpraHuvecKkasi XuMus»

1. Heap aucuumiuHbl - GOpMUPOBaHUE y 00YYaIOIIUXCSl CHCTEMAaTU3UPOBAHHBIX 3HAHUI O METO1axX
CHUHTE3a, XUMHUU M TEXHOJOTHMH TIOJY4YE€HUS MHOTOTOHHAXXHBIX OPraHMYECKHX NPOAYKTOB, LIHPOKO
MCIOJIb3YIOUIUXCS B IPOMBIIIIEHHOCTH U HAPOJIHOM XO34HCTBE.

2. B pesyabTaTe u3ydeHUus1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Obnadams cneAylOIMUMU KOMIETEHIIMAMU W uHAukatopamu ux poctwxkenus: [1K-3.1; I1K-3.2;
[1K-3.3; I1K-5.1; I1K-5.2; T1K-6.1.

3uamo:

- OCHOBHBIEC MEXAHU3MBbI PEAKIINI OPTraHUYECKOU XUMUU;

- OCHOBHBIE CIIOCOOBI HEPTE-, T'a30-, yriaenepepaboTKU B MOJIYNPOAYKThl OPraHUYECKOr0 CUHTE3a;

- CIIOCOOBI MOJIYYEHHUS KIIFOUEBbIX OPraHU4YE€CKUX COCTUHEHUH JIIs MHOTOTOHHA)KHOTO CHHTE3a;

- IPUMEHEHNE OCHOBHBIX MPOJIYKTOB U UX NMPOU3BOJAHBIX B HAPOJHOM XO3SIICTBE;

- CcrocoObl KOHCTPYHMPOBAHUS TEXHOJOTUYECKUX CXEM JUIsl CTaHAApPTHBIX MPOLIECCOB IIPOU3BOJICTBA
MPOJIYKTOB OPraHUYECKON XUMUU;

Ymemu:

-aHAJIM3UPOBATh Pa3IMYHBIE METOJbl INOJYYEHHs MPOJYKTOB OCHOBHOTO OPraHMYE€CKOro CHHTE3a,
BbIOpaTh HanboJIee TEXHOJIOIMUECKU IPUMEHUMYIO CXEMY MOJTyYeHHsI BEIIECTBA;

- IPOYECTh TEXHOJIOTUYECKYIO CXEMY XMMHUYECKOTO IMPOU3BOJICTBA;

- 110 CXE€M€ COCTAaBUTh OMMCAHNUE TEXHOJIOIMUECKOT0 MpoIlecca;

- OIIPENIEUTh CIIOCOOBI OUUCTKU BBIACISEMOTO BEIIECTBA.

Braoemy:

- HaBbIKAMU COCTaBJIEHHUS TEXHOJOIMYECKMX CXE€M XUMHUYECKHMX IPOU3BOJCTB M BbIOOpa
000pyI0BaHMUS;

- OCHOBHBIMU METOJIaMU OPIaHUYECKOTO CUHTE3a;

- OCHOBHBIMH METOJaMHU aHajlu3a JUId [OATBEP)KIEHUS COOTBETCTBUS KPUTEPUAM KauyecTBa
MIPOJIyKTOB OPraHUYEeCKOTO CUHTE3A.

3. Kpartkoe cogep:xanue TUCUMILIIUHBI.

1. Beenenue. KpaTtkas ucTopust pasBUTHs POMBIIIJIEHHOCTH OPraHUYECKOr0 CUHTE3a, 3HAUCHHUE IS
HapoJHOTro X03aicTBa. [IpoIyKThl MPOMBIIIIEHHOCTH OPraHM4eCKOro CUHTE3a KaK MCXOJIHbIE BEIECTBA JUIs
MOJIyY€HUSI MOHOMEpOB, OHOJIOTUYECKHM aKTUBHBIX BEILIECTB, ITOBEPXHOCTHO-AaKTUBHBIX BEIIECTB,
1acTU(PUKATOPOB, TOIIMBA, UX XapakTepucTuka. OCHOBHbBIE HCTOUHUKH ChIPbSI, UX XapaKTePUCTHKA.

2. Ilpomecchl OKuCIEHHUS U TUAPUPOBaHUS. Poib MNpOIECCOB OKUCICHHUS B IMPOMBIIIICHHOCTH
opraHuuyeckoro cuure3a. CoBpeMEeHHbIE NMPEACTABICHUS O MEXaHU3MaX PEaKUil OKUCIEHUS OPraHu4YeCKUX
coenuHeHuil. [Ipompiienuble okucnauTenu. OKUCIEHUE Pa3IMYHBIX KJIACCOB OPraHMYECKUX COEIMHEHUM.
Kunkodazupie u razodazHble MPOLECChl OKHUCIEHUS  YIJIEBOJAOPOJOB, CIHPTOB,  albJETHJIOB.
OxucnutenpHblii aMmMmoHonmn3. Kiaccudukanusi, CeleKTUBHOCTb, MEXaHM3M pEaKLHMH T'HAPUPOBaHUS Ha
reTeporeHHbIX KatanusaTopax. ' uapupoBanue peHosa, aHuINHA, OKCHIA YIIIepoaa.

3. Tupponus, rugparauus, sTepudukanus, ajakuiupoBaHue. [IpumeHeHue peakuuil THIPOIIU3a,
rupaTanuu, dTepuduKany B IPOMBIIUIEHHOCTH. ['MIpOIN3 raJoreHnpou3BOAHbBIX, HUTPUIIOB, CIOXKHBIX
s¢pupoB. Ilpoueccel ruaparanuu STHIEHOKCHAA, oJieQUHOB, aineTwieHa. IOrepuduxanus. IIpouecchb
IKWINPOBaHUS MapauHOB M apOMATUYECKUX YIIIEBOJA0POIOB.

4. Peakuuu ranorenupoBanus. Vcnosib30BaHNne peaklMii raJloreHUpOBaHUs U TaJIOT€HIIPOU3BOIHBIX
B opranuuyeckoM cuHTe3de. Kiaccudukanus peakuuil rajoreHupoBaHus. Peakuuu paaukalbHOTO
3aMECTUTEIBHOIO raJIOreHUPOBAHMS AJIKAHOB U aJIKEHOB. 3aMEelleHNe THIPOKCUIILHOM IPYyNIbl Ha TajloreH B
coupTax M KapOOHOBBIX KHCIOTaX. 3aMECTUTENIbHOE TaJIOTEHUPOBAHUE KAapOOHMUJIBHBIX COEIMHEHHH.
XJ0pupoBaHUE CUHUIIBHOW KUCJIOTHL ['ajoreHrpoBaHHE apOMaTHYECKHX COEIUHEHHUH B sAp0 U OOKOBYIO
1enb. AITUTUBHOE FaJIOT€HUPOBAHKE aJIKEHOB U alleTHiIeHa. [ maporajoreHnpoBaHye alKeHOB U alleTHIICHA.
Peakuuu  XJIOpruippyHUpOBaHUsl  AJIKEHOB. AJJMTHBHOE XJopupoBaHue OeH3osa. OcoOeHHOCTH
(GTOopOopraHMYecKUX COEAMHEHMM, HX CBOMcTBa, npuMeHeHue. CrocoObl BBeAeHUS aToMa (Topa B
OpraHvyeckue coeuHeHus. XaopdTopyrieposl.
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4. O0beM yueOHOMH THCUMITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexnnn 0,44 16 12
[IpakTHueckue 3aHATHS 0,44 16 12
B TOM 4ucJe B (popme NPaKTUYECKOM MOATOTOBKH 0,44 16 12
JlaboparopHble paboThI 0,44 16 12
B TOM 4ucJie B popme NpaKTUYECKOU MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
KonrakTHas camocrositenbHas paboTa 0.4 0,3
1,67
CaMOCTOATETFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHHBI 59,6 44,7
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«OCHOBBI OMOTEXHOJIOTHI»

1. leab JMCUMILUIMHBI — J1aTh CTYACHTY 1LIEJIOCTHBIC MPEJICTABICHUS O COBPEMEHHOM COCTOSTHUU U
MEePCIEKTUBAX PA3BUTHS OHMOTEXHOJOTMH KaK HaNpaBJCHUsS HAYYHOM U TPAKTHYECKOW NIE€ATEIHLHOCTH
YeJI0BEKAa, OCHOBAaHHOM Ha HCIIOJIb30BAHUU OMOTEXHOJIOTMUECKHUX OOBEKTOB (KJIETOK MHUKPOOPTaHU3MOB,
pacTeHui, >KMBOTHBIX W T.M.) WIM MOJICKYNT (HYKJIEHHOBBIX KHCJIOT, OEIKOB-(DEpPMEHTOB, YIJIEBOJOB,
JUTIAIOB U TIP.) JUTsl KCTIOJb30BaHUS B MPOMBIIIJICHHOM IPOU3BOJICTBE, 3/PAaBOOXPAHEHUN; MPECTABICHNE
00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUSI >KUBOW MPUPOJIBI, OMOJIOTHYECKOTO pazHOOOpaswsi >KUBOTO,
CTPOCHHMH KJIETKH, KaK AJIEMEHTApPHOW €IWHHUIIBI KUBOTO, 00 OCOOCHHOCTSIX MHUKPOOPTaHHU3MOB, KOTOPHIE
SIBJISIIOTCS OJJTHUMHU M3 OCHOBHBIX OOBEKTOB OMOTEXHOJIOTHH, O pa3HOOOpa3uH MPOIECCOB METaboIM3Ma U
OMOCHHTETHYECKUX MPOIECCOB, 3aKOHOMEPHOCTSIX POCTa M CIIOC00aX KyJIbTUBUPOBAHUS MUKPOOPTAHU3MOB.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4YaIOIMIACH OJI2KEeH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX JTIOCTHIKCHUS:

ITK-3.1; T1K-3.2; I1K-3.3; TIK-5.1; TTIK-5.2; I1K-6.1.

3namo:

— 0COOCHHOCTH CTPOCHHMSI KJIETOK IIPO- M 3YKAPUOTHUYECKUX OPTaHNU3MOB;

— CYIIHOCTh TIPOIIECCOB, TNPOTEKAONIMX B OpPraHU3ME W 3aKOHOMEPHOCTHU B3aWMOJICHCTBUSA
OpraHu3ma Cc OKpYyXarouien cpenou;

— 3aKOHOMEPHOCTU KMHETHKUA POCTa MUKPOOPTAHU3MOB U 00pa30BaHMs MIPOYKTOB META00IN3Ma;

— MOJIETIH pocTa U 00pa30BaHUs MPOTYKTOB;

— METO/IbI KyJIbTUBHPOBAHHSI;

— NPUHIUNHAATIBHYIO CXeMy OMOTEXHOJOTHYECKOTO TIPOU3BO/ICTBA;

— OMOXUMHYECKUE, XUMHUIECKUE U (PU3UKO-XUMHUYECKHE TIPOIIECCH, TPOTEKAIOIINEe B OMOpeaKkTopax u
Ha CTausAX MepepabO0TKH, CBI3aHHBIX C BBIJCICHUEM U OYMCTKOM IEJIEBOT0 MPOIYKTa;

— OCHOBBI TEOPHUH UMMYHHTETA, TIOHITHE 00 aHTHUTENAX, MEXaHU3Max UX 00pa3oBaHUs;

— OCHOBBI DH3UMOJIOTHH, METOJIbI UMMOOMIN3AIMU (HEPMEHTOB W KIETOK, MPUHIIUIBI KIMMYHHOTO
aHajm3a;

—  BaXHEWIIME TPOU3BOJCTBA  IPOMBIIUICHHON, MEIUUMHCKOH,  CEIbCKOXO35UCTBEHHOM,
SKOJIOTHYECKOM OMOTEXHOJIOTHH, OMOHAHOTEXHOJIOT M.

Ymemn:

— OMpPEENATh BO3MOXKHBIE TyTH OMOCHHTE3a KITFOYEBBIX HHTEPMEANATOB U IEJIEBBIX MPOIYKTOB IS
BbIOOpA ONTUMAJIBHBIX YCIOBUI OMOTEXHOJIOTHYECKOTO MPOLIecca;

— aHAM3UPOBATH POJIb BHYTPUKIETOYHBIX KOMIIOHEHTOB, OMOTIOJIUMEPOB U BBISBIISTH B3aUMOCBSI3b
OMOXMMHUUYECKHX MTPOIIECCOB B KIIETKE;
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— OCYIIECTBISATh OTHENIbHbIE (EPMEHTATHUBHBIE PEAKIMH, H3y4yaTh KHUHETUKY IPOTEKAIOIIETO
MIpEeBPALLEHUS;

— aHAJIM3UPOBATH OT/JEIJIbHBIE IYTH META00IM3Ma U UX B3aUMOCBSI3b, PETYIIALHUIO;

— MpoBOIUTH OOpaOOTKY pe3ylbTaTOB H3MEPEHUN C HCIOJb30BAaHUEM IAKETOB IPHUKIATHBIX
IIPOrpaMM;

— OCYIIECTBJIATh KYJIbTUBUPOBAHWE MUKPOOPTaHM3MOB B a’3pOOHBIX U aHA’pOOHBIX YCIOBHUSX B
nabopaTopuu;

— BBIJIEJIATH MPOJYKTHl META00IU3Ma U3 KYJIbTYpPalIbHON MKUAKOCTH U KJIETOK IPOIYLIEHTa METOJaMU
AKCTPAKIINH, OCAXKICHUS, HOHHOTO OOMEHA U YAbTPAKOHIIEHTPUPOBAHUS;

— OCYIIECTBJISATh KOHTPOJb COAEPHKAHUS 1IeJIEBOr0 KOMIIOHEHTa B HOJYIPOIYKTaX, OJy4yaeMbIX Ha
OT/IENbHBIX TEXHOJOTHYECKUX CTa/INAX;

— HUCIMOJb30BaTh CTAaHAAPTHI U JPyrue HOPMaTUBHbBIE IOKYMEHTHI IIPH OLIEHKE, KOHTPOJIE KayecTBa U
cepTUu(UKALUU ChIPbS U TPOAYKLIUU;

— ONPENEIIATh NapAMETPhI ChIPbS U MPOAYKIUHU IIPU UX CEpTUPUKALIUN.

Braoemy:

— METOJAaMM OYUCTKU U CTEPWIM3ALMU BO3/1yXa, KOHCTPYUPOBAHUS M CTEPUIM3ALUU MUTATEIbHBIX
cpex;

— METOJIaMU IIPOBEJCHUS CTaHAAPTHBIX HCIBITAaHUH IO ONPENEJICHUI0 IOKa3arened (u3MKo-
XMUMHUYECKUX CBOICTB ChIPbs U MIPOIYKIIHH;

— METO/JIaMU IUTAHUPOBAHMSL, TPOBEACHUS U 00paOOTKH SKCIIEPUMEHTOB;

— IIpaBWJIaMU 06€301acHOl paboThl B OMOXMMUYECKO 1TabopaTtopuu;

— OCHOBaMU MUKPOOHOJIOTHUECKON TEXHUKU;

— METOJIaMU TEXHUYECKOT'0 KOHTPOJIS MO COOIIOACHHUIO TEXHOJIOTHUYECKON JNUCHUIUIMHBI B YCIOBUAX
NeUCTBYIONIEr0 OMOTEXHOJIOIMYECKOTO TPOU3BO/JICTBA.

3. KpaTkoe coaepskaHue JMCHUILTHHBI

Pazoen 1. MuxpoOuosiorusi, kak ocHoBa OnWOTeXHOJOTUU. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHH.
Turmbl muTanus MUKpooprann3MoB. OCHOBHBIC MyTH OOMEHA BEIIECTB U MOJYUYCHUs YJHEPTUU (METab0IHI3M).
PocT 1 KynbTUBMpPOBaHNE MUKPOOPTaHU3MOB.

Pazoen 2. VmxenepHble OCHOBBI OnOTexHodoruu. [IpuHIMIMAIbHAs TEXHOJIOTHYECKass cXema
OMOTEXHOJIOIMYECKOI0 MPOU3BOJACTBA. TEeXHOJIOIMUECKHEe OCHOBBI MOJIy4eHHs MeTabonauToB. TpebGoBaHus,
MpeIbsBIsEMble K KayeCTBY IOTOBOTO MpPOJYyKTa. XapaKTEpUCTHKA MPOOJIeM OXpaHbl U BOCCTAHOBJICHHS
OKPYXAaIOIIEH Cpeibl C TOYKU 3PEHUSI UCTIOTB30BAHUSI OMOJIOTUYECKUX METOJIOB.

Pa3zoen 3. OcHOBHBIC HANPABIICHUSI COBPEMEHHON OMOTEXHOJIOTHH.

Menunuackass  O6uotexHosorusi. Ilonstue o0 wumMMyHOonormu. BBeneHue B COBpEeMEHHYIO
UMMYHOOHOTEXHOJorHI0. COBpeMeHHbIEe IPUBHUBOUHBIE ITpenapaThl. [IpenapaTsl Ha OCHOBE KUBBIX KYJIbTYD
MHUKpPOOPTaHHU3MOB.

4. O0beM yueOHOH THUCHMILIHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axan. | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTh JUCUMIJIMHbI 3 108 81
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexnnn 0,44 16 12
[IpakTrueckue 3aHATHS 0,44 16 12
B TOM 4ucJie B popme NPaKTUYECKOH MOATOTOBKH 0,44 16 12
JlaboparopHbie paboThI 0,44 16 12
B TOM 4ucJie B (popMe NPaKTUYECKOU MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi padoTa 1,67 60 45
KonrtakTHas camocrositenbHas paboTa 0.4 0,3

1,67
CaMOCTOSATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIHBI 59,6 44,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM
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AHHOTaNus padoyeid MPOrpaMmMabl JTUCHUIIHMHBI «OCHOBBI 001el KPUMUHATUCTUKID)

1. Heab qMcHMNIMHBI: TPUOOpPETEHHE CTYCHTAMHU TaKUX 3HAHUI, yMEHUN U HABBIKOB, CBA3aHHBIX
C MHCIOJb30BAaHUEM KPUMMHAJIUCTHUECKUX CPEACTB M METOJOB B PACKPBITHM, pPACCIENOBAaHUU U
MIpPEeIOTBPAILlEHUH MIPECTYIUICHUH, OBJa/JieHue O0IUM 00bEMOM KPUMUHAIUCTHUUECKUX 3HAHUU, KOTOPHIMHU
NOoJoKeH oOnagaTh Oyaymuil cyneOHbll skcnepT - xuMHK. [Ipu 3ToM OoOydyeHHE OpUEHTHUPOBAHO Ha
(¢bopMHUpOBaHHE Yy CTYIEHTOB HMCXOJHBIX TEOPETUUECKHUX 3HAHHMM, OOILEro CHUCTEMHOTO IpPEICTaBICHUS O
KPUMUHAIMCTUKE, €€ OCHOBHBIX IOHATHSIX U Kareropusax. IlepBocTeneHHOe BHHMMAaHUE YAEIAETCS
MPUKJIAIHBIM acTIeKTaM KPUMHUHAIUCTUKH, €€ IPAKTUUECKUM BO3MOXKHOCTSIM.

2. B pe3syabTaTe u3yyeHUs1 JUCHUILINHBI 00y4AIOLIUIICA JOJIKEH:

Obnadams cneAylOIMUMU KOMIETECHIIMAMU W uHAuKatopamu ux poctwxkenus: [1K-3.1; I1K-3.2;
[1K-3.3; I1K-5.1; I1K-5.2; T1K-6.1.

3nams:

— OCHOBHBIE MOJIO)KEHUS TEOPUM KPUMUHAIMCTHKH, IMOJIOKEHHSI KPUMUHAIUCTUYECKON TEXHHKH,
TaKTUKH, METOJMKHU PACKPBITUS U PACCIeI0BaHUS OTJCIbHBIX BUJIOB MPECTYIUICHUI;

— CHUCTEMY KPUMHMHAIMCTUYECKON TEXHUKH C aKLIEHTOM Ha CIeI[MaJIbHbIE 3HAHUS B 00JIaCTH XUMUU;

— 0COOEHHOCTH MPUMEHEHUS TEXHUKO-KPUMHUHAIMCTUUYECKUX CPEACTB U METOJIOB NPU PACKPBITUU U
paccie10BaHuy NPECTYIUICHUH;

— CHUCTEeMYy U OCOOCHHOCTH (DYHKIMOHHUPOBAHUS OCHOBHBIX BHJIOB KPUMHHAJIUCTHUYECKHUX,
OTIepaTUBHO-CIIPABOYHBIX, PO3bICKHBIX YUETOB;

— o011Ke NPUHIMIIBI TJIAHUPOBAHHUS paccie0BaHus IPECTYIIICHUI.

Ymemo:

— TMPUMEHATh TEOPETUYECKUE 3HAHUS [0 OCOOCHHOCTSM TAaKTUKU OCHOBHBIX CII€JACTBEHHbBIX
NEeMCTBU, MPOBOJUMBIX C YUaCTUEM CIEIHAINCTa-XUMHUKA;

Braoemy:

— OCOOEHHOCTSIMM TAaKTHUKU OCHOBHBIX CIIEJCTBEHHBIX JEHCTBUN, NPOBOJAUMBIX C Yy4acTHEM
CHelHaluCTa-XUMHUKA;

— OCHOBaMH TaKTUKM HA3HAY€HUS U MPOU3BOJCTBA CYIEOHBIX SKCIEPTH3 U IPEABAPUTEIbHBIX
HACCIEIOBAaHNH;

— OCHOBHBIMH I0JIO)KEHUSIMH KPUMUHAIMCTUYECKON METOAUKH PacCiIeIOBaHUs PECTYIUICHHI;

3. Kparkoe conepskanue Q1M CHUIINHBI:

OcHOBHbBIE TIOJIO)KEHUS OOLIEH TEOpHUH KPUMUHAIMCTUKH, IOJIOKEHUH KPUMHUHAIUCTUYECKOM

TEXHUKHU, TAKTUKHU, METOJIMKHN PACKPBITHS M PACCIICIOBAHUN OTAECIBHBIX BUJIOB MPECTYIICHUMN.

Cucrema KpUMHUHAIUCTHYECKOW TEXHUKHA. MECTO CHEeNHAIbHBIX 3HAHUW B O0JaCTH XUMUU B
KPUMUHAIUCTUYECKOW TeXHUKE. [IpuMeHeHne TEeXHUKO-KPUMHUHAIMCTUYECKUX CPEIACTB U METOJOB IMpHU
pPacKpeITUM M pacciefoBaHuM  mnpectymieHuid. OcoOeHHOCTH  (YHKIIMOHUPOBAHHUS  OCHOBHBIX
KPUMHHATHUCTHYECKUX, OTIEPATUBHO-CIIPABOYHBIX, PO3BICKHBIX U UHBIX (DOPM yUETOB.

TakTuka npoBeAeHUs OTAEIbHBIX CIEACTBEHHBIX NEMCTBUUA. TaKTHKA ydacTus CHEUaIUCTa-XUMHUKa
B TMPOBEICHHUM CJICJACTBEHHBIX NEUCTBUHU. TakTWka Ha3HAYCHUS U MPOU3BOJACTBA CYAEOHBIX IKCIEPTU3 U
MpeABapUTENIbHBIX UccaeaoBanuil. O0IIee npeacTaBieHre O MIIAHUPOBAHUHU PACCIICIOBAHMS TIPECTYIIICHUH.
OcHOBHBIE TIOJIOKEHUSI KPUMHHATMCTUYECKOM METOJUKH PACCIICIOBAHMS MPECTYIUICHHUH.

4. O0beM yueOHOH TUCHUITHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUHMIJIMHbBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,44 16 12
[IpakTrueckue 3aHATHS 0,44 16 12
B TOM 4ucJie B popMe NPaKTHYECKON MOATOTOBKH 0,44 16 12
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JlaGoparopabie pabOThI 0,44 16 12

B TOM 4ucIe B popMe NPaKTUYECKOH MOATOTOBKH 0,44 16 12

CamocrosiTesibHasi paboTa 1,67 60 45

KonrtakTHas camocrositenbHas paboTa 167 0.4 0,3

CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI ’ 59,6 44,7
Bu uTOroBOro KOHTpOJIs: 3auer ¢ oneHKOIi

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«Teopusi TEXHOJTOrMYECKHUX MPOLECCOB MOJYUYEHHUS OHOJOTHYECKH AKTHBHBIX BelIECTB)

1. Hdeap aucnumiImHbl — (HOPMHUPOBAHHE Yy OOYYAIOIIMXCS CUCTEMATHU3WPOBAHHBIX 3HAHUM O
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTSAX NMPOTEKaHHUsSI XUMHUYECKUX pEaKUui M BIUSHUM Pa3iIHYHBIX (aKkTOpOB
Ha CKOPOCTb M HAIpaBJ€HHE B3aWMOJEWUCTBHUS, MOBBIIIEHUE MPO(ECCHOHATBHBIX KOMIIETEHIIMH B 00J1aCTH
TEXHOJIOTUU TOHKOT'O OPraHMYeCKOTr0 CUHTE3a OMOJIOTUYECKU aKTUBHBIX BEIIECTB.

2. B pe3syabTaTe H3yyeHUs: JUCHUILIMHBI 00yYAIOLIUICA J0JI/KEH:

Obnadams CIeyONMMA KOMIIETECHITUSAMA U WHIUKATOPAMU UX TIOCTHKCHUS:

IIK-1.1; I[TIK-1.2; TIK-3.1; T1K-3.2; T1K-3.3; TIK-4.3; [1K-5.2; [1K-5.4; [1K-5.5; I1K-6.1.

3nams:

— MeTo/ipl Opranu3anuu 1 NpoBEACHHS] KHHETUYECKUX SKCIIEPUMEHTOB MPU UCCIIEIOBAHUU CIIOKHBIX
OpraHMYECKUX peakUuil, IPUMEHSIEMbIX B CHHTE3€ OMOIOrMUeCKHU-aKTUBHBIX BELIECTB;

— MeTonpl, HUCHOJB3YIOIIME KOPPEJIALMOHHBIE YpPAaBHEHHUS, NPUMEHSEMBbIE ISl HCCIEIOBaHUS
KMHETUKH U MEXaHU3Ma OPraHUYeCKUX PeaKIuil.

Ymemns:

— WHTepnipeTpoBaTh 1aHHbIE, [T0JIyY€HHbIE B PE3yJbTaTe KHUHETUUECKUX HCCIIEI0BaHMH;

— Ha ocHoBaHMM COOCTBEHHBIX WJIM JMTEPATYPHBIX JAaHHBIX PAacCUUTHIBaTh M INPEICKa3bIBATh
BIIMSIHUE TE€X WM UHBIX (PaKTOPOB HA CKOPOCTh U HAIPaBJIEHUE PEAKIINH;

— [InanupoBaTh KHHETHUECKUE UCCIIEIOBAHUS U BHIOMPATh ONTUMAIBHYIO CXEMY HX ITPOBEICHUS.

Braoemy:

— Metonamu 00paOOTKM W MHTEpIpPETALUU SKCIEPUMEHTAJIbHBIX JIAHHBIX, MOJYYEHHBIX B XOJE
UCCIIEIOBAaHUS MPEBPAIICHUN OpraHMYeCKUX BEIECTB.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

Paszoen 1. Ucmounuxu colpbs 01151 RPOMBIUIEHHO20 OP2AHUYECKO20 CUHME3d.

BBenenne m KpaTkuil MCTOPUYECKMH OYEpK pa3BUTHA XMMHUYECKOW IMPOMBINIIEHHOCTH. KpaTkas
UCTOpUS Pa3BUTHS MPOMBIIIJIEHHOCTH OpraHU4ecKkoro cuHre3a. CoBpeMeHHbIE HaIpaBJICHUs MPUKIAIHOTO
UCIOJIb30BAHUS  JOCTWXKEHUM  opraHmuyecko xumuu. Hceropus  pa3Butus  ¢dapmaneBTUUECKOM
npoMbIIIeHHOCTH.  OcoOeHHOCTH  (apMaleBTUYECKUX TPOM3BOJCTB B CPAaBHEHHMH C OCHOBHBIM
OpraHMYeCKUM CHUHTE30M. VICTOUHMKHM CBIpbsl JUISI TMPOMBILUIEHHOTO OPraHUYECKOro CHHTE3a.
VYranexumuueckoe coippe. Hed1hb, ee cocraB, 3amackl, 00beMbl M HaIlpaBJICHUs IE€PePadOTKH, MUPOBbHIE
TEHJCHIMM Ppa3BUTHS HedTenepepadaThiBatomield orpaciaud. Bo3oOHOBiIsiemMoe NpPUPOAHOE  ChIPhE.
Hemmronosa. Jlecoxumusi. Xupsl u macna. Kayuyk. Caxapuctsie BemecTBa. JIeCOXUMHYECKOE CHIPhHE.
Kpaxwmain. [lepepaboTka pacTUTEIBHOTO CHIPHSI.

Pazoen 2. Teopemuueckue ochogvl opeanuyeckou Xumuu.

TepmoauHamMuueckue M KUHETHMUYECKHUE YCIIOBUSI OCYIIECTBJICHUS peaklUMid. AHalu3 AJIEKTPOHHON
CTPYKTYpBl MOJIEKYJ METOJaMH KBAHTOBON xuMuH. [IpuHUUI KECTKUX M MATKUX KUCIOT U OCHOBAHUI
(OKMKO). OcHoBHBIE TUIIBI PEAKIIMI, MEXaHU3M M YCIOBHS MpOBeneHus. YpaBHeHHe ['aMmera. YpaBHeHUe
TadTta. BeiOop pacTBopurens.

Pazoen 3. Dxonocuueckue ocobennocmu npouzsoocmeé BAB u npoyeccol yoanenus, yiagiusanus u
VIMURUZAYUY UX OMX0008.

OcoOeHHOCTH M TpaBWja TPAHCIOPTUPOBKU ONACHBbIX BemiecTB. (Cxema mpueMa, XpaHEHUsS HU
JO3UPOBKH 3acThIBAOUIEH KUAKOCTH. OCOOEHHOCTH TPaHCHOPTUPOBKU U JO3UPOBAHUS CKUKEHHBIX T'a30B.
Cxema mpuemMa, XpaHEHHMS U JIO3UPOBKHU JIETKOBOCILIAMEHSIOLIEICS >KUAKOCTH. Pasrpyska, xpaHeHue u
rojaya TBEPJIOro ChIPbS B ammaparbl. YJaJeHUe, YAaBJIMBAaHUE M YTWIM3AIMUS OTXOJOB IPOU3BOJICTBA
OpraHuyeckoro cuHTesa. [IpuHiunuanpHas cxeMa nepepadoTKU U UCIOJIb30BaHUs OTXO0I0B. YJIaBIUBaHUE U
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00€3BpeKMBAHUE OTXOANIMX Ta30B. MexaHWYecKas OYUCTKa CTOKOB. (OUHCTKa CTOYHBIX BOJ
pereHepanMoHHbIMU MeTogaMH. CXeMa YCTaHOBKH I a3€0TPOMHONW OTTOHKH JIETYYHMX OPTraHUYECKUX
BEIIECTB M3 CTOYHBIX BOJ. JleCTpyKTHMBHBIE METOIbI OOE3BPEKMBAHHS CTOYHBIX BOJA. buomormueckas
OYHCTKA CTOYHBIX BOJI

4. O0beM yueOHOM THCHMIITHHBI

O0beM IMCUMIINHBI
B .
U1 y4eOHoi padoThl Axax, | Actp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonTrakTHasi padoTa — ayIMTOPHBIE 3aAHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[IpakTHueckue 3aHATHS 0,44 16 12
B TOM 4ucJe B (popMe NPaKTUYECKOH MOATOTOBKH 0,44 16 12
JlaboparopHble paboThI 0,44 16 12
B TOM 4ucIie B popMe NPaKTUYECKOM MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 2,22 80 60
KonrakTHas camocrositenbHas paboTa 0.4 0,3

2,22
CaMOoCTOATETbHOE U3YUCHUE PA3/ICTIOB JUCIUTIIIHBI 79,6 59,7
Buja nToroBoro KOHTpoJIsi: 3ader c oneHKOM

AHHOTALUA paﬁoqeﬁ nporpaMmsbl JTUCHUIIJIMHBI «Koanongnass xumus IMOBCPXHOCTHO-
AKTHBHBIX B€IICCTB U BLICOKOMOJICKYJISIPHBIX coeTUHEeHUI»

1. Heapr aucnmmiauubl: (GOpMUPOBaHHE Yy OOYYAIOLIMXCS CUCTEMATHU3WPOBAHHBIX 3HAHMUA 00
0COOEHHOCTSIX MOBEJCHUS TOBEPXHOCTHO-aKTUBHBIX BellecTB (ITAB) Ha pa3nuuHbIx rpaHunax pasaena ¢as,
0 KOJUIOMJIHO-XMMHUYECKUX CBOMCTBAaX BBICOKOMOJIEKYJsIpHBIX coenuHeHudt (BMC), o cmocobax
cTabunmn3anuu AucnepcHbix cucteM npu nomouu [TAB u BMC.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4AIOLIUIICA JOJIKEH:

Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

[IK-1.1; I[TIK-1.2; TIK-3.1; T1K-3.2; T1K-3.3; T1K-4.3; [1K-5.2; [1K-5.4; [1K-5.5; I1K-6.1.

3names:

- COBpeMEHHBIE TIpeicTaBieHust 00 ocobeHHocTsx ctpoenus [IAB u BMC;

- COBpEMEHHbIE MPEJICTABJICHUS O TEPMOJIMHAMUKE IOBEPXHOCTHOTO CJIOS;

- COBpPEMEHHbIE TEH/ICHLIUU PA3BUTHS HAHOTEXHOJIOTU;

- OCHOBHBIE CTIOCOOBI MOJIYYEHUS U CTAOMIM3AUH AUCIIEPCHBIX cucTeM, coaepxaiux [TAB u BMC,
00JyacTy MPUMEHEHMS TAKMUX KOMIIO3HUIIMIA;

- OCHOBHEIE MeTObI aHanu3a I11AB;

Ymemy:

- BbIOpaTh HauOoJiee TEXHOJIOTMYECKH MPUMEHUMYIO CXEMY IOJIy4YEHHUS AMCIIEPCHOW CUCTEMBI C
3aJJaHHBIMH XapaKT€PUCTHKAMU;

- 000CHOBATh MPUMEHEHHUE PA3IMYHBIX CTAOUIIN3aTOPOB MIPU MOJIYyYEHUH JAUCIIEPCHON CUCTEMBI;

Braoemy:

- OCHOBHBIMU METOJAaMH KOJUIOMJHOM XMMHUU NpPU pa3pabOTKE COCTABOB PA3JIIMYHOIO HA3HAYCHMS,
71a00paTOPHBIMU METOJMKAMU UCCIIEJOBAHMSI BOJHBIX U HEBOAHBIX pacTBopoB IIAB u BMC.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Beenenune. Ocobennoctu ctpoenust [IAB u BMC. ®opmupoBanue u CTpoe€HUE MMOBEPXHOCTHOTO
cnost. [ousarust o muoubHON 1 THMO(POOHON AUCTIEPCHON CUCTEME.

Ancopouus [TAB u BMC Ha paznu4sbIxX TpaHuiiax pasaena ¢as

Oco0ennoctu ancopouuu [TAB 1 BMC Ha ®uaKuX U TBEpAbIX MOBEPXHOCTAX. TepMOIMHAMUYECKOE
onucanue aacop6omuu. Knaccudukamnus u aHaaus u30TepM aacoporuu. Ancoponronnabie miieHK. [IeHsr.

Monudukanus TBepapix nosepxuocteit npu nomomu [T1AB u BMC.
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IMunpodunuzanus u ruapoPobuzanus TBEpAbIX MoBepXHOCTENW. M30TepMbl cCMauMBaHMs U UX aHAJIU3.
Meron [ucmana.

IMunpodunbro-munoduibHeiil 6ananc. Yucna ['JIb. [Tapamerp ynakoBku.

[Tonsarue o mxkanax ['JIb. Metonsr I'pudduna u Ipuca mis pacuera yucen ['JIb. ['mapodunsHo-
0J1e0(DUITEHOE COOTHOIIICHHE.

Kputnueckas koHuentpanus muuenioodpaszoBanus (KKM).

Tepmomunamuka munemioodpazoanus. ®akropsl, Biustonme Ha KKM. Temmneparypa Kpadra.
CoBpemeHHble NpecTaBieHns o conroounuzannu. Hossle noaxoas PycanoBa. Be3ukysbi.

PactBopsl nonmumMepos.

TepmoauHaMUUECKUN MMOAX0]I K OMMCAHHIO PAacTBOPOB MOJIMMEpPOB. HanMosleKymsipHble CTPYKTYpBI.
Teopusa @nopu-Xarruuca. Temneparypa @aopu.

Omnpenenenre MOJIEKYISIPHON Macchl.

Metopl onpeneneHuss MoJeKysipHol u muneisipHoil maccel [IAB u BMC. ®pakuuonupoBanue
oJIMMepoB. MoJIeKyIIIpHO-MAacCOBOE paclpe/iesieHuE.

HucnepcHble cuctemsl, ctabunusuposannbie [IAB u BMC.

Omynbeun. Ilonbop crabuinzaropa. Mukposmynbcun. Cycnenszuu. IlpuMeHeHue aucrepcHbIX
cucreMm, crabuinsupoBanHbix [TAB u BMC.

4. O0beM yueOHOH TUCHUITHHBI

O0beM IMCUMIINHBI
B .
U1 y4eOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTb JUCUMILJIMHbI 4 144 108
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[IpakTHueckue 3aHATHS 0,44 16 12
B TOM 4ucJie B (popme NPaKTUYECKOH MOATOTOBKH 0,44 16 12
JlaboparopHble paboThI 0,44 16 12
B TOM 4ucJie B (popme NpaKTUYECKOM MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 2,22 80 60
KonrtakTHas camocrositenbHas paboTa 0.4 0,3
2,22
CaMOCTOSTENbHOE N3YUYEHUE PA3/IEeTI0B AUCHUIIIIMHbI 79,6 59,7
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM

AHHoOTanus padoueil nporpamMmsl AucuMIIMHbI « KpuMuHanucTHYeCKasi IKCIIePTH3a
HAPKOTHYECKHNX CPeACTB, ICUXOTPONHBIX, CHJILHOIEHCTBYIOIIMX, S/IOBUTHIX BelIeCTB 1
NPEKypcoOpoB»

1. Heau u 3a1a4u TUCHUILUIMHBI - TPHOOPETEHUE CTYACHTAMU CICIHAIBHBIX TIO3HAHUA B 00JIACTH
HCCIICIOBAHUSI HAPKOTUYECKHX CPEACTB, IMCUXOTPOIHBIX, CHIIBHOJCHCTBYIOMIUX W SIOBHTHIX BEHISCTB H
HapabOTKa MUHUMAJIBHO HEOOXOIUMBIX MPAKTHYCCKUX YMEHUW W HABBIKOB JUIS y9acTHS B BBHITIOJTHCHHH
AKCIIEPTH3 TI0 ITOU CHECIIHATLHOCTH.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00yYAIOIIHIACH TOIKEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

IIK-1.1; TIK-1.2; TIK-3.1; TIK-3.2; I1K-3.3; I[1K-4.3; I1K-5.2; I[1K-5.4; TIK-5.5; TIK-6.1.

Buame:

- OCHOBHBIE aHaTOMO-MOP(OJIOTHYECKHAE TPU3HAKK HAPKOTHKOCOACPKAIIUX PACTCHHHA W
M3TOTOBJISIEMBIX U3 HUX HAPKOTHUYECKUX CPEJICTB;

- O0COOCHHOCTH TEXHOJOTHYECKMX IPHEMOB, NPHUMCHSICMBIX IPU HE3aKOHHOM H3TOTOBJICHUH
HanOoJiee pPaCIpPOCTPAHEHHBIX HAPKOTHYECKUX CPEICTB M TCHXOTPOMHBIX BEHIECTB B KYCTAPHBIX,
71a00PATOPHBIX U MTPOMBIIIIJICHHBIX YCIOBUSX;
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- TEXHHKY O0€30MacHOCTU Mpu paboTe ¢ OMOJIOTHYECKH AKTUBHBIMH XUMHYECKUMH BELIECTBaMH,
OCHOBBI NEPBUYHON MEIUIMHCKON MOMOILIM IMPU OTPABICHUSX M XUMHYECKHX OXOrax, B TOM 4YHCIE, -
KOHKPETHBIMU BEILIECTBAMU;

- MpaBWJa OCMOTpA, MU3BATHS U YHNAKOBKM COOTBETCTBYIOIMX BEIIECTBEHHBIX JI0Ka3aTebCTB,
MIpoBeJIeHUs] 0TOOpa MPEACTaBUTENIbHBIX P00 JUIs aHalu3a, IpaBWia MCHOJIb30BAaHUS IKCIPECC-TECTOB U
PEaKTUBOB;

- oco0eHHOCTH pPaldOTBl CO CJIEIOBBIMU KOJMYECTBAMHU BEIIECTB, BO3MOKHOCTH IPUMEHEHUS
HEpa3pylIAOIIEro aHalIu3a W MPAaKTUYECKUE MPUEMBbl, HANpaBJICHHbIE HAa MUHUMAJIbHOE IMOBPEXKJICHUE
obpasiia;

- METOJMKHM HCCJEIOBAaHUS HAPKOTUYECKUX CPEACTB, ICUXOTPOIHBIX, CHUJIBHOJEHCTBYIOIIUX H
SJIOBUTBHIX BEIIECTB CHHTETUYECKOIO M PACTUTEIBHOTO IMPOMCXOXKICHHS, METOJAMYECKHE MOAXOIbl K
HCCJIEIOBAaHUIO MHBIX OMOJIOTMYECKU aKTUBHBIX BEIIECTB;

- IPUHLUIIBI TPAMOTHOW MHTEPIIPETAIIMY MTOJYYEHHBIX JAHHBIX U MPAaBUJIBHON KPUMHUHAIUCTHYECKOMN
OLICHKH Pe3yJIbTaTOB UCCIIEJOBAHHM.

Ymemo:

- BbIOMpaTh ONTUMAJIBHBIM XOJ MCCIEIOBAHMs BEIIECTBEHHBIX J0Ka3aTeIbCTB B 3aBHCHUMOCTH OT
00CTOSITENBCTB JeNIa, MPEJOCTAaBICHHBIX MATEPHAIIOB U PEIIAEMbIX BOIIPOCOB;

- OCMAaTpUBaTh BELIECTBEHHbIE JI0KA3aTEIbCTBA, BBIABIATH CIEAOBBIE KOJIMYECTBA HAPKOTUYECKUX
CPEICTB, NCUXOTPOIHBIX, CHJIBHOACHCTBYIOIIMX U SIIOBUTHIX BELIECTB HAa Pa3IMUHBIX MaTPUIIAX, U3bIMATh
00pa3Ibl Il KCCIICTIOBAHNS,

- U3y4yaTh IPUPOAY, MOP(DOJIOTHIO U APYrUe XapaKTEPUCTUKN COOTBETCTBYIOLUIUX 00BEKTOB METOIOM
ONTHYECKON MUKPOCKOIINY;

- QHAJIM3UPOBATh XMMUYECKHUH COCTaB 0OBEKTOB Ha KAUECTBEHHOM M KOJIMYECTBEHHOM YPOBHE, B TOM
quclie, C MIPUMEHEHUEM HHCTPYMEHTAIbHBIX aHATUTUYECKUX METOJI0OB UCCIIEI0BAHUS;

- YMETb UHTEPIPETUPOBATH [10JIy4aeMble XpOMaTOrpapuuecKue U CleKTpaJibHbIE TaHHbBIE;

- pewmaTrh BOINPOCHI, OTHOCSIIMECS K OJKCHEPTU3E HAPKOTHYECKUX CPEICTB, HCHUXOTPOIHBIX,
CHJIBHOJEMCTBYIOUIUX U SOBUTHIX BEILIECTB, B TOM YHUCJIE CBSA3aHHbIE C YCTAHOBJIIEHUEM: IIPUPO/IbI OOBEKTOB
1 ux nupdepeHIpoBaHUEM, ONPEIEICHHEM KaueCTBEHHOTO M KOJMYECTBEHHOTI'O COCTaBa, 0OHAPYKEHUEM
CIIEJOB OOBEKTOB, UX OTHECEHMIO K 3aKOHOJATENIbHO KOHTPOJUPYEMBIM AMCIIO3HUILMSM, OIpPEIeICHUEM
OJIHOPOJHOCTH 0OBEKTOB MEXIY COOOM U T.II.

- BBLAETATh KPUMHUHAJIUCTHUECKU 3HAUMMbIE NMPHU3HAKU HCCIETYyEeMbIX OOBEKTOB, (HOpPMYyIUpOBaTh
KOPPEKTHbIE 0O0CHOBAHHBIE BBHIBOIBI.

Braoemy:

- TEpMUHOJIOTHEH, NPUMEHSEMONl B OKCHEPTU3€ HAPKOTUYECKUX CPENICTB, ICHUXOTPOIHBIX,
CHJIBHOJEMCTBYIOUIUX U SJJOBUTHIX BELLIECTB;

- MeTojJaMu oOOmed XWMHM, ONTHYECKOH MHUKPOCKONHMM, a TaKKe€ — WHCTPYMEHTaJIbHBIMU
aHAJIUTUYECKUMHU METOJaMU, He0OXOIUMBIMH IIPU aHAJIN3€ COOTBETCTBYIOLUIUX OOBEKTOB;

- YaCTHBIMU METOJMKaMHU aHajlu3a U MpOOONOArOTOBKM OOBEKTOB, COJEpPKAIIMX HAPKOTHUECKHE
CpEICTBA, ICUXOTPOIHBIE, CUIIHbHOJEHCTBYIONINE U SIOBUTHIE BEIIECTBA, B TOM YMCJIE [EJIEBOM IKCTPAKIIHH,
TabJIETUPOBAHUSA U T.JI.

3. Kparkoe cogep:xanue JTUCUMIIIMHBI:

HopmartuBHo-nipaBoBeie akThl P®, perynupyromue nIpoBeIeHHE KPUMUHAIUCTUYECKON IKCIIEPTU3BI
HCIICAB. Meroauuecko-uHGpOpMaAIIMOHHOE OOECeueHrue JaHHOTO BHJIA AKCHEPTHU3. MecTo 3KCIepTU3bl
HCIICSB kak Buaa KpuMuHaiucTtudeckux oskcrneptus. Haubonee pacnpocrpanennsie HCIICSAB B
HE3aKOHHOM 00opoTe Ha Teppuropun Poccuiickoit @enepanuu. AHATOMO-MOP(POIOrNIECcKOe UCCIEIOBAHHE
HapKOCOAEpKalIuX pacTeHud u rpuboB. Ot6op mpod npu uccnenopannu HCIICSAB. Kpumunamuctuueckoe
uccnepopanue HCIICAB metomamu TCX u TCX-nmencuromerpuu. KpuMunamuctuueckoe ucciaeaoBaHUE
HCIICSB meronoM BbICOKOA(h(EKTUBHON KUIKOCTHONW Xpomarorpaduu. MeToIuKH KOJIMYEeCTBEHHOTO
onpenenenuss  HCIICAB  metomom  razo-xuakocTHol — xpomarorpaduu.  Kpumumnanucruueckoe
uccnenoanue HCIICAB meronom ra3oBoit xpomarorpaguu C Macc-CEIEKTHUBHBIM JE€TEKTUPOBAHUEM.
Kpumunanucruueckoe wuccnepopanue HCIICSAB wmetomamu UK u Y@ cnekrpomerpun. Ilpumenenue
METO/IOB 3MHUCCHOHHOTO CIEKTPAJIbHOIO, AaTOMHOIO aOCOpPOIIMOHHOTO, PEHTI€HO-(IIYyOPECIIEHTHOIO H
PEHTT€HOBCKOTO ()a30BOrO aHAJIM30B ISl HCCIEJOBAaHUS HApPKOTUYECKUX CPEJACTB PACTUTEILHOTO
npoucxoxaeHus. Metonudyeckue ocHOBBI cpaBHUTeNbHOTo uccienoBanuss HCIICAB. Copemennbie
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00eBbl€ OTPABJISIOLINE BEIIECTBA U MHKAacuTaHThl. JKUBOTHBIE U pacTUTENbHbIE Sbl. VccienoBanue 108
3Mel. MexayHapoaHbId KOHTPOJbh. TexHWKa O€30MmacHOCTH MpH padoTe C TOKCUYHBIMH OOBEKTaMHU.
Kpumunanucruueckoe ucciae10BaHue BEIIECTB pa3paxaroliero A1eHCTBUs.

3ameuaHusl K 3aKII0YEHUSM 3KCIIEPTOB MPHU MPOXOXKACHUU B CyJI€ YrOJIOBHBIX JI€J O HE3aKOHHOM
o6opote HCIICSB. Pa36op TUIMYHBIX 3aKJIFOYEHHUI SKCIIEPTOB.

4. O0beM yueOHOM THCHMILIHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[IpakTnueckue 3aHATHS 0,44 16 12
B TOM 4ucJie B popMe NPaKTUYECKOM MOATOTOBKH 0,44 16 12
JlaboparopHbie paboThI 0,44 16 12
B TOM 4ucJe B (popme NpaKTUYECKOM MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi pabora 2,22 80 60
KonrtakTHas camocrositenbHas paboTa 0.4 0,3

2,22
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 79,6 59,7
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM

AHHOTALUA paﬁoqeﬁ nporpaMmsbl JTUCHUIIIMHBI «HUccaegoBanue U CHHTE3 0MOJIOTHYeCKH
AKTHUBHbIX BeICCTB»

1. Heap mucuMniaMHbl - npuoOpeTeHne oOydaroIMMUCS HAaBBIKOB B 00JIACTH IIpENapaTUBHOIO
OpPraHU4ecKOTO CHHTE3a OHMOJIOTHYECKH AKTHBHBIX BEIIECTB, a TAaK)KE HCCICOBAHUS HX XHMUYECKHX,
¢bu3uYecCKuX W OHMOJOTMYECKHX CBOWCTB, METOJaMU WX OYMCTKH, HACHTU(HKaIMU, MoauduKanum u
MIPUMEHEHHSL.

3aoauu oucyunaunbl CBOIATCS K (POPMHUPOBAHUIO Y CTYJIEHTOB HAaBBIKOB pabOThl B XUMUYECKOH U
Ouosnoruueckoi 1abopaTopusx, HaAyYHOTO MOJAXOJa K IUIAHMPOBAHMIO M IMPOBEJIEHUIO SKCIEPUMEHTa, a
TaKXKe YMEHHH MpPaBHIBHO, 0OOCHOBAHHO W KOPPEKTHO HMHTEPIIPETUPOBATH W OPOPMIISTH IOJTyUYCHHBIE
pe3yNbTaThl.

2. B pe3yabTaTe n3yyeHusi AMCHUILIMHBI 00YYAKOMIMIiCS TOJIKEH:

Obnadams CIeyONUMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX TIOCTHKEHUS:

[1K-2.3; TIK-2.1; [IK-2.2; T1K-3.1; TTIK-3.2; T1K-3.3; [1K-4.1; I1K-4.2; [1K-4.3; [1K-5.1; T1K-5.3; I1K-
5.4; 1IK-5.5; TIK-6.1; TIK-6.2.

3nams:

- IPUHIUIIBL PA0OTHI B HAYYHO-HUCCIICOBATENBCKHUX J1a00paTOPHSIX;

- OCHOBHBIC THITBI J1a0OPATOPHOW TOCYIBI, YCTaHOBOK, pPAaCTBOPUTENICH, pPEAKTUBOB H WX
HCI0JIb30BAHUE,

- IpaBUJIa TEXHUKU O€3011aCHOCTH.

Ymemo:

- OCYUIECTBJISATH MOUCK U 00pabOTKY Hay4YHO-TEXHUUECKON MH(pOpMaIuy,

- BOCIPOM3BOJUTH HKCIEPUMEHT IO TOTOBOH METOJIUKE, MPOBOJUTH ONTHMH3AIMWIO IPOIECCOB
MOJTyYCHUS [IEJIEBBIX BEIIECTB,

- TPOBOJUTH AHAIM3 TIOy4aeMBIX BEHIECTB M NPAaBUIHHO OMNHCHIBATh HX (PUIUKO-XUMUYECKHE
XapaKTePUCTHKH

- 0(hopMJIIATH TIOJTydaeMble pe3yibTarThl, opMupoBath oTueT o HUP.

Braoemy:

- HaBbIKAMH MIPETIapaTUBHOTO OPraHUYECKOTO CHHTE3a,

- (pM3UKO-XMMUYECKUMHU METO/IaMH aHAJIH3a,

- IPeTapaTUBHBIMUA METOIaMU OYMCTKH BEIIECTB, BKIIIOYAsi XPOMATOTpaQHIo.
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3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

1. Texuuka 6e3omacHOCTH TTpU paboTe B 1aOOpATOPHUH.

2. Bmemenume B TeMaTHKy pabOOTBI, OCYIIECTBICHHE JUTEPATypHOTO IIOMCKA, (opMHUpOBaHUE
Hay4yHOT0 0030pa JUTEepaTypbl

3. IIpoBeneHre y9eOHBIX OIBITOB 10 CHHTE3Y U3BECTHBIX BEIIECTB, BO3MOKHBIX MTPEIIIICCTBEHHIKOB
[IEJIEBOTO  MPOJYKTa, WM BCIOMOTATEeNBHBIX peareHToB. (4YHCTKAa pacTBOPHUTENCH, IOATOTOBKA
AHATTUTHYECKUX 00pa3IoB IS pa3IMYHBIX BUJIOB (PU3NKO-XMMHUECKOTO aHAITN3a.

4. [InaHupoBaHME U TPOBEJICHHE 1IEIEBOTO SKCIIEPUMEHTA

5. AHamm3 TMOJYYEHHOTO TPOMYKTa (DU3HYECKUMH W (PU3HKO-XMMHUYECKUMH METOJIaMH aHaJH3a.
WuTeprpeTarus pe3y/IbTaToB U BBIBO/IBL.

6. OdopmiieHre oT4eTa O MPOJCITAHHON padoTe.

4. O0beM yueOHOH THCHMILTHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlaboparopusie padoTs! (JIP) 1,33 48 36
B TOM 4ucJie B (popMe NPaKTUYECKOM MOATOTOBKH 1,33 48 36
CamocrosiTesibHasi paboTa 1,67 60 45
KonrtakTHas camocrositenbHas paboTa 0.4 0,3

1,67
CaMOoCTOSATETFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHHBI 59,6 44,7
Buj HTOroBOro KOHTPOJIs: 3ader c oleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«HUccnenoBanue, pa3padboTka U CUHTE3 OMOMETUIIMHCKUX NPenapaToB»

1. Heap qucHUNIMHBI — IpUOOpETEeHHE 00YYaIOIIMMHUCS MPAKTUYECKUX HAaBBIKOB pabOThI B 001acTu
OMOMEIMIIMHCKUX UCCIEOBAaHUN, a TakKe B 00J1acTh pabOThI ¢ MPUPOJIHBIMUA OMOJIOTUYECKH aKTHBHBIMHU
BEIIIECTBAMHU.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4YaIOIMIACH JOJI2KEeH:

Obnadams cneayrONIMMU KOMIIETEHIIUAMH U UHAUKaTopamu ux noctwkenus: [1K-2.3; T1IK-2.1; ITK-
2.2; 1IK-3.1; TIK-3.2; TIK-3.3; [1K-4.1; T1K-4.2; TIK-4.3; [1K-5.1; T1K-5.3; [1K-5.4; T1K-5.5; T1K-6.1; [1K-6.2.

3nams:

— [IpuHIUIEI Opranu3anuu padoThl B HAYYHO-UCCIIEIOBATEICKIX JTa00paTOPHSIX;

— OCHOBHBIC THUITBI JTAOOPATOPHOW TOCYHABI, YCTAaHOBOK, pPACTBOpPUTENEH, PEAKTMBOB U WX
WCIIOJIb30BAHNE TPU MTPOBEACHUH MCCIICIOBAHUN B 00JIaCTH OMOMEAUITUHCKON XUMUH;

— IlpaBuna TexHWUKH O€30MACHOCTH Tpu paboTe C OHOJIOTHYECKHM AaKTUBHBIMU BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

Ymemns:

— OCyHIeCcTBIATh TOUCK B 00pabOTKY HayYHO-TEXHUYECKON MH(OPMAIIUU TI0 CHHTE3Y OMOJIOTHYECKH
AKTUBHBIX BEIIECTB U MOJTYYCHUIO OMOMEIUITMHCKIX MTPENapaToB;

— BocnpousBecTu cuHTE3 IIENEBBIX BEMIECTB MO TOTOBBIM METOJUKAM, MPEMIOXKHUTh MYyTH HX
ONTUMU3AIINH;

— [IpoBoauTh aHAIN3 TOMYy4aeMBIX SKCIEPUMEHTAIBHBIX W AHATUTUYECKUX JAHHBIX, MPABUIBHO
WHTEPIPETUPOBATH M OMUCHIBATH (PU3UKO-XUMHYECKUE XaPAKTEPUCTUKH 1EJIEBBIX MMPOJTYKTOB;

— IIpencraBiarh moxy4aeMbie pe3yinbTaThl SKCIIEPUMEHTAIBHOW pabOThl B (hOpME YCTHOTO JOKIIAJA,
(GhopMUPOBATH OTUET MO UCCIIEAOBATEIHCKON padOTE B COOTBETCTBUU C HOPMATUBHBIMH TPEOOBAHHUSIMU.

Braoemy:

— IIpakTryeckumMy HaBBIKAMHU pabOTHI, HEOOXOAUMBIMU JUIsI TPOBEACHUS MCCICIOBAHUM B 00J1acTH
xumud BAB 1 OMOMeqUIIMHCKON XUMUH;

— TeopeTnueckuMU 3HAHUSMU U TPAKTHYCCKUMHU HaBBIKAMHU NPOBEACHUS (U3UKO-XUMHUECKUX
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MeTo/10B aHasin3a BAB 1 OnomennuuHCKUX Mpenaparos.
3. Kpartkoe cogep:xaHue JUCUMILTHHbBI
Paznen 1. [InanupoBanue U MOArOTOBKA LEIEBOIO SKCIIEPUMEHTA.

BBonnas uacte. Texnuka Oe3zomacHocTu mnpu pabore B sabopatopuu. OcoOeHHOCTH paboOThl B
nmaboparopur TpH TpoBeAcHWH wuccienaoBanuii mo xumuu BAB. IlpaBuna m ocoOeHHOCTH COOpPKH
Ja00PaTOPHBIX MPUOOPOB ISl PA3TUIHBIX BHIOB CHHTE30B M BCIIOMOTATENbHBIX onepaiuid. OCOOEHHOCTH 1
MPUHIMIBI PabOThl OCHOBHOIO J1aOOPATOPHOTO 00OpYyIOBaHUS, HEOOXOAUMOIO IPU MPOBEIEHUU CHHTE3a
BAB u nonydenuss OuomMeauuuHCKuX mpenapatoB. OCOOEHHOCTM M NPUHIMIBI PaOOTHl OCHOBHOTO
aHAJIMTUYECKOTO0 000pYIOBaHUS HEOOXOAUMOIO JUIsl JOKAa3aTelbCTBa CTPYKTYpPhl M ONUCAHMS (U3HKO-
XUMHUYECKUX XapakTepucTuk BAB u GnoMenuuuHCKUX mpenapaToB, 0COOEHHOCTH MOJATOTOBKU 00paslioB U
paboTHI ¢ MPOrPAMMHBIM 00eCTIEYeHUEM TTPHUOOPOB.

BBenenue B Temartuky paboThl, OOCYXJE€HHE C BEAyIIUM IPENojaBaTreieM CHeHUPUKU
MHIUBUIYAIBHOTO MCCIIEN0BATENIbCKOTO 3aJaHusl, OCYIIECTBIEHNE JIUTEPATYPHOIO MOKCKa, POPMUPOBAHUE
CTpaTeruu CUHTeTHU4YecKol paboThl. CocTaBieHHME IUIaHA MCCIEA0BAaTENbCKOM pPAabOTHI W CIHCKA
HE0OXO0IMMBIX UCXOJHBIX coenquHeHuil. [IpoBeaeHue npouenyp mo NoAroToOBKE pacTBOPUTENIEH U UCXOTHBIX
COCIMHEHU .

Paznen 2. Cunrternueckue pabOTHI MO MOJYYEHUIO M3BECTHBIX U MOTEHLHMAIbHBIX OMOJOTHYECKH
AaKTUBHBIX BEIIECTB M OMOMEIMIIMHCKUX IpPENnaparoB, MPEALIIECTBEHHUKOB LENEBBbIX NPOAYKTOB H
BCIIOMOTATENbHbIX PEAreHTOB

[IpoBenenne  uccrmemoBaTeNbCKUX  paboT 1o  cHOPMHPOBAHHOMY  IUIaHy,  HapaboOTKa
MIPEIECTBEHHUKOB IEJIEBBIX MPOJYKTOB, BCIOMOIAaTEIbHBIX PEAreHTOB, CHHTE3 LIEJEBBIX COEIMHEHUH,
MoJIyueHHue OMOMEUIIMHCKUX [TPenapaToB Ha UX OCHOBE.

Paznen 3. AHanu3 mojydeHHBIX HPOAYKTOB (U3NYECKUMHU U (PU3UKO-XMMHUYECKHUMH METOJIaMHU.
WuTepnperanus pe3yibTaToB, IOArOTOBKA OTYETA

AHaM3 TOJYYCHHBIX IPOJYKTOB C TIOMOIIBIO (PH3UICCKUX U (PU3UKO-XUMHUYICCKUX METOJIOB.
WuTepriperanyisi aHaIUTHYSCKUX JaHHBIX W (OPMHUPOBAHHE BBIBOJOB O IIOJIYYCHHBIX IPOIYKTaX.
Odopmienue otuera 0 MPOJACIAHHON IKCIIEPUMEHTAIBHOM padOTe U MOJArOTOBKA YCTHOTO JOKJIana Ha €ro
OCHOBE.

4. O0beM yueOHOM THCUMITHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTb JUCHHUIIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlaboparopusie padots! (JIP) 1,33 48 36
B TOM 4ucJe B (popMe MPaKTUYECKON MOATOTOBKH 1,33 48 36
CamocrosiTesibHasi paboTa 1,67 60 45
KonrtakTHas camocrositenbHas paboTa 0.4 0,3

1,67
CaMOCTOSATETFHOE N3YUCHUE PA3/ICTIOB JUCITUTIIHBI 59,6 44,7
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM

AHHOTANUA padoyeil MPOrpaMmMbl AUCUUIIIIMHBI
«HccnenoBanue, aHAJIN3 M IKCIEPTH3a OMOJIOTHYECKH AKTUBHBIX BelIECTB)»

1. Heab JMcUMNJIMHBI: TPUOOpPETEHHE CTYCHTAMHU TaKUX 3HAHWI, yMEHUN U HABBIKOB, CBA3aHHbIX
C UCHOJIb30BAHMEM KPHUMHUHAIMCTUYECKUX CPEICTB M METOJOB B PACKPBITHM, pACCIEIOBAHUM U
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MIPEeIOTBPAILlEHUN IPECTYIJICHUI MyTeM BBINOJHEHUS UMHU JaOOPAaTOPHBIX 3aJaHUN, COOTBETCTBYIOLIUX
HOpPMaM MOJIrOTOBKH KCIEPTHOTO cocTtaBa deepanbHON CIIy:KObI 10 KOHTPOJIIO 32 000POTOM HAPKOTHKOB.

2. B pe3syabTaTe u3y4eHUus1 JUCHUILINHBI 00y4AIOLIUIICA J0JI/KEH:

Obnadams cneayrOINIMMU KOMIIETEHIIUAME U HHAUKaTopaMmu ux noctwkenus: [1K-2.3; T1K-2.1; ITK-
2.2; 1IK-3.1; T1K-3.2; T1K-3.3; TIK-4.1; T1K-4.2; [1K-4.3; [1K-5.1; I1K-5.3; I1K-5.4; T1K-5.5; T1K-6.1; TIK-6.2.

3nams:

— TEOpHUI0 CyIeOHO-XMMHMYECKOM HKCHEPTHU3bl HAPKOTHUYECKUX CPEACTB, IICUXOTPOIHBIX,
CHJIBHOJECUCTBYIOUINX, SIOBUTHIX BEIIECTB U NPEKYpPCOPOB HAPKOTUYECKUX CPEJICTB M ICUXOTPOIHBIX
BEILECTB;

— CUCTEMATHUKY HAPKOTUYECKUX CPEJICTB U MCUXOTPOIHBIX BEIIECTB, OCHOBHbIE KJIaCCU(UKALIMOHHBIE
TaKCOHBI;

— OCHOBHbIE KPHUMUHAJIMCTUYECKHE METOJAUKH HCCIIEJOBAaHUS HApPKOTUYECKUX CpPEACTB U
IICUXOTPOIHBIX BEILIECTB, CyIIeCTByumMe B ba3oBoH 3SKCIEPTHO-KPUMHHAIUCTUUECKON  Ciryx0e
VYupasnenus ®CKH Poccun no r. MockBe (B TOM 4uciIe UMEIOLIMMU OTPaHUYUTEIbHYIO TOMETKY «Jls
CIIY’>K€0HOTO TI0JIb30BAHUSY).

Ymemo:

— TMPUMEHATh METOJbl BOCXOIAINICH JIMHEWHOW TOHKOCHOWHONW Xxpomarorpaduu, HNK-Dypse-
CHEKTPOMETPHH, XPOMATO-MACC-CIEKTPOMETPUM, Ta30BOil XxpomaTtorpaduu npu NPOBEACHUU CyAeOHO-
XUMHUYECKUX IKCIEPTU3 HAPKOTUUECKUX CPEACTB U IICUXOTPOIHBIX BELIECTB;

— IPUMEHSTh METO/bl (PU3NKO-XHUMHUYECKOTO aHaju3a MPU HCCIEA0BAHUN OMOJOTUYECKH aKTHUBHBIX
BELIECTB ONPEJENIEHHBIX TIpynn (HApKOTUYECKUX CPEACTB, IICUXOTPONHBIX U CUJIIBHOJEHCTBYIOLIUX
BEILIECTB);

Braoemy:

— TEOPETUYECKUMU OCHOBAMU XMMHUHU U TEXHOJOTUU OMOJIOTHYECKH aKTUBHBIX BEILIECTB;

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

[IpaBuna TexHuku O€30MACHOCTU MpU paboTe ¢ HAPKOTHUECKUMM CPEICTBAMH, INCHUXOTPOIHBIMHU,
CWJIBHOJCHCTBYIOUIMMU M  SJOBUTHIMU  BellecTBaMu. Pabota B OKCHEPTHO-KPUMHUHAIUCTUYECKHX
MOAPa3/ICNIEHUAX IPABOOXPAHUTEIbHBIX OPraHOB

[IpuMenenne MeToANK MPOOOOTOOpA MPHU MCCIICTOBAHUN HAPKOTHYECKUX CPENICTB, ICUXOTPOITHBIX U
CHJIBHOJIEMCTBYIOLIUX BEILECTB

DKcnepTu3a HApKOTHYECKHX CpEACTB, MOJy4aeMbIX M3 pacTeHus Mak. OObEeKTbl 3KCIEpPTHU3BI:
MakKoBasl COJIOMa, SKCTPaKT MaKOBOM cosioMbl, onuii. OmpeiereHre Macchl HAPKOTHUECKOTO CPECTBA

DKcnepTu3a HApKOTUYECKHX CPEJICTB, MOJIYy4aeMbIX U3 pacTeHus: Mak. OOBEeKT SKCIEepTU3BI:
alleTWJIMPOBAaHHBIN onuil. DkcniepTusa repouHa. OnpeaeneHrue Macchl HAPKOTUUECKOTO CPEICTBA

CpaBHuTENbHAs JKCIEPTHU3a TIEpPOMHA. YCTAaHOBJIEHHWE OOIIHOCTH MCTOYHHUKA MPOUCXOKIACHUS
HECKOJIbKUX 00pa3lioB repouHa

DKcrepTu3a HApKOTUYECKUX CPENICTB, MOJIY4aeMbIX M3 pacTeHHs, KOHOIUIS. OOBbEKThI SKCIEPTU3BL:
pacTeHMs] KOHOIUIM, MapHXyaHa, Trallluil, TamuimHoe Macio. OrmnpeneneHre Macchl HapKOTHYECKOTO
CpeacTBa

DKcnepTu3a rpudoB, CoAEPKAIMX IICHJIONWH U TICKIonuOuH. OnpeneneHrne MacChl HAPKOTUYECKOTO
CpeacTBa

DKkcnepTu3a  HAPKOTHYECKHX  CPEJICTB, MOJy4aeMmblx U3  3deapuna  (mceBnolrdenpuxa,
(beHmnponaHoIaMmHa)

DKcnepT3a HEKOTOPBhIX CHHTETUYECKHMX HApPKOTHYECKUX CpEeACTB (IICHXOTPOIHBIX BEUIECTB):
am(peramuna, metamperamuna, 3-MeTUIIHEHTaHUII. Y CTAHOBJICHUE METO/1a CHHTE3a U OOIIHOCTH HCTOYHUKA
MIPOUCXOXKACHUS aM(peTaMuHa

DKcnepT3a HEKOTOPBIX CHUIIbHOJEHCTBYIOLIUX BEIIECTB: aHA0OJMYECKHE CTEPOMJbI, CHOyTpaMUH.
Omnpenenenre Macchl KOHTPOJIUPYEMbIX BEILIECTB

Kputepun oTHeceHUs COEAMHEHUH K TMPOU3BOJHBIM HAPKOTHUYECKUX CPEICTB U ICHUXOTPOMHBIX
BELIECTB. OKCIEPTH3a HEKOTOPhIX PACIPOCTPAHEHHBIX IPOU3BOJHBIX HAPKOTUYECKUX CPEICTB U
NICUXOTPOIIHBIX ~ BEHIECTB  («IM3allHEpCKWE  HApPKOTUKHW»):  NPOU3BOJAHBbIE  3-aJaMaHTOWJIMHIOJIA,
¢benmnaneTuiINHI0MIa, 3-0eH30UINHI0Ia

DKcrepTu3a  HEKOTOPBIX  PaclpOCTPAaHEHHBIX  MPOU3BOJHBIX  HApPKOTHUYECKUX  CPEACTB U
MICUXOTPOIHBIX BEIIECTB («IU3aliHEPCKUE HAPKOTUKNY): IPOU3BOAHbIE TPUNITAMUHA, (DEHITHIIAMUHBI
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DKcrepTu3a  HEKOTOpPBIX — PaclpOCTPAaHEHHBIX  MPOU3BOJHBIX  HApPKOTHUYECKUX  CPEACTB U
MICUXOTPOITHBIX BEILECTB («IM3ailHEpCKUe HApKOTUKW»): N-meTunddenpona, agenpona (METKaTUHOHA), 1-
¢dbenunnunepasrta, 1-peHmIruKIoreKCuiiaMuHa

DKcrnepTu3a MpeKypcopoB HAPKOTUUECKUX CPEACTB U IICUXOTPONHBIX BeliecTB. OnpeieneHne Macchbl
IIPEKYpPCOPOB

CoueraHnue METOJ0B KaueCTBEHHOI'O AHAJIMTUYECKOIO AaHAIM3a, BECOBOTO AHAIM3a, TOHKOCIOWHOM
xpomatorpaduu, UK-Dypre-cnexrpomerpun, Y D-cnexkrpodoTomMeTpun, ra3oBoii xpomaTtorpaduu, ra3oBoit
XxpomaTorpaduu ¢ Macc-CeJIeKTUBHBIM JETEKTUPOBAHUEM, KUIKOCTHOM XpomaTorpaduu, CIeKTPOMETPUHU B
MHIYKIIMOHHO-CBSI3aHHOM IJ1a3Me MPHU UCCIIEJOBAaHUM HAPKOTHUECKUX CPEACTB U ICUXOTPOITHBIX BEIIECTB

JlaGopatopHblil 3KcTIpecc-aHail3 HAPKOTHUECKUX CPENICTB U MCUXOTPOIHBIX BellecTB. BolnosiHeHne
ONEpPAaTUBHOIO HCCJIENOBAaHUS 10 33JaHUAM OPraHoOB J03HaHUA. llpuMeHeHue aBTOMATH3MPOBAHHOM
uHpopmannoHHo-nouckoBoi cucteMbl «AUTICUH-AHTUHApKOTHKW» TpPU BBINOJIHEHUHU 3KCIEPTU3 U
nccnenoBanuii  bAB, 1mpeacTraBieHHBIX B BHAE HAPKOTHYECKMX CPEICTB UM ICUXOTPOIHBIX,
CHJIBHOJIEMCTBYIOLIUX BEILIECTB

HcnonHenue uccienoBaHus TeCTOBOM cMmecu 1 (B BHJIe HOPOLIKOOOPa3HOTO BEIECTBA/KHUAKOCTH)
OMOJIOTMYECKH aKTUBHBIX BELIECTB IOJI PYKOBOJCTBOM IIPEMNOJIaBaTENsl COYETAHUEM METOJ0B BOCXOJSIIEH
nuHeitHoW ToHKocnoiHoi xpomarorpadpuu (TCX), UK-®ypre-cnexrpomerpun (MK-cnextpomerpun),
ra3zoBoi xpomarorpaduu ¢ macc-cenekTuBHbIM AetekTtupoBanueM (I'X-MC). [Ipo6ooTbop, ompenenenue
Macchl

HcnonHenue uccienoBaHus TECTOBOW cMecH 2 (B BHUAE PACTUTEIbHOM Macchl) OMOJOTMYECKH
aKTUBHBIX BEIIECTB IOJI PYKOBOJCTBOM IIPENOAABATENS COUETAHHEM METOJ/IOB ONTHYECKOW MHUKPOCKOIUHU,
BOCXOJsIIed JMHeNHHOM ToHkocnoHoi xpomartorpaduu (TCX), WK-Oypwe-cnexkrpomerpun (MK-
CIEKTPOMETpPHM), Ta30BOH XxpomaTtorpaguu ¢ Macc-cenekTuBHbIM  AerektupoBanuem (I'X-MC).
[IpoGooT6op, onpeieneHre Macchl.

4. O0beM yueOHOMH THCUMITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTh JUCUMIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlaboparopusie padots! (JIP) 1,33 48 36
B TOM 4ucJe B (popMe MPaKTUUECKON MOATOTOBKH 1,33 48 36
CamocrosiTesibHasi paboTa 1,67 60 45
KonrakTHas camocrositenbHas paboTa 0.4 0,3

1,67
CaMOoCTOATETbHOE U3YUCHUE PA3/ICTIOB JUCIUTIIIHBI 59,6 44,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHbI
«YnpaBjieHHe KAa4eCTBOM JIEKAPCTBEHHbIX CPEACTB»

1. Heas aucuumauHbl — GOPMUPOBAHHE y OOYUYAIONIUXCS 3HAHWN 10 TEOPETHYECKUM OCHOBAM
CTaHJAPTHU3alMN W KOHTPOJIIO KadecTBa JIEKAPCTBEHHBIX CPEJCTB, OCHOBHBIE IMPHUHLMIIBI OPraHU3ALMNHN
IIPOU3BO/ICTBA, CUCTEMBI OLICHKH U KOHTPOJIS KA4ECTBA JIEKAPCTBEHHBIX CPEJICTB.

2. B pe3syabTaTe u3ydeHUus1 AUCHUILINHBI 00yYaIOLIUIACHA JOJI/KEH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

[IK-2.1, IIK-2.2, TIK-2.3, [IK-3.1, I1K-3.2, TIK-3.3, TIK-4.1, [1K-4.2, TIK-4.3, TIK-5.1, IIK-5.3,
[1K-5.4, I1K-5.5, TIK-6.1, I1K-6.2.

3nams:

- OCHOBHbIE HOpPMAaTUBHBbIE JOKYMEHTBHI, OIpPEIENAIolne MOpSAOK oOpamieHus, B T. 4.
rOCyJapCTBEHHOTO KOHTPOJIS KaueCcTBa JICKAPCTBEHHBIX CPeACTB Ha Tepputopun Poccuniickoit denepanuu;

- mopsanok mnoctpoeHus Qapmakoneinbix crared (PC) /HopmaruBHOM noxkymentauuu (H/) na
rOTOBBIE JIEKAPCTBEHHBIE IIPENAPATHI;

- MOPAJOK YCTAaHOBIIEHUS CPOKOB I'OJTHOCTH JIEKAPCTBEHHBIX CPEJCTB.
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Ymemo:

- ONPEIENIUTh BUJ JIEKAPCTBEHHOTO CPEACTBA U OTHECTH €r0 K ONpeAeIEHHON IpyIIe;

- TOpeUIOKUTh IEepeuYeHb IOoKa3aTelied KOHTPOJI KadecTBa JJsi BKIIOYEHHUS B HOPMATHBHYIO
nokymenTanuio (HI) u coctaButs npoext HJ[ Ha iekapcTBEHHOE CPEACTBO.

Braoemy:

- HaBbIKAMU COCTaBJIEHUS IPOEKTOB HOpMaTuBHOM pokymeHTauuu (HJ[) Ha nexapcTBeHHbIE
CPEICTBA;

- HaBbIKaMU IPOBEJCHUS KOHTPOJIS KayecTBa JIEKAPCTBEHHBIX CPE/ICTB.

3. Kpartkoe cogep:xanue TUCHMILTHHBI

Beeoenue. lleny w 3agaum aucuuiiauHbl. OCHOBHBIE JOKYMEHTBI, OIPEAEISIONINE MOPSA0K
oOpareHus JICKapCTBEHHBIX CpeAcTB Ha Tepputopun Poccuiickoit ®enepammu. ['ocymapcTBeHHBII
KOHTPOJb W HaI30p B cdepe oOpalleHus JIeKapcTBEHHBIX cpeacTB. OCHOBHbIE (elepanbHble OpraHbl
MCIIOJIHUTEJIBHOMN BJIACTU U UX KOMIIETEHIIHH.

Pazoen 1. Omanwi pazpabomku HOpMAmMueHOU OOKYMEHMAYUUu Ha JAeKaApCMEeHHble CPeoCcmad.
OCHOBHbBIE JTOKYMEHTBI, OINpEACISAIONUE MOPSIOK pa3pabOTKW HAay4YHO-TEXHHUYECKON JTOKyMEHTalUW Ha
JIeKapCTBEHHOE cpeAcTBO. Pa3paboTka JOKYMEHTOB Ha OpUTMHAaJIbHbIE/peEepEeHTHBIE Mpenaparbl.
Pa3paboTka 10KyMEHTOB Ha BOCIIPOU3BEAEHHbIE TIPENapaThl.

Pazoen 2. Paspabomka @apmaxoneunvix cmameui Ha JekapcmeenHHoe cpeocmeo. llonarus
«HopmaruBnblit nokymeHT» u «PapmakoneiiHas ctarbs». Buabl ¢apmaxoneiinsix crateil. HopMmaTuBHbIiM
NOKyMeHT/(hapMakomneiiHass cratbst npennpusatus. locymapctBenHas @apmakomnes P®D. OcHoBHBIE
3apyOexHbie papmakonen: EBponeiickas dapmakones (EP), bpuranckas ®apmakones (BP), Amepukanckast
dapmakomniess (USP). Bumel nexapCTBEHHBIX CpPEICTB W TepeueHb TpeOoBaHWM K HHUM. Bammparus
aHAJIMTUYECKUX METOJIOB OIpE/IEICHHs KauyecTBa JIEKapCTBEHHOTO cpenacTBa. OrnpeneneHne cpoka roJHOCTH
JIEKapCTBEHHOI'O CPEJICTBA.

4. O0béM yueOHOMH THCUMIIHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTh JUCUMIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlaboparopusie padots! (JIP) 1,33 48 36
B TOM 4ucJe B popMe NPaKTUYECKOH MOATOTOBKH 1,33 48 36
CamocrosiTesibHasi paboTa 1,67 60 45
KonrakTHas camocrositenbHas paboTa 0.4 0,3

1,67
CaMOCTOSATENbHOE N3YUYEHUE Pa3/IeiOB IUCHUIIIMHbI 59,6 44,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«DapManeBTHYECKHI AaHAJIM3 U CHCTEMAa KOHTPOJIA Ka4ecTBAa JIEKAPCTBEHHBIX CPeICTB)

1. Ieap AUCHUIVIMHBI: MOATOTOBUTH CIICHMAIKMCTOB B O0JACTH CHUHTCTHYECKUX OHMOJOTHMYECKH
AKTUBHBIX BEIICCTB C YIIyOJICHHBIMU 3HAHUSAMH KOHTPOJISI KauyecTBa JIEKAPCTBEHHBIX CPEICTB, a TAKKE
KOHTPOJILHO-PAa3PEIIUTEIILHON CHCTEMBI IPH X TIPOU3BOICTRBE.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00yYAIOIIUIACH TOIKEH:

Obnadams CIeTyIONUMA KOMIIETECHIIUSMA U HHIUKATOPaAMU UX TOCTHKCHUS:

[1K-2.2, TIK-2.3, TIK-3.1, I1K-5.1, TIK-5.2, T1IK-5.4.

Buame:

- mpeaMeT (papMareBTHICCKOW XHMHH U OCHOBBI (hJapMaIieBTHICCKOTO aHAIN3a;

- HOPMaTHBHO-TIPABOBYIO 0a3y IpH MPOM3BOJICTBE U OCYIIECCTBICHHH KOHTPOJIS Ka4ecTBa
JICKaPCTBCHHBIX CPEJICTB;

Ymemn:
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- U3y4aTh U aHAJIU3UPOBATh HEOOXOIUMYIO HH(OPMALIHIO, TEXHUYECKUE CPEJICTBA KOHTPOJISI U
MIOKAa3aTeu OLEHKU COCTOSIHUS KauecTBa JIEKAPCTBEHHBIX CPE/ICTB;

- POBOJUTH aHAJIM3 COCTOSIHUSI OOBEKTOB HAOIOIEHUS, KOMIUIEKCHO 0OOCHOBBIBaTh IPUHUMAEMBbIE
U peaju3yeMble peLIeHUs.

Braoemy:

-OCHOBHBIMM IIpU€MaMU U MeToJaMu  (papMaleBTUUYECKOIO aHajiu3a Ipd IPOU3BOJICTBE
JIEKapCTBEHHBIX CPE/ICTB;

- Hopmamu U nipaBwiiaMu GMP nipu mpou3BOJCTBE U KOHTPOJIE KaUeCTBA JIEKAPCTBEHHBIX CPEJICTB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Beenenue. KpaTkuii HICTOpUYECKUI OUEPK MOSBIICHHUS JIEKApCTB.

[Ipenmer ¢apmaneBtuyeckoit xumuu. [Ipeamer papmarneBTUYECKON XUMHM U €€ CBSI3b C APYIrUMU
Haykamu. Kiaccudukanus 1ekapCTBEHHBIX CpPEICTB. VICTOUHHMKHM MOJTy4eHHUs JIEKapCTBEHHBIX CpPEICTB.
CoBpeMeHHbIE OCHOBBI CTpPaTErMyd CO3JAHUS HOBBIX CHHTETHUYECKHUX JIEKapCTBEHHBIX cpencTB. Craauu
OMOJIOTMYECKOTO HM3Yy4YeHUs JIEKapCTBEHHOTO BellecTBa. CoBpeMeHHble TpeOOBaHUs, IMpPENbsABISEMbIE K
JIeKapCTBEHHBIM BellecTBaM. Kpurepuu kauecTBa JIeKapCTBEHHBIX CPEJICTB.

HopmartuBHo-paBoBasi JOKyMEHTalMsl 10 KOHTPOJIIO KauecTBa JIEKApCTBEHHBIX CPEACTB H
l'ocynapcrBennas @apmakones. @DenepaibHbII  3aKOH O JIEKQPCTBEHHBIX cpeacTBax. Ilpeamer
perynupoBanusi @DenepaibHOTO 3akoHa. (OCHOBHbIE NOHATHS. locynapcTBeHHass cCUCTEMa KOHTPOJIS
KauecTBa, 3¢ (HeKTUBHOCTH, O€30MaCHOCTH JIEKaPCTBEHHBIX CpeacTB. DenepalibHbIi OpraH UCHOJHUTEIbHOM
BJIACTH I10 OCYILIECTBJICHHMIO KOHTPOJIS 32 KayeCTBOM, 3((EKTHBHOCTHIO, OE30MACHOCTHIO JIEKAPCTBEHHBIX
cpencts. IIpon3BoACTBO J€KapCTBEHHBIX CPENCTB. ['ocy1apcTBEHHAs perucTpanus JeKapCTBEHHBIX CPE/ICTB.

Otpacneoit crangapt OCT 91500.05.001-00 «CranmapTel KauecTBa JIEKQPCTBEHHBIX CPEICTB.
OcHoBHble TmOJIOKEeHUS». llpuHateie omnpenenenus. OOmue mnonoxeHus. JlekapcrBeHHble (HOPMBI.
MenuuuHcKre 1 IMMYHOOHOJIOTHYECKHUE MTpenapaThl.

l'ocynapctBennas @®apmakones. duszudeckne W (PU3UKO-XUMUYECKHE METOJIbl  aHAIIM3A.
Temneparypa muiaBnenusi. Temmeparypa 3arBepieBaHus. TeMiiepaTypHble NpeAesbl MEPEeroHKW M TOuYKa
kuneHus. IlmotHocTh. Bszkocte. OnpeneneHue STUIOBOTO CHUPTa B JKUAKUX (papManeBTUYECKUX
npenaparax. Pedpakromerpus. [lomspumerpusi. Crnekrpockonudeckue metonbl. CrekrpodoToMeTpus B
HNK-o6nactu. CrekTpockonusi SAEPHOTO MarHUTHOro pesoHanca. OcMousipHOoCcTh. MoHOMETpHs.
PactBopumocts. Ctenenb okpacku xujakocted. IIpo3pauHocTs M creneHb MyTHOCTH. McnblTaHus Ha
NpeleabHOe colepkanue mpuMmeceil. HcnblTanuss Ha 4YHCTOTY. buosnornueckue MeToAbl KOHTPOJIS.
HcnpiTanus Ha aHOMaJbHYIO TOKCUYHOCTb, TUPOTE€HHOCTH, ONpEJCICHNE OaKTepuaibHbIX 3HJOTOKCHHOB.
HcnpiTanus Ha TUCTaMHH, AETPECCOpPHBbIE BEIIECTBA, CTEPHIBHOCTh, MHUKPOOHOJIOTMYECKYIO YHUCTOTY.
CrangapTHbele 0o0Opa3ubl M MX Kiaccu(pukanus. AHTUMUKPOOHbIE KOHCEPBAHTHI JEKApPCTBEHHBIX CPEACTB.
Ponp MexayHapoaHBIX CTaHIAPTOB B TOCYAAPCTBEHHOH CHUCTEME YINpPaBIEHHUS KAaueCTBOM JIEKAPCTBEHHBIX
cpencts. [lepcnextusbl EBponelickoit @apmakonen. CepTuduxaius JeKapcTBEHHbIX CPEICTB U Bajuaalus
Pa3IMYHbIX METOA0B aHanu3a. CpoK roJTHOCTU U CTaOMIIM3alMs JIEKAPCTBEHHBIX CPEeACTB. BHyTpuanTeuHblit
KOHTPOJIb JIEKAPCTBEHHBIX CPECTB.

Hopmbr GMP. 'OCT P 52249-2009. «IIpaBuia npou3BoACTBa U KOHTPOJIS Ka4eCTBA JIEKAPCTBEHHBIX
cpeactB». OOnactb mnpumeHeHUs. OCHOBHbIE TpeOOBaHMSI K IPOU3BOJCTBY M KOHTPOJIO KadyecTBa
nekapcTBeHHbIX cpelacTB. [lepconan. PykoBoasiiue pabotHuku. OOydenue. ['mruena mnepconaia.
[Tomemenne n obopynoBanue. 30HbI KOHTPOJIs KadyecTBa. BermomorarensHbie 30HBI. JJokymenTarus. Buapl
nokyMeHTOB. CTpyKTypa peructpauroHHoro pgocke. OOs3arenbHas JokyMmeHTanus. Otbop mpoO.
[IpoBenenue ucnbiTanuil. Peknamanuu u ot3eB npoaykuuu. CamonHcnekuus. [Ipon3BoacTBO CTEpUIIbHBIX
JIEKapCTBEHHBIX CpelacTB. IIpom3BOACTBO MeAMIMHCKHX OHOJIOrMYecKuX mpenaparoB. IIpousBoacTso
paanodapmaneBTHUECKUX MpenapaToB. [Ipou3BoACTBO JIEKapCTBEHHBIX CPEJACTB U3 PACTUTEIBHOIO CHIPHS.
[IpousBoycTBO a’pozoneit aisg uHraiasnuil. CucteMbl ¢ KOMIBIOTEPHBIM YIIPaBICHUEM U IPOU3BOJICTBOM.
[Tpou3BOICTBO JIEKAPCTBEHHBIX CPEACTB IJIs KIMHUYECKUX HccaeaoBaHUM. [Ipon3BOJICTBO JIeKapCTBEHHBIX
CPEICTB U3 KPOBU WJIU IUIa3Mbl YeJIOBEKa. ATTeCTalus IPOIEeCCOB U 000PyI0BaHUS.

DOnemMeHThl (apMaleBTUYECKOro aHayin3a. JIeKapCcTBEHHBIE CPEICTBA HEOPraHUYECKOW MPUPOIbI.
Knaccudpukanus. Ilpumepsl: xnopua kaibius, Hon. JlekapcTBeHHbIE CpelCcTBa OPraHUYeCcKOW HPUPOJIbL:
KJaccugukanus, ocooeHHoctu aHanuza. [Ipumepsl: 6ennaszon. 'omeonaTuueckue JeKapcTBEHHbIE CPEACTBA.
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4. O0beM yueOHOMH THCUMITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.

O01mas Tpya0eMKOCTb JUCHMIIJIMHbI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 32 24
Jlekuuun 16 12
[IpakTHueckue 3aHATHS 16 12
B TOM 4ucJe B (popMe NPaKTUYECKOM NOITOTOBKU 16 12
CamocrosiTeJibHAs padoTa 40 30
KonrtakTHas camocrositenbHas paboTa 0.4 0,3
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 39,6 29,7
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM

AHHOTaNUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«TexHo10rusi KOHEHTPUPOBAHHBIX AUCIIEPCHBIX CUCTEM»

1. Hdeap aucnumIMHbl — (HOPMHUPOBAHHE Yy OOYYAIOIIMXCS CUCTEMATHU3MPOBAHHBIX 3HAHUHU O
¢bu3nyecKkoi Mpupoae MOBEPXHOCTHBIX CHJI, JAECHCTBYIOIIMX MEXAY YaCTULIAMHU B PA3IUYHBIX JUCIEPCHBIX
CHUCTEMaX, BO3MOKHOCTSIX LI€JICHAIIPABICHHOTO BIMSHUS Ha MPOLECCHl CTPYKTYPOOOpa30BaHUs U CO3/IaHuUs
CUCTEM C 3a/IaHHBIM KOMIIJIEKCOM CBOMCTB.

2. B pe3syabTaTe u3ydeHUus1 AUCHUILINHBI 00yYaIOLIUIACHA JOJI/KEH:

Obnadams CIeyONUMA KOMIIETESHITUSIMA U WHIUKATOPAMU UX JTIOCTHIKCHUS:

[1K-2.2, I1K-2.3, TIK-3.1, [IK-5.1, TIK-5.2, [1K-5.4.

3nams:

- COBpPEMEHHbIE METO/Ibl OIIPEJIEIICHNS pa3MEPOB YaCTUIL U UX YIEIbHOU MOBEPXHOCTH;

-OCHOBHBI€ BH/Ibl JUCIIEPCHBIX HATIOJHUTENEH;

- OCHOBHbBIE OCOOEHHOCTH U 3aKOHOMEepHOCTH ajicopounu [IAB u nonumepoB U3 pacTBOpPOB;

- METO/bI OLIEHKH arperaTUBHOM yCTOMYMBOCTHU AUCIIEPCHBIX CUCTEM;

Ymemo:

- MOJYy4aTh JUCIEPCHBIE CUCTEMBI C 3aJaHHBIM KOMIUIEKCOM TEXHOJIOTHMYECKUX U MOTPEOUTEIbCKUX
CBOMCTB;

Braoemy:

- OCHOBHBIMU METOJIaMU KOJJIOUJHOW XUMHH NPH pa3pabOoTKe COCTABOB Pa3IMUHOTO Ha3HAUEHUS;

- J1abOpaTOpHBIMU METOJAMKAMH HCCIEAOBAaHUS TaKUX JUCIEPCHBIX CUCTEM KakK 30JH, TelH,
SMYJIbCUH U CYCIIEH3UU.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

1. Beegenue. OObexThl (papmakonen U KOCMETUKH (KpEMbI, IIaMITyHH, 3yOHbIE NACThl U Jp.) Kak
KJIACCUYECKUE JUCIIEPCHBIE CUCTEMBI.

2. Hamonuutenu. OCHOBHBbIE XapaKTEpPUCTUKHM HAIOJHUTENEH: (opma wyacTull, AUCIEPCHOCTH,
yleapHasi MOBEPXHOCTb. MeTo/bl OIEHKM pa3MepoB yacTHIl. MeToapl MOJy4eHHs] TUCHEPCHBIX YacTHL.
[Ipumepbl HaMOHUTENEH, UCIIONB3YEMBbIX B (PapMalleBTUUECKUX U KOCMETUYECKUX MPOTYKTAX.

3. AncopOuroHHOE MOAUPHUITMPOBAHNE TTOBEPXHOCTH YACTHI] HATIOJHUTEIICH.

AncopOrus U3 pacTBOPOB Ha TIOBEPXHOCTH TBEPABIX Tel. AmcopOuusi HemoHoreHHbIX [TAB wu3
MOJISIPHBIX U HEMOJSPHBIX CpPeJl Ha TMOBEPXHOCTH aJCOPOECHTOB PA3IMYHOM MOJISIPHOCTU. AJcOopOuMs U3
pactBopoB MoHOTeHHBIX [TAB. IIpuMeps! perienns HeKOTOPhIX KOHKPETHBIX TEXHOJIOIMUECKUX 3a1a4.

4. MexuyacTUUHbIE B3aUMOACUCTBUSI B TUCIIEPCHBIX CUCTEMAX.

[ToHsiTHE O MOBEPXHOCTHBIX CWiIax 1-ro u 2-ro pona. PackiuHuBaroliee JaBieHHUE, SHEPTHUS U CUjla
B3auMoOJieHcTBUsL  YacTull. (OCHOBHBIE COCTABJIAIOIIME PACKIMHMBAIOIIETO0 JaBjieHus. BapuaHTbl
SHEPreTUYECKUX KPUBBIX B3aUMOACHCTBHS YaCTHI. THUIIBI MEKYACTUYHBIX KOHTAKTOB.

5. CtpykTypooOpa3oBaHHe B TUCIEPCHBIX cUcTeMax. Peosiornueckue cBoMCTBa TMCIEPCHBIX CUCTEM.
Tunel NpOCTPAaHCTBEHHBIX CTPYKTYp U YCIOBUSL HUX BO3HUKHOBeHHUs. CoBpeMeHHas Kiaccupuxaius
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MIPOCTPAHCTBEHHBIX CTPYKTYpP. YCIIOBUS WX BO3HUKHOBEHUS, crenuduka crpoeHus. OCHOBBI PEOJIOTUH.
Knaccugukanus 1ucnepcHbIX CUCTEM IO UX PEOJIOTHYECKOMY MOBEACHHIO. DKCIEPUMEHTAIbHBIE METO/IbI
OLICHKH PEOJIOTUYECKUX CBOMCTB AUCIIEPCHBIX CUCTEM.

6. DaxTOophl, BAUSIOUINE HA IIPOLECCH CTPYKTYpOoOOpa3oBaHUs B AUCIIEPCHBIX CUCTEMAX.

Bnusinue pa3mepoB, aHuzoMeTpuu (HOPMbI YACTHUL], SHEPTETUUECKONH HEOJHOPOJIHOCTH MOBEPXHOCTU
Ha PE0JIOrMuecKoe MOBEIEHUE AUCIIEPCHBIX CUCTEM.

7. DKCHIepUMEHTaIbHbIE METO bl OLIEHKH arperaTUBHOM YCTOMYMBOCTU AUCIIEPCHBIX CUCTEM.

Meto npenenbHbIX CeIMMEHTAMOHHBIX 00beMOB. OlLieHKa arperaTuBHONW YCTOMUHMBOCTH CHUCTEM
10 UX PEOJIOTMYECKOMY OBEACHHUIO.

8. PerynupoBaHue CTpyKTYpHO-MEXAaHHUYECKUX CBOMCTB CYCIIEH3UM U OMYJIbCHM.

Bonnble cycrneH3uu MOJIAPHBIX HANOJHUTENEH W HEMOJISIPHBIX HAIOJIHUTENEeH. OMYIbCUM BOJa-
Macio. OMYJIbCUH MaclIO-BOJA.

4. O0beM yueOHOM THCUMTIHHBI

O0beM TUCUMIIIMHBI
Buja yueOHo# padoThbl Axax, | Actp.
3E
4. 4.

O01mas Tpya0eMKOCTb JUCHMUIJIMHbI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 32 24
Jlekuuun 16 12
[IpakTHueckue 3aHATHS 16 12
B TOM 4ucJe B (popMe NPaKTUYECKON NOATOTOBKH 16 12
CamocrosiTeJibHAs padoTa 40 30
KonrakTHas camocrositenbHas paboTa 0.4 0,3
CaMOoCTOSATETbHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 39,6 29,7
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«IIpaBoBoe peryjiMpoBaHue B JONUHI- U HAPKOKOHTPOJIE»

1. Heab AUCUMIIIUHBI:

- N3ydyenue 3akoHOATENBbHOTO O(OPMIIEHHS FOCYIapCTBEHHON CYeOHO-3KCIIEPTHOM JesITENbHOCTH
B Poccuiickoit denepanuu

- M3y4YEHHME 3aKOHOJATENIbHbIX akToB P®, cBs3aHHBIX C co3naHueM DenepanbHON CIIyxKObl
Poccuiickoit @enepannu no KOHTpoJto 3a obopoToM HapkoTukoB (DCKH Poccun);

- U3y4EHHE 3aKOHOJATEIbHBIX aKTOB, PErjIaMEeHTUPYIOIIHUX MOPSIAOK 000poTa HAPKOTHUYECKUX
cpencts B PO;

- U3y4eHHE MEXKyHapOJHbIX HOPMATUBHBIX MPABOBBIX aKTOB B 00J1acTH 000pOTa HAPKOTHKOB;

- m3yuenne 3amad u Gyakouit @CKH Poccum, opranmzanuu €€ AEATEIbHOCTH M TOPSIKa
MIPOXOXKIEHUSI CITYyKObI B OpraHax HapKOKOHTPOJIS;

- H3y4YEHHUE YIrOJIOBHO-IIPOLIECCYAIBHOTO u YTOJIOBHOTO 3aKOHOJATENIbCTBA B
YacTH, Kacaromieucs MOACIEACTBEHHOCTH OpraHoB dCKH Poccun, eI TSIILHOCTH
CIELMAJIUCTa U IKCIIEPTa;

- H3YyYEHHE  BEJAOMCTBEHHBIX HOPMATHUBHO-NIPABOBbIX  aKTOB  (NPUKA30B, HHCTPYKLIHH,
pacrnopsiKeHHil), periiaMeHTUPYIOIIHUX JESATEIBbHOCTD 9KCIEPTHO-KPUMHUHATTUCTUUECKON CITyKObI B
®CKH Poccun;

- MOJIy4Ye€HUE HEOOXOJMMBIX TEOPETHUUECKUX W MPAKTUYECKUX HABBIKOB BBISBICHUS, OOHApYKEHMUS,
¢bukcanuu, HU3BATHUS, MPEIBAPUTEIHLHOIO HUCCIECIOBAHMS CIIEIOB U OOBEKTOB Ha MECTE IPOUCUIECTBUS,
Y4acTHsi B OIEPAaTUBHO-PO3BICKHBIX MEPONPHUATUAX M CIEICTBEHHBIX JEUCTBUSAX M HCHOJIb30BAHUSA
MOJIy4€HHOU MH(QOpMAINH JUIsl PACKPBITUS U PACCIeI0BaHUS IPECTYIUICHUI;

- H3y4eHHe, OTpabOTKa M COBEPIUEHCTBOBAaHHE IIPUEMOB M METOJOB pPabOThI CO cCleaamMu
MPECTYIUIEHUS VIS MOJIy4€HUs KaK PO3bICKHOM, TaK U JI0Ka3aTeIbCTBEHHOU NH(OpMAaLINN;

- nzyuenue pekomenmannii YHJICIT OOH;
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- U3y4eHHUe OpraHU3alMOHHON paboThI U periaMeHTupyromux 1okymenToB BAJIA 1 MOK B 60pr0e
C MPUMEHEHUEM JIOITUHTOB.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIACA JOJI/KEH:

Obnadams CIeNyONUMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

[1K-2.2, I1K-2.3, TIK-3.1, [IK-5.1, TIK-5.2, [1K-5.4.

3nams:

- obmme mnonoxenus denepanpbHOoro 3akoHa «O TOCYZapCTBEHHON CyneOHO-IKCIEPTHOM Jesi-
tenpHOCTH B Poccmiickoit  ®enepamuuy». OOs3aHHOCTM ¥ TpaBa PYKOBOJIUTENS H  DKCIEpTa
roCy/lapCTBEHHOTO  Cy/e0OHO-3KCIIEPTHOrO  yupexaeHus. IIponm3BoacTBO cyneOHOM  3KCIepTH3bl B
roCy/lapCTBEHHOM CYyJI€OHO-IKCIEPTHOM yupexaeHuu. OcoOeHHOCTH MPOU3BOJCTBA Cy1e0HOM IKCTIEPTU3HI
B FOCY/IapCTBEHHOM CYJI€0HO-IKCIIEPTHOM YUPEKJACHUH B OTHOUICHUH KUBBIX JIMLI;

- nonoxenus: Ilnenyma BepxoBHoro cyma P® ot 21 pgexabps 2010 roma Ne 28 «O cynebHoi
AKCIEPTU3E MO YrOJIOBHBIM JIETaM»;

- 3agaun 1 pynkuuu @CKH Poccun, opranuzanys 1eSTeabHOCTH U MOPSIOK MPOXOKICHUS CITY>KOBI
B OpraHax HapKOKOHTPOJISI; MPABOBOM CTATyC 3KCIEPTHO-KPUMHUHAIUCTUYECKUX IMOJPA3/IEICHU OpraHoB
®CKH Poccun;

- GenepanbHble 3aKOHBI, PErjaMEeHTHPYIOIINE TOPSII0OK 000pOoTa HAPKOTUUECKUX CPENICTB: OT 8
sHBapsa 1998 r.Ne 3-®3 «O HapKOTHYECKUX CPEACTBAX M ICUXOTPOIMHBIX BellecTBax», oT § aBrycra 2001
roga.Ne 128-®3 «O JUIEH3WPOBAHWUU  OTACTBHBIX BHUJOB  JeATEIbHOCTH». llocTaHOBIECHUSA
[IpaButensctBa Poccuiickoit ®enepanuu ot 18 asrycrta 2007 roma Ne 527 «O mnopsiake BBo3a B
Poccuiickyro ®epepauno u  BbeiBO3a u3 Poccuiickoil dPenepanuum  HApPKOTUYECKHX CPENCTB,
MCUXOTPOIIHBIX BEHIECTB U HX MPEKypcopoB», oT 3 ceHTsa0ps 2004 1. Ne 454; «O 3zampemeHuun
KyJbTUBUpPOBaHMUA Ha Tepputopun Poccuiickoin Penepanuy pacTeHHM, COAEpKANIUX HAPKOTUUYECKHE
BemecTBay, oT 20 urons 2007 r. .Ne 460 «O 3anpere KyJIbTUBUPOBAHUS KOHKPETHBIX COPTOB KOHOIUIM Ha
tepputopun Poccuiickoit @enepanun», oT 7 peBpans 2006 r. .Ne 76 «O0 yTBep)ACHUU KPYHNHOTO U
0c000 KpYHHOTO pa3MepOoB HAPKOTHYECKHUX CPEICTB U ICUXOTPOIMHBIX BEUIECTB s 1ejieil craTeit
228, 228.1 wm 229 VYromoHoro Konekca Poccuiickoit ®enepanun». IlocranoBnenue Ilnenyma
BepxoBaoro Cyna Poccuiickoit @enepamuu ot 15 utons 2006 romga Ne 14 «O cyneObHOM MpPaKTUKE MO
JenaM O  MPECTYIUICHUSIX, CBS3aHHBIX C  HApKOTUYECKHMMHU  CpPEJICTBAMM, IICUXOTPOIHBIMH,
CUJIbHOJACHCTBYIOIIUMH U SI0BUTHIMU BELIECTBAMU;

- MEKBEJIOMCTBEHHbIE corlanieHus B cpepe 60pbObl ¢ HE3AKOHHBIM 000POTOM HAPKOTUKOB;

- MEXJIyHapo/iHble HOpMaTuBHbIe paBoBbie akThl: Kouenuus OOH o HapkoTHYeCKUX CpeacTBax U
NcUXoTponHbIX BemecTtBax 1961, 1971 u 1988 r.r., mexayHapoanbie goroBopsl Poccuiickoit deneparuu ¢
JIPYTMMHU rocylapcTBaMM, 3aK/IIOUEHHbIE JUIsl oOecriedyeHus: 00pbObl ¢ HE3aKOHHBIM 000POTOM HAPKOTHKOB,
KoHUenuuss MogenbHoro 3akoHa «O HapKOTUYECKHX CpPEJICTBAX, IICUXOTPOMHBIX BELIECTBAX M HUX
IpeKypcopax» AJisi rocynapcets - yuacTHukoB CHI';

- JIEUCTBYIOIIME CHUCKU (IIEPEYHU) KOHTPOJIMPYEMBIX BEIIECTB M UX MPEKYpPCOPOB Ha TEPPUTOPUU
Poccuiickoit ®enepamuu (2010r.);

- ®DepnepanbHbli 3akoH 0T 12 asrycra 1995 1. Nel44-03 «OO6 omnepaTuBHO-PO3BICKHOM
NEeSITENbHOCTHY (C U3MEHEHUSIMU U JJOTIOJIHEHUSIMU);

- pernamentupytonme 1okymeHTsl BAJIA 1 MOK B 60pr0e ¢ mpuMEHEHHEM JIONTUHTOB;

- CIIMCKM 3allpelleHHbIX IpernapaToB Uil HCHOJIb30BaHUSA B OJUMIIMIICKOM CIOpPTE; KPUTEpUH,
COTJIaCHO KOTOPBIM, BEIIECTBA OTHECEHBI K CIMCKY 3alpelieHHbIX npemnapaTtos (2010r.).

Ymemo:

- 0GOpMIATh IOPUAMYECKH MPABWILHO BCE ATallbl SKCIEPTH3bl (MCCIEAOBAHMS) JAONUHI- H
HapKOKOHTPOJIS;

- BBISIBIISITh, OOHAPYXUBATh, U3bIMATh, NPEABAPUTEIHHO HCCIIEAOBATH CIEbl U OOBEKTHI Ha MECTE
IIPOMCIIECTBUS, YUAaCTHUS B CIIEICTBEHHBIX JEUCTBUAX, ONEPATUBHO-PO3BICKHBIX MEPOTIPUATHUSX;

Braoemy:

- CaMOCTOATENbHON paboOThl C IOPUAMYECKOM JIUTEpaTypOi: BECTH MOUCK HYXHOM HH(pOpMauuu,
HCII0JIb30BaTh [IPOYUTAHHOE KaK CPEJICTBO JJISl PELICHU B JajbHeeM npodecCuoHalbHBIX 3ajay.

[Ipouecc usydenus nucuuiuinHbl «lIpaBoBOoe perynupoBaHue B JONHUHI- U HAPKOKOHTPOJIEN
HaIpaBJIeH Ha GOPMUPOBAHNE KOMIIETEHIINMN:
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- TOTOBHOCTBIO MKCIIOJIb30BaTh HOPMAaTHBHBIE JOKYMEHThl II0 KadecTBY, CTaHJIApTHU3AlUH U
cepTu(dUKalMy MPOTYKTOB U U3/IEIHI, 37IEMEHThl SKOHOMUYECKOIO aHaIKN3a B MPAKTUYECKON eATeIbHOCTU

- TOTOBHOCTBIO HCII0JIb30BATh 3HAHNWE CBOMCTB XUMUYECKUX AJIEMEHTOB, COEIMHEHUN U MaTEpUaJIOB
Ha UX OCHOBE JUIs pellieHus 3a1a4 NpoPecCUOHANBbHOMN AeATEeIbHOCTU

-TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYIO UH(DOPMAINIO, OTEUECTBEHHBIN U 3apyOeKHbBIN OIBIT
10 TEMATHUKE UCCIIEeI0OBAHUS

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

1. TocymapctBeHHass cCyneOHO-IKCTepTHas nearenbHOCTh B Poccuiickoit denepanuu u ee
3aKoHoJarenpHoe odopmiieHue. O6mue nonoxenus PenepanbHOro 3aKkoHa «O rocy1apcTBEHHOH CyaeOHO-
JKCIepTHOM nestenbHOCTH B Poccuiickoit @enepanuny. OO0S3aHHOCTH U IpaBa pyKOBOJIUTEINS U JKCIepTa
CyJeOHO-IKCIEPTHOTO yupexaeHus. [Ipon3BoacTBo cyneOHON AKCHepTU3bl B TOCYAApPCTBEHHOM CyAe0HO-
SKCHEPTHOM YyupexaeHuu. OcoOEHHOCTH MPOU3BOJACTBA CYAE€OHON SKCIEepTH3bl B TOCYAAPCTBEHHOM
CyJIeOHO-AKCIIEPTHOM YUPEXKACHUN B OTHOLUICHUH KUBBIX JIMII.

@duHaHCOBOE, OpPraHU3alMOHHOE, HAay4yHO-METOJAWYECKOe U HMHPOpPMAIMOHHOE obOecreyeHue
NeSITeIbHOCTH FOCYAaPCTBEHHBIX CYAEOHO-3KCIIEPTHBIX YUPEKACHUM.

2. OcHOBHbIC WM3MEHEHHUS W JOTMOJHEHUsS B 3aKOHOJATeNbHBIE akThl Poccuiickoit Denepannw,
cBsa3aHHble ¢ co3naHueM OCKH Poccun. CymHocTh BHECEHHBIX U3MEHEHUH B (enaepaabHOe
3akoHoJaTenbcTBO. Pasrpannuenue nonmnomounit ®CKH Poccun u 1pyrux npaBooXpaHUTENbHBIX OPraHOB
P®.

XapakTepucTUKa U3MEHEHHUH 3aKoHoJaTenbcTBa 00 000pOTE HApPKOTHYECKUX CPEICTB U
MICUXOTPOITHBIX BEIIECTB, 00 ONIEPaTUBHO-PO3BICKHOM IEATEIBHOCTH, O JPYTUX BUIAX JIEATEIILHOCTH.

OcnoBubie 3amaun u ¢yakuuu ®CKH Poccuun, opranmzamus nesrensHoctd @CKH Poccum u
MOPSIIOK TPOXOXKIEHUS CITYKObI B OpraHax HapKOKOHTPOJIS.

CrpyKTypa LEHTpaJIbHOIO anrapara U UHbIX NO0pa3/IeIeHHH.

[IpaBoBas ocHOBa npoxoxaeHUs ciayXkObl. [Ipoxoxknenue ciayx0bl, mpaBa U 0043aHHOCTU COTPYIHH-
Ka, o0s3aTenpHas JaKTHIOCKOIIMUEcKas perucrpauus. Y cinoBus ciayxO0bl. [Ipekpaiienne ciyxO0sbl.

VYT0JI0BHO-TIPOLIECCYAIBHOE u YTOJIOBHOE 3aKOHOIaTEIbCTBO B YaCTH, Kacarouleucs
noacneactseHHOCTH opranoB ®CKH Poccun no VIIK Poccum (cr. 151), nesrenbHOCTH cnenuaiucra u
skcnepra. [lonstue cyneOHOM 3KCIepTU3bl U AKCHEPTHOTO yupexaeHus. lIpaBoBoit craryc skcmepra u
cneranucta (cT. ct. 57, 58 YIIK P®). OtBox skcnepra (ct. 70 YIIK P®) u cnermanucta (ct. 71 YIIK PO).
JlokazaTenbcTBa B yroJoBHOM cynomnpousBojctse (cr.ct. 74, 80, 81, 82 VIIK P®). Yyactue cnenmanucra
(ct. 168, 251 VIIK P®). [Ipoussoactso cyaedHoit sxcneptussl (1. 27 YIIK PO). PasbsicHenue sxkcnepry u
CHEIHAJIMCTy €ro IMpaB Ha CTaJuM MOJArOTOBUTEIbHON YacTu cynedHoro 3acenanus (cr. cT. 269, 270 VIIK
P®). Torrpoc skcmepra (ct. cT. 205, 282 VIIK P®). Ocmotp MectHOoCTH 1 iomenieHus (ct. 287 YIIK PD).
CnencrBennbliii skcnepumeHnT (ct. 288 VIIK P®). OtBercTBeHHOCTH 3KclepTa U CHEIHAIUCTa IO
YTroJIOBHOMY 3aKoHOAaTeNbCTBY (cT. 307, 310 YK PO).

BenomcTBeHHbIE HOpMATUBHBIE IIPaBOBbIE aKThl (IPHUKa3bl, WHCTPYKLUUHU, PACIOPSKEHUSA)
periJaMeHTUPYIOIIUE JAEATEIbHOCTh 3KCIEepPTHO-KpuMHHanucTHueckux noapasaenennii ®CKH Poccun.

[IpaBoBO# cTaTyc SKCHIEPTHO-KPUMHUHATUCTHYECKUX TmoApaszaenenuii opranoB ®CKH Poccun.
3amaun U (QYHKUMHM OKCIEPTHO-KPUMUHAIMCTUYECKOTO yIpaBieHUs JlemapramMeHTa CHElUalbHOTO MU
kpumuHanuctuyeckoro oodecriedenuss CKH Poccun, 6a3zoBeix u TepputopuanbHbix OKII. OcHoBHbIE
TEXHUYECKUE CPEJCTBA, MHCIOJIb3yeMble B OSKCIEPTHO-KPUMHHAIUCTHUECKON JI€ATEIbHOCTH OPraHoB
HapKOKOHTPOJISL U HOPMBI UX [TOJIOKEHHOCTH.

[Topsinox mpousBoacTBa 3kcneptu3 u ucciaepoanuit B OKII teppuropuaneubeix oprano @CKH
Poccun. Ilopsnok npusneuenus corpyanukoB DKII k npoBeaeHnIo onepaTUBHO-PO3BICKHBIX MEPOIIPUSATHI
U CIEACTBEHHbIX JeicTBuil. Opranuzauus oOydenuss corpyanukoB OKII, arrecrauuu Ha mpaBo
CaMOCTOSITEJIBHOTO IPOU3BOJICTBA CYNEOHBIX HSKCIEPTH3 U IEPECMOTpa YpPOBHS UX MpodeccuoHaIbHOU
MOATOTOBKH.

3. ®enepanbHble 3aKOHBI, PETJIaMEHTUPYIOLIHE MOPSAJOK 000pOTa HAPKOTHUYECKUX CPEJICTB: OT
8 suBaps 1998 1. Ne 3-03 «O HapKOTUUECKHX CPEACTBAX M TICUXOTPOMHBIX BEHIECTBax», OT 8 aBrycrta 2001
r. Ne 128-®3 «O nuueH3upoBaHUU OTAEIBHBIX BUAOB jAedrenbHocTU». [locranoBnenus IlpaBurenbcTBa
Poccuiickoit ®enepannu oTl8 aBrycra 2007 r. Ne 527 «O nopsinke BBo3a B Poccuiickyio @enepamnuio u
BpIBO3a H3 Poccuiickoit ®exepanuu HApPKOTUYECKHX CPEICTB, IMCHUXOTPOMHBIX BEIIECTB M HX
npeKypcopoB», oT 3 ceHTss06ps 2004 r. Ne 454; «O 3anpemnieHUH KyJIbTUBUPOBAHHUS HAa TEPPUTOPUHU
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Poccuiickoit denepauun pacteHud, cojepxaliux HapKkoTudeckue pemectsa», ot 20 utonst 2007r . Me 460
«O 3amnpere KyJIbTUBUPOBAHMS KOHKPETHBIX COPTOB KOHOIUIM Ha Tepputopun Poccuiickoit @enepaunmn»,
ot 7 deBpanss 2006 r. Ne 76 «OO0 yTBEpX ICHHUU KPYIMHOTO M 0OCO00 KPYIMHOTO pa3MepoB
HAapKOTHUYECKUX CPEJCTB U ICUXOTPOIHBIX BEIIECTB JUIA mesel crated 228, 228.1 u 229 YrosnosHOro
Konekca Poccuiickoii ®enepauun». Ilocranosnenue Ilnenyma BepxoBnoro Cynma Poccuiickoit
®enepauun ot 15 urona 2006 roga Ne 14 «O cyneOHON mNpakTHKe MO JAejlaM O HPECTYILICHUSX,
CBSI3aHHBIX C HApKOTHUYECKUMHU CPEJCTBAMM, ICHUXOTPONHBIMU, CHUIBHOJCHCTBYIOIIUMHU W SIAOBUTHIMU
BEIIECTBAMMY; MEXKBEJIOMCTBEHHbIE COrfalieHus B chepe 60pbObl ¢ HE3aKOHHBIM 000POTOM HAPKOTHUKOB.

MexnyHapoaHble HopMaTHBHbIE MTpaBoBble akThl: KonBenuus OOH o HapkoTHuYECKHX CpeACTBax U
ncuxoTponHbiX BemectBax 1961, 1971 u 1988 r.r., mexayHnapoansie goroBopsl Poccuiickoit deneparnuu ¢
JIPYTMMHU rocylapcTBaMM, 3aK/IIOUEHHbIE JUIsl oOecriedeHus: 00pbObl ¢ HE3aKOHHBIM 000POTOM HApKOTHKOB,
KoHUenuus MogenbHoro 3akoHa «O HapKOTUYECKHX CPEICTBAX, IICUXOTPOMHBIX BELIECTBAX M HUX
IpeKypcopax» Ajis rocynapcts - yuactHukoB CHI'

Pexomengaruu YHJICIT OOH.

JleiicTByrolME CIIUCKU KOHTPOJIMPYEMBIX BEIIECTB U UX MpekypcopoB (2010r.)

4. Bpenenue B KpUMHUHATUCTHKY. OCOOEHHOCTH UCIOJB30BaHUS CIELUAIbHBIX 3HAHUH Ha
[IEpBOHAYAILHOM 3Tall€ BBISBJICHMUS], IPECEUEHUS], PACKPBITUS U PACCIIEI0BAHUS IPECTYIIICHUH.

5. Dranbl UCNOJIB30BaHUS JOMUHIOB. McTopus NONUHI-KOHTPOJIS. BCceMUpHbI aHTUAONMHTIOBBII
kojekc. OpranuzannoHHas pabora W persiaMmeHtupytomue aokymeHtsl BAJIA, u MOK B 6oprbe c
MpUMEHEHHEeM JA0NUHIoB. CIMCOK 3allpellleHHbIX MIpenapaToB JUIsl HCIOJIb30BaHUs B OJIUMIIMHCKOM CIOPTE.
Kpurepuu, corinacHo KOTOpPbIM, BEIECTBA OTHECEHBI K CIIUCKY 3alpPEIIeHHbIX MIPErnapaToB.

4. O0beM yueOHOH THCHMILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acrp.
3E
4. 4.

O01mas TpyA0eMKOCTh JUCUMIIJIMHbBI 2 72 54
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 32 24
Jlekuuun 16 12
IIpakTrueckue 3aHATHS 16 12
B TOM 4ucIie B popMe NPaKTUYECKON NOATOTOBKH 16 12
CamocrosiTeJibHas paboTa 40 30
KonrakTHas camocrositenpHas paboTa 0.4 0,3
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IE€TI0B AUCHUIIIMHbI 39,6 29,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTaNusA padoyeil NPOrpaMmMbl JUCHUILIMHBI
«OCHOBBI KBAHTOBOIl XMMHUH BeleCTB (papManeBTHYECKOIr0 Ha3HAYEHH»

1 Henb AMCUMIVIMHBI — COCTOUT B U3YYEHUH OCHOBHBIX IMOHATHM COBPEMEHHON KBAHTOBOM XUMHUHU U
KBaHTOBO-XMMHUYECKUX METOJIOB pacueTa CTPOCHUS U CBOWCTB XMMHUYECKHUX CHCTEM; BO BBEJICHUU
CTYIEHTOB B KPYI' OCHOBHBIX NPEACTABICHUI O XUMUYECKOU CBS3U U MEXKMOJIEKYJIIPHBIX B3aUMOJIEHCTBUAX
U O3HAKOMJIEHMM Ha 3TOM OCHOBE C OCOOEHHOCTSIMH XMMHUYECKOW CBSI3M B XMMHUYECKHX BEIIECTBAX U
O0OyCIIOBJIEHHBIX J3THUM CBOMCTBAMHM MAaTE€pHaJOB; B OCBOECHHMU pPAOOTHI C OCHOBHBIMU KBAHTOBO-
XUMHYECKUMHU KOMITbIOTEPHBIMU ITPOrpaMMaMu, UCTIOIb3yEMbIMU Ha MPAKTUKE.

2 B pe3yabraTe H3y4eHHUs TUCHUILIUHBI 00YYAIOLIUIICH 10JI7KEH:

Obnadams CIeyONUMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX TIOCTHKEHUS:

[1K-2.1, [1K-2.2, TIK-2.3, [1K-4.1, TIK-4.2, [1K-4.3

3nams:
- OCHOBHBIE TIOJIOXKEHUS KBAHTOBOM XUMHUH, COBPEMEHHOM TEOpPUM XUMUYECKOW CBSI3U U
MEXMOJIEKYJISIPHOTO B3aUMOIEHCTBUS U IIPUMEPHI €€ IPUMEHEHUSI K KOHKPETHBIM XUMUYECKUM CUCTEMAM;
- IPUHLMIBI KOJIMYECTBEHHOM XapakTepu3allMM aTOMHON M 3JIEKTPOHHOM CTPYKTYpPhl MOJIEKYJISIPHBIX
CUCTEM U ITOJIMMEPOB;
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- OCHOBHBIE B3aUMOCBSI3U MEX/1y 3JIEKTPOHHOM CTPYKTYPOH U PU3UKO-XUMUYECKMMU CBOMCTBAMU BEILIECTB,
JIeXKaIIue B OCHOBE YIIPABJICHUS CBOMCTBAMM;
- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHUYECKHUX PAaCUETHBIX METOJOB U 00JIaCTH HX
MIPUMEHHUMOCTH.

Ymemns:
- MPUMEHATh KBAHTOBO-XMMHYECKHE IMOJXOJbl M METOJbI Ui pacueTa, MHTEpHpETaluu U NpeacKazaHus
CTPOEHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM, U TIOJIMMEPOB.

Braoemy:
- DJIEMEHTapHBIMH HAaBBIKAMU MPUMEHEHHS KBAHTOBO-XHUMHYECKUX MOAXOJ0B U METOJIOB U HHTEPIPETAIIUN
pe3yJibTaTOB MpPU PEHIEHUM MPAKTUUYECKUX TEXHOJOTMYECKHX 3a7ad M CTaHIapTHBIMH KBAaHTOBO-
XUMUYECKUMH KOMIIBIOTEPHBIMU ITPOTrpaMMaMHU.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue. Ilpenmer kBaHTOBOM XUMHUHU. POJIh KBAaHTOBOW XMMUM B OMIMCAHUU XUMUYECKUX SBJICHUHN U

IIPOLIECCOB. B3anMOCBSA3b KIACCUYECKON M KBAHTOBOM MOJEIIEH MOJIEKYIL.

Pazoen 1. Obwue npunyunst K6aHmMoBoOU Xumuu

1.2. OcHOBHbIE IPUOTUKEHHUSL.

OcCHOBHBIE MOJIO)KEHUSI KBAaHTOBOM MEXaHMKH. BapualnOHHBIH METOJ] HaXOXIACHUSI BOJHOBBIX (YHKIIMM.
[TpubnmkeHne He3aBUCHMBIX dYacTull. MeToJ caMOCOIJIaCOBAHHOTO MOJsi Aisi aToMoB. IlpuGmmxenue
LEHTPAJIBHOTO MOJIsl. ATOMHbIE OPOUTAIH U UX XapAKTEPUCTUKH.

1.3.  OaHO?IEKTPOHHBIE U MHOTO3JIEKTPOHHBIE BOJHOBBIE (YHKIIMHM U METOJIbI UX pacyeTa.
AHTUCUMMETPUYHOCTh 3JIEKTPOHHONW BOJHOBOM ¢yHkuuu. CnuH-opOutanu. [lerepmunant Crneiitepa.
Beenenue B meronsr Xaptpu-®Poka m Kona-Illoma, xumudeckass TpaKTOBKa pe3ylbTaTOB. DJIEKTPOHHBIE
KOH(UTypaliy aTOMOB € TOUKH 3pEHUS KBAHTOBOI XUMUMU.

Paszoen 2. Memoowi keanmosoii xumuu

2.1. MonekynspHas CTpYKTypa, JIEKTPOHHAsI KOPPEIISILIU.

[Tpubmxenne bopua-OnmnenreliMepa, aarnadaTuueCcKuil MOTEHIINMA U TTOHSATHE MOJICKYJISPHON CTPYKTYPHI.
Metonet Xaptpu-®oka u Komna-llloma pns monekynsl. Ilpubmmxenne MO JIKAO. DOnexkrpoHHast
Koppemsiiusi. MeTos KOH(PUIypallMOHHOTO B3auMOACHCTBUS. Teopust Bo3mymieHui. Pacuer snHeprum
JMCCOLMALN XUMUYECKUX CBSI3EH.

2.2. Hesmnupuyeckue u Moy MINPUIECKAE METOBI.

Wepapxus meTo0B KBaHTOBOM Xxumuu. Hesmmnmpuyeckas kBaHTOBast xumus. basuchble (yHKUMU 15
HEAIMIIMPUYECKUX pacueToB. ATOMHBIE U MOJIEKYJsIpHbIe Oa3zucHble HaOopwl. Ponb Ga3ucHbIX QyHKIUI B
ONMHMCAHUU CBOMCTB Mouiekyll. llomysmnupuueckue metonpl. BajeHTHoe npubamkeHHe. m-3JIEKTPOHHOE
npubmkenue. Meton I[appuzepa-Ilomna-Ilappa. IlpocToit u pacmupenssiii Mmetoapl Xokkens. ToOUHOCTh
KBAaHTOBO-XMMHMUYECKUX PACUETOB CBOMCTB MOJIEKYJI.

Pazoen 3. Xumuueckas cesa3b u mescmonexyisipHovle 83aumMo0eticmeust

3.1. Xumunueckas CBsI3b U MEXXMOJIEKYJISIPHBIE B3aUMOIEHCTBHSL.

OpOutanbHas KapTHHAa XUMHYECKON CBs3U. KOHCTpyKTHMBHAas M JECTpYKTHBHAs HHTEp(epeHIus
opbutaneii. MounekynspHble OpOUTanM U UX CUMMeTpuiiHas kiaccuukanusa. KoppensunoHHble
ayarpamMMbl. DJIEKTPOHHbIE KOHPUIYpalluu JIBYXaTOMHBIX MOJIEKY/I. AHAJIU3 3acelleHHOCTEeH opOuTaieil mo
Mamukeny. [lonsTHE 0 3apsiiax ¥ NOPAIKAX CBA3EH.

[IpocTpaHncTBEHHOE  pacmpeneneHue  JJIEKTPOHHOM  INIOTHOCTH M XUMHUYECKas  CBA3b.
MexxmonekysipHble B3aumoaeiicTeus. JledopmanimonHast 31eKTpoHHas IIOTHOCTh. CHIlbl B MOJIEKYJ1aX.
3axnouenue. KBaHTOBast XUMUS KaK HHCTPYMEHT IPOTHO3a B XUMHUHU.

OO611ee KOJIMYECTBO pa3aeioB — 3.
4 O0beM yueOHOM TMCHUIITHHBI

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
g, .
O01mas Tpya0eMKOCTb JUCHHUIIJIMHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
Jlexkun 0,445 16 12

129



[Tpaxtuueckue 3austus (113) 0,445 16 12
Jlaboparopusie paboTsi (JIP) - - -
CamocrosiTesibHasi paboTa 1,11 40 30
KonrtakTHas camocrositenbHas paboTa 0,4 0,3
1,11
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI 39,6 29,7
Buja xoHTpoOJISI: 3a4eT ¢ OLeHKOMH

AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIIMHbBI
«CoBpeMeHHasi XUMHS U XUMHYecKasi 0€30MaCHOCTb»

1. Heab AMCUMILVIMHBI — TpHOOpETEHNE 00yJaroIUMUCS 0a30BBIX 3HAHUM B OOJACTH XUMHUYECKOM
TOKCHKOJIOTHH, ()OPMHUPOBAHUU TIPEACTABICHUN O B3aHMMOCBSI3H «CTPYKTypa — CBOWCTBO — TOKCHYHOCTB)
JUTsl OMOJIOTMYECKH aKTHUBHBIX BEIIECTB, & TAK)KE COBPEMEHHBIX MCCIICIOBAHUN B 00JIACTH YKOTOKCHUKOJIOTHUHU
Y HalpaBJICHUSAX JTATbHEUIIIETO Pa3BUTHS dTOW 00IaCTH.

2. B pe3yabTaTe H3y4eHUs IMCHUUILUIUHBI 00yYaI0OIMIACH JOJI2KEeH:

Obnadams CIeNyONUMA KOMIIETSHITUSIMA U WHIUKATOPaAMU UX TIOCTHKCHUS:

[IK-2.1, TIK-2.2, TIK-2.3, IIK-4.1, I1K-4.2, I1K-4.3

Buame:

— COBpPEMCHHBIC HayudHbIE JOCTIDKCHHS U TMEPCIEKTUBHBIC HampaBieHus paboT B oOyactu
XUMHUYECKOM TOKCHKOJIOTH,

— COBpeMEHHbIE (UBHKO-XUMHUUYECKHE, XUMUYECKHE, (POTOXUMHYECKHE, KUHETHUYECKHE U
TEPMOJUHAMUYECKUE MPEACTABICHUS O TOKCHUYECKHX CBOMCTBaX OMOJIOTHYECKH aKTHBHBIX BEIIECTB;

— OCHOBHBIC THUINbI W MPEINOCHUIKA PA3BUTHS TOKCHYECKUX MPOLECCOB, a TAaKXKE OCHOBBI HX
MaTOXUMHUYECKON U MaTO(PU3NOJIOTHUIECKON CTaNH;

Ymemo:

— TMPOBOJUTH AHAJIM3 HAYYHOMW JIUTEpaTyphl B OOJACTH COBPEMEHHBIX HCCIICIOBAHMNA B 00JIaCTH
TOKCHUKOJIOTHISCKOM XMMHUHU;

— (hopmynupoBaTh TpeOOBaHMS K pabOTe C Pa3TMIHBIMU I'PYITIIaMUA TOKCUKAHTOB;

— (QopMynHupoBaTh BO3MOXXHBIC MEXAaHWU3MBI MOPAKEHUS HOBBIMU CHHTETUYECKMMH OHOJOTUYECKH
AKTHBHBIMH BEIIIECTBAMU;

Bnaoemw:

— MeroJaMHM paboThl C HAy4YHOW, CHPABOYHOM JIUTEPATypol M 3IIEKTPOHHO-OMOIMOTEUHBIMU
pecypcaMH Mo TEOPETUYECKUM U MPUKIAJIHBIM OCHOBAM TOKCUKOJOTUYECKOW XUMUHM U TOKCHKOJIOTHYECKUX
HCCIEIOBAaHNH;

— METOJaMU KPUTHYECKOTO aHaIM3a M OILCHKH COBPEMEHHBIX HAYYHBIX JOCTIDKCHHH B 00JIacTu
TOKCHUKOJIOTHISCKOM XUMHH.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Paszoen 1. Ocrosmnble nonodtcenus mokCuKoio2ul; Ouocucmemvbl — MUteHy 0eticmeusi MoKCUKaAHMOoS.

[Ipeamer u 3amaun Tokcukojoruu. OOIIECTBEHHAs 3HAYUMOCTh TOKCHUKOJIOTHU M TMPOMBIIIJIEHHBIX
pon3BoIcTB. OCHOBHBIE TOJIOKEHUST TOKCUKOJIOTHU. Tokcukant. KcenHoOnoTuk. Kparkas xapakrepuctuka
OTACNBHBIX TPYIIN TOKCUKAHTOB. TOKCHKAaHTHI OMOJOTUYECKOTO MPOUCXOXIeHus1. Heopranmueckue
COCIMHEHUS €CTECTBEHHOTO MPOUCXOXKACHUSA. OpraHun4ecKue COCTUHEHHS €CTECTBEHHOTO MPOMCXOXKICHHS.
Cunrernueckue TokcukaHThl. [lectummapl. Oprannueckue pacTBopuTenu. JlekapcTBa, MUIEBBIE TOOABKH,
KocMmeTHdeckue cpencta. boesrie oTpasmstomue Bemectsa (bOB).

Pazoen 2. Ceoticmea mokcukanma, onpeodenswwjue e20 MOKCUYHOCMb, MOKCUKOKUHEMUKA U
MOKCUKOOUHAMUKA.

buocucrembr - MuieHu JeHCTBHUS TOKCHMKAHTOB. (CBOMCTBA TOKCHMKAaHTA, OMNPEICISIONINE €ro
TOKCUYHOCTh. TOKCHKOIMHAMKKA. MexXaHu3Mbl TOKCHYECKOTO ICHCTBHSA. MeXaHW3MBbl ITUTOTOKCHYHOCTH.
JleiicTBHE TOKCHMKAHTOB Ha OMOJOTMYECKHE MEXaHU3MbI PEryJslUU KIETOYHON aKTMBHOCTU. MeTaboinu3m
KCEHOOMOTHKOB. DAKTOPHI, BIUSIONINE HA TOKCUYHOCTb.

Pa3zoen 3. U36upamenvhas mokcuuHoCcms u cneyuaibHoule 8U0bl MOKCULECKO20 OeUCMBUSL.

CrnennayibHble BHABI TOKCHYECKOTO NeWCTBUS. MIMMYyHOTOKCMYHOCTH. [[efiCTBHE€ TOKCHMKAaHTOB Ha
UMMYHHYIO cuctemy. [loHsitTHe WMMYHOTOKCMYHOCTH. MMMyHocynpeccus. [HnepuyyBCTBUTEIHOCTD
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(aymeprusi). XapaKTepUCTHKA COCTOSIHUS THIEPYYBCTBUTEIBHOCTH XHMHYECKHH MyTareHes. Y CIIOBHS
NEUCTBUSL MYTareHOB Ha KIETKU. l3yueHme MyTareHHONW AaxkTUBHOCTH KCEHOOMOTHKOB. XHWMHYECKUI
kaHreporene3. Kparkas xapakrepuctuka kaHueporeHoB. Kiaccudukanum xanneporenoB. Craauu
XMUMHMUYECKOTO KaHIleporeHe3a. TOKCHMYECKOe BIIMSHHUE Ha pPEenpoAyKTHUBHYIO (GyHKuui0. TeparoreHes.
N30uparenpHas TOKCUYHOCTH. Pa3znpaxatoniee aelictBue. KpaTkas xapakrepucTuka XUMUYECKUX U PU3UKO-
XMUMHUYECKUX CBOMCTB TOKCHMKaHTOB. [laTtorene3 Ttokcuueckoro »s¢dekra. OCHOBHbIE MPOSBICHUS
paznpaxatomiero  gercteus.  JlepmaTtoTrokcMdHOCTh.  IIynbMOHOTOKCHYHOCTB.  ['€MaTOTOKCHYHOCTS.
Heiiporokcuunocts. ['enatorokcuunocts. HeppoTokcuuHoCTh

Paszoen 4. Ocnosvl sxomokcurkono2uu.

OcHoBbl  3kOTOKCHKOJOruM. Kcenobuortuueckuit mnpodunb cpeapl. IKOTOKCMKOKMHETHKA.
dopmupoBaHue KCEHOOMOTHYECKOro mnpoduiisd. VICTOYHUKM TMOCTYIUIEHUS TIOJUIFOTAHTOB B  CpPELNYy.
[lepcuctupoBanue. Tpanchopmanus. XapakTepruCTUKAa HEKOTOPBIX IKOTOKCUKAHTOB.

4. O0beM yueOHOM THCUMTIHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axax, | Actp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHbI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,89 32 24
Jlexkun 0,445 16 12
[Tpaxtuueckue 3ansarus (113) 0,445 16 12
CamocrosiTesibHasi paboTa 1,11 40 30
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3

1,11
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETIO0B AUCHUIIIMHBI 39,6 29,7
Bujx koHTpoJs: 3a4eT ¢ OLEeHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«OCHOBBI aHATOMMHU U (PU3HOJTOTHI

1. Heap AMCHMIVIMHBI — HAYYUTh CTYJCHTOB MPHUHIUIAM OpPTaHU3AIMH JKU3HEACATEILHOCTH
YeJI0BeKa KaK Ha OpraHu3MEHHOM, OPraHHOM, TaK M Ha TKAHEBOM U KJICTOYHOM YPOBHSIX.

2. B pe3yabTaTe n3yyeHusi AMCHUILIMHBI 00YYAKOMIMICS T0JIKEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

YK-1.1; YK-1.3; [1K-2.1; [1IK-2.2; TIK-5.1.

3nams:

— IlpuHIHMIBI yIIpaBICHHUS B JKUBBIX CHCTEMaxX, UMETh TOHATHS O OHOIOTEHIIMANIAX, OCHOBHBIX
MPUHIMIAX 3JIEKTPOPU3NOJIOTUH;

— MexaHu3MBbI PEeTyJISIHIH B )KHBOM OPraHU3ME B LIEJIOM;

— OcHoBbl 0011eit puznonoruu LIHC u BereraTuBHBIX CHCTEM;

— Metonpl  TpoOsABIEHHMS ~ HEHMPOTyMOpaJIbHOM  pETryJsIMUM Ha IOpUMEpax  AbIXaTelIbHOM,
BBIJICIIUTEIIBHOM, MUIIEBAPUTEIIBHOM, CEPICUHO-COCYAUCTON CUCTEM.

Ymems:

— COCTaBJIATh W paz0OHpaThcs B (DYHKIMOHAIBHBIX CXEMaX CHCTEM DETYISIIUU (PU3HOIOTHYECKIX
MIPOIIECCOB B TMHAMHKE WX Pa3BUTHSL.

Braoemy:

— TepMuHONIOTHEH [UTIS ONTUCAaHUS (QYHKIIHOHUPOBAHUS KIETOK, TKaHEH, OpraHOB, CHCTEM OPraHoOB, a
TaKXe BCETO OPraHnu3Ma B IIEJIOM.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pazoen 1.  OcHnosbr  orcuznedesmenvHoCmMu — MAkpo- U MUKDOCMPYKMYP — 4elloBeKd.
Onexmpodghuzuonocusi. OU3NOIOTUUECKHN CMBICT OHMOMOTEHIIMAIOB, OOIIME MPUHIMITBI BO3HUKHOBEHHUSI.
Bunpl u B3aumoseiictBue OMONOTEHIHAIOB. B030ymmMocTh, ompeielieHne W ToKa3aTeln, MEeMOpaHHO-
MOHHBIC MEXaHW3MbI, U3MEHEHHE BO30YIMMOCTH BO BpeMs MOTEHIMala ACUCTBUSA. DU3HOJIOTHS MBIIIII.
OO0t MEXaHHU3M MBIIIEYHOTO COKPAIICHHUS.
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Pazoen 2. 3akonomepnocmu u cnocoovl pe2ynsayuu u camopeyiayuu uuoio2uieckux npoyeccos.
Obmas ¢usnonorus lLlenrpanbHoit HepBHOU cuctembl (LIHC). ABToHOMHas (BereraTuBHasi) HEpBHAs
cucrema. Ou3NONIOrUs SHAOKPUHHONU CHCTEMBl. DHIOKPUHHAS CHUCTEMa 4YeJOBeKa, IOHATHE, OCOOCHHOCTH,
MIPUPO/Ia, YPOBHU Opranu3anuu. ['opMoHanbHast aKTUBHOCTh KJIETOK KHILIEYHHUKA, JIETKUX, IIOYEK, Ceplia.

Paszoen 3. Ilpunyuner srcusnedesmenvHocmu uenoseka 6 nokoe. dusnonorus Kposu. Ouznosiorus
cepaua. ®Ouznonorus Abixanus. dusuosiorus nuieBapeHus. I[lumieBapeHue B MOJIOCTH PTa U KEITyJIKa.
CnroHa M JKeTyAOYHBIM COK: COCTaB, KOJIMYECTBO, poJsib. HepBHas M rymopanbHas peryisuus CEeKpeuuu
CIIIOHBI U KeJIyI0uHOro coka. Ma3bl xeayJouHoM cexpenuu. MoTopuka xeiynka. MexaHu3M 3BaKyaluu
XuMyca u3 xenynaka. Ponp nedenu B numeBapenuu. [lomxenynouyHas »kenes3a: CTpOEHHE, SK30KPUHHBIN U
SHJIOKPUHHBIN armapar, UHHEpBalMsl, KPOBOTOK, peryisiius. JKene3bl TOHKOro KulledHHKa. Pu3nosaorus
BbIJICTICHUSI.

Pazoen 4. @uzuonocuueckue u mopgonocuueckue OCHOBbL OHMOLEHEeMUUECKOU USMEHYUBOCMU
yenosexka npu OesmenvrHocmu. OO0mas (HU3NOIOTUS CEHCOPHbIX cucTteM. OpraHbl 4yBCTB U CEHCOpHBIE
CUCTEMBbI: MOHATHUS, OTANuUs Du3nonorus BhICIIMX Ncuxudyeckux ¢QyHkuuil. [IposiBieHus nesTenbHOCTH
MoO3ra u4enoBeka: TmoBeneHue (pedrmexcel) u  ncuxuka (omrymieHus). [loBemenuwe: ompenencHue,
KJlaccupuKanus, CTPyKTypa, CUCTEMHOCTh opranu3anuu. OyHKIHOHaIbHas cucrema noseaeHus no LK.
Anoxuny u K.B. CynakoBy. Ilcuxuka: mnonstue, BuUIbl (NposiBieHHUs). MbllluleHHe, CO3HAHUE, pPEYb
OOyueHue: MOHATHE, TPOSIBIICHHS, CHCTEMHOCTh. M0o3roBeIe U nepudepudeckue npossieHus. O0pasoBaHue
ycioBHOTO peduekca. Ilamsath (HeBporeHHas) Kak KOMIIOHEHT TmoBeAeHUs. JloaroBpemMeHHas U
KpaTKOBpEMEHHasl aMATh. 3HaYCHUE B aJalTalluyd OpraHu3Ma. DMOLMHU YeJOBeKa: MOHATHE, BUbI, COCTaB
(cyOBeKTHBHBIN U (PU3HOTOTMUECKUN KOMIIOHEHTHI). DMOLMOT€HHbIE CTPYKTYpPhI MO3Ta.

4. O0beM yueOHOH THCHMILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acrp.
3E
4. 4.

O01mas Tpy10eMKOCTh JUCUMIIJIMHBI 3 108 81
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
IIpakTrueckue 3aHATHS 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
KonrtakTHas camocrositenbHas paboTa 0.4 0,3

1,67
CaMOCTOSTEIbHOE U3YUYEHHUE PA3/IeIOB IUCHUIIIMHEI 59,6 44,7
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«OCHOBBI KOCMETOJIOTHN»

1. Heap aucuumiuHbl — GOPMHUPOBAHHE 3HAHUN O CTPOCHUU U (PYHKIIMOHUPOBAHUM KOXH U €€
MPUIATKOB, MPUHIUIIAMHI YX0/a 32 KOKeH, NaTOJIOrM4eCKUMH COCTOSIHUSIMU KOXKU U METOJIaMU KOPPEKLIUH
JAHHBIX HEJJOCTATKOB.

2. B pesyabTaTe H3y4YeHUs] TUCHHUILIMHBI 00yYaIOLIUICA J0JI/KEH:

Obnadams CIEYONMMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

YK-1.1, YK-1.3, [IK-2.1, TIK-2.2, T[IK-5.1

3nams:

- CTPOCHUE KOXKHU U €€ IIPUIATKOB;

- 0c00eHHOCTH (PU3HOTOTHUECKUX IIPOLECCOB, MPOTEKAIOUIUX B KOXKE;

- OCHOBHBbIE J1a0OpaTOpHbIE U (PYHKIMOHAJIbHBIE JUATHOCTHYECKHE 00CIeI0BaHUS;

- IPUHLMIBI ¥ METOBI YXO/a 3a KOXKEU U BOJIOCAMHU;

- 0COOEHHOCTHU MPOSBIICHUSI OCHOBHBIX TPYIII KOXKHBIX 3a00JI€BaHUM U UX JICUEHHUE.

Ymemo:

- HUCHOJIb30BaTh IIOJYYEHHbIE 3HAHUS O CTPOCHUU KOXHU, €€ MPUAATKOB, (U3NOJIOTHYECKUX

mpoueccax B Koxke M €€ 3a0o0JieBaHMAX MpU pa3pabOTKE HOBBIX BUJOB (papManeBTUUYECKOM U

KOCMETHYECKOW MPOIAYKIIHH;
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- OCYUIECTBJIATH pAIMOHAJbHBIM yXOJ 3a KOXE€H M BOJOCaMHU B 3aBHUCHUMOCTHM OT HUX THUIA U
COCTOSIHUSI.

Braoemy:

- METOJIaMHU TEOPETHUYECKOI0 M HKCIHEPUMEHTAJIbHOIO HCCIENOBaHUs B MpodeccunoHalbHON
NeSITeNIbHOCTH;

- METOJAaMH BbIOOpA MOAXOAALIMX KOCMETUYECKUX MTPOLEAYp 110 YXOy 3a KOXKEH;

- METOJIaMU OIMCAHHUS OCHOBHBIX IPOSIBICHUM KOCMETHMUYECKHUX HEIOCTAaTKOB, OOYCIOBJIEHHBIX
MATOJIOTUYECKUM COCTOSTHUEM KOKH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Pazoen 1. Mopgonocuueckue u ¢huzuonocuneckue ocobeHHoOCmu KO*CU U €€ NpUOamKos8, 0CoOeHHOCmu
CMPOeHUs MUMUYECKOU MYCKYAAMYypbl.

1.1. Cmpoenue koxcu. OyHKIUS, CTPOCHUE U (DU3HOJOTHSI KOXKU. IMOpHOreHe3 KOXKHU. DIMUICPMHUC.
Kepatunorenes. Menanorene3. Knerkum Jlanrepranca. Jlepma. KosmareHoBble, 3iacTU4YeCcKHE U
peTuxyisipabie BojokHa. Kietku nepmel. [logkoxHo-xkupoBas kiertyaTka. MHHepBauus koxu. KpoBo- u
nuMdoobpamenne. Bo3pacTHast 3BOTIONHS KOXKH.

1.2. IIpuoamku xoorcu. OyHKIMSA, CTPOCHUE U (PU3MUOJIOTHS CAIBHBIX M MOTOBBIX KeJE3. DMOpuoreHes
1 BO3pacTHas 3BOJIOLMs. XMMHUUYECKHI COCTaB CEKpeTa ken€3 u Tun cekpeuunu. MHHepBanus. KnciaotHo-
KUPOBass MaHTHUS KOxH. DYHKUHUSA, CTpOE€HHE U (PU3MOJIOTHSI BOJIOC M HOrTeil. JlJIMHHBIE, MYIIKOBBIE U
HIETUHUCThIE BOJIOCHI. Da3bl pa3BUTHS BOJIOCSHOrO (osutnkyna. MiHHepBanus U ropMOHaIbHAs PEryJIsiiusl.
PacoBbie 0cOOEHHOCTH CTPOEHUS BOJIOC.

Pasoen 2. lpunyunel payuonanbrno2o yxooa 3a Kodcel 1uya u meid, 3a 8010Camu U HOMAMU

2.1. Tunwl koxcu. Ilpunyunel yxooa 3a koosceu. TUIIBI KOXKU: )KUPHAs, cyXasi, HOpMajbHasl, yBSAAIOIAs.
CoBpemeHHblE J1a0OpaTOpHbIE W KIMHUYECKHE CHOCOOBI TecTHpoBaHUS KOXU. [Ipodunakrtuyeckuil u
TUTMEHUYECKUI yXOJ 3a KOXeil: ouulieHue, yBIaKHEHUe, NmuTaHue, 3amura. KocMernyeckue cpeictsa,
UCIIOJIb3YEMbIE B 3TUX LesIX. BiausHue tuma koxku 1 00pa3a )KU3HU Ha BIOOP KOCMETUYECKUX CPENICTB.

2.2. Tunwi 6onoc. [punyunul yxooa 3a eéonrocamu. Tunsl Bojioc. [I[puunHbI CyX0CTH BOJIOC.

[TpodunakTuueckuii 1 THTHEHWYECKUNA YXO/] 32 BOJIOCAMU: OUUILICHUE, YBIIAKHCHHE, TUTAHKUE, 3AIHUTA.
KocMmerunueckue cpeactBa, UCMOIb3YEMbIE B 3TUX LENSIX.

Paszoen 3. Kocmemuueckue Hedocmamku, 00yCl061eHHbIe NAMOIO2UYECKUM COCMOSHUEM KOJiCU,
npuHyunsl ux Jnevenus. VIcTopus NepMaTOBEHEPOJIOTMM: OCHOBHBIE 3Tallbl U UX pOJIb B PAa3BUTUU U
CTaHOBJIEHUH JIepMaTOBEHEpoJiorun Kak Hayku. llaromopdonoruss xoxu. Ilatonormueckue mpoiecchl,
MPOTEKAIOIINE B SIUACPMUCE U B JA€pMeE, U UX IposBieHus. Mopdonoruueckue 3JeMeHTbl KOKHBIX ChINEH:
MEePBUYHBIE W BTOPUYHBIC. [IPpUHIUIIBI AMATHOCTUKH KOXXHBIX OoJie3Hel. [IpuHIUIBI JIeYeHUs KOXKHBIX
Oone3Hel. Ajuiepruyeckuil AepMaTUT U MeIUKaMeHTO3Has TokcukoaepMus. [IpuHuunel obmei 1 MecTHOM
Tepanvuyd B 3aBHUCUMOCTH OT CTEIEHW BBIPAXKEHHOCTH BOCHAIUTEIBLHON peakuun. HelpoaepmaTosbl:
3yIAIIHE W MY3bIPHBIE JEPMATO3bl, HEUPOJECPMHUT, IOYECyXa, ICOpPUA3, KPACHBIA IIJIOCKHM JIMILIAM.
WNudpekunonnsie 3a001eBaHusl KOXKU: MHOJAEPMUH, B TOM YHCIIE yrpeBasl Chillb; BUPYCHbIE 3a00JIeBaHUs, B
TOM 4Hcie OoponaBku; TIpuOKOBbIE 3aboseBaHMs; Napa3uTapHble 3aboneBaHus. Jluctpoduueckue
3a00JIeBaHMsI KOKH, B TOM UUCIIE UXTUO3 U nporepusi. HoBooOpa3oBaHUs KOXKH: MeJlaHOMa, Oa3ainoma, pak
KOXHU U Jpyrue 3J0KaueCTBEHHbIE HOBOOOpazoBaHUs KOXU. J[0OpOKAaueCTBEHHbBIE ONYXOJU KOXHU M
npepaKoBble cocTosiHUSA. KoKHbIE POsIBIIEHNs BeHepruecKux 3adoneBanuii 1 BUY-undexnuu.

4. O0béM yueOHOH THCUMITHHBI

. O0beM IMCUMIINHBI
Bupa yueOHo# padoThbl et

3E | Akaja. 4. | AcTp.u.

O01mas Tpya10eMKOCTh JUCUHMIJIMHBI 3 108 81

KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36

Jlexuun 0,89 32 24

[IpakTHueckue 3aHATHS 0,44 16 12

CamocrosiTesbHasi pabora 1,67 60 45

KonrakTHas camocrositenbHas paboTa 0.4 0,3

1,67

CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 59,6 44,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM
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AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«I'ucTropu3no/I0rust OpraHoB M TKaHe»

1. Heab aucuMmMHbI: cHOPMUPOBATH y CTYAEHTOB IPEACTaBICHUS O (PU3UOJOTMU OpraHu3Ma
Yell0BEeKa, CO3/JaTh IMpeJAcTaBiIeHHE O (YHKIMOHUPOBAHWUM OpPraHOB U TKaHEH, moOKa3aTh poJjb
rUCTO(U3HOTIOTrMUECKUX UCCIIEIOBaHUM TPU OMOXUMUYECKUX UCCIIEI0BAHUSX.

2. B pe3yabTaTe u3yyeHUus1 AUCHUILIMHBI 00y4aIOLIUIICHA JOJIKEH:

Obnadams CIeyONUMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX TIOCTHKEHUS:

YK-1.1, YK-1.3, [IK-2.1, TIK-2.2, [IK-5.1

3nams:

- OCHOBHBIE 3aKOHbl ()YHKIIMOHMPOBAHMS BCEX CHUCTEM OpraHuM3Ma, oOIIHe 3aKOHOMEPHOCTH
HEPBHOMMYHHOTYMOPAJIbHOM peryIsiuy;

Ymemo:

- UCIOJb30BaTh MOJIYYEHHbIE 3HAHUS MO TMCTO(U3UOIOTUH OPraHOB U TKaHEW B OMOXMMHUYECKHX U
XUMHUYECKUX SKCIIEPUMEHTAX U HAyYHBIX UCCIIEIOBAHUSIX

Braoemy:

- 00IMMU 3HAHUSAMU IO OCHOBaM OOLIEH ITUTOJIOTHH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

OcHoBbl 00mel nuTonoruu. Mertoapl wuccinenaoBanus. CTPYKTypHbIE KOMIIOHEHTHI KJIETKH.
[uronnazma. I'manoruiazma. Opranesisl: KiaccupuKanus, CTpoeHue, QyHKUuu. Posb s1epHbIX CTPYKTYp B
KU3ZHEJCSATENIbHOCTH KJIETOK. Tumel Myranuil. Perenepanust TkaHed. OnuTenuaibHble TKaHU. THIIBI
cexkpernu. KpoBs u numda. Jlumda (nepudepudeckas, mpomMexyTrodHas, leHTpanbHas). KpoBeTBopeHue
(remomoa3). CoenunutenbHbie TKaHU. PyHKIUU U Kiaaccupukanus. OCHOBHBIC KJICTKH COCIMHUTEIHHOU
TKaHU U ux ¢pyHkuuu. JKuposas TkaHb (6enas u Oypas). Ciausucras TkaHb. CKeleTHblE TKaHU (XpsIIEeBBIE,
KOCTHBI€, JICHTUH U LeMeHT 3y0a). Mbimeunsle Tkanu. HepBHast Tkanb. HepBHble okoHuaHusa. CTpoeHue
cuHarcoB. [IpecuHantuyeckue U MoCTCHHANTHYECKUE MeMOpaHbl, ux QyHKuuu. DddekTopHble HEPBHBIE
OKOHYaHUs (JBUTaTENbHbIE U ceKpeTopHbIe. LlenTpanbHas (ToJ0BHOM U CIIMHHOM MO3T) U nepudepuyeckas
(nepucdeprueckre HEpBHbIE Y3JIbl, CTBOJIBI U OKOHYAHUS), COMAaTUYECKasi U BereTaTUBHAs HEPBHAs CUCTEMA.
3purtenbHas ceHcopHas cuctema. Opran 3peHusi. OOOHATENbHBIE CEHCOpHas cucteMa. Opranbl OOOHSIHUS.
BkycoBas ceHcopHas cucrema. Opran Bkyca. CraroakycTuueckas ceHcopHas cuctema. CepredHo-
cocyaucras cucrema. Kierouynslii U rymopajibHblii uMMyHuUTeT. Makpodaru. BsaumocBs3p HepBHOU U
SHJAKPUHHOM cucteM. LleHTpanbHble perynsaTopHble 00pa3oBaHUs SHIOKPUHHOM CHUCTEMBbI (FHIOTalIaMyc,
runodus, snudus). OCHOBHBIE OTAENbl MUIEBAPUTEIbHOU cucTeMbl. CIIOHHBIE Kelle3bl (OKOJIOYIIHBIE
MOYEIIIOCTHBIC TMOIbSA3bIYHbIC). 3yObl (9Malib, NIEHTHH, LIEMEHT, IIyJIblla), BO3PACTHBIC HM3MEHEHHS
XMUMHMUYECKOTO COCTaBa U CTPYKTYphl. CUHTE3 TOPMOHOB (MHCYJIMH, IJIFOKaroH, COMaTOCTaTHH, Ba30aKTUBHbIN
MHTECTHUHAJIbHBIM MosiunenTua U Jip.) Bo3ayxoHocHble myTH (HOCOBasl MOJIOCTb, TOPTaHb, Tpaxes, OPOHXN).
Jlerkue (6poHxXuanbHOE epeBO U aiubBeoJibl). [lneBpa. Ctpoenue snuaepmuca, QyHKIUN KEPATUHOIUTOB U
MeJIaHOUUTOB, Ki1eTku Mepkens, kinetku Jlanrepranca. KpoBocHabkenue koxu. JKenesbl KoxH (caiabHbIE,
MMOTOBBIC, MOJIOYHBIE). DKKPHHOBBIE M allOKPWHOBBLIE TOTOBBIE JKeJie3bl. BOIOCH (KOpEHb U CTEP)KEHb).
JlykoBuma Bonoca. Horrtu. HorteBas mmactunka (KOpeHb, TEJI0, Kpail), HOTTEBOE JIOXKE M HOTTEBHIC BAJIMKH.
[Touku. T'mctodusmonoruss u MexaHusMm mnporecca peadcopOruu. MoyeToyHuku. MoYeBOW My3bIPb.
Myxckas mnosoBas cucrema. JKeHckass mojoBas cuctema. Martounble TpyObl. MaTka (3HIOMETpHIA,
MUOMETpUH, nepumerpuii). Bmaramume. OBapuaJlbHO — MEHCTPYalbHBIM LMKI. MOJIOUHBIE >Kee3bl.
JlakTanusi, KOMIOOHEHTHI TPyAHOro MoJjoka. CucreMa MaTbh-IUIoJ (OpraHu3M MaTepH, OpraHu3M IUloJa U
IUlalenTa). PerientopHbie U peryisTopHble MEXaHU3MbI OPraHu3Ma MaTepy U OpraHu3Ma Iioaa.

4. O0beM yueOHOH THCHMILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
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IIpakTrueckue 3aHATHS 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45

KonrtakTHas camocTtositenbHas pabota 167 0.4 0,3
CaMOCTOSATENbHOE N3YUYEHUE PA3/IEeTI0B JUCHUIIIMHbI ’ 59,6 44,7
By MTOroBOro KOHTPOJIs: 3auer ¢ oneHKoii

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHbBI
«XHUMHUSA U OHOJIOTHYECKAS AKTUBHOCTD 3JIEMEHTOPIraHUYeCKUX COeIUHEeHUi»

1. Heap aucHUmIMHBI — (QOPMUPOBAHHE Y CTYJIEHTOB CHUCTEMAaTU3UPOBAHHBIX 3HAHUW U
MIPaKTUYECKUX HABBIKOB, IO3BOJISIIONIMX pPEIIaTh TEOPETUYECKHE U IPAKTUYECKUE 3aJaud MOJTyYECHUS
U3BECTHBIX M HOBBIX OPraHUYECKUX U 3JIEMEHTOOPraHMYECKHX COCAMHEHMH Ui NPUMEHEHUs HX B
Pa3IMYHbIX HAYYHO-TEXHUUECKUX 00JIaCTSX.

2. B pe3syabTaTe u3yyeHUus1 AUCHUILINHBI 00y4AIOLIUIICA J0JI/KEH:

Obnadams CIeNyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

YK-1.1; IIK-5.1; TIK-5.2.

3nams:

— Cpoocobbl  MONy4eHHS W XUMHUYECKHE CBOMCTBA METAUNIOPraHUYECKUX  COEAMHEHUH,
(dbochopopraHMuecKUX COEAMHEHUNH M OPraHUYECKUX MPOU3BOJHBIX MBIIIbSIKA, CEPhl U CEJIEHA; OCHOBHbIE
MEXaHHU3Mbl MHTMOMPOBAHUS KMU3HEHHO BAXKHBIX (DEPMEHTOB 3JIEMEHTOOPraHUYECKHUMH COECIUHEHUSIMH U
QHTUMETA0OJIMTHOTO JIEHCTBHS MPOU3BOIHBIX KUCIOT (hocdopa.

Ymemns:

— MHcnonb3oBaTh 37€EMEHTOOPraHUYECKHE COEJUHEHHUS B KayeCTBE pPEAareéHTOB OPIraHUYECKOTro
CUHTE3a;

— OueHuBaTh NOTEHUUAIbHYIO ONACHOCTh PAOOTHI C 3JIEMEHTOOPTraHMYECKUMM COEIUHEHUSMHU,
BBISIBIISITH TOKCO(OPHBIE U (papMako(OpPHBIE IPYIIIbL;

— IIporuo3upoBaTh METO/IbI CHHTE3a U CBOMCTBA COOTBETCTBYIOLIMX COCIMHEHUN C F€TepOaTOMaMu;

— Ha ocHoBanum cTpoeHHs AJIEKTPOHHONH O0O0O0JOYKH TreTepoaToMa OLEHUBATh PEAKIIMOHHYIO
CHOCOOHOCTH M CTAOMIIBHOCTh COOTBETCTBYIOIINX OPraHUYECKUX IPOU3BOIHBIX 3JIEMEHTOB;

— Knaccugunupoarp 31eMEHTOOPTraHNYECKUE COSAMHEHHUS.

Braoemy:

— HoMeHknatypoi 371€MEHTOOpraHM4eCKUX COCIMHEHNN;

— HaBbikamu OGHOpaIMOHaIbHOIO MOAX0Ja K KOHCTPYMPOBAHUIO HOBBIX OMOJOTHYECKH AKTHUBHBIX
COEJIMHEHUH, BKITIOYAIOLUX IeTePOaTOMBI;

— Meronosiorueli BKJIIOUEHUS DJIEMEHTOOPTaHMYECKMX COEJIMHEHUHM B CXEMbl IOJYYCHHS
COEJIMHEHUH ¢ TpeOyeMbIMU CBOMCTBAMHU.

3. Kpartkoe cogep:xaHue TUCUHMILIHHbBI

Pazoen 1. Memannopeanuueckue coeounenus.

Opranuyeckre NPOU3BOJHBIE METaUIOB NepBOd Tpymibl. CHocoObl MOMYyYEHHS] M XUMHUYECKHE
CBOMCTBa JUTHI-, HATPUH U KaIMHOPraHWYecKUX coequHeHuil. OpraHuyeckue MpPOU3BOJHBIE METAIOB
BTOpOHM rpynnbl. Marnuifopranuueckue coefuHeHus. OpraHudyeckue MNPOU3BOJHBIE METaNIOB TpeTheil
rpynnbl. bopoprannueckue coeanHeHus. OpraHudeckue HTPOU3BOJHBIE METAUIOB YETBEPTON TPYIIIBI.
Kpemuuiioprannueckue coenvHeHus. OpraHuueckue MPOU3BOJAHBIE  METAUIOB  MISATOW  TPYIIIBL.
MBILIBSIKOPTraHUYECKUE COCIUHEHMUS.

Pazoen 2. @ocgopopeanuueckue coedunernus.

OOmass xapakTepucTuka u obOjacTu mpuMeHeHusa. OpraHudeckue Mpou3BoJiHbIE (ochopHOit
KHUCIIOTHI B )KMBOM mpupoae. buonornueckas akruBHocTh @OC. AHTUXOIUMHACTEpA3HbIE, HEHPOTOKCUYECKHE
1 aHTUMETA0O0JINTHBIE CBOMICTBA OPraHNYECKUX MPOU3BOIHBIX KUCIOT docdopa.

Pa3zoen 3. Opeanuueckue npouseoonvle cepul u cenena.

Opranuyeckre npou3BoAHble cepbl. HoMmeHkiaTypa U KiaccUpUKalus CcepaopraHMyYecKux
coenuHeHuil. CeneHOpraHuyeckue ceIuHEeHHUs. TOKCHMKOJIOTMYECKUE XapaKTEpUCTHUKU HEOPraHMYEeCKUX U
OpraHMYECKUX MPOU3BOJHBIX CEJIEHA, CIOCObI MOJIyYEHUS U CBOMCTBA CEJNEHOPraHUYECKUX COEIMHEHUH.
AHTHOKCHIAaHTHBIE CBOMCTBA CEJIEHOPTaHUYECKUX COCTMHEHUH (20CENeH).
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4. O0beM yueOHOMH THCUMITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.

OO0uiasi TpyA0eMKOCTh AU CHUIIIMHbI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[IpakTHueckue 3aHATHS 0,44 16 12
B TOM 4ucJe B (popme NPaKTUYECKOM MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B IUCHUIIIMHBI 1,67 60 45
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
ITonroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«XHMMHUA reTePOUUKINYECKUX COeIMHEeHUI»

1. Heap aucuunjuHbl: GOpMUPOBAHUE Y 00YJAIOIIUXCS CUCTEMATH3UPOBAHHBIX 3HAHUM O METOIaX
MOJIYYCHHSI, XUMUYECKUX CBOMCTBAX U MPUMEHEHUH COCIMHEHUN MeTEPOLMKINYECKOrO psiia, MOBBIIICHUE
po¢heCCHOHANTBHBIX KOMIETEHIIUH B 00JACTH TOHKOTO OPraHUYeCKOro CHHTE3a OMOJIOTHYECKH aKTUBHBIX
BCIIECTB.

2. B pe3yabTaTe H3y4eHUs IJMCUUILUIUHBI 00y4YaIOIMIACH JOJI2KEeH:

Obnadams CcneAylOIMUMU KOMIETECHIIMAMU W uHAuKatopamu ux poctwkenus: YK-1.1; I1K-5.1;
IIK-5.2.

Buame:

- HOMEHKJIaTypy T'€TEPOLUKINYECKUX COCTUHECHUH;

- MNPUHLMUIOBI W METOJbl CHHTE3a TETEPOLMKIMYECKUX COEOUHEHHH, COIEpKaluX pa3jInyHbIe
(YHKIMOHAIIBHBIE TPYIIIHI,

- XUMUYECKHE CBOMCTBA F€TEPOLUKINYECKUX COCTUHECHMI;

Ymemn:

- aHAJM3HPOBATh PA3JIMYHBIE METOJbl MOJYYEHUS 3aJaHHBIX TE€TEPOLMKINYECKUX CTPYKTYp U
BBIOpaTh U3 HUX HanboJIee MpUeMIIeMble JJII CHHTE3a;

- 00OCHOBaTh MPUMEHEHHE TE€X WJIM HWHBIX PEAreHTOB, MO3BOJSIOMHUX (PYHKIIMOHATU3UPOBATH
reTePOLUKINYECKUE CUCTEMbI, OTHOCSAIIHUECS K PA3IMYHBIM KJIACCaM;

Braoemy:

- METOJJaMH CUHTE3a IATH- U IIECTUWICHHBIX I€TEPOUUKINYCEKNX COCAMHEHUM, CONEPKAUX aTOMBI
a30Ta, KUCIIOPO/1a UIIA CEPHI.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

1. BBenmenuwe. XuMHUSI TE€TEPOUUKIMYECKHX COCAMHEHHN KakK OJMH W3 BAKHEHIIUX pPa3lelioB
opranndeckoi xumuu. IIpenmer m 3agauv COBPEMEHHOM XUMHM T€TEPOLMKIMYECKUX COeNuHEeHUH. Poib
TEeTEPOLUKIMYECKIX COCIUHEHHN KaK CUHTETUYECKHUX W MPUPOJHBIX OMOJIOTMUECKH AKTHBHBIX BEIIECTB.
B3anMoCBs3b XUMHUU TETEPOLIMKINYECKUX COEAUHEHUN C MEUIIMHCKOW XUMHEN U XUMUEH MECTULIUIOB.

2. Ilpunmuner knaccudukanmuu W COOPKM TETEPOLMKIMYECKHX CTPYyKTyp. Homenkmnartypa
TEeTEPOLUKINYECKIX CcoeMuHeHU. (OCHOBHBIC TPUHIMIBI COOPKH TETEPOIUKIOB. DYHKIIMOHAILHBIE
CPYIIIbI, HCIIOJIB3YEMBIE JUISl TTOTYYEHHS TETEPOLIUKINYECKUX CUCTEM.

3. IlaTuuneHHble TeTEpPOLUKIbI ¢ oaHUM rerepoaromoM. Howmenkiarypa. Ilpuponnsie u
CUHTETUYECKUE OMOJIOTUUECKH-aKTUBHBIE COCIUHEHUS B PsAy MATUWICHHBIX TE€TEPOIMKIOB C OJHUM
rerepoaromoM. [Tupponsl, ¢hypanbl u THOGEHBI U UX KOHJACHCHPOBAHHBIC aHAJIOTH: WHJIOJbI, THAHA(DTEHBI 1
O6eH3odypanbl. MeToapl cuHTE3a U XUMHUYecKkue cBoMcTBa. Oco0eHHOCTH (DYHKIIMOHAIBHBIX 3aMEIICHHBIX.
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CpaBHuTENbHAS pEaKUOHHASI CIIOCOOHOCTh Pa3HBIX MATHYICHHBIX I€TEPOLUKIMYECKUX CHCTEM C OIJHHUM
reTepoaToMOM.

4. IllectuuneHHble TeTEPOLUKIbI € OJHUM rerepoaroMoM. I[IpupojaHple U CHUHTETHUYECKHE
OMOJIOTUYECKU-aKTUBHbIE COEAMHEHUSI B PsAJly HIECTUWICHHBIX T'€TEPOLMKIOB C OJHUM TIe€TepOaTOMOM.
[MupunrHbl, XMHOJIMHBI, U30XUHOJIMH, TUPaHbl U O€H30NUpPaHbl. MeTO/bl CUHTE3a U XUMUYECKHE CBOICTBA,
O0COOCHHOCTH (PYHKUIMOHAJIbHBIX 3aMelleHHbIX. CpaBHUTENbHAs pEaKIHOHHAs CIIOCOOHOCTb Pa3HBIX
HIECTUYICHHBIX F€TEPOIMKINYECKUX CUCTEM C OJTHUM IeTepOaTOMOM.

5. IlsaTnuneHHble reTepoluKiIbl ¢ ABYMS U Oojee rerepoaromamu. Knaccudukanus u HOMEHKIaTypa
MATUWICHHBIX TE€TePOLMKIOB C JABYMs U Oojee rerepoaromamu. [IpupoaHble M CHHTETHYECKHE
OMOJIOTMYECKU-aKTUBHBIE COEIUHEHMSI B PSAAY a30J10B. [Inpazosbl, M30KCa30Jbl, UMUIA30JIb, THA30JIbI U UX
KOHJICHCUPOBaHHbIE aHAJIOTU. [ 'eTepolMKIbl C TpeMs U YEeThIpbMsl rerepoaroMaMu. MeTojabl CUHTE3a U
XMUMHUYECKHE CBOMCTBA, 0COOEHHOCTISTUYWICHHBIX MIECTUWIEHHBIX IE€TEPOLMKINYECKUX CUCTEM C IBYMS U
0oJiee reTepoaToMaMHu.

6. llectuuneHHble TeTEPOLMKIBI C JBYMs TreTepoaToMamu. lIpupojHble U CHHTETUYECKHE
OMOJIOTMYECKU-aKTUBHBIE COEIUHEHUS B PNy Aua3uHOB. [lMpuaa3vHbl, NUPUMHUAMHBI, MHUPA3UHBI U UX
KOHJICHCUPOBaHHbIE aHAJIOTH. MeTOo bl CHHTE3a U XUMUYECKUE CBOMCTBA. METObl CHHTE3a U XUMUYECKUE
CBOMCTBa, OCOOEHHOCTU (YHKIHMOHAIbHBIX 3aMelleHHbIX. CpaBHHUTENIbHAs pPEaKIMOHHAs CIIOCOOHOCTH
Pa3HbIX MIECTUWICHHBIX F€TEPOLIMKINYECKUX CUCTEM C JIBYMsI F€T€pOaTOMaMH.

4. O0beM yueOHOM THCUUIIHHBI

Bu yueGHoii paGoThI O0beM IMCUMIINHBI
3E AKan. 4. | AcTp.4.

OO0uasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
IIpakTrueckue 3aHATHS 0,44 16 12
B TOM 4ucJie B popme NPaKTUYECKOH MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
CaMOCTOSTEIbHOE N3YUEHUE PA3/IETIO0B AUCHUIIIMHbI 1,67 60 45
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpOMEKYTOUYHAsI ATTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«OCHOBBI TEXHOJIOTHH JIEKAPCTBEHHbIX CPEICTB)

1. Heab AUCHUNIMHBL GOPMUPOBAHUE Y CTYJICHTOB HEOOXOUMBIX 3HAHHIA B 00JIACTH Pa3pabOTKH,
MIPOM3BO/JICTBA W aHAJIN3a JICKAPCTBEHHBIX CPEJICTB.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00yYAIOIIHIACH TOIKEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-1.1; TIK-5.1; TIK-5.2.

Buame:

- TEXHOJIOTHIO TOTOBBIX JICKAPCTBEHHBIX (hOPM;

- YCTPOMCTBO W MIPHUHIIMITHI ICHCTBUS OCHOBHOTO 000PYI0BaHHUS;

- IIPUHITUIIB BEIOOPA ICHCTBYIONTUX W BCIIOMOTATEIIBHBIX BEIIECTB, PACTBOPUTENICH, 000pYIOBAHUS;

- HOPMAaTHUBHO-TEXHHUYECKYIO JIOKYMCHTAIIHIO, PETIAMEHTHUPYIONIYIO TTPOU3BOJICTBO JICKAPCTBECHHBIX
CPEICTB, B TOM YHCJIE MpaBUiIa HaJUIeKalleil mpous3BoacTBeHHOM npaktuku (GMP);

- KOHTpPOJIMPYEMbIE TapaMeTpbl ¥ OCHOBHBIC METOJIBI KOHTPOJII KadecTBa HMCXOJHOTO CHIPbS M
TOTOBOTO MPOAYKTA;

- METOBI pereHepalliy PACTBOPHUTEIICH, YTHIN3AIUNA OTXO0/I0B M OYUCTKH CTOYHBIX BOJT;

Ymems:
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- COCTaBUTh TEXHOJIOTUYECKYIO U allllapaTypHYIO CXEMbI IPOM3BO/ICTBA JIEKAPCTBEHHBIX CPE/ICTB;

- pa3paboTaTh M OCYLIECTBJISATH MEPOIPHUATHS IO ONTUMHU3ALUU IPOLECCOB, MO TOBBIIICHUIO
0€30MacCHOCTH U SKOJIOTMYHOCTH ITPOU3BOJICTBA.

Braoemy:

- HaBBIKAMM HCIIOJIb30BaHUS HOPMATHBHOW JOKYMEHTAallMM (3aKOHOJaTelibHas 0a3a, BeAylIHe
MUpPOBbIE (hapMaKoIen) B IPOU3BOACTBE JIEKAPCTBEHHBIX CPEJICTB;

- HaBBIKAMM IIPOBEJCHHS TEXHOJOrMYeCcKHX pacuy€roB mpousBojcTBa [JIC; moucka onTuManbHOTO
M0/IX0/1a K PEIICHUIO MPAKTUUYECKUX BOIIPOCOB.

UMETh IPE/CTaBIICHUE:

- 0 TIOPSAKE COCTaBIIEHHS TEXHOJOTHYECKOTO perjJaMeHTa HOBBIX POU3BO/ICTB;

- 00 opraHu3anuy TEXHOJIOTMUYECKOTO IpoIiecca MPOU3BOJICTBA B COOTBETCTBUU C PETJIAMEHTOM.

3. Kpartkoe cogep:xaHue JUCUMILIHHBI

1.BBeneHne B KypCc TEXHOJOTMH W3TOTOBIICHHS JICKAPCTBEHHBIX (OPM M  TPOMBIIICHHOTO
npon3BojicTBa. OCHOBHBIE TepMUHBI U MoHATHs. Knaccudukanus nexkapcTBEHHBIX (OpPM IO arperaTHOMY
COCTOSIHUIO, TUITY TUCIIEPCHBIX CHCTEM, MyTSM BBEJCHHUS B OpraHU3M (SHTEPATbHBIC M MAPEHTEPAIbHBIC), 110
MIPUMEHEHHIO, J03UpoBaHMI0. KOHTpOJIb KauecTBa MCXOJHOTO ChIPbSl, IMPOMEKYTOUYHBIX IPOIYKTOB U
TOTOBBIX JIEKAPCTBEHHBIX (DOPM.

2. Opranu3aiys pOMBIIIEHHOTO POU3BO/ICTBA JIEKAPCTBEHHBIX (POpPM

Texnonocus orcuokux nexkapcmeeHuwvix @opm. OOIIas XapaKTEPUCTHKA KHUIKAX JIEKAPCTBEHHBIX
(dbopM: pacTBOPHI, CUPOIbI, CYCIIEH3UH, dMYIbCUU. CTepuiIbHbIE M allUPOr€HHbIE JIEKAPCTBEHHbIE (OPMBI:
oOmias XapakTepucTuKa, Kilaccuukanus, TpeOoBaHUs. IIpombllIeHHOE TPOM3BOACTBO  KUAKHX
nexapcTBeHHbIX popM. OCOOEHHOCTH NPOU3BOACTBA HEKOTOPBIX MHBEKI[MOHHBIX JIEKAPCTBEHHBIX (HOPM.

Texnonocuss meépovix nekapcmeeHHvlx Gopm. TEXHOTOTHS MOPOIIKOB. XapaKTEPUCTHKA TaOJIETOK
KakK JieKapcTBEHHOUN (opMbl. OCHOBHBIE TPYIIIIbI BCIIOMOIaTeNbHBIX BELIECTB B MPOU3BOJCTBE TabJIETOK.
Bri6op TexHomorum TabIETUPOBAHUS B COOTBETCTBHH C (DU3HKO-XUMUUYECKHUMHU W TEXHOJOTHUYECKUMH
CBOMCTBaMHM TaOJETUPYEMbIX Macc. TeXHOJIOTMYECKUH NpoLecc MPOU3BOACTBA TaOJIETOK: MpPsMOE
npeccoBanue, rpaHynupoBaHue. I[lokpeiThe TalneTok 00070YKaMU: MPECCOBAaHHBbIC, IUIEHOYHbBIE W
IpaXUpOBaHHbIE MOKphITUA. TpuTypaunoHnHele TabneTku. KoHTposnb kauyecTBa TaOieTok. ['paHyIibl.
Muxkponapaxke. Cnancynsl. [paxe. TexHomoruu nomydeHus.

Texnonozus msackux aekapcmeenuwvix opm. OO0IIAs XapaKTEPUCTUKA MATKUX JIEKApCTBEHHBIX QopM:
Ma3H, renu, cymmno3uropun. CoBpeMeHHble TpeOOBaHUs K AMYJIbCHOHHBIM U TeJeBbIM OocHOBaM. KoHTpoOJb
KayecTBa. TexHoJoruss W CTaHgapTu3auusi reied u Maszed Ha (apManeBTUUYECKHX MIPEIIPUSITHSIX.
Cynno3utopuu: omnpenaeneHue, oomue cBoiictBa. CrocoObl MOydyeHUs: CyMIO3UTOPUEB B MIPOMBIIUICHHBIX
YCIOBUSIX.

Texnonozus 2azoobpasuvix nekapcmeeHuvix hopm. GapManeBTHUECKHE a3PO30JIU: XapaKTEPUCTHKA U
kjaccuukanus. Bunel aspo3oabHbIX cucteM. TeXHOJIOrus pa3iiMyHbIX a3pO30JIbHBIX CUCTEM. TpeboBaHUs
1 0COOEHHOCTH TEXHOJIOTUH TJIa3HBIX JIEKapCTBEHHBIX (OPM.

4. O0beM yueOHOM THCHMILTHHBI

But yueHoii padoThI O0beM IMCUMIINHBI
3E AKan. 4. | AcCTp.4.

OO0uasi TPyA0eMKOCTh AU CHUILIMHbI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[IpakTHueckue 3aHATHS 0,44 16 12
B TOM 4ucJe B (popme MPaKTUYECKOH MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
CaMOCTOSTENbHOE N3YUYEHUE PA3/IEeTI0B AUCHUIIIIMHbI 1,67 60 45
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
ITonroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«MeTobl COBPEMEHHOI0 OPraHu4YecKoro CHHTE3a)

1 Heap aucuuniauHbl — GOPMUPOBAHUE Y CTYACHTOB CUCTEMbI MOHATHH O METOAAaX OPraHUYECKOM
XUMHH, HEOOXOIUMBIX JJIs IOHUMAHHUS U OTIMCAaHUS TPOLIECCOB OPraHUYECKOI0 CUHTE3A.

2 B pesyabrare u3y4eHHs AUCHUIIIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIeNYIONUMA KOMIIETSHIIUSIMU U HHAUKaTopamu ux poctmwkenus: YK-1.1; I[TK-5.1

3nams:

- OCHOBHBIE TOHSTHUSI M METOJIbl OPraHMYECKON XUMHMM JIs pelieHHs] Ipo(ecCHOHATBHBIX

3azay;

- OCHOBHBIE 3aKOHOMEPHOCTH CBSI3M XHMUYECKHUX CBOMCTB OpPraHUYECKUX BEIIECTB C HUX

CTPOEHUEM;

- CIIOCOOBI MOTY4YE€HUsI OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB U METOJbI TpaHC(HOpMaluu

OCHOBHBIX (DYHKIIMOHAJIbHBIX TPYIIIL;

Ymemo:

- MIPOBOJUTH aHAJIM3 CXEM CHHTE3a MPUMEHMUTEIbHO K IPOLEccaM IOJIyYe€HUS OpraHHuYeCKUX

COCAUHCHUM;

- INPUMEHATh TEOPETHUECKHE 3HaHWs Ha NPAaKTHUKE U UCIOJb30BaTh B CBOEW pabote

COBPEMEHHBIE METO/Ibl OPraHUYECKOI XUMUHU;

- 000CHOBaTh BBIOOP TEMbI HAyYHOI'O HCCIENOBaHUSA, (HOPMYyIUpOBaTH €ro LW U 3a/Jadd,

BbIOpaTh U CIIOCOOBI UX PELICHNUS;

Braoemy:

- METO/JIaMHU  OPraHMYeCKOW XUMHHM JJI  pelleHdus NpoecCHOHANbHBIX 33Jady U

CoJIepKaTeIbHON UHTEPIIPETALMY OJYyYEHHBIX PE3YyJIbTaTOB;

- COBPEMEHHBIMH TEOPETUYECKUMU IPEICTABICHUSIMH OPraHUYECKOW XUMUU IJi 00BbSCHEHUS

CTPOEHUS U CBOMCTB OPraHMYECKUX BEILECTB;

HaBbIKAMU COCTaBJICHUS IUIAHUPOBAHUSA U ONTHUMHU3ALMUU CXEM IIOJIyY€HUS OpraHM4YeCKHX

COEJIMHEHUH 3aJaHHOTO CTPOCHHUS;

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazgen 1. «3ammTHBIC TPYNIIBI B OPTaHUYECKOM CHHTE3EY.

1.1. Benenue. OCHOBHBIE MOHATHS OpraHnyeckoro cuHreza. CrpaTerus U TaKTUKa OPraHUYECKOTo
cuHTe3a. BBIOOp ONTUMAaIbHOM CXeMBbl CHHTE3a OPTaHMYECKOTO COeAMHEHUsS. BBIX0/, KOJIWYECTBO CTaaui,
JOCTYIIHOCTh PEAareHTOB, CEJIEKTUBHOCTh peakuuit u japyrue ¢Gakrtopbl 3(G(EeKTHUBHOCTU  CXEMBbI
opraHuuyeckoro cuHresa. Equnuynas cragus cuHres3a. Peakuuu u Metojsl opraHudeckoro cunte3a. Hoble
CUHTETUYECKUE METOJIbl: TEMIUIATHBI U MAaTPUYHbIN CUHTE3, TaHAEMHbIE MpeBpalieHrs. OCHOBHbBIE ATAIlbl
XMUMHMUYECKOTO CHHTE3a. MHUKPOBOIHOBBIM MeToN npoBeneHus cuHre3a. CyOcTpar, peareHt, pacTBOPUTEID,
Karainu3aTop. Tumbl KaTajiu3a, HCIHOJIb3yeMble B OpPraHMYECKOM cHHTe3e. MexdasHble KaTaau3aTophbl:
KpayH-3(upbl, YeTBEPTHUUHbIE aMMOHHUIHBIE coJiu. PacTBOpUTENN, IPUMEHSIEMbIE B OPraHUYECKOM CHHTE3E.
KucnoTHO-0CHOBHBIE CBOMCTBA PACTBOPUTEIIEH.

1.2. 3amuTHble TPYNIBl B OPraHMYECKOM cHHTe3e. 3amuTta cnuproBoid OH-rpymmel. 3amurtHbie
IPYINIblI: METWIbHAsA, O€H3WIbHAsA, T-OyTHIIbHAS, I-METOKCUOCH3MIbHAS, TPUTUIIbHAS, TPUMETUIICUIINIIbHAS,
TpeT-0yTUIIMMETUIICUIINIIbHAS, TeTparuApoNnupaHUIbHAS, aleTHIbHAas, HN-HUTPOOEH30MIIbHAS,
nuBagounpHas. 3amura OH-rpynnel B IMIMKOJSX: M3ONPONMINMIACHOBAs, OCH3WINAECHOBAs, ATHIMIACHOBAS
3amuTHBIe Tpymnbl.  3amura OH-rpynnsl B ¢eHojax: METWIOBble U OEH3WIOBbIE, 3(UpHI,
QIIKOKCMOKCUMETUJIbHBIE U alWIbHbIE NPOU3BOJHbIE (EHOJOB. METUIICHINOKCUTPYINa - JJs 3al[UTHBI
IBYXaTOMHBIX  (eHOsIOB. 3amuTa THOJBHON rpynnsl (OeH3wibHasg, OeH3rUapuibHas). 3auuTa
KapOOHUJILHOM IPYNIBI B aJbJAETUAAX U KETOHAX: HUKINYECKHUE alleTajly U THOAIeTali, €HOJIbl U €HAMUHBI.
3ammTa KapOOKCUIIBHOW TPYNIbI: TPET-OyTUIIOBBIC, OCH3WIIOBBIE M M-METOKCHOEH3WJIOBBIE A(UPHI,
OKCa30JIMHOBas  3allMTa.  3alluTa  aMHUHOTPYIIbI:  auujibHble M KapOaMmaTHblE  TPYIIIbI
(Oen3unokcukapOOHUIbHAS, TPeT-OyTHIIOKCUKapOOHUIIbHAS, (b1yopeHUIMETUIIOKCUKapOOHMIIbHA),
ankwibHag 3amura. [Ipumenenue 6ensosicynbhoxiopua U OeH3alIbIeru1a 1Jis 3alliThl AMUHOTPYIIIBI U €€
Moupukanuu. 3ammura NH-cBsizeit B rereponnkiax u amuaax. 3ammura CH-cBszeit B ankuHax. YcClIoBHs
BBEJICHUS U YAAJEHUS 3alIUTHBIX IPYIMI, YCTOWYMBOCTbh UX K JIEHCTBUIO PAa3IMYHBIX PEAareHTOB (KUCIOT,
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OCHOBAaHUM, OKUCIUTENEeH, BoccTaHoBUTedNed u Jp.). CTpaTeruss HCHOJB30BaHUS 3alIMTHBIX TPYIIL:
MPUHIIUIIBI OPTOTOHAIBHOM CTaOMIIBHOCTU U MOJIyJIMPOBAHUS JAOUIBHOCTHU 3aLUTHBIX FPYIIIL.

Paznen 2. «CuHTe3pl Ha OCHOBE KapOOHOBBIX KHCIIOT M METOJbl BOCCTAHOBJIECHHUS OPraHUYECKHX
COCIMHEHUI».

2.1. Tlony4yeHue mpOU3BOJIHBIX Ha OCHOBE KapOOHOBBIX KHCIOT. MeTo/bl MOJy4eHHs] KapOOHOBBIX
KHUCJIOT U UX IPOU3BOJHBIX. MeTO/Ibl aKTUBALUU KapOOKCHIIBHOM Ipymimbl. XJIOPAHTHIPHUbI, CMEIIAHHbIE
aHTUJIPUJIbI, aKTUBUPOBAaHHBIE 3(pUpPBI, a3uibl. AKTUBUpYIOIINE U KOHAeHcupyromue are’tsl: K/IU, pearent
Myxkasmbl, kapooauumuisl, peareHT Kactpo. [lentuansiii cunte3. CTpaTerusi UCHOIB30BAHUS 3alTUTHBIX
Ipynn B NENTUAHOM cuHTe3e. KoHJIeHCupylolue areHThl, NPUMEHSEMble B TMENTHIHOM CHHTE3E.
Kunxodazuelili 1 TBeprodazHble METObl CUHTE3a NenTuaoB. [lonumepHble MaTpullbl 11 TBEPIOPa3HOTO
CHUHTE3a U 00JIaCTH MX UCIOJIb30BaHUS.

2.2. CuHTE3Bl HA OCHOBE MAJIOHOBOTO U alleTOYKCYCHOro 3¢upa. Peaknuu nexapOoKCHIMpOBaHUS,
nexapOeTOKCUIIMPOBAHUS, aJIKUJIMPOBaHus, aluinpoBanus, Kuesenarens, Muxasns. Peakuuu nukiausanuu
Kap0o- U TeTepOIUKIMYECKHX CHUCTEM Ha OCHOBE 1,3-ITMKapOOHMIBHBIX COEIMHEHHM, peakuuu l'aHua u
Knopa.

2.3. Metonpl BOCCTAHOBJICHHS OpPraHUYECKUX COeIMHEHUH. MeToabl /1eKkapOOKCUIUPOBAHUA U
nexapOoHunupoBanus. Karamutuueckoe ruapupoBaHue. THIBI KaTalu3aTOpPOB T'UAPUPOBAHUS: METAILIbI
IUIATUHOBOM TpyNIbl, HUKEIb PeHes, ero pasHoBuaHOCTH. Karamm3zaTtopbl FrOMOT€HHOTO TUIPUPOBAHMS,
CTEpEOCENIEKTUBHOE KaTaJIMTUYECKOE TUApUpoBaHHe. BoccraHOBiIEHHME KOMILIEKCHBIMM —THIPHUIAMU:
ruapuabl 6opa u amoMmuHus. boporuapua, nmaHoOOpOTUAPUI M TPUALETOKCU-OOPOTHAPUA HATPUS, UX
IpUMEHEHHEe B CcUHTe3e. PeareHThl TuapoOOpupOBaHUs, HCIOJb3yeMble B CHHTE3€: AUOOpaH MU €ro
KOMILJIEKCBI, TUcUaMuil- U Tekcuibopansl, 9-BBN, cenexkrpuasl. ['uapobopupoBanue aakeHOB U alKUHOB.
I'unpoOopupytolue peareHThl Ui CTEPEOCENEKTHHOrOo T'HJIpOOOpUPOBAHMS UM BOCCTAHOBJICHMS:
nuHWwiIOopaH, anenuHOOpaH, CBS-oxcaboppanuauHbl. ANIOMOTHAPUI JIUTHS, JAU300YTHIATIOMUHUHN-
ruapua (AWMBAJI-H), anxoxcurunpuasl amomunusi, BUHAJI-H. BoccranoBienue pacTBOPSIOIIMMHUCS
MeTaiaMu. BocctaHoBiieHHEe apoMaTHUYECKUX COETMHEHUH 1E€0YHBIMUA METaJJIaMH B )KUJKOM aMMHaKe

Paznen 3. «Meroabl OKHCIIEHUS! OPraHuYeCcKUX coequHeHu u Mmetoanl popmupoBanus C-C u C=C-
CBA3CH».

3.1. Meroapl OKHCIEHUS OpPraHUYECKUX COEAMHEHUH. PeareHTBl M KaTtamm3aTopbl OKHCIICHUS.
MeTo/1bl OKHCIIEHUS C Y4aCTUEM METAJUIOB: COeIMHEHUS MapraHia u Xxpoma, cepedpa, pyrenus,, ocmusi, AD-
ruipokcurpoBanue. OKUCICHNE HEMETAUIMYECKUMU peareHTaMu: TUMETHICYIb(OKCU, 030H, KUCIOPO B
MPUCYTCTBUHM KaTaJlM3aToOpOB, AMOKCUJ cejeHa, Jlecc-MapTuH mnepuoanHaH, MEPOKCUABI, HAJKUCIOTHI,
OKCOH, N-MeTUIMOpP(}OIMHOKCH], TUMETHIIUOKCUpPAH, MEpUOJAT HaTpusi. OMOKCHIMPOBAHHUE AJIKEHOB.
ONOKCUIUPYIOIIME areHThl: HaAKapOOHOBBIE KUCIOTHI, TPET-OyTmiruaponepokcu. CTepeoceseKTUBHOCTD
peakuuu B MPHUCYTCTBUM KOMILJIEKCOB BaHAJIusl. DHAHTHUOCEJIEKTUBHOE SIOKCHAMPOBAHUE METOJaMU
aprnecca u SIko6coHa.

3.2. Metoasr popmupoBanusi C-C u C=C-cBszeii. Metoasr obpazoBanusi C-C-cBsizeil ¢ MOMOIIBIO
METAJUIOOPTaHMYECKUX  peareHToB. Jlutwii- W MarHuiiopranuueckue  coenuHeHus.  CuHTte3
MarHMAOpPraHnYecKuX coeauHeHni. [lonydeHue JMTHHOPraHWYECKHX COCOUHEHUN JIMTUPOBAaHUEM U
TpaHCMETAJUIMPOBaHUEM  opraHudeckux cyocrparoB. Illkana CH-kuciaoTHocTH — yriieBOJOPOJIOB.
Jlutupyromme arentsl ankwuatuu, JIJAA, JITMII u xaranu3atopel JuThpoBaHusA. Peakuun JIUTHUH- U
MarHMHOpraHuYecKuX COEJAMHEHUN C BOJOW, AMOKCUIOM YIJIEpOJa, albJerujaMu, KEeTOHAMHU, CJIOKHBIMU
adupaMu, HUTPUIIAMH, SMOKCUAMU, OPTO-3QHpaMu, TPETUUHBIMU aMUAaMy, amugamMu BaitHpe6a, OopHbIMUI
sbupaMu, HeEmpenelnbHbIMU KapOOHWIBHBIMU coequHeHusMH. [losyyeHue aMHHOB € TOMOIIbBIO
METAJUIOOPTaHUYECKUX PeareHToB. ApuiarpoBaHue 1o YibsMmany. Measoprannueckue peareHTsl. [lonydenue
JUTUI-TUANKWI-M  JUApUJIKY[IPAaTOB M UX TIPUMEHEHHE B OpraHuyeckoM cuHTe3e. Crepeoxummus
MIPUCOEIMHEHHS] METAJUIOOPTaHMUYECKUX PEareHTOB K KapOOHWIBHOM rpymie NpUCOEAUHEHUE M0 U MPOTUB
mpaBuwia Kpama. Mertonsr oOpasoBanust C-C-cBsizeld ¢ MOMOIIBIO  PEAKIM  KPOCC-COUYETAHMS,
KaTaJlu3upyeMblX KoMmiuiekcamu namitaaus. Karammzatopel kpocc-coueranus. Peakuuu Cysyku, Xeka,
Kymanpl, bymBanpnga-XaprtBura. CoueTaHue ¢ TepMHHAJIbHBIMHM ajdkuHaMu (peakuuss CoHOramiupsl).
Metonpl o6pazoBanus C=C cBsizeil. Peaxnus meraresuca. Peakuuu 3IMMUHUPOBAHUS AJIKUITAIOI€HUIOB,
TO3UJIATOB, Me3wi1aroB. (OCHOBaHUS, UCHOJb3yeMble MJIS SIMMHHUPOBAHUS: TpeT-OyTWiaT Kaiwus,
IIPOM3BOJIHbIE TUPUINHA, aMUAKHBL. JleruapaTtanus cnupToB. [Jerunparupyroniue areHTbl. CHHTE3 alIKeHOB
3 To3wiruapa3oHoB (peakmuu lamupo u bemdopna-Crusenca). Peaknus Buttura: nmomydenue uivuaoB
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dbocdhopa, ocHOBaHHUS, HWCIOJIB3yeMble B peakmuu oOpa3oBanus Z- u E-ankenoB. Ilomydenwe >¢gupos
ankmiochoHOBBIX KUCIOT (peakuust ApOy30Ba) U UX MCIOJB30BAaHUE B CHHTE3€ aJIKEHOB: METOJ XOpHEepa-
Yoacsopna-Ommonca, moaudukamus Crua-Jxenapu.

4 O0beM yueOHOI M CIUIIIHHBI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.

OO0uasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpaxTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B popme NPaKTUYECKOH MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 2,67 96 72
KonrtakTHas camocrositenbHas paboTa 267 0,4 0,3
CaMOCTOSATETFHOE N3YUCHUE PA3/ICTIOB JUCITUTIIHBI ’ 95,6
Bua uTOroBOro KOHTpOJIs: 3a4ér ¢ oneHKOM

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
«OCHOBBI MEINIIUHCKONH XUMHH»

1 Hear aucoumauHbl: (GopMHpoOBaHHE Y OOYYAIOMIMXCS CHCTEMAaTH3UPOBAHHBIX 3HAHUM O
JIEKapCTBEHHBIX Iperaparax, UX BBEACHUU B OPraHU3M YEJIOBEKa, M3MEHECHMSIX, KOTOPHIM IOIBEPrarOTCs
nekapcTBa B opranusme ((hapmakokuHeTuka). Taxke paccmaTpuBaercs hapMakoIMHAMUKa Mpenaparos, a
MMEHHO, B3aMMOJICCTBHE C pPEIENTOPHBIMH CHCTEMaMH, KpaTKas XapaKTepUCTHUKA TaKUX CHCTEM |
HEKOTOPBIX HelipomMennaTopoB. M3yyatoTcss HEKOTOpbIe BOIPOCH! (PU3MOIOTUH YeI0BEKa.

2 B pe3yabraTe H3yYeHHUs JUCHUILIUHBI 00YYAIOLIUIICA 10JIKEH:

Obnadams CIETYIONUMA KOMIIETSHIIUSIMU U HHAUKaTopamu ux goctmwkenus: YK-1.1; ITK-5.1.

3names:

- KJIaccu(UKalMIO JIEKAPCTBEHHBIX MPENapaTos;

- OCHOBHble TOHATHUA (apMakokuHeTuku (BBeaeHue JIC, BcacblBaHue, pacrpeaeieHue,
JENIOHUPOBAaHKE, META0O0JIM3M, BHIBE/ICHNUE);

- OocHOBHBIEC (hapMakosormueckue >PQPEKThl, MOHATHS META0OJIUT, aHTUMETAOOJHT, ONpeaeiieHue
«pELenTop», TUIBI PELEITOPOB U T.[.

- OCHOBHBIE TIOJXObI Uil CHHTE3a aHTUMETA00JIUTOB;

Ymemo:

- paboTaTh cO CHelHalbHOM JIUTEpaTypoii: PErUCTPOM JIEKAPCTBEHHBIX CPEICTB, ['0CyaapcTBEHHOM
®apmakorneeit PO.

Braoemy:

- METOJaMH CUHTE3a U aHaJIn3a OMOJIOTUYECKH aKTUBHBIX BEIIECTB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Benenue. OcHOBHbIE MOHSATHS Kypca, ucTopusi Gapmakosioruu. Kiaccudukanus ekapcTBEHHBIX
cpenctB. Kiaccudukanust nekapcTBeHHBIX cpeiactB mo M.J[. MamkoBckoMy. AHATOMO-TEpaneBTUKO-
XUMHYECKas KilacCU(UKaLUs JIEKAPCTBEHHBIX BEILIECTB.

@®apmakokuHeTnka Ilyrm BBeneHus npenaparoB. BcacelBanue, pacrpeneineHue, JENOHMPOBAHHE
npernapaTa B TKaHSX opraHu3Ma. MeTtabou3M U yTH BbIBEACHUS JIEKAPCTBEHHBIX BEILIECTB.

®apmakoguHamuka. @apmakonoruueckue 3ddextsl. OnpeneneHusi NOHATUS «peuenTopbD». Turbl
perenitopoB. OCHOBHBIE THIOTE3bl JCHCTBUSI JICKAPCTBEHHBIX BEIIECTB. ATOHHUCTBI (MHUMETHUKH) H
aHTaroHHUCTHI (6s10KaTopsl). [losHbIE M YacTHYHBIE arOHUCTHI. CHHEPTH3M U aHTarOHU3M. AHTUMETA0OJIUTHI.
[Toaxopl 1151 CUHTE3a aHTUMETa00IUTOB.

N30pannbie Tembl 10 usnonorun. duznonorus MeMOpaHHbIX MpoueccoB. CTpoeHre U (QyHKIUU
MeMOpaHHBIX OCJIKOB, MOHHBIX KaHAJIOB. DJIEKTpHUYECKasl Mojsipu3anus MeMOpansl. Ou3nosiorust HEUPOHOB.
Crpoenue ueiipona. [lorennman aeiictBusa. Knaccudukanus u ctpoeHue HEpBHBIX BOJIOKOH. OCOOEHHOCTH
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IIPOBEJICHUS BO30YKIEHUSI IO MUEIIMHOBOMY M 0€3MHUETMHOBOMY BOJIOKHY. Pusnonorus Meimi. CTpoeHue
MBIIIIEYHOIO BOJIOKHA. MeXaHuKa MBIILIEYHOIO COKpPAILIEHHUS. Bunpl MbIlIeYHOTO  COKpaIEHUS.
[TonepeuHomnonocaTsie U IIaJIKKUE MBI, CXOJCTBO U Pa3iNyus B CTPOSHUU U CBOMCTBAX.

®U3M0JIOTHS CUHANCOB. DJNEKTPUYECKUN U XUMUUYECKUIN CHHAIIbl. DTallbl CHHANTUYECKOH Mepeaayu.
Knaccudukanus cunancos. Helipomenuatopsl. Knaccudukanus HelipomennaTtopoB B 3aBUCUMOCTU OT
XUMHUYecKoH mpupoibl. KoMeauaTopsl 1 MOIYISITOPHI.

AUETHIXOJIUH. H-, M-XOJIMHOpelenTopbl. MyckapuH U HUKOTUH. HeratuBHoe BIMSHMS KypeHHs Ha
opranusM. Kiaccuduxaiys iekapcTBEHHBIX IIPENapaToB, ACUCTBYIOIIMUX Ha XOJIUHEPTUYECKYIO CUCTEMY.

Hopanpenanun, Knaccudukauust m mexaHusMmbl JaedcTBUsA anpeHopenentopoB. Krnaccuduxamus
BEILIECTB, JCHCTBYIOLIMX Ha aJPEHEPrUYecKUe CHHAICHI: aJpPEHOMUMETHKH M aJpeHOOJIO0KaTOpBHl,
CUMIATOMUMETUKU M cuMnatoiuTuku. Jopamun. CTpoeHune U MexXaHM3Mbl AEUCTBUSA 10(aMUHOBBIX
perienTopoB. AroHUCTHI U aHTaroHucTbl D-penentopoB. Ceporonus. Knaccudukauusa 5-HT-peuentopos.
ATOHHUCTBI ¥ AQHTaroHUCTHl CEPOTOHMHOBBIX pelenTopoB. [UCTaMMH — MeIUaTop BOCHAJIEHUS.
Knaccugukanus rucTaMMHOBBIX PELIEITOPOB. AHTUTUCTAMUHHbBIE TIPErapaThl

4. O0beM yueOHOM THCUMITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.

OO0uiasi TpyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B (popMe NPaKTUYECKOM MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 2,67 96 72
KonrakTHas camocrositenbHas paboTa 267 0,4 0,3
CaMOoCTOATETbHOE U3YUCHUE PA3/ICTIOB JUCIUTIIIHBI ’ 95,6
Buja MTOroBOro KOHTpOJIs: 3a4ér c oneHKOM

AHHOTALUA paﬁoqeﬁ nporpaMmsbl JTUCHUIIJIMHBI «buoxuMuueckasi 1 aHAJIUTHYECKAas
TOKCHKOJIOIUA HAPDKOTUYIECCKHUX CPEACTB, ICUXOTPOITHBIX U CHJII)HOIIeﬁCTByIOHIHX BCIIECTB»

1 deap IMCHUILVIMHBI: U3YYEHUE METOJOJIOTUH CUCTEMHOIO XMMHKO-TOKCHKOJIOTHYECKOTO aHajiu3a
(XTA) ¢ yderoM 0OmMX 3aKOHOMEPHOCTEH XMMHKO-OMOJIOTHYECKUX HAyK, WX YACTHBIX IPOSBIICHHM,
0COOEHHOCTEH TOBEJCHUS XHUMHUYECKUX BEIIECTB B OPraHU3M€ W COBPEMEHHOTO pa3BUTHS (PUIHKO-
XUMUYECKMX METOJOB aHajiW3a Ha TMpUMEpe HAPKOTHYECKUX  CPEACTB, TICUXOTPOIHBIX U
CUJIBHOJICUCTBYIOIUX BEIIECTB.

2 B pe3ysbTare U3y4eHHs] AMCHUIIMHBI 00YYAIOLMIACS J0JI5KEeH::

Obaaoams clieqyOIUMU KOMIIETEHIMSIMA U UHAMKaTOopamu ux aoctmwkenus: YK-1.1; TIK-5.1.

3nams:

- OCHOBHBIC TMOHSTHS MOJICKYJSIPHOM TOKCHUKOJIOTUM W 3aKOHOMEPHOCTH METa00JM3Ma TOKCUKAHTOB;
COBPEMEHHBIE TEXHOJIOTMM OIpeAeNieHus TMyTed Meradoim3ma (MOHATHE O METaboJIOMHUKE |
MeTabOHOMUKE);

- HampaBJICHHS, LEJNH, 3aJa4d, d3Talbl W METOJOJIOTHIO MpoBeacHUus XTA; CKPUHUHIOBBIE U
noarsepxxaatonue Meroabl XTA; ocoOeHHOCTH MHTepHpeTanuu pe3yasTaToB X TA; obecneueHrne kauecTBa
aHaJIM3a U Hajyiexalen sadoparopHoil npaktuku (mpuHuumsl GLP);

- METOJbl aHaIM3a — XUMHUYECKHE, WMMYHOXHMHUYECKHE, XpoMarorpaduueckue, CIEeKTpaJbHbIC
(Dypwe-HK-cniekrpomerpus), tanaemusie (I'X-MC, I'X-MC-MC, B2XX-MC, BOXX-MC -MC, K2O0-
MC) u np., X panmoHaIbHOE COYETAHHWE, METOJMKH TMPOBEICHUS aHAIW3a U AJTOPUTMBI MHTEPIPETAINT
pe3yNbTaTOB;

- OCHOBBI HAPKOTUYECKOW W JIEKAPCTBEHHOW 3aBUCUMOCTH;, CHHAPOMBI, OOIIHME s Bcex (Gopm
HapKOMAaHHM, JIMArHOCTUYECKUE TMPU3HAKH HAPKOTHYECKOTO ONBSHEHMS, IPEANojaraéMple MEXaHH3MBbI
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pa3BUTHs AOCTUHEHLIUH, BBI3bIBAEMOI Pa3IM4YHBIMU HAPKOTHUYECKUMHU CPEJICTBAMU, peanusyemble 3 eKTb
OTIMOMJIHBIX pelenTopoB: Mio(|); nenbTa(d); kanma(k); curma (G); SICUIIOH(E);

- XTA HapKOTHYECKUX CPEJICTB: OMMUATOB U OIMUOUJOB; KAHHAOMHOUJIOB, B TOM YHUCJIE€ CHHTETUYECKUX
KaHHaOMHOMHMMETUKOB; (DEHUJIAIKWIAMUHOB MNPUPOJHOTO W CUHTETUYECKOTO MPOUCXOKICHUS; KOKAWHa;
MICUXOUCIIECTITUKOB (TaJUTFOIMHOTEHOB);

- XTA ncuxoTpOnHbIX M CHJIBHOACWCTBYIOIIMX BEUIECTB: 0apOUTypaToB; NpOU3BOAHBIX 1,4-
OeH30/1Ma3enyHa; HEeUpOJENTUYECKUe CPEJICTB, B TOM YHCIE HOBEWIIMX (pHUCIEPUAOHA, OJaH3aIuHA);
TUMOJIETITUKOB ¥ THMEPETHKOB TPHUIMKIMYECKONM CTPYKTYpbl; H30HpaTesNbHbIX HHrHOuTOopoB MAO;
reTepOLMKIMYECKUX AHTHAEIIPECCAHTOB BTOPOTO MOKOJIEHUS; M30UpaTENIbHbIX HHTUOMTOPOB OOPAaTHOIO
HEHPOHAIBHOIO 3aXBaTa CEPOTOHMHA U TPUIIMKINYECKOTO aHTH/IEIIPECCaHTa THAHENITUHA (KOAKCHIIa).

Ymemo:

- BBIOMpATh ajJieKBaTHble OMOOOBEKTHI JuIsl mpoBeneHuss XTA, ucnosnp3ys 3HaHUS O MeTaboiu3Me U
(U3UKO-XMMUYECKHX CBOMCTBaX TOKCUKAHTOB;

- MPOBOAMTH MPEIAHAIUTUYECKYIO MPOOOMOArOTOBKY (THIPOIN3 KOHBIOTMPOBAHHBIX METAa0OJUTOB;
KUAKOCTb-KUIKOCTHYIO M TBEPIO(a3HYyIO SKCTPAKIIMIO, OUYUCTKY; I€pUBATH3ALMI0 00pa31ioB) OMOOOBEKTOB,
UCIOJIb3YSl 3HAHUA O (PU3UKO-XMMUYECKUX CBOMCTBAX TOKCHUKAHTOB M YUMUTBHIBAs BHIOOP IMOCIIETYIOLIUX
METO/I0B aHaJIN3a;

- BBINOJHATh METOJAUKU CKPUHUHIOBBIX U MOJATBEP)KIAIONINX (MHCTPYMEHTANbHBIX) MeTo0B XTA,
(hopMHpOBAThH MMOJIOKHUTEIBHBIE U OTPULIATENbHBIE PE3YIbTAThI;

- BBIOMpaTh METOJbl UACHTU(DUKAIMK U KOJUYECTBEHHOI'O OIPENEICHUS TOKCHUKAHTOB, YUUTHIBAS
YyBCTBUTEIBHOCTb U CHEIU(PUUHOCTD, IPEUMYIIIECTBA U HEJOCTATKU COOTBETCTBYIOILIUX METOJIOB aHAIN3a;

- POBOJUTH KOJIMYECTBEHHOE OTpe/IeNIEHUE TOKCUKAHTOB B 0M000BEKTax;

- UHTEPIPETUPOBATH MOJyYECHHBIE PE3YIbTATHI;

- o0ecreyuTh Ka4ecTBO aHAJIM3a U HaJJIeXKaIllyIo JIabOpaTOPHYIO MPAKTUKY;

- IPEJCTaBUTh 3aK/II0UeHUE 00 0OHAPYKEHUH TOKCUKAHTOB, POPMYIHPYsS KOPPEKTHbIE 000CHOBAHHBIE
BBIBOJIbI.

Braoemy:

- TepMuHOJoruew, npumenHsemMod B XTA  HapKOTHYECKHMX  CpPEICTB,  ICHXOTPOIIHBIX,
CHJIBHOJCMCTBYIOLIUX U SJJOBUTHIX BELLIECTB;

- METOJMKAMHU COBPEMEHHBIX (PU3UKO-XUMUUYECKHX METOJIOB aHaJIN3a, UCHOJb3yeMblX B XTA;

- METOJAMKaMHU U30JIMPOBaHMSI U MPOOOMOATrOTOBKM OIpPEAEICHHBIX OHOOOBEKTOB, COIEPHKALIUX
HapKOTHUYECKUE CPEJICTBA, IICUXOTPOIHbIE U CUIIbHOJICHCTBYIOILIME BEIIECTBA;

- METOJUKaMU OIPEIENICHUs HAPKOTHYECKUX CPEJICTB, ICUXOTPOIHBIX U CHJIBHOJEHCTBYIOIIUX
BEIIIECTB, COACPIKAIIUXCS B aHATTU3UPYEMbBIX OMO0OBEKTaX.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

OcCHOBHbBIE MOHATUS MOJIEKYJIIPHOM TOKCHKOJIOTUM U 3aKOHOMEPHOCTH MeTaboIM3Ma TOKCHUKAHTOB.
[TonsiTHe 0 perienTopax TOKCUYHOCTH. PerienTopHbple KOMIUIEKCHI KaK MOJIEKYJIIpHbIE MUILIEHU. MeXaHNU3Mbl
TOKCHUYECKOTO JIEUCTBUS U MEKKJIETOUHON KOMMYHUKALIUU.

TOKCUKOKMHETHKA UyKEPOJHBIX coeuHeHni. OO0mue 3aKOHOMEPHOCTH abCOPOLUMU U paclpeieeHUs
BEIIECTB B opranu3me. TpaHCIOPT UyKepOoJHbIX COETUHEHUI yepe3 MeMOpaHbl opraHu3Ma. Tumnsl MeMOpaH.
IIepBeiii 3ak0H Duka.

buotpanchopmanius dyKepoaHBIX COCIWHEHHA B Opranu3Me. MeTaOoaudecKkue MpPeBpaICHUs,
KaTaJu3upyeMble  MUKPOCOMAJIbHBIMU  (epMeHTaMu  meueHu. HemukpocomanbHOE — OKHCIIEHUE.
OxucnutenpHoe  JAe3aMUHHpOBaHME. ApomaTu3alus  aIMLIUMKIWYecKuX  coeauHeHuil.  [Ipouecchbl
HEMUKpPOCOMAJIbHOIO  METAa0OJMYECKOr0  BOCCTAaHOBJIEHMS.  Peaknum  rujapoiausa ¢ ydacTHEM
MHUKpPOCOMaJIbHBIX 1 HEMUKPOCOMaJIbHBIX (PepMEHTOB. Peakiny KOHbIOrUPOBAHUSI.

DKCKpelus 4Yy>KEepOJHBIX COCJAMHEHUHM U UX MeTaOoNMTOB. BhIBEEHHE TOKCHMUECKHUX COEIMHEHUI
yepe3 MOYKU. BbIBeieHHE YyXEpOTHBIX COEAMHEHUN C >Kenublo. Jl[pyrue myTH BbIBEIEHUS, BKIHOYAs
crenuguueckue (BoJI0OChl, HOTTH).

CoBpemeHHbIE TEXHOJIOTUH OTpeiesieHus myTeil Mmetabonu3ma. OCHOBHbIE HANPABJICHHUS, LIEIH, 3a/1a4H
n sranel XTA. Ckpununrosele u noarsepxkjaaronue Meroapl XTA. dopMmupoBaHue MOJIOKUTEIbHBIX U
OTPUIIATENBHBIX pe3ynbTaToB. OTOOp mpod y kuBbIX Juil. CrocoOwl (anbcudukanuu o0pas3na. ITarbl
MpelaHAIMTUYECKON MOJATOTOBKM MpOObI: MpenBapuTelibHasg 00paboTKa; TUIPOJIU3 KOHBIOTMPOBAHHBIX
MEeTabOJIUTOB; SKCTpakUus (KMIKOCTb-)KUJIKOCTHAsE M TBepAao(das3Has, BbIOOp ONTHUMAJIbHBIX YCIOBHA
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OKCTPAKIMM); OYHUCTKA; JepuBartu3aunus (BpIOOp peareHta [uis JAepUBaTH3aluu). MexayHapoHas
KJlaccu(uKanus MeTOJ0B ompesesieHuss HapkoTukoB (kareropuu A, B, C). AnbrepHaTUBHBIE OOBEKTHI IS
ONpeJeNieHUusT HApKOTUKOB: BOJIOCHl, HOITH U TOTOXXUPOBBIE BbIIENECHUS KOXKU. (OCOOEHHOCTH
uHTepnperanuu pe3ynpbratoB XTA. ObOecrieyeHne KadecTBa aHalu3a M HaJulexkamias JiabopaTopHas
npakTuka. OCHOBBI HAapKOTHUYECKOH M JeKapcTBEHHOM 3aBUCHUMOCTU. OcHOBBI XTA MCHXOTPONHBIX U
CHJIBHOJIEMCTBYIOUIUX BELIECTB.

4. O0beM yueOHOM THCUMTIIHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.

OO0uiasi TPYyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B (popMe NpaKTUYECKOU MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 2,67 96 72
KonrakTHas camocrositenbHas paboTa 267 0,4 0,3
CaMOCTOSTENbHOE N3YUYEHUE PA3/IE€TI0B AUCHUIIIMHbI ’ 95,6
Buja MTOroBOro KOHTpOJISL: 3a4ér c oneHKOM

AHHOTANUA padoyeil MPOrpaMmMbl AUCHUIIMHbBI
«TexHoJ10rusi rOTOBBIX JEKAPCTBEHHBIX U NpPenapaTuBHbIX Gopm»

1. Hdeau aucuuMmiIuHbl — (QopMHpOBaHHE y OOYYarOIIMXCS CHCTEMaTU3UPOBAHHBIX 3HAHUU O
TEXHOJIOTUSX MPHUMEHSEMbIX TpU TMPOU3BOACTBE TOTOBBIX (OPM  JIEKAPCTBEHHBIX, IOBBIIIECHUE
podeccHoHaIbHBIX KOMIIETEHIIMH B 00JAaCTH OpraHu3alMd U MNPOEKTUPOBAHUU IPOU3BOJCTB T'OTOBBIX
JIEKapCTBEHHBIX U MPENapaTUBHbIX (HOPM.

2. B pesyabTaTe u3ydeHUus1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Obnadams CIeyONUMA KOMIIETESHITUSIMA U WHIUKATOPaAMU UX TIOCTHKCHUS:

IIK-1.1; ITK-5.2; TIK-6.1.

3nams:

- COBPEMEHHbIE TEH/ICHLIUU Pa3BUTHS TEXHOJOTUU OMOJIOTUYECKU aKTUBHBIX BELIECTB;

- coBpemeHHbIe TpeboBanust GMP k npousBocTBaM JeKapCTBEHHBIX MTPENapaToB;

- TOpUHLMIIBI BbIOOpAa amnmapaTypHOro OQOpPMIIEHHS TPOLECCOB B TEXHOJOIMH TOTOBBIX
JIEKapCTBEHHBIX U MpenapaTUBHBIX GOpM;

- OPUHLHUIBI M METOJbl ONTHUMHU3ALMU TPOLIECCOB B TEXHOJOTMU TOTOBBIX JIEKAPCTBEHHBIX M
MpernapaTUBHBIX GOpM;

- TEOPETUYECKUE OCHOBBI IOJATOTOBKHM CBhIPbS B TEXHOJOIMH TOTOBBIX JIEKAPCTBEHHBIX U
MpernapaTUBHBIX GOpM;

- (U3BMKO-XMMHMYECKHE OCHOBBI COBPEMEHHBIX U TMEPCHEKTUBHBIX TEXHOJOTHMH TOTOBBIX
JIEKapCTBEHHBIX U MPENapaTUBHbIX (HOPM.

Ymemo:

- KPUTUYECKH aHAJIM3UPOBATh U OLICHUBATH HOBBIE U CYIIECTBYIOIINE HAYYHbIE M TEXHOJOTHYECKHE
JOCTHKEHHS ¥ TUTIOTE3bl B XUMUU U XUMUYECKOM TEXHOJIOTUU OMOJIOTMUECKH aKTUBHBIX BELIECTB;

- QHAJIM3UPOBATh pPAa3JIMYHbIE TEXHOJIOTMM TOTOBBIX JIEKAPCTBEHHBIX M IpENapaTUBHBIX (OpM,
BbIOpaTh HanboJIee MPUMEHUMYIO CXEMY MPOEKTUPYEMOTO IIPOM3BO/ICTBA;

Braoemy:

- coBpeMeHHbIMU TpeboBaHusiMH GMP k npou3BoicTBaM J€KapCTBEHHBIX MIPENapaToB;

- IPUHIUIAMU pa3pabOTKU COBPEMEHHBIX TEXHOJIOIMM FOTOBBIX JEKAPCTBEHHBIX U MpernapaTUBHBIX

dbopwm.
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3. Kparkoe cogep:xanue JTUCUMIIIMHBI:

CoBpemeHHbIE TPOOJIEMbl XUMUU U TEXHOJIOTUH OMOJIOTMYECKH aKTHBHBIX BellecTB. l3MeHeHus B
CTPYKTYpE ChIpbeBOM 0a3bl TEXHOJOTMM OHOJOrMYEeCKM aKTUBHBIX BemlecTB. [IpoGiieMbl pecypco- u
3HEeprocOepeKeHus, U METOAbl UX PELIEHUSI.

TpeboBanuss GMP k mpou3BoicTBaM JIeKapCTBEHHBIX ITPEMapaToB.

TabnetupoBanue, ApaxupoBaHue, KarncynupoBaHue. VcxonHoe celpb€ u marepuansl. [loaroroska
CBIpbsl, MaTepuaoB. TeXHOJIOTHYECKas IeNoYKa MPOU3BOJCTBA. [IpUroToBIEHNE TOTOBOM JIEKAPCTBEHHOMN
¢dopmbl. TexHonornueckas iernovka Npou3BoACcTBa. YnakoBka. O0opyaoBaHue.

Mas3su, kpemsbl, reiau, CyHIO3UTOpUH, JUHUMEHTHL. McxomHoe cwlppé m Marepuansl. [loaroroska
CBIpbsl, MaTepuaoB. TeXHOJIOTHYECKas LeNoYKa MPOU3BOJCTBA. [IpUroToBIEHNE TOTOBOW JIEKApPCTBEHHOM
¢dopmbl. TexHonornueckas ernovka Npou3BoACcTBa. YnakoBka. O0opyaoBaHue.

Aspo3zosii. PacTBopbl, amIlylibl, TJIa3HbIe U Ha3albHble Karuii. HacToiiku, cuponsl. IcxoaHoe ChipbEé
n Marepuansl. [IoaroroBka celpps, MarepuanoB. TexHoJIOrn4YecKas Hernoyka npou3BoacTea. [Ipurorosienue
TOTOBOW JIEKapCTBEHHOW (opmbl. PacTBOphI, ammysbl, I1a3Hble WM Ha3ajdbHBIC KaIUTH. | eXHOJIOTHMYecKas
1ernoyka npou3BoAcTBa. Po3nus u ymakoska. O6opyaoBaHue.

4. O0beM yueOHOM THCUMILINHBI.

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMIIJIMHBI 2 72 54
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexnnn 0,44 16 12
[TpaxTuueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B (popMe NPaKTUYECKOU MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi pabora 1,11 40 30
KonrtakTHas camocTositenpHas pabota 0,2 0,15
1,11
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 39,8 | 29,85
Buja nToroBoro KOHTpoJIs: 3aver

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«TexHoJiorusi u 000py10BaHUE MPOU3BOJACTB OMOJTOTHYECKH AKTHBHBIX BelIECTB»

1. Heap qucuunminHbl — GOPMUPOBAHUE Y CTYIEHTOB CUCTEMATU3UPOBAHHBIX 3HAHUI O TEXHOJIOTHH
1 000pYIOBAaHUIO TPOM3BOJCTB OWOJOTHYECKHM AKTHBHBIX BEIIECTB, IOBBIIMICHHE MPOGECCHOHATHHBIX
KOMIIETEHITUI B 00JIaCTH TEXHOJOTUHM TOHKOTO OPTaHUYECKOTO CHHTE3a.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4YaI0OIMIACH JOJI2KEeH:

Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

IIK-1.1; TIK-5.2; T1IK-6.1.

Buame:

— OTnuuuTenbHbIE 0COOCHHOCTH XMMHUYECKUX IMPOU3BOJCTB OHMOJIOTHYECKU-AaKTUBHBIX BEIIECTB C
TOYKM 3pEHUST DSKOHOMHKH, OKOJOTHH, OXpaHbl Tpylda, KOHBIOHKTYPBI pbIHKAa W TpeOOBaHMMA K
XapaKTEPHUCTHKE BBIITYCKAEMOTO MPOIYKTA;

— YCTpONUCTBO U MPUHITUIT PAOOTHI OCHOBHOTO TEXHOJIOTMYECKOTO 000PYAOBaHUs, TPUMEHSIEMOTO B
TEXHOJIOTUU OMOJIOTHYECKU-aKTHBHBIX BEIIECTB, KaK HA CTAJIUAX TOJITOTOBKHU CBHIPhS U OUYHUCTKA KOHEYHOTO
MPOAYKTA, TaK M HAa CTAJIMA XUMUYECKUX TPEBPAIICHU;

— Tumel 000pynOBaHMS TPOU3BOACTB OMOJOTUUECKU-aKTUBHBIX BEIIIECTB.

Ymemo:

— AHanu3upoBaTh AIbTEPHATHBHBIC CXEMBI TOJIYYCHHUS OHOJIOTHUYECKU-AKTUBHBIX BEIIECTB H
BBIOMPATh ONTUMAJIBHYIO CXEMY MPEBPAICHUI;

— [IpoekTHpoBaTh TEXHOJIOTUYECKUE MOYJIN ITPOU3BOJCTB OMOJOTUYECKU-aKTUBHBIX BEIIIECTB.

Bnaoemw:

— Metogamu mombopa W pacdyera OCHOBHOTO TEXHOJOTUYECKOE 000pYyIOBaHUE ISl MPOU3BOACTBA
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OMOJIOTUYECKHU-aKTUBHBIX BEIIECTB.

3. KpaTkoe coaepskaHue JMCHUILTHHBI

Pasoen 1. [lpunyunel co30anus mexuoiocuyeckux cxem u ux aHanus.

Beenenne. Co3maHus W OKCIDTyaTalldd IIPOW3BOJICTB, CBS3aHHBIX C TOJYYEHHEM OHMOJIOTHYECKH
aKTHBHBIX BEIIECTB M HMX IOJYNPOAYKTOB. [IpHHIMIIBI CO3MaHUSI TEXHOJIOTUYECKHX CXEM M WX aHaJH3.
Bomnpoce! npukiiagHoil 3KOHOMUKHY B TexHOJIornu bAB.

Pa3zoen 2. Texnonocuueckoe obopyoosanue u e2o pacuem 6 npoussoocmee bAB.

TexHonmorudeckoe oOOpyJOBaHWE H €ro pacder. PeaknoHHOE 0O0OpyHIOBaHHE W pPEaKTOPHBIE
cucteMbl B Tpou3BojcTBe BAB. PeakTopHble cHcTeMBI AJsl MpOBEACHUS TreTepo(dasHbIX IMPOIECCOB B
texHoJioruu bAB.

Pazoen 3. Obopyoosanue cmaouii evidenenus u ouumxu npooykmos bAB.

TexHONMOTHYECKHE TIPOIECChl W O0OpYAOBaHWE CTAJAWU pa3JeNieHHs] W OYHCTKHA TPOIYKTOB B
npou3BojictBe BAB. CTpyKTypa sHEpro-mMarepuaibHbIX 3aTpaT Ha CTAIUU pa3elICHHs] U OYUCTKH MPOIYKTa,
XapakTepHas Ui MPOW3BOJCTB TOHKOTO OPraHMYECKOTO CHHTE3a. Tpe0OBaHUS K KAadyecTBY TOBapHOM
NPOAYKIMH B TexHOJOrHH BAB, BKiIrouasi mpou3BOACTBA JIGKAPCTBEHHBIX CPEACTB, arpOXUMIIPENapaToB U
MOJTyITPOIYKTOB JUTst UX mosrydenus. [IpenapatuBabie Gopmbl BAB ¥ TEXHOJIOTHHU HX TTOTyYSHHS.

4. O0beM yueOHOM THCUUTITHHBI

O0beM IMCUMIINHBI
B .
U1 y4yeOHoi padoThl Axax, | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIIJIMHbI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,89 32 24
Jlexinm 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B (popme NPaKTUYECKOU MOATOTOBKH 0,44 16 12
CamocrosiTesbHasi pabora 1,11 40 30
KonrakTHas camocrositenbHas paboTa 0,2 0,15
1,11
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 39,8 | 29,85
Buja nToroBoro KOHTpoJIs: 3auer

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«TexHoJsiorus 3pupHbIX Mace»

1. Heab aucuumiauHbl — (GOPMUPOBAHUE Y OOYYarOIIMXCS CHUCTEMATHU3WPOBAHHBIX 3HAHUN 00
3QUPHBIX MaciaX, MX COCTaBe U (PU3UKO-XMMHUYECKUX CBOWCTBAX, METOJAX W3BJICUCHHUS,
TEXHOJIOTUSX  TOJy4YeHHUs, Crmocobax TPUMEHEHHUS B  KOCMETHYECKOH U  XHMHKO-
(hapmareBTHIeCKO# OTpaciH.

2. B pe3yiabTaTe M3yUeHUs] TUCUUILIMHBI 00yYAIOIIUIICS TOIKEH:

Obnadams CleyONMMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

IK-1.1, YK-5.2, TIK-6.1.

3names:

- COBPEMEHHBIC TCH/ICHIIMY W3BJICUCHHS U PUMEHEHHS d(PUPHBIX MacCe;

- KiaccuuKamio 3GUPHOMACITHIHOTO ChIPHS, KIACCH(PUKAIMIO «TYIIHCTHIX)» MPOTYyKTOB;

- OCHOBHBIC METOJBI M3BIICUCHUS d(PUPHBIX Maces, TEXHOJOTHUUECKHE OCOOCHHOCTH OpTraHM3allud

MIPOIIECCOB JIJIsi Pa3HBIX BUOB CHIPHS;
- OCHOBHBIE KJIACCHI OPTaHUYECKUX COCTWHEHUM, BXOJSIINX B COCTaB d(DUPHBIX Macel; OCHOBHBIE
METOIbI KOHTPOJISI 9(PUPHBIX MaCeIT;

Ymemo:

- BBIOpaTh HamOoJiee TEXHOJIOTHYECKH MPUMEHUMYIO CXEeMy TMOJIydeHHus 3(UpPHOTO Macia B

3aBUCHUMOCTH OT €r0 COCTaBa;

- 0o0oCHOBaTh NPHUMEHEHUE PA3IMYHBIX OS(OUPHBIX Macel B 3aBUCUMOCTH OT OCOOCHHOCTEH

MIPUMEHEHHS, BU/Ia TOTOBOTO MPOAYKTA, MOJIYYEHHOTO C UCIOJIh30BaHUEM d(DUPHBIX MACEIT;
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- TI0 XMMHYECKOW CTPYKTYpE COEIMHEHHM, BXOASIIMX B COCTAB A(PHUPHBIX Maced MPEeIoJIOKUTh,
Kakue MoOOYHbIE POYKTHI MOTYT 00pa30BaThCS B APUPHBIX MacCiIax MNpU XpaHEHUH;

Braoemy:

- METOJaMHU U3BJICUEHUS Y3PUPHBIX Macel (11a00paTOPHBIMHU);

- METOJIaMU KOHTPOJIsSl KauecTBa A(PUPHBIX Macel.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Benenune Mcropust mpousBoacTa 3¢upHbix Macen. OOuiue npeacraBieHus o0 3QUpHBIX Maciax.
Knaccudukanus s¢upHBIX Macesl MO TUIY MCXOJHOTO ChIPbs: IIBETOYHOIO, 3€PHOBOrO, IIBETOYHO-
TPaBSIHUCTOTO, KOPHEBOI'O CHIPbS, IUTPYCOBBIX.

CriocoObl u3BieueHus 3pUpHBIX Macesl XpaHEeHHe, IOATOTOBKA ChIPhSI.

OcHOBHbBIE METO/IbI ITEPEPa0OTKU F3(PUPHO-MACIUYHOTO ChIpbsi. Mexanuueckuil Meroa. CopOuusi.

Ileperonka (BoHasi, BOJHO-I1apOBasi, MapoBasi). DKCTPAKIMA: KOHKPETHI, aDCOJIIOTHBIE Maca.

XUMHUYECKOE CTPOCHUE OCHOBHBIX KOMIIOHEHTOB 3()MPHBIX Maces

Tepnensl u ux npousBoAHble. CHUPTHL, TPOCTbIE IPUPHI, CIOKHBIE 3(PUPHI ANbAETUAbI, JaKTOHBI,
MIPOU3BO/IHbIE UHJIOJIA.

Hatypanbnble (mpupoHbie) 3gpupHbie Maciaa

Cocras, nony4yeHue, IpUMEHEHUE pa3IMUHbIX A3UPHBIX Maces. Macia, BbAeIsieMble U3 Pa3IMuHOTO
chIpbsi: banb3aMbl 1 cMOJIBI

OO6mras xapakTepucTHKa: 0anb3ambl (IepyaHCKUH, TOTYyaHCKHIT), CMOJIBI (O€H30MHAs), KaMeIeCMOJIbI
(Muppa, 1aman)

OcHoOBBI cocTaBlieHUS Tap(PIOMEPHBIX KOMIO3UIIHI

Haznauenue u coctaB naproMepHbIX KOMIO3UIHIA.

KoHTposb kauecTBa 3upHBIX Maced U KOMIIO3ULIMN HAa UX OCHOBE

OpraHojienTHYECKHE METOAbl HUCHbITaHUS (BHJ, IBET, 3amax M BKyC). Du3nueckue MeTOJIbl:
OmpeJiefieHue IUIOTHOCTH, IIOKa3aTeiass MNpeIoMJIeHUs M T. . XUMHYECKME METOJbl: OIpe/ieieHne
KHUCJIOTHOTO U 3()MPHOTO YUCEIl, YHCIIa OMBUICHUS U T.JI.

4 O0beM yueOHOM TMCHUTIITHHBI

O0beM IMCUMIINHBI
B .
U1 y4eOHo#i padoThl Axax, | Actp.
3E
4. 4.

O01mas TpyA0eMKOCTh JUCUMIJIMHbBI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,89 32 24
Jlexnnn 0,44 16 12
[TpakTuueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B (popMe NPaKTUYECKOM MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 1,11 40 30
KonrtakTHas camocrositenbHas paboTa 0,2 0,15

1,11
CaMOCTOSTENbHOE N3YUYEHUE PA3/IEeTI0B AUCHUIIIIMHbI 39,8 | 29,85
Buja nToroBoro KOHTpoJIs: 3auer

AHHOTANUA pado4yeil MPOrpaMmMbl AUCHUIIMHbBI
«MeT010J10TUsI 1 METOAbI JOIMHI-KOHTPOJISD)

1.0eap qucuuminHbl: GopMUpOBaHUE y OOyUYalOIUXCSl CUCTEMAaTU3UPOBAHHBIX 3HAHUNA O JIOTIHHT-
KOHTPOJIE U €0 METOJI0JIOTUH.

3. B pe3yJibTare n3yYyeHHs AMCHMIIIMHBI 00YYAIOIIMICS J0JIKEH:

Obnadams CIeyONUMA KOMIIETESHITUSIMA U WHIUKATOPAMU UX JTIOCTHIKCHUS:

[IK-1.1, YK-5.2, [IK-6.1.

3nams:

- IPaBOBbIE€ OCHOBBI OpraHMU3alMM CHUCTEMBbl JOMMHI-KOHTPOJS COIVIACHO MEKIyHapOIHbIM
cranapraM — koaekcy BAJIA;
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- OCHOBHbIE (DM3HUKO-XMMHUYECKHE U (PU3HOJIOTMUECKUE XapaKTEPUCTUKH CYOCTaHIUH U METOJOB,
BKJIIOUEHHBIX B 3amnpeinieHHblil cnucok BAJIA;

- METOJ0JIOTHIO YCTAaHOBJIEHUS (DaKTa MPUMEHEHHS 3alpelIeHHbIX CYOCTaHIMI U METOJOB, a TaKXKe
OTpe/iesIeHus 3allpellleHHbIX CyOCTaHIIMi B 0M000pasuax (Moye U KpoBH);

- OCHOBHbIE TPHUHIMIMbBI [AaCHOPTU3ALMU CIOPTCMEHOB KAaK CHUCTEMHOW dJ(PQPeKTHUBHOW H
JOJITOCPOYHON IPOrpaMMbl AHTUIOTIMHIOBOI'O MOHUTOPUHTA.

Ymemo:

- BBIOMpATh palMoHaIbHble U A3PPEKTUBHBIE CLIOCOOBI YCTAHOBIJIEHUS (PaKTa MPUMEHEHUS PA3INIHbBIX
cyOCTaHIIMI U METOJI0B, BKIIOUEHHBIX B criicok BAJIA, ux oOHapyXeHUs U UJIeHTUDUKALIUN;

- QHAJIM3UPOBATh IIOJy4aeMble C HCIOJb30BaHUEM (UBUKO-XUMUYECKUX METOJO0B pe3yJbTaThl,
OCHOBBIBAsICh Ha (PU3UKO-XUMUYECKUX U (PU3UOJIOTMUECKUX XapaKTepUCTUKaX 3alpelIeHHbIX CyOCTaHUUN U
METO/IOB, a TaKXe 3aKOHOMEPHOCTSIX OMOXMMHUYECKHX IPOLIECCOB, OCYILECTBISIOUIUXCS B OpraHU3Me
YeJI0BEKa U BO3EUCTBHS, KOTOPOE OKA3bIBAIOT HA HUX 3alPELEHHbIe CYOCTAaHIIMM U METOJbI, U J1aBaTh UM
MPaBUJIbHYIO C TOYKU 3pEHUS] aHTUJOIIMHIOBOIO KOHTPOJISI HHTEPIIPETALIHIO;

Braoemy:

-HaBbIKAMH TMPAKTUYECKOM pabOThl Ha AaHAIUTUYECKOM OOOPYJOBaHUM IO YCTAaHOBIICHUIO (akTa
MIPUMEHEHMSI 3alpelleHHbIX CYOCTaHLIUH U METOJIOB, a TAKXKE OINpEAETICHUs 3alpelieHHbIX CyOCTaHIMH B
O6roo0Opasiax (Mo4ye U KpOBH).

3. Kparkoe cogep:xanue JUCUMIIIIMHBI:

Cucrema A0nuHT-KOHTpoIst B PO cormacHo MexayHapoJAHOMY CTaHAApTy Uil TecTupoBaHus. Poib
AQHTUJOTIMHTOBBIX OpraHu3anuii B 00prOe 3a cnopt Oe3 pomumura: mpaBoBble acmnekTel. MOK; BAJIA;
PYCAA: uemu, 3amaun. OcobeHHOCTH OTOOpa OOpa3loB W TPOBEACHHS HWCCICAOBAaHUN B JIOMHHT-
koHTpose. Ilpo6sr A u B. Crapmapt 0e30macHOCTH XpaHEHHs U TpaHCIOPTUPOBKU Npod. Cranmapt
paccienoBaHusl B Ciydae HEOMarompusITHBIX pe3ylbTaToB corjacHo kKoaekcy BAJIA. Hapymenus
AHTUJIONMHIOBBIX MpaBuil. CHcTeMa aHTUAONMHIOBOIO aJMUHUCTpUpOBaHMs U MeHemkMmeHTa — AJTAMC
(Anti-Doping Administration & Management System). TpeGoBanuss BAJIA k aHaIUTHUYECKUM
1abopaTopHsiM M KauecTBY MPOBOJUMBIX UMH HccienoBaHui. TecTupoBaHue U MpoBepKa Ha TEXHUYECKYIO
KOMIIETEHTHOCTh M HE3aBUCUMOCTb. TpeboBaHMsSI MEXAYHApOIHBIX OpPraHM3alUi MO CTaHAAPTH3ALUU U
kauecTBy nposenaeHus uccinenoanuii (ISO, OECD, EU), tpe6oBanus [[OCT P U30/M3K 17025.

Knaccudukanusi, crpoeHue, MexaHu3M JeHCTBHUS, (apMaKoJIOrHyeckass aKTHUBHOCTb, MOOOYHbBIE
3¢ deKTh 1 METab0JIU3M 3allpellleHHbIX, coriacHo kojaekcy BAJIA, cyObcranuumii (aHaOOIMUECKUX CPECTB;
MENTUAHBIX 3PUTPONOITHH-MUMETUKOB (EMPs); cTtabunuzaropoB ¢akropa, HHAyLHPYEMOTO T'MIOKCHEH -
HIF-1A; TUIOTIMKEMUYECKUX IpPEenapaToB — aroHUCTOB O-pELENTOpPOB aKTHUBALMU Mpoudepanuu
nepokcucoM (PPAR- 3). Meroapl [ONUHT-KOHTPOJIE W QITOPUTMbI  MPOBEJIEHUS UCCIIECIOBaHUS
OMOXKUAKOCTEH COIVIACHO MEXIYHapOIHOMY CTaHAapTy Ui jaboparopuil. [lpuHIunsl macnoprusanuu
CIOPTCMEHOB coryiacHo kojekcy BAJIA, cnocoObl W myTtu pa3pabOTKU M BHEIPEHUS OMOJIOTHUYECKOTO
nacriopta cnoptcmena (BIIC) B P®. Jlokymentaumst msi cocraBieHusi BIIC. TpeOGoBanus st
reMatosjorudeckoro monayns. TpebGoBanust ans crepouaHoro Moaynd. OmpeneneHue COOTHOLIEHUI
MapKepoOB 3HJIOTEHHBIX CTEPOUAOB B oOpaszmax Mouu. buonormueckuil nmpoduiib croprcMeHa U CHCTEMa
AJTIAMC.

4. O0beM yueOHOM THCHMIITHHBI

But yueHoii padoThI O0beM IMCUMIINHBI
3E AKkan. 4. AcTp.4.
O01mas TpyA10eMKOCTb JUCHMIIJIMHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexnnn 0,44 16 12
[TpaxTuueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B (popMe MPaKTUYECKOU MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 1,11 40 30
KonrakTHas camocrositenbHas paboTa 0,2 0,15
1,11
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTIOB AUCHUIIIIMHbI 39,8 29,85
Buja nToroBoro KOHTpoJIs: 3auer
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5.4 IlpakTuka

AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
«Y4eOHasi NPAKTHUKA: 03HAKOMUTEJIbHAS MPAKTUKA»

1. Heap AUCHUIUIMHBI COCTOUT B MOJYYEHHUM CTyJIEHTaMHU OOIIMX IpPEJICTaBICHUH 00 OCHOBHBIX
TUMax OMOJIOTUYECKU aKTUBHBIX BELIECTB, 3HAKOMCTBE C pabOTOM MpEeANpUATUN U UHCTUTYTOB, 3aHSITHIX
IIOMCKOM, pa3paboOTKONl METOJ0B CHHTE3a, aHainu3oM bBAB, a Takke NOJy4eHUIO MEPBUUYHBIX
po(ecCHOHATIbHBIX YMEHMM M HaBBIKOB ITYTEM CaMOCTOSITEIbHOTO TBOPYECKOTO BBINOJIHEHUS 3ajad,
MTOCTABJIEHHBIX IPOIPaMMOI MPAKTUKH.

2. B pe3syabTaTe H3yyeHUs] JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obaaoams clieayOIUMU KOMIETEHIMSIMA U MHIUKATOPAMU UX JOCTH)KECHHUS:

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-
2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-3.1; OIIK-
3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-4.1; OIIK-4.2; OIIK-
4.3; OIIK-4.4; OIIK-4.5; OIIK-4.6; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-
5.4; OIIK-5.5; OIIK-5.6; OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11; OIIK-3.10; OIIK-3.11; OIIK-3.12;
OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18; OIIK-4.10; OIIK-4.11; OIIK-4.12;
OIIK-4.13; OIIK-4.14; OIIK-4.15; OIIK-4.16; OIIK-6.1; OIIK-6.2; OIIK-6.3

3nams:

— MOPSIOK IUIAHUPOBAHUSA, OPTaHM3allUM M IPOBEIEHUS HAY4YHO-UCCIEIOBATEIbCKUX PAOOT C
HCIO0JIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUN B 00JaCTU CUHTETUYECKUX OMOJIOrMYEeCKH aKTUBHBIX BEILIECTB,
XUMHKO-(PapMaleBTUYECKUX U OMOMEIUIIMHCKUX IIPENapaToB UM KOCMETUYECKUX CPEJICTB.

Ymemns:

— OCYILLECTBJISATh IOUCK, 00pabOTKY M aHalu3 HAay4YHO-TEXHMYECKOM HHpopManuu 1o npoduiro
cBO€il 00pazoBaTeIbHON IPOrpaMMBbl, B TOM YHUCII€ C IPUMEHEHHUEM COBPEMEHHBIX Internet-TexHonoruit;

— HCIOJIB30BaTh COBPEMEHHBIE NMPUOOPHI U METONUMKHU MO NpouiI0 HporpaMmbl OakajgaBpHara,
OpraHU30BBIBATH [TPOBEICHUE KCIIEPUMEHTOB U UCIBITAHUN, IPOBOJAUTH UX 00pabOTKY U aHAJIU3UPOBATH UX
pe3yJIbTaThI.

Braoemy:

— CIOCOOHOCThIO U TOTOBHOCTBIO K MCCJIEI0BATENBbCKOM JESATENbHOCTH N0 HpOodUII0 HU3ydaemoin
IIporpaMMbl OakaiaBpuara;

— METOJI0JIOTUYECKUMU MOIX0AAMH K OpraHU3allii HayYHO-UCCIIE0BATENbCKOM AEeATEIbHOCTH;

— CIIOCOOHOCTHIO HAa NMPAKTUKE HUCIOJb30BaTh IMOJYYEHHbIE YMEHHS M HABBIKU JJISl OpraHU3aluu
Hay4YHO-HCCJIEI0BATEIbCKUX PabOT.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Pazoen 1. Oznaxomnenue c ucmopueti opeanuzayuu, 6 KOMOpou NPo8OOUMCs NPAKMUKA.

JUis MpOU3BOJCTBEHHBIX NPEANPUSTUN: O3HAKOMIIEHHE C MPOM3BOACTBOM, OCHOBHBIMHU BHJIAMHU
BBIITYCKAEMOW MPOJYKIMH, CTPYKTYpOH U HANpaBJICHUSMU JesATeNbHOCTH. [lnsi oOpa3oBarenbHBIX
OpraHu3alyil: 03HaKOMJICHHE C UCTOpUEH, CTPYKTYpOH M MECTOM B COBPEMEHHOW cucTeme oOpa3oBaHUS.
Jljis Hay4HO-UCCIIEOBATENIbCKUX OpraHu3aliii: 03HAKOMJICHHE C HCTOpHUEH, CTPYKTYpOll M MOCIEAHUMHU
HauboJjee IPKUMHU HayYHbIMH TOCTUKEHUSMU COTPYAHUKOB OpraHu3aIiu.

Pazoen 2. Ilocewenue u npoxodicoenue npakmuku Ha 0aze RNPOPUILHBIX UHCMUMYMOS U
npeonpusmutl.

[locemienne HMHCTUTYTOB U MPEANPUATUH, 3aHATHIX CHUHTE30M, AHAJIM30M U IPOU3BOJCTBOM
OMOJIOTMYECKH AaKTUBHBIX BEIIECTB, XUMHUKO-(apMalleBTUUECKUX M OMOMEIMIUHCKUX IpPEnapaTroB WIH
KOCMETHYeCKMX cpeAcTB. (O3HAKOMJIEHHE C OCHOBHBIMM CHHTETHMUECKHMHU CTaIusIMH, CIOcO0aMu
MIPOM3BOJICTBA, AaHaJM3a M KOHTPOJSI KayecTBa OHOJIOTUYECKHM AaKTHUBHBIX BELIECTB, XHUMHKO-
(dapMaleBTUUECKUX U OMOMEIMIIMHCKUX MpernaparoB WIM KOCMETHYECKUX cpenacTB. lIpuobperenue mon
KOHTPOJIEM PYKOBOJAUTENECH MPAKTUKU MEPBUYHBIX YMEHUIN U HaBBIKOB HAyYHO-HUCCIIEI0BATEIbCKOM pabOThI
B oOnactu pa3paOOTKM WM TPOU3BOJACTBA OHOJOTMYECKH AaKTUBHBIX BELIECTB B COOTBETCTBUMU C
WHIUBUIYAIbHBIM 33JaHUEM.
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Paszoen 3. O3naxkomnenue c nepcnekmueubiMu HayyHbIMU pa3padomKkamu.

O3HakOMJIEHHE C NEPCIEKTUBHBIMU HAayYHBIMU pa3pabOTKaMH B 00JACTH CO3/1aHUS U MPUMEHEHHS
BAB. CamocrositenbHas mpopaboTka MaTepuraia 1o TeMaTuke HHIUBUYaIbHOTO 3a/1aHuUs.

Pazoen 4. [loocomosky omuema 0 npoxoxcoenuu y4eoHou npakmuxu.

Ananu3 TpebOBaHUMN, PEAbABIAEMbIX K HAIMCAHUIO U MPEJICTaBICHUIO OTYETa, MOATOTOBKA OTYETa
o mpaktuke. KoHKpeTHOE cojaepxkaHue Y4eOHOW MPaKTUKH OMNPEACNACTCS C YYETOM BO3MOXKHOCTEH M
UHTEPECOB Kadeapbl, OpraHnu3yIolIel NpakTUKy, U IPUHUMAIOIIEH OpraHu3aluy.

4. O0beM yueOHOMH THCHMILIHHBI

O0beM TUCUMIIIMHBI
Buja yueOHo# padoThl Axax | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3 108 81
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHSA: - - -
CamocrosiTesibHasi paboTa 3 108 81
KonrtakTHas camocTosiTenbHas paboTa 3 0.4 0,3
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 107,6 | 80,7
Buj uTOroBOro KOHTPOJIs: 3auer ¢ oneHKOii

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«IIpou3BOACTBEHHAS MPAKTUKA: TEXHOJOTHYECKAsl (MPOEKTHO-TEXHOJIOIHYeCKas) MPAKTUKA»

1. Heab JMCHUIIMHBI — TOJy4YeHHE MPO(EeCcCHOHANBHBIX YMEHUN U OIbITa MpodecCuoHATbHOM
JEATENBHOCTH IIyTEM CAMOCTOSATEIBHOTO TBOPYECKOIO BBIMOJHEHHUS 3a/]ad, MOCTABJIEHHBIX IPOrpamMMoin
MIPaKTUKH, IMPAKTUYECKOE M3YYEHHME TEXHOJIOTMH IMPOU3BOJACTBA OHOJIOTMYECKU AKTHBHBIX BEIIECTB U
rOTOBBIX IIPOJYKTOB Ha UX OCHOBE.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILIMHBI 00y4AIOLIUIICA JOJIKEH:

Obnadams CleyONUMA KOMIIETESHITUSAMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

VYK-3.1; YK-3.3; VK-8.3; YK-8.4; I1K-1; I1K-3; [1K-1.1; T1K-1.2; I1K-1.3; TIK-3.1; I1K-3.2; [1K-3.3;
[1K-4.2; I1K-5.5; T1K-6.1.

3uamo:

— TexHonoruyeckue mpoLecchl U OCHOBHOE TEXHOJIOTMYECKOe O0OpyIOBaHUE, HCIOJIb3YyEMOE B
npoun3BocTBE bAB M roToBBIX IPOAYKTOB Ha UX OCHOBE;

— OcCHOBHbIE NPUHIUINBIL, METOABI U (OPMBI KOHTPOJSI TEXHOJIOIMUYECKOTO IMpollecca M KauyecTBa
MIPOAYKLHH IIpU MPOou3BOACTBE BAB M roTOBBIX IPOAYKTOB Ha UX OCHOBE;

— OCHOBHBIE HOPMAaTUBHBIE JIOKYMEHTbI IO CTaHAAPTH3alUU U CepTU(UKALMMU TPOTYKIUU
MPEANPUATHI IO TPOU3BOACTBY BAB 1 roTOBBIX IIPOYKTOB HA X OCHOBE;

— IIpaBuna TexHUKH OE€30MACHOCTH U IPOU3BOJICTBEHHOW CAHUTAPHH; OPraHU3ALMOHHYIO CTPYKTYPY
MPEANPUITHH 11O TPOU3BOJACTBY BAB 1M rOTOBBIX IIPOIYKTOB HA X OCHOBE.

Ymemy:

— Mcnonp30BaTh TEXHUYECKUE CPENCTBA Il U3MEPEHUS OCHOBHBIX MapPaMETPOB TEXHOJOTHYECKOTO
mpolecca, CBOMCTB ChIpbs U NPOAYKUUHU npeanpustuii BAB 1 roToBbIX IPOJYKTOB Ha UX OCHOBE;

— AHaJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIUIO IPEANPUATHA IO Mpou3BOACTBE bAB m roToBbIxX
IIPOAYKTOB HAa UX OCHOBE;

Braoemy:

— CnocoOHOCTbIO M TOTOBHOCTBIO OCYIIECTBISATH TEXHOJOIMUECKUH IPOLIECC B COOTBETCTBUU C
perIaMeHTOM.

3. Kpartkoe cogep:xaHue JUCHMILTHHbI

Pazoen 1. Opeanusayuonnvie meponpusmusi.

OpranuzannonHoe coOpanue. [loaroroBka nokymeHTanuu s OQOpMIEHHS JOCTyla Ha
TEPPUTOPUU PEKUMHBIX IPEITPUSITHH.

Pa3zoen 2. O3naxomnenue ¢ mexnonocueu npouzeoocmea bAB u comosvix npooykmos Ha ux ocHoae.
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O3HaKkoMJIEHHE C TEXHOJIOTHEHW MPOM3BOJICTBA OMOJOTHYECKH aKTUBHBIX BEIIECTB, UX MPEKYPCOPOB
WM TOTOBBIX TPOAYKTOB HA HX OCHOBE OCYIIECTBIISETCS B BHUIE DJKCKYPCHMM Ha MPEANPUATHS
cooTBeTCTByIOIEero mnpoduisa. [lpu mocenieHun NpeanpuUsITHS U O3HAKOMJICHHS C €Tr0 JIESTEIbHOCTHIO
00yJaronIuiics JOJDKEH coOpaTh MaTeprai, HeOOX0IUMBIH I TOATOTOBKH OTYETAa MO MPAKTUKE.

Paszoen 3. I[lpakxmuueckoe oceoenue mexHoI02UUECKUX HPOYECCO8 U Memooo8 UX KOHMpPOAi HA
KOHKPemHOM npeonpusamuu no npoussoocmesy bAB, ux npekypcopoé unu 20mogvix npooyKmoe Ha ux 0CHO8e.

COop marepmasia JyUisi BBITIOJHEHUS WHIMBUAYAJIBHOTO 3aJaHUS HA TPEINPHUSATHUSIX TPOBOIUTCS
CTyJICHTaMH TIOJI PYKOBOJICTBOM PYKOBOJHUTENS OT MPEANPHUATHS M KOHCYIBTHUPOBAHUM PYKOBOIUTEIISIMH
MPAKTUKU OT YHUBEPCUTETA.

Paszoen 4. 3axnrouumenvuvie meponpusmus. Iloocomoska u coaua omuema no npakmuxe.

[TpoxoxaeHue 3aKIIOYUTEIFHOTO HHCTPYKTAXKa U KOHCYJAbTAllUU B Y4YEOHO-METOIMYECKUX IIEHTaX
NPEANPUITHI WIM JTUYHO C PYKOBOJMUTEISIMU MPAKTUKH OT npeanpusitus. [Ipuem 3adera mo mpakTUKE C
Y4aCTHEM COTPYIHHUKOB MPEANPUATHS W/ WK MperogaBaTeicii kadeapsl.

4. O0beM yueOHOH THCUHMILINHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axan. | Acip.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3 108 81
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHSA: - - -
CamocrosiTesibHasi paboTa 3 108 81
KonrtakTHas camocrositenbHas paboTa 3 0.4 0,3
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/I€I0B AUCHUIIIMHbI 107,6 | 80,7
Bu uTOroBOro KOHTpOJIs: 3auer ¢ oneHKOii

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpon3BoJacTBeHHAS MPAKTUKA: HAYYHO-HCCJIeI0BaTeIbcKast padoTay

1. Heap aucuumanHbl — GOPMUPOBAHUE YHUBEPCAIBHBIX U NMPO(GECCHOHATbHBIX KOMIIETEHIIMH U
puoOpeTeHNe HABBIKOB B 00JIACTH XUMHUU U TEXHOJOTHU OMOJIOTHUYECKH aKTUBHBIX BEIIECTB MOCPEICTBOM
TJITAHUPOBAHUS U OCYIIECTBIICHUS SKCIIEPUMEHTAILHON e TEIHHOCTH.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4aI0OIMIACH JOJI2KEeH:

Obnadams CIEYIONUMA KOMIIETEHIIUSIMA U MHIUKATOPaAMU X TOCTHKCHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; YK-1.5; YK-3.3; YK-4.4; YK-4.5; YK-8.3; YK-8.4; IIK-1.1; IIK-
1.2; I[IK-2.3; TIK-2.1; IIK-2.2; TIK-1.3; TIK-3.1; IIK-3.2; IIK-3.3; IIK-4.1; I1K-4.2; T1IK-4.3; IIK-5.3; IIK-5.4;
[IK-5.5; TIK-6.1; I1K-6.2.

Buame:

— TIOPSIIOK OpraHW3alfH, TJIAHUPOBAHUS W TPOBEACHUS HAYYHO-UCCIEAOBATEIBCKUX paboOT C
WCIIOJIb30BAHUEM TIOCIICTHUX HAyYHO-TEXHUYECKUX JOCTIDKCHHH B OOJACTH XHUMHU W TEXHOJIOTHH
OMOJIOrMYECKN aKTHUBHBIX BEIIECTB;

— TEOPETUYECKHE OCHOBBI CHHTE3a OPraHUYECKUX COCIMHEHUN C MOTEHIMAJIbHOW WJIM M3BECTHOM
OMOJIOTMYECKOW aKTUBHOCTBIO U MOJTYYEHUS TOTOBBIX MPOYKTOB Ha UX OCHOBE;

— CBOWMCTBA XMMHYECKHX 3JIEMEHTOB, COCIMHCHHM W MaTEpHUAJIOB HA WX OCHOBE JUISl PEIICHUS
HAay4YHO-UCCIIEIOBATENBCKUX 3aa4.

Ymemo:

— OCYIIECTBJIATh MOMCK, 00pabOTKy M aHaldu3 HayYHO-TEXHUYECKON HHpOpMAIUU M0 MHpouUIIo
BBITIOJTHSIEMOM pabOTHI, B TOM YHCIIC C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— MPUMEHSTh TEOPETHUYECKHE 3HAHHSA O CIOCO0axX MOJyYCHHS OMOJIOTMYECKH aKTHUBHBIX BEIIECTB U
MPOJIYKTOB HAa UX OCHOBE ISl PEIICHMSI MPAKTHYECKUX 3a/1a4 HAYIHO-UCCIIET0BATEIIbCKOM paboThI;

— paboTaTh Ha COBPEMEHHBIX MPUOOpax, OPraHU30BBIBATH IIPOBEACHHE OSKCIEPHUMEHTOB U
WCIIBITAHUN, TPOBOJIUTH UX 00pabOTKY M aHATM3UPOBATH PE3YJbTATHI;

— MPUMEHSTh TEOPETUUECKHUE 3HAHUS, TOTYICHHBIC TTPU U3YYCHUH €CTECTBEHHOHAYUHBIX JUCIUILUIHH
JUTSI aHAJTA3a YKCIIEPUMEHTAIbHBIX JaHHBIX.
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Braoemy:

— MPaKTUYECKUMU HaBbIKaMU pabOThl, HEOOXOAMMBIMU [UIsl IPOBEACHUS UCCIIEIOBaHUI B o0nactu
XUMHH U TEXHOJIOTUH OMOJIOTUYECKH aKTUBHBIX BEIIECTB;

— TEOPEeTHYECKHMMH 3HAaHUSAMU U TPAKTUYECKUMHU HABbIKAMU MPOBEACHUS (DHU3MKO-XUMHUYECKUX
METO/I0B aHaJIn3a OMOJIOTUYECKN aKTUBHBIX BEIIECTB U TOTOBBIX IPOJTYKTOB HA UX OCHOBE;

— CIIOCOOHOCTBIO pellaTh MOCTAaBJICHHbIE 3a/layM, WCIOJIb3YSl YMEHHUS U HaBBIKM B OpraHu3alluu
Hay4YHO-HCCJIEI0BATENbCKUX U TEXHOJIOTUYECKUX PadoT.

3. Kpartkoe cogep:xaHue JUCUMILIHHBI

Pasoen 1. Buinonnenue u npedcmasnenue pesyibmamos HayUHbIX UCCIE008AHUII.

Cocrasienue nmporpaMmsl uccieaoBanus. CTpyKTypa U coiepKaHUEe OCHOBHBIX pa3J/ielioB OTYETA O
Hay4HO-HCCIEA0BaTENbCKOM padore. dopmynupoBaHue I1eled W 3ahad HMCCIEIOBAaHUS; COCTaBICHHUE
aHAJIMTUYECKOTO0 0030pa MO TeMe HCClieZoBaHUs; BHIOOP 3((EKTUBHBIX METOJOB U METOAMK JTOCTUKECHHS
JKEJIaeMbIX pe3yJbTaToB HccienoBaHud. [IpoBeneHre COOTBETCTBYIOIIMX SKCIIEPUMEHTOB JUISl MOIY4EHUS
MPaKTUYECKUX PE3yJIbTaTOB; aHaIu3, HHTEpHpeTanuss u o0oOuieHHe pe3y/lbTaTOB HCCIEIOBaHMUS;
(dbopMyIMpoBKa BBIBOJIOB; HamucaHue otyeTa. [loAroroBka Hay4HOTO JAOKJIAAa U MIPE3ECHTALIUH.

4. O0beM yueOHOM THCHMILIHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 7 252 189
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,67 96 72
Jlaboparopubie paboThI 2,67 96 72
B TOM 4ucJe B (popMe NPaKTUYECKOM MOATOTOBKH 2,67 96 72
CamocrosiTesibHasi paboTa 4,33 156 117
KonrtakTHas camocrositenbHas paboTa 0.4 0,3
4,33
CaMOCTOSTENbHOE N3YUYEHUE PA3/I€TI0B AUCHUIIIMHbI 155,6 | 117,7
Buja nToroBoro KOHTpoJIs: 3aueM ¢ oneHKOi

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpou3BOACTBEHHAA MPAKTUKA: NPeIIUIIIIOMHAS IPAKTHKA

1. Hejb TUCHUNJIMHBI — BHIITOJHEHNE BBITYCKHOM KBATM(PUKAITMOHHOHN paOOTHI.

2. B pe3yabTaTe H3y4eHUs JMCUUILIUHBI 00y4aIOIMIACH JOJI2KEeH:

Obnadams CIEIYIONUMA KOMIIETECHIIUSIMA U HHIUKATOPaMHU UX TOCTH)KCHUSI:

VYK-1.2; YK-1.3; YK-1.4; YK-1.5; VK-2.4; VK-2.5; VK-2.6; YK-2.7; YK-2.8; YK-4.4; YK-4.5; YK-
4.9; VK-8.3; YK-8.4; YK-8.5; TIK1.1; T1K-1.2; T1K-2.3; T1K-2.1; [1K-2.2; [1K-1.3; I1K-3.1; T1K-3.2; T1K-3.3;
[1K-4.1; T1IK-4.2; TIK-4.3; [1K-5.3; T1K-5.4; TIK-5.5; T1K6.1; T1K-6.2.

3namo:

— OCHOBBI OpraHU3alMA U METOJOJIOTUIO HAYYHBIX MCCIICIOBAHHUI B 00JIaCTH XUMHUU U TEXHOJOTUU
CUHTETUYECKUX OMOJIOTHYECKN aKTUBHBIX BEIIECTB U TOTOBBIX MPOJIYKTOB HA UX OCHOBE;

— CoBpeMeHHBIC HAayYHBIC KOHIEMIIUMA B OOJACTH XUMHUHU M TEXHOJOTUU OMOJIOTUYECKH aKTHUBHBIX
BEIIIECTB ¥ TOTOBBIX MPOYKTOB HA UX OCHOBE;

— Teopernueckre OCHOBBI CMHTE3a OPraHMYECKHUX COCIUHEHUHN C MOTECHIHAJIbHON WM U3BECTHOU
OMOJIOTHYECKOW aKTUBHOCTBIO U MOJTYYEHUS TOTOBBIX MPOYKTOB HA UX OCHOBE;

— OCHOBHBIC TpeOOBaHUSA K MPEACTABICHUIO PE3yJIbTAaTOB IMPOBEACHHOTO HCCIEAOBAHUS B BHJE
Hay4HOTO OTYETa, CTaThH WJIA JOKJIA/IA.

Ymemy:

— Pabotath ¢ HaydyHBIMH TEKCTaMH, IIOJb30BATHCS HAYYHO-CIIPABOYHBIMH HCTOYHHKAMHU
nH(pOpMaLIUY, OCYLIECTBIATh MOUCK, OOpabOTKYy M aHalu3 HAyYHO-TEXHHYECKOW MH(OpMalUU MO Teme
BBITIOJTHSIEMOM pabOTHI, B TOM YHCIIC C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— CaMOCTOSTEILHO BBISIBIISITH NMEPCIIEKTHBHBIC HANPABIICHUSI HAYYHBIX UCCIEI0BAHNNA, 000CHOBHIBATH
aKTYaJIbHOCTh, TEOPETUUYECKYIO U MPAKTHYECKYIO 3HAYUMOCTH MPOOJIEMBI, TPOBOIUTEH IKCIIEPUMEHTATIBLHBIE
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WCCIICIOBAHUS, AaHAJTM3UPOBATh U MHTEPIIPETHPOBATH MTOJTYUCHHBIC PE3YIbTATHI,

— paboTaTh Ha COBPEMCHHBIX IPHOOpPAX, OPraHU30BBIBATH IPOBEICHUEC OSKCIICPUMEHTOB U
UCHBITAHUN MPHU YCIOBUU COOJIOJEHUS Bcex TpeOoBaHUM Oe30macHOM paboThl, MPOBOAUTH 00pabOTKY U
aHaJIN3 TOJTYYCHHBIX PE3yJIbTaTOB.

Braoemy:

— METOJIOJIOTHEN MPOBEACHUS HAYYHBIX HCCICIOBAHWMN; HAaBBIKAMH CAMOCTOSITEIBHONM HAy4YHOU H
HCCIIEI0BATEIbCKOM paboThI;

— CIIOCOOHOCTBIO peliaTh IMOCTABJICHHBIC 3a/1a4M, WCIIOJIB3YsS YMEHHUS W HaBBIKM B OpraHU3aldU
HAyYHO-HCCIIEIOBATEILCKUX U TEXHOJIOTHIECKHUX PaboT.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pa3zoen 1. Beeoenue: yenu u 3a0auu npedoOuniomHo npaKmuKu.

OnpeneneHre M COIJIaCOBaHME C PYKOBOJUTENEM OCHOBHBIX L€Jell M 3adad MperJuIIOMHOM
npakTuku. CocTaBieHHE M COTJIacOBaHUE IJIaHA BBIMOJIHEHUS Hay4YHO-HCCIEA0BATEIbCKON MIIM pacdyeTHO-
MIPOEKTHOM paboThl B paMKax MpeIJuIuIOMHOM npakThku. CoriacoBaHuWE KOHTPOJBHBIX TOYEK, BHJA U
o0beMa MpeICTaBIsIEMOr0 K KaKIO0M KOHTPOJbHOM TOouke Marepuana. OpraHuzallMOHHO-METOIUYECKUE
Meponpustus. MHcTpykraxk Ha pabodem MecTe, IO 3JIEKTPOOE30MAaCHOCTH M MPOTHUBOINOXKAPHOM
0€30MacHOCTH, 10 TEXHUKE 0e3011acCHOCTU padOThI C BElIeCTBaMU pa3Hoil crenenu onacHocTu. CocTraBieHue
YaCTHOM MHCTPYKLUHU 1O TE€XHHUKE OE30MaCHOCTH B COOTBETCTBUU C OCOOEHHOCTSIMU OOBEKTOB M METOJIOB
UCCIIEIOBAHUS 110 YTBEPKACHHON TeMaTUKe pabOThI.

Pa3zoen 2. Bvinonnenue 6blnyckHoU K8ATUDUKAYUOHHOU PAOOMbI.

TemaTuka NpeJIUINIOMHON NPAaKTUKH CTYAEHTOB OakajaBpuaTra OIpeNeNseTcs TeMaTHUKOM HuxX
BBIITYCKHOMN KBaJIM(UKALIMOHHOM pabOThl U IPOBOJIUTCS B HAYYHO-UCCIIEJOBATENLCKOM (opMaTe.

HayuHno-uccnenoBarenbckas pabota B paMKax MNPEIJUIUIOMHON MPakTHUKW MPOXOAUT B HAYYHBIX
naboparopusix, TE€XHOJIOTMUECKUX  TMOJpa3/eieHUsIX, MH(OPMALIMOHHBIX  LIEHTpaX  Hay4dHO-
HCCIIEIOBATENIbCKOW OpraHu3anud win B Jaboparopusx Bbinmyckaromed kadenper PXTY um. 1. W.
MenneneeBa. CTyneHTBl 3HAKOMSTCS C TEKylied paboTol mabopaTopuu, OCBAaWBAIOT METOJbI CHHTE3a
MaTepHUaIoB, MPOBOIAT OTIENbHbIE (PU3UKO-XUMHUYECKHE U TEXHOJOTMYECKHE HCIBITaHUSA, MPUOOPETaoT
HaBbIKM MOMCKAa HAY4YHO-TEXHUYECKOW MHpopMannu u paboTel ¢ 0a3aMu JaHHBIX, YYaCTBYIOT B 00paboTKe
PE3yJbTaTOB UCCIEA0OBaHMS U OJATOTOBKU UX K IMyOJIMKALIUH.

Bo Bpems mpoxoxaeHus TpeJAUINIOMHON MPAaKTUKHU CTYIAEHTbl COOMpPAIOT MaTepuaibl MO TeMaTUKe
BBIITYCKHON KBaJIM(UKAIUOHHON pabOThl, aHAIM3UPYIOT MX, HAMEYAIOT OCHOBHBIE HAIIPABJICHUS U 3a/laud
paboThl, BEIPaOATHIBAIOT METOA0JIOTHIO PELICHHS 3TUX 3a/1a4.

KoHnkpeTHOe conepkaHue NpeAJUIIIOMHON MPAKTUKU OINpEeAeseTcs] WHIUBUIAYAIbHBIM 3aJaHHEM
CTYZIEHTa C YYETOM MHTEPECOB M BOBMOKHOCTE OpraHu3aluii, rJ1€ OHA BBINOJIHSIETCS.

WnuBuayanbHOe 3a1aHue pa3padaThiBaeTCsl IO NPOGUIII0 CHEIHATIBHOCTH B CTPOIOM COOTBETCTBUU
C YTBEPKJIEHHOM TeMOi1l BHITYCKHOM KBaJIM(UKAIIMOHHON paOOThl CHIEIUANINCTA.
4. O0beM yueOHOMH THCUMITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 9 324 243
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: - - -
CamocrosiTesbHasi pabora 9 324 243
KonrakTHas camocrositenbHas paboTa 9 0.4 0,3
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 323,6 | 2437
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM
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5.5 I'ocynapcTBeHHAasi UTOrOBasi ATTECTALMS:
«IloaroroBka Kk mpoueaype 3alMThl U 3aIUTA BbINYCKHON KBAJIM(PUKANMOHHOK PpadoThI»

1 Ieab rocygapcTBeHHOH HWTOrOBOHl aTTecTAllMM: BBINOJHEHUS] M 3alUMThl BbINYCKHOM
KBATU(UKALUOHHOI padoTbl (WM Jpyroe pacmmpenue u3 coorBercrBywiero ®Ir'ocC BO) -
BBISIBJICHUE YPOBHSI TEOPETUYECKON M NMPAKTHUECKOM MOJArOTOBICHHOCTH BBIYCKHHKA By3a K BBIIOJHEHHUIO
po(heCCHOHANIBHBIX 337a4 U COOTBETCTBHUS €ro nojarotoBku TpebosanusiM OI'OC BO mno nHampaBieHHIO
noarotoBku 18.03.01 Xumwuueckass TexHonorusi, npopuib «TeXHOJIOTHsS CUHTETUYECKHX OHOJOTHYECKH
AKTUBHBIX BEILECTB, XUMUKO-(PapMalleBTUYECKUX MIPENApaTOB U KOCMETUUYECKUX CPEACTB.

2 B pe3yabrare NPOXO0XKIACHHS TIOCYJIAPCTBEHHOM HMTOrOBOM aTTECTALMM: BBINOJHEHUS H
3alMThI BBINMYCKHON KBATH(PUKALNMOHHON padoThl (WM APyroe paciiipeHue U3 COOTBETCTBYIOLIEIO
®I'OC BO) y cryaenTa nposepsiercsi c()OPMHPOBAHHHOCTBH CJIEIYIOIIMX KOMIIETEHIUH, a TakiKe
clelylOIIUX 3HAHMI, YMEHHIl M HaBBIKOB, I03BOJSIIOIIUX OLIECHUTHh CTelleHb TOTOBHOCTH
o0y4yaroumuxcs K gajbHeimei npogecCHOHANbHOM 1eTeJbHOCTH.

BoimyckHMK, OCBOMBIIMM  mporpammy OakajaBpuara, JOJDKEH o0JanaTh  CIEAYIOIIMMHU
KOMITETEHIUSIMU:

VYK-1.1; YK-1.2; VK-1.3; YK-1.4; VK-1.5; VK-2.1; YK-2.2; VK-2.3; VK-2.4; YK-2.5; VK-2.6; YK-
2.7; VK-2.8; VK-2.9; VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.6; YK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5;
VK-4.6; VK-4.7; YK-4.8; YK-4.9; YK-5.1; YK-5.2; YK-5.3; VK-5.4; VK-5.5; VK-5.6; YK-5.7; YK-5.8; VK-
5.9; VK-6.1; YK-6.2; VK-6.3; VK-6.4; YK-6.5; VK-6.6; YK-7.1; VK-7.2; YK-7.3; VK-7.4; VK-8.1; YK-8.2;
VK-8.3; VK-8.4; YK-8.5; YK-8.6; YK-8.7; YK-8.8; VK-8.9; VK-9.1; YK-9.2; VK-9.3; VK-10.1; YK-10.2;
VYK-10.3; VK-11.1; YK-11.2; VK-11.3; YK-2.10; YK-5.10; YK-5.11; YK-5.12; YK-5.13; YVK-5.14; OIIK-
1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-2.1; OIIK-
2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-3.1; OIIK-3.2; OIIK-
3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-
4.4; OIIK-4.5; OIIK-4.6; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-5.4; OIIK-
5.5; OIIK-5.6; OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11; OIIK-3.10; OIIK-3.11; OIIK-3.12; OIIK-3.13;
OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.13;
OIIK-4.14; OIIK-4.15; OIIK-4.16; IIK-1.1; IK-1.2; I1K-2.3; T1K-2.1; T1K-2.2; TIK-1.3; TIK-3.1; TIK-3.2;
[1K-3.3; [1K-4.1; T1K-4.2; T1K-4.3; YK-3.5; IIK-5.1; I1K-5.2; T1K-5.3; T1K-5.4; TIK-5.5; TIK-6.1; T1K-6.2;
[1K-6.3; OIIK-6.1; OIIK-6.2; OIIK-6.3.

3nams:

— TMOPSAOK OpraHu3aliy, IUIAHWPOBAHUS M IPOBEJIEHUS HAyYHO-HCCIENOBAaTENbCKUX pPabOT C
HCIOJIb30BAHUEM IOCIIEHUX HAyYHO-TEXHUYECKUX JOCTHKEHUH B 007acTh XUMHM M TEXHOJOTMH
OMOJIOTMYECKH aKTHBHBIX BEILECTB, XUMUKO-(apMalleBTUUECKUX MTPENapaToB U KOCMETUYECKUX CPENICTB;

— TEOPETUYECKNE OCHOBBI CHHTE3a OPraHMYECKUX COCIMHEHHN C NMOTCHLIHMAIBHON WM W3BECTHOU
OMOJIOTMYECKON aKTUBHOCTBIO M MOJIYYEHUS TOTOBBIX IPOYKTOB Ha UX OCHOBE;

— OCHOBHBIE TpeOOBaHUS K NPEJCTABJICHUIO PE3YJIbTaTOB IPOBEIEHHOTO HCCIEAOBAHMUS B BUJE
Hay4HOT'O OTYETA, CTAThbU WX JOKJIAAA.

Ymems:

— CaMOCTOATEJbHO BBISBJIATH NEPCIEKTUBHbBIE HANPABICHUS HAYYHBIX HCCIIEI0BaHUN, 000CHOBHIBAThH
aKTyaJIbHOCTb, TEOPETUYECKYIO U MPAKTUYECKYIO 3HAYMMOCTh IIPOOJIEMBI, IPOBOJUTH 3KCIIEPUMEHTAIbHbBIE
HCCIEA0BaHUs, aHAIM3UPOBATh U MHTEPIPETUPOBATH NIOJIYYEHHBIE PE3YIIBTATHI;

— OCYILIECTBJISTh IOMCK, OOpabOTKY M aHalIW3 HAy4YHO-TEXHHYECKOM HHPOpManuu IO TeMe
BBITNIOJIHSAEMOM pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHil;

— paboTaTb Ha COBPEMEHHBIX MpPHOOpPax, OPraHU30BBIBATH IIPOBEJCHHE OSKCIEPUMEHTOB H
UCIBITAHUN, TPOBOJIUTD UX 00pabOTKY U aHAJIU3UPOBATh PE3YJIbTAThI.

Braoemy:

— METOJIOJIOTHMEN M METOJMKON IPOBEJECHNs HAYYHBIX MCCIEHOBAHUN; HABBIKAMU CaMOCTOSTEIbHOU
Hay4YyHOU U HCClIe10BaTEIbCKON paboOThI;

— HaBbIKaMHM DPA0OOTHI B KOJUJIEKTUBE, IUIAHUPOBATh M OPraHM30BBIBATH KOJUIEKTUBHBIE HAy4YHBIE
HCCIIEIOBAHUS; OBJIaJIeBaTh COBPEMEHHBIMU METOJIaMU UCCIIEJIOBAHMSI U aHAJIM3a IOCTaBJICHHBIX MTPO0IIeM;

— CIOCOOHOCTBIO pelIaTh MOCTAaBJICHHbIE 3a/1aYH, WCIOJIb3YS YMEHHS W HaBbIKM B OpraHU3aLluu
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Hay4YHO-HCCJIEI0BATENbCKUX U TEXHOJIOTUYECKUX PaboT.

3 Kparkoe cojepaHue rocyJapcTBeHHOH WTOroOBOHM aTTecTalMU: MOATOTOBKM K Ipouexype
3aIIMThI ¥ 3aIIMThI BHIYCKHON KBATH(UKAIUOHHOH padoThl.

l'ocynapcTBeHHast UTOroBasi aTTeCTAlUsl: BBIIOJHEHHE M 3aIlMTa BBITYCKHOW KBaTM(PHUKAIMOHHOMN
pabotsl (nmm apyroe pacmmpenue u3 coorBercTByromero ®I'OC BO) mpoxoaut B 8 cemecTpe Ha 0aze
3HAHWM, YMEHUH M HaBBIKOB, MOJIYYEHHBIX CTYyJE€HTAaMU MpPHU U3y4EHUH AUCUUILIMH HampaBieHus 18.03.01
XuMmuyeckasi TeXHOJIOTHs, mpoduiab «TeXHOIOrus CHHTETHYECKMX OHOJIOrMYEeCKM AaKTHBHBIX BELIECTB,
XUMHKO-(papMaleBTUYECKUX MPENApaTOB U KOCMETHUECKUX CPEACTBY U MPOX0XKACHUS TPAKTHUK.

['ocynapcTBeHHast UTOroBasi aTTecTalus: NOJATOTOBKU K IPOLEAYpPE 3alIUThl U 3aIUTHI BBIITYCKHOMN
KBaJIN(DUKAIIMOHHOM paOOThI MPOBOIUTCS FOCYIAPCTBEHHOM 3K3aMEHAIIMOHHON KOMHCCHEH.

Kontpons ypoBHS cHOPMUPOBAHHOCTH KOMIIETEHIIMKA OOydYalOMMUXCA, NPHOOPETCHHBIX MpHU
ocBoeHun OOII, ocymiecTBisieTcss MyTeM NPOBEACHUS 3alUThl BBIMYCKHOM KBaJIM(UKALIMOHHOM pPabOThI
(BKP) u npucBoenus kpanupukanuu «0akagaBpy».

4 O0beM rocyJapcTBEHHOl HWTOrOBOH AaTTeCTAMH: NMOATOTOBKH K Ipoleaype 3allUThl H
3alIMThI BBITYCKHON KBAaJM(UKALMOHHON padoThl.

[Iporpamma oTHOCHTCA K 00si3aTeNbHOM yacTh ydeOHOro 1uaHa, kK Omoky b3 «['ocymapcrtBeHHas
UTOrOBasi aTTECTALUs» U pacCUMTaHa Ha COCPEIOTOYEHHOE IIPOX0KIeHue B 8 cemecTpe (4 Kypc) oOyueHus B
obbeme 216 akaz. gacoB (6 3ET). [Iporpamma npeamnosaraer, 4to o0yJaromuecs UMEIOT TEOPETHICCKYIO U
MPAKTUYECKYIO MOATOTOBKY B 00JaCTH XUMHUH U TEXHOJIOIMH OMOJIOTUYECKU aKTUBHBIX BEIIECTB.

o B 3aueTHBIX B akazem.
Bunel yue6HOM paboThI
eAMHUTIAX gacax
Oo6mas Tpynoemkoctb 'HA no yueoHOMYy miiany 6 216
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 216
KoHnTakTHas paboTa — UTOroBas aTTeCTalUs 6 0,67
Brinonnenue, nHanucanue u opopmiienue BKP 215,33
Bujx koHTpoJs: 3amuTta BKP
Bib! yueGHoi paGoTs! B 3aueTHbBIX B actponom.
eAMHUTIAX yacax
Oo6mas Tpyaoemkoctb 'HA no yueoHOMY miiany 6 162
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 162
KoHnTakTHas paboTa — UTOroBas aTTeCTalUs 6 0,5
Brinonnenue, nHanucanue u opopmiienue BKP 161,5
Buja koHTpoJs: 3amuTta BKP

5.6 ®akyabTaTUBBI

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«['paxxknanckasi 3alUTA B YPe3BbIYAMHBIX CUTYAUAX»

1. Heap AMCHUNIMHBI — TOATOTOBUTH CTYIEHTA K OCMBICICHHBIM MPAKTUYCCKUM JICHCTBUSM IO
oOecrieueHHI0 CBOEH Oe30MacHOCTH W 3allUThl B YCIOBHUSX BO3HUKHOBEHHWS YPE3BBIYAMHOW CHTYaIlHH
MPUPOJJHOTO, TEXHOTCHHOTO W BOCHHOrO xapaktepa. OCHOBHOW 3ajadeid JIUCHUTUTHHBI  SBIISETCS
(dbopMHpOBaHWE YMEHHH M HABBIKOB, TO3BOJISIONIMX HA OCHOBE HM3YYCHHS OIACHBIX M IMOPAKAIONIUX
(akTOpOB UYPE3BBIYAWHBIX CHTYallMid MPHPOJHOTO, TEXHOTEHHOTO W BOSHHOTO XapakTepa, JIpYyrux
OTIACHOCTEH yMEJI0 pemaTh BOIPOCHI CBOEH O€30IaCHOCTH C HCIIOJIB30BAHHEM CPEJICTB  CHCTEMBI
IPAKIaHCKOM 3aUTHI.

2. B pe3yabTaTe 0CBOCHHSI TUCIUILIHHBI CTYAEHT 0JI/KEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
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YK-8.1, YK-8.5, YK-8.7.

3nams:

- XapakTepUCTUKU MPUPOJHBIX OEJICTBUN, TEXHOTCHHBIX aBapuil M KaTacTpod Ha pPaTUALOHHO,
XUMHUYECKU U OMOJIOTHYECKH OMACHBIX 00bEKTaX, Hopaxaromue GakTopbl APyrux ONaCHOCTEH;

- OCHOBBI BO3JICHICTBUS ONACHBIX (DAKTOPOB UpE3BBIYANHBIX CUTYAllMi HA YEJIOBEKa U MPUPOJIHYIO Cpeay,
JOIYCTUMBbIE TIPEJEIIbHbIE KPUTEPUU HETATUBHOTO BO3/IEHCTBUS;

- Mepbl 0e30IacHOro TOBEIEHUsl MpU NpeObIBAaHUM B paiioHaX (30HAX) IOKApOB, PaJUOAKTHBHOTO,
XUMHYECKOTO U OMOJIOTMYECKOT0 3arpsi3HEHUS;

- crnocoObl M CPEACTBA 3aLUTHl YEJIOBEKa OT BO3JACHCTBUS NOpa)xkaromux (aKTOpPOB Upe3BbIUANHBIX
CUTYalluil IPUPOJIHOTO, TEXHOICHHOT'O U BOGHHOT'O XapakTepa.

Ymemo:

- HCII0JIb30BaTh CPE/ICTBA 3AILUTHl OPraHOB JIBIXaHUS M KOXKU, MEIULIMHCKUE JUI1 CAMO3aIMThI U OKa3aHUs
MIOMOILY APYTUM JIFOJISM;
- IPUMEHATH IIEPBUYHBIE CPEJCTBA MOKAPOTYIICHUS IS JIOKAJIU3alUuU U TYIICHUS [0’Kapa, BOZHUKILIETO
B aynuTopuu (JlabopaTopui);
- OKa3bIBaTh ce0Oe M JAPYruM NOCTPaJaBIINM MEAUIMHCKYIO ITOMOILb C MCHOJIb30BAHUEM TaOEIbHBIX U
MOAPYYHBIX MEIULIUHCKUX CPECTB.

Braoemy:

- npuéMaMu TPOBEJCHMS YACTUYHOM CaHUTApHOW OOpabOTKM MHpHU BbIXOJE M3 palioHa (30HBI)
PaZvo0aKTUBHOI0, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHNUs (3apakeHus);

- cnoco0aMu U TEXHOJIOTUSMU 3alIUThl B YPE3BbIYANHBIX CUTYALIUSIX.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

Pazoen 1. Onacnocmu npupoonoco xapaxmepa. CTUXUiiHbIC O€ICTBHUA, SBJICHUS TPUPOIBI
pa3pyLIUTENbHON CHIIBI - 3€MJIETPSICEHHUs, HABOJHEHHUS, CEJIEBble INOTOKH, OMOJ3HHU, CHEXKHbIE 3aHOCHI,
U3BEpKEHUE BYJIKAaHOB, 00BaJIbI, 3aCyXH, yparaubl, Oypu, MOKaphl.

Paszoen 2. Onacnocmu mexnozennozo xapakmepa. ABapuu 1 KaTacTpodbl Ha paAHallMOHHO OIACHOM
00bEKTe, XHUMHYECKH OIMACHOM OO0BEKTe, OWOJOTHYECKH OmacHOM OOBEKTe, Ha TPaHCIOPTE
(>Kene3HO10POAKHOM, aBTOMOOMIIBHOM, PEUHOM, aBUAI[MOHHOM); Ha THPOCOOPYKEHHSIX; HA KOMMYHAIbHBIX
cUCTeMax >KM3He00eCIeueHu .

Pasoen 3. Onacnocmu e6oennoco xapaxmepa. llpruMeHeHHE OpYXHUS MacCOBOIO MOpaKEHUs
(s,1epHOr0, XMMHUYECKOT0, OMOJIOTMYECKOT0), OOBIYHBIX CPEJICTB C 3a)KUTaTeIbHbIM HANOJHEHHEM, HOBBIX
BUJIOB OPYXKHsS. 30HBI 3apa)K€HUSI OT CPEJCTB NOPAXKEHUSI U UX BO3CHCTBHE HA HACEJIEHUE U OKPYKAIOIIYIO
MPUPOIHYIO CPELY.

Pazoen 4. Ilosxcapnas 6ezonacnocmo. Iloxapuas omacHocth. [loxapnHas oxpana. Kmaccudukamms
MI0’KAapOB TOXAapoB B 3JaHUAX M mnomeuieHusX. Craguu pa3BuTHs 1oXkapoB. Jlokanmuzauus U TylmieHUE
noxkapoB. IlepBuunbie cpenctBa noxapotymenust (orHerymmurenu OIl -8, OV-2, OBII-5, BHyTpeHHUI
MO’KAapHBIM BOJONPOBOJ) W IpaBWJa MOJb30BaHUS UMH. ABTOMAaTHYECKHE CHUCTEMBbI MOXKAPOTYIICHUS —
MIPUHKJIEpHBIE U JipeHuepHble. OrHeTylIanye BellecTBa — BOJA, IEHbI, HETOPIOYUE ra3bl U pa30aBUTENH,
MTOPOIIKOBBIE COCTABbI, FAJIOI€H3aMEILEHHBIE YTIIEBOA0POIbI.

Pazoen 5. Komnnexc meponpusamuii 2paxcOanckot 3auumaol HaceleHUsl.

- Omnosemenue 1 UHGOPMUPOBAHUE HaceldeHUs 00 omacHOCTH. [IpuHSATHE HAaceleHHEeM CUTHAJIOB
onopemieHus: («Baumanue Bcem!», «BosmymHas TpeBora», «PaamanmuoHHas omacHOCTHY, «XUMUYECKas
TpeBoray, «OTO0N OMacHOCTH») M MOPSAIOK JACUCTBHUS MO HUM. DBaKyallusi HACEJICHUS W3 30HBI OIMACHOCTH.
CriocoObl 3BaKkyaluu DKCTpEHHas! 3BaKyalus CTyJ€HTOB U3 ayJUTOPUH IIPU BO3SHUKHOBEHUH 110XKapa.

- CpenctBa MHAUBUIYabHOU 3anuThl opranoB neixanus (['TI1-7, T'TI-9, P-2, V-2K, PITA-1, PIIT-
67M, PY-60M, «®enuxcy, ['/I3K, AL, AIIT-3, [13Y-K, UII-4M, UII-5, UI1-6, KUII-8), xoxu (JI-1, O3K)
yenoBeka. MeMIIMHCKHUE CPEICTBA 3aLUTHI.

- CpencrBa KOJUIGKTMBHOW 3alliuThl HaceneHus. Ha3HaueHue, 3alquTHBIE CBOMCTBA YOEXHIL.
[IpotuBopanunanmnonnsie ykpoitusi ([IPY, momzemHbie memexoaHble MEpPEeXO/bl, 3ariTyOJICHHBIE CTAaHIIMH
METpPOIIOJINTEHA), MPOCTEUIINE YKPBITUS (TpaHIIEH, OKOIbI, MepeKkpbIThie wienu). [lpaBuna 3aHsATHS
yoexHuIIa.
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Pasoen 6. Okxazanue nepsou nomowu. OkazaHue NEpBON MOMOIIM IpPHU 0KOrax, pPaHEHUSX,
3apaxeHusx. [IpoBeneHne yacTUUHOM caHUTapHONW 0OpabOTKM KOKHBIX IOKPOBOB YEJIOBEKA MPH BBIXOJIE U3
30H PaJIMOAKTUBHOTO, XMMHUYECKOTO U OMOJIOITMUECKOTO 3apaykeHus (3arps3HEeHUs ), U3 30H M0KapOB.

Pazoen 7. Jlukeuoayus nocnedcmeuii upeszgvluatinou cumyayuu. ABapuiTHO-cIIacaTelIbHbIE paOOTHI.
DKCTpEeHHAas BaKyamus u3 ayautopur (J1abopaTopuu) B YCIOBUSAX MOXKapa, PaaUallHOHHOTO, XUMHUYECKOTO,
OMOJIOTMYECKOT0 3arps3HEHUs TEPPUTOPUU C UCIIOJIB30BAHUEM MPOCTEUIINX CPeACTB 3alIUTHI («DEeHUKCeY,
I'’13K, mpotusoraza I'TI-7 ¢ JAI1T"-3).

4. O0beM yueOHOMH THUCHMILIHHBI

. O0beM IMCHMIIHHBI
Br yuebuoi pagorer 3E AKajgeM.4 | ACTPOH.4
O01mas TpyA0eMKOCTb JUCHMIIJIMHbI 1 36 27
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,44 16 12
Jlexinu 0,44 16 12
CamocrosiTeJibHAas paboTa 0,56 20 15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 19,8 14,85
0,56

KonrtakTHas camocrositenbHas paboTa 0,2 0,15
Buja nToroBoro KOHTpoJIs: 3a4er

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IlepeBol HAYyYHO-TEeXHHUYECKOH JIUTEPATYPbI»

1. Heap aucHumIuHbl — MpuoOpeTeHrne oOyyaromuMucs oOmie, KOMMYHMKaTUBHOW U
podeccHOHATIbHON KOMIIETEHLMH, YpOBEHb KOTOPBIX Ha OTIENbHBIX JTanax SI3bIKOBOM MOATOTOBKU
MO3BOJISIET  BBINOJHATH  Pa3iMyHble BUABl MPOPECCHOHAIBHO OPUEHTUPOBAHHOTO IE€pPEBOJia B
IIPOU3BOJICTBEHHON 1 HAYYHOU JEATEIBHOCTH.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00yYAIOLIUIICA JOJI/KEH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMHU UX TOCTHKCHUS.

VK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3nams:

— OCHOBHBIE CIIOCOOBI JOCTUKEHHSI SKBUBAJIEHTHOCTH B IIEPEBOJIE;

— OCHOBHBIE ITPUEMBI IIEPEBO/IA;

— SI3bIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMU SI3bIKA KaK CHCTEMBI;

— JIOCTATOYHOE JJIsl BBIIOJHEHUS MEpeBOoJa KOJIMYECTBO JEKCUUYECKUX €IMHUL, (Ppa3eosoru3sMoB, B
TOM YHCJIE COLUAIBHBIX TEPMUHOB U JIMHIBOCTPAHOBEIUECKUX PeasInil;

ymemy:

— IIPUMEHATh OCHOBHBIE ITPUEMBI IIEPEBO/IA;

— OCYIIECTBJIATh NMHCbMEHHBIN NEpeBOJ]] C COOJIIOJEHHEM HOPM JIEKCHUYECKON SKBUBAJIEHTHOCTH,
coOII0ICHUEM IPAMMATUYECKUX, CHHTAKCUYECKUX U CTHJIMCTUUECKUX HOPM;

— 0(hopMIIATH TEKCT NIEPEBOJAa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYUIECTBJISITh MEPEBOJ C COOIIOACHUEM HOPM JIEKCUYECKON SKBUBAJIEHTHOCTH, COOJIOIEHUEM
IrPaMMAaTUYECKUX, CUHTAKCUYECKMX M CTUJIMCTHUYECKUX HOPM TEKCTa IMepeBoJla M TEMIIOpPaIbHbIX
XapaKTEPUCTHK UCXOJHOIO TEKCTa;

gnademsn:

— METOJAMKOW MpEenepeBOUECKOr0 aHallu3a TEeKCTa, CHOCOOCTBYIOUIEH TOYHOMY BOCHPUSTHUIO
HCXOJIHOTO BBICKA3bIBAHMUS,

— METOJUKOIM MOJArOTOBKHU K BBINOJHEHUIO NIEPEBOa, BKIIOYAs MOUCK MH(OPMAaLMU B CIPABOYHOM,
CHEIHAJIbHOM JINTepaType U KOMIBIOTEPHBIX CETSIX;

— OCHOBaMU CHCTEMbI COKpAIIeHHON NIEPEeBOUECKOM 3allMCH IPU BBIMOJIHEHUH [IEPEBO/IA;

— OCHOBHOM MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIELMAIBHOCTH;

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI MO CHEUAIBHOCTH.

3. Kpartkoe cogep:xaHue TUCUMILIAHBI

Pasnen 1. OcHOBHBIE JEKCHYECKHE W CTHJIMCTHYECKME 3aKOHOMEPHOCTH II€peBOjia Hay4dHO-
TEXHUYECKOM JIUTEPATYPHI
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1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAYYHO-TEXHHUYECKOro nepeBoja. CMBICIOBOM aHaIU3 HAay4yHO-
TEXHUYECKOT0 TeKCTa U ero cermeHTauus. CTUIMCTUYECKHE OCOOEHHOCTH HAYYHO-TEXHUYECKUX TEKCTOB.
[Ipeoosienue TPyaHOCTEW, CBA3AHHBIX C PACXOKICHHUEM CHHTAKCHUECKHUX CTPYKTYpP HMHOCTPAHHOTO U
PYCCKOTO TEXHUUECKUX TEKCTOB.

1.2 CpaBHeHue MopsiiKa CJIOB B AaHIVIMMCKOM U pPYCCKOM mpeuiokeHusx. IlepeBon cios,
yCTaHOBJIeHHE 3HadeHus cioBa. [lepeBoa cBOOOAHBIX M (pazeonoruuyeckux cioBocoueranuit. IlepeBon
3aroJI0BKOB TEKCTOB M CTATEU

1.3 Cokpamenusi. Oco6eHHOCTH UX nepeBoja. Pa3BuTie HaBBIKOB MEpeBOa Ha MPUMEPE TEKCTOB 110
TeMe «Xumuueckas gadoparopusd» «M3mepeHus: B XUMHI.

1.4. Jlexcuueckue TpaHchopMmanuyd MpU TEPEBOJIE TEKCTOB MO TEMATUKE XHMHUH M XUMHUYECKOU
TEXHOJIOTUHU.

Pa3nen 2. OcHOBHbBIE rpaMMaTHYECKE€ 0COOEHHOCTH IIEPEBO/IA.

2.1. Ocobennoctu mepeBoja npemioxennid Bo BpemeHnax Indefinite, Continuous., Perfect, Perfect
Continuous Ha npumepe nepeBoja TEKCTOB MO TEMATUKE XMMHUYECKOW TexHoJsoruu IlepeBoa mpuaaTouHbix
MIPEIIOKEHUM.

2.2. Merozpsl 1 IpUEMBI IEPEBOJIA CTPALATEIBHOIO 3aJ0Ta Ha MPUMEPE NEPEBOIA TEKCTOB IO TEME
"Texnosioruu Oymymiero".

2.3. Tunbl ycIOBHBIX NPEAJIOKEHUN, IpaBUiia U 0COOCHHOCTH MX mepeBoja. [IpakTuka nepeBoja
YCIOBHBIX MPEIJIOKEHUH Ha HIpUMepax TEKCTOB IO PAa3MYHbIM pasjienaM XUMHM U XUMHYECKOH
TEXHOJIOTUHU.

2.4. MopanbHble Triaroibl M OCOOEHHOCTH HX I[I€peBOjJa Ha IpUMEpe IepeBoja TEKCTOB
«Texnonorus», «IpombilnuieHHOE 000pYI0BaHUE

Pa3nen 3. OcoGenHocTr nepeBoia NpeAoKeHNN ¢ HETUYHBIMU (JOpMaMu riarosia

3.1 Undunutus (Heonpenenennas Gopma riaromna). Poab nHGUHUTHBA B PEIOKEHUN U BAPUAHTHI
IIepeBoJia Ha pycCKui A3bIK. [Ipuuactust u repynanii. BapuanTsl nepeBoia Ha pyCCKUM S3BIK.

3.2 Vudunutuable 0060poThl. O60poT AomosiHeHHE ¢ MHGUHUTHBOM. OOOPOT mojsiexaliee c
uH(puHUTHBOM. Pa3nnuHble BapuaHThl IEpeBOA.

3.3 IlepeBon mpu4acTHbIX 000POTOB. AOCONIOTHBIA MPUYACTHBII OOOPOT M BAapHAHTHI MEPEBOJA.
Pa3BuTHe HaBBIKOB IepeBoJia B chepe XUMHUU U XUMHUECKON TEXHOJIOTHH.

Pazgen 4. Ocobennoctu pedepaTUBHOTO TIEPEBOIA

4.1. AnropuT™M MpEanepeBOAUYECKOM palbOThl C HAYYHO-TEXHHYECKUM TEKCTOM TI0 XHMHKO-
TEXHOJIOTUYECKOUN TeMaTHKe.

4.2. AnropuTM cocTaBieHHS pedepara Mo XMMHUKO-TEXHOJIOTHIECKON TeMaTUKe (aHHOTAIUN)

4.3. Anroput™ paboThI 10 pedepaTUBHOMY MEPEBOY M0 XMMHUKO-TEXHOJIOTHIECKON TEMATHKE.

4. O0beM yueOHOMH THCUMIITHHBI

Cemectp
N Bcero
Bun yuebnoit paboTsl 5 cemecTp 6 cemecTp
3E Axkan. 4. 3E Axkan. 4. 3E Axkan. 4.
OO61mast TpyA0€MKOCTh TUCITUTLTHHBI 4,0 144,0 2,0 72,0 2,0 72,0
K _
OHTAKTHAs paboTa 1,8 64,4 0,9 32,0 0,9 32,0
ay/IMTOPHBIE 3aHATHUS:
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas paboTa 2,2 80,0 1,1 40,0 1,1 40,0
K
OHTAKTHAsI CAMOCTOSITeIIbHAS 0.4 0.2 0.2
pabota
C 2,2 1,1 1,1
aMOCTOSITEIPHOE U3yUCHHE 796 308 398
pa3IeiioB TUCIMILIAHBI
Bua konTpoas 3aver 3aver
Bun yuebnoit paboTsl Bcero Cemectp
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5 cemecTp 6 cemecTp
3E AcTp. u. 3E AcTp. 4. 3E AcTp. u.

OO6mast TpyA0€MKOCTh TUCIUTLTHHBI 4 108 2 54,0 2 54
K _

OHTAaKTHas padora 1.8 48,3 0.9 24 0.9 24
ay/IMTOPHBIE 3aHATHUS:
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas paboTa 2,2 60,0 1,1 30,0 1,1 30,0
K

OHTAKTHAsI CAMOCTOSITeIIbHAS 03 0.15 0.15
paborta
C 2,2 1,1 1,1

aMOCTOSITEIPHOE U3yUCHHE 507 20.85 20.85
pa3IeiioB TUCIUILTAHBI
Bua konTpoas 3aver 3aver

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«OCHOBBI HAYYHBIX UCCJIEA0BAHUID)

1. Hea» aucuumiuHbl — (opMUpOBaHHE NPO(ECCUOHATBHBIX KOMIIETEHLUUN IOCPEICTBOM
OCYILIECTBJIEHUS IKCIIEPUMEHTAIbHON HAyYHO-UCCIIE0BATENbCKON AESITEIbHOCTH.

2. B pesyabTaTe u3ydeHUus1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Obnadams CIeNyONMMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VYK-1.1; YK-1.2; VK-1.3; VK-1.4; VK-2.6; I1K-1.2; TIK-2.3; TIK-2.1; [IK-2.2; IIK-5.4; TIK-5.5;
[1K-6.1.

3nams:

— Ilopspok opranuzanuy, IUTAHUPOBAHHWS M IPOBEACHHUS HAy4YHO-HCCIIEOBATENbCKUX pPadoT C
HCIOJIb30BAHUEM IMOCIEAHUX HAyYHO-TEXHUYECKUX JOCTHKEHUH B 007acTH XMMHM M TEXHOJOTUU
CUHTETUYECKUX OHOJIOTMYECKHM AaKTHUBHBIX BEILECTB, XHWMHUKO-(apMalleBTUUECKUX MpernapaToB MU
KOCMETHUYECKHUX CPE/ICTB;

— Teoperuueckre OCHOBBI CHHTE3a OPraHMYECKHX COEJIMHEHUN U MNPUMEHSTbh 3TH 3HAaHUA Ha
MIPaKTHKE;

— CBoiicTBa XMMHUYECKHX AJIEMEHTOB, COEIMHEHHI M MaTepuajoB Ha HUX OCHOBE /JISl pELIEHUs
Hay4YHO-HCCJIEI0BATEIbCKUX 3a]1a4.

Ymems:

— OcymiecTBiATh NOUCK, 00pabOTKY M aHaNU3 HayYHO-TEXHUYECKOM HHpopManuu no mpouiio
BBITNIOJIHAEMOM pabOThl, B TOM YHUCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUI;

— PabortaTh opraHu3oBbIBaTh MPOBEACHUE HKCIEPUMEHTOB M UCIIBITAHUNA, IPOBOJAUTH UX 00pabOTKY
Y aHAJIU3UPOBATH PE3YJIbTATHI;

— IlpumeHsTh TEOpeTHYECKUE 3HAHUS, I[IOJIyUEHHBIE IPU HU3YYEHUU ECTECTBEHHO-HAYYHBIX
JTUCLMIUINH I aHAJIW3a SKCIIEPUMEHTAJIbHBIX JAHHBIX.

Braoemy:

— CnocoGHOCThIO peliaTh MOCTABJICEHHBIE 3aJaud, WUCIOJIb3Ys YMEHHUS M HABbIKK B OpraHU3aluu
Hay4YHO-HCCJIEI0BATENbCKUX U TEXHOJIOTUYECKUX PadoT;

— CnocoOHOCTBhIO M3y4aTh HAYyYHO-TEXHUYECKYH0 MH(GOpPMAIUIO0, OTEYECTBEHHBIH U 3apyOeKHBII
OTIBIT 110 TEMATUKE HCCIIET0BAHUS.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Pazoen 1. Buinonnenue u npedcmagnenue pe3yibmamos HayuHblX UCCIe008aAHUIL.

Boinonnenue Hayunbix uccienoanuil. CocrtaBieHue HporpaMmbl uccienoBaHus. CTpykTypa u
CoJIep’KaHre OCHOBHBIX Pa3JieioB OTYETa O HayyHO-HCCiIel0BaTenbekol padboTte. dopmynupoBaHue 1esieit u
3aJla4 UCCIEeI0BAaHUs; COCTABJIEHNE aHAJUTUYECKOT0 0030pa M0 TeMe HCCeA0BaHUsL; BbIOOP 3 (HEKTUBHBIX
METO/IOB U METOJUK JOCTHKEHMSI JKeIaeMbIX pe3yJbTaToB HccieaoBaHus. [IpoBeeHne COOTBETCTBYIOLUIUX
SKCHEPUMEHTOB JJIsl MOJY4YEeHHUsS NPAKTUUECKUX pe3yJbTaTOB; aHajiu3, HHTepHperanus v o0OoOuieHue
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pe3ynbTaTOB UCCIeN0BaHMs; (OPMYIMPOBKA BHIBOJOB; HamucaHue oT4yeTa. [loaroroBka HayqdHOTO J0OKIana
Y TIPE3CHTAIINH.
4. O0beM yueOHOM THCUUTIHHBI

O0beM IMCUMIINHBI
B .
U1 y4yeOHoi padoThl Axax, | Actp.
3E
4. 4.
OO01iasi TPYyA0eMKOCTh AU CHUILIMHBI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
[IpakTiueckue 3aHATHS 1,33 48 36
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 1,33 48 36
CamocrosiTeJibHas paboTa 0,67 24 18
KonrakTHas camocrositenpHas paboTa 0,2 0,15
0,67
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IE€TI0B AUCHUIIIMHbI 23,8 17,85
Buja nToroBoro KOHTpoJIs: 3aver

6. TPEBOBAHUSA K YCJIOBUSAM PEAJINZALIUU I[TPOT'PAMMBI BAKAJIABPUATA
6.1 O6mecucremunie TpedoBanus k peanusauun OOII 6akanaBpuara

YHHUBEpPCUTET pacrojiaraeT Ha MpaBe COOCTBEHHOCTH HJIM HHOM 3aKOHHOM OCHOBAaHUHU MaTepHaIIbHO-
TEXHUYECKUM oOecredeHrueM oO0pa30BaTeNbHON AESITENbHOCTH (MOMEUIEHUSIMU U OO0OpYJOBaHUEM) JUIS
peannzauuu OOII GakanaBpuara.

Kaxnpiii oOywaromuiics B T€YeHHE BCEro nepuojaa oOydeHHs 00ecredrBaeTCsl MHAWBHIyaIbHbIM
HEOTPaHUYECHHBIM JIOCTYIIOM K JJIEKTPOHHOH HH(OPMAIMOHHO-00pa30BaTEIbHOW Cpele YHHBEPCHTETA.
OnekTpoHHass  WHGOPMAIMOHHO-OOpa3oBaTeNbHAsl  cpeda  OOecreyrBaeT  BO3MOXKHOCTh — JIOCTYIa
oOyuaronierocs u3 Jito00 TOYKH, B KOTOPOM UMeeTCs AOCTYI K MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM
cetu «MIHTepHET», KaK Ha TEPPUTOPUN YHHUBEPCUTETA, TAK U BHE €€.

DnekTpoHHas HHPOPMAITMOHHO-00pa3oBaTeIbHAs Cpe/la YHUBEPCUTETA 00ECIICUNBACT:

— JOCTYIl K yuyeOHBbIM IUIaHaM, pabo4yuM IMporpaMMaM TUCHUIUIMH (MOJIyNel), MpakTHK, 3JE€KTPOHHBIM
y4eOHBIM H3JaHHUSAM W DJEKTPOHHBIM 00pa3oBaTENbHBIM pecypcaM, yKa3aHHBIM B pabO4yMX IMporpammax
JTUCLMIUIMH (MOJYJEN), IPAKTHK;

— (popMupoBaHue MEKTPOHHOTO MOPT(POINO 00YUAIOIMIETOCS, B TOM YHCJIE COXPAHEHHE €ro padoT U OIEHOK
3a 3TH paboThI;

— (ukcanuio xoja 00pa3oBaTEILHOIO MpoLecca, Pe3yabTaTOB MPOMEKYTOYHON aTTeCTallul U Pe3ysbTaToOB
ocBoenust OOII OakanaBpuara,

— TPOBEJCHHWE YYEOHBIX 3aHATHH, TPOIEIYp OICHKH pPE3yJIbTaTOB OOYYCHHs, pealn3anus KOTOPBIX
MPEIyCMOTPEHA C IPUMEHEHUEM SJIEKTPOHHOTO 00yYeHHS, JUCTAHIIHOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHIA;
— B3aWMOJICHCTBHE MEXIY yYaCTHHKaMH 00pa30BaTEeLHOTO MPOIECca, B TOM YHCIE CHHXPOHHOE W (WJIH)
ACHHXPOHHOE B3aMMOJICHUCTBUS TIOCPEACTBOM ceTu «HTepHET.

OyHKIIMOHUPOBAHUE DJICKTPOHHON HH(POPMAIMOHHO-00pa30BaTeIFHON Cpeapl  00ecrieunBacTCs
COOTBETCTBYIOIIUMH CPEICTBAMH HH(MOPMAITHOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHHA M KBaIM(UKAIIUEH
pabOTHHKOB, €€  HUCHONB3YIOIHMX W  [oJAepKuBaomMX.  DYHKIMOHUPOBAHUE  DIEKTPOHHOUN
MH(POPMAITMOHHO-00pa30BaATEIBLHOM CPeIbl COOTBETCTBYET 3aKOHOATENhCTBY Poccuiickoit deneparumu.

6.2 TpeGoBaHusi K MATEPUAJTIbLHO-TEXHUYECKOMY 00ecneuYeHU o

MarepuanbHo-TexHUYecKasi 0a3a yHUBEPCUTETa COOTBETCTBYET JEUCTBYIOIIMM IPOTHUBONOKAPHBIM
[paBWJIaM U HOpMaM M OOecreunBaeT MPOBEIEHUE BCEX BUIOB JUCLUUIUIMHAPHOW U MEXIUCLMILIUHAPHOMN
MOATOTOBKH, TPAKTUYECKOM M HAy4YHO-HCCIENI0BAaTENbCKOM paboThl 00ydaromuxcs, MpelyCMOTPEHHBIX
y4eOHBIM IJIAHOM.

[lepeueHp MaTepHalbHO-TEXHUUECKOTO 00€CIIeYeHHsI BKIIIOYAET: JIEKIIMOHHbIE Y4eOHbIE ayqUTOPUU
(o6opynoBaHHbBIE BUJICOTIPOEKIIUOHHBIM 000py0BaHUEM JUIs Ipe3eHTalHH, CpeacTBaMu
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3BYKOBOCIIPDOU3BE/ICHHUS, IKPAHOM, M HMEIOIIME BbIXOJ B VIHTEpHET), NMOMEUIeHHs JUIsl MpPOBEIEHUs
CEMUHAPCKUX U NPAKTHUECKUX 3aHATHI (000pyaoBaHHbIE yueOHOW MeOenbio), OMOIMOTEKY (MMEIOILYIO
pabourie KOMIBIOTEpHbIE MecTa JuIsi oOyJarouuxcs M0 mporpaMMme OakanaBpuara, OCHAICHHbBIE
KOMIIBIOTEPAaMHU C JIOCTYIIOM K 0a3aM JaHHBIX U BBIXOJOM B VHTepHeT), mabopaTopuM, OCHAIIEHHbIE
COBPEMEHHBIM 000pPYIOBaHUEM JJIsl BBIIIOJIHEHUS HAYYHO-HCCIIEI0BATEIbCKOM pPabOTHI, KOMIIBIOTEPHBIE
kJjaccsl. [lpy ucnonap30BaHUM MEKTPOHHBIX W3/IaHUN YHHUBEPCUTET 00ECIEUNBAET KaX/I0TO 00Yy4aroIerocs
BO BpeMsi CaMOCTOSITEJIbHOM NOJrOTOBKM pabO4YMM MECTOM B KOMIIBIOTEPHOM KJIacC€ C BBIXOJOM B
WHTepHET B COOTBETCTBUU C TPYJOEMKOCTbIO U3y4aEMBbIX JUCLUUIUIMH.

[lomemienns npeacTaBiSIIOT cOOOW ydyeOHble ayAUTOPUM JUIs MPOBEICHUS Y4eOHBIX 3aHSATHUH,
MPEeyCMOTPEHHBIX IporpamMmol OakanaBpuara, OCHAIIEHHbIE OOOpYJOBAaHUEM M TEXHUYECKUMHU
cpeacTBaMu 0Oy4YeHHsI, COCTaB KOTOPBIX OIpesesieTcsl B paboynx MporpaMMax AUCHUIUIHH (MOLysei).

MarepuanbHo-Texuuueckoe obdecieuenue OOII OakanaBpuara BKIIIOYAET:

6.2.1 QOobopyoosanue, HeodxX00uMoe 6 00PA306aMENbLHOM RPOYECCE

Jlyisg aHanu3a BEIECTB, MOJTYYEHHBIX B pPe3ysbTaTe MPOBEIEHHBIX HCCIEI0BAaHUN B paMKax y4eOHOM
Hay4YHO-HUCCJIEI0BATENbCKOM  pabOThl, KBAIM(PUKALMOHHOM BBITYCKHOW pabOThl WM MPOBEACHHUSA
MPaKTUKYyMOB 10 Y4e€OHbIM Kypcam: «XHUMHS U TEXHOJIOTUS OHOJIOTUYECKH AaKTHUBHBIX BEILECTBY,
«CoBpeMeHHble  (U3UKO-XMMHUYECKHE METOJbl aHajlu3a OpraHMdyeckuX BellecTB» Ha 0Oasze kadeap
¢bakynpTeTa XUMHKO-QapMaleBTUYECKHMX TEXHOJOTMH U OMOMEIUIIMHCKMX IpenapaToB HUMeEeTcs
CHEKTpajibHbIE JTabopaTopuu, 000pyI0BaHHBIE HIKECIEAYIOIUMU TpUdopaMu:

— T'a3zoBsrit xpomarorpad Kpucrami-2000M ¢ miiaMeHHO-HOHU3AIMOHHBIM JIETEKTOPOM;
— TazoBmiit xpomarorpap GC-17A Shimadzu c¢ Mmacc-cenexktuBHbIM aetekTopom GCHS-QB5050

Shimadzu;

— YO cnekrpomerpoM Evolution 60S Thermo Scientific;

— Muxkpockonom Bresser Advance ICD ¢ kamepoii;

— [onspuszaunoHHHBIM (QIOPO-UMMYHHBIHN aHanu3aTopo Abbott;

— KunkoctHoii xpomarorpad LaChrom;

— Cnekrpodoromerpst Specord M40, Specord M80, CD-2000, CINTRA 101;

— Cucrema kanuuisipHOTO ekTpodopesa «Kamenb-105My;

— KunkoctHoi MukpokosoHoYHbIH XpoMarorpad «MUJIIMXPOM A-02» — 2 mr.
— KunkoctHoM MuKpokoJoHOUYHbIN XpoMaTorpad «AJIbOAXPOM».

B mex¢akynprerckoit JlabopaTopuu cucTteM JTOCTaBKHU JIEKAPCTBEHHBIX CPEACTB JUISl MPAKTUUYECKOM

MIOATOTOBKH CTYJIEHTOB UMEETCS B JOCTYIIE HIXKECIIEyollee 000pyA0BaHHE:

— Xuaxoctroit xpomatorpad Shimadzu prominence-1 LC-2030C 3d Plus;

— Cnexrpodoromerp Shimadzu UV-2700

— Cnektpoduyopumerp Shimadzu RF-6000.

Menkoe o6opynoBanue B yueOHBIX JlabopaTtopusix kadeap GakynbTeTa: BEChl aHATUTHIECKUE,
CYLIWIbHBIE Ka(bl, MATHUTHBIE MELIAJIKH, KOJIOOHArpeBaTeu, pepakToMepThl, anmapar JUisi U3MepeHus
TEeMIIepaTyphl IUIaBJIEHUS, POTOPHO-IUICHOYHbIE UCIIaPUTEIU, PEaKTOP MUPOJIN3a, BAKYyMHbIE MEMOpaHHbIE
HACOCHI, BAKYYMHBIE MACJISTHbIE HACOCHI, BEpXHETIPUBOAHBIE MATHUTHBIE MEIAJIKH, TEpMOCTaThl, pH-MeTphl,
KOMILJIEKTHI Ja00PaTOPHOI MOCY/Ibl U MIPOYEE MEJIKOE Crelu(pruieckoe 00opy10BaHuUE.

Kadenpsl QakynpTeTa TECHO COTPYAHMYAIOT C BEOYIIMMH HAy4HO-HCCIIEI0BATEIbCKUMU
opranuzausMu MockBbl U1 MOCKOBCKOW 00nacTh B paMKax MPAKTUYECKOW MOATOTOBKM U TPAKTUKU
CTYIEHTOB, Ha 0a3e KOTOPBIX CTYAECHTbHI MPUOOPETAIOT HEOOXOAUMbIE HAaBBIKU PadOThI, MPOXOJIs NPAKTUKY,
BBITIOJIHSAS HAYYHO-UCCIIEI0BATEIbCKIE U KBAIU(DPUKAIIMOHHBIE pAOOTHI.

6.2.2 Yueono-naznaounvie nocoous:

KoMmekTsl miakaToB U 3J€KTPOHHBIX IMPE3EHTAlUil K JIEKIMOHHBIM KypcaMm; HaOophl 00pa3lioB
OMOJIOTMYECKM AaKTUBHBIX BEIIECTB, IUIakaThl TUNoOBBIX nocrepoB HUWP, wnHabGopel mnpoaykuuu
MIPOMBIIICHHBIX TTPEITPUSTHIA.

6.2.3 Komnviomepvl,  UHDOPMAUUOHHO-MENEKOMMYHUKAYUOHHbIE  CcemU,  ANNApPamHo-
npozpammubie u ayouoGu3yaibHvle cpeocmaea:

[lepcoHanbHble KOMIBIOTEPHI W HOYTOYKHM, YKOMILIEKTOBAaHHBIE NPUHTEPAMU M MPOrPaMMHBIMU
CpPEICTBAaMH; MPOEKTOPbI; OJKpaHbl; ayIAUTOPUU CO CTAIlMOHAPHBIMU KOMIUIEKCAMH OTOOpa)KeHUS
uHpopmanuu c¢ Jr060ro snexkTpoHHoro Hocutens; WEB-kamepsl; nudpoBas kamepa K ONTHYECKOMY
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MUKpOCKOMY; LH(poBOi ¢oToanmnapar; KONHUPOBAJIbHBIE ammapaThl; JIOKaJbHAas CETh C BBIXOJOM B
HNuTtepner.

6.2.4 Ileuammnbvie u 31eKmpoHHbIE 00OPA306AMENILHBIE U UHPOPMAUUOHHDLE PecypChl:

NupopmaiioHHO-METOIMYECKHE MaTepualbl: ydyeOHble NOCOOMs MO AMCLUMILIMHAM BapUaTUBHOMN
4acTU MpPOTPaMMbl; METOJUYECKHE PEKOMEHJAMU K MPAKTUUYECKUM 3aHATUSAM; KaTajloTH MPOAYKIHMH
MIPOMBIIIJIEHHBIX MPEANPUATUHN; pa3IaTOUHbI MarepHall K JEKIHMOHHBIM KypcaM; JIEKTPOHHbIE yueOHbIE
W3JIaHus N0 JUCIUIUIMHAM BapUAaTUBHOM 4acTH, HAYyYHO-TOMYJISIPHbIE JIEKTPOHHbIE U3JaHMUSL.

DOneKTpoHHBIE 00pa3oBaTEIbHBIE PECYPCHI: KadeapalbHble OMOIMOTEKU AIEKTPOHHBIX M3JAaHUHN TIO
TUCUMIUIMHAM BapUaTUBHOM YacTH; 3JEKTPOHHBIE MPE3EHTAIMH K pa3/iesiaM JEKIMOHHBIX KypCOB; y4eOHO-
METOAUYECKUE pa3pabOTKU Kadeapbl B 3JEKTPOHHOM BHJIE; 3JIEKTPOHHbIE KaTaJOTH MPOAYKIUU; COOPHUKHU
TEXHOJIOTHYECKUX CXEM, CIIPABOYHHUKH IO CIPbEBBIM MaTepUaIaM.

[Tomemienus Uisi caMOCTOSITENILHOM pabOThl 00YYaIOIIMXCS OCHAIIEHbI KOMIIBIOTEPHON TEXHUKOMU ¢
BO3MOXHOCTBIO TOJKIIOYeHHs] K cetu «lHTepHer» u obecrneueHbl JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCUTETA.

VYHuBepcurer  obecrieueH  HEOOXOJUMBIM  KOMIUIEKTOM  JIMIEH3WOHHOTO U CBOOOJHO
pacnpoCcTpaHsIeMOro MpOrpaMMHOI0 OOecreueHusi, B TOM YHCJI€ OTEYECTBEHHOIO MPOM3BOJACTBA (COCTaB
ompezensercs B pabo4yux MporpaMmax AUCHUIUIMH (MOIyinel) W MOAJNEKUT OOHOBJICHHIO IPHU
HEOOXOUMOCTH).

[Ipu wucnonb3oBaHMM B 00pa30BaTEIbHOM MPOIECCE IMEYATHBIX U3JIaHUI, B YHHUBEPCUTETE
chopMupoBaH OUONMOTEUHBIN (OHJ, YKOMIUIEKTOBAaHHBIM MEYaTHBIMU U3JIAHUSIMU U3 pacueTra HE MEHee
0,25 sk3emIuIsipa KaxJ0ro U3 MU3JaHUM, YKa3aHHBIX B pabouyMx OporpaMMax JIUCHUIUIMH (MoJysen),
IporpaMMax IpakTUK, Ha OJHOro oOyyarouierocs M3 4YuCia JIML, OJHOBPEMEHHO OCBAaHMBAIOIINX
COOTBETCTBYIOILYIO JUCHUIUIMHY (MOJIYJb), IPOXOIAIINX COOTBETCTBYIOILYIO IPAKTHKY.

OOyuaromumMcst obecriedeH AOCTyN (yAajJeHHBIH JOCTYyI), B TOM YHCJIE B Clydyae MNPUMEHEHHS
AJIEKTPOHHOTO  OOYy4YeHMsl, JAMCTAaHLUMOHHBIX  OOpa30BAaTEIbHBIX  TEXHOJOTHH, K  COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JaHHBIX M HMHQOPMALIMOHHBIM CIPaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezensercs B paboyux MporpaMMax AUCHUIUIMH (MOAYNeW) U MOMJIEKHUT OOHOBIIEHHIO (IIpH
HEOOXOUMOCTH).

OOyuvaromuecs U3 4YHclia HHBAJIWIOB U JIML C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS
oOecrieunBarOTCsl IMEYaTHBIMU U (WIM) D3JIEKTPOHHBIMU OO0pa30BaTeIbHBIMU pecypcaMu B (opMax,
a/1IalITUPOBAHHBIX K OTPaHUYCHUSIM UX 370POBbSI.

Jlist peasi3aniui OCHOBHOM 00pa3oBaTeIbHON MPOTPAMMBbI MOJATOTOBKH OaKajIaBpPOB HCIIOJIB3YIOTCS
¢doHabl yueOHOU, y4eOHO-METOIUYECKOW, HAY4YHOMH, MEPHOJUYECKON HaydHO-TEXHHYECKOW JUTEepaTypbl
Nudopmanmonno-o6ubdauoreunoro nentpa (UbL]) PXTY um. [I.1. MenneneeBa u xadenp, yq4acTBYIOIIUX B
peayin3aluy NporpaMMal.

Nndopmanronno-6ubauoreunsiii  uentp PXTY wum. . M. MengeneeBa obecrnieunBaer
MH(OPMALUOHHYIO MOJJIEPKKY peanzanuu IPOrpPaMMBbl, COJICHCTBYET MOATOTOBKE
BBICOKOKBaJIM(PUIIMPOBAHHBIX  CIEIUAIMCTOB, COBEPLICHCTBOBAHHIO Y4eOHOro Ipoliecca, HaydyHO-
UCCIIEIOBATEIbCKOW  PalbOThI, CIOCOOCTBYET pPAa3BUTHUIO MNPO(ECCHOHANBHOM  KYJIbTYpbl Oyayllero
CHeIHaJINCTA.

UBL] yauBepcuteta obecrmeunBaeT OOydYarOMIMXCS OCHOBHOW Y4eOHOH, yueOHO-METOJIUYECKOU W
Hay4yHOM nuTepaTypoi, HEOOXOAUMOM i peanu3aly U KaueCTBEHHOIO OCBOEHHUS OOYy4arolIMMHCS IO
nmporpaMMe OakanaBpuaTa 00pa30BaTEIBHOTO IMpoIecca MO BCEM JAUCHHUIUIMHAM, TpakTukam u [MA
OCHOBHOI1 00pa30BaTeIbHON IPOrpPaMMBbl MOATOTOBKH OaKaaaBpoOB.

O6mmit 06beM MHOTOOTpacieBoro Gouma UBL] cocraBnser 1 716 243 sk3.

®oHJ y4eOHON U y4eOHO-METOJMUECKON JTUTEpaTypbl YKOMIUIEKTOBAH MEYATHBIMHU U 3JIEKTPOHHBIMU
u3nanusMu u3 pacuera 50 sk3. Ha Kaxkable 100 oOyuaromuxcs, a Uid JIUCUUIUIMH BapHaTUBHOM YacTH
00pa3oBaTeIbHON MporpaMMBbl U3 pacdera 25 9k3. Ha Kaxaeie 100 oOygaromuxcs.

@OHJ JOMOJHUTEIBHOW JUTEpaTyphl BKIIOYAET MOMUMO Y4eOHON JUTepaTypbl O(dulMaibHbIE,
CIpaBOYHO-OMOMMOTpadrueckue, CrenuaaTn3upoOBaHHbIE OTEYECTBEHHBIE U 3apyOCKHBIC MEPUOIUICCKIE U
nH(}OpPMAaLMOHHBIE U3/IaHUS.

NudopmanimoHHO-0MOIMOTEUHBIN IEHTP 00€CTIEUnBACT CAaMOCTOSITEIbHYIO pad0Ty 00yJaromuXxcs B
YUTAJBHBIX 3a1aX, MPEIOCTaBIISIs MIMPOKUN BBIOOP JIUTEPATYphl MO AKTYyaJbHBIM HAIIPaBJICHUSM, a TaKkKe
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o0ecrieynBaeT JOCTYyn K Mpo(ecCHOHANBHBIM 0a3aM JaHHBIX, HH()OPMAIMOHHBIM, CIPAaBOYHBIM U
MTOMCKOBBIM CHCTEMaM.

Kaxnprit oOydaromnuiicss obecrieueH cBOOOJHBIM JOCTYIIOM W3 JIFOOOW TOYKH, B KOTOPOW MMEETCS
noctyn K cetu MHTepHeT, Kk 35eKTpoHHO-0nbnmnoTeunoil cucreme (ObC) YHuBepcutera, KOTOpas COAECPKUT
pa3Nu4yHble W3JAHHUS 110 OCHOBHBIM H3Y4aeMbIM IUCIHMIUIMHAM W CPOPMHPOBAHA IO COTJIACOBAHHUIO C
paBooOIaIaTEISIMU yIeOHOM B y4eOHO-METOAMYECKOM JINTEPaTypPHI.

Jlisg Oojiee MOJHOTO M ONEPATUBHOIO CIPAaBOYHO-OMOIMOrpa@uueckoro U HMHPOPMAIOHHOTO
obcnyxuBanus B b1l peanuzoBana TeXHOJIOT U AIEKTPOHHON JOCTaBKU JOKYMEHTOB.
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DJIeKTPOHHbIe HH(OPMAaIlHOHHBIE pecypchl, HCIO0JIb3yeMble B Mpolecce 00yueHust

PexBU3UTHI 10r0BOpa
(HOMep, 1aTa 3aKJII0YECHUs, CPOK

XapakTepucTuKa OM0JIMOTEYHOT 0

JIeKTPOHHbI N N
Ne AelicTBHS), CCHLJIKA HA CallT ¢onxa, 1ocTYN K KOTOPOMY
pecype IBC, cymma gorosopa NpeaoCTaBJIsAeTCs 10r0BOPOM
b 9
KOJIMYECTBO KJIKYeil
DNeKTPOHHO- [IpuHaAIeKHOCTH — CTOPOHHSIS Komnexkuun: «Xumus» - usp-ea HOT,
OoubnroreyHas PexBuzutel norosopa — OO0 «Xumus» - uza-sa Jlaboparopus 3HaHUM,
cuctema (9bC) «M3patennbcTBO «JlaHb) «Xumus» - usn-Ba «JIAHby, «Xumwusin-
«JTAHb» Horosop ot 26.09.2020 KHUTY (Ka3zanckuit HallMOHAJIbHBIN
Ne 33.03-P-3.1-2173/2020 HCCIEN0BATENBCKAN TEXHOJIOTHYECKUI
CymmMma moroBopa — 747 661-28 YHUBEpCUTET), «XUMHUS» -  HU3]-Ba
C 26.09.2020 no 25.09.2021 OU3MATIIUT», «upopmaTuka» - u3a-
Ccpuika Ha caiit ObC — Ba «JIAHb», «UupopmaTukan-
http://e.lanbook.com HanmonaneHbiit OTKpBITBI YHUBEPCUTET
Kommuecto kimroueii - noctyn s | «MHTYWUT», «HXkeHepHO-TEXHUYECKHE
3apEeruCTPUPOBAHHBIX HAYKH - W3/-Ba «JIAHb»,
nosnp3oBareneit PXTY ¢ mroboro «Teopernueckass MexaHHMKa» - H3/-Ba
KOMIIBIOTEPA. «JIAHb», DxoHOMHKA U MEHEIKMEHT)» -
VY naneHHblid 10CTyN MOCTe m3n-Ba [amkoB u K., a Takxke oTaenbHbIe
MepPCOHAIbHON PETUCTPALlUU Ha U3J1aHusl B COOTBETCTBUU € JloroBopom.
caifte ObC.
DNEKTPOHHO - [IpuHannexHOCTh — COOCTBEHHAs! | DJIEKTPOHHbIE  BEPCHUM  Y4eOHBIX U
OoubnuoreyHas PXTY. Hay4HbIX uW3AaHuil  aBTopoB PXTY
cuctema UBI] Ccouika Ha cait ObC — o Bcem OOIL.
PXTY um. http:/lib.muctr.ru/
. 1.MenneneeBa Joctyn miig noyib30Batenei
(ma 6aze AUBC PXTY c¢ moboro kommbproTepa
«HpOucy)
NudopmannonHo- | [IpuHanne:xHOCTh CTOPOHHSSL. OnexTpoHHas OMOIMOTEKa HOPMATUBHO-
CIpaBOYHast PexBusutel kouTpakta — 000 TexHuueckux uznanuil. Conepxxut Oosiee
cucremMa «MHOOPMIIPOEKT-LenTp» 40000 HaUMOHANBHBIX CTAaHAAPTOB U Jp.
«TEXOKCIIEPT» | KonTpakt ot 23.11.2020 HT/
«Hopwmel, mpaBuna, | Ne 84-11823A/2020
CTaHIapTHI CymmMma noroBopa — 887 600-04
Poccun». C 01.01.2021 mo 31.12.2021
Ccpuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
KomnuecTto ximrouent — 10
JIMLEH3UH + JOKaJIbHBIA JOCTYI C
komnbroTepoB MBI,
DneKTpoHHas [IpuHauIe)KHOCTD — CTOPOHHSA B OB/l nocTynHbl 31€KTPOHHBIE BEPCUU
o6ubnuoreka PexBusutel norosopa — ®PI'bY JUCCEPTALMI Poccniickoi
JUCCEPTALMI PI'b l'ocynapcTBeHHOM OMOIMOTEKHU:
(BB PI'b) Horosop ot 23.04.2021 ¢ 1998 roma — mo cCHenMaIbHOCTAM:
Ne 33.03-P-2.0-23269/2021 «DKOHOMUYECKUE HayKu»,
CymmMma noroBopa — 398 840-00 «fOpuanaeckue HayKn»,
C 23.04.2021 no 22.04.2022 «Ilemaroruueckue HayK» U

Ccruika Ha caiit ObC —
http://diss.rsl.ru

KommuaectBo kmroueit — 10
JnuueH3ul + pacnevarka B MBI

«IIcuxonornyeckue HaAyKmw»;

¢ 2004 roma - mo BceM CIEIUMAIBEHOCTSIM,
KpoMe MeMIUHBI U (hapMaluy;

¢ 2007 roma - Mo BCEM CIEHHUAIILHOCTSM,
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BKJIOYass paboThl 1O MEOUIMHE U
dhapmanun.
bJI BUHUTHU PAH | [IpuHauie;kHOCTb — CTOPOHHSA Kpynueiimas B Poccun 0a3 naHHBIX IO
PexBusutel noropopa- BUHUTH | ecTecTBEHHBIM, TOYHBIM M TEXHUYECKUM
PAH HaykaM. Bxmogaer wmartepuansr  PXK
Horosop ot 20.04.2021 (PedeparuBnoro xypuana) BUHUTU c
Ne 33.03-P-3.1-3273/2021 1981 r. OOmwmit o6bem BJ[ — Gonee 28
CymmMma morosopa - 100 000-00 MJIH. IOKYMEHTOB
C 20.04.2021 no 19.04.2022
Cchuika Ha callT —
http://www.viniti.ru/
KonnuecTBo kimrouen —
JIOKQJIbHBIN JOCTYIT JUIS
moJib3oBareneit PXTY B UBIL
PXTY.
Hayuno- [IpuHa1€XHOCTh — CTOPOHHSS Hayuynas  snextpoHHas  OubiamoTexa
JJIEKTPOHHAs PexBu3uThl 10oroBopa — eLIBRARY.RU — o210 kpynHenmuin
o6ubnuoreka 00O Hayynast 3neKTpoHHas poccuiickuit nH(GOPMaIMOHHO-
«eLibrary.ru» o6ubnuoreka, aHAJIMTUYECKUI MopTall B 00JacTU HayKH,

Horosop ot 21.12.2020

No 33.03-P-3.1-3041/2020
Cymma norosopa — 1 200 000-00
C01.01.2021 mo 31.12.2021
Ccplika Ha CalT —
http://elibrary.ru

KonnuecTBo kimrouel — nocryn
1u1s moab3oBareneid PXTY mo IP-
azpecaM HEOTpaHUYCH.

VY naneHHblid 10CTyN MOCTe
MEPCOHAIIBHON PETUCTPALIMU Ha
carite HOb.

TEXHOJIOTUW, MEIUIIMHBI U O00pa3oBaHMUS,
conepkamuii peepaTsl U MOJIHBIE TEKCTHI
O6onee 29 MIH Hay4yHBIX cCTaTted W
MyOJIMKaIuii, B TOM YHCIIE SJIEKTPOHHBIC
Bepcun Oosiee 5600 poccHiiCKUX HAYYHO-
TEXHUYECKUX JKYPHAIIOB.

CrpaBouHo-
IpaBoBasi CUCTEMa
«KoHcynbTaHT+H»

[IpuHaIe)XHOCTh — CTOPOHHSIS
Kontpakr ot 15.12 2020

Ne 93-1335A/2020

Cymma xoHTpakTta 965 923-20
C01.01.2021 mo 31.12.2021
CchlIKa Ha CalT —
http://www.consultant.ru/
KommuectBo xiroueit — 50
IM0JIL30BAaTEIILCKHUX JIMIICH3UH 110
[P-anpecam.

CripaBo4HO-TIpaBOBast
3aKOHOJIATEILCTBY
denepanuu.

cucreMa o
Poccuiickon

CrpaBouHoO-
[paBoBasi CUCTEMa
I'apanT»

[IpuHaIe:)XHOCTh — CTOPOHHSIS
KonTpakr ot 24.11 2020

Ne 85-113D2A/2020

Cymma xoHTpakrta 664 356-00
C01.01.2021 o 31.12.2021
Ccruika Ha caliT —
http://www.garant.ru/
KonmuecTBo kimrouel — nocryn
qis monb3oBareneit PXTY mo IP-
aJpecaM HEOTpaHUYCH

l'apanT — crpaBo4YHO-IIpaBOBasi CHCTEMA
o 3aKOHOJIATEIIbCTBY Poccuiickoit
denepanuu.
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DNeKTPOHHO-
oubinoreyHast
cucrema
M3aTeIbLCTBA
«HOPAUT»

HpI/IHaI[J'IC)KHOCTI) — CTOPOHHAA
«IJNEKTPOHHOE U3AATEIHCTBO
IOPAUT»

Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021
CymmMma norosopa — 394 929-00
C 16.03.2021 mo 15.03.2022
Ccpunka Ha calT — https://biblio-
online.ru/

KonnuecTBo kimrouel — nocryn
JUTSL 3apETUCTPUPOBAHHBIX
nosnp3oBareneit PXTY ¢ mroboro
KOMITBIOTEpA.

VY najieHHbIA TOCTYII ITOCTE
MEPCOHAIIBHON PETUCTPALIMU Ha
canite OBC.

OnekTpoHHass  OWMOJMOTEKa  BKIIOYAET
6onee 5000 HauMeHOBaHHM y4e€OHUKOB U
y4eOHBIX MMOCOOMH MO BCEM OTPaACISIM
3HaHUU JU1sL BCEX YPOBHEM
po¢hecCHoHAIBHOTO 00pazoBaHus
OT BEAYIIUX HAyYHBIX TKOJT c

coboIeHneM TpeboBaHUi HOBBIX
OI'OCos.

10

DNEeKTPOHHO-
OonbmmoTeYHas
cucreMa
«KoHCynpTaHT
CTYZICHTa»

[TpuHAISKHOCTH — CTOPOHHSS
00O «Ilomurexpecypc»
Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021
Cymma norosopa — 138 100-00
C 16.03.2021 no 15.03.2022
Ccplika Ha CalT —
http://www.studentlibrary.ru
KonnuecTBo kimtouel — nocryn
IUTSL 3apETUCTPUPOBAHHBIX
nosb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY najieHHbIA TOCTYII ITOCTE
IIEPCOHAIBHON PErHCTPALH HA
caifte ObC.

Kommuiekt wuznmanuii, BXomsammux B 0azy
JTaHHBIX  «OJEeKTpoHHass  OubImoTEeKa
TexHu4eckoro BY3ay.

11

DNeKTPOHHO-
OubaMoTEeYHAS
cucremMa
«ZNANIUM.COM
»

[TpuHAISKHOCTH — CTOPOHHSS
000 «3BHAHHUYM»,

Horosop ot 06.04.2021

Ne 5137 20c¢ /33.03-P-3.1-
3274/2021

Cymma norosopa — 30 000-00
C 06.04.2021 mo 05.04.2022
Ccruika Ha caliT —
https://znanium.com/

KonmuecTBo kimtouen - 10CTym Juist

3apEruCTPUPOBAHHBIX
nosb3oBareneii PXTY ¢ mroboro
KOMITBIOTEpA.

Komnekuust u3gaHuii  y4eOHUKOB U
y4eOHBIX  MOCOOMM MO  pPa3IU4YHBIM
OTpaciisiM 3HAaHUW JUIsl BCEX YPOBHEH
podecCHoHANTBHOTO 00pa30BaHMUs.

12

NudopmanrionHo-
aHaJIUTHYECKas
cucTeMa Science
Index

[TpuHAISKHOCTH — CTOPOHHSS
00O «HayuHas anekTpoHHast
OubIMOoTEKAY

Horosop ot 26.02.2021

Ne SIO-364/2021/ 33.03-J1-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 mo 19.03.2022
Ccruika Ha caliT —
http://elibrary.ru

CucremaTtuzanus, KOPPEKTUPOBKA
npoduient yuenoix PXTY u yHusepcutera
B 1eioM. AHanu3  IyOJIMKalMOHHON
AKTUBHOCTH COTPYJHUKOB YHUBEPCUTETA.
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KomanuectBo Kimroueit —
JIOKQJIBHBIN JOCTYIT JUIS
coTpynHukoB MBII.

13

WN3narenncTBO
Wiley

[IpuHaIe:)XKHOCTH — CTOPOHHSIS
HammonanbHast moamucka
(Muno6puayku+ POON)
NupopmanrioHHoe MUchLMO
PODU ot 10.06.2021 Ne 622
C01.01.2021 mo 31.12.2021
CchlIKa Ha CalT —
http://onlinelibrary.wiley.com/
KonuuecTBo kittoueit - 1OCTyI J1st
noan3oBateneii PXTY mo IP-
azpecaM HeorpanuueH. Bo3moxxeH
YAAJIEHHbBINA TOCTYH MOCTE
WHJIMBHUIyaJIbHOM PETrUCTpaIiy.

Komnekuus xypHanoB 1o BceM 00JacTsIM
3HaHUH, B TOM YHCJIC U3BECTHHIC KYpPHAIIBI
1o XUMUH, MaTepHUaJIOBEICHUIO,
B3PBIBYATHIM BEIIECTBAM H JIP.

14

QUESTEL ORBIT

[IpuHaIe:)XHOCTh — CTOPOHHSIS
HammonanbHast moamucka
(Muno6puayku+ POON)
NupopmanrionHoe mucsMo
PODU ot 10.06.2021 Ne 621
C01.01.2021 mo 31.12.2021
Ccruika Ha caliT —
https://orbit.com

KonnuecTBo kimrouel — nocryn
ni1s monb3oBareneit PXTY mo IP-
azpecaM HEOTPaHUYCH.

ORBIT SIBISETCS rJ100aIbHBIM
OTIEPATHBHO OOHOBJISIEMBIM IMaTEHTHHIM
MOPTAJIOM, TIO3BOJISIIONIAM OCYIIECTBIISTh
MOMCK B TMEpEYHE 3asiBOK Ha TMATEHTHI,
MOJIyYE€HHBIX,  npuOnusutensbHo,  80-
MMaTEHTHLIMHA YUPEKACHUSIMU B
Pa3IUYHBIX CTpaHax MHpa i
MPEAOCTABICHHBIX TPAHTOB.

15

American Chemical
Society

[IpuHaIe)XKHOCTH — CTOPOHHSIS
HanmonansHas moamnucka
(Muno6pnayku+ POON)
NupopmanrionHoE MucsMo
PODU ot 26.07.21 No 787
C01.01.2021 mo 31.12.2021
Ccplka Ha CalT —
http://www.acs.org/content/acs/en.
html

KonnuecTBo kimrouel — nocryn
115 moab3oBareneid PXTY o IP-
aJpecaM HEOTpaHUYCH.
Hacrpoiika ynanesHoro nocryna:
https://pubs.acs.org/page/remoteac
cess

Komnekuust >KypHajioB 0O XUMHU U
xumudeckon  texnojorun ~ Core  +
m3narenbcTBa American Chemical Society

16

baza manabIx
Reaxys n Reaxys
Medicinal
Chemistry
Kommanumu Elsevier

HammonansHas noanucka
(Muno6pnayku+ POON)
Nudopmanrionnoe mucsMo
PODU ot 15.06.2021 Ne 633

C 01.01.2021 mo 31.12.2021
Ccplka Ha CalT —
https://www.reaxys.com/
KonmuecTBo kimrouel — nocryn
1u1s moab3oBareneid PXTY mo IP-
ajzipecaM HEOrpAHUYEH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in

Reaxys Bkimrouaer B ce0si CTPYKTYPHYIO
0a3y JaHHBIX XMMHUYECKHX COCIUHEHHH U

ux AKCIEPUMEHTAIILHBIX CBOICTB,
pedepaTuBHyt0 0a3y IKYpPHAJIBHBIX W
MTaTEHTHBIX nyOnuKanui, 6azy
XUMHUYECKUX  peakuui ¢  QyHKIUeH
MIOCTPOEHHUSI IJIaHA CUHTE3A.

Monynb OMOJIOTUYECKH AKTUBHBIX
COCIMHEHMUI, OMOJIOTMYECKUX MMUIICHEH,
(hapMaKoJIOTHUECKIX CBOWCTB
XUMHYECKUX COeIMHEHU I Reaxys
Medicinal Chemistry SABJISIETCS
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structions/elsevier _instructions.pd

D)

KpymnHenieil B Mupe 6a30il JaHHBIX.

17 Pecypcor [IpuHaAJIEKHOCTH — CTOPOHHSIS OTKpBIT AOCTYM K pecypcam:
MEKyHAPOIHOMN HannonaneHas noanucka WEB of SCIENCE - pedeparuBHas u
KOMIIaHUH (Muno6puayku+ POON) HayKOMeTpHuueckas 0aza JaHHbIX.
Clarivate Analytics | MndopmanrioHHOE MUCHEMO MEDLINE — pedeparuBHas 0aza JaHHBIX

POOU ot 15.06.2021 Ne 632 10 MEJUIMHE.
C 01.01.2021 mo 31.12.2021
Ccbuika Ha calT —
http://apps.webotknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R1[j2TUYmdd7b
UatOlJ&preferencesSaved=
KonnuecTBo kimrouel — nocryn
Jutst moJib3oBateneit PXTY no IP-
ajipecaM HEOrpaHUYEH.

VY najieHHbINA TOCTYI
(https://clarivate.ru/blog/2020_03
_web of science remote access).

18 DNEeKTPOHHBIE [IpuHaAIeKHOCTH — CTOPOHHSIS - [TosmHOTEKCTOBAS KOJUIEKIUS
pecypcbl HannonaneHas noanucka AJIEKTPOHHBIX KYpHAJIOB  Springer 10
W3/1aTeIbCTBA (Muno6pnayku+ POON) pa3nuuHbIM oTpacisMm 3HaHuit (2019 r.)
SpringerNature Nudopmanrionnoe mucsMo http://link.springer.com/

POOU ot 26.07.21 Ne 785 [TonHOTEKCTOBAs KOJUIEKLIHS JKYPHAJIOB
C 01.01.2021 mo 31.12.2021 (apxuB 1893-1945)
Ccpuika Ha calT http://link.springer.com/
http://link.springer.com/ - [TonHoTekcToBble 85 IKypHAIOB
KonunuectBo kitoueit — nocTyn Nature Publishing Group
i nonb3oBarenedt PXTY mo IP- | https://www.nature.com/siteindex/index.ht
aZpecaM HEOTPaHUYEH. ml
- Komnekuusi HaydyHBIX MPOTOKOJIOB
10 Pa3JIMYHBIM OTpacisiM 3HaHUM Springer
Protocols
http://www.springerprotocols.con/
- Komnekuusi HaydHbIX MaTepHaioB
B o0macth  (QU3MYECKUX HAYK H
uHxuHUpuHra Springer Materials (The
Landolt-Bornstein Database)
http://materials.springer.com/
- [TonHbIi AOCTYN K CTaTHUYECKUM U
JMHAMUYECKAM CIIPABOYHBIM  W3JIAHHSIM
1o J1t000i Teme
- PedeparuBnas 0a3a maHHBIX TIO
YUCTOM W NPUKIAAHOW  MaTeMaTHKE
zbMATH http://zbmath.org/
- Nano Database
https://goo.gl/PdhJdo
[TonHoTekcToBas KOJUTEKITUS KHUT
U3/1aTeNNbCTBa SpringerNature o
paznuuHbIM  oTpacisaM 3HaHuit  (2019)
http://link.springer.com
19 WznatensctBo The | [IpuHaanexHOCTh — CTOPOHHSIS baza pannbix KemOpumxckoro ueHrtpa

Cambridge

HauwmonanpHas moanucka

CTPYKTYPHBIX JTAHHBIX (Cambridge
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Crystallographic (Muno6puayku+ PODI) Crystallographic Data Centre) — CSD
Data Centre NupopmanrioHHOE MUCHEMO Enterprise COJIEP’)KUT  JIaHHBIE O
(KembOpumxckuit PO®U ot 10.05.2021 Ne 527 KPUCTAJUIMYECKUX,  OPraHMYECKUX U
LEHTP C 01.01.2021 mo 31.12.2021 3JIEMEHTOOPraHUYECKUX COCTUHEHHUSIX.
CTPYKTYPHBIX Ccpuika Ha CalT — CSD mpenocTaBisieT MIMPOKHA CIEKTP
JTAHHBIX) https://www.ccdc.cam.ac.uk/struct | BapuaHTOB ~ TIOWCKa  KPUCTAUTMYECKUX
ures/ CTPYKTYp: IO HAa3BaHHUIO, XUMHUYECKOU
KonnuecTBo kimrouel — nocryn bopmyie, JIIEMEHTHOMY COCTaBy,
quist mosib3oBatenet PXTY nmo IP- | nurepaTypHOMy  HCTOYHUKY, JAETAISAM
ajipecam. AKCIEPUMEHTA, (hparMeHTy CTPYKTYPHI.

20 Komnexuun [IpuHaAJIEKHOCTH — CTOPOHHSIS «Freedom Collection» — moaHOTEKCTOBAs
U3/1aTeNbCTBA HanuonanpHas noamnucka KOJUIEKIIMSI ~ DJIGKTPOHHBIX  JKYpHAJOB
Elsevier na (Muno6puayku+ PODI) m3narenscTBa  Elsevier mo  paznuyHbIM
mwiarpopme NupopmanrioHHOE MUCHEMO OTpACIIsIM 3HAHUM, BKIIFOYAIOIIAasi HE MEHEe
ScienceDirect POOU ot 10.06.2021 Ne 620 2000  HauMEHOBaHHMM  3JIEKTPOHHBIX

C 01.01.2021 mo 31.12.2021 KYpPHAJIOB.
Cchuika Ha calT — «Freedom Collection eBook collection» —
https://www.sciencedirect.com cogepxutr Oosmee 5 000 kumr mo 24
KonmnuectBo kintoueit — nocTyn pa3IMYHbIM  OPEIMETHBIM  00JacTsIM
qs mosb3oBarerieit PXTY mo IP- | ecTeCTBEHHEIX, TEXHUYECKUX u
azipecam. MEJUIIMHCKUX HaYK.
VY najieHHbINA TOCTYI Hoctyn k apxuBam 2015-2019 rr.
(https://podpiska.rfbr.ru/storage/in
structions/elsevier instructions.pd
.
22 (0] [IpuHauIe)KHOCTD — CTOPOHHSA
HammonansHas noanucka
(Muno6pnayku+ POON)
NupopmanrionHOE MUCHEMO
POOU ot 26.07.21 Ne 788
C 01.01.2021 mo 31.12.2021
Ccplika Ha calT —
https://www.iop.org/
KonnuecTBo kimrouel — nocryn
115 moab3oBareneid PXTY o IP-
ajzipecaM HEOrpaHUYEH.
KonnuecTBo kimrouel — nocryn
1u1s moawk3oBareneid PXTY o IP-
ajzipecaM HEOrpaHUYEH.
Ji ostydeHus y1aleHHOIro
JOCTyIa He0OX0AMMO
3apeructpupoBarhcsina caiite [OP
13 CETH CBOEW OpPraHM3aluu U,
UCIO0JIb3YS IaHHYIO YYETHYIO
3aMuch, aBTOPU30BATHCS Ha caiTe
U3/1aTeNbCTBA.
23 Scopus [IpuHauIe)KHOCTD — CTOPOHHSA MynpTUanCUUIIIMHApHAsA —pedepaTuBHAas

HammonanbHast moamucka
(Muno6pnayku+ POON)
NudopmanrionHoe MucsMo
PODU ot 10.06.2021 Ne 619
C01.01.2021 mo 31.12.2021
Ccruika Ha caliT —
http://www.scopus.com.

U HayKkomeTpuueckas  0aza

m3parenscrtBa ELSEVIER

JaHHBIX
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KonnuecTBo kimtouel — nocryn
115 moabk3oBareneid PXTY mo IP-
ajzipecaM HEOrpaHUYEH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/elsevier instructions.pd

.

24 Royal Society of | [IpunHaanexHOCTb — CTOPOHHSIS Komnekuust Brirowaer 44  KypHaia.
Chemistry HammonansHas mmoammucka TemaTuka: oprannyeckas, aHaIuTHYECKas,
(Koponesckoe (Muno6puayku+ PODI) buzmveckas XUMUS, OMOXUMUS,
XHUMHYECKOE HNudopmanronHOE MMCHEMO AIEKTPOXUMHUS, XUMHUICCKHE TEXHOIOTHH.
00111eCcTBO) PODU ot 26.07.21 Ne 790

C 01.01.2021 mo 31.12.2021
Ccplka Ha CalT —
http://pubs.rsc.org

KonudecTBo KiIro4ei - TOCTYI JIIs
noJsis3oBarened PXTY no IP-
azipecaM HeoTrpaHHUEH.
Hacrpoiika ynanesHoro gocryna:
https://www.rsc.org/covid-19-
response/publishing-remote-
access

25 ProQuest [IpuHaIe:)XHOCTh — CTOPOHHSIS baza mannbix ProQuest Dissertation &
Dissertation and HannonansHas moanucka Theses Global (PQDT Global)
Theses Global (Muno6pnayku+ POON) aBTOPUTETHAs KOJUJIEKLUs U3 O6osee 5 MIIH.

Nudopmanrionnoe mucsMo 3apyOeKHBIX JUCCePTAINH, Oosee
POOU ot 28.06.2021 Ne 688 2,5 MJIH. W3 KOTOPBIX IIPEJICTaBIICHBI B
C 01.01.2021 mo 31.12.2021 MTOJTHOM TEKCTE.

CchlKa Ha CalT —
http://search.proquest.com/disserta
tions?accountid=30373
KonundecTBo KiIro4ei - TOCTYI JIIs
noJsis3oBarened PXTY no IP-
ajJipecaM HEOTPaHWYCH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/proquest _instructions.p

df)

BecrnaTHble apXUBHBIC KOJUICKITHH, TPHOOpeTeHHBIe MUHOOPHAYKH JJIs BY30B.

ApxuB MszparenncrBa American Association for the Advancement of Science.llaker «Science
Classic» 1880-1996

Apxus MsnarennctBa Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB m3garenncrBa Mucturyra dbwusuku (BeaukoOpuranwus). Ilaker «Historical Archive 1874-
1999» ¢ mepBOro BBIIYCKA Ka)KA0T0 sKypHaia mo 1999, 1874-1999

ApxuB m3garenbctBa Nature Publishing Group. ITaker «Nature» ¢ IIEPBOro BBIIYCKA MEPBOrO
HoMmepa 1o 2010, 1869-2010

ApxuB m3parennpctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro BbIIyCKa
Kakgoro sxypHaia mo 1995, 1849-1995

ApxuB m3garennctBa Sage. Ilaker «2010 SAGE Deep Backfile Package» ¢ mepBoro BbImycKa
Ka)kKJ1oro sxkypHazia mo 1998, 1890-1998

Apxus m3garensctsBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BbIIYCKa KaJIOrO
KypHaua no 1996, 1798-1997
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ApxuB m3parennctBa Cambridge University Press. Ilaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mepBOro BbeIIYCKa Kaxkaoro skypHaia mo 2011, 1827-2011

Apxus xypaanoB Kopoaesckoro xumuueckoro ooiiectsa (RSC). 1841-2007

ApXHB KOJUICKIIUU KYPHAJI0B AMEpHKaHCKOTO reodusndeckoro corosa (AGU), mpenocraBisgeMbli
m3garenscrBoM Wiley Subscription Services, Inc. 1896-1996

becninaTHble opuIManbHbIe OTKPBITEIE pecypchbl HTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunsier 6osiee 10000 HayyHBIX KYpHAJIOB MO Pa3JIMYHBIM OTPACISAM 3HaHUU (OKOJIO 2
MUJUIMOHOB ctateit) u3l34 crtpan mupa.
2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3ze pasmemieHo 6osnee 3000 KHUT MO pPa3IMYHBIM OTPACISAM 3HAHWM, MpPeAOCTaBIEHHBIX 122
HAayY4YHbIMU HU3JATCIILCTBAMMU.
3. BioMed Central https://www.biomedcentral.com/

baza mannbix Biimtouaer Oosee 300 pereH3UPYEMBIX KYpPHAJIOB MO OMOMEIUIIMHE, MEIUIIUHE U
€CTeCTBEHHbIM HaykaM. Bce craThu, pazMelieHHble B 6a3e, HaX0IATCsl B CBOOOJHOM JOCTYIIE.
4. DneKTpOoHHBIN pecype arXiv https://arxiv.org/

Kpynuelimum OecrnaTHbIA apXUB AJIEKTPOHHBIX HAyYHbIX NYOJIMKaUuid Mo pasjenaMm (pu3MKy,
MaTeMaTUKU, UH(POPMATUKH, MEXaHUKHU, aCTPOHOMHUHU U Ouosoruu. MmMeercs moApoOHbBIN TeMaTHUECKUN
KaTaJIOI ¥ BO3MO>KHOCTb IIOMCKA CTATEH 110 MHOXKECTBY KPUTEPHEB.

5. Komnekuus xxypnaio MDPI AG http://www.mdpi.com/

MHuoroucuIIMHaApHeId UG POBOKM  M3AATEIBCKUN  pecypc, SBIAETCS  IUIaTGpopMort st
peleH3uPyEeMbIX Hay4YHBIX KYpHAJIOB OTKpBITOTO noctyna, n3gammuxcs MDPI AG (bazens, [lBeitmapust).
W3natenbcTBo BhimyckaeT Oosee 120 pazHOOOpa3HBIX 3JIEKTPOHHBIX JKYPHAIOB, HAXOSIIUXCS B OTKPHITOM
JOCTYIIE.

6. W3natenbctBO ¢ oTKpbITHIM gocTynoM InTech http://www.intechopen.com/

[lepBoe u kpymnHeiiee B MUPE U3ATEIbCTBO, MyOJUKYIOIIEE KHUTU B OTKPBITOM JOCTYIE, OKOJIO
2500 nayunbix u3ganuil. OCHOBHas TeMaTudecKash HalpaBJIEHHOCTb - (PU3MYECKHE U TEXHUYECKHE HayKH,
TEXHOJIOTUU, METUIIUHCKUE HAYKU, HAYKH O )KU3HHU.

7. baza nannbix xumudeckux coenuuennii ChemSpider http://www.chemspider.com/

ChemSpider — 310 OecrnaTHasi XUMHUecKas 0a3a JaHHBIX, [IPEIOCTABIISIONIAs OBICTPBINA JOCTYN K
Oosnee yeM 28 MWJIMOHAM CTPYKTYpP, CBOMCTB M COOTBETCTBEHHOW MHpopmauuu. Pecypc npuHaanexur
Koponesckomy xummuueckomy obmectBy Benukobpuranuu (Royal Society of Chemistry).

8. Komnnekuus xxypnano PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosuiexius KypHajaoB, B KOTOPbIX IMYOJUKYIOTCS OTYETHI O HOBBIX HCCIIEJIOBAHUAX B
0o0JacTH €CTECTBEHHBIX HAayK M MeAulMHbL. Bce ypHanbl pasmerieHsl B cBoOoaHoMm pgoctyne (Open
Access), Bce CTaTbU NMPOXOJAT CTPOTOE HAYYHOE PELIEH3UPOBAHUE.

0. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo mo marentam u toBapHbiM 3HakamM CIIA — USPTO — mnpenocraBisier cBOOOAHBIM
JOCTYII K aMEpUKaHCKUM INaTeHTaM, onyosnkoBaHHbIM ¢ 1976 r. 1o HacTosiee Bpems..
10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTtenTsl (MO0 maTeHTHBIE 3asBKK) OoJsiee 50 HalMOHAJIBHBIX M HECKOJIBKMX MEXIYHapOIHBIX
MaTEeHTHBIX 0I0pO, B TOM uuncie nocinbie TekeThl nateHToB CIIA, Poccun, @pannuu, SAnonnu u ap.
11.  ®enepanbHbIi WHCTHUTYT IIPOMBILLIIEHHON COOCTBEHHOCTHU (PUIIC)

http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypebt ®UIIC cBoOoaHOTO NOCTYNA!

- OnektpoHHbie OroymeTenu. M3o6perenus. [lone3npie Moaenu.

- OTKpBITHIE peeCTPbl POCCUUCKUX N300pETEHHI U 3aIBOK HAa U300peTEHUsI.
- Pedepatbr poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.
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- HOJIHBIC TCKCTBI pOCCI/IﬁCKHX IIATCHTHBIX I[OKYMGHTOB N3 IIOCICOHETO O(i)I/IHI/IaHI)HOFO
OrOJIIETEHS.

6.3 TpedoBanus k KaapoBbIM ycaoBusM peanausauuu OOII 6akanaBpuara

Peanuzanus OOII 6akanaBpuarta obecrieunBaeTcs Ne1arorndeckuMu pabOTHUKaMU YHUBEpCUTETa, a
TaKKe JIMIaMH, TpuBiiekaeMbIMU K peanu3anuu OOII GakanaBpuara Ha HHBIX YCIOBUSX.

Kpanudukanus megarorndeckux paOOTHUKOB YHUBEPCHUTETa COOTBETCTBYET KBAIM()UKAITMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBAIU(PUKAIIMOHHBIX CIPAaBOYHHUKAX U (WIK) NpodeCcCHOHAIbHBIX CTaHAapTax.

He menee 60 npo1ieHTOB YHCIEHHOCTH NEIarorn4eckux pabOTHUKOB YHUBEPCUTETA, YUACTBYIOLIUX B
peannzauuu OOII OakanaBpuara, u JMll, IpUBJIEKAEMbIX YHHUBepcUuTeToM K peanusauun OOII 6akanaBpuara
Ha MHBIX YCIOBHUAX (MCXOZS M3 KOJMYECTBA 3aMEUIAEMbIX CTaBOK, MPUBEIEHHOIO K LEIOYHCICHHBIM
3HAYCHHIM), BEIYT HAYUHYIO, YI€OHO-METOIUYECKYI0 U (WJIM) MPAKTHYECKYI0 paboTy, COOTBETCTBYIOIIYIO
poQuITI0 mpenogaBaeMon JUCHUILIUHBL (MOTYJIS).

He menee 5 npoiieHTOB YHMCIEHHOCTH MEJarornuyeckux pabOTHUKOB YHUBEPCUTETA, YHACTBYIOIIUX B
peannzauuu OOII OakanaBpuara, U JMll, IPUBJIEKAEMbIX YHUBepcUTEeTOM K peanuzauun OOII 6akanaBpuara
Ha MHBIX YCIOBHUAX (MCXOJS M3 KOJMYECTBA 3aMELIAEMbIX CTAaBOK, IPUBEIECHHOTO K LEI0YHCICHHBIM
3HAYEHUSIM), SABIISIOTCA PYKOBOAUTEISMHU U (UIM) paOOTHUKAMHM WHBIX OpPraHu3aluid, OCyLIECTBIISIIOIINMHU
TPYIOBYIO  JIeTENbHOCTh B  INpoQeccHOHANbHON cdepe, COOTBETCTBYIOLIEH MpoQeccuoHaTbHOMI
JEATEINbHOCTH, K KOTOPOW TOTOBSITCS BBIMTYCKHUKH (MMEIOT CTaX pabOTHl B JAaHHOH MpoQecCHOHaTbHOMN
cdepe He MeHee 3 ieT).

He Menee 60 mnpoLEHTOB YHCICHHOCTH NEAArOTMYECKUX paOOTHUKOB YHHUBEpPCUTETa U JIUL,
MIPUBJIEKAEMBIX K 0O0pa30BaTeIbHOM JESITEbHOCTH YHHUBEPCUTETa Ha WHBIX YCIOBHAX (MCXOAd U3
KOJIMYECTBA 3aMEUIaeMbIX CTAaBOK, IPUBEJCHHOIO K LEJIOYHMCIECHHBIM 3HAaYEHHSIM), UMEIOT YUEHYIO CTEIECHb
(B TOM 4HcCIIE yYEHYIO CTENEHb, MOJYYEHHYI0 B MHOCTPAaHHOM TOCYJapCTBE U IpU3HaBaeMyro B Poccuiickoit
Oenepannn) W (WiK) ydeHOe 3BaHUE (B TOM YHCJIE YYEHOE 3BaHHE, IOJYYCHHOE B HHOCTPAHHOM
rocyfapctse u nmpusHaBaemoe B Poccuiickoit deneparun).

6.4 TpeooBanus k GpuHAHCOBBLIM yciaoBusiM peanuzanuun OOII 6akanaBpuara

®dunancoBoe obecrneuenue peanuzanuu OOIl GakamaBpuara OCyIIECTBISIETCS B 00beME HE HUKE
3HA4YCHW 0a30BBIX HOPMATHBHBIX 3aTpaT HAa OKa3aHWE TOCYAApCTBEHHBIX YCIYr MO pealu3aluu
00pa3oBaTeNbHBIX MPOrpamMM BEICHIET0 00pa3oBaHUS — TMporpaMM OakajlaBpuaTta W 3HAYCHHU
KOPPEKTUPYIOIUX KOIPPUIMEHTOB K 0a30BbIM HOpPMAaTHBAM 3aTpaT, OlpeaenseMblx MHHHCTEPCTBOM
HayKH U BbIcuiero oopasosanus Poccuiickoit denepanuu.

6.5 TpeGoBaHus K NpUMeHsIeMbIM MeXaHM3MaM OLIEHKH KayecTBa 00pa30BaTe/IbHOM 1eATeJIbHOCTH 1
noaAroroBku odyyarmuxcsa no OOII 6akanaBpuara

KauectBo 00pazoBarenbHON neATENbHOCTH M MHOAroToBKH oOywatomuxcs OOIl OakanmaBpuara
ONpeJeNsieTcss B paMKaxX CHUCTEMbl BHYTPEHHEH OLIEHKH, a TaKKe CHCTEMbl BHELIHEH OLEHKH, B KOTOPOM
YHUBEPCUTET IPUHUMAET y4acTHe Ha JOOPOBOJIbHON OCHOBE.

B wnensx coepumienctBoBanuss OOIl GakanaBpuaTa Hpu IMPOBEIECHUU PETYISIPHONM BHYTpPEHHEH
OLICHKM KadecTBa 00pa3oBaTelIbHOM AEATEIbHOCTH M MOAroToBKM oOydatomuxcs mo OOII OakanaBpuara
npuBiiekaer padotojarenedl M (WIM) UX OObEIUHEHUS, UHBIX IOPUAWYECKUX W (UiIu) (pU3HUECKUX JuL,
BKJIIOYAsi IEAArornyeckux paboTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHeH CHUCTeMBbl OLEHKHM KauecTBa oOpa3oBaTesibHOM aedrenbHocTd 1o OOII
OakanaBpuaTa OOy4arONIMMCSl TPEJOCTaBIIAETCS BO3MOXKHOCTh OLIGHMBAaHUS YCJIOBUH, COJEpIKaHMUS,
OpraHM3aluy M KadecTBa 0Opa30BaTENbHOrO Ipolecca B LEJIOM W OTAEIbHBIX AMCUUIUIMH (MOIyJei) u
MPAKTHUK.

BHemHsis oneHka kauecTBa 00pa3oBaTeabHON EATEIBHOCTH 0 IporpaMme OakajaBpuaTa B paMKax
MPOLEAYpbl TOCYAApCTBEHHON aKKpeAUTALUU OCYIIECTBIISAETCA C LEJbI0 MOATBEPKICHHUS COOTBETCTBHS
00pa3oBaTebHON JEATEIHLHOCTH 10 TIporpamme OakanaBpuata TpedoBanmsim O@I'OC BO.

Bremnss onenka kadecTBa 00pa3oBaTeNbHON NEATEILHOCTH B MOATOTOBKM oOydaromuxcs mo OOl
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OakanaBpuaTa MOJKET OCYHIECTBJIATBCA B paMKax MNpodecCHOHATBHO-O0IIECTBEHHON aKKpeIUTalNH,
MIPOBOJMMON paboToAaTeNsIMU, UX O0OBbEINHEHUSAMH, & TAK)KE YIOJHOMOYEHHBIMU UMM OpPraHU3alUSIMU, B
TOM YHCJI€ MHOCTPAHHBIMU OpraHU3alUsIMH, JM00 aBTOPU30BAHHBIMU HALIMOHAIBHBIMU NPO(EeCcCHOHAIBHO-
OOLIECTBEHHBIMU OPraHU3ALUIMU, BXOISIIMMU B MEXKIYHApOIHbIE CTPYKTYPbl, C LEIbI NPU3HAHUS
KayecTBa W YPOBHS IMOJATOTOBKM BBIITYCKHUKOB OTBEUYAIOUIUMHU TpPeOOBaHUSIM MPOECCHOHANIBHBIX
CTaHIapTOB (MIpU HAIWYUM) U (WIM) TpeOOBAaHUSAM pBIHKA TpyJa K CIELHMAIUCTaM COOTBETCTBYIOLIEIO
npoduis.

7 HOPMATUBHO-METOANYECKOE OBECIIEYEHUE CUCTEMbI OHEHKH KAYECTBA
OCBOEHMUSA OBYUHAIOLIUMHUCHA ITPOTI'PAMMbI BAKAJIABPUATA

B cootBerctBUN ¢ ®I'OC BO 3++ mo nampanenuto moarotoBku 18.03.01 XuMuueckass TEXHOIOTUS
OllCHKa KadecTBa ocBoeHMs oOydaromumucs OOIl OakanaBpuara BKIIOYAET TEKYIIUH KOHTPOJIb
yCIIeBaEMOCTH, IPOMEXKYTOUHYIO arrecTanuio U I'MA oOyuaroniuxcs.

HopmaTuBHO-MeTOTMYecKoe 0OecrieueHre TEKYIIETO KOHTPOJIS YCHEBAEGMOCTH, IMPOMEKYTOYHOM
arrectaruu U ['MMA obydaromuxcs mo OOII GakanaBpuara ocymiectsisieTcsi B cootBercteuu ¢ @I'OC BO
3++ 1 JOKaTbHBIMH HOPMATHBHBIMH aKTaMH YHUBEPCHTETA.

Texywuit KOHMPONL, NPOMEINCYMOYHAA amMmMeCmayus U ammecmayuorHble UCNbIMAHUSA UMO2060U
(eocyoapcmeennoii umozogoti) ammecmayuu evinyckHukos OOII baxanaspuama

Texymuid KOHTpOJb M MIPOMEXKYTOUHAs aTTecTalus IO BCEM BUJAM Y4eOHOM JesATENbHOCTH
oOyyarouuxcst OCYIIECTBIIIETCS B COOTBETCTBUHM ¢ TpeOoBaHusiMH [lojiojkeHuss O peMTUHIOBOW cHucTeMe
OIIEHKH KaudecTBa y4deOHO# paborel ctyaeHToB B PXTY um. JI.M. MenneneeBa, mMpUHITOTO PEIICHHEM
VYyenoro coera PXTY um. JI.U. MenneneeBa ot 26.02.2020, nmpoTtokos No 8, BBEJACHHOTO B JACHUCTBHUE
npuka3zoMm pekropa PXTY um. JI.U. Menaeneesa ot 20.03.2020 Ne 27 O/I.

Texymuid KOHTPOJb YCHEBAEMOCTH OOydaroIUXcsi OOecrneuynBaeT OLEHKY YPOBHS OCBOCHMS
TUCLMIUINH, POXO0XKJIEHUS IPAKTHK, BblNosiHeHUs BKP u npoBoauTcs npenonasarenem Ha J1000M U3 BUJOB
yueOHBIX 3aHATUN. OOs3aTENbHON COCTABISIOUIEN TEKYIIEro KOHTPOJISI YCIIEBAEMOCTU SBIISETCS y4eT
[IpenoJaBaTeNsIMU MMOCEIaeMOCTH YUeOHbIX 3aHATHH oOydaromumucs. [1o pe3ynbpratam TeKyero KOHTPOJIs
yCIIEBaEMOCTU TPU pa3a B CEMECTp JJIi BCEX KypCOB MO BCEM AMCLUMIIMHAM IPOBOJIUTCS AaTTECTalMs
00yJaronuxcs.

[IpomexyTouHas arrecranusi NPOBOJUTCS B (POpPME HK3aMEHOB, 3aYETOB C OLICHKOW M 3a4E€TOB JUIS
BCEX KypCOB IO AMCLUMIUIMHAM M IPAKTHKaM, NPEAYCMOTPEHHBIM Y4eOHBbIM IUTaHOM. PesynbTaThl crauu
3a4€TOB OLICHMBAIOTCS HA «3Aa4YTEHO», «HE 3a4TEHO)»; 3a4€TOB C OLEHKOW M JK3aMEHOB — Ha «OTIIMYHO»,
«XOPOLIOY, «YAOBJIETBOPUTEIIBHO», «HEYIOBIECTBOPUTEIBHO.

[Ipu ocBoenuu Hacrosue OOII GakanaBpuaTa U3y4eHHUE YACTH JUCLMILIMH MOXET ObITh 3aMEHEHO
Ha OHJIAWH-KYpPCBI, IPU YCIOBUHU, YTO B pE3yJbTaTe OCBOEHUS OHJIAWH-Kypca (OPMHUPYIOTCS TE XKe
KOMITETEHIMH (4acTU KOMIETEHIIUI), YTO U B paMKaX YKa3aHHBIX TUCHUIUIMH. OHJIaH-KypC JOJIKEH OBbITh
BBIOpaH U pealn30BaH B coOTBETCTBUU ¢ [losiokeHneM o 3auere pe3yabTaTOB OCBOEHUS OTKPBITHIX OHJIANH-
KYpPCOB, peain3yeMbIX 0Opa3oBaTelbHbIMH opranusanusmu, B PXTY um. [I.1A. MenaeneeBa, mpuHATOTO
pemienneM Yuenoro coeta PXTY um. J[.M. MenaeneeBa ot 27.03.2020, npotokon Ne 9, BBeAeHHOTO B
neiicreue npukazoM pekropa PXTVY um. JI.1. MenneneeBa ot 27.03.2020 Ne 29 O/I.

I'MA ocymiecTBisieTcs B COOTBETCTBUM C TpeboBaHusMu [loyokeHHs O TOpsAKe ITPOBEICHUS
rocy/lapCTBEHHOW HUTOrOBOM aTTecTaluu M0 00pa3oBaTelbHBIM IpPOTrpaMMaM BBICIIETO OOpa3oBaHMS —
nporpaMMmamM OakajiaBpuaTa, IporpaMMmamM cCliequaauTeTa, nporpaMmmaM marucrpatypsl B PXTVY um. J[.W.
MenpeneeBa, npunaroro pemennem YdeHoro cosera PXTY wum. J[.M. MengneneeBa or 30.10.2019,
npotokoJ1 Ne 3, BBesieHHoro B JieiicTBue npukazom pexkropa PXTY um. JI.U. Menaeneesa ot 14.11.2019 Ne
646A; TlomosxeHus1 O BBIITYCKHOW KBaTU(DPUKAITMOHHOW paboTe it 00ydaronmuxcs 1mo o0pa3oBaTEIbHBIM
porpaMMaM BbICIIEro o00pa3oBaHMs — HporpamMmam OakanaBpuara, IporpaMMmaM CHEIUaUTeTa,
nporpamMmmam maructparypsl B PXTY um. JI.M. MenneneeBa, IpuHATOrO penieHueM YueHoro cosera PXTVY
uM. J[.U. Menneneesa ot 30.10.2019, npotokon Ne 3, BBeneHHOro B jAelicTBUE MpuKa3oM pekropa PXTY
uM. JI.1. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nonyckarotcs oOydaromuecs, HE UMEIOIIUE aKaJeMUYEeCKON 3aJJ0JDKEHHOCTH U B IOJHOM
oObeme BbInosHUBIIKE Yy4ueOHbIM minaH nmo OOIl OakanaBpuara B coorBerctBun ¢ ®I'OC BO 3++ mo
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HarpaBiieHno noarotoBku 18.03.01 Xumwmueckas texnosiorus. [ns nposenenus ['MA B yHuBepcurere
€XKeroJHo (OpMUPYIOTCS T'OCYAapCTBEHHbIE SK3aMeHalMoHHble Komuccun (I'DK) u anmemnsiiMoHHBIE
komuccuu. Tembr BKP otpaxaror axTyanbHble MpOOJIEMbI, CBS3aHHBIE C HANpaBICHUEM IOATOTOBKHU
18.03.01 Xwumuueckass TEXHOJOTHs. YHHMBEPCHTET  YTBEPXKIACT IIEPEUYECHb TEM  BBITYCKHBIX
KBaJIM(UKAIIMOHHBIX paboT, mpeiaraeMbIx oOydaromuMmces (Jajiee — NepeyeHb TeM), U JIOBOJIUT €ro [0
CBEJICHMsI O0ydaroIMXCsi HE IO3]Hee 4YeM 3a 6 MecsleB 10 JaThl Hauyaja roCyAapCTBEHHOW HTOTOBOM
aTTeCTalUU.

Tema BKP mepconanmbHO 1151 KaXJA0TO OOYYaromIerocst yTBEp)KIaeTcs MPUKa30M IMPOPEKTOpa Io
YHUBEPCUTETY IMepe]] HauajiOM BBIIIOJHEHUS BBITYCKHONW KBaIM(PUKAUOHHON paOoThl. J[aHHBIM IpUKa30oM
yrBepxkaaercsa takxke pykoBoaurenb BKP. [lepen nauanom Boinonnenuss BKP oOyuatomuiicss coBMecTHO ¢
PYKOBOJUTENEM  COCTABJISIET  WHIAUBUAYaJbHBIM  IUIAH  NMOArOTOBKM W BbimosHeHHss  BKP,
[IpelyCMaTpUBAIOIIMNA  OYEPEHOCTh U CpPOKM BBINOJHEHUS OTAEIbHBIX dYacTed pabotel. Tekct
nosicuuTenpHOM 3anucku BKP mposepsiercs Ha Hanuume HENpaBOMEPHBIX 3auMcTBOBaHMM. IIpoBepka
OCYILIECTBIIsIETCS. B COOTBETCTBUM ¢ llojiojkeHueM o mopsiike MPOBEPKH BBITYCKHBIX KBaJIM(DPUKAIIMOHHBIX
paboT M HayuHBIX JOKJIAJ0B OO0 OCHOBHBIX PE3yJIbTaTax IMOJArOTOBJIEHHBIX HAay4YHO-KBaJU(UKALMOHHBIX
pabot (nuccepraruii) Ha 00beM 3aMMCTBOBAHHS M WX Pa3MEIICHUS B JIEKTPOHHO-OMOIMOTEYHON CHCTEME
PXTY wum. I.1. MenneneeBa, npuHATBIM pemeHneM Ydenoro cosera PXTY wum. JI.M. Menneneesa
ot 30.10.2019, npoTtoxout Ne 3, BBeteHHbIM B JeicTBHE nipuKa3oM pektopa PXTY um. [I.1. Menneneesa ot
14.11.2019 Ne 646A.

3amura BKP npoBonutcs Ha oTKpbIThIX 3acenanusx ['OK ¢ yuactuem He mMeHee NIByX Tperel ee
coctaBa. ['paduk 3ammtel BKP cocrtaBnsercs mo coryacoBaHuio ¢ OOy4YalOMUMHCS W JIOBOIMUTCS 10
cBeZieHMs oOyyaromuxcsi He no3anee, yem 3a 30 gueit 1o Hadana pabotel I'OK. PesynbraTtsl padotsl ['OK
ONPENENAIOTCS OLEHKAMHU «OTJIMYHO», «XOPOIIO», «YIOBJIETBOPHUTEIBHO», «HEYIOBJIETBOPUTEIBLHO» H
OOBSABISAIOTCA B TOT K€ JIeHb Ioclie OQOpPMIICHHS B YCTAaHOBJIIEHHOM IMOPSAKE IMPOTOKOJOB 3acelaHuid
koMuccuil. [1o okonuanuu pabotel npeacenarens 'K cocraBnser oTyeT o npojienaHHoN padoTe.

Jliia oOyuaronuxcs U3 4Mcia UHBAJIUIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTAMHU 3710poBbs [ A
IIPOBOJIUTCS C YYETOM OCOOEHHOCTEHN X NCUXO(PU3NYECKOTO Pa3BUTHUS, UHAUBUAYAIBHBIX BO3MOXKHOCTEH 1
COCTOSIHUS 3JI0POBBSL.

8 PABOYHUE NIPOI'PAMMBI INCHUIIJINH, TIPAKTUK U THA

Pabouune nporpammsel aucuuiuing, npaktuk u ['MA (nepedncienue qUCUMIUIAH, npakTuk u I'UA u3
y4eOHOTO MJIaHa):
WNHOCTpaHHBIN SA3bIK
Ucrtopus (Mctopus Poccuu, BceoOias uctopus)
[IpaBoBeneHHE
duocodus
OCHOBBI SKOHOMHUKH U YIIPaBJICHUS IPOU3BOICTBOM
ConuanbHO-IICUX0JIOTUYECKUE OCHOBBI Pa3BUTHS JTUYHOCTU
OO011ast 1 HeOpraHUYeCcKask XUMHUS
Opraandeckasi XUMUs
AHAJIIUTUYECKAS] XUMUS
. Ousnyeckas XUMus
. Komnoninasa xumns
. Maremarunka
. Ou3uka
. [IpoGeMbl yCTOMUMBOTO pa3BUTHS
. be3onacHOCTh )KM3HENEATEIbHOCTH
. UnxeHepHas U KOMIbIOTEpHas rpaduka
. [IpukiiagHas MexaHuka
. I[Ipouieccel 1 anmnapaTbl XUMUYECKONH TEXHOJIOTHH
. Ob1as xuMHuyeckas TEXHOJIOTHUS
. Cucremsl ynpaBieHUs! XUMUKO-TEXHOJIOIMUECKUMU MTPOLIeCCaMu
. MonienrpoBaHue XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB
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22.
23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

38.
39.
40.
. YIIpaBieHue KaueCTBOM JIEKAPCTBEHHBIX CPEJCTB
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

41

56.
57.
38.
59.
60.
61.

62.
63.
64.

65.
66.
67.

duznyeckas KyabTypa U CIOpT

DJEeKTUBHBIE TUCHUILUIUHBI 10 GU3UYECKON KYIbTYpE U CIIOPTY

BBenenue B nHhopMalmoHHbIE TEXHOJIOTUN

- OcHOBbI HH(POPMAIIMOHHBIX TEXHOJIOTUH

- IIpodunbsHOE mporpaMMHOe oOecrieueHue Juis pelieHust 3aiad npodeccuoHalibHON
NeSITeIbHOCTH

OcHOBBI OMOXUMUH

CoBpemMeHHbIE METO/Ibl (PU3UKO-XMMHUYECKOTO aHAJIN3a OPTaHNYECKUX BELIECTB
XUMUS U TEXHOJIOTHS OMOJIOTUYECKH aKTUBHBIX BEILIECTB

MarepuanoBeieHue A TEXHOJIOTUU OMOJIOTHYECKH aKTUBHBIX BELIECTB
JlabopaTtopHbIil IPAKTUKYM MO OPraHUYECKON XUMHHU

OCHOBBI TPOEKTUPOBAHUSI TPOU3BOJICTB OMOJIOIMUYECKH aKTUBHBIX BEILIECTB
[IpoexTrpoBaHue MPOIIECCOB U aNapaTOB XUMUYECKOU TEXHOJIOTHH

[IpombIiieHHas: OpraHnyecKasl XuMus

OcCHOBBI OMOTEXHOJIOTUU

OcHoBbI 0011E KPUMHUHATUCTUKI

Teopust TEXHOJIOTMUYECKUX MPOIIECCOB MOJTYyYEHHS] OMOIOIrMUECKH aKTUBHBIX BEIIECTB
Komnonanass XuMus NOBEPXHOCTHO-AaKTUBHBIX BELIECTB U BBICOKOMOJEKYISPHBIX
COEIMHEHU N

Kpumunanucruueckass dKcrepTu3a HApPKOTUYECKHX  CPEICTB, ICHUXOTPOIHBIX,
CHJIBHOJEMCTBYIOUIUX, SOBUTHIX BELIECTB U IPEKYPCOPOB

HccnenoBanue U cuHTE3 OMOJOTHYECKH aKTUBHBIX BEIIECTB

HccnenoBanue, pazpaboTka U CUHTE3 OMOMEIULIMHCKUX MPEenapaToB

HccnenoBanue, aHaiau3 U SKCIepTU3a OMOJOrMYECKH aKTUBHBIX BEILIECTB

dapMareBTUYECKUI aHalIU3 U CUCTEMa KOHTPOJISl Ka4eCTBA JIEKAPCTBEHHBIX CPEJICTB
TexHoI0rusl KOHIIEHTPUPOBAHHBIX IUCIIEPCHBIX CUCTEM

[IpaBoBO€ peryaupoBaHue B JONUHT- U HAPKOKOHTPOJIE

OCHOBBI KBaHTOBOI XMMUU BEIIECTB (papMaIleBTUUECKOTO Ha3HAYCHUS

CoBpemeHHast XUMUS ¥ XUMudeckasi 0e3011acHOCTh

OcHOBBI aHATOMUU U PU3NOJIOTUN

OCHOBBI KOCMETOJIOTUI

I'ucrodusnonorus opraHoB U TKaHeH

XuMus u 6MoI0rHuecKkas akTUBHOCTh 2JIEMEHTOOPTaHUYECKUX COEIMHEHUN

XHAMHUS TeTEPOLUKINYECKAX COCTUHEHUN

OCHOBBI TEXHOJIOTHHU JIEKAPCTBEHHBIX CPEJICTB

MeTo/1bl COBPEMEHHOT'O OPraHUYECKOTO CUHTE3a

OCHOBBI MEAUIIMHCKON XUMHUH

buoxumuueckas u aHaJUTUYECKass TOKCHUKOJOTHS HAPKOTHYECKUX CPEICTB,
MICUXOTPOIHBIX U CUJIbHOIEHCTBYIOILKX BEIIECTB

TexHOoI0rusl TOTOBBIX JIEKaPCTBEHHBIX U IIPENapaTUBHBIX (OPM

TexHomorust 1 000pyIOBaHNE TPOU3BOICTB OMOJOTUYECKUA AKTHBHBIX BEIIECTB
Texnonorus 3pupHIX Mace

MeTo10510THsl U METO/IbI JOTIMHT-KOHTPOJIS

VYyeOHas IpaKTHKa: O3HAKOMUTENbHAs IPAKTHKA

[IpousBojcTBEHHAss TMPaKTHKA: TEXHOJOrMYecKas (IPOEKTHO-TEXHOJOTHYECKast)
MIpaKTHKa

[IpousBoicTBEHHAs IPAaKTHKA: HAyYHO-HMCCIeA0BaTeIbCcKasi paboTa
[IpousBoicTBEHHAs IPAKTHKA: IPEIUIIIIOMHAS! TPAKTHKA

[logrotoBka K mpoueAype 3alllUThl M 3aIlUTa BBITYCKHOW KBaIU(DPUKAIIMOHHOMN
paboThI

I'paxnanckas 3amuTa B Ype3BbIYaHBIX CUTYaLUAX

[lepeBo/1 HAyYHO-TEXHUYECKOH JIUTEPATYPHI

OCHOBBI HayYHBIX HCCIIEI0BaHUN
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Bxomssmux B OOIl mo wampaBienuto moarotoBku 18.03.01 Xwumudeckas TEXHOJOTHS, MNPOodUIH
«TexHonorns CHHTETUIECKUX OMOJIOTUYECKH aKTUBHBIX BEIIECTB, XUMUKO-(apMalleBTHUECCKUX MTPENapaToB
U KOCMETHUYECKHX CPEACTBY», BBINOJHEHBI B BUJIE OTACIBbHBIX JOKYMEHTOB, SBIISIFOIIUXCA HEOTHEMIIEMOM
yacTbio ganHou OOII.

9 ®OHbI OHEHOYHBIX CPEACTB JIsSI IPOBEAEHUS TEKYIIETI'O KOHTPOJISA
YCIHHEBAEMOCTHU, IPOMEXYTOYHOU ATTECTALIUU U I'NA OBYYAIOLIIUXCSA OOII
BAKAJIABPUATA

B cootBerctBUN ¢ ®I'OC BO 3++ mo nampasienuto moarotoBku 18.03.01 XuMuueckass TEXHOJIOTUS
JUI aTTecTaluu 00ydyaroluxcs Ha COOTBETCTBUE UX MEPCOHAIBHBIX TOCTHKEHUHN MO3TAITHBIM TPeOOBaHUSIM
OOII 6akanaBpuata pazpadotanbl POC 1Mo KaxA0W AUCIUTUINHE, TpakTuke, [ A, BKITtOUaommue TUIIOBBIE
3aJlaHusl, KOHTPOJIbHbIE PabOThI, TECTHI, BOMPOCH K 3ayeTaM M SK3aMeHaM, CPEACTBA U METOJIbl OICHKH,
MIO3BOJISIFOIIME OLICHUTh 3HAHUS, YMEHUS, HABbIKU U YPOBEHb IPHUOOPETEHHBIX KOMIETEHIIUH.
®OC mno pucuuniauHam, npaktukam, [MIA paspabatbiBatorcs B cooTBeTcTBUM C llopsakom

pa3paboTKU U YTBEpKJEHUS 00pa30BaTeNbHBIX MPOrpaMM, YTBEP)KICHHBIM pPEIIEHHEM YUYEHOTO COBETa
PXTY um. I.U. MengeneeBa ot 25.06.2020, mpotokost Ne 12, BBeIeHHBIM B JIEWCTBUE MPHUKA30M PEKTOPA
PXTY um. JI.W. MenaeneeBa ot 29.06.2020 Ne 48-O/1.

®OC no gucummnuHam, npaktukam u ['MMA (mepedenp mucuumivH, npaktuk U [MA u3 yuebHOro
J1aHa):
WNHOCTpaHHBIN A3bIK
Uctopus (Uctopus Poccun, BceoOmiast uctopus)
[IpaBoBeneHHE
duocodus
OCHOBBI SKOHOMUKH U YIIPaBJICHUS IPOU3BOICTBOM
ConuanbHO-IICUX0JIOTUYECKUE OCHOBBI Pa3BUTHS JTUYHOCTU
OO6mrast 1 HeOpraHU4ecKass XUMUs
Opraandeckasi XUMUs
AHQJIIUTUYECKAS] XUMUS
10. ®uznueckas XuMus
11. KomnounHass xumus
12. Maremaruka
13. ®uszuka
14. [Ipo6neMbl yCTOWYMBOTO Pa3BUTH
15. be30onacHOCTh JKM3HEAEATEIbHOCTH
16. mxenepHasi 1 KOMITbIOTEpHas Tpaduka
17. IlpuknagHas MexaHUKa
18. IIporeccsl n anmapaTbl XMMAYECKON TEXHOJOTHH
19. O6m1as XuMu4ecKasi TEXHOJIOTHS
20. CucteMmsl yrpaBiIeHUs] XUMUKO-TEXHOJIOTMUECKUMU MTpoLieccaMu
21. MopaennpoBaHHe XMMUKO-TEXHOJOTHYECKHUX ITPOLIECCOB
22. dusnyeckas KyJlIbTypa U CIOPT
23. DAeKTUBHbIE TUCUUILIUHBI 10 GU3UYECKON KYIbTYPE U CIIOPTY
24. Beenenue B ”HGOPMAIMOHHbBIE TEXHOJIOTUU

- OcHOBbI HH(POPMALIMOHHBIX TEXHOJIOTUI

- IIpodunbsHOE mporpaMMHOe oOecrieueHue i pelieHust 3a1ad npodeccuoHalibHON

NeSITeNIbHOCTH
25. OCHOBBI OMOXUMUH
26. CoBpeMEeHHBIE METO I (PUZUKO-XMMUYECKOTO aHATIN3a OPTAaHUYECKHUX BEIECTB
27. X¥MUS ! TEXHOJIOTHS OMOJIOTMYECKU aKTUBHEIX BEIIECTB
28. MaTtepuaiioBeiecHHE 17151 TEXHOJOTUM OMOJIOTUYECKH aKTUBHBIX BEIIECTB
29. JIabopaTOpHBIH MPAKTUKYM 110 OPraHUYECKON XUMUU
30. OcHOBBI MPOEKTHUPOBAHUSI IIPOU3BOJICTB OMOJIOTMYECKH aKTUBHBIX BEIIIECTB
31. [IpoekTupoBaHKe MPOLIECCOB U AMMAPATOB XUMUYECKON TEXHOJIOTUU
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32.
33.
34.
35.
36.

37.

38.
39.
40.
. YIIpaBieHue KaueCTBOM JIEKAPCTBEHHBIX CPEJCTB
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

41

56.
57.
38.
59.
60.
61.

62.
63.
64.

65.
66.
67.

[IpombImnieHHast OpraHuyYecKast XUMUS

OCHOBBI OMOTEXHOJIOT A

OcHoBBI 0011EN KPUMHHATUCTUKI

Teopust TEXHOJIOTUYECKUX MPOILIECCOB MOTYICHHS OMOJIOTHUECKH aKTUBHBIX BEIIECTB
Konnonnnass XxuMusi MOBEPXHOCTHO-aKTHBHBIX BEIIECTB U BBICOKOMOJICKYIISIPHBIX
COCAUHCHUH

Kpumunanuctuaeckass 9dKcmepTh3a HAPKOTUYECKUX  CPEACTB, ICHUXOTPOIHBIX,
CUJIBHOJICUCTBYIOIINX, STOBUTHIX BEIIECTB U MPEKYPCOPOB

HccnenoBanne U cUHTE3 OMOJIOTUYECKH aKTUBHBIX BEILIECTB

Hccnenoanue, pazpaboTka U CUHTE3 OMOMEIULIMHCKUX ITPEenapaToB

UccnenoBanue, aHanu3 u SKCIiepTHU3a OMOIOTHYSCKH aKTHBHBIX BEIIECTB

dapMaleBTUYECKUI aHAJIU3 U CUCTEMa KOHTPOJISl KaUeCTBA JIEKAPCTBEHHBIX CPEJICTB
TexHo0rusl KOHIIEHTPUPOBAHHBIX IUCIIEPCHBIX CUCTEM

[IpaBoBO€ peryaupoBaHue B JONUHT- U HAPKOKOHTPOJIE

OCHOBBI KBaHTOBOI XMMUU BEIIECTB (papMalleBTUUECKOTO Ha3HAYCHUS

CoBpemeHHast XUMUS U XUMudeckasi 0e301acHOCTb

OcHOBBI aHATOMUU U PU3NOJIOTUN

OCHOBBI KOCMETOJIOTUU

I'ucrodusnonorus opraHoB U TKaHeH

XuMus u 6MoIoruueckas akTUBHOCTb 2JIEMEHTOOPraHUYECKUX COETMHEHUN

XHAMHUS TeTEPOLUKINYECKAX COCTUHEHUIN

OCHOBBI TEXHOJIOTHHU JIEKAPCTBEHHBIX CPEJICTB

MeTo/1bl COBPEMEHHOTO OPraHUYECKOT0 CUHTE3a

OCHOBBI MEAUIIMHCKON XUMHUH

buoxumuueckas W  aHaJIWTUYECKass TOKCHUKOJIOIMS HApKOTHYECKUX CPEICTB,
MICUXOTPOIHBIX U CUIIbHOIEHCTBYIOIMX BEIIECTB

TexHOoI0rusl TOTOBBIX JIEKAPCTBEHHBIX U IIPENAPaTUBHBIX (OPM

Texnomorust 1 000pyIOBaHUE TPOU3BOACTB OMOJOTUYECKHA AKTUBHBIX BEIIECTB
TexHonorus 3pupHIX Mace

MeTo10510THsl U METO/IbI JOTIMHT-KOHTPOJIS

VYyeOHas IpaKkTHKa: O3HAKOMUTENbHAs IPaKTHKa

[IpousBojcTBEHHAsT MPaKTHKA: TEXHOJOrM4eckas (IPOEKTHO-TEXHOJOTHYECKast)
MpaKTHKa

[IpousBoicTBEHHAs IPAaKTHKA: HAyYHO-HCCIeA0BaTeIbCcKasi paboTa
[IpousBoicTBEHHAs IPAKTHKA: IPEIUIIIIOMHAS! TPAKTHKA

[loarotoBka K mpoueAype 3alluThl M 3aIlUTa BBITYCKHOW KBaIU(DPUKAIIMOHHOMN
paboThI

I'paxxnanckas 3amuTa B Ype3BbIYaHBIX CUTYaLUAX

[lepeBo/1 HAyYHO-TEXHUYECKOH JIUTEPATYPHI

OCHOBBI HayYHBIX HCCIIEI0BaHUN

Bxomssmux B OOIl mo wampaienuto mnoarotoBku 18.03.01 Xwumudeckas TEXHOJOTHS, MOPOodUIh
«TexHonorns CHHTETUYECKUX OMOJIOTUYECKH aKTUBHBIX BEIIECTB, XUMUKO-(apMaIlleBTHUECKUX MPEnapaToB
U KOCMETHUYECKHX CPEACTBY», BBINOJHEHBI B BUJIE OTACJIBbHBIX JOKYMEHTOB, SBIISIFOIIUXCA HEOTHEMIIEMOM

gacTeio manuour OOIN.

10 METOAUYECKUE MATEPHUAJIBI 1O JMCHHUIIVIMHAM, IPAKTUKAM U T'UA

Metonuyeckie Matepualibl 10 JAUCUUIUIMHAM, npakThukam ¥ ['MA (mepedeHb QUCUMILUINH, MPAKTUK U
I'MA u3 yueGHOTO 1U1aHa):

1.

2.
3.
4

WNHOCTpaHHBIN SA3bIK

Ucropus (Mctopus Poccuu, BceoOmias uctopus)
[IpaBoBeneHne

duocodus
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

38.
39.
40.
. YIIpaBieHUEe KaueCTBOM JIEKAPCTBEHHBIX CPEJCTB
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

41

OCHOBBI S)KOHOMHKH U YITPABJICHHS POU3BOJICTBOM
CounanbHO-TICUXOJIOTUYECKUE OCHOBBI PA3BUTHUS JTMIHOCTH
OO011ast 1 HeOpraHUYecKask XUMHUS

Opraandeckasi XUMus

AHAJIIUTUYECKAS] XUMHUS

. Ou3nygeckast XUMHU

. Konmonanasg xumus

. MaremaTnka

. du3uka

. [Ipo6sieMbl yCTOWYMBOTO Pa3BUTHS

. be3onacHoCTh KH3HEACATCILHOCTH

. UmxeHnepHas u kKoMIbloTepHas rpaduxa

. [IpuknagHas MmexaHuka

. [Iporieccrl u anmapaTbl XMMHYECKOW TEXHOJIOTHH

. O0mas xuMHuYecKast TEXHOJIOTHS

. CuCTEeMBI yIIpaBICHUS! XUMUKO-TEXHOJOTUUECKIUMH TPOIIECCAMU
. MoaenupoBaHue XMMHUKO-TEXHOJIOTHUECKHUX MTPOIIECCOB

. du3uveckas KyiabTypa U CIOPT

. DIIEKTUBHBIE JUCITUTUTHHBI 110 (U3HUYECKON KYJIbTYPE U CIIOPTY
. BBenenue B nHpOpMaIMOHHBIE TEXHOJIOTHUN

- OcHOBbI HH(POPMALIMOHHBIX TEXHOJIOTUI

- IIpodunbsHOE mporpaMMHOe oOecrieueHue Juis pelieHus 3aiad npodeccuoHalibHON
NeSITeIbHOCTH

OcHOBBI OMOXUMUH

CoBpemeHHbIE METO/IbI (PU3UKO-XMMUYECKOTO aHAJIN3a OPTaHNYECKUX BELIECTB
XUMUS U TEXHOJIOTUSI OMOJIOTHYECKN aKTUBHBIX BEIIECTB

MarepuanoBeieHue A TEXHOJIOTUH OMOJIOTHYECKH aKTUBHBIX BEILIECTB
JlabGopaTtopHbIil IPAKTUKYM MO OPraHUYECKOW XUMHH

OCHOBBI TPOEKTUPOBAHUSI TPOU3BOJICTB OMOJIOTMUYECKH aKTUBHBIX BEILIECTB
[IpoexTrpoBaHue MPOLIECCOB U aNMapaTOB XUMUUYECKONH TEXHOJIOTUU

[IpombliieHHas: OpraHnyecKasl XuMus

OcCHOBBI OMOTEXHOJIOT MU

OcHoBbI 0011EH KPUMHHATUCTUKI

Teopust TEXHOJIOTMUYECKUX MPOIIECCOB MOJYyYEHHs] OMOJIOIrMUECKH aKTUBHBIX BEIIECTB
Komnouanass XuMus NOBEPXHOCTHO-aKTUBHBIX BELIECTB U BBICOKOMOJEKYISPHBIX
COEIMHEHU N

Kpumunanucruueckass dKcnepTu3a HApPKOTHYECKHX  CPEICTB, ICHUXOTPOIHBIX,
CHJIBHOJEUCTBYIOUIUX, SOBUTHIX BELIECTB U PEKYPCOPOB

HccnenoBanue U cuHTE3 OMOJOTHYECKH aKTUBHBIX BEIIECTB

HccnenoBanue, pazpaboTka U CUHTE3 OMOMEIULIMHCKUX IPEenapaToB

HccnenoBanue, aHaau3 U 3KCHepTU3a OMOJOTHYECKH aKTUBHBIX BEILIECTB

dapmaneBTUUECKHI aHAJIU3 M CUCTEMa KOHTPOJISl Ka4yeCTBA JIEKAPCTBEHHBIX CPEJICTB
TexHoIOoTHs KOHIIEHTPUPOBAHHBIX TUCIIEPCHBIX CUCTEM

[IpaBOBOE perynupoBaHue B JIOMUHT- U HAPKOKOHTPOJIE

OCHOBBI KBaHTOBOM XMMHUH BEIIECTB (DApMaIIEBTUIECKOTO Ha3HAUYCHUSI
CoBpeMeHHast XUMHS U XUMHUYEcKasi 0€3011acHOCTh

OcHOBBI aHATOMUU U PU3NOJIOTUN

OCHOBBI KOCMETOJIOTHH

I'ucrodusnonorus opraHoB U TKaHeH

XumMusi 1 OMOJIOTUYECKAss AKTUBHOCTD AJIEMEHTOOPTaHMYECKUX COCTUHECHUM
XHUMUS T€TEPOUUKINYECKUX COCTUHEHUI

OCHOBBI TEXHOJIOTHH JIEKAPCTBEHHBIX CPEICTB

MeToapl COBPEMEHHOTO OPTraHUYECKOTO CHHTE3a
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54. OCHOBBI MEAUITUHCKON XUMUHU
55. buoxumuyeckas M AHAJIATHYECKAsT TOKCUKOJIOTMS HAPKOTUYECKHX CPENCTB,
MICUXOTPOIHBIX U CUJIbHOIEHCTBYIOIKX BEIIECTB
56. TexHonOrMs rOTOBBIX JIEKAPCTBEHHBIX U MPeNapaTUBHBIX GOopM
57. Texnonorusi © 000pyI0BaHKE MPOU3BOJICTB OMOJIOTUIECKH AaKTHBHBIX BEIIECTB
58. Texnonorus »3pUpHBIX Macen
59. MeToa0a0rust U METOAbI IOITUHI-KOHTPOJIS
60. YuyeOHas nmpakTuKa: 03HaKOMUTENIbHAS IPAKTUKA
61. IlpousBoAcTBeHHas] MpaKTUKa: TEXHOJIOTHYecKass (MPOEKTHO-TEXHOJIOIHYEcKas)
MpaKTHKa
62. [Ipon3BoACTBEHHAS MPAKTHKA: HAYYHO-UCCIEI0BaTeNbckas paboTa
63. IIpou3BoAcTBeHHAs TPAKTUKA: [IPEIUINIOMHAs IPAKTUKA
64. IlogrotoBka K MpoLEIype 3allMThl W 3al[UTa BBIMYCKHOM KBaIU(pUKAIUOHHON
paboThI
65. I'paxxjaHckas 3al1uTa B Upe3BbIlUaliHbIX CUTYAIUAX
66. IlepeBo HAyYHO-TEXHUUECKOM JTUTEPATYPbI
67. OCHOBBI HAyYHBIX UCCIEAOBAHUN
xomsamux B OOIl mo wampaienuto mnoarotoBku 18.03.01 Xwumudeckas TEXHOJOTHS, MOPOhUIH
«TexHOJOoTus CHHTETUYECKUX OMOJIOrMYECKH aKTUBHBIX BEILIECTB, XUMHUKO-(papMaleBTHYECKUX MpenapaToB
U KOCMETHUYECKUX CPEACTB)», BBINOJHEHBbl B BUAE OTICJIbHBIX JTOKYMEHTOB, SIBJISIOLIMXCS HEOTHEMIIEMOM
yacTbto 1anHoi OOIL.

11 PABOYAS INTPOTPAMMA BOCIIMTAHUA

Pabouass mporpamma BocnuTanusi, Bxonsgmas B OOIl no nanpaBinenuto noxarorosku 18.03.01
XuMuyeckasi TeXHOJIOTHs, Npoduiab «TeXHOJIOrus CHHTETHYECKUX OWOJIOTMYECKH AKTHUBHBIX BEIIECTB,
XUMHKO-(PapMaleBTUYECKUX MPEnapaTtoB U KOCMETUYECKUX CPEICTB», BBINOJHEHA B BUJE OTAEIBHOIO
JIOKYMEHTA, SIBIISIONIEr0Cs HeoThemiieMol dacThio qanHoi OOII.

12 KAJIEHJIAPHBIN IIJIAH BOCIIUTATEJIbHOM PABOTHI

Kanennmapusiii mian BocnuTatenbHOM paboTel, BXxomsammui B OOIl mo HampaBieHHIO TOATOTOBKH
18.03.01 Xwumwuueckass TexHoJoOTHs, Npodmib «TeXHOIOTHS CHUHTETUYECKHX OHOJIOTHYECKA AaKTHBHBIX
BEILIECTB, XHUMHUKO-()apMalEBTHUECKUX MPENapaTtoB M KOCMETHUYECKHX CPEJCTB», BBIMOJHEH B BHUIC
OT/AEIBHOTO JOKYMEHTA, SIBJISIOMIECTOCS HeOTheMiieMol yacThio qanHoi OOIN.

* JTOKYMEHT IIOAIIMCAH
° HEKBAJIMOULIMPOBAHHON
SIEKTPOHHOU TIOANMUCKHIO

[3) Bnaneneu: ®unaros Cepreii Hukonaesuu
H.o. mpopexropa:CIITYIKEA TIPOPEKTOPA T1IO Y4l 179
PABOTE
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