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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHass mnpodeccuoHAJbHAs o00pa3oBaTejJibHAsI MNPOrpaMMa BbICHIErO
00pa3oBaHusl — MPOrpaMMa MOArOTOBKHU 0aKaJaBpoOB (1ajiee — mporpaMmMa 0akajaBpuara,
OOIl oOaxkanaBpuara), peanusyemas ¢GeaepaibHbIM TOCYAApPCTBEHHBIM  OFOJKETHBIM
0o0pa3oBaTeNbHBIM  yUPSXKICHHEM  BBICHIETO  oOpazoBaHuss  «POCCHICKMI ~ XHMHKO-
TexHoJornueckuit ynusepcurer umenu J[.MI. MenzaeneeBa» B COOTBETCTBUM C (pelepabHBIM
rOCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIET0 OoOpa3oBaHHS — OakalaBpwar IO
HaIpaBJICHUIO MOJATrOTOBKHU 18.03.01 Xumuueckas TE€XHOJIOT U, npo¢ b
«JIEKTPOXMMHUYECKAS TEXHOJIOIHS MATEPHAT0B U XUMHYECKUX NMPOAYKTOBY, MPECTABIISAET
co00#1 KOMIUIEKC OCHOBHBIX XapaKTEPUCTUK OOPa30BaHMS U OPraHU3aIMOHHO-TIEAArOTHYECKUX
YCIIOBUH, KOTOPBIN MpEACTaBlIeH B BUAC Y4eOHOTO IUIaHA, KAJICHIAPHOTO y4eOHOro rpaduka,
pabouux mporpaMm AUCHUIUIMH (MOAYJIEH), OLICHOYHBIX U METOJIMYECKUX MaTepuasioB, paboueit
MPOrpaMMbl BOCITUTAHUS, KAJIGHIAPHOTO TJIaHA BOCIIUTATEIbHON paboThI, POpPM aTTecTaIHH.

1.2 HopmaTuBHBIE JOKYMEHTHI AJsl pa3padoTKH NpPOrpaMMbl OakajaaBpuara 1o
HAINPaBJICHUIO OATOTOBKH COCTABIISIOT:

- ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-d3 «O06 obpazoanuu B Poccuiickoit
denepanuny;

- [Ipukaz Munobpnayku Poccun ot 07.08.2020 Ne 922 «O6 yrBepxkaeHUU
(denepaabHOrO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa BBICHIET0 OOpa3oBaHUS —
OaxanaBpuart 1o HampasieHuto noaroroBku 18.03.01 Xumuueckas Texnoaorus (nanee — ®I'OC
BO — 6akanaBpuar 1o HanpasieHuio moAroroBku 18.03.01 Xumuyeckasi TEXHOJIOTHS);

- [Ipuka3 MunucrepcTBa Hayku U Bbiciiero oopasoBanust Poccuiickoit denepanun
or 06.04.2021 Ne 245 «OO6 yrBepxnenuu Ilopsinka opraHu3alud M OCYIIECTBICHUS
00pa3oBaTeNbHON JICATEIILHOCTH 1O 00pa30BaTEIbHBIM MPOTpaMMaM BBICIIETO 00pa30BaHUS —
nporpaMMam OakajaBpuaTa, IporpaMMam ClieUalIuTeTa, IporpaMMaM MarucTparypbl»;

- [Tpodeccuonanbublii cTanAapT «CHenuaiucT MO Hay4YHO-HUCCIIEAOBATENIbCKUM U
OTBITHO-KOHCTPYKTOPCKUM pa3zpaboTKaM», YTBEp)KIEHHBIH MpHKa3zoM MuHHCTEpCTBa Tpylaa U
counanbHOM 3amuThl Poccniickoit @enepanuu ot 04.03.2014. Ne 211H;

- [Tpodeccuonanbblil cranAapT «CHENUANNCT 110 SKOJIOTHYECKOH 0e30MacHOCTH (B
IIPOMBIIIIIEHHOCTH )», YTBEPKACHHBIN NMPHUKa30M MUHHCTEPCTBA TPyJAa U COLMAIBHOW 3alUThI
Poccuiickoit ®enepanuu ot 07.09.2020 Ne 5691.

— Ilpuka3 MunucrepctBa obOpazoBanus u Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepxkaeHUH [lopsika MpUMEHEHHs OpraHU3alUsAMH, OCYIIECTBIISIONMMHE 00pa30BaTEeIbHYIO
JeSTEIIbHOCTD, 3JEKTPOHHOTO OOY4YEeHMsI, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUN MpU
peanuzalMu  00pa3oBaTeNbHBIX MporpaMm» [DNeKTpoHHBIM pecypc]. Pexum nocryma:
http://pravo.gov.ru/proxy/ips/?dochody=&nd=102447332&intelsearch=816+%EF%FO%ES%EA
YEO%E7/ (nata obparenus: 29.03.2022).

— Ilpuka3 MunHHcTepcTBa Hayku M Bbicuiero oOpasoBaHusi Poccuiickoit ®enepanum,
MunucrepctBa mnpocBenieHus: Poccuiickoit ®epepanmun ot 05.08.2020 Ne 885/390 «O
NPAaKTUYECKOM TMOATOTOBKE oOydarommxcs» [DneKTpoHHBIH pecype]. Pexum npocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obopamienus: 29.03.2022);

— Ilonoxenne 00 oOpraHu3alil M HCHOJB30BAHUU DIEKTPOHHOTO OOYYEHUS U
JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH MPHU peann3alii 00pa3oBaTeIbHBIX IPOTPAMM B
(denepaqbHOM TOCYAapCTBEHHOM OIOJDKETHOM 00pa30BaTENbHOM  YUPEXKAECHUU  BBICILIErO
oOpa3zoBanus «Poccuiickuii XuMHKO-TeXHOJIOrHueckuil yausepcurer umenu /.M. MenneneeBay,
npussToe pemenneM YueHoro coseta PXTY um. .M. MenneneeBa ot 27 mapra 2020 r.,
nporokon Ne 9, BBeneHHoe B jaeiicTtBue npukazoM pekropa PXTY um. .M. Menneneesa
or 27 mapra 2020 1. Ne 29 OJH [DOnexrtponnslii pecypc]. Pexum goctyna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EQIDOT_2.pdf naTa
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obpamienus: 29.03.2022);

- [TonoxkxeHne O TMpaKTUYECKOW TMOArOTOBKE O0OydYaloImUXcs B  ¢eaeparbHOM
roCy/IapCTBEHHOM  OIOJKETHOM 00pa30oBaTEeIbHOM  YUPEXKJICHHWU BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJIOTUYECKH yHuBepcuteT umenu .M. Menneneesa», npunsaroe
peumienuem Yuenoro coeta PXTY um. JI.M. Menaeneesa ot 25.11.2020, npoTtoko:n Ne 4, BBeieHO
B aeiictBue mnpukazoM pekropa PXTY wum. JIU. Menneneesa or 26.11.2020 Ne 117 O]
[DneKTpOHHbIN pecypc]. Pexum JIOCTyTa:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt podgotovka_2.pdf
nara obparienus: 29.03.2022).

[Ipy ocBoeHMM AMCHMIUIMH H MPAKTUK CTYAEHTHl JOJDKHBI  HCIOJb30BaTh
uH(pOpMallMOHHBIE U MH(POPMAIMOHHO-00pa30BaTeIbHbIE PECYpPCHl CIEAYIONIMX MOPTAIOB U
CalTOB:

— Cucrema QenepalbHbIX  00pa3oBaTeNbHBIX MmOpTaioB. CHcTeMa  OTKPBITOTO
obpazoBanus. Koncanrunarossiii neatp MOC OO PO [DnexTponnsliii pecypc]| — Pexxum gocryna:
http://www.openedu.ru/ (nara oopamenus: 29.03.2022).

— HWudopmanmonnas cucrtema «EIMHOE OKHO JTOCTYIa K 00pa30BaTeIbHBIM PECYpCamy.
URL.: http://window.edu.ru/ (zara obpamenus: 29.03.2022).

— @O3IIO0: coorBercTBUe TpeboBanusiM OI'OC [DnexTpoHHBIN pecypc]| — Pexxum nocryna:
http://fepo.i-exam.ru/ (nata oopamenus: 29.03.2022).

1.3 O0mas xapakTepucTHKA NPOrpaMMsbl 0aKkajaBpuara

Llesblo nporpaMMsbl 0aKajJaBpuaTa sBISETCS CO3JaHUe [yl 00yJaIOIMXCsl YCIOBUH A1
prOOpeTeHUsT HeOOXOIUMOTO JIJIsi OCYIIECTBICHHS TPOPECCHOHATBHON JIEATEIBHOCTH YPOBHS
3HAHUM, yYMEHUH, HABBIKOB, ONbITA JEATEIBHOCTH M IOATOTOBKM K 3alUTE BBIIYCKHOMN
KBaJIM()UKALIMOHHOM paboThl.

[Tonyyenue oOpa3oBaHMs 1O 00pa3oBaTeIbHON MpOrpaMMe BBICIIEr0 OOpa3oBaHMS —
nporpamMMe OakaliaBpuara IOMYCKAaeTCsl TOJIBKO B 00pa30oBaTeIbHON OpPTaHU3AIMH BBICIIETO
00pa30BaHus U HAYYHOI OpraHu3anuu (Jlajuee — opraHu3ars).

O6yuenue 1o oOpa3oBaTeNbHON MporpaMMe BBICHIETO O00pa3oBaHHUS — TIPOrpPaMMe
OakanmaBpuaTa B 00pa3oBaTeNbHON OpraHM3allMd OCYLIECTBISAETCS B O4HOM (opme oOyueHwHs.
O6bem mnporpammbl OakanaBpuara coctabisgeT 240 3aueTHBIX €AMHMII (Jajee - 3.€.) BHE
3aBHCUMOCTH OT (hOpMBbI OOYUEHHUsI, TPUMEHAEMBIX 00pa30BaTENbHBIX TEXHOJIOTUH, pealn3anun
nporpaMMbl  OakaliaBpriaTa C HWCIOJIb30BAHWEM CETEBOW (DOPMBI, pealln3alliil MPOrPaMMbI
OakanaBpuaTa 1o UHIUBHyaIbHOMY y4eOHOMY IIaHY.

O06bem mporpaMmbl OakaiaBpuaTta, peamu3yeMblil 3a OUH YYEOHBIN T'OJI, COCTABIISIET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (QOpMbI OOy4YeHMsI, NMPUMEHSEMBIX O00pa30BATEIbHBIX
TEXHOJIOTUH, pealn3aliil TpOorpaMMbl OakaidaBpuaTa C HCIIOJIB30BAaHHEM CETEBOW (POPMBEI,
peanu3alMM IporpamMmbl OakajaBpuaTa [0 HWHAMBUAYaJIbHOMY Yy4yeOHOMY TIiaHy (3a
UCKJIIOYEHHEM YCKOPEHHOT0 00y4YeHHsl), a IpU yCKOPEHHOM 00y4eHuu - He Ooiee 80 3.e.1

Cpok mnomydeHus: oOpa3oBaHUS MO HporpaMMe OakanaBpuara (BHE 3aBHCUMOCTH OT
MPUMEHSIEMBIX 00pa30BaTENbHBIX TEXHOJIOTHIN):

B OYHOI (popme 00yyeHHs, BKJIIOYasi KaHUKYJIBI, IPEIOCTABISIEMbIE TIOCJIE MPOXOMKIACHUS
rOCyIapCTBEHHOW UTOTOBOM aTTeCTAIlMU, COCTABIISET 4 roja;

B OYHO-320YHOW WJIM 3a04HON (opmax OOydeHHs yBEITHMUMBACTCS HE MEHee 4eM Ha 6
MecsIIeB 1 He Oosiee yeM Ha | TOoj 1o CPaBHEHHUIO CO CPOKOM TOTYUYEHHUs] 00pa3oBaHUsI B OUHOM
dbopme oOyueHus;

pyu O0YYEeHUH 0 MHIUBUAYyaTFHOMY ydeOHOMY TUTaHy MHBaIUI0B 1 Juil ¢ OB3 moxer
OBITH YBEIMYEH 10 UX 3asBJIICHUIO HE OoJsiee 4yeM Ha | TOJ 10 CPaBHEHMIO CO CPOKOM ITOTyUEHHS
00pa3oBaHMsl, YCTAHOBJIEHHBIM I COOTBETCTBYIOIIEH (hOPMBI OOyUEHUSI.
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Opranuzanus caMOCTOSITENIEHO OIIPENEISIET:

- CpPOK MOJIlydyeHHs 00pa3oBaHHs MO MporpamMMe OakajaBpuaTa B OYHO-3A0YHOM HIIM
3a04HON (popMax oO0ydeHus, a TaKXKe 110 UHAWBUIYaIbHOMY y4eOHOMY IUIaHy, B TOM 4MCJe PU
YCKOPEHHOM O0YyUY€HUU;

- 00beM IporpamMmbl OakajgaBpuaTa, pealu3yeMbli 3a OAUH y4eOHBIN TOI.

IIpu peanuzanuum nporpammel OakanaBpuara OpraHus3anusi BIpaBe IPUMEHATH
3JIEKTPOHHOE 00y4YeHHE, TUCTAHLIMOHHBIE 00Pa30BaTeIbHbIE TEXHOJIOIHH.

Peanuzanus nporpaMmel 6akanaBpuara ¢ MPUMEHEHHEM HCKIIOUYUTEIBHO AJIEKTPOHHOTO
00y4yeHMsl, AMCTAaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTUI HE JOIYCKACTCSL.

DneKkTpoHHOE 00yueHHe, JUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHU, IPUMEHIEMbIC
npu OOy4eHUMH MHBAIMJIOB U JIMI C OrPaHMYEHHBIMH BO3MOXHOCTSMHU 370pOBbs (Hanee -
uHBauAbl U Juua ¢ OB3), A0mKHBI NIpegycMarpuBaTh BO3MOMKHOCTH IpUeMa-liepenadu
MH(pOPMAaLIMHU B IOCTYIHBIX 7151 HUX hopmax.

Peanmuzanuss mporpammbl  OakanmaBpuaTa  ocymiectBisiercs — OpraHuzamue  Kak
CaMOCTOSITENIbHO, TaK U IIOCPEJICTBOM CETEBOM (POPMBI.

OO6pazoBaTenbHasi ACATENBHOCTh 10 MporpamMme OakaiaBpuara OCYIIECTBISAECTCS Ha
rocyapcTBEHHOM s3blke Poccuiickoii denepanny, €cid HHOE HE OIPENETICHO JIOKAaIbHBIM
HOPMAaTUBHBIM aKTOM OpIraHU3aIUH.

CrpykTypa mnporpammbl OakanaBpuara (oOsi3aTenbHas 4acTh; 4acTh, (hopMupyemas
y4aCTHHKaMHU 00pa30BaTebHBIX OTHOIICHUH; (PaKyIbTaTUBBI) — U3 cooTBeTcTBYIOIEro ®I'OC.

B pamkax nporpamMMbl OakanaBpuaTa BBIIENAIOTCA 0Os3aTesbHAs 4YacThb M 4acTh,
dopmupyemMasi ydacTHHKaMH OOpa3oBaTeNbHBIX oOTHOmeHWd. [Ipu pa3paboTke mporpammel
OakanaBpuaTa 00yJaroUMMcs 00eCeunBaeTCs BO3MOKHOCTh OCBOCHUS 3JICKTUBHBIX TUCIMITIMH
(Momyneit) 1 (hakyJIbTaTUBHBIX IUCHHUILTHH (MoayIiei). DakynbTaTUBHBIC AUCUUTUIMHBI (MOJTYIIH )
HE BKJIIOYAIOTCS B 00BEM ITporpamMmbl OakanaaBpuara.

[Iporpamma GakanmaBpuaTa COCTOUT U3 CIEAYIOUINX OJIOKOB:

— brok 1 «/lucuumiusel (MO1ysn)», KOTOPBIA BKIIFOYAET IUCHUIIIMHBI (MOIYIIN),
OTHOcAILIMECSs K 00s3aTelbHON uacTH MNporpaMMbl M 4acTd, (OPMHPYEMOit
y4aCTHUKaMU 00pa30BaTENIbHBIX OTHOLIEHUI;

— brok 2 «lIpakTuka», B KOTOpPbI BXOAAT yueOHasi U MPOU3BOICTBEHHAs IPAKTHUKHY;

— baok 3 «locymapcTBeHHas HWTOroBasi aTTeCTallUs», KOTOPBIA BKIIOYAET
MOATOTOBKY K MpOLEAype 3alllUThl U 3alUTy BBIMTYCKHON KBalIU(PHUKAIIMOHHOMN

paloThI.
CrpykTypa nporpammsl 0aKajaBpuara
CrpykTypa nmporpammbl OakajgaBpuara O0Bem nporpamMmbl OakagaBpuaTa
B 3aUETHBIX €IMHUIIAX

brnoxk 1 JucuuniuHel (MOTyIHN) He MeHee 180

bnok 2 ITpakTuka He MeHee 15

biok 3 ["'ocyapcTBeHHAst UTOrOBasi aTTeCTALUs HE MeHee 6

O0BemM nporpamMmbl OakajiaBpuarta 240

B bnok 1 «ducuumnauHel (MOAYIH)» BXOIAT JUCIHHUIUIMHBI (MOAYNH) 1o ¢(umocodpuu,
ucropun (ucropun Poccumn, BceoOie HCTOPUM), HMHOCTPAHHOMY SI3BIKY, O€30MacCHOCTH
KHU3HEAESITEbHOCTH, M0 PU3NYECKON KYJIbTYpe U CIopTy (B 00beMe He MeHee 2 3.€., HE MEeHee
328 akageMHYEeCKHX YacoB, KOTOPHIE SBIAIOTCS 00s3aTeIbHBIMU /ISl OCBOCHHUS, HE IEPEBOISATCS
B 3.€. M HE BKJIFOYAIOTCS B 00BEM MPOTrpaMMBbI OaKaiaBprara, B paMKax AJIEKTUBHBIX JUCITUTUINH
(Momyneit B ouHOil dopme oOyuyeHus ). JucuurianHbl (MOAYNH) MO (QU3NYECKONW KyIbType H
CTHIOPTY PEATU3YIOTCS B TIOPSI/IKE, YCTAHOBJICHHOM OpTaHH3aIneH.



Jst munn ¢ OB3 opranm3anius ycTaHaBIMBAaeT OCOOBIN TMOPSIOK OCBOSHUS TUCITUTIIMH
(Monmynei) mo (U3NYECKON KyIbType H CIOPTY C YYE€TOM COCTOSHHUS HX 3/0pOBBS
(https://www.muctr.ru/sveden/ovz/).

B bnok 2 «IIpakTukay BXoAAT ydeOHAs M MPOU3BOICTBECHHAS ITPAKTHUKH.

Turbl yueOHOM NPaKTHKH:

- 03HaKOMUTEJIbHAS,

Tunel NpON3BOICTBEHHON ITPAKTUKHU:

- TeXHOJIOTH4ecKast (MPOEKTHO-TEXHOJIOTUYECKasi) MPAKTHKA,

- Hay4YHO-HCCcleoBaTeabekas padora;

- IPEAIUIIIOMHAs TPAKTHKA.

Opranuzanys BIOMPAET OJWH MM HECKOJIBKO THUIIOB Y4eOHOH NMPaKTHKU U OJUH WIIH
HECKOJIBKO THUIIOB ITPOU3BOJCTBEHHON U3 NIEPEYHs; BIIpaBe BbIOpaTh OJIMH WJIM HECKOJIBKO TUIIOB
y4eOHOM MPaKTUKU U (WIKM) MPOU3BOJICTBEHHON MPAKTUKU (MPU HAJIIMYUH); BIIPABE YCTAHOBUTH
JOTIOTHUTEIbHBIA TUN (TUIBI) y4eOHON M (WMJIM) MPOU3BOJICTBEHHOM MPAKTUK; YCTaHABIMBAET
00BEMBI ITPAKTUK KaXKA0r0 TUIA.

B bnok 3 «"ocynapcTBeHHass UTOTOBasi aTTECTAIUS» BXOJIAT:

- MOJITOTOBKA K MPOIEAYPe 3aIUTHI ¥ 3aIUTa BBITYCKHOW KBaTH(PHUKAIIMOHHON paboThI.

KonndecTBo 1 coOOTHOIIEHHE YacOB MO 0JIOKaM, BUIaM y4eOHOM Harpy3KH.

O06beM o0s3aTenbHON yacTu 6€3 yuera o0beMa rocy1apcTBEHHOW UTOTOBOM aTTeCcTalluu
JIOJI’KEH COCTaBIIATh He MeHee 60 MpoLeHTOB 00111ero o0bema nporpaMmbl OaKaiaBpuaTta.

Opranuzanus 10JKHA OPEJOCTaBIATh MHBaIUAaM U juuaM ¢ OB3 (mo ux 3asBieHHUI0)
BO3MOXXHOCTh OOYyYeHHsI MO MporpamMMe OakaliaBpuaTa, YYUTHIBAIOIIEH OCOOCHHOCTH UX
NCUXO(U3UUECKOTO pPa3BUTUS, WHIUBUAYAIbHBIX BO3MOXKHOCTEM M HIpU HEOOXOAMMOCTH
oOecrneunBaromIel KOPPEKIUIO HAPYIIEHUI Pa3BUTHUS U COLUANBHYIO aJalTAI[UI0 YKA3aHHBIX JIUII.

Peanu3zanus yactu (dacreit) mporpaMMbl OakaiaBpuara U IPOBEJIEHHE IOCYI1apCTBEHHON
UTOTOBOW aTTEeCTallUd, B paMKaX KOTOPOW (KOTOPBIX) MO OOYYAIOIIMXCS JOBOAATCSA CBEIACHHS
OTPAaHWYEHHOTO JOCTynma W (WIKM) B YYEOHBIX IENAX MCIOJB3YIOTCS CEKPETHBbIe O00pasiibl
BOOPYKEHUS1, BOCHHON TEXHUKH, UX KOMIUIEKTYIOINE U3JENINS, HE IOIyCKAETCS ¢ IPUMEHEHUEM
AJIEKTPOHHOI'0 00yUY€eHUs, IUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH.

1.4 TpeGoBaHus K MOCTyNAaKIIEMy

TpeboBanust Kk mMocTymarouieMy ONpeAeNsoTcs (enepalbHbIM 3aKOHOJATEIbCTBOM B
obOnactu oOpasoBanusi, B ToM yucie [lopsiikoM mpuema Ha oOydyeHHE MO 0Opa30BaTEIbHBIM
nporpaMMaM BbICIIEr0 OOpa3oBaHUS — HIporpaMMaM OakajlaBpuaTa Ha COOTBETCTBYIOIIUH
y4eOHBIN TO/I.

2 XAPAKTEPUCTUKA MIPO®ECCUOHAJIBHOM JEATEJIbHOCTH
BBIITYCKHHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 OGnactb mnpoecCHOHAIBHOW JAedTelnbHOCTH U chepa mnpodeccuoHATHLHON
JIeATeTLHOCTH BBIMTYCKHUKOB, ocBouBIINX OOII 6akanaBpuara, BKIIOYAET:

26 XuMHYecKoe, XUMHKO-TEXHOJOTHUECKOE IMPOU3BOJACTBO (B cdepax: MPOU3BOJACTBA
HEOPTraHMYECKUX BEIIECTB; MPOM3BOJICTBA MPOAYKTOB OCHOBHOTO W TOHKOTO OPTaHHYECKOTO
CHHTE3a; IIPOU3BOJACTBA MPOAYKTOB IepepaboTku HedTH, Taza W TBEpAOro TOIUIMBA,
MIPOM3BOJICTBA TOJIMMEPHBIX MAaTEPHAJIOB, JIAKOB U KPACOK; MPOM3BOJICTBA SHEPTOHACHIIIIEHHBIX
MaTepHajoB; MPOM3BOJICTBA JIEKAPCTBEHHBIX IpENapaToB; IPOM3BOJACTBA CTPOUTEIBHBIX
MaTepHajoB,  CTEKJA,  CTEKIIOKPUCTAUTMYECKHMX  MaTepHasioB,  (QYHKIMOHAIGHOW U
KOHCTPYKLIMOHHOM KepaMHUKH Pa3IMYHOTO HA3HAUYEHUS; IPOU3BOJCTBA XUMUYECKHX UCTOYHUKOB
TOKa; TIPOM3BOJCTBA  3AIWTHO-JICKOPATUBHBIX  TOKPBITHH, TPOM3BOJCTBA  JJEMEHTOB
AJIEKTPOHHOM anmnapaTypbl U MOHOKPUCTAJUIOB; MIPOM3BO/ICTBA KOMIIO3UIIMOHHBIX MaTEpUaJIOB U
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HaHOKOMITO3UTOB, HAHOBOJIOKHHUCTBIX, HAHOCTPYKTYPUPOBAHHBIX U1 HAHOMAaTEPUAJIOB PA3ITMYHON
XUMHUYECKON IPUPOJIBI; IPOU3BOICTBA PEIKUX U PEAKO3EMENBHBIX 3JIEMEHTOB);

40 CxBo3HbIe BUABI MPO(HECCHOHATBLHON NIEATENIBHOCTH B MPOMBIILIEHHOCTH (B cdepe
OpraHu3allii U MPOBEACHUS HAYYHO-UCCIIEIOBATEIBCKUX M OMBITHO-KOHCTPYKTOPCKUX padoT B
00JaCTH XMMHYECKOT0 U XUMHUKO-TEXHOJIOTUYECKOTO MMPOU3BO/ICTBRA).

2.2 Tunsl 3aga4 ¥ 3a7a4d NPO(PECCHOHAIBHON AEATENBHOCTH, K KOTOPBIM TOTOBSTCS
BBIIYCKHUKH B paMkax ocBoeHust OOII OakanaBpuara:

- HAy4HO-¥CCIIEI0BATEIbCKHUE;

- TEXHOJIOTUYECKUE.

2.3 OObekTamMu NPOPEeCCHOHATBHON IEATEIBHOCTH BBIMYCKHUKOB, ocBouBmux OOII
OakanaBpuaTa, WM 00J1acThIO (001aCTsIMU) 3HAHUS SIBISIFOTCS

- METAJUTMYECKUEe, HEMETATNIECKIE M KOMIIO3UIIMOHHBIC TTOKPBITHS; NIEYaTHBIC TIATHI,
KOMIIOHEHTBI ~ JJIEKTPOHHBIX  YCTPOMCTB, MHUKPOMPOILIECCOPHI, XUMHUYECKas MPOIYKIIHS
HEOPraHWYECKON U OPraHu4eCKON IIPUPOIBL;

- IpuOOPBI U METO/IbI OTIPEJICIIEHHUS COCTaBa U CBOWCTBA BEILIECTB M MaTEpUaIoB B 00JIaCTH
poeCCHOHAIBHON e TEIHHOCTH;

- o0opymoBaHuE, TEXHOJOTMUYECKHUE TMPOLECCHl U MPOMBIIIJICHHBIE CHUCTEMBI IS
MOJIy4YEeHHUsI BEIIECTB, MAaTEPHAJIOB, M3JCIHHA, a TaKKe IS 3alUThl OKPYKAIOUIeH Cpeabl OT
BIIMSTHUS TIPOMBIIUIEHHOTO MPOU3BOICTBA, YHEPTETUKHU U TPAHCIIOPTA.

3 CTPYKTYPA IPOI'PAMMbI BAKAJIABPUATA

Conepxxanue u opraHuzanus oOpas3oBaTelibHOro mporecca npu peanusanuu OOIL
BbICIIEro oOpa3oBaHus — OakanaBpuar Mo HampasieHHto noAarotoBku 18.03.01 Xumuueckas
TeXHOJIOTHS PETJIaMEHTUPYETCS:

—y4€OHBIM TUTAHOM;

—KaJIeHJapHbIM Y4eOHBIM TpapuKOM;

—pabounMu IporpaMMamMu AUCHUILIINH (MOAYJIEN);

—paboyrMHU IpOrpaMMaMu MPaKTHK;

—IIPOrpaMMOi TOCYTapCTBEHHONW UTOTOBOM aTTECTALUU;

—(hOoH]aMU OLIEHOYHBIX CPE/ICTB;

—METOAMYECKUMHU yKa3aHUsIMU 10 cooTBeTcTBYytomei OOIT;

—paboyei mporpaMMoil BOCIIMTaHUS;

—KaJIeH/IapHBIM IUIAHOM BOCIIUTATEIbHON pabOTHI.

3.1 YueOublii ni1aH

VYuebnsiii ian OOIT GakanaBpuara BKIIOYAET NEPEUeHb JUCIUIUIMH (MOYJei), MPaKTHK,
aTTECTAllMOHHBIX HCIIBITAHUN IIPOMEKYTOUYHOM M TOCYJApCTBEHHOM HWTOTOBOM aTTECTalluU
o0yyaroImuxcsi, Ipyrux BUAOB y4eOHOH AEATeNbHOCTH C yKa3zaHHeM HMX 00beMa B 3a4ETHBIX
€MHMIIAX, IOCIEA0BATEIbHOCTH U paclpeieieHus o epuoiaM 00ydeHuUs; BblAesseTcsl 00beM
KOHTAKTHOM paboThl 0Oydarommxcsi ¢ mpernojaBareneM (M0 BUAaM YYeOHBIX 3aHATHH) U
CaMOCTOSITENIbHOM paboThl OO0ydaroUMXcsl B akaJeMHYeCKUX (acCTpOHOMHUYECKHX) yacax. J[ms
KaX/10M TUCHMIUIMHBI (MOJYJIs) M MPAKTHUKU yKa3bIBaeTcs (popMa MpOMEKYTOUYHOU aTTecTaluu
oOydJaronuxcs.

VY4eOHbIil M1aH NPECTaBIeH B MPUIOKESHUH.

3.2 KasenapHsblii yueOHbIN rpadpuk

ITocnenoBaTenbHOCTh peaM3alliy MPOrpaMMbl OakajlaBpuara IO TojaM U CeMecTpam
(BKJIIOUAs TEOpETHYECKOEe 00yUeHHe, MPAKTUKH, TPOMEKYTOUHBIE U TOCYIapCTBEHHYIO HTOTOBYIO
aTTECTAIlM1, KAHUKYJIbI) IPUBOJUTCS B KAJICHIAPHOM Y4eOHOM rpaduke.



Kanennapusiii yaeOHbIN rpaduK IPEACTaBICH B MPUIOKCHHH.

3.3 Paboume nporpaMmMbl JUCHUILIAH (MOYJI€il)
B OOIl 06akanaBpuaTa B TPHIOKEHUH NPEICTABICHb Bce padouue MporpamMmbl
JTUCIUTIIAH (MOJTyJICH).

3.4 Paboume nporpaMMbl NPaKTHK

OOII 6akanaBpuaTa mpeaycMaTpUBaeT JOCTATOUHBIN 17151 YOPMUPOBAHHMS, 3aKPETLIICHUS 1
Pa3sBUTHSI MPAKTUUYECKUX HABBIKOB M KOMIIETEHIMH 00beM INpakTuku. [IpakTka npencraBiser
co0Oi BHJ y4eOHBIX 3aHATHH, HEMOCPEICTBEHHO OPUEHTHPOBAHHBIX Ha MPO(hecCHOHAIBHO-
IPAaKTUYECKYl0 NOArOTOBKY oOyuwaromuxcsa. IlpakTuka 3akperuiser 3HaHMS M yMEHU,
npruobOpeTaemMble 00YJaIOUIMMHUCS B PE3YIIBTATE OCBOSHHS TEOPETUUECKUX KYpCOB, BEIpaOaThIBACT
IPAaKTUYECKHE HaBBIKM U CIIOCOOCTBYET KOMIUIEKCHOMY (POPMHUPOBAHUIO YHHUBEPCAIbHBIX,
o0menpodeCcCHOHANBHBIX, TPOPECCHOHATBHBIX KOMIETCHIUNA oO0ydarommxcsi. [IporpaMmer
IPAaKTUK IPUBEIECHBI B IPUIIOKECHUH.

[Tpu peanmzanmuu OOII GakanaBpuarta npexycMaTpUBAIOTCS CIIEAYIOIINAE BUIBI IPAKTHK:

—yuebHasi;

—IPpOU3BOACTBCHHAA.

3.4.1 YyeOHas npaKTUKa

Tun npakTUKN: 0O3HAKOMUTEIIbHAS.

3amadell MPaKTUKH SBISETCS TOJyYEHHE IMEPBHUYHBIX NPOPECCHOHATIBHBIX YMEHUH M
HAaBBIKOB, B TOM YHCJIC TIEPBHYHBIX YMEHUH M HaBBIKOB HAayYHO-HCCIIEIOBATEIbCKOM
nearenpHOCTH. [IpakTuka ocymecTBisieTcss B 00pa3oBaTeNbHOM oOpraHm3anuu Ha Kadezape
TEXHOJOTMU HEOPraHMYECKHX BEIIECTB M O3JEKTPOXUMHUYECKHX TIPOIECCOB M (WIM) Ha
NPEINPUSATHSIX, C KOTOPBIMH 3aKJIFOYCHBI IOTOBOPHI O MPAKTUYECKOM MOATOTOBKE.

PykoBOJACTBO MpPaKTUKOW OCYHIECTBIISICT —IperojaBaTelib  Kaeapbl TEXHOJIOTUU
HEOPTraHMYECKUX BEHIECTB M DJICKTPOXMMHUECKUX MPOIECCOB, TEXHHYECKYIO TMOJIEPKKY
OCYILECTBIISAIOT MHKEHEPHO-TEXHUYECKUH MepCcoHall 0 y4eOHOMY IpoLeccy.

3.4.2 Ilpon3BoACTBEeHHASI IPAKTHKA

Tun npakTuku: TeXHOJI0rHYecKas (IPOEKTHO-TEXHOJIOTNYECKas).

3amauell MPaKkTUKU SABJSETCS MPAKTUYECKOE 3aKpEIVIeHne U YriayOJieHUe MOTy4YEeHHBIX B
YHUBEPCUTETE 3HAHUM 10  BONPOCAM  HCIIOJIb30BAHMS  BBIYMCIMTEIBHOM  TEXHUKH,
UH(POPMALIMOHHBIX TEXHOJIOTUH U CUCTEM, IPUMEHSEMBIX Ha MPEANPHUITUSAX U B OpraHU3aLMIX,
M3Y4YE€HHE MaTeMaTH4eCKOoro, MPOrpaMMHOTI0, anmnapaTHOr0 U MH(MOPMaIlMOHHOTO o0ecreueHus
YIOPAaBIAIOIMUX CHCTEM pa3JIM4YHOIO YPOBHS M HAa3HAUEHUs, a TaKXKe IIOJyYEHUE OIbITa
MpOoPECCUOHAIBHON  JETEIPHOCTH, MPUOOpeTeHrne O0O0y4aeMbIM OIBITA B HCCIEAOBAHUHU
aKTyalabHOH npukiagHoi npodiemsl. [Ipaktuka ocymectisercs B PXTY um. J[.U. Menneneesa
U (UJIM) Ha MPEeINPUITHUSIX, C KOTOPBIMH 3aKJIF0YEHBI I0TOBOPHI O IPAKTHYECKOM MOJATOTOBKE.

[IpakTika NMpoBOJUTCS B OAHOM W3 MOJPA3ACICHUN NPEINPUITUA WU OpraHu3aluil, B
YHCIJIO KOTOPBIX MOT'YT BXOJIUTh: OTAEJbl HHPOPMAIIMOHHBIX TEXHOJIOTUH U nHbopMaTu3auuu; I T-
TexHojoruil; asroMarmzaumu; otaensl ACYII un ACY TII; uHXeHEpHble LEHTpPBI
MH(OPMALIMOHHBIX TEXHOJIOTHH; BBIYUCINUTENbHBIE U HAYUHO-UCCIEA0BATEIbCKUE IICHTPHI.

3.4.3 HayuHo-ucciienoBarejibckas padora

Tun npakTUKy: HAy4HO-UCCIIE0BATENIbCKask paboTa.

3amayeil HaydHO-HMCCIEIO0BAaTENbCKOW pabOThl  SBJISETCS H3YYEHHE KOHKPETHOIO
IPOM3BOJICTBEHHOTO Ipollecca IO pe3yiabTaTaM BBIOpAaHHOIO OO0BEKTa ISl HAy4yHO-
HCCJIEIOBATEIBCKOM MM MPOEKTHOM AESITeNbHOCTH; U3yYEeHUE CUCTEMbI YIIPABIECHUS KaueCTBOM
IPOAYKIMH, TEXHUKO-DPKOHOMHUYECKHX IOKa3aTesei, MeponpuaTuii Mo TeXHUKe 0€30MacHOCTH U
OXpaHe OKPYKAWIIEH Ccpeabl; NpHOOpeTeHHE HEOOXOAMMBIX MPAKTUYECKUX HABBIKOB IS



BBINOJIHEHHS BBITYCKHON KBanu(UKanMoHHOM paboTsl. HaydHo-uccnenoparenbckas pabota
ocymectBisiercss B OPTAHU3ALIMN na Kadenpe TeXHONOTMM HEOPTaHWYECKHUX BEIIECTB U
JEKTPOXUMHUYECKHX MPOLIECCOB U/WIN B OJJHOM M3 MOAPA3AeICHUNA NPEANPUATHS, OpraHU3aLHi,
C KOTOPBIMM 3aKJIFOUEHBbl COOTBETCTBYIOLIME JOTOBOPHI O MPAKTUYECKOM MOATOTOBKE, B YHCIIO
KOTOPBIX MOTYT BXOAMTb: OTJEJbl MH(OPMAIMOHHBIX TEXHOJIOTMH M MH(popMmaTuzauuu; IT-
TexHojoruil; asroMaruzauuu; otaenasl ACYII u ACY TII; uHXeHepHble LEHTpPbI
MH(POPMALIMOHHBIX TEXHOJIOTU; BEIYMCIUTEIbHBIE U HAYYHO-HCCIIEI0BATEIbCKHE IEHTPBI.

3.4.4 IlpenaunioMHasi NPaKTHKA

Tun npakTuku: npeaIuIuIOMHas IPAKTUKA.

3amadeil MPakTUKU SBJSIETCS MAaKCUMalbHOE MPHOIMKEHHE K BBIIOJIHEHUIO BBITYCKHON
KBATH(UKAIMOHHONW PabOThI, T.€. MOJAPOOHOE 3HAKOMCTBO ¢ OOBEKTOM HMH(pOPMATHU3AIUHU, €TO
0COOEHHOCTSIMH, Y3KUMH MECTaMHU U HEJOCTaTKaMH paboThI; cOOp HEOOXOAUMOMN HH(pOpMAIHH,
KOTOpas 3aTeM OyJeT HCIHOJb30BaHA MpPU pPEIIEHUH MPAKTUYECKONM HWH)KEHEpHOW 3aJayM.
[Ipaktuka ocymectBisercs B PXTY um. JI.U. MenneneeBa u (WwiM) Ha OPEANPUATUSIX, C
KOTOPBIMH 3aKJIFOYEHBI IOTOBOPHI O MPAKTUUECKOM MOJITOTOBKE.

[IpakTHka MPOBOAUTCS B OJHOM W3 IIOAPA3ACICHUN NPEIIPUATUN WIN OPraHU3aLUi, B
YHCII0 KOTOPBIX MOT'YT BXOJMTh: OTAEIbI HH(OPMALIMOHHBIX TEXHOIOTUH U nHpopMmaTuzauuy; 1T-
TexHojoruil; asroMaruzauuu; otaenasl ACYII u ACY TII; uHXeHepHble LEHTpPbI
MH(POPMALIMOHHBIX TEXHOJIOTUI; BEIYMCIUTEIbHbBIE U HAYYHO-UCCIIE0BATEIbCKHE LICHTPBI

Beibop MecT npoxokaeHus MpakTUK JUIsl JIML C OTPaHMYEHHBIMH BO3MOKHOCTSIMU
3JI0POBbsI MPOU3BOJUTCSA C YUYETOM COCTOSIHMS 370POBbsl OOYYAIOUIMXCS M TPeOOBaHUSAMH IO
JIOCTYITHOCTH.

3.5 lIporpamma rocynapcrBenHoii urtorosoi arrecranuun (I'MA)

[IporpamMmMa rocyaapcTBEHHON HTOrOBOM aTTectanuu siBisiercs npuioxenrnem Kk OOIL
OakanaBpuara.

B rocynapcTBeHHYI0 UTOTOBYIO aTTECTALIMIO BXOJUT BBIIIOJIHEHUE U 3aIUTa BBIMTYCKHOMN
KBaJIM(DUKALIMOHHOM paboTHI.

3.6 ®ona ouenounbix cpeacts (POC)

®OC coznmaercs B coorBercTBUU ¢ TpedoBanusimu PI'OC BO panga arrecranuu
oOy4aroluxcsi Ha COOTBETCTBHE UX YYEOHBIX JIOCTM)KEHHUH IIOATANHBIM TpeOOBaHUSAM
cootBercTByomend OOIl GakanaBpuarta Iisl IPOBEAEHUS BXOAHOTO (eciu ecmp!) M TEKYILETO
OIICHUBAHMUSI, a TaKXKe MPOMEXKYTOUHOU arrectanuu oOydarommxcs. DOC sBiseTcss cocTaBHOM
YacThl0 HOPMATHBHO-METOJMYECKOTO OOecreueHHusl CHUCTEMbl OLEHKHM KayecTBa OCBOEHUS
obyuaronumucs OOII, Bxoaut B coctaB OOII 6akanaBpuara.

DOOC — KOMIUIEKT METOJIMYECKUX MaTE€pPHaIOB, HOPMUPYIOUIUX MPOLEAYPhl OLICHUBAHUS
pe3ynbTatoB  OOyueHus, T.e. YCTAHOBJIGHHS COOTBETCTBUS  Yy4€OHBIX  JOCTH)KEHUM
3aIIaHUPOBAHHBIM pe3yjbTaTam o0yudeHuss u TpeboBanusiMm OOIIl OGakanaBpuaTa, pabouymx
IIpOrpaMM AMCLMILINH (MOAYJIEN) U IPAKTHUK.

®OC chopMupoBaH HA OCHOBE KITFOUEBBIX MPUHITUIIOB OI[CHHBAHHUS:

— BQJIUJHOCTU: OOBEKTHl OLEHKH JOJDKHBI COOTBETCTBOBATH IIOCTaBICHHBIM LIESM
o0OydeHus;

— HAJEKHOCTH: HCIIOJIb30BAaHHE €AMHOOOPa3HBIX CTAaHIAPTOB U KPHUTEPUEB JIA
OIICHUBAHMSI TOCTHKEHUI;

— 00BEKTUBHOCTHU: pa3Hble 00yYaroIrecs 10JKHBI HMETh paBHbIE BO3MOKHOCTH I00UTHCA
ycrexa.

®OC no gucuumHam, npaktukam, [ A npuBeeHsl B IPUI0KEHNH.

WNuBanuaaM U n1uiiaM ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBS (TI0 MX 3asBICHUIO)
MIPEIOCTaBIIsAETCS BO3MOXKHOCTH 00yueHus mo OOII 6akanaBpuara, yuuThIBaroIEeH 0COOEHHOCTH
UX TCUXO(U3UUECKOTO PA3BUTHUS, MHAWBHUIYATbHBIX BO3MOXKHOCTEH M, PU HEOOXOIMMOCTH,
oOecrneunBaromiel KOPPEKIHIO HApYIIEHUI pa3BUTHS U COLIMATIBHYIO aJanTallHIo.



3.7. Pabouasi nporpaMmMa BOCIMTAHUS

Pabouas mporpamMma BOCHHUTaHUS, pa3padOTaHHAs M yTBEP)KICHHAas 00pa3oBaTeIbHOMN
OpraHM3alMeii, ONpeAeasieT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYLIECTBISIEMOM B
00pa3oBaTeNbHONW OpraHU3allMy BOCIHUTATENBHONH pPabOThI MO COOTBETCTBYIOIIEH OCHOBHOM
00pa3oBaTeIbHON IpOrpaMMme:

— 1IeJTb, 33/1a41, OCHOBHbIEC HAIPABJICHUS U TEMBI BOCIIUTATEILHON pabOTHI;

— BO3MOXHbIE (OPMBI, CPEICTBA M METOJbl BOCIMTAHMs, BKJIOYas HCIOJIb30BAHUE
BOCIIMTATEIBHOTO TOTEHIIMAJIA TUCHUIUIMH (MOTyJIel);

— MOAXOJbl K MHAMBHIYyaIM3allUU COJAEP’KAHHUsS BOCIUTAHMS C Y4ETOM OCOOEHHOCTEH
00yJarouxcs;

— mnokazaresnu 3((EeKTUBHOCTH BOCIUTATEIbHON PabOThl, B TOM YHCIE IUIAHUPYEMbIE
JIMYHOCTHBIE PE3YJIbTAThl BOCIIUTAHUS, U UHBIE KOMIIOHEHTBHI.

3.8. KajenaapHblii I1aH BOCIIMTATEJILHOM PadoThI

Kanennmapuplii 1iaH BOCHUTATEIBHOM palOOThI, pa3pabOTaHHBIA | yTBEPKISHHBII
o0pa3oBaTebHON OpraHu3aluei, CoAepKUT KOHKPETHBIN MepeyeHb COOBITUM UM MEpONpUsATUI
BOCIIUTATEIbHON HAIPABICHHOCTH, KOTOpPbIE OPraHU3YIOTCA U INPOBOAATCA 00pazoBaTeIbHOMN
opranuzanyeii M (WIM) B KOTOPHIX 0OOpa3oBaTeibHAs OpTraHU3alMs NPUHUMAET Yy4acTHe, B
COOTBETCTBUM C OCHOBHBIMU HAaIPaBJICHUSMHU U TEMaMH BOCIUTATEIbHON pabOThI, BBIOpaHHBIMU
dbopmamu, cpeicTBaMHU U METOAAMHU BOCITUTAHUS B y4eOHOM TOAY HITH TIEPHOAE O0yUCHHS.

4 PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbI BAKAJIABPUATA

CoBOKYNHBIN 0XHMJaeMblil pe3yiabTaT oOpa3oBaHHus M0 3aBepiieHUM ocBoeHus OOII
OakanmaBpuaTa ompejaesnsercs NpuoOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHLUSMH, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHATh 3HAHUS, YMEHUS, HaBbIKM M JIMYHBIE KAaueCTBa B COOTBETCTBUU C
3a7jauaMu Mpo(hecCUOHAIBHON AEATEIbHOCTH.

B pesynbrare ocBoenust OOIl OakanaBpuaTa y BBIIYCKHUKA JIOJDKHBI  OBIThH
chopMHpPOBaHbI YHUBEpCAIbHbIE, 001IETTPO(hecCHOHAIBbHBIE U TPO(ECCHOHATbHbIE KOMITETEHIIHH.

Brimycknuk, ocousmmit OOII, nomken 061anath CaeayOMUMA KOMIETECHITUSIMH.

4.1 YHI/IBepcaJ'll)Hble KOMIICTCHIMHU BBINTYCKHUKOB U HHAUKATOPLI UX TOCTHKCHUS

HaunmenoBaunue
Kox u naumenosanue Kona n HamMeHOBaHME HHIUKATOPA
KaTeropuu (Tpyriibl)
VK VYK noctmxkenus YK

VK-1.1 3HaeT MeTOABI MOUCKA, KPUTHIECKOTO
aHaJIM3a U CUHTe3a HHPOpMaIUH, IPUMEHEHUS
CUCTEMHOIO  IIOAXO0Ja, OCHOBAaHHOIO Ha
Hay4HOM MHPOBO33PECHHHM MPU PEIICHUH 3a7a4
npoecCHOHATLHOMN 1eATEIbHOCTH;

. VK-1.2 VYmeer aHamu3upoBarh 3aaady,
KPUTHYECKUN aHAJIN3 U
CucremHoe n BbIJIENIAA €€ 0a30BbIE COCTABIISIONINE;

CHUHTE3 MH(pOpMAIHH,

KPUTHYECKOE OHMOHSITE VYK-1.3 VYmeer HaXomuTh W KPUTHUECKH
MBIILIIEHHE P . aHaJM3UPOBaTh MH(POPMAIUIO, HEOOXOIUMYIO
CUCTEMHBI  IOJAXOJ .

JUISL peIIeHUs ITOCTAaBJICHHOM 3a/1a4H;
JUTS penenus

VK-1.4 VYwmeer omnpenensite W OLCHUBATbH
[IOCTaBJICHHBIX 33/1a4. .

BAPUAHTHI BO3MOXHBIX PEIICHUN 3a7a4H;
VYK-1.5 Biuageer HaBbIKaMH pPacCMOTPEHHUS
BO3MOJKHBIX BApHWAHTOB pELICHUs 3aJ]a4H,
OLICHUBAHHUsI UX JOCTOUHCTB U HEJJOCTATKOB.

VK-1. Cnocoben
OCYIIECTBIISATh TOUCK,
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Pazpabotka u
peanu3arys MpoeKTOB

VYK-2. Cnocoben
OINPEIECIATh KPyT
3aJ1a4 B paMKax
IIOCTaBJICHHOW LIENH U
BbIOMpATH
ONTUMAJIbHBIE
CIOCOOBI UX pelleHus,
UCXOMS U3
JIEHCTBYIOIUX
IIPaBOBBIX HOPM,
MMEIOLIUXCS PECYPCOB
1 OTpaHUYEHUN

VYK-2.1 3Haer npaBuiia 1 yCIOBHOCTH ITPU
BBITIOJTHEHUH KOHCTPYKTOPCKOM
JOKYMEHTAIUH POEKTa;

VK-2.2 3HaeT 0CHOBBI pacyeTa Ha MPOYHOCTh,
KECTKOCTb U YCTOMUNBOCTh 3JIEMEHTOB;
000py/I0BaHUsI XUMHUUECKON
IIPOMBIIIJIEHHOCTH

VK-2.3 3HaeT TEXHOJOTUYECKUE PaCUEThl
anmnapaToB XMMUYECKOW TPOMBIIIJIEHHOCTH;
VK-2.4 YMmeeT onpeaessiTh 0XKugaeMble
Pe3yJIbTaThl IPOEKTUPOBAHUS JIEMEHTOB
000py/I0BaHUsl XUMHUECKON
IIPOMBIIIJIEHHOCTH;

VYK-2.5 YmMeer onpeaensars crnocod pereHus
KOHKPETHOH 3ajjauu IPOEKTa, BbIOUpas
ONTUMAJIBHBINA CIIOCO0 U UCXOS U3
JEHCTBYIOIMX IIPABUII U TPAHUYHBIX YCIOBUI
IIPY BBIIIOJTHEHUU NPOEKTHON JOKYMEHTALUH
U UMEIOIINXCS PECYPCOB U OTpaHUYCHHIA;
VYK-2.6 Ymeer pemiate KOHKPETHbBIE 3ajaun
npoekTa TpeOyeMoro KayecTna U 3a
YCTaHOBJIEHHOE BPEMS;

YK-2.7 Ymeer nyOau4HO NpeACcTaBIsATh
pe3yJIbTaThl pelieHUsl KOHKPETHOM 3a7auu
MPOEKTA;

YK-2.8 Bnaneer criocobamu 1 mprpeMamMu
U300paKeHHsI JIEMEHTOB XUMUYECKOTO
000py/10BaHUs B OJTHOM U3 rpapuuecKux
CHUCTEM;

VK-2.9 Bnageet MeTogaMu MEXaHUKHU
IPUMEHHTENBHO K pacueTaMm anmapaTroB
XUMHUYECKON TPOMBILUIEHHOCTH;

VYK-2.10 Biageetr HaBbIKaMy IPOEKTUPOBAHMUS
MIPOCTEUIINX ANapaTOB XUMHUYECKOU
IPOMBILIIEHHOCTH.

Komannnas pabora u
JUIEPCTBO

VK-3. Cnocoben
OCYIIECTBIISTh
COLMAJILHOE
B3aUMOJICUCTBHE U
peann30BbIBATH CBOIO
POJIb B KOMaH Ie

VK-3.1 3HaeT 1 MOHUMAEeT OCOOCHHOCTH
noBe/IeHUs] PaOOTHUKOB MPEANPUATHI
XUMHUYECKOH TIPOMBIIUICHHOCTH,

VK-3.2 3HaeT OCHOBHBIC THITBI COI[UATBHBIX
B3aHMOJICHCTBHI U COIHAILHO-
TICUXOJIOTHYeCKHe Kputepuu 3 (HEeKTUBHOCTH
YIIPABJICHUS KOJUICKTHBOM;

VK-3.3 YmMeer B3auMoIeiicCTBOBATh C
JIPYTHUMH WICHAMHU KOMaH/IbI, B TOM YHCIIC
y4acTBOBaTh B 0OMeHe MH(popMaruei,
3HAHUSIMU U OIBITOM;

VYK-3.4 Ymeer ucnosp30BaTh COBPEMEHHBIE
COIMATIEHO-TICUXOJIOTHYECKHE TEXHOJIOTHH
yIPaBICHUS KOJIEKTHBOM;

VYK-3.5 Bnageer oCHOBHBIMHU METOIaMH cOOpa
Y aHayM3a uHopManuu, criocoOCTBYIOMIEH
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Pa3BUTHIO OOLIEH KYIbTYphI U COLTMATTU3AIIH
JMYHOCTH;

YK-3.6 Braneer cnoco6aMu MOTHBAIHH
YJICHOB KOJIJICKTHBA K IHNYHOCTHOMY U
npodeccHoOHAILHOMY Pa3BUTHIO.

KommyHnukanus

YK-4. Cnocoben
OCYIIECTBIISATh
JIEIIOBYIO
KOMMYHHMKAIUIO B
YCTHOU U IUCBMEHHOMN
dopmax Ha
rocy1apCTBEHHOM
a3bpIke Pocculickoi
denepauuu U
MHOCTPaHHOM(BIX )
A3BIKE(ax).

VYK-4.1 3HaeT 0CHOBHBIE CITOCOOBI
COUYETAEMOCTH JICKCUYECKUX AUHUI] U
OCHOBHBIE CJI0BOOOpa30oBaTelIbHbIE MOEIH,
PYCCKHE SKBUBAJICHTHI OCHOBHBIX CJIOB U
BBIPOKECHHUH MPOHECCHOHATBHOU peydH;
VK-4.2 3Haetr 0CHOBHBIE PUEMBI U METO/IbI
pedeprpoBaHus U AHHOTUPOBAHUS
JUTEPATYPHI 110 CHEIUATBLHOCTH, IPUEMBI
paboThI C OPUTHHATILHOM JTUTEPATYPOU 11O
CHEIUATBLHOCTH;

YK-4.3 3HaeT naCCUBHYIO U aKTUBHYIO
JICKCUKY, B TOM YHCIIe, OOIICHAYIHYIO U
CHEIHAIbHYI0 TEPMUHOIIOTHIO, HEOOXOTUMYIO
JUTSL pEIIEHUs CTaHIaPTHBIX
KOMMYHUKATHBHBIX 3a/1a4;

VYK-4.4 Ymeet ucnonp30Bath
UH(GOPMaIMOHHO-KOMMYHHUKAIIUOHHBIE
TEXHOJIOTHH IPH TIOUCKE HEOOXOTUMOM
uH(OpMaIlMU B TIPOIIeCcCe PelIeHus
CTaHJApTHBIX KOMMYHHKATUBHBIX 3371a4 HA
roCy/1apCTBEHHOM U MHOCTPAHHOM SI3bIKaX;
YK-4.5 Ymeer paboTarh ¢ OpUrHHaIbHOM
JUTEPATYPOU MO CHEUUATBHOCTH CO
CJIOBapeM;

VK-4.6 Bnaneer BeneHreM 1€0BOM
TEPENUCKU Ha THOCTPAHHOM SI3BIKE, PEUEBOM
NEeSTeNbHOCTHIO PUMEHUTENBHO K cdepe
OBITOBOM U PO eCCHOHATbHON
KOMMYHUKAIIHH;

VK-4.7 Bnaneer BeieHHEM 1€T0BOM
MEPENUCKH C YIETOM OCOOCHHOCTEH
CTHJIUCTUKU OPUIHATBHBIX U
HEO(UIMATIBHBIX MHCEM, COITMOKYJIBTYPHBIX
pa3nuuuii B hopMaTe KOPPECTIOHACHIINH Ha
roCyJapCTBEHHOM M HHOCTPAHHOM SI3BIKAX;
VYK-4.8 Bnazneer HaBpIKaMH pe4eBOi
NeSTeTLHOCTH MPUMEHHUTENHHO K chepe
OBITOBOI U IpodeccnoHaTbHON
KOMMYHHUKAITMW, OCHOBAMH MMyOJIMYHON peun;
VYK-4.9 Bnaneer 0CHOBHON MHOSI3bIYHOU
TEPMUHOJIOTHEN CTIEIUATHPHOCTH, OCHOBAMU
pedeprpoBaHUsS U AHHOTHPOBAHUS
JUTEPATYPHI 110 CHEIUATHLHOCTH.

MexKynpTypHOE
B3aUMO/ICIICTBUE

VYK-5. Cnocoben
BOCIIPUHUMATH
MEXKYIbTYPHOE
pazHooOpasue

YK-5.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH
HCTOPUYECKOTO TPOIecca U ATAIIBI
ucTopuueckoro paspurus Poccuu;
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oOmiecTBa B
COIHATIbHO-
HUCTOPUYECKOM,
TUYECKOM H
bunocopcrom
KOHTEKCTaX.

VYK-5.2 3HaeT 3THO-KYJIbTypHBIE U
COLMAJIBHO-ITOJIUTUYECKHE ITPOLIECCHI
CTaHOBJICHUS POCCUNCKOU
roCyJJapCTBEHHOCTH;

VYK-5.3 3naer mecto u poisib Poccuu B
HCTOPUU YEJIOBEYECTBA U B COBPEMEHHOM
MHUDE;

VYK-5.4 3naeT OCHOBHBIE pa3eibl U
HarpayieHus GUI0COPUH, a TAKKE METOIBI U
npuemMsbl PprtocodCcKOro aHaau3a mpooIeM;
VYK-5.5 3Haer HpaBCTBEHHbIE IIEHHOCTH,
IPEICTaBICHUS O COBEPIIEHHOM YEI0BEKE B
Pa3IMYHBIX KYJIbTypax;

VK-5.6 YMeeT ocMBICINBAThL COLIMAIBHO-
HOJMTUYECKHUE TIPOIIECCHI, COOBITHS U SBICHUS
B Poccun u MupoBoM cooO1iecTBe B UX
JTMHAMHKE U B3aUMOCBSI3U, PYKOBOJICTBYSICh
NPUHIUIIAMA HAY9HOW OOBEKTUBHOCTH U
UCTOPU3MA;

YK-5.7 Ymeer hopmupoBath 1
apryMEHTHPOBAHHO OTCTaUBaTh COOCTBEHHYIO
HO3UIMIO TI0 Pa3IMYHBIM IIpodIeMaM
UCTOpUU;

VYK-5.8 Ymeer noHumaTh U aHaIU3UPOBATh
MHPOBO33PEHUYECKUE, COLIUATIbHBIC U
WHIMBUAYyaJIbHBIC TIPOOIEMbI COBPEMEHHOM
KU3HU;

VYK-5.9 Ymeer rpaMOTHO BECTH IUCKYCCHIO,
apryMeHTHPOBAHHO OTCTauBaTh CBOIO
MO3UIUIO IO 3HAYUMBIM (PpHrII0COHCKUM
npoOaemMaM COBPEMEHHOW KHU3HH, ONUPACh
Ha HapabOTaHHBIN B UcTopuu puaocopuu
Marepua;

VYK-5.10 YMeeT KOHCTPYKTUBHO
B3aMMOJEMCTBOBATEH C JIIOJBMHU C YYETOM
aHaJIM3a UX COLMOKYIbTYPHBIX OCOOCHHOCTEN
B 1I€JISIX YCIIEIIHOTO BHIMOJIHEHUS
npo¢eCCHOHANBHBIX 3a]1aY;

VK-5.11 Brnageer npeacraBieHusMu 06
HCTOpPUU KaK HayKe, OCHOBAMH
UCTOPUYECKOTO MBIIIICHHS;

VYK-5.12 Brnageet npencraBieHusiMu 00
OCHOBHBIX 3Talax B HCTOPUU YEJIOBEUECTBA U
UX XpOHOJIOTHH;

VYK-5.13 Brageer HaBbIKaMy aHaJIM3a
HCTOPHUYECKUX UCTOYHUKOB;

VK-5.14 Brnageer HaBbIKaMu GHII0COPCKOM
KYJIBTYPBI JJ151 BBIPAOOTKH CHCTEMHOTO
L[EJIOCTHOTO B3IJIs1/1a Ha IEHCTBUTENILHOCTb.

Camoopranusanus u
camopa3zBuTHE (B TOM

VYK-6. Criocoben
YIPaBIsTH CBOUM
BPEMCHEM,

VK-6.1 3HaeT cCOUaIBLHO-TICUXOJIOTHYECKIE
TEXHOJIOTMH Pa3BUTHUS U CAMOPA3BUTHS,
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qucie BBICTPaUBaTh U VK-6.2 3Haer cBOM JIMYHOCTHBIE,
3I0pOBbECOEPEKEHNE) | PEATU30BbIBATD CUTYaTUBHbIE, BpEMEHHbIE U IPYTHE PECYPCHI
TPACKTOPHIO Y UX TIPeIeIbl;
CaMOpa3BUTHS Ha VK-6.3 YMeeT miiaHupoBatTh U peliaTh 3a1a4u
OCHOBE MPUHIIUIIOB COOCTBEHHOTO MPO(PECCHOHATHHOTO 1
o0Opa3oBaHus B JUYHOCTHOTO Pa3BUTHS;
TedeHue Bcel xku3Hu. | YK-6.4 YMmeer KpuTu4ecku OLEHUBATh
3¢ (HeKTUBHOCTH UCTIOIB30BAaHUS BPEMEHU U
JIPYTUX PECYPCOB IMPHU PELICHUU
MOCTaBJICHHBIX 3a7a4;
VK-6.5 Bnaneer npuemMamu ananusa
COOCTBEHHBIX JCUCTBUN IIPU YIIPABICHUH
KOJUIGKTHBOM U TIPU CAMOOPTaHU3AIINY;
YK-6.6 Bnaaeet npegocTaBieHHbIMU
BO3MOYKHOCTSIMH JIJISI IPUOOPETCHHSI HOBBIX
3HAHUN U HABBIKOB.
YK-7.1 3naet pons 1 3HaYCHNUE PUIUICCKOM
KYJIBTYPBI B )KU3HH Y€JIOBEKa U OOIIECTBA;
BUJIBI (DU3UYCCKUX YIIPAKHEHUH; HAyIHO-
MPAKTHYECKHE OCHOBBI (PU3NYECKON KYIbTYpPbI
U 3JI0POBOT0 00pasa KU3HU;
VK-7.2 YMmeeT noaaepkuBaTh JOJHKHBIN
VYK-7. Cnocoben FUIEP A
YpOBEHBb (PU3HUYECKOU MOATOTOBICHHOCTH IS
MOJJIEP>KUBATH . o
. o0ecrnievyeHus MOJHOIICHHON COLUaIbHOU U
JIOJKHBIA YPOBCHB N
o po(heCCUOHATILHOM e TeILHOCTH,
(bu3IecKoi
VK-7.3 YMeeT ucnonab30BaTh OCHOBBI
MOATOTOBJICHHOCTH .
(hU3HYECKOI KyIbTYPHI JUISI OCO3HAHHOTO
JUTst 0OecTieyeH st .
. BBIOOpA 3/10pOBbECOEpPEraroIInX TEXHOIOTUI C
MTOJTHOLIEHHOM .
. Y4ETOM BHEITHUX W BHYTPEHHUX YCIOBUH
COLIMANILHOM U -
. peanuzanuu mpodeccuoHambHOMI
npoQeCCHOHAILHON
NeSTeTbHOCTH;
JESITEIbHOCTH.
VK-7.4 Bnaneer cpeacTBaMu U METOAAMHU
YKPEIUICHUS 3/I0POBbsI, PU3UUECKOTO
CaMOCOBEPILIEHCTBOBAHMUS; TIOJKHBIM
ypOBHEM (PU3UYECKON MOATOTOBICHHOCTH ISt
obecrieueHus MOJTHOIICHHOW COIMAIbHOM U
pohecCHOHATLHOM NesITeNbHOCTH;
YK-8. Ciocoben
VYK-8.1 3Haer ocHOBHBIE TeXHOC(hEPHBIE
CO3/71aBaTh U .
OIMMACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH;
MOJJIEP>KUBATH B .
. VYK-8.2 3naer xapakrep BO31eHCTBUS
MTOBCETHEBHOM JKHU3HH
. BPEIHBIX U OMACHBIX (DAKTOPOB Ha YEJIOBEKA U
. MIPUPOTHYIO CPEIY, METOJIBI 3aIITUTHI OT HUX
poQeCCHOHATBHON PHPOJIHYIO CelLy, Aibt 3at
MIPUMEHHUTETHHO K cpepe cBoei
JESITEIIbHOCTH .
bezonacHocTh npodeCcCUOHATBHON IEeATETLHOCTH;
Oe30MacHbIe yCIOBUS
KUZHEJESATEIILHOCTH YK-8.3 Ymeer obecrieunBaTh Oe30macHbIe
JKU3ZHEEATEIIbHOCTH

JUISL COXpaHEHUS
MIPUPOIHOMN Cpeibl,
obecrnieueHus
YCTOMYUBOIO
pa3BUTHs 00IIECTBA, B
TOM YHCJIC TIPH yTPO3e

u/un KoM(QOPTHBIE YCIOBUS TpyZAa Ha
pabouem MecTe, B TOM YHCIIE C TOMOIIBIO
CpPE/CTB 3alIHTHI,

YK-8.4 YMmeer BBIABIAT U YCTPAHATh
MpOOJIEMBI, CBS3aHHBIE C HAPYIICHUSIMHI
TEXHUKU 0€30MacHOCTH Ha paboueM MecTe
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Y BOBHUKHOBEHUU
Ype3BbIYANHBIX
CUTYallMil U BOCHHBIX
KOH()JIUKTOB.

MIPUMEHHUTENHHO K cpepe cBoei
npodeccHnoHaATBHOM IeATEITBHOCTH;

VK-8.5 Ymeer ocyuiecTBAsTh ACHUCTBUSA 11O
IPEIOTBPAIICHUIO YPE3BBIYAHBIX CUTYAIUH;
VK-8.6 Bnageer 3akoHOAaTEIbHEIMYA 1
HOPMATHUBHO-TIPABOBBIMU aKTaMH B 00J1aCTH
0€30MMaCHOCTH U OXPaHbl OKPYKAIOIIEH
Cpe/Ibl;

VK-8.7 Bnageer cnocodamMu ¥ TEXHOJIOTHSIMU
3aIUTHI B YPE3BBIYANHBIX CUTYAIUSIX U B
YCIIOBUSIX BOGHHOTO BPEMEHU;

VK-8.8 Binageetr noHITUNHO-
TEPMHHOJIOTHYECKHUM armapaTroM B 00JIaCTH
0€30I1aCHOCTH;

VYK-8.9 Bnaneer HaBpIKaMH paliioOHaIN3aUuN
po(heCCUOHATILHOM JEATSIILHOCTH C IENbI0
obecnieueHust 0€30IIaCHOCTH M 3aIUATHI
OKPYKaIOIIEH Cpeibl.

VYK-9. Criocoben

VK-9.1 3HaeT u noHUMaeT 0COOEHHOCTHA
MMOBEJCHUS YICHOB KOJUICKTHUBA C
OFpaHI/I‘ICHI/IﬂMI/I 110 3I[Op0BI)IO;

KCII0JIb30BaTh o
5330BbLC VK-9.2 YMmeer B3auMOIENCTBOBATE C
Wukmro3uBHas YJIEHAMH KOJUIEKTHBA C OTPAHUYCHHUSIMU T10
Je(heKTOIOTHUECKIE
KOMIIETEHTHOCTD . | 3I0pPOBBIO;
3HAHUS B COLIMAIILHOMN
. | YK-9.3 Brageer npuemamu ananusa
1 IpoeCCHOHAIBHON . .
cdhepax COOCTBEHHBIX JCHCTBUI ITPU OOIICHUU C
pax. YJICHAMH KOJUIEKTHBA C OTPAHUYCHHUSIMU 110
3/10POBBIO.
VYK-10.1 3HaeT OCHOBBI DJKOHOMHYECKON
KYJIBTYPBL, B TOM YHuCie (DHHAHCOBOU
VYK-10. Criocoben YARTYPPL, b
TPaMOTHOCTH;
MPUHUMATH
DKOHOMHYECKAI VK-10.2 YMeeT ucnoiin30BaTh 3HAHUSA OCHOB
000CHOBaHHEIE
KYyJIbTypa, B TOM SKOHOMUKH MPU MPUHATANA 000CHOBAHHBIX
SKOHOMHUYECKHUE

qucCJIc (I)I/IHaHCOBaSI

peLIeHUs B pa3IudHbIX

peH_IeHI/Iﬁ B PA3JIMYHBIX o0acTax

IrPaMOTHOCTh oONACTIX NeSITeNIbHOCTH;
KH3HE e TN HOCTI, VYK-10.3 Brageer HaBbIKaMu BBIOODPA §
SKOHOMMYECKH 0OOCHOBAHHBIX PELIEHUN B
pa3nUYHbIX 001ACTAX KHU3HEESTEIbHOCTH.
VYK-11.1 3HaeT npaBoBbie HOPMBI,
VK-11. Crioco6em (dopmupyIOLIHEe HETEPITUMOE OTHOLIEHHE K
(pOpMHpOBATS KOPPYNIMOHHOMY MOBE/IEHHUIO;
T HeTepIIMOe VYK-11.2 YMeeT peanu3oBbIBaTh HETEPIIUMOE
- OTHOWICHMNE K OTHOIIEHHE K KOPPYNIIMOHHOMY IMOBEJEHUIO B
KOpPYTILHOHHOMY pa3nuyHbIX chepax AesITeIbHOCTH;
YK-11.3 Brnageer Mmeronamu GpopMUPOBAHUS
HOBEJCHHUIO.

HETEPIUMOI0 OTHOILIEHUS K KOPPYHIITUOHHOMY
TOBEJICHUIO.
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4.2 OomenpogeccuoHaIbHble KOMIIETEHIIUM BBIMYCKHUKOB H HWHIUKATOPbI HMX

AOCTUKEHH S
HaunmenoBanue
Kon n HanmeHoBaHue Konx 1 HauMeHOBaHME HHIUKATOpa
KaTeropuu (rpymibl)
OIIK noctrmxkenust OITK
OIIK

OIIK-1.1 3naer TeopeTH4ecKrue OCHOBBI OOIIEH
U HEOPraHW4YEeCKOW XWUMUU M TIOHHMAaeT
MPUHLMIIBI CTPOEHUS BEIECTBA M IPOTEKAHUS
XUMHMYECKHX IIPOLECCOB;
OIIK-1.2. 3naer OCHOBBI Kjaccu(UKauu
OpPraHUYECKUX COCIMHEHU, CTpOCHHE,
CHOCOOBI TMOJYYEHUS] U XUMHYECKHE CBOMCTBA
pa3IMYHbIX KJIACCOB OpPraHUYECKUX
COEIMHEHUH, OCHOBHBIE MEXaHU3MBI
IIPOTEKAHUsI OPraHUYECKUX PEaKLnil;
OIIK-1.3. 3Haer OCHOBHBIE 3aKOHBI U
COOTHOLLUEHUS ¢buznueckoit XUMHH

OIIK-1. Crnioco0eH | (XUMHUYECKOM TEPMOAMHAMUKH, JIEKTPOXUMUM,

U3y4arsb, XUMHUYECKOM KHHETHKH, OCHOBBI (Da30BbIX

AHAJIM3UPOBATh, paBHOBECHM U IEPEXOA0B), CHOCOOBI HX

HCII0JIb30BaTh IPUMEHEHUs U1 PEIICHUS TEOPETHYECKHUX M

MEXaHU3MBbI OPUKIATHBIX 33734, pojib (GU3NYECKON XUMHUU

XUMHUYECKHUX PpEaKLMi, | KaKk TEOPETUYECKOIO byHaameHTa

IIPOUCXOSAIINX B | COBPEMEHHOIN XMMHH U ITPOLIECCOB XUMHUECKOMN

TEXHOJIOTUYECKHUX TEXHOJIOTHH;

mpoiieccax u | OIIK-1.4. 3Haer OCHOBHBIC 3aKOHBI U

EcrecTBeHHO-
OKpYXaroIleM  MHpE, | COOTHOIIEHUS TEPMOJUHAMUKI
HayyHas OJroTOBKa . .

OCHOBBIBASICh Ha | IOBEPXHOCTHBIX SIBJIEHUH, OCHOBHBIE CBOMCTBa

3HaHHUAX O CTPOCHUU | JUCHEPCHBIX CHUCTEM, OCHOBHBIE METOIbI

BEIIECTBA, IPUPOJIE | UCCIIEIOBAaHUSI TTOBEPXHOCTHBIX SBJIIEHUH U

XUMHUYECKON CBSI3M U | JUCIEPCHBIX CUCTEM;

cBoiictBax paznuuHbiX | OIIK-1.5 VYmeer BBINONHATE  OCHOBHBIE

KJIACCOB  XMMHYECKHX | XMMHUECKHE OlepaIuy;

DJIEMEHTOB, OIIK-1.6 YMeer uHCHOIB30BaTh XHMHYECKHE

COCJIMHEHUH, BEILECTB | 3aKOHBI, CIIPaBOYHbIE JTaHHbBIE u

Y MaTEepHUaJIOB. KOJIMYECTBEHHBIE COOTHOILLIEHUSI OPraHUYECKUX
peareHTOB B OpPraHUYECKHX peaklusax s
perieHust mpohecCHOHAIBHBIX 3a/1a4;
OIIK-1.7 VYwmeer mnporHo3upoBaTrh BIHSIHUE
pa3nuyHbBIX  (AKTOPOB  HA  XUMHUECKOE
paBHOBecHe, Ha (a3oBOe paBHOBEcHE, Ha
paBHOBECHE B pacTBOpPax »JJIEKTPOJIMTOB, Ha
MOTEHINAT 3JIEKTPOJIOB u 21C
raJIbBAHUYECKUX JIEMEHTOB, HAa HalPaBJIEHUE U
CKOPOCTh XMMMYECKUX PpEaKIHi; COCTaBIAThH
KMHETUYECKUE YPABHEHMs JUIl KHHETUYECKHU
MIPOCTHIX peaxuui, KJIaCCU(UIIUPOBAThH
MEKTPOABl M DJIEKTPOXMMHUYECKHE  LIEMH,
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MOJIb30BAaThCSl  CIIPABOYHOM JIUTEPATYPOM IO
(bU3MIECKON XUMUH;

OIIK-1.8 VYmMeer mnpoBOOUTH pacueThl C
HCITOJIb30BAHMEM  OCHOBHBIX  COOTHOIICHHM
TEPMOJMHAMHUKHA TOBEPXHOCTHBIX SIBJICHUN U
pacuerbl OCHOBHBIX XapaKTEPUCTUK
JUCTIEPCHBIX CUCTEM;

OIIK-1.9 Bnageer TeOpeTUYECKUMHU METOIaMU
OMHUCAHUsI CBOMCTB TMPOCTBIX U  CIOXKHBIX
BEILIECTB HA OCHOBE JICKTPOHHOI'O CTPOEHUS UX
aToMOB M 1nonoxeHusa B Ilepuoandeckoit
CHCTEME XHMHYCCKHX 9JIEMEHTOB,
SKCIEPUMEHTAIbHBIMUA METOJIAMHU OTIPEICTICHUS
(buzmyecKux u XHUMHYSCKHX CBOMCTB
HEOPraHUYECKUX COCIMHEHUN;

OIIK-1.10 Bnageer »KCHEpUMEHTAIbHBIMU
METO/IaMH OPTaHUYECKOr0 CHUHTE3a, METOJIaMHU
OUYUCTKH, ONPEICICHUS (UINKO-XUMHUSCKUX
CBOMCTB " YCTaHOBJICHUS CTPYKTYPBI
OPraHNUYEeCKUX COCIUHECHUN;

OIIK-1.11 Bnageer HaBbIKaMH MPOBEICHUS
TUTOBBIX (PU3UKO-XUMHUUYECKUX HCCIEIOBAHUMN
M HaBbIKAMM PEIICHUS THUIIOBBIX 3a7a4y B
obOnactu XAMUYCCKOU TEPMOJIMHAMHUKH,
(ha30BBIX paBHOBeCH M (ha30BBIX IEPEXOIOB,
9JIEKTPOXUMHH, XUMUYECKON KHHETHKHU.

[Tpodeccuonanpuas
METOI0JIOTHsI

OIIK-2. Cnocoben
WCTIOJIh30BATh
MaTeMaTU4YeCKue,
¢buznueckue, PU3nKo-
XUMHYECKUE,
XUMHUYECKHE METO/IbI
JUTSI pEIICHUS 33129
poQeCCHOHATBHON
NeSITETbHOCTH.

OIIK-2.1 3HaeT ocHOBBI qu((HepeHIIMATHLHOTO
Y MHTETPaJIbHOT'O UCUUCIICHHUS,
nudepeHIaIbHBIX YPaBHEHUM, TEOPUN
BEPOSITHOCTEH U MaTeMaTUYeCKON CTaTUCTUKH;
OIIK-2.2 3HaeT MmaTeMaTU4YECKUE TEOPUU U
METO/IbI, JIeKalllie B OCHOBE MaTeMaTHUECKUX
MOJIENEH;

OIIK-2.3 3HaeT TEXHUYECKUE U TPOTPAMMHBIE
CpezAcTBa peanu3aluuu MHGOPMaIMOHHBIX
TEXHOJIOTHI, OCHOBBI PA0OTHI B JIOKAIBHBIX H
I7100aIbHBIX CETSAX, TUMIOBbIE YHCICHHBIE
METObI PEIICHUST MATEMaTHYECKUX 3aa4 H
QJITOPUTMBI UX peaTH3allu;

OIIK-2.4 3HaeT puznyecKkue OCHOBBI
MEXaHHKH, PU3UKU KOIeOaHUI 1 BOJH,
AJIEKTPUYECTBA U MarHETH3Ma,
JIEKTPOJMHAMUKH, CTATUCTUYECKON (PU3UKH 1
TEPMOJIMHAMHKH, KBAHTOBOH (PH3HKH;
OIIK-2.5 YmeeT npoBOAUTH aHAU3 (QYHKIUH,
peraTh OCHOBHBIC 3314l TEOPUH
BEPOSATHOCTH U MaTeMaTHUECKOW CTaTUCTHKH,
pelaTh ypaBHEHHS U CHCTEMBI
muddepeHInanbHbIX ypaBHEHUH
MPUMEHUTEIHHO K peaIbHBIM TIpOoIieccam,
MPUMEHATh MaTEMaTUYECKHE METObI IIPU
pEIIeHIH THIIOBBIX MPodecCHOHANBHBIX 3a/1a4;
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OIIK-2.6 Ymeet paboTaTh B Ka4eCTBE
T10JIb30BATENs IEPCOHAILHOTO KOMITbIOTEPA,
KCII0JIb30BATh YMCICHHBIE METOBI JIJIsI
pelIeHrs MaTeMaTHYeCKHX 3aja4,
KCIIO0b30BAThH SA3bIKU U CUCTEMBI
IPOrpPaMMUPOBAHUS JUISI PEILICHUS
npodeccHnoHaANBHBIX 331a4;

OIIK-2.7 Ymeer pemiaTh TUMOBBIE 3a/1a4H,
CBSI3aHHBIE, CBSI3AHHBIE C OCHOBHBIMHU
paznenaMu (PU3HKH, UCIIOJIb30BATh
(u3rUecKre 3aKOHBI PU AHATIU3E U PEHICHUH
po6iieM npohecCUOHATBLHOM NesTeIbHOCTH;
OIIK-2.8 YMeeT ucnoiab30BaTh XUMUUECKUE
3aKOHBI, TEPMOJIUHAMUYECKHE CIIPABOYHbBIE
JTAHHBIE ¥ KOJIMYECTBEHHBIE COOTHOIICHUS
o01ell 1 HeOpPraHWYECKONH XMUMUH JIJIS
penreHus mpodeccnoHaATBHBIX 33/1a4;
OIIK-2.9 Bnaneetr ocHoBaMu
(yH1aMEHTaIbHBIX MAaTEMAaTHUYECKUX TEOPUI U
HABBIKAMH HCTIOJIb30BaHUSI MATEMATHYECKOTO
anmnapara; MEeToJaMH CTaTUCTUYECKOU
00paboTku nHpopMauy;

OIIK-2.10 Brnageetr MeTomaMu MOKUCKA U
oOMeHa nHpopMaIuei B ri1o0aIbHBIX U
JIOKQJIbHBIX KOMIBIOTEPHBIX CETSX,
TEXHHUYECKUMU U TIPOTPAMMHBIMHU CPEJICTBAMHU
3aIUThl HH(QOPMAIUU TIPH paboTe ¢
KOMITHIOTEPHBIMU CUCTEMaMH, BKITIOYAs
PUEMbI AHTUBUPYCHOM 3alUTHI;

OIIK-2.11 Brnageetr MeToiaMu IpOBEJCHUS
(bu3MUecKUX U3MEPEHUN, METOAaMH
KOPPEKTHOM OLIEHKHU NOTPEIIHOCTEN ITPU
IpPOBEJICHNH (PU3NIECKOTO IKCIIEPUMEHTA.

Ananranus K
MIPOU3BOACTBEHHBIM
YCIIOBUSIM

OIIK-3. Cnocoben
OCYULIECTBIISTh
PO eCCHOHAIBHYIO
JIESITEIILHOCTD C
Y4EeTOM
3aKOHOJIaTENILCTBA
Poccuiickoit
®denepaunu, B TOM
YJHCIie B 00JaCTH
9KOHOMHUKH U
9KOJIOTHH.

OIIK-3.1 3HaeT OCHOBBI POCCUICKON TIPaBOBOM
CHCTEMBI U POCCUHCKOTO 3aKOHOIAaTEIbCTBA,
MIPABOBBIC M HPABCTBEHHO-ITHUECKUE HOPMBI B
cdepe mpodeccnoHaNbHOM 1eATEeNbHOCTH;
OIIK-3.2 3HaeT npaBOBbIE HOPMBI,
pEryIMpyIOIIUe OTHOIIEHUE YelloBeKa K
YeJI0BEKY, OOIIECTBY, OKPYKAIOIIEH cpee;
OIIK-3.3 3HaeT OCHOBBI aIMUHUCTPATUBHOTO,
TPYZOBOTO U TPAXKTAHCKOTO
3aKOHOJIATEIbCTBA;

OIIK-3.4 3HaeT OCHOBHBIE KaTETOPUU U
3aKOHBI ’KOHOMHMKH;

OIIK-3.5 3HaeT 0CHOBBI 5KOHOMHYECKOU
NeSITebHOCTH MIPEANPUSATHS, €r0 CTPYKTYPY U
0TpacieBylo Cenu(UKY; KIaCCHPUKAIIIO
MPEINPUATHIHA IO TPABOBOMY CTaTYCY;
OIIK-3.6 3HaeT noka3aTesu HCI0JIb30BaHMs
MIPOU3BO/ICTBEHHBIX PECYPCOB U

3¢ (HEeKTUBHOCTH AESATEIbHOCTU MPEIIPUSITHS;

18




OIIK-3.7 3HaeT coaepkaHue 3TaroB
pa3pabOTKH OMIEPATUBHBIX TUIAHOB PabOTHI
MIEPBUYHBIX TPOU3BOJICTBEHHBIX
Mopa3/IeICHH;

OI1K-3.8 3HaeT GakTophl, ONPEICIISIONINE
YCTOMYMBOCTH OHOC(hephl, XapaKTePUCTUKH
BO3pAacTaHMsI aHTPOIIOT'€HHOT'0 BO3/IEHCTBUS Ha
IpUPO.Y, INI00ATBHBIE TPOOIEMBI SKOJIOTUU U
MPUHIUIIBI PAIIOHAIBHOTO MTPUPOIOIIOIB30BA-
HUS, METO/Ibl CHIKEHUS XO35IICTBEHHOTO
BO37ICHCTBUS Ha OMochepy, OpraHu3auoOHHbIC
U TIPAaBOBBIE CPEJICTBA OXPaHbl OKPYKaroIIen
Cpeabl, CIIOCOObI TOCTUKEHUST YCTOWYHBOTO
pa3BUTHS,

OIIK-3.9 YmMeer ucnosb30BaTh U COCTaBISTh
JIOKYMEHTBI IIPaBOBOTO XapakTepa,
OTHOCAIINECS K TPOPEeCCHOHATBHOMN
JeSITeIbHOCTH, TPEANPUHUMATH HEOOXOJMBbIC
MEpbI K BOCCTAHOBJICHUIO HAPYILIEHHBIX TPaB;
OIIK-3.10 YMmeeT peanu3oBbIBaTh IIpaBa U
cBOOO/IBI UETIOBEKA U IPa’kJaHIHA B
pa3nuyHbBIX chepax KUIHEEATSILHOCTH;
OIIK-3.11 YMeer ncnonab30BaTh 3HaHUSI OCHOB
HSKOHOMUKH TPH PEIICHUH TPOU3BOICTBEHHBIX
3azay;

OI1K-3.12 YMeeT ocymecTBIsATh B 00IIeM
BUJIE OILIEHKY aHTPOIIOT€HHOTO BO3CHCTBUS Ha
OKPY>KaIOIIYIO CPEy C YUETOM CIIeUPUKH
NPUPOIHO-KIMMATHUECKUX YCIOBUH;
OI1K-3.13 YMmeeT ucnoiab30BaTh HOPMaTUBHO-
IPaBOBBIE AKTHI PU pabOTE C IKOJIOTHUECKON
JOKYMEHTAMEN;

OIIK-3.14 Bianeetr ocHOBaMU X035CTBEHHOT'O
1 DKOJIOTUYECKOTO MpPaBa;

OIIK-3.15 YMeeT npoBOAUTH TEXHUKO-
HSKOHOMHUYECKUH aHaIN3 WHKEHEPHBIX
pELICHU;

OIIK-3.16 Brnageetr Mmeroamu pa3paboTKu
IPOM3BOJICTBEHHBIX IPOTPAMM H MJIAHOBBIX
3aJJaHMid 1151 TIEPBUYHBIX TIPOU3BOICTBEHHBIX
MIOAPA3ACIICHUN;

OIIK-3.17 Brnageer HaBbIKaMu BbIOOpa
HYKOHOMHYECKH OOOCHOBAHHBIX PEILICHHI C
Y4ETOM MMEIOIINXCSl OTpaHUICHUI,

OIIK-3.18 Bnaneer meroamu BeIOOpa
palMoHaIBHOTO CTI0CO0a CHIKSHUS
BO3JICHCTBUS HA OKPYXKAIOUIYIO CpENY.

OIIK-4. CriocobeHn

OIIK-4.1 3HaeT OCHOBBI TEOpUH MEPEHOCA

Nuxenepnas u obecrneunBaTh HAMITYJIbCA, TEIIAa U MACChI; IIPUHIUIIBI
TEXHOJIOTHYECKast | MPOBEJACHUE (hbU3UIECKOTO MOICTUPOBAHUS XUMHUKO-
MOATrOTOBKA TEXHOJIOTUYECKOTO TEXHOJIOTUYECKHUX ITPOLECCOB; OCHOBHBIE
mporecca, YpaBHEHUS JIBH>KEHUS KUJIKOCTEN; OCHOBBI
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HCIIOJB30BaTh

TEXHUYCCKHUEC CPCACTBA

JUI. KOHTPOJIA
rapameTpoB
TEXHOJIOTHYECKOTO
Ipoliecca, CBOMCTB
CBIPbSL U TOTOBOM
NPOAYKIHH,
OCYLIECTBIIATh
HU3MEHEHUE
[1apaMeTpoB
TEXHOJIOTHYECKOTO
mpolecca npu
W3MEHEHUU CBOMCTB
CBIPbSL.

TEOPHH TETUIONEPEaun; OCHOBBI TEOPUHU
Macconepeaay B CUCTEMax cO CBOOOIHOM u
HEMOJIBIKHOM rpaHuiiel paziena ¢as;
THUIIOBBIE MTPOLECCHI XUMUUYECKON TEXHOJIOTHH,
COOTBETCTBYIOIIHE annapaTsl © METObI UX
pacuera;

OIIK-4.2 3HaeT METOABI OCTPOCHHUS
AMITUPUYECKUX (CTATHCTHYECKHUX ) U (PU3UKO-
XUMHUYECKUX (TEOPETUYECKUX ) MOJIENIEN
XMUMHUKO-TEXHOJIOTHYECKHUX MPOLIECCOB;
OIIK-4.3 3HaeT MeTOABI ONTUMU3ALNU
XUMHUKO-TEXHOJIOTHYECKHUX MPOLIECCOB C
MPUMEHEHHEM IMIUPHUYECKUX U/UITN (PU3UKO-
XUMHUYECKUX MOJEIEH;

OIIK-4.4 3HaeT OCHOBHbIE IPUHIIUIIBI
OpraHu3alKi XMMUYECKOIO IPOU3BOJICTBA, €T0
UEePapXUIECKON CTPYKTYPBI; 00IIne
3aKOHOMEPHOCTH XMMUYECKHX TPOLIECCOB;
OCHOBHBIC XUMHUYECKHE ITPOU3BO/ICTBA;
OIIK-4.5 3HaeT 0CHOBBI TEOPHUH MpOIECCa B
XUMHUYECKOM PEaKTOpe, METO 00T HIO
UCCJIEJIOBaHMSI B3aUMOJICHCTBUS IIPOLIECCOB
XUMUYECKHX MPEBPAILCHUHN U ABICHUN
nepeHoca Ha BCeX MacITaOHBIX YPOBHSX,
METO/IMKY BBIOOpA peakTopa 1 pacueTa
polecca B HEM; OCHOBHBIE pEaKLIMOHHbIE
IPOLIECCH U PEaKTOPbl XUMUYECKOH U
HEe(PTEXUMHUECKOW TEXHOJIOTHH;

OIIK-4.6 3HaeT OCHOBHBIE ITOHATHS TEOPUU
yIIpaBJICHUS] TEXHOJIOTHYECKIMHU TIPOIIECCaMH;
CTaTUYECKHE U TUHAMUYECKHE
XapaKTEPUCTHKH OOBEKTOB U 3BEHBEB
yTIpaBJIEHUs; OCHOBHBIE BUbI CUCTEM
ABTOMATHYECKOTO PETYJTHPOBAHUS U 3aKOHBI
yTIpaBJIEHUS; TUIIOBBIE CUCTEMBbI
ABTOMATHUYECKOTO YIPABJICHUS B XUMHUECKON
HPOMBIIIJIEHHOCTH; METO/BI U CPEJICTBA
JMAarHOCTHKH U KOHTPOJISI OCHOBHBIX
TEXHOJIOTUYECKUX [TapaMeTpPOB;

OIIK-4.7 YMeer onpenenatb XxapakTep
JIBMDKEHUS JKUAKOCTEH 1 Ta30B; OCHOBHBIE
XapaKTEPUCTHKH MTPOIECCOB TEIUIO- U
Macconepeayn; pacCYUThIBATh MapaMeTPhl U
BBEIOMPATH ammaparypy Uit KOHKPETHOTO
XHUMHUKO-TEXHOJIOTUYECKOT 0 MPoIIecca;
OIIK-4.8 YmeeT paccuuThIBATH OCHOBHBIE
XapaKTePUCTUKH XMMHUYECKOT0 Tpoliecca,
BBIOMPATH PAITMOHATBHYIO CXEMY
MIPOU3BO/ICTBA 33/IaHHOTO MPOIYKTa,
OLICHUBATh TEXHOJIO-TUYECKYIO 3(PPEKTUBHOCTD
IPOU3BOJICTBA,;
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OIIK-4.9 YmMer BBIOpaTh THII peakToOpa U
paccyuTaTh TEXHOJOTUYECKUE MTapaMeTPhl st
3a/IaHHOTO MPOIIECCa; ONPEASIUTh HapaMeTPhl
HaWJIy4IlIel OpraHu3alny mporecca B
XUMHUYECKOM PEaKTope;

OIIK-4.10 YMeeT onpeaesnsiT OCHOBHbBIE
CTaTHYECKHE U JUHAMHUYCCKHC
XapaKTEPUCTUKUA OObEKTOB; BEIOMPATH
palMOHAIBHYIO CUCTEMY PEryJIUPOBAHUS
TEXHOJIOTHYECKOTO MPOIIECcca; BHIOUPATH
KOHKPETHBIC TUIIBI TPUOOPOB JIJIsl TUATHOCTUKH
XUMHKO-TEXHOJIOTUYECKOTO MPOIIECcCa;
OIIK-4.11 YMeeT npuMEHSATh METOIbI
BBIUKCIIUTEILHOM MaTEMaTUKH U
MaTEMAaTHYECKOM CTaTUCTUKH JIs
MOJICJIMPOBAHUS U ONTUMHU3AIMH XUMHKO-
TEXHOJIOTHYECKHUX MPOIECCOB;

OIIK-4.12 Bnageer meTomamMu
TEXHOJOTHYECKHUX PACYETOB OT/EIbHBIX Y3JIOB
XUMHAYECKOTO 000PYIOBaHUS;

OIIK-4.13 Bnageet npaBUjiaMH U CTaHJapTaMU
pa3pabOTKH CXeM aBTOMAaTH3alUN
TEXHOJIOTHYECKHUX MPOIIECCOB;

OIIK-4.14 Brnageer MeroiamMu pacueTa u
aHaJM3a MPOIECCOB B XUMHYECKUX peaKkTopax,
oTpeIeJICHUsI TEXHOJIOTUUECKHUX MOKa3aTeNeH
Ipollecca; METOJaMHU BEIOOpA XMMUYECKUX
pPEaKkTopoOB;

OIIK-4.15 Brnageer MeTonaMu ynpaBiaeHUs
XHMUKO-TEXHOJIOTHYECKUMU CHCTEMaMH U
METO/IAMH PETYJIUPOBAHUS XUMUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB;

OIIK-4.16 Bianeer nakeTaMu IpUKIaJHBIX
MporpamM JJIsi MOJICTUPOBAHMS XUMHKO-
TEXHOJIOTHYECKHUX MPOIIECCOB.

Hayunsrie
UCCIIEIOBaHUS U
pa3paboTku

OIIK-5. Cnocoben
OCYIIECTBIIATH
IKCIICPUMEHTAIIbHBIC
HCCIIEOBAHNS 1
UCIBITAHUSA 110
3aJIaHHO# METOJINKE,
IPOBOJIUTh
HaOJIFOEHUS U
U3MEPEHUS C YUETOM
TpeOOBaHUH TEXHUKHU
0€30I1acHOCTH,
00pabaThIBaTh U
HUHTEPIPETHUPOBATH
OKCIEPUMEHTAIbHBIC
JIAaHHEIE.

OIIK-5.1 3HaeT OCHOBHBIE METO/IbI U TPUEMBI
po6ooTOOpa U MPOOOMOATOTOBKH
AHATM3UPYEMBIX 00BEKTOB, METO/TBI
pas3zienieHus: U KOHIIEHTPUPOBAHUS BEIIECTB;
OIIK-5.2 3Haet TeopeTUuueCcKre OCHOBHI 1
TIPUHIIUITBI XUMUYECKUX U (PU3UKO-
XAMHYECKUX METOJIOB aHAIN3a —
INMEKTPOXUMHUUYECKUX, CTIEKTPAIbHBIX,
XpoMoTorpauyecKux;

OIIK-5.3 3HaeT MeTobl UACHTHPUKAITUI
MaTeMaTUYECKUX OMUCAHUI TEXHOJIOTHYECKUX
MIPOLIECCOB HA OCHOBE IKCIIEPUMEHTATBHBIX
JIAHHBIX

OIIK-5.4 YmMeer BbIOpaTh METO aHATN3a AJIs
3a7aHHON aHAJIMTHYECKOM 3a0a4H;

OIIK-5.5 YMmeeT npuMEHSITh METO]IbI
BBIYMCIIUTEIHLHON MAaTEMATUKH 1
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MaTEeMaTHYeCKON CTaTUCTUKHU I 00paboTKU
PE3yJIbTaTOB SKCIICPUMEHTA;

OIIK-5.6 BnageeT MmeTomaMu MaTeMaTHIECKOM
CTaTHCTUKH JUIsl 00paOOTKH PE3yJIbTaTOB
AKTUBHBIX U TACCHBHBIX KCIICPUMEHTOB.

Nudopmannonno-
KOMMYHHKAI[HOHHBIE
TEXHOJIOTUH TSI
npodecCHOHATBLHOM
JeSITeIIbHOCTH

OIIK-6. Ciocoben
MOHUMATb TTPUHIIAITHI
paboThl COBpEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJOTHI 1
MCIIOJIb30BaTh UX IS
pelieHus 3aaau
npodecCHOHATBLHOM
JESITEIIbHOCTH

OIIK-6.1 3Haet u cobiro1aeT HOPMBI
nH(OPMAIIMOHHON OE30MMaCHOCTH B
pohecCuOHANBLHON NesTeNbHOCTH;

OIIK-6.2 YMeer pemiaTb HHXEHEPHO-
TEXHUUYECKUE 3a]]a4d U 3a7jauu
BBIYHCITUTEIILHON MaTEeMaTUKH C TIPUMEHEHUEM
COBPEMEHHBIX POTPAMMHBIX KOMILIEKCOB U
SI3BIKOB MPOTPAMMHPOBAHHS;

OIIK-6.3 Bnageer coBpeMEHHbIMU
UH(POPMAITMOHHBIMU TEXHOJIOTUSIMH TIPH
coope, aHanm3e, 00pabOTKe U MpeICTaBICHUN
UHpOpMALIUU
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4.3 HpO(l)eCCI/IOHa.J'IbHBIe KOMIICTCHIIUA BBIITYCKHUKOB U HHAUKATOPBI UX JOCTUKCHUSA

OcHoBaHue
3agada } OBBEKT MK O6IACTE Koy u Kon u HaumeHnoBanue (mpodeccrnonanbHbII
npodeccnoHaTBEHOMI WHJIUKaTOpa JOCTUKEHUS CTaHAapT, aHAIU3 OIBITA)
3HAHUS HanMmeHoBanue [1K
EATEIBHOCTH TIK O060011EeHHBIE TPYAOBBIC
byHKIIMN
Tun 3agauy npogeccnoHAIBLHOM 1EATEIbHOCTH: HAYYHO-UCCJIeA0BATEIbLCKHUM
Beinonuenue XHUMHYECKOE, XUMUKO- ITIK-1 Cnocoben ITK-1.1 3Haer nopsaok Amnanu3z TpeOoBaHUI K
(byHIlaMeHTaJIbHBIX U TEXHOJIOTUYECKOe OCYIIECTBIISATh OpraHu3aiuy, pohecCuoHaTbHBIM
MPUKJIATHBIX padboT MIPOU3BOJICTBO; TEXHOJIOTHYECKUI MJIAHUPOBAHUS U KOMITETCHIIHSIM,
MTOMCKOBOTO, MPOLIECC B COOTBETCTBUH | IPOBEICHUS PEIbIBISIEMBIM K
TEOPETHYECKOTO 1 CKBO3HBIE BUJIBI C perjJaMeHToOM U TEXHOJIOTHYECKOTO BBIITYCKHUKAM HaIpaBJIeHUs
AKCIIEPUMEHTAILHOTO npodeccnoHanbHOM UCIIOJIb30BATh mpolecca. MOJIFOTOBKU Ha PHIHKE TPy/a,
XapaxkTepa ¢ LeJbIo NEeSITETbHOCTH B TEXHUYECKUE CPE/ICTBA [IK 1.2 Ymeer 0000611eHNE 3apy0eKHOTO

ONpeeIeHUsI TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, & TAKKE
KOMILIEKca padoT 1o
pa3paboTke
TEXHOJIOTMYECKOU
JOKYMEHTAI1H.

MIPOMBIIIIICHHOCTH (B cepe
OpTaHU3aIMH U TIPOBEICHHS
Hay4HO-
MCCIIEIOBATENLCKUX U
OTBITHO-KOHCTPYKTOPCKUX
pabot B obactu
XUMHUYECKOTO M XUMHKO-
TEXHOJIOTUIECKOTO
IIPOU3BOJICTBA).

JUIS1 U3BMEPEHUs
OCHOBHBIX ITapaMETPOB
TEXHOJIOTHYECKOTO
rpouecca, CBOMCTB
CBIPBS U NPOAYKLIHUH.

UCII0JIb30BaTh TEXHUYECKUE
CPEICTBA IJIs1 U3MEPECHHUS
OCHOBHBIX IIapaMETPOB
TEXHOJIOTMYECKOTO
IIpoLIECCa, CBOMCTB ChIPbS U
IIPOAYKIIUH.

I1K-1.3 Bnaneet HaBBIKaMU
OCYIIECTBIISTh
TEXHOJIOTHYECKUI TTpolIece
B COOTBETCTBHUH C
pErjlaMeHTOM.

OTIBITA, TIPOBEICHUS
KOHCYJIBTAIIMI C BEAYITUMU
paboToaaTesiMu,
00bEeIMHEHUIMU
paboTonaTeneit orpaciu, B
KOTOpOH BOCTpeOOBaHbI
BBIITYCKHUKH B PAMKax
HaIpaBJICHUS MTOATOTOBKH.

[IpodeccnonanbHBIN cTaHIAPT
40.011 «Cneunanuct mno
Hay4HO-UCCIIEI0BATETLCKUM U
ONBITHO-KOHCTPYKTOPCKUM
pa3paboTkam,
YTBEP>KJICHHBIN TPUKA30M
MuHnucrepceTBa Tpy1a u
COLIMAJIbHOW 3aIlIUThI
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Poccuiickoit denepanuu o
04.03.2014 Ne 121 #,
Ob6o06uieHHas TpyaoBas
byHKIIHS

A. IlpoBenenue Hay4HO-
UCCIIEIOBATEIICKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTACITHHBIM
paszzaenam TeMBbI.

AJ02.5. OcyiecTBiieHue
BBITTOJIHEHHSI SKCIIEPUMEHTOB
1 0()OpMIICHUS PE3YJIbTATOB
UCCJICIOBAaHHM U Pa3pabOToK.
(ypoBeHb KBanu(puKauu — 5).

Beinonuenue
(byHIaMEeHTaJIbHBIX U
MPUKJIaJHBIX pabOT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
XapakTepa ¢ LEeIbIo
OIIpEAEIEHUS TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHHKH, a TAKKE
KOMILIEKca padoT 1Mo
pa3paboTke
TEXHOJIOTMYECKOU
JOKYMEHTaluu

XUMHUYECKOE, XHMHKO-
TEXHOJIOTHYCCKOE
MPOU3BOACTBO

CKBO3HBIE BUIBI
npodeccnoHanbHOM
JESATEIILHOCTH B
MIPOMBIIITIEHHOCTH (B chepe
OpTraHM3AINH U TPOBEICHUS
HAy4YHO-
WCCIIEIOBATENLCKUX U
OIBITHO-KOHCTPYKTOPCKUX
pabot B obactu
XUMHUYECKOTO M XUMHKO-
TEXHOJIOTUIECKOTO
IIPOU3BOJICTBA).

[1K-2 T'oToB u3yuars
HAayYHO-TEXHUYECKYIO
uH(pOopMaLIHIO,
OTEYECTBEHHBIH 1
3apyOeKHBIN OIBIT 110
TEMaTHUKEe UCCIIEI0BaHUS

[1K-2.1 3Haet nopsiiok
BBICTPAUBAHUSI JIOTUYECKUX
B3aUMOCBSI3EH MEKY
Pa3IMYHBIMHU
JTUTEPaTypHBIMHU
HCTOYHUKAMU

[K-2.2 Ymeer
OCYILECTBIISATh TIOUCK,
00paboTKy U aHANN3
HayYHO-TEXHUUYECKOU
nH(pOopMaLU 10 MPOPUITIO
BBINOJIHSIEMON pabOTHI, B
TOM YHUCJIC C IPUMCHCHUEM
COBPEMEHHBIX TEXHOJIOTUI

I1K-2.3 Bnaneet HaBBIKaMHU
oOpaleHns ¢ Hay4YHOU U
TEXHUYECKOW JTUTEPaTypoit

AHanu3 TpeboBaHUN K
npogeccuoHaIbHBIM
KOMIIETEHIIMSIM,
HPEabABISEMbIM K
BBIITYCKHUKaM HaIlpaBJICHUS
IIOJTOTOBKH Ha PHIHKE TPya,
0000111eHIE 3apyOEKHOTO
OIIbITA, IPOBEICHUS
KOHCYJIBTALIMM C BEAYLUMU
paboTogaTensmu,
00beAMHEHUSIMH
paboTtonareneit oTpaciu, B
KOTOpOH BOCTpeOOBaHbI
BBIIMTYCKHUKH B paMKax
HaIpaBJIEHUs TOJITOTOBKH.

[IpodeccnonanbHBIN CTaHAAPT
40.011 «Coenuanuct oo
Hay4YHO-UCCJIEAOBATEIIbCKUM U
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OTIBITHO-KOHCTPYKTOPCKHM
pa3paboTkam,
YTBEPKICHHBIN [TPUKA3Z0M
MunuctepcTBa Tpyaa u
COLMAJIBHOM 3aLUThI
Poccuiickoit denepanuun ot
04.03.2014 Ne 121 =,
O06o0meHHas TpyoBas
byHKIUSA

A. TlpoBeneHue HayyHO-
UCCIICJIOBATEIILCKUX H
OTIBITHO-KOHCTPYKTOPCKHUX
pa3pabOoTOK MO OTACIbHBIM
pasziesiaM TeMBbI.

AJ02.5. OcyiecTBiieHue
BBITMIOJTHEHHSI SKCTIEPUMEHTOB
1 0()OpMIICHUS Pe3yIbTaTOB
UCCJIEIOBAaHUM U pa3pabOToK.
(ypoBeHb KBATM(UKAIUH — D).

Beinonuenue
(byH1laMEHTaJIbHBIX U
MPUKIIAJHBIX PaboOT
MTOUCKOBOTO,
TEOPETUYECKOT0 U
AKCIEPUMEHTAIHHOTO
XapakTepa ¢ LeJbIo
OTIpeIeIICHUS] TEXHHYECKHIX
XapaKTepUCTHK HOBOU
TEXHUKH, & TAKXKe
KOMILIeKca paboT 1o

XUMHUYECKOe, XUMHKO-
TEXHOJIOTHIECKOE
MIPOM3BOICTBO

CKBO3HBIE BUIEI
npo¢ecCuoHAITbHON
JeSITEIbHOCTH B
MIPOMBIIIIICHHOCTH (B cepe
OpraHM3aliH U TPOBEICHUS
Hay4JHO-
HCCIIeIOBATENECKUX U

ITK-3 Criocoben
MIPOBOAMTD aHAIN3
CBIpBSI, MAaTEPUAJIOB U
TOTOBOM MTPOIYKIIHH,
OCYILIECTBIIATD OLIEHKY
pe3yJIbTaTOB aHATIN3a

I1K-3.1 3HaeT OCHOBHEIE
MIPUHITUTIBI, METOJIBI U
(bOpMBI KOHTPOIIS
TEXHOJIOTHYECKOTO
mpoliecca U KauecTBa
MIPOTYKIIUH

[1K-3.2 YMmeeT oLIeHUTH U
WHTEPIPETUPOBATH
MOJIyYEHHBIE PE3YIIbTaThI

Amnanu3 TpeOOBaHUI K
poQeCCHOHATbHBIM
KOMITCTCHITHSIM,
MMPEABABIACMBIM K
BBIITYCKHUKAM HaPaBJICHUS
MMOATOTOBKH HA PBIHKE TpyJa,
00o011eHne 3apy0exHOTO
OIIBITA, IPOBEICHUS
KOHCYJIbTAIIM C BEIyIIUMHU
paboTonaTensiMu,
00BeAMHEHUSIMH
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pas3paboTke
TEXHOJIOTUUECKON
JIOKYMEHTAIUU

OIBITHO-KOHCTPYKTOPCKUX
pabot B obnactu
XUMHAYECKOTO M XUMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BOJICTBA).

I1K-3.3 Bnageer
COBPEMEHHBIMH METOJIAMH
aHaJIM3a ChIPbsI, MATEPUATIOB
M KayecTBa rOTOBOM

MPOAYKIUH

pabotoxareneit oTpaciu, B
KOTOPOil BOCTpeOOBaHBI
BBIITYCKHUKH B PAMKax
HAIPABJICHHUS ITOJITOTOBKH.

[TpodeccuonabHBIN CTAaHIAPT
40.011 «Cneuuanuct mo
HAyYHO-UCCIIEIOBATENLCKUM U
OTIBITHO-KOHCTPYKTOPCKHM
pazpaboTkam,
YTBEPKICHHBIN ITPUKA30M
MunuctepcTBa Tpyaa u
COLMAIIBHOM 3alUATHI
Poccuiickoit denepanuun ot
04.03.2014 Ne 121 =,
O06o00611eHHas TpyaoBas
byHKIUSA

A. IlpoBenenuie Hay4HO-
UCCIICJIOBATEIILCKUX H
OTIBITHO-KOHCTPYKTOPCKHUX
pa3paboTOK MO OTACIbHBIM
paszenaM TEMBI.

AJ/02.5. OcyiecTBieHue
BBITIOJTHEHHSI SKCTIEPUMEHTOB
U opopmiteHus pe3yIbTaTOB
WCCJIEIOBAHMM U pa3pabOToK.
(ypoBeHb KBaTHbHUKAIUU — 5).
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Brinosinenue
(byHIaMeHTAJIbHBIX U
MPUKIIAAHBIX PadoOT
IIOMCKOBOTO,
TEOPETUYECKOTO U
JKCIEPUMEHTAIBHOTO
Xapakrepa ¢ Lelblo
ONpeeeHUsI TEXHUYECKUX
XapaKTEPUCTUK HOBOMI
TEXHUKH, & TAKKE
KOMILIEKCa padoT 1o
pazpaboTke
TEXHOJIOTHYECKOM
JOKYMEHTalUU

XHUMHUYECKOE, XUMHKO-
TEXHOJIOTHYECKOE
MPOU3BOACTBO

CKBO3HBIE BUIBI
npoeCCHOHATLHON
JeSITEIbHOCTH B
MIPOMBIIIIICHHOCTH (B cepe
OpraHH3aIMH U TPOBEICHUS
HAy4YHO-
HCCIICIOBATEIILCKUX U
OIBITHO-KOHCTPYKTOPCKUX
pabot B obmactu
XUMHAYECKOTO M XUMHKO-
TEXHOJIOTHIECKOTO
MIPOM3BOJICTBA).

[1K-4 Cniocoben
BBIOMPATh METOJ]
HAy4YHOTO UCCIICIOBAHUS,
HCXOJI U3 KOHKPETHBIX
3aJ1a4, OpraHN30BBIBATH
€ro OCYIIECTBIIECHUE U
AHATM3UPOBATH
pE3yNbTaThI C
HCIIOJIb30BaHUEM
COBPEMEHHBIX METOIOB
00paboTKHN JaHHBIX,
0(OPMIISITH MMOIY4YECHHBIE
pe3yJIbTaThl B BUIE
0TYETa, HAYYHOU
nyOJuKaIuu, 10KIaja,
TOTOBUTH (ITOA
PYKOBOJICTBOM)
JIOKYMEHTHI K
MATCHTOBAHUIO,
0(opMIIEHHIO HOY-Xay

[T1K-4.1 3Haet coBpeMeHHbIE
MOAXO/Abl K HAYYHOMY
UCCIIETOBAaHUIO

[1K-4.2 Ymeet opopMIsTh
IIOJIy4YEHHBIE PE3YJIbTaThI B
BH/JIE OTYETA, HAYYHOU
nyOJIMKaluy, JOKJIaaa

Amnanu3z TpeOoBaHUI K
npodeccroHanbHBIM
KOMITETEHIIHSIM,
HPEIBSIBISEMBIM K
BBIITYCKHUKAM HaIPaBJICHUS
HOATOTOBKH Ha PHIHKE TPYAA,
00001IeHue 3apy0eKHOTO
OIIBITa, IPOBECHUS
KOHCYJIbTAIMi C BeIyIIUMH
paboToaaTensiMu,
00BbeAMHEHUSMHU
paboToxareneit orpaciu, B
KOTOpO BOCTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HaIpaBJICHUS TTOATOTOBKH.

[IpodeccronabHbI cTaHTAPT
40.011 «Coenuanuct oo
HAy4YHO-UCCIIEIOBATEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pazpaboTkam,
YTBEPKJCHHBII MPUKa30M
MuHnucrepceTBa Tpyia u
COLIMAJIBHOM 3aIlUTHI
Poccniickoit denepanuu ot
04.03.2014 Ne 121 #,
O06o00611eHHas Tpy1oBast

byHKIIUS

27




I1K-4.3 Bnaneet
COBPEMEHHBIMH METOIaMU
00paboTKH JaHHBIX

A. IlpoBenenue Hay4HO-
UCCIIEIOBATEIICKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK 1O OTACITHHBIM
paszzaenam TeMBI.

AJ02.5. OcyiecTBiieHne
BBITIOJTHEHHSI SKCTIEPUMEHTOB
1 0()OpMIICHUS PE3yIbTaTOB
UCCIIEIOBaHUN U pa3paboTOK.
(ypoBeHb KBanu(uKaum — 5).

Beinonuenune
(byHIaMEeHTaJIbHBIX U
MPUKJIaJHBIX pabOT
IIOMCKOBOTO,
TEOPETUYECKOT0 U
AKCIIEPUMEHTAIBLHOTO
XapakTepa ¢ LEeIbIo
OIIpEAEIEHUS TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHHKH, a TAKKE
KOMILIEKca pabdoT 1o
pa3paboTke
TEXHOJIOTMYECKOMN
JOKYMEHTaluu

XUMHUYECKOE, XMMHKO-
TEXHOJIOTHYCCKOE
MPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccnoHanbHOM
JESATEIILHOCTH B
MIPOMBIIIJIEHHOCTH (B chepe
OpTraHH3aIMH U TPOBEICHUS
HAy4YHO-
MCCIIEIOBATEILCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obactu
XUMHUYECKOTO M XUMHKO-
TEXHOJIOTUIECKOTO
IIPOU3BOJICTBA).

IIK-5 Crocoben
pa3palaThIBaTh U
BHEAPATH
TEXHOJIOTHYECKHE
MpOIIeCChl B 00J1acTH
AIIEKTPOXUMUYECKUX
HpOI/ISBO)ICTB U 3aIIUThI
OT KOPPO3UH
HpOI/ISBOILCTBCHHBIX
00BEKTOB

I1K-5.1 3HaeT OCHOBBI
pa3paboTKu
TEXHOJIOTUIECKIX
MPOIECCOB HAHECCHUS
MOKPBITUH C 3aIaHHBIMH
CBOIiCTBaMH B 00J1aCTH
AIEKTPOXUMUYECKUX
MIPOU3BOJICTB

[1K-5.2 3Haet ocHOBHBIE
METO/Ibl U TEXHUUYECKHUE
CpEACTBA, MPUMEHSIEMbIE
JUISL 3a1UThI
METAITOKOHCTPYKIIUN OT
KOppO3UH

[TIK-5.3 YmMeet onpenenarsb
TEXHOJIOTHYECKHE
rapameTphl ITPOIIECCOB
HaHECEHUsI OKPBITUHN U
AIIEKTPOCHHTE3A

AHanu3 TpeboBaHUN K
npogeccuoHaIbHbIM
KOMIIETEHIIMSIM,
IpPEabABISEMbIM K
BBIITYCKHUKaM HaIlpaBJICHUS
IIOJTOTOBKH Ha PHIHKE TPYya,
0000111eHIE 3apyOEKHOTO
OIIbITA, IPOBEICHUS
KOHCYJIBTALIMH C BEAYLIUMU
paboTogaTensmu,
00beAMHEHUSIMH
paboTtonareneit oTpaciu, B
KOTOpOH BOCTpeOOBaHbI
BBIIMTYCKHUKH B paMKax
HaIpaBJIEHUs TOJITOTOBKH.

[IpodeccrnonanbHBIN cTaHAAPT
40.011 «Coenuanuct mo
Hay4YHO-HCCJIEA0BATEIIbCKUM U
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XUMUYECKHUX MPOTYKTOB,
aHAJIM3UPOBATh UX
B3aUMOCBSI3b C

3¢ PEeKTUBHOCTHIO
npoliecca, KaueCTBOM H
CBOICTBaMH MOTy4aeMbIX
ITOKPBITUI

IIK-5.4 Ymeer
paCC‘II/ITbIBaTb OCHOBHBIC
XapaKTEPUCTHKU
KOPPO3UOHHOTO MpoIecca

I1K-5.5 Bnageetr meTonamu
ONPEAEIICHUS OCHOBHBIX
TEXHOJIOTHYECKUX
MapaMeTPOB MPOLIECCOB B
obnactu
AIEKTPOXUMHYECKUX
MIPOU3BOJICTB

I1K-5.6 Bnaneer cnocobamu
3alUThI OT KOPPO3UH

OTIBITHO-KOHCTPYKTOPCKHM
pa3paboTkam,
YTBEPKICHHBIN [TPUKA3Z0M
MunuctepcTBa Tpyaa u
COLMAJIBHOM 3aLUThI
Poccuiickoit denepanuu ot
04.03.2014 Ne 121n.
O06o0meHHas TpyoBas
byHKIUSA

A. TlpoBeneHue HayyHO-
MCCIIEI0BATENbCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pa3pabOoTOK MO OTACIbHBIM
paszenam TeMbl

(ypoBeHb KBaIM(UKAIUN — D)

[IpodeccronanbHbIil CTaHAAPT
40.022 «Crnenuainct 1o
AJIEKTPOXUMHUYECKOU

3alUTE OT KOPPO3UHU
JIMHENHBIX COOPYKEHUHN U
00BEKTOBY, YTBEPKICHHBIH
IIpuKa3oM MuHHCTEpCTBA
TpyZa ¥ COLMATIBHOM 3aIUThI
Poccniickoit denepanuu ot
«08» centsiopst 2014 r.

Ne 614n.

C: PykoBojicTBO paboTamu 1o
INEKTPOXUMHUYECKON 3aInuTe
JIMHENHBIX

COOpYKEeHHI U 00BEKTOB
(ypoBeHb KBasMHKAIUU — 6)
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Brinosinenue
(byHIaMeHTAJIbHBIX U
MPUKIIAAHBIX PadoOT
IIOMCKOBOTO,
TEOPETUYECKOTO U
JKCIEPUMEHTAIBHOTO
Xapakrepa ¢ Lelblo
ONpeeeHUsI TEXHUYECKUX
XapaKTEPUCTUK HOBOMI
TEXHUKH, & TAKKE
KOMILIEKCa padoT 1o
pazpaboTke
TEXHOJIOTHYECKOM
JOKYMEHTalUU

XHUMHUYECKOE, XMMHKO-
TEXHOJIOTHYECKOE
MPOU3BOACTBO

CKBO3HBIE BUIBI
npoeCCHOHATLHON
JeSITEIbHOCTH B
MIPOMBIIIIICHHOCTH (B cepe
OpraHH3aIMH U TPOBEICHUS
HAy4YHO-
HCCIICIOBATEIILCKUX U
OIBITHO-KOHCTPYKTOPCKUX
pabot B obmactu
XUMHAYECKOTO M XUMHKO-
TEXHOJIOTHIECKOTO
MIPOM3BOJICTBA).

[TK-6 Criocoben
BBIOMPATh 00OPYI0BaHHE
U TEXHOJIOTHYECKUE
napameTpsl mporiecca
JUTSI DJICKTPOXUMHYECKUX
MIPOU3BOJICTB

[1K-6.1 3naer
TEXHOJIOTUYECKOE
o0opyoBaHue U mpaBuiIa
€ro AKCIUTyaTaluy B
obnactu
AIIEKTPOXUMUYECCKHX
IPOU3BOJICTB

[1K-6.2 YmeeT moadbupath
TEXHOJIOTHYECKHE
mapaMeTphl Iporecca u
HCIIOJIb30BaTh
Heo0XoaumMoe
000opyI0BaHue

I1K-6.3 Bnageer ocHOBaMH
MIPOSKTUPOBAHUS
TEXHOJOTHYECKOMN JTUHUHU C
y4eToOM
pecypcocOepexeHus u
JKOJIOTHYCCKOU
0€301acHOCTH MPOLIECCOB

Amnanu3z TpeOoBaHUI K
podecCuoHaTbHBIM
KOMITETEHIIHSIM,
IpeIbABISIEMBIM K
BBIITYCKHUKAM HaIPaBJICHUS
MOJIFOTOBKU Ha PbIHKE TPy/a,
00001IeHIE 3apYyOEIKHOTO
OTIbITA, IPOBE/ICHUS
KOHCYJIbTAIMi C BeIyIIUMH
paboToaaTensiMu,
00beTMHEHUSIMHU
paboTonaTeneit orpaciu, B
KOTOpO BOCTpeOOBaHbI
BBIITYCKHUKH B paMKax
HaIpaBJICHUS TTOATOTOBKH.
[IpodeccronanbHblil cTangapT
40.011 «Cneunanuct mno
HAyYHO-UCCIIEIOBATENLCKUM U
OTIBITHO-KOHCTPYKTOPCKHUM
pa3paboTKamy,
YTBEPKJICHHBIN ITPUKA30M
MunucrepcTBa Tpyaa u
COLIMAJIbHON 3aIlMUTHI
Poccuiickoit denepanuu ot
04.03.2014 Ne 1211.
O60611eHHas TpyaoBas
byHKIISA

A. IlpoBenenue HayuHO-
UCCIIEIOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK MO OTJAEIbHBIM
paszzaenam TeMbl

(ypoBeHb KBAIM(UKAITUN — D)
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[TpodeccuonabHBIN CTaHIAPT
40.117

«Crenuanuct 1o
IKOJIOTHYECKOM 0€30IacHOCTH
(B IPOMBITIUIEHHOCTH )»,
YTBEPKICHHBIN [TPUKA30M
MuHnucrepcTBa Tpyia u
COLMAJIBHOM 3aLUThI
Poccuiickoit denepanuu ot
07.09.2020 r. Ne 5691.
TpynoBas byHKIUSA

C/01.6 IlpoBencuue
3KOJIOTUYECKOI0 aHau3a
MIPOEKTOB PACIIUPEHUS,
PEKOHCTPYKIIUH,
MOJICPHH3ALUH ACHUCTBYIOLIUX
MIPOU3BOJCTB, CO34aBAEMBbIX
HOBBIX TEXHOJIOTHH U
000py/IOBaHuUs B OpraHU3aIiu
(ypoBeHb KBaM(UKAIUU — 6)
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5 AHHOTAIIUA PABOYHUX ITPOI'PAMM JIMCHUILJIMH, IPAKTUK U THA
5.1 JIucuuMniuHbl 00513aTeJIbHOI YacTH

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«/HOCTpaHHBIN A3BIK»

1. Hesab AUCHMNIMHBI — TPUOOPETECHHE 00YYAIOIUMHUCS 001IeH, KOMMYHUKATUBHOW H
npoeCCHOHATIBHON KOMIIETEHLIMH, YPOBEHb KOTOPBIX Ha OTJEJIbHBIX JTamax s3bIKOBOM
NOArOTOBKA  IO3BOJIAET  MCHOJIb30BaThb  HMHOCTPAHHBIM  fA3BIK  IPAKTHYECKM KaKk B
npodecCHOHAIbHON (MPOM3BOACTBEHHOM M HAayyHOM) JAEATENIBHOCTH, TaK M Uil Lelel
camMo00pazoBaHusI.

2. B pe3yabTraTe u3ydyeHUsl JUCHHUILIUHBI 00yYAIOIIUIICA 10JIKEH:

Obnadamye CleAyIOMUMI KOMIIETCHIUSAMHU ¥ WHAUKATOPAMH UX TOCTH)KCHUS .

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

3nams:

- OCHOBHBIE CIIOCOOBI ~ COUETAEMOCTH  JICKCHYECKUX  €AMHHUI] U  OCHOBHBIE
CJIOBOOOPA30BATEIHHBIC MOJICIIH;

- PYCCKHE SKBUBAJIEHTHI OCHOBHBIX CJIOB M BBIPAXKEHHUI PEUYH B IIPOLIECCE MEXKIIMYHOCTHOTO
U MEXKYJIbTYPHOI'O B3aMOJICHCTBHUS;

- OCHOBHbIE IPUEMBI U METObI peeprUpOBaHUS U AaHHOTUPOBAHUS JIUTEPATYPHI;

- [ACCUBHYI0 M aKTHBHYIO JIEKCUKY, B TOM YHCJIE€ OOILICHAYYHYIO U CHEIHAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO 11l Pa0OThI Ha/l TUTIOBBIMU TEKCTAMU;

- IpUeMbl PabOTHI C OPUTMHAIBHOM JINTEPATYPOI HA NHOCTPAHHOM SI3BIKE.

Ymemu:

- paboTaTh C OPUTHHAIBHON JTUTEPATYpON HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CI0BapeM;

- BECTH INEPENNCKY Ha U3y4aeMOM SI3bIKE C II€JIbI0 MEXIIMYHOCTHOTO U MEXKYJIBTYPHOTO
B3aMMOJEICTBUS;

- BECTH PEUEBYIO JICSITEIILHOCTh MPUMEHUTEIHLHO K chepe OBITOBOM U MpodhecCHOHAITBHON
KOMMYHHMKAIUH.

Braoemy:

- MHOCTPaHHBIM SI3BIKOM Ha YPOBHE MEXJIMYHOCTHOIO M MEXKYJIbTYPHOIO OOIIECHUS,
HaBbIKAMU M YMEHHUSIMHU pEUYEBOW JESATENbHOCTH MPUMEHHUTENBbHO K cdepe ObITOBOM U
npodeccoHaIbHON KOMMYHUKAILIMU, OCHOBAMH ITyOIMYHOMN peyun;

- OCHOBaMHM pe(epupOoBaHUs U aHHOTUPOBAHMSI IUTEPATypPhl HA U3y4aeMOM HHOCTPAHHOM
A3BIKE.

3. KpaTkoe coaep:kanue JUCHUTNIIUHBI

Pasoen 1. I pammamuueckue u nekcuyeckue mpyoHoCmu u3yuaemoo A3biKd.

1.1 CopsbkeHne M M3MEHEHHE IJ1arojla-CBSi3KM B ()OpMax HaCTOSILEro BPEMEHHU.
Bunospemennsie ¢popmsl riaaronos. O6pazoBanue GopM NpOCThIX, MPOJOKEHHBIX, TEePHEKTHBIX
U nepeKTHO-TPOIOJKEHHBIX BpeMeH riiarojia. BompocuTenbHble NMPEANoKeHUs B pa3INuHbIX
BpeMeHax. OOpa3oBaHue OTpUIATEIbHBIX (YOPM IJIaroja B pa3InUHbIX BpeMeHaXx.

1.3 ObpazoBanue NpPOCTHIX, MPOJIOJIKEHHBIX, MEPPEKTHBIX BPEMEH IIarojbHbIX GopM U
ynoTtpebnenne (GopM cTpasarenbHoro 3anora.l.4. BupoBpemeHHBbIE (OPMBI  TJIAroJoB.
OO6pa3oBaHue MPOCTHIX, MPOJOKEHHBIX, MEPHEKTHBIX U MEePPEKTHO-TIPOIOIKEHHBIX BPEMEH.
BonpocurenbHble npeniokeHns: B pa3nuyHbIX BpeMeHax. OOpazoBaHue OTpULATEIbHBIX (opm
rJ1arojia B pa3JIMYHbIX BpeMeHaXx.

1.4 Tlpuyacrtus. Ilpuyactus Hacrosiero u npouesmero sBpemenu. [lepdexrasie popmbl
npuyacTus. Mecto npuyacTuil B npeuiokeHnu. AOCOIIOTHBIN MPUYACTHBIN 000POT.
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1.5 Nuduautus. ®opmel naGuauTHBA. [IpomomkeHHbld U NepPEKTHBIH WH(OUHUTHB.
Oynkuun vHOUHUTHBA B mpemiokeHun. OOpa3oBaHue M ymnoTpeOiieHHe WH(OUHUTHBHBIX
000pOTOB THUIIA «CIIOKHOE MOJUIEXKALIEE» U «CIOKHOE JOIOTHEHUE.

1.6 Mopnaneubie raaroisl. CTpykTypa npemiokeHus. [IpuHIuNbB c10BOOOpa3oBaHUsI.
Coxkpamenus (a66peBuarypsi). O60o3HaueHne nathl [IpaBuia 4TeHUs XUMUYECKUX SJIEMEHTOB,
o0o3HaYeHUI U (POPMYT HEOPTraHWYECKHX COCAMHCHHA W YPAaBHCHHH XMUMHYECKHX PEaKIIUU.
[TpaBuna urenus equHUL u3Mepenus. [IpaBuia dyreHns HAaMMEHOBAaHUI OCHOBHBIX OPraHUYECKUX
COCIMHECHU.

Pasoen 2. Pazsumue Hagvbikog umeHus memamuieckux mekcmos

2.1 YreHune TEKCTOB 11O TEMaM:

2.1.1. Beenenue B crieiiaibHOCTE

2.1.2. .. MenneneeB

2.1.3. PXTY um. JI.1. Menpaeneena

2.1.4. Hayka 1 HayuHbl€ METO/Ibl, HAyUHbIE CTaTbU

2.1.5. CoBpeMeHHbBIC HHKEHEPHBIC TEXHOJIOTHH

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas naboparopusi. TexHuka 6e30macHOCTH B 1abopaTopun. M3mepenus B
XUMHUUYECKOH J1abopaTopuun

2.1.8. Xumus Oyayiiero.

2.1.9. buorexHonorus @apmaneBTUYECKUE IPOU3BOACTBA.

2.1.10. 3enenas xumus. [IpoOiaemMbl IKOIOTHU.

2.2 [lonstue o Bunax ureHus. [I[pocMoTpoBoe uTeHNE Ha IpUMepax TeKCTOB 0 xumuu, [1.1.
Mengeneee, PXTY um, JI.1. Menneneena.

AXTUBU3AIUS JIEKCUKU TIPOYUTAHHBIX TEKCTOB.

2.3 H3yyaromiee 4YTE€HHME HAyYHBIX M HAYYHO-TIOMYJIAPHBIX TEKCTOB IO BBIOpaHHON
CHEIMAJIbHOCTH Ha npumepe TekcToB: «Hayka u HaydyHble METOAB», «XHUMHUYECKOE
npeanpustue», «CoBpeMEHHbIE HMH)KEHEpHbIE TEXHOJOIMM», «XHUMHUYecKass JabopaTropus.
TexHuka Oe3omacHocTH B jabopaTopuu. M3MepeHuss B XUMUYECKOU JiabopaTopumn», «XUMHs
Oynymero. CoBpeMeHHbIEe TEHACHLIUN pa3BUTHs HayKn», «buorexHonorus. dapmareBTHUECKHE
IIPOU3BOJICTBAY, «3eneHasd xumus. [IpoOiemsl 3xoI0rum».

Jlekcuueckne  OCOOEHHOCTM  TEKCTOB  HAayYHO-TEXHHYECKOH  HampaBJICHHOCTH.
TepMHHOJIOTHSI HAYyYHO-TEXHUYECKON JIUTEPaTyphl HAa U3y4aeMOM SI3BIKE.

Paszoen 3. Ilpaxmuxa ycmuou peyu

3.1 IlpakTrka yCTHOH peyu MO TeMaMm:

3.1.1. «I'oBopuM o cebe, 0 cBoeit Oyaymieit mpopeccun»,

3.1.2. «Moii yHUBEpCUTET»,

3.1.3. «YHUBEpPCUTETCKUI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.x1.

3.2 MoHonoru4eckas pedb o TeMe «0 cebe u o Oynymei mpodeccumn». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOH peyH.

3.3 PeyeBoil O3THUKET TMOBCEAHEBHOrO0 OOIIEHUS (3HAKOMCTBO, IIPEJCTaBICHUE,
YCTAQHOBJICHHE M TOJIep)KaHUe KOHTAKTa, 3alpoc U cOoOoOIeHre MHPOpMaLnU, NOoOYXKIEeHHE K
NeNCTBHIO, BBIpAXKEHNE IPOCKOBI, COTJIacusl).

Oco6eHHOCTH IUATOTUYECKON pedr IO MPOIEHHBIM TeMaM.

Pazoen 4. Ocobennocmu s3vika cneyuaibHOCmu

I'pammaTuyeckre TPy THOCTH S3bIKa CIIEIUATbHOCTH:

4.1. 'paMMaTHyYeCKHE U JICKCUYECKUE TPYIHOCTH SI3bIKA CIIEHUAIBHOCTH:

Paznuunble BapuaHThI EpeBOIa MPUYACTHI Ha pycckuit si3bIK. [IpuyacTHBIE 000POTHI U
IPUEMBI UX NIEPEBOJIa HA PYCCKUMN S3BIK.

4.2. CocnararenbHoe HakJoHeHHe. POpPMBI COCIaraTelbHOrO HAKIOHEHUS B U3y4aeMOM
a3bike. MoJanbHble TJaroibl M HX HCIOJNb30BAHME B NPEUIOKEHHUSIX B COCIaraTelbHOM
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HaKJIOHEHWU. TuNbl yYCIOBHBIX MNpeIoKeHUW. BapuaHThl mniepeBoja MNPEMIOKEHUN B
COCJIaraTeIbHOM HAKJIOHEHUM M YCIOBHBIX IpeanokeHui. [lopsnok ciaoB B INpEAsIOKEHUU.
OMpaTtuyeckne KOHCTPYKIUH.

4.3. V3yyeHue mpaBWJ MEpeBOjAa pa3inu4HbIX (opM HMHOUHUTHBA M MH(DUHUTHBHBIX
000pOTOB HA PYCCKUIA S3BIK.

4.4 Nzyuaroliiee YTEHUE TEKCTOB MO TEMAaTHKE:

1) «JIabopatopus»

2) «MI3MepeHus: B XUMUYECKOH 1ab0opaTopum.

Crunuctuyeckue OCOOCHHOCTH — CIIELMAIbHOW HAay4YHO-TEXHUYECKOW JIUTEepaTyphl.
Opranm3zanus pabOTBl €O CHENHMAJIBHBIMH cioBapsMu. lloHsiTHe o pedepupoBaHud U
AHHOTHUPOBAHUU TEKCTOB MO criequanbHOCTH. [Torck HOBOM nH(pOpMalnu pu padboTe ¢ TeKCTaMu
U3 TEpUOJIUYECKUX HU3JaHUA U MOHOrpaduii, WHCTPYKUMH, TNPOCIHEKTOB W CIPABOYHOMN
JUTEpaTyphl [0 pacCMaTPUBAEMOIl TeMaTHKeE.

4. O0beM y4eOHOM JUCHUIIMHBI

Cemectp Cemectp

Bcero
1 cemectp 2 cemecTtp 3 cemectp 4 cemectp

Bun yuebHoit paboTbl

3E Axaj. 3E Axaj. 3E Axaj. 3E Axaj. 3E Axaj.
q, q, q, q. q.

Oomas
TPY/I0€MKOCTh 9,0 | 324 20| 720 | 20| 720 | 20 | 72,0 | 3,0 | 108,0
JUCIUANLINHBI

KonTakTHas padora
— ay/JIUTOPHbIE 088 32 |022| 80 |022| 80 |0,22| 80 |[0,22| 8,0
3aHATHUSA:

[paxTiyeckue 088| 32 |022| 80 |022| 80 |022| 80 |0,22| 80
sansaTus (I13)

CamocrofTeIbHas

pabora 787 283 |1,78| 64 |178| 64 |1,78| 64 |253| 910

KonTakTHas
CaMOCTOSITENbHAS 0,6 0,2 0,2 0,2
paborta

7,87 1,78 1,78 1,78 2,53

CaMOCTOSTEIbHOE
W3YYCHHE Pa3/eciioB 191,4 63,8 63,8 63,8 91,0
IACIATUTUHBI

Buabl konTpoJIA:

Bua konTpoJs u3
yii

JK3aMeH 0,25 9,0 - - - - - - 0,25| 9,0

KonTaktHas pabora —
MIPOMEKYTOUHAS 0,4 - - - 0,4
aTTecTalnms 0,25 - - - 0,25

I1
OJITOTOBKA K 8,6 _ - - 8,6
9K3aMEHY.

Bua urorosoro
3ayer 3auer 3auer JIK3aMeH

KOHTPOJIA:
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Bun yueGHoM
paboThI

Bcero

Cemectp

Cemectp

1 cemectp

2 cemecTp

3 cemecTp 4 cemectp

3E

Actp.

Acrtp.
4.

3E

3E

Actp.
4.

3E Acrtp. 3E

9.

Actp.
4.

Oo6mas
TPYLOEMKOCTh
JIACIIUTLTUHBI

9,0

243

2,0 | 54,0

2,0

54,0

2,0 | 540 | 3,0

81,0

KonrTakTHas
padora —
ayJUTOPHbIE
3aHATHSA:

0,88

24

0,22 | 6,0

0,22

6,0

0,22 | 6,0 |0,22

6,0

[IpaxkTrueckue
3anstus (I13)

0,88

24

0,22 | 6,0

0,22

6,0

022 | 6,0 |0,22

6,0

CamocroaTeIbHas
padora

7,87

212,25

1,78 | 48

1,78

48

1,78 | 48 | 2,53

68,25

KonTakTHas
CaMOCTOSITEIbHAS
pabora

CaMOoCTOSTEIBHOE
W3YYCHHE Pa3/ciioB
IUCLUTUINHBI

7,87

0,45

143,55

0,15
1,78

48,85

1,78

0,15

48,85

0,15
1,78 2,53

48,85

68,25

Buabl konTpoJIA:

Bua konTpoJs u3
il

IK3aMeH

0,25

6,75

- - 0,25

6,75

KonraktHas pabota
—  IPOMEXYTO4YHas
aTTecTauus

0,25

TloaroroBka K
SK3aMEHY.

0,3

6,45

- 0,25

0,3

6,45

Bua ntorosoro

KOHTPOJIS:

3auer

3auer

3auer IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIIJIMHBI
«HUctopus (ucropusi Poccun, Bceoduiasi ucropusi)»

1 Heap aucuumianHbl — GOpMHUPOBAHUE Yy CTYIEHTOB LEIOCTHOTO IMpEICTaBIeHUS 00
UCTOpUYECKOM IIponuioM Poccun, ee MecTe BO BCEMUPHO-HCTOPUYECKOM IIPOLIECCE.
2 B pe3yjabTaTe H3y4YeHUs1 AUCHMILIMHBI 00y4ar0Hiics JOJIKEH:
Obnadamye cleayOMUMU KOMIIETCHIIUSAMHU ¥ UHAUKATOPAMH UX TOCTH)KEHUS:
VK-5.1, VK-5.2, VK-5.3, VK-5.6, YK-5.7, VK-5.11, VK-5.12, VK-5.13.

3name:
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— OCHOBHBI€ HalpaBJIeHUs, TPOOJIEMbl U METOJIbl ICTOPUUYECKON HAYKHU;

— OCHOBHBIC JTallbl M KJIIOYEBbIE COObITHS HcTOpuM Poccum u Mupa; 0COOCHHOCTH
pPa3sBUTHSI POCCUIMCKOIO TOCYAapCTBA, BBIJAIOIIMXCS JesTeNed OTeYecTBEHHOW M BceoOulen
UCTOpUHU.

Ymems:

— COOTHOCHTH OOIIME HCTOPHYECKHE NPOIECChl M OTACHbHBbIC (DAKThI; BBISBIATH
CYLIECTBEHHBIE YEPTbl MCTOPUYECKUX IPOLECCOB, SIBIEHUH M COOBITUH; aHaIM3UPOBATH
COLMAJIbHO-3HaYMMBbIE ITPOOIEMBI;

— (opMynupoBaTh M apryMEHTUPOBAHO OTCTaWBaTh COOCTBEHHYIO MO3MLHIO I10
Pa3IMYHBIM NPOOIIEMaM UCTOPHH.

Braoemy:

— TpeACTaBJICHUSAMHU 00 HCTOPHH KaK HAyKe, €€ MECTE B CHCTEME TYMaHUTAPHOTO 3HAHMS,

— MPE/ICTaBICHUSIMU 00 OCHOBHBIX 3TaNax B UCTOPUU YEJIOBEUYECTBA U UX XPOHOJIOTUY;

— KaTeropHajJbHO-TIOHATHIHBIM allapaToM HU3y4aeMOu JUCIUIUINHEL,

— HaBbIKAMM aHAJIN3a UCTOPUYECKUX UCTOUHUKOB.

3 Kpartkoe cogep:xanue JUCUUIIIMHBI

Paznen 1. Hcropuss B cucreMe CONHAJLHO-TYMAHUTAPHBIX HayK. OCHOBBI
METOJ0JI0THH HMCTOPHYEeCKOi HayKu. OCO0EHHOCTH CTAHOBJICHHMS IOCYJAPCTBEHHOCTH B
Poccnu 1o cpaBHEHHIO € eBPONEHCKUMH PAHHECPEAHEBEKOBBIMH IOCYAapCTBaMU.

Mecto ucropun B cucreme Hayk. [Ipenmer ucropmyeckoi Hayku. Posnb Teopuu B
no3Hanuu npomwioro. CymHocTh, ¢GOpMBI, (YHKIMH HMCTOpHUYECKOro 3HaHusA. [loHsTHe
UCTOPUYECKOIO HCTOYHMKA, KJIACCHU(PUKAIUI MCTOPUYECKUX HCTOUHUKOB. Mcropus Poccun —
HEOThEeMJIEMasi YaCTh BCEMUPHOIN HCTOPHUH; 001Iee 1 0COOCHHOE B HCTOPHYECKOM Pa3BUTHH.

AnTponorene3. Heomutuueckass pesomonus. CouuanbHblii  cTpoi.  PasnoskeHue
nepBoObITHOM 00mmHEL. [{uBunmsanuu JpeBrero Boctoka. ['ocynapcrBa antuanoctu. Haponsr u
JpeBHeWIne rocynapcrsa Ha tepputopun Poccun. OTHorenes cnassH. Benukoe Ilepecenenune
Haponos B III-IV BB.

TpaguunonHele (GOpMBI  COLMATBHOW OpraHU3allMM  €BPONEMCKUX HapoJoB B
JIOTOCYTApCTBEHHBI NEpUOJA. BO3HMKHOBEHHE pPAHHECPEIHEBEKOBOM TIOCYJIapCTBEHHOCTH B
Espore.

OTHOKYJIBTYPHBIE M COLMAIBbHO-TIOJUTUYECKUE TPOLIECCHl CTAaHOBJIEHUS POCCUMCKON
rocynapctBeHHocTH. Hawano poccuiickoil rocynapcrBeHHocTu. Kuesckas Pycw. Ilpunsarue
xpuctuancTBa. Pycckue 3emmm B XII — XIII BB. MoHromo-rarapckoe Hamectsue Ha Pyceh.
OKCHaHCHs B 3allaJJHbIe U CEBEPO-3alla/IHbIE PYCCKUE 36MIIN. Belnkoe KHAKECTBO JTUTOBCKOE U
Pycckoe rocynapctso.

MecTo CcpenHEBEKOBbS BO BCEMHPHO-UCTOpUYECKOM Ipouecce. CkiaaplBaHHE OCHOB
HallMOHAIBHBIX TocyaapcTB B 3amannou EBpone. ObOpaszoBanne Poccuiickoro rocyaapcraa, €ro
HUCTOPUUYECKOE 3HAYCHHUE.

Poccus B8 XVI B. - XVII BB. ¥V ucroxoB HoBoro Bpemenu. OCOOEHHOCTH COCIIOBHO-
npezcTaBuTeibHO MoHapxuu B EBpome m Poccun. Hawano XVII Beka — smoxa BceoOriero
eBponeickoro kpusnca. CUHXpOHHOCTh KPU3HMCHBIX CUTYyallMil B pa3HbIX cTpaHaX. «CMyTHOE
BpeMsD» B Poccun.

I'enesuc kanuranusma. Ero ¢opmbl u cocyiecTBOBaHHE C 3JeMEHTaMu (eojann3ma.
OcobeHHOCTH pa3iIuyHbIX pernoHoB EBpombel. dopmupoBaHue MHUPOBOro pbiHKa. Ilogbem
MaHy}akTypHOTro rnpousBoictBa. DopmMupoBaHre BHYTPEHHUX PHIHKOB.

I'enesuc camonepkaBust B Poccun. «Btopoe m3nanue» kpenoctHudyectBa — CobOopHoe
ynoxenue 1649 r. u opuanueckoe opopmiieHne KpernocTHoro npasa. Cexkyaspu3anus pyccKon
KYJIBTYPBI.

Paznea 2. Ot HoBoro k HoBelimemy Bpemenu. Poccuiickas umnepus B XVIII-
Hayaje XX B.
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Poccutiickoe rocynapctso B X VIII Beke — Beke MoaepHU3aUK U TpocBetieHus. Pedopmbl
[Tetpa I kxak mepBas MONBITKA MOJEPHU3ALMUHM CTpaHbl, €€ ocoOeHHOcTH. DopMuUpOBaHHE
Poccuiickoit wumnepun. OCHOBHBIE HaNpPaBICHUS «EBPONEU3ALMMNY» CTPaHbl. DBOJIIOLUSA
COLMANIBHOW CTPYKTYpBI 001ecTBa. JlanbHeliee pacimypenne rpanul Poccuiickoit uMmepuu.

Wnelinple u  coumanbHO-nonuTHueckue HCToku [IpocBemienus. OCHOBHBIE 4YepThI
IIPOCBETUTENILCKONW HIEOJIOTMH: YEJIOBEK M IOCYIAapCTBO, «ECTECTBEHHOE IPaBO», 3THKA. Mnes
mporpecca Kak TOCIHOJCTBYIOIlee TeYeHHe B OOIIecTBeHHOH Mbicau. Poccuss B smoxy
npocenieHHoro adbcomorusma. Poccus u Espona B XVIII Beke. MI3MeHeHUs B MEXTyHapOAHOM
noJjoxkeHuu Poccuiickoid UMnepuu.

Poccus B XIX cronerun. IlpomsinuieHHbI nepeBopot B EBpone u Poccun: obuiee u
ocobenHoe. Baxxuneiimue ycnoBus nepexoga Poccun k uHIycTpHalbHOMY OOIIECTBY — pEIICHUE
KPECTBhSIHCKOT'O BOIIPOCA U OIpaHUYEHHE caMoepxkaBusl. JJINTENbHOCTh, HENOCIEA0BAaTENbHOCTD,
MUKJIMYHOCTH TIpoliecca Oyprkya3zHoro pedopmupoBanus. EBponetickas peBomorus 1848—1849
rr. toru, 3HaueHne, ICTOPUUYECKUE TIOCTIEACTBHUS.

Ponws cyOobexkTtuBHOrO (hakropa B mpeomosieHnn oTcTaBaHus. Pedopmer XIX Beka, ux
3HaueHue. OOmecTBeHHbIe ABMKEHUS B XX Beke.

Poccust u mup Ha pyOeke BEKOB: HEPAaBHOMEPHOCTh U MPOTHBOPEUYUBOCTH PA3BHUTHSL.
OO01re UTOru poCcCUCKO MOIEpHU3aLMK K Hadany XX Beka.

CootHomenue nonutuueckux cui B Poccun B Hawanme XX Beka. Hapactanue xpusuca
camojiepkaBus. llepBas poccuiickas pepomrorus. OOpa3oBaHHE MOJUTHYCCKUX TAPTHIA.
l'ocynapctBenHas nyma Hayana XX BeKa Kak HEPBBIM ONBIT POCCHICKOIO MapiiaMeHTapu3Ma.
CronpimuHCcKas arpapHasi pedopma. llepBas mmpoBas BoiiHa um ydactue B Heill Poccum.
®eBpanbckas peBoitonus 1917r. u KopeHHbIE U3MEHEHHUSI B TIOJIMTUYECKOM )KU3HU CTPAHBI.

Pa3nen 3. BcemupHo-ucropuueckuii mpouecc 1 XX Bek. OT COBETCKOIro rocyiapcraa
K coBpemenHoil Poccun.

dopmupoBaHuE U CYIIHOCTh coBerckoro ctpos (1917-1991rr.). Mapkeusm  kak
U7C0JI0ruYecKasi OCHOBA PEBOJIOIMOHHBIX MpeoOpa3zoBaHuil U poccuiickue peanuu. [logroroska
u nobena OxkTa06pbckoro BoopyxkeHHoro Bocctanusi B Ilerporpazne. 11 Beepoccuiickuii cbesn
CoBeToB 1 ero pemieHus. DKOHOMHUYECKasi U COLMalIbHAs MOJIUTHKA OOJIBIIEBUKOB. [ 'pax1aHcKas
BOMHa U MHOCTpaHHas uHTepBeHIuA. Cyns0a u 3Hauenue HOIla. YTBepxkaenue ogqHonapTHiiHON
nonutuyeckoit cucremsl. O6pazoBanre CCCP. [Tonutnueckas 6opbba B mapTHH U TOCYIapCTBE.
CCCP B rons! nepBbix msaTmiieTok (koner 20-x rr. — 30-e rr.). opMupoBaHue pexxuMa JTNIHON
BJIACTH Cranuna u KOMaH/IHO-aIMUHUCTPATUBHOMN CUCTEMBI yIIPaBIICHUS
rocynapctBoMm. Totamutapusm B EBpone u CCCP: obmiee n ocobennoe. BHemrHss momuTruka
CCCP B 20-30-¢ rr. HesarensHocts Komunrepna. CCCP Bo BTOpoit MupoBoil u Benmxoit
OreuecTBeHHOM BolHe. Pemaronuit Bkitag Coerckoro Coro3a B pa3rpoM ¢ammsma.

N3MeHenne COOTHOLIEHUS CUII B MUPE T10CII€ BTOPOM MUPOBOM BOMHBI. Hauano «xonomaHoin
BOMHBI. «/lokTpuna Tpymsna» u «llnan Mapmamiay. dopmupoBaHue OUIOISIPHOTO MHpA.
B3anmooTHOLIEHNS €O cTpaHaMM «HApOAHOM neMokpatumn». Co3znanue CoBeTa YKOHOMHUYECKON
B3aumMoniomoini. Kondgmukr ¢ FOrocnaBueii. Opranmzaius CeBepoaTIaHTHYECKOTO JI0rOBOpa
(HATO). Co3zganme Opranmzanuu Bapmasckoro moroBopa. Boiina B Kopee. TpynHocTu
nocseBoeHHOro pas3sutuss CCCP. VkecToueHHe MOIUTHYECKOTO PEKHMA M HMJIEOJIOTUYECKOTO
KOHTpoJs. [lombITKM OOHOBIEHMS «rocynapcTBeHHoro couuanm3ma». XX cbe3n KIICC u
ocyXxjeHue KynbTa TnaHocTH CranuHa. «OTTenenby B JyXOBHOU cdepe.

OkoHoMuueckue pedopMel cepeauHbl 60-X ToI0B, MPUYUHBI HMX HE3aBEpIICHHOCTH.
«l"ocynapctBo OmarogenctBusi». IV u V Pecny6nuka Bo ®pannuu. O6pazoBanue u Pa3Butue
OPI'. «OxoHomuueckoe uyno» SAnonun. Pacnaa konoHuanbHOM cuctembl. HeokoHcepBaTusm
BenukoOputanuu. Pelironomuka B CIIIA.

HapacTtanue KpU3HCHBIX sIBIIEHHH B coBeTCKOM obmiectBe B 70-e — cepenune 80-X rooB.
Hogas Konctutynus CCCP. Konnenmus «pa3sutoro conuanusmay. Baemnsas nomutiuka CCCP
B KOHIIe 60-x Hayane 80-X IT.: OT pa3psAKH K 000CTPEHHUIO MEXTYHaPOIHONH 0OCTaHOBKH.
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«IIepecTpoiika»: CyIIHOCTb, LIEJIH, 3aJa4l, OCHOBHBIE 3Tanbl, pe3yibrarsl. Pacnag CCCP.

O6pazoBanue CHI'.

CraHOBIIEHHE HOBOW POCCHMCKON rocymapcTBeHHOCTH (¢ 1991- mo Hacrosmiee Bpems).
JInGepanbHas KOHIETINS POCCHICKHUX pedopM: Epexo K PHIHKY, ((OPMUPOBAHHE FPakKIAHCKOTO
oO1iecTBa U MpaBoBoro rocyaapcrsa. «lllokoBas Tepanus» s3koHOMU4YecKUX pedopM B Hauase 90-
x ronoB. Koncrutynus Poccuiickoit ®enepauun 1993r. MexHalmoHaabHbIE OTHOILEHUS.
[TonuTuyeckue mapTuu U oOLIeCTBEHHbIE ABMXKEHMs Poccun Ha coBpeMeHHOM 3Tane. Poccus Ha
IIyTH MOZEpHM3aLUU. Poccust B cucteMe MUPOBOM DKOHOMUKH U MEXKIYHApPOIHBIX CcBsA3el. HoBble
TCONOJINTUYECKOE DPEAIMM B MHUpPE M HX BIMAHHE Ha BHEIIHIOK IIONMTHKY Poccuiickon

®denepauuu.

4 O0bem yueOHOH TUCHHUILINHBI.

O0beM TMCUMILIUHBI
Bup yueOHoii padoThI Axan | Acrp.

3E

u. 4.
OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,28 10 7,5
Jlekuuu 0,17 6 45
IpakTuyeckne 3ausatus (I113) 0,11 4 3
CamocTosiTesIbHAs1 padoTa 3,47 125 93,75
KonTakTHasi camocTosiTesibHasi padora - -
CaMocTosiTeIbHOE H3yYeHHe Pa31esi0B JUCHUIIMHBI (11U 3,47
y 125 93,75

opyzue 6udbl CAMOCHOAMENbHOU PABGOMbl)
Bua koHTpoOJIA:
IK3aMeH 0,25 9 6,75
KonTakTHasi padoTa — IpOMeKYTOYHASL ATTeCTALMSA 0,4 0,3

0,25
IloaroTroBka K IK3aMeHY. 8,6 6,45
Buj HTOroBOro KOHTpOJIs: IK3aMeH

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIJIMHBI

«IIpaBoBeneHue»

1. Heap AMCHMIIMHBI — OBJIa/IEHUE OCHOBAMHU ITPABOBBIX 3HAHUN; ()OPMHPOBAHNE OCHOB
IIPaBOBOM KYJIBTYPBI U IPABOMEPHOTO MOBEICHUS I'PaXKJaHNHA CTPAHBI.

2. B pe3yabTaTe M3y4eHUs1 AUCHMILIMHBI 00y4ar0IMiiCs JOJIZKeH:

O6J'IaI[aTB CICAYIOUMHU KOMIICTCHIUAMHA U UHAUKATOPpAMU UX JOCTHUIKCHUSA:

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

3name:

— OCHOBBI pOCCI/II\/'ICKOI\/'I HpaBOBOﬁ CUCTEMBI U pOCCHﬁCKOFO 3aKOHOOaTCIbCTBA, OC-
HOBBI OpraHuU3alvu U q)YHKI_[I/IOHI/IpOBaHI/ISI Cy21€6HBIX U UHBIX MMPAaBOIPUMCHUTCIIBHBIX U

IMPaBOOXPAHUTCIIBHBIX OPraHOB;

— TIPaBOBBIE U HPABCTBEHHO-ITHYECKHE HOPMBI B chepe npodeccCuoHaIbHOU Ies-

TCIBHOCTH,

— TIPaBOBbIE HOPMBI, PETYJIUPYIOIINE OTHOILIICHHUE YEIOBEKa K YeIOBEKY, OOIIECTRY,

OKpY>Karollen cpere;

mpaBa U 00S13aHHOCTH TPAXKTaHNHA;

— OCHOBBI TPYJIOBOTO 3aKOHO/IaTEILCTBA;
OCHOBBI X035 CTBEHHOTO TPaBa;

— OCHOBHBIC HAIIpaBJICHUA aHTHKDppynHHOHHOﬁ JesTeIbHOCTU B PD

Ymems:
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— HCNOJb30BaTh dTUYECKUE U NIPABOBBIE HOPMBI, PETYIUPYIOIINE OTHOIICHUE Ye-
JIOBEKA K YEJIOBEKY, OOIECTBY, OKpPYXKAOIeH cpejie, UCIIONb30BaTh IIpaBa U CBOOOIBI Yello-
BEKa U IpaXkJlaHuHa MIPU pa3pabOoTKe COLHAIBHBIX IPOEKTOB;

— HCIIOJB30BaTh U COCTABIIATH HOPMATHUBHBIE U NIPABOBBIC JOKYMEHTBI, OTHOCSIIU-
ecs K Mpo(heCCHOHATBHON JEATENbHOCTH, NPEeIIPUHUMATh HEOOX0IMMBIE MEPBI K BOCCTa-
HOBJICHUIO HapyLIEHHBIX [1PaB;

— PpeaJM30BBIBATH MpaBa M CBOOOIBI YENIOBEKA U TPaKJaHUHA B Pa3IMYHBIX cepax

JKU3HEAESTEIILHOCTH.

Braoems:
— HaBbIKAaMH MTPUMEHEHHS 3aKOHOIATEIILCTBA MIPU PEIICHUH MPAKTHYECKUX 33]1ad.

3. KpaTkoe cojep:kaHue JUCHUATLIHHBI

Pa3zoen 1. Ocnogvl meopuu cocyoapcmea u npasa

1.1 OcHOBBI TEOpPHH TOCYIApPCTBA

1.2 OcHOBBI TEOpHUU TIPaBa

Pazoen 2. Ompacnu nybauunoeo npasa

2.1 OcHOBBI KOHCTUTYIIMOHHOTO MpaBa

2.2 OCHOBBI JMHHUCTPATUBHOTO TIpaBa

2.3 OCHOBBI YTOJIOBHOI'O TpaBa

2.4 Koppynius Kak COIMaIbHOE ¥ TPABOBOE SIBJICHUE B COBPEMEHHOM OOIIIECTBE

2.5 OCHOBBI 9KOJIOTHYECKOIO MTpaBa

2.6 HopmaruBHOE mpaBOBOE pEryaupOBaHUE 3alIUThl WHPopMaIuu. [IpaBoBbIe OCHOBEI
3alIMThl TOCYJAPCTBEHHOMN TalHBI

Pazoen 3. Ompacau yvacmnozo npasa

3.1. 'paxknaHcKoe MPaBO: OCHOBHBIE MOJIOKEHUS OOIIEH YacTy.

3.2. ABTOpcKOE W TATEHTHOE TIPaBO W  TpaBOBas  3allUTa  Pe3yJbTaTOB
UHTEJUICKTYaJIbHOM.

3.3. OCHOBBI X035IICTBEHHOTO (TIPEANPUHUMATEIHCKOTO) MPaBa.

3.4. OcHOBBI ceMeiHOro npaBa

3.5. OCHOBHI TPYIOBOTO TIpaBa

Pa3zoen 4. Ocobennocmu npasosozo pe2ynrupogarus npogeccuoHaIbHol 0essmenbHOCMuU 8
OMOENbHBIX OMPACAX XUMULECKOU NPOMbIULTIEHHOCU

4.1 OCHOBBI  HAaIMOHAJIBHOM  0E30MacHOCTH, TOCYJapCTBEHHOMN
MOJINTUKU U 3aKOHOJATEIBCTBO B 00JIacTH 0OecreueHus SAAepHOM U pagualiiOHHOM
0€30MacCHOCTH.

4.2 OcoOEHHOCTH TPAaBOBOTO PETYJIMPOBAaHUS TpyAa pPabOOTHUKOB
XUMHYECKON IMPOMBIIUIEHHOCTH.

4.3 HopmaTtuBHo-nipaBoBasi 0aza peryJupoBaHHsS XMMHUYECKOH U

HedTexuMHuueckoit orpacnu B Poccuu.
OO611ee KOIMYECTBO pa3/IeiioB 4.
4. O0beM yueOHOH AUCHUIIIMHBI
s oucyuniun, uzyyaemvix 8 meueHue 00H020 cemecmpa.

O0beM TMCUMTLTHHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
4. 4.
O01mas TPyI0eMKOCTh JMCIHILIHHBI 3 108 81
KonTakTHasi padoTa — ayIuTOPHBIE 3aHIATHSI: 0,22 8 6
Jlexun 0,11 4 3
[TpakTuueckue 3anstus (113) 0,11 4 3
CamocrosiTesibHas padora 2,78 100 75

39



KonTtakTHas camocrosiTenbHas paborta 278 0,2 0,15
CamMocTosITeIbHOC H3YUYCHHE PA3/ICTIOB TUCITUTLIMHBI ' 99,8 74,85
Buja kourpoJs: 3auer

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Dusnocodpus»

1. Heas aucummianubl «dunocodpus» — cHopMuUpoBaTh y CTYIESHTOB KOMILIEKCHOE
MPEACTABICHUE O POJM M MecTe (uiocodhun B CHCTEME TYMAaHHMTAPHBIX, COIMAIBHBIX H
€CTECTBCHHBIX HayK, TTO3HAKOMHTH MX C OCHOBaMU (prstocohcKoro 3HaHUS, HEOOXOTUMBIMU IS
PEIICHUS TEOPETUUYECKUX U TMTPAKTUUYECKUX 3a]1a4.

2. B pe3ysbTare n3yueHus JUCHUIJIMHBI 00yYAIOMIUIACS TOJIKEH:

OO6maate ClIeTyONMMA KOMIIETEHITUAMH U MHIUKaTOpaMu ux goctwkenus. YK-5.4, VK-
5.5, YK-5.8, YK-5.9, VK-5.14.

3HATh: OCHOBHOE COJICpP)KaHHME TJIABHBIX (PMIOCOPCKUX IIKOJ | HaIpaBiCHUH,
MPEICTAaBUTENICH 3THUX IIKOJ, CBSI3b M pa3inyue UX (QUIOCOPCKUX HJCH, CBSI3b HCTOPHKO-
bunocopckux KOHUEHIHMI ¢ COBPEMEHHBIMHU MPOOJIeMaMy HHAWBHUIYaTbHON U OOIECTBEHHOM
JKU3HH;

yMeTb: TIOHMMaTh W  aHAIM3UPOBATh  MHUPOBO33PEHYECKUE, COLUAIbHBIE U
WHIUBUTyaJIbHBIE TIPOOJIEMBI COBPEMEHHOM KU3HHU; TPAMOTHO BECTH JUCKYCCHUIO, aHATTM3UPOBAThH
OCOOCHHOCTH MEXKYJIBTYPHOTO B3aUMOJICHCTBUSA, OOYCIOBIECHHBIC pa3IWYHeM ASTHYECKHX,
PEMTHO3HBIX W IICHHOCTHBIX CHCTEM, OMHPAasCh Ha HApaOOTaHHBIM B wctopuu (rmocodun
MaTepuai; NPUMEHATh MOJIy4eHHble (GMIOCOPCKUE 3HAHUS K PEHICHHIO MpOodecCHOHATBHBIX
3aj1ad4;

BJIA/JIeTh: MPEACTaBICHUsIMU O (puaocoduu Kak HayKe U CUCTEME IICHHOCTEH, ee MecTe B
CUCTEeME TYMaHUTApHOTO 3HAHHS, OCHOBAaMH (HIOCO(PCKOTO MBIIIICHHS; KaTerOpUaIbHBIM
anmnapaToM M3y4aeMoil TUCIHUILIMHBL, GUIOCOPCKUMHU METO/IaMU aHalU3a Pa3IUYHbIX MpodIeM,
HaBbIKAaMU (PMIOCO(PCKOW KYIbTYPHl JJIsi BBIPAOOTKH CHCTEMHOIO, IICJIOCTHOTO B3TJISAa Ha
JIEMCTBUTEIHOCTh U MECTO XUMHUH U XUMUYECKON TEXHOJIOTUHU B LIEIOCTHOW KapTUHE MHPA.

3. Kparkoe conep:kanue THCHUTIIAHBI

Brenenue. dunocodusi, ee MporuCXokIeHUE U POJIb B 00IIIECTBE.

Pasoen 1. Ocnosnuvie ¢hunocogpckue wikonoi.

AnTnuHas ¢uiocodus (nocokpatuku, coductsl, Cokpar, J[emoxpur, IlnaTon,
ApucroTenb, 3UIMHUCTHYECKH-pUMCKas ¢unocopus). OCHOBHBIE MPOOIEMbl CpPEIHEBEKOBOM
¢unocopun u snoxu Bospoxaenus. Punocoduss Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemerkas kiaccuueckas ¢unocopus. Pycckas gunocopus XIX —
XX BB. OcHOBBI MapKcUCTCKOM pustocouu. OCHOBHBIE HANIPABIICHUS COBPEMEHHOM (humocodum.

Pa3zoen 2. Qunocoghckue konyenyuu 6vimusi u RO3HAHUSL.

[Ipobnema OwiTust B uctopuu ¢uinocodpun. I[loHATHS MaATEPHAIBHOTO U HJIEATHHOTO.
OcHoBHBIE (unocockue HampaBieHUs: MaTepHaau3M U ujaeanusM. IlpuHiun riaobaabHOro
ABOJIIOIMOHU3MA B COBPEMEHHON HAYYHON KapTHHE MUPA.

Konnenium npocTpancTBa U BpeMEHH B UCTOPUU HHIIOCODUHN U HAYKH.

[Ipoucxoxaenue coznanus. Ponps Tpyaa B IpOMCXOKIEHUN cO3HaHus. Mneanucruaeckue
U MaTepUaJIMCTUYECKuE KOHUenuuu co3HaHus. Co3Hanume u  Mo3r. Co3HareiabHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

Konnenuuu rHoceosoruu B HUCTOpUH  (QUIOCOPHUU: CEHCYyallu3M, palMOHaIU3M,
CKEINTUIIM3M, arHOCTUIIN3M, KOHIIEIIHS BPOXKIECHHBIX UeH, apruopu3M. J(nanexkTuka mo3HaHus:
4yBCTBEHHOE U pallioHanbHOe. OCHOBHBIE TEOPUU UCTHHBI.

Pazoen 3. Ilpobnemsvt uenosexa 6 gpunocoguu.

Yenosek kak npeaMer ¢punocodckoro anaamsa B uctopuu puiocoduu. Ipoucxoxnenue
YyelloBeKa: MPUPOJHbIE U COLMAIbHBIE YCIOBUS AaHTPOINOCOLMOreHe3a. buonoruueckoe u
COLIMAJIbHOE B YyesloBeke. THAMBUA, MHANBUYaIbHOCTb, TUYHOCTb.
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CwmpbIch XM3HU W TIpeIHa3HavYeHHe uenoBeka. JKu3Hb, cMepTh, OeccMmeptre. [IBrkeHue
HEHACWIIMSA, €ro pojb B coBpeMeHHOHW xu3HH. llemn u nenHoctu. CBoOoma BoUu U
OTBETCTBEHHOCTH JIMYHOCTH. HpaBCTBEHHBIE, pETUTHO3HbIE, SCTETUUECKHE IEHHOCTH.

Pa3zoen 4. Qunocogus ucmopuu u obuecmsa

YenoBek B cUCTeMe COLUAIbHBIX CBsI3el. JIMUHOCTH 1 Macchl, cB00O1a M1 HEOOXOAUMOCTb.
Owiocodust uctopuu: (GopManMoHHAS € UBWIM3AIMOHHAS KOHICIIMM HUCTOPHUYECKOTO
pa3zButusa. [IporpeccucTckue W UMKIMYECKHE MOJENHU pa3BUTHs. [700anpHbIe MpPOOIEMBI
coBpeMeHHOCTH. KOHIeNHs YCTOWYMBOTO pa3BUTHUS U CIICHAPUHU OYIYIIETO.

OO6mecTBO U ero cTpykrypa. CounanbHasi, MOJUTHYECKas U 1yX0oBHas cepsl oO1IecTBa.
Konnenmuu rocyaapcTsa B uctopuu grutocodcekoii mpiciu. ['paxkaanckoe 00mECTBO U IPaBOBOE
rocyaapcTBo.

Pasoen 5. Qunocoghckue npobremvl Xumuu u XumMuieckou mexHoai02ul

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4dHOTO 3HAaHHs, €r0 METOJbI U (POPMBL.
Hayunsie peBostonmu U CMEHa TUIIOB palMoHabHOCTU. Hayka B COBpEeMEHHOM Mupe. DTHKA
HAyKH U OTBETCTBEHHOCTh YYEHOTO.

[Ipobnema cooTHomIeHUsT Hayku U TeXHUKU. ColuanbHble TMOCIEACTBUS HAYYHO-
TEXHUUYECKOTO TMporpecca. IDTUYECKHE M HKOJIOTMYECKUE HMMIIEPATUBbI Pa3BUTHSA HAYKH U
TEXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas MpobiieMa XMMHUH KaK HAyKH U
npousBojcTBa. llemn W 3amaum  xumudeckod — TexHonormw. Crnemmduka  XHMHKO-
TEXHOJIOTHYECKOT0 3HaHUs: (PyHIaMEHTAIbHOE U MPUKIATHOE, SMIIMPHUECKOE U TEOPETUIECKOE.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunbt yueOHO# paboThI 3E Axap. 4. Actp. u.
Oomas TPYAOEMKOCTh  JUCHUIIHHBI 1o 4 144 108
y4eOHOMY ILIaHy
Konrakrhas padora (KP): 0,33 12 9
Jlextuu (JIek) 0,22 8 6
[Tpaktuueckue 3ansatus (I113) 0,11 4 3
CamocrositesbHas padora (CP): 3,42 123 92,25
CamocrosiTenbHOE U3YUEHUE Pa3IesIOB TUCIUILTAHBI 3,42 123 92,25
Bua konrpous: JK3aMeH
JK3aMeH 0,25 9,0 6,75
KonTakTHas paboTa — mpoMeKyTOYHAS aTTECTALIUS 0,4 0,3

0,25

[ToaroroBka K 3K3aMeHy 8,6 6,45

AHHOTaALUA paﬁoqeﬁ nporpaMmbl JTUCHUIIJIMHBI
«OCHOBBI YdKOHOMHKH U YupaBJjiecHUA MPOU3BOACTBOM)

1 Hesb AMCUMIIMHBI — TOTY4Y€HUE CUCTEMBI 3HaHUI 00 5KOHOMUYECKHX 3aKOHOMEPHO-
CTIX (YHKIMOHUPOBAHUS IPOMBIIUIEHHOTO MPOU3BOJICTBA B CHUCTEME HAI[MOHAJIHHOW 3KOHO-
MUKH, (HOPMUPOBAHHE YKOHOMHYECKOT'O MBIIIJICHUS M UCIOJIb30BAHUE TOJYYECHHBIX 3HAHUH B
IIPaKTHUYECKON JEATEIbHOCTH.

2 B pesyabraTe H3y4eHHs] JUCHHUILINHBI 00y4aI0IUICS T0JI/KEH::

Obaaoams cleayomUMU KOMIETECHIUSIMH U UHAUKATOPAMH UX JTIOCTHIKEHUS:

VK-10.1; YK-10.2; YVK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4, OIIK-3.5; OIIK-3.6;

OIIK-3.7; OIIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17

3nams:

- OCHOBBI 5KOHOMUYECKOW KYJIbTYpbI, B TOM YKCII€ (UHAHCOBOM IrpaMOTHOCTH;
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- OCHOBBI POCCHUICKOM MPABOBON CHUCTEMBI U POCCHIICKOTO 3aKOHOJIATEIbCTBA, TPABOBBIE U

HPABCTBEHHO-ITHYECKHUE HOPMBI B chepe nmpodecCHoHaTbHON AeSITENFHOCTH;

- IPaBOBBIE HOPMBI, PETYJIHPYIOLIUE OTHOIICHUE YeIOBEKa K YeJI0BEKY, OOIIECTBY,

OKpY>KalolleH cpere;

- OCHOBHBIE KaTE€rOpUHU U 3aKOHBI SKOHOMUKHY;

- OCHOBBI 95KOHOMHYECKOU JIEATETbHOCTH NPEINPUSATHS, €0 CTPYKTYPY U OTPACIICBYIO
crenuduKy; KiaccuuKaiuo NpeanpusaTuil o MPaBOBOMY CTaTycCy;

- COJIEpKaHKE ITAINOB Pa3padOTKU ONEPATUBHBIX IJIAHOB PaOOTH IEPBUUHBIX

MIPOU3BOJCTBEHHBIX MOAPA3ACICHUMN.

Ymems:

- HCII0JIb30BaTh 3HAHUS OCHOB YKOHOMMUKH MPU MPUHATUU OOOCHOBAHHBIX PELICHHI B
pa3NUYHBIX 0071aCTAX ACSITEIHHOCTH;

- UCIIOJIb30BaTh 3HAHUSI OCHOB YKOHOMMKH ITPU PELLIEHNH TPOU3BOJICTBEHHBIX 33/1a4;

- OCHOBAMH XO3SIICTBEHHOI'O ¥ 3KOJIOTHYECKOTO 11paBa;

- IPOBOJANTH TEXHUKO-3KOHOMUYECKUM aHAJIN3 UHKEHEPHBIX PEIICHUI.

Braoemy:

- HaBbIKaMU BbIOOpa YKOHOMHYECKH 00OCHOBAHHBIX PEIICHUN B pa3IMYHBIX 00JIACTIX

KHU3HECATEIbHOCTH;

- METOJIaMH Pa3pabOTKH MPOU3BOACTBEHHBIX TPOrPaMM U IJIAHOBBIX 3aJaHUM JUIS

MEPBUYHBIX TPOU3BOJICTBEHHBIX MMOIPA3ICICHHM;

- HaBbIKaMU BbIOOpa YKOHOMHUYECKH 0OOCHOBAHHBIX PEIICHUH C yUeTOM HUMEIOIINXCS

OTpaHUYCHUH.

3 Kpartkoe coaep:xaHue TUCHUILUIHHBI

Pa3nea 1. Beenenne. OcHOBBI PHIHOYHOM IKOHOMHKH

Tema 1: DxoHOMHUECKHE TOTPEOHOCTH, OJ1ara U pecypchbl. JKOHOMUYECKUE CUCTEMBI U UX
cymHocTh. OOIIeCTBEHHOE MPOU3BOACTBO U SKOHOMUYECKHE OTHOIeHUs. [Ipon3BoacTBEHHBIE
BO3MO>XHOCTH OOIIIECTBAa U SKOHOMHYECKHIA BbIOOP. KprBas mpou3BOACTBEHHBIX BO3MOXKHOCTEH.
3aKoH yObIBaIOIIEH MpeeIbHOM MOIE3HOCTH. THITBI U MOJIETTH SKOHOMHYECKUX CUCTEM. DJIEMEHT
HKOHOMUYECKOU cucTembl. TpaauiinoHHas SkoHoMHuYecKas cuctema. CoOCTBEHHOCTh: (POPMBI U
MyTU UX NpeoOpa3oBaHMUsL.

Tewma 2: PeiHOYHBIN MeXaHU3M cripoca U npeioxeHus. CoBepllieHHas U HeCOBepIIeHHAs
KOHKypeHUHU. ToBapHbIN (PBIHOYHBIN) TUI OOIIECTBEHHOTO Mpou3BoAcTBA. CYyIIHOCTh U YCIIO-
BHsI BOSHUKHOBEHHUS pbIHKA. BUJIBI phIHKOB U X cTpyKkTypa. @yHKIMU pbiHKa. ToBap U €ro cBOM-
ctBa. Cripoc 1 nnpeasio’keHne Ha poiHKe. [IoHATHE «3M1acTUYHOCTY. DIIaCTUYHOCTh CITPOCa U Mpei-
JIO’KEHMsI, ToueuHas U AyroBasi. COBEpIIEHHAas] U HECOBEPIICHHAas: KOHKYpEeHIMU. MOHOMOoIus.
Maxkcumu3zanusi NpuObUTM MOHOMIONIKUCTOM. OIUTONOHs.

Tema 3: [loHaTHe HAIMOHATHLHONW YKOHOMHKH, OCHOBHBIE MaKpPOIKOHOMHMYECKHE TTOKa3a-
Tenu. [IoHATHS COBOKYITHOTO CIIpOCa U COBOKYITHOTO MPEIOKEHUS, PaKTOPhI, BIUSIIONINE HA UX
u3MeHeHus. [lorpebnenus u coeperxeHus. JKOHOMUUECKUi kpyroobopot. IlpousBoacTso, ooMeH
u pacnpenenenue. [lorpednenue, coepekxeHre, MHBECTUIIMNA TOBAPOB U YCITYT.

Tema 4: ®unancoBas cuctemMa u (UHAHCOBas MOJUTHUKA oOIIecTBa. [ ocynapcTBeHHBIN
OI0/KET M TOCYIapCTBEHHBIN AoaT. Hamoru u HajmoroBasi cucrema.

Pa3jen 2. JxoHOMHYeCKHE OCHOBBI YIIPABJIeHUS IPOU3BOACTBOM

Tewma 5: Tlpennpusitie kKak CyOBEKT PBIHOYHOTO XO3SHMCTBA. DKOHOMHYECKHE 3aKOHBI U
O0COOCHHOCTH MX TIPOSIBIICHUS HA MIPEeANPUATHH. PoIb crieruanyicta XuMU4eCcKO MPOMBIIIEHHO-
ctu. [Ipennpusitue B cucreMe ppIHOYHOM AKOHOMUKH. [Ipenanpusarue — kak cyOBeKT U OOBEKT
MpeIPUHIMATEIBCKON AeITeTbHOCTH. 3aKOHOAaTeNbHas 0a3a MPeANPUHIMATEIECKON e Telb-
HOCTH. HOpMaTUBHO-TIPAaBOBHIE aKThI, PETJIAMEHTHPYIOTNE MeATeILHOCTE TpeAnpusTas. Opranu-
3aIIMOHHO-TIPABOBBIE (POPMBI MPEANPUHUMATEIBCKON EATENBHOCTH U KPUTEPUU HX BhIOOpA.
®opmbl cOOCTBEHHOCTH. BHENIHSIS M BHYTPEHHSIS Cpeia IPEATPUSITHS.

Tema 6: MarepuanbHO-TexXHUYECKast 0a3a Mpou3BoAcTBA. ChIpheBasi U TOTUIMBHO-DHEPIe-
TAYECKasi 0a3a XUMHUUECKUX MPOU3BOJACTB. [[pon3BOACTBEHHAS MpOrpaMMa U MPOU3BOICTBEHHAS
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MOILIHOCTb Npeanpusitusa. KauecTBoO U KOHKYpEHTOCHOCOOHOCTh HMPOAYKIMH. DKOHOMUYECKOE
00oCcHOBaHME BBIOOPA CHIPbS U TOILIMBA. PecypcocOepexenne. AnbTepHATUBHBIC HCTOYHHK ChI-
pbst ¥ 3HEeprun. Opranuszanus CKIaJCcKoro Xo3sicraa.

Tema 7: MarepuaiabHO-TEXHHUECKUE pecypchl npeanpusTis. OCHOBHbIE POU3BOJICTBEH-
Hble (POHJIBl XMMMUYECKUX HPEANpPUATHH: MOHATHE, Ki1accupukanus u crpykrypa. [lonsrue u
CTPYKTYpa OCHOBHBIX CpeAcTB. OlleHKa OCHOBHBIX CPEACTB. MeTO bl OLIEHKH OCHOBHBIX (POHIIOB.
[Toka3zarenu MCIOJIb30BaHMUSI OCHOBHBIX ITPOU3BOACTBEHHBIX (POHI0B. MI3HOC M amopTu3aius oc-
HOBHBIX (hoHA0B. OneHka 3¢(HEeKTUBHOCTH HCIIOJIb30BAHUS OCHOBHBIX MPOU3BOJICTBEHHBIX (POH-
JoB. Bocripon3BoacTBO OCHOBHBIX cpelcTB. OOOpPOTHBIE CPEACTBA MPENIPUATHS: IOHATHE, CO-
CTaB " CTpyKTypa. McTouHnku popMupoBaHus 000pOTHBIX cpeacTB. Ob6opaunBaeMocTb 000pOT-
HBIX cpelcTB. MaTepHuanbHble 3amackl Ha npeanpuaruu. OnpeneneHue noTpeOGHOCTH B 000poT-
HBIX CPEJICTBAX.

Tema 8: Tpynossle pecypcbl npeanpusTus. [lepconan npeanpusitus u ero ctpykrypa. Oc-
HOBBI OpraHM3aLUH TPYAA Ha npeanpusaTu. (H(HEeKTHBHOCT UCIIOIB30BaHUS TIepCoHaNa 1 pado-
yero BpeMeHH. [Ipon3BoauTenbHOCTb Tpyaa U omiaTa Tpyaa. Opranusanus 3apab0THOH I1aThl HA
npeanpustan. CoCTaB v CTPYKTypa MPOMBIIIIICHHO-TIPOU3BOACTBEHHOTO nepconana. [IponsBoam-
TEJIBHOCTh TPYZa: MOHATHE, IOKAa3aTean U METO/bl u3MepeHus. MHauBuayanbHast 1 0OILeCTBEeH-
Hasl IPOU3BOJUTEIBHOCTD TPy/Aa. Pe3epBrl M PaKTOPHI MOBBIICHHUS TPOU3BOAUTEIBHOCTH TPY/IA.
@DopMbI, CUCTEMBI U pa3Mep OIUIAThI TPYa Ha IPEANPUATHH.

Pazgen 3. TexHMKO-)KOHOMUYECKHIT AHATU3 HHAKEHEPHBIX pelleHui

Tema 9: Jloxoab! 1 pacxo/ibl Ha IPOU3BOJICTBO, U PEAIN3ALUIO IPOAYKIUH NIPEAPUATHUS.
W3 nepKKu Mpon3BOACTBA MPOIYKIHHU (ce€0ECTOMMOCTD), MPHUOBLTL, pEHTa0ETFHOCTh U IIEHO00pa-
3oBaHue. [loHsATHE 3aTpaThl HA MPOU3BOJCTBO U peaTU3aIUI0 IPOAYKIMH (cedecTouMOCTh). Buabl
¥ 3HaYeHHE Kiaccuduranmu 3aTpaTt. CTpyKTypa 3aTpaT Ha MPOU3BOICTBO U PEATU3aIUIO0 TPOIYK-
K. TeXHUKO-?)KOHOMMUYECKHH aHaJIN3 MHKEHEPHBIX pereHnid. OcoOeHHOCTH pacyeTa 3aTpaT Ha
MIPOM3BOJICTBO M PEATH3AIMIO IPOAYKIIMH B KOMIUIEKCHBIX MMPOU3BOACTBaX. OCHOBHBIC ITyTH CHH-
YKEHUs 3aTpaT Ha IPOU3BOACTBO NpoayKIuH. Jloxoas! npeanpusatus. [lonsTre npuObLIM 1 10X0a
IPEIPUSTHSI, METOJIBI MX pacueTa. PeHTabenbHOCTh, €e BUABI U METO bl pacueTa. [1yTu mossire-
HUS IPUOBIUTN U PEHTA0EIbHOCTH Ha MPeIpUATHIX.

Tema 10: [lenooOpa3oBaHue 1 IeHOBast MOMUTHKA. LleHa Ha MPOAYKIINIO ¥ TIPUHITHITHI I1e-
HooOpa3oBaHus. Buasl neH. CTpykTypa LieHbl, cucTeMa LieH. B3aumocss3u 1ieH u uznepxkex. Lle-
HOBas nojuTuka. PazpaboTka 11eHOBOI cTpaTeruu.

Tema 11: duHaHCOBO-KpEeIUTHBIE OTHOIIEHUS MPEANPHUITUN U CUCTEMa HAJIOroo0JI0XKe-
Hus. [loHsTHE, COCTaB M CTPYKTypa (PMHAHCOB Npeanpusatus. [IpHHINTBI HAIOTOOOIOKEHHS.
Harnoru u narexxu, ycTaHOBJICHHbIE 3aKOHOAATEIbCTBOM: BH/JIbI, CTAaBKH, OOBEKTHI HAJIOr000J10-
JKEHHS U CPOKH YILIATHI HAaJora B OFO/IKET.

4 O0beM yueOHOH THCHMIIINHBI

O0beM IMCUMILIHHBI
Bun yueoHoii padothl Axan. | Actp.
3E
4. 4.

Oo6masi TPyA0eMKOCTh TUCIHIIJIHHbI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,22 8 6
Jlexmun 0,11 4 3
[Tpaktuueckue 3austus (I13) 0,11 4 3
CamocrosiTeJibHAasi pa6oTa 2,78 100 75
KoHTtakTHas caMmocTosiTeNbHas paboTa 0,4 0,3

2,78
CamocTosITeTbHOE U3YUECHHE Pa3/IeNIOB AUCIUILIMHBI 99,6 74,7
Buj HTOroBOro KOHTPOJISI: 3ader ¢ oneHKOM
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AHHOTanuA padoyeil MPOrpaMMbl AUCUUNIMHBI
«ConuajJbHO-TICHX0J0THYeCKHEe OCHOBBI PA3BUTHS JTHYHOCTI

1. Heap gucuuminHbl — GOPMUPOBAHNE COLUATBHO OTBETCTBEHHOM JTMYHOCTH, CIOCOOHOM K
CaMOOpraHu3alMK U PA3BUTHUIO, YMEIOIIEH BBICTPAUBaTh U PEaTU30BbIBATH CBOIO KM3HEHHYIO
CTpaTervio, CrocoOHOM YIpaBIsTh CBOMM BpPEMEHEM B HOBBIX COI[MAIBHBIX pealusx, B
YCIOBUSIX  HEMPEPHIBHOTO  O0pa30BaHHS, yMEKOIIEH  OCYIIECTBIATH  COIHAIBLHOE
B3aMMOJICIICTBHIE U PEaIu30BbIBAaTh CBOIO POJIb B KOMaH/IE.

2. B pe3yabTare u3yueHus JMCUUIIMHBI 00yYAOUIUICS J0JIKEH

OO6nagarh caenyOIMMI KOMIIETEHIUSMU U UHIMKATOPAMU UX JTOCTHKEHHUS:

VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.6; YK-6.1; YK-6.2; VK-6.3; YK-6.4; VK-6.5;
VK-6.6; VK-9.1; VK-9.2; VK-9.3; VK-5.10; VK-3.5
3nams:

CYIIHOCTb MpoOJIeM OpraHu3alllui U CaMOOPraHU3aluy JUYHOCTH, €€ IIOBEJCHUS B
TpyIIIe B YCIOBUSIX COBPEMEHHOTO OOIIECTBA I HEMPEPHIBHOTO 00pa30BaHUs;
METOBl CaMOOPraHU3ALMKU U Pa3BUTHUA JIUYHOCTH, BBICTPAUBAHUA U PEATU3ALUU
TPAaeKTOPUU CaMOpPa3BUTHUS, BBIPAOOTKM LENENONaraHusi M MOTHBALMOHHBIX
YCTaHOBOK, Pa3BUTUSI KOMMYHUKATUBHBIX CIIOCOOHOCTEH U MTOBEJICHHS B IPYIIIIE;
OOIIyI0 KOHIEMIHIO TEXHOJOTMHA OpraHu3allid BpPEMEHH M  IOBBIIICHUS
3¢ (HEKTUBHOCTH €TI0 UCII0JIb30BaHUS;

METOAMKH W3YUEHUS COIMAIbHO-TICUXOJOTHUYECKHUX SIBJICHUI B cepe yInpaBiIeHHUS
U CaMOYIIPABIICHUs IMYHOCTH, IPYIIIIbI, OPraHU3aLUU.

Ymems:

IUTAHUPOBATh U PELIATh 33a4K JIMYHOCTHOTO U MPO(HECCHOHAIBHOTO PA3BUTHS;
aHAJIM3UPOBAaTh CBOM BO3MOXKHOCTH U OrPAaHUYEHHUS, HCIOJIb30BaTh METOJIbI
CaMO/IMarHOCTUKH, CAMOIIO3HAHUS, CAMOPETYJISILIUU U CAMOBOCIIUTAHMS;
YCTaHaBIIMBATh c KOJUIETaMH (ogHOrpYHITHUKAMHU) OTHOILEHUS,
xapakTtepu3symomuecs 3(p(HeKTUBHBIM YPOBHEM OOILIEHMS;

TBOPUYECKU NIPUMEHSTDH B PELICHUH MPAKTUYECKUX 33]]a4 HHCTPYMEHTBI TEXHOJIOTUI
OpraHu3al1 BPEMEHU U MOBBIIIEHUS Y(PPEKTUBHOCTH €r0 MCIIOJIb30BaHMS.

Braoemw:

— COLMAJIBHBIMU U TICUXOJIOTUYECKUMH TEXHOJOTHSMHU CAMOOPIaHM3alMM U Pa3BUTHS
JMYHOCTH, BHICTPAUBAaHUS U pealn3alii TPACKTOPUHU CaMOPa3BUTHS;

— HMHCTPYMEHTaMH ONTHMM3AalLMM HCIIOJIb30BAHUS BPEMEHHU, HABBIKAMU IUIAHUPOBAHMS
JIMYHOTO M Y4eOHOr0 BpEMEHH, HaBbIKaMH caMO0OpPa30BaHuUs;

— TEOPETUYECKUMH W TPAKTUYECKUMHU HABBIKAMHU MPEAYNPEKICHUS U Ppa3pelIeHUs
BHYTPUJIMYHOCTHBIX U I'PYNIOBBIX KOH(INKTOB;

— crnoco0aMy MOTHBAILlMU WIEHOB KOJUIEKTHBA K JIMYHOCTHOMY U NMpPOo(ecCHOHAIBHOMY

Pa3BUTHIO;

— CHOCOOHOCTSAMH K KOHCTPYKTUBHOMY OOIIEHHIO B KOMaHze, pediaekcuu CBOEro
MOBE/ICHUS U JIUJIEPCKUMH KaueCTBaMHU.
3. Kparkoe cogepixkaHue U CHUIIMHBI
Paszoen 1. Obwecmeso: Hosvie ycnosus u hakmopsl pazeumusi IUYHOCIU

ocoukrwnPE

CoBpemMeHHOE OOIIECTBO B YCIOBHUSAX INI0OaIM3alUU U HH(OpMATU3ALINH.
CoumasnbHble MPOLECCHI

WHCTUTYTHI CONMANN3any JINYHOCTH

WuctutyT 00pazoBaHus

CornanbHas 3Ha4UMOCTh Tpodeccuu.

«Mos npodeccus B COBpEMEHHOM POCCHICKOM OOIIECTBE»

Pa30er 2. Jluunocms. CoyuanvHuvle u ncuxonro2udeckue mexHoioeuu CamoopeaHu3ayuu u
camopaszeumus

1. Ilcuxosorust IMYHOCTH

2. Crpareruu pa3BUTUS U CAMOPA3BUTHUS JTMYHOCTU
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3. CamoopraHu3anys U camopean3anus JNIYHOCTH

4. JIM4HOCTB B CHCTEME HENPEPHIBHOTO 00Pa30BaHUs

5. llenenonaranue B JUYHOCTHOM M MNpo(hecCHOHAIBHOM pa3BUTHU. IlpakTukym
«IlocTpoeHue kapbepbl».

Pasoen 3. I'pynna. Coyuanvhvle u ncuxonocuieckue mexnoaio2uu 2pynnoso2o no8eoenus u

Jauoepcmea

1. Koumnextus u ero popmuposanue. Ilpaktukym «Ilcuxosnorus oOmeHus»

2. Crumm pykoBojcTBa u nuaepctsa. [Ipaktukym «KomannoobpasoBanue. JIngepcTBo»

3. IIpaktuxkym «YmnpaBneHue KOHQIMKTHBIMU CUTYAlUsIMU B KOJJIEKTUBE»

4. IlpakTukyMm «MOTUBBI JUYHOCTHOIO POCTa»

5. CouuanpHO-IICUXOJOTHYECKOe 00ecIeueHHe yIIpaBIeHHs KOJIEKTUBOM. [IpakTukym
«HckyceTBO ynpaBiaTh co00i»

OO611ee KOJIMYECTBO pa3aeiioB 3.

4, O0beM yueOHOM JMCUMILTHHBI
O0LeM TUCHUIITHHBI
Bup yuyeoHoii padoTbl Axax. | Actp.
3E
q, q,
O01masi TPy10eMKOCTh TUCIHIIHHbI 2 12 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,22 8 6
Jlekuun 0,11 4 3
[IpakTuueckue 3anstus (113) 0,11 4 3
CamocrosiTesibHas padoTa 1,78 64 48
KoHTakTHas camocTosTenbpHas pabora 0,2 0,15
1,78
CamocTosTenbHOE U3YYEHHUE Pa3AesiOB JUCIUILUIHHEI 63,8 | 47,85
Buja koHTpOJS: 3ader

AHHOTaNuA padoyeil NPOorpaMMbl JUCHUINJIMHBI
«O0mas 1 HeOpraHm4ecKass XuMusD

1 Heap AUCHUIUIMHBI — TPHOOPETEHNE 3HAHUN U KOMIIETCHIINH, ()OPMHUPOBAHUE COBPE-
MEHHBIX MPEJCTABIECHUH B 00IACTH TEOPETHUECKUX OCHOB XUMHUHU U XUMUU DJIEMEHTOB.

2 B pe3yabTaTe H3y4eHHUs IMCUUILIUHBI 00yYAIOMIMIACH 10JI2KEeH:

Obaaoams cleAyOMMU KOMIETEHIIUAMHA U UHAUKaTopamu ux noctwkenus: OIMK-1.1,
OIIK-1.5, OIIK-1.9.

3uamo:

— DJIEGKTPOHHOE CTPOEHHE aTOMOB M MOJIEKYT;

— OCHOBBI TEOPUU XMMHUECKOH CBSI3U B COEIMHEHUSAX PA3HBIX TUIIOB, CTPOSHUE BEIIECTBA
B KOHJICHCUPOBAaHHOM COCTOSTHUU;

— OCHOBHBIE 3aKOHOMEPHOCTU MPOTEKAHUS XUMUYECKUX IMPOIECCOB U XAPAKTEPUCTUKH
PaBHOBECHOT'O COCTOSIHUS;

— METObl OTMCAHUS XUMHUECKUX PaBHOBECHH B paCTBOpAaX dJIEKTPOIHUTOB;

— CTPOEHHUE U CBOMCTBA KOOPJIMHAIMOHHBIX COCIMHEHNN;

— MONy4YeHHEe, XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTaHUYECKHUX BEIIECTB.

Ymemn:

— BBITIOJTHATH OCHOBHBIE XUMHUECKHE ONIEPAIIUU, OTIPEIENIATh TEPMOIUHAMUYECKUE XapaK-
TEPUCTUKH XUMUYIECKUX PEAKIIMI W PABHOBECHBIC KOHIICHTPAIIMH BEIIECTR;

— UCMOJIb30BaTh OCHOBHBIE XUMUYECKHE 3aKOHBI, TEPMOIMHAMUYECKHIE CIIPABOYHBIE 1aH-
HBIE JIJIs1 pemeHns MpodecCHOHATBHBIX 33]1a4;
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— MPOTHO3UPOBATH BIMSHHE PA3IMUHBIX (DAKTOPOB Ha PaBHOBECHE B XMMHYECKUX PEaK-
HUAX.

Brnaoemw.:

— TEOPETUUYECKUMHU METOJAMH OIMCAHUS CTPOCHUS M CBOMCTB MPOCTHIX M CIOXKHBIX Be-
IIECTB Ha OCHOBE AJICKTPOHHOT'O CTPOCHUSI UX aTOMOB U TIOJIO)KCHHS B TIEPUOIUUECKON CUCTEME
XMMHYECKHX DJIEMEHTOB;

— OCHOBHBIMH HaBBIKAMHU PabOThI B XUMHYECKOU JIA0OpaTOPHH;

— DKCIEPUMEHTAJIbHBIMA METOJIaMU OMPECIICHUS HEKOTOPBHIX (DU3UKO-XUMUYECKUX
CBOMCTB HEOPTaHUUYECKUX COCAMHEHUH.

3 KpaTkoe coaepskanue Iy CHUNTHHBI

Pazoen 1. TlpuHIMTIBI XUMUT

1.1 Ctpoenue aroma.
BosHoBBIE CBOMCTBA MaTepHAIBHBIX 00BEKTOB. Y paBHeHHe 1¢ bpoiiinsa. CooTHOIIEHHE Heonpeie-

nenHoctei ['elizenoepra. [lonsTre o kBaHTOBOM MexaHuke U ypaBHeHuu [lpenunrepa.

1.2 Ilepuonnueckuii 3aKOH U MEpUOUYECKasi CUCTEMA.
CoBpeMeHHast GOpPMYITHPOBKA EPUOJUUECKOT0 3aKkoHa. [leproanyeckas cucrema U ee CBSA3b CO
CTPOEHHEM aTOMOB. 3aMOJIHEHUE AJIEKTPOHHBIX CIIOEB U 000JI0YEK aTOMOB B MEPUOINYECKON CU-
creme anemeHToB .M. Menaeneena.

1.3 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC MTPOIIECCHI.
Crenenu okucieHus. BaxHeime oKUCIUTENN U BOCCTAaHOBHUTENU. BakHeire cxemsl mpeBpa-
IICHUS BELECTB B OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUSX.

1.4. Xumuueckas cBsi3b U CTPOCHUE MOJIEKYJI.
KoBasneHnTHas cBsi3b, OCHOBHBIE MOJIOKEHUS METO/Ia BaJIEHTHBIX CBsi3el. PaccMoTpeHnue cxem me-
PEeKpBIBaHUS aTOMHBIX opOUTaseil mpu oOpa3oBaHUM CBA3EH B MojeKyax. I nbpuauzanus BoJIHO-
BbIX (QyHKIMH. OCHOBHBIE MOJOXKEHUS MeTo/1a MOJIeKysipHbIX opourtaneit (MO JIKAO). Meton
['unnecnu. O61IMe CBeICHNS 0 KOMIUIEKCHBIX COSIMHEHUSX, UX CTpOeHHEe. MexXMoNeKynsapHas U
BHYTPHUMOJIEKYJISIpHAs: BOJOPOIHAsA CBsA3b. VIOHHAs CBA3b KAK MPEJCIIbHBINA CiIydail KOBAJICHTHOM
cBs3u. OO1Me IpeICTaBIeHHs O MEKMOJIEKYJISIPHOM B3aUMOJICHCTBUU: OPUEHTALMOHHOE, UHAYK-
LIMOHHOE, TUCIIEPCUOHHOE B3aUMOECHUCTBHS.

1.5. IToHsiTHE O XUMUYECKOW TEPMOIUHAMHUKE.
TepMmoanHamMuueckue GyHKIUU COCTOSIHUS (XapakTepucTuueckue GpyHkunn). BHyrpennss suep-
TS M SHTAJIBIUSA, UX GU3NYECKUN CMBICI. TEpMOXUMUS U TEPMOXUMHUYECKUE YPaBHEHUS. 3aKOH
I'ecca u cnenctBust u3 Hero. [loHsTHE 00 SHTpONUH, a0CONIOTHASI SHTPOIIHS U CTPOSHHE BEIIECTBA.
M3MeHeHne SHTPONMHU B Pa3IMYHbIX IPOLECCAX.

1.6. IToHsiTHE O XUMUYECKON KHHETHKE. XUMUUYECKOE PaBHOBECHE.
OnHocTauitHBIE W CIIOXKHBIE peaKIuu. 3aKOH JNEeUCTBYOMUX Macc. KoHCTaHTa CKOPOCTH peak-
uu. MoJeKyJIIpHOCTb U MOPSAJOK PEaKLUU. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT TEMIIEPATYPHI;
DHTAJIBIINS AKTUBALUU. | OMOT€HHBIN ¥ T€TEPOTr€HHBIN KaTaaus.

HctunHoe u kaxyieecs: paBHoBecus. KoHcTaHTa XxuMudeckoro paBHoBecus. CMmelieHue
XuMHueckoro pasHosecus, npuHuui Jle-Illarense — bpayna.

Oueprus [ m66ca, ee CBsI3b C SHTpOMUEH 1 dHTANTBIUEH. Du3nyeckuil cMbICT YHepruu [ no-
6ca. DHTPONUIHBIN 1 SHTANBIUNHHBIN (hakTopkl Tporiecca. CsA3b AG’: ¢ KOHCTAHTON paBHOBECHSL.

1.7. PacTtBOpHBI. PaBHOBECHS B pacTBOpax.

[Ipoueccrl, conpoBoskIarole 00pa3oBaHuE KUAKUX UCTHHHBIX PACTBOPOB HEIJIEKTPOIIH-
TOB U AJIEKTPOJIUTOB. ACCOLIMMPOBAHHBIE U HEACCOLIMMPOBAHHbBIE AIEKTPOIUTEL. CTENEHb TUCCO-
nuanuu. KoHcranra quccounnanuu. PaBHOBecHe B cUCTEME, COCTOSIEN U3 HACBILIEHHOIO pac-
TBOpPa MaJIOPAaCTBOPUMOTO AJIEKTPOJIUTA U €0 KpUCTauioB. PaBHOBecue B pacTBOpax KOMILIEKC-
HBIX coeiMHeHu. PaBHOBecue nuccounanuy BoJIbl, HOHHOE MPOU3BEIEHUE BOJbI U €r0 3aBUCH-
MOCTBb OT TeMriepatypsl. llkana pH. I'maponus coneil.
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Pa3zoen 2. Heopranudeckas Xumust

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

Bonopoa-nepBelil 3JIEMEHT NMEPUOAUYECKON CHCTEMBI, €r0 JBOMCTBEHHOE IOJIOKEHHE.
OnemenTsl 1-2 u 13—18 rpynn nepuoandeckoi CUCTEMbl. 3aKOHOMEPHOCTH B U3MEHEHHH DJICK-
TPOHHBIX KOH(PUTypanui, BEIUYUH PaTUyCOB, SIEKTPOOTPUIIATEIbHOCTH U SHEPTUU MOHU3ALINN
aToMOB. TUNMYHbBIE CTENIEHN OKUCICHUA. XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB. 3aKOHOMEP-
HOCTH B CTPOCHHMH U CBOMCTBAaX OCHOBHBIX THUIIOB COCIUHEHUN, UX nonydeHue. [Ipupoansie co-
€IMHEHUs, IOJIyYCHUE U IPUMEHEHHUE.

2.3. Xumus d-anementos. 2.4. Xumust f- aeMeHTOB.

OnemeHTsl 3—12 rpynn nepuoanyYecKoil CUCTEMbl. 3aKOHOMEPHOCTH B U3MEHEHHUH JIEK-
TPOHHBIX KOH(UTYpalMii, BEIUYUH PAJAUYCOB, SHEPTrUU HOHHU3ALNU, XAPAKTEPHBIX CTENeHen
OKHUCIICHUS1, KOOPAMHAIIMOHHBIX YKcesl aTOMOB. [IpupoaHbie coeAMHEH s, MOTyYEHUE U COTTOCTaB-
JeHue PU3NYECKUX U XUMUYECKUX CBOMCTB IMPOCTHIX BemlecTB. CTpOeHHE U CBOWCTBA OCHOBHBIX
TUNOB coeuHeHuit. OcobeHHocTH f- 3IeMEHTOB.

4 O0bem yueOHOH TUCHMILINHBI

Beero Cemectp
Buj yuedHoii padoTbl 1 2
3E Axkan.u. | 3E | Axkan.u. | 3E | Axan. u.
Ot TPYROCMKOCTE | 95 432 7 252 5 180
JUCIUTUTAHBI
Konraxtnas — padora -1 49 48 0,77 28 0,55 20
AY/IMTOPHbIE 3AHATHSI: ’ ’ ’
Jlexuuu 0,44 16 0,22 8 0,22 8
[Ipaktuueckue 3ausarus (I13) 0,22 8 0,22 8 - -
JlaGopaTopHbie padoTsr (JIP) 0,66 24 0,33 12 0,33 12
CamocrositesibHast paboTa 10,16 365,8 5,98 215 4,18 150,8
CamocTosTeNbHOE U3yUCHHE
PA3IENOB IHCIHIITHHBT 10,16 365,8 5,98 215 4,18 150,8
Buabl konTpoJIA:
IK3aMeH 0,5 18 0,25 9 0,25 9
KonrakTtHas paborta — 08 04 04
ITPOMEXKYTOYHAsl aTTECTALMS 0,5 ’ 0,25 ’ 0,25 ’
[TonroroBka k SK3aMeHy 17,2 8,6 8,6
KypcoBas padora 0,01 0,2 - - 0,01 0,2
KonrakTtHas paborta —
MIPOMEKYTOYHAS ATTECTAIUS 0,01 02 ) ) 001 0.2
Bua uTOoroBoro KOHTpoOJIA: IK3aMeH 9x3amen, KP
Cemectp
Bup yueOHoii padoThl Beero 1 2
3E Actp. u. 3E Actp.u. | 3E | Actp. u.
Ot TPYHOGMKOCTE | 4, 324 7 189 | 5 | 135
JVCIUATUTAHBI
Konraxrnas padota- | 4 39 36 0,77 27 |055| 15
ayIMTOPHbIE 3AHATHA:
Jlexuyun 0,44 12 0,22 6 0,22 6
[Tpaktuueckue 3anstus (I13) 0,22 6 0,22 6 - -
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JIaboparopusie paboTs (JIP) 0,66 18 0,33 9 0,33 9

CamocrosiTebHast padoTa 10,16 274,35 5,98 161,25 | 4,18 | 1131
CamocrosTenbHoe U3y4eHHE
pasAenoB JUCHHUILUIAHEI 10,16 274,35 5,98 161,25 | 4,18 | 1131

Buabl koHTpOJIA:

JIK3aMeH 0,5 1,35 0,25 7,05 0,25 7,05
KonTakTHas pabota —

[POMEKYTOYHAS ATTECTAIHSI 0,5 06 0,25 06 0,25 06
[ToaroroBka K 3K3amMeHy 12,9 6,45 6,45
KypcoBas padora 0,01 0,15 - - 0,01 0,15
KonTakTHas pabota ~| 001 0,15 i ) 0,01 0.15
MIPOMEXKYTOYHAsS aTTECTALIUS

Buja uTOroBOro KOHTPOJIS: JK3aMeH 9x3amen, KP

AHHOTanuA padoyeil NPOrpaMMspl JUCHUIJIMHBI
«Oprannyeckasi XUMHSD

1 Heap AMCHUIUIMHBI — IPHOOPETCHUE CTYJCHTAMHU 3HAHUN O CTPOCHHUU OPTraHHYECKUX
COCTMHEHUH, OCHOBHBIX XUMHUYECKHX CBOMCTBAX PA3JIMYHBIX KIIACCOB OPTrAaHUUYECKUX COCTMHEHUI
U METOJIaX X MOJYYCHHUsI, KaK IPOMBIIIJICHHBIX, TaK U JJA0OOPaTOPHBIX.

2 B pe3yabTaTe H3y4eHUs] TUCHUILUINHBI 00YYAIOIIHIICS T0JI5KEeH:

Obaaoams clieqyoIUMU KOMIIETEHIUAMU U UHIUKaTopaMu ux poctumxenus: OITK-1.2;
OIIK-1.6; OIIK-1.10.

3name:

— TEOPETUICCKUE OCHOBBI CTPOCHHUS U CBOMCTB PA3JIMUHBIX KJIACCOB OPTaHMUYECKHUX COCITHHE-

HUI;

— CHOCOOBI MOJTYYSHUSI U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHMUYECKUX COETHE-
HUIL;

— OCHOBHBIE MEXaHU3MBbI IMPOTEKAHNS OPTaHMUECKUX PEaKITHiA;

Ymems:

— MPUMEHATh TEOPETUYECKUE 3HAHUS IS CHHTE3a OPTaHWYECKUX COCIMHEHUHN Pa3TUYHBIX
KJIaCCOB;

— aHAJTM3UPOBATh U NPE/ICKA3bIBaTh PEAKIIMOHHBIE CBOWCTBA OPraHNYECKHX COCAMHEHNH;
— COCTABJISITh CXEMbI CHHTE3a OPraHNYECKUX COCMHEHNH, 3aJaHHOTO CTPOCHHS;
Braoemw:
— OCHOBaMHM HOMEHKJIATYphl U KJIaCCH(PUKAIIMKM OPraHMYECKUX COSTMHEHHUH;
— OCHOBHBIMHU T€OPETHUECKUMHU MTPEACTABICHUSIMUA B OPraHMUECKON XUMUH;
— HaBbIKAMH 0OOCHOBAHUS PALMOHAIBHBIX CIIOCOOOB MOTYYEHHUS] OPraHUYECKUX BEIIECTB.
3 Kpartkoe coaep:xaHue TUCUMILIHHBI
Paszoen 1. Teopus xumuueckozco cmpoerus u HacvlujenHbvle yene8000poosl (VB).
1.1. [Ipuposa XMMUYECKOH CBS3H
[Ipupona xoBanentHoil cBsa3u. dopmyinsl JIstonca. opmanbhslii 3apsa. Teopus rudbpuam-
3anuu AO. Teopus OTTaJIKMBAaHUS 3JEKTPOHHBIX Map BajieHTHOI oOonouku (O3IIBO) u popma
MoJIeKyJl. ATOMHO-OpOUTanbHbIe MOAenu. DPdeKTsl B oprannyeckoil xumun. [lonstue o mexa-
HU3ME XUMHUYECKOH peakuuu. [IpomMekyTouHbIE COEAMHEHUS U YACTULIBI OPraHUYECKUX PEAKIIUM.
1.2 Anxanbl
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I'omonorunueckuii psan. M3zomepus. Homenkmnarypa. Crioco6s! momydenust. [IpoctpancTBen-
HOE M 3JIeKTpoHHOEe cTpoeHune. dusznueckue cBoiicTBa. OOmIas XapaKTEPUCTHKA PEaKIIMOHHON
criocooHoctu. [Toctynar XammoHza..

1.3 Crepeonzomepus

Tunsl cTepeon3oMepoB: KOHPOPMEPDI, FEOMETPUUECKHUE U30MEPBI, SHAaHTHOMEephL. OnTHye-
cKasi u3oMepusi. XUpaabHOCTh. DHAHTHOMEPHI. PaieMuyeckas cMech. CriocoObl MPOCTPAaHCTBEH-
HOT'0 N300pakeHUsI ONTUYECKUX N30MepoB. OTHOCHUTENbHAs U abcotoTHas KoHpurypanuu. [Ipo-
exnuu Oumiepa. D,L-Homenknatypa. R,S-Homenknatypa. [ToHsiTue 00 ONTHYECKOM aKTHBHOCTH
COEIMHEHUH C IByMsI aCUMMETPUYECKUMU LEHTPaMHU.

1.4 I{uknoankaHbl

I'omonoruyeckuii psaa. Mzomepus. Homenknarypa. Crioco6sr monyuenus. Kondgopmarmm.
Tunel HanpspkeHU B IUKIaX. Pu3ndeckue CBOMCTBA. Peakiuy NUKII0aIKaHOB.

Pa3zoen 2. Henacviwennvle yene6000poobi.

2.1. Ankensl

I'omonoruueckuii psan. M3zomepus. Homenkmnarypa. Crioco6sl momydenust. [IpoctpancTBen-
HOe cTpoeHue. Pru3nyecKkue CBOMCTBA. Peakum aJikeHOB.

2.2 Anxunbl

['omonornueckuit psia. Mzomepus. Homenkiarypa. Croco6st nomyuenus. [IlpoctpanctBen-
HOE U 3JIEKTPOHHOE cTpoeHne. Pu3nyeckue CBOKMCTBa. Peakunu alknHOB.

2.3. AnkaaueHsl U OJIUEHBI

[TonsiTHE O IEpUUIMKINYECKUX peakiusx. ['omonormueckuii psa. Kmaccudukanms. M3ome-
pusi. Homenknarypa. CiocoOsl nonyuenust. Peakuuu 1,3-ankaauenos. [lonsatue o nepunukinge-
ckux peakuusx. L{uknonpucoenunenue.. OcobeHnoctu peakuuii Junbsca-Anbaepa.

Pazoen 3. Apomamuueckue coeounerus.

3.1 Teopuu apoMaTuyHOCTH.

CoBpeMeHHbIE TPEJCTABICHUS O CTPOCHUH OeH3051a. ApoMaTHUECKHil xapakTtep OeH3oa.
Oueprus conpskeHus. OO1IMe KpUTEPUH apOMATUIHOCTH.

3.2 CoenuHenus 6€H30JILHOTO psa

N3omepusa. Homenknatypa. CrocoObl momyudeHus. I[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE
ctpoenue. Puznueckue cBorcTBa. OOIIas XapaKTePUCTUKA PEaKIIMOHHON CIIOCOOHOCTH.

Pasoen 4. I'anozenonpouszeoonvie. Cnupmoi, penonnl, npocmoie d¢hupbi.

4.1 I'anoreHONpOU3BOIHbIE

Knaccugukanus. Homenknarypa.

Anxun- u annmuiranorenuibl. M3omepus. Homenknarypa. Crioco6st nonydenust. Ilpoctpan-
CTBEHHOE U JIEKTPOHHOE CTpoeHHE. PU3NYECKUE CBONCTBA.

Peakuuu Hykj1€OpHIBHOTO 3aMelleHusl U OTUIeTUIeHusl. bBUMoneKyasipHbIil MEXaHU3M HYK-
Je0pHUIBHOTO 3amenieHus (SN2).

MoHOMOJIEKYIISIPHBII MEXaHU3M HYKJIEOQMIbHOIO 3aMenieHus. Peakiuu oTmerienus. -
OnumunupoBanue. Mexanusmsl E1 n E2. ApomaTtnueckue ranoreHonpou3Boable. Mexanusm 3a-
MEIIEHHI TaJIOTeHa B aKTUBUPOBAaHHBIX rayioreHapeHax (Sn2 apom). HeakTuBupoBaHHBIE Tajore-
HOIIPOM3BO/IHBIE APOMATUYECKUX YTIIEBOIOPOAOB; apUHOBBIN MEXAHU3M 3aMELIEHUS rajloreHa.

4.2 DneMEeHTOPraHUYeCKNE COCTMHEHUS.

XapakTepHuCcTUKa CBSI3€U YIIepOA-3JIEMEHT B 3aBUCUMOCTH OT MOJIOXKEHUS dieMeHTa B [le-
PUOIMYECKON CHUCTEME dJeMEHTOB. Mertamiopranndeckue coeauHenus. Homenkmnartypa. Cro-
COOBI MOTYYEHUs TUTHI- 1 MarHUHOpPraHMYecKux coeauHeHuil. Peakius ['puHbsapa, MexaHu3M.
Ctpoenne peaktuBoB ['puHbsipa. X peakuuu ¢ COeAMHEHUSIMU, COIEPKAIMUMHU aKTUBHBIN aTOM
BOJIOpOJA: KUCJIOTaMH, CIUPTAMH, aMUHAMMU.

4.3 CrnupTsl.

Opnnoaromublie criupthl. Knaccudukanus n Homenknarypa. CriocoOsl nomydenus. Ipo-
CTPaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHHE. XUMHYECKHE CBOWCTBA.
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4.4 ®enomnbl

Knaccudukanus u Homenknarypa. CrnocoObl nonydenus. dusnueckue cpoiicta. [Ipo-
CTPAaHCTBEHHOE U 2JICKTPOHHOE CTPOCHHE. XMMUYECKHE CBOWCTBA

4.5 TIpoctsbie 3¢pupsi

Knaccudpukanus n HomeHkinarypa. Crocoosr nonydenus. dusmdeckue cpoiictBa. IIpo-
CTPAHCTBEHHOE U JIEKTPOHHOE CTpOCHUE. XMMUYECKUE CBOMCTBA.

4.6 DIOKCUCOEIUHEHUS

N3omepust. Homenkiatypa. CnocoOsl nostyuenus. @usundeckue cBoiictsa. IlpocrpancTeen-
HOE M JIEKTPOHHOE CTPOEHHUE STWJICHOKCHIA. XMMHUYECKHE CBOMCTBA. MeEXaHU3MBbl peakuui 1
HaIpaBJIEHUE PacKpPbITHs Kojbla. [IpuMeHeHne B IPOMBIIIIIEHHOM OPraHU4eCKOM CHHTE3E.

Paszoen 5. Anvoezuovl, kemonwl. Kapbonosvie kuciomol u ux npousgooHuvle.

5.1. Anpaeruansl U KETOHEI

Knaccudukanms u Homenkiarypa. Croco0sl nonydenus. uzndeckue cBoiictsa. [Ipoctpan-
CTBEHHOE U 3JIEKTPOHHOE CTpoeHUEe. XMMUYECKHE CBOMCTBA.

5.2 OTHOOCHOBHBIE KapOOHOBBIEC KHCIIOTHI.

Knaccuduxanus nu Homenknatypa. CrocoObl nonyuenus. [IpocTpaHcTBEHHOE U 31IEKTPOH-
HOE cTpoeHne. PU3nYeCKne CBOMCTBA. XUMUYECKUE CBOMCTBA.

5.3 OyHKUKMOHANBHBIE MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT: TaJOTeHAHTUAPUABI (AIIIITaio-
TCHHIBI ), aHTUAPUJIBI, CTIOKHBIC YPUPHI, AMUJIBI, HUTPHJIBL.

Crnoco6s1 nonydyenusi. OcoOeHHOCTH MPOCTPAHCTBEHHOTO U 3JIEKTPOHHOTO CTpOoeHus. Baxk-
Herme cBoiictBa. Peakiuu N- u O-anunupoBaHus. ©X MeXaHU3Mbl. KETEeHBI U TUKETEHBI.

5.4 MHOTr0OCHOBHBIE KAPOOHOBBIE KUCIIOTHI.

JlnkapOOHOBEIE KUCIIOTHI JKUPHOTO B apoMaTudeckoro psiia. Homernknarypa. CriocoOsI mo-
nyuyenus. Pu3nyeckue u XuMuueckue cBoiictsa. ManonoBslit a¢up. [Tonyuenue. Ctpoenue, CH-
KucnorHocts. Peakuyu koH1eHCaMy MaJloHOBOTO 3(Upa U MAJIOHOBOM KUCJIOTHI € aJlbJIETUAAMHU.

5.5 3amMeméHHbple KAPOOHOBBIX KHCIIOT.

["anoreno3ameniennble Kuciotel. Kinaccuduxamus u Homenkiaarypa. CriocoObl moiaydeHust
O~ U 3-raoreH03aMeNIeHHbIX KUCTIOT. XUMUYECKHE CBOMCTBA. [ MAPOKCUKUCTOTHI: Kiaccuduka-
1us 1 HoMeHknatypa. CrocoObl monydenus. OcoOOEHHOCTH CBOMCTB O, 3-, Y-TUAPOKCUKHUCIIOT.
JlakTonbl. AMuHOKHCTIOTHI. CriocoOsl nmosyuenus. Ctpoenue. Baxueliue pundyeckue U XUMU-
YECKUE CBOMCTBA.

Paszoen 6. A3omcooepoicawue u cemepoyuriuyecKue coeouHeHus.

6.1. Hutpocoenunenus

Knaccudukanus u Homenknarypa. Crnoco0sl nosyuenus. IlpoctpancTBEeHHOE U 3IEKTPOH-
HOE CTpoeHHe. XUMHYEeCKHue CBOiicTBa. TayToMmepus MEPBUYHBIX U BTOPUYHBIX anudaTude-
CKHX HUTPOCOEAWHEHUI. Peakium.

6.2. AMuHBI

Krnaccuduxarus n Homenkiarypa. Criocoos! momyueHus. @uznyeckue cBOMCTBA. XUMHYE-
CKHE CBOMCTBA.

6.3 A3a- ¥ 1Ua30COoeINHEHUS

[TonyyeHnue A1Ma30COeIMHEHUI peakIeil TMa30TUPOBAHNUS: YCIOBUSI IIPOBEACHUS PEAKIIUU
Y MEXaHU3M; PAa3JIMYHs B YCTOMYMBOCTH HACKHIIIEHHBIX M ApOMAaTHYECKUX THAa30COeAMHEHH. Du-
3U4YECKUe CBOMCTBA. IIpOCTpaHCTBEHHOE U AJIEKTPOHHOE CTPOEHUE APOMATHUECKHUX IMa30COEN-
HeHUll B 3aBUcUMOCTU OT pH cpenpl, TayToMepHbIe MpeBpalieHns. XUMHUECKue CBOMCTBa. A30-
coueranue. [Tonyuenne u npumenenue azacoeguHeHuil. CuHTes.
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4 O0beM yueOHO JUCUUIIJIMHBI.

Bcero Cemectp
B yueGHOM paboThI 3 cemecTp 4 cemectp
3E Axan. 3E Axan 3E Axan.
T, .. q,
OO61m1as TpyA0€MKOCTh JUCITUILUIMHBI 9 324 3 108 6 216
KonTtakTHasi padoTa — ayIMTOPHbBIE 0,88 39 0,44 16 0,44 16
3aHATHA:
Jlexuuu 0,44 16 0,22 8 0,22 8
[Tpaktuueckue 3arstus (I13) 0,44 16 0,22 8 0,22 8
CamocTosiTejibHas padoTa 283 2,56 92 5,31 191
KonTakTHas camocTosiTeNbHas padoTa 0,4 0,4 -
CamocTosTeIbHOE H3YUCHHE Pa3IeIOB 7,87 282.6 2,56 916 5,31 101
JIUCLATLIUHBI
Bujabl KOHTPOJIS:
IK3aMeH 0,25 9 - - 0,25 9
KonTaktHas paboTa — MPOMEKYTOUHAS 04 i 0.4
aTrTecTamnus 0,25 ' - 0,25 ’
[ToAroToBKa K SK3aMEHY. 8,6 - 8,6
3ager ¢
Bu HTOroBOro KOHTPOJIS: 9 DK3aMeH
OLleHKOI1
Bcero Cemectp
Bt yue6Hof paboTs! 3 cemecTp 4 cemecTp
3E Actp. 3F Actp. 3E Act
q. q. p. 4.
OO611ast TpyA0EMKOCTh JTUCITUTUTHHBI 9 243 3 81 6 162
KonTakTHasi padoTa — ay1uTOpHbIE 0,88 24 0,44 12 0,44 12
3AHATHA:
Jlexun 0,44 12 0,22 6 0,22 6
[Tpaktuueckue 3ansatus (I113) 0,44 12 0,22 6 0,22 6
2122 | 2,56 5,31 | 143,
CamocroniTesibHasi padoTa 5 69 o5
KoHnTakTHas camocTosiTellbHas paboTa 0,3 0,3 -
CaMocTosTenbHOE U3yUeHUE Pa3/IeioB 7,87 282.6 2,56 68.7 5,31 | 143,
UCIAILINHBI 25
Buabl KOHTPOJIA:
IK3aMeH 0,25 6,75 - - 0,25 | 6,75
KonTaktHas paboTa — MpPOMEKYTOUTHAS 03 i 03
arTecranus 0,25 ' - 0,25 ’
[ToaroTOBKA K 9K3aMEHY. 6,45 - 6,45
3auver ¢
Buja nToroBoro KOHTpoOJIs: o JK3aMeH
OLICHKOI1




AHHOTanuA padoyeil MPOrpaMMbl AUCUUNIMHBI
«AHAIMTHYECKAs] XUMHSI»
1 Heab AMCUMIUIMHBI — TPHOOpPETCHHE OOYYArONTUMHUCA 3HAHUW W KOMIIETEHIIWH,
HEOOXOAUMBIX ISl pEIICHUSI KOHKPETHBIX 3371a4 XUMUYECKOTO aHAIN3a.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILUINHBI 00y4aI0IUIICS T0JIKEH::
Obnadamye cleayOUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:
OIIK-5.1; OIIK-5.4; OIIK-5.6

3namo:
e OCHOBHBIC MOHSTHUSA, TEPMHUHBI, METOABl U MPUEMbl KAaUECTBEHHOTO M KOJMYECTBEHHOTO
XUMHUUYECKOr0 aHAJIN3a;
e TCOPETUYECKHUE OCHOBBI (PU3UKO-XMMHUUECKHX METOIO0B aHAJIN3a;
e TMPUHIUIBI PAOOTHI OCHOBHBIX MPUOOPOB, UCIIOJIL3YEMBIX JIJIsl IPOBEIACHHS KAUeCTBEHHOTO
1 KOJIMYECTBEHHOI'O aHaJIN3a;
Ymemn:
e TIPHUMEHSATH NMPUOOPETECHHBIE MTPAKTUUECKHE HABBIKA B MTPOPECCHOHAIBHON JIEATEILHOCTH
JUTSL pEIICHU S KOHKPETHBIX aHAIMTUYECKUX 3a/1a4;
e MPOBOAUTH OOOCHOBAHHBIM BHIOOp METO/a aHaIM3a C y4eToM Ilelied U ocoOeHHOCTen
JTAaHHOW MPAKTUYECKOM 3a/1a4u;
e MIPOBOJUTH PacUEThl HA OCHOBE MPOBEICHHBIX UCCIICI0BAHUI;
e TIPOBOJUTH METPOJOTUUYECKYIO OIEHKY pPE3YyIbTaTOB KOJIMYECTBEHHOTO XHMHUUYECKOTO
aHanu3a
Bnaoems:
e OCHOBaMHM METPOJIOTMYECKON OLEHKH pPE3yJIbTaTOB KOJHUYECTBEHHOI'O XHMHYECKOTO
aHaJIN3a;
e IpUEMaMU UHTEPIPETALUU PE3YJIHTATOB aHAJIN3a Ha OCHOBE KBAJJUMETPUUYECKUX OLICHOK;
e METOJNOJOTHEH XHMMHUYECKMX U (PU3UKO-XUMHUUYECKHX METOJIOB aHaJIn3a, IIHPOKO
WCIIOJBb3YEMBIX B COBPEMEHHON aHATUTUYECKOMN MPaKTHKE

3 Kparkoe conep:kanue JMCIUILTHHBI

Paszoen 1. inentudukanys HOHOB 3JIEMEHTOB B pacTBOpPax

1.1 BBenenue B COBpEMEHHYIO aHATUTHYECKYIO XUMHUIO.

AHalMTHYECKass XMMHUsI KaK OCHOBAa METOIOB M3YYEHHUS M KOHTPOJIS XHMHUYECKOTO COCTaBa
BEIIECTB B MaTepUAIbHOM IPOU3BOJCTBE, HAYYHBIX HCCIIEOBAHUSIX, B KOHTPOJIE OOBEKTOB
OKpyXaroliel cpeabl. Buasl aHanusza. DIeMEHTHBIN, MONEKYJISpHbIN, (a30Bblii U W30TOMHBII
aHanmu3. KonnyecTBeHHBIN U KaUyeCTBEHHBIN aHAJIN3 OPraHMYECKUX U HEOPraHWYECKUX BEIIECTB.
XuMuyeckue, (QU3NKO-XMMUYECKHE METOJbl aHalNW3a, WX B3aUMOCBS3b, COOTHOIIEHHE U
OpUMEHeHHe. AHAJIMTUYEeCKUH CHUTHaJl KaK HOCUTENb KAauyeCTBEHHOM M KOJIMYECTBEHHOMH
uH(popmanuu o0 oObexTe aHanu3a. [locTaHOBKa aHATUTHYECKOHN 3aaul. AJTOPUTM ITPOBEACHUS
aHanmu3a: oTOOp cpenHedl  mpoObl, TOArOTOBKAa MNpoObI K  aHalu3y, HW3MEpeHue
AQHAIUTUYECKOTO0 CHUTHAJIa U €ro METPOJIOTHYEcKas OlIEHKa, pacuyeT pe3ysbTaTOB aHalln3a U MX
uHTepnpetauus. Ilpumepsl perieHus 3agad  aHAIUTHYECKOTO KOHTPOJIS B XHUMHYECKOH
TEXHOJIOTHH, B aHaJIu3e 00BEKTOB OKpYKarolien cpenbl U Ap. [IoHATHS 0 COBpEMEHHBIX METOAaxX
AJIEMEHTHOTO aHAJIM3a: aTOMHO-dMHMCCHOHHBIM aHalu3, AaTOMHO-aOCOpPOLIMOHHBIM aHaIu3,
PEHTTeHO(ITYOPECIICHTHBIN aHaU3.

1.2 Cneunguka 3a1a4 aHATUTHIECKON XUMHH.

OcHoBHBIE TepMHUHBI aHaMTHYecKoW xumuu. OOHapyxenue. OmnpeneneHue. AHaIU3.
AHaJIMTHYECKUE XMMHUYECKHE peaKkIMM KaKk OCHOBA XMMHYECKOro aHainu3a. KadecTBeHHbIE U
KOJINYECTBEHHBIE aHATMTHYECKHE XUMHUYECKHE peakunu. TpeOoBaHHS, MPEIbSIBIsIEMbIE K HUM.
Crienuduka aHATUTUYECKUX PEAKIMH, HCIOJNB3yeMbIX B aHanu3e. AHanuTHueckas Gopma u
AHATUTHYECKUE TPHU3HAKH. AHAIMTHYECKHE pEaKIUH W aHATUTHYeCKHe  A(P(EKTHL
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XapakTepUCTUKH  AQHAJIUTUYECKUX  PEAKIIMA: YyBCTBUTEIBHOCTh,  HM30UPATENBbHOCTD
(cenekTUBHOCTB). ['pynmoBble, OOIIME, YaCTHBIC, XapaKTepHbIE U CIEUU(PUYECKUE PEaKIHH.
[TyTu noBeIIEHUS H30UPATEIILHOCTH U YyBCTBUTEIHLHOCTH aHAIMTUYECKUX PEAKIIHIA.

1.3 Xumnueckue paBHOBECHS B TOMOTE€HHBIX U T€TEPOr€HHBIX CUCTEMAX, IPUMEHSIEMbIX
B QHAIUTUYECKOU XUMHH.

OCHOBHbBIE THUIIBI PpEAKLUN, NPUMEHSIEMBIX B AaHAJIUTHYECKONM XUMHH (OCaXKIEHUS,
KHCIIOTHOOCHOBHBIE, KOMIUIEKCOOOpa30BaHuUsl, OKUCICHUI-BOCCTaHOBNIEHUS). COCTOSSHUE MOHOB
JIEMEHTOB B pacTBopaXx.  KOHCTaHTBI ~ paBHOBECHMsSI ~ AHAIMTHUYECKMX  PEAKLMM:
TEPMOJMHAMHYECKHE, KOHIIEHTPAIIMOHHBIE, YyCIIOBHbIE. (DaKTOPHI, BIUSIONIME HA XUMHUYECKOE
paBHOBecHE (KOMIUIEKCOO0pazoBaHue, 00pa3oBaHne MAIOPACTBOPUMBIX COSTMHEHHI, U3MEHEHHE
CTENEHH OKHCIIEHUSI ONPENENIIeMOr0 HOHA, BIMSHHE HPUPOJBI PACTBOPUTENSl, HOHHOM CHIIBI,
TEMIIepaTyphl, COCTaBa pacTBOpa).

PaBHOBecuss B aHAIUTUYECKHM BaXHBIX MPOTOIMTUYECKUX cucTeMax. KoHcTaHThI
KHCJIOTHOCTH U OCHOBHOCTHU. Y paBHEHUS MaTepualibHOro OanaHca. Beruncienue pH pactBopos
KHCJIOT U OCHOBAaHUW Pa3IMYHOM CHIIBI, CMECel KHUCJIOT M OCHOBaHWMH. BydepHble pacTBOpHI,
UCIIOJIb3yEMbIE€ B XMMHUYECKOM aHaju3€: UX COCTaB, cBoiicTBa (OydepHas eMKOCTb, 00JacTh
OydepupoBanus), pacuer pH, mpuMeHeHHEe B aHATUTUYECKON XUMUH.

AHanuThyecKue  peakUMu  KOMIUIEKCOOOpa3oBaHHS,  OCaKICHUS,  OKUCJIECHMS-
BoccTaHOBJeHHs. OOIue, CTyneH4YaTble U YCIOBHBIE KOHCTAaHThl YCTOWYMBOCTH KOMILIEKCHBIX
coenquHeHuil. lcnosnb3oBaHue peakuuil KOMILJIEKCOOOpPa30BaHUS B AaHAJUTUYECKOW XUMHUH
(oOHapykeHHE M KOJHYECTBEHHOE OIpejAeNieHHue, MacKupoBaHue). Vcrosb3oBaHHME peaKIHii
OCAXKIEHMSI B aHATMTHUECKUX 1esix. KoHcTaHTa paBHOBECHS peakliUui OCaKICHUS-PACTBOPEHUS;
(bakTopbl, BIUSIONIUE HA PACTBOPUMOCTh OCaIKOB. PacueT ycnoBuil ocakaeHHs] U PaCTBOPEHUS
ocagkoB. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE paBHOBecus. CTaHAApTHBIA U pealbHBIN
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE TTOTEHIUAIIBI.

Xumuueckue U (PU3UKO-XUMHUECKUe crocoOsl onpeaenenus pH pactBopos. PaBHOBecus
AHATUTUYECKUX PEAKIN KOMILIeKco0Opa3oBaHus U ynpasieHue uMu. DakTopbl, BIUSIONINE HA
HaIpaBJIEHUE OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. KoHcTaHTa paBHOBecHUS U €€
XUMHKO-aHAJIUTHYECKOe 3HaueHue. PacueT ko UIIMEeHTOB MOOOUHBIX PEaKIHH.

1.4. KauecTBeHHBIE U KOJIMYECTBEHHbIE AHAIUTUYECKHE PEAKUUU C OPraHuYeCKUMU
AHAJTUTMYECKUMH peareHTaMu B aHAJIM3€ HEOPTaHUYECKUX BELIECTB.

Opranunueckue ananutudeckue peareHTsl (OP). Knaccupuxanus OP no tuny peakiuii ¢
Heopranumueckumu uoHamu. Kommiekcoobpasyromue OP u  crpoeHuMe uX MOJEKY:
(yHKIIMOHAJIbHO-aHAIUTHYECKAs M aHAJUTHKO-aKTHBHas  rpynmnbel.  OcoOeHHOocTH U
npeumyniecTBa ucrnonb3oBanus OP, obnactu nmpuMeHeHHs. JONOJHUTENBHO: Teopusl ASUCTBUS
KoMIuiekcooopazyommx OP, yuer nonHoro coctostHusi OP u meramna. ['unoresa anamoruit u
IpakTU4YecKue BbIBOABI M3 Hee. [Ipupona xumuueckoil cBs3u B kommuiekcax OP ¢ nonamm
METAJIJIOB U €€ TPOSIBJICHHE B IBETHOCTH KoMiuiekcoB. Peakuuu OP ¢ xpomodopHbIMU
srieMeHTaMu. VIHTeHCUBHOCTh OKPAacKH aHATUTHYECKHX (OPM U MHTEHCHBHOCTH MOTJIOILEHHS.
Hcnonp30BaHne peakiyii OpraHM4ecKuX peareHToB B (POTOMETPHUUECKOM aHaIU3e.

Paszoen 2. KonuuecTBEeHHbIN XMMUYECKHH aHAIN3

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

Knaccugukanuss METo10B KOJUYECTBEHHOTO aHaju3a. 1peOoBaHus, MpEabsIBIsIEMbIe K
XUMHUYECKUM pEaKlUsM B KOJIMYECTBEHHOM aHajiu3e. JTambl KOJIMYECTBEHHOTO ONpPEEIICHUS.
XapakTepucTuKa pe3yJibTaTOB KOJMYECTBEHHOI'O XHMMHUYECKOoro aHanmsa. OnpeneneHue
coJiep’KaHus BEIIeCTBa B pacTBOpe, pacueTHbIe popMyIibl. CrIocoObl peicTaBIeHUS PE3yIbTaTOB
aHanmu3a. TecThl Ha BBIABIGHHME CHCTEMaTHMYECKHMX IOTPEIIHOCTEH B pe3yibTaTax
KOJMYECTBEHHOTO XMMHUYEeCKOTo aHanm3a. [Ipo6ooT6op 1 mpoOonoaroToBka.

2.2. Tutpumerpuueckuil ananus. THUITBI peakiyii, HCTIOJIb3YEMbIX B THTPUMETPUH.
TpeboBanusi, MpeIbsABIsSEMbIE K HUM.

[Tpunun tTurpumerpun. TuTpoBaHue U ero sTamnsbl. ['paduyeckoe nzodpaxxeHue mporecca
TUTPOBAHHUS — KPHUBBIE THUTPOBaHMs, WX BHUAbL. CKadyoK Ha KPHUBOH THUTPOBAHHsS, TOUYKa
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skBuBalieHTHOCTH (T.3.) m koHeunas touka tutpoBanus (K.T.T.). [lepBuunbie U BTOpUYHBIC
cTaHgapThl. [IpreMbl THTPUMETPUUECKOTO aHATIN3a: IPSIMOE U 00paTHOE TUTPOBAHHUE, KOCBEHHBIE
MeTOJbl. THUIBl peakiuii, HCIOJb3yeMbIX B TUTPUMETPUUECKOM aHalu3e; TpeOoBaHUS,
IPEIbSABISAEMbBIE K HUM.

JlonOMHUTENBHO: HHCTPYMEHTAJIbHbIE METOJAbl uHAuKanuu T19. lloTeHnmomerpuueckoe
tuTpoBanue. Merop I'pana. [lpyrue cnocoObl yCTaHOBIIEHUS! KOHEYHON TOUKH TUTPOBAHUSI.

2.3. Peakiuu HEeUTpan3aluy B KOJIMYECTBEHHOM XUMHUYECKOM aHaJIu3e.

MeTobl  KUCIIOTHO-OCHOBHOTO  TUTpoBaHMs. CyIIHOCTP METOJa KHUCIOTHO-OCHOBHOIO
TUTpOBaHUA. KpuBble KHCIIOTHO-OCHOBHOTO TUTPOBAaHMs. Pacuer u mocTpoeHrne TeopeTuIecKuX
KPHUBBIX TUTPOBAHUS CHIIBHBIX U CIAOBIX OJHOOCHOBHBIX MPOTOIUTOB. DaKTOPHI, BIUIIOMINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHMs. CrocoObl YCTaHOBIICHUS
KOHEYHON TOYKM TUTPOBaHUA. KHCIOTHO-OCHOBHBIE MHIMKATOPbI, UHTEPBAJ IEPEX0]a OKPAaCKU
UHAMKaTOpa, nokazatenb tutpoBanus (pT). IIpaBuio BeIOOpa MHAMKATOpa AJIE KOHKPETHOTO
ciaydass — TUTpoBaHus.  IIpakTMueckoe  NPUMEHEHME  pEakUMi  KUCIOTHO-OCHOBHOI'O
B3auMoieicTBus. [loTeHIIMOMeTprYECKOe TUTPOBAHNE HA OCHOBE PEAKLIUN KHUCIIOTHO-OCHOBHOI'O
B3auMoeiicTBUs. IHAUKAaTOpHBIE TOTPEIIHOCTH U UX OLIEHKA.

2.4. Ananutuyeckue peakuu KOMIUIEKCOOOpa30BaHUs U OCaXJACHUS B KOJTUYECTBEHHOM
XUMHYECKOM aHAJIN3E.

Hcnonb3oBaHne KOMILIEKCOOOpa3oBaHHUs B XMMHUYECKOM aHanu3e. Heopranumueckue u
OpraHu4ecKue JUranjabl. KOMIUIEKCOHBI U MX CBOWCTBA. Y CJIOBHBIE KOHCTAHTBI YCTOWYHWBOCTH
KOMIUIEKCOHATOB M MX IPaKTHYECKOE HCMoib3oBaHue. OOOCHOBaHUE BBIOOpA ONTHUMAIBHBIX
YCIOBUM  KOMIUIEKCOHOMETPUYECKOIO TUTpOBaHUA. KpuBble KOMILJIEKCOHOMETPUUECKOTO
TuTpoBaHus. DakToOpbl, BIUSIONIME HA BEIWYMHY CKauyka Ha KPHUBBIX TUTpoBaHUsA. CrocoObl
ycranoBieHus T.0. u K.T.T. MeramioxpomMHble HHIUKATOPbI, IPUHLIUI UX JeHCTBUSA. BbiOop
WHJUKATOpa Uil KOHKPETHOTO Ccllydass TUTPOBAaHUS. AHAJUTUYECKHE BO3MOMXHOCTH METOJa
KOMIUIEKCOHOMETPUYECKOT0 TUTPOBaHUsl. [IpMeHeHne KOMITJIEKCOHOB B aHAIIUTUYECKON XUMUU
B KQU€CTBE MAaCKUPYIOLIUX areHToB. [[piMeHeHne XUMUYEeCKUX PEeaKIHi KOMILIEKCOOOpa30BaHUs
B (OTOMETPUYECKOM aHajgu3e, B METOJ€ KOHAYKTOMETPUYECKOTO0 TUTpOBaHUA. Peaxknumn
OCHKICHHWSI B  KOJIMYECTBEHHOM XMMHYECKOM aHainu3e. ['paBUMETpUYECKHMH  aHaIu3.
TeopeTtnueckoe 000CHOBaHKE BBHIOOpPA ONTUMANIBHBIX YCIOBUM OCaXJEHUS KPUCTAIIMYECKUX U
amMopHbIX  ocaakoB. IlpuMeHeHHe XMMHUYECKHX peakUuil OCaXIeHHs B  MeToJe
MOTEHLIMOMETPUYECKOTO THUTPOBaHUs, B Merone TypOuaumerpun. OCOOEHHOCTH peakuuil
KOMILIEKCO0Opa3oBaHus (xenarooOpazoBaHusi) HOHOB MeTauioB ¢ OJ[TA. OcagurenbHoe
TUTPOBAHUE.

2.5. AHanuTHuYeCKHME pEaKUUU OKUCJICHHSI-BOCCTAHOBIEHUS B  KOJIMYECTBEHHOM
XUMHYECKOM aHaJIN3e.

OKHCIUTENBHO-BOCCTAHOBUTEIbHAS PEAKIUS U OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIN
noteHuuan. KOHCTaHThl paBHOBECUS OKHCIMTEIbHO-BOCCTAHOBMUTEIBHBIX peakiuil. BriOop
TUTPAHTA U ONTHUMAJIbHBIX YCIOBUW TUTPOBaHUsA. KpuBbIE OKUCIUTEILHO-BOCCTAHOBUTEIBHOTO
TuTpoBaHus. MakToOpsl, BIUSAIONIME HAa BEIMYMHY CKayKa Ha KpUBOH TuTpoBaHus. MHaukanus
KOHEYHOW TOYKM THUTPOBAHUS XHMHYECKUMH M  (QHU3UKO-XMMHYECKUMH  METOJaMH.
[TepmanranaTomeTpus. XapaKkTepucTuka METO/A. Ycnosus MPOBEJCHUS
NIEPMAaHTaHATOMETPUUYECKUX oInpeaeIeHui. Bemecrsa, olpezeisieMble
NepMaHraHaTOMETPUUYECKUM MeToJoM. JlocToMHCTBa W HemocTaTku Mmeroaa. Honmomerpusi.
XapakTepuCcTUKa METOJa, YCJIOBUS NPOBEACHUS HOJOMETPUYECKOTO ONPEEIICHUS BEIIECTB.
JocronHcTBa U HepocTaTku Metofa. [IpumeHeHHMe peakiuil OKHCIEHHS-BOCCTAHOBIIEHHUS B
METO/IE€ MOTEHIMOMETPUIECKOTO TUTPOBAHUSI.

2.6. NoHooOMeHHast xpoMatorpadusi B KOJIMYECTBEHHOM XHUMUYECKOM aHAIIN3e.

TpeboBanust, mpeabABIsSeMbIe K PeaKIMsIM HOHHOTO oOMeHa. 30TepMa HOHHOTO 0OOMeHa.
Beibop onTUMalbHBIX  YCIOBUH HMOHOOOMEHHOTO paslieneHusi BewlecTB. llpuMeHeHue
MOHOOOMEHHOW Xpomarorpaguu B aHATUTHYECKOW XUMHMU OPraHMYECKHMX U HEOPraHWYECKHUX
COEIMHEHUI: pa3/ielieHne, OYUCTKA, KOHIIECHTPUPOBAHHUE U T.J.
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Pa3zoen 3. BBenenue B pusnko-xuMuideckue (MHCTPYMEHTAJIbHBIC) METO/IBI aHAJIN3a

3.1. PXMA — cocTaBHas 4acTh COBPEMEHHOW aHATUTHYECKOW XUMUH.

Knaccudukanus Qu3nko-XUMUYECKUX METOJOB aHaln3a. AHATUTHUYECKUN CHUTHAN Kak
uHpopMaTuBHAs (QYHKIUS COCTaBa BEIIECTBA M €ro KoiaudecTBa. [IpuMepbl aHaIUTHYECKHUX
CUTHAJIOB U UX u3Mepenuii B ODXMA.

3.2. MeTponornyeckue OCHOBbI AaHATMTUYECKUX METO/IOB.

OcCHOBHbBIE aHAJIUTHUKO-METPOJIOTHYECKHE XapPaKTEPUCTUKH METOJIOB U Pe3yJIbTaToOB
aHanm3a, CocoObl MX OLEHKH: MIpe/iesl 0OHapYKEeHHUs, KOA(PPHUIIMEHT YyBCTBUTEIbHOCTH, HIDKHSSA
Y BEpXHss FPaHUIIA AMAIla30Ha ONpEAeieMbIX COJIEpPKaHUM, CEIEKTUBHOCTD, MMPEIIU3NOHHOCTh B
YCIIOBHAX CXOAMMOCTH (ITOBTOPSIEMOCTH ) U BOCIIPOU3BOIUMOCTH, IIPABHIIBHOCTh, SKCIIPECCHOCTD.
O606mennbie ceaenust o 'OCT P UCO 5725 (2002).

3.3. O0mias xapakTepuCTKa CIEKTPAIbHBIX, JEKTPOXUMHUYECKUX M XpOMaTorpaduyeckux
MeTo10B aHanu3a. [Ipencrasienne o poToMETpUUYECKUX, TOTEIUOMETPUUECKIX METOAAaX aHaI13a
¥ MOHHOOOMEHHOU Xpomarorpadumu.

4 O0bem yueOHOH THCUHMIIINHBI

O0beM TUCHUIIJIMHBI
Bup yuyeoHoii padoTbl Axax. | Actp.
3E
4. 4.

OO0mas Tpy10eMKOCTh 1M CHUILIHHbBI 4 144 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHUS: 0,44 16 12
Jlexun 0,11 4 3
Jlaboparopubie paboTsl (JIP) 0,33 12 9
CamocrosiTejibHasi padoTa 3,56 128 96
KoHTtakTHas camocTosTenbHas paboTa 0,4 0,3

3,56
CamocTosiTeIbHOE U3YUCHHE PA3/IeTIOB JUCIIUILIMHBI 1276 | 95,2
Bua uTOroBOro KOHTpoJIs: 3adeT ¢ OEHKOH

AHHOTanus padoveil NPOrpaMmbl AU CHUIIITHHBI
«Puznueckas XuMus»

1. IIEJ'IB AUCHUIIVIMHBI — PACKPBITH CMBICJI OCHOBHBIX 3aKOHOB, YIIPAaBJIAIONIUX XOJA0M XU~
MHYECKOI'0 Iponecca, rnmoxKasarb o0actu MMPUITIOKCHUA 3THX 3aKOHOB U HAYYHUTb CTYyIACHTA I'pa-
MOTHO HNPUMCHATH UX IIPU PCIICHUU KOHKPCTHBIX TCOPCTUICCKUX U ITPAKTUYCCKUX 3a1daY, IIOHATH
OCHOBHBIC KHHETUYCCKUEC 3aKOHOMCPHOCTH ITPOTCKAHU A XUMHUYCCKUX MTPOILIECCOB U POJIb KaTaJin3a
JJIsL XHUMHYSCKON TEXHOIOTHH.

2. B pe3yjbTare H3y4YeHUs] JUCHHUILIMHBI 00yYAIOLIMICH J0JI7KEeH:

Obaaoams clieqyOMMMU KOMIETCHIIUAMHA U UHAUKaTopamu ux noctwkeHus: OITK-1.3,
OIIK-1.7, OIIK-1.11.
Buame:
— OCHOBHBIE 3aKOHBI (PU3UYECKON XUMHUU, B3AaUMOCBSI3b QPU3NUYECKUX U XUMUIECKIX XapaKTepH-
CTHK TIpOIleCCa;
— TIyTU ONpEJeICHUs BAKHEUITNX XapaKTEPUCTUK XUMHUECKOTO paBHOBECHS (KOHCTAHTHI PaB-
HOBECHsI, PABHOBECHOTO BBIXOJ[a MPOJIYKTa, CTCTICHH MPEBPAIICHHS MCXOIHBIX BEIIECTB) U
BIUSTHUS Pa3NUYHBIX (PAKTOPOB HA CMENICHUE XUMHUECKOTO PABHOBECHSI;
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TEPMOJUHAMHUYECKOE ONMCAHNE CBOMCTB UACAIBHBIX U HEUJCAIBHBIX PACTBOPOB, MMOAXOABI K
HaXO0XICHUIO NapLHUAIbHBIX MOJIIPHBIX BEIMYMH KOMIIOHEHTOB PACTBOPA.
TEOPUIO raJIbBAHUYECKUX SBJICHUN;
TEOPUU KUHETHKH, ITyTH TEOPETUYECKOI0 pacyeTa CKOPOCTEH XMMHUYECKHUX peakLuid U orpa-
HUYEHUS B IPUMEHUMOCTH PACUYETHBIX METOJI0B;
OCHOBHBIE 4E€pPThl TOMOI€HHOI'0 ¥ I'€TEPOr€HHOI0 KaTajau3a, IPUYHUHBI YCKOPEHUs XUMHUYe-
CKOro IIpo1ecca B IPUCYTCTBUM KaTaau3aTropa.

Ymemy:
IPUMEHATh TEOPETUUYECKHE 3HAHUSA M SKCIIEPUMEHTAIIbHbIE METO/Ibl UCCIIE0OBAaHUS (pU3nye-
CKOM XMMHU TP pelIeHUH NMpohecCHOHATBHBIX 3a/1a4;
IIPEACKA3bIBATh U HAXOAUTH ONTHMAJIBHBIC YCJIOBHS MPOBEACHUS XMMUYECKOIO Ipolecca ¢
LIEJIBIO NTOTYYEHUS MAaKCUMAJIBHO BO3MOKHOIO BBIX0/1a HHTEPECYIOIIETO IIPOLYKTA;
NPUMEHSTh TEOPETHUYECKUE 3HAHUS M SKCIIEPUMEHTAIbHBIE METObI UCCIIEAOBAaHUS (PHU3Uye-
CKOM XMMHH JUISl PELIECHUs BOIIPOCOB, BOZHUKAIOIIUX IPU U3YYCHUM KUHETUKH XHMHYECKUX
pEeaKLuii;
IIPOBOJIUTH AHAIN3 M KPUTHUYECKH OLICHUBAThH IOJYYEHHBIE JKCIEPHUMEHTAIbHBIC JAHHBIC,
000011aTh 1 es1aTh 000CHOBAaHHBIE BBIBOJIBI HA 0a3e MPOBEIEHHBIX OINBITOB.

Braoemy:
KOMIIJIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOIOB (PU3UUECKON XUMHH [T PEIICHHUS KOH-
KPETHBIX MCCIIEN0BATENbCKUX 3a/1a4;
HAaBBIKAMM OIPEJCIICHUS COCTOSIHUS PAaBHOBECUS M CAMOIIPOM3BOJIBHOIO HAIIPABIICHUS XUMH-
YECKOro MpoLecca;
3HAHUSIMHM OCHOBHBIX 3aKOHOB (PM3UUECKOM XUMUHM JUIsI COAEP KaTEIbHOM MHTEPIIpETalluy Tep-
MOJAVHAMUYECKUX PACUETOB;
METOJAMH ONPEIEICHUS MOPSAAKA U CKOPOCTH PEaKIUK, YCTAHOBIICHU JINMUTUPYIOLIEH CTa-
MU ¥ MEXaHU3Ma U3y4aeMON XMMHUYECKOUN pEeaKIuu;
HAaBBIKAMM COCTABJICHUS TAJIbBAHUYECKUX DJIEMEHTOB JUJIA LEJIEH OIPEIeICHUs TEPMOINHAMH-
YECKHMX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHUS UCCIEAYEMON PEaKLINH;
3HAHUSIMM OCHOBHBIX 3aKOHOB XMMHUYECKON KMHETHUKH, BIUSHUS PA3INYHbIX (HAKTOPOB (TEM-
nepaTypsbl, JaBICHUS, KaTaJu3aTopa) Ha CKOPOCTh XUMUYECKON peaKkIuu.

3. KpaTkoe coaep:kanue q1uCHUNIHHBI

5 cemecTp

Pa3nes 1. Xumnueckass TepMOIHHAMHKA

1.1. IlepBblii 3aKOH TEPMOINHAMUKH

TepMO,Z[I/IHaMI/I‘-ICCKI/Ie CUCTCMbI U TCPMOAUHAMUYCCKHUC TAPAMCTPHI. ODKCTCHCUBHBIC U UH-

TEHCUBHBIE CBOICTBa cuctembl. TepmoauHamudeckuii mpouecc. OyHKIMU COCTOSHUSA U (PYHKINUN

npouecca. BHyTpeHHss SHEprus ¥ SHTaNIbNUA, UX cBoicTBa. Temnora u pabora kak Gpopmsl nepe-

nauu sHepruu. PaboTa pacmmpenus rasa u nosnesHas padora. @opMynHpoBKU MEPBOro Hayaia
TePMOJAMHAMUKH. B3anMOCBS3b TEIUIOTHI, Pa0OTHl M U3MEHEHWS BHYTPEHHEHW YHEPTUU B U30X0P-

HOM, I/I306apHOM 1 U30TCPMHUYCCKOM IIpOoLeccax. TennoéMKOCTh BEIIEeCTBA — N30XOpHAad U U30-
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OapHasi, MOJIsIpHAs, yAenbHas. TemoéMKOCTh HI€aJIbHBIX Ta30B, B3aUMOCBS3b MOJIIPHBIX TEILIO-
émkocteit Cp u Cv uzneanbHoro rasa. Temio€éMKOCTbh TBEPABIX BEILIECTB U KHUAKOCTEH. 3aBUCH-
MOCTB MOJISIpPHOW M300apHOI TEIUIOEMKOCTH BEIIECTBA OT TEMIIEPATyphl, SMIUPUIECKHUE ypaBHE-
HUS (CTENIEHHBIE PSAJIBI), X IPUMEHUMOCTB. 3aKoH Ky0oB Jlebast, npasuiio Jrononra u I1tu. Cpen-
Hs1s1 n300apHas TEIUNIOEMKOCTH BEIIECTBA B MHTEPBAJIE TeMIIeparyp. TemrepaTrypHasi 3aBUCUMOCTh
npupateHus sHTanbnuu Bemectsa (Ht — Ho) mpu nocrossHHOM faBiieHuH ¢ y4€ToM (pa30BbIX I1e-
pexonoB. TemnoBoit apdexT xumuueckoro npouecca. OCHOBHOE cTaHIapTHOE cocTosiHue. CTaH-
JJapTHBIE SHTAIBIINU 00pa30BaHMs U cropaHus BemlecTB. [Ipumenenue 3akona ['ecca i BeIuMC-
JIEHUS TEIUIOBBIX 3(PPEKTOB XMMHUUYECKHX U (PU3MKO-XUMHUYECKUX MpoueccoB. CBs3b TEIIOBBIX
3¢ PEKTOB MPH MOCTOSTHHOM 00bEME U MPH MOCTOSHHOM JaBICHHH. 3aBUCUMOCTh TETIJIOBOTO 3(h-
¢exTa peakuu OT TeMnepaTypsl. BeiBoa u ananus ypaBHeHust Kupxroda B nuddepennmanbHoi
dopme. UnterpupoBanue ypasHenus Kupxroga.

1.2. BTopoii 3aK0H TePMOTUHAMUKH.

Camorpou3BoIbHbIE M HECAMOIIPOU3BOJIbHBIE, 00OpaTUMbIe U HEOOpaTUMbIE, PABHOBECHBIE
(KBa3UCTaTUYECKHE) U HEPABHOBECHBIE Mpoliecchl. PaboTa paBHOBECHOIO M HEPAaBHOBECHOIO MPO-
neccos. PopMyIUPOBKM BTOPOro Hayaja TEPMOJAMHAMUKH. DHTPOINS KaK KPUTEPHIl HAaIlpaBJICH-
HOCTH CaMOIIPOM3BOJIBHBIX IIPOLIECCOB M PABHOBECHS B M30JIMPOBAHHBIX CUCTEMAX. 3aBUCUMOCTb
SHTPONMH BELIECTBA OT [APaMETPOB COCTOSIHUS (TeMIlepaTyphl, JaBjieHus, o0bema). Pacuer usz-
MEHEHUS PHTPONMH B PA3IMYHBIX IIPOLECCaX, CBA3AHHBIX C U3MEHEHUEM COCTOSIHUS UEAIbHOTO
ras3a, a Tak)Ke YUCTBIX TBEPABIX WM KUAKUX BellecTB. MI3MeHeHre S3HTPONUHU B IIPOLIECCE CMEIlIe-
HUS UICATBHBIX ra30B. Vi3MeHeHue sHTpornuu rpu Gpa3oBbIx nepexoaax. Temnosas reopema Hepa-
cta, nocrynat Ilnanka (Tperbe Hauano TepMoauHaMukh). CTaTUCTUYECKas MHTEPIIPETALs BTO-
pOro Havasia TepMOAMHAMUKY, ypaBHeHUe bonbiimana-I1lnanka. Berurcinenue abconoTHOM 3HTpo-
MY BEIEeCTBA. PacueT N3MEHEHUs SHTPONINN B XUMUYECKUX PEAKLUAX ITPH Pa3IMYHbIX TEMIIEpa-
Typax. O6veanneHHoe ypaBHeHue | u Il 3akoHoB TepMonHamuku. DHeprus ['eapmrosbia 1 3Hep-
rust ' m60ca Kak KpUTEpHH HANIPaBJIEHHOCTH IPOILIECCOB M PABHOBECHS B 3aKPBITHIX CUCTEMaX. Xa-
pakTepucThuyecKkrue QyHKIMU. 3aBUCUMOCTh 3Hepruu ['enpmronbia u sHepruu ['n66ca ot napa-
METpPOB COCTOsIHUA. TeMriepaTypHas 3aBUCUMOCTh sHepruu [ m60ca BemecTBa ¢ yuétoM (ha3oBbIX
nepexonioB. Pon dazoBoro nepexoza (mnepsslii, BTopoit). YpaBHenus ['nu60ca-I'ensmronsua. Pac-
YeT U3MEHEHUM CTaHAapTHHIX SHepruii [ m60ca u ['enbMrobiia B XAMUYECKUX PEaKIUsIX MPHU pas-
JUYHBIX TEMIIEpaTypax.

CucreMpl NEPEMEHHOI0O COCTaBa. XMMUYECKHI NMOTEHIIMAI KOMIIOHEHTA CUCTEMBI. 3aBU-
CUMOCTb XMMHYECKOI0 MTOTEHIIMAJIa OT AABJICHUS U TEMIIEPATYpHl. Y CIIOBHSI pABHOBECHUS U CaMO-
IIPOU3BOJIBHOTO MTPOTEKAHNUS IIPOLIECCa B CUCTEMAX IIEPEMEHHOIO COCTABA.

1.3. Xumuyeckoe paBHOBECHE.

MarepuanbHbIif OaJIaHC XUMHUYECKOW PEaKliuy, CTETICHb MMPEBPAICHHUS, XUMUYECKas Tiepe-
MeHHas. YpaBHEHHE U30TepMbl XUMHUECKON peakuuu (u3orepmbl Bant-I'odda). Xumuyeckoe
CPOACTBO. AHaIM3 ypaBHEHUS M30TE€PMBI JUIsl ONpEAETICHHs] HalpaBlIe€HUsI CaMOIIPOU3BOJILHOTO
IPOTEKaHUS XUMHUECKON peakIuy OT JAaHHOT'O UCXOAHOTO (HEPaBHOBECHOT'0) COCTOSIHUSA. TepMo-
JUHAMHUYECKasi KOHCTaHTa XMMHUUYECKOTO PABHOBECUS U SMIMPHUUECKUE KOHCTAHTBl XMMHUECKOTO
paBHoBecHs (Kx, Kc, Kn, Kp), ypaBHEHHS UX CBSI3U AJIs peaklUH B MJCaTbHOW ra30BOi cMecH.
KoHcTaHTbI paBHOBECHS JJIsl TOMOT€HHBIX U IT€TEPOr€HHBIX PEAKIMM, NACATBHBIX U HEUACATbHBIX
pPEaKIMOHHBIX CUCTEM (Ha mpumepax). CMeleHre XMMHUIeCKOro paBHOBECHUS IPY U3MEHEHUH 00-
miero nasnenus (T = const) u npu 106aBiIeHUN B cucteMy nHepTHOTro rasa (T = const, P = const).
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BnusiHue teMnepaTypbl Ha KOHCTAaHTY XMMHUYECKOTO PaBHOBECHUS, YpaBHEHMs N300apbl U
M30XOpbl XMMUYECKOM peakuuu. BbIBOJ, aHANIN3 U MHTETPUPOBAHKME HA3BAHHBIX YPAaBHEHMM Ha
npuMepe ypaBHeHHs 1300aphl. Pacder cpeqHero u MICTUHHOTO TEIUIOBOTO (P (eKTa XMMUIECKUX
peakLuii U3 3aBUCUMOCTH TEPMOJIMHAMUYECKON KOHCTAHTHI pABHOBECHS OT TeMIlepaTypsbl. Pacuer
KOHCTaHT PABHOBECHS XUMUYECKUX PEAKLUI U3 CTAHAAPTHBIX TEPMOAMHAMUYECKUX (DYHKIUN Be-
1IeCTB. BpIUNCIIEHHE KOHCTAaHT PAaBHOBECHS XMMHMYECKHX pPEaKLUH 10 CIIPAaBOYHBIM JAaHHBIM O
KOHCTaHTax paBHOBECHUs peakLuii 00pa30BaHUs COCAUHEHUIN U3 TPOCTHIX BEIIECTB.

Pa3zgen 2. ®a3oBble paBHOBECHS B OTHOKOMIIOHEHTHBIX CHCTEMAax

2.1. ®a3oBbIe epexoapl U Ga3zoBasi AUArpaMMa COCTOSHUS ISl OTHOKOMITOHEHTHBIX CHCTEM

da3a, KOMIIOHEHT, YUCJIO cTeneHel cBoboabl. [IpaBuno ¢a3 'mnbbca. [lpumenenue mpa-
Buna Qa3 I'mb6ca mis ananmmsza Pa3oBBIX PAaBHOBECHH B OJHOKOMIIOHEHTHBIX cHcTeMax. [[ua-
rpamMma COCTOSIHHUSI OJJHOKOMIIOHEHTHOUM CHUCTEMBI, €€ (pa3oBbIe OIS, TUHUHM U TPOHHBIC TOUKH,
BBbIpa)karolire COOTBETCTBEHHO oiHOda3Hoe, NByX(ha3Hoe u Tpexda3Hoe paBHoBecus. HachiieH-
HBII Tap, TeMrepaTypHas 3aBUCUMOCTb JIaBJICHUS HACHIIIEHHOTO napa. Kputudeckas Touka, Kpu-
TUYECKOE COCTOSTHUE BEIIECTBA, €ro 0oco0eHHOCTU. BriBoa 1 ananu3 ypaBHeHus: Knaneiipona. 3a-
BHCHUMOCTb TEMIIEPaTyphl IUIABJICHUS OT BHEIIHErO JaBJICHUS, HHTErpupoBanue ypaBHenus Kia-
nerdpoHa JijIsi paBHOBECHUSI TBEPAOE TEJO - KUIKOCThb. PaBHOBecus ¢ ra3oBoil (pa3oii, ypaBHEHUE
Kianelipona-Knay3uyca, BBIBOJ 1 HHTETPUPOBAHUE YPABHEHUS [l ONIUCAHMS JIMHUW UCIIAPEHUS
U cyOJIMManuu, UCojb3yeMble fonyieHus. OnpeneneHue KOOpAuHaT TPOMHON TOUYKH.

2.2. Onpenenenue TepMoInHaMUYIecKuX (pyHKIMK nporecca (pa3oBoro mepexoa

ITpumenenue ypaBuenus Knaneiipona-Knaysuyca 1 pacuera H3MEHEHUs TEPMOIUHAMHU-
yeckux (QyHKIMHA npu (pa30BbIX MpeBpalieHusX. B3auMocBsa3b SHTaNbNNI [U1aBIeHNS, HCTIAPEHUS
Y BO3TOHKH B TPOMHOM TOUKe. DMIHUpUUecKoe paBuiio TpyToHa.

Pa3nen 3. TepmoaunaMu4eckasi TeOpusi pacCTBOPOB
3.1. OcHOBBI TEpMOIMHAMHUKHU PacTBOPOB. [lapruanbHble MOJBHBIE BEITMUYUHbI

Knaccugukanun pactBopos. IlapuuansHsle MossipHble BelUYUHBL. YpaBHeHus ['10O0ca-
Jrorema (BeIBOJ U aHaiIn3). MeToibl onpeesieHns napuuaibHbIX MOJISIPHBIX BEJIMYUH (METOJ Ka-
caTeNIbHbIX U METO/1 0Tpe3KoB). OTHOCUTENbHBIE ApLIUATIbHBIE MOJISIPHBIE BEIMYMHBI (TTapIHalib-
HbI€ MOJIIpHBIE (QYHKIMU cMelleHus). TepMoauHamuueckue QyHKINN CMEIIEHNUS.

3.2. TepMO,[[I/IHaMI/ILICCKOe OINMMCAHUC NACAIBHBIX U HCUJACAIIbHBIX PACTBOPOB

WneanbHble (COBEpIIEHHBIE) PACTBOPHI. XMMUYECKHIA MOTEHIIMAT KOMIIOHEHTa HMJIeallb-
HOro pactBopa. TepmoauHaMuyeckue GyHKIIMN CMEIICHHUs ISl UeallbHBIX pacTBOPOB. PaBHOBE-
cue "uneanbHbI pacTBop-map", 3akoH Payns, rpaduueckas uHTepnpetanus 3akona Payns. [pe-
JIENIbHO pa30aBlIeHHbIE pacTBOPHI, 3aKOH ['eHpu. YpaBHEHHE XUMHUECKOT0 MOTEHIIMaja AJIs pac-
TBOPUTENS U PACTBOPEHHOTO BellecTBa. HenneanbHble (peaibHbIE) PACTBOPDI, MTOJIOKHUTEIbHbIE U
OTpHULATeNIbHbIE OTKJIOHEHUS OT UJealbHOCTH (0T 3aKoHa Payinst). CtaHgapTHBIE COCTOSIHUS KOM-
MOHEHTOB pacTBopa. CUMMETpHUYHAs 1 HECUMMETPUYHAsl CUCTEMBbI cpaBHEHUS. PacueT akTHUBHO-
CTeW M palMOHANBHBIX KOA((UIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB pacTBopa. TepmoauHaMuye-
cKue (PyHKIIMM CMEIIeHUs A1l HeUeadbHbIX PACTBOPOB. 3aBUCUMOCTh aKTUBHOCTH M KOO PHIIU-
€HTa aKTUBHOCTU KOMIIOHEHTA OT TEMIIEPATyphl U JaBJICHUS.
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3.3. KonmnuraTuBHbIe CBOMCTBA pa30aBICHHBIX PACTBOPOB HEJIETYUHX BEILECTB B JIETYYEM PAcTBO-
puTtene

KomnnuraruBabie cBOWCTBA pa30aBIEHHBIX PACTBOPOB HEJIETYYMX BEUIECTB B JIETYYHX pac-
TBOPUTENSX (MOHM)KEHUE JABJICHHS HACHIIICHHOTO Mapa pacTBOPUTENISL HaJl PACTBOPOM IO CPaB-
HEHUIO C YUCTHIM PAaCTBOPUTEIIEM, ITOBHIIIICHUE TEMIIEPATyphbl HaYaIa KUTICHUS U TIOHUKEHUE TEM-
nepaTypbl Hauajaa OTBEpPAECBaHMs paCTBOPOB, OCMOTHYECKOE JaBjieHue). DOyUITMOCKONUYecKas U
KPUOCKOIIUYECKasi KOHCTAaHThl pacTBOpHUTENs. BbIBOA ypaBHEHHS, CBSI3BIBAIOLIETO MOHMKEHUE
TEeMIepaTyphbl Havajla OTBEpJEBAaHUS C KOHLIEHTpaluuen pactBopa. OcMoc, OCMOTUYECKOE JaBiie-
HUe, o0paTHbIl ocMoc. Vcnonb30BaHNe KOJJIMTaTUBHBIX CBOMCTB JUIS OIpPENEICHUST MOJISPHOI
MAacchl, CTETIEHN JUCCOLMAMHU WM CTEIIEHN aCCOLMALMU PaCTBOPEHHOI'O BEILIECTBA.

Pa3nes 4. ®a3oBbie paBHOBeCHS] B MHOTOKOMIIOHEHTHBIX CHCTeMax
4.1. PaBHOBECHE «KHUJIKHUHA PAaCTBOP - HACBILEHHBIN NIap» B IByXKOMIIOHEHTHBIX CCTEMaX.

JluarpaMMbl «IaBJIEHUE-COCTaBY», «TEMIIEPATypa-COCTaB», «COCTAaB IMapa-COCTaB >KUJKO-
CTH» Ul UJEAbHBIX U HeuJeallbHbIX pacTBOpoB. [Ipumenenue npasuia ¢a3 K HCCIETOBAHUIO
nuarpamm. 3akoHbl ['n60ca-KonoBanoBa. A3eoTpomnusi, TEPMOAMHAMUYECKOE YCIOBUE TOYKHU
azeotpomna. [IpaBuno prryara. OU3NKO-XUMUYECKHE OCHOBHI pa3/IesIeHUs )XKUJIKHX CMecel MeTo-
JaMH TIEPETOHKU U PEKTHPHUKAIIH.

4.2. PaBHOBecHe (CKUAKOCTB-TBEPAOC» B ABYXKOMIIOHCHTHBIX CUCTEMAX.

Tepmuueckuii aHanm3, KpUBbIE OXJIAXKACHUS, TOCTPOSHHUE AUArPAMMBI IIABKOCTH 110 KpH-
BBIM OxJIaxieHUsl. CHCTEMBI C OTPAHWYCHHON M HEOTPaHUYEHHOW pPAaCTBOPHUMOCTHIO KOMITOHEH-
TOB B TBEPJOM COCTOSHUH. M3oMophu3M. THMBI TBEpABIX pacTBOPOB. [lMarpaMMsel IIaBKOCTH
U30MOP(PHO KPUCTAUIM3YIOIIMXCS BellecTB. JlMarpaMMbl IUIABKOCTH CHUCTEM C OrpaHHMYEHHOMN
PacTBOPUMOCTBIO B TBEPJIOM COCTOSIHMM. DBTEKTHUYECKOE U MEPUTEKTHYECKOe paBHOBecHs. Orpe-
JIefIeHHE COCTaBa 3BTEKTUYECKOH KHUIKOCTH IIOCTPOEHUEM TpeyroiabHuka Tammana. Ilpumenenune
npaBuia a3 ['mé6ca k uccaenoBaHuio (ha30BbIX paBHOBECHIA.

6 cemecTp
Paspnen S. PacTBOpBI 2JIEKTPOJIUTOB
5.1 PacTBOpBI 3JIEKTPOJIUTOB B CTATUYECKUX YCIOBHIX

TepMmonnHaMuyeckoe oMMcaHue CBONCTB pacTBOPOB AJIEKTPOJIUTOB. AKTUBHOCTH U KO3(-
(GUIUEHTH aKTUBHOCTH 3JIEKTPOJIUTA U HOHOB B PACTBOpE, CPEHIE MOHHbIE KOI(PPUIIMEHTHI aK-
TUBHOCTH. CBS3b aKTUBHOCTH 3JIEKTPOJIUTA CO CPEJHEN MOHHOM aKTUBHOCTBIO U KOHLIEHTpaLuen
anektposnta. MonHas cuna pactBopa. [IpaBuio nonHoM cuibl. OCHOBHBIE MTOJIOKEHUS IJIEKTPO-
CTaTUYECKOH TEOPUH CHIIbHBIX J1eKTpoauTOB [lebas-Xtokkens. [IpenensHbiit 3akon Jlebast-Xok-
KeJIsl, BTOPOE M TPEThe MPHUOIMKEHHs TECOPHH, Tpaduueckoe NMpeacTaBIeHNE TUX 3aBUCMOCTEH.

5.2 PacTBOpBI 2NIEKTPOIIMTOB B AMHAMUYECKUX YCIOBHSIX

[IpoBonHukyM annekTpudeckoro Toka I u Il pona, HOHHAA KU 3IEKTPOHHAS MPOBOAUMOCTb.
VaenpHas, MOJSpHAs M DKBUBAJIEHTHAs SJIEKTPUYECKHE ITPOBOJMMOCTH, B3aHMOCBSI3b MEXKIY
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HUMH. 3aBUCUMOCTb YACIbHON U MOJSIPHOM 3JICKTPUUYECKOU MPOBOJUMOCTEN OT KOHIIEHTPALIHH,
TEMIIepaTypbl U IPUPOabl pacTBopuTesi. CKOPOCTh U MOABMKHOCTB (a0COMIOTHASL CKOPOCTH JIBH-
JKEHUS) MOHOB. 3aKOH HE3aBHCUMOTO JIBUKEHUS HOHOB (3akoH Konbpayiua). [IpenensHbie Mosip-
HBIE AJIEKTPOIPOBOTHOCTH HOHOB. DcTaeTHBIN MEXaHU3M ITEPEHOCA SJICKTPUIECTBA HOHAMH TU/I-
POKCOHHUS U ruApokcuia. Yucna nepeHoca MOHOB. DJIEKTPOIPOBOJHOCTh PACTBOPOB CHIIBHBIX
JJIEKTPOJIUTOB, ypaBHEHHE KOpHs KBajapaTHoro (ypaBHeHue Konbpaymia). [Ipumenenue teopuu
CUJIbHBIX AJIEKTPOJIUTOB ISl 0OBACHEHUS dJIEKTPO(POPETUUECKOTO U PellaKCallnOHHOTO 3P HEeKTOB
CHUYKEHUS JIEKTPOIPOBOIHOCTHU. BiusiHue nosiell BBICOKOW HAIPSXKEHHOCTH U BBICOKOM YaCTOThI
MIEPEMEHHOT0 TOKA Ha 3JIEKTPOIPOBOJHOCTh PACTBOPOB. METOAMKHN U3MEPEHHUS SJIEKTPOIIPOBO/I-
HocTH. KoHayKkToMeTprudeckoe orpe/iesieHue CTeNeHH U KOHCTAHThI JUCCOIMAUH CIa0bIX AIIeK-
TPOJIUTOB, TEIUIOTHI, PHTPONTUH U 3HEeprun [ mbOca mpouecca Tuccouanum, pacTBOPUMOCTH Ma-
JIOPAaCTBOPUMBIX COEMHEHHUI.

Pa3znen 6. JaexkTpoxumMuyecKne CUCTEMbI (LIeIn)
6.1 DJIC 1 s1eKTpOoIHbIC TOTECHIINABI

DNEeKTPOXUMHYECKHE CUCTeMBbI (1ienH). BOo3HMKHOBEHUE CKauka MOTEHIMaNa Ha TPaHuUIe
paznena npoBoHUKOB I u Il pona. JIBOMHOM 31€KTpUYECKUI CII0M. DIEKTPOXUMUYECKHI TOTEH-
ua, rajgbBaHu-noreHan. OOpaTuMble JIEKTPOABl U 00paTUMbIEC SIEKTPOXUMUYECKHE MU
(371eMEeHTHI). DIEKTPOIBIKYIIAs CUJla TaIbBAHMYECKOTO JIEMEHTA, YCIOBHBIN 3JIEKTPOIHBIN 110~
TeHIHAaJ (MMOTEHIMal B BOAopoaAHOM 1miKaie). Cesa3b D/]C raipbBaHUYECKOM LETH € 3JIEKTPOAHBIMU
noteHmanamu. [Ipasumio 3nakoB 3/[C u 37eKTPOAHBIX MOTEHIIMATIOB. TepMoauHaMuuecKas T€o-
pHYsl TAIbBAHUYECKUX SIBIICHUH. BbIBOJ M aHaiM3 ypaBHeHHs HepHcTa, BhIpa)karouiero 3aBUCH-
MocTh D/IC ranbBaHUYECKOIO 3J1€MEHTA OT AKTUBHOCTEH KOMIIOHEHTOB 3JIEKTPOJAHONU PEaKLIUH.
VYpasaenue ['n66ca-I'ensMrombia As dJEKTPOXUMHUECKUX cucTeM. 3aBucuMocth J/IC ranbBa-
HUYECKOT0 AJIEMEHTa OT TemrepaTypsl. Kinaccudukaiius 31eKTpo10B: JIEKTPOIbI IEPBOTO U BTO-
poro pojia, ra3oBbl€, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE. Y paBHeHHEe HepHcTa U1t moTeHImana
AJIEKTPOJIOB BCEX BUJIOB.

6.2. anpBaHNYECKUE DIIEMEHTHI

Tunsl ralbBAHUYECKUX 3JIEMEHTOB: XUMHUYECKHE, KOHIIEHTPALMOHHBIE, C TIEPEHOCOM, 0€e3
nepenoca. Jnd@y3noHHbli moTeHIMAN, MEXaHU3M BO3HUKHOBEHUS U METOJIbl €r0 YCTPaHEHUs
(cBeneHus K MUHMMalbHOM BennunHe). Metoauka usmepenus J/1C U aneKTpoAHbIX TOTEHIUa-
noB. [IpumeHeHne NOTEHINOMETPUY [T OIIPEEIICHNS TEPMOIMHAMUYECKUX XapPAKTEPUCTHUK XH-
MUYECKUX pEaKLUi, MPOTEKAIOIINUX B TaJIbBAHUYECKON LIENU, KOHCTAHT XUMHUYECKOTO pPaBHOBE-
CHsl, aKTUBHOCTEN U KOA(PPHUIIMEHTOB aKTUBHOCTH 3JIEKTPOJIUTOB, pH pacTBOpOB, Mpon3BeACHUS
pPacTBOPUMOCTH MAJIOPACTBOPUMBIX COEAMHEHNNH. XMMHUYECKHE NCTOUHUKH TOKA.

Pa3zgen 7. XumMnueckass KHHETHKA
7.1. ®opmanbHasi KHHETUKA

TepmoauHamMuueckas BO3MOXKHOCTb TIPOIIECCa M €T0 MpakThuuecKas (KHHETHYECKast) OCy-
IeCTBUMOCTE. [IpenmeT u 3amaun XxuMudeckoil KuHEeTHKH. OCHOBHBIE MOHATHS (OPMATTLHON KH-
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HETUKH: CKOPOCTh XUMHUYECKON PEAKITNU, MOJICKYJISIPHOCTh, YaCTHBIN U 001U opsiok. OCHOB-
HOM IOCTYJIAT XUMHUYECKOW KUHETUKH, KNHETUYECKOE YPaBHEHUE CKOPOCTH peakiuu. Koncranra
CKOPOCTH XUMHUYECKOH PEaKIUH, pa3MEPHOCTb KOHCTAHThI CKOPOCTH. METOIbI OIIPENEIICHUS CKO-
pocrell xumudeckux peaxiuil. ITpocTeie (31eMeHTapHbIe) U ClOXKHBIE peakuuu. KuneTtuka mnpo-
CTBIX U (POPMATILHO MPOCTHIX OAHOCTOPOHHUX TOMOTEHHBIX peakuuid. Peakunu nepBoro, BTOporo
U TpeThero nopsakos. [luddepennyanbaas 1 MHTErpajibHas GOpMbl KHHETUYECKUX YPaBHEHUH,
KMHETUYECKUE KpUBBIC. JINHEHHOE NPENCTaBIEHNE KNHETUYECKUX KPUBBIX Ul peaKLUi pa3ind-
HBIX NOpsAAKOB. Bpems nonynpespamienus. Peakuuu HyneBoro nopsiika. Metoz n30siTka (130i1s-
un) OcTBanb/a ONpeAeIeHNs YaCTHBIX OPSAIKOB 10 COOTBETCTBYIOLIEMY peareHTy. uddepen-
LAAJIbHBIE U NHTEIPAJIBHBIE METO/IbI OIIPEACIICHUS ITOPAAKA PeakUnu. Pa3imyne KOHIEHTPALMOH-
HOT'O Y BPEMEHHOro nopsakoB. CioxHble peakiuuu. [I[puHIun HE3aBUCUMOTro MPOTEKaHUS dJie-
MEHTApHBIX peakiuii. OOpaTuMble ¥ MapajuiebHBIE peaKIuu mepBoro nopsaka. Auddepenu-
aJIbHbIE YPABHEHM S, ONMCBIBAIOLINE CKOPOCTH 3TUX PEaKLUi, UX uHTerpupoBanue. Kunernueckue
KpPUBBIE JJI KOKIOr0 U3 pearupyromux BemecTs. [locienoBarenpHele peakuuu 1-ro nopsuka.
Cucrema nuddepeHnnanbHbIX YpaBHEHHH, ONMUCHIBAIOLINX KHHETUKY MTOCIEI0BATEIbHBIX PEaK-
nui. Kunetnueckne ypaBHEHUsI 1 KUHETUYECKUE KPUBBIE I BCEX YYACTHUKOB peakuuu. Bpems
JOCTHKEHUSI MAaKCUMaJIbHON KOHLIEHTPALMK IIPOMEKYTOYHOI'O BEUIECTBA. 3aBUCUMOCTb MAKCH-
MaJbHOM KOHLIEHTPALMU IIPOMEKYTOYHOI'0 BEUIECTBA OT COOTHOIIECHHSI KOHCTAaHT CKOPOCTEHN OT-
JIeIbHBIX CTaJWM IOCIIEN0BATENbHON peakiuu. [[puHINN TMMUTUPYIOIIEH CTaAuM IOCIEN0BA-
TENbHOU XMMHUYECKON peakiuu. CTaluoHapHBIA PEXUM MPOTEKAHMSI MOCIEI0BATENbHBIX peak-
uii. MeTos KBa3uCTallMOHAPHBIX KOHIEHTPAIHUKA, 00J1acTh MpUMEHEHH. BinsHue Temeparypsl
Ha CKOPOCTbh XMMHUYECKOH peakiuu, npudiamxenHoe npasuwio Baut-I'opda. Ypasuenue Appenu-
yca B quQdepeHranbHoi 1 UHTerpanbHoi popme. D deKkTrBHAs SHEPrusl aKTUBALIMM U IPEIIK-
CIIOHEHLIMAJIbHBIN MHOYKUTEIIb, METObI X ONPEIEIICHUS U3 SKCIIEPUMEHTAIbHBIX 1aHHBIX.

7.2. Teopun XUMHUYECKON KMHETHUKHU

Teopus akTuBHbIX (0uHapHBIX) coynapenuii (TAC). CKkopocTh peakiuy KaK YUCiIO CTOJK-
HOBEHHWH aKTHBHBIX MOJIEKYI B €MHUILY BpeMeHU. KOHCTaHTa CKOPOCTH OMMOJIEKYIISIpPHON peak-
un. OU3NYECKUI CMBICI TPEAIKCITIOHSHITUATEHOTO MHOKHTENSI U SHEPTUH aKTHUBAIIMU B PaMKax
TEOPHH aKTUBHBIX coyaapernidl. Ctepuueckuii pakTop, HEOOXOIMMOCTH €ro BBEICHUS B KHHETH-
YECKOE YpaBHEHHUE peaklMy. JJOCTOMHCTBA M HEJOCTATKM TEOPUM aKTUBHBIX coylapeHuil. Mexa-
HU3M MOHOMOJIEKYJISIPHBIX ra30BbIX peakuuil B pamkax TAC, cxema Jlunnemana. MctonkoBanue
OPUYMH U3MEHEHUs OpsiIKa MOHOMOJIEKYJISIPHON PeakLuu PU U3MEHEHUH JIaBIICHUS.

Teopus nepexogHoro coctossHus (aktuBupoBanHoro komruiekca) (TTIC unm TAK). Oc-
HoBHbIe nonokeHus TIIC, kuneTnueckas cxema peakiuu. [IoBepXHOCTh NOTEHLIMAIBHON 3HEp-
UM, KOOPAWHATA PeaKUH, MyTh peakuu. AKTUBUPOBAHHBI KOMILJIEKC U €ro CBOMCTBA, UCTHH-
Has SHeprus akTuBauu. CKOPOCTh peakluu — CKOPOCTh paciaja akTUBUPOBAHHOTO KOMILJIEKCa
(CKOpOCTh ero NpoxXoXkAeHUs Yepe3 NoTeHUnalbHbIN Oapbep). KBazurepmoaunamuueckas popma
ypaBHeHus TIIC, sHTanbIuUsA U SHTPONUS aKTUBAIMH, TPAHCMUCCUOHHBIA K03QduiueHT. CBs3b
HHTAJIBIIUU aKTUBALUU C 3((HEKTUBHON (IKCTIEPUMEHTAIBHON) SHEPTHel aKTHBAIUH.

7.3. ®OTOXMMHUYECKHUE U LIEMTHbIE PEAKIIUU

DOTOXUMHUYECKHUE pCaKknuuun, NNCPBUIHBIC U BTOPUIHBIC (bOTOXI/IMI/ILIeCKI/IC IMPONCCCHhI. ®o-
ToaAucCconranusa 1 (I)OTOJII/B. (I)OTO(I)I/BI/ILICCKI/IC (,[[C3aKTI/IBaL[I/IOHHLIC) MMpOLECChI TPH MOTTIOMCHUN
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u3nydenus. 3akoHsl hotoxumuu: I'porryca-JIpenepa u Ditnmreiina-1lItapka. KBaHTOBBIN BBIXO.
KuneTnka nporieccoB, IpOUCXOIAIINX C ydyacTueM (poToBo30yk1eHHBIX MoJeKy1. CeHcnOnnmmsa-
Topbl, CEHCUOUIM3UPOBAHHbBIE (POTOXUMHUYECKUE peakiui. OCHOBHBIC pa3iuyus peakuuit ¢ ¢o-
TOXUMHUYECKUM M TEPMHUYECKHM HHUIMHpoBaHHEeM. DOTOXMMHUYECKHE MPOIECCH B atmocdepe,
dorocunTes.

Ienusle peakuuu. [Ipumeps! peakunii, IpOTEKAOLIMX 0 LIENHOMY MexaHu3My. OcobOeH-
HOCTHU M OCHOBHBIE CTa/IMU LIETHBIX peaklui. MexaHu3Mbl 3apOKACHU S, Pa3BUTHUA U OOpbIBa 1ie-
nedd. JInHelHbIN 1 KBapaTUYHBIA OOPBIB Ieneil. 3BeHO 1enu, JyIruHa 1enyd. HepasBeTBiIeHHBIE 1
pa3BETBICHHBIC LICTHbIC peakld. KuHeTHKa Hepa3BeTBIEHHBIX LENHbIX peakuuil. Craguu pas-
BETBJICHHOW IIETTHOM peakuuu. BeposTHOCTh 00pbIBa M pa3BeTBICHUs 1enu. Pa3BuTHe pa3BeTB-
JIEHHBIX LIEMTHBIX PEAaKIMi BO BPEMEHH, CTALlMOHAPHBII U HECTALIMOHAPHBIN PEXXUMBI TEUECHUS pe-
akuuu. [IpenenbHble sIBICHUSA B pa3BETBIEHHBIX peakuax. HuKHUN 1 BEpXHUH NIpeesl BOCILIA-
MeHEHUS (B3pbIBa) LIENHOM peakuuu. IlomyocTpoB BocmiiaMeHeHUS.

Pa3zgen 8. Karaaus

I"oMoreHHbIi 1 reTeporeHHbIN KaTanu3. ABTokaTanu3. OCHOBHbIE 3aKOHOMEPHOCTH KaTa-
JUTUYECKUX peakuuii. BnusHue katanusaropa Ha TEPMOJAMHAMUYECKUE M KHHETUYECKHE Xapak-
TEPUCTUKU XUMHUYECKUX peakiuil. CeaeKTUBHOCTD JecTBUs KaTanu3aTopa. Katanutuueckas ak-
TUBHOCTb, yJIeJIbHAsI KaTaUTHYeCKasi akTUBHOCTh. ['oMoreHHbIi katanu3. CIUTHBIA U pa3/ienb-
HBI MEXaHU3MBbI KaTATUTHYECKUX PEaKIIHii, SHEPreTHIeCKUe TuarpaMMbl B3aUMOJICHCTBUS pea-
TeHTOB ¢ Katanu3zaropoM. O0muii u cnenuuyeckuii KHCIOTHO-OCHOBHBIN Katanu3. D¢ (PeKTHB-
Hasi KOHCTaHTa CKOPOCTH PEaKLMH, KaTATU3UPYEMO BEIIECTBAMH C KHCIOTHO-OCHOBHBIMHU CBO¥i-
crBamu. KaTanuTruueckue KOHCTaHTbI CKOPOCTH peakiuu. ['ereporenuslit katanu3. CKOpocTh re-
TEPOreHHO-KaTATUTUUECKOW peakiuu. THIIbl TeTepOreHHbIX KaTaln3aTopoB. 3aKOH JAEHCTBYIO-
mUX noBepxHocted. Ponb afgcopOiun B rereporeHHOM mporecce. KnneTnka rereporeHHo-KaTa-
JUTUYECKHUX peaKkiuil, He TMMUTUPYeMbIX AU dy3ueit. OTpaBieHHe KaTaln3aTOPOB.

4. O0beM y4eOHOH JUCHUINIMHBI

Beero Cemectp
. 5 6
Bun yuebnoit paboTsl A A Y
3E Kan. | oo Kan. | g Ka/l.
q. q. q

OO61mas TpyA0eMKOCTh JUCIUTIITNHBI 14 504 7 252 7 252
KonrakTHast paboTa — ayAuTOpPHBbIE 134 48 0,67 24 0,67 24
3aHATHS:
Jlexnun 0,44 16 0,22 8 0,22 8
[Tpaktueckue 3austus (I13) 0,44 16 0,22 8 0,22 8
Jlaboparopusie paboTs (JIP) 0,44 16 0,22 8 0,22 8
CamocrosiTeibHasi pa6oTa 438 6,08 219 6,08 219
[ToaroToBka K 1a00paToOpHBIM paboTaM 121 438 219 219
EOHT&KTH&H caMoCTOsITelIbHAas paboTa 5 - 6.08 - 6.08 -

aMOCTOSITENIbHOE U3yYEHUE Pa3JIeoB 438 219 219
JUCITUTLIAHBI
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Buabi KoHTpOJIA:
IK3aMeH 0,5 18 0,25 9 0,25 9
KonTakTHass paboTa — MPOMEKYTOUHAS
aTTecTauus 0,5 08 0,25 04 0,25 04
[ToaroToBKa K 3K3aMeHY 17,2 8,6 8,6
Buj1 MTOroBOro KOHTPOJIS: IK3aMeH IK3aMeH
Beero Cemectp
. 5 6
Bunx yueOHol paboThl Actp. Actp. Actp.
3E 3E 3E
9, 9. 9.

OO01mast TpyA0€MKOCTh TUCIIUTLITMHBI 14 378 7 189 7 189
KonTakTHas padoTta — ayiuTopHbIe 14 504 7 952 7 952
3aHATHS:
Jlexuyu 1,34 48 0,67 24 0,67 24
[Tpaktuueckue 3ansatus (I113) 0,44 16 0,22 8 0,22 8
Jlaboparopusie padboTsr (JIP) 0,44 16 0,22 8 0,22 8
CamocrosiTesibHas pa6oTa 16 0,22 8 0,22 8
[ToaroroBka K 1a00paTopHBIM paboTam 0,44 | 438 219 | 6,08 | 219
KonTakTHas camocTosTenpHas paboTa 12,1 438 6,08 219 6,08 219
CamocTosTeIbHOE U3YUYECHHE Pa3/IeIOB 6 6,08
JUCIUATLIAHBI ) ) )
Buabi KoHTpOJIA:
JK3aMeH 0,5 18 0,25 6,75 0,25 6,75
KonTaktHas pabota — mpomexyrtounas | 0,5 135 0,25 03 0,25 0.3
aTTecTamus
[ToaroToBka K 3K3aMeHy 12,9 6,45 6,45
By MTOroBOro KOHTpoOJIA: JK3aMeH JK3aMeH

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUILIMHBI
«Kononanas XuMus»

1 Hesb AMcUMIVIMHBI — TPHOOpeTeHNE 00yJaroIMuCcs 6a30BbIX 3HAHUIN B 00J1acTH Tep-
MOJINHAMUKH TIOBEPXHOCTHBIX SIBJIEHUI U CBOMCTB JUCIIEPCHBIX CUCTEM U MOJTYYEHHE YMEHUN B
YacTH KCIOJIb30BAHUSI STUX 3HAHUN IIPU UCCIIEIOBAaHUH, TPOSKTUPOBAHUH U CO3aHUU PEATIbHBIX
CHCTEM, SBIISIOUIMXCS B OOJBIINHCTBE CIy4aeB AUCIIEPCHBIMU.

2 B pe3yjbTare u3y4YeHHUs JUCHMILUIMHBI 00y4YAIOIIUIICHA T0JIKEH:

Obnadamye cleayOMUMU KOMIIETCHIMAMHU U UHAUKATOPAMH UX TOCTH)KEHUS:

OIlIK-1.4, OIIK-1.8, OIIK-1.11.
3namo:

- IPU3HAKU OOBEKTOB KOJIJIOUTHOM XUMHUH U UX KJIacCU(UKALIHIO.

- OCHOBHbBIE TIOHSTUS M COOTHOLICHUS TEPMOJMHAMMKH MMOBEPXHOCTHBIX SIBJICHUHN (TepMOAMHA-
MHUKa MTOBEPXHOCTHOTO CJIOSI; a[Are3usi, CMaYyuBaHUE M pacTeKaHUe >KUIAKOCTEN; JUCIEPCHOCTh U
TEpPMOJIMHAMHYECKHE CBOICTBA Tel; a/IcOpOLIMs Ta30B U MapoB, aICOPOLIUSI U3 PACTBOPOB).

- OCHOBHBIE TE€OPUH (HU3UIECKOM aIcOpPOIIHIH.
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- OCHOBHBI€ MPEJICTABICHUS O CTPOCHUH JABOMHOTO AJIEKTPUUECKOTO CJOS; TPUPOIY DIICKTPOKHU-
HETUYECKOTO MOTEHIMala; OCHOBHBIE 3JIEKTPOKMHETUUECKUE SIBJICHUS.

- YCJIOBUSA MPUMEHUMOCTH 3akoHa CTOKCa; 3aKOH DiftHITEeHa — CMOJIyXOBCKOT' O, TUTICOMETpUYE-
cKoe ypaBHeHue Jlamaca.

- PUPOJY CETUMEHTAIIMOHHON U arperaTUBHOM yCTOMYMBOCTH; OCHOBHBIE CBOMCTBA PacTBOPOB
[TAB kak TMO(pUIBHBIX CUCTEM; OCHOBHBIE NI0JI0kKeHus Teopuu [1JIPO; mpudrHbI 1 0COOCHHOCTH
OBICTPOI M MEIJICHHOMN KOAryJIsIuy, KOHICHTPAIIMOHHOW U HEUTPpATN3allMOHHON KOaryJIsIUu.

- TUTIBI CTPYKTYP, BOZHUKAIOIINE B TUCTIEPCHBIX CHCTEMaX, IPUYMHBI U YCIIOBUS MX 00pPa30BaHMS,
KJIaCCU(DUKALMIO TUCTIEPCHBIX CHCTEM I10 UX PEOJOTHYECKUM CBOWCTBAM.

Ymems:

- pacCUMTHIBATh MMAPAMETPbl, KOTOPHIMU XaPaAKTEPUIYIOT TUCIIEPCHOCTD.

- IPOBOJIUTH PACUYETHI C UCIIOJI30BAHUEM OCHOBHBIX COOTHOIICHU TEPMOJUHAMUKHI TOBEPXHOCT-
HBIX SIBJICHHH.

- pacCUMTHIBAaTh OCHOBHBIE XapaKTEPUCTHUKU MTOPUCTON CTPYKTYPHI.

- pacCUMTHIBaTh BEJIUYUHY DJICKTPOKMHETUYECKOTO MOTEHIMAala MO JTaHHBIM 3JIEKTPOOCMOca U
anexTpodopesa.

- PacCUUTHIBATh MHTETPATIbHYIO U U (epeHInalbHYI0 KPUBbIE paclpeesieHus YacTHI] [0 pas-
Mepam.

- pPacCUMTHIBATh U AaHAIM3UPOBATH MOTCHIIMAJIbHBIC KPUBBIE TAPHOT'O B3aUMO/ICHCTBUS YaCTHII.

- PacCUMTHIBATh U U3MEPSATH BSI3KOCTh TUCIIEPCHBIX CUCTEM.

Bnaoems:

- TIPEICTABJICHUSIMU O POJIU MOBEPXHOCTHBIX SIBJICHUH M JUCIEPCHBIX CHCTEM B TEXHUKE U MPHU-
poxe.

- METOJIJaMHU U3MEPEHHUSI TIOBEPXHOCTHOTO HATSHKCHHSI, KPAeBOTO yIiia.

- 3HAHUSIMH O METOaX U3MEPEHHsI aICOPOIINH U yEIbHON TOBEPXHOCTH.

- 3HAaHUAMH 00 YCJIOBUSX MPUMEHUMOCTH ypaBHeHU [ enbmrosbiia — CMOIYyXOBCKOTO;

- METO/IaMU ONPEACICHUS dIEKTPOKUHETUYECKOTO MOTEHIMAA.

- METOJIOM CEJIUMEHTAIMOHHOTO aHaIu3a.

- METOJIaMH OTIpeIeNICHUS] KPUTHUECKOIN KOHIIEHTPAIMKY MULIEIIIO00pa30BaHHUS;

- METOJIJaMH UCCJICIOBAHUS KUHETUKHU KOATYJISIUH.

- METOJJaMHU U3MEPEHHUSI U aHAJIN3a KPUBBIX TEUEHUS.

3 Kparkoe coaep:kanue QU CHUNITHHBI
Paznen 1. Ilpenmer u npu3Haky 0ObEKTOB KOJJIOUTHOW XUMHUH

KonmonnHas XuMus - Hayka O IIOBEPXHOCTHBIX SIBJIEHUSAX U TUCIEPCHBIX cucTeMax. OCHOB-
HbI€ TOBEPXHOCTHBIE SBJICHUS: aAre3usi U CMaulBaHUE, KalWUIIPHOCTh, aICOPOLuUs, dIeKTpruYe-
CKHE SIBJICHUS HA IOBEPXHOCTAX U JIp.

OcHOBHBIE IPU3HAKU IUCIIEPCHBIX CUCTEM - T€TEPOr€HHOCTD U TUCIIEPCHOCTD; TOBEPXHOCT-
Hasl SHEPrusl; KOJIWYECTBEHHbIE XapaKTePUCTHKHU aucnepcHocTy. Kiaccudukanus aucriepcHbIX
CHCTEM IO arperaTHOMY COCTOSIHUIO TUCTIEPCHOM (ha3bl M AucnepcuoHHon cpeasl. Knaccupuka-
1[1s1 CBOOOJHOUCIIEPCHBIX CUCTEM 10 pa3MepaM YacTHI] U 10 B3aUMOJIEHCTBUIO MEXIY AUCIIEp-
CHUOHHOU Cpeoil 1 nucnepcHoi ¢azoil. Ponb MOBEpXHOCTHBIX SBICHUN U AUCIIEPCHBIX CHCTEM B
MIPUPOJE, MPOMBIIUIEHHOCTH U, B YaCTHOCTH, XUMHUYECKOU TEXHOJIOTHH.

Pasznen 2. TepmoinHaMuKa MOBEPXHOCTHBIX SBIECHUI

OO111as XxapakTepuCcTUKa MOBEPXHOCTHOM sHepruu. [loBepxHOCTHAs SHEPTUs B 00IIEM ypaB-
HeHMHU 1-ro U 2-ro Havyan TepMoauHaMuKH. [IoBepXHOCTHOE HaTs KeHUE Kak Mepa sHepruu I uo-
6ca mexdaznoil moBepxHocTU. [IoBepXHOCTHOE HATSKEHHE - XapaKTEPUCTHKA MPUPOIbI COMPH-
Kacaromuxcs ¢a3 1 ux B3auMoieicTBrs. CBOWCTBA MOBEPXHOCTEM KHUIAKUX U TBEPJIBIX TEJ. Y paB-
HeHue ['u60ca-I'enbmrosbua A1 BHyTpEeHHEH yAelbHON MOBEPXHOCTHOM 3HEpruu (MOIHON MOo-
BEPXHOCTHOM AHEPrUM). 3aBUCUMOCTh YHEPreTUUECKUX NAapaMeTpPOB IOBEPXHOCTH OT TEMIIepa-
Typsl. IIporeccsl caMonpon3BOIBHOTO YMEHBIIEHNS IOBEPXHOCTHON YHEPIHH.
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AJncopO1si ¥ TOBEpXHOCTHOE HaTsbkeHue. CBsI3b BETIMYMHBI aJICOPOLIMU C TapaMeTpaMuU CH-
CTEMBbI: U30TEpPMa, U30ITMKHA U U30cTepa aacopOiuu. Metoa u30biTkoB ['n66ca. dyHaameHTanb-
Hoe ajicopOnronHoe ypaBHeHnue [ mo60ca. 'mb606coBckas aacopOius. YacTHoe BrIpaKeHUE YpaBHE-
Hus ['n06ca. IloBepXHOCTHO-aKTUBHBIE M TOBEPXHOCTHO-UHAKTUBHBIE BEIIECTBA.

Anres3us, cMauMBaHHUE M pacTeKaHME KUIKOCTe. Aare3ust u kore3us. [Ipupoaa cun mex-
da3zHoro B3ammojelicTBus. YpaBHeHue Jlromnpe ans pabotel anare3mu. CMadyuBaHuE W KpaeBOM
yroia. 3akoH FOnra. CBsi3b paboThI aare3nu ¢ KpaeBbiM yriioM (ypaBHenue Jronpe-HOnra). JIno-
¢mibHBIe 1 T10(OOHBIE TOBEPXHOCTH. METOIbI ONpeieTIeHNs KpaeBhIX yriioB. BnusHue noBepx-
HOCTHO-akTHUBHBIX BemiecTB (ITAB) Ha cMmaunBanue. Pactekanue sxuakocteit. Koaddunuent pac-
TekaHus no apkunacy. Dpdext Mapanronun. MexdasHoe HaTsHKEHHE HA TPAHULE MEXKIY B3a-
MMHO-HACBIIIEHHBIMU JKUAKOCTSIMH M TpaBuiio AHTOHOBa. [IpakThueckoe 3HaYeHHE aATe3UH,
CMauMBaHUS U PACTEKAHHUS.

JucnepcHocTh U TepMoauHamMuueckue cBoiictBa ten. [IpaBuno ¢a3 I'mb66ca u nucnepc-
HOCTb. BinsiHue KpuBU3HBI IOBEPXHOCTH Ha BHYTpPEHHEE JaBieHUe Tea (ypaBHeHHe Jlamaca).
[ToBepxHOCTHAs PHEPTUs U paBHOBecHBIE (popMmbl Ten. [Ipunnun ['n66ca-Kropu. 3akon Bynsda.
Kanunnspueie siBinenus (ypaBHeHue JKropeHa), X poJib B IPUPOJIE U TEXHOJIOTUU. MeTob! orpe-
JIEJICHUS TTOBEPXHOCTHOTO HATSXKEHUS. 3aBUCHMOCTbh TEPMOJMHAMHYECKON pPEaKIMOHHOW CIO-
coOHOCTH OT fucnepcHocTH. YpaBHeHue KenbBuHa. BiausiHue qucnepcHOCTH Ha pacTBOPUMOCT,
KOHCTAHTY paBHOBECHUSI XUMUUYECKOM peakluu, TeMiepaTypy $ha3oBoro nepexosa.

[loydyeHue aucniepcHBIX cucteM. MeTonbl qucneprupoBanus. Y paBHeHue PeOunnepa s
paboTHI AMCTIEprupoBaHus. AJACOpOIMOHHOE MOHMXKeHHEe TpouyHocTH (3ddext Pedbunnepa). I'o-
MOTEHHAas ¥ TeTepOTreHHas KOHAeH calus1. MeractabuibHOe coctosiHue. DHeprus [ m60ca o6pazo-
BaHUs 3apO/Ibllia HOBOMU (ha3bl, KpUTHUECKUIA paauyc 3apobiiia. J[Be cTaauu oOpa3oBaHusi HOBOH
¢a3pr. CBA3b KMHETUKU 00pa30BaHMs HOBOHW (ha3bl C MEpechIeHueM. YTIpaBIeHUE TUCTIEPCHO-
CTBIO IIPY TOMOT€HHOMN KOHAeHcauu. [I[puMepsl moay4yeHus: AUCTIEPCHBIX CUCTEM MeToaMu pu-
3UYECKON U XUMUYECKOW KOHIAEHCALINH.

Pasnen 3. AncopOrimoHHbIe paBHOBECHS

Knaccudukanust mexanuzMoB ancopOuun (pusznyeckas aacopOorus, XeMocopOIus U HOHO-
oOmenHas aacopOuus). [Ipupona ancopOrMoHHBIX cuil. OCOOEHHOCTH COCTaBISAIOMNX cull BaH-
nep-Baanbca (OpreHTalMOHHBIX, MHAYKIIMOHHBIX U JIUCIIEPCUOHHBIX) MPH aJIcOpOIu. Y paBHe-
HUE JUI NOTEHIMAIbHON SHEPIH B3aUMOIEHCTBHS aToMa (MOJIEKYJIbl) C TOBEPXHOCTHIO TEJa.

AncopOuust ra30B ¥ ApOB HA OJIHOPOJHOM MOBEPXHOCTH. 3akoH ['eHpu. YpaBHEHUE H30-
TEpMbl MOHOMOJIEKYJISIPHOM ancopOuuu JleHrMiopa u ero ananu3. OnpeneneHne KOHCTaHT 3TOTO
ypaBHeHUs (JiuHeWHas popma ypaBHeHus Jlenrmiopa). YpaBuenune Operinanuxa. Teopus moyu-
MoJIeKyJsipHOM ancopOuun bpynayspa, Ommera, Temtepa (b2T), ypaBHeHue n30TepMbl aj1copo-
1uy, ero aHanus. Jluneiinas gpopma ypasuenus bOT u pacuer ero koncrant. Onpenenexue yaesb-
HOW NoBepXHOCTH MeTotoM BOT.

AJcop6uus ra3oB ¥ apoB Ha MOPUCTHIX MaTepuanax. KolndecTBeHHbIE XapaKTepUCTUKU
HNOPHUCTHIX MaTepuaioB. IlopucTeie Tena KOPMYCKYISAPHOM, KpUCTANIMYECKOI U IyOUaToit cTpyk-
Typbl, METOJIbI UX nonydenus. Knaccugukanus nop no J[yOuHuHy 1 €€ B3aUMOCBS3b C TEOPUSIMU
azcopOuuu.

Teopurs kanmuuUIIpHON KOHIeHCanK. KannuisipHo-KOHAEeHCAaMOHHBIN rucrepesnc. Pacuer
UHTETpaIbHON U AuddepeHnanbHOM KPUBBIX pacipeieneHus: 00beMa 1mop Mo pa3mMepam.

OcoOeHHoCTH acOpOIMKM HA MUKPOINOPUCTHIX MaTepuainax. [lorenuuansHas teopus Ilo-
JSIHU. AZICOpOLIMOHHBIN MOTeHIMal. XapakTepucTuyeckas KpuBas ajgcopouuu. TemnepaTtypHas
WHBAapHAHTHOCTH U ap(UHHOCTH XapaKTEepUCTUUECKUX KPUBBIX. O000ILIEHHOE YpaBHEHHE TEOPUU
JlyOuHrHa 00BEMHOTO 3alOJIHEHUS] MUKPOIIOp, YacTHBIE CIIy4au 3TOr0 ypaBHEHHs (ypaBHEHHE
Jyoununa-PamymkeBuda). AfacopO1us ra30B U IaPOB B XUMHYECKOW TEXHOJIOTHH.

AncopO1us TOBEPXHOCTHO-aKTUBHBIX BellecTB. BrnusiHue crpoenus mosnexyn [IAB Ha mo-
BEPXHOCTHYIO aKTUBHOCTb, TpaBuiio J{rokino-Tpay0e. 3aBUCUMOCTh TOBEPXHOCTHOTO HATSKEHUS
OT cocTaBa pacTBopa npu coOnrogeHuM 3akoHa ['eHpu u ypaBHeHus JleHrmiopa. YpaBHeHHE
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[[IumkoBckoro. YpaBHEHHUS COCTOSTHUS Ta3000pa3HBIX MOBEPXHOCTHBIX (aJCOPOIIMOHHBIX) TIIE-
HOK. THIIBI IOBEPXHOCTHBIX IIJICHOK U ONPEIEICHUE UX XapakTepuCcTUK. Becel Jlenrmropa. dax-
TOPBI, ONPENENSIONIUE arperaTHOE COCTOSIHUE aJICOPOLMOHHBIX IUIEHOK. OnpeeneHre CTpoeHUs
a/ICOpOIIMOHHOTO CII0s U pa3MepoB Moekyn [TAB.

Paszpnen 4. DnexkTpuyeckue sBJCHNs HA IOBEPXHOCTH

JBoitaoit snexrpuueckuii cioit (J9C), mexanusmbl obpazoBanus JIDC. CooTHomeHUS
MEXY JIEKTPUYECKUM MTOTEHLMAIOM U OBEPXHOCTHBIM HaTshKeHUEM (ypaBHeHMs Jlunmmana).
DNeKTpOoKanWUISIpHbIE KpUBbIE U onpeenenne napamerpos JI9C 1o 3TUM KpUBBIM.

O6mume npeacrasienust o Teopusix crpoenust JIIC. Teopus ['yn — Uenmena. YpaBHeHue
[Tyaccona-bonsumana amst nuddysunoit yactu 19C u ero pemenne. Tommmua auddysnoro cnos
U BIMSHUE HA HEE Pa3IMYHBIX (hakTOpOoB. JIBOWHOM 31eKTpuuecKuii ¢ioit mo Teopuu ltepHa, me-
pe3apsiika moBepxHocTh. [Ipumepsr obpazoBanus JIDC. Mumemisl 1 UX CTPOCHHE.

Yetblpe BUJa 3JIEKTPOKUHETUYECKUX SIBJICHUN. DJIEKTPOKMHETUYECKUI TIOTEHIMAI U BIIUS-
HUE Ha HETrO pa3inyHbIX (pakTopoB. YpaBHeHHE | enbMrosbia-CMOIIyX0BCKOTO 7Sl CKOPOCTH Tie-
peHoca IpH 3j1eKTpoocMoce U annekTpodopese. DPPeKTrl, HE YUUThIBAEMbIE ITUM YpaBHEHHEM
(TTOBEpXHOCTHAS TPOBOAMMOCTD, 3JIEKTPO(OPETHIECKOE TOPMOKEHHUE, PEeTaKCAllMOHHBIA 3¢-
¢exr). IlpakTnyeckoe UCIoIb30BaHUE HJIEKTPOKUHETUYECKUX SIBICHUH.

Pasnen 5. Kunernueckue cBOWCTBA IUCIEPCHBIX CUCTEM

OcCHOBBI CEIMMEHTALIMOHHOTO aHanu3a. CBsA3b CKOPOCTU OCAKIAEHUS YACTULL C UX PAa3MEPOM.
YcnoBus cobmoaenus 3akoHa Crokca. CeqMMEHTAIIMOHHBIN aHAIHU3 MOJUANCIIEPCHBIX CHCTEM.
Kpusas cenumenTanuu. Kpussle pacnpenencHus 4aCTULL 110 paguycaM. DKCIEPUMEHTaIbHbIE M-
TOJIbI B CEIUMEHTALIMOHHOM aHaJIM3E.

MosnekynsipHO-KHHETHYEeCcKasi IpUpoJa OpOYHOBCKOIO JIBMKEHUS. CBs3b MEXIy CpeaHe-
KBaJPaTHYHBIM CIIBUTOM YacTHUI] U Koddurmentom nudpy3un (3akoH DitHmTeiHa-CMOITyX0B-
CKOro0). DKCIiepUMeHTallbHas MPoBepKa 3akoHa DiHIITeiHa-CMomyxoBckoro. CiecTBus U3 T€o-
puH OPOYHOBCKOTO JIBHKEHHS.

CenumMeHTallMOHHO-1M((y3MOHHOE paBHOBECHE, TMIICOMETpUYECKH 3akoH. CeanMeHTa-
[IMOHHAs YCTOMYMBOCTh AUCIIEPCHBIX CUCTEM.

Paszpen 6. ArperatuBHas ycTOMYMBOCTD M KOATYJISAIUs JUCIIEPCHBIX CUCTEM

OO61re Bonpochl yCTOWYMBOCTU AUCTIEPCHBIX cucTeM. CeTMMEeHTaIlOHHAs U arperaTuBHast
ycToiunBocTH cucteM. JInoguibHble U TMOPOOHBIE CHCTEMBI: CAMOIIPOM3BOJILHOE 00pa3oBaHKe
OJIHUX M HEOOXOJMMOCTh cTabmnn3zanuu apyrux. Kpurepuit nuopunbHocTH cucteM o Pebun-
nepy-lllykuny.

JInoduneueie qucnepcHsle cuctembl. Kimaccuduxamnus u oduas xapakTepucTuka noBepx-
HOCTHO-aKTHBHBIX BelIeCTB. TepMoIMHAMMKa U MEXaHU3M MUIle/uIo00pazoBanus. CTpoeHne Mu-
uemn [TAB. ComoOunu3anus. OCHOBHBIE (DAKTOPBI, BIUSAIOIINE HA KPUTUYECKYIO KOHIIEHTPAIUIO
mutemnoodpazopanus (KKM). Meroast onpenenenus KKM. [Tpumenenue [TAB.

JInodobusie nucnepcHbie cucteMbl. akTOpbl YCTOWYUBOCTH INOPOOHBIX cucTeM. beicTpas
Y MeJUIeHHas koaryisius. Knneruka koarynsainuu no CMoiryxoBckomy. OnpeneneHue CKOpoCTH
Y BPEMEHU NOJIOBUHHOM KOAryJsiiuu. 3aBUCHUMOCTb YHMCJIa YaCTHUI] pa3HOTO MOPSAKA OT BPEMEHHU.

OcHoBHbIe nonoxxenus: Teopun Jepsruna, Jlanaay, ®epses, OBepoexa (IJIDO). Packnu-
HUBAIOIEE TABJICHUE U €0 COCTaBISIONINE. DHEPIHsl ANEKTPOCTATUUECKOTO OTTAIIKUBAHUS MPU
B3auMo/IeiicTBUHU c1a003apsKEHHBIX MoBepXHOcTel. CHUiIbl U 3Heprust npuTspKkeHus. Ooiiee ypas-
HEHUE ISl SHEPTUU B3aUMOJICHCTBUS IUCIIEPCHBIX YacTull. [loTeHnanbHble KpUBbIE B3aUMO/1EH-
CTBHSI YaCTHI] B MOHOCTAOMIU3UPOBAHHBIX TUCIIEPCHBIX cucTeMax. [loTeHnnanbHbIi 6apbep u ero
3aBHCUMOCTh OT TOJIIUHBI Auddy3HOoro ciosi. Koarynsmus B mepBoM U BTOPOM MHUHHUMYyMax.
HeiiTpanu3annonnas 1 KOHIEHTpalMoHHas Koarysus. [lopor 6sicTpoit koaryssiuu. [TpaBuio
[Mynpue-Iapau. 3akon Jepsruna. Ctabmin3anus TUCIEPCHBIX CUCTEM BBICOKOMOJIEKYIISIPHBIMHU
coenuneHusiMu (BMC) u [TAB. MeTo bl OYUCTKY MPOMBIIIUICHHBIX U OBITOBBIX CTOKOB, OCHOBAH-
HbI€ Ha U3MEHEHUH arperaTUBHOM U CeIMMEHTAllMOHHON YCTOMUNBOCTH TUCHIEPCHBIX CUCTEM.

Paznien 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA AUCHEPCHBIX CHU-
cTeM
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Tumnsl cTpykTyp, 00pa3yromuxcs B arperaTUBHO-YCTOMYMBBIX U arperaTuBHO-HEYCTOWYH-
BBIX IUCIIEPCHBIX CUCTEMaX. JKUAKOKPUCTANINYECKOE COCTOSIHUE arpEraTuBHO-yCTOMUNBBIX AHC-
IIEPCHBIX CUCTEM.

Bo3nukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOHUYMBBIX (JMO(MOOHBIX) AMC-
IIEPCHBIX cUCTEMaX. B3auMoCBA3p MEXIy BUIOM NMOTEHIUAIBHON KPUBOM B3aMMOACUCTBUS Ya-
ctul (o teopuu JJIOO) u TUIIOM BO3HUKAIOLIMX CTPYKTYp. KoaryisiimoHHO-TUKCOTPONHbIE U
KOHJCHCALlMOHHO-KPUCTAJUIM3AaMOHHBIE CTPYKTYpBI. Ilepexon oguux crpykryp B apyrue. Teo-
pHst CTPYKTYpo0oOpa3oBaHus ((PU3NKO-XUMHUECKasi MEXaHNKa) KaK OCHOBA MOJIyUYEHHsI HOBBIX Ma-
TEPUAJIOB.

Peonoruuecknii MeTo 1 UCClI€OBaHUSI TUCIIEPCHBIX cucTeM. OCHOBHBIE IOHATHS U UJ€allb-
HBIE 3aKOHBI PEOIOrui. MonenupoBaHue PeoIorHuYecKuX CBOMCTB Tel. Mozaens MakcBeia, Mo-
nens KennBuna-®otiirra, Moaeab bunrama.

Knaccugukaius aucnepcHsIx CUCTEM IO CTPYKTYPHO-MEXaHUYECKUM cBoiicTBaM. HbroTo-
HOBCKHUE 1 HEHBIOTOHOBCKUE X)uAKoCTHU. [IceBaomnacTuueckue 1 AUIaTaHTHBIE KUIKOCTHU U TBEP-
noo0pa3Hble Tena. BA3KoCTh KUIKHUX arperaTUBHO yCTOWYMBBIX IUCIEPCHBIX CUCTEM. Y paBHEHHUS
Ovinmreiina, [raynunrepa, Mapka-Kyna-XayBunka. Peosornueckue cBoiicTBa CTPYKTypUpPO-
BaHHBIX KHJIKOOOPA3HBIX U TBEPILOOOPA3HBIX CUCTEM.

8. 3akiroueHue
[ToBepXHOCTHBIC SBIICHUS U JHUCIICPCHBIC CHCTEMbI B XUMHUYECKOUW TexHoornu. Kommon-
Hasl XUMHSI U OXpaHa OKPY)KAOLICH CPEIbl.
OO11ee KOJIMYECTBO PA3ICIIoB - 8.

4 O0beM yueOHOH THCHMIIINHBI

O0beM TUCUMITUHBI
Bup yuyeoHoii padoTbl Axan. | Actp.
3E
4. 4.
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 5 180 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,44 16 12
Jlexuun 0,22 8 6
JlaboparopHbie paboTs (JIP) 0,22 8 6
CamocrosiTesibHas padoTa 4,31 155 116,25
KonTakTHas camocTosiTenbHas paboTa - -
CamocTosTeIbHOE U3YUeHUE pa3/iesioB TUCHUIUTHHEI (TToaroToBka | 4,31
155 | 116,25
K J1a0opaTopHbIM paboTam)
Bua koHTpoOJIA:
IK3aMeH 0,25 9 6,75
KonTakTHas paboTa — MpOMeXyTOYHAs aTTECTAIHSI 8,6 6,45
0,25
[ToaroToBka K 3K3aMeHy. 0,4 0,3
Buj HTOroBOro KOHTpOJIs: IK3aMeH

AHHOTanus padoveil NPOrpaMmbl AUCHUIIIHHBI
«MaTteMaTHKa»

1. Heap aumcuMminHbl - (HOPMUPOBAHHME Y CTYJEHTOB CHCTEMbl OCHOBHBIX IOHSITHI,
UCIIOJIB3YEMBIX Ul IIOCTPOCHUS BAXHEUIIUX MATEMaTUYECKUX MOJEIEH U MaTEeMaTUYECKUX
METO/IOB ISl ONMCAHUS PA3ITMYHBIX XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB.

2. B pe3yabTare u3yuyeHUs JUCHMILUIMHBI 00yYAIOIIUIACH 10JIKEH
Obaadoams CIEeAYOIUMU KOMIETCHIIUSAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:
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OIIK-2.1, OIIK-2.5, OIIK-2.9.
3HaTh:

— ocHOBHl jau(epeHInaTbHOr0 U HHTETPATHHOTO HCUUCIICHUS, TU(PepeHIINaTbHBIX YpaB-
HEHU, TEOPUU BEPOSTHOCTEN U MATEMATUYECKON CTaTUCTHKY;

—  MaTeMaTU4eCKHe TEOPHH U METOJbI, JeKaIlue B OCHOBE MOCTPOSHHSI MAaTEMAaTUYECKHX MO-
b1 (S (%

—  OCHOBBI IPUMEHEHHSI MATEMaTHUYECKUX MOJIEIeH U METO/I0B.
YMers:

—  BBIOMpaTh MaTEeMaTHYECKNE METO/Ibl, IPUTOAHBIE JUI PEUICHNUs KOHKPETHON 3a1a4H;

—  HCIOJB30BaTh MAaTEMaTHYECKUE TMOHITHUSA, METOAbI U MOJIENH JUIS OMHMCAHUS Pa3IHMYHBIX
IIPOILIECCOB;

—  BBISIBJIATH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, JIeKallle B OCHOBE KOHKPETHBIX MPOIIECCOB;

—  HCHOJb30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00PaOOTKY TaHHBIX;

—  NPUMEHATh MaTeMaTUYEeCKHE 3HaHUS HAa MEKAMCLUUIUIMHAPHOM YPOBHE.

— Buagers:

— ocHOBaMH ()yHJAMEHTAIBHBIX MATEMATHIECKUX TEOPHI M HAaBBIKAMHU HCIIOJIB30BAHUS MaTe-
MaTHYECKOro amnmnapara;

—  METOJaMH CTaTHUCTHYECKOW 00paboTKku HMHPOpPMAIIUH.

3. Kpartkoe cogep:xanue JUCHMILIHHBI
1 CEMECTP

Beenenune. [Ipenmer u MeTopl MaTreMaTHKU. ONucaHne OCHOBHBIX pa3zieioB Kypca. CTpyk-
Typa Kypca U mpaBuiia peUTUHTOBOI CHCTEMBI.

Pa3nes 1. DineMeHTHI ajredphl.

YucnoBble MHOXKECTBa, KoMIuiekcHbIe yncna. Onpenenurenu |l u Il mopsakos. Bektopsr:
OCHOBHBIE TOHATHS, CKAIAPHOE, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHUS BEKTOPOB. AHATHTHYE-
CKas TeOMETpHUs: MpsiMas Ha TUIOCKOCTH, KpuBble || mopsnka. Marpuisl: aelicTBUS HaJ MaTpH-
[[aMH, TIPUBEICHNE K CTyIIeHYaToMy BUAy U Buay ['aycca. Panr marpuner. OOpaTHas maTpuia.
Teopema Kponekepa-Kanemu. Pemenue cucrem nuHelHbIX anredpanueckux ypaBHeHui. Cob-
CTBEHHBIC YHCIIa U BEKTOpBl. KBaspaTnynbie popmel.

Pa3nes 2. ®ynkuusa ognoi nepemenHoi. Ilpenen ¢pynxkuun. HenmpepbIlBHOCTDH (pyHK-
U,

@Oynkiusa. CrnocoOvl 3aiaHus (GyHKUMU. DneMmeHTapHble QyHKuuu. Ilpenen ¢yHkuuu B
touke. OnHocTopoHHUE Tpenenbl. [Ipenens Ha 6eckoHeuHOCTH. beckoneuyHo Masbie U Oecko-
HEYHO OoublIMe (PYHKLUH, UX CBOMCTBA M B3auMOCBA3b. OCHOBHBIE TeOpeMbl 0 mpezaenax. [lep-
BBII ¥ BTOPOU 3aMedaresbHble Tpeensl. HenpephlBHOCTE (PYHKIIMH B TOYKE M HA TPOMEKYTKE.
CaolicTBa QyHKIIMIA, HETIPEPHIBHBIX HA OTpe3Kkax. Touku pa3peiBa GyHKIIMHN U UX KIACCU(PUKALIUS.

Pa3nea 3. luddepennunanbHoe ucuucjieHue pyHKIMU 0JHOMH MepeMeHHOil.

[TpousBosHas GyHKIMHU, €€ TEOMETPUUYECKUNA U MEXaHUYECKUN CMBICI. YpaBHEHHs Kaca-
tenpHON M HOpManH. [IpaBuna quddepenuupoBanus. Tabiuima OCHOBHBIX MTPOU3BOAHBIX. Jlmd-
bepeHIpyeMocTh (QYHKIUU: ONpeAeTIeHne, TEOPEMbI O CBSI3U HENpephIBHOCTU U AuddepeHiu-
pyemoctu (DYHKITUU U C CyIIecTBOBaHUEM Ipou3BoaHoN. [uddepennman hyakmuu: onpenene-
Hue, cBoiicTBa. [IponsBoaHas cnoxxHoi ¢pyHkunu. OcHOBHbIE TeOpeMbl UG PepeHIHaTBFHOTO UC-
yucnenusi: Pomns, Jlarpamka, Komm. [IpaBunmo Jlomuranst (packpbiTe HEOMPENEIECHHOCTEH).
[Tpon3BoiHBIE BBICHIMX MOPAIKOB. MOHOTOHHOCTH (DYHKIIMHU: OTIpe/ieieHue, He00X0AUMMBIE U J10-
CTaTOYHbBIE YCJIOBUA. DKCTPEeMYM (QYHKIHMH: ONpesesieHne, HeoOX0IMMbIE U JOCTaTOYHBIE yCII0-
BUsl. BBIMYyKIOCTH, BOTHYTOCTh U TOUKM Mepernda rpaduka GyHKINU: ONpeaeeHus, Heo0X0au-
MBIE ¥ JIOCTATOYHBIE YCIIOBHUS MX cCyliecTBoBaHMs. OOmIas cxema MccieIoBaHus (PyHKIHHA, T0-
CTPOEHHUE UX Tpa(UKOB.

Paspnen 4. UnTerpajabHoe ucuncjieHue PyHKIUH OHOM NepeMEeHHOM.
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[TepBooOpasnas pyukmus. HeonpeneneHHbII HHTErpall U €ro cBoicTBa. Tabimia OCHOBHBIX
MHTETpaJioB. MeTo/Ibl MHTETPUPOBAHMS: HENOCPEACTBEHHOE MHTETPUPOBAHUE, METOJ IMOACTa-
HOBKH, UHTEIPUPOBAHHUE 10 YACTSIM, HHTETPUPOBAHUE PALIMOHANBHBIX Apo0el, UHTErpUPOBaHUE
HEKOTOPBIX UPPAMOHATBHBIX U TPUTOHOMETpHUECKUX (pyHKIMHA. OnpeneneHHbi HHTErpal, ero
reOMETPUUYECKUI CMBICI, €r0 CBOMcTBa. TeopeMa o cpenHeM 3HaueHuu. @opmysa HeroTona-Jlei-
OHMIIAa. 3aMEHa IEPEMEHHON Y MHTEIPUPOBAHUE I10 YACTSIM B OIIPE/IEICHHOM UHTerpaie. Borunc-
JICHHE TUIONIAJIeH MIOCKUX QUTyp U 00BEMOB TeJl BPALIECHUS C MOMOIIBIO ONPEAECICHHOTO UHTE-
rpana. HecoOcTBeHHbIE HHTETrpaibl: ONPEAEIEHUS, CBONCTBA, METO/bI BEIUNCICHMUS.

2 CEMECTP

Paspen 5. {udppepennuaibHoe ucuuciaeHne pyHKUUil HECKOJIbKUX NepeMEHHbIX.

OyHKIMH ABYX U O0Jiee IEpEeMEHHBIX: ONpeieNieHe, 001acTh onpeaeacHus, 00JacThb cyiie-
CTBOBaHMsI, T€OMETPUYECKAsT MHTEPIIPETALMS, JIMHUU YPOBHS, U MOBEPXHOCTU ypoBHs. [Ipenen
dbyHKIMK B Touke. YacTHBIE MPOU3BOIHBIE (HAa puMepe QYHKIMH IBYX MepeMeHHbIX). Judde-
PEHLIUPYEMOCTh (DYHKIIMH: OTpEAeieHUe, CBA3b AP PEepeHINPYEMOCTH ¢ HETIPEPHIBHOCTHIO U C
CYIIIECTBOBaHHEM YaCTHBIX POU3BOAHBIX. JlocTaTounble ycnoBus nuddepeHiupyemMoctu GyHK-
. JluddepeHnupyemMocTs CII0KHON (YHKINH, MOJHAs nponsBoaHas. Juddepennuman hyHk-
I[UU JIBYX NIEPEMEHHBIX, €r0 UHBapUaHTHOCTh. JuddepenimpoBanue pyHKIMu 01HOM U ABYX Te-
PEMEHHBIX, 33JaHHOW HEsABHO. YacTHBIE MPOM3BOIHBIC U MU(PEepeHINaIbl BEICIINX MOPSIKOB.
Teopema 0 paBeHCTBE CMEIIAHHBIX MPOU3BOIHBIX (A1 PYHKIIMU IBYX TEPEMEHHBIX). AHAIUTHU-
YecKHii mpu3HaK noiHoro auddepennunana. [IponsBoaHas o HaMpaBJICHUIO: ONpeeseHue, Ghop-
MyJa ajs ee BeruuciaeHus. ['pagueHT u ero cBoiicta. DKCTpeMyMbl (DYHKIIMU ABYX MEPEMEHHBIX:
ornpezeneHusi, He00OXOAUMOE U JOCTATOYHOE YCJIOBUS CYLIECTBOBAHMS KCTpEeMyMa. Y CIOBHBII
JKCTPEMYM: OIpe/ieJICHIE, METO bl HAX0XK/IEHUS TOUEK YCIIOBHOTO AKCTpeMyMa (IIPSIMO METO U
MeTo MHOkuTenel Jlarpanska). Hanbonbiiee 1 HauMeHblee 3HaueHUs (PyHKIINUY IBYX IIEpeMEH-
HBIX B 3aMKHYTON 00JIacTH.

Pa3nea 6. KpaTnblie nHTerpassbl.

JIBOIHOI HHTETpall: OIpe/ieJieHue, FeOMETPUUECKU CMBICI, CBOICTBA. Teopema o cpenHem
3HAYEHUH JIBOMHOTO MHTErpasia. Beuncienue ABOMHOrO HHTErpajia B JEKaPTOBOM CUCTEME KOOP-
JUHAT. BelunciieHne qBOMHOIO MHTErpasa B MOJISPHON cucTteMe koopanHat. Muaterpan Oiinepa -
[Tyaccona. [1punosxenust IBOHHOr0 HHTETpaJia: BEIYUCICHUE UIOIAH IIII0CKON 00s1acTu, o0bema
LWIMHPUYECKOTO TN, TUIOIIAI1 TIOBEPXHOCTH, MACChI INTACTUHKH C 3aJaHHOU TNIOTHOCTBIO, KO-
OpIMHAT LEHTPA TAKECTU MJIACTUHKU. TpONHON HHTErpa: onpeaenenne, PU3n4eckuii U reoMer-
PUYECKHI CMBICII, CBOWCTBA, TEOPEMA O CPEAHEM 3HAUYEHUHU TPOMHOIO MHTErpaia. BeruncieHnue
TPOWHOTO UHTETpajia B IEKApTOBOW CUCTEME KOOPINHAT, B IMJIMHAPUIECKUX U CHEPUUECKUX KO-
opauHatax. [Ipuno)xeHus: TPOWHOrO MHTErpajia: BeIYMCICHHE 00beMa, Macchl Tela ¢ 3aJaHHON
IUIOTHOCTBIO, KOOPJAMHAT LIEHTPA TAKECTH TeJa.

Pa3nes 7. KpuBosinHeiiHbIe M NOBEPXHOCTHbIC HHTErPaJIbl.

KpuBosnHelHbIi HHTErpal 1o KOOpAWHaTaM: onpeaeneHue, pu3ndeckuii cMpIci, cBoiicTBa. Bol-
YUCJICHUEe KPUBOJIIMHEHHOTO nHTerpana. dopMyiia sl BEIYUCIEHUS paboThl NP NEepeMEIIeHUN
MaTepuaIbHOW TOUYKH B CUJIOBOM I10JI€ BAOJIb HEKOTOporo myTH. ®opmyna ['puna aiis BeIUmCIe-
HUS KPUBOJIMHEWHOT0 MHTETpaJla 10 3aMKHYTOMY KOHTYpY. He3aBucMMOCTh KpUBOJIMHEIHOTO MH-
Terpajia OT MyTH UHTETPUPOBAHUS: HEOOXOAUMOE U JOCTATOYHOE YCIIOBUE HE3aBUCUMOCTH, KpHU-
Tepuil He3aBUCUMOCTH. [loTeHInanpHoe moJie, MoTeHIuaNbHas (QYHKIMS U €€ BblYMciIeHue. Boi-
YHCIIEHWE KPUBOJIMHEWHOTO MHTErpalla, He 3aBHUCSILEro OT MyTH UHTerpupoBanus. [loBepxHoCT-
HBII MHTETpall: onpeaeeHne, GU3NUEeCKUil CMbICI, BBIYMCICHHE B JEKapTOBOM cucTeMe KOOpAU-
Hat. Teopema ["aycca-Octporpanckoro. @opmyna Crokca.
3 CEMECTP

Paznen 8. Inddepennuanbubie ypaBHeHHs EPBOr0 MOPSAKA.

Juddepennunanbable ypaBHEHUS: ONpeIeieHUE, TOPSAIOK, PELIeHNe, TeoOpeMa CyIECTBOBA-
HUS ¥ €IMHCTBEHHOCTH pemieHus. 3agada Komm. Juddepennmanpasie ypaBHEHUS C pa3Ieisio-
MUMUCS iepeMeHHbIMU. OJTHOPOAHbIE YpaBHEHUS |-T0 mopsiaka: ornpeesieHue 1 METO T peIeHHS.
Jlunelinpie ypaBHeHUs |-TO mopsaka: onpeaesieHne U METO/ peluieHus. Y paBHeHus bepHyiu:
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omnpeneneHue u Metoa pemenus. Juddepennmanbabie ypaBHEHUS B MOTHBIX TuddepeHraniax:
OIpEeECNIEHUE U METO/1 pellieHus. IHTerpupyomumii MHOKUTENb: ONPEAEIICHNE, CBEIEHNE K ypaB-
HEHUIO B OJHBIX AuddepeHimanax ¢ moMoubs0 HHTETPUPYIOIIETO MHOKHUTEIIS.

Pa3nen 9. luddepennuanbHbie ypaBHeHHs] BTOPOT0 NMOPS/AKA.

Juddepennnanbable ypaBHEHHUS BTOPOTO MOPSAKA, TOMYCKAIOIINE MOHKEHUE MOPSIKA.
Jlunetinbie nuddepeHnmanbHpie ypaBHEHUSI BTOPOTO OPSIKA: ONpeAeIeHNe, OAHOPOIHbIC U He-
OJIHOPOJIHBIE JIMHEIHBbIC ypaBHeHUs. CBOICTBA penieHui. JInHelHas HE3aBUCUMOCTh (DYHKITUH.
Omnpenenurens BpoHckoro u ero coiictea. Teopembl 0 CTPYKTYpe OOIIUX PEUICHUN JTUHEWHBIX
OJIHOPOJHBIX U JIMHEMHBIX HEOJHOPOIHBIX MU (depeHIHATbHBIX YpaBHEHUN BTOPOro MOPSAKA.
dyHIaMeHTallbHAS CUCTEMA PEIICHUHN JTMHEHHOTO OJHOPOAHOTrO MU depeHInanIsHOoro ypaBHe-
HUSl BTOpOro mnopsiiaka. JIunelinele onHopoaHble nuddepeHIanbable YpaBHEHHUs BTOPOTO IO-
psiZiKa C MOCTOSIHHBIMU KO3 (hUIIMeHTaMu: MeTo | Diijiepa Ui pelIeHus 3TUX ypaBHeHu. JInneii-
HbIE HEOJHOPOIHbIE A depeHLInaIbHble YpaBHEHUS BTOPOTO MOPSAKA C TOCTOSIHHBIMU K03 du-
[UEHTaMH: METOJ I0J00pa YaCTHOTO PEIICHHUS STOT'0 YPaBHEHHS C IPABOI YaCThIO CHIEIIMATIBLHOTO
BUJIa U METOJ] BapHalliK POU3BOJIBHBIX MOCTOSHHBIX. JInHeiHble nuddepeHiranpupie ypaBHe-
HUS N-TO TOPsi/IKA: CBOMCTBA PEIICHH, TEOPEMBI O CTPYKTYpE 0OIIero pemieHusi. AJITOPUTM T0-
CTpOEHHS OOIIETO pelIeHUs TUHEHHOTro quddepeHIInaTbHOT0 YpaBHEHUS N-TO MOPsIKa C TOCTO-
STHHBIMH K03 punmeHramu.

Pa3pnen 10. Cucrembl nuddepeHnuajibHbIX YPABHEHHI.

CucreMbl TMHERHBIX AUPPEpeHInaNbHbIX YPaBHEHUH IEPBOTO MOPSIKA, PEILIEHUE METOJI0M
uckioueHus. Cuctemsbl TMHEHHBIX T depeHIaTbHBIX YPaBHEHUN IEPBOTO MOPSIKA, METO/I Ba-
pHUaLUK IPOU3BOJIBHBIX MOCTOSIHHBIX. CHCTEMBI IMHEWHBIX OJJHOPO/IHBIX YpaBHEHUI I1€PBOrO IM0-
psKa ¢ OCTOSTHHBIMU KO3 durmeHTamu, Meto Ditnepa. CucTteMbl JMHEWHBIX HEOHOPOIHBIX
Qg epeHraIbHbIX YPAaBHEHUH C MOCTOSTHHBIMEA KO3 PHUIIMEHTaMHU.

Paszpnen 11. YUncioBblie 1 GyHKIMOHAIbHBIE PSA/bI.

UYucnoBsle psiibl: OCHOBHBIE MOHATHUS, CXOAUMOCTH psiia. HeoOxoaumblii pU3HaK cxo1u-
MocTH psana. CBoiicTBa cxoasmuxcs psAaoB. JlocTaTounble IpU3HAKKA CXOIMMOCTH 3HAKOIOJI0KH-
TEJNbHBIX PSAAOB: MHTErpasibHbIN Npu3Hak Kolm; npu3Haku cpaBHEHUs psAAOB; npu3Hak Jlamam-
6epa; panukanbHbiil npusHak Komm. Psner Aupuxie. 3nakouepeayrouuiics paa: onpeaencHue,
npu3Hak JleiiOHuia. AGCOMIOTHAS M YCIIOBHASI CXOAMMOCTh 3HAKOIIEpEMEHHBIX psioB. DyHKIHO-
HaJlbHBIE psiibl. CTeTeHHBIE PSIbL: ONpesienieHue, Teopema Abesst, THTepBall CXOAUMOCTH, PaIuycC
cxoaumoctu. CBoiicTBa cTeneHHbIX psAAoB. Paael Teinopa u Makiiopena: onpeieneHue, ycaoBUs
cxoaumoctu psana Teiinopa k ucxoaHoit pynkuuu. Jlemma lim LHI _o g VX € R . Jlocratounsie

n—o

YCJIOBHSI CXOIUMOCTH psina Teinopa. Anroputm pasnoxeHuss GyHkuuu B psa Makinopena. Oc-
HOBHBIE pasyiokeHus Qynkimii: €, SINX, cosx, In(1+ x), (1+ X)n ,arctgx, arcsinx s psja Ma-

KJopeHa. Paznoxxenue ¢pyHkuuii B psjg Teinopa ¢ mOMOIIBIO OCHOBHBIX pasznoxeHui. [Ipumene-
HUE CTENIEHHBIX PAA0B: MPUOIMKEHHbIE BRIYMCICHUS, TPUOIMKEHHOE peleHne quddepeHnmnaib-
HBIX YPaBHEHUM.

4 CEMECTP

Pasznen 12. Teopusi BepositHocTeii. CiryyaliHble BeJJMYMHBI U MX 3aKOHBI pacnpeneie-
HHA.

[Tpenmet Teopun BeposiTHocTel. Citydaiinbie coObiTus. [IpoTBONONOKHBIE COOBITHS. Heza-
BUCHMBIE coObITUS. OTHOCUTENbHAS YacToTa. Kiaccudyeckoe u reoMeTprudeckoe onpesiesieHue Be-
POSITHOCTH. DJIEMEHTApHAsl TEOPHsI BEPOATHOCTEH. MeToabl BeIUMCIEHUsT BeposiTHOcTer. [Ipo-
CTPAHCTBO AJIEMEHTApHBIX cOObITHH. Kiaccuyeckoe onpenenenue BeposSTHOCTH. Anredpa coObl-
TUI: TEOPEMBI O BEPOSATHOCTU CYMMbI COOBITHH, MPOTUBOIIOIOKHBIX COOBITHH, CyMMa BEPOSTHO-
CTel HECOBMECTHBIX COOBITHH, 00pa3yIOUINX MOJHYIO IpyIiny. AKCHOMaTHYECKOe OIpeieeHne
BEPOATHOCTH. CTAaTUCTUUECKOE ONPEIECICHNE BEPOSTHOCTU. Y CIIOBHASA BEPOSTHOCTh. Teopemsbl 0
BEPOSITHOCTH TPOU3BEJICHHs 3aBUCHMBIX U HE3aBUCUMBIX cOObITHH. [lonHas BeposTHOCTh. [lo-
BTOpHbIe HcnbITaHus. @opmyna beprymnu. JlokanbHas W WHTErpanbHas Teopembl MyaBpa-
Jlannaca. ®opmyna IlyaccoHa.
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[TonsiTHE ciiydailHOM BETUYUHBI. [[UCKpPETHBIE U HENIPEPBIBHBIC CITyYalHbIE BETUYMHBI. 3aKOH
pacripenesieHus ciaydaiiHoi BennuuHbl. OyHKIMS pacnpeneneHus, ee cBoiictea, rpaduk. ITnoT-
HOCTb paclipe/ieIeHUs] HEPEPbIBHON ClTy4aiiHOH BeTMUYMHBI (INIOTHOCTH BeposiTHOCTH ). Dopmyiia
JUIsL BEPOSITHOCTH IIOIIAJJaHUsl HENIPEPBIBHOW CIIy4allHOM BEJIMYUHBI B JAHHBIM MHTEPBAJ, BbIPa-
YKEHHBIH Yepe3 II0THOCTh BEPOSTHOCTH, T€OMETpUYEeCKHi cMbICT (popMyiibl. BuHOMUanbHOE pac-
npeaeseHue, pacupenenenue Ilyaccona, paBHOMEpHOE pacipeiesieHne, HOPMAJIBHOE pacipese-
JICHUE, SKCIIOHEHIIMAJIBHOE PAaCIIPEACICHUE.

Pa3nen 13. MaTemaTu4eckasi CTaTHCTHKA.

[Ipenmer mareMaTnyeckoil cTaTUCTUKU. OCHOBHBIE 33/la4¥ MATEMaTU4YECKOW CTaTHUCTHUKH.
Bri6opounsiii Mmetoa. Cratuctuyeckoe onucanue. Beibopku. 'mctorpamMma v MOJUTOH 4acToT.
Cratuctuyeckas (amnupudeckas) GQyHKIUs pacnpeneneHus. BeloopouHble XapaKTepUCTHKU U UX
pacupenenenusi. CocrositenbHble, 3)PEKTUBHBIC CMEIICHHBIE H HECMEIIICHHBIC OIICHKH ITapaMeT-
poB. CTaTUCTHYECKOE CpPElHEE, CTATUCTUYECKAsl JUCIIEPCHs U CTaTUCTUYECKOE CPENHEE KBapa-
TUYHOE KaK TOUYE€YHbIE OLICHKU HEU3BECTHBIX: MATEMAaTUUYECKOIO OXKUAAHUS, TUCIIEPCUHU, CPETHETO
KBaJpaTUYHOIO OTKJIOHEHHMs. JlOBEpUTEIIbHBIE MHTEPBaAIbl U MHTEpPBalbHbIE OLICHKU. JloBepu-
TEJIbHBIE OIICHKH HEU3BECTHOW BEPOSTHOCTH 110 OOJIBIIUM BBIOOpKaM. JloBepuTenbHast OLIEHKa Ma-
TEMaTHUYECKOI0 0KHUIaHUs IIPU HEU3BECTHOM Aucriepcun. JloBepuTeabHas OLleHKa CPEJHETO KBaJl-
paTtuyHOro OTKJIOHEHUs. TouHble BIOOpOUHBIE pacnpeneneHus: CTeio/ieHTa (t- pacnpeneneHue),
dumepa-Cuenexopa (F-pacnpenenenue), [Tupcona (x>-pacnpenenenue). Ilposepka craTucTuye-
CKUX runores. Maremarnyeckue MeTo/1bl IPOBEPKH CTATUCTUYECKUX TMIIOTE3. DIEMEHThI TEOPUU
KOPPEJSLHHU.

4. O0beM y4eOHOH JUCHUIIIMHBI
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Cemectp

Bun y4yeoHoii padoTnl Bcero 1 2 3 4
3E Akaj.u. 3E Axaj.u. 3E Axaj.u. 3E Akaj.u. 3E Akaj.u.
OO011asi TPY10€MKOCTh THCHUTTHHbBI 18 648 5 180 180 5 180 3 108
KonTakTHasi padoTa — ay1MTOPHBIE 3aHIATHS: 1,88 68 0,67 24 0,44 16 0,44 16 0,33 12
Jlexun 0,88 32 0,33 12 0,22 8 0,22 8 0,11 4
[Tpaktuueckue 3anstus (I113) 1 36 0,33 12 0,22 8 0,22 8 0,22 8
CamocrosiTeJibHasi pa6oTa 15,62 562 4,33 156 4,31 155 4,31 155 2,67 96
KoHTakTHas camocTosiTelibHast paboTa 0,6 0,4 - - 0,2
CamocTrosTenbHOE U3yUYEHHE Pa3/IeIoB 15,62 561.4 4,33 155.6 4,31 155 431 155 2,67 958
JUICITUTITMHBI
KonraktHast paboTa — IpOMEXYTOYHAsI ATTECTALIUS 0.5 0,8 - - 0,25 0,4 0.25 0,4 - -
[ToaroroBka K sK3aMeHY. 17,2 - - 8,6 8,6 - -
Buj nTOroBOro KOHTpoJIs: 3ader c oueHkom IK3aMeH IK3aMeH 3auer
Cemectp
Bup yueOHoit padoThbl Bcero 1 2 3 4
3E Actp. 4. 3E Actp. 4. 3E AcTp.u. 3E AcTp.u. 3E Actp. 4.
OO0mas TPy10eMKOCTh THCITUTLTHHBI 18 486 5 135 5 135 5 135 3 81
KoHTakTHasi padoTa — ayIuTOPHBIE 3aHITHSI: 1,88 51 0,67 18 0,44 12 0,44 12 0,33 9
Jlexuyn 0,88 24 0,33 9 0,22 6 0,22 6 0,11 3
[Tpaktuueckue 3ausaTus (I113) 1 27 0,33 9 0,22 6 0,22 6 0,22 6
CamocTosiTeIbHAs1 paGoTa 15,62 4215 4,33 117 4,31 116,25 4,31 116,25 2,67 75
KoHnTakTHas camocTosiTesbHas paboTa 0,45 0,3 - - 0,15
CamocrosTenbHOE U3YYCeHUE Pa3IeioB 15,62 421,05 4,33 116,7 4,31 116,25 4,31 116,25 2,67 74 85
JUACIUTITHHEI
KonTtakTHas paboTa — mpoOMeXyTOYHAs aTTECTAIHS 05 0,6 - - 0.95 0,3 0.95 0,3 - -
[ToaroroBka k SK3aMeHy. ' 12,9 - - ' 6,45 ' 6,45 - -
Buj uTOroBOro KOHTpoJIs: 3ader c oueHkoM JK3aMeH JK3aMeH 3auer
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AHHOTanus padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«DPu3uKa»

1. Ileab AMCHUIVIMHBI — IPHOOpeTeHHe 00yUYarOIMMUCS 3HAaHUM 110 OCHOBHBIM pazjenaM (GU3UKU U
YMEHUIO IPUMEHSTh UX B APYTHX €CTECTBEHHOHAYYHBIX AUCIUILTHHAX.

2. B pe3yabTrarTe nudydyeHus JUCHUILINHBI 00y4aI0UIUIICH T0JKEH

Obnadamye CleAyIOMUMI KOMIIETCHIUSAMHU ¥ WHAUKATOPAMH UX JTOCTH)KECHUS:

OIIK-2.4, OIIK-2.7, OlIK-2.11

3Hamy:

- (hu3nYecKre OCHOBBI MEXaHUKH, (PU3UKHU KOJIEOAHUN M BOJIH, HJIEKTPHUECTBA U MAarHETU3Ma, JJIEK-
TPOAMHAMUKH, CTATUCTUYECKON (PU3UKH U TEPMOJMHAMUKHU, KBAHTOBOW (DPU3UKHU;

- CMBIC]T (PYHIAMEHTAIBHBIX (PU3MUYECKUX 3aKOHOB, IPUHIUIIOB M TIOCTYJIATOB; UX (DOPMYIHPOBKHU U
I'paHUILIbl IPUMEHUMOCTH;

- CBA3b IIUPOKOTO Kpyra (PU3MUECKUX SABICHUN C (PyHAaMEHTAIbHBIMU MPUHIMIIAMH U 3aKOHAMH (Pu-
3MKH; OCHOBHBIE METO/Ibl PELICHUS 3aJay 110 ONUCAHUIO (PU3NYECKUX SIBICHU;

- METOIbI 00PabOTKHU Pe3yNbTaTOB (PU3NYECKOTO SKCIIEPHUMEHTA.

Ymemn:

-IPUMEHATh TEOPETHUYECKUE 3HAHUS M SKCIIEPUMEHTAJIbHBIE METOJbI MCCIEIOBAaHHUS MPHU PEUICHUN
npodeccuoHaIbHbIX 33/1ay;

-IPOBOJIUTH PACUETHI, OCYIIECTBISATH aHAIN3 U HA OCHOBE 3TOTO AeNaTh 000CHOBAaHHBIE BHIBOIBI;

- aHAJIM3UPOBATh Pe3yJbTaThl HAOIIOAEHUIN U HKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX 3aKOHOB U
NPUHIUIOB (QU3NKH;

- OIIPENEIIATh XapakTep (pU3MUECKUX MPOLECCOB MO0 KOMIUIEKCY 3KCIEPUMEHTAIbHON HH(pOpMaluu
IpY IOMOIIH TPa(UKOB, TAOIUI] U yPaBHEHUH;

- IpEeACTaBIATh 00pabOTaHHYIO 3KCIEPUMEHTAIBHYIO M TEOPETUYECKYI0 MH(POPMAlLMIO B YCTHOH U
NUCHbMEHHOU (hopMe, B TOM YHCIIE C UCIOIB30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

Braoemy:

- HaBBIKAMHU PAa0OTHI C IUPOKUM KPYTOM (pr3ruecKux mpruOOpoB U 000PYAOBAHMS;

- HaBbIKaMU 00OCHOBAHHUS CBOUX CY)KJCHHUH U BBIOOPA METO/a UCCIIETOBAHMS.

3. Kparkoe conepxxanue Q1M CUMILTAHBI.

Pasoen 1. Qusuueckue 0cHO8bl MEXAHUKU.

1.1. Ilpenmet ¢puszuku. MeTonbl GU3HNUECKOT0 UCCIEOBAHUS: OMBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOPHUS.
[Tpenmer xknHeMmaTuku. llepemenienue, ckopocTh, yckopeHue. KnHeMaTndeckue XapakTEpUCTUKH Bpalia-
TEJIbHOTO JBUKEHUS.

1.2. 3axonbl HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TATOTEHUS. J[BH)KEeHUE Tena
MepeMEeHHOM Macchl. Y paBHeHUs1 Memepckoro. @opmyna [{nonkoBCckoro.

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

1.4. Kunemaruka rapmoHudeckux kosnebanuil. uddepennnanbHoe ypaBHEHUE TrapMOHUYECKUX KO-
neGanuii. [ToHsTHE O 3aTyXaIOMIMX U BBIHYKAEHHBIX KoebaHusX. BonHoBoe nBuxenne. BonHel npoionsHbIe
Y IIOIIEPEYHBIE.

Pa3zoen 2. Monexynapuas gpusuxa u mepmoouHamuxa.

2.1. DaeMeHTHl TEPMOAMHAMUKU U (U3NUecKoi kuHeTukH. MneanbHselii ra3. Pacnpenenenue bonbi-
MaHa u ero obmedusnuecknit cMpici. PeanbHblii ra3. YpaBHenue Ban-nep-Baansca.

2.2. Tepmoaunamuueckuid mMeron B (usuke. PaBHOBecHble cocrosiHMA. Hawanma TepMonnHaMHKH.
[{uKJIBI. DHTPONMS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. Auddysus. 3akon duka. TermnonpoBoaHocts. 3akoH Dypre. BHyTpenHee
TpeHue (BA3KOCTh). 3akoH HpioTOHA.

Pa3zoen 3. Dnexmpocmamuka u nocCmosiHHbIUL 21eKMPULeCKUll Mox.
3.1. 3akon Kynona. Teopema Octporpanckoro-I'aycca. Jumnonb. JIU3IeKTpUKU B 3JEKTpOCTaTHYE-
CKOM T10JI€.
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Pazoen 4. Dnekmpomacnemusm.
4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna Jlopenua.
4.2. MaraeTuku. DIeKTpOMarHuTHas UHAYKIUA. Y paBHeHHe MakcBeia.

Pa3zoen 5. Onmuxa.

5.1. Uarepdepennus BonH. udpakuus BoiH. [Tonspuzaius BoH.

5.2. TennoBoe usnydenue. 3akoH Kupxroda. ['unoresa [Inanka. KBanToOBO€ 00BSICHEHHE TEIIJIOBOTO
nznyaenus. Ipdext Komnrona.

5.3. SAnepnas moxens atoma. [locrynarsl bopa. Atrom Bogopoza o bopy.

Pa3zoen 6. Dnemenmol k6aHmoso guzuxu.

6.1. 'unore3a ne bpoiinsa. BonnoBoe ypaBuenue lllpeaunrepa i1 CTallMOHAPHBIX COCTOAHUI. ONBITHI
[IIrepHa-I'epnaxa.

6.2. MHorosnexkTporHbIi atoM. D dekt 3eemana. [Ipunnumn [Taynu. KBaHTOBBIE cTaTHCTHYECKHE pac-
npenenenus bosze-DitameitHa u @epmu-/lupaka. @oHoHbI. 3akoHbI [{ebast u DiHIITEIHA.

4. O0beM y4eOHOH JUCHUIIMHBI

Cemectp
Bcero
Bun yuebnoit paboTsl Ne 2 Ne 3
3E Axan. 3E Axan. 3F Axag.
q, T, q,
OO011as TpyA0€MKOCTh TUCITUILUIMHBI 12 432 6 216 6 216
KonTakTHas padoTa — ay1uTOpHbIE 0,89 36 0,33 12 0,55 20
3aHATHA:
Jlexuuu 0,33 16 0,11 4 0,22 8
ITpaktrueckue 3ansatus (113) 0,33 12 0,11 4 0,22 8
JlaGopaTtopusie padots (JIP) 0,22 8 0,11 4 0,11 4
CamocrosiTeJibHAas pa6oTa 10,61 | 382 195 187
KonTakTHas camocTosTenpHas paboTa - - -
CamMocTosATeIbHOE U3YUYEHUE PA3/IEIIOB 10,61 382 105 187
TIMCIIATUTHHEI
Buabl KoHTpOJIS:
9K3aMeH 0,5 18 0,25 9 0,25 9
KonTakTHas paboTa — MpOMEKyTOUHAS
arTecTanus 0,5 0.8 0,25 0.4 0,25 0.4
IToaroToBKa K K3aMeHY. 17,2 8,6 8,6
By MTOroBOro KOHTpOJIS: JK3aMeH JK3aMeH
Beero CemecTtp
. Ne 2 Ne 3
Bun yuebHoit paboThl A A A
3E CTP. 3E CTP. 3F CTp.
q, q, q,

OO01mas TpyA0eMKOCTh AUCIUTLIINHBI 12 324 6 162 6 162
KonTakTHas paboTa — ayAuTOpPHBbIE 0,89 27 0,33 9 0,55 15
3aHATHA:
Jlexuuu 0,33 12 0,11 3 0,22 6
[Tpaktuueckue 3austus (I13) 0,33 9 0,11 3 0,22 6
JlaboparopHbie padboTs (JIP) 0,22 6 0,11 3 0,11 3
CamocrosiTesibHas padora 1061 286,5 1456 2 1450 2
KonTakTHas camocTosTelbHas padoTa 10,61 - - -
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CamocTosiTeTbHOE U3YUYEHHUE Pa3/IeiiOB 146,2 140,2
286,5

TUCIIAIUINHBI 5 5

Buabl KOHTpOJIA:

IK3aMeH 0,5 13,5 0,25 6,75 0,25 | 6,75

KonTakTHass paboTa — MPOMEKYTOUHAS

aTTecTalus 0,5 0.6 0,25 0.3 0,25 0.3

[TonroToBKa K SK3aMEHY. 12,9 6,45 6,45

Buj1 H”TOrOBOr0 KOHTPOJISI: IK3aMeH DK3aMeH

AHHOTanuUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«IIpo6JieMbl yCTOHYHUBOTO PAa3BUTHS»

1 Heap AUCHMIUVIMHBI — c()OPMHUpPOBATH y CTYJACHTOB IIEJOCTHYIO KapTHHY MHpa Ha OCHOBE
KOHLEMNIMY YCTOWYUBOTO Pa3BUTHS, IIO3HAKOMUTD CTYJIEHTOB C LIEJIMU YCTOMYMBOTO Pa3BUTHSA, OHITHIMHU
YCTOMYMBOCTA U HEYCTOMYMBOCTH AMHAMUYECKHUX CUCTEM B OKPYKAIOLIEM MHpE; pecypcax U pa3BUTHH,
AHTPOIIOTEHHOM BO3JEHCTBUH Ha OKPYXKAIOIIYIO CPENly, YIIPABIECHUU Ka4ECTBOM OKPY>KAIOILEH CPEIBI.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIUIICS 10JIKEH:

Obnadamye cleayoOmUMU KOMIIETEHIIUAMU U HHAMKATOPAMH UX TIOCTHUIKECHUS:

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

3namo:

— OCHOBHBIE OIIPENIECIICHUS U IPUHIUIIBI KOHIENIUN YCTOMYMBOTO Pa3BUTHS;

— OCHOBHbBIE XapaKTEPUCTHUKU OMOTHUECKUX, A0MOTUYECKUX M aHTPOIIOT€HHBIX (DAaKTOPOB, OKa3bIBAIOIINX
BIIMSTHUE HA KUBbIE OPraHU3MbI, BKJIIOYas YEJIOBEKA;

— OCHOBHBIE CYIIECTBYIOIME TPOOJIEMbI, BO3HUKAIOLIUE IIPU B3aUMOJICHCTBUU SIKOHOMUKH, O0ILIECTBA U
OKpYXKaroIlel Cpeibl;

— COBpPEMEHHbIE CHCTEMbl HMHJIEKCOB M HHIUKATOPOB YCTOWYMBOIO pPa3BUTHSA, MUX OCOOEHHOCTH H
HEJOCTATKU;

Ymemn:

— JieNaTh CUCTEMHBIM aHAM3 CYHIECTBYIOLIUX 3KOJIOIO-COLMAIBHBIX, COLUAJIbHO-DKOHOMUYECKUX U
9KOJIOr0-?)KOHOMUYECKHUX MPOOIeM;

— HaxoAWTh HanOoJsee palMOHAIBHBIA BapUaHT PELICHUs MOCTABICHHBIX 33/1a4 ¢ Y4€TOM KOH(IUKTA B
HNOTPEOHOCTSAX YEJIOBEKA U OTPAHUUYEHUSIX OKPYXKAIOLIEH cpeibl;

Braoemy:

— HaBBbIKaMHU TOJIb30BaHMsI COBPEMEHHOM JINTEPATypOi B 00J1aCTH YCTOMYMBOIO Pa3BUTHUS U SKOJIOTUH;

— YMEHUEM aHaIU3UpPOBATh HOBBIE TEOPETHUUECKUE U IPAKTHUYECKUE IIPOIPaMMBI M IIPOEKTHI,
HallpaBJIECHHbIE HA JOCTH)KEHHE LIeJIEd YCTOWYMBOIO Pa3BUTHS;
— MpHeMaMH NPUHATHUS PEUIeHUH M0 yperyJupoBaHUIO KOHQIMKTHBIX CUTYalMi B 00JacTH yCTOHYHMBOTO
Pa3BUTHS U UCITOJIB30BAHUS PECYPCOB.

3 Kpartkoe coaep:xaHue TUCHUILIHHBI
Beeoenue
Ilemn, 3amaun u mpeaMeT Kypca. MecTo Kypca B CHCTEME XHMMHYECKOTO O0pa3oBaHUSA. DKOJIOTHYECKOE
oOpa3oBaHue U 00pa30BaHUE TSl YCTOMYUBOTO Pa3BUTHSI.
Pazoen 1. Ocnoenvie nonamusn Kypca. Qougecmeo u oKpyscaromas cpeoa
PocT u pazBuTHe. YCTOWYHBOCTh M HEYCTOMYMBOCTh TUHAMUYECKUX CUCTEM. bruocdepa kak JuHaMHUecKas
cucrtemMa. YenoBek: Owonornueckwii Bua W muBWiIM3anus. CHCTEMBI TONIEPKAHHUS J>KU3HH U CUCTEMBI
nojjepxkaHusi LuMBWIM3anuu. HaceneHue, NpOM3BOJCTBO, COCTOSIHME OKpyxatomied cpeasl. I[lonsarue
YCTOMYMBOTO pa3BUTHSA. Pumckuii kiy0d u rimobanmbHas mpoOnemartnka. HeoOXoauMOCTh B yCTONYHBOM
pa3Butuu. ComepikaHue U dBOIIOIHUS IPEICTaBICHUN 00IIecTBa 00 YCTOWYHMBOM Pa3BUTHH.
Pazoen 2. Buocgepa, ee r60110uus u ycmoiiuugocmey. Ixocucmemsvl 3emau u yCmouuueocms
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OcHoBHbIe cBefeHust o0 maHere 3emis. CTpoeHne u coctaB atMocdepsl. MupoBoi okean. Jlurocdepa.
buoTtnueckas u abuornueckas cocrapisiomue 6rnochepsl: OCHOBHbIE XapaKTepUCTUKH. [10TOKM 3HEpruu B
cucreme ComnHie-3emis.

OcHoBHbIE TOHATHS dKojoruu. CHUCTeMbl TOIJCpKaHMUs JKU3HM Ha 3emuie: obmuii o00630p. I[lonsTue
skocucTteMbl. CTpyKTypa U COCTaBIISIONIME 3KOCUCTEM. Bujbl, momynsiuu, cooluiectBa. Bzaumoneiicteue
BUJIOB B 9KocucTeMax. OCHOBHBIE THITBI 9KOCHCTEM.

[ToToku sHepruu M BemiecTBa B dKOocHcTeMax. Tpodudeckue menu. MeTabolm3M W 3JIEMEHTHBIH COCTaB
KUBOM 1 HEXKMBOI Matepuu. OCHOBHbIE OMOT€OXUMUYECKUE IIUKJIIBI (KPYroBOPOTHI BeliecTB). LIMKIn4HOCTD
poIrieccoB B Ouochepe u yCTOHIUBOCTb.

N3MmeHeHnss B MOMyNSIUSAX, COOOIIECTBAaX, JKOCHUCTEMaX. Peakims J>XUBBIX CHCTEM HAa W3MCHCHUS
okpyxatomieid Cpeapl. Bo3neiicTBre yenoBeka Ha IKOCUCTEMBbI. 3aKOHBI U MPUHIIUIIBI SKOJIOTHH.
BuopaznooOpazue u ycToiuMBOCTH 3KOcHCTeM. BumoBoe pasHooOpazue - HE00XOJUMOe YCIOBHE
YCTOMYHUBOCTH OHMOCHEPHI.

Pa3zoen 3. Yenoseuecmeo kak uacmo ouocgepul. /lemozpaguueckue npooiemovt co6pemMenno20 mupa.
OcoOeHHOCTH YeoBeKa KaKk OMOJOTrMYecKoro Buaa. JJMHaAMuUKa 4eloBEYECKOH MOMYISIIUM, POXKIAEMOCTb,
CMEpPTHOCTh, BO3pacTHasi CTPyKTypa. [IpobiemMbl COBPEMEHHOIrO 3Tama pocTa YHCICHHOCTH HACEICHHSI.
['eorpaduueckoe pacnpenenenue HaceneHusi. Cenbckoe W TOpoJcKoe Hacenenue. YpOanuzauus. Cpena
oOUTaHMS YeOBEKa U OKpYKarolias cpena. @opMUpoBaHUE TEXHOTEHHOM CPEIbI.

PerynupoBanue Hapomonacenenus. CraOuin3anus YUCICHHOCTH HACEJICHHS WM ACTIONYJISAIUS: OLIEHKa
MpeeIbHON YUCIICHHOCTH HaceleHUs 3emiid. Penuruo3Hble, HPaBCTBEHHBIC W COIMAIBHBIC MPOOIEMBI
OTpaHHYEHUS POKIAAEMOCTH U INIAHUPOBaHUS CeMbU. PerrnonanbHble 0COOCHHOCTH. MBIIIIIEHHE, SI3BIK, POJIb
o0ydenusi. Herenernueckuid kaHayi BUAOBOM maMATH. [loJ0KUTENbHBIE M OTPHUIATEIBHBIC IMOCIEICTBHS
HAJIUYUS HereHeTu4eckor namsaTh. ['eHiepabie mpoodIeMbl.

Pa3zoen 4. Pazeumue u pecypcul

Omnpenenenue pecypca. Kmaccudukamnus pecypcoB. HeBo300HOBHMBIE, BO30OHOBHUMBIE, HEHCUEpIIaeMbIe
pecypcel. MartepuanbHble, JHEpreTHYecKne W WHQPOPMAIMOHHBIE pecypchl. ['eHeTHueckne pecypcehbl
ouoctepsl. CocTosiHME M MHUPOBBIE 3alachl OCHOBHBIX BHJIOB IMPHPOAHBIX pecypcoB. l'eorpaduueckoe
pacnpe/esieHre 3a1acoB PUPOJHBIX PECYPCOB.

Pa3BuTHe HUBMIM3AIMM M PACXOJOBAHHE MPUPOAHBIX pecypcoB. [IpUHIHUIBI yCTOWMYMBOrO pa3BUTHUS B
OTHOIIIEHUU TPHUPOIHBIX pecypcoB. Poiab BO30OHOBUMBIX W HEHCUEPIIAEMBIX PECYpPCOB B YCTOMUMBOM
o01ecTBe.

Pazoen 5. Aumponozennoe 6o3oeiicmeue na ouocghepy

AHTpPOIIOT€HHBIE BO3MYIIEHUSI OMOTEOXUMHUYECKHX IHMKIOB U JIErpajamus CUCTeM MOJACpPKAHUS KU3IHU.
['moGanbHBIE, perMOHATBHBIC U JIOKATBHBIE MPOOJIEMBI OKPYXKAIOIIEH CPE/Ibl.

3arpsizHeHue atMocdepsl (KUCIOTHBIE T0XKIH, POTOXUMUYECKUN CMOT U T.J1.). 3arpsi3HeHHe BHYTPEHHUX BOJI
1 MupoBoro okeaHa. 3arpsi3HeHUE JUTOC(EPDI; AeTrpaalus 3eMellb, OIyCThIHUBAHHE.

Pazoen 6. Knumamuueckue nocieocmeus usmeHeHus coCmaesa ammocgeput

['moGanpHBIi 3HEpreTHyYecKuil 6aiaHc; MAPHUKOBBIN A3PPEKT KaKk MPUPOTHBIN (PaKTOp MOANEpKaHUS YCIOBUN
CylllecTBOBaHMS kMBOM MaTepuu. [lapHukoBbie ra3pl. VICTOUHUKM M CTOKM JMOKCHAA yriepoda U APYrHx
MAapHUKOBBIX Ta30B. l3MeHEeHHE KOHIEHTpAIMu IUOKCHIA yIiepoja W APYruX MapHUKOBBIX Ta30B B
aTMocdepe; MexaHN3M II00ATbHOTO MOTEIUICHHUS.

[TocnenctBust r100aNTBEHOTO MOTETUICHUS: TIOBBIIIIEHUE YPOBHS MUPOBOT'O OKEaHa, 3aTOIJICHUE MPUOPEIKHBIX
30H; TasHUE JICTHUKOB U BEYHON MEpP3JOTHI;, nedopMalivs KIMMAaTHYECKUX U CEIbCKOXO3SHCTBEHBIX 30H U
reorpad)UuecKord CTPYKTYphl TMPOU3BOJICTBA TPOJOBOJLCTBUS; HM3MEHEHHS] PACTUTEIBLHOTO ITOKPOBA,
ONYCTHIHUBAHHUE.

Pazoen 7. 3enenasn pesonoyusn

3eneHas xuMus. 3elieHask SHEPreTUkKa. 3eleHas dKOHOMHUKA. [IoHATHE HU3KOYIIIEpPOIHON (IIMKIMYECKOM)
skoHOMUKH. CIIeHapuu HHU3KOYTIAEPOTHOTO pa3BuTus s Poccuu. Hawmmydimme moCcTymHBIE TEXHOJIOTHH.
OCHOBHBIE TPUHITUIIBI 3€JIEHOTO MPOU3BOJICTBA. [ '0OCy1apCTBEHHOE PEryIupoBaHUE MPUPOAOTIOIb30BaHUS HA
ocHoBe HJIT. Dkonorudeckuii cien yenoBedecTBa. 3eneHblit odric. KapOoHOBBIE TOTUTOHBI.

Paszoen 8. Mupogo3z3penue, 3muka u ycmouuugoe pazeumaue.

[Tepexon or oOmiecTBa MOTPEOJICHUS] K YCTOWYMBOMY OOIIECTBY. M3MeHEHHE CTPYKTYphl MOTpeOHOCTEH
o0miecTBa U KPUTEPUEB KaueCTBA KU3HU U YPOBHS pa3BUTHS. POib KyJIbTYPHBIX M PEIUTHO3HBIX TPAJAUIIUN B
npoOJeMe yCTOMYMBOTO PA3BUTHSL.
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Wndopmanus, 3HaHue, HayKa, TEXHOJOTMH. YBEIWYEHUE POJNM HMH(OPMAIMOHHBIX PECYpPCOB B 00IIEM
Oaance pecypconorpebnenus. Muadopmarnmonnoe (mocTuHAyCTpUaibHOE) 001ecTBO. Poias oOpa3oBanus B
YCTOMYMBOM OOIIIECTBE.

4 O0bem yueOHOH THCHMILINHBI

O0BeM TUCHUILINHBI
Bup yueoHoii paboTbl Axan. | Acip.
3E
q, q,
OO0mas Tpy10eMKOCTh THCIHILIHHBI 3 108 81
KonrakTHasi pa6oTa — ay1IuTOPHbIE 3aHSITHSI: 0,22 8 6
Jlexun 0,11 4 3
[IpakTuueckue 3anstus (I113) 0,11 4 3
CamocrosiTejibHas padoTa 2,78 100 75
KonTakTHas camocTosiTelbHas paboTa 0,2 0,15
2,78
CaMoCTOsTEIbHOE H3YUYCHHE Pa3ICIOB JTUCIIUILUIMHBI 99,8 74,85
Buja koHTpOJIS: 3a4er

AHHOTaNuUA padoyeil NPOrpaMMbl IUCHUNIMHBI
«be30macHoCTD KU3HEAeATEILHOCTH»

1. Heap aucuuMniaunsl - GopMupoBanue mpohecCHOHATEHON KYIbTYPhI 0€30I1aCHOCTH, IO KOTOPOI
MOHMMAETCS TOTOBHOCTh U CIIOCOOHOCTh JIMYHOCTU HCIIOJIb30BAaTh B MPOQPECCHOHANBHON AESITETbHOCTU
nproOpPETEeHHYI0 COBOKYITHOCTh 3HAHWA, YMEHHMI M HaBBIKOB JJIsi oOecriedeHus: 0e30omacHoCcTH B cdepe
npoecCHOHANBFHOM JEATENbHOCTH, XapaKTepa MBIIUICHUS M ILIEHHOCTHBIX OpPUEHTAIMil, MPH KOTOPBIX
BOTIPOCHI O€30MAaCHOCTH PAacCMaTPUBAIOTCS B KAUYECTBE IPUOPUTETA.

2. B pe3yJsibTaTe 0cBOEHUS AUCHUILINHBI 00yYaIOLIUIICH OJIKEH:

Obaadoams cleqyOIUMU KOMIETCHIUSIMA U UHAUKaTopaMu ux noctwkenus: 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.

3namy:

- OCHOBHBIE TEXHOC(EPHBIE OITACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH;

- XapakTep BO3JHCTBUS BPEIHBIX U OMACHBIX (DAKTOPOB Ha YeloBeKa U MPUPOIHYIO CPEIy, METOIbI
3alUThl OT HUX MPUMEHUTENBHO K cdepe cBoei npodeccuoHanbHON AESTEIbHOCTH.

Ymemn:

- UIEHTUPUIMPOBATH OCHOBHBIE OIMIACHOCTH CPE/Ibl OOMTaHMSI YEJIOBEKa;

- OLIGHUBATh PUCK HX peajH3alMM, BHIOMpAThb METOABI 3alUThl OT OMACHOCTEH NMPUMEHUTENIBHO K
chepe cBoeil MPOPECCHOHAIBHONW JAESITEIBHOCTH U CIOCOOBI oOecredeHus: KOM(MOPTHBIX YCIOBHM
KU3HEJECATEIIBHOCTH.

Braoemy:

- 3aKOHOJIaTEIbHBIMH M IIPABOBBIMHU aKTaMH B 00JIaCTH O€30MaCHOCTH M OXPaHbl OKPYKAIOIIEH Cpeibl,
TpeOOBaHUSAMU K O€30MMaCHOCTH TEXHUUECKUX PEryiaMeHTOB B chepe npodeccHoHaIbHON AesITeIbHOCTH;

- crioco0amMy U TEXHOJIOTHSIMM 3alLUThI B YPE3BbIUANHBIX CUTYAIHX;

- IOHATUITHO-TEPMHUHOJIOTMYECKUM alnapaToM B 00J1acTH 0€30MacHOCTH;

- HaBbIKAMM palMOHATU3aIMH MPO(ECCHOHATBHOW JEATENbHOCTH C IeJbl0  o0ecredYeHus

0€30MMaCHOCTH U 3aLUThI OKPYKAIOIIEH CPEIbI.

3. Kpartkoe cogep:xanue JTUCUMIIJIMHbI.

Pa3zoen 1. Bseoenue 6 6ezonacnocmos

OCHOBHbBIE TIOHATHS U OTpe/esieHus. be30macHOCTh U yCTOWYMBOE Pa3BUTHE.
Paszoen 2. Yenosex u mexunocghepa
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CtpykTypa TexHOC(Ephl U € OCHOBHBIX KOMIOHEHTOB. COBpEMEHHOE COCTOSHHE TEeXHOC(Eephl U
TexHOC(EepHON 0€30MMacHOCTH.

Pazoen 3. Hoenmugpuxayus u 6o30eiicmeue Ha Yelo8eKd 8PeOHbIX U ONACHbIX (PAKmMopos cpedvl
obumanusl

Knaccuukanuss HeraTuBHbIX (DaKTOPOB CpeIbl OOMTAHUS YENOBEKa. XHWMHYECKHE HETaTHBHBIC
dakTopel (BpeaHbIe BemiecTBa). MeXaHWYECKHME M aKyCTHYeCKHe KoyieOaHWs, BHOpamus © IIyM.
DJEeKTPOMAarHUTHBIE W3Iy4eHUs M 1oy, MoHusupyromue wu3inydeHue. DIeKTpudeckuid Tok. OmnacHele
mMexaHu4deckue (akropsl. [Iporeccsl TopeHUs: U T0KAapOB3PHIBOOIIACHBIC CBOWCTBA BEIIECTB M MAaTCPUAIIOB.
CraTHuecKoe dIEKTPUIECTBO.

Pa3zoen 4. 3awuma uenosexa u cpedvl obumanusi om 8PeOHbIX U ONACHLIX BAKMOPO8 NPUPOOHOZO,
AHMPONO2EHHO20 U MEXHO2EHHO20 NPOUCXONHCOCHUS

OCHOBHBIE TIPHUHIIUIIBI 3AIUTHI. 3aIIUTa OT XUMUYECKHX U OMOJOTHYECKHX HETaTUBHBIX (DaKTOPOB.
3ammTa OT SHEPreTUYECKUX BO3JCHCTBHI W (u3nmdeckux mosei. ObecrieueHre OE30IMaCHOCTH CHUCTEM,
paboTaromx 1oja  JaBieHHMEeM. be30macHOCTh  JKCIUTyaTallud  TPYOONPOBOJOB B XMMHUYECKOMH
NPOMBIIIJICHHOCTH. be3omnacHas sKCIuTyatanusi KOMIIPECCOPOB. AHaiW3 W OLCHUBAaHHE TEXHOTCHHBIX H
MPUPOJIHBIX PHCKOB.

Pa3zoen 5. Obecneuenue komghopmmuwix yciosuii 0ist HCUSHU U 0esTMeNbHOCIU 4el08eKa

[Tonatne KOM(MOPTHBIX WM ONTUMAIBHBIX YCIOBHA. MuKpokimuMaT nomenieHnid. OcBenieHne u
CBETOBAs Cpejia B TIOMEIICHUH.

Pasoen 6. Ilcuxoghuzuonozuueckue u speconomuyecKue 0CHO8bl Oe30nACHOCU

[lcuxuyeckne MpOIECChl, CBOMCTBA U COCTOSHUS, BIUSIONIME HAa OE301AaCHOCTh. BHIBI U yCIIOBUS
TPYAOBOW ACATEIBHOCTUA. DPrOHOMUYECKHE OCHOBBI O€30aCHOCTH.

Pasoen 7. Upeszsvluaiinvle cumyayuu u Memoowvl 3auumsl 8 YCI08UAX UX Peanu3ayuu

Oo6mue ceenenus o UC. Iloxkap u B3pbIB. ABapuu Ha XUMUYECKH ONACHBIX 0OBEKTAX.

Paguanmonnsie aBapuu. [IpuOOphl pagualiMOHHOW, XMMHUYECKOH DPa3BEIKU U JIO3UMETPUYECKOTO
KOHTpOJIs. Upe3BbIYaliHble CUTYallii BOCHHOTO BPEMEHH. 3allliTa HACEJIICHUS B UPE3BBIYAMHBIX CUTYaIUsIX.
YcToH4YMBOCTD (DYHKIIMOHHUPOBAHUSI OOBEKTOB SKOHOMHUKHU B YPE3BBIYAMHBIX CHTYAIIUSX.

Pazoen 8. Ynpasnenue 6ezonacnocmoio scuznedessmenbHoCmu.

3akoHOJATEIbHBIE W  HOPMATUBHBIC  TIPABOBBIC  OCHOBBI  yIpaBJICHUS  0€30MaCHOCTBIO
KHU3HEIEATSIIFHOCTH. OJKOHOMHYECKHE OCHOBBI YIpaBieHUs Oe3omacHOCThI0. (CTpaxoBaHUE pPHCKOB.
['ocynapcTBeHHOE yrpaBiieHHe 0€30MaCHOCTHIO.

4. O0beM y4eOHOH JUCHUIIIMHBI

Bup yuyeoHoi padoTbl O0BeM THCHUILINHEI
3E Alf:m' AcTp.u.
O0mas TpyA0eMKOCTh JHCIUILTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,33 12 9
Jlexuun 0,22 8 6
JlabopaTopusbie padoTsl (JIP) 0,11 4 3
CamocrosiTesbHast padora 3,42 123
KonTtakTHas camoctosiTenpHas pabora -
CaMocTosTeIbHOE U3YUCHUE PA3/IeIOB TUCITUTUIHHEI (ITOJATOTOBKA 3,42 123 92 25
K Ja0opaTopHbIM paboTam) '
Bua koHuTpoJIs:
IK3aMeH 0,25 9 6,75
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIHS 0,4 0,3
0,25
[ToaroToBka K 3K3aMeHy. 8,6 6,45
Bua uTOroBOro KOHTpoJIs: IK3aMeH
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AHHOTanus padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«/HkeHepHasi 1 KOMIIbIOTEPHas rpaguka»

1 Heap AMCHUIVIMHBI — HAYYUTh CTYACHTOB ClI0c00aM OTOOpakKeHUs MPOCTPAHCTBEHHBIX (OPM Ha
IUIOCKOCTH, BBIITOJHECHUIO M YTEHUIO YEpTe)KEeH METOJaMHM KOMITBIOTEPHOM TpaguKd W TpaBUIaM H
YCJIIOBHOCTSIM, PUMEHSIEMBIM TTpHu 3ToM (cTtangaptam ECKJI).

2. B pesyabTrare n3y4eHust AMCUMILIMHBI 00y4AIOLINIACSH JOJIKEeH:

Obnadamye cleayOUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTHXKEHUS:

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

3uams:

e cr0ocoObl 0TOOpa)KEHUs MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

e IIpaBWJa U YCIOBHOCTH IIPU BHIIOJHEHUH YEPTEKEN;

e  BUJbl CHMMETPUU T'€OMETPUUYECKHUX PUTYP;

e BHJbI U3CIUN U KOHCTPYKTOPCKUX JOKYMEHTOB;

e OCHOBHBIE BUIbl TIpapUuecKuX HHMOPMALMOHHBIX CHCTEM, O0a30ByI0 TpaUuUEcKyl0 CHCTEMY,

UCTIOJIB3yEMYIO B y4eOHOM Iporiecce.

e Vmems: BBIIIOJIHATD U YATATh YEPTEIKU TEXHUUECKUX U3AEIUHN C yUETOM JEHCTBYIOIINUX CTAHIAPTOB;
e  BBIOJIHATH U YATATh CXEMbI TEXHOJIOTMYECKHUX IIPOIIECCOB;
e HCHOJb30BAThH CPEACTBA KOMIIBIOTEPHOH IrpauKy AJIs1 U3TOTOBJICHUS YEPTEXKEH.
Braoemy:
e crnoco0amMH U IpUeMaMH N300pakeHUs IPEIMETOB Ha MJIOCKOCTH;
e Tpaduueckoii cucremoit «Kommacy.

3 Kpartkoe coaep:xaHue TUCHUILIHHBI

Pazgen 1. O0mue mpaBuia BbINOJTHeHHS] 4YepTexeil. [IpaBuna BeImonHEHUS U OQOPMIICHHS
yeprexend B coorBeTcTBUU ¢ ['OCT. ['eoMeTpuyeckue nocTpoeHus.

Pa3nea 2. [IpoeunpoBanne reomerpudeckux puryp. Meron npoekuuii. [Ipsimble 1 KpuBbI€ JIMHUU.
[Tnockocts. IloBepxHoctu. I'eomerpuueckue tena. Cummerpus reomerpudeckux ¢uryp. OmnpeneneHue
HATypaJIbHOM BEJTMUMHBI OTPE3Ka MPSMOH | III0CKOH (urypsl. [lepecedenne reomeTpudeckux 00pasos.

Paznen 3. U3o0Opaxkenus mnpeameroB mo I'OCT 2.305-2009. U3penuss M KOHCTPYKTOPCKHE
AOKYMeHTbI. 300pakeHus. AKcOHOMETpHYecKHe uepTexu uzaenuil. CoslaHue TpPEeXMEpPHBIX Mojenei
npeaMeToB. Co3/laHne aCCOLMATUBHBIX YEPTEKEN HA OCHOBE TPEXMEPHOU MOJIETH.

Bunel usnenuit 1 KOHCTPYKTOPCKUX TOKYMEHTOB. Cxembl. Pe3b0bl: 0O0pazoBanue, kinaccudukanms,
n300pakeHre u 0003HaYeHUE Ha YepTexke.

Pa3nen 4. U300pakenus aerasneid M UX coeJUHeHMI. DCKU3bl U TEXHUYECKUE PUCYHKHU JeTaleH.
Pe3b0oBble u3enus u coenuHeHus. Jlpyrue Buibl pa3beMHbBIX U HEpa3beMHbIX COSAMHEHUH JeTasei.

Pa3znean 5. Yeprexku cOopounbix eamHuin. [IpaBuia BblmosHeHUs U O(OpMIIEHUS COOPOYHOTO
yepTeka. [leraarpoBanue ueprexeid COOPOUHBIX €UHMIL.

Paznen 6. Komnbiotepnas rpaduxa. KomnbioTepHas rpaduka M peliaeMmble €10 3aJayu.
I'paduueckue 0ObEKTHI, IPUMHUTUBBI, aTpUOYTHI, CHHTE3 n300pakeHus. [IpencraBnenue BuaeonHpopMauu
U ee MaminHHas re’epanus. CoBpeMEHHbIE CTaHIApThl KOMIBIOTEPHON Tpaduku, rpaduyeckue S3bIKU U
metadaiinbl. Peanu3zanus annapaTHeIX MOAYIEH rpadudeckoit cuctemMbl. OCHOBHBIE T'papMueCcKue allrOPUTMBI
Ha IUIOCKOCTH U B IIpocTpaHcTBe. [Iporpammubie rpaduyeckue CUCTEMbI U UX IIPUMEHEHHE.

4 O0beM yueOHO AMCUUIJIMHBI.

Beero CemecTtp
Bunx yuebnoit paboThl 1 2
3E Axan. 3E Axan. 3E Axan.

q, q, 9.
OO6m1ast TpyA0€MKOCTh TUCIUTLIMHBI 7 252 4 144 3 108
KonTakTHas padoTa — ayiuTOpHbIC 0,55 21 0,33 12 0,22 8
3aHATHS:
Jlexun 0,11 4 0,11 4 - -
[Tpaktnyeckue 3anstus (I13) 0,44 16 0,22 8 0,22 8
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CaMmocTosiTe1bHasi paboTa 6,45 | 232 | 3,67 132 | 2,78 | 100
KonTaktHas CaMOCTOATE IbHas paboTta 0.8 0.4 0.4
(3a4eT C OLIEHKOM)
KonTaktHas caMOCTOSTe IbHas paboTta 6,45 0.2 3,67 i 2.78 0.2
(mpueM KypcoBoi paboThl)
CamMocTosATeIbHOE U3YUYEHUE Pa3/IeiIoB 231 1316 99,4
JUCITUTLIAHBI
3aver ¢
3auer ¢ OLIEHKOM,
Bua uTOroBoro KOHTpoJIA: .
OLIeHKOM KypcoBast
padora
Beero Cemectp
Bunx yuebnol paboThl 1 2
3E Actp. 3E Actp. 3E AcTp.
q, q. q.
OO011as TpyA0€MKOCTh TUCITUILUIMHBI 7 189 4 108 3 81
KonTakTHas padoTa — ay1uTOpHbIE 055 | 1575 | 033 9 0,22 5
3aHSITHS:
Jlexnuu 0,11 3 0,11 3 - -
[TpakTnueckue 3austust (I113) 0,44 12 0,22 6 0,22 6
CamocrosiTesbHasi padoTa 6,45 174 3,67 99 2,78 75
KonTakTHas CaMoCTOsTeIIbHas pabota 0.6 0.3 0.3
(3a4eT C OIEHKOM)
KonTakTHas CaMOCTOSTeIIbHas pabota 645 | 015 | 3.67 i 278 | 015
(mpuem KypcoBoi pabOThI)
CaMocTosATEIbHOE U3YUYEHUE PA3/IEIIOB 173,2 987 74,55
TUCLAIUINHBL 5
3auer ¢
3auer ¢ OIIEHKOIA,
Bua uToroBoro KOHTpoOJIA: o
OIIEHKOM KypcoBast
pabdora

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIMHBI
«IIpukgagHass MeXaHUKA»

1 Heab AMCUMIUIMHBI — HAYYUTh CTYACHTOB TBOPUYECKOMY IMOJXOY K BBIMOTHEHUIO HHKEHEPHBIX
pacyeToB Ha MPOYHOCTh, )KECTKOCTh U YCTOMYUBOCTD AJIEMEHTOB KOHCTPYKUHUW, A€TAJIEd U y3JI0B MallluH U
anmapaTos.

2. B pe3yabTaTe M3y4eHUs IMCHUILINHBI 00y4al0 M IACH JOJIZKEeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH MX JOCTHKCHHS:

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

Buame:

— OCHOBHBIE YPABHEHUSI U METO/IbI PEILICHUS 3a7]a4 COIPOTUBIICHHS] MAaTEPUAIIOB U JeTallel MalllnH;

— OCHOBHBIE METOIbI PACUETOB HA MPOYHOCTH, JKECTKOCTh U YCTOMYMBOCTH AJIEMEHTOB KOHCTPYKITUN
MAalIuH U anmnaparos;

— OCHOBBI TEOPHUH pacyeTa JIeTajaei 1 y3JI0B MAIlIMH U allllapaTOB XMMUYIECKON TEXHOJIOTHH.

Ymemn:

— IIPOBOJIUTH PACUETHI DJIEMEHTOB KOHCTPYKIIMM Ha OCHOBE METOJIOB COITPOTUBIICHHS] MAaTEPUAJIOB;

— PacCcUMTHIBATh U KOHCTPYUPOBATH JETAIHM MAIIUH 110 UCXOHBIM JIAHHBIM;
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— MPOU3BOIUTH PACUETHI IO OCHOBHBIM KPUTEPHUSIM padOTOCTIOCOOHOCTH U KOHCTPYUPOBAHUS JIeTalIeh
MalInH.

Braoemy:

— HaBBIKAMM pacyeTa CONPOTUBIICHUS MAaTEPUAIOB AHATUTUYECKUMHU METOIaMU;

— HaBBIKAMH BBIOOpA MAaTEPUAIIOB TI0 KPUTEPUSIM ITPOYHOCTH;

— pacyeTaMM TUIIOBBIX JIETAJICN MalIuH, MOJIL3YyACh clipaBouHOM JuTepatypoid u 'OCTamu.

3 KpaTkoe coaep:kanue QU CHUNIHHBI

Pa3nen 1. Onpenesienue peakiuii onop. Pacrsikenue-cxxarue. AGCOTIOTHO TBEPOE TENO. DIIEMEHTHI
CTaTUKHU. YpaBHEHHs paBHOBecHs. OCHOBHBIE NONYILIEHHS M NPUHLMIIBI CONPOTUBIIEHUS MATEpPUAJIOB.
Hanpsoxenus, nepopmaumu u mnepememenus. 3akoH ['yka. IlocTpoeHue smiop BHYTPEHHUX YCHIIHH,
HANPSDKEHUH U epeMelieHui. Y clioBre MPOYHOCTU MIPU PACTSKEHUU (COKATHH).

Paznen 2. Kpyuenne. M3ru6. 3axon I'yka npu casure. BuyTpeHHue cuioBblie (PaKTOpbI IPH KPYUECHUU.
YcnoBue npouyHocTH npu kKpyueHuu. [lonstre yrcroro u nonepeynoro u3ru0Oos. [IpaBuia noctpoeHus smop
MOTIEPEYHBIX CUJI U U3TUOAIOIINX MOMEHTOB. Y CJIOBHE MTPOYHOCTH TIPU U3THOE.

Paznen 3. CuoxHoe HampsizkeHHOe cOCTOsiIHME. OCHOBBI TEOPUU HAIPSKEHHOI'O COCTOSHHUS M
TUIOTE3bl MPOYHOCTU. TOHKOCTEHHBIE cocyabl. OmpeneneHue HANpsHKCHW M0 OS3MOMEHTHON TEOpHH.
Pacuer cxxaThIX cTepKHEN HA YCTOMYUBOCTb.

Pasznen 4. leranu mamud. CoearHeHUs aeTained maimuH. Banbl 1 ocH, X OMOPHI U COCAMHECHHUS.
MexaHuueckue nepeaayu.

Pa3znen 5. Pacuer XUMHYeCKOI0 anmnapara ¢ MeXaHU4eCKMM IepeMelIdBAIOIIMM YCTPOICTBOM.
Bb160p KOHCTPYKIIMOHHBIX MaTepuanoB. PacyeT OCHOBHBIX I'€OMETPUUYECKHUX pa3MepoB ammapara. Beibop
¢dnanues, npusona. Pacuer dnanneBoro coenunenus. Beibop memanku. Pacuer Mmemanku Ha MPOYHOCTb.
Pacuer mmonku B crynuile Memanku. PacueT Basa memanku Ha BUOPOYCTOMUMBOCTh. PacueT Bana memanku
Ha TPOYHOCTh. BBIOOp M pacueT KOMIUIEKTYIOIMX 3ieMeHTOB. OdopmiieHHEe MOSCHUTEIBHON 3aIllUCKU.
Yeptexx oOiiero Buaa ammapara ¢ BUAaMH, pa3pe3aMH, CEYCHUSIMH U BHIHOCHBIMH 3JIEMEHTAMHU, JAIOIIUMU
MOJIHOE TIPEJICTaBlIEHHE 00 €ro yCTpoMCTBE W MpUHIUIE PadboThl. YepTexu cOOPOUYHBIX SAUHUI] U JCTaJICH.
Odopmnenue crienuukanm.

4 O0bem yueOHOH TUCHHMILINHBI.

Cemectp
Bceero 3 1
Bun yae6HO# paboTh
3E Axapn,. 3E Axan. 3E Axan.
u. 9. 9.
OOmiast Tpy0€MKOCTh JUCHUIIIHHEL 6 216 4 144 2 72

KonTakTHag padoTa — ayIuTOpHLIE
P YToP 055 | 20 | 044 | 16 |o011| 4

3aHATHS:
Jlexun 0,22 8 0,22 8 - -
[Tpaktuueckue 3austus (I113) 0,23 12 0,22 8 0,11 4
CamocrosiTeJibHAas pa6oTa 196 3,56 128 1,89 68
KoHTtakTHas camocTosiTenbHas paboTa
. 0,4 0,4 -
(3a4erT c OlLEeHKOM)
KoHTtakTHas camocTosiTeNbHas paboTa 5,45 0.4 3,56 i 189 | 04
(mpueM KypcoBOTo MPOEKTa)
CaMocTosATeIbHOE U3YUCHUE PA3/IeIOB 1052 1276 67.6
JUCIATUTHHBI
3ayer ¢ Kypcosoii
Bua uToroBoro KOHTpoJIA: .
OIIEHKOM MPOEKT
Beero ; CemecTtp -
Bun yae6HO# paboTh
3E A(‘:{Tp. 3E A(;Tp. 3E A?{Tp.
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OO611ast TPYA0EMKOCTh AUCHUTUINHBI 6 162 4 108 2 54

KonTakTHasi pabora — ay1MTOpPHbIE
0,55 15 0,44 12 0,11 3

3aHATHA:
Jlexuun 0,22 6 0,22 6 - -
[TpakTueckue 3arsitus (I13) 0,23 6 0,22 6 0,11 3
CamocTrosiTejibHasi padoTa 147 3,56 96 1,89 51
KonTakTHas camocTosTenbHas paboTa 03 03 i

(3a4eT C OLIEHKOM)
KonrtakTHas camocTosiTenpHas pabota

5,45 0,3 3,56 - 1,89 0,3
(mpueM KypcoBOro IMpoeKTa)
CamocTosATeIbHOE U3YUYECHHE Pa3/IeIOB 176.4 95,7 50,7
JMCIMILINHBI
3auer ¢ Kypcosoii
Bua uTOroBoro KOHTpoJIA: .
OLICHKOM MPOEKT

AHHOTaNUA padoyeil NPOrpaMMbl AUCHUIIMHBI
«IIpouecchl U anMapaTbl XUMHUYECKOH TEXHOJIOTHID)

1. leab AMCHUIUIMHBI - BMECTE C JUCIUIIMHAMHU OOIEH XMMHUYECKOM TEXHOJIOTHH, XUMUYCCKUMU
MPOLIECCAaMH M PEaKTOPaMU U JPYTUMHU, CBSA3AaTh OOIIEHAYUYHYIO U OOIIEUH)KEHEPHYIO MOATOTOBKY XUMHUKOB-
TEXHOJIOTOB, YTO HEOOXOMMO TP MOJATOTOBKE 0aKajaBpOB IO JIAHHOMY HAIMPABICHUIO ISl HAYYHO-HCCIIe-
JIOBATEIHCKON ¥ TIPAKTUYCCKON pabOThI HA IPEATPUITHIX.

2. B pe3yJbTare n3yuyeHHus JUCIHUIIUHBI 00yYAIOMIMIACS 10JIKEH:

O6nanath cneayoUMMI YHUBEPCATbHBIMU KOMITETEHIIUSMU ¥ MHIUKATOPaMHU UX JOCTUKECHHUS:
YK-1-VK-1.1, YK-1.2, YK-1.3, YK-4.

YK-2 - YK-2.3; YK-2.10.
YK-3 - YK-3.3.
YK-8 - YK-8.4.

O6nanate cneayrImMMu O0Ienpo(ecCHOHATFHBIMU KOMITIETEHIIMSIMU ¥ MHAUKATOPAMU UX JTOCTHKE-

HUSL:
OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.
OIIK-4 - OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12.

OO6nanate cneayrmuMu Tpo(ecCHOHATEHBIMU KOMITETEHIIMSIMU M MHAMKATOPAMH UX JOCTHXKECHUS
IK-1 - [1K-1.2, [TK-1.3.

IK-2 - TIK-2.3.
I1K-3 - I[1K-3.2.
I1K-4 - TIK-4.3.
3namo.
—  OCHOBBI TEOPHH NIEPEHOCA UMITYJIBCA, TETUIA U MACCHI;IPUHIIUITHI
(bU3MYECKOT0 MOAECIUPOBAHUS MTPOLIECCOB; OCHOBHBIC YPaBHEHUS JIBHXKECHUS
KUIKOCTEH; OCHOBBI TEOPHH TEIUIONEPEaaun; OCHOBBI TEOPUU Maccomepe-
Jla4d B CUCTEMaxX cO CBOOOJIHOM M HETIOABM)KHOM TpaHuIlei pa3aena dhas; TH-
MOBBIE MPOIECCHl XUMUYECKON TEXHOJIOTHH, COOTBETCTBYIOIINE anmaparsl 1
METO/Ibl UX pacyeTa;
—  METOJBI MOCTPOCHUS SMITUPUUECKUX M TEOPETUUECKUX MOJIETIeH
XUMHUKO-TEXHOJIOTUYECKHUX MPOLIECCOB.
Ymems:

—  ONpEAesSATh XapakTep JABMKEHHUS KUIKOCTESH U Ta30B; OCHOBHBIC
XapaKTEPUCTHKH MPOIIECCOB TEIUIO- M MacCOlepeIaur; PacCUUTHIBATE Mmapa-
METPBI U BBIOMPAThH almaparypy sl KOHKPETHOTO TEXHOJOTHUECKOTO IMPO-
ecca;
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—  paccUMTHIBaTh OCHOBHBIE XaPAKTEPUCTUKH XMMHKO-TEXHOJIOIH-
YECKOI'o Mpoliecca, BEIOMPATh PAMOHANBHYIO CXEMY.
Bnaoemy:
—  METOAAaMM TE€XHOJOTMYECKHX PacueTOB OTACIBHBIX Y3JIOB U Jie-
TaJIell XUMUYECKOTo 000pyI0BaHHUS;
—  HaBBIKAMM NPOCKTUPOBAHUS TUIIOBBIX alllapaTOB XUMHUYECKOU
IIPOMBIIIIIEHHOCTH;
—  METOJAaMM OIPEIENICHHs PallMOHAIbHBIX TEXHOJOTMYECKUX pe-
’KUMOB pabOTHI 000PYIOBaAHUS.
3. Kparkoe coaep:kanue JMCIUIIIHHBI.
Paszgea 1. 'mapoauHaMuyecKue Npouecchl M anmnapaTbl XMMUYeCKO TeXHOJIOTHH.
1.1. Beenenue B aucuunianHy. OCHOBHBIE MOHATUS U OIPEICICHHUS.

[Ipenmer nucuununsl «IIponeccsl u annaparel XuMuUuecKoi TexHonoruny. Kinaccudukanus nporneccos.
HenpepriBHbIE U IEpHOANYECKUE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE IPOLIECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB U O0IIME MPUHIIMIIBI pacyeTa anmnapaToB XUMUYECKOH TEXHOIIO0-
TUH.

XKunkoctu u rasel. Kiaccuduxanus xxunkocteid. neanbHas xxuakocts. KanenbHble 1 ynpyrue xujako-
cti. Cuiibl, IEHCTBYIOIIME B KUAKOCTU: MACCOBbIE U MOBEpPXHOCTHbIE. HampsokeHus B )KUIKOCTIX U ra3ax
(TaHreHIMalbHbIE U HOpMalibHbIE). CBOMCTBA KUIKOCTEH.

Monenb HenpepbIBHOU cpenbl. [lonsaTHe prusmueckoro aeMeHTapHoro oobema.

1.2. OcHOBBI TEOPUU TIEPEHOCA.

OCHOBBI TEOpHUH SBJICHUI TIEpEHOCA: aHATN3 MEXaHHU3MOB, MOJICJIMPOBAHUS U Pa3pabOTKH 000OIIEHHBIX
METO/IOB pacyeTa ruApOMEXaHUYECKHX, TEIIOBBIX U MAaCCOOOMEHHBIX IPOLIECCOB U amnnaparoB. DeHOMEHO-
JIOTHYECKHUE 3aKOHBI TIEPEHOCA UMITYIIbCa, MACChI M SHEPTUU. MOJNIEKY ISIPHBINA M KOHBEKTUBHBIHN repenoc. O0-
1I1€ 3aKOHOMEPHOCTU I'MIPOJAMHAMUKY, TEIUIONEPENaun U Macconepeaadn. B3auMocBs3p 3TUX NPOLIECCOB B
IIPOMBILUICHHOM ammaparype. Poub sBiIeHUN epeHoca NP XUMUYECKUX ITPEBPAIICHUAX.

MarepuanbHble ¥ 3HEpreTuyeckue (TerIoBble) OalaHChl; ONPEIEIeHNEe MAaCCOBBIX ITOTOKOB U SHEPIeTH-
YECKHUX 3aTpaT. Y CJIOBHS paBHOBECHS U OIPE/AEICHUE HANpaBJIeHUs MpolieccoB nepeHoca. O0muii BUa ypas-
HEHMH CKOPOCTH MPOLIECCOB; ABMIKYIIME CHIIbI U KUHETHYECKUE KOA(PPUIMEHTHI. JIuMUTHpYIOIIME CTauH.
1.3. T'mapocraTuka.

Huddepenunansabie ypaBHeHUs paBHOBecus Ditnnepa. [Tokosimascs )KuaKocTh Mo AeUCTBUEM CHIIBI TS
xecTh. OCHOBHOE ypaBHEHHME rUApPOCTaTUKU. [IpakTHdyeckue npuaoKeHus: OCHOBHOTO YpaBHEHMs THIPOCTa-
TUKH.

1.4. 'upponuHamuka.

bananc cuit mpu 1BHKEHNUHU BA3KONW HEC)KUMAeMOH JKUJIKOCTU. Y paBHEHHE HEPA3PhIBHOCTH (CIUIOIIHOCTH)
notoka. YpasHenue HaBbe-Crokca 1 ero (pusnueckuii CMbICII.

[Tono6Hoe npeoOpa3oBanue ypaBHeHus: HaBbe-CTokca. be3pazMepHble nepeMeHHbIe - KpUTEPUU THIPO-
JMHaAMH4ecKoro noaobus (Dinepa, Pelinonbca, @pyaa, roMOXpPOHHOCTH), UX (PU3UUYECKUIN CMBICIT; TapaMeT-
pudeckue kpurepun. KpurepnanbHoe ypaBHEHUE IBUKEHUS BA3KOU KUAKOCTH.

VYpaBHeHUe NBIKEHUS Dijiepa. DHEPreTHUECKUN OalaHC CTAllMOHAPHOTO JBMXKCHUS UACATBHON KUIKO-
cTH. YpaBHeHue bepHysum 11 naeanbHol U peasibHOM kuKocTH. Ero mpakTuyeckue npuioxeHus (ucrede-
Hue xuakocted, Tpyoka Iluro-ITpanarnst). [IpuHIunel u3MepeHus: CKOPOCTEH U pacxoa0B KHUIKOCTH JpOcC-
CeNIbHBIMU MPUOOPaMU U THEBMOMETPUYECKUMU TpyOKkamu. OnpesiesieHne pacXxoa0B MPU UCTEUEHUH KHUIKO-
CTEH Yepe3 OTBEPCTHUS WU HACAIKH.

['maponnHaMUUYECKUE PEKUMBI IBHKEHUS KHUJIKOCTEH: JIAMUHAPHBIN U TypOyJIE€HTHBIH.

Yucno PeitHonbaca u ero kputuyeckue 3HaueHus. MexaHu3mbl JaMUHAPHOTO U TYpOYJIEHTHOTO TEUEHUH.
[Tonsarue TypOynentHocTu. [IpencraBneHus o rupoIMHAMUYECKOM ITOTPAHUYHOM CJIO€ IIPU TEYEHUH 10 TPY-
0aM U KaHajaM U MpU OOTEKaHUH TeJl.

Pacuer auameTpa TpyOONpPOBOIOB U anmapaToB; BEIOOP CKOPOCTEl MOTOKOB U ONTUMAJILHOTO TMaMeTpa
TpyOOIIPOBOIOB.

Pacnpenenenue ckopocteil o paguycy TpyObl MOCTOSIHHOTO CEYSHHs NP JTAMUHAPHOM CTal[HOHAPHOM
TE€YECHUU.

Teuenne B TpyOax u kaHanax. OnpeAensionui MonepeuHslid pa3Mep MOTOKa B KaHaIax MPOU3BOJIbHON
(bOpMBI: THAPABIUYECKHI paNyC, SKBUBAICHTHBIN THaMETD.
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['nnpaBnuueckoe cCONpPOTUBIEHHUE NIPU TEUEHUH KUJKOCTEHN U ra3oB. Pacuer notepps Ha TpeHue (ypaBHe-
Hue [lapcu-Beiic6axa) u Ha MecTHBIE conpoTuBeHUsA. COOTHOIICHHUSI 1 HOMOTPaMMBI JIJIs pacdyeTa kKodhdu-
LIMEHTA TPeHUs. 3aBUCUMOCTH MEX]ly pacXoJ0M M MepenaaoM aaBieHus. Pacder Hanopa /Ui nepeMelieHus
KUAKOCTEH Yepe3 CUCTEMY TPyOOIIPOBOIOB U armnapaTosB.

1.5. [lepemenieHrE KUIKOCTEN.

[TepemernieHne KUIKOCTEH ¢ MOMOLIBIO MAIIMH, MOBBIIIAIOIMINX AaBieHne. OO0beMHbIe (IOPIIHEBbIE, PO-
TAI[MOHHBIE U JIp.) U JUHAMUYECKHE (LIEHTPOOEKHBIE, OCEBBIE U JIp.) HacOChl. OCHOBHBIE MapaMeTpbl paboThI
TUAPABIMYECKUX MALIMH: IPOU3BOJUTEIBHOCTb, HAlOP, MOIIHOCTH, KII/I.

Pacuer nanopa u notpeGsieMoit MOITHOCTH; MO00pP ABHUraTelss K Hacocy. OnpeneneHue J10MyCTUMOM
BBICOTBI BCACHIBAHUS. SIBJICHNE KaBUTALIMM U €TI0 IPEJOTBPAILCHHUE.

OcoOenHocty paboTHI, COMOCTABICHUE U 00JIACTH MPUMEHEHHUSI OCHOBHBIX TUIIOB HACOCOB - LIEHTPOOEXK-
HBIX, OPIIHEBBIX (IUIyH)KEpHBIX) U J1p. CBA3b Hanopa, moutHocTy 1 KIIJ[ ¢ mpou3BoaUTENBHOCTHIO (Xapak-
TEPUCTUKH HacocoB). PaboTa HACOCOB Ha CETh U UX BBIOOP; PETYIUPOBAHUE TIPOU3BOIUTEIHLHOCTH.

Pa3nes 2. TenJioBble ponecchbl U aNNapaTbl XMMHYeCKON TEXHOJIOTHH.
2.1. OcHOBHbBIC NOHATHS U ONPEJIeNICHUs B TeIIoNepeaaye.

OCHOBHBIE TEIUIOBBIE IPOLIECCH] B XUMUUECKON TEXHOJOTUH: HarpEBaHUE U OXJIAXJACHHUE, KOHJEHCALHs
MapoB U UCHAPEHUE KUIKOCTEH.

CrannoHapHbIi U HECTALMOHAPHBIHN MEPEHOC TEIJIOTHI. TeMuepaTypHoe 10Jie, TPpaiueHT TeMIIEpaTypbl U
TEIJIOBOM MOTOK; TEIUIONEpeaaya U TeIiooTaaqya. TeMneparypornpoBOAHOCTh — TEIIOMHEPLUOHHBIE CBOM-
CTBa CpEbl.

2.2. Ilepenoc snepruu B popme TemaoThI.
TemnnoBoii OanaHc Kak YacTHBIN Clly4ail sHepreTndyeckoro 6ananca. OnpeneneHre TermIoBOM Harpy3KH aria-
parta npu U3MEHEHHH U 03 U3MEHEHUS arperaTHoro coctosinus. Pacxop teronocureneii.

Juddepennnanbaoe ypaBHEHHE TTIEPEHOCA SJHEPTUH B popMe TeruioThl, ypaBHeHne Dypre-Kupxroda u
TEIJIONPOBOJHOCTH.

CrannoHapHbIi IEPEHOC TEIJIOTHI Yepe3 MIOCKUE U LUIMHAPUYEeCcKHe cTeHKU. CoueTaHue MEeXaHU3MOB
nepeHoca TerIoThl (TEIUIONPOBOAHOCTH, KOHBEKINH, U3ITy4EHUs).

KoHBEKTHBHBIN NEpEHOC TEIUIOTHL. be3pasmepHsle nepeMenHsle — uncna Hyccensra, Ilexie, [Ipanaris,
I'pacroda, ®ypoe. Pacyer kordhpunieHTOB TEIITIOOTAAYN PU BEIHYXKICHHON 1 €CTECTBEHHONW KOHBEKIIUH.

TennooOMeH pu U3MeHeHuu arperatHoro coctosiuus. Konnencanus mapos. @opmyna Hyccenbra. Ten-
J000MEH MPH KUIIEHUH.

PangnantHsli Temonepenoc. Bzanmuoe n3nydenue ten. PaguaHTHO-KOHBEKTUBHBIN NIEPEHOC TEIIOTHI.
Pacuer motepp TEmnoOTHI anmnaparaMy B OKPYKAOLIYIO CPENY M TEIUIOBOM M30isuu. OCHOBHOE ypaBHEHHE
TEIUIoNEepe1auH.
2.3.Tennonepeaaya B MOBEPXHOCTHBIX TEMI000MEHHHKAX.

Temonepenaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX. AJJIUTUBHOCTh TEPMUUYECKUX CONMPOTHUBIICHUH.
Cpennsis nBrxynias cuia rterionepenad. OnpeneneHne CpeHei IBUKYIIEH CUIIbI B allllapaTax pa3IndHbIX
KOHCTpYyKIui. B3anuMHOe HampaBieHue ABMKEHUS TEIUIOHOCHTeNel. Pacuer moBepXxHOCTH TETIO0OOMEHHHU-
KOB.

CrniocoObl oiBOJIa M OTBOAA TEIJIOTHI B XUMUYECKOM TexHoJoruu. TpeboBanus, NpeabsIBiIsieMble K TETl-
aoHocuTesssM. O60rpeB BOJASHBIM AapOM, BHICOKOTEMITEPATYPHBIMU OPTaHUYECKUMHU TEINIOHOCUTENSIMH, TO-
nouHbIMH razaMu. Crioco0sl anekTpoodorpesa. OTBOJ TEIIOTHI BOJI0H, BO31yXOM M HU3KOTEMIIEpaTypHbIMU
TEIIOHOCUTEIISIMH.

TemiooOMeHHbIe anmnapathl; UX Kiaccuduxarus. OCHOBHbIE TUIIBI TOBEPXHOCTHBIX TEIIOOOMEHHUKOB
(TpyOuaThle, MIacTUHYAThIE, allapaThl ¢ MEPEMEIINBAIOLIIMMH YCTPOHCTBAMHU U T.J1.) CMecUTeNbHbIE TEIIO0-
O0OMEHHUKHU: IPaJUPHU, KOH/IEHCATOPhI CMeIlIeHHs. BbIOOp onTUMalbHBIX KOHCTPYKIUI U YCIOBUH 3KCILTya-
TaIMM TEIUIO0OOMEHHBIX anmnapaToB. OCHOBHBIE TEH/IEHIIMH COBEPIICHCTBOBAHUS TEINIOOOMEHHBIX alapaToB.

Paznen 3. IIpoueccsl U annaparhbl pa3jiejieHHs] TOMOTeHHbIX CHCTeM (OCHOBHbIE MAacCOOOMeHHbIE NPO-
mecchbl).
3.1. OCHOBHBIE NOHATHS U ONIPEJICNEeHUs B Maccolepeaye.

Knaccudukanus npoueccoB MaccooomeHa. OCHOBHbIE TOHATHS U onpenenenusd. [Ipouecchl co cBoOoa-
HOU M (PMKCUPOBAHHOM rpaHuleil pazaena ¢a3 u ¢ paznensonei gassl neperopoakoi (memopanoii). Hocu-
TEeJH U pacripesaensiemble BeniecTBa. CrocoObl BeIpaxkeHUs cocTasa (das.
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OU3UKO-XMMHUYECKHE OCHOBBI MAacCOOOMEHHBIX IPOLECCOB. PaBHOBECHBIE YCIOBHS M OIpEICICHHE
HaIpaBJIeHUs TIepeHoca BemecTa u3 ¢assl B pazy. Koapdbunmentsr pacnpenenenus. [lonstue o Mmacconepe-
Jladye ¥ MaccooTaye.

Konnenrpanuonnoe nose, rpafueHT KOHIIEHTPAIMK, OOIIUIN U YAEIbHBIN MOTOK Macchl. MonekymspHast
T y3us B )KUIKOCTAX, Ta3ax (Mapax) U TBEPABIX TEJaX.

3.2. MexaHU3MBbI [IepeHOCca MacChl.

YpaBHEHUE HEPA3PHIBHOCTH JJISl IBYXKOMIIOHEHTHOM CUCTEMBI.

HuddepenunansHoe ypaBHeHHE KOHBEKTUBHOTO MIEPEHOCA MACChl B OMHAPHBIX Cpejiax.

Juddy3noHHBIN MOrpaHUYHBIN CJION; TPO( MM KOHIICHTPAIIMA U CKOPOCTEH B MOTOKAX.

Koadduuumentsr maccootnaun. OCHOBHBIE MOZETBHBIE MPEICTABICHUS O MEXaHH3ME MAaCCOOTJauu.

MopenupoBanue KOHBEKTUBHOTO MaccooOMeHa. Uucima Hyccenbra, [lekne, [Ipannrisa, @ypbe u ap., ux
(U3UUECKUil CMBICI, aHAJIOTUU C TETIOBBIM 110100MEM MPUMEHHUTENBFHO K Ta3aM M KUAKOCTIM. PacueT koad-
(bUIMEHTOB MAacCOOT/Aauu B anmapaTax pa3jiMyHbIX THIIOB [0 YPAaBHEHUSIM C Oe3pa3MEpHBIMH ITePEMEHHBIMHU.

Maccomnepenaua. OcHOBHOE ypaBHeHHE Macconepenayn. CooTHOMEHHnE Mexay KoddduireHTaMu Mac-
corepeayd U MacCOOTAauH, aJIMTUBHOCTD MU (Yy3NOHHBIX CONMPOTUBICHUN. IHTeHcnukaus Maccomnepe-
Jlauy IIyTeM BO3JEHCTBUS Ha JUMUTHPYIOIIYIO CTAAMIO.

Bnusinue ycnoBuii (Temieparypsl, JaBlIeHUs, KOHLIEHTPAIIMii) Ha HAMIpaBJIEHUE MAcCONEepeHoca Ha Mpu-
Mepax abcopOIHH; MPUHIIUIIBI BEIOOpa aOCOPOSHTOB.

3.3. ®a3oBoe paBHOBECHE.

MarepuanbpHblii 0anaHC HENPEPHIBHOTO YCTAHOBUBIIIETOCS MPOIIECCa IPU PA3IMYHBIX CIIOCO0aX BBIpaXKe-
HUS COCTaBOB (a3 U UX PACXOJIOB; ypaBHEHUS pabounX JTUHUI.

[IpenenpHBIE KOHIIEHTPALMU PACIpeAesieMOro KOMIIOHEHTa B OTJAIOMICH M M3BJIEKaromel ¢azax s
MPOTUBOTOYHBIX MpolieccoB. MakcUMaIbHO BO3MOXHAs CTENEHb M3BICUYCHUS, MUHUMAIbHBIN U ONTUMAaNb-
HBINM pacxo/bl U3BJIEKAOLICH (a3bl.

3.4. Metonsb! pacuéra pa3MepoB MAaCCOOOMEHHBIX KOJOHHBIX annaparos.

Pacuer nonepeunoro cedeHus (auameTpa) KOJOHHBI, IPEEIbHO AOMYCTUMAas U S3KOHOMUYECKHU OINTHU-
MaJibHast CKOPOCTH CIUIOIIHOM (ha3bl.

ParnmonanbHbI BEIOOP B3aMMHOTO HAPABJICHUS IBUKECHUS (a3 U OpraHU3aIlH ITOTOKOB B MacCOOOMEH-
HBIX anmnaparax. Pacder MaccoOOMEHHBIX MPOIECCOB U aNNaparoB JJIsi CUCTEM C OJHHM pacIipeesieMbIM
KOMITOHEHTOM. OCHOBBI pacdyeTa BBICOTHI MAaCCOOOMEHHBIX aIllapaToB C HEMPEPBIBHBIM U CTYIIEHYATHIM KOH-
TakToM (a3. /[Ba OCHOBHBIX MeTO/Ia pacyeTa: Ha OCHOBE KOA((PHUIIMEHTOB Maccomepeiadl U Ha OCHOBE TIOHS-
THUSI TEOPETUUECKOMN CTYNEeHHU pa3feneHus. [loHsaTre yncia equHul] IepeHoca U BBICOTHI €AMHMIIBI IEpEeHOca.
daxtop Macconepenauu. CpeaHss ABMXKYILIAs cUila Macconepeiadu. BiusiHue npoj0iapHOro nepeMeruBaHms
Ha CPEIHIOI0 JIBIDKYIIYIO CHITy Macconepenayu. [Iporenypa pacuera, oCHOBaHHAas Ha 00beMHBIX KOd(hpuIu-
eHTax Maccornepenayn. ['papuueckuii 1 aHATUTUYECKUI METOJIbI pacyeTa.

Pacuet BbICOTBI MaCCOOOMEHHBIX alapaToB CO CTYNEHYAThIM KOHTAKTOM (pa3. DPPeKTUBHOCTH CTYIIEHU
o Mapdpu. Ces3b uncna eaunun nepeHoca u jgokaiabHoro KIIJI crynenu no Mapdpu. UncnenHsiit pacuer
«OT CTYIEHHU K CTYHNEHH» U €ro rpaguueckas HHTEPIpPETas C UCIOJIb30BAHUEM «KUHETHUECKOMN JIMHUU.
VYuer crpyktypsl notokos 1 KII/I Tapenku. OcoGeHHOCTH pacyeTa TapeabdyaThiX KOJOHH Ha OCHOBE MOHATHUS
TEOpeTUYECKON Tapenaku. Yucio 1elCTBUTENbHBIX U TEOPETHUECKHUX TapelnoK. DPPEKTUBHOCTb TAPEIKH.

ParnmonansHbIi BEIOOP B3aMMHOTO HAMpaBJIeHUs IBUKEHH (Da3 U opraHu3aiuy NOTOKOB B MacCOOOMEH-
HBIX armaparax.

3.5. AGcopbuus.

OO61re NpUHIMIIBI YCTPOUCTBA U Kilaccu(UKAIMS alapaToB /Il MAaCCOOOMEHHBIX MPOIIECCOB B CHUCTE-
Max "ra3(map)-xkuakocts". OCOOEHHOCTH KOHCTPYKIIHA abcopOepoB.

OcHOBHBIE THUIIBI M 00JIACTH IPUMEHEHHS a0COPOEPOB: HACAJOUHBIE U TapeIbuaThle KOJIOHHBI, alllapaThbl
CO CIUIOIIHBIM M CEKIMOHUPOBAaHHBIM 0apOOTaKHBIM CIIOEM, alnapaThl ¢ JUCTIEPTUPOBAHUEM KUIKOCTH.

Cxembl a0COPOIMOHHO-AECOPOIIMOHHBIX YCTAHOBOK C BBIJICJICHHEM HU3BJICYCHHOTO KOMITOHEHTA U pere-
Hepanuei abcopOeHTa (ecopOrueil nmpu MOBBIIIEHHOW TemIeparype, MOHWKEHHUEM NaBJICHUS, OTAYBKOM
WHEPTHBIM HOCHUTEIIEM).

3.6. Juctmnnsius. Pextudukanus.

Paznenenne TUCTHILIAIINEH KUIKHX TOMOTEHHBIX CMECEH M COKMDKEHHBIX Ta30B; 00JIACTH MTPUMEHEHHS U

0COOEHHOCTH NMPOBEJICHUS IPOLIECCOB MPH PA3IUYHOM JIaBICHUH.
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ITapoXHIKOCTHOE paBHOBECHE JUIsl CUCTEM C IIOJIHOM U OTPAaHUYEHHOU B3aUMHOM PaCTBOPUMOCTBIO U €r0
BIIMSHUE HA BO3MOXKHOCTH pa3JeJICHUs KOMIIOHEHTOB JUCTHWIISALMOHHBIMA MeToAaMHu. Pacuyer paBHOBecus
JUISL UI€TbHBIX OMHAPHBIX CMECEH.

[Tpocras u ppakumoHHas eperoHka; neperotka c aediermanueil. MarepuanbHblil OanaHc, pacyer Bbl-
X0J1a MPOAYKTa U €ro CPEIHEro CocTaBa IpH MeperoHke OMHapHbIX cMecel. CxeMbl YCTaHOBOK. TeruioBble
OasaHChl ¥ pacyeT pacxoA0B TEIJIOHOCUTEINEH JUIsl STUX MPOLIECCOB.

Pextudukanus. PU3NKO-XMMUYECKHE OCHOBBI 1 0COOCHHOCTH YCIIOBHM MPOBEACHUS Mpo1eccoB. CXeMBbl
YCTAHOBOK JIJIs1 HEIIPEPHIBHON U MEPUOJNUECKON peKkTuuKauy OMHapHbIX cMeceil. OcoOeHHOCTH yCTpOii-
CTBa aNnaparoB (HACaJOYHBIX U TapelbyaThIX KOJOHH) U BbIOOpA PEKUMOB X pabOThI IIPU PEKTU(UKALIUH
(o cpaBHeHUIO ¢ abcopbuumeit). OCOOEHHOCTH YCTPOWCTBA U BapuaHTHI paboThI ncnapuTenei u aediaermaro-
pOB.

MogenupoBaHie U pacyeT MPOLECCOB U almapaToB MPHU HENPEpHIBHOW peKTH(UKAUU OMHAPHBIX CH-
creM. OCHOBBI YHCIIEHHOTO U rpadoaHaIUTUYECKOro MerojoB. MarepuanbHblil 6anaHc. PabGoune nuHuUM.
Omnpenenenre MUHIMAJIBHOTO M pabouero ¢ierMoBoro yucia. TernoBoit 6anaHc u pacyeT pacxol0B TEIUIo-
HocuTenel. [IpuHIMITBI TEXHUKO-?KOHOMUYECKON ONTUMU3ALMU NP pacdeTe padodero (GpuerMoBoro ymucia,
pa3MepoB anmnapaTypbl U JHEPTeTHUecKuX 3arpar. OCHOBBI pacyeTa TapebyaThiX U HACaJOYHBIX PeKTH(UKa-
LIMOHHBIX KOJIOHH.

Pa3nea 4. Ilpouecchl 1 annmaparthl pa3jiejieHUsl FeTepOreHHbIX cucTeM (0OCHOBHbIE THAPOMeXaHnYe-
CKHe Mpo1ecchl).

4.1. PazniesieHne reTeporeHHbIx cucteM. OCHOBHBIE MOHATHS U METOJIbI.

Knaccugukarus ®KUIKAX ¥ Ta30BbIX I'€TEPOr€HHBIX CHUCTEM: CYCIIEH3UH, 3MYJbCUH, MEHBI, NbUIH, TY-
MaHbl. MaTepuanbHbIii 0ajgaHC MPOLIECCOB Pa3/IeeHUs T€TEPOr€HHbBIX CUCTEM.

Onenka 3(pPpeKTUBHOCTH U BBIOOP ONTUMAJIBHBIX ITPOLIECCOB U ANIapaToOB [yl pa3eleHHs TeTepOreHHbIX
CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Pa3nenenue )xuaxux v ra3oBbIX CUCTEM B I10JI€ CUJI TsDKECTU. PacueT ckopocTeil cBOOOJHOTO U CTECHEH-
HOT'0 OCAXJIEHUs TBEP/IbIX YACTHI] IApOOOPa3HON U OTIUYHBIX OT Hee (JOPM B IOJIE CUJIBI TSXKECTH.

[Ipouecchl 0OTCTauBaHUs U YCTPOMCTBO aIapaToB pa3AcsiCHUsl CYCIIEH3UM, S3MYJIbCUIM U NbUIek. Pacuer
HOBEPXHOCTU OCAXKJEHHS U MPOU3BOJUTEILHOCTH OTCTOMHMKOB. YCTPOHCTBO M AECUCTBUE LIUKIOHOB (IIpO-
CTBIX M OaTapeNHbIX ), THAPOLIMKIOHOB.

4.3. TeueHue *UJAKOCTH Yepe3 HETIOIBUYKHBIE 3€PHUCTHIC U NICEB/IO0KIKEHHbIE CIIOU.

3HaueHue ruAPOIMHAMUKH 3€pHUCTHIX CIIOEB B Mpolieccax (puiabTpoBaHus, TEMJI0- U MaccoOOOMeHa, reTe-
pOreHHoro katanusa u 1p. OCHOBHBIE XapaKTEPUCTUKHU ITHX CJIOEB: IUCIEPCHOCTD, YAEIbHAs IOBEPXHOCTD,
MOPO3HOCTb, SKBUBAJIEHTHBIN AMAMETpP KaHAJIOB. PacueT ruipaBiInyecKkoro conpotusiaeHus cios. ['uapasiu-
YeCcKOe COMPOTUBIICHHUE CJIOEB HACAI0K MPOMBIIIJIEHHBIX Macco- U TEMJI000MEHHBIX allaparos.

PexxuMbl TeueHNs: MIOTOKOB B HACa/I04YHBIX KOJIOHHAX. [ ApaBIn4ecKoe COPOTUBIIEHHE, IBJIEHUS II0JIBU-
caHMs, 3axJIeObIBaHNS U MHBEpPCUU (a3 M pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

['uapoauHamMuKa MCEeBAOOKMKEHHBIX (KUISIIUX) cioeB. O0nacTb MpUMEHEeHUsl NceBI00XKmkeHns. Oc-
HOBHBIE XapaKTEPUCTHKH TICEBAO0KUKEHHOTO COCTOAHUA. [ mapaBnnueckoe conporusienue. Pacuer ckopo-
CTEH MCEeBIOOKUKEHHS U CBOOOITHOTO BUTAHUS, BBICOTHI IICEBAO0XKUKEHHOTO cJiosl. OTHOPOAHOE U HEOTHO-
poaHoe TceBaooKMKeHne. OcoOeHHOCTH TCEBI00KMKEHUS MOJIUIUCTIEPCHBIX ciioeB. [THeBMO- U ruapo-
TPAHCIIOPT 3€PHUCTBIX TBEPABIX MATEPHAJIOB.

4.4, OubTpoBaHUE CYCNIEH3UH M OUUCTKA ra30B OT MbUICH.

Crneunduka noBeneHUs 0CaJIKOB KaK 3€PHHUCTBIX CIIOEB: CKMMaeMble U HEC)KUMaeMble ocaaku. Bujel
(GUIBTPOBAIBHBIX Meperopo1ok. PakTopsl, BIUAIONIME HAa CKOPOCTh (puibTpoBanus. GuiabTpoBaHue Mpu MO-
CTOSIHHOM CKOPOCTH (DUIBTPOBaHUS. DKCIIEPUMEHTAIILHOE OIpe/esieHue KOHCTAaHT ypaBHEHUs (UIbTPOBa-
Hus. Knaccugukanus u ycTpoiCTBO OCHOBHBIX TUITOB HEMPEPHIBHO U EPUOMUECKU paboTaroINX (GUIBTPOB
U QUIBTPYIOIIUX LEHTPUPYT.

4. O0beM y4eOHOH TUCHHUILINHBI.

Beero Cemectp
Buj yueoHoii paGoThl > 6
3E Alf{all. 3E Al:[all 3E Alila)]
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OO01mast TpPyA0€MKOCTh JUCIUTIINHBI 12 432 6 216 6 216
KonTakTHasi padora - ay1iuTOpHbIE 11 40 0,44 16 0,66 24
3aAHATHA
Jlexun 0,44 16 0,22 8 0,22 8
Jlaboparopusie pabots (JIP) 0,22 8 - - 0,22 8
ITpaktrueckue 3ausatus (113) 0,44 16 0,22 8 0,22 8
CamocTosiTejibHas padoTa 10,4 374 5,31 191 5,08 183
CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 10,4 374 5,31 101 5,08 183
JUCIIUILINHEI
Buabl KOHTpOJIA:
IK3aMeH 0,5 18 0,25 9 0,25 9
KonTakTHas paboTta - MpoOMeKyTOIHAS
aTTecTalus 0,5 0.8 0,25 0.4 0,25 0.4
[ToaroToBKa K SK3aMEHY 17,2 8,6 8,6
Buj1 H”TOrOBOr0 KOHTPOJISI: IK3aMeH DK3aMeH
Beero Cemectp
Bup y4eOHoii padoThl > 6
3E Acrp. 3E Acrp. 3E Acrp.
q, q, q,
OO0m1ast TpyA0€MKOCTh AUCIUILIMHBI 12 324 6 162 6 162
KonTakTHas padoTa - ay1uTOpHbIE 11 30 0,44 12 0.66 18
3aHATHA
Jlexun 0,44 12 0,22 6 0,22 6
JlaGopaTtopHslie padoTs (JIP) 0,22 6 - - 0,22 6
[TpakTnueckue 3austust (I113) 0,44 12 0,22 6 0,22 6
CamocrosiTesbHasi padoTa 104 280,5 531 1453 2 | 5,08 1357 2
CamocTosiTeTbHOE U3YUYEHHE Pa3/IeNOB 104 | 2805 | 531 143,2 5,08 137,2
JUCIUTLIHHEI 5 5
Buabl KOHTpOJIA:
9K3aMeH 0,5 13,5 0,25 6,75 0,25 6,75
KonTakTHas paboTa - MpOMeKyTOTHAS
arTecTanus 0,5 0.6 0,25 0.3 0,25 0.3
[ToaroToBKa K dK3aMeHY 12,9 6,45 6,45
Bua uTOroBoro KOHTpoJIs: IK3aMeH IK3aMeH
AHHOTaNUs padoyeil MPorpaMMbl TN CHUNIHHBI
«O01masa xXuMnueckas TEXHOJIOT U
1. Heas aucuunmiauHbl — QopmupoBaHWe 3HAHUM B 00JacTH  pealu3alud  XUMHUKO-

TEXHOJIOTHYECKHUX IPOILIECCOB C YYETOM (DU3MKO-XUMUYECKUX OCOOEHHOCTEW NPOTEKAIOUIUX PpEeaKIIUi,
BbIOOpA ONTHMANIBHBIX YCIIOBHH pealn3yeMbIX IPOIIECCOB, BBIOOPa AP PEKTUBHBIX PEaKTOPOB, TPUOOPETEHUS
HAaBBIKOB B COCTaBJICHUH MaTepUaIbHBIX U TEIJIOBBIX OAIaHCOB, B pacyeTe MPOIIECCOB U PEaKTOPOB HAa OCHOBE
MaTeMaTHYECKOTr0 MOJICIMPOBAaHUS, IOJy4eHHs 3HaHUH B 00JacTH pa3pabOTKM 3SHeprocoeperarommx
xuMHKO-TexHojoruueckux cucreM (XTC), 0e30TXOAHBIX M MAaJOOTXOJHBIX TEXHOJIOTUH Ha NpUMepe
COBPEMEHHBIX ITPOU3BOCTB.

2. B pe3yabTare H3y4eHHsl TUCHMILIMHBI 00y4AIOIIHMIACH T0JI2KeH::

Obnadamye cleayOMUMU KOMIIETCHIIUAMU M HHAMKATOPAMHU UX JIOCTUKEHUS:
OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.
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3namo:

— OCHOBBI TEOPHH XMMHUYECKHX IPOLIECCOB U PEAKTOPOB;

— METOOJIOTHIO UCCIIEIOBAHUSI B3aUMOJICHCTBUSI XUMUYECKUX MPEBPAILICHUH U ABJICHUH epeHoca Ha
BCEX MaCIITaOHBIX YPOBHIX;

— METOAMKY BbIOOpa peakTopa u pacyéra mporecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE IPOIIECCHI U PEAKTOPBI XMMUYECKON U OMOTEXHOJIOTHH;

— OCHOBHbBIE MPUHIUIIBI OPraHU3AIMH XUMUYECKOTO MMPOU3BOJICTBA, €0 UEPAPXUUYECKYIO CTPYKTYDPY,
METO/IbI OIICHKHU 3((EKTUBHOCTH MTPOU3BO/ICTBA;

— OCHOBHBIE XMMUYECKHE TIPOU3BOJICTBA.

Ymems:

— paccyuTaTh OCHOBHBIE XapaKTEPUCTUKU XUMHUECKOTO MPOIIecca;

— BBIOpATh paloOHAIbHYIO CXEeMY IIPOU3BOJICTBA 33JAHHOTO IPOAYKTA;

— OLICHUTH TEXHOJIOTMYECKYIO YPPEKTHBHOCTH TPOU3BO/ICTBA;

— BBIOpaTh (O PEKTUBHBIN THUIT PEAKTOPA;

— NMPOBECTH pacyeT TEXHOJIOTUYECKUX MMapaMeTPOB JUIsl 3aJaHHOTO POLIecca;

— OIIPENETUTh MapaMeTphbl HAUTy4llleld OpraHU3aIH MPoIecca B XUMHUECKOM PEakTope.

Braoemy:

— MeTofaMu aHanu3a dGEeKTUBHOCTH PabOThl XUMHUUECKUX MPOU3BOCTB;

— METOJIaMH pacyeTa U aHaju3a MPOILECCOB B XUMUUECKUX PEAKTOPAX, OMPEICICHUS
TEXHOJIOTHYECKHX MOKa3aTelei;

— METOJIaMH BBIOOpa XUMUYECKUX PEAKTOPOB.

3. KpaTkoe conep:kaHue JUCHUILINHBI:

Paznen 1. Xumunueckasi TEXHOJIOTUSI 1 XUMHYECKOe MPOU3BOACTBO.

1.1. OcHOBHbBIE onpe/ae/ieHUsI U MOJI0KEHHS.

Xumudeckas TeXHOJIOTHs. O0BEKT XMMHUYECKOM TEXHOJIOTHH. MeKOTpaciieBOl XapakTep XUMUUYECKOU
TEXHOJOTHHU. Pa3BUTHE XUMHMYECKHX MPOU3BOACTB M XUMHUUYECKOM TEXHOJOTHUH. MeCTO XUMHYECKOH
TEXHOJIOTMM B IIPOMBIIIUICHHOW cdepe W METOJIOB XMMHYECKOW TEXHOJOTHHM B HEXMMHYECKHUX OTPACIAX
MPOMBIUIEHHOCTU. CHCTEMHBIN aHANIM3 CJIOKHBIX CXEM W B3aUMOJICHCTBUM DJIEMEHTOB CXEMbI — MOHSATHE U
cozepxkanue Metona. dusznueckoe U MaTEMATUUYECKOE MOJICIIMPOBAHUE, OIIPEACIICHUE U OCHOBHBIE ITOHATHS,
WX MECTO B HMH)KEHEPHO-XMMHUYECKUX HCCJIEJIOBAHMSIX U pa3paboTkax. MecTo W 3HauyeHWE HATYpHOTO U
BBIUMCIIUTENHHOTO dKciepuMeHTa. CojiepkaHue U 3a/1auu yaeOHOro Kypca.

1.2. XuMun4yeckoe npou3BoACTBO.

[ToHsiTHE O XUMHYECKOM MPOU3BOACTBE. MHOTOQYHKIIMOHATHHOCTh XUMHUYECKOTO MPOU3BOJICTBA.
OO0mast CTpyKTypa XUMHYECKOTO Tpou3BOACTBA. OCHOBHBIC MOJCHUCTEMBl XMMHYECKOTO MPOU3BOJICTBA.
OCHOBHBIE TEXHOJIOTUYECKHE KOMIIOHEHTBI XUMHYECKOTO MPOU3BOJICTBA.

KavecTBeHHBIE M KOJMMYECTBEHHBIE IMOKA3aTEIM XHMHUYECKOTO MIPOM3BOJICTBA: TEXHOJIOTHYECKUE,
SKOHOMHUYECKHE, IKCILTyaTallMOHHBIE, COI[UAIbHBIE.

1.3. CbipbeBble pecypcehl, BO/a M JHEPIrusl B XUMHUY€CKOM MPOU3BO/ICTBE.

Knaccudukanus CchIpbeBBIX pPECYpcOB IO pa3NW4YHBIM Mpu3HaKaM — (a30BOMY COCTOSTHUIO,
MIPOUCXOKICHUIO, UCTOUYHUKAM. MUHepanbHOE ChIphe (PYIbl M TOJIE3HBIE HMCKOMAEMBIEC), OPTaHHMYECKOe
MPHUPOIHOE CBhIphe (TOPIOYHE UCKOMAeMbIe), PACTUTEIHHOE U JKMBOTHOE CHIPhE, BTOPUYHOE CBHIPhE — UX
WCIIOJIB30BaHNE W MyTHU TepepadoTku. OCHOBHBIE CIOCOOBI MEPBUYHON 00pabOTKH CHIphs (0OoraimieHwue,
OUHMCTKA, MOATOTOBKA K TPAaHCHOPTUPOBKE U mnepepadbotke). [loHATHE, CYITHOCTh M MPUMEPHI YIITyOIeHUs
WCITOJTb30BAHUS ChIPhs, KOMOMHUPOBAHUS TIPOU3BOJICTB M KOMIUIEKCHOM NIEPEpaOOTKHU CHIPbS.

3HaueHue U UCTIOIH30BAaHUE BOJBI B XUMUYECKHX MPOU3BOACTBaX. Mcrounuku Boabl. TpeboBaHUs K
TEXHOJIOTHYECKOU 1 ObITOBOM Bojie. [IpoMbIliuIeHHAs! TOATOTOBKA BOJBI K METOJIBI €€ OYUCTKU OT IIPUMECEH.
OcHOBHBIE METOJBI KOHTPOJII KadecTBa BOJbl. ODKOHOMHS BOJOMOTPEOJCHHS B MPOU3BOJICTBE.
Bo10000pOTHBIE CHCTEMBI.

Buibl 1 MCTOYHUKHM SPHEPTUH B XUMHUYECKOH MPOMBIIIIIEHHOCTH. MaciTaObl MOTpeOIeHUS U CIIOCOOBI
YMEHBIIIEHUsI dHepreTudeckux 3arpaT. CynHOCTP W TPUMEPHI PEreHepaluyd W peKyleparuud SHEpPruu.
DHEProTeXHOJIOTrHYECKHUE CUCTEMBI. BTOpUUHbIE YHEPTreTUYECKUE PECYPCHI.

Paspnen 2. Teopernueckue 0CHOBbI XUMHYECKHX MIPOLIECCOB H PEAKTOPOB.
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2.1. OcHOBHBIE ONIpeieIeHUs U MOJI0KEeHH .

OU3NKO-XMMUAYECKUE 3aKOHOMEPHOCTH XUMHYECKHX IPEBPALICHUM — CTEXMOMETPHYECKUE,
TEpMOJMHAMHUECKHUe, KUHeTndeckue. [lokasarenn XMMHUYECKOro IpPEBpAIlEHHs] — CTENEHb NPEBpalleHus,
BBIXOJI IPOAYKTA, HHTErpaibHast U 1 depeHuanbHas CeIeKTUBHOCTH, CKOPOCTU PEAKIIMU U IPEBPALLCHUS
pEeareHToB.

2.2. XuMHu4ecKue Nmpouecchl.

Omnpenenenue. Kiaccuduxanus XUMUYECKUX MPOLECCOB MO PA3IMYHBIM MPU3HAKAM — XUMHYECKHM
(BMJ XMMHUYECKOH peakluu, TEpPMOIUHAMUYECKHE XapaKTEPUCTUKH, CXeMa IPEeBpallieHnii) U (pa30BbIM (4HCIIO
U arperaTHoe cocTosiHue ¢a3z).

I'oMorenHsIi xuMuueckuii nmpouecc. OnpenencHue U NpuMepsl. BiusHue XUMUYECKUX IPU3HAKOB U
yCIIOBUH IPOTEKaHUs Ipoliecca Ha ero rnokasaresn. CrnocoObl HHTEHCUQUKALIH.

[Monatue onTUManbHBIX Temreparyp. OnTUMaNbHbBIE TEMIIEPATYPHI U1 00PaTUMBIX M HEOOPATUMBIX 3K30- U
SHAOTEPMHUUYECKUX PEaKLUN.

['eteporennslii (HeKaTaTUTUYECKUN) XUMHUECKUH mponecc. Onpenenenue u npumepbl. CTpykTypa
npoliecca 1 ero cocrapistolye (ctanuu). Habmogaemas ckopocTs xumMuyeckoro npespaiieHus. Obnactu
(pexuMBbl) IPOTEKaHUs MPOLIECCa, IUMUTUPYIOLIAs CTaIUs.

I'ereporennpiii xuMu4eckuii mporecc '"raz (KUIKOCTH) - TBepnaoe". OOocHOBaHUE, MOCTPOCHUE U
aHaM3 MaTeMaTHYeCKOW MOJENW /I peakiuid ropeHus (Momenb "cxumaromasicss cdepa')
TOIOXUMHUYECKON (Mozenb "¢ HeB3zaumozencTByromuM sapoM"). Habmogaemass ckopocTh NpeBpalieHus,
BpeMs IPEBpAICHISI ¥ IIyTH UHTEHCU(DUKALINY TSI Pa3IMYHBIX 00J1acTel MpOTeKaHMsI Mpoliecca.

I'ereporeHHblil XMMHUYECKUN Tpolece "ra3 (KUAKOCTh) - KUAKOCTh". OOOCHOBaHUE, TOCTPOEHUE U
aHaM3 MaTeMaTHdeckoi moaenu. Habmrogaemas CkopocTh IpeBpaiieHns 1 001acTi MPOTEKaHus Ipoliecca.
[TyTn uHTeHCH(UKALUY IS pa3IMYHBIX PEKUMOB Ipoliecca.

Karanmutuaeckuii nponecc. Onpenenenue, KiacCUpUKaIMs, MPUMEpHl. | eTepOoreHHbIil KaTaau3 Ha
TBepJoM Katanuzarope. OO0CHOBaHME, IOCTPOCHUE U aHAJIN3 MAaTEMaTHUECKOW MO/IEIM Ha KaTaIUTHYECKOU
MOBEPXHOCTH M B TOPUCTOM 3€pHE KaTanu3atopa. HaOmiomaemas CKOpOCTh TpeBpalieHuss U 00JacTh
nportekanus npouecca. CTeneHb HCHOJIb30BAHUS BHYTpEHHEH mMoBepXHOCTH. IlyTu uHTeHCHUKauu
KaTaJIUTHYECKUX MPOILIECCOB.

2.3. XumMu4yecKue peakTopbl.

OmnpeneneHre W Ha3HaYEHHE XMMUYECKOTO peakTopa. PeakTopbl B XMMHUECKUX U HEXHMHUYECKUX
oTpacisiX MNpOMbINUIEHHOCTH. OO030p THUIIOB XHMMHUYECKHX pPEAKTOPOB, MX CTPYKTYPHbBIE HJIEMEHTHI
(peakunoHHasl 30Ha, YCTPOICTBA BBOJIAa M BBIBOJA, CMELIEHUS, pa3[eICHUs U PACHpPENEICHUs IMOTOKOB,
TETI00OMEHHBIE 3JIEMEHTHI), OCHOBHBIE IIPOLIECCHI U SIBICHUS B HUX.

CucremaTn3anus MpoleccoB B XMMHUUYECKOM pPEaKTOpe MO MaciiTady UX MPOTEKaHMs: XMMHUYEcKas

peakiys, XMuMHUYECKUH MPOoLEcC B 3JIEMEHTAPHOM 00beMe, IPOLIECCHI B PEAKIIMOHHOM 3JIEMEHTE U B peakTope
B 1IEJIOM, X B3aMMOCBSI3b M HEpapXHueckas CTPYKTypa MaTeMaTHMUeCKON MOJENH Ipolecca B peakTope.
ITprMeps! MpoLIECcCOB B pa3INYHbIX BUIaX XUMUYECKUX PEAKTOPOB.
Knaccugukanus mnpoieccoB B peakTopax IO pa3IdYHbIM MpU3HAKaAM - BHJ XUMHYECKOIO IIpolecca,
OpraHu3aiysi MOTOKOB PEareHTOB (CXeMa JBHXEHHS DPETeHTOB Yepe3 PeakTop, CTPYKTypa IMOTOKOB B
pEaklMOHHON 30HE), OpraHM3alMs TEIJIOBBIX IOTOKOB (TEIUIOBOM peXHM, CXema TeIlI000MeHa),
CTallMOHAPHOCTH MpoIiecca.

O60cHOBaHME M TOCTPOECHNE MaTEMaTHUYECKON MOJEIH Mpoliecca B peakTopax pa3jIMuyHOro THIMA KakK
CHCTEMBl ypaBHEHUH MaTepUalIbHOTO U TEIUIOBOrO OaJaHCOB HAa OCHOBE JAaHHBIX O CTPYKTYpe MOTOKa,
XUMHUYECKHX MTPEBPALLEHUSX, SIBICHUAX IEpEHOCa TeIlJIa U BeIIeCTBa U UX B3auMozecTBuu. CucremaTu3anus
U KJIacCU(pUKAIMI MaTEMaTHUYECKUX MOJIENIel POLIECCOB B PEaKTOpax.

N3oTepMuueckre mpouecchl B XMMHYECKOM peakTope. BiusHue CTpyKTyphl MOTOKa (MIealibHOe
CMEIIICHHE M BBITECHEHHE), CTAllMOHAPHOCTH Ipolecca (MPOTOYHBIM M MEepUOJUYECKHUil), MapamMeTpoB H
yCIIOBUHM TMpOTEKaHMs Ipoliecca (TeMneparypa, KOHIEHTpalus, NaBjieHHe, O00beM pEaKIMOHHON 30HBI,
BpeMs1), BUJa XUMHUYECKOM peakiuu (mpocTtas u cioxHas, oOpatuMas 1 HeoOpaTumasi) M ee mapamMeTpoB Ha
npodUIN KOHILIEHTpAalMid U MOKa3aTelu Mpolecca B peakTope (CTeneHb MpeBpalleHMs], BHIXOJ MPOIYyKTa,
CeNIeKTUBHOCTh Tporiecca). OcHOBBI pacyera mporecca B peaktope. CormocraBieHue 3¢GQGEeKTUBHOCTH
IIPOLIECCOB B PEAKTOPaX, OMUCHIBAEMBIX MOJIEISIMHU H1€aTbHOTO CMEIICHUS U BHITECHEHUS.

Heunzorepmuueckue mnpoueccsl B XMMUYECKMX peakTopax. OpraHusanysi TEIJIOBBIX IOTOKOB U
peXMMOB B XMMHUECKUX peakTopax. Pacmpenenenue temnepaTypbl, KOHIEHTPALUN U CTENIEHH MTPEBPALLICHUS
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B PEaKTOpEe B PEKUMAX HCATHHOTO CMEUICHUS U BBITECHEHUS, aAnabaTHIeCKOM U ¢ TerioooMeHoM. CBsi3b
TEMIEPaTyphbl U CTETIEHU MpeBpalieHus B aanadaTuyeckoM mpoiecce. ConocTaBieHue ¢ N30TEPMUUECKIM
pexuMoM. Yucao v yCTOMUMBOCTh CTAlMOHAPHBIX PEKUMOB B PEAKTOPaX MI€aTbHOTO CMELICHUSI.

2.4. [IpoMbllLIEeHHbIE XHMUYECKHE PEAKTOPbI.

Ha xoHKpeTHBIX mpuMepax NpPEeIMETHO pAacCMaTPUBAIOTCS MPOMBILIUICHHBIE PEAKTOPBI s
MIPOBEJICHUS TOMOT€HHBIX, T€TEPOTreHHBIX U KaTATUTUYECKUX MPOIIECCOB — TUIIBI PEAKTOPOB, KOHCTPYKTUBHBIE
XapaKTePUCTHKU M OCOOCHHOCTH PEKMMA, 00JIACTH UCTIOIH30BAHUS.

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

3.1. CTpykKTypa U OnucaHue XMMHUKO-TEXHOJIOTMYECKOH CUCTEMBbI.

XuMHYEeCKOe MPOU3BOJICTBO Kak XMMHUKO-TexHosornueckas cucrema (XTC). Ilonarue cucremsl u
XTC. CocraB XTC: anemeHTsI, CBsI3U, ogcucTeMbl. IiemMeHThl X TC, KinaccuduKalys Mo By MPOIECCOB U
Ha3HaueHuto. TexHonormyeckue cBsizu snemeHToB XTC (motokm). IlocnenoBartenbHasi, mapaieibHas,
pa3BeTBIICHHAs, TOCIEA0BATEIIbHO-00BOIHAs (Oaiinac), oOpaTtHasi (PEIUKII) TEXHOJOTHYECKHE CBs3U. X
CXEMbI U Ha3HAUYCHHUE.

Onucanne XTC. Bunel moaeneri XTC - onucarenpHbie U rpadudeckue. OnucaTebHbIE MOJICTH -
XUMHUYECKas CXeMa M MaTeMaTtuueckas Mozelb. [ paduueckue Mozenu - GyHKIIMOHATbHAS, TEXHOJIOTUYECKas,
CTPYKTYypHas U Ipyrue (crenuanbHbie) cxembl. HazHaueHue, npuMeHeHue 1 B3auMOCBSI3b MOJIETICH.

3.2. Anaimm3 XTC.

[lonstue, 3amaun u pesynpraThl aHanu3a XTC - cocrosnue XTC, marepuanbHbi U TEIJIOBOU
OaJlaHChl, TOKA3aTeNId XUMUYECKOTO ITPOU3BOICTRA.

CaoiictBa XTC kak cUCTEMBI: B3aUMOCBSI3aHHOCTh PEKHMOB 3JIEMEHTOB, PA3IMYUE ONTUMAIbHOCTH
AJIEMEHTa OJJMHOYHOIO U B CUCTEME, YCTOMYMBOCTD U CYIIECTBOBAHUE CTAIMOHAPHBIX PEKUMOB U JIP.

MatepuanbHbIN U TETUIOBOM OanaHChl. MeToaMKa COCTaBIICHUS U pacyeTa MaTepUaIbHBIX U TETIOBBIX
6anancoB XTC m ee moncucreM. OcobeHHOCTH pacuera OanaHCOB B cXxeMax ¢ peuukioM. Dopmer
MpeACTaBICHHS 0alaHCOB (TabJIUIIBI, TUArpaMMBbI U JIp.).

MarepuanbHpiii  Oananc uisi MacCOOOMEHHBIX M PEaKIHUOHHBIX JJIEMEHTOB. lcnonb3oBaHue
CTEXUOMETPUYECKUX, TEPMOAMHAMHUYECKUX U MexX(]a3sHbIX OalaHCOBBIX cooTHouIeHH. CreneHpb
WCIIOJIb30BAHUS CHIPHEBBIX PECYPCOB.

DOHTaNbIUIHBIN, SHEPreTUUECKU (10 MOJHOM SHepruu) u skcepreruyeckuit Oamancel u KIT. Mx
COTIOCTABJICHHUE U UCTIOJIh30BaHue B aHanmze X TC.

3.3. Cunre3 XTC.

[Tonstue u 3amaun cuHre3a XTC. OcHoBHble 3Tanbl pa3padotkun XTC. Pons maremartnyeckux u
3BPUCTUYECKUX METOJIOB.

OcHoBHble KoHUeNMK npu cuHTe3e XTC: MOJIHOE HCIOIB30BAHUE CHIPHEBBIX M IHEPTETHYECKUX
peCypcoB, MUHMMHM3AIMS OTXO/I0B, ONTHUMAalbHOE MCIOIb30BaHUE anmnaparypbl. X conep:kanue u crocoObl
peanuzanuu. KomMOMHMpOBaHHBIE TPOU3BOJICTBA, COBMEIICHHBIC MPOIECCHI, BTOPUYHBIC SHEPTETUUECKHE
pecypchbl, 3HEProTEXHOJOTHYECKHE CHUCTeMBl, nepectpauBaemble XTC, 3aMKHYTble, MaJOOTXOJIHbIE
MIPOU3BOICTBA - MX MOHATHUS, 0COOEHHOCTH M TIPUMEHEHHE.

OpHOpOOHBIE TEXHOJOTHUECKHE CXEMbl: CHUCTeMa pPEeKYNEepaTHBHOTO TEIUIooOMEeHa, CHCTeMa
pasneneHruss MHOTOKOMIIOHEHTHOM CMECH, cHucTeMa peakTopoB. OCHOBBI TMOCTPOCHUSI WX OINTUMAIbHOMN
CTPYKTYpPBI

Paznen 4. [IpoMbllvIieHHbIE XUMMHYECKHE TPOU3BO/ICTBA.

XUMHYECKHE TMPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KakK peanu3alus H3yYEHHBIX
TEOPETUYECKUX OCHOB XUMHKO-TEXHOJIOTMYECKUX TmpoueccoB u  XTC, KOHIENUUA MOCTPOCHUS
Bbicokod(pektuBHOH XTC. OCHOBHOW aKIEHT JenaeTcss Ha (PU3UKO-XUMHYECKHE OCHOBBI KOHIIETIIHH
MOCTPOEHUS TEXHOJOTUUECKOW CXEMBbI MPOM3BOJICTBA M €r0 MOJACUCTEM. [IpOnU3BOACTBO CEPHOM KHUCIOTHI.
[IpouzBoacTBo ammuaka. [Ipon3BoacTBo a30THOM KucnoThl. [Ipon3BoACTBO cTUpOIIA.

Pa3jnen 5. CoBpeMeHHbIE TEHAEHIUN B PA3BUTHH XUMHYECKOIl TEXHOJIOTMH.

Tekymiee COCTOSIHUE XHUMHUYECKOW MPOMBIIUIEHHOCTH B MHUpPE M TEHACHIMH €€ pPa3BUTHUA.
[lepcniekTUBHBIE HWCTOYHUKHA CBHIpbS W JHEpruu. Kractepwszanus XUMHYECKON MPOMBIIIIIEHHOCTH.
CoBMerneHHble TIporiecchl. ['mOkue W mepecTpanBaeMble TEXHOJIOTHYECKHE CXeMbl. HoBBIE XHMHKO-
TEXHOJIOTHYECKHUE TIPOIIECCHI M CIIOCOOBI TTOTyUeHUs TPOAYKTOB. HanoTexHomorns.
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4. O0béM y4eOHOH TUCHHUILINHBI:

O0beM TMCUMILINHBI
Buna yueOHoii padboThl Axax. | Actp.
3E
4. 4.
O01as TPYA0eMKOCTh IUCIUTITHHBI 7 252 189
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,67 24 28
Jlexnun 0,22 8 6
ITpaktuueckue 3ansatus (113) 0,22 8 6
Jlaboparopusie paboTsl (JIP) 0,22 8 6
CamocTosiTejibHasi padoTa 6,08 219 164,25
CamocTosiITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 219 | 164,25
Bua konTposs:
IK3aMeH 0,25 9 6,75
KonrtakTHas paboTa — MPOMEXKYTOUHAS aTTECTAIHS 0,4 0,3
0,25
IToaroToBKa K 3K3aMEHY 8,6 6,45
Buj1 HTOroBOro KOHTPOJIst IK3aMeH

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«CucreMbl ynpaBJieHUs] XMMHKO-TEXHOJI0THYECKHMH MPOIecCaMm»

1. eap AMCHUMIVIMHBI — JaTh 0a30Bble 3HAHUS [0 TEOPUM CHUCTEM YIPABICHUS XUMHKO-
texHojornueckumu mnpoueccamu (CY XTII), npuButh HaBbiku UM ymeHust aHanu3a cBoilctB XTII, kak
00BEKTOB YIIPABICHUS U MPAKTUYECKOTO IPUMEHEHHS TEXHUYECKUX CPEJICTB YIPABICHHUS.

2. B pe3ysbTare n3yueHus JMCUUIJIMHBI 00y4AIOUIUIACS JOJIKEH:

Obaaoams cleayomUMU KOMISTCHIUSIMHA U UHAUKATOPAMH UX JTIOCTHKEHUS:
OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3namey:

— OCHOBHBIE IIOHSTHSI TEOPUHU YIIPaBJICHMUS],

— CTaTUYECKHUE U TMHAMUYECKHE XapaKTEePUCTUKU OOBEKTOB YIIPABIICHUS;

— OCHOBHBIE BUJIbI CUCTEM aBTOMaTHueckoro yrnpanieHus (CAY) 1 3aKOHBI peryIupOBaHus;

— tunoBble CAY B XUMHUYECKOW MPOMBIIIJIEHHOCTH;

— METOJBI ¥ CPEACTBA U3MEPEHNUSI OCHOBHBIX TEXHOJIOTMUECKUX TAPAMETPOB;

— ycroituuBocth CAY;

— OCHOBHBIE TNOHATHS O HenuHenHbIX CAY, penelHbIX CcUCTEMaxX, JIOTMYECKUX aITOPUTMax
yIpaBieHUs, aJaNTUBHBIX U ONTUMAJIBHBIX CUCTEMAX yIpPaBICHHUS.

Ymemy:

— OIpeNENATh OCHOBHBIE CTATUUECKHUE U IUHAMUYECKUE XapaKTEPUCTUKU OOBEKTOB yIIpaBJICHHUS;

— BBIOMpATh PAllMOHATIBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJIOIMYECKOT0 IPOLIEcca;

— OLIEHUBATh YCTOMYMBOCTh CAY;

— BBIOMpATh KOHKPETHBIE TUITBI TPUOOPOB ist AUuarHocTuku X TTI.

Bnaoempy:

— METOAaMH TEOPUM aBTOMATUYECKOTO pEryJIMpPOBAaHMSA, OpraHu3allid U pacuyéra CUCTEM
ONTUMAJIFHOTO YIPABIEHUS MPOIECCAMU XUMHUECKON TEXHOJIOTHH.

3. KpaTkoe conep:kaHue TUCHUTLINHBI:

Paznen 1. OcHOBHbIE IOHATHS YIPABJIEHUS] XHMHKO-TE€XHOJIOTHYECKUMH MPOIECCAMU.

3HaueHne ABTOMATHUYCCKOT'O YIIpaBJICHUA A pas3sBUTUA XUMHAYECKOH MIPOMBIINIJIICHHOCTH.
OCOOCHHOCTH YIPABICHHUS XUMUYCCKUM TPEANPUITAEM U XUMUKO-TEXHOJIOTHYECKUM TpoIieccoM. TeXHUKO-
SKOHOMMYECKUN 3P PeKT BHEAPEHUSI aBTOMAaTU3UPOBAHHBIX CUCTEM YIpaBiieHus. Poib cucteM yrpaBieHus B
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oOecrieyeHHH 0€30MaCHOCTH XHMMHYECKOTO IPOM3BOJACTBA M OXpPaHbl OKpyKatomied cpeabl. OCHOBHBIE
TepMHHBl U omnpeaeneHus. Mepapxus ynpaienus. OcHOBHbIe NMpUHIMNBI ynpasieHus. Kiaccudukanus
cucteM ynpasieHuss @yHkuuroHanbHas cTpykrypa CAY. [lokazarenu kauecTBa yrpaBIeHHUS.

Pa3nen 2. OcHOBBI TEOPHH ABTOMATHYECKOT0 YIIPABJIEHUSI.

Maremaruueckue wmonenu CAY. J[lunamuueckue xapakrtepuctuku CAY. Hcnonb3oBanue
ONepalMOHHOI0 ncuucienus aid ananusza CAY. Tunosele TuHaMUYECKUE 3BEHbS. BpeMEHHbIE U 4aCTOTHBIE
XapaKTEPUCTHKH. DKBUBAJICHTHBIE MTPE0OpPa30BaHUsl CTPYKTYPHBIX CXeM. Y CTOHUMBOCTD JHHEHHBIX CAY ¢
oOpatHo#t cBs3bto. Knaccudukanus u ocHOBHbIE CBOMCTBAa OOBEKTOB YIpaBiieHUsA. MeToAbl Ompe/esieHus
CBOMCTB 00BEKTOB ympaBieHus. OCHOBHBbIE 3aKOHBI PeryaupoBaHus. BeiOop 3akoHa peryiaupoBaHus u
OIIpe/IeNICHUE ONITUMANIBHBIX [1apPAMETPOB HACTPOUKH MPOMBILIUIEHHBIX PETYJISTOPOB.

Paznen 3. U3MepeHne TeXHOJIOTHYECKHUX NAPAMETPOB XMMHUKO-TEXHOJI0THYECKOro mpoiecca.

l'ocynapcTBeHHass cUCTeMa MPOMBIIUICHHBIX NPHOOPOB M CpeAcTB aBToMaTu3anuu. OCHOBHBIC
TEPMUHBl U OIpeAeNieHus MeTposioruu. Meroasl m3mepeHuil. CpencrBa M3MEPUTENbHOM TEXHUKH, HX
CTaTUYeCKHUEe U JAuHaMHueckue cBoiictBa. [lorpemnoctu n3mepenunii. CrnocoObl nepeaayn HHGOpMaIUN Ha
paccrostnue. OpraHuzanus IUCTaHIMOHHON nuarHocTuku XTII. M3MepeHne OCHOBHBIX TEXHOJIOIMYECKUX
[IapaMeTpoB: JaBJICHUs, TEMIIEPATYpPhl, pacxoJa U KOJIMUYECTBA, YPOBHS JKUJIKOCTH U CBHIIIYYUX MaTEpHUaJIOB,
cocTaBa U GU3HKO-XMMHUYECKUX CBOMCTB BEIECTB.

Paznen 4. OcCHOBBI NPOEKTHPOBAHHSI ABTOMATHYECKMX CHCTEM YINPaBJIeHUS] XHMHKO-
TeXHOJIOTHYeCKMMH MPOLeCcCAMM.

Oco6ennoctu  ympasnenust XTII. Texamueckme cpenctBa CAY. OCHOBHBIE Pa3HOBHIHOCTH
YOPABJSIIOIIMX  yYCTPOMCTB. THIBI, XapakTEepUCTUKHM U PAcU€T HCIOJHUTEIbHBIX MEXaHU3MOB U
perynupyroomux opraiHoB. OdopmileHHe NPOEKTHOrO 3a/JaHus Ha aBTOMATH3aLUI0 TEXHOJIOTHMYECKOTO
nporecca. Beibop Touek n3mepeHusi, KOHTPOJIS, YIPaBISEMbIX MAPAMETPOB U YIPABISIOUIUX BO3/ICHCTBUM.
CraHgapThl U yCJIOBHBIE 00O3HAUEHUs sl TexHoJormdeckux cxem. OcHoBHble cBenenust o6 ACY TII B
xuMuueckoi npomsinuieHHOCTH. [Ipumepst ACY TII B xumuueckoil mpoMbIIIIIEHHOCTH. OCHOBHBIE BBIBOIbI
no kypcy. CoBpemennsbie TeHaeHuu B pazsutuu CY XTII.

4. O0bém y4eOHOM TUCIUIITHHBIL:

O0BeM TUCHUILTAHBI
Buj yueOHoii padoThl Axan, | Actp.
3E
4. 4,
Oo6masi TPyA0eMKOCTh TUCIHIIJIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,33 12 9
Jlexmun 0,11 4 3
[Tpaktuueckue 3austus (I13) 0,11 4 3
JlaGopatopusbie pabotsl (JIP) 0,11 4 3
CamocrosiTejibHas padoTa 4,42 159 119,25
CamocTosITeIbHOE U3YUECHHE Pa3/IeNIOB AUCIUILIMHBI 4,42 159 119,25
Bua koHnTpoJs:
JK3amMeH 0,25 9 6,75
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 0,4 0,3
0,25
[ToaroToBKAa K SK3aMeHY 8,6 6,45
Buj1 H”TOroBOro KOHTPOJIst IK3aMeH

AHHOTanus padoyeil NPOrpaMMbpl JUCHHIIMHBI
((MOI[CJIHpOBaHI/Ie XUMHUKO-TEXHOJOI'NYECKUX npoueccm;»
1 Heap AucHMILUIMHBI — TPHOOpeTeHNE 0a30BBIX 3HAHUM 110 OCHOBHBIM pa3zesiaM Kypca, a TAKXKe yMe-
HUU U HpaKTI/ILIeCKI/IX HAaBBIKOB B O6J'IaCTI/I MOJIGJ'H/IpOBaHI/ISI XUMHUKO-TCXHOJIOTHYCCKUX HpOHeCCOB, I/ICHOJ'IB3y-
€MBIX [PU PEIICHUH HAYYHBIX U MPAKTUYECKUX 3a7ad.

2. B pe3yabTare u3y4eHus AUCUUILIMHBI 00yYAKOUIUIACS T0JIKEH:
Obnadams ClenyOUMMA KOMITIETCHIIUSMHA U UHIANKATOPAMH MX JOCTHKCHHS:
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OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.3; OIIK-
5.5; OIIK-5.6; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16
3uame:
® METOABI MOCTPOCHHS AIMIIUPHUECKUX (CTATUCTHUECKUX) U (PU3UKO-XMUMUYECKUX (TEOPETHUECKUX) MOJIe-
Je XMMUKO-TEXHOJIOINYECKHUX MPOLIECCOB;
e MeTOAbl HACHTU(UKALUN MATEMAaTHUYECKUX ONUCAHUH TEXHOJIOIMYECKHX IPOLIECCOB HA OCHOBE HKCIEPH-
MEHTAJIbHBIX JaHHbIX;
® METOBl ONTHUMHU3ALUN XUMUKO-TEXHOJIOTUYECKHX MTPOIECCOB C MPUMEHEHUEM IMITUPHUECKUX H/UITH (u-
3UKO-XUMHUYECKUX MOJIeJIEH;
Ymems:
® [IPUMEHATH U3BECTHBIE METO/IbI BHIYUCIUTEILHON MaTEMaTUKU U MAaTEMaTHUECKON CTaTUCTUKU Ul pe-
IIEHUs] KOHKPETHBIX 3a/1a4 pacueTa, MOJIIMPOBaHUs, HACHTU(UKALMN U ONTUMU3ALUH [IPH KCCIIe10Ba-
HUU, IPOEKTUPOBAHUM U YIIPABICHUH MPOLIECCAMU XMMHUECKON TEXHOJIOTUU
® CIIOJIB30BaTh B CBOEH IPAKTUYECKOMN AESATEIbHOCTU I JTOCTHKEHUS ITHX LEJIed U3BECTHBIE MaKEThl
HPUKJIAJHBIX IPOTrPAMM.
Braoemy:
® METO/JaMU MaTEMaTHYECKON CTATUCTUKHU JUIsl 00pabOTKU Pe3yabTaTOB aKTUBHBIX U MACCUBHBIX IKCIEPU-
MEHTOB
e METOJAaMHU BBIUYMCIUTEIILHOM MaTeMAaTUKHU Ul pa3pabOoTKU U pealn3aluy Ha KOMIIBIOTEpax ajJropuTMOB
MOJICJIUPOBAHMS, UACHTU(PHUKALMY U ONTUMU3ALUN XUMUKO-TEXHOJIOTHYECKUX ITPOLIECCOB;

3. KpaTtkoe cogep:xaHue JUCHHUILIHHBI

Tema 1. OcHOBHbBIE TOHATHS.

OcHOBHBIE IPUHITUITBI KOMITBIOTEPHOTO MOJISTTMPOBAHMS XMMHUKO-TeXHOJornueckux mnpoueccon (XTII).
Marematuueckue SMIUPUIECKUE U MAaTEMAaTHUYECKUE (PU3UKO-XUMUYECKHE MOJIENIM U KOMITBIOTEPHOE MOJIe-
aupoBaHue. [leTepMUHUPOBAHHBIE U BEPOSATHOCTHBIE MaTeMaTuyeckue Mozaenu. llpumenenue metoaonorun
CHCTEMHOTO aHaju3a I peuleHus 3a1a4 MoJeaupoBanus. [[puMeHene npuHIuUIIa «4EPHOro MUK MPU
MaTeMaTUYeCKOM MOJAETUPOBAHUU. ABTOMATU3UPOBAHHBIE CUCTEMBI MPUKIaAHON uHpopmatuku. Mepapxu-
YyecKasi CTPYKTypa XMMUYECKUX TPOU3BOJICTB M MX MATEMATUYECKUX Mozeneil. [I[puMeHeHne KOMIbIOTEPHBIX
MOJENEN XUMUUECKUX ITPOLECCOB IS aHAIIN3a, ONTUMHU3ALNU U CUHTE3a XUMUKO-TEXHOJIOTUYECKUX CUCTEM.
OCHOBHBIE TIPUEMBl MAaTEMaTUYECKOT'O MOJICTUPOBAHUS: IMITUPUUECKUM, CTPYKTYpHBIA ((PU3UKO-XUMHUUE-
CKUI) 1 KOMOMHUPOBaHHBIN (TeopeTnyeckuii). IlocTpoeHne craTnyeckux u TMHAMUYECKUX Mojenel. Peme-
HUE NPAMBIX 3a7a4. [[poeKTHBIN U TOBEpOUYHBIN (OLIEHOYHBIN) pacyeT mpoueccoB. PenieHre oOpaTHBIX 3a/1a4.
[TapameTrpudeckas u CTpYKTypHask HACHTH(GUKAINSA MaTEMaTUUECKUX MOJIeTIel. Y CTaHOBJICHUE a/IEKBATHOCTH
MaTreMaTtuyeckux Mozenen. Ctparerusi NpoBeICHUs] pAaCUETHBIX UCCIEI0OBAHUM U KOMITBIOTEPHOTO MOJIENH-
pOBaHUS peaIbHBIX MPOIIECCOB.

Pa3nea 1. IlocTpoeHne SMIUPHIECKUX MOJe/IeH XUMHKO-TEXHOJTOTHYEeCKHX MPOLECCOB.

Tema 1.1. @opMYJIHPOBKA 321a4YH_ANNPOKCUMAIIMN JAHHBIX JIJISI ONMCAHUA IKCIIEPUMEHTATbHBIX 3a-
BHCHMOCTEH M NOJY4YeHUS IMIIMPUYECKUX MoJieJieil npoueccoB. Bubl kputepues annpokcumanuu. Kpu-
TE€pUl METO/Ia HAMMEHBIIINX KBaJApaToB. Pemienue 3agaun annpoKCUMAaIiu ISl HETMHEWHOW U IMHEWMHOM MO
napaMmerpam mojeneid. MatpuuHas ¢opMyIupoBKa 3a7aud anpoOKCUMAalUU. AHATUTHYECKUI U alTOPUTMH-
YECKUH MOAXOIbI JAJISI PEIICHUS 3a/1a4d allpOKCUMALIMU JJIs1 IMHENHBIX U IMHEAPU30BAHHBIX MOJIETIEH METO-
JIOM HaMMEHBIINX KBAIPATOB.

Tema 1.2. HopMmaJibHbII 3aK0H pacnpe/ieeHusi IS BEKTOPHBIX CJYYAHHBIX BeJUYUHbI U OonpejeJie-
HHUE X YUCJIOBBIX XapPAKTEePUCTUK. MaTeMaTHYECKOE OKUIAHUE U TUCTIEPCHS ISl BEKTOPHBIX CIIyYalHbIX
BEJIMYMH. [[MCTIEpCHOHHBIN U KOPPEISUMOHHBIN aHanu3. [loHsATHS qucnepcun BOCIIPOU3BOAUMOCTH U aJIeK-
BaTHOCTH, & TaKXK€ - OCTATOYHOU aucrepcuu. OmnpeneneHne BEIOOPOYHBIX KOI(D(OUIIMEHTOB KOPPEISAIUN U
koa(purmenTa MHOKECTBEHHOU Koppensnuu. CTaTHCTHYECKUH TIOIX0/T K OTIPEICTICHUIO OMMOOK 1 TTOTPEI-
HOCTEU B DKCIIEPUMEHTAIIbHBIX TOUKAX U3MEPEHUN.

Tema 1.3. PerpeccMOHHBbIH M _KOPPEJSMOHHBIA aHAJIM3 IS IOCTPOCHUSI SIMIIUPUYECKUX MoJIesieil Ha
OCHOBE JIAHHBIX NMACCHUBHOI0 dKcnepuMeHTa. [lousaTus pyHkuuu oTkauka u pakropoB. OCHOBHBIC TOMYIIIE-
HUS PETPECCHOHHOTO U KOPPEIAIMOHHOTO aHanu3a. Kputepuu npoBepku OJHOPOAHOCTH auctiepcuii. Beroop
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BUJIa YPABHEHUI PETPECCHH, a TAKXKE OIpeiesieHrue KOA((UIIMEHTOB PErPecCu U UX 3HAUUMOCTH C UCTIONb-
3oBaHueM kpurepus CtbroseHTa. [Iponenypa uckitoueHns He3HauuMBbIX ko3¢ duimeHToB perpeccun. Onpe-
JIEJIEHNE a/IEKBaTHOCTU PErPECCUOHHBIX MOZEINEH ¢ moMolbo kputepus dumepa.
Tema 1.4. OcHOBHBIE 110JI0KeHUSI T€OPHH NJIAHUPOBAHMA IKcHepUMeHTOB (1): moJHbli GaKkTOPHBII
akcnepumMeHT (IIPI) n 00padoTKa ero pe3yabTarToB. ONTHUMaIbHBIE CBONCTBA MaTPULIb] IJITAHUPOBAHUS U
CBOWCTBO opToroHanbHoOcTU. Onpenenenne K03(h(GUIUEeHTOB MOAEeH, UX 3HAYMMOCTH U IIPOBEPKa a/1eKBaT-
HOCTH ypaBHEHHs perpeccud. CBOHCTBO pOTaTabeIbHOCTH MOTHOTO (PaKTOPHOTO SKCIIEPHUMEHTA.
Tema 1.5. OcHOBHBIE 110J10KEHUS TEOPHH IIAHMPOBAHUSA 3KcnepuMeHTOB (I11): opTOroHa/ILHBIN HEeH-
TPaJbHbI kKoMno3uuuoHHbli m1an (OIKIT) sxcnepuMeHTOB U 00padoTKa ero pe3yabraroB. Obecrne-
YEHHE OPTOrOHAJILHOCTH MAaTPULbI IIJIAHUPOBAHUS U OIPEEICHUE BEIUUUHBI 3Be3HOro0 Iuieya. Onpenene-
HUE KOA(PPHUIHMEHTOB MOJEINH, UX 3HAYMMOCTH U OLICHKAa aJIeKBaTHOCTH YypaBHEHUs perpeccuu. PacuerHoe
BBIUMCJIEHUE KOOPJUHAT TOUYKH ONTUMYMa (3KCTpEMyMa).
Tema 1.6._OnTuMu3anus IKCHEPUMEHTAJBHbBIX HCCICAOBAHUN ¢ NpuMeHeHueM MeTonaa bokca-Buib-
coHa. OCHOBHBIE NOAXOAbI K ONTUMHU3ALUHU SKCIIEPUMEHTAIBHBIX UCCIIEI0BAaHUN. DKCIIEPUMEHTAIbHO-CTaTH-
cTuueckuil Metos. Ctparerus ABUKEHMsS K ONITUMYMY LieseBoi GyHKIMU (PyHKIMM OTKJIMKA) IPaJAUEeHTHBIM
MeTonoM. Kputepun 10CTH)KEHUS «TIOUYTH CTAIMOHAPHON 00JIACTH» U METOIbl YTOUYHEHHUS TIOJIOKESHUS OTITH-
MaJIbHOM TOYKH B (PAKTOPHOM IIPOCTPAHCTBE.

Paznea 2. [loctpoenne pu3nko-XUMHYECKHX XMMHKO-TEXHOJIOTHYECKHX MPOLECCOB.

Tema 2.1 Jranbl MaTeMaTH4eCKOro MojaeaupoBanusa. PDPopMyIMpOBKAa THUIIOTE3, IOCTPOCHHUE
MaTeMaTHYECKOTO OMMCAHUs, Pa3paboTKa MOACITHPYIOUIETO AITOPUTMA, MPOBEPKA aJeKBATHOCTH MOJIEIU H
UICHTU(PUKALMS UX TApaMETPOB, PACUETHBIE UCCIIET0BaHUS (BBIYMCIUTEIbHBIN SKCIIEPUMEHT).

Tema 2.2 CocTaBjieHre CHCTeM YPABHEHHII MaTeMATHYeCKOr0 ONMCAHNS POLIECCOB U Pa3padoTka
(BBIOOp) aJrOpUTMOB MX pemieHWs. bIOYHBIA NPHUHLUI IOCTPOEHUS CTPYKTYPHBIX MaTeMaTUYECKUX
mopenei. O000IeHHOe ONMCaHne JABIKEHHS MOTOKOB (pa3 B ammapaTax ¢ MOMOIIBIO THIPOAMHAMHYECKUX
MoJieliel, yYUTHIBAIOIIUX COCPEIOTOUEHHBIE U PACIIPEICIIEHHbIE HCTOYHUKH BEIIECTBA U SHEPTUH (TEIIOTHI).
JlokasibHblE MHTEHCUBHOCTH MCTOYHMKOB BEILECTBA M TEIUIOTHI B IOTOKAaX, COOTBETCTBYIOIINE Pa3IMUHbIM
¢u3uKo-xuMHUYeckux mporeccaM. OCHOBHbIE THIBl YPaBHEHMH MAaTeMaTH4ecKOro ONMCAaHUS XHMHKO-
TEXHOJIOTUYECKUX IMPOIECCOB — KOHEUHBbIC, OOBIKHOBEHHbIE MU(epeHranbable H TuddepeHInaIbHbIe
YPaBHEHHUS B YACTHBIX ITPOU3BOIHBIX.

Tema 2.3 MaremaTuyeckoe MoJeJMPOBAHNE CTANMOHAPHBIX W _JIMHAMHYECKUX PEKMMOB
THAPABJIWYECKHX MPOLECCOB B TPYOONPOBOAHBIX CHCTEMAaX, IJI00aJbHbIC M JICKOMIIO3HIMOHHbIEC
MeTO/1bl PellleHUs CUCTEeM HeJIMHEeHHbIX YPABHEHHUH, a TaKKe siBHbIe U HesIBHbIEe MeTO/Ibl YMCJIEHHOI 0
pelieHusl  cucTeM OOBbIKHOBeHHBIX anddepeHnnanbubix ypaBHeHui. CocTaBlIeHME YypaBHEHUI
MaTeMaTU4YecKoro onucanus npouecca. I[locrpoenne nHGopMalMOHHBIX MaTPULl MATEMAaTUYECKUX MOeei
JUIs BBIOOpa OOIIEro ajaropyuTMa peleHns — MOJASNIMPYIOIIEro anroputMa. Peanuzaius aaropuTMoB perieHus
HEJIMHEWHBIX U OOBIKHOBEHHBIX MU((depeHInaIbHbIX ypaBHeHUH. Onrcanue cTaliioHapHbIX pexumon XTI
C IPUMEHEHHUEM CHUCTEM JIMHEHHBIX W HEIMHEWHBIX ypaBHEHUH. MTepallnOHHBIE aNrOpUTMBI PELIEHUS.
[Ipumenenne meTo/0B MpocThIX urepanuit u HproroHa-Padcona mis momydyenus pemenus. [IpoOGrema
CXOOMMOCTH IIpolecca pemeHus. J[eKOMIO3UIMOHHBIA METOJ PELIEHUS CIOXKHBIX CUCTEM KOHEUYHBIX
ypaBHeHui. IlocTtpoenne nmH(OpMAIMOHHONW MaTpUIbl Ui BbIOOpAa ONTUMAJIBHOTO aJTOPUTMA PELICHUS
3agaun. [loHsATHE XecTKOCTU cucTeM U (epeHIHaTbHbIX YPAaBHEHUH U KPUTEPUHU JKECTKOCTH. SIBHbIE
(ObicTphie) M HesBHBbIE (MEIJIEHHBIE) METOABI peuleHus. Meronabl mepBoro (Mmeroxa Oiinepa), BTOporo (
MOIU(HUIIMPOBaHHBIE METOJbI Diiepa) u deTBeproro nopsaka ( merox Pynre-Kyrra). Onenka TOYHOCTH
METOJI0OB — OWHNOOK yceueHus. IlepexogHbple OMMOKM U OMMOKU OKPYIJIEHUS TNpPU HYHUCICHHOM
UHTETpUpOBaHNM U PepeHanbHbIX ypaBHeHHH. Crioco0bl 00ecieyeHnsl CXOQUMOCTH PEIIeHUs 3a1a4H.
[IpuMeHeHne HESBHBIX METOJOB Ui pEIIeHUs KECTKUX cucrteM auddepeHInaIbHbIX YypaBHEHUI.
Omnpenenenus mara MHTETPUPOBAHMS MTEPAlMOHHBIM MeTofoM. MetonoB Kpsnka-Hukonbcona (meron
Tpamnenui).

Tema 2.4 MaremaTH4yeckoe MOIeJMPOBAHNE CTAIIMOHAPHBIX PE;KMMOB IPOLECCOB TelJionepeaayu
B_IUIACTHHYATBHIX M 3MEeBHKOBBIX TelI1000MeHHUKaX. MaTemMaThuueckoe OINKMCAHHUE IPOIECCOB C
NpPUMEHEHHEM MOJIeel HJIeaIbHOTO CMELIeHHs M BbITeCHeHMs. BbiOop u rpaduyeckoe mpeiacTaBieHHe
IrOpUTMOB pelieHus. [IpuMeHeHne cTaHAapTHBIX METOAOB BBIUMCIMTEILHOM MaTEeMAaTUKH ISl pelieHus
3az1ad.
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Tema 2.5 MareMaTHUYeCKO€ MOJEJIHPOBAHHE CTAIIMOHAPHBIX PEKHMOB ITPOIECCOB TEIJIONEPENaAYH B
NPSAMOTOYHBIX M MPOTHBOTOYHBLIX TPYOUATHIX TENJ000MEHHUKOB, pemieHue 3agauyn Komu n KkpaeBoii
3aa4M IPH MHTErPUPOBAHUM CHCTEM 00bIKHOBEHHBIX AN depeHIHATLHBIX YPABHEHUI. Maremaruue-
CKO€ OMHUCaHME MPOIECCOB C MPUMEHEHUEM MOJIEIEH HIeaIbHOTO BhITeCHEHUs. Pemenue 3agaun Komm u
KpaeBoii 3amauun. [IpencraBineHne allrOpUTMOB BBIUMCIICHHUN B BUJE WH()OPMAIMOHHONW MATPHIIBI CHCTEMBI
ypaBHEHU MaTeMaTUYECKOTO OMMUCAaHUsI U OJIOK-CXeM pacueToB. Maremarudeckoe onucanue XTI ¢ mpume-
HEHUEM CHCTEM OOBIKHOBEHHBIX AU((epeHIINATbHBIX YpaBHeHHH. Onricanne 00BEKTOB € pacipeaeieHHBIMU
B IIPOCTpaHCTBE MapameTpamu. DopMyIupoBKa HAYAJIbHBIX U KPAEBbIX YCIOBUM 3a7a4 penieHus. YuciaeHHbIH
anroput™M 1-ro nopsiaka Juis pemeHus 3anauu Ko, MeTtosi «mpucTpesku» JUis pelieHus KpaeBou 3a1auu.
Tema 2.6 MaTemMaTnueckoe MOAEJHPOBAHNE CTAIIMOHAPHBIX PEKHMOB IPOIIECCOB B PEaKTOpPax ¢ Me-
maaKoil. OnrMcaHne MUKPOKMHETUYECKUX 3aKOHOMEPHOCTEH MPOTEKaHUSI POU3BOJIBHBIX CII0KHBIX XUMUYE-
CKHX peakKIHii B KUIKOW (a3e Jisi MHOTOKOMIIOHEHTHBIX cucTeM. OmpeeicHre KIIF0UYEeBbIX KOMIIOHEHTOB
CJIOKHBIX XUMUYECKHUX PEAKIIUA C TPUMEHEHUEM METOJIOB JJUHEHHOMN aireOphl - paHrOB MaTPHI] CTEXHOMET-
pudecknx KodpUIIMEHTOB peakiuu. MaTeMaTHuecKoe OMMCcaHue PEaKTOPHOTO Mmporiecca ¢ pydanrkoi s
MIPOU3BOJILHOM CXEMBI MPOTEKAHUSI XUMUYECKON Peakiui. BrIOOp airopuTMOB pelIeHHS 3aa4K ¢ IPUMEHE-
HUEM UH()OPMAIIMOHHONW MaTPHUIIBI CHCTEMBI YPABHEHUI MAaTEMAaTUIECKOTO OTIMCAHUS U TIPEICTABICHHSI aJr0-
pUTMa PEIICHHsI C IIOMOIIBIO OJIOK-CXEMBI pacueTa Iporecca.

Tema 2.7 MaTeMaTHUECKOE MOAEJHPOBAHNE HECTAIIMOHAPHLIX PEKMMOB IPOIIECCOB B PEAKTOPAX C Me-
AJKOI. MaTtemaTuyeckasi TOCTAHOBKA 3a7a4M JJIsl PEaKIMK C TPOU3BOJIbHONW CTEXUOMETPUUECKON CXEMOM.
®opmynupoBka 3anaun Ko — 3amaun ¢ Ha4aJIbHBIMU YCJIOBHSIMU. Pa3HOCTHOE MpEACTaBICHUE CHUCTEMBI
0OBbIKHOBEHHBIX U depeHimanbubix ypaBHeHui. [loctpoenne nHPpoOpMamoOHHON MaTPUIIBI ISl BBIOOpa aj-
roputMa pemieHus. I'paduyueckoe mpeacTaBlieHne alrOpuTMa PEIIeHHs B BUE OJIOK-CXEMBI pacyeTa.

Tema 2.8 MareMaTHYECKO€ MOJAEJHPOBAHHE CTAIMOHAPHBIX PEKHMMOB B TPYOUATHIX PEaKTOPAaX C
NPAMOTOYHBLIM M NMPOTHBOTOYHLIM JIBHKEHHEM TEILIOHOCHTEIel. MaTteMaTuueckas OCTaHOBKa 3a7a4ud
JUISl peaklMM C KOHKPETHOM crexumomeTpuueckod cxemou. d@opmynupoBka 3agaun Komm — 3agaum ¢
HaYaJIbHBIMU YCIIOBUSMH U KPAeBOM 3a/1auu — 3aJ]a4Ml ¢ KPaeBbIMH YCJIOBHSMU. Pa3HOCTHOE TIpe/icTaBiieHne
CUCTeM OOBIKHOBEHHBIX Au(depeHnnanbHblx ypaBHeHud. [locTpoeHne MHGOPMAIMOHHBIX MATPHUI[ IS
BBIOOpa anropuTMoB pemeHud. ['paduueckoe mpeacraBieHue alrOpUTMOB pPELIEHUs B BUAE OJOK-CXEMBbI
pacuera.

Tema 2.9 MaremMarnueckoe MOJAeJIMPOBAHNE HECTAIMOHAPHBLIX PEKHMOB IPOLECCOB B TPYOUATHIX
pPeaKkTOpax M YMCJICHHbIC AJTOPUTMBI JUCKPETH3AIMM I pelleHus cucreM auddepeHnnaIbHbIX
YPABHEHHIi _C YACTHBLIMHM _NPOU3BOJAHBLIMU. MartemaTudeckass TOCTaHOBKA 3aJauyd JUIsl PEakluu C
KOHKPETHOM CTE€XHMOMETPUYECKOM cxemol. DOopMyIMpOBKa HAYaJIbHBIX M TPaHUYHBIX YCJIOBHH.
Huddepennmanibiple  ypaBHEHHUS B YaCTHBIX MPOM3BOJHBIX - OJIUTUNITUYECKOTO, IMapaboInuecKkoro u
TUNEepOOTUYECKOT0 TUIOB. AJITOPUTMBI pEIIeHUs ypaBHEHUH mapaboiuveckoro Tuma. MaremaTudeckas
MOJIeNIb XMMHUYECKOTO TPEBpAIEHUs B H30TEPMHYECKUX YCIOBMUSIX JJII HECTAllMOHAPHOTO IIpollecca B
TpyOUaThIX ammaparax ¢ y4eToOM MPOJOJILHOTO MEepEeMEIIMBAHN U C TPUMEHEHHUEM OJTHOMApaMETPUUIECKOM
nudPy3HoHHOM MOJAENU JIS OMUCAHUS TUJPOJIUHAMHYECKOM OOCTAHOBKM B PEAKIIMOHHOM IOTOKE.
ANTOPUTMEI pellIeHUs B BUJIE CHCTEM HETTMHEIHBIX ypaBHEHUH, a TaKKe OOBIKHOBEHHBIX AU PEpeHIINATHHBIX
ypaBHEHUH TIEPBOTO U BTOPOTO MOPSAKOB.

Tema 2.10 MaTemMaTnueckoe MOJIeJTHPOBAHAE CTAIMOHAPHBIX PE;KMMOB IPOIIECCOB HENPEPbIBHOH MHO-
TOKOMIIOHEHTHOM peKTH(dUKANNH U a0copOumnu. MaTeMaTH4YecKoe OMrMcaHue mpolecca MHOTOKOMITOHEHT-
HOM peKTH(HKAIMN B TapenbyaTol KOoJOHHE. MojenupoBaHue (a3oBOro paBHOBECHUS U MPOIECcCca MacCoTe-
penavn Ha TapesikaX B MHOTOKOMIIOHEHTHBIX CHCTeMax. YUeT TEIJIOBBIX O0aJaHCOB HA TapeIKax Mpy MOJIEIH-
POBAaHMHU MPOIIecca B PEKTHPUKAITMOHHON KOJOHHE. J[eKOMITO3UITMOHHBIN aITOPUTM pacueTa mpolecca pek-
TA(UKaUKA B KOJOHHOM arnapare. MaTteMaTndeckoe OnmucaHre mporecca MHOTOKOMITOHEHTHOM abcopOoIim
B HacaJ04yHOU KoJoHHE. MoaenupoBaHue npoiecca MHOTOKOMIIOHEHTHOW Maccollepeay B CEKLMIX Haca-
JIOYHOM KOJIOHHBI. AJITOPUTM pellIeHus] KpaeBoM 3aJa4yul JUIsl MOJIEIMPOBaHus mpoliecca abcopOIuu B Haca-
JOYHOM KOJIOHHE.

Pazgea 3. OCHOBBI ONITUMU3ALMHA XUMMHUKO-TEXHOJOTHYECKHUX MPOLECCOB.

Tema 3.1 Pemienue 33129 ONTHMH3ANMH ¢ TEPMOJIHHAMHYECKHMH, TEXHOJOTHYECKHMH, YKOHOMHYe-
CKHMH, TEXHUKO0-D)KOHOMHYECKHMH M JKOJOTHYECKHMHU KPHUTEPUSIMH ONTHMAJLHOCTH. OnTHUMAaILHBIE
pecypcocoeperarorue XTII. Beibop kpuTepreB onTUMaIBHOCTH (LIENeBBIX QYHKIHIT). DOpMYITHPOBKAa MHO-
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TOKpUTEPHATFHON 3a1a4l onTUMHU3aui. OCOOEHHOCTH peleHus ONTUMHU3AMOHHbBIX 3a1ad X T11 npu Hanu-
YUHM HECKOJIbKUX KPUTEPUEB ONTUMAIBHOCTH, OBPAXKHOM XapakTepe 11ef1eBoil QyHKIMN U HAIUYUHN OTPaHU-
yeHu#t 1-ro u 2-ro poja.
Tema 3.2 _AaropurMbl 0IHOMEPHOWH M MHOTOMEPHOH onTUMHU3aluu. MeTo1bl CKaHUPOBAaHUS, JIOKAJIN3a-
IIUH SKCTPEMYMa, 30JI0TOTO ceueHus u yncen GuboHauu B ciryyae 0OJHOMEPHON ONTUMHU3AIH. MeTO/Ibl MHO-
TOMEPHOM ONTUMM3aLUU HYJIEBOIO, IEPBOTO U BTOPOro MOpsAKOB. CUMILIEKCHBIE, CIydaliHble U IPAJIUEHT-
HBIC METOJIbl MHOTOMEPHOU onTuMu3anuu. Metox mrpadubix GyHKINH.

3akJiroueHue.
A. Ilpumenenue koMnblOTepHbIX Moaeseil XTIl npu NpoeKTHPOBAHUM XMMHYECKMX IPOU3BOACTB — B
CAIIP. 3anauu cucrem aBromatuzupoBanHoro npoektupoBanus (CAIIP) u ctpykTypa cucteM KOMIbIOTEp-
HOTO TIpoekTupoBanus. MHpopmanronnoe u matematudeckoe obecrieuenune CAIIP. ABroMaTu3upoBaHHOE
IIPOEKTUPOBAHUE C IPUMEHEHHEM KOMIBIOTepHBbIX Moaeneit XTII.
b. llpumenenne koMnblTEepHbIX Moaeei XTIl npu ynpasjieHUMH TEXHOJIOTHYECKUMH IIPOLIECCAMH — B
ACYTII. KomnsrotepHoe moaenupoBanue XTI B pexxume peanbHoro BpemMeHu. CrucreMsl IpsaMoro nuugpo-
BOT0 (KOMIIBIOTEPHOI0) YIPABJIECHUSI TEXHOJIOTHYECKUMHU TpolieccaMi. OcoOeHHOCTH peaan3alui KOMIIbIO-
TepHbIX monenedl XTII B aBTOMAaTW3MpOBaHHBIX CHCTEMAX YIIPABICHUS TEXHOJIOTMYECKMMH IPOLIECCAMU
(ACVYTII).

4 O0bem yueOHOH TUCHMILINHBI

O0BbeM TUCHHUIIIHHBI
Buj y4eOHoii padoThI Axax | Actp.
3E
q, q,

O01mas TpyA0eMKOCTb 1Y CHUILTTHHbI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,33 12 9
Jlexkuun 0,22 8 6
JlaGopaTtopHsie padots (JIP) 0,11 4 3
CamocrosiTeJibHas pa6oTa 3,56 128 96
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3

3,56
CamMocTosATEIbHOE U3YUYEHHE Pa3AeIOB IUCIUILIMHbI 1276 | 957
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OEHKOH

AHHOTan U padoyeil NporpaMMspl JUCHUIJIMHBI
«@u3nyeckas KyJbTypa H CIIOPT»

1 Heap aucuMmiInmHbl — (GOPMHUPOBAHUE MHPOBO33PEHHS M KYIBTYPHl JIMYHOCTU, TPAKIAHCKOMN
MO3UINH, HPABCTBEHHBIX KAa4Y€CTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOSITCIILHOCTH B NMPUHSATHH PEIICHUM,
CIIOCOOHOCTH UCTOJB30BaTh pa3HOOOpa3zHble (GopMbl (PU3UUECKOW KYIBTYPHI, CHOpPTa U TypU3Ma IS
COXPAaHCHHSI M YKPEIJICHUS CBOETO 3J0POBbSI M 3JIOPOBbS CBOHMX OJHM3KHX B TIOBCETHEBHOW >KH3HU W
npohecCuOHANBHOM NeTeNbHOCTH.

2 B pe3yabTaTe u3y4eHusi AMCHUIIMHBI 00yYAOUIUICH TOJI/KEH:

Obaadoams cleayOIMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

VK-71,72,73,7.4

3name:

- HayYHO-TIPAKTUICCKUE OCHOBBI (DU3UUECKON KYJIBTYPhI M 3I0POBOTO 00pa3a KU3HU;

- BIUSHHE O3J0POBUTENBHBIX CHUCTEM (PUINYECKOTO BOCHUTAHHS Ha YKPEIUJICHHE 3J0POBbS,

poQHIIaKTUKY PO ECCHOHATBHBIX 3a00JICBaHHUIA U BPEIHBIX TPUBBIYCK;

- CIIOCOOBI KOHTPOJIS M OIIEHKH (PU3UYECKOTO PA3BUTUS U (PU3UUECKOM MMOATOTOBIEHHOCTH;

- TmpaBWIa W CIOCOOBI IUIAaHUPOBAHUS WHJIWBHIYAIbHBIX 3aHATHH Pa3IMYHON  IIEJICBOM

HaIpaBJICHHOCTH;

- HCTOPHIO (PU3NICCKON KYJIBTYPHI U CIIOPTA, MPEICTABICHUE O 3HAYUMBIX CIIOPTHBHBIX COOBITUSAX HE

TOJILKO CBOEH CTpaHbl, HO 1 MHPOBOTO YPOBHSI, BAXKHEHIIINE JOCTHKEHUS B 00JIACTH CIIOPTa;
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- cnoptuBHble Tpaguuuu PXTY um. /.M. MeHnneneeBa, HOMHUTH O MOJABUTax CIIOPTCMEHOB B T'OJbI

Benukoii oreuectBeHHOM BOMHBI 1941-1945 rr.

Ymems:

- OIICP>KUBATH TOJKHBIA YPOBEHb (DM3MUECKOI MOATOTOBICHHOCTH /ISl 00eCIeYeHHs TTOTHOLIEHHOM

COLIMANIHON U MPO(EeCCHOHAIBHON AEATEIbHOCTH;

- UCIOJB30BaTh OCHOBBI (PU3UYECKON KYJIBTYpHI AJII OCO3HAHHOTO BHIOOpaA 370pOBbEeCcOEpEraronnx

TEXHOJIOTUH C YYeTOM BHEUIHMX M BHYTPEHHUX YCJIOBHH peainu3aluu MpodhecCHoHAIbHON

NEeSATEIbHOCTH,

- CaMOCTOSTEIbHO 3aHUMAThCS PUBUUYECKOM KYIbTYPOU U CIIOPTOM;

- OCYUIECTBIISITH CAMOKOHTPOJIb 38 COCTOSTHUEM CBOETO OpraHu3Ma M COOI0AaTh MpaBujia TUTHEHBI U

TEXHHUKHU 0€30M1aCHOCTH.

Braoemy:

- Cpe/ICTBAMHU U METOJaMH YKPEIUICHUS 3/10pOBbs, (PU3MYECKOTO CAMOCOBEPIICHCTBOBAHMS;

- TOJKHBIM YPOBHEM (PU3NYECKOI MOATOTOBICHHOCTH, JUIsl 00€CIIeYeHus OTHOLEHHON COIMaIbHON

1 Ipo(heCCUOHATIBHON eI TeIbHOCTH.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pa3zoen 1. Tlpeamer @uznueckas Kynbrypa u cnopT. Ucropus OKuC

1.1. TIPEAMET ®U3UYECKAA KVYJIbTYPA U CIIOPT. 3amaun u MeCTO AUCHUILUIMHBI B
noArotoBke OakanaBpa. Opranuzaius yueOHOro npoiecca B paMKax JeHCTBYIONIEH PEHTHHIOBOM CUCTEMBI.
TpeboBanwus K 3a4eTy.

1.2. UCTOPUSA CIIOPTA. [Ilpoucxoxaenue ¢uU3MYECKHUX yOpakHeHUd u urp. [peBHue
onuMmnuazasl. Onumnuiickoe aBuxkeHue. CHOPTUBHBIE O0IECTBA: HUCTOPUS (PU3KYJIBTYPHO-CIIOPTUBHBIX
o0miecTBeHHbIX opranu3anuii. CnopTcMeHbl B Tobl Bennkoil oTeuecTBEeHHOM BOWHBI.

Pa3zoen 2. OcHOBBI 310pOBOr0O 00pasa KU3HU

2.1. BPAUEBHBIM KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUAX OUINYECKON
KYJIbTYPOU 1 CIIOPTOM.

BpaueOHbiii KOHTpOIb U  BpayeOHOE OCBUIETENbCTBOBaHHWE. [lemarornyeckuil  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METOMBI, IMOKA3aTelld, KPUTEpUU U OIeHKH. [IpodminakTuka COPTHBHOTO
TpaBMaru3Ma. OCHOBHBIE BUJIBI TPABM Yy Pa3HbIX crienuanu3anuil. OkazaHue nepBoi NOMOILIHU JIs CTYI€HTOB
BY30B XHMHUKO-TEXHOJIOTHYECKOTO MPOPUIIS.

2.2. TATUEHMYECKOE OBECITEYEHUE 3AHATHUI O3/JOPOBUTEJLHON ®U3NYECKOU
KVJIbTYPOW. 'iruena (pu3uueckoro BOCIHTAHUS M CHOPTA. PeKUM MUTAHUS NPH 3aHATHAX (DU3HUECKOI
KynbTypoit u cioptoM. ConnanbHas ruruera. CorpanbHO-0MacHble 00JIE3HN U MEPhI MPOQHUIAKTUKH.

Pa3zoen 3. buonornyeckue ocCHOBBI (PU3MUECKOM KYJIbTYpHI U CLIOPTA

3.1. BUOJIOTUYECKUE OCHOBBI ®U3MYECKOM KVYJIbTYPHI M CIIOPTA. Opranusm
YyelloBeKa KaK e/lMHas camopa3BHBarollascs Ouosornyeckas cucreMa. dOu3myeckoe pa3BUTHE UEIOBEKa.
JlBuratenbHasi aKTUBHOCTb M €€ BIIUSIHUE HA YCTOMYMBOCTb, M aJaNTAallHOHHBIE BO3MOXXHOCTH YEJIOBEKAa K
YMCTBEHHBIM U (PU3NYECKUM Harpy3Kam MpH pa3InyHbIX BO3JAEUCTBUSAX BHEIIHEN CPEIbI.

3.2. OBPA3 XW3HU U Er'O OTPAXEHME B ITPO®ECCUOHAJILHOM JESATEJIBHOCTW.
310pOBBE UeNOBEKa KaK IIEHHOCTh. 3I0POBBIA 00pa3 JKM3HU M €ro CocTaBiisitonue. Poiab U BO3MOXKXHOCTH
¢u3nueckoil KynpTypsl B o0ecredeHun 310poBbs. ColMaIbHbBIN XapakTep MOCIEICTBUI A 310pOBbs OT
ynoTpeOIeH!s HAPKOTUYECKUX CPEACTB U JIPYTrUX NMCUXO0aKTUBHBIX BemiecTB ([IAB), momuHra u nuimeBbIx
N00aBOK B CIIOpTE, AIKOTrOJdsl M TabakoKypeHus. JIOMMHI KaK HMCKYCCTBEHHOE TMOBBIIICHHE (U3UUECKOM
paboTOCIIOCOOHOCTH U €r0 OTPUIIATEIBHBIE TIOCIEICTBHUS.

Pasoen 4. IlpodeccuonanbHo-npuKiIagHas Gpuzndyeckas KyIbTypa U CIOPT

41 OBILIAA OUSNYECKAA U CIIOPTUBHASA TIOATI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM ITPOLECCE. Metoauyeckre NPUHLIMIEI (PU3NUECKOro BocHUTaHUsA. OCHOBBI H
sTanbl 00ydeHHs ABMKEeHUAM. Pa3Butue ¢usmnueckux kayecTB. DOpMHpOBaHHE NCUXUYECKUX KayecTB B
npoiiecce Gpundeckoro socnuranus. CrioptuBHast moaArotroBka. CTpyKTypa MoAroTOBIEHHOCTH CIOPTCMEHA.
MaccoBblil COPT U CHOPT BBICIIMX JIOCTHKEHUH, X Ledd W 3aaadyd. CIOpTHBHBIE COPEBHOBAHMS KaK
CPEeACTBO U METOJ 001I1el U criennanbHOM (PU3NYeCcKOl MOATOTOBKU CTYIEHTOB.

4.2. ®UBUYECKAS KYJIbTYPA U CIIOPT B ITPO®ECCUOHAJIBHOM JESATEJILHOCTU
BAKAJIABPA. JlndHas ¥ coMaabHO-dKOHOMUYECKasi HE0OX0IMMOCTh ICUXO(PU3UYECKON TOTOTOBKU
yenoBeka Kk Tpyay. Mecrto IIIIDII B cucreme moaroroBku Oyaymiero crnenuanucta. [Ipon3BoacTBeHHas
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¢u3uueckas KynpTypa u cnopt. IlpousBoacrBennas rumHactuka. OcobeHHOCTH BbIOOpa (POpM, METOZOB U
cpenct (pu3nueckor KynbTyphl U CIIOpPTa B pabouee M CBOOOJHOE Bpems creruanucToB. [Ipodumaktuka
npodeccroHaIbHBIX 3a00JIeBaHMM cpeicTBaMU (PU3NYECKOM KYJIBTYPHI U cIIopTa. J{omoHuTeNbHBIE CPECTBA
HOBBIIIEHUs 001Iel U npodeccuoHanbHOM paboTocrnocoOHOCTU. BiusHue MHAMBUAYAIbHBIX 0COOEHHOCTEH
U CAaMOCTOSITEIIBHBIX 3aHATHH (PU3NYECKO KyJIbTYPOI U CIOPTOM Ha OPTaHU3M.
Paszoen 5. BocnutatenbHas pabota
Llenp BocmuTaTeNbHOW pPAaOOTBI — CO3JAaHME YCIOBHWA Ui AKTUBHOW IKM3HEICSATEIHHOCTH
00y4aroIuxcsl, UX rpakJaHCKOI'0 CaMOOIIpeesIeHus, TPO(ECCUOHATILHOIO CTAHOBIICHUS M MHUBHyaIbHO-
JUYHOCTHOM caMopealu3allud B CO3MJATEIbHOM JEATEIbHOCTH [UI YJOBJIETBOPEHHUS IMOTpeOHOCTEH B
HPaBCTBEHHOM, KYJIbTYPHOM, HHTEJUIEKTYyaIbHOM, COLIMATBHOM U IPO(PECCHOHATILHOM Pa3BUTHH.
BocnuratensHast paGora Ha kadenape (U3MYECKOro BOCIMTAHUS HaIpaBlieHA HA OpraHU3aluio
BOCIIUTBIBAIOLICH CPEbl U yIPaBICHUE PA3HBIMHU BUIAAMU JICATEIBHOCTH OOYYAIOUIMXCS C ENBI0 CO3aHHS
YCIOBUH Ui MX HPUOOLIEHHS K COLMOKYJIBTYPHBIM M JYXOBHO-HPABCTBEHHBIM IIEHHOCTSM Hapo/0B
Poccniickoit denepanuu, NOJHOLEHHOTO DPAa3BUTHs, CAMOPA3BUTHSA W CaMOpEAIM3alUU JUYHOCTU IIPU
AKTUBHOM Y4YaCTUHU CaMUX OOY4aroIIUXCsl.
Hanpasienus 1 BUIBI ACATEIBHOCTH 00yJaromuxcs B BocruTareabHoi cucteme OOBO:
1. TIlarpuoTnueckoe — TeMaTHuUecKas HccienoBarenbckas padora. Tema: «[loaBur cnopTcMeHOB B
roasl Benukoit OreuectBenHoit Boiiner 1941-1945rr.»
2. ®usznyeckoe, KylIbTYpPHO-TBOpUYECKOE — (POPMHUPOBAHUE y 00yUaIOIUXCs OEPEKHOI0 OTHOLLICHHS
K KyJbTYPHOMY HACJIEIUIO U TPAAULMSIM MHOTOHAMOHAIBHOTO Hapoaa Pocculickoit denepaunu
MIOCPEJICTBOM U3yUYEHHsI HAMOHAIBHBIX BHJIOB CIIOpTA.
4 O0beM yueOHOH TUCHMILTUHBI

Cemectp
Bcero
Bunbt yueOHOM paboThI I cemectp 2 cemectp
3E Axan. 3E Axan. 3F Axan.
q, q, q,
OO6mmas TpyA0eMKOCTh JUCIIUILUIMHBI 110 2 72 1 36 1 36
yueOHOMY IJIaHY
KonrakTHasi paboTa — ayAUTOPHBbIE 3aHATHSL: 0,22 8 0,11 4 0,11 4
[Tpaktuueckue 3anstus (113) 0,22 8 0,11 4 0,11 4
CamocrosiTesibHas padoTa 1,78 64 0,89 32 0,89 32
KoHTakTHas camocTosITelIbHAs paboTa 1,78 0,4 0,89 0,2 0,89 0,2
CamocTosiTeIbHOE U3YUYECHHE Pa3/IeOB 63,6 31,8 31,8
JIACITUIIITHHBI
By MTOroBOro KOHTpOJIS: 3auer 3auer
Bunsr yaeGHoi paboTh Beere I CeMGCTpC eMeCsz ceMectp
¥4 P 3B Actp.u 3E Actp.u 3B AcI:lTp.
OO6miast TpyA0€MKOCTh TUCIHUIUIUHBI TI0 Y4€OHOMY 2 54 1 27 1 27
IUIaHY
KonrakTHasi paboTa — ayJuTOPHBIE 3aHATHSI: 0,22 6 0,11 3 0,11 3
[Ipaktuueckue 3austus (113) 0,22 6 0,11 3 0,11 3
CamocrosiTesibHas paboTa 1,78 48 0,89 24 0,89 24
KoHTakTHas camocTosTeNIbHas padoTa 1,78 0,3 0,89 0,15 0,89 0,15
CamocTosiTeIbHOE U3YUYECHHE Pa3/IeNIoB 47,7 23,85 23,85
JIACITUIITHHBI
Bua uTOroBoro KOHTpoJIsi: 3auer 3auer
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AHHOTanus padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«OcHOBBI HHPOPMAITMOHHBIX TEXHOJIOTHIT»

1. Heab AMCUMIUIMHBI — O3HAKOMJICHHE CTYJICHTOB C TEOPETHYCCKUMH, NPAKTHYCCKUMU H
METOJIOJIOTUYECKUMHU OCHOBAMH COBPEMEHHBIX MH()OPMAIIMOHHBIX CUCTEM. B paMKkax n3ydeHwus! TUCITUTUTHHBI
y CTYACHTOB (POPMHUPYIOTCS TEOPETUUYECKHE 3HAHUS M MPAKTUYECKHE HAaBBIKM I10 HHCTPYMEHTAJIbHBIM
CpeIcTBaM MporpaMMHOro obOecreueHus. CTYIEHTH W3Yy4aloT HA TPAKTHKE BUIBI HH(POPMAIIMOHHBIX
TEXHOJIOTHH.

3agayl  JMCUMILUIMHBI — TPUOOPETCHHE CTYACHTAMH MPOYHBIX TEOPETHYECKUX 3HAHUUA U
MPAKTUYECKUX HABBIKOB B 00JIACTH HH(POPMAIIMOHHBIX TEXHOJIOTUH.

2. B pe3yabTaTe M3y4eHUs IUCUUILINHBI 00y4YaI0IIMIACH OJIZKEeH:

Obaaoams cliefyOIMUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-5.5; OIIK-6.1; OIIK-6.2;
OIIK-6.3; OIIK-2.10; OIIK-4.11

B pe3ynbpTaTe 0cCBOCHMS AUCHUIUIMHBI CTYJIEHT JOJIKEH:

3namo:

— TMPOIECChl, METOIbI IOUCKa, cOOpa, XpaHeHUs, OOpaOOTKH, MPECTABICHUSA, PACIPOCTPAHCHUS
uH(pOpMallMd U CIOCOOBI OCYIIECTBICHHS TaKHUX IMPOLECCOB U METOJ0B (MH(MOpMAaLMOHHBIE
TEXHOJIOTHH)

— COBpPEMEHHBIC MHCTPYMEHTAJIbHBIE CPEbl, MPOrPaMMHO-TEXHUYECKHE MIATGOPMbI U MPOTPAMMHbBIE
CpeicTBa, B TOM YHCJIE OTEYECTBEHHOTO IPOU3BOJACTBA, HCIOJb3yeMble MJIA PEHICHUS 3a1a4
npodecCuOHaNBHOM NeSTENbHOCTH, U IPUHIUIIBI UX PAOOTHI.

Ymemy:

— BbIOMpaTh M HCIOJNB30BaTh  COBPEMEHHbIE  WH(GOPMALMOHHO-KOMMYHUKAIIMOHHBIE U
HMHTEIUICKTYaTbHBIC TEXHOJIOTHH, HHCTPYMEHTAIBHBIE CPEJIBI, TPOrPAMMHO-TEXHUYCCKHUE TIATPOPMBI
U TMpPOTrpaMMHBIE CPEACTBA, B TOM YHCJIE OTEUYECTBEHHOI'O MPOU3BOJCTBA, I DPELICHUS 3aaa4y
PO EeCCHOHAIBHON e TEIHbHOCTH

— aHaAIM3WpOBaTh MNpodeccCHOHANbHBIE 33aJayd, BBIOMpATh W HCHONB30BaTh mnoaxoxasmue WT-
TEXHOJIOTHH.

Braoemy:

— HaBBIKaMU pabOTHI ¢ JexamuMu B ocHoBe UT-permenuit JaHHpIMU

— HaBBIKaMH MPUMEHEHUsI COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHKAIITMOHHBIX U UHTEIEKTYalbHBIX
TEXHOJIOTHI, THCTPYMEHTAJIBHBIX CPEJICTB, B TOM YHCJIE OTEYECTBEHHOTO MPON3BO/ICTBA, JIJISl PEIICHHS
3a/1a4 MpoQeCCUOHANBHOMN JIeITeTbHOCTH.

3. Kparkoe cogepxkaHue TUCHHUIIIMHBI
Pa3pnen 1. BBenenue B MHH(pOPMALMOHHBIE TEXHOJIOTHH.

1.1. CrpyKTypa oOmepalMOHHBIX CHCTEM, IaKeThl MNpHUKIaJHBIX mporpamyMm, Microsoft Office.
Knaccugukanus nporpaMMHbIX cpesicTB. CucteMHoe U npukiagHoe nmporpammuoe obecreuenue [1K. O630p
onepaunoHHbix cucreM (OC). [Ipunuune! co3ganus u cocraB OC: aapo, unrepdeiic, apaiisepsl. Kparkas
xapakrepuctuka WINDOWS, moayneubrit npunnun noctpoenus. Cpega WINDOWS: okHa, uX 3J1€MEHTHI,
paboTa B MHOTOOKOHHOM pEeXHUME.

1.2. TekcroBeiii penakrop WORD, penakTtopel MaTeMaTHUeCKUX M XHUMHUYECKUX (QOpMYIL.
Bo3MoskHOCTH cO3/1aHMs 3TeKTPOHHBIX Tpe3eHTauii (Power point). Co3ganue 10KyMEHTOB pa3IMyHbIX GOpM
(crangapTHeIX UM HecTaHAapTHBIX). Co3laHue U PelaKTHPOBAaHHME TEKCTOBBIX JOKYMEHTOB C
MaTeMaTHYECKUMH U XUMUYECKUMHU (OPMYIIaMHu.

1.3. Tabnuunsiii npoueccop EXCEL: 0630p, Tumsl u anpecanus syeek, Gpopmar sueek, BCTPOCHHBIE
¢ynkuuu, popmaruposanue Tadimun. EXCEL: Bo3aM0XHOCTH TaGIUYHOTO pPEeAaKTOpa U MCIIOIb30BaHUE €T
JUISL pelieHns HH(GOPMallMOHHBIX U MHKEHEPHBIX 3a1a4. [locTpoenue rpagukoB U 1uarpamm.

1.4. EXCEL. Omepauuu ¢ maccuBamu. Pa3paboTka M peanu3zalusi MpPOCTEHIINX aJrOpUTMOB C
WCITOJIb30BAHUEM BO3MOXKHOCTEH pemaakTopa (HaXxOKICHHE MaKCUMAaJIbHOTO (MUHHUMAIBLHOTO) JJIEMEHTA
BEKTOPA M MAaTpHIbl, HAXOXJACHUE CYMMBI DJIEMEHTOB BEKTOpa M MATpHUIbl, BBIYMCIEHHUE MAaTPUYHBIX
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BbIpaKeHUil). PerieHne BBUMCIUTENBHBIX 3a4a4 C Hcroib3oBaHueM tabmun. Pemenune CJIAY c
UCIIOJIb30BaHUEM O0PATHOM MaTPHIIBL.

1.5. EXCEL Iloctpoenue rpaduxkoB u nuarpamMMm. Pacuer (yHKIMOHAIBHBIX 3aBUCUMOCTEH W
MOCTpOoeHNEe rpapuUIecKUX H300pakeHH ¢ ucrnosib3oBaHueM craHnapTHeiX ¢GyHkiuid EXCEL u mactepa
¢ynkuuii. [loctpoeHue moBepxHOCTEN C UCMOIB30BaHUEM MacTepa auarpamm. [loctpoenne nmuuuii TpeHa.
Pa3zngen 2. AnropuT™MbI M OCHOBBI IporpaMmMupoBanus Ha sisbike MATLAB.

2.1. Anroputmbl, THNBI anropuTMmoB. [loHsTHE anroputmMa M ero cBoiictBa. CrocoObl 3amucu
aIropuTMOB. MOAYIBHBIA NPUHLMI IOCTPOCHUSI aIrOPUTMOB M mporpamM. llaker koMmbroTepHOU
mateMatuku MATLAB. XapakTepuCTHKH S3BIKOB MPOTPAMMHPOBAHUS. IBOIIONUS M KiacCcHHUKaIUS
SI3BIKOB IIPOTPaMMHUPOBAHUS, UIMIIEPATUBHBIC, (DYHKIIMOHAIBHBIE, IOTHYECKHE, 00BEKTHO-OPUEHTUPOBAHHEIE,
ux KomMOuHanuu. [loHATUS TpaHCIALMH, KOMIWJISIUHM, UWHTEPIpETalud, WX pa3iuuusd. S3bIku
IPOTPaMMHUPOBAHUS BBICOKOTO YpOBHs. CTPYKTYpHOE POrpaMMHUpOBaHKe, ero ocodeHHoctr. O030p makeToB
KOMIIbIOTepHOI MaTtematnku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHoOBHBIE CTPYKTYpbl M IPHUHLHMIIBI CTPYKTYPHOTO MPOTrpaMMHUpPOBAHUS,
wuttocTpanus. ba3oBbie anropuTMuyeckue KOHCTPYKIHMH (CIE€IOBAaHUE, BETBJICHUE, IOBTOPEHHE), HX
peanmmzanuu. Oneparops! s3bika nporpammupoBannsi MATLAB. OcHoBaelie pematenu (solvers) MATLAB
JUTSL pean3allii BBIYUCIMTEIBHBIX aaropuTMoB. bubmroTteka cranmaptHeix (GyHkuuii size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. [loctpoenue rpadukoB (HyHKIIUU OJHON U ABYX MEpeMeHHbIX. Mcnonb3oBanue ¢pyHkumii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmicane rpaduKoB(3aroJ0BKH, MOIIUCH 10
OCSIM | TIp.).

2.4. Onepauuu HaJ MacCUBaMM: BEKTOpaMM U MaTpULlAMH - CJOXEHHE, YMHOXXEHHUE,
TpaHCIIOHUPOBaHKE, oOpaleHue (inv), BEIYUCICHUE HOPMBI (norm), panra (rank) U onmpeaenuTesss MaTPUIIbI
(det ). AATOpUTMBI HAXOXKICHUS MAKCUMAJIbHOTO, MHUHHMAJIBHOTO JJIEMEHTa B MAaCCHUBE, alTOPUTMBI
COPTUPOBKH U UX peanusauus (Hanpumep, Selection Sort).

Pa3nes 3. Unciaennbie MeToabl. Peanusanus npocreiimmx anropurmos B cpene MATLAB.

3.1. UucneHHble METOJbI, XapaKTEPUCTHKA M UX OCOOEHHOCTH, TMOHATHE CXOAMUMOCTH METOA.
DJeMEHTHl TEOpUHU TOTPEITHOCTeH, KiIacCH(pUKALUS IOTPEIIHOCTEH, a0COMIOTHAsE W OTHOCUTEIbHAs
MOTPEIIHOCTh, MOHATHE (YHKIUU HOpPMBI. BBelneHue B CTaTUCTUKY. AJTOPUTMBI AJI CTaTUCTHYECKOU
00paboTkn HHQOpMaIMK (BBIYUCIEHWE TOYEYHBIX M HMHTEPBAJIbHBIX OLIEHOK pPE3YyJIbTaTOB H3MEpsieMOM
BenuuuHbl), ux peanusanuu B [IKM MATLAB. Hcnons3zoBanue ¢pyHknuii min, max, median, var, polyfit,
polyval.

3.2. Ilpubmmxenune ¢pynkuuit. MaTepnonsiuus MuorowieHamu. Kycounass nHTepnossauus (CIutaiH).
Onenka norpemHoctd. @ynkuun MATLAB s padotsl ¢ MHOrouneHamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Beruncienue onpeaeneHHbIX HHTErpaioB, alrOPUTMbI METO/IOB MPSMOYTOJIbHUKOB, Tpaeuui 1
CuMricoHa, OLIEHKAa MOTPEHNIHOCTH METONOB. Peanmzanus aaropuTMOB UYHMCIIEHHBIX METOJOB BBIYMCIICHUS
oIpe/ieTICHHBIX HTerpaioB B cpene MATLAB, npumenenue crannapTHeIX GyHKIM trapz, quad, integral

3.4. UccnenoBanue (yHKIMH OAHOW MepeMeHHOH. Pemienune HenuHeiliHoro ypaBHenus f(x)=0.
Otnenenue KOpHe. AJNTOpUTMBI YTOUHEHHUS KOpPHS (METOJ MOJOBHHHOrO JeieHus, HpioToHa, mpocToit
utepanun). CpaBHUTEIbHbIE XapakTepuUCTUKU. Peanu3anus anroputmos B cpeie MATLAB 1o 6510k- cxemam
U C UCIIOJIb30BAaHMEM pelaTenelt roots, fzero.

3.5. UccnenoBanue ¢pyHkIuu onHoi nepemeHHoi. [Touck skctpemyma ¢yHkunn BeraucnutensHbie
AITOPUTMBI HAXOXACHUS JIOKAJIBHBIX U INI00ATBHBIX SKCTPEMYMOB (METOJ JIEJIEHHs OTpe3Ka MOonojam, MEeTOT
30JI0TOTO CEUYEHMs), UX peaju3aluu Mo OJOK- cXxeMaM U C HCIojib3oBaHuMeM pematens fminbnd B cpene
MATLAB.

Pa3nen 4. Komnbrorepusie cetu. ba3bl faHHBIX.

4.1. KoMIBIOTEpHBIE CETH: TONOJIOTMM CETEH, MX XApaKTEPUCTUKU. TOMOJIOTMM CeTel: 3Be3JHasd,
IIMHHAs, KosblieBasd. CeTH 3aKphITOrO THUIA: JIOKAJIBHBIE U PACHPENEICHHBIE CETH, KOPIIOPATUBHBIE CETH.
[TporpaMMHO-TexHHYECKOE oOOecreyeHne: aJpecanus, ONepalloHHas CHCTeMa, aJamnTephl, JpaiBepsl,
IPOTOKOJIBI (OCOOBIE S3BIKM, HA KOTOPHIX OOMEHUBAIOTCS MH(OpMAaIMel KOMIIBIOTEPHI B CETH, HAIPUMED,
TCP, TCP/IP, UDP).

4.2. T'nmoGanbHbie cetn pasnmuuHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bosmoxnoctu cetu MurepHer, Cucrema TtenekoHpepeHiuili. OnekrpoHHas mourta. JlocTym K
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UH(POPMALIMOHHBIM pecypcaMm. 3ammra nHpopmanun. [TonsaTue 6e30macHOCTH KOMIBIOTEPHON HH(DOPMAITIH:
HaJIe)KHOCTh KOMITBIOTEPA, COXPAHHOCTH JJAaHHBIX, 3aI[UTa OT BHECEHUSI U3MEHEHUI1 HEYyIOITHOMOYEeHHbIMH 50
JTUIAMH, COXpaHEHHE TalHBI MEPEIUCKU B DJIEKTPOHHON CETH ANTOPUTMBI 3alIUTHl HHPOPMAITUU: METOIBI
3alUThl, KOMIIBIOTEpHbIE BHUpPYChl UM OopbOa ¢ HUMH. MeTonbl peanu3alvy 3alluThl HH(OpMAIUH:
porpamMMHbI€e, alapaTHbIe, OPraHu3alMOHHBIE.

4.3. Undopmarmonnsie cuctembl. Cuctembl ymnpapieHUs OaHkamu W 0a3amMu JaHHBIX. PensiuonHas
Mozienb AaHHbIX. CTpyKTypa 3ammcu, METoNbl JocTyna K uHpopmanuu. OOMEH JaHHBIMH C APYTUMHU
npunoxeHusMu WINDOWS: TeKCTOBBIMH peZlakTOpaMH M DJICKTPOHHBIMU TaOJIUIIaMH.

4.4. Pensumonnass 6a3a manHbix ACCESS. I'maBHOe OKHO, MEHIO KOMaHj, IaHeIb HHCTPYMEHTOB.
Coznanue M OTKphITHE 0a3bl JNaHHBIX. BBOJ M peJakTUpOBaHWE NAaHHBIX B PEKUME TAOIUIBI U PEKUME
KOHCTpyKTOpa. POopMUpOBaHUE 3apPOCOB. 3alpOChl MPOCThIE U MHOTOTAOIUYHbIE, 3alIPOCHI C YCIOBUSIMHU.
Cosznanue otyetoB u ¢popm. TexHomorus peanusanuu npocreimux 3anad cpeacrsamu CYBJ[ ACCESS.

4. O0beM AUCHMILVIMHBI M BUIbI Y4eOHOH padoThl

Cemectp
o 1 cemecTp
Bun yae6HO# paboThI Axax | Actp.
3E
q. q.
OO0masi Tpy10eMKOCTb 1M CHUIITHHbI 4 144 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 0,56 20 15
Jlexuuu (JI) 0,11 4 3
[Tpaktuyeckue 3ansatus (I13) 0,22 8 6
JlaGopaTopHsie paboTsl (JIP) 0,22 8 6
CamocrosiTesibnas padora (CP) 3,19 115 86,25
CaMoCTOsITEeIbHOC H3YUYCHHE Pa3/ICIOB AUCITUTLIHMHBI 3,19 86,25 | 86,25
DK3aMeH 0,25 9 6,75
KoHTtakTHas camocTosTenbpHas pabora 0,4 0,3
0,25
CaMOCTOSTEIHbHO U3YICHHE PA3/ICIIOB TUCITUTIIHHBI 8,6 6,45
Buj nTOroBoro KOHTpoOJIs: DK3aMeH

AHHOTanus padoyeil NPporpaMMbl 1M CHHUIJIMHBI
«IIpodnabHoe mporpammMHoe o0ecnedeHne 1JIsl pelieHus1 3a1a4 NPo(PecCHOHAIBHON NeATeJIbHOCTH

1. Heap IMCHMIIMHBI — O3HAKOMJICHHE CTYAEHTOB C TEOPETHYECKHUMHM, NPAKTUYECKUMU U
METOI0JIOTHYECKUMU OCHOBAMH COBPEMEHHBIX HH()OPMALIMOHHBIX CUCTEM. B paMKkax n3ydeHus TUCIUIUIUHbI
y CTYAEHTOB (OPMHUPYIOTCS TEOPETHUECKUE 3HAHUS W IMPAKTHUUYECKHE HABBIKU 10 HMHCTPYMEHTAJIbHBIM
CpeacTBaM IporpaMMHOro obecrniedyeHus. CTynEeHThl H3ydalOT Ha NPAKTHKE BUIb HMHPOPMAIMOHHBIX
TEXHOJIOT .

3agaum  JMCUMIUVIMHBI — TIPUOOpETEHHE CTYIEHTAaMU TIPOYHBIX TEOPETHUUYECKUX 3HAHUU W
NPaKTUYECKUX HABBIKOB B 00JaCTH MH(POPMALIMOHHBIX TEXHOJIOTUH.

2. B pe3yabTare u3y4eHus JMCHUIIMHbBI 00y4YaKOIIMIics JOIKEeH:

OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-5.5; OIIK-6.1; OIIK-6.2;
OIIK-6.3; OIIK-2.10; OIIK-4.11

B pesynbrate 0OCBOCHUS TUCIUILINHBI CTYIEHT JOJKEH:

3namey:

— TpOLEcChl, METO/bl IMOHMCKa, cOopa, XpaHeHUs, 00pabOTKM, MpEACTaBIECHUS, PACHpPOCTPAHEHUS
uHpOpMallMd U CHOCOOBI OCYIIECTBICHUS TaKHUX IPOLIECCOB M METOJOB (MH(OpMAIMOHHBIE
TEXHOJIOTHH)

~ COBPEMEHHbIE MHCTPYMEHTAJbHBIE CpeJlbl, MPOrPaMMHO-TEXHHUYECKHE MIaT(HOPMBI U MPOrpaMMHBIE
CpeAcTBa, B TOM YHCIIE OTEYECTBEHHOTO IPOU3BOJICTBA, HUCIIONB3yeMbIe JUIsI PEUICHHs 3aaad
npodeCcCHOHATIBLHOM e TeTbHOCTH, U IPUHIUIIBI UX PAOOTHI.

Ymems:
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—~ BBIOMpaTh W HCIONB30BaThb  COBPEMEHHbIE  MH(POPMALHMOHHO-KOMMYHUKALIMOHHBIE U

MHTEJUIEKTYaJIbHbIC TEXHOJIOTUH, HHCTPYMEHTAJIBHBIE CPEIbl, IPOrPaMMHO-TEXHUUYECKHUE TIaTHOPMBI

U IMpOrpaMMHBIE CpPEACTBA, B TOM UHCIIE OTEUECTBEHHOI'O IIPOM3BOJCTBA, I DPELICHUS 3aaay

npodecCuOHAIbHON e TEITbHOCTH

— aHaIM3MpOBaTh TNPO(ECCHOHANbHBIC 3alayd, BBIOMPATh M UCHONB30BaTh mnoxaxozsmue WT-
TEXHOJIOTUH.
Braoemy:
—  HaBbIKaMM paloThI ¢ JiexalumMu B ocHoBe M T-perienuii 1aHHBIMU
~  HaBbIKAMM NPUMEHEHUS] COBPEMEHHBIX MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX U HHTEJUIEKTYaJIbHBIX
TEXHOJIOTHIl, ITHCTPYMEHTAJIbHBIX CPEACTB, B TOM UHCJIE OTEYECTBEHHOT'O IIPOU3BOJICTBA, AJIs PEILICHUS
3a71a4 Npo(ecCUOHANBHON JeSTEIbHOCTH.
3. Kparkoe coaep:kanue JTUCHUIINHBI
Pazgea 1. [IKM Python u 0co0eHHOCTH ero peaju3anyu JJisl PellleHUs1 PaCYeTHBIX 3a/1a4 B XUMHHU U
XMMHYeCKOH TeXHOJIOTHH

1.1. OOBEKTHO-OPUEHTUPOBAHHBIN S3BIK TporpammupoBanus Python: 00630p. OcoOGeHHOCTH U
CBOWCTBa 00BEKTHO-OpHEeHTHpPOBaHHOTO mporpammupoBanus (OOIl). Co3maHue ¥ HCMOJIB30BaHUE
muctpuOytuBa Anaconda. Mudpactpykrypsl Spyder, Jupiter, crpykrypa sizbika. OCHOBHbBIE CTPYKTYpBI
JAHHBIX (CIIHCOK KOPTEX, OOBEKTHI) M ONEpaliu HaJ HUMH. ANTOpuTMBL. OCHOBHBIE aJTOPUTMHUYECKHUE
KOHCTPYKLUH (ClIeJOBaHUE, BETBICHUE, LIUKJIIbI) U UX peanu3anus B Python.

1.2. Beenenue B nporpammupoBanue Ha sa3bike Python. CtpykTypa nporpammsl, OTCTYIIbI, MOAYIIH,
oreparopsl, (YHKUHMU (MMEHOBAaHHbIE M aHOHHUMHbBIE), ocoOeHHOcTH. CTaHIAapTHBIE U HECTaHAAPTHBIE
¢ynkuum s3pika Python (o0mero HazHaueHus, MaTeMaTnieckue, 00paboTKa CTPOK, BBOJI/BBIBO/).

1.3. Pazpa0boTka anropuTMoB, IporpaMMHpOBaHue U OTiIaka nporpamm Ha Python (B cpene Spyder).
VYnpasnsromue koucTpykiud if, for, while.

1.4 O630p npeaMEeTHO-OpUEHTUPOBAHHOM OMOIMOTEKH Moy el Python 11 HayuHBIX U MHKEHEPHBIX
BeruucieHnit SciPy (Moxynmu scipy u numpy, a Taxoke matplotlib), cpaBaenne ¢ MATLAB. OcnoBHas
CTPYKTYpa AaHHBIX NumPy 17151 BEKTOPHBIX U MaTpUYHbIX BbluuciaeHuid ndarray. OCOOEHHOCTH BBIITOJTHEHUS
NecTBUH Hax MaTpuiamMu (CIIOKEHHE, BBIYMTAHHE, YMHOXXEHHE, oOpamieHue) Ha s3bike Python.
Wudopmannontsie MaTpudHbie QyHKIMU (HOpMa, OTpeaeauTesb, panr). Metoasl ndarray — T, copy, shape,
size, ndim u Ap., UHAEKCUPOBaHUE, MATPUYHOE MTPOU3BEACHNE U PYHKIIMU MOAY/s numpy len, shape, zeros,
eye, dot, isclose, linspace, gradient, linalg.det.

1.5 [loctpoenue rpadukoB Ha s3b1ke Python ¢ ncnonb3zoBanuem moyis matplotlib. @ynkiuu Mogyss
matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. VYcraHoBka mapameTpoB H
AHHOTUPOBaHKE rPaUKOB.

Paznen 2. Metoabl BbIYMCAMTENbHOH MaTeMaTuku. OCHOBHBbIE 3Tanbl pelmieHusi 3aaa4 Ha JBM.
Pemenue cucrem JnHeiiHbIX anredopandeckux ypapuenuii (CJIAY)

2.1. IlpssMble U HUTEpallMOHHBIE YHMCIEHHBIE METOJBI. DJIEMEHTBl TeOopuHu mnorpemHocred. [lonsaTue
HOpMbI. OCOOEHHOCTH MAIlIMHHON apu(pMETHKH (KpaTKui oBTOp). OCOOEHHOCTH BBIIIOJHEHUS JEHCTBUM Hal
MaTpullaMu (CJIOKEHHE, BBIYMTAHUE, YMHOXEHMe, oOpaieHue) Ha s3bike Python, mHpOpmannonHsle
MaTpuyHble (QYHKIUHU (HOPMA, ONIPEEIIUTENb, PAHT).

2.2. Pemenue cucreM JuHeHHBIX anreOpandeckux ypaBHeHuil (CJIAY). IlocraHoBka 3amadm.
[Horpemnoctu. Meronpl ¢ HCNONBb30BaHUEM OOPAaTHOM MaTpUIBl U METOJ IMPOCThIX HUTepauui. Pemenue
CJIAY Ha s3bike Python ¢ nucnons3oBannem moayseid numpy.linalg u scipy.linalg. u ¢ynkuuit det, rank, inv,
cond, norm, solve.

2.3. 0O630p meronoB pemieHus CJIAY. BreruncnutenbHas yCTOWYHUBOCTH, CXOAMMOCTH METOJIOB.
OO0ycOBIEHHOCTh CUCTEMBI JIMHEWHBIX anredpandeckux ypaBHeHui (CJIAY) u uncio o0ycnoBI€HHOCTH.
Pazgen 3. OOpaboTrka pe3yJbTaTOB H3MepeHHMsl OAHON BeanuuHbl. I[Ipubauwkenne ¢yHkuuH
MHOI'04JICHAMH C OJIHOI He3aBHCHMOI nepeMeHHOM. Pemienue cucrem HeJmHelHbIX ypaBHeHuil (CHY)
YHCJICHHBIMH METOJaMH

3.1. O6paboTKa SKCTIEpUMEHTANILHBIX JaHHBIX. ToueuHble 1 HHTepBasIbHbIE olleHKH. DyHK1nu Python.
Omnpenenenne kputepus CTbrofieHTa

3.2. Tlpubnmxenue ¢yHKIUA. MeTONBl HHTEPIOISAIMN 3aBUCUMOCTEH C OJIHOW HE3aBHUCHUMOM
nepeMeHHo#. HTepnomsinoHHbIil MHOrowieH Jlarpanska, peanu3zamus B Python.
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3.3. Ilpubnuxenne (yHKUUNA. MeETOABl aNMpPOKCUMAIMHM 3aBUCUMOCTEH C OIHONW HE3aBUCHUMOM
nepemeHHoi. Meron Hammenbmux kBajapatoB (MHK). HWcmonws3oBanme ¢ynkmuit  Python  must
annpoxcumanun 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

3.4.. AnropuT™MBI METOJIa TIPOCTON uTepannu U Metona Herotona - Padcona mist pemenus CHY.
CKOpOCTh CXOJMMOCTH, OIIEHKH MOTpeIHOoCTH. Peanu3amus metonos B Python.

3.5. MeToiMka UCTIOJIb30BaHMS pelIaTesieii B MoayIie scipy.optimize, pyHKIuu root _scalar, root.
Pa3znen 4. Pemenue 3a1ay MHOTOMEPHOH ONTHMH3AIUN YHCIEHHBIMU MeTOaMU. AHAJIN3 U PellleHue
auddepeHIUANBHBIX YPABHEHUI YN CJIEHHBIMH METOAAMU

4.1. Knaccubukamus 3aga4y ¥ METOJOB ONTHUMH3AIMUA. METOJ TpaJHeHTHOro CIycka. MeTon
nehopMUpyeMOro MHOTOrpaHHuKa. Peanm3anus meronos B Python.

4.2. Berpoennbie metoabl SciPy. Beibop pemarens B moayne scipy.optimize BcTtpoeHHbIe MeTOABI
SciPy, ¢dyakIMy minimize scalar, minimize.

4.3. AnropuTMBI METOJIOB pemieHus auddepeHnaabHbIX ypaBHEHUH. MeTtoapl DJiiiiepa U €ro
momudukanuu. Peanuzamus meronoB B Python. BeiGop pemmarens B moxyine scipy.integrate, (yHKIuu
solve_ivp, solve_bvp.

4. O0beM AUCHUIJIMHBI H BU/IbI Y4e0HO#l padoThl

Cemectp
. 2 cemec
Bun yuebnoit paboTbl Axan. | Actp.
3E
q, 9.
O01masi TPY10eMKOCTh TUCIHILIHHbI 2 12 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,33 12 9
[Tpaktuueckue 3ansatus (I113) 0,11 4 3
JlaGopaTopHbie paboTsl (JIP) 0,22 8 6
CamocrosiTesibHas padora (CP) 1,67 60 45
KoHTtakTHas camocTosTenbHas pabota 0,2 0,15
1,67
CamocTOoATeNbHO H3YYEeHUE Pa3/IesIOB TUCIUILUIHHEI 59,8 | 44,85
Bua HTOroBOro KOHTpOJIs: 3auer

5.2 Incuuniaunbl 4acTH, GopMHupyemMoil yHacTHUKaMHU 00pa3oBaTeIbHbIX OTHOLIEHHH (00si3aTeIbHbIE
BapHATHBHbBIC T CHHUILIMHBI)

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«JlaGopaTopHbIil NPAKTUKYM 110 OPraHUYECKOl XUMUM»

1 Heap qAuCHUIIMHBI — TPUOOPETEHNE CTYIEHTAMU OCHOBHBIX 3HAHUI M HaBBIKOB I OCYIIECTBIIE-
HUS CUHTE3a OPraHUYECKUX BEIIECTB.

2 B pe3yabTaTe M3y4eHUs1 TUCUMILIUHBI 00yYaIOIMIACH T0JI2KEeH:

Obradoams cneAyOIUMU KOMIIETEHIIMSAMU U WHANKaTopamu ux noctwkenus: VK-1.1; YK-1.4; VK-

1.5.
3uame:
—  TEXHHKY 0€30MacHOCTH B 1aOOPATOpUM OPTraHUYECKONH XUMUU;
—  TpHUHIHUIEI 0€30MacHOT0 0OpalleHUs ¢ OPTaHUYECKUMU COSTUHEHUSIMU;
—  METOJBI U BUJBI XpoMaTorpaduu Uit ONpeeIeHNs COCTaBa PEaKIIMOHHON CMECH;
—  TCOPETHYECKHE OCHOBHI CIIOCOOOB BBIJICIICHHS, OYNCTKH U WICHTU(DHUKAIIMHA OPTaHNYCSCKHUX Be-
IIECTB;

—  JKCHEPUMEHTAIbHBIE METO/IbI MPOBEACHUS OPTAHMUECKUX PEAKIIUMN, MPOTEKAIOIINX 110 Pa3Iny-
HBIM MEXaHU3MaM;
—  OCHOBHBIE OOITHE METOIUKH B3aMMHOM TpaHC(HOpMAIIUU KJIACCOB OPTaHUYECKUX COCTUHECHHM.
Ymems:
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—  IPUMEHSTh TEOPETUYECKUE 3HAHUS U SKCIIEPUMEHTANIbHbIE METOAbI NCCIIEIOBAaHUS OpraHuye-
CKOM XMMUU TIPU pPelIeHUu MpodeCCHOHATBHBIX 3a/1a4;
—  chopMynupoBarth npodiaemMy U 000CHOBATH BRIOOp MPHOOPOB U IKCIIEPUMEHTATBHBIX METO/IOB
UCCJICIOBAHMSI, TIOCTABUTD LIETH U 3a/1a4l U HAMETHUTD ITYTH UX JTOCTHKECHUS;
—  CHHTE3UPOBATH COCTUHEHUS MO MPEIOKEHHON METOTUKE;
—  IPOBECTH BbIACICHUE U OUMCTKY CUHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUYECKUX 3HA-
HUU 110 OPraHNYECKON XUMUH;
—  BBIOMpATh PAlMOHAIBHBIN CITOCOO BBIIEICHUS M OUMCTKH OPraHUYECKOT'O COSAMHEHUS;
—  TPEACTaBIATH JaHHBIE Ja0OPATOPHOTO MCCIEIOBAHUS B BHJIE TPAMOTHO O()OPMIICHHBIX METO-
JUHIK;
—  TPOBOAWTH aHAIM3 M KPUTUYECKU OILICHWBATH MOJYyYEHHBIC SKCIICPHUMEHTAIbHBIC IaHHBIC,
000011aTh ¥ J1e1aTh 000CHOBAHHBIE BHIBOJBI HA 0a3e MPOBEIEHHBIX OIBITOB;
—  BbIOpaTh cnocol uAeHTU(UKAIIME OPraHUYECKOI0 COSTUHEHUSI.
Bnaodemu:
—  KOMIUIEKCOM COBPEMEHHBIX IKCHEPUMEHTAIBHBIX METO/IOB OPraHMYECKOW XMMHUU JUIsl pelle-
HUSI KOHKPETHBIX UCCIIEIOBATENLCKUX 3a1a4;
—  DKCIEPUMEHTaJIbHBIMU METOJAMH MPOBEACHUSI OPraHUYECKUX CHHTE30B.
—  OCHOBHBIMH METOJaMHU UACHTU(PHUKAIIMN OPTaHUIECKUX COeTMHEHUN
—  mpuemaMu 00pabOTKU U BBIJEICHUS CHHTE3UPOBAHHBIX BEIIECTB;
3HAHUSMU OCHOBHBIX 3aKOHOB OPTaHMYECKON XUMHH JUIS COJIEPKaTEIbHON MHTEPIPETAIIUH MTOIY4CH-
HBIX IKCIIEPUMEHTAIBHBIX PE3YJIbTATOB.

3 Kpartkoe coaep:xaHue TUCHUILUIHHBI

Pazoen 1. «llpasuna u memoowt pabomol 8 1a6OpamMopuu 0PeaAHU4eCKoUu XUMUU»

1.1  IIpaBuna 6e30macHO# pabOTHI B Ja0OPATOPUU OPraHUYECKONH XUMUHU

be3omnacHele puemsl U paBuia padoThl B 1a00paTOpUn OpraHMuECKON XUMUU.

1.2 Meroasl paboThI B JJaOOPATOPUU OPTraHUYCCKON XUMHH

O6mume meTobl paboThl B TabopaTtopun opranudeckoit xumuu. HarpeBanue. Oxnaxnenue. [lepeme-
[IMBaHHE.

1.3  JlaGoparopnas mocyjaa, 000pyaI0BaHKE U TPHOOPHI

[Tocyna, Haubomnee yacto mpuMeHsiemas B Jaboparopuu. [Ipubopsl 1uist onpeenenus TeMIepaTyphl
naBieHus. Becel. Tepmomerp. PotopHsiii uciapurens. Pedpakromerp.

Pazoen 2. «Memoowr udenmuguxayuu, ouucmru u 8bl0eNeHUsl OP2AHULECKUX COCOUHEHUL»

1.1 Xpowmarorpadus

WNnentudukanus opraHn4ecKux BELIECTB MOCPEICTBOM pa3iNuHbIX BUI0B xpomatorpadpuu (TCX,
xpomarorpadus Ha Oymare, nonoooOMeHHast xpomatorpadus, BOXX). [Ipumenenne TCX nns nnentuuka-
MY OPTAaHUYECKUX COCTMHEHUN. AJCOPOCHTHI U AIOeHTHI, ucnoiib3yeMbie B TCX. Beibop amroenta. OOHa-
pyxenue BemecTB. O6HapyxeHue BemecTB. Koapdunuent ynepxuanus. KoapdunueHnt pacnpeneneHus.
Pabora ¢ xkanumigpamu.

1.2 Meroabl OUNCTKY XUAKUX BemecTB. [leperonka

DKcTpakuus, 1Ji U3BJICUEHUs (BbIACIEHHUS) OPraHUYECKOTO BEIIECTBA U3 BOABl. DKCTPAKIHUs C TIOMO-
IIBIO JIETUTENbHON BOPOHKHU. BricymmBanue skcTpakToB ocymuTenem. [leperonka. Bunsl neperonku (¢pax-
IIMOHHA, BaKyyMHasl, IEperoHKa ¢ mapom, mpu arMocepHoM NaBieHnn). BeicymuBanue xuakocteit. Ocy-
muteny. OrnpeneneHue TemMrnepaTrypbl KUIeHus 1 KodpduuuenTa npeaomieHus. OpakinoHHas NeperoHka.
Pabota ¢ punsTpoBanbHO Oymaroit. OTTOHKa paCTBOPHUTEIIA.

1.3 Meroabl OYMCTKHU TBEPABIX BemecTB. [lepekpucramms3anus

MeTobl OUUCTKH TBEpPABIX BellecTB. Bo3ronka (cyonmumanus). Temmeparypa BO3rOHKU M TeMIEpa-
Typa TUJIaBJICHUS, BO3TOHSIONIErocs BemecTBa. [Ipubop mis Bosronku. Ilepeocaxnenue. [lepexkpucrammmsa-
s, Jrtansl nepekpuctamuzanun. [logdop pacrBopurens. Haceimennsiii pactBop. ['opsiuee punsTpoBanue,
BakyyMHast ¢uibTpanus. OmnpeneneHue TemrepaTypsl IuiaBieHus. TemmepaTypa IUIaBlI€HHsS CMEIIaHHOM
poOBI.
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Pazoen 3. «Cunmes opeanuueckux coeoOuneHuil»
3.1  CuHresb

Ienu 1 3aaum SKCIIEpUMEHTA B OPraHUYECKOM CHHTE3e. TeopeTHuecKrue OCHOBBI Ipoiiecca. Beioop
ycnoBui peaknun. Pacder cuaTe3a. OOuue nmpaBuia moAroTOBKYU M MPOBeIeHUs cCuHTe3a. TexHuka 6e3ormac-
HocTH. [Ipubop st mpoBeaeHust cuntesa. [IpoBenenue onbita. KoHTponb 3a xonoM peakuuu. Beinenenue,
OYMCTKA U aHaiau3 npoAykTa. CUHTE3bI BEHIECTB Pa3IMYHBIX KJIACCOB OpraHMuecKux coeauuenuid. [Iposene-

HHUEC DKCIICPUMEHTAIIBHBIX METOJ0B NUCCICAOBAHHUA peaKHI/Ifl.
HpOBe,I[eHI/Ie peaKuHﬁ, IMPOTCKAOUIUX 10 MEXaHU3MaM:
- HyKJIeO(bI/IJIBHOFO 3aMCIICHUA — CHHTE3 IraJIOrCHAaJIKaHOB,

- HyKJ'IeO(bI/IJ'IBHOFO IMPUCOCANHEHUSA — CUHTE3 CIIOKHBIX 3(1)I/Ip0B Kap6OHOBBIX KHCJIOT, aMHU 0B Kap60-

HOBBIX KHCJIOT, a30TCOACPKAIMNX AJIbJACTUAOB U KECTOHOB,

- 3JeKTPO(UIBLHOTO 3aMEIEHUSI B apOMaTHYECKOM PAly — PEaKIMH HUTPOBAaHUSA, OpPOMHUpPOBAHUS,

Cynb(pHUpPOBAHUS;
- peakuuii Ma30THPOBAHUS U a30COUCTAHHS;

- peakuii oKucIeHus (CHHTE3 aneToHa, 1,4-0eH30XMHOHA, OCH30HHOM KHCIIOTHI) U BOCCTAHOBJICHHUS.

4 O0beM yueOHOH TUCUMILIUHBI.

O0BbeM TUCHHUIIIHHBI
Buj y4eOHoii padoThI Axax. | Actp.
3E
q. q,
O061mast Tpy10eMKOCTh JUCIHUILIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,22 8 6
JlaGopaTtopHsie padoTs (JIP) 0,22 8 6
CamocrosiTesbHasi padoTa 4,78 172 129
KoHnTakTHas camocTosTeNbHas padoTa 478 0,2 0,15
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI ' 171,8 | 128,85
Buj MTOrOBOro0 KOHTPOJIS: 3auer

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNIMHBI

«I/IHCprMeHTaJ'leI)Ie METO/bI (l)I/I3I/IKO-XI/IMI/I‘-IeCKOF0 aHAJIN3a B TEXHOJOIHH JICKTPOXUMHUICCKHUX

IPOU3BOJACTB»

1 Heap aucuHumIMHbI — MPUOOpPETEHHE OOYYAIONIUMUCS 3HAHUNW M KOMIIETCHIIMM 1O OCHOBHBIM
rpynnaM HMHCTPYMEHTANbHBIX ((DU3MKO-XUMUYECKMX W (DU3MUYECKHUX) METOJIOB XHMHUYECKOTO aHaln3a

(MMXA), nHanOoJiee MHUPOKO MPUMEHSIEMBIX B IPOMBIIIJIEHHOCTH U HCCIIEA0BaTENbCKOM padoTe.

2 B pesyabrare udy4eHusi AMCUUIIMHBI 00y4YaIOLIUICH JOJIKEH:
Obnadamye cleayoMUMU KOMIIETCHIIMAMHU ¥ HHAUKATOPAMH UX JTOCTH)KEHUS:
YK-1.3, OIIK-2.1; OIIK-2.2; OIIK-2.3.

3Hamo:

— TeOpeTUYeCcKre OCHOBBI MeTO10B UM XA ;

- IPOTIECCHI (POPMUPOBAHUS AHATUTHIECKOTO CUTHANIA B pa3nuuHbix UMXA;

— paccMOTpeHHe MPUHIIMIIOB U3MEPEHUI B CTaHAAPTHBIX IPUOOPAX;

— ocHOBBI MeTposiorun UMXA B cootBeTcTBHH ¢ pekoMeHpanusamu MIOITAK;
Ymems:
e TMPUMEHATh NPUOOpPETEHHbIE NPAKTUYECKHWE HABBIKU B MPOGECCHOHATIBHOW JesTeNIbHOCTH

pEeLIECHNs] KOHKPETHBIX AHAJIMTUYECKUX 3a]1ay4;

ISt
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MPOBOANTH OOOCHOBAaHHBIM BHIOOp METOJa aHalmW3a C Y4eToM Ielieii U OCOOCHHOCTEH HaHHOUN

MPaKTUYECKOM 3a7a4H;

MIPOBOMTH PAacUeThl HA OCHOBE MPOBEACHHBIX UCCIICIOBAHUIA;

e TPOBOJUTH METPOJIOTUYECKYIO OIEHKY PE3y/IhTaTOB KOJIMYECTBEHHOTO XHMUYECKOTO aHAIHM3a
Braoems:

e  OCHOBaMH METPOJIOTUYECKOH OI[CHKH Pe3yJIbTaTOB KOJIMYECTBEHHOTO XMMUYECKOTO aHAIIH3a;

e MpUEMaMU UHTEPIPETALUU PE3yIhTATOB aHAIN32 HA OCHOBE KBAIMMETPUUYECKUX OIEHOK;

e METOJOJOTHEed HHCTPYMEHTAIBHBIX U  (U3UKO-XUMHUYECKUX METOJIOB aHajK3a, IIHPOKO

UCIIOJIb3yEMBIX B COBPEMEHHON aHATUTUYCCKON MPAKTHKE

3 Kpartkoe cogep:xaHue TUCHUILUIAHBI

Pa3zoen 1. CiekTpalibHbIE METO/IbI aHATTN3a

O6mas xapaktepuctuka @XMA. OCHOBHBIE MCTOYHHUKH IOTPEIIHOCTEH pe3yabTaTOB aHAIM3a M
crnocoObI X oueHku. OneHka npeaena oOHapyKeHus ¢ UCIoIbp30BaHueM hopmynsl Kaiizepa u cranaapTHOTO
OTKJIOHEHHUs] MUHUMaJIbHOTO Aetektupyemoro curtana no MIOITAK. JlunelHblil quana3oH onpenensieMbiX
KoHIeHTpauuii. Cranaaptaeie 00pa3sl coctaBa. OCHOBHBIE aHATUTUKOMETPOJIOTMUYECKHE XapaKTEPUCTHKH
METOJIOB U pEe3ylbTaTOB aHall3a, CHOCOOBI HX OIEHKU: mpenen oOHapyxeHus, Kod(h(hUIUEHT
YYBCTBUTEJIBHOCTH, IPAHUIIbI JMANIa30HOB ONpPEAEISEMBIX COIEPKAHUN, CEIEKTUBHOCTD, MPELIM3UOHHOCTD,
MPaBUIIBHOCTb, IKCIIPECCHOCTh. MeToaabl mpo00ooTOopa, pa3aesieHus U KOHIICHTPUPOBAHHUS BEIIECTB.

Metononoruas  DPXMA. Ilpuembl KOJWYECTBEHHBIX HW3MEpPEHUN (METOJ TpajayUpOBOYHOMN
3aBUCHUMOCTH,. BHEIIIHETO U BHYTPEHHET0 CTaHAapTa, METO 100aBOK). AHAJTUTHUYECKUE U METPOJIOTHYECKHE
XapaKTEePUCTHKH PA3JIMYHBIX HHCTPYMEHTAIBHBIX MeTonoB. [loHsATHe 00 arTecTOBaHHONW METOIUKE.
[Tpo6iems! BeIOOpa MeToaa ananu3a. O6o6mennsie cBeaenus o FOCT P UCO 5725 (2002).

OO01ast XapakTepUCTUKA CIIEKTPaIbHBIX METOJ0B aHan3a. Kinaccudukaius crekTpabHbIX METO0B
aHanuza. [lomyueHue XUMHUKO-aHATUTHYECKOW HMHQOpPMAIMKM TPHU B3aUMOACHCTBUM AIIEKTPOMArHUTHOTO
U3ITy4EHHUs! C BEIIECTBOM. ATOMHAs M MOJIEKYJISIpHAs CIEKTPOCKONMs. AOCOPOIIMOHHBIE U SMUCCUOHHBIE
METO/Ibl aHAIHN3A.

ATOMHO-3MHMCCUOHHBIA CIEKTpaJbHbIM aHainu3. TeopeTudyeckue OCHOBBI ATOMHO-3MHCCHOHHOTO
CHEKTpalibHOTO  aHanmu3a. VcTouHuku BO3OyKIeHHS CHeKkTpoB. KadecTBeHHas  XapaKTepHCTHKA
AQHAIUTUYECKOT0 CUTHaia. IHTEHCUBHOCTD CHEKTPaIbHBIX JIMHUN KaK Mepa COAepkaHHs 3JIEMEHTa B Ipooe.
@DaKTophl, BIUAIOIINE HA WHTEHCUBHOCTH CIEKTPAlIbHBIX JHUHUN. CHeKTpaibHbIE MPHUOOPHI U CHOCOOBI
perucTpanuy CHeKTpa. pacin@poBKa SMUCCHOHHBIX CHEKTPOB MU HJAEHTU(UKALMSA 3JIEMEHTOB IO HX
CHeKTpaM. ATOMHO-3MHUCCHOHHBIN aHalIW3 C MHJIYKTUBHO CBA3aHHOM mia3moil. KonmnuecTBeHHbIN aHaus.
ATOMHO-?MHCCHOHHAsi (OTOMETpUs TUIaMEHHU. ['a30Bble MIaMeHa KaK BHJIbI HU3KOTEMIIEPaTYPHOH IJIa3MBbI.
brok-cxema nmnamenHoro goromerpa. Bo3aM0oXKHOCTH METOJ]a U €r0 OrpaHuYeHHs.. AHUOHHBIA U KaTHOHHBIH
s dexter. ObMaCTH TPUMEHEHUS.

ATomHO-abcopOrmonHas crekrpomerpus. OOmmas XapakTepUCTHKa METOJa W aHAIUTUYECKOTO
curHana. llormomeHue 3J€KTPOMAarHUTHOTO H3Ty4yeHUs CBOOOJHBIMH aTtomamu. biiok-cxema mpubopa.
HcTounuku MoHOXpoMaTudeckoro u3nydeHus. Crnocobbl aTromu3zanuu npoosl. CpaBHEHHE aHATUTHYECKUX
XapaKTEPUCTHK METOJ0B aTOMHON aOCOpOLIMU M aTOMHOW SIMUCCHH.

AHanmuTUyeckass ~ MOJIEKYJIIpHas  CHEKTPOCKONmusA.  MeTonbl  ONTHYECKON  MOJEKYJISIpHOU
CHEKTPOCKONMUU. XapaKTEpPUCTUKA aHAIIUTUYECKOro cUrHaja. [lorjomeHue aneKTpoMariuTHOTO U3JTy4eHus
MOJIEKYJIaMH. DJIEKTPOHHBIE MEePEeXOAbl U CIIEKTPHI MOTIOIeHHsT MoJieKyn. 3akoH byrepa-JlamGepra-bepa.
Monspabii k03 duuuienT mnornomenus. CrnektpodoToMeTpuueckuid U (HOTOMETPUYECKUN  aHaIM3.
OnTumuszaius ycjaoBHM aHATMTHUYECKUX ompeneneHuil. OTKIOHeHUs OT 3akoHa byrepa-JlamGepta-bepa.
Anmaparypa Ais CHeKTpo- U (OTOMETpUYEeCKUX u3MepeHHil. TOYHOCTh pe3ynbTaToB (POTOMETPUUYECKUX
onpenenenuil. luddepenunansuas poromerpus. MeTo bl CHEKTPOPOTOMETPUYECKOTO TUTPOBAHUSL.

Onyopumerpuuecknii  aHanm3.  [lpupoga  aHamuTHYecKoro  curHajga  QUIyOpeCcHeHIIMH |
docdopecuenninu. KBaHTOBBII W IHEPreTUUECKUN BBIXONBI. (DaKTOpBI, BIUSAIONIME HA WHTEHCHBHOCTH
dyopecueny. TemneparypHoe U KOHLEHTPALMOHHOE TylIeHHe (PiIyopecieHIINH. 3epKalbHasi CUMMETPUs
CIIEKTPOB MOTJIOUICHHs U Hciyckanus (mpaBuio JleBmuHa). 3akon BaBunoBa. Cxema prmyopuMeTpudecKux
u3MepeHuil. BbpIOOp MepBUYHOrO M BTOPUYHOTO CBETOQUILTPOB. ['pagynpoBoyHas 3aBUCUMOCTb U
KOJIMYECTBEHHBIN aHaIIN3.
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TypObunumerpuueckuii U HederoMeTpuIecKuii MeToIbl aHanu3a. PaccestHue cBeTa JUCTICPCHBIMH
cucremaMu. CBsI3b ONTHUYECKOW TJIOTHOCTH JHUCHEPCHOM CHCTEMBI C KOHIEHTPAIMEH OMpenenseMoro
BemecTBa. Koagduuuent MmytHocTu cucteMsbl. TeopeTrnueckue OCHOBBI TypOUIUMETPUN U HEe(eTOMEeTpHH.
VpaBHenue Poases. CpaBHUTENbHas XapaKTEpUCTHKA AHAIUTMYECKUX CHUTHAJIOB B TYpOUMAMMETpUH MU
Hedenomerpuu. TpeOoBanus, MpeabABIsIEMbIE K UCIIOIb3yEMbIM aHATUTHUECKUM PEAKIHUSIM.

Pa3zoen 2. DnekTpoXxuMHUYECKUE METObI aHAIIH3A

OOmiast  XapakTepHCTUKA DIIEKTPOXMMUYECKUX METOJOB aHajiW3a M HX KIacCU(UKAIMSL.
Knaccugukanus 351eKTpoaoB B 3JEKTPOXUMUYECKUX MeToax aHanu3a. [loispuszyeMble 1 HEMosIspu3yeMble
UEKTPObl. Vcronb3yemMble XUMUYECKUE U JIEKTPOXUMHUECKUE peaKkIUH, TPeOOBaHUs, NPEeIbsIBISIEMbIE K
TUM peakuusam. Bozmoxxnoctu DXMA.

KonnyktomeTpuss M KOHAYKTOMETpudeckoe TUTpoBaHMe. OOmas xapakTepuCTHKa MeEToJa.
AHaJIUTUYECKUN CUTHAJ B KOHIYKTOMETPHUM. Y JA€NbHAs U SKBUBAJIECHTHAs 3JIEKTPOIIPOBOAHOCTh PACTBOPOB
anekTponuToB. [loaBrwxkHOCTH MOHOB. [IpsiMas KOHOYKTOMETpHs M KOHIYKTOMETPHYECKOE THUTPOBAHUE.
Kpusbie TuTpoBanus. @akTopsl, BIUAIOLIME HA BUI KPUBBIX TUTpoBaHus. [ [puHImnuanbpHas cxeMa yCTaHOBKH
JUIsl KOHIYKTOMETPUYECKHX M3MEPEHUH, HCIOJIb3yeMble IEKTpoAbl. BosmoxkHocTm Merona. IIpmumepsr
onpenenaeHui. BeICOKOYacTOTHOE TUTpOBaHKUE. BO3MOKHOCTH MeTOA.

[loTeHuMOMETpHA ¥ NOTEHLIMOMETPUYECKOE TUTPOBaHME. VIHIMKATOPHBIE 3JIEKTPOIBI U JIEKTPOJIbI
cpaBHeHusA. [loreHuman »snekTpoga Kak aHanuTUYeCKuid curdHan. Monomerpus. JlOHHAaHOBCKUU U
T y3noHHbIN noTeHuanbl. Kiaccudukaiysi HOHOCEIEKTUBHBIX IEKTPOAOB. YpaBHeHue Hukonbckoro-
OlizeHMaHa. MeTo/ bl KOJIMUYECTBEHHBIX OIPENEICHUM U yCI0BUs UX IpuMeHeHus. [Ipsamas noreHunomerpus
(pH-metpusi, wuoHoMeTpus). Bo3MoxxHocTm Merona. Metoasl  TUTpoBaHUs. (OO0paboTKa KPHUBBIX
HOTEHLIMOMETPUYECKOTO TUTPOBAHUS.

Bonbramnepomerpudeckue Meronabl aHanuza. Kiaccuyeckas mnossiporpadus. Ilomspo-rpammsl.
WnTepnperanms mossiporpamMMm. OCTaTOYHBIA W KOHACGHCATOPHBIA TOKH. YpPaBHEHHUE MOJIAPOrpaduIecKoit
BosIHBI  ['efipoBckoro-MnbkoBuua. [loreHnuman 1nojyBOJHBI Kak  KadyeCTBEHHAs  XapaKTEpPUCTHKA
AQHAJTUTHYECKOTO CUTHaNA. BeiOop u Ha3HaueHue nomsiporpaduueckoro (ona. [Ipenensueiii qudy3noHHbIH
TOK KakK KOJIMYECTBEHHAs XapaKTEPUCTUKA aHAJIUTUYECKOIO CUTHaja. AMIIEPOMETPUYECKOE TUTPOBAHME.
OOmast xapakTepuCTHKa METOAa M AaHAIMTHYECKOTO CHUTHama. BpIOOp yclIoBHH aMIiepoMeTpHUYecKUX
n3Mepenuil. llpuHnunuansHas cxemMa aMmrepoMerpudeckoro Turpoanus. Kpusele turpoBanus. 1Ipumepst
MIPaKTUYECKOr0 UCIIOIb30BAHMS METOIA.

Kynonomerpuueckuii MeTos1 aHanu3a

Knaccudukanusa metonoB KynoHomerpuu. KoandecTBo 37eKTpruecTBa Kak aHAIMTUYECKUI CUTHAIL.
[Tpsimast KylnOHOMETpUS M KYJOHOMETPHUYECKOE TUTpoBaHMEe. Pacder KosimMuecTBa DIIEKTPUYECTBA,
3aTpAueHHOT0 Ha JJIEKTPOXMMMUYECKylo peakuuioo. KynoHomerpuueckoe TutpoBanue. Bvibop TOKa
anekTponu3a. IIlpuHnKnmansHas cxema yCTaHOBKM Ul KyJIOHOMETPHUYECKOro TUTpoBaHMs. IIpakThueckoe
IPUMEHEHHE MeToAa. OJeKTporpaBuMeTpuyeckuit aHanu3. OOmas XapakTepucTHKa MeToja U
AQHAIUTUYECKOTO CUTHAJIA.

Pazoen 3. Xpomarorpaduueckue METOIbI

Oomas XapakTepUCTHKa  XpoMmaTorpapuueckux METOJIOB. Teoperuueckue OCHOBBI
xpomaTtorpauueckux MeTroaoB. XpomaTtorpamma. Ilapamerpsl ynepkuBanus. KauecTBeHHass
KOJINYECTBEHHAsT XAPaKTEPUCTUKHM aHAJTUTUYECKOTO CHUTHajla B KOJIOHOYHOH xpomarorpaduu. Pusuko-
XUMHYECKHE OCHOBBI Xpomarorpaduueckoro mnpouecca. Kiaccupukanuss meronoB xpomarorpaduu 1o
arperaTHOMy COCTOSHHMIO (ha3, 10 MeXaHU3My paszfeleHuss U crocoly odopmienus mporecca. CreneHb
pa3aeneHus U Kputepuil ceneKTuBHOCTH. Kputepuii pasnenenus. OnNTUMH3ALIMS MPOLECCOB pa3AesieHUs
cmeceit BemecTB. Koapduuuent pacnpenenenus. OcHoBHOe ypaBHeHHE Xpomarorpaduu. Ceszb (GopMel
BBIXOJIHOM KPHBOM C M30TEpPMOM pacrpesiesieHus] B KOJOHOYHOM Xpomarorpaduu. BeicoTa, sKkBUBaNeHTHas
TeopeTnyeckoi Tapenke. Kunernueckas teopus xpomarorpapuu. Ypasuenue Ban-Jleemrepa.

lNazoxkuakoctHas xpomarorpadus. OOmias XxapakTtepucTuka Mertoja. [IpuHIunuanpHas cxema
ra3oBoro xpomarorpacga. YCTpoHCTBO U Ha3HAaUYeHHUE y3710B XpoMaTorpada. TpeboBanus, nmpeabsBiseMble K
HENOJIBIKHOW M TOJABMXKHOU (a3am. Jlerektopsl. MeToasl HAEHTU(UKAMKA BEIIECTB B Ta30BOMU
xpomarorpaduu. MneHTudukanus KOMIOHEHTOB pa3JeNIeMbIX CMeCell ¢ MOMOIIBIO JOrapu(pMHUUYECKHX
MHJACKCOB ynepkuBaHusa. CrocoObl KOJMYECTBEHHOro aHanu3a. [IpuMepsl mpakTUYecKOro MCIOJIb30BaHUs
ra3oBoil xpomarorpaQuu.
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Kunkoctas  xpomarorpadus. Kiaccudukanuss MeTOIOB  KHIKOCTHOM  XpomaTorpadum.
Ocob6ennoctu BOXX. [IpuHnunuansHas cxema )UIKOCTHOTO xpoMarorpada. Tumnsr getekropoB B BOXKX.
XKunxocrHoancopbumnonnas BIXKX. HopmanbHo-(a3oBbiii 1 oOpamieHo-(ha30BbIii BapHaHTHL: COPOEHTHI,
UIIOEHTHI, paszzensemble BemiectBa. YpaBHeHue Hokxca. Mertoasl uIeHTHQUKALUK  BELIECTB U
konuuecTBeHHOro aHanu3a B BOJKX. Ilpumepsl npaktuueckoro ucnoib3zoBanus BOYKX. PacnpenenurenbHast
OymakHast xpoMatorpagus. KauecTBeHHas U KOIMUYECTBEHHAs! XapaKTEPUCTUKHU aHAINTHYECKOrO CHUTHAJA.
Obnacte mpumenenusi. I'enp-xpomarorpadus. IloaBwxkHast u HenonsmwkHas (as3pl. OOmiee ypaBHEHHE,
ONKCBIBAIOLlEE  Mpolecc renb-xpomarorpadguu. Bo3moxkHocTH — renb-xpomarorpaduu. Ilpumepsr
IPaKTUYECKOI0 UCI0JIb30BaHUA. IoHOOOMeHHast u MoHHast XxpoMartorpadus. TpeGoBaHus, NpebsaBiIseMble K
peakiusiM HOHHOTO oOMeHa. OcobeHHOCTH HOHOOOMEHHOHM XpomaTorpadun. KoHcranTa HOHHOTO OOMEHa.
N3orepmbl noHHOro oOmeHa. Karuonutsl U  aHuoHMTHL. Kosdduuument cenekruBHoctu. HMoHHas
xpomarorpadus. biok-cxema moHHOro Xpomarorpacda. Pazpernsromye M KOMIIEHCAIIMOHHBIE KOJOHKH.
AHaJMTHYECKHEe BO3MOKHOCTU METO/1A.

ABTOMaTH4YeCKM M aBTOMAaTU3UPOBAHHBIM aHanu3. Jlpyrue wmeronsl aHanmsa. JlucKpeTHbIE
aBTOMaTHueckue aHanu3atopbl. [IpuHuun neiictBua. HempepblBHBIM NPOTOYHBIM aHAIM3 M IPOTOYHO-
WHKCKITMOHHBIN aHanu3. [loHsaTtue o0 aHamuTH4eckoi macc-crekTpomerpuu. CymHOCTh MeTona. AHalu3
OpPraHUYECKUX BELIECTB. JIIEMEHTHbIIN aHaIN3.

4 O0bem yueOHOH TUCHMILINHBI

O0BeM TUCHUILTAHBI
Buj yueOHoii padoThl Axan, | Acip,
3E
4. 4.

Oo6mas TpyA0eMKOCTh TUCIHIIJIHHBI 3 108 81
KonrakTHasi padoTa — ayuTOPHBIE 3aHATHSI: 0,33 12 9
Jlexmun 0,11 4 3
JlaGopaTtopHsie padoTs (JIP) 0,22 8 6
CamocrosiTesibHasi padoTa 2,67 96 72
KoHnTakTHas camocTosITelbHas paboTa 0,4 0,3

2,67
CamocTosITeIbHOE U3YUECHHE Pa3/IeI0B AUCIUILIMHBI 95,6 71,7
Buj koHTpoOJIS: 3auer

AHHOTanus padoveil NPOrpaMmbl IUCHUIIIHHBI
«MartepuaJioBeeHue B 3JIeKTPOXUMHYECKOH TeXHOJIOTHI

1. Hesb AUCHUNIMHBI — TPUOOPETEHUE CTYACHTAMU 3HAHHM, TO3BOJISIFOIINX OIICHUBATh TOBEICHHE
MaTepUaAJIOB B YCIOBHUSAX OKCIUTyaTallMd, ISl CaMOCTOSITEIbHOTO PEIICHUS BOMPOCOB, CBSI3aHHBIX C
BBIOOpPOM MaTepHalioB 000PYIOBAHUS IIIEKTPOXUMUUECKUX MTPOU3BOJICTB.

2. B pe3yabTaTre u3yyeHusi AUCHUIJIMHBI 00y4aIOIMIACH TOJIKEeH:

Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

VK-2.2; YK-2.4; YK-2.8 YK-2.10; TTIK-2.1; I1K-2.2; TIK-2.3.

3uame:

- Kiaccu(uKaIuio, CTPYKTYpYy, COCTaB M CBOMCTBA MAaTepUATIOB U TMOKPBITUH, HCIOIb3yeMbIX, B
YaCTHOCTH, B TCXHOJIOTHAX BJ'IGKTpOXI/IMI/ILIeCKI/IX HpOI/ISBOJICTB;

- METOJBI TOJYYEHUS METAUIMYECKUX, HEMETALUINYECKUX U KOMIIO3ULIMOHHBIX ITOKPBITU;

- METOJIbI (PU3UKO-XMMHUYECKOTO BO3JICUCTBHUS Ha MaTepHall C 1EJIbI0 MOBBIIIEHUS €T0 KOPPO3ZHOHHOM
CTOMKOCTH;

- MapKHpOBKy MaTepI/IaJ'IOB, I/ICHOJ’II:SYCMBIX, B YAaCTHOCTH, B TCXHOJIOTUAX 3J'I€KTp0XI/IMI/ILIeCKI/IX
MPOU3BOJCTB, 10 POCCUHMCKUM CTaHIAPTAM;

- OCHOBHBIE KOHCTPYKIIMOHHBIE M ()YHKIIMOHAJIbHBIE MAaTEpHAIbI, TPUMEHSEMbIE B XUMHUUYECKOU
TEXHOJIOTUU U XMMUYECKOM anllapaToCTPOECHUN;

Ymemn:
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- paLMOHAJBHO MOA00paTh KOHCTPYKLUMOHHBIA Marepuan i SJIEKTPOXUMHYECKOTo Ipolecca C
Y4ETOM METOJIOB 3allUThl OT BO3MOXKHOT'O BO3JEHCTBHSI TEXHOJIOTMYECKOH CpEbl, PeCypcocOepexeHus: u
3alUThl OKPYXKAIOIIEH Cpenbl.

Bnaoemw:

- METOJaMM OIIPENEICHUs] CBOMCTB MaTepUaJOB U IOKPBITUH, HCIOIB3YeMbIX, B YAacTHOCTH, B
TEXHOJIOTUSIX IEKTPOXUMHUYECKUX IIPOU3BOJCTB;

- JTAaHHBIMM I IPUHATHSA KOHKPETHBIX TEXHUYECKUX PEIIEHUM U pa3paboTKe IIEKTPOXUMHUECKUX
TEXHOJIOTU.

3. Kpartkoe cogep:xanue JTUCUMIIIHMHbBI

Pa3nea 1. Beenenne. @U3UKO-XMMHYECKHE OCHOBbI MAaTePHAJIOBEICHHUS

MarepuanoBejeHUe Kak HayKa: ILeJd, 33aJauyd M 3HayeHue IUCHMIUIMHBL. OOmme TpeOGoBaHus,
IpeIbsABIsEMbIE K MaTepUallaM B 3aBUCUMOCTH OT YCJIIOBUH 3KCIUlyaTalluy. Pa3BuTue Hayku o MaTepuasiax.
Ponb pycckux ydeHbIX B pa3BUTHM HaykH. JlocTmkeHus B 00JaCTH CO3AaHUS HOBBIX MAaTE€PHUaIOB, TEXHUKO-
KOHOMHYECKasi A(P(EKTUBHOCTP WX MPUMEHEHHA. 3HAUYE€HHE MaTepualioB B PA3BUTUU XHMHUKO-
TEXHOJIOTUYECKUX ITPOLECCOB U 00ECIIeYeHUH UX O€30MacCHOCTH.

OCHOBHBIE NTOHATHUS O CTPOEHUH, CTPYKTYPE U CBOWCTBAaX MaTeprasioB. MeTO bl M3Y4YEHHUS CTPYKTYpPHI
Y CBOMCTB MaTEpHUAJIOB.

Crpoenne marepuanoB. OCHOBHBIC THITBI KPUCTAJUIMYECKHX perreTok. Kimaccudukanus KpucTanioB
10 THIIaM CBSI3U. AHU30TPOIUS CBONCTB KpUCTaJUIOB. CTpoeHHUE pealibHbIX KpUcTamioB. JledekThl peaabHbIX
KPUCTAJJIOB M MX BIJIMSHUE Ha CBOICTBa MeTajuloB M cryiaBoB. CBolicTBa auciokanui. Jluarpamma
«IUIOTHOCTh ~ Je(EeKTOB-IPOUHOCThY». Kpucramnuzauus MeramioB U ciaBoB.  CaMOnpou3BOJIbHAsS
KpucTayum3anus. HecamonpousBoibHas KpUcTaUTH3ausa. AMOpQHBIE MaTepHaibl. AJUIOTPOIHYCCKHE
IIPEBPALICHHS METAJLIOB.

CpoiictBa wmarepuanoB. [lokasarenn cBoiictB. Kiaccudukamus cBoiictB. MexaHuueckue,
du3nueckne, XMMHUUYECKHE, SKCIUTyaTallMOHHbIE M TEXHOJOIMUYECKHe CBoicTBa marepuainoB. [lokazarenu
MEXAHUYECKUX CBOMCTB, ONPEIENIIEMbIE IPU CTaTUUYECKUX MCIBITAHUSAX Ha pacTshKeHHE W u3rud. Merozbl
omnpezeyNeHuss TBEpAOCTH MaTtepuanoB. llokazarenn MeXaHMYECKMX CBOWCTB, OINpEACIsEMbIE IPU
JUHAMUYECKHUX U LIMKJINYECKUX UCTIBITAaHUSIX.

OcHOBBI TEOpHH CIUIABOB. JlMarpaMMbl COCTOSIHMS CIUIaBOB. TepMuHBI U onpeaeneHus. Jnarpammsl —
«coCTaB-CBOMCTBO». Da30BbIl COCTaB CIUIABOB. 3aBUCHUMOCTb MEXKIY CBOWCTBAMH CIUIABOB M THUIIOM
nuarpammbl coctosinus. [pasuno H.C. Kypnakosa.

Pazpnen 2. Meraininyeckne MaTepHuaJibl

Xeneso u cnnaBel Ha ero ocHoBe. Ctanu u uyryHsl. JKenesoyriepoauctbie criiaBbl. CTPYKTYpHI
CIJIAaBOB JKeJIe30-yIiaepo. JmarpaMMbl COCTOSIHUSL Kene30-1leMeHTUT. KoMIOHeHTHI, (pa3bl U CTPYKTYpHbIE
COCTaBJISIOLIME CTajel U OENbIX YYyTyHOB.

KOHCTpyKIIMOHHBIE METAJTIMYECKHE MaTephalbl. YIJIEPOJUCTBIE U JIETUPOBAHHBIE  CTaJM.
Knaccudpukanus craneid, omnpeneneHue MOHATHS KadecTBa cTanu (TpeOoBaHUS K KauyecTBy). BnmsHue
yriepojia U MOCTOSHHBIX (TEXHOJIOIMYECKHX) MIPUMEce Ha KauecTBO CTalIM, METO/bI YIYyYllIeHHs KauecTBa
cTaiu (MOBBILLIEHUE €€ KOHCTPYKLHMOHHOW MPOYHOCTH). BiusiHuEe nerupyrommx 3JIeMEeHTOB Ha CBOMCTBA
crami. KoncTpykumonusle cranu. MWMHcTpymeHTanmbHble cranu. Knaccudukanus — yriepoaMcTeix U
JIETUPOBAaHHBIX cTasiell. MapkupoBka craneid UyryHsl u TBepable ciuiaBbl. CBONCTBA M Ha3HAUEHHE YYT'yHa.
[Tponiecc rpadpuruzanmu. YyryHsl cepble, Oenble, KOBKHE, BBICOKONPOUYHBIE, MX CBOMCTBa, 00JIACTbh
PUMEHEHHU S, MapKHPOBKA.

Tepmuueckas oOpabotka. Teopus M MpakTUKAa TEPMUYECKOM M XHMHKO-TEPMHUUYECKONH 00pabOTKH
MeTaJIJIOB U cryaBoB. [Ipupoaa, MexaHu3M U yCIIOBUSI MPOTEKaHUS CTPYKTYPHBIX NPEBpAIICHUN B CTaJH.
Buasl repmuueckoit 06pabotku cranu: omxur | u Il poxa, monHbBIM U HEMOJHBINA OTXKHUT, HOpPMAJIM3ALKS,
3aKajka, OTHYCK. 3aKaJlMBaeMOCTh M IPOKAJIMBAaeMOCTh cTajneil. BrusuHue tepmuueckoir oOpaboTKHM Ha
MeXaHUYeCKue CBOMCTBa cTanu. Pu3nyeckue OCHOBBI XMMHUKO-TEpMUYECKOH o0paboTku. Huddyznonnoe
HACBILICHHE IMOBEPXHOCTU CTaJld HeMeTaulaMU. Buabsl U crnocoObl LeMeHTaluu. A30TUPOBaHUE CTaJu.
Huddysnonnas meramnuzanus. MoHHas XUMUKO-TepMudeckas 00padoTka.

[IBeTHBIE MeTaiIbl U CIUIaBbl HAa MX OocHOBe. OOIIas XapakTepUCTHKa U KIACCU(PUKALUS MEIHBIX
criaBoB. JlaTyHu, OpoH3bI, MEeJHO-HHUKeNIEBble CruiaBbl. OOIIas XapaKTepUCTUKA alFOMUHHUEBBIX CIUIABOB.
Jlepopmupyemble aqlOMUHUEBbIE CILIABbl, JUTEHHbIE allOMMHHMEBBIE CIUIaBbl. OOmIas XapakTepHCTHKa
MarHueBbIX CIIaBOB. JleopMupyeMble MarHueBble CIIaBbl. JIuTeliHbIe MarHUEeBbIe CIUTaBbl. TUTaH U CIUIaBBI
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Ha OCHOBE TUTaHa. BiusHue nerupyromux 3J1€MEHTOB HAa CTPYKTYpy U CBOMCTBA THUTAHOBBIX CIUIABOB.
bepunnnii v crutaBsl Ha €ro OCHOBE. TyroIJIaBKME METAJLIBI U CIIABBI HA UX OCHOBE.

[TopouikoBble MEeTAIIIMUECKUE MaTeprabl. MaTtepraibl ¢ 0COOBIMU JIEKTPUUECKUMU CBOWCTBAMH.

Pa3znes 3. OcHOBBI KOpPO3uM MeTAJI0B. [IpMHIMIIBI 1 METO/IbI 3AIMTHI OT KOPPO3HH.

OcHOBHBIE IPUYHHBI KOppo3uH MetaiwioB. [Tokazarenu koppo3un. Knaccudukanus Koppo3HOHHBIX
npoueccoB. Xumudeckas Kopposus. ['azoBas koppos3us. Koppo3us B KUIKOCTAX — HEIIEKTPOJUTAX.
OnexTpoxumuueckas kopposus. Knneruka snekrpoxuMudeckoil kopposuu. Kopposust MeTamioB B yCIOBHIX
TEXHOJIOTMYECKUX CPe] XUMUYECKUX IPOU3BO/JICTB.

[IpuHuunel “  MeToAbl 3alUTBl  OT KOpPpo3uH. KOpPpO3MOHHOCTOMKHE METaUIM4EeCKue U
HEMETAJUIMYECKUE Marepuaibl. MeTolbl 3alMThl MAlllMH W allaparoB XUMHYECKUX IPOU3BOACTB OT
KOppo3uu. IHruOUTOPBI KOPPO3UH. DIEKTPOXUMHUYECKAS 3aIIUTA. 3AIIUTHBIC TOKPBITHS.

Pa3nea 4. Hemeranuyeckue MaTepuaJbl

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeArHeHUuH. CTpOeHHE M CBOMCTBA IMOJIMMEPOB.
TepMopeakTUBHBIE M TEpMOIUIACTUYHbIE MonuMepbl. CTpoeHue u cBoicTBa IutactMacc. (OCHOBHbIE
Pa3HOBHUIHOCTY IPOMBIIUICHHBIX IOJMMEPOB U ITACTMACC. | 'a30HANOJHEHHBIE MIACTMACCHI.

OCOOCHHOCTH CTpPOEHUs, CBOWMCTBAa PE3WHOBBIX MaTepHasioB. Pe3uHbl 00IIero Ha3zHAYEHUS,
CHelallbHbIe PE3UHBI U 00JaCTU UX PUMEHEHHS.

Jlaxoxpacounbie marepuaibl (JIKM). OcnoBubie Buabl JIKM. Kpacku, naku, TpyHTOBKA, IINATIEBKA.

Kepamnueckne marepuanbl. KOHCTpyKLMOHHAsl, MHCTPYMEHTajdbHas U TEXHUYECKas KepaMuKa.
Heopranwndeckoe crekno. Knaccudukaius CTEKoJl MO Ha3HAYEHUIO W oOnactu npuMeHeHws. CHTaIUIHL.
['padut. AcbGect. CBoiicTBa 1 007aCTU IPUMEHEHHUS.

JlpeBecHble KOHCTPYKIIMOHHBIE MAaTEPUAJIbL.

AHTU(GPUKIIMOHHBIE METAJUIMYECKUE U HEMETANTNYECKUE MaTePHAIIbI.

Komnozunmonnsie marepuansl (KM). OOmasi xapakTepuCcTHKa KOMIIO3MIMOHHBIX MAaTEpHAJIOB.
HucnepcHo-ynpouennbie KM, cnoucteie KM, BonokHucteie KM. Komno3uuuoHHbIE MaTepuanbl Ha
MeTaJIIM4YecKol U HemeTauinyeckoil ocHoBe. CAII (crieyeHHbIE aTlOMUHUEBBIE IOPOLIKK). ApMUPOBaHHbBIE
noJIMMEpHbIE Marepuanbl. KepaMuueckue KOMIIO3UIIMOHHBIE MaTepuaibl. YTJIEPOJHbIE KOMIIO3UIIMOHHBIE
MaTepuabl.

[ToHsATHS 0 HAHOTEXHOJOTUsAX, HAHOMATepHUaax.

Pa3nes 5. JxoHoMHMYeckH 000CHOBAHHBIH BbIOOP MaTepuasioB.

BbiOOp KOHCTPYKIIMOHHBIX ~MaTe€pHajoB JUIsl KOHKPETHOTO TEXHOJOTMYECKOro IMpoliecca.
Boui6op matepuanoB [u1st 000pyn0BaHUs 3IEKTPOXUMHUECKUX MTPOU3BOJACTB. Kputepuu u anroput™M Beioopa
KOHCTPYKLIMOHHBIX MaTepUaJIOB. DKOJOTNYECKUE U IKOHOMUYECKUE ACIIEKThl MAaTEpUAIIOBEACHHS U 3aIIUTHI
MaTepuaioB OT KOPPO3HH.

4. O0beM y4eOHOH JUCHHUIIINHBI

OOBbeM TUCHUITIMHEI
Bunpsl yaeOHOM paboTh

3E ‘ Axkan. 4. ‘ Actp.u.
OO0mas TpyA0eMKOCTh JUCIUIIJIUHBI M0 Y4eOHOMY TJIAHY 3 108 81
KonTakTHas padoTa - ayIMTOPHBIE 3aHATHS: 0,22 8 6
Jlexuu (JIek) 0,22 8 6
CamocrositesibHas padora (CP): 2,78 100 75
KonTakTHas camocTosTenpHas padoTa 0,2 0,15
2,78

CamocTosiTeTbHOE U3YUYEHHE Pa3/IeNIOB AUCITUILIMHBI 99,8 74,85
Bua konTpoas: 3auer
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AHHOTanus padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«IIpoekTHpPOBaHME MPOLECCOB U ANMNAPATOB XUMUYECKOH TEXHOJIOTHM»

1 Lesb IMCUMNJIMHBI - CYIIIECTBEHHO PaCIIUPUTh, CHCTEMATU3UPOBATh U UCIIOJIb30BATh Ha MPAKTUKE
3HaHUH OCHOB THAPABIWYECKHX, TEIJIOBBIX M MAacCOOOMEHHBIX MPOIECCOB XHWMHYECKOH TEXHOJIOIHH,
MO3BOJIAIOIIMX BBITYCKHUKAaM OCYILECTBISATh HAYYHO- HMCCIEAOBATEIbCKYI0 M IMPAKTHYECKYI0 paboTy Ha
NPENPUATHSIX.

2 B pe3yjbTaTe H3yYeHHUs] TUCHHUIIMHBI 00yYarOIHiics T0JIKeH:

Obaadoams CleyOUMMU YHUBEPCAIbHBIMU KOMIIETEHIUSMU U UHIUKATOPAMU UX JTIOCTHKEHUSI:

VYK-2.1, YK-2.2, YK-2.3, YK-2.5, VK-2.6, YK-2.7, YK-2.8, YK-2.10, YK-4.2, TIK-1.1, TIK-2.3.

3namo:

- METOJIBI pacyeTa TeIuIo- U MaCCOOOMEHHBIX almaparos;

- OCHOBHbIE MPUHIUIIBI OPraHU3aIUHU IPOIECCOB XMMHUECKON TEXHOJIOTHH;

- TUTIOBBIE MTPOIECCHI XUMHYECKON TEXHOJIOTHH, COOTBETCTBYIOIIHE allapaThl © METObI MX PAacUeTa;

- METO/Ibl COCTaBJICHUS TEXHOJOTHYECKUX CXEM C HAaHECEHHEM BCeX aIllaparoB.

Ymemn:

- COCTaBIISATh MaTepUaibHbIC U TEILIOBBIE OANAHCHI JI CUCTEM Ia3-KUAKOCTb;

- pacCUMTHIBATH APAMETPHI TEIUIO- 1 MACCOOOMEHHOTO 00OPYAOBaHUS M HACOCOB;

- moAOupaTh cTaHAapTHOE 000pyAOBaHKE, UCIIOIB3YEMOE B XUMUYECKOM MPOMBIIIIEHHOCTH.

Braoemyo

- METOJIOJIOTHEH pacueTa OCHOBHBIX MapaMeTPOB THIPOMEXaHMYECKHX, TEIJIOBBIX U MACCOOOMEHHBIX
IIPOLIECCOB;

- OCHOBAaMH IMPaBUJIBHOTO TOI00pa TEIJI0 U MacCOOOMEHHOT0 000pYyI0BaHMUS;

- METOJAaMH COCTaBJICHHUS TEXHOJOTMYECKMX CXeM U Tpau4eckoro M300paKeHHS OCHOBHOTO
000pyOBaHUS.

3 KpaTkoe coaepikanue TUCHUNIHHBI

Beeoenue. ®u3nKo-XxMMHUYECKHE OCHOBBI U OCOOCHHOCTH YCJIOBHIA MPOBEIECHUS IIpoIecca
pa3aeneHus KHUJIKUX TOMOTEHHBIX cMecel pekTuukanueir. Onrcanue MpUHIUIHAIBHON CXEMBI
pPeKTU(UKAIIMOHHON YCTaHOBKU HEMPEPBIBHOTO AeiicTBUsl. CpaBHEHHE U 00JIaCTH MPUMEHEHHUS HacaJOUHbIX
U Tapelb4aThiX KOoJOHH. [locTpoeHre paBHOBECHOH JIMHUYM HAa OCHOBE TIOJYYCHHBIX HHIUBUIYaTIbHBIX
3aJaHuH.

Pazoen 1. Pacuém pekmughukayuoHHoU KOJIOHHbL

1.1._Pacuém nacadounoii pekmughuxayuoHHOU KOJIOHHbL HeNpPepblBHO20 Oeticmaus (018 mpex
pazmepos HacaoKu).

MarepuanbHblii  OanaHc KOJOHHBL. Pacu€r MuHUManbHOrOo U pabodero (¢ierMoBOro 4yucia.
[TocTpoenue pabounx nuHu. Pacuét ckopocTu mapoB u AuameTpa KoJoHHbIL. OmnpeiesieHrne BEICOTHI HACAIK!
0 MOJU(HUIMPOBAHHOMY ypaBHEHMIO Maccoorepenadu. OmnpeesneHne oOLIero 4uciaa U BBICOThI €IUHUIL
nepeHoca. Pacuér rupaBIn4eckoro COnpoTUBIIEHNS HACAAKH.

1.2. Pacuém mapenvuamou pekmuuxaytuoHHoU KOJIOHHbL HENPepbl8HO20 Oelicmaus

[IpenBaputenbHblii BEIOOpP Tapenok. MatepuanbHbIi OajlaHC KOJIOHHBI. Pacdyér MUHMMAaIbHOTO U
pabouero ¢uierMoBoro uncnia. Pacuer ckopocTu napoB U AuMaMeTpa KOJIOHHBI. [locTpoeHne pabouyunx JUHUH.
Omnpenenenne BbICOTHI CBETIIOTO €105 )KMIKOCTH Ha Tapelike U mapocoaep:kanus bapooraxHoro ciosi. Pacuér
K02 PHIIMEHTOB Maccoonepeaayn, o0IIero Yuciia equHuIl nepeHoca, 3¢ pextuBHocTH o Mapdpu. Pacuér
BbICOTHI KOJOHHbI Ha ocHoBe KIIJI mo Mbpdpdpu ¢ mnocTtpoeHueM KHHETHYECKOW JHMHHUU. Pacuér
THJIPABINYECKOT0 COMPOTUBIICHUS KOJIOHHBI.

1.3. Cpasnenue oanHvix pacuema HAcadoyrou u mapeaviamotl kononH. ConocmasieHue OaHHbIX,
HONYUEHHBIX NO NPOCPAMMAM KOMALIOMEPHBIX U PYUHBIX pACUémos. Buloop KonoHHbl

Pa3zoen 2. Pacuém u 6b160p menioooMeHHUKO8

Pacuér 1 BbI00p TEI000MEHHHUKOB 10 00IIeH cXeMe: -pacyeT TEMIOBOM Harpy3KH; - ONpeeIeHue
TETUTOBOTO PEXKHMMa M CPEeTHEH IBMKYIIEH CHUIIBI; - MPUOIIMKEHHAs OlleHKa K03 (GHUITMEeHTOB TeIIooTaauH,
Ko uLMeHTa Teronepeaadu, MoBEPXHOCTH Fop; - BEIOOP THIIA M HOPMAIM30BAaHHOI'O BapuaHTa
KOHCTPYKIIMH; -ONpeieTICHHEe TapaMeTPOB KOHCTPYKIIUHU (HAIIpUMeED, JJIsT KOKYXOTPYOHOTO
TEMIO0OMEHHUKA: YUCIIa TPyO U YKciia X0JI0B, AUaMeTpa TpyO, TuamMeTpa KoxKyxa, IOBEpXHOCTH
TEMI000MEHHUKA Fyopy U AP.); - COTMIOCTaBIEHUE OPUEHTUPOBOUHOM Fop U Fropy; - COMIOCTaBICHNE TaHHBIX,

111



MOJTyYEHHBIX TI0 TPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX PACUETOB; -TUIPABINYECKUN pacyeT; - BEIOOp
ONTUMAJIFHOTO BapuaHTa TEIJIO0OMEHHHUKA.
2.1. Pacuér Ko)XyxoTpyOUaTOro UCIIapUTEsl.
2.2. Pacuér xoHaeHcaTopa (KOKyXoTpyOyaToro WiH IJIaCTHHYATOTO).
2.3. Pacuér mogorpeBarens (KOXKyXOTpyO4aToro WiH IIACTHHYATOTO).
2.4. Pacu€t XonoInIbHUKOB JUCTHILIATA U KyOOBOTO OCTaTKa (KOXKYXOTPYyOUaThIX WU IJTACTHHYATHIX ).
Paszoen 3. I'uopoounamuueckue pacuémoi
3.1 Pacuét ruapaBIu4eckoro CONpOTUBIEHUS TPYOOIIPOBOIOB
3.2. Pacuét onTUMaJIbHBIX THaMETPOB TPYOOIIPOBOIOB
3.3. Pacuér u mogdop Hacocos
Pazoen 4. I'paguueckoe ogpopmnenue
TexHonornyeckast cxema. PeKkTH(HUKaIIMOHHAS KOJIOHHA OIIPEICIIEHHOTO THIIAa C U300pakKeHUEM
JeTaniell KOHTaKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B pazzene 1.
4 O0bem yueOHOH THCHMIIINHBI

Cemectp
. 2 cemec
Bun yuebnoit paboTbl Axan. | Actp.
3E
q, q,
O01masi TPy10eMKOCTh TUCIHIIHHbI 2 12 54
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 0,11 4 3
[Tpaktuueckue 3ansatus (I113) 0,11 4 3
CamocrositesbHas padora (CP) 1,89 68 51
KoHTakTHas camocTosiTelbHas paboTa 0,2 0,15
CaMOCTOSATEIbHO H3YUYCHHE Pa3ICIOB JUCITUTLUIHMHBI 1,89 67,6 50,7
Kypcosast pabota 0,2 0,15
Bua uTOroBOro KOHTpoOJIs: 3auer

AHHOTan U padoyeil NporpaMMspl JUCHUIJIMHBI
«Teopernyeckas 3T1eKTPOXUMHUSD)

1 Heas (ucuMNJIMHBI — IPUOOPETEHNE 00yUYAIOITUMUCS 3HAHUM U KOMITETEHIIUI B 00JIaCTH HAyYHBIX
OCHOB DJJIEKTPOXUMHUYECKHX TIPOIECCOB, BKJIIOYAas PABHOBECHBIC W HECPABHOBECHBIC SIBJICHHUS B
INEKTPOXUMHUUYECKUX CHCTEMaX, a TAK)Ke M3YUYEeHHE CTPOSHUS TPaHUIlbl pa3zena (a3 v MpoTEeKAroNIUX Ha Hel
ANEKTPOXUMHUYECKUX MPOIIECCOB.
2 B pe3yabTaTe H3yYeHHUs] TUCHUILINHBI 00YYAIOIUIICS 10JI5KEeH::
Obnadams CleayOINMMU KOMIIETEHIIUAMH U UHANKatopamu ux aoctxenus: [1K-3.1, TIK-3.2, TIK-
4.1, I11IK-4.2, T1IK-4.3.
Buame:
- OCHOBHBIC TIOHATHS W OIPEAETCHHUS TECOPETHUYECKON SIEKTPOXMMHH; THIBI SIEKTPOXUMHUUYECKUX
CHCTEM, MX COCTaBHEIC YaCTH U CBOMCTBA;
- CTpOCHHE TpaHUIBl pazaena ¢a3, a TaKkKe MEXaHU3Mbl DSJICKTPOXMMHUYECKUX pEeaKIHid, HuX
TEPMOJUHAMHKY U KHHETHKY.
Ymemo:
— HaXOJIUTh B3aUMOCBSI3b MKy TIPUPOJIOH JICKTPOXUMHUIESCKOH CHCTEMBI U MPOIECCAMU, KOTOPHIE
MOTYT B HEel IPOTEKATh, MEKY CTPOSHUEM TPaHUIIBI pa3jiena a3 U MEXaHU3MaMHU MPOLIECCOB; MPABUIHLHO
chopMyIUPOBATh 33a7a4y MPHU IMOCTAHOBKE AJICKTPOXHMMHUYECKOTO HCCIICIOBAHUS M pa3paboTarth MyTh €
pelIeHus.
Brnaoemw:
— TeXHUKON U3MEPEHUI PAaBHOBECHBIX U HEPABHOBECHBIX MAPaAMETPOB IIIEKTPOXUMUIECKUX
IIPOIIECCOB; METO/IAMHU aHAIM3a PE3YJIbTATOB OINPEICICHIS TEPMOUHAMUYCCKHX XapaKTEPHUCTHK
MPOIIECCOB;
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— TEXHUKON U3MEPEHUH KMHETUKH IEKTPOXUMUYECKUX MTPOLIECCOB; METOJAMM aHAIN3a PE3YyIbTaTOB
ornpezeNeHus] KHHETHYECKUX XapaKTePUCTUK MPOLIECCOB.

3 KpaTkoe coaep:kaHue QU CHUNTHHBI

Pazoen 1. Beeoenue. Ocroeubie nonsamus snekmpoxumuu. 3axounvt Papaoest

1.1. Ilpenmer u coxaepKaHHME DSJIEKTPOXMMMH. 3aJauyd JUCHMILUIMHBL. Pojib 3yeKTpoXuMmMuu B
COBpEMEHHOM Hayke U TexHuKe. OCHOBHBIE TOHSATHSI.

1.2. Knaccudukanus mpoBOJHHUKOB U MTPOXOXKIECHUE TIOCTOSHHOTO AJIEKTPUYECKOTO TOKA Yepes IeTb,
BKItouarouryto nposoguuku | u Il pona. Katogusie u aHoqHBIE peakiium.

1.3.  OcHOBHBIE THUNBl DSJIEKTPOXUMHUYECKHMX CHCTEM. OJEKTPOJIM3 KaK  OKHCIUTEIbHO-
BOCCTaHOBUTENBHBIN Tponecc. Kiaccudukanus 3meKTpoAHBIX peaKiuii.

1.4. 3akonsl @apanes. YUucno @apanes. Boixoa no Toky. KynoHnoMmerpsl.

Pasoen 2. Tepmoounamura 31eKmpoxumMudeckux cucmem

2.1. DAEKTPOXUMHYECKHI IMOTEHIIMAT M DJICKTPOXUMHUYECKass cBoOonHas »Heprus ['uboca. Cas3b
paBHoBecHOU D/IC AIEKTPOXUMHUYECKOM 1T ¢ MAKCUMAIIBHOM paboToi 1 n3MeHenneM sHeprun [ udoca.

2.2. VYpaBuenusi Hepncra. BopopoaHas mikajga »3J€KTPOAHBIX MNOTEeHIMAN0B. CTaHIapTHbBIE
noreHmaibl. Kiaccudukanus s5nekTpogoB. DIeKTpOoAbl CPaBHEHHUS.

Pa3zoen 3. Ckauku nomenyuana Ha (pazosvix epaHuyax

3.1. Ckauku noreHuuana Ha (a3oBbIX IpaHunax. [lOBEepXHOCTHBINA, BHEIIHUNW U BHYTPEHHHM
noteHuuansl. Bonbra- u raigpBaHu-moTeHIManbl. DJ[C kak cymMma raibBaHH-MOTEHIMAIOB M BOJbTA-
HNOTEHLIUAJIOB.

3.2. YcnoBus paBHOBECUsI MEXKIY KOHTaKTUpyromumMu (gazamu. YpaBHeHnue HepHcera nms ranbBaHu-
NOTEHLMaNA.

Pa3zoen 4. Hepasnogechvie a61eHus 8 pacmeopax 21eKmpoiumos

4.1. Iuddy3us m murpanus HoHOB. YpaBHeHne Hepucra—Oumreitna. Jnddy3noHHbii TOTEHIAAT:
€ro OlLIeHKa U yCTpaHEeHHeE.

4.2. YpaenbHas M SKBUBAJEHTHBIE 3JEKTPONpPOBOAUMOCTU. [lOABMXKHOCTM HOHOB. AHOMAalbHas
MOJIBU’KHOCTbh HOHOB BOAOPO/Ia U THAPOKCHUIIA.

4.3. Yucna mepeHoca W METOABl UX OIpeAesieHHs. 3aBUCUMOCTb YHCEN IepeHoca OT COCTaBa
aMeKTponnTa. bananc KaToAHOrO U AHOAHOTO MTPOCTPAHCTB ANEKTPOXUMUYECKON SYCHKU.

4.4. DneKTponpOBOIHOCTh HEBOJAHBIX PACTBOPOB, PACINIABOB U TBEP/IBIX DJIEKTPOJIUTOB

Pasoen 5. [sotinou snexmpuueckuii cnoui (3C) na epanuye medxncoy 21eKmMpoooM U pacmeopom
neKmpoauma

5.1. Mexanu3Mm obpa3zoBanus u npupoja 19C B 3IeKTPOXUMHUECKUX CUCTEMaX: BO3HUKHOBeHUE [1DC
3a cuéT nepeHoca 3apsyKEHHBIX YacTHI] Yepe3 MeK(a3Hyro TpaHUIly IPU YCTAaHOBJIEHUH 3JIEKTPOXUMHUUECKOTO
paBHOBecHs. VOHHBII CKayoK IOTEHIMANA; HYJIEBbIE pAcTBOPbl M IOTEHIMAI HYJIEBOIO 3apsja;
panuoHanbpHas (MPUBEACHHAS) KA AIEKTPOJAHBIX TOTEHIINAJIOB.

5.2. O6pazoBanue /IDC 3a cuér mojBeACHHUs 3apsAA0B OT BHEIIHEr0 MCTOYHMKA TOKA; UIEATBHO
HOJIIPU3yEMbIE U HETIOJISIpU3YyeMbI€E AJIEKTPoibl. TOK oOMeHa.

5.3. SIBnenus ancopbumu npu odpazoBanuu JIIC. OOpazoBanue [IDC 3a cuér cneumduyeckoit
a7copOLMK MOHOB U MPEANOYTUTEIBHON OPUEHTAIMH MOJSIPHBIX MOJIEKYJ PACTBOPUTENSI U PACTBOPEHHBIX
BELIECTB.

5.4. DNeKTpOKaANMWJUIAPHBIN METO/ U3yUYeHHUs ABOMHOTO 3eKTpudeckoro cios. [ToBepxHocTHas dasza
U OTHOCHUTEJIbHbIE TOBEPXHOCTHBIE N30BITKA HOHOB; CBSI3b TOBEPXHOCTHBIX M30BITKOB HOHOB CO CBOOOIHBIM
3apsA0M KOHTaKTUpYrOHX ¢a3. M3mepeHre norpaHuyHOro HATSHKEHUS Ha JKUJIKMX 3JIEKTPOJaxX; OCHOBHOE
ypaBHEHHE AJIEKTPOKAMMUISIPHOCTH; aJicopOLmoHHoe ypaBHeHue I ' nb0ca u 1-e ypaBHenue Jlunnmana.

5.5. BnusiHre KOHIIEHTpaIK TOBEPXHOCTHO-HEAKTUBHOI'O U TIOBEPXHOCTHO-AKTUBHOTO AJIEKTPOJIUTOB
Ha sneKTpokanuisipHyto kpuByio (OKK). Bausaue cnenuduueckoit aacopOIuy HOHOB U NMOBEPXHOCTHO-
aKTHUBHBIX opranndeckux BeuiectB Ha DKK, moBepxHOCTHBIE N30BITKM HOHOB U paclpeieseHle MoTeHIrana
B JI2C.

5.6. EmMkocTh MexdasHOM TpaHMIBI pasjiea SIEKTPOJ | pacTBOP >JIEKTPOIMTA. DKBHBAJEHTHbIE
aeKTpuuecKkue cxeMbl. Metoel u3yuenus J2C.

5.7. Monenu J1D3C I'enpmroneia, ['yn-Usnmena, tepra u I'pama. JlocToMHCTBA U HETOCTATKU dTUX
MOJEIIEH.
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5.8. IIpencrasnenue o JI9C kak o miockoMm KoHaeHcaTope; yuet nuddysnoit npupoast J13C; npupona
U 3apsan miotHoro u auddysHoro cnoés no llrepry. Monenu I'pama (c yuérom u 6e3 ydera AMCKPETHOM
IPUPOIBI 3apsaa crieupUIecK aJjcoOpOUPOBAHHBIX HOHOB).

5.9. VYpasuenue Ilyaccona—bonbsiimana. OOiiee BeIpakeHHE JJIs TOTCHIIMAIA BHENTHEH IJIOCKOCTH
I'enpMrosnbiia; yacTHOE U MpeAebHBIE BhIpaxeHus. D¢ dexTuBHas Tonumua auddy3Horo cios.

Paszoen 6. Hepasnosechvie s1ekmpooHbvle npoyeccol

6.1. BBeneHue B 2IEKTPOXUMHUYECKYIO KUHETHKY.

6.2. OnpenaeneHue NepeHanpsiKEeHusi U MoJsgpu3andu. PAaBHOBECHBIM U CTallMOHAPHBINA MOTEHIUAIIBI
anekTpoaa. Ilonsatue 06 oOpaTUMbBIX M HEOOpaTUMBIX 3ekTponax. [Ipu3Haku yCTaHOBIIEHUS B CUCTEME
PAaBHOBECHOI'O MOTEHLMANA. 3HAKU NEPEHANPSDKEHUs M NoJisipu3anuu. MeToasl onpeneneHus oTeHuuana
3JIEKTPO/IA MO TOKOM.

6.3. OCHOBHBIE CTaguU D3JIEKTPOXUMHUYECKON peakiuu. [loHsATHE O IUMUTHpYIOIIEH CTaAuU U
CTEXHOMETPUYECKOM YHCIIE CTaIuU (Ha MPUMEPE PEaKIH BhIECICHUS BOAOPOIA U3 KUCIIBIX PACTBOPOB).

Paszoen 7. Jlughghyzuonnas kunemuxa

7.1. CymmapHbIi MOTOK U €ro cocrasistomue. CBA3b CYMMapHOIO IMOTOKa C IJIOTHOCTBIO TOKA.
Juddy3noHHBIN, MUTPALIMOHHBIA U KOHBEKTUBHBINA TTOTOKH.

7.2. llepsoii 3axkon @uka. Kosdduuument auddysun. IlonBuwkHOCTH HOHOB, €€ CBSI3b C
koo unmentom nupdysun (ypasaenne Hepacra—OiHIuTeiina).

7.3. PacmpeneneHre KOHICHTPAllMd B MPHUAJIEKTPOJHOM CJIO€ MPHU CTAMOHAPHOW AUPPYy3HH.
D¢ dexruBnas TommuuHa guddysuonnoro cnos. [Ipenenbras mIOTHOCTH TOKA. KOHIIEHTpaIus y MOBEPXHOCTH
AMEeKTpoAa, (PU3NYECKUN CMBICT 3TOW BeNUYUHBL. [IpeAenbHbI MOTOK W MpefelibHas MIOTHOCTh TOKAa B
pacTtBope ¢ M30BITKOM HHIU(P(HEPEHTHOTO DJIEKTPOJIUTA MPH €CTECTBEHHONW M BBIHYXIEHHOW KOHBEKIIHH.
Bpamaromuiics TuCKOBBIM snekTpon. YpaBHenue JleBuua. YcrtanoBineHue AUQPHY3HOHHON MPUPOIBI
IpeIeNbHOr0 TOKa U onpeaeneHne kodddunuenta nuddy3ur HOHOB € MOMOIIBIO BPAIIAIOMIETOCS JUCKOBOTO
3JIEKTPOJA.

7.4. BrusiHue MUTpalid MOHOB HA BEIMYMHY TPEIETbHOTO TOKA. TOYHBINA M MPUOMMKEHHBI METO/IbI
y4éta murpaiuu Ha npumepe psga MoaensHbix pactBopoB (HCI, KCI+HCI, NaxS:0g). SBnenre sk3anbranuu
MUTPALIOHHOT'O TOKA.

7.5. Auddy3noHHOE MEepeHanpsKeHne MU IEKTPOOCAKICHUU U aHOJTHOM PACTBOPEHUU METAIIIOB.
VYpaBHeHHE TOJAPU3AIMOHHON KPUBOM ISl KATOJHBIX M QHOJHBIX PEaKIUi B OOPATUMBIX OKHCIUTEIHHO-
BOCCTaHOBUTEINIbHBIX CUCTEMAX M MpU 00pa30BaHUU U paCTBOPEHUH amaibraM. [ToTeHIan u TOK MoJTyBOJIHBI.
[Tanenue notenuuana B 1udpPy3nonHom cioe. Ponb uncen nepeHoca.

7.6. Hectaunonapnast nu¢p¢ysus. JuBepreHuus cymMMapHOro mnoroka. BTopoit 3akoH @uka.
W3meHeHust KOHLIEHTpallMy BO BPEMEHU M YCJIOBUS, IPU KOTOPBIX OHU BBIPAXKAIOTCS BTOPHIM 3aKOHOM DuKa.

7.7. HectaunonapHast 1udy3usi B MOTEHIMOCTATUYECKUX YCIOBUAX. [ paHUYHbIE YCIOBUS U pELLICHHUE
ypaBHEHHUs BTOporo 3akoHa duka B ciiydae mIOCKOro anekTpoaa. Ilpopunu koHIEeHTpanuil 1 3aBUCUMOCTD
OpeleNbHOrO0 TOKa OT BPEMEHM B Cllydyae HeCTalMOHapHOM nud@y3uu K IUIOCKOMY D3JEKTpOIy B
MOTEHLIMOCTATUYECKUX YCIOBUSX.

7.8. HecranuonapHas quddy3us B MOTEHUUOCTATUYECKUX YCIOBHUSAX K C(hepHuecKOMY JIEKTPOIY.
OcHoBbl Ki1accuueckoi nossiporpapuu. @akTopsl, BIUSIONINE HA BEIUYUHY NPEACIbHOTO TOKA. Y paBHEHUE
WNnpkoBUYa A7 MIHOBEHHOTO M CpEIHEro TOKOB (BBIBOX). YpaBHEHHE MOISPOrpaduyeckoil BOJIHBI
I'eiipoBckoro—MnekoBuya (BeIBOA). llpuMeHeHue mnossporpaguu Ui aHATUTHYECKUX Lened u Ut
UCCJIEOBAHMSI KHHETUKH 2JIEKTPOXUMHUUECKHUX PEAKIIUM.

7.9. Hecrammmonapuass muddy3uss K TUIOCKOMY OJJIEKTPOAY B TalbBAaHOCTATUYECKUX YCIOBHSX.
I'pannuHble yCOBUS M pELIEHHWE YPAaBHEHUS BTOpOro 3akoHa ®Puka B ciaydae IUIOCKOTO DJIEKTPOJa.
Pacripenenenne KOHIEHTpauuu B NPUAIEKTPOJHOW 30He. YpaBHeHus CoHpa u Kapaorianosa.
XPOHOIIOTEHIMOMETPHSI.

Pa3zoen 8. Dnexmpoxumuueckoe nepenanpsdicenue

8.1. OcHOBHBIE ypaBHEHHMSI TEOPHUHM 3aMEJIEHHOTO pPa3psna. DIEKTpOHHbIE TepMbl. COOTHOLIEHHE
bpencrena—llonsan—CeméHOBa W MPAaBOMEPHOCTh €ro IPUMEHEHUs [UIi PAacCMOTPEHHsS KHWHETUKH
JJIEKTPOJHBIX TPOLECCOB. BiusHHE CKaukoB MOTEHIMajla B 00JacTh MeX(a3HOH TIpaHULBI U PaOOTHI
crenuaeckoit agcopOuu Ha U3MEHEHHE CTAaHJAAPTHOW AIEKTpOXUMUUYecKor sHeprun ['mb06ca u sHeprun
aKTUBAIMM KaTOTHOW M aHOAHOW peakuuil. Koadduuuents: nepenoca. OObIuHBINA, 0€3aKTUBAMOHHBIA U
6e30apbepHblil pa3psaa. MicTuHHas, reTeporeHHas 1 U3MepeHHast KOHCTaHTbl CKOPOCTU. DaKTOPbI, BIUSIONINE
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Ha KOHCTaHTHI ckopocTH. Tok oOMeHa. YpaBHenue donbMepa, ero 4acTHbIE CIIydau MPH MajbIX U OOJBIINX
nepeHanpsbkeHusX. YpaBHenne Taderns. YpaBHeHHs 4acTHOHN M TIOJTHOM MOJSPU3AIIMOHHBIX KPUBBIX.

8.2. BoiBox n ananu3 ypaBHeHUst @pyMkuHa. DakTOpBl, BAUSIOLUIUME HA BETUYUHY
3JIEKTPOXUMHYECKOTO MEPEHANPSIKEHNUS.

8.3. BiousHue npupoasl MeTaia 3J1EKTpoAa U IPUCYTCTBUSI B PacTBOPE MOBEPXHOCTHO-aKTHBHBIX
MOHOB Ha MEpPEHAINPSKEHNE BblIeIeHUs Boaopoaa. Biusnue pH Ha nepeHanpsbkeHre BBIACIEHHUS BOAOPOAA
B PaCTBOPAX C NOCTOSHHON MOHHOM CWJION U B PACTBOPAX YUCTHIX KUCIOT U OCHOBAHUM.

8.4. Bousnue ancopOuun [TAB Ha KHMHETHKY 3JIGKTPOBOCCTAHOBJICHHS MOHOB METAIOB. D(PGHEKT
JlomkapéBa. [Ipenenbubliit ancopOionnsblil Tok. [IpencraBienne o BRIpaBHUBAIOIIKX J0OABKaX U MEXaHU3ME
HUX JICUCTBUSL.

8.5. KuHeTuka »JIEKTpPOBOCCTAHOBIIEHUSI AaHHOHOB Ha mpumepe mnepcyibdar-uona. Dopma
HOJSIPU3ALMOHHON KPHBOHM, BIUSHHE MPUCYTCTBUS HMHAU(PPEPEHTHOTO HIIEKTPOIUTA HAa KHUHETHKY
BOCCTaHOBJIEHHUsI nepcyibdaT-uoHa. McnpaieHHble TadeneBckre 3aBUCHMOCTH.

Pa3zoen 9. Kunemuxa cniodxicHuIx 21eKmpoxXumMuyecKux peakyuii

9.1. DnexkTpoXMMHUYECKHE pPEAKUUU C TOCJIECIO0BATEIbHBIM IIEPEHOCOM HECKOJIBKUX 3JIEKTPOHOB.
BriBoa ypaBHEHUI YacTHOW U TOJHOW MOJSPU3ALMOHHON KPHBOH (0e3 yuéra IBOMHOCIONHBIX 3(p(eKToB).
[Tonusiif Tok oOMeHa. Kaxkymuecs koadduiimeHTs! nepenoca.

9.2. DnEeKTPOXUMHYECKHUE TIPOLIECCHI B YCIOBUAX MEJICHHOW XuMHUueckon peakuuu. Knaccudukamms
XUMUYECKUX CTaJUI. Y paBHEHHUE NOJAPU3ALMOHHON KPUBOH B ClIydae 3aMeIJIEHHON IreTepOreHHOM peaKinu.
Craguss pexkoMOMHalMM B pEaklUUU KaTOJHOTO BBIJIEIECHUS BOJIOpOAa, €€ BIMSIHME HA CKOPOCTh
3JIEKTPOXUMHUUYECKOTO MpoIiecca.

9.3. DIEKTPOXMMUYECKHE PEaKIIMK B CIIy4ae MEIJICHHON XMMHUUYECKOW peakiuu B 00bEME pacTBopa.
Bnusuue pH pactBopa Ha mnomsiporpaduueckoe BOCCTAaHOBICHHUE MUPOBUHOTPAJAHON  KHUCIIOTHI,
IPEJICTaBICHUE O PEAKLIMOHHOM CJIOE.

9.4. 3aKOHOMEPHOCTH CMEIIAHHOW KUHETUKHU. BBIBON ypaBHEHUS A7 OOIIEro MEepeHanpsiKeHUs B
ciIydasix 3ameyIeHHOCTH AU Py3nOHHOI cTauu U CTaauu paspsiaa. DINeKTpoxXxuMudeckas u Tuddy3noHHAS
COCTABJISIFOLLIME CYMMapHOTr0 NEePEeHANPSKEHHUS.

9.5. 3aBHCHMOCTb CKOPOCTH 3JIEKTPOXMMHUYECKOW peaklHUu OT TemmepaTypsl. VIcTuHHas sHeprus
AKTHBAllMM DJICKTPOXUMHUYECKOM pPEaKUWM, MPUHUUIINAIbHAS HEBO3MOKHOCTh €€ ONpeleieHuss B
COOTBETCTBUU C YypaBHeHHEM Appenuyca. Tepmoauddys3nonnsiii norenuman. Kaxymascs sHeprus
AKTHUBALIUU IEKTPOXUMUYECKON PEAKIUH.

4 O0bem yueOHOH TUCHUIINHBI

. O0bem 1M CUMIIJIMHBI
Bun yueOnoit paboTsl
3E Akan. 4. | Actp. u.
OO01mas TpyA0eMKOCTh AUCHHUTIINHBI 8 288 216
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,88 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3anstus (I13) 0,22 8 6
JlaboparopHbie padboTs (JIP) 0,22 8 6
CamocrosiTesibHas padora 6,87 247 185,25
KonTtakTHas camocTosiTenbHas paboTa 6.87 - -
CaMoCTOATEIbHOE NU3YUYEHHE PA3AEIOB IUCHUILIMHbI ' 247 185,25
Bua konTpoJs:
JK3aMeH 0,25 9 6,75
KonTtakTHas paboTa — MpOMEXYTOUYHAs aTTECTalHs 0,4 0,3
0,25
[ToAroToBKA K 9K3aMeHY 8,6 6,4
Bu HTOroBOro KOHTPOJIA: JK3aMeH




AHHOTanus padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«OCHOBBI YTEKTPOXUMUYECKON TEXHOJIOTUH (JJIEKTPOCUHTE3 M TAJIbBAHOTEXHUKA)»

1 Heab AuCUMIUIMHBI — OOYYCHHE CTY/ICHTOB HAYYHBIM OCHOBAM JJIEKTPOXUMHUYECKON TEXHOJIOTHH,
CBSI3aHHOW C TIPOIECCAMH DJICKTPOXMMHUYECKOTO CHHTE3a HEKOTOPBIX XUMHUYECKHX IMPOIYKTOB, 0Oy4eHHE
CTYJICHTOB HAy4YHBIM OCHOBAM  DJJICKTPOXMMHUYECKOW TEXHOJIOTMH, CBSI3aHHOW C  TpoleccaMu
AJIEKTPOOCAKICHUS TIOKPHITHI METaUIaMHM W CIIaBaM, a TakKe MPUHIUIAM pa3paboTKu W YIPaBICHUS
TEXHOJIOTHYECKUMHU TIPOIIECCAMH, U UCIIOIh30BAHUE UX PE3YJIbTATOB B MPOGECCHOHATBHOM JIEATSTLHOCTH.

2 B pe3yJbTaTe H3yYeHHUS TUCHHUILUIUHBI 00y4YAIOIIUICA T0JIKEH:

Obaadoams CIEeNyOIMUMA KOMIIETEHITUSIMU ¥ HHIUKaTopamu ux moctkenus: [1K-1.1, TTK-1.2, TIK
2.1, [IK-2.2, T[IK-2.3, T[IK-3.1, T1K-3.2, TIK-3.3, [IK-4.1, I1K-4.2, T1K-4.3, T1K-5.1, I1K-5.3.

3namo:

— JJIEKTPUYECKHUE XaPAKTCPUCTUKH MOHOIOJISIPHBIX U OUITOJISIPHBIX AJIEKTPOJIU3EPOB; TEOPETUUCCKUC
OCHOBBI 3JIEKTPOIHBIX MPOLIECCOB AJIEKTPOCUHTE3a HEOPTAHUUECKUX U OPraHUYECKUX MPOYKTOB, OCHOBHBIC
COCTaBbl PACTBOPOB MW YCIOBUSA JJICKTPOJIM3a IPOMBIIIJICHHBIX IIPOLECCOB TOJYYCHHUS XHMHYECKHX
MPOJIYKTOB; OCHOBHBIE 3JIEKTPOAHBIE MaTEpHUAaJIbl, IPUMEHSEMbIE B 3JEKTPOXMMUUYECKHX MPOU3BOJICTBAX;
OCHOBHBIC TEXHHMYECKHE XapaKTECPUCTHKH, KOHCTPYKIMH M YCIOBHUS OKCILTyaTallMd 3JICKTPOJIU3EPOB;
OCHOBHBI€ 3JICKTPOXUMHUYECKHE CUCTEMbI IEPBUYHBIX U BTOPUYHBIX XUMUUECKHX UCTOYHUKOB TOKA;

— OCHOBHBIC JICKTPOXUMHUUYECKHE MPOIECCHI, IPUMEHEHHE KOTOPBIX BO3MOYKHO JIJIsI UCITOJIH30BaHUS B
MIPOU3BOJICTBE MUKPOAJIEKTPOHHBIX KOMIIOHEHTOB, TOJIOTPAMM, BEJIYIIMX OTPACISAX MAITMHOCTPOCHNUS,

— OCHOBHBIC TEXHOJIOTMYECKHUE T10JIXO0/IbI K BHIOOPY TaJIbBAHMYECKUX TPOIECCOB IS FalbBaHUYECKHUX
JMHUM pa3IMuHbIX KOH(QUTYpaluii;

— OCHOBBI Pa3pabOTKH TMPOIECCOB AIEKTPOOCAKIACHHUS TabBAHUYECKUX IMOKPBITUH METaNIaMH H
CIlJIaBaMu;

— CcnocoObl BIIMSHUS Ha TEXHOJIOTMYECKHE CBOWCTBA IOKPBHITHH 3a CYET M3MEHEHHS COCTaBOB
pacTBOPOB M PEKUMOB IJICKTPOJIH3A.

Ymemo:

— WUCIOJIb30BAaTh METOJbI MCCJICAOBAHMS M OINPEICICHHUS MapaMeTPOB AJIEKTPOJIM3a U XUMHUYECKUX
HMCTOYHMKOB TOKA; AaHAJU3MPOBATh B3aMMOCBSI3b TEXHOJOTHUYECKHX HapaMeTpoB M 3(P(HEKTUBHOCTH
mporiecca, KayecTBa M CBOMCTB MPOIYKIIMU; MPOBOIAUTH SKCIEPUMEHTHI MO 3aJaHHBIM METOJHMKaM,
aHAIM3UPOBATh PE3YJIbTATHI SKCIIEPUMEHTOB;

— BBIOMPATH MOIXOSIINE CXEMBI TATbBAHMYECKOTO MIPOIIECcCa U CBOMCTB MOTYYaeMbIX MOKPBITHH;

— ONpeneNiaTh BO3MOXKHBIE MPOOIEeMbI B pab0OTe BHICOKOTEXHOJIOTUYHBIX T'aJbBAaHUYECKUX JMHUN U
YMETh UX ONEPATUBHO YCTPAHSITH;

— pemiath KOHKpPETHBIE 337a4i MpU pa3pabOTKe W BHEAPEHUIO HOBBIX TEXHOJOTHMUYECKUX MPOIIECCOB,
ONTUMHU3HPYS KA4e€CTBO MPOIYKIIUU U DIKOHOMHUECKYIO 3 (PEKTUBHOCTh TEXHOJIOTHYECKUX KOMILIEKCOB JJIs
3JIEKTPOCUHTE3a U HAHECEHUS ralbBAHUYECKUX MOKPBITHUM.

Bnaoemy:

— METOJIaMH MTPOBEACHUS IKCIIEPUMEHTOB 10 3JIEKTPOXUMHUUYECKOMY CUHTE3Y XUMHUECKUX MPOJTYKTOB

u omnpezaenenus 3QPEeKTUBHOCTU MPOLIeCcca; METOIaMH aHaIN3a COCTaBa, KaueCTBa U CBOMCTB MPOAYKIIUH;
METOJaMH OIPEEICHHS] OCHOBHBIX XaPAKTEPUCTUK XUMUUECKUX UCTOYHUKOB TOKA;

- TPUHIUIIAMUA DPa3pabOTKH MPOIECCOB AJIEKTPOOCAKIACHHUS TMOKPHITUH METalJlaMd M CIUIaBaMU,
YIOBJIETBOPSIONINMH TE€XHOJIOTUYECKUE TPEOOBAHNUS K MTOKPBITHSIM.

3 Kparkoe coaep:xaHue TUCUMILIAHBI

Lllecmou cemecmp

Paszoen 1. Beeoenue

Kparkas wucTtopusi BO3HUKHOBEHHUSI DJIIEKTPOXUMHUYECKOTO CHHTe3a. PoOlb OTEUEeCTBEHHBIX U
3apyOCeKHBIX YUEHBIX B PA3BUTHH MPHUKIATHOMN 3eKTpoxuMun B Poccun. Peamuzamus 37eKTpoXuMHUYIECKUX
MPOLIECCOB B MPOMBIIIJIEHHOCTH.

Pa3zoen 2. bananc nanpsoicenus snekmponusepa.

bananc HanpspkeHUS U TEXHUKO-2KOHOMHUYECKHUE MOKA3aTeNH IEKTPOXUMUYecKoro npouecca. [lyru
CHIDKEHUS TTOTEPh HAMPSDKEHUSI Ha SJIEKTPOIIU3EPE. DIIEKTPUUECKUE XapAKTEPUCTUKH IIEKTPOITH3EPOB.

Pa3zoen 3. Dnexmponumuueckoe pasnodicerue 600vl ¢ yeivbto NOYUEHUS B000POOAd U KUCIOPOOdQ.
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Teopernueckne OCHOBBI IIpolLiecca 3JEKTPOIM3a BOJbl. banaHC HampspKEHMs AJIEKTpOJIM3epa Mpu
3JeKTpon3e BOJbL. [lepcrneKTUBBI AIEKTPOXUMUYECKOTO METO0/1a IPOU3BOJICTBA BOJOPO/IA.

Pasoen 4. Dnexmpoauz pacmeopos xa0puoa weroyHvIX Memaiios.

DAEKTPOXUMHUECKOE MPOU3BOACTBO XJIOPA, IIEIOUX U BOAOPOAA. DIEKTPOIU3 C TBEPbIM KaTOJOM U
bunpTpyromei auadparMoi. INEKTPOIU3 ¢ HOHOOMEHHON MeMOpaHoi. [[pUHIIUIIBI AIEKTPOIIH3a C PTYTHBIM
KaToJ0M. DJIEKTPOCHUHTE3 TUIOXJIOPUTA HATpUs. DIEKTPOCUHTE3 XJIOPATOB. DJIEKTPOCHHTE3 MEPXJIOPaTOB.
DNEKTPOCUHTES XJIOPHOM KUCIIOTHI.

Paszoen 5. Dnekmpocunmes okuciumenei — coeOuHeHUll MapeaHya.

DNEeKTPOCUHTE3 MepMaHraHaTa Kajausi KOMOMHHUPOBAHHBIM CIIOCOOOM. DJIEKTPOCHHTE3 IIEpMaHTraHaTa
KU DJIEKTPOXUMHUYECKUM CIIOCOOOM. DJIEKTPOCHHTE3 JIuokcuiaa Mapranna. CocTaBbl 3JEKTPOIUTOB H
YCIIOBUS 3JIEKTPOIIU3A.

Pa3zoen 6. Dnexmpocunmes HeKOMOPLIX OP2AHUYECKUX COCOUHEHUIL.

DNEeKTPOCUHTE3 aTUNOJUMHUTpUIA. TexHolornyeckas cxema MOJNy4YeHUs aJuIoJUHUTpUIIA.
DIEKTPOCUHTE3 CEOAIIMHOBON KUCIIOTHI.

Pa3zoen 7. Ocnoéuvie cucmemvl XuMuieckux UCMOYHUKO8 MOKA.

Knaccupukanus u snementsl koHCTpykumid XHWT. IlepBuuHble XMMHUYECKHE HCTOYHUKHA TOKa C
BOAHBIMU  anekTponutamMu. [lepBuunbie XHWT ¢ HEBOAHBIMU  3JCKTPOIUTAMHU. AKKYMYISTOPHI.
AKKYMYJISTOPBI C HEBOJHBIMU 3JIEKTPOIUTAMU

Ceovmoti cemecmp

Paszoen 8. Bseoenue.

Uctopusi ranpBaHoTexHuku B Poccuu. HoBble HampaBiieHHss B TralbBaHOTEXHHKE. TeMIUIaTHOE
OCaXJIeHHUE

Pa3zoen 9. Hayunvie ocnogvl npoyeccos 31eKmpoocaircoeHus Memaiios U Cnideos.

OCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOOCAKICHHS MOKPHITUI MeTaiuiaMu 1 cruiaBamu. uddysnonno-
agcopOuroHHas Teopus BeipaBHuBanus Kapnoca-Kpyriaukosa.

Pazoen 10. Ocnogvl mexnonocuu 31eKmpoocaxrcoeHus Memanios.

[loarotoBka MNOBEPXHOCTH Iepel HaHECeHHeM MOKphITHA. OcaXIeHHe MOKPHITHI OCHOBHBIMU
MeTayuiaMi. KoMIo3HIIMOHHBIE TOKPHITHSI.

Pa3zoen 11. Dnekmpoocasicoenue nokpelmuti Cniagamu.

TeopeTnueckrne OCHOBBI NEKTPOOCAKACHUSI CIIABOB. DJIEKTPOOCaXKJIeHUe criaaBoB. OCOOEHHOCTH
AHOJHBIX MPOIIECCOB.

Pazoen 12. . Texnonocuu ocadxcoenusi 2anb8aHUYECKUX MNOKPLIMULL HA Neyamuvle HNAAmsvl U
UHmMe2paIbHble MUKPOCXEMbI.

CyOTpakTuBHasl, aJIWTUBHAs W TIONY-aJJINTUBHAS TEXHOJOTWHU. [ ampBaHMYECKHE MPOIECCH B
MIPOU3BOJICTBE MIEYATHBIX IMJIaT. MHOTOCIONHBIEC MPEIM3NOHHbBIE TIedaTHbIe 1aThl. OcCOOEHHOCTH HaHECEHUS
MHOTOCJIOMHBIX TIOKPBITHH B TEXHOJOTHH MHKpOMporeccopoB. CeleKTUBHOE OCAXKICHHE 305I0Ta |
3JEKTPOIUTUYECKHUX TPHUIIOEB.
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4 O0beM yueOHOH THCHHUILINHBI

Bcero 8 cemectp 9 cemectp
Bupl yue6HOM paboTh 3F AI:IaI[. 3E AI;az[. 3F AI;az[.
OO6m1ast TpyA0€MKOCTh JTUCITUTUTHHBI 9 324 5 180 4 144
KonTakTHasi padoTa — ay1uTOpHBIE 177 64 0,88 32 0,88 30
3aAHATHA:
Jlexun 0,88 32 0,44 16 0,44 16
JlaGopaTopHbie paboTsl (JIP) 0,44 16 0,22 8 0,22 8
[Tpaktrueckue 3ansatus (113) 0,44 16 0,22 8 0,22 8
CamocrosiTesibHasi paboTa 6,73 242 3,86 139 2,86 103
KoHTtakTHas camocTosTenbHas pabora - - -
6,73
CamocTosTenpHOEe H3yUYCHHE Pa3IeIOB 242 139 103
IACIIATUINHEI
Bujabl KOHTpOJISI:
JK3aMeH 0,5 18 0,25 9 0,25 9
KonrakTHas pabora —
IPOMEKYTOUHAS ATTECTALHUS 0,5 08 0,25 04 0,25 04
IToaroroBka K 3K3amMeHy 17,2 8,6 8,6
Buj nTOoroBoro KOHTpoOJIA: JK3aMeH JK3aMeH
Bcero 8 cemecTp 9 cemectp
Bunpl yue6HOI paboThl 3E A(I:{Tp. 3E ASITp. 3E ASITp.
OO01mast TpyTI0eMKOCTh TUCITUTUTHHBI 9 243 5 135 4 108
KonrakTHasi paboTa — ayAuTOpPHbIE 1,77 48 0,88 o4 0,88 24
3aHATHA:
Jlexnuu 0,88 24 0,44 12 0,44 12
JlabopaTopusbie padoTsl (JIP) 0,44 12 0,22 6 0,22 6
[TpakTuueckue 3anstus (I113) 0,44 12 0,22 6 0,22 6
6,73 3,86 | 104,2 | 2,86
CamocrosiTesibHas padora 181,5 5 77,25
KonTakTHas camocrosiTeNbHas paboTa - - -
6,73
CamocrosiTenbHOE U3yUCHHE Pa3/IeTIOB 1815 104,2 77.25
TUCIUAIIINHEBI 5
Buabl KOHTpOJIA:
IK3aMeH 0,5 13,5 0,25 6,75 0,25 6,75
KonrakTtHas pabora —
MIPOMEXKYTOUHAsI ATTECTALMS 0,5 0.6 0,25 0.3 0,25 0.3
[ToaroToBKa K 9K3aMeHY 12,9 6,45 6,45
Buja nToroBoro KOHTpoJIs: JK3aMeH IK3aMeH

AHHOTanugA padoyeil NpPOrpaMmbl AMCUUIIMHBI
«PecypcocOepeskeHue M IKOJI0rH4YecKas 0€30MaACHOCTD 3JIeKTPOXUMHUYECKHX TPOU3BOICTB)»

1 Heap AUCHMIUIMHBI — OOyuY€HHE CTYJSHTOB HAay4YHbIM OCHOBAM pecypcocOepexeHus u
9KOJIOTHYECKON O€30MacCHOCTH JJIEKTPOXUMUYECKUX TMPOILIECCOB, a TaKXKe MPHHLIMIAM pa3paboTKu H
yIpaBJIEHUS] TEXHOJIOTWYECKUMHU IPOLIECCAMU, M HCIOJIb30BAHUE WX PE3YIbTaTOB B MpPO(peCCHOHATBLHON
JeSITeIbHOCTH.
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2 B pe3yabTaTe H3y4eHHs] JUCHHUILUINHBI 00y4aI0IUICS T0JIKEeH:

Obnadams CIEAYIONIMMU KOMIIETEHIIUAMH U UHANKaTopamu ux aoctxkenus: [1K-1.1, TIK-1.2, TIK-
2.1, 1K-2.2, T1K-2.3, T1K-3.2, [IK-4.1, TIK-4.2, [1K-4.3, [1K-6.1, I1K-6.2, ITK-6.3.

3namy:

- OCHOBHBIE KPUTEPUU HKOJIOTMYECKOM ONACHOCTH TIajJbBAaHOXHMMHYECKOIO IPOU3BOJICTBA;
OpraHMU3aIMIo BOJI0000POTA TEXHOJIOTHUYECKOr0 Ipolecca U MPUEMbl palliOHAILHOTO BOJIONOTPEOICHHUS;

- COBPEMEHHBIE TEXHOJIOTUH pEreHepaIiy, yTHIN3aluu 1 00€3BPEKUBAHUS TEXHOT€HHBIX OTXO/IOB;

- KOHLIETIIIMIO MAJIOOTXOIHOT0 KOJIOTHYECKH 0€30MacCHOr0 ANEKTPOXUMUYECKOTO MPOU3BO/ICTBA.

Ymemn:

- paboraThb ¢ JIUTEpaTypod IO BONPOCAM, CBS3aHHBIM C OSKOJOTHYECKOH O€301MacHOCTHIO
INEKTPOXUMUYECKUX TTPOU3BOJICTB;

- TPOBOJUTH TEXHUKO-I)KOHOMHUYECKHI aHalu3 MpoOJieM JHEpro- U pecypcocOepexeHus Ha
INEKTPOXUMHUYECKUX MTPOU3BOJICTBAX;

- BBIOMpATh COBPEMEHHBIEC TEXHOJIOTH MEPepabOTKU OTXO/I0B JIEKTPOXUMUYECKUX IPOU3BOICTB.

Braoemn:

- OCHOBHOH TEXHMKOW M METOJaMHU HCCJIEI0BAaHUS IPOLIECCOB, HAINPABICHHBIX HA CHUKCHHE
9KOJIOTHYECKOMN OMAaCHOCTHU AJIEKTPOXUMUYECKUX MTPOU3BOJICTB;

- METOJaMHU aHaju3a pe3yNIbTAaTOB OIpPENEICHUS] U NPOTHO3UPOBAHUS SKOJOTMYECKOW OMACHOCTH
raJlbBAHOXMMHYECKOTO MPON3BOCTBA.

3 Kpartkoe coep:kanue JMCHHUIITHHbI

Pazoen 1. Bseoenue. Obwue 60npocvl dK0n02UU U DPeCcypcocOepedcenuss 31eKmpoXUMU4ecKux
npouU3B00Cma

DKOJOrH4ecKHe MPo0IeMbl AIEKTPOXUMUYECKIX TPOU3BOJICTB HA COBPEMEHHOM 3Tare. Poib Kypca B
MNOJrOTOBKE  HMHXKEHEPOB-TEXHOJIOTOB  3JEKTPOXMMHUYECKUX  IPOU3BOACTB.  3aJauyd  HHIKEHEPOB-
AMEKTPOXUMHKOB B PEIICHUH YKOJIOTHUECKUX MPOOIEM U BOIIPOCOB pecypcocOepeKeHusl.

@daxToppl 3arpsA3HEHUs] OKpyXkaromed cpefapl. OCHOBHBIE IOJIOKEHUS KOHLIETLUU Pa3BUTUSA
COBPEMEHHOTr0, JKOJIOTUYECKH 0e30MacHoro, pecypcocOeperaronero raibBaHH4YeCKOro MPOU3BOACTBA.
CpaBHUTENBHBIN TEXHUKO-DKOHOMUYECKUI aHAJIN3 CPEACTB U METOJI0B OYMCTKU IIPOMBIIIJIEHHBIX CTOKOB OT
TSOKENBIX [BETHBIX METAJJIOB, OPraHWYECKUX 3arps3HUTENed M JIp. TOKCHUYHBIX 3arpsi3HEHUM.
TexHonornueckue MpueMbl, OOECHEYMBAIOIINE HKOHOMHUIO METAJJIOB, pPEAareéHTOB BOABI M  3alUTY
OKpyXkaro1en cpenpl. [IpenenbHo 10mycTUMBbIE KOHIEHTPALMK HOHOB METAJUIOB B CTOYHBIX BOJAX.

Paszoen 2. Ouucmka npomvi8HbIX U CMOYUHBIX 800 8 2ANbBAHOMEXHUKE U NPOUZBO0CEE NeYaMHbIX NIAM

XapakTepucTuka cTouHbIX BoA. Knaccudukanus u GU3NKO-XUMHUYECKHE OCHOBBI METOJIOB OYHCTKHU
raJIbBAHOCTOKOB (3JIEKTPOXMMHUYECKHE, MeMOpaHHble, copOuUMOHHBIE). [IpenmymiecTBa W HEIOCTATKH
MeTo/10B. JIoKanbHbIe METO/Ibl U3BJICUEHHSI HOHOB TsDKeNbIX 1BeTHBIX MeTaioB (Cu, Ni, Cr, Al, Zn, Cd) u3
IPOMBIBHBIX BOJ C YTWIM3alMell IIEHHbIX KOMIIOHEHTOB M BO3BpaToM BOJAbl. MeMOpaHHBIE,
3NEeKTPO(IOTAIIMOHHBIE, HIEKTPOXUMHUYECKHE U COPOLIMOHHBIE YCTAHOBKH.

Pa3zoen 3. Pecenepayus, obeszspescusanue u ymunuzayus mexHoi02U4ecKux pacmeopos

Knaccugukanus TeXHOIOTHYECKUX pacTBOpoB. O0mue noaxoasl K npobdieme. bazosbie TexHOIOTHH
pereHepanuy pacTBOPOB XMMHUECKOTO U AJIEKTPOXUMUYECKOT0 00€3:)KMpUBaHUS U3EIUi, TPaBICHU MEAU U
ee criaBoB. CocTaBbl pacTBOPOB. MeTo 16l 00€3BpEeKMBaHUS TEXHOJIOIMUECKIX PACTBOPOB TPABJIEHUS CTaJEH.
O6opynoBaHue, TEXHOJIOTHYECKUE CXEMBI, pEreHepalui oTpabOTaHHBIX PACTBOPOB C YTUIU3aLMEN LIEHHBIX
KOMITOHEHTOB. [IpO€KT THUIOBOTO ydacTKa MO pereHepanud U 00E3BPEKHMBAHUIO TEXHOJOTMUYECKUX (Ha
IpUMepe HUKENb- U MEeIbCOIEPIKAINX ) PACTBOPOB.

Pasoen 4. Obesspesrcusanue u ymunuzayus meepobix omxo008 d1eKmpoXUMU4ecKux npouseo0cms

XapakTepucTuka TBEpIbIX 0oTXoJ0B. Mx knaccudukanus. ba3oBeie TexHonoruu nepepaboTKy,
00e3BpeKUBAaHUSI M YTUJIM3AIUU TAIbBAHOIIAMOB C TOJYyYEHHEM I[EHHBIX MPOAYKTOB (CTPOUTEINHHBIX
MaTepuasoB, MUIMEHTOB, Kpacok). CoBpeMeHHbIE TEXHOJIOTUH MepepadOTKH OTPaOOTaHHBIX aKKyMYJISITOPOB
U TaJIbBaHUYECKHUX >JIeMEHTOB. OCHOBHbIE HANPaBJICHUS COKPALICHUs OOpa3yIOLIMXCS TBEPABIX OTXOJIOB B
raJlbBAHOTEXHUKE U ITPOU3BOJICTBE MEUATHBIX IJIaT.

Pazoen 5. Cospemennvie mexnonocuu u o060opyoosanue 01 peuilenus nNpooiem 3KoN02uu U
pecypcocbepedsiceHus

Knaccupukanuss wmeronoB. ba3zoBele TexHONMOrmn #  00OpYJOBaHHE C  HCIOJB30BAaHUEM
NEKTPOXUMHUYECKOM HAyKM B pEIIEHUH SKOJIOTMYECKUX MpoOieM. YCTaHOBKH, HCIOJIb3YIOIINE
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AIIEKTpOMEMOpaHHbBIE TPOIIECCHI, TEKTPOIN3, NEKTPODIOTALNIO, HIMEKTPOKOATYIISAIINIO, HICKTPOIUATH3 IS
00ECIIeYeHHsT OYMCTKU TPOMBIBHBIX W CTOYHBIX BOJl OT HOHOB IIBETHBIX METAJJIOB, OPTaHHMYECKHUX
3arpsI3HUTENEH, a TakKe JUIsl pereHepaluy OTpabOTaHHBIX KOHIIEHTPUPOBAHHEBIX PACTBOPOB C BO3BPATOM UX
B TEXHOJIOTHYECKUMH 1K OONacTH TNPHUMEHEHHs SJICKTPOXUMHUYECKUX TEXHOJIOTUH. Matepualsl
3IIEKTPOAOB, MEMOpaH, KOHCTPYKIIMU aIapaToB.

Pazoen 6. Oxpana oxpysicaroweti cpeowl u busnec

PerHOK TexHONoruii, obopymoBanus u yciayr. OCHOBBI MapKETHHTa, MEHEKMEHTAa, pPa3BUTHE
npeNpUHIMATENBCTBA B oTpacii. COBpeMEHHBIC TCHIICHIIMHA Pa3BUTHsI TEXHOJIOTUU M O0OPYAOBAHUS IS
pelieHus mpoodIIeM pecypcocOepeeHUs U IKOJIOTHIECKON 0€30IacHOCTH 00BEKTA.

4 O0bem yueOHOH THCHMILINHBI

O0BbeM THCHHMTIIIHHBI
Bupa yueOHoii padoThl Axax. | Actp.
3E
q. q,
O01as TPYA0eMKOCTh TN CIUNITHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,55 20 15
Jlexkuun 0,44 16 12
[TpakTnueckue 3austus (113) 0,11 4 3
CamocTrosiTeJibHAas pa6oTa 3,45 124 93
KoHTakTHas camocTosTelbHas paboTa 345 0,2 0,15
CamocTosTenpbHOe H3YUYCHUE Pa3/IesIOB TUCIUILUIHHEIL ’ 123,8 | 92,85
Bujx HTOroBOro KOHTPOJIS: 3adeT ¢ OEHKOH

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«OCHOBBI KBAHTOBOH XUMUN»

1 eab AMCHUIIMHBI — COCTOUT B U3YUYEHUU OCHOBHBIX IOHSTHUNH COBPEMEHHOW KBAaHTOBOW XMMHUHU U
KBAaHTOBO-XMMHUYECKHX METOJIOB pacyeTa CTPOEHHS U CBOMCTB XUMHUUYECKUX CUCTEM; BO BBEICHUNU CTYACHTOB
B KPYI' OCHOBHBIX IMpPEACTaBICHUN O XHMHUYECKOW CBSI3M M MEXMOJIEKYJISPHBIX B3aUMOJIEHCTBUSAX U
O3HAKOMJICHHM Ha 3TOM OCHOBE C OCOOEHHOCTSIMM XMMHUYECKOH CBSI3M B XMMMYECKHX BEIECTBAX H
00yCIIOBJIEHHBIX 3TUM CBOMCTBAMHU MaTEpUAJIOB; B OCBOEHUHU PA0OTHI C OCHOBHBIMU KBAHTOBO-XUMHUYECKHUMHU
KOMIIBIOTEPHBIMU IIPOrpaMMaMH, UCIIOJIb3YEMBIMH Ha MTPAKTUKE.

2 B pesyabTare udy4eHusi AMCHUUIIMHBI 00yYAIOLIUICH JOJI/KEH:

Obnadamye cneayoMUMU KOMIIETEHIIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KEHUS:

IIK-2.1, I[IK-2.2, [IK-2.3, [IK-4.1, IIK-4.2, IIK-4.3

3namo:
- OCHOBHbIE I10JIOKEHHSI KBAHTOBOM XMMHUU, COBPEMEHHON TEOPUU XMMHUECKOH CBSI3U U MEKMOJIEKYIISIPHOT O
B3aMMOJEHCTBYS U IPUMEPHI €€ IPUMEHEHNSI K KOHKPETHBIM XUMHYECKUM CHUCTEMAM,;
- TPUHLHUIBI KOJMYECTBEHHOM XapaKTepU3allud aTOMHOM M 3JIEKTPOHHON CTPYKTYpPbl MOJEKYJISPHBIX
CHUCTEM;
- OCHOBHBIE B3aMMOCBS3H MEX]y 3JIEKTPOHHOM CTPYKTYpOU U (PU3UKO-XUMHUYECKUMU CBOMCTBAMH BEIIECTB,
JIeKalie B OCHOBE YIIPABIIEHUS CBOIICTBaMY;
- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHMX PpACUYETHBIX METOJOB M 00JIacTH
UX MPUMEHHMOCTH.

Ymemu:
- NPUMEHATh KBAHTOBO-XMMHMUYECKHUE IMOAXOJbl U METOJIbI JUIS pacdyeTa, MHTEPIPETALMU U MpPeICKa3aHUs
CTPOEHHUSI U CBONCTB MOJIEKYJISPHBIX CUCTEM.

Braoemw:
- HJIEMEHTapHBIMU HaBbIKAMU MPUMEHEHUS! KBAHTOBO-XMMHUYECKUX MOAXO0/I0B U METOJI0B U MHTEPIPETALUN
pe3yJabTaTOB IPHU pEUIEHMM MNPAKTUYECKUX TEXHOJIOTMYECKUX 3a7ad M CTaHJApTHBIMM  KBAaHTOBO-
XUMHYECKMMH KOMITbIOTEPHBIMU ITPOrpaMMaMHu.

3 Kparkoe conep:kaHue JMCIHHUIITHHbI
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Beeoenue. Tlpenmer kBaHTOBOM XMMHUH. Pojib KBaHTOBOW XMMHUU B ONHCAaHUU XMMHYECKUX SIBICHHN U
nponeccoB. B3anMoCBA3b KJIaCCUYECKON M KBAHTOBOW MOJIETIEH MOJIEKYJI.

Pa3zoen 1. Obwue npunyunsvl K6AHMOBOU XUMUU

1. OcHoBHBIC TPUOTMHKCHHUS.

OcCHOBHBIEC TIOJIOKEHHS KBAaHTOBOW MEXaHUKH. BapmanmoHHBI METON HAXOXXKICHHUS BOJHOBBIX (DYHKITHI.
[TpubmikeHre HE3aBUCUMBIX YacTULl. MeEToJ caMOCOIJIacOBaHHOTO Mouis Juis atomoB. [lpubmmkenue
HEHTPAJIBHOTO MOJsl. ATOMHBIC OPOUTAIN U UX XapaKTEPUCTUKHU.

2. OAHOAIEKTPOHHBIE 1 MHOTOAJIEKTPOHHBIE BOJIHOBbIE (DYHKIIUU M METO/BI UX pacyeTa.
AHTHCUMMETPHUYHOCTh JJIEKTPOHHOW BOJIHOBOM (yHkiuu. CrnmH-opOuTanm. Jlerepmunant Creiitepa.
Beenenue B meronsl Xaptpu-®oka n Kona-llIama, xumuueckass TpaKTOBKa pe3yJbTaTOB. DJIEKTPOHHBIE
KOH(UTYpallui aTOMOB C TOYKU 3pEHUSI KBAHTOBOW XHUMHUH.

Pa3zoen 2. Memoowi keanmoeot xumuu

2.1. MonekyngpHas CTpYKTypa, JIEKTPOHHAsE KOPPESALIHSL.

[Mpubnuxenne bopra-Omnmenreiimepa, aquadaTHYecKuil TOTEHIIUAT U TIOHATHE MOJIEKYISIPHOU CTPYKTYPHIL.
Metonpt Xaptpu-®oka u Kona-Illoma s momekynsl. [lpubmmkenne MO JIKAO. DnexrponHas
Koppemsiius. Meron KOH(UTYypallMOHHOTO B3aWMOJCWCTBUSA. Teopusi Bo3MymleHUi. Pacder »Heprum
JUCCOIMALMN XUMUYECKUX CBSA3EH.

2.2. Hesmnupuueckue U NoIyIMIUPUUECKHAE METOIBI.

Hepapxusi MeTOq0B KBaHTOBOM xXumuH. Hesmmupudeckas kBaHTOBas XuMus. basucHble QyHKIUM A5
HEOMITUPUYECKUX PacdyeToB. ATOMHBIE M MOJIEKYJSIpHBIE Oa3ucHble HAOOPHI. Poib 0a3MCHBIX (QyHKIUI B
ONMHCAaHUU CBOWCTB MoJekyn. [lomysmnupuueckue meroabl. BanmenTHoe mnpuOmkeHue. [-3IEKTPOHHOE
npubmkenue. Meroa Ilappusepa-Ilonna-Ilappa. IIpocroit u pacmmpeHHblii MeTobl Xtokkens. TouyHOCTh
KBaHTOBO-XMMHUUYECKHX PACUE€TOB CBOWCTB MOJIEKY.

Pa3zoen 3. Xumuueckas c6sa3b u mescmonekyisapuvie 3aumooetcmaeus

3.1. Xumunueckast cBsi3b U MEKMOJIEKYJISIPHbIE B3aUMOICHCTBUA.

OpOutasibHas KapTUHAa XUMUYECKOM cBsi3u. KOHCTpyKTHMBHAasi W JECTPyKTHBHasi HUHTEpdepeHuus
opbOuTaneii. MonekynspHble OpOUTANN U X CUMMETpHUitHas kiaccudukanusa. KoppensinoHubie [uarpaMmebl.
DNEKTPOHHBIC KOHPUTYPALMH JIBYXaTOMHBIX MOJICKYJ. AHAIHM3 3acelieHHOCTeH opOuTaneil mo MauukeHy.
[TonsiTHe O 3apsaax U MopsIKax CBS3EH.

[IpocTpaHcTBEHHOE  pacHpelieleHHe  JJEKTPOHHOM  IUIOTHOCTM M XMMHYEcCKass  CBA3b.
Me:xmonexkynspHbie B3auMoeicTBus. [edopMalinoHHast 371eKTpOHHAs MIOTHOCTb.
3axnouenue. KBaHTOBass XMMHsSI KaK MHCTPYMEHT ITPOrHO3a B XUMUH.

OO11ee KOIUYECTBO pa3aesoB — 3.
4 O0beM yueOHO#H THCHMILINHBI

Cemectp
. 5 cemec
Bun yuebnoi paboTbl Axa, | Actp,
3E
q. 9.
O0mas TpyA0eMKOCTh JMCIUILTHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 0,22 8 6
[IpakTuueckue 3anstus (I113) 0,11 4 3
Jlexun 0,11 4 3
CamocrositesbHas padora (CP) 1,78 64 48
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3
1,78
CaMoCTOsITETbHO H3YUYCHHE PA3/ICTIOB JUCITUTUTMHBI 63,6 47,7
Buja HTOrOBOro KOHTPOJIA: 3a4er ¢ oneHKOM

121



5.3 IucuuniauHbl 4acTH, GopMHpPyeMoil y4acCTHUKaAMHU 00pa30BaTe/bHBIX OTHOIICHUH (IUCHUTINHBI
1o BbIOOPY)

AHHOTanuA padoyeil NpPOrpaMmMbl AUCHUNIMHBI
«MeToabl HCC/IEIOBAHNS B TEXHOJIOTHH JIEKTPOXUMHYECKUX MPOLECCOB)

1 Heap AMCHMIVIMHBI — TpHOOpETeHHE OOYyYaloUMMHCA 3HAaHUH B OOJIACTH METOJOJIOTUH
INEKTPOXUMHUYECKUX OSKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUN, HEOOXOJUMBIX IPU OCBOCHMM JUCLUIUIMH
npoduIs MOArOTOBKH.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILUINHBI 00y4aIOIUICS T0JIKEH::

Obnadams CIEeayIOINMMU KOMIIETEHIIUSAMH U UHAMKaTopamu ux aoctxenus: [1K-2.1, TIK-2.2, TIK-
2.3, TIK-3.1, I1IK-3.2, TIK-3.3, [1K-4.1, 11K-4.2, [IK-4.3, ITK-5.5.

3namo:

— HayuHble OCHOBBI U TEXHOJIOTMUECKHUE ACHEKThl MHCTPYMEHTAJIBHBIX METOJIOB HCCIICIOBAHUS B
TEXHOJIOTMH 3JIEKTPOXUMHUYECKUX MPOLECCOB;

— DJKCIIEpUMEHTAJIbHbIE METOAUKHU UCCIIEOBAHUSI JIEKTPOXUMUUYECKUX CUCTEM, KaK B PABHOBECHBIX,
TaK U B HEPABHOBECHBIX YCIIOBUSAX;

— (pU3UKO-XMMUYECKUE OCHOBBI METOJIOB UCCIIEI0BAHUS AIEKTPOXUMUYECKUX CUCTEM.

Ymemy:

— — COCTaBUTH IUIAH SKCIEPUMEHTAJbHBIX HCCIECJOBAHUM /I pEIIeHUsT KOHKPETHBIX 3aJad
3JIEKTPOXUMHYECKUX TEXHOJIOTHIA;

— Ha OCHOBE TEOPETHUYECKUX MPECTABIECHUN I'PAaMOTHO MOCTPOUTH IUIaH AKCIEPUMEHTA;

— BbIOpaTh HEOOXOAUMBIE HHCTPYMEHTAIIbHBIE METO bl UCCIIEIOBAHUS SJICKTPOXUMHUECKUX CUCTEM.

Braoemw:

— — OCHOBaMHM METOJOJOTUHM HWHCTPYMEHTAJIbHBIX METOJOB HCCJIEIOBAHMS B TEXHOJOTUHU
JIEKTPOXUMHUYECKUX MIPOLIECCOB;

— — DKCIIEPUMEHTAJIbHBIMU TPUEMAMU 3JIEKTPOXUMUUYECKHUX UCCIEA0OBAHU.

3 Kpartkoe conep:xanue JMCHUIITHHbI

Pa3zoen 1. Beeoenue.

1.1 Kunemuxka snexmpoxumuieckux npoyeccos.

IIpenMer u coxep)kaHue OTUCUUIUIMHBL. 3aAadd JUCHMILIMHBL. PONb 3JE€KTPOXUMHM B COBPEMEHHOU
Hayke U TexHuke. OcHOBHble MOHATHUS. KaTonHble U aHOJHBIE MOJSPHU3ALMOHHBIE KPUBBIE, ONpeaeIcHHE.
[TpuMeHeHre KaTOHBIX U AaHOAHBIX NOJIIPU3ALMOHHBIX KPUBBIX B IIPAKTUUYECKUX LENsIX. M3ydeHre KNHETUKN
INEKTPOXUMHUYECKUX MPOIIECCOB B CTALIMOHAPHBIX YCIOBUSX.

1.2 Memoo nonsapuszayuonHulx KpUBbIX.

Meton monspu3alMOHHBIX KpUBBIX. OrmpejerneHne MOJIPU3aLUOHHBIX KpPUBBIX, Pa3HOBUIHOCTH
HOJISIPU3ALMOHHBIX KpHUBBIX. OOJIaCTH HCCIEIOBaHUNH C HCHOJIb30BAHMEM MOJSPU3ALMOHHBIX KPHUBBIX.
DneKTpuueckas cxema MU3MEpeHUs KaTOAHOI0 M aHOJHOro moTeHnuanoB. Dnekrtpon Jlyrruna (I'edp), uens
€ro IpUMeHEeHHs. XOJ CTaHJApTHBIX KaTOJHBIX M AHOJHBIX MOJIIPU3ALUOHHBIX KPHUBBIX, XapaKTEpHBIE
oOnactu. JIuMuTHpYIOLIIME CTa MU KaTOJHOTO BOCCTaHOBIIEHUsI MeTailsioB. [lepenanpsixenue. OnpeneneHue.
VYpaBHeHUe MOJAPU3ALMOHHON KpUBOW B ciyyae nepeHanpsbkeHus auddysueil. OO600mEHHBIE KaTOAHbIE
NOJIIPU3allMOHHbIE KpuBble (0€3 orpaHmyeHuil, ¢ aud@. orpaHUYEHHUSIMH, CyMMapHbIE). YBeJIWYECHHE
CKOpPOCTH KaTOAHOTO Mpolecca B yclnoBHiX auddy3uu. JIumMuTHpyromme cTagud KaTOJHOIO Ipoliecca.
VYpaBHEHHE TMOJISPU3ANUOHHON KPUBOW B Cydae AJIEKTPOXHMHUYECKOTO TEepeHarnpspDKeHus. ToK oOMeHa.
VpaBuenue Tadens. Bung mnosnspu3allMOHHBIX KPUBBIX XapaKTEepHbIE I PpEaKkIUil, MpPOTEKAIOUINX C
3aMeJYICHHOM CTaJuei NpPUCOENMHEHUS WM OTJauMd DSJEKTPOHAa B TPAJUIMOHHBIX U B TageleBCKUX
KoOpAuHaTax. AHOJHas MaccuBalus MeTauloB. Vcrosnb3oBaHME aHOHBIX MOJIIPU3ALUOHHBIX KPHUBBIX B
NpakTHYeCKuX Lensax. llonspus3anoHHble KpUBbIE aHOAHOTO PACTBOPEHHUS METANIOB U BOCCTAHOBIJICHHUS
KHCJIOPO/1a B HOPMAJIbHBIX YCIOBUSAX, IIPU MepeMelinBaHuu pacTBopa. CKopocTh Koppo3uu. YeTsipe 00nacTu
Ha aHOJIHOW MOJISIPU3ALMOHHON KPUBOW: IPUYNHBI BOSHUKHOBEHMS.

1.3 Memoo epawarowezcocs ouckoso2o 31ekmpooa

Meroa Bpamaromerocsi JUCKOBOTO dekTpoaa. O0nacTu mpuMeHeHuss mMeroaa. Ycrpoiicteo BID.
VYpaBHeHue iIoTHOCTH Toka Ha BJ/ID. OmnpeneneHue IMMHUTHPYIOIMX CTAaIud AJIEKTPOXUMHUYECKUX
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npoiieccoB ¢ nomours BJ/I2. HecranmmonapHbsie METOAbI UCCIAEAOBAHUS KUHETHUKHU 3JIEKTPOAHBIX MTPOLIECCOB B
anekTpoxuMuu. Llukanueckas BOIbTaMIIPOMETPHS, ONIPeeIeHne, 001acTh IPUMEHEHHUS.

Paszoen 2. I[lomenyuomempus.

2.1. Honomempus.

Ompenenenue NOTEHHUOMETpUHU. [IpuHIMI ACHCTBUS MNOTEHIIMOMETPUYECKUX aHAIM3aTOPOB.
Onpenenenne D/C. I'anbBannueckasa stueiika st onpenesnenuss IJC. [loTeHimansl B MOTEHIIMOMETPUU:
AIIEKTPOAHBIN, MEMOpaHHBIA, OKHCIUTEIbHO-BOCCTAHOBUTENBHBINA, TU(GQY3HOHHBIN,  ONpeneeHusl.
Ypasuenue HepHcra, GU3NKO-XUMHUECKUN CMBICTT IIEPEMEHHBIX.

2.2. Dnekmpoosl ucnov3yemole 8 NOMEeHYUOMempuu

OCHOBHBIE TUIIBI 3JIEKTPOOB, UCII0JIb3yeMble B IOTEHLIOMETpUN. CTEKIISIHHBIN 3JIEKTPO/I, yCTPONUCTBO,
npeaHazHadeHue. O6mactb npuMeHeHUs. VOHCENeKTUBHBINA AJEKTPO ¢ TBEPAON W KUAKOH MEeMOpaHOI:
YCTPOMCTBO, NpeaHazHaueHue. [loTeH1nan HOHCENIEKTUBHOIO AIEKTPO/Ia B OTCYTCTBHE IOCTOPOHHUX HOHOB.
I'padpuaeckuii B 3aBucumocty norennuana MCH ot pH. [Ipeaen onpeneneHus: mOTEHIMATIONPEACIISIOMIECTO
noHa. lcrnonp30BaHUE MOHCENEKTUBHBIX 3JIEKTPOJOB B MPAKTUYECKUX LEISAX. ODJIEKTPOAbl CPAaBHEHUS:
CTaHJAPTHBIA BOJOPOIHBIN JIEKTPOI, KATIOMEIBHBIN 3JIEKTPO, XJIOPUACEPEOPSHBIN AIEKTPOI. Y CTPOHCTBO,
NOTEHIMAJIONpeaesstone peakunu. O01acTu NpUMEHEHUE 3JIEKTPOI0B cpaBHeHUs. [loTeHIIIOMeTprIecKoe
onpenenenue pH, mpunmun neiictBusi pH-metpa, snexTpoasl, ucnoiabdyemble B pH-metpun. OcHOBHBIE
Oydepusie pactBopbl ans pH-merpun. [lpuanun aevictBus OydepHbix pactBopoB. Ilepeuenn OydepHBIX
cuctem, coctaB OydepHbix cuctem, 3HaueHus: pH. [lpurorosienue cranaapT-TuTpa.

Paszoen 3. Hccneoosanue cmayuonaphvix xapaxmepucmuk 31eKmpoxXuMuieckux CUCmem.

3.1. Konoykxmomempusi.

Konaykromerpus, onpenenenue. DIEKTPONPOBOJHOCTb, CONPOTUBICHUE. BaxkHOCTH ompeneneHus
JNEKTPONPOBOJAHOCTH B DJIGKTPOXMMHUYECKUX  MCCIEAOBAaHUAX. YJeNbHAas W  DKBUBaJCHTHAA
AIIEKTPOIPOBOTHOCTh,  (PAKTOPHI  BIMSIIOIIME HA  DIEKTPONPOBOJHOCTb.  METOIBI  ONpeACICHHS
anekTponpoBoanocTu: Meron Konbpaymia, cxema npubopa Kombpayma. Kongykromerpudeckas sdeiika,
cxema, MaTepuain 31eKTpoaoB. [Ipsimas u KOCBeHHas KOHAYKTOMETPUS, ONIpeAeeHus, 00JIaCTH IPUMEHEHUS.

3.2. Dnekmpoghopes

W3mepenne 31eKTPOKMHETHYECKOTO TIOTEHIIMAIa METOIOM JIEKTpodopesa, CyIHOCTh MeToa. Cxema
JIBOMHOIO  AJIEKTPUYECKOTO  CIIOsl, IJIOCKOCTh CKOJBKEHHUS, OINpeAeNeHUe 3IEKTPOKHHETUYECKOTO
noTeHuuan€a. BaxxHocTs n3MepeHusl AIEKTPOKNHETUYECKOT0 TOTEHIIMaNA )1 PELIEHUS IPAaKTUYECKUX 3a/1a4.
CoBpeMeHHbIE METO/Ibl U3MEPEHHUS 13€Ta-IOTEHIINAIA, KOHCTPYKIIMU U3MEPUTEIbHBIX SYEEK.

Pazoen 4. Pacceusarowas cnocoonocms 31eKmpoumos.

4.1. Hueiixa Monnepa.

PacceuBatomas cnocoOHOCTb 3JIEKTPOJIUTOB, ONpeeTeHne. MeToabl OlpeeseH sl paccerBarolIei
ciocoOHocTH. OmnpeneneHus paccenBaroield cocoOHOCTH C UCHOIb30BaHUEM IENEBOM sueiiku Moiiepa.
DOneKTpoJHbIe MaTepHualbl, MpUMEHseMble B sueilke Momnepa. OnekTpuyeckas cxema IOAKIIOYEHUS
UCTOYHUKA TIOCTOSIHHOTO TOKa K sdeiike Momnepa. Pacuér 3HaueHuss pacceuBarolmieil CIOCOOHOCTH ¢
MCIIOJIb30BaHUEM JIAaHHBIX, IOJYyYEHHBIX Ha g4yeiiku MoJuiepa.

4.2. Hueiixa Xynna

KonTtponb paboToCcriocOOHOCTH TabBAHMYECKUX PACTBOPOB € MOMOIIBIO siueiiku Xyiia. Haznauenue
AYelKM XyJjla: KaKhe TEXHOJIOTMYECKHE IMOKA3aTeNM MO3BOJSET KOHTPOJIUPOBATh sSUYEHKA. DJIEKTPOJHBIE
MaTepHuaibl, TpUMEHsIEMbIE B siuelike Xyiuia. DIeKTpuueckas cxema MOoAKIIOYCHHS UCTOYHUKA TTOCTOSTHHOTO
TOKA K siuelike XyJia.

4.3 Onpeodenenue pabomocnocooHocmu 31eKmpoaiumos.

[IpuMeHeHne MaHHBIX O PacCEUBAIOIIEH CIIOCOOHOCTH B MPaKTUYECKOW ranbBaHuKe. OmnpenencHue
paboTOCIOCOOHOCTH AIEKTPOIUTA C moMoIsio Adeex Xynna u Mosepa.
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4 O0beM yueOHOH THCHHUILINHBI

O0BbeM TUCHUIIINHBI
Buj yueOHoi1 padoThI Axan, | Acip,
3E
q, q,
O01as TPy10eMKOCTb 1M CHUIITTHHBI 2 72 24
KonTrakTHasi pa6oTa — ayJJuTOPHbIE 3aHATHSI: 0,66 24 18
Jlexun 0,44 16 12
[Tpaktuueckue 3arsitus (I13) 0,22 8 6
CamocTrosiTejibHasi padoTa 1,34 48 36
KonTakTHas camocTosTeNbHas padoTa 134 0,4 0,3
CaMOCTOsTEIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI ' 47.6 35,7
Buja xkoHTpoOJIS: 3ader ¢ oneHkoM
AHHOTaNUA padoyeil NPOrpaMMbl AUCHUNIMHBI
«MeToabI YJIEKTPOXUMHYECKUX HCCIeT0BAHMIN
1 Ieab AMCHUNMIMHBI — TPHOOpETEHHWE OOYYAIOIIMMHCS 3HAHWH B OOJACTH METOJOJIOTHH

INEKTPOXUMHUYECKUX HKCIEPUMEHTAJIbHBIX HCCIEIOBAaHUM, HEOOXOJUMBIX IPU OCBOCHHUU JAUCHUIUIMH
npoQuIIs TOATOTOBKH.

2 B pesyabTare N3y4eHHs IMCUMILINHBI 00y4Yal0MIMIACH 10JI2KeH:

Obradams CIEeAYIONUMU KOMIIETCHIIUSAMU W WHANKaTOopamu ux noctmwkenus: [1K-2.1, [TIK-2.2, TIK-
2.3, [1IK-3.1, 11K-3.2, [1K-3.3, T1K-4.1, TTIK-4.2, T1K-4.3, TIK-5.5.

3namy:

— OCHOBHBIC OJKCIEPUMEHTaJbHbIE METOJUKUA UCCIEJOBAHUS B OOJACTH DSJIEKTPOXUMHUYECKUX
TEXHOJIOTHIA;

— OCHOBBI (pr3M4eCKNX U (U3UKO-XMMHUECKUX METOJOB MCCIEIOBAHUS MOBEPXHOCTU AIIEKTPOIHBIX
MaTepHaJioB;

— TEXHOJIOTUYECKHE ACTIEKTHI AJIEKTPOXUMHUECKUX METOJOB UCCIIEIOBAHNUS.

Ymems:

— Ha OCHOBE TEOPETUYECKHX MPEACTABICHUM TI'PAMOTHO MOCTPOUTH IUIAH 3JIEKTPOXUMUYECKOIO
SKCTIIEPUMEHTA;

— BBIOpaTh He0OX0AuMBbIe (hpU3NUecKre U (PU3UKO-XUMHUECKHE METO/IbI UCCIIeIOBAHUS;

— COCTaBUTHb IUTAH OJKCIIEPUMEHTAJIBLHOTO HWCCIEAOBaHUS [UJIsi PEIICHUS KOHKPETHOW 3ajauu
3JIEKTPOXUMHUUYECKUX TEXHOJOTHM.

Braoemy:

— OCHOBAMH METOJIOJIOTHH 3JIEKTPOXUMHUYECKOTO IKCIIEPUMEHTA;

— DKCIIEPUMEHTAILHBIMU TIPHUEMaMH JJIEKTPOXUMUYECKUX UCCIICIOBAHUM.

3 Kparkoe conep:kaHue JMCIHHUIITHHbI

Pa3zoen 1. Beeoenue

1.1 Ilomenyuomempus.

[Ipenmer u coaepxaHue AUCUUIUIMHBL. 33a1a4d JUCHUILIMHBL. POJIb 3JIEKTPOXUMHUU B COBPEMEHHOM
Hayke W TexHuke. OcHoBHble mToOHATHSA. OmnpeneneHue noTeHIUoMeTpuu. [lpuHnun aeicTBus
MOTEHITMOMETPUUECKUX aHATTN3aTOPOB.

1.2 Honomempus

Onpenenenne JJIC. TanmpBanuueckas sueiika qna  onpenenenus O C. ITloreHumansl B
MOTCHIIMOMETPUU: DIIEKTPOJHBIN, MEMOpPaHHBIN, OKUCIUTENHbHO-BOCCTAHOBUTENbHBIN, AU((Y3NOHHBIH,
omnpeneneHus. Ypasuenue HepHcTa, PU3MKO-XUMHUECKHI CMBICT TIEPEMEHHBIX.

1.3 Dnexmpooul ucnonvzyemvle 8 NOmeHyuoMempuu
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OCHOBHBIE TUIIBI 3JIEKTPOAOB, UCII0JIb3yEMBbIE B TOTEHLIOMETPUHN. CTEKIISIHHBIN 3JIEKTPOJ, yCTPONCTBO,
npeaHazHadeHue. O6mact npuMeHeHus. VOHCENeKTUBHBINA AJEKTPO ¢ TBEPAON M KUAKOH MEeMOpaHOI:
YCTPOMCTBO, NpeaHazHaueHue. IloTeH1nan HOHCENEKTUBHOIO AIEKTPOAA B OTCYTCTBHE IOCTOPOHHUX MOHOB.
I'padpuueckuii By 3aBucumocty norennuana MCH ot pH. [Ipeaen onpeneneHus mOTEHIMATIONPEACIISIOMIECTO
noHa. Mcrnonp30BaHUE MOHCENEKTUBHBIX 3JIEKTPOJOB B MPAKTUYECKUX LEISAX. DJIEKTPOAbl CPAaBHEHUS:
CTaHJAPTHBIA BOJOPOIAHBIN IJEKTPOI, KATIOMEIBHBIN 3JIEKTPO, XJIOPUACEPEOPSHBII JIEKTPO. Y CTPONCTBO,
NOTEHIMAJIONpeaesstonpe peakunu. O01acTu NpUMEHEHUE 3JIEKTPOI0B cpaBHEeHUs. [loTeHIIIOMeTprIecKoe
onpeznenenue pH, npunmun neiictBusi pH-metpa, snextpoasl, ucnoiasdyemble B pH-metpun. OcHOBHBIE
O0ydepnbpie pactBopsl mis pH-merpuu. [lpunHnun neiictBust OydepHbIx pacTtBopoB. Ilepedenp OydepHbIX
cHucTeM, coctaB OydepHbIX cucreM, 3HadyeHus pH. Ilpurotosienue crangapT-TuTpa.

Pa3zoen 2. Hccneoosanue cmayuoHaphvix Xapakxmepucmux 31eKmpoXUMUdecKux CUcmem.

2.1 Konoykmomempus.

Kongykromerpus, ompenenenue. DIEKTPONPOBOJHOCTh, COMPOTHBICHUE. BaxXHOCTh ompeneneHus
JIEKTPONPOBOJHOCTH B DJEKTPOXUMHUYECKHX  HCCIENOBaHUAX.  YJelbHas U JKBUBAJICHTHAas
3MEKTPONPOBOAHOCTh,  (HAKTOPbl  BIMAIOIIME HA  AJIEKTPONPOBOIHOCTb.  MeToabl  OompeneraeHus
anekTponpoBogHocTH: Merton Konbpayma, cxema npubopa Konbpayma. Kongykromerpudeckas sueiixa,
cxema, MaTepuain 31eKTpoaoB. [Ipsmas u KocBeHHas KOHAYKTOMETPUS, ONIpeAeTIeHHs, 00JIaCTH MPUMEHEHUSI.

2.2 Dnexmpoghopes.

N3mepenue 31eKTpOKMHETHYECKOT0 TOTEHI[aIa METOAO0M 3JeKTpodopesa, cynHocTh MeToaa. Cxema
JIBOMHOI'O  AJIEKTPUYECKOTO  CJIOs, IIJIOCKOCTh CKOJIBKEHUS, OIpENeIeHHE 3JIEKTPOKMHETUYECKOrO
noTeHuuana. BaxxHocTs U3MepeHHsl AMEKTPOKUHETUUYECKOT0 TOTEHIIMANA )1 PeIISHUS MPAKTUYECKUX 3a/1a4.
CoBpeMeHHbIE METO/IbI U3MEPEHMUS 13€Ta-[I0TEHIINAA, KOHCTPYKLIUU U3MEPUTEIbHBIX SYEEK.

Pa3zoen 3. Pacceusarowas cnocoonocms 31eKmpoaumos.

3.1 Huevixa Monnepa

PacceuBaromasi cnocoOHOCTh 3IEKTPOJIIUTOB, OMpeeiIeHre. MeToabl ONpeeieH sl pacCerBarOIIeH
crnocobHocTH. OnpeneneHus pacceuBaroleil ClIoOCOOHOCTH C UCIIOJIb30BAHUEM LIENeBOH siueliku Mosepa.
DNeKTpOoJHbIe MaTepHallbl, MpPUMEHseMble B sdeiike Mouepa. DiekTpudeckas cxema MOAKIIOYEHUs
HMCTOYHHMKA TIOCTOSHHOTO TOKa K sueiike Mosuiepa. Pacu€r 3HadeHus pacceuBaronieil CIOCOOHOCTH C
HCIIOJIb30BaHUEM JIAHHBIX, TIOJTYYEHHBIX Ha s4ueiiku MoJiepa.

3.2 Hueuixa Xynna

KonTposns paboTocnocoOHOCTH rajibBaHUYECKUX PACTBOPOB € MOMOIIbIO stueiiku Xynina. Haznauenue
aueiikn Xyiga: Kakue TEXHOJOTHYECKHE IMOKa3aTeld MO3BOJIIET KOHTPOJIMPOBATh sYelKa. DIIEKTPOJIHBIE
MaTepuaibl, IpUMEHsAEMbIE B iuelike Xyiua. DIeKTpUUecKasi cXeMa MOJKII0UEHUSI UCTOYHUKA IOCTOSIHHOTO
TOKa K A4eiike XyJua.

3.3 Onpeoenenue pabomocnocobHocmu 21eKmpOoaUmos.

[IpyMeHeHNne JaHHBIX O pacceuBalolLIel CIOCOOHOCTH B MpaKTUYECKOW ranbBaHuKe. OmnpenencHue
paboTOCIIOCOOHOCTH ANEKTPOIMTA C oMoIbio SAueek Xymina u Mosepa.

Pazoen 4. Kunemuka snekmpoxumuieckux npoyeccos.

4.1 Memoo nonspuzayuoHHbIX KPUBHIX.

Meton mnonsspu3alMOHHBIX KpuUBBIX. OmpeneneHue MNOJMSPU3ALUOHHBIX KPUBBIX, Pa3HOBUIHOCTH
HOJISIPU3ALMOHHBIX KpHUBBIX. OOJIacTH HCCIEIOBaHUNH C HCHOJIb30BAHMEM MOJSPU3ALMOHHBIX KPHUBBIX.
DnexTpuueckas cxema MU3MEpeHHs KaTOAHOI0 M aHOJHOTo moreHuuanoB. Jnektpox Jlyrruna (I'ep), uensb
€ro mMpuUMeHeHHus. XOJ CTAaHAAPTHHIX KAaTOMHBIX M AHOJHBIX IOJSAPU3ALMOHHBIX KPUBBIX, XapaKTEpHbIE
obnactu. KaTonHele monsipu3aliioHHble KpUBBIE, ornpeneieHue. [IlpuMenenne KaToaHbIX MOISpU3alHOHHBIX
KPUBBIX B MPAaKTUYECKUX MLeasixX. JluMutupyromue cTaaud KaTOZHOIO BOCCTAaHOBJIEHUS METAJJIOB.
[lepenanpsokenue. OmnpeneneHue. YpaBHEHHE MOJSPU3ALMOHHON KPUBOM B Cilydae IEepEHAIpsKEHUs
muddysueit. OOOOIIEHHBIE KaTOAHbIE MOJSPU3ALMOHHBIE KpHUBBIE (0e3 orpaHuueHuit, c audod.
OTpaHUYEHUSIMHU, CyMMapHble). YBEIWYeHHE CKOPOCTH KaTOJHOTO Npolecca B YCIOBHIX AUPPY3HH.
JlumuTHpyomye CTaaud KAaTOAHOIO Ipolecca. YpaBHEHHE NOJSPU3ALMOHHON KpHUBOW B cCllydae
MEKTPOXUMHUYECKOTO NiepeHanpsbkeHus. Tok oOmeHa. Ypasuenue Tadens. Bua nonspu3zalinoHHBIX KPUBBIX
XapaKTEepHBIE ISl peaklnii, IPOTEKAIOIUX C 3aMEJICHHON CTaJuel PUCOEANHEHNS NN OTAAauu JIEKTPOHA
B TpPAaJUMLUMOHHBIX W B Ta(eleBCKUX KOOpAWHATaX. AHOJHBIE MOJSIPU3ALMOHHBIE KpHUBBIE. AHOIHAs
naccuBalus MeTajuioB. Vcrosb30BaHME aHOAHBIX MOJIAPU3ALMOHHBIX KPHUBBIX B IPAKTUYECKHUX LIEIAX.
[Tonsipu3aninoHHbIE KPUBBIE aHOJHOTO PACTBOPEHUS METAJUIOB U BOCCTAHOBJIEHHUS KHCIIOPO/ia B HOPMAJIbHBIX
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YCIIOBUSIX, TIPH TMepeMemnBaHuu pactBopa. CkopocTh Koppo3uu. UYerblpe oOnacTM Ha aHOTHOM
MOJIIPU3ALMOHHON KPUBOW: MPUYUHBI BOSHUKHOBEHUSI.

4.2 Memoo spawaioue2ocsi OUCK08020 21eKmMpood.

N3ydyeHne KUHETHKU OJIIEKTPOXMMUYECKUX TMPOIIECCOB B CTAllMOHAPHBIX YCIOBUSAX. Meroa
Bpalfarouierocs IuUckoBoro siekrpoaa. OOnactu npumeHenuss merona. Crpoenue BJID. VYpaBuenue
II0THOCTHU ToKa Ha BJ[D. Onpenenenne TMMUTUPYIOIIUX CTAAUM AIEKTPOXUMUYECKUX IIPOILECCOB C MOMOIIb
BJID. HecranuoHapHble METOIBI HWCCIICOBAHHS KHHETUKH JJIEKTPOJHBIX IPOIECCOB B AJICKTPOXUMUHU.
[{uknuyeckasi BOJIbTaMIPOMETPHS, ONIpeieTIiCHIE, 00JIaCTh MPUMEHEHUS.

4 O0beM yueOHO JUCUMIITIMHBI

O0BbeM TUCHUIIINHBI
Buj yueOHoi padoThl Axan, | Acip,
3E
4. 4.
O01mas TpyA10eMKOCTh AUCHUNJIMHBI 2 72 %4
KonTrakTHasi pa6oTa — ayJUTOPHbIE 3aHSATHSI: 0,66 24 18
Jlexun 0,44 16 12
[Tpaktuyeckue 3anstus (I13) 0,22 8 6
CamocrosiTesbHasi padoTa 1,34 48 36
KonrtakTHas camocTosiTenbHas pabota 0,4 0,3
1,34
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 47.6 35,7
Buj koHTpOIS: 3a4er c oneHkoM

AHHOTaNuA padoyeil NPOrpaMMbl AUCHUNIMHBI
«Koppo3usi 4 3a11uTa MEeTaNJI0B»

1 Heap AucuMmIMHbI — IpUoOpeTeHre 00yJaroMMUCS 3HAHUH OCHOBHBIX HAYYHBIX U IPAKTHUYECKUX
II0JIO’KEHUI O KOPPO3UU U 3aILUTE METAJUIOB U IPUMEHEHUE UX IIPYU PELICHUH 3a/1a4 110 3aIIUTE METAIIIIOB OT
KOPpO3UH.

2 B pesyabraTe H3y4eHUs] JUCHHUILINHBI 00y4aI0IIUICH TOJI/KEH

Obnadams CIeqyrOINMMU KOMIIETEHIIUAMH U UHANKatopamu ux aoctxkenus: [1K-2.1, TIK-2.2, TIK-
2.3, 11K-3.2, [1K-4.1, T1K-4.2, TTK-4.3, TIK-5.2, [1K-5.4, [1K-5.6.

3nameo:

- OCHOBHBIE IIOHATHA M OINPENCICHUS 10 KOPPO3MHM M 3alUTE METAJJIOB;, OCHOBHBIE ITOJIOKEHUS
TEPMOJMHAMHKH, KHHETUKU 1 MEXaHU3Ma KaTOJIHbIX U aHOJHBIX peakluii KOPPO3UOHHOTO MpoIiecca;
- METOJIbl U TEXHUUYECKUE CPEICTBA, IPUMEHSAEMBIE JIS 3aIUTHI METAIJIOKOHCTPYKIIUHA OT KOPPO3HH.

Ymemn:
- paCCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKN KOPPO3HMOHHOI'O MpoIiecca U BEIOUPATh METO/Ibl U TEXHUYECKHE
CpEJCTBA JJIs 3aLIUThl METAIVIOKOHCTPYKLIUNA OT KOPPO3UU;
- ONpeAessATh BUIbl KOPPO3UM U BBIOMpPATh MeTaNIMYeCKHe KOHCTPYKLIMOHHBbIE MaTepHalibl U 3allUTHBIE
HOKPBITHS;

Bnaoems:
- METOJIaMU KOPPO3UOHHO-3JIEKTPOXUMHUUECKUX HCCIEA0BAHUM;
- METOZIaMH aHaJIM3a Pe3yIbTaTOB 00CIEI0BaHHS KOPPO3SUOHHBIX Pa3pyLICHUH METAUIOKOHCTPYKIHA.

3 Kpartkoe coaep:xaHue TUCUMILIHAHBI

Paszoen 1. Beedenue. Kopposus memannoe 6 pacmeopax 31eKmpoaumos

1.1 TepmoauHaMuKa SJIEKTPOXUMUYECKON KOPPO3HH.

[IpumeHeHne nuarpamMm paBHOBecHM noreHuuan - pH nius ananusa npoueccos koppo3uu. Knneruka
3JIEKTPOXUMHYECKON KOPPO3MHM. OIJIEKTPOXUMHUYECKAass KOPPO3MS KakK 4YaCTHBIM Ciaydaldl NpPOTEKAHMS
CONpPSDKEHHBIX pPEaKIMM HMOHW3allMM aTOMOB MeETajula U BOCCTAHOBJIEHMs OkuciauTend. ConpspKeHHbIE
peakuuu Mpyu HaJIoKeHUH BHelHel nonspuzanuu. [lonspuzanuonnoe conporuienue. Kopposus B ycioBusax
JIOKQJIN3allMY KaTOJHBIX U aHOJHBIX PEAKLIUH.
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1.2 Koppo3us npu BOCCTaHOBJIEHUH KHUCIOPOJIa 1 HOHOB BOJOPO/A.

CraguiiHOCTh MOHHM3AlMM METauld. Y4YacTUe KOMIIOHEHTOB pacTBOpa B 3JEMEHTApPHBIX CTaIusX
aHonmHoW peakmuu. JIuddy3uoHHBIE OTrpaHWUYEHUs aHOMHON peakiuu. PacTBopeHHe MeTauia 1o
XuMHueckoMy mexaHusmy. IlaccuBHoe coctosiHue merauioB. CrnocoObl mepeBoja MeTajla B MacCHUBHOE
cocrossHue. Ciydyanm HapylmeHHs TAaCCUBHOTO COCTOSIHMA (IepenaccuBalusi, MHTTHUHIOOOpa3oBaHUE).
Koppo3sus criaBos. [lapuuanbHbie CKOPOCTH paCTBOPEHHS] KOMIIOHEHTOB CILIABA.

Paszoen 2. Kopposus memannog 6 npupooubix u npoMuluUaeHHbIX YCA0BUIX

2.1 AtmocdepHas kopposus. MexaHU3M, KOHTpoJupyroomue (akTopsl. BiusHue 3arps3HeHHi
aTMoc(depsl, BIQXKHOCTH, TEMIIEPATYPbI HA CKOPOCTh aTMOC(HEpPHOI KOPpPO3UH.

2.2 Tlong3emHas, MoOpcKas, OHMOJOTHYECKas KOpPpO3Us. YCJIOBUS BO3HUKHOBEHHUS, MEXaHH3M,
0COOCHHOCTH MPOTEKAHUSI.

2.3 IIuTTUHTOBAs, MEXKKPUCTALIUTHAS KOppo3us. OCOOCHHOCTH MpOTeKaHUs. BiusHue pazaumuHbIxX
(bakTOpOB HA CKOPOCTH JIOKAJIBHBIX BUOB KOPPO3HUHU.

2.4 Koppo3ust nox nefictBueM Harpy3ok. Koppo3nonHoe pacrpeckuBanue. Ctaguu pocta TPEIIUHBIL.
Kputnueckoe nanpsixenue. Koppozuonnas ycranocts. [Ipenen Koppo3MOHHON yCTamoCTH.

2.5 TepmoauHaMuKa M KMHETHKA Ta30BOi Koppo3uu. TpeOoBaHUS, MpeabsBIsSEMble K 3aUIUTHBIM
rieHKaM. MeXaHu3M OKUCIICHHSI UM 3aKOHBI POCTa OKCHAHBIX IUICHOK. BiusHHe pa3nuyHbIX (aKkTOpOB Ha
CKOPOCTb I'a30BOI1 KOPPO3HH.

Pazoen 3. Kopposuonnas cmotikocms 8adxiCHeUwux Memaiios u Cnidaeos

3.1 DraexTpoxuMHuecKas XapaKTEepUCTHKAa U KOPPO3UOHHAs CTOMKOCTb Ba)KHEHIIMX METAJJIOB U
CIUIaBOB Ha MX OcHOBe. Koppo3noHHas CTOMKOCTB JKeJie3a U CIJIaBOB Ha ero ocHoBe. Koppo3noHHbIE CBOKCTBA
xeneza. Ponb yrimepoga B KOPpPO3HMOHHO-3JIEKTPOXMMHUECKOM MOBEJEHUM CILIABOB jKEJie3a C YIJIEpOJIOM.
[IpuHUMIIBI JIETUPOBAHUS JJIs1 TOBBILICHUS] KUCIOTOCTOMKOCTH, CTOMKOCTM NPOTUB MUTTUHIOBOM H
MEXKPHUCTAJUIUTHON KOppo3uu. XKapocToMKue U )KapoIpOUYHbIE CTATH. DIEKTPOXUMHUECKas XapaKTepUCTUKA
U KOPPO3MOHHAS CTOMKOCTh Ba)KHEHMIIMX I[BETHBIX METAUIOB M CIUIABOB Ha MX OCHOBE (Meb, HUKEIb,
QTIOMUHMMA, MarHui, TUTaH).

3.2 Koppo3uoHHasi CTOWKOCTh U 3alllUTHASI CIOCOOHOCTh METANTNYECKUX MOKPBITUH.

Koppo3nonHasi CTOWKOCTh M 3aIllMTHAs CIIOCOOHOCTH TajbBaHUYECKUX MOKphITUN. Kitaccudukanus
HNOKPBITHI. MeXaHn3M 3alIUTHOTO IUCTBUS OJHOCIOMHBIX U MHOTOCJIIOMHBIX FalbBAHUYECKUX MOKPBITHIM.

Pa3zoen 4. Memoowl 3awumul memanio om KoOppo3uu

4.1 Knaccudukanus 1 o60cHOBaHME BbIOOpa METOJOB 3aumUThl. IlpeaynpexneHue KOppo3uu Ha
CTaJuu NpoeKkTHpoBaHus. [ [poTBOKOppO3MOHHBIE NerupoBaHue U padpuHupoBanue. TepMmuyeckas o0opadoTka
MeTajlja. 3alUTHBIE TOKPBITHSA: METAIUIMYECKHE, HEMETANINYECKUE HEOPraHMYeCKHE M OpraHUYECcKHE.
Cunukarnele Marepuanbl. OOpaboTka arpeccuBHod cpeabl. MHruOutopel koppos3uu. KoncepBarus
METAIITMYECKUX U3JEIINN.

4.2 DnekTpoXUMHUYECKHE METO/IbI 3alluThl. KaTonHas u aHoAHAs 3aluTa ¢ MOMOILBIO MOJISPU3ALUN
OT BHEIIHETO MCTOYHMKA ITOCTOSHHOI'O TOKA MJIM C MOMOUIbIO IpoTeKkTopa. CTaHIMKM KaTOOHOW M aHOAHOMN
3aIUTHI.

4 Oovem yuednoii oucyuniunl

O0beM TMCUMIINHBI
Buj yueOHoii padoThl Axax, | Actp.
3E
4. u.
O6masi TpyA0eMKOCTh THUCIHIIJIHHbI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,88 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3austus (I13) 0,22 8 6
JlaboparopHbie padboTs (JIP) 0,22 8 6
CamocrosiTejibHasi padoTa 4,12 148 111
KonTakTHas camocTosTenpHas padoTa 412 0,4 0,3
CaMocCTOsITeTbHOE U3YUCHHE PA3/IeTIOB AUCITUTLIHHBI ’ 1476 | 110,7
Buja xkoHTpoJIs: 3a4er ¢ oneHkoM
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AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«CoBpeMeHHbIE€ METO/IbI KOPPO3HOHHBIX MCTILITAHUIN»

1 Heab AucHMIUIMHBI — TPUOOpeTeHNE 00YyUaIOIMMUCS 3HAHUA OCHOBHBIX HAYYHBIX U MPAKTUYECKUX
II0JIO’KEHUH O KOPPO3UH U 3aIIUTE METAJUIOB U IPUMEHEHHUE X IIPU PEILIECHUH 3a]a4 10 3alUTE METAJUIOB OT
KOPpPO3UH.

2 B pe3yJbTaTe H3yYeHHUS TUCHHUILUIUHBI 00y4YAIOIIUICA T0JIKEH:

Obaadoams CEeAYOMUMU KOMIIETCHIIUSAMU ¥ WHANKaTopamu ux noctwkenus: [1K-2.1, ITK-2.2, TIK-
2.3, IIK-3.2, [1K-4.1, TIK-4.2, I1K-4.3, T1K-5.2, [1K-5.4, T1K-5.6.

3uame:

— TEPMHHOJIOTHIO U OIIPENEIEHUS, OTHOCAILNUECS K KOPPO3UU U METO/IaM KOPPO3UOHHBIX UCIIBITAHUM
METAJIMYECKUX IOKPBITHI; OCHOBHBIE IIOJIO)KEHUS TEPMOJAMHAMUKHM, KHHETUKM W MEXaHHU3MOB
KOPPO3HOHHBIX MPOLECCOB C KUCIOPOAHOU U BOJOPOAHOM JIEMONISIpU3ALUEH;

— XHMHYECKHE, dJICKTPOXUMHUECKUE U OapbepHBIE METO bl TOPMOKEHHUSI KOPPO3HOHHBIX MTPOIIECCOB.

Ymemns:

— ONpEeleNsITh BO3MOXKHOCTb CaMOIPOM3BOJIBHOIO IPOTEKAHUS KOPPO3HMOHHBIX IPOLIECCOB
pPa3IMYHBIX METANIOKOHCTPYKIIMM, OCYIIECTBIATh MOA0OpP TEXHUYECKUX CPEACTB MAlisi OOpbObl ¢
KOPPO3MOHHBIM pa3pyLIEHUEM KOHCTPYKIIMN U anapaToB, B TOM YUCIIE B 001aCTH XUMUYECKON TEXHOIOTHH,
B TOM YHCJI€ HAXOIALIMXCS NOJI BO3/IEUCTBUEM CUIIBHO arpeCCUBHBIX CPEICTB;

— YCTaHAaBJIMBAThH TUI U IPUPOJLY KOPPO3UOHHBIX pa3pyLIEHUH, PACCUMTHIBAThH IIOKA3aTENIN CKOPOCTH
KOPPO3UOHHBIX IPOLECCOB.

Braoemw:

— METOJIaMU KOPPO3UOHHO-3JIEKTPOXUMUUYECKUX UCCIIET0BAHMIA;

— pacy€THBIMH METOJAMHU OIPENEeNICHUs] TOKa3aTeleld CKOopocTeil Koppo3uu u 3((HEeKTHBHOCTH
3alUThl OT KOPPO3UOHHBIX MTPOLIECCOB.

3 Kpartkoe conep:xanue JMCHUIITHHbI

Jucuunnuna conepxut 4 pasznena: «Koppo3us METaIoB B pacTBOPAX 3JEKTPOIUTOBY», «Koppo3us
METAJIJIOB B IPUPOJIHBIX U IPOMBIIIIEHHBIX YCIOBUAXY, «KOppo3nOHHAas CTOMKOCTh BaXKHEUILINX METAJUIOB U
CIUIaBOB», «METOBI 3a1UTHl METAJIIOB OT KOPPO3UM.

Paszoen 1. Ilpupooa u mun Koppo3uoHHulX paspyuieHuul, NOKaA3amenu CKOpoOCmu KOpPpO3UOHHO20
npoyecca, NpoMblULIeHHAs KOPPO3USL.

Pa3nen cogepKUT NATh OCHOBHBIX MO/IPA3/IeIIOB:

1.1. AtmocdepHas Koppo3us, MOJ3EMHas, MOpCKas, OuWoJorMyeckas KOppo3usi, NUTTUHTOBas M
MEXKpHUCTAUIUTHAs Koppo3us. OcOOEHHOCTH MpoTekaHus. BiusHue paznuyHbIX (AaKTOPOB Ha CKOPOCTh
JIOKQJIBHBIX BUJIOB KOPPO3HH.

1.2. KopposuonHoe pactpeckuBanue. Ctaaunm pocra TpeuuHbl. KpuTudeckoe HampsbkeHue.
Koppo3suonnas ycranocts. [Ipenen Koppo3MOHHON yCTaIOCTH.

1.3 TpebGoBanusi, npeabsBIsIeMble K 3alllUTHBIM IUIEHKaM. MeXaHM3M OKHUCJIEHHS] U 3aKOHBbI pocTa
OKCHJHBIX IJICHOK.

1.4 Bnusinue pa3inuuHbIX (AKTOPOB HA CKOPOCTh MMPOTEKAHUSI KOPPO3UOHHBIX MPOLIECCOB.

1.5 TepMonuHamMHyecKHe W KUHETUYECKHE OCOOEHHOCTH IMPOTEKaHHs KOPPO3MOHHBIX MPOILIECCOB
ra3oBOM KOPpO3HUH

Pasoen 2. Kopposus memannoé 6 pacmeopax 31eKmpoumos.

Pa3nen cogepKUT NATh OCHOBHBIX MOIPAa3/IeIIOB:

2.1 Ilpumenenue quarpamm [lyp6e (nuarpamm paBHoBecuit moteHman — pH) 11t aHanmu3a mporeccoB
KOppo3uH. KuHeTnka 351eKTpOXUMHYECKON KOPPO3UH.

2.2 DnexTpoXMMHMUecKas KOppo3Ws KaK YacTHBIM Cilay4dail NMpOTEKaHWsl CONPSDKEHHBIX peakIuil
MOHM3AIMM aTOMOB MeTajljla M BOCCTaHOBJEHUS okuciuTens. COnpspKeHHbIE peakluu MpU HaJIOKEHUU
BHEIIHEW MOJIpU3aLIUN.

2.3 Koppo3us pu BOCCTAaHOBIIEHNH KHCIIOPOJa U MOHOB BOJIOPOJA.

2.4 CtaguiiHOCTh MOHU3ALMU METa/lIa. ¥Y4acTHE KOMIIOHEHTOB PacTBOpPA B DJIEMEHTApHBIX CTaAMSIX
aHoaHoU peakimu. {nddy3rnonHble orpaHUYEHUST AaHOTHOW PEAKIIUH.
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2.5 IlaccuBHoe coctostHMe MeTayuioB. CriocoObl mepeBojia MeTaia B acCUBHOE cocTosiHue. Ciryuau
HapyIIEeHUs MTaCCUBHOTO COCTOSHUSA (TTepenaccuBaIysl, MMTTUHT000pa30BaHHUE)..

Paszoen 3. Koppo3uonnas cmoikocms 8axcHeluux Memaiios u cnidgos.

Pa3znen copepKuT Tpu OCHOBHBIX MOAPA3LEINA:

3.1 DnekTpoxuMuYecKas XapaKTepUCTUKAa M KOPPO3HMOHHAS CTOMKOCTh Ba)XXHEHIIUX METAJLIOB U
CILIaBOB Ha UX OCHOBE. KOppo3HOHHAs CTOMKOCTD keJe3a U CIUIABOB Ha €r0 OCHOBE.

3.2 IIpuHIUMBI JIETUPOBAHUS JJIs TTOBBIIICHUS] KUCIIOTOCTOMKOCTH, CTOMKOCTH MPOTUB MUTTUHTOBOM
U MEXKPUCTALIMTHOM Koppo3uu. JKapocToiikue U KapompoyHble CTaIH. JJIEKTPOXUMHYECKass
XapaKTePUCTHKA U KOPPO3HOHHAS CTOMKOCTh BAXKHEHUIITUX I[BETHBIX METAJIJIOB U CILJIAaBOB HA UX OCHOBE (ME/Ib,
HUKEJb, aTIOMUHUNA, MAarHUH, TUTaH).

3.3 Koppo3uoHHasi CTOWKOCTh U 3aIlMTHAS CIIOCOOHOCTh METATMYECKUX MOKphITUH. Koppo3nonHas
CTOMKOCTb U 3aIIUTHAsE CIOCOOHOCTh TaTbBAHUYECKHUX MOKPBITHHA. Kimaccupukarys mokpeITHHA.

Pazoen 4. Memooul 3auumul memanioe om KOppo3uu.

Pa3nen cogepKUT NATh OCHOBHBIX M10/IPa3/IEIIOB:

4.1 OcHOBHBIE METO/1bI TPOTUBOKOPPO3UOHHOM 3aIIUThl METAJUIOB.

4.2 TIpoTUBOKOPPO3UOHHBIE JIETUPOBAHUE U PahUHUPOBAHHE.

4.3 3amUTHBIE MOKPBITUA: METAUIMYECKUE, HEMETAIUIMYECKUE HEOPraHWYEeCKUe M OPraHHuYecKHeE.
CuwukaTtHbie Matepuainbl. OOpaboTKa arpeCCUBHOM CPEIbI.

4.4, Naruburtopsl koppo3uu. KoHcepBalus METALTHICCKUX U3ICTHH.

4.5 DeKTpOXUMHUECKHE METObI 3amuThl: KaToaHast v aHO/IHAS 3allliTa C MOMOIIBIO MOJISIPU3ALNH
OT BHEIIHETO UCTOYHUKA MIOCTOSIHHOI'O TOKA UJIU C IOMOUIBIO MPOTEKTOPA.

4 Obvem yuednou oucyuniunsl

O0BbeM TUCHHUIIIHHBI
Buj y4eOHoii padoThI Axax. | Actp.
3E
q. q,
O0masi Tpy10eMKOCTh JUCHUIIIIMHBI 5 180 135
KonrakTHasi pa6oTa — ayJUTOPHbIE 3AHATHSL: 0,88 32 24
Jlexun 0,44 16 12
[Tpaktuyeckue 3ansatus (I13) 0,22 8 6
JlaboparopHbie padboTs (JIP) 0,22 8 6
CamocrosiTesibHas padora 4,12 148 111
KoHTakTHas camocTosTeNbHas padoTa 412 0,4 0,3
CamocTosITeIbHOE U3YUECHHE Pa3/IeNIOB AUCIUILIMHBI ' 1476 | 110,7
Buj koHTpoOJIs: 3ader c oueHkoM
AHHOTaNUs padoyeil MPOrpaMMbl AU CHUIIIMHBI
«DJIEKTPOXUMHYECKAsT TEXHOJIOIHS YHCTHIX METALJIOB)»
1 Heab aucHMIJIMHBI — OOY4YeHHE CTYJEHTOB OCHOBaM DJJIEKTPOXHMHUYECKHX IMPOIECCOB,

HalpaBJICHHBIX Ha TIOJYYEHHE METaUIOB BBICOKOM CTENEHU UHUCTOTHI, TEOPETUYECKHUM OCHOBaM
ANEKTPONUTUYECKOTO padUHUPOBAHHUS METAIIJIOB, CIIOCO0aM MepepadOTKH OTXOO0B MTPOU3BO/ICTRA.
2 B pe3yjabTare H3y4YeHUs1 AUCUHMILIMHBI 00y4ar0Miics JOJIKEH:
Obaadoams cNeAyOIUMU KOMIIETEHIIUSAMU U UHANKaTopamu ux poctwkenus: [1K-1.1, ITK-1.2, TIK-
1.3, I[IK-2.1, ITIK-2.2, T1K-2.3, [IK-4.1, [IK-4.2, TIK-4.3, TIK-5.5.
3namo:
- Ha3HAUYCHHE M 00JIACTH TPUMEHEHHS dSJEKTPOJIM3a BOJIHBIX PACTBOPOB B METAJUTYPTUM I[BETHHIX,
PEAKUX U YEPHBIX METAJUIOB;
-TEOPETUYECKHE OCHOBBI AJIEKTPOJIN3a BOJHBIX PACTBOPOB B METALUTYPTHUH;
-CIIOCOOBI MOJTYYE€HUS METAJIOB BBICOKOU CTEMEHU YHUCTOTHI;
-METOJIbI DJIEKTPOIUTHIECKOTO H3BJICUCHUS] METAIJIOB W3 PAaCTBOPOB IOCIJIE BBINIEIAYUBAHUS PYIl U
KOHIIEHTPATOB.

129



Ymemn:
- pa0oTaTh C JIMTEPaTYpPHBIMH UCTOUYHHKAMHU 10 BOIIPOCAM, CBA3AHHBIM C JIEKTPOMETAIUTYPrHUYeCKUMHU
poLeccamy;
- IPUMEHSATD [TOJIyYCHHbIE 3HAHUS /IS PEIIEHHs] KOHKPETHBIX TEXHOJIOTMYECKHX 3a/1a4;
- aHAJIM3UPOBATH B3aUMOCBS3b TEXHOJIOTHYECKUX TapaMeTpoB U 3((HEeKTUBHOCTH IpoIecca, KauecTBa U
CBOWCTB NMPOYKIHH.
Braoemw:
- crioco0amHu MOJIy4eHHsI METaJIIOB BBICOKOW CTETIEHU YUCTOTHI;
- METOJaMU pacyeTa HeoOXOAUMBIX MapaMeTPOB Ha OCHOBE SKCIIEPUMEHTAIBHBIX U JHUTEPATypPHBIX
JTAaHHBIX;
- crioco0aMK HUHTEHCU(DUKALIMU TTPOLIECCOB NOJIYUYEHUS METAJUIOB BHICOKOH CTEIIEHU YHCTOTHI,
- METO/IaMH aHaJIn3a COCTaBa, KAueCTBA U CBOMCTB MPOIYKIIUH.
3 Kpartkoe coaep:xaHue TUCHUILUIUHBI
Pazoen 1. Bsedenue. Onexmpoiumuueckoe u3eieuenue Memaiiog U3 pacmeopos nocie
8bLUENAUUBAHUS PYO U KOHYEHMPAMOS
MexaHnuecKkue ¥ XUMUYEeCKHE METOABI OATOTOBKU Py JJIs BBILENAUnBaHus. (poOIeHne, pa3Moll,
oOoraienue, o0xwur, ¢uotauus). Ounctka pacTBOpoB. CrocoObl BbIIEICHUS METAJUIOB U3 PACTBOPOB.
DNEKTPOXUMHUECKOE IOJyYE€HUE METAJUIOB M3 O€AHBIX pyld. OJIEKTPOJIUTHYECKas OKCTpakuus U
padunupoBanre. OCHOBHBIE IOHATHS U 3aKOHBI 3JIEKTPOJIN3a YUCTHIX METAJUIOB
Paszoen 2. Texnonoeus 2uoposnexmpomemaniypeuieckux npoyeccos
DNEeKTPOXUMHUYECKUE CIOCOOBI U3BIICUEHHS METAJUIOB U3 BOAHBIX pacTBOPOB. OCHOBHBIE BUJIbI ChIPbS
U METOJIbl €ro mnepepabOoTKU Ul MPOMU3BOJACTBA YUCTOIO MeETajla. DJIEKTPOJIUTUYECKas SKCTpakuus U
paduHupoBanue MetamioB. OCOOEHHOCTH KaTOAHBIX M AHOJHBIX IPOLIECCOB MPHU IOJYYEHHUH METasIoOB
papUHUPOBAHUEM U AIIEKTPOITUTUICCKOM IKCTPAKIIUEH. 3a1auul SJIEKTPOXUMUIECKOTO pahUHUPOBAHUS U €T0
IPOMBIIIIIEHHOE pa3BUTHE. OCHOBHBIE CXEMBbI 3JIEKTPOXUMHUYECKOTO paMHUPOBAHUS U HIIEKTPOIUTHUECKOM
HKCTPAKIMN METAJUIOB: MEIH, cepedpa, 30J10Ta, CBUHIIA U 0JI0BA, HUKEJIA, IUHKA, Kagmus, Xxpoma. [Iponeccsl
Ha JIEKTpoJax M B 3JeKTposuTe. BiusiHue coctaBa pacTBopa, IUIOTHOCTH TOKa, TEMIIEPATypbl U IPYTrux
(akTOpOB Ha BBIXOJl METaJljIa MO TOKY U Ha CTPYKTYpPY KaTOJHOTO Ocaaka. AHOJHBIN IIJIaM U €ro COCTaB.
Crioco0bI nepepabOTKH aHOTHOTO IIJIaMa U pereHepalui OTpabOTaHHOTO JIEKTPOIIHUTA.
Paszoen 3. Dnexkmponrumuueckoe nonyuenue MemaiiuiecKux nOPOUKO8
OO6nacTu NpUMEHEHHUs U MEPCIIEKTUBbI pa3BUTH IPOU3BOCTBA METAJUNIMYECKUX MTOPOIIKOB. MeTo bl
MOJIyYEHUsI METAINIMYECKUX MOpoIIKoB. [IpenmyiiecTBa 3JeKTPOXUMUYECKOr0 MeTo1a. Teopus mpolieccoB
BBIJICJIEHUS] METAJUIOB HA KaTo/I€ B HOPOLIKo0oOpa3Hoi ¢popme. TexHOIorus npoueccoB 3MeKTPOXUMUYECKOTO
MOJIyYEHUS TIOPOLLIKOB PA3IMYHBIX METAJUIOB: MEH, LIMHKA U AP. DIEKTPOIUTHI U YCIOBUS 3JIEKTPOJIN3A.

4 O0bem yueOHOH TUCHMIIINHBI

Br yue6noii padoTs1 O0bem 1MCOMIIIMHBI
3E Axkaja. 4. | Acrp. 4.
O0mas TPyA0EMKOCTb JMCIHILIHHBI 3 108 81
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSL: 0,66 24 18
Jlexun 0,44 16 12
JlaboparopHbie padboTs (JIP) 0,22 8 6
CamocrosiTesibHas padoTa 2,34 84 63
KonTakTHas camocTosTenpHas padoTa 0,2 0,15
2,34
CaMOCTOSATEIbHOC U3YICHHE PA3ICIIOB TUCITUTITHHBI 83,8 62,85
Bua MTOroBOro KOHTpoJst 3adeT ¢ OLEHKOM
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AHHOTanuA padoyeil MPOrpaMMbl TUCUUNIMHBI
«OCHOBBI THAPOIIEKTPOMETALIYPru4ecKOi TEXHOJTOTHN»

1 Iear AMCHMIJMHBI — OOYYCHHE CTYJCHTOB OCHOBaM JJIEKTPOXHMHUYECKHX TMPOIECCOB,
HallpaBJCHHBIX Ha TIOJYYCHHE METa/UIOB BBICOKOHW CTEIEHHM YHUCTOTHI, TEOPETUYECKHM OCHOBaM
AIIEKTPOIMTUIECKOTO PaUHUPOBAHUS METAIIIOB, CIIOCO0OaM MepepadOTKH OTXO0B ITPOU3BOJICTRA.

2 B pe3yabTaTe H3yYeHHUS TUCHHUILUIUHBI 00yYAIOIIUICA T0JIKEH:

Obnadams CIeayIOINMMU KOMIIETEHIIUSAMH U UHAMKaTopamu ux aoctxkenus: [1K-1.1, TIK-1.2, TIK-
1.3, I[IK-2.1, [1K-2.2, [1K-2.3, [1K-4.1, [1K-4.2, T1K-4.3, T1K-5.5.

3name:

- Ha3HAYCHHE M O00JACTH MPUMEHEHHsS DJIEKTPOJU3a BOJIHBIX PACTBOPOB B METAJUTyPTHH I[BETHBIX,
PEAKUX ¥ YePHBIX METAJIIOB;

-TEOPETUYCCKUE OCHOBBI AJIEKTPOJIN3a BOJHBIX PACTBOPOB B METAJUTYPTHUU;

-CIIOCOOBI MTOTYYEHUSI METAJIOB BBICOKOW CTEMEHU YUCTOTHI;

-METOJIbI DJIEKTPOJIUTUYECKOTO H3BJICUCHUS METAJUIOB M3 PACTBOPOB MOCIE BHIMICTAYUBAHUSA PYI U
KOHIICHTPATOB.

Ymemo:

- paboTaTh C JIUTEPATYPHBIMU UCTOYHUKAMU IO BOIIPOCAM, CBA3AHHBIM C 3JIEKTPOMETAIUTYPTUYECKUMHU
MIPOIIECCAMH;

- IPUMEHSTH MMOJTYYESHHbIE 3HAHUS JIJIS1 PeLICHHs] KOHKPETHBIX TEXHOJIOTUYECKUX 3a/1a4;

- AHAIM3UPOBATH B3aUMOCBSI3b TEXHOJIOTHICCKUX TTapaMeTpoB U 3(HPEKTUBHOCTH MPOIlecca, Ka4ecTBa U
CBOMCTB MPOTYKIIHH.

Bnaoemn:

- CIIoco0amMHu MOTYYeHHs] METAJNIOB BRICOKOM CTETIEHU YHCTOTHI;

- METOJIaMH pacueTa HEOOXOIMMBIX ITapaMETPOB Ha OCHOBE 3KCIICPUMEHTAIBHBIX U JIMTEPATYPHBIX
JaHHBIX;

- crmoco0amMul HHTEHCU(DUKAIMH TTPOLIECCOB IMOTYICHHSI METAUIOB BHICOKOM CTETICHU YHCTOTHI;

- METOJIJaMH aHaJIM3a COCTaBa, KAYeCTBA U CBOMCTB MPOTYKIIHH.

3 Kpartkoe conep:kanue JMCIHIITHHbI
Paszoen 1. Beedenue. Onekmpoaumuueckoe u3zeneyeHue Memaiios8 U3 pacmeopos nocie
8bIUYENAUUBAHUS PYO U KOHYEHMPAMO8
Mexannueckre U XMMHUYECKUE METO/IbI MMOATOTOBKH Pyl Ul BbIIIeNauuBaHus. (IpobiieHue, pa3mon,
oOoramenue, o0xwur, ¢uotanus). Ounctka pacTBOopoB. CrocoObl BBIIEICHUS METAUIOB U3 PACTBOPOB.
DONEKTPOXUMHYECKOE TMOJyYeHHE METAIIOB U3 O€AHBIX pyA. OIEKTPOJUTHYECKAs OSKCTPaKUUs W
padunupoBanre. OCHOBHBIE MOHATHS U 3aKOHBI 3JIEKTPOJIN3a YHCTHIX METAJIOB
Pasoen 2. Texnonozus 2uoposnexmpomemaniypeuieckux npoyeccos
DIEKTPOXUMHUECKUE CIIOCOOBI U3BJICUEHUSI METAJIJIOB U3 BOJIHBIX PacTBOPOB. OCHOBHBIE BU/BI CHIPbS
U METOJbl ero mnepepaboTKM Ui MPOM3BOJACTBA YHCTOIO MeTaia. DJIEKTPOJIUTUYECKas SKCTpakuus U
paduHupoBanre MeTamioB. OCOOEHHOCTH KaTOAHBIX M AHOAHBIX IPOLIECCOB MPH MOJYYECHHHM METaJIOB
paduHUPOBAHNEM U DJIEKTPOJIUTHUECKON dKCTpaKLuen. 3agauu 3JeKTPOXUMHUECKOT0 paMHUPOBAHUS U €r0
IPOMBIIIIIEHHOE pa3BUTHE. OCHOBHBIE CXEMBI AJIEKTPOXUMHUYECKOTO paUHUPOBAHUS U AIIEKTPOIUTHIECKOM
9KCTPAKIIUU METAIOB: MEJH, cepedpa, 30J10Ta, CBUHIIA U 0JI0Ba, HUKENS, IMHKA, KaAMHus, XpoMa. [Ipoueccst
Ha 2JIEKTpPOJax M B JJIEKTpOJUTE. BiausHUE cocTaBa pacTBOpa, INIOTHOCTH TOKA, TEMIIEPATypbl M JIPYIHX
(bakTOpoB Ha BBIXOJ METaJjia MO TOKY U Ha CTPYKTYpY KaTOJHOTO Ocajka. AHOJHBINA IIUIaM U €ro COCTaB.
Crioco6b1 nepepaboTKH aHOTHOTO IIJIaMa U pereHepaluu oTpabOTaHHOTO 3JEKTPOIUTA.
Pazoen 3. Dnekmponumuueckoe noayienue Memaniuieckux NOpouKos
ObnacTu NpUMEHEHHUsT M NMEPCIEKTUBBI Pa3BUTHUS MPOU3BOJCTBA METAJUIMYECKUX MOPOIIKOB. MeTobI
HOJY4YEeHUs] METAJUINYECKUX MOPOIIKOB. [IpenmyIiecTBa 3JeKTpOXUMUYECKOr0 MeToaa. TeopHs IpoueccoB
BBIJICJIEHUS] METAJUIOB HA KaTO/I€ B OPOIIK0o0Opa3Hoi ¢popme. TexHOMorus npoueccoB 3MeKTPOXUMUIECKOTO
MOJTyYEHUS IOPOIIKOB PAa3IMUHBIX METAJUIOB: MEJH, LIMHKA U AP. DJIEKTPOIUTHI U YCIOBUS 3JIEKTPOIIU3A.

4 O0beM yueOHO# JUCUMIITIMHBI
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N O0BbeM TUCHUILITAHBI
Bua yueOHoii padoThl
3E Akaja. 4. | Acrp. 4.
O01as TPYA0eMKOCTh IUCIUTITHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,66 24 18
Jlexiun 0,44 16 12
JlabopaTtopusie paboTs (JIP) 0,22 8 6
CamocrosiTesibHas pa6oTa 2,34 84 63
KoHTakTHas camocTosTeNbHas paboTa 0,2 0,15
2,34
CamocTosTenpbHOe U3YYCHUE PA3/IesIOB TUCIHUILIMHEI 83,8 62,85
Bua uToroBoro KOHTpoJIsi 3a4der ¢ OLEHKOM

AHHOTaNUs padoyeil MPOrpaMMspl AUCHUILIMHBI
«OCHOBBI TEXHOJIOTHH KOHBEPCHOHHBIX MOKPBITHIN»

1 Hesb AUCHMILUIMHBI — O0YYEHHE CTYIEHTOB OCHOBAM TEXHOJOTHYECKHX IPOILIECCOB HAHECEHUS
KOHBEPCHUOHHBIX MOKPBITHI, 03HAKOMJICHHE C OCHOBHBIMU BHJIAMH KOHBEPCHOHHBIX MOKPBITUNA, COCTaBAMU
pacTBopa I UX GOPMUPOBAHUS U UX TEXHOJIOTHICCKUMHU OCOOCHHOCTSIMH.

2 B pe3yabTaTe H3y4eHHUs IMCUUILIUHBI 00y4AIOMIMIACH 10JI2KEeH:

Obaadoams cneAyOIUMU KOMIIETCHIUAMA U UHANKaTopamu ux poctwkenus: [1K-1.1, ITK-1.2, TIK-
1.3, I1IK-2.1, TIIK-2.2, I1K-2.3, IIK-5.1, IIK-5.3, IIK-5.5.

3name:

- 001IMe IPAKTHYSCKUE TIOJIOKEHUS TI0 (POPMHUPOBAHUIO KOHBEPCUOHHBIX MTOKPBITHIA

- Ha3Ha4YeHUE U 00JIaCTH MPUMEHEHHUSI KOHBEPCHOHHBIX MTOKPBITHIA,

- OCHOBHBIE COCTaBbI PACTBOPOB JIJIsl HAHECEHUS KOHBEPCUOHHBIX MOKPBITHH.

Ymems:

- paboTaTh ¢ IUTEPATYPHBIMU UCTOYHHKAMU TI0 BOIIPOCAM, CBSI3aHHBIM C MpolieccaMu (POPMUPOBAHUS

KOHBEPCHOHHBIX ITOKPBITHH;

- MPUMEHSITH TIOJTYYCHHbBIE 3HAHUS /ISl PEIICHHUS] KOHKPETHBIX TEXHOJIOTUUECKHUX 3a/1a4.

Bnaoemn:

- crioco0amMu U3MEPEHUN U pacyeToB;

-METOJlaMH pacueTa HeOOXOAMMBIX MapaMeTPOB Ha OCHOBE DKCIEPHUMEHTANbHBIX W JIUTEPATYPHBIX

JIAHHBIX

- croco0amMu COBEPIICHCTBOBAHUS IIPOIECCOB HAHECEHHSI KOHBEPCUOHHBIX MTOKPBITUH.

3 KpaTkoe coaep:kanue QU CHUNITUHBI

Bseoenue

Conepsxanue u 3a1a4n Kypca. OO1re CBeJIeH!s 0 COCTOSTHIUHM U Pa3BUTHH HAYKW B 00JIACTH TallbBaHO-
XUMHYECKOH 00pabOTKM MOBEpXHOCTH MeTaioB. OCHOBHBIC HAIMPABIICHUS COBPEMEHHBIX HCCIIEIOBaHUI B
00J1aCTH TEOPUH U MPAKTHUKHA KOHBEPCHOHHBIX MOKPBHITUM. TpeboBaHUs K Ka4eCTBY MOJY4aeMbIX MOKPHITHH.
OO0mue TeopeTHYecKHe TMONOKEHUS — TMPOIECChl, MPOUCXOSIINE Ha TMOBEPXHOCTH 00pabaThIBa€MbIX
METaJUIOB NMPHU (HOPMUPOBAHUH KOHBEPCHOHHBIX TTOKPBITHH.

Pa3zoen 1. OcnosHvie obracmu npumeHeHus U HA3HAYEHUEe KOHBEPCUOHHBIX NOKpblmull. Ycioeus
Gopmuposarusi KOHBEPCUOHHBIX HOKDLLMULL.

duznyeckue, XUMUYECKHE W (PU3UKO-XMMUYECKUE CBONCTBA KOHBEPCHOHHBIX MOKPBITUH. Mx
HAa3HAUYCHWE W TpPUMEHEHHE. TeopeTHYecKue OCHOBBI (OPMHUPOBAHUS U YCJIOBUS 0Opa3oBaHUSA
KOHBEPCHOHHBIX MOKPHITHI. BUABI KOHBEPCHOHHBIX TOKPBHITHHA - 3alIUTHBIC, JEKOPATUBHBIE M 3alIUTHO-
JIEKOpaTUBHBIE, TBEP/IbIE M M3HOCOCTOMKHIE, AHTH(PUKIIMOHHBIE U POTHUBO3aUPHBIC.

Pazoen 2. OcHosnvlie cocmasvi pacmeopoé 0.1 HAHECeHUs KOHBEPCUOHHBIX NOKPLIMUU U UX
MexXHoI02uYecKue 0COOEeHHOCmU

[TaccuBarust IUHKOBBIX U KaIMUEBBIX MOKPHITHIA, U3 U3 IIBETHBIX METAJJIOB U CIUTABOB, a TAKXKE
HEp>KaBEIOIIEH CTaJIM: COCTAaBBI PACTBOPOB M YCJIOBHS MX dKcIuTyatauu. dochatrupoBaHne CTaIN U IBETHBIX
METaJUIOB U CIUIaBOB: COCTaBbl PAaCTBOPOB M YCJIOBHMS HMX DJKCIUlyaTaluu. AHOJHOE M XHUMHUYECKOE
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OKCHIUPOBaHKE aJTFOMHUHUEBBIX CIUIABOB, CTAJICH, a TAK)KE MEIHBIX CIUIABOB: COCTaBbI PACTBOPOB U YCIOBHS
UX DKCILTyaTaIliH.

Pasoen 3. Cospemennvie 6udbl U cocmagsvl pacmeopos 0isi HAHeCeHUs KOHEBEPCUOHHBIX NOKPbIMULL

CoBpeMeHHBIC TEXHOJIOTUU TIACCUBAIUS IIMHKOBBIX M KaJIMUEBBIX TOKPBITHIA, U3JEIUI U3 IIBETHBIX
METAJUIOB M CIUIaBOB, a TAK)KEC HEPIYKABCIOIEH CTajM: COCTABbl PACTBOPOB M YCIOBHS HX SKCIUTyaTallUH.
PacTBOppl Ha OCHOBE COCIMHEHHMH TPEXBAICHTHOIO Xpoma. PacTBOpsl Ha OCHOBE COEIMHEHHM
penko3eMeNbHbIX MeTaioB. Kartadopesnas o0paboTka METaUIMUECKON IMOBEPXHOCTH B KOJUIOMTHBIX
pacTBopax MoJMMepOB

4 O0beM yueOHOI 1M CUMIIJIMHBI

O0beM TMCUMILIUHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
4. 4.
OO01asi TPY10€eMKOCTh M CHUIIITHHBI 2 12 54
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 0,66 24 24
Jlexkuun 0,44 16 12
JlaGopaTopHbie paboTsl (JIP) 0,22 8 6
CamocrosiTejibHasi padoTa 1,34 48 36
KoHTakTHas camocTosTenbHas pabota 0,2 0,15
1,34
CamocrosTenbHOE U3YUEHHUE Pa3AesioB JUCIUILIIMHEL 478 | 35,85
Bua HTOroBOro KOHTpOJIs: 3auer

AHHOTan U padoyeil NpOorpaMMspl JUCHUIJIMHBI
«HemeTananyeckue 3alllUTHbIE MOKPBITHSD)

1 Leab AMCUMIUIMHBI — BOOPYXKUTh CTYACHTOB 3HAHUSMHU TEOPETHUYECKUX OCHOB (POPMHUPOBAHUS
HEMETAJUTMUYECKUX 3AIIUTHBIX OKPBITUMN, & TAK)KE TPAKTUYECCKUMH HABBIKAMU WX HAHECCHUSI.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4Yal0MIMIACH 10JI2KEeH:

Obnadams CIenyONMMU KOMIIETEHIIUAMH U UHANKatopamu ux aoctwxenus: [TK-1.1, TIK-1.2, TIK-
1.3, IIK-2.1, TIK-2.2, T1K-2.3, TIK-5.1, [1K-5.3, [IK-5.5.

3namo:

— CBOICTBa, Ha3HaueHUE M 00JacTU MpUMEeHEeHHs (PochaTHBIX, OKCHUAHBIX, XPOMATHBIX M MPOYUX
HEMETAJUIMYECKUX MOKPBITUH;

— TEOPETHUYECKHE OCHOBBbl HAHECEHHS HEMETaJUIMUYECKUX 3allUTHBIX TMOKPBITUN; MEXaHU3MBI
3apOXKACHUS U POCTA HEMETANINYECKHUX CIIOCB;

— cTOCOOBI OCaXKIEHUSI HEMETAJUTMUECKUX 3aIUTHBIX MOKPBITHIA;

— OCOOCHHOCTH TPEABIAYIIUX U TOCIEAYIOIINX CTaJAWM TMPOIIECCOB HAHECEHUsS HEMEeTaIMYeCKHX
3aIUTHBIX MOKPBITUH;

— BUJIBI OCTIEAYIONIEH 00paOOTKN HEMETAJUTMYECKUX 3aITUTHBIX TTOKPBITUMA.

Ymemo:

— OMpENENsATh Ha OCHOBE DKCIIEPUMEHTAJIBHBIX HCCICAOBAHUN XapaKTEPUCTUKU HEMETaUTMUYECKUX
3aIUTHBIX MOKPBITUH;

— IPUMEHSTH TTOTYICHHYIO HH()OPMAITUIO SISl PEIICHUST KOHKPETHBIX TEXHOJIOTHYECKUX 3a71a4.

Bnaoemy:

— croco0aMy KOPPO3UOHHBIX UCTIBITAHUN HEMETATHYECKUX 3alUTHBIX MMOKPBITHIA;

— METOJUKAaMU HCCIeNOBaHUS (U3UKO-MEXaHHMUECKUX CBOWCTB HEMETANIMYECKUX 3aIIUTHBIX
MOKPBITHI;

— cmoco0aMu UHTEHCH(PHUKAITIH MPOIIECCOB HAHECEHUS HEMETAITMYECKHUX 3alIUTHBIX MOKPBITUH.

3 Kparkoe coaep:kanue QU CHUNITHHBI
Pa3zoen 1. Onpeoenenue nHememaniuueckux 3auumuslx nokpvlmuil. Mx pasnosuonocmu, ceoticmea,

HA3HAa4YeHue. Teopemuuecme OCHO6bl UX ¢0pMUpO@GHHﬂ
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Hemerannuueckue 3alllMTHBIE MOKPBHITUS: OIpeNelIeHue, Ha3HaYeHWe M OO0JIACTH IMPUMEHEHHS
HEMETAJUTMYECKUX 3aIIUTHBIX MOKPHITUNA. TpeboBaHus K KaueCTBY HEMETAIIMYECKUX 3AIIUTHBIX MOKPHITUH
U TEXHOJOTHSM HMX HaHeceHUs. OOIIMe 3aKOHOMEPCHOCTH (POPMHUPOBAHUS HEMETAUTMYECKUX 3aIIUTHBIX
MTOKPBITHH.

Pasoen 2. OcnosHble mexuonocuueckue npoyeccvbl HAHECeHUs HeMemaiiudeckux 3auumuslx
HOKpbIMuULL: OKcuouposauue, ¢hocpamupoganue, Xpomamuposanue, nacCusUpoB8aHue, cospemenHvle 8Ubl
HeMemaiiudeckux 3aujumHslxX NOKPbLMUll

Uctopus pazsutus docdarupoBanus. CBONHCTBA, Ha3HAYCHUE U 00JIACTh MpUMEHEHUs (HOChaTHBIX
nokpbITuil. Mexanusm  ¢opmupoBanust ¢GocdaTHbix NOKpbITUH. Kpucrammuuyeckoe u amopdHoe
docharupoBanue. Y ckoputenu nporecca GocharupoBanus. InekTpoxumMudeckoe pocharuponanne. Macca,
CTPYKTypa U cocTaB (ochaTHbIX MOKPbITUI. Onpesenenue yneabHoi Macchl (ochaTHOrO Closi U yIeIbHOU
Mmacchl crpaBuBmierocs Mertamuia. CoctaBel  (ocdarupyrommx pacTtBopoB. Bribop dochaTupyrommux
pPacTBOPOB ISl KOHKPETHBIX 1efeil. CriocoObl HaHeceHus pocdaTtHoro nokpeiTus. [loaroroBka NOBEpXHOCTH
MeTaiioB niepen hocdarupoBanuem. [locnemyromas o6padotka GocharHbIX MOKPHITUNA. METOIBI KOHTPOIIS
3alIUTHBIX CBOMCTB (Oc(haTHBIX MOKPBITHH. YCKOPEHHBIM METOJ OMpPENEeNIeHUs 3alUTHOW CIOCOOHOCTH
dochaTHBIX TOKPBHITHA. AHAIUTHYECKUH KOHTPOJbL cocTaBa (ochaTHpyromux pacTBOpoB. OCHOBHBIC
HENoJaAKu mporiecca hochaTUpoBaHUs, MPUIUHBI KX BOZHUKHOBEHUS U CIIOCOOBI YCTPAaHEHHUSI.

Ha3HaueHne XpOMAaTHBIX NOKPBITUA HAa LMHKE M KaaMHUH. T€OpeTHYecKue OCHOBBI Ipolecca
xpomaTupoBaHusi. CocTaB XpOMaTHBIX MJICHOK. [IBET XpOMaTHBIX MIJIEHOK Ha HUHKE W KaaMuu. CTONKOCTD
XPOMATHBIX TOKPBITUH paznuuHoro mpera. CamosaneunBaHUe (caMOpereHepalys) XpOMaTHBIX IUICHOK.
CocTtaBsl pacTBOpPOB XxpoMaTupoBaHus. [I[pobrnemsbl mpu sKcITyaTaluu pacTBOpoB naccuBupoBanus Zn u Cd.
CoBepIIeHCTBOBAHNE pPACTBOPOB B HarpaBiieHHH 3aMeHbl Cro+. DIIeKTpOXMMHUYECKOe XpOMaTHpPOBaHUE.
XpomutupoBanue. JJOCTOMHCTBA U HEIOCTATKH XPOMUTHBIX IJICHOK.

Paszoen 3. Texnonocuueckue ocobeHHOCMU NPOYECCO8 HAHECEHUs] HeMeMALIUYeCKUX 3auumublx
HOKpbIMULL, KOHMPOIb DACMBOPO8 U CBOLCME NOKPLIMULL 68 001aCmuU 31eKMPOXUMULECKUX MemOoo08 U
npoyeccos 0jisi OUOMEeOUYUHCKUX yelell

CaoiicTBa, Ha3HAaYeHHE U 00J1acTh MPUMEHEHUSI OKCUHBIX MOKPBITHI. BUIABI OKCHIUPOBAHUS CTANIH.
Teopernueckre OCHOBBI OKCUAMPOBAHUS CTaIH. Macca, CTpYKTypa U COCTaB OKCHAHBIX OKPBITHH. CocTaBbI
OKCHJMPYIOIIUX PacTBOPOB. BrIOOp OKCHIMPYIONMIMX PAcTBOPOB JJIsi KOHKPETHBIX Leneil. L[BeT oxcumaHoM
IUTEHKU. DJIEKTPOXUMUYecKoe okcuanpoBanue. [locnenyromas o0paboTka OKCHIHBIX MTOKPBITHA.

MexaHU3M aHOTHOT'O OKCUAMPOBAHUS aTIOMHHHUS U €r0 CIUIaBOB. BiMsHue pexuma aHOJMpPOBaHUS HA
CBOWCTBA OKCHIHBIX TOKPHITHH. COCTaB OKCHIHON TUIEHKM Ha amoMUHUHM. CIOCOOBI OKCHAWPOBAHHMSL.
DIEKTPOXUMHUECKOE OKCUIUPOBAHUE. DIIEKTPOIUTHI 11 OKCUAMPOBAHUS aTIOMHHMS U €ro CIUIaBoB. [IBa
TUIA SJEKTPOJUTOB AaHOAMPOBAHUS. 3AIIMTHBIE M 3aIIUTHO-IEKOPATHBHBIE aHOIHO-OKCHIHBIC MOKPBITHS.
Teépaoe anHonupoBaHHe. AHOJAHBIE OKCHIHBIE IJIEHKM KaK MOJCIOW IOJ| HAaHECEHUE TallbBaHUUYECKUX
nokpbITHil. OMaTanupoBanue. [locnenyromas 06paboTka OKCUAHBIX MOKPHITUI HA amfoMUHUN. OKpaliiBaHue
U YIUIOTHEHUE OKCUIHBIX MOKPBITHI.

4 O0beM yueOHOH THCHHMILINHBI

O0beM TMCUMIINHBI
Buj yueoHoii padoThl Axax. | Actp.
3E
4. u.
O01asi TPy10€eMKOCTh IMCHUIIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,66 24 24
Jlexun 0,44 16 12
JIaboparopusbie pabotsl (JIP) 0,22 8 6
CamocrosiTejibHasi pa6oTa 1,34 48 36
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15
1,34
CamocTosiTeIbHOE U3YUYECHHE Pa3/IeJI0OB JUCIUILIMHbI 47,8 35,85
Buj nTOroBOro KOHTpoJIs: 3auer
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AHHOTanuA padoyeil MPOrpaMMbl TUCUUNIMHBI
«O0opynoBanme 1Sl ITEKTPOXUMHUYECKUX TEXHOJIOTHiI»

1 Heap AUCHUIIMHBI — TPUOOpPETEHUE OOYYAIONIMMHKCS 3HAHUI 1O THUIOBOMY OOOPYIOBaHHIO
INEKTPOXUMHUYECKUX TEXHOJIOTUH, a TakKe OCHOB IPOCKTHPOBAHUS IE€XOB AJIEKTPOXUMHUYECKUX
MIPOU3BO/ICTB.

2 B pe3yjbTaTe H3yuyeHHs TUCHMILUIUHBI 00y4AIOIIHUIACH 10JIKEH:

Obnadams CIeayIOINMMU KOMIIETEHIIUSAMH U UHANKaTopamu ux aoctxkenus: [1K-2.1, TIK-2.2, TIK-
2.3, IIK-3.1, I1K-3.2, TIK-6.1, T1K-6.2, TTK-6.3.

3namey:

- TUOBI DJIGKTPOXUMHUYECKUX MPOU3BOJCTBEHHBIX JHUHUH U TalbBaHUYECKHMX BaHH, OCHOBHBIE
TpeOoBaHUs, IPEIbABISEMbIE K HUM, pallMOHaJIbHbIe IPUHIUIIBI 3aBEIINBAHUS JeTalieil B BaHHAX, CIIOCOOBI
HarpeBa pacTBOpPOB;

- 00opyoBaHuE 1J1s1 00paOOTKH MEJIKUX JCTaICH;

- TUTIBI U KOHCTPYKTUBHBIE OCOOCHHOCTH aBTOMATUYECKUX JTUHUM;

- BCIIOMOTaTelIbHOE 000pY/I0BaHUE;

- CITOCOOBI OpTaHU3AIUN BEHTHIISAINY TaIbBAHUIECKOTO 11€Xa;

- IPUHIIMIIBI BBIOOpA ONITUMAIBHOW CUCTEMBI IPOMBIBKH JI€TANICIH;

Ymems:

- BBIMIOJIHATH PacuéThl MOTPEOHOr0 KOJMYECTBAa BaHH, KOJIMYECTBA MATEPUAIOB, XMMHKATOB, BOJBI,
JIEKTPOIHEPTHHU, CIKATOTO BO3AYyXa U Mapa, HEOOXOAMMBIX JJIsI BBITOJIHEHUS POU3BOACTBCHHOMN TPOTrPAMMEI,
a TaKke pacuéThl BEHTUIISIIUOHHBIX CUCTEM, KOJMUECTBEHHOTO U KAUeCTBEHHOT'O COCTaBa CTOYHBIX BOJ;

- COCTaBIISITh MAaTEPHAIBHBI W TEIUIOBOH OayiaHca J3JCKTPOXMMHYECKHX BaHH, a TaKXkKe OallaHC
HAIPSDKEHUS;

Braoemy:

- crocobamu U MpuéMaMu COCTaBJICHUS KOMIIOHOBKH MPOU3BOCTBEHHBIX JTHHHUIA;

- croco0amMu v MpUEMaMK OpPraHU3allud JIEKTPOXUMUIECCKHIX [EXOB.

3 Kpartkoe coaep:xaHue TUCHUILUIHHBI

Pazoen 1. Obopyoosanue 0151 21eKMPOXUMULECKUX MEXHOTIO2UT

1.1. Tunvl u KOHCMPYKYUU 8AHH

HasnaueHune BaHH W CIlelIMAIbHOE TalbBAaHUYECKOE 00OpYyIOBAaHUE, MOHTHPYEMOE B COBPEMCHHBIC
BaHHBI. Marepuansl ans (QyTepoBKHM W yig u3roToBieHus BaHH. OOopynoBaHHWE, MOHTHPYEMOE B
COBPEMEHHBIC BaHHEI.

1.2. Tunvl u KOHCMPYKYUU NOOBECOUHBIX NPUCHOCOONEHULL

HasnaueHue 1moIBECOYHBIX IPUCIIOCOOICHUN 1 TPEOOBAHMSI, IPEIBABISIEMbIC K HUM. THITHI TTOIBECOK.
KoHcTpyrpoBaHue MOABECOYHBIX MPUCIIOCOONCHUN: OCHOBHBIE pa3Mephl, IOJBECHBIE KPIOKH, PYUYKH,
KOHTAaKThI. MaTepHabl Il M3TOTOBJICHHS TTOIBECOYHBIX MPUCTIOCOOIeHUH. M30smus moaBecok. AHOTHBIC
KOP3UHBIL.

1.3. Obopyoosanue 015 2anb8anuyeckou 06paboOmKu MeaKux oemainetl HACbinbIo

OcoOenHoctu mporecca 00paboTku AeTaneil Hachinmbio. KOHCTpYKTHBHBIE OCOOEHHOCTH, TPUHITUTIBI
nencTBusl, o0actu npuMeHnenus. bapadaHbl, KOJIOKOJIa, CETKHU JJII HACHITIAHUS JIETaICH.

1.4. Asmoonepamopuvie canrveanuueckue aunu. Kapemounvieagmomamai.

OcoOeHHOCTH TIepeHOoCca IMOABECOK 110 BaHHAM HA JIMHHSX C )KECTKHM W THOKHM IIUKIIOM.

KapeTtounslie aBTOMaTHYECKHE JIMHUU C )KECTKUM LUKIIOM, UX KOHCTPYKIIMH U TIPUHIIUI ACHCTBHSL.

ABTOOIIEpaTOPHBIC JIMHUHU C IIPOTPAMMHBIM yIIPaBICHUEM, UX KOHCTPYKIIMH W TTPHHIIATT JCHCTBHS.

1.5. Bcnomozamenvhoe obopyoosanue: @GuibmposaibHule YCMAHOBKU, HACOCHL, UCMOYHUKU
HOCMOSIHHO20 MOKA

OuUIbTPOBaNBbHBIE YCTAHOBKHU MEPUOIUYECKON U HETPEPHIBHOM (huibTpanuu. TUIBI BAHH B KOTOPBIX
HYy)KHA TIEPHOJWYECKAs WM HenpepbiBHAsS QuibTpanus. KOHCTpYKTHBHBIE OCOOCHHOCTH, MPUHITUTIBI
NEeNCTBUS, 00JIaCTH MPUMEHEHUS, TOCTOMHCTBA U HEJOCTATKH.

Hacocbl. KoHCTpyKTHBHBIE 0COOCHHOCTH, IPUHIIMITBI JCHCTBHS, 00JIACTH TPUMEHEHHUS, TOCTOMHCTBA
U HEIOCTATKH.

[ToyryipOBOTHUKOBEIC ~ BBEIIPSIMHTEIBHBIC arperathl. J[Buratenmu-reHepaTopbl. CXeMbl IHTaHUS
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rajJbBaHUYECKUX BaHH.

Pazoen 2. Bvibop obopyoosanusi.

2.1. Bvibop muna mexnono2uyecko2o 000py008anus u paciém e2o Koauyecmaed

[Ipunuunsl  BeIOOpa 00OpynOBaHUS sl HaHECEHHMs NOKpeITMH. BpiOop cnenumansHOro
rajJbBaHMYECKOro 000pYyIOBaHUS U €TO COCTAaB.

2.2. banaumc Hanpadicemus 2anb8AHUYECKOU BAHMbI, BblOOP CHEYUANbHO20 2ANb8AHUYECKO20
000pY008aHUsA 0151 KAANCOOU BCHHBL OJ151 ONMUMATLHO20 NPOYeccd

bananc HampspkeHus. BpiOop MCTOYHMKOB TOKa. BbIOOp crHenuanbHOro rajbBaHHYECKOTO
o0OpyOBaHUs Ui KaXKAOH BaHHBI JJI ONTUMAJIBHOIO IpoLecca. 3aJauyd pellaeMble CIeLHaIbHbIM
rajpBaHHUYECKUM 00opynoBanueM. OOecriedyeHHe MOCTOSHCTBA COCTaBa M YUCTOTHI KaKJOW BaHHBI JUIS
Ka)JI0ro Ipolecca.

2.3. ObopynoBaHue Ijsi OCYIIECTBICHHUS IPOLIECCA, MEPEMEUINBAHUSA, HArpeBa WM OXJIAKICHUS
UIEKTPOJINTa, O0OpYyJdOBaHUE A OOECIEYeHHs YHMCTOTHI IPOMBIBHBIX BaHH, YIPABJISIOIME ITOTOKOM
IPOMBIBHOW BOJIBI KOHJAYKTOMETPHI

DXEKTOPHOE U BO3JYIIHOE MEepeMELIMBAaHNE, IEPEMELIMBAHNE CKaThIMU Ta3aMHU a30T, aproH U T.1.
KoHcTpykuun mpuHIMI pacdyera »KEKTOPHBIX CHUCTEM IepeMelMBaHus. B kakux mpoueccax Tpedyercs
BO3/YIIHOE MEpEeMEIINBaHUEe U HEAOCTATKU ITOr0 crocoba nepememirBadus. HarpeB u oxiaxJeHHs BaHH.
OObemMBbl BaHH ONTHUMAIBHBIC JJIS HArpeBa 3JCKTPUYECTBOM W JUIsl HarpeBa mapom. THIIBI, MaTepHallbl
JIEKTPUUECKUX HarpeBareied W Marepuaiabl M THUIBl TEMJIOOOMEHHUKOB. YIPaBisAOIIME  [OTOKOM
IPOMBIBHOW BOJIBI KOHJTYKTOMETPHI

2.4. Boi6op obopynoBaHus Ui (pUIBTPALMK PACTBOPOB OT MEXAHUYECKUX NpPUMECEH, OUUCTKH OT
OpPraHUYeCKUX MPHUMECEH, aBTOMATUYECKOH KOPPEKTUPOBKHU 3JIEKTPOJUTOB, YIAICHUS Maciia M3 pacTBoOpa
00e3)KMpPUBAHMs U BCIIOMOTaTeIbHbIX BaHH

Tumnbl cucreM GUIBTPALMU TAIBBAHUYECKUX PACTBOPOB OT MEXAaHUYECKHX MPUMECEH ., TapaMeTPhl UX
BbIOOpa cUCTEM (HIIBTPALIMY JUI KQXKI0r0 pacTBopa. OuibTpanys 31eKTPOUTOB OT OpraHUYECKUX ITpUMeceit
HaXOMAUIMXCS B BHJE HCTHHHOTO WJIM KOJUIOMTHOTO pacTBopa.  ABTOMarhyeckas KOPPEKTHPOBKa
JIEKTPOJIMTA., YlAJICHUEe Maciaa U HePTENpOAYKTOB M3 BaHH O0€3KMPUBAHMS W BCIOMOTATEIbHBIX BaHH.
Koanecmupyromnme cucTeMbl, CHCTEMBI «CTIAreTTH» U CKUM-TUCKH B CKUM-PEMHH.

2.5. OcoOeHHOCTH MaTepHualloB, MPUMEHSIEMbIX B IPOM3BOJICTBE CIELUAIBHOIO I'ajJbBaHUYECKOI'O
000pyIOBaHUS TSl K&KIOTO TaTbBAHUYECKOTO TpoIiecca

Marepuansl, npuMeHsiemble a7 (YTEpOBKM BaHH M JUII COOCTBEHHO, W3TOTOBJIEHUSI BaHH.
[Momunpornunen, ¢Toporutact-2 u  ¢droporiact-4, TUIACTHKAT, XJOPUPOBAHHBIN  MOJMBUHUIXJIOPHI,
HepikaBerolasi cranb, tutad, [IBX, mommadup, Noryl, Ryton. Dnactomepsl, HCMONb3yeMble B Ka4eCTBE
npokiaaok: EPDM, Viton.
3HavyeHue IIacTU(PUKATOPOB, 3HaUeHHE (POPMOBKHU MOIUMepoB. OCOOEHHOCTH MaTEpUaoB Uil HACOCOB C
MarHuTHON My(QTOMH.

Pasoen 3. Obopyoosanue 0ns uzeomosienuss ne4amHuix niam u 6160008 UHMESPAIbHBIX MUKPOCXEM
u Kaberneti

3.1. OGopynoBaHue Al HAaHECEHHs MOKPBITUI Ha BBIBOJIA AJIEKTPOHHBIX NMPHUOOPOB ¢ OapabaHa Ha
Oapaban (Texnomnorus «Reel-to-Reel).

[Mpuniune: Texnonorun «Reel-to-Reely, Tumbl auHMA 1 0COOEHHOCTH UX KOHCTPYKIIHU.
CenexTBHOE HaHeceHHe MeTasioB B ymHUIX «Reel-to-Reel». Meron ¢ukcupoBaHHOTO MOTPYKEHHS H
Maco4YHOEe HaHECEHHE MOKPHITHH. OCOOEHHOCTH HaHECeHMs IOKPHITMHA Ha BbIBOJA Kabeneill M BBIBOJA
MHTETPATBHBIX MUKpOcxeM. OCOOCHHOCTH HAaHECEHHS TIPUTIOST OJIOBO-CBUHEII ¥ 30J10Ta, TIPU MX CEJICKTHBHOM
HAaHECEHHH Ha BBIBOJA MHTETPAIbHBIX MHUKPOCXEM. 3HAYEHHE CKOPOCTH MPOTSKKU JICHTHl M TOHSATHE
aKKyMYJISITOPOB JICHTHI B TexHOJorusx «Reel-to-Reely.

Marepuansl JeHTbl, MHOTOCIOWHBIE MOKPBHITUS JEHTHl 10 5-6 cioeB. Ha3HaueHuwe Kaxaoro cios u
O0COOEHHOCTH MX HAaHECEHMS.

3.2. HaneceHue MOKpPHITMI Ha MeYaTHBIE IUIATHl M Ha BBIBOJA MHUKPOIIPOLECCOPOB MOCIEIHUX
nokosieHui (koprryca nporeccopos tua BGA u LGA)

Meton cyOTpaKTUBHOI'O M3TOTOBJIEHHUS MeyaTHbIX mat. O0opy1oBaHue ISl HAHECEHUS TOKPBITHH Ha
NeYaTHblE TUIAThl. AJJUTHBHBIA H  TIOJNY-aJJIATUBHBIA METOABl HW3TOTOBJICHHS TI€YaTHBIX IUIAT.
KopnycupoBanue MukpormporeccopoB B 00biuHble Kopnyca u kopmyca Tuna BGA u LGA. Ocobennoctu
AKX IPOIECCOPOB ¢ OOIBIIMM KomruecTBOM BbIBOI0B BGA 1 LGA koprryca. OcoOO€HHOCTH U3TOTOBJICHHUS
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BBIBOJIOB JUI 3TUX TporeccopoB. COKeTHbIE Mpolieccopbl U MX nojakiaodeHne kK miataMm (LGA kopmyca).
[Taiika mporeccopoB «Iau0pyc 8CB» n «3160pyc 16CB».
4 Obvem yuebnoii oucyuniunl

O0BLeM TUCHUILTHHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
q, q,
OO01asi TPY10€eMKOCTh M CHUTITHHBI 3 108 81
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 0,66 24 18
Jlexun 0,44 16 12
[Tpaktrueckue 3ansatus (113) 0,22 8 6
CamocrosiTejibHasi pa6oTa 2,34 84 63
KoHTtakTHas camocTosTenbHas pabota 0,4 0,3
2,34
CamocTosiTeIbHOEC U3YUCHHE Pa3/IeIOB JUCIIUILIMHbI 83,6 62,7
Bua koHTpoJIs:
Kypcosas padora +
Buj nTOroBoro KOHTpoOJIs: 3a4eT ¢ OLEHKOM

AHHOTanus padoyeil NPOrpaMMspl JUCHHUIJIMHBI
«O0opynoBanme s npoussoacrea XUT»

1 Heap AUCHUIIMHBI — TpUOOpeTeHHE OO0YYaIOUIMMKCS 3HAHUI MO THUIOBOMY OOOPYIOBaHHIO
npousBojcTBa XUT, a TakKe OCHOB MPOSKTUPOBAHUS LIEXOB DIICKTPOXUMHUUYECKUX TIPOU3BOJICTB.

2 B pe3yabTaTe n3y4eHHsl JMCUUILIUHBI 00y4AIOMINIACH 10JI2KEeH:

Obaadoams cneAyOIUMU KOMIIETEHIIUSAMU U UHANKaTopamu ux noctwkenus: [1K-2.1, [TIK-2.2, TIK-
2.3, [IK-3.1, [IK-3.2, [IK-6.1, I[1K-6.2, TIK-6.3.

3name:

- TUMBI DJIEKTPOXUMHUYECKUX PEAKTOPOB U TaJbBAHMYECKUX BaHH, OCHOBHBIE TpeOOBaHUS,
npenbsSBIseMble K HUM, pallMOHANIbHbIC MPUHIUIBI 3aBEIIMBAHUS JeTalell B BaHHAX, CIOCOObI HarpeBa
pacTBOpOB;

- 00opynoBaHue Ui 00pabOTKHU MEJIKUX JIeTaleH;

- TUTIBI U KOHCTPYKTUBHBIE OCOOEHHOCTH aBTOMATHYECKUX JINHUIA;

- BCIIOMOTaTeNbHOE 000PYI0BaHUE;

- CIOCOOBI OpTraHU3aIluy BEHTUJISIIUY TAThbBAHUYECKOTO 11€Xa;

- IPUHITUIIBI BEIOOpA OMTUMATILHOM CHCTEMBI TPOMBIBKH JI€TaJICH.

Ymemo:

- BBIMOJHITH PAcYEThl MOTPEOHOTO KOIWYECTBA BaHH, KOJIMYECTBA MATepUATIOB, XUMUKATOB, BOJIBI,
AJIEKTPOIHEPTUH, CHKATOTO BO3AyXa U Mapa, HEOOXOIUMBIX JIJIsl BHITOJTHEHUS POU3BOICTBEHHOM TPOTPAMMBI,
a Tak)Ke pacy€Tbl BEHTUJISIIUOHHBIX CUCTEM, KOJTMYECTBEHHOTO M KAYECTBEHHOI'O COCTaBa CTOYHBIX BOJI;

- COCTaBJISITh MAaTEPUABHBIN U TEIIJIOBOM OallaHca SJIEKTPOXUMHUYECKUX PEaKTOPOB, a TaKKe OajmaHC
HATPSDKEHUSL.

Brnaoemw:

- croco0amu ¥ MpUEMaMi COCTaBJICHHUSI KOMIIOHOBKY MPON3BOACTBEHHBIX JTMHHIA,

- croco0amu v MpUEMaMH OpPraHU3alluy IEKTPOXUMUIECKHX IEXOB.

3 Kparkoe conep:kaHue JMCIHHUIITHHbI

Pa3zoen 1. Obopyoosanue onsa nanecenust nokpvimuii Ha oemaau XHUT.

Tumnbl 1 KOHCTPYKIMHU BaHH. THUIIBI U KOHCTPYKIIMM TOABECOYHBIX Mpucnocobnenuit. O6opynoBanue
JUIE  TalbBaHUYECKOW 0O0pabOTKM MeNKHX JeTajield Hachlmblo. KapeTrodHsle, aBTOONEpaTOpHEIC
rajpBaHUYECKUE JIMHHUM, THUIIBI aBTOOIepaTopoB. BcmomorarensHoe o6opymoBaHue: (UIBTPOBAIbHbIE
YCTaHOBKH, HACOCHI, CYIIMIILHOE 000PY/IOBaHHE, HCTOYHUKH ITOCTOSTHHOTO TOKA.
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Paszoen 2. Bwvibop obopyoosanus. MaTepuanbHblii U SHEPTeTHUECKU pacdéT 0OOpyAOBaHUS IS
npousBoacTBa XMT.

BeiOop THmAa TEXHOIOTMYECKOro o00OpynoBaHMS W pacdy€éT ero komuuecTBa. Pacuér Oamanca
HANpPSDKEHUS. TallbBaHUYECKOW BaHHBI, BHIOOP HMCTOYHHUKOB IOCTOSHHOTO TOoKa. Pacuér pacxoma mapa u
ckaroro Bo3ayxa. Pacu€r pacxona aHOMOB U XUMHUKATOB. XapaKTEPUCTHKU CHCTEM MPOMBIBKH, TPUHITUTIBI
BbIOOpaA cxeM MpoMbIBKH. Pacdy€r pacxoaa Boabl HAa MPOMBIBKY.

Pa3zoen 3. Opeanusayus eanveanuueckoco yexa npouzeoocmea XUT.

Bo3aymHas cpena momemnieHUWd rajgbBaHMYECKHX I1eXoB mpousBojacTBa XUT. OOmeoOMmeHHas u
MecTHasi BeHTWIsAus. TpeOGoBaHusl K MPOU3BOJCTBEHHBIM MOMelleHusIM. [ImaHnpoBka nmpou3BOACTBEHHBIX
MIOMEIIEHUH 1 pa3MenieHne 000pya0BaHus.

4 O0bem yueOHOH TUCHMILINHBI

O0BLeM TUCHUILTHHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
q, q,

OO01asi TPY10€eMKOCTh M CHUTIITHHBI 3 108 81
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 0,66 24 18
Jlekuun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,22 8 6
CamocrosiTejibHasi padoTa 2,34 84 63
KoHTakTHas camocTosTebHas pabota 0,4 0,3

2,34
CamocTosiTeIbHOE U3YUCHHE PA3IeTIOB JUCIIUILIMHBI 83,6 62,7
Buja koHTpOJS:
KypcoBas paGora +
Buj nTOroBoro KOHTpoOJIs: 3a4eT ¢ OLEHKOI

AHHOTaNUA padoyeil NPOrpaMMbl IUCHUIIIMHBI
«@OYHKIMOHAJbHbIE TAJIbBAHHYECKHE MOKPBITHS U I'AJIbBAHOIIACTHKA»

1 Ieab AUCHMILUIMHBI — OOYYCHHE CTYJCHTOB OCHOBAM TEXHOJOTHYECKHX IMPOIECCOB HAHECCHUS
MOKPBITUI MeTalllaMd M CIUIaBaMH, SIBISIONIUXCS OCHOBOM (DYHKIIMOHAIBHBIX CBOMCTB MOKPHIBAEMBIX
JeTasiel, 03HAKOMJICHUE ¢ OCHOBHBIMH JJICKTPOIMTAMHU U UX TEXHOJIOTHUYESCKUMU OCOOCHHOCTSIMHU.

2 B pe3yabTaTe H3yYeHUs] JUCHUILINHBI 00YYAIOIHIICS 10JI5KeH::

Obnadams CIeayONIMMU KOMIIETEHIIUAMH U UHANKatopamu ux aoctxenus: [1K-1.1, TIK-1.2, TIK-
1.3, I[IK-2.1, IIK-2.2, T1K-2.3, TIK-3.1, [1K-3.2, TIK-3.3, [1IK-4.1, I1K-4.2, T1K-4.3, T1K-5.1, I1K-5.3, TIK-5.5.

Buame:

- 0011IMe TPaKTHYECKHE TTOJI0KEHUS TI0 AIEKTPOOCAKACHUIO METAIIIOB U CIIJIABOB;

- Ha3HAUCHUE W 00JIACTH MPUMEHEHUS MMOKPHITHI METAJJIAMH U CIUIABAMH,

- COBPEMEHHBIE TEXHOJIOTUU U MaTepPHUAIIbI, IPUMEHIEMbIE B TaJIbBAHOTEXHUKE.

Ymemns:

- paboTaTh C TUTEPATyPHBIMH MCTOUYHHKAMHM IO BOMPOCAM, CBSA3aHHBIM C MPOIECCAMH M3TOTOBIICHUS
Pa3TUYHBIX M3JCIMH W3 METAJJIOB W CIUIABOB C IMOMOIIBI0 MX 3JIEKTPOOCAKICHUS Ha (opMOoOpasyromiue
KOMIIOHEHTHI U3 Pa3TUYHBIX MAaTEPUAJIOB;

- IPUMEHSTH MOTYYCHHBIE 3HAHUS JJIS1 PEIICHHUS] KOHKPETHBIX TEXHOJIIOTUYECKUX 3a/1a4.

Brnaoemw:

- croco0amu MEKTPOXUMHYECKUX U3MEPEHHM U pacyeToB;

-METOJIaMH pacueTa HeOOXOIMMBIX ITapaMeTPOB HAa OCHOBE SKCIEPUMEHTAIBHBIX W JIITEPATYPHBIX
JTAHHBIX

- crmoco0amMu OIEHKH KauyecTBa JIEKTPOOCAK/ICHHBIX METAJIIIOB U CILIABOB.

3 Kpartkoe conep:kaHue JMCIHHUIITHHbI

Paszoen 1. Beeoenue
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Conepxxanne M 3amaud Kypca. OOmme cBeICHHS O COCTOSHUM M Pa3BUTHM HAyKd B 001acTH
IIEKTPOOCAXKICHHS METAJUIOB M CcIUTaBOB. OCHOBHBIC HANPABJICHUS! COBPEMEHHBIX HUCCIIEJOBAaHUN B 00TIaCTH
TEOPHUM M TPAKTHKH TalbBAaHOCTEIMHU. 1peOOBaHUS K KauecTBY MOJMy4YaeMbIX MOKpbITHHA. OOmue
TEOPETHUYECKHE TIOJIOKCHMS - KaTOJHAas IOJIAPU3ALsl MpPU BbLAEIEHUH MeTamaioB. COBMECTHBIN pas3psn
KaTHOHOB. AHOJIHOE PACTBOPEHHE METAILIOB.

Pazoen 2. OcnosHvle obracmu npumenenus u HA3HAYEHUe 2ANbEAHUYECKUX NOKPLIMULL MEMaiiamu u

cnaasamu

dusnyeckne, XUMUIECKUE H PU3UKO-XUMHYECKHE CBOMCTBA AIICKTPOOCAKICHHBIX METAJIJIOB U CILIABOB.
[lpumeHeHne TalbBaHWMYECKUX MOKPBHITHH B pAa3IMYHBIX OTPAciHsX HAayKW M TEXHUKH. 3allUTHEIC,
JICKOPaTUBHbIE W 3alIUTHO-IEKOPAaTHBHBIC TaJlbBAHUYECKUE NOKPHITUSA. TBepable W H3HOCOCTOMKHE
HOKPBITHA. JKaporpodHble 1 MOPO30yCTOHYMBBIE MOKPHITHS. CBETO-/ TEIUIOOTPAXKAIOIINE U MOTJIONIAIOIIHE
HOKPBITUS. DJEKTPONPOBOAHBIE W TaseMble TOKPBHITHSA. AHTH(QPHUKIMOHHBIC, NPOTHBO3AJUPHBIE |
HPOTHUBOUCKPOBBIE MTOKPBITHSL.

Paszoen 3. Ocnognvie 2nekmponumel 0151 HAHECEHUsl 2aNbEAHUYECKUX NOKPLIMUL MEMAIAMU U CHAA8AMU
U UX MmexHoI02U4ecKue 0CoOeHHOCmuU

[IpocTble W KOMIUIEKCHBIE 3JEKTPOJIUTHI Ui HAHECEHUS METAJUIOB M CIutaBoB. HasHauenue
KOMIIOHEHTOB 3JIEKTPOJUTOB. JIEKTPOJIUTHl IUHKOBAHUS, KIMHUPOBAHMS, MEIHEHHs, HUKEJINPOBAHMUS,
XpPOMHPOBAHUS, JY)KCHUS, CBUHIICBaHUSA, CEpeOpEHUs, 30JI0YCHUS, NAUTATUPOBAHUSA, POTUPOBAHMUS.
DJEeKTPOJIUTHI 1151 HAHECEHUs JIATYHU, OPOH3BI U IPYTUX CIIJIABOB PA3JIUYHBIX METAJJIOB.

Paszoen 4. Ocobvie cryyau s1ekmpoocaxicoenus Memanios u cniagos

DJeKTpoOCaKACHNEe METANIOB U3 HEBOJHBIX pacTBopuTeneld. HaneceHue rajapbBaHMUYECKUX MOKPHITUN
Ha TYTOIUIABKUE, JIETKOMIACCUBUPYIOIIMECS M JIETKME METAUIbl M CIUIaBBl. 1puOorasbBaHUYECKUE H
JOKaJIbHBIE TOKPHITUS. HaHeceHne rajapbBaHMYECKUX MOKPBHITHH Ha JBIDKYLIYIOCS JICHTY W IPOBOJIOKY.
Hanecenue ranpbBaHMYECKUX MOKPHITUH HA BHYTPEHHUE TIOBEPXHOCTH TPYO M BOJHOBOJIOB MAJIOTO CEYCHUSI.
Hanecenue ranpBaHNYeCKUX MOKPBITHN Ha MEJIKUE U3ETHS HACKHINBIO BO BPAIATEIbHBIX YCTAHOBKAX.

4 O0bem yueOHOH TUCHMILINHBI

O0BeM TUCHUILTAHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
q, q,
OO0mas TPy10eMKOCTh THCIIHIITHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBIE 3AHATHS: 0,66 24 18
Jlekun 0,44 16 12
JIaGoparopusbie padotsl (JIP) 0,22 8 6
CamocrosiTesibHas padora 2,34 84 63
KoHTakTHas camocTosiTelbHas paboTa 0,2 0,15
2,34
CamocTosiTenbHOE U3YUYEHHE Pa3/IeI0B JUCIUILIMHBI 83,8 62,85
Buja nTOroBoro KOHTpoOJIs: 3auer

AHHOTanug padoyeil NpPOrpaMmMbl AMCUUIIMHBI
«HoBble KOHCTPYKIMOHHBIE MATEPHAJIBI B TAJIbBAHOTEXHUKE)

1 Heap AuCHUIIMHBI — OOydYeHHE CTYJACHTOB OCHOBAM BBIOOpa HOBBIX KOHCTPYKIIMOHHBIX
MaTepUaJIOB, CBSI3aHHBIX C MPOIECCAMH 3JICKTPOOCAK/ICHUS METAIaMU U CIUTABAMHM, a TAKXKe MPUHITUTIAM
pa3pabOTKM M YIpaBICHHUS TEXHOJOTMYECKMMHU TMPOIECCaMu, W HCIOJIb30BAaHUE HUX pPE3yIbTaTOB B
npodhecCuoHaTBbHON NeSTENbHOCTH.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIUIICS 10JI5KEeH::

Obnadams CIEAYIONIMMU KOMIIETEHIIUAMH U UHANKatopamu ux aoctxkenus: [1K-1.1, TIK-1.2, TIK-
1.3, [IK-2.1, T1K-2.2, TIK-2.3, TIK-3.1, T1K-3.2, [1K-3.3, T1K-4.1, [1K-4.2, T1K-4.3, TIK-5.1, [1K-5.3, TIK-5.5.
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3uame:

- 0011IMe TPaKTUYECKHE TIOJI0KEHUS 0 ANEKTPOOCAKICHUIO METAJJIOB U CIIJIaBOB;

- Ha3HauCHUE W 00JIACTU MPUMEHEHUS MMOKPHITUN METAIJIAMH U CIUIABAMH,

- COBPEMEHHBIE TEXHOJOTUH U MAaTE€pUabl, IPUMEHSIEMBIE B TAJIbBAHOTEXHUKE.

Ymemn:

- paboTath ¢ IUTEPATYPHBIMU UCTOYHUKAMU 10 BOIPOCAM, CBSI3aHHBIM C MIPOLIECCAMH U3TOTOBJICHHUS
pa3IMYHBIX M3AETHHA M3 METAJUIOB U CIUIABOB C IMOMOUIBIO UX 3JIEKTPOOCAXKACHUS Ha (popMooOpasyromue
KOMITOHEHTHI U3 Pa3IN4HbIX MAaTEPUAIIOB;

- IPUMEHSTH MOJYYEHHbIE 3HAHUS JIJIS1 PEIICHHUS] KOHKPETHBIX TEXHOJOTMUECKHUX 3a/1a4.

Braoemw:

- croco0amu IEKTPOXUMHUUECKUX U3MEPEHUI U pacyeToB;

-METOIaMH pacueTa HEOOXOAMMBIX MapaMeTPOB HAa OCHOBE 3KCIICPUMEHTAIBHBIX U JINTEPATYPHBIX
JTAHHBIX

- cnoco0amMM OIIEHKH KaueCcTBa AIIEKTPOOCAKICHHBIX METAJUIOB U CILIABOB.

3 Kpartkoe cogep:xaHue TUCHUILUIAHBI

Pazoen 1. Tpaduyuonnvie u HoGvle Mmamepuanvl, npuMeHsemMble 6 2albEaAHOMEXHUYECKOM
npouseoocmaee.

TunoBsie MpoIIECCHl U MHIUBUIYAJIbHBIE OCOOCHHOCTH PACTBOPOB, MPUMEHIEMBIX B TAJIbBAHUYECKUX
npousBoJcTBax. OCOOEHHOCTH HMHIUBUAYaIbHBIX PACTBOPOB TaJIbBAHUYECKUX IIPOLIECCOB U CBOMCTBA
YCTOMYMBOCTH MaTE€pUAIIOB B 3TUX PACTBOPaX. YCIOBHAS U JICUCTBUTENIbHAS YCTOMYUBOCTD TPAAUIIMOHHBIX
Y HOBBIX KOHCTPYKIIMOHHBIX MaTepuainoB. [lonuMepHbie MaTepuaibl, MeTalibl U (yTepOBaHHBIE MaTEPHAIBI,
BaHH, HACOCOB, JJICKTPUUYECKUX HarpeBaTelield, TeIIOOOMEHHUKOB, TPYO W (PUTHHIOB, TPUMCHICMBIX B
rajbBaHOTEXHHKE.

Paszoen 2. @usuueckue, xumuueckue u QuU3UKO-XUMUHECKUE CBOUCMBA HOBbIX KOHCMPYKYUOHHBIX
mMamepuanos.

CBoiicTBa HOBBIX KOHCTPYKIIMOHHBIX MAaT€pUAJIOB C TPAAUIIMOHHBIMU MaTepuaiamu. CormocTaBieHUE
busnueckux u pusnko-xumuueckux cpoiicts [IBX u XIIBX, monunponuiaeHa u BBICOKOTEMIIEPATYPHOTO
nonunponwieHa. [Ipumenenue ¢roporurasera — 4 u ¢proporuiacta — 2 (Teduona u [1BId). Haznauenue
noaumepa Tefzel u poccuiickue ero amanorm. Mcmonb3oBanue momumepa HALAR u ero 3amena B
OTEUECTBEHHBIX TEXHOJIOTHIX. TeMrepaTypHble XapaKTePUCTUKH TTOJUMEPOB B TajlbBAHUUECKHUX MPOIECCaX.
Meramnsl, kak KOHCTpyKMOoHHbIe Matepuanbl. CrutaB X18H10T u ero ananoru. Tutan u ero npuMeHEHUE B
raJbBaHOTEXHHKE.

Pa3zoen 3. Quszuko-xumuueckue c0licmaa 31eKmMpoIUmos U 6CHOMO2AMENbHbIX 6AHH.

OcHOBHBIE MPOIECCHI HE TPeOyIolre 0CO00M YCTOMYMBOCTH MaTE€pPUAIOB, U T€ MPOIECCHI, KOTOPHIE
KPUTHYHBI K YCTOMUMBOCTH MaTepuanoB. [Ipobrmembl ¢ (u3MuecKoil yCTONYMBOCTHIO KOHCTPYKITHOHHBIX
MaTEepHUAJIOB, HO UX HEJOCTATKH, CBSI3aHHBIE TOCTEIIEHHBIM BBIXOJO0M JJIEKTPOJIMTOB U3 CTPOSI M3-3a BBIXOJA
B DJIEKTPOJUTHI MaacTuGukaTopoB. OCOOEHHOCTH AIEKTPOIHUTOB, KOT/Ia YCTOWYMBOCTh KOHCTPYKITHOHHBIX
MaTepHaJIOB MEHSETCs, MPU MPUMEHEHHH B DJIEKTPOJIMTAX OPTaHUKH, MOHOB (hTopa U T.A. THMOBBIC BUIBI
ANEKTPOIIUTOB ¥ MaTepHAIIbl 000PYIOBaHUS PEKOMEHAYEMBIE JJI ’TUX BaHH.

Pazoan 4. Mamepuansi, npumensemvle 8 2arbeaHomexHuKe, 8 Kaiecmee NPoKiaAOOK, d1ACHOMEPOS,
Mopyesvix YNIOMHEeHUU.

Hacocs! ¢ ToprieBbIMU YIIJIOTHEHUSIMU U HACOCHI C MarHUTHON My(QTON. VIX KOHCTPYKIIMH, HACOCHI C
OJIMHApPHBIM U JBOWHBIM CaTbHUKOM. KOHCTPYKIIMM HACOCOB C MAarHMTHONW My(TON M HX XHMHYECKas
ycToiunBocTh. CBOICTBA TOPIEBBIX YIUIOTHEHHI U3 yriiepoaa u kepamuku, SiC, rerpodropatunen (Rulon).
DnacToMepbl, MPUMEHSIEMbIE B CUIIbHOKHCIIBIX CpelaX U CITA00KUCIIBIX U MIETOYHBIX Cpeaax.

4 O0beM yueOHO# JUCUMIITIMHBI

O0bemM IUCUUIIMHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
4. 4.
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 3 108 81
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 0,66 24 18
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Jlexnun 0,44 16 12

JlabopaTtopHbie padoTsl (JIP) 0,22 8 6

CamocTosiTe1bHAs1 padoTa 2,34 84 63

KoHTakTHas camocTosTenbHas pabota 0,2 0,15
2,34

CamocrosTenbHOE U3YUeHHUE Pa3aesioB JUCIUILUIMHEIL 83,8 | 62,85

Buj nTOroBOro KOHTpOJIs: 3auer

AHHOTaNUs padoyeil MPOrpaMMspl AUCHUILIHHBI
«IIpakTHKYM 10 3JIeKTPOXUMHUYECKHM ITPoLeccam»

1 Hegb AuCHMIVIMHBI — NpUOOpETEHHE OOYUYAIOUIMMUCS YIIIYOJEHHBIX 3HAHUN M KOMIIETEHLIMH,
NOJyYeHHUE W 3aKperuieHne Mpo(peCcCHOHAIbHBIX YMEHHH M HaBBIKOB B O0JIACTH MPOBEICHHS HAy4HO-
UCCIIEIOBATEIbCKUX pabOT € UCIOIb30BAHUEM COBPEMEHHBIX TEXHOJOTHIl IyTeM CaMOCTOSATEIBHOIO
TBOPUYECKOTO BBIIIOJIHEHHUS 3a/1a4, [IOCTABJIEHHBIX IIPOIPaMMON HayUHBIX UCCIICOBAHUM.

2 B pe3yjbTaTe H3yYeHHUs TUCHHUILUIUHBI 00y4YAIOIIUICA T0JIKEH:

Obradoams CIeAYIOMUMU KOMIIETCHIIUSAMU U WHANKaTopamu ux noctwkenus: [1K-1.2, IK-2.1, TIK-
2.2, 11K-2.3, I1K-3.1, T1K-3.2, IIK-4.1, 1IK-4.2, TIK-4.3, TIK-6.1, [1K-6.2.

3nameo:

- IOPAZOK IUTAHUPOBAHMS, IPOBEIEHUS U 00ECIIEUeHUS MIEKTPOXUMUYECKUX SKCIIEPUMEHTOB;

- METO/Ibl MATEMAaTUYECKOT0 aHaIN3a U MOJIEJIMPOBAHUS SKCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS;

-HayYyHO-TEXHUYECKYI0 HMH(POPMALUIO, OTEYECTBEHHbI M 3apyOeXHbI ONBIT IO TEMaTUKe
UCCJIEIOBAHMUSL.

Ymemy:

- HCII0JIb30BAaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIIOTUH, B TOM YHCJIE CETEBbIE KOMIIbIOTEPHBIE
TEXHOJIOTUH U 0a3bl JaHHBIX [IPU IUIAHUPOBAHUU U NIPOBEJICHUHN HJIEKTPOXUMHUUECKUX IKCIEPUMEHTOB;

- IPOBOAUTH OOpPabOTKY pE3y/lbTaTOB SKCIEPUMEHTOB M OLIEHHWBATh IOIPEIIHOCTH, BBIABUIaTh
TUIOTE3bl U YCTAHABIMBATH IPAHULBI UX IPUMEHEHMUS;

- OCYLIECTBJIATH IOMCK, 00pa0OTKy M aHaJM3 Hay4YHO-TEXHMUYECKOW HHGpOpMalUU 1O MPOoPHII0
Hay4HBIX MCCIIEJOBAHUM, B TOM YHCIIE ¢ IpuMeHeHneM Internet-TexHooruii.

Braoemw:

— UJIC0JIOTHEN AIIEKTPOXUMHUYECKHX METOJI0B MCCIIEIOBAaHUS M aHaIN3a, CUCTEMOW BbIOOpAa METOJI0B
MCCIIEJOBAHMSI, OLICHKOM BO3MOXKHOCTEHN KaXK1I0T0 METOAA.

3 Kpartkoe conep:kanue JMCIHUIIIHHbI

Paszoen 1. Hccnedosanus 6 obracmu 31eKmpoocaircoeHus mMemaniog u Cniaeos, 6 mom yucie
KOMNO3UYUOHHBIX NOKPLIMULL

Pa3paboTka cocTaBOB pacTBOPOB M TEXHOJOTHYECKUX MAPaAMETPOB IEKTPOIUTHUECKOTO OCAXKICHHS
METAJIJIOB, CIJIaBOB M KOMIIO3UIMOHHBIX MOKPBITUH. M3MepeHue TtomuuHbel mokpeiTuil. OnpeneneHue
MOPUCTOCTH.

HcnbiTanne NOKpBITHN HA ar€3MOHHYIO IPOYHOCTh. VICTIBITaHUS MOKPBITHI HA U3HOC.

N3mepenue Onecka NOKPHITUI U CTETIEHHU IIEPOXOBATOCTH.

N3mepenne TBEpIOCTH NOKPBHITHN. VICTIBITAHUS TOKPBITHI HA PACTSKEHUE.

VYCKOpEHHbIE KOPPO3MOHHBIE HCIBITAHUS MOKPHITHM. MeEToapl KOHTpOJS 3alUTHBIX CBOMCTB
HEMETAJUTMYECKUX HEOPTaHUYECKUX MOKPBITUH.

Pasoen 2. Hccneoosanus 6 obnacmu KOppo3UOHHbIX NPOYECCO8 U 3aujumyl Om KOppO3UU

3onaoBast MUKpockonus. CkaHupyromas TyHHenbHas Mukpockonus (CTM).

ATomHO-cunioBasi Mukpockonus (ACM), anekrpocunoBasi Mukpockonus (9CM), MarHUTHO-CHIIOBast
Mukpockorust (MCM).

OnTuyeckre METOAbl HMCCIENOBaHMs MaTepuasnoB. biMKHENoJIbHAss ONTHYECKAs MUKPOCKOIHS
(BOM), xoHbOoKaNbHASI MUKPOCKOMIHS, SJTUIICOMETPHSI.

PenTreHoBckMe  METOABI  MCCIENOBaHMS  MaTepuanoB. PeHTreHoBckas  (POTORIEKTpOHHAS
cnekrpockonus (POIC), Oxe-cieKTpOCKONus, peHTTeHODITyOpECIIEHTHASI CIIEKTPOCKOIIHSL.

Pasoen 3. Hccneoosanus 6 obnacmu 31eKmpoxumMuieckoli IHepeemuKu u 31eKmpocunmesd

CuHTe3 KaTaau3aTopoB W 00pabOTKa yriaepOAHBIX MaTEPHANIOB I TIOJYYECHHs DJICKTPOJIHBIX
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MaTepUajioB  XUMHUYECKUX  MCTOYHHUKOB TOKa. DyHKIMOHAIM3alMs  YIVIEPOJHBIX  MaTEpUasoB.
DNEKTPOXUMHYECKHE METOAbl HCCIENOBAHUS ANEKTPOAHBIX peaKIMd B XMUMHUYECKUX HCTOYHHKAX TOKa.
[Muxnnyeckas BOIbTaMIIEPOMETPUS, BPALIAIOIIUNACS JUCKOBBIN AIEKTPO.

Pa3paboTka u uccienoBanue CyrnepKkoHAEHCaTOPOB. Marepuabl 371€KTPOJAOB U HOHHBIE KUIKOCTH.

HccnenoBanue mIpOLECCOB 3JIEKTPOXMMHUYECKOTO TE€HEPUPOBAHUS DJIEKTPOIHEPTUU C ITOMOIIBIO
HMOHHCTOPA.

HccnenoBanue BIUSHHS MPUPOIBI MEAUATOPOB U (PYHKIMOHAIBHBIX TPYII Ha 3JIEKTPOXUMHUYECKHE
IpeBpalleHust opranndeckux coenuuenuil. LHuknnyeckas Bonpramnepomerpus. [lonsporpadus Ha TBepabIX
JNEKTPOAAX.

Paszoen 4. Hccnedosanus 6 obracmu OuUCMKU CMOYHBIX 600 2ANb8AHUYECKUX HPOU3BOOCMS,
pezenepayuy u ymuiu3ayuu mexHo2eHHbIX 0mxo008 Memooamu d1eKmpoxXuMun

Hccnenoanue 3mekTpodroTanimoHHOro npoiecca uipiedeHus [IAB, opraHnuecKux KOMIIO3HIIUN U3
BOJIHBIX PacTBOPOB. AHAJIN3 COBPEMEHHBIX TEXHOJOTHH OYMCTKH CTOYHBIX BOJ| MPOHU3BOJCTBA IMEYATHBIX
iat. MccnenoBanue BIUSHUS 3apsaa U pa3Mepa YacTHIl Ha IPOLECcCH (IIOTaluu U (pUIbTpaIUy.

Metoasl XIIK, aroMHO-aOCOPOITMOHHON CIEKTPOMETPHH, MAacC-CIEKTPOMETPUHU C WHIYKIIHOHHO-
CBSI3aHHOW TIIIa3MOW, CHEKTPO(POTOMETPUM JJIsi Ka4eCTBEHHOIO M KOJUYECTBEHHOTO KOHTPOJS IIpH
pereHepanuy U yTUiIn3aluu TEXHOTEHHBIX OTXO/IOB.

Pazoen 5. Uccrneoosanus 6 obacmu s1eKkmpoxumuyeckux memooos u npoyeccos 0Jisi OUOMeOUYUHCKUX
yeneu

DNEKTPOXUMHUYECKH ylnpasisiemast reMocopOIMOHHas JIETOKCHUKAIHSL. Huknnyeckas
BOJIbTAMIIEPOMETPUSI B IUIa3ME€ KpPOBU MAlMEHTOB. JIMarHOCTWKa C TOMOIINBIO H3MEpPEHUs peaoKc-
MOTEHLIMAJIOB B OMOJIOrMYECKUX cpefiax. DIEKTPOXUMUYECKUN METO ] OLEHKHU 1e(POpMUPYyEMOCTH MeEMOpaHbI
SPUTPOLUTA. DIEKTPOXUMUYECKUI CHHTE3 PAacTBOPOB IJISl HEMPSMOTO AJIEKTPOXMUMHUYECKOTO OKUCICHHS C
LeJIbI0 JIETOKCUKALUK OpraHu3Ma.

4 O6vem yuednoU Oucyuniunbvl

O0BeM TUCHUILTAHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
4. 4.

OO0mas TPyI0eMKOCTh THCIIHIITHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBIE 3AHATHS: 1 36 27
JlabopaTopHsbie padoTsl (JIP) 1 36 27
CamocrosiTesbHasi padoTa 2 72 54
KonTakTHas camocTosiTenpHas paboTa 9 0,4 0,3
CaMocTosiTenbHOE U3YUEHUE PA3/IETI0B JIUCIUILIUHBI 71,6 53,7
Bua uTOroBOro KOHTpoJIs: 3adeT ¢ OEHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«HayuHnble uccjie0BaHUs B TEXHOJIOTHH JIEKTPOXUMHYECKHX MPOU3BOICTBY»

1 Henap aucuMmimHbl — npuoOpeTeHne oOydyarolMMUCS YIIyOJEHHBIX 3HAHUM M KOMIETEHLIHH,
NOJyYeHHE U 3aKperuieHne MpopecCHOHAIbHBIX YMEHHH M HaBBIKOB B O0JIACTH NPOBEICHHS HAaydHO-
UCCJIEJIOBATENILCKUX PA0OT C HCIOIb30BAHHUEM COBPEMEHHBIX TEXHOJIOTUHA IyTeM CaMOCTOSTEIbHOTO
TBOPUYECKOTO BBIIIOJIHEHHUS 33]1a4, TOCTABJIEHHBIX IPOrPaMMON HayUHBIX UCCIIEIOBAHUMN.

2 B pe3yjabTrare H3y4YeHUs] AUCUMILIMHBI 00y4ar0IMiics 1OJIKEH:

Obaadoams CNeAyOMUMU KOMIIETEHIIUSAMU U WHANKaTopamu ux noctwkenus: [1K-1.2, IIK-2.1, TIK-
2.2, T1K-2.3, TIK-3.1, TIK-3.2, TIK-4.1, [1K-4.2, [1K-4.3, T1IK-6.1, [1K-6.2.

3Hamey:

- IOPSIIOK TUTAHUPOBAHMS, TPOBECHUS M 00eCTIeUeHHS IEKTPOXUMUUECKUX SKCIIEPUMEHTOB;

- METO/Ibl MATEMAaTUYECKOT0 aHaIN3a U MOJEIINPOBAHUS SKCIIEPUMEHTAILHOTO UCCIIEI0BAHUS;

-HAY4YHO-TEXHUYECKYI0 HH(OpPMALMIO, OTEYECTBEHHBIM M 3apyO€XHbBII ONBIT MO TEMAaTHKe
UCCIIEJOBAHMS.
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Ymemn:

- HCII0JIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTUH, B TOM YHCJIE CETEBbIE KOMITbIOTEPHBIE
TEXHOJIOTHH U 0a3bl JaHHBIX MPHU TUIAHUPOBAHUU U TIPOBEACHUU IJIEKTPOXUMUYIECKUX IKCIIEPUMEHTOB;

- MPOBOJIUTH OOPaOOTKY pPE3yJbTaTOB JKCHEPUMEHTOB M OLEHHBATh IMOTPEUIHOCTH, BBIJBUTATH
TUTIOTE3bl U YCTAaHABIMBATH 'PAHUIBI UX TPUMEHEHUS,

- OCYILIECTBJISATh NMOUCK, 00pabOTKy M aHaliu3 HAyYHO-TEXHUYECKOH HHGpOpMaluu Mo MpoduiIto
Hay4HBIX MCCIIEJOBAaHUM, B TOM YHCJIE C IPUMEHEHUEM Internet-TexHoIoruii.

Braoemn:

— MJICOJIOTHEN IIIEKTPOXUMHUYECKHX METOJIOB UCCIIEIOBAHUS M aHaIHM3a, CUCTEMON BbIOOpa METO0B
UCCIIEI0BAHMNS, OLEHKOM BO3MOKHOCTEN KaKJ1I0I0 METO/A.

3 Kpartkoe cogep:xaHue TUCHUILUIAHBI

Paszoen 1. Hccnedosanus 6 obracmu 31eKmpooca’rcoenus Memaiiog U Cniagos, 8 mom yucie
KOMNO3UYUOHHBIX NOKPBLIMULL

PazpaboTka coCTaBOB pacTBOPOB M TEXHOJOTHYECKUX MAPAMETPOB JICKTPOIUTHUECKOTO OCAKICHHS
METaJUIOB, CIUIABOB M KOMIIO3ULMOHHBIX MOKPBHITHH. M3MepeHne TommuHbl NOKpbITUH. OrmpeneneHue
HOPUCTOCTH.

HcnbiTanne NOKpBHITUM HAa are3MOHHYIO IPOYHOCTh. VICbITaHUs MOKPBITHI HA U3HOC.

W3mepenue 01ecka NOKPHITHN U CTETICHU IIEPOXOBATOCTH.

N3mepenne TBep1OCTH NOKPBITUMA. VcTIBITaHUS TOKPBITHIL HA pACTSKEHUE.

YCKOpEHHBIE KOPPO3MOHHBIE HCIBITAHUS MOKPBITUNA. MeETOIbl KOHTpOJIS 3alIUTHBIX CBOWMCTB
HEMETAJUIMYECKUX HEOPTAaHUUECKUX MMOKPBITHH.

Pa3zoen 2. Hccneoosanus 6 obracmu KOppo3uUOHHbIX NPOYECCO8 U 3auunmul om KOppo3uu

3ona0Bas Mukpockonus. Ckanupyromias TyHHenbHas Mukpockomnus (CTM).

ATomHO-cuiioBasi Mukpockonusi (ACM), anekrpocuinoBast Mukpockonus (9CM), MarHUTHO-CUJIOBast
mukpockomnus (MCM).

OnTruyeckre METONbI HWCCJCJAOBAHHUS MaTepUaioB. bIMKHENOoJIbHAs ONTHYECKash MHKPOCKOTIHS
(BOM), xoHbOKaTbHASI MUKPOCKOMHS, SJTUIICOMETPHSI.

PeHnTreHoBckue  MeTOAbl  UCCIENOBaHUS ~ MaTepuanoB. PeHTreHoBckass — (OTORIEKTPOHHAs
cnektpockonus (POIC), Oxe-ceKTpoCKOnus, peHTTeHOITyOpECIIEHTHAsI CIIEKTPOCKOIIHSL.

Paszoen 3. Hccneoosanus 6 obracmu 51eKmpoxumMuieckorl dHepeemuKy U 31eKmpocunmesa

CuHre3 karanu3aTopoB M 00paboTKa YTIEpOAHBIX MaTepUajoB ISl TMONYYEHUS DIEKTPOIHBIX
MaTepUaJIOB  XMUMHYECKHX  HCTOYHMKOB  TOKAa. DYHKIMOHAIM3AIUs  YIVIEPOJHBIX  MaTepUasoB.
DIEKTPOXUMHUYECKUE METOJbl MCCIEAOBAHMS 3JIEKTPOJHBIX PEAKUUAd B XMMHUYECKMX HCTOYHHKAX TOKa.
[uknrueckas BOJbTaMIIEPOMETPHS, BPAIAOIIUKACS JUCKOBBIN 3JIEKTPO.I

Pa3paboTka u uccienoBanue CyrnepkoHASHCAaTOPOB. MaTepHalbl 3JeKTPOAOB U HOHHBIE )KUIKOCTH.

HccnenoBanre NpOLECCOB 3JIEKTPOXUMHUYECKOTO TEHEPUPOBAHUS AJIEKTPOIHEPTHMH C IMOMOUIBIO
HMOHUCTOPA.

HccnenoBanue BAUSHUS MPUPOIBI MEAUATOPOB U (DYHKIIMOHAIBHBIX TPYIIN HA JIEKTPOXUMHUYECKUE
MpeBpalleHus] OpraHudeckux coenuuenuit. [{ukmyueckas Bonprammnepomerpus. [lonsporpadus Ha TBEpABIX
ANEKTPOAAX.

Pazoen 4. Hccneoosanus 6 obnacmu o4ucmiu CMOYHLIX 600 2ANbBAHUYECKUX HPOU3BOOCMS,
pezenepayuu U ymuiu3ayuu mexHo2eHHbIX Omxo008 Memooamu d1eKmpoxXuMun

Hccnenoanue >nexkrpoduoranoHHoro npoiecca uzsinedenus [IAB, opraHndecknx KOMIO3UIUHA 13
BOJHBIX PacTBOPOB. AHAJIM3 COBPEMEHHBIX TEXHOJOTUW OYHCTKHA CTOYHBIX BOJ IMPOU3BOJICTBA IMMEUYATHBIX
wiat. MccnenoBanue BIUSHUS 3apsijia U pa3Mepa 4acTHUIl Ha mpoiecchl GproTanuu U GuiIbTpaIum.

Metoaer XIIK, aToMHO-aOCOpOIIMOHHON CIEKTPOMETPUHU, MACC-CIEKTPOMETPUHU C HHIYKIMOHHO-
CBS3aHHOW TMJIa3MOM, CHEKTPO(POTOMETpUN [Isi KAYECTBEHHOTO W KOJIWYECTBEHHOTO KOHTPOIS TpHU
pereHepanyy U yTUIN3alUi TEXHOTCHHBIX OTXO0JIOB.

Pa3zoen 5. Hccnedosanus 6 obnacmu 31eKmpoxumMuieckux Memooos u npoyeccos 0Jisi OUOMeOUYUHCKUX
yeneu

DIEKTPOXUMHUYECKU yhpasisiemast reMocOopOIIMOHHAS JIETOKCUKAITHSI. Huknuueckas
BOJIbTAMIIEPOMETPUS B IIJJa3M€ KpPOBHM TMAIMEHTOB. JIMarHOCTMKa C TIOMOINBIO HM3MEPEHUs PEeIoKC-
MOTEHIIMATIOB B OMOJIOTHYECKHUX CpelaX. DIEKTPOXUMHUUYECKUN METO] OIIEHKHU AeOopMUpPYyeMOCTH MeMOpaHbI
SpUTPOLUTA. DIEKTPOXUMUYECKUI CHHTE3 PacTBOPOB JJISl HEMPSIMOTO AJIEKTPOXUMUYECKOTO OKHUCIIEHUS C
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OCJIbKO ACTOKCUKAIIMN OpraHu3Ma.

4 Obvem yuebnoii oucyuniunl

O0BbeM THCHHMIIIHHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
q. q,

OO01asi TPY10€eMKOCTh M CHUTITHHBI 3 108 81
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 1 36 27
Jlaboparopusbie paboTsl (JIP) 1 36 27
CamocrosiTejibHas padoTa 2 72 54
KonTakTHas camocrosiTenbHas paboTa 9 0,4 0,3
CamMocTosITeIbHOC H3YUYCHHE Pa3/ICTIOB JUCITUILUIMHBI 71,6 53,7
Bua uTOroBOro KOHTpOJIf: 3adeT ¢ OEHKOM

5.4 IlpakTuka

AHHOTALUA paﬁoqeifl MmporpaMmmal YueOHOol NPAKTHKN: 03HAKOMHUTEIbHAS NPAKTHKA

1 Iesb MPAKTUKH — MMOJYYCHHUE CTYACHTAMHU OOIIMX MPEACTABICHUH 00 OCHOBHBIX THUIIAX XUMHUKO-
TEXHOJOTHYECKHUX TPOIECCOB, 3HAKOMCTBO C pabOTONW OCHOBHBIX MPUOOPOB U OOOPYIOBAHHS IS
TEXHOJOTHYECKHUX HCCIICIOBAHUH, a TAaKXKe MOJIyYeHUE MMEPBUYHBIX MPOPECCHOHATBHBIX YMEHUN U HABBIKOB
CaMOCTOSITEIIbHOT'O TBOPYECKOTO BHITIOJIHCHHS 33124 MPAKTHKH.

2 B pe3yabTaTe NPOXO0:KIeHUSA MPAKTUKH 00yYAIOMIMIACs T0JIKEeH:

Obaadoams craenyomUMI KOMIETEeHIMSIME U uHAuKaTopamu ux goctuxenus: OIIK-1.1, OIIK-1.2,
OIIK-1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.8, OIIK-1.9, OIIK-2.1, OIIK-2.2, OIIK-2.3,
OIIK-2.4, OIIK-2.5, OIIK-2.6, OIIK-2.7, OIIK-2.8, OIIK-2.9, OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK-3.4,
OIIK-3.5, OIIK-3.6, OIIK-3.7, OIIK-3.8, OIIK-3.9, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4, OIIK-4.5,
OIIK-4.6, OIIK-4.7, OIIK-4.8, OIIK-4.9, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4, OIIK-5.5, OIIK-5.6,
OIIK-1.10, OIIK-1.11, OIIK-2.10, OIIK-2.11, OIIK-3.10, OIIK-3.11, OIIK-3.12, OIIK-3.13, OIIK-3.14,
OIIK-3.15, OIIK-3.16, OIIK-3.17, OIIK-3.18, OIIK-4.10, OIIK-4.11, OIIK-4.12, OIIK-4.13, OIIK-4.14,
OIIK-4.15, OIIK-4.16; OIIK-6.1; OIIK-6.2; OIIK-6.3.

3name:

- TIOPSIIOK OpraHU3alluy, TUTAHUPOBAHMSI, TIPOBEIACHUS U O0CSCIICUCHUST HAYYIHO-UCCIICI0BATEITHLCKUX
paboT ¢ HCMONB30BAHHEM COBPEMEHHBIX TEXHOJIOTHM, MpEICTaBlIeHH 00 OpraHu3alud XHUMHUYECKOTO
MIPOU3BO/ICTBA;

- OCHOBHOE 000py/l0BaHUE, IPUMEHIEMOE B HAYUYHBIX MCCIEIOBAHUSAX U XUMUYECKONH TEXHOJIOTUU U
IIPUHIMII €r0 JEHCTBHS,

Ymems:

- OCYIIECTBJIATH TIOWCK, O0pa0OTKy W aHaIW3 HAyYHO-TEXHUYECKOH WHEGOpMAIUU IO TPOUITIO
MPONICHHON MPaKTUKH, B TOM YKCIIE C IPUMEHEeHHEeM Internet-TeXHOIOTHiA;

- WCTOJBh30BaTh COBPEMEHHBIC TPUOOPHI M METOAWKH IO TPOPWII0 TporpaMMmbl OakalaBpHara,
OpPTraHU30BBIBATH MTPOBEJICHUE SKCIIEPUMEHTOB U UCTIBITAHUH, IPOBOIUTH UX 00pabOTKY U aHAIU3UPOBATH MX
pe3yIIbTATHI.

Bnaoemn:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO K HCCIICIOBATEIILCKON JICATEIBHOCTH MO TMPOQHITI0 H3ydacMOn
porpaMMBbl OaKagaBpUaTa;

- TICpBOHAYAJILHBIMA HaBBIKAMH PA0OTHI C HAYIHO-TEXHHUYECKOH, CIPABOYHOH JHMTEpaTypod H
AIEKTPOHHBIM PECYPCAMHU IO TEOPETUUECKUM M TEXHOJOTHYECKUM acleKTaM XHMHUECKON TEXHOIOTHH;

- KOMIUIEKCOM TICPBOHAYAJBHBIX 3HAHWW W TIPEJICTABICHWA 00 OpraHW3alid XUMHUYECKOTO
MIPOU3BO/ICTBA;

- HaBBIKAMU W3JIOKEHUS TIOJYyYCHHBIX 3HAHUHM B BHJIC OTYETA O MPOXOXKJICHUU TPAKTHKH, OTIHCAHUS
UCXOHBIX MaTePHAIIOB, TEXHOJIOTUYECKON CXEMBI IIPOU3BOACTBA, KOHTPOJIS KAUeCTBA TOTOBOW MPOYKIIHH.
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3 Kpartkoe conep:kaHne NPaAKTUKH

Pazoen 1. 3nakomcmeo ¢ opeanuzayueii u oCywecmeieHuem HAayYHO-UCCie008amenbCKoll
desimenvbHOCMU

[IpaBmia TexHUKH 0€30MAaCHOCTH B XMMHUYeckoil jaboparopuu. [IpuHIUNB OpraHU3alUy HAY4YHO-
uccienoarenbckoil. CoBpeMeHHbIE MPUOOPHI, MPUHIIMIT UX PaOOThI U METOJbI aHAIIN3a, HCIIOJIb3yeMbIC B
HAyYHOU JESATeNIbHOCTH 110 MPOQIIII0 MPOrpaMMbl OakaiaBpuara.

Pa3zoen 2. 3nakomcmeo ¢ npousso0cmeenHol 0essmeibHOCMbI0 8 XUMUYECKOU MEeXHON02UU

Homenknarypa npoaykToB XUMHUYECKOTO MPOU3BoAcTBa. OCHOBHBIE TPOU3BOICTBEHHBIE IPOLIECCHI B
COOTBETCTBUU C TEXHOJOrM4yeckoi cxemoil mnpenmpustus. OCHOBHbIE NapaMeTpbl MPOU3BOACTBEHHBIX
MPOIECCOB W pabOThl TEXHOJOTHMYECKOro o0opymoBaHus. MeTOasl KOHTPOJISI U YIpaBIICHUS
TEXHOJOTMYEeCKUMH Ipoueccamu. KOHTposb KauecTBa rOTOBOM MPOTYKIIHH.

Pa3zoen 3. Cucmemamuszayus mamepuana, noo2comoska omuema

Co6op, oOpaboTrka W cucremarm3anus uHGopMamroHHoro wmartepuana. OdopmieHHe oTyeTa.
TpeGoBanusi, MpeAbABIsIEMbIC K HATMCAHUIO U MPEACTABICHUIO OTUYETA.

KonkperHoe coaepxaHue yueOHOW NPAKTHKU OMNPENENIeTCSs HWHAWBHUIYAIbHBIM 3a/laHueM
oOyuJarorerocsi ¢ y4éToM MHTEPECOB U BO3MOXKHOCTEW KadeAphl WM OpraHU3alliu, TJIe OHA TMPOBOJIUTCA.
WNuauBuayanbHoe 3aaHKe pa3padaThiBaeTCs MO MPOQIIII0 U3ydaeMOl IporpaMMbl OakataBpuara.

4 O0beM NPAKTHKH

Bua y4eOHoii padoThI Obnem mpakTHKH
3E Akan.y. | AcTp.4.

Oo6mas Tpy10eMKOCTh MPAKTHKH 3,0 108 81
CamocrosiTesbHasi padoTa 3,0 108 81
B TOM 4ucJje B (popMe NpaKTHYECKOIi MOATOTOBKH 3,0 108 81
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3
CaMoCTOsATeIbHOC U3YUCHUE PA3/ICIIOB MPAKTUKH U OCBOCHUE 3,0 1076 80.7
3HaHWI, YMEHUI M HABBIKOB B COOTBETCTBHH C MPOTPaMMOU ' '
Bujx HTOroBOro KOHTPOJIS: 3adeT ¢ OLEHKOM

AHHOTanus padodeil nporpamMmbl_LIpOU3BOICTBEHHOW NPAKTHKH:
TEXHOJIOTHYecKas (IPOEKTHO-TEXHOJIOInYecKasi) NPAKTHKA

1 Henb NMpakTHKM — MPAKTHYECKOE O3HAKOMIICHHE CO CTPYKTYPOW HPEANPHUITHS, C OCHOBHBIM
TEXHOJOTHYECKUM 00OPYIOBAaHHEM U U3y4YEHHE MPOIIECCOB IPOU3BOCTBA OCHOBHBIX BUIOB METAJNIMYECKUX
U HEMETAIUTMYECKUX MaTepHaIOB, MOKPBITUH, a TAaKKE XUMHUYECKON MPOIYKIHUU DIEKTPOXUMUYECKUMU
METOAdaMH.

2 B pe3yJbTaTe NPOX0:KAeHHS MPAKTUKU 00YYAKOIIUIICS T0IKEH:

Obnadoams cneAyOIUMU KOMIIETEHIIMSAMU U UHAUKaTopaMu ux pocTkenus: YK-3.1, YK-3.2, VK-
3.3, VK-3.4, YK-3.6, IIK-1.1, I1K-1.2, T1K-1.3, I1K-3.1, I1K-3.2, I[1K-3.3, I[1K-5.1, T[1K-6.1, T1K-6.2.

3name:

- TEXHOJIOTMYECKHE MPOIECChl M OCHOBHOE TEXHOJOTHYECKOE 000pYyI0BaHWE, MCIOIb3YyeMOE IMpHU
MOJIYYEHUH METAJUIMYECKUX MOKPBITHM Ha JETaNsIX M U3JETUSAX U OKCHUJAMPOBAHUU MOBEPXHOCTH, a TAKKE
CHHTE3a Pa3INYHBIX XUMUYECKUX TTPOTYKTOB IJICKTPOXUMHUYECKUMH METOJAMU;

- OCHOBHBIC TPHUHIIMIBI, METOABI U (OPMBI KOHTPOJS TEXHOJOTHUYECKOIro Ipollecca M KadecTBa
TIPOYKLIMH;

- OCHOBHBIE HOPMATHBHBIE JOKYMEHTHI MO CTaHIAAPTHU3AlUd U OOOPYIOBaHHS U cepTUdUKAIIH
IPOYKLIMH;

- MpaBUJIa TEXHUKU OE30MaCHOCTU U MPOU3BOJCTBEHHON CaHUTAPUU; OPTaHU3AMMOHHYIO CTPYKTYPY
MPEATPUSITHS.

Ymemo:

- UCIOJIb30BaTh TEXHUUYECKHE CPENICTBA JJISI U3MEPECHHsI OCHOBHBIX MApaMETPOB TEXHOJIOTHYECKOTO
mpolecca rajlbBaHO-XUMUYECKOM 00pa0OTKU MOBEPXHOCTU WITU AJIEKTPOXUMHUUYECKOTO CHHTE3a XUMUYECKHIX
MPOJIYKTOB;
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- aHaJM3UpOBaTh TEXHUYECKYID JIOKYMEHTAIMIO, PEaM30BbIBATH HA TMPAKTHKE TpeOOBaHUS
HOPMAaTUBHOM TOKYMEHTAIUH.

Braoemy:

- METOJaMH MOJ00pa TEXHOJIOTUYECKOT0 000PYI0BaHMS, METOAAMHU YIIPABIICHUS TEXHOJIOTHYECKHUMHU
MpoliecCaMy MPOU3BOJICTBA;

- METO/IaMHU OCYIIECTBIICHHUSI TEXHOJIOTMYECKOTO MPOIIECC B COOTBETCTBUU C PErJIaMEHTOM.

3 Kpartkoe coep:kanne NpakKTUKH

Paszoen 1. O3nakomnenue co cmpykmypoti npeonpusmus u mexHoao2uel nPou3800Cmead o HaAHeCeHuo
Memaniuyeckux U HeMemauiiuyecKux nOoKpulmull, a makdce NOAYYeHUss XUMUYECKOU NpooyKYuu
INEKMPOXUMULECKUMU MEMOOaMU

O61as xapakTepucTKa rnpeanpusatis. HoMmenkinatypa u 00beMbl BBIITYyCKaeMOi IpoAyKIuu. MeTo1bl
npou3BoACTBA. [IpUHIMMNHANBHAS TEXHOJOTHMYECKas cxemMa Mpou3BojacTBa mpoxaykuuu. CTpykTypa
OPENNpUATHS, OCHOBHBIE IIPOM3BOJCTBEHHbIE Il€Xa W OTIENCHMS. XapaKTEPUCTUKH OCHOBHOIO
000pyTI0BaHUS.

Pazoen 2. H3yuenue OCHOBHLIX MEXHONOSUYECKUX NPOYECCO8, NAPAMEMPO8 U Memooos UX
Dpe2yauposanus Ha KOHKPEMHOM HNPeOnpusmuyu Nno HAHECeHUI0 MeMAlludeckux U HemMemaniudeckux
NOKpbIMULL, a MaKice NONYYeHUs XUMUYECKOU NPOOYKYUU INeKMPOXUMUYECKUMU Memodamu. Buinonnenue
UHOUBUOYATILHO2O 3A0AHUS

OcHOBHBIE TPOU3BOICTBEHHBIE MTPOLIECCHI B COOTBETCTBUH C TEXHOJIOTUYECKON CXEMOM MPeApUsITHSL.
OcHOBHBIE TIapaMeTpPbl MPOU3BOJCTBEHHBIX MPOIECCOB W PabOThl TEXHOJOTUYECKOTO OO0OpYyIOBaHMS.
MeTonbl KOHTpOJNIE W YOPABIEHUS TEXHOJOTMYECKUMHU TMpoleccamMu. KOHTpoib KadecTBa TOTOBOM
MIPOTYKITHH.

BrinmonHenne MHIMBUYaTbHOTO 3a/1aHUS.

Pazoen 3. Cucmemamuszayus mamepuana, noo2omoska omuema

O060061eHre 1 cucTeMaTu3alys JaHHBIX [0 CTPYKTYpPE, TEXHOJIOTUU MPOU3BOICTBA, MPUMEHSIEMOMY
000pY/IOBaHUIO, BBITYCKACMON TPEINPHUITHEM IMPOIYKIIMH, METOJAaM W (opmMaM KOHTPOJS TPOMYKIIHH.
[Touck u c6op HexgocTaroumx AaHHbIX. [loaroroBka u Hanucanue otdyera. [loAroroBka M HanmMcaHue OTYETa
10 BBITIOJTHEHUIO WHIMBHUIYAJILHOTO 33 1aHHUS.

4 O0bemM NMPAKTUKHU

B Shi0ii Dab O0beM NpakTHKH
BT YHCOHON paboTe! 3E AKan.4. AcTp.u4.
OO01mas TPy10eMKOCTh MPAKTHKH 3 108 81
CamocrositesbHas padora (CP): 3 108 81
B TOM 4Hcje B popMe NPAKTHYECKO MOATOTOBKH: 3 108 81
KonrtaktHas camocrositenpHasi paboTta 0,4 0,3
3

CamocTosiTenbHOE U3YUYEHHE Pa3/IeJIOB MPAKTUKU 107,6 80,7
Buja nTOroBoro KOHTpoJIs: 3a4er ¢ oueHKOii

AHHOTanus padoueil nporpaMmbl_IIpon3Bo/ICTBEHHONH NPAKTHKH:
HAY4YHO-HMCC/Ie10BaTeJbCcKasg padora

1 Hesab npakTHKU — popMUpOBaHUE MPOPECCHOHATHHBIX KOMITETEHITNI U TPHUOOPETEHNE HABBIKOB B
00JacTH  IJIEKTPOXMMHYECKHX  IPOIECCOB  IOCPEACTBOM  IUTAHMPOBAHHWS W OCYIIECTBIICHUS
IKCIIEPUMEHTAILHOM HAyYHO-UCCIIEI0BATEIbCKONW AEsITeNbHOCTH 0 HampasieHuto moaroroBku 18.03.01
XuMHUYecKas TEXHOJIOTUs

2 B pe3yabTaTe NPOX0:KIeHUS MPAKTUKH 00yYAIOIIMIACS 10JI2KEeH:

Obnadams CIEeayOIIMMU KOMIIETEHIIUSAMHI U WHAUKatopamu ux goctwkenus: YK-1.1, VK-1.4, VK-
1.5, I1IK-2.1, I1K-2.2, T[1K-2.3, I1K-3.1, I1K-3.2, I1K-3.3, I1K-4.1, T1K-4.2, T1IK-4.3, I1K-5.5.

3unameo:

- TOPSIOK OpraHM3alMH, TUIAHUPOBAHHS W TPOBEICHHUS HAYYHO-HCCIIEIOBATEIbCKUX paboT ¢
UCIIOJTb30BaHUEM TIOCIICTHUX HAYIHO-TEXHUYCCKUX JTOCTHIKECHUH B TAHHOM 00JIacTH;

- TEOPETUYECKUE OCHOBBI DIEKTPOXUMUYECKUX MPOIIECCOB;
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- CBOWCTBa XMMHUYECKHX HJIIEMEHTOB, COCAMHEHUN M 3JEKTPOJHBIX MAaTEpUAIOB Ha UX OCHOBE s
pelIeHNs Hay4YHO-UCCIIeI0BaTENbCKUX 3a/1a4.

Ymemn:

- OCYILECTBJIATh MOUCK, 00pabOTKy M aHaiu3 HAayYHO-TEXHUYECKONW HHGpOpMaluu Mo MpoduIIto
BBITIOJTHSAEMON PabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA,

- paboTaTh Ha COBPEMEHHBIX MpUOOpax AJis IEKTPOXUMHUYECKUX HCCIEAOBAHUN, OPraHU30BbIBATh
MPOBEJICHUE SKCIIEPUMEHTOB U UCTIBITAHUH, IPOBOAUTH UX 00PaOOTKY U aHAIM3UPOBATH PE3YIIbTATHI,

- IPUMEHSATH TEOPETUYECKUE 3HAHUS, TOTYUCHHbIE IPU U3YYEHUU €CTECTBEHHO-HAYYHBIX JUCLUUIUIINH
JUISL aHAJIN3a KCIIEPUMEHTAIbHBIX JaHHbIX.

Braoemw:

- OCHOBHBIMHM  HaBbIKaMU
HKCIIEPUMEHTOB;

- METO/IaMH{ MTOMCKA U U3YYCHHSI HAYYHO-TEeXHUYEeCKOW MH(OpMAaLIUY IO TEMaTHKE HCCIEA0BaHNUS.

3 Kparkoe coaep:kanue NpakTuKu

Pazoen 1. Bvinonnenue u npedcmasierue pe3yibmamos HAY4HuLX UCCIe008aAHULL.

1.1 BeimosHeHHWE HAYYHBIX HUCCIEOBAHMN. YUYaCTHE B COCTaBICHHH W OOCYXICHUU TPOTPAMMBI
uccienoanusi. CTpyKTypa U coJiep:KaHrue OCHOBHBIX Pa3/IeNIOB OTYETa O HAYYHO-HCCIIeI0BaTeNIbCKON paboTe.
VYyactue B opMyaupoBaHUU LIE€JIeH U 33]1a4 UCCIEOBAHUS;, COCTABIICHUE aHATUTHYECKOTO 0030pa 1o TeMe
UCCIIeIOBaHMsI; BBIOOP J(PGEKTUBHBIX METOIOB M METOAMK JIOCTIIKEHHUS IKENAeMBIX pe3ylIbTaToB
uccienoBanus. [lpoBeneHne COOTBETCTBYIOIIMX —JKCIEPUMEHTOB JJIsi  TOJYYEHMs] TMPAKTHUECKHUX
pe3yNbTaTOB; aHAJIW3, HHTEPIpETalus U 0000IIeHHE Pe3yIbTaTOB UCCIIEeI0BaHUS; (POPMYITHPOBKA BHIBOOB;
HaIMCaHUE OTYETA.

1.2 TloaroToBKa HAY4HOTO AOKJIAa U MPE3CHTAIHH.

opramu3alvd  HAY4YHO-UCCIICAOBATCIBCKUX W  TCXHOJOIHMYCCKHX

\
4 Ob6vem npakmuku
B yueGHOM paboTl O0beM TUCIUIUIMHBI
3E Axkan. u Actp. 4

O0mas TpPyA0EMKOCTh NPAKTHKH 7 252 189
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS 0,67 24 18
[Tpaktuueckue 3austus (I13) 0,67 24 18
CamocrositesibHas padora (CP) 6,33 228 171
KonTakTHas camocTosTenpHas paboTa 6.33 0,4 0,3
O06paboTKa pe3yabTaTOB M COCTaBIECHUE OTUETA ’ 227,6 170,7
Buj koHTpoOJIs: 3ader c oneHkoM

AHHOTanus padouyeil nporpammsl IIpou3BOICTBEHHOH NPAKTUKHU: NPEIMIIOMHOH NPAKTHKH

1 Heab npakTUKM — 3aKPETUICHHE TEOPETHUECKUX 3HAHUHN U MPAKTUYECKUX HABBIKOB, MOJTYUYEHHBIX B
mporecce 0oOydeHHs TO Tporpamme OakanaBpuara; MPUOOPETEHHE MPAKTHYECKOTO OIbITa pPadOTHl ¢
WCTOYHMKAMU HAyYHO-TEXHUYECKOW HHQPOpMalUM, OMbITa TIOCTAHOBKM U  BBIMOJHEHUS HAy4YHO-
UCCJIEIOBATENILCKUX U MPOEKTHBIX 3a7ay; OBIAJIEHUE METOJIOJIOTHEH U METOJAaMU O00pabOTKH Pe3yIbTaToOB
WCCIIeI0OBaHus; cOOp, MOATOTOBKA M aHAIM3 MaTEPHAIIOB IO TEMATHKE BBIMYCKHOW KBaTU(UKAIMOHHOMN
paboTHI.

2 B pe3yJbTaTe IPpOX0KACHHUS NMPAKTHKH 00YUYAIOLIUICS 10JIKEH

Obaadoams CNeAyOMUMU KOMIIETEHIIUSAMU U UHANKaTopamu ux noctwkenus: [1K-1.1, IK-1.2, TIK-
1.3, IIK-2.1, I1IK-2.2, T1K-2.3, TTIK-3.1, [1K-3.2, I[1K-3.3, [IK-4.1, TIK-4.2, T1K-4.3, T1K-5.5.

3namo:

- OCHOBBI OPTaHU3AIMHA U METOIO0JIOTHUIO HAYYHBIX UCCIICTOBAHMIA;

- COBPEMEHHbIE HayUYHbI€ KOHLETIINHA TEXHOJIOTHH;

- CTPYKTYPY ¥ METOJIbI YIPABJICHUSI COBPEMEHHBIM TTPOU3BOJICTBOM.

Ymems:
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- paboTaTh C TEKCTaMH HAYYHBIX CTaT€li OTEYECTBEHHBIX U 3apyOeKHBIX HAyYHBIX JKYPHAJOB,
MI0JIb30BATHCSl HAYYHO-CITPABOYHBIM anmnapaToM, o(OpMIIATE Pe3ylIbTaThl HAYUYHBIX HCCIICIOBAHUM;

- HCIIOJIB30BATh MOJIYYEHHBIC TEOPETUUCCKIE 3HAHUS JIJIsl TOCTAHOBKH 3324 MCCIIEIOBAHUS.

Braoemy:

- HaBBIKAMH CaMOCTOSITEIIbHON HAyYHO-UCCIICIOBATEILCKON JAEITEIbHOCTH, pa0OTHl ¢ HCTOYHUKAMHU
Hay4YHOI nH(popMaIu, pedepupOBaHUS HAYYHBIX ITyOTHKAIIHHA.

3 Kpartkoe coep:kanne NpakKTUKH

Paszoen 1. Beeoenue — yenu u 3a0auu npedouniomMHou npakmuxu

Lenum n 3a1a4n PEJAUTUIOMHON MPakTHKH. OpraHu3aliMOHHO-METOINYECKUE MEPOTIPHSITHS.

Pazoen 2. Opeanuszayus u ocywecmenenue HAYYHO-UCCIE008AMENLCKOU U NPOU3BOOCHBEHHOU
oesmenvHoCMU

[TpuHIHITBI, TEXHOIOTHH, (POPMBI U METOBI OPTAHU3AINH HAYIHO-UCCIICIOBATEILCKON IeATETHHOCTH
Ha TMpUMEpPEe OpraHu3aIlui Hay4YHOW paboThl Kadenpsl (MpoOJIeMHON J1abOopaTOpHH, HAYYHOH TPYIIIIHI).
[TpuHIMIBL, TEXHOIOTHH, OPMBI 1 METOJIbI O0yUEHUS CTYICHTOB Ha MIPUMEpPE OpraHU3aluy y9eOHOM paboThI
Kadeapel.

Pa3zoen 3. Bwinoanenue unousudyanvhozo 3adanus. Qbobwenue u cucmemamusayusi OAHHbIX 05
BbINOIHEHUS BLINYCKHOU K8AIUpuKrayuonrou pabomoi. Opopmienue omuema

COop, 00paboTka u cucreMaTusanus HHGOpMaMoHHOTO Marepuana. Odopmienne orueta. JImuanoe
y4acTHe 00y4aroIlerocs B BHIIIOJHCHUN HAYYHO-UCCIICAOBATEIILCKOM paboThl Kadeaphbl.

[ToaroroBka MaTepHUaIoOB JJIs BBITOJIHCHUS BRITYCKHON KBATU(UKAIIMOHHON PaOOTEHI.

4 O0beM NMPAKTUKHU

Bun yueoHoii padoThl O0beM NpaKTHKH

3E Akan. 4. | Acrtp. 4.
O01mas TPy10eMKOCTh PAKTHKH 9 324 243
CamocrosiTeJibHAas pa6oTa 9 324 243
B TOM 4YHCJIe B (hOpMe NIPAKTUIECKON MOATOTOBKH 9 324 243
KoHTakTHas caMocTosITelIbHast paboTa 9 0,4 0,3
CamocTosITeTbHOE H3YUCHHE PA3JIeTIOB IPAKTUKH 323,6 242,7

Bua MTOroBoro KOHTpoJIs: 3adeT ¢ OLIEHKOM

5.5 TocynapcrBeHHAS UTOrOBAsI ATTECTAMS: BLINOJHEHHE U 3AIMTA BLINYCKHOM
KBAJHGUKANMOHHON padoThl (MK Apyroe pacummpenue u3 coorsercraywoiero @I'OC BO)

1 Ieap rocygapcTBeHHOHl HMTOrOBOl ATTECTAIMM: BBINOJHEHUS] W 3aIUMTHI BBITYCKHOMI
KBAJIM(UKAIUOHHOI pPadoThbl — BHIBIECHUE YPOBHS TEOPETHUECKOM M MPAKTUYECKOH MOATOTOBIEHHOCTH
BBIITYCKHUKA By3a K BBIIOJHEHHUIO MTPOPECCHOHATBHBIX 3a/1a4 U COOTBETCTBUS €r0 MOJArOTOBKH TPEeOOBaHUAM
®I'OC BO no HanpaBiaeHUIO MOATOTOBKH 110 HarnpaBiieHn 0 moAroToBky 18.03.01 Xumuyeckasi TEXHOJIOTHS.

2 B pesyabraTre NPOX0XKICHHS TOCYJAPCTBEHHOH MTOrOBOM ATTECTAMH: BBINOJIHCHHS H
3alMThl BBIMYCKHON KBAJM(UKALMOHHOI PadoThl y CTyIEeHTa NpoBepsieTcs c()OPMHPOBAHHHOCTH
CJIEAYIOIIUX KOMIIETEHIUI, a TAKKe CJIeAYIOUIUX 3HAHUI, YMEHHH U HABBIKOB, MI03BOJIAIOIIHNX OLCHUTH
CTeNeHb FOTOBHOCTH 00y4aromuxcs K AajbHeimei npopeccHoHaIbLHOMI 1esiTeJIbHOCTH.

BbimyckHUK, OCBOMBIIMH  mporpamMMy OakajaBpuara, JOJDKEH oOiafaTh  CIEeIyIOLIUMHU
KOMITETCHIIMSIMU:

VYK-1.1, YK-1.2, YK-1.3, YK-1.4, YK-1.5, YK-2.1, YK-2.2, VK-2.3, VK-2.4, VK-2.5, YK-2.6, YK-2.7,
VK-2.8, VK-2.9, YK-3.1, YK-3.2, YK-3.3, YK-3.4, VK-3.6, YK-4.1, YK-4.2, VK-4.3, YK-4.4, YK-4.5, VK-
4.6, YK-4.7, YK-4.8, YK-4.9, YK-5.1, YK-5.2, VK-5.3, YK-5.4, YK-5.5, YK-5.6, YK-5.7, YK-5.8, YK-5.9,
VK-6.1, VK-6.2, YK-6.3, YK-6.4, YK-6.5, YK-6.6, YK-7.1, YK-7.2, YK-7.3, VK-7.4, YK-8.1, YK-8.2, VK-
8.3, YK-8.4, YK-8.5, VK-8.6, YK-8.7, YK-8.8, VK-8.9, YK-9.1, ¥K-9.2, YK-9.3, VK-10.1, YK-10.2, VK-
10.3, VK-11.1, YK-11.2, YK-11.3, YK-2.10, YK-5.10, YK-5.11, YK-5.12, YK-5.13, YK-5.14, OIIK-1.1,
OIIK-1.2, OIIK-1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.8, OIIK-1.9, OIIK-2.1, OIIK-2.2,
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OIIK-2.3, OIIK-2.4, OIIK-2.5, OIIK-2.6, OIIK-2.7, OIIK-2.8, OIIK-2.9, OIIK-3.1, OIIK-3.2, OIIK-3.3,
OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-3.7, OIIK-3.8, OIIK-3.9, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4,
OIIK-4.5, OIIK-4.6, OIIK-4.7, OIIK-4.8, OIIK-4.9, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4, OIIK-5.5,
OIIK-5.6, OIIK-1.10, OIIK-1.11, OIIK-2.10, OIIK-2.11, OIIK-3.10, OIIK-3.11, OIIK-3.12, OIIK-3.13, OIIK-
3.14, OIIK-3.15, OIIK-3.16, OIIK-3.17, OIIK-3.18, OIIK-4.10, OIIK-4.11, OIIK-4.12, OIIK-4.13, OIIK-4.14,
OIIK-4.15, OIIK-4.16, I1K-1.1, I1K-1.2, TIK-1.3, [1K-2.1, [1K-2.2, TIK-2.3, TIK-3.1, [1K-3.2, I1K-3.3, IIK-4.1,
[1IK-4.2, [IK-4.3, 1IK-5.1, I1K-5.2, ITK-5.3, [1K-5.4, TIK-5.5, IIK-5.6, YK-3.5, I1K-6.1, I1K-6.2, [1K-6.3; OIIK-
6.1; OIIK-6.2; OIIK-6.3

3namo:

- MOPSIOK OpraHM3allvM, IUIAHUPOBAHMSI U NPOBEIACHMSI HAy4YHO-HCCIIENOBATEIbCKUX padboT C
UCIIOJIb30BAaHUEM IOCIIEIHUX HAyYHO-TEXHUUECKUX JOCTHKEHUH B JaHHOW 00J1acTH;

- OCHOBbl M 3aKOHOMEPHOCTH JJEKTPOXMMHMUYECKHUX IIPOLECCOB OCAXKACHUS METAJUIOB MU
OKCHJIMPOBaHMsI TIOBEPXHOCTH;

- (U3UKO-XMMHYECKHE OCHOBBI JJIEKTPOCHHTE3a OPraHMYECKUX M HEOPraHMYeCKHX BEIIEeCTB,
IPUMEHSATh 9TH 3HaHUS Ha IPAKTUKE;

- OCHOBHbIE TpeOOBaHMS K IIPEJICTaBICHUIO PE3YJIbTATOB IPOBEAECHHOIO HCCIIEJOBAaHMS B BUJE
HAY4YHOT'O OTYeTa, CTAThU WJIU JIOKJIaJa.

Ymemn:

- CAMOCTOSITENILHO BBISABJISTH NEPCIEKTUBHBIE HAIIPABICHUS HAYUHBIX HCCIIEI0BaHUN, 00OCHOBBIBAThH
aKTyaJIbHOCTb, TEOPETUYECKYIO U MPAKTUUYECKYIO 3HAUUMOCTb MPOOJIEMBbI, IPOBOAUTH SKCIIEPUMEHTAIbHBIE
UCCIIEI0BaHMsl, aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOTYUYEHHBIE PE3YJIbTaThI;

- OCYIIECTBISITH MOWMCK, OOpabOTKYy M aHajdM3 HAayYHO-TEXHWYECKOH HWHPOpMALUU 10 TeMe
BBINOJIHAEMON pabOThl, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;

- paboTaTh Ha COBPEMEHHBIX MPHOOPAX, OPraHU30BHIBATH ITPOBEACHNE SKCIIEPUMEHTOB U HCITBITAaHHH,
IPOBOJUTH UX 00pabOTKY M aHAJIM3UPOBATH PE3YJIbTATHI.

Braoemy:

- METOJI0JIOTHEH M METOJMKOHN NpOBEIeHHUs] Hay4YHbIX HCCIICOBAaHUI; HaBBIKAMH CAMOCTOSTEIbHON
HAYYHOH M UCCIIEIOBATEIBCKOW PadOTHI;

- HaBbIKaMU palOOThl B KOJUIEKTHBE, IUIAHUPOBAaTb M OPraHU30BBIBATH KOJUIEKTUBHBIE HAayuHbIE
UCCJIEIOBaHMsI; OBJIa1€BaTh COBPEMEHHBIMU METOAAMHU HCCIIEIOBAaHUS U aHaIN3a IOCTABICHHBIX MPOOJIeM;

-CIIOCOOHOCTBIO PeIIaTh MOCTABIEHHBIE 3a/1a4H, UCTIONIb3Ysl YMEHHUS U HaBbIKU B OpraHNW3allMU HAyYHO-
HCCJIEIOBATEILCKUX M TEXHOJIOTUYECKUX PaldoT.

3 Kparkoe coaep:kaHue rocyiapCTBeHHOH HTOrOBOH aTTeCTALIMU: BBINOJHECHHMS W 3ALIUTHI
BBINIYCKHOH KBAJM(UKALNMOHHOI padoThl (MM Jpyroe pacmmpeHue u3 coorsercrByomero ®I'OC
BO)

l'ocynapcTBeHHass UTOroBasi aTTecTallysl: BBINOJIHEHHE M 3allUTa BBINTYCKHOW KBaJIM(UKAIIMOHHOM
paboThl MPOXOAUT B 8 cemecTpe Ha 0a3e 3HaHUIl, yMEHUI M HaBBIKOB, MOJYYEHHBIX CTYJIEHTAMHU NpHU
u3ydeHuu aucuuiiiuy HarnpasieHus 18.03.01 Xumuyeckasi TeXHOJIOTHS U TPOXOXKICHUS TPAKTHUK.

I'ocynapcTBeHHass UTOroBasi aTTECTAalMs: BBINOJHEHHWE M 3aIllUTa BBITYCKHOM KBaIM(UKALMOHHOM
paboThl MPOBOUTCS TOCYAAPCTBEHHOM dK3aMEHAITMOHHOM KOMHUCCHUEH.

KoHTposb ypoBHS CHOPMUPOBAHHOCTH KOMIIETEHIIMI 00yUaromuxcst, IpuoOpPETEHHbBIX IPU OCBOSHUH
OOII, ocymiecTBisieTcsl MyTeM MPOBEACHUS 3alllUThl BBHIMYCKHOW KBalu(pukanuoHHOW pabotsl (BKP) u
NPUCBOCHUS KBaTH(PUKALIUU «OaKamaBpy.

4 O0beM roCyJapCTBEHHOIl HWTOroBOWl AaTTECTAUMU: BBINOJHEHHS] W 3alUTHI BbIIYCKHOM
KBAJTH(HUKAIMOHHOHI padoThI

[Iporpamma oTHOCHTCS K 00s3aTeNbHON YacTh y4deOHOro Tturana, Kk Omoky 3 «['ocymapcTBeHHas
UTOTOBas aTTECTALlMsA» U PACCUUTAHA HA COCPEAOTOUYCHHOE NMPOX0XkKAeHUE B § cemecTpe (4 Kypc) oOyueHus B
ooveme 216 u (6 3ET). Ilporpamma mnpenmonaraer, 4ro OOy4aromuecs HMEIOT TEOPETUUYECKYI0 |
NPaKTUYECKYI0 MOJIrOTOBKY B OOJIACTH TPAJAWLMOHHBIX M HOBBIX KOHKYPEHTOCIOCOOHBIX IPOILIECCOB B
TEXHOJIOTHH 3JIEKTPOXUMHUYECKUX MPOU3BOJICTB.

Bunast yueOHoM paboTh 3E Axkan. 4. | Actp. 4.
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Oo0mas tpynoemkocts I'MA 1o yueOHOMY NU1aHy 6 216 162
KonTakTHasi padora — ayIMTOPHbIE 3aHATHS - - -

CamocrosiTejibHas padoTa: 6 216 162
KonTakTHas paboTa — UTOTOBAst aTTECTAIUS 6 0,67 0,5
Brimonaenue, Hanrcanue u opopmienrne BKP 215,33 161,5
Bua konTposs: 3amuta BKP

5.6 ®aKyJabTaATUBBI

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIMHBI
«IlepeBo HAYYHO-TEXHHUYECKOH JTUTEPATYPHD)

1. Heab aMCUMIUIMHBI — TIpuoOpeTeHrne OOyJaromuMuCs OOIIeH, KOMMYHUKATHBHON U
po(heCcCHOHANLHOM KOMIETCHIIN, ypPOBEHh KOTOPHIX HA OTACIBHBIX JTamax sI3bIKOBOW TOJITOTOBKHU
MO3BOJIIET  BBINOJIHATH  pa3MyHble BHABI MPO(ECCHOHANBHO OPUEHTHUPOBAHHOTO TMEpeBoJa B
IIPOU3BOJCTBEHHON Y HAYYHOU J1E€ATEIBbHOCTH.

2. B pe3yabTarte u3y4yeHHs JUCUMIIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaadoame CIIENYIOMMU KOMICTCHIIUSIMHA U UHIAUKATOPAMH UX JIOCTHIKCHUS |

YK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3nams:

— OCHOBHBIE CIIOCOOBI TOCTH)KEHUS SKBUBAJIEHTHOCTHU B TIEPEBOJIC;

— OCHOBHBIE TTPUEMBI TIEPEBO/IA;

— SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITUH SI3bIKA KAK CUCTEMBI;

— JOCTaTOYHOE JUIS BBITIOJHEHUS MEPEBO/Ia KOJIMYECTBO JIKCHYECKUX €AMHUI, (pa3eoIOTU3MOB, B
TOM YHCJIE€ COI[UANbHBIX TEPMUHOB M JINHTBOCTPAHOBEIUECKHUX PEANIHil;

ymems.

— IPUMEHSTH OCHOBHBIE ITPHUEMBI TIEPEBO/IA;

— OCYHIECTBIISATh NMHCHMEHHBIM TEPeBOJ C COOMIOACHHEM HOPM JIEKCHUECKON ASKBHBAJIEHTHOCTH,
COOJTII0ICHEM TPaMMaTUYECKUX, CHHTAKCUUECKUX U CTUITUCTUYECKUX HOPM;

— 0(hopMITATH TEKCT MEPEeBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYILIECTBIISITh MEPEBOJ C COOIIOAEHHEM HOPM JIEKCMUYECKOH SKBUBAJIEHTHOCTH, COOJIOICHHEM
rpaMMaTH4YE€CKUX, CHHTAaKCUYECKMX W CTUJIUCTUYECKUX HOPM TEKCTa IEpeBOJla U TEMIIOPAIbHBIX
XapaKTEPUCTUK UCXOJTHOTO TEKCTa;

61a0emv:

— METOJMKOW TNPEeanepeBOAUECKOr0 aHajdu3a TEKCTa, CIOCOOCTBYIOUIEH TOYHOMY BOCHPUSTHIO
MCXOJIHOTO BBICKA3bIBAHUS,

— METOJMKOM MOJTOTOBKHU K BBIMOJHEHUIO MEPEBOJIA, BKIIIOUAs MOUCK MH(GOPMAIIMU B CIIPABOYHOM,
CIELUATIBLHOM IUTepaType U KOMIIbIOTEPHBIX CETSIX;

— OCHOBaMH CHCTEMbI COKPAILIEHHOI epeBOIUECKOM 3a1CH MTPU BBIIIOJHEHUH TIEPEBOJIA;

— OCHOBHOW MHOS3BIYHON TEPMUHOJIOTHEN CIIEIUATIBbHOCTH;

— OCHOBaMH peepupoBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI IO CIIEIIMATILHOCTH.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Pasoen 1. OcHogubie nexcuueckue u cmuiucmuiecKkue 3aKOHOMEPHOCMU Nnepesood HAYYHO-
MexXHU4ecKou Iumepamypbol

1.1 Jlekcuueckre 3aKOHOMEPHOCTH HayYHO-TEXHHYECKOro mepeBoaa. CMBICIOBOM aHAINW3 Hay4dyHO-
TEXHUYECKOTO TEKCTa U ero cerMmeHrtanus. CTHINCTHYeCKHE OCOOEHHOCTH HAYYHO-TEXHHUYECKUX TEKCTOB.
[Ipeononenue TpyaHOCTEH, CBSI3aHHBIX C PACXOXKICHHEM CHUHTAaKCUYECKUX CTPYKTYP HHOCTPAHHOTO M
PYCCKOTO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHwHeE MOpsI/IKa CIIOB B aHTIIMICKOM U PYCCKOM IpeIoKeHUsX. [lepeBo clioB, ycTaHOBIICHUE
3HaueHus cioBa. [lepeBoa cBOOOAHBIX U (hpa3eoNorHIecKuX cioBocoueTanuii. [lepeBos 3arooBKOB TEKCTOB
U cTareu

1.3 Coxkpamrenusi. OcoO0eHHOCTH UX TepeBoja. Pa3BuTre HaBBHIKOB MEPEBO/Ia HA IPUMEPE TEKCTOB IO
TeMe «XuMudeckas 1abopatopusi» «3Mepenus B XuMum.
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1.4. Jlekcuueckue TpancGopMaIlMi MPHU TEPEBOJE TEKCTOB MO TEMATHKE XUMHUU M XUMHUYECKOU
TEXHOJIOTHH.

Pa3zoen 2. Ocnosuvie epammamuueckue 0cobeHHOCMU nepesood

2.1. OcobenHocTH TepeBoja mpemaoxkeHuii Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha puMepe MepeBojia TEKCTOB 0 TeMaTHKE XUMHUYECKONW TeXHOIOruu [lepeBo mpuaaTouHbIX
MPEI0KEHUH.

2.2. Meronpl ¥ mpUEMBI MEPEBOJIa CTPATATEIILHOTO 3aj0ra Ha MPUMeEpe MepeBoja TEKCTOB M0 TeMe
"TexHomoruu Oymymiero".

2.3. Tumbl yCIOBHBIX MpenyoKEHUM, mpaBuja U 0COOEHHOCTH uX mepeBona. llpakTtuka mepeBoaa
YCIIOBHBIX MPEJIOKESHUN Ha IPUMEpaxX TEKCTOB MO Pa3IMYHBIM pa3ielaM XUMHHA U XUMUYIECKOU TEXHOJIOTHH.

2.4. MopanbHbI€ TTIarojisl 1 0cOOEHHOCTH UX IepeBo/ia Ha IIpUMepe MepeBoia TeKCTOB « T exHomorus»,
«[IpompblTIIIeHHOE 000PYIOBAHKE)

Pazoen 3. Ocobennocmu nepesooa npednodiceHull ¢ HerudHblMU opMamu 2na2ona

3.1 Nudpunutus (HeonpeneneHHas ¢popma riiaroja). Pons nHGUHUTHBA B IPEUIOKCHUH W BAPUAHTHI
nepeBoJia Ha pycckui sa3bIK. [Ipuyactus u repyHauii. BapuaHTtsl iepeBojia Ha pyCCKUH SA3BIK.

3.2 NudunutuBHbie 000poTHl. OO0pOT AomnonHeHHEe ¢ HMHPUHUTHBOM. OOOpOT mopsexariee c
uHGUHUTHBOM. Pa3nnyHble BapuaHThI IEpeBoOIa.

3.3 IlepeBoa mpuyacTHBIX 0OOPOTOB. AOCONIOTHBINA MPUYACTHBIM OOOPOT M BapHaHTHI IEPEBOA.
Pa3BuTHe HaBBIKOB NIepeBOa B chepe XUMUU U XUMUYECKOM TEXHOIOTHH.

Paszoen 4. Ocobennocmu pegpepamuerno2o nepesooa

4.1. AnropuT™M mnpeamnepeBoAYECKON paboThl C HAYYHO-TEXHUYECKUM TEKCTOM 10 XHMHKO-
TEXHOJIOTUYECKON TEMaTHKE.

4.2. AnropuTMm cocTaBiieHus pedepara o XMMHUKO-TEXHOJIOTUYECKON TeMATHKE (aHHOTAIIUN)

4.3. Anroput™ paboThI 110 ped)epaTUBHOMY IIEPEBOTY 110 XMMHKO-TEXHOJIOTHYECKON TeMaTHKE.

4 O0bem yueOHOH TUCHMIIINHBI

Cemectp
Bcero
Bu1 yueGHOi paGoTsI 5 cemectp 6 cemecTp
3E Akap. u. 3E Alflaﬂ' 3E Alflaﬂ'
OO61ast TpyA0E€MKOCTh TUCIUTUTMHBI 4 144 2 72 2 72
KonrTakTHas padora — 0,44 16 0,22 8 0,22 8
ay/INTOPHbIE 3aHATHS:
[Tpaktryeckue 3anstus (I13) 0,44 16 0,22 8 0,22 8
CamocrosiTesibHasi padoTa 3,56 128 1,78 64 1,78 64
KonrtakTHas camocTosiTenpHast 0.4 0.2 0.2
pabota
C 3,56 1,78 1,78
aMOCTOSITEIIbHOE U3yUeHHE 1276 63.8 638
pa3aenoB AUCIUILTUHBI
Bua uToroBoro KOHTpoOJIA 3aver 3auer
Cemectp
Bcero
B yueGHO#M paGoTsr 5 cemectp 6 cemecTp
3E Acrtp. u. 3E A(;Tp' 3E A(;Tp'
OO61mast TpyA0€MKOCTh TUCIUTUTHHBI 4 108 2 54 2 54
KonTakTHas padora — 0,44 12 0,22 6 0,22 6
ay/INTOPHbIE 3aHATHS:
[TpaxTuueckue 3anstus (I113) 0,44 12 0,22 6 0,22 6
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CamocrosiTesibHas pa6oTa 3,56 96 1,78 48 1,78 48

KonTtakTHasg caMocTOsSITENbHAS 0.3 0,15 0,15

pabota

C 3,56 1,78 1,78
aMOCTOSITCIIbHOC H3yUCHUE 95.7 47.85 47.85

pa3[[eHOB JOUCIHUITIIIMHBI

Bujx nTOroBoro KOHTpoOJst 3auer 3auer

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«[paxaanckasi 3alIUTA B YPe3BbIYANHBIX CUTYAIHAX)

1 Henp AMCOMIUIMHBI — NOJATOTOBUTH CTYAEHTA K OCMBICICHHBIM IPAKTUYECKUM JAEUCTBUAM I10
o0OecrieyeHnI0 cBOeil 0e30macHOCTHM M 3allUThl B YCJIOBHUSX BO3HUKHOBEHHS YpE3BbIUAHHOW CUTyalluu
IPUPOJIHOTO, TEXHOTEHHOI'O0 U BOEHHOI'O XapakTepa.

2 B pe3yabTare N3y4eHHs AMCUUILIHHBI 00y4aI0IIUICS 10JIKEeH

Obradams CIEeAYIONUMU KOMITIETCHIIMSAMU ¥ UHAUKaTopaMu ux poctkenus: YK-8.2, YK-8.5, VK-
8.7.

3nameo:

- XapaKTEepPUCTUKH MPUPOJHBIX OEACTBHI, TEXHOTEHHBIX aBapuil W KaTacTpod Ha paaualMOHHO-,
XUMHUYECKH- U OMOJIOTHUECKU-OMACHBIX 00BEKTaX, MopaXxaronue (pakTopsl APYTUX OMACHOCTEH;

- OCHOBBI BO3/ICUCTBUSA OMACHBIX ()AaKTOPOB YPE3BBHIYAMHBIX CUTYyallMi Ha YelOBEKa M MPUPOIHYIO
cpeny, JOMyCTUMBbIE IPEEIIbHbIE KPUTEPUH HETaTUBHOTO BO3JICHCTBUS;

- Mepbl 0€30MacHOr0 MOBEACHUS MpPU MPEObIBAaHUU B palloHaX (30HaX) MOKAPOB, PATUOAKTHBHOTO,
XUMHYECKOT0 U OMOJIOTMYECKOT0 3arps3HEHMUS,

- crocoObl M CPEACTBA 3AIUTHI YEIOBEKa OT BO3IACHCTBHS MOPaXKAIOMUX (PAKTOPOB YPE3BBIYANHBIX
CUTYalui IPUPOJIHOT0, TEXHOIC€HHOI'O M BOEHHOT'O XapakTepa.

Ymemy:

- HCIOJIb30BaTh CPEACTBA 3alllUThl OPTraHOB JIbIXaHUS U KOXH, MEIUIMHCKUE JJI1 CaMO3aIlIMThl U
OKa3aHUs IOMOUIY IPYTUM JIFOJSM;

- NPUMEHSTHh TEPBUYHBIE CPEACTBA IMOXKAPOTYIIEHUS MJIs JIOKAJU3allMd M TYLIEHUS I0Xapa,
BO3HHKIIIETO B ayAUTOPUH (J1abOpaTopun);

- OKa3bIBaTh ce0€ U APYTrUM MOCTPaaBIIUM MEIULUHCKYIO TOMOIIb C UCIOJb30BaHUEM TaOEIbHBIX U
MNOJPYYHBIX MEIULIUHCKUX CPEACTB.

Braoemw:

- npuéMamH IpPOBEACHUS YaCTUYHOW CaHUTapHOM 0OpabOTKM NHpH BBIXOJE W3 pailoHA (30HBI)
PaAMOaKTUBHOIO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsiI3HEHUS (3apaxKeHus ),

- crioco0aMy ¥ TEXHOJIOTUSIMM 3aLUThI B YPE3BbIYAHBIX CUTYAIUX.

3 Kpartkoe coep:xanue JMCIHHUIIIHHBI

Pa3zoen 1. Onacnocmu npupoonozo xapaxmepa.

Cruxuiible OeICTBUS, SIBICHUS MPHUPOJABI pa3pyLINTENIbHON CHIIBI - 3eMJIETPACEHUs, HAaBOJIHEHUS,
celieBble MOTOKHU, OIOJI3HU, CHEXKHBIE 3aHOCHI, M3BEpKEHUE BYJIKAHOB, OOBaJbl, 3aCyXH, yparaHsl, OypH,
MOKapBbl.

Pasoen 2. Onacnocmu mexnozennozo xapaxmepa.

ABapun M KatacTpodbl Ha paJWalMOHHO ONACHOM OOBEKTE, XHMHUYECKH OIaCHOM OOBEKTe,
OMOJIOTHYECKH OIMAacHOM O0OBEKTe; Ha TpaHCIopTe (HKEIEe3HOAOPOKHOM, aBTOMOOWIIBHOM, PEYHOM,
aBUAIMOHHOM); Ha THIPOCOOPYKEHUAX; HA KOMMYHAJIbHBIX CHCTEMaX KU3HE00eCIeueHHUs.

Pasoen 3. Onacnocmu 6oennoco xapakxmepa.

[IpumeHneHne opykusi MaCCOBOTO MOPAKEHUS (SIA€PHOT0, XUMHUUECKOT0, OMOJIOrMUECKOT0), OOBIYHBIX
CPEJCTB C 3aKUraTeJIbHBIM HAIlOJIHEHUEM, HOBBIX BUOB OPY>KHs. 30HBI 3apaXKEHUsI OT CPEICTB MOPAKEHUS U
UX BO3JIEHCTBUE HA HACETICHHUE U OKPYXKAIOIYIO IPUPOJIHYIO CpEny.

Pa3zoen 4. Iooxcapuas 6e3onacnocmeo.
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[MoxxapHast omacHocTh. [lokapHas oxpana. Kiaccudukanus mokapoB TOXKapoB B 3IaHHSIX H
nomemeHusax. Craguu pas3BuTus noxapoB. Jlokanuzanus u TymeHue noxapo. [lepBuuHble cpenctsa
noxkaporymenus (ormerymmrenu OII -8, OY-2, OBII-5, BHyTpeHHUI NOXapHbIl BOJONPOBO) U MpaBuia
MOJIb30BaHUs HWMH. ABTOMAaTUYECKHE CHUCTEMBbl IIOKAPOTYUIEHUS — MPUHKIEPHBIE M JIPEHYEpHBIE.
Oreerymianiye BeIIeCTBA — BOJA, TCHBI, HETOPIOYUE Ta3bl W pa30aBUTENH, IOPOIIKOBBIE COCTaBHI,
rajoreH3aMelleHHbIE YTIEBOAOPOIbI.

Paszoen 5. Komnnexc meponpuamuii epaxcoanHckou 3auumaol HAceleHUs.

Onosemienue W MHQOpPMHpPOBAHUE HaceleHUss 00 omacHOCTH. lIpuHATHE HaceleHHeM CHUTHAJOB
onoBenieHus («Buumanue Bcem!», «Bo3aymnas tpeBora», «PaguanuoHHas OMAacHOCTBY, «XHUMHUYECKas
TpeBoray, «OT00i OMACHOCTH») U MOPSAIOK JIEHCTBUS MO0 HUM. DBaKyalusi HACEICHUS U3 30HBI OMTACHOCTH.
CrniocoObI 5BaKkyaluu DKCTPEHHAas SBaKyallus CTYJCHTOB U3 ayIUTOPUU IPU BOSHUKHOBEHUH MOXKapa.

CpenctBa nHIUBUAYaTbHOU 3amuThl opraHoB aeixanus (I'TI-7, IT'TI-9, P-2, V-2K, PITA-1, PIIT-67M,
PY-60M, «®enukc», I'I3K, A, AII-3, T13Y-K, UIT-4M, UII-5, UIl-6, KUII-8), koxu (JI-1, O3K)
yesioBeKa. MeIMIUHCKUE CPEICTBA 3AIMTHI .

CpenctBa KOJJIEKTUBHOM 3alliuThl HaceleHus. Ha3HaueHnue,  3amMTHBIE CBOICTBa YyOEXKHII.
[IpotuBopanuanuonnsie ykpoitus (I[IPY, momzemubie mnemexoHble MEpPeXo/bl, 3ariyOJICHHbIE CTaHIIUN
METPOMOJIUTEHA), IPOCTEHIIINE YKPBITUA (TPaHILIEH, OKOIIbI, IEPEKPHITHIE enu). [IpaBuma 3anatus yoexunia.

Pa3zoen 6. Oxazanue nepsou nomowu.

OkazaHue mnepBOW MOMOIIM NIPU OXKOrax, paHEHUsX, 3apaxeHusx. IIpoBeneHune wyacTUUHOU
CaHUTapHOM 00paObOTKHM KOXKHBIX MTOKPOBOB YEJIOBEKA MPU BBIXOJE U3 30H PAIUOAKTUBHOTO, XUMUYECKOTO U
OHMOJIOTUYECKOT0 3apakeHUsI (3arpsiI3HEHUS ), U3 30H TOKaPOB.

Pazoen 7. Jlukeuoayus nociedcmeuti ype3ebluaiHou CUMyayuu.

ABapwuiiHO-criacatenbHbIe Pa0OThl. DKCTPEHHAS HBaKyalus U3 ayJUTOPHH (1a00paTOpun) B YCIOBUAX
noXkapa, paJualoHHOTO, XUMHUYECKOT0, OMOJIOTHYECKOTO 3arpsi3HEHHS TEPPUTOPUH C HCIOIb30BaHUEM
npocreinmx cpeacts 3amuThl («Denukey, ['J[3K, nporusorasa I'TI-7 ¢ AT1T-3).

4 O0beM yueOHOH THCHMIIINHBI

O0beM TUCUMILTHHBI
Buj yueOHoii padoThI 3E AKajzem.d Act-
POH.Y
OO6u1asi TPy10€eMKOCTb TMCUMILIUHBI 1 36 27
KonTakTHas padoTa — ayIMTOPHBIE 3AHATHS: 0,11 4 3
Jlexmun 0,11 4 3
CamocrosiTesibHas padora 0,89 32 24
CamocTosTenpbHOE H3YUYCHUE Pa3/IesIOB TUCIHILIHHEI 31,8 23,85
0,89

KoHnTakTHas camocTosTelbHas padoTa 0,2 0,15
Bua HTOroBOro KOHTPOJIA: 3auer

153



6. TPEBOBAHMUSA K YCJIOBUSAM PEAJIM3AIINU TPOI'PAMMbI BAKAJIABPUATA

6.1 O0mecucremusbie TpedoBanus k peanusanuu OOII 6akanaBpuara

Dopmynuposxku coomeemcmeytom OI'OC BO, npumenumenvno K 00pa3osamesibHoul Op2aHu3ayuu
u 00pazoeamenbHOIl NPOPAMME.

YHuBepcuTeT pacnojaraeT Ha IpaBe COOCTBEHHOCTH WJIM HHOM 3aKOHHOM OCHOBAaHHMH MaTe€pHaIbHO-
TEXHUYECKUM O0OecreueHueM 00pa30BaTEeNbHON JEATEIbHOCTH (TIOMEIIEHUSIMH W OOOpPYIOBAaHUEM) JUIS
peamm3anuu OOII 6akanaBpuara.

Kaxnpiii oOyvaromuiics B TE€UEHHE BCEro Mepuoaa oO0ydeHHs oOecreurBaeTcs HHAWBHIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K D3JIEKTPOHHOH HMH(OPMAIOHHO-00pa30BaTeNbHONW Cpelie YHHBEPCHTETA.
OnekTpoHHas  HMH(QOpMalMOHHO-OOpa3zoBaTelbHasg  cpeda  o0OecreyrBaeT  BO3MOMKHOCTH  JOCTYIIa
o0yyJaromerocsi u3 Jito0ol TOYKH, B KOTOPOH UMEeTCsl TOCTYI K WH(OPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHOMN
cet «HTepHeT», KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAaK U BHE €€.

DnexTpoHHas HHPOPMAITMOHHO-00pa30BaTeNIbHAS Cpe/la YHUBEPCUTETa 00ECIICYMBACT:

— JOCTYIl K y4eOHBIM IJIaHaM, pabo4yuM MporpaMMmaM TUCHUIUIMH (MOIyJei), MPakTHK, 3JIEKTPOHHBIM
y4eOHBIM HM3JaHUSAM U 3JIEKTPOHHBIM 00pa30BaTENbHBIM pecypcaM, yKa3aHHBIM B pabodux IporpaMmax
JTUCIUIUINH (MOAYJei), IPaKTHK;

— (hopMHpOBaHKE HIIEKTPOHHOTO MOPTGHOIHO 00yUAIOIIETOCs, B TOM YHCIIE COXpaHEHHE ero paboT U OICHOK
3a 3TH pabOTHI;

— (uKcanuio xoaa 00pa3oBaTEIBLHOTO MPOIIECCa, PE3YIBTaTOB MPOMEKYTOUHON aTTECTAIlMA U PE3YIbTATOB
ocoenust OOII 6akanaBpuara;

— TpOBEICHHME YUYEOHBIX 3aHATHM, MpOLEAYp OLEHKU pEe3yiIbTaToB OOydYeHHs, peaau3alus KOTOPBIX
peyCMOTPEHA C IPUMEHEHUEM 3JIEKTPOHHOTO O0yUYEHUS, TMCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTU;
— B3aUMOJICHCTBUE MEXJYy y4YaCTHUKaMU 0Opa30BaTEJILHOIO IPOLIECCa, B TOM YHCIIE CUHXPOHHOE U (WJIN)
ACMHXPOHHOE B3aUMOJICUCTBUS TOCPEACTBOM ceTu «HTepHeT».

OyHKIIMOHUPOBAHKUE 3JEKTPOHHOW HH(DOPMAITMOHHO-00pa30BaTeIbHOW Cpeasl  00ecreunBacTCs
COOTBETCTBYIOIIMMHU CPEICTBaMU HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTMA U KBalu(UKaIie
PabOTHUKOB, €€ UCIOJB3YIOUIUX U NoaAepKUBatoNX. OyHKINOHUPOBAHHUE FIEKTPOHHONW HHPOPMALIMOHHO-
00pa30BaTenbHOI cpe/ibl COOTBETCTBYET 3aKOHOIaTeNbCcTBY Poccuiickoii denepanuu.

6.2 TpeOoBaHMs K MaTePHAJIBLHO-TEXHHYECKOMY 00eCe4CHH IO

MarepuanbHO-TeXHHUECKas: 0a3a YHUBEPCUTETa COOTBETCTBYET JEHCTBYIOIIMM IMPOTHUBOIIOKAPHBIM
NpaBUIaM U HOpMaM M 00ECIEUMBAET MPOBEJCHUE BCEX BHJIOB JUCIHUILUTMHAPHONW M MEXKIUCIHUILTHHAPHON
HOJArOTOBKH, MPAaKTUYECKOH M HayyHO-HCCIEI0BATEIbCKOW pabOThl OOydYaroUIMXCs, MPETyCMOTPEHHBIX
y4€OHBIM IIJIaHOM.

[lepeueHb MaTepUAIbHO-TEXHUYECKOTO OOECIIEYEHUs BKIIIOYAET: JICKIMOHHBIE y4eOHbIe ayIUTOPHH
(oOopynoBaHHBIE BUICONPOCKITIOHHBIM 00opyI0BaHUEM TS TIPe3CHTAIHH, cpeacTBaMu
3BYKOBOCIIPDOM3BEICHUS, SKPAaHOM, M HUMeEIIIue BbIXOA B MHTepHeT), MoMelleHus A NPOBEICHUS
CEMHHApPCKUX M MPaKTUYECKUX 3aHATUN (000pyAOBaHHbIE yueOHOW MeOenbio), OMOIMOTEKY (MMEIOIIYIO
paboune KOMIIBIOTEpHBIE MecTa s oO0ydaroliuxcs [0 IporpamMme OakanaBpuara, OCHAlllEHHbIE
KOMITBIOTEPaMH C JIOCTYIIOM K 0a3aM JaHHBIX M BBIXOJOM B HHTepHeT), nabopaTopHH, OCHAIICHHBIE
COBPEMEHHBIM OOOPYAOBAaHUEM /ISl BBINOJIHEHUS HAyYHO-HCCIENOBATEIbCKONW paboThl, KOMIBbIOTEPHbIE
KJacchl. [Ipu nCnoab30BaHNUM AJIEKTPOHHBIX W3JIAHUK YHHUBEPCUTET 00ECIIEYMBACT KaXKOTO 00YJarOIIETOCs
BO BpEMsI CAMOCTOATENIBHOM MOATOTOBKH pab0YUM MECTOM B KOMITBIOTEPHOM KJIacce ¢ BBIXOAOM B MIHTepHeT
B COOTBETCTBHH C TPYTOEMKOCTHIO H3Y9aeMBbIX TUCIIUILIHH.

[ToMerieHuss NpeaCTaBIAIOT COOON YydeOHbIE ayIUTOPUM MJs TNPOBEJCHUS Y4YeOHBIX 3aHATHH,
IPEIYCMOTPEHHBIX ITPOrPaMMOl OaKaaBprara, OCHAIICHHBIE 000PYI0BaHUEM U TEXHUIECKHUMHU CPEICTBAMHU
00y4YeHHsI, COCTaB KOTOPBIX ONpeensieTcs B pabounx NporpaMMax JUCHUIUIMH (MOayIeil).
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MarepuanbHo-TexHuueckoe ooecriedenne OOII GakanaBpuaTa BKIIOYACT:

6.2.1 Obopyoosanue, Heobdxooumoe 6 006pazoeamenbHOM npouecce

notennuoctarsl IPC-Pro MF, P-8; Bpamatomuiicst muckoBslii anekrpon B3 1-06, repmoctart, BoAsSHBIC
0aHM, MarHUTHBIE MEIIAJKH, MEXaHUYECKUE MEIIAJKU, AUCTUIUIATOPHI, KaMepa COJITHOTO TymaHa Ascott
S120iP, ciektpodoromerp CDP-2000, pH-meTpsl, paspeiBaas mamuHa P-5M, ommerp BUTOK, nedexrockomn
akyctnuecknii MYCK-1.0, numndopanbHO-TIOmMpoBaibHbI cTaHOK MP-2, cTtaHok s 3anpeccoBku XQ-2B,
mukpotBepaomep [IMT-3M, metamtorpaduueckuii Mukpockon METAM PB-21/22, mydensnas neus SNOL
7,2/1100, tecrep anresun Elcometer 107, rampBanunueckue ycraHoBku PGG 10/3-B-1,5, npoduiomerp
Mitutoyo Surftest SJ-310, kopposzumerp Boicokoro paspemenuss MS1500E Handheld ER Corrosion Data
Logger, nabopaTopHas kabuHa JUIs MOPOIIKOBOTO OKpaIIMBaHUs ¢ mucroneroM-pacnsumutenem CTAPT-50,
poranroHHbIi abpasuometp Taber Elcometer 5135, 6neckomep u m3meputens DOI Elcometer 480, TutpaTtop
norennuomerpudeckuii ATII-02, Tommuaomep Elcometer 456, aHanmuTHdeckue Bechl, TEXHUYECKUE BECHI,
KOHAYKTOMETP € py4yHOM KoMrieHcanuel temmneparypsl HI 2314, yHukanbHasi yCTaHOBKa JJIsi BOJHOBOM
00paboTku u Jip.

6.2.2 Yuebno-naznaousie nocoousn:

yueOHbIe TOCcOOUs IO AMCIUIUIMHAM BapHATUBHOW YaCTH MPOrPaMMbl; METOANYECKHE PEKOMEH/IAIIUH
K MPAaKTUYECKUM 3aHITHUSIM; Pa31aTOUHbIN MaTepual K JEKIIMOHHBIM KypcaMm; JJIEKTPOHHbIE yueOHbIE U3/1aHus
[0 JUCLUIUIMHAM BapUaTUBHOM YaCTH, HAYYHO-TIOMYJIIPHBIE AIEKTPOHHBIE U3IaHUS.

6.2.3 Komnsromepui, UHDOPMAUUOHHO-MEIEKOMMYHUKAYUOHHblE  cemu,  Annapammo-
npozpammuble U AyOUOGU3YaIbHbBIE CPEOCMEA:

MePCOHANBbHBIE KOMIBIOTEPHI, YKOMILIEKTOBaHHBIe MpourpeiBaTensmu CD u DVD, npuntepamu u
IPOrPaMMHBIMHM  CPEJICTBAMH, IPOEKTOPBI, 3KPaHbI; AYAUTOPUM CO CTAI[MOHAPHBIMU KOMILIEKCAMU
oToOpaxeHus: nHGOPMaLUKU ¢ T0O00T0 NEKTPOHHOTO HocuTens; WEB-kaMepsl; KOMMpoBaJIbHBIE allapaThl;
JIOKaJIbHAs CeTh C BBIXOJOM B MIHTEpHET.

6.2.4 Ileuammnvie u 31eKmponHble 00pa3oeamebHbvle U UHPHOPMAYUOHHBIE PeCYPChL:

AJIEKTPOHHBIC TPE3CHTAMU K pa3/ieiaM JEKIMOHHBIX KypCOB; y4eOHO-METOJMYECKHE pa3paboTKu
Kaenpsl B DIEKTPOHHOM BHJE; OYKIEThl M KaTalord OOOpYAOBaHUS, CIPABOYHUKH [0 CHIPHEBBHIM
MaTepuaiaM, CIPaBOYHUKHU 10 HAWIYYIIUM JOCTYIHBIM TEXHOJIOTUSIM 3JIEKTPOXUMHUYECKUX MPOU3BOJCTB;
CIPaBOYHBIC MaTEpUANIbI B IEUaTHOM U AJIIEKTPOHHOM BHUJIE.

[Tomemienust uisi caMOCTOATENBHOW pabOThl 00YYarOIIMXCsl OCHAIIEHBl KOMITBIOTEPHOM TEXHHUKOM C
BO3MOXHOCTBIO TMOJKIIOUEHUS K ceTu «VIHTepHeT» M oO0ecrnedyeHbl JOCTYIOM B 3JIEKTPOHHYIO
nH()OPMaAIMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

VYHuBepcurer  oOecrieyeH  HEOOXOJUMBIM  KOMILJIEKTOM  JIMLEH3MOHHOTO U CBOOOJHO
pacipoCTpaHseMOro MPOrpaMMHOTO 00ECTICUEHMSI, 8 MOM YUCIe OMeYeCnEeHH020 RPOU3600cmea (COCTaB
ompenensercss B pabodyMx MporpamMmax JUCHMIUIMH (Moayneil) u noonexcum o00no061€eHUI0 npu
Heobxo0umocmu).

IIpu wucnonb3oBaHMM B 00pa30BaTEIbHOM IpOLIECCe MEYaTHBIX HW3JaHUH, B YHUBEPCUTETE
chopMupoBaH OMOIMOTEUHBIN (OHJI, YKOMIUIEKTOBAHHBII NEYaTHBIMU U3JaHUSIMU U3 pacuera He MeHee 0,25
AK3EMILIAPA KXKIOTO U3 U3JaHHM, YKa3aHHBIX B pad0UMX MporpaMMmax JAUCHUIUIHH (MOAYJNE), IporpaMmmax
IPAKTHK, HA OJHOTO0 OO0YyYaromierocs W3 4Yucia JHI, OJHOBPEMEHHO OCBaMBAIOIIMX COOTBETCTBYIOIIYIO
JTUCIUIIAHY (MOJIYJIb), MPOXOISIINX COOTBETCTBYIOIIYIO MMPAKTHUKY.

OO6yuaromumcsi obecriedeH AOCTyn (yAaJICHHBIH JOCTYI), 8 MOM 4ucjle 6 cayude NPpUMEHEHUs
INEKMPOHHO20 O00YYEeHUA, OUCMAHUUOHHBIX O00pPA306AMENbHLIX MEXHO02Ull, K COBPEMEHHBIM
npodeccuoHanbHBIM 0a3aM JaHHBIX W HH(GOPMAIMOHHBIM CIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompenensercss B pabouyMx MporpaMMax JUCHMIUIMH (MOAyled) M MOJJICKUT OOHOBJIEHHIO (TpU
HEOOXOAMMOCTH).

OOyuaronuecs M3 4YMciIa WHBAIUWAOB M JIMI C OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 3]J0POBbS
o0ecrieunBarOTCsl MEYaTHBIMU W (WJIM) DJIEKTPOHHBIMM OOpa3oBaTeNbHBIMU pecypcaMud B ¢opMax,
aJIaNTUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbSL.

Jliia peanu3anyii OCHOBHOM 00pa30BaTeIbHONW MPOrpaMMbl MOJATOTOBKU OakajaBpOB HCIIOJIb3YIOTCS
doHabl yueOHOHM, yuyeOHO-METOIUYECKOH, HAaydyHOM, MEepHOAMYECKOW HAayYHO-TEXHHYECKOH IHUTepaTyphl
Nudpopmanmonno-o6udanoreunoro nenrpa (UBL) PXTY um. J[.U. MenneneeBa u xadeap, ydacTByIOIUX B
peau3ay IporpaMMsl.
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Nudopmannonno-oubnmoreunsii  nentp PXTY  wum. . W. MengeneeBa obecneunBaeT
MH()OPMAMOHHYIO HOJICPKKY peanu3anuu POTPaMMBI, COZICHCTBYET HOATOTOBKE
BBICOKOKBAJIM(UITMPOBAHHBIX  CIEIMATMCTOB, COBEPLIICHCTBOBAHHIO Yy4eOHOro mpolecca, Hay4HO-

UCCIIEI0BATEIbCKON  paboTHhl,
CHELUAINCTA.

UBIL] yauBepcuteTa obecrieunBaeT OOydYalOIIMXCS OCHOBHOM Y4e€OHOH, yd4eOHO-METOIMYECKOUW H
HAYYHOH JIUTEpaTypol, HEOOXOAMMOW JUIsl pea3alliid U KayeCTBEHHOTO OCBOEHUS OOyYaromIMMUCS IO
nporpaMmMe 6akaiaBprara 00pa3oBaTeJIbHOrO MPOLECcca 10 BCEM AUCHUILIMHAM, TpakTUKkaM U [ 1A ocHOBHOM
00pa3oBaTeIbHONW IPOTrPaMMBbl ITOJITOTOBKH OaKalaBpoOB.

O6muit 06bemM MmHOTOOTpaceBoro ¢ponma MBI cocrasiser 1 719 785 sk3.

@®oHp yuyeOHONW M y4eOHO-METOAMYECKOH JIUTEepaTypbl YKOMIUIEKTOBAH NE€YATHBIMU HM3JaHUSAMHU U3
pacuera He MeHee 50 IK3EMIUIIPOB KaXKI0Tr0 U3 U3JaHU OCHOBHOM JINTEPATYphl, IEPEUUCICHHON B pabounx
nporpaMMax AMCLUUIUIMH (MOAYNel), IPaKTUK, U He MeHee 25 3K3eMILISPOB JOIOJHUTEIbHOM JIUTEpaTyphl HA
100 oby4aromuxcs.

@®oHA ONOJHUTENBHON JIUTEPAaTyphbl BKIOYAET MOMUMO Y4e€OHOM JMTEpaTypbl O(ULMaANbHBIE,
CIpaBOYHO-OMOIHOTpaduUecKue, CreHaTu3uPOBaHHbIE OTCUECTBEHHbIE U 3apy0eKHbIE MEPHOAMUYECKUE U
UH(OPMALIMOHHBIE U3JaHHUS.

NubopmannoHHO-OMOTMOTEYHBIN TIEHTP 00€CIIeYrBACT CAMOCTOATEIBHYI0 paboTy 00yJaronuxcs B
YUTaJIbHBIX 3aJ1aX, NMPEIOCTABIs MHUPOKUNA BBIOOP JIUTEPATYphl M0 aKTyaJbHBIM HAINPABICHUAM, a TaKxKe
o0ecreynBaeT OCTYI K PO eCCHOHATBFHBIM 0a3aM TaHHBIX, TH()OPMAITMOHHBIM, CIIPAaBOYHBIM U IIOMCKOBBIM
cucTeMaM.

Kaxnpiii oOydaromuiicss o0ecriedeH CBOOOIHBIM JIOCTYIIOM M3 JIFOOOH TOYKH, B KOTOPOW HMMEETCS
noctyn K cetu VHTepHeT, K 31eKTpoHHO-0ubanoreunoi cucrteme (ObC) YHuBepcureTa, KOTOpast COAEp>KUT
pa3iuyHble W3JaHHUS 10 OCHOBHBIM H3YYaeMbIM TUCHMIUIMHAM W C(HOPMHUpPOBAHA IO COTJIACOBAHMIO C
paBoo0iiagaTenssMu yu4eOHOM U y4eOHO-MEeTOANYECKOM JINTepaTyphl.

st Oonee TOTHOTO M ONEPATUBHOTO CIPABOYHO-OMONMMOTpaduueckoro u WHPOPMALUOHHOTO
oOcnyxuBanus B UBL] peann3oBana TEXHOIOIUS 3JIEKTPOHHOM 1I0CTaBKH JOKYMEHTOB.

CHOCOOCTBYET pa3BUTHIO MPO(PECCHOHAIBHON KYyJIbTYphl OYyIyILIEro

DJIeKTPOHHBbIe HHPOPMaLlMOHHbIE PecyPChl, HCNOJIb3yeMble B pouecce 00y4eHHs

PexBu3uTHI 10T0BOpa

(HoMep, 1aTa 3aKJII0YEHHS, CPOK

XapakTepucTHKa 0HOIHOTEYHOT 0

Ne JJICKTPOHHEIIH NAEHCTBHA), CCHIJIKA HA CAUT (¢ponna, nocryn k Koropomy
pecype 9BC, cymma norosopa, NpeIoCTaBJIAETCH J0rOBOPOM
KOJIMYECTBO KJIKYei

DNeKTpOHHO- [IpuHamIeKHOCTH — CTOPOHHSS Komnexkuun: «Xumus» - wum3a-sa HOT,
O6ubnuoreyHas PexBusutel norosopa — OO0 «Xumus» - u3a-sa Jlabopatopust 3HaHUH,
cuctema (3bC) «M3natenbcTBO «JlaHb» «Xumus» - KHUTY (Kazauckwuit
«JIAHb» Jlorosop ot 26.09.2021 HaIlMOHaJILHBIN HCClIed0BaTeIILCKUM

Ne 33.03-P-3.1-3824/2021 TEXHOJIOTHUECKUI YHUBEPCHTET),

«Xumusg» - wum3g-Ba  OUSMATIIUATY,

Cymma noroBopa — 498445-10 «upopmarnka» - HammonanpHeri

C 26.09.2021 no 25.09.2022

Horosop ot 26.09.2022 Ne 33.03-
P-3.1-5182/2022.

CymmMma noroBopa — 569396-06
C 26.09.2022 mo 25.09.2023

Ccruika Ha caiit ObC —
http://e.lanbook.com

Otkpeiteiii  YHuBepcuter «MHTYUT»,
OKOHOMHMKAa M MEHEUKMEHT» - U3J-Ba
JamxkoB u K., a Takxke oTaenbHble NU31aHAS
U3 KOJUICKUMH JpYyTrUX W3ATEIIbCTB B
COOTBETCTBUH C [[oroBOpoMm.
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http://e.lanbook.com/

KonunuecTBo kitoueit — noctyn
JUISL 3apErUCTPUPOBAHHBIX
nosib3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHslid 10CTYN OCHE
MePCOHANBHON PETUCTPALIUU HA
caiite ObC.

[IpuHamIe)XKHOCTD — CTOPOHHSIS
PexBusuthl gorosopa — OO0
«H3marenbcTBO «JIaHbY
JHorosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 no 25.09.2022

Horosop ot 26.09.2022 Ne 33.03-
P-3.1-5181/2022.

Cymma norosopa — 374384-40
C 26.09.2022 o 25.09.2023

Ccruika Ha caiit 9bC —
http://e.lanbook.com

KonunuecTBo kitoueit — 1ocTyn
JUTSL 3apETHCTPUPOBAHHBIX
noas3oBareneid PXTY ¢ moboro
KOMITBIOTEpA.

VY naneHHsIi TOCTYN NOCIE
MEPCOHAIIBHOM pETUCTpalluK Ha
caiite ObC.

«XuMus» - U3I-Ba «JIAHDBY,
«Uugpopmaruka» - wm3a-Ba «JIAHby,
«H)EHEepHO-TEXHUUECKUE HAYKU» - U3]I-
Ba «JIAHb», «TeopeTnueckast MEXaHUKa -
m3n-ea «JIAHb», «®uszuka» - wu3ag-Ba
«JIAHBb», a Taxxe OTACIbHBIC U3NaHUS U3
Ipyrux Komiekuui uzaarenscrsa «JIAHDb»
B cootBeTcTBUU ¢ JlorosopoM. JlocTtyn K
koutekiun «EnuHas npodeccrnoHambHas
0a3za 3HAHUU JJII TEXHUYECKUX BY30B —
WznarenstBO JIAHD « O9BCy» ObC JIAHD, a
TAaK)K€ OTIEIbHBIE W3JaHHUS U3 JIPYrUX
KoJulekini wu3marenbctsa  «JIAHBb» B
COOTBETCTBUU € [JoroBopom.

HpI/IHaZ[J'Ie)KHOCTI) — CTOPOHHAA
PexBusutel forosopa — OO0
«M3narenbcTBO «JIaHb»
Jlorosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 mo 25.09.2022

Ccpuika Ha caut ObC —
http://e.lanbook.com

KonugectBo kitouei — 1octyi
JUTSL 3aPETHCTPUPOBAHHBIX
noib3oBateiiel PXTY ¢ moboro
KOMIIbIOTEpA.

«XTMUAS - n3/1-Ba «JIAHDBY,
«Uugpopmaruka» - wu3a-Ba «JIAHby,
«H)XEHEPHO-TEXHUYECKUE HAYKH» - U3[-
Ba «JIAHDb», «Teopetnueckas MmexaHuka -
m3a-Ba «JIAHb», «®Pwu3uka» - wu3g-Ba
«JIAHb», a Takxke OTASIbHBIC U3TaHUS U3
JIpYrux Komiekuui n3narenscrsa «JIAHDb»
B COOTBETCTBUH C J[oroBopom.
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http://e.lanbook.com/
http://e.lanbook.com/

VY naneHHslid JOCTYII ITOCIIE
MEPCOHATIBHOM pEeruCTpalviy Ha
caiire OBC.

DIEKTPOHHO - [IpuHanneXKHOCTh — COOCTBEHHAs! | DIIEKTPOHHbIE  BEPCUU  YUEOHBIX U
Ooubnuoreynas PXTY. Hay4HbIX U31aHui aBTopoB PXTYVY no Bcem
cuctema UBI] OOII.
PXTY um. Ccpuika Ha caiit 9bC —
J.U. Menneneesa | http://lib.muctr.ru/
(ma 6a3ze AUBC
«Upbucy) Joctyn i nojas3oBarenen
PXTY ¢ n1000r0 KOMIbroTEpa
Nudopmanuonno- | [IpuHaanexHOCTh CTOPOHHSIS. DnekTpoHHass OMOIMOTEKa HOPMATHUBHO-
CIIpaBOYHAs PexBusutel konTpakta — OO0 TeXHU4YeCKuX m3ganuid. Copepxut Ooiee
cucreMa «MUHO®OPMIIPOEKT-IlenTp» 40000 HaUMOHAJIBHBIX CTAHAAPTOB W Ap.
«TEXOKCIIEPT» HT[
«Hopwmsl, npaBuina, | Kontpakr ot 24.12.2021
CTaHJapThI 216-27723A/2021
Poccumny.
Cymma norosopa — 887 604-00
C01.01.2022 no 31.12.2022
Ccpuika Ha caiit 9bC —
http://reforma.kodeks.ru/reforma/
Konnuaecto xmroueii — 10
JIULIEH3UM + JTOKaJbHBIA TOCTYI C
koMmnbroTepos MBI,
DneKTpoHHas [IpuHaIeKHOCTD — CTOPOHHSA B OB/l nocTymHBl 3J€KTPOHHBIE BEPCUU
6ubnuoreka PexBusutel norosopa — ®PI'bY auccepTranun Poccutickoii
JquccepTanuin PI'b lNocynapcrBenHOl OMOIMOTEKHU:
(OB PT'B) Jlorosop ot 23.04.2021 ¢ 1998 roma — mo cCHENUATBHOCTIM:
Ne 33.03-P-2.0-23269/2021 «DKOHOMUYECKUE HAYKW»,
«¥Opuanueckue HayKn»,
Cymma norosopa — 398 840-00 «[lemarormueckue HAYKH» u

C 23.04.2021 o 22.04.2022

Ccpuika Ha caut ObC —
http://diss.rsl.ru

KomnuectBo xaroueit — 10
nuueH3ui + pacneyarka B MBI

«IIcuxonornyeckue HayKn»;

¢ 2004 roga - Mo BceM CHEIUAITLHOCTSM,
KpoMe METUITMHBI U apMallnu;

¢ 2007 Toma - IO BCEM CHEIMAIBHOCTSIM,
BKJIIOYass paboThl MO MEAWIMHE U
hapmanun.
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b1 BUHUTU PAH

IIpuHaIeKHOCTD — CTOPOHHSSA
PexBusutel norosopa- BUHUTU
PAH

Horosop ot 20.04.2022

Ne 33.03-P-3.1-4426/2022

Cymma norosopa - 100 000-00
C 20.04.2022 mo 19.04.2023

CcpUika Ha caiiT —
http://www.viniti.ru/

KommgectBo Kirouet —
JIOKQJIBHBIN JOCTYIT JUIS
mosb3oBatenet PXTY B UBL]
PXTY.

Kpynueitmas B Poccun 6a3 mgaHHBIX 1O
€CTECTBEHHBIM, TOUHBIM U TEXHUYECKUM
HaykaMm. Bxmowaer wmatepuanst PXK
(PedepatuBaoro sxypuama) BUHUTU c
1981 r. O6muii oobem B/ — 6oitee 28 MitH.
JIOKYMEHTOB

Hayuno-
JIEKTPOHHAS
O6ubanoTeka
«eLibrary.ru»

[IpuHaAIEKHOCTH — CTOPOHHSS
PexBusuTel norosopa —

OO0OO Hayynast a3neKTpoHHas
OombInoTexa,

Horosop ot 24.12.2021

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 caiiT —
http://elibrary.ru

KonnuecTBo kimrouelt — 1ocTyn
Ju1s monb3oBarenert PXTY no IP-
aJpecaM HEOIPAaHUYEH.

VY naneHHslid JOCTYII ITOCIIE
IIEPCOHAIBHON PETHCTPALlUN Ha
caiite HOB.

Hayunas  osnextpoHHas — OuOnmoTeka
eLIBRARY.RU — 5310 KkpynHenmmit
POCCUNCKHUIA HH(pOPMaIMOHHO-

AHAJIMTUYECKUI MOopTall B 00JacTU HayKH,
TEXHOJIOTHH, MEIUIMHBI U OOpa30BaHUS,
coJiepKaliii peepaThl U MOJHBIE TEKCTHI
Ooiree 29 MIH HayyHbIX CTared WU
nyOnMKanuii, B TOM YHCIE 3JIEKTPOHHbIE
Bepcun 6onee 5600 poccuiicKUX HAay4HO-
TEXHUYECKUX JKYpHAJIOB.

CrnpaBouHo- [IpuHaI€XHOCTH — CTOPOHHSS ["apanT — cipaBoYHO-TIpaBOBas cUCTEMA 110
npasoBas cucrtema | Konrtpakrt ot 27.12.2021 3aKOHOJATEIIbLCTBY Poccuiickoii
I'apanT» Ne 215-27425A/2021 Denepanyu.

Cymma xonTpakTa 680 580-00

C01.01.2022 o 31.12.2022

Ccblika Ha calT —

http://www.garant.ru/

KonnuecTBo kinrouei — 1octyn

qutst nonbe3oarenerd PXTY no IP-

azipecaM HEOIpaHUYEH
DNeKTPOHHO- [IpuHaIeKHOCTH — CTOPOHHSIS OneKkTpoHHass  OWONHMOTEeKa  BKIIOYAET
O6ubnuoreyHas 6onee 5000 HauMeHOBaHMH y4eOHUKOB U
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cucreMa
U31aTelbCTBA
«FOPAUT»

«DNEKTPOHHOE U3/IaTEIILCTBO
IOPAUT»

JHorosop ot 16.03.2022

Ne 33.03-J1-3.1-4377/2022

CymmMma norosopa — 478 304.00
C 16.03.2022 o 15.03.2023

Ccoika Ha caiit — https://biblio-
online.ru/

KomnuecTBo Kitouen — 10CTyn
JUISL 3aperUCTPUPOBAHHBIX
nosib3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHslid 1O0CTyN NOCHE
MIePCOHANBHON PETUCTPALIUU HA
camite ObC.

y4eOHBIX TMOCOOM TIO0 BCEM OTPACISIM
3HAHUU JUISt BCEX YPOBHEU
npodeccrnoHaIbHOTO o0Opa3oBaHUs
OT BEAYIIUX HAYYHBIX IIKOJ c
COOTIOICHIEM TpeOoBaHMI HOBBIX
®I'OCos.

DNEeKTPOHHO-
OnbIMoTeYHas
cucrema
«KoHcynpTaHT
CTYyJICHTa»

IIpuHaanEKHOCTD — CTOPOHHSSA
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

CcpUika Ha caiiT —
http://www.studentlibrary.ru

KonunuecTBo kimtoueit — 1ocTyn
JUTSL 3apETHCTPUPOBAHHBIX
noas3oBareneid PXTY ¢ moboro
KOMITBIOTEPA.

Y maneHHsli 10CTYN NIOCIE
MEPCOHAIIBHOM pETUCTpalliK Ha
caiite ObC.

Kowmrekt wu3manmii, BXOAsSmux B 0azy
MaHHBIX  «DJEKTpoHHas  OumOnIHMoTeKa
TexHuueckoro BY3ay.

10

DNeKTPOHHO-
oubmnoTeyHas
cucremMa
«ZNANIUM.COM
»

HpI/IHaZ[J'Ie)KHOCTB — CTOPOHHAA
000 «(BHAHNYM»,

Horosop ot 06.04.2022

Ne 48 56¢/33.03-P-3.1-4378/2022

Cymma norosopa — 31 500-00
C 06.04.2022 o 05.04.2023

CcpUika Ha caiiT —
https://znanium.com/

KomrdecTBo KiTFOUei - TOCTYII JIIst
3apEeruCcTPUPOBAHHBIX
nonb3oBateieit PXTY ¢ mroboro
KOMITBIOTEPA.

Komnekuust  u3nanuit  y4yeOHMKOB U
y4eOHBIX  MOCOOMH 1O  Pa3IUYHBIM
OoTpaciusiM 3HAaHUW JUIsI BCEX YpPOBHEHU
npodeccuoHanbHOro 00pa3oBaHusl.
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11

WudopmannonHo-
AHAJIIUTHUYCCKAsL
cucrema Science
Index

IIpuHaIeKHOCTD — CTOPOHHSSA
00O «HayuHas 31eKTpOHHAs
OoubIoTeKa»

Horosop ot 11.04.2022
Ne 33.03-J1-3.1-4376/2022

CymmMma norosopa — 108 000-00
C 11.04.2022 o 10.04.2023

CcrlUIKa Ha caiT —
http://elibrary.ru

KonnuectBo kirouent —
JIOKQJIBbHBIN AOCTYII JIJIst
cotpyaHukoB MBII.

Cucremaru3zanus, KOPPEKTUPOBKA
npodwuieit yuensix PXTY u yHuBepcurera
B IenoM. AHanmu3  MyOJIMKAIMOHHON
AKTUBHOCTH COTPYAHHUKOB YHHUBEPCUTETA.

12

3narennpcTBO
Wiley

[IpuHaaIeXKHOCTH — CTOPOHHSIS
HarmmonanbHag mmoammucka
(Muno6puayku+ PODI)

NudopmaninoHHoe TUCHMO
POOU ot 30.06.2022 Ne 920
C 01.01.2022 1o 30.06.2022

NudopmaninoHHoe TUCHMO
POOU ot 19.07.2022 Ne 983
C 01.07.2022 o 31.12.2022

CchUIKa Ha CalT —
http://onlinelibrary.wiley.com/

KommuecTBo kinrouen - noctyn s

noiab3oBaresied PXTY mo IP-

agpecaM HeorpaHuyeH. Bo3amoxkeH

YAAJIEHHBIN JOCTYII I10CIIe
VH/JIMBUIYQJIbHOU PETUCTPALIMH.

KOJ'IJ'IGKI_[I/ISI JKYPHAJIOB IO BCEM 001acTaM
3HaHHﬁ, B TOM YMCJIC U3BCCTHBIC )KYPHAJIbI
I10 XHUMHH, MaTCPHAIOBCACHHIO,
B3pbIBYAaThIM BCIICCTBAM U JP.

I'my6una nocryna:
2018 — 2022 rr.

13

QUESTEL ORBIT

[IpuHanIexHOCTh — CTOPOHHSS
HarmmonanbHas moammucka
(MunoOGpnayku+ POOU)

WNHudopmanoHHOE MHCHEMO
PODU ot 30.06.2022 Ne 908
C 01.01.2022 1o 30.06.2022

WNudopmannoHHoe MucbMo
POOU ot 19.07.2022 Ne 981
C 01.07.2022 no 31.12.2022

CcpUika Ha caiiT —
https://orbit.com

ORBIT SIBJISIETCS r100aIbHBIM
OTIEPaTUBHO OOHOBIIIEMBIM TMATEHTHBIM
NOPTAJIOM, MO3BOJISIIOIIUM OCYIIECTBISATh
MOMCK B TME€peYHE 3asBOK Ha IMaTEHTHI,
IIOJTyYEHHBIX, MPUOTU3UTENBHO, 80-
MaTeHTHBIMHU YUPEKICHUSIMHU B Pa3TMIHBIX
CTpaHaX MHUpa U  NPEIOCTaBIECHHBIX
TPaHTOB.
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KonunuecTBo kitoueit — noctyn
g monb3oBareneid PXTY o IP-
aZjpecaM HEOrpPaHUYEH.

NHcTpykuus 1o HacTpouKe
y,Z[aJ'ICHHOI‘O ,Z[OCTyrIaZ
https://podpiska.rfbr.ru/news/154/

14

American Chemical
Society

[IpuHaAIEKHOCTH — CTOPOHHSS
HaumonaneHas noanucka
(Muno6puayku+ PODI)
WNudopmannoHHoe mucsMo
POOU ot 19.07. 2022 Ne 987

C 01.01.2022 no 31.12.2022

CcrUIKa Ha caiT —
https://pubs.acs.org

KommuecTBo kiroueit — 10CcTyn
1 nionb3oBarteiell PXTY mo IP-
aJpecaM HEOrpaHUYEH.
Hacrpolika ynaiensnoro nocrymna:
https://pubs.acs.org/page/remoteac
Cess

Kosteknust  KypHaJIOB TI0 XHMHH U
XUMHYECKON  TEXHOJIOTHHU Core +
u3narenbcTBa American Chemical Society

15

Komnexnus
KypHaJIOB U 0a3bl
TaHHBIX  Springer
Nature

[TpuHaAIEKHOCTD — CTOPOHHSIS
Hanunonansnas moamnucka
(Muno6puayku+ POOIN)

WudopmanrmoHHOE MHCHEMO
PODU ot 30.06.2022 Ne 910

WNHudopmanoHHOE MHCHEMO
PODU ot 30.06.2022 Ne 909

NHupopmaninoHHOE TUCHMO
P®OU ot 08.08.2022 Ne 1065

C01.01.2022 no 31.12.2022
KonunuecTso kirodei — 1octyn
qutst nmoae3oareneid PXTY no IP-

aapecaM HEOTpaHU4YCH.

Hacrpolika ynaneHHoro gocryna:
https://podpiska.rfbr.ru/news/197/

Cchpuika Ha CamT-

https://link.springer.com/

Springer Journals — momHOTEKCTOBAs
IMOJIMTEMAaTUYICCKasl KOJUICKIUS KYPHAJIOB
U3JaTeNbCTBa SPringer mo pasjin4HbIM
oTpaciisiM 3HaHI/II71, KOTOpasaA BKIKOYACT
6osee 2 900 HauMeHOBaHM KYPHAJIOB 110
JUCHUITIIMHAM:

Medicine

Engineering

History

Law & Criminology

Business & Management

Physics & Astronomy

Earth & Environmental Science
Architecture and Design

Behavioral Science & Psychology
Education

Economics and Finance

Literature, Cultural & Media Studies
Mathematics & statistic

I'my6una nocryna: 2022 r.

[IpuHaI€KHOCTh — CTOPOHHSA
HanumonanpHas noanucka
(Muno6puayku+ PODU)

NupopmaninoHHoe TUCHMO
PODU ot 30.06.2022 Ne 910

Adis  Journals —  momHOTEeKCTOBas
KOJUICKIUS KYpHAJIOB u
MH(OPMALIMOHHBIX OroseTeHen

uznarenbctBa  AdIS, pa3smMerieHHas Ha
mwiargpopme Springer Nature. Kostexiust
BKJIFOYaeT 19 pereH3upyeMbIX KYPHAJIOB
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C01.01.2022 no 31.12.2022

KonnuectBo kimtodeit — noctyn
11 rmonb3oBareieid PXTY o IP-
aJpecaM HeOrpaHUYEH.

CchuUiKa Ha CanT-
https://link.springer.com/

o MEIUIUHE, OHMOMeEIUIINHE "
(hapmakooruu.

I'my6una nocrtymna: 2022 r.

[IpuHaAJIeKHOCTH — CTOPOHHSIS
Hamuonanbuas moamnucka
(Muno6puayku+ PODI)

NudopmannonHoe mTucbMo
P®OU ot 30.06.2022 Ne 910

C 01.01.2022 o 30.05.2022

WudopmannoHHOE MUCHEMO
PODU ot 30.06.2022 Ne 909

C 01.06.2022 1o 31.08.2022

NudopmaninoHHoe mTucCbMO
POOU ot 08.08.2022 Ne 1065

C 01.09.2022 o 31.10.2022
KonnuecTBo kimroueit — 10CcTyn
g noib3oBaresed PXTY mo IP-

aJpecam HeOrpaHUYCH.

Ccplka Ha pecypc:
https://materials.springer.com

baza  mamnpix  Springer  Materials-
wiargopma, MPeIOCTaBIAIOMAs TOCTYI K
KOHCOJIUAUPOBAHHBIM JTaHHBIM (mo
MeTajJulaM ¥ CIUIaBaM, OpPraHMYECKHM
BElIeCTBaM,  KepaMHUKe M  CTEKIy,
nojuMepaM, KOMIIO3UTaM, aroMam H
sipaM) M3 HECKOJbKHUX HMCTOYHHUKOB IO
MaTepHaJOBEICHNUIO, XUMHH, (u3uKe,
WHXXCHEPUU M CMEXHBIM O00JacTsIM U
M03BOJISAIOIIAs CTeHaInCTaM
UACHTU(DUIIUPOBATh MaTepUAIBl U HUX
CBOMCTBA.

I'mybuna goctyma: 2022 r.

[IpuHaI€XHOCTH — CTOPOHHSS
HanumonanpHas nognucka
(Muno6puayku+ PODU)

NHupopmaninoHHoE TUCHMO
P®®U ot 30.06.2022 Ne 909

C 01.01.2022 1o 30.05.2022

WNudopmannoHHOe MUCEMO
PODU ot 30.06.2022 Ne 909

C 01.06.2022 1o 31.08.2022

WNHudopmaninoHHoe THCHMO
PODU ot 08.08.2022 Ne 1065

C 01.09.2022 o 01.10.2022

Springer Nature Protocols and Methods —
HOBOC HCCICO0BATCIILCKOC peuieHuce,
pa3zpaboTaHHOe Springer Nature,
comepxkamee 75 000  axTyanbHBIX
IIPpOTOKOJIOB MW  MCTOOAOB B o0OJactu
6I/IOM€,Z[I/II_II/IHLI U HAayK O JKHU3HHU 34
nocneanue 30 ser. Pecypc oOwveaunHui
MaTepuabl Nature Protocols,
SpringerProtocols, Nature Methods w
Nature Reviews Methods Primers.

I'my6una nocryna: 1980 - 2022 rr.
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KonunuecTBo kitoueit — noctyn
g monb3oBareneid PXTY o IP-
aJjpecaM HEOrPaHUYEH.

Ccblika Ha pecypc:
https://materials.springer.com

IIpuHaIeKHOCTD — CTOPOHHSAA
Hanuonanpnas noanucka
(Muno6puayku+ POOU)

WNudopmannoHHoe mucsMo
PO®DU ot 30.06.2022 Ne 910

NudopmannonHoe mTucbMo
P®OU ot 30.06.2022 Ne 909

WudopmannoHHOe MUCHEMO
PODU ot 08.08.2022 Ne 1065

C01.01.2022 no 31.12.2022

KonunuecTBo kintoueit — noctyn
11 rtonb3oBaresieid PXTY mo IP-
aJpecaM HEOrpaHUYCH.

Ccblika Ha pecypc:
https://www.nature.com
https://link.springer.com/

Nature Journals —  moOJHOTEKCTOBas
KOJUIEKLIMA ~ KYPHAJlOB  M3/aTebCTBA
Nature Publishing Group, Bxomsiiero B
rpynny kommnaHuid — Springer  Nature,
BKJIIOYAIOLIAsl  JKypHalbl  M34aTEIbCTB
Nature, Academic journals, Scientific
American u Palgrave Macmillan.

I'my6una nocryna: 2022 r.

16

baza mammeix 2021
eBook Collections

[IpuHaI€XHOCTh — CTOPOHHSS
HanumonanpHas noanucka
(Muno6puayku+ PODU)

NHupopmaninoHHOE TUCHMO
POOU ot 02.08.2022 Ne 1045

C01.01.2022 no 31.12.2022

CchUIKa Ha CalT
http://link.springer.com/

KonnuecTBo kimrouelt — 1ocTyn
g nonb3oBaresied PXTY mo IP-
aJpecaM HEOrpaHUYEH.

Hacrpolika ynaieHHoro gocrymna:
https://podpiska.rfbr.ru/news/197/

IHomHoTekcTOBas KOJUIEKLIUS KHUT
M3/1aTENIbCTBA SpringerNature 1o
pa3nu4HbIM oTpacisM 3HaHui (2021 r.)

17

ba3a manuawpix 2022
eBook Colections

[IpuHaI€KHOCTh — CTOPOHHSA
HanumonanpHas noanucka
(Muno6puayku+ PODU)

NupopmaninoHHoe TUCHMO
POOU or 11.08.2022 Ne 1082

C 01.01.2022 o 31.12.2022

Springer eBook Collections -
MOJHOTEKCTOBAasl apXWBHAsl  KOJUICKLIMS
9JIEKTPOHHBIX KHHUT U3/aTelIbCTBa Springer
Nature Ha aHIVIMMCKOM  S3BIKE 11O
pa3IuYHbBIM OTpacisaM 3HaHui (2022 r.)
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CchUIKa Ha CalT —
http://link.springer.com/

KomnuecTBo Kiroue — 10CTyn
g monb3oBareneid PXTY o IP-
aJjpecaM HEOrpaHUYeH
Hactpoiika ypajieHHOTO J0CTYyNA:!
https://podpiska.rfbr.ru/news/197/

18 World  Scientific | IIpuHamieXHOCTb — CTOPOHHSIS World  Scientific Complete eJournal
Publishing Co Pte | Haunonanbhas moamnucka Collection — My’abTHIMCHUILTHHAPHAS
Ltd. (Muno6puayku+ PODI) MOJITHOTEKCTOBAsT  KOJUICKIIUS JKYPHAJIOB
baza nanusix World MEXTYHAPOIHOTO HAYYHOTO M3JaTelIbCTBA
Scientific Complete | MudopmanroHHOE MHCEMO World Scientific Publishing, koTtopas
eJournal Collection | PO®U ot 24.08.2022 Ne 1137 OXBaTBbIBAET  TaKWE  TEMATHUKHM,  Kak

MaTeMmaTtuka, (¢u3uKa, KOMIBIOTEPHbIE
C01.01.2022 no 31.12.2022 HayKH, HHKEHEPHOE JIEJI0, HAYKH O )KU3HHU,
MEJMIIMHA U colnalbHble Hayku. Ocoboe
Ccpuika Ha caiT- BHUMAaHUE B  KOJUICKIIUH  YJEJICHO
https://www.worldscientific.com HCCIIEIOBAHUSIM Asuarcko-
TUXOOKEAaHCKOTO  PEruoHa,  KOTOpPBIE
Nudopmanus o HacTpoiike 00BEIMHEHBI B TPYIIY XYypHaloB Asian
yIaJICHHOTO J0CTyMa Ha cTpanuie | Studies.
https://www.worldscientific.com/p | I'myouna goctymna:2001 — 2022 rr.
age/librarians/access- 2022 r. (beccpouHo)
authentication
KonunuecTBo kiatoueit — noctyn
115t monb3oBarenedt PXTY no IP-
ajipecaM HeOrpaHUYEH

19 NznarensctBo The | [IpuHamiexxHOCTh — CTOPOHHSS baza nmannpix KemOpumxckoro 1eHTpa
Cambridge HarmmonansHas moamnucka CTPYKTYPHBIX JTAHHBIX (Cambridge
Crystallographic (Muno6puayku+ PODI) Crystallographic Data Centre) — CSD
Data Centre Enterprise COJICPKUT JTAHHBIE 0
(KemOpumxckuit Nudopmanmonnoe nucrmMo KPUCTAJUIMYECKUX,  OPraHUYECKUX U
LIEHTP PODU ot 30.06.2022 Ne 903 3JIEMEHTOOPIaHUYECKUX COCTUHEHUSX.
CTPYKTYPHBIX C 01.01.2022 o 30.06.2022 CSD mnpenocTaBisieT HIMPOKUH  CIIEKTP
JTAaHHBIX BApHAHTOB  TMOHWCKAa  KPHUCTAJUIMYECKUX

NHupopmaninoHHoE TUCHMO CTPYKTYp: II0 Ha3BaHUIO, XHWMHYECKOU
P®OU ot 08.07.2022 Ne 957 bopmye, JJIEMEHTHOMY COCTaBYy,
C 01.07.2022 o 31.12.2022 JUTEPATypHOMY  HMCTOYHMKY, JETalIsIM
JKCIIEPUMEHTa, ()parMeHTy CTPYKTYPHI.

CchUika Ha calT —
https://www.ccdc.cam.ac.uk/struct
ures/
KonnuecTBo kinrouelt — 1ocTyn
1 monb3oBarteneil PXTY mo IP-
ajzipecam.

20 baza nanubix [TpuHAAIEKHOCTH — CTOPOHHSS [TonHOTEKCTOBAS] KOJUTEKITHS

Begell Engineering
Research
Collection

HarmonanbHasa moammucka
(MunoGpnayku+ POOU)

m3narenbcTBa Begell House, koTopas
BKJIIOYAET JKypHAJIbI, COOPHUKH
KoH(pepeH1uii, MoHorpaduu,
CIPABOYHHUKH U 0a3bl JAHHBIX 110
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HNudopmanoHHOE MHCHEMO
PO®U ot 17.08.2022 Ne 1105

C 01.01.2022 o 31.12.2022
CcrlUIKa Ha caiiT —

https://www.dl.begellhouse.com/c
ollections/6764f0021c05bd10.htm

KomnuecTBo kiroue — 10CTyn
st noap3osarened PXTY mo IP-
ajipecam.

WHXEHEPHBIM HayKaM U CMEKHBIM
obnacTsaM: xumuH, pusuke,
MaTepHUaIoBeIeHU 0, MHPOPMATUKE U JIp.
I'my6buna nocryna: 1982 — 2022 rr.

21 baza nannbix [IpuHaAIEKHOCTH — CTOPOHHSS [TonHOTEKCTOBAS KOJUIEKLIMS U31aTENIbCTBA
Begell Biomedical | HanunonanbHast moamucka Begell House, kotopas  BKJIIOYaeT
Research (Muno6puayku+ PODI) KypHajibl,  COOpPHUKH  KOH(EpECHIUH,
Collection MOHOTpauu, CHPAaBOYHUKH U  0asbl

HNudopmaninoHHoe TuCbMO JaHHBIX 10 WHXEHEPHbIM HaykaM |

PODU ot 17.08.2022 Ne 1105 CMEXKHBIM o0nacTsaM: Xumud, (Qu3mKe,
MaTepuanioBeeHUI0, HHOPMATUKE U .

C01.01.2022 o 31.12.2022 I'myOuna noctyna: 1982 — 2022 rr.

Ccpblika Ha calT —

https://www.dl.begellhouse.com/c

ollections/6764f0021c05bd10.htm

I

KonunuecTBo kiatoueit — noctyn

115t monb3oBarenedt PXTY no IP-

ajzipecam.

23 baza manHBIX [TpuHaAIEKHOCTD — CTOPOHHSIS Academic Reference — eaunas mouckoBas
Academic HarmonansHas moanucka mwiatdopma o Hay4YHO-
Reference (Muno6puayku+ PODIN) uccnenoBarenbckuM  paboram  KHP.
(China Academic HauOonee mnonHas aHrios3biyHas 0asa
Journals (CD Nudopmanmonnoe nucrmMo JTAHHBIX ~ OOBEIUHSIET TOJHOTEKCTOBBIE
Edition) Electronic | PO®U ot 02.08.2022 Ne 1044 JIOKyMEHTBl W OuOnmorpaduueckue
Publishing House TTaHHBIE.

Co., Ltd) C 01.08.2022 mo 31.12.2022 Tematuka 06a3bpl JaHHBIX TOKPHIBAET BCE
OCHOBHBIC TUCITUTUIMHAPHBIE 00JIaCTH.

Ccblika Ha caiT —
https://ar.cnki.net/ ACADREF
KonnuecTBo kinrouelt — 1ocTyn
s monb3oBarteneil PXTY mo IP-
ajzpecam.
Hacrpoiikax ynaneHHOro nocrymna
Ha ctpanune Off-campus Access:
https://oversea.cnki.net/index/Sup
port/en/Off-campus.html

24 baza manHbIX [TpuHaISKHOCTH — CTOPOHHSS [TotHOTEKCTOBASI MYJIBTHIUCITUTUTHHAPHAS

Academic Search
Premier

HanumonanpHas noanucka
(Muno6puayku+ PODU)

0a3a TaHHBIX, KOTOPasi UMEET IHUPOKYIO
TEMaTUYECKYIO0 HAIPaBICHHOCTD U
BkJIrouaet 6osee 4 600 HauMeHOBaHUI
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EBSCO
Information
Services GmbH

HNudopmanoHHOE MHCHEMO
PO®DU ot 08.08.2022 Ne 1066

C01.01.2022 no 31.12.2022

CchUIKa Ha CalT —
https://search.ebscohost.com

KomnuecTBo Kitoue — 10CTyI
g monb3oBareneid PXTY nmo IP-
aJpecam.

KYpPHAJIOB, a TaK:Ke MOHOTpaduu,
MaTepuaibl KOH(MEpeHIHd, OTYETHI U JIp.
JIOKYMEHTBI.

I'my6una nocryna: 1887 — 2022 rr.

25 baza nannbix [IpuHaAIEKHOCTH — CTOPOHHSS [TosnHOTEKCTOBASI MEXKAUCIUILTHHAPHAS
eBook Academic HarmonansHast moamucka KOJUICKIIHSI, KOTOpasi BKIIFOYaeT 0oJiee
Collection (Muno6puayku+ PODI) 210 000 351eKTPOHHBIX KHHUT OT BEIYIHX
EBSCO HAYYHBIX U YHUBEPCUTETCKUX
Information NudopmannoHHoe TUCbMO U3JIaTeIbCTB.

Services GmbH PODU ot 05.08.2022 Ne 1060 I'ny6una moctyna: 1913 — 2022 rr.
C01.01.2022 o 31.12.2022
Ccplika Ha calT —
https://search.ebscohost.com
KonunuecTBo kiatoueit — noctyn
115t monb3oBarenedt PXTY no IP-
ajzipecam.

26 Bentham Science [TpuHaIeKHOCTD — CTOPOHHSISI Journals — mosHOTEKCTOBAST KOJUICKITHSI
Publishers HaumonaneHas nmoanucka JKypHAJIOB M3/aTesibcTBa Bentham
baza nannbIx (Muno6puayku+ POOIN) Science, koTopoe myOJIMKyeT Hay4HbIC,
Journals TEXHUUYECKHE U MEIUIIMHCKUE U3/IaHus,

NudopmannoHHOE TUCHEMO OXBAaTBIBAIOIINE Pa3IMIHbBIC 00JIACTH OT

PO®U ot 24.08.2022 Ne 1136 XUMHHU U XUMHUYECKON TE€XHOJIOTHH,
WHXCEHEepUH, papMaIieBTUICCKUX

C 01.01.2022 mo 31.12.2022 UCCIIEIOBAaHUM U Pa3pabOTOK, MEAUIIMHBI
JI0 COTMAITbHBIX HaYK.

Ccbuika Ha cailT — I'my6buna noctyna: 2000 — 2022 rr.

https://eurekaselect.com/bypublica | (2022 r. 6eccpouHo)

tion

KonunuecTBo kitoueit — 1ocTyn

115t monb3oBatenedt PXTY no IP-

ajzipecam.

27 Chemical Abstracts | [TpuHaI€KHOCTD — CTOPOHHSS SciFindern SciFinder — »3T0 MOIIHBIH
Service Harmonanwsnas MOJIMUCKA | COBPEMEHHBIN MOMCKOBBIH CepBHC,

(Muno6puayku+ PODU) oOecrieunBaroInii MHOT'0ACIIEKTHBIN
MIOMCK KaK o6ubnmorpaduyeckoi

Nudopmannonnoe nucbmo POOU
oT 26.08.2022 Ne 1149

C 01.09.2022 no 31.12.2022

uHpopmanuy, Tak U HHPOpPMALMU TIO
XUMHUYECKUM PEAKLUSAM, CTPYKTYPHBIM
coequHeHUsIM H mnareHTam. OcHoOBHas
TEMaTHKa OOIIMPHOTO IIOUCKOBOTO
MaccuBa — XUMHUS, a TAKXKE PsIJT CMEXKHBIX

Ccouika Ha cait —https://scifinder- | mucrumiug, TaKUX KaK
n.cas.org MaTepHalOBEICHHE, OMOXUMUSL u
OMOMeTINHA, dapmakosorus,
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JocTtyn  ocCylecTBisieTCsl ~ Ha | XUMUYECKas TEXHOJIOTHS, ¢dusuka,
ocHoBe [P-agpecoB yHMBepcUTETa | F€OJIOTHS, METALIYPIUs U APYTHE.
Y NIEPCOHAJIBHON PETUCTPALIUH.

28

Bentham  Science | [IpuHaIeXHOCTH — CTOPOHHSIS [TomHOTEKCTOBAsI KOJUIEKITUS AJIEKTPOHHBIX
Publishers HarmmonanwsHas MOJANUCKA | KHUT wu3gaTenbcTBa Bentham  Science
baza naHHbIX | (Muno6pHayku+ PODUN) Publishers ©Ha aHrImMiickom s3bIKE TIO
eBooks Pa3JIMYHBIM OTPACIISIM 3HAHUM.

Nudopmanmonnoe nmucbmo POOU | I'mybuna nocryna:2004 — 2022 rr.
ot 08.09.2022 Ne 1217

C 01.09.2022 no 31.12.2022

Ccrlika Ha CalT —
https://eurekaselect.com/bybook

JlocTyn  ocymiecTBisieTcss — Ha
ocHoBe |P-ampecoB yHUBEpCcUTETA.

BecrutaTHble apXHBHBIE KOJUICKIUH, IproOpeTeHHbIe MUHOOPHAYKH IS BY30B.
Apxus UznarenscTBa American Association for the Advancement of Science.Ilaker «Science
Classicy» 1880-1996

Apxus M3pareascrea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3narenscrsa Mucruryra dusukn (Benukoopuranus). [Taker «Historical Archive 1874-
1999» ¢ mepBOro BBITYCKA KayKA0ro sKypHaia mo 1999, 1874-1999

Apxwus uznareascrsa Nature Publishing Group. ITaker «Nature» ¢ IepBoro BhIIYCKa IEPBOTO
HomMmepa 1o 2010, 1869-2010

Apxus uznareascrsa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro Belmycka
KaKJ10ro0 skypHazia 1mo 1995, 1849-1995

ApxuB uznarenbcTBa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mepBoro Beimycka
KaKJ10ro0 skypHazia 1mo 1998, 1890-1998

Apxus u3narenscrsa Taylor & Francis. Full Online Journal Archives. ¢ mepBOro BeIITyCKa KayKIOTO
KypHasa mo 1996, 1798-1997

Apxus uznareascrsa Cambridge University Press. TTaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mmepBoro BBITYCKa Ka)Xa0ro skypHana mo 2011, 1827-2011

Apxus xypHanoB Koponesckoro xumuyeckoro oomrecrsa(RSC). 1841-2007

ApPXUB KOJUICKIIMH KYPHAIIOB AMEpUKAHCKOro reodusnueckoro corwsa (AGU), nmpeaocTaBiseMblit
m3garensctBoM Wiley Subscription Services, Inc. 1896-1996

becrinatupie ounnanbHbie OTKPHITHIE pecypchl IHTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunsier 6onee 10000 HayqHBIX KYPHAJIOB IO Pa3JIMYHBIM OTPACIIsAM 3HaAHUH (0KOJIO 2
MUJUTHOHOB cTateit) uzl34 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze paszmemneno 6omee 3000 KHHT 1O pa3IMYHBIM OTPACISIM 3HAHUH, TTPEIOCTaBICHHBIX 122
HAyYHBIMU U3/1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nanubix BkItouaeT 6onee 300 pereH3upyeMbIX KypHAJIOB 110 OMOMEIUIIMHE, MEIUIIUHE U
€CTECTBEHHBIM HayKaM. Bce cTaTbm, pa3MelieHHbIe B 0a3e, HaXOASITCsl B CBOOOTHOM JIOCTYTIE.

4. OnekTpoHHBIN pecypc arXiv https://arxiv.org/

Kpynnueiinmm OecriaTHbIN apXUB 3JIEKTPOHHBIX HAYYHBIX MYOJIMKALMMA 10 pa3aenaM (QU3HNKHy,
MaTeMaTUKH, UHPOPMATUKH, MEXaHUKH, ACTPOHOMUH U Ononoruu. MiMeercss moApoOHBI TeMaTHIEeCKHMA
KaTaJIOT ¥ BO3MOKHOCTh TTOMCKa CTaTeH 10 MHOYKECTBY KPUTEPHEB.

5. Komnexkrus sxxypaanos MDPI AG http://www.mdpi.com/

MHoroaucCIMIIITHHAPHBIA TU(PPOBOI U3IATEILCKUM pecypce, ABIsETCS mIaTGopMoil s
PELeH3UPYEMBIX HAYIHBIX JKYPHAIOB OTKPBITOro qoctyna, nznatomuxcs MDPI AG (bazens, LlBeitmapust).
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N3narenscTBO BhIMyckaeT 0omnee 120 pa3sHOOOpA3HBIX AMEKTPOHHBIX KYPHAIOB, HAXOISIINUXCS B OTKPBITOM
JOCTYTIE.

6. W3natenbcTBO ¢ OTKphIThIM qoctynoM InTech http://www.intechopen.com/

[IepBoe u kpymHeiiiee B MUpEe U3AATEILCTBO, MyOIMKYIOIIEe KHUTH B OTKPBITOM JIOCTYIIE, OKOJIO
2500 nHayunsix u3nanuii. OCHOBHAs TeMaTHUYECKasi HAIIPABICHHOCTD - (PU3NYECKUE M TEXHUYECKHUE HAYKH,
TEXHOJIOTHH, MEUIIMHCKIE HAYKH, HAYKU O KU3HH.

7. baza nannbix xumudeckux coequnennit ChemSpider http://www.chemspider.com/

ChemSpider — sTo 6eciuratHas XuMHUecKas 0a3a JaHHBIX, IPEIOCTABIISIONIASA OBICTPBIN TOCTYII K
Oosee yeM 28 MIJUTHOHAM CTPYKTYp, CBOWCTB U COOTBETCTBEHHOMI MH(popMaluu. Pecypc npuHaanexur
Koponesckomy xumnueckomy obmectBy Bennkoopuranuu (Royal Society of Chemistry).

8. Komnekmus sxypaanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komnekius xypHajioB, B KOTOPBIX ITyOJIMKYIOTCSI OTUYETHI O HOBBIX UCCIIEIOBAHHSX B
00JlacT eCTECTBEHHBIX HAYK U MeIULMHBI. Bee xKypHabl pa3MeleHsl B cBo6ojHOoM noctyme (Open
Access), BCce CTaThbU MPOXOJST CTPOTO€ HAyYHOE PELIEH3UPOBAHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo no narentam u ToBapHbM 3HakaMm CIIIA — USPTO — npenocraBnsier cBOOOAHBIN
JOCTYN K aMEpUKAaHCKHUM MaTeHTaM, onyonukoBaHHbIM ¢ 1976 r. I1o HacTosee BpeMsi.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (16O MaTeHTHBIE 3asBKH) OoJiee 50 HAlMOHABHBIX U HECKOJIBKUX MEXKTYHAPOIHBIX
MaTEHTHBIX 0IOpPO, B TOM 4ucIe nmociaHbie TeKCThl narentoB CIIA, Poccuun, @pannuu, Anonun u nip.

11. denepanbHbIi UHCTUTYT MIPOMBILIUIEHHOU COOCTBEHHOCTH (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmanuonnsie pecypest ®UIIC cBoGoaHOTO AOCTYMA:

- OnektpoHHbIe OroiueTenu. M3o6perenus. [lonesnpie Mmoaeny.

- OTKpBITHIE peecTPbl POCCUNCKUX N300PETEHUI U 3aIBOK Ha U300peTEHUSI.

- Pedepatsl poccuiickux mareHTHBIX TOKYMEHTOB 3a 1994-2016 rr.

- [TonHbIE TEKCTHI POCCUIMCKUX MATEHTHBIX JOKYMEHTOB M3 MOCIEAHEr0 OUIAILHOTO
OroseTeHs.

6.3 TpeGoBanus k kagpoBbIM ycjaoBusaM peaauszanun QOII 6akanaBpuara

Peanuzanus OOII 6akanaBpuara o0ecrieunBaeTcs Ne1arorndeckuMu pabOTHUKaMHM YHUBEPCUTETA, a
TaKXke JHUIaMu, IpUBJIeKaeMbIMU K peanuzaiun OOIT OakanaBpuaTa Ha MHBIX YCIOBUSX.

KBanuduxanus nenarornueckux paOOTHUKOB YHUBEPCHTETAa COOTBETCTBYET KBaJIM(PUKAIIMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBAIM(UKALMOHHBIX CIIPABOYHUKAX U (MIIH) IPOEeCCHOHATIBHBIX CTaHIapTaXx.

He menee 60 npoyenmos 9MCIEHHOCTH NE€JarOTMYECKUX PAOOTHUKOB YHUBEPCUTETA, YUaCTBYIOLINX
B peanu3aru OOl 6akanaBpuara, 1 I, IPUBJIEKaeMbIX YHUBEepcUTETOM K peannzanuu OOII 6akanaBpuara
Ha MHBIX YCIOBHUSX (UCXOAS M3 KOJMYECTBA 3aMEIIAEMbIX CTaBOK, NMPUBEJCHHOIO K LEIOYHCIECHHBIM
3HAYeHUsIM), BEIyT HAyYHYI0, y4eOHO-METOAMUYECKYI0 U (MJIM) MPAaKTHYECKYI0 paboTy, COOTBETCTBYIOIIYIO
MpOQUITIO TPETOIaBAeMON JUCITUTIITUHBI (MOIYJIS).

He menee 5 npoyenmog 4vCIEHHOCTH MEAATOTMUECKUX PAOOTHUKOB YHUBEPCUTETA, YUACTBYIOIUX B
peanuzanuu OOII OakanaBpuara, u JIMll, TPUBJIEKAEMbIX YHUBEpcUTeToM K peanuzauun OOII 6akanaBpuara
Ha MHBIX YCIOBHUAX (UCXOAS M3 KOJMYECTBA 3aMEIIAEMbIX CTaBOK, NPUBEJEHHOIO K LEIOYHCIECHHBIM
3HAUEHUSIM), SIBIISIOTCS PYKOBOJIUTENSIMU U (WIM) paOOTHHKAMHM WHBIX OpPraHU3alui, OCYIIECTBIISIIOIIMMHU
TPYAOBYIO  JESTEIBHOCTH B  IMpO(ecCHOHAIBbHOW cdepe, COOTBETCTBYIOIIEH MmpodeccnoHaaIbHON
NEeSTeIbHOCTH, K KOTOPOU TOTOBSITCS BBIITYCKHUKH (MMEIOT CTa)K paboThI B JaHHOM NpodeccroHallbHO chepe
HE MeHee 3 JieT).

He menee 60 npouenmoeé 4YUCICHHOCTH NEJAarorHYeCKMX paOOTHHKOB YHUBEPCUTETAa W JIMII,
NPUBJIEKaeMbIX K 00pa30BaTeIbHOM JeATETbHOCTH YHUBEPCUTETA HA MHBIX YCIOBHSX (MCXOMS U3 KOJTUYECTBa
3aMeIaeMbIX CTaBOK, IPUBEJIECHHOIO K IIEJIOUMCICHHBIM 3HAaYEHUSIM ), UMEIOT YYEHYIO CTETEHb (B TOM YHUCIIE
YUEHYIO CTETIEeHb, ITOJyYeHHYI0 B IHOCTPAaHHOM T'OCyJJapcTBe U Ipu3HaBaemylto B Poccuiickoit deneparyn) u
(wnr) yueHoe 3BaHHME (B TOM WYHCIE YyYE€HOE 3BaHHE, IOJIYyYEHHOE B HMHOCTPAHHOM TOCYIapCTBE U
npusHaBaemoe B Poccuiickoit @enepanun).
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6.4 TpedoBanus k puHaHCOBBIM yca0BuaAM peasuszanun OOII 6akanaspuara

OdunancoBoe obecneuenue peanusanuu OOIl GakamaBpuaTa OCYIIECTBISETCS B 00beME HE HUXKE
3HAYeHWH 0a30BBIX HOPMATHUBHBIX 3aTpaT Ha OKa3aHHWE TOCYJApCTBEHHBIX YCIyr IO pealiu3aliu
0o0pa30oBaTeNbHBIX MIPOrpaMM  BBICIIETO OOpa3oBaHWsl — TporpamMMm OakalaBpuaTa W 3HAYCHHH
KOPPEKTHPYIOMINX K03()UImeHToB K 0a30BBIM HOPMAaTHBAM 3aTpart, ONpeaesieMblX MUHHCTEPCTBOM HAYKH
u BeIcuero oopasosanus Poccuiickoit denepanuu.

6.5 TpeOGoBaHUs K NPUMEHsIEMbIM MEXaHU3MAM OLIEHKH KauyecTBAa 00pPa30BaTeJbHOM 1eiTeJIbHOCTH U
noAroroBky odyyaromuxcs no OOII dakanaspuara

KagectBo 00pa3oBaTesibHOM AEATENBHOCTH M TOATroToBKM oOywarommuxcs OOIl OakanaBpuara
OTpezieNiieTCss B paMKaX CHUCTEMbl BHYTPEHHEH OLIEHKH, a TaK)K€ CUCTEMbl BHEIIHEH OIICHKH, B KOTOPOM
YHHUBEPCUTET IPUHUMAET y4acTHe Ha TOOPOBOJIHLHON OCHOBE.

B nensix coBepmencroBanus OOII 6akanaBpuaTa npy NpoBEICHUN PETYJISIPHON BHYTPEHHEH OIICHKU
KadyecTBa 00pa30oBaTeIbHOM IEATENIFHOCTH U TOArOTOBKY o0yuarontuxcs no OOII 6akanaBpuaTa mpuUBIeKaeT
paboromareneid u (WIM) MX OOBECIWHECHWS, MHBIX HOPUAMYCCKUX H (WiIH) (PU3HYECKUX JIUI, BKIIIOYAS
NeIarOrMYecKiX padOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHel CHCTeMbl OIICHKM KauecTBa oOpaszoBarenbHOU aAestensHocTH 1o OOII
OakanaBpuaTa OOy4arOUIMMCS TNPEJOCTABISAETCS BO3MOXKHOCTH OLCHMBAHUS YCJIOBMM, COJEp)KaHUS,
OpraHM3aly ¥ KadecTBa 00pa30BaTEIBHOTO MpoIlecca B IEJIOM U OTIEIbHBIX AMCHUIUIMH (MOAYNeH) u
NPaKTHUK.

Buemnsis onieHKa kauecTBa 00pa3oBaTeNIbHOM JESATELHOCTH IO MporpaMme OakaiaBpuaTa B paMKax
IPOLEAYPbl I'OCYIapCTBEHHOW AKKPEAUTALMU OCYIIECTBISETCS C LENbI IMOATBEP)KIECHUS COOTBETCTBUS
00pa3oBaTenbHOI 1eATeNbHOCTH 10 porpamme OakanaBpuara TpedoBanusm GI'OC BO.

BHemHss oleHka kayecTBa 00pa30BaTENIbHOM JIEATEIBHOCTH U MOArOTOBKU oOyyatomuxcs no OOIT
OakanaBpuaTa MOMET OCYHIECTBIATHCA B paMkKax MpodecCHOHATbHO-00IIECTBEHHON aKKpeIUuTaIuH,
IPOBOIUMON paboTONATENSAMU, X 00BETMHEHUSAMH, a TAK)KE YIIOJTHOMOYEHHBIMUA UMHU OPTaHU3AIUSIMH, B TOM
YHClie WHOCTPAHHBIMH OpTraHU3alUSIMH, JTUOO aBTOPU30BAHHBIMU HAIMOHANBHBIMU MPOPECCHOHATBHO-
OO0IIECTBEHHBIMH OPTaHU3AIMSIMHA, BXOSIIAMH B MEKIYHAPOIHBIE CTPYKTYPHI, C IIENBI0 MPH3HAHUS KaueCcTBa
U YpOBHS MOJTOTOBKH BBIITYCKHHUKOB OTBEYAIOIIMMHU TPeOOBAHUSAM NMPO(ECCHOHAIBHBIX CTaHAAPTOB (IIpU
HaJIM4YuM) U (WIn) TpeOOBaHUAM PbIHKA TPYJa K CHEIHATUCTaM COOTBETCTBYIOLIETO MPOQHIIS.
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7 HOPMATUBHO-METOJNYECKOE OBECIIEYEHUE CUCTEMbBI OHIEHKHN KAYECTBA
OCBOEHMA OBYYAIOIIUMUCSH ITPOI'PAMMbBI BAKAJTABPUATA

B cootBerctBUM ¢ ®I'OC BO 3++ no nanpasienuto noaroroBku 18.03.01 Xumuuyeckasi TeXHOJI0TUs
OllCHKa KadecTBa ocBoeHust oOydarommmucs OOIl OakanaBpuara BKIIOYAET TEKYIIUH KOHTPOIIb
yCIIeBaeMOCTH, POMEKYTOUHYIO arTecTanuio U [ MA obyyaronuxcs.

HopMaTtuBHO-MeTOIMUYECKOE OOECIeUeHUE TEKYIIEro KOHTPOJISI YCIEBAEMOCTH, IPOMEXKYTOUYHOM
arrectanuu U ['MA obyuaroruxcs o OOII G6akanaBpuarta ocymectsisercs B coorBerctuu ¢ @I'OC BO
3++ ¥ TOKaJIbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuii KOHMPOIb, NPOMENUCYMOYHAS AMMECMAYUs U AMmmecmayuoHHble UCHbIMAHUSA UMO2080U
(eocyoapcmeennotl umozosou) ammecmayuu eoinycknuxos OOII 6axanraspuama

Tekymuii KOHTpPOJb W NPOMEXKYTOUHAs arTecTalds IO BCEM BUIAM Y4YeOHOW JesTenbHOCTU
00yyaroluxcsi OCYLIECTBIIETCS B COOTBETCTBMM C TpeOoBaHUAMHU llonokeHusT O peHTHMHIOBOM cUCTEMe
OIICHKM KauecTBa ydeOHO#H pabotrel cryaeHToB B PXTY wum. JI.M. MenneneeBa, NMpUHITOTO pEIICHUEM
Vuenoro cosera PXTY um. J[.M. MenneneeBa ot 26.02.2020, npotokon No 8, BBEACHHOr0O B JECUCTBUE
npuka3zoM pekropa PXTY um. [I.1. Mengaeneesa ot 20.03.2020 Ne 27 O/1.

Tekymmii KOHTpOJb YCIEBAEMOCTH OOyYaroImUXcs OOeCreurBaeT OIEHKY YPOBHS OCBOCHUS
JUCLUIUIMH, IPOXOXIEHUS NMPaKTHK, BbinoiaHeHuss BKP u npoBoaures npenojasareneM Ha J000M U3 BUI0B
Y4EOHBIX 3aHATUN. OQ0A3amMenbHOl COCMABNAIOULEll MEKYU|e20 KOHMPOIA YCNEeGaemMOoCH A6ACHCA Yiem
npenooasamenamu RnOCEUAEMOCU YYeOHbIX 3anamuil odyuarowumuca. 1lo pesyinbTataM TEKYILIETo
KOHTpOJISI yCIIEBAEMOCTH TPHU pa3a B CEMECTp s BCEX KypCOB II0 BCEM AMCLMILIMHAM IPOBOAMUTCS
aTTecTanys oOyJyaromuxcsl.

[IpomexyTouHas arTecTalus IpOBOAUTCS B (POPME K3aMEHOB, 3a4E€TOB C OLIEHKOM 1 3a4ETOB JIJIsl BCEX
KypCOB IO AMCLUUIUIMHAM U MPaKTHKaM, IPEeAYCMOTPEHHBIM Y4eOHBIM IJIaHOM. Pe3ynbTaThl cjaum 3a4eToB
OLICHUBAIOTCSI HA «3aUYTEHOY», «HE 3aYTEHO»; 3aU€TOB C OLICHKOW M 3K3aMEHOB — Ha «OTJINYHOY, «XOPOLIO»,
«yJIOBJIETBOPUTEILHOY, «HEYIOBJIETBOPUTEIHHOY.

[Tpu ocBoenuu Hacrosmeir OOl 6akanaBpraTa U3ydeHHE YaCTH AUCIUILIUH MOXET ObITh 3aMEHEHO
Ha OHJIAWH-KYpChl, NpPU YCIOBHUHU, YTO B PE3yJbTaTe OCBOCHUS OHJAMH-Kypca (OPMHUPYIOTCS Te XKe
KOMIETEHIIMH (4aCTH KOMIIETEHIMI), 4YTO U B paMKax YKa3aHHbBIX TUCHUIUIMH. OHIailH-KypC NOJIKEH ObITh
BBIOpaH U peaan30BaH B cOOTBETCTBUHU ¢ [losojkeHneM 0 3auere pe3yabTaTOB OCBOCHUS OTKPHITHIX OHJIANH-
KypCOB, peanu3zyembix oOpa3oBaTenbHbIMH opranusauusmu, B PXTY um. J.M. MenneneeBa, mpUHSITOrO
pemiennem YueHoro coBera PXTY um. JI.HU. Mengeneea ot 27.03.2020, nmpotokon Ne 9, BBeA€HHOro B
neiicreue npukazoM pektopa PXTY um. JI.1. Menneneesa ot 27.03.2020 Ne 29 O/1.

I'MA ocymiecTBisieTcss B COOTBETCTBUM ¢ TpeOoBaHMsMU [lojokeHHs O mMOpsaKe MNpOBEIEHHS
roCy/IapCTBEHHOW HWTOrOBOM aTTecTaly IO 00pa30BaTENIbHBIM IpPOrpaMMaM BBICILIETO OOpa30OBaHUS —
nporpaMMam OakanaBpuara, MporpamMmaM crenuaiurera, nporpamMmam maructparypel B PXTY um. J[.U.
Menpeneesa, npuHsaToro pemenueM YueHoro copeta PXTY um. JI.1. Menneneesa ot 30.10.2019, npoTokon
Ne 3, BBenennoro B nelicteue npukaszoMm pekropa PXTVY um. JIU. MenneneeBa ot 14.11.2019 Ne 646A;
[TonoxxeHuss O BBIMYCKHOW KBaIU(PUKANUOHHON paboTe i oOydarommxcss 1Mo o0pa3oBaTelbHBIM
nporpaMMaM  BbICIIEro 0Opa3oBaHUS — HporpaMMaM OakajlaBpuara, IporpaMMaM —CIHEIHaUTeTa,
nporpammaM maructpatypsl B PXTVY um. /I.1. Menneneesa, mpuHATOrO pemenuemM YdyeHoro coera PXTY
uM. JI.1. Menpneneesa ot 30.10.2019, npotokon Ne 3, BBeneHHOro B AeiicTBue npuka3oM pekropa PXTY um.
.M. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckatoTcst oOydarolyecs, He UMEIOIIUE aKaJIeMHUECKOW 3aJJ0JPKEHHOCTH U B TOJHOM
oOwveme BbinmosiHKBIIKE Yy4ueOHbIM minaH mo OOIl OakanaBpuara B coorBerctBUU ¢ ®I'OC BO 3++ mo
HanpasieHuto noarotoBku 18.03.01 Xumuueckas texnosaorusi. J{ins nposeaenuss [MA B yHuBepcurete
€XerofHo (GOpMUPYIOTCS TOCyAapCTBEHHbIE SKk3amMeHalnMoHHble komuccuu (I'OK) u anemnsunoHHBIE
komuccuu. Tembl BKP orpaxatoT akTyanbHble TpoOaeMbl, CBI3aHHbIE ¢ HanpaBieHueM noarorosku 18.03.01
XuMHYecKasi TeXHOJIOTHsl. YHHUBEPCUTET YTBEPXKIAeT MepedeHb TE€M BBITYCKHBIX KBATU(UKALNOHHBIX
paboT, mpeiaraeMpIX 00yJaroummMes (Jlajiee — nepeyeHb TeM), U JOBOAMT €ro JI0 CBEACHUS 00yJaroLInXCs
HE M03/IHee YeM 3a 6 Mecs1IeB /10 JaThl Hauyajla rocyAapCTBEHHON UTOrOBOM aTTecTaliH.

Tema BKP nepcoHanpHO JUIsl KaXI0ro oOyd4aroIErocsi yTBEp)KIaeTcs MPUKA30M IPOpEeKTopa IO
YHHUBEPCUTETY IMEpe/l HauajaoM BBIIIOJHEHUS BBITYCKHON KBaJIM(UKAIIMOHHON paboThl. JJaHHBIM MpUKa30M
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yTBepkaaercs Takke pykosogurenab BKP. Ilepen nayanom Beimonnenust BKP oOyuaronuiics coBMecTHO ¢
PYKOBOJIMTENIEM COCTABISICT MHAMBHUAYAJIbHbBIN IIJIaH MOATOTOBKY U BhiosiHeHU BKP, mpeaycmaTpuBarommii
OUEPEIHOCTh M CPOKM BBITIOJHEHHS OTIENBHBIX 4acTel paborbl. Tekct mosicHuTenbHOU 3amucku BKP
IIPOBEPSIETCS] HA HAJUYME HENPaBOMEPHBIX 3aMMCTBOBaHUU. [IpoBepka ocyiecTBiseTcs B COOTBETCTBUM C
[TonoxkeHreM O TMOPSIKE MPOBEPKH BBIMYCKHBIX KBaTM(UKAIMOHHBIX PAa0OT M HAYYHBIX JIOKJIAI0B 00
OCHOBHBIX pe3yJbTaTaX IMOATOTOBJICHHBIX Hay4YHO-KBaTU(UKALHUOHHBIX paboT (aucceprauuil) Ha 00bBEM
3aMMCTBOBAaHUSl UM UX pa3MEIeHHs B AJIEKTpOHHO-OnOmmoreyHoi cucreme PXTY um. JI.W. Menneneesa,
NpUHATBIM pemieHueM YueHoro coBera PXTY wum. J.UN. MengeneeBa ot 30.10.2019, nmpotokon Ne 3,
BBEJICHHBIM B JieiicTBUE npuka3zoM pekropa PXTY um. .. Menaeneena ot 14.11.2019 Ne 646A.

3amura BKP nmpoBoautcst Ha oTkpbIThiX 3acenanusix ['OK ¢ yuactuem He MeHee NByX TpeTel ee
cocrasa. ['padux 3amute BKP cocraBmnsiercs no coriacoBaHuio ¢ 00y4aromuMUcs U JOBOAUTCS 0 CBEICHUS
oOyyaromuxcs He mo3aHee, yem 3a 30 qHeii 1o Havana padotsl [ DK. Pezynbraret padotsl 'OK onpenenstoTes
OLICHKaMH «OTJIMYHO», «XOPOIIO», «YyAOBIECTBOPUTEIHHOY», «HEYJOBIETBOPUTEIHLHO» U OOBSABISAIOTCA B TOT
e JIeHb 1ocie 0()OpPMIICHHUS B YCTaHOBIIEHHOM MOPSAKE MPOTOKOJIOB 3aceiaHuii komuccuid. [1o okoHuaHuu
paboTel pencenatens [ DK cocTaBisieT OTYET O MpoaesaHHOM paboTe.

Jlia oOyuaromuxcs U3 4uciaa HHBAJIUAOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBbs [ 1A
MPOBOAMTCS C YYETOM OCOOCHHOCTEH MX MCUXO(PU3UYECKOTO Pa3BUTHS, MHAWBHUIYATbHBIX BO3MOXXHOCTEH U
COCTOSIHUS 3/J0POBbSI.

8 PABOYME NPOI'PAMMBI INCHUIIVINH, IPAKTUK U TUA
PaGouune mporpamMmbl JUCHHIUINH, pakTuK u 1A

WMHOCTpaHHBIN A3BIK

Ucropus (Mcropust Poccuu, BceoOimas uctopus)

IIpaBoBeneHue

®dunocodus

OCHOBBI PKOHOMUKH H YIIPABJICHUS IPOU3BOACTBOM
ConnanbHO-TIICUX0JIOIMYECKHE OCHOBBI Pa3BUTHUS IMYHOCTU

OO0mias 1 HeOpraHU4ecKas XUMUs

Opranuyeckast XUMHS

AHaMTAYECKAs] XUMHUSI

0. dusnueckas XuMus

11. KomtounnHass xuMus

12. Martematuka

13. dusnka

14. ITpoGnembl yCTOIHYNBOTO pa3BUTHS

15. be3onacHOCTb KU3HEAEATENILHOCTH

16. nxeHepHas ¥ KOMIbIOTEpHAs rpaduka

17. [lpuknanHas MexaHHuKa

18. Ilporecce! u annaparsl XUMUYECKON TEXHOJIOTHU

19. Obmiast xuMHUYECKasi TEXHOJIOTUs

20. Cucrembl ynpaBieHUsS XMMUKO-TEXHOJIOTHYECKHUMHU POIecCaMu

21. MoaenupoBaHie XHMHAKO-TEXHOJIOTHYECKHX TTPOIIECCOB

22. ®uznyeckas KyabTypa U CriopT

23. OcHOBBI HH(OPMAITMOHHBIX TEXHOJIOTHHA

24. TlpodunbHoe mporpaMMHOe obecrieueHue Ui pelieHus 3a1a4d NpopecCHOHANTBHON NesITeTbHOCTH
25. JTaGopaTopHBIH IPAKTHKYM IO OPraHUIECKOW XHUMHH

26. lncTpyMeHTalbHbIe METO/1bI (PU3UKO-XUMHUYECKOr0 aHAJIN3a B AJIEKTPOXUMHUYECKOM TEXHOIOTUU
27. MarepuanoBeeHHE B dJIEKTPOXUMUIECKOI TEXHOIOTUU

28. IIpoexTrpoBaHKE MPOLIECCOB U aNIapaToB XUMHUECKONW TEXHOJIOTHU

29. Teoperndeckast HIEKTPOXHUMUS

30. OCHOBBI JEKTPOXUMHUECKON TEXHOJOTHH (3JIEKTPOCUHTE3 U TaJIbBaHOTEXHUKA)
31. PecypcocOepexeHue i KOJIOTHIecKas 0€30MacHOCTh JIEKTPOXUMHIESCKHX TIPOU3BOICTB

BOoo~NoORWDNE
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32. OCHOBBI KBAaHTOBOM XHMMHUHU

33. MeTozp! HccaeI0BaHUs B TEXHOJIOTHHU HJIEKTPOXUMHUYECKUX MTPOLECCOB
34. MeTtoapl 2IEKTPOXUMUIECKIX UCCIICTOBAHMIA

35. Koppo3sus u 3anmra METaJIOB

36. CoBpeMeHHBIE METO/IbI KOPPO3UOHHBIX UCIBITAHUN

37. DNeKTpOXUMHUYECKask TEXHOJIOIMS YUCThIX METAJJIOB

38. OCHOBBI THAPOITEKTPOMETAIUTYPTHUECKON TEXHOIOTUI

39. OCHOBBI TEXHOJIOTUH KOHBEPCUOHHBIX OKPBITUI

40. Hemerayuinyeckue 3allUTHbIE TOKPBITUS

41. O6opyznoBaHue AJisl AEKTPOXUMUYECKUX TEXHOIOT Ui

42. O6opynoBanue ais npousBoactsa XUT

43. OyHKIMOHATBHBIE TAIbBAHUYECKUE TIOKPBITHS U TaIbBAaHOILIACTHKA

44, HoBble KOHCTPYKIIMOHHBIE MaTE€pUaIbl B FaJIbBAaHOTEXHHUKE

45. IIpakTUKyM 1O 3IEKTPOXUMHUECKUM ITpoLieccam

46. HayuHble vcciae10BaHNs B TEXHOJIOIMH JIEKTPOXUMHUYECKUX ITPOU3BOCTB
47. YyeOHast MpaKTHKA: 03HAKOMUTENIbHAS IPAKTHKA

48. [Ipon3BoAcTBEHHAs TPAKTHKA: TEXHOJIOTUYECKas (MIPOEKTHO-TEXHOJIOTUYECKas) IPaKTHKa
49. TIpon3BoACTBEHHAS MTPAKTHKA: HAYYHO-HCCIIeI0BaTeIbCcKast paboTa

50. IIpousBoacTBEeHHAas! MPaKTHKA: MPEUIIOMHAs IPaKTHKa

51. IlonroToBka K MpoIeaype 3aUThI U 3aIIUTa BBITYCKHOW KBaTH(PHUKAIIMOHHON paboThI
52. [lepeBo HayYHO-TEXHUUECKON JIUTEPATYPBI

53. I'paxxganckas 3an1UTa B UYpe3BBIYAMHBIX CUTYaIHAX

Bxogamux B OOII no HampasneHuto noaroroBkd «18.03.01 Xumuuyeckass TeXHOJIOTUs», NPOQUIb «
DJIEKTPOXHMHMYECKasi TeXHOJIOTHSI MaTepHaJioB M XHMHYECKHUX HPOAYKTOB», BBIIIOJHEHBI B BHJE
OTJIEIbHBIX IOKYMEHTOB, SIBJISIFOIIMXCS HEOTheMyIeMOol yacThio ganHoi OOIL.

9 ®OHJbI OHEHOYHBIX CPEACTB JJI5sI NPOBEAEHUS TEKYIIEI'O KOHTPOJIA
YCIHEBAEMOCTH, IPOMEXYTOYHOU ATTECTAIIUU U I'NA OBYYAIOIIUXCA OOIT
BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ no Hanpasiennto noaroroBku 18.03.01 XuMuueckast TeXHOJIOTHs
JUISL aTTeCTalMi 00yJaroIuXcs Ha COOTBETCTBUE UX NMEPCOHANBHBIX JOCTHKEHUN MMO3TAHBIM TPeOOBaHUIM
OOII 6akanaBpuata pazpadoransl POC 1o Kaxa0U AUCIHUIUTMHE, TpakThke, [ A, BKItOUYaroe TUIIOBBIE
3aJjaHMsl, KOHTPOJIbHBIE PabOThI, TECTHI, BOINPOCHI K 3aueTaM U 3K3aMEHaM, CPEICTBAa M METOJbl OLIEHKHU,
MIO3BOJISIOIINE OIEHUTD 3HAHUS, YMEHUS, HABBIKK U YPOBEHB MPUOOPETEHHBIX KOMITETEHITHIA.

®OC no aucuumiauHaM, npaktukam, ['MA paspaOatbiBatoTcst B cooTBeTcTBUM ¢ [lopsiakom
pa3paboTKU U YTBEp)KJIEHUS 00pa30BaTENbHBIX MPOTpamMM, YTBEP)KICHHBIM pPELICHHEM YYEHOTo COBETa
PXTY um. JI.1. Menneneesa ot 25.06.2020, mporokos Ne 12, BBEAEHHBIM B AEHCTBHE NIPUKA30M PEKTOpa
PXTY um. JI.U. Menneneesa ot 29.06.2020 Ne 48-O/1.
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®OC no aucuumuinHam, npaktukam u ' MA (nepedens nucturing, npakTik u I'MA n3 ydeGHOrO miiaHa):

CoNoOR~WNE

VO UORADRMDARDEADRARAAARALRAWWWWWWWWWWRWNNNNNNNNNNRPRPRPREPRPRERRRERERER
NPRPOOP VO RWMNRPRPOOOMNOTNTREROMNRPRPOODTIOARNONRPRPOOONOUAWNEREO

WMHOCTpaHHBIN A3BIK

Ucrtopus (Mcropust Poccun, BceoOmas uctopusi)
IIpaBoBeneHue

®dunocodus

OCHOBBI ’KOHOMUKH H YIIPaBJICHUS POU3BOACTBOM
ConuanbHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHUS JINYHOCTH
OO61as 1 HeopraHuYecKass XUMHUS

Opranuueckasi XUMHs

AHanuTHYecKas XUMHUI

. Pusnyeckas Xumus

. Komnonnnas xumus

. Maremaruka

. Pusnka

. ITpo6JieMbl yCTOWYMBOTO pa3BUTHS

. be3onacHOCTh KU3HEAEATEIbHOCTU

. mxeHepHast 1 KOMIBbIOTEpHAs TpaduKa

. IIpuxnannas mexaHuka

. IIponeccsl 1 annapaTsl XUMUYECKON TEXHOJIOTHH

. O0m1as xumMHuyeckast TEXHOJIOTUS

. Cucremsl ynpaBiaeHUs! XUMUKO-TEXHOJIOTMYECKUMHU IIPOLECCAMU
. MozenupoBaHie XUMHUKO-TEXHOJOTUYECKUX ITPOLIECCOB

. @u3nyeckas KyJabTypa U CIopT

. OCHOBBI HH(POPMALIMOHHBIX TEXHOJIOTUH

. IIpounpHOE IpOrpaMMHOE 0OecrieueHue Isl pelIeHUs 3a/1a4 IpoPeCCUOHATbHON AESITENbHOCTH
. JJabopaTopHbIii NPaKTUKYM IO OPraHUYECKON XUMHUH
. UHCTpYyMEHTaIbHBIE METOIbI (PU3NKO-XUMHUECKOTO aHATIN3a B SJICKTPOXUMHUECKONW TEXHOJIOTHH
. MarepuanoBefieHIE B 3JIEKTPOXUMHYECKON TEXHOJIOTUU

. IIpoexTrpoBaHue MPOLECCOB U alapaToOB XUMUYECKON TEXHOJIOTUU

. TeopeTnueckas 2JIEKTPOXUMHUS

. OCHOBBI 2JIEKTPOXUMHUYECKON TEXHOJIIOTHHU (3JIEKTPOCUHTE3 U T'aJIbBAHOTEXHUKA)

. PecypcocOepexenune 1 skosornyeckas 6e30MacHOCTb IEKTPOXUMHUYECKUX POU3BOJICTB

. OCHOBBI KBAaHTOBOM XUMUU

. MeTozp!l uccienoBanys B TEXHOJIOTUH 3JIEKTPOXUMHUUECKHUX IIPOLIECCOB

. MeTonbl 2IIEKTPOXUMUYECKHUX UCCIIET0OBAHUN

. Koppo3us u 3amura metamios

. CoBpeMeHHbIE METO/1bl KOPPO3UOHHBIX UCIIBITAHUIN

. DIEKTPOXUMHYECKast TEXHOJIOTHS YNCTBIX METAJUIOB

. OCHOBBI THPOANEKTPOMETAIUTYPrUYECKON TEXHOIOTUHI

. OCHOBBI TEXHOJIOTHA KOHBEPCHUOHHBIX TOKPBITHH

. Hemerannuueckue 3a1uTHbIE TOKPBITHS

. O6opynoBaHue A IEKTPOXUMHUECKUX TEXHOJIOTHIM

. O6opynoBanue mis npousBoacTsa XUT

. OYHKIIMOHAJIbHBIE TaIbBAHUYECKHE TOKPBITUS U TAIbBAaHOIIJIACTHKA

. HoBble KOHCTPYKIIMOHHBIE MaTE€pHalIbl B FTaIbBAHOTEXHHUKE

. IIpakTHKyM 10 2JEKTPOXUMHYECKHUM IIpoLieccaM

. HayuHble uccrienoBanusi B TEXHOJOTUH 3JIEKTPOXUMHUUECKHUX MTPOU3BOJICTB

. YueOHas IpaKkTUKa: 03HAKOMUTEIbHAsI IPAKTHUKA

. [Ipon3BoacTBEHHAs MPAKTUKA: TEXHOJIOTHYECKast (IPOEKTHO-TEXHOJOTnYecKasi) paKkTUKa
. IIlpon3BOICTBEHHAs PAKTUKA: HAYYHO-UCCIIE0BATENIbCKask paboTa

. IIpon3BoaCTBEeHHAs MPAKTUKA: IPEATUIIOMHAs MPaKTHKa

. IloaroroBka K mporeaype 3aiiThl U 3alIUTa BBITYCKHON KBAIN(UKAITMOHHONW PabOThI

. IlepeBo1 HAYYHO-TEXHUYECKOM JIUTEPATYPHI
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53.

I'paxknanckas 3amura B Ype3BbIYAWHBIX CUTYaLUAX

Bxomsammx B OOIl mo wHampamiaeHuto moarotoBkd «18.03.01 Xumuueckasi TeXHOJIOrHsi», MNpoduib
«JIEKTPOXMMHUYECKAS TEXHOJOTHS MATEepHuajoB M XMMHYECKHUX MPOAYKTOB», BBHIIIOJHEHBI B BUIC
OTACJBHBIX IOKYMEHTOB, SBJISIOIIMXCS HEOTheMiIeMol yacThio qanHou OOIL.

10 METOAUYECKHUE MATEPHUAJIBI ITIO JUCIHUIIJIMHAM, IIPAKTUKAM U I'HA

Mertonnyeckue MmaTepuassl 10 JUCHUILUIMHAM, TpakTuKaM U ' A (nepeuens quctuminH, npaktiuk u I'MA
13 y4eOHOr O IJI1aHa):

CoNoOA~WNE

A DD OWOWWWWWWWWWWNNNNNNDNNNNNRERPRERRPRPERPERPERPERERRE
NP OOOONOOITR,WNPEPOOONOUIARWNPOOO~NOUOUITAAWNE,O

NHocTpaHHbIN S3bIK

Hcropus (Mcropust Poccun, Bceobmas uctopusi)
[IpaBoBeneHue

dunocodust

OCHOBBI ’KOHOMUKH U YIPABJICHHS MPOU3BOJICTBOM
ConuanbHO-TICUXO0JIOTHYECKUE OCHOBBI Pa3BUTHUS JINYHOCTU
OO61mas 1 HeopraHuYecKask XUMHUS

Opranunueckast XUMHs

AHanuTHuecKas XUMHU

. Pusnueckas XuMus

. Konnonnnas xumus

. Maremarnka

. Pusuka

. ITpo6GJieMbl yCTOWUYMBOTO pa3BUTHS

. be3onacHOCTh KU3HEAEATEIbHOCTU

. mxeHepHast 1 KOMIBbIOTEpHAS Tpaduka

. IIpuxnannas mexaHuka

. IIponieccsl 1 annaparsl XUMUYECKON TEXHOJIOTUN

. OOm1as xuMHuyeckast TEXHOJIOTUS

. Cucremsl ynpaBieHUs! XUMUKO-TEXHOJIOTMYECKUMHU IPOLECCAMU

. MonenupoBaHie XUMHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB

. @u3nyeckas KyJabTypa U CIIOpT

. OCHOBBI HH(POPMALIMOHHBIX TEXHOJIOTUH

. IIpounsHOE MpOorpaMMHOe obecrieueHue JIsl pelieHus 3a/1a4 NpoPecCUOHANbHOMN JAeITeIbHOCTU
. JJabopaTopHbIi MPAaKTUKYM MO OPraHUYECKON XUMHUH

. UHCTpyMeHTanbHbIE METO/IbI (PU3UKO-XUMHUYECKOTO aHAIN3a B JIEKTPOXUMUYECKON TEXHOIOTHH
. MarepuanoBefieHIE B 2JIEKTPOXUMHYECKON TEXHOJIOTUN

. IIpoexTrpoBaHue MPOLECCOB U allapaToOB XUMUYECKOW TEXHOJIOTHH

. TeopeTnueckas 2JIEKTPOXUMHUS

. OCHOBBI 2JIEKTPOXUMHUYECKON TEXHOJIOTHHU (3JIEKTPOCUHTE3 U T'aJIbBAaHOTEXHUKA)
. PecypcocOepexenune 1 skoorndeckas 6e30MacHOCTb IEKTPOXUMHUYECKUX TPOU3BOJICTB
. OCHOBBI KBAaHTOBOM XUMHH

. MeTozp! uccieoBanys B TEXHOJIOTUH 3JIEKTPOXMMHUECKUX IIPOLIECCOB

. MeTonbl 2IIEKTPOXUMUYECKHUX UCCIIET0BAHUN

. Koppo3us u 3amura meramios

. CoBpeMeHHbIE METO/1bl KOPPO3UOHHBIX UCIBITAHUIN

. DNEKTPOXUMHYECKAsl TEXHOJIOTMS UACTBIX METAJUIOB

. OCHOBBI THJPOANEKTPOMETAIUTYPrUYECKON TEXHOIOTHU

. OCHOBBI TEXHOJIOTUA KOHBEPCHOHHBIX TOKPBITHH

. Hemerannuueckue 3aiuTHbIE TOKPBITHS

. O6opynoBaHue A AEKTPOXUMHUECKUX TEXHOIOTHM

. O6opynoBanue mis nmpousBoacTsa XUT
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43. OyHKIMOHATBHBIE TAIbBAHUYECKUE TIOKPBITHS U TaIbBaHOIUIACTHKA

44. HoBble KOHCTPYKIIMOHHBIE MaTe€pHaibl B TalbBAHOTEXHUKE

45. IIpakTUKyM 1O 3IEKTPOXMMHUECKUM IIpoLieccam

46. HayuHble vcciae10BaHNs B TEXHOJIOIMH JIEKTPOXUMHUYECKUX ITPOU3BOICTB

47. YyeOHast MpaKTHKA: 03HAKOMUTENIbHAS TIPAKTHKA

48. [Ipon3BoAcTBEHHAs! IPAKTHKA: TEXHOJIOTUYECKas (IPOEKTHO-TEXHOJIOTUYECKas) IPaKTHKa
49. IIpou3BOACTBEHHAS NIPAKTUKA: HAYYHO-HUCCIIEI0BaTeNIbCKas paboTra

50. IIpousBoacTBEHHAs MPAKTUKA: IPEJAUIUIOMHAS IPAKTUKA

51. IloaroToBka K mpoueaype 3aliuThl U 3allUTa BBITYCKHON KBaTU(PUKALIMOHHON paboThI
52. IlepeBos HAYYHO-TEXHUUYECKON JIUTEPATYPHI

53. I'paxjaHcKast 3a11MTa B UYpe3BbIYAMHBIX CUTYalUAX

Bxomsammx B OOIl mo nHampaBneHuto moAroToBkH «18.03.01 XuMuYecKasi TEXHOJOrHsi», MPOdUIh
«DJIeKTPOXMMHYECKAs TEXHOJIOTHSI MATepPUal0B M XMMHMYECKHMX MPOJAYKTOB», BBIIIOJHEHBI B BHIE
OT/IENIbHBIX JIOKYMEHTOB, SIBJISIOIIUXCS HEOThemiieMon yacThio qanHoi OOIL.

11 PABOYAS TIPOI'PAMMA BOCIIMTAHUA

Pabouas mporpamma Bocmmrtanus, Bxoasamas B OOIl mo nampasnenuro monarotoBku «18.03.01
XuMHYecKasi TeXHOJIOTHAY, TPOPUIb « DIeKTPOXUMHYECKAS TEXHOJIOIH MAaTepPHAIOB H XHUMHYECKUX
IPOAYKTOBY», BHIIIOJHEHA B BHUJE OTIEIHHOTO JOKYMEHTA, SIBIISIOLIETOCS HEOTHEMJIEMOH YacThIO JaHHOU
OOIL

12 KAJIEHJAPHBIN IIVIAH BOCIIUTATEJIBHOM PABOTbBI

KanenmapHselii miaH BocmuTaTelIbHOM pa0OoThl, Bxoasmmii B OOIl mo HampaBieHHIO MOATOTOBKH
«18.03.01 Xumuyeckass TEXHOJOrHs1», MPOQUIs «DJEKTPOXMMHYECKAS TEXHOJIOIHsl MATEPHAJIOB M
XMMHYECKHX POJIYKTOBY, BBIMIOTHEH B BUJIE OT/IECIBHOIO IOKYMEHTA, SBIISIOIIETOCS HEOTHEMIIEMOM YaCThIO
maarour OOII.
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