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1 OBIIUE IMOJIOKEHU S

1.1 OcHoBHass mnpodeccuoHaJbHasE o0pa3oBaTejJbHAsE TMPorpaMMa BbICIIET0
0o0pa3oBaHusl — MPOrpaMMa MOJAroTOBKHU 0aKaJaBpoB (Jajiee — mporpaMmma 0akajaBpuara,
OOIl oOakajaBpuara), peaausyemas (eacpaibHBIM TOCYJIapCTBEHHBIM  OIOKETHBIM
0o0pa3oBaTeNbHBIM  yUPSXKICHHEM  BBICHIETO  oOpazoBaHuss  «POCCHICKMI ~ XHMHKO-
TexHoJornueckuit ynupepcuter umenu .M. MenzgeneeBa» B COOTBETCTBHH C (perepanbHbIM
rOCY/IapCTBEHHBIM 00pPa30BaTEIbHBIM CTAHIAPTOM BBICHIETO OOpa3oBaHUs — OakalaBpHwar IO
HarpaBiaeHuto noarotopku  19.03.01  buorexHosiorusi, npoduiab «bBuoTeXHOJOrHs»,
MPEJICTABISIET COOOM KOMIUIEKC OCHOBHBIX XapaKTEPHCTUK OOpa30BaHUS U OPTaHU3AIMOHHO-
MEeAarornyeckux YCIOBUM, KOTOPBIM MpeAcTaBlieH B BHJAE Y4YEOHOro IUIaHa, KaJeHJIapHOIO
yueOHoro rpaduka, pabouux MporpaMM AWCIHHUILIUH (MOMIYINIEH), OIICHOYHBIX U METOJUYCCKHIX
MaTepuaioB, paboyeil mporpaMMbl BOCIIUTAHUSA, KaJIEHAAPHOTO TJIaHa BOCIIUTATEIbHON padoThl,
dbopM aTTecTanuu.

1.2 HopMaTuBHBIE€ JOKYMEHTHI JJisi pPa3paboTKu NPOrpaMmbl OakajaBpuaTa o
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

- ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

- [Ipuka3 MunucrepcTBa Hayku U Bbiciiero odpasoBanus Poccuiickoit @enepauyu
ot 10.08.2022 Ne 736 «O0 yrBepxkaeHnn (heaepaabHOro rocyIapCTBEHHOTO 00pa30BaTEIIbHOTO
CTaHJapTa BBICIIEr0 OOpa3oBaHUs — OakaimaBpuar 1o HampasiaeHuto noaroroku 19.03.01
buorexnonorus (manee — ®I'OC BO — GakanmaBpuar mo HampasieHuto noarotosku 19.03.01
Buorexuonorus);

— [Tpuka3 MunucTepcTBa HayKH U Bbiciiero oopa3zoBanus Poccuiickoit @enepanuu
or 06.04.2021 Ne 245 «O06 yrBepxaenun Ilopsiaka oOpraHM3allid W OCYIIECTBICHHS
00pa3oBaTeNbHON JEATENBHOCTH M0 00pa30BaTEIbHBIM MPOTrpaMMaM BBICIIETO OOpa30oBaHUS —
nmporpaMmMam OakajiaBpuaTa, MporpaMMaM CIeIUaINTeTa, POrPpaMMaM MarucTpaTypb»,

— Ilpogheccuonanvnviti  cmanoapt «Crnenmuanuct B 00JacTd  pa3pabOTKH,
COTIPOBOXKACHHUSI M WHTETpAllM TEXHOJOTHYECKHX TMPOIECCOB W TPOU3BOJCTB B 00JIACTH
OMOTEXHUYECKUX CUCTEM M TEXHOJOTHI», YTBEPXKICHHBIH NMpPHKa3oM MHHHCTEpCTBA Tpylda U
conuanbpHOM 3amuThl Poccuiickoit @eneparuu ot 28.12.2015. Ne 11571,

- IIpogheccuonanvnvii cmandapm «CrienualucT MO MPOMBILIUIEHHON (papmanuu B
00JacTH TIPOM3BOJICTBA JICKAPCTBEHHBIX CPEJICTB», YTBEPKIACHHBIA MpHKa3oM MUHHCTEpPCTBA
TpyZJa U colranbHoi 3amuThl Poccuiickoit ®enepanuu ot 22.05.2017 Ne 430w;

— IIpogpeccuonanvnvui  cmanoapm «CnenManucT — TEXHOJIOr B objacTu
OMOPHEPreTHUYEeCKUX TEXHOJIOTUI», YTBEP)KIACHHBIH NpHUKazoM MuHuctepcTBa TpyAa U
couuanbHOM 3amuThl Poccuiickoit @eneparuu ot 21.12.2015 Ne 1054H;

— Ilpogpeccuonanvuviii  cmanoapm  «CHenuamTucT TO KOHTPOIIO  KauecTBa
OMOTEXHOJIOTHYECKOTO TMPOM3BOJACTBA MPENApaToB JUIsl PACTCHUEBOJICTBA», YTBEP)KIACHHBIN
npukazoM MUHHCTEpPCTBA TPyAa U cOIMaNbHOM 3amuThl Poccuiickoit @enepanuu ot 21.12.2015
Ne 1043w;

— Ilpuka3 MunucrepctBa oOpasoBanusi U Hayku P® ot 23.08.2017 Ne 816 «OO6
yTBepxAcHUH [lopsaka MPUMEHEHHST OPTaHU3alUSIMH, OCYIICCTBISIONIMMHA 00pa30BaTEIHHYIO
JESTENIbHOCTD, AJIEKTPOHHOTO OOYYEHHsS, JUCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHUH TpU
peanu3anuu  00pa3oOBaTENBHBIX TMporpaMM» [DneKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO%ES%EA
YEO%ET7/ (nata obpamienus: 27.03.2022);

— Ilpuka3 MuHnucrepctBa Hayku M Bbiciiero oOpa3zoBanusi Poccuiickoit @enepanuu,
MunucrepctBa npocsemieHust Poccuiickoit @eneparuu ot 05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TMOATOTOBKE OOydammmxcs» [DIeKTpoHHbIH pecypc]. Pexum mgoctyma:
http://pravo.gov.ru/proxy/ips/?docbody=&Iink_id=0&nd=102850569&intelsearch=&firstDoc=1/
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(mara obpamienus: 27.03.2022);

— Ilonoxenne 00 opraHu3al ¥ HCIOJB30BAHUHM DJIEKTPOHHOTO OOy4YeHus u
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN MPH peanu3anuu o0pa3oBaTeIbHBIX IPOrpaMMm
B (emeparbHOM TOCYIapCTBEHHOM OIO/DKETHOM 00pa3oBaTEIbHOM YUPEKICHUH BBICIIETO
obpazoBanus «PoccHiiCKnii XUMHUKO-TEXHOJIOTHYeCKui yHUBepcuTeT uMeHu J1.11. MenaeneeBay,
npunsaToe pemenneM YueHoro cosera PXTY um. JI.U. MenneneeBa ot 27.03.2020, mpoTokomn
Ne 9, BBegeHHOE B JielicTBUE TIpHKa3oM U.0. pektopa PXTY um. JI.M. Menneneesa ot 27.03.2020
Ne 29 on [DnexkTpoHHbII pecypc]. Pexum JIOCTYTIA:
https://muctr.ru/upload/university/departments/uu/local_doc/ITonoxxenne D0u/I0T.pdf nara
obpamienus: 27.03.2022);

— Ilonmoxenwe O MPaKTUYECKOW TOATOTOBKE oOydaromuxcs B (eaepaabHOM
roCy/1apCTBEHHOM  OIOJKETHOM  00pa30oBaTeIbHOM  YUPEXKJICHHWU BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJOTHYECKU yHuBepcuteT umenu .M. Menaeneesa», npuHsroe
pemieaneM Yuenoro coBera PXTY wuwm. JI.U. MenneneeBa ot 25.11.2020, mpotokosn Ne 4,
BBEJICHO B JIeHiCTBUE MTpHKa3oM U.0. pekropa PXTY um. /.. MenneneeBa ot 26.11.2020 Ne 117
o4 [DJ1eKTpOHHBIN pecypc]. Pexum JIOCTYyIa:
https://muctr.ru/upload/university/departments/uu/local _doc/TTonoxerne%200%20mpakTHyecKoit
%20noaroroske.pdf nata oopamenus: 27.03.2022).

I[Ipy ocBOCHMHM JUCHMIUIMH ¥ TPAKTAK CTYIASHTBHI JIOJDKHBI — HCIIOJIB30BATh
uH(pOpMallMOHHBIE U MH(POPMAIMOHHO-00pa30BaTeIbHbIE PECYpPChl CIEIYIOIMIMX MOPTAJIOB U
CalTOB:

— Cucrema QenepabHbIX 00pa3oBaTeNbHBIX MOpTaioB. CHCTEMa  OTKPBITOTO
obpazoBanus. Koucantuuroeiii nentp MOC OO P® [DOnextponHslli pecypc] — Pexum
nocryma: http://www.openedu.ru/ (nara oopamenus: 27.03.2022).

— HWudopmanmonnas cucrtema «EIMHOE OKHO JIOCTYIa K 00pa30BaTeIbHBIM PeCypcam.
URL.: http://window.edu.ru/ (zara obparmenus: 27.03.2022).

— OOIIO: cootBerctBue TpeboBanusM DPI'OC [DnextpoHHbI pecypc] — Pexum
nocryma: http://fepo.i-exam.ru/ (nata oopamenwus: 27.03.2022).

1.3 O0masi xapakTepuCcTHKA MPOrpaMMbl 6aKajiaBpuaTa

eablo mporpaMmsl 0aKkajJiaBpuaTa sBISETCS CO3/laHUE Ul OOy4aroIUXCsl YCIOBUH
JUIE TIPHOOPETeHUsT HEOOXOIUMOTO ISl OCYIIECTBICHHS NPO(ecCHOHATBHON NesATeNbHOCTH
YPOBHSI 3HAHUH, YMEHH, HaBBIKOB, OIBITA JAEATEIbHOCTH M MOJATOTOBKU K 3aILUTE BBITYCKHOM
KBaJIM(DUKALIMOHHOM pabOTHI.

[Tonyyenune oOpa3oBaHUs MO 00pa3oBaTEIbHOM MPOrpaMMe BBICIIETO OOpa30BaHUS —
nporpaMMe OakallaBprara JOIyCKAaeTCsl TOJIBKO B 0Opa3oBaTENbHOW OpPraHW3aIllMH BBICIIETO
00pa30BaHus U HAYYHOI OpraHM3anuu (Jlajuee — opraHu3ars).

OO6yuenue 1o 00pa3oBaTeNbHON MPOTpaMMe BBICHIETO O00pa3oBaHUsI — MPOrpaMme
OakanmaBpuaTa B 00pa3oBaTelIbHON OpraHU3allMM OCYILECTBIISETCS B OYHOH (opme oOyueHwHs.
O0vem mporpammbl OakanaBpmara cocTaBisieT 240 3adeTHBIX enuHMIl (janee — 3.€.) BHE
3aBHCUMOCTH OT (hOpMBI 00yUEeHHUs, TPUMEHIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHHA, pearu3aliuu
nporpaMMbl  OakaliaBpriata C HWCIOJIB30BAaHUEM CETEBOW (DOPMBI, pealn3alud TPOTPaMMBI
OakanaBpuaTa 1o UHIAUBHUyaIbHOMY y4eOHOMY IIaHY.

O06Bem mporpaMmbl OakaaBpuaTta, peau3yeMblid 3a OUH YUEOHBIN TOJ, COCTABIISIET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (OpMBI OOyuUeHUs, NPUMEHIEMbIX O00pa30BaTEIbHBIX
TEXHOJIOTHH, pealn3aliil TporpaMMbl OakaiaBpuaTa C HCIIOJIB30BAaHHEM CETEBOW (OPMBEI,
peanu3alMM [porpamMmbl 0OakajlaBpuaTa 10 HWHAMBHUIYalbHOMY ydueOHOMY IulaHy (3a
UCKJTIOYEHHEM YCKOPEHHOT0 00y4YeHHs), a IpU yCKOpeHHOM 00yueHuu — He 6osee 80 3.e.

Cpoxk nmomy4yeHus o0pa3oBaHus 10 MporpaMme OakanaBpuara:

B OYHOH (hopMe 00ydeHHsI, BKIIFOUasi KAaHUKYIIBI, PEIOCTABIISIEMbIE TIOCIIE TIPOXOKIACHUS
roCyJapCTBEHHON UTOTOBOM aTTECTallMH, COCTABISET 4 roja.
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npu OO0y4eHMHM 110 WHAWBHUIYaJbHOMY Yy4e€OHOMY IUIaHY HWHBAJIUWJIOB M JIUI[ C
OTPaHHYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBS (nasiee — uHBanuAbl U 1mna ¢ OB3) mMoxeT ObITh
YBEJIMYEH MO MX 3asBJICHUI0 HE Ooyiee 4yeM Ha 1 roj Mo CpaBHEHHUIO CO CPOKOM MOJIy4eHUs
00pa30BaHus, YCTAHOBICHHBIM JUISI COOTBETCTBYIOIIEH (OPMBI O0YUEeHUS

[Ipn peanuzauuu mnporpammbl  OakalaBpuaTa OpraHu3allds BIOpaBe MPUMEHSTH
AIIEKTPOHHOE OOyueHHe M AMCTAaHIMOHHBIE OO0pa3oBaTENbHBIC TEXHOJIIOTUU. JIEKTPOHHOE
oOydeHue, AMCTAaHIMOHHBIE O0pa3oBaTelbHbIE TEXHOJOIMH, NPHUMEHSEMble IMpU OOyUYEeHUU
uHBaMI0B M Jui ¢ OB3, 1omkHBI TpeaycMaTpuBaTh BO3MOXKHOCTH IpUEMa-Tiepeaaun
uH(pOpMaluU B JOCTYIHBIX Ji HUX popmax.

OOpasoBarenbHasi JEATENBHOCTh IO IporpamMMme OakajgaBpuaTa OCYILECTBIISICTCS Ha
rocynapcTBeHHOM si3bike Poccuiickoit denepanuu, eciii HHOE HE OINPEAENCHO JIOKATbHBIM
HOPMAaTHUBHBIM aKTOM OpTaHH3AIIHH.

B pamkax nporpamMmbl OakaiaBpuaTa BBIIENAIOTCS oOOs3aTelbHas 4acTh W 4YacTb,
dopmupyemMasi ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH.

[IporpamMma GakanaBpuaTa COCTOUT U3 CIAEAYIOMINX OJIOKOB:

- broxk 1 «/lucuuminabl (MOAYIIH)»;

- bnok 2 «IIpaktukay,

- bnok 3 «"ocynapcTBeHHass UTOTOBAas ATTECTALUS».

CrpykTypa u 00beM NporpamMmbl 0aKajlaBpuarta

CrtpykTypa nporpaMMsl OakajgaBpuaTa O06Bem porpamMmsl
OakanaBpuaTa B 3a4E€THBIX
SMHMIIAX
Biok 1 Jucuuniuzel (MOyN) He menee 180
biok 2 IIpakTuka He menee 12
bnok 3 ["'ocynapcTBeHHAst UTOTOBAsi aTTECTAIUs 6-9
O0Bem nporpamMmbl OakajaBpuara 240

[Iporpamma OakanaBpuata oOeCHEUMBACT peATH3ALUI0 AUCIUIUIMH (MOJIyJIel) T10
¢wmiocopun, ucropun (ucropun Poccum, BceoOlIed HCTOPUM), HHOCTPAHHOMY SI3BIKY,
0€30MacHOCTH KHU3HEAEATeIbHOCTH B paMKax bioka 1 «Jlucuunmunel (Moaynu)». Ilporpamma
OakanmaBpuaTa oOecCleyrBaeT pean3aluio TUCHMIUIMH (Moayieil) nmo ¢usnyeckoi KynbType U
CIIOPTY:

B 00beMe He MeHee 2 3.e. B pamkax broka 1 «Jlucuuminsel (MOZyIn),

B o0beMe He MeHee 328 akaJieMHUYECKUX YacOB, KOTOPHIE SIBIISIFOTCS 00s13aT€IbHBIMU JIJIS
OCBOCHMS, HE IMEPEBOAATCA B 3.€. M HE BKJIIOYAIOTCS B 00BEM IMporpaMmbl OakajaBpHuara, B
paMKax 3JIeKTUBHBIX JUCLMIUIMH (MOAYJei) B 0UHOM Gopme 00yUueHusl.

Jns mun ¢ OB3 opraHu3anus ycTaHaBIMBAaeT OCOOBIM MOPSAOK OCBOCHMS AMCLUIUINH
(Momyneit) 1o (U3MYECKOW KyJIbTYype M CIHOPTY C YYETOM COCTOSIHUS WX 3JI0POBBS
(https://www.muctr.ru/sveden/ovz/).

B bnok 2 «IIpaktuka» BXoaaT yueOHasi U MPOU3BOJACTBEHHAS MPAKTUKH.

Tunbl yueOHOM NPaKTHKH:

03HAaKOMUTEIbHAs IPAKTHKA.

Tunsl IpON3BOACTBEHHON MPAKTUKHU:

TEXHOJIOTHYECKasl IPaKTUKA;

Hay4YHO-MCCleIoBaTeNnbckast padora;

MpeIUIUIOMHAs PaKTHKA.

B brnok 3 «'ocynapcTBeHHass UTOroBasi aTTecTalvs» BXOAMT MOJArOTOBKA K IPOLEAYpE
3alUTHI U 3aIIMTa BBITYCKHON KBaTU(UKALMOHHON pabOTHI.

IIpu pa3paboTke mporpamMmbl OakajaBpuaTa OOyYarOLIUMCS — OOecreurnBaeTCs
BO3MOXXHOCTh OCBO€HHS 3JIEKTUBHBIX JUCHUUIUIMH (MOAYNeW) U (PaKyIbTaTUBHBIX JIUCHUIUIMH
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(Momyneit). DakynbTaTHBHBIC MUCHUILIAHBI (MOAYJIM) HE BKIIOYAIOTCSA B OOBEM MPOTPaMMBbI
OakanmaBpuaTa

B pamkax mnporpammbl OakanaBpuaTta BBIICNAIOTCS o00s3aTeibHass 4YacTh W YacTb,
dbopMupyemasi yuacTHUKaMHU 00pa30BaTeNbHBIX OTHOIICHUN. K 00s3aTeNbHOM YacTH MPOrpaMMbl
OakanaBpyaTa OTHOCATCS  JUCHMIUIMHBI  (MOAYJIM) W TPAKTHKH, O0OECIeYnBarOIINe
dbopMupoBanue obenpodeccHoHaTbHBIX KoMIeTeHInH, onpenensiemsrx ®I'OC BO.

B 00s13aTenbHyI0 4acTh IporpaMMbl 0akajgaBpraTa BKIIOYAIOTCS B TOM YHUCIIE:

TUCIUIUIMHBL  (Moaynu) 1o Qumocodun, wucropum (ucropum Poccum, BceoOmiei
HCTOPHUH), UTHOCTPAHHOMY SI3BIKY, O€30IIaCHOCTH KU3HEEATEIbHOCTH;

JUCUUIUIMHBL (MOIYIH) 1O (PU3NYECKOH KYJIbType M CIIOPTY, peallu3yeMble B paMKax
broka 1 «/lucturnauHbl (MOTYITN ).

JucuumiuHel (MOIYJIHM) ¥ IPAKTUKH, obecreunBaroniie GOpMUPOBAHUE YHUBEPCATBHBIX
koMmrieteHnui, omnpeaensemMeix OPI'OC BO, a Taxke mnpodecCHOHAIBHBIX KOMITCTCHIIUM,
onpenenseMbix Opranuzanueil caMOCTOATENbHO, MOTYT BKIIOYAThCS B 00S3aTENbHYIO 4acTb
mporpamMmbl O0akajgaBpuata U (WJIM) B 9acTh, (OPMUPYEMYIO ydaCTHHKaAMHU 0Opa30oBaTEIbHBIX
OTHOUIEHHUM.

O6beM o0s3aTenbHOM YacTu 6e3 yuera o0bemMa rocyapcTBEHHOW UTOTOBOW aTTeCcTalluu
JIOJDKEH COCTaBIATH HEe MeHee 60 mporeHToB 0011ero oobeMa nmporpaMMel OakanaBpuara. O0bem
KOHTaKTHOM paboThI mpernoaaBareneii ¢ 00yJaronMHCs MpU MPOBEACHUN YI€OHBIX 3aHATHH 1O
nporpaMme OakanaBpuara JOJDKEH COCTaBISTh NMPH OYHOW ¢opme oOydeHus He MmeHee 60
MPOLIEHTOB.

Opranuzanus npenocrasiseT HHBanugamM U JjunaMm ¢ OB3 (mo ux 3asBlIeHUIO)
BO3MOXXHOCTh OOYyYeHHsI MO IMporpaMMe OakaiaBpuaTa, YUUTBHIBAIOUICH OCOOEHHOCTH HX
NMCUXO(U3UYECKOTO PA3BUTHS, WHIUBUIAYATbHBIX BO3MOXHOCTEH W TMPH HEOOXOIUMOCTH
oOecrieunBaroliel KOPPEKLUUIO HAPYIICHUNW Pa3BUTHS U COLMAIBHYIO aJalTalUi0 yKa3aHHBIX
T,

O0beM KOHTakTHOM paboOTHl MpenofaBaTeNell ¢ OO0yYaroIIMMHCS IPU MPOBEACHUU
yueOHBIX 3aHATUH MO mporpamme OakajaBpHaTa COCTaBISET MpU OYHOM (popme oOydeHus He
meHee 60 mporeHTOB 0O0miero oobeMa BpPEMEHM, OTBOJMMOIO Ha pealu3alfio JUCLUIUINH
(Mopmyneit).

1.4 TpeGoBaHusl K MOCTyNAOIIEMY

TpeboBanust K mMoOCTyMaroUleMy ONpEAENsoTcs (eaepanbHbIM 3aKOHOJATEIbCTBOM B
obOnactu oOpas3oBanus, B ToM uucie [lopsnkoM mpuema Ha oOydyeHHE MO 0Opa30BaTEIbHBIM
nporpaMMaM BbICIIEr0 0Opa3oBaHUS — MIporpaMMaMm OakalaBpuaTa Ha COOTBETCTBYIOIIMN
y4eOHBIN TO/I.

2 XAPAKTEPUCTHUKA TIPO®PECCUOHAJIBHOM JEATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 O6nacte mpodeccHOHATBHOW JAeATeNIbHOCTH M chepa mnpodeccroHaTHLHON
JIeATeTLHOCTH BBIMTYCKHUKOB, ocBouBITX OOII GakanaBpuaTa, BKIIOUYALT:

02 3apaBooxpanenue (B cepax: 6ModapMaleBTUKH, B TOM YHCIIE B YaCTH pa3padOTKH,
UCCIIC/IOBAaHWI W TPOW3BOJACTBA JIEKAPCTBEHHBIX CPENCTB, BAKIIMH HOBOTO ITOKOJICHHS,
aHTHUOMOTUKOB U OakTepuodaroB, (EepMEHTOB MEIUIIMHCKOIO HA3HAYEHHUs, CPEICTB JUIs
O6uorepanuy; OMOMEIMLMHBI, B TOM YHCIE€ B YacTH pa3padOTKH AMATHOCTUKYMOB in Vitro,
MOJIEKYJISIPHBIX JIMAarHOCTUKYMOB; MEPCOHATU3UPOBAHHON MEIUIIMHBI, B TOM YHCJE KJIETOYHBIX
OMOMEIUIIMHCKUX TEXHOJOTUM, OMOCOBMECTHMBIX MaTepuanoB; OHMOMHGOPMATHKH, Pa3BUTHUS
0aHKOB OMOJIOTHYECKHX O00pa3loB, HHQPACTPYKTYpHOro OOECHeYeHHs] MCCIEOBaHUN Ha
KUBOTHBIX );

26 XuMHYecKoe, XUMHKO-TEXHOJOIHUECKOe MPOM3BOJACTBO (B cdepax: MPOU3BOACTBA
HEOPTraHMYECKUX BEIIECTB; MPOU3BOJICTBA IMPOJIYKTOB OCHOBHOTO W TOHKOTO OPTaHHMYECKOTO



CHUHTE3a; IPOU3BOJCTBA IMPOAYKTOB mepepaboTku HedTH, raza U TBEPAOro TOIUIMBA,
IIPOU3BOJICTBA MOJUMEPHBIX MaTEPHAJIOB, JJAKOB U KPACOK; MIPOU3BOJICTBA YHEPIOHACKHIILIEHHBIX
MaTepuasoB; MPOU3BOJICTBA JIEKAPCTBEHHBIX IMPEMapaToB; IPOU3BOJACTBA CTPOUTEIbHBIX
MaTepHajoB,  CTEKJIA,  CTCKIOKPUCTAUIMYECKHUX  MaTepHasioB,  (DYHKIHMOHAIBHOW U
KOHCTPYKIIMOHHON KepaMUKHU Pa3IMuyHOr0 Ha3HAUYEHUs; MPOU3BOJICTBA XUMHUUECKUX HCTOUHUKOB
TOKAa; IPOM3BOJACTBA  3ALIUTHO-IEKOPAaTUBHBIX  IOKPBITUI;  IMPOU3BOJCTBA  DJIEMEHTOB
JJIEKTPOHHOU anmapaTypbl 1 MOHOKPUCTAILJIOB; MPOU3BOICTBA KOMIIO3UIIMOHHBIX MaTEpPHUAIOB U
HAaHOKOMIIO3UTOB, HAHOBOJIOKHUCTBIX, HAHOCTPYKTYPUPOBAHHBIX U HAHOMATEPUAJIOB Pa3IM4HOMN
XUMHUYECKON MPUPOIbI; MPOU3BOICTBA PEIKUX U PEIKO3EMEIbHBIX 3JIEMEHTOB);

2.2 Tunsl 3amad ¥ 3aa4u MPO(ECCHOHANBHON JESTENBHOCTH, K KOTOPBIM TOTOBSITCS
BBIITYCKHHUKH B pamkax ocBoenus OOII GakanaBpuara:

- HAy4HO-HMCCIIEJ0BATEIIbCKHIA;

- HpOI/I3BOI[CTB€HHO-TGXHOJIOI‘I/I‘-ICCKI/Iﬁ.

2.3 OObekTamMu Mpo(ecCHOHAIBHON JEeATEIIEHOCTH BBIMYCKHUKOB, ocBomBIInX OOII
OakanaBpuata, WM 00JIaCThIO (00IaCTAMU) 3HAHMSI SIBJISIOTCS

MHUKPOOPTaHU3MBI, KJIETOYHBIC KYJIbTYpPhl KUBOTHBIX U PACTEHUH, BHPYCHI, ()CPMEHTHI,
OMOJIOTUYECKH aKTUBHBIE XMMUUYECKHE BEIIECTBA;

npubopsl W 00OpyIOBaHWE Ui  HCCICNOBAHMUS  CBOMCTB  HCIOJB3YEMBIX
MUKpPOOPTaHU3MOB, KJIETOYHBIX KYJIbTYp M IOJIy4a€MbIX C HX TIOMOIIbIO BEIIECTB B
71a00PaTOPHBIX U IPOMBILUIEHHBIX YCIOBUSIX;

YCTaHOBKM U O00OpYyAOBaHUE Ui MPOBEIEHUS OHOTEXHOJOTMUYECKUX IPOIECCOB;
CpEJICTBA KOHTPOJIS KAUueCTBa ChIPbsl, 101y(adpHUKaTOB U TOTOBOM IPOAYKIIMH;

CpEICTBAa OIEHKHA COCTOSIHHSI OKpYXAarollel Cpeapl W 3allUThl €€ OT BIUSHUA
IPOMBIIIJIEHHOT'O TPOU3BO/ICTBA.

3 CTPYKTYPA IPOI'PAMMbI BAKAJIABPUATA

Conepkanre W oOpraHm3anus oOpa3oBareiabHOTO Tporecca npu peanusanuu OOIL
BhICIIEro oOpa3oBaHus — OakanaBpuaT no HampasieHuto noaroroBku 19.03.01 buorexnonorus
periIaMeHTHpYeTCS:

—y4eOHBIM TUIaHOM;

—KaJIeH/IapHbIM y4eOHBIM IpauKOM;

—pabounMu IporpaMMaMu AUCHUIUIHH (MOyIEH);

—pabounMu IporpaMMaMu TMPAKTHK;

—IpPOrpaMMOi TOCYIapCTBEHHOM UTOTOBOM aTTECTAIINH;

—(pOHJaAMH OIIEHOYHBIX CPEJICTB;

—METOUYECKIUMH YKa3aHHUsIMH 110 cooTBeTcTBYromel OOIT;

—pabouelt mporpaMMoil BOCITUTaHUS;

—KaJIeHIapHBIM TUTAHOM BOCIIMTATETHHON paOOTHI.

3.1 YueOublii ni1an

VYyeOupiii tuian OOII OakanmaBpuara BKJIIOYAaeT MepedeHb AMCHMIUIMH (MOIyseil),
IIPAKTUK, AaTTECTAl[MOHHBIX MCHBITAHUNH NPOMEXKYTOUYHOM U TOCYJAapCTBEHHOW HWTOTOBOM
aTTecTalliy O0y4arouuxcs, Ipyrux BUIOB yuyeOHOW NEATEIbHOCTH C yKa3aHUEM HUX oO0beMa B
3aYETHBIX E€IMHUIAX, I[OCIEeNIOBATEIbHOCT M paclpesieieHus 10 IepuojaM OO0Yy4eHHs;
BbI/IETIsIeTCSl 00bEM KOHTAKTHOM pabOThl 00ydaroumxcs ¢ mpernojanBaTesieM (1o BUIaM y4eOHBIX
3aHATUI) U CAMOCTOATENBbHOM PaboThl OOy4aromUXCs B aKaJeMHUYECKUX (aCTPOHOMHUYECKHX )
yacax. Jls KaXIoW TUCHUIUIMHBI (MOAYINS) U MPAKTUKU yKa3blBaeTcs (hopMa MPOMEKYTOUHON
aTTecTaluy 00yJaromuXxcs.

VY4eOHblii M1aH NpeACTaBIeH B MPUIOKEHUH.



3.2 KanenaapHplii yueOHbIi rpadpux

[TocnenoBarenbHOCTh peaau3alliu MPOrpaMMbl OakajmaBpwara MO TOJaM U CEeMecTpam
(BkrOUas TeOpeTHYECKOe OOydeHHE, TPAKTHKH, MPOMEXKYTOUHbIE U TOCYIapCTBEHHYIO
UTOTOBYIO aTTECTAIMH, KAHUKYJIbI) TIPUBOAUTCS B KAJICHIAPHOM Y4eOHOM rpaduke.

Kanennapusiii yaeOHbIN rpaduk MpeacTaBiIeH B IPHIOKCHUH.

3.3 Padouue mporpaMMsbl TUCHMILIMH (MOYJI€i)
B OOIIl 06akanaBpuaTa B TNPWJIOKEHHUH NPEICTABICHbI Bce pabouue MporpamMmbl
JTUCIUTIINH (MOJTyJICH).

3.4 Pabo4yue mporpaMmMbl NPaKTUK

OOII GakanaBpuara npeaycCMaTpUBaeT JOCTATOUHBIN U1 (pOpMUPOBAHUS, 3aKpEIUICHUS
U Pa3BUTHA NIPAKTUUECKUX HABBIKOB M KOMIIETEHLUH 00beM MpakTHKU. [IpakTika npeacrapiser
co0Oi BHJ y4eOHBIX 3aHATHI, HEMOCPEICTBEHHO OPUEHTHPOBAHHBIX Ha MPO(HECCHOHAIBHO-
IPAaKTUYECKYl0 MOAroTOBKY oOyuwaromuxcs. [IpakTuka 3akpervisier 3HaHUS M YMEHHS,
npuoOperaeMbple  OOYYAIONUMKCS B pPE3yJNbTaTe OCBOCHHS  TEOPETHUYECKHMX  KYpPCOB,
BbIpa0aThIBa€T MPAKTUYECKHE HABBIKW U CIIOCOOCTBYET KOMILJIEKCHOMY (OPMUPOBAaHUIO
YHHUBEPCAIbHBIX, OOLIENPOPECCUOHANBHBIX, TPOPECCHOHATBHBIX KOMIIETEHIMN 00y4Yaromuxcsl.
[TporpamMMsl IPAaKTUK NPHBEIEHBI B IPUIIOKEHUH.

[Ipu peanuzanuu OOII 6akanaBpuara npeycMaTpUBaOTCS CIEAYIOIINE BUbI TPAKTUK:

—yuebHasi;

—TPOU3BOJICTBEHHASI.

3.4.1 YueOHasi npakTHKA

Tun npakTuky: 03HAKOMHUTEIbHAS.

3amauell MPaKTUKH SBISETCS IONyYEHHE TMEPBUYHBIX MPOPECCHOHATBHBIX YMEHHHA WU
HaBBIKOB, B TOM YHCJIE€ NEPBUYHBIX YMEHUH U HABBIKOB Hay4yHO-UCCIEI0BATEIbCKON
nesitenbHOcTH.  [Ipaktuka ocymectsisercs B PXTY wum. JI.U. Menneneesa Ha Kadenpe
O6uoTexHojmoruu. PyKOBOACTBO NpakTUKON  ocymiecTBiser mnpenojaBarens  Kadenps
OMOTEXHOJIOTMH, TEXHUYECKYIO TOJIEPHKKY OCYLIECTBIIIOT HHKEHEPHO-TEXHUUECKUN TIepCcoHal
1o yueOHOMY MpolLeccy.

3.4.2 Ilpon3BoACTBEeHHASI IPAKTHKA

Tun npakTUKK: TEXHOJIOTMYECKAS.

3ajadel IPaKTUKUA SBISIETCS IMPAKTUYECKOE O3HAKOMIIEHME M HU3YYEHHE METOJOB
OMOTEXHOJIOTHH I IPOM3BOACTBA KOHKPETHBIX BUJOB MPOIYKIIMH, a TAK)KE MOTYyYEHHUS ONbITa
npodeccuoHaIbHON  JesaTeabHOCTH. (O3HakoMJIeHHE C paboTOW MPOU3BOACTBEHHOTO U
AQHAIUTUYECKOT0 000pYyI0BaHMS, OCHOBHBIMU IIPUHIIMIIAMU KOHTPOJIA U 00ecnevyeHrs KauecTBa
OMOTEXHOJIOTMYECKON MPOIYKIIMH, a TaKKe HOPMAaTHUBHON M TEXHOJOIMUECKOW JOKyMEHTaIen
Ha npeanpustuu. Ilpaktuka ocymiectBiasiercs B PXTY um. [I.W. MenneneeBa u (i) Ha
IPEANPUATHX, C KOTOPBIMU 3aKIK0YEHBI JOTOBOPBI O IPAKTUYECKON MOATOTOBKE.

[IpakTHka MpoOBOAUTCS B OJHOM W3 IOAPA3ACICHUNA NPEANPUATHA WIA OpraHU3alNN, B
YKCJIO KOTOPBIX MOTYT BXOJUTB: IIPOU3BOJACTBEHHBIE LIEXU, TEXHOJIOTMUECKUE OTEIBbl U HAYYHO-
MCCIIEI0BATENBbCKUE IIEHTPBI.

3.4.3 HayuHo-uccienoBaTejibcKasi padora

Tun npakTUKy: HAy4HO-UCCIIE0BATENIbCKask paboTa.

3amayeil HaydHO-HMCCIENIOBAaTENbCKOM pabOThl  SABJISETCS H3YYEHHE KOHKPETHOTO
IPOM3BOJICTBEHHOTO Ipollecca IO pe3yiabTaTaM BBIOpaHHOTO OOBEKTa IS  Hay4yHO-
HCCJIEIOBATENIBCKON MM MPOEKTHOM JEeSATeIbHOCTH; U3yUYE€HUE CUCTEMBI YIIPABJICHUS Ka4yeCTBOM
IPOAYKIMH, TEXHUKO-DKOHOMUYECKHX IOKa3aTesei, MeponpusTHil 0 TeXHUKE 0€30MacHOCTH U
OXpaHe OKPYKAIIIEH Cpeapl; NMPHOOpeTeHHE HEOOXOAMMBIX MPAKTUYECKUX HABBIKOB IS



BBINIOJTHEHUS BBIMYCKHON KBalM(pUKanMOHHONH pabotel. Haywno-mccnemoBartenbckas paboTa
ocymectBisiercst B PXTY um. JI.M. MenzaeneeBa na Kadeape 6M0TeXHOIOrUM W/UIIK B OTHOM U3
HOJpa3AeIeHU NPEANPUATHS, OpraHW3alHid, C KOTOPBIMH 3aKJIIOUCHBI COOTBETCTBYIOIIHE
JIOTOBOPBI O MPAKTHYECKON MOTOTOBKE.

3.4.4 IlpenaunioMHasi NPaKTHKA

Tun npakTuku: NpeaguIUIOMHas IPAKTHKA.

3amaveil MPaKkTUKK SBISICTCS MAKCUMAIIbHOE MPUOIIKEHUE K BBITIOJHEHUIO BBITYCKHON
KBATH(UKAIIMOHHON paboThl, T.e. cOOp, 00paboTKa, aHAIM3 M CHUCTEMaTH3alMs HEO0OXOIUMOMU
HAyYHO-TEXHHYECKON MH(pOpMAIUU 1O TeMe (3alaHUI0) B COOTBETCTBYIOIICH 00IacTH 3HAHMIA,
MPOBEJICHNE HAyYHbIX HCCIICJOBAHUM W BBINOJIHEHHE TEXHUYECKUX pPa3pabOTOK, a TaKxke
cocTaBiieHUs oTueTa u nmyonukarui. [Ipaktuka ocymectsisierca B PXTY um. JI.1. Menneneena
U (UJK) Ha IPEANPUATHIX, C KOTOPBIMU 3aKIIOUYEHBI JOTOBOPHI O MPAKTUYECKON MOJITOTOBKE.

Breibop MecT mpoXOKIEHUS MPAKTUK JUIS JIMI[ C OTPAHHMYEHHBIMH BO3MOXHOCTSMU
3JI0pPOBbSl MPOU3BOJUTCSA C YYETOM COCTOSIHUSA 37J0POBbSl OOYYarOIIMXCS U TPEOOBAHUSIMH IO
JOCTYITHOCTH.

3.5 [Iporpamma rocyaapcrBenHoii utoroBoii arrectrauuu (F'MA)

[IporpamMmMa rocyaapcTBEHHOI HTOrOBOW arTecTanuu siBisiercs npuioxeHuem k OOII
OakanaBpuara.

B rocynapcTBeHHYIO HTOTOBYIO aTTECTAIIUIO BXOMAST MOJArOTOBKA K MPOIIEIype 3alIUTHI U
3alllMTa BBITYCKHOM KBAIU(PUKAIIMOHHON paObOTHI.

3.6 ®ona oueHouHbIx cpeacts (POC)

®OC cozmaercs B coorBeTcTBUUM ¢ TpeOoBanusmu PI'OC BO mns arrecramum
0o0y4aromuxcsi Ha COOTBETCTBUE UX YUEOHBIX OCTH)KEHHH TIOATAIHBIM TPeOOBaHUSM
coorBercTByomeil OOIl OakanaBpuaTta [uis HpPOBEAEHUS TEKYLIETo OLICHHWBAaHUS, a TaKXKe
MPOMEKYTOUHOM arrectanuu odydaronuxcsi. POC sBIIETCS COCTAaBHON YacThIO HOPMATUBHO-
METOAMYECKOr0 00ECleueHUs] CUCTEMbl OLIEHKH KauyecTBa OocBoeHus obOydaroumumucs OOI,
BxoauT B coctaB OOII 6akanaBpuara.

DOC — KOMIUIEKT METONYECKUX MAaTEPHUAIOB, HOPMUPYIOLIUX IPOLEAYPHI OLIEHUBAHUS
pe3ynbTatoB  OOyueHus, T.e. YCTAHOBJIEHHS COOTBETCTBUS  Y4YEOHBIX  JOCTHKEHHM
3alJIaHUPOBAaHHBIM pe3yibTrataM o0ydeHus u TpeboBanusiMm OOII OakanaBpuara, paboumx
IIpOrpaMM AMCLMILINH (MOAYJIEN) U IPAKTHUK.

®OC chopMupoBaH Ha OCHOBE KIIFOUEBBIX IPUHIIUIIOB OLIEHUBAHMSL:

— BQJIUJHOCTU: OOBEKTHl OLEHKH JOJDKHBI COOTBETCTBOBATh IOCTABIIEHHBIM LEJSIM
o0Oy4deHus;

— HAJEKHOCTH: MHCIIOJNb30BaHHE €JUHOOOpA3HbIX CTaHAAPTOB U KPUTEPUEB JUId
OLICHMBAHMSI JOCTUKEHUM;

— OOBEKTUBHOCTH: pa3Hble OOy4arouiyecs IOJKHbI HMETh paBHbIE BO3MOKHOCTH
NOOHUThCA ycnexa.

®OC no pucuuminHam, npaktukam, [ IA npuBeaeHsl B IPUIOKEHUH.

WHBannaaM u IunaMm ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbsI (IO UX 3asBICHHIO)
MIPEIOCTaBIIsAETCS BO3MOXKHOCTH 00yueHus o OOII 6akanaBpuara, yduThIBaIOIENH 0COOEHHOCTH
UX TICUXO()M3UYECKOTO pa3BUTHS, MHIUBUAYAJIbHBIX BO3MOXKHOCTEH M, MpPHU HEOOXOIUMOCTH,
oOecrneunBaromiel KOPPEKIUIO HApYILIEHUH pa3BUTHS U COLMAJIbHYIO a/Iall TAIUIO.

3.7. Pabouasi nporpaMMa BOCIIMTAHUSA

Pabouas mporpamMMa BOCHHUTaHUS, pa3pabOTaHHas M yTBEP)KICHHAas 00pa3zoBaTeIbHOMN
OpraHu3aliei, OmnpeAenseT KOMIUIEKC OCHOBHBIX XapaKTEPHCTHUK OCYIIECTBISIEMON B
0o0pa3oBaTeNbHONW OpraHU3allid BOCHHMTATENbHOW pabOThl MO COOTBETCTBYIOIIEH OCHOBHOM
00pa3oBaTenbHON MTporpamMmme:



— IIeJb, 33/1a41, OCHOBHbIEC HAIIPABJICHUS M TEMBI BOCITUTATEILHOI PaboTH;

— BO3MOXHBIE (OPMBI, CPEICTBA W METOJbl BOCIMTAHUS, BKIIOYas HCIOJIb30BAHUE
BOCITUTATENILHOTO TIOTEHIIUANIA AUCIHUILIUH (MOyIIei);

— MOAXOJIBl K HMHAMBHIyaJIH3allMH COACP)KAHUS BOCIHMTAHUS C YUYETOM OCOOCHHOCTEH
00ydJaromuxcs;

— mokazarenu 3((HEeKTUBHOCTH BOCIUTATEIBHOM pabOThl, B TOM YHCIE IJIAHUPYEMbIE
JMYHOCTHBIE PE3YyIbTaThl BOCIIUTAHMUS, U HHBIE KOMIIOHEHTEI.

3.8. KasienaapHblii i1aH BOCIUTATEIbHOH PadOThHI

Kanenpmapuelii 1u1aH BOCIUTATENBbHOM pPabOThI, pa3pabOTaHHBIA W YTBEP’KACHHBIN
00pa3zoBaTebHON OpraHU3aIKeH, COACPKUT KOHKPETHBIN TepeueHb COOBITUH M MEPONpPHUATHN
BOCIIUTATEILHON HAIPAaBICHHOCTH, KOTOPHIE OPraHU3YIOTCS U IMPOBOJATCS 00pa30BaTENbHON
opraHu3andeil u (WiIM) B KOTOPBIX 00pa3oBaTeibHAs OpraHu3alMs NMPUHAMAET ydacThe, B
COOTBETCTBUH C OCHOBHBIMHU HAIPABJICHUSMHU U TEMAaMH BOCITUTATEIbHOI paObOTHI, BRIOpaHHBIMU
dbopmamu, cpecTBaMH U METOJIaMU BOCIIUTAHUS B y4€OHOM TOAY WM MEpHOe O0yUSHHUSI.

4 PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMbI BAKAJIABPUATA

CoOBOKYMHBIN 0XHIaeMblii pe3ynabTaT oOpa3zoBaHus 1o 3aBepiieHUH ocBoeHus OOIIL
OakanmaBpuaTa ONPENEIAETCS MPUOOPETAEMbIMU BBIMTYCKHHKOM KOMIIETCHIIMSIMHU, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHSATh 3HAHWS, YMEHUsS, HaBBIKM M JUYHBbIE KadyecTBa B COOTBETCTBUU C
3a1a9amMu MPoPeCCHOHATBHOMN JACSITEILHOCTH.

B pesynbrare ocBoenuss OOIl ©OakanaBpuaTa y BBITYCKHUKA JOJKHBI OBITH
chopMuUpOBaHbI YHUBEpCAJIbHbBIE, obmenpodeccruoHaIbHbIC u pohecCuOHAIILHBIC
KOMIICTCHIIUH.

Brinycknuk, ocouBmmiit OOII, nomken o06manarh cneayromuMi KOMIETEHIIUSIMH.

4.1 YHI/IBepcaJ'll)Hble KOMIIETCHIUUHA BBINTYCKHUKOB U HHAHKATOPLI UX TOCTUKCHUS

HaumenoBaunue

Kox n HaumenoBanue Kon n HauMeHOBaHME MHIUKATOpa
KaTeropuu (Irpyrmibl)
YK noctmkenus YK
YK
VK-1.1 3HaeT METO/IBI ITOMCKa,

KPpUTHYECKOTO  aHanuW3a U CHHTe3a
uH(pOpMalliK, TPUMEHEHHUS CHUCTEMHOIO
MOJX0/1a, OCHOBAaHHOTO Ha  HAYYHOM
MHUPOBO33PEHUU TPU  pEHIeHHH  3a7ad
YK-1. Crniocoben | mpoeccoHaNbHOMN A TENIbHOCTH;

OCYIIECTBIATh TMOHCK, | YK-1.2 VYmMeer ananuszupoBaTh 3aaauy,
KPUTUYECKHUI aHau3 U | BBIEISIS €€ 0a30BbI€ COCTABIISIONINE;

CucreMHoe 1
cunte3 wuHpopMmaimy, | YK-1.3 YMeeT HaxoIuTh M KPUTHYECKU

KPUTHYECKOE
MELLUICHIE NPUMEHATD aHaJIM3UPOBATh I/IH(bOpMaHI/IIOV,
CHUCTEMHBI  T0AXOJ | HEOOXOIUMYIO JJIsl PEIICHHUs TOCTABICHHON
IS pellieHus | 3a/1a4u;
nocrasiieHHBIX 3a7a4. | YK-1.4 YMeer omnpenensiTe M OLEHUBATh
BapHaHThl BO3MOKHBIX PELIEHUH 3a7auu;
VK-1.5 Bnangeer HaBbIkaMH pacCMOTPEHHUS
BO3MOXXHBIX BapHaHTOB pELICHUs 3aJadH,
OLICHUBAaHUS ux JOCTOMHCTB u
HE/I0CTAaTKOB.
Pa3paboTka u YK-2. Crnocoben | YK-2.1. 3HaeT npaBuiia ¥ YCIOBHOCTH IIPH
peasin3anysi IPOEKTOB | ONPEIENISITh KpYT | BBIIOJHEHUU KOHCTPYKTOPCKOM
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3a7a4 B pamKax
IOCTAaBJICHHON I U

BBIOMpPATH
OIITHMAJIbHBIC
CIOCOOBI MX pELICHUS,
UCXOJS u3
JNENCTBYIOLIUX
MIPaBOBBIX HODM,

HUMEIOLIUXCA PECypCcoB
U OTpaHUYEHUN.

JOKYMCHTAIlMHX IIPOCKTA,

VYK-2.2. 3HaeT OCHOBBI pacuera Ha
MMPOYHOCTh, KCCTKOCTH U yCTOfI‘II/IBOCTB
DJIEMEHTOB  OOOpPYIOBaHHS  XHUMHUYECKON
HpOMBIIJ_UIeHHOCTI/I;

YK-2.3. 3HaeT TEXHOJIOTHYECKHUE PacCUEThI
anmnapaToB XUMUYECKOW MTPOMBIIIIICHHOCTH;
YK-2.4. Ymeer ompenenarh OXXKHIaeMble

pe3yNbTaThl TPOSKTUPOBAHUS DIIEMEHTOB
000pyI0BaHUs XUMHYECKOM
MPOMBIIIIJICHHOCTH,

YK-2.5. VYmeer omnpenensitb  croco0

pelieHusT KOHKPETHOM 3aJaud  TPOEKTa,
BbIOMpasi ONTHUMAJIbHBIN CIOCO0 U HCXO0ns
U3 JICUCTBYIOUIMX TPABWJI M TPAHUYHBIX
YCIIOBUH TIPU  BBIMIOJIHEHUU TPOEKTHOM
JOKYMEHTAllMU M UMEIOIIUXCS PECYpCOB U
OTpaHUYECHUN;

VYK-2.6. VYmeer pemarb KOHKpPETHBIC
3aJ]au MPOeKTa TpeOyeMoro KadecTBa u 3a
YCTaHOBJICHHOE BpeEMS,

VYK-2.7. Ymeer myONUYHO TPENCTABIATH
pe3yNnbTaThl PELICHUS] KOHKPETHOM 3ajauu

MIPOCKTA;
YK-2.8. Bnaneer cnocobamu u mpuemMamu
HU300paXCHHUSI DJIEMEHTOB  XUMHYECKOTO

000pyIOBaHUsI B OJHOW M3 TpadUIeCKHX
CHCTEM,

VK-2.9. Baameer MeromamMH MeXaHUKH
MPUMEHHUTEIFHO K pacderaM arapaTroB
XUMHUYECKOHN MPOMBIIUIEHHOCTH;

VK-2.10. Bnaneer HaBBIKAMH
MPOEKTUPOBAHMS TPOCTEHIINX ammapaToB
XUMHUYECKON TPOMBIIIICHHOCTH.

Komangnas pabota u
JTUAEPCTBO

VK-3. Cnocoben
OCYIIECTBIISATh
COLIMAILHOE
B3aHNMOIEHCTBHE Hu

peann30BbIBATh  CBOIO
pOJIb B KOMaHJIE.

VK-3.1. 3Haer ¥ moHUMaer OCOOEHHOCTHU

MOBEJICHUs  paOOTHUKOB  MPEINPUATUN
XUMHUUYECKOH ITPOMBIIIEHHOCTH;

VK-3.2. 3HaeT OCHOBHEIE THIIBL
COLIMAJIbHBIX B3auMMOICUCTBUI "

COLUABHO-TICHXOJIOTHYECKHE  KPUTEPUHU
3P GEKTUBHOCTH YIIPABJICHUS KOJUICKTUBOM,;
VK-3.3. VYmMeer B3anMMOIEHCTBOBAaTH C
JPYTUMH 4JICHAMH KOMAaH[Ibl, B TOM YHCIIC

y4yacTBOBaTh B o0oOMeHe HH{(opMaIueil,
3HAHUSIMH U OIIBITOM;

YK-3.4. Ymeer HCIIOJIb30BATh
COBPEMEHHBIE COLIMAJIbHO-

MICUXOJIOTHYECKUE TEXHOJIOTHUHU YITPaBICHUS
KOJIJICKTUBOM;

VK-3.5. Brameer OCHOBHBIMHM METOHAMH
cbopa il aHajau3a uH(popMaIuu,
CIOCOOCTBYIOIIEH Pa3BUTHIO oOmei
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KYHLTprI U coLaIn3aluy JUYHOCTHU,
VK-3.6. Bmazmeer cmocobamMu MOTHBAIMU
YJICHOB KOJUICKTHBA K JII/I‘-IHOCTHOMy nu
podecCHOHAILHOMY Pa3BUTHIO.

VK-4.1. 3Haer OCHOBHBIE  CIIOCOOBI
COYETAEMOCTH JICKCUYECKUX €IUHHUIl U
OCHOBHBIE CIIOBOOOpA30BaTEIbHBIE MOJIEIH,
PYCCKHE SKBHUBAJIECHTHl OCHOBHBIX CIIOB H
BBIpKEHUH MPO(heCCHOHATEHON peuH;
VYK-4.2. 3Haer OCHOBHBIE TIpHEMBI U
MeTOABI pedepupoBaHUs U aHHOTUPOBAHUS
JUTEpaTyphl MO CIEUUATbHOCTH, MPUEMBI
paboThl C OPUTHHAIBHOW JUTEPATypOi IO
CIEIHAIbHOCTH;

VK-4.3. 3HaeT MacCUBHYI0O U AaKTHBHYIO
JIEKCUKY, B TOM 4YHCIe, OOIEHAyYHYIO U
CHEeHATBHYIO TEPMUHOJIOTHIO,
HEOOXOUMYIO JUISl PELICHUs] CTaHJapPTHBIX
KOMMYHHKATHBHBIX 3a71a4;

YK-4.4. Ymeer UCII0JIb30BAaTh
UH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIE

VK-4. CrocoOeH | TEXHOJIOTUM TP  TTOMCKE HEOOXOIUMO
OCYIIECTBIISTh uHpOpMAIMM B TIPOLIECCE  PEIICHUS
JICIIOBYIO CTaHJapTHBIX KOMMYHUKATUBHBIX 3a7a4 Ha
KOMMYHHKAITUIO B | TOCY/IapCTBEHHOM Y MHOCTPAHHOM $SI3BIKAX;
ycTHON U mucbMenHol | YK-4.5. YMeer pabotaTh ¢ opuruHagbHOU
KommyHukanus bopmax Ha | IUTEpaTypo IO  CIEHMAIBHOCTH  CO
roCyJJapCTBEHHOM CJIOBapeM;
SI3BIKE Poccuiickoii | YK-4.6. Bmageer BeneHHeM  JI€IOBOU
Odenepanuu U | IEPeUCK HAa  WHOCTPAHHOM  S3BIKE,
WHOCTPAaHHOM(BIX ) peUeBOH JEATEIBHOCTHIO MPUMEHUTEIIBHO K
SI3BIKE(ax). chepe ObiTOBOH U mpodeccHoHaTHHON
KOMMYHHKAIHH;
VYK-4.7. Bnageer BedeHHeM JIeTOBOU
NEpEenuCcKd €  Yy4eToM  OCOOEHHOCTEH
CTHJIUCTUKH OopUIHATEHBIX u
HEOPHUIHATBEHBIX MUCEM,
COIMOKYJIBTYPHBIX pa3inuunii B (opmare
KOPPECHOHICHIIUN Ha TOCYJapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX;
VK-4.8. Bnangeer HaBbIKaMu — pedeBO
NeSITETHHOCTH TPUMEHUTENIEHO K - cdepe
OBITOBOA " npodeccuoHaIbHON
KOMMYHHKAITUIH, OCHOBaMHU  ITYOJUIHOU
peun;
VK-4.9. Brameer OCHOBHOW HHOSI3BIYHON
TEPMHUHOJIOTHEN CHeHaTbHOCTH, OCHOBAMHU
pedepupoBaHus " AHHOTHPOBAHHS
JUTEPATYpPHI MO CIIEUATHHOCTH.
YK-5. Crnocoben | YK-5.1. 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH
MexkynbTypHOE
B3aMMONeHCTRHE BOCIIPHHHUMATH HUCTOPHYECKOTO  TIporiecca H  OTarlbl
MEXKYIbTYPHOE UCTOpUYECKOro pa3Butusi Poccuu;
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pasHooOpasue
oOmiecTBa B
COLIMAIIBHO-
HCTOPHYECKOM,
TUYECKOM u
¢dbunmocodcrom
KOHTEKCTaX.

VK-5.2. 3Haer  OSTHOKYNbTypHBIE U
COLIMATILHO-TIOJIUTUYECKHE MIPOLIECCHI
CTaHOBJICHUS POCCHUIICKON
roCyJ1lapCTBEHHOCTH

VYK-5.3. 3naer mecro u pomnp Poccum B
HCTOPUHU YEJIOBEYECTBA U B COBPEMEHHOM
MUDE;

VYK-5.4. 3HaeTr OCHOBHBIC pa3leiabl U
HanpaBlieHus: Guocopuu, a TAaKKe METOIBI
U 1mpueMbl  puiaocodcKoro - aHaimza
pooiiemM;

VYK-5.5. 3HaeT HpaBCTBEHHBIC IIEHHOCTH,
NPEJCTABICHUS O COBEPIICHHOM YEIOBEKE
B Pa3IMYHBIX KYJIbTypax;

VYK-5.6. YMeeT OCMBICIHMBATH COIUAIBHO-
MOJIMTUYECKHE TMPOLIECChl, COOBITUA U
sBIleHUs1 B Poccuu m MUpoBOM cooO1iecTBe
B WX JUMHAMHKE W  B3aMMOCBS3H,
PYKOBOJCTBYACH MPUHIMIIAMU  HAyYHOM
00BEKTHBHOCTH U HCTOPHU3MA,

YK-5.7. Ymeer (dbopmupoBatb u
apryMEHTHPOBAaHHO OTCTauBaTh
COOCTBEHHYIO TMO3MIMIO [0 Pa3IuYHBIM
po0GiieMaM UCTOPHH,

YK-5.8. YMmeer noHMMaTh U aHaJIU3UPOBATH
MHUPOBO33PEHYECKHE, COLMAIIBHBIE U
WHAUBUAYaJIbHBIE TPOOIEMBbI COBPEMEHHON
KH3HH;

YK-5.9. Ymeer IPaMOTHO BECTHU
JIICKYCCHIO, apryMEHTHPOBAaHHO
OTCTauBaTh CBOIO MO3ULHUIO MO 3HAYMMBIM
¢dunocopckum mpodemMaM COBPEMEHHOM
JKU3HHM, OINHUpasCh Ha HapaOOTaHHbBIM B
ucTopuu Qpuiocopuu MaTepualn,

YK-5.10. Ymeer KOHCTPYKTUBHO
B3aWMOJICHICTBOBATh C JIOJABMU C YYETOM
aHaIM3a ux COLIMOKYJIBTYPHBIX
OCOOEHHOCTEH! B LENAX  YCIEHIHOIo
BBINOJIHEHUS TPO(HECCHOHAIBHBIX 3a/1a4;
VK-5.11. Bnageer mnpeacrtaBieHUSIMU 00
UCTOPUHU Kak HayKe, OCHOBaMHU
HCTOPHYECKOTO MBITIICHHS;

VK-5.12. Bnageer mnpeacTaBieHUSIMU OO0
OCHOBHBIX JdTalax B UCTOPHH YEIOBEUECTBA
U X XPOHOJIOTHH;

VK-5.13. Bmageer HaBBIKAMH aHaJIM3a
UCTOPUYECKHX UCTOUHUKOB;

VK-5.14. Bmaneer HaBBIKAMH
¢dmtocopckoil KylabTypbl A BBIPAOOTKH
CHUCTEMHOTO  IIEJOCTHOTO  B3MJIsAga Ha
JIeCTBUTENIBHOCTb.

Camoopranuzanus u

VK-6. CrocobeHn

VK-6.1. 3Haer COLIMAJILHO-
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camopa3BuTHe (B TOM | YIPaBIATh CBOHIM | TICHXOJIOTUYECKUE u COILIMATTLHO-
qucle BpEMEHEM, HKOHOMUYECKHE BO3MOKHOCTH Pa3BUTUS U
3JI0pOBbECOCPEIKCHHIE) | BRICTPAUBATh U | CAMOpa3BHUTHUS;
peanu30BbIBATH VYK-6.2. 3Haer CcBOM  JIMYHOCTHBIE,
TPACKTOPHIO CUTyaTUBHBIC, BPEMCHHBIE ©  JpYyTue
caMOpa3BUTHUS Ha | PeCcypchbl U UX MPEJEIbl,
OCHOBE npunuunoB | YK-6.4. YMeeT KpUTHUECKH OIICHUBATh
o0Opa3oBaHUs B | 90(PeKTUBHOCTh HCIOIB30BAaHUS  CBOETO
TEYCHUE BCEH KU3HU BPEMCHH U JIPYTHX PECYpPCOB MPHU PEIICHUU
MOCTaBJICHHBIX 3a7a4;
VYK-6.5. Brnageer mnpuemamu aHanmza
COOCTBEHHBIX JEUCTBUN MpHU YIpPaBICHUU
KOJUIEKTHUBOM U TPU CaMOOpPraHU3allnH,
VYK-6.6. Bmameer mpemocTaBieHHBIMU
BO3MOXKHOCTSIMU ISl TPHOOPETEHUST HOBBIX
3HAHUU U HaBBIKOB.
VK-7.1. 3naer ponb U 3HAYEHHUE
bu3nYeCKOil KyJabTyphl B KU3HU YEIOBEKa
u oOuiecTna; BU/IBI buznyecknx
yIpaXHEHHI; HAYYHO-TIPAKTUYECKHE
OCHOBBI  (pM3WYeCKOW  KyJIbTyphl U
3I0pOBOT0 00pa3a KU3HU;
VYK-7.2. Ymeer momnepXuBaTh JOJDKHBIN
YK-7. Cnoco0eH | ypoBeHb (DU3MYECKONH TMOATOTOBIEHHOCTH
MOJJIEPKUBATH TSt obecrieueHus MTOJTHOLIEHHOM
OJDKHBIN YPOBEHB | COLIMATIBHOMN " npodecCuoHAIbHON
(busnueckoi JIeSATETbHOCTH;
MOATOTOBJICHHOCTH VYK-7.3. VYmMmeer wucCnomp30BaTh OCHOBBI
TUTSt obecrieueHus | GU3NMYECKON KYIBTYPHI JJIE OCO3HAHHOTO
TIOJIHOIICHHOMN BbIOOpA 3J10pOBbecOeperaroImux
COIMATLHOM U | TSXHOJIOTHA C  Y4eTOM BHENIHUX U
npodeccroHanbHOI BHYTPEHHUX yCIIOBHI peanuzanuu
e TeTbHOCTH. PO eCCUOHAIBHON JIEATETLHOCTH;
YK-7.4. Bnageer cpeAcTBaMH U METOJaMU
VKpETJIeHUsI  3JI0pOBBS,  (PU3UYECKOTO
CaMOCOBEPIIIEHCTBOBAHUS; JTOJKHBIM
ypoBHEM (PHU3NYECKON MOATOTOBICHHOCTH
JUISE obecrieueHus MTOJTHOLIEHHOM
COLIMAJIbHOU u npodeccuoHaIbHON
JIeATETLHOCTH.
YK-8. Crnocoben | YK-8.1. 3Haer ocHOBHBIE TexXHOC(hEPHBIE
CO3/1aBaTh U | OTIACHOCTH, ux CBOICTBa u
TTOJIJICP>KUBATh B | XapaKTePUCTHKH;
noBcenHeBHOM xu3HU | YK-8.2. 3Haer xapakrep BO3AeWCTBUA
" B | BpeHBIX M  ONAcHBIX (aKTOPOB Ha
bezonacHocTh npodeccroHanbHOM YeloBeKa W MPHUPOJHYIO Cpedy, METOMIbI
KU3HEJCATCIILHOCTH | JICITEILHOCTH 3alTUTBl OT HUX MPUMEHHTEIBHO K cdepe
0e30MmacHble  YCJIOBHS | CBOEH MpodeccHoHaNbHOM e TeNbHOCTH;
KU3HENEATETLHOCTH VK-8.3. YMeer obOecrieunBaTh Oe30I1acHBIE
TUTST COXpaHEeHUs | W/uIu KOM(OpPTHBIE YCIOBUS Tpyda Ha
MIPUPOJTHOM cpenbl, | paboyemM MecTe, B TOM YHCJIE C TTOMOIIBIO
o0ecnieyeHus CPEJICTB 3alIUThI;
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YCTOWYMBOI'O Pa3BUTUSA
o0mecTtsa, B  TOM
YUCIIE TIPU Yrpo3e U
BO3HUKHOBEHUU
YpE3BBIYANHBIX
CUTyallull U BOCHHBIX
KOH(JIMKTOB

VYK-8.4. VYmeer BBIBIATH U YCTPaHATh
MpOoOJIeMbI, CBSI3aHHBIC C HapPYIICHUSIMU
TEXHUKU 0€30MacHOCTH Ha pabodeM MecTe
MIPUMEHHUTEIBHO K chepe CBOEH
npodeccCHoHALHOM e TEIbHOCTH;

YK-8.5. YmeeT ocymiecTBIATh ACHCTBUS 1O
MPENOTBPALLEHUIO YpE3BBIYANHBIX
CUTYalIUii;

VK-8.6. Bmazeer 3akoHOJATENbHBIMU U
HOPMAaTHUBHO-ITPAaBOBBIMHU aKTaMH B
oOmactu  O€30MACHOCTM M OXPaHbI
OKPYKArOIICH CPeJIbl;

VK-8.7. Bnaneer criocobamu u
TEXHOJIOTHUSIMU 3alIUTHl B YPE3BBIYANHBIX
CUTyallUssX H B YCJIOBHSIX BOCHHOTO
BPEMCHH;

VK-8.8. Bnaneer MMOHSTHUIHHO-
TEPMHHOJIOTHYECCKHUM aIapaToM B 001acTh
0€30IaCHOCTH;
VK-8.9. Bnaneer HaBBIKAMH
paroHaINu3aIux po(heCcCHOHATILHOM
JIEITEILHOCTH C IEIbI0  OOecleueHus
0€30IaCHOCTH ¥ 3alllUThl OKPY)KAIOILICH
CpEIIbL.

DKOHOMHYECKAS
KYJIBTYpPa, B TOM
grcne GuHaHCOBas

YK-9.
MPUHUMATD
000CHOBaHHbBIE
DKOHOMHYECKHUE
peHIeHI/ISI B pa3J'II/I‘-IHBIX

Cnocoben

VK-9.1. 3HaeT OCHOBBI DKOHOMHYECKOI
KyJIbTYypbl, B TOM 4YHCJIEC (UHAHCOBOUN
I'PaMOTHOCTH,

VK-9.2. VYmMeer uUCHOIL30BaTh 3HAHM
OCHOB  JKOHOMHUKH  TIpH  TPHHATHU
000OCHOBAaHHBIX pEUICHUH B pa3IHMYHBIX

IPaMOTHOCTh 00acTsaX NesITeTbHOCTH;
obmacTsax
VK-9.3. Bmageer HaBblkaMu  BbIOOpa
KHU3HECATCILHOCTH. o
YKOHOMHYECKH OOOCHOBAHHBIX PEIICHUH B
pa3IMYHBIX 00JaCTSIX KU3HEAEATEIbHOCTH.
VK-10.1. 3Haer mpaBOBBIE  HOPMHI,
dbopMupyrOlIIe HETEPIUMOE OTHOIIEHUE K
YK-10. CriocobeH | KOppyHIIMOHHOMY TTOBEJIEHUIO;
dbopmupoBartb YK-10.2. Ymeer peann30BbIBaTh
I'paxmanckast HETEPITMMOE HETEPITUMOE OTHOIIICHUE K
MO3UIHUS OTHOIIICHHE K | KOpPYIIIUOHHOMY MOBE/ICHUIO B
KOPPYIIIHOHHOMY pa3uYHBIX cepax AesITeTbHOCTH;
MOBEEHUIO. VK-10.3. Bmageer METOJaMHU

(hopMHUPOBaHHS HETEPITUMOTO OTHOIIEHUS K
KOPPYILUMOHHOMY ITOBEJICHUIO.

4.2 ObOmenpogeccnoHa/IbHbIe KOMIIETCHIUHM BBIMYCKHMKOB M HWHANUKATOPbI HX

JAOCTUKEHU S
HanmeHnoBanue
KaTeropuu Koxn u HaumeHoBaHue Kon u HanMeHoBaHMe HHIMKATOpa
(Tpymiel) OIIK noctmxerus: OITK
OIIK
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EcrecTBenno-
Hay4yHas
IOArOTOBKA

OIIK-1. Criocoben
U3y4aTh,
aHAJIM3UPOBATh,
UCIIOJIh30BATh
OMOJIOTHYECKUE
OOBEKTBI M IPOIECCHI,
OCHOBBIBASICh Ha
3aKOHaX u
3aKOHOMEPHOCTSIX
MaTeMaTHYECKHUX,
(bU3UIECKUX,
XUMHYECKHUX u
OMOJIOrMYECKUX HayK U
WX B3aUMOCBSI3SX.

OIIK-1.1 3naer ®W TMOHHUMAET  pOJib
MaTeMaTHYeCKUX, (U3NUYECKUX, XUMUYECKUX,

OMOIOTUYECKHIX JTUCIUTUTUH KaK
TEOpEeTUYecKoro (¢yHIaMeHTa B Pa3BUTHH
XUMHYECKHX u OMOTEXHOJIOTHYECKUX

UCCJIETOBAaHUM U MTPOU3BO/ICTB,;

OIIK-1.2. 3HaeT OCHOBBI MaTEMATHYECKOTO
ONMHMCAHUS, AaHalu3a U  MOJEIUPOBAHUA
OPOCTBIX W CIIOXKHBIX  NPUPOTHBIX U
TEXHOTCHHBIX CHUCTEM,;

OIIK-1.3. 3naer OCHOBHbIE (PU3NYECKHE
3aKOHBI M 3aKOHOMEPHOCTH B TNPUPOAHBIX U
TEXHOTCHHBIX CUCTEMAX;

OIIK-1.4. 3Haer TEOpPETUYECKUE OCHOBHI
oOuieil, HEeOpraHu4ecko,  OpraHu4ecKou
XUMHH, KJ1accu(pUKaluu XUMHUYECKHUX
COCIMHEHUH W  TMOHUMAeT  MPUHITUIIBI
CTPOCHUS BEIICCTBA,;

OIIK-1.5 3Haer  OCHOBHBIE  CHOCOOBI
MOJIyYeHUsT W XHMHYECKHE  CBOMCTBA
pa3IMYHBIX KJIaCCOB XUMHYECKHUX
COCIMHEHUHN, OCHOBHBIC  MEXaHU3MBI U
YCIIOBUSI MIPOTEKAHUS XUMHUYECKHUX PEAKIUil U
IIPOLIECCOB;

OIIK-1.6 3Haer OCHOBHBIE 3aKOHBl U
COOTHOIICHUSI (PU3UYECKOH W KOJUTOUIHON
XUMHH (XuMuYeckoi TEPMOJMHAMHUKH,
IEKTPOXUMHUHU,  XUMHUYCCKOW  KHHETHKH,
OCHOBHI (Da30BBIX pPaBHOBECHH U TMEPEXOJIOB,
CBOWMCTBAa  IOBEPXHOCTHBIX  SIBICHUH U
JUCTIEPCHBIX CUCTEM), CrocoObl ux
MPUMEHEHHUS TSI PEIICHUS TEOPETUICCKUX H
MIPUKIIAIHBIX 33724,

OIIK-1.7 3HaeT OCHOBHBIE NPHUHIMUIB U
3aKOHOMEPHOCTH (GYHKIIMOHUPOBAHHUS
MPUPOJHBIX M TEXHOTCHHBIX JKOCHCTEM,
O6uochepHbIX M DBOJIOIMOHHBIX IPOIIECCOB,
IepeHoca PHepruv M BellecTBa B Ouocdepe,
BIUSHUS (HAaKTOPOB OKpYXkarlolleil cpenasl Ha
OWonorudeckue  OOBEKTHI, CHCTEMBI U
MPOILIECCHI, OCHOBHBIE  3aKOHOMEPHOCTH
B3aUMOJICHCTBUSL OWochepsl H  UeJIOBeKa,
rnodanpHple  MPOOJIEMBI H  TOCIEICTBUS
AHTPOTIOTCHHOTO " TEXHOTCHHOTO
BO3JICHCTBUS Ha TMPUPOAHBIE CPEAbl U
MIPOLIECCHI, IKOJIOTHYECKUE TIPUHITUITBI
paIOHATIFHOTO WCIOIB30BAHUS MPUPOTHBIX
pecypcoB, TEXHUYCCKHUX CPEICTB "
TEXHOJIOTH, METO/IbI CHUKCHHUS
XO3SMCTBEHHOTO BO3JICUCTBUS Ha Ouocdepy,
OpTaHHW3aIlMOHHbIE ¥ TIPAaBOBHIE CpPEICTBA
OXpaHbI OKPYKarOUIEN Cpeibl.
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OIIK-2. CnocoGen
OCYIIECTBIISITh  TIOMCK,
XpaHeHue, o0paboTKy H
aHaImn3
npodecCuoHATBHOM
uHpOpMaIU u3
pa3IMYHBIX
UCTOYHUKOB U  0a3
JAHHBIX, MPEICTABIATH

OIIK-2.1 3naer u coOnomgaeT HOPMBI
nH(pOpMaAITMOHHON 0e30macHOCTH B
poecCHOHATLHOM IS TEIILHOCTH;

OIIK-2.2 Biageer COBPEMEHHBIMH
WH()OPMALIMOHHBIMU ~ TEXHOJIOTUSIMU  TIpU
cOope, aHanuse, 00OpabOTKe U MPECTaBICHUN
uHpopManuy,

OIIK-2.3 Ymeer NpUMEHATh COBPEMCHHBIC
METOJIbI  00paboTKM  WHpOpPMAIUH IS
peLeHHs WH)XEHEPHO-TEXHUYECKUX u
WHKXCHEPHO-TEXHOJIOTHIECKIX 3ajad,
NPOBEJICHUSI PACYCTOB U  MOJCIUPOBAHHUS
TEXHOJIOTUYECKHX MPOIECCOB U allapaToB,
OIIK-2.4 VYwmeer yCTHO Wu3JIaraTb MBICIIH,
MyOIMYHO MIPEIICTaBIATh pe3yabTaThI
pelieHHUsI KOHKPETHOW 3a7ayd, BBICTYNATh C

ee B TpeOyemMoM
(bopmate peby o | TIPE3CHTAIMAMH M JIOKIAJAMH 10 TeMaM,
HC§OHL3OBaHHeM COOTBETCTBYIOIIUM MPOMUITIO TIOATOTOBKH;
HH(OPMALHOHHbIX OIIK-2.5 Bmageer HaBbBIKAMH IOATOTOBKH
p ’ JIaHHBIX U Hay4YHO-TEXHUYECKOHN
KOMITBIOTEPHBIX " .
CETEBBIX TEXHOJIOTHU AOKYMCHTAIlIH,
> | OIIK-2.6 YMeeT npoBOaUTh aHanu3 GyHKINH,
NudopmannonHas | BKJIto4as IPOBEJCHHE eLIATE OCHOBHLIC Saa TeonII
cpena u 1udpoBasi | pacyeToB u|? A p
BEPOSITHOCTH M MaTEMAaTUYECKON CTaTHUCTHKH,
HYKOHOMHKA MO/ICIIUPOBaHUE, c
yaeTOM octopibrx | PEHATP YpaBHEHMS u CHCTEMBI
TpeGopanuii TudhepeHIaTbHBIX ypaBHEHHI
HHGOpMALHOHHO OPUMEHUTEIBHO K pEalbHbIM IIpoleccam,
6630HI;CHOCTI/I NPUMEHSITh MaTeMaTHYeCKUe METOMIbl IpH
' pEelICHUH  THUIOBBIX  MPO(ECCHOHATBHBIX
3ajad,
OIIK-2.7 Bnaneer OCHOBaMHU
(byHIaMEHTAILHBIX MAaTeMaTHYECKUX TEOPHid
u HaBBIKAMHU UCTIOJIb30BaHUS
MaTeMaTHYeCKOT0  ammapara;  MeTOAaMu
CTaTUCTHUYECKOW 00paboTKH HHpOpMALIUH.
OITK-3 CrocoGer OIIK-3.1 3HaeT OCHOBHI TEOpPHH TMEpeHOoca
. HHHN'IaTB actie p | AMTYIbCA, TEMa M Macchl; MPHHIUMBI
5 30a60TKE yi (GU3NIECKOTO  MOJCITUPOBAHHUS  XHMHUKO-
]Ea)nrg MO 4 | TEXHOTOTHYECKNX  TPOLIECCOB;  OCHOBHBIC
. orpaMM nprroms | YPABHCHIL IBIDKCHEA KHUJIKOCTEH; OCHOBBI
ZlJI;H P n’axfnqecxoro TEOPUH  TEIUIONEpelaul; OCHOBBI TEOPUHU
o I/IMeHeHI:/ISI B cdepe Maccornepeadn B CHCTeMaxX CO CBOOOJHOW H
csoeﬁ P€ | Henoxsmxnoit rpanunei  paszmena  (as;
HpOhecCHOHATbHOM TUTIOBBIE TPOIECCHl XUMHUYECKONW TEXHOJIOTUH
,Z[IC)}ITCJIBHOCTI/I " OMOTEXHOJIOT U, COOTBETCTBYIOLIHE
' ammaparbl ¥ METO/IbI HX pacueTa.
OIIK-4. Cnoco6en | OIIK-4.1 3HaeT OCHOBBHI TEOpUM TEpPEHOCA
OOuienH)eHepHbIE | MPOEKTUPOBAThH UMIylbca, Temjga W MAacChl, TNPUHIIMIIBI
" OTIENbHBIE DJIEMEHTHI | GU3MYECKOTO  MOJEIHMPOBAHUS  XHMHKO-
TEXHOJIOTUYECKUE | TEXHHUUECKUX U | TEXHOJOTMYECKHUX MPOLIECCOB, OCHOBBI TEOPUHU
HaBBIKH TEXHOJIOTHIECKUX Maccornepe adn " TEeIUIOTIepeIadH,
CHCTEM, TEXHHYECKUX | MOCTPOCHHsI MAaTepUANbHBIX, TEIUIOBBIX H
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00BEKTOB,

TEXHOJIOTUIECKUX
MPOLIECCOB
OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA Ha

OCHOBE  IPUMCHEHUS
0a30BbIX HHKCHEPHBIX
U TEXHOJIIOTHYECKUX
3HaHUMU.

DHEPreTHYECKUX  OallaHCOB,  BBIIOJIHCHUS
THIPABINYECKUX, THJIPOAMHAMUYECKHUX,
TEIUIOBBIX, TPOYHOCTHBIX PacUYETOB,;

OIIK-4.2 3Haer OCHOBHBIC  IPUHIIUIIBI

MOACIINPOBAHUA u MaCH_ITa6I/IpOBaHI/I$I
XHUMHUKO-TEXHOJIOTUIECKUX u
OMOTEXHOJIOTHUECKUX MPOIIECCOB c

MPUMEHEHHUEM OHMITMPUYECKUX, (pHU3nUecKux
u/un GU3UKO-XUMHUYECKUX MOJIETIEH;
OIIK-4.3 3Haer TUIIOBBIE MIPOIIECCHI
XAMHYECKOH TEXHOJOTHMM U OHMOTEXHOJOTHH,
OCHOBHBIC BAapHUAHTBl M METOJbI MPOBEICHUS
PEAKIIMOHHBIX TPOIIECCOB M PEAKTOPOB JIJIST UX
peanu3anuu;

OIIK-4.4 3HaeT OCHOBBI TEXHOJOIMYCCKHX
pacyeToB M TIOCTPOCHHUS TEXHOJIOTHYECKHX
cxXeM npu peau3anum XHUMMKO-
TEXHOJIOTHYECKUX U  OMOTEXHOJOIMYECKHX
MIPOLIECCOB U MOJIYYEHUU I[EJIEBBIX MPOIYKTOB;
OIIK-4.5 3Haer OCHOBBI TEXHOJOIMYECKHUX
pacyeToB M TIOCTPOCHUS TEXHOJIOTHYECKUX
cxXeM npu peam3anuu XHUMHMKO-
TEXHOIOTHYECKUX U OHMOTEXHOJIOTHMYECKHX
MIPOIIECCOB U MOJIYYECHUH TICJIEBBIX IMPOTYKTOB;
OIIK-4.6 3HaeT OCHOBHBIE XHMHYECKHE U
OMOTEXHOJIOTHYCCKHUE MIPOU3BO/ICTBA,
MPUHIUIIEI OpPTaHU3aIlMU TPOU3BOJICTBA, €r0
HEpPapXUUECKON CTPYKTYPHI,

OIIK-4.7 3HaeT OCHOBBI 3KOHOMHYECKOM
JESITSIIbHOCTH TIPEIIPHUSITHSI, €T0 CTPYKTYPY U
oTpacieBylo crenupuky, Kiaccupukauio
MPEIPUATHH 110 TIPAaBOBOMY CTATYCY;
OIIK-4.8 Ymeer OIpEACIATh
XapaKTePUCTUKH, pacCcUUTHIBATH,
MOJIETIMPOBATh U ONTHMHU3UPOBATH OCHOBHBIC
napaMeTpsl XUMHYECKHX W OHOJOTHYECKHX
peaxiuii, mpoIeccoB TEIJI0- U MacCcolepeHoca
u  BbIOMpaTh  oOopyaoBaHUE UId  HX
peanu3ainuu;

OIIK-4.9 YmMmeeTr omnpenensarTh panuoOHATEHYIO
CHUCTEMY pETyJIUPOBAHUS TEXHOJIOTHYECKOTO
mporecca, BBIOMPATh KOHKPETHBIC — THIIBI
npubopoB U o0opynoBaHus JUIST
ABTOMATH3AIMHA, KOHTPOJSI W JUATHOCTHUKH
TEXHOJOTUYECKOT0 MPOoIecca,

OIIK-4.10 VYmeer oOCymecTBISTH B OOIIEM
BUJIE OILIGHKY aHTPOMOTEHHOTO BO3JCUCTBUS
Ha OKPYXKAIOMIYI0 CPEeIy C yUeTOM crienuduku
MPOU3BOJICTBA M YCIOBUH  OKpY)KaroIien

CpeIIbI;
OIlK-4.11 Bnaneer HaBBIKAMU
MTPOSKTUPOBAHHUS u METOJAMU
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TEXHOJIOTUYECKHUX PACUETOB OTACIHHBIX y3JIOB
TEXHOJIOTHYECKOT0 000y I0BaHUS;

OIIK-4.12 Bnaneer IpaBWJIaMU U
CTaHIapTaMH pa3palboTKu cxeM
aBTOMATHU3AINH TEXHOJIOTHUECKUX MPOIIECCOB;
OIIK-4.13 Bnageer cnocobaMu W IpHeMaMu
MU300paXEHUSI TEXHOJIOTHYECKUX DJIEMEHTOB B
OJIHOM M3 TpaUIECKUX CUCTEM;

OIIK-4.14 Bianeer MeToAaMHu
pallMOHAJIBHOIO  CHWXKCHMsS ~ HEraTMBHOIO
BO3JICUCTBUSA IIPOU3BOJCTBEHHON

JIESITEJIbHOCTH Ha OKPYKAIOIIYIO CPely.

OIIK-5. Crocoben
IKCILTyaTHPOBATh
TEXHOJOTHYECKOE
obopymoBaHue,
BBIIIOJIHATE
TEXHOJOTHUYECKUE
orepary, YIpaBlsATh
OHMOTEXHOJIOTUYECKUMHU
rpolieccamy,
KOHTPOJIMPOBATH
KOJINYE€CTBCHHEIC u
Ka4eCTBEHHBIE
MMOKa3aTeIn
MOJTy4aeMOil

MPOIYKIIUH

OIIK-5.1 3naer moka3areinu HCHOJb30BaHUS
MIPOU3BOJICTBEHHBIX pecypcoB u
3P HEKTUBHOCTH JESATETBHOCTH MIPEIIPUSATHS,
OIIK-5.2 3HaeT OCHOBHBIC IMOHSATUS TEOPUU
yIIpaBJICHUS] TEXHOJIOTHYECKHUMH MPOIECCaMH,
CTaTHYEeCKUe u TMHAMHYECKHE
XapaKTepUCTHUKH  OOBEKTOB W  3BCHHEB
yIOpaBlIeHUS, OCHOBHBIE  BHUIBl  CHCTEM
aBTOMATHYECKOTO PETYIUPOBAHUS U 3aKOHBI
yIpaBiIeHUS, TUTIOBBIE CUCTEMBI
aBTOMATHYECKOT'O YIPABJICHUS B XUMHUYECKON
U OMOTEXHOJOTUYECKOW MPOMBILIUICHHOCTH,
METOMBI U CPEJICTBA TUATHOCTUKU U KOHTPOJIS
OCHOBHBIX TEXHOJIOTHUECKUX MapaMeTpOB,;
OIIK-5.3 VYwmeer paboraTh C uepTeRaMu
TEXHOJIOTHYECKUX  CcXeM U  0a30BOro
000pyI0BaHUs TUTSt BEJICHUS
TEXHOJIOTUYECKUX IPOIIECCOB B
71a00paTOPHOM, OIBITHOM M TPOMBIIIICHHOM
Maciradax;

OIIK-5.4 Ymeer ucnonb3oBaTh 3HaHUE OCHOB
HKOHOMHKH, CIIOCOOOB TMOBBILIEHUS TEXHUKO-
HKOHOMUYECKOU 3¢ HEKTUBHOCTH pu
PELICHNH TEKYIINX MPOM3BOICTBEHHBIX 33/1a4;
OIIK-5.5 Ymeer paspabarbIBaTh
MIPOM3BOJICTBEHHBIE TPOTPAMMBI M TUIAHOBEIC
3alaHusl JJI TePBUYHBIX MPOU3BOJICTBEHHBIX
MOJpa3/IeJICHUI;

OIIK-5.6 Ymeer paspabarbIBaTh
MIPOM3BOJICTBEHHBIE TPOTPaMMBbI U TIJIAHOBBIC
3alaHusl JJI TEePBUYHBIX MPOU3BOJICTBEHHBIX
MOJIpa3IeJICHUI;

OIIK-5.7 Brnageer MeToamMu OIpeNeNeHus: u
aHanmM3a  TEXHOJOTMYECKMX  IOKa3arenen

nporecca;

OIIK-5.8 Bmageer wmeTtomaMu yIpaBICHUS
XMMHUKO-TEXHOJIOTHYECKHUMHU u
OMOTEXHOJOTUISCKUMH CHCTeMaMH u

MpOLIeCCaMH U UX PEryIHpOBaHUS,
OIIK-5.9 Bnageer THIOBBIMH METONAMU
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JKOJIOTUYECKOM, CAHUTAPHO-TUTUEHUYECKOU

OIIEHKH IIPOM3BO/ICTBA, WH)KEHEPHO-
TEXHOJIOTHYECKOTO obecrieueHus
DKOJOTMYECKOH  0€30IacHOCTH  XHUMHKO-
TEXHOJOIMYECKUX U OHOTEXHOJOIMYECKHUX
IIPOM3BOJICTB;

OIIK-5.10 Bnageer HaBBIKAMH

OCYHIECTBJICHUA TEXHHYCCKOI'O KOHTPOJIA II0
CO6HIOII€HI/IIO TEXHOJIOTUYCCKON JUCIMIINHEI
B YCJIOBHAX HGfICTBYIOIHCFO IMPOU3BOJICTBA B

COOTBECTCTBHUH C TCEXHOJOI'MYCCKUMH
periiaMCHTaMu, JOJDKHOCTHBIMHU
HHCTPYKIUAMH, MCTOJHKAMH aHaliu3a, a
TaKXeC IJIAHUPOBAHUS u IIPOBCACHUA

MEPONPUIATH TIO0 OOECHEUEeHUI0 TEXHUKU
0e30MmacHOCTM ~ Ha  IPOU3BOJCTBE, IO
MOHMTOPHHIY U 3aLIUTE OKPYKAIOLIEH cpebl.

OIIK-6.1 3Haet 3Tanbl U UX COAEp)KAHUE MPU
IIPOEKTUPOBAHUU XUMHYECKHX u
OMOTEXHOIOTMYECKUX MIPOU3BO/ICTB,
BHE/IPEHUH Pa3pabOTOK B PAKTHUKY;

OIIK-6.2 3Haer OCHOBBI CTaHIAPTHU3AIWH,
CepTUPUKAIMHA  AHATUTUYECKUX  METOAMK
OTIK=6. Criocoden ueIJ)mB((i))ﬁ i Ii)z[ LIUH U IPOU3BOJICTBA; o
pa3pabaTbIBaTh POLYK p ’
OIIK-6.3 Ymeer ucnonp30BaTh HOPMATHUBHO-
COCTaBHbIE 4acTu
. IIPaBOBbIE aKThl npu pabote c
TEXHUYECKOM OKyMeHTAIHE
TOKYMEHTALU ’
Pa3pabotka Y ’ OIIK-6.4 YMmeer HMCIIONB30BaTh COBPEMEHHBIE
CBSI3aHHBIX C
TOKYMEHTAITUH . aBTOMATH3MPOBAHHBIE  METOABl  BEJICHUS
npogeccuoHaIbHON . .
MOJrOTOBKM TEXHUYECKOM M TEXHOJIOTHYECKOI
JeSITeTbHOCTBIO, C .
€TOM JIEUCTBYIOIIMX JIOKYMEITTatI,
Y1 Y OIIK-6.5 VYmeer mpoBOIUTH  TEXHUKO-
CTaHJApTOB, HOPM H .
HDABILT DKOHOMHYECKHMH  aHaIM3 W  COCTaBIAThH
P ' TE€XHUKO-3KOHOMHUYECKOE 00OCHOBaHUE
MH)KEHEPHO-TEXHOJIOTHYECKUX ~ PELIeHUH B
COOTBETCTBHUH CO CTaH/IapPTaMH,
OIIK-6.6 Bmageer HaBBIKAMH ITOATOTOBKH
TEXHUYECKOH JIOKYyMEHTAIlH, pPa3pabOTKH
TEXHOJIOTHYECKUX PErJIaMEHTOB.
OIIK-7. Crnioco6en | OIIK-7.1 3HaeT OCHOBHBIE METO/IbI U IPUEMBI
MIPOBOJIUTH npobooTdopa 51 POOOMOATOTOBKH
9KCIEPUMEHTAIbHbIE aHAJIM3UPYEMBbIX 00BEKTOB, METObI
WCCIIEIOBaHHS U | pa3JesieHus] 1 KOHIICHTPUPOBAHUS BEIECTB;
HCIIBITaHUS no | OIIK-7.2 3Haer TeopeTHYECKHE OCHOBBI H
WccnenoBanusi, | 3alaHHOW ~ METOJMKE, | IPUHITUITHI XUMHAYECKHX, ¢busnko-
KyJIbTypa HaOII0eHUS U | XUMHYECKUX,  OHMOXMMHUYECKMX  METOJOB
IKCIEPUMEHTA M3MEpEeHus, aHaJmn3a,
o0OpabaTkIBaTh u | OIIK-7.3 3Haer w™eroAbl WACHTU(DUKALINN
WHTEPIPETHPOBATH MaTeMaTHYECKUX OMUCAHUN TEXHOJIOTHIECKUX
9KCIIEpUMEHTAIbHbIE MPOIIECCOB HAa OCHOBE SKCIIEPUMEHTAIBHBIX
TTaHHEIE, NPUMEHSS | TaHHBIX;
MaTeMaTHYeCcKHe, OIIK-7.4 Ymeer BpIOpaTh METOJ aHANIM3A NS
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¢usnueckue, GUMKO-
XMMHYECKHE,
XUMHUYECKHE,
OMOJIOTMYECKHE,
MHUKPOOHOIOTHYECKHE
METO/IBL.

3aJaHHOM aHAJIUTUYECKOU 3a71a4u,

OIIK-7.5 VYmeer mnOpuUMEHSATh  METOMBI
BBIYHCIIUTEIILHOMN MaTeMaTUKU u
MaTeMaTUYeCKOW CTATUCTUKH I 00pabOTKH
PE3yJIbTaTOB IKCIICPUMEHTA,

OIIK-7.6 VYmMmeer wucnons30BaTh 0a30BbBIE
METOJIbI W TEXHUKY JJsi  (U3NYECKOro,
(DUBUKO-XUMHYECKOTO, XAMUYECKOTO,
MUKpPOOHOJIOTUYECKUX aHAJIN3a,

OIIK-7.7 Baageer 0a30BBIMH METOIaMH
OUYMCTKH TOJIy4aeMbIX MPOIYKTOB U BEICHUS
TEXHOIOTHYECKHX MPOIIECCOB B
naboparopHOM MaciiTade;

OIIK-7.8 Bmameer HaBbIKAMH aKKypaTHOCTH,
THIATEILHOCTH MPH MOTOTOBKE HEOOXO0IMMOMA
nabopaTopHON TmOCyAsl W TPUOOPOB IS
MIPOBEJICHUS UCCIICIOBAHUH, YIKCIIEPUMEHTOB C
HU3y9aeMbIMHU 00BEKTAMH, BBITTOJTHECHMS
AHATUTHYECKUX paboT, MpPU IOJATOTOBKE U
0(OPMIICHHH OTYETOB, TOKYMEHTAITUH.
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4.3 Hpmbeccnonanbnble KOMIIETCHIHH BLINYCKHUKOB U HHAUKATOPbI UX TOCTHKCHUSA

OcHoBaHue
3amava Kox u HaumeHoBanue o
. OObexT unu obacth Konun (mpodeccrnonambHbII
npodeccCuOHATBLHON MH/IMKAaTOpa
CATENBHOCTH 3HAHUS "HaumenosBanue 11K noctikerns TIK CTaHJapT, aHAJIU3 OMbITA)
O06001eHHbBIE TPYAOBBIC (DYHKITMH
Tun 3a1a4 npodeccHOHATbHOI /IeITeJIbHOCTH : POU3BOICTBEHHO-TEXHOJIOTHYECKHTi
Brimonaenue O6mactpb IIK-1 —  cnocoben | ITK-1.1. 3HaeT | AHanu3 TpeboBaHUN K MpodhecCHOHATBHBIM
TEXHOJIOTHYECKHUX npodeccnoHaTbEHOMI MPOBECTH  THUIHUYHBINA | BAXKHEHIINE  OOBEKTHI | KOMIICTECHITUSM, MPEIbSBISEMbIM K
pabor B | JICATEIBHOCTH: (hepMeHTalMOHHBIN JeSITEIIbHOCTH U | BBIIYCKHUKAM HaIpaBlIeHUs MOATOTOBKH Ha
OMOTEXHOJIOTHYECKOM | — MOJTy4eHUE U | TIporiecc: MIPOU3BOJICTBA B | ppIHKE Tpyda, oO0OoOIIeHne 3apyOexHOro
CEKTOpe TEXHHUKH, | IPUMEHEHUE MHUKpOOUONIOrnYecKuit | obmactu OmbITa, OMpoc paboropareneii orpaciu, B
YKOHOMHKH, (EepMEHTOB,  BHPYCOB, | CHHTE3, MIPOMBIIIIJICHHOH, KOTOPOW  BOCTPEOOBAaHBI  BBITYCKHUKHA B
OPEeaNnpUATHA U GUPM, | MUKPOOPTaHU3MOB, ouoTtpancdopmaruio, MEAUIIMHCKOM, paMKax HarpaBJIeHUS [TOATOTOBKH.
BBIMTYCKAIOIIUX WM | KJIIETOYHBIX KYJIBTYp | OMOIECTPYKIIHIO B | MHIIEBOM, Pe3ynbrarhl BBIMOTHEHHS TMpoeKkTa Temiryc
MPEAO0CTABIISFOIINX KUBOTHBIX W PACTCHHUH, | TPOU3BOACTBEHHBIX CEeJIbCKOXO3IMCTBEHHOM, | No 511426-TEMPUS-1-2010-1-RU-
MIPOAYKLIHIO U YCIYTH | IPOAYKTOB UX | yCIIOBHMSIX, 9KOJIOTUYECKOU TEMPUS-JPCR «Pedopma BBICLIETO
OMOTEXHOJIOTHYECKOTO | OMOCHHTEe3a U | IOJTOTOBUTH CBHIPhE U | OMOTEXHOJIOTHH u | oOpa3zoBaHUs o OMOTEXHOJIOTHH:
npous, ouoTpancopmanuy; MaTepuasbl, BBLACIUTH | APYTUX npoduieit | pazpaboTka u YCOBEPILIEHCTBOBAaHUE
npennpusThii - 6onee | — TEXHOJIOTHUH | © OYUCTHTHh MPOAYKTHI | OMOTEXHOJIOTUM W WX | CTAHAAPTOB M y4eOHBIX  IUIAHOB  TIO
IIUPOKOTO  MPOPWIS, | MMOJYICHUS TPOIYKIMH | OMOCHHTE3a, OCHOBHEIC MOJITOTOBKE OaKaaBpOB M MaruCTPOB.
HCIOJIB3YIOIINX c UCIIONIb30BaHUEM | OMOTpaHcopMaIui, 0COOCHHOCTH. ComnocraBineHre C  PEKOMEHIAIUSAMHU K
MHUKPOOHOJIOTHYECKUE | MUKPOOMOJIOTUYECKOTO | OMOAECTPYKIINH, [1K-1.2. 3naer paspabotke mporpamm B EIIBO u
METO/IBI B | CUHTe3a, OWOKaTaan3a, | OCYIIEeCTBIATh OCHOBHBIE OCOOEHHOCTH | TPEOOBAHUSAMHU POCCUUCKHX
MIPOU3BOJICTBEHHOM TCHHOW WH)XCHEPUH W | TEXHOJOTHICCKUI CBIPBSI, MATEPUAIIOB U 00pa3oBaTeNIbHBIX W MPO(HEeCcCHOHATBHBIX
[UKIIe, B KOHTPOJE U | HAHOOMOTEXHOJIOTHIA; nporecc B | MOTYIPOAYKTOB, CTaH/JapTOB.
aHaJIM3e ChIpbS W | — pa3paboTKka HAYyYHO- | COOTBETCTBHH C | UCTIOJIE3YEMBIX B ComnocraBieHHE C MECTHIM YPOBHEM IPOCKTA
MPOJYKTOB. TEXHUYECKOH permamMeHToM U | KpYMTHOTOHHAKHOM HAI[MOHAJILHOU pamKu KBaTA(pUKAIIHiA
JOKYMEHTaIuU Y | UCIIOJIb30BaTh OMOTEXHOJIOTHISCKOM Poccuiickoit @enepanun, pazpadOTaHHBIM B
TEXHOJIOTHYECKHIX TEXHUYECKHUE CPEACTBA | mpoliecce. 2012 1., ¢ JCCKpPHUNTOpPAaMH ypPOBHS
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periiaMeHTOB Ha
MIPOU3BOJICTBO
OMOTEXHOIOTHYECKOM
IPOIYKINH;

— JKCILTyaTaIus
OMOTEXHOJIOTHYECKIX
MIPOIIECCOB u
MIPOU3BOJICTB B
COOTBETCTBUU C
TpeOOBaHUSIMHU
HAI[MOHAIbHBIX u
MEXTyHAPOIHBIX

HOPMATUBHBIX aKTOB,

TUISL U3MEPCHUS
OCHOBHBIX IapaMeTpOB
OMOTEXHOJIOTHUECKUX
MPOIIECCOB,  CBOMCTB
CBIPbSI U TIPOIYKIIHH.

ITIK-1.3. 3naer
OCHOBHBIE CITOCOOBI
YIIPaBISIEMOTO
KYJIbTUBHPOBAHHS
00BEKTOB
OHMOTEXHOJIOTHH,
MOIJIEPKaAHUS
ACCIITHYCCKHUX YCIIOBHIA.
[IK-1.4. Ymeer
MIPOBECTH aCENTHYECKUE
(depMeHTalOHHbIE
IIPOLIECCHI, Pa3IcCHHE,
BBIJICTICHUE H OYHUCTKY

OakasnaBpa, IIECTHIM YPOBHEM KBaTH(PUKAIUN
HPK, 3adukcupoBaHHOM B 3akoHE 00
oOpazoBanun B Poccuiickoit @enepamuu ot
29.12.2012 1. Ne 273-®3, ¢ mnepBoi
CTYICHBIO BBICIIETO o0pa3oBaHUs
EBpomneiickoii paMKku BBICIIETO 0Opa30BaHUs
(QF-EHEA), c IECTHIM YpOBHEM
EBpomneiickoii pamku KBamupUKAIUN IS
o0yyeHHsT Ha TPOTSHKEHUH BCEH IKHU3HU
(EQF-LLL).
IIpogpeccuonanvuwiii cmanoapm
«Cneunanuct B ol0mactu
COIIPOBOXKICHHS "

pa3paboTKH,
WHTETpaIiu

— OpraHu3aIus u MIPOJYKTOB TEXHOJIOTUYECKHX MPOIIECCOB U MPOU3BOJICTB
MPOBEICHUE  KOHTPOJIS MHUKPOOHOJIOTHYECKOTO | B 00JacTM OHOTEXHUYECKUX CHUCTEM U
KauecTBa CBIPBS, CUHTE3a, TEXHOJIOTHI», YTBEPXKIEHHBIM  MPUKA30M
MTPOMEKYTOUHBIX ouotpanchopmanmm, MuHHCTEpCTBA TPYJa U COITUAIBHOMN 3alUTHI
MPOJYKTOB M TOTOBOU OMOAECTPYKIINH B P® o1 28.12.2015 Nel157H.

NPOAYKINH; 1a60paTOPHBIX U O06o006meHHas TpyaoBas QyHKINS:

— obecrnieueHue MIPOMBIIITICHHBIX A. Pa3pabotka u WHTErpamus
IKOJIOTUYECKOMN YCIIOBHSIX. OMOTEXHUYECKUX CHCTEM M TEXHOJIOTHH, B
0€e30IacHOCTH IIK-1.5. Bnaneer TOM YHCJI€ MEIUIUHCKOrO, 3KOJIOTHYE€CKOrO
OMOTEXHOJIOTHYECKUX HABBIKAMU BEJICHUS 1 OMOMETPUUECKOTO Ha3HAYCHUSI.
MIPOU3BO/ICTB u TEXHOJIOTHYECKOTO A/03.6 — TIpou3BOACTBO OHMOTEXHHUUECKHX
00BEKTOB. npolecca Ha CHCTEM.

OOBEKTEHI onorexHoioruueckoM | Ilpogeccuonanvuviti cmanoapm
npodeccnoHanbHOM TIPETPHUSITHH, «CrenuanucT 1Mo MPOMBIIUICHHOHN (hapmariiu
NEeSTeTbHOCTH: YCTaHOBKE, B 00JacTH TPOU3BOJACTBA JIEKAPCTBEHHBIX
— MUKPOOPTaHU3MBI, COOPYXCHHH B CPEICTBY, yTBEPKIEHHBII MIPUKA30M
KIIETOYHBIE  KYJIBTYPBI COOTBETCTBHUU C MuHucTepcTBa TPyAa U COIMATBHOM 3aIUThI
KUBOTHBIX U PacTCHHI, TE€XHOJIOTHYECKUM P® ot 22 mas 2017 r. Ne 430m.

BHPYCBI, (epMeHTH!, pErJIaMEHTOM. O06o00mieHHas TpyaoBast QyHKITHS:
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OMOJIOTHYECKHU
aKTHBHBIE BEILIECTBA,

— npuOOpHI u
obopyoBaHue JUTSt
UCTIOJIb3YEMBIX
MHUKPOOPTaHHU3MOB,
KJIETOYHBIX KYJIBTYP,
MoJIydaeMbIX  C  HX

IIOMOIIBKO BCHICCTB B

1a00paTOPHBIX u
MIPOMBITIJICHHBIX
YCIIOBHUSX;

— YCTaHOBKH U
o0opyoBaHue IS
MIPOBEACHUS
OMOTEXHOJIOTMYECKHX
IIPOLIECCOB,;

—  perJlaMeHTbl  Ha
MIPOU3BOJICTBO
MPOAYKTOB
OHMOTEXHOJIOTHH,
HallOHAJIbHbIE "
MEXTyHapOIHbIE
CTaHJapThI;

— CpencTBa KOHTPOJIS
KadyecTBa CBIPBS,
noiry(habpukaToB U
TrOTOBOM IIPOJYKLINH;

—  CpeICTBa  OLEHKH
COCTOSTHUS
OKpy’Karolienl cpeasl U
3aIUTHI ee oT
TE€XHOTE€HHOT'O u

I[IK-2 —  cmocoben
OpraHU30BaTh XUMHUKO-
aHATMTUYCCKUI u
MHUKPOOHOJIOTHYECKUI
KOHTPOJIb
OHMOTEXHOJIOTHUECKUX
MIPOU3BOJICTB,
OTIPEICTTUTh
coJiepKaHue
MIPOIYKTOB
OMoCHHTE3A,
ouorpancopmanuu u
OHOECTPYKIIUU B
TEXHOJOTHUYECKUX
cpenax, MIPOBECTHU
CTaHJIapPTHBIE 31
cepTu(dUKAIMOHHBIC
HCIIBITAHUS CBIPBS,
TOTOBOM  TPOAYKIIHH,
AHAJTUTHYECKUX
METOJIUK u
TEXHOJOTHUYECKUX
MIPOLIECCOB.

IIK-2.1. 3naer 3agauu u
OCHOBHBIC ITYTH
o0ecIieueH s KauecTBa
OMOTEXHOJIOTHYECKOH

MPOAYKIHUH.

[1K-2.2. 3naer
OCHOBHBIE 3aJ1a41
CTaH/apTU3AIIH,
BaJIM/IAIIHH,
cepruduranm
AHATUTHYECKUX
METOJIUK,
OMOTEXHOJIOTHYECKOM
NPOIYKIIUH U
IPOM3BOJICTBA.

[1K-2.3. Bnaneer
npueMaMH XHMHUKO-
AHAJIIUTUYCCKOI'O "
MUKPOOHOJIOTHYECKOTO
KOHTPOJIS
OMOTEXHOJIOTHYECKHIX
MPOU3BOJCTB,
OTIpeIeIICHUS
coaepKaHus POIYKTOB
OMoCUHTE3a,
ouotpanchopmaiuu u
OUMOIECTPYKIIMH B
TEXHOJIOTUYCCKUX
cpeaax.

[1IK-2.4. Bnaneet
TUIIOBBIMU METOIaMU
JKOJIOTUYECKOM,
CaHUTapHO-

A. BrimonHeHue paboOT TO BHEAPEHUIO
TEXHOJOTUYECKUX IPOLIECCOB npu
IPOMBIIIJICHHOM IIPOU3BOACTBE

JICKApCTBCHHEBIX CPCACTB.

A/01.6 — Pa3paboTka TEXHOJIOTHYECKOU
JIOKYMEHTAIlUU npu MIPOMBIIIIICHHOM
MIPOU3BO/ICTBE JICKAPCTBEHHBIX CPEJICTB.

A/02.6 — BeneHue TeXHOJIOTHYECKOI'O
mporecca npu MIPOMBIIIIIICHHOM
MIPOU3BOJICTBE JICKAPCTBEHHBIX CPEIICTB.

A/03.6 — KoHTpOIb TEXHOJOTUYECKOTO
nporiecca npu MIPOMBIIIIICHHOM

MIPOU3BO/ICTBE JICKAPCTBEHHBIX CPEJICTB.
IIpogheccuonanvruiti cmanoapm

«Crnenuaiuct — TEeXHoJIOr B 0o0jacTu
OMO’HEPreTHYECKUX TEXHOJIOT U,
YTBEPKAECHHBIA IPUKa3oM MuHucrepcrsa

TpyZa W couuanbHoM 3aumTtel PO ot 21
nexadpst 2015 r. Ne 10541.

O06o0uieHHas TpyaoBas QyHKIMS:

B. Beaenue TexHONIOrMYECKOro mpoiecca
IIPOU3BOJICTBA HHEPrOHOCUTENEN u3
BO300HOBJISIEMOTO CBIPBS
OMOTEXHOJIOTMYECKHM METOOM.
IIpogheccuonanvruiti cmanoapm
«CnenuanucT 1O  KOHTPOJI  KayecTBa
OMOTEXHOJIOTMYECKOTO IIPOU3BOJCTBA
IIpenapaToB JUISt PacTEeHHEBOICTBAY,
YTBEPKACHHBIM IpUKa3oM MuHucrepcrsa
Tpyda W couuanbHOM 3amuthl PO ot 21
nexadbps 2015 r. Ne 1043H.

O06o00meHHas TpyaoBast QyHKITHS:

A. KoHTpomb kayecTBa OMOTEXHOIOTHUECKON
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aHTPOIIOTEHHOTO TUTUEHUYECKON OLIEHKU | MPOAYKLIUHU Ha BCEX JTanax
BO3CHUCTBUS. OMOTEXHOJIOIMYECKOTO | IPOU3BOJACTBEHHOIO IIpoliecca.
IIPOU3BO/JICTBA,
MH)KEHEPHO-
TEXHOJIOTHYECKOI 0
o0ecrieueHus
JKOJIOTUYECKOU
Oe3omacHoCTH
OMOTEXHOJIOTMYECKUX
IPOM3BOJICTB.
Tun 3axa4 npogeccnoHANIbHOI /1esITeIbHOCTH: HAYYHO-HCC/IeI0BATEIbCKUIH
Brinonnenue ObnacThb [1K-3.1. 3Haer | AHanu3 TpeOOBaHHM K MPOEeCcCHOHATHHBIM
HAyYHBIX npodecCHOHATLHON byHIaMeHTaIbHbIC KOMITETCHITHSIM, MPEIbABIISIEMBIM K
UCCIIEIOBaHUH, NesITeIbHOCTH: OCHOBBI OMOJIOTMYECKHUX | BBITYCKHUKAM HAalpaBJIeHUs] IOJrOTOBKHU Ha
aHAJIMTUYECKUX u|-— I0JIy4EHUE, JUCHUIUIMH, B  TOM | PbIHKE Tpyaa, o0000meHne 3apy0eKHOTO
TEXHOJIOTUYECKUX HCCIIeIOBaHHE U quce: OMbITa, OIpOC paboTodarenel oTpaciu, B
pabot B | IPUMEHEHHE - pOJIb | KOTOPOW  BOCTPEOOBAaHBI  BBITYCKHUKHA B
OMOTEXHOJIOIMYECKOM | ()EPMEHTOB,  BHUPYCOB, MK-3 -  ecmocober | MAKPOOPraHH3MOB, paMKax HarpaBJIEHUS TOATOTOBKH.
CEeKTOpE HAyKH U | MUKPOOPTaHU3MOB, pacTeHWid W KMBOTHBIX | Pe3ynmbraTel BhIOMHEHHS Mpoekta Temmyc
IIPOaHAIU3UPOBATh
TEXHHKH. KJIETOYHBIX KYJIBTYD B npupoje u 3HaueHue | Ne 511426-TEMPUS-1-2010-1-RU-
. | B3aMMOCBSI3H
KUBOTHBIX W PACTEHHIA, S HOMOTHIECKIIX, st npaktukw;  ux | TEMPUS-JPCR «Pedopma BBICIIIETO
IIPOJYKTOB ux 0COOEHHOCTH KaK | oOpa3oBaHus o OMOTEXHOJIOTUH:
OMOXUMHUYECKUX "
OnocuHTE3a u 00BEKTOB pa3paboTka u YCOBEpPIIIEHCTBOBAHNE
O6uoTpaHcpopmanuy; ;;};fiii?m; KUBLIX OMOTEXHOJIOTUH; CTaHJApTOB M  Y4eOHBIX IUJIAHOB IO
— TEXHONOTHH | " yx | — OCHOBHBIE CTPYKTYPBI | IIO/IrOTOBKE 0akaaBpOB U MarucTpOB.
MOJTyYeHUs. TPOAYKIHH HOMYIALAAX. W NPOCTPAaHCTBEHHAA ComocraBneHre ¢  peKOMEHJALUsIMH K
c HCITOJIb30BAaHUEM OpraHu3anus XKUBOM | pazpabotke mporpamm B EIIBO wu
MHUKPOOHOIOTHYECKOTO KJIETKH; TpeOOBaHUAMU poccuiickux
CHUHTe3a, OuoKaTanusa, — 0a3oBble  YpPOBHHM | 00pa3oBaTeiIbHBIX U  NPOPECCHOHAIBHBIX
TeHHOM WH)XXEHepUu W OpraHu3aIu U | CTaHAapTOB.
HaHOOMOTEXHOJIOTUH. CBOMCTBA KUBBbIX | COIOCTaBIEHHUE C MIECTHIM YPOBHEM MPOEKTA
OOBeKTHI CHUCTEM; Hanmonanenoii pamku kBanugpukanuii (HPK)
npodeccuoHaIbHOM - npuHMnsl | Poccuiickoit ®enepaunu, pa3padoTaHHBIM B
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NeSITeIbHOCTH
- MUKPOOPTaHU3MBI,
KIIETOYHBIE  KYJIbTYPBI
KUBOTHBIX W pacTCHUH,
BUPYCHI, (bepMeHTHI,
OHMOJIOTMYECKH
AKTUBHBIC BEIIECTBA;

— PUOOPHI u
obopynoBaHue TUTS
WCCIIC/IOBAHMSI  CBOMCTB
HCIIOJIb3YEMBIX
MUKPOOPTIaHU3MOB,
KIIETOYHBIX  KYJIBTYD,
MoJly4yaeMbIX  C  HUX
MOMOIIBIO BEIIECTB B
1a00paTOPHBIX;

— YCTaHOBKH u
o0opyoBaHue TSt
MIPOBEICHUS
OMOTEXHOJIOTHYECKUX
MIPOIIECCOB.

CHCTEMAaTHU3aI1H,
KJ1accupukanum u
TaKCOHOMHYECKOTO
OIMCaHU JKMBBIX
OpraHU3MOB -
OCHOBHBIX 00BEKTOB
OMOTEXHOJIOTUH;

- OCHOBHEBIE
OMOXMMHYECKHE u
(bU3HOIOTHYECKHE
Mpolecchl U MYTH HX
pEryJiupoBaHus;

— OCHOBHEIC
MOJIEKYJISIPHBIE
MEXaHU3Mbl TIEepeaaun
FeHETHYECKOM

uHpopmanuu; 0a3oBbIC
HPUHIIHIIBI

OpraHu3aluu
CTPYKTYpBbI U
(GYHKIIMOHUPOBAHUS
TeHOMa;

- OCHOBHbIE
MEXAHU3MBI

HACJIEICTBEHHOCTH U
U3MEHUYUBOCTH  JKHUBBIX
OpPTaHU3MOB, ux
MONYJIALAN u
COO0OIIIECTB — OCHOBHBIX
00BEKTOB
OMOTEXHOJIOTUH,

- OCHOBHBIE
MEXaHU3MBbI

2012 r. ¢ AecKpUNTOpaMu ypoBHs OakaiaBpa,
mecTeiM  ypoBHeM kBanupukanmii HPK,
3ahKCUPOBAHHBIM B 3aKOHE 00 00pa3oBaHUU
B Poccuiickoit ®@enepanuu ot 29.12.2012 r.
Ne 273-®3, ¢ mepBoil CTYNEHBIO BBICHIETO
obOpaszoBaHusi EBpormeiickoii paMKy BBICIIETO
obpazoBanust  (QF-EHEA), ¢ mectbim
YPOBHEM EBponeiickoii paMKu
KBaJTH(PUKAITHN TUISL o0y4yeHus Ha
npoTsukenun Beel sxkus3uu (EQF-LLL).
IIpogpeccuonanvuwiii cmanoapm
«Cneunanuct B o0mactu  pa3paboTKH,
COIPOBOXKICHUS u WHTETpaIiu
TEXHOJIOTUYECKHX MPOIIECCOB U MPOU3BOJICTB
B oOmactu OHUOTEXHUYECKUX CHUCTEM U
TEXHOJIOTHI», YTBEPXKIEHHBIM  MPUKA30M
MuHUCTEpPCTBA TPY/Jla U COLMATBHOMN 3alUThI
P® ot 28.12.2015 Nel157H.

O06o006meHHas TpyaoBast QyHKIUS:

A. Pa3pabotka u WHTETpaIus
OMOTEXHUYECKUX CHCTEM M TEXHOJOTHH, B
TOM 4YHCII€ MEIUIHUHCKOTO, SKOJOTHYECKOTO
1 OMOMETPHUYECKOTO Ha3HAYCHHSI.

A/01.6 — Hayunsble uccieqoBaHus B 0071aCTH
CO37aHMsI  OMOTEXHUYECKHX  CHCTEM |
TEXHOJIOTHIA.
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oA IepKaAHUSA
JKU3HEJEATECIBHOCTH,
YCTOMYHMBOCTH  KUBBIX
CUCTEM B H3MEHYHUBBIX
YCIIOBUSIX OKPYXKaroLEen
CpeJbl.

[1K-3.2. Bnageer
HaBBIKAMHM aHAJIN3a
B3aHMOCBSI3U
OMOXMMHUYECKUX U
FeHETHYSCKHUX
MPOLECCOB B )KUBOMU
KJIETKE.

IIK-4 —  cnocobeH
MPOBECTU CENEKIHIO in
vitro, HCIIOJIL30BaTh
0a30BEIE METOIBI
CO3/IaHMs, OLEHKH |
orbopa
HCpCHCKTI/IBHBIX
00BEKTOB

[1K-4.1. 3naer:

— OCHOBHBIE METOJIbl U
0Cc00EHHOCTH PabOTHI ¢
KHUBBIMH  OOBEKTaMHU
(Bupycamu,
MHUKPOOpPIraHU3MaMH,
pacTUTENLHBIMU "
KUBOTHBIMU  KJIETKaMH
U OpraHu3MamMmu), HX
KOMITOHEHTaMH u
CHCTEMaMH;

— OCHOBHBIE€ TPUHIIHUIIBI
cemekiuu  in Vitro,
cneuuduky METO/1bI
CO3/IaHMsl, OICHKH U
0TOOpa MEepPCIEeKTUBHBIX
00BEKTOB
OMOTEXHOJIOTUH,

— OCHOBHBIE METOJIBI
HanpaBJIEHHOTO
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U3MEHEHUS u
peryJsuun
TEHETUYCCKUX u
OMOXMMUYECKUX
MPOILIECCOB,
buzHoIOTHH
MUKPOOPTaHU3MOB,
’KHBOTHBIX u
PaCTHTEIBHBIX KJIETOK;
- OCHOBHBIE
MOJICKYJISIPHBIE METOIbI
TEHHOM HUH)KCHEPHH,
OENKOBOM MHXEHepuH,
MeTa00INYeCKOM
WHXXCHEPUH,
KJIETOYHBIX
TEXHOJIOTHH.

— OCHOBHBIE METOBI
OuocHuHTE34,
ouotpancdopmaiu,
OMOIeCTPYKITUH,
pas3aeneHus,
BBIZICIICHHSI W OYHCTKHU
MPOJIYKTOB OMOCHHTE3A,

ouotpanchopmanuu,
OMOIECTPYKITUH.
[1K-4.2. 3Haer

OCHOBHBIC  MPHHIIUIIBI
celleknuu  in Vitro,
cnenuuKky  METO/I0B
CO3JIaHUsA, OIEHKH W
0TOOpa MEePCIEKTHUBHBIX
00BEKTOB
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OUOTEXHOJIOTUH.

I[IK-5 — cnoocoben
WCIIOJIb30BaTh 0a30BBIN
MHCTPYMEHTAapHH,
po¢eCCHOHATBHYIO
TEXHHKY,
obopynoBaHue B
PYTHHHBIX XUMUKO-
AHAJTUTHYECKHX,
(U3HKO-XMMUYCCKHX,
OMOXMMUYECKHUX,
TCHCTUYECKUX,
MUKPOOHOIOTUYECKUX
pabotax, IIPOBECTU
THUIIOBBIC
IKCIIEPUMEHTHI "
WCCIIeTIOBaHUS c
KYJIbTHBHPOBAaHUEM
YKUBBIX 00BEKTOB
(Bupycos,
MHUKPOOPTaHHU3MOB,
PaCTHTEITHHBIX "
KUBOTHBIX KIETOK U
OpPraHU3MOB), ux
KOMITOHCHTOB M CHCTEM
B 1ab0paTOPHBIX
YCIIOBUSX.

IIK-5.1. Brnaneer
0a30BBIMM  HaBBIKAMU
paboThI c
obopyIoBaHUEM,
HEOOXOIUMBIM I
(UBUKO-XUMHUYECKHUX,
XUMHYECKHUX,
MHUKPOOHOJIOTHYECKUX,
OMOXUMHYCCKUX,
MOJIEKYJISIPHO-
OMOJOTMYSCKUX 51
MOJIEKYJISIPHO-
FCHETUYECKUX
HUCCIIEIOBAHUN.

I1K-5.2. Ymeer
IIPOBECTU
KA4eCTBEHHBIN U
KOJIMYECTBEHHBIN
aHaJIU3 cyOCTpaToB U
IIPOJYKTOB
(bepMeHTaTUBHBIX
peakuui,
MUKpPOOHOJIIOTUYECKUX
IIPEBPALLECHUI 110
3aJaHHOU METOJIUKE.

I1K-5.3. Bnageer
0a30BLIMH HaBBLIKAMU
onpeeneHus
CTPYKTYpPBI U CBOWCTB
OMOJIOTHYECKU
AKTUBHBIX COEIUHEHUI
Ha OCHOBE MX (DU3HKO-
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XAMHYECKUX,
XUMHYECKHUX U

OHMOXMMHYECKHUX
XapaKTePUCTHK.

I1K-5.4. Brnaneer
HaBBIKAMH
aKKypaTHOCTH,
THIATEIBHOCTH pu
MTOJATOTOBKE
Heo0X0IUMOI
1a00paTOPHON TIOCY/IBI
u puoOpOB TUTSt
MIPOBEIICHUS
HKCIIEPUMEHTOB c
OMOJOTHYECKUMU
00BEKTaMU,
BBITIOJIHCHHS
AHAIIMTUYCCKUX PadoT,
OKCIIEPUMEHTOB,
MIPOBECHUS
HCCIICIOBAHNM,
MOATOTOBKE U
0hOpMIIEHUH OTYETOB,
JIOKYMEHTAIIUH.
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I[IK-6 —  cnocoben
OTIPENICTUTh THUITUYHBIC
KHHETHYECKHE u
TEPMOJIMHAMHYECKHE
ITOKa3aTeIIH pocra
JKUBBIX OOBEKTOB B
1a00paTOPHBIX,
MTPOMBIIIIICHHBIX u
MIPUPO/THBIX cpenax,
COCTaBHTh u
MIPOaHATM3UPOBATH
MpOCTEUIIINE
MaTeMaTUYECKUe
MOJIEIU
OMOJIOTHYECKUX
MIPOILIECCOB;
HCIT0JIb30BaTh
CTaHJIapTHBIE METO/IbI
MaTeMaTH4YeCKOM
o0paboTku
IKCIIEPUMEHTAITLHBIX
JIAHHBIX.

[1IK-6.1. 3uaer:

- OCHOBBI
TEPMOIUHAMUKHU u
KUHETHKH
(GYHKITMOHUPOBAHHUS
KUBBIX ~ CHUCTEM  Ha
KJICTOYHOM u
MOMYJISIITHOHHOM
YpOBHE, TIPUHIIATIBI

ONMKMCAHHUS HMX pOCTa W
OMOCUHTE3a IPOAYKTOB;
- MPUHITUITBI
MaTeMaTHYECKOTO
OIMCAaHHUs, OCHOBHBIE
MOAXOABl M METOJBI
MaTeMaTHYECKOT0
MOJICTTUPOBAHUS
OMOJOrHYECKUX
O0OBEKTOB, CHCTEM H
MIPOIIECCOB.

[1K-6.2. Buianeer
HaBbIKAMU
MaTeMaTU4YECKOM
00paboTku
AKCIIEPUMEHTAITBHBIX
JTAHHBIX, ONpPEICICHUS
MaTepUaTbHBIX u
HHEPreTHUECKUX
OanaHCOB B
1a00paTOPHBIX
VCIIOBUSAX H  Cpenax,
aHanmM3a  pe3yibTaToB
OKCIIEPUMEHTATBHBIX
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HCCIICIOBaHUH C
HCIOJIb30BaHUEM
CTAaHJAPTHBIX TMaKETOB
Iporpamm.
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5 AHHOTAIIUU PABOYHNX ITPOI'PAMM JUCHUILJIMH, IPAKTUK U THA
5.1 ImcuunjanHbl 00513aTEIbHON YacTH

AHHOTaUMsA padoyeii MPOrpaMMbl AUCHUIIAHDI
«Pycckmii a3bIK (KaK HHOCTPAHHBIH)»

1. Heap IMCHUIVIMHBI — COBEPIICHCTBOBAaHME S3bIKOBOH KOMIETEHIMM M (OPMHUPOBAHUE Y
UHOCTPAaHHBIX  CIELUAINCTOB  HE(PUIOIOrMYECKOro Mpo(uias MNPaKTUYECKUX HABBIKOB  BIIAJCHUSA
COBPEMEHHBIM PYCCKHUM S3BIKOM C y4yeToM mnpodeccuonanbuoit opuentauuu (I cepruduxannonnbii
YPOBEHb) U  CHOCOOHOCTH pEalu30BbIBaTh CBOM KOMMYHMKAaTHBHbIE HaMepeHUsT B  yd4eOHO-
npodecCuoHaIbHOH, YUeOHO-HAYUYHOU U COIMATIbHO-KYIBTYPHOH chepax oOImeHus.

2. B pe3yabTaTte H3y4eHUs JUCHMIIIMHBI 00yJYaroMUACs 10 MporpaMme faKajJaBpuaTa J0JDKEH:

001a0amsb CICIYIONIMMU KOMIIETCHIIMSAMU W WHIUKAaTopaMu ux aoctwxenus: VK-4.1, VK-4.2, VK-
4,4; VK-4)5; VK-4.6; VK-4,7; VK-4,8; VK-4,9.

3namy:

— KOMITO3UITMOHHYIO U JIOTMKO-CMBICIIOBYIO OPTaHM3AlMI0 YYeOHBIX U HAyYHO-TIOMYJISPHBIX
TEKCTOB;

— JIEKCUKO-TPAaMMaTHUECKHUE CPEICTBA BBIPAKEHHUS PA3HOTO pPOJa CMBICIOBBIX OTHOIICHUMN
gacTeil y4eOHOro ¥ HayYHO-TIOMYJISIPHOTO TEKCTa,

- JIEKCUKO-TPAMMAaTHYEeCKAE CPEICTBA BBIPAKEHHUS OLEGHKM  Xapakrepa HHGOpMaIu
MEPBUYHOTO Y4eOHOTO M Hay4YHO-TIOMYJISIPHOTO TEKCTa U Coco0a ee U3JI0KEHHS aBTOPOM;

— OCHOBHBIE ITPHEMBI KOMIIPECCUU CIIOKHBIX CUHTAKCUYECKUX €TUHUII;

Ymemn:

- YUTATh ¥ IOHUMATh Pa3HOOOPA3HbIE TUIIBI TEKCTOB; IPUMEHSTH Pa3HbIe CTPATETHH U TAKTHKU
YTEHHUsI, UCIIONIB3YS Pa3JInYHbIe BUbI YTCHHUS: U3ydalolllee, 03HAKOMUTEIbHOE, IPOCMOTPOBOE (TIOMCKOBOE,
pedepaTuBHOE);

- 3auKCUpOBaTh B COKpAaIEHHOM BHJE HH(MOPMAIHMIO, HCHOJb3yS KOMIIPECCHIO Ha BCEX
YPOBHSIX: TEKCT, a03all, MpeI0KEHNUE;

- nepelaTh COJIEPIKaHNE Yy XKOW PEUH C Pa3HOM CTENEHBIO TOYHOCTH U IOJHOTHI, C 3JIEMEHTAMHU
OLIEHKH, COCJIaThCsl HA UICTOUYHUK MH(DOpMaIUY;

- MOCTPOUTh COOCTBEHHOE pEeueBO€ IPOU3BEIEHHE THUIA COOOIIEHMs, ITOBECTBOBAHMUS,
pacCcy X AeHHs UJIM CMEIIaHHOTO THIIA; COCTaBUTh IUIaH, TE3UCHI CBOETO COOOIIEHUS.

Braoemw:

- CpeACTBaMHU CBSI3U NPEAJIOKEHUM M 4YacTel TekcTa (KOMIO3MLMOHHBIMHU, JIOTMYECKUMH,
CTPYKTYPHBIMH U Jp.);

- 3aKOHaMHM M TMpaBWIAMU KOMMYHHKAIIMHM, HaBbIKAaMHU IYyOJMYHON pedH, apryMeHTAallUH,
BEJICHUS IUCKYCCHUN).

3. KparTkoe coep:kaHue JUCHUTLIHHBI

Pa3zoen 1. Buipadicenue cyobekmuo-00beKmHblX OMHOUEHU.

OO0pazoBaHue NacCUBHBIX KOHCTPYKIUN COBEPIIEHHOIO W HECOBEPLIEHHOIO BHUJA. TpaHchopmaius
MACCHUBHBIX KOHCTPYKIMI COBEpIIIEHHOTO U HECOBEPIIEHHOTO BU/Ia B aKTUBHBIE KOHCTPYKLIUU M HA0OOPOT.

Pa3zoen 2. Bvipasicenue onpedenumenbHbix OmHOULEHUI.

OOpa3oBaHue aKTUBHBIX TPUYACTHH HACTOALIEro M Tpouenanero BpeMeHu. OOpa3zoBaHMe
MACCUBHBIX MPUYACTUN HACTOSILErO0 M MPOUIENUIEr0o BpeMEHU. 3amMeHa MpuyYacTHOro obopoTa
CUHOHMMHUYHOU KOHCTPYKIIMEH CO CIIOBOM KOMOPbII.

Pasoen 3. Uzyuarowee umenue yuebnvix mekcmog no CneyuaibHOCmu U HOCMpoeHue Ha Ux OCHO8e
YCMHO20 U NUCOMEHHO20 8bICKA3bIBAHUSL.

Pabora c tekctom «EcrecTBeHHble Hayku. Hayunblit Mmetoa no3Hanus». Hanucanue miaHa Tekcra:
BOIIPOCHOTO, Ha3bIBHOTO, Te3ucHoro. Pabora ¢ texkctom «llpeamer xumum». Hammcanue ruiaHa TekcTa:
BOIPOCHOT0, HA3bIBHOT'O, TE3UCHOTO.
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Paszoen 4. Buipascenue cyovexmno-oovexmuwvix omuowenui. Kpamxue npunacamenvnvle. Kparkue
npuiarareiababie. O0pazoBaHue U pyHKIHOHUpPOBAHUE B peur. Pycckue riaroibl ABHKEHUS.

Pa3zoen 5. Buowvl pycckozo enaeona. Jleenpuuacmue.

OcHoBHbIE 3HaUeHUSI U crOocoObl 00pa30BaHUs IJIarojOB COBEPUICHHOI'O M HECOBEPLICHHOTO BUA.
YnorpebiieHue TIIarojoB COBEPIICHHOTO W HECOBEpIIeHHOTo Buaa. Jleempuuactue. JleenpuvacTHBIM
obopor.

Paszoen 6. Mzyuarowee umenue yueOHbIX MEKCMO8 NO CHEYUANLHOCU U HAYYHO-NONYIAPHBIX
MeKCcmos, NOCMpOeHUue Ha UX OCHOGE YCMHO20 U NUCbMEHHO20 8blCKA3bl8AHUL.

PaGora ¢ TekcTOM «ATOMHO-MOJIEKYJsipHas Teopus. J[OKa3aTenbCTBO CYIIECTBOBAHUS aTOMOB H
monekyn». CocraBienue Te3ucHoro rutana. Hamumcanue Te3mcoB. PaGora ¢ TekcToM «3aKOH COXpaHEHHS
Macchl ¥ 3Heprum». CocTaBIIeHHE TE3UCHOTO IIaHa U TE3UCOB TEKCTA.

Paszoen 7. Cunmakcuc npocmozo u Cloi#CH020 NPeonoH#CeHUs.

CrocoObl BBIpaKEHHUSI BPEMEHHM B MPOCTOM IMpeanokeHuu. CrocoObl BbIpaXEHUS BpPEMEHH B
CJI0KHOM IIPEJIIOKEHUH.

Pazoen 8. Cunmaxcuc npocmozo u ciosicHo2o npeoodtceHus.

CriocoObl BBIp@XEHHUS MPUYHHBI B MPOCTOM H CIOXHOM MpemioxeHnr. CrocoObl BBIPaXKCHUS
CJIe/ICTBHUS.

Paszoen 9. Uzyuarowee umenue yueOHubix mekcmos no cneyuarbHOCmu U nocCmpoenue Ha ux OCHO8e
VCMHO20 U NUCbMEHHO20 8blCKA3bIBAHUS.

Pabora ¢ Texctom «llepuoamyeckuii 3akoH. Mcropust oTkpbeiTHsi». Hanmucanue pesrome. Pabota ¢
TeKCTOM «OCHOBHBIE MOHATHS XUMUWY». Hanncanue pesrome.

Pazoen 10. Cunmakcuc npocmoeco u ciodicHo20 npeoioHceHusl.

CriocoObl BeIpaXKEHHSI YCIOBUS B IPOCTOM M CIIOKHOM MpeuiokeHnn. CrocoObl BhIpaKEHUS 1IETTU B
MPOCTOM U CJIOXHOM TpeiokeHud. CrnocoObl BBIPaKEHUS YCTYMUTEIbHBIX OTHOIICHUW B TPOCTOM U
CJI0OKHOM MPEIIOKEHUHU. AJITOPUTM TpaHC(HOpMAaLMK TPOCTOTO MPEATIOKEHHUS B CI0KHOE U HA000POT.

Paszoen 11. Hzyualowee umenue yueOnvix mekcmos no CneyuarbHOCmuy U NOCMpoeHue Ha Ux 0CHo8e
VCMHO20 U NUCbMEHHO20 8blCKA3bIBAHUS.

Pabora ¢ Texcrom «VcTopus pa3BUTHS XHMHUYSCKUX 3HaHUW». PedepupoBanue Texcra. Pabora ¢
TekcToM «MacitaObl XuMUYecKoil uHaycTpun». Pedepuponanue. Cpencta odhopMiIeHHs BbICKA3bIBAaHUS B
JTUCKYCCHH.

4 O0beM yueOHOi T CUMIIMHBI

Cemectp Cemectp
Bcero 1 ) 3 4
Buz yae6uoi paGoTsI CeMECTp CeMECTp ceMecTp ceMecTp
3F Axan. 3E Axan. 3E Axan. 3F Axan. 3F Axapn.
q. q. q. q. q.

O01as Tpy10eMKOCTh

90| 3240 | 20| 720 |20 720 |20 720 |3,0 108,0
JTUCIUINIITHHBI

KonTakTHas padora —

56| 2090 |1,7| 640 |13 | 480 |13| 480 |13 | 480
ay/IMTOPHbIE 3aHATHUS:

[Mpaktuueckue 3anstus (I13) 56| 2090 |1,7| 640 |1,3| 480 |1,3| 480 |1,3| 48,0
CamocrosiTesibHasi pa6oTa 24 79,0 |0,3 8 0,7 24 0,7 24 0,7 24,0
KoHnTakTHasg caMoCTOSTEILHAS 0.6 0.2 0.2 0.2
pabora

2,4 0,3 0,7 0,7 0,7
CamocTrosTenpHOE U3yUYECHHE 78.4 78 238 238 24,0
pa3zie’oB TUCIUILUIUHbBI
Buasbl koHTpOJIA:
Bua xonrposs u3 YII + + +
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IK3aMeH 1,0 36,0 - - - - - - 10| 36,0
KoHnTtakTHas pabora — 04 i i i 04
IPOMEXKYTOUHAs aTTecTalus 1,0 ’ - - - 1,0 '

[MoaroroBka K 3K3aMeHy. 35,6 - - - 35,6
Bua uTOoroBoro KOHTpoOJIA: 3auer 3auer 3auer IK3aMeH

AHHOTanus padoyeil NPOrpaMmMbl JUCHUIIIMHBI
«HUctopus (ucropusi Poccun, BceoO1masi ucTopus)»

1 Heab JMCHUIUIMHBI — GOPMHUPOBAHUE Y CTYACHTOB LIEJIOCTHOTO IPEACTABICHUs 00 HCTOPUYECKOM
npouutoM Poccun, ee MecTe BO BCEMUPHO-UCTOPUYECKOM IIPOLIECCE.

2 B pe3yabTaTe H3yYeHHUS TUCHHUILUIUHBI 00yYAIOIIUICA T0JIKEH:

Obnadamye CleAyOMUMI KOMIIETCHIIUAMU M UHANKATOPAMH UX JTIOCTHKCHUS:

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

3uamo:

— OCHOBHBI€ HalpaBJIeHUs, TPOOJIeMbl U METO/Ibl HCTOPUYECKON HAYKH;

— OCHOBHBIC JTambl M KIIOYEBBIE COOBITHS HCTOpuU Poccmm M Mupa; 0COOEHHOCTH pa3BUTHS
POCCHICKOI0 rocy1apcTBa, BbIJAOIINXCS JesITeel 0Te4eCTBEHHON U BCeoOLIe HCTOPHH.

Ymemu:

— COOTHOCUThH OOIIME HCTOPUYECKUE IPOLECCHl U OTHeNIbHBbIE (DaKThl; BBIABIATH CYILECTBEHHBIC
YepThl UCTOPUYECKUX ITPOLIECCOB, SABJICHUIN U COOBITUH; aHAIM3UPOBATh COL[MAJIbHO-3HAYUMBbIE MPOOIIEMBIL;

— (¢dopMyIMpOBaTh U apPryMEHTHUPOBAHO OTCTaMBaTh COOCTBEHHYIO IMO3UIMIO IO pPa3InYHbIM
npobiieMaM UCTOPHH.

Braoemy:

— MPEICTaBICHUSIMUA 00 MCTOPUH KaK HayKe, €€ MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHMS,

— MPE/ICTaBJICHUSIMU 00 OCHOBHBIX 3Talax B UCTOPUU YEJIOBEUYECTBA U UX XPOHOJIOTUY;

— KaTerOpHAIIbHO-TIOHSTUIHBIM alllapaToM U3y4aeMOU THCIMILIAHBI,

— HaBBIKAMM aHAJIM3a UICTOPUUECKUX UCTOYHHUKOB.

3 Kpartkoe conep:kanue JMCHUIIIHHbI

Paznen 1. Hcropuss B cucreMe CONMAJBHO-TYMAHMTAPHBIX HayK. OCHOBBI MeTOH0JIOTHHM
ucropunyeckoii Hayku. Oco0eHHOCTH CTAHOBJICHUSI TOCYyJapcTBeHHOCTH B Poccnu mo cpaBHeHuio ¢
€BPOINEeCKUMH PaHHECPEIHEBEKOBLIMHU I'OCy1apCTBAMHU.

1. 1. Mecto ucropuu B cucreme Hayk. /I[peBHeiiliee mponuioe yejioBedecTBa U IepBble
uuBuau3anum. [Ipenmer nctopuueckoid Hayku. Ponb Teopuu B mo3Hanuu npouuioro. CynHocTs, GOpMBL,
¢GyHKIIMM HucTopruyeckoro 3HaHMs. [loHSATHE HMCTOPUYECKOTO HCTOYHMKA, KJIACCU(UKALNS HUCTOPHYECKHX
uctrouHukoB. Hctopust Poccunm — HeoTbemiieMass 4yacTb BCEMHPHOW HCTOpUM; OOllee M OCOOCHHOE B
HUCTOPUYECKOM Pa3BUTHUHU.

Antponorene3. Heomutuueckas pesomonus. ConuanbHblii cTpoid. Pa3znokeHue mnepBOOBITHON
oOumuubl.  luBminszauun JlpeBHero Boctoka. I'ocynmapctBa anTuuHocTH. Haponasl u  npeBHeifmue
rocyaapcTBa Ha Tepputopuu Poccun. OtHorenes cnassas. Benukoe [lepecenenue Haponos B I11-1V BB.

Tpaguionnsie GopMbI COLMAIBLHOW OpPTraHM3allMK E€BPONEHCKUX HApOJ0B B JOTOCYAApCTBEHHBIN
nepuo. Bo3HMKHOBEHHE paHHECPEIHEBEKOBOM TOCYAapCTBEHHOCTH B EBporre.

OTHOKYJIBTYpHBIE W COLMAJbHO-TIOJUTUYECKHE  TMPOLECChl  CTAHOBJIEHUS  POCCHMCKOMN
rocygapcrBeHHOCTH. Haudano poccuiicko rocygapctBeHHOCTH. [JIpeBHss Pyce. [IpunsaTue xpuctuancrsa.

1.2. Cpeanue Beka. MecTo cpelHEBEKOBBSI BO BCEMHUPHO-HCTOPHYECKOM Tiporiecce. Pycckue 3emim
B XII-XIII BB. MoOHrono-ratapckoe HamiecTBue Ha Pychb. ODKcmaHcusl B 3amlaJHble U CEBEpO-3alajHble
pycckue 3emin. Bennkoe KHsKeCTBO JIMTOBCKOE M Pycckoe rocyiapcrso.

CknaipIBaHME OCHOB HAIlMOHAIBHBIX rocyaapcTB B 3amagHoir EBpomne. OOpa3oBanue Poccuiickoro
roCyZapCTBa, €r0 NCTOPUYECKOE 3HAYCHHUE.
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1.3. HoBoe Bpemsi. Y wncrokoB HoBoro BpemeHu. OCOOEHHOCTH COCIIOBHO-TIPEACTABUTEIHLHOU
moHapxuu B EBporie u Poccun. Hauano XVII Beka — samoxa BceoOmiero eBporneiickoro kpusuca. Poccust B
XVI B. - XVII BB. CHHXpOHHOCTb KPU3UCHBIX CUTYyallui B pa3HbIX cTpaHax. «CMyTHOE BpeMs» B Poccun.

I'enesuc kanuranuszma. Ero ¢opmbl u cocyiiectBoBanue ¢ aneMeHTaMu ¢eoganuzma. Oco6eHHOCTH
pa3nuuHbIX pernoHoB EBpombel.  ®DopmupoBanue MHUpOBOTO pbiHKA. IlogpemM  MaHy(axkTypHOTO
pou3BoACTBa. POPMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camoxpepkaBusi B Poccun. «Bropoe m3manue» kpenoctHudectBa — CoOOpHOE yIlOKEHHE
1649 r. u ropuardeckoe ohopMIICHHE KPETOCTHOTO TpaBa. CeKysapu3amnus pycCKOn KyIbTypHhI.

Pa3nes 2. Ot HoBoro k HoBeilimemy Bpemenu. Poccuiickas umnepust B XVIII — nayane XX
B.

2.1. XVIII Bek — Bek MoOJAepHU3ALMH U NpocBelleHus. MneiiHpie U COMAIBHO-TIOIUTHYECKHIE
uctoku IIpoceemenus. OCHOBHbIE 4YEPTHI IPOCBETUTEIBCKOM HICOJOTHHU: 4YEJIOBEK MU TOCYAApCTBO,
«ECTECTBEHHOE I1paBO», 3THKA. Mes mporpecca Kak rocro/ICTBYIOIIEE TEYEHUE B 0OIIECTBEHHONW MBICIIH.

Pedopmsl Iletpa I xak mepBas nombITKa MOJEpHHU3ALMK CTpaHbl, €€ ocodeHHocTH. DopMupoBaHue
Poccuiickoit umnepun. OCHOBHbIE HAINpaBICHUS «EBPOIEU3ALMNW» CTpPaHbl. OBOJIOLMS COLMAIBLHOU
CTPYKTYpbl oOmecTBa. JlanbHeimee pacumpenue rpanull Poccuiickoil ummepuu. Poccus B 3moxy
npocsenieHHoro abcomotuzma. Poccus n Eporna B XVIII Beke. Mi3MeHeHUs B MEKyHapOJHOM IOJI0KEHUU
Poccuiickoit ummnepuu.

2.2. XIX croaerue. IIpombinuiennsiii nepeBopotr B EBpome m Poccun: obmiee n ocobenHoe.
Baxmweiimue ycnosus nepexoja Poccun kK HHAyCTpHaIbHOMY OOIIECTBY — PEIIEHUE KPECThIHCKOIO BOIIpoOca
U OrpaHUYECHHE CaMOJEpKaBUA. JIJIMTEIBHOCTb, HEINOCIENAOBATEIBHOCTh, LUKINYHOCTh IIpoliecca
OypskyasHoro pegopmupoBanusi. EBponeiickas pesomonus 1848—1849 rr. Utoru, 3HaueHue, HICTOpUUECKUE
IIOCJIEJICTBHSL.

Ponp cyObexkTuBHOrO (akTopa B mnpeojojieHuu otcraBaHus. Pedopmbl XIX Beka, MX 3HaueHHeE.
O61ecTBeHHble ABMKEeHUS B XIX Beke.

2.3. Poccuss u mup Ha pyOexke BekoB: KpHU3UChl pa3BuTus. OOIIKME HUTOTU POCCHUICKOM
MOJEpHHU3aunU K Hayany XX Beka.

CootHomeHne mnoautndeckux cwil B Poccum B Hawanme XX Beka. Hapacranue kpusuca
camojepkaBusd. [lepBas poccuiickast peBontonusi. OO6pazoBaHue MOJUTUYECKUX MapTHil. 'ocynapcTBenHas
ayMa Hadana XX BEKa Kak IEpPBBIM ONBIT POCCHHMCKOro mnapiameHTapu3Ma. CTOJNBINMHCKAs arpapHas
pedopma. IlepBast mupoBast BoiiHa 1 yuactue B Hell Poccun. @eBpanbckas peBomonus 1917r. u kopeHHbIe
W3MEHEHUS B IOJUTHYECKOHN )KM3HU CTPAHBI.

Paznen 3. BcemupHo-ucropudeckuii mpomecc U XX Bek. OT COBETCKOro rocyaapcrBa K
coBpemeHHOi Poccnu. OCHOBHBIE TEHACHIIMM MHPOBOI0 PAa3BUTHSI HA COBPEMEHHOM JTale.

3. 1. Hauajo HoBeiiero Bpemenu. ®opMupoBaHNe U CYIIHOCTh COBETCKOTO CTPOsi. MapKCcH3M Kak
U/IC0JIOTHYECKas OCHOBA PEBOJIOIMOHHBIX MpeoOpa3oBaHuil U poccuiickue peanuu. [loaroroska u nmodena
OxkTs0pbCcKOTO BOOpYkeHHOTO BoccTanus B [lerporpane. II Beepoccuiickuii che3n COBETOB M €T0 pPEIIeHHUS.
DKOHOMUYECKas U COIMaIbHAsl MOJUTHKA OOJIBIIEBUKOB.

Nroru nepsoii MUpOBOI BOMHBI. Bepcanbckas cucTemMa MEKIyHAapOIHBIX OTHOIICHU.

I'paxxnanckas BoWHa M HMHOCTpaHHas wuHTepBeHIMs. CyapOa u 3HaueHue HOIla. YTBepxkaeHue
onHomnapTuiiHOW mnonuTHueckol cucreMel. OOpa3zoBanue CCCP. Ilomutnueckass 60ppba B mapTUU U
rocynapctBe. CCCP B rozpl nepBbIx nsatuieTok (koner 20-x rr. — 30-e rT.).

MupoBoil skoHOMUYecKHd Kpu3uc 1929-1933 rr. m BapuaHThl BbIXOAA W3 Hero. ToramuTapusMm B
EBpone. ®@opmupoBanue pexuma JUYHOW Biacth CTalMHa M KOMaHAHO-aJMHUHUCTPATUBHOM CHUCTEMBI
ynpasieHusi rocyaapctBoM. Koncturymus CCCP 1936 r. Buemmnsst mommtuka CCCP B 20-30-e 1T
HesrensHocTs KoMuHTEpHA.

3.2. Bropas mupoBas Boiina. Betukas OrtedecTBeHHasi BoiiHa: «be3 cpoka naBHocTH». MockBa 1
MockoBckast o0nacth B rosibl Benukoit OteuecTBeHHOM BoWiHBL. OCHOBHBIE 3Tanbl Bennkoit OTeuecTBeHHOM
BOMHBI. KOpeHHO! nIepesioM B X0J1€ BOMHBI.

CoBerckuii ThUI B roJibl BoWHBI. boppba B Thuly Bpara. Ilaptuzanckoe apwxkenue. UenoBeueckne U
MaTepuaibHble IOTEPH B X0/ BOHHBI.

Pemaromuii  Bkmagy Coserckoro Coro3a B pasrpom  (ammsma. HriopHOeprckuit mpouecc Haf
HAI[UCTCKUMH BOCHHBIMH MIPECTYHUKaMU. XabapoBCKUil mpoiiecc.
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3. 3. CCCP u mup ¢ nocjieBoeHHOro mepuoaa a0 1991 r. V3MeHeHne COOTHOIICHUSI CUTT B MHPE
rocJse BTOpor MUpoBOM BOMHBI. Hauano «xonognon BoiHbD. «JlokTpuHa Tpymdana» u «llnan Mapuannay.
dopmupoBaHue OUMOISIPHOTO MUpa. B3aMMOOTHOIIIEHUSI CO CTpaHAMHU «HAPOJAHON nemMokpatun». Co3naHue
Coseta 3xoHOMHYecKOi B3aumoniomonu. Koudumkt ¢ FOrocnasueii. Opranuzanus CeBepoaTiaHTHIECKOTO
noroBopa (HATO). Coznanune Opranuzanuu Bapmackoro poroBopa. Boitna B Kopee. TpyanocTtu
nocneBoeHHoro pa3sutuss CCCP. YxecToueHHE MONUTUYECKOTO PEKMMA U UACOTOTHYECKOr0o KOHTPOJIS.
[ombITKN 0O6HOBIIEHUS «TOCYAapcTBEeHHOTO corpanu3May. XX cbe3n KIICC u ocyxneHue KyinbTa JMYHOCTH
Cranuna. «OTTenensy B TyXOBHOHU cdepe.

DOkoHomuueckue pedopmsl cepeaunbl 60-x roloB, MPUUMHBI UX He3aBeplleHHOCTU. «['ocymapcTBo
omarogeHctBus». IV u V Pecnyonuka Bo @pannuu. OOpazoBanue u Paszutue ®OPI'. «JxoHOMUYECKOE
yyno» Snonuun. Pacnan kononuanbHOW cuctembl. HeokoHcepBatusm BenukoOpuranuu. Pelironomuka B
CHIA.

Hapactanue kpu3HMCHBIX SBJICHHH B coBeTckoM obOmiectBe B 70-¢ — cepenmne 80-x romos. Homas
Konctutynus CCCP. Konuenuusi «pasutoro couuanusma». Buemnsas noautuka CCCP B konne 60-x
Hauvase 80-X IT.: OT pa3psAIKu K 0OOCTPEHUIO MEXTyHAPOAHONH 00CTaHOBKH.

«Ilepectpoiika»: CyIIHOCTb, LI€JH, 3aJladyd, OCHOBHBIE OJTambl, pe3yabratbl. Pacnmag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHBIE TeHJAEeHIMU MHPOBOr0 Pa3BUTHSI HA cOBpeMeHHOM >Tane. CTaHOBJIeHHEe HOBO¥
poccuiickoii rocynapcrsennoctu (¢ 1991- no Hacrosiiee Bpemsi). JIubepanbHasi KOHIEMIUS POCCHHCKUX
pedopm: epexos K peIHKY, (opMUpOBaHUE TPAXKIAHCKOTO 00IIeCTBa U MpaBoBOro rocynapctsa. «lllokoBas
Tepanus» dKoHOMUYeckux pedopm B Hauane 90-x romos. Koncturymnus Poccuiickoit ®enepauuu 1993r.
MexxHanMoOHAIbHBIE OTHOIICHHS. [lonMMTHYecKkne TapTHH W OOIIECTBEHHBIC IBIKEHUS Poccum Ha
coBpeMeHHOM »dTane. Poccust Ha mytu MoaepHu3anuu. Poccuss B cucTeMe MHUPOBOM 3KOHOMUKH U
MEXYHapOAHbIX cBsA3e. MupoBoil skoHomuueckuit kpusuc 2008-2011 rr. HoBble reomosnutuyeckoe
peaiuu B MHpE U WX BIMSHHE Ha BHEIIHIOW NOTUTHKY Poccuiickoit @eneparuu. ['nobanbHbie mpodaembl
COBPEMEHHOCTH.

4 O0bem yueOHOH TUCHMILINHBI.

Bup yuyeoHoii padoTbl ObrcM ARCIHILIHHEL
3E | Akaj. 4. | AcTp.u4.
O0mas TpyA0EMKOCTb JMCIHIIIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,8 64 48
Jlexiun 0,9 32 24
[Tpaktuueckue 3austus (I13) 0,9 32 24
CamocrosiTejibHas padoTa 1,2 44 33
KoHTakTHas camocrosiTenbHas paboTa 19
CaMocTosTeIbHOE U3YUYECHUE Pa3/IeIOB TUCIIATUTHHBL | 44 33
Bua konTposs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 0,4 0,3
1

[ToaroroBka K SK3aMeHy. 35,6 26,7
Bu HTOroBOro KOHTPOJIA: IK3aMeH

AHHOTanus pado4ye NPOrpaMMbl M CHHUIIJIMHBI
«IIpaBoBeneHue»

1 Hesap AMCUMIUIMHBI — OBJIAJICHHE OCHOBAaMH MPABOBBIX 3HaHM; (popMHpOBaHIE OCHOB IPABOBOI
KYJIBTYPBI U IIPABOMEPHOTO MTOBEIECHUS IPAKJAaHUHA CTPAHBI.

2 B pe3yabTare n3y4eHus JMCHUIIIHHBI 00YYAIOMIMIiCS OJIKEH:

Ob6nanaTh ciaenyromUMH KOMIETCHIUAMHI U UHANKATOPAMU UX JTOCTH)KEHUS:

VK-10.1; VK-10.2; VK-10.3; OIIK-6.3

3nams:
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OCHOBBI POCCHUHCKON IPAaBOBOM CHUCTEMBI M POCCUHUCKOTO 3aKOHOJATENILCTBA, OCHOBBI

opranu3anui U GyHKIIMOHUPOBAHUS CYAEOHBIX M UHBIX MPAaBONPUMEHUTEIbHBIX U MPAaBOOXPAHUTEIHHBIX

OpraHoB;

MIPaBOBbIC U HPABCTBEHHO-3TUYECKHE HOPMBI B cdepe mpodeccnoHalbHOM 1eTeIbHOCTH;
MIPABOBBIE HOPMBI, PETYIHUPYIOIIHE OTHOIICHHE 4YeJIOBeKa K 4YEIIOBEKY, OOIIEeCTBY,

OKpYKarolleu cpee;

IpaBa U 00s13aHHOCTH T'PaK1aHUHA;

OCHOBBI TPYJOBOI'O 3aKOHOATEIIbCTBA;

OCHOBBI XO35IICTBEHHOTO IIPABa;

OCHOBHBIE HaIIpaBJICHUsI AaHTUKOPPYILIMOHHON NeATEIbHOCTH B PD

Ymems:

HCIIOJIb30BATh 3THUYCCKUC W IPABOBLIC HOPMBI, PCryjJIupyrOmUe OTHOIICHHUEC YCIOBCKA K

YeJI0BEKY, OOIIECTBY, OKPYKAIOIIEH cpelie, UCIOJIb30BaTh MpaBa U CBOOOIbI YEIOBEKA U IPaXKIaHUHA MTPU
pa3paboTKe COMMATBHBIX MPOCKTOB;

HCIIOJIB30BAaTh MW COCTABJIATH HOPMATUBHBIC M IIPAaBOBBIC AJOKYMCEHTBI, OTHOCAIIHNECA K

npo(hecCHOHANTLHOM  JIEATENBHOCTH, MPEANPUHUMATH HEOOXOAMMBIE MEphl K BOCCTaHOBJICHHIO
HapyILIEHHBIX IIPAB;

peann30BBIBATh MPaBa U CBOOOIBI YEIOBEKA U IPAXKAaHNHA B PA3IMYHBIX chepax

KHU3HCOACATCIIbHOCTH.

Braoems:

HaBbIKaAMH IIPUMCHCHU S 3aKOHOAATCIIbCTBA IIPpU PCHICHUHA ITPAKTUYCCKHUX 3aaa4.

3 KpaTkoe coaep:kaHue THCHUTIIAHBI
Pa3zoen 1. Ocnogvl meopuu cocyoapcmea u npasa

1.
2.

OcHOBBI TEOPUH rOCYAapCTBa
OCHOBBI TEOpHUHU IIPaBa

Pazoen 2. Ompacnu nybauunoeo npasa

oakrwdE

OCHOBBI KOHCTUTYLIMOHHOTO I1paBa

OcCHOBBI aIMUHUCTPATUBHOIO ITpaBa

OCHOBBI YyroJIOBHOTO IIpaBa

Koppynuust kak coupaabHOE U IPaBOBOE SIBJIEHHUE B COBPEMEHHOM 00I1IECTBE

OCHOBBI 3KOJIOTUYECKOTO NTpaBa

HopMmaTtuBHOe npaBoBoe peryiupoBaHue 3aiuThl HHGopMauu. [IpaBoBble OCHOBBI 3aIIUTHI

TrOCYIapCTBEHHOW TaHBI
Pazoen 3. Ompacau yvacmnozo npasa

AR

I'paxxjaHckoe MpaBo: OCHOBHBIE MOJIOXKEHUS 0011ei yacTu.

ABTOpCKOE ¥ IMaTEHTHOE MPAaBO ¥ MTPAaBOBas 3aIIUTa PE3yIbTATOB HHTEIUIEKTYaIbHOM.
OCHOBBI X035 CTBEHHOT'O (ITPEANPUHIMATEIBCKOI0) MTPaBa.

OcHOBBI ceMeMHOro IpaBa

OCHOBBI TPYIOBOTO IIPaBa

Pa3()eﬂ 4. Ocobennocmu npagosozo pe2yiupo8arus Npo@HecCUOHAIbHOU O0essmelbHOCmU 8
OMOENbHBIX OMPACTISIX XUMULECKOU NPOMbIULIEHHOCMU

1.

OcCHOBBI HallMOHAJIBHON 0€30MacHOCTH, TOCYJapCTBEHHOMN MOJUTHUKHN U 3aKOHOJATENIbCTBO B

o0JracTu obecrnieueHus HI[CpHOﬁ n paﬂHaHHOHHOﬁ 0C30IMacHOCTH.

2.

OcoOeHHOCTH ~ TPAaBOBOTO  PEryaupoBaHUs  Tpyda  pabOTHUKOB XUMHYECKON

MMPOMBIINIJICHHOCTH.

3.

Poccun.

HopmaTtuBHo-nipaBoBas 6a3a peryinpoBaHUs XUMUYECKOW M HEPTEXUMUYECKOM OTpaciu B

4. O0beM y4eOHOH JUCIUIIMHBI

. O0bem 1M CHMIIIMHBI
Buj yue6Hoii padoThl

3E | Akaa. 4. | AcTp.u.

OO01asi TPy10€eMKOCTh M CHMILIHHBI 3 108 81
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KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1,8 64 48
Jlexkuun 0,9 32 24
[Tpaktuueckue 3ausarus (113) 0,9 32 24
CamocrosiTejibHas padoTa 1,2 44 33
KoHnTakTHas camocrosiTelbHas paboTa 0,2 0,15
1,2

CamocTosATeNnbHOE U3YYEeHUE Pa3eNoB JUCIUTUIMHEI 43,8 32,85
Bua koHuTpoJs: 3auer

AHHOTaNUs pado4yeil NPOrpaMmMbl JUCUUILIIMHBI
«MartemaTuka»

1. Heab IMCHUILUIMHBI - HOPMUPOBAHHE Y CTYIEHTOB CUCTEMbI OCHOBHBIX MOHSTHH, UCTIOIb3YEMBIX
JUIsL TIOCTPOCHMSI BaKHEHIIMX MAaTEMAaTHUYECKUX MOJENEH M MaTeMATHYECKUX METOAOB U1 OIMCAHMS
Pa3JIMYHBIX XUMUKO-TEXHOJIOTHYECKHUX IIPOLIECCOB.

2. B pe3yjbTaTe M3yYeHUs] TUCHHUILIMHBI 00y4arOIIMIiCA T0JIKeH:

Obnaoams cleAyoIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

OIIK-1.2, OIIK-2.3, OIIK-2.6, OIIK-2.7.

3HaTh:

— ocHOBBl  Au(depeHInaTIbHOr0 U UHTETPAIIbHOTO UCUYHCIeHus, TuddepeHInaTbHbIX YpaBHEHUH,
TEOPUU BEPOATHOCTEN U MATEMAaTUYECKON CTaTUCTUKHU;

— MaTeMaTUYECKUE TEOPUHU U METO/IbI, JISKAIINE B OCHOBE MOCTPOCHUSI MATEMATUYECKUX MOJICIICH;

— OCHOBBI IPUMEHEHUSI MATEMATUYECKUX MOJIEIEH U METOI0B.

YMers:

- BI)I6I/IpaTB MAaTeMaTUUCCKHUEC METOJbI, IIPUT'OAHBIC AJId PCUICHUA KOHerTHOﬁ 3aga4u;

— HCIOJB30BaTb MAaTCMAaTUYCCKUC IMTOHATUA, MCTOAbI 1 MOJCJIN JIsA OITMCAaHUA PA3JIMYHLIX ITPOLECCCOB,
— BBIABJIAATH MATCMATUUYCCKHUE 3aKOHOMEPHOCTH, JIC)KAIIUC B OCHOBC KOHKPCTHBIX ITPOLECCOB,

— HCIIOJB30BaTh OCHOBHBIC MECTO/bI CTaTHUCTUYCCKOMN 06pa60TKI/I JaHHBIX,

— HNPHUMCHATHb MAaTCMATUYCCKUC 3HAHUA Ha MCKIUCIHUILIMHAPHOM YPOBHC.

BraneTs:

— OCHOBaMM  (yHIAMEHTAJIbHBIX MaTeMaTHYEeCKUX TEOpHUA M  HaBBIKAMH  HCIOJIb30BAHUS
MaTEeMaTHYECKOro anmnapara;
— METO/IaMU CTaTUCTUYECKON 00paboTKN UH(pOpMALIIH.

3. KpaTkoe coaep:kanue Q1uCHUNTIHHBI
1 CEMECTP

Beenenue. [Ipenver u metoapl MmaTeMaTuku. OnucaHue OCHOBHBIX pa3zienoB Kypca. CTpykTypa Kypca
U IIpaBUjIa PEUTUHIOBON CUCTEMBI.

Paspnen 1. diemeHTHI aredpsbl.

YucnoBele MHOKECTBA, KOMIUIeKcHbIe uncna. Onpenenutenu |l u 1l mopsakoB. BekTopsl: OCHOBHBIE
MOHATHUS, CKaJsPHOE, BEKTOPHOE M CMEIIAHHOE NPOU3BEIACHUS BEKTOPOB. AHAIWTHYECKAs T€OMETPHS:
npsMasi Ha IUIOCKOCTH, KpuBble |l mopsinka. Marpuubl: AeHCTBHS HajJ MaTpULlaMH, IMpHUBEICHHE K
cTyneH4yaromy Buay u Buny ['aycca. Panr marpunsl. OGpatHas matpuna. Teopema Kponekepa-Kanemmu.
Pemienne cucrem nuHeHbIX anredpanueckux ypaBHeHui. CoOCTBEHHbIE ynciIa U BeKTOpbl. KBagpaTuuHbie
bopMBI.

Pa3nea 2. @ynknus oanoi nepemenHoi. Ilpexen pynkuun. HenmpepbIlBHOCTH QyHKIHM.

Oynknua. CrnocoObl 3amaHus QyHKIMUA. OnemeHTapHble ¢GyHKiuU. [lpemen (yHkmuu B TOUKe.
Opnnocroponnue npeznensl. Ilpegensl Ha OeckoHeuHOCTH. beckoHeyHO Mainble M OECKOHEUHO OOJbIIHe
(GYHKIIMH, UX CBOMCTBA U B3aUMOCBsI3b. OCHOBHBIE TEOpEMBI O Tpeaenax. [lepBoiil u BTOpoil 3amedarenbHbIe
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npeznensl. HenpepelBHOCTh (DYHKIIMM B TOYKE M Ha HpoMexyTke. CBoiicTBa (yHKUHWH, HEMPEPHIBHBIX HA
oTpe3kax. Touku paspbiBa GYHKIIMHU U UX KiacCUPUKaIns.

Paznen 3. IudpepennuanbHoe ncunciaenne GQyHKIMU OHOM MepeMeHHOI.

[TponsBosnHas (GyHKLUHU, €€ T€OMETPUUECKUN M MEXaHMYECKHH CMBICI. YpaBHEHMs KacaTelIbHOW U
Hopmanu. IlpaBuna nuddepenmupoBanus. Tabnuia OCHOBHBIX NpoM3BOAHBIX. Juddepentupyemoctsb
(YHKLUU: OIpeleIeHue, TEOPEMbl O CBSA3M HENPEpPBIBHOCTH U AuddepeHunpyeMOCTH (QYHKIUU U C
cymecTBoBanreM TmpousBogHoi. Juddepenmman ¢yHkmu: onpenenenune, cpoiictBa. [Ipow3BoaHas
cinoxxkHor ¢yHkuuu. OcHOBHBIE Teopembl auddepeHnuranbHoro ucunciaenus: Posrs, Jlarpamka, Kormm.
[TpaBuno Jlonurans (packpeiTue HeomnpenenenHoctei). Ilpon3BoaHble BbICIINX MOPAAKOB. MOHOTOHHOCTb
GyHKUIMU: ompeneneHne, HEOOXOIUMBbIE U JOCTATOYHBIC YCIOBUSA. DKCTpEMYM (QYHKLHUHU: OMNpEICTICHHE,
HE0OXO/MMBbIE U JOCTAaTOYHBIE YCIOBHs. BBINYKIIOCTh, BOTHYTOCTh U TOYKHU INepernda rpapuka QyHKIMU:
orpeneneHusi, HeoOXOAMMbIe U JOCTaTOYHBIE YCJOBUS MX CyliecTBoBaHMsA. OOmias cxema MCCIEeI0BaHHS
(GYHKIHHA, TOCTPOSHUE UX TPadUKOB.

Pa3nes 4. UnTerpanbHoe ucuuciaeHue pyHKIMU OHOM NepeMeHHOM.

ITepBooOpasnas ¢yHkuus. HeomnpeneneHHblld HWHTETpaJl W €ro CBoWcTBa. Tabiuiia OCHOBHBIX
UHTETpaJIoB. MeTo/bl HHTEIPUPOBAHUSA: HEMOCPEICTBEHHOE WHTETPUPOBAHUE, METOJl IOJCTaHOBKH,
UHTETPUPOBAHUE I10 YacTsAM, HMHTEIPUPOBAHHE DPALMOHAIBHBIX JpoOell, HMHTErpupOBaHUE HEKOTOPBIX
UPPALMOHATIBHBIX U TPUTOHOMETpUYECKUX (QYHKIMM. OmnpeneneHHbI HHTErpall, €ro reoMeTpUYecKUi
CMBICII, €ro cBoiicTBa. Teopema o cpenHeM 3HaueHuu. @opmyna Herorona-JlelibHuna. 3aMeHa niepeMeHHOi
¥ MHTETPUPOBAHHME 10 YaCTSAM B ONPEACICHHOM HHTErpajie. BerumcieHue miomaneil miockux (uryp u
00BbEMOB TeJ BpalleHHs C TIOMOUIbIO ONpEAEICHHOro uHTerpaiga. HecoOCTBEHHbIE HHTErpabl:
OIpeziesIeHus, CBOWCTBA, METObI BEIUNCIICHHUS.

2 CEMECTP

Paszpnen 5. {udppepenuuaibHoe ucyuciaeHne GyHKIUl HECKOIbKHX MepeMeHHbIX.

OyHKIMY 1BYX U Oosiee MepeMEHHbIX: ONpeaeIeHne, 00IacTh ONpeIeneHus, 00JIacTh CyIeCTBOBAHNUS,
reoMeTprYecKasi MHTEPIpETanus, JIMHUN YPOBHs, W TOBEepXHOCTH ypoBHs. [Ipenen ¢yHKumm B TOUKE.
Yactuele mpou3BoAHble (Ha mpumepe (YHKIUU OBYX MepeMeHHbIX). [uddepenunpyemMocts (GyHKIHH:
orpeneneHue, CBs3b TUGGEPEHIPYEMOCTH C HENPEPHIBHOCTBIO M € CYHIECTBOBAHMEM YaCTHBIX
npou3BoHbIX. JloctaTounble ycnoBus auddepernunpyemocty GyHkuuu. JuddepeHuupyeMocTs CI0XHOM
¢byHkMM, nonHas mnpousBonaHas. Juddepennman ¢(yHKIUM ABYX IMEPEMEHHBIX, €r0 HHBapUAHTHOCTb.
HuddepenurpoBanue GyHKIUN OAHOM U IBYX NMEPEMEHHBIX, 3alaHHON HesBHO. YacTHbIE MPOU3BOJHBIE U
muddepeHIManbl BHICIIMX NOPAIKOB. Teopema 0 paBeHCTBE CMEIIaHHBIX IPOU3BOIHBIX (7151 QYHKIIUH IBYX
NEpEeMEHHbIX). AHaTUTUYECKH Npu3HaKk mnonHoro auddepennuana. IIpousBogHas MO HaMpPaBICHUIO:
onpezeneHue, Gopmyna Juisi ee BBIYUCIECHUS. ['paMeHT M ero cBoilcTBa. DKCTpeMyMbl (YHKIUH JBYX
NEPEMEHHBIX: OIpeJeNeHUs, HEOOXOJUMMOe U JOCTATOYHOE YCIOBMS CYIIECTBOBAHMS H3KCTpEeMyMa.
VY CIOBHBIN 3KCTpEMyM: OIpeAeseHIe, METOIbl HaX0XKACHUS TOYEK YCIOBHOIO 3KCTpeMyMa (IpSAMON MeToA
u Metoa MHOoxuTenei Jlarpanxka). Hanbomnbiiee n HauMmeHbllee 3HaueHUs (YHKUIUU ABYX NEPEMEHHBIX B
3aMKHYTOM 00J1acTH.

Pa3nea 6. KpaTnbie nHTErpassl.

JIBOWHOM MHTErpa: ONpeaeIeHne, TEOMETPUUECKUI CMBICII, CBOMCTBA. TeopeMa 0 CpelHEM 3HAUEHUHU
JBOMHOIO MHTETpasia. Beluncienne JBOMHOrO MHTETpaja B JEKapTOBOM cHUCTeMe KOOpAMHAT. BeruncieHue
JBOMTHOTO MHTErpaja B TMOJSpHOM cucteme koopauHaT. Muterpan Oiinepa - Ilyaccona. Ilpunoxenus
JIBOMHOTO MHTErpalia: BHIYMCICHUE IJIOMIAIN TUIOCKONW 00J1acTH, 00beMa HUIMHIPUIECKOTO Tella, MUIOIIA M
MOBEPXHOCTH, MAacchl IJIACTUHKH C 3aJaHHOM IUJIOTHOCTBHIO, KOOPAMHAT LIEHTpPAa TSDKECTH IUIACTUHKH.
TpoiiHoil uHTEerpan: onpeaencHue, GU3NIECKUNA U FEOMETPUUECKUN CMBICII, CBOMCTBA, TEOPEMA O CPEIHEM
3HAYEHUW TPOMHOrO MHTErpaja. BeluncieHne TpOWMHOrO MHTErpaja B JEKapTOBOW CUCTEME KOOpPJAWHAT, B
WIMHAPUYECKUX U ceprueckux KoopanHaTax. [IpunoxeHus TpOWHOro MHTErpajia: BbIUUCIEHHE 00beMa,
Macchl TeJa ¢ 33JaHHON IUIOTHOCTHIO, KOOPIUHAT LIEHTPA TSXKECTH TeJa.

Pa3nes 7. KpuBosinHeiiHbIe U NOBEPXHOCTHBIC HHTEIPAJIbI.

KpuBosnHelHblif MHTETpa M0 KOOpAWHATaM: ompezesieHue, (U3nuecKuil CMbICH, cBoOWcTBa. Brluucienue
KPUBOJHMHEHHOro HHTerpana. ®Gopmyna /st BBIUMCIEHUS pabOThI P NepeMeNeHUN MaTepHalbHOW TOUKH
B CHJIOBOM IIOJIE BJIOJIb HEKOTOporo mytu. @opmyina ['prHa 11 BBIYUCIEHUS KPUBOJIWHEMHOIO MHTETpasia
[0 3aMKHYTOMY KOHTYypy. He3aBHCHMMOCTh KpHBOJMHEHHOrO MHTErpaja OT IyTH HWHTETPUPOBAHUS:
HEO0OXOMMOE U JOCTaTOYHOE YCJIOBHE HE3aBHCUMOCTH, KPUTEpU HezaBHUCUMOCTH. [loTeHImansHoe mnosie,
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NOoTeHIMaIbHAs (YHKIMS M €€ BhIYMCIICHUE. Bhluncinenne KpuBOIMHEIHOTO HHTETpaia, He 3aBHCAIIETO OT
nyTH UHTerpupoBaHus. [IOBEpXHOCTHBIN MHTerpai: omnpejaeiacHue, (GU3NYECKUN CMBICH, BBIYHCIEHUE B
JeKapToBoil cucteme koopauHar. Teopema [Maycca-Octporpaackoro. @opmyna CTokca.

3 CEMECTP

Paznea 8. luddepennuanbHbie ypaBHeHHUsI IEPBOT0 NOPAIKA.

JuddepeHunanbaple  ypaBHEHUs: OIpelesieHHe, MOpSAOK, pPELIeHHEe, TeopeMa CYILEeCTBOBAHUS U
€IMHCTBEHHOCTH pemeHus. 3amada Komm. [luddepeHnmanpiple ypaBHEHHS C  pa3AesFOIIAMUCS
nepeMeHHbIMU. OnHOpOJHBIE YpaBHEHHs |-To mopsjaka: ompejneneHue M MeTop peweHus. JIuHeiHble
ypaBHEHMsI |-To mopsiaka: onpelesieHue U MeTOJ| pelleHus. YpaBHeHus bepHyiu: onpeneneHue U MeTox
pemenus. Auddepenunanbupie ypaBHEHHS B MOTHBIX au(depeHanax: onpeaeaeHue 1 METOl PeIICHNUS.
WHTerpupyromuii MHOXKHTENb: ONpENeIeHNe, CBEACHUE K YPaBHEHHIO B MOJHBIX aud¢epeHuuanax c
IIOMOILBIO UHTETPUPYIOLIETO MHOKUTEIIA.

Paznen 9. ludPepenuunaibubie ypaBHeHUsI BTOPOTo MOPSiAKA.

Huddepennunanbabie ypaBHEHUST BTOPOTO MOPSAKA, TOIMYCKAIOIIKE MOHKEHHUE MopsaKka. JInHeiHbe
I depeHranbHble ypaBHEHUS BTOPOT'O MOPSIKA: OIIpe/ieIeHre, OHOPOIHbIE U HEOAHOPOIHBIE JIMHEHHbIE
ypaBHeHus. CBoiicTBa pemieHuid. JluaeiiHas He3aBUCHUMOCTh (QyHKIUA. Onpenenurens BpoHckoro u ero
cBoiicTBa. TeopeMbl 0 CTpyKType OOLIMX pelIeHUH JIMHEHHBIX OJHOPOAHBIX M JIMHEHHBIX HEOIHOPOIHBIX
Qg depeHraIbHbBIX ypaBHEeHHH BTOporo mnopsaka. DyHIaMeHTalbHas CHCTEMa pEIIeHUi JMHEHHOTO
OJTHOPOJHOrO  TuddepeHMaTbHOr0  ypaBHEHUs  BTOporo  mopsaka. JIuHeliHble — OZHOpPOIHBIE
mddepeHIraibHbe YpaBHEHUSI BTOPOTO MOPSIKA C MOCTOSHHBIMU K03 duimentamu: Meron Dinepa s
peleHus 3TUX ypaBHeHUH. JInHeiiHble HeoJHOPOAHbIE Au(QepeHInanbHble YpaBHEHUI BTOPOTo MopsiaKa ¢
MOCTOSTHHBIMU KO3(D(PHUIIMEHTaMU: METOA 1M0A00pa YaCTHOTO PEIICHHsS 3TOTO YPaBHEHHS C MPABOW YaCThIO
CHELMaTbHOTO BUAA M METOJl BapHallMU IPOU3BOJIBHBIX IMOCTOSHHBIX. JIMHelHble AudQepeHnnanbHble
ypaBHEHUSA N-TO NOpPSAIKA: CBOMCTBA pELIEHUI, TEOPEMbl O CTPYKTYpe OOIIEro peuieHus. AJIropuTM
HOCTPOEHUS OOIIEro pelieHus JUHEHHOro qudQepeHnnanbHOro ypaBHeHUs N-ro NOpsiiKa ¢ MOCTOSITHHBIMU
K03 (ppureHTaMu.

Pa3nen 10. Cucremsl 1uepeHIHATBHBIX YPABHEHHIA.

Cuctembl JnHHEHHBIX auddepeHInaNbHBIX YpaBHEHHH TEPBOTO TMOPSAKA, pEIIEHHE METOA0M
uckimoueHus. CucremMsl JTUHEHHBIX TU(GGEpEeHINaIbHbIX YPaBHEHUHM MEPBOro MOpsiiKa, METOJ| BapUaluu
IPOU3BOJBHBIX TMOCTOSIHHBIX. CHCTEMbl JIMHEHHBIX OJHOPOJHBIX YpaBHEHHUH IEpPBOro TMOpsJKa C
HNOCTOSSHHBIMU  Ko3¢¢uiuentamu,  meron  Oinmepa.  CucrtemMbl  JUHEWHBIX  HEOJIHOPOJHBIX
TG depeHIMATBHBIX YpaBHEHUN C MOCTOSHHBIMH KO3 QUIIEeHTaMU.

Pa3nea 11. YncnoBblie 1 pyHKIHMOHAIBHBIC PSbI.

YucnoBsle psiibl: OCHOBHBIE MOHATHUS, CXOAUMOCTh psiia. HeoOxoaumMplil mpu3HaK CXOJUMOCTH psija.
CpolicTBa cxomdmmxcs psaoB. JlocTarouHble NPU3HAKM CXOJUMOCTH 3HAKOIOJIOKUTEIBHBIX PSI0B:
MHTETpasbHbIN npu3Hak Koiym; npu3Haku cpaBHEHUs psiioB; npusHak Jlamambepa; pagukaibHbIA IpU3HAK
Komm. Psapr [Iupuxine. 3Hakodepenyromuiicss psa: omnpenesneHue, npusHak JleiiOnuma. AbGconmoTHas u
YCIOBHAsl CXOAMUMOCTb 3HAKONEPEMEHHbIX psAaoB. @OyHKUMOHANbHbIE psAabl. CTENEHHbIE PSAJBI:
ornpeneneHue, Teopema AGensi, MHTEPBaJI CXOIUMOCTH, Paguyc cXoauMocTH. CBONWCTBA CTENEHHBIX PSJIOB.
Psnpr Teitnopa u Maknopena: onpezaeneHue, ycloBUs CXOAUMOCTH psaja Teinopa K UCXOAHON (PyHKIUU.
Jlemma lim Lnl _o At VX € R. Jloctarounble yCIoBHs cXOAUMOCTH psina Teinopa. ANropuT™ pa3ioKeHHs

n—ow

Gynkuum B pag  Maknopena. OcHOBHBIE pasnokeHus QyHKumit: €*, SINX, COSX, In 1+ x),
(1+ X)n ,arctgx, arcsinX B psag Maksopena. Pasnoxenue Gpynkuuii B psajg Teiopa ¢ MOMOMIBI OCHOBHBIX

pasnoxkeHuil. [IprMeHeHHEe CTENEeHHBIX PANOB: MPUOIMKEHHbIE BBIYMCICHUS, MPHUOIMKEHHOE pelleHue
muddepeHInaIbHbIX YPaBHEHUH.
4 CEMECTP

Pa3nen 12. Teopusi BeposiTHOcTeili. CoydaiiHble BeJIMYUHBI M MX 3AKOHBI pacnpeaeIeHus.

[Ipeamer Teopumn BepositHocTei. Ciyuaiinple coObiThA. [IpoTHBOTONOXHBIE cOOBITHA. He3aBucumbie
cobbiTus. OtTHocuTenbHas wyacrora. Kiaccuueckoe M TIe€OMETPUYECKOE OIpeNeleHuEe BEpOSTHOCTH.
DNeMeHTapHasl TEOPUsI BEPOATHOCTEN. MeTO bl BBIYMCIEHUS BEPOATHOCTEN. [IpOCTpaHCTBO AneMeHTapHBIX
cobniTHil. Kitaccuueckoe onpezneneHne BepOsSTHOCTH. Anredpa COOBITHI: TeOpeMbl O BEPOSITHOCTH CYMMBI
COOBITHU, TPOTHUBOMOJOXKHBIX COOBITUH, CyMMa BEpOSTHOCTEH HECOBMECTHBIX COOBITH, 00pa3yrommx
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NOJIHYI0 Tpynny. AKCHOMAaTHYECKOE OIpeAeieHUe BEPOSATHOCTH. (CTAaTUCTUYECKOE ONPENEIICHNE
BEPOATHOCTH. Y CJIOBHAsA BEPOSITHOCTB. TeOpeMbl 0 BEPOSATHOCTH NTPOU3BEACHHUS 3aBUCUMBIX U HE3aBUCHUMBIX
coObiTuil. [Tonnas BepositHOCTh. [loBTOpHBIE UcTibITaHusA. Popmyna beprymnu. JlokanbHas U UHTErpaibHas
teopeMbl MyaBpa-Jlamnaca. ®opmyna Ilyaccona.

[TonsiTue ciy4ailHOW BenMYMHBL. JIMCKpETHBIE M HENPEPHIBHBIE CIydyallHblE BEIUYMHBI. 3aKOH
pacrpenenieHust ciydailHoW BenuuuHbl. DyHKLMS pacrpeneneHus, ee cBoilctBa, rpaguk. I[l1oTHOCTH
pacnpenelieHuss HENpepbIBHOM  CilydaliHOM BeNWYMHBI (IUIOTHOCTh BeposiTHOocTH). Dopmyna i
BEPOATHOCTH IIONAJaHUs HENPEPBIBHOW CIy4alHOM BEIWYMHBI B JIAHHBIM MHTEPBaJI, BBIPAKCHHBIA 4epes
IUIOTHOCTh ~ BEPOSITHOCTH, TI'eOMETpUYECKUi cMblcia  ¢opMmyinsl. buHOMHanbHOE  pacrpeneneHue,
pacupenenenue Ilyaccona, paBHOMEpPHOE paclpeesIeHre, HOPMaIbHOE PACIPEAEICHUE, IKCIIOHEH IMAJIBHOE
pacnpezeieHue.

Pa3nes 13. MaTemaTuyeckasi CTaTHCTHKA.

[Ipenmer MaremMaTudeckoW CTaTUCTUKA. (OCHOBHBIE 3aJaud  MaTEMATUYECKOM  CTaTHCTHUKH.
Bribopounsii  meron. Cratuctuyeckoe ommcaHue. BrpiOopku. ['mcrorpamMma ©  TOJIMIOH  4YacToT.
Cratuctuyeckas (3Mmupuyeckas) GyHKUMA pacnpeneneHus. BbplOOpouHble XapakTEepUCTHKM M HX
pacnpenenenus. CocrositenbHble, ()(QEKTUBHBIE CMEIICHHBIE W HECMEIICHHBIE OILCHKH IapaMeTpOB.
Cratuctudeckoe cpegHee, CTaTUCTHYECKAas AMCIIEPCUS M CTaTUCTHUYECKOE CpEeAHEE KBaJpaTHMYHOE Kak
TOYEUYHBIE OLICHKM HEW3BECTHBIX: MAaTE€MaTH4YECKOrO0 OKUIAHUSA, IUCIEPCUH, CPEIHEr0 KBAaJPaTUYHOTO
OTKJIOHEHUS. [loOBEpUTENbHBIE HHTEPBAJIBI U UHTEPBAIbHBIE OLICHKHU. [lOBEpUTEIIBHBIE OLICHKH HEU3BECTHOU
BEPOATHOCTH MO OonplmnM BbelOOpkaM. JloBepurenbHash OLIEHKAa MaTEMAaTUYECKOTO OXUAAHUS IIpU
HEU3BECTHOM aucrepcuu. JloBepuTenbHas OLIGHKAa CpPEJHEr0 KBaJpPaTUYHOIO OTKJIOHEHUs. TouHble
BbIOOpOUHBbIE pactipenenenus: CteronenTta (t- pacnpenenenue), Oumepa-Cueaexopa (F-pacnpenenenue),
Iupcona (y*-pacupenenenue). IIpoBepka CTATUCTHYECKHX TMIIOTE3. MaTeMaTHYeCKHE METOMIbI TPOBEPKHU
CTaTUCTUYECKUX TUIOTE3. DIEMEHTBI TEOPUU KOPPEIIALIUH.
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4. O0beM y4eOHOM JUCHHILIMHBI

CemecTp
Bua yueonoii padoTsl Bcero 1 2 3 4
3E Axang.g. 3E AKan.u. 3E AKan.u. 3E AKan.u. 3E AKan.u.
OO011asi TPY10€MKOCTh M CHUTITHHbBI 18 648 5 180 5 180 5 180 3 108
KonTakTHasi padoTa — ayIMTOPHBIE 3aHATHSI: 8,44 304 2,66 96 1,78 64 2,22 80 1,78 64
Jlexun 4 144 1,33 48 0,89 32 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 444 160 1,33 48 0,89 32 1,33 48 0,89 32
CamocrosiTejibHasi pa6oTa 7,56 272 2,34 84 2,22 80 1,78 64 1,22 44
KoHTakTHas camocTosiTelbHas paboTa 0,6 0,4 0 0 0,2
CamocTosTenbHOE U3YYeHUE Pa3IeioB 7,56 271.4 2,34 836 2,22 80 1,78 64 1,22 438
JIACIIUIUTHHBI
Buj koutpoJisi — 3ayer ¢ OLEeHKOM + +
Bua kontpoJs — 3aver + +
Bua koHTpOJIs — DK3aMeH 2 72 1 36 1 36
KonrakrHas paboTta - MIPOMEKYTOYHAS 0.8 0.4 0.4
aTTeCcTalys 2 1 1
[ToaroroBka K 3K3aMeHy. 71,2 35,6 35,6
Bujx nToroBoro KOHTpoOJIA: 3ader ¢ oueHKOM JK3aMeH JK3aMeH 3auer
Cemectp
Bux yuedHoii paGoTsi Bcero 1 2 3 4
3E AcTtp. 4. 3E AcTp. 4. 3E AcTp.u4. 3E AcTp.u4. 3E AcTp. 4.
OO0mas TPy10eMKOCTh THCIIHILJIHHBI 18 486 5 135 5 135 5 135 3 81
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSATHUS: 8,44 228 2,66 72 1,78 48 2,22 60 1,78 48
Jlexiun 4 108 1,33 36 0,89 24 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (113) 4,44 120 1,33 36 0,89 24 1,33 36 0,89 24
CamocrosiTejibHasi padoTa 7,56 204 2,34 63 2,22 60 1,78 48 1,22 33
KoHTakTHas camocTosiTellbHas paboTa 0,45 0,3 0 0 0,15
CaMocTosTenbHOE N3YUeHUE pa3/ieioB 7,56 203,55 2,34 62.7 2,22 60 1,78 48 1,22 32,85
JIACIIUILTHHBI
Buja kouTpoJisi — 3a4eT ¢ OLEeHKOMH + +
Bun konTpoJis — 3aver + +
Bua kouTpoJisi — JK3aMeH 2 54 1 27 1 27
KonrtakTHas paboTta — mpoMe)XyTOYHAs aTTECTAIHS 2 0,6 1 0,3 1 0,3
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[ToaroToBka K 3K3aMeHy.

53,4

|

| 267

| 26,7

Bua uTOroBOro KOHTpOJIf:

3a4yeT ¢ OLEHKOM

IK3aMeH

IK3aMeH

3auer
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AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«Dunocopusn»

1 eab AMCHUNIUHBI — CPOPMUPOBATH Y CTYIEHTOB KOMILJIEKCHOE IIPEJCTABICHHUE O POJIU U MECTe
¢mrocopun B cucteMe r'yMaHUTAPHBIX, COUAIBHBIX M €CTECTBEHHBIX HAyK, MO3HAKOMUTH MX C OCHOBAMHU
bunocodckoro 3HaHMUS, HEOOXOAUMBIMHU JIJIsl PEHICHUS] TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4.

2 B pe3yabTare u3y4eHus JMCHUILUIMHBI 00YYAIOLIMIACS T0JIAKEH:

Obaaoams cliefyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTIOCTHKEHUS |

VK-5.4, VK-5.5, VK-5.8, VK-5.9, VK-5.14.

3namsb: OCHOBHOE COZIEpKaHHUE IIABHBIX (GHIIOCO(CKUX IIKOJ ¥ HAMIPABICHUH, TPECTaBUTENEH 3THUX
HIKOJI, CBs3b M paziuyue uX Quiocodckux uaei, CBsA3b HCTOPUKO-QUIOCOPCKUX KOHIENIHUNA ¢
COBPEMEHHBIMHU IPOOIEeMaMu HHIUBUIYaTIbHON M 00LIECTBEHHON KU3HU;

Ymems: mNOHMMaTh WM aHAJU3UPOBATH MHUPOBO33PEHUYECKHUE, COLMAIbHBIE W HWHIUBUIyAJIbHBIC
npoOJeMbl  COBPEMEHHOM JKM3HH; TPaMOTHO BECTH JIUCKYCCHIO, aHAIM3HPOBATh OCOOCHHOCTH
MEXKYJIBTYPHOTO B3aHUMOJICHCTBUS, OOYCIOBJICHHbBIE PA3IMYUEM ITHUYECKHUX, PEIMTHO3HBIX U HEHHOCTHBIX
CHCTEM, ONHUpaschb Ha HapaOOTaHHBIH B HCTOPUH (GWIOCOGUN MaTepHal; MPUMEHSATH IOJyYCHHbIE
dunocodckre 3HaHUS K PEeLICHUIO TPO(EeCCHOHATBHBIX 3a/1a4;

Braodems: nipencraBneHusiMA 0 GHIOCOMUN KaK HAYKe W CUCTEME IIEHHOCTEH, €€ MECTe B CHCTEME
TYMaHUTapHOTO 3HAHUSA, OCHOBaMH (PHIOCO(CKOTO MBIIUICHUS; KaTerOPHAIBHBIM amnmnapaToM H3ydaemoin
JTUCHUTUIMHBL, (uinocopckuMu MeTogamMM aHanmm3a pas3iiuyHbIX MpoOsieM, HaBBIKaMHU  (UIIOCO(CKOIM
KYJIBTYpPbI ISl BBIPAOOTKM CHUCTEMHOTO, IIEIOCTHOTO B3IJIs1a HA JIEHCTBUTEIBHOCTH U MECTO XHUMHH U
XAMHYECKON TEXHOJIOTHH B UEJTOCTHOM KapTHUHE MUPA.

3 KpaTtkoe coaep:kanue TUCHUILIUHBI

Beenenune. ®unocodus, ee MPOUCXOXKICHUE U POJIh B OOIIECTBE.

Paspnen 1. OcHoBHBIE pri10cOPCKHE HIKOJIBI.

AnTtnunas Quinocopus (mocokparuku, coductsl, Coxpar, Jemokpur, Ilnaron, Apucrorens,
AIUTMHUCTHYECKU-pUMCKasi ¢unocodusi). OcHOBHbIE NpPoOIEMBI CPEeIHEBEKOBON Quiiocopun u 3MOXH
Boszpoxnenus. @unocopuss Hooro Bpemenn (XVII — XVIII BB.) Uneonorust [Ipocsemenus. Hemenxkas
knaccuueckas ¢unocopus. Pycckas dunocopus XIX — XX BB. OCHOBBI MapKCUCTCKOW (unocoduu.
OcHOBHBIE HAIIPABJICHUS] COBPEMEHHOU (Pritocopuu.

Pazpnen 2. dunocodgckne KOHUENUMU ObITHS U MO3HAHMS.

[Ipo6nema ObiTust B uctopuu (unocopuun. IloHATHS MaTepuasbHOro M uaeanbHOro. OCHOBHBIE
¢mrocopckue HampaBlIeHMs: MaTepUalu3M U ujeanusM. [IpuHIMO T1006aJbHOTO 3BOMIOLMOHM3MA B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA.

Konnenmuu npoctpaHcTBa U BpEMEHH B UCTOpUU HUIOCOPUHN U HAYKH.

[Ipoucxoxaenue co3Hanud. Ponb Tpyna B NPOUCXOXKICHHM CO3HaHus. HMpaeanuctuueckue u
MaTepHalUCcTUYecKre KoHIenuuu co3HaHuss. CoszHanume U Mo3r. Co3HarenbHOe U Oecco3HaTeNbHOE.
Coznanue u s3bIk. CoO3HaHHE U CaMOCO3HaHUE.

KoHnenuun rHoceosornn B HCTOpUM (UIOCO(UU: CEHCyalnu3M, PalUOHAINU3M, CKENTHUIM3M,
arHOCTHUIIM3M, KOHULENIMS BPOXKIEHHBIX UAEH, anpuopusM. JluanekTHKa I03HAHUS: YYBCTBEHHOE H
panuoHanbHOe. OCHOBHBIE TEOPUU UCTUHBI.

Paznea 3. IIpo6aembl yesioBeka B puiiocodpum.

Yenosek kak npeamMer (unocodekoro ananuza B uctopuu punocoduu. [Ipoucxoxxaenue yenonexa:
IPUPOJIHBIE U COIMAJIbHBIE YCIIOBUS aHTPONOCOIMOreHe3a. buoyornyeckoe U COIHMAlbHOE B UEIOBEKE.
WunuBuA, MHOAMBUYAIBHOCTD, TUYHOCTb.

CMbICI JKU3HM U TpeJHa3HaueHue yenoBeka. KusHb, cMepTh, OeccMmepTue. JBHkeHne HEeHACHIINs,
€ro poib B coBpeMeHHOW >ku3Hu. llenn u menHoctu. CBoOOAa BOMM U OTBETCTBEHHOCTh JIMUHOCTH.
HpascTBeHHbIE, peIUTH03HbIe, 3CTETUYECKHE IEHHOCTH.

Pa3nea 4. dusocopus ncropum u odmecTaa

UemoBek B CHUCTEME COLHMAIBHBIX CBg3el. JIMUHOCT, M Macchl, cBOOOJAa M HEOOXOINMOCTb.
dunocopust HCTOpUU: (GOPMALMOHHAS W IHUBWIM3ALNUOHHAS KOHLEMIMM MCTOPHYECKOTO Ppa3BUTHS.
[TporpeccucTckue u NMKINYECKUE MOJETU pa3BUTHs. [ 100abHble TpobiieMbl coBpeMeHHoCcTH. KoHuenus
YCTOMYUBOTO PA3BUTHA U CLIEHAPUU OYIyILIETO.
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OO6mecTBO 1 ero cTpykrypa. CornuanbHasi, MOJIUTUYECKas U TyXoBHas ceprl obmecTBa. Konnenmumu
rocyzapcTa B uctopun punocodckoit Mpicu. ['pakanckoe 00IIecTBO U MPAaBOBOE TOCYAAPCTBO.

Pa3nea 5. ®unocopckue npodaeMbl XMMHH H XHMHYECKOH TE€XHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHHe. CTpyKTypa Hay4HOrO 3HaHMsS, €ro MeToabl U ¢opMmbl. Hayunble
PEBOJIOIIMM M CMEHAa THIOB paluoHaJbHOCTH. Hayka B COBpeMEHHOM MHpe. OJTHKAa HAayKH U
OTBETCTBEHHOCTh YUEHOTO.

[Ipobnema cooTHOIIEHUST Haykd W TexXHHKH. CoIMaibHBIE TMOCIEACTBUS HAYYHO-TEXHUYECKOTO
nporpecca. DTUUECKUEe U SKOJIOTUYECKUE UMIIEPATUBBI PA3BUTHS HAYKH U TEXHUKHU.

MecTo XUMUU B CHUCTEME €CTECTBEHHbIX HayK. OCHOBHas mpoOieMa XHWMHUU KaK HayKu U
npousBojcTBa. Llenn u 3agaun xumudeckoi texnonoruu. Crienuduka XMMUKO-TEXHOIOITMYECKOTO 3HAHMS:
byHIaMeHTalIbHOE U MPUKJIAHOE, SMIIUPUUECKOE H TEOPETUUECKOE.

4 O0beM yueOHOH THCHMILINHBI

Bunpr yueOHOM paboThl 3E | Axazx. 4. | AcTp. u.

O01as TPyA0eMKOCTh JUCHUIIMHBI 110 Y4eOHOMY Tu1aHy | 4 144 108
KonTaktHas padora (KP): 1,78 48 36
Jlexmm (Jlek) 0,89 32 24
[Tpaktuyeckue 3austus (I13) 0,89 32 24
CamocrositesbHasi padora (CP): 1,22 44 33
CaMOCTOSITeJIbHOE U3YUYEHHUE PA3JIeJIOB TUCIIUIIIIMHBI 1,22 44 33
Buj koHTpOJIS: JK3aMeH
JK3aMeH 1 36 27
KonrakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
[ToaroToBka K 3K3aMeHY 35,6 26,7

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«OCHOBBI IJKOHOMHUKH U YIPaBJIeHHUs IPOU3BOJACTBOM»

1 Heap aucUMNJMHBI — TOJXYYEHHE CHUCTEMBbl 3HAHHH 00 HIKOHOMHUYECKUX 3aKOHOMEPHOCTSIX
(GYHKIMOHUPOBAHUS  MPOMBIIUICHHOTO  MPOU3BOJICTBA B CHCTEME  HAIIMOHAIBHOW  AKOHOMHKH,
dbopMUpOBaHHE KOHOMHYECKOTO MBIIUIEHUS M HUCIOJIb30BAaHUE TMOJYUYEHHBIX 3HAHUN B MPaKTHYECKOU
eI TeIIbHOCTH.

2 B pe3yabTare N3y4eHHs M CUUILIHHBI 00y4AIOMINICH 10JI2KEeH:

Obnadams CleyOUMMA KOMIIETCHIIUSIMA U UHIAMKATOPAMH MX JOCTHXKCHHUS:

VK-9.1; VK-9.2; VK-9.3,; OIIK-4.7; OIIK-5.4.

Buame:

- OCHOBBI 2KOHOMUYECKOW KYJIbTYpPbI, B TOM YKcie (UHAHCOBOM TPaMOTHOCTH;
- OCHOBBI POCCUICKOM ITPaBOBOM CUCTEMBI U POCCUMCKOI0 3aKOHOAATENIBCTBA, TPABOBLIE U

HPaBCTBEHHO-ITHUYECKHE HOPMBI B chepe mpodecCHoHaTbHON AeSITENFHOCTH;

- PABOBBIE HOPMBI, PETYJIMPYIOITUE OTHOIIIEHUE YEJIOBEKA K YEJIOBEKY, 00IIIECTBY, OKPYKAIOIIEH
cpene;

- OCHOBHBIE KaTE€rOPUHU U 3aKOHBI SKOHOMUKH;

- OCHOBBI 5KOHOMHUYECKOU JEeSITeNTLHOCTH MPEANPHUITHS, €r0 CTPYKTYPY U OTPACIEBYIO CIeNU(UKY;

KJIACCU(PMKAIIMIO TIPEATPUATHN 110 TIPABOBOMY CTaTyCY;

- coJiep KaHUe ATAMoOB Pa3pabOTKH ONEePATHUBHBIX IJIAHOB PAOOTHI MEPBUYHBIX MTPOU3BOICTBEHHBIX

MOJIpa3IeJICHUIA.

Ymemn:

- UCTIOJIb30BaTh 3HAHUS OCHOB YKOHOMHKH TIPH MPUHITHN 00OCHOBAHHBIX PEIICHUHN B pa3IMUHBIX
00J1acTSIX NEeSATECILHOCTH,

- UCTIOJI30BaTh 3HAHUS OCHOB YKOHOMHUKH TIPH PEIIEHNUU TTPOU3BOICTBEHHBIX 3a/1a4;

- OCHOBaMH XO03MCTBEHHOT'O U 3KOJIOTMUECKOTO MpaBa;

- MPOBOJINTH TEXHUKO-IKOHOMUYECKUM aHAJIN3 HH)KCHEPHBIX PEIICHUI.
Bnaoemn:

- HaBBIKAMH BBIOOpA DKOHOMUYECKHA 0OOCHOBAHHBIX PEIICHUH B PA3IUIHBIX 00JIACTIX
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KHU3HEIEATEIbHOCTH;
- METOAAMHU pa3pabOTKHU MPOU3BOACTBEHHBIX IPOrPaMM U IUIAHOBBIX 3aJaHUM /7S IEPBUYHBIX
IIPOU3BOJICTBEHHBIX MOJPa3/IEICHUI;
- HaBbIKAMHU BbIOOpa SKOHOMUYECKH 00OCHOBAHHBIX PELICHUH C y4€TOM UMEIOLIUXCS OrPaHUYEHUI.

3 Kpartkoe conep:kaHue JMCIHHUIITHHbI

Pa3znen 1. BBenenue. OCHOBBI PHIHOYHOMH IKOHOMHUKH

Tema 1: DkoHOMHUYECKHE TOTPEOHOCTH, Oyiara W pecypchl. DKOHOMHYECKHME CHCTEMBI M HX
CymHOCTb. OOILECTBEHHOE TMPOMU3BOJACTBO U  HKOHOMHMUYECKHE OTHOWIEeHHA. IIpon3BoiCTBEHHbIE
BO3MOXHOCTH 0OLIecTBa M SKOHOMHYECKUH BbIOOp. KpuBas IpoOM3BOJICTBEHHBIX BO3MOXHOCTEH. 3aKOH
yOBbIBarOIICH MpeAeIbHON MOJE3HOCTU. THIIBI U MOJIETTH SKOHOMUYECKUX CUCTEM. DJIEMEHT SKOHOMUYECKOU
cucreMsl. TpanunuonHas skoHoMu4eckas cucreMa. CoOCTBEHHOCTh: ()OPMBI U ITyTH MX IpeoOpa3oBaHusl.

Tema 2: PeiHOUHBI MeXaHHM3M crpoca W npemtoxkeHus. CoBepiieHHass W HECOBEpIICHHAsS
KOHKYpeHLUU. ToBapHbIl (pbIHOYHBINM) THUI OOLIECTBEHHOro Mpou3BoAcTBa. CyIIHOCTh M YCIOBUSA
BO3HHUKHOBEHUS pbIHKA. Bkl ppIHKOB U X cTpykrypa. @yHkuuu peika. ToBap u ero cpoiictBa. Cpoc u
IIPeIUIOKEHUE Ha pbhIHKE. [IoHATHE «3IacTHMYHOCTB». DJIACTUYHOCTB CIIPOCa M MPENJIOKEHUS, TOUYCYHAs U
nyroBas. CoBeplICHHAass W HECOBEPIICHHAas KOHKypeHIMH. MoHomomus. Makcumuzanus npuObLTa
MOHOIIOJINCTOM. OIUronous.

Tewma 3: [loHATHE HANMOHAIBLHOW HOKOHOMHKH, OCHOBHBIC MAaKPOIKOHOMHUYCCKUE ITOKA3aTEIH.
[ToHATHS COBOKYIHOTO CHpOCAa U COBOKYIHOIO IpPEIOKEHUs, (PaKTOphl, BIMSAIOIIME HAa UX HU3MEHEHHS.
[ToTpebnenus u coepexeHrs. IKOHOMUUECKHN KpyroooopotT. IIpomsBoacTBo, oOMEH U pacmpenencHue.
[Torpebnenue, coeperxeHre, UHBECTULIUN TOBAPOB U YCIYT.

Tema 4: @unancoBas cucreMa M (UHAHCOBAs MOJUTHKA oOmiecTBa. ['ocynapcTBEHHBIH OIOKET U
rocynapcTBeHHbIl 1oar. Hanoru u Hanorosas cuctema.

Pa3nes 2. JxoHOMHYecKHe OCHOBBI YIIPaBJICHUS] IPOU3BOICTBOM

Tema 5: [Ipennpusitie kak CyObeKT PHIHOYHOTO XO34HCTBA. DKOHOMHUYECKUE 3aKOHBI 1 OCOOCHHOCTU
UX MpOsIBIIEHUs Ha mnpeanpustuu. Ponb crnenmanucra XMMHYecKodl npomsblinuieHHocTu. llpennpusarue B
cucTeMe pbhIHOYHOM »SKOHOMHMKH. [Ipennpustue — Kak CyOBEKT M OOBEKT NPeANPUHUMATEIILCKOM
NeSITeIbHOCTH. 3aKOHOJAaTeIbHas 0a3a NpeANPHHUMATEILCKOW JAesTeNbHOCTH. HopMaTHBHO-TIpaBOBBIE
aKThl,  PpErJaMEeHTUpPYIOIIHE  JAEATeNbHOCTh  mpeanpusaTvs.  OpraHu3alliOHHO-TIPaBOBbIE  (POPMBI
NpEeIIPUHUMATEIBCKON JIEATENbHOCTH M KpPUTEPHUH HX BbIOOpa. POpMbl COOCTBEHHOCTH. BHemHss u
BHYTPEHHSA Cpelia IPEAIPUATHUS.

Tema 6: MarepuanbHO-TexHHUYECKass 0aza mpom3BojcTBa. ChIpheBas M TOIUIMBHO-YHEPreTHYECKast
06a3a XMMHYECKMX Mpou3BOACTB. IIpoM3BOJACTBEHHass MporpamMma U IPOU3BOJCTBEHHAs MOIHOCTh
npennpustus. KauectBo U KOHKYpPEHTOCIOCOOHOCTh MPOAYKIIMHU. DKOHOMHUYECKOE 0OOCHOBaHUE BbIOOpa
ChIpbsl M ToOmIMBa. PecypcocOepexeHne. ANbTepHAaTUBHbIE MCTOYHHUK CBIPbS M 3HEpruu. OpraHu3aius
CKJIAJICKOT'O XO35KCTBA.

Tema 7: MarepuaiabHO-TEXHHUUYECKUE pecypchl IpeanpusTis. OCHOBHbIE MPOU3BOJCTBEHHBIE (OHIbI
XUMHUYECKHX MPEeANpUSATHI: MOHATHE, KiIaccupuKkauus U cTpykrypa. [loHsATHE M CTpyKTypa OCHOBHBIX
cpeactB. OneHKa OCHOBHBIX CpeAcTB. MeTo/bl OIEHKM OCHOBHBIX (hoHI0B. ITokazaTenu MCIOIb30BaHUS
OCHOBHBIX ITPOM3BOJCTBEHHBIX POHI0B. MI3HOC M amopTHU3a1is OCHOBHBIX POHI0B. OlLieHKa 3P PEKTUBHOCTH
UCIIOJIb30BaHUSI OCHOBHBIX MTPOU3BOJICTBEHHBIX (DOHI0B. BOCTIpon3BOICTBO OCHOBHBIX cpecTB. OOOpOTHbIE
CpEICTBa MPEANPUATHUS: TOHATUE, COCTaB U CTPyKTypa. Mcrounuku ¢opMupoBaHus 000OPOTHBIX CPENCTB.
Ob6opaunBaeMocTh OOOpPOTHBIX CpeACTB. MarepuaibHble 3amackl Ha mnpennpuatuu. OrmnpeneneHue
NOTPEOHOCTH B OOOPOTHBIX CPECTBAX.

Tema 8: TpynoBsle pecypchl npeanpustus. IlepcoHan mpeanpusTéss U ero cTpykrypa. OCHOBBI
OpraHM3aly TpyAa Ha MpeAnpusaTuu. DPQPEeKTUBHOCTh HMCIOJB30BaHUS MEPCOHANa U pabouero BpPEMEHHU.
[IpousBoauTeNnbHOCTD TpyAa U oruiata Tpyna. Opranuzanus 3apaboTHOM miaThl Ha npeanpusTHi. CocTaB U
CTPYKTypa HPOMBINIIEHHO-IPOU3BOJCTBEHHOrO TMepcoHana. [Ipon3BOIUTENBHOCTh TpyHAa: TOHSTHE,
nokaszaTtea ¥ MeTOJbl M3MepeHMs. MHauBHayanbHas W OOLIECTBEHHas MPOU3BOAUTENBLHOCTh TPYAA.
PesepBbl 1 pakTOphI MOBBILIEHUS TPOU3BOAUTENBLHOCTH TpyAa. POpPMBI, CUCTEMBI M pa3Mep OILIaThl Tpyaa
Ha NPEANPUATUH.

Paspnen 3. TexHUKO-9KOHOMHUYECKHI AHAJIM3 MH/KEHEPHBIX pPelIeHn i

Tema 9: Jloxoabl 1 pacxoabl Ha MPOU3BOJCTBO, M PEATNU3ALUIO MPOAYKIUHN TpeAnpusTus. U3aepxku
MPOU3BOJICTBA MPOAYKIHH (CEOECTOMMOCTB), MPHUOBLIL, PEHTAOCIBHOCTh W IleHOOOpa3zoBaHue. [loHsTHe
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3aTpaThl Ha MPOU3BOACTBO M PEANN3ALUI0 MPOAYKIIUH (cebecTouMOoCTh). Bubl n 3HaueHne Kiaccu(uKauu
3aTpar. CTpyKTypa 3aTpaT Ha MPOU3BOACTBO M PEATU3AIUI0 NPOAYKIHHU. TEeXHUKO-25KOHOMUYECKUN aHan3
WH)KEHEPHBIX pemieHuil. OcoOeHHOCTH pacdera 3aTpaT Ha MPOM3BOJCTBO M pealM3aldIi0 NPOAYKIHH B
KOMIUIEKCHBIX MPOU3BOACTBAaX. OCHOBHBIE YT CHMKEHMS 3aTPaT Ha MIPOU3BOJCTBO MPOAYKLUH. Jl0XOIbI
npeanpustus. [lonsarue npuObLIN 1 1OX0Aa MPEIIPUATHS, METOBI UX pacyeTa. PeHTabenbHOCTh, €€ BUABI U
metoabl pacueTa. [TyTu noBeieHus puOBLIM U peHTA0eIbHOCTH Ha MPEIIPUATHUSX.

Tema 10: [lenooOpa3zoBanue u 1HeHOBas TNoJMTUKA. lleHa Ha TPOXYKIMIO ¥ TPUHIUIIBI
neHooOpa3oBanus. Buzpl neH. CtpykTypa LieHbl, cucTeMa IieH. B3aumocBss3u 1ieH U usaepkek. LleHosast
noJauTukKa. PazpaboTka 1IeHOBOW CTpaTeruH.

Tema 11: ®uHAHCOBO-KPEAUTHBIE OTHOLIEHHUS NPEINPUITHH U CHUCTEMa HaJOT000JIOKEHHS.
[TonsiTHe, cocTaB U cTpyKTypa puHaHcoB npeanpusaTus. [IpuHuuns! Hamoroodaoxenus. Hamoru u narexu,
YCTAHOBJICHHBIE 3aKOHOATEIbCTBOM: BHJIBI, CTABKH, OOBEKTHI HAJIOTOOOI0KEHUS U CPOKHU YIUIATHI HAJIOTa B
OIOKET.

4 O0beM yueOHOI 1M CUMIJIMHBI

O0BbeM THCHHILINHBI
Bup yuyeoHoii padoTbl Axax. | Actp.
3E
q, q,

O01masi TPy10eMKOCTh TUCIHILIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlekuun 0,88 32 24
[Tpaktuueckue 3ansatus (I113) 0,88 32 24
JlabopaTopusbie padoTsl (JIP) - - -
CamocTrosiTesbHasi padora 1,22 44 33
KonrtaktHas camocrositenbHasi pabora 0,4 0,3

1,22
CaMoCTOsITEeIbHOE H3YUYCHHE PA3/ICIOB JTUCITUILUIMHBI 43,6 32,7
Buj nTOroBOro KOHTPOJIsi: 3aueT ¢ OLEHKOI

AHHOTaIUSA paﬁoqeﬁ NnporpaMmmMmbl JHCHUIIJIMHBI
«COI[I/IaJ'IbHO-IICI/IXOJ'IOFI/I'—IBCKI/IC OCHOBLI Pa3BUTUA JTHYHOCTH)»

1 Heap aucuuniauHbl — GOPMUPOBAHUE COIMATHLHO OTBETCTBEHHOW JIMYHOCTH, CHOCOOHON K
CaMOOpraHU3allid U Pa3BUTHIO, YMEIOIIECH BBICTPAMBATH M PCAM30BBIBATH CBOIO KH3HEHHYIO CTPATETHIO,
CIIOCOOHOM YIpPaBIATh CBOMM BPEMEHEM B HOBBIX COIMAIBHBIX peajHsX, B YCIOBHUSX HEMPEpPHIBHOTO
00pa3zoBaHMs, YMEIOIIEH OCYIIECTBIATh COLUAIBLHOE B3aWMOJICHCTBHE M PEATM30BHIBATH CBOIO POJIb B
KOMAaHJIE.

2 B pe3yabTare u3y4eHus AUCHUIIMHBI 00yYAOLIUICS T0IKEH

Obnaoams cleqyOIMU KOMIETSHIIMSIMA U UHAUKATOPAMU MX JOCTUKCHUS:

VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-3.6; VK-5.10; YK-6.1; VK-6.2; YK-6.3; YVK-6.4; VK-
6.5, YVK-6.6

Buame:

. CYUTHOCTB MPOOJIeM OpraHU3aIlKi U CAaMOOPTaHU3aIUHU JTJMYHOCTH, €€ TIOBEJICHUS B TPYIIIIEC B
YCJIOBHSIX COBPEMEHHOT'0 00IIIeCTBAa U HEPEPHIBHOTO 0OPa30BAHMS;

. METO/Ibl CAMOOPTaHU3AIMH U PA3BUTHS THYHOCTH, BEICTPAUBAHUS U pPEaTU3aI[UN TPACKTOPUN
CcaMOpa3BHTHS, BRIPAOOTKH IEJICTIOJaraHuss U MOTHBAIMOHHBIX YCTAHOBOK, Pa3BUTHS KOMMYHHKATHBHBIX
CIIOCOOHOCTEH U MOBEACHHS B TPYIIIIE;

. OOIIYI0 KOHIICTIIIAIO TEXHOJOTHH OpTaHW3aI[ii BPEMEHH ¥ TIOBBITIICHHS 3P PEKTUBHOCTH €T0
HCIIOIB30BaHUA,

. METOJIMKH HW3YYCHHUS COIMATBHO-TICUXOJIOTHUECKUX SIBIICHUH B cdepe YIpaBJICHUS |
CaMOYIpaBIIEHUS JIMYHOCTH, TPYIIIIBI, OpraHU3aI1H.

Ymemn:

. TUTAHUPOBATh U PEIlaTh 3a7a4d JMYHOCTHOTO U MPOJEeCCHOHAIBHOTO Pa3BUTHS;
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. AHAJIU3UPOBATH CBOHU BO3MOXXHOCTH u OrpaHnu4cHUus, HUCIIOJB30BaTh METOABI
CaMOJJUAarHoCTUKH, CaMOIIO3HAHUS, CaMOPETYJIAIUN U CAMOBOCIIUTaHU

. yCTaHABIMBaTh C KoJuleraMu (OZHOTPYNITHUKAMHU) OTHOIICHHS, XapaKTePU3YIOUTHECs
3 PEeKTUBHBIM YPOBHEM OOITICHUS;

. TBOPYECKM TIPUMEHATH B PEIICHUU TNPAKTHYECKUX 3a7ad HWHCTPYMEHTBI TEXHOJIOTHUMH
OpraHu3allii BPEMECHHU U MOBBIIICHUS YPPEKTHBHOCTH €TI0 HCITOJIb30BAHHS.

Braoemy:

— COLMAJBHBIMU M TCUXOJIOTHYECKUMHU TEXHOJOTHSMU CaMOOPTaHU3allMM W PAa3BUTUS JIMYHOCTH,
BBICTPAMBAHUS U PEAIU3ALUN TPACKTOPUH CAMOPA3BUTHS;

— WHCTPYMEHTaMHU ONTUMU3AIMU HCIIOJIb30BaHUS BPEMEHHU, HAaBBIKAMH IUJIAHUPOBAHUS JHUYHOTO U
yueOHOr0o BpeMEeHH, HaBbIKAMH CaMO0Opa30BaHMUS;

—  TEOPETHMYECKMMHU W  MPAKTUUYECKUMHU  HaBBbIKAMHU  MPEAYNPEXKACHUS W pa3pelieHUs
BHYTPUJIMYHOCTHBIX U TPYNIOBBIX KOH(IUKTOB;

— crmocob6aMu MOTHBAIMH WICHOB KOJJIEKTHBA K JMYHOCTHOMY U MPO(ECCHOHATBHOMY Pa3BHUTHIO;

— CMOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOILIEHHIO B KOMaHze, pedIeKCHH CBOEro IMOBEIEHUS U
JUIEPCKUMHU KauyeCTBAMH.

3 KpaTtkoe conep:kanue QTHCIUNITHHDI

Pasoen 1. Obwecmao. nosbvie ycno6us u hakmopsl pazeumus TUYHOCMU

1. CoBpeMeHHOE 00ILIECTBO B YCIOBHSIX TJI00aln3alui U MHPOPMATU3ALIH.

2. CouunanbHbIe MPOIECCHI

3. WHCTUTYTHI colManu3aluu JIMYHOCTH

4. HNuctutyT 06pasoBanus

o. CouunanpHas 3HAYUMOCTb PO ECCUu.

6. «Mos npodeccus B COBpEMEHHOM POCCUIICKOM O0IIECTBE

Paszoen 2. Jluunocmo. Coyuanvuvie u ncuxono2uieckue mexHoio2uu camoopeaHu3ayuu u
camopaszeumus

1. [Icuxonorus JIMYHOCTH

2. Crpareruu pa3BUTUS U CAMOPA3BUTUS TUYHOCTH

3. CaMoopranuzanus U caMopeanu3aius JNYHOCTH

4. JINYHOCTH B CUCTEME HEMPEPHIBHOIO 00pa30BaHMUs

o. [lenenonaranue B JUYHOCTHOM U NpodeccruoHanbHOM pa3Butuu. [Ipaktukym «Iloctpoenue
KapbephD».

Paszoen 3. I'pynna. Coyuanvhvlie u ncuxonio2uyeckue mMexHOI02UU 2PYNNOB020 NOBEOeHUs U
Jaudepcmea

1. Konnekrus u ero popmuposanue. [lpaktukym «lIcuxonorus oomeHus»

2. Crunu pykoBozactBa u nuaepctsa. [Ipaktukym «KomannoobpazoBanue. JInaepcTBo»

3. [IpakTukym «YmpaBieHue KOHQIUKTHBIMU CUTYAIIUSIMH B KOJJICKTHBE)

4. [TpakTHKyM «MOTHBBI IMYHOCTHOTO POCTa»

o. ConuanbHO-TICUX0JIOTUYECKOEe  00eCledeHne yNpaBiIeHUS KOJUIEKTUBOM. [IpakTukym

«HckyccTBO ynpaBisaTh co00i»
4 O0beM yueOHOH THCHHMILINHBI

O0BLeM TUCHUILTHHBI
Bup yueOHoit padoTbl

3E | Akan. 4. | AcTp.u.
O0mas TpyA0eMKOCTb JMCIHILIHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48,0 36
Jlexun 0,44 16,0 12
[TpakTuueckue 3anustus (I113) 0,89 32,0 24
CamocrosiTejibHas paboTa 0,67 24 18
KonTakTHas camocTosiTenbHas paboTa 0,2 0,15

0,67
CamocTosiTeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUTHHBI 23,8 17,85
Buj koHTpoJIs: 3auer
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AHHOTanus padoveil NPOrpaMMbl AUCHUNIIHHBI
«O01mas u HeopraHn4yecKasi XuMUsDH)

1 Heap AMCHMIVIMHBI — TpUOOpPETEHUE 3HAHUM M KOMIETEHIHH, (OpMHUPOBaHUE COBPEMEHHBIX
IpEeACTaBICHUN B 00JIACTH TEOPETUYECKMX OCHOB XMMUU M XMMHHU 3JIEMEHTOB.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILUINHBI 00y4aIOIIUICS T0JIKEH:

Obnadams CeTyONMMA KOMIIETCHIIMAMU U HAMKaTopamu ux poctwkenus: OIMK-1.1, OTIK-1.4.

3uams:

— BJIEKTPOHHOE CTPOCHUE aTOMOB U MOJIEKYJI;

— OCHOBBI TEOpHUU XMMHMUYECKOH CBSI3M B COEIMHEHUSAX PA3HbIX THUIIOB, CTPOEHUE BEIIECTBA B
KOHJCHCUPOBAaHHOM COCTOSIHUH;

— OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHHWS XHUMHUYECKHMX IPOLIECCOB M  XapaKTEPUCTHKHU
PaBHOBECHOI'O COCTOSIHUS;

— METO/bl ONMCAHNS XUMUUECKUX PAaBHOBECUH B PaCTBOPAX 3JIEKTPOIUTOB;

— CTPOECHHE U CBOMCTBA KOOPAUHALIMOHHBIX COCIUHECHU;

— MOJIYYEHHE, XUMUUECKHE CBOMCTBA MPOCTHIX U CI0XKHBIX HEOPraHUYECKUX BELIECTB.

Ymemu:

— BBIIIOJIHATh OCHOBHBIE XUMUYECKHE OIIE€pAIMH, ONPEAEIATh TEPMOJIMHAMUYECKHE XapaKTEPUCTUKU
XUMHUUYECKHUX PEAKIIMHA U PABHOBECHBIE KOHLIEHTPALIMH BEILECTB;

— HCIIOJIb30BaTh OCHOBHBIE XMMHUYECKUE 3aKOHBI, TEPMOJAMHAMHUYECKHUE CIIPABOYHbIE JAHHBIE IS
peleHus npopecCHOHATbHBIX 3aa4;

— IIPOrHO3UPOBAThH BIMSHUE PA3INYHBIX (PAKTOPOB HA PAaBHOBECUE B XMMHUECKUX PEAKIIMSIX.

Braoemy:

— TEOPEeTUYECKMMM METOJAaMM OIMCAHUS CTPOEHHUS U CBOMCTB IPOCTBIX M CJIOXKHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOIO CTPOECHMsS MX AaTrOMOB M IIOJIOKEHUS B IEPUOJUYECKOM CHCTEME XUMHYECKHX
JJIEMEHTOB;

— OCHOBHBIMM HaBbIKaMU pabOThI B XUMUYECKOI J1TabopaTropuy;

— DKCHEPUMEHTAJIbHBIMM METOJIAaMH OIPEJECJICHUS] HEKOTOPBIX (PU3UKO-XUMHUYECKUX CBOICTB
HEOPraHUYECKUX COEAMHEHUHN.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Pa3zoen 1. IlpuHIUNB XUMUH

1.1 Ctpoenue aroma.

BonHoBbIe cBOIiCTBa MaTepUaIbHBIX 00BEKTOB. YpaBHeHHE Je bpoiinsa. CooTHOLIEHHE HEONpeIeIeHHOCTEN
Ieitzenbepra. [TonsiTue o kBaHTOBOM MexaHuKe U ypaBHeHuu lIpenunrepa.

1.2 Ilepnonnueckuii 3aK0H U EpUOIUYECKasi CHCTEMA.

CoBpeMeHHas (pOpMyJIHPOBKa MEPUOJHUECKOro 3akoHa. [lepuonuyeckas cuctemMa U ee CB3b CO CTPOCHUEM
aTOMOB. 3allOJIHEHUE BJIEKTPOHHBIX CJIOEB U 000J0YEK aTOMOB B NEpHOANYECKON cucteMe 3nemenTos J1.11.
Menpeneesa.

1.3 OkucnuTEnbHO-BOCCTAHOBUTENBHBIE IIPOLIECCHI.

Crenenn okucieHus. BaxHeWlne OKHCIMTENN W BOCCTAHOBHUTENW. BakHeWline cXembl NpeBpallleHus
BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX.
1.4. Xumuyeckas CBsi3b M CTPOCHUE MOJIEKYI.
KoBaneHTHast cBs3b, OCHOBHBIE TIOJIOKEHUSI METO/1a BaJICHTHBIX CBsI3el. PaccMOTpeHHne cXxeM NepeKpbIBaHus
aTOMHBIX opOuTaneil mpu oOpa3oBaHMM CBA3ed B MoJjekyinax. [HOpuau3anus BOJTHOBBIX (DYHKIHIA.
OcHOBHBIE TIOJNIOXKEHUS MeToja MoyeKyisapHbix opoutaneir (MO JIKAO). Merox ['mmnecnu. OOmme
CBEJICHHMSI O KOMIUIEKCHBIX COEIMHEHHUSX, MX CTpOCHHE. MeXMOJeKyJlspHas M BHYTPUMOJIEKYISIpHas
BOJIOPOJIHAs CBsA3b. VIOHHAs CBsI3b Kak MpeAesbHbIM cilydail KoBaJeHTHOM cBsizu. OOIIMe mpeacTaBiIeHus o
MEXXMOJIEKYJIIPHOM B3aUMOJEHCTBUM: OPUEHTALIMOHHOE, UHAYKLIINOHHOE, IUCIIEPCUOHHOE B3aUMOIEHCTBUS.

1.5. ITonsiTHE O XUMHUYECKON TEPMOITHHAMHUKE.

TepMoanHamuyeckue (QyHKLIHUHU COCTOSIHUS (XapakTepucTuueckue (QyHkuuu). BHyTpeHHsAs sHeprus u
SHTANBIMS, HUX (U3UUYECKUN CMBICH. TepMOXHMMHUS U TEPMOXUMHUYECKHE YypaBHeHHUs. 3akoH lecca wu
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cnenctBusi u3 Hero. [loHsTHe 00 SHTpONUHU, aOCONIOTHAS SHTPONUS U CTPOCHHE BemlecTBa. V3MeHeHue
SHTPOINUU B Pa3IMYHBIX MTPOLIECCAX.

1.6. ITonsiTHE 0 XUMUYECKON KMHETHKE. XUMUUYECKOE PAaBHOBECHE.

OpHocTaauiiHble M CJHOXHBIE pPEaKUMM. 3aKOH JeMcTByromuX Macc. KoHcTaHTa CKOpOCTH peakiuu.
MonekynapHOCTh U MOPSIOK peakUuu. 3aBUCHUMOCTh CKOPOCTH PEaKIUU OT TEMIIepaTypbl; SHTAJbINS
aKTUBalUU. [ 'OMOT€HHBIN U FE€TEPOre€HHBIN KaTalns3.

Uctunnoe wu kaxkymieecs paBHoOBecus. KoHcTaHTa XuMUYeckoro paBHoBecus. CwmelieHue
XUMHYeCcKoro papHoBecusi, npuHuun Jle-1llarense — bpayna.

Oneprusi ['mb0ca, ee CBsA3b ¢ dHTponued W HHTabnued. dusmdyeckuii cMbicn sHepruu [ 'nbdOca.
DOHTPONUIHBINA U SHTANIBNUIHBIN (pakTops! mporecca. Csizb AG’; ¢ KOHCTaHTOW PaBHOBECHSI.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

[Iporeccel, COMPOBOXKIAIONINE OOpPa30BAHUE KHUJAKUX HCTUHHBIX pPACTBOPOB HEAICKTPOJIUTOB U
AJNIEKTPOJIUTOB. ACCOIMMPOBAHHBIE U HEACCOLMUPOBAHHBIC HSJIEKTPONUTHI. CTEneHb JIUCCOLMAINU.
Koncranra nuccoumanuu. PaBHOBecme B cucrteMe, COCTOSIIEW M3  HACBILIEHHOIO  pacTBOpa
MaJIOpacTBOPUMOIO AJIEKTPOJIUTA U €r0 KPUCTAIIOB. PaBHOBecHe B pacTBOpax KOMILJIEKCHBIX COEAMHEHMIA.
PaBHOBecue nuccoruanuu BoIbl, HOHHOE MTPOU3BEICHUE BOJIBI U €r0 3aBUCUMOCTh OT Temmneparypsl. [llkana
pH. I'mnposns coneit.

Pa3zoen 2. Heopranudeckas XumMust

2.1. Xumus S-3eMeHTOB. 2.2. XuMus P- 3JIEMEHTOB.

Bonopoa-niepBbiii 351eMEHT IEPUONYECKON CUCTEMBI, €0 ABOMCTBEHHOE MOJIOXKEHUE. DIeMEHTHI 1—
2 u 13-18 rpynn nepuoauveckoil cucTeMbl. 3aKOHOMEPHOCTH B M3MEHEHUH AJIEKTPOHHBIX KOH(PUTYpaIIHid,
BEJIMYMH PAJANYCOB, JJIEKTPOOTPHUILIATEILHOCTH M OJHEPrMM HWOHU3AIMU AaTOMOB. THIHYHBIE CTENEHU
OKHUCJIEHHA. XUMHUYECKHE CBOWMCTBAa IMPOCTHIX BEUIECTB. 3aKOHOMEPHOCTH B CTPOCHHUUM U CBOMCTBax
OCHOBHBIX TUIIOB COCIMHEHUM, UX TosrydeHue. [Ipupoanbie cCoeIMHEHMS, TOTyYeHNEe U TPUMEHEHHE.

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

OneMeHThl 3—12 rpynn nepuogudyeckoil CUCTEMbl. 3aKOHOMEPHOCTH B HM3MEHEHUHU 3JIEKTPOHHBIX
KOH(QUTYpalMid, BEJIWYMH PATUYCOB, DSHEPTHMH HWOHHM3AIMH, XapaKTCPHBIX CTEICHEH OKUCIICHHS,
KOOPJMHAIIMOHHBIX YKcel aToMOB. [IpupoaHbie coeIMHEHUS, TTOyYeHUE U COMOCTaBICHUE (PUBNYECKUX U
XUMHUYECKUX CBOMCTB TPOCThIX BemecTB. CTpoeHHWE U CBOWCTBA OCHOBHBIX THIIOB COCJIMHEHHI.
Ocobennoctu f- amemeHToB.

4 O0beM yueOHOH THCHHMIINHBI

Beero Cemectp
Buj yueOHoii padoThl 1 2
3E Axap. u. 3E | Axan. u. 3E | Axkaj. u.
OO0mas TPy I0eMKOCTh JTUCITUTUIAHBI 12 432 7 252 5 180
Konrakrnas — padora - 8 288 | 444 | 160 | 356 | 128
AyIMTOPHBIE 3aHATHSI: ’ '
Jlexuuu 3,56 128 1,78 64 1,78 64
[Tpaktuueckue 3ausarus (I13) 0,88 32 0,88 32 - -
JIaboparopusbie paboTs (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTesibHas padora 2 71,8 1,56 56 0,44 15,8
KonTtaktHas ~ camocrosiTenbHas ) i )
padora 2 1,56 0,44
CamocTosiTenpbHOe U3YyYCHUE 718 56 15.8
pa3zeoB QUCIUILUINHE] ! !
Buabl koHTpoOJIA:
JK3aMeH 2 72 1 36 1 36
KoHrtakTHas pabota — 08 04 0.4
IPOMEKYTOUHAS ATTECTALIUSI 2 ’ 1 ' 1 '
[ToxroroBka Kk sK3aMeHy 71,2 35,6 35,6
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Bua uTOroBOro KOHTpOJIS: JK3aMeH IK3aMeH
KypcoBas padora 0,01 0,2 - - 0,01 0,2
KonTtakrHas pabota - 0,01 0.2 ) i 0,01 0.2
MPOMEKYTOUHAsL aTTECTALIHS
Buja uToroBoro KOHTpoJIs: IK3aMeH sk3ameH, KP
Cemectp
Buj yueoHoii padoThI Beero 1 2

3E Actp.u. | 3E | Actp.u. | 3E | Actp. u.
Obmas TPYACCMKOCTE | 95 324 7 189 5 135
JUCITUIIMHEI
Konrakrnas padora- 8 216 [356 | 120 | 2,67 96
AY/IMTOPHbIE 3AHATHS; ’ ’
Jlexuuu 3,56 96 1,78 48 1,78 48
[Ipaktuueckue 3ausrus (I13) 0,88 24 0,88 24 - -
Jlabopatopubie paboTsl (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesibHas padora 2 53,85 1,56 42 0,44 11,85
KoHTakTHass caMocTosITeIbHAs i i i
pabora 2 1,56 0,44
CamocrosiTensHOe U3y4YeHUE 5385 42 11.85

pa3iesioB TUCIUILIIMHbI
Buasbl koHTpOJIA:

IK3aMeH 2 54 1 27 1 27
KoHTtakTHas pabora — 0.6 0.3 0.3
IIPOMEKYTOYHAS aTTECTALUS 2 1 1
[TonroroBka K SK3aMEeHY 53,4 26,7 26,7
Buja uToroBoro KOHTpoOJIS: IK3aAMEH IK3aMeH
Kypcosas pabora 0,01 0,15 - - 0,01 0,15
KoHTtakTHas pabota — 0,01 0,15 ) ) 0,01 015
MPOMECIKYTOYHAA aTTCCTALUA

Bua uToroBoro KOHTpoJIA: IK3aAMEH sk3ameH, KP

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIMHBI
«Oprannyeckasi XMMHD)

1 Heap AUCHUMIUIMHBI — TPUOOpPETEHHE CTYACHTaMH 3HAHUH O CTPOCHHH OPTaHMYECKUX
COCIMHEHUH, OCHOBHBIX XHMHUYECKHX CBOMCTBaX pa3JIMYHBIX KJIACCOB OPraHUYECKHX COEAMHEHUW U
METOJIaX UX MOJYYCHHs], KaK MPOMBIIUICHHBIX, TaK U JIa0OpaTOPHBIX.

2 B pe3yJbTare H3yYeHHUs TUCHHUILUIUHBI 00yYAIOIIUIACH 10JIKEH

Obaadoams clAenyrOMUMHA KOMIETCHIIUIMHA ¥ UHAUKaTopamu ux poctwkenus: OIIK-1.1; OIIK-1.4;
OIIK-1.5

Buame:

— TEOPETUUYECKHE OCHOBBI CTPOCHUS U CBOMCTB Pa3IMYHBIX KJIACCOB OPTaHUYECKUX COCTUHECHHUI,
— CTIOCOOBI MOTYYSHHS] K XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTAHUUYECKUX COSAMHEHUN;
— TEXHUKY 0€30MacHOCTH B JTAOOPATOPUH OPTAHHYECKOU XUMUU;

— OCHOBHBIE MEXAaHU3MBI IPOTEKAHUSI OPTAHMUECKUX PEAKIIHIA;

— TEXHUKY 0€30MacHOCTH B JJAOOPATOPUH OPTAHHYECKOU XUMHUH.

Ymems:
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— MPUMEHSATh TEOPETUUYECKUE 3HAHUS ISl CUHTE3a OPTaHUYECKUX COEAUHEHHM Pa3JIMYHBIX KJIACCOB U
NIPEACKAa3aHUs MEXaHU3Ma U PE3YJIbTaTa OPraHMYECKUX PEaKIIUil;
— QHAJIM3UPOBATH U MPEACKA3BIBATH PEAKIIMOHHBIE CBOMCTBA OPTAaHUYECKUX COEIUHEHHI;
— COCTABJISITh CXEMbI CUHTE3a OPraHMYECKUX COCIUHEHNN, 3aTaHHOIO CTPOCHHS;
— CUHTE3UPOBAaTh COEAMHEHHUS IO NPEIIOKEHHON METOIUKE;
— NPOBECTU BBIACIICHUE U OYUCTKY CUHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUECKUX 3HAHHUM 110
OPraHU4eCKOM XUMHH.
Braoemy:
— OCHOBaMH HOMEHKJIATyphl U KJIaCCU(PUKALUN OPIraHUYECKUX COEAMHEHU;
— OCHOBHBIMH TEOPETUUYECKUMU MTPEACTABICHUSIMUA B OPraHUYECKON XUMUU;
— HKCIIEPUMEHTAJIbHBIMU METO/IAMH IPOBEJCHUSI OPraHUYECKUX CHUHTE30B.
OCHOBHBIMH METOJIaMU UIACHTH(PHUKAIIMN OPTaHUICCKIX COCTUHEHUI
— HaBBIKAMH 0OOCHOBAHUS PallMOHAILHBIX CIIOCOOOB MOJyUYEHUsI OPraHUYECKUX BEILECTB.
3 KpaTkoe coaep:kanue Iy CHUNITHHBI

Pa3zoen 1. «Teopusi xumuuecko2o cmpoenusi u HacbleHHbvle Y21e6000p00blLy

1.1 Teopusi XUMHYECKOT'O CTPOCHHUS.

DJEeKTPOHHOE CTpoeHHE (PYHKIMOHAIBHBIX Tpynn. IlONSpHOCTH KOBaJEHTHOW CBSI3U. OJIEKTPOHHBIC
s dexTs; nHAYKTUBHBINA ddekT, addekt conpsokenus. Pezonanc. OcHoBHBIE MosiokeHus: Teopun MO.
I'pannunbie opOutanu. [loTeHIMaNbl MOHM3ALMM M CPOJACTBO K 3JIEKTPOHY OPraHMYECKUX MOJIEKYII.
[TpocTpancTBeHHas! CTPYKTypa M MPOCTPAHCTBEHHAs M30MEpHsl OPraHMYECKHX Mosekyn. ['mOpuausanus
opbutaneid u ¢popmMa OpraHUYECKHX MOJICKYIN. [IpUHIMIT HAMMEHBIIETO OTTAIKWBAHUS SJIEKTPOHHBIX Iap
BajieHTHOH o6onouku. Kiaccudukamnus opranuueckux peakumid u peareHToB. Kiaccudukamnus
OpraHMYECKHUX peaKUuil: 110 TUIY MPEBpAIlEeHHUs], 10 00pa3yoLIUMCs IPOIyKTaM, 10 TUILY pa3pbiBa CBS3EH,
[0 XapakTepy aKTUBUPOBAHMS, MO XapaKTepy peareHTa. DIeKTpo(HIbHbIE U HYKICO(PHUIbHBIE PearcHTHI.
OOHORIEKTPOHHBIE PEAKIIUN OPraHUYECKUX COeAMHEHUN. KHUCIOThl 1 OCHOBaHUS B OpPraHMYECKONW XUMHH.
KucnotHo-ocHOBHBIE peakiuu JIpouca M UX MNPOAYKTHI: JOHOPHO-aKIENTOPHBIE KOMIUIEKCHI, MOHHBIE
napel, KapOaHMOHBI, KapOKAaTHOHBI, KaTHOH-PAJWKajbl M aHUOH-paaukanbl. [loHsATHE O MexaHW3Max
OpraHMYECKUX peaKIuil W MeToJax uX YycTaHoBieHHs. KOHIeNmIuM peakuuoOHHOW CIOCOOHOCTH
OpraHMYECKUX coeluHeHul. TepMoaMHaMUYeCKUil 1 KUHETUYECKUN KOHTPOJIb. 3apsiA0BbIil 1 OpOUTANIBHBIN
KOHTpoJb. KoHuenus rpanndnbix opoutaneit dykyu.

1.2 Ankansl.

Crepeoxumus. I'omonornueckuii psa. M3zomepus m HOoMeHKiarypa. [IpupojHble HCTOYHMKH aJIKaHOB.
[Ipompbrnennsle 1 gabopartopHble crnocoObl mosyueHus. ®dusnueckue cpoicTBa. lIpocTpaHcTBEHHOE
crpoeHue. IloBopoTHass u30Mepus ajKaHOB: KOH(opMepbl. DIeKTpoHHOEe cTpoeHue. [loTeHuansl
MOHM3AIMKN U DJIEKTPOHHOE CPOJICTBO; O0IIasi XapaKTEpHUCTUKA PEAKIMOHHOM CcrocoOHOCTH. XUMHUECKHE
cBoiicTBa. TepMuyeckue NpPEeBpallleHUs aJlKaHOB, TOMOJMTHYECKMHA THI pa3pbiBa cBsA3eil. CBoOOAHbIE
paaMKanbl, UX CTPOEHUE, OTHOCHUTEIbHAsI CTaOMIIBHOCTh, IPEBPAIIECHUS B YCIOBHIX TepMonu3a. Peakiuun
CBOOOTHOPAIMKAIBHOIO 3aMELIeHUs: TaJOreHUpOBaHUe, HUTpOBaHME, cylbdoxiopupoBaHue. LlemHol u
HELECITHOM MeXaHU3Mbl ATUX peakuui. llomHoe M 4YacTHyHOE OKHUCIeHHE alkaHOB. MoHHBIE peaknun
ankaHoB. Peakiuu cocBepxcuiabHbIMU KHcaoTaMu. [Ipumenenne ankanos. [loHsATHE O CUMMETPUU MOJIEKYIL.
AcuMMmeTpuueckuid  1eHTp. XupainpHas Mojekyna. Onrudeckas  aKkTUBHOCTb.  DHAHTUOMEpHI.
[Ipoekmonnsie ¢opmynsl Pumepa. Panemuueckue ¢opmbl. L- u R,S - Homenkmatypsl. IlpaBuia
CTapIIMHCTBA 3aMecTuTeneld. ONTHYecKas akTUBHOCTh COEJUHEHHWH C HECKOJIBKUMHU XUPAJIbHBIMU
neHtpamu. Jluacrepeomepsl, 3puUTpo- UTpeo-u3zomepbl. Me3zodopmbl. OnTuueckas aKTUBHOCTH
COEIMHEHU, HE UMEIOIIUX ACHMMETPUYECKOTO LIEHTPA.

1.3 [{ukI0aJIKaHEL.

Knaccudukanuss u HomeHknarypa. IlpupoaHbsle HCTOYHHMKM U CHOCOOBI TOJYYEHHMS UKIOAIKAHOB.
[IpocTpaHcTBEHHOE W DIEKTPOHHOE CTpOeHHE. THIbl HampsHKeHUH B IUKIAaX (YIJIOBOE, TOPCHOHHOE,
TpaHcaHHyNsApHOE). OTHOCUTENbHAasT YCTOWYMBOCTh M XapaKTEPUCTHKA PEAKIMOHHOM CIOCOOHOCTH
uKiIoankanoB. KoHpopmanuu nukiorekcana. JKkBaTopralibHble M aKCHANbHBIE CBs3U. [IpocTpaHcTBeHHas
M30MEpHs 3aMEIIEHHBIX IUKIOATKaHOB. XUMHUYECKHE CBOMCTBa HMKIOATKAHOB. OCOOEHHOCTH peakIHii
MalbIX LUKIOB. lIpencraBieHus O NOIMIMKIMYECKUX HACBILIEHHBIX YITIEBOAOPOAAX W IOJIMAApPAHaX.
[IpuMeHeHne NUKII0ATKaHOB.
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Paszoen 2. «Henacviujennvie y2ne000poobl u apomamuiecKue coOeOUHeHUus»

2.1 AnkeHsl.

I'omonornueckuit  pan. M3omepus u  HoMmeHknarypa. Ilomydenume.  @Pusnueckue  CBOMCTBA.
[TpocTpaHCTBEHHOE CTPOCHHME M IPOCTPAHCTBEHHAs M30Mepus ankeHoB. Lluc-, tpanc-usomepus. E,Z -
Homenknarypa. OnekrpoHHoe cTpoeHue. lloTeHnuansl MOHM3AIMKU W DJIEKTPOHHOE CPOJACTBO; OOmIas
XapakTepUCTHKA PEaKUUOHHOW cIocoOHOCTH. XHMHUYECKHEe CBOHCTBAa. Peakuum 31eKTpouiIbHOTO
IPUCOEANHEHNS aJIKEHOB: IPUCOEANHEHNE raJIOT€HOBOIOPOAOB, BObI, ITajJoreHoB. OKCUMEPKYPUPOBAHUE —
JIeMepKypUpoBaHue, TuapoOopupoBaHue ankeHoB. MexaHn3Mbl peakiuil Ade. IIpomexyTouHble 4acTHIIbL:
OTKPBITBIE M LMKINYECKUE KaTHOHBI. PEernoceneKTHBHOCT M CTEPEOXUMMsI PEAKLMH 3JIEKTPOPUIBHOTO
npucoequHenus. [IpaBuno MapKOBHMKOBa M €ro TeopeThdeckoe oObsicHeHue. CBOOOJHOPATUKAIBHOE
IPUCOEUHEHNE TaJloreHOB M OpoMoBojopona (mepekucHslii 3¢ dexr Kapama). Peaknuu pagukaibHOro
3aMEIIEHUs] AJIKEHOB, IPOTEKAIOIIME C COXPAHEHUEM [JBOMHON CBS3U: QJIWIBHOE TaJOr€HUPOBAHUE.
OxucineHue M 030HOIU3 AJIKEHOB, IIOJIyYEHHE DSIOKCU-COCOUHEHMM, BUIL-IHUOJIOB, ajbJETUIOB, KHCIOT.
OxucieHue ankeHOB B MPHUCYTCTBUU cojel mnamiaaua. ['mapogopMuUIMpoBaHHE aJIKEHOB, IOJIyYCHHE
CIMPTOB M anbAerunoB. KommiekcooOpa3zoBaHHE aJKEHOB C MEPEXOJHBIMH METaJlllaMH: FOMOI€HHOE U
reTepOreHHOe KaTaTUTHYECKOE TUApUpOBaHHME. Peakuuu ankeHOB C KapOeHaMH W HX aHaJOTaMH.
[Tonydyenue u crpoenue kapOeHoB. [lonmumepuzanus ankeHOB (MOHHAs, paUKalbHas, KOOPJUHALMOHHASN).
CrepeoperyispHble osnMepsl. [IpruMenenue aakeHoB.

2.2 ANKUHBIL.

l'omonoruueckuit psin. M3omepuss u Homenkiarypa. CrocoObl monydeHus. [IpocTpaHCTBEHHOE U
3JIEKTpOHHOE cTpoeHue. Pusnueckue cBoicTBa. [loTeHIMaIbl HOHU3AMU U 3JIEKTPOHHOE CPOJICTBO; 00IIast
XapaKTEPUCTHKA PEAKIIMOHHOM CIIOCOOHOCTH. XUMHUYECKHE CBOMCTBA alKUHOB. Peaknuu 31eKTpoduiabHOro
IIPUCOEANHEHNS T'aJIOTEHOBOJOPOJOB U TaJIOT€HOB: MEXaHW3MBbl, OpPUEHTAlMsI U CTepeoxumus. Peaxnum
npucoequHeHus1, karanmsupyemeie coisimu prytu (II) m memm (I): mpucoennHeHue BOIBI, KapOOHOBBIX
KHCJIOT, LMaHoBojpopona. [uapobopupoBaHuE aJKMHOB, NPEBPALCHUs BUHUIOOPAHOB B aJIbJCTUIbI.
HyxkneodunpHoe mnpucoenuHeHne K TPOWHOW CBs3W. [ WMOpupoBaHME H BOCCTAHOBJICHHE AIKWHOB.
[Tomyuenne nuc- m TpaHc-ankeHoOB. KucimorHele cBoiicTBa ankuHOB: CH-KHMCIOTHOCTB. ALETUICHMIBI,
MOJIyuYE€HUE, CTPOEHHE, CBOWCTBA, NMPUMEHEHHE B CUHTE3€ COECAMHEHUN, COAEpKallUX TPOHHYIO CBS3b.
Jumepusanusi, TpuMepu3anus, HUKIO0JIUIOMEOU3alus aIKUHOB. [[puMeHeHne alnKuHOB.

2.3 AnKkaueHbl U TIOJTUCHEI.

[Mepunuknuyeckue peakuuu. Kinaccudukanus 1 HOMEHKIATypa ankajaueHoB. AmieHsl. [IpocTpaHcTBeHHOE
U 3JIEKTpOHHOe cTpoeHue. OOmias XapakTepUCTUKAa XHUMUYECKUX CBOMCTB. CoNpspKEHHBbIE allKaJlHiEHBI.
Crioco6br  momyuenusi. ®Pusnyeckue cBoiicTBa. I[IpocTpaHCTBEHHOE CTPOEHHME M IMPOCTPAHCTBEHHBIE
uzomepbl; KoHpopmepwl 1,3-OyragueHa W reoMeTpuueckue H3oMepbl 2,4-rekcagueHa. JIEKTPOHHOE
crpoenue. IloTeHIManbl MOHU3AMKM U 3JEKTPOHHOE CpPOJCTBO; OOIIas XapaKTepUCTHKA PEaKIMOHHOM
CHOCOOHOCTH. XuMHYeckne cBoicTBa. (OCOOEHHOCTH pEaKIUil AJIEKTPOPUIBHOIO U PaJUuKaIbHOTO
NPUCOEUHEHUS: conpsbkeHHoe npucoenuHenue (1,4-npucoeannenue). MexaHusmsl U cooTHouleHue 1,2- u
1,4-npucoearHEHNSI TaJIOTEHOB U TaJIOT€HOBOJIOPO/IOB B YCIOBUSAX KHHETUUYECKOTO U TEPMOJAUHAMUYECKOTO
KoHTpousl. Ilepunukinnyeckue peakuuu. DJIEKTPOLUKINYECKUE pEaKIMU. Peaknuy IUKIONpHUCOEINHEHUS:
TUMEpHU3allis allKeHOB, JUEHOBBIM cuHTe3 (peakuus [dunbca-Alnbaepa). YCIOBUS MPOTEKAHUS pPEAKIIUH.
Mexanusmbl u crepeoxumus. IIpasuna Byasapaa-I'opmana. OpOuTanbHbI KOHTPOIb MEPULMKINYECKUX
peakuuii. IlpuMeHeHUEe CONPSIKEHHBIX alKaJME€HOB B IMPOMBIIUIEHHOCTU. [loHATHE O HaTypaJbHOM H
CUHTETHUYECKOM Kay4yyKax.

2.4 CoenuHenus: OCH30IHOTO Psa.

Apomarnyeckuii xapakrep 6eH30ma. Oco0EHHOCTH MPOCTPAHCTBEHHOTO U AJIEKTPOHHOTO CTPOEHUs OeH3071a.
[TonsiTue apomMaTHYHOCTH. ApPOMATHYHOCTH (4n + 2)-aHHYJNEHOB: HEUTPaJbHBIE MOJEKYJIbI U HOHBI.
KomMInekcel aHHYJIEHOB € NEpexOoAHbIMU MeTaulaMu. [lonnMnukindeckue apoMaTHYeCKUE COEAUHEHMS.
I'erepoapomarnueckue coenuuenus. CoeawHEHHS OCEH30JIBHOTO psga. M3omepuss W HOMEHKIATYpa.
[IpombinnieHHble ¥ J1aOOpaTOpHBIE CHOCOOBI MONy4YeHHs apeHoB. dusznueckue coicTBa. [loTeHIMabI
MOHM3AIMK U DJIEKTPOHHOE CPOJCTBO; O0Ias XapaKTEepUCTHKA PEaKIMOHHOMN CIOCOOHOCTH. XUMHUYECKHE
cBoiicTBa. Peakuuu »31eKTpOPMIBHOTO 3aMEIICHUs: TaJOreHHpPOBaHUE, HUTPOBAaHUE, CYJIb(UPOBAHHE,
peakuun  Opunens-Kpadrca. Mexanusmbl: TOHSATHE O - M G-KOMIUIEKCax. BriusHue 3amecTuTeneil B
OEH30JIbHOM KOJIbIIE Ha M30MEPHBIN COCTaB MPOJYKTOB U CKOPOCTh peakluu. Pe3oHaHCHast cTaOMIu3aius
MPOMEKYTOUHBIX S—KOMIUIEKCOB. OpOUTaIbHBIH KOHTPOJIb peakiuil SeAr. AJNKWINPOU3BOJHBIE O€H30Ia:
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TOJIYOJI, KCHJIOJNBI, 3TUI0eH301, KyMoi. CrocoOsl monydeHus. Peakiuu 3meKTpo(uiIbHOTO 3aMElIeHHs B
KOJIbIIE U PaJMKaJIBLHOTO 3aMelleHusl B 00koBoil nenu. Peakuuu aeruapupoBanust u okucienus. CTupoa u
nuBuHMIOeH30s. Hadranun, denantpen, antpaueH. [IpomsliiieHHble crocoObl noiydenus. @uznueckue
cBoiictBa. IIpocTpaHCTBEHHOE M DJIEKTPOHHOE CTpOeHHE. ApoMaTWyHOCTh. [loTeHIManbl MOHM3ALMU U
AIIEKTPOHHOE CPOJCTBO OOIIasi XapaKTePUCTHKA PEAKIIMOHHOW CrmocOOHOCTH. OCOOEHHOCTH peaKIuii
IMEeKTPOUIBHOTO 3aMmellleHus HadTaanHa; peakIHOHHAs CIOCOOHOCTh, OpUEHTAIMs, OpOUTaIbHBIN
KOHTPOJIb.

Pazoen 3. «l'anocenonpouszseoonvie. Memannoopeanuueckue coeOuHeHus»

3.1 Peaknuu HykiieodubHoro 3amemienus Sn1 u Sn2.

Peakumu HyKI€O(QMIBHOTO 3aMEIIEHUS] TaJOT€HOB. BHUMONEKYISpHBIA MEXaHU3M HYKJICO(PHIBHOTO
3amenieHus (Sn2). BiausiHue oraenbHbIX (aKTOpPOB Ha PEAKIMOHHYIO CIOCOOHOCTH TaJIOT€HIIPOU3BOIHBIX
YIJIEBOAOPOIOB: CTPOCHUE CyOCTpaTa, XapakTep YXOISLIeW TIpyMIbl, Cuja HYKICO(QHIBHOTO peareHTa,
npupona pactBopurens. Crepeoxumusi peakuuii Sn2.COOTHOIIEHHE TMOHATUH «HYKICO(UIBHOCTE» U
«OCHOBHOCTB». MOHOMOJIEKYJISIPHBIN MeXaHu3M HykJIeouibHOTO 3amenienus (Sn1). BiusHue oTaenbHbIX
(bakToOpoB: TpHUpOJA pacTBOpUTENs, cTpoeHue cyocrpata. Crepeoxumusi peakiuii Snl. Amwmwn- u
OeH3MITaIoreHUABI B peakiusax Sn1 u Sn2.

3.2 Peakuuu ormemnenus E1 u E2.

Peakuuu snuMuHupoBaHusa. MexaHM3Mbl peakUMd SIUMUHUPOBAHUS: PETUO- U CTEPEOCETEKTUBHBIE
peakiuu. IlpaBuna 3aiineBa u [odpmana. KonkypeHumsi peakuuid 3aMelieHUS U DIMMUHUPOBAHUA.
[lonuranorenankanel. [lodydeHne W NOpPUMEHEHHE METUJICHXJIOpUAA, XJopodopma, IHUXJIOPITaHa,
YEeTBIPEXXJIOPUCTOTO YIIepoaa.

3.3 Peakiuu HyKIICO(PHIEHOTO 3aMEIICHHS B aDOMATHICCKOM PSITY.

Apomartudeckue rajaoreHnpou3BoAHble. OCOOCHHOCTH CBSI3M YIJIEPOA-TAIOTEH U PEaKIUU 3aMeIICHUS
rajloreHa. 3aMelleHHe TajoreHa B AaKTUBUPOBAHHBIX TaJOT€HApEHAaX; MEXaHW3M MPUCOEIUHEHUS-
oTIIeIUIeHUa. HeakTuBHpOBAaHHbBIE TaJOT€HIPOU3BOJHBIE APOMATUYECKUX YIJIIEBOJIOPOAOB; apHUHOBBIN
MEXaHU3M 3aMEILEeHNUs TajloreHa (MeXaH|3M OTIIEIUICHUS-IIPUCOEITUHEHUS).

3.4 MeTtamioopraHuuecKkue COeTUHEHUS.

Homenxknarypa. CriocoObl monydeHus! JUTUR- U MarHUHOpraHuyeckux coeauHeHuid. Peakuus ['punbspa,
Mexanu3M. Ctpoenue peakTuBoB [ punbspa. VX peakuuu ¢ COeIUHEHUSIMH, COACPKAIIMMU aKTUBHBIA aTOM
BOJIOpPOJia - C KHUCJIOTaMHU, CIIMpPTaMH, aMHUHaMH, THojaMu. Peakiuu ¢ KapOOHUIBHBIMU COEAMHEHUSIMHU
(Tmokcup yriaepona, ajabAeruibl, KeToHbl). CHHTeTHYEeCKOe 3HauUeHHe 3TUX peakiuil. Peakius I'punbspa c
TaJIOTEHUJIaMH  PA3JIMYHBIX JJIEMEHTOB KaK METOJ TOJIYYEHHsS] 3JIEMEHTOPIaHUYECKUX COEIUHEHHH.
[TpuMeHeHrnEe JIMTUHOPIaHUYECKUX COECIUHEHMI B OpPraHMYecKOM cuHTe3e. OpraHnyecKkue COEIMHEHUs
meau u pryTtH. [lonmydyenne. OOmas xapakTepucTuKa XMMHUYECKUX CBOMCTB. [IpuMeHeHne B opraHMueckoM
CUHTE3E.

Pazoen 4. Cnupmeui, ¢henonvt, npocmoie 2¢pupboi.

4.1 CoupTsl.

OpnoatoMuble cniupThl. Knaccudukanust 1 HomeHkiaTypa. Crocoos! nosyuyeHusi. [IpoctpancTBeHHOE U
JJIEKTPOHHOE cTpoeHue. BopopoaHble CBsi3u B cCOUpTax, BIMAHUE Ha (U3MUECKUEe CBOMCTBA.
[lorennuanbl WOHM3AUMM M DJIEKTPOHHOE CPOJACTBO; OO0IIasg XapaKTepUCTHUKA PEaKIUOHHON
cnocoOHocTu. Xumuueckue cpoictBa. OH-KucinorHocTh: 00pa3oBaHHE alKOTOJNATOB, MX CTPOCHHE H
cBoiictBa. OCHOBHOCTb W HYKJICO(PWIBHOCTh CHUPTOB M AJIKOKCHUI-MOHOB: PEAKIMUU aJIKUIUPOBAHMSL.
[Tonmy4yeHne CcrnoXHBIX (PUPOB OPraHUYECKUX U HEOPraHMYECKUX KHUCIOT. Peakiuum HykieoduibHOTro
3aMENIeHNs] CIUPTOB: OcoOeHHocTH peakmmid Sn1 m Sn2, peaknmmoHHAsh CIOCOOHOCTB, CTEPEOXHMHUS,
NEeperpynnupoBku. Peakumm snuMuHMpOBaHUSA. BHyTpuMonekymsipHas Jeruparanus: MEXaHU3M,
peakmuoHHass CIMOCOOHOCTh, HampaBieHue ortmemieHus. [Ipasuno 3aineBa. Karamutudeckas
neruaparanua. Peakuuu cnupTroB ¢ rajoreHunamMu Gocdopa M ceppl: MEXaHU3Mbl U CTEPEOXUMHMSL.
Oxucnenue u neruapuponanue. [Ipumenenue B npoMbliieHHOCTH. CIIUPTHI B OMOJIOTHH.

MuoroatoMHuble cnupThl, [nukomu. ['munepun. CrnocoOsl nonyyeHus. OuU3NUecKue 1 XMMUYECKUE
cBoiicTBa. [IpakTdeckoe mpuMeHeHue.

4.2 ®enHomnsl

Knaccudpukanusa m Homenkinarypa. Crnocobsl monyuyeHnus. dusndeckue cBoiicTBa. [IpocTpaHcTBEHHOE U
IEKTPOHHOE cTpoeHue. [loTeHnuansl MOHM3AUM M DJIEKTPOHHOE CPOJCTBO; O0INas XapaKTepUCTHUKa
peakLroHHOM criocoOHOCTH. XuMHUeckue cBoiicTBa. Peakiun ruapokcu-rpynmnsl. KucinotHocts. Bausaue
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3aMeCTUTENeH B KOJbIlE HAa KUCIOTHOCTh. OOpa3oBaHue (EHOKCHIOB, UX CTPOCHUE U CBOIcTBA. Peakiu
ANKWINPOBAHUS M allMJIMPOBaHMSA. Peakuuu apoMaTUUECKOro siapa: rajoreHUpOBaHUE, HUTPOBaHUE,
cynspupoBanue, HUTpo3upoBanue. Peakiusa Konsoe. B3aumoneiictBue ¢ popmanbaerunom. ['unpupoanme
u okucienue ¢peHosnoB. CrabmibHble (PeHOKCUIbHBIE paguKaibl. DeHoNbHbIE CTAOMIN3aTOPhI MOJIUMEPHBIX
MaTepuaioB. [leperpynnmupoBKy aJUTHIIOBBIX U CIOXHBIX 3(pupoB (heHooB. [IprMeHeHe B MPOMBIIILIICHHOM
OpPraHUYECKOM CHHTE3E.

4.3 IIpoctsie 3¢pupsi

Knaccudukanusa u Homenkinarypa. CrnocoObl nomyuenusi. dusndeckue cpoiicta. [IpocTtpancrBenHoe u
ANEKTPOHHOE CTpoeHHe. XuMHueckue cBorcTBa. OCHOBHOCTh. Peakiuu paciuerjieHusi: MeXaHU3Mbl U
HalpaBJICHHE peakuuil pacuierieHus. OKHUCIeHHE KUCIOpoAOM Bo3ayxa. IIpuMeHeHHe B opraHMuecKoM
CHHTE3eE.

[Muxmueckue >¢upel. KpayH-a¢guper. KomruiekcooOpa3oBanue ¢ HOHAMH MeTauioB. lIpuMeHeHune B
aHAJIMTUYECKON XUMUH, OPTaHUYECKOM CHHTE3€ U TeXHOJIOTUH.

4.4 DrioKcUCOeTUHEHUS

N3omepusa. Homenkmarypa. CnocoObl monyudeHus. Pusmveckue cBoiicTBa. IIpocTpaHcTBeHHOE U
AJIEKTPOHHOE CTPOCHHE STUJICHOKCHJA. XUMHUYECKHE CBOMCTBA. Peakinu C pacKpbITHEM SIOKCHIHOTO
KOJblla. MexaHu3Mbl peakuuid ¥ HampaBlieHHE pPacKpbITHs Konblia. [IpuMeHeHHEe B MPOMBIILICHHOM
OpPraHUYECKOM CHUHTE3E.

Pazoen 5. Anvoecuowt, kemonwi. Kapbonogvie Kuciomol u ux npouzeooHble.

5.1. Anpaeruapl ¥ KETOHBI

Knaccuduxamuss 1 HoMeHknatypa. CrnocoObl monyuenus. Pusndeckue cBoicTBa. IIpocTpaHcTBeHHOE U
AJIEKTPOHHOE cTpoeHue. lloTeHunuansl MOHM3AIMM U BJIEKTPOHHOE CPOJCTBO; OOLIas XapaKTepUCTUKa
pEaKMOHHOW  crocoOHocTU. Xumuueckue cBoicTBa. OcHOBHOCTh. Peakumu  Hyki1eo(UIBHOTO
IIPUCOEIMHEHUS: MEXaHU3M, OCHOBHBIN U KUCJIOTHBIN KaTanus, crepeoxumusi. Peakuuu npucoenunenus O-
HYKJICOQHIOB (BOJAA, CIUPTHI, AJIKOTOJATHI), S-HykiIeodunoB (ruapocynbpur Hatpus), C-Hykieopuion
(IMaHOBOJIOPOJI, METAJUIOOPraHudYeckue coeauHeHus - coeaumHenus Li, Na, Mg, peaktuBsl Butrmra).
[TomyyeHne annMIOBBIX M MPOMAPTHIOBBIX cnupToB. Peaknuu ¢ N-Hykiaeodunamu: MeXxaHHU3M
HYKJICOQWIBHOTO  MPHUCOCTUHEHUS-OTIICIUICHUsT  (aMMHaK, TIepBUYHBIE W  BTOPUYHBIE  aAMUHBI,
TUAPOKCUIAMUH, THUApa3uHbl). ExHamuubl anudatuueckoro psga. Peaknuu ankunupoBaHUs U
anminupoBanusi, rtuaponus. Conpsok€éHHoe npucoenudenne. Metox  Cropka. Peakmum ¢
rajoreHonykiaeopunamu. OTHOCUTENbHAs PEAKIIMOHHAS CIIOCOOHOCTh albJIETUAOB U KeTOHOB. Peakuuu ¢
Y4acTHEM Ol-BOIOPOAHBIX aTOMOB.

CH-KucnotHocTh U KeTO-eHOJIbHAs TayToMepus. EHonmu3anus. Peakuu o-raJoreHupoBaHus. AJbIOIEHOE
IIPUCOEINHEHNE, KPOTOHOBas KoHAeHcanusa. Mexannsmbl peakuui. Konpencaumsa Konsitzena. Peaxuns
[Iepkuna, ee mexanusM. Peaknnn oxucienus. Peaknnsa Kanaunnmapo, ee Mexanusm. BoccranoBinenue 1o
CIIUPTOB U YINIEBOAOPOJOB; CTEPEOXUMUs. Peakunu apoMaTHYECKUX ajbAETHI0B U KETOHOB C y4acTHEM
apoMaTHuecKoro sjpa. [IpuMeHenne B MpOMBIIIIIEHHOM OPraHU4€CKOM CHHTE3E.

5.2 o, B-Henacslennsle anbaeruisl 1 ketonsl. Homenkiiatypa. CrnocoOsl nonydenus. [IpocrpancTBenHoe
U DJIEKTPOHHOE CTpoeHHe. Peakuuu npucoeIuHEeHUs 3EKTPOoPUIbHBIX (OpomMa M TajJoreHOBOJOPOJIOB) U
HYKJICO(DUIbHBIX pEareHTOB (CHMHMUJIBHOM KHUCIOTBI M a3o0TcojepXamux Hykineopunos). 1,2- u 1,4-
[Ipucoenunenne. Mexanusm peakuuil 1,2- u 1,4-npucoeuHeHUs] METANIOOPTaHUYECKUX COEIMHEHUH.
Karanmutnueckoe BiaussHMe coied Meau. Peakuus Muxasnsg  (COnpsbkeHHOE — HYKJIEO(HIbHOE
npucoearHeHne). AHHenupoBanue no Poobuncony. OkuciaeHne U BOCCTAaHOBJICHHE.

5.3 OxHOOCHOBHBIE KapOOHOBBIE KHCIOTHL. Knaccudukamus u HoMeHKIaTypa. CrocoObl MoyyueHHs.
[IpocTpaHCTBEHHOE M AJIEKTPOHHOE CTpoeHue. BomopoaHbie CBS3M B KapOOHOBBIX KUCIOTax. DU3HUecKue
cBoiictBa. Xumuueckue cpoiictBa. OH-KucinotHocTs. 3aBUCHMOCTh MEXIY CTPOEHHEM M KHCIOTHOCTBIO.
OCHOBHOCTH KapOOHOBBIX KHUCJOT. Peakiuu ¢ HykieopuIbHBIMU peareHTaMH (aMMHUak, criupThl). Peakius
sTepudpukanyy, ee MexanusMm. OOpa3oBaHHE TaJlOreHaHTHAPUIOB. Peakunn KapOOHOBBIX KHCIOT C
y4acTHEM OL-YTJIEPOJIHBIX aTOMOB: O-rajloreHrpoBaHue. BoccranoBnenue. Peakiuu 1ekapOOKCUIUPOBAHHUS.
5.4 OyHKUMOHANBHBIE TPOU3BOJIHBIE KAapOOHOBBIX KHCIOT: TaJlOr€HAaHTHIPHUIIbI (aluiraioreHu/Ibl),
AQHTUIPHIIBL, CIIOXKHBIE 3(UPBI, aMHUIbl, HUTPUIIBL. CriocoOb! nosrydeHus. OCoOeHHOCTH MPOCTPAHCTBEHHOTO U
AJIEKTPOHHOTO CTpoeHus. Baxkneitmme cpoiicTBa. Peakmuu N- u O-anunupoBaHUs. WX MEXaHU3MBI.
OTHOCHUTENbHAsT peaklUuOHHAas CIOCOOHOCTh (YHKIMOHAIBHBIX NPOU3BOJAHBIX KAapOOHOBBIX KHUCIOT.
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KucnoTtHbiit u ocHoBHBIM Katanu3. Peakuuu ruaponusa. Boccranosnenue. Ilpakthueckoe mpUMEHEHHE
KapOOHOBBIX KUCIIOT ¥ UX (PYHKIIMOHAIBHBIX MPOU3BOIHBIX.

Kerensl. Homenknatypa. CnocoObsl momydenusi. Crtpoenue. dusznueckue M XHUMHYECKHE CBOWCTBA.
[IpuMeHeHne B OpraHuyecKkoM CUHTe3€e. J{UuKeTeH.

5.5 MHOrooCHOBHBIE KapOOHOBBIE KUCIOTHI. JIMKapOOHOBBIE KMCIOTHI )KUPHOTO U apOMATHYECKOTO psija.
Homenknatypa. CnocoObl monydeHus. Pusmueckue u xumudeckue cBorictBa. OH-KuciotHoCTb.
ObpazoBanue (QyHKIMOHATBHBIX MPOM3BOAHBIX. Peaknuu, mporekaromue npu HarpeBanuu. Llukimmueckue
AQHTUIPUBL: TTOIyYEHHE, CBOMCTBA.

Manonossriit 3¢up. [Nomyuenne. Ctpoenue, CH-Kucnornocts. HaTpuiimManoHoBbIN 3(GUp: CTpOEHUE, PEaKIIHH
QIKWJIMPOBAHUS, THAPOJIN3A, JeKapOoKcuinpoBaHus. CHHTE3bI KapOOHOBBIX KHCIIOT M3 MaJOHOBOTO 3(Hpa.
Peakuuun KoHJeHcalMu MAaJOHOBOrO 3@upa M MaJOHOBOW KHUCJIOTHI C anbaerujgamu. llpumenenue
JUKapOOHOBBIX KHUCJIOT B IPOMBIIIJIEHHOM OPIaHUYECKOM CHHTE3E.

5.6 a,3- HenacepimienHbie KapOOHOBBIE KUCIOTHI U UX (YHKIIMOHAJIbHBIE Mpou3BoAHbIE. [IpocTpancTBeHHas
uzomepus. CrnocoObl monyueHus. XUMHUecKHe cBoicTBa. KucimoTrHoCTb 0L, 3-HEeHACHIILIEHHBIX
KapOOHOBBIX KUCIJIOT. Peakiinu npucoequHeHus IeKTPOPHIBHBIX U HYKJICOPHIBHBIX peareHTos. 1,2- u 1,4-
[Tpucoenunenue. ['unpupoBanue u BocctaHoBieHue. Oxucinenue. HeHnacwlleHHble AUKapOOHOBBIE
KHCIIOTHI: pyMapoBas 1 MajienHoBast. CriocoOBbI mosTydeHus. BaxHewe cCBoiCTBa.

5.7 Anpneruno- u KeTokHcIoThl. Knaccudukanus u HOMEHKIAaTypa. AueroykcycHbid 3¢up. CrocoOs
nonydenusi, crpoenne. Konnencauuun Kisiizena m Jlukmana. Mexanusmbl. Kero-eHOoNbHas TayTOMeEpHs.
Peakuuu keronHoii u eHonbHOM ¢opM. Harpuitaneroykcycuoiii sdup. Crpoenue. Peakiuu C- u O-
AIKWINPOBaHMSI, UX MexaHu3Mbl. Peakuuu amunupoBanusi. CHHTE3bl KETOHOB M KHUCJIOT C ITOMOLIBIO
aIlETOYKCYCHOTO 3(upa.

5.8 3ameménnble KapOOHOBBIX KHCIIOT.

["anoreno3amenienubie KUCIOTHL. Knaccudukanus u HoMmeHknarypa. CrnocoObsl MomMydeHus o- u -
raJIor€H03aMEIICHHbIX KUCIOT. 3aBUCUMOCTh XMMHUUYECKHUX CBOMCTB OT B3aMHOI'O PACIIOJIOKEHHUS TajoreHa
U KapOOKCWJIBHOM TpYNIIbl; HYKJI€O(QUIbHOE 3aMEIIEHUE ONTUYECKU AKTHBHBIX O-TaJIOr€HO3aMEIICHHbBIX
KHCJIOT: MEXaHU3Mbl, CTEPEOXUMUYECKUI PE3YIIbTAT.

IunpokcUKUCIOTHL: Kitaccupukanus u HoMeHkIarypa. Croco0bl momydeHus. OCOOEHHOCTH CBOWCTB O, [3-,
Y-TUIPOKCUKUCIOT. JIAKTOHBI.

AmuHokucaoTel. CriocoObl monyuenus. Ctpoenue. Bakneimume ¢usmueckue M XMMHUYECKHE CBOWCTBA.
AmMdoTtepHbIil xapakTep. JIakTamsbl.

Paszoen 6. A3omcooepoicawue u cemepoyuriuyeckue coeOuHeHus.

6.1. Hurpocoennuenus

Knaccugukanus n Homenknatypa. Crioco0sl nonyuenus. IIpocTpaHcTBEHHOE U 3JE€KTPOHHOE CTPOEHUE.
[ToTeHunanbl HOHU3ALUN U 3JIEKTPOHHOE CPOJICTBO; O0IIas XapaKTepUCTUKA PEAKIIMOHHON ClIOCOOHOCTH.
Xumuyeckue cBoiicTBa. TayToMmepus NEpBUYHBIX M BTOPHYHBIX alu(aTUYECKUX HUTPOCOEAMHEHHI.
[IprunHbl MOABMKHOCTH aTOMa BoAoOpoja mpu o-yrieponHoM arome. CH-KucnoTHOCTH NMepBUYHBIX U
BTOPUYHBIX HUTPOAIKAHOB M )KMPHO-apOMaTHUECKUX HUTpocoeanHeHui. Peakiuu co menodamu. CtpoeHue
cosieil. ApoMaTHdeckue HHUTPOCOEIWHEHUs. Peaklnnu BOCCTaHOBJIEHHUS, UX MNPAKTHUECKOE 3HAYCHHE.
[TpuMeHeHrEe B TPOMBIIIIIEHHOCTH; TOKCUYHOCTh HUTPOCOEIMHEHUI.

6.2. AMuHBI

Knaccudpukanmsa n HoMmenknarypa. CriocoObl momydyenus. @usnueckue cpoiictBa. [IpocTpaHcTBEeHHOE U
37eKTpoHHOEe cTpoeHue. [loTeHnuansl MOHU3ALUUKU U DIIEKTPOHHOE CPOJCTBO; OOIIas XapaKTepUCTUKa
pPEaKIMOHHON CHOCOOHOCTH. XuMHUYecKue cBoiicTBa. CTpoeHHEe M OCHOBHOCTh. Peakuuu ¢ KucioTamw,
CTpOEHHE COJieil, X HOMEHKJIaTypa W CBOMCTBA. AJIKUJIMPOBAHHE M alUJIUPOBAHHE; MEXAHHU3MBI 3THUX
peakuuil. YeTBepTUUHBIE AMMOHUEBBIE COJIM U OCHOBAHMS: IOJIy4E€HUE, CTPOEHUE, CBOICTBA; pacllEIUIEHNE
YEeTBEPTUYHbIX aMMOHMEBBIX OCHOBaHWM, HampapieHue peakuuil. IlpaBwio T'opmana. Enamussbr
AIKUJIUPOBAHUE E€HAMHMHOB, COIPSDKEHHOE  IMPUCOECIUHEHHE €HAaMHUHOB K  O,[3-HEHaChIIIEHHBIM
KapOOHMIIBHBIM coenHeHusIM. Meton Ctopka. Peakiiun aMHHOB ¢ a30THCTOM KuciaoToi. OcoOeHHOCTH
peakuui SIEeKTPOPMIBHOTO 3aMEIICHUsS 6 apOMAaTHYeCKHX aMuHaxX (HUTpOBaHWE, TaJOreHUPOBAHUE,
cynbpupoBanue). [I[puMeHeHrEe B IPOMBIIIEHHOM OpraHUYeCKOM CHHTE3e. AMUHBI B OMOJIOTHH.

6.3 A3a- U 1Ua30COeaNHEHUS
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[Tonyuenue nuazocoeAMHEHUN peaklUUe NUa30TUPOBAHUSA: YCIOBUSI MPOBEACHUS PEAKIMU U MEXaHHU3M;
pa3nuuus B YCTOMYMBOCTH HACBIIMICHHBIX W apOMAaTHYECKUX AUa30coequHeHUi. DU3nyeckue CBOMCTBA.
[IpocTpancTBEHHOE M 3JEKTPOHHOE CTPOCHHE APOMATHYECKUX JIMA30COCIUHEHHI B 3aBUCUMOCTH OT pH
Cpelibl, TAyTOMEPHBIE MIpeBpalleHusl. XUMUYECKUE CBOMCTBA. Peakiuu, nNpoTeKaroe ¢ BbIJICICHUEM a30Ta:
3aMeIICHNEe JTMAa30HUEBOW TPYMIBl Ha THUAPOKCH-, ATKOKCUTpymmy, (rop, moa. Peakuum paaukaibHOTO
3aMEIIeHUs UAa30TPYIIILI Ha XJI0p, OpOoM, IMaHOTPYIIIY, BOJIOpoA, Peakiuu, npoTekaronye 06e3 BhIICICHUS
a30Ta: BOCCTAHOBJICHUE J0 apUIATHIpa3uHOB. A3ocoueTanue. [lonyueHnne u npuMeHeHue a3acoeIMHEHUN.
6.4 ['eTepolIMKIINYECKUE COSTUHEHUS

Knaccudukanms. ['eTepormkimueckne apomaTHdeckue coenuHeHus. (OCOOCHHOCTH  MOJICKYISIPHOU
CTpYKTyphl. [ISTHUYNICHHBIE TeTEepPOUMKINYECKHue coequHeHus: ¢ypaH, muppoi, THoden. Homenknarypa.
CnocoOnl mosrydeHusi. [IpocTpaHCTBEHHOE M AJIEKTPOHHOE CTpoeHHE. ApomatudHOCTh. OcoOeHHOCTH
peakimii  snekTpoduiabHOro  3amemieHus.  AuuaopoOHocTs.  Ilpumenenune  MOAMQPHUIMPOBAHHBIX
AJEKTPOPUIBHBIX peareHTOB. PeaknmoHHas crocoOHOCTh W opueHTanus. OpOuTaabHBI KOHTpoJb. NH-
KucnorHoctes nuppona. Baxuelmme peakuuu NUPPOJIAT-aHUOHA. [IMPPOIBHBIM LUK - CTPYKTYPHBIU
dbparMeHT TPHUPOAHBIX W OHOJIOTMYECKH AaKTUBHBIX coeauHeHui. lllecTHwieHHBIE W TMOJUSICPHBIC
FEeTEPOLUKIMYECKUE COCAUHEHUsS: NUPUIAUH, XUHOJIMUH, akpuiuH. [lupuauH. DNEKTPOHHOE CTpPOEHUE U
apoMaTHYHOCTh. OCHOBHOCTh U HYKJICO(PHIBHOCTh. Peakiuu 31eKTpodUIBHOTO H HYKICO(PHIBHOTO
3aMeIeHUs: peaKIIMOHHAsi CIOCOOHOCTh U OpHeHTanus. Tayromepus 2- U 4-TUAPOKCH U aMUHOITUPHINHOB.
CoenuHeHUs ¢ HECKOJIBKMMH IeTepOaToOMaMH B ITUKIIC: JUA30JIbl, OKCA30JIbl, JUA3UHBI U TpUasuHbL. OOImas
XapaKTEePUCTUKA XUMUYECKUX CBOMCTB. [ eTepormkiinyeckue coeAMHEHUsI B OMOJIOTHH.

4 O0bem yueOHOM IMCUMILINHBI.

Bceero Cemectp
Bux yueGHOR paboTs! 2 ceMecTp 3 cemectp
3E Axap. 3E Axkan 3E Axkan.
9. . 4. q.
OO01mast TpyT0eMKOCTh TUCIUTIINHBI 9 324 3 108 6 216
KonrakTHasi paboTa — ayAuTOpPHBIE 5,32 192 266 9% 266 96
3aHATHSA:
Jlexumn 3,54 128 1.77 64 1.77 64
[Tpaktuueckue 3anstus (I13) 1,78 64 0.89 32 0.89 32
JlabopaTopHsbie padoTsl (JIP) - - - - -
CamocrosiTesibHas padora 2,66 96 0,33 12 2,33 84
KoHTakTHas camocTosiTelbHas paboTa 0,4 0,4 -
CamocTosTenbHOE U3yUYeHUE pa3/iesioB 2,66 956 0,33 116 2,33 84
JUCIUTLTAHBI
Buabl KOHTpOJIA:
JK3aMeH 36 36 - - 1 36
KonTaktHas paboTa — mpoMeKyTOUHAs
0.4 - 0.4
aTTecTanus 1 - 1
[lonroroBka K 9K3aMeHY. 35.6 - 35.6
3aver ¢
Buja nToroBoro KOHTpoOJIs: . IK3aMeH
OIIEHKOH
Beero Cemectp
Br1 yaeGHOH paboTs! 3 cemecTp 4 cemectp
3E Acrp. 3F Acrtp. 3F Act
q. . p. 4.
OO6m1ast TpyA0€MKOCTh TUCITUTLIMHBI 9 243 3 81 6 162
KonTakTHas padoTra — ayiuTOpHbIC 5,32 144 266 72 266 72
3aHATHS:
Jlexiuu 3,54 96 1.77 48 1.77 | 48
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[TpakTuueckue 3aastus (I13) 1,78 48 0.89 24 0.89 24
JlabopaTtopusie paboTs (JIP) - - -
CamocTosiTe1bHasi paboTa 2,66 72 0,33 9 2,33 | 63

KoHTakTHas camocTosTeNbHas paboTa 0,3 0,3 -
CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 2,66 8.7 0,33 8.7 2,33 63
MYCIIUTIIUHEI ' '

Buabl KOHTpOJIAA:

IK3amMeH 1 27 - - 1 27
KonTakTHass paboTa — MPOMEKYTOUHAS
0.3 - 0.3
aTTecTanusd 1 - 1
[ToaroToBka K K3aMeHy. 26.7 - 26.7
3auer ¢
By HTOroBOro KOHTpOJIS: 9 IK3aAMEH
OLICHKOM

AHHOTaNUsA padoyeil MPOrpaMmMbl JUCUHUIIIMHBI
«AHAJINTHYECKAST XUMMS»

1 Heap TUCHUIUIMHBI — TPUOOPETCHHE OOYYAOIIMMHUCS 3HAHWNA W KOMIICTCHIIMNA, HEOOXOIMMBIX
JUTSL PEUICHUSI KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaJIH3a.

2 B pe3yabTaTe U3y4eHUs] TUCHUTLINHBI 00YYAIOIHIICS T0JIKEH:

Obaadoams clieqyomMy KOMIETCHIIMSIMA U UHAUKATOPAMU MX JOCTUKCHUS:

OIIK-7.1, OIIK-7.2, OIIK-7.6.

3namo:

. OCHOBHBIE MOHSTHS, TEPMHUHBI, METOJbl U IPHUEMbl KAYECTBEHHOI'O U KOJHUYECTBEHHOI'O
XMMHUYECKOI'0 aHaJIN3a;

. TEOPETUYECKHE OCHOBBI (PN3UKO-XUMHUECKUX METOOB aHAN3a;

. IPUHIUIBI pa0OTHl OCHOBHBIX MPUOOPOB, UCHOIB3YEMBIX ISl IPOBEACHUS KAUECTBEHHOIO U
KOJIMYECTBEHHOT'O aHaJIN3a;

Ymemn:

. MPUMEHSTHh NPUOOPETEHHBIE TPAKTUUECKHE HABBIKU B TPO(ECCUOHATIBHON 1€ATEIbHOCTH ISl
pELIEeHUs] KOHKPETHBIX AaHAJTUTUYECKUX 3a7a4;

. MIPOBOAUTH OOOCHOBAHHBIN BBIOOp METO/1a aHAJIN3a C YUETOM Liesield U 0COOEHHOCTEN JaHHON
IIPAKTUYECKOM 3a7a4u;

. MIPOBOJMTH pacueThl HA OCHOBE IPOBEIACHHBIX HCCIIEI0BAaHUM;

. IIPOBOAUTH METPOJIOTHYECKYIO OLICHKY PE3YJIBTaTOB KOJINYECTBEHHOIO XMMHUYECKOT0 aHalIn3a

Braoemy:

. OCHOBaMH METPOJIOTHYECKOM OLIEHKH PE3YJIbTAaTOB KOJUYECTBEHHOTO XUMUYECKOTO aHAIN3a;

. IIpHUeMaMH WHTEPIPETAIMK PE3yJIbTaTOB aHaJIN3a Ha OCHOBE KBAIMMETPHUUECKHUX OLIEHOK;

. METOAOJNOTHEH  XMUMHYECKMX U (PU3MKO-XMMHYECKHX METOAOB  aHallM3a, UIMPOKO

HCIIOJIb3YEMbIX B COBPEMEHHOM aHAJTUTUYECKON TPAKTHKE

3 Kparkoe conep:kanue TUCHUTLTUHBI

Pasoen 1. UnenTndukaus HOHOB JIEMEHTOB B pacTBOpax

1.1 BBenenue B COBpEMEHHYIO aHAIUTUYECKYIO XUMUIO.

AHanmuTHyeCcKast XUMHUsI KaK OCHOBA METOJIOB N3yYEHHUs U KOHTPOJISI XUMHUYECKOTO COCTaBa BEIIECTB B
MaTepuaIbHOM MIPOU3BOJCTBE, HAYYHBIX UCCIEIOBAHUSAX, B KOHTPOJIE OOBEKTOB OKpYXKAIoIIel cpeanl. Bubl
aHajm3a. DJIIEMEHTHBIN, MOJICKYJIIPHBIN, (a30BbIN U U30TOMHBIN aHaM3. KoMrmdecTBeHHBIN 1 KaUeCTBEHHBIHN
aHAJIN3 OPTAaHMYECKUX U HEOPTraHWYECKHX BEIIeCTB. XUMHUYECKUEe, (PU3UKO-XUMUYECKHUE METOJIbl aHaIIN3a,
UX B3aMMOCBS3b, COOTHOIICHUE U NPUMEHEHWE. AHAIUTUYECKUM CUTHAJI KaK HOCUTEIb Ka4eCTBEHHOU M
KOJTMYeCTBEHHOW uH(popManuu o0 oOwvekTe aHanmuza. [locTaHOBKAa aHAMMTUYECKOW 3amadu. AJTOPUTM
IIPOBEJICHUS aHaJIN3a: 0TOOp cpefHel MpoObl, MOArOTOBKA MPOOBI K aHAINU3Y, U3MEPEHNE aHATMTUYECKOTO
CUTHAJIa U €r0 METPOJOTHYECKas OLEHKA, pacyeT pe3yJbTaTOB aHajiu3a U MX MHTepnperauus. lIpumepsl
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peleHus 3a7a4 aHAIUTHYECKOT0 KOHTPOJISI B XUMHUECKOM TEXHOJIOTHHU, B aHaIN3€ 00BEKTOB OKPY>KAIOLICH
cpenbl U Ap. IIoHATHS O COBpPEMEHHBIX METOJAX AJIEMEHTHOIO aHAIM3a: aTOMHO-3MHCCHOHHBIA AaHAIIN3,
aTOMHO-a0COpPOLIMOHHBIIN aHAJIN3, PEHTT€HO(ITYOPECIICHTHBINA aHAJHU3.

1.2 Cnenuduka 3a1a4 aHATUTHYECKON XUMUH.

OcHoBHBIE  TEpMUHBI  aHanuTHYecKOW xumuu. OOHapyxenume. OmnpeneneHue. AHaIU3.
AHaMTUYECKHE XMMHYECKHME pEakIMu KaKk OCHOBAa XUMHYECKOro aHaiu3a. KauecTBeHHblE U
KOJINYECTBEHHBIC aHAIMTHUECKUE XUMUYECKHe peakunu. TpeboBaHus, npeabspiasiemMble K HUM. Crieruduka
AQHAIUTUYECKUX PEaKLUd, UCIOJIb3yeMbIX B aHaJIM3e. AHaTUTHUECKas (popMa U aHATUTHYECKHUE MPU3HAKH.
AHalnUTHYECKHE peakuuu U aHanutuyeckue 5P eKTsl. XapaKTepUCTUKU AHATUTHUYECKUX DPEaKIIHil:
YYBCTBUTEIBHOCTh, M30MPATENBHOCTh (CEEKTUBHOCTH). [ 'pymmoBele, OOIIME, YacTHbBIC, XapakTepHbIE U
cnenuduyeckre peakuuu. [lyTu mNOBBIIEHUS W30MPATEIBHOCTH U UYYBCTBUTEIBHOCTH AHAIUTHYECKUX
peaKuHuii.

1.3 XuMHueckre paBHOBECHUS B TOMOI'€HHBIX U F€TEPOr€HHBIX CUCTEMAX, IPUMEHSEMBIX B
AHAJIUTUYECKOW XUMHH.

OcHOBHbIE  THUINBI  peakUWid, MPUMEHSEMBIX B  AQHAJIUTUYECKOW  XUMHU  (OCa)KICHUS,
KHCJIOTHOOCHOBHBIE, KOMIUIEKCOOOpPA30BaHUs, OKUCIEHUA-BOCCTAHOBIEHUI). COCTOSIHUE HOHOB 3JIEMEHTOB
B pacTBopax. KoHCTaHTBI paBHOBECHS aHATUTUUYECKUX PEAKLUI: TEPMOAMHAMUYECKUE, KOHLIEHTPALIUOHHBIE,
ycnoBHble. DaKTOpbl, BIUSIOIMIME HAa XMUMHYECKOE paBHOBecHE (KOMIUIEKCOOOpa3oBaHHE, OOpa3oBaHHE
MaJjopacTBOPUMBIX COECIMHEHUM, N3MEHEHUE CTETIEHU OKHCIICHUS ONPENEIsieMOro MOHA, BIUSHHUE TPUPOIbI
pacTBOPUTEIISL, HOHHOM CHJIbI, TEMIIEPATYPbI, COCTaBa pacTBOPA).

PaBHOBecusi B aHaNMTUYECKU BAXKHBIX IPOTOJIUTHUUECKUX cHUCTeMaX. KOHCTAHThI KUCIOTHOCTH H
OCHOBHOCTH. YpaBHEHHUS MaTepuaibHOro OanaHca. Beiumcinenue pH pacTBOpoB KHMCIOT U OCHOBAHMM
pa3IMyYHOM CHIIbI, cMecel KHUCIOT U OocHoBaHMid. BydepHble pacTBOpBI, HMCHOIB3yEeMbIE B XHMHUYECKOM
aHalM3e: UX cocTaB, cBoWcTBa (OydepHas eMKkocTh, 00macTh OydepupoBanus), pacuer pH, npuMmeHeHue B
AHAJIUTUYECKON XUMHUH.

AHanuTHYeCKUE peakUuu KOMIUIEKCOOOPAa30BaHUS, OCAXKJEHUS, OKUCICHUSI-BOCCTAHOBIICHUS.
OO6mue, cTyneHyaTble U YCIOBHBIE KOHCTAHTHI YCTOMYMBOCTH KOMIUIEKCHBIX cOoelMHEeHuH. Mcnonb3oBanue
peakuii KOMIUIEKCOOOpa3oBaHMs B AHATUTHYECKOW XMMUHM (OOHapyKeHHE U  KOJIMYECTBEHHOE
omnpezeneHue, Mackuposanue). Mcnons3oBanue peakiuii ocakaeHusl B aHaIUTHYeCKuX Iensx. KoHcranra
PaBHOBECHS peaKIMi OCaKI€HUS-PACTBOPEHNUS; (PAKTOPHI, BIUSIOLIME HA PAaCTBOPUMOCTh OcaikoB. Pacuer
YCIOBUM OCAXKICHWS M PpacTBOPEHUs OCaaKoB. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PAaBHOBECHS.
CraHgapTHBIN U peabHbI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE TOTEHIIUAIIBI.

Xumuueckue u  (U3MKO-XMMHYECKHe crocoObl ompeneneHuss pH pactBopoB. PaBHoBecus
AQHAINTUYECKUX peaKUud KOMIUIEKCOOOpa3oBaHUsS W ylpaBieHHEe HMH. DakTopbl, BIUAIOIIUE Ha
HalIPaBJICHUE OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. KoHcTaHTa paBHOBECHs M €€ XUMHKO-
aHaJIMTUYecKoe 3HaueHue. Pacuer ko3(pPpuIrieHToB NOOOUHBIX PEAKIIHIA.

1.4. KavecTBeHHbIE U  KOJMYECTBEHHBIE AaHANUTHUYECKHE pEAKIUU C OpPTaHUYECKUMU
AQHAIUTUYECKUMU peareHTaMu B aHAJIN3€ HEOPTraHMYECKHUX BEIIECTB.

Oprannueckne ananutudeckue peareHThl (OP). Krnaccudukamus OP mno tumy peaknwii c
HeoprannueckuMu wuoHamu. KommnekcooOpasyromue OP u crpoeHue ux Monekyn: (yHKIHOHAJIBHO-
aHaJIUTHYEeCKas W aHAJIMTUKO-aKTHBHasg Tpynmnbl. OCOOEHHOCTH W TpeuMyllecTBa ucnoib3oBaHus OP,
oOnactu mnpuMeHeHHs. J(OMOJHUTENbHO: TeopHusl AEUCTBUS KoMmIulekcooOpasyromux OP, yuer moHHOrO
cocrossHus OP u Meramna. ['unore3a aHanoruii M mpakTHYECKHE BbIBOJBI M3 Hee. IIpupona xummueckoin
cBsi3u B Komiiekcax OP ¢ moHamMu MeTasioB U €€ MPOSIBIICHHE B IIBETHOCTH KoMIUieKcoB. Peakuuu OP c
XpOMOGOpPHBIMU  3JIeMEHTaMH. VHTEHCHUBHOCTb OKPAaCKM aHAIUTHYECKUX (OpM U HMHTEHCUBHOCTh
norsiouieHus. Mcrnonb30BaHre peakifil OpraHn4eckiux peareHToB B POTOMETPUUECKOM aHAIIN3E.

Paszoen 2. KonuuecTBEeHHbIN XMMUYECKHI aHAIN3

2.1. [TpuHIMIIBL ¥ 33]]a91 KOJTMYECTBEHHOTO aHAIIN3A.

Knaccugukanus MeTo10B KOJTUYECTBEHHOI0 aHaIn3a. TpeGoBaHus, MPeabsBIsIEMble K XUMUYECKIM
peakuusM B KOJIMYECTBEHHOM aHaiM3e. OTamnbl KOJUYECTBEHHOIO OINpefeNieHus. XapaKTepUCTHKa
pE3yJIbTAaTOB KOJIMYECTBEHHOIO XMMHUYECKOro aHanusa. OmpezeneHue coiepkaHMs BELIECTBA B PacTBOPE,
pacuetHbie  ¢opMynbl. CnocoObl MpencTaBiIeHHs] pe3yabTaTOB aHalu3a. TecThl Ha  BbISBICHUE
CHCTEMaTHYECKUX MOTPEHIHOCTEH B pe3yibTaTaX KOJIMYECTBEHHOIO0 XMMUYECKoro aHaiusa. [Ipo6oorbop u
pOOOMOATrOTOBKA.
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2.2. Tutpumerpuueckuii ananus. THUITBI peakiyii, HCTIOJIb3YeMbIX B TATpUMETpUU. TpeboBaHus,
IIPEIbABISAEMBIC K HUM.

[Mpuniun TtutpumeTpun. TutpoBanue u ero dTambl. [paduueckoe wu300pakeHue mporecca
TUTPOBAHUSA — KPHUBBIC TUTPOBaHUsA, UX BHUIbl. CKauOK Ha KPUBOM TUTPOBAHHUA, TOYKA HKBMBAJIECHTHOCTU
(T.9.) u xoneunas touka tutpoBanus (K.T.T.). IlepBuunsie u BTOpUuHBbIE cTaHAapThl. [Ipuemsl
TUTPUMETPUUECKOr0 aHajau3a: IMpsMoe M oOpaTHOE THUTPOBAHHE, KOCBEHHbIE METOMbl. THIBI peakuui,
UCTIOJIb3YEMBIX B THTPUMETPHUECKOM aHAIIN3€; TPEOOBAHMUS, IPEIbIBISAEMbIC K HUM.

JIOTIOJIHATENBHO: MHCTPYMEHTAJIBHBIE METOABI HHAUKauuu TO. [loTeHImoMeTpruecKoe TUTPOBAHUE.
Meron I'pana. JIpyrue criocoObl ycTaHOBICHHSI KOHEUHOW TOYKU TUTPOBAHMSL.

2.3. Peakuuu HeMTpanu3auuu B KOJUYECTBEHHOM XUMUYECKOM aHAJIM3E.

MeToapl KHCIOTHO-OCHOBHOTO TUTpOBaHUs. CyIIHOCTh METOAA KHCIOTHO-OCHOBHOI'O TUTPOBAHUS.
KpuBple KUCIOTHO-OCHOBHOIO THUTpOBaHHUA. Pacuer M IOCTpOEHME TEOPETUYECKHX KPHUBBIX TUTPOBAHMS
CWJIBHBIX U CJIA0BbIX OJHOOCHOBHBIX HPOTONUTOB. DAKTOPHI, BIMSIONIME HA BEJIMYMHY CKauka Ha KPHUBBIX
KHCJIOTHO-OCHOBHOI'O TUTpoBaHUs. CHocoObl YCTaHOBJIEHUS KOHEUHOM TOUYKM TuUTpoBaHus. KucnortHo-
OCHOBHBIC MH/IMKATOPBI, MHTEPBAI Mepexo/ia OKPacKu MHAMKATOpa, noka3aTtens TuTpoBaHus (pT). IIpasuiio
BbIOOpa HWHAMKAaTOpa /s KOHKPETHOIO cCiydass TUTpoBaHuda. IIpakThueckoe mnpuMeHEHHE peakuuit
KHCIIOTHO-OCHOBHOTO B3auMoJieicTBus. [loTeHmoMeTpuiyeckoe TATPOBaHUE HAa OCHOBE PEAKLUI KUCIOTHO-
OCHOBHOT'0 B3aMMOJIeHCTBHs. IHIMKATOPHBIE OTPEIIHOCTH U UX OLICHKA.

2.4. AnanuThyecKMe peaKkLMHU KOMILJIEKCOOOpa30BaHUS M OCaXJIEHUS B KOJIWYECTBEHHOM
XUMUYECKOM aHAJIM3E.

Vcnonb3oBaHue KOMILJIEKCOOOpa30BaHUS B XMMUYECKOM aHaiu3e. Heopranuyeckue u opraHuyeckue
muranabl. KOMIIIEKCOHBI M MX CBOWMCTBA. YCJIOBHBIE KOHCTAaHTBI YCTOMYMBOCTH KOMILIEKCOHATOB U HX
pakTU4ecKkoe Hucroib3oBaHue. OO0CHOBaHKUE BbIOOpA ONTHMANIBHBIX YCIOBHH KOMIUIEKCOHOMETPHUUYECKOTO
TUTpOBaHusA. KpuBble KOMINIEKCOHOMETPUYECKOTO TUTPOBaHUsA. DaKTOPHI, BIMAIOIIME HA BEIUYMHY CKadKa
Ha KpuBBIX TUTpoBaHusA. CriocoOs! ycraHoBienus T.0. u K.T.T. MeramioXpoMHble HHIUKATOPbI, IPUHIHII
ux jaevicTBus. Bpibop mMHIMKaTOpa Ui KOHKPETHOTO Cydas TUTPOBAHMSA. AHAIUTUYECKHE BO3MOXXKHOCTH
METOJIa KOMIUIEKCOHOMETPUYECKOTO0 TUTpOBaHuA. [IpuMeHeHre KOMIIJIEKCOHOB B aHAJIUTUYECKONH XMMHHU B
KayeCcTBE MACKUPYIOUIMX areHToB. [IpuMeHeHne XHMMHUYECKHUX peakUuidl KOMIUIEKCOOOpa3oBaHUs B
(OTOMETPUUYECKOM aHaju3e, B METO/AE KOHJIYKTOMETPUYECKOr0 TUTPOBaHUA. Peakuum ocaxiaeHus B
KOJIMYECTBEHHOM XHMHYecKoM aHanu3ze. ['paBuMerpudeckuii ananus. Teoperndeckoe 000CHOBaHUE BbIOOpa
ONTUMAJIBHBIX YCIIOBHHM OCaXIECHUS KPUCTAUIMYECKUX U aMOpGHBIX OcalkoB. IIpuMeHeHne XMMHUYECKUX
peakuuii oOcaXJAEHHs B METOJE MOTEHIMOMETPUUECKOTO THUTPOBAHMS, B METOJAE TYpOUIAUMETPHUHU.
OcobeHHOCTH peakiuil KoMIulekcooOpa3zoBaHUs (XenaTooOpa3oBaHusi) HOHOB MetamioB ¢ OJ[TA.
OcanurenbHOE TUTPOBAHUE.

2.5. AHanuTHYEeCKHE pEaKUUU OKUCICHHUSI-BOCCTAHOBIEHUS B KOJMYECTBEHHOM XHMUYECKOM
aHaJn3e.

OKHCIUTENBHO-BOCCTAHOBUTEIbHAS PEAKLUs M OKHCINTEIbHO-BOCCTAHOBUTENIBHBIN MOTEHIIAAI.
KoHcTanThl paBHOBECHSI OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakluid. BpiOOp TUTpaHTa M ONTHMAaIbHBIX
ycioBuil TUTpoBaHMs. KpuBble OKMCINTENBHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUs. PaKTOPBI, BIUAIOIIUE HA
BEJIMYMHY CKauka Ha KpUBOM TUTpOBaHUS. VMHIMKalMsg KOHEYHOW TOYKH TUTPOBAHUS XMMHMUYECKUMH H
¢u3uKo-xMMHYeCKUMH MeToJaMu. [lepMaHranaromeTpus. XapakTepuCcTUKa MeTo/a. Y CIIOBHS MPOBEACHUS
IIEpPMaHraHATOMETPUYECKUX  OIpeleseHuil. BemecTBa, omnpeaensemMple  NEPMAHTAHATOMETPUYECKUM
MeronoM. JlocromHcTBa M HepocTratku Meroja. HMomomerpus. XapakTepuCTHKa METONA, YCIIOBHS
IIPOBEICHUS HOJOMETPUUYECKOIO ONpeeneHus BeniecTB. JJoctonHcTBa u Hegocratku Meroqa. [Ipumenenue
peaKuil OKMCIEHUA-BOCCTAHOBIIEHHS B METO/1€ IOTEHLINOMETPUYECKOTO TUTPOBAHUSI.

2.6. NorooOMeHHast xpoMatorpadusi B KOJIMYECTBEHHOM XHUMUYECKOM aHAIIN3e.

TpeboBanus, npeabABIsSeMble K peakIMsIM HOHHOro oOMeHa. M3oTrepma mMoHHOro oomeHa. Buibop
ONTUMAJBHBIX  YCIOBUH HMOHOOOMEHHOTO paszfieneHus BemecTB. [IpumeHeHHMEe  HMOHOOOMEHHOM
xpomarorpaduu B aHAIMTHYECKOM XMMHUHU OPraHMYECKHMX M HEOPraHMYeCKHX COEJAMHEHHH: pa3JlielieHue,
OYHCTKA, KOHUEHTPUPOBAHUE U T.1.

Pasoen 3. BBenenue B pu3nKo-XxuMudeckrue (MHCTPYMEHTAIbHBIE) METO/IbI aHAJIN3A

3.1. ®PXMA — cocTaBHas 4acTh COBPEMEHHOW aHATMTHYECKOW XMMUH.
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Knaccudpukanus  QU3MKO-XUMUYECKHX  METOJOB  aHalu3a. AHAIUTUYECKUH CHUTHal  Kak
nH(popMaTuBHAs (PYHKIMS COCTaBa BEIIECTBA M €0 KOJWYECTBA. [IpuMephl aHAIMTHYECKUX CUTHAJIOB U UX
n3Mepenuii B DXMA.

3.2. MeTpoioruieckrue OCHOBbI aHATUTUYECKUX METOJIOB.

OCHOBHBIE aHAJTUTUKO-METPOJIOTUUECKUE XapPAKTEPUCTUKA METOJIOB M PE3yJIbTaTOB aHAJIM3a,
CrocoObI UX OILICHKH: MpeAesl 00HAPYKEHU, KOI(P(UIIMEHT YyBCTBUTEILHOCTH, HIKHSS M BEPXHSSA TPaHUIIA
JMara3oHa OINPENEeIsIEMbIX COJEPKAHHUM, CEJIEKTUBHOCTh, IPELUU3UOHHOCTh B YCJIOBHSIX CXOJUMOCTH
(TOBTOPSIEMOCTH) U BOCTIPOM3BOJIMMOCTH, MPABHIILHOCTD, 3KcIpeccHOCTh. O000menHbie cBenenus o 'OCT
P CO 5725 (2002).

3.3. O0mas xapakTepuCTKa CIIEKTPAIBHBIX, SJCKTPOXUMHUECKUX U XPOMATOTpapUIecCKX METOJ0B
ananu3a. [IpencraBnenue o GOTOMETPUUYECKHX, MMOTEIIUOMETPHYECKUX METOIaX aHAJIM3a U MOHHOOOMEHHOM
xpomaTorpadum.

4 O0beM yueOHO JUCUMIITIMHBI

. O0BbeM TUCHUILINHBI
Bup yuedHoii paboTbl

3E | Akaa. 4. | AcTp.4.
O01as Tpy10eMKOCTh JUCITUIIJIMHBI 4 144 108
KonrakTHasi pa6oTa — ayuTOPHbBIE 3aHATHSI: 3,56 128 96
Jlexmun 1,78 64 48
[TpakTnueckue 3anstus (I113) - - -
Jlaboparopubie padboTs (JIP) 1,78 64 48
CamocrosiTesbHasi padora 0,44 16,0 12
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3

0,44
CamocTosiTeTbHOE H3YUYCHHUE Pa3/IesIOB JUCITUTIINHBI 15,6 11,7
Bujx UTOroBOro KOHTpOJIS: 3adeT ¢ OEHKOH

AHHOTANUsA padoyeid MpPOrpaMMbl TUCUUIIIMHBI
«Dusnyeckass XMMHUI»

1. IIEJ'IB AUCHMIIVIMHBI — PACKPBITH CMBICII OCHOBHBIX 3aKOHOB, YHPaBJIAIOMINX XOA0OM XUMHUYECKOI'O
rnpomnecca, 1mokKa3aTb obactu MMPUTOKCHUS 3TUX 3dKOHOB U HAYYUTb CTYACHTA I'PAMOTHO MIPUMCHATH UX IIPU
PCHICHUN KOHKPCTHBIX TCOPETUYCCKUX U IIPAKTHUYICCKUX 3a/1a4.

2. B pe3ysbTare n3yueHus JUCHUIJIMHBI 00yYAOUIUICS TOIKEH:
Obnadams CleTyIONTUMU KOMITIETCHIIMSIMU U MHANKATOPAMH MX JOCTHXKCHHUS:
OIIK-1.1; OIIK-1.5; OIIK-1.6
3name:

— OCHOBHBIC 3aKOHBI (U3MYECKOW XWUMHUH, B3aUMOCBS3b (DU3MYECKHX W XUMHUYCCKUX XapaKTCPHCTUK
nporiecca;

— TYTU OMpeAeNeHHUs BAKHEHIIMX XapaKTEPUCTUK XUMHUYECKOTO paBHOBeCHs (KOHCTAHTHI PaBHOBECHS,
PaBHOBECHOTO BBIXOJIa MPOJYKTa, CTETICHU MPEBPAIICHUS UCXOMHBIX BEIIECTB) M BIHMSHUS Pa3TMYHBIX
(hakTOpOB HA CMEIIIEHNE XUMUYECKOTO PAaBHOBECHS;

— YCTIOBHS yCTaHOBIIEHUs (Da30BBIX paBHOBECHUI B OJIHO- © MHOTOKOMIIOHEHTHBIX CUCTEMaX, BO3MOKHOCTH
pas3zieNieHus CIOXKHBIX CHCTEM Ha COCTABJISIONINE KOMIIOHEHTHI;

— TEpMOJAMHAMUYECKOE ONMCAHHE CBOMCTB WJCAIbHBIX W HEHJCATbHBIX PacTBOPOB,
HAXO0XJICHUIO MapIHATLHBIX MOJIIPHBIX BEJIMIMH KOMIIOHCHTOB PacTBOpA.

MOAXOOBl K

Ymems:
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— TPUMEHATh TEOPETUYECKUE 3HAHHS U HKCIEPUMEHTAIbHBIE METOBI HCCIeIOBaHUs (PU3NIECKONH XUMHUH
IpY peIICHUH MPO(PECCHOHANBHBIX 337134,

— MPOBOJAWTH TEPMOJUHAMHYECKHE pAacueThl, OCYLIECTBIATh AaHAIM3 M HA OCHOBE JTOTO JeJaTh
00OCHOBaHHBIE BBIBOJIBI;

— MpeACKa3bIBaTh M HAXOAWUTh ONTHMAJbHBIC YCIOBUS IPOBEICHUS XUMHYECKOTO IIpoIecca C IENbIo
MOJYYEeHUsI MAKCUMAJIbHO BO3MOKHOTO BBIXO/[da MHTEPECYIOLIETO MPOAYKTA;

— IPEACTaBIIATH JaHHBIEC JJAOOPATOPHOTO UCCIEIOBAHUS B rpaguyeckoil popMe U Ha OCHOBE MOITYYEHHBIX
3aBHCUMOCTEH OIpeNeNiaTh COOTBETCTBYIOIINE TEPMOJANHAMHUECKUE M KMHETHUECKUE XapaKTEPUCTUKU
XUMHYECKON CHCTEMBI 1 XUMHUYECKOTO MIPOIIecca;

— TPOBOAMTH AHAIU3 U KPUTHYECKU OLICHWBATH MOIYYEHHBIC SKCIEPUMEHTAIbHbBIC JaHHbIE, 0000IIaTh U
JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OMBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUYECKUX METOJOB (PU3MUECKOW XMMHUHU IS PEHICHUS KOHKPETHBIX
UCCIIE0BATEIbCKUX 3a/1ay;

— HaBBIKAMH OIPEJAETICHUS COCTOSHUS PAaBHOBECHS M CAaMOIIPOM3BOJIBHOTO HANPABJICHUS XHMHYECKOTO
nporecca;

— TnpueMaMu 00paOOTKH TMOIYYEHHBIX ONBITHBIX JAHHBIX JJISl BBISBICHHUS W YCTAHOBIJICHHUS B3aUMOCBS3EH
MEX/1y TEPMOJMHAMHYECKHMHU CBOMCTBAMHU M (PU3NYECKUMH TTapaMeTpaMy IpoLecca;

— 3HaHWSIMU OCHOBHBIX 3aKOHOB (DM3MYECKOW XHMMHUHM IS COJCPIKATEIbHOM HMHTEPHpPETalUH
TEPMOAMHAMHYECKUX PACUETOB.

3. Kpartkoe coaep:xanue TUCHUILIHHBI

4 cemecTp
Pa3nen 1. Xumunyeckasi TepMOIHHAMHKA

1.1. [1epBblit 3aKOH TEPMOJAUHAMUKH

TepMonnHaMuyeckue CUCTEMBl M TEPMOJUHAMUYECKHE TapaMeTpbl. DKCTEHCUBHbBIE U UHTEHCUBHBIE
cBoiicTBa cucTeMbl. TepmoauHamuyeckuid mpouecc. DYHKIUM COCTOSHHUA M (QYHKIHMU Ipolecca.
BHyTpeHHsIs1 sHeprust U SHTAIbIN, UX cBOMCTBA. Temora 1 paboTa kak ¢popMbl iepeaun sHepruu. Padora
pacuMpeHust raza U rnosiesHas pabora. POpMyIMPOBKM HEPBOr0 Hayala TEPMOAWHAMHMKHU. B3aumocBsi3b
TEIUIOThI, PabOThl M M3MEHEHHs BHYTPEHHEH SHEpPruu B H30XOPHOM, HM300apHOM M H30TEPMHUYECKOM
npoueccax. TemnoéMKocTh BellecTBa — W30XOpHas WM M300apHasi, MoJIApHasi, yAelbHas. TennoéMKocTh
UJCANbHBIX Ta30B, B3aUMOCBA3b MOJSpHBIX TemnoéMmkoctelt Cp u Cv maeanbHOro rasa. TemnoéMkocTh
TBEPJBIX BEIIECTB W JKUJIKOCTEH. 3aBUCHUMOCTb MOJISIPHOM W300apHOW TEIUIOEMKOCTH BEIeCTBa OT
TEMIEPATYpPbl, SMIUPUUECKUE ypaBHEHUs (CTENEHHbIE psibl), UX NPUMEHUMOCTb. 3aKOH KyOoB Jlebas,
npaBwio Jromonra u Iltu. Cpeanss wnzobapHas TEIUIOEMKOCTh BEIIECTBA B HMHTEpBaje TeMIeEpaTyp.
TemmeparypHasi 3aBUCUMOCTb IpupalieHus sHTansnuu Beuiectsa (Ht — Ho) mpu mocrossHHOM naBieHuu c
yuétoM (a3oBbIXx mnepexonoB. TemnoBoil »ddexT xumuueckoro mpouecca. OCHOBHOE CTaHAAPTHOE
cocrossHue. CTaHIapTHbIE SHTANBINKM 00pa3oBaHus U cropanus BeuiecTB. [Ipumenenue 3akona I'ecca s
BBIYUCIICHHUS] TEIUIOBBIX 3(P(PEKTOB XMMHUYECKMX U (PHU3UKO-XMMHYECKHX MpolieccoB. CBSA3b TEMIOBBIX
3¢ (eKToB MpH MOCTOSIHHOM O0OBEME M IMPH IOCTOSHHOM JaBJICHUU. 3aBHCUMOCTH TemioBoro 3ddexra
peakuuu oT TemmepaTypbel. BbeiBon u aHanu3 ypaBHeHus: Kupxrodha B auddepenumanbHoi Qopme.
WuTerpupoBanue ypasHeHus: Kupxroda.

1.2. BTopoii 3aK0H TePMOTUHAMUKH.
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Camompou3BOIbHBIE W HECAMONPOM3BOJBHBIE, OOpaTUMble M HEOOpaTUMBbIE, pPaBHOBECHBIC
(KBa3UCTaTUUECKHE) M HEPABHOBECHBIE IMpolecchl. PaboTa paBHOBECHOTO M HEPABHOBECHOTO IPOIIECCOB.
@OopMyIUpPOBKA BTOPOTO Hayajga TEPMOAMHAMHKH. OHTPONUS KaK KPUTEPHH HANpPaBICHHOCTH
CaMONPOM3BOJIBHBIX TPOLIECCOB W PABHOBECHS B HW30JMPOBAHHBIX CUCTEMaX. 3aBUCHUMOCTHb JHTPONHUH
BEILIECTBA OT MapaMeTPOB COCTOSIHUA (TeMIeparyphl, JaBlieHus, 00bema). PacyeT U3MEHEHHs SHTPOIHU B
pa3IMYHBIX MPOIECcCcaX, CBA3AHHBIX C U3MEHEHUEM COCTOSIHMS MJICAIbHOTO Ta3a, a TaKKe YUCTHIX TBEPABIX
WIM KUJKUX BeulecTB. V3MeHeHHe SHTPONUHM B IpoIlecce CMEIICHUs HUJeallbHbIX Ta3oB. V3meHeHue
sHTponuu mpHu (a3oBbix mnepexonax. TemmoBas Teopema HepHcra, mocrynat [lnanka (Tperbe Haudajo
TepMoauHamMuku). CraTucTHYecKas HWHTEpIpeTalys BTOPOro Haudajga TEPMOJIMHAMUKH, YpaBHEHHE
bonbimana-Ilnanka. Beluucienne aOCONIOTHONW SHTPONMM BEIECTBA. PacueT M3MEHEHUs JHTPONHU B
XUMHUYECKHX PpeaKIUsaX NpH pa3iuyHbIX Temreparypax. OObenuHenHoe ypaBHenue | u Il 3akoHOB
TepMOIMHAMHUKH. DHeprus I'enpmronbia u sHeprus ['m00ca Kak KpUTEpHH HANPABICHHOCTU MPOIECCOB H
paBHOBECHS B 3aKPBITHIX CUCTEMaX. XapaKTepuUCTUYecKre (PyHKIMH. 3aBUCUMOCTb dHEPrHH | enbMrosipua u
sHepruu ['mb6bca or mapameTpoB cocTosHUA. TemmepaTypHas 3aBUCMMOCTb SHepruu ['mbbca BemiecTBa ¢
yuétom (azoBbix mnepexoaoB. Pon ¢azoBoro mnepexoma (mepBblif, BTOpoi). YpaBHenus [ub0ca-
['enpmronbia. Pacuer uamMenenuit crangaptHeix sHepruii ['m66ca u ['enbMronplia B XUMUYECKUX PEAKIUSAX
IPU pa3INyYHbIX TeMIepaTypax.

CucTteMbl TEpeMEHHOTO COCTaBa. XHMMHUYECKHH IMOTEHIMA] KOMIIOHEHTa CHCTEMBl. 3aBHCHMOCTh
XMMHAYECKOTO TIOTEHIMANa OT IaBJICHHUS W TEMIIEpAaTyphbl. YCIOBHS PABHOBECHS M CaMOIIPOU3BOJIBHOTO
IPOTEKAHUS IPOIIecca B CUCTEMAaX IMEPEMEHHOTO COCTaBa.

1.3. Xumuueckoe paBHOBECHE.

MartepuanbHblii 0anaHC XUMHUYECKOW PEaKIuu, CTETEeHb MpEBpallleHus, XUMHUUYECKas MepeMEeHHAs.
YpaBHeHHE H30TEPMbl XUMHUYECKOW peakiuu (m3orepmbl Bant-I'odda). Xumuueckoe cpoacTtBo. AHamusz
YpaBHEHUS M30TE€PMBI [UIsl OINpEAETICHUS HAMpaBJICHUS CaMOMPOU3BOJBHOIO TMPOTEKAHHUS XUMHUYECKOM
peakuMM OT JIaHHOTO HCXOJHOTO (HEPaBHOBECHOTO) COCTOSHHs. TepMoauHamMuuyeckass KOHCTaHTa
XMMHYECKOTO PABHOBECHS M OMIIUPUYECKUE KOHCTaHThI xummdeckoro pasHoBecus (Kx, K, Kn, Kp),
YPaBHEHHUS UX CBSI3U JUISl pEakluu B UJeaIbHOM ra30Boi cmecH. KoHCTaHTBI paBHOBECHS JIJIs1 TOMOTE€HHBIX U
TeTepOreHHbIX peaklui, UAeaTbHbIX U HEeHJEalbHBIX PEAKIUMOHHBIX cHcTeM (Ha npumepax). CmenieHue
XUMHYECKOTO PaBHOBECHUsS NpH M3MeHeHuHu obmiero nasieHus (T = const) u nmpu A00aBIEHUU B CHUCTEMY
ureptHoro rasa (T = const, P = const).

Bnusuue TEMIICPATYPbl HAa KOHCTAHTY XUMHWYCCKOI'O PABHOBECHUA, YPABHCHUA I/I306apLI " HU30XOPpPbI
XUMHYECKOMN PCaKIunu. BHBOI[, AHAJIN3 U UHTCTPUPOBAHUC HA3BAHHBIX ypaBHCHI/Iﬁ Ha NIpUMEPC YPABHCHUA
I/1306apI>I. Pacuer CpEAHCTO U HUCTHUHHOI'O TCIIJIOBOTO 3(1)(beKTa XHUMHUYCCKUX peaKuHﬁ N3 3aBUCHMMOCTH
TepMO,[[HHaMI/I‘IeCKOﬁ KOHCTAHTBI PABHOBCCHUA OT TEMIICPATYPHI. PacueTr xoHCTaHT PAaBHOBCCHUSA XUMHWYCCKUX
peaKuHﬁ U3 CTAaHJAPTHBIX TCPMOJMHAMUUCCKHX q)yHKHI/Iﬁ BCIICCTB. Brrunciaenne KOHCTaHT paBHOBECUSA
XUMHUYCCKUX peaxunﬁ 0 CHIpaBOYHBIM JaHHBIM O KOHCTAaHTax paBHOBECUA pealcum?l 06pa3013aH1/1$1
CO€J1HH€HPII>'I N3 ITPOCTHIX BECUICCTB.

Pa3znen 2. ®a3oBbIe PaBHOBECHSA B OJHOKOMIIOHCHTHBIX CHCTEMaXx

2.1. ®a3oBEIe Nepexoanl 1 (1)330132151 AuarpaMma COCTOSIHUA IJI1 OAJHOKOMIIOHCHTHBIX CUCTEM

da3a, KOMIOHEHT, YuCllo creneHer cBoOonbl. IlpaBuno ¢a3z ['mbG6ca. IIpumenenue npasuia ¢asz
I'mG6ca nnst ananuza (a3oBBHIX pPaBHOBECHH B OJHOKOMIIOHEHTHBIX cHcTeMax. JluarpamMma COCTOSHUS
OJTHOKOMIIOHEHTHO# CUCTeMBI, €€ (pa30BbIe OIS, TUHUH ¥ TPOWHBIE TOYKH, BHIPAKAIOIINE COOTBETCTBEHHO
onHo(daznoe, nByxdaszHoe u TpexdazHoe paBHOBecHs. HacwleHHBIN Mmap, TemmeparypHas 3aBHCHMOCTH
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JIaBJICHUS HACBIIEHHOTO mapa. KpuTnueckas Touka, KPUTUYECKOE COCTOSIHUE BEIECTBA, €r0 OCOOCHHOCTH.
BoeiBoa u ananu3 ypaBHeHus KianelipoHa. 3aBUCMMOCTb TEMIIEPATYyphl IUIABJIECHUS OT BHEIIHETO JIABICHMUS,
MHTETpUpOBaHue ypaBHeHMs1 KilanelipoHa [uisi paBHOBECHsI TBEpPAOE TENO - JKUAKOCThb. PaBHOBecHus ¢
ra3oBoil ¢asoii, ypasuenue Kmaneiipona-Knaysnyca, BBIBOJ 1 MHTETPHUPOBAHUE YPABHEHUS IJISI OTIHMCAHHS
JVHUN UCTIapeHus U cyOIMMaluu, UCIoIb3yeMble gonyieHus. OrnpeeneHne KOOpJUHAT TPOHHOM TOUKH.

2.2. Onpenenenre TepMOAMHAMUYCCKUX QYHKIIUN Mporiecca (pa3oBOro rnepexosia

[Ipumenenue ypaBuenus Kuanelipona-Knaysmyca mist pacyera u3MEHEHHS] TEPMOJAMHAMUYECKUX
byHkuil npu (pa3oBbIX MpeBpalleHusx. B3auMocBa3b SHTANBIUN TUIaBJICHUS, UCHIAPEHUS U BO3TOHKHU B
TPOMHOM TOYKE. DMIIUpUUYECKOe mpaBuiio TpyToHa.

Paznen 3. TepmoaunaMuyeckasi TeOpusi pacCTBOPOB
3.1. OcHOBBI TEPMOAMHAMMKY pacTBOPOB. IlaprinanbHbie MOJIbHBIE BETUUYHUHBI

Knaccudukanuu pactBopoB. [lapumanbHble MoOJsipHbIE BenW4yMHBL. YpaBHeHHs [uO6ca-/lrorema
(BbIBOA M aHaAJINM3). MeTo/bl onpeaeneHus NapuuaaIbHbIX MOJIIPHBIX BEIMUUH (METOJI KacaTeabHbIX U METOJ
oTpe3KoB). OTHOCUTENIbHbIE MNaplLUaIbHbIE MOJSPHBIE BEIUYMHBI (MApLUAIbHbIE MOJISApHBbIE (DYHKIMH
cMmemeHus). TepMoanHaMuuecKue GyHKIUN CMEIIEeHUs.

3.2. TepMOI[I/IHaMI/I‘leCKOC OIMMCAHUC UICAIIBHBIX U HCUJACAJIbHBIX PACTBOPOB

WneanpHbie (COBEpIICHHBIC) pacTBOphl. XHMHUYECKHH IOTCHIMAI KOMIIOHEHTA WJICAIBHOTO
pactBopa. TepmoaunHamMuueckue QYHKIIMHM CMEIICHUS ISl HIICATBHBIX PacTBOpOB. PaBHOBecHe "WcabHBIM
pactBop-miap", 3akoH Payims, rpaduueckas wHTepnperanus 3akoHa Payms. IlpenenbHo pa30OaBicHHBIC
PacTBOpPLI, 3aKOH FerI/I ypaBHCHI/Ie XUMHUYCCKOI'0 IMOTCHIUaIa I paCTBOPHUTCIA W PACTBOPCHHOIO
BemecTBa. HewupeanbHbie (peajabHbIE) PacTBOPHI, IMOJOKUTEIbHBIE M OTPULIATEIBHBIE OTKJIOHEHHUS OT
uaeansHocTl (0T 3akoHa Paymst). CraHpmapTHBIE COCTOSIHMSI KOMIIOHEHTOB pacTBopa. CHUMMETpUYHAs U
HECUMMETPUYHAsI CHCTEMbI CpaBHEHUS. PacueT akTHBHOCTEH U paliMoOHANbHBIX KOA((UIIMEHTOB aKTUBHOCTH
KOMIIOHEHTOB pacTBopa. TepmonuHamudeckue GYHKIMM CMEIICHUs [UIs HEeWAeadbHBIX PacTBOPOB.
3aBUCHUMOCThH aKTUBHOCTH U KOA(PPUIINEHTa aKTUBHOCTH KOMIIOHEHTA OT TeMIIepaTyphl U AaBICHUS.

3.3. KomuratuBHbIC CBOMCTBA pa30aBICHHBIX PACTBOPOB HEJETYINX BEHIECTB B JICTYYEM PACTBOPHUTEIIES

Konnurarushsle cBoiicTBa pa30aBIeHHBIX PACTBOPOB HEJIETYUHX BELIECTB B JIETYUYHUX PACTBOPUTEISAX
(moHMKEHNWE JaBJIEHUs HACBIIIEHHOTO Iapa pPAacTBOPHUTENsS HAJ PacTBOPOM IO CPaBHEHHIO C YHCTBHIM
pacTBOpPUTENIEM, IOBBIIICHHE TEMIEPATYpPhl Hadajla KUIIEHWS M IIOHWKEHHWE TeMIepaTypsl Hadasia
OTBEpJIEBAaHUsI PaCTBOPOB, OCMOTHUYECKOE JiaBlieHUE). DOYIIIMOCKONUYECKast U KPHOCKONUYECKast KOHCTaHThI
pacTBOpUTEIIA. BBIBOJ ypaBHEHHs, CBA3BIBAIOLLEIO IIOHMKEHUE TEMIEPATypbl Hayajla OTBEPACBaHUA C
KOHIIEHTpauueil pactBopa. OcMoc, OCMOTHYECKOE JaBieHue, oOpaTHbBIi ocMoc. Vcnonb3oBaHue
KOJUIMTaTUBHBIX CBOWCTB [UJIl OIpPEACIICHUS MOJSPHOM MAacChl, CTEIEHW IUCCOLUALUU WIH CTEIEHU
accolManyuy paCTBOPEHHOIO BEILECTBA.

Pa3znen 4. ®a3oBbie paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMAaX
4.1. PaBHOBECHE «OKUIKHI pACTBOP - HACHIICHHBIN MMap» B IBYXKOMIIOHEHTHBIX CHCTEMaX.

JluarpaMmbl «IaBJIEHHE-COCTaB», «TEMIIEPaTypa-CoCTaBy», «COCTaB Iapa-COCTaB JKUAKOCTH» JUIs
UJCaNbHBIX M HEUeaNbHBIX pacTBOpoB. [IpuMeHenue npaBuia (a3 K UCCIEJOBAHUIO JUAarpaMM. 3aKOHBI
I'n66ca-KonoBasioBa. A3seoTponus, TepMOAMHAMUYECKOE YCIOBHE TOYKM aszeoTpora. IIpaBuio pelyara.
OU3UKO-XMMUYECKHE OCHOBBI pPa3eNIeHUs KUAKHX CMeceil MeToJaMH MEePErOHKU U PeKTU(DHUKAIMH.
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4.2. PaBHOBECHE GKUJKOCTH-TBEPJOE» B IBYXKOMIIOHEHTHBIX CHCTEMAX.

TepMmuueckuil aHanu3, KPUBBIE OXJIAXKICHUSA, ITOCTPOCHHUE IHArpaMMBbl IIJIABKOCTH II0 KPUBBIM
oxnaxaeHusi. CUCTEMBl C OrpaHUYEHHONW WM HEOTPAHWYEHHOW PAacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPIOM
coctosHuu. M3omoppusm. Tumbsl TBepAslX  pacTBOpoB. JluarpamMmbl — IIaBKOCTH — HU30MOpP(HO
KPUCTAJUIM3YIOIIMUXCS BewlecTB. JluarpamMmbl IJIaBKOCTHM CHCTEM € OTPaHMYEHHOM PACTBOPUMOCTBIO B
TBEPAOM  COCTOSIHMM. OBTEKTMUYECKOE U IEPUTEKTHUYECKOe paBHOBecusa. OrmpenencHue cocraBa
IBTEKTHUYECKOM JKUIKOCTH IOCTpOeHHEM TpeyrosbHuka Tammana. [Ipumenenue npaBumia ¢a3 ['m66ca k
UCCIIEI0BaHHIO (Da30BBIX PaBHOBECHUH.

5 cemecTp
Pa3pnen S. PacTBOpBI 2JIEKTPOJIUTOB
5.1 PacTBOpPBI 3IEKTPOJIUTOB B CTATUYECKUX YCITOBHUAX

TepmoarHaMU4YecKoe OMUCAHKWE CBOWCTB PACTBOPOB AIIEKTPOIUTOB. AKTUBHOCTH M KO3 (HUIIHMESHTHI
AKTUBHOCTH DJICKTPOJIMTA W HMOHOB B PAacTBOpE, CPEAHHE HOHHBIE KOA(P(UIMEHTH aKTUBHOCTU. CBS3b
AKTUBHOCTH 3JICKTPOJIUTA CO CpeHEN MOHHOW aKTUBHOCTBIO U KOHIIEHTpaLuei anekTponura. MoHHas cuia
pactBopa. IIpaBuno uoHHON cwibl. OCHOBHBIE IIOJIOKEHUS DJIEKTPOCTATUYECKOM TEOPUU CHIIBHBIX
anektpoiutoB Jlebas-Xrokkens. IlpenenvHbiit 3akoH [lebas-XIOKkens, BTOpOe U TpeThbe MNPUOIMIKEHHS
TEOPHH, TpapruecKoe NPEACTABICHUE 3TUX 3aBUCUMOCTEH.

5.2 PacTBOpBI 2NIEKTPOIIUTOB B AMHAMUYECKUX YCIOBHIX

[IpoBonHuky anexTpudeckoro Toka I u Il pona, moHHAsA M 3JIEKTPOHHASI POBOAUMOCTB. Y I€JIbHAS,
MOJIIpHasi ¥ SKBUBAJIECHTHAsl 3JIEKTPUYECKHE IMPOBOJUMOCTH, B3aUMOCBS3b MEXAY HUMHU. 3aBUCUMOCTb
YAEIBHOW M MOJSPHOM AJIEKTPUYECKOM INMPOBOJAMMOCTEH OT KOHLEHTpAlUH, TEMIEPATYpbl U IPUPOJBI
pactBopuTtens. CKOpOCTh U MOABHKHOCTH (a0COIOTHAsE CKOPOCTh JABMXKEHHSI) HOHOB. 3aKOH HE3aBUCHMOTO
JBYDKEHUS HOHOB (3akoH Kombpaymia). [IpenenbHble MOJISIpHBIE 3JIEKTPONPOBOJHOCTH HOHOB. DcTadeTHbIH
MEXaHU3M IIEpEeHOCa DJIEKTPUYECTBA HMOHAMHU THAPOKCOHMS M TUApPOKCcWiIa. Yucina mepeHoca HOHOB.
ONEKTPONPOBOJHOCTh PACTBOPOB CHIIBHBIX JJIEKTPOJINTOB, YPAaBHEHUE KOpHS KBaApaTHOro (ypaBHEHHE
Konbpaymia). [IpumeHeHre TE€OpUM CHIBHBIX 3JIEKTPOJIUTOB Ui OOBSCHEHUS 3JIEKTPO(YOPETUYECKOTO U
penakcaiMoHHOTO Y(PPEKTOB CHIKEHUSI DJIEKTPOIIPOBOIHOCTH. BiiusiHe moJiel BHICOKON HANPSKEHHOCTH U
BBICOKOM YacTOThl TNEPEMEHHOIO TOKa Ha 3JIEKTPOIPOBOJHOCTh PACTBOPOB. METONMKM HW3MEpPEHHUs
3EKTPONPOBOAHOCTH. KOHIYKTOMETpHUECKOE OMpE/IEIeHUE CTENIEHN U KOHCTAHTBI JUCCOLMAIMH CIa0bIX
9JIEKTPOJIMTOB, TEIUIOThI, SHTPONMM M HHeprun [mOOca mpomecca JUCCOIMALMUHU, PACTBOPUMOCTH
Maj0pacTBOPUMBIX COCAUHEHUMN.

Pa3znen 6. JaexkTpoxumMuveckne CHCTEMbI (11e1H)
6.1 3/1C u s1eKTpoAHbIE TOTEHIUAIBI

DNEKTPOXUMHYECKHE CHUCTEMBI (Lienu). Bo3HMKHOBEHHME CKauka IOTEHLMAla Ha TPAHUIE pa3fena
npoBogHUKOB [ u I poma. JIBOMHON 3JIEKTPUYECKHI CIOM. DIIEKTPOXMMUYECKUN TMOTEHIMAJ, TajJbBaHU-
noteHuuan. OOpaTuMble AJEKTPOABI U OOpaTUMBbIE  BJIEKTPOXUMHYECKHE 1LEeNU  (SJIEMEHTHI).
DONEeKTPOABMKYIIasi CUjla TalbBAHWYECKOTO AJIEMEHTA, YCIOBHBIM 3JIEKTPOJHBIM MOTeHIMAN (MIOTEHLHAaT B
BoiopoaHoM mkazie). Cesa3p DJ1C raabBaHUYECKON LEMU C JIEKTPOIHBIMU MOTeHIManaMu. [1paBuio 3HakoB
OJIC u 3neKTpOAHBIX NOTEHLMANOoB. TepMoaMHAMMUECKas TEOpUs TalbBaHUYECKHX sBJICHUH. BpiBon un
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aHanu3 ypaBHeHuss Hepucra, Bblpaxaroniero 3aBucumoctb JJIC raiabBaHUYECKOTO 3JIEMEHTa OT
AKTUBHOCTEH  KOMIIOHEHTOB  JJICKTPOJHOH  peakiuu. YpaBHenue [ uObca-I'enmbMronmbiia — Juis
ANEKTPOXUMUUYECKHX cHCTeM. 3aBUCUMOCTh JJIC ranbBaHMYECKOrO0 JJIEMEHTa OT TEeMIEpaTyphl.
Knaccupukanuss 3JI€KTPOOB: AJCKTPOABl IMEPBOTO U BTOPOTO pPOJa, Ta30BbIC, OKHCIUTEIBHO-
BOCCTaHOBUTENbHBIE. YpaBHeHHe HepHeTa Uil moTeHIHaa 3JI1eKTPOI0B BCEX BUOB.

6.2. "'anpBaHNYECKUE DIIEMEHTEI

Tunsl raapBaHUYECKUX AJIEMEHTOB: XUMUYECKHE, KOHIIEHTPALMOHHBIE, C IIEpEHOCOM, 0e3 mepeHoca.
Juddy3noHHbIl MOTEHIMAN, MEXaHW3M BO3HMKHOBEHHMSI M METOJbI €ro yCTpaHeHUs (CBEACHHS K
MUHHUMaJIbHOW BenuuuHe). Meroguka m3mepeHuss DJIC W 3JIeKTpOAHBIX MOTeHIUanoB. [IpumeHeHue
NOTECHIIMOMETPUM JJIsI  ONPENEICHUSI TEPMOJUHAMUYECKUX XapPAaKTEPUCTUK XUMHUYECKUX PEaKIIHi,
MNPOTEKAIOIIMX B TaJIbBAaHUYECKOM II€MH, KOHCTAaHT XHMMHYECKOTO pPAaBHOBECHUS, AaKTUBHOCTEH U
KOX(P(QUIIMEHTOB  aKTUBHOCTU  JJIEKTPONHMTOB, pH  pacTBOpOB, TIPOU3BEIEHUS  PACTBOPUMOCTHU
MaJjIoOpaCTBOPUMBIX COCAMHEHUN. XUMUUYECKUE UCTOYHUKU TOKA.

Pa3znea 7. XumMuyeckass KHHETHKA
7.1. ®opmanbHasi KHHETHKA

TepmoauHaMuyeckas  BO3MOXHOCTh — Ipolecca W €ro  IpakTudeckas  (KMHeTH4ecKas)
ocyecTBUMOCTb. [Ipenmer u 3agaun xuMudeckoi KuHeTHKU. OCHOBHBIE MOHATUS (POPMaTbHON KHHETUKH:
CKOPOCTh XHUMHYECKOW PEaKIMH, MOJICKYJISIPHOCTh, YAaCTHBIM M OOmMA mopsaok. OCHOBHOM MOCTYnatr
XUMUYECKOM KMHETHKH, KHHETUYECKOE ypaBHEHUE CKOPOCTH peaknuu. KoHCTaHTa CKOPOCTH XMMHYECKON
peaKkuyu, pasMEPHOCTh KOHCTAHTBI CKOPOCTH. MeEToabl ONpelnerneHus CKOPOCTEH XMMUYECKHX DPEaKLHM.
[Ipocteie (371eMeHTapHblE) W CIOXHbIE peakuud. KuHeTuka nOpocThIX M (OPMAIBHO MPOCTHIX
OJIHOCTOPOHHUX TOMOIEHHBIX peakuuil. Peaknuum 1niepBoro, BTOPOrO UM TPETHETO  MOPSIAKOB.
JuddepenunanbHas u MHTErpanbHas (OpMbl KHHETUYECKMX YpaBHEHMH, KWHETHUYEeCKHe KpuBble. JInHeiiHoe
IIPEJICTAaBICHUE KUHETUYECKMX KPHUBBIX MUl pEakUMi pas3In4yHbIX MOPAIKOB. BpeMms mnosynpespalueHus.
Peakuuu HyneBoro nopsiaka. Meroa uzosiTka (n3ossinun) OCTBaIbAa ONMpeaesIeHUs] YaCTHBIX MOPSIKOB I10
COOTBETCTBYIOIIEMY peareHTy. JuddepeHunanbHble M HHTETPAJbHbIE METOJAbl ONpEIeNICHUs MOopsiaKa
peakuuu. Pa3nuume KOHLIEHTPALMOHHOTO W BPEMEHHOro mnopsiakoB. CnoxHble peakuuu. [IpuHiumn
HE3aBUCHMOI'0 TNPOTEKaHUsl 3JIEMEHTapHbIX peakuui. OOpaTuMble M TMapajljiesibHblE pPEaklUd NEPBOro
nopsaka. luddepeHunanbHple ypaBHEHHS, ONMUCHIBAIOLINE CKOPOCTH 3TUX peaklui, UX UHTETPUpPOBAHUE.
Kunerndeckue KpuBble Ul KaXAOro M3 pearupyromux BemecTB. llocnenoBartenbHble peaknuu 1-ro
nopsiaka. Cucrema uddepeHIHanbHbIX YpaBHEHMH, OMNMCHIBAIOIIMX KHWHETHKY I0CJIEI0BaTEeNbHBIX
peaknuii. KuHeTndeckne ypaBHEHMsSI M KHHETHYECKHE KpPHBBIE JJII BCEX YYAaCTHHUKOB peakuuu. Bpems
JOCTHMKEHUSI MaKCHUMAJIbHOM KOHLIEHTpAlMM IPOMEXYTOYHOI'O BEIECTBA. 3aBUCUMOCTb MaKCHUMAalbHOU
KOHLICHTpALUU IMPOMEXYTOYHOI'O BEILIECTBA OT COOTHOILIECHHS KOHCTAHT CKOPOCTEM OTHEIBHBIX CTaJHUU
MOCJIEA0BATENbHON peakiuu. [[puHIUn TUMATHPYIOIIEH CTaJANKU MOCIEeI0BAaTEIbHON XUMUYECKOW PEaKIUU.
CranuoHapHbId  pEeXUM NPOTEKAHUS IOCIEAOBATENbHBIX peakuuid. MeToa  KBa3MCTalMOHAPHBIX
KOHIEHTpalui, oOjacTb NpuMeHeHUs. BiusHue temmepaTypbl Ha CKOPOCTb XMMHUYECKOM peakluu,
npubmkeHHoe mnpaswio Baut-T'odda. YpaBHenue Appenuyca B auddepeHIHaTbHOW U HHTErpajibHOU
dopme. DOddexkTuBHAsS dHEpPrus aKTUBALMM U MPEIIKCIOHEHIHUANbHBIM MHOXHUTENIb, METOJbl HX
OIIPENETICHUS U3 DKCIIEPUMEHTAJIBHBIX JAHHBIX.

7.2. Teopuu XUMHUYECKON KHHETUKHU
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Teopus aktuBnbIX (OunHapubIX) coynapeHuii (TAC). CkopocTh peakiuy Kak YWCIO CTOTKHOBEHHMA
AKTUBHBIX MOJIEKYJ B €IUHHIY BpeMeHU. KoHCTaHTa CKOpOCTH OMMOJIEKYISIpHOUN peakuuu. Duszmueckuid
CMBICJT TPEAIKCIIOHEHIMATLHOTO MHOXKHUTENSI M DJHEPrud aKTUBAIMM B paMKax TEOPUHM AKTHUBHBIX
coynapenuii. Crepuueckuii (akTop, HEOOXOIUMOCTh €T0 BBEACHHS B KHHETHYECKOE YPAaBHEHHUE PEAKIIHH.
JlocToMHCTBa M HEAOCTaTKUM TEOPUM AKTHBHBIX coyAapeHui. MexaHu3M MOHOMOJIEKYJSIPHBIX Ta30BbIX
peakuuii B pamkax TAC, cxema Jlunpemana. UcronkoBaHWe TIPUYUMH HU3MEHEHMS  MOpPSIKa
MOHOMOJIEKYJISIPHOM peakluy Mpu U3MEHEHUH JaBJICHHUS.

Teopus mepexomnoro cocrosiHus (aktuBupoBaHHOro komiuiekca) (TIIC wmm TAK). OcHoBHBIE
nonoxenus TIIC, kuHernueckas cxema peakiuu. IloBepXHOCTh MOTEHLMANbHON 3HEPruM, KOOpAMHATA
peakuuu, MyThb peakUuu. AKTUBUPOBAHHBIM KOMIUIEKC M €r0 CBOWCTBA, MCTHUHHAsl SHEPrus aKTUBALUU.
CKopocTh peakuu — CKOPOCTh paciaja akKTUBHPOBAHHOIO KOMILIEKCA (CKOPOCTh €ro MPOXO0XKIAECHUS Yepes
noTeHIMaIbHbIN Oapbep). KBasurepmoannamuueckass ¢opma ypaBHenus TIIC, sHTanbnmuss M SHTPOIHS
aKTUBAIMM, TPAHCMUCCUOHHBIM Kod(pduument. CBsA3p OSHTAIBIUM aKTUBAMU C  3(PPEKTUBHOM
(9KCIIEpUMEHTAJIbHOM ) SHEpruel aKTHBALUU.

7.3. ®OTOXMMHUYECKHE U IICITHBIC pEaKIIUH

@DOTOXMMHUYECKHE  pEakLUud, MEepBUYHbIE U  BTOPUYHbIE  (POTOXUMHMUYECKHE  IPOLECCHI.
®ortomucconranuss 1 (oronus. Poroduznueckue (A€3aKTUBALMOHHBIE) IPOLECCHl MPU MOMIOMEHUH
u3nydeHus. 3akonsl poroxumun: ['porryca-/penepa u Ditnmrelina-1lItapka. KBantoBsrit Beixoa. Kuneruka
MPOIECCOB,  TMPOUCXOASIIMX C  y4acTueM  (OTOBO30OYKIEHHBIX  MoJieKyl.  CeHCHOMIU3aTOopHI,
CencubunmsupoBanusie GoToxuMudeckue peakuu. OCHOBHBIE pa3ivyus peakuuil ¢ HOTOXMMHYECKHM H
TEPMUYECKUM MHHIUUpOoBaHHEeM. DoToXMMUYECKHEe TpoIiecch B atMocdepe, GOTOCHHTE3.

Ienuble peakuuu. Ilpumepsl peaxiuii, NpoTEKarOMUX MO LEeNHOMY MexaHu3My. OcoOeHHOCTH U
OCHOBHBIC CTAaJUM LEMHBbIX peakuuid. MexaHu3Mbl 3apoXkaAeHUs, pa3BUTUSA U 00pbIBa Lenei. JInHelHbI u
KBaJpaTUUHBIA OOpBHIB Lieneil. 3BeHO Lienu, JuiMHa Lend. Hepa3BeTBiIeHHblE W pa3BETBJICHHBIEC IIETHbIC
peaknuu. KuHeTnka Hepa3BETBIEHHBIX LENHBIX peakuui. Craguu pa3BETBICHHOM LIENHOM pEakIuu.
BepositHOoCTh 00pbIBa M pa3BeTBIEHUS LieNU. Pa3BuTre pa3BETBICHHBIX LEMHBIX peaklUii BO BPEMEHH,
CTAallMOHApHBIA M HECTAllMOHAPHBIM peXUMbl TeueHUus peakuuu. [IpenenbHble SBICHUS B Pa3BETBIEHHBIX
peakuusax. Hwxuuil u BepxHHMH mpeaensl BoCIUIaMeHEHUs (B3pbiBa) LenHoM peakuuu. Ilomyoctpos
BOCIIJIAMEHEHUSI.

Pa3zpen 8. Katanus

I'oMoOreHHBIN U reTeporeHHbIl Katanus3. ABTokatanus. OCHOBHBIE 3aKOHOMEPHOCTH KATaTUTHUECKUX
peakuuii. BausHue katanusaropa Ha TEPMOAMHAMUYECKUE U KMHETUYECKUE XapPAKTEPUCTUKH XUMHUYECKUX
peakuuii.  CeneKkTUBHOCTb  JEWCTBMS — KarainusaTopa. Karaauruueckas  akTUBHOCTb,  yZA€NbHas
KaTaJUTHYECKasl aKTUBHOCTb. ['oMoreHHbIi katanu3. CIUTHBIN U pa3[elbHbI MEXaHU3Mbl KaTAIUTHYECKUX
peakuuid, SHEpPreTUYecKHue JuarpaMMbl B3aUMOJIEHCTBUS peareHToB ¢ KaTaiuzaropoM. OOmmii u
cnenupuUYecKii  KUCIOTHO-OCHOBHBIM  KaTanu3. OQ¢eKkTuBHAas KOHCTaHTa CKOPOCTHU  PEaKIIHH,
KAaTAJIN3UPYEMOM BEIECTBAMHM C KMCIOTHO-OCHOBHBIMH CBOMCTBaMU. Karanmntrueckre KOHCTaHThI CKOPOCTH
peakuuu. ['ereporenHsiii katann3. CKOpOCTh IeTEPOreHHO-KAaTaJIUTUIECKON peakuu. THIIBI TeTepOTreHHBIX
KaTaJIn3aToOpoB. 3aKOH JEHCTBYIOIIMX TMoOBepxHOcTe. Pomb amcopOuum B TIeTepOreHHOM Ipolecce.
Kunernka rereporeHHO-KaTAIMTHUECKUX peakuuil, He JuMUTHpYyeMblX auddysueit. OtpaBieHue
KaTaJu3aToOpoB.

4. O0beM y4eOHOH JUCHUIIMHBI
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Bcero

Cemectp

. 4
Bun yaeOHOM paboThI AxaL AxaL AxaL
3E 3E 3E
q, q. q,
OO01mmast Tpy10eMKOCTh TUCITUTUTHHBI 14 504 7 252 7 252
i(:;TTz;l;T:Haﬂ padoTa — ayAUTOPHBbIE 9.8 352 4.9 176 4.9 176
Jlexuun 3,56 | 128 1,78 64 1,78 64
[Mpaktuueckue 3ansatus (I13) 2,68 96 1,34 48 1,34 48
JIaGoparopusie padots (JIP) 3,56 | 128 1,78 64 1,78 64
CamocrosiTesibHas padora 80 1,1 40 1,1 40
[ToaroroBka K J1abopaTopHBIM paboTam 40 20 20
KonTtakTHas camocrositenbHas pabora 2,2 - 11 - 11 -
CaMocTosTeIbHOE N3YUCHUE Pa3/IeioB 40 20 20
JTUCIUTUTAHBI
Buabl KOHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KoHnTakTHass pabora — MpPOMEKYTOYHAs 0.8 0.4 0.4
aTTecTaius 2 1 1
[ToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Buj ntoroBoro KoHTpoOJIA: JK3aMeH JK3aMeH
Beero ; Cemectp
Bun yuebHoit paboTbl Actp. Actp. Actp,
3E 3E 3E
q, q. q.
OO61mast TpyA0eMKOCTh TUCIUTUTHHBI 14 378 7 189 7 189
KonrakTHas padora — ayiuTopHbBIE 9.8 264 49 132 49 132
3aHATHSA:
Jlexnun 3,56 96 1,78 48 1,78 48
[Tpaktuyeckue 3anstus (I13) 2,67 72 1,34 36 1,34 36
JIaboparopusbie paboTs (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesibHas padora 60 1,1 30 1,1 30
[ToxroroBka k 1a00paTopHBIM paboTam 30 15 15
KonTaktHas camocrositenbHas paboTa 2,2 - 11 - 11 -
CaMocCTosATeTbHOE N3YUCHUE Pa3/IeiioB 30 15 15
JTUCIUTLTAHBI
Buabl KOHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonTakTHas paboTa — MPOMEKYTOTHAS 0.6 0.3 0.3
aTTecTanus 2 1 1
[ToaroroBka K 3K3amMeHy 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIf: JK3aMeH JK3aMeH
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AHHOTanUs pado4yeid NPOrpaMmMbl JUCUMUILIIMHbBI
«Koasouanasi Xumusi»

1 Ieap AUCHMIUVIMHBI — TpuoOpeTeHne oOydarommmucs O0a30BbIX 3HAHMA B OOJIACTH
TEPMOJIMHAMUKH IMOBEPXHOCTHBIX SIBJICHUN U CBOWCTB JAMCIEPCHBIX CUCTEM U IOJYyYEHUE YMEHUU B 4aCTH
UCIIOJIb30BAaHUsl 3TUX 3HAHWM NOpPU HUCCIEIOBAaHUHM, IPOEKTHUPOBAHMM U CO3[JaHUU pPEAIbHBIX CHCTEM,
SBIISIOIIMXCS B OOJIBIIMHCTBE CIy4aeB AUCIIEPCHBIMHU.

2 B pe3yJbTaTe H3yYeHHUS TUCHHUILUIUHBI 00y4YAIOIIUICA T0JIKEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMSAMHU U UHIUKATOPAMHU UX JTIOCTHKCHUS:

OIlIK-1.1, OIIK-1.6.

3uams:

- IPU3HAKH 0OBEKTOB KOJUIOMIHOM XUMUU U UX KIaccU(PUKAIHIO.

- OCHOBHBIE IOHATHSI M COOTHOLIEHMS] TEPMOJMHAMUKN [TOBEPXHOCTHBIX SIBJIEHUH (TEpMOJIMHAMUKA
MOBEPXHOCTHOTO  CJOs; aAre3usi, CMauuBaHUE M  PACTEKAHHUE IKUIKOCTEH; JUCHEPCHOCTh U
TEPMOJIMHAMHYECKUE CBOICTBA Tell; aicOpOLIMs Ta30B U IMapoB, aICOPOLUs U3 PACTBOPOB).

- OCHOBHBIE TeOpHH (PU3NUEeCcKON aacopOLHUU.

- OCHOBHBIC IIPEJCTAaBICHUS O CTPOCHHHM JIBOMHOIO DJIEKTPUYECKOIO  CIIOs;  HPUPOLY
3JIEKTPOKMHETUYECKOIO MOTEHIMAaIa; OCHOBHBIE AJIEKTPOKUHETUYECKUE SBIICHHUS.

- ycimoBus npuMmeHuMocTH 3akoHa Crokca; 3akoH  OiHmTeHa —  CMOJYXOBCKOTO,
rurncomMeTpuueckoe ypasHenue Jlamnaca.

- IPUPOAY CEIMMEHTALlMOHHOM W arperaTMBHOM YCTOWYMBOCTH; OCHOBHBIE CBOMCTBA pPacTBOPOB
[TAB xak 1uoduIbHBIX CUCTEM; OCHOBHBIE TIoNokeHus Teopun JJIDPO; mpuunHbl 1 0COOEHHOCTU OBICTPOIA
Y MEJIJICHHOW KOaryJisiliui, KOHLIEHTPAMOHHON U HEUTPAIU3ALUOHHON KOATyJISLIHH.

- TUIBI CTPYKTYP, BOSHHUKAIOUINE B TUCHEPCHBIX CHCTEMaX, MPUYHHBI U YCIOBUS MX OOpa3OBaHUS;
KJIacCU(UKAIUIO TUCIIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOWCTBAM.

Ymems:

- paccuMThIBaTh MAPaMETPbl, KOTOPHIMHU XapaKTEPU3YIOT AUCIIEPCHOCTb.

- NPOBOAUTH pPacyeTbl C HUCIOJb30BAHUEM OCHOBHBIX COOTHOUIEHUH  TEPMOJMHAMUKHU
MOBEPXHOCTHBIX SIBJICHUM.

- pacCUUTHIBaTh OCHOBHBIE XapAKTEPUCTUKU MOPUCTON CTPYKTYPHI.

- pacCcuUuThIBaTh BEINYUHY 3JIEKTPOKMHETHMYECKOTO IOTEHIMala MO JaHHBIM JJIEKTPOOCMOca M
anekTpodopesa.

- paccuuThIBaThb HUHTETPAIbHYI0 M JuddepeHIHalbHyI0 KpHUBBIE pacHpeleseHus] YacTHll IO
pazMepam.

- paccuMTHIBaTh U aHAIM3UPOBATH MOTEHIIUAIbHBIE KPUBBIE TAPHOTO B3aUMO/IEUCTBHSI YACTHII.

- pacCUMTHIBaTh U U3MEPATH BA3KOCTb JUCIEPCHBIX CUCTEM.

Braoemy:

- IPEACTABIECHUSAMU O POJIM MIOBEPXHOCTHBIX SBJIEHUHN U IUCIEPCHBIX CUCTEM B TEXHUKE U IIPUPOJIE.

- METOJJaMU U3MEPEHHMS IOBEPXHOCTHOTO HATSHKEHM S, KPAaeBOTO yIJia.

- 3HAHUSAMH O METOJIaX U3MEPEHUs aIcCOPOLIUU U YIeNbHOM MOBEPXHOCTH.

- 3HAHUSIMH 00 YCIIOBUSIX PUMEHUMOCTHU ypaBHeHUs [ enbmronbia — CMOITyXOBCKOTO;

- METO/IaMH OTIPEENIEHNUS IEKTPOKNHETHYECKOTO IOTEHLIAA.

- METOJIOM CEIMMEHTAIMOHHOTO aHAJIA3a.

- METOJIaMHU OTIpeJIeNIeHUs] KPUTUUECKOM KOHIIEHTPALlMU MHIIEII000pa30BaHMs;

- METO/IaMH UCCJIEJIOBaHMSI KHHETUKHU KOAryJIsLUu.

- METOJ]IaMHU U3MEPEHUS U aHAJIN3a KPUBBIX TECUCHHUS.

3 Kparkoe conep:kaHue JMCIHIIIHHBI

Paspgen 1. IlpeaMeT ¥ mpu3HAKK 00BEKTOB KOJUIOMIHON XUMUHI

Konnonnnas xumusi - Hayka O MOBEPXHOCTHBIX SIBICHHSX U JIUCHEPCHBIX cuctemax. OCHOBHEBIC
MMOBEPXHOCTHBIE SBJICHUSI. a[ire3Uss U CMauyMBaHKE, KaMMIISIPHOCTbD, aJCOPOIIHS, SJICKTPUICCKUE SIBJICHUS HA
MOBEPXHOCTAX U JIP.

70



OcCHOBHbBIE TNPU3HAKH AMCIIEPCHBIX CHUCTEM - TE€TEPOr€HHOCTb U JUCIEPCHOCTh; MOBEPXHOCTHAS
SHEpPrus; KOJMYECTBEHHBIE XapaKTEPUCTUKU AucriepcHOCTH. Kiaccudukamus IUCIEPCHBIX CHUCTEM IO
arperaTHOMy  COCTOSIHMIO  AMCIIepcHOM  (a3pl  ©  jaucnepcuoHHOM — cpensl.  Kiaccuduxanms
CBOOOHOMCIIEPCHBIX CUCTEM 10 pa3MepaM YacTHIl U M0 B3aUMOJACUCTBUIO MEXKIY AUCIIEPCHOHHOMN cpenoi
U aucnepcHoi (a3oil. Posb MOBEPXHOCTHBIX SBIEHUH M TUCIIEPCHBIX CUCTEM B IPUPOAE, TPOMBIIIICHHOCTH
Y, B YACTHOCTH, XUMUYECKON TEXHOJIOTUHU.

Paznen 2. TepMoanHaMuKa MOBEPXHOCTHBIX SIBICHUN

OO6m1as xapaKTepuCTUKa MOBEPXHOCTHON sHepruu. [ToBepxHOCTHAs SHeprus B o01IieM ypaBHEHUH |-
ro u 2-ro Havan tepmoguHamuku. [loBepXxHOCTHOE HaTshKeHHEe Kak Mepa »Hepruu ['nb0ca MmexdazHoit
noBepxHocTH. [lOBEepXHOCTHOE HATSDKEHHE - XapaKTepUCTHKAa MPUPOJBI CONpHUKacaromuxcs ¢a3z U ux
B3auMoieicTBUsA. CBOMCTBA MOBEPXHOCTEH KUIKUX M TBEPABIX Tell. YpaBHeHUe ['m6Oca-I"enmpMronbma aist
BHYTPEHHEI YJEJIbHON IOBEPXHOCTHOM 5SHEpruu (IOJHOM TOBEPXHOCTHOW SHEPruu). 3aBUCUMOCTD
SHEPreTUYECKUX NapaMeTPOB MOBEPXHOCTU OT TeMIiiepaTypsl. IIpoleccsl caMonpon3BOJIBHOIO YMEHBIICHHS
IIOBEPXHOCTHOM YHEPTUU.

AncopOuusi ¥ MOBEPXHOCTHOE HaTshkeHue. CBsA3b BEJIMUYUHBI aJICOPOIMH C MapaMeTpaMHu CHCTEMBI:
U30TepMa, U30MHUKHA U H30cTepa agcopounu. Meron n3osTkoB ['1006ca. dyHIaMeHTaIbHOE a/ICOPOLIMOHHOE
ypaBHeHue ['nb6ca. 'mb6OcoBckas ancopOuus. YactHoe Belpaxenue ypaBHeHHs ['n66ca. [ToBepxHOCTHO-
AKTHUBHBIE U IOBEPXHOCTHO-MHAKTUBHBIE BEIIECTBA.

Anresus, cMauMBaHWE U pacTeKaHUe XUAKocTed. Anre3uss u koresus. [Ipupona cun mexdazHoro
B3auMoeiicTBus. YpaBHenue [ronpe g pa®otsl anresuu. CmauvBaHue W KpaeBoW yroi. 3akoH lOHra.
Cs3p paboThl anaresun ¢ KpaeBbiM yriom (ypaBHenue J[rompe-FOura). Jlnodunsueie u nuodoOHBIE
MOBEPXHOCTU. MeTozbl onpeneseHusl KpaeBblx YIJIoB. BiusiHue noBepXHOCTHO-aKTUBHBIX BeulecTB (ITAB)
Ha cMauuBaHue. Pactekanue xuakocreid. Kosddunuent pacrekanus no Napkuncy. Ddpdext Mapanronu.
MexdaszHoe HaTSDKEHHE HA IPaHULE MEX1y B3aUMHO-HACHIIIEHHBIMH JKUJIKOCTSIMU U IIPaBUJIO AHTOHOBA.
[IpakTHueckoe 3HaU€HHUE AAr€3UH, CMAYUBAHMS U PACTEKaHUSI.

JlMcriepcHOCT M TepMOJAMHAMHUYEcKue cBoictBa Ten. [lpaBwino ¢a3 ['mbOca m mucmepcHOCTH.
BnusiHue kKpuBHU3HBI MOBEPXHOCTH HA BHYTpeHHee aaBiieHue Ten (ypaBHeHue Jlammaca). [loBepxHocTHas
sHeprus U paBHoBecHble (hopmbl Ten. [Ipuaiun ['m66ca-Kropu. 3akon Bymnwda. KanumispHbie sBieHHS
(ypaBuenue JKiopeHa), uX poJib B IPUPOAE U TEXHOJOTUU. MeETOoAbl OMpeNesieHUus MOBEPXHOCTHOIO
HATSDKEHUS. 3aBUCUMOCTbh TEPMOJUHAMHYECKON pEeaKIIMOHHOW CIIOCOOHOCTH OT JUCHEPCHOCTH. Y paBHEHUE
KenpBrHa. BiusHue AHUCIEPCHOCTH Ha pPacTBOPUMOCTb, KOHCTAHTY PAaBHOBECUS XMMHMUYECKON DPEaKIMH,
TeMIeparypy ¢pazoBoro nepexoja.

IlonyyeHue TUCHEPCHBIX cUCTeM. MeToabl AucrieprupoBaHus. Y paBHeHue PeOunzaepa miast paboThl
JUCIIEprUpoBaHus. AJICOpOIIMOHHOE TMOHMKeHUue TmnpoyHocTH (3dpdext PeOunaepa). ['omorennas wu
rereporeHHas KoHjeHcauus. MeractaOunbHoe coctosiHue. DHeprus [ m60ca o6pazoBaHMsl 3apo/ibliia HOBOM
¢da3pl, KpUTHYECKUH paauyc 3apoablmia. [IBe craaum oOpa3oBaHus HOBOM (a3bl. CBSI3b KUHETHKU
00pa3oBaHus HOBOI (a3bl ¢ MepeChIICHUEM. YTIpaBiIeHUue AUCIIEPCHOCTHIO P TOMOTC€HHOM KOHJICHCAIUH.
[Ipumeps! nonydeHus: TUCIEPCHBIX CUCTEM METOAaMU (PU3NUECKON M XUMUYECKOW KOHIEHCAIINH.

Paznien 3. AcopOuMOHHBIE paBHOBECHS

Knaccudukanms mexanusmoB ajgcopomuu (pusnyeckas agcopOms, XeMocopOIus 1 HOHOOOMEHHast
aacopbuus). Ilpupona ancopObumoHHbIX cuia. OcoOeHHOCTH cocTaBIsIOMMX cuil  Ban-gep-Baanbca
(OpHEeHTAaLMOHHBIX, UHIYKIIMOHHBIX U JMCIIEPCUOHHBIX) MPHU aJcopOLuu. YpaBHEHUE JUIsl MOTEHLIUATbHON
SHEPTUU B3aUMOJAEUCTBUS aTOMa (MOJIEKYJIBI) C TOBEPXHOCTHIO TENA.

AncopOuus ra3oB ¥ HapoB Ha OJIHOPOJHON TMOBEPXHOCTH. 3akoH ['eHpH. YpaBHEHHE H30TEPMBbI
MOHOMOJIEKYJIApHOU ancopOuuu Jlenrmiopa u ero ananmus. OmnpeneneHHe KOHCTaHT 3TOTO ypaBHEHMSA
(muueitHas Qgopma ypaBHenusi Jlenrmiopa). YpaBHenue DpeiriHmnuxa. Teopus MOMMMONEKYISIPHOU
ancopbuuu bpynayspa, Dmmera, Temnepa (B3T), ypaBHeHue n30TepMbl aacopOinu, ero ananu3. JlnHeitnas
dbopma ypasuenus bBOT u pacder ero koHcTaHT. OnpeneneHue yaenpbHou moBepXxHOCTH MeTo oM bOT.

AzcopO11vst Ta30B U NApOB Ha MOPUCTHIX Marepuanax. KonndyecTBeHHbIE XapaKTEePUCTUKH TTOPUCTHIX
MmaTepuaioB. IlopucTsie Tena KOPMYCKYJISAPHOM, KPUCTAIUIMUECKONM M IyO0daToil CTPYKTYphl, METOIbI UX
nonydenus. Knaccudukanus nop no JlyOuHUHY 1 ee B3aUMOCBSI3b C TEOPUSIMH aJICOPOLIUH.

Teopusa xanmwuispHOW KOoHAeHcauu. KanwuiapHO-KOHAEHCAMOHHBIM THCTepe3uc. Pacuer
UHTErpaibHON 1 auddepeHnanbHOM KPUBBIX paclpeieneHuss o0beMa 1mop Mo pasmepam.
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OcoOeHHocTH aACcOpOIMM HA MUKPOMOPHUCTHIX MaTepuanax. lloreHnuansHas Teopus I[lonsHu.
AICOpOIIMOHHBIN MOTEHITMAT. XapaKTepUCTHUIECKass KpuBas ajcopomnuu. TemmneparypHas WHBapHAHTHOCTh
U apPUHHOCTH XapakTepUCTHUYeCKHX KpuBbIX. OO00OIIeHHOEe ypaBHeHHE Teopuu JyOMHHMHA OOBEMHOTO
3allOJIHEHUS MUKPOIOp, YacTHbIE CiIydau OTOro ypaBHeHus (ypaBHeHue JlyOununa-PagyiikeBuua).
AncopOuust ra30B U TAPOB B XUMUYECKOW TEXHOJIOTHH.

AncopOnysi  TOBEPXHOCTHO-aKTUBHBIX _ BEIIECTB. BnmsHue crpoeHus wmoisiekyn [IAB  Ha
MOBEPXHOCTHYIO aKTUBHOCTh, MpaBmwio J[rokno-Tpaybe. 3aBHCHMOCTh TOBEPXHOCTHOTO HATSKEHUS OT
cocTaBa pacTBopa mnpu cobOuonenuu 3akoHa ['enpu u ypasHenust Jlenrmiopa. Ypasuenue IllumkoBckoro.
VYpaBHEHUS COCTOSHUSI Ta3000pa3HBIX MMOBEPXHOCTHBIX (aJCOPOLMOHHBIX) MJICHOK. THUIBI MOBEPXHOCTHBIX
IJICHOK M OIpejesieHre UX XapakTepucTtuk. Becbl Jlenrmiopa. @akTopbl, ONpENESIONIUE arperaTHoe
COCTOSTHUE aJICOPOIIMOHHBIX IIeHOK. OmnpeeneHue CTpoeHus aacopOLUOHHOIO €0 U Pa3MEPOB MOJIEKYII
ITAB.

Pasznen 4. Dnexrpudeckue sBJICHUs HA IOBEPXHOCTH

JBoitnoit snekrpuueckuit cnmoit ([I2C), mexanusmbl oOpazoBanus JIC. CoOOTHOIIECHUST MEXIY
JIEKTPUUECKUM  IOTEHLUUAJIOM M  IOBEPXHOCTHBIM  HaTshkeHMeM  (ypaBHeHMs  Jlunmmawxa).
DNeKTpOoKaNnWUISIpHbIE KPUBBIE U onpeaeseHne napameTpoB JI3C 110 3TUM KPUBBIM.

O6mue npeacrapnenus: o reopusx crpoenus JIC. Teopus ['yu — Uenmena. Ypasuenue [lyaccona-
Bonbrvana mnst quddysnoit wactu 19C u ero pemenue. TonmuHa auddy3HOTO CIOS ¥ BIUSHUC HA HEe
pasin4HbIX (pakTopoB. JIBoiHOW 31exkTpuyeckuil cinoil mo teopuun llltepHa, mepesapsiaika HOBEPXHOCTH.
[Tpumeps! obpazoBanus 1IC. Munenisl 1 UX CTpOCHHE.

Yerbipe BUAA DIEKTPOKMHETUYECKUX SIBICHUM. JJIEKTPOKMHETUYECKHI NMOTEHLMAl M BIUSHUE Ha
HEro pas3iuuHbiX QaxTopoB. YpaBHeHue ['enbMronbna-CMoJIyXOBCKOrO [UIsi CKOPOCTH IIEpeHoca Mpu
3JIeKTpoocMoce U sekTpodopese. DPPeKTbl, HE YUUTHIBAEMblE 3THUM YpaBHEHHEM (IIOBEPXHOCTHAas
IPOBOJUMOCTB,  DJEKTPOPOpETHIEeCKOe TOPMOXKEHHE, penakcaumoHHbelii  3¢ddekr). Ilpaktudeckoe
MCII0JIb30BAaHUE DJIEKTPOKUHETUUECKUX SIBJICHUH.

Pasnen 5. Kunernueckue cBOWCTBA IUCIIEPCHBIX CUCTEM

OCHOBBI CEAMMEHTALIMOHHOTO aHanu3a. CBA3b CKOPOCTU OC@XKIEHUS 4YacTHUIl C HMX Pa3MEpPOM.
VYcnoBust cobmonenus 3akoHa Crokca. CemqMMEHTAIlMOHHBIA aHANIW3 TOJHIMCIEPCHBIX cucTeM. Kpupas
cenuMeHTauuu. KpuBbple pacrnpefeleHuss 4YacTHL II0 paauycaM. OKCIIEPUMEHTAJIBHBIE METOABI B
CEIMMEHTAlMOHHOM aHAJIN3e.

MonekynsipHO-KMHETHUECKAs Ipupoa OpPOYHOBCKOTO JBUKEHUS. Ces3p MEXIY
CPEIHEKBAJpaTUYHBIM  CABUIOM dacTUll M  Kodpduuuentom auddysuun (3akoH  OUHIITEHHa-
CMOITyXOBCKOr0). DKCHepUMEHTalbHas MpoBepka 3akoHa OMHITeiiHa-CMomyxoBckoro. CrnenctBus U3
TeOpuHr OPOYHOBCKOTO JIBH)KCHHS.

CeauMeHTalMOHHO-M(GY3MOHHOE pPaBHOBECHE, TUIICOMETpUYECKHi 3akoH. CenMMeHTalMOHHAs
YCTOMYMBOCTb JUCIIEPCHBIX CHCTEM.

Paszpnen 6. ArperatuBHas yCTOMYMBOCTD M KOATYJISALNS AUCIIEPCHBIX CUCTEM

OOmue BONpPOCHl YCTOWYMBOCTU JUCHEPCHBIX cucteM. CeauMeHTalMOHHAasT M arperaTuBHas
ycroiunBocTd cucteM. JInopuiabHble 1 TMOPOOHBIE CUCTEMBI: CaMOIPOM3BOJIBHOE 00pa3oBaHUE OJAHUX U
HeoOxoauMocTh ctabunuzauuu Apyrux. Kpurepuii nmodunsHoctu cuctem no Pedbunnepy-1lykuny.

JInopwmieHele nucnepcHble cucteMbl. Kiaccudukanus n obmas xapakTepUCTHKA MOBEPXHOCTHO-
AaKTUBHBIX BEIIECTB. TepMOaMHAMHKa W MeXaHu3M MmulemioodpazoBanus. Crtpoenue munemt [TAB.
Comobmmm3zanusi. OCHOBHBIE (DaKTOPBI, BIUSIONIME Ha KPUTHUECKYIO KOHLIEHTPAIIMIO MUIIEIIO00pa30BaHMs
(KKM). Metons! onpenenenust KKM. Ilpumenenue ITAB.

JInopoOHbIe nucnepcHble cucTeMbl. PakTOpbl YCTOWYMBOCTH JHO(GOOHBIX cucteM. bbicTpas u
MeJuieHHas Koaryysnus. Kunetuka xoarymsnuu no CMonyxoBckoMy. OrmpezeneHre CKOPOCTH U BPEMEHH
MIOJIOBUHHOMW KOAryJIALIMU. 3aBUCUMOCTh YHCJIa YaCTHI] Pa3HOT0O MOPSAKA OT BPEMEHH.

OcHoBHbIe oNokeHus Teopun Jepsruna, Jlannay, @epses, Osepoeka (JJIDPO). Packnunuaroriee
JABJICHUE W €r0 COCTABIIAIOIINE. DJHEPrusl 3JIEKTPOCTaTUYECKOTO OTTAJIKMBAHMSA IIPU B3aUMOJCHCTBUU
cnabo3apspkeHHBIX ToBepxHocTed. Cuiibl U 3Heprust npuTsbkeHus. OOliee ypaBHEHHE [UIsl SHEPTUU
B3aMMOJECHCTBHUSL  OUCHEPCHBIX 4acTul. IloTeHIManpHble KpUBBIE B3aMMOJICMCTBHS  4acTHUIl B
MOHOCTAOMITM3UPOBAHHBIX JUCIEPCHBIX cucTemax. [loTeHIuanbHblil Oapbep W €ro 3aBUCUMOCTb OT
tomuuHel auddysHoro cnost. Koarynsuuss B mepBoM M BTOpOM MHHMMyMax. HelTpanuszauuoHHas u
KOHIEHTpalmoHHas koaryssuus. [Topor 6eictpoit koarynsauuu. [pasuno [yneue-I'apau. 3akon epsruna.
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Crabunm3anusi TUCTIEPCHBIX CHCTEM BBICOKOMOJIEKYIspHBIMU coequHeHussiMu (BMC) u [TAB. Metoasr
OYMCTKA TPOMBIIUIEHHBIX M OBITOBBIX CTOKOB, OCHOBaHHbIE Ha M3MEHEHUHM arperaTuBHOM W
CEMMEHTAMOHHON YCTOMYMBOCTH TUCIIEPCHBIX CUCTEM.

Paznen 7. CTpykTypooOpa3oBaHKe U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA AMCIIEPCHBIX CUCTEM

Tunsl cTpykTyp, 00pa3yrolMXcsi B arperaTUBHO-yCTOMYMBBIX U arperaTuBHO-HEYCTOWYUBBIX
JUCIIEPCHBIX cHUCcTeMax. JKHIKOKPUCTAIUIMYECKOE COCTOSHHUE arperaTuBHO-YCTOWYMBBIX AHMCIIEPCHBIX
CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYP B arperaTMBHO-HEYCTOMUMBBIX (JIMO(OOHBIX) AUCHEPCHBIX
cucreMax. B3auMocCBs3p MeX1y BUIOM IOTEHUMAIbHOW KpHUBOH B3amMmojecTBUs yacTul (IO TEOpPHUH
JUI®O) u Tunom BO3HUKAOLIMX CTPYKTyp. KoaryisnMoHHO-TUKCOTPONIHBIE M KOHJIEHCAL[MOHHO-
KpUCTa/IM3alOHHbIEe CTPYKTYphl. [lepexon ogHUX CTPYKTyp B Apyrue. Teopusl CTpyKTypooOpa3zoBaHMs
(pusuKo-xMMHYECKas MEXaHMKa) KaK OCHOBA MOTy4YEHHS] HOBBIX MAaTEPUAIOB.

Peosornuecknii METOJ MCCIENOBAaHUSA AMCIEPCHBIX cHCTeM. OCHOBHBIE IIOHATHS W HJICAJIBHBIC
3aKOHBI PEOJIOrUU. MoAeInpoBaHuE PEOJIOTMYECKUX CBOMCTB Tei. Monens Makcpemia, Mmoaens KenbBuHa-
®doiirra, moaens buaTama.

Knaccuukanust TUCIEpCHBIX CHCTEM IO CTPYKTYPHO-MEXaHUYECKHM CBOWCTBaM. HbIOTOHOBCKHE U
HEHbIOTOHOBCKME XHUJIKOCTU. IlceBnomnacTuyeckue M IUIaTaHTHbIE JKUAKOCTH M TBEpPAOOOpa3HbIE Teja.
Bs13kocTh &KUAKMX arperaTUBHO YCTOWYUBBIX JUCIEPCHBIX CUCTEM. Y paBHeHus DifHiureiHa, [lltayunrepa,
Mapka-Kyna-XayBunka.  Peonoruueckue  CBOHCTBA ~ CTPYKTYpPUPOBAaHHBIX  JKUIKOOOpasHBIX U
TBEPA000Pa3HBIX CUCTEM.

8. 3aktoueHue
[ToBepXHOCTHBIE SBIEHUS U AUCIEPCHBIE CUCTEMbI B XMMHUECKOH TexHomoruu. Komonanas xumus
Y OXpaHa OKPYKarOILIEH CPeJIbl.

4 O0beM yueOHOH TUCHUILINHBI

O0beM TUCHUTLINHBI

Bup yueoHoii paGoTbl
3E Altc{a;:(. AcTp.u.

O0mas TpyA0eMKOCTh AUCHUIIMHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHSA: 3,57 128 96,
Jlexun 1,79 64 48
[TpakTuueckue 3ausatus (113) 0,89 32 24
Jlabopatopubie pabotsl (JIP) 0,89 32 24
CamocrosiTeibHas padora 0,44 16 12
KonTtakTHasi camocTosiTenbHas pabota - -
CaMOCTOSTEIBHOE U3yYEHUE Pa3IeNioB QUCIUILIHHEI (ToaroToBka k | 0,44 16 12
1a00paTOpHBIM paboTam)
Bua koHnTpoJs:
IK3aMeH 1,0 36 27
KonTtakTHas paboTa — MpOMEXYTOUYHAs aTTECTAIHS 10 0,4 0,3
[ToaroToBka K AK3aMeHy. ’ 35,6 26,7
BuJ HTOroBOro KOHTPOJIA: JK3aMeH

AHHOTanus pado4ye NPOrpaMMsbl 1M CHHUILJIMHBI
«Du3uKa»

1. Heap aucuunaIuHbl — NpuoOpeTeHrne 00y4aIUMUCcs 3HAaHUHM 110 OCHOBHBIM paszenaM (GU3NKU U
YMEHUIO IPUMEHATh UX B IPYIrUX €CTECTBEHHOHAYYHBIX IUCLUILINHAX.
2. B pe3yabTare H3y4YeHUs JAUCHMILIMHBI 00y4ar0IMiics JOJIKEH:
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Obnadamye cleayOMUMU KOMIIETCHIUSAMHU U UHAUKATOPAMH UX JTOCTH)KCHUS:

OIIK-1.1, OIIK-1.3, OIIK-4.1

3uams:

- (u3uyeckue OCHOBBI MEXaHUKH, (PU3MKK KoJIeOaHWH W BOJH, SJIEKTPUYECTBA M MarHeTu3Ma,
AIIEKTPOAMHAMUKY, CTATUCTUYECKON (PU3UKH U TEPMOJMHAMUKN, KBAHTOBOW (DM3UKH;

- CMBICT (yHAaMEHTAIBHBIX (PU3MUECKUX 3aKOHOB, MPHHIUIIOB U MOCTYJIATOB; UX (HOPMYINPOBKH U
TpaHUIIB TPUMEHUMOCTH;

- CBSI3b IIMPOKOTO Kpyra (PU3MYECKUX SBJICHUU C (QyHIAMEHTAIbHBIMU NMPHHLIUIAMU M 3aKOHAMH
(HU3MKH; OCHOBHBIE METOIbI PEILICHUS 33/1a4 MO OMMCAHUIO (PU3NYECKUX SBICHUIA;

- METObI 00PaOOTKHU Pe3yNbTaTOB (PU3NYECKOTO IKCIIEPHUMEHTA.

Ymemu:

-IPUMEHATh TEOPETUYECKUE 3HAHUS M SKCIEPUMEHTAIbHBIE METOJbI MCCIICAOBAHMS MPH PELICHUU
npodeccHoHaNbHBIX 3a/1ay;

-IIPOBOJIUTH PACUETHI, OCYLIECTBIATH aHAINU3 U HA OCHOBE 3TOTO JieNIaTh 000CHOBAaHHBIE BHIBOJIBI;

- aHAIM3UPOBATH PE3YJIBTATHI HAOIIOAEHUN U YKCIIEPUMEHTOB C IIPIMEHEHUEM OCHOBHBIX 3aKOHOB U
NPUHIUIOB (QU3UKH;

- ONpE/eNATh XapakTep (pU3NYecKuX MpOIECCOB MO0 KOMIUIEKCY KCHEPUMEHTaIbHON HH(OpMaLUH
IIPU [IOMOILIY IpauKOB, TAOINIL U ypaBHEHUII;

- TMPEICTaBIATh 00pPadOTaHHYIO AKCIIEPUMEHTAIBHYIO U TEOPETHYECKYI0 MH(OPMAIMIO B YCTHOU U
NUCHMEHHOU (hopMe, B TOM YHCIIE C UCIOIB30BAaHMEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHHA.

Braoemy:

- HaBBIKAMHU PAa0OTHI C IMUPOKUM KPYToM (pU3HUECKUX TPUOOPOB U 000PYIOBAHHS;

- HaBBIKAMH 0OOCHOBAHHMS CBOMX CY)KJCHUI U BBIOOpA METO/A MCCIIEJOBAHHS.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

Pasoen 1. Qusuueckue 0cHOBbL MEXAHUKU.

1.1. IIpenmer ¢us3uku. Metoapl (PU3UUIECKOTO HCCICAOBAHUS: OIBIT, THUIOTE3a, SKCIICPUMEHT,
teopus. Ilpenmer kunemaruku. Ilepemenienue, ckopocTs, yckopenue. Kunemarnueckue XapakTepUCTUKU
BpaIllaTeIbHOTO ABUKEHHUS.

1.2. 3akonsl HproTOHa. 3aKOH BCEMUPHOTO TATOTEHMS. 3aKOH BCEMHUPHOrO TATOTeHMA. J[BukeHue
TeJla MepeMeHHoN Maccebl. Y paBHeHust Memepckoro. @opmyna [{nonkoBckoro.

1.3. Yrpyruii u Heynpyruii yaapsl mapos. MOMEHT HHEPLMHM MaTEPUAIBLHON TOUYKH U TBEPIOTO Tea.

1.4. Kunemaruka rapmoHmdeckux koneOanuil. uddepeHunanbHoe ypaBHEHHE TapMOHUYECKUX
kosiebaHuil. [loHsATHE O 3aTyXalomMX U BBIHYXJIEHHBIX KoJjieOaHUsAX. BomHoBoe nBmxeHue. BousHbl
IPOJOJIbHBIE U TIOTIEPEUHBIE.

Pazoen 2. Monexynapunas ¢uszuxa u mepmoounamuxa.

2.1. DnemeHThl TepMOAMHAMHKM M (usndeckol KuHeTUKH. MpeanbHblii ra3. Pacmpenenenue
BonbsiMana u ero obmedusnueckuii cMmpici. PeanbHblii ra3. YpaBuenue Ban-nep-Baanbca.

2.2. TepmoauHamuueckuid meton B (pusuke. PaBHOBecHble cocTostHMA. Hawanma TepMoanHaMHKH.
Hukibl. DHTpONHUS U €€ CTaTUCTUYECKOE TOJIKOBaHHE.

2.3. Ssnenue nepenoca. Auddysus. 3akon Puka. TeronpoBogHocTs. 3akon Pypbe. Buyrpennee
TpeHue (BA3KocTh). 3akoH HpioToHA.

Pa3zoen 3. Dnexmpocmamuka u nOCmosiHHbILL 21eKMPULeCKUll MOK.
3.1. 3akon Kymnona. Teopema Octporpaackoro-I'aycca. Jlumons.  Juoanekrpuku B
3EKTPOCTATUYECKOM I10JI€.

Pa3zoen 4. Dnexmpomacnemusm.
4.1. 3akon Ammnepa. 3akoH bruo-Casapa-Jlamnaca. Cuna Jlopenua.
4.2. MarneTuku. DNeKTpoMarHuTHas MHAYKIUsA. Y paBHeHne MakcBea.

Pazoen 5. Onmuka.
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5.1. Uatepdepennus BonH. Judpakuus BonH. [lonspusanus BoH.

5.2. TennoBoe uznyuenue. 3akoH Kupxroda. ['mmoresa [1nanka. KBantoBoe 00BsiICHEHHE TETIOBOTO
u3nydenus. Dpdext Komnrtona.

5.3. Snepnas moxens atoma. [locrymarsl bopa. Atom Bomopoza o bopy.

Pa3zoen 6. Dnemenmot k6anmogoti puzuxu.

6.1. I'unore3a ne bpoiinsa. BonnoBoe ypaBHeHue Illpeaunrepa sl CTallMOHApPHBIX COCTOSIHMM.
Omnbithl LTepna-I'epnaxa.

6.2. Muorosnektponnbiii atoM. Dddext 3eemana. [Tpunmun I[laynmu. KBanToBbIe cTatrcTHYecKue
pacnpenenenus bose-DiinmTeitna u @epmu-/upaka. ®ononsl. 3akoHsl [lebas u DUHIITEHHA.

4. O0beM y4eOHOH JUCHUIIMHBI

Beero Cemectp
Bun yaeOHOM paboThI 2 3
3 Axan. 3 Axan. 3F Axan.
q, T, T,

OO6m1ast TpyI0EMKOCTh TUCITUILIHHBI 12 432 6 216 6 216
KonTakTHasi padoTa — ay1uTOPHBIE 6,22 294 311 112 311 112
3AHATHA:
Jlexuuu 1,78 64 0,88 32 0,88 32
[Tpaktuueckue 3ansaTus (I113) 2,66 96 1,33 48 1,33 48
JlaGopaTopHsbie paboTsl (JIP) 1,78 64 0,88 32 0,88 32
CamocrosiTejibHasi padoTa 3,78 136 1,89 68 1,89 68
KoHnTakTHas camocTosiTelbHas paboTa - - -
CaMocCTosTeIbHOE N3YUCHUE Pa3/IeioB 3,78 136 1,89 68 1,89 68
IIACIATUINHEI
Buabl KOHTPOJIA:
9K3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — mpoMeKyTOUHAs 08 04 04
aTTecTanus 2 1 1
[ToaroToBka K 3K3aMeHy. 71.2 35.6 35.6
Buj nTOroBoro KOHTpoJIA: JK3aMeH JK3aMeH

Beero Cemectp

Bun yuebnoii paboTbl 2 3
3E Actp. 3E Actp. 3F Actp.
q. q, q,

OO6m1ast TpyA0€MKOCTh JUCITUTUIMHBI 12 324 6 162 6 162
KonrakTHas padora — ayiuTopHbBIE 6,22 168 3,11 84 3,11 84
3AHATHA:
Jlexnuu 1,78 48 0,88 24 0,88 24
[Tpaktnueckue 3ansatus (I113) 2,66 72 1,33 36 1,33 36
Jlaboparopusbie pabotsl (JIP) 1,78 48 0,88 24 0,88 24
CamocrosiTejibHasi pa6oTa 3,78 102 1,89 51 1,89 51
KoHTakTHas camocTosiTellbHas paboTa - - -
CamocTosaTenbHOE U3YUYeHUE Pa3/IesioB 3,78 102 1,89 51 1,89 51
IACIIATUINHEL
Buabl KOHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonTaktHas paboTa — mpoMeKyTOUHAs 9 06 1 03 1 03
aTTecTalus
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[ToaroTroBka K 3K3aMeHY. 53.4 | 26.7 | 26.7
Bua uTOroBOoro KOHTpoOJIs: IK3aMeH IK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl THCUUIIMHBI
«IKoJI0TUDY

1 Heap aucuumiImHbl - cHOPMHUPOBATH y CTYAEHTOB CHUCTEMHbIE 0a30Bble 3HAHHS OCHOBHBIX
9KOJIOTUYECKUX 3aKOHOB, OIPENENIAIOIMX CYIIECTBOBAHUE M B3aUMOJEHCTBHE OMOJIOTMYECKUX CHUCTEM
pa3IMYHBIX YpOBHEH; 00 aHTPONMOTEHHBIX BO3JCHCTBUAX Ha OMocepy u 0 OMOpa3sHOOOpa3HH, KaKk OCHOBE
YCTOMUYMBOCTH COOOIIECTB, a TAKKE JaTh IIEJIOCTHOE IpPEJCTaBlIeHHE 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS KUBOW MPHUPOJIBI, OMOIOTHYECKOTO Pa3HOOOPA3Hs )KUBOTO, CTPOCHUU KIIETKH, KaK 3JIeMEHTapHOU
€/IMHULIBI )KUBOTO.

2 B pesyabTaTe H3y4eHUs] JUCHHUILUINHBI 00y4ar0IHiics T0JI/KeH::

Obnadams cneayroIIMU KOMIIETCHIMAMHU ¥ HHAUKATOPAMH UX TOCTUIKECHUS:

VK-8.1, VK-8.2, VK-8.5, VK-8.6, VK-8.9

3uamo:

- (hyHIaMeHTaIbHbIE TOHATHUS, 3aKOHBI U TIPUHITUIIBI SKOJIOTUH;

- 3aKOHOMEPHOCTH PA3BUTHS SKOCUCTEM U UX KOMIIOHEHTOB;

- IPUYMHBI U TCHJICHIIMN PAa3BUTHS COBPEMEHHBIX SKOJIOTHYECKHX TPoOIeM;

- OCHOBHBIE PE3yJIbTaThl BO3JCHCTBUSA OOLIECTBA HA MPUPOAY; IKOJIOTHUYECKUE MOCIEACTBUS ITOrO
BO3JICUCTBUS;

- YCJIOBUS YCTOWYMBOI'O Pa3BUTHUS YEJIOBEUYECTBA;

- OCHOBHBIE Pa3JIMYUs )KUBBIX M HEXKHUBBIX CUCTEM;

- CTpOEHHE, COCTaB U (PU3MOJIOTUYECKYIO pOJIb KIETOYHOM CTEHKM M LUTOIUIa3MaTUYECKON
MeMOpaHbl; BHYTPUKJIETOUHbBIX OpraHell;

- XMMUYECKYIO OPTaHU3aIHI0, CTPOCHHUE U (PYHKIMH KJIETOK 9YKapHOTOB U MPOKapUOTOB;

- CTPYKTYpY HYKJIEHHOBBIX KHCIOT W MPHUHIUI MAaTPUYHOTO CHHTE3a KAaK OCHOBY HACIICACTBEHHBIX
CBOWCTB JKUBBIX CHCTEM;

- TEOPETUYECKHE OCHOBBI M MPAKTHUYECKUE JJOCTHKEHUS OMOJIOTHH Pa3BUTHS;

- 6a30BbI€ MIPECTABICHHS O pa3HOOOpa3uN OMOJIOTMUECKUX 00BEKTOB;

- OCHOBBI TEOPHH BOJIIOIUH.

Ymemo:

- OOBSCHUTH MPUYUHHO-CIIEICTBEHHBIE CBA3U SKOJIOTMUYECKUX U UCTOPHUUECKUX MPOILIECCOB, BIUSHUE
YeJl0BeKa Ha SKOJIOTMYECKHE SIBIEHUS, WU YCTOMUMBOTO Ppa3BUTHS, KOJIOTMUYECKOW NESTETBHOCTH U
KYJIBTYPBHI;

- QHAJTM3UPOBATh Pa3JIMYHbIE HKOJOTHYECKUE CUTYalluH, IPUHUMATh KOHKPETHBIE PEIHICHUs M0 HUX
YIy4ILIEHUIO;

- QHAJIM3MPOBATH MOJIYYE€HHBIE PE3yAbTaThl U JOTMYHO UX UHTEPIPETHPOBATH.

Braoemy:

- IOHATUIHBIM aIIapaToM SKOJOTHH U OUOJIOTUH I aHAIN3a TaHHBIX.

3 Kpartkoe coep:kanue JMCHHUIIIHHBI

Paszoen 1. Beedenue. [Ipedmem sxonocuu

1.1  CoBpemeHHas dKOJIOTHS — MEXIUCIUIUIMHAPHAS 00JIACTh 3HAHUH, CTPYKTypa COBPEMEHHOMU
9KOJIOTUM U OCHOBHBIE METObl HMCCIEIOBAHUSA. DKOJOTUS Kak (yHJaMEHTajJbHas OCHOBA YCTOHYMBOIO
Pa3BUTHS U COXPAHEHHUs OHMOpa3HOOOpa3Hsl.

Pasoen 2. buocgepa

2.2 bruocdepa xak 3xocucteMa. OCHOBHBIE cBOWcTBa Onocdepbl. Mecto 6uochepsr cpeau 000I09eK
3emuu. B. W. Bepnajackuii 0 B3aMMoJeCTBUH JKUBOTO U KOCHOTO BelllecTBa. buocdepHsie GyHKIMN YenoBeka.
Hoocdepa

2.3 KpyroBopoTsl OMOTE€HHBIX 3J€MEHTOB. THIBI HUPKYIANH OMOTCHHBIX 3JIEMEHTOB B Ouocdepe.
Hapymiennst OMOT€OXMMHUYECKUX ITUKIIOB, BO3HUKAIOIIME B PE3YJbTaTe BO3PACTAIOIICH aHTPOIOTEHHOMN
Harpy3ku, ¥ UX MOCIIE/ICTBUS.

Paszoen 3. Oxocucmembi
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3.1. Konnenmust 3xocucteMbl. COOTHOIICHHUE MOHATUH «OUOTEOIeHO3» U «dKocucTeMay. CocTaB u
OCHOBHBIE XapaKTEpUCTUKU dKocucTeM. Kateropuu opraHuzMoB (aBTOTPO(dbI, reTepoTpodbl, MPOIYLIEHTHI,
KOHCYMEHTHI, penyleHThl). [I0TOK SHepruu B SKOCHCTEME.

3.2. IlumeBble nenu W mnuIeBble ceTd. Tpoduueckue ypoBHU. Pacrpenenenue sHepruu B
9KOCHCTEME, MPABWIO MACCATH TMPOIECHTOB. [IpaBHIIO 3KOJOTUYECKUX MHUPAMHUA: TPABHUIO IMMHPAMUIBI
MNPOAYKIIMH, TPABHIIO MUPAMUIbI OMOMACC U MPABUJIO MUPAMUJIBI YUCEIL.

3.3 JlunamuKa 5KOCHUCTEM, CYKIIECCHUH, ITaIbl CYKIIECCHOHHOTO Tpoliecca. Poib 6uopasnoobpasus B
MOJJIEP>KAaHUH 1IEIOCTHOCTH U GYHKIIMOHATBHON YCTOMYMBOCTH 3KocucTeM. KiimMaTiieckasi 30HaJIbHOCTD U
OCHOBHBIE THUIIbI Ha3eMHBIX 3KOcHUCTeM. OCOOEHHOCTH BOJHBIX SKOCHUCTEM. AHTPOMOTEHHBIE SKOCUCTEMBI:
arpodKOCHUCTEMBI H YPOOCUCTEMBI.

Pazoen 4. Coobuecmea u nonyisayuu

4.1. Tlousatue o monmynsiuu. CTaTHYeCKHE MMOKA3aTeNH MMOMYJSIUU: YHCICHHOCTh, IUIOTHOCTH,
MOKa3aTelu CTPYKTYphl. JlMHaMUYecKkue MoKa3aTesd MOMYJISIHUHU: POXKIAEMOCTh, CMEPTHOCTh, CKOPOCTb
pocta. [IpogomKUTENLHOCTh )KU3HU U BBDKHBAEMOCTh. KpUBbIC BBDKHMBAaHHS. DKOJOTHUECKHUE CTPATETUU
BbDKHUBaHUS. Perymsius mioTHOCTH NOMYJISALUH.

4.2. BunoBas cTpykTypa coobmiecTB. IIpocTpaHCTBEeHHass CTPyKTypa cooOmecTB. buoruueckue
CBsI3H. DKoJornyeckas Huia. Peann3oBanHas u GyHIaMeHTalIbHAS HUIIH.

Pa3zoen 5. Opeanusm u cpeda

5.1. I'maBHBIE ypOBHU OpraHU3alMU >KUBBIX cUcTeM. OpraHu3M Kak >KUBasl IEJIOCTHas CHUCTEMa.
Pa3nooOpasue opranu3mos.

5.2. Dxonoruyeckue (akTopbl, WX kiaccubukauua. JIuMuTHpyroue 3KoNoruyeckue (GpaxTopsl.
[IpaBuno JluGumxa, 3akon Ilendopna. Apanrtamms. TonepaHTHOCTH ¥ pe3UCTEHTHOCTh. OOmMe
3aKOHOMEPHOCTH JCHCTBUSI DKOJIOTHYECKUX (aKTOpoB Ha opraHu3M. KomIiuiekcHoe NeHCTBUE CpPEeIbl.
3HaueHUE CBETA, TEMIICPATYPhl U BIAKHOCTH JIJIS )KUBBIX OPTaHU3MOB.

5.3. Cpenpt >xu3Hu. OOmas xapaKTepUCTHKA: BOJHOW, HA3€MHO-BO3IYIIHOW, IMOYBEHHOH U
opraau3MeHHoU cpen. Cpenbl OOMTaHHsI, MECTOOOUTAHUS U OHOTOIIHI.

5.4. ®opmupoBaHHE apeanoB, MEPBUYHBIN apeai, pacceleHHe OpraHu3MOB. ['paHMIIbI, pazMepsl U
dbopMbI apealioB, u (paKTOPEI, UX 00YCIIaBIMBAOIINE. AHTPOTIOTCHHAS TPAHCHOPMAITHS apeaioB.

5.5. Konnenuust OHOJIOTHYECKOTO pa3HOOOpasus. YpoBHH Ouopa3sHOOOpasus: TeHETHUYECKUH,
BUJIOBOM, SKOCUCTEMHBIA. BceMupHas cTpareruss coxpaHeHUsi OMOJOTHYecKOro pasHooOpasus. Oxpana
pPEeIKUX U Ucue3arIux BUA0B. KpacHble KHUTH. 3aIOBETHUKY U HAIlOHATbHbBIE TTApKH.

Pa3zoen 6. Yemouuueoe npupodononvzosarnue

6.1. [IpoGieMbl 1 IEPCHIEKTUBEI OOECTIEUeHNS YeJI0BeUECTBA OMONIOTHUECKUMHU pecypcaMu. 3HaUYeHUE
0c000 OXpaHSIEMBIX TPUPOTHBIX TEPPUTOPUH M WX COBPEMEHHAs CHCTEMa: HAlMOHAIBHBIC TapKH,
3aMOBETHUKY, 3aKa3HUKH, MPUPOIHBIE MApKH, Pe3epBaThl, MaMATHUKH MPUPOabl. OCHOBHBIE MPUHIIUIBI U
METOJIBI OIEHKH KadecTBa OKPYKAIOIMIEH Ccpenpl, e¢ JHHAMHKH BO BPEMEHH U IPOCTPAHCTBE.
MexnyHapoaHOE COTPYAHUYECTBO B 00JIACTH U3YUEHUS U COXPAaHEHHUs OMOpa3HOOOpasusl.

Pa3zoen 7. I'nobanvHvie sxonocuueckue npodembvi

7.1 TlonaTue «3arpsi3HEHHE OKpYyXkaromied cpeabl». Kimaccudukamus 3arps3HeHH OKpysKarolei
cpenpl. XUMHUYECKHE 3arpsS3HUTENN (TsDKENbIE METaJUTbl, TICCTHIIU/IBI, HUTPATHI U T. JI.), UX UCTOYHHKH, a
TakKe MpsSMOe U KOCBEHHOE BozjaeilicTBue. Dusnueckoe 3arpsizHeHUe (paauallioHHOE, AJIEKTPOMArHuTHOE,
IIYMOBOE, BHOPAITMOHHOE, TETUIOBOE, CBETOBOE), €0 UCTOYHUKH W TOCICICTBHS JUISl JKUBBIX OPTaHU3MOB.
Buonorndeckoe 3arps3HeHUE, €ro MpUMepbl M MOCIEICTBH. 3arps3HEHUE TBEPIbIMU OTXOJaMH, MpodiiemMa
HaKOIUIEHUs Mycopa. MeTobl peMearuay BOJHOM, MOYBEHHON M BO3YIIHOW CPEI.

7.2. TlonsiTue TI00aNBbHON 2KOIOTUYECKOW MPOOIEMBbI. DKOJIOTHUECKUN KPU3HC U €ro XapaKTepHbIE
yeptThl. Jlemorpadpuueckas mnpobiema. IlpoGnemsbr ypOanuzanuu. IIpomoBonbcTBeHHas mpodiema, ee
npuuuHbBl U chenctBus. [lytu pemieHus. DHepreTuueckas U chlpbeBas npobOiema. [lTapHuKoBbIA dDPexT.
Kucnotueie noxnu. Paspymenue o3oHoBoro cios. CHukeHue OHopazHOOOpa3usi Kak rio0aibHas
JKoornueckas mpodbinema. OmycThIHMBaHUE Kak TIIo0anmbHas dKojormueckas mpodbnema. OOesnecuBaHUE
KaK r100aJlbHast SKOJIOTHYecKas mpooiieMa. PajilnoakTHBHOE 3arps3HEHHE.

Paszoen 8. Beedenue. [Ipedmem buonocuu

8.1. CoiictBa xuBoro. CaMOperyJsius U YPOBHU OpraHW3aIldU KHBBIX CHCTeM. BHOJOTrHs, Kak
COBOKYITHOCTh HAYK, W3YYaIOIIUX CTPYKTYpPY, (YHKIHOHHPOBAHHE W pazHOOOpa3ue KHUBBIX CHUCTEM Ha
Pa3HBIX YPOBHSIX OPTraHU3AIIHH.
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Paszoen 9. Ocnosvl yumonozuu

9.1. Xumuueckas opraHuzauus kieTtku. ColepskaHue XMUMHUYECKHX JJIEMEHTOB M OpPraHMYECKHUX
BEIECTB B KJIeTKe U uX PpyHKunu. buonomumeps! kietku. CTpoeHre U PYHKIIMH OpTaHEIT KISTKH.

9.2. OcHOBHBIE METa0OJIMYECKHE IPOILIECChl, MPOUCXOMAAIINE B KIETKE. XeMo- U (OTOCHUHTES.
buocuntes 6enka. ITamnbl 3HEPreTUIECKOT0 OOMEHA.

9.3. OcHoBHOE cojaepkaHME M 3HAYCHHE IEpPUOJIOB >KM3HEHHOTO IMKJIA KIETKU. BapuaHTh
kieToyHoro mukna. Matepdasza. Bunmer maTepdas. Muto3 m meio3. DHAOpPENpOAyKIUsS (SHAOMHUTO3 U
nonuTeHus). Meio3 kak crnocod o0pa3oBaHus MOJOBBIX KIETOK.

Pa3zoen 10. PazmHoorcenue u uHousudyaibHoe pazsumue op2aHu3mos

10.1. ®opmbl pazmMHOXKeHHA. ['ameroreHe3: crmepmaroreHe3 M ooreHe3. Mopdosiorusi MoNOBBIX
kieTok. Croporene3 (MUKpOCIOpOreHe3 M Makpocrnoporenes). Juddepenuunanus kiaetok — (HakTopbl U
peryJsiiust 3TOro Mpoiiecca.

10.2. XapakTtepucTuka SMOPHOHAIBLHOTO Ilepuoaa oHTorenesa. OmiogoTBopenue. [[pobieHue.
OO0pa3oBaHue 3apOJBIINIEBBIX JINCTKOB. ['McToM opraHorenes. MexaHu3Mbl sMOproreHe3a. TepaToreHHbIC
dakropsl. Kputndeckue nepuoipl onToreHesa. Teopuu crapeHus.

Pa3zoen 11. Ocnogvl eenemuku. 3eonoyus

11.1 OcHoBbl kiaccuyeckoil reHeTHKU. I[loHATHE O HACIEACTBEHHOCTH U W3MEHYHBOCTH.
MarepuanbHble U MOJEKYJISPHbIE OCHOBBI HacieACTBEHHOCTH. OCHOBHbIE 3aKOHbI Mennens. MeTobl
TeHETUYECKUX HCCe0BaHUM. ['eHeTHKa NOMyIaui, MUKPOIBOIIOIHS, MAKPOIBOIIOLIUS.

11.2. 3aKOHOMEPHOCTH M3MEHYMBOCTH: HACJIEICTBEHHAs, MoaupukanunonHas. Myraruu. [lonsrue
«HOpMa peakiuny. PazHooOpa3ue KUBBIX OPraHU3MOB.

4 O0bem yueOHOH TUCHMIINHBI

O0BbeM THCHUILINHEI
Bup yueoHoii padoThI Axax | Acip.
3E
q. q.

OO0mas TPy10eMKOCTh THCIHIIJIHHBI 3,0 108 81
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1,78 64 48
Jlexunu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
CamocrosiTesibHas padora 1,22 44 33
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15

1,22
CamocTosiTeIbHOE U3YUECHHE Pa3/IeNIOB AUCIUILINHBI 43,8 32,85
Buja nTOroBoro KOHTpoOJIsi: 3auer

AHHOTaNUs padoyeil MPOrpaMmMbl AUCHUIIIMHBI
«be3onacHOCTD KU3HeAEATEIHLHOCTH»

1 Heab AucOUMIUIMHBI - GOPMUPOBAHKE MPOPECCUOHATBHON KYIBTYPhl 0€30MacHOCTH, O] KOTOPOU
MOHUMAETCS TOTOBHOCTh M CHOCOOHOCTH JHMYHOCTH HCIIOJIB30BaTh B MPO(PECCHOHAIBHON NEATEThHOCTH
MPUOOPETEHHYI0 COBOKYIMHOCTh 3HAHHWI, YMEHM W HaBBIKOB JUIs oOecreueHUs Oe3omacHOCTH B cdepe
MpoECCHOHAIBHON JEATEHPHOCTH, XapaKTepa MBIIIJICHUS W IEHHOCTHBIX OPHUEHTAIMHA, MPU KOTOPHIX
BOTIPOCHI OE30MACHOCTH PACCMATPUBAIOTCS B KQUeCTBE IPUOPHUTETA.

2 B pe3yabTaTe 0CBOEHHS TUCHUTLIAHBI 00YUAIOIIHIICS T0JIZKEH:

Obaadoams CleAyOIUMU KOMIIETCHIIUAMA U HHIUKAaTopaMu ux noctmxenus: 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

3namo:

- OCHOBHBIE TEXHOC(EpPHBIE OMMACHOCTH, X CBOMCTBA M XapaKTEPUCTUKH;

- XapakTep BO3JCHCTBUS BPEAHBIX U OMACHBIX ()aKTOPOB HA YEIOBEKA U MPUPOIAHYIO CPEAy, METO/bI
3alUThl OT HUX MPUMEHUTENBHO K cdepe cBoel npodeccoHanbHON AeSITETbHOCTH.

Ymems:
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- UACHTU(UIIMPOBATH OCHOBHBIE OMIACHOCTHU CPEbl OOMTAHUS YEIOBEKa,;

- OLIEHUBATh PUCK MX peaJu3alMM, BBIOMpPATh METOMABI 3alUTHl OT OMACHOCTEH NMPUMEHUTENIBHO K
chepe cBoel MPOQPECCHOHATBHONW EATEIBPHOCTH U CHOCOOBI obOecreyeHus KOM(MOPTHBIX YCIOBHIA
KHU3HEIEATEIIbHOCTH.

Braoemy:

- 3aKOHOJATEJIbHBIMU M IIPABOBBIMH AaKTaMU B OOJIACTH O€30MaCHOCTH M OXPaHbl OKpPY)KarolLleH
cpeapl, TpeOOBaHUSAMH K O€30MAaCHOCTH TEXHHUYECKUX PpErjaMeHToB B cdepe mpodecCHoHATbHON
NeSITeIbHOCTH;

- c1oco0aMy U TEXHOJIOTHSIMU 3aLUThI B YpE3BbIYAaHBIX CUTYALUSX;

- MOHATUHHO-TEPMHUHOJIOTUYECKUM aNIapaToM B 06jacTu 6€30MacHOCTH;

- HaBblKaMM palMOHAIM3aLUM NPO(ECCHOHAIBHOW JEATENbHOCTH C 1Lelblo olecrnedyeHus

0€30MaCHOCTH U 3aIUTHlI OKPYKAIOIIEH Cpeibl.

3 Kpartkoe cogep:kanue 1 CHHILIUHBI.

Pasoen 1. Bseoenue 6 bezonacnocmo

OcHOBHbIE NOHATHS U ollpeesieHus. be30nacHOCTh U yCTOWYMBOE pa3BUTHE.

Pa3zoen 2. Yenosex u mexnocghepa

CrpykTypa TexHOC(Epbl U €€ OCHOBHBIX KOMIOHEHTOB. COBpEMEHHOE COCTOSIHME TeXHOC(ephl U
TeXHOC(EepHOI 0e30macHOCTH.

Pazoen 3. Hoenmuguxayus u 6o30eiicmeue Ha 4eioseka 6peoHblX U ONACHLIX (haKmopos cpeobl
obumanusl

Knaccuukanuss HeraTMBHbIX (aKTOPOB Cpelbl OOMTAHUS 4YeJIOBEeKa. XHMMUYECKHE HeraTHBHbIC
dakTopsl (BpemHble BemiecTBa). MeXaHMYECKME W AaKyCTHUECKHE KoyieOaHWs, BHOpamus M IIyM.
OJEeKTpOMarHUTHbIE HU3JIydyeHUs M moiid. MoHusupyromue Hu3iydeHue. DIeKTpudeckuid Tok. OnacHble
mexaHn4deckue (axropsl. IIporeccsl TopeHus: 1 M0KapOB3PHIBOOIIACHBIE CBOWCTBA BEIIECTB M MAaTEPHAJIOB.
CraTnueckoe 3J1eKTPUYECTBO.

Paszoen 4. 3awuma uenosexa u cpedvl obumanusi om 8PEOHbIX U ONACHLIX PAKMOPO8 NPUpPoOHO2o,
AHMPONO2EHHO20 U MEXHO2EHHO20 NPOUCXONHCOCHUS

OCHOBHBIC TPUHIMITBI 3AIUTHL. 3aIIUTA OT XUMHUYECKUX M OMOJIOTMYECKHX HETaTHBHBIX (DaKTOPOB.
3ammra OT SHEpPreTUYecKUx Bo3JeHcTBUH M ¢u3myeckux nosned. OOecrieueHHe O€30MACHOCTH CUCTEM,
pabotaromx 1ox  JaBieHWeM. be30macHOCTh  JKCIUTyaTallid  TPYOONpPOBOIOB B XMMHUYECKOU
NPOMBIIIJICHHOCTH. be3onacHas sKCIulyaTanusi KOMIPECCOpoB. AHAJIM3 U OLICHMBAaHHE TEXHOI€HHBIX U
IPUPOIHBIX PUCKOB.

Pasoen 5. Obecneuenue komgopmuvix ycnoeuii 0Jis HCU3HU U OeAMeNbHOCIU YeN08EKA

[TonsitTie KOMQOPTHBIX WM ONTUMAIBHBIX YycIOBUH. Mukpokiaumar nomemeHuid. OcBellieHue u
CBETOBAs Cpejia B IOMEIIEHUH.

Paszoen 6. Ilcuxogusuonocuueckue u s3p2oHomuyeckue 0CHo8bl bezonacHocmu

Ilcuxnyeckue mpolecchl, CBOMCTBA U COCTOSIHUS, BIUSIOIIME Ha 0Oe30MacHOCTb. Buasl U ycinoBus
TPYZOBOH AESITETbHOCTH. DPrOHOMUYECKHNE OCHOBBI 0€30I1aCHOCTH.

Paszoen 7. Upessvluaiinvie cumyayuu u Memoowvl 3auumsl 8 yCI08UAX UX peanru3ayuu

O6mue ceenenus o UC. Iloxap u B3pbIB. ABapuu HA XUMUYECKH OMACHBIX 0OBEKTaX.

Paguanuonnsle aBapuu. IIpuGopbl paananoHHONW, XMMHYECKOM pa3BeAKHd M JO3MMETPUYECKOTrO
KOHTpOJIs. Upe3BhIYaliHbIe CUTYaIllMl BOCHHOTO BPEMEHHU. 3allliTa HACEICHUS B YPE3BBIYAHBIX CHUTYaIHsIX.
YcToiunBOCTh (DYHKIIMOHUPOBAHUS 0OBEKTOB IKOHOMUKH B UPE3BbIUANHBIX CUTYaIIUSX.

Pazoen 8. Ynpasnenue 6e3onacnocmoio dtcuznedesmenbHOCMu.

3akoHOJATeNbHBIE WM HOPMATHBHBIE  NPAaBOBbIE  OCHOBBI  YNpaBieHHUsS  O€30MacCHOCTHIO
KHU3HEIEATEIIFHOCTH. JKOHOMHYECKHE OCHOBBI YIpaBJICHUs 0Oe30macHOCThi0. (CTpaxoBaHWE PHCKOB.
I'ocynapcTBeHHOE yrnpaBieHrne 6€301aCHOCTBIO.

4 O0beM yueOHOH THCHMIIINHBI

Buj yuyeoHoii pa6oThi O0BeM TUCHUIITINHBI

3E | Axan.u. | ACTp. 4.
O0mas Tpy10eMKOCTb JTMCIUILTHHBI 4 144 108
KonTakTHasi paboTa — ay1MTOPHbIE 3aHATHSL: 1,78 64 48,3
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Jlexnuu 0,89 32 24
[IpakTHyeckue 3aHsATUs - - -
JIaGopatopHbie padOoThI 0,89 32 24
CamocrosiTejibHas padoTa 1,22 44 33
KoHnTakTHas camocTosiTelbHas paboTa - - -
[ToxroroBka K 1a00opaTopHbIM paboTam 0,56 20 15
CamocTosTeIbHOC H3YUCHHE pa3iesoB AUCIUIUIMHEBL | 0,67 24 18
Buabl KOHTpOJIA:

IK3aMeH 1,0 36 27
KonTakTHas padora — mpomexxyrounas arrectammst | 1,0 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
By nTOroBoro KOHTpoOJIs: IK3aMeH

AHHOTaIUsA padoyei MPOrpaMmMbl JUCUUNIMHBI
«HkeHepHasi M KOMNIBIOTEPHAas rpaduka

1 Heap AMCHUIUIMHBI — HAYYUTH CTYACHTOB CIIOCOOaM OTOOpPaKEHHUsI MPOCTPAHCTBEHHBIX (GOPM Ha
IUIOCKOCTH, BBIIIOJIHEHUIO M YTEHUIO YepTeKed MeToJaMM KOMIIBIOTEpPHOM TIpauKu U IpaBUIaM H
YCIOBHOCTAM, IPUMEHsEMbIM 1pu 3ToM (ctangapram ECKJ).

2. B pe3yabTarte H3y4YeHHs JHCUHUIIIMHBI 00y4AIOIMMIiCS JOJIKEeH:

Obnadamye CleAyIOMAMA KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

VK-2.1; VK-2.6; VK-2.8.

Buame:

. CIoCco0bI 0TOOpaKEHHS MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

. MIPaBUJIa U YCIIOBHOCTH IPH BBITOJIHCHUN YEPTEKEIH;

. BUJIbI CHMMETPUU IT'€OMETPUUYECKUX PUTYP;

. BUJIbI U3JICTTHA U KOHCTPYKTOPCKHUX JOKYMEHTOB;

. OCHOBHBIC BHJbI TpaguuecKiX HHOOPMAIMOHHBIX CUCTEM, 0a30BYIO TPaHUECKyI0 CHCTEMY,

UCTIONB3yEMYIO B Y4€OHOM IpoLiecce.
Ymemus: BBINOIHATH U UNTATh YEPTEKHU TEXHUUECKUX U3JEIHN C yUETOM JENCTBYIOINX CTAaHJAPTOB,;

. BBIIIOJIHATH U YATATh CXEMBI TEXHOJIOTHYECKUX IIPOLIECCOB;

. UCIIOJIb30BaTh CPE/ICTBA KOMITBIOTEPHOM I'paMKu JUIsl U3TOTOBJIEHUS YEPTEKEH.
Braoemy:

. crioco0amu U pueMaMy u300paskeHHsI TPEIMETOB Ha MI0CKOCTH;

. rpaduueckoil cucremoit «Kommacy.

3 Kparkoe conep:kaHue JMCIHUIITHHBI

Paznen 1. O0mme mpaBu/a BbINOJMHeHUusI 4Yeprexeil. [IpaBuia BbeImonaHEHUS U O(OPMIICHHS
yeprexel B coorsercTBuu ¢ 'OCT. I'eomeTpudeckue noctpoeHusl.

Pa3znean 2. IlpoenupoBanue reomerpuuyeckux ¢uryp. Merox mnpoekuuil. Ilpsimble u KpuBble
auaun. [Inockocte. IloBepxHocTH. I'eomerpuueckue T1ena. CUMMETpHUs TE€OMETPUUYECKUX (QUTYP.
Omnpenenenye HaTypalbHON BEIMUMHBI OTpe3Ka NpsAMOM U mi1ockoi purypsl. [lepeceuenre reomeTpuueckux
00pa3oB.

Paznen 3. HU3o0paxkenus mpeameroB nmo I'OCT 2.305-2009. HU3xenuss M KOHCTPYKTOPCKHE
AOKYMeHTbI. V300pakeHusi. AKCOHOMeTpudeckue depTrexu uzaenuil. Co3gaHue TpEeXMEpHBIX Mojelnei
npenMeToB. Co3/1aHre acCOLMAaTUBHBIX YepTeKel Ha OCHOBE TPEXMEPHOM MOJIETH.

Bunasl n3nenuii 1 KOHCTPYKTOPCKUX TOKyMEHTOB. Cxembl. Pe3pObl: 0Opa3oBaHue, KiacCU(pHUKAIMS,
n300pakeHre U 0003HAYCHUE HA YEPTEKE.

Pa3nea 4. U3o00pakenns aerasneil M X cOeJUHEHHMI. DCKU3bl U TEXHUYECKHE PUCYHKH JAETaJCil.
Pe3nb6oBbIe u3nenus u coenuHenus. J{pyrue BUabl pa3beMHBIX U HEPa3beMHBIX COETMHEHUH JleTanel.

Pazgen 5. Yepre:xxm cOopouHbix eqmHun. [IpaBuna BeIMoOMHEHHS M O(OpPMIIEHUS COOPOUYHOTO
yeprexa. JletanupoBanue yepTeskell COOPOYHBIX €IUHUILL.

Pazgen 6. KomnblotepHasi rpadmxa. KomnbioTepHas rpaduka W pemiaemble €10  33JayM.
['padmyeckue oOBEKTHI, MPUMUTHUBBI, ATPUOYTHI, CUHTE3 U300pakeHus. [Ipeacrapnenue BugeonHdopmanuu
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U ee MamuHHas reHepanus. CoBpeMEHHBbIE CTaHIApThl KOMIBIOTEPHON TpadukH, rpaduueckue S3bIKU U
OcHoBHBIE Tpaduueckue
QITOPUTMBI Ha TNIOCKOCTH U B pocTpaHcTBe. [IporpamMHubie rpadudeckue CHCTEMBbl M UX IPUMEHEHHE.

MeTadaib.

4 O0beM yueOHO# TUCHMILINHBI.

Peanuzanms anmapaTHBIX MOAyJeH TpaduuecKoll CHCTEMBI.

Beero - Cemectp
Bun yaeOHol paboThl

3E A‘ffﬂ' 3E A‘flaﬂ' 3E Axan. u.
OO0m1ast TpyA0EMKOCTh TUCIHUILIUHBI 7 252 4 144 3 108
KonTakTHasi padoTa — ayIuTOpHbIE 222 80 1,33 48 0,89 30
3aHATHSA:
B TOM 4ucJje B GopMe NpakTH4eCKOMH
HOFOTOBKH 1,44 52 0,72 26 0,72 26
Jlexmun 0,44 16 0,44 16
ITpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
B TOM YHCIIe B (hOpMe PAKTHICCKON 1,44 59 0,72 26 0,72 26
MOJITOTOBKHU
CamocrosiTesibHas paboTa 4,78 172 2,67 96 2,11 76
KonTakTHas camocTosrensHas pabora (3a4er 0.8 04 0.4
C OILICHKOM) ' ’ '
KypcoBas pabota 35,8 35,8
KonTaktHas caMoCTOSTe b Has paboTta 478 | 02 2,67 211 0.2
(mpuem KypcoBoii paboThI)
[TonroroBka K KOHTPOJIBHBIM paboTam 36 18 18
CaMocCTOsATeIbHOE U3YUICHHE PA3/CIIOB 99.2 776 216
IUCLAIUINHBL ! ' '
Bu MTOroBOro KOHTpoOJIs: 3auer ¢ 3auer ¢ ouenxoi,

OLIEHKOM KypcoBasi padora
Beero ; Cewmectp
Bun yae6HO# paboTh

3E Affp' 3E Affp' 3E Actp. 1.
OO01mas TpyA0eMKOCTh AUCHHUTIIINHBI 7 189 4 108 3 81
KonTakTHasi paboTa — ayIuTOPHBIE 2.22 60 1.33 36 0,89 o4
3aHAITHSL:
B TOM 4HCJe B (popMe NPAKTHYECKOM
OArOTOBKH 1,44 39 0,72 19,5 0,72 19,5
Jlexun 0,44 12 0,44 12
[TpakTrueckue 3anstus (I13) 1,78 48 0,89 24 0,89 24
B TOM 4HcCIie B (hopMe MPAKTHUECKOMH 144 39 0.72 19.5 0.72 19.5
MOATOTOBKH ! ! ' ' '
CamocrosiTesibHas paboTa 4,78 129 2,67 12 2,11 57
KoHnTtakTHas camocTosTenbHas pabota (3adet 06 03 03
C OIIEHKOI) ' ’ ’
KypcoBas pabora 26,85 26,85
KoHTtakTHas camocTosTenbHas pabota 478 015 2,67 2,11 015
(mprieM KypcoBoOi paboThl) ’ ’
[ToarotoBka Kk KOHTPOJIBHBIM paboTam 27 13,5 13,5
CamocTosiTeTbHOE U3YICHHUE Pa3/IeiIOB 74,4 58,2 16,2
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JUCHUITIINHBI

3auer ¢ 3auyer C OLIEHKOM,

Bua uToroBoro KOHTpoJIA: o
OLIEHKOM KypcoBasi padora

AHHOTaNUs padoyeid MPOrpaMMbl JUCUUILIIMHBI
«IIpukaagHas MEXaHUKA»

1 Heab IMCUMILUIMHBI — HAYYUTh CTYACHTOB TBOPUYECKOMY IMOJXOJY K BBIMOJHEHUIO MHKEHEPHBIX
pacyeToB Ha MPOYHOCTH, JKECTKOCTh U YCTOMUYMBOCTD JIEMEHTOB KOHCTPYKILIMM, J€TaJIed U y3JI0B MAIlllUH U
anmaparos.

2. B pe3yabTaTe M3y4eHUs IUCUUILINHBI 00yYaIOIIMIACH JOJIZKEeH:

Obaaoams clieqyOmUMU KOMIETCHIIMSIMU U UHIUKATOPAMH UX JOCTHKCHUS

VK-2.1; VK-2.2; VK-2.4; VK-2.7; VK-2.8; YK-2.9; VK-2.10

3namo:

— OCHOBHBIE YPaBHEHUS U METO/Ibl PEIICHUS 3a7a4 COIPOTUBIICHHS] MAaTEpUAIIOB U JeTallel MalllnH;

— OCHOBHBIE METO/Ibl PACUETOB HA IIPOYHOCTh, KECTKOCTh U YCTOMYMBOCTh 3JIEMEHTOB KOHCTPYKLIUM
MAaIlIUH ¥ anmnaparos;

— OCHOBBI TEOPUH pacyeTa JeTaje U y3JI0B MAILIMH U alllapaTOB XMMUYECKON TEXHOJIOTUU.

Ymemn:

— IPOBOJIUTH PACUEThI JIEMEHTOB KOHCTPYKLIMM Ha OCHOBE METO/I0B COIIPOTUBIICHUS] MAaTEPUAIIOB;

— paccUMTHIBATh U KOHCTPYHPOBATH JIETAIN MAIIMH 110 UCXOIHBIM JaHHBIM;

— MPOU3BOAUTH PAaCYEThl IO OCHOBHBIM KpPUTEPHSIM pabOTOCIOCOOHOCTH M KOHCTPYHPOBAHUS
JleTalield MalllkH.

Braoemy:

— HaBBIKAMHM pacyeTa CONMPOTUBIICHUS MAaTEPUATIOB AHAIMTUYECKUMHU METOJIAMU;

— HaBBIKAMH BBIOOpA MAaTEPHAIIOB IO KPUTEPUSIM ITPOYHOCTH;

— pacyeTaMM TUIIOBBIX JIeTaJlel MaIlIMH, 0JIb3YACh clipaBoyHOU auTepaTypoit u 'OCTamu.

3 Kpartkoe cogep:xanue JUCUUIIIMHBI

Paznen 1. Omnpenenenue peakuuii omop. PacrsiskeHue-cikatue. AOCOJIIOTHO TBEpAOE TEJO.
OJIEMEHThl CTaTUKH. YpaBHEHHs paBHOBecUs. (OCHOBHbIE JOMYUIEHUS M MPUHLMIBI CONPOTHUBIICHUS
MatepuanioB. Hanpsokenus, nedopmarnuu u nepemenieHus. 3akoH ['yka. [loctpoenue s>miop BHYTPEHHUX
YCUIINH, HAMPSDKEHUH U IepeMeieHi. Y clI0BUe TPOYHOCTH MPHU PACTIKEHUH (CKATHH).

Paznen 2. Kpydenme. U3rm6. 3axon I'yka mnpu casure. BHyTpeHHue cusoBble (akTopbl Mpu
Kpy4eHUHU. YCIOBHE MPOYHOCTH Npu KpydeHuu. [loHsTHE umcToro m momepeyHoro us3rubos. [IpaBuia
MOCTPOEHUS AITIOP MONMEPEUHBIX CHII M U3THOAIOIINX MOMEHTOB. Y CIIOBHE TPOYHOCTH MPHU U3THUOE.

Paznen 3. CuoxHoe HampsizkeHHOe cOCTOsIHME. OCHOBBI TEOPUHU HAIPSKEHHOTO COCTOSIHUS U
TUTIOTE3bl TPOYHOCTH. TOHKOCTEHHBIE cocyabl. OmpeneseHue HanpsHKEHUH 1Mo O0e3MOMEHTHOM TEOpHH.
Pacuer cxxaThIX cTepKHEN HA YCTOMYUBOCTb.

Pa3znen 4. Jleranu mamun. CoeauHeHus jaetaineil MamuH. Bambl 1 ocH, UX OMOPHI U COCAMHECHHUS.
MexaHuueckue nepeaaydu.

Pa3znen 5. Pacuer XuMHYeCKOro anmapara ¢ MeXaHH4eCKHM IepeMelluBAIIIUM YCTPOiiCTBOM.
Bb160p KOHCTPYKIIMOHHBIX MaTepuanoB. PacueT OCHOBHBIX T'€OMETPUUYECKHUX pa3MepoB ammapata. Beibop
¢dnannes, npusona. Pacder dmanieBoro coequnenus. Beibop Mmemanku. Pacder Memankyd Ha MPOYHOCTE.
Pacuer mmoHku B cTynuile Memanku. PacueT Bajia Menranku Ha BUOPOYyCTOHYHBOCTh. PacueT Bana Memanku
Ha TPOYHOCTh. BBIOOp M pacueT KOMIUIEKTYIOMHUX 3JIeMEHTOB. OdopMiieHHE MOSCHUTEIHHON 3aIlMCKH.
Ueprex obmIero Buia ammapaTa ¢ BUJaMH, pa3pe3aMu, CEYCHUSIMU M BHIHOCHBIMH 3JIEMEHTaMHU, JTAIONIMHU
MOJTHOE TIpEJICTaBlIeHne 00 ero yCTpoiCTBe U MpUHIHIE padoThl. UepTekn COOPOUHBIX €UHUIL U JIeTajeH.
Odopmnenue crienudukammm.

4 O0beM yueOHOH TUCHMILINHBI.

Cemectp
Bun yuebnoit paboTbl Beero 3 4

3E | Axan. 3E | Axkan. 4. 3E Axap. 4.
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q.
OO01ast TpyA0E€MKOCTb AUCLHUIUINHBI 6 216 4 144 2 72
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 2,22 80 1,33 48 0,44 16
B TOM 4ucJie B popMe npakTH4eckoii moarorokun | 1,44 52 0,72 26 0,22 8
Jlexuun 0,89 32 0,89 32
[Tpaktuueckue 3anstus (I13) 1,33 48 0,89 32 0,44 16
B TOM 4YHCJIe B (hopMe IPAKTUUECKON MOATOTOBKH 1,44 52 0,72 26 0,22 8
CamocrosiTejibHasi paboTa 3,78 136 2,22 80 1,56 56
KonTakTHas camocTosTensHas padorta (3a4er ¢
. 0,4 0,4
OLICHKOM)
KypcoBoii mpoekr 55,6 55,6
KonrakTHas camocTosiTesnnbHas padoTa (nmpuem
KYPCOBOTO TMPOEKTA) 3,78 04 2,22 1,56 04
PacuetHo-rpaduueckue padboTs 18 18
[TonroroBka K KOHTPOJIBHBIM paboTaM 18 18
CamocTosiTeTbHOE U3YUYCHHE PA3/IeTIOB JUCITUTUIMHBI 43,6 43,6
3ader ¢ KYPCOBO
Bua uTOoroBoro KOHTpoJIA: .
OIIEHKOH NMPOEKT
Beero Cemectp
Bun yuebnoit paboTbl 3 4
3E ASITP' 3E | Actp.u. | 3E Af{Tp'
OO0wmast TpyA0E€MKOCTb AUCHUILINHBI 6 162 4 108 2 54
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 2,22 60 1,33 36 0,44 12
B TOM YHcCJe B (h)opMe NPAKTUYECKOH MOATOTOBKHU 1,44 39 0,72 19,5 0,22 6
Jlexiumn 0,89 24 089 24
[Tpaktrueckue 3anstus (113) 1,33 48 0,89 24 0,44 12
B TOM 4Hclie B (hopMe MPAKTUIECKON MOATOTOBKU 1,44 39 0,72 19,5 0,22 6
CamocrosiTesibHas padoTa 3,78 102 2,22 60 1,56 42
KonrtakTHas camocTosiTenbHas padoTa (3a4eT ¢ 03 03
OLIEHKOH1) ' :
KypcoBoii mpoekr 41,7 41,7
KonrtakTHas camocTosiTenbpHas paboTa (mpuem
KYPCOBOTO MPOEKTA) 3,78 0,3 2,22 1,56 0,3
PacuerHo-Tpaduueckue padboTh 13,5 13,5
[ToaroroBka K KOHTPOJIBHBIM paboTam 13,5 13,5
CamocTosiTeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUTHHBI 32,7 29,7
3ader ¢ KYpCOBOM
Buja uTOrOoBOro KOHTpOJIS: .
OIEHKOI MPOEKT
AHHOTaNus padoyell NPOrpaMmMbl AUCHUIIIMHBI
«O0mas XuMu4YecKasi TEXHOJIOTHsD)
1 Heas aucHumIMHbI — GOPMUPOBAHHME 3HAHUM B 0O0NACTH  peaju3alid  XUMHKO-

TEXHOJIOTHYECKUX TPOIECCOB C YYETOM (PUBHKO-XMMHUYECKUX OCOOCHHOCTEH MPOTEKAIOIINX PEeaKIuH,
BHIOOpa ONTUMANBHBIX YCJIOBHHA pealn3yeMblX MpPOIECCOB, BbIOOpa AP EKTHBHBIX PEAKTOPOB,
npuoOpeTEeHNsT HABBIKOB B COCTABJICHUHM MaTePHUAIbHBIX M TEIUIOBBIX OAJIaHCOB, B pacueTe MPOIECCOB U
PEaKTOPOB Ha OCHOBE MAaTeMaTHYECKOTO MOJETUPOBaHUS, TOJTY4YeHHs] 3HaHWA B 001acTH pa3pabdOTKH
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sHeprocOeperaromux XUMUKO-TexHonornueckux cucteM (XTC), O0€30TXONHBIX ¥ MAaJTOOTXOMHBIX
TEXHOJIOTHIl Ha MpUMepe COBPEMEHHBIX MPOU3BOICTB.

2 B pe3yabTaTe u3y4eHus AUCHUIIMHBI 00yYAKOUIUICH T0/IKEH:

Obaadoams clieqyOmUMU KOMIETECHIIMSIMU U UHIUKATOPAMH UX JOCTUKCHUS:

OIIK-4.3, OIIK-4.4, OIIK-4.5, OIIK-4.6, OlIK-4.8, OIIK-4.14, OIIK-5.1.

3nameo:

— OCHOBBI TEOPUHM XUMUUYECKHUX MTPOILIECCOB U PEAKTOPOB;

— METOJOJIOTHIO UCCIIEIOBAHUS B3aUMOJCHCTBUS XUMUYECKUX MPEBpAIICHUI U SIBICHUN IepeHoca
Ha BCEX MAcCIITa0HBIX YPOBHSIX;

— METOAMKY BBIOOpA peakTopa u pacyéra mpoiecca B HeMm;

— OCHOBHBIE PEAKI[MOHHBIE MPOLIECCHI U PEAKTOPHI XUMUYECKOW U OMOTEXHOJIOTHH;

— OCHOBHBI€ TIPUHIIUIIBI OpPraHU3aIMN XUMUYECKOTO IIPOU3BOICTBA, €0 UEPAPXUUYECKYIO CTPYKTYPY,
METO/IbI OIICHKHU 3((EKTUBHOCTH ITPOU3BOJICTBA;

— OCHOBHBIE XUMHUYECKUE MTPOU3BOJICTRA.

Ymemy:

— paccuuTaTh OCHOBHBIE XaPAKTEPUCTUKU XUMHUECKOTO MPOIECCa;

— BBIOpATh palOHATIBHYIO CXeMY IPOU3BOICTBA 33JAHHOTO IPOAYKTA;

— OLICHUTH TEXHOJIOTUICCKYIO (D (DEKTUBHOCTH MTPOU3BO/ICTRA;

— BBIOpaTh (O PEKTUBHBIN THUIT PEAKTOPA;

— IIPOBECTH paCUYET TEXHOJIOTUYECKUX TTapaMeTPOB IS 3a]JaHHOTO TIPOLIeCCa;

— OIIPEAETUTH MMapaMeTPhbl HAUTYYIIeH OpraHu3aluy IPoIecca B XUMUIECKOM PEaKTOPeE.

Braoemy:

— MeTofaMu aHanu3a dGEeKTUBHOCTH pabOThl XUMHUUECKUX MPOU3BOCTB;

— METOJIaMH pacyeTa M aHaJIn3a MPOLIECCOB B XUMUUECKHUX PEaKTOpax, ONmpeIeeHus
TEXHOJIOTUYECKHX MOKa3aTeNel;

— METO/IaMH BBIOOPA XUMUUYECKUX PEAKTOPOB.

3 KpaTkoe coaep:kaHue TUCHUILINHBI:

Paznen 1. Xumuveckasi TEXHOJIOTUSI © XMMHYECKOE ITPOU3BOICTBO.

1.1. OcHoBHBIE OnIpPeaAeeHUs U MOJIOKEHHSI.

Xumuueckasi TexHOJNOTHs. OOBEKT XUMHYECKOW TEXHOJOTUHU. MEXOTpaciaeBOr XapakTep
XUMUYECKONW TEXHOJIOTMH. Pa3BUTHE XMMHUYECKUX NPOU3BOACTB M XHUMHYECKON TeXHOJoruu. Mecto
XUMHUYECKOW TEXHOJIOTUU B MPOMBIIIIEHHON chepe U METOJIOB XUMUYECKON TEXHOJOTUHA B HEXUMHUUYECKHUX
OTpacisix TPOMBINUIEHHOCTU. CHUCTEMHBIM aHANN3 CIOKHBIX CXEM M B3aHMMOJEUCTBUI 3JIIEMEHTOB CXEMBI —
MOHSATHE W CcojAepX)aHue MeTona. Du3MYecKoe M MaTEeMaTHYECKOE MOJEIMPOBAHUE, OIpeeIeHUuE |
OCHOBHBIE TOHSTHUS, UX MECTO B HHXEHEPHO-XMMUYECKUX HCCIENOBAaHUSAX M paszpaboTkax. Mecto u
3HAYEHHE HATYPHOTO M BBIUYMCIUTENHHOTO dKcniepuMenTa. CoepkaHue U 3a/1auu yueOHOTO Kypca.

1.2. XuMn4eckoe npou3BOACTBO.

[TonsiTe 0 XMMHUYECKOM TPOU3BOACTBE. MHOrOQYHKIIMOHATHLHOCTh XUMHUYECKOTO MPOU3BOJICTBA.
OO0mas cTpykTypa XUMHUYECKOrO MpPOU3BOACTBA. OCHOBHBIE MOJACHUCTEMBl XUMHUYECKOTO MPOU3BOACTBA.
OCHOBHBIE TEXHOJIOTUYECKUE KOMIIOHEHTHI XUMHUYECKOTO TIPOU3BOICTBA.

KauecTBeHHBIE M KOJNMYECTBEHHBIE MMOKA3aTENM XUMHUYECKOIO IMPOU3BOACTBA: TEXHOJOTUYECKUE,
SKOHOMHUYECKHE, IKCIUTyaTallMOHHBIE, COITHATbHBIC.

1.3. CbipbeBble pecypcehl, BO/Ia M JHEPIrUusl B XUMHU4€CKOM NIPOU3BOICTBE.

Knaccudukanmsi ChIppeBBIX PECYPCOB IO PAa3IMYHBIM TMpU3HAKaM — (Ha30BOMY COCTOSIHHIO,
MPOUCXOXKACHUIO, UCTOUYHUKAM. MUHEpanbHOE ChIpbe (PyAbl W TOJIE3HBIE HCKOMAEMBIE), OpPTaHUYECKOe
MPUPOTHOE ChIphe (TOPIOYME HCKOMAeMBbIE), PACTUTEIBHOE M YKUBOTHOE CHIPhE, BTOPUYHOE CHIPhE — HX
UCTIONIb30BaHUE U TyTU nepepadoTku. OCHOBHBIE CHOCOOBI MEPBUYHON 00pabOTKH ChIpbs (0obOoraiieHue,
OYHCTKA, MOATOTOBKA K TPAHCTIOPTUPOBKE M TepepadoTke). [loHsTHE, CYNIHOCTh M MPUMEPHI yIyOIeHUs
UCTIONIb30BaHUS CHIPhS, KOMOWHUPOBAHUS MTPOU3BOJICTB U KOMILIEKCHOM MepepadOTKH ChIPbSI.

3HavYeHNE U UCIOJIb30BaHNE BOJBI B XUMHUECKUX Mpou3BOACTBax. Mcrounmku Boawl. TpeboBanus K
TEXHOJIOTHYECKOH U ObITOBOH Bojie. [[poMbIliuIeHHAsI TOATOTOBKA BOJBI M METOBI €€ OYUCTKHU OT MPUMECEH.
OcCHOBHBIE METOABI KOHTPOJS KadecTBa BOJbI. ODKOHOMHS BOJOMOTPEONICHUS B IPOU3BOJICTBE.
Bo10060poTHBIE CUCTEMBI.
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Buasl ¥ HMCTOYHMKM SHEPTUM B XUMHYECKOM NPOMBINUIEHHOCTH. Macmralbl MOTpebaeHus u
CrocoObl YMEHBIICHUs IHepreThueckux 3arpaT. CyIIHOCTb W NPUMEpPHl pEreHepalvu U peKylepaluu
SHEPruM. DHEPrOTEXHOIOTMUECKNE CUCTEMBI. BTOpHUYHbBIE SJHEPTETUYECKUE PECYPCHI.

Paznen 2. TeopeTnueckue 0CHOBbI XMMHY€eCKHX MPOLIECCOB H PeaKTOPOB.

2.1. OcHOBHbIE ONpe/ieJIeHUs] M MOJIOKEHH .

OU3NKO-XMMHUYECKHE 3aKOHOMEPHOCTH XMMHYECKUX IPEBPAICHHH — CTEXHMOMETPUYECKHUE,
TEpMOJAMHAMHUECKUEe, KuHeTndeckue. [loka3aTenu XMMHUYECKOro MpeBpallleHUus — CTENEHb IPEBPALICHMS,
BBIXOJ] MPOJIYKTa, MHTETpalibHas U TuddepeHiuranbtas ceJIeKTUBHOCTH, CKOPOCTH PEAKIMK U MpeBpalleHus
pEareHToB.

2.2. XumMHnyecKue npoueccol.

Onpenenenne. Knaccudukanus XUMUYECKUX MPOLECCOB M0 Pa3IUYHBIM MPU3HAKAM — XUMHUYECKUM
(BUI XMMHMYECKOW peakIMH, TEPMOAMHAMHUYECKHE XapaKTEPUCTHKH, CXeMa NpeBpalieHuid) U (Ha3oBbIM
(umcio u arperatHoe cocTostHuE ¢as).

I'omorenHsbIit XxuMuyeckuii nmpouecc. OnpeneneHyue U npuMepsl. BiusHue XuMU4eCKUX NPU3HAKOB U
yCIIOBUH MpOTEKaHUs Mpoliecca Ha ero nokazatenu. CriocoObl MHTEHCU(UKAITUH.

[Tonarue onTUManbHBIX Temreparyp. ONTUMabHbIE TEMIIEPATYpPhI JUIst 0OpaTUMBIX U HEOOPATUMBIX 3K30- U
SHIOTEPMHUUYECKUX PEAKLIMI.

['eTeporennsiii (HeKaTamuTUYECKU) XUMHUeckuil nponecc. Onpenenenue u npumepsl. CTpyKkTypa
mpolecca M ero cocrapisitomue (craguu). HaGnrogaemast ckopocTh XUMHUYECKOTO TpeBparnienus. Obnactu
(peXuMbl) MPOTEKAaHUSI MPOIECCa, IUMUTHPYIOIIAs CTa .

I'ereporennplii xuMU4eckuii mporecc '"ra3 (KUAKOCTh) - TBepaoe". OO0CHOBaHME, MOCTPOCHHUE U
aHaIM3 MAaTeMaTHMYeCKOW MOJeNu Uil peakuuil ropenus (Mozaenb "oxumaromasicss cdepa) u
TOMOXMUMHUYECKON (Mozenb "¢ HeB3auMoJehcTByromuM siapom'). Habmrogaemas CKOpOCTh MpeBpalleHHs,
BpeMs IPEBpAIEHIsI ¥ TyTH UHTEHCU(DUKALINY TSI Pa3JIMYHBIX 00J1acTel MpOTeKaHMsI Iporiecca.

I'eTeporeHHsblii XUMUYECKUH Tporiecc "ra3 (KUAKOCTh) - KUAKOCT". OOOCHOBaHME, TIOCTPOCHUE U
aHaJM3 MaTeMaTH4ecKoi Mmosenu. Habmrogaemast CKopocTs peBpaiieHnst 1 0071acTi MPOTEKaHUs TpoIiecca.
[TyTu nHTEHCUpUKALUY TS Pa3IMYHBIX PEKUMOB IIpoIecca.

Karanmutuaeckuii npouecc. Onpenenenue, KiacCUpUKAIMs, MTpUMEphl. | eTepOoreHHbIi KaTaau3 Ha
TBepAOM Karanu3atope. OO0CHOBaHME, IOCTPOCHHUE U aHATN3 MaTEeMaTHYECKOH MOJIETTH Ha KaTAIUTUYECKOM
MOBEPXHOCTU M B IOPUCTOM 3€pHE Karanu3aTopa. HabOmronaemass ckopocTh MpeBpalieHuss U o0nacTu
npoTtekaHus mnpouecca. CTeneHb HCHOJb30BaHUS BHYTpEHHeW mnoBepxHocTU. I[lyTw HMHTEHCUUKAIMU
KaTaJIUTHYECKUX MPOIIECCOB.

2.3. XuMHn4ecKue peaKkTopsl.

OmnpeneneHre W Ha3HAYEHUE XMMUYECKOTO peakTopa. PeakTopbl B XMMHUYECKMX M HEXUMHUYECKUX
oTpacisiX MNpoMbIIUIeHHOCTH. OO030p THUIOB XWMHYECKUX PEAKTOPOB, WX CTPYKTYpHBIE 3JEMEHTBI
(peakunoHHasl 30Ha, YCTPOICTBa BBOJIAa M BBIBOJA, CMEILEHUS, Pa3/IEJCHUs] U PACIpPENETeHHs] MOTOKOB,
TETI00OMEHHBIE 3JIEMEHTHI), OCHOBHBIE ITPOLIECCHI U SIBICHUS B HUX.

CucremaTu3aius MpoueccoB B XMMHUECKOM peakTope Mo MaciTady MX MPOTEKAHUs: XMMHYECKas

peakuus, XUMHUYECKUH MpolLecc B 3JIEMEHTapHOM OO0BbeMe, MPOLECChl B PEAKIMOHHOM 3JIEMEHTE U B
peakTope B LIEJIOM, UX B3aUMOCBSI3b M HepapXuyeckas CTPyKTypa MaTeMaTH4YeCKONW MOJEIM Ipolecca B
peakTope. [Ipumeps! NpoIeCCOB B Pa3IMUHBIX BUAAX XUMHUYECKUX PEAKTOPOB.
Knaccugukanus mnpoieccoB B peakTopax MO pa3Id4HbIM MpU3HAKaM - BHJI XUMHYECKOIro Ipolecca,
OpraHu3alisi MOTOKOB PEareHTOB (CXeMa JBHXEHHMS DPETeHTOB Yepe3 PeakTop, CTPYKTypa IMOTOKOB B
pEaKkUMOHHONW 30HE), OpraHM3alys TEeIJIOBBIX IOTOKOB (TEIJIOBOM pEXHUM, CXeMa TeriooOMeHa),
CTallMOHAPHOCTH MpoIiecca.

O6ocHOBaHME M TOCTPOEHUE MaTEMaTHUYECKON MOJIETH MPoliecca B peakTopax pa3jIMyHOro THMa Kak
CHCTEMbl ypaBHEHUH MaTepUalIbHOTO U TEIUIOBOrO0 OajJaHCOB HAa OCHOBE JAHHBIX O CTPYKTYpe MOTOKa,
XUMHYECKMX TMpEBpallleHMsIX, SBJICHHUSIX I[epeHoca Temjla W BellecTBa M HUX B3aUMOJCHCTBHUH.
Cucremaru3zaius 1 Kiaccu(uKalus MaTeMaTHYeCKUX MOJIENIeH MPOLIeCCOB B PeaKkTopax.

N3oTepmMuueckne mporecchl B XMMHUYECKOM peakTope. BiusHue CTpyKTyphl MOoTOKa (MaeanbHOe
CMEIIICHHE M BBITECHEHME), CTAllMOHAPHOCTH Mpoliecca (MPOTOYHBIM M MEPUOAMYECKHIi), MapaMeTpoB H
yCIOBUHM TpOTEKaHHs Ipolecca (TeMIeparypa, KOHILIEHTpalus, JaBieHHE, O00BbeM pPEaKIMOHHON 30HBI,
BpeMs1), BUIa XUMHUECKOM peakuuu (mpocTtast U cioxkHas, ooparuMas 1 HeoOpaTuMmasi) U ee apaMeTpoB Ha
npodUIN KOHLIEHTpAalMi U MOKa3aTelu Mpolecca B peakTope (CTENeHb MpeBpalleHHs], BbIXOJ MPOIYyKTa,
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CEeNIeKTUBHOCTh Tporiecca). OcHOBBI pacyera rmporecca B peaktope. ComocraBieHue 3¢GQGEKTHBHOCTH
IIPOLIECCOB B PEAKTOPaX, OMMCHIBAEMBIX MOJIEISIMHU H1€aTbHOTO CMEIICHUS U BHITECHEHUSI.

HeusorepMmuueckue mnpouecchl B XMMHUYECKHX peakTtopax. OpraHuzanusi TENJIOBBIX IMOTOKOB U
pPeKUMOB B XHMMHMUYECKHUX peakTopax. Pacmpenenenue temmepaTrypbl, KOHIEHTpAaUii U CTEHNEHHU
NpPEBpALlICHUsI B PEaKTOPE B PEKUMAX HACATHHOTO CMEIICHUS W BBITECHEHUS, aauabaTHUYECKOM U C
teruiooOMeHoM. CBsi3p  TemmepaTypbl M CTENEHH MpeBpalleHUus B aAuabaTHYecKoM IIpoliecce.
ConocraBieHue € H30TEPMUYECKUM PEXUMOM. YHCIO M yCTOMYMBOCTH CTAallMOHAPHBIX PEXHMOB B
peaKTopax UealbHOIO CMEIICHUS.

2.4. [IpoMbllLIEeHHbIE XHMUYECKHE PEAKTOPbI.

Ha KoHKpeTHBIX mpuMepax NIpPEeIMETHO pacCMAaTPUBAIOTCS IPOMBIIIJIEHHBIE PEAKTOPBI IS
IPOBEJCHUSI TOMOTEHHBIX, TE€TEPOreHHBIX M KATAIUTUYECKHUX IPOLIECCOB — THUIBI PEAKTOPOB,
KOHCTPYKTHUBHBIEC XapaKTEPUCTUKHU U OCOOCHHOCTH PEXKHMa, 00JIACTH UCIIOIH30BAHHUS.

Pa3znen 3. XumMuueckoe npou3BoACTBO, KAK XUMHKO-TEXHOJIOTHYECKAsl CUCTEMA.

3.1. CTrpykTypa u onucaHue XUMHKO-TEXHOJIOTHYeCKOH CHCTEMBI.

XHWMHYECKOE MPOU3BOJICTBO KaKk XUMHUKO-TexHosiorndeckas cucreMa (XTC). IlonsaTue cuctemsl u
XTC. CocraB XTC: ameMeHTHI, cBsI3U, moAcucTeMbl. JneMeHThl X TC, knaccudukaiys mo BUIy IpoIEccoB
U HazHayeHuto. Texnonoruueckue cBsa3u aneMeHToB XTC (motoku). IlocnemoBarenbHasi, mapanienbHasi,
pa3BeTBIIEHHAs], MOCIIEN0BAaTENbHO-00BOAHAs (Oaiinac), oOpaTHas (peUuKI) TEXHOJOTM4ecKue cBsaA3u. Mx
CXEMBbI 1 Ha3HauCHUE.

Omnucanne XTC. Bunsl mogeneit XTC - onucarensHble U rpadudeckue. OnucaTenbHbIe MOACTH -

XUMHYECKass cXeMa M MareMaTudeckas wmojenb. ['paduyeckue wmomenu -  (yHKIUOHAIbHA,
TEXHOJIOTHYECKas, CTPYKTYpHas U apyrue (cneruanbHbie) cxeMbl. Haznauenue, mpuMeHeHrne U B3auMOCBSI3b
MOJIEJIEH.

3.2. Anamm3 XTC.

[lonstue, 3amaun u pesynbraThl aHanuza XTC - cocrosuue XTC, MarepuanbHbli M TEMIOBOU
OaslaHChl, TOKA3aTEIN XMMHUECKOT0 IIPOM3BOICTBA.

CpoiictBa XTC kak cucTeMbl: B3aUMOCBSI3aHHOCTb PEKUMOB JIEMEHTOB, PA3JIMUUE ONTUMAIBHOCTH
AJIEMEHTA OJJMHOYHOI'O U B CHCTEME, YCTOMYNBOCTh U CYIIECTBOBAHME CTALlMOHAPHBIX PEKUMOB U .

MarepuanbHblii U TEMIOBOM OanmaHchl. MeTonMka COCTaBIEHUS M pacyeTa MaTepUalbHbIX U
teroBbix OanancoB XTC u ee noacucreM. OcoOEHHOCTH pacyeTa 0anaHCoOB B cXxeMax ¢ peuukioM. GopMbl
npejcTaBieHus 6aJaHcoB (TabIUIbI, TUarpaMMBl U JIp. ).

MartepuanbpHblii  OanaHc [ MacCOOOMEHHBIX U PEaKIUOHHBIX 3JIeMEHTOB. lcnonb3oBaHue
CTEXHOMETPUYECKHUX, TEPMOJMHAMMYECKMX U MeX(a3HbIX OanaHCOBBIX COOTHoIIeHHH. CreneHb
HCITOJIb30BaHUs CHIPHEBBIX PECYPCOB.

OHTaNBIUIHBIN, 3HEepreTuYeckuil (Mo MOJHOM 3Heprun) u skcepreruyeckuit 6amancel u KII. Mx
COTIOCTaBJICHHE U HCTOJIb30BaHue B aHanu3e XT1C.

3.3. Cunre3 XTC.

[Tonstue u 3amaun cuHresa XTC. OcHoBHble 3Tamnbl pa3padotkn XTC. Ponp MaTemaTHueckux u
3BPUCTUYECKHUX METOJIOB.

OcHoBHble KoHIEeNIMHU npu cuHTe3e XTC: MOJHOE HCIOJIb30BAHUE CHIPHEBBIX M SHEPreTHUYECKHX
pecypcoB, MUHUMU3aIUs OTXOJI0OB, ONITHMAJIbHOE MCIIOJIb30BaHMe anmnaparypsl. VX cogep:kaHue u crnocoOsl
peannzanyu. KoMOMHMpOBaHHBIE MPOU3BOJCTBA, COBMEUICHHbIE MPOIECCH, BTOPHUYHBIE SHEPreTUYECKUe
peECYpChl, DHEPrOTEXHOJOIMYECKHE cucteMsl, nepecrpauBaemple XTC, 3aMKHyTble, MaJOOTXOJHBIE
MIPOM3BOJICTBA - UX MOHATHS, OCOOEHHOCTH U IPUMEHEHHE.

OnHOpOJHBIE TEXHOJOTMYECKHE CXEMbI: CHCTeMa pPEKYNEpaTUBHOTO TEIIOOOMEHa, CHUCTeMa
pa3zieneHnss MHOTOKOMIIOHEHTHOM CMECH, CHCTeMa pPEeakTOpoB. OCHOBBI IMOCTPOCHHSI WX ONTHUMAaJIbHON
CTPYKTYpBbI

Paspnen 4. IIpoMbInIeHHbIE XMMHYECKHE IIPOU3BOICTBA.

XHUMHUYECKHNE TIPOM3BOACTBA PpPACCMATPUBAIOTCS MPEAMETHO KaK pealu3alus U3YyYEHHBIX
TEOPETUYECKUX OCHOB XHMMHMKO-TEXHOJNOrM4YecKnx rmpomeccoB M XTC, KOHUENUMHA MOCTPOCHMS
BoIcOKOd((pexkTuBHOM XTC. OCHOBHOM akKLEHT jAenaercs Ha (PU3MKO-XMMHUYECKHE OCHOBBI KOHIIETIIIUH
MIOCTPOEHUSI TEXHOJOTHYECKON CXEMBbI IIPOU3BOJACTBA M €ro MoAcucTeM. [Ipon3BOACTBO CEpHONM KHUCIIOTHI.
IIpounsBoacTBo ammuaka. [IpousBoacTBo a30THOM KUCIOTHL. [Ipon3BoaCTBO CTUpOIIA.

Pa3nes 5. CoBpeMeHHbIe TEHIEHIIUM B PAa3BUTHH XMMHYECKOH TEXHOJIOTHH.
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TGKYH_IGG COCTOSIHUE€ XHUMHYECKOMH IMPOMBINIJICHHOCTH B MHPC W TCHACHIHMU €€ PpPa3BUTHUA.

[lepcrieKTUBHBIE MCTOYHUKH CBIPbS W DHEPIHH.

Knacrepuzanua XuUMHYECKOM MPOMBIIUIEHHOCTH.

COBMGH_IGHHI:IC MMPOLCCChI. ['ubkue u NepeCTpanBaCMbIC TCXHOJIOTMYCCKUEC CXCMBI. HoBpie XHUMHKO-
TEXHOJIOTHYCCKHUEC ITPOLECCHI U CIIOCOOBI IMOJIYYCHUA IIPOAYKTOB. HanotexHonorus.

4001béM yueOHOM TMCUUIIIUHBI:

. O0BbeM TUCHUIIINHBI
Bup yuedHoii padoTbl
3E | Akaa. 4. | AcTp.u.

O01mas Tpy10eMKOCTb 1M CHUIIITHHBI 7 252 189
KonrakTHasi pa6oTa — ayJJUTOPHbIE 3aHSATHSI: 2,67 96 72
Jlexuuu 0,89 32 24
ITpaktuueckue 3ansatus (113) 0,89 32 24
Jlaboparopusie paboTsl (JIP) 0,89 32 24
CamocTrosiTejibHasi padoTa 3,33 120 90
CaMOCTOSATEIbHOE N3YYCHHUE Pa3IesIOB JUCITUIUINHEI | 3,33 120 90
Bua kouTpoJis:
JK3aMeH 1 36 27
KonrtakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
[ToaroToBka K 3K3aMeHY 35,6 26,7
Buj1 MTOroBOro KOHTpOJIst IK3aMeH

AHHOTANUsA padoyei MPOrpaMMbl JUCHUILIIMHBI
«IIpouecchl U anmapaTbl XMMHUYECKOI TEXHOJIOTHID)

1 eab AUCUMIJIMHBI - BMECTE C JUCIUIIMHAMH OOIEH XMMHUYECKON TEXHOJIOTHMH, XUMUYCCKHUMU
MPOLIECCAaMH U PEaKTOPaMU U APYTUMHU, CBSA3aTh OOIEHAYYHYIO U OOIIEHHKEHEPHYIO MOJrOTOBKY X MMHKOB-
TEXHOJIOTOB, YTO HEOOXOJMMO IpHU TMOJTOTOBKE OaKaJaBpOB MO JAaHHOMY HAIpPaBJICHUIO JIS HAy4HO-
HCCJIEIOBATENLCKOM U MPaKTUYECKOM paboThl HA MPEATPUATHSX.

2 B pe3yabTaTe H3y4eHusi AUCHUIIMHBI 00yIAOUIUICH TOJI/KEH:
Obaadoams CcleAyOIUMU KOMIIETEHIIMAMU U UHIUKAaTOpaMu uxX noctwkenus: VK-1.1, VK-1.2, VK-
1.3, VK-1.4, VK-2.3, VK-3.3, YK-8.4., OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.3, OIIK-4.4, OIIK-

4.5, OIIK-4.6, OIIK-4.11, OIIK-4-13.
3name:

e OCHOBBI TEOPHH IIEPEHOCA UMITYJIbCA, TEIIa U MACCHI,
e  MPUHIUNBI PU3NYECKOTO MOAEINPOBAHNUS IIPOLIECCOB;
e  OCHOBHBIC YPAaBHECHUS ABUKCHUS KUIAKOCTEM;

. OCHOBBI TCOPHHU TCIIONICPEaAYHN

o OCHOBBI TCOPHUU MaCCOIIEpCAadn B CUCTEMAX CO CBO6OI[HOI71 1 HEMOABHKHOM I‘paHHHefI pasaeiia

as;

. TUIIOBBIC ITPOLICCCHI XHUMHUYECKOH TCXHOJIOTUHU, COOTBCTCTBYIOIIUC aIlllapaTbl U MCETOAbI HUX

pacuera;

e MCTOABI TIOCTPOCHUA OMIHUPHYCCKUX U TCOPCTHYCCKUX MoAdellell XHMHUKO-TEXHOJIOTHISCKUX

HPOLIECCOB.

e OCHOBHBIC NPUHIUIIBI OpraHnu3aluu MpoueccoB XUMHUYECKOM TEXHOJIOTHH.

Ymems:

e OHNpCACTATH XapPaKTCP ABUIKCHUA JKUJIKOCTEH H ra3oB; OCHOBHBIC XapaKTCPUCTUKHU IIPOLECCCOB

TCIJIO- 1 MaCCOICpEaadm,

. paCcCUUTBhIBATL HAPaAMETPbI U BBI6I/IpaTB afrmaparypy i1 KOHKPETHOI'O0 TCEXHOJIOTHYCCKOI'O

nporiecca;

® paCCUUTBIBATH OCHOBHBIC XAPAKTCPHUCTUKU XHUMHKO-TCXHOJOIHYCCKOIr'0 IIpoIecca, BBI6I/IpaTL

panroHAIBHYIO CXEMY ITpoIiecca.
Braoemy:
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e METOAAMM TEXHOJIOTMUECKUX pAacue€TOB OTAEIbHBIX Y3JI0B M JE€Talled XUMHYECKOIO

000opyIOBaHUS;

e  METOJAaMH OTIPENIEICHNUS PAIMOHANBHBIX TEXHOJIOTHYECKUX PEXUMOB pabOTHl 000PYAOBaHUS;

e METOJaMM aHajM3a M pacyera IpOLECCOB B IPOMBIIUICHHBIX ammapaTrax, BblOopa uX

KOHCTPYKIIUH, ONPEACTICHUS TEXHOJIOTHUECKUX MOoKa3aTeNeil paboThl armapaTos.

3. Kparkoe coagep:xanue JUCUMIJIMHBI.

Pa3nea 1. 'mapoaunamMuyeckue npouecchl ¥ annaparbl XMMHYeCKO TEXHOJIOTHH.

1. Beenenue B pucuunianHy. OCHOBHBIE OHATUSA U OIPEIEICHHUS.

IIpenmer aucuummuineel «[Ipoueccsl M anmapaTbl XUMHYECKOM TexHosoruun». Kiaccuduxanus
npoueccoB. HenmpepriBHbIE U IEPUOANYECKUE, CTALlMOHAPHBIE U HECTAIIMOHAPHBIE IIPOLECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH IPOLECCOB M OOIIME NPUHIMIIBI pacyeTa anmnaparoB XUMHYECKOH
TEXHOJIOTHH.

Kunkoctu u rasel. Knaccudukanus xuakoctedd. Maeanbnas skunkoctb. KanenpHble M ympyrue
xuaKocT. Criibl, IEHCTBYIOIINE B KHUIKOCTU: MAacCOBBIE U ITOBEPXHOCTHbIE. HanpskeHus: B )KUIKOCTIX U
ra3ax (TaHI€HLHaJIbHbIE 1 HOpMaJlbHbIe). CBONCTBA HKHUIKOCTEH.

Mognens HenpepbiBHOH cpenbl. [lonsTHE hr3nyecKoro aeMeHTapHoTro 0Obema.

1. OCHOBBI TEOpPUH NIEPEHOCA.

OCHOBBI TEOpWHU SIBICHHH TIEPEHOCA: AaHaJIM3 MEXaHU3MOB, MOJCIHPOBAHUA M pa3pabOTKH
00O0O0IIEHHBIX METOJIOB pacueTa THAPOMEXaHWYECKHUX, TEIUIOBBIX M MAacCOOOMEHHBIX IPOLECCOB U
annaparoB. dDeHOMEHOJIOrMYecKre 3aKOHBI MEPEHOCAa HMITYJIbCA, MAcChl U SHEPruu. MOJeKyJIspHbIA U
KOHBEKTHBHBII mnepeHoc. OOmMe 3aKOHOMEPHOCTH THUIPOAMHAMMKH, TEIJIONepeauyd M MaccolepeaayH.
B3anMoCBsI3b 3THX IPOLECCOB B IIPOMBILUICHHOW anmaparype. Ponp sBiIeHUH nepeHoca Ipu XUMUYECKUX
IIPEBPALLCHUSX.

MarepuanbHbie W JHEpreTUdYecKue (TEIUIOBbIe) OanaHChl, OMpPEIEICHHE MAaCCOBBIX MOTOKOB H
9HEpPreTUYECKUX 3aTpar. Y CIOBUS PaBHOBECHS M ONpE/EIeHNe HallPaBICHUs MpolLeccoB nepeHoca. Ooumii
BUJI YPaBHEHUH CKOPOCTHU MPOLECCOB; IBMKYIINE CHIIBI U KHHETHUeCKue K03 duimentsl. Jlumurupyromme
CTaJluN.

1. I'mapocraTuka.

Juddepenunanbuble ypaBHEeHHs paBHOBecus Diiepa. [lokosmasics )KUAKOCTb MO IeHCTBUEM CHIIBI
TskecTH. OCHOBHOE YpaBHEHHE THIPOCTAaTUKU. IIpakThuyeckue MNpUIIOKEHHs] OCHOBHOTO YpaBHEHHS
TUIPOCTaTUKH.

1. I'uapoauHamuka.

bananc cun npu  JBMOKEHMM BS3KOM HEC)KMMAEMOM JKHIKOCTH. YPAaBHEHHE HEPa3pbIBHOCTH
(crmomrHOCTH) OoTOKA. Y paBHeHue HaBbe-CTokca 1 ero (pu3nueckuil CMbICI.

ITonoGHoe mpeoOpa3oBanue ypaBHeHusi HaBbe-CTokca. be3pazMepHble NepeMeHHblE - KpUTEpUH
rupoarHamudeckoro nojaodus (Ditnepa, Peitnonpaca, @pyna, roMOXpOHHOCTH), UX (DU3HUECKUN CMBICI;
napaMeTpuuecKkue Kputepun. KpurepruaiabHoe ypaBHEHUE IBUKEHUS BA3KOU KUIKOCTH.

VYpaBHeHue NBWXEHHUS Oiliepa. DHEpreTUYecKuil OaliaHC CTAIMOHAPHOTO JBWKEHUS HACATbHON
KUAKOCTH. YpaBHEHUE bepHynu 1 uaeanbHON M pealbHOM KUAKOCTH. Ero nmpakTuyeckue NpuioKeHUs
(ucreuenune xuakocred, TpyOka Iluro-lIlpanntns). IlpuHuMOBl H3MEpeHUs CKOPOCTEH M PacxoaoB
KHUJIKOCTH JPOCCEIbHBIMU NMPHOOpaMH U MHEBMOMETPUYECKUMHU TpyOKkamu. OmnpeneneHue pacxoJloB MpH
MCTEUYEHUH )KUJIKOCTEH uepe3 OTBEPCTHSI T HACAIKH.

I'uapoarHaMUUECKUE PEXKUMBI ABMKEHUS KUAKOCTEH: TaMUHAPHBINA U TYpOYJIEHTHBIM.

Yucno PeliHonbaca W ero KpuTHYECKHE 3Ha4YeHHs. MeXaHu3Mbl JJaMHHApPHOTO M TYpOYJIEHTHOTO
tedeHuil. Ilonstue TypOynentHocTu. IlpeacraBieHus O THAPOJMHAMUYECKOM IOTPAHUYHOM CJIO€ IpH
TE€YEHUH IO TpyOaM U KaHaslaM U IpU 00TEKaHUU Tell.

Pacuer nmamerpa TpyOONpPOBOJOB W ammaparoB; BBIOOP CKOPOCTEH MOTOKOB M ONTHUMAIbHOTO
JTraMeTpa TpyoOoIpoOBOJIOB.

Pacnipenenenue ckopocTeld 1O paauycy TpyObl MOCTOSIHHOTO CEYeHHs TpU JaMHUHAPHOM
CTallMOHAPHOM TEUEHHUHU.

Teuenne B TpyOax u kaHanax. Ornpenensiomlnii TMONEPEUHbI pa3Mep MOTOKAa B KaHalax
IPOU3BOJIBLHON (DOPMBI: THPABINYECKUH palycC, SKBUBAJICHTHBIN THaMETD.

I'mppaBnuueckoe CONpPOTUBIIEHHE IPU TEUEHUHM JKUJIKOCTEM M ra3oB. Pacuer morepb Ha TpeHHE
(ypaBuenue [lapcu-BeiicOaxa) u Ha MecTHbIe conpoTuBiaeHUs. COOTHONIEHUS U HOMOTPaMMBI JIJIsl pacueTra
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Koo duureHTa TpeHusa. 3aBUCUMOCTH MEXIY pacxoJoM M IepenazoM aaBieHus. Pacdyer Hamopa uis
nepeMenIeH s JKUIKOCTeH uepe3 cucteMy TpyOOoIpoBOIOB U aIllapaToB.

1.5. [lepemenieHNE JKUIKOCTEH.

[lepemerienue KUAKOCTENH C MOMOIIBIO MAIIMH, MOBBIIIAIONINX AaBiieHue. O0beMHbIe (IOPIIHEBbIE,
pOTallMOHHBIE W Jp.) U JUHAMUYECKUE (LIEHTPOOEKHbIE, OCeBbIE U JIp.) Hacochl. OCHOBHBIE MapaMeTpbl
paboThI THIPABIMYECKUX MAIIMH: TPOU3BOJUTENLHOCTD, HAMIOP, MoLTHOCTh, KIT/I.

Pacuer nHamopa ¥ moTpebnseMON MOIIHOCTH; MMOXOOp JBUTarens K Hacocy. OmpeneneHue
JIOIIyCTUMOM BBICOTHI BCACBHIBAHUSI. SIBJIEHNE KaBUTALlMU U €0 MPEAOTBpPaLCHHUE.

OcoOenHoct paboOTHI, COMOCTaBICHHE U O0JACTH MPUMEHEHHS OCHOBHBIX THUIIOB HAacOCOB -
[EHTPOOCKHBIX, TMOPIIHEBBIX (MIyHXKepHbIX) W ap. CBs3p Hamopa, wmommuoctd u  KIIJ ¢
MIPOU3BOIUTENILHOCTBIO (XapaKTepUCTUKU HacocoB). PaboTa HacocoB Ha CeThb M MX BHIOOD; pErylUpOBaHUE
IIPOU3BOIUTEIILHOCTH.

Pa3znesn 2. TenioBble mMpouecchbl U ANMapaTbl XUMHUYECKOM TEXHOJIOTHH.

2.1. OCcHOBHBIC IOHATHS U ONIPEJICICHNUs B TEIUIONepeiaye.

OCHOBHBIE TEIUIOBBIE MPOLECCHl B XMMHYECKOM TEXHOJOTHMHU: HArpeBaHUE M OXJIAXKICHUE,
KOHJIEHCALlMs [1apOB U UCIIAPEHUE JKUIKOCTEH.

CrauvoHapHbli M HECTALIMOHAPHBIA MEPEHOC TEIUIOTHl. TeMiepaTypHOe T1Oje, TIpPagueHT
TEMIEpAaTypbl M TEIUIOBOW IOTOK; TEIUIONEepeaya M TeIulooTaada. 1eMIeparyponpoBOJHOCTb —
TEIJIONHEPLIMOHHBIE CBOMCTBA CPEJIbI.

2.2. IlepeHoc sHepruu B popMe TETIOTHL

TemnoBoii OamaHc Kak YacTHBIM ciydall »HepreTuueckoro Oamanca. OmpezeneHue TEIUIOBOM
Harpy3Ku amnmnapara Ipyu U3MEHEHUHU U 0€3 U3MEHEHUsI arperaTHOro cocTosiHus. Pacxos teninoHocurenei.

HuddepennnansHoe ypaBHEHUE MIepeHoca dHeprun B popme TermnoTsl, ypaBHeHne Dypbe-Kupxroda
Y TEIIONPOBOIHOCTH.

CrauyoHapHbIil TEpPeHOC TEIUIOThl Yepe3 IUIOCKME W UWIMHApUYeckue cTeHku. CoueTaHue
MEXAaHHU3MOB I1EPEHOCA TEIIOTHI (TEMJIONPOBOIHOCTH, KOHBEKLIUHU, U3ITYUECHHUS).

KonBekTuBHBI mnepeHOC TeIoThl. be3pasmepHbie nepemeHHble — uyucna Hyccenbra, Ilekie,
[pannrns, ['pacroda, Dypre. Pacuer k03pPuumeHTOB TEIIIOOTIAYN MIPHU BBIHYKACHHOW M €CTECTBEHHOMN
KOHBEKLHUU.

Temoobmen npu u3mMeHeHUu arperatHoro cocrosinusi. Konnencanust mapos. @opmyna Hyccenbra.
TennooOMeH npu KUMEHNH.

PannantHell TemmonepeHoc. B3amMHoe wu3nyueHue Ten. PannMaHTHO-KOHBEKTHBHBIA IEPEHOC
TeIUI0Thl. PacueT morepp TEIUIOTHI anmaparaMy B OKPY)KAIOILYI0 CPENY M TEIUI0BOM M3oisuu. OCHOBHOE
ypaBHEHUE TEIUIONepeayu.

2.3. Tennonepeaaya B IOBEPXHOCTHBIX TEMJIO0OMEHHUKAX.

Teroniepenaua B~ TOBEPXHOCTHBIX — TEMJIOOOMEHHUKAX.  AJTUTUBHOCTh  TEPMHUYECKHUX
conportuBiieHui. Cpennsis ABMKyHias cuia Termonepenadn. OnpenesneHue CpeqHe ABMXKYIIEW CHIIBI B
anmaparax pa3jMYHbIX KOHCTpyKUuH. B3auMHoe HampaBiieHuWe [BMXKEHUS TeluloHocuTenel. Pacuer
MOBEPXHOCTH TEIJIOOOMEHHUKOB.

Crnioco0bl 10/1BOJIa U OTBOJIA TEIUIOTHI B XUMUYECKOM TexHosoruu. TpeboBaHus, NpeabsIBiIsieMble K
TerioHocuTe s M. O00rpeB BOJSHBIM MAapOM, BBICOKOTEMIIEPATYPHBIMUA OPTaHMYECKUMH TETIJIOHOCUTEISMH,
TonouHbiMA  TazamMu. CnocoObl  anekTpooborpeBa. OTBOX  TEMJIOTHI  BOAOW,  BO3AYXOM |
HU3KOTEMIIEPATYPHBIMH TEIIJIOHOCUTEISIMHU.

TemnmooOmenHble  ammaparbl; uX — Kiaccudukanus. OCHOBHbIE  THUIBI  NOBEPXHOCTHBIX
TEIIOOOMEHHUKOB (TpyOuaThle, IUIACTHHYAThIE, almaparhl ¢ MEepeMEelIMBAIOIIUMHI yCTPOMCTBaMU U T.J1.)
CMmecuTenbHble TEMJIOOOMEHHUKH: TPaJUpHU, KOHJIEHCATOpPhl CMelleHus. BbiOop onTUMaibHBIX
KOHCTPYKUMH M  YCIOBMH OKCIUTyaTalliM TEIUIOOOMEHHBIX ammapartoB. (OCHOBHBIE TEHJAEHIMH
COBEpIICHCTBOBAHUS TEIIIOOOMEHHBIX annaparos.

Pazgen 3. Ilpomeccsl m anmaparbl pa3fgejleHHMs TOMOIEGHHBIX CHCTeM (OCHOBHBIE
Maccoo0MeHHbIE IIPOLECChI).

3.1._ OcHOBHbBIE NOHATHS U OTIPEJICNIEHUs] B Maccomepeaaye.

Krnaccudukanusa nporneccoB maccooomena. OcHOBHbIE MOHATHS U ompenaeneHus. I[lpoueccel co
cBOOOTHON U (PMKCUPOBAHHOM rpaHuliell pa3zaena (a3 u ¢ paznensonieil Gpas3sl neperopokoi (MemOopaHoi).
Hocurenu u pacnpenensemsle Bemecta. CriocoObl BeIpaKeHHs cocTaBa ¢as.
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OU3NKO-XUMUYECKUE OCHOBBI MAaCCOOOMEHHBIX TMPOIECCOB. PaBHOBECHBIE YCIIOBUSI U OIpPECICHHE
HampaBJieHusT TiepeHoca BemectBa u3 (asel B ¢dazy. Koabdbumuentsl pacnpenenenus. [lonsarue o
Maccolepeiaye 1 MacCcooTaaue.

KonuenTtpaunonHoe rone, TpagueHT KOHIEHTpAlMu, OOMIMi U YyJeNbHBIH MOTOK MaccChl.
Monekynsipaas auddy3us B KHIKOCTAX, Ta3zax (mapax) v TBEPAbIX TElax.

3.2. MexaHU3MBbI [IEPEHOCA MACCHI.

YpaBHEHHE HEPA3PBIBHOCTH IS TBYXKOMIIOHEHTHON CHCTEMEI.

JuddepennnanbHoe ypaBHEeHHE KOHBEKTUBHOTO MIEPEHOCA MacChl B OMHAPHBIX Cpe/iax.

Juddy3rnoHHBIN TOTPaHUYHBIN CITOH; TPO(HIN KOHIIEHTPAIMA U CKOPOCTEH B TOTOKAX.

Koadduunents maccootnaun. OCHOBHBIE MOJICNbHBIC TIPEACTABICHUS O MEXaHU3ME MAaCCOOT/IAuH.

MopenupoBanrue KOHBEKTHBHOTO MaccooOmena. Yncia Hyccenbra, Ilexne, [Ipanarnsa, @ypee u ap.,
X (U3UYECKUI CMBICI, aHAJIOTHH C TEIUIOBBIM MOJ00MEM MPUMEHHUTEIBHO K ra3aM W KHIKOCTsAM. Pacuer
KOA(p(UIIMEHTOB MAaccoOTIaud B ammaparax pas3JIdyHbIX THUIOB IO YypaBHEHUSM C Oe3pa3MepHBIMU
MIEPEMEHHBIMH.

Macconepenaya. OcHOBHOE ypaBHeHHE Maccoriepenadr. CooTHOIIEHHE Mexay KoddpduiueHTaMu
Maccomnepeiayl M MacCOOTAa4H, aAATUTHBHOCTh JTU(PQPY3MOHHBIX CONPOTHBIEHUH. HWHTEeHCHUpUKAIMS
Maccolepeiady MyTeM BO3JACHCTBHS Ha TUMUTHPYIOIIYIO CTaIUIO.

Bnusinue ycnoBuii (Temmneparypbl, JaBi€HMs, KOHLUEHTpalUii) Ha HalpaBiIeHUE MaccollepeHoca Ha
npuMepax adcopOIny; MPUHIIUITE BEIOOpa aOCOPOESHTOB.

3.3. @a3oBoe paBHOBECHE.

MartepuanbHblii 0amaHC HEMPEephIBHOTO YCTAHOBUBIIETOCS MpoIlecca MPH Pa3IMYHBIX Ccrocobax
BBIPKEHMSI COCTABOB (Pa3 U UX PACXO0J0B; YpaBHEHUS paOOUUX JIMHUM.

[IpenenpHble KOHIEHTpPALMU paclpeaensieMOro KOMIIOHEHTa B OTHAIOLICH W u3BieKaromeil dazax
JUISE TIPOTUBOTOYHBIX TPOIECCOB. MaKCUMaJIBHO BO3MOJKHASI CTEICHb W3BJICUCHUS, MUHUMAJIBHBIA U
ONTUMAJIBHBINA PAcX0/1bl U3BJIEKAIOIeH (asbl.

3.4. Metonbl pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX alllapaToB.

Pacyer momepeuHoro cedeHusi (IMameTpa) KOJOHHBI; MPEAEIbHO JOMYCTUMAasi U SKOHOMHUYECKH
ONITUMAJIbHAS! CKOPOCTH CIUIOIIHOM (ha3bl.

PanmonaneHplii BRIOOp B3aMMHOIO HaIpaBiICHHs [BIKEHUS (a3 M OpraHu3alud IOTOKOB B
MaccOOOMEHHBIX ammnaparax. Pacuer MaccOOOMEHHBIX MPOLIECCOB M ammapaToB ISl CHCTEM C OIHHUM
pacnpeensieMbIM KOMIOHEHTOM. OCHOBBI pacyeTa BhICOTHl MACCOOOMEHHBIX amMapaToB C HEMPEPHIBHBIM H
CTYIEHYaThIM KOHTaKkTOM (a3. J[Ba OCHOBHBIX METOJIa pacyeTa: Ha OCHOBE KO3 (PUIIMEHTOB Macconepeaun
U Ha OCHOBE IMOHSTHS TEOPETUUYECKOM CTymeHu pazzaencHus. [loHsTHe yncia equHUI IEpeHoca U BBICOTHI
eauHuLbl nepeHoca. dakrop Mmaccomepenaun. CpenHss JBIXKyIas cuia Mmacconepenauu. BrusHue
MPOJOJIBHOTO TepEeMEIINBaHUS Ha CPETHIOI JBIDKYIIYIO CHiIy Maccomepemauu. [lpouenypa pacuera,
OCHOBaHHasi Ha 00beMHBIX Ko3(duuueHtax macconepenauu. ['paduueckuii ¥ aHAIUTUYECKUI METOIbI
pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX ammapaToB CO CTYNEHYAThIM KOHTAKTOM ¢a3. DP(HeKTHBHOCTH
cTtynieHd mo Mbopdpu. CBsa3p umcina enuHul] nepeHoca u JjokamsHoro KIIJ[ crymenn mo Mbopdpu.
UucneHHbl pacyeT «OT CTYNMEHH K CTYNEHU» M €ro rpaduyeckas HHTEPIpETAIlds C HMCIOIb30BAHHEM
«KUHETHYECKON TUHUNY. YueT cTpyKTypsl nmoTokoB u KIIJ[ tapenku. OcobeHHOCTH pacueTa Tapeab4aThiX
KOJIOHH Ha OCHOBE NOHSTHS TEOPETUUYECKOM Tapenku. Yucio AelCTBUTEIbHBIX U TEOPETUUECKUX TapesoK.
D} PeKTUBHOCTD TAPETKH.

PanmoHayibHBIN BRIOOp B3aMMHOTO HAIpaBJICHHS JBIDKEHUS (a3 W OpraHu3alud IMOTOKOB B
MacCOOOMEHHBIX alaparax.

3.5. AGcopbuus.

OOmure MPUHIMIIBI YCTPOMCTBA M KIACCHU(UKAIUS alapaTroB I MAaCCOOOMEHHBIX MPOIECCOB B
cucrtemax "ra3(map)-kuakocts". OcoOeHHOCTH KOHCTPYKIUI abcopOepoB.

OcHOBHbBIE THUIIBI W O0JIACTH TMPUMEHEHHS aOcopOepoB: HacaJO4YHbIE M Tapenb4aTble KOJIOHHBI,
amnmapaThl CO CIUIONIHBIM U CEKIIMOHUPOBAHHBIM 0apOOTaXKHBIM CIIOEM, allapaThl ¢ IUCIEPTHPOBAHHEM
KHUJIKOCTH.

CxeMbl a0COpOIMOHHO-TECOPOIIMOHHBIX YCTAHOBOK C BBIJCIICHHEM H3BJICYCHHOTO KOMIIOHEHTA W
perenepanueld abcopbeHta (mecopOiMeli TpH TMOBBINIEHHOW TeMIiepatype, TOHWKEHUEM JaBleHUS,
OTJTyBKOM HHEPTHBIM HOCHUTEJIEM).
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3.6. Juctmnnsaus. Pextudukanms.

Paznenenuie nmucTWIISIMEN JKUOKUX TOMOTEHHBIX CMECe M CXKWKEHHBIX TIa3oB; 00JacTu
MPUMEHEHUS U OCOOCHHOCTH MPOBEICHUS MTPOLIECCOB MPHU PA3INIHOM JABJICHUU.

[TapoxuakocTHOE paBHOBECHE JIJIsl CUCTEM C MOJIHOM M OrpaHUYEHHOI B3aUMHOI pacTBOPUMOCTBIO U
€ro BIIMSHUE Ha BO3MOXHOCTH pAa3JEICHUS KOMIIOHEHTOB JIUCTHWJUIAIIMOHHBIMU MeToAamu. Pacyer
paBHOBECHsI [Tl UJI€AIbHBIX OMHAPHBIX CMECEH.

[Ipocras u ¢pakuroHHAs TEpEroHKa; MeperoHka ¢ aediaermanueid. MatepualbHblii 6alaHC, pacyer
BBIXO/Ia TPOJAYKTAa M €ro CpeIHEro cocraBa MpH IeperoHke OuHApHbIX cMmeceld. CXeMbl YCTaHOBOK.
TenoBbie OallaHCHI U PacyeT PacX00B TEIJIOHOCUTENEH IS 3TUX MPOLIECCOB.

Pexktudukamms. OU3NKO-XUMUYECKHE OCHOBBI M OCOOCHHOCTH YCIIOBHM IMPOBEICHHUS IMPOIECCOB.
CxeMbl yCTaHOBOK IS HEMIPEPHIBHOW U MEPUOAMUYECKON peKThuduKauu OMHapHBIX cMmeceid. OcoOeHHOCTH
YCTPOMCTBA ammapartoB (HACAJAOYHBIX M TapeNbuaThIX KOJOHH) M BBIOOpA PEKUMOB HX pPabOTBI MPHU
pexktudukanuu (1Mo cpaBHEHHIO ¢ abcopOrueit). OCOOEHHOCTH YCTPOWCTBA W BapHaHTBI PaOOTHI
ucrnapuresnei u aegerMmaTopos.

MonenupoBaHue U pacueT MPOIECCOB M allapaToB MPH HENPEpPhIBHOW peKTH(UKAUU OWHAPHBIX
cucteM. OCHOBBI YHCJIICHHOTO M IpadoaHATUTUYECKOTr0 METOI0B. MaTepuanbHblid Oananc. Paboune nmuHuu.
Omnpenenenre MHUHHMAIbHOTO M pabodero duermoBoro uucia. TemnoBoil GamaHC M pacueT pacxoioB
TeTrIoHOCHTeNeH. [IpUHIMITBI TEXHIUKO-D)KOHOMHYECKOW ONTUMU3AINH MIPH pacuetre padodero (erMoBoro
YHclia, pa3MepoB ammaparypbl U 3HepreTudeckux 3aTpar. OCHOBBI pacueTa TapenbuaThiX M HACAIOYHBIX
PEKTU(DHUKAIIMOHHBIX KOJIOHH.

Paznen 4. Ilpomecchl W anmapatbl pa3/ieleHHs] TeTepPOreHHbIX CHCTeM (OCHOBHBIE
THIPOMeXaHuYecKHe MpoIecchl).

4.1. Pa3nenenue rereporeHHbIx cucteM. OCHOBHBIE MOHATHS M METOJIBL.

Knaccudukanms XHMAKUX M Ta30BBIX T€TEPOTE€HHBIX CHUCTEM: CYCIICH3UH, IMYJbCHUM, TEHBI, TBLIH,
TyMaHbl. MaTepHanbHbIi 0anaHc MPOLECCOB Pa3eIeHUs IeTePOreHHBIX CUCTEM.

Onenka 5((eKTHBHOCTH W BHIOOP ONTHUMAIBHBIX TPOLIECCOB W ammapaToB [UIS pa3zeiicHHS
TeTepOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUHU OCAKJICHUS.

Paznenenuie >kKMIKUX W Ta30BBIX CHUCTEM B IOJIE CHJ TSKECTH. PacueT ckopocTeil cBOOOIHOrO H
CTECHEHHOTO OCXKJICHUSI TBEP/IbIX YACTHUI IApO0OPa3HOM U OTIIMUHBIX OT Hee ()OPM B MOJIE CHIIBI TSKECTH.

[Iponiecchl OTCTaMBaHMsI M YCTPOMCTBO ammapaTroB pa3JeleHUs CYCHEH3UM, SMYJIbCUI M MbUICH.
PacueT moBepXHOCTH OCaXAECHUS U MTPOU3BOAUTEILHOCTH OTCTOMHUKOB. Y CTPOMCTBO U JEHCTBUE LIMKJIOHOB
(poCThIX U OaTapeiHbIX ), THIPOLIUKIOHOB.

4.3. TeueHue KUIKOCTH Yepe3 HEOIBIKHBIC 36PHUCTHIC U TICEBI00KIKEHHBIC CIIOU.

3HaueHue TUIPOJMHAMHUKYU 3€PHHUCTHIX CJIOEB B mporieccax (UIbTPOBAHMS, TEIJIO- U MaccooOMeHa,
reTeporeHHoro karanusa u Jp. OCHOBHBIE XapaKTEpPUCTUKH O3THUX CJIOEB: JUCHEPCHOCTb, yHeiIbHast
MOBEPXHOCTh, MMOPO3HOCTh, SKBUBAJEHTHBIN JHaMeTp KaHaJIOB. PacueT ruapaBInyecKOro CONPOTHUBIICHUS
cnos. I'mapaBinuyeckoe CONMPOTHBIIEHHWE CJIOEB HACaJ0K IPOMBIIIIEHHBIX Macco- M TEMI00OMEHHBIX
anmnaparos.

Pexxumpbl TeueHus MOTOKOB B HACAJOYHBIX KOJOHHAX. ['MapaBIUyYecKoe CONPOTHBIICHUE, SBIICHUS
MOJIBUCAHUs, 3aXJIEObIBAaHUS U MHBEPCHH (Da3 M pacueT COOTBETCTBYIOIIUX CKOPOCTEH.

IMaapoanHamMuka 1MCEBAOOKMKEHHBIX (KUMAMMX) cioeB. O0IacTh MPUMEHEHHS TICEBI00KUKEHUSI.
OCHOBHBIE XapaKTEPUCTUKH ICEBJO0XKIKEHHOTO COCTOSHMS. ['mapaBinueckoe compoTuBiieHHe. Pacyer
CKOPOCTEH TICEBIOOKIKEHHUSI U CBOOOTHOTO BUTAHUS, BBICOTHI MCEBAO0KUKEHHOTO cJiosi. OIHOPOIHOE U
HEOJTHOPOJHOE TICEBAOOXKIKeHHE. OCOOEHHOCTH TCEBI00KIKEHUS MOMUINCIEPCHBIX cloeB. [IHeBMO- U
TUAPOTPAHCIIOPT 3€PHUCTHIX TBEPIbIX MAaTEPHUAIIOB.

4.4. dunpTpoBaHUE CYCIIEH3UN U OYUCTKA Ta30B OT MBUICH.

Crnenuduka MOBEICHHS 0CAIKOB KaK 3€pPHUCTBIX CJIOEB: CKUMAEMBIE U HEC)KUMaeMbIe 0CaIKu. Buib
(GUIBTPOBAIBHBIX MEperopoAok. MakTopsl, BIMSIONIME Ha CKOPOCTh (QuiubTpoBaHus. DUIBTpOBaHUE MPU
MOCTOSTHHOM ~ CKOPOCTH  (DHJIBTpOBaHUA. ODKCIEPUMEHTAILHOE ONpeNelieHne KOHCTAaHT ypaBHEHHS
¢unprpoBanus. Kimaccudukamuss u  yCTpONCTBO OCHOBHBIX THIIOB HEMPEPHIBHO U TEPUOAUYECKU
paboTaroumx GUIBTPOB U PHIBTPYIOLUIUX LEHTPUPYT.

4 O0beM yueOHOil 1M CUUIJINHBI.
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Beero Cemectp
Bup yueOHoii padoThl S) 6
3E | Akan. 4. | 3E | Akaa. 4. | 3E | Axkaxa. 4.
OO0m1ast TpyA0EMKOCTh TUCIHUILIUHBI 12 432 6 216 6 216
KonrakTHasi paboTa - ayJuTOPHbIE 3aHATHSI 5,3 192 2,2 80 3,1 112
Jlexiun 1,8 64 0,9 32 0,9 32
Jlaboparopusie paboTsl (JIP) 0,9 32 - - 0,9 32
ITpaktuueckue 3ansatus (113) 2,6 96 1,3 48 1,3 48
CamocrosiTesibHasi pa6oTa 47 168 2,8 100 1,9 68
CaMOCTOSATEIbHOE U3YYCHHE Pa3/IC)IOB JUCIIUILINHBI 47 168 2.8 100 19 68
Buabl kKoHTpOJIA:
IK3aMeH 2,0 72 1,0 36 1,0 36
KoHTakTHas paboTa - IpoOMeKyTOUHAs aTTeCTaIus 20 0,8 0,01 0,4 0,01 0,4
[ToaroToBka K 3K3aMeHy ’ 71,2 0,99 35,6 0,99 35,6
Bujx HTOroBOro KOHTpOJIS: JK3aMeH 9K3amMeH
Cemectp
Buj yueoHoii padoThI Beero 5 6
3E | Actp.4. | 3E | Actp.u. | 3E | Actp. 4.
OO011as TpyA0€MKOCTh TUCIUILIMHBI 12 324 6 6
KonTakTHasi padoTa - ayIUTOPHbIE 3aHATHSI 5,3 144 2,2 60 3,1 84
Jlexun 1,8 48 0,9 24 0,9 24
JlaGopaTtopHsie padoTs (JIP) 0,9 24 - - 0,9 24
[Tpaktuueckue 3austus (I13) 2,6 72 1,3 36 1,3 36
CamocTosiTesibHasi padoTa 47 126 2,8 75 1,9 51
CaMoCTOATEIbHOC U3YUICHHE PA3ACIIOB JUCIIUTLIIMHBI 47 126 28 75 19 51
Buabl KoHTpOJIS:
IK3aMeH 2,0 54 1,0 27 1,0 27
KonTakTHas paboTa - mpOMeKyTOYHAsI aTTECTAIHs 20 0,6 0,01 0,3 0,01 0,3
IToxroroBka K SK3aMeHy ’ 53,4 0,99 26,7 0,99 26,7
By MTOroBOro KOHTpOJIS: JK3aMeH JK3aMeH
AHHOTAIUs padoyeil MPporpaMMbl U CHHNJIHHBI
«Cucrembl ynpaBJieHUs] XMMHKO-TEXHOJIOTHYECKHUMH MPOIeCCAMM»
1 Heab AUCHUIUIMHBI — JaTh 0a30Bble 3HAHHMS 1O TEOPUU CHUCTEM VIPABICHHUS XHUMHKO-

texHojornueckumu mpoueccamu (CY XTII), npuButh HaBbIKM M yMeHus aHanuza coictB XTII, kak
00BEKTOB YIPABIEHUS U NPAKTUYECKOTO MPUMEHEHUS TEXHUYECKHX CPECTB yIPaBJICHUS.

2 B pe3yabTare n3yyeHus JTMCHUTIMHBI 00YYAIOUIMIACS T1OJI/KEH:

Obnadamye cleAyOMUMU KOMIIETCHIIMAMU ¥ HHAMKATOPAMH UX JIOCTHKECHUS:

OIIK-4.9, OIIK-4.12, OIIK-5.2, OIIK-5.8.

3namey:

— OCHOBHBIE ITOHATHUS TEOPUH YIIPABICHUS;

— CTaTHYECKUE U JMHAMUYECKUE XapaKTePUCTUKN OOBEKTOB YIIPABICHHUS;

— OCHOBHBIE BUJIbI CUCTEM aBTOMaTHueckoro yrnpasieHus (CAY) u 3aKOHBI peryIupoBaHHUs;
— tunoBble CAY B XUMHUYECKOW TPOMBIIIIIEHHOCTH;

— METOJIBI ¥ CPEJICTBA N3MEPEHUS OCHOBHBIX TEXHOJIOTUYECKHUX ITAPaMETPOB;

— ycroitunBocth CAY;

— OCHOBHBIE TMOHATHA O HenuHeHHbIX CAY, penelHbIX CHCTEMax, JIOTHYECKHUX aJIrOpUTMax

YHpaBJICHUSA, AAAIITUBHBIX U OITUMAJIBHBIX CUCTEMAX YIIPABJICHUS.
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Ymems:

— OIPEENATh OCHOBHBIE CTATUYECKHE U TUHAMUYECKHE XaPaKTEPUCTUKH O0OBEKTOB YIIPaBIICHUS;

— BBIOMPATh PALlMOHAIBHYIO CUCTEMY PETYIMPOBAHUS TEXHOJIOTHYECKOTO MPOIIecca;

— OIIEHUBATh YCTOMYMBOCTh CAY;

— BpIOMpaTh KOHKPETHBIE TUIIBI IpUOOPOB At auarHoctuku XTI

Braoemy:

— METoJaMM TEOPUM aBTOMATUYECKOTO PpEryJupOBaHUs, OpraHU3alud U pacuéTa CHUCTEM
ONTUMAJILHOTO YIPABJIEHUS IPOLECCAMH XUMMUYECKON TEXHOJIOTHH.

3 Kpartkoe cogep:kanue AUCHHILINHBI:

Pa3nes 1. OcHOBHBIE NOHATHS YIIPABJIeHU XUMHKO-TEXHOJIOTH4YeCKHMH MPOLEeCCAMH.

3HaueHue aBTOMATHYECKOTO YIPaBICHMsS MU Pa3sBUTUA XUMHYECKOHM ITPOMBIIIICHHOCTH.
OcoOeHHOCTH YIpaBJIEHUS XHUMUYECKUM IMPEANPUATHEM U XUMHUKO-TEXHOJIOTMYECKUM IIPOLIECCOM.
TexHuko-sKkoHOMHUYECKUI 3 (EeKT BHEIPEHUS aBTOMATU3MPOBAHHBIX CUCTEM YyIpasieHus. Poib cuctem
yIrpaBiieHUs] B oOecrieueHHH Oe30MacCHOCTH XMMUYECKOTO MPOU3BOACTBA M OXPAHBI OKPYXKAIOIMIEH Cpebl.
OcHoBHble TepMuHBl U omnpenencHus. Hepapxus ynpasiieHus. OCHOBHbBIE INPUHLUIBL  yIIPaBICHHUS.
Knaccupukanus cucrem ynpaenenuss @DynknumonanpHas crpykrypa CAY. Ilokazatenu KadecTBa
yIpaBJICHHUS.

Pazgen 2. OcHOBBI TEOPHH ABTOMATHYECKOT0 YIIPaBJIEHHS.

Maremarnueckue wmonenu CAY. J[lunamuueckue xapakrtepuctuku CAY. Hcnonb3oBaHue
orepanoHHOro ucurciaenus Uit ananuza CAY. Tunoble TuHaMU4ECKHE 3B€Hbsl. BpeMeHHbIE 1 YaCTOTHBIE
XapaKTepUCTUKH. DKBUBAJICHTHbIE IPE0OPa30BaHUsl CTPYKTYPHBIX CXeM. Y CTOHYMBOCTbH JHHEHHBIX CAY ¢
oOpatHOl cBs3bt0. Kiaccuduxanus 1 OCHOBHbIE CBOMCTBA OOBEKTOB YIIpaBiIeHUs. METO/bl ONpEeEIeHUs
CBOWCTB OOBEKTOB YyrpaBiieHUs. OCHOBHBIE 3aKOHBI peryiaupoBaHus. BbIOOp 3akoHa peryimpoBaHUS U
OIpeziesieHUE ONITUMANIbHBIX 1apaMETPOB HACTPOUKHU MPOMBILIUIEHHBIX PETYJISTOPOB.

Pazgen 3. U3MepeHue TeXHOJIOTHYeCKHUX apaMeTPOB XMMHKO-TEXHOJIOTHYeCKOro nmpoiecca.

l'ocynapcTBeHHasi cuUcTeMa MPOMBIIUICHHBIX MPHOOPOB W CpencTB aBToMaTH3amuu. OCHOBHEIC
TEPMHMHBl M OIPEICIICHUs METposioru. Meroabl usMepeHuid. CpencrtBa M3MEPUTEIBHOM TEXHMKH, HX
CTaTUYECKHEe U JAUHAMHuYecKue cBoiicTBa. [lorpemmnoctn n3mepennii. CriocoOsl mepenadu HHPOpPMaIUN Ha
paccrosinue. Opranuzauus aucraHunoHHoN nuarHoctuku XTII. M3MepeHne OCHOBHBIX TEXHOJIOIMUECKHUX
apaMeTpoB: JaBJICHUS, TEMIIEPATYpPhl, pacXxoja U KOJIUYECTBA, YPOBHS JKUJIKOCTH U CBHITyYUX MaTepUasoB,
cocTaBa U (PU3NKO-XUMHUYECKUX CBOMCTB BEILIECTB.

Paznen 4. OcHOBBI NPOECKTHPOBAHUSI ABTOMATHYECKMX CHCTEeM YIPaBJEeHUSI XHUMHKO-
TeXHOJIOrH4eCKHMH NPOLeCCaMH.

Ocobennoctu ynpasinenuss XTII. Texuuueckue cpeactBa CAY. OcCHOBHBIE Pa3HOBUIHOCTH
YIOPAaBIAIOIUX YCTPOMCTB. THIIBI, XapaKTEpUCTUKM M pacd€T HCIOJHUTEIbHBIX MEXAaHU3MOB U
perynupyromux opraiHoB. OdopmileHHe NpPOEKTHOrO 3a/laHusi Ha aBTOMAaTH3alUI0 TEXHOJIOTMYECKOTO
npoiiecca. BeiOop Touek u3aMepeHus, KOHTPOJIs, YIPaBIsSeMbIX IapaMETPOB U YIPABISAIOMIUX BO3JEHCTBUI.
CranmapTel U yCIIOBHbIE 0003HAUEHHUs Il TeXHOJOrudeckux cxem. OcHoBHbie cBeneHuss 06 ACY TII B
xumuaeckoi npomelnieHHOCTH. [Ipumepsr ACY TII B xuMuueckoil mpomsInuieHHOCTH. OCHOBHBIE BBIBOJIBI
no kypcy. CoBpemennsbie TeHaeHuu B pazsutuu CY XTII.

4 O0bEM yueOHOI TMCHUNJIMHBI:

. O0beM TMCUMIINHBI
Bup y4yeoHoii padoThI
3E | Akan. 4. | AcTp.u.

O01mas Tpy10eMKOCTb 1Y CHUTITHHBI 5 180 135
KonTtakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 2,23 80 60
Jlexuu 0,89 32 24
[TpakTuueckue 3anustus (I113) 0,45 16 12
JlabopaTtopusie padoTs (JIP) 0,89 32 24
CamocrosiTesibHas padoTa 1,77 64 48
CamocCTOsITeThHOE N3YUCHHE Pa3/IeNIOB TUCIUTUINHEI | 1,77 64 48
Bua konTpoJs:
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IK3amMeH 1 36 27

KoHTakTHas paboTa — MPOMEKYTOYHASI ATTECTAIIHS 1 0,4 0,3

[ToaroToBka K sK3aMeHy 35,6 26,7
Buj1 H”TOroBOro0 KOHTPOJIs IK3aMeH

AHHOTAIUs padoyeil mMporpaMMsbl T CHHIJIHHBI
«MoaeupoBaHUe XUMHKO-TEXHOJOTHYECKHUX MPOIECCOB B OHOTEXHOJIOT MM

1 Heﬂb AUCHUIIIMHBI — HpI/IO6peTCHI/IC 0a30BBIX 3HAHUM 110 OCHOBHBLIM pasaciiaM Kypca, a TaKiKe
YMGHI/Iﬁ U TIPAKTUYCCKUX HABBIKOB B o0actu MOACIIUPOBAHUA XHUMHKO-TCXHOJIOT'MYCCKHUX IIPOLECCOB,
HCIIOJIB3YEMBIX IIPU PCIICHUH HAYYHBIX U IIPAKTHYCCKUX 3a/1a4.

2. B pe3yjabTaTe H3y4yeHUs: TUCHHIIMHBI 00y4arOIIHIACA TOJIKEeH:
Obnadamye CleAyOMKUMI KOMIIETCHIIUAMU ¥ UHIUKATOPAMH UX JIOCTHKECHUS:
OIlK-3.1,4.1,4.8,4.13,5.2.

B pe3ynbrare 0OCBOGHUS TUCHMILIMHBI CTYJEHT JOJKEH:
3uamo:
® METOJAbl IOCTPOECHMSI AMIMPUYECKUX (CTATUCTHUECKUX) U (DPU3MKO-XUMUYECKUX (TEOPETUUYECKHX)
MoJieJIell XUMUKO-TEXHOJIOTHUECKUX MTPOLIECCOB;
e MeToAbl MICHTHU(UKALUU MATEeMATUYECKUX OINMCAHUI TEXHOJOTMYECKUX MPOLIECCOB HA OCHOBE
AKCIIEPUMEHTAJIbHBIX JIaHHBIX;
® METOABl ONTUMH3AIMH XUMHKO-TEXHOJOTHYECKHX MPOIECCOB C MPUMEHEHUEM SMITMPHYECKUX W/WIIN
(U3UKO-XMMHYECKUX MOJENeH;
Ymemy:
® [IPUMEHATh WU3BECTHBIE METOJbl BBIUMCIMTEIBLHOW MAaTEeMaTUKH U MaTEMaTHMYECKON CTATUCTHKU IS
pelIeHusT KOHKPETHBIX 3a/ad pacyera, MOJCIMPOBaHUS, HACHTUGHUKAIMM M ONTHUMM3ALUU IpU
UCCJIEJOBAaHUH, IPOEKTUPOBAHUHU U YIIPABJICHUHU ITPOLIECCAMH XUMUYECKON TEXHOJIOTUU
® CIIOJIb30BaTh B CBOEH IMPAKTHUYECKOM AESTEIbHOCTU Ui JOCTHUKEHUS 3THUX ILieJIel M3BECTHBIE MaKEeThl
MPUKIIAIHBIX IPOrpaMM.
Braoemy:
e MeTOJAaMH MaTeMaTH4EeCKOH CTAaTUCTHKH M OOpabOTKM pe3ylbTaTOB AKTUBHBIX U IMACCHBHBIX
HKCIIEPUMEHTOB
® METO/JaMHU BBIYMCIUTEIBHON MaTEMAaTUKH AJIsl pa3pabOTKU U pean3allii Ha KOMIbIOTEpax alropuTMOB
MOJICIUPOBAHMS, HACHTUPHUKAIMHA U ONTUMU3ALUN XUMHKO-TEXHOJIOTHYECKUX MPOLIECCOB;

3. KpaTkoe coep:kaHue M CHHIIUHBI

Tema 1. OcHOBHBIC IOHATHS.

OCHOBHBIE TNPUHIUIBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS XUMHKO-TEXHOJOTNYECKUX IIPOLIECCOB
(XTII). MaremaTuueckie SMIUPUYECKHE M  MaTeMaTH4ecKhue (PU3UKO-XMMHUYECKHE MOJEIU U
KOMIIBIOTEPHOE MOJEIUpPOBaHUE. JIeTEpPMUHUPOBAHHBIE U BEPOSATHOCTHBIE MATEMAaTUYECKHE MOJIEIH.
[IppuMeHeHne METONOJIOTMM CHCTEMHOIO aHald3a Uil pelIeHHs 3anad monaenupoBaHus. IIpumenenue
IPUHILINAIA «YEPHOTO SIIMKa» IPU MATEMAaTUYECKOM MOJEIMPOBAaHUH. ABTOMAaTU3UPOBAHHBIE CHUCTEMBI
npukiIagHo uHpopmatuku. Mepapxuueckas CTpyKTypa XUMUYECKHX MPOU3BOACTB M MX MaTeMaTHYECKHX
Mozened. [IpuMeHeHrne KOMIBIOTEPHBIX MOZEIIEH XUMUYECKHUX IIPOLIECCOB U aHaJIW3a, ONTHUMHU3aLUU U
CHUHTE3a XHWMHKO-TEXHOJIOTMYECKUX CcHUCTeEM. (OCHOBHBIE IPHUEMBI MaTEMaTHYECKOTO MOJAEIMPOBAHHUS:
SMIMPUYECKUH, CTPYKTYPHBIH (PU3HKO-XMMHUYECKH) 1 KOMOMHUPOBaHHBIN (Teoperndeckuii). Iloctpoenue
CTaTUYECKUX U JUHAMUYECKHX Mojened. Pemenue mnpsameix 3amad. [IpoekTHBII W MOBEPOYHBIN
(omleHOuHBI) pacder mporeccoB. Pemenne oOpatHbIX 3anad. [lapamerpuueckas W CTPYKTypHas
uACHTU(UKAIMS MaTeMaTHYeCKUX Mojeseil. YCTaHOBJIEHHE aJIeKBaTHOCTH MaTeMaTHYeCKUX MOJENeH.
CrpaTteruss mIpoBENEHUS PpACUYETHBIX HCCIEIOBAaHUM M KOMIIBIOTEPHOIO MOJAEIMPOBAHUS PEAJIBbHBIX
IIPOLIECCOB.

Pa3nea 1. I[locTpoeHne SMIUpHYECKUX Mo e/Iell XUMHKO-TEXHOJIOTHYEeCKHX MPOLECCOB.
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Tema 1.1. ®opMyJIHPOBKA 32/1a4¥_ANNPOKCUMALNMH JAHHBIX /IS ONHCAHWS JKCHEPHUMEHTAJbHBIX
3aBHCHMOCTEN W MOJYYeHHUs SMIUPUYECKHX MojeJieil npoueccoB. Buapl KpUTEpUeEB annpoKCHUMAaIu.
Kpurepuii merona HaMMEHBIIMX  KBaJgpaToB. PerneHue 3anayu anmpoKCUMAlMM JJi HEJIUHEWHOW H
JUHEHHOM 10 mapameTpam Mozeeid. MarpuuHas ¢GopMyIMpOBKa 3a7a4M arlpOKCUMAIUKA. AHATUTHYECKUI
U QITOPUTMUYECKUN MOJIXOJbI ISl PEIICHHS 3aJ1a4ll allpOKCUMAIIMU ISl JIMHEHHBIX U JIMHEAPU30BAHHBIX
MoJieJIeld METOJ0M HAUMEHBIINX KBAPAaTOB.
Tema 1.2. HopMmaJjbHbIH 3aKOH pacnpejejeHusi I BEKTOPHBIX CJAVYAHHBLIX _ BeJIMYHMHbI H
onpejejiecHHe UX YMCJIOBbIX XaPAKTEPUCTHK. MaremaTieckoe OKUJAHUE U TUCIEPCUs ISl BEKTOPHBIX
CIy4YallHbIX  BEJWYMH. JIUCIIEpCHOHHBIA W KOPPEJSIMMOHHBIA  aHanu3. llonatus  nucnepcuun
BOCIIPOM3BOJUMOCTH U aJ€KBATHOCTH, a TAaKXKE - OCTaTOYHOM aucnepcuu. OmnpeneneHre BbIOOPOUHBIX
KOA(pUIIMEHTOB KOppesiuuu U KodhuimeHTa MHOKECTBEHHON Koppensuuu. CTaTUCTUYECKUH TOIX0 K
OTIPEICIICHUIO OIMNOOK M MOTPEIIHOCTEH B SKCIIEPUMEHTABHBIX TOUKAX H3MEPECHU.
Tema 1.3. PerpecCHOHHBIN U KOPPEISINMOHHbINA aHAINM3 JUIS NOCTPOCHUS IMIIMPUYECKUX MoJieseill Ha
OCHOBE JIAHHBIX NACCMBHOIr0 JKcnepumeHTta. [loHstus ¢yHkmum oTkiuka U (aktopoB. OCHOBHBIC
JOMYLIEHUST PETPECCUMOHHON0 M  KOPPEJSILIMOHHOIO aHaiu3a. KpuTepun MNpOBEPKH OJHOPOJHOCTH
mucriepcuii. BeiOop Buga ypaBHEHUH pErpeccHu, a Takxke ompeaesieHue Kod((UIIMEHTOB PErpeccuu M MX
3HQUMMOCTH C Hcnosib3oBaHueM Kpurepusa CreroneHrta. [lpomeaypa UCKIIOUYEHHS HE3HAUYMMBIX
ko3 urmentoB perpeccun. OnpenerneHnue aieKBaTHOCTA PETPECCUOHHBIX MOJIENIEH C TOMOIIBI0 KPUTEPUS
®uepa.
Tema 1.4. OcHOBHbBIE 0JI0KEHUS TeOPHU NJIAHUPOBAHMSA IKcnepruMeHTOB (1): moJHbl GaKkTOpPHBINH
skcnepuMeHT (IIPJ) u 00padoTKa ero pe3yabTaToB. ONTHMANIBHBIE CBOMCTBA MAaTPULbI INIAHUPOBAHUS U
CBOMCTBO oOpTOorOHANBHOCTH. Ompenenenne Kod(Q(GUIMEHTOB MOJENeH, WX 3HAYMMOCTH W IPOBEpKa
aJIeKBaTHOCTHU ypaBHEHUS perpeccuu. CBONCTBO poTaTabeIbHOCTH MOTHOTO (PAKTOPHOTO SKCIIEPUMEHTA.
Tema 1.5. OcHOBHBbIE T10JIOKEHUSI TEOPUM IJIAHUPOBAHMSA JIKcnepuMeHTOB (I1): opToroHajJbHbINH
LHEeHTPAJAbHBIA _KoMno3nunoHHblii miad (OIKII) skcnepuMeHTOB UM _00padOTKa €ro pe3yabTaToB.
OO0ecnieyeHne OPTOTOHATIBLHOCTH MAaTpPHIIBl TJIAHUPOBAHUS U ONPEIEICHUE BEIMYMHBI 3BE3/HOTO IUIeya.
Omnpenenenne K03PPUIMEHTOB MOIEIN, UX 3HAYUMOCTU U OLIEHKA a/IEKBAaTHOCTH YPAaBHEHHSI PETPECCHUU.
Pacuernoe BhIuKCIeHHE KOOPAUMHAT TOYKUA ONTUMYyMa (SKCTPEMYyMa).
Tema 1.6._OnrumMmu3anusi 3KCHEPUMEHTAJbHbIX MCCICA0BAHUI ¢ npuMeHeHneM Metona bokca-
Bujbcona. OCHOBHBIE TTOAXObI K ONITUMH3AIIMN IKCTIEPUMEHTAIBHBIX HCCIIEIOBAHUNA. DKCIIEPUMEHTATBHO-
cratucTuyeckuit meron. CTpaTerusi ABIKEHUS K ONTUMYMY IieieBOH (QYHKIHMH (DYHKIUH  OTKIIUKA)
TPaIUEHTHBIM MeTOAOM. Kputepun NOCTHIKEHMS «IIOYTH CTAIIMOHAPHON 00JacTH» W METOAbl YTOUHEHHUS
MOJIO’KEHHUS OMTUMATILHON TOYKH B (PAKTOPHOM MPOCTPAHCTBE.

Pa3nean 2. [locTpoeHue GU3NKO-XMMHUYECKHX XUMUKO-TEXHOJIOTHYECKHX MPOILECCOB.

Tema 2.1 Jranbl _MaTeMaTH4YeCKOr0 MoAeaHPOBaHUsl. DOpMyIHpOBKa THUINOTE3, IMOCTPOCHUE
MaTEeMaTUYeCKOr0 OMUCaHUs, pa3paboTKa MOJSIUPYIOIIEro aIropuTMa, IPOBepKa aJIeKBaTHOCTH MOJICTH U
uACHTU(DUKAIIS UX TTapaMeTPOB, PACYETHBIE UCCIEAOBAHUS (BEIUMCIUTEIbHBIN SKCIIEPUMEHT).

Tema 2.2 CocraBjieHHe CHCTEM YPABHEHHH _MATEeMATHYECKOI0 ONUCAHHMS _TNPOLECCOB U
pa3padoTka (BbIOOP) AJNrOPpMTMOB __ MX pemieHWs. bBIIOYHBIM OPUHIMO TOCTPOEHUS CTPYKTYPHBIX
MaTreMaTthdeckux Mmozenen. O0oO0IeHHOe ONKWCAaHUE JBIKEHUS TMOTOKOB (a3 B ammaparax C MOMOIIbIO
TUAPOJUHAMUYECKUX MOJENIEH, YUUTHIBAIOIINX COCPEAOTOUEHHBIE U PaCIIPEACIICHHbIE HCTOYHUKHY BEILIECTBA
u sHepruu (TerioThl). JloKanbHbIE HMHTEHCHBHOCTH HMCTOYHHUKOB BEIIECTBA M TEIUIOTHI B TMOTOKaX,
COOTBETCTBYIOIIME  PA3IUYHBIM  (U3UKO-XUMHUYECKUX TmporeccaM. (OCHOBHBIE THIMBl  YpaBHEHUU
MaTEMaTUYeCKOTO OMUCAHUS XUMHUKO-TEXHOJIOTHYECKHUX  TPOIECCOB — KOHEUYHBIC, OOBIKHOBEHHBIC
muddepeHnranbHbie U AU QepeHnanbHbple YPaBHEHUS B YaCTHBIX MPOU3BOIHBIX.

Tema 2.3 MaremaTruyeckoe MOAeJMPOBAHUE CTANMOHAPHBLIX M _JMHAMHUYECKHUX PEKUMOB
THAPABJIUYECKUX MPOLECCOB B _TPYOONPOBOAHBIX CHCTEMAX, IJ00aJbHble M JIeKOMIO3MLIMOHHbIE
METO/Ibl pellleHUusl CUCTEeM HeJIMHEIHbIX YPABHEHHUIi, 4 TaKKe sSIBHbI€ M HesIBHbIE METO/1bl YHCJIEHHOTO
pelieHUsl CUCTeM O0ObIKHOBEHHBIX anddepeHnuaibibiXx _ypaBHeHuii. CocTaBieHue ypaBHEHHUI
MaTeMaTH4YeCKOro omucaHus mpoiecca. [loctpoenne nHOOPMAITMOHHBIX MATPHUIL MATEMATHIECKUX MOJIEIIEH
JUIsE BbIOOpa OOIEro alropuTMa pemieHUss — MOJCIUPYIONIEro anropuTMa. Peanmusanus alropuTMoB
pelleHrs HETMHEHHBIX M OOBIKHOBEHHBIX Au(depeHunanbHblX ypaBHeHHH. OmucaHue CTaluOHapHBIX
pexumoB XTIl ¢ npuMeHeEHUEM CHUCTEM JIMHEMHBIX U HEJMHEHWHBIX YpaBHEHUM. MTepalilnoHHbIE alIrOpUTMBI
pemenus. [Ipumenenne meTonoB mHpocThix urepauuii U HplotoHa-Padcona nns momydeHust pemieHus.
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[Ipobnema cxoxmMocTu mpouecca pemeHus. J[eKOMIO3ULMOHHBIA METOJ PELIEHUS CIIO0XKHBIX CHCTEM
KOHEUHbIX ypaBHeHMH. IlocTpoeHne MH(OpPMaMOHHOW MaTpuUIbl A BBIOOpPA ONTHMAJIBHOIO alrOpUTMa
pemenust 3agaun. [loHATHE JKECTKOCTH cuUCTeM AM(QepeHIHnaNbHbIX YPaBHEHUH U KPUTEPUU SKECTKOCTH.
SIBHBIE (OBICTpBIC) M HESIBHBIC (MEIJICHHBIE) METObI pelieHus. MeToapl mepBoro (MeToj Ditiepa), BTOPOro
( MogmduIpOBaHHBIE METOBI Dilsiepa) U yeTBepToro mopsiaka ( Meron Pynre-Kyrra). OneHka ToyHOCTH
METOI0B — OImMOOK ycedeHus. [lepexogHble OIMMOKM M OMMOKM OKPYIJICHMS NPU YUCIEHHOM
UHTETpUpOBaHNH UG depeHInaTbHbIX YpaBHEeHHH. Croco0bl 00eCTIeYeHHs CXOMMOCTH PEIICHHS 3a/1auH.
[lpuMeHeHHe HESBHBIX METOAOB MJIsl PEIICHUS JKECTKUX cHucTeM auddepeHLnanbHbIX YpaBHEHUI.
OmnpeneneHus mara MHTEIPUPOBAHMS HUTEPAMOHHBIM MeTtonoM. MetonoB Kpsnka-Hukonbcona (meron
Tpaneuui).

Tema 2.4 Maremarnyeckoe MOJACIMPOBAHME CTANMOHAPHBIX  PEKMMOB  IPOLECCOB
Teljionepeaay B IVIACTHHYATHIX M 3MEEeBHKOBBIX TelJ000OMEHHHMKaX. MareMaTH4ecKoe OIMCaHue
IPOLIECCOB C IMPUMEHEHHEM MOJEIeH HAeanbHOr0 CMEIIeHHs W BbITecHeHHs. Bpibop u rpaduueckoe
IIPEJICTaBICHUE AITOPUTMOB pelieHus. [IpumeHenre cTaHIapTHBIX METOJI0B BBIYMCIUTENIBHON MaTeMaTUKU
JUISl PEILICHUs 3a1a4.

Tema 2.5 MatemaTuyeckoe MoAeIHPOBAHNE CTAIMOHAPHBIX PEe:KMMOB _IIPOLECCOB Telvionepeaayu B
NIPAMOTOYHBIX U NPOTHBOTOYHBIX TPYOUYATHIX TENI000MEHHUKOB, pemieHue 3aaauu Komu u kpaeBoi
3aa4¥  NpM  MHTEIPHMPOBAHWM  CHCTeM OOBIKHOBeHHBIX jJuddepeHnnaJbHbIX YPaBHEHHIl.
MaremaTnueckoe OnMCaHUE IIPOLECCOB C NPUMEHEHUEM MOJEIEH HICAIBHOTO BBITECHEHUs. Pemenue
3amaun Komm u kpaeBoit 3amaun. [IpencraBieHue anropuTMOB BBIYHCICHHNA B BUIEC MH(POPMALMOHHOM
MaTpHIlbl CUCTEMbl YPaBHEHUH MaTeMaTHYECKOro ONUCaHui M OJOK-cxeM pacueToB. MaTemaTudeckoe
ormucanne XTIl ¢ mpuMeHeHHeM cuCTeM OOBIKHOBEHHBIX au(depeHnnanbHbIX ypaBHeHHH. OnmcaHue
00BEKTOB C paclpe/ieIeHHbBIMU B MPOCTpaHCTBE mapaMmerpamu. DopMynupoBKa HayaJbHBIX M KpaeBbIX
yclIOBUHM 3ahay pemieHus. YucneHHbll aaroputM 1-ro mopsaka ans pemeHus 3agaun Komm. Mertoa
«TIPUCTPEIIKN» JUIsl PELICHUs] KPaeBOH 3a1auu.

Tema 2.6 Maremarnyeckoe MoJeJMPOBAHME CTAIMOHAPHBIX PEKHMOB IPOIIECCOB B PeaKTopax ¢
Memiajgkoi. OnucaHue MHKPOKMHETUYECKHX 3aKOHOMEPHOCTEH IPOTEKAaHUs IPOU3BOJIBHBIX CIOMKHBIX
XUMHUYECKUX peakuuid B KUJIKOH (aze uisi MHONOKOMIIOHEHTHBIX cucteM. OnpenerneHue KIHYeBbIX
KOMIIOHEHTOB CJIOKHBIX XMMUYECKHUX PEaKLUH C INPUMEHEHHEM METOJOB JMHEWHOW anreOpbl - paHros
MaTpUll CTEXHOMETPUYECKUX KOI(Q(UIMEHTOB peakuuu. MareMaTH4ecKoe OINHMCAaHUE PEaKTOPHOTrO
npoliecca ¢ pyOamkoi s IpOU3BOJIBHON CXeMbl IPOTEKAaHUsI XMMUYECKON peakiuu. BpiOop anroputmos
pelieHns 3aJayd ¢ MpUMEHEeHHeM HH(GOPMAllMOHHONW MAaTpULbl CHUCTEMbl ypaBHEHUH MaTeMaTH4eCKOTo
OTMCaHMs U TPEACTABICHUS alTOPUTMA PEIIEHHs ¢ IOMOIIbIO OJIOK-CXeMbI pacueTa mpolecca.

Tema 2.7 MaremaTnuyeckoe MoJe/IMPOBAHNE HECTANMOHAPHBIX PEKUMOB IPOLIECCOB B PEaAKTOPax ¢
MemaJkoi. Maremarnueckass NOCTaHOBKA 3aJaud JUIsl PEAaKIMHM C MPOU3BOJIBHOM CTEXHOMETPUYECKOU
cxemoil. @opMysnpoBka 3amaun Komm — 3a1aun ¢ HadaapHBIMU YCIOBHAMHU. Pa3HOCTHOE IpeacTaBieHUE
CHCTEeMBbl OOBIKHOBEHHBIX TU(epeHInaIbHbIX ypaBHeHul. [loctpoeHne nH(pOpMAMOHHON MaTpUIbl JUIs
BbIOOpa anroputMa penieHus. ['paduueckoe mpeicTaBleHHUE ANrOpUTMa pELIeHHs B BUAE OJOK-CXEMBI
pacuera.

Tema 2.8 MaTtemaTnueckoe Mo/ieJINPOBAHNE CTAMOHAPHBIX PEKMMOB B TPY0UAThIX peaKkTopax ¢
NPSAMOTOYHBIM U NPOTHBOTOYHBIM IBHKCHHEM TeIJIOHOCHTedel. MaTremaTiueckas IOCTaHOBKA 3a7jaun
JUISl peaKkMM C KOHKPETHOM CTEXMOMETpHUYecKoW cxemon. DopmyimpoBka 3amaun Komm — 3agaum ¢
HAYaJbHBIMU YCJIOBHUSMM M KpAaeBOM 3aJauM — 3a7a4u ¢ KpaeBbIMU YCIOBUSMHU. Pa3HOCTHOE IpecTaBlIeHNE
CUCTEM OOBIKHOBEHHBIX AM(depeHunanbHblX ypaBHeHUH. [locTpoeHrne HMHPOpPMAMOHHBIX MaTpUL] IS
BbIOOpa aIrOpuTMOB perieHus. ['padudeckoe npencTaBieHHe AITOPUTMOB PEHICHUS B BHIE OJOK-CXEMBI
pacuyera.

Tema 2.9 Maremarnyeckoe MOJAeTHPOBAHME HECTANMOHAPHBIX PEKHUMOB MPOLECCOB B TPYOUYATBIX
peaKTopax M 4YHcJeHHble AJrOPUTMbI JMCKPEeTH3alNU Ul pelieHusi cucreM auddepeHnanbHbIX
YPABHEHHMI € YacTHbIMM NPOU3BOAHBIMH. MaremaTnueckas IIOCTAaHOBKA 3aJaydl Uil PEaKUUH C
KOHKPETHOH CTEXMOMETPUYECKOM cXxeMol. DOpMylIMpOBKa HAYAJIbHBIX W TPAHWYHBIX YCJIOBHH.
JuddepeHnnanbaple ypaBHEHUS B YaCTHBIX MPOM3BOJAHBIX - JJUIMITUYECKOTro, MapaboMyeckoro u
TUNEepOOTUYECKOr0 TUIOB. AJNTOPUTMBI pellIeHUs ypaBHEHUM mapaboiuyeckoro Tuma. Martemaruuyeckas
MOJIe]Ib XMMHYECKOIO IPEBPALLEHUS B H30TEPMUYECKUX YCIOBMSIX ISl HECTALlMOHAPHOIO IIpolecca B
TpyOUaThIX ammaparax ¢ y4eToOM IMPOJIOJIbHOTO NepeMEIMBaHus U ¢ MPUMEHEHUEM OJIHOIapaMeTpUUecKoil
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TuGPYy3MOHHONH MOJeNu Ui OMHMCAaHUS THIPOAMHAMHYECKOH OOCTAaHOBKM B PEAKIMOHHOM IOTOKE.
ANropuT™Mbl  pelleHHsT B BUAE CHUCTEM HEIMHEWHBIX YypaBHEHHMH, a Takke OOBIKHOBEHHBIX
nuddepeHIMaIbHbIX YpaBHEHUH TIEPBOTO U BTOPOT'O MOPSIKOB.
Tema 2.10 MaremarHyeckoe MOJAeIHPOBAHME CTALMOHAPHBLIX PEKHMOB IPOLECCOB HeNpPepPbIBHOM
MHOTOKOMIIOHEHTHOW  pexkTudukanum u  adcopObumm. MartemaTMueckoe OINMCAHHME Ipolecca
MHOI'OKOMIIOHEHTHOM peKTU(UKaLuu B TapenbuyaTodl KojoHHe. MoaenupoBaHue (a30BOro paBHOBECUS U
npolecca Maccolepesadynd Ha TapesikaX B MHOTOKOMITIOHEHTHBIX CHCTEMax. YYeT TEIUIOBBIX OajlaHCOB Ha
Tapenkax MpHU MOJEIMPOBAHUM Ipoliecca B PeKTU(UKAUOHHON KOJIOHHE. J[eKOMIIO3MLIMOHHBIA alropuT™m
pacyera mpolecca pPeKTHU(UKALMU B KOJOHHOM ammapare. MaTeMmaTuyeckoe OINUcaHue Ipolecca
MHOTOKOMIIOHEHTHOW abcopOnuu B Hacag0uHOW KoJOHHE. MoienupoBaHue mpoiecca MHOTOKOMITOHEHTHON
Maccolepeiayd B CEKLUUAX HAacaJOYHOM KOJIOHHBI. AJITODUTM DEIIEHUS KpaeBOW 3ajadud A
MOJIETMPOBAHMSI Iporecca abcopOouny B HACAAOYHOM KOJIOHHE.

Pa3znea 3. OCHOBBI ONITUMU3AUMHA XUMHUKO-TEXHOJIOTHYECKHUX MPOIECCOB.
Tema 3.1 Pemenue 3a5a4 ONTHMH3ANMH € TEPMOAMHAMHYECKHMH, TeXHOJOITHYeCKUMH,
IKOHOMHMYECKHMH, TEXHHKO-IJKOHOMHYECKHMH M JKOJOIMYEeCKHMMH KPHUTEPHAMH ONTHMAJIBLHOCTH.
Ontumansabie pecypcocOeperaromue XTII. Breibop kpuTepueB ONTUMAIBHOCTH (LENEBBIX (YHKIIHN).
DopMyJIMpOBKa MHOTOKPUTEPHAIbHON 3a7a4u onTtuMuzaiuu. OcoOOEHHOCTH peleHHs] ONTUMHU3ALMOHHBIX
3agad XTI npu HATMYUK HECKOJIBKUX KPUTEPHEB ONITUMAIBHOCTH, OBPAKHOM XapaKTepe LEeNeBOH (PyHKITUH
Y HAJIMYUM OTpaHu4eHuii 1-ro u 2-ro poza.
Tema 3.2 __AJIroputrMbl OJAHOMEpPHOl M MHOIOMEPHOH ONTHMM3AalMH. MeTonbl CKaHUPOBaHMS,
JOKaJIM3alMU AKCTpEMyMa, 30JI0TOro ceyeHus u uyucen duboHauu B ciydae OJHOMEPHOH ONTUMM3ALMU.
MeTo/1b1 MHOTOMEPHOW ONTUMHU3ALUU HYJIEBOT'O, IEPBOIO U BTOPOro MOpAAKOB. CUMILIEKCHbIE, CIlydaliHbIe
U TPaJUEHTHBIE METO/Ibl MHOTOMEPHOM onTuMH3anuu. Metos mrpadHbIX GyHKIUIA.

3akiaro4eHue.
A. Ilpumenenne koMnbOTepHbix Moaeseil XTIl npu NpoeKTHPOBAHMY XUMHUYECKHX IPOU3BOACTB — B
CAIIP. 3anaun cucreM aBToMmarusupoBaHHoro npoektupoBanus (CAIIP) u crpykTypa cucrem
KOMIIBIOTEPHOr0  IpoekThpoBaHus. MupopmaunonHoe u wmarematuueckoe obecneuenne CAIIP.
ABTOMaTH3UPOBAHHOE MMPOEKTUPOBAHUE C IPUMEHEHUEM KOMITbIOTEpHBIX Mojenen X TII.
b. Ilpumenenne koMnbloTepHbIX Moaeseid XTI npu ynpaBieHUH TEXHOJAOTHYCCKMMH NP OLECCAMU —
B_ACYTII. KomnbsiorepHoe MmonenupoBanue XTIl B pexume peanbHOro BpeMeHU. CHCTEMBI MPSIMOTO
U(PPOBOro (KOMIBIOTEPHOTO) YHPAaBIEHUS TEXHOJOTMUECKUMHM IporeccaMd. OCOOEHHOCTH peaau3aluu
KoMIblOTEPHBIX Moneneid XTIl B aBTOMaTU3MPOBAaHHBIX CUCTEMAaxX YIPABICHUS TEXHOJIOTHYECKUMU
npoueccamu (ACYTII).

4 O0beM yueOHOH TUCHMILINHBI

O0beM TMCUMTLTHHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
4. 4.

OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 3 108 81
KoHTakTHasi paboTa — ayIMTOPHBIE 3aHATHSI: 2,22 80 60
Jlexuun 0,89 32 24
[Tpaktryeckue 3ansatus (I13) 0,89 32 24
JlabopaTtopHsbie padoTsl (JIP) 0,44 16 12
CamocrosiTesbHasi padbora 1,78 64 48
KoHTakTHas camocTosiTelIbHas paboTa 0,4 0,3

1,78
CaMocCTOsITENbHOE U3YUEHUE PA3/AEIO0B TUCIUILIMHBI 63,6 47,7
Buja HTOroBOro KOHTpOJIsi: 3auer ¢ OLEHKOI
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AHHOTanus padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«®@u3nyeckas KyJabTypa H CIOPT»

1 Heap aucoMmIMHBI — (HOPMUPOBAHHE MHUPOBO33PEHHUS M KyJIbTYpbl JIMYHOCTH, I'PaKJaHCKOMN
MO3UIMH, HPABCTBEHHBIX KAa4Y€CTB, YyBCTBAa OTBETCTBEHHOCTH, CAMOCTOSITEJIbHOCTH B NPUHATHHU PELICHU,
CIOCOOHOCTH MCII0JIb30BaTh pa3HOOOpa3Hble (GOpMbl (U3NYECKOH KylbTypbl, CHOPTa W TypuU3Ma Ui
COXpaHEHMsI M YKPEIUICHUS CBOETO 3JI0POBbSl M 30POBbS CBOMX OJM3KHMX B IOBCEAHEBHOM >KHU3HU U
npoQeCCHOHATIBHOM 1A TEbHOCTH.

2 B pe3yJbTaTe H3yuyeHHs TUCHMILIMHBI 00y4AIOIIHUACH 10JIKEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMSMU ¥ UHIMKATOPAMH MX JTIOCTHKCHUS:

VK-11,72,73,7.4

3uams:

- Hay4YHO-TIPAaKTUYECKHUE OCHOBBI (PU3UUECKON KyJIBTYpBI U 310pOBOr0 00pa3a *KHU3HH;

- BIHMSHHE O3JOPOBHUTENBHBIX CHUCTEM (DU3WYECKOTO BOCHHTAHUS Ha YKpEIUIEHHE 3/I0POBbS,
IpopHIAKTUKY TPO(pECCUOHATBHBIX 3a00JI€BaHUN U BPEIHbBIX IPUBBIUEK;

- cr1ocoObI KOHTPOJISL M OLIEHKH (PU3MYECKOTO PA3BUTHSA M (PU3HUECKON MOATOTOBICHHOCTH;

- @OpaBwia M cHocoObl IUIAHUPOBAHUS MHIMBUAYAJIbHBIX 3aHATUH pa3IMyHON  LIeJeBOM
HAIPaBJIEHHOCTH;

- HCTOPHIO (PU3MUECKON KYJIBTYpBI U CIIOPTA, IPEJICTABIEHHE O 3HAUUMBIX CIIOPTUBHBIX COOBITHUSAX HE
TOJILKO CBOEH CTpaHbl, HO 1 MUPOBOTO YPOBHSI, BaKHEUIIINE JOCTH)KEHHS B 00J1aCTH CIIOpTa;

- cioptuBHbIe Tpaauuuu PXTY um. J[.1. MenaeneeBa, TOMHUTH O MOJBUTaX CIIOPTCMEHOB B T'OJbI
Benukoii oreuectBeHHOM BoMHBI 1941-1945 1T

Ymemn:

- TOJJICP)KMBaTh JOJDKHBIM ypOBEHb (PU3MUECKOW TOATOTOBICHHOCTH Ui OOECIIeYCHHS
HOJTHOLICHHOM COLMaIbHOM U IpOoQecCuOHATbHOMN 1A TeIbHOCTH;

- UCIOJIb30BaTh OCHOBBI (PU3MUECKON KYJIbTYPHI JJIsi OCO3HAHHOI'O BBIOOpA 3/10pOBbECOEpEraromx
TEXHOJIOTUH ¢ y4eTOM BHEUIHUX U BHYTPEHHUX YCIOBHUM peanu3anuy NpopecCuoHaNbHOMN e TeIbHOCTH;

- CAaMOCTOSTEIBHO 3aHUMAThCS (PU3MUECKON KYIBTYPOH B CIOPTOM;

- OCYUIECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U cOoOJII0/1aTh IPaBUiIa TUTHEHBI U
TEXHHUKHU 0€3011aCHOCTH.

Braoemy:

- CPEe/ICTBAMHU U METOJaMH YKPEIUIEHHUS 3/10pOBbsl, (PU3MUECKOT0 CaMOCOBEPILIEHCTBOBAHMS,

- TOJKHBIM YpOBHEM (PU3NYECKOI MOATrOTOBIEHHOCTH, JUIsl 00ecIiedeHus MOTHOLEHHON ColManbHON
U Ipo¢eCCUOHATBHON JAESITETbHOCTH.

3 Kpartkoe conep:kaHue JMCIHIITHHBI

Paszoen 1. Ilpeamer @uznueckas Kynbrypa u cnopt. Mcropus ®KuC

1.1. TIPEAMET ®U3UYECKASA KVYJIbBTYPA W CIIOPT. 3amaunm u MeCTO AUCHUILUIMHBI B
noAroToBke OakamaBpa. Opranuzaiusi yaeOHOTO MpoIecca B paMKax JACHCTBYIONEH PEHTHHTOBOM CUCTEMBI.
TpeboBaHus K 3aueTy.

1.2. UCTOPUA CIIOPTA. IlpoucxoxkaeHue ¢Gu3NYECKUX  yInpakHeHUW u  urp. JIpeBHue
omumnuaasl. Onumnuiickoe awxkeHue. CHOPTHBHBIE OOILIECTBA: HUCTOPHUS (PU3KYIbTYPHO-CIIOPTUBHBIX
oOuiecTBeHHbIX opranu3anuii. CnopTcMeHsl B Toibl Bennkoil oTeuecTBEHHOM BOWHBI.

Pasoen 2. OcHOBBI 3710pOBOr0 00pa3za KU3HU

2.1. BPAUYEBHBIMI KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUAX ®OU3UUYECKOM
KYJIbTYPOI 1 CIIOPTOM.

BpaueOHbIif KOHTpoib W BpayeOHOE OCBUAETENbCTBOBaHWE. I[legarormdyeckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €ro OCHOBHBIE METObI, MMOKa3aTeNlu, KpUTepuu U OleHkU. [IpodunakTuka cOpTUBHOTO
TpaBMatu3Ma. OCHOBHBIE BHABI TPaBM Yy pasHbeIX crnenuanu3zanui. Oka3zaHWe IEepBOM IOMOIIU JUIsS
CTYZICHTOB BY30B XUMHKO-TE€XHOJIOTHYECKOTO MPODUIISL.

2.2. TUTUEHWYECKOE OBECIEYEHME 3AHSATUN O3/I0POBUTEJILHON ®U3UYECKOMN
KVJIbTYPOU. 'uruena (u3uuecKoro BOCIUTAHUS M CIIOPTA. PeXUM IMUTAHMS IPH 3aHATHAX (DU3HUECKOI
KyJnbTypo# u cioptoM. CounanpHas rurueHa. ConpanbHO-0MacHble 00JI€3HN U MepPbl MPOQPUIAKTUKH.

Pasoen 3. buonornueckue 0CHOBBI (PU3NYECKOH KYIbTYpHI U CIIOPTa
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3.1. BUOJIOTMYECKUE OCHOBBI ®U3NYECKOW KYJIbTYPHI U CIIOPTA. Opranuszm
YeJoBeKa KaK eArHas caMopa3BHUBArONIascs Ouosiormdeckas cucreMa. DU3MYECKOe Pa3BUTHE YEIOBEKa.
JlBuratenbHasi aKTUBHOCTh U €€ BIMSHHME HAa YCTOMYMBOCTb, M aJaNTAllMOHHBIE BO3MOXHOCTH YeJIOBEKa K
YMCTBEHHBIM U (PU3UYECKUM Harpy3KaM MPH Pa3IMYHbBIX BO3JACHCTBUAX BHEUTHEH CPEJIbI.

3.2. OBPA3 XMU3HU U EI'O OTPAXXEHUE B ITPO®ECCUOHAJIBHON JNEATEJIBHOCTMU.
3/10pOBBE UEIOBEKa KakK IEHHOCTh. 3JI0POBBIN 00pa3 KW3HU U €r0 COCTaBIAIOIIKME. Poinb U BO3MOXKHOCTH
bu3nyecKoil KylnbTyphl B oOecriedeHun 370poBhsi. COIMANBHBINA XapaKTep MOCIEICTBUN ISl 3I0POBBS OT
yIOTPeOICHUST HAPKOTUYECKUX CPEICTB U APYrHX MCUX0akTHBHBIX BernecTB (IIAB), momuHra u mUInEBBIX
J100aBOK B CIOpPTE, AJIKOTOJIsI M Ta0aKOKypeHus. JIOMMHr KaK MCKYCCTBEHHOE TMOBBINICHHE (DU3UYCCKOM
paboTOCIIOCOOHOCTH U €r0 OTPHUIATEIBHBIC TIOCTIEICTBHS.

Pazoen 4. TIpodheccuonanbHO-NpUKIaIHAsS PU3NUECKas KYJIbTypa U CIIOPT

4.1. OBIIAA ®UBNYECKAA U CIIOPTUBHAA TIIOJAI'OTOBKA CTYJEHTOB B
OBPA30OBATEJIbBHOM ITPOLIECCE. Meroauvecknue mMpUHIMINBI Gu3ndeckoro BocnuTaHus. OCHOBBI H
sTambl 00y4eHUs NIBIKeHUsM. Pa3Butne ¢usznueckux kadecTB. DopMHupoOBaHHE TCHUXUYECKUX KAYEeCTB B
nporecce ¢usnueckoro BocnuTaHusA. CrnopTuBHas moaroroBka. CTpyKTypa MOJATOTOBIEHHOCTH
cropTcMeHa. MaccoBblif CHOPT M CHOPT BBICIIMX JOCTIKEHUM, MX Lead u 3amaud. CrHopTUBHBIE
COpPEBHOBAHMS KaK CPEJICTBO M METOJ 001IeH U crienuanbHON (PU3UYECKOM MOATOTOBKH CTYIEHTOB.

4.2. ®UBNYECKAS KVJIbTYPA U CHOPT B IMPO®ECCUOHAJBHON JAEATEJIBHOCTHU
BAKAJIABPA. JluyHasts W COUMANBHO-KOHOMHYECKAass  HEOOXOJUMOCTh  ICHUXO(PU3HUECKOU
NOJArOTOBKH uenoBeka K Tpyay. Mecro IIIIPII B cucreme MOATOTOBKM OYyIyIIEro CIEHUAINCTA.
[TpousBoacTBeHHas ¢usznyeckas KynbTypa u crnopt. [IpousBoacTBenHas rumHactika. OcoOeHHOCTH BbIOOpa
¢dbopM, METOJIOB M CPEICTB PU3NICCKON KYJIBTYPHI U CIIOPTa B paboyee U CBOOOJHOE BpEMs CIICIIHATUCTOB.
[Tpodunaktuka mnpodeccuoHANbHBIX 3a00NeBaHU cpeAcTBaMH (PU3UYECKOW KYyJIbTYphl U  CIOpTA.
JlonoHUTENbHBIE CPENCTBA MOBBIMIEHUS 00mIe W mpodeccuoHanbHOl pabdoTocrocodHoCTH. BrmsHue
WHAUBUAYAIbHBIX OCOOEGHHOCTEH W CaMOCTOSITENIbHBIX 3aHITHH (PU3NYECKOW KYIbTYpOH W CHOPTOM Ha

OpTaHu3M.
Pa3zoen 5. BocniuraTenbHas pabota
Ilenp BocmHTaTeNbHONW pPAOOTBI — CO3/JaHHUE YCIOBUH IS AaKTHBHOW IKU3HEICSTEIBHOCTH

00yYaroImuxcsl, UX rpakx JaHCKOI'0 CaMOOIIpeIeNIeHNs, TPO(EeCCHOHAIBHOIO CTAHOBJICHUS M MHUBHyalbHO-
JUYHOCTHOM CcaMOpeau3allid B CO3UJATENbHOM JESATEeIbHOCTU JJIsi YJIOBJIETBOPEHHS NOTPEOHOCTEN B
HPaBCTBEHHOM, KYJIbTYPHOM, HHTEJIEKTYaIbHOM, COLIUAIBHOM U PO(HECCHOHATBHOM Pa3BUTHH.

BocnurarenpHas pabora Ha kadenpe (U3MUECKOro BOCIHMTAHMS HaIlpaBlieHa Ha OPraHU3alUIo
BOCIIUTBIBAIOLIEH Cpelbl U yIpaBlieHHE Pa3HBIMHU BUIAMM JACATEIbHOCTH O0YYAIOIIUXCS C LENBIO CO3/IaHMs
YCJIOBHﬁ I UX HpI/IO6HI€HI/I$I K COHHUOKYJIBTYPHBIM H JOYXOBHO-HPABCTBCHHBIM HICHHOCTAM HApPOJ0B
Poccuiickoit ®enepaiuy, MOJHOLEHHOTO PA3BUTHUS, CaMOPa3BUTHS U CaMOpEAM3alud JUYHOCTH TpH
AKTUBHOM YYaCTHH CaMUX 06y‘-IaIOHII/IXC$I.

Hanpasnenus 1 BUIbI AeATeNbHOCTH 00yJaromuxcs B BocnuTarenabHoi cucteme OOBO:

1. [TaTpuoTrueckoe — TeMaTuueckas uccienoBarenbckas padora. Tema: «IloxBur cioprcMeHOB
B roabsl Bemnkoit OreuectBenHor BoiHb 1941-1945rT.%»
2. dusnueckoe, KyJIbTypHO-TBOpUECKOoe — (OpMUpOBaHHE Yy OOy4aromuxcs OepekHOro

OTHOLICHUA K KYJIbBTYPHOMY HACJICAUIO U TpaauludM MHOTIOHAIIMOHAJIBHOI'O Hapoaa Poccuiickoit
d)eﬂepaulxm MOCPECACTBOM M3YUCHUA HAIIMOHAJIBHBIX BHJOB CIIOPTA.

4 O0beM yueOHO# JUCUMIIIIMHBI

Beero Cemectp
Bunsl yueOHoI paboThI 1 cemectp 4 cemectp
3E | Akan. u. | 3E | Akan. u. | 3E | Akaz. 4.
OO01mas Tpy10eMKOCTh TUCIUTUINHBI TI0 Y9eOHOMY IIaHy | 2 72 1 36 1 36
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 2 72 1 36 1 36
Jlexmn (Jlek) 0,2 8 0,1 4 0,1 4
[Ipaktrueckue 3austus (113) 1,8 64 0,9 32 0,9 32
Bua uTOroBoro KOHTpoJIs: 3ager 3ader
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Cewmectp
Bcero
. 1 cemectp | 4 cemectp
Bunbr yueOHOM paboThI A
3E | Actp.u. | 3E | Actp.u. | 3E ffp'
OO6m1ast TpyI0EMKOCTh TUCIUIUIMHBI IO Y4€OHOMY TUTaHY 2 54 1 27 1 27
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 2 24 1 27 1 27
Jlexmum (JIek) 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3ansatus (I13) 1,8 48 0,9 24 09| 24
Buj HTOroBOro KOHTpOJIs: 3auer 3auer
AHHOTAaIUs padoyeil MporpaMMbl U CHHIJIHHBI
«JIeKTUBHBbIE JUCUMILIHHBI 10 (PU3HYECKOl KyJIbType U CIIOPTY»
1 Heap aucuumiauHbl — ¢GopMupoBaHue (PU3NUECKONW KYIbTYPbl JIMYHOCTU U CIHOCOOHOCTH

HAIpaBJICHHOTO HCIIOJIb30BAaHMsI Pa3HOOOPA3HBIX CPEICTB (PU3MUECKOW KyJIbTYPHI U CIIOpTa, TypU3Ma s
COXpaHEHMsI M YKpEIUICHHUs 370POBbs, NCUXO(PHU3UUECKOW IMOATOTOBKM M CaMOIIOAIOTOBKM K Oyaymiei
npodecCHOHATIBHOMN IS TEFHOCTH, MOMyYeHUH HaBBbIKA B OJJHOM M3 BHIOPAHHBIX BUJIOB CIOPTA.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4Yal0IIMIACH 10JI2KEeH:

Obnadamye CleAyOMUMA KOMIIETCHIIMSAMHU ¥ HHIUKATOPAMH UX JTOCTHKCHUS:

VK-11,72,73,7.4

3nams:

- Hay4YHO-TIPAaKTUYECKUE OCHOBBI (PU3MUECKON KyJIbTYphI U 310pOBOro 00pa3a *KHU3HH;

- BIIMSHUE O3/0POBUTENBHBIX CHUCTEM (PU3NYECKOTO0 BOCHUTAHMSI Ha YKPEIUIEHHE 3/10pOBbS,
IpopHIAKTUKY PO ECCHOHATBHBIX 3a00JI€BaHUI U BPEAHBIX IPUBBIUEK;

- crtocoObI KOHTPOJISL M OIICHKH (PU3MYECKOT0 Pa3BUTHS M (PU3HUECKON MOATOTOBICHHOCTH;

- §OpaBWwia M CHOCOOBl IUIAHUPOBAHMS HMHIUBUAYAJIbHBIX 3aHATHH pPa3IUYHONM  IIeJIeBOU
HAIPaBJIEHHOCTH;

- cnoptuBHbIe Tpaguuud MXTU-PXTY um. /1. 1. Menaeneesa.

Ymemn:

- MOAJIEPKUBATh JOJDKHBIM YpPOBEHb (DU3MUYECKON TOATOTOBIEHHOCTH Uid 00OecredeHUs
HOJTHOLIEHHOM cOlMaIbHOM U PO eCCHOHATLHOMN 1A TEIbHOCTH;

- UCIOJB30BaTh OCHOBBI (PU3MUECKON KYyJIbTYpHI AJIsi OCO3HAHHOI'O BBIOOpA 3/10pOBbECOEpEraronmx
TEXHOJIOTUH ¢ y4eTOM BHEUIHMX M BHYTPEHHHUX YCJIOBHUH peann3anuy npopeccuoHaIbHON e TebHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCS (PU3UYECKOM KYIbTYpPOU U CLIOPTOM;

- OCYUIECTBJISTh CAMOKOHTPOJIb 32 COCTOSIHHEM CBOETO OpraHu3Ma U coOJIr0/1aTh PaBUila TUTHEHBI U
TEXHUKU 0€30I1aCHOCTH;

- BBINOJIHATh MHMBHIYyaJdbHO MOJ00paHHBIE KOMIUIEKCHl MO (PU3UYECKOM KyJIbType U pa3iMyHbIM
BUJIaM CIIOPTa;

- OCYILECTBJIATh TBOPUECKOE COTPYAHMYECTBO B KOJUICKTUBHBIX (opMax 3aHATUH (u3HuecKon
KYJIBbTYpPOH U CIIOPTOM;

- BBIMOJIHATH IPUEMBI 3aIUTHI 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKHU.

Braoemy:

- CPEICTBAMU U METOJIaMH YKPEIIJICHUS 3/I0POBbsI, (PU3NUECKOTO CaMOCOBEPILICHCTBOBAHMS;

- IOJDKHBIM YPOBHEM (PU3MUECKON MOATOTOBICHHOCTH, JJIsi 00ECIeUSHUS MMOTHOIICHHON COIMATbHOM
U Ipo(hecCHOHAIBHOM JIeITeNbHOCTH;

- TEXHUYECKUMHU U TAKTUYECKMMH HaBbIKaMU B OJIHOM M3 BUJIOB CIIOPTA;

- UCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B NMPAKTHUUECKOM JEATENbHOCTU U MOBCEIHEBHON
KU3HU

3 Kpartkoe conep:kanue IHCHUTIIHHBI

Pasoen 1. OCHOBBI TOCTPOEHHS O3J0POBUTEIBHON TPEHUPOBKH. TeopeTHdYecKO-MeTOINYEeCKHe
OCHOBBI (PM3MYECKOM KyJabTypbl M cropra. CojepxareiabHble OCHOBBI 03/J0pOBUTEIBHON (U3NUECKOI
KyIbTypbl # cnopra. OCHOBHBIE HampaBlIEHUS: O0370POBUTEIBHO-PEKPEATUBHOE, O03OPOBUTEIHHO-
peadMIIMTAllMOHHOE, CIIOPTUBHO-PEaOMIUTALIMOHHOE, THMrueHndyeckoe. IlloBblmieHre (QyHKIIMOHAIBHOTO
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COCTOSHUSI OpraHm3mMa u (u3uueckoil moarotoBieHHOCTH. CHmOCOOBI perTaMeHTallid Harpy3Ku:
OU3KYIbTYPHO-0310POBUTEIbHBIE METOJUKU U cucTeMbl. OCHOBHBIE (ha3bl 0310POBUTEIBHON TPEHUPOBKH.
OrieHKa COCTOSIHUS 370POBbs U (DU3MUECKOM MOATOTOBICHHOCTH 3aHUMAIOIINUXCS (DU3UUECKON KYIbTYpOH U
crioptoM. dyHkimoHanbHbIe IPoos! (UCC, AL, )KEJI u T.1.).

Pasoen 2. JIBurarenbHbie BO3MOKHOCTH 4eIOBeKa — BocnuTanue ¢uszndeckux kagects. BOCK I'TO.
Meronuka opraHuzanuu W TpoBeneHus BuaoB ucnbiTaHuidi ['TO. Cucrema B3auMojeicTBHS B cdepe
busnyeckoil KymbTypbl W cropra. Bocnurtanne (QHU3MYECKHX KadecTB, OOydJaromuxcs (OTaeIbHBIC
KayeCTBEHHbBIE CTOPOHBI JIBUTATENIbHBIX BO3MOKHOCTEH UeIoBeKa).

Pa3zden 3. Meronuka opraHu3alliyd W MPOBEIEHUS CIOPTUBHBIX COPEBHOBAHUUN U (U3KYIBTYPHO-
MAacCCOBBIX MEpONpUATHH. XapaKTepUCTHKA CIOPTHBHBIX COPEBHOBAHUNW W  (DU3KYIBTYPHO-MACCOBBIX
meponpusituii. CHOPTUBHBIE COPEBHOBAHMS, IMPOBOJMMBIE MO OOIICIPUHATHIM MpaBuiaMm. EnuHbIi
KaJeHJApHBIA TIUJIaH (QU3KYJIBTYPHBIX M CIOPTUBHBIX Mepomnpusituii). OpraHusanus CIIOPTUBHBIX
meponpustuil. Onumnuiickas xaptus. denepanbHble (CHelMaNbHbIe, HAIMOHAJIbHBIC) 3aKOHBI CIIOPTE.
Knaccudukanus cropTHBHBIX copeBHOBaHMi. HpaBcTBeHHBbIC OTHOIICHUs B criopre. Fair Play («HecrtHas
urpa») — Kak OCHOBa JSTHYHOro mnoBeneHuss B crnopTe. Kogekc crnopruBHoil 3THKU. [Ipodunakruxa
Hapymienuii cnoptuBHoU 3Tuku. BAJIA. Komexc BAJIA. MexayHaponaHass KOHBEHIHSI O OoprOe ¢
JIOIIUHTOM B CIIOPTE.

Pasoen 4. BoctiutarenbHas padoTta

Llenp BocmuTaTenbHONW pabOTBl — CO3/JaHHUE YCIOBUM Ui AaKTHUBHOW >KU3HEIESATEIbHOCTH
00yJaOIIUXCsl, UX TPAKIAHCKOTO CAMOOTIPEACIICHHUS, TPO(HECCUOHATFHOTO CTAHOBIICHUS U MHINBHyaTbHO-
JUYHOCTHOM caMopeanu3alid B CO3HUJATeIbHON NEATEIbHOCTU MAJis YIOBIETBOPEHHUS MOTPEOHOCTEH B
HPaBCTBEHHOM, KYJIbTYPHOM, HHTEJIEKTYaJIbHOM, COLIMAIIBHOM U TPO(ECCHOHAIBHOM Pa3BUTHH.

Bocnurarensnas pabora Ha kadenpe (U3MUECKOro BOCIHTAHUS HaIpaBlieHA Ha OPraHU3alUIo
BOCTIMTHIBAIOIICH CPEe/Ibl M YIIPABICHUE Pa3HBIMH BHIAMU JIEATEITLHOCTH O0YYaIONINXCS C MEbI0 CO3/IaHus
YCIOBUN N1 UX NPUOOIIEHUS K COLUOKYIBTYPHBIM U JyXOBHO-HPABCTBEHHBIM IIEHHOCTSM HapoJIOB
Poccniickoit denepanuu, NOJHOLEHHOIO pPa3BUTHSA, CaAMOPA3BUTUA MU CaMOpPEAIM3aUUU JMYHOCTH IIPU
AKTUBHOM YYacTUU CaMUX 00YJaroIIUXCsl.

Hanpasnenus u Buapl AeATeIbHOCTH 00Oyyarouxcs B BocnuTarenbHoil cucreme OOBO:

1. TlarpuoTuueckoe — ydacThe B COpPEBHOBaHMSX, MOcBAeHHBIX JlHio IloGeant B Benukoi
OreuectBennoi Boitne 1941-1945rr. n Jlaro 3ammTHKa OTeyecTBa.

2. ®duznyeckoe, KyIbTypHO-TBOpUYECKoe — popMUpOBaHUE Y 00ydaromuxcsi 0epesKkHOT0 OTHOIIEHUS K
KYJIbTYPHOMY HACJIEUIO U TPAJULIMIM MHOIOHAIIMOHAIBHOTO Haponaa Poccuniickoit denepanuu:

a. CryneHdyeckoe MEXIyHapOIHOE COTPYAHMYECTBO —TipoBelaeHue CrapTakuaabl HHOCTPAHHBIX

CTYJICHTOB;

b. Yuactue B Ciaprakuane PXTY um. J[.1. Meneneesa 1o pa3iudHbIM BHIaM CIIOPTa;

C. J1o6poBOIKYECTBO — TOMOIIIH B MOJATOTOBKE M MPOBEJCHUSI COPEBHOBAHUHN PA3IMYHOTO YPOBHSI.

4 O0bemM yueOHOH THCHMIIINHBI

Bun yuebnoit paboThl B axanem. 1 geMeCTg 4
qacax

OO0w1ast TPyA0EMKOCTh AUCHUILIMHBI IO y4eOHOMY IJIaHy 328 56 92 90 90

KonrTakTHas padora — ayinTOpHBIE 3aHATHS 192 32 64 64 32

[Ipaktuueckue 3ausarus (I113) 192 32 64 64 32

CamocrosiTesannasi padora (CP) 136 24 28 26 58

KonTakTHas camocTosTensHas pabora 0,8 0,2 0,2 0,2 0,2
CamocTosiTeTbHOE U3YUYCHHE Pa3/IeNIOB AUCITUILIMHBI 135,2 238 | 27,8 | 25,8 | 57,8
Bua UTOroBOro KOHTPOJIA: 3a4yeT | 3a4YeT | 3a4eT | 3a4eT | 3ayeT

3a4er / IK3aMeH
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Cemectp

Bun yaeOHO# paboTh i:ﬁ;ﬁ' | 1] 1 v
OO01mast TpPyA0€MKOCTh JUCIUILINHBI TI0 YIeOHOMY TIaHY 246 42 69 67,5 | 67,5

KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHUS 144 24 48 48 24

[Tpaktuueckue 3ansatus (I113) 144 24 48 48 24
CamocrositensHas padora (CP) 102 18 21 195 | 43,5
KonTaktHas camocrositenbHas paboTa 0,6 0,15 | 0,15 | 0,15 | 0,15
CaMocTosTeIbHOS U3YUCHUE PA3/ICTIOB TUCITUTUIHMHEI 1014 |17,85|20,85| 19,35 | 43,35
Bua uTOroBOro KOHTpOJIs: 3a4er | 3aueT | 3a4eT | 3a4eTr | 3aueT

3a4eT / IK3aMeH

AHHOTaNUs padoyei MPOrpaMMbl JUCHUILIIMHBI
«OCcHOBBI HH(POPMALMOHHBIX TEXHOJIOI D)

1. Henap aMcUMIVIMHBI — O3HAKOMJIEHHUE CTYACHTOB C TEOPETHYECKHUMH, MPAKTUYECKUMHU U
METO0JIOTUYECKUMH OCHOBAaMM COBPEMEHHBIX HH(GOPMALlMOHHBIX CHCTeM. B pamkax wu3ydeHus
JUCHUIUIMHBL Y CTYJEHTOB (OPMUPYIOTCS TEOPETUYECKHE 3HAHUS M IMPAKTUYECKUE HAaBBIKU IIO
UHCTPYMEHTAJIBHBIM CpPEJCTBaM IporpaMMHOro obecnedeHus. CTyIeHTbl W3y4yarOT Ha HPAKTUKE BH]IbI
UH(POPMALMOHHBIX TEXHOJIOTHH.

3aja4u  JMCHUIUIMHBI — [PUOOpPETEHUE CTYAEHTAaMH IPOYHBIX TEOPETUYECKUX 3HAHUN U
IPAKTUYECKUX HaBBIKOB B 00J1aCTH MH(MOPMALIMOHHBIX TEXHOJIOTUH.

2. B pe3yibTaTe H3yYeHUs] TUCHUILIMHBI 00Y4AIOIIMICH TOJIKEH:
Obaaoams cleqyOmUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JIOCTHKEHUS:
OIIK-3.1; OIIK-4.2; OIIK-5.6

B pesynbrare 0OCBOCHUS NUCIUILTHHBI CTYIEHT JOJKEH:
3namy:

— TpOLEcChl, METOJbl IMOMCKa, cOopa, XpaHeHHUs, 0oOpaOOTKH, MpEACTaBICHHS, PACIPOCTPAHEHUS
UHpOpPMAallUM U CHOCOOBI OCYIIECTBICHUS TaKUX IPOLECCOB M METOJO0B (MH(pOpMAIMOHHbIE
TEXHOJIOTHH)

— COBPEMEHHbIE MHCTPYMEHTAJbHbIE CPeJlbl, POrPaMMHO-TEXHUYECKHE MIaT(GOPMbl U IPOrpaMMHBIE
CpeAcTBa, B TOM YHCIIE OTEUYECTBEHHOTO NPOHM3BOJICTBA, HCIIOJIB3YeMbIE Ui pEIICHUs 3a1ad
npoeCCHOHATBHOMN e TETFHOCTH, U IIPUHIIAIIBI UX PaOOTHI.

Ymemy:

- BBHIOMpaTh W HCIONB30BaThb  COBPEMEHHBIE  HH(POPMAIMOHHO-KOMMYHUKAIMOHHBIE |
UHTEJUIEKTYaJbHbIE  TEXHOJOTHMHM,  HMHCTPYMEHTAJbHbIE  CpEAbl,  MPOTrPaAMMHO-TEXHHUYECKUE
1aTopMBbl M MTPOrPaMMHEIE CPEICTBA, B TOM YHCJIE OT€YECTBEHHOTO MPOU3BOJICTBA, IS PEIICHUS
3aJa4 IpogecCUOHATIBHOM J1eITeNbHOCTH

— aHaNM3WpOBaTh TpOo(ecCHOHANBHBIE 3aJa4yl, BBIOMPATh W HCIONB30BaTh noaxomsmme WT-
TEXHOJIOTHH.

Bnaoempy:

—  HaBbIKaMH paloTBHI ¢ JexalmuM B ocHoBe U T-perienuit naHHbIMU

—  HaBBIKaMH NMPUMEHEHUS COBPEMEHHBIX HH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX U MHTEIUIEKTyaTbHBIX
TEXHOJIOTUH, MHCTPYMEHTAJIbHBIX CPEICTB, B TOM YHCJIE€ OTEUYECTBEHHOTO MPOM3BOJCTBA, IS
pemeHns 3a1a49 NpoPecCHOHATHLHOMN e TeTFHOCTH.

3. Kparkoe cogep:kaHue U CHUTIMHBI
Pa3nes 1. BBenenne B HHGOPMANMOHHbIC TEXHOJIOTHH.
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1.1. CtpykTypa oOmepalMOHHBIX CHUCTEM, MaKeThl MPHUKIAAHBIX mporpammM, Microsoft Office.
Knaccudukanust mporpaMMHbIX cpeactB. CHCTEMHOE M TpUKIaIHOE NporpammHoe obecreueHue [1K.
0630p oneparmonnbix cucteMm (OC). Ipunnunsl co3nanust u cocraB OC: sapo, uHTepdeiic, apaiiBepsl.
Kpartkas xapakrepuctuka WINDOWS, monynesubiii npunuun nocrpoenus. Cpega WINDOWS: okna, ux
3IIEMEHTBHI, pa00Ta B MHOTOOKOHHOM PEXHME.

1.2. TexcroBeiii pemakrop WORD, penmakTopbl MaTeMaTHYeCKUX M XHMHYECKHX (HopmylL.
Bo3moxHOCTH co3manust 31MeKTpoHHBIX Tpe3eHtanuil (Power point). Co3naHue TOKYMEHTOB Pa3IdYHBIX
¢opMm (craHmapTHbIX M HecTaHIapTHbIX). Co3JaHMEe M PEeJNaKTHPOBAHUE TEKCTOBBIX JOKYMEHTOB C
MaTeMaTHYECKUMHU U XUMUYECKUMHU (POPMYIIaMHU.

1.3. Ta6muunsrii nporeccop EXCEL: 0030p, Tumsl u aapecanus siaeek, GpopMaT sueek, BCTPOCHHBIE
byakuun, popmarupoBanue Tabmui. EXCEL: Bo3MoxHOCTH TaOIWYHOTO peAaKTOpa M UCIIOIb30BAHUE €TI0
JUIS petieHns THPOPMALMOHHBIX M WH)XKEHEPHBIX 3a1a4. [locTpoenne rpadMkoB 1 quarpaMmm.

1.4. EXCEL. Omnepamuu ¢ maccuBamu. Pa3paboTka W peanu3aiius MPOCTCHIIMX aJITOPUTMOB C
UCIIOJIb30BAaHUEM BO3MOYKHOCTEW peNakTopa (HaxX0XIEHHE MaKCUMaJbHOIO (MHHMMAJIBHOIO) 3JIEMEHTA
BEKTOpa M MAaTpUIlbl, HAXOXKJCHUE CYMMBbI 3JIEMEHTOB BEKTOpAa M MATpPULbI, BBIYMCICHHE MaTPUUYHBIX
BbIpaKeHUi). Perienue BBIYMCIUTENBHBIX 3a1ad ¢ wucnoib3oBanueM Tabnmu. Pemenue CIIAY ¢
UCIIOJIb30BaHUEM 0OpPaTHOM MaTpUILbL.

1.5. EXCEL Iloctpoenue rpadukoB u nuarpamMMm. Pacyer (yHKIMOHATBHBIX 3aBHCUMOCTEH W
noctpoeHue rpaduueckux u3o0pakeHUd ¢ ucnoiab3oBaHueM ctaHaapTHbix ¢yHkiuii EXCEL u mMactepa
¢yukuuii. [locTpoenue noBepxHOCTEN C UCIONb30BaHUEM MacTepa Auarpamm. [loctpoenue nuHuil Tpexaa.
Pa3znen 2. AnropuT™MbI B OCHOBBI IPOrpaMMupoBaHus Ha sisbike MATLAB.

2.1. Anroputmsl, TUnbl anroputMmoB. llonstue anroputma u ero cBoicTBa. CrocoObl 3amucu
QITOPUTMOB. MOAYJIBHBIM NPUHLIMIT I[OCTPOEHHUS] AJITOPUTMOB U mporpamM. [lakeT KOMIbIOTEpHOM
mareMaTHKd MATLAB. XapakTepuCTUKH S3BIKOB IMPOTPAMMHPOBAHUS. OBOJIONUS M KiAacCH(pHUKAIUs
S3BIKOB IpOrpaMMUPOBaHMUS, UMIIepaTUBHBIE, (YyHKLHOHAJbHBIE, JIOTMYECKHE, 00BEKTHO-
OpPUEHTHUPOBAaHHBIE, X KOMOMHAIUH. [[OHATHS TpaHCISAINH, KOMIWISALUN, HHTEPIPETALUN, UX Pa3IAYHSL.
SI3BIKM TPOrpaMMHMPOBAHUS BBICOKOTO ypoBHs. CTpyKTypHOE IpOrpaMMUpOBaHKe, ero ocooeHHocTu. O630p
nakeToB KoMIbioTepHO# MaTematuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYpbl M MNPUHLUIIBI CTPYKTYPHOTO MPOTrpaMMHUPOBAHUS,
wunoctpanus. ba3oBble anropuTMuUyecKkue KOHCTPYKIMM (CI€IOBAaHUE, BETBIIEHUE, IOBTOPEHHE), HX
peanuzanuu. Oneparopsl s3bika nporpammupoBanus MATLAB. OcHoBHele pemarenu (solvers) MATLAB
JUISl peaJn3allii BBIYUCIMTEIBHBIX aqropuTMOoB. brubnuoreka cranmaptHeix (GyHkuuit size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sgrt, num2str, disp, printf.

2.3. Iloctpoenue rpadukoB GyHKIUU OIHOM M ABYX nepeMeHHbIX. Mcnonb3oBanue pyHkmuil plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmnenue rpadgukoB(3aroa0BKu, NOAMUCU IO
OCSIM U TIp.).

2.4. Onepauuu Haa MacCHBAMH: BEKTOPaMH M MAaTpULlAMH - CII0)KEHHE, YMHOJKEHUE,
TpaHCIIOHUPOBaHUE, oOpalieHue (inv), BBIYUCIEHUE HOPMBI (nofM), panra (rank) u onpenenuTesnss MaTpULIbL
(det ). AnropuTMbl HAXOXXIECHHUS MAKCUMaJIbHOTO, MHUHHMAJIbHOTO 3JIEMEHTa B MAaCCHUBE, aJTOPUTMBI
COPTUPOBKH U UX peanuzaius (Hanpumep, Selection Sort).

Paznen 3. Unciaennbie MeToabl. Peanu3zanus npocreidmmx aaropurmos B cpege MATLAB.

3.1. UucneHHble METOJbl, XapaKTEPUCTHUKAa U UX OCOOEHHOCTH, MOHATHE CXOAMMOCTH METOa.
OJeMeHTHl TEOpUM TOTPEIIHOCTeH, KiIacCU(UKAIUs MOTPEUIHOCTeH, aOCONI0OTHAas M OTHOCHUTENbHas
MOTPEIIHOCTh, MOHATHE (YHKIUU HOpPMBbI. BBelneHue B CTAaTUCTUKY. AJNTOPUTMBI JJIi CTaTUCTHYECKOU
00paboTku HMH(OpMAIMK (BBHIYMCIEHUE TOYEUHBIX M WHTEPBAIBHBIX OLIEHOK PE3ylIbTaTOB H3MEPSIeMOM
BennunHbl), ux peanuszauuu B [IKM MATLAB. Vcnonb3oBanue pyHkuuii min, max, median, var, polyfit,
polyval.

3.2. llpubnmxenue Gynkuuid. MaTepnonsmus MHorouneHamu. KycouHas WHTepnossuus (CruiaiH).
Onenka norpemHoctd. @ynkuuu MATLAB s pabotsl ¢ MHOrOwIeHamu polyld, polyval, polyfit, polyder,
polyint.

3.3. BeluncieHue onpeaeneHHbIX HHTErPaIoB, arOPUTMbI METOIOB MTPSIMOYTOJIBHUKOB, Tpareuui u
CumricoHa, OlLleHKa MOTPENIHOCTH METOJ0B. Peanm3zainus aaropuTMOB YHUCIEHHBIX METO/OB BBIYMCIICHUS
oTpeieNIeHHbIX UHTerpasioB B cpere MATLAB, npumenenue cranaapTHeIX GyHKIUH trapz, quad, integral
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3.4. UccnenoBanue (yHKIUM OAHON mnepeMmeHHOW. Pemenne HenmueitHoro ypasHenus f(x)=0.
Otnenenne KopHeW. ANTOpUTMBI YTOYHEHHUS KOPHS (METO IMOJOBHUHHOTO nejieHus, HwpioToHa, mpocToii
utepanuu). CpaBHHUTENbHBIE XapakTepUCTUKH. Peanmszamms anroputmMoB B cpene MATLAB mo 6mok-
CXeMaM HU C MCII0JIb30BaHUEM pellarenei roots, fzero.

3.5. UccnenoBanue pyHkuu onHoi nepemeHHoi. [louck skcrpemyma ¢yHKIMH BeranciaurenbHble
QITOPUTMBl HaXOXJIEHUs JIOKAJIBHBIX M INIOOANBHBIX IKCTPEMYMOB (METOJ JAEJEHHUsS OTpe3Ka IoIoJiaMm,
METO/I 30JIOTOTO CEYEHUS), UX pealn3ali Mo OJOK- CXeMaM U C HCIoJib30BaHHeM permatens fminbnd B
cpene MATLAB.

Pasznen 4. Komnbrorepubie ceTu. basbl JaHHBIX.

4.1. KoMIploTepHBIE CETU: TOIOJIOTMU CETEH, UX XapaKTEpUCTHKU. TOMOJIOrMM CeTeil: 3Be3/Has,
HIMHHAsA, KosbleBasd. CeTu 3aKphITOrO THIA: JIOKAJIbHBIE U PACIPEICIICHHBIE CETH, KOPIOPAaTUBHBIE CETH.
[IporpamMmHO-TeXHUYECKOE OOECIIeYeHre: ajapecanus, OINEpalMoHHAs CHUCTeMa, aJalTepbl, IpanlBepshl,
IIPOTOKOJIBI (OCOOBIE S3bIKM, HA KOTOPbIX OOMEHHMBAarOTCS MH(OpMaIield KOMIBIOTEPhl B CETH, HAIPUMED,
TCP, TCP/IP, UDP).

4.2. T'mobanbubie cetn pasnuunoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bo3smoxxnoctu cetm  HMurepuer, Cucrema TenekoHpepeHImiA. OnekrpoHHas moura. JlocTynm Kk
UHPOPMALIMOHHBIM  pecypcaM. 3amuTa HHQopMmauuu. IloHaTtue 06e30MaCHOCTH  KOMIIBIOTEPHOM
UHPOpPMALIUU: HAIEKHOCTh KOMITBIOTEPA, COXPAHHOCTh [AHHBIX, 3allUTa OT BHECCHHWS W3MEHEHHU
HEyNoJIHOMOYeHHbIMA 50 nuIiamMy, COXpaHEHHE TalHbl IEPENUCKU B DJIEKTPOHHOM CETH AJTOPUTMBI
3aUThl HHQOPMAIMH: METOBI 3aIIUThI, KOMITBIOTEPHBIE BUPYCHI U 00pb0a ¢ HUMH. MeToabl peanu3aiuu
3alUThl UH(OPMALMK: IPOrPaMMHBIE, alnapaTHble, OpraHU3alOHHbIE.

4.3. Nndopmannonnsie cucteMbl. CHUCTEMBI ympaBiieHUs OaHKamMu W 0a3aMH JaHHBIX. PensmuonHHas
Mojenb JaHHbIX. CTpyKTypa 3amucd, MeToAbl jaoctyna K uHpopmauuud. OOMEH AaHHBIMU C JPYTUMH
npuioxkeHussMu WINDOWS: TekcTOBBIMU pejakTOpaMu U 3JIEKTPOHHBIMU TaOJIULIAMU.

4.4. Pensuuonnast 6a3a nanueix ACCESS. I'maBHOe OKHO, MEHIO KOMaH], IaHelb WHCTPYMEHTOB.
Co3naHue M OTKpBITHE 0a3bl JaHHBIX. BBOI M peAakTHpPOBAaHUE NAHHBIX B PEKUME TAOJUIBI U PEKHME
KOHCTpykTOopa. dopMupoBaHue 3anpocoB. 3apochl IPOCThIE M MHOTOTAOIMYHbBIE, 3aIPOCHI C YCIOBUSAMH.
Cosznanue otyetoB U GpopM. TexHomorus peanusanuu npocreimux 3anad cpeacrsamu CYBJl ACCESS.

4. O0beM AUCHMILIMHBI U BUJbI Y4eOHOH padoThl

Cewmectp
Bun yuebHoit paboThl I cemectp
3E Axag.
9.
O0mas TpPyA0EMKOCTh JMCIHIIIHHBI 4 144
KonTtakTHas padoTa — ayIMTOPHbIE 3aHATHA: 2,36 85
8 MOM Hucie 8 hopme NPaKmu4eckol no020MmoeKuU 0,5 18
Jlexumu (JI) 0,47 17
[Tpaktuyeckue 3austus (I13) 0,94 34
8 MOM Hucie 8 hopme NPaKmu4eckol no020MmoeKuU 0,25 9
JlaGopaTtopusie padoTs (JIP) 0,94 34
8 MOM Hucie 8 hopme NPaKmu4eckol no020moeKuU 0,25 9
CamocrositeabHas pa6ora (CP) 0,64 23
[TepepaboTka yueOHOro MaTepuaa 0,06 2
[ToAroToBKAa K MPAKTUIECKUM 3aHATHSIM 0,06 2
[ToaroToBka K 1a00paToOpHBIM paboTam 0,06 2
[ToaroToBKa K 3K3aMeHY 0,36 13
[ToaroToBKa K MpOMEKYTOUHOMY KOHTPOJITIO 0,06 2
Jlpyrue BBl CaMOCTOSITENILHON pabOThI 0,06 2
Buabl KoHTpOJISI ‘
IK3aMeH + +
KonTakTHas camocTosiTesnbHas padoTa 1 0,4
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CaMOoCTOSATENbHO N3YUYEHUE PA3AEIOB IUCHUILIMHbI | 356
Bua MTOroBoro KOHTpoJIf: IK3aMeH
Cemectp
Bun yuebHo# paboThl I cemectp
3E Actp.
9.
O01as TpyA0eMKOCTb 1M CHUIIITHHBI 4 108
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHSATHSI: 2,36 | 63,75
B TOM 4ucIe B popMe MPAKTHUECKON OTOTOBKU 0,5 13,5
Jlexmmm (JI) 0,47 | 12,75
[Tpaktrueckue 3anasitus (I13) 0,94 25,5
B TOM 4YHCJIe B (hopMe NIPAKTUIECKON MOATOTOBKH 0,25 6,75
JlaGopaTtopusie padots (JIP) 0,94 25,5
B TOM 4HcCIIe B pOpME IPAKTUYECKON MOATOTOBKU 0,25 | 6,75
CamocrositesbHasi padora (CP) 0,64 | 17,25
[TepepaboTka yueOHOr0 MaTepuaia 0,06 15
[ToaroToBKa K MPaKTUYECKUM 3aHATHAM 0,06 15
[ToaroToBka K 1a00paTopHBIM paboTam 0,06 15
IToaroToBKa K 3K3aMEHY 0,36 9,75
[ToaroToBKa K MpOMEKYTOUHOMY KOHTPOJIO 0,06 15
Jpyrue BUIBI CAMOCTOSITENIEHOW PaOOTHI 0,06 15
Bujabl KOHTpOJISE \
JK3aMeH + +
KoHTakTHas camocTosTeNbHas paboTa 1 0,3
CaMocCTOsITeIbHO U3YUYCHHE PA3/ICTIOB JUCIIUIUIMHBI 26,7
Bu HTOroBOro KOHTPOJIA: JK3aMeH

AHHOTanus padoyeil NPorpaMMbl AU CHHUIIIMHBI
«IIpoduabHoe mporpaMmMHoe o0ecnedeHne JJIsl pelieHus1 3a1a4 NPo(ecCHOHATbHON AeATEJIbHOCTH

1. Heab AMCHUIUIMHBI — O3HAaKOMJICHME CTYAECHTOB C TEOPETUYECKHMMM, HPAKTUYECKUMU U
METOJIOJIOTUYECKUMU OCHOBaMHU COBPEMEHHBIX HMH(OPMAIIMOHHBIX CUCTEM. B pamkax wu3ydeHus
JUCLHUIUIMHBL Yy CTYAEHTOB (OPMHUPYIOTCS TEOPETUYECKHE 3HAaHUS M IPaKTHUYECKHE HABBIKK 10
MHCTPYMEHTAIBHBIM CpPEJICTBAM IpOorpaMMHOro obecrneueHus. CTyAEHTHl HM3y4arOT Ha MPAKTUKE BUbI
MH(OPMALIMOHHBIX TEXHOJIOTHH.

3ajayl  AMCHUIVIMHBI — TPHOOpETeHHEe CTYJEHTaMH TMPOYHBIX TEOPETUUYECKUX 3HAHUN H
PAKTUYECKUX HaBBIKOB B 00JIACTH MHPOPMAIIMOHHBIX TEXHOJIOTUH.

2. B pe3yabTare M3y4eHHs IMCHUIIHHBI 00yUYalOMIiCsl 10JIZKeH:
OIIK-4.9; OIIK-4.12; OIIK-5.2; OIIK-5.8; OIIK-5.10; OIIK-6.2; OITK-6.4

B PE3YyIbTAaTC OCBOCHUA AUCHUININHBI CTYACHT OOJIKCH:

3namey:

— TpOLECChl, METOJbl IMOHMCKa, cOopa, XpaHeHHus, 00pabOTKM, MpEeACTaBIEHUS, PaCIpPOCTPAHEHUS
UHPOpPMALlUM U CHOCOOBI OCYIIECTBJICHUS TaKUX TIPOLECCOB M METOJ0B (MH(pOpMAIMOHHbIE
TEXHOJIOTHH)

—~ COBpPEMEHHbIE MHCTPYMEHTAJbHBIE CPEJibl, IPOrpaMMHO-TEXHUUYECKHE MIaT(HOPMbI U MPOrpaMMHBIE
CpeAcTBa, B TOM YHCIIE OTEUYECTBEHHOTO IPOM3BOJICTBA, HCIIONB3yeMble U PEIICHUS 3a1ad
npodeCcCHOHATIBLHOM 1eSTeTbHOCTH, U IIPUHIIUIIBI UX PAOOTHI.
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Ymems:

— BbIOMpaTh M HCIOJB30BaThb  COBPEMEHHbIE  HH(POPMAIMOHHO-KOMMYHUKAIIUOHHBIE U
UHTEJUICKTYaJbHBIC ~ TEXHOJOTHHM, MHCTPYMEHTAJIbHBIE  CpPEAbl,  MPOTrPAMMHO-TEXHUYECKUE
w1aTopMbl U MPOrpaMMHBIE CPEACTBA, B TOM YHCIIE OTEYECTBEHHOTO MPOU3BOJCTBA, JJISl PELICHUS
3a/1a4 MpoeCCHOHATBHOMN IEATeIFHOCTH

— aHaAJIM3UPOBaTh MpOoQecCHOHANbHbIE 3a/Jayd, BBIOMpPATh M HCIOJIB30BaTh moaxonsamme WT-
TEXHOJIOTHH.

Braoemy:

— HaBbIKaMH paboTHI ¢ Jekaumu B ocHoBe U T-pemenuii 1anHbIMU

—  HaBBIKaMH NPUMEHEHUS COBPEMEHHBIX HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX U MHTEIIEKTYaIbHbBIX
TEXHOJIOTHIl, MHCTPYMEHTAJIbHBIX CPEACTB, B TOM 4YHCIIE OTEYECTBEHHOI'O IPOU3BOJACTBA, [
peneHns 3a1a4 NpopecCuoHaIbHOM e TENTbHOCTH.

3. Kparkoe coaepixaHue IUCHUILIMHBI
Paznea 1. IIKM Python u oco0eHHOCTH ero peaju3aluy AJs pellleHUs PACYETHBIX 3324 B XUMHUHU U
XHMHY€ECKOH TEeXHOJOTHH

1.1. OOBEeKTHO-OpPUEHTUPOBAHHBIN S3BIK MporpammupoBanusi Python: o063op. OcobOeHHoctu u
CBOMicTBa 00BEKTHO-OpHeHTHUpoBaHHOTO mporpammupoBanusi (OOII). Co3gaHnue U HUCMIOJIB30BaHUE
muctpuOyruBa Anaconda. Mudpactpykrypsr Spyder, Jupiter, crpykrypa si3bika. OCHOBHBIE CTPYKTYPHI
JMaHHBIX (CIHCOK KOPTEX, OOBEKTHI) M OINepaluu HajJd HUMU. AJIroputMbl. OCHOBHBIE alTOPUTMHUYECKUE
KOHCTPYKLUH (CJIeI0BaHNE, BETBICHNE, IUKIIBI) M UX peanu3anus B Python.

1.2. Beenenue B nporpammupoBanue Ha si3bike Python. CTpykTypa mporpamMmsbl, OTCTYIIBI, MOJIYIIH,
orepaTopsl, (QYHKIIMU (MMCHOBAaHHBIC W aHOHWUMHBIC), 0coOcHHOCTH. CTaHIApTHBIE W HECTaHJAPTHHIC
¢dbyHkuy s3pika Python (o61mero HazHaueHus, MaTeMaTH4ecKue, 00paboTka CTPOK, BBOJ/BBIBOJ).

1.3. Pa3paboTka aJropuT™MOB, IPOrpaMMHPOBAHKE U OTIaAKa mporpamm Ha Python (B cpene Spyder).
VYnpasnsomue koHcTpykiuw if, for, while.

1.4 OO0630p mnpeaMETHO-OPUCHTHPOBAHHONW OuOMMOTeKHM Monayned Python s HaydHBIX U
WHXEHEPHBIX BbluKcieHui SciPy (Monynu scipy u numpy, a Takxe matplotlib), cpaBuenue ¢ MATLAB.
OcHoBHas CTpyKTypa AaHHBIX NumPy Ui BEKTOpHBIX M MAaTPHUYHBIX BhIYMCIeHUH ndarray. OcoOeHHOCTH
BBIMIOJTHEHUS JEHCTBUII HaJ MaTpuiamu (CIOKEHHE, BbIYUTAHHE, yMHOXKEHHUE, oOpalleHue) Ha S3bIKe
Python. Undopmannonnsie Matpuunble GyHKIUU (HOpMa, ONpeAeNuTenb, paHr). Meroasl ndarray — T,
copy, shape, size, ndim u z1p., UHAEKCUPOBAaHUE, MAaTPUYHOE MTPOU3BEACHNE U QYHKIIMU MOy sl numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

1.5 Tocrpoenue rpapukoB Ha s3bike Python ¢ ucnonpzoBanuem monyns matplotlib. @yHkuuu
moayiast matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka mapameTpoB u
AHHOTHPOBaHKE TPAPUKOB.

Paznen 2. Mertoabl BbIYHCAMTE]bHOI MaTeMaTHKUH. OCHOBHBIE 3Tanbl pelleHus 3aaa4y Ha JBM.
Pemenne cucrem JInHeiHbIX ajredpandeckux ypasHenuii (CJIAY)

2.1. TlpsiMble ¥ UTEpallMOHHBIE YHUCIECHHBIE METOJbl. DJIEMEHThl Teopuu mnorpemHoctei. [lonsTue
HOpMBI. OCOOEHHOCTH MalIMHHON apudmeTuku (Kpatkuil moBTOp). OCOOEHHOCTH BBINOJHEHUS JEHCTBHUM
HaJ MaTpullamMH (CIOXKEHHE, BbIUMTaHUE, YMHOXEHHE, oOpaiieHue) Ha s3bike Python, mHdopmannonHbie
MaTpuuHble QYHKIMU (HOpMA, ONPEAETUTENb, PAHT).

2.2. Pemenue cucrem nuHeWHbIX anreOpamdeckux ypaBHeHud (CJIAY). IlocranoBka 3amaum.
[orpemuoctu. MeToabl ¢ UCMOIB30BaHMEM OOpaTHOW MaTpPHUIl M METOJ MPOCTHIX uTepanuii. Pemenue
CJIAY na s3sike Python ¢ ucnionb3zoBanuem moaysneit numpy.linalg u scipy.linalg. u pynkuwmii det, rank, inv,
cond, norm, solve.

2.3. O630p metronoB pemenus CJIAY. BeruaucnurenbHas yCTOWYHMBOCTH, CXOJAMMOCTH METOJIOB.
OO0yCnOBIEHHOCTh CUCTEMBI TMHEWHBIX anredpandeckux ypaBHeHui (CJIAY) u ynciao o0yCclIOBICHHOCTH.
Paznen 3. OOpabGorka pe3yabTaToB H3MepeHUsi OAHOI BeaudyuHbl. [IpudaumkeHue QyHKIUH
MHOIOYJICHAMHM € OJHOM He3aBHCUMON mnepeMeHHOH. PemeHue cucreM HeJIHHEHHBIX YpaBHEHHH
(CHY) unc/jIeHHBIMH MeTOaMHU

3.1. OOpaboTka 3KCHEPUMEHTANbHBIX JIaHHBIX. TOuU€YHble M WHTEpBaIbHbIE OLEHKU. DYHKIUU
Python. Onpenenenne kpurepust CTbrofeHTa

3.2. Tlpubnmxenue ¢GyHKIUNA. MeETOIbI WHTEPIONALNHUUA 3aBUCUMOCTEH C OJHOW HE3aBUCHUMOM
nepeMeHHoi. HTepnosionHblii MHOrowieH Jlarpanxa, peanusanus B Python.
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3.3. Ipubnmxenne (yHKIUNA. MeToAbl aNnmpoOKCHUMAIMKM 3aBHUCHMOCTEH C OIHON HE3aBUCHUMOU
nepemeHHoil. Meron HamMenpmx kBazgpaTtoB (MHK). HWcmonwszoBanme ¢ynkmuit  Python mns
anmpokcumariuu 1 MHK scipy.polyfit, scipy.optimize.least_squares, scipy.optimize.lsg_linear.

3.4.. AnropuT™MBI METOJIa TIPOCTOM HMTepanuu U metojga Hertotona - Padcona mns pemenus CHY.
CKOpOCTh CXOJMMOCTH, OIIEHKH MOrperHocTy. Peanu3anus meronos B Python.

3.5. MeToMka UCTIOJIb30BaHUS pelaTeseii B Moaysie scipy.optimize, ¢yHKuuu root scalar, root.
Pa3znen 4. PemeHue 3a1ay MHOTOMEPHOH ONTHMU3AIUN YHCIEHHBIMU MeTOAaMU. AHAJIN3 U PellleHue
auddepeHUANBHBIX YPABHEHUI YN CJIEHHBIMHA METOAAMU

4.1. Knaccubukamus 3aga4y ¥ METOJOB ONTHMH3AIMA. METOJ TpaJMeHTHOTO CITycka. MeTton
nepopMupyeMoro MHOrorpaHHuka. Peanusanus meronos B Python.

4.2. Berpoennbie MeTonbl SciPy. Bribop pemarens B Mojyie scipy.optimize BerpoeHHbIE METOTBI
SciPy, dyakimu minimize scalar, minimize.

4.3. AnropuTMBI METOJOB peiieHus audQepeHnaIbHbIX ypaBHEHUNH. Meroasl Diliepa U €ro
momudukanuu. Peanuzamus meronoB B Python. Breibop pemarenst B moayne scipy.integrate, (yHKIuu
solve_ivp, solve_bvp.

4. O0beM AUCHUIIMHBI U BU/IbI Y4eOHOH padoThl

Cemectp
Bun yuebnoit paboTbl 2 cemectp
3E Axan.
q.
O061masi Tpy10eMKOCTh TUCIHUILIHHBI 2 12
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 1,42 o1
B TOM 4YHCJIe B (popMe MpaKTUUECKON MOATOTOBKH 0,5 18
Jlexumnm (JI) - -
[IpakTuueckue 3ansatus (113) 0,47 17
B TOM 4YHCJIe B (popMe MpaKTUUECKON MOATOTOBKH 0,25 9
Jlaboparopusbie paboTsl (JIP) 0,94 34
B TOM 4YHCJIe B (popMe MpaKTUUECKON MOATOTOBKH 0,25 9
CamocrosiTtesnnas pa6ora (CP) 0,58 21
[TepepaboTka yueOHOro MaTepuasa - -
[ToaroroBka K IPaKTUYECKUM 3aHATUSAM 0,11 4
[ToxroToBka K 1a00paTopHBIM paboTam 0,25 9
[TonroToBKa K 9K3aMeHy - -
[ToaroToBka K IpOMEKYTOYHOMY KOHTPOJIIO 0,11
Jlpyrue BUJIbl CAMOCTOSITENIbHONU PabOoThI 0,11 4
Bupa koHTpoJs \
Buj HTOroBOro KOHTpOJIs: 3auer
Cemectp |
Bun yaeOHoi paboThl 2 cemectp
3E Actp.
q.
O01as TPyA10eMKOCTh TN CIUTIITHHBI 2 54
KonrakTHasi paboTa — ayAUTOPHBIE 3aHATHSL: 142 | 38,25
B TOM 4YHCIIE B GOopMe MPAKTHIECKON TIOITOTOBKH 0,5 13,5
Jlexmmm (JI) - -
[Tpaktuueckue 3austus (I13) 0,47 | 12,75
B TOM 4YHCJIe B HOpPME MPAKTHYECKON TIOJTOTOBKH 0,25 | 6,75
JlaGopatopusbie pabotsl (JIP) 0,94 | 255
B TOM 4YHCIIe B GOopMe MPAKTHUECKON TIOITOTOBKH 0,25 | 6,75
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Camocrositeabnas padora (CP) 0,58 | 15,75
ITepepaboTka yueOHOrO MaTepuaia - -
[ToaroroBka K MpakTUYECKUM 3aHSITHSIM 0,11 3
IToaroToBka K J1abOpaToOpHBIM paboTaM 0,25 6,75
IToaroroBka K AK3aMEeHY - -
IToaroToBKa K MPOMEKYTOUYHOMY KOHTPOJTFO 0,11 3
Jpyrue BUIbI CAMOCTOSITENILHON PaOOTHI 0,11 3
Buja koHTpoJs ‘ |
Bua uToroBoro KOHTpoJIs: 3auer \

5.2 IucuMminHbl 4acTH, GopMHUPYeMoii y4aCTHHKAMH 00pa30BaTe/IbHBIX OTHOLIEHHUI (00s13aTeIbHbIE
BapHaTHBHbIE TUCIUTLIMHBI)

AHHOTAaIUs padoyeil MporpaMMbl T CHHIJIHHBI
«MaTtepuaJjioBefeHne B 0MOTEXHOJIOTHI

1 Hesab AMCUMILUIMHBI — TPUOOpPETEHUE CTYEHTAMH 3HAHHM, MO3BOJIAIONINX OI[CHUBATh MOBEJCHHE
MaTepUasoB, HCIIOJIB3yeMbIX B OHOTEXHOJOTHSX, B YCIOBHSX O3KCIUTyaTallid; BBIOMPATh MaTephall H
TEXHOJIOTHIO €ro oOpabOTKM C IENbI0 MOJYYeHHs 3aJaHHON CTPYKTYphl M CBOMCTB, OOECIEUMBAIOIIMX
BBICOKYIO HaJIC)KHOCTh M JJOJITOBEYHOCTD W3JICITHIA.

2 B pe3yabTaTe H3y4eHus: AUCHUILIMHBI 00y4aAIOLIUIICA T0JIKEH:

Obradoame CIIENYIOMAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

VK-2.2; VK-2.4; IIK-2.1; IIK-2.2

Buame:

- OCHOBHBIC THIBI HEOPraHWYECKUX W OPraHMYECKHUX MAaTEpPHAOB, TNPHUMCHSIEMBIX B
OMOTEXHOJOTHYECKHUX TPOIECCaxX U TEXHOJIOTHSX;

- CHOCOOBI MONY4YeHHUS M OOJaCTH NMPUMEHEHHS COBPEMEHHBIX HEOPraHMYEeCKHX M OPraHUYECKUX
MaTepUajoB, IPAMEHSICMBIX B OMOTEXHOJOTHICCKUX MPOIIECCaX U TEXHOJIOTHSIX;

- YCIOBHS JKCIUTyaTalldd M COBMECTHUMOCTh COBPEMEHHBIX HEOPraHMYECKUX W OPTaHUYECKUX
MaTepUajoB, TPAMEHICMBIX B OMOTEXHOJOTHICCKUX MPOIIECCaX U TEXHOJIOTHSIX;

- TUMOBBIE METOJAbl KOHTPOJSI U HCIBITAHUA  COBPEMEHHBIX HEOPTaHMYECKUX M OPTaHUYECKUX
MaTepUasoB, TPUMEHSICMBIX B OMOTEXHOJOTHICCKUX MPOIIECCaX U TEXHOIOTHSIX;

- yTBepxkaeHHble B Poccuiickoit Denepanuu mpaBuia U MPHUHIMIBI MAapKHUPOBKA COBPEMEHHBIX
HEOPTaHMYECKUX W OPraHUYEeCKHX MAaTepPHAIOB, MPHUMCHSIEMBIX B OHOTEXHOJOTHYCCKUX TMIPOIeccax H
TEXHOIOTHAX

Ymemn:

- OCYILECTBJIATh BBIOOp MaTepHalioB, MPUTOJHBIX K TMPUMEHEHHUIO B OHMOTEXHOJIOTHUECKUX
MPOoIeccaxX U TEXHOJIOTHSIX;

- OIpeAeNsiTh OCHOBHBIE CBOWCTBA HEOPTaHUYECKUX U OPraHUYECKHX MATEPUANIOB, IPUMEHSIEMBIX B
OMOTEXHOJIOTHYECKHX TPOIECCaX M TEXHOJOTHSX;

- TMPOTHO3UPOBATH TMOBEACHUE U PabOTOCHOCOOHOCTh HEOPraHWYECKMX U OpPraHMYeCKHX
MaTepHajoB, IPUMEHIEMBIX B OMOTEXHOJIOTHUECKUX TPOIECCaX U TEXHOJIOTHSAX, B 3aBUCUMOCTH OT YCJIOBHIMA
IKCIITyaTaIuu;

Brnaoemw.:

- METOJAMM aHajau3a CBA3M COCTaBa U CTPYKTYpPbl HEOPTaHMYECKUX U OPraHUYECKUX MaTEPHUAJIOB,
MPUMEHSIEMbIX B OMOTEXHOJOTHYECKHX MPOIeccax U TEXHOJOTHSIX, C MX CBOMCTBAMH B 3aJJaHHBIX YCIOBHSIX
JKCIITyaTaluy,

- HaBbIKAMM M YMEHHEM OpraHu3allud W MpPOBEIEHHUS IMOHCKa HHGOpMaluu O MaTepuaiax c
3aIaHHBIMU CBOMCTBAMHU C UCIOJIb30BaHueM pecypcoB HTb u MHTepHeT-pecypcos.

3 KpaTkoe coaep:kaHue THCHUTITHHBI

Beenenune
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MarepuanoBe/ieHHEe Kak HayKa: LEJIH, 33Jauyd M 3HaueHue aucuMIuMHbL. OOmme TpebGoBaHUS,
IIPEIbABISEMBIE K MaTepHallaM B 3aBUCUMOCTH OT YCJIOBUM MCIOJB30BAaHUS WM JKCIUTyaranuu. Passutue
HayKM O MarTepuajax. 3HAYCHUE MaTepUalioB B DPA3BUTUM XHMHKO-TEXHOJOTMYECKMX IPOLIECCOB U
obecrnieueHnu ux 0€30MacHOCTH.

Pa3nes 1. dusnko-xuMuyeckne 0CHOBbI MAaTEPHAJIOBeICHUS

OcHOBHBIE TOHATHS O CTPOCHMM, CTPYKTYpE M CBOMCTBAaX MAaTEpUanoB. MeTonbl H3Yy4EHHs
CTPYKTYpbl U CBOMCTB MaTrepuanoB. CTpoeHne marepuanoB. OCHOBHbBIE THIIbI KPUCTANIMUECKUX PELIETOK.
Knaccugukanus KpucTauioB M0 TUIIaM CBSI3U. AHU30TPOIIUS CBONCTB KPUCTAJUIOB.

Ceoiictea MarepuanoB. Ilokazarenu cBoiicTB. Kiaccudukanus cBoicTB. MexaHudeckue,
¢u3nueckne, XMMHUYECKUE, HKCIUTyaTallMOHHBIE M TEXHOJOTHMUYECKHE CBOIcTBa MarepuaioB. llokaszarenu
MEXaHUYECKUX CBOICTB, ONpenenseMble PH CTaTUUYECKUX UCHBITAaHUSX Ha pacTskeHue W u3rul. Merojsl
OIIpElIETICHUS TBEPAOCTH MaTEPUAIIOB.

OU3NKO-XMMUYECKUE OCHOBBI MarepuanoBefeHuss. OCHOBBI TeOpHH cCILIaBOB. Jluarpammel
COCTOSIHHSI CIUIaBOB. TepMUHBI W omnpeaesncHus. JuarpaMmbl - «COCTaB-CBOMCTBO». Da30BbI COCTAB
CIUIaBOB. 3aBUCUMOCTb MEXKIY CBOMCTBAMHU CIUIABOB M THUIIOM Juarpammsel coctosHus. [Ipasuno H.C.
Kypnakosa.

Paznen 2. Merajuinyeckue MaTepualibl

Kene3o u crnasel Ha ero ocHoBe. Ctanu u 4yryHsl. JXKenesoyriepoauctsie cruiaBbl. CTPYKTYpbI
CIUIABOB JKeJe30-yriaepo. JuarpaMMbl COCTOSIHUS *kKene30-LeMeHTUT. KoMnoHeHTsl, (a3bl U CTPYKTYypHBIE
COCTaBJISIIOLIMUE CTAJICH U OEJIbIX YYT'YHOB.

KOHCTpyKIIMOHHBIE ~ METANIMYECKUE MaTepuaibl. YIJIEPOAUCTBIE M JIETUPOBAaHHBIE  CTaJM.
Knaccudukanus cranedd, ompeneneHue MOHATHS KadecTBa craim (TpeOoBaHWS K KadecTBY). Bimsnue
yriepoja U MOCTOSHHBIX (TEXHOJOIMYECKUX) NMPUMEceil Ha KaueCTBO CTAJIM, METOAbI YJIYy4YlLIeHUsl KauecTBa
cTayii (MOBBILIEHUE €€ KOHCTPYKLMOHHOW MPOYHOCTH). BiusHME JIerupyromux 3J€MEHTOB Ha CBOWCTBa
crami. KoHcrpykuuonnsle cranu. HWHcTpymeHTanbHble crand. Kiaccudukauus —yriaepoaucTsix |
JIETUPOBAaHHBIX cTasiell. MapkupoBka ctaneid UyryHnsl u TBep/ble ciuiaBbl. CBOMCTBA M Ha3HAUYEHUE UyTyHa.
ITponiecc rpaduruzaumu. YUyryHsl cepele, Oeinble, KOBKHE, BBICOKOIPOUYHBIE, MX CBOWCTBa, 00JacTb
IPUMEHEHHU S, MapKUPOBKA.

Tepmuueckass o0pabotka. Teopus M NpakTHKa TEPMHUUECKOM M XUMHKO-TEPMHUECKOH 00paboOTKH
METaJUIOB U CIUIaBOB. [Ipuposa, MEXaHU3M M YCIIOBHS NPOTEKAHUs CTPYKTYPHBIX IPEBPAIICHUI B CTaJH.
Bunsl repmuueckoit 06pabotku cranu: omxur I u II poaa, moynHbIA ¥ HEMONHBIM OTXWT, HOpMaIN3aLu,
3aKajika, OTHYCK. 3aKaJuBaeMOCTh U IPOKAIMBAEMOCTh CTajied. BiusHue tepmuyeckoil oOpabOTKM Ha
MeXaHU4ecKkue cBoiicTBa ctanu. Pu3nyeckue OCHOBBI XMMHUKO-TEpMHUYecKoil oOpabotku. duddysznonnoe
HaCBILICHUE TOBEPXHOCTH CTajl HeMeTaulaMd. Buael U crmocoObl LieMeHTauuu. A30THUpPOBaHHE CTajH.
Huddysznonnas meramnzanus. MoHHas XUMUKO-TepMUdecKas 00paboTka.

[[BeTHBIE MEeTaJIBl W CIUIaBbl Ha UX ocHoBe. OOmIas XapakTepuUCTUKa U Kiaccu(UKaIUs MeIHbIX
craBoB. JlaTyHu, OpOH3bI, METHO-HUKeNIEBble CcruiaBbl. OOIIas XapaKTepHCTUKA aTIOMUHHEBBIX CIUIABOB.
Jlepopmupyemble aqlOMUHUEBBIE CILIAaBbl, JUTEHHbIE allOMMHMEBBIE CIUIaBbl. OOmIas XapakTepHUCTUKa
MarHueBbIX criiaBoB. [lepopmupyemble MaraueBble crjiaBbl. JIWTeilHble MarHueBble CIUIaBbl. TuUTaH U
CIUIaBbl Ha OCHOBE TUTaHA. BiMsHWE NErMpPYyHOIMX AIEMEHTOB Ha CTPYKTYpY M CBOWCTBAa THUTAHOBBIX
CIUIaBOB. bepwilnii u cIu1aBbl HA €r0 OCHOBE. TyroIuiaBKue METasulbl U CIIJIaBbl HA X OCHOBE.

[TopoiikoBble MeTaJUIMYECKHE MaTepuaibl. MarepHralibl ¢ 0COOBIMHU AJIEKTPUUECKUMHU CBOWCTBAMHU.

Pa3nes 3. OcHOBBI KOpPO3uM MeTALIOB. IIpMHIMIIBI 1 METOABI 32IUTHI OT KOPPO3HH.

OcHoBHble TpUYUHBI KOoppo3un MeTaiioB. [lokazarenu koppo3uu. Kinaccuduxamuss Koppo3HOHHBIX
npoueccoB. XUMHUeckas Kopposus. ['azoBas koppos3usa. Kopposus B JKHIKOCTSIX — HEIIEKTPOJIUTAX.
OnekTpoxumudeckas Kopposus. KuHeTmka »sieKkTpoxumuyeckod koppo3uu. Kopposus MeramioB B
YCJIOBUSIX TEXHOJIOTMYECKUX CPEJl XMMUYECKUX IIPOU3BOJICTB.

[IpyHOMNBEL ¥ MeTOAB! 3alMTBl  OT KOPpo3WH. KOPPO3HMOHHOCTOMKHE METANIMYECKHE U
HEMETAJUIMYECKUE MaTepuaibl. MeTolbl 3aliMThl MAllMH W allaparoB XUMHYECKHX HPOU3BOJACTB OT
KOppo3uu. IHrMOUTOPBI KOPPO3UH. DIIEKTPOXUMHUUECKAs 3alIUTa. 3alIUTHbIE TOKPBITHSL.

Pa3nea 4. Hemeranuyeckue MaTepuaJbl

Hemeramnuueckne wmarepuanbl. Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX COEIMHEHHM.
CrpoeHne u CBOWCTBAa MOJMMEPOB. TepPMOpPEAKTUBHBIE M TEPMOIUIACTUYHBIE NoauMeEpbl. CTpoeHHe u
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cBoiictBa miactMacc. (OCHOBHBIE Pa3HOBUJHOCTH IPOMBIIUICHHBIX TMOJMMEPOB M  IJIacTMacc.
ApMHpOBaHHBIE IOJUMEPHBIE MaTepuaisbl. ['a30HaNOIHEHHBIE [IJIACTMACCHI.

OcoOeHHOCTH CTPOEHUS, CBOWCTBA PE3WHOBBIX MAaTEepPUAIOB. Pe3wHBI 00IIero HazHAYCHWS,
CHelHalibHbIe PE3UHBI U 00JaCTH UX PUMEHEHHSL.

Kepamuueckue wmatepuasibl. KOHCTpyKIIMOHHAsl, WHCTPYMEHTAJIbHAsE M TEXHHUYECKAs KepaMHuKa.
Heoprannueckoe crekno. Knaccuduxanus crekon mo HazHayeHHIO M o0nactu nmpuMeHeHus. CUTaibl.
I'padur. Acbect. CBoiicTBa 1 00JIACTH PUMEHEHHUS.

JlpeBecHble MaTepurasl.

Kommnozunmonnsie Mmatepuansl (KM). OOmas xapakTepucTUKa KOMIIO3MIIMOHHBIX MAaTepHaloB.
HucnepcHo-ynpouennbie KM, cnoucteie KM, Bosnoknucteie KM. KomnosuimonHbsle Marepuaibl Ha
MeTaUTMUecKoi u HemeTandeckoil ocHoBe. CAII (creyeHHbIe amoMUHUEBBIE TTOpomikn). Kepamuueckue
KOMIIO3UIIMOHHBIE MaTepralibl. [ HOpUIHBIE KOMITO3UIIMOHHBIC MaTCPUAITHI.

Pa3zgen 5. JxoHOMHUYeCKH 000CHOBAHHBIN BHIOOP MATEpPHAJIOB.

Br160p KOHCTPYKIIMOHHBIX MAaT€PUAJIOB JIJIsi KOHKPETHOTO TEXHOJIOTHYeCKOro mpoiecca. Kpurepuu u
QIrOpUTM BBIOOpAa KOHCTPYKLUMOHHBIX MAaTE€pHAIOB. OKOJOTHMYECKHE W HKOHOMUYECKHE AaCIEeKThl
MaTepUaIOBEICHUS U 3aIIUTH MATEPHAIIOB OT KOPPO3UU B OMOTEXHOJIOTHH.

4 O0beM yueOHOI JTUCIUIIHHBI

O0BeM QUCIIAIIINHEL

Buzsl yaeOHOI paboThI
3E | Akag.u. | AcTp.u.

Oo0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy | 3 108 81
KonTakTHas padoTa - ayIMTOPHbIE 3aHATHS: 1,8 64 48
Jlexmm (Jlek) 0,9 32 24
[TpakTnueckue 3anustus (113) 0,9 32 24
CamocrositesbHas padora (CP): 1,2 44 33
KoHTakTHas camocTosTelbHas paboTa 0,2 0,15
1,2

CaMocTOSTeIbHOE H3YUCHUE PA3ICIIOB TUCIUILTNHBI 43,8 32,85
Buja kourpoJs: 3auer

AHHOTalus padoyeil NPporpaMMbl M CHHUIIJIMHBI
«JIabopaTopHbIil NPAKTHKYM 10 OPraHUYECKOH XMMHH»

1 Heap aMCHMNJIMHBI — TPHOOpPETEHHWE CTYJECHTAMH OCHOBHBIX 3HAHUH U HaBBIKOB JIJIS
OCYIIECTBIICHUS] CHHTE3a OPTaHUYECKIX BEIICCTB.
2 B pe3yabTaTre U3y4eHus: AUCHUILIMHBI 00yYAIOLIUICH J0I/KEH:
Obnadams cleqyrONMMU KOMIIETEHIIUSIMHU U UHIuKatopamu ux goctwkenus. VK-1.1; YK-1.4; VK-
15.
3nams:
—TEXHUKY 0€3011aCHOCTH B J1a00paTOPUN OPTaHMUIECKON XUMUH;
—TIPHUHIIUTIEI 0€30TIaCHOTO O0pAIIEHUS C OPTaHUICCKUMU COSAMHCHHUSIMH,
—METO/IBl ¥ BUJIBI XpOMaTOorpaduu A ONPEACIICHNUs COCTaBa PEaKIIMOHHON CMECH,
—TEOPETHUYECKHE OCHOBBI CITOCOOOB BBIJICIICHUS, OYNCTKH U WICHTU(UKAIIMA OPTAHHYSCKHUX BEIICCTB;
—3KCIIEPUMEHTAIbHBIC METO/BI TPOBEACHHS OPTraHUYECKHX PEaKIHH, MPOTEKAIONINX 10 Pa3IMIHBIM
MEXaHH3MaM,
—OCHOBHBIE 00IIIE METOAMKHU B3aUMHOU TpaHCHOpMAIH KIIACCOB OPTAaHUYECKUX COSTMHEHUH.
Ymems:
—TPUMEHATh TEOPETUUYECKUE 3HAHUSA M DKCIEPUMEHTAIBHBIE METOJbl MCCIEAOBAHUS OPTaHUYECKOM
XUMHH [IPU peIIeHIH MPo(hecCHOHATBHBIX 33]1a9;
—chopmynupoBaTh TpoOJIeMy W OOOCHOBATh BHIOOP MPUOOPOB W IKCIIEPUMEHTAIBHBIX METOJIOB
WCCJICTOBAHMSI, TIOCTABUTH LI U 3a/1a4M U HAMETHUThH IYTH UX JTOCTHKECHUS;
—CHHTE3UPOBATh COSAMHEHMSI 110 MPEJI0KEHHON METO/IHKE,
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—IPOBECTH BBIJICIICHUE U OUYMCTKY CUHTE3UPOBAHHBIX BEIIECTB Ha OCHOBE TEOPETUUECKUX 3HAHUU IO
OPraHU4YeCKON XUMHH,

—BBIOMPATH PAIlMOHATBHBIN CIIOCOO BBIACIECHUS M OYMCTKH OPraHUIECKOTO COCTUHEHUS;

—TIPEJCTABIATH JaHHBIC JIA0OPATOPHOTO UCCIICIOBAHMUS B BUJIE TPAMOTHO O()OPMIICHHBIX METO/IHK;

—TPOBOJIUTH AHANU3 ¥ KPUTHIECKH OIICHUBATH MOJYyYEHHBIC SKCIICPUMEHTANILHBIC JaHHbBIE, 00001aTh
U 7iey1aTh 000CHOBAHHBIC BBIBOIBI HA 0a3e MPOBEAEHHBIX OMBITOB;

—BBIOpATh CIOcO0 UASHTU(DUKAIIMYA OPTaHUYECKOTO COCTMHEHUSI.

Braoems:

—KOMIUIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX METOJOB OPraHUYECKOW XUMHH U1 PELICHUS
KOHKPETHBIX UCCIIEN0BATEIbCKUX 3a/1a4;

—3KCIEPUMEHTAIIbHBIMUA METOJJaMH ITPOBEAEHUSI OPraHUYECKUX CUHTE30B.

—OCHOBHBIMH METOJIaMHU UJICHTU(DUKAIIMHA OPTaHUYIECKUX COCTUHEHHIA

—npueMaMu 00pabOTKH M BBIJCIICHUSI CHHTE3UPOBAHHBIX BEIIECCTB;

3HAHUSMU OCHOBHBIX 3aKOHOB OpPraHMYECKOW XUMHUHM JUISl COJEPKATEIbHOW WHTEPIpPETALMU
MOJYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB.

3 KpaTkoe coaepikanue JHCHUIIMHbI

Pa3zoen 1. «llpasuna u memoowvl pabomsi 8 1a60paAMOPUU OP2AHUYECKOU XUMUUY

1.1  IIpaBuia 6e3o0macHOi pabOTHI B 1aOOPATOPUHN OPTAaHUYECKONH XUMUH

besomnacHbie premsl U npaBuia padoTkl B 1a00paTopun OpraHMuYecKOi XUMHUU.

1.2 Meroabl paboThl B 1a00paTOPHH OPraHUIECKON XUMHH

OO6mue wmeronbl paboThl B JabopaTopuu opraHudeckod xumuu. HarpeBanue. OxutaxaeHHe.
[IepememmuBanue.

1.3  JlaGoparopnas nocyna, 000pyaoBaHue U mpruOOpbI

[locyna, Hanbonee yacTo npuMeHsiemast B 1abopatopun. [IpuOops! I onpeneneHus TeMIepaTypsl
miaBiaeHus. Becbl. Tepmomerp. Poropusiil ucnapurens. Pedpakromerp.

Paszoen 2. «Memoowvl udenmughuxayuu, ouucmru u bl0eNeHUs. OP2AHUYECKUX COCOUHEHULL)

1.1  Xpowmarorpadus

WnenTudukanys opraHn4eckux BEUIECTB MOCPEICTBOM pa3iIuyHbIX BUAOB xpomarorpaduu (TCX,
xpomatorpadust Ha Oymare, uoHooOMeHHas xpomarorpadus, BDXX). IIpumenenne TCX pans
UICHTU(PUKAIMA OPraHMYECKUX COeIMHEHMHA. AJCOpPOEHTBl M 3JI0eHThI, ucnoibdyemble B TCX. Bribop
amoeHTa. OOHapyxeHue BemectB. OO0HapyxkeHue BemecTB. Koapouuuent yaepxuBanus. Koapopunuent
pactipenenenus. Pabora ¢ kanuuisipaMu.

1.2 MeTo/1bl OUMCTKH KHAKUX BeliecTB. [leperonka

DOKCTpakuus, Uil H3BJICUYEHUS (BBIICICHMS) OPraHUYECKOrO BEIIECTBA W3 BOJBI. DKCTPAaKIUA C
MIOMOIIBIO JIEJIUTEIBHON BOPOHKH. BrIcymmBaHue 3KCTpakToB ocymureneM. [leperonka. Buael neperonku
(ppakmonHa, BakyyMHasi, IeperoHKa ¢ mapoM, pu aTMOC(HEpHOM JAaBlIeHUH). BbICyIrBaHue ®KUIAKOCTEH.
Ocymurenu. Omnpenenenue TemmepaTypbl KUNeHHs M KodpduuueHta mnpenomieHus. DOpakiMoHHas
neperonka. Pa6ora ¢ ¢puiabTpoBangbHOil Oymaroi. OTroHKa pacTBOPUTEIIS.

1.3 Meroabl ounCTKU TBEpAbIX BewecTB. [lepekpucramimsanus

MeToapl OYMCTKM TBEpAbIX BemlecTB. Bosronka (cybmumanusi).  Temmeparypa BO3TOHKH U
TeMIeparypa IUIaBIE€HUS, BO3TOHsAIOIIErocs BemiectBa. [Ipubop nas Bosronku. Ilepeocakienue.
[Tepexpucrammmzanus. Otansel nepekpucramusanuu. Ilondéop pactBoputensa. HacblmeHHsI pacTBOp.
l'opsiuee ¢unbTpoBanue, BakyymMHas ¢uibTpanus. OnpeneneHue TeMIeparypsl IUIaBieHus. Temmeparypa
IUTABJIEHUS CMEIIaHHOM MPOOHI.

Pa3zoen 3. «Cunme3s opeanuueckux coeOurneHuti»

3.1  CuHresbn

[enu 1 3a1aum SKCNIEPUMEHTa B OPraHUYECKOM CHHTE3€. TeopeTHdecKrue OCHOBHI Ipoiiecca. Beioop
ycrnoBuil peakiuu. Pacuer cuHTe3a. OOmme mpaBuia TOJATOTOBKM W TPOBEIEHUS CUHTe3a. TexHUKa
o6e3onacuHoctu. [lpubop nns mpomeneHust cuurtesza. [IpoBenenue ombita. KOHTpOAR 32 XOAOM peakIiv.

111



Boinenenue, ounctka u aHanu3 npoaykra. CHHTE3bl BELIECTB Pa3IUYHBIX KJIACCOB OPraHUYECKUX
coequHeHuil. [IpoBeneHne s3KkCrepuMeHTaIbHBIX METOJOB UCCIEOBAHMS PEAKIIUH.

[IpoBenenue peakuuii, TPOTEKAOIUX 10 MEXAaHU3MaM:

- HYKJICO()UITLHOT'O 3aMENICHHS — CHHTE3 TaJIOTeHaJIKaHOB;

- HYKJICO(WIBHOTO MPUCOCTUHEHUS — CHHTE3 CIOXKHBIX 3(UPOB KapOOHOBBIX KHCIOT, aMHUJIOB
KapOOHOBBIX KHUCIIOT, a30TCOACPIKAIIUX AJIbJICTHIOB M KETOHOB;

- 3JEKTPO(UIBLHOTO 3aMEIICHUS B apOMATHUYECKOM Psly — PEaKIMH HUTPOBaHUs, OpPOMHpPOBAHUS,
Ccynb(pUPOBaHUS;

- peaKkIuii TMa30TUPOBAHUS M a30COUYCTAHUS;

- peakuuii oKucIeHus (CHHTE3 aneToHa, 1,4-0eH30XUHOHA, OCH30HHOW KHCIIOTHI) U BOCCTAHOBJICHHSI.

4 O0bem yueOHOM TUCUMILIUHBI.

O0BLeM TUCHUILIHHEI
Bup yueOoHoii paboTbl
3E Axkan. | Actp.
q, q,

OO0mast TpyA0eMKOCTb 1M CHUILITTHHBI 5 180 135
KonTakTHasi padoTa — ayIuTOPHBIE 3aHATHSI: 3,56 128 96
Jlexuun - - -
[Tpaktuueckue 3ansatus (I113) - - --
Jlaboparopusbie paboTsl (JIP) 3,56 128 96
CamocTrosiTesbHasi padora 1,44 52 39
KoHTakTHas camocTosITelIbHas paboTa 0,2 0,15

1,44
CaMOoCTOsTEIbHOE H3YUCHHE Pa3/ICIOB JUCITUILUIHHBI 51,8 38,85
Buja nToroBoro KOHTpoJIs: 3auér

AHHOTanus pado4ye NPorpaMMbl M CHHUIIJIMHbI
«IIpoexkTHpOBaHUE NPOLECCOB M ANNAPATOB XUMHUYECKOI TEXHOJIO0THU»

1 eab AUCHMIUIMHBI - CYIIECTBEHHO PACIIMPUTH, CACTEMATH3UPOBATh U UCITOJIE30BATh HA MPAKTUKE
3HAHUA OCHOB THJIPABIUYECKUX, TEIJIOBBIX M MAacCCOOOMEHHBIX MPOIECCOB XUMHUYECKOW TEXHOJIOTHUH,
MO3BOJITFOIINX BBITYCKHUKAM OCYIIECTBIISTh HAyYHO- HCCIICIOBATEIICKYI0O W TPAKTHUYECKYI0 padoTy Ha
IPEIPUATHIX.

2 B pe3yabTaTe u3y4eHusi AUCHUIIMHBI 00yYAOUIUICA TOIKEH:
Obaadoams clieqyOIUMU KOMIIETEHIIMAMU U HHIWKaTopaMu ux poctxkenus: VK-1.1, 1.2, 1.3, 1.4,
2.3,6.2.
3uamo:
- METOJIbI pacyera Terio- U MAaCCOOOMEHHBIX alIapaToB;
- OCHOBHBIE TIPUHITUIIBI OPTaHU3AIUH ITPOIIECCOB XMMHYECKON TEXHOJIOTHH;
- TUTIOBBIE MTPOIIECCHI XUMHUUECKON TEXHOJIOTHH, COOTBETCTBYIOIIUE AMIapaThl U METOJIbI UX PacyeTa;
- METOJIBI COCTABJICHHS TEXHOJIOTHICCKMX CXEM C HAHECCHHEM BCEX aImapaToB.
Ymems:
- COCTaBIIATh MaTepUaIbHBIC U TEIUIOBBIC OAIAHCHI JUISI CHCTEM Ta3-)KUJIKOCTD;
- pacCUMTHIBATh MMapaMeTPhl TEIJI0- 1 MACCOOOMEHHOTO 000PYIOBAHUS U HACOCOB;
- moA0MpaTh cTaHIapTHOE 000PYIOBaHUE, UCIIOIH3YEeMOE B XHMHUYECKOM MPOMBIIUICHHOCTH.
Braoemw
- METOJIOJIOTHEH pacueTa OCHOBHBIX MTapaMeTPOB THIPOMEXaHUIECCKHX, TEIIOBBIX K MaCCOOOMEHHBIX
MPOIIECCOB;
- OCHOBAaMH IMPaBMWJIBHOTO NIOJI00pa TEIJI0 U MAaCCOOOMEHHOTO 000pYI0BaHUS;
- METOJaMH COCTaBJICHHUS TEXHOJOTMUYECKUX CXeM H TpaduvecKkoro n300pakeHHsl OCHOBHOTO

000opyI0BaHUs.
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3 Kparkoe coagep:kanue IuCUHIIUHBI.

BBenenune. @DU3NKO-XUMHUYECKHE OCHOBBI M OCOOCHHOCTH YCIOBUW TIPOBEIEHUs IIpoliecca
pa3feneHus SKUJIKUX TOMOTEHHBIX cMeced pekTudukanueid. OnucaHue NPUHIWIHAIBHOW CXEMBbI
pPeKTU(UKALIMOHHONW YCTaHOBKHM HEMpPEphIBHOTO JielcTBUS. CpaBHEHUE U 0071aCTU MPUMEHEHHS HACaI0YHbIX
U TapenpyarblX KoJIOHH. IlocTpoeHne paBHOBECHOH JIMHUM Ha OCHOBE IOJYYEHHBIX WHAMBHUAYaJbHBIX
3aJaHUN.

Pa3nea 1. Pacuér pekTH(UKALIMOHHOH KOJIOHHBI.

1.1. PacuéT Haca0uHOii peKTH(PUKAIMOHHON KOJOHHBI HENMPEPHIBHOIO eiicTBUs (ISl TPeX
pa3MepoB HACAJKH).

MarepuanpHblii  OallaHC KOJIOHHBL. Pacdyér MuHHMManmpHOro u pabodero QuermMoBoro ymca.
[Toctpoenue pabouux nuHuid. Pacuér ckopocTu mapoB W auaMerpa KOJOHHBL. OmnpeneneHue BBICOTHI
HACaJKu M0 MOAM(UIMPOBAHHOMY YypaBHEHHIO Maccoornepenaun. OnpeaeneHne oO1Iero Ynucia U BBICOTHI
eauHuL nepeHoca. Pacuér ruipaBnuyeckoro COnpoTUBIICHNS HACAIKH.

1.2. Pacuér TapeabuaToii peKTH(PUKANMOHHOI KOJOHHbI HeNIPEPbIBHOIO /IeiiCTBHS.

[IpenBapuTenbHbIil BHIOOP Tapenok. MarepuanbHblii OallaHC KOJOHHBI. Pacyér MUHUMANbHOTO U
pabouero ¢ermoBoro uncia. Pacuer ckopoctu mapoB u JuaMeTpa KoJoHHBI. [locTpoenne pabouux JTUHHMA.
Omnpenenennue BBICOTHI CBETIOTO CJOA XUAKOCTU HA TapeliKke M IMapocojaepkaHus 0apOOTa)KHOTO CIIOS.
Pacuér koaddunmenToB Maccoornepenadn, oOMEro Yncia eAuHNI IepeHoca, 3¢ dekTuBHocTH 10 Mapdpu.
Pacuér BeicOTHI KOJMIOHHBI Ha ocHoBe KIIJl mo Moapdpu ¢ mocTpoeHHMEM KUHETHYECKOW JIMHUM. Pacyér
TU/IPABIMYECKOIO CONIPOTHUBIICHUS KOJIOHHBI.

1.3. CpaBHeHMe JaHHBIX pacyeTa HacaJ04YHOH U TapejabuyaToii KoJ0oHH. ComocraBjieHHe
JAAHHBIX, MIOJIy4YeHHBIX [10 IPOrpaMMaM KOMIIbIOTEPHBIX H PYYHBIX PacuéToB. Bb100p KOJIOHHBI.

Pa3znen 2. PacyéTt u BbIOOP Tenj1000MEHHUKOB.

Pacuér u BBIOOp TEIIIOOOMEHHHUKOB I10 OOIIEH CXEeMe: -pacueT TEIUIOBOW HArpy3KH; - ONpeIeicHUE
TEIUIOBOTO PEXKUMa M CpeHeH NBUXKYIIEH CHIIbI, - MPUOIMKEHHAs OlleHKa KOd((UIIMEHTOB TEIIOOTAAYH,
kod(pdunmeHTa Temonepeaadn, MOBepXHOCTH F,, - BBIOOp THUNAa M HOPMATM30BAHHOTO BapHaHTa
KOHCTPYKIIMHU;  -ONpeJeJieHHe  IapaMeTpoB  KOHCTPYKIHMHM  (Hampumep, JAiIsS  KOXKYXOTPYOHOro
TEIUIOOOMEHHHUKA: 4uciaa TpyOd M uyMciaa XOJO0B, JAMAaMeTpa TpyO, IuaMeTpa KOKyXa, IOBEPXHOCTH
teruiooOMennuka F.,.. U 1p.); - comoctaBieHue opueHtupoBouHoir F, u F.,.; - comocraBieHue NaHHBIX,
MOJIyYEHHBIX [0 MPOrpaMMaM KOMIIBIOTEPHBIX M PYYHBIX pPacyeToB; -THAPABIMYECKHM pacyeT; - BHIOOD
ONTUMAJILHOTO BapHaHTa TEIIOOOMEHHUKA.

2.1. PacuéT KOXKyXOTpyOUaTOro MCIIapUTeIs.

2.2. Pacuét koHieHcaTopa (KOXKyX0TpyOUaToro Wiy INIacTHHYATOr0).

2.3. Pacuét momorpesares (KOXKyX0TpyO4aTOro WM TUTACTHHYATOTO).

2.4. Pacuér XONOIWIBHUKOB JUCTHIUIATA M KyOOBOro ocTaTka (KOXYyXOTpyOdaThlX WU
IUIACTUHYATHIX).

Pa3nea 3. I'mapoaunamMudeckue pacqyérnl.

3.1 Pacuér rupaBIndecKoro CONpOTUBICHHS TPYOOIIPOBOIOB

3.2. Pacu€t onTUMaNbHBIX JUAaMETPOB TPYyOOTIPOBOIOB

3.3. Pacuér u moxbop HAcOCOB

Pa3nea 4. I'padguueckoe opopmiaenue.

Texnonornueckass cxema. PexTu¢ukannoHHass KOJOHHA OIPEAEICHHOrOo THMa C H300paKeHHEM
JeTajlell KOHTAKTHBIX 2JIEMEHTOB, PACCUMTAHHBIX B paszene 1.

4 O0beM yueOHOH THCIHMIIINHBI.

. O0beM TMCUMILINHBI
Buj yueOHol# paGoThl

3E | Akan. 4. | AcTp.u.
OO0masi TpyA0eMKOCTh TUCIUNIHHBI 2 72 54
KonraktHasi padora — aynuropHsle 3ansatus: | 0,88 32 24
[Tpaktuyeckue 3austus (I13) 0,88 32 24
CamocrosiTeJibHAasi pa6oTa 1,22 40 30
KonTakTHas camocTosiTenbHas paboTa 0,2 0,15

1,22
CamocTosITeTbHOE U3YYEHHUE Pa3/IesiOB JUCIUTIINHBI 39,8 29,85
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\ Bua uTOroBoro KOHTpoJIsi: \ KypcoBoii npoekt

AHHOTanus padoveil NPOrpaMmbl JUCHUIIIHMHBI
«AHCcTpyMeHTA/IbHbIE METOIbI AHAJM3a B OMOTEXHOJIOT U

1 Heap AucuMmIMHbI — nproOpeTeHne OOydYaromMMUCS 3HAHWM M KOMIETEHIMH MO OCHOBHBIM
rpynmnaM HHCTPYMEHTAIBHBIX ((PH3UKO-XUMUYECKUX U (DU3MUECKHX) METOJOB XHMHUYECKOTO aHalln3a
(MMXA), mHanbosee mupoKo TPUMEHSEMBIX B IPOMBIIIJICHHOCTH M HCCIISIOBATEIHLCKOM padoTe.

2 B pe3yabTaTe H3yYeHHUS TUCHHUILUIUHBI 00y4YAIOIIUIICA T0JIKEH:
Obnadamye CleAyOMMMA KOMIIETCHIIMAMHU ¥ UHIMKATOPAMH UX JIOCTUKCHUS:
VK-1.3, I1K-5.1, TIK-5.3.

3nameo:
— TeopeTuUYecKre 0CHOBBI MeTo10B UMXA;
- IpoIiecCchl POPMUPOBAHUS AHATUTHIECKOTO CUTHANIA B pasnnyHbix UMXA;
— pacCMOTpPEHHE MPUHIIMIIOB U3MEPEHUH B CTAaHAAPTHBIX MPUOOpaX;
— ocHOBBI MeTpoJiorud UMXA B cootBeTcTBUM ¢ pekoMeHaanusimu MIOITAK;
Ymemy:
— TMPUMEHATh NPUOOPETEHHBIE NPAKTUYECKHWE HABBIKM B MPOGECCHOHATBHOW JESTENbHOCTH JUIS
pelieHus KOHKPETHBIX aHAIUTUYECKUX 3a/1a4;
— TMPOBOJUTH OOOCHOBAHHBIN BBHIOOP METO/A aHAlM3a C YYETOM Ieleid U OCOOEHHOCTeH NaHHOM
MPAKTUYECKON 3a0a4H;
— TPOBOJUTH PACUEThl HA OCHOBE MTPOBEICHHBIX UCCIEAOBAHUNL;
—  MPOBOJHUTH METPOJIOTHYECKYIO OIICHKY PE3yJIbTaTOB KOJUYECTBEHHOTO XMMHUYECKOTO aHAIN3a
Braoemy:
— OCHOBaMH METPOJOTUUYECKOU OIEHKH Pe3yIbTAaTOB KOJIMYECTBEHHOTO XUMHUECKOTO aHAJIN3a;
— TpUeMaMHu UHTEpIIPEeTaluy Pe3yIbTaTOB aHAIN3a HA OCHOBE KBAIMMETPUUYECKUX OILEHOK;
— METOJOJIOTUEH  HMHCTPYMEHTAIBHBIX ¥  (DU3HKO-XMMHUYECKHX METOJOB  aHallM3a, IIHPOKO
HCIIOBb3YEMBIX B COBPEMEHHON aHATUTHYECKON NPAKTUKE

3 Kpartkoe conep:kaHue JMCIHIITHHBI

Pa3zoen 1. CriekTpanbHbIe METO/IbI aHAIIHA3A

Oo6mas xapaktepuctuka ®XMA. OCHOBHbIE MCTOYHUKH IOTPELIHOCTEH pe3ysbTaTOB aHalIM3a U
cnocobbl ux oneHku. OrlneHka mpenena oOHapy)KeHUs ¢ Hcnonb3oBaHueMm ¢opmynsl Kaiizepa u
CTaHIapTHOI'O OTKJIOHEHMs] MUHUMAaNbHOro aerekrupyemoro cur"ana no MIOITAK. Jluneineli nuana3on
onpezensieMblx KoHUeHTpauui. CrtaHmapTHble oOpas3bl cocTaBa. OCHOBHBbIE aHAIMTUKOMETPOIOIHUECKHE
XapaKTEepUCTUKH METOJI0OB M pe3yJbTaTOB aHalu3a, CIOCOObl HX OLEHKU: TNpeAen OOHapyX eHHS,
KOA((UIMEHT YyBCTBUTEIBHOCTH, T'PAaHUIBl JHANA30HOB OINpPEAETSEMBIX COJEpPKAHUHM, CEJIEKTUBHOCTD,
NPEUU3NOHHOCTh,  MPaBWIBHOCTh,  JKCIPECCHOCTh.  Metojgasl  mpo0OooTOOpa,  pasfeneHus H
KOHIIEHTPUPOBAHHUS BELIECTB.

Mertononoruss ®PXMA. IIpueMbl KOJWYECTBEHHBIX H3MEpEeHUl (METoJ TIpagyupOBOYHOM
3aBHCUMOCTH,. BHEIIHETO U BHYTPEHHETO CTaHAAPTa, METO/ 100aBOK). AHAIUTHYECKUE U METPOJIOTHUECKHUE
XapaKTePUCTUKU Pa3IMYHbIX HHCTPYMEHTAIbHBIX MeToJoB. [loHsATHE 00 aTTEeCTOBaHHOW MeETOJNUKe.
[Tpo6nembl BBIOOpa MeTo1a aHanm3a. O0oomennsie cenenus o OCT P UCO 5725 (2002).

OO61mas XxapakTepUCTUKa CIIEKTPaIbHBIX METO0B aHan3a. Kinaccudukaius crieKTpanabHBIX METOJOB
aHanmu3a. [lomydeHne XUMMKO-aHATUTHYECKOW HMHGOpPMAIMM TPH B3aUMOJICHCTBUM 3JEKTPOMArHUTHOTO
U3ITy4EHHUs] C BEIIECTBOM. ATOMHasi U MOJIEKYJIsIpHas CHEKTpocKonusi. AOCOpOIIMOHHBIE U 3YMHCCHOHHBIE
METO/Ibl aHAJIN3A.

ATOMHO-3MHMCCHUOHHBIA CHEKTPAJIbHBIM aHanu3. TeopeTHyeckne OCHOBBI AaTOMHO-3MHCCHOHHOIO
CHEKTpAJIbHOTO aHanu3a. VIcTouHMKM BO30YyXJeHUs cCHekTpoB. KauecTBeHHass XapaKTepHCTUKa
AQHAIUTUYECKOT0 cUrHana. IHTEeHCMBHOCTD CIIEKTPAIbHBIX JIMHUN KaK Mepa coepkKaHUs dJIeMeHTa B IIpooe.
@DaKTopbl, BIUAIOUIME HA WHTEHCUBHOCTh CHEKTPAIbHBIX JUHUH. CHeKTpalbHble NMPHOOPHI U CHOCOOBI
perucTpalnuy CHeKTpa. paciin@poBKa SMUCCHOHHBIX CIEKTPOB W WIACHTH(PHUKALUS 3JIEMEHTOB IO UX
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creKkTpaMm. ATOMHO-3MHUCCUOHHBIN aHAIU3 C MHAYKTUBHO CBSI3aHHOM IMiia3Moil. KonuuecTBeHHBIN aHamu3.
ATOMHO-?MHCCHOHHAs: (OTOMETpHUs IUIaMEHU. ['a30BbIe IIaMeHa KaK BHUJbl HU3KOTEMIIEPATYPHOM I1a3MBbl.
Bbnok-cxema mamenHoro gotomerpa. Bo3MOXKHOCTH METO/Ia U €r0 OrpaHUYeHUsl. AHUOHHBIM M KaTHOHHBIH
s dextor. ObIaCcTH TPUMEHEHUS.

ATtomHO-abcopOrmonHast criekrpomerpus. OOmias XapakTEepHCTHKA METOJa W aHAIUTHYECKOTO
curHasa. [lorjomnieHne 3I€KTPOMArHUTHOIO H3JIY4YEeHUs CBOOOJHBIMM aroMaMu. biok-cxema mnpubopa.
HcTouHMKE MOHOXpOMAaTH4ecKOTo u3inydeHus. CrocoOsl aroMu3anuu npoOsl. CpaBHEHHE aHAIMTHYECKUX
XapaKTEepUCTHK METOJI0OB aTOMHOM abCcOpOIMH U aTOMHOM SMHUCCHH.

AHanuTHueckas  MOJIGKYJSIpDHAas  CIIEKTPOCKONMs.  MeToabl  ONTHYECKOM  MOJEKYJIApHOU
CHEKTPOCKONUU. XapaKTEPUCTUKA aHAJIMTUYECKOr0 CUTrHaja. [loriomeHune 31eKTpoMarHuTHOTO U3JIy4eHus
MOJIEKyJIaMU. DJIEKTPOHHbIE MEPEXO/bl U CHEKTPHI MOrJolIeHuss MoseKy. 3akoH byrepa-JlamGepra-bepa.
Monsipuslii ko3¢ ¢urment nornomenus. CrnekrpodoTomeTpudeckuii. ¥ (HOTOMETPUUYECKUI  aHAIM3.
OntuMu3anus yCJIOBHM aHAIMTUYECKHX ompeneneHuid. OTkIOHEHUs OT 3akoHa byrepa-JlamOGepra-bepa.
AmnmapaTypa ais CHEKTpo- U (OTOMETpHUECKUX H3MepeHHid. TodHOCTh pe3yabTaToB (HOTOMETPHUUECKUX
onpenenenuit. lupdepenunansuas poromerpust. MeTonbl cieKTpohOoTOMETPUYECKOIO TUTPOBAHUS.

Onyopumerpuueckuid  aHanu3. [Ipuposna  aHAIMTHYECKOTO  CHrHajia  (IyOpecHeHUMH |
¢dochopecuenuu. KaHToBbII M 3HepreTHueckuil BbIXOnbl. DaKTOpbI, BIMAIOLIME HAa HWHTEHCUBHOCTh
¢ryopecuennmu. TemnepaTypHoe 1 KOHIICHTPAIMOHHOE TyIIeHHE (IIyOpeCHeHINH. 3epKaIbHAsI CHMMETPHS
CIIEKTPOB MOIJIOIIEHUS U Uciyckanus (mpasuio JleBmuHa). 3akoH BaBuinoBa. Cxema ¢uryopuMeTpHuecKuX
u3MepeHuii. BpiOOp MEepBHYHOTO W BTOPUYHOTO CBETOMUIBTPOB. ['pagynpoBOUYHAs 3aBHCUMOCTh H
KOJIMYECTBEHHBIN aHAJIN3.

TypOunumerpudeckuii U HeQeITOMETPUICCKII METOJbI aHaM3a. PaccesHne CBeTa JAMCIICPCHBIMU
cucteMaMu. CBs3b ONTHYECKOW IUIOTHOCTH IUCIIEPCHOW CHCTEMBI C KOHLEHTpaLUEH ONpenessieMOro
BemecTBa. Koaddumment MmytHocTr cucremMbl. TeopeTnueckiue OCHOBBI TYpOUIUMETpHH U HEe(eToMEeTpHUH.
VYpaBuenue Poanes. CpaBHuUTeNnbHas XapaKTEpUCTHKA AHAIUTHMUYECKUX CHUTHAJIOB B TYpOUAMMETpUH U
Hedenomerpun. TpeOoBaHus, PEABABISIEMbIC K UCIIOIB3yEMBbIM aHATTUTHYECKUM PEAKIIHSIM.

Paszoen 2. DnekTpoxuMHUYecKre METObI aHAIHU3a

OOmass xapakTepUCTHKA JJICKTPOXMMHUYECKAX METOJOB aHalW3a © WX Ki1accuukarms.
Knaccugukarus 351ekTpooB B 3JEKTPOXUMUUECKUX METo/1aX aHaiau3a. [lonsgpusyemMele U HEMOIsApU3yeMble
aneKkTpoabl. Mcnonas3yemble XMMUUECKHUE U AJIEKTPOXUMUYECKUE PEaKLUU, TpeOOBaHUs, NPEAbSBIIEMbIE K
3TUM peakuusm. Bozamoxuoctn IXMA.

Kongykromerpus u KOHAyKTOMETpHueckoe TUTpoBaHue. OOmias XapakTepuCTHKa METOoJa.
AHaJIUTHYECKUN CUTHAJ B KOHIYKTOMETPHUH. Y I€JIbHAs U SKBUBAJIECHTHAS JIEKTPOIIPOBOJHOCTH PACTBOPOB
anekTponutoB. [loaBuwxkHOCTH MOHOB. [IpsiMas KOHIYKTOMETpUsS M KOHAYKTOMETPUYECKOE TUTPOBAHUE.
Kpusbie TutpoBanHus. DakTopsl, BIMSAIOIIME Ha BHUJA KpPUBBIX TUTpoBaHMs. [IpuHIMnuaneHas cxema
YCTaHOBKH JUIsl KOHAYKTOMETPUYECKHX HM3MEpPEHUH, HCMOJIb3yeMbl€ 3JIEKTpoJbl. Bo3MoxkHOCTH MeTona.
[Tpumeps! onpenenennii. BeicokouacToTHOE TUTpOBaHUE. Bo3MOXKHOCTH METO1a.

[ToTeHunomMeTpys U NOTEHIMOMETPUYECKOE TUTpOBaHUE. VIHIUKAaTOpHBIE 3JIEKTPOBl U 3JIEKTPO/IbI
cpaBHeHHs. IloTeHnman oanexTpoga Kak aHanuTU4eckuil curHal. MonHomerpus. JloHHaHOBCKMM U
mudy3noHHbIN noTeHManbl. Kiaccugukanys nOHOCENEKTUBHBIX 3JEKTPOAOoB. YpaBHeHne Hukonbckoro-
OlizeHMaHa. MeToapl  KOJIMYECTBEHHBIX  ONpEACIEHUHM M YCIOBHA HX npuMeHeHus. lIpsmas
noreHuuomerpusi (pH-metpus, monomerpus). Bozmoxknoct meroma. Metoasl TuTpoBanus. OOpaboTka
KPUBBIX NOTEHIHOMETPUYECKOTO TUTPOBAHUS.

Bonbsramnepomerpuueckue Metonsl aHanuza. Kiaccmueckas mnomsiporpadus. Ilomsipo-rpamMmsl.
WnTepnperanust nosssporpamm. OCTaTOYHBIM W KOHAEHCATOPHBIM TOKH. YpaBHEHHE MOJIAPOrpaduuecKoil
BonHbl  ['eiipoBckoro-MnpkoBuua. IloTeHIMan TMONYBOJHBI KaK KAadeCTBEHHAs  XapaKTEPUCTUKA
aHAJTUTMYECKOro CUTHaNa. BeiGop u Ha3HaueHue nossporpaduueckoro pona. [penensusiit qudQy3noHHbIH
TOK KaK KOJMYECTBEHHAas XapaKTEepUCTHKAa aHAIUTUYECKOTO CHUTHaia. AMIEpPOMETPUYECKOE THUTPOBAHHE.
OOmast xapakTepuCTHKa METOAAa M AHAJIUTHYECKOro CHrHasia. BpIOOp ycioBUl aMIepoMeTpHuYecKUX
n3MepeHuil. [IpuHnunuaneHas cxema amnepomMeTpudeckoro tTutpoBanus. Kpuseie TutpoBanus. I[Ipumepst
IIPAKTUYECKOT0 UCIIOIb30BAaHUS METOAA.

Kynonomerpuuecknii MeTo aHanu3a

Knaccudukanus MetooB KyloHoMeTprH. KomnuecTBo 3JeKTprudecTBa KaK aHATUTHYECKUN CUTHAJ.
[Ipsimast KylnOHOMETpUST U KYJOHOMETpUYECKOe TUTpoBaHHe. PacueT KonMuecTBa 3JIEKTPUYECTBA,
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3aTPayeHHOTO Ha JJIEKTPOXHUMHUYECKYI0 peakuuio. KymoHomeTrpuueckoe TuTpoBanue. Brpibop ToOKa
anekTposin3a. [IpuHuunuaneHas cxema yCTaHOBKM JUIsl KYJOHOMETPUYECKOro TUTpoBaHus. [IpakTrueckoe
OpUMEHEHHE MeTofa. ODIEKTporpaBUMeTpuueckuii aHamu3. OOmas XapakTepucTUKa MeTofa H
AQHAJIMTUYECKOTO CUTHAJIA.

Pa3zoen 3. Xpomarorpaduueckue METOIbI

Obmas XapaKTepUCTHKa  XpomaTtorpaduyecKkux METO/I0B. Teopernueckue OCHOBBI
xpomarorpaduyecknx MeTogoB. Xpomarorpamma. Ilapamerpsl ynepxuBanus. KauecTBeHHas u
KOJIMYECTBEHHAs] XapaKTepUCTUKU AHAIUTUYECKOrO0 CUTHalla B KOJOHOYHOW Xpomarorpaduu. Dusuko-
XUMHYECKHE OCHOBBI XpoMartorpaduueckoro mnporuecca. Knaccudukanus mMetonoB Xxpomarorpaduu Mo
arperaTHoOMy COCTOSIHHIO (Da3, 1o MeXaHW3My pasJelieHus U crocody odopmieHus mporecca. CreneHb
paszieneHuss U KpUTepuil celleKTUBHOCTU. Kputepuil paznenenus. OntuMuzanus MPOLIECCOB PA3IACICHUS
cmeceii BemectB. Koadpduuuent pacnpenenenus. OcHoBHOe ypaBHeHHE Xxpomatorpaduu. Csizb (OpMBI
BBIXOJIHOM KPUBOM ¢ M30TEPMOM pacrpeneseHusl B KOJIOHOYHOM xpoMaTtorpaduu. BricoTa, SKBUBaNeHTHas
TeopeTuieckoi Tapenke. Kunerndeckas teopus xpomarorpaduu. YpaBaenue Ban-Jleemrepa.

l'azoxkuakoctHas xpomarorpadusi. OOmas xapakTepuctuka Merona. llpuHuumnuanbHas cxema
ra3oBoro xpomarorpacga. YCTpoHCTBO U Ha3HAUYeHHUE y370B XpoMmaTorpada. TpeboBanusi, npeabsaBiIsieMble K
HEMOJIBIKHOW ¥ TOJBMXKHOW a3zam. Jlerektopsl. MeToasl HAEHTU(UKAIMKU BEIIECTB B Ta30BOH
xpomarorpaduu. MneHTudukanus KOMIOHEHTOB pa3JeliieMBbIX CMECEHl C MOMOIIBI0 JIorapu(MUIECKUX
UHJCKCOB yaepkuBaHusa. CrocoObl KOJTUYECTBEHHOrO aHanu3a. [IpuMepsl MpakTHUECKOTO HCIOJIb30BAHUS
ra3zoBoil xpomaTorpapuu.

XKunkocrnas xpomarorpadpus. Krmaccudukanuss MeToOmOB  KHUIKOCTHOM — XpoMaTorpadum.
Oco6ennoctn BOXKX. [IpuHnmnmansHas cxema XuaKoctHoro xpomarorpada. Tunsl gerekropos B BOXKX.
Kunxoctnoaacopbunonnas BOXX. HopmanbHo-(pa3oBbiit 1 oOpareHo-¢ha3oBblii BapuaHThl: COPOEHTHI,
JNIIOEHTHI, pas3jeisgeMble BellecTBa. YpaBHeHue Hokca. Meroabl wuJIeHTUQUKALMU BEIIECTB U
KojauyecTBeHHOro aHanmm3a B BDOXX. Ilpumepsl  mpaktudyeckoro  ucnoisibzoBaHus — BDOXX.
PacnipenenurensHas Oymaxhast xpomaTtorpadus. KauecTBeHHass M KOJIMYECTBEHHAs XapaKTEPUCTUKHU
aHanuTUyeckoro curHana. O6nacte mpumeHeHus. ['enb-xpomarorpadus. IlogBukHass M HENMOABMKHAS
¢da3zpl.  OOmiee ypaBHEHHE, ONUCHIBAMOINEE TIpoIecC Trellb-xpomaTorpadum. Bo3MOXHOCTH —renb-
xpomatorpaduu. IIpuMepsl mpakTUYECKOro HCMONB30BaHUA. MIOHOOOMEHHass U MOHHAas Xpomarorpadus.
TpeboBanus, mpenbsABIsSieMble K pPEaKOUsIM HOHHOrO obmeHa. (OCOOEHHOCTH HOHOOOMEHHOM
xpomarorpaduu. Konctanta noHHoro obmena. M3otepmbl MOHHOro oOMeHa. KaTMOHUTBI M aHMOHMTHI.
Koaddunment cenextuBHoctu. Honnast xpomatorpadusa. biok-cxema wmoHHOTO Xpomatorpada.
Pa3zpensronme u KOMIIEHCAIIMOHHBIE KOJIOHKH. AHATUTUYECKHAE BO3MOKHOCTH METO/1A.

ABTOMAaTHYECKMI M aBTOMAaTU3UPOBAHHBIM aHanu3. Jlpyrme wmeronsl aHanmsa. [luckperHbie
aBTOMaTHyeckue aHanuzaropbl. IlpuHumn neiicteus. HenpepbIBHBIA NpPOTOYHBIA aHAIW3 W MPOTOYHO-
WHXXEKIIMOHHBIN aHanu3. [loHstue 00 aHamuTHYecKoM Mmacc-crekrpomeTpur. CyIHOCTh MeTona. AHamu3
OpPraHMYECKUX BEIIECTB. JJIEMEHTHBIN aHAJIN3.

4 O0bem yueOHOH TUCHMILINHBI

O0BbeM THCIHHUIIJINHDBI
Bun yueoHoii padoThl Axan. | Acip.
3E
q, q,

OO01asi TPy10€eMKOCTh M CHUIIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,79 64 48
Jlexnun 0,88 32 24
[Tpaktuueckue 3ansatus (I113) - - -
JlabopaTtopHbie padoTsl (JIP) 0,88 32 24
CamocrosiTejibHasi pa6oTa 2,21 80 60
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3

2,21
CaMocTOosITeTbHOEC H3YUCHHE PA3/ICSIOB AUCITUTIIMHBI 79,6 59,7
Bua uTOroBOro KOHTpoJIf: 3ader C OEHKOM
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AHHOTanus padoyeil NPOrpaMMbl JUCHHIJIMHBI
«OCcHOBBI OMOXMMHHU U MOJIEKYJISAPHOH OMOJITOTHI)

1 Iesb AMCHUILVINHBI - JaTh 00Y4YaIOLIEMYCsl BCECTOPOHHEE ITPEJICTABICHHE O XUMUYECKOM COCTaBe
U CTPOCHUM JKMBOW KIETKH Ha MOJEKYISIPHOM M HaJIMOJEKYISIPHOM YpPOBHSX, O OHOXMMHYECKUX
IPEBPAILCHUSIX, B XOJ€ KOTOPhIX 00pa3ylroTCs BEILIECTBA, COCTABIAIOLINE CTPYKTYPHYIO OCHOBY KJIETKH,
KOAMpYIOIHe OHOMH(POPMALIMIO, BBHIMOJHAIONINE PETYASTOPHYI0 WIM KaTalUTH4YecKue (YHKIHH, O
OMOXMMHUYECKUX Ipolieccax, B X0Jie KOTOPbIX KJIETKH pa3HOOOPa3HBIX OPraHU3MOB IOJIy4arOT SHEPTUI0 U
peoOpa3oBhIBAIOT €€ U3 OJHOr0 BHJAA B JApPYrHe, a TaKKe O MeXaHM3MaX peryisiiud MeTa0oju3Ma,
HNOJJEpKAaHUS TOMEeocTa3a M 3alllUThl KJIETKM M OpraHu3Ma B LEJIOM OT arpecCUBHOIO BO3JEHCTBUS
(Gu3nUecKnX, XMMUYECKUX M OMOJIOIMYECKUX ar€HTOB OKPY’KaIOIIEeH Cpebl.

2 B pe3yabTare u3y4eHusi JMCHUIIMHBI 00YYaKOIIMIiCSl 101/KEH:

Obnadams cneayOINMMH KOMIICTCHIIMAMA W UHAMKAaTOpaMu ux aoctuxenus: [1K-3.1; 11K-3.2; IIK-
4.1; I[IK-5.1; 1IK-5.2; IIK-5.3

3Hamy:

OMoCHHTE3 OMONOJIMMEPOB U UX MOHOMEPHBIX CTPYKTYPHBIX €IMHUI; OCHOBHbBIE OMOXMMHYECKHE
YT CHHTE3a BELIECTB B KJIETKAX, OPraHU3alMl0 OMOCHMHTETHYECKUX IPOLECCOB B KJIETKaX 3YKAPHOT U
IPOKApHOT; TIOHATHE O epMEHTaX, TEOPUIO0 (PEPMEHTATUBHOTO KaTajim3a, CIIOCOOBI PETYISIUN aKTHBHOCTH
(depMeHTOB, KJIacChl ()EPMEHTOB, MEXaHM3Mbl (PEPMEHTATUBHOI'O KaTallu3a, KMHETUKY (EepMEHTATUBHBIX
peakuuii, cBoiicTBa EPMEHTOB; OOMEH BEILIECTB U SHEPTUU B KIIETKE; OCHOBHBIE IPUHIUIIBI OMO3HEPTreTUKH,
OyTM W MEXaHW3Mbl IpeoOpa3oBaHMs HHEPTUU B IKHUBBIX CHCTEMax; CTPOEHHE U COCTaB TI€HOMa
IIPOKAPUOTUYECKUX U IYKAPUOTUUECKUX OPraHU3MOB; MOJIEKYJISIPHBIE MEXAHU3MbI II€peladul, peannu3alui,
XpaHEHHsT ¥ BOCCTAHOBJICHHMsS T'€HETUYECKOM HH(POpPMALUU; MOJIEKYJISPHBIH HMHCTPYMEHTapuil TeHHOMH
WH)XEHEPUU; T€HETUYECKHE OCHOBBI 3BOJIIOLUU.

Ymemn:

OIIpe/IEIIATh BO3MOXKHBIE MYTH OMOCHHTE3a KIIIOYEBBIX MHTEPMEIMATOB U LIEJEBBIX MPOAYKTOB IS
BbIOOpa ONTHUMANIBHBIX YCIOBUI OMOTEXHOJIOTMYECKOTO MPOLECcCa; aHAIU3UPOBATh POJIb BHYTPUKIETOUHBIX
KOMIIOHEHTOB, OWOIIOJIMMEPOB U BBISBIIATH B3aMMOCBSI3b OMOXMMHYECKHX TIPOIIECCOB B  KJIETKE;
OCYILLECTBIISATh  OTZENbHbIE (EPMEHTATUBHBIE pEaKLUH, aHAJIU3UPOBaTh MPOAYKTHl MeTabosinu3ma MU
(epMEeHTAaTUBHBIX peaklUi, U3y4aTh KUHETHKY MPOTEKAIOLIEro MPEeBPALEHNUS; aHAIU3UPOBaTh OT/EIbHbIE
OyTH MeTabolM3Ma U UX B3aUMOCBS3b, PEryJLUIO; NPOBOIUTH 0OpaOOTKY pe3ylbTaTOB HM3MEPEHUH C
MCIIOJIb30BaHUEM MaKETOB NMPUKJIIAJAHBIX IPOTPAMM.

Braoemy:

METOJIaMH BBIJIEJICHUS U OYUCTKHU Pa3IMYHbIX OMOIOJIMMEPOB, (PEPMEHTOB; METOJAMHU OIPEIEICHUS
aKTUBHOCTH pPa3HOOOpa3HbIX (EpMEHTOB, MPOBEAECHUS OMOXMMHUYECKMX IpeBpalleHuil, OuocuHTE3a
OMOJIOTUYECKN aKTUBHBIX BEILLECTB; METOJIaMU IJIAHUPOBAHUS, MPOBEAEHUS U 00pabOTKU SKCIIEPUMEHTOB;
npaBuiIaMu 6e30nacHoil paboThl B OMOXMMHUYECKON Ta00paTOpHH.

3 Kparkoe coaep:kanue Iy CUHIITAHBI

Pazoen 1. dusumonozus.

1.1. OcHoBbI (pepmeHTaTHBHOTO KaTaau3a. [Ipupoaa pepMeHTOB U UX CBOWCTBA Kak OEJIKOB, U KaK
O6uokatanuzaTopoB. KuHeTnka (epMEHTATUBHBIX peakiuil, perynsuus (epMEeHTAaTUBHOW aKTUBHOCTH,
uHruOupoanue, akruanus. CyOcTpaTHas cienu@UUHOCTh (EPMEHTOB, €€ BUbl. AKTUBHBIN IIEHTp, LIEHTP
CBSI3bIBaHUA CyOCTpaTa, PeryIsaTOPHBINA IIEHTP MOJIEKYJIbI )epMEHTA.

Bnusinue ¢Gu3MKO-XMMHUYECKHUX YCIOBUM Ha CKOPOCTh ()EPMEHTATUBHBIX peakUui, MpUKIIagHAas
SH3UMOJIOTHSL.

1.2. OcnoBbl >u3uMoJioruu. Cucremarnka ¢epmentoB. IIpocTeie W cloxHBIE (EPMEHTHI
(xomoepMeHThI), MyIbTH(GEpMEHTHbIE KOMIUIEKChl. Kiacc okcuaopenykTas, mpuMepsl (epMEHTOB 3TOTO
KJlacca W KaTanu3upyeMmblx UMHU peakuuil. Kiacc Tpancdepas, nmpumepsl (EepMEHTOB 3TOr0 Kiacca U
KaTaJIM3UpyeMbIX UMU peakuuid. Kiacc ruaponas, npuMepsl (epMEHTOB TOrO Kilacca W KaTaIM3UPYEMbIX
umu peakuuit. Kinacc nmas, npumepsl pepMEHTOB 3TOro Kjacca M KaTaM3MpyeMbIX MMHU peakimid. Kiacc
u30Mepas, IpuMepbl GEepMEHTOB ITOrO KJlacca M KaTalu3upyeMbIX MMHU peakiuidl. Knace nuras, npumepsl
(epMEeHTOB 3TOro Kjacca M KaTalu3upyeMbIX UMU peakuuil. OCHOBHbIE MeXaHM3Mbl ()EPMEHTATUBHOIO
KaTajausa.

Pazoen 2. Memaboausm.
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2.1. TIlousitusa anaGoau3ma, katadoausma u ampuoéonuzma. OOmMe NPUHIUIB OOMEHa
BELICCTB U DHEPTUHU Y KUBBIX CUCTEM.

2.2. ToaydeHue 3Hepruu kJjerkoii. Meradosusm yriesoaos. Karadoausm YIJIeBOAOB.

Pacmienienue yrnesogos B [IUIIEBAPUTEIBHOM TPAKTE.

Amunonutrueckue pepMeHThI, UX XapaKTepUCTUKA.

AHa’poOHOe pacmerieHue Tioko3bl.  [nmkonus.  [lentozodocdarnenii nukn. CyOcTpaTtHOE
dochopumupoanue ADP. Dueprernueckuit 6amanc mpoueccoB. CyMMapHble ypaBHEHHs TJIMKOJIH3a,
neHro3odochaTHoro muKiIa. Perymsnus TIaMKoiau3a Ha YPOBHE TI'E€KCOKMHAa3bl, (HochodpyKTOKHHA3HI,
nupyBaTkuHassl. Pereneparus NAD®, poiib akrataeruaporeHassl B 3toM mpoiecce. CiuproBoe OposKeHue.

AdpoOHBI MeTabonu3M mupyBata. MMHTOXOHIPUHU: CTPYKTypa M DHEpPreTHdeckue (QyHKIUH.
OxucnurensHoe JeKapOOKCUIIMPOBaHHE IUpyBaTa. Crpoenune MYJIbTHU()EPMEHTHOTO
NUPYBATACTUAPOTeHa3HOrO Komiuiekca. CymMmapHOE ypaBHEHHE M HSHEpPreTHYecKwii OajaHC mpolecca.
Perymnsnus akTHBHOCTH UPYBATIAETUAPOr€HA3HOIO KOMIIIEKCA.

Hukn numoHHON KucnoTel. CymmapHoe ypaBHeHME okucieHus anetun-CoA B nukie KpeOca u
SHepreTudeckuil 6aixaHc npouecca.

Oxucnennie NADH u FADH2 B neixatenpHoi mnenu. Comnpspkenune cuHTe3a ATP ¢ mepeHocom
31eKkTpoHOB U NpoToHOB 0T NADH n FADH2 k MonekynasipHOMy KUCIOPOAY. XEMUOOCMOTHYECKAsT TEOPHS
Mutuemna. KOMIOHEHTHI [bIXaTelnbHOM LEnH: (UIaBONPOTEUHBI, KEJIe30CepHble Oenku, KodH3uM Q,
LIUTOXPOMBI b, c1, ¢, a, az. Tomorpadus IpIXaTelabHBIX MEPEHOCYMKOB B PEAOKC-IENU. DHEPreTUYeCKHi
Oananc nporecca. OOpa3oBaHNEe aKTUBHBIX (DOPM KHCIIOPO/Ia U CIIOCOOBI 3aIIUTHI OT HUX.

®orocunTe3. DOTOCMHTETHUECKUN ammapar pacTeHUH U €ro JIOKaIu3aluus B XJIOPOIUIACTaXx.
TemuoBas u cBeroBas ctaguu gorocunreza. orocuctemsl | u Il. ObpazoBanue ATP. Paciierienue BojbI,
reHepanus MoJIeKyJIsipHoro kuciaopoaa. Cunres rimoko3sl. C3 u Cy4 pactenus. OcobeHHoctu HoToCHHTE3A Y
C4 pacTeHuil.

Bbuocunrte3 yriaeBogoB. I'nmrokoHeorene3. buocunres mnosmcaxapugos. OOpa3oBaHue Kpaxmana,
[JIMKOTeHA.

2.3. Meraboauzm amunHokucaoT. Karabomusm amuHOKHCHOT. Jle3amuHUpOBaHHE, Cyan0a
YIJIEPOAHBIX CKEJIETOB aMUHOKUCIOT. CHHTE3 HEKOTOPhIX AMMHOKUCIOT CEMEHCTBA TINyTAMUHOBOM U
acraparuiHOBOM KHUCIOT, CEpUHA.

2.4. Meta60u3M HyKJIeoTH10B. CHHTE3 MypUHOBBIX ¥ MUPUMHUINHOBBIX HYKIEOTHIOB. Pacnan
HYKJICOTH/10B, 00pa3oBaHUe MOYEBOM KUCIIOTHI. HapymeHus Metabosin3Ma HyKJI€0TH IOB.

2.5.  MeTa00/H3M KUPHBIX KHCJIOT U JIUNHIOB.

Karadom3m aunuaos. Jlunonutudeckue pepMeHThl: nunasza, Gocdonaunassl, cHOUHIOMUETHHA3BI.
OMyJbrupoOBaHUE XKUPOB MPU HUX NEPEBAPUBAHUU B NUIIEBAPUTEIILHOM TPAKTE, POJIb JKEIUYHBIX KHUCIOT.
Kara®onu3M KHUpPHBIX KHCIOT. AKTUBUPOBaHME KHPHBIX KHUCIOT, pPOJIb B OSTOM IIpolecce arui-
CoAcunTteraspl. MexaHusM [B-OKHMCIEHHUS HACBHIILIEHHBIX >KMPHBIX KUCJIOT C YETHBIM YHCJIOM YTJIEPOJHBIX
aToMOB. OCOOEHHOCTH OKHCICHMsSI KUPHBIX KHCIOT C HEYETHBIM YHCIOM aTOMOB yriepona. CymMmapHoe
ypaBHEHUE B-OKHUCICHUS JKUPHBIX KUCIIOT, SHEPreTHUYECKHM BBIXOJ] MpoIiecca.

BuocuHTe3 KUPHBIX KHCIOT W TPHANMITIHLEPOJOB. brocuHTe3 >kUpHBIX KucCioT. CTpoeHue
KOMIUIEKCa CHHTa3bl JKUPHBIX KHUCIOT. MeXaHW3M HapalluBaHUS YIJIEPOJAHON LENU YKUPHON KHUCIIOTBHI.
[{uknuueckuii xapakTep OMOCHHTE3a KUPHBIX KUCIOT. CyMMapHOe ypaBHEHHE OMOCUHTE3a MalbMUTHHOBOM
KHUCJIOThI. DHEPreTUYECKUE 3aTpaThl Ha CUHTE3 XKUPHBIX KUCIOT. BUOCHHTE3 TpHALMITIINLEPOIIOB.

2.6. B3aumocBsi3b mnpoueccoB aHa0oaM3Ma M KaTabdoJaM3Ma, peryasuuss OMOXMMHYECKHX
nyreil. Perymauus wmertaGonu3ma myTeM HM3MEHEHUS aKTHMBHOCTM U KoiMyecTBa (EPMEHTOB.
CornacoBaHHOCTh ~ KJIETOYHOTO MeTabonu3Ma ¢  (U3MOJIOTMYECKUMH TOTPEOHOCTSMHU  OpraHu3Ma.
Buexnerounas perynsauus ropMoHaMy. AJICHUIATIMKIIa3a 1 00pa30BaHre BTOPUYHOIO MOCPETHUKA

— cAMP. cAMP - amiocrepuuecKkuii  peryisiTop IPOTEMHKHMHA3, YYacTBYIOIIUX B
bocdoprrpoBaHUM Pa3IMUHBIX BHYTPUKIETOUYHBIX OEIIKOB.

Paszoen 3. Buounghopmayuonnvie npoyeccol 6 Kiemke: OUOXUMUYECKUE OCHOBbL XPAHEHUA,

nepeoauu u peanuzayuu HAC1e0CMEEHHOL UHpoOpMayuL.

31. Buabl u Omosiornyeckue (PYHKIMU HYKJIEHHOBBIX KHCJIOT y NMPO- M IYKAPHOTHYECKHX
opranm3moB. JIHK: ocoOGenHoctu crpoeHuss u mpocTtpaHcTBeHHOM CcTpykTypbl. PHK: ocoGennocTn
CTPOEHMS U IPOCTPAHCTBEHHOM CTPYKTYpHI pa3ianuHbix Tunos PHK.

3.2.  Penauxaunus JHK. OcHOBHBIE cTaauM M MEXaHHW3M IpoOIecca, yJacTBYOIe (HEepMEHTHI,
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0COOCHHOCTH TIporiecca y mpo- u dykapuoT. Pemmukanus JIHK in vitro u ee mpakTU4eckoe MpUMEHEHUE —
MOJIMMEPA3Has UEMHasl peaklusl.

3.3. Penapauus JIHK. MexanusmMm, ydactByromue (pepMeHTb, 0COOEHHOCTH Tpoliecca y mpo-
3YKapHoT.

34. PexomOounauusa JJHK. OcHOBHBIC BUIBI U MEXaHHU3M Ipoliecca, (PePMEHTHI, y4aCTBYIOIINE B
mporecce.

3.5. Tpanckpunuusi. OCHOBHBIE CTaJWM W MEXaHHU3M IIPOLECCA, YYACTBYIOLIHE (PEPMEHTHI,
OCOOCHHOCTH TIpolecca y Mpo- U OSyKapuoT. l[IpomeccHMHr mepBUYHBIX TPAHCKPUNTOB B MpPO- H
JYKapUOTHYECKUX KieTKax. CriaiiCuHT.

3.6. Tpancasiuusa. OCHOBHBIE CTaJuU M MEXaHW3M NPOIECCa, YYACTBYIOIIME (EPMEHTHI,
O0COOCHHOCTH Ipoliecca y mpo- U dyKapuoT. ['enernueckuit koj. benokCHHTE3upyIOUIMil annapar KJIETKH.
WNuruburopsl tpancnsiuu. [locTTpaHCIALMOHHOE CBOpayMBaHHE OenKOBOW Mouyiekynbl. LllamepoHsl.
[ToctTpancnsaunonHas MoaupuKanus OeIKOB.

3.7. IloHsiTHe reHa B MOJIEKY/JISIPHO OMOJIOTHYECKMX TePpMHHAaX. ['eH KaK MOCIe0BaTeIbHOCTD
nykiaeotuioB JIHK. OcHoBHas gorma MoJjekyiasipHo Owuonorun W ee HapymeHus. OOparHas
TpaHckpunTasa. Perymsanus OumocuHTe3a Oenka B KIETKax Mpo- U JyKApUOT. Perymsmus TpaHCKpHIILUH,
tpaHcisiiuu. Teopus onepona. Ctpykrypa lac-onepona y E. coli.

3.8. Ilonsitne 0 reHeTHYeckoli wuHkeHepuu. Meronsl cexkBenupoBanus JIHK. Merons
kinonupoBanuss JIHK u monydeHus peKOMOMHAHTHBIX IITaMMOB-IIPOAYIIEHTOB MPAKTUYECKU IIEHHBIX
OMOJOTrNYECKH aKTUBHBIX BEILLIECTB.

4 O0bEM yueOHOi TMCHHNIMHBI

O0beM TUCHUILTHHBI
Bup yuyeOHo# padoTsi Axax. | Actp.
3E
q, q.
O01masi Tpy10eMKOCTh TUCHUIIHHBI 5 180 135
KonrakTHasi pa6oTa — ayJuTOPHBIE 3aHATHSL: 4,44 160 120
Jlexumn 0,88 32 24
[Mpaktrueckue 3austus (I13) 1,78 64 48
JIaGoparopusbie padotsl (JIP) 1,78 64 48
CamocrosiTesibHas padora 0,56 20 15
KoHTakTHas camocTosiTelbHas paboTa 0,4 0,3
0,56
CamocTosiTenbHOE U3YUYEHHE Pa3/IesIOB AUCIUILIMHBI 19,6 14,7
Bua koHTpoJIs:
Bua uTOroBOro KOHTpoJIs: 3ader ¢ oneHKOI
AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«O0mass MUKPOOHOJIOTHS
1 Heap AUCHMIUIMHBI - JaTh OOy4YaOIIEMyCsl IIEJIOCTHOE IMPEJCTaBICHHE 00 OCHOBHBIX

3aKOHOMEPHOCTSIX Pa3BUTHS KUBOW MPUPOJIbI, OMOIIOTHYECKOTO pa3HOO0pasus KUBOTO, CTPOCHUH KIIETKH,
KaK D3JIEMEHTapHOM €IWHUIBI KMBOrO, 00 OOMEHE BEIIeCTB W MPEBpPALEHUH SHEPTUM B KIETKe, 00
0COOEHHOCTSIX MUKPOOPTaHU3MOB, KOTOPBIE SIBJIAIOTCS OJHUMU M3 OCHOBHBIX OOBEKTOB OMOTEXHOJOTHH, O
pazHooOpa3uu MporeccoB MeTabonu3Ma M OMOCHUHTETUYECKUX IPOLIECCOB, 3aKOHOMEPHOCTSX pocTa M
croco0ax KyJIbTHBHPOBAHUS MHUKPOOPIaHHW3MOB, 00 OCHOBAaX TI'€HETUKH MHUKPOOPTaHHM3MOB, O METOJaxX
CEJIEKIINH, O POJIM MUKPOOPTaHU3MOB B MPUPO/JIE, 00 y4aCTUH B KPYTOBOPOTE BELIECTB.

2 B pe3yabTare u3yyeHusi JMCHUIIMHBI 00YYaIOIIMIiCS T0IKEH:

Obnadams cneAyOIMMA KOMIIETSHITUSIMA U UHAUKAaTOopaMu ux aoctxkenus: [IK-3.1; T1K-4.2; 1IK-
5.1; [IK-5.2

3namo:

0COOEHHOCTH CTPOEHMsI KJIETOK IMPO- M 9YKapUOTHYECKUX OPraHM3MOB; 3aKOHOMEPHOCTH POCTa U
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CrocoObl KYITbTHBHPOBAHUS MUKPOOPTAHU3MOB; OCOOEHHOCTH METa0OMM3Ma MUKPOOPTaHHW3MOB M THIIBI
OHMOJIOTUYECKOTO OKHCJIEHHSI; OCHOBBI T'€HETUKH, U3MEHUMBOCTb M OCHOBBI CEJIEKIIMM MHUKpPOOPIaHHU3MOB;
pOJIb MUKPOOPTaHHU3MOB B MIPUPOJIC.

Ymems:

MOATOTOBUTh HEOOXOIUMYIO TMOCYAy M TPHOOPHI IS KYJIBTUBHPOBAHHS MHUKPOOPTaHHW3MOB H
MUKpPOOHOJIOTUYECKOTO KOHTPOJISI; OMNpEeAeNsTh 00CeMEHEHHOCTh OOBEKTOB OKpYXKAloIled cpeabl u
TEXHOTCHHBIX TIOTOKOB; pa3paboTaTh PeKUM KYJIbTUBUPOBAHHUS, OCYIIECTBUTH MPOIECC KYIbTUBUPOBAHUS
MUKPOOPTraHU3MOB B MEPUOJIUYECKUX YCIOBHIX U OMPEICIUTh aKTUBHOCTD POCTA; OMPENEIUTh MUKPOOHBIE
KOMIIOHEHTbI OHOIIEHO3a MPU MHUKPOCKOIMPOBAHUU; BBIACIUTh W3 OOBEKTOB OKpYXKAIOLIEH Ccpelbl
MUKPOOPTaHU3MEI C 33IaHHBIMHU (PH3UOJIOTUYECKU CBOWCTBAMH.

Braoemy:

OCHOBaMHU MUKPOOHOJIOTUIECKON TEXHHKHU;

3 Kparkoe coaep:kanue TUCHUNLIUHBI

Buonozua npomucmos.

Mup MHKpOOpPraHu3MOB, O0IIME MpHU3HAKU U pasHooOpaszue. Poib B mpupoge W NMpakTHUUECKOi
NESTEIIbHOCTH 4YeJIOBEKa. bHOIOTHsS TPOTUCTOB (MHKPOBOJIOPOCTH, TpHOBI, MpocTeiimme, OakTepuw,
BUPYCHI): OCOOGHHOCTH CTPOCHHUS KJIETOK MPOKAPUOT U IYKApUOT, OpraHesibl U uxX GyHKIuH. [IpuHUIUIIBL
KJIaCCU(PUKAIINN, OCOOCHHOCTH MTUTAHKSI M OTHOIICHUS K YCIIOBUSM OKPYXKAIOMICH Cpeibl. DKOJIOTHSI.

Pocm u kynemueuposanue MuKkpoopzanuzmog. TUIbl TUTAHUS MUKPOOPTaHU3MOB, MOCTYILUICHHE
MUTATCIFHBIX BEIISCTB B KICTKY. BimsHHEe (aKTOpOB OKpYKAIOMIEH Cpeibl Ha >KH3HEACSITEIHLHOCTH
MUKpPOOPTraHu3MOB. BUIIBI U COCTaB MHUTATEIbHBIX CPel ISl KyJbTUBUPOBAHUS MHUKPOOPraHU3MOB. PocT
MHUKpPOOPTaHU3MOB, CIIOCOOBI ~ H3MEPEHUs pocTta. MeToabl  KYJIbTHBHPOBAHUS:  TICPUOJUYECKOE,
HenpepbIBHOE, UMMOOMIH3anus kietok. Kpusas pocra. [lonstue o nuaykcuu pocra.

Memabonusm mukpoopzanuzmoe. OOMEH BEIIECTB, KaK COBOKYIMHOCTh peakuuii kataboiuzma u
aHabonmu3ma. OCOOEHHOCTH AJIEKTPOH-TPAHCIIOPTHBIX CUCTEM PA3JIUYHBIX TPYII MUKPOOPTaHU3MOB. THIIBI
OMOJIOTMYECKOT0 OKUCIIEHUS (a9pOoOHOE JIbIXaHKEe, aHAPOOHOE JAbIXaHue, OpokeHHne). A3poOHOE OKUCICHUE
OpPTaHMYECKUX BEIIECTB M HEOPraHWYECKHX COCOUHEHMH. Pa3HooOpa3ne OKHCISEMBIX OPTraHUYSCKUX
cyOctparoB (Oenku, uemToI030coAepkamue, yriaesogoponabl, C-1 coemunenus u 1ap.). HemomHoe
OKHCIIeHHe, TpaHchopmanus. [lpakTHdeckoe 3HAYEHHE OTHX MPOIECCOB. AHA’POOHOE pPa3JIOKEHUE
oprannueckux BemiecTB. OcoOeHHOCTH OakTepualbHOTO (HOTOCHHTE3a. BHOCHMHTETHYECKHE MPOIECCH
MHUKPOOPTraHU3MOB.

JKonozua Mmukpoopzanuzmos. PacmpocTpaHeHHE MHKPOOpPraHM3MOB B Ouocdepe. Dopmbl
B3aMMOOTHOIICHHI  MUKPOOPTaHW3MOB.  MHKpOOpraHu3Mbl W OuWoTa. BHIBI  HW3MEHYUBOCTH
MUKpPOOPraHu3MoB. Tumbl ecrecTBeHHOro oTOopa. [loHATHE O CeNeKIHH MHKPOOPTaHM3MOB U TEHHO-
WH)XCHEPHBIX IITaMMaX.

4 O0bémM yueOHOM TUCUMILTHHBI

O0BeM JUCHMUITIAHEI
Bun yue6HO# paboThI Axax | Actp.
3E
9. .

OO01mas Tpy10eMKOCTh JTUCIIUATIITHHBI 5 180 135
KonTtakTHas paboTa — ayAUTOPHBIC 3aHSTHS: 3,56 128 96
Jlexiun 0,44 16 12
[Mpaktrueckue 3austus (I13) 1,78 64 48
JIaboparopusie padotsl (JIP) 1,34 48 36
CamocrosiTenpHas pabora 0,44 16 12
CaMocTOsITENbHOE U3YUEHUE PA3AEIO0B TUCIUIUIMHBI 0,44 16 12
Bua xkoHTpOISIS:
Ok3aMeH 1 36 27
KonTakTHas paboTa — MpOMEKYTOUYHAs aTTeCTalHs 1 0,4 0,3
IToaroToBKAa K 9K3aMeHY 35,6 26,7
Buj uTOroBOro KOHTPOJISL: DK3aMeH
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AHHOTanus padoyeil MPOrpaMmbl JUCHUIIIHMHBI
«XHUMHUA OHOJIOTHYECKH AKTHUBHBIX BeIeCTB»

1 Henap aucHMNJIMHBI - JaThb CTYACHTY MpeicTaBieHHe 000 BCEM MHOT000pa3HMM XUMHUYECKHX
COCTMHEHUH, BCTPEYAIOIINUXCS B JKUBOW MPUPOJE, XMMHUECKOM COCTAaBE Pa3HOOOpA3HBIX OPraHU3MOB H
(GYHKIIMM KOHKPETHBIX COCIMHEHUH B KJIETKE M OpraHM3Me B IIeJIOM, a TaKKe O XHUMHUYECKOH U
MPOCTPAHCTBEHHON CTPYKTYpaX OCHOBHBIX OHOJIOTMYECKH AaKTHUBHBIX BEIIECTB, HX XHUMHUYECKUX,
buznyecknx, (QUINKO-XUMUYECKUX CBOWCTBAaX, METOJAaX BBbIICICHUS U3 MPHUPOAHBIX OOBEKTOB U
XUMHYECKOT'0 CHHTE3a ISl MOCIEAYIOUIero NPUMEHEHUS B MEIULIMHE, MMUIIEBOM MPOU3BOJICTBE, CEIbCKOM
XO03SIICTBE, BETEPUHAPUH, SKOJIOTUMYECKON 3aLIUTE OKPYKAIOIIEH CPEBI.

2 B pe3yjbTaTe H3y4YeHUs1 TUCHHUIINHBI 00y4aIOIIMACH T0JI2KEeH:

Obaadoame cAenyONMMEA KOMIICTCHIIUSIMHA ¥ MHAUKATOpaMu ux noctkenus: [1K-2.3; I[1K-5.1; [1K-
5.3, IIK-5.4

3namo:

XUMHUYECKYIO0 M MPOCTPAHCTBEHHYIO CTPYKTYpPBI, XUMUYECKHe, puznueckue U (HU3NKO-XUMUYECKHE
CBOMCTBAa aMHHOKHCIIOT W WX IMPOU3BOJHBIX, OMOJOTHYECKYIO POJIb aAMHUHOKHCIOT M WX MPOU3BOIHBIX,
METOJIbl BBIACNICHUS M TOJYYEHHUS B YUCTOM BHUJE; CTPYKTYPY, CBOMCTBA M OHOJOTHYECKYIO (DYHKIUIO
HanOoJee BAXKHBIX MENTHIOB;, CTPYKTYPY H MPOCTPAHCTBCHHYIO OpPraHU3alUI0 OCJIKOB, METOABI HX
BBIJICTICHUS] U OYUCTKHU; OCHOBHBIE MPOIIECCHI MPEBpallleHUsl OEIKOB, MENTUI0B U AMUHOKHUCIOT B >KHUBBIX
OpraHm3Max; CTpOeHHE M Kiaccuukanuio (EpPMEHTOB, MX OCHOBHBIC CBOWCTBA, pPOJIb KO(EpPMEHTOB,
MPOCTETHYECKUX TIpyndn, KopakTopoB B (EPMEHTATUBHOM KaTajdu3e; XUMHUUYECKYI) CTPYKTYpy U
MPOCTPAHCTBEHHOE CTPOCHHE HYKICOTHJIOB, HYKJICOTHUA(GOCHATOB M PANIMYHBIX THUIIOB HYKICHHOBBIX
KHUCJIOT, UX OCHOBHBIE CBOWCTBAa M OMoONOTrMYecKue (PYHKIHMU, METOABl BBIJACIICHUS, OYMCTKH U aHAIU3a
HYKJICMHOBBIX KHCIIOT PA3JIMYHBIX THUIIOB; KIACCH(PUKALNIO, XUMHUYECKYI0 CTPYKTYPY H CTPOCHHE
YIJIEBOJIOB, UX XUMHUYECKUe, (pu3nueckre U (PU3MKO-XMMHYECKHE CBOWMCTBA, a TaKK€ METOAbI MOTYYCHHS,
BBIJICTICHUSI W OYMCTKH, pPa3HOOOpa3We BBHIMOIHICMBIX OHOJIOTHYECKUX (YHKIUH; KIACCUPUKAIHUIO,
XUMHYECKYIO CTPYKTYPY U CTPOEHHE JIUIMUIOB, MPOU3BOJIHBIX JHIIUAOB, UX XUMUYECKHE, (PU3NUECKHE U
(GU3UKO-XMMHYECKUE CBOWMCTBA, a TAKXKE€ METOJbl TOJIYYCHHS, BBIJCICHUS U OYUCTKH, pa3sHOOOpasue
BBITMIOJTHSAEMBIX OMOJIOTMYECKUX (PYHKIIMIA, OCHOBHBIC MPUHIIUIIBI OPTaHU3alUN U CTPOCHUS OMOJIOTHYECKUX
MeMOpaH, UX 6Hojoruueckue QyHKIUu;

Ymems:

OCO3HaHHO W APTYMEHTHPOBAHO BBIOWPATh OUOJIOTHYECKUN OOBEKT JJIsSI BBIACICHUS] OMOJIOTHUYECKH
AKTHUBHBIX BEIECTB; MPOBOJUTH AC3UHTETPALMIO KIETOK M (PAKIIMOHUPOBAHHE KJIETOYHBIX KOMIIOHEHTOB;
BBIJICNIATh OMOJIOTUYECKH aKTUBHBIE BEIIECTBA U3 KYJIbTYPAIbHOM KHIKOCTH M PACTUTEIBHBIX, )KUBOTHBIX,
TpUOHBIX U OAKTEpUANBHBIX KJIETOK METOJaMH HKCTPAKIIUHU, OCAKICHHS, HOHHOTO 00OMEHa, XpoMaTorpapuu
U YIbTPAKOHIIEHTPUPOBAHUS; OCYIIECTBIIATh Kaue€CTBEHHBIM W KOJWYECTBEHHBIH KOHTPOJb COACPKAHUS
OMOJIOTUYECKH aKTUBHBIX BEIIECTB B HCXOAHBIX OMO00BEKTAX, TOMYMNPOIYKTaX, MOTYIaeMbIX Ha PA3TUYHBIX
CTaJUSX OYUCTKH, B KOHEUHOM MPOJYKTE, UCIIOIB3Ysl pa3HOOOpa3HbIe AaHAIUTUYECKHE METOAUKUA U METOIbI
(U3UKO-XMMHUYECKOTO aHalln3a; MIPOBOJUTH 00pabOTKY pe3yabTaTOB U3MEPEHUH C UCIIOIb30BAHUEM MTAKETOB
MPUKIIAHBIX TPOTPAMM;

Braoemy:

METOJaMH BBIICJICHUS W OYHCTKH PaA3JIMYHBIX OHOJIOTMYECKH aKTUBHBIX BEIECTB;, METOJAMU
MPOBEJICHUS CTAHJAPTHBIX HUCHBITAHUN 1O OINpENeJCHUI0 ToKa3aTenel (U3HKO-XMMHYECKUX CBOWCTB
pa3IUYHBIX OMOJIOTMYECKH AaKTHUBHBIX BEIIECTB, METOJAaMHU Ka4eCTBEHHOTO W KOJIMYECTBEHHOTO aHaln3a
pa3IMYHBIX OHONIOTUYECKH AKTHUBHBIX BEIIECTB B OWOJIOTMYECKUX OOBEKTaX M ChIphe (MPOIYKIIUH)
OMOTEXHOJIOTHYECKOTO  MPOW3BOJCTBA;, METOJAaMHU  IUIAHUPOBAHWS, TPOBEACHHS W 00pabOTKH
SKCHEPUMEHTOB.

3 KpaTkoe coaep:kaHue THCHUTLIAHBI

Pa3zoen 1

BBenenue. lVictopus wusydenust Oumomonekyn. OmnpeneneHus OOBEKTOB M METOJOB HM3yUCHUS.
[TonsTHe 0 OWONIOTMYECKH aKTUBHBIX BemecTBaX. CBs3b —XUMHHM OMOJOTHYECKH aKTHBHBIX BemlecTBl c
IPYTUMU  JUCHUTIIMHAMH. bBHOMOJIEKYNbI, WX OCOOCHHOCTH W 3HAYCHHE JUISl JKU3HEACATEIHHOCTH
opraHu3MoB. Mepapxusi MOJIEKYJISIPHOM OpraHU3aluu KIETOK.

Pazoen 1. Amunokuciomeol u ux nPouU3800Hble, NENMUObL, DEJIKU.

121



Pasoen 2

11 AMMHOKHCIOTBI. XUMHYECKOE CTPOCHHE, ONTHUYECCKas H30MEpHs, XUMHYECKue W (HU3UKO-
XMMHUYECKHE CBOWCTBA, OMOJIOTHYECKas pOJIb B OPTraHU3ME, METO/IbI MTOJTyYEHHSI U BBIICICHUS U3 TPUPOTHBIX
00BEKTOB, MPOU3BOAHBIE AMHUHOKHCIIOT, UX Ouonornyeckas QyHKIUs, XUMUYECKUE U (HU3UKO-XUMHYECKHE
CBOICTBA, MIOJIyYEHHUE.

Pa3zoen 3

12. MenTuapl. XUMHYECKOE CTPOCHME W MPOCTPAHCTBEHHAS OpTaHU3aIMs, XapaKTePUCTHKU
HNENTUIHON CBSI3M, OMOJOTMYecKas poJib B OpPraHU3ME KaK peryjisTopoB OHOXMMHYECKHUX IPOLIECCOB,
NEeNTHAHbIE aHTUOMOTHKH, METOJIbl MOJIYYEHHUS M BbLACICHHUS Pa3HOOOpa3HBIX MENTUAOB M3 MPUPOIHBIX
00BEKTOB.

Pa3zoen 4

13, Beiakun. XuMHUYECKOe CTPOCHHE W TPOCTPAHCTBEHHAs OpPraHU3alusl, MEpBHYHAsl, BTOPUYHAS,
TpPETUYHAs U YETBEPTUYHAS CTPYKTYpbI OEITKOB, XUMHUYECKHE U (PU3UKO-XUMHYECKHE CBOWCTBA OCIKOB U UX
pacTBOpoB, MHOroo0Opasue OHOJOTHYeCKUX (YHKIUI, METOIbl BBLACICHHUS W3 NPUPOAHBIX OOBEKTOB,
OUYMCTKHA M KaueCTBEHHOTO0 M KOJIMYECTBEHHOI'O aHalu3a, METOJAbl HCCIEAOBAHUSA CTPOCHHS U CTPYKTYPHI,
METO/Ibl OIPEEIICHUS] KOHLIEBBIX aMUHOKHUCIIOT U METO/Ibl CEKBEHUPOBAHUS.

Pazoen 2. @®epmenmuit. Hykneunoeswvie kuciomeot.

Pa3zoen 5

2.1. ®epmenTsl. [Ipupona pepmenToB, ux crpoenue, cocraB. Knaccuduxanus pepmeHTOB 110 TUITY
KaTaJIM3UPYEMBbIX MMM PEaKIUii, OCHOBHBIE CBOHCTBa (PEPMEHTOB KaK OEIKOB W OHOKaTaln3aTOPOB.
CpaBHeHue ¢GepMEHTOB C XMMHUYECKMMHU KaranmuzaTtopamu. CyOcTpaTHas cnienu@UUHOCTh (EPMEHTOB, €€
Buabl. KodepMmeHTB, NpocTEeTHUECKHE TpyMIbl, KO(aKTOpbl, BUTAMHHBI, WX OHOJOTHMYECKas pOJb.
MynbstudepmenTabie cucteMbl. OnpeneneHue akTUBHOCTH (DEPMEHTOB U CIIOCOOBI €€ Peryisiuu B KUBOM
KJIETKE.

Pa3zoen 6

2.2. llonsitue o Mmeradomu3me. [loHsATHE 00 OCHOBHBIX MPOLIECCAX MPEBPALICHHUS OCITKOB, TENTH/IOB,
AMUHOKHCIIOT U UX MPOU3BOJIHBIX B KHUBBIX OPTaHHU3MaX.

Paszoen 7

2.3. HykJjieoTubl, UX NPpOM3BO/IHbIE U HYKJIEHHOBbIEe KUCJIOTHI. VICTOpUS OTKPBITHS U U3YYCHHUS
HYKJIEMHOBBIX KHUCJIOT. [lupUMHINHOBBIE W MypUHOBBIE OCHOBaHUS, HYKJIEOTHIbl M HYKJICO3U]IbI,
dochopunupoBaHHble HYKIEOTHIBl, MX XUMHUYECKHE U (U3UKO-XUMHUECKHE CBOMICTBa, IOJyYEHHE.
buonornueckne QyHKIIUU HYKICOTUIOB U UX mpou3BoaHbIX B opranuzme. JJHK u PHK, ux xumudeckas u
IPOCTPAHCTBEHHAs! CTPYKTYPbI, XUMHUECKUE U (PU3NKO-XUMHUUYECKUE CBoicTBa, noiydyenue. Buasl JIHK u
PHK B knerkax mpokapuoT W 3yKapuoT, ux Ouonorndyeckue ¢pyHkiuu. [loHsTHE 00 OCHOBHBIX Ipolieccax,
HNPOUCXOJAIINX C yJAaCTHEM HYKJIEHHOBBIX KHCIOT U HYKJICOTUIOB B )KUBBIX OpraHU3Max.

Pa3zoen 3. Yeneeoowl, nunuowl u ux npouseoonoie.

Pa3zoen 8

3.1. YraeBoabl U ux npousBoanslie. Knaccudukanms, XuMHIecKoe U POCTPAHCTBEHHOE CTPOCHHE
OCHOBHBIX YIJIEBOJOB. MOHO-, 1u- U Tpucaxapa, ux Ouosoruueckas (QyHKIMs, XUMHUECKHE U (UIUKO-
XUMHYECKHE CBOMICTBa, IMOJIydeHUE. | TMKO3uIbl, UX Ouojoruueckas (pyHKUMsS, XUMHUYECKHE M (PU3UKO-
XMMHUYECKHE CBOWCTBa, MosiyueHue M aHanu3. Omaurocaxapuabl M MOJHCAXapUabl, WX OHOJOrHYecKas
GyHKIMS, XUMHYECKHMEe W (U3MKO-XMMHYECKHE CBOICTBa, IOJIyU€HHE M aHaIu3. | JIMKONMEeNnTH.bl,
NEeNTUIOTIIMKAHbI, TTIMKOIMPOTEUHbI, XMMUYECKHE U (PU3UKO-XMMUYECKHE CBOWCTBA, OMOIOrUYecKas pojb B
OpraHu3Me, METOJAbl BBbIIEICHUS U3 MNPUPOAHBIX 00BekTOB. IloHATHE 00 OCHOBHBIX Ipolieccax,
IPOUCXOSAIINX C Y4aCTUEM YIJIEBOJOB B JKHUBBIX OpraHU3Max.

Pasoen 9

3.2. Jlunuasl U UX NpousBoaHbIe. PazHOOOpa3zue nunuaHbpix BemecTB. OCOOEHHOCTH CTPOCHUS U
kjnaccuukanus JunuaoB. [IpocTeie (KUpBI, XKUPHBIE CHOUPTHI U BOCKA) U CJIOXKHBIE (HEWTpalibHBIE,
NOJISIPHBIE W OKCWJIMIHMHBI) JUNHUABL. buomormdeckue (yHKIMH, BBINOJIHSAEMbIE DPA3TUYHBIMU TUIIAMH
munuaoB. CTpyKTypHbIE€ (pparMeHThI JIUIHIOB: KUPHbIE KUCIOTHI U X MPOU3BOJIHBIE, )KUPHbIE CIUPTHL. Ux
XUMHUYEeCKHEe M (DU3MKO-XMMHYECKHE CBOICTBA, MOJy4Ye€HHE W aHaiu3. buonormueckue MemOpaHbl, UX
cTpoeHne W  ¢yHKOUH. Jlunuael OMONOTHMYECKUX MeMOpaH: [IMUEPOJIUNHIbI, COUHTOIMUIINIBI,
dochonmunuabl, TIUKOIUOUAB (TJTUKOTIMLEPO- U TIUKOC(HHUHTOIMIIUIBI), XOJECTepHH. B3aumocsssb
CTpOEHHS JUIUAOB C MX (YHKIHMSIMH B cocTaBe MeMOpaH. [Ipon3BoaHble JUMUAOB U UX OMOIOrHMYECKUE
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GyHKIIUN (5KUPOPACTBOPUMBIC BUTAMHHBI, MPOCTArJaHAWHBI, KETYHBIE KHCIOTHI, TOJOBBIE TOPMOHBI U
KOPTUKOCTEPOHUIbI), IX XUMHUUYECKHE U (DU3NKO-XUMHUUYECKHE CBOMCTBA, MONydeHUEe W aHanu3. [lonstue 06
OCHOBHBIX MPOLIECCAX, TPOUCXOASIINUX C YHACTUEM JUIUI0B U UX TPOU3BOAHBIX B KUBBIX OPraHU3Max.

4 O0beM yueOHO JMCIUIIIHHBI

O0BbeM THCHHUILINHBI
Bun yueOHo# padoThI Axan. | Acip.
3E
q, q.

O01asi TPY10€eMKOCTh THCIUTITHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 3,56 128 96
Jlexkuun 0,44 16 12
ITpaktuyeckue 3anstus (I13) 1,78 64 48
Jlaboparopusbie pabots (JIP) 1,34 48 36
CamocrosiTejibHas padoTa 0,44 16 12
CamocTosiTeIbHOE U3YUCHHE Pa3IeTIOB JUCIIUILIMHbI 0,44 16 12
Bua koHnTpoJs:
IK3aMeH 1 36 27
KoHTtakTHas paboTa — mpoMeXKyTOYHAs aTTeCTAIUs 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
Buj nTOroBOro KOHTpOJIs: OK3aMeH

AHHOTaNuUs padoyeil MPOrpaMMbl JUCHUIJIMHBI
«O01mas 0MOoTEeXHOJIOTH»

1 Ileab AMCHMIUIAHBI - JaTh CTYICHTY IICJIOCTHBIC MPEICTABICHUS O COBPEMEHHOM COCTOSIHUU U
MEPCIIEKTHBAX Pa3BUTHS OWOTEXHOJIOTMH KaK HAINPaBJICHHUS HAYYHOH W TPAKTHUYECKON IEATCIbHOCTH
YeIIOBEKa, OCHOBAHHOM Ha HCIIOJIb30BAHMH OHMOTEXHOJIOTMYECKHUX OOBEKTOB (KJIETOK MHKPOOPraHHU3MOB,
pacCTeHMIA, >KMBOTHBIX W T.I.) WJIM MOJICKY] (HYKIEHHOBBIX KHCIIOT, OEIKOB-()EPMEHTOB, YTIJICBOJIOB,
JWIUAJOB B WHIUBUAYAJILHOM BHJC WIM B BHJE MX CMECH, KOMIUIGKCOB M Tp.) JUIS WCIOJb30BaHUS B
MIPOMBINIIIICHHOM TIPOU3BOICTBE, 3/IPABOOXPAaHEHUH, SKOJIOTHIECCKON 3alUTe.

2. B pe3yabTare u3y4eHus AUCUUIIMHBI 00yYAOUIUIACS T0JIKEH:

Obnadams cneayrOIMUMI KOMIIETCHIIMSIMA U UHANKAaTopamMu ux noctwkenus: [IK-1.1; I1IK-1.2; IIK-
1.3; IIK-1.4; IIK-1.5; TIK-2.1; IIK-2.2; T[IK-2.3

3nams:
OCHOBHBIE TPUHIUIBI OPTaHU3AIMH OUOTEXHOJOTHMUYECKOTO MPOU3BOJCTBA, €r0 HEepPapXHUYECKyIo
CTPYKTYpY, METOJIBI OLICHKU 3¢ (HEeKTHBHOCTH MIPOU3BO/ICTRA; MPUHIATTHATIEHYTO cXemy

OMOTEXHOJOTHYECKOTO  IMPOU3BOJICTBA; OKOHOMHYECKHE KPHUTEPHUH  ONTUMHU3AIMU  MPOU3BOJCTBA;
OCOOEHHOCTH MOJICIMPOBAHUSA, MACIITAOMPOBAHUS M ONTUMM3AIMU OWOTEXHOJOTHYECKUX CXEM |
MPOIIECCOB; OCHOBBI OMOTEXHOJIOTHH, OCHOBHBIE OMOOOBEKTHI M METOABI PA0OTHI C HUMHU; OMOXUMHUYECKHE,
XUMUYECKHE U (PU3NKO-XUMHUUYECKHUE TTPOLIECCHI MPOTEKAIINE B OMOpPEaKkTopax M Ha CTaIUsIX MepepaboTKH,
CBS3aHHBIX C BBIJCJICHUEM MW OUYMCTKOM IEJIEBOrO0 MPOAYKTA; 3aKOHOMEPHOCTH KHUHETHKU pOCTa
MHUKPOOPTaHU3MOB U 00pa3oBaHUs MPOAYKTOB MeTabOIM3Ma; MOJIETH pocTa U 00pa3oBaHUsS MPOIYKTOB;
METOJbl KYJIbTUBUPOBAHHUS, OCHOBBI JH3UMOJIOTHUH, METOABl MMMOOWUIHM3alMUu (EPMEHTOB U KIETOK,
NPUHIUIIBI  MUMMYHHOTO  aHalIW3a; Ba)XKHEHIIME TPOU3BOACTBA  MPOMBINUICHHOW, MEIUIIMHCKOM,
CEJIbCKOXO3SUCTBEHHOM, HSKOJIOTHYECKONH OMOTEXHOJOTHH, OWOHAHOTEXHOJOTHUH; POJIH COBPEMEHHOM
OMOTEXHOJIOTHU B PA3BUTHH COBPEMEHHOW YHEPTETUKH, TEXHOJIOTHUHU BBIJCIICHHUS METALIOB U3 Py, JETKOMN
MPOMBIIUIEHHOCTH.

Ymemn:

OCYIIIECTBIATh KYJIbTUBUPOBAHHE MHUKPOOPTAaHU3MOB B a’pOOHBIX U aHa’pPOOHBIX YCIOBHUSIX B
nabopaTopuu; BBIIEIATH MPOIYKTHI METaboIM3Ma W3 KYJIbTYypadbHON >KHAKOCTH M KJIETOK MPOIYIICHTA
METOJJAaMH DKCTPAKIMH, OCAKICHHUS, HOHHOTO OOMEHa U YIbTPAKOHIEHTPUPOBAHUS, OCYIIECTBIATH
KOHTPOJIb COJIEP’KaHMS II€JIEBOTO KOMIIOHEHTa B TMOJYMPOAYKTaX, IMOIy4aeMbIX Ha OTIEIbHBIX
TEXHOJIOTHYECKHUX CTaJMSX; MPOBOJUTH O0OPabOTKY pPEe3ylbTaTOB MU3MEPEHHH C HCIOIh30BAHUEM IAKETOB
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NPUKIAJHBIX IPOrpamMM; HCIIOJIB30BaTh CTaHAAPTHl M JPYIME€ HOPMATUBHBIE JOKYMEHTBHI IIPHU OILIEHKE,
KOHTpOJIE KaueCcTBa U CepTU(UKALIMU ChIPb U MPOAYKIIMH; OMPENEISITh MapaMeTPhl ChIPbsI U MPOTYKIIUH ITPU
uxX cepTudukanuu; BbIOpPATh PAIMOHAIBHYIO CXEeMy OHOTEXHOJOTHYECKOTO IPOU3BOJACTBA 3aaHHOTO
MPOJYKTa, OLICHUBATh TEXHOJIOTHYECKYIO 3((EeKTUBHOCTD TPOU3BO/ICTBA.

Braoemy:

METOJIaMU OYHMCTKH W CTEpUIM3ALMM BO3/yXa, KOHCTPYUPOBAHUS M CTEPUIU3ALUU MHUTATEIbHBIX
Cpea; MEeTOJaMH MPOBEACHHS CTAaHIAPTHBIX UCTIBITAHUHN 110 OTPEICTICHUIO TIOKa3aTenel (PU3nKo-XUMHUIECKUX
CBOMCTB CHIpbsl M NPOAYKLHHU; METOJaMU TEXHUYECKOTO KOHTPOJIS MO COONIOJACHUIO TEXHOJOTHYECKOU
JTUCIUIUIMHBI B YCIOBUSX JIEHCTBYIOIIETO0 OMOTEXHOJIOTMYECKOTO MPOU3BOJICTBA; METOAAMH IUIAHUPOBAHMS,
npoBeeHUs 1 00pabOTKH OMOTEXHOJIOTHUECKUX IKCIIEPUMEHTOB.

3 KpaTtkoe coaep:kanue JUCHUNIUHBI

Beeoenue. CoBpeMEeHHOE COCTOSIHME M TEPCIEKTUBBI pPa3BUTHA OuoTexHojoruu. llpeamer
OMOTEXHOJIOTHH. XapaKTepUCTUKA PA3IMYHBIX BUAOB OMOTEXHOJIOTHYECKON MPOAYKUUU (MUPOBOH 00BEM
IPOM3BOJICTBA B HATYPAJILHOM U JICHE)KHOM BBIPR)KEHUH ) U €€ OCHOBHBIE IIOTPEOUTEIH.

Pazoen 1. Memoowt 6uomexnonozuu. OCHOBHbIE OMOOOBEKTHI OMOTEXHOJIOTUH: MUKPOOPTaHU3MBI,
KJICTKH W TKaHW pPACTCHH, >KMBOTHBIX M 4YellOBeKa, OHMOKaTaln3aTopbl. MeToapl KOHCTPYHUPOBAHHS
MPOIYIEHTOB OMOIOTUYECKH aKTUBHBIX BEIIECTB: CENeKIns, MeTo]] pekomOnHaHTHbIX JIHK, rubpunomuas
texHonorusi. CreIpbeBass 0a3a OMOTEXHONOTMH. THUIMOBBIE TEXHOJOTWYECKHE NpPUEMBI U OCOOCHHOCTH
KYJIbTUBHPOBAHUS MHUKPOOPTaHU3MOB, KJIETOK M TKaHEW pacTeHWid, KMBOTHBIX M YEJIOBEKa, IMOJIy4eHHE
BHEKJIETOUYHBIX W BHYTPHKJIETOYHBIX MPOMYKTOB OHOCHMHTE3a M OHOTpaHCPOpManuu B JaOOpaTOPUH H
npousBojcTBe. OcoOEHHOCTH HMMMOOHWIM3AaMU OWOOOBEKTOB W HX NPHUMEHEHHE B OHOTEXHOJIOTHH.
TumoBele TEXHOJOTMYECKHE MpPHEMBl U  ammaparypHoe oQOpMIIEHHE CTaaAuld  KyJIbTHBHPOBAHUS
(OuocuHTE3a), MOAAEPKAHUS ACENTHUECKUX YCIOBH, TeMieparypsl, pH cpeasl u Ap. mapaMeTpoB mpoiiecca
Ha TpeOyeMOM ypOBHE, TEIIJIO- 1 MAacCOOOMEHA; CTaJAUH BBIJCIICHHS U OYHCTKH MPOAYKTOB OMOCHHTE3A.

TectupoBanre OHOJIOTMYECKH AKTUBHBIX BELIECTB IO TUIIOBBIM CXEMaM, HAJIeKHOCTH MpoIllecca,
OXPaHBI OKPYKAIOIIEH CPeIbl, KOHTPOJIS U 0€30MaCHBIX YCIOBUH SKCILTyaTallly.

BcenomoratenbHble CTaguu TEXHOJIOTHYECKOTO IMpoliecca M MX poiib B OHMOTEXHOJIOTUYECKOM
IIPOU3BO/JICTBE.

CoBpeMeHHBIE TOAXOABI K CO3JAHUIO PECcypco- U DJHEpProcOeperarIiux TEXHOJIOTUH U
MaJIOOTXO/IHbIX TPOU3BO/ICTB.

Pazoen 2. Ilpomviunennaa ouomexnonozus. IIpon3BoactBo 6eika 0JHOKIETOYHBIX OPraHU3MOB.
[IpoGnembl U nepcnekTuBbl. [IpoOMBINUIEHHBIE MTaMMBI-IPOAYLEHTHI. TpebGoBaHMs, NPEAbABISAEMbIE K
KauecTBy T'OTOBOIO IPOAYKTAa. buomacca MpOMBIIIJIEHHBIX MUKPOOPIaHU3MOB KaK ChIPbE Ul MOJY4YECHHUS
HIMPOKOM raMMBbl IPOJYKTOB Pa3IMUYHOTO Ha3HAUYEHUS.

Tumnosas cxema noiaydeHus (epMEHTHBIX MIPENAPaTOB Pa3IMYHOIO Ha3HAUCHMS.

TunoBas cxema NOJIy4YEHUS NEPBUYHBIX METAOOIMTOB. AMHUHOKHUCIOT, OPTaHUYECKUX KHUCIOT,
BUTAaMHMHOB. [IpuHIMIBI peryisiuuu, o0ecreunBaroe CBEpXCUHTE3 IEPBUYHBIX METa0OJIUTOB Ha MPUMEpe
MPOMBIIIIEHHBIX TPOIYLIEHTOB aMUHOKHCIIOT.

TunoBas cxema Mmojy4eHHUs MEPBUYHBIX METaOOIUTOB Ha NMpHUMEpPE aHTUOMOTHKOB MEIUIIMHCKOIO
Ha3HaYeHUSI.

Pa3zoen 3. Ocnoenvie Hanpasnenus coO8PeMeHHON OUOMEXHOI02UU

11 JKonozuueckas OGuomexmnonocus. XapakTEepUCTHKa MPOOJIEM OXpaHbl M BOCCTAHOBJICHUS
OKpY’Kalollel cpelpl C TOUYKH 3PEHHUS HCIOJb30BaHUS OMOJIIOTMYECKUX METOJI0B. A3POOHBIE MPOIECCHI
OUYHCTKHU BO3]TyXa U BOJIbl. AHa pOOHBIE MPOLIECCHI MTEPEPAOOTKU OPraHUUYECKUX OTXO0JI0B, XapaKTEePUCTUKA U
npUMeHeHue ouorasa.

12 Cenbvckoxosaiicmeennaa oOuomexnonocusa. TumoBas cxema [OJIyYE€HUS IIpenapaTroB
KOPMOBOT'O Ha3HAUYEHUS: KOHIIEHTPATOB BUTAMUHOB, aHTUOMOTHUKOB KOPMOBOTO Ha3HaueHHs. [Ipon3BoacTBO
npeMukcoB. [Ipou3BOACTBO MHUKPOOHBIX MpENapaTroB JUIsl pacTEHUEBOJCTBA: Ui 3alllUThl PAacTEeHUIl OT
BpPEIHBIX HACEKOMBIX; aHTHOMOTHKOB NPOTUB KOPHEBOH THWJIM M MYYHHUCTOH POCHI; OaKTepHaIbHBIX
yIOOpeHUH; CTUMYISTOPOB pOCTa PACTEHUN TOPMOHAIBHOW TPHUPOAbI. JlOCTHXKEHUS OHOTEXHOJIOTHH B
o0nacT co3gaHus CBOOOJHOTO OT BpenHOM MHUKPO(MIOpHl IMOCaJOYHOro MaTepuana (paccaibl) H
TpaHCTeHHBIX pacTeHuil. [IpoGieMbl 1 epCreKTUBHIL.

13 Iuweean o6uomexnonozua. KoHUeNMs paldoOHATIBLHOIO U COANTaHCUPOBAHHOTO MUTAHUS.
[Tpoaykuust MHKpOOHOJIOIMYECKOr0 CHHTE3a JUIsl TMHILIEBOM IMPOMBIIUIEHHOCTU: MPOAYKTHl OEIKOBO,
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JUNHUIHON M YTIIEBOAHOW MPHUPOJBI, Mpenaparhl OMOJOTMYECKH aKTHBHBIX JO0ABOK, COACPKAIIUX CMECH
AMUHOKHCJIOT, TENTHUI0B, BUTAMHHOB M MHKPOAJIEMEHTOB; MUIIEBKYCOBbIE OOABKH; KOHIIEHTPAThl H
U30JSITHl  OCNTKOBBIX ~ BEIECTB; IPOU3BOJICTBO TOJICIACTUTENCH-3aMEHUTEICH caxapa; MPOU3BOICTBO
KOHCEPBAHTOB (HU3HHA).

14 Meouyunckas ouomexnonozus. Beenenrue B MEIUIIMHCKYIO OHMOTEXHONIOTHIO. OmnpenencHue
MEAUIMHCKOW OuorexHojoruu. OCHOBHBIE 3a/lauM, KOTOpPbIE pelIaeT MEAMIMHCKAas OHOTEXHOJIOTHS.
OTnnune METUIMHCKUX OWOTEXHOJOTHMH OT MEAMIHMHCKUX TexHoioruid. [loHsTHE O OHOOOBEKTE.
Knaccudukanus 6n000BHEKTOB.

[Tonsitre 06 nmmyHonoruu. CucreMa HIMMYHHOT'O romeocTasa. [loHsTre 06 aHTUreHax v aHTUTENaXx.
Crpykrypa anturen. Kmaccudukamnus antuten. EcTecTBEHHBIM U UCKYCCTBEHHBI HMMYHUTET. [loHsATHE O
peakuusx y-rnoOynuHa. TexHoOnorus MOJy4YeHHs MPOTHBOKOPEBOTO Iperapara  CepojOorH4YecKon
CHenUPUIHOCTH (PEAKIIUU arrIFOTHHAIIMN U MPEIUTTUTAIIHH ).

BBenenue B coBpeMeHHYIO HMMYyHoOmorexHonoruto. Kierounas wumxkenepus. ['uOGpumomnas
TEXHOJIOTUSl TOJIyYCHHsI MOHOKJIOHAJIBHBIX aHTUTEN. VICnojp30BaHWE MOHOKIOHAJIBHBIX AHTUTEN JIJIs
OUYUCTKU OMOJOTHYECKHX KUIKOCTEH. IMMyHOCEHCOPEI.

CoBpeMeHHbBIE MPUBUBOYHEIE NpenapaThl. COBpeMeHHAs KJIaCCU(PUKALNS BaKIIMHHBIX IMPETapaToB.
MukpoOHble >XKMBbIE BaKLIMHBI. TE€XHOJOTUS MONYYEHHS >KMBBIX BAaKLIMH. YOUTble BaKUMHBI. TeXHOJIOTHS
MOJTydeHUs YOWUTHIX BaKIMH. AHATOKCHUHBL. TEXHOJOTHS TOJTYYCHHs] aHATOKCUHOB. CHIBOPOTOUYHBIC
npenaparsl.

[IpemapaTel Ha OCHOBE KHMBBIX KYJIBTYP MHKPOOPTaHU3MOB. TEXHOJIOTHS TOJYyYEHUS IPEIapaToB
HOpMO(]IIOPOB, MPOOHOTHUKOB, MPEOMOTUKOB M CHHOMOTHUKOB. TpeOoBaHUs K IITaMMaM,

HCIIOJIb3YEMBIM JUISI IPUTOTOBIICHUS TIPETIApaTOB HA OCHOBE JKUBBIX KYJIBTYP MHKPOOPTaHHU3MOB.

15 buonanomexnonocua. llpenmMer u HWHCTPYMEHTapHil HAHOOMOTEXHOJOTHH, 0OIIas
XapaKTePUCTHKA, HCTOPHUS PA3BUTHS, OCHOBHBIC HAYYHbIC HANpaBleHUs. MeCTO HaHOOMOTEXHOJIOTHH CPEU
HAyK €CTECTBEHHOTro MpoQuiig. YCTpOHCTBA MUKPO- U HAHOOMOMEXaHUKHU, B TOM YHUCIIE MOJEKYISpHBIC
MOTOpPbI, HAHOPOOOTHI, OWOYMIIBI, HAHOCEHCOPBI. AJpecHas JocTaBka JekapcTB. HaHonmarnocruka
MATOJIOTUYECKUX COCTOSHUN U MH(EKUUH, HaHOOMOceHCophl. HaHOCTpYKTyprupOBaHHBIE OMOCOBMECTUMBIE
MaTepuaabl, HUMIUIATaHTBL. MOJEKyJsIpHbIE MAaIIMHBI, CaMOCOOpKa HaHO- ¥  HAaHOOWMOCTPYKTYD,
MOJICKYJISIPHOE MOJEIUpPOBaHHEe M Au3ailH (YHKIIMOHATBHBIX HAHOCTPYKTYP M UX KOMIUIEKCOB C
ouononmuMepamu. MMmMyHOXpoMmaTorpaduveckue TecThl, JOT-aHanu3bl. [loTeHIMaNbHBIE PHUCKH OT
MCTIONIb30BaHUsl HAHOYACTHI] M HaHOMaTepuasioB. OcHOBHBIE (DaKTOPHI, 00YCIABIMBAOIINE TOTCHIIHATBHBIE
PHUCKH OT UCIIOJIb30BaHMsI HAHOYACTHUI] 1 HAHOMATEPHAJIOB.

16. buozeomexnonozua u ouornepzemura. Ilonstue o OuoreorexHonmoruu. Kpatkas
XapaKTEPUCTHKA OCHOBHBIX IPOIECCOB OMOT€OTEXHOJOTHH: OaKTepHaTbHOE BBIIIETAYNBAHNE XUMUYECKUX
9JIEMEHTOB W3 pPYJA, KOHIEHTPATOB M TOPHBIX MOpOJ, oOorameHue pya, OHocopOLus METauIoB U
HeMeTaluioB. Meronbl OOprOBI ¢ METaHOM B MIaxTaX. YTWIM3AaOUS YTIEKUCIOTHl C  IOMOIIBIO
MUKPOOPTraHu3MOB. MUKpOOHOIOrHUECKOe MPOU3BOJICTBO BO3OOHOBISIEMBIX HCTOUHUKOB SHEPTUU: HUBIINX
CIIMPTOB, alleTOHA, MeTaHa OMOKOHBEPCHEH OPraHMYECKHX OTXOJIOB M PACTHTEIBHOTO ChIpbA. [lepcrekTHBEI
MPOU3BOJICTBA BoI0poaa. [Ipon3BoaCTBO Teria adpoOHBIM OKUCICHUEM OPTraHMYECKUX BEIIECTB (OTXOJIOB).

4 O0beM yueOHOH THCHHIIINHBI

O0bem IMCHHUIIIMHBI
Bun yueoHoii padoThl Axan, | Actp.
3E
u. 4.

OO6masi TpyI0eMKOCTh THCIHIIJIHHBI 5 180 135
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 3,56 128 96
Jlexun 0,44 16 12
[Mpaktrueckue 3austus (I113) 1,78 64 48
JIaboparopusie padotsl (JIP) 1,34 48 36
CamocrosiTejibHas padoTa 0,44 16 12
CaMocTosITENbHOE U3YUYEHHUE PA3AEIOB IUCLUIIMHbI 0,44 16 12
Bua koHTpoOJIs:
JK3aMeH 1 | 36 | 27
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KonTtakTHas paboTa — MpOMeXyTOYHAast aTTeCTaIHsI 1 0,4 0,3
[ToaroroBka K ’3K3amMeHy 35,6 26,7
Buja nTOroBOro KOHTpPOJIA: JK3aMeH

AHHOTaNus padoyeil NPOrpaMmMbl JUCHUIIIMHBI
«IIpuknagHas MoJieKyJasipHasi OMOJIOTHS»

1 Heab aMCHUIVIMHBI — IpUOOpETEHUE CTyJeHTaMu O0a30BBbIX 3HAHUH B OOJIACTH MOJIEKYJIIPHOMN
OMOJIOTUU U TEHETHKH JJISi BO3MOXXHOCTH YCBOCHHS B OyAyIIEM Pa3IMYHBIX MPHKIATHBIX HANPABICHUHA B
MOJIEKYJISIPHOW OMOTEXHOJIOTMM M TeHeTH4YecKod HHkeHepuu. [lonydeHHble 3HaHUS OOecleYuBalOT B
nanpHeimem 6ojee riry00Ky0 NOArOTOBKY CTYIEHTA 110 JIF000H 13 BRIOPAHHBIX UM CIICLUAIIN3AIUH.

2. B pe3yabTrarTe n3ydyeHus1 JUCHUILIUHBI 00yYAIOIIUIICH 10JI/KEH:

Obaadoame cnenyONMMA KOMIETCHIIMSIMEA U WHANKaTOpamMu ux goctwkenus: [1K-3.1; [1K-3.2; [1K-
4.1

3uams:

TCHETUKY U XUMUYECKYIO OPraHU3aLUI0 KJIIETOK 3YKapHOT U IIPOKAPUOT; MOJIEKYJIIPHbIE MEXaHU3MBI
nepeJayd reHeTH4ecKoi HH(pOopMaluK; CTPOEHUE U COCTAaB FT€HOMAa MPOKAPUOTUYECKUX U 3YKaPHUOTUYECKUX
OpPraHU3MOB; pEKOMOUHALINIO F€HOB; MOJIEKYJISAPHBIA HHCTPYMEHTApUN T€HHOW MH)KEHEPUH.

Ymemn:

OIpeNIeNIATh BO3MOXKHBIE ITYyTH OMOCHHTE3a KIIFOYEBBIX MHTEPMEAMATOB U LEJIEBBIX MPOAYKTOB JJIS
BbIOOpA ONTUMAJIBHBIX YCIOBUA OMOTEXHOJIOIMYECKOI0 IMPOLEecca; aHaIU3UPOBATh POJIb BHYTPUKIETOUHbIX
KOMITOHEHTOB, OMOIIOJIMMEPOB U BBISBIATH B3aUMOCBSI3b OMOXUMHUYECKUX MPOLIECCOB B KIIETKE.

Braoemy:

METOAAMU MCCIIEJOBAHUSA (PU3MKO-XMMUYECKUX CBOMCTB OHOJIOTMYECKHM aKTHUBHBIX BELIECTB;
IpUeMaMH OIIPENeICHUs] CTPYKTYphl OWOJIOTMYECKH AaKTHBHBIX COEJAMHEHHH Ha OCHOBE WX (DHU3HKO-
XMMHUYECKHX XapaKTepUCTHK; MpaBWiaMu Oe30macHOM paboThl B XMMHUYECKOW M MHUKPOOMOJIIOTMYECKOil
nabopaTopuu.

3 Kpartkoe cogep:kanue AU CHHILIUHBI

Beeoenue. Tlpenmer, 3amaud W METOJABI MOJEKYJSIPHOW OHONOTMM M TEHETUKU. 3HAYCHHE
"KJaccH4ecKoi" T'eHEeTMKM M TeHETUKM MHUKPOOPIaHM3MOB B CTAHOBJICHHM MOJIEKYJSPHOH Ouojoruu u
reHeTu4YecKoi nHxeHepuu. [loHsTHE reHa B "KiIaccMuecKo" M MOJEKYJISIPHOM TE€HETHKE, €ro BOJIOIHS.
Bxnan mMeTomonoruu reHHOW WH)KEHEPHHM B pPa3BUTHE MOJEKYJIApHOW TreHeTukH. IIpuknanHoe 3HaueHMe
TeHETUYECKON MHKEHEPHUH sl OMOTEXHOJIOTUH.

Paszoen 1. Monexkynaphnoie 0CHOBbI HAC10CMEEHHOCHIUL.

11 Ilpupooa cenemuueckozo mamepuana u e2o Qynkyuu ¢ Kiemke. [loHsTHE O KIETKe, €€
MaKpOMOJIEKYJISpHBIA cocTaB. CTpyKTypa HYKIEMHOBBIX KHCIOT. OCOOEHHOCTH CTPOEHHsI M€HETHYECKOTO
Marepuana npo- u sykapuor. Tpanckpunuusa JIHK, ee xomnonentel. PHK-nosmmepasa u mpomorop.
Tpancnsanus, ee stamnel, QyHKIUs pudocom. I'eHeTnyeckuii ko u ero cBoictBa. Perummkanusa IHK u ee
T€HETUYECKUN KOHTPOJb. PexoMOuHanus, ee tunbsl 1 MoAenu. Mexanusmsl penapanuu JJHK. B3aumocssizb
IPOIIECCOB PEIUTUKAIIMH, PEKOMOUHAIIMH U peTlapaluy.

12 Mymayuonnstit npoyecc. Poab OMOXMMHUYECKMX MYTaHTOB B ()OPMUPOBAHUU TEOPUU OJUH
reH — oauH ¢epment. Kiaccuduxanusa myrtanuil. ToukoBble MyTalMM M XPOMOCOMHBIE IEPECTPOMKH,
MeXaHu3M HX oOpa3zoBaHus. CHOHTaHHBIM M WHAYLUUPOBAaHHBIN MyTtareHe3. Knmaccuduxamuss myrareHos.
MonekyaspHblii MeXaHM3M MyTareHeza. B3aumMocBs3bp MyrareHe3a W penapanuu. MneHtuduxauus u
cesiekiust MyTanToB. Cynpeccusi: BHyTpUTre€HHas, MeXKTeHHas U eHOTUInYecKasl.

13, Buexpomocommuvle zenemuueckue nemenmal. 11na3mupl, uX CTpOCHHUE U KJIacCH(PUKAIIMAL.
[TonoBoii ¢akrop F, ero crpoenne u >xu3HeHHbIN UK. Ponb gaktopa F B MoOmiIM3anum XpoMOCOMHOIO
nepeHoca. O6pazoBanue noHopoB tuna Hfr u F'. Mexanusm konbroramuu. bakrepuodaru, ux crpykrypa u
KU3HEHHBIM LUKI. BupynentHole u ymepeHHble Oakrepuodaru. Jluzorenus m tpancaykuus. OOmias u
cneuuduyeckas TpaHCAyKIMA. MUrpupyromue TreHeTHUYeCKHe D3JEMEHTBL: TpaHCNo30HBI U IS-
MOCIIEI0BATENbHOCTH, X pOJib B reHernyeckom obmeHe. /IHK-TpaHcmo3oHbl B reHOMax MPOKapuoT U
JyKapHoT.

Pa3zoen 2. Hccnedoeanue cmpykmypul u (hynKyuu 2ena.

21. Dnememmwr cenemuueckoco ananuza. lluc-TpaHC ~ KOMIUJIEMEHTAllMOHHBIM  TeCT.
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I'enernueckoe

KapTUPOBaHUE C KCIOJb30BAaHUEM KOHBIOTAllMU, TPAHCAYKUMU M TpaHchopmauuu. [loctpoenue
TEHETUYECKUX KapT. TOHKOE TeHeTHYecKoe KapTupoBaHue. DU3MUECKUN aHaau3 CTPYKTYpbl TIeHa.
I'eTreponymnekcHbiil aHanu3. PecTpukimonHblid aHanu3. Metonabl cekBeHupoBanus. [lonmumepasHas nenHas
peakuus. BeisiBinenue GyHKINY TeHA.

2.2. Pezynayua 3xcnpeccuu 2enoes. KoHuenuuy onepoHa M perysioHa.
KoHTponr Ha ypoBHE WHHMIMALUK TpaHCKpumniuu. I[IpomMoTop, omeparop H pPEryasTOpHBIE OCNKH.
[lo3uTUBHBIN W HEraTUBHBIA KOHTPOJb 3KCOpeccMd TIeHOB. KOHTpoib Ha ypOBHE TEpMHHAIUU
Tpanckpunuuu. KataboauT-KoHTpoarpyeMbie ONEPOHBI: MOJIEJIb JIAKTO3HOTO

OlepoHa.  ATTEHIOATOP-KOHTPOJIUPYEMBIE  OMEPOHBI:  MOJEIh  TPUNTO(AHOBOTO  OIEPOHA.
MynbTUBaNEHTHAS PETYJISLUSA YKCIPECCUU TeHOB. [loCTTpaHCKpUIIIIMOHHBIN KOHTPOIIb.

Pazoen 3. Ocnoevl 2enemuueckoii umnicenepuu._DepMEHTbl PECTPUKIUN U  MOIUDHUKAIHH.
Boelenenre W KJIOHMPOBAaHHME TE€HOB. BeKTOpel i1  MOJIEKYJISPHOTO KJIOHHpOBaHuA. lIpuHImmbI
KOHCTpyHpoBaHusi pekomOuHaHTHBIX JIHK 1 ux BBeAeHMs B pelUNUEHTHBIE KIeTKU. [IpuKia HbIe acTIeKThI
TEHETUYECKON MHKEHEPHH.

4 O0bém yueOHOM TUCHMILINHBI

O0BbeM THCHHUILINHEI
Bup yueoHoii padoThl Axax, | Acrp.
3E
q. q.

OO0mas TPy10eMKOCTh THCIHIIJIHHBI 3 108 81
KonrakTHasi pa6oTa — ayAuTOPHBIE 3aHATHSI: 2,67 96 72
Jlexuuu 0,89 32 24
[paktrueckue 3austus (I13) 1,78 64 48
CamocTrosiTesbHasi padoTa 0,33 12 9
KoHTakTHas camocTosiTelIbHas paboTa 0,2 0,15

0,33
CaMoCTOsTEIbHOE H3YUYCHHE PA3/ICIOB JUCITUTIIMHBI 11,8 8,85
Bua koHTpOJIA:
Buj nTOroBoro KOHTpoOJIs: 3auer

AHHOTanusA pado4ye NPorpaMMsbl M CHHUIIIMHbI
«buopuznueckass XUMHA»

1 Heap aucuUMIUIMHBI — POPMUPOBAHNE KOMIUIEKCHOTO TIPEICTABICHHUs] 00 OpraHu3allui >KUBOU U
HEXUBOM MPUPOJABI B COOTBETCTBUU C COBPEMEHHBIMHU JOCTHKEHUSIMHU HAayKHM W TeXHUKU. Oco3HaHHE
B3aUMOCBSI3€l B MpoOIEccaxX, MPOTEKAIOMUX B KJIETKAX MHUKPO- U MaKpPOOPTaHU3MOB, MX B3aUMOCBS3SIX,
MecTe OMOJOTHMYEeCKHX OOBEKTOB B Ipolleccax IMpeBpalleHus BellecTBa M dHepruu B mpupoje. llo
OKOHYAHUH U3YYCHHS Kypca U YCIEIIHON C/Iauy 3a4eTa CTYJAEHTHI JODKHBI UMETh TTOJIHOE MIPEICTABICHHE O
(bU3UKO-XMMHUYECKUX OCHOBaX HauOoliee 3HAYUMBIX MPOIECCOB, MPOTEKAOIINX B MUKPOOHOMN KIIETKE U ee
OTJIENIbHBIX CTPYKTYpaXx.

2 B pe3yabTaTre u3y4yeHUs: JUCHUILIMHBI 00yYAIOLIUICH 10JI5KEH::

Obnadams cneayrOIMUMI KOMIIETCHIIMSMA ¥ WHAUKaTOopamMu ux poctuxenus: [1K-3.1; I1K-6.1; IIK-
6.2

Buname:

OCHOBHBIE  TOJOXEHHUS  TEPMOJAMHAMUKH  OTKPBITHIX  cHcTeM (BONM3M ©  BAATUd  OT
TEPMOJIMHAMHYECKOTO PABHOBECHS); OTIMUUTEIBHBIE OCOOCHHOCTH OMOJIOTHYECKUX OOBEKTOB — OTKPBITHIX
CUCTEM; COBPEMEHHbBIE METOAbl OMO(MU3MYECKOW XMMHH, UCTOIB3YeMOW i U3YYEHHUS KUBBIX CHCTEM;
TUTIBI PabOT, COBEPIIAEMBIX KUBBIMH OpraHU3MaMH; CIIOCOOBI aKKYMYJIIMPOBAHUS W TPEBPAIICHUS SHEPTHUH
OMOJOTUYECKIUMH O00BEKTaMU; (PU3UKO-XUMUYECKHE OCHOBBI OMOXMMHUYECKUX TPOIECCOB KIETKH; OCHOBBI
MaTEeMaTUYECKOT0 MOJICITUPOBAHMS OMOIOTHYECKUX MPOIECCOB.

Ymemn:

paboTath ¢ MaTepHallaMH CIECIHAIU3UPOBAHHON TEPHUOIUYECKON JIMTEPATyphl; PAacCUUTHIBATH
TEPMOJMHAMHYECKHE XapaKTEPUCTUKH OHOJOTMYECKUX IMPOLIECCOB, JaBaTh WX TEPMOJAMHAMUYECKOE
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00OCHOBaHME; PpACCUUTHIBATH OCHOBHBIE  CTEXMOMETPHUECKHE W  DJHEPreTHMYECKHe  MOoKa3aTesH
OMOJIOTHYECKHUX MPOIIECCOB;

Braoemy:

METOJIaMU pacueTa TEPMOAMHAMMYECKUX MapaMeTpoB OHMOXUMUYECKUX TPOIECCOB; METOAAMHU
OpsAMOM M HENpsSMOW KaJOPUMETPHM; METOJaMH aHalIu3a CTPOCHHs MeMOpaH OHOJIOTMYECKHUX CHUCTEM;
METOJIJaMH HCCIICOBAHNUS MEMOpPAHHBIX IPOILIECCOB, MPOTEKAIONINX B KIETKAaX OHWOJIOIMYECKHUX OOBEKTOB;
METO/IaMU COCTABJICHUS MAaTEPUAIBHBIX W YHEPreTUUYEeCKUX OaJaHCOB POCTa YUCIEHHOCTH MHUKPOOHBIX
MOMYJISIINI;, METOIaMU TUTAHUPOBAHMSI, IPOBEICHUSI M 00paOOTKH OMOTEXHOJIOTUYECKUX IKCIIEPHUMEHTOB.

3 KpaTtkoe conep:kanue TUCHUNIUHBI

Beeoenue. Tlpenmer u 3amaun OMOPU3NIECKON XUMUH, €€ CBS3b C POJCTBEHHBIMH JTUCIUTUTMHAMHU.
3nauenue Ouodusznyeckol XumMum s OuorexHosorud. llpuHnMMUaNbHBIE OCOOEHHOCTH MPUMEHEHUS
3aKOHOB (DM3HKU ¥ (PU3UIECKON XUMHH K OMOIOTUYECKUM CHCTEMaM.

Pazoen 1. Tepmoounamuka 6uomexHonoZudeckKux u MUKpoOUuo102u4ecKux npoueccos.

W3omupoBaHHbIE, 3aKPBITHIE U OTKPBITBIE CHCTEMBI B OMOJIOTHYECKUX CHCTeMax. PaBHOBECHbBIE M
HEpaBHOBECHbIE Impoueccbl B npupone. CocrossHue paBHOBECHS, CTAaMOHAPHOE COCTOSIHUE, UX
IPUMEHUMOCTh B OuotexHonoruu. IlepBoe u Bropoe Hayana TepMoIuHaAMHUKH, IPUMEHUMOCTb K OTKPBITBIM
CHUCTEMaM.

[lonsiTHE O HECKOMIIEHCUPOBAaHHOW Temuore. OCHOBHOW MOCTYyJaT TEPMOAMHAMUKH OTKPBITHIX
cucrteM. IlepBas teopema Ilpuroxunna. CKOpOCTh BO3HMKHOBEHMSI SHTPOIHUU B OTKPBITBIX CHUCTEMax.
dopmanu3M NOHATHS «HErd3HTponus». Kputnka teopuit bonbnmana-IlIpennnrepa. TepmonnHamuueckoe
000CHOBaHKE BO3MOKHOCTH OCYIIECTBIICHHUS COMPSKEHHBIX MPOILIECCOB.

['mnore3a Tommncona. IloHsiTHEe 0 TIOTHOCTH MOTOKAa (OOOOIIEHHON KOOpAWHATE) U O0OOIIEHHON
tepmoanHamuueckoil cune. HepaBenctBo ae [onnpe. TepMoamHamuueckas cuia U IUIOTHOCTh MOTOKA B
XUMHYECKON PEAKIUU.

OCHOBHBIE TIOJIO)KEHUSI JIMHEHMHOM TEpPMOJMHAMUKU HEPaBHOBECHBIX MpoueccoB OH3arepa,
MPUMEHUMOCTh K OMOTEXHOJOTHYECKUM cucTeMaM. Btopas teopema Ilpuroxkmna. TepmomnHamudeckoe
OIKMCAHUE CTAIIIOHAPHOTO COCTOSTHUSI OMOTEXHOJIOTUYECKUX CHCTEM.

TepMonrHaMuKa OTKPBITBIX CUCTEM BJIAJIM OT COCTOSIHUS TEPMOAMHAMUYECKOTO PAaBHOBECHSI.

Pacuer sueprum I'n66ca ayisa peakiuii, MpoTEKAOIIUX B pealbHBIX pacTBopax. BBeneHue mompaBok
Ha YaCTUYHYIO JMCCOLUAINIO KUCIIOT, Ha pEaKLHI0 aHUOHA.

Pa3zoen 2. Ocnogwvl buornepzemuxu.

Cxema sHeproodMeHa B npupoje (pa3inyHble TUIIBI paboT, IPOU3BOAUMBIX B OTKPBITHIX CHCTEMAX).
CTpoeHHe CTPYKTYpHBIX DJIEMEHTOB MHUKPOOHBIX KIETOK M WX (YHKIMHM B Tpoleccax TpaHchopMmaiuu
SHEpPTUU.

Crpoenue u GyHKIMU KIETOYHbIX MeMOpaH. CocTaB M CBOWCTBAa OMONOJIMMEPOB, BXOJAIIMX B UX
coctaB. Paznuune B cocTaBe OMOMOIMMEPOB KJIETOYHBIX MEMOpPAH MUKPOOPTIaHHW3MOB B 3aBUCHUMOCTH OT
yCIOBUN OKpyXaromed cpefpl. DU3MKO-XMMHYECKHE XapaKTEPUCTUKH TPAHCIOpPTa BELIECTB 4Yepes
KJIETOYHYIO MeMOpaHy (MacCUBHBIN, aKTUBHBIN TpaHcnopT). Kinaccudukaius TUIIOB TpaHCIIOPTa ¢ MO3UIMH
nepeHoca MOHOB Yepe3 MeMOpaHy.

TparncMeMOpaHHasi pPa3sHOCTh DJIEKTPOXUMHUUECKUX moTeHmanos. Na',K'-nacoc (mpeBpainenue
XMMHYECKOH OJHEpPruM B dIeKkTpudeckyio). Ca?*-momma (peobpa3oBaHMe XHMHYECKOH SHEPruum B
MEXaHUYECKYI0). OJIEKTPOXMMUYECKUH TpPaHCMEMOpPAHHBIM TOTEHIMAl MPOTOHOB. XapaKTepUCTHKa U
cBoiicTBa MeMOpaH MUTOXOHApUi. CHHTE3 MaKpOIPrU4eCKUX CBsA3ei B mpoliecce AbixaHus. PazobuieHue
poleccoB ApIxaHus U GochopunupoBanus. [ unoresa Muryennia.

OxcuUreHHbIN, aHOKCUTEHHBIN (hoTOoCHHTE3 (TpaHchopmalys YHEPTUH COIHIIA B BOCCTAHOBUTEIBLHBIN
noteHuuan). OCHOBHBIE DJE€MEHThl IeMM TepeHoca DJJIEeKTPOHOB B  mpouecce (HOTOCHHTE3A.
DOTOCUHTETUYECKUE TEHEPATOPHI JIEKTPOXUMHUYECKOIO ITOTEHIIAAA.

MexaHu3Mbl Peryisludd 3K3- M DHIPPrOHUYECKUX TPOIECCOB KIETKHU. Perynsuus KiIeToyHOro
MeTaboaM3Ma Ha YpOBHE CHHTE3a (epMEHTOB (MHAYKIMS, perpeccus) U UX akTUBHOCTH. Pazden 3.
Cmexuomempuueckue pacuemsl OUOMEXHOI02UHECKUX NPOUECCOE.

MogenupoBanue (pU3MKO-XUMUYECKHUX TMPOLECCOB B Ouojioruu (Ouosoruueckue, (GU3NUECKUe,
MaTemaruueckue mnonenr). OcoOEHHOCTH CTEXHMOMETPUYECKHUX PacyeTOB OMOXUMHYECKHX IPOLECCOB.
Pacuer TernoBbIx 2pPeKToB U 3aTpaT cBOOOIHON IHEPTUHU B MPOLIECCE MUKPOOHOTO CHHTE3a.

4 O0bémM yueOHOM TUCUMILTHHBI
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O0BbeM JUCHUIIINHEI
Bup yueOHoii paboTbl Axax, | Actp,
3E
4. 4.

OO0mas Tpy10eMKOCTh THUCIHIIJIHHBI 3 108 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 2,22 80 60
Jlexuuu 0,89 32 24
ITpakTrueckue 3anstus (I113) 1,33 48 36
CamocrosiTesibHas padora 0,78 28 21
KoHTtakTHas camocTosTeNbHas paboTa 0,4 0,3

0,78
CaMOoCTOsITeIbHOE H3YUCHHE PA3/ICIOB JUCITUIIIMHBI 27,6 22,7
Buj nTOroBoro KOHTpOJIsi: 3auer c oueHKo

AHHOTaNus padoyeil NPOrpaMMbl JUCHHIIMHBI
«OCHOBBI NIPOEKTUPOBAHUS U 000PY/I0BAHHE OMOTEXHOJIOTHYECKHX NPONU3BOICTB»

1 Heap AUCHUIIMHBI - O3HAKOMIIEHHE CTYACHTOB C OCHOBAMH IPOCKTHPOBAHUS MPEANPUATUI
MHUKPOOHOJIOTHYECKOTO CHHTE3a U OTACIIBHBIX CTAIUN TEXHOJIOTMYECKOTO Ipoiiecca, 00y4eHHe CTYACHTOB
HaBbIKAM pacueTa CHeHHalbHOM ammapaTypbl s OMOTEXHOJOTHYECKUX MPOU3BOJACTB U (HOpPMUPYET Y
Oynymmx OakanaBpOB KOMILIEKCHBIM MOAXOJ K PACCMOTPEHUIO KOHKPETHBIX OMOTEXHOJOTUYECKHX WIIN
9KOOHMOTEXHOJIOTHYECKUX BOIIPOCOB, BCTAIOIINX MEPE] OMOTEXHOIOTOM.

2 B pe3yabTaTe u3y4yeHusi UCHUIIMHBI 00yYAKOLIUICA TOIKEH:

Obnadams CIeayOINMMA KOMIICTCHITUSAMA M UHAUKaTOpaMu ux aoctwkenus: YK-2.5; IIK-1.3; IIK-
1.4; [IK-1.5; [1K-6.2

3name:

MOJAX0/AbI K MPOEKTUPOBAHUIO OMOTEXHOJOTMYECKUX MTPOU3BOJICTB; OCHOBHOE 000OPY/IOBAHHUE U METO/IBI
ero pacuera, KpUTEpuH BbIOOpa M OLEHKH 3((PEKTUBHOCTH pabOThl 000pYIOBaHUS, TEOPETUUYECKHE OCHOBBI
MIPOIIECCOB; OCHOBHBIC MTPUHIUIIBI OpPraHU3aIuiid OMOTEXHOJIOTUYECKOTO MPOU3BOJICTBA, €r0 UEPAPXUUECKYIO
CTPYKTYpPY, METOIbl OLEHKH 3(G(EKTUBHOCTH MPOU3BOJACTBA; CHOCOOBI MOATOTOBKH OOOpYHOBaHUS H
KOMITOHEHTOB CBHIPhS IS BEACHHUS TEXHOJOTMUYECKOTO MPOIECCa; SKOHOMUYECKUE KPUTEPUH ONTUMM3AIUN
MIPOU3BOJICTBA; OCOOCHHOCTH MOJETHUPOBAHUS, MACIITAOMPOBAHUA M ONTHMHU3ALUUA OMOTEXHOIOTHUYECKUX
CXEM M TPOIIECCOB; OMOXMMHYECKHE, XUMHUYECKHE W (PU3MKO-XMMHUYECKHE IMPOIECChl MPOTEKAIolue B
OnopeakTopax; MOJAENH Pa3MUYHBIX THUIOB OHOPEAKTOPOB, HUX TUAPOJAMHAMUYECKHE, MacCOOOMEHHBIE
XapaKTePUCTUKHU, METOAbBl U PEKUMBI KYyJIbTUBHUPOBAHUS; ammaparypHoe o(OpMIIEHHE MPOIECCOB
pa3zieJIeHUsI MHOTOKOMIIOHEHTHBIX CUCTEM;

Ymems:

pa3pabarhiBaTh TEXHOJOTHUECKYI0 CXeMy OHMOTEXHOJOTHYECKOTro IMpollecca; MPOBOAUTH pacyer
MaTEepUANIbHBIX M YHEPTETHYECKUX OalaHCOB; BHIOpATh U CKOMIIOHOBATh 00OPYIOBAaHUE IS KOHKPETHOTO
MIPOU3BOJICTBA; MPOBECTH OIEHKY 3(P(PEKTUBHOCTH HCIOIB3YEMOr0 OOOPYIOBaHHS;, COCTABISATH TEXHHUKO-
SKOHOMHUYECKOE€  OOOCHOBaHME TMPOEKTa B  COOTBETCTBMM CO  CTaHJApTaMH;  PETyIUpPOBATH
OMOTEXHOJIOTHYECKHU MPOIECC 10 TOCTHXKEHUSI ONTUMAIBHOTO COCTOSHUS MO KPUTEepUsM dPPEKTUBHOCTH;
pacCYMTHIBATh OCHOBHBIE TIPOIIECCHI pa3/iesieHuss MHOTOKOMIIOHEHTHBIX CHUCTEM; IMOJIb30BAaThCS CPEICTBAMHU
KOHTPOJIbHO-U3MEPUTENBHON anmnapaTypbl, COBpEMEHHBIMU NMPOTPAMMHBIMU CPEACTBAMU MEPEAAUN IaHHBIX,
JUCTAHIIMOHHOTO JIOCTYIAa W KOHTPOJIS; UCIIOJIBb30BaTh CTAHIAPTHI U APYTHEe HOPMATHBHBIC JOKYMEHTHI TIPH
OIICHKE, KOHTPOJE KadecTBa M CEepTU(UKAIMU CBHIPbS M MPOAYKLUHU; BHIOpATh PAIMOHATNBHYIO CXEMY
OMOTEXHOJIOTHYECKOTO TIPOU3BOJICTBA 3aJaHHOTO MPOAYKTa, OIEHUBATh TEXHOIOTHIECKYIO 2(()EKTHBHOCTH
MIPOU3BOJICTBA.

Brnaoemw.:

METOJIaMU pacueTa OCHOBHBIX CTaJUi TEXHOJOTMYECKOH CXeMbl, OMOTEXHOIOTUYECKOTO MPOIecca;
METOJaMH OYHMCTKH M CTEpWIM3AIlMU BO3JyXa, W TMHUTATEIbHBIX CpPEI; METOJaMH pacueTa OCHOBHBIX
MAacCCOOOMEHHBIX XapaKTePUCTHUK OMOTEXHOJOTHYECKOro O0OpYAOBaHHUS, METOJaMH pacueTa OCHOBHBIX
MPOIIECCOB  PA3JeICHUs]  MHOTOKOMIIOHEHTHBIX  CHCTEM;  METOJaMH  OLEHKH  d(PPeKTUBHOCTH
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OMOTEXHOJOTHYECKOrO IMPOIeCcCa; OCHOBHBIMH 0a3aMy JaHHBIX W MPOTPAMMHBIMH OOOJIOYKAMH JIS
OpraHM3ali MPOM3BOACTBEHHOTO IIpOIEcca; METOAaMH TPOBEACHUS CTAaHAAPTHBIX MWCIBITAHUNA TI0
OTIpe/ICTICHUIO TOoKa3aTeNnel (PU3NKO-XUMUIECKIX CBOWMCTB CHIPhS U MPOAYKIIMU; METOJAMU TEXHUYECKOTO
KOHTPOJISI 1O  COOJIOACHHIO  TEXHOJIOTUYECKOM  JUCHUUIUIMHBL B YCIOBHUSIX  JICHCTBYIOIIETO
OMOTEXHOJIOTHYECKOTO TPOU3BOCTBA.

3 KpaTtkoe coaep:kanue JUCHUNIUHBI

Beeoenue. 3anaun u copepxaHue AUCHUILUIMHBL. CBA3b C OOIIETEXHUYECKUMH U CHEIHMAIbHBIMU
JTUCIUIINHAMHU.

Pazoen 1. OcHogbl npoekmuposanus npeonpuamuil  OUOMEXHOI02UUECK020 npodus._
CocraBiieHHE€ TEXHHUKO-3KOHOMHUYECKOTO OOOCHOBaHMS TmpoekTa. TexHuueckuit mpoekr. Meromasl
pa3paboTKu TeXHOJIOrn4Yeckoil cxembl. CpaBHEHHE albTEPHATUBHBIX PELICHUH Mo Kaxaoi craguu. Ctaguu
XpaHEHUs! ¥ Pa3MHOKEHHUS [TOCEBHOIO0 MaTepuaa, MOATOTOBKU ChIPbsl, IPUTOTOBIICHUS MUTATEIbHBIX CPEl,
CTepUJIM3alluu MOTOKOB U oOopynoBaHus. Pabouune ueprexu. Pacuer texnonorumueckux cxeM. OCHOBHBIE
CBEJICHUS O TpaBuiIax opranu3anuu npousBoacTsa (GMP u oredectBennsbiit cranmapt PJI 64-125-91).

Pazoen 2. Teopemuueckue O0CHO8bL: MAMeEPUAIbHBII U IHEPZEMUUECKUIl OANaHCbl npouecca
Ouocunmesa,  menno-maccooomennvie  npoueccol  cmaouu  pepmenmayuu.  CTeXUOMETPUS
MHKPOOHMOJIOTMYECKOr0 CHHTe3a. MeTOoAbl pacdyera CTEXMOMETPUYECKHX Kod(pduuuenToB. Ilopsaok
COCTaBJICHUS MaTepHAIbHOTO OanaHca 6nocunTe3a. TemioTa )XKU3HeIeATeTbHOCTH.

Bnusinue ycnmoBuil  KyNbTUBUPOBAHHSI HAa  TEIUIOBBIACICHHE, BEIHMYMHY SKOHOMHYECKOIO
KodpuIMeHTa W CTeneHb yTuiausanuu cyocrpara. [loTpebneHne KuCIopoJa MHKPOOPTaHH3MaMH.
Maccomnepenaya Kuciopojga OT Bo3ayxa Kk Ouomacce. KoHIEHTpallMOHHBIE SMBI IO KHCIOPOAY.
Macconepenadya yriekuciaoro raza. MaccooOMeHHbIE XapakTepucTHKu (epmentepa. Pacuer o0beMHOTO
ko3 duimenTa macconeperaym.

Pazoen 3. Ilpakmuxa npoeedeHus OUOMEXHOIOZUYECKUX NPOUECCO8: CHIEPUNUIAUUA
MEeXHOI02UYeCKUX NOMOK08, aIPUpoéanue U  nepemeuiusanue  (HepmeHmayuoHHou  cpeovl,
neHoodpazoeanue u nenoauieHue é npoyecce Kyapmuguposanusa. CrnocoObl CTEPUIN3ALUU KUIKOCTEH.
Tepmuueckas crepunuzanus. Kunetnka rubenu Mukpoopranu3mMoB. Brusnue temmepatypsl. Kpurtepun
crepunmu3anuu. l[lepuonudeckas W HENpepbIBHAS cTepwiu3anus. Pa3paboTka TEXHOJOTHYECKHX CXEeM
cTepuimn3anuu xuakoctei. Crepmimsanus Bo3ayxa. OCOOEHHOCTH CTepuIH3yromiel GuiIbTpauu Bo3ayXa.
TexHoMorUYeCKre CXEMBbI CKATHS M OYUCTKH Bo3ayxa. Crepunusariusi 00OpyIOBaHMS, JEKOHTaMHUHAIIHS
BO3/lyXa B MPOU3BOJICTBEHHBIX TOMEIIIECHUSX.

Meroasl a’pupoBanus B (epmentepax. OrieHka ypoBHS adpupoBanus. l[lepeMemnBanue mnpu
depmenTanuu. Buapl nepememmuBaHMS: MEXaHUYECKOE, IMHEBMATUYECKOE W KOMOMHHMPOBAHHOE.
[Tenoob6pazoBanue u nenoramenue. [lenooOpa3zyromas crnocoOHOCTh. CpaBHEHHE METOJOB MEHOTAIICHHUS:
XUMHUYECKHE, MEXaHUYeCKHe, KOMOMHUPOBAHHBIE U TEXHOJIOTHYECKHE.

Pazoen 4. Knaccugukayusn, evioop u pacuem 0CHOBHO20 (hepmMeHmMAUUOHHO20 00OPYOOBAHUSL.
®epMeHTaIIMOHHOE 000pyHOBaHWE, €ro kiaccuukaius, BBIOOP KOHCTPYKLIHMOHHBIX MaTepUajoB.
CpaBaenue ¢epmentepoB. Kpurepum BbiOOpa depmeHTepa i KOHKPETHOTO MPOW3BOACTBA. MeETO b
ompezeneHuss BeMWUMHBI Kod(dduimenta wmaccomepenaun. MonenupoBanue ¢epmentepo. Paszden 5.
Tunoevle mexno02uuecKue cxemot, 60RPOCHL Peatu3ayuul.

51, Ananuz munogwvlx mMexHONI0ZUUECKUX CXE€M, MOOeNUposanue, Mmacuimaouposanue
ouomexnonocuueckux npoueccog. CHUHTE3 TEXHOJIOTUYECKUX CXEM; OCOOEHHOCTH MOJEIUPOBaHMS,
MacCIITaOMPOBAHUS U ONTUMHU3ALNN OMOTEXHOJIOTUYECKUX CXEM H MPOIIECCOB.

52. Pacuem u annapamypnoe ogopmienue OONOJIHUMENbHBIX CMAOULl, NPOUECCO8
paszoenienus MHO20KOMNOHEeHmMHbIX cucmem. Pacuer u anmapaTypHoe opopMIICHHE MPOIIECCOB pa3eieHus
MHOTOKOMITOHEHTHBIX CHUCTEM: PAaCTBOPEHUS, KPUCTAIUIN3AINH, aicopOimu, abcopOmu, MOHHOTO OOMEHa,
IKCTPAKIUH, QuoTaruu, QIOKYIAINN, OCAKICHHS, (UIbTpaIi, MEMOPaAHHOTO pa3JeNieHus, Cernapaiu 1
eHTpU(YTUPOBAHUS, BaKyyM-BBIMAPKH, CYIIKH; ammapaTypHoe oQopMIIEHHE CTaaui MpueMa, XpaHCHHUs,
JO3UPOBKH U TPAHCIIOPTUPOBKH CHIPHSL.

5.3. Kpumepuu onmumuzayuu ouomexmnonozuveckux npoyeccos. CTpykTypbl MaTeMaTHUECKUX
MoJieIeil TPOM3BOJICTBA; SKOHOMHYECKHE KPUTEPUU ONTUMHU3AIUHU MPou3BoIcTBa. OCHOBHBIE 0a3bl JAHHBIX
¥ TIpOrpaMMHBIE 000JIOUKH TSl OPTaHU3aIlMU TTPOU3BOCTBEHHOTO MpOIecca.

54. Memoovt u npubopvl Ona ananusza U KOHMPOAA OUOMEXHONO2UUECKUX NPOUEccos,
COBPEeMEHHbIE NPOZPAMMHbBIE CPEOCMEA OPZAHU3AUUU NPOU3E0OCHmEeHn020 npoyecca. KoHTponb u
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aBTOMaTH3alMs (EePMEHTAIMOHHBIX MPOILIECCOB M MPOLIECCOB pa3zaeieHus. V3MepsieMble 1 aBTOMAaTUYECKH
perynupyemble mapaMmeTpbl. THUIBI U OCHOBHBIE OCOOCHHOCTH HW3MEpPUTENbHBIX YCTPOHCTB, CPENCTB
KOHTpoJIs 110 MecTy. COBpeMEHHbIE TPOTrpaMMHbIE CPECTBA Mepeaaun JaHHbIX, JUCTAHIIMOHHOTO JOCTyIa U
KOHTPOJIA.

4 O0béM yueOHOI TUCIHIIINHBI

O0BbeM JUCHUIIINHBI
Bup yueOHoii paboTbl Axax, | Acip.
3E
q, q,

OO0masi TPy10€eMKOCTb 1M CHUTNITTHHBI 4 144 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHS: 2,67 96 72
Jlexkuun 0,89 32 24
ITpaktuyeckue 3ansatus (I13) 1,78 64 48
CamocrosiTeJibHasi padoTa 1,33 48 36
KonTtaktHas camoctosiTenpHasi pabora 0,4 0,3

1,33
CaMoCTOsTEIbHOE H3YUCHHE PA3/ICIOB JUCITUTIIMHBI 47.6 35,7
Buja nToroBoro KOHTpoJIs: 3auyer ¢ OEHKOMH

AHHOTANUsA padoyei MPOrpaMMbl JUCUUILIMHBI
«TeopeTuyeckue 0CHOBBI OMOTEXHOJIOT MU

1 Heap aucHUNIMHBI — (QOPMHUPOBAHUE Y CTYACHTOB 0a30BBIX 3HAHUI, JEKalIMX B OCHOBE
COBPEMEHHBIX METOJIOB HANpPaBICHHOTO OMOCHMHTE3a W YIpPaBICHUS (EPMEHTAIIMOHHBIMH IPOIECCaAMH,
UCIIONIB3YEMBIMU ISl TIONYyYEHUS! MPOJYKTOB OMOTEXHOJOTHH, PAa3BUTHE B CTYJIEHTaX CHOCOOHOCTEH K
aHanu3y ©U OOOOIICHHWIO HSKCIEPUMEHTAIbHBIX M JUTEPATYpPHBIX MJaHHBIX B 00JIACTH YMPABISIEMOTO
KYJIbTUBHPOBAHUS MUKPOOPTAaHU3MOB M IPYTHX OMOJIOTHYECKUX MPOAYIIEHTOB.

2 B pe3yabTaTe u3y4eHus AUCHUIIMHBI 00yYAOUIUICH T0JIKEH:

Obnadams cIeAyOINMMH KOMIICTCHIIMSAMA ¥ MHIUKAaTOpamMu ux poctwxenus: [1K-2.3; IIK-3.1; I1K-
4.1; IIK-5.1, IIK-5.3; IIK-6.2

3name:

O0COOEHHOCTH MOJICTMPOBAHUSI, MACIITAOMPOBAHUS W ONTUMHU3AIMU OMOTEXHOJOTMUECKUX CXEM U
MPOIIECCOB; OCHOBBI OMOTEXHOJIOTHH, OCHOBHBIE OMOOOBEKTHI M METOABI PA0OTHI C HUMHU; OMOXUMHYECKUE,
XUMUYECKHE B PU3HKO-XUMHUECKHUE TTPOIIECCH, MPOTEKaloe B OMopeakTopax v Ha CTaAusIX MepepadoTKH,
CBS3aHHBIX C BBIJICJIEHUEM W OUYMCTKOM IEJIEBOr0 MPOAYKTa; 3aKOHOMEPHOCTH KHHETHKU pOCTa
MHUKPOOPTaHU3MOB U 00pa3oBaHUs MPOAYKTOB METabOIM3Ma; MOJIETH POCTa M OOpa30BaHUsS MPOIYKTOB;
METO/1bl KYJIbTUBUPOBAHUS,

Ymemn:

BBIIETISITH MIPOJYKTHI MeTaboIM3Ma U3 KyJIbTYpPaJbHON KHIKOCTH W KIETOK MPOAYIEHTa METOAAMHU
SKCTPAKIMU, OCAXKJCHHUS, HWOHHOTO OOMEHa | YJIBTPAKOHIICHTPUPOBAHUS; OCYIICCTBISATH KOHTPOIb
COJIepKaHUs LEJIEBOTO KOMIIOHEHTA B MOIYIPOAYKTAX, OJy4aeMbIX Ha OTAEIbHBIX

TEXHOJIOTHYECKUX CTaJusX; MPOBOAUTH OOPaOOTKY pe3yIbTaTOB HU3MEPEHUN C HCIOJIH30BAHUEM
MAaKEeTOB MIPUKJIAJAHBIX IPOTPaMM; UCIOJIb30BaTh CTAHAAPTHI U IPYTMe HOPMATUBHbBIE TOKYMEHTHI TP OLICHKE,
KOHTpOJIE.

Bnaoemn:

METOJaMH TIPOBEJICHHS CTAaHIAAPTHBIX MCHBITAHWK TIO0 OMNpEACNICHUI0 TIoKazaTelied (Qu3nuko-
XUMHYECKHX CBOWCTB CBHIpbS U TMPOAYKIMU; METOAAMH IUIAaHUPOBAHUS, MPOBEACHUS U 00pabOTKH
OMOTEXHOJIOTHYECKUX IKCIIEPUMEHTOB.

3 Kparkoe coaep:kanue TUCHUNLIAHBI

Beeoenue. Bpenenwe, nenm u 3amaunm Kypca. KpuBasg pocTta MHKPOOPraHM3MOB B IPOCTBIX
NEPUOIUUECKUX YCIOBUAX, SKCHOHEHIMAIbHAS MOJEIb POCTa MHUKPOOPTaHW3MOB, MOHSATHE YIEIbHOMN
CKOPOCTH POCTa, SKOHOMUYECKOTO KOIPUIIMEHTa U APYTUX MapameTpoB, XapaKTEPU3YIOMUX IMPOIIECCHI
KynbTuBHpoBaHus. [lapamerpsl mporecca (epMeHTanMM, TO3BOJSIONIME YIPABIATH  POIECCOM
KyJIbTUBUpPOBaHUsA (TeMmreparypa, pH, KOHIEHTpalud KOMIIOHCHTOB TMHUTATEILHON CpPEabl, BKIIIOYAst
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kuciopon). Knaccudukanus MeTONOB yNpaBiseMOro KyJIbTUBUPOBAHHS — MPOCTOE MEPUOIUYECKOEe
KYJIbTUBUPOBAHUE, NIEPUOJUYECKOE KYJIbTUBUPOBAHUE, MEPUOJNYECKOE KYJIBTUBUPOBAHUE C MOJANUTKAMU,
NEepUOINYECKOe KYIbTUBUPOBAHKE C OTBOJIOM MTPOAYKTOB MeTab0IM3Ma, X KOMOMHALINY.

Pazoen 1. Kunemuxa pocma Mukpoopzanu3moas.

Kunernueckue MoJien pocta MUKPOOPTaHU3MOB, BIIHMSHHE KOHIEHTpAIMU CyOCTpara, MPOAYKTOB.
OOpaboTka SKCIEPUMEHTANBHBIX JaHHBIX MO KYyJIbTUBHUPOBAHUIO MHUKPOOPTaHU3MOB B IEPUOIUYECKUX
ycloBUAX (TpH 3a1aun). BnusHue KOHIEHTpaluu cyOcTpara Ha pOCT KIJIETOK, MOHSITHE JMMUTHPYIOIICH
KOHIEHTpauuu cybcrpara, ypaBHeHue Mono. WHrubupyromee neiictBue cyodcrpata, NpPOAYKTOB,
Monupukanuu  ypaBHeHUs MoHo, ypaBHeHHe MoHo-MepycamruMcKkoro, HaxoKJI€HUE KOHCTAHT.
OnTumMuzanus MpoOU3BOAUTENIBEHOCTH MIEPUOANYECKOTO peakTopa. OOpaboTka SKCIepUMEHTATbHBIX JTaHHBIX
10 NEPUOJUYECKOMY KYJIbTUBUPOBAHUIO IO YpaBHEHUIO MOHO.

CriocoOpl HENPEPHIBHOTO KYJIBTUBUPOBAHUS. XEMOCTATHOE KYJbTUBUPOBAHHUE, OCHOBHBIC MOHSTHSI,
YpaBHEHHSA XEMOCTATHOTO KYyJIbTUBHPOBaHUSA. JHeprusi noxanepxkanus. OOpaboTka 3KCHEpUMEHTATbHbBIX
JAHHBIX XEMOCTATHOIO KyJIbTUBUpOBaHMs. HaxoxkneHue KOHCTaHT B ypaBHeHMH MOHO. XeMOCTaTHOE
KYJIbTUBHpPOBaHHE C TMEpPEMEHONW JUMHUTHUpYIOUIero ¢akropa. XeMOCTaTHOE KyJIbTUBUPOBAHHUE JBYX
MUKpoopranusMoB. Ilpouecchl aBTocenekuuu B xemocTtare. OnTuMu3anusi IpOU3BOJUTENBHOCTH OHOTO
xeMocTaTta. PacueT NpoM3BOJIMUTEIBHOCTH XEMOCTAaTa. XEMOCTATHOE KYJIbTUBUPOBAHUE C PELHKIOM IO
OuomMacce, C pEHUKIOM IO KyJIbTypaibHOW >kuiakocTH. Kackan xemocraroB. TyOyinspHas KynbTypa.
Typbunocratnoe KyiabTuBUpoBaHHE. OCOOCHHOCTH KYJIbTUBUPOBAHMSI T€HHO-WHKEHEPHBIX IIITAMMOB.
NmmoOnm3anust KI1eTOK MUKPOOPTaHU3MOB, METOJIbI MMMOOMIIN3AIINH, N3MEHEHHE KOHIICHTPAIIUH KIIETOK
B UMMOOUJIM30BAHHOM COCTOSIHUU BO BPEMEHHU.

Pa3zoen 2. Ocnosnvie memabonuueckue npoyeccol 8 KiemKax.

Anabonnueckne ¥ KaTabolIMuecKHe TMpOIecChl, MX B3aMMOCBS3b B KIETKax. PerynupoBaHue
(epMEHTAaTUBHBIX MPOLIECCOB B KJIETKAX MUKPOOPraHM3MOB Ha YPOBHE (PEPMEHTOB, HAa YpOBHE I'€HOMA.
Annocrepudeckue hepMeHThI, Mojenb JKako6o-MoHo. Ponb sHeprernueckux skBuBajieHTOB (ATO/HAMD
U JIp.) B PETyJIMPOBAHUH MTPOLIECCOB, IPOTEKAIOIINX B KJIETKaX.

TpancnopTHble IpoOLECCH B KJIETKaX, MACCUBHBIA M AaKTUBHBIM TPAHCIOPT, TPAHCIOKALMS TPYIII.
DKCHepUMEHTAJIbHOE OIPEJIETICHUE TUIIA TPAHCIIOPTA.

Poct MukpooprannsmoB Ha caxapax. JlocTymHOCTbh caxapoB, THAPOJIM3 MOJIUCAXAPUAOB, TPAHCIIOPT
caxapoB B KIETKM, BKJIIOUYEHHE caxapoB B aHAOOJMYECKHWE U KaTaOOJIMYECKUE MPOLECChl, B3aUMHOE
peryarpoBaHue MpoleccoB MeTaboau3Ma cyocTpara BHYTPU KIETOK.

I'mukonu3 kak 3tan TpaHcopMmanuu YriIEBOAHBIX CYOCTpaTOB M €ro IHEpPreThyYecKas CYIIHOCTH,
neHTo3odochaTHli UK, B3auMOCBs3b Tiukonuza u [IDI. KI'JI® nyrs. B3auMocBsi3b OCHOBHBIX
MeTaboIMYECKUX MPOIECCOB M pErylupoBaHHEe MeTaboiu3Ma cyOcTpaTa B 3aBUCUMOCTH OT YCIIOBHH.
Ob6pa3zoBanue anetwin-CoA, peryisTopHblie (epMeHThI U UX B3aUMOCBS3b C OOIIUM MeTab0Iu3MOM

cyoctpara. Llukin TpukapOOHOBBIX KHUCIOT, OOpa3oBaHME BOCCTAHOBJIEHHBIX HSKBHBAJIEHTOB,
B3aMMOCBS3b (DEPMEHTATUBHOW AaKTHMBHOCTU IMKIA C JPYTUMH METabONIMYECKUMHU MpOIleccaMu,
IPOTEKAIMMU B KieTkax. /[lpixatenbHas nenb — oOpazoBaHue AT®. AHoOMIepoTHYECKHE peakluu
(oOpa3zoBaHue okcaoarerara).

OOmiass  B3aMMOCBSI3aHHOCTH ~ IIPOLECCOB  aHabonu3Ma W KaTabonM3ma  caxapoB, pOJib
dochoppyKTOKHHA3BI U IPYTUX (PEPMEHTOB B PETYIMPOBAHUU METabOJIM3Ma caxapoB 110 TOMY WJIH MHOMY
MeTabonuueckomy nytu. CpaBHEHHE SHEPreTHUecKod 3(p(PEKTUBHOCTU PA3IUYHBIX MYTEH acCUMMIALINU

caxapos.
Poct MuKpoopraHu3sMoB Ha 3THUJIOBOM CHHUpPTE U anerare. POCT MUKpOOPraHW3MOB Ha H-aJKaHax.
IIponieccbr  Tpancmopra. IlepBuyHOE OKHCIeHHE — OKHCIeHHMEe ¢ oOpazoBanueM aneTuia-CoA.

DOYHKIIMOHUPOBAHUE TIMOKCUIIATHOTO IITYHTA.

Poct nHa apomatuueckux yrieBojopoaax. Poct mukpoopranuzmoB Ha Ci-COEIMHEHUSX, MPOLIECCHI
TpaHCIIOpPTa B KIETKY, KaTaOOJIMYecKHe TMpOIecChl, BKIOYeHHE ¢opMaibaeruia B aHaOOIMUYEcKHe
MPOIIECCHI, CEpUHOBBIN MyTh, Cs-TyTh. B3anMOCBs3b aHA0O0IMYECKUX U KATAOOTUIECKIX MTPOIIECCOB.

Pazoen 3. Hanpaenennwtii cunme3s nepeudHbIX U 6MOPUYHBLIX MEMadoaumos.

Knaccudukanus mpoayKTOB MHUKPOOHMOJOTHYECKOTO CHHTE3a, IMEePBUYHBIE U  BTOPHYHBIC
MeTabonuTel. HampaBieHHBIH CHHTE3 MPOAYKTOB IMEPBHYHOTO MHUKPOOHMOJIIOTHYECKOTO IMPOUCXOKICHUSI.
OOue KOHLENIMU CcOo3/laHus mporeccoB. CHUpPTOBOE OpokeHHe, CIOCOOBl YHPABICHHUS MPOIECCOM
(@ddext Ilactepa, cnocoOsr Opoxkenns o Heitbepry, addext Omnn). MomodHokuCIIOe OpOoKEHHUE, IPyTHe
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BUABl OpokeHus. BbIOOp ONTHMAalIbHBIX CIIOCOOOB KYIbTHBHUPOBAHMSA MJSl JOCTHDXKEHHUS IOCTABJICHHOM
3agaun. HenonmHoe okucieHue, HampaBieHHbIH OMOCUHTE3 YKCYCHOM KHCIIOTHI, TpaHChopMalusi copoura B
cop0o3y, HampaBlI€HHBI CHHTE3 KHCIOT M KeTOHOB. OOIIMe MoaXoAbl HANpaBICHHOTO OMOCHHTE3a
TPUKApOOHOBBIX KHCIOT (JIMMOHHOM KHCIIOTHI), CIIOCOOBI YIIPABICHHS U pealli3alliy Mpoliecca.

HanpaBiieHHBIN cUHTE3 NOIMCaxapu10B. I TIOKOHEOreHe3, B3aUMOCBA3b C IPOLECCAMU ACCUMUIISLIUU
caxapos, poJib hocarassi.

HanpaBnennslii cuHTe3 NMNUA0B dYepe3 MadoHWI-COA H JHMIONOAOOHBIX COCAMHEHUH uyepes
uzoneHtuwinupodocdar. HampaBrneHHBI CHHTE3 aMHUHOKUCIOT: CHHTE3 TIJIyTamara M [JIyTaMHHa,
ACCUMIJIALIMA aMMHUaKa, aMHUHOKHCIOTBI aclapariHOBOTO pfAla, OMOCHHTE3 JU3WHA Ha YIJIEBOJAHOM H
YKCYCHOKHCIIOM CyOcTpartax, oOuuii MeTaboan3M B KIIETKaX.

Hanpapnennsiif 6MOCHHTE3 apoMaTHYECKUX aMHUHOKHCIOT Ha mpumepe Tpunrodana. [Ipumenenue
TeHHO-WHXEHEPHBIX IITaAMMOB MHUKPOOPTaHU3MOB JUISI HAIIPABICHHOTO CHHTE3a aMUHOKHCIIOT.

Crioco0 cuHTe3a aMMHOKUCIIOT C UCIIOJIB30BaHUEM MPEIIeCTBEHHUKA U MIMMOOUITU30BAaHHBIX KIETOK
(cuHTE3 acmaparMHOBOW KUCIIOTHI U3 (hyMapoBOii), BIUSHUE yCIOBHI KyJbTUBUPOBAHHS Ha HAIPABJICHHBIH
CUHTE3 — HAIpaBJICHHBI CHUHTE3 SOJIOYHON KHCIOTHI WM aclaparduHOBOW B 3aBUCUMOCTU OT COJIEBOTIO
COCTaBa.

OOmme TONOKEHUs HAIMpaBICHHOTO CHHTE3a TMEPBUYHBIX METabONIHMTOB, BBHIOOP YCIOBUU
KyJbTUBUPOBAHHUSA JUISI JIOCTHIKCHHS ONTHMAIBHBIX I1apaMeTpoB Iporecca.buocnHTes MpoayKTOB
BTOpPUYHOrO0 MeTabonu3ma: OWOCHHTE3 aHTHUOMOTHUKOB. Poib aHTHOMOTHKOB B MeTabOIU3ME KIIETOK,
AHTHOMOTHKY Kak (akrtopel auddepeHcannu KICTOK, WX BIHSHHEC Ha OOmyH (EepPMEHTATHBHYIO
aKTUBHOCTh. HampaBneHHbIl OMOCHMHTE3 MEHUIIMIINHOB, MOMTYCUHTETUYECKHEe aHTUOMOTHKU Ha OCHOBE 6-
AIIK. TMomumentuaHple aHTHOMOTHKHW, OTJIMYHE CHHTE3a OT CHHTe3a OenkoB. HampaBieHHBIH cHHTE3
BUTaMuHa Bio.

4 O0bém yueOHOH TUCHHUIIINHBI

O0beM qMCHHUIIIMHBI
Bup yuyeoHoii padoTbl Axax, | Actp.
3E
4. 4.
O0mas TpyA0eMKOCTh JIMCIHIIIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 3,56 128 96
B TOM 4HcJje B popMe NPAKTHYECKO MOAT0TOBKH 0,22 8 6
Jlexun 0,44 16 12
[Tpaktuyeckue 3anstus (I13) 1,34 48 36
JIaGoparopusbie padotsl (JIP) 1,78 64 48
B TOM 4HCIE B GOopMe MPAKTHYECKON TOJATOTOBKH 0,22 8 6
CamocrosiTesbHasi padoTa 0,44 16 12
KoHnTakTHas camocTosiTellbHas paboTa 0.44 0,4 0,3
CamocTosiTenbHOE U3YUYEHHE Pa3/1eJI0B JUCIUILIMHBI ' 15,6 11,7
Bua uTOroBOro KOHTpoOJIs: 3adeT ¢ OLEHKOM
AHHOTanus padoveil NPOrpaMmMbl JUCHUIJIMHBI
«OCHOBBI OMOKMHETHKI
1 Ieab AUCHMIUVIMHBI — O3HAKOMIJICHHE C COBPEMEHHBIMH TIOAXOJaMH K MaTeMaTHYECKOMY

OMHMCAHUI0 OMOXUMUYECKUX U MUKPOOHMOIOTHYECKUX TporieccoB. OCBOEHNE OCHOBHBIX TIOJXOJI0OB aHAIN3a U
COCTaBJICHUS] KHHETUYECKHX MOJIETICH, MPOTEKAIOMNUX B PEAThHBIX CHUCTEMaX, OMOXUMHUUYECKUX PEaKIUi 1
MUKPOOHOJIIOTUYECKUX TporieccoB. [lo OKOHUAHWU M3y4YEeHUS Kypca W YCIENIHOW cIa4yM 3a4eTa CTYISHTHI
JIOJDKHBI UMETh TOJTHOE TPE/CTaBlieHne 00 OCHOBHBIX 3aKOHaX M MeToaax (epPMEHTATUBHOW KHMHETHKU M
OMOKMHETHUKH.

2 B pe3yabTare n3y4eHus JTUCHUTIMHBI 00YYAKOIIMIiCS 10IKEH :

Obaadoams cAenyONMMI KOMIETSHIIMSIMHA U WHANKaTOpamMu ux goctuxenus: [1K-3.1; I[1K-6.1; I1K-
6.2
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3uams:

COBPEMEHHBIE NPEJCTABICHUS O CTPOCHUHM (PEPMEHTOB, MEXaHU3MaxX B3auMoJeicTBUs (epMeHTa ¢
cyOcTpaTom, MOJIEKYJISPHBIX MEXaHHW3Max (PEpMEHTATHBHOTO KaTalW3a; MOJIOKEHHs Teopuu Muxasmuca-
MeHTeH; MeXaHW3Mbl  BO3JACUCTBUSA  A(PEeKTOpOoB  (MHTHOMTOPOB/aKTUBATOPOB) Ha  (EPMEHTHI,
MaTeMaTHYECKOE OIMCAaHHE PA3IMYHBIX KHHETHUECKHUX Mojeneil Bo3aeicTBus 3((eKTopoB; BIHSHHE
YCIOBUH OKpYyKarolled cpeipl Ha KUHETUKY (DEpMEHTAaTHBHBIX pEAKUMHA; OCOOEHHOCTH METOJIOB
CTallMOHAPHOM W HECTAlMOHAPHOW KHHETUKUW (PEPMEHTATHUBHBIX MPOIIECCOB;, OCHOBHBIE CHOCOOBI
UMMOOMIM3auu  (PEpMEHTOB; OCOOCHHOCTHM KHHETHYECKOTO OIMCAHUS peakUUil MpH HCHOJIb30BaHUU
UMMOOMJIN30BaHHBIX (DEPMEHTOB; KUHETUYECKHE OCOOEHHOCTH POCTa MUKPOOHBIX IMOMYJIALUHN; pa3ndHble
TUTIBI KHHETHYECKUX MOJENEH pocTa MUKPOOHBIX MOIYISAINN; BIUSHUE YCIOBUN OKPYXKAIOMIEH Cpelbl Ha
KMHETHKY pocTa MHUKPOOHBIX MONYJSILMHA; BapuaHTbl MHTUOMPOBAHUS W aKTUBAalMM  POCTa
MUKPOOPIraHU3MOB U UX KUHETHUUYECKOE ONMCAHNUE; KWHETUUECKOE ONHMCAaHNE aCCOLUAMI MUKPOOPTraHU3MOB,
COBOKYITHOCTEH MOMYJISALMMA, B3aUMOJICHCTBYIOIIUX 110 IPUHLUITY XUITHUK-KEPTBA.

Ymems:

OIpeNeNIATh KUHETUYECKHUE MapaMeTpbl (PepPMEHTATUBHBIX PEaKLUi, MCIOIb3Ysl PAa3JIMYHbIE THIIbI
rpadu4eckoro anaian3a (GEepMEHTATUBHBIX IPOIECCOB; OMPEENATh TUI MHTHOMPOBAaHUS (EPMEHTATUBHBIX
peakuui Mo pe3yibTaTaM >KCIEPUMEHTAIbHBIX HCCIIEOBAaHUI; HAaXOAUTh KUHETHMUYECKHE KOHCTAHThHI B
cllydae pa3jIMYHBbIX BapHaHTOB WHTUOMPOBaHUS (EPMEHTOB, OOpaTUMOW H30MepHu3alu (PEPMEHTOB B
HEaKTUBHYIO (QOopMy, HHTHOMPOBAHUHU CYOCTPaTOM/IIPOAYKTOM, HEOOPATHUMON HMHAKTHBAIMH (DEepMEHTa;
paccuMThIBaTh KWHETHYECKHE IapaMeTphl pOCTa YHCICHHOCTH MHKPOOHBIX TOMYJISIHA; COCTABISATH
KUHETHYECKHE MOJEIH POCTa YUCIEHHOCTH MUKPOOHBIX MOIMYJISALMA U HAKOIJICHHs! IPOJYKTOB OMOCUHTE3a;
OTIPENeNIATh JIMMUTHPOBAHNE/MHTUOUPOBAHUE POCTA MHUKPOOHBIX MOMYJSAIUH M3 BHJAa KHHETHYECKUX
KPHUBBIX POCTA.

Braoemy:

METOAAaMU IUIAHUPOBAHUS SKCIEPHUMEHTOB [0 MCCIEIOBAHUIO KHUHETHUYECKHX XapaKTepUCTUK
(epMEHTaTUBHBIX MPOIECCOB;, METOAaMH TIpaduyeckoro aHanM3a JKCIEPUMEHTAJBHBIX JTaHHBIX
(epMEHTATUBHBIX pPEaKLUUH, NPOTEKAIOIUX B PEAIbHBIX pacTBOPax; METOAAMHU HCCIIEAOBAaHUS IO
OIpPE/ICNICHUI0 KUHETUYECKUX I1apaMETPOB POCTa UYUCIEHHOCTH MHMKPOOHBIX MONYJISIUN U HAKOIUICHUIO
IPOAYKTOB OMOCHHTE3a; METOJIaMH ONPE/IETICHNsI OCHOBHBIX KHHETUYECKMX TapaMEeTPOB POCTa YUCIEHHOCTH
HOMYJISIIIMY B CIyYasX JUMUTHPOBAHUS/UHIMOMPOBAHUS POCTA.

3 Kparkoe cogep:xanue TMCHUTIMHbI

Beeoenue. [1peamet u 3a1aun OMOJIOTUYECKON KHHETUKH, €€ CBA3b C POJCTBEHHBIMU JUCITUTUIHHAMM.
3HayeHne OMOJIOTUYECKOM KMHETHKH JUIsl OMoTexHoioruu. Mcropus pa3Butus pepMEeHTaTUBHOW KUHETHKH
1 OMOKWHETHKH.

Paszoen 1. ®epmenmamuenan KuHemuKa u Kamaius.

Crpoenue u knaccupuxanus pepmenton. Kodpepmentsl, kopaktopsl. CpaBHEHUE HEPMEHTOB C
KaTajn3zaropamMu. MoseKynspHble MEXaHU3Mbl (PepMEHTATUBHOIO KaTalln3a.

OcHOBHbBIE TIOJIOKEHUS Teopuu (hepMeHT-cyOcTpaTHOro Komiuiekca. BeiBon auddepeHnmnanbHoOM
¢dopmbl ypaBHeHus: Muxasnuca-MenTeH. YpaBHenue bpurca-Xonaeitna. Tunsl  KOOpIMHAT, HCIOIb3yeMble
JUISL aHaJIN3a KHHETHYECKUX KOHCTAaHT OMOXMMHUYECKUX peakluii B OnorexHoioruu. [lonstue 06
uHruouropax/akruaropax. OTHOKOMIOHEHTHOE (TIOJIHOCTbHIO KOHKYPEHTHOE, IIOJIHOCTBIO
HEKOHKYpEHTHO€) HuHrubupoBanue. ['paduueckas HHTepHperanys HHTUOMPOBAHUS B KOOPAMHATaX
JlaitnyuBepa-bepka, J[lukcoHa. JIByXKOMIIOHEHTHO€ IIOJHOCTBIO KOHKYPEHTHOE (B3aMMO3aBHCHUMOE,
B3alMOHE3aBHCUMOE) HHIMOUPOBaHKE, OJHOCThIO HEKOHKYPEHTHOE B3aMO03aBUCUMOE HHTMOUPOBAHHE.

BbIBoJT ypaBHEHHS U OCOOCHHOCTH HAaXOXKJEHUS KaTATUTHUECKUX KOHCTAHT B clydasx oOpaTuMoii
nu3oMepu3aluu pepMeHTa B HEaKTUBHYIO (hopMy, HHTUOMpPOBaHUs CyOCTpaTOM, aKTUBALIUU (hepMEHTA.

WnterpansHas ¢opma ypaBHeHus Muxasnuca-MenteH. OcoOeHHOCTH ee  TpaduuecKoi
UHTEpIpEeTallMl B Cllyyae MHTUOMpPOBaHUS MPOAYKTOM. BrusHue Temmneparypel Ha CKOpPOCTb
(depMeHTaTUBHBIX peakuuid. [IpuMeneHne uHTErpaibHOM hopMbl ypaBHeHUsT Muxasnuca-MeHTeH B ciaydae
HeoOpaTuMol MHaKkTHBAIMK GepMenTa. Biusuue pH Ha ckopocTh pepMEHTATUBHBIX PEAKIIHA.

Pazoen 2. Memoowl ghepmenmamuenoil KunemuKu.

CranuoHapHasi U HecTallMOHapHasi KHHETHKA (0COOCHHOCTH U almnaparypHoe opopMIIEHHE METOOB,
UX JOCTOMHCTBA U HEJJOCTATKH).

NMMoOunm3oBaHHbIE EPMEHTHI — JOCTOMHCTBA U HEAOCTATKU. Posib HOCHTENS TIPU MCTIONb30BAaHUH
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UMMOOMIN30BaHHBIX (epMeHToB. [luddy3noHHBIE OrpaHMYEHUs B KaTajiu3e HMMOOMIN30BaHHBIMH
dbepmenTamMu (MMMOOUIIU3ANKs B TIOpax, NMpoduiab KoHIeHTpammii). Moayns Tue. CriocoObl ycTpaHeHUs
TG PY3MOHHBIX OTPAHUYCHUH.

Pazoen 3. Kunemuxa pocma nonynayuii.

Kunernueckue 0coOEHHOCTH pocTa MUKpOOHBIX momyisiuid. Kierounstii mukn. TunuyHas KpuBas
pocTa MUKpPOOHBIX KyJabTyp. OnpesnereHre OCHOBHBIX IapaMeTpoOB pOCTa MUKPOOHBIX MOMyJsuui. Turbl
KMHETHYECKUX MOJENeH pocta MHUKpOOHBIX momynsuuil. IlpencraBienne o MeTabOIMUECKUX MOIETSAX
pocta. BiusHue Ha KUHETHYECKME MOJAEIM OCOOEHHOCTEH Ppa3MHOXKEHHMsS MMKpPOOHBIX KYJIbTYD.
OCOo0eHHOCTH KHHETUYECKUX MOJIeieil pocTa OHO- U MHOTOKJIETOUHBIX KYJIbTYP.

Bnusinue ycnoBuii okpyskatoueil cpensl (pH, temmneparypa, aspanus u Ip.) Ha KMHETHKY pocTa U
HAaKOIJICHWE  MeTa0OJUTOB  MMKPOOHBIX  KyiabTyp. JIMMuUTHpOBaHME pocTa  MHUKPOOPIaHHU3MOB.
MHorocyOcTpaTHbIE TPOLECCHI.

WurubupoBaHue W akTUBAlMs pocTa MHKPOOPraHu3MoB. VHrubupoBaHue pocra H30BITKOM
cyoctpara. MHrubupoBaHue pocta MHKPOOHBIX MOMYJISIUN TpoaykramMu Mmerabonusma. OnpenerneHue
MeXaHU3Ma MHIMOMPOBaHMS U3 BUJJa KHHETHUECKOM KpUBOW POCTA KyJIbTYpbl MUKPOOPTaHU3MOB.

Oco06EHHOCTH KHHETHYECKOT'O OMMCAHUS POCTA ACCOUAIMNA MUKPOOPTaHU3MOB.

[Tonynsanuu, B3aMMOIEHCTBYIOIINE TI0 IPUHIUITY XUITHUK-KEPTBA.

[lepuoanueckue koaeOaHNs YUCIEHHOCTH XUIIHUKA U KEPTBBI B pamkax mozenu Jlotku-Bonbrepa.

4 O0bEémM u3yuyaeMoiil TMCUUTITHHBI

O0BLeM TUCHUIITTHHBI
Bup yuedHoii paGoTbl Axan. | Actp.
3E
q, q,

O01masi TPy10eMKOCTh TUCHUILIHHBI 3 108 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 2,22 80 60
Jlexuuu 0,89 32 24
ITpaktrueckue 3ausitus (I113) 1,33 48 36
CamocrosiTesibHas padoTa 0,78 28 21
KoHTtakTHas camocTosTeNbHas paboTa 0,4 0,3

0,78
CamocTosiTeIbHOE M3YUCHHE Pa3/IeNIOB AUCITUTUIMHBI 27,6 20,7
Bua uTOroBOoro KOHTpOJIA: 3adeT ¢ OLEHKOM

5.3 IMCUMNINHBI YaCTH, (POPMHPYEMOii yUACTHHKAMHE 00Pa30BaTeJbHBIX OTHOUMIEHU (I CIMILTHHbI
10 BBIOOPY)

AHHOTanus padoveil NPOrpaMmMbl AUCHUIIMHBI
«MeToabl PH3UMOJIOTHH»

1 Ieab AMCHMINIMHBI. OCBOCHHE CTY/IEHTaMH OCHOBHBIX HPUHIIMIIOB U TEOPETUUECKHUX MOJIOKEHHUM
UH)KEHEpHOW  HSH3UMOJOrMM; (GOpMHUpPOBAHHE Yy CTYJAEHTOB MOHUMAaHHUS  OCOOEHHOCTEH
OMOTEXHOJOIMYECKUX TMPOLECCOB C YydacTUeM (DEPMEHTOB; YCBOEHHE OCHOB KOHCTPYMPOBAHHUS H
MOCJIEIYIOLIEr0 UCIOIb30BaHNs B OMOTEXHOJIOTMH OMOKATaIN3aTOPOB € 331aHHBIMU CBOWCTBAMH.

2 B pe3yabTare n3yyeHusi JUCHUTLIMHBI 00YYAIOUIMIACS TOJIKEH:

Obaadoams cnenyoNMMI KOMIETESHIIMAMEI U UHANKaTopaMu ux noctuxenus: I1K-3.1; [1K-4.1; IIK-
5.2; I[IK-5.3.

3nams:

- OCHOBHBI€ MTPUHIIUITBI MEXaHU3MOB (DEPMEHTATUBHOI'O KaTaln3a;

- METO]Ibl UMMOOMITN3alUK (PEPMEHTOB U KJIETOK;

- BBIOOP ONTHUMAILHOIO HOCUTENS U METO[a €ro aKTHBAlUY;

- METO/Ibl OLIEHKU CBOMCTB MOJIY4€HHBIX UMMOOUIN30BaHHBIX ()EPMEHTOB;

- crabminzanus GepMEeHTOB B OMOTEXHOJIOTHYECKUX CUCTEMAX.

- (epMEeHTaTUBHbIE PEaKIIMU B CUCTEMAX C OPraHMYECKUMHU pacTBopuTeasiMu. VX npukiaaHoe
3HAUEHHUE;
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- WCCIICTOBAaHMS CBOWCTB MOJIYY€HHBIX UMMOOUITN30BaHHBIX ()EPMEHTOB;

- BaYKHEHIIINE MPOU3BOJCTBA C HUCIIOJIB30BAHHMEM HMMOOWIN30BAHHBIX (DEPMEHTOB I HYXK]
MPOMBINIICHHON, METUITUHCKOH, CeThbCKOX03iCTBEHHOM, SKOJIOTHUECKOM 00acTell mpon3BOCTBA;

Ymems:

- ornpeaensaTh GepPMEHTATUBHBIC AKTUBHOCTH HATHBHBIX M MIMMOOWMIIN30BAHHBIX TPENapaToB;

- OCYIIECTBISTH KOHTPOJIb COJIEPKaHUS aKTUBHBIX TPYIII IMOCIC MOAU(DHUKAIIUN MATPHUIIBL;

- MPOBOANTH 00pabOTKy pe3yabTaTOB M3MEPEHHH C HCIOJIb30BAHUEM ITAKETOB MPHUKIATHBIX
nporpamm;

- WCIIOB30BaTh CTAHAAPTHI W JPyru€ HOPMATUBHBIE JOKYMEHTBHI IpPHU OIEHKE, KOHTPOJIE
KauecTBa U CePTH(UKAIUU UCXOTHOTO CHIPhSI U MOJIy9aeMOU MPOAYKIINY;

- OTIPECIISATH TAPAMETPHI CHIPHS M MPOAYKIIUU TIPU UX CEPTHPUKAIUY;

- BEIOpaTh PAIMOHAIBHYIO CXEMY TOJIYYEeHUsS UMMOOUIM30BAaHHBIX WIIM CTAOMIIM3HPOBAHHBIX
dopm pepmeHToB.

Braoemy:

- MeToJlaMu ofpezeneHus: (epMEHTATUBHON aKTUBHOCTH HATUBHBIX U HMMMOOWIN30BAaHHBIX
IpenaparoB

- METOJaMH aKTHUBAIIMU HOCUTEIIEH;

- METOJaMH TPOBEACHHUS CTAHIAPTHBIX HCIBITAHUN IO OINPEACIICHUIO TMOKa3aTenen (HU3uMKo-
XUMHUYECKUX CBOMCTB HCIIOIb3YEMBIX HOCUTENICH;

- METOJIaMH UCCIICAOBAHUS ITOJTYICHHBIX HIMMOOMIIN30BaHHBIX ()OpM (DEPMECHTOB;

- METOJaMH TUTAHUPOBAHMUS, IPOBEACHUS U 00pa0OTKM OMOTEXHOJIOTHYECKUX IKCIIEPUMEHTOB.

3 KpaTkoe coaep:kaHue TUCHUTLIAHBI

Beeoenue. CoBpeMEHHOE COCTOSSHUE M TEPCIEKTUBBI Pa3BUTHS WHKEHEPHOU SH3UMOJIOTHUHU.
[IpenmeT MHKEHEPHOU SH3UMOJIOTHH.

Pazoen 1. Depmentsl. PepmeHTaTHBHBIA Karaam3. CoBpeMeHHas  MEXIYyHapoJHas
Homenkiarypa EC — enzyme code. BenkoBbie u HeOenkoBbie hepMeHThI (prOo3uMbl). [IpoCcThie U CI0XKHBIC
dbepmenThl. [IpUHIKIIBI TPOCTPAHCTBEHHOW OpraHM3aluyd MOJEKYIbl (epMeHTa, MPoOIeMbl CBOPAYUBAHUS
MOJIMTIENTHIHON IICTIOYKH B HATHUBHYIO KOH(OPMAIIMIO, €€ BAXKHOCTH JUIsI SH3WMOJIOTHH; COBPEMEHHBIC
MPEJCTaBICHUST O MeXaHu3Max (OPMHUPOBAHUSA MPOCTPAHCTBEHHON CTPYKTYphl O€NKa; HepapXU4ecKHii
MPUHITMIT CBOPAUYUBAHUS; MPOMEKYTOYHBIC COCTOSIHUS B MPOIIECCEe OpraHU3allii HAaTUBHOW KOH(OpMaIuu;
COBPEMEHHOE COCTOSIHME 3HaHWW O OelKax TEMIOBOro IOKa M CTPYKTYpe IIANEPOHOB; JIOMEHBI, HX
CTPYKTYpPHBIE W (PYHKIIMOHAIBHBIE XapaKTEPUCTUKHU; POJIb MYJIbTHJIOMEHHOW OPTraHHU3alldd MOJIEKYJIbI
dbepmeHTa B ompeneneHnd ee (yHKIIMOHAIBHBIX CBOMCTB, (DOPMHUPOBAHHE aKTUBHOTO IIEHTpa Ha TpaHUILIe
MEXIy JOMEHAMH. POJIb MOJABMKHOCTH JOMEHOB B KaTalln3e, CTPYKTYPHBIE OCHOBHI peann3anuu peHoMeHa
UHAYIIUPOBAHHOTO COOTBETCTBHUS, PETYJSITOPHBbIC JOMEHBI, JOMEHBI, 00ECIEUHBAIOIINE CBS3BIBAHUE C
MeMOpaHamu; (akTopbl ornpeaenstonme 3PpPeKTUBHOCTh U CENU(PUIHOCTh (EPMEHTATUBHOIO KaTallu3a,
KOMIUIEMEHTAPHOCTh MEXAY (PepMEHTOM U cyOcTpaToM. MeToasl HAEHTU(UKAIMU aKTUBHOTO IEHTpa
dbepmenToB. CTpykTypa, CBOWCTBA W MEXaHU3M JCHCTBUS OuokaTanu3aTopoB. CXOACTBO W OTJIMYME
OMOJIOTHYECKHUX KaTaJlu3aTOpOB OT CHHTeTHYeckuX. [IpenmyriecTBa U HeJOCTATKU OMOKaTalu3a MpH €ro
WCIIOJIb30BAHUU B TEXHOJIOTHYECKUX MPOIeccax.

Pazoen 2. Hocurenun. Meroabl akTUBanuM Hocutesel. VieanpHble MaTepuanbl, UCIOIb3yEMbIE
st umMoOwmim3anuu - pepmeHToB. TpeGoBanust k HocuTensM. OpraHuyecKMe W HEOPTaHHMYECKHE
Matepuanbl. [IpupogHbie U CHHTETHYECKUE OpraHMYeCKue MoJIMMEpHbIe HocuTenu. [IpupoaHbIX moaumepsl -
OCJIKOBBIC, TOJMCAXAPUAHBIC W JIMIMUIHBIE HOCHTENIH, a CPEAM CHUHTETHYECKUX - TOJMMETUIICHOBBIC,
nonuaMuaHble U nonudupHble. [IpenMyiiecTBa MPUPOAHBIX HOCUTENEH W UX HemocTaTtku. llemmronosa,
JIeKCTpaH, XUTHH U uX npou3BoaHbie. Kepatun, pubponH, KoareH u mpoayKT MepepadOoTKH KoJulareHa -
kenatuHa. CHUHTETHYECKHE TNOJMMEpHble Hocutenu. I[lpemMmylecTBa CHHTETUYECKHE HOCUTEIEH U UX
HenocTaTku. [lonmmepbl Ha OCHOBE CTHPOIIa, AKPHIJIOBON KHCIIOTHI, TOJTMBUHUAIIOBOTO CITUPTA; TIOJIMAMHUTHBIE
U ToiuyperaHoBble nonuMmepbl. Hocurenu Heopranmdyeckod mnpupoasl. CTekna, TIHHBI, KEPaMUKH,
rpaguToBas caxa, CHJIMKAreis, CHUJIOXPOMBI W OKCHABI MeTauioB. (OCHOBHBIE TIPEUMYIIECTBA
HEOPTraHWYECKUX HOCUTENIEH U UX HEAOCTATKU. MeTOo bl aKTUBALIMM HOCUTENEH
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Pazoen 3. Metoabl umMMoOMaM3auum (epmeHToB.  XUMHUYECKHE U (PHU3MUECKUE METOJbI
umMMmooOuIu3anuu  GpepMeHToB. OCHOBHBIE INPEUMYILECTBA HCIOJIB3YEMBIX METONOB M HX HEIOCTaTKH.
Heo6xomuMocTh momdopa ONTUMANbHBIX BapuUaHTOB, KaK HOCUTENS, TaKk M YCJIOBHH, W CHOCOOOB
UMMOOMIM3AIUKY U1 KaXIO0Tr0 MHIMBUAYaJIbHOIO (EpPMEHTa, HCIOJIb3YyeMOI0 B KOHKPETHOM TeX-
HOJIOTHUYECKOM Tporiecce. MiMmoOunm3anust GepMEeHTOB Ha HOCUTENSAX, O0JIAAAalONUX THIPOKCO-TPYIIaMHu.
Nmmobunu3anuss (pepMEeHTOB Ha HOCHUTENSIX, O0OJajalolMx aMuHorpynmaMu. MMmoOwnu3auus Ha
HOCHUTEISIX, 001aJal0IIUX aKTUBUPOBAHHBIMU MPOU3BOJHBIMHI KapOOKCHIIbHOM rpymmbl. UMMoOuIn3anus Ha
HOCUTEIISIX, 001aJatoIuX Cyab(IUuIpUIbHBIMU IpynnamMu. IMMOOMIN30BaHHbIE KIIETKH MUKPOOPTraHU3MOB.

Pazoen 4. CpoiicTBa MMMOOMJIM30BAHHBIX (epMeHTOB. IMMOOMIHM30BaHHBIE (DEPMEHTHI —
orpeneneHnue U 00J1acTH UCIOIb30BaHus. BiusHue nmmoOumu3anuu Ha coctosinue ¢gepmenta. [Ipodiema
CTa0WJIBHOCTH MMMOOMJIM30BAHHBIX ()EPMEHTOB U IyTH ee npeonposieHus. [IpenmyiecTtBa U HEJOCTaTKU
UMMOOHMIIM30BaHHBIX (EPMEHTOB U KJIETOK. BimsHue (QHU3MKO-XMMHUYECKHX (PAaKTOPOB HA AKTHBHOCTD
MMMOOMIN30BaHHBIX (PEPMEHTOB.

Pa3zoen 5. Meroabl ucciiel0BaHUA MMMOOMJIN30BaHHBIX (pepMeHTOB. CIEKTpalbHBIE METOMAbI
uccienoBanus OenkoB. OOmue nojoxkeHus. AOCOpOLMOHHAs CIEKTPOCKONMs (MHTEerpajbHas M
muddepennmanbaas).  Omnupuueckue npaBwna.  WK-  u KP-cmekrpockomusa.  diyopecrieHTHas
cnekTpockonus. [lomspuzauus dQuiyopecueHuuu. Jlucnepcus ONTHYECKOrO BpalleHUsT M KPYrOBOM
JUXPOU3M.

Paszoen 6. IlosyuyeHne W MCHOIb30BAHHE MMMOOMJIM30BAHHBIX H HATHBHBIX ()EPMEHTOB ISl
MEIUIMHCKHUX  Hejdedl.  DH3UMONATONOTHsS.  OH3MMOAMArHOCTHKA.  OJH3UMOTepanus.  Tepanus
BOCMAJIMUTENbHBIX  IPOLIECCOB  TPUIICHHOM M XUMOTPUICHHOM.  TpomOonuTHueckas  Tepamnus
¢ubpuHONMM3MHOM U cTpenToknHa3oi. depmenTHas Tepanus BUpycHbIX 3aboneBanuii PHKazoit, JIHKazoii.
3aMecTUTeNbHASA Tepanus MUIIEBAPUTEIbHBIMU (hepMeHTaMU. Tepamnusi ruanrypoHuAa30id U KoJulareHas3oH.
JleueHne OHKOJIOTMYECKMX 3a0oyieBaHM  acmaparmHazoil. MMMoOwnm3oBaHHBIE (DEPMEHTHI  Kak
JIeKapCTBEHHbIE NpernapaTbl. AHTUICHHbIE U MMMYHOT€HHbIE CBOMCTBa MMMOOMIM30BAaHHBIX (EPMEHTOB.
@®epMeHTHBIE Mpenaparbl TUHA “KOHTeHHep”. lcmonp30BaHHME JUIOCOM B KadecTBE “KOHTeHHepa’.
[lpumeHeHHe UMMOOMIM30BAaHHBIX (EPMEHTOB B  CTOMATOJIOTUH, OQTaIbMOJIOTHHM, XHUPYPIUH.
[lepcriekTHBHBIC HamNpaBiCHUs pa3BUTUS (EepMEHTHOH Tepamuu. lcrmonb30BaHMe HUMMOOHMIM30BAHHBIX
TUAPOJIAa3 NIl JICYEHUS THOMHO-HEKPOTUYECKUX paH. [IpOMBIIITIEHHO BBITYCKAaEéMble OTEYECTBEHHBIE
npenaparsl HeMOIU(UIMPOBAHHBIX U UMMOOMIN30BAHHBIX (DEPMEHTOB.

Paszoen 7. Ilonyyenune u HCNOJIL30BAHME HMMOOMIU30BAHHBIX (JepMEHTOB B NPOMBINIIEHHOCTH
U CeJbCKOM Xo03sificTBe. PEpMEHTBI B XMMHYECKOM NPOMBIIUICHHOCTH. [lomydenue L-amumHOKHCIOT C
nomMomeio pepmentoB. PepMeHTH B (papmaneBTUYECKONH NPOMBIIUICHHOCTH. (DepMeHTHl B MUIIEBOM
IPOMBINIIEHHOCTH. Mcnonap30BaHue B MUILEBOM MPOMBIIIJIEHHOCTH MPOTEUHA3, aMHJIa3, JIMNa3, MeKTUHA3,
rajiakto3ujas. @epMeHThl Kak KOMIIOHEHTHI MOIOIIUX cpencTB. AMunassl. JIunmassl. Lemmonasel. Okcunassl.
[Iporeassl. [lepcniekTuBBI pa3BUTHA UHAYCTpUAIbHOTO OMOKaTanu3a. Vcnonb3oBaHue MOAU(PUIIMPOBAHHBIX
(bepMEeHTOB /1711 3aIUTHl OT (PUTONATOTEHOB C/X PAaCTEHUI.

4 O0bémM yueOHOM TUCUMILTHHBI

O0BeM TUCHUILTHHEI
Bup yueoHoii padoThl Axax, | Acip,
3E
q, q,

O01asi TPY10€eMKOCTh M CIUTITHHBI 2,0 712 54
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1,78 64 48
Jlexnun 0,89 32 24
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
CamocTosiTe1bHasi padoTa 0,22 8,0 6
KoHTakTHas camocTosiTelIbHas paboTa 0,4 0,3

0,22
CamocTosiTenbHOE U3YUE€HHE Pa3/IeJ0B JUCIUILIMHbI 7,6 5,7
Buja nTOoroBoro KOHTpoJIsi: 3ader ¢ OHEHKOI
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AHHOTaIUsA padoyeil NPOrpaMmMbl JUCHUILIIHMHBI
«OCHOBBI FH3MMOJIOTHID)

1 Ieab IUCHMIVIMHBI: OCBOGHHE CTYJIEHTAMH OCHOBHBIX NPHUHIMIOB U TEOPETHUYECKUX MOJIOKCHHUM
SH3UMOJIOTHH;, (GOpPMHUpPOBAHHE Yy CTYIAEHTOB TNOHUMAaHHUS OCOOEHHOCTEH OHOTEXHOJIOTHYECKUX
IPOIIECCOB C yyacTHeM (epMEHTOB; OCBOCHHE METO/I0B aHAJIM3a U UCCIIEIOBAHMSI CBOMCTB (DepPMEHTOB.

2 B pe3yjabTaTe M3y4YeHUs TUCUUILIHHBI 00y4aAIOMIMIACH 10JI2KeH:

Obaadoame cnenyoONMMI KOMIIETSHIIMSAMEI U UHANKAaTOpaMu ux noctvwxenus: I1K-3.1; [1K-4.1; IIK-
5.2; IIK-5.3.

3uams:

—(yHIaMEeHTaTbHYIO0 POJb (PEPMEHTOB B OOMEHE BEUIECTB M DHEPTUH, MOJIEKYIISIPHBIX MEXaHU3Max
HACJIEJICTBEHHOCTH, PErYJISIUN U UHTErpallui MeTa0O0INYECKUX MTPOLIECCOB B JKUBBIX OpraHN3Max;

—CcTpoeHue (pepMeHTOB;

—IPOCTBIE U CIIOKHBIE (PEPMEHTHI;

—MeXaHU3M (pepMEeHTaTUBHON PEeaKIH;

—KHHEeTHKa ()epMEHTATUBHBIX PEaKIHii;

—METO/IbI BbIICTICHUS K OUUCTKH ()EpPMEHTOB;

—OCHOBBI SH3UMOJIOTHH, METOIbI IMMOOMIN3AaUU (PEPMEHTOB H KIIETOK;

—peryisnust pepMEHTaTUBHOW aKTUBHOCTH;

—TpuUMeHeHue (PepMEHTOB.

Ymems:

— MIPUMEHSITH IPUEMbI HOMEHKJIATyphl (pepMEHTOB;

— JaBaTh XapaKTEPUCTUKY BAKHEUIIIUM U3 HUX;

— MPOBOAUTH 00pabOTKY pe3yabTaTOB M3MEPEHHI C HCIOJIb30BAHUEM MAaKETOB MPUKIIATHBIX
porpamm;

— UCIOJIb30BaTh CTAaHAAPThl M JPYyrue HOPMATHUBHBIE JOKYMEHTHI MpPH OLIEHKE, KOHTPOIE
Ka4yecTBa U cepTU(UKAUN PepMEHTCOEPKAIIETO CHIPhS M MPOYKIINH;

- OTIPENIeNIATh TapaMeTphl (PEPMEHTCOACPIKAIIETO CHIPhS X IPOAYKIIUH ITPH UX CePTUDUKAIIH;

Braoemy:

— MpHUeMaMU U HaBbIKaMH paboThI ¢ (hepMEeHTaMu;

— METOAAaMHU MpPOBEACHUS CTaHJAPTHBIX HCIBITAHUI MO ONpeNeNeHuI0 MoKa3aTeneil Gpusuko-
XUMHYECKHX CBOHCTB ()EPMEHTOB;

- METOAaMH aHaIn3a (epMEHTaTUBHON aKTHBHOCTH,

- METOIaMH aHaJIn3a OEIKOB;

- METOAaMH TUTAHUPOBAHHUS, TIPOBEICHHS 1 00Pa0OTKH YH3UMOIOTUIECKHUX SKCIIEPHUMEHTOB.

3 Kparkoe coaep:kanue TuCUHNIAHBI

Beeoenue. OcHoBHBIE TOHSATHS DSH3UMOJOTHH: (epMeHT, KohepMmeHT, cyOcTpaT, WHTHOUTOP,
aKTUBATOP, AaKTHBHBIA IIEHTP, NPOCTETHYECKHWe rpymmbl W Kodakropel. Otiaumume (epMeHTOB OT
HEeOMOJNIOrMYecKux Karanu3atopoB. Homenknatypa u knaccudukanus ¢epmentoB. lllecth kimaccoB
(bepMeHTOB.

Pazoen 1. Cmpykmypho-pynKkyuonanvhvle ocodennocmu Ouokamanu3a. AKTUBHBIE LEHTPHI
depmenToB. Ctpykrypa hepmenToB. [lepBudHas cTpyKTypa OSIIKOB M METOJEI €€ orpeneseHus. Bropuunas,
TpeTUYHAsT M YETBEPTUYHAS CTPYKTYpPhl U HMX pPOJb B (YHKIHOHUPOBAHUU (epMeHTOB. CTpyKTypHO-
(GyHKIIMOHATBHBIE OCOOCHHOCTH OWOKaTaiu3a. AKTHBHBIC IEHTPHI (EepMEHTOB. MeXaHWU3MBI JCHCTBUS
depmentoB. MaeHTuduKanuu aMUHOKUCIOTHBIX OCTAaTKOB B AKTHUBHBIX IIEHTpax: XHMHUYECKas
MOU(PUKAIHS 1 KHHETHIECKHE METO/IBI.

Paszoen 2. Ocnoenbvie npunyunsl 6bl0e1eHUA U OYUCHKU (PePpMEHmOE.

Kputepun uyuctorsl QepMeHTOB. XpaHEHHE OYMILEHHBIX (epMeHTOoB. M3MmepeHue ckopocTu
(EepMEHTATUBHBIX peaklMid Kak Mepbl AaKTUBHOCTH (EepMEHTOB. PasznuyHple CMOCOOBI BBIPAKEHUS
aKTUBHOCTH (epMeHTOB. PasnmuHbie CcrOCcOObI BBIPOKEHHS AKTUBHOCTH (EpPMEHTOB. YAelbHAsI W
MOJIEKYJISIpHAsT aKTUBHOCTH, YUCIO 000pOTOB. M3MepeHne ckopocT (hepMEHTATUBHBIX PEaKLUi KaKk Mephbl
akTUBHOCTH (pepmenToB. CrnekrpodoTomMeTpuueckue U (IyOpecleHTHbIE METOJbl. JIEKTPOJHBIE H
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NOJSIPUMETPUYECKHE MeTOoAbl. MaHoMeTpuueckue MeTobl. VIcrmonb30BaHUE KOJIOPUMETPUUECKUX H
XpOMaTorpa(uueckux MeTO/10B.

Pazoen 3. Hccnedosanue kamanumuueckux ceoiicme ¢pepmenmog. OOmme npasmia paboThl C
depmentamu. Metoabl onpenenenus GpepMeHTaTUBHOM akTUBHOCTH. OTOOp po0 U HEeNpephIBHbIE METO/BI.
CHeKkTpoCKONMYEeCKHe  METOAbl  uccienoBaHus  OenkoB. OOmme  monoxkeHus.  AOCopOIMOHHAS
criekTpockonus (uHTerpanbHass W auddepennuanvHas). Ovmupuueckue npaBmwina. MWMK- u KP-
CHEKTPOCKOMUS.  OMmnupudeckue  mpaBwia.  DioyopecueHTHas  crnekrtpockomus.  [lomspuzanus
GuyopecueHIMM. DMNHUpHUYECKUe IpaBuia. Jlucnepcuss ONTHYECKOro BpAIIEHUS U KPYTOBOW JUXPOM3M.
OMnupuyecKue npaBuia.

4 O0béM yueOHOH THCHMIIINHBI

O0beM TMCUMILTHHBI
Bun yueOHo# padoThI Axan. | Acip.
3E
4. 4.

O01asi TPY10€eMKOCTh THCIUTITHHBI 2 72 54
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlekuun 0,89 32 24
[Tpaktryeckue 3anstus (I13) 0,89 32 24
CamocTosiTesIbHAs1 padoTa 0,22 8,0 6
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3

0,22
CamocTosiTeIbHOE U3YUCHHE Pa3IeTIOB JUCIIUILIMHBI 7,6 5,7
Bujg UTOrOBOro KOHTPOJIS: 3adeT ¢ OEHKOM

AHHOTaNUsA padoyei MPOrpaMMbl THCHUIIMHBI
«buoTEeXHOJI0THSI OHOTOJIUMEPOB»

1 Heuanb aucuunmiannbl «buoTexHoa0rUss OMOMOIUMEPOB» — 03HAKOMUTH CTYAEHTOB CO CTPOEHHUEM,
CBOMCTBaMM, OCHOBHBIX IMPHUPOAHBIX OMONOJUMEPOB, & TaKXKE H3YUYEHHE KJIACCHUYECKUX U COBPEMEHHBIX
TEXHOJIOTUI TMOoJydyeHHs: OUOMOJIMMEPOB PACTUTEIBHOIO M JKUBOTHOTO IPOUCXOXKJEHHS, OCHOBHBIMHU
o0JjacTsMM IPUMEHEHUS U Jp.; pa3BUTHE CIIOCOOHOCTEN K aHAIM3Y MOJIyYeHHON HH(OpMALIUH.

2 B pe3yabTare u3y4eHus JMCHUIIIMHBI 00yYAIOMMIiCS JOJIKEH:

Obaadoams cneayOUMMH KOMIIETEHIIUAMEU U HHIMKatopamu ux aoctkenus: [1K-1.1; TIK-1.2; TTK-
1.3; IIK-1.4; TIK-1.5; IIK-2.1; T1IK-2.2; T1IK-2.3.

3namy:

OCHOBHbIE MPHUHIMIIBI OPraHU3alld OMOTEXHOJIOIMYECKOro IPOM3BOJCTBA OHOMOIMMEPOB, €ro
UEPApXUUECKYI0 CTPYKTYpPY, METOJbl OLEHKH 3(PPEKTUBHOCTH MPOU3BOJCTBA; NMPUHIMIIHAIBHYIO CXEMY
OMOTEXHOJIOIMYECKOr0 IMPOU3BOJICTBA; SKOHOMUYECKHE KPUTEPUM ONTHUMM3AIMH MPOU3BOJACTBA; OCHOBBI
OMOTEXHOJOTMH OMOIOMEPOB, OCHOBHBIE €¢ OOBEKTbI M METOAbl PadoThl C HUMH; OHOXUMHUYECKHE,
XUMHYECKHE U (DU3MKO-XMMHUYECKHE IIPOLIECChl, MPOTEKAlIIUe B OHO-peakTopax H Ha CTaIusix
nepepabdOTKH, CBSI3aHHBIX C BBIAEJICHHEM M OUYUCTKOM IIEJIeBOr0 MPOIYKTa; 3aKOHOMEPHOCTH KHUHETHKH
pocTa MHUKpPOOPraHM3MOB M 00pa3oBaHHsS NPOAYKTOB MeTadosiM3Ma; METOJbl KyJbTUBUPOBAHUSA Ha
pa3MuYHBIX MUTATENIBHBIX CpPENax, COJAEPXKAIIMX KOMIIOHEHTHl PpAacCTUTEIBHOTO WJIA JKUBOTHOIO
MIPOUCXOXKICHHUS;

Ymems:

OCYILIECTBISATH KOHTPOJIb COZIEpaHHUS IEIEBOr0 KOMIIOHEHTAa B MOJYMPOJYKTaX, MOJy4aeMbIX Ha
OTJIENIbHBIX TEXHOJOTUYECKUX CTAIUSAX; MPOBOAUTH 00pabOTKY pe3ysIbTaTOB U3MEPEHHI C UCTIOIb30BaHUEM
MAaKEeTOB MPUKIAJHBIX MPOrpPaMM; HCIOIb30BaTh CTaHAAPThl U JPyrUe HOPMATHBHBIE JOKYMEHTHI IpH
OLIEHKE, KOHTPOJIE KauyecTBa U CepTU(UKALUHM CHIpbS U MPOAYKIHH; ONPEACTATh MapaMeTpbl ChIpbs U
NPOAYKIMH MPU UX cepTU(UKAINK; BBIOPATh PAllMOHAIBHYIO CXEMY OMOTEXHOJIOIMYECKOTO MPOU3BOJICTBA
3aJJaHHOT'O MPOJIYKTa, OLEHUBATh TEXHOJOTMUECKYIO 3((HEKTUBHOCTH POU3BO/ICTBA,

Bnaoemy:

METOJIaMU OYMCTKH U CTEPWIM3ALMM BO31yXa, KOHCTPYUPOBAaHUS M CTEPUIM3ALUU MHUTATEIbHBIX
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Cpell; MeTOAaMHK MTPOBECHUS CTAHJAPTHBIX UCIIBITAHHH 10 OTPEIEIICHUIO TToKa3aTenel PU3NKO-XUMUISCKUX
CBOMCTB CBIpbSl M MPOAYKLMHU; METOJaMU TEXHUYECKOTO KOHTPOJISI MO COONIOACHHUIO TEXHOJIOTHYECKOM
JTUCITUTUIMHBI B YCIIOBUSX JIEHCTBYIOIIETO OMOTEXHOJIOTHYECKOTO MPOU3BOJICTBA; METOAAMH TUTAHUPOBAHMS,
pOBeJCHUS U 00padOTKU OMOTEXHOJIOTHYECKUX IKCIIEPUMEHTOB.

3 KpaTkoe coaep:kaHue TUCHUNIAHBI

Beeoenue. [1pupoiHbie OMOTIOIMMEDPHI U UX 3HAYCHUE.

Pa3zoen 1. Xapakmepucmuka npupoonslx 6uonoiumepos

OcHOBHbIE KOMIIOHEHTBI PACTUTENILHOTO ChIpbs. YTIeBoAbl. DPU3NUYECKUe U XMMHYECKHE CBOICTBa
MoHocaxapuaoB. COBpeMeHHOE POU3BOCTBO.

I'omo- u rerepononucaxapuabl. Knaccudukarmms. PacmpoctpaneHwe B mpupojie, CBOWCTBA U
byukuuu. CriocoObl BeIICIEHHUS (IKCTPAKIUS, YIbTpaGUabTpaLys, IHain3, Xpomarorpadus).

Pazoen 2. Xapaxmepucmuxa omoeavbHblX 2pynn noaucaxapuoog. OOmas XapaKTepUCTHKA
OCHOBHBIX KOMIIOHEHTOB PAaCTUTEIBHOTO CBIPHSI.

21 @Dumononucaxapuowl. llennonoza. CTpoeHre U CBOWCTBA, TE€XHOJIOTUU MOJYYSHHS] YUCTON
LEJUTION03BI U ee npuMeHeHue. ['emunienitonossl. PezepBHbie nonucaxapuabl pacteHuil. Kpaxman u unyauH.
Kamenu u cnuzu. Ilonucaxapuasl Bonopocieid. Arap u arapo3a. AJIbFHHOBBIE KMCIIOTHI.

22.  3oononucaxapuodsl. XuTuH U xuto3aH. CTpoeHHE, CBOWCTBA, COBPEMEHHBIE TEXHOJIOTHH
nostydeHus. I mukoren. Mykononucaxapubl.

Jluraunel. I'maponusaeiii nurHuH. CTpPYKTypa, CBOWCTBA, NMPUMEHEHHE. DKOJOTHYECKHE ACTEKTHI
YTHJIM3AIUA BTOPUYHOTO MOJTUMEPHOTO CHIPHSI.

Pa3zoen 3. Yenesoocooepowcawyue cmewannvie 6uonoaumepbl.

3.1.  IHonucaxapuovt mukpoopzanusmos. I'muxonporenHbl. beiakoBble KOMIIOHEHTHI YTJIEBOJOB
COCIUHUTENIbHON TKaHM (XOHAPOUTHUHCYNb(ATHI, TemapuH u Jp.) [pynmoBble BemecTBa KPOBH.
I'mukomunuabl ¥ CIMKOIUIIONPOTEUABI. TeX0eBbIe KUCIOTHI.

3.2.  Ilonucaxapuovt MUKpoopzanu3mos.

3.3.  Buononumepvli MeOUKo-6u0102U4eCK020 HAZHAYEHUA.

4 O0bEM yueOHOIl TMCUUNIMHBI

O0BbeM TUCHUILTHHBI
Bun yueoHoii padoThl Axax, | Acrp.
3E
q, q,
O01asi TPy10€eMKOCTb 1M CIUTNITHHBI 2 12 54
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,78 64 48
Jlexumu 0,89 32 24
IMpaktrueckue 3austus (I113) 0,89 32 24
CamocrosiTesibHas padora 0,22 8,0 6
KoHTakTHas camocTosiTelIbHas paboTa 0,2 0,15
0,22
CamocTosiTenbHOE U3YUYEHHE Pa3/1eNI0B AUCIUILINHBI 7,8 5,85
Buja nTOroBoro KOHTpoOJIsi: 3auer

AHHOTaNuUs padoyeil NPOrpaMMbl JUCHUIJIMHBI
«buoreorexnosorus»

1 Heab AMCUMIUIMHBI - O3HAKOMUTH CTYACHTOB C HOBBIMH 3(()EKTHUBHBIMU METOAAMH JOOBIYU U
nepepaboTKH  MHHEPAIBHOTO  CHIPhS, CO3JaHUEM O€30TXOMHBIX M  MAJIOOTXOJHBIX  TEXHOJIOTHH,
o0ecrevynBaroINX KOMIUIEKCHOE HCIIOIb30BaHHE MUHEPAIBHBIX pecypcoB. [Ipu 3ToM mpesmnonaraercs, 4To
CTYJICHTHI HIMEIOT (YHIAMEHTAIBHYIO ITOATOTOBKY 10 TEOPETUYSCKUM pa3JieiiaM XUMUN, OMOXUMUH, OOIIIeH
OMOJIOTUM W MHUKPOOMOJIOTHH, OCHOBHBIM TMpoOIlecCaM M ammapaTaM XUMHUYECKOW U OHOXUMHUYECKOU
TEXHOJIOTHH.

2 B pe3yabTaTre u3yueHusi UCHUILIMHBI 00yYAKOLIUIICS TOJI/KEH

Obnadams cneayOIMMMA KOMIETEHITUSAMA U UHAUKaTOopaMu ux aoctuwxenus: [IK-1.1; TIK-1.2; 1IK-
1.3, [IK-1.4; I[IK-1.5; T[IK-2.1; IIK-2.2; IIK-2.3.
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3namo:

OCHOBHBIE TNPHUHIMIBI OpPraHU3alMH OMOTEXHOJIOTUYECKOTO MPOU3BOJICTBA, €r0 HEepapXHYecKylo
CTPYKTYpY,  METOABl  OLEHKH  dJ(PPEKTUBHOCTH  TPOM3BOACTBA;  MPUHIUIMHUAIBHYI0  CXEMY
OMOTEXHOJOTMYECKOr0  MPOU3BOJCTBA; SKOHOMHYECKHE KPUTEPHUH  ONTHMHU3ALMU  TNPOU3BOJICTBA;
OCOOCHHOCTH MOJICIMPOBAHMSI, MACIITAOMPOBAHHWS ¥ ONTUMHU3AIUU OHOTEXHOJIOTHUYECKHX CXEM H
MIPOLIECCOB; OCHOBBI OMOTEXHOJIOTHH, OCHOBHbIE OMOOOBEKTHI U METOJbI PA0OTHI C HUMH; OMOXUMUYECKHE,
XUMHUYECKHE U (PU3UKO-XUMUYIECKUE TIPOIECCH, TPOTEKAOIUE B OMOPEaKTOpaxX M Ha CTAIUSIX MepepadoTKH,
CBSA3aHHBIX C BBIICJICHUEM M OYMCTKOM II€JIEBOTO TMPOAYKTa; 3aKOHOMEPHOCTH KHHETHKH POCTa
MUKpPOOPTraHU3MOB U 00pa30BaHUsl MPOJYKTOB METa0OJIU3Ma; MOJAEIU pocTa U oOpa3oBaHHs MPOAYKTOB;
METOTbI KyJIbTUBUPOBAHUS,

Ymemn:

BBIJICTISITH TIPOJYKTHI METaboIM3Ma U3 KYIbTYPAIbHON KHJIKOCTH M KJIETOK MPOAYIEHTa METOAAMHU
9KCTPaKIUU, OCAXKICHHS, HOHHOTO OOMEHa U YIbTPAKOHIEHTPUPOBAHUS, OCYILECTBIATh KOHTPOJIb
COJIEp’KaHUsl IIEJICBOTO KOMITOHEHTA B IMOJYIPOAYKTaX, MOJYyYaeMBbIX HA OTACIBHBIX TEXHOJIOTHYECKUX
CTaJUAX; MPOBOAUTH OOpPabOTKY pE3yabTaTOB M3MEPEHUH C HCHOJIB30BAaHHMEM I1aKETOB MPUKIIAIHBIX
POrpaMM; MCIOIh30BaTh CTAHAAPTHI M APYTHUE HOPMATHUBHBIE JOKYMEHTHI TIPU OIICHKE, KOHTPOJIE KaueCTBa U
cepTudUKaIy ChIPbs U MPOIYKIUHU; ONPEISISITh MapaMeTPhl ChIPbsl U MPOAYKIHMH MPU UX CepTUDUKAIINH;
BEIOpaTh PAlMOHAIBLHYIO CXEMYy OHMOTEXHOJIOTHYECKOTO IPOHM3BOJACTBA 3aIaHHOTO TPOAYKTAa, OIECHUBATH
TEXHOJOTHYECKYIO 3((EeKTUBHOCTH TPOU3BOJICTBA.

Braoems:

METOJIaMU OYHMCTKH W CTEPUIM3AIMH BO3/yXa, KOHCTPYHUPOBAHUS M CTEPUIU3ALMU MHUTATEIHHBIX
Cpell; MeTOaMHK ITPOBECHUS CTAHJAPTHBIX UCIIBITAHHH 110 OTIPEICIICHUIO TTOKa3aTeield PU3NKO-XUMUICCKUX
CBOMCTB CBIPbSl M MPOAYKLHH; METOJaMU TEXHMYECKOTO KOHTPOJSI MO COONIOACHHUIO TEXHOJIOTHYECKOM
JTUCITUTUIMHBI B YCIIOBUSX JICHCTBYIOIIETO OMOTEXHOJIOTHYECKOTO IMPOU3BOJICTBA; METOAAMH TUTAHUPOBAHMS,
MPOBEJCHUS U 00pabOTKU OMOTEXHOJIOTHYECKUX YKCIIEPUMEHTOB.

3 KpaTkoe coaep:kaHue THCHUTLIAHBI

Beeoenue. OcHOBHBIE BOMNPOCHI, pelraemble OuoreorexHonorueif. COBpeMEHHOE COCTOSIHHE U
MIEPCIICKTHBBI PA3BUTHUSI OMOTCOTEXHOJIOTHH.

Pa3zoen 1. Mukpoopzanuzmul u ux pojiv 8 GU02E0MEeXHO102UU MEMa108.

MWUKpPOOpPraHU3Mbl ¥ MHUKPOOHMOJIOTMIECKUE TPOIECChI, BAXKHBIC I THAPOMETAJUTYPTHUH: OKHCIICHUE
Cynb(UIHBIX MHUHEpPAJIOB, SJEMEHTHOMW Cepbl W 3aKHCHOTO >Kene3a; oO0pa3oBaHHE OpraHoTPOPHBIMU
MHUKPOOPTaHU3MaMH OPTaHUYECKUX COSTUHEHHH, TICPEKUCEH U T.JI., CIIOCOOHBIX JIECTPYKTUPOBATh MUHEPATHI U
OKUCIISITh WJIM BOCCTAHABIMBAaTh XHMHYECKHE OJIIEMEHTHI C TMEPEeMEHHOH BAJIEHTHOCTHIO; aAKKyMYIISIUS
MHUKpPOOPTaHU3MaMH XHMUYECKUX 3JICMEHTOB WITH X OCAKIICHHE.

Pa3zoen 2. Cnocobvl GaxmepuanvHo20 6bluie1auUEAHUS YGEHIHBIX MEMAIl108.

OnpeneneHre TPUTOTHOCTH PY/I IS BhIlenaunBanus. OnpeneieHne XUMIIECKOTO COCTaBa Py,

KOHIIEHTPAaTOB W TMPOJYKTOB BbIlIeNaunBanus. VHTeHcudukaus mporeccoB OakTepUaIbHOTO
BBIIIICIAYNBAHHS.

21 Texnonozua Kyunozo u noozemnoz2o eviujenauyuganusn. OOILME NOJOKEHUS KYyYHOIO H
MOJI3EMHOTO BBINIEIAYNBaHUs. BrIlenadrBaHie IBETHBIX METAJUIOB B OTBajax. KydHoe BhIIEIaunBaHHE
IpoOJIeHON pyIHOW MOPOJIBI, OTXOJIOB TOPHOAOOBIBAIOIICH MPOMBIIIEHHOCTH, MOOOYHBIX OETHBIX PYII.
bakTepuanbHOE BBINIETAYNBAHNE BBIPA0OTAHHBIX PYIHBIX 3aJeKell Ha MECTe 3aJieraHvs. BrIienaunBaHue
ypaHa Ha MecTe 3alieranusi. TeXHOJIOTHYecKas cXxemMa Ky4yHOrO M MOA3EMHOr0 OaKTepUabHO-XUMUYECKOTO
BBIIIICIIAYMBAHNS MEJIW, HHKEIS M KOoOalbTa W3 MEIHO-HUKENEeBBIX pyA. OOorameHue pya IBETHBIX
METAIIJIOB C UCTIOJIB30BaHUEM CYIb(aTPEeIyIUPYIOMINX OaKTepUH.

22. Texnonozusn uanosozo eviwenayuganusn. OOUME TMOJTOKEHUS YAHOBOTO BHIIICIIAYNBAHHS.
TexHonoruss 4aHOBOTO OaKTEpUATHLHOTO BBIIIENAYNBAHUS CYIb(UIHBIX KOHIEHTPATOB B Pa3TUYHBIX
peXMMax KyJIbTUBHPOBAHUS OAKTEPHH.

TexHoNOTHYECKHE aCTIeKThI MePepadOTKH CYIb(PHUIHBIX KOHIIEHTPATOB. V3BNeUeHue ypaHa, 30510Ta,
cepeOpa, MeAWM W JPYTrHX METAUIOB M3 OKHCHBIX PyI WIM YIHOPHBIX CYIb(UIHBIX KOHIIEHTPATOR.
[TepepaboTka OMOBOCOAEpKAIIUX KOHIIGHTPATOB. TEXHOJOTHMYECKass CXeMa OYHUCTKH OJIOBSHHOTO
KOHI[EHTpaTa OT MBIINIbIKA M KOMIUICKCHAs TepepaboTKa OJIOBIHHO-MEIHO-MBIIIBSIKOBBIX KOHIIEHTPATOB.
BrimenaunBanue Maprania. MUKpOOHOIOTHYECKOE BBIIIEIAYNBAHUE ATFOMUHHUS.

Pazoen 3. Texnonocuueckue acnekmuvl nepepadomru KoJIeKMUBHBIX Py0, KOHUEHMPAmos u
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MUHEPATIbHOZ20 CHIPBA.

3.1.  Ilepepabomka konyenmpamog u Koaiekmuenoix pyo. IlepepaboTka KOJIEKTUBHBIX MEAHO-
IIMHKOBBIX pyA U KOHLEHTparoB. IlepepaboTka MeIHO-HUKEIEBBIX, CBUHIIOBO-IIMHKOBBIX, MEIHO-
BHUCMYTOBBIX, CypPbMSAHO-PTYTHBIX U IPYTUX KOHLIEHTPATOB.

[lepepaboTka 30J0TOCOAEPKAIIMX KOHLEHTPATOB. M3BiedyeHue 30510Ta W3 CyIb(QHUIHBIX PYA:
OKHCIIEHHE CyabQUAHBIX MuHepaysoB. IlepepaOoTka 30J0TOMBIIIBSAKOBBIX pyd U  KOHILIEHTPATOB:
OaktepuanbHast 0€300KMTOBasi TEXHOJIOTHS. l3BiIeueHue 305I0Ta W3 YIJIHUCTHIX 30JOTOMBIIIBSIKOBBIX
KOHLIEHTPATOB. BrllienaynBaHe caMOpOAHOIO 30JI0Ta.

3.2. Muxkpobuonozuueckaa  nepepaoomka  MUHEPANbHO20  colpbia.  Qbozawgenue  pyo.
Muxkpobuonorndeckuii  crmocod  00e3KeNne3uBaHUS ~ MUHEPAIBHOTO  CBHIPbS.  BHOreOTeXHOJIOTHS
obeccepuBaHus yriaei. buoreorexHosnorust u 6opp0a ¢ METaHOM B YroJIbHBIX IlIaXxTaxX. bruoreorexHonorus u
NOBBIIIEHHE OTAa4M HedTeoTAayn 1wiactoB. OOorameHue pyx W KOHIEHTparoB. IlpuMeneHue
cynb(arpeynupyouux 6akTepuii B npoueccax (oTaluyu OKMCIEHHBIX MUHEPAJIOB.

3.3.  buocopoyua memannoe uz pacmeopos. MuKpoOHOIOTHIECKOE H3BICUCHHE METAJUIOB U3
pacTBOPOB M CTOYHBIX BOJA. HoBble HampaBieHHs B OMOrMIpOMETaTypruu: OnocopOius (U3BJICUEHUE U3
pa30aBIEHHBIX PACTBOPOB CBUHIIA, PTYTH, MEAH, HUKEIS, XpOMa, YpaHa, 30J10Ta, cepedpa, INIaTHHBI, CEJICHA),
OCak[eHMe METAIOB B BHJAE CyNb(GUIOB WM HUAHUAOB (M3BIeueHHEe Meau), BoccTaHoblenue Cr®* B
OBITOBBIX CTOYHBIX BOJaX. THIIbI B3aUMOAECUCTBUN MEX1y METAJUIAMUA U MUKPOOHOM KIIETKOH.

4 O0bém yueOHOM TUCUMILTHHBI

O0BbeM THCHUILINHBI
Bup yueoHoii padoThl Axax, | Acip.
3E
q, q,

OO01asi TPy10€eMKOCTb 1M CHUTITTHHBI 2 12 54
KonrakTHasi paboTa — ayTIuTOPHbIE 3aHSITHSI: 1,78 64 48
Jlexuuu 0,89 32 24
[Tpaktryeckue 3anstus (I13) 0,89 32 24
CamocTrosiTesbHasi padora 0,22 8,0 6
KoHTakTHas camocTosiTelibHas paboTa 0,2 0,15

0,22
CamocTosiTenbHOE U3YUYEHHE Pa3/IeI0B JUCIUILIMHbI 7,8 5,85
Buja nTOroBoro KOHTpoOJIs: 3auer

AHHOTanus padoyeil NPOrpaMMbl AUCHUIIIHHBI
«IInmeBast OMOTEXHOJIOTHS

1 Heas aucuuniauHbl. [Tumesas OMOTEXHONOTHS - MEPCIIEKTUBHOE HampaBleHue Hayku. Ceitdac
MUIIEBas MPOMBIIUICHHOCTh MPEBPATUIACh B MOIIHYIO OTpacib HApOIHOTO XO03siiicTBa. VMcmomb3oBaHue
KJIACCUYECKUX M BHEAPEHHE HOBBIX TEXHOJOTWMU MPOM3BOACTBA IMHILIH, BHEAPEHUE B CTPOMl COBPEMEHHBIX
MPOU3BOJICTB IO BHIPAOOTKE HOBBIX MPOAYKTOB MHUTAHHS, BKYCOBBIX J00AaBOK JAUKTYET HEOOXOJAMMOCTH
MOJTOTOBKU BHICOKOKBATU(DUIIMPOBAHHBIX CIICIIUAINCTOB B 3TOM 00IaCcTH.

2 B pe3yabTaTe H3y4YeHUs] TUCHUILIAHBI 00YYAIOIHIics T0/KEH:

Obaadoams cnenyoNMMI KOMIETSHIINSAMHI U UHANKaTopaMu ux noctuxenus: I1K-1.1; I1K-1.2; IIK-
1.3; [TIK-1.4; [IK-1.5; T[IK-2.1; IIK-2.2; IIK-2.3.

3name:

OCHOBHBIC MPUHIIMITHI OPTAHU3AIMN OMOTEXHOJIOTUYECKOTO MPOU3BOJICTBA MUIIIEBBIX MPOAYKTOB, €TO
UEPAPXHUECKYIO CTPYKTYPY, METOABl OIEHKU A(P(EKTUBHOCTH MPOU3BOACTBA; MPHUHIUIUAIBHYIO CXEMY
OMOTEXHOJIOTHYECKOTO TMPOM3BOJICTBA; YKOHOMHUYECKHE KPUTEPUU ONTHUMHU3AIMH TPOU3BOJACTBA; OCHOBBI
MUIIEBON OMOTEXHOJIOTUH, OCHOBHBIC €€ 00BEKTHI M METOABI PA0OTHI C HUMU; OMOXUMHYECKHUE, XUMHUECKHE
1 (PU3UKO-XUMUYECKHE MTPOIIECCHI, TPOTEKAIONIe B OMOpEaKkTOpax U Ha CTaIusAX MepepabOTKH, CBI3aHHBIX C
BBIZICJICHUEM U OYMCTKOM I€J€BOr0 MPOAYKTa MUIIEBOTO HAa3HAYEHHUS;, 3aKOHOMEPHOCTH KMHETHUKH POCTa
MHUKPOOPTaHU3MOB M 00pa3oBaHHS MPOAYKTOB METa0O0JIM3Ma; METOJbl KYJIbTHBHPOBAHHUS HA Pa3IUYHBIX
MUTATEIbHBIX CPENAX, COJIEPKAIIMX KOMIIOHEHTHBI PACTUTEILHOTO UITU )KUBOTHOTO MPOUCXOKIEHUS;

Ymemn:
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OCYILECTBIIATh KOHTPOJb COAEpPXaHMUS LEJIEBOI0 KOMIIOHEHTA B IOJYNPOJIYKTaX, MOJy4aeMbIX Ha
OTJENIbHBIX TEXHOJOTMYECKUX CTAIMSIX; MPOBOAUTH 00pabOTKY pe3ylbTaTOB U3MEPEHUN C UCTIOIb30BaHUEM
NaKeTOB MPHUKJIAJAHBIX MPOrpamMM; HCIOJIB30BaTh CTAHAAPTHI M JApPYrde HOPMATHBHBIC JOKYMEHTBHI IPH
OLIEHKE, KOHTpOJIE KauecTBa U CepTU(UKALUM ChIpbS M NPOAYKIHMH; ONPEAEATh HapaMeTphl ChIpbi U
IPOAYKIMH MPH UX CePTU(UKAIUK;, BHIOPATh PAIIMOHAIBHYIO CXEMY OMOTEXHOJOTHYECKOTO MPOU3BOCTBA
3aJJaHHOTO MPOJYKTa, OLIEHUBATh TEXHOJIOIMYECKYIO A3(P(PEKTUBHOCTb IPOU3BOCTBA,

Braoemy:

METOAAMU OYMCTKU MU CTEPHJIM3ALUM BO3/1yXa, KOHCTPYHPOBAaHUS U CTEPUIM3ALMU MUTATEIbHBIX
cpel; MeToJaMH MPOBEICHHS CTaHIapPTHBIX UCIBITAHUH 110 ONPEAETICHHUIO MIOKa3aTesel (PU3NKO-XUMHUUECKUX
CBOWCTB CBIPbS U MPOAYKIMH; METOJAMH TEXHUYECKOTO KOHTPOJS MO COOJIOJCHHUIO TEXHOJIOTHYECKOH
JUCLHUIUIMHBI B YCJIOBUAX JIEHCTBYIOIIEro OMOTEXHOIOTMYECKOT0 IPOU3BOJCTBA; METOIaMU IIJIAHUPOBAHUS,
npoBeeHUs 1 00pabOTKH OMOTEXHOIOTMYECKUX IKCIIEPUMEHTOB.

3 Kpartkoe cogep:kanue AU CHHILIUHBI

Beeoenue. CoBpeMeHHOE COCTOSTHUE MUIIEBON OMOTEXHOJIOTHH.

Pazoen 1. Buomexnonozuueckoe npou3eo0cmeo 6euiecme U COEOUHEHUIl, UCHOIb3YeMbIX 6
nuwieeoil npomviuinennocmu. IlumeBbie KUCIOTH (JIMMOHHAs, MOJIOYHAs, YKCYCHas). AMHHOKHCIIOTBHI.
Jlunuasl. Buramunbel. ®epMmeHTHBIE mNpenaparbl. buomacca MHUKpPOOPraHHW3MOB KakK HCTOYHMK OejKa.
MUKpOOpPraHu3MBbl, HCIIOJIB3YEMbIE B MHUIIEBOH IMPOMBIIUIEHHOCTH. XJieOONEeKapHbIe APOXKH H HX
skcneprtu3a. Ilumessle 1006aBKH, MOTydaeMble OMOTEXHOJOTMUECKUM IyTeM (HOJKUCIUTENH, YCUIUTEIH
BKYyCa, apOMaTU3aTOPbI, KPACUTEIIH, 3aryCTUTENHN H JIp.).

Pazoen 2. Iluwieean Ouomexnonozusa npoOyKmoe u3 cCblpbs HCUGOMHO20 U PACHMUMETbHO20
npoucxoxrcoenusn. MonodHbIE TPOTYKTHI M X KJIAacCU(UKALUS B 3aBUCUMOCTH OT MCIOJIb3yEeMBIX 3aKBACOK.
ITponeccel, nporekaronye nNpu GpepMeHTanuu Mosioka. MUKpPOOpPraHHU3MbI, BXOASIINE B COCTaB 3aKBACOK.
@yHKIMOHANbHAs poib Oakrepuil. bupunonpoaykrel. buorexHonoruuyeckue mpouecchl B MPOU3BOJACTBE
MSCHBIX M pBIOHBIX TNPOAYKTOB. IlumieBas OMOTEXHOJOIHMsSI NPOAYKTOB U3 ChIPbs PACTUTEIBHOIO
npoucxoxaeHusd. bponunbHble npousBojcTBa. [IuBoBapeHne. OCOOEHHOCTH NPOU3BOACTBA PA3IUUYHBIX
CIHMPTOCOJIEpKAILUX MPOAYKTOB. Xiebomnedenue. IIpon3BoacTtBo (pyKTOBBIX COKOB. MHUKPOMHIIETHI B
IIPOU3BOJICTBE MPOAYKTOB PACTUTEIILHOTO IIPOUCX0XKICHUSI.

Pazoen 3. Hogvie popmul Henkogoii nuuju. belok Kak CbIpbe JUIsl MPOU3BOJACTBA HOBBIX (HOpM
numy. OCHOBHBIE KpUTEpPUM KadecTBa MHMIIEBOro Oenka. OyHKIMOHAJIbHBIE CBOMCTBAa Oelka
(pacTBOpUMOCTh U reneoOpasyronve cBoiictBa). IlodydeHue mnumeBoro Oenka. AHTUIUTATENbHbIE
KOMIIOHEHTBI O0€JIKOBOro ChIpbsi. BrIOOp palnoHalbHON TEXHOJIOTUU BblAeaeHUs Oenka. benku 600608 cow,
OeTTKOBBIE M30JATHI U3 LIPOTAa CEMSH MOJCONHEYHMKA. ['pruObl Kak McTOUHUK Oenka. OCHOBHBIE MPOLECCHI
nepepadoTku Oenka B HOBbIe (popMbl U, PecypcocOeperaroiine TeXHOJIOTHH KOMILJIEKCHOU mepepadoTKu
aucTocTeOenbHON  OMOMacchl CESHBIX TpaB W JPYIMX BHJIOB PACTUTENBHOIO ChIpbsa. [IpuHIumb
KOHCTPYMpPOBAHHUSl  MNUIIEBBIX MNPOAYKTOB €  3aJ@HHBIMM  KAau€CTBEHHBIMH  XapaKTEPUCTHUKaMH.
KomOuHMpoBaHHbIE MUILEBbIE MPOIYKTHl. MeXIyHapOoJHbIE CTaHIAPThl U COBPEMEHHbIE HAIPaBJICHUS
pa3BUTHS YOpaBJIE€HUS KauyecTBOM. Bompocbl Ouoioruueckoil 0€30MacHOCTH, KOHTPOJS KayecTBa,
CTaHJApTU3AIMH U CePTU(UKAIINN TPOIOBOIBCTBEHHOTO CBIPbSL.

4 O0bEM yueOHOil TMCHUNIMHBI

O0bemM TUCUUIIMHBI
Bup y4yeoHoii padoThl Axan. | Actp.
3E
4. 4.

O01mas TPyI0eMKOCTh JMCIHIIIHHbI 2 72 54
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64 48
Jlexnun 0,89 32 24
[Tpaktuyeckue 3anstus (I113) 0,89 32 24
CamocTosiTesIbHAs1 padoTa 0,22 8,0 6
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3

0,22
CaMOCTOSITETbHOE NU3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 7,6 5,7
Buja HTOrOBOro KOHTpOJIA: 3a4er c oneHkom
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AHHOTanUs pado4yeid MPOrpaMmMbl JTUCUUILIIMHBI
«MeauuMHCKasi OMOTEXHOJIOTUSD)

1 eap AMCUUILUIMHBI - IaTh CTYJACHTY LEJIOCTHBIC MPEACTABICHUS O COBPEMEHHOM COCTOSIHUU U
NEPCIEeKTUBAX Pa3BUTHUS MEIUIUHCKON OMOTEXHOJOTMM KaK HalpaBleHUS HAy4yHOM M MpPaKkTHYEeCKOH
NeSITeIbHOCTH YEeJNOBEKa Ui HCIIONB30BAaHHMA B 3[PaBOOXPAaHEHMM M Ha OuodapmaneBTHUECKUX
npousBojcTBax. [Ipu 3TOM mpenmnonaraercs, 4To CTYACHTHl UMEIOT (DyHAAMEHTAJIbHYIO IMOATOTOBKY IIO
TEOPETUYECKUM pa3fiesiaM XUMHUU, OMOXUMUHU, 00l OMOIOTHH U MUKPOOHOJIOTHH, OCHOBHBIM IMpoOIieccaM
U arnmaparamM XUMHYECKONW U OMOXMMHUYECKON TEXHOJIOTHH, OCHOBaM OMOTEXHOJIOTHH.

2 B pe3yjabTaTe H3y4YeHUs1 TUCHHUIINHBI 00y4aIOMIMIACH 10JIKeH:

Obnadamye CleAYIOMUMI KOMIIETEHIIMAMU M WHAMKATOPAMH UX TOCTHUIKCHUS

HIK-1.1; [IK-1.2; IIK-1.3; [IK-1.4; IIK-1.5; [IK-2.1; IIK-2.2; [IK-2.3

3uams:

— OIpe/eNeHne U OCHOBHBIC 3314l MEAUIIMHCKON OMOTEXHOJIOTHH;

— OTJINYUE MEUIUHCKUX OMOTEXHOJOTUN OT MEAUIIMHCKUX TEXHOJIOTHIA.

— 0co0eHHOCTU (HYHKIIMOHUPOBAHUS OMOOOHEKTOB B OMOTEXHOJIOTUYECKUX CUCTEMAX

— TpeboBaHUs K OMOJOTUYECKUM JIEKAPCTBEHHBIM CPECTBAM M TEXHOJOTUU MOJTYUYCHHS,

Ymemn:

— WCTOJB30BAaTh MPUPOJHBIE MEXaHW3Mbl HW3MEHUMBOCTH JUIS HAIPABICHHOW CEJIEKIHH U
HCKYCCTBEHHOI'0 0TOOpa OMO00OBEKTOB;

— HCIIOJIb30BaTh HMMMOOWIM30BaHHbIE OHOOOBEKTHI B MEAMIMHCKHX OHOTEXHOJOTHUSIX H B
JMAarHOCTHKE Pa3IMYHBIX 3a00JI€BaHUN;

— HCHOJB30BaTh OMOCEHCOPHI M OMOTECTHI.

Braoemy:

— TEOPETUYECKHMMHU OCHOBAMHU METO/IOB KJIETOUYHOW U TeHHON HH)KCHEPHH;

— COBPEMEHHBIMH 3HAHUSAMU B 001acTu (papMalleBTUUECKON OMOTEXHOJIOTHUH;

— OCHOBaMH IIPOIECCOB OMOCHHTE3a, BBIJACICHHS W MOJYYECHUS TOTOBBIX ()OPM OMOIOTHYECKUX
JIEKapPCTBEHHBIX CPEJICTB.

3 Kparkoe coaep:kanue I CUHIITAHBI

Beeoenue. BpeneHue B MEAMUMHCKYIO — OuoTexHonoruto. OmnpeneneHue  MEIUIMHCKOM
onotexHonoruu. OTIMYME METUIIMHCKUX OWMOTEXHOJOTHH OT METUIIMHCKHX TEXHOJOTWH. [lepcriekTuBhI
OMOTEXHOJIOTUH B MEJTUIIMHE.

Mooyns 1. Obuue npunyunsvt padomuvl OUO0OBLEKMOE 8 MEOUUUHCKUX OUOMEXHON02USAX.

1.1. Ocnognvie 3ad0auu meduyunckoi ouomexnonocuu. CO0p M TOIydeHHE HHGOPMAIUH:
JMarHOCTUKYMBbI, OMOCEHCOPBI, UCIIOJIb30BaHNE OMOTEXHOJIOTMYECKUX PEIICHUH U IPUEMOB IS MTOJTyUEHUs
uHpopMaLuy; MpopUIakTUKa 3a001eBaHuil; OJydeHne COOCTBEHHO JIEKApCTBEHHBIX CPEACTB (TEXHOJIOTHH
noJlyueHus: MHCyiauHa, ButamuHa C, ButamuHa B2, pesepnuna, Omoxkenwiiens). Ilonsarue o 6uooObexTe.
Knaccugukarus 6nooobexToB. buooObekThl B (hapMarium, F’MrueHe U CaHuTapuH.

1.2. Ocobennocmu ynkyuonuposanus 06u000beKmM0O8 6 OUOMEXHONOZUUECKUX CUCHEMAX.
buoTexHonoruueckue mpoleccsl, ¢ Hayajla U JI0 KOHLA oOecrieynBaeMble OMOOOBEKTOM (Ha Mpumepe
TEXHOJIOTHI mosydeHusi BuTamuHa Biz, puOoduaBuna). TpeOoBaHUS K NPOAYKLUHMU M TEXHOJOTHYECKHE
CXEMBI TOJIy4eHHs] aHTUOMOTHKOB. Vcronb30BaHnE OMOTEXHOJIOTHUECKOTO Mpoliecca Ha OAHOM M3 ATAIlOB
MOJIyYeHUsl JIEKapCTBEHHOro cpeacTBa (OuoTpaHchopmMainusg - Ha MNpUMEpe TEXHOJOTUH MOJyuYeHUs
ButamuHa C).

1.3. Ilpumenenue memoooe zeHemuuecKkou u KIemMOUYHOU UHNCEHEPUU 6 MeOUUUHCKOU
ouomexnonozuu. llogxoapl K COBEPIIEHCTBOBAHUIO OHOOOBEKTOB. MeETOAbl TEHHOW U KIIETOYHOM
uHxeHepuu. TpeOoBaHHUS K TMPOAYKIIMH M TEXHOJOTUYECKHE CXEMbI TIOTYYCHUS PEKOMOMHAHTHBIX OEJIKOB
(OpUTPONO3THHBI, (DUATPACTUMBI, HWHCYIMH, HHTepdepoHsl). I['eHOoTepanmeBTUYECKHE JIE€KapCTBEHHbIE
npernaparsl.

1.4. Hmmoounuszoseannvie 0u000vekmol 6 MeOuuunckux ouomexnonozusx. CrocoObl
UMMOOMIH3AIMA OMOOOBEKTOB B MEIUIIMHCKUX OWOTEXHOJOTHAX (amcopOIus, KOBaJEHTHOE CBSI3BIBAHHE,
METO/I TONEPEYHbIX CIIMBOK, MHKAICYIUpOBaHHE, MMMOOWIM3AIUSA IyTEeM BKJIIOUEHHUS B MOJIMMEPHYIO

144



CTpyKTYpy). Jlumocombl, HaHOC]epsl, Mukpocthepsl, Tamachepsl. AdduHHass xXpomarorpadus.
Hcnonp3oBaHne MMMOOMIN30BAHHBIX OMOOOBEKTOB B MEIUIIMHCKUX OHMOTEXHOJIOTHUSAX U B JMArHOCTUKE
pa3IUYHBIX 3200JICBaHUN.

Mooyns 2. Illonamue 06 ummynonozuu.

2.1. Cucmema ummynnozo comeocmasa. llousarue o0 anturenax u anrurenax. CTpykTypa aHTUTEN.
Knaccudukanuss anturen. EcrecTBEHHBI M HMCKYCCTBEHHBIM HMMMyHuUTET. [loHATHE O peaknusax Yy-
robynuHa. TexHonmorusi MOMy4eHHs TPOTUBOKOPEBOIO Mpenapara CepoJIOTHYecKO CHelU(pUYHOCTH
(peakiuu arriaOTUHALIMY U IPEIUTTUTALINN).

2.2. Beeoenue 6 coepemeHHyl0 ummyHoouomexmnoaozuro. Kinerounas wmxeHepus. ['mOpumgomuas
TEXHOJIOTUSl TIOJYYeHHs] MOHOKJIOHaNbHbIX aHtuTen. MmmyHoceHcopsl. JIHK- wumum  PHK-mpo6sl.
TpebGoBanusi K IPOAYKIHUU U TEXHOJOTMYECKHUE CXEMbI MOJYyYEHHUS PEKOMOMHAHTHBIX MOHOHKJIOHAIbHBIX
AHTUTEI

2.3. Cospemennvie npenapamuvt 01 ummynuzayuu. CoBpeMeHHas KiacCHUpUKAIUSA BaKIIMHH.
OOme TpeOoBaHMs K BakimuHaM. MUKpOOHBIC *kuBbie BakiuHbl (BakiimHa Kamemera u I'epena (BCG),
BakIIMHA MPOTHUB TYJSPEMHH, IPOTUBOYYMHAs BaklMHA). BUpycHble *UBble BAaKLMHBI: BAaKIMHA MPOTHB
ocnsl ([xeHepa), BaKlimHa IPOTUB BUPYCa MOJIMOMHUENINTA, BAaKIIMHA [TPOTUB kenToi inxopaaku (Teinopa).
TexHonOruu mONYyYEHUS JKUBBIX BaKIMH. VHAKTUBUPOBAHHBIE BAKIUHBI: OPIOMIHOTH(O3HAS BaKIMHA
(BakumHa Bencena wu Baknuna Kane), BakUMHBI NPOTUB  KOKIIOIIA, XOJEPBl, JU3ECHTEPUU.
HHakTHBUpPOBaHHBIE MPOTUBOBUPYCHBIE BaKIMHBI. TE€XHOJOTHUS MOJTYYCHHsS] MHAKTUBHUPOBAHHBIX BAKIMH.
Bakuunbl Ha ocHOBe 0€IKOB (PEKOMOMHAHTHBIC) U MOJIMCaXapuI0B (BaKIIMHA MMPOTUB renatuta B, BakmmuHa
MPOTUB MANUIOMaBHUpyca). TeXHOJIOTUs MOydeHUs: peKOMOMHAHTHBIX BakiH. HK 1 BeKTOpHBIE BaKIIUHBI.
AHaTokcuHBI. TexXHOJIOTH MOJIy4eHUsI aHATOKCUHOB. ChIBOPOTOYHBIE MPENapaThl.

Mooynw 3. Ilpenapamul Ha 0cHOGe HCUBLIX KYAbMYP MUKpOOpzanu3imos. Ilonstue o MUKpOOHBIX
COO00IlleCTBAaX YEJIOBEKA, BHUbI 3KOJOTMYECKUX OTHOILIEHUN MEXIy MHKPOOPraHM3MaMu U OpPraHU3MOM
yenoBeka. Poimb MUKpOOHOro cooOmiecTBa KHIIEYHHKA YeJIOBeKa B (PYHKIIMOHHUPOBAHWU OpraHH3Ma.
TpeboBaHus K MPOIYKIIMUA M TEXHOJIOTMYECKHE CXEMBI TOIY4YEHUS! MPOOHOTHKOB. TpeboBaHMS K MITaMMaM,
UCIIOJIb3YEMBIM IS TPOU3BOJICTBA MIPEMAPaTOB HA OCHOBE JKUBBIX KYJIBTYP MHUKPOOPTaHHU3MOB.

Mooynw 4. Canumapnasa u npogunakmuueckan ouomexunonoz2us. VicnonpzoBanue 6M0CEHCOPOB U
JUArHOCTUYECKUX CHUCTEM JUIsI KOHTPOJIA 3a BO3JYXOM U CaHUTAapHBIM COCTOSIHUEM BOJHBIX CTOKOB.
OcHOBHBIE CaHUTAapHBIE IIOKa3aTelu MJI1 OLCHKM YPOBHS 3arpsA3HEHMs] OKpYXKAIOLIEH  Cpensl.
Hcnonp3oBaHnne OMOTECTOB (MOPCKHUE CBETAIIMEcs OaKTepuu, MPOCTEHIINE TeTpaxUMEHbl, NadHUN) IS
OLIEHKHU BJIMSHUS OTXOOB Ha CapOpUTHYIO MUKPOQIIOPY U YUCTOTHI BOAHBIX CTOKOB. Ponb GMoTexHOMIOrUM
B CAaHUTApUU U NMPOPUIAKTUKE PA3IUYHbIX 3a00JI€BaHUH.

4 O0bEM yueOHOil TMCHUNIMHBI

O0beM TMCUMTLTHHBI
Bup yueOHoit padoTbl Axax, | Acrp.
3E
4. .

O01mas TpyA0eMKOCTh JIMCIHIIIHHbI 2 72 54
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[Mpaktrueckue 3anstus (I13) 0,89 32 24
CamocrosiTesibHas padora 0,22 8,0 6
KoHTakTHas caMocTosITelIbHAsE paboTa 0.92 0,4 0,3
CamMocTosITeTbHOE M3YUCHHE PA3/IeTOB JUCITUTITMHBI ' 7,6 5,7
Bua uTOroBOoro KOHTpoJIs: 3adeT ¢ OLEHKOH

5.4 TlpakTuka

AHHOTanus padoyeil nporpaMMbl Y4eOHOH NPAKTHKH: 03HAKOMHTEIbHON NPAKTHKH

1 Heab y4eOHOW NPAKTHKH: O3HAKOMUTEJBHOW MNPAKTUKHM COCTOUT B 3aKpeIUICHUM U
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YIIIYONEHUH TEOPETHYECKOW TMOATOTOBKM; IMPHOOPETEHWH OOydYalOMMCSl TPAKTHUYECKUX HABBIKOB U
KOMIIETEHIIHI; MPUOOPETeHNH 00yUaOIMMCS OTIbITa CaMOCTOSATEIbHON MPO(ECCHOHATBHOM e TEIbHOCTH.

2 B pesyabTare MNpPOXOkKIEHHS Y4eOHON NPAKTHKH: O3HAKOMHTEJIbHOH MNPaKTHKH
00y4Jaronuiics 1Mo nporpaMmMe 0aKaJaBpuaTa JI0JIKeH:

Obnadamye CleAyOMUMI KOMIIETCHIIMSAMHU ¥ UHIUKATOPAMH MX JIOCTHKCHUS:

OIlIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-2.1; OIIK-2.2,
OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-3.1; 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-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.13; OIIK-
4.14; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-5.4; OIIK-5.5; OIIK-5.6; OIIK-5.7; OIIK-5.8; OIIK-5.9; OIIK-
5.10; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-6.4, OIIK-6.5; OIIK-6.6, OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-
7.4, OIIK-7.5; OIIK-7.6; OIIK-7.7; OIIK-1.8

3uame:

npueMbl pabOThl CO CIENHAIBHOW JUTEPATYpOr M APYrod HayIHO-TEXHUYECKOW HH(OpMaiuen,
Ba)XHEHIIINE TOCTH)KEHUSI OTEYECTBEHHOW M 3apyOeHOH HAyKM M TEXHUKH B COOTBETCTBYIOLICH 0OJacTH
3HAHUM;

Ymems:

OCYIIECTBIATH cOOp, 00pabOTKy, aHATN3 U CUCTEMATHU3AlMI0 HayYHO-TEXHUYECKOH HHPOPMAIIH O
TeMe (3a/1aHHI0); IPOBEICHUE HAYYHbBIX UCCIIEI0BAaHUI U BBIIIOJHEHUS TEXHUYECKUX Pa3pabOTOK.

Braoemy:

HaBbIKAMU TPOBEACHUS CTEHAOBBIX U IPOMBIIUIEHHBIX HCHBITAHUM ONBITHBIX OOpas3loB
OMOTEXHOJIOTHYECKON MPOAYKIIUY; HABBIKAMU COCTABJICHHS OTYETa MO TeMe, pasJieny, 3aJaHHIo, dTamy.

3 KpaTtkoe coaep:kanue yueOHOIl NPAKTUKH: 03HAKOMUTEIbHON NPAKTUKHU

Pa3znea 1. Meroabl paGoThl HAYYHO-TEXHHYECKOH JUTEPATYpoOil ¢ Hejblo coopa uHpopmanuu
no Teme wucciaegoBanusa. Pabota c coBpeMeHHBIMH MOHCKOBBIMU HHTEpHET-pecypcaMu IO TeMe
uccienoBanys. [laTeHTHBIN MOUCK.

Pa3nen 2. Metoabl ucciie10BaHUsI U NPOBeIeHUsI IKCIIEPUMEHTATbHBIX Pad0T B COOTBETCTBUH
¢ BBINOJHIAEMBIMH 3aJa4YaMM HccjaeqoBaHusl. MeTonpl aHanm3a W 00paOOTKH SKCIIEPUMEHTAIBHBIX
naHHbIX. OCHOBBI MOJEIMPOBAHUS HU3Y4YaeMbIX IMpoleccoB U siBieHui. MH(opMannoHHbIe TEXHONOTHH B
HAaYYHBIX UCCIICAOBAHHUAX.

Paszpnen 3. Ilopsinok oopmiieHUsI HAYYHO-TeXHHYECKOH AokyMeHTanuu. [loaroroBka oruera o
IPOXOXKACHUN yueOHOU mpakTHKU. TpeboBaHus, NpeabsIBiIsieMble K HATMCAHUIO U NPEACTABIEHUIO OTYETA.

4 O0béM yueOHOI NPAKTHKH: 03HAKOMHUTEJIbHON NPAKTHKHU

O0bem nNpakTUKHU
Bup yueOHoit padoThl Axan, | Acip.
3E
4. 4.
O0mas TPyA0eMKOCTh NPAKTHKH 3 108 81
CamocrosiTejibHasi padoTa 3,0 108 81
B TOM 4HcJje B popMe NPaKTHYECKON MOATOTOBKH: 3,0 108 81
KonTtakTHas camocrositenpHas pabora 0,4 0,3
3,0
CaMocTosITeIbHOE U3YUYEHHE Pa3esiOB NIPAKTUKU 107,6 | 80,7
Buj HTOrOBOro KOHTpOJIS: 3a4er c oneHkoM

AHHoTanus padouei nporpammbi_LIpon3BoACTBEHHON NPAKTUKHU: TEXHOJOIHYECKOM NPAKTHKH

1 Ileap NpakTHKH — TMOJy4YeHHE NPO(ECCHOHANBHBIX YMEHUH U OmbiTa MNpoeCcCHOHATHLHON
JEATENIBHOCTH IIYTEM CaMOCTOSATEIBHOIO TBOPUYECKOTO BBIIIOJIHEHMS 3a/a4, MOCTABIEHHBIX MPOrpamMMoOin
NPAaKTUKH, YIrAyOJeHHe TeOpeTUYEeCKOM TOJArOTOBKH; NPUOOpETEeHHE MPaKTUYECKHMX HABBIKOB U
KOMIIETECHIIUM.

2 B pe3yabTare npoxoskIeHusi NPAKTHKH 00YYAIOLIUICS I0JIKEH:

Obaadamye cleayOMUMI KOMIIETEHIIMAMU U UHIUKATOPAaMH UX JIOCTHKECHHUS:
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VK-2.3; VK-2.4; VK-2.6; VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.6; [IK-1.1; [IK-1.2; IIK-1.3; IIK-
1.4; IIK-1.5; I[IK-2.1; TIK-2.2; IIK-2.3

3uams:

- METOJbl MAECHTHU(QUKALMKU U aHalIM3a MPOAYKTOB OMOCHMHTE3a W OmoTpaHc(opmMauu, MOTydeHUs
HOBBIX HITAMMOB-TIPO/IYIIEHTOB OMOJIOTHUECKUX IPEnapaTos;

- METOJAbl CO3/laHUsl KOMIIO3MLMOHHBIX (OpM M ONTHUMAJbHBIX CIIOCOOOB INPUMEHEHUS
OuoIpenapaTos;

- Tanbl NPOBEJECHUS BaIUJALIMU TEXHOJOTMUECKUX MPOLIECCOB U aHATUTHUECKUX METOAMK;

Ymems:

- pa3pabaTbIBaTh TEOPETUYECKHUE MOJENM, TO3BOJISIONIME MPOTHO3HPOBATH XapakTep W3MEHEHHS
CBOWCTB CBIPbsI B IIPOLIECCE €0 OMOTPAaHCPOPMALIUU U MOIYy4aTh MPOTYKIMIO C 3aJaHHBIMH Ka4eCTBEHHBIMU
XapaKTepUCTUKAMU;

- IPOBOJUTDH HKCIIEPUMEHTAJIbHBIE HCCIEI0BAaHNS ONOJOTMYECKON U (PU3UKO-XUMUUECKON KHHETUKU
Ha BCEX CTAAMSIX TEXHOJIOTMYECKOTO MPOIIECCa U UX MAaTEMATHUECKOE ONHUCAHUE;

Braoemy:

- TEOPETHUYECKUMH 3HAHUSAMU IO OMOXMMUH, TEOPETHUECKUMHI OCHOBAMHU OMOTEXHOJIOTHH, 3HAHUSIMH
KOHCTPYKTUBHBIX OCOOCHHOCTEH M METOJaMH pacyeTa OCHOBHOIO OOOpYIOBAaHUS XUMHUYECKOW H
OMOTEXHOJIOIMYECKON POMBIIUIEHHOCTH.

3 Kpartkoe cogep:xaHue NPpaKTUKH

Pa3znean 1. IlocemeHue npeanpusiTUii MO NPOM3BOJACTBY OHMOTEXHOJIOTHMYECKONl MPOAYKIIUM.
C6op u aHanu3 uH}OpMaAIUK, caMOCTOsTEIbHas paboTa, pa3paboTka HPEUIOKEHUH IO ONTHUMHU3ALUU
«Yy3KHMX MECT» TEXHOJOTMYEeCKHX IpoleccoB. TexHojorudyeckue cxempl, paboune uyeprexu, TOO B
COOTBETCTBUM C OCHOBHBIMHU CBEACHUSAMU O NpaBUiIaX opranuzanuu npoussojctsa (GMP u oreuecTBeHHbIH
crangapt PJ[ 64-125-91). OcHoBHble 0a3bl NAaHHBIX W TPOrpaMMHBIE OOOJIOUKM JIi OpTaHU3alUH
IPOM3BOJICTBEHHOTO Ipoliecca, KOHTPOJIb M aBTOMaTH3alMs (EepMEHTALMOHHBIX mporeccoB. KoHTpoIb
IIPOM3BOJICTBA COIVIACHO TPEOOBAHUSAM, MPEIBABISEMBbIM K KAa4€CTBY T'OTOBOW IMPOJIYKIUHU (COOTBETCTBUE
npousBocta TpedoBanusm HT/[: TOCT, OCT, GMP)

Paznen 2. Boino/iHeHHe HA NMpeANPUSTHH HHIMBHUAYAJIBHOro 3aganus. buodapmaneBruyeckue
npeanpusaTis (IpOU3BOJACTBO PEKOMOMHAHTHBIX IPOAYKTOB, BaKIUH, aHTUOWOTHUKOB, MPOOMOTHYECKUX
JIEKapCTBEHHBIX CPEJACTB U T.1.). Ilpeanpusrus, ocyecTBIsAONIME TPOU3BOACTBO U3IEIUM MEIUIUHCKOTO
HazHaueHus  (auarHoctukymoB).  llpeampustus  numieBod  MPOMBINUICHHOCTH  (IIPOM3BOJCTBO
KHCJIOMOJIOYHON MPOAYKIIMHU, XJIeOOMEeKapCKUX ApOXKed, MuBa, BUHA, crnupTa W T.m.). [lpenmpusitus,
IPOM3BOIAIINE TPOAYKTHl MUKPOOHOTO CHUHTE3a (OpraHMYeCcKre KHCIOThl, BATAMUHBI U T.11.). [Ipeanpusrus,
OCYIIECTBIISIONIME TJIYOOKYI0 MepepabOTKy pacTUTENbHOIO WM >KUBOTHOTO ChIPbS (IIPOM3BOJCTBO
pacTUTENBHBIX OEJIKOBBIX M30JSATOB M KOHIEHTpaToB, BAB, ¢epMeHTOB >XMBOTHOrO HPOMCXOXKAEHUS,
OouortoruBa U T.1.). [Ipeanpusitusi, MpoU3BOIAIINE KOPMOBBIE TOOABKH U KOpMa HAa OCHOBE MUKPOOHOTO
6enka. CTaHIUU BOJOOYUCTKH (CTaIuM a3pOOHOM U aHaIPOOHOM OUHNCTKU CTOYHBIX BOJ).

Pa3znean 3. IloaroroBka m cpaya oruyera no nmpaktuke. CBeleHUS O UCTOPUH MPEANPUSTHS.
XapakTepuCTUKa M Ha3HA4YeHUE TMOJTy4aeMOW NPOAYKIUH. XapaKTepUCTHUKA ChIpbS W MaTepHasoB.
AnmaparypHas M = TexHoiornyeckas cxema. OmucaHue TexHOJormdeckoro mpormecca. Hopmbl
TE€XHOJIOTMYECKOT0 peskuMa. Metoasl KOHTpouIsl mpou3BoAcTBa. KOHTpOsb KauecTBa KOHEYHOIO MPOIYyKTa.
TeXHUKO-?PKOHOMUYECKHE NTOKa3aTeNu Npor3BoACTBA. [lepcrekTuBbl pa3BUTHS IPOU3BOICTBA.

4 O0beM NIPAKTHKH

O0beM NpaKkTUKHU
Bup yueOHoit padoTnl Axan, | Actp.
3E
4. 4.
O01mas TpyI0eMKOCTh NPAKTHKH 3 108 81
CamocrosiTejibHasi pa6oTa 3,0 108 81
B TOM 4HcJje B popMe NPaKTHYeCKOM MOATOTOBKH: 3,0 108 81
KonTtakTHas camocrositenpHas pabota 0,4 0,3
3,0
CaMocCTOsITENbHOE N3YUYEHHE PA3AEIOB NPAKTUKHU 107,6 | 80,7
Buj HTOrOBOro KOHTpPOJIS: 3a4er c oneHkoM
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AHHoTauus padoyei nporpammbl IIpon3BoACTBEHHON NPAKTUKN: HAYYHO-HCCJI€10BATEILCKOM
pPadoThI

1 Heas nmpakTuku — GopMupoBaHNE HEOOXOAMMBIX KOMIIETEHIIUH /Il OCYIIECTBICHHUS HAy4YHO-
MCCJIEI0BATEIIbCKOM JIEATEILHOCTH 10 HampaiieHnto moarotoBku 19.03.01 buoTrexHoJiorusi B 00JacTH
OMOTEXHOJOTHH, OWOXMMHUU, MHUKPOOHOJOTHH, TE€HHOW WHXXCHEPUU TMOCPEACTBOM IUIAHUPOBAHUS H
OCYILIECTBJICHUS YKCTIEPUMEHTAIBHOMN e TEIbHOCTH.

2 B pe3yjbTaTe NPOX0:KAeHHs MPAKTHKH 00YYAKOUIHIICS 10JIKEH:

Obnadamye CleAyOMUMA KOMIIETEHIIMAMU M UHIAMKATOPAMH UX TOCTUKCHUS:

VK-1.1; YK-1.2; VK-1.3; VK-1.5; IIK-3.1; IIK-3.2; [IK-4.1; [IK-4.2; [IK-5.1; I[IK-5.2; I[IK-5.3; IIK-
5.4, IIK-6.1, IIK-6.2

Buame:

- CcoJep)KaHHE HAyYHO-TEXHHYECKOH HH(OpMAIMKM, OTCUECTBEHHOIO W 3apyOEKHOTO OIbITa IO
TEMAaTHUKE HCCIICOBaHN,

Ymemn:

- IJIAHUPOBATh M TIPOBOIUTH AKCIIEPUMEHTAILHBIC UCCIICIOBAHUS 110 OMOTEXHOJIOTHH;

- CHCTEMATH3HpPOBaTh IaHHBIC JUISI COCTaBIICHUS O030pOB, OTYETOB W HAYYHBIX NyOIHKAIUi,
COCTABJISITh OTUYET MO BBIIOJIHEHHOMY 3a/IaHHIO;

Brnaoemw.:

- HaBblkaMH cOopa M aHajdM3a MCXOJHBIX JAHHBIX JJII NPOSKTUPOBAaHHSA A(PPEKTHUBHBIX
TEXHOJIOTHYECKUX TIPOLIECCOB M YCTAHOBOK II0 TMPOU3BOJICTBY OMOJOTHYECKM AaKTUBHBIX BEIECTB,
MOJIYYEHUIO T€HHO-MH)KEHEPHBIX IITAMMOB, KYJIbTUBUPOBAHUIO MUKPOOPTAHU3MOB.

Iloocomosums u npeocmasumes K 3awume HAayIHO-HUCCIEIOBATENbCKyl0 pabory (HUP),
BBIMIOJTHEHHYIO HAa COBPEMEHHOM YpPOBHE Pa3BUTHS HAYKHM M TEXHUKH U COOTBETCTBYIOLIYIO BBIOPAHHOMY
HAIpPaBJIEHUIO MOJATOTOBKYU U Mporpamme oOydenus. B npencrasnenHoi k 3amure HUP nomxHbl nonyuuts
pa3BUTHE 3HAHUS U HABBIKH, MMOJYYCHHbIE 00YYarOIIMMCS IIPH OCBOCHUHU MPOTrpaMMbl OakanaBpuaTta, B TOM
YUCIIe TPU HM3YYECHUU CleluaibHbIX AucuuiuivH. IIpeacraBnennas k 3amure HUP nomxxa comepxkathb
OCHOBHBIE TE€OPETHYECKHE MOJOKEHUS, SKCIEPUMEHTAIbHBIE PE3YJIbTAThI, MPAKTUUYECKUE TOCTHXKEHHS U
BBIBOJIBI U3 Pa0OTHI.

3 Kpartkoe cogepxxanne NpakTHKH

Pasjen 1. Boino/siHeHHne U MpeACTABJ/IEHHE Pe3YJbTATOB HAYYHBIX HCCJIEI0BAHUI

1.1. BeimosiHeHHE HAYYHBIX UCCIIEIOBAHMII.

CocraBnenue nporpamMmbl uccienoBanus. CTpykTypa U COJIep)KaHUE OCHOBHBIX pa3/iesioB OTYETa O
HAyYHO-HCCIIeI0OBaTEeNbCKOU paboTe.

dopMynHpoBaHUE IIEJIEH W 3a7a4 HMCCIEIOBAHUS, COCTABJICHHE AaHATUTHYECKOTO 0030pa Mo Teme
UCCIIeIOBaHMsI; BBIOOP D(PQPEKTUBHBIX METOJOB M METOAMK JIOCTIDKEHHUS IKENAaeMbIX pe3ylIbTaToB
HCCIICIOBAaHUS.

[IpoBeneHne COOTBETCTBYIOUIMX HKCIIEPUMEHTOB [Jisi TOJYyYEHUsS NPAKTUYECKHX pe3yIbTaTOB;
aHaJu3, MHTEpIpeTanus 1 0000IIeHNe PEe3yIbTaTOB MCCIeAOBaHMs; (OPMYIUPOBKA BHIBOJIOB; HAIKMCAHUE
oTyera.

1.2. IToaroroBka iuteparypHoro o63opa mno teme. CocraBieHHe aHAIUTUYECKOro 0030pa Mo Teme
uccnenoBanus. [lonck u aHanu3 Hay4YHO-TEXHUUECKOM JUTEPATyphl U MATEHTHON. JOKYMEHTAIUH.

Pasznea 2. IlpeacraBieHue HAyYHbIX HCCJIE0BAHMIA

2.1. IloaroroBKa Hay4yHOTO JIOKJIaJa U Mpe3eHTalul. MeTo10I0Tus TOArOTOBKH Hay4YHOI paboThI K
nyOIMYHOM 3a1uTe

4 O0beM NPaKTHKH

O0bem nNpakTUKH
Bup yuyeoHoi padoTbl Axax | Actp.
3E
4. 4.
O0masi Tpy10eMKOCTh NIPAKTUKH 7 252 189
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 2,67 96 72
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B TOM 4HcJje B popMe NPaKTHYECKOI MOATOTOBKH: 2,67 96 72

[TpakTrueckue 3aHATHS 2,67 96 12
B TOM 4ucIe B popMe MPAKTUYECKON OTOTOBKHU: 2,67 96 72
CamocrosiTejibHas padoTa 4,33 156 117
B TOM 4HcJie B popMe NPaKTHYECKOIl MOATOTOBKH: 4,33 156 117
KoHnTakTHas camocrosiTelbHas paboTa 433 0,4 0,3
CaMoCTOsITEIbHOE H3YUCHHE PA3/ICTIOB TPAKTUKHI ' 155,6 | 116,7
Bua uTOroBOro KOHTpOJIf: 3adeT ¢ OLEHKOM

AHHOTaIII/Iﬂ paﬁoqeifl NnmporpaMmmbl IIpou3BOACTBEHHOI NPAKTUKH: NPEIUINJIOMHON NPAKTUKHA

1 Lles1b NPAKTHKH — BBINTOJIHEHUE BBITYCKHON KBaTH(DPHUKAIIMOHHOHN paboThI.

2 B pe3yjbTaTe NPOX0:KAeHHs MPAKTUKU 00YYAKOIIHIACS TOIKEeH:

Obnadamye CleAyOMUMA KOMIIETEHIIMSAMHU U UHIUKATOPAMH UX JIOCTUKCHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.5; IIK-3.1; IIK-3.2; I[IK-4.1; [IK-4.2; [IK-5.1; IIK-5.2; IIK-5.3; IIK-
5.4; IIK-6.1; IIK-6.2.

3namu:

- OMOXMMUIO U PU3UOIIOTHIO MUKPOOPTAHU3MOB M JPYTUX OMOJOTHYECKUX OOBEKTOB;

- IPUKJIAJHYIO MOJIEKYJIIPHYIO OMOJIOTHIO, TEHETUYECKYIO U KIIETOUHYIO HH)KEHEPUIO;

- OCHOBBI KOHCTPYHUPOBAHUS HOBBIX IITAMMOB-TIPOYIIEHTOB OMOJIOTHYECKH aKTUBHBIX BEIECTB;

- HayuyHble OCHOBBl HOBEHIIMX OHOTEXHOJIOTWH, OCHOBAHHBIX HAa MNPUMEHEHUHM MOMYJIALMMA
MHUKPOOHBIX, >KUBOTHBIX M PACTHTENBHBIX KJIETOK, ITOJIYYEHHBIX CEJICKIIMOHHBIMH W TE€HETHYECKUMH
METOAAMU;

- CTpoeHHE M (YHKIMHA OCHOBHBIX KJIACCOB OHMOJOTMYECKH AKTUBHBIX COCIWHEHHIA; TEXHOJOTHHU
BO)XHEHIINX OCJIKOB;

- OCHOBBI CHHTE32 OCHOBHBIX KJIACCOB OMOJIOTMYECKU AKTUBHBIX BEIIECTB M UX (PU3UKO-XHMMUYECKHE
XapaKTePUCTHUKH;

- 3aKOHOMEPHOCTH Pa3BUTUA M (DYHKIMOHUPOBAHUS TOMYJSIHMA MHUKPOOHBIX, >KUBOTHBIX H
pPaCTUTENBHBIX KIIETOK;

- TEOPETHYECKHE OCHOBBI pEIICHHs OSKOJIOTWYECKHX TNpo0jeM ¢ TO3MIUH COBPEeMEHHOU
OMOTEXHOJIOTUH,

- IPUHIUTIBI KOHCTPYHUPOBAHUS OMOJIOTUYECKH aKTUBHBIX BEUIECTB C 3aIaHHBIMU CBOHCTBAMU;

- TEOPETHYECKHE OCHOBBI CO3JIaHMs MPOM3BOJCTBEHHBIX IPOLIECCOB IOIYYEHHUS OMOIOTHYECKU
AKTUBHBIX BEUIECTB;

Ymemn:

- ONpeAensATh KWHETHYECKHE W TEPMOJWHAMHYECKHE 3aKOHOMEPHOCTH MPOIECCOB pOCTa
MHUKPOOHBIX, )KUBOTHBIX M PACTUTENIbHBIX KJIETOK;

- TIPOBOAWTH CHUHTE3, (U3NKO-XMMHUYECKOE HCCIIEOBaHUE M aHaIN3 OWOJOTHMYECKH aKTHBHBIX
BEIIIECTB;

- OCYIIECTBISITh XHMHKO-TEXHHUYECKHH, OMOXUMHUECKHH W MHUKPOOHOIOTHYECKH KOHTPOJIb
OMOTEXHOJIOTMUYECKOTO MpoIiecca;

- IUTAHUPOBATh M IPOBOJIUTH HAYYHBIE HCCIIEIOBAHNUS;

Braoemw:

- METOJJaMH CeJICKIINH, MOAU(DHUKAIINNA U KOHCTPYUPOBAHUS JKUBBIX CUCTEM M MX KOMIIOHEHTOB Kak
00BEKTOB AEATEIBHOCTH OMOTEXHOJIOTHH;

- MeToJaMu OMOCHHTE3a, BBIACICHHS M WACHTH(QUKAIMA W aHajdh3a MPOAYKTOB OMOCHHTE3a H
O6uoTpaHchopmauy;

- IpEeMaMH M METOJaMH Oe301TacHON PabOThI ¢ COSAMHEHUSIMHE, 00J1aal0UMU (HPU3UOTOTHIECKON
AKTUBHOCTBIO M KYJIbTypaMH OHMOJOTMYECKUX areHTOB.

3 KpaTkoe coaep:kanne NpakKTHKH

Pa3nen 1. HayuHo-uccienoBarTebCKuii 3Tam.
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BbIOOp TeMBbI Hay4HO-HCCIIEAOBATEIbCKOM paOOThl. AHAIM3 MMEIOIIMXCS JAHHBIX MO Pe3yJbTaTaM
TEOPETUYECKOTO U IKCIIEPHUMEHTAILHOTO MCCICOBAHUS B PaMKax IMMOCTABJICHHBIX IUISI OTICIBHBIX ITAIlOB
00y4yeHHs 3324 IO TeME BBITYCKHON KBaTH(PHUKAIIMOHHON paboTHI.

BeImonHeHne 3KCIepUMEHTAFHOW YacTH BBITYCKHON KBaTM(UKAIMOHHOW paboThl. YdacTue B
HAy4YHO-UCCIIEIOBATENIbCKOH pabdore kadenpsl (paboTa HAYyYHO-METOJAMYECKUX CEMHHAPOB Kadeapsl,
HAYYHO-TIPAKTHYECKUE  KOH(MEPEHIIMH  YHHBEPCHTETa, MEXKPETHOHAJIbHBIE W MEXKIyHapOIHbIC
KoH(pepeHmn). COop 1 cuctemMaTu3anus GaKTUYECKOro U JUTEPaTypHOTO MaTepuaa.

Pa3nen 2. O6paborka u aHaiau3 noJydyeHHoil mHpopmamuu. OOpaboTKa W CHUCTEMaATHU3AIMS
pe3yibTaToB HccienoBanui. [locemeHne KOHCYNbTAIlMid HAYYHOTO PYKOBOIMTENS IO TEME HAYYHOTO
uccnenoBanus. [1oAroToBka u npeacTaBieHNe OTYETa O MPAKTHKE.

4 O0bemM NPAKTUKHU

O0bem npakTUKH
Bun yueoHoi padboThbI Axan. | Acip.
3E
4. 4.
O011asi TPY10€eMKOCTh MPAKTHKH 9 324 243
B TOM 4uciie B (hOpMe NPAKTUUECKON MTOATOTOBKHU: 9,0 324 243
CamocTosiTesbHasi padora 9,0 324 243
B TOM 4HcJIe B (h)opMe NPAKTHYECKOii MOATOTOBKH: 9,0 324 243
KoHTakTHas camocTosiTelIbHas paboTa 9.0 0,4 0,3
CaMOCTOsTEIbHOE H3YUCHHE PA3JICIIOB IPAKTUKH ' 323,6 | 242,7
Buj nTOroBoro KOHTpoJIs: 3a4er c oueHKoi

5.5 TocyrapcTBeHHAA UTOrOBAS ATTECTALMSA: MOATOTOBKA K MPOLeaVPe 3AIUTLI U 3alIUTA
BBINYCKHONW KBAJH(MUKAIMOHHONH PA0OThHI

1 Iesb rocy apCTBEHHOM HTOT0OBOM ATTECTANMH . NOATOTOBKH K IPOLEAYype 3alMThI U 3AIHUThI
BBIIIYCKHOH KBAJIU(QUKALUOHHOH padoThl — BbIIBICHUE YPOBHS TEOPETUYECKOM U IPAKTHUECKOU
HOJrOTOBJIEHHOCTH BBITYCKHMKA By3a K BBIIOJIHEHHIO NPO(GECCHOHAIBHBIX 33Jady M COOTBETCTBUS €ro
noarotoBku TpedoBanusM ®I'OC BO no nanpasnenuto noarorosku 19.03.01 buorexHoJiorus.

2 B pesyabTare NPOXO0XKICHHS TIOCYAAapPCTBEHHOW MTOrOBOM AaTTECTAMH: NOATOTOBKHM K
npoueaype 3alUThl U 3alUThl BBINYCKHON KBAJM(PUKALNMOHHONW padoOThl y CTyJAEHTA MpPOBepsieTcs
¢(pOpMHPOBAHHHOCTD CJACAYIOIIMX KOMIIETCHIUM, a TaAKKe CIeAYIOIUX 3HAHUN, YMEHHMH U HABBIKOB,
NMO3BOJISIIOIIUX OLEHUTH CTeleHb TFOTOBHOCTH O0Oy4amwImuMxcsi K JajbHeiilieldl mpodgeccuoHATIbHOM
AeATeIbHOCTH.

BoinyckHuk, oOcCBOMBLIMH — mporpaMMmy —OakajaBpuara, JODKEH  O0lajgaTh  ClENYHOIIMMHU
KOMIIETCHLIUAMU:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.1; VK-2.2; VK-2.3; VK-2.4; VK-2.5; VK-2.6; VK-
2.7, VK-2.8; VK-2.9; VK-2.10; VK-3.1; VK-3.2; VK-3.3; VK-3.4;, VK-3.5; VK-3.6; YK-4.1; VK-4.2; VK-
4.3; VK-4.4; VK-4.5; YK-4.6; VK-4.7;, VK-4.8; VK-4.9; VK-5.1; VK-5.2; VK-5.3; VK-5.4; VK-5.5; VK-5.6;
VK-5.7; VK-5.8; VK-5.9; VK-5.10; VK-5.11; VK-5.12; VK-5.13; VK-5.14; VK-6.1; VK-6.2; VK-6.3; VK-
6.4; VK-6.5; VK-6.6; YK-7.1; VK-7.2; VK-7.3; VK-7.4; 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; VK-9.1; VK-9.2; VK-9.3; VK-10.1; VK-10.2; VK-10.3; OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5;
OIIK-2.6; OIIK-2.7; OIIK-3.1; 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-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.13; OIIK-4.14,; OIIK-5.1; OIIK-5.2; OIIK-
5.3; OIIK-5.4; OIIK-5.5; OIIK-5.6; OIIK-5.7; OIIK-5.8; OIIK-5.9; OIIK-5.10,; OIIK-6.1; OIIK-6.2; OIIK-
6.3; OIIK-6.4; OIIK-6.5; OIIK-6.6; OIIK-7.1; OIIK-7.2; OIIK-71.3; OIIK-7.4; OIIK-7.5; OIIK-7.6; OIIK-
1.7, OlIK-7.8; IIK-1.1; IIK-1.2; TIK-1.3; [IK-1.4; [IK-1.5; [IK-2.1; [IK-2.2; IIK-2.3; I[IK-3.1; IIK-3.2; IIK-
4.1; [IK-4.2; IIK-5.1; TIK-5.2; [IK-5.3; [IK-5.4; IIK-6.1; IIK-6.2

3nams:

- COBpEMEHHbIE HayuyHble JOCTI)KEHHS M TEpCHEKTUBHbIE HampaBieHUs paboT B oOjactu
OMOTEXHOJIOTUH,
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- CTAaTUCTHUYECKUE METOJIbI 00pabOTKH HKCIIEPUMEHTAIBHBIX PE3YIIbTATOB;

- COBPEMEHHBIE METO/Ibl OMOTEXHOJIOTMYECKUX HCCIEI0BaHU;

Ymemn:

- IPUMEHSTh 3HAHUS, TIOJYyYEHHbIE TPU U3YYCHUH €CTECTBEHHOHAYYHBIX U CHEIUaIbHBIX JUCHUIUINH
JUIs perieHust GyHAaMEeHTAIbHBIX U MPUKJIaIHBIX 33124 B 00J1aCTH OMOTEXHOJIOTHH, - (POPMYITUPOBATH 1IETH
U 33J1a4d HAyYHOT'O UCCIIeI0BaHUS;

- MPOBOJAUTH OOpPabOTKY pE3ylbTAaTOB SKCIEPUMEHTA, OLIEHUBATh IMOTPEHIHOCTH, aHAJIU3UPOBATH,
MHTEPIPETUPOBATH U 00001IATh PE3YyIbTATHl HAYYHOTO UCCIIEIOBAHUS;

- IPEJCTAaBISATh NOJYyYEHHBIC PE3YyNbTaThl HAYYHOTO HCCIECNOBAHMS B BHJE HAYYHOIO JIOKJIana U
MPE3EHTALNN;

Braoemy:

- HaBBIKAMH TUTAHUPOBAHMS U TPOBEJICHHUS HAYYHBIX UCCIIEAOBAaHMUH B 001aCTH OMOTEXHOJIOTUY;

-HaBbIKAMU pabOThl C HAYYHO-TEXHMYECKOH, CIPAaBOYHON JHUTEpaTypod U DIEKTPOHHBIMU
pecypcami.

3 Kparkoe coaep:kaHue rocyJIapCTBeHHOH HMTOrOBOM aTTeCcTAallMU: MOATOTOBKH K Npoleaype
3aIUUTHI U 3aIIUTHI BHINYCKHOM KBAIU(PUKALUOHHOI padoThI

l'ocynapcTBeHHast UTOroBasi aTTeCTallMs: MOATOTOBKA K MPOIEAype 3aIIMUTHl U 3alUTa BHITYCKHOMN
KBAJTM(PUKAIIMOHHON pabOThI MPOXOANUT B 8-M cemecTpe Ha 0aze 3HAHMIA, YMEHUN M HAaBBIKOB, IMOJYYECHHBIX
CTYJIEHTaMH NP U3ydyeHuu aucuuruind HarpasieHus 19.03.01 BuoTexHoJ10rus v IpOX0xKACHUS MTPAKTHK.

I'ocynapcTBeHHast UTOroBasl arTecTalys: MOATOTOBKA K MPOLEAYPE 3aIlIMThl U 3aIUTa BBIITYCKHOMN
KBaJTM(DUKAIIMOHHOM pabOThl MPOBOAUTCS FOCYIaPCTBEHHON YK3aMEHAIIMOHHOW KOMUCCHEH.

Kontpons ypoBHS COHOPMHUPOBAHHOCTH KOMIETEHIMH OOYYaloUIMXCsl, NPUOOPETEHHBIX MPH
ocsoennn OOII, ocymiecTBisieTcss MyTeM MNPOBEACHUS 3alIUThl BBHIMTYCKHOW KBaIU(UKAIMOHHONW pPabOTHI
(BKP) u npucBoeHust kBanmupukanum «oaxkamaBpy.

4 O0beM rocylapcTBeHHOW HMTOrOBOW AaTTeCTAMM: NMOATOTOBKH K Ipoueaype 3allUThl U
3alMThI BHIYCKHON KBAJTH(UKAIMOHHOH padoThl

[IporpamMma oTHOCUTCS K 00s3aTenbHOM yacTH ydeOHOro miuaHa, k Omoky 3 «l'ocymapcTBeHHas
UTOTOBAs aTTECTALMSA» U PACCUMTaHA HA COCPEIOTOUYCHHOE MPOXO0XkKAEeHUE B 8 cemecTpe (4 Kypc) oOyueHus B
oobeme 216 u (6 3ET). IIporpamma mpeamnojaraer, 4ro OOyYaroOl[Hecs HMEIOT TEOPETUYECKYI0 H
MPaKTUYECKYIO MOJATOTOBKY B 00J1aCTH OMOXHMHH, MUKPOOUOIOTHH U O0IIeH OMOTEXHOJIOTHH.

. B 3aueTHBIX B akaaem.
Buabl yueOHol padoTsl
eIMHUIAX yacax

Oo6mas tpynoemkocts 'MA 1o yueoHOMYy 1u1any 6,0 216
KonrakTrnas padora (KP): - -
CamocrosTenannasi padora (CP): 6,0 216
KonTakTHas paboTa — UTOrOBasi aTTecTalus 6.0 0,67
Brmonnaenune, nanucanue u opopmierne BKP ’ 215,33
Bua xonTpoas: 3ammura BKP

N B 3auernbix | B acrponom.
Buabl yueOHol padoTsl
eIMHULAX yacax

Oo0mas Tpynoemkocts I'MA 1o yueOHoMy miiany 6,0 162
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6,0 162
KoHnTakTHas paboTa — HTOroBas aTTecTalus 6.0 0,5
Brimonnenue, nanucanue u opopmierue BKP ' 161,5
Bua konTpoas: 3ammura BKP
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5.6 ®akyabTaTUBBI

AHHOTanus padoyeil NPOrpaMMbl JUCHHIJIMHBI
«'paxmaHckasi 3alIUTA B Ype3BbIYANHBIX CUTYAI[HAX)

1 Hegb AMCHUIVIMHBI -- TOArOTOBUThH CTYJIEHTA K OCMBICIIEHHBIM IPAaKTUYECKUM JEHCTBUSAM IIO
0o0ecneyeHn0 CBOE 0e30IacHOCTM M 3alllUThl B YCJIOBHUSX BO3HUKHOBEHHUS YPE3BbIYAMHON CHUTyaluu
IPUPOJHOI0, TEXHOT€HHOI'O M BOEHHOI'O XapaKTepa.

2 B pe3yjbTaTe H3y4YeHUsI TUCUHUIIMHBI 00yYaIOIIMACS TOJIKEeH:

Obnadamye CleAyOMKUMI KOMIIETCHIIUAMU U UHIUKATOPAMH UX JTIOCTUKCHUS:

VK-8.2, VK-8.5, VK-8.1.

3uams:

- XApaKTepUCTHKH HPUPOAHBIX OEICTBHM, TEXHOI€HHBIX aBapuil M KaTracTpod Ha pajHalMOHHO,
XUMHUYECKH U OMOJIOTUYECKU OTACHBIX 00BEKTaX, MOpaxaromue GakTopbl Ipyrux ONacHOCTEH;

- OCHOBBI BO3JICHICTBHA ONACHBIX (PAaKTOPOB YPE3BbIUANHBIX CUTyallUli HA YeJIOBEKa U IPUPOAHYIO
Cpeny, JOMYCTUMBbIE IIPEAEIIbHbIE KPUTEPUN HETATUBHOT'O BO3/IEHCTBUS;

- Mepbl 0€30MacHOro MOBEIEHUS NpU NMpeObIBAaHUU B pailoHaX (30HAX) M0XKAapOB, PaJMOAKTUBHOIO,
XUMHUYECKOT0 U OMOJIOTMYECKOT0 3arps3HEHMUS,

- CIIOCOOBI M CpeJICTBA 3alUThl YEJIO0BEKa OT BO3JEHCTBUS MOpaKaroMUX (PAKTOPOB Upe3BbIUANHBIX
CUTYallui IPUPOJIHOT0, TEXHOTEHHOI'O U BOGHHOI'O XapaKTepa.

Ymemn:

- HCIIOJIb30BaTh CPEACTBA 3alUThl OPraHOB JbIXaHUS U KOXH, MEIULUHCKUE JJI CaMO3alllUThl U
OKa3aHMsI TOMOILHU APYTUM JIOISIM;

- NPUMEHSTh IEPBUYHBIE CPEACTBA IOXKAPOTYIIEHUS Ul JIOKAJIM3allUM W TYIICHMs I0Xapa,
BO3HUKIILIETO B ayTUTOPUU (J1TabopaTopun);

- OKa3bIBaTh ce0€ U APYrMM MOCTPAAABIINM MEAUIMHCKYIO IOMOIIb C MCIOJIb30BAaHUEM TaOEJIbHbBIX
U NMOAPYYHBIX MEIULUHCKUX CPEACTB.

Braoemy:

- npuéMaM¥ TPOBEICHHS YaCTHYHOW CAHUTAPHOW OOpPaOOTKM INpU BBIXOAE M3 paiioHa (30HbI)
PaAMOaKTUBHOIO, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsiI3HEHUS (3apaXKeHus ),

- croco0aMy ¥ TEXHOJIOTUSIMH 3aIUThI B YpE3BbIYAWHBIX CUTYaLUAX.

3 Kparkoe coaep:kanue 1uCUHUIIUHBI.

Pasoen 1. Onacnocmu npupoonozo xapakmepa

Cruxuiible OeICTBUS, SIBICHUS MPHUPOJABI Pa3pyLIUTEIbHON CHIIBI - 3€MJIETPSACEHUs, HaBOJHEHUS,
celieBble MOTOKH, OIMOJI3HU, CHEXKHBbIE 3aHOCHI, M3BEpKEHUE BYJIKAHOB, 0OBaJbl, 3aCyXM, yparassl, OypH,
MOKapBbl.

Pasoen 2. Onacnocmu mexnozennozo xapakxmepa

ABapun M KaTacTpobl Ha paJWalMOHHO OMACHOM OOBEKTE, XHMHUYECKH OIIACHOM OOBEKTE,
OMOJIOTHYECKH OINAacCHOM O0O0BEKTe; Ha TpaHcropTe (KeJIe3HOAOPOKHOM, aBTOMOOWIBHOM, pEUYHOM,
AaBUAIMOHHOM); Ha THIPOCOOPYKEHUAX; HA KOMMYHAJIbHBIX CUCTEMAaX KU3HEOOECIIeUEeHNS.

Pasoen 3. Onacnocmu 6oennoco xapakmepa

[IpumeHeHne opyXusi MACCOBOTO MOPAKEHUS (SIAE€PHOT0, XUMUYECKOI0, OMOJIOTMUYECKOT0), OOBIYHBIX
CPEICTB C 3aKUraTeIbHBIM HAIIOJIHEHUEM, HOBBIX BUJ0B OpPYXKHUs. 30HBI 3apaXKEHHsI OT CPEJCTB NMOPAKEHUS
U UX BO3JIEHCTBHE HAa HACEJIEHNE U OKPYKAIOLIYIO PUPOTHYIO CPEny.

Paszoen 4. Ioxcapuas 6e3onachocms

[Toxapnast omacHocTh. [lokapHas oxpana. Knaccudukarusi moxapoB B 3[aHUSX W TTOMEIICHHIX.
Craguu pa3BuTus noxkapoB. Jlokanuszanus U TylmeHHe MokapoB. llepBuuHbIE cpeicTBa MOKAPOTYIIEHUS
(oraerymurenu OII -8, OVY-2, OBII-5, BHyTpeHHMI MOXKapHBII BOJONPOBO/) U MTPaBHJIa MOJIb30BAHUS UMH.
ABTOMaTHYECKHE CUCTEMBI MOXKAPOTYIIEHHs] — CIIPUHKIIEPHBIE U JpeHuYepHble. OrHeTymalmye BemecTBa —
BOJIa, IIEHBI, HETOPIOYKE T'a3bl U pa30aBUTENH, TOPOIIKOBBIE COCTABbI, FAJIOr€H3aMEeIllEHHbIE YTIEBOIOPOIbI.

Paszoen 5. Komnnexc meponpuamuii epaxcoanckou 3auumsl Hacelenus

Onosemienue W MHQOpMHUpPOBaHUE HaceleHUs 00 omacHOcTH. [IpuHsATHE HaceleHHEeM CHUTHAJIOB
onosenieHus («BHumanue Bcem!», «Bo3mymHas TpeBora», «PaauaniMOHHas OMACHOCTBY, «XHMHUYECKas
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TpeBoray, «OT00l OMACHOCTH») U MOPSIOK NCHCTBUS MO HUM. DBaKyallus HACEJICHHs U3 30HBI OMACHOCTH.
CrniocoObI 5BaKkyaliuu. DKCTPEHHas BaKyallis CTYJCHTOB U3 ayIUTOPUU IIPU BOZHUKHOBEHUU T0XKapa.

CpenctBa nHIUBUAYaTbHOM 3amuThl opraHos neixanust (I'TI-7, T'TI-9, P-2, V-2K, PITA-1, PIIT-67M,
PY-60M, «®enukc», ['JI3K, AT, AIT-3, I13Y-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yesioBeka. MeMIIMHCKHUE CPEeCTBA 3aIUTHI.

CpenctBa KOJIJIGKTUBHOM 3alIUThl HaceneHus. HasHaueHue, 3alllUTHbIE CBOWCTBA YOEXHII.
[IporuBopanuarnmonnsie ykpbiTus (IIPY, mom3emHble TNEMIEXOMHBIC TEPEXOJbl, 3ariayOJICHHBIE CTaHIIUU
METpPONOJUTEHA), IMPOCTEHIINE YKPBITUA (TpaHIled, OKOMbI, MNepeKpbIThie Imienu). llpaBuna 3ansTus
yoexuIna.

Pa3zoen 6. Oxazanue nepsoii nomowu

OkazaHue mnepBOW IOMOIIM TIPU OXKOraxX, paHEHUsX, 3apaxeHusx. IIpoBeneHue dvacTHUHOU
CaHUTApPHOUW 00PaOOTKHM KOKHBIX MIOKPOBOB YEJIOBEKA MPU BBIXOJIE U3 30H PAIHMOAKTHBHOTO, XUMHUECKOTO U
OHMOJIOTUYECKOT0 3apakeHUs (3arpsi3HEHUS ), U3 30H MOXKapOB.

Paszoen 7. Jluxsudayus nociedcmauti ype38uluatiHol cCumyayuu

ABapuiiHo-criacatenpHble pabOThl. ODKCTpPeHHas »HBaKyalluss U3 ayIuTOpuH (J1abopatopuu) B
YCIOBHSIX TMOXapa, paaualdOHHOT0, XWMHUYECKOro, OHOJIOTMUYECKOTO 3arpsi3HEHUs] TEPPUTOPUU C
UCIIOJIb30BAHUEM TPOCTEHIIMX cpecTB 3amuThl («Denukcey, I'J[3K, nporusoraza I'TI-7 ¢ AT1T-3).

4 O0bemM yueOHOH TUCUMILUIUHBI:

N O0beM TUCUMITUHBI
Buj yueOHoit padoThl
3E | Akag. 4 | AcTp. 4

OO0uasi TPy10€eMKOCTb 1M CHUILITHHbBI 1 36 27
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 0,44 16 12
Jlexun 0,44 16 12
CamocTosiTesibHasi padoTa 0,56 20 15
KoHTakTHas camocTosiTelibHas paboTa 0.56 0,2 0,15
CaMOCTOSITEIbHOE H3yIEHUE PA3/IEIIOB JUCIIUILINHBL | 19,8 14,85
Buj nTOroBoro KOHTpoOJIs: 3auer

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«IlepeBo1 HAYYHO-TEXHUYECKOH JTUTEPATYPbHI»

1 Ileab AUCHUMIVIMHBI — TpUOOpeTeHHe OOydarolUMuUCs] o0lel, KOMMYHUKaTUBHOW H
npo¢ecCHOHATBPHON KOMIETEHIUH, ypOBEHb KOTOPHIX Ha OTAEIbHBIX O3Tamax S3bIKOBOH MOATOTOBKH
MO3BOJIAET  BBIMOJIHATH  pa3IU4Hble BHUIBl NPO(ECCHOHATBHO OPUEHTHUPOBAHHOIO IepeBoJa B
IIPOU3BOJICTBEHHON U HAYYHOH EATEIbHOCTH.

2 B pe3yabTare n3yyeHus JUCHUNIMHBI 00YYAIOUIMACS T0JI/KEH:

Obaadamye CleAyOMUMI KOMIIETEHIIMAMU ¥ HHIAMKATOPAMH UX TOCTUKECHUS .

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

3namu:

— OCHOBHBIE CIIOCOOBI TIOCTHKEHUSI SKBUBAJIEHTHOCTH B IIEPEBO/IE;

— OCHOBHBIE IIPUEMBI IEPEBOJIA;

— SI3bIKOBYIO HOPMY M OCHOBHbBIE (DYHKIIUU SI3bIKA KAK CUCTEMBI;

— JIOCTaTOYHOE Ul BBINIOJIHEHUS MEPeBO/ia KOJIWYECTBO JIEKCHUECKUX €IWHUII, (pa3eooru3MoB, B
TOM YHCJIE€ COLIMATIbHBIX TEPMUHOB U JINHIBOCTPAHOBETUECKUX Peasnii;

Ymems:

— IPUMEHSATh OCHOBHBIE ITPHEMBI TIEPEBOA;

— OCYLIECTBISATh NMUCbMEHHBIH MEPEeBOA € COOMIOJEHUEM HOPM JIEKCMUECKOW SKBHBAJIEHTHOCTH,
coOI0ICHHEM IPaMMAaTHYECKUX, CHAHTAKCUYECKUX M CTUIIUCTUUECKUX HOPM;

— 0(OpMIIATH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIaKTOPE;
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— OCYILECTBIJIATH TEPEBOJ C COOJIIOJAEHUEM HOPM JIEKCMYECKOW SKBUBAJICHTHOCTH, COOJIOACHUEM
rpaMMaTHYEeCKUX, CHUHTAKCMYECKMX U CTUJIMCTHMYECKUX HOPM TEKCTa IepeBoJa U TEeMIOPAIbHBIX
XapaKTEPUCTUK UCXOTHOTO TEKCTA;

Braoemy:

— METOJMKOW MNPEeANepeBOAUECKOTO aHaliu3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCHPHSTHIO
HCXOJIHOTO BBICKA3bIBAHUS;

— METOJIMKOH MOATOTOBKH K BBIITOJHEHUIO MEPEBO/IA, BKIIOYAsl MOUCK MH(POPMALUU B CIPABOYHOH,
CHEIHMANIbHOM TUTepaType U KOMIBIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMBbI COKpAIIIEHHOH MepeBOIYECKO 3aIMCH MTPH BBIMOJIHEHUHU TIEPEBOA;

— OCHOBHOW MHOS3BIYHOM TEPMUHOJIOTHUEN CIIEHUAIIBHOCTH;

— OCHOBaMH pedeprpoBaHUs M AHHOTHPOBAHUS JINTEPATYPHI MO CHEIIUATIbHOCTH.

3 Kparkoe cogep:kanue Ay CUHILTUHBI

Pasnen 1. OcHOBHBIE JIeKCMYECKHEe U CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBoJa HAY4YHO-
TEeXHUYECKOH JIUTepaTyphl

1.1 Jlekcuyeckne 3aKOHOMEPHOCTH HAYYHO-TEXHHUYECKOIro InepeBoaa. CMBICIOBOM aHAW3 HAy4HO-
TEXHUYECKOTO TEKCTa M ero cerMeHranus. CTHIMCTHYECKHE OCOOCHHOCTH HAaYYHO-TEXHUYECKHUX TEKCTOB.
[Ipeononenre TpPyOHOCTEH, CBSI3aHHBIX C PACXOXKICHHEM CHHTAKCUYECKUX CTPYKTYp HHOCTPAHHOTO H
PYCCKOr0 TEXHUUECKHUX TEKCTOB.

1.2 CpaBHeHHe TOpAIKAa CJIOB B aHTIUHCKOM M PYCCKOM THpeioxkeHusx. IlepeBon cros,
yCTAaHOBJICHHE 3Ha4deHHWs ciioBa. [lepeBox cBOOOAHBIX W (pazeosorHdecKkux ciaoBocoueranuit. [lepeson
3aroJIoBKOB TEKCTOB U CTaTel

1.3 Coxkpaienusa. OcoOEHHOCTH UX NepeBojia. Pa3BUTHE HaBBIKOB I1EPEBO/Ia HA IPUMEPE TEKCTOB 110
TeMe «XuMudeckas J1abopatopus» «M3mMepeHuss B XUMUNY.

1.4. Jlexcuyeckue TpaHCHOpPMAIMU TPU TIEPEBOAC TEKCTOB IO TEMATHUKE XHMHHU U XUMHYECKOU
TEXHOJIOTHH.

Pa3nea 2. OcHOBHbIe TPAMMaTH4YeCKHe 0COOEHHOCTH IepeBo/a.

2.1. OcobenHocTH mepeBojaa mpeanokeHuii Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha mpuUMepe TMepeBoJa TEKCTOB M0 TeMaTHKE XUMHUECKOW TexHoJoruu IlepeBo mpuaaTouHbIX
MPETIOKEHUH.

2.2. Metoabl U HpUeMBbI NEpeBoia CTPaJaTEIbHOTO 3aj0ra Ha MpUMEpPE MepeBoa TEKCTOB 10 TeME
"TexHonoruu Oyaymiero".

2.3. Tunbl ycIOBHBIX NpPEAJIOKEHUHN, IpaBUia U 0COOEHHOCTH UX mepeBona. IlpakTuka nepesona
YCIOBHBIX TMPEAJIOKEHUH Ha TMpUMepax TEeKCTOB IO Ppa3IUYHBIM pasfelaM XUMHU M XUMHUUYECKOH
TEXHOJIOTHH.

2.4. MopnanpHble TJIarolbl M OCOOCHHOCTHM WX TEpPeBOJa Ha TMpUMEpPe TMepeBojJa TEKCTOB
«Texnonorus», «[IpomsliiieHHOE 000PYIOBAaHUEY

Pa3nea 3. OcoGeHHOCTH NepeBoia NPeIJI0KEeHHI ¢ HeJTHYHBIMH (DOPMaMHU IJ1aroJia

3.1 Uudunutus (Heomnpeaenennas ¢popma riarosa). Poins nHQUHUTHBA B TPEATIOKEHUN U BAPUAHTHI
nepeBojia Ha pycckuii s3bIK. [Ipudactus u repynauii. BapuanTel nepeBojia Ha PyCCKH SI3BIK.

3.2 UHdunutuBHble 000pOTH.. OOOpOT nomojsHeHHEe ¢ MHPUHUTHBOM. OOOPOT mojiexaliee c
uHGUHUTHBOM. Pa3nnyHble BapuaHThI IepeBo/Ia.

3.3 IlepeBoa mpuyacTHBIX 000POTOB. AOCOJIIOTHBIN MPUYACTHBIM OOOpPOT M BapuUaHTHl MEPEBOAA.
Pa3BuTHE HaBBIKOB TIepeBOa B chepe XUMHUU U XUMUYECKON TEXHOJIOTHH.

Pasznen 4. OcodennoctTu pedepaTuBHOrO nepesoaa

4.1. Anroput™M mnpeanepeBOAYECKON pabOThl C HAayYHO-TEXHUYECKHMM TEKCTOM IO XUMHKO-
TE€XHOJIOTHYECKON TeMaTHKe.

4.2. AnTopuTM cocTaBlIeHUs pedepara Mo XUMHUKO-TEXHOJIOTHYECKON TeMaThKe (aHHOTAIIUHN )

4.3. Anroputm paboTsl 110 pedepaTuBHOMY MEPEBOY 10 XMMHUKO-TEXHOJIOIMUECKON TeMaTHKe.

4. O0beM y4eOHOM JUCHHUILINHBI

Cemectp

Bcero
Bun yuebHoit paboTbl 5 ceMecTp 6 cemecTp

3E | Axan. 4. | 3E | Akan. 4. | 3E | Akan. u.
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OO6m1ast Tpy1I0€MKOCTh TUCITUTUTUHBI 40| 1440 |20 72,0 2,0 72,0
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHUS: 1,8 64,4 0,9 32,0 0,9 32,0
[Tpaktuyeckue 3austus (I13) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas padora 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHas camocrosiTelbHas paboTa 0,4 0,2 0,2
2,2 11 1,1
CamMocTosTeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUILTHHBI 79,6 39,8 39,8
Buabl kKoHTpOJIA:
3ader 3auer
Cemectp
Bcero
Bun yuebnoit pabotsl 5 cemectp 6 cemectp
3E | Actp.u. | 3E | Actp. u. | 3E | Actp. u.
OO61mas TpyA0eMKOCTh AUCIUIIINHBI 4 108 2 54.0 2 54
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHUS: 1,8 48,3 0,9 24 0,9 24
[Tpaktuyeckue 3ansatus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTesbHasi padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHTakTHas camocTosTenbHas paboTa 0,3 0,15 0,15
2,2 1,1 1,1
CaMoCTOsITeNTbHOE U3YUYEHHUE PA3/ICSIOB TUCIIUIIIIMHBI 59,7 29,85 29,85
Buabl koHTpOJIS:
3auer 3auer

6. TPEBOBAHUS K YCJIOBUSAM PEAJIN3ALIUUN ITPOI'PAMMbBI BAKAJIABPUATA

6.1 Odmecucremunie TpedoBanus K peanusauuu OOII 6akanaBpuara

VYHHUBEpCUTET pacrojiaraeT Ha rpaBe cOOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBAaHUH MaTepHUaIbHO-
TEXHUYECKUM OOECIIeUeHrEeM O00pa30BaTEIbHONW ACSATENHHOCTH (TMOMEIICHUSIMU U OO0OpYIOBaHHEM) ISt
peanuzanuu OOII GakanaBpuara.

Kaxnpiii oOydaromuiics B TE€YEHHE BCEro Iepuoaa oO0ydeHHs 00ecredrBaeTCsi MHAMBHIYaTbHBIM
HEOTPaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON MH(OpManMoHHO-00pa30BaTeIbHON Cpelie YHHBEpPCHUTETA.
OneKkTpoHHass  WH(OpMaAIMOHHO-OOpa3oBaTelbHAas  cpea  O0ecrmeYrMBaeT  BO3MOXKHOCTH  JTOCTYIa
oOyyarolerocsi u3 Jito0ol TOUKH, B KOTOPOH MMeeTcst TOCTYN K UH(OPMAIIMOHHO-TEIeKOMMYHUKAIIMOHHOM
cet «HTEepHETY», KaK Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

DnexkTpoHHas HHPOPMAIIMOHHO-00pa30BaTeNIbHAs cpela YHUBEPCUTETa 00ECIIeUHBAET:

— JIOCTYH K Yy4eOHBIM IUIaHaM, pabo4yuM MporpaMMaM JUCHMIUIMH (MOJyJeil), NpaKTHK,
AJIEKTPOHHBIM Y4EOHBIM H3JIaHUSAM U 3JEKTPOHHBIM 00pa30BaTeNbHBIM pecypcaM, YKa3aHHBIM B pabounx
mporpaMMax JTUCHUIUIMH (MOJyJiel), MPaKTHK;

— (hopMupoOBaHHE IEKTPOHHOTO MOPTPOINO 0O0YyJaIOLIErocs, B TOM YUCIIE COXPAHEHUE ero padoT u
OLICHOK 3a 3TH paboThlI;

— ¢ukcanmio xoja 00pa3oBaTEIBHOIO MpOIEcca, PE3yJIbTAaTOB IMPOMEXKYTOUHOH arTecTanuu U
pesyabsTaToB ocBoeHus OOII 6akanaBpuara;

— TpoBeJIeHNe YUYEeOHBIX 3aHATUH, MPOLEAYP OLEHKH Pe3yabTaToB OOyUYeHUs, peanu3alis KOTOPhIX
IpelyCMOTPEHA C IPUMEHEHUEM JIEKTPOHHOTO 00yUeHUs, TUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA;

— B3aUMOJICHCTBUE MEXIYy Y4aCTHUKAMH 00pa30oBaTEbHOTO MpoLEecca, B TOM YHCIIEe CHHXPOHHOE U
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(WJIM) aCHHXPOHHOE B3aMMOJIEUCTBHS OCPEACTBOM ceTH «MHTepHeT».

OYHKIIMOHUPOBAHUE AJICKTPOHHOW HWH(GOPMAIITMOHHO-00pa30BaTeIbHOW Cpeabl  00ecIeunBaeTCs
COOTBETCTBYIOLIUMH CPEJICTBAaMH HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTMHA M KBanuuKanuen
paOOTHUKOB, €€  HCHOJNB3YIOUMX U HojaepkuBaomMx.  @DYHKIHMOHMPOBAHUE  BJIEKTPOHHOMH
UH(POPMALIMOHHO-00pa30BaTEIBHOM CpeIbl COOTBETCTBYET 3aKOHOAATENbCTBY Poccuiickoit dexepanuu.

6.2 TpeOoBaHusI K MATEPUATbHO-TEXHUYECKOMY O0ecrieyeHHI0

MartepuanbHo-TeXHUYEeCKasi 0a3a YHUBEPCUTETAa COOTBETCTBYET JIEHCTBYIOIIMM IPOTHBOMOXKAPHBIM
IIpaBWJIaM U HOpPMaM U 00€CIIeYMBAET IPOBEJCHUE BCEX BUJIOB JUCIUILUIMHAPHON U MEXIUCLUIUIMHAPHON
MOJTOTOBKU, MPAKTUYECKOW W HAyYHO-HCCIIEI0BATENbCKOW paboOThl 00YyYaromIMXCs, MPEeIyCMOTPEHHbBIX
y4eOHBIM TITAHOM.

[lepeuenp MaTepUaIbHO-TEXHUUECKOTO 00ECIeUeHHs BKIIIOYACT: JIGKIIMOHHbIE YUeOHbIE ayAUTOPHUH
(o6opynoBaHHbIE BUJICONIPOEKIIMOHHBIM 000pynoBaHuEM JUISL IIPE3CHTALNH, CpeacTBaMu
3BYKOBOCIIPOU3BEJICHUS, DKPAaHOM, M HMEIOIIME BBIXOA B VIHTepHET), MOMEUIeHHs s MPOBEACHUS
CEMHUHAPCKUX M TMPAKTUYECKHUX 3aHATHH (000pymaOBaHHBIE ydeOHOUW MebOenbio), OMOIMOTEeKY (MMEIOIIYIO
paboure KOMIBIOTEpHBIE MecTa JJig OOydYarommxcs [0 TMporpamMme OakanaBpuaTa, OCHAIICHHbBIE
KOMIIBIOTEpaMHM C JOCTYNIOM K 0a3aM JaHHbIX M BbIXoAoM B MHTepHer), nabopaTopuu, OCHAlllEHHBIE
COBPEMEHHBIM O00OpY/JOBaHHWEM [UISl BBINIOJHEHHUS HAaYYHO-HCCIEAOBATEIbCKOM paboThl, KOMIIbIOTEPHBIE
kacchl. [Ipy MCHOIh30BaHNN SIEKTPOHHBIX W3JAHUN YHUBEPCUTET 00ECIIeYNBACT KAKIOTO 00YyJaromIerocs
BO BpeMsl CaMOCTOSITENIbHOM MOJArOTOBKM pPabOYMM MECTOM B KOMIBIOTEPHOM KJIacCe€ C BBIXOJAOM B
WHTepHeT B COOTBETCTBUU C TPYJOEMKOCTHIO U3yYaeMbIX JIUCHUIUIMH.

[TomemnieHuss MpeaCTaBISIOT CcOOON y4yeOHbIE ayAUTOpPUM IS TPOBEIACHHUS Y4EeOHBIX 3aHATHUH,
NPEIYyCMOTPEHHBIX TpOorpaMMol  OakajaBpuaTa, OCHAIIEHHBIE OOOPYAOBaHHEM U  TEXHHYECKUMH
CpelacTBaMU O0y4YeHUsl, COCTaB KOTOPBIX OIpeessieTcs B pabounx mporpaMmax JTUCHUIUIMH (MOTyJeh).

MarepuansHo-TexHnueckoe ooecriedenne OOII OakanaBpuara BKIIOUACT:

6.2.1 QObopyoosanue, neobxo0umoe 6 0opazosamenbHOM npoyecce

MuHMMaTbHO HEOOXOAMMBIN TIepeueHb MaTePUATbHO-TEXHUIECKOTO 00eCIieueH s BKIIIOYAeT B ce0s
npubopbl U o0OpynoBaHHE i MPOBEIACHHS Ja0OpaTOPHOTO MPaKTUKyMma, HAYyYHO-HCCIIEeI0BATEIbCKON
paboThl M BBIINOJIHEHUS SKCIIEPUMEHTAIbHON YacTH BBIMTYCKHOW KBaIM(PHUKAIMOHHONW pabOThl, a TakKke
TEXHUYECKHUE CpeACcTBa OOyYEHHs B CHEIMAIBHO 00OPYAOBAaHHBIX AyIUTOPHUIX M KaOWHETax, B TOM YHCIE:
BEChl TEXHUUECKHE U AaHATTUTUYECKHUE, POTOPHBIE UCIIAPUTENIN, MAarHUTHBIE MELIAJIKU Pa3JInYHbIX TUIOB, pH-
METpHl, CYyIIWIbHbIE MIKa(bl, YIbTPa3BYKOBble OaHU, BaKyyMHBIE HAcOCHI, JUCTUIUIATOPBI; 000pyAOBaHUE
JUIsL  TIpOBEJEHUS  OMOOPraHMYEeCKOro CHHTE3a, NpOBeAeHHs  Xpomarorpaduu, saekTpodopesa,
MHUKpOOHOJIOTHYECKOe 000pyAOBaHHE Ul pabOThl C MUKPOOPTaHU3MaMHU (T€PMOCTAaTUPyEeMbIe IMIEHKepsI,
aBTOKJIABBl, JIAMMHapHble  [Kadbl, 1EeHTpuyru, TepMOCTaTHUpyeMmble  IKadbl, MHKPOCKOI),
CHEKTPO(POTOMETPBI, KOMIBIOTEPHI, CKaHEPbI, MACC-CIIEKTPOMETPBI, MOJIAPUMETPBI, CHEKTPOPIyOPUMETPSI,
CEKBEHATOPHI.

6.2.2 Yueono-naznaonwie nocoousn:

KoMIuiek sl naakaToB K JEKIMOHHBIM KypcaM U pa3JaTOYHbIA MaTepHall, Ipe3eHTAlUU 110 pa3eaam
Kypca.

6.2.3 Komnovromepul, ungpopmayuonno-meneKoMMyHUKAyUOHHbIE CEMU, ARNAPAMHO-
npozpammusle U aAyOUOGU3YaAIbHbBIE CPEOCEA:

[lepcoHanbHble KOMITBIOTEPHI, YKOMIUIEKTOBAHHBIE MPUHTEPAMU U MPOTPAMMHBIMU CpEACTBAMU;
IPOEKTOPHI M SKPAHBI; JJOKaJIbHAs CEeTh C BBIXOJ0M B MIHTEpHET.

6.2.4 Ileuammnvie u 31eKmponHble 00pazosamevHbvle U UHPOPMAYUOHHBLE PECYPCHL:

HNudopmannoHHO-MeTOIMUeCKHe MaTepuaibl: yyeOHble MOcOoOMs MO AMCLHUIUIMHAM BapUaTHBHOM
YacTU MPOrPaMMbl; METOAMYECKHE PEKOMEHJALMU K MPAKTHUECKUM 3aHATHSAM; KaTaJoTd THUIIOB U BUJOB
NPOAYKIMH OMOTEXHOJOIMH; pa3JaTOYHbIi Marepuan K JIEKLIMOHHBIM KypcaM; JJIEKTPOHHBIE y4yeOHbIE
W3JIaHUS TI0 JUCLMILIMHAM BapUaTUBHOM YacTH, HAyYHO-TIOMYJSPHBIE JIEKTPOHHbBIE U3aHMUSL.

DNeKTpOoHHBIE 00pazoBaTebHBIE pecypchl: KadeapanbHble OUOIMOTEKN 3JIEKTPOHHBIX H3/IaHUM 1O
JTUCIUIUIMHAM BapUaTUBHOM YacTH; 3JEKTPOHHBIE MPE3EHTALMH K pa3jiesiaM JIEKIIMOHHBIX KypcoB; y4eOHO-
MeToAnYeckre pa3paboTku Kadenpsl B 3JIEKTPOHHOM BHAE; yueOHblEe (MIBMBI K pa3jenaM JUCIHILUINH;

156



9JICKTPOHHBIC KaTaJIOTH TPOAYKIHH, I/IHq)OpMaI_[I/IOHHO-MCTOI[I/ILIeCKI/Ie MaTrcpuajibl B IICYATHOM U
OJICKTPOHHOM BHUIC.

ITomemieHus A1 cCaMOCTOATENIBHOM pabOThl 00YYarOIUXCsl OCHALIEHBI KOMIIBIOTEPHOM TEXHHUKOH C
BO3MOXXHOCTBIO TOJKIIOUEHUS K ceth «lMHTepHeT» M 00ecmeyeHsl JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

VYHuBepcuter  oOecrieyeH  HEOOXOAMMBIM  KOMIUIEKTOM  JIMIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIEeMOro IPOrPaMMHOT0 OOECIIEUECHHUS, 6 MOM HUC/le OMeYeCmE8EeHH020 NPOU3800CcmEa (COCTaB
omnpenensercss B pabodyux IporpamMmax JUCHMIUIMH (MOXyleil) u noodnexcum o00HO61eHUI0 npu
HeoOxo0umocmu).

IIpu wucnosnp3oBaHMM B 00pa30BaTEIbHOM MpOLIECCE IIEYATHBIX U3JAHUNA, B YHUBEPCHUTETE
chopmupoBaH OMOIMOTEUHBIH (DOHJ, YKOMIUIEKTOBAHHBIM MEYaTHBIMU W3JAaHMSIMU U3 pacueTa HE MEHee
0,25 sK3eMmIUIApa KaXA0r0 W3 W3JaHMH, YKa3aHHBIX B pabouumx MporpamMmax IUCLMILIMH (MOAynei),
nporpaMMax TpPaKTUK, Ha OJHOrO OOydYaromlerocs W3 4YWCIa JUI, OJHOBPEMEHHO OCBAaMBAIOIINX
COOTBETCTBYIOLLYIO JUCUUIUIMHY (MOIYJIb), IPOXOIALIMX COOTBETCTBYIOIIYIO IPAKTUKY.

OOyuarommmMcs obecriedeH goctyn (yIajJeHHBIA JOCTYI), 6 MOM 4UCIe 8 Cyuae NPUMEeHEeHUs
INEKMPOHHO20 O00YUEeHUA, OUCMAHYUOHHBIX O00PA308AMENbHBIX MEXHOI02UNl, K COBPEMEHHBIM
npodeccHoHaIbHBIM 0a3aM JaHHBIX W HH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompenensercss B pabouyux MporpaMMax JUCHUIUIMH (MOAyJed) M HOJUIEKHUT OOHOBIIEHHIO (IIpH
HEOOXOIUMOCTH).

OOyuaromuecs M3 4YMciaa HMHBAJIUAOB M JIML C OIPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3[0POBbS
o0ecrieunBarOTCsl MEYaTHBIMU W (WIM) DJIEKTPOHHBIMM OOpa3oBaTeIbHBIMU pecypcaMu B  (¢opMax,
a/IalITUPOBAHHBIX K OIPAaHUUYEHUSIM UX 3/10POBbSL.

Jlia peanu3aliii OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl NOJATOTOBKHA OakajlaBpOB HCIOJIb3YIHOTCS
GoHIBl yueOHOHM, yuyeOHO-METOIUYECKOM, HAaydyHOM, MEepHOAMYECKOW HAyYHO-TEXHHYECKOH JMTEepaTyphl
HNudpopmanmnonno-oudmuoreunoro nenrpa (MBL) PXTY um. J[.U. MenneneeBa u kadeap, yuacTBYIOINX B
peanu3aly IporpaMMsl.

Wudpopmanmonno-oubnmoreunsrii  nenrp PXTY  wm.  J[. M.  MenzgeneeBa oOecrnieunBaer
UH(POPMALIMOHHYIO HOJICPIKKY peanu3anuu IpOTrpamMMBbl, coJeicTByer HOJIrOTOBKE
BBICOKOKBJIM(UIIMPOBAHHBIX ~ CHEIUAINCTOB, COBEPUICHCTBOBAHMWIO y4ye€OHOro Ipolecca, Hay4dHO-
UCCIIEIOBATEIbCKOW  paboOThl, CIOCOOCTBYET pa3BUTHIO MPO(ECCHOHAIBHOW KYyJIBTYpbl —OYIyIIero
CHelHalncTa.

WBL] yHuBepcutera oOecrieunBaeT OOYYAIOLIMXCS OCHOBHOH Y4eOHOHM, y4eOHO-METOIMYECKOH U
Hay4YyHOW JIUTEepaTypoi, HeoOXOIUMOM Al pean3allud M KadyeCTBEHHOIO OCBOEHHUS O0yYaromMMHCS IO
nporpamMMe OakajiaBpuata 00pa30BaTENbHOrO Ipoliecca MO BCeM ITUCHMIUIMHAM, npaktukam u [UA
OCHOBHOI1 00pa30oBaTeIbHON IPOrpaMMBbl MOATOTOBKH OaKaIaBpoOB.

OO6mwmit 06bemM MHOTOOTpacneBoro (onna MBI cocranser 1 719 785 3k3.

®oHj yueOHOM U yuyeOHO-METOJUYECKON JIUTEepaTypbl YKOMILJIEKTOBAH NMEYaTHBIMU M3JAHUSIMHU U3
pacuera He MeHee 50 HK3EMIUIIPOB KaXKA0T0 U3 U3/1aHUI OCHOBHOW JIUTEPATYpPHl, IEPEUUCIIEHHON B pabounx
nporpaMMax TUCHUIUTHH (MOIYJIEH), IPaKTUK, ¥ HEe MEHee 25 SK3eMIUISIPOB JIOMIOJHUTEIBHON JTUTEPATypHhI
Ha 100 obyuaromuxcs.

@®oHJ JONOJHUTENBHON JHUTEpaTyphl BKIIOYAET MOMUMO Y4eOHOH nuTepaTypbl OQHUIHANIbHBIE,
CIpaBOYHO-OMONIMOrpaduueckue, CeraTu3upOBaHHbIE OTEUECTBEHHBIE U 3apyOeKHbIE NMEPHOANYECKHE U
uH(pOpPMaLlMOHHbIE U3JaHUSI.

NudopmannoHHO-OMOTMOTEYHBIN HIEHTP 00eCIeYnBAET CaMOCTOATEIbHYI0 padoTy 00yJaronmxcs B
YUTAJIBHBIX 3aJ1aX, MPEIOCTABIIAS MIMPOKUN BBIOOP JUTEPATyphl MO aKTyalbHBIM HAIPABIECHUSM, a TaKXKe
o0ecrieynBaeT JOCTYN K Mpo(ecCHOHAIbHBIM 0a3aM JaHHBIX, WH(GOPMAIMOHHBIM, CIPABOYHBIM H
MOMCKOBBIM CHCTEMaM.

Kaxnplii oOyuarommiicss obecriedeH CBOOOIHBIM JOCTYIIOM M3 JIF0OOW TOYKH, B KOTOPOH HMEeTCs
noctyn k cetu MHTepHeT, K anekTpoHHO-0ubnoTeunoit cucteme (ObC) YHuBepcuteTa, KOTOpast COAEPKUT
pa34Hble U3JAaHUS 110 OCHOBHBIM H3YYaeMbIM JUCHMIUIMHAM U C(HOPMHUpPOBaHA IO COTJIACOBAHMIO C
paBoobIaAaTe s IMU y4eOHON 1 yueOHO-METOINYECKOM JTUTepaTyphl.

Jns Oonee MOTHOTO M ONEPATUBHOIO CHPAaBOYHO-OMOIMOrpaduueckoro ¥ MHPOPMALUOHHOTO
oOcnyxuBanus B IBL] peanuzoBana TeXHOIOTHS AIEKTPOHHON JOCTaBKHU JJOKYMEHTOB.
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JJIeKTPOHHBbIe HH(OPMAIMOHHBIE PeCYPChl, HCIIOJIb3yeMble B Ipolecce 00yUYeHust

PexBU3UTHI 10T0OBOpa
(HOMep, 1aTa 3aKJII0YeHus,

XapakrTepucTuka 0U0JIHOTEYHOT O

DJIeKTPOHHBIH .
Ne pecype CPOK JIeliCTBHS), CCHLJIKA HA donaa, nocTtyn Kk KoTopomy
caiit 9bC, cymma gorosopa, NPeI0CTABJIAETCH J0T0BOPOM
KOJIMYECTBO KJIKYeil

DIIEKTPOHHO- [IprHaMIIEKHOCTh — CTOPOHHSAS Komnexuuu: «Xumusa» - uza-sa HOT,
OuOIIMoTeYHAS PexBusutsl noroopa — OO0 «Xumust» - wu3a-ea  JlabGopaTopus
cucreMa (ObC) | «M3gatenbctBO «JlaHby» 3HaHul, «Xumusay - usa-sa «JIAHby,
«JIAHb» Horosop ot 26.09.2020 «Xumusi»-KHUTY (Kazanckuii
Ne 33.03-P-3.1-2173/2020 HAI[MOHATHHBIN HCCIIeIOBATEIILCKHIA
TEXHOJIOTUYECKUI YHUBEPCUTET),

Cymma norosopa — 747 661-28
C 26.09.2020 1o 25.09.2021

Horosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccruika Ha cait 9bC —
http://e.lanbook.com

KonnyecTBo Kirouet — 10CTyn
JUTSI 3aperUCTPUPOBAHHBIX
nosb3oBareseit PXTY ¢ moboro
KOMIIBIOTEPA.

YV naneHHsblil 10CTYI MOCe
MEPCOHANBHON PETUCTPAIIUU HA
caiite OBC.

«Xumusa» - usa-a OUSMATIIUT»,
«Muadpopmaruka» - wm3a-Ba «JIAHb»,
«Mudpopmaruka»-HanmonanbHbIH

OtkpeiTeiii YauBepcuter «MTHTYUT»,
«MHXEHEpHO-TEXHUYECKUE HAyKu» -
ma-sa  «JIAHb», «Teopernueckas
MexaHmka» - wu3n-Ba  «JIAHby,
DKOHOMHKA M MEHEKMEHT» - H37-Ba
Jamkor u K., a Takxke OTIeJIbHbIC
W3/1aHHS B COOTBETCTBHUHM C J[oroBOpoM.

[IpuHagIeKHOCTh — CTOPOHHSIS
PexBusuthl qorosopa — 000
«M3parennpcTBO «JIaHb»
JHorosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma norosopa — 498445-10
C 26.09.2021 mo 25.09.2022

Ccpuika Ha caiit 9bC —
http://e.lanbook.com

KonnuecTBo kiroueit — 1ocTyn
JUTSI 3apeTUCTPUPOBAHHBIX
nojb3oBateiie PXTY ¢ moboro
KOMIIbIOTEpA.

V naneHHslil 10CTYI MOCe
MEPCOHAIBHON PETUCTPAIIUU HA
caiite OBC.

Kommexmun: «Xumusa» - m3n-sa HOT,
«Xumusa» - wusg-sa  JlaGopartopus
3HAHUM, «XHUMUS -
KHUTY (Kazanckuii HallMOHAIbHBIN
UCCJIE0BATENbCKUN  TEXHOJIOTHUECKUI
YHHUBEpCUTET), «XUMHS» - U3J-Ba
OU3BMATIIUT», «UupopmaTukay -
HannonanbHbIi OTKpBITHIH
VYuusepcurer «MHTYUT», JkoHOMuKa
1 MEHEJDKMEHT» - u3-Ba Jlamkos u K.,
a TakXke OTACNbHbIE U3JIaHUd U3
KOJUIGKIIMWA  JIPYTUX W3JIaTEIhCTB B
COOTBETCTBUU ¢ J[oroBOpoM.
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http://e.lanbook.com/
http://e.lanbook.com/

IIpuHaUIeKHOCTD — CTOPOHHSA
PexBuzutsl noropopa — OO0
«3narenpcTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 o 25.09.2022

Ccpuika Ha caiit 9bC —
http://e.lanbook.com

KonnuectBo kitoueit — noctyn
JUTS1 3apETUCTPUPOBAHHBIX
nojb3oBateiied PXTY ¢ mo6oro
KOMITbIOTEpA.

Y maneHHsIl JOCTYI IIOCIE
MEPCOHAJILHOW PEruCTpaluy Ha
caiite OBbC.

«XuMHUI» - U31-Ba «JIAHbY,
«Mudpopmaruka» - wm3g-Ba «JIAHbDby,
«MHXXEHEpHO-TEXHUYECKUE HAyKH» -
ma-sa  «JIAHb», «Teopernueckas
MexaHukay» -  wu3n-Ba  «JIAHby,
«Pu3ukay - m3a-sa «JIAHby», a Takxke
OT/ACNIbHbIE  W3JaHUA U3 JIPYTUX
koutekiu wm3parenbctBa «JIAHb» B
COOTBETCTBUU ¢ J[oroBopoMm.

ONEKTPOHHO - [TpunHaIeXHOCTh — COOCTBEHHAs! | DJIEKTPOHHbIE BEPCHUM  YUEOHBIX H
onbIuoTeyHast PXTY. HAay4yHbIX M31aHuM aBTOpoB PXTY
cucrema UBIL] o Bcem OOII.
PXTY um. Ccbuika Ha caiit ObC —
I.U. Menpaenee | http://lib.muctr.ru/
Ba (Ha Oa3e
AUBC Hoctyn ayist nmosib3oBaTenei
«Upbucy) PXTY c m1060ro KoMIiproTepa
HNndpopmannons | [IpuHaaiexHOCTb CTOPOHHSIS. OneKTpoHHas O6ubanoreka
0-CIIpaBOYHast PexBuzutel koHTpakTa — OO0 HOPMAaTUBHO-TEXHUYECKUX  HM3JaHMM.
cucreMa «VHOOPMITPOEKT-LenTp» Conepxur 6onee 40000 HalOHATBHBIX
«TEXOKCIIEP crannapros u ap. HT/]
T» «Hopwmsl, KonTpakr ot 24.12.2021
IIPaBUIIA, 216-27729A/2021
CTaH/apThI
Poccun». Cymma norosopa — 887 604-00

C01.01.2022 o 31.12.2022

Ccbunka Ha caiit ObC —

http://reforma.kodeks.ru/reforma/

Kommgectso kimogeii — 10

JULEH3UN + JIOKaJIbHBIN TOCTYII C

koMnbroTepoB MBLI.
OneKTpoHHas [TpuHa11EKHOCTh — CTOPOHHSAS B OB/1 10CTyNHBI 3JIEKTPOHHBIE BEPCUH
onbImnoTeKa PexBusutsl norosopa — ®I'bY JIccepTaui Poccwuiickoit
auccepranun PI'b ['ocynapcTBeHHOM OMOIMOTEKH:
(OB PT'b) Horosop ot 23.04.2021 ¢ 1998 roma — mo cnenUaNbHOCTSM:

Ne 33.03-P-2.0-23269/2021
Cymma norosopa — 398 840-00

C 23.04.2021 no 22.04.2022

«IKOHOMHYECKHUE HayKu»,
«Opumnaeckue HayKN»,
«ITemarornueckue HayKN» 51
«[Icuxomoruveckue HaAyKn»;,

C 2004 roja - 10 BCEM
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http://e.lanbook.com/
http://lib.muctr.ru/
http://reforma.kodeks.ru/reforma/

Ccruika Ha cait ObC —
http://diss.rsl.ru

KomnuectBo kimroueit — 10
nuuen3uit + pacneyatka B UBLI.

CHEIHUATBHOCTSIM, KPOME MEIUIIMHBI U
bapmaruu;

¢ 2007 roma - WO  BCEM
CIEeIUATBHOCTAM, BKIIOYas PabOTHI IO
MeIUIUHE U (hapMaIi.

bJI BUHUTHU [IpuHamIe)XKHOCTh — CTOPOHHSS Kpynueiimas B Poccun 6a3 gaHHBIX 110
PAH PexBuzutsl norosopa- BUHUTHU | ecrecTBEHHBIM, TOYHBIM u
PAH TEeXHUYECKUM  HaykaM.  Bkirouaer
[Horosop ot 20.04.2022 marepuansl  PXX  (PedepatuBHOro
Ne 33.03-P-3.1-4426/2022 xypHaina) BUHUTU ¢ 1981 r. O6mmit
o0bsem BJI — Gosee 28 MITH. JOKYMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2022 no 19.04.2023
Ccblika Ha calT —
http://www.viniti.ru/
KonnyecTBo kimrouent —
JIOKAJIbHBIN TOCTYN AJIst
nonbs3oBatrener PXTY B UBL]
PXTY.
Hayuno- IIpuHauIeKHOCTD — CTOPOHHSA Hayunas onexTponHas OuOmmoTeka
3JICKTPOHHAS PexBu3uTHI TOTOBOpA — eLIBRARY.RU — 5310 KpymHemmii
oubnmoreka 00O Hayunas 3neKkTpoHHas poccuiickuii MHPOPMALMOHHO-
«eLibrary.ru» oubnnoreka, aHAJTMTUYECKUH TmopTan B 00JIacTH
Horosop ot 24.12.2021 HAayKH, TEXHOJIOTUH, MEIAULUHbBI U

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma norosopa — 1 309 275-00
C01.01.2022 o 31.12.2022

CchUIKa Ha CaliT —
http://elibrary.ru

KonuuecTBo kitoueit — 1octyn
s mose3oBatener PXTY 1o IP-
aJpecaM HEOTPAHUYEH.

V naneHHslil 1O0CTYI MOCTe
MEPCOHAILHON PEruCTpalliy Ha
caiite HOB.

oOpa3oBaHus, cojepxaluil pedepaTs
U TIOJIHbIE TEKCThl Oonee 29 MIH
HAy4HbIX cTaTed W MmyOJIMKauui, B TOM
quclie JJIEKTPOHHBIE BepcuM Ooree
5600 poccuiickMX Hay4HO-TEXHUYECKHX
KYpHAJIOB.
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CnpaBouHo-
paBoBast
cucrema
I"apanT»

IIpuHaUIeKHOCTE — CTOPOHHSA
KonTtpakr ot 27.12.2021

Ne 215-2742A/2021

Cymma kontpakra 680 580-00
C01.01.2022 o 31.12.2022

CcbUIKa Ha CalT —
http://www.garant.ru/

KonuuectBo kitoueit — noctyn
1 nonb3oBaresied PXTY mo IP-
aJjpecaM HeOrpaHUYECH

["apanTt — cripaBo4HO-TIpaBOBas cucTemMa
o  3aKoHoAAaTeNnbCTBY  Poccuiickoi
denepanuu.

DIIEKTPOHHO-
OubIHMoTEYHAs
cucrema
H3aTeNIbCTBA
«OPAUT»

IIpuHauIeKHOCTE — CTOPOHHSA
«OJIEKTPOHHOE U31aTEIBCTBO
IOPAUT»

Horosop ot 16.03.2022

Ne 33.03-J1-3.1-4377/2022

Cymma norosopa — 478 304.00
C 16.03.2022 o 15.03.2023

Ccouika Ha caiit — https://biblio-
online.ru/

KonuuecTBo Kkiroueit — 1octyn
JUISL 3apErUCTPUPOBAHHBIX
nosab3oBareneil PXTY ¢ moboro
KOMIIBIOTEpA.

VY najneHHslid JOCTYII IIOCIIE
MEePCOHAIILHOW pEruCTpaluy Ha
caiite OBC.

DneKTpoHHass OuOIMOTEeKa BKIIIOYACT
6onee 5000 HauMeHOBAaHUN y4eOHUKOB
¥ y4eOHBIX IMOCOOHIA 0 BCEM OTpacisiM
3HAaHUH IS BceX YpOBHEN
PO EeCCUOHAIBHOTO 00pa3zoBaHus
OT BEIyIIMX  HAy4YHBIX  IIKOJI  C
cobmonenreM  TpeOOBaHUM  HOBBIX
OI'OCos.

DIIEeKTPOHHO-
OoubmuoreyHas
cucrema
«KoHcynbTant
CTYJCHTa»

[TpuHaANIEKHOCTD — CTOPOHHSIS
00O «Ilonurexpecype»
Horosop ot 16.03.2022

Ne 33.03-P-3.1-4375/2022

Cymma norosopa — 258 488 - 00
C 16.03.2022 o 15.03.2023

CcpbUIKa Ha CaiT —
http://www.studentlibrary.ru

KonnuecTBo kiroueit — 1oCcTym
JUTSI 3apETUCTPUPOBAHHBIX
nojbe3oBateiie PXTY ¢ mo6oro
KOMIIbIOTEpA.

V naneHHslil 1O0CTYI MOCTe
MEPCOHAIBHON PETUCTPAIIUU HA
caiite OBC.

KommiekT u3nanuit, BXoasmux B 0a3y
JMaHHBIX «ONEKTpOHHas OuOIMOTEeKa
TexHuyeckoro BY3ay.
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10 ONEeKTPOHHO- IIpuHaUIeKHOCTE — CTOPOHHSIA Komnexknust wu3gaHuii  y4eOHUKOB U

ouommoreynas | OO0 «(3HAHUYM», y4eOHBIX TOCOOMH TIO  Pa3TMYHBIM
cucrema [orosop ot 06.04.2022 OoTpaciisiM 3HAHUM A8 BCEX YPOBHEH
«ZNANIUM.C | Ne 48 56¢/33.03-P-3.1-4378/2022 | npodeccruoHanbHOro 00pa3oBaHus.
OM»

Cymma norosopa — 31 500-00
C 06.04.2022 1o 05.04.2023

CchUIKa Ha CalT —
https://znanium.com/

KonungecTBo kiroyeit - 1ocTyn
JUTSL 3apETUCTPUPOBAHHBIX
nosis3oBareiieiit PXTY ¢ nmroboro

KOMIIBIOTEPA.

11 WNndpopmanmonn | [IpuHanie:;xHOCTh — CTOPOHHSIS CucremaTtu3zanus, KOPPEKTHUPOBKA
o- 00O «HayuHast 351eKTpOHHas npoduneit YYEHBIX PXTY u
aHAIUTHYECKass | OMOIMoTeKa YHUBEpCUTETa B  IeJIOM. AHanu3
cuctema Science MyOIMKAIMOHHOM AKTUBHOCTH
Index Horosop ot 11.04.2022 COTPYIHUKOB YHUBEPCUTETA.

Ne 33.03-J1-3.1-4376/2022
Cymma norosopa — 108 000-00
C 11.04.2022 no 10.04.2023

CchUIKa Ha CaiT —
http://elibrary.ru

KommuecTBo Kimroueit —
JIOKAJIBHBIN 1OCTYII JIs1
corpynuukoB MBI,

Becrinarapie apXUBHBIC KOJUICKIIHH, TPHOOpEeTeHHBIE MUHOOPHAYKH JIJIST BY30B.

ApxuB MszparensctBa American Association for the Advancement of Science.llaker «Science
Classic» 1880-1996

Apxus U3narenscrea Annual Reviews. ITaket «Full Collection» 1932-2005

ApxuB umsnarenscrBa Mucruryra dusuku (BemukxoOpuranus). Ilaker «Historical Archive 1874-
1999y ¢ mepBOro BBITYCKA KaykA0ro sKypHaia mo 1999, 1874-1999

Apxus_ m3parenscrBa Nature Publishing Group. ITaker «Nature» ¢ IEpBOrO BBLIIYCKA IEPBOrO
HoMmepa 1o 2010, 1869-2010

Apxus umsnarensctBa Oxford University Press. ITaker «Archive Complete» ¢ mmepBOro BEIITYCKa
KaKJI0ro JKypHazia 1mo 1995, 1849-1995

ApxuB usparenbcTBa Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepBoro BhIIyCKa
Ka)KJI0ro skypHazia mo 1998, 1890-1998

Apxus mzgareanctsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BhITyCKa KayKI0r0
KypHaia mo 1996, 1798-1997

ApxuB umsnareascrsa Cambridge University Press. TTaker «Cambridge Journals Digital Archive
(CJDA)» ¢ miepBoro BBIITYCKa Ka)XI0ro skypHana mo 2011, 1827-2011

Apxus xypHaios Koponesckoro xumuueckoro oomrecrsa(RSC). 1841-2007

ApXHUB KOJUIEKIIMU KYPHAI0B AMEPHUKAHCKOro reodusunyeckoro corwsa (AGU), npeaocraBiaseMblil
nsnarensctBoM Wiley Subscription Services, Inc. 1896-1996
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BecruiatHble opuimansHbie OTKPBITEIE pecypchl HTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunsier 6onee 10000 Hay4yHBIX >KypHAJIOB MO Pa3IMYHBIM OTPACisiM 3HAHUHM (OKOJIO 2
MUJUTHOHOB cTatei) u3l134 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze pasmemnieno 6osiee 3000 KHUT MO pas3IWYHBIM OTPACIsAM 3HAHUH, MPEJOCTABICHHBIX 122
Hay4YHBIMU U3/1aTEIbCTBAMM.

3. BioMed Central https://www.biomedcentral.com/

baza nanHbpix BkiarodaeT Oosee 300 perieH3MpyeMbIX KypHAJIOB 10 OMOMEAMLIMHE, MEAULIUHE U
€CTECTBEHHBIM HayKaM. Bce craTeu, pa3menieHHbIe B 0a3e, HaXOAATCS B CBOOOTHOM JOCTYIIE.

4. DiekTpoHHBIH pecypc arXiv https://arxiv.org/

KpynHeimum OecriiaTHBI apXuB 3JEKTPOHHBIX HAYYHBIX IYONUKAIMi 1Mo paszjaenaM (U3HKH,
MaTeMaTHKH, MHMOPMATUKH, MEXaHUKH, aCTPOHOMUU U Ouonoruu. Vimeercs moapoOHBIH TeMaTHUYECKHM
KaTajor ¥ BO3MOXHOCTb IIOUCKA CTAaTEH 10 MHOYKECTBY KPUTEPUEB.

5. Komnexkrus sxypaaaos MDPI AG http://www.mdpi.com/

MHOTOMUCIMIUIMHAPHBIA ~ U(POBOM  HM3AATENBCKUN  pecypc, sBIsSeTcsl  IuiarGopmol  Juis
PELeH3UPYEMBIX HAYUHBIX KYPHAJIOB OTKpbITOro Aoctymna, uznatomxci MDPI AG (bazens, Lseitapus).
W3narensctBo BhimyckaeT Oosee 120 pazHOOOpa3sHBIX 3JIEKTPOHHBIX JKYPHAIOB, HAXOASIINUXCS B OTKPHITOM
JIOCTYIIE.

6. W3narenscTBo ¢ oTKpbITBIM goctynoM InTech http://www.intechopen.com/

IlepBoe u kpymnHeiilee B MUpe M3/aTENIbCTBO, MyOIMKYIOLIEe KHUTH B OTKPBITOM JOCTYIE, OKOJIO
2500 nayunsix m3ganuid. OCHOBHAs TeMaTHYECKash HANPABICHHOCTh - (PU3WYECKHE M TEXHUYECKHE HAYKH,
TEXHOJIOTUH, MEAULIMHCKUE HAYKH, HAYKU O KHU3HH.

7. baza nannbix xumuueckux coequnennii ChemSpider http://www.chemspider.com/

ChemSpider — 3To GecrutatHass XuMHUYecKas 0a3a JAaHHBIX, HMPEIOCTABIIAIONIAsS OBICTPBIH JOCTYI K
Oosnee yeM 28 MWIJIMOHAM CTPYKTYp, CBOWCTB M COOTBETCTBEHHOM HH(popManuu. Pecypc npuHamnexur
KopouneBckomy xumuueckomy obmuiectBy Bennkobpuranuu (Royal Society of Chemistry).

8. Kosmnekuus sxypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — xonnekuus *ypHaJIOB, B KOTOPBIX MYOJIHKYIOTCSI OTYETHI O HOBBIX UCCIIECOBAHUIX B
o0JacTl €CTEeCTBEHHBIX HayK M MeIuIuHBL. Bce kypHanel pasmemieHbl B cBoOogHOM aoctyne (Open
Access), Bce CTaThbH MPOXOAT CTPOrOe HayYHOE PELIeH3MPOBaHNUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo mo mateHtam u ToBapHBIM 3HakaM CIHIA — USPTO — mpenoctaBnsier cBOOOIHBIM
JIOCTYT K aMEpUKAaHCKHUM MaTeHTaM, onyonnkoBaHHbIM ¢ 1976 r. 1o HacTosiee Bpems.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTtenTsl (100 maTeHTHbIE 3asBKU) Oojee 50 HAlMOHAJIBHBIX M HECKOJBKHMX MEXIYHApOJHBIX
NaTeHTHBIX OIOPO, B TOM 4Hcie nociaHble TeKeThl nareHToB CIIA, Poccun, @panium, SAnoauu u np.

11. ®denepanbHbI WHCTUTYT MIPOMBIIIIIEHHOMN cOOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudpopmannonnsie pecypest GUIIC cBobonHOTO HoCTYyMA:!

- OnextpoHHble Orosierenu. Mzobperenus. Ilone3nsie Moenu.

- OTKpBITBIE peecTpbl POCCUNCKUX N300PETEHUH U 3aBOK Ha U300peTeHUSI.

- Pecdepatsl poccHiicKUX MaTEHTHBIX JOKyMEHTOB 3a 1994-2016 rr.

- [TonHbIE TEKCTBI POCCUMCKUX TMAaTEHTHBIX JOKYMEHTOB U3 TMOCJIEIHEro OQHUIHaIbHOTO
OroJIIeTeHsl.

6.3 TpedoBanust k kKaaApoBbIM yciaoBusiM peanuzauun OOII 6akanaBpuara

Peanuzanus OOII 6akanaBpuara obecrieynBaeTcs MeJarorniieckuMu pabOTHUKaMU YHUBEPCUTETA, a
TaK>Ke JINLaMu, TipuBliekaeMbIMH K peanuzanuu OOl GakanaBpuara Ha UHBIX YCIOBHUSX.

KBanudukaims negarornyeckux pabOTHUKOB YHUBEPCUTETAa COOTBETCTBYET KBAIM()UKALMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBAJTM()UKAIIMOHHBIX CIPAaBOYHUKAX U (MJIK) MPo(eccrOHabHBIX CTaHAapTaX.

He menee 70 npoyenmos 4uCICHHOCTU NeIarOrMYeckiuX pabOTHUKOB YHUBEPCUTETA, YUACTBYIOLIMX
B peammzauuu OOIl OakanaBpuara, W JUI, TNPUBJIEKAaEMbIX YHUBepcuTeToM K peamuzanuun OOII
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OakamaBpyaTa Ha HHBIX YCIIOBUAX (MCXOHsS W3 KOJMYECTBA 3aMEUIAEMbIX CTAaBOK, MPUBEICHHOTO K
IIEJIOYMCIICHHBIM 3HAYCHHUSAM), BEAYT HAy4YHYIO, Y4€OHO-METOAUYECKYI0 W (HMJIM) MPAKTHYECKYIO DPabdoTy,
COOTBETCTBYIOLIYIO MPO(UITIO MPENoAaBaeMOi TUCIUILTHHBI (MOIYJIs).

He menee 5 npoyenmog 4iCcIIieHHOCTH MEJarornyeckux pabOTHUKOB YHUBEPCUTETA, YUACTBYIOIIUX B
peanmuzanun OOl 6akanaBpuaTa, U I, NPUBJIEKAEMBIX YHHBepcUTeToM K peanu3zaunu OOII 6akanaBpuara
Ha MHBIX YCIOBHMSX (MCXOAS W3 KOJMYECTBAa 3aMEIIaeMbIX CTaBOK, MPUBEICHHOIO K IEIOYHCICHHBIM
3HAYCHUSIM), SIBISIFOTCS PYKOBOAMTEISIMUA M (MJIM) paOOTHUKAMHM MHBIX OpraHU3alHid, OCYIIECTBISIOIINMU
TPYJAOBYIO  JIeATENBHOCT, B MpodeccnoHalbHOM  cdepe, COOTBETCTBYOIIEH MpodeccrnoHalbHOMI
NESTENIbBHOCTH, K KOTOPOM TOTOBSTCSI BBITYCKHUKH (MMEIOT CTak pabOThl B JaHHOW MpodeccroHaTbHOM
cdepe He MeHee 3 JIeT).

He menee 60 npouenmoeé 4YWCIEHHOCTH TENArorMuyecKuX paOOTHUKOB YHUBEpPCUTETAa M JIMII,
NpPUBJIEKAEMbIX K OOpa3oBaTENbHON JEATEIHOCTH YHHMBEPCHTETAa HAa HMHBIX YCIOBUSAX (MCXOIs W3
KOJIMYECTBA 3aMEIIaeMbIX CTaBOK, MPUBEICHHOIO K IEJIOYUCICHHBIM 3HAYEHUSIM), UMEIOT YUEHYIO CTETICHb
(B TOM YHCJI€ YYCHYIO CTETIEHb, MOIYYEHHYI0 B MHOCTPAHHOM TOCYJIapcTBe U IMpu3HaBaeMylo B Poccuiickoii
Qenepany) U (WIM) y4dyeHOE 3BaHHE (B TOM YHCJIE YYEHOE 3BaHHUE, IOJIyUYEeHHOE B HHOCTPAHHOM
rocyaapcTBe u mpusHaBaemoe B Poccuiickoii denepariun).

6.4 TpeooBanus k puHAHCOBBIM ycaoBusM peasnzanuu QOII 6akanaBpuara

dunancoBoe obecneuenue peanusanuu OOIl GakamaBpuata OCYIIECTBISCTCS B 00beME HE HUXKE
3HaueHUN 0a30BBIX HOPMATUBHBIX 3aTpaT Ha OKa3aHHe TOCYJapCTBEHHBIX YCIYr MO peaau3aluu
0o0pa3oBaTeNbHBIX MPOrpaMM BBICHIETO OOpa3oBaHUS — MporpamMm OakajlaBpuata W 3HAUYCHHUH
KOPPEKTUPYIOIUX KOdPPHUIHEHTOB K 0a30BBIM HOpMaTHBaM 3aTpaT, OMpeleisieMblXx MHHHCTEPCTBOM
HayKH U BbIciiero oopa3zoBanus Poccuiickoin @enepanui.

6.5 TpeGoBaHusi K NPpUMEHSIeMbIM MEXaHNU3MAM OIl€HKH KayecTBa 00pa30BaTe/bHOI 1eATeJIbHOCTH U
noAroroBku odyyawmuxcs no OOII 6akanaBpuara

KayectBo 00pa3oBaTesibHOM JAeATeNbHOCTH M HOAroToBKHM oOywaromuxcs OOIl OGakanaBpuata
OIpesieNsieTcss B paMKaxX CUCTEMbl BHYTPEHHEH OLIEHKH, a TakKe CHCTEMbl BHEUIHEH OLEHKH, B KOTOpOM
YHHUBEPCUTET IPUHUMAET y4acTHe Ha J0OPOBOJILHOM OCHOBE.

B nensx cosepuiencTBoBanuss OOIl OakanmaBpuarta npu HpPOBEACHUM PETYISIPHOM BHYTpEHHEH
OLIEHKM KadyecTBa 00pa3oBaTeIbHOM JEATENIbHOCTH M MOAroToBKH oOyuarommxcs no OOII GakanaBpuaTa
npuBiekaeT paboropareneil U (WiM) UX OOBEIUHEHMS, MHBIX FOPUIMYECKUX U (MIM) (U3MYECKUX JIUL,
BKJIIOYas M€1arOrMYecKiuX pabOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEH CHCTEMbl OIIEHKM KauyecTBa oOpasoBarenbHOM naedreiabHoctd mo OOIIL
OakanmaBpuaTa OOydYalOUIMMCS MPEJOCTABISAETCS BO3MOXKHOCTh OLIEHHBAHMs YCJIOBUHM, COJAEp)KaHUS,
OpraHM3aly M KadecTBa 0Opa30BaTEIbHOrO MpOIecca B IEJIOM U OTIENbHBIX AUCHUIUIMH (MOAYNEH) u
NPaKTHUK.

BHemHss onieHKa kauecTBa 00pa30BaTEIbHOM JEATEIBHOCTH IO MporpaMme OakajiaBpuaTa B paMKax
IPOLEAYPBl TOCYAAPCTBEHHOM AaKKpEAWTALlMU OCYIIECTBISETCS C LEIbK IMOATBEPXKIECHUS COOTBETCTBUS
00pa3oBaTenbHON JeATEeILHOCTH 0 TIporpamme bakanaBpuata tpedoBanusm GI'OC BO.

BHemHAs orieHKa kayecTBa 00pa3oBaTeNbHON JIEATEILHOCTH U MOATOTOBKU oOyuatonmxcs nmo OOII
OakanaBpuaTa MOMET OCYHIECTBIATHCA B paMKax NPOoPecCHOHATbHO-00IIECTBEHHON aKKpeIuTalliH,
POBOIUMON paboToAaTeNs MU, UX OOBEAMHEHUSIMH, a TAaKXKE YIMOJTHOMOUYEHHBIMH UMH OpPTraHU3alMsIMHU, B
TOM YHCJI€ THOCTPAaHHBIMU OpPTraHU3alMSIMH, TM00 aBTOPU30BAHHBIMU HALIMOHAIBHBIMU NMPOQPECCHOHANBHO-
OOIIIECTBEHHBIMH OPTraHU3ALUAMH, BXOAALIMMU B MEXIYHApOJHBIE CTPYKTYpbI, C IEJbI0 TNPU3HAHUA
KayecTBa M YPOBHS TIOJTOTOBKM BBIMTYCKHMKOB OTBEYAIOIIMMH TpeOOBaHUSAM MpodeccHnoHaTbHbBIX
CTaHJapTOB (IIPU HaMM4YMM) W (WIM) TpeOOBAHUSAM pBHIHKA TpyJda K CHELHAINCTaM COOTBETCTBYIOLIETO
npodus.
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7 HOPMATUBHO-METOANUYECKOE OBECIIEYEHUE CUCTEMbBbI OHEHKH KAYECTBA
OCBOEHMHSA OBYYAIOIIUMUCSH ITPOI'PAMMbI BAKAJTABPUATA

B cootBerctBuu ¢ ®I'OC BO 3++ no nHanpasnenuto noarotoku 19.03.01 buorexnoJiorusi oneHka
kauecTBa ocBoecHHs oOydaromumucs OOIl GakanaBpuara BKIIOYAECT TEKYIIHNA KOHTPOJB YCIIEBAEMOCTH,
MIPOMEXKYTOUHYI0 arTectanuio U ' MA oOyuarommxcs.

HopmaTtuBHO-MeTOIMUeCKOE OOECeueHHe TEeKYIIEr0 KOHTPOJIs YCIEBA€MOCTH, MPOMEKYTOYHOU
arrectanuu U ['MMA oOyvarormuxcs o OOII 6akanaBpuarta ocymiectsisiercs B cootBerctBun ¢ ®I'OC BO
3++ ¥ TOKaIbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuii KOHMPOIb, NPOMENUCYMOYHAS AMMECMayus U ammecmayuoHHble UCHbIMAHUA UMO20801
(eocyoapcmeennotl umozosoi) ammecmayuu evinyckuuxos OOII 6axanraspuama

Tekymuii KOHTpPOJb W TNPOMEXKYTOYHAs aTrTecTallds IO BCEM BUAAM Y4YeOHOW JeATelNbHOCTH
00y4aroluXxcsl OCYUIECTBIIAETCS B COOTBETCTBMM C TpeOoBaHusMHU IlonokeHuss o peMTMHroBOH cucTeMe
OIICHKH KaudecTBa ydeOHOH paboTbl crymeHToB B PXTY wum. JI.M. MeHneneeBa, NMPUHATOTO pEIICHUEM
VYyenoro coera PXTY um. JI.M. MenneneeBa ot 26.02.2020, npotokon Ne 8, BBeneHHOTo B JIeHCTBUE
npuka3zoM u.0. pekropa PXTY um. JI.1. Menaeneesa ot 20.03.2020 Ne 27 O/,

Tekymmii KOHTPOJb YCIEBAEMOCTH OOYYarOIIUXCS OOECHeYMBaeT OICHKY YPOBHS OCBOCHHS
JUCLUIUIMH, IPOXOXAECHUS NPaKTHK, BeinoiaHeHuss BKP u npoBoaures npenogaBareneM Ha J11000M U3 BUI0B
y4€OHBIX 3aHATUN. O0A3amenbHoll cOCmagaauieil meKyu,eco KOHmpOJia YyCneeaemoCcmu A6a:1emcsa yuem
npenooasamenamu nocewyaemocmu yu4eonvix 3anamuil ooyuaruwumuca. 1lo pesyiabrataM TEKyLIETo
KOHTPOJISL YCIIEBAEMOCTH TpPU pa3a B CEMECTp JUIS BCEX KYpPCOB IO BCEM JAUCIUIUIMHAM MPOBOIUTCS
aTTecTanys oOydyaromuxcsl.

[IpomexyTouHasi aTTecTalysi MPOBOAUTCA B (JOPME SK3aMEHOB, 3a4E€TOB C OLEHKOW M 3a4€TOB JUIS
BCEX KYpCOB IO AMCLUIUIMHAM M MPAKTHUKaM, MPEeIyCMOTPEHHBIM Y4eOHBIM IUTaHOM. Pe3ynbTaThl ciauu
3a4eTOB OLEHUBAIOTCA Ha «3a4TEHOY», «HE 3aYTCHO»; 3a4€TOB C OIICHKOH M HK3aMEHOB — Ha «OTIUYHOY,
«XOPOLIO», «yI0BIETBOPUTEIIEHOY, «HEYIOBIETBOPUTEIBLHOY.

[Tpu ocBoenuu Hacrosimei OOII 6akanaBpraTa N3y4yeHHE YACTH JAUCIUILIAH MOXET ObITh 3aMEHEHO
Ha OHJIAWH-KYpChl, NpPU YCJIOBUH, YTO B pe3yJIbTaTe€ OCBOEHUS OHJAMH-Kypca (GOpMHUPYIOTCA T€ XKe
KOMITETEHIINH (YaCTH KOMITETEHIINH), 9TO U B paMKaxX yKa3aHHBIX AUCHUILTHH. OHIAHH-KYpC TOJKEeH OBITh
BBIOpaH U peaan30BaH B cCOOTBETCTBUHU ¢ [lonoxkeHueM o 3aueTe pe3yabTaToOB OCBOCHMS OTKPBITHIX OHJIAWH-
KypcoOB, peanu3zyemblx oOpa3oBaTenbHbIMH opraHusauusamu, B PXTY um. /.M. Menneneesa, npuHsATOrO
pemenueM Yuenoro coeta PXTY um. J[.U. MenneneeBa ot 27.03.2020, mpotokon Ne 9, BBeeHHOTO B
neiictBue nmpukazom u.o. pekropa PXTY um. I.. Menneneesa ot 27.03.2020 Ne 29 O/1.

I'MA ocymiecTBisieTcss B COOTBETCTBUU C TpeOoBaHusMU IlojoxkeHus o mopsake NPOBEACHUS
TOCYJapCTBEHHOH HWTOTOBOM aTTeCTalMy IO 00pa3oBaTENbHBIM TPOTPaMMaM BEICIIETO OOpa30BaHUS —
nporpaMMaMm  0OakajaBpuaTta, IporpaMmaM CIEUUaluTeTa, HporpaMMaMm Mmaructpatypsl B PXTVY
um. JI.1. MenneneeBa, npunsToro pemenneM Yuenoro copera PXTY um. JI.1. Menaeneera ot 30.10.2019,
npoTokou Ne 3, BBEZICHHOT0 B JieiicTBue npukazoM u.0. pekropa PXTY um. /I.11. MenneneeBa ot 14.11.2019
Ne 646A; IlonoxxeHns o BHITYCKHOW KBaJM(UKAIIMOHHOW paboTe JIsl o0yyaromuxcs o o0pa3oBaTeIbHBIM
nporpaMMaM  BbICIIEro oOpa3oBaHusi — HporpaMMaMm OakajlaBpuara, NporpaMMaM —CHEIHauTeTa,
nporpammaM Maructparypsl B PXTVY um. /[.1. MenneneeBa, npuHATOrO penieHueM Yuenoro coera PXTY
uMm. JI.1. Menneneea ot 30.10.2019, mporokon Ne 3, BBEICHHOTO B JCHCTBHE MPHKA30M H.0. PEKTOpa
PXTY um. JI.1. Menneneesa ot 14.11.2019 Ne 646A.

K I'MA nomyckatoTcsi obydaromrecs, He UMEIOIUE aKaJeMHUECKOW 3aJJOJDKEHHOCTH U B TOJHOM
o0beme BeITONMHUBIIME y4eOHBIH maH mo OOIl GakamaBpuara B coorBerctBun ¢ ®I'OC BO 3++ mo
HanpasyieHuto noarotoBku 19.03.01 buorexnosorusi. /[ nposenenus I'MA B yHUBEpCHUTETE €KErOJHO
bopMHpYIOTCS TOCYAapCTBEHHBIEC K3amMeHamoHHbIe Komuccuu (I'9K) n anennsuuonHbie KoMuccuu. Tembr
BKP orpaxkatoT axTyanbHble MpoOJeMbl, CBs3aHHble ¢ HampaBieHueM noarotoBku 19.03.01
BuorexHosorusi. YHHUBEPCUTET YTBEPKIACT MEPEYCHb TEM BBIMYCKHBIX KBaJTH(PHUKAIMOHHBIX pPadoT,
npelaraeMblx o0ydJaromumces (fajee — mepedyeHb TeM), M JIOBOAMUT €ro 10 CBeJIeHHs O0ydaroluxcs He
no37Hee 4eM 3a 6 MecsIIeB /10 AaThl HayaJla FOCy1apCTBEHHONW HTOTOBOM aTTECTalUH.

Tema BKP nepcoHanbHO JUIsl KaxXJI0ro oOyd4aroIlerocsi yTBEp)KIaeTcs MPUKA30M IpOpeKTopa Mo
YHHUBEPCHTETY Tepe]] Ha4yaJOM BBITOJHEHHS BBITYCKHOW KBAIM(UKAIMOHHOW paboThl. JJaHHBIM TpHUKa3oM
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yTBepkaaercs Takke pykosoaurenas BKP. [lepen naganom Beimonnenuss BKP oOyuwaronuiics coBMecTHO ¢
PYKOBOJMTENEM  COCTABJISICT  MHAMBUAYAJIbHBIM  IJIaH  TOATOTOBKM W BbimosHeHus  BKP,
MpeIyCMATPUBAIONINN OYEPENHOCTh W CPOKH BBIMOJTHEHHWS OTHENBbHBIX dacTedl paboTel. Tekcr
nosiciuTeapHoM 3anucku BKP mpoBepsercs Ha Hainyue HENpaBOMEPHBIX 3auMmcTBOBaHui. [IpoBepka
OCYIIECTBIISIETCS B COOTBETCTBHH C lloNoKeHHEM O TOPSAKE MPOBEPKH BBIMTYCKHBIX KBaTH(UKAITMOHHBIX
paboT M HayudHBIX JOKJIAJOB 00 OCHOBHBIX pe3yJibTaTaX IMOATOTOBICHHBIX Hay4YHO-KBaJTU(UKALHOHHBIX
paboT (muccepranuii) Ha 00BEM 3aUMCTBOBAHMSI M MX PAa3MEIEHUS B AJICKTPOHHO-OMOIMOTEYHON cUCTEME
PXTY wum. JI.1. MenneneeBa, npuHAThIM pemieHrneM YueHoro coBeta PXTY wum. J[.M. Menaeneena
ot 30.10.2019, mporokon Ne 3, BBEICHHBIM B JCHCTBHE TMpUKa3oM H.0. pekrtopa PXTY
um. JI.1. MenneneeBa ot 14.11.2019 Ne 646A.

3amuta BKP npoBoautcss Ha oTKpbIThIX 3acemanusax ['DOK ¢ ydactueM He MeHee ABYX TpeTeil ee
cocraBa. ['paduk 3ammrer BKP cocraBnsieTcss mo cOrjiiacoBaHWiO ¢ OOYYaIOMUMUCS W JOBOIHUTCS IO
CBeJleHUs o0ydarommxcst He mo3aHee, yeM 3a 30 mHei no Hadaia padotsl ['OK. Pesympratel padoter ['OK
ONPENIETSAIOTCS OLEHKAMH «OTJIIMYHO», «XOPOIIO», «YIOBICTBOPUTEIBHOY», «HEYIIOBICTBOPUTEIBHO» U
OOBSABISIOTCA B TOT K€ JIeHb Iociie OQOpPMIIEHHS B YCTAHOBIIEHHOM TOpPSAKE MPOTOKOJOB 3acelaHui
komuccuit. [lo okonuanuu pabotsl mpeacenatens I K cocraisier oTdyer o mpoaenanHoii padore.

Jliia o0yyaronmxcs U3 4ucia WHBAJIUAOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSAMU 370poBbs [ 1A
MPOBOJIUTCS C YYETOM OCOOEHHOCTEH WX MCUXO(PU3UUECKOTO PA3BUTHS, MHIWBUIYAIbHBIX BO3MOKHOCTEH 1
COCTOSIHUS 37I0POBBSI.

8 PABOYUE INPOI'PAMMBI IUCHUILIINH, TIPAKTUK U TUA
Pabouwre mporpaMMbl AUCIUIUIMH, TPakTHK U [ A

«Pycckuii s3b1k (kak nHOCTpanHbIii)» (b1.0.01);

«Uctopust (ucropust Poccun, Bceobruas ucropus)» (51.0.02);

«[TpaBoBeaeuue» (51.0.03);

«Marematukay (51.0.04);

«Dunocopusn» (b1.0.05);

«OCHOBBI 5KOHOMHUKH U yrpasienus npoussoacteom» (51.0.06);

«ConnanbHO-TICHXOJIOTHYECKHE OCHOBBI pa3ButTHst auaHocTi» (51.0.07);

«O6mas u Heoprannueckas xumus» (51.0.08);

«Opranndeckas xumus» (51.0.09);

10. «Ananutnueckas xumus» (51.0.10);

11. «®uznueckas xumusi» (b1.0.11);

12. «Komnonnnas xumusi» (51.0.12);

13. «®uszuka» (b1.0.13);

14. «Oxonorus» (b1.0.14);

15. «besonacHocTs xu3HenesarenbHocT» (b1.0.15);

16. «MmwkeHepHas u komnbioTepHas rpapuka» (b1.0.16);

17. «[Ipuknannas mexanukay (b1.0.17);

18. «O6mas xumuyeckas rexnonorus» (b1.0.18);

19. «IIpoueccs! u anmaparsl xumudeckoit TexHoiorun» (61.0.19);

20. «CucTeMbl ynpaBJieHHs XUMUAKO-TeXHOIorndeckumu nporeccamuy» (b1.0.20);

21. «MojenupoBaHHE XMMHUKO-TEXHOJIOTHYECKHX MPOoIeccoB B OnotexHosoruny» (b1.0.21);

22. «®m3nueckas KyabTypa u ciopt» (b1.0.22);

23. «DNeKTUBHbBIE JUCHIHUILUINHBI 0 (hr3nueckoi KynbType u ciopty» (b1.0.23);

24. «OcHoBbl nHMOpMaMOHHBIX TexHOoJorHiT» (51.0.24.01);

25. «[IpodunbHOE MpOorpaMMHOE OOecTieueHNe IS PEIIeHUs 3a/1a4 MPOPECCHOHATBHON IeATETHHOCTH
(51.0.24.02);

26. «MarepuanoBenenue B 6norexaoiorun» (b1.B.01);

27. «JlabopaTopHBIi TPaKTUKYM 10 opranmdeckor xumun» (b1.B.02);

28. «[IpoexkTrpoBaHUE MPOIIECCOB U anmapaToB xumudeckoi Texuonorun» (b1.B.03);

29. «HCTpyMEHTaTbHBIE METO B aHANIM3a B OnotexHonorun» (b1.B.04);
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30. «OcHOBBI OMOXUMUH U MOJIEKYJIsIpHO# Oronorumn» (b1.B.05);

31. «O6mas mukpooduomorus» (b1.B.06);

32. «Xumust OMOJIOrHYeCKU akTUBHBIX BemecTBy (b1.B.07);

33. «O6mas ouorexuonorus» (b1.B.08);

34. «IIpuknannas monekyispHas ouonorus» (b1.B.09);

35. «bnoduznueckas xumus» (b1.B.10);

36. «OCHOBBI MPOEKTUPOBAHKSI U 000PYAOBaHUE OHOTEXHOJIOTHYECKUX mpou3BoacTe» (b1.B.11);
37. «Teopernueckue ocHOBEI OrorexHosiorun» (b1.B.12);

38. «OcHoBbl onokuHeTukn» (b1.B.13);

39. «Metoasl su3umoiorun» (b1.B.J1B.01.01);

40. «OcuoBbl su3uMoitorun» (b1.B.J1B.01.02);

41. «buotexHosorus ouonoiaumeposy (b1.B./1B.02.01);

42. «buoreorexunonorus» (b1.B./B.02.02);

43. «IIumesas 6uorexnoaorus» (b1.B.J1B.03.01);

44, «Menumunckas 6uorexunonorus» (b1.B.J1B.03.02);

45. «YuebHas mpakTUKa: 03HakKoMuTenbHas npaktuka» (62.0.01(VY));

46. «ITpon3BoaCTBEHHAS NMPAKTHKA: TeXHOoJorrnueckas npaktukay (b2.B.01(I1));

47. «[Tpon3BoaCTBEHHAS MTPAKTHUKA: HAYYHO-HCCIenoBaTenbekas padoray (b2.B.02(H));
48. «ITpon3BoACTBEHHAS MPaKTHKA: NpeaaumuioMHas npaktukay (b2.B.03(11xn));

49. «IToAroToBKa K MPOLEAYPE 3alIUTHI M 3alUTa BBITYCKHOH KBaudukanunonuoi padotsn» (53.01);
50. «I"paxkmaHcKas 3aIIUTa B Upe3BbIuaitHbix cutyarmsax» (OTI.01);

51. «IlepeBon HayuHO-TexHUUECKOH JuTeparypb» (OT/.02).

Bxomsammx B OOIl mo wHampaemeHuto moarotoBku  «19.03.01  BuorexHosiorusi», 1poduiib
«BHOTEXHOJOTHsI», BBINOJHEHB B BHUJE OTAEIbHBIX JOKYMEHTOB, SBIISIFOLIMXCS HEOTHEMJIEMOM YacThIO
maauou OOII.

9 ®OH/Ibl OHEHOYHBIX CPEACTB UISsI NPOBEJEHUSA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, TPOMEXYTOYHOU ATTECTAIMU U I'HA OBYYAIOIIIUXCSA OOII
BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ mo Hampasiienuto noarotoBku 19.03.01 buomexnonozus nis
aTTecTallud OOYyYaroIuXcs Ha COOTBETCTBHE HX MEPCOHAIBHBIX JOCTHKEHMH MOATAMHBIM TPeOOBaHUIM
OOII 6akanaBpuata pazpadoransl POC 1Mo Kaxa0M JUCHUTIIMHE, NTpakTuke, [ A, BKITIOUaromue THIIOBbIC
3aJaHMsl, KOHTPOJIbHBIE PalOOThI, TECThI, CUTyallMOHHbIE 3a/aHUs, Keiic-3aJjauu, BOMPOCHI K 3ayeram |
9K3aMEHaM, CpPEJICTBAa W METOJbI OIEHKH, MO3BOJISIFOIIME OICHWUTh 3HAHWS, YMEHHs, HaBBIKH U YPOBEHb
NpHOOPETEHHBIX KOMIETEHIUH.

®OC mno npucuumiauHaMm, npaktukam, [MIA paspabarbiBatorcs B cooTBeTCTBUM C llopsaxom
pa3paboTKU M YTBEP)KIEHHsS 0Opa30BaTENIbHBIX MPOrpaMM, YTBEP)KICHHBIM pEIIEHHEM YUEHOI'o COBETa
PXTY wum. .. Menneneea ot 25.06.2020, mportokon Ne 12, BBeneHHBIM B JEHCTBHE NPUKA30M
u.o. pexropa PXTVY um. JI.. Menaeneena ot 29.06.2020 Ne 480/1.

®OC no gucnuminHam, npaktukam u ['MA:

«Pycckuii s3b1k (kak nHOCTpaHHbIi)» (51.0.01);

«Uctopust (ucropusi Poccun, Bceobras ucropus)» (b1.0.02);
«IIpaBosenenue» (b1.0.03);

«Martematukay (51.0.04);

«Dunocodpusn» (51.0.05);

«OCHOBBI 5KOHOMUKH U yrpaBieHus npousoactsom» (51.0.06);
«ConuansHO-TICHX0JIOTHYECKUE OCHOBBI pa3BuTHst auuHocti» (51.0.07);
«O6mas u Heoprannveckas xumus» (b1.0.08);

«Oprannyueckas xumus» (51.0.09);

10. «Ananutnyeckas xumus» (51.0.10);

11. «®wusznueckas xumusi» (b1.0.11);
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12. «Kommouanas xumus» (b1.0.12);

13. «®wusuka» (b1.0.13);

14. «Okonorusa» (b1.0.14);

15. «besomnacHocts xuszHenesreabHoctn» (b1.0.15);

16. «MmxenepHas u komnbiorepHas rpapuka» (b1.0.16);

17. «Ilpuxnannas mexanuka» (b1.0.17);

18. «O6mas xumuueckas rexuonorus» (b1.0.18);

19. «IIponecchl u anmapatbl Xumudeckoi Texnoiaorun» (b1.0.19);

20. «Cucrempl ynpaBJICHHs] XUMHKO-TeXHOI0ru4eckuMu nporeccamu» (b1.0.20);

21. «MojenupoBaHHe XMMHUKO-TEXHOJIOTHYECKUX MpolieccoB B Onorexuonoruny» (61.0.21);

22. «®duznueckas kynbptypa u ciopt» (b1.0.22);

23. «DNeKTUBHBIE JUCIHUILUINHBI IO (pru3rdeckoit KynbType u ciopty» (51.0.23);

24. «OcHoBbI HHGOpMAMOHHBIX TexHoorui» (b1.0.24.01);

25. «IIpodumibHoe mporpaMMHOe oOecTiedeHre I pelIeHus 3a/1a4 TpodeCcCuOHATIBHON eI TeIbHOCTI
(51.0.24.02);

26. «Marepuanosenenue B Ouorexuonorun» (b1.B.01);

27. «JlabopatopHblil mpakTUKyM 1o opranudeckor xumun» (b1.B.02);

28. «IIpoekTrpoBaHKEe MPOLIECCOB U anmapaToB XuMudeckoit TexHomorun» (b1.B.03);

29. «MlHCTpyMeHTanbHbIE METOIbI aHAK3a B OnotexHonorun» (b1.B.04);

30. «OcHOBBI OMOXUMHH U MOJICKYJIsipHO# Oronorumn» (b1.B.05);

31. «O6mas mukpoduomorus» (b1.B.06);

32. «Xumust buosoruuecku akTuBHbBIX BemecTs» (b1.B.07);

33. «O6mas buorexuonorus» (b1.B.08);

34. «Ilpuknannas monekyisipHas ouonorus» (b1.B.09);

35. «bnoduznueckas xumus» (b1.B.10);

36. «OCHOBBI MPOCKTUPOBAHUS U 000PYyI0BaHNE OMOTEXHOJIOTHYSCKUX Mpon3BoacTB» (b1.B.11);

37. «Teopernueckue ocHOBBI OnotexHosiorun» (b1.B.12);

38. «OcHoBbl OnokuueTnkn» (b1.B.13);

39. «Metoabl su3umonorun» (b1.B.JIB.01.01);

40. «Ocuosbl sH3uMONorum» (61.B.J1B.01.02);

41. «buotexHonorus 6uononumeposy (b1.B.J1B.02.01);

42. «buoreorexnomnorus» (b1.B.JIB.02.02);

43. «[Tumesas onorexnosiorus» (b1.B./]B.03.01);

44. «Menunmnackas ouorexnosnorus» (b1.B.JIB.03.02);

45. «YuebHas mpakTUKa: 03HakKoMuTenbHas npaktuka» (b2.0.01(VY));

46. «[Tpon3BoCTBEHHAS MTPAKTHUKA: TeXHOJorHUeckas nmpaktukay (b2.B.01(I1));

47. «ITpon3BoCcTBEHHAs IPAKTHUKA: HAyYHO-HcceaoBarenbekas padora» (b2.B.02(H));

48. «[Tpou3BoaCTBEHHAS MTPAKTHKA: TpeauiuioMHast mpaktuka» (b2.B.03(I1x));

49. «IToaroToBKa K mpoIeAype 3alIUThI U 3alUTa BHITYCKHON KBanudukanuonHoit padoten» (b3.01);

50. «I'pakaaHckas 3amyra B ype3BbdaiHbix cutyanusax» (OT/.01);

51. «IlepeBon HayyHO-TexHHUYecKOU uTepaTyps» (OT/.02).

Bxomsamux B OOIl mnmo HampaBineHuto noArotoBkd  «19.03.01  BuorexHoJorus», npoduib
«BUOTEXHOJ0TrHs», BBHIMOIHEHBI B BHUJE OTAEIbHBIX JIOKYMEHTOB, SBIISIOIIMXCS HEOTHEMJIEMON YacThIO
nmauuou OOII.

10. METOAUYECKHUE MATEPHUAJIBI 1O JUCHUIIVIMHAM, IPAKTUKAM U I'HA
MeToaudeckue MaTepralbl 110 JUCUUIIIIMHAM, TpakTuKaM u ['HA:

«Pycckuii s3p1k (kak nHOCTpaHHbIH)» (51.0.01);

«Hcropus (ucropust Poccun, BceooOras ucropus)» (51.0.02);
«[IpaBoBenenue» (b1.0.03);

«Marematuka» (51.0.04);

el
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5. «®unocodusi» (b1.0.05);

6. «OCHOBBI 5KOHOMHKH M yripaBiieHus nmpousoactsom» (51.0.06);

7. «CouuaabHO-TICUXO0JOTHYSCKIE OCHOBBI pa3putus tuaHocTi» (51.0.07);

8. «Oo6mas u neopranuueckas xumus» (51.0.08);

9. «Opranunueckas xumusi» (51.0.09);

10. «Ananurnueckas xumus» (51.0.10);

11. «®uznueckas xumusi» (b1.0.11);

12. «Kommonanas xumus» (b1.0.12);

13. «®wusuka» (b1.0.13);

14. «Oxonorusn» (b1.0.14);

15. «besomnacHocTs xuszHenesreabHoctn» (b1.0.15);

16. «MmxenepHas u komnbioTepHas rpapuka» (b1.0.16);

17. «Ilpuxnannas mexanuka» (b1.0.17);

18. «O6mas xumuueckas rexuonorus» (b1.0.18);

19. «IIpomecchl u anmapatel XumMudeckoit Texuoiorun» (b1.0.19);

20. «CucreMbl yrpaBlIeHUs XMMHKO-TEXHOJIOrHYecKuMu mporeccamm» (51.0.20);

21. «MoenupoBaHue XMMHUKO-TEXHOJIOTHYECKHUX MpoieccoB B bnorexuomorum» (51.0.21);

22. «dusnueckas KynbTypa u criopt» (51.0.22);

23. «DNeKTUBHbBIE JUCHUIUIMHBI TI0 pusndeckoit KynpType u ciopty» (b1.0.23);

24. «OcHOBBI HHPOpMAIMOHHBIX TexHOJorUi» (51.0.24.01);

25. «[IpodunbHOE porpaMMHOe obecrieueHne Ui peleHus 3a1a4 nNpoPecCHOHATBHON IeATEIHbHOCTH
(51.0.24.02);

26. «MatepuanoBenenue B onorexnoaorun» (b1.B.01);

27. «JlabopaTopHBbIii IPaKTUKYM 110 oprannyeckort xumun» (b1.B.02);

28. «[IpoexkTupoBaHUE MPOIIECCOB U anmapaToB xumudeckon Texuonorun» (b1.B.03);

29. «IlHCTpyMEHTaIbHBIE METO/IBI aHANIM3a B OnoTexHonorun» (b1.B.04);

30. «OcHOBBI OHOXUMHH U MOJICKYIsIpHO# Gronorun» (b1.B.05);

31. «O6mas mukpooduosorus» (b1.B.06);

32. «Xumus 6uonaoruuecku akTuBHbIX BemecTs» (b1.B.07);

33. «O6mas ouorexuonorus» (b1.B.08);

34. «[Ipuknaanas monekysspHas ouonorus» (b1.B.09);

35. «buoduznueckas xumus» (b1.B.10);

36. «OCHOBBI MPOSKTUPOBAHUS H 000pyA0BaHUE OHOTEXHOJIOTHUIEeCKUX pon3BoacT» (b1.B.11);

37. «Teoperndeckue ocHOBBI OnoTexHonorun» (b1.B.12);

38. «OcnoBbl Ouokunetnkn» (b1.B.13);

39. «Metoap! su3uMonorun» (b1.B.J1B.01.01);

40. «Ocuosbl su3uMonorun» (b1.B.J1B.01.02);

41. «buotexHonorus ouononumeposy (b1.B.J1B.02.01);

42. «buoreorexuomnorus» (b1.B.J[B.02.02);

43. «[TumeBas ouorexnonorus» (51.B.JIB.03.01);

44, «Menuunckas 6uorexnomorus» (b1.B.J1B.03.02);

45. «YuebHas mpakTHKa: o3HaKoMuTeNnbHas npaktukay (52.0.01(Y));

46. «IIpon3BoACTBEHHAS MIPaKTUKa: TeXHOJIornueckas npaktuka» (b2.B.01(I1));

47. «ITpon3BoICTBEHHAs TPAKTUKA: HAYYHO-UCCIenoBaTenbckas pabotay (b2.B.02(H));

48. «IIpon3BOACTBEHHAS MIPaKTUKa: peaauIuiomuas npaktukay (b2.B.03(11n));

49. «ITonroToBKa K MpoIeAype 3alIUThI U 3aIIMTa BRITYCKHOW KBATM(PUKAIIHOHHON paboTh» (53.01);

50. «I"paskaaHcKas 3aluTa B Upe3BblYaiiHbIX cutyanusx» (OTJ1.01);

51. «IlepeBon HayuHO-TexHUYECKOU uTeparypb» (PT/1.02).

xomimux B OOIl mo wHampaBneruto moAroToBku  «19.03.01 BuorexHojiorusi», mpoduib
«bHMOTEXHOJ0rMsI», BBINIOJHEHBI B BUAE OTAEIBHBIX JOKYMEHTOB, SBISIOIIMXCSH HEOTHEMIIEMOW YacCThIO
naunoit OOIT.
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11 PABOYASA TIPOT'PAMMA BOCIIMTAHUA

Pabouas mporpamma Bocmutanus, Bxoasamas B OOIl mo HampaBnenuio noxaroroBku «19.03.01
BuorexHosiorus», npopwis «BHOTEXHOJOrHs», BBHIIOJHEHA B BHJE OTAEIBHOIO JOKYMEHTa,
ABJISAIOIErOCsl HEOTheMIIEMOM YacThio JanHoi OOIL.

12. KAJIEHJAPHBIA IUIAH BOCIIUTATEJIBHOM PABOTBI

Kanennapusiii mnan BocrnuTarenbHON paboThl, BXomsammi B OOIl mo HampaBieHHIO MOATOTOBKH
«19.03.01 BbuorexHoaorusi», npopmis «BHOTEXHOJIOTHsI», BBIIOJHEH B BUAE OTACIBHOIO JOKYMEHTA,
SIBJISIFOLIETOCS HEOTheMIIEMON YacThio manHoit OOII.
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