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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHass mnpodeccuoHaJIbHAs o0pa3oBaTeJbHAs MPOrpPpaMMa BbICLIEIO
o0pa3oBaHus — IPOrpaMMa MOArOTOBKH 0aKaJaBpoOB (Jajiee — mporpaMmma 0akajiaBpuara,
OOIl oOakanaBpmara), peanuzyemass (enepasbHbIM TOCYJAapPCTBEHHBIM  OIOJKETHBIM
0o0pa3zoBaTeNIbHBIM  YYPEXKJICHHEM  BbIcmiero  oOpaszoBanusi  «Poccuiickuii  XUMHKO-
TexHoJjorudyeckuii ynusepcuter umenu J.J1. MenneneeBa» B COOTBETCTBUM C (heaepaibHbIM
rocy/lapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BbICUIET0 00pa3zoBaHusi — OakajgaBpHar IO
HanpasieHnto noarotoBku 18.03.01 Xwumuyeckasi TexHogorus, npodpmwib «TexHonorus
3JEeKTPOXMMHMYECKHX  TMPOM3BOACTB», IMpEJACTaBisieT Cco00M  KOMIUIEKC  OCHOBHBIX
XapaKTepUCTUK O00pa30BaHMsI W  OPraHMW3alMOHHO-IIEarOTMYECKUX  YCJIOBHM, KOTOPBIH
MIpPEJICTaBJIeH B BUJE Y4eOHOIO IUIaHA, KAJIEHJAPHOTO yueOHOro rpaduka, pabouyux Mmporpamm
JUCUMIUIMH (MOJyJiel), OLIEHOYHBIX W METOAMYECKUX MaTepualioB, pabouyeil mnporpamMmmbl
BOCITUTaHMsI, KaJICHAAPHOTO IJIaHA BOCIIUTATENBbHOM paboThl, popM aTTecTarui.

1.2 HopmaTuBHBIe JOKYMEHTHI 1JIsi pPa3pa0oTKH NporpaMmbl OakajaBpuaTa 1o
HANPAaBJIEHNIO OATOTOBKHU COCTABIISIOT:

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

— [Ipukaz MunoOpnayku Poccum ot 07.08.2020r. Ne 922 «O6 yrBepKaeHUU
(dbeneparbHOTO TOCYIAPCTBEHHOTO O0pa30BaTENbHOIO CTAHAApPTa BBICHIETO O0Opa3oBaHUS —
OakanaBpuaTr 1o HampaBieHuio noarotoBku 18.03.01 Xumuueckass TexHoJorusi (namee —
®I'OC BO — 6akanaBpuar o HanpasieHnio moaroToBky 18.03.01 Xumuyeckas T€XHOJIOTHS);

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

- [Ipodeccronanbubiii crangapt «CHenuanaucT M0 Hay4yHO-HCCIEI0BATEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM pa3paboTKaM», YTBEPKJIEHHBIM MpuKka3oM MUHHCTEpCTBA TpyAa U
couuanpHoM 3amuThl Poccuiickoit @enepanuu ot 04.03.2014. Ne 211H;

- [Ipodeccronanbubiii crangapt «CrenuanucT Mo AIEKTPOXUMUYECKON 3alluTe OT
KOPPO3UU JIMHEHHBIX COOPYXEHUI U OOBEKTOB», YTBEpKACHHBIN IMpHKa3oM MuHuCTEpCTBA
Tpyna u conmanbHou 3amuThl Poccuiickoit deneparuu ot 08.09.2014 Ne 614H;

- [Ipodeccronanbubiii ctanaapt «CrenuaiicT MO 3KOJOrM4ecKord 0e30macHOCTH
(B MPOMBIIIJIEHHOCTH)», YTBEPXKICHHBIM IpHUKa30M MUHUCTEpCTBA TpyJa U COLHUAIbHOU
samuTthl Poccuiickoit @eneparuu ot 07.09.2020 Ne 569H.

— Ilpuka3 MunucrepctBa oOpazoBanust u Hayku PD ot 23.08.2017 Ne 816 «OO0
yrBepxkaeHun Ilopsiaka mpuMeHeHHs] OpraHu3alysIMH, OCYHIECTBIISIOIIUMU 00pa30BaTEIbHYIO
NESITeNIbHOCTh, 3JEKTPOHHOTO OOY4eHHs, JUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH IpU
peanu3anuu  00pa3oBaTENBHBIX MpOTpaMM» [DIeKTpoHHBIH pecypc]. Pexum mocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nata o6pamenus: 29.03.2021).

— Ilpuka3 MunuctepcTBa Hayku U Bbicuiero oOpa3zoBanusi Poccuiickoii @enepauuu,
MunuctepctBa mnpocsemienusi Poccuiickoit ®enepaunu ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOW TOJrOTOBKE oOOydarommxcs» [DneKTpoHHbIM pecypc]. Pexum nmocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&link 1d=0&nd=102850569&intelsearch=&firstDoc=1/
(mara o6pamenus: 29.03.2021);

— [lonoxenne 06 opraHu3anuu ¥ UCHOJIb30BAHUM JJIEKTPOHHOTO OOyuYeHus H
JIUCTAaHLIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOIHM MpHU peaau3aluun 00pa30BaTEIbHBIX MPOrpaMM
B (enepaibHOM TIOCYIapCTBEHHOM OIOKETHOM 00pa30BaTEIbHOM YUPEXKJIEHUU BBICIIETO
oOpazoBanus «Poccuiickuil XMMHKO-TeXHOIOrnueckuil yuusepcutet umenu .M. Menneneenay,
npuHsATtoe pemenneM YyeHoro coseta PXTY wum. .M. Menneneea or 27 mapra 2020 r.,
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npotokos Ne 9, BBeneHHoe B jelcTBue mnpukazoM pekropa PXTY um. .M. Menneneena
or27mapra 2020 r. Ne 29 OJ [DnexrtpoHHbli pecypc]. Pexum nmocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EOiDOT_2.pdf nara
oOpatuenus: 29.03.2021);

- [lonoxeHnne o NPaKTHUUECKON MOArOTOBKE oOOyyarommxcs B (QenepalbHOM
TOCyJapCTBEHHOM  OIO/DKETHOM 00pa30BaTENbHOM  YYPESKICHHH BBICHIETO OOpa3OBaHHS
«Poccuiicknii XMMUKO-TEXHOJOTHYeCcKnii yHuBepcuteT umenu .M. MenneneeBa», npuHsTOe
pemenueM Yuenoro coeta PXTY wum. JI.U. MengeneeBa ot 25.11.2020, mpotoxon Ne 4,
BBeJICHO B JieiicTBue npuka3zoM pekropa PXTY um. J.U. Menneneesa ot 26.11.2020 Ne 117 O]
[DnexTpoHHbIH pecypc]. Pexum JOCTyma:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie prakt podgotovka 2.pdf
nara obpamenus: 29.03.2021).

[Ipy OCBOGHMM IUCHMIUIMH W TPAKTUK CTYAEHTHl JIOJDKHBI  HCIOJBH30BaTh
uH(popMalMOHHbIE U HH(OPMALMOHHO-00PAa30BaTEIbHbIE PECYPCHl CIEIYIOIIHUX IMOPTAIOB U
CalTOB:

— Cucrema ¢deaepanbHbIX 00pa3oBaTeIbHBIX MOpPTAIOB. (CHCTEeMa  OTKPBITOTO
obpazoBanusi. Koncamruaroseiii mneatp MOC OO P® [Dnekrponubiii pecypc] — Pexum
noctyna: http:// www.openedu.ru/ (mata obpamenus: 29.03.2021).

— Mudopmarnmonnas cucrema «ExanHoe 0KHO J0CTymna K 00pa30BaTEbHBIM PECypcam.
URL: http://window.edu.ru/ (nata o6pamenus: 29.03.2021).

— @®3IIO: cootBerctBue TtpedoBanuaM DPI'OC [Dnextponssiit pecypc] — Pexum
noctyna: http://fepo.i-exam.ru/ (mara o6pamenns: 29.03.2021).

1.3 O0mas xapakTepucTHKA IPOrpaMMbl 0akajiaBpuara

Heab0o mporpaMMsbl 6akajaBpuaTa sSBISETCS CO3/aHUE Ui OOYJarOIIUXCsl yCIOBHA
I IprOOpeTeHus] HEOOXOTMMOTO Uil OCYHIECTBICHHS TNPO(EeCCHOHAIBHOW IesITeIbHOCTH
YPOBHS 3HAHWI, YMEHHH, HAaBBIKOB, OIIBITA JESATEIHHOCTH U MOJTOTOBKH K 3aIIUTE BBITYCKHOM
KBaJIN(DUKAIIMOHHOM pabOTHL.

[Tonyyenue oOpa3oBaHus MO 00pPa30BATEIBHONW MPOTPAMME BBICIIETO OOpa30BaHUS —
nporpamMme OakanaBpuaTa JOIYCKAaeTCs TOJBKO B 00pa30BaTENbHOW OpraHW3alMd BBICIIETO
00pa3zoBaHus U HAYYHOM OpraHU3aluy (Janee — OpraHu3aIms).

OO6yuenue 1Mo 00pa30BaTENBHONW MPOTPaMME BBICHIETO OOpa30BaHUA — TMIPOTPaMMeE
OakanaBpuaTa B 00Opa30BaTEIbHON OpPraHMU3alMU OCYIIECTBIIICTCS B OYHOH, OYHO-3a0YHOH W
3a0uHOM ¢opmax oOydenms. OObeM mporpamMmbl OakamaBpuaTta cocraBisier 240 3a4eTHBIX
€IMHUII (Jlajee — 3.€.) BHE 3aBUCUMOCTHU OT (hopMbl 0OyUueHUs!, IPUMEHSIEMBIX 00pa30BaTEeIbHBIX
TEXHOJIOTUH, pealn3allii MpoTpaMMbl OakajaBpuaTa C HCIOJIB30BAHUEM CETEBOH (OPMHI,
peanu3aiiy mporpamMMbl 0akajgaBpuaTa 1o WHANBUAYATLHOMY y4eOHOMY IIJIaHy.

O6bem mporpamMmbl 0akajiaBprara, peaiu3yeMblid 3a OJUH YIeOHBINM T0J, COCTaBISET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (opMbl OOydeHHUs, NPUMEHSEMBbIX O00pa30BaTEIbHBIX
TEXHOJIOTUH, pealn3aliyd NpoTpaMMbl OakajaBpuaTa C HCIOJB30BAHUEM CETEBOH (OPMHI,
peanu3ali  TPOrpaMMbl  OakaliaBpuara [0 WHAMBHIYaJTbHOMY YyUeOHOMY IUIaHy (32
UCKJIIOYEHHEM YCKOPEHHOTO 00y4YeHus ), a IpU YCKOPEHHOM 00yueHuu — He 6oiiee 80 3.e.

Cpox mosydenusi oOpa3oBaHMsI MO MporpaMMme OakajnaBpuara (BHE 3aBUCHMOCTH OT
MIPUMEHSIEMbIX 00pa30BaTEIbHbIX TEXHOJIOTHI):

- B OuyHOH (opMe o0OydeHHus, BKJIIOYas KaHUKYIbl, IPEJOCTABIIIEMbIE IOCIE
MPOXOXKJICHHSI TOCYJAPCTBEHHON UTOTOBOW aTTECTAINU, COCTABIISET 4 T0/1a;

- B OYHO-320YHOM WJIM 3a0YHOM Qopmax oOydeHHs yBEINYMBAETCS HE MEHee 4eM Ha 6
MecsIIeB U He OoJiee 4eM Ha | ToJ] Mo CpaBHEHHIO CO CPOKOM IOJTydeHHs 00pa30BaHUsI B OYHOM
dhopme oOyueHus;

- ipu 00y4YEeHHUH 10 UHAUBUAYAILHOMY yueOHOMY IUTaHy UHBAIUI0B U jul ¢ OB3 moxer
OBITh YBEJIMYEH IO UX 3asBJIECHUIO HE OoJiee yeM Ha | roj 1o CpaBHEHHUIO CO CPOKOM IOJTyYEHUs
00pa3oBaHusl, YCTAHOBJIEHHBIM ISl COOTBETCTBYIOIIEH (popMbl OOyUEHHUSI.



Opraau3anus caMOCTOSTEIIEHO OTIPE/ICIISIET:

- CPOK TMOJIydeHHs 00pa3oBaHHs IO IMporpamMme OakajlaBpHaTa B OYHO-320YHOW WITH
3204HOH Popmax o0OydeHHs, a TaK)Ke 110 HHIUBHIYaTbHOMY Y4eOHOMY TUIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM OOYUYEHUH;

- 00beM MporpaMMbl OakanaBpuara, peaju3yeMbli 3a 0J1UH y4eOHBIN To/.

[lpu peammzanmu mTporpaMMbl OakajlaBpHaTa OpraHM3alUsl BIIpaBe IPUMEHSTH
AIIEKTPOHHOE 00yYeHHUE, TMCTAHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH.

Peanmzanus nporpamMMbl 0akaiaBpuara ¢ MPUMEHEHHEM HCKIIOYUTEIBHO JIEKTPOHHOTO
o0y4eHHs, IUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN HE JJOMTYyCKACTCS.

DNeKTpOHHOE 00yUeHHE, TUCTaHIIMOHHBIE 00pPa30BaTEbHBIC TEXHOJIOTUH, TPUMEHIEMbIE
npu OOy4eHWH WHBAJIHMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBS (Iajiee —
uHBAMAs ¥ Juna ¢ OB3), M0KHBI TpexycMaTpuBaTh BO3MOXHOCTH IpHEMa-TIepeladn
nH(pOpMaLUU B JOCTYIHBIX /Ul HUX QopMax.

Peanmzanmss  mporpamMmbl  OakanmaBpuaTa — OCYIIECTBIISIETCS — OpraHM3ammMedl  Kak
CaMOCTOSITEIIBHO, TAaK M IOCPEIICTBOM CETEBOM (OPMEI.

OOpazoBarenpHas ACATEIBHOCTh IO TporpamMme OakaliaBpuara OCYIIECTBIAECTCS Ha
roCyJlapcTBEHHOM si3bike Poccuiickoit denepanuu, €CiId WHOE HE OMNPEACNICHO JIOKAJIbHBIM
HOPMaTHBHBIM aKTOM OPraHHU3aIINH.

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

B pamkax mporpammbl OakamaBpuaTa BBIACTSIOTCS 0Os3aTeNbHAs YacTh W 4YacTh,
dbopmupyemass ydacTHHKaMU OOpa3oBaTeIbHBIX OTHOIIEHUHW. [lpu paszpaboTke mnporpaMmbl
OakanaBpuaTa 0OyJaronuMcs 00eCIeYBaACTCS BO3MOYKHOCTh OCBOCHUS AIEKTUBHBIX JTUCIUTLIAH
(Momyneit) u (aKyabTaTUBHBIX JTUCHUIIIMH (Momayneit). daxynbTaTUBHBIC AUCIUTUIHHBI
(MOynM) HE BKJIIOYAIOTCA B 00bEM IIporpaMMbl OakajgaBpHara.

[Iporpamma GakanaBpuara COCTOUT U3 CIAEAYIOIINX OJIOKOB:

- bnoxk 1 «lucuumniaunsl (Moxynu)» Onucanue 6ioka uz @IroC

- bnoxk 2 «IIpaktuka» Onucanue 61o0xa uz ®I'oC

— biok 3 «I"ocynapctBenHas uroropas arrectanus» Omnucanue 6moka uz ®I'OC

(A3 cooterctBytomiero ®I'OC)

CTpykTypa nporpamMmmbl 6aKajaBpuara
(13 cooterctBytomiero ®I'OC)

CrpykTypa nporpamMmsl 6akajiaBpuaTa O6beM mporpaMMbl 6akanaBpuaTa
B 3a4€THBIX €IMHUIIAX
biok 1 JlcuuminHel (MOJIYJIN) He MeHee 180
biok 2 IIpakTuka He MeHee 15
bnoxk 3 ['ocynapcTBeHHas NTOTOBAsI ATTECTALMS He MeHee 6
O6bem porpamMmbl OakajaBpuara 240

B brnox 1 «JlucuuminHel (MOIYIH)» BXOAAT IUCUUIUIMHBI (MOIyau) no ¢uiocoduw,
ucropun (uctopuum Poccum, BceoOmeld wWCTOpPUM), HHOCTPAHHOMY SI3bIKY, O€30MacHOCTH
KHUZHEJESATENIbHOCTH, TI0 (PU3UUYECKOHN KYIbTYpe U CHOPTY (B 00beMe HE MeHee 2 3.€., HE MEHee
328 akaJeMHUYECKUX 4acoB, KOTOPbIE SBJISAIOTCS 0053aTeIbHBIMU JUIsl OCBOEHHUS, HE NEPEBOIATCS
B 3.€. M HE BKJIIOYAIOTCS B 00BEM IIPOrpaMMbl OakajlaBpuaTa, B paMKax 3JI€KTUBHbBIX JAUCLHUILIINH
(momyneit B ouyHOM (opme oOyuenus). Jucuurumesl (MOayan) mo (PU3UYECKON KyJIbType W
CIOPTY pEATU3YIOTCS B MOPSAKE, YCTaHOBICHHOM opranm3anuei. [ns nmui ¢ OB3 opranuzanus
YCTaHABIIMBAET OCOOBIN MOPAIOK OCBOCHMS TUCIMILIMH (MOAYNel) Mo (PU3HUECKON KyIbType U
CIOPTY C Y4ETOM COCTOsIHUA uX 310poBb (https:// www.muctr.ru/sveden/ovz/).

B biok 2 «IIpakTuka» BXoaat yueOHast U MPOU3BOJICTBEHHAS TPAKTHKH.

Tunel yueOHON MPaKTUKU:

- 03HAKOMMUTEJIbHAS;




- TEXHOJIOTHYECKas (TIPOCKTHO-TEXHOJIOTHIECKast) MPAKTHKA,

- OKCIUTyaTallMOHHAs TIPAKTHKA;

- Hay4yHoO-HccleloBaTelbckas paboTa (IOJydeHHE IEPBUYHBIX HABBIKOB HAy4YHO-
HCCIIEIOBATENIbCKON PabOTHI.

Turbl IPOU3BOACTBEHHOM MPAKTUKH:

- TEXHOJIOTHYECKas (TIPOCKTHO-TEXHOJIOTUIECKast) MPAKTHKA,

- OKCIUTyaTallMOHHAs TIPAKTHKA;

- Hay4HO-HCCIIeI0BaTeIbCKas paboTa.

Opranm3anus BIOMpAET OAWH WIIM HECKOJBKO THIIOB Y4eOHOW MPAKTUKH U OIWH WU
HECKOJIFKO THITOB IIPOM3BOJICTBEHHON M3 MEPEYHS; BIPaBe BHIOPATh OJIMH HIJIM HECKOJIBKO THUIIOB
yueOHOM MPaKTUKHU U (WJIM) MIPOU3BOJCTBEHHOM MPaKTUKU (IIPU HAJIUYMHU); BIIPAaBE YCTAHOBUTD
JOTIOTHUTEIbHBIA TUI (TUIBI) y4eOHON W (MJIM) MPOU3BOJICTBEHHOM MPAKTUK; yCTaHABIMBAET
00BEMBI MPAKTHK KaXKJOTO THIIA.

B binok 3 «I'ocygapcTBeHHass HTOTOBasi aTTECTALIMS BXOJIAT:

- NOJArOTOBKA K cCJade M cJada TIOCYJapCTBEHHOIO JK3aMeHa (ecid OpraHu3alus
BKJIOUMJIa TOCYAAPCTBEHHBIN 3K3aMEH B COCTaB I'OCYJapCTBEHHON UTOIOBOM aTTeCTalluN);

- MOATOTOBKA K MPOLIEAYPE 3AIMUTHI U 3aIIUTA BBIITYCKHOW KBATM(UKAITHOHHONW PaOOTHI.

KonuuecTBo 1 cooTHOIIEHNE YacoB MO O0KaM, BUAaM y4eOHOM Harpy3KH.

O6beM 00s3aTeNbHOM yacTu 6e3 yuera o0beMa rocyJapCTBEHHON UTOTOBOM aTTecTaluu
JIOJIKEH COCTaBJISATh HEe MeHee 60 MpoLeHTOB 00111ero oobeMa IporpaMmel OakajgaBpHara.

1.4 TpeGoBaHus K MoCTyNnaIIEMy

TpeOoBaHus K MNOCTYNAIOIIEMY OIpPEAESOTCS (eAepaibHbIM 3aKOHOAATEIbCTBOM B
obnactu oOpas3oBanusi, B ToM uucie [lopsnkoM npuema Ha oOydyeHHE MO 0Opa30BaTEIbHBIM
IporpaMMaM BBICIIErO 00pa3oBaHMsI — IporpamMmam OakajaBpuaTa Ha COOTBETCTBYIOLIUMN
y4eOHBI ro.

2 XAPAKTEPUCTUKA TPO®ECCUOHAJBHOMN NEATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBLHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 O6nacte npodeccHOHATBbHOM JeATENbHOCTH U cdepa mnpodeccuoHaTbHOM
NESITETFHOCTH BBIMYCKHUKOB, ocBouBIINX OOII 6akanaBpuaTa, BKIIOYAECT:

26 XUMHYECKOE, XMMHUKO-TEXHOJOTHYECKOE IMPOU3BOJCTBO (B cdepax: MPOU3BOACTBA
HEOPraHMYECKUX BEIIECTB; MPOU3BOJCTBA IMPOJYKTOB OCHOBHOI'O M TOHKOIO OPraHMYECKOIro
CHUHTE3a; IPOU3BOJCTBA MPOJYKTOB MepepaboTKu HePTH, raza U TBEPIOro TOILUIUBA;
IIPOM3BOJICTBA MOJIMMEPHBIX MAaTEpUANIOB, JAKOB U KPAacOK; MPOU3BOACTBA SHEPrOHACHIIIEHHBIX
MaTepuaoB; MPOU3BOJACTBA JICKAPCTBEHHBIX IMPENapaToB; MPOU3BOACTBA CTPOUTENbHBIX
MaTepuajgoB,  CTEKIa,  CTEKIOKPUCTAJUIMUYECKUX  MaTepuaioB,  (YHKIUOHAIBHOW U
KOHCTPYKLIMOHHOW KEPaMUKH Pa3IMYHOTO Ha3HAYECHHUS; IPOU3BOJACTBA XUMUYECKUX HCTOUHUKOB
TOKa; MPOU3BOJACTBA  3ALUTHO-IACKOPATHUBHBIX  IOKPBITUM; TMPOU3BOJACTBA  DJIEMEHTOB
AJIEKTPOHHOW anmapaTypbl ¥ MOHOKPUCTAJJIOB; MMPOU3BO/ICTBA KOMIIO3UIIMOHHBIX MAaTEPHAIIOB U
HAaHOKOMIIO3UTOB, HAHOBOJIOKHUCTBIX, HAHOCTPYKTYPHUPOBAHHBIX U HAHOMATEPUAJIOB PA3INYHON
XUMHUYECKON PUPO/Ibl; IPOU3BOJICTBA PEIKUX U PEIKO3EMENIbHBIX AIEMEHTOB);

40 CxBo3Hble BUAbI MPO(ecCHOHATBHON EATEIbHOCTH B MPOMBIIIIEHHOCTH (B cdepe
OpraHu3alyyi 1 MPOBEACHUS HAay4YHO-UCCIIEI0BATENbCKUX U OIBITHO-KOHCTPYKTOPCKUX paldoT B
00JacTH XMMHYECKOTO U XUMHUKO-TEXHOJIOTUYECKOTO MPOU3BOICTBA).

2.2 Tunsl 3ama4 ¥ 3a7a4d NPOPECCHOHATBHON JESTENbHOCTH, K KOTOPBIM TOTOBSITCS
BBIITYCKHUKH B paMkax ocBoenus OOII 6akanaBpuara:

- HAy4HO-MCCIIEAOBATEIbCKUE;,

- TEXHOJIOTUYECKUE.



2.3 OObektamMu MPOPECCHOHAIBHONU ACSATEIHPHOCTA BBIMTYCKHUKOB, ocBouBIINX OOII
OakanaBpuaTa, WM 00JIaCThIO (00IaCTIMU) 3HAHUS SBJISIIOTCS:

- METAJJIMYECKHE, HEMETAUINYECKUE U KOMIIO3ULIMOHHbBIE MOKPHITHS; TI€UYaTHbIE TIATHI,
KOMIIOHEHTBl ~ 3JIEKTPOHHBIX  YCTPOMCTB, MHKpPOIIPOLIECCOPBI, XUMHUYECKas MPOIAYKLUs
HEOPraHUYECKOW U OPraHUYECKON IIPUPOIBL;

- npubOpel U METOJABI OINpPEAEJCHUS] COCTaBa U CBONCTBA BEUIECTB M MaTEpUaOB B
obsactu MpopeCCHOHATBHOU EATETLHOCTH;

- o0opynoBaHuE, TEXHOJOIMYECKHE TPOLECChl W IMPOMBIIUIEHHBIE CHUCTEMbI IS
MOJIy4YEHHUsI BEUIECTB, MaTEpHallOB, M3JIEIMM, a TakKe A 3allUThl OKpY)Karolled cpeabl OT
BIIMSIHUSL IPOMBILLIJIEHHOTO IIPOM3BOJICTBA, SHEPIreTUKU U TPAHCIIOPTAa.

3 CTPYKTYPA ITIPOI'PAMMbI BAKAJIABPUATA

Conepxanrie W opraHuzanus oOpazoBaTeiabHOTO Tporecca mpu peanusanuu OOIT
BBICIIIETO 00pa3oBaHusi — OakamaBpuaT mo HampapieHuio moarotoBku 18.03.01 Xumuueckasn
TeXHOJIOT Ul PErJIaMEHTHPYETCS:

—y4eOHBIM TUJIaHOM;

—KaJeH/IapHbIM y4eOHbBIM I'pauKoM;

—pabourMu nporpaMMaMu AUCHHUILIINH (MOayel);

—pabounMHU IporpaMMaMu IPAKTHK;

—I[IPOrpaMMOM rOCYTapCTBEHHON UTOTOBOM aTTECTallUU;

—(hOoH/aMU OLICHOYHBIX CPEJICTB;

—METOIMYECKUMH YKa3aHUsIMU 110 cooTBeTcTBYIoLIEeH OOII;

—paboueit mporpaMmMoil BOCTIUHTaHUS;

—KaJIeH/IapHBIM IIJIJAHOM BOCIUTATEIbHOU PabOTHI.

3.1 YueOHbIii nJ1aH

VYueOnpii mman OOIl OGakanaBpuata BKIIIOYAET MEpeYeHb TUCLUIUIMH (Monyie),
IIPAKTUK, aTTECTAMOHHBIX HCHBITAHUM NPOMEKYTOUYHOM UM TOCYAAPCTBEHHOM HWTOTOBOM
aTTecTaluu OO0y4aromuxcs, Ipyrux BUJOB y4eOHOW AEATEIbHOCTH C yKa3aHHEM HX o0beMa B
3aUeTHBIX €JUHMIAX, IIOCIEJOBATEIbHOCTY M paclpeieseHus] 10 mepuojaMm OOydeHUs;
BbIEIISIETCS 00bEM KOHTAKTHON paboThl 0Oyyaromuxcs ¢ npemnojaBaTesieM (1Mo BUaaM yueOHbIX
3aHSATUIM) M CaMOCTOSTENIbHOM pPabOThl OOYYaIOIIMXCS B aKaJeMHUYECKUX (aCTPOHOMUYECKHUX)
yacax. i1 KaxJ0¥M NUCUUIUIMHBI (MOIYJNs) U MPAKTUKU yKa3bIBaeTcsl (hopMa MpOMEKYTOUHON
aTTECTAIlUU OOYJArOIINXCS.

VY4eOHbIii M1aH NPECTABIECH B IPUIIOKEHUU.

3.2 Kanenaapublii yueOHbIi rpaguk

ITocnenoBaTenbHOCTh peaaM3alluy MpOrpaMMbl OakajlaBpuara MO roJaM M CeMeCcTpaM
(BkIrO4asi TeopeTudyeckoe OOydeHHe, MPAKTHUKH, MPOMEKYTOUYHbIE U TOCYIApCTBEHHYIO
UTOTOBYIO aTTECTAllH, KAHUKYJIbl) IPUBOIUTCS B KJIEHJAPHOM y4eOHOM rpaduke.

Kanennaphsiii yueOHbIN rpaduk npeacTaBieH B IPUI0KEHUU.

3.3 Paboune nmporpamMMbl JUCUMILIIMH (MO1YJIei)
B OOIl O6akanaBpuata B MPWIOKEHUM MPEICTABICHbl BCe pabouyHMe MpPOrpaMMbl
JTUCITUTIINH (MOTyJIeH).

3.4 Paboune nporpaMMsbl PaKTHK

OOII 6akanaBpuaTa npeaycMaTpUBaeT JTOCTaTOYHBIN i1 (OPMHUPOBAHUS, 3aKpEIICHUS
U pa3BUTHS MPAKTUYECKUX HABBIKOB M KOMIIETEHLIUH 00beM npakTuku. [IpakTrka npeacrabisier
co0o0il BUJ y4yeOHBIX 3aHATHUN, HEMOCPEJCTBEHHO OPHEHTHPOBAHHBIX Ha MNpo(deccHOHATbHO-
MIPaKTUYECKYI0 TMOJArOTOBKY oOyuatomuxcs. [lpakTuka 3akperuiser 3HaHUST M yYMEHUS,



npuobperaeMple  OOYYarOIIMMKCS B pPE3yJIbTaT€ OCBOGHUS  TEOPETUYECKUX  KYpPCOB,
BbIpa0aThIBa€T MPAKTHUUECKWE HAaBBIKKU U CIOCOOCTBYET KOMIUIEKCHOMY (POPMHUPOBAHUIO
YHUBEpPCAJIbHBIX, 001IeNPOo(hecCHOHATIBHBIX, TPO(ECCHOHATBHBIX KOMIIETEHIINN 00yJaronmxcs.
[TporpamMMbl TPaKTUK TPUBEACHBI B IPUIIOKCHUH.

[Tpu peanmmuzanuu OOII GakanaBpuara mpeaycMaTpUBAIOTCS CIEAYIONTNE BUJIBI TIPAKTHK:

—y4yebOHasl;

—IIPOU3BOJICTBEHHASI.

3.4.1 YyeOHasa npakTuKa

Tun npakTUKU: 03HAKOMUTEIIbHASL.

3ajayeil MpPakTUKH SBJISETCS MOJIyY€HUE MEPBUYHBIX MPO(GECCHOHANBHBIX YMEHUH U
HaBbIKOB, B TOM YHCJ€ TEPBUYHBIX YMEHUH U HAaBBIKOB HAyYHO-UCCIIEI0BATEIbCKON
nesirenpHocTH. IlpakTuka ocymectsiusiercs B OBPABOBATEJIBHOM OPIAHUBALIMU na
Kaeape TEXHOJOTMM HEOPraHMYECKUX BEIIECTB M  ANEKTPOXUMHUYECKUX  IPOLIECCOB.
PykoBOACTBO MPaKTHKOM OCYLIECTBIISIET NPENoiaBaTeNb Kadeapbl TEXHOJIOTUN HEOPraHMUECKUX
BELIECTB U JJIEKTPOXMMHUYECKHUX IPOLECCOB, TEXHUUYECKYIO TMOJJIEPKKY OCYIIECTBISIOT
MHXEHEPHO-TEXHUYECKUN NepCoHal 10 y4eOHOMY IMPOLIECCy.

3.4.2 [Ipon3BoACTBeHHAs] IPAKTHKA

Tun npakTUKK: TEXHOJOTHYecKas (IIPOEKTHO-TEXHOJIOTUYECKas).

3anaveil MpakTUKK SBJISETCS MPAKTUYECKOE 3aKpPEIUIEHUE U YriayOJIeHHE MOJTY4YE€HHBIX B
YHUBEPCUTETE 3HAHUW IO  BOIPOCAM  MWCIIOJb30BaHUS  BBIYUCIMTEIBHOW  TEXHHUKH,
MH(OPMALIMOHHBIX TEXHOJIOTUN U CUCTEM, IPUMEHSAEMbIX Ha MPEANPUATHIX U B OpraHU3alusiXx,
M3Y4YE€HHE MAaTeMaTU4YeCKOro, MPOrpaMMHOTIO, allapaTHOT0 U MH(POPMALMOHHOTO o0OecredeHus
YOPABJISIOMUX CUCTEM pA3JIMYHOIO YPOBHS M HA3HA4YEHUS, A TaKXKe IIOJy4EHUE OIIbITa
npodeCCHOHANBHON  NIeATETLHOCTH, NpHOOpeTeHre oOydaeMbIM OIbITa B HCCICAOBAHUHU
aKTyaJbHOMN MIPUKIIATHON POOIIEMBI. [IpakTuka OCYILIECTBIAETCS B PXTY
uM. /.. MenneneeBa u (Uiau) Ha MNPEANPUATUSIX, C KOTOPBIMHM 3aKJIIOUEHBI JJOTOBOPBI O
MIPAKTUYECKOU MOArOTOBKE.

[IpakTrka MPOBOAUTCS B OJHOM W3 MOAPA3ACICHUNA NPEANPUATHA WIA OpraHUu3aluii, B
YHCJIO KOTOPBIX MOTYT BXOJHUTB: OTJENbl MH(OPMALMOHHBIX TEXHOJIOTHH M MH(GOPMaTU3ALINN;
IT-texnonoruii; aBromatusanmu;, oTaeasl ACYII u ACY TII; umXeHepHBbIE IEHTPHI
MH(OPMALIMOHHBIX TEXHOJOTUI; BEIUNCIUTEIbHbIE U HAYYHO-UCCIIEI0BATENbCKUE HEHTPHI.

3.4.3 HayuHo-uccieqoBaresibckasi pabora

Tun npakTUKK: HaydHO-HUCCIIe0BaTeNbcKas padoTa.

3ajnadyeil HayyHO-MCCIEIOBATEIbCKOM pabOThl SBISETCS M3YyYEHHE KOHKPETHOTO
MIPOM3BOJICTBEHHOI0 Ipollecca [0 pe3yjbTaTaM BbIOpaHHOIO OOBEKTa JUid Hay4yHO-
HCCIIEIOBATENIbCKON MITM MTPOEKTHOM JEATENIbHOCTH; U3YUE€HUE CUCTEMBI YIIPABJICHUS KaueCTBOM
MPOJIYKIIMH, TEXHUKO-3KOHOMUYECKUX MOKa3aTeNeil, MeponpUsITUiA 10 TEXHUKE O€301IaCHOCTH U
OXpaHE OKPYXKAIOIIEH Cpelbl; NMPHOOpPETeHHE HEOOXOMUMBIX MPAKTUYECKUX HABBIKOB IS
BBITIOJTHEHHUST BBIMYCKHOW KBalM(uKaMOHHON paboTel. HayuHo-uccnemoBatenbckasi paboTa
ocymectBisiercss B OPTAHU3ALUUN na Kadenpe texHosornu HEOpraHMYeCKUX BEIIECTB U
AIIEKTPOXUMHUYECKUX MTPOLIECCOB U/WIIHM B OJJHOM U3 OJIpa3iesIeHui IPpeIpUsITUS, OpraHU3aIHii,
C KOTOPBIMH 3aKJIIOUYEHbl COOTBETCTBYIOLUE JIOTOBOPHI O MPAKTHYECKON MOJTOTOBKE, B YUCIIO
KOTOPBIX MOTYT BXOJHUTb: OTIENIbI MH(GOPMAIMOHHBIX TeXHOJOruil u uHpopmartuzanuu; IT-
TexHosjorui; aBromaruzanuu; otaensl ACYII u  ACY TII; uHXeHepHble LEHTpPbI
MH(OPMALIMOHHBIX TEXHOJOTUMN; BEIUNCIUTEIbHbIE U HAYYHO-UCCIIEI0BATENbCKUE EHTPHI.



3.4.4 IlpenauioMHasi NPaAKTHKA

Tun npakTUKY: NpeIUIIIIOMHAs TPAKTHKA.

3aayeil MPakTUKK SBJISETCS MaKCUMalIbHOE MPHUOIMKEHUE K BBITOJHEHUIO BBIITYCKHOM
KBaJIM(UKAIIMOHHOM paboThl, T.€. MOJPOOHOE 3HAKOMCTBO C OOBEKTOM HH(QOpMATH3ALUH, €r0
O0COOEHHOCTSIMH, Y3KUMHU MECTaMHU M HEAOCTaTKaMHu paboThl; cOOp HE0OX0AuMON HHpopMaluu,
KOoTopass 3areM OyAeT HCIOJIb30BaHa IIPU PEIICHUHM MPaKTUYEeCKONM HH)KEHEPHOM 3aJauu.
[Ipaktuka ocymectisercs B PXTY wum. JI.U. MenneneeBa u (wiM) Ha MNOpEeANpUATHSX, C
KOTOPBIMH 3aKJIFOUEHBI JIOTOBOPHI O MPAKTUUECKON MOJITOTOBKE.

[IpakTka MPOBOAUTCS B OJHOM W3 MOAPA3ACICHUN NPEIIPUATHNA WIA OpraHUu3aluii, B
YHCJIO KOTOPBIX MOTYT BXOJUTh: OTAENbl MH(OPMALMOHHBIX TEXHOJIOTHH M MH(GOPMaTU3ALINN;
IT-texnonoruii; aBromatmsaumu;, otaeasl ACYII u ACY TII; umXeHepHBIE IEHTPHI
MH(OPMALIMOHHBIX TEXHOJIOTUI; BEIUMCIUTEIbHbIE U HAYYHO-UCCIIEJ0BATENbCKUE HEHTPbI

Bei6op MecT mpoxokaeHus MNpakTUK JUIsl JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
310pOBbsSI MPOU3BOAUTCS C YYETOM COCTOSHHUS 3/I0pOBbsSI OOy4aromIMXCsi U TPEOOBAHMUSIMH IO
JOCTYITHOCTH.

3.5 Ilporpamma rocyaapcrBeHHoi utorosoii arrecrauuu (I'MA)

[IporpamMmma rocynapCTBEHHOW HTOTOBOM aTTecTaruu siBisieTcss mpuioxenueM kK OOIT
OakanaBpuara.

B rocynapcTBeHHYI0 UTOTOBYIO aTTECTAIIMIO BXOJHUT BBIMOJHEHUE M 3AIUTA BBHITYCKHON
KBaJIN(DUKALIMOHHON pabOTHI.

3.6 ®ouj oueHouHbIx cpeacts (POC)

®OC co3naercs B coorBerctBuu ¢ TpeboBanusimu @PI'OC BO jns arrecrauuu
oOyJaromuxcss Ha COOTBETCTBHE WX YUEOHBIX JOCTHIKCHHH TIOSTAIHBIM TpeOOBaHUSAM
cootBercTByromeit OOIl GakanmaBpuara ajisi TPOBEACHHS BXOJHOTO (eciu ecmsb!) U TEKYIIETO
OIICHUBAHMSI, a TAKXKe MPOMEXKYTOUHOU aTTecTanuu odydaronmxcsa. ®OC sBnseTcs cocTaBHOM
YacThI0 HOPMAaTHBHO-METOJAMYECKOTO OOECIEYEeHUsI CHUCTEMbl OIICHKH KadecTBa OCBOCHUS
obyuarormumucs OOII, Bxoaut B coctaB OOII GakanaBpuara.

@®OC — KOMIUIEKT METOJANYECKUX MaTepUAIIOB, HOPMHUPYIOUINX TPOIIETYPhl OIEHUBAHUS
pe3yiabTaToB  OOyYeHHWs, T.e. YCTAHOBIICHUS  COOTBETCTBHA  y4EOHBIX  JOCTHMIKCHUU
3alUTAHMPOBAHHBIM pe3yibTaTaM oOyueHus u TpedoBanusm OOIIl OGakamaBpuara, padbodmx
MPOrpaMM JUCIUIUIMH (MOJYJeH) U MpaKTHUK.

®OC chopmupoBaH Ha OCHOBE KIIHOUEBBIX MPUHIUIIOB OLEHUBAHUS:

— BQJIUAHOCTH: OOBEKTHI OIEHKH JOJDKHBI COOTBETCTBOBATH IOCTABICHHBIM IEIISIM
00y4eHUS;

— HaIeKHOCTH: WCIIOJB30BaHUE E€IMHOOOPA3HBIX CTAaHIAPTOB W KPUTEPHEB IS
OILICHUBAHHUS JIOCTHKCHHIA;

— OOBEKTMBHOCTU: pa3Hble OOydalommMecs [OJDKHBI WMETh pPaBHBIE BO3MOXKHOCTH
TOOUTHCS ycrexa.

®OC no nucuumivHaM, npaktukam, [ MA npuBeneHs! B IPUIOKEHUU.

WuBanuaaMm u MnaMm ¢ OrpaHuuYeHHBIMH BO3MOKHOCTSMH 370POBBS (IT0 UX 3asBICHHIO)
IpeocTaBisieTcs BO3MOKHOCTh oOyueHus no OOII OakanaBpuara, yauThIBaroIed 0COOEHHOCTH
UX TICUXO(M3UYECKOTO pPa3BHUTHUS, WHAWBHIYAIBHBIX BO3MOXXHOCTEH W, MPH HEOOXOIMMOCTH,
o0ecrieunBaromell KOPPEKIHIO HAPYIICHUI Pa3BUTHS U COIMATBHYIO aJIJalTALUIO.



3.7. PaGoyasi nporpaMmMa BOCIIUTAHUA

Pabouass mporpamma BocnuTaHus, pa3paboTaHHas U yTBEpKJeHHas oOpa3oBaTelbHOI
OpraHus3ainueil, ompenenseT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYILECTBISEMOW B
00pa3oBaTe/IbHON OpraHu3alMyd BOCHHUTATEIbLHOW pPAa0OTHI IO COOTBETCTBYIOLIEH OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMe:

— LeJb, 33/1a4, OCHOBHbIE HAIPaBJIEHUS U TEMbI BOCIIUTATEIbHON pabOThI;

— BO3MOXHbI€ (OPMBI, CpeACTBA U METOJbl BOCIUTAHUS, BKJIKOYAs HCIIOIb30BaHUE
BOCITUTATENILHOTO MOTEHIIMAla AUCIUIUINH (MOayel);

— HOJAXOJbl K MHAWBHyaIU3alUU COJCP)KAHUS BOCIUTAHUS C YYETOM OCOOEHHOCTEH
00yJaronmxcs;

— moka3atenu 3PQPEKTUBHOCTH BOCHUTATEIbHOW pabOThl, B TOM YHUCIE IUIAHUPYyEMbIE
JIMYHOCTHBIE PE3YyIbTaThl BOCIIUTAHUS, U UHbIE KOMIIOHEHTHI.

3.8. KajiennapHblii JIaH BOCIIUTATEIbHOI padoThI

Kanenmapuplii minaH BOCHHMTAaTEIbHOM paboOThl, pa3paOOTaHHBIM W  yTBEPHKIECHHBIN
o0pa3oBaTeNIbHON OpraHu3anuei, coAep>KUT KOHKPETHbIN MepedeHb COOBITHI U MeponpusTUil
BOCITUTATENIbHOM HaIlPaBIEHHOCTH, KOTOpPbIE OPraHU3YIOTCS M MPOBOJAATCS 0Opa3oBaTeNIbHOM
opraHuzanueil U (WiaM) B KOTOpPbIX OOpa3oBaTeibHas OpraHu3alMsl MPUHUMAeT y4yacThe, B
COOTBETCTBUU C OCHOBHBIMH HAIpaBICHUSIMHU U TEMaMH BOCIUTATEIbHON pabOThl, BHIOpAaHHBIMU
¢dbopmamMu, CpeICTBAMU U METOJaMU BOCIIUTaHUS B yU€OHOM roJly WIH Mepuojie O0yueHusl.

4 PE3YJIBTATBI OCBOEHMUSA NTPOI'PAMMbI BAKAJIABPUATA

CoBOKYIHBIN 0XHUAAEMbI pe3yiabTaT 00pazoBaHusi 1o 3aBepiueHun ocBoeHus OOII
OakanaBpuaTa OIpeAeNseTcss NpUOOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHUUSIMHU, T.€. €ro
CIIOCOOHOCTSIMU IPUMEHSATh 3HAHUSA, YMEHUS, HaBbIKM U JIMYHbIE KaYeCTBa B COOTBETCTBHUM C
3a/la4yaMM poeCCUOHATBHON AESTEIbHOCTH.

B pesynbrare ocBoenuss OOIl OakanaBpuaTta Yy BBIINYCKHHUKA JIOJDKHBI  OBIThH
chopMupoBaHbl  yHUBEpCalbHBIE,  OOmENpoPecCHOHANIbHBIE W MPOQEeCcCHOHAIBHBIC
KOMITIETEHII1H.

Brimyckuuk, ocouBimit OOI, nomxen o01anaTh CleayrONIMMU KOMITETCHIIHSIMHU.

4.1 YﬂuBepcaﬂbele KOMIICTCHIIMHA BBIITYCKHUKOB U HHAUKATOPBI UX TOCTHKCHUSA

HanmenoBanue
Konx 1 HaumeHnoBanue Koa n HammMeHOBaHHME MHANKATOPA
KaTeropuu (rpymibl)
YK noctmxkenus YK
YK
VYK-1.1 3naeT MeTo/1bl MOKMCKA, KPUTHUIECKOTO
aHanu3a u CHHTE3a nHpopmanuuy,
IIPUMEHEHHUS CUCTEMHOTO oaxoa,

OCHOBAHHOTO HA HAay4yHOM MHUPOBO33pEHUU

VK-1. CroocobOen o
IpH  peImIeHUH 3a1ad  1po(heCcCHOHATBLHOM

OCYIICCTBJIATL IIOUCK,

. NESATENBHOCTH;
KPUTHUYECKHI aHalu3 U
CucremHoe u VYK-1.2 Vmeer aHanu3zupoBaTh 3ajady,
CUHTE3 HHpOpMaLUH,
KPUTHYECKOE BbIJIENISIs €€ 0a30BbI€ COCTABIISIONINE,
MPUMEHSTh
MBIIJIEHNE . VK-1.3 VYmMeer HaxoauTb W KPUTUYECKHU
CUCTEMHBIH  IOJAXOJ
aHAJIM3UPOBATh MH(OPMALINIO, HEOOXOIUMYIO
JUTSL pelieHus

JUIS pellieHns NOCTaBJIEHHOM 3a/1auH;

VYK-1.4 VYwmeer ompenenstb u OICHUBATH
BapUaHThl BO3MOKHBIX PEILICHUH 3a1auu;
VYK-1.5 Bmageer HaBbIKaMU pacCMOTPEHUS
BO3MOXHBIX BapHaHTOB pELIEHUS 3aJauu,

IIOCTaBJICHHBIX 3a1a4.
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OIICHMNBAaHUA NX JOCTOMHCTB M HEAOCTATKOB.

Pazpabotka u
peanu3anys MpoeKToB

VYK-2. Cnocoben
OTIPEEIATh KpYyr
3aJ1a4 B paMKax
ITIOCTABJICHHOM LIEJIH U
BBIOMpATh
ONTHUMAJIbHbIE
CHOCOOBI UX peleHus,
UCXOMs U3
JNENCTBYIOLIUX
IIPaBOBBIX HOPM,
HUMEIOLIUXCS PECYPCOB
Y OTPaHUYEHUHN

VYK-2.1 3naer npaBuiia ¥ YCIIOBHOCTH IIPH
BBINIOJIHEHUH KOHCTPYKTOPCKOM
JOKYMEHTAIUH MPOEKTa;

VYK-2.2 3HaeT 0OCHOBBI pacyeTa Ha MPOYHOCTb,
HKECTKOCTb U YCTONYHMBOCTD AJIEMEHTOB;
000pyI0OBaHUS] XUMHYECKOU
MIPOMBIIIJIEHHOCTH

VK-2.3 3HaeT TeXHOJIOTMYECKUE PACUETHI
anmnapaToB XUMUYECKOH MPOMBIIIIEHHOCTH;
VYK-2.4 YMmeeT onpenensth 0)KuaaeMbie
pe3yNbTaThl IPOSKTHUPOBAHUS JIEMEHTOB
000pyI0BaHUSI XUMHYECKOU
MIPOMBIIIJIEHHOCTH;

YK-2.5 Ymeer onpenensars crocod penieHus
KOHKpETHOM 3a/1auM MPOeKTa, BbIOUpas
OITUMAJIBHBIN CIOCO0 M MCXOIS U3
JNEUCTBYIOLIMX IIPABUI U TPAHUYHBIX YCIOBUHI
IIPY BBIIIOJIHEHUU MPOEKTHOM TOKyMEHTAIu1
1 UMEIOLINXCS PECYPCOB U OTpaHUYEHUM;
VYK-2.6 Ymeer pemiath KOHKpETHbIE 3a]a4n
MIPOEKTa TpeOyeMoro KauecTBa H 3a
YCTaHOBJIEHHOE BpEMS;

VYK-2.7 Ymeer ny0OnuuHO IPEACTABISTD
pe3yNbTaThl pelIeHNs] KOHKPETHON 3a/1auu
IIPOEKTA;

YK-2.8 Bnaneer cnocobamu 1 nmpueMamu
M300pakKeHUs AIIEMEHTOB XUMHYECKOTO
00opy10BaHus B OIHOM U3 rpaduUecKuX
CHUCTEM;

VYK-2.9 Bnaneer MeTo1laMHi MEXaHUKH
MIPUMEHHUTENBHO K pacyeTaM anmnaparoB
XUMHYECKON MPOMBIIIJIEHHOCTH;

VYK-2.10 Biiageer HaBbIKaMu
MIPOEKTUPOBAHMS POCTEUIINX allIapaToB
XUMHYECKON ITPOMBIIIIEHHOCTH.

Komananas padora u
JMJIEPCTBO

VK-3. Cmocoben
OCYIIECTBIISATh
COILIMAJILHOE
B3anMMOJICHICTBHE U
peann30BhIBATH CBOIO
pOJIb B KOMaH/IE

VK-3.1 3HaeT ¥ MOHMMAET OCOOCHHOCTHU
MOBEICHUS PAOOTHUKOB TPEANPUATHN
XHUMHYECKON TTPOMBIIIJICHHOCTH;

VK-3.2 3HaeT OCHOBHEIE THIIBI COIIUAIHLHBIX
B3anMMOJICHCTBUH 1 COITMAIBLHO-
MICUXOJIOrH4YecKe Kpurepuu 3¢ (HeKTHBHOCTU
yYIpaBJIeHUS KOJIJICKTUBOM;

VK-3.3 YMeer B3aUMOICHCTBOBATE C
JAPYTUMH WICHAMU KOMaH/Ibl, B TOM YHCIIE
y4acTBOBaTh B 00MeHe uH(popMaLueH,
3HAHHUSAMU U OIIBITOM;

VYK-3.4 YMeer ucrosib30BaTh COBPEMEHHBIE
COILIMAJIBHO-TICUXOJIOTHYECKIE TEXHOJIOT U
YIpaBJICHUS KOJJICKTUBOM;

VK-3.5 Bnageer 0CHOBHBIMU METOJaMU
cbopa U aHanu3a HHGOpMaIHH,
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CrOCOOCTBYIOIIEH PAa3BUTHIO OOIIIEH
KYJIBTYPBI U COHUAIN3AINN JTUIHOCTH,
VYK-3.6 Bnageer ciocobamu MOTHBAIUN
YICHOB KOJUICKTHBA K IMYHOCTHOMY U
npodeccrnoHaIbHOMY Pa3BUTHIO.

KomMmyHnukanus

VYK-4. Cnocoben
OCYILIECTBIISITh
JIEJIOBYIO
KOMMYHUKAITUIO B
YCTHOW ¥ MUCbMEHHOU
¢dopmax Ha
rocy/1lapCTBEHHOM
s3p1ke Poccuiickoi
denepauuu U
MHOCTPaHHOM(BIX)
s3bIKe(ax).

VYK-4.1 3HaeT 0CHOBHBIE CIIOCOOBI
COUYETAEMOCTH JIEKCUUECKUX €IMHULL U
OCHOBHBIE CJI0BOOOpa30BaTEIbHBIE MOJIEIIH,
PYCCKHE SKBUBAJIEHTHI OCHOBHBIX CJIOB U
BbIpa)KEHUH NpO(eCCUOHATBLHOM peun;
VYK-4.2 3HaeT 0OCHOBHBIE MPUEMBI U METOIbI
pedepupoBaHys U AaHHOTHPOBAHUS
JUTEPATYPHI O CIEIUATBHOCTH, TPUEMBI
paboThl C OPUTHHAIIBHOM JIUTEPATypOi 1o
CHELHaIbHOCTH;

VYK-4.3 3HaeT nacCUBHYIO U aKTHBHYIO
JIEKCUKY, B TOM YHCJI€, O0IIEHayYHYIO U
CHEIHaJIbHYI0 TEPMUHOJIOTHIO, HEOOXO0IUMYIO
JUTSL PEIICHHS CTaHIAPTHBIX
KOMMYHHKATHBHBIX 3a]1a4;

YK-4.4 YmeeT ucnoJib30BaTh
MH(POPMAITMOHHO-KOMMYHUKAITUOHHBIE
TEXHOJIOTUU MPHU NOUCKE HEOOXOIUMOI
nH(pOpMalLUU B IPOLIECCE PELICHUS
CTaHJIAPTHBIX KOMMYHHKATHBHBIX 337249 Ha
rocy/lapCTBEHHOM U HHOCTPAHHOM SI3bIKaX;
YK-4.5 Ymeer paboTaTh ¢ OpUruHaIbHOMN
JIUTEPATYPOH MO CHEUNHAITBHOCTH CO
CIIOBapeM;

VK-4.6 Bnageet BeieHUEM IEI0BOM
MEPENUCKN Ha MHOCTPAHHOM SI3bIKE, PEUEBOU
NeSITEIbHOCTHIO IPUMEHUTENBHO K cdepe
ObITOBOM U IIPO(eCcCUOHATBLHOM
KOMMYHHKAITUH;

VK-4.7 Bnageet BeieHUEM [IEI0BOM
MEPENUCKH C YI€TOM OCOOCHHOCTEH
CTHJINCTUKHA O(UITHATBHBIX U
HEO(HUIIMATBHBIX ITHCEM, COITMOKYIBTYPHBIX
paznuuuii B popmare KOppeCcHoHIEHIIUN Ha
rocy/lapCTBEHHOM U MHOCTPAHHOM SI3bIKaX;
VYK-4.8 Bnaneer HaBbIKaMu peyeBOit
NeSITeIbHOCTH IPUMEHHUTENBLHO K cepe
ObITOBOM U IPO(ECCUOHATILHOM
KOMMYHUKAIIH, OCHOBAaMH ITyOJINYHON peyn;
VYK-4.9 Bnaneer 0CHOBHOM MHOSI3bIYHOM
TEPMHUHOJIOTHEN CrelnaIbHOCTH, OCHOBAaMU
pedepupoBaHus U AaHHOTHPOBAHUS
JIUTEPATyphl 110 CHELUATIBHOCTH.

MexKynbTypHOE
B3aNMOJICHCTBHE

YK-5. Cniocoben
BOCIIPUHUMATDH
MCXKKYJIbTYPHOC
pazHooOpaszue

VYK-5.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTHU
HCTOPHUYECKOTO MIPOIIECcca U Tallbl
ucropuyeckoro pazsurus Poccuu;
YK-5.2 3HaeT 3THO-KYJIbTYpHbBIE U
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oOmecTBa B
COIMAITLHO-
HUCTOPUYECCKOM,
3THUYCCKOM U
¢dunocodcrom
KOHTEKCTaX.

COLIMAJIBHO-TTOJIMTUYECKHE TTPOLIECCHI
CTaHOBJICHUS POCCUMCKOMN
roCy/lapCTBEHHOCTH;

VYK-5.3 3naer mecto u posis Poccun B
HCTOPUU YEJIOBEUYECTBA U B COBPEMEHHOM
MUPE;

VYK-5.4 3HaeT OCHOBHBIE pa3zeibl U
HarpasJieHus Qriocoduu, a TAKKE METOIbI U
npueMbl puocockoro ananusa mpoosIem;
YK-5.5 3Haet HpaBCTBEHHBIE [IEHHOCTH,
IIPEJICTaBJICHHS O COBEPIICHHOM YEJIOBEKE B
Pa3NUYHBIX KYJIbTYpax;

YK-5.6 YMmeer ocMbICIMBaTh COLUATBHO-
MOJINTUYECKUE MPOIIECCHI, COOBITUS U
sByieHus B Poccun 1 MupoBoM coo0l1ecTse B
UX JMHAMUKE ¥ B3aNMOCBSI3H,
PYKOBOJICTBYSICH TIPUHITUITAMA HAYIHOU
00BEKTUBHOCTH U UCTOPU3MA;

VYK-5.7 Ymeer popmupoBaTh 1
apryMEHTHPOBAHHO OTCTauBaTh COOCTBEHHYIO
MO3ULMIO MO Pa3JIMYHBIM podIeMam
UCTOPHH;

VYK-5.8 YMmeeT noHMMaTh 1 aHAJIM3UPOBATh
MHPOBO33PEHUYECKUE, COLUATbHbIE U
UHIUBUAYalIbHbIE TPOOJIEMbI COBPEMEHHOMN
KHU3HU;

YK-5.9 YmeeT rpaMOTHO BECTH IUCKYCCHIO,
apryMEeHTHPOBAHHO OTCTAaUBaTh CBOIO
MO3ULMIO IO 3HAYUMBIM (HIOCOPCKUM
npobsieMaM COBPEMEHHOM KM3HU, OTTUPASICh
Ha HapabOTaHHBIN B ucTopuu punocopun
MaTepua;

VYK-5.10 YMeeT KOHCTPYKTUBHO
B3aUMO/IEHCTBOBATH C JIOAbMH C YUETOM
aHaJIM3a UX COLUOKYIbTYPHBIX 0COOCHHOCTEN
B LIEJISIX YCIIELUIHOTO BBIMOJIHEHUS
npodecCHoHaNBHBIX 33/1a4;

VYK-5.11 Brnaneer npeacraBieHusiMu 00
HCTOPUU KaK HayKe, OCHOBaMU
HUCTOPUYECKOTO MBIILICHUS;

VYK-5.12 Bnageer npeacraBineHusiMu 00
OCHOBHBIX ATalax B UCTOPUH YEJIOBEYECTBA U
UX XpOHOJIOTHH;

VYK-5.13 Brnageet HaBbIKaMH aHaIM3a
HCTOPHYECKUX NCTOYHUKOB;

VYK-5.14 Brnageer HaBblkamMu pusiocockoit
KYJIBTYpBI JJIs1 BIpAOOTKH CUCTEMHOTO
L[EJIOCTHOTO B3IJIsJa HAa IEHCTBUTEIIBHOCTb.

Camoopranu3zanus u
camMopa3BHUTHE (B TOM
qrcie
3I0POBBECOEPEIKCHHE)

VK-6. Criocoben
YIPaBJIATH CBOUM
BpEMEHEM,
BBICTpaI/IBaTB nu

VK-6.1 3HaeT conmaiabHO-IICUXOJIOTHYECKHE
TEXHOJIOTHUH Pa3BUTHS U CAMOPA3BUTHS;
VK-6.2 3HaeT cBOM JTMYHOCTHEIC,
CUTYaTHUBHBIC, BDEMEHHBIC U JIPYTHE PECYPCHI
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peann30BHIBAThH
TPAEKTOPHIO
caMOpa3BUTHS HA
OCHOBE TIPHUHIIUIIOB
o0paszoBaHus B
TEeUeHNE BCEH KU3HM.

U UX Ipeienbl;
VYK-6.3 YMmeer ninaHupoBaTh U peliaTh 3aauu
coOCTBEHHOTO TTPO(PECCHOHATILHOTO 1
JMYHOCTHOTO Pa3BUTHS;

VYK-6.4 YMeeT KpUTHYECKH OLIEHUBATh

3¢ (HEKTUBHOCTH UCTIOIB30BAHMS BPEMEHU U
IPYTUX PECYPCOB MU PELICHUN
MIOCTABJIEHHBIX 3aJ1a4;

YK-6.5 Bnageer npuemamu aHaimsa
CcOOCTBEHHBIX ACUCTBUI MTPHU ypaBIECHUU
KOJUIEKTMBOM U IPU CaMOOPraHu3aluu;
VYK-6.6 Bnageer npenocTaBieHHBIMHU
BO3MOXHOCTSIMU JJIs1 IPUOOPETEHUSI HOBBIX
3HAHWUU 1 HABBIKOB.

YK-7. Cocoben
IO IJICP)KUBATH
JOJKHBIN YPOBEHb
buzmyeckon
MOJArOTOBJICHHOCTH
TS oOecrieueHus
MOJIHOLEHHOM
COLMAIBHOUN 1
npoecCuoHAITBHOM
NEeSITETHHOCTH.

VYK-7.1 3naer poib 1 3HauUeHUE PU3NIECKOM
KYJIBTYPBI B )KH3HU Y€JIOBEKa U 00IIECTBa;
BHJIbI (PU3UYCCKHUX YITPAXKHCHUI; HAyIHO-
MIPAKTUYECKHE OCHOBBI (PU3HUECKOM
KYJIBTYPHI ¥ 3I0POBOTO 00pa3a XKH3HU;
YK-7.2 Ymeet noanepxuBaTh JOJDKHBIA
YpOBEHb (PH3MUECKOM TIOITOTOBICHHOCTH IS
oOecIrieueHHs MOIHOLIEHHOM COLUAILHON U
poheCcCHOHANTBHOM IEATEILHOCTH;

VYK-7.3 YmMmeeT ucnosib30BaTh OCHOBBI
($U3HYECKON KyIbTYPHI UTsI 0CO3HAHHOTO
BBIOOPA 3/I0POBHECOECPETAIONINX TEXHOIOTHI C
YYeTOM BHEIIHUX ¥ BHYTPEHHUX YCIIOBHIMA
peanu3anuu mpoheccuoHaTbHOU
NESITSIILHOCTH;

YK-7.4 Bnaneer cpeAcTBaMu U METOJAaMHU
VKPEIUICHUS 3I0POBbS, (PU3HIECKOTO
CaMOCOBEPIIICHCTBOBAHUS; JIOJDKHBIM
ypOoBHEM (DH3HUECKOM TIOrOTOBIICHHOCTH IS
o0ecrieueHus IIOJTHOLIEHHOM COLMAIbHON U
poheCCHOHANTBHOM NIEATETLHOCTH;

be3omnacHocTts
KHN3HCACATCIBHOCTHU

VYK-8. Cnocoben
CO3/1aBaTh U
MOJICPXKUBATh B
MMOBCEAHEBHOM KU3HU
U B
npoecCuoHATBHOM
NEeSTETHHOCTH
0e30MacHbIe YCIIOBUS
KUZHEACITCIIBHOCTH
JUTSI COXpaHEHUS
MIPUPOTHOMN CpEbI,
obecrieueHus
YCTOWYHBOTO
pa3BuTHs 00IIECTBA, B
TOM YHCJIE TIPH yTPpo3e
Y BOBHUKHOBEHUU
Ype3BbIYAHBIX

VYK-8.1 3naer ocHOBHBIE TeXHOC(hEpPHBIE
OTIACHOCTH, UX CBOMCTBA U XapaKTEPUCTHKH;
VYK-8.2 3naer xapakTep BO3/IEHCTBUS
BPEIIHBIX U OTIACHBIX (JAKTOPOB Ha YEIIOBEKA U
MIPUPOTHYIO CPEY, METO/IbI 3aIIUTHI OT HUX
MIPUMEHUTENBHO K cepe cBoei
pohecCHOHATBHOM IEATEILHOCTH;

VK-8.3 Ymeer obecrieunBaTh 6€30MacHbIe
W/uiu KOM(pOPTHBIE YCIOBUS TPpyAa HA
pabouem MecTe, B TOM YHCIIE C TIOMOIIBIO
CpPE/CTB 3allHTHI;

VYK-8.4 YMeer BbISBIAT U YCTPAHITh
po0OJIeMBI, CBSI3aHHBIE ¢ HAPYIICHUSMHA
TEXHUKH 0€30MaCHOCTH Ha paboyeM MecTe
MIPUMEHUTENBHO K cepe cBoei
poheCcCHOHANTBHOM IEATEILHOCTH;

YK-8.5 YmMmeeT ocymecTBisiTh IEUCTBUS TIO
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CUTyalluil 1 BOCHHBIX
KOH(IUKTOB.

MIPEAOTBPALLECHUIO YPE3BbIUYANHBIX CUTYallUl;
VYK-8.6 Bnageet 3akoHOJaTEILHBIMA H
HOPMaTUBHO-TIPABOBBIMH aKTaMU B 00J1aCTH
0€30MacCHOCTH M OXPaHbI OKPYKAOIIEH
CpeIibl;

VK-8.7 BnageeT cnocobaMu ¥ TEXHOJIOTHUSIMHA
3aIUTHI B YPE3BBIYANHBIX CUTYAIUSIX U B
YCIIOBHUSIX BOCHHOTO BPEMEHH;

VK-8.8 Bnageetr noHITHIHO-
TEPMUHOJIOTUYECKUM armapaToM B 00J1acTu
0e30I1aCHOCTH;

VYK-8.9 Bnaneer HaBpIKaMU pariuOHAIN3ALUN
poheCcCHOHANTBHOM IEATETLHOCTH C IIEJIbIO
oOecrieuennst 0€30MaCHOCTH U 3aIUTHI
OKpYKaroIlEeH Cpeibl.

VK-9. Ciocoben

VK-9.1 3uaer u moHUMAaeT 0COOEHHOCTH
[IOBEJICHUS YICHOB KOJUIEKTHUBA C
OTPaHHYCHUSMH TI0 3JI0POBHIO;

HCII0JIb30BaTh Y
6430BLIC VK-9.2 YMmeeT B3auMo1€CTBOBATH C
Nuxiro3uBHas YJICHAMH KOJUIEKTHBA C OTPAaHUYCHUSIMU T10
neheKTOTOTHIECKIE
KOMIIETEHTHOCTD . | 310pOBBIO;
3HAHUS B COLMAIBHON
. | YK-9.3 Bnaneer npuemamu ananuza
1 po(hecCuOoHaTbHOM . .
cdhepax COOCTBEHHBIX JIEHCTBUI MPH OOIIEHUN C
) YICHAMH KOJUIEKTHUBA C OTPAHUYCHUSIMU TI0
3JI0POBBIO.
VK-10.1 3HaeT 0CHOBBI SKOHOMUYECKOH
KVJIBTYPBI, B TOM 4uciie (GMHAHCOBOM
VK-10. Criocoben YABTYPEL, b
NEN—— TPaMOTHOCTH;
DKOHOMHYECKAS P VK-10.2 YMeeT ucrob30BaTh 3HaHUI OCHOB
000CHOBaHHBIE
KYJIBTYpa, B TOM YKOHOMHMKH TPH PUHATANA 000CHOBAHHBIX
SKOHOMHUYECKUE

yuciie (uHaHCOBas

PEUICHMA B pa3JIMYHBIX

penieHui B pa3IuIHbIX 00IaCTIX

IPaMOTHOCTb 0OMACTIX NeSITeNIbHOCTH;
KH3HEICSTEEHOCTHL VYK-10.3 Biageer HaBbIKaMH BbIOOpa
SKOHOMMYECKH 0OOCHOBAHHBIX PELICHUH B
Pa3IMYHbIX 00J1ACTIX KUZHEAECSITEIbHOCTH.
VYK-11.1 3naeT npaBoBbI€ HOPMBI,
VK-11. Criocobert (dbopmMupyrole HETEPIUMOE OTHOLIEHUE K
(bopMHPOBaTh KOPPYNLHOHHOMY OBEICHHUIO;
r VYK-11.2 YMeer peann3oBbIBaTh HETEPIIUMOE
pakaHCKast HETEepIIUMOe
TO3HIHS O THOLLICHHE K OTHOIIEHHUE K KOPPYNLIMOHHOMY IIOBEICHHUIO B
KOpPYTIIHOHHOMY pa3auyuHbIX cepax AeITeIbHOCTH;
VYK-11.3 Brnageer merogamu (popMHpoBaHUS
IIOBEJICHUIO.

HETEPIIUMOTI0 OTHOILIEHUS K
KOPPYNLHMOHHOMY NOBEACHHUIO.
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4.2 Oo6menpodeccuoHalbHble KOMIETEHIMH BBIMYCKHUKOB M HMHIMKATOPbI HX

JOCTHKEHHUS
HaumenoBanune
Konx 1 HaumeHnoBanue Koa n HauMeHOBaHKE HHAMKATOPA
KaTteropuu (rpymibl)
OIIK noctmwkenus OITK
OIIK
OIIK-1.1 3naer TeopeTHYECKUE OCHOBBI OOIIIEH
W HEOPraHWYeCKOW XUMHUHM W TIOHHMAeT
MPUHIIMAIIBI CTPOCHUS BEIIECTBA U MPOTEKAHUS
XUMHUYECKUX MTPOIIECCOB;
OIIK-1.2. 3naer OCHOBBI KiIaccu(UKaUU
OpraHUYECKHUX COEIUHEHUH, CTpPOCHHE,
CrocoObI TOJyYeHUs U XMMHUYECKHE CBOWCTBA
Pa3IUYHBIX KJIACCOB OpPraHUYECKUX
COEIUHEHNH, OCHOBHBEIE MEXaHU3MBI
MPOTEKAHUSI OPTAHUYECKHUX PEaKIINA;
OIIK-1.3. 3Haer OCHOBHEIE 3aKOHBI U
COOTHOUIEHUS ¢buznueckoit XUMUHU
(XuMHYECKOM TEPMOIMHAMHKH,
JIIEKTPOXUMHUH XAMHYECKON KAHETUKH
OIIK-1. Cniocob6en p ’ . ’
HEVIATE OCHOBBI (Da30BBIX PaBHOBECUW M TEPEXOJ0B),
yaarb, crnocoObl WX TPUMEHEHUS [UIS PEIICHUs
aHATM3UPOBATH,
TEOPETUYCCKUX U TPHUKIAAHBIX 3a7ad, pPOJb
HCII0JIB30BaTh .
(bU3UYECKON XMMHHM KakK TEOPETUYECKOTO
MEXaHU3MBI .«
. | pyHmamMeHTa ~ COBPEMEHHOW  XHMHH  H
XUMUYECKUX PEaKIUH, N
S —. N MPOIIECCOB XUMHUUECKOW TEXHOJIOTHH;
P OIIK-1.4. 3Haer OCHOBHEIE 3aKOHBI U
TEXHOJIOTHYECKAX
COOTHOIIIEHNSA TEPMOJMHAMUKHI
rporieccax u . Ny
EcrectBenno- MMOBEPXHOCTHBIX SIBJICHUH, OCHOBHBIE CBOMCTBA
OKPYXAIOIIeM  MHpE,
Hay4Has TOATOTOBKA JTUCTIEPCHBIX ~ CHUCTEM, OCHOBHBIC METOJIbI
OCHOBEBIBASICH Ha N
WCCTIEOBAHUSI TIOBEPXHOCTHBIX SIBIICHUM U
3HAHUSAX O CTPOCHHU
JTUCTIEPCHBIX CUCTEM;
BEILECTBA, pupoie

XUMHYECKON CBSA3HM H
CBOWCTBAX pPa3IU4HBIX

KJIaCCOB XUMHUYCCKUX
3JIEMEHTOB,
COCAMHCHHUM, BEIIECTB

1 MaTepUajoB.

OIIK-1.5 VYwmeer BBINOJHATH
XUMHUYECKUE OTIepalluu;

OIIK-1.6 YmeeT wHCMOIB30BaTh XUMUUYECKHE
3aKOHBI, CIIPaBOYHBIC TTAaHHBIE u
KOJIMYECTBEHHBIE COOTHOILIEHUSI OPraHUYECKUX
pEareHToB B OPraHUYECKUX pPEaKLMIX IS
pelieHus npodeccuoHalbHbIX 3aa4;

OIIK-1.7 VYwmeer mnporHo3upoBaTh BIHUSHHUE
pa3auuHbIX  (AKTOPOB  HA  XMUMHYECKOE
paBHOBecue, Ha (ha30BO€ paBHOBECHE, Ha
paBHOBECHE B pacTBOpPax 3JIEKTPOJIUTOB, Ha
MTOTEHITA AJIEKTPOJIOB u /C
raJlbBAHMYECKUX JJIEMEHTOB, Ha HalpaBlieHHE
U CKOPOCTh XMMUYECKUX PEAKIIMH; COCTABIISTh
KHHETUYECKUE YPaBHEHHS [UII KWHETUYECKH
MPOCTHIX peaxuui, KJIaCCU(PHUIIMPOBATH
AJIEKTPOABl M DJIEKTPOXMMMUYECKHE eI,
II0JIb30BATHCSI CIPABOYHON JIUTEPATYpOU IIO
(bM3UYECKON XUMUMU;
OIIK-1.8  VYmeer

OCHOBHBIC

IIPOBOJIUTh  PacyeTbl C
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WCIIOJIb30BAHUEM OCHOBHBIX  COOTHOIICHHI
TEPMOJUHAMUKH TOBEPXHOCTHBIX SIBICHUU U
pacyeTsl OCHOBHBIX XapaKTEPUCTUK
JTUCTIEPCHBIX CUCTEM;

OIIK-1.9 Bnageer TeopeTHUECKUMHU METOIAMH
OTMCAHUsI CBOWCTB TMPOCTBIX U  CJIOXKHBIX
BEIIIECTB HAa OCHOBE JJIEKTPOHHOTO CTPOCHHS
UX aTtoMOB U moJsiokeHus B Ilepuomnueckoi
cUcCTEME XUMUYECKUX JJIEMEHTOB,
IKCIIEPUMEHTAILHBIMU METOaMu
ompeneneHuss (U3MYECKUX W XUMHUYECKHUX
CBOMCTB HEOPraHUYECKUX COEAUHEHHUI;
OIIK-1.10 Biageer 3KclepUMEHTAIBLHBIMU
METOJIJaMU OPraHMYECKOTO0 CHHTE3a, METOJaMH
OYHCTKH, OTpeneneHnus (U3NKO-XUMHUECKIX
CBOWCTB U  YCTAaHOBJCHHUS  CTPYKTYpHI
OPraHMYeCKUX COCIMHEHUN;

OIIK-1.11 Brnageer HaBbIKaMU NPOBEACHUS
TUTIOBBIX (DU3UKO-XMUMHUYECKUX HCCIEAOBAHUMN
M HaBBIKAMHM pEIIEHUs THUIOBBIX 3a71a4 B
obnactu XUMUYECKON TEPMOIMHAMHKH,
(a30BbIX paBHOBECHIl M (Pa30BBIX NEPEXOJIOB,
ANEKTPOXUMUH, XUMUUECKONU KMHETHKHU.

[IpodeccrnonanpHas
METOIOJIOTHS

OIIK-2. Cnocoben
MCTIOJIH30BAaTh
MaTeMaTH4YECKHe,
¢uznueckue, GPU3NKO-
XAUMUYECKHE,
XUMUYECKHE METOIBI
TSl peIIeHUs 3a71a4
npoecCuoHAIBHOM
JESTEITbHOCTH.

OIIK-2.1 3naet ocHOBHI 1] PepeHITnATBHOTO
Y UHTETrPaJIbHOTO UCUUCIICHHUS,
muddepeHnanbHbIX YpaBHEHUH, TEOPUH
BEPOSATHOCTEN U MATEMAaTUYECKON CTAaTUCTUKH;
OIIK-2.2 3Haer MmaTeMaTH4ECKUE TEOPUH U
METO/Ibl, JISKAIME B OCHOBE MAaTEMaTUYECKUX
MOJIeJIe;

OIIK-2.3 3HaeT TeXHUYECKHE U MIPOTrPAMMHBIE
CpEeICTBa pealu3auuu HHPOPMAIIUOHHBIX
TEXHOJIOTUH, OCHOBBI PA0OTHI B JIOKAJIbHBIX U
rJ100aJIbHBIX CETSIX, TUMIOBBIE YHCICHHbBIE
METO/Ibl pEICHHS] MATEMaTHYECKUX 3a7a4 U
QJIITOPUTMBI UX peanu3aliiy;

OIIK-2.4 3naer ¢u3znyeckue 0CHOBbI
MEXaHUKH, PU3UKU KoeOaHUM U BOJIH,
AJIEKTPUYECTBA U MarHETU3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUUECKON PU3UKH U
TEPMOJIMHAMUKHU, KBAHTOBOU (PU3UKU;
OIIK-2.5 Ymeer npoBouTh aHanu3 QyHKIMH,
pelaTh OCHOBHBIE 33/1a4l TEOPUU
BEPOSITHOCTH U MAaTEMaTUUYECKOW CTATUCTUKH,
pelaTh ypaBHEHUS U CUCTEMBbI
muddepeHnanbHbIX YpaBHEHUM
MIPUMEHUTENBHO K pealbHbIM IPOIECCaM,
MPUMEHSITh MATEMAaTUYECKUE METOAbI IIPU
pELIeHUH TUIOBBIX MPO(EeCcCHOHANbHBIX 3a/1a4;
OIIK-2.6 YmeeT paboTaTh B KaueCTBE
10JIb30BAaTENs IEPCOHATILHOTO KOMITbIOTEPA,
MCII0JIb30BATh YHCJIEHHbIE METO/IbI JUIsI
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pelIeHNs] MaTeMaTUYEeCKHX 3a/1a4,
UCI0JIb30BAaTh A3bIKU U CUCTEMBI
MIPOTPaMMHUPOBAHUS IS PEILICHUS
npodecCHoHANTBHBIX 33]1a4;

OIIK-2.7 YmMeeT pemiats TUMIOBBIC 3a7a49H,
CBSI3aHHbIE, CBSI3aHHBIE C OCHOBHBIMU
paznenaMu (pU3MKH, UCIIOIb30BaTh
(bu3nyecKkre 3aKOHbI IPU aHAJIM3€ U PELIEHUU
po6sieM poPecCHOHATBHON IEATETLHOCTH;
OIIK-2.8 YmeeT ucnoJib30BaTh XUMHUYECKUE
3aKOHBI, TEPMOJIMHAMUYECKUE CIIPABOYHbIE
JTAaHHbIE U KOJINYECTBEHHBIE COOTHOLICHUS
oOuieil 1 HeopraHMYeCKONH XUMUHU JJ1s
pelieHus npodeccuoHalbHbIX 3aj1a4;
OIIK-2.9 Bnaneer ocHoBaMu
dbyHIaAMEHTATBHBIX MATEMATUUECKUX TEOPHH U
HaBbIKaMU UCIOJIb30BaHUs MaTEMaTHUYECKOTO
anmnapara; MeToJIaMu CTaTUCTUYECKOU
00paboTku nHbopMaIuy;

OIIK-2.10 Bnaneer MmeTogamu moucka u
obmeHa nHpopManKei B TI00aTbHBIX U
JIOKAJIbHBIX KOMIIBIOTEPHBIX CETHX,
TEXHUYECKUMH M TIPOTPAMMHBIMH CPEJCTBAMHU
3a1uThl HHGOpMaLKK Ipu padboTe ¢
KOMIIBIOTEPHBIMHU CUCTEMaMH, BKITFOYAS
MIPUEMbI aHTUBUPYCHOM 3aIlHUTHI;

OIIK-2.11 Biageetr MeToiaMu POBEACHUS
(bu3nyecKuX U3MEPEHUN, METOJaMU
KOPPEKTHOM OLICHKHU MOTPEIIHOCTEN MpHr
IpOoBeJIeHUHU (U3UYECKOTO IKCIIEPUMEHTA.

Aparraius K
MPOU3BOJACTBEHHBIM
YCIOBHUSIM

OIIK-3. Cnocoben
OCYLLUECTBJIATH
poQeccuoHAIbHYIO
JCATEIBLHOCTD C
Y4eTOM
3aKOHO/IaTEIbCTBA
Poccuiickoit
depnepannu, B TOM
gucie B 00JacTu
3KOHOMUKH U
9KOJIOTHH.

OIIK-3.1 3HaeT 0OCHOBBI pOCCUICKOM TIPaBOBOI
CHCTEMBI U POCCUHCKOTO 3aKOHOIATEIhCTBA,
MIPAaBOBbIC U HPABCTBEHHO-ITHYECKHE HOPMBI B
cthepe npodecCHoHATBHON NeATETbHOCTH;
OIIK-3.2 3HaeT npaBoBbI€ HOPMBI,
peryaupyroIire OTHOIIEHHE YeJI0BeKa K
YeJI0BEKY, OOIIECTBY, OKPY)KAIOIIEH cpee;
OIIK-3.3 3HaeT OCHOBbI aIMUHUCTPATUBHOTO,
TPYAOBOTO U TPAKIAHCKOTO
3aKOHOJIaTEIICTBA,

OIIK-3.4 3naeT OCHOBHbIE KaTETOpUU U
3aKOHBI SKOHOMUKH;

OIIK-3.5 3HaeT 0CHOBbI 5KOHOMHYECKON
TESATETbHOCTH MPEIIPUSATHS, €r0 CTPYKTYPY U
OTpacieBylo cienuuKy; KI1acCuPUKAIHIO
MPEIPUSATHIHA 10 IPABOBOMY CTaTYCY;
OIIK-3.6 3naer noka3aTesy UCI0JIb30BAHUS
MIPOU3BOICTBEHHBIX PECYPCOB U

3¢ GEKTUBHOCTHU ACATEIbHOCTU IPEIIPUSITHS,
OIIK-3.7 3naer coaeprkaHue dTANOB
pa3pabOTKU OTEPATUBHBIX TIAHOB PAOOTHI
MIEPBUYHBIX TPOU3BOJICTBEHHBIX
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MO JIpa3IeJICHU;

OIIK-3.8 3naet ¢gakTopsl, ONpeIesaIonue
YCTOWYMBOCTH OMOC(EpHI, XapaKTEPUCTUKH
BO3pacTaHMsI AHTPOIIOT€HHOTO BO3ACUCTBUSI Ha
MIPUPOTY, TI00aTBHBIE TPOOIEMBI SKOJIOTHUU U
MPUHIIUIIBI PALIMOHAIBHOTO MPUPOIOTIONIb30Ba-
HUSI, METOJIbI CHIDKEHUS XO35IICTBEHHOTO
BO3JIEHCTBUS HA Ouocdepy, opraHu3aloOHHbIE
Y IIPABOBbIE CPEJICTBA OXPAHbl OKPYXKarOIIeH
Cpelibl, CIOCOOBI JOCTUKEHUS YCTOMYMBOTO
pa3BUTHS;

OIIK-3.9 YmMeer ucIosib30BaTh U COCTaBIATh
JOKYMEHTBI IPaBOBOTO XapaKTepa,
OTHOCSIIMECS K TPO(eccrOHaNbHON
NeSITeNIbHOCTH, IPEANPUHUMATh HE0OOX0IUMBbIE
Mepbl K BOCCTAHOBJIEHUIO HAPYILIEHHBIX TIPaB;
OIIK-3.10 YMeer peanu3oBbIBaTh NpaBa u
CBO0OO/IbI YENIOBEKA U IPakJaHIHA B
pa3IuyuHbIX chepax KUZHEAESITENbHOCTH;
OIIK-3.11 YMeer ucnosib30BaTh 3HaHUS OCHOB
SKOHOMUKH TIPU PEIICHUH MTPOU3BOACTBEHHBIX
3azay;

OIIK-3.12 YmMeeT ocyiecTBIATh B 001IEM
BUJIE OLIEHKY aHTPOTION€HHOI'0 BO3JIEHCTBUS Ha
OKPYXAIOIIYIO CPEAY C YIETOM CIeH(PUKH
MPUPOJTHO-KIMMATUYECKUX YCIIOBUM;
OIIK-3.13 YMeer ucnoib30BaTh HOPMaTUBHO-
IIPaBOBBIE aKThI NPH pabOTE C IKOJOTUUECKON
JNOKYMEHTALMEN;

OIIK-3.14 Bnageetr ocHoBaMu
XO3SIICTBEHHOI'O U AKOJIOTUYECKOTO TIPaBa;
OIIK-3.15 YMeer npoBOAUTH TEXHUKO-
SKOHOMMYECKUN aHAJIN3 UHKEHEPHBIX
peuieHui;

OIIK-3.16 Biageer merogamu pa3zpaboTKu
MIPOU3BOICTBEHHBIX TPOTPAMM U TUIAHOBBIX
3aJJaHu 1151 TIPBUYHBIX TIPOU3BOICTBEHHBIX
MO JIpa3IeJICHUI;

OIIK-3.17 Brnageer HaBbIKaMH BbIOOpa
HSKOHOMMUYECKH 000CHOBAHHBIX PELIEHUH C
Y4€TOM UMEIOIIMXCS] OTpaHUYEHU;

OIIK-3.18 Biageer metogamMu BeIOOpa
paIlMoOHAIBHOTO CIIOCO0a CHUKEHUS
BO3JICHCTBUS HA OKPYXKAIOIIYIO Cpeay.

WNuxeHnepHas u
TEXHOJIOTMYECKas
IIOATrOTOBKA

OIIK-4. Cocoben
o0ecrieynBaTh
MIPOBEJICHUE
TEXHOIOTHYECKOTO
mporiecca,
HCII0JIB30BATh
TCXHHUYCCKHUC CpeI[CTBa
JJIs1 KOHTpOJ'[fI

OIIK-4.1 3HaeT OCHOBBI TEOPHH MEPEHOCA
HUMITYJIbCa, TCILIa U MAaCChl,; ITPUHIIUIIBL
(bH?:I/I'-IeCKOFO MOJCIIMPOBAHUA XUMHUKO-
TEXHOJIOTHYECKUX MPOIIECCOB; OCHOBHBIC
YpaBHCHUA IBUKCHUA )KI/II[KOCTGI\/'I; OCHOBBI
TEOPHUH TEIUIONEpeaun; OCHOBBI TEOPUU
Maccornepeadu B CUCTEMax cO CBOOOTHOM 1
HETIOIBMYKHOM TpaHulie pa3aena §as;
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MapaMmeTpoB
TEXHOJIOTUYECKOTO
npouecca, CBOMCTB
CBIPbsI 1 TOTOBOU
[pOyKIMH,
OCYUIECTBIIATH
W3MEHEHUE
apaMeTpoB
TEXHOJOTUYECKOTO
rporecca npu
W3MEHEHUHU CBOMCTB
CBIPbSL.

TUIIOBBIE MTPOLIECCHl XMMUUECKON TEXHOJIOTHH,
COOTBETCTBYIOIIME allapaThl U METO/IbI UX
pacuera;

OIIK-4.2 3Haet MeTOIbl MOCTPOCHHUS
SMIUPUYECKUX (CTATUCTHUUECKUX) U (PU3HKO-
XUMHUYECKUX (TEOPETUYECKUX) MOIeTeH
XUMHKO-TEXHOJIOTHYECKUX ITPOLIECCOB;
OIIK-4.3 3naer MeTO bl ONTUMH3ALUU
XUMHKO-TEXHOJIOTMYECKHUX TPOLIECCOB C
MIPUMEHEHUEM SMIIUPUUYECKUX U/ MU (PUZUKO-
XUMHYECKUX MOJIEIIEH;

OIIK-4.4 3HaeT OCHOBHBIE TPUHIIMIIBI
OpraHu3alui XUMUYECKOIO IMPOU3BOJICTBA, €T0
UepapxXxUyecKor CTPYKTYphI; 001I1e
3aKOHOMEPHOCTH XUMHUYECKUX IPOLIECCOB;
OCHOBHBIE XUMUYECKHE IPOU3BOJICTBA;
OIIK-4.5 3naeT 0CHOBBI TEOPUU IIpOIIECCa B
XMUMHUYECKOM PEAKTOPE, METO10I0T IO
UCCIIEIOBAaHUS B3aUMOIEHCTBHUSI ITPOLIECCOB
XUMUYECKUX IPEBPALLCHUN U SIBJICHUI
IIEpeHoca Ha BCEX MACIITa0HBIX YPOBHSIX,
METOJIMKY BBIOOpa peakTopa 1 pacuera
Ipolecca B HEM; OCHOBHbIE PEAKIIMOHHBIE
MIPOLIECCHI U PEAKTOPBI XUMUUECKON U
He(TEXUMUYECKON TEXHOJIOTUH;

OIIK-4.6 3HaeT OCHOBHBIE TOHATHSI TEOPUU
yIpaBieHUs TEXHOJIOTHUECKUMHU MTPOLIECCaMU;
CTaTUYECKUE U JUHAMUYECKUE
XapaKTEPUCTUKN OOBEKTOB U 3BEHHEB
yIpaBJE€HUS; OCHOBHBIE BUJIbI CUCTEM
aBTOMAaTUYECKOTO PETYIMPOBAHUS U 3aKOHBI
yIpaBJEHUS; TUIIOBbIE CUCTEMBbI
aBTOMAaTHYECKOTO YIPABJICHUS B XUMUYECKON
MIPOMBIIIJIEHHOCTH; METO/Ibl U CPEJICTBA
JMarHOCTUKU Y KOHTPOJISE OCHOBHBIX
TEXHOJIOTUYECKHX TapaMeTpOB;

OIIK-4.7 YMmeet onpenensTs XxapakTep
JBUKEHUS )KUJKOCTEH U Ta30B; OCHOBHbBIE
XapaKTEPUCTUKH MPOIIECCOB TEIUIO- U
Maccornepeauu; pacCUUThIBATH [TapaMeTphl U
BBIOMpATh anmnapaTypy Uil KOHKPETHOTO
XUMMKO-TEXHOJIOTHYECKOIO MPOLIECcCa;
OIIK-4.8 YmeeT paccunThIBaTh OCHOBHBIC
XapaKTEPUCTUKN XMMUYECKOTO MpoIiecca,
BBIOMpATh PALIMOHAIIBHYIO CXEMY
IIPOM3BO/ICTBA 33JJAHHOTO MIPOYKTa,
OILICHUBATh TEXHOJIO-THUECKYIO

3¢ GEeKTUBHOCTD TPOU3BO/ICTBA;

OIIK-4.9 Ymer BbIOpaTh TUI peakTopa u
paccuuTaTh TEXHOJIOTHUECKUE TapaMeTphl JUis
3aJIaHHOTO MPOIIecca; ONPEAENIUTh apaMeTphbl
HauJy4lied OpraHu3alyu npouecca B
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XUMHUYECKOM PEAKTOPE;

OIIK-4.10 YMmeeT onpeaensiTb OCHOBHbIE
CTaTUYECKUE M TUHAMHUYECKHE
XapaKTEPUCTHKUA 00HEKTOB; BHIOUPATh
palMOHATIbHYIO CUCTEMY PETYINPOBAHUS
TEXHOJIOTHYECKOI0 Mpoliecca; BEIOUparh
KOHKPETHBIE THITBI IIPHOOPOB TSI TUArHOCTUKH
XUMMKO-TEXHOJIOTHYECKOI0 MPOLIecca;
OIIK-4.11 YmMeeT nmpuMeHSITh METOIbI
BBIUMCIIATEIIEHOM MAaTEMaTHKU H
MaTeMaTUYEeCKON CTaTUCTUKH IS
MO/ICTTMPOBAHUS M OTITUMHU3AIIH XUMHUKO-
TEXHOJIOTHYECKUX ITPOLIECCOB;

OIIK-4.12 Bnageetr metogamMu
TEXHOJIOTHYECKHX PACYETOB OTIEIbHBIX y3JI0B
XMUMHUYECKOT0 000py/I0BaHNUS;

OIIK-4.13 Bnaneer npaBuiamu u
CTaHJapTaMH pa3pabOTKHA CXeM
aBTOMAaTHU3alMK TEXHOJIOTHYECKUX IIPOLIECCOB;
OIIK-4.14 Bnageer meTogaMu pacuera u
aHaJIn3a MPOLIECCOB B XMMHUECKUX PEaKTOpax,
OTIpE/IeNICHNUS] TEXHOJIOTHUECKUX MOKa3aTenei
IpolLecca; METoJaMu BbI0Opa XUMUYECKUX
pEeaKTopoB;

OIIK-4.15 Bnageer MeTogaMu yrpaBiaeHUS
XUMHUKO-TEXHOJIOTUYECKIMH CHCTEMaMH U
METOJITAMH PETYTHPOBAHUS XUMHUKO-
TEXHOJIOTUYECKUX ITPOLIECCOB;

OIIK-4.16 Bianeer nakeramMu NpuKiIaJHbIX
MIPOTPaMM IS MOJICITUPOBAHUS XUMHKO-
TEXHOJIOTHYECKUX IIPOLIECCOB.

Hayunslie
UCCIIEIOBAaHUS U
pa3zpaboTku

OIIK-5. Cnocoben
OCYIIIECTBIISATH
AKCIIEPUMCHTAIBHBIC
HCCACAOBaHUS U
HCIIBITAHUS T10
3aJIaHHOM METOINKE,
MIPOBOIUTH
HaOJTIOICHUS U
HU3MEpPEHUS C YIETOM
TpeOOBaHUN TEXHUKHU
0e30I1aCHOCTH,
oOpabaTsIBaTh U
WHTEPIPETUPOBATH
AKCIIEPUMCHTAIHLHBIC
JAaHHBIC.

OIIK-5.1 3HaeT OCHOBHBIE METO/IbI U ITPUEMBI
mpo600TOOPa M MPOOOIIOATOTOBKH
aHAJIN3UPYEMbIX 00BEKTOB, METO/IbI
paszaesieHus U KOHUEHTPUPOBAHUS BELIECTB;
OIIK-5.2 3naet TeopeTH4YEeCKruEe OCHOBBI U
MIPUHIIUITBI XUMHYECKUX U (PU3UKO-
XUMHUYECKHUX METOJIOB aHAJIU3a —
AIIEKTPOXUMHUYECKUX, CEKTPATIbHBIX,
XpOMOTOTpauyECcKuX;

OIIK-5.3 3naet MeToabI MICHTUPUKATUH
MaTeMaTUYE€CKUX ONMMCAHUN TEXHOJIOTUYECKUX
IIPOLIECCOB Ha OCHOBE AKCIIEPUMEHTAILHBIX
JTAHHBIX;

OIIK-5.4 Ymeet BbIOpaTh METOJ aHATIW3A IS
3aJlaHHOM aHaJIUTHYECKOH 3aJauu;

OIIK-5.5 YmeeT npuUMeHSITh METOIbI
BBIYMCIIATEIBEHON MAaTEeMaTHKU |
MaTeMaTU4YECKON CTaTUCTUKH JUIsl 00pabOTKU
Pe3yJIbTaTOB AKCIEPUMEHTA;

OIIK-5.6 Bnaneer meTogaMu MaTeMaTU4ecKoi
CTaTUCTUKH JUIsl 00pabOTKH pe3yIbTaTOB
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AKTHBHBIX U ITACCUBHBIX OKCIICPUMCHTOB.

WNudopmanrionHo-
KOMMYHUKAI[IOHHBIC
TEXHOJIOTUH IS
npoecCUOHAIBHON
JEATeIbHOCTH

OIIK-6. Cnnocoben
MMOHUMATh PUHITUTIBI
paboThl COBPEMEHHBIX
MH(POPMAITMOHHBIX
TEXHOJIOTUH U
WCII0JIb30BaTh UX IS
perieHus 3aaa4
poecCuoHAIBHOU
NS TENHHOCTH

OIIK-6.1 3naer u cobro1aeT HOPMBI
MH(POPMAITMOHHOM 6€30TaCHOCTH B
pohecCHOHANTBHOM IEATEILHOCTH;
OIIK-6.2 Ymeer pemiats HHKEHEPHO-
TEXHUYECKUE 331a4H U 33a]]a91

BBEIYHCIIUTEIBHON MaTEMaTHKH C IMIPUMCHCHUCM

COBPEMEHHBIX MPOTPAMMHBIX KOMIUIEKCOB H
SI3BIKOB TIPOTPAMMHUPOBAHHS;

OIIK-6.3 Bnaneer coBpeMEHHBIMU
WHGOPMAIIMOHHBIMH TEXHOJIOTUSIMH TIPH

cbope, ananuze, 00pabOTKe U MPEACTaBICHUN

uHpopmanuu
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4.3 HpO(l)eCCI/IOHaJ'IbeIe KOMIIETCHIIMA BBIITYCKHUKOB U HHAUKATOPLI UX JOCTHKCHUSA

OcHoBaHue
3anaga } OBLEKT MK OGIACTE Ko i Ko v HanmeHoBaHMe (mpoeccronanbHbIH
npodeccHoHaTbHON MHIUKATOpa JOCTHKEHUS CTaHJapT, aHAJIU3 OIBITA)
3HAHUS HanMmeHoBanue [IK
JEeSITEILHOCTH IK O0001IeHHbIE TPYIOBBIC
byHKIIH
Tun 3axa4 npogeccuoHATbHOM /1eSITeIbHOCTH: NPOEKTHBIM
Beinonnenue XHUMHYECKOE, XUMHUKO- ITIK-1 Cnocoben I1K-1.1 3naer nopsaok AnHanus TpedoBaHMI K
(byHIaMEHTATBHBIX U TEXHOJIOTUYECKOE OCYILECTBIISATh OpraHu3alui, npoheccHoOHaTbHBIM
MPUKIIAIHBIX paboT IIPOU3BO/ICTBO; TEXHOJIOTUIECKUI TUTAHUPOBAHUS U KOMIIETEHIIHSIM,
IIOMCKOBOTO, IIPOLIECC B COOTBETCTBUM | ITPOBEJICHUS MPEIbIBIISIEMBIM K
TEOPETUYECKOTO U CKBO3HBIE BUJIBI C pEerylaMeHTOM U TEXHOJIOTUYECKOTO BBIITYCKHUKAM HaTPaBJICHUS
AKCHEPUMEHTAIBHOTO npoheccHoHaTBEHON HCI0JIb30BATh mporecca. IIOATOTOBKH Ha PBIHKE TPYyAa,
XapakTepa ¢ LeIbIo NEeSITETHHOCTH B TEXHUYECKUE CPEICTBA IIK 1.2 Ymeer 00001IeHNEe 3apyOeKHOTO

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

MIPOMBIIIJIEHHOCTH (B cepe
opraHu3anvu 1 NpoBCACHUA
Hay4HO-
HCCIIEIOBATENILCKUX U
OIIBITHO-KOHCTPYKTOPCKHUX
pabot B obOmactu
XUMHUYECCKOTO 1 XUMHUKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

JUISL U3MEPEHUS
OCHOBHBIX ITApaMETPOB
TEXHOJIOTMYECKOTO
po1uecca, CBOMCTB
CBIPbS U IIPOAYKIIHMH.

HUCIIOJIBb30BaTh TCXHUYCCKUC
CPEACTBA ISl U3MEPEHHUS
OCHOBHBIX ITApaMETPOB
TEXHOJIOTUYECKOTO
mpolecca, CBOMCTB ChIpbs U
MPOAYKIIUH.

IIK-1.3 BnaneeT HaBbIKAMHU
OCYIIECTBIISITh
TEXHOJOTMYECKHI TTPOLIECC
B COOTBETCTBUU C
periaMeHTOM.

OTIBITA, TIPOBEICHHS
KOHCYJIBTALIUH C BEAYIIUMHU
paboTonaTensmu,
00beTMHEHUSMHU
paboToxareneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HaNpaBJICHUS TTOATOTOBKH.

[MpodeccronanbHbI cTaHIApT
40.011 «Cneuuanucr 1o
Hay4YHO-HCCJIEI0BATENbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkamy,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUThI
Poccniickoit denepanuu ot
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04.03.2014 Ne 121 H,
O06o006meHHas TpyaoBast
byHKIHS

A. IlpoBeneHue HaydHoO-
HCCIIEIOBATENLCKUX U
OTBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTJCIIEHBIM
paszenaM TEMBI.

A/02.5. OcymiecTBieHue
BBITOJTHEHUS SKCIICPHMEHTOB
1 ohopMIIeHHUS PE3yIBTATOB
HcCceI0BaHuM U pa3padOToK.
(ypoBeHb kBasIM(puKanmu — 5).

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

XHUMHUYECKOE, XUMHKO-
TEXHOJOTUYECKOE
MPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccnoHaIBHO T
JIeATEIIbHOCTH B
MIPOMBIIIIIICHHOCTH (B cepe
OpraHu3aIluy U POBEICHHUSI
Hay4HO-
UCCIICIOBATEILCKIX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obOnactu
XUMUYECKOTO U XUMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

I1K-2 I'oToB u3yuath
HayYHO-TEXHUUYECKYIO
uH(pOpMaIIHIO,
OTEYECTBEHHBIN U
3apyOeKHBINM OMBIT 110
TEMAaTUKE UCCIIEJOBaHUS

[TK-2.1 3naer nopsaok
BBICTPAUBAHUS JIOTHUECKHUX
B3aUMOCBSI3EH MEXKITY
pPa3IUYHBIMU
JIUTEpaTypHBIMU
HCTOYHUKAMU

[1IK-2.2 Ymeer
OCYILIECTBIISAThH TIOUCK,
00paboTKy 1 aHATH3
Hay4HO-TEXHUYECKOHN
nH(pOpMaINY IO TPOPUITIO
BBITIOJIHSIEMOM paboThI, B
TOM YHCJIE C IPUMEHEHUEM
COBPEMEHHBIX TEXHOJOTHI1

[1K-2.3 Bnageet HaBbIKaMu
oOpamieHus ¢ HayYHOU U
TEXHUYECKOM JIUTEpaTypou

AHanus TpeboBaHuH K
podeccnoHaTLHBIM
KOMITCTCHITUSIM,
HPEABSIBISIEMBIM K
BBIITYCKHUKAM HalpaBJICHHS
MOJITOTOBKH Ha PBIHKE TPY/a,
00o01IeHune 3apy0esKkHOTO
OTIBITA, TIPOBEICHHS
KOHCYJIBTALIUH C BEAYLIUMHU
paboTonaTensmu,
00BbEeTMHEHUSMU
paboToxareneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HaNpaBJICHUS TTOATOTOBKH.

[MpodeccronanbHbIN cTaHIAPT
40.011 «Cneuuanucr 1o
HAyYHO-HMCCIIEI0OBATEIHCKUM H
OTIBITHO-KOHCTPYKTOPCKUM
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pa3paboTkam»,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUThI
Poccniickoit denepanuu ot
04.03.2014 Ne 121 1,
O06o006meHHas TpyaoBast
byHKIHS

A. IlpoBeneHue HaydHO-
HCCIIEIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTJACIEHBIM
paszenaM TeMBI.

A/02.5. OcytecTBieHue
BBITIOJTHEHUS SKCIIEPUMEHTOB
1 o(hopMIIeHUS pe3yabTaTOB
uccaea0BaHuM U pa3paboToK.
(ypoBeHb KBasIM(pUKaLMK — 5).

Beinonnenue
(byHIaMEHTABHBIX U
MPUKIIAIHBIX paboT
MTOMCKOBOTO,
TEOPETHUYECKOTO U
HKCTIEPUMEHTATBHOTO
XapakTepa ¢ HeINbIo
OTIpe/IeIICHUS] TEXHUYECKHIX
XApaKTEPUCTUK HOBOM
TEXHUKH, a TAKXKe
KOMILJIEKCa paboT 1o

XHUMHUYECKOE, XUMHKO-
TEXHOJOTUYECKOE
MPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccrnoHaIBHO N
JIeATEIIbHOCTH B
MIPOMBIIIIIICHHOCTH (B cepe
OpraHu3aIluy U POBEICHHUSI
Hay4HO-
HCCIIEIOBATEIILCKUX U

I1K-3 Cnocoben
IIPOBOJUTH aHAIU3
CBIPBSI, MAaTEPUAJIOB U
rOTOBOM ITPOYKIUH,
OCYLIECTBJIATH OLEHKY
pe3y/nbTaTOB aHAIN3a

I1K-3.1 3Haet ocHOBHBbIE
MPUHIUTIBI, METOJIBI U
(OpMBI KOHTPOJIS
TEXHOJIOTUYECKOTO
mporiecca U KauecTBa
IPOAYKIIHH

I1K-3.2 YMmeer oLleHUTH U
UHTEPIPETHPOBATH
MOJTy4YE€HHBIC PE3YIbTATHI

Ananus TpeboBaHMi K
npodeccnoHaTLHBIM
KOMIIETEHIIHSIM,
MPEIbSBIISIEMBIM K
BBIITYCKHUKAM HaIPaBJICHUS
MOJITOTOBKH Ha PBIHKE TPY/a,
00o01IeHne 3apy0esKHOTO
OTIBITA, TIPOBEICHHSI
KOHCYJIBTALIUH C BEAYIIUMHU
paboTonaTensmu,
00BbEeTMHEHUSMU
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pa3paboTke OTIBITHO-KOHCTPYKTOPCKUX [1K-3.3 Bnaneer paboToaTerneii orpaciiy, B

TEXHOJIOIMYECKO paboTt B obnacTu COBPEMEHHBIMU METOJIaMU | KOTOPOU BOCTPEOOBAHBI

AOKYMCHTAaIUU XUMHYECCKOT'O U XUMUKO- aHaJIM3a CbIPpbs, MAaTCPUAJIOB | BBIITYCKHUKH B paMKax
TEXHOJIOI'MYECCKOI'O M KaueCcTBAa TOTOBOM HaIrpaBJICHUSA IMOATOTOBKH.
IIPOU3BO/JICTBA). MPOIYKIIUN

[MpodeccronanbHbI cTaHIApT
40.011 «Creunanucr 1o
HAyYHO-HMCCIIEIOBATEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUThI
Poccniickoit denepanuu ot
04.03.2014 Ne 121 1,
O06o006meHHas TpyaoBast
byHKIHS

A. IlpoBenenue HaydHoO-
HCCIIEI0BATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTJACIEHBIM
paszenaM TEMBI.

A/02.5. OcytecTBieHue
BBITIOJTHEHUS SKCIIEPUMEHTOB
1 o(hopMIIeHUS pe3yabTaTOB
HcceI0BaHuM U pa3padOToK.
(ypoBeHb KBasIM(pUKaMu — 5).
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Beinonnenue
(byHIaMEHTABHBIX U
MPUKIIAIHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO
Xapakrepa ¢ Lelblo
OTIpE/IeNICHUS] TEXHUYECKUX
XApaKTEPUCTUK HOBOMN
TEXHUKH, a TAaKkKe
KOMILIEKca padoT Mo
pa3paboTke
TEXHOJIOTMYECKON
JOKYMEHTaluu

XHUMHUYECKOE, XUMHKO-
TEXHOJOTUYECKOE
MPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccnoHaIBHO T
JIeATEIIbHOCTH B
MIPOMBIIIIIICHHOCTH (B chepe
OpraHu3aIluK U POBEICHHUSI
Hay4HO-
UCCIICIOBATEILCKIX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obOnactu
XUMHYECKOTO U XUMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

[TIK-4 Cniocoben
BBIOMPATh METOJ]
HAyYHOTO MCCIIEIOBaHMUS,
UCXOJS N3 KOHKPETHBIX
3aJ1a4, OpraHu30BbIBATH
€ro OCYIIIECTBIICHUE U
aHATM3UPOBATH
pe3yIbTaThI C
HCIIOJIb30BaHUEM
COBPEMEHHBIX METOJIOB
00pabOTKU JaHHBIX,
0(OPMITSITH MOJTydEeHHBIC
pe3yIbTaThl B BHJIE
0T4YEeTa, HAYYHOU
yOTMKaIY, TOKIa/a,
TOTOBUTSH (T10/T
PYKOBOJICTBOM)
JOKYMEHTHI K
MAaTEHTOBAHHUIO,
0(OpPMIICHHIO HOY-Xay

[1K-4.1 3naet coBpeMeHHbIE
MOJIXO/IbI K HAYYHOMY
UCCIIEJOBAHUIO

[1K-4.2 Ymeet oopmisaTh
[IOJIy4YE€HHBIE PE3YJIbTATHI B
BHUJIE OTUETA, HAYYHOU
myOJIMKaIK, TOKIIaaa

Ananus TpeboBaHMi K
npodeccnoHaTLHBIM
KOMITCTCHITUSIM,
HPEABSIBISIEMBIM K
BBIITYCKHUKAM HalpaBJICHHS
MOJITOTOBKH Ha PBIHKE TPY/a,
00o01IeHne 3apyoesKkHOTO
OTIBITA, TIPOBEICHHS
KOHCYJIBTALIUH C BEAYLIUMHU
paboToaTensmu,
00BbeTMHEHUSMHU
paboToxareneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIITYCKHUKH B PaAMKax
HaNpaBJICHUS TTOATOTOBKH.

[MpodeccronanbHbI cTaHIApT
40.011 «Creunanucr 1o
Hay4YHO-HCCIIEI0BATENbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUThI
Poccniickoit denepanuu ot
04.03.2014 Ne 121 n,
O06o0u1ieHHas Tpya0Bas

byHKIHS
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[1K-4.3 Bnaneer
COBPEMCHHBIMH MCTOJaMU
00pabOTKH JTaHHBIX

A. IlpoBenenue HaydHoO-
HCCIIEI0BATENLCKUX U
OTBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTJACIEHBIM
paszenaM TEMBI.

A/02.5. OcytecTBieHue
BBINOJTHEHUS SKCIICPUMEHTOB
1 o(hopMIIeHHUS pe3yabTaTOB
UCCIIeIOBAHUH U pa3pabOToK.
(ypoBeHb kBasM(puKanuu — 35).

Tun 3agau npodeccuon

AJLHOM AeATeJLHOCTH: HA

y‘lHO-HCCHCI{OBaTeﬂbCKI/Iﬁ

Beinonnenue
(byHIaMEHTATBHBIX U
MPUKIIAJHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCHEPUMEHTAIBHOTO
Xapakrepa ¢ Lelblo
OTpE/IeNICHUS] TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, a TAKKe
KOMILIEKca padoT Mo
pa3paboTke
TEXHOJIOTMYECKON
JOKYMEHTaluu

XHUMHUYECKOE, XUMHKO-
TEXHOJOTUYECKOE
MPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccnoHaIBHO N
JIeATEIIbHOCTH B
MIPOMBIIIJIEHHOCTH (B cpepe
OpraHu3aIluy U POBEICHHUSI
Hay4YHO-
HCCIIEIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obOnactu
XUMHYECKOTO U XUMHKO-
TEXHOJIOTHIECKOTO
IIPOU3BO/JICTBA).

[TK-5 Cnocoben
pa3pabaThiBaTh U
BHE/IPSATH
TEXHOJIOTUIECKHE
MpoI1iecChl B 00J1acTH
ANEKTPOXUMUIECKUX
MTPOU3BOJICTB U 3aAIIHUTHI
OT KOppO3UHU
MIPOU3BOJICTBEHHBIX
00BEKTOB

IIK-5.1 3HaeT 0OCHOBEI
pa3paboTku
TEXHOJIOTHYECKUX
MIPOIIECCOB HAHECECHUS
MOKPBITUH C 3aTaHHBIMH
cBOMcTBaMH B 00J1acTH
AIIEKTPOXUMHUIECKUX
MIPOM3BOJICTB

[1K-5.2 3naet ocHOBHBIE
METO/Ibl U TEXHUYECKUE
CpPEACTBA, IPUMEHSAEMbIC
JUISL 3QIUThI
METAJUIOKOHCTPYKIIUK OT
KOPpPO3HH

[TK-5.3 Ymeet onpenensth
TEXHOJIOTUIECKHE
napamMeTpsl MPOIECCOB

HaHECEHHUsI IOKPBITUH U

Amnanu3 TpeOoBaHUH K
podeccnoHATLHBIM
KOMITCTCHITUSIM,
NPEABSIBISIEMBIM K
BBIITYCKHUKAM HalpaBJICHHS
MOJITOTOBKH Ha PBIHKE TPY/a,
00o01IeHne 3apyoesKHOTO
OTIbITA, IPOBEICHUS
KOHCYJIBTALIUH C BEAYLIUMHU
paboTonaTensmu,
00BbEeTMHEHUSMHU
paboToxareneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HAIpaBJICHHUS TTOATOTOBKH.

[TpodeccronanbHbIN cTaHAAPT
40.011 «Crennanucr 1o
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AJIEKTPOCUHTE3A
XUMHMUYECKUX MPOIYKTOB,
aHaJIM3UPOBATh UX
B3aUMOCBSI3b C

3G HEKTUBHOCTHIO
mporecca, KaueCTBOM U
CBOMCTBAMM IOJIy4a€MBbIX
ITOKPBITUI

IIK-5.4 Ymeer
paCC‘-II/ITBIBaTI) OCHOBHBIC
XapaKTepUCTUKU
KOPPO3UOHHOTO TpoIiecca

IIK-5.5 Baaneetr meTogaMu
OTIpeIeTICHUsI OCHOBHBIX
TEXHOJIOTHYCCKUX
rapaMeTpoB MPOIECCOB B
o0Oactu
3J'ICKTpOXI/IMI/I‘IeCKI/IX
IIPOU3BOJICTB

IIK-5.6 Baaneer cnocobamu
3aIUTEI OT KOPPO3UU

Hay4YHO-HCCJIEI0BATENbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpy1a u
COLIMAJIBHOM 3aIUThI
Poccniickoit denepanuu ot
04.03.2014 Ne 121m.
Oo6o06uieHHas TpyaoBas
byHKIHS

A. IlpoBenenue HaydHo-
HCCIIEIOBATENBCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTJEIIEHBIM
paszzesaM TeMbI

(ypoBeHb KBaTUPUKALIHN — 5)

[MpodeccronanbHbI cTaHIApT
40.022 «Crenuanucr 1o
MEKTPOXUMUYECKON

3alUTe OT KOPPO3UU
JIMHEWHBIX COOPYKEHUHN U
00BEKTOBY, YTBEPKACHHBIN
puKa3oM Munucrepcrsa
TpyZAa U COUMAIIBHON 3alUThI
Poccniickoit denepanuu ot
«08» cenrsiops 2014 r.

Ne 614n.

C: PykoBoacTBO pabotamu 1o
AIEKTPOXUMHUUYECKOH 3allUTe
JIMHEMHBIX

COOPYKEHUM U 0OBEKTOB
(ypoBeHb KBaIHPUKAIIHN — 6)
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Beinonnenue
(byHIaMEHTABHBIX U
MPUKIIAIHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO
Xapakrepa ¢ Lelblo
OTIpEe/IeNIEHUS] TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, a TAaKkKe
KOMILIEKca padoT Mo
pa3paboTke
TEXHOJIOTMYECKON
JOKYMEHTaluu

XHUMHUYECKOE, XUMHKO-
TEXHOJOTUYECKOE
MPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccnoHaIBHO T
JIeATEIIbHOCTH B
MIPOMBIIIJIEHHOCTH (B cepe
OpraHu3aIuK U TPOBEICHHUS
Hay4YHO-
HCCIIEIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obOnactu
XUMHYECKOTO U XUMHKO-
TEXHOJIOTHIECKOTO
IIPOU3BO/JICTBA).

[TK-6 Cniocoben
BBIOMpATh 00OpyOBaHUE
1 TEXHOJIOTUYECCKUEC
napameTphl mpoiiecca
JUTSI DTIEKTPOXUMHUYECKUX
IIPOU3BOJICTB

[1IK-6.1 3naer
TEXHOJIOTHYECKOE
obopymoBaHue U MpaBuiIa
€ro 3KCIUTyaTalluy B
obnactu
SJICKTPOXUMHNYCCKUX
TPOU3BOJCTB

[IK-6.2 YmeeT nonbupath
TEXHOJOTUUYECKHE
mapaMmeTpsl Imporecca u
HCII0JIB30BaTh
HEO0X0IMMOE
obopynoBaHue

IIK-6.3 Baageer ocHoBamMu
MIPOEKTHPOBAHHSI
TEXHOJOTMYECKOM JIUHUH C
Y4eTOM
pecypcocOepekeHus 1
DKOJIOTHYECKOM
0€30IMacHOCTH MTPOIIECCOB

Ananus TpeboBaHMi K
npodeccnoHaTLHBIM
KOMIIETEHIIHSIM,
MPEIbIBIISIEMBIM K
BBIITYCKHUKAM HaIPaBJICHUS
MOJITOTOBKH Ha PBIHKE TPY/a,
00o01IeHne 3apyoesKkHOTO
OTIBITA, TIPOBEICHHS
KOHCYJIBTALIUH C BELYIIUMHU
paboToaTensmu,
00BbeTMHEHUSMHU
paboToxareneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIIMTYCKHUKH B paMKax
HaNpaBJICHUS TTOATOTOBKH.
[MpodeccronanbHbI cTaHIApT
40.011 «Crennanucr 1o
HAyYHO-HMCCIIEI0BATEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIN IIPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUThI
Poccniickoit denepanuu ot
04.03.2014 Ne 1211.
O06o006meHHas TpyaoBast
byHKIHS

A. IlpoBeneHue HaydHoO-
HCCIIEIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTJACIEHBIM
paszaenaM TeMbl

(ypoBeHb KBaIMPUKAIIHN — 5)
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[MpodeccnonanbHbIN cTaHIAPT
40.117

«Crnenuanmuct no
9KOJIOTMYECKOM 0€301acHOCTH
(B IPOMBILIIEHHOCTH)»,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUThI
Poccniickoit denepanuu ot
07.09.2020 1. Ne 569H.
Tpynosas pyHKIMSA

C/01.6 Ilposenenue
9KOJIOTMYECKOT0 aHAJIN3a
IIPOEKTOB PACIIUPEHUS,
PEKOHCTPYKIUH,
MOJIEPHU3ALUN JEHUCTBYIOIIUX
IIPOU3BOJICTB, CO3/1aBAEMBbIX
HOBBIX TEXHOJIOTUN U
00OpyIOBaHUs B OpraHU3aIAH
(ypoBeHb KBaTMPUKAIIHN — 6)
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5 AHHOTAIIUA PABOYUX ITPOT'PAMM JUCHHUIIJIMH, ITIPAKTUK U THA
5.1 lucuumIMHbI 00513aTeJIbHOM YacTH

AHHOTANUA padoyeil MPOrpaMmbl AUCUUIIIIMHBI
«HOCTpPaHHBIN A3BIK»

1. Ieab AUCHUIIMHBI — [IpHOOpeTeHne 00ydaromMUMHUCs 00Ie, KOMMYHUKAaTUBHOHN 1
podeCCHOHATBHON KOMIIETEHIIUHA, YPOBEHb KOTOPBHIX Ha OTICIBHBIX JTamax S3bIKOBOM
MOATOTOBKM  IO3BOJISIET  UCIOJIb30BaTh ~ MHOCTPAHHBIM  SI3bIK  NPAKTUYECKH KAk B
npodeCcCHOHANBHON (MPOM3BOJCTBEHHOM ¥ HAyYHOM) JEATEIBHOCTH, TaK H I IIeJIeH
caMm000pazoBaHMsI.

2. B pesyabTaTe H3y4YeHHUs JMCUMILIMHBI 00y4aroIMiiCs J0JI5KeH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U MHIUKATOPaMHU UX TOCTHKCHUS.

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

3nams:

- OCHOBHBIE  CIOCOOBI  COYETAEMOCTU  JIEKCUYECKUX  €IUHHI] U  OCHOBHbBIE
CJIOBOOOpPa30BaTEIBHBIE MOJICIIH,

- PYCCKHME DSKBUBAJIEHTHl OCHOBHBIX CJIOB U BBIPQXEHMM peuyd B Mpolecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

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

- MACCHBHYI0 M AaKTUBHYIO JIEKCUKY, B TOM YHCJIE€ OOLIEHAYyYHYIO U CHEIHAJIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATILHOW JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTrMHAIBHOMN JINTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CO CI0BapeM;

- BECTH IEPENUCKY Ha U3y4aeMOM S3bIKE C LEIbI0 MEXIMYHOCTHOTO U MEXKKYJIBTYPHOTO
B3aUMO/ICHCTBHS,

- BECTH PEYEBYIO JIEATEIIbHOCTh IPUMEHUTEIBHO K cpepe ObITOBON U podhecCHOoHATBLHOM
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YPOBHE MEXKJIMYHOCTHOIO M MEXKYJIbTYPHOI'O OOIIEHHS,
HaBbIKAMU M YMEHHUSIMU DPEUYEBOIl JIEATENbHOCTH NPUMEHUTENBHO K cdepe ObITOBOM U
npodeccrnoHaIbHON KOMMYHHUKAIMU, OCHOBAaMU IyOJIMYHON peuu;

- OCHOBaMHM pedeprpoBaHUs U aHHOTUPOBAHUS JIMTEPATYphl HA U3Yy4a€MOM MHOCTPAHHOM
S3BIKE.

3. Kpartkoe cogep:xaHue IUCHHUILTAHBI

Paszoen 1. I pammamuueckue u nekcuueckue mpyoHoCmu u3y4aemozo A3vlKd

1.1 CopspkeHne W W3MEHEHHE TJaroja-cBs3kd B (opmax HaCTOSIIETO BPEMEHHU.
Bunospemennbie ¢opmbl  riaroioB. OO6pa3oBaHue (GOpM  IPOCTBIX, MPOJOJIKEHHBIX,
nepPeKTHbIX U Nep(eKTHO-MPOJOHKEHHBIX BPpEMEH Tilarosia. BonpocutenbHble IpeyioKeH s B
pa3nuuHbIX BpemeHax. OOpazoBaHue OTpUIATEIbHBIX (JOPM TJIaroja B pa3iMdHbIX BpeMeHax.

1.3 Ob6pazoBaHue IPOCTHIX, MPOJIODKEHHBIX, MEPPEKTHBIX BPEMEH TJIAroJIbHBIX (opM U
ynoTtpebnenue Qopm crpamatenpHoro 3anora.l.4. BumoBpemeHHble (OpPMBI  TJIAroJioB.
OOpa3oBaHue MPOCTHIX, MPOJOKEHHBIX, NEPPEKTHBIX U NMEePPEKTHO-IIPOIOJIKEHHBIX BPEMEH.
BomnpocurenbHble MpeaoKeHus: B pa3audHbIX BpeMeHax. OOpa3oBaHue oTpuLATENbHBIX (Hopm
rJ1arojia B pa3JInyHbIX BpEMEHaX.

1.4 Tlpuuacrtus. Ilpuyactus Hacrosiiero u npouennero sBpemenu. Ilepdextasie Gopmbl
npuyactus. Mecto npuyacTuii B peaaoKeHuu. AOCOTIOTHBIN MPUYACTHBIA 000POT.



1.5 Undpunutus. @opmbl uHpuuutusa. IlpogomkeHHblii 1 neppekTHbIH UHPUHUTHUB.
Oynkuuu HMHQUHUTHBA B mnpemsiokeHud. OOpazoBaHue u ynoTpeOiieHne WH(OUHUTHUBHBIX
000pPOTOB THUIIA «CIOKHOE MOAJIEKAILEE)» U «CI0KHOE JIONOJTHEHUEY.

1.6 Monanpabie Tinaroibl. CTpykTypa npemioxkeHus. [IpuHIUIB c10BOOOpa3oBaHUSI.
Coxkpamenust (a06peBuarypsi). O603HaueHue natel [IpaBriia 9TeHUsT XUMHYECKUX 3JIEMEHTOB,
0003HaueHN U (HOopMyT HEOPraHWYECKUX COCIAMHEHUM W yPAaBHEHHM XHMHUYECKHX PEaKIUH.
[IpaBuna ureHus enuHul u3MmepeHus. [lpaBuna dTeHUs HAUMEHOBAaHUN OCHOBHBIX
OPraHNYeCKUX COCTMHECHUMU.

Pazoen 2. Pazeumue nHagvbikog umenus memamuieckux mekcmos

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenne B ClIeMaILHOCTD

2.1.2. I.1. Menneneen

2.1.3. PXTY um. JI1.1. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bl, HAY4YHbIE CTATbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas naboparopus. TexHuka 6e3onacHocTu B aboparopuu. M3mepenus B
XMUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexHonorus PapmaneBTHYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOaembl FKOJIOTUH.

2.2 Ilonsatue o Buaax ureHusd. [IpocMOTpoBO€ uTeHHE Ha NMpUMEpax TEKCTOB O XUMHHU,
H.N. Menneneese, PXTY um, .. Menneneena.

AXTUBH3AIMS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3 WMsyuvaromiee yTEHUE HAYYHBIX M HAyYHO-TIOMYISPHBIX TEKCTOB IO BBIOpAHHOM
CHEelMaIbHOCTH Ha mnpumepe TekcToB: «Hayka wu HayuHble MeTOIbD», «XHUMHYECKOE
npennpustiue», «COBpPEeMEHHbIE WHXEHEPHbIE TEXHOJOTUM», «XHUMHUYECKas JabopaTopHsl.
TexHnuka Oe3omacHocTH B jaboparopuu. M3mepeHuss B XuMuueckoil ipabopatopum», «XuMus
Oynymero. CoBpeMeHHbIe TEHACHLIUN pa3BUTHs Hayku», «buorexnosnorus. @apmalneBTHUECKUe
MIPOU3BOJICTBAY, «3eneHast xumus. [Ipobiembl skonorum.

Jlexcuyeckne  OCOOEHHOCTM ~ TEKCTOB  HAyYHO-TEXHUYECKOM  HampaBiIE€HHOCTH.
TepMHHONOTHS HAYYHO-TEXHUYECKOU JIUTEPATYphl HA U3y4YaEMOM SI3bIKE.

Pa3zoen 3. Ilpakmuka ycmuoti peuu

3.1 IIpakTHKa yCTHOM pedH 10 TEMaM:

3.1.1. «I'oBopum o cebe, 0 cBOe Oymymieit mpodeccum,

3.1.2. «Moi1 yHUBEpPCUTETY,

3.1.3. «YHUBEPCUTETCKHUN KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosoru4eckas pedb Mo Teme «o cebe um o Oyamymieit npodeccun». Jlekcuaeckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PeueBoil 3TUKET TNOBCEJHEBHOro OOIIEHUS (3HAKOMCTBO, IIPEJICTaBJICHUE,
YCTaHOBJIEHUE U TOJIep)KaHME KOHTAaKTa, 3alpoc M coollleHrne UHpopMaluu, no0yxaeHue K
NEMCTBUIO, BBIpAXKEHHE MTPOCHOBI, COTIACHs).

Oco0eHHOCTH TUAIOTUYECKOH peuH 0 MPOIIEHHBIM TEMaM.

Pazoen 4. Ocobennocmu s3vika cneyuanbHocmu

['pamMaTnyeckue TpyJHOCTHU SA3bIKA CIIEHUATbHOCTH:

4.1. 'pamMmaTHyeCcKUe U JIEKCUYECKUE TPYAHOCTH SI3bIKa CIIEIUAIbHOCTH:

Pa3nuunble BapuaHThI epeBoia NPUYACTHIl Ha pycckuil s3bIK. [IpuyacTHbIe 060POTHI U
MIpUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.

4.2. CocnaratenbHoe HakinoHeHHe. POpMBbI cocaaraTeIbHOr0 HaKJIOHEHHS B U3y4aeMOM
s3plke. MojanbHble TJarojbl M MX MCIOJIb30BaHHE B MPEAJIOKEHUSX B COCIIaraTelIbHOM
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HaKJIOHEHWH. Tumbl YCIOBHBIX IpEUIOKEHUH. BapuanTel mnepeBoja IpEUIOKEHUH B
cocllaraTeJIbHOM HAaKJIOHEHUU U YCIOBHBIX MnpeasokeHuid. [lopsiiok ciioB B NpeUIOKEHHU.
OMpatrnyeckue KOHCTPYKIIHUH.

4.3. U3ydyeHue mnpaBuil MepeBoja PazaUYHbIX (OpM HHOUHUTUBA U UHQUHUTUBHBIX
000pOTOB Ha PYCCKUH SI3BIK.

4.4 N3zyuyaroiiee yTeHNE TEKCTOB 110 TEMAaTHKE:

1) «JIaGopaTopus»

2) «/3mepenust B XUMU4ECKOM 1a00paTopum.

Crunucruyeckue OCOOCHHOCTH — CHEIMAbHOM  HAay4YHO-TEXHHYECKOW JIUTEpaTyphl.
Opranuzanus paboTel €O cHelUalbHbIMM cioBapsMu. [lonstue o pedepupoBaHuu u
aHHOTHPOBAHMM TEKCTOB M0 creuuanbHocTu. I[lomck HOBoOM wuHOpmanuu mnpu paboTe ¢
TEKCTaMHU U3 MEePUOAMYECKUX U3JaHUI U MOHOTrpaduil, UHCTPYKLUH, IPOCIIEKTOB U CIIPABOYHOM
JUTEPaTyphl 110 pacCMaTpUBAEMON TEMATHKE.

4. O0beM yueOHOH THCUHUIIINHBI

Cemectp
Bcero | > 3 4
Bun yuebnoit paboTsl
3E Axan. 3E Axan. 3E Axan. 3E Axan. 3E Axan.
4. 4. 4. 4. 4.
Obuast TpyroemMkocTE | o | 3540 (20 | 72,0 | 2,0 | 72,0 | 2,0 72,0 |3,0| 108,0
JMCHMILINHBI
Konrakruas padora— | 3 ¢\ 15901 09 | 320 | 09| 320 |09 32,0 [0,9] 32,0
ayIMTOPHbIE 3AHATHSA:
%;;Tmecm“a‘”‘m" 3,6 (1280109 | 320 | 09| 32,0 |09 32,0 |0,9] 32,0
Camocrosirennnas 44| 160 | 1,1 | 40 | 1,1 | 40 |1,1| 40 |1,1| 40,0
padora
Konrtakrnas 0.6 0.2 0.2 0.2
camocTosiTelbHas paboTa
CaMOCTOsTEIbHOE 4,4 1,1 1,1 1,1 1,1
M3y4YeHUE Pa3/IeiioB 159.4 39,8 39,8 39,8 40,0
UCHUTIINHEI
Buabl koHTpOJIA:
Bua xonrpous u3 YII + + +
OK3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonrakthHas pabora -
MIPOMEKYTOUHAS 0,4 - - - 0,4
arrecranus 1,0 B B B 1,0
[ToaroroBka K ’3K3aMeHy. 35,6 - - - 35,6
Bun nrorosoro 3ayer 3ayer 3ayer IK3aMeH
KOHTPOJISA:
B Cemectp
Cero
1 2 3 4
Bun yuebnoit paboTsl ACT
3E AcTtp. 3E AcTtp. 3E Actp. | 3 | Actp. 3E | p.
. . . E . u
UonEX T 9 | 243 | 2 | 540 | 2 | 54 | 2| 54 | 3 | 81
JTUCIUTLINHBI
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IIpooonscenue mabauyvi

KonrTakTHas padora —
ayJIUTOPHbIE 3aHATHSL:

3,5

96,75

0,8

24

0,8

24

0,
89

24

0,89

24

[IpakTrueckue 3aHATHS

(13)

3,6

96

0,8

24

0,8

24

0,
89

24

24

CamMmocTosTebHas
padora

4,4

120

1,1

30

1,1

30

1,
11

30

30,0

KonTakTHas
camocTosiTelbHasg paboTa

0,45

0,15

0,15

0,15

CaMoCTOSITEIILHOE
W3YYCHHUE Pa3IeiioB
OUCIIUIIIINHBI

4,4

119,5

1,1

29,85

1,1

29,85

11

29,85

30,0

Buabl koHTpOJIA:

Bua xonrpous u3 YII

IK3aMeH

1,0

27,00

1,00

27,00

KontaktHas pabGota —
IIPOMEXYTOYHAS
arrecranuda

1,0

0,30

[ToaroToBka K 3K3aMeHYy.

26,70

1,00

0,30

26,70

Bua utorosoro
KOHTPOJIA:

3auer

3auer

3auer

IK3aMeH

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

1 Heap nucuuniauHbl — GOPMUPOBAHUE Y CTYIEHTOB IIEJIOCTHOTO IPEACTABICHUS 00
HCTOpUYECKOM npouuioM Poccnu, ee mecte BO BCEMUPHO-HCTOPUYECKOM MPOLIECCE.
2 B pesyabTrare u3y4eHHs AUCHUILIMHbI 00YYAIOLIUICH 10JI2KEeH
Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:
VK-5.1, VK-5.2, VK-5.3, VK-5.6, YK-5.7, VK-5.11, YK-5.12, YK-5.13.

3nams:

— OCHOBHBIC HaAIIpaBJICHUA, HpO6J’I€MLI 1 METOObI HCTOpH‘ICCKOﬁ HAYKH;
— OCHOBHBIE JTallbl U KIIIOYEBLIE COOLITHS HCTOoOpUn Poccun u MHpPa; 0COOEHHOCTH
Pa3BUTHS POCCHUICKOTO TOCYIapCTBa, BBIAAIONIMXCSA JCATENIed OTEYSCTBEHHOW W BCeoOmIeH

HCTOPHH.
Ymemn:

— COOTHOCUTH OOIIME HUCTOPUYECKHE TMPOIECChI M OTACIbHbIC (DAKTHI, BBISBIATH
SBJICHUH W COOBITHIL,

CYIICCTBCHHBLIC YCPTHI

COLIMAJILHO-3HAYUMBIE ITPOOIJIEMBI;
— QopmynMpoBaTh M apryMEHTHPOBAHO OTCTaMBaTh COOCTBEHHYIO IO3UILIMIO IIO
pa3IMYHbIM NpoOIeMaM UCTOPHH.

Braoemy:

HUCTOPHUYCCKHUX HPOLCCCOB,

aHaAJIM3UPOBATh

— MNOpCACTaBJICHUSIMU 00 HUCTOPHUH KaK HayKE, €€ MCCTC B CHUCTCMC T'yMaHUTApHOIO

3HAHUS;

— OpCACTaBICHUAMU 00 OCHOBHBIX dTamax B HUCTOPUH YCJIOBCUCCTBA U UX XPOHOJIOTHH,
— KaTeFOpI/IaJ'II)HO-HOHﬂTI/II\/’IHBIM arrapaToM I/I3yqaeM0171 JAUCIHUIIIINHBI,
— HaBBIKaMM aHaJin3a HCTOPUUCCKUX NCTOYHUKOB.
3 KpaTkoe coaep:kaHue JUCHUIIMHBI
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Pazoen 1. Ucmopus 6 cucmeme coyuanvho-2ymanumapHuix Hayk. Ocnogel memooono2uu
ucmopuueckoi Hayku. QOcobennocmu cmanoenenus 2ocyoapcmeennocmu 6 Poccuu no
CPABHEHUIO C e8PONEUCKUMU PAHHECPEOHEBEKOBbIMU 20CYOaPCMBEaAMU

Mecro ucropum B cucreMme Hayk. lIpenmer mcropmueckoi Hayku. Posb Teopum B
no3HaHuu npouuioro. CymHocTh, (opmbl, (QyHKUMH uHcTOpUuYeckoro 3HaHus. I[lonstue
HUCTOPUYECKOTO HCTOYHUKA, KJIacCU(UKALMSI HUCTOPUYECKMX HCTOUYHUKOB. Mcrtopus Poccum —
HEOTbEMJIEMas 4YaCTh BCEMUPHOI UCTOpUHU; 00111ee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUU.

Antponorene3. Heonutuueckass peBosmonus. CouuanbHblii  cTpoil. Pasnoxenue
nepBoObITHOM oOmumHbL. HuBunuzanuu pesnero Boctoka. ['ocynaperBa antuunoctu. Haposisl
U JpeBHeMIINe rocynapcTa Ha Teppuropun Poccun. OtHorenes cnassH. Benukoe [lepecenenue
Hapo 0B B [II-IV BB.

Tpanuuuonusle  (GOpPMbI  COLMAIBHONM  OpraHU3allMyl  €BPONEHCKUX HAapoJOB B
JOTOCYIapCTBEHHBIN IepHOJA. BO3HMKHOBEHHE pPaHHECPEIHEBEKOBOW TI'OCYIAPCTBEHHOCTH B
EBpone.

OTHOKYJABTYPHBIE M COLMAIBHO-TIOJIUTUYECKHUE TPOLIECCHl CTAHOBJICHUS POCCHUICKOM
rocyngapctBeHHOCTH. Hawano poccuiickoit rocynapcrBeHHOCTH. Kuesckas Pyce. I[lpunstue
xpuctnancrBa. Pycckme 3emmm B XII — XIII BB. MoHroso-ratapckoe Hamectsue Ha Pyceh.
DKcIlaHcus B 3alajiHble U CeBepOo-3ala/iHble pyccKkue 3eMild. Bennkoe KHSKECTBO JIMTOBCKOE U
Pycckoe rocynapctso.

MecTo cpenHEeBEKOBbs BO BCEMHpPHO-UCTOpUYeckoM mpouecce. CkiaaplBaHHE OCHOB
HallMOHAJBHBIX TocyaapcTB B 3anagHoit EBpome. O6pasoBanue Poccuiickoro rocymapcTsa, ero
HMCTOPUYECKOE 3HAYECHUE.

Poccuss 8 XVI B. - XVII BB. V ucrokoB Hooro Bpemenu. OCOOEHHOCTH COCJIOBHO-
npenacraBuTenbHO MoHapxuu B EBpone um Poccuu. Hawamo XVII Beka — smoxa BceoOiero
eBporeiickoro kpusuca. CUHXpOHHOCTh KPHU3HCHBIX CUTyallMd B pasHbIX cTpaHax. «CMyTHOe
BpeMsi» B Poccun.

I'enesuc kanuramusma. Ero gopmsl U cocyiecTBoBaHuE ¢ 3jeMeHTaMH (eojanu3ma.
OcoOenHocT pa3nuyHbIX pernoHoB EBpombl. dopmupoBanue MupoBoro peiHka. [logbem
MaHy(QaKTypHOro Npou3BoAcTBa. POpMUPOBAHUE BHYTPEHHUX PHIHKOB.

I'enesuc camonepxkaBus B Poccuun. «Btopoe mznanue» kpenocruuuectBa — CoOopHoe
yinoxeHue 1649 r. u ropuguueckoe opopMiIeHHE KpenocTHOro npasa. Cekymspusalus pyccKou
KYJIbTYPBI.

Pazoen 2. Om Hosozo xk Hoeetiwemy epemenu. Poccutickas umnepus ¢ XVIII- nauane
XXe

Poccniickoe rocymapctBo B XVIII Beke — Beke MOJEpPHM3alMM W IMPOCBELICHUS.
Pedpopmbr Ilerpa | kax mepBas mONBITKA MOJEPHHU3ALMM CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoit umrnepun. OCHOBHBIE HAaINpaBJICHUS «EBPOIEU3ALMN» CTPAHbIL.
DBOJIIOIHS COITMANBHON CTPYKTYphI obOmiectBa. JlanpHeliee pacmmpenne rpanull Poccuiickoit
UMIIEPUH.

Uneiiuble u couuanbHO-noguTHueckue uUcToku IIpocBemenus. OCHOBHbBIE YepThI
IIPOCBETUTENBCKOM UICOJOTHH: YEJIOBEK M IOCYJIapCTBO, «ECTECTBEHHOE IIPaBO», dTUKA. Mnes
mporpecca Kak TOCIOJCTBYIOIIEE TEUEHHE B OOMIECTBEHHOW MbICHH. Poccusi B 3moxy
npocaelieHHoro adbcomorusma. Poccus u Espona B XVIII Beke. 3MeHeHust B MexayHaApOAHOM
1osoxeHnu Poccniickoil uMnepuu.

Poccus B XIX croneruun. Ilpombinuienssiii nepesopot B EBpone u Poccuu: oOlmiee u
ocobenHoe. Baxxnelimue ycnosus nepexona Poccun k muHAyCTpUaibHOMY OOLIECTBY — peIlIeHHE
KPECTBSIHCKOTO BOIIpOCa u OTpaHNYEHUE CaMOJIepKaBHsl. JnuTenbHOCTS,
HEIOCJIEI0BATEIbHOCTD, IMKJIIMYHOCTD Tpoliecca Oyp:kya3Horo pegopmupoBanusi. EBpomnelickast
peBomtonust 1848—1849 rr. toru, 3HaueHNe, HICTOPUIECKUE TTOCIICICTBUS.

Ponb cyObexkTuBHOTO (akTopa B IpeojojeHuH oTcraBaHus. Pepopmer XIX Beka, ux
sHayenre. OOmecTBeHHbIe ABMKEHNS B XX Beke.
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Poccus u mup Ha pyOexe BEKOB: HEPAaBHOMEPHOCTh U MPOTHUBOPEYMBOCTH PA3BUTHS.
OO01mre UTOTu POCCUIMCKON MOJIEpHU3alnU K Hadamy XX Beka.

CootHomienue nonutuueckux cuil B Poccum B Hauane XX Beka. Hapacranue kpusuca
camozepkaBusi. llepBas poccuiickass pepoorms. OOpa3oBaHHE TMOJUTUYECKUX TAPTHI.
l'ocynapcrBenHas nqyma Hadana XX BEKa Kak IEPBBIM ONBIT POCCHICKOIO IapiiaMeHTapHu3Ma.
CronbmuHckas arpapHas pegopma. IlepBas mupoBas BoiiHa u ywyactue B Hed Poccum.
OeBpanbckas peBoitonust 1917r. 1 KopeHHbIE U3MEHEHUS B OJUTHYECKON KU3HU CTPAHBL.

Pazoen 3. Bcemupno-ucmopuueckuii npoyecc u XX eex. Om cogemckozo 2ocyoapcmea K
cospemennou Poccuu

dopmupoBaHue M CYIIHOCTb coBeTckoro crpos (1917-1991rr.). Mapkcusm  kak
HJIC0JIOTUYECKAsi OCHOBA PEBOJIIOIIMOHHBIX MPEe0Opa3oBaHuil U poccuiickue peanuu. [loaroroska
u nobena OxkTa0pbckoro BoopyxkeHHoro Boccranusi B Ilerporpane. II Bcepoccuiickuit cnesp
CoBeToB M €ro pemeHus. OKOHOMHYECKas U COLMalbHAs IOJUTHKA OOJbIIEBUKOB.
I'paxnanckas BoitHa ¥ uHOcTpaHHas uHTepBeHUus. Cynpba u 3Hauenue HOlla. YTBepxnaenue
oJHOMAapTUitHON monuTuyeckor cucrteMbl. ObpazoBanne CCCP. Ilonutmyeckas OopbbOa B
naprun u rocynapctse. CCCP B ronel mepBbix nartuierok (koner 20-x rr. — 30-e rr.).
dopmupoBaHue pekuMa JU4HOM BiacTu CTajliHA U KOMaHIHO-aJIMUHUCTPATUBHON CUCTEMBI
ynpasieHus: rocynapctBoM. Totamurapusm B EBponie u CCCP: o0miee u ocodennoe. Baenrnss
nonutuka CCCP B 20-30-e¢ rr. desrensHocth Komunrtepna. CCCP Bo BTOpoil MHpOBOH u
Benukoit OteuectBenHoi BoitHe. Pemraromumii Bkiag Coserckoro Coto3a B pa3rpom gammsma.

N3meHeHne COOTHOLIEHNs CHII B MUPE IOCIIE BTOPOM MUPOBOM BOMHBL. Hauano «xomogHou
BoWHBY. «JlokTpuna Tpymsna» u «llman Mapmannay. @opMupoBaHre OUIIOJSIPHOTO MHUPA.
B3anMooTHOmIEHNs cO cTpaHamMu «HapoaHOU AemMokpaTtuuy. Cozganne CoBeTa SKOHOMHYECKOM
B3aumorniomomu. Koudnukr ¢ FOrocmaueit. Opranuzamust CeBepoaTIaHTHUYECKOTO JIOTOBOpa
(HATO). Coszpmanune Oprammzanuu Bapmasckoro poroopa. Boiina B Kopee. Tpymnoctu
nocieBoeHHoro pasutus CCCP. VikecTodeHHe MOJUTUYECKOTO peXUMa U HUICOJOTHYECKOTO
KoHTpoJs. llombiTku oOHOBIEHMS «rocymapcTBeHHOro comuanusma». XX cwe3n KIICC u
ocyxaeHue KynbTa InaHocty Cranuna. «OTTenens» B TyXOBHOU cdepe.

DOkoHomuueckue pedopMbl cepeauHbl 60-X ToJl0B, HPUYUHBI KX HE3aBEPILIEHHOCTH.
«l"ocynapctBo OnaromeHctBusi». IV u V Pecnyonuka Bo ®@pannun. O6pazoBanue u Pazsutue
OPI'. «OkoHomHueckoe uyno» fAnonuu. Pacnmaa xonoHuanbHON cuctembl. HeokoHcepBaTu3M
Benuko6puranuu. Peitronomuka B CIIA.

Hapacranue kpusucHbIX siBIeHUH B coBeTcKoM oOmiectBe B 70-¢ — cepenune 80-X roJoB.
Hogas Konctutyuus CCCP. Konuenuus «pa3uroro conuanuzma». Buemnsas nonuruka CCCP
B KoHIIe 60-X Hayane 80-X IT.: OT pa3psiAKU K 000CTPEHUIO MEKTyHAPOHOW 0OCTAaHOBKH.

«IlepecTtpoiika»: CyIIHOCTb, LI€TH, 3a/1a4i, OCHOBHBIE 3Tarbl, pe3yabrarbl. Pacnag CCCP.
O6pazosanue CHI'.

CraHoBieHHEe HOBOM poccuiickoi rocynapcTtBeHHOcTH (¢ 1991- mo Hacrosimiee Bpewmsi).
JlubepanbHass KOHLEMIUS POCCUHCKUX pedopM: Nepexol K PbIHKY, (opMUpoBaHUE
rpakJaHcKoro oOuiecTBa W NpaBoBOro rocyaapctBa. «lllokoBas Tepamus» IKOHOMHUYECKHX
pebopm B Hadanme 90-x TromoB. Koucturymus Poccumiickoit  ®enmeparuu  1993r.
MexHaunoHanbHble oTHOUIeHUs. [lonuTuyeckue maptuu M oOLIeCTBEHHBIE ABMXKEeHUs Poccun
Ha coBpeMeHHOM oJtamne. Poccus Ha nyrtu MonaepHuzauuu. Poccus B cucteme MHUpPOBOit
SKOHOMMKHU U MEXAYHApOIHBIX CBsi3ei. HOBbIE reonoJMTHUECKOe pealud B MUPE U UX BIHUSHUE
Ha BHEIIHIOK NMOJMTHKY Poccuiickoit denepanun.

4 O0beM yueOHOM TMCHUILTHHBI
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O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axax | Actp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,3 48 36
B TOM 4HcJje B opMe NPAKTHYeCKOil MOAT0TOBKH
(npu nanuuuu) ) ) )
Jlexinm 0,9 32 24
B TOM 4ucIie B (popme NpaKTUUECKONW NOATOTOBKH (npu Haiuyuu) - - -
[Tpaktnueckue 3anstus (113) 0,4 16 12
B TOM 4ucIie B popme NpaKTUYECKON NOATOTOBKHU (npu Haiuyuu) - - -
CamocrosiTesbHasi paboTa 1,7 60 45
KonTakTHas camocrosiTenbHas padoTa
(AmmK uz VII ons 3au / 3au4 c oy.) 17
CamMocTosATenbHOE N3YUYCHUE PA3/IeTIOB TUCIUTIINHBI (u1u Opyeue ’ 60 45
BUObL CAMOCOAMENLHOU pabombl)
Buja koHTpoOJIs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoOMeKyTOYHAsI ATTECTaIHs 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«IIpaBoBeneHue»

1 leap AucHUNIMHBI — OBJIAJICHUE OCHOBAMH MPABOBBIX 3HAHUH; (DOPMUPOBAHHE OCHOB
IIPaBOBOM KYJIBTYPBI U IPABOMEPHOTO NOBEAECHUS I'PaXKJaHUHA CTPAHBI.

2 B pe3ysbrare u3y4eHHs! AUCUUIJIMHBI 00YYAIOIIMIACH 10JI5KEH:

Ob6naaath ciaenyOIUMI KOMIETEHIUSIMU U UHAUKATOPaMH UX JTOCTHKEHUS:

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

3nams:

— OCHOBBI POCCHICKOW NpPaBOBOM CHUCTEMBI M POCCHICKOTO 3aKOHOJATEIbCTBA,
OCHOBBI OpraHU3aIMy U (PYHKIIMOHUPOBAHMS CY/IE€OHBIX M MHBIX TPABONIPUMEHUTEIBHBIX U
IIPaBOOXPAHUTEIBHBIX OPTraHOB;
— TMpPaBOBBIE W HPABCTBEHHO-ITUYECKHE HOPMBI B cepe mnpodeccruoHaabHOM
NEATENBHOCTH;
— IIPaBOBBIE HOPMBI, PETYJIUPYIOIIME OTHOIICHHE YEJIOBEKAa K 4YEJIOBEKY,
00LIECTBY, OKPYKaIOLIEH Cpene;
npaBa 1 00s13aHHOCTHU I'PaXIaHNUHA;
OCHOBBI TPYJIOBOT'O 3aKOHOIaTEIbCTBA;
OCHOBBI XO35HCTBEHHOTO MPaBa;
OCHOBHBI€ HAIIPABJICHHS] AHTUKOPPYINIIMOHHON IeATEIbHOCTH B PO
Ymemo:

— HCIIOJIB30BaTh JTUYECKHE M IPABOBBIE HOPMBI, PETYIHPYIOLIME OTHOILICHHE
YeJloBEeKa K 4YeJIOBEKY, OOIIECTBY, OKpYXKalolle cpele, MCIOIb30BaTh MpaBa U CBOOObI
YeJI0BEKa U I'pa)</IaHWHa IpU pa3paboTKe COLUAIbHBIX IPOEKTOB;

— HCIOJb30BATh M  COCTaBJIATh HOPMATHBHBIE M IPABOBBIE JIOKYMEHTHI,
OTHOCSIIMECS K MPO(ECCHOHAIBHON JEeSATENIbHOCTH, MPEANPUHUMATh HEOOXOIUMbIE MEPHI
K BOCCTAHOBJICHHIO HapYIICHHBIX IIPaB;

— peanu30BbIBaTh IIPaBa U CBOOObI UETIOBEKA U IpaKJaHUHA B Pa3IMYHbIX chepax
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KHU3HCACATCIIBHOCTH.

Braoemy:
— HaBBIKaMU MPUMEHEHUS 3aKOHO/IaTEIIHCTBA TP PEIICHUH MPAKTUICCKHUX 3a/1a4.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Ocnoswvt meopuu cocyoapcmea u npasa

1.1 OcHOBBI TEOpHM TOCYIApCTBA

1.2 OcHOBBI T€OpUU MpaBa

Pa3zoen 2. Ompacau nybauunoco npasa

2.1 OcHOBBI KOHCTUTYLIMOHHOTO MpaBa

2.2 OCHOBBI aJIMMHUCTPATUBHOIO IIpaBa

2.3 OCHOBBI YrOJIOBHOTO ITpaBa

2.4 Koppynuus Kak coluaibHOE U MPAaBOBOE SBJIEHUE B COBPEMEHHOM OOLIECTBE

2.5 OCHOBBI KOJIOTUYECKOTO MpaBa

2.6 HopmaTuBHOE mpaBOBOE peryaupoBaHue 3amuThl nHGopmaiuu. [IpaBoBbie OCHOBBI
3aIMTHI TOCYIapCTBEHHOM TaHbI

Pazoen 3. Ompacau yvacmnoeo npasa

3.1. 'paxgaHckoe MpaBo: OCHOBHBIE MOJIOKEHUS 00IIEH YacTH.

3.2. ABTOpCcKO€ UM TAaTeHTHOE TMpaBO W  [paBOBas  3allUTa  Pe3yJbTaTOB
WHTEJUICKTYaJIbHOM.

3.3. OcHOBBI X035UCTBEHHOTO (IIPEeANPUHUMATEIHCKOT0) MpaBa.

3.4. OcHOBBI CEMEMHOTO MpaBa

3.5. OcHOBBI TPYJOBOTO MpaBa

Pazoen 4. Ocobennocmu npasosozo pezynuposanusi NpogheccUoOHAIbHOU 0essmeIbHOCMU 8
OMOEeNbHbIX OMPACTIAX XUMUYECKOU NPOMBLULTIEHHOCU

4.1 OcHOBBl  HallMOHAJIbHOM  0OE€30MIaCHOCTH, TOCYAAPCTBEHHOM  MOJUTUKU U
3aKOHOJATENIBCTBO B 00J1acTH oOecreueHus AAepHO U painalluOHHONW O€301MaCHOCTH.

4.2 OcoOEHHOCTH TMPABOBOTO PETYIUPOBAHUA TpyAa pPaOOTHUKOB XUMHUUYECKOU
MPOMBIIICHHOCTH.

4.3 HopmaTtuBHO-IIpaBoBasi 0a3a peryjiMpoBaHUs XUMHUYECKOW M He(TeXHUMHUYECKOM
otpaciu B Poccun.

OO611ee KOJIMUECTBO pa3aeiioB 4.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh M CIUILIMHbI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[TpaxTuueckue 3anstus (113) 0,45 16 12
CamocrosiTesbHasi padoTa 2,1 76 57
KoHnTakTHas camocrositenbHas pabota 27 0,2 0,15
CaMOCTOSATEIbHOE N3YUYEHHUE Pa3/IeOB IUCHUIIINHEI ’ 75,8 | 56,85
Bua konTpoJs: 3auer
AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«Puiocopus»
1. Heab pucummiaunbl «Punocodpus» — chopMHPOBATh Y CTYACHTOB KOMIUIEKCHOE

MIPEJICTAaBJICHUE O POJIM U MecTe (PMIOCOPUH B CUCTEME T'yMaHUTAPHBIX, COI[MAIBHBIX H
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€CTECTBEHHbIX HayK, IO3HAKOMHUTb UX C OCHOBaMHU (UIOCO(PCKOro 3HaHUS, HEOOXOIMMBIMH IS
pEILIeHUs TEOPETUUECKUX U MPAKTUYECKUX 3a/1ad.

2. B pe3ysabTare u3y4eHHsl AUCUUIJIMHBI 00yYAKOIIMIACH 10JI5KEH:

OO6samate ClIenyOUMMHA KOMIIETCHIMSAMUA U WHIUKATOpaMu ux aocTmwkeHus: YK-5.4,
VYK-5.5, YK-5.8, YK-5.9, YK-5.14.

3nams:

OCHOBHO€ COJIep>KaHue TJIaBHBIX (PUIOCO(CKUX LIKOI W HANpaBICHUM, NMpeacTaBUTENeH
TUX IIKOJ, CBSI3b M pa3jinuue uX QUIOCOPCKUX HJIEH, CBSI3b HCTOPUKO-PHIOCO(CKUX
KOHLIEIIIUH C COBPEMEHHBIMU NPOOJIeMaMi UHIUBUYalbHON U OOIIECTBEHHON KU3HU;

Ymemns:

MOHUMATh U AHAIU3HPOBATh MHUPOBO33PEHUYECKHE, COIMAJIbHbIE U WHIUBUAYaJIbHbIE
poOeMbl COBPEMEHHOM JKM3HU; TPAMOTHO BECTH JUCKYCCHUIO, aHAJIU3HPOBATH OCOOEHHOCTHU
MEXKYJIbTYPHOTO B3aMMOJEHCTBHSI, OOYCIIOBJICHHbIE DPA3IUYHUEM 3TUYECKUX, PEUTHO3HBIX U
IIEHHOCTHBIX CHCTEM, OINHUpasCh Ha HApaOOTaHHBIA B HCTOpUU (QuiIocohuu MaTepHa,
MPUMEHSTH MOTy4eHHbIE PHIIOCO(CKUE 3HAHUS K PElIeHHI0 PO eCCHOHATbHBIX 331a4;

Braoemy:

IpecTaBiIeHUsIMHU 0 GUI0COPUHN KaKk HAyKe U CUCTEME LIEHHOCTEH, €€ MECTE B CUCTEME
I'YMaHUTapHOIO 3HAHUS; OCHOBaMM (DUIOCO(PCKOTO MBIIUIEHHS; KaTeropuajibHbIM ammapaToM
M3y4aeMoON AMCUUILIUHBI, (UIOCOPCKUMU METOJAaMH aHajIu3a Pa3IM4YHbIX MPOOIeM, HaBbIKaMu
¢unocopckoi  KymbTypbl IS BBIPAOOTKH  CHUCTEMHOTO, IICJIOCTHOTO  B3TJIsga  Ha
NEUCTBUTENBHOCTh U MECTO XMMHUH U XMMHUYECKON TEXHOJIOTUU B LEJIOCTHOW KapTHHE MUpA.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

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

Pazoen 1. Ocnosnvie gpunocogckue wikonwl

AnTtnuHas ¢uiocopus (mocoxparuku, coductel, Coxpar, [demoxpur, [lnaToH,
ApucroTenb, 3JUIMHUCTHYECKU-pUMCKas ¢uiocodus). OcHOBHbIE NMPOOIEMBbl CpPEIHEBEKOBOM
¢unocopun u snoxu Bozpoxaenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemenkas kinaccuueckast ¢punocodust. Pycckas dpunocodus XIX —
XX BB. OcHOBbl MapkcucTckoi ¢unocopun. OCHOBHBIE HAIpPABIEHUS COBPEMEHHOM
¢bunocodpun.

Pazoen 2. @unocogpcrue xonyenyuu 6imus u nO3HAHUS

[Ipo6nema ObiTust B uctopuu ¢uinocopuu. IloHATHS MaTEpUATBHOTO W HACAIBHOTO.
OcHoBHble (unocockue HampaBiIeHUs: MaTepuaiu3M U uaeanusM. [IpuHiun riaoOanbHOro
3BOJIFOIIMOHM3MA B COBPEMEHHOM HAyYHOW KapTUHE MUpA.

KoHuenuuu npoctpancTBa U BpeMEHU B UCTOPHUH (pustocoduu U HayKu.

[Ipoucxoxaenue cozHanus. Posb Tpyna B mpoUCXOXKICHUH co3HaHusA. Maeanuctuueckue
U MaTepuajgucTHueckue KoHuenuuu co3HaHus. Co3nanume u Mmo3r. Co3HaTenpbHOE U
6ecco3HarenbHoe. Co3HaHue U s3bIK. CO3HAHHUE U CAMOCO3HAHHE.

Konuenuuu rHOCeosoruu B UCTOPUM  (QuUIOCOPHUM: CEHCyaau3M, pallMOHAIHU3M,
CKENTHUIM3M, arHOCTUIM3M, KOHIIETIHS BPOKIEHHBIX UAEH, aipuopu3M. J(HaaeKkTuka no3HaHus:
YyBCTBEHHOE U palnoHagbHOE. OCHOBHbBIE TEOPUU UCTHUHBI.

Pa3zoen 3. Ilpobnemvbl yenosexa 6 ghunocogpuu

Yenosek kak npeamMer guiiocodcekoro aHanusa B ucropuu guiocoduu. [Ipoucxoxnenue
YeJloBeKa: IPHUPOJIHbIE W COLMAlbHbIE YCIOBUS aHTpomocoluoreHe3a. buonormueckoe u
colManbpHOE B yesoBeke. UHIMBUA, MHAUBUAYAIBHOCTD, TIHYHOCTD.

CMbICH KU3HU M NIpeAHa3HaueHue udenoBeka. JKus3Hb, cMepTh, OeccMmepTue. [IBrxeHue
HEHaCWIHs, €ro poJjib B coBpeMeHHOW xu3Hu. llenn u wnenHocrtu. Cpobona BoiM U
OTBETCTBEHHOCTh JINYHOCTU. HpaBCTBEHHBIE, PEIIMTHO3HBIE, 3CTETUYECKUE LIEHHOCTH.

Pazoen 4. @unocogus ucmopuu u odwecmsa

YenoBek B CHUCTEME COLHAILHBIX CBs3ed. JIMuHocTh ©M  Maccel, cBOOOJa H
HeoOxomuMocTh. Pumocodus uctopuu: (GopManMoHHAsS W [UBUIM3ANMOHHAS KOHIICTIIIHHI
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ucropuyeckoro paszputus. [Iporpeccucrckue M HUKIMYECKHE MOJAEIH pa3BUTHs. [1oOanbHbIE
npo0ieMbl coBpeMeHHOCTH. KoHIenuys ycToidruBOro pa3BUTHS U CLIEHAPUH OyAyILEro.

ObmectBo u ero crpykrypa. CouuanbHas, NOJUTHYECKas U JTyXOBHas cdepbl
obmectBa. Konnenuuu rocynapctsa B uctopuu ¢punocodcekoit Mpiciu. I'paxkganckoe 00111ecTBo
U IIPaBOBOE TOCYIapCTBO.

Pazoen 5. @unocogcrue npobaremvl Xumuu u XuMuiecko mexHoa02uu

Hayunoe u BHeHayuHoe 3HaHHe. CTpyKTypa HayYHOrO 3HAHHUS, €r0 METOJbl U (HOPMBI.
Hayunble peBosirolind M CMEHa TUIIOB paluoHalIbHOCTH. Hayka B coBpeMeHHOM Mupe. DTHKa
HayKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHomIeHUsT Haykd M TexXHUKU. ColMalibHbIE MOCJIEACTBUS HAYYHO-
TEXHUYECKOTO Iporpecca. OTHUYECKHE U DSKOJOTMYECKHE HMIIEpaTHBbl Pa3BUTHS HAyKH H
TEXHUKH.

MecTo XMMUHU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoOiieMa XUMUU KaK HayKu U
npousBojacTBa. llenn wu  3amaunm  xumudeckol  texHosorumu. Crnenupuka  XUMHKO-
TEXHOJIOTHYECKOIr0 3HaHMS: (PyHAaMEHTAIbHOE U NPUKIIAIHOE, IMIUPUUYECKOE U TEOPETHUUECKOE.

4. O0beM yueOHOMH THCHUTILTHHBI

Buapr yue6HO# paboThI 3E Alflaﬂ' A(EITP'
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 4 144 108
KoHnTakTHasi paboTa — ayIMTOPHBIE 3aHATHS 1,33 48,4 36,3
Jlexuu: 0,89 32 24
[IpakTHueckue 3aHATHS: 0,44 16 12
CamocrosiTesibHas padora: 1,67 60 45
CaMOoCTOSATETPHOE N3YUYCHUE Pa3/IeIOB AUCITUTUIMHBI 1,67 60 45
Bua konTpoas: JK3aMeH
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«OCHOBBI 3JKOHOMMKH H yIIPABJICHUS NPOU3BOJICTBOM»

1 Heap AUCHMIVIMHBI — TIOJYyYEHME CHUCTEMbl 3HAaHUH 00 SKOHOMHYECKHX
3aKOHOMEPHOCTSAX  (PYHKIIMOHUPOBAHUSA  IMPOMBIIUIEHHOTO  MPOM3BOJACTBA B  CHCTEME
HAIlMOHAJILHOM SKOHOMHUKH, (OPMUPOBAHHE AKOHOMHUYECKOIO MBIIUIEHUS W HCIOJIb30BaHHE
ITOJTY4EHHBIX 3HAHUH B IPAKTUYECKOU NEATEIBHOCTH.

2 B pe3yabraTe H3yYeHHUs] JTUCHUILIUHBI 00YYAIOLIUIICA 0JI/KEH:

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

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

OIIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.6

3nams:

- OCHOBBI SKOHOMHUYECKOU KYJIbTYpPBI, B TOM YHClie GPUHAHCOBON I'PaMOTHOCTH;
- OCHOBBI POCCUICKON MPABOBOM CUCTEMBI M POCCHICKOTO 3aKOHOAATENBCTBA, IIPABOBBIE U

HPaBCTBEHHO-3TUYECKHE HOPMBI B cpepe npodhecCuoHATBbHOM JesITeNbHOCTH;

- IPaBOBbI€ HOPMBI, PETYJIUPYIOIINE OTHOIIIEHUE YEJIOBEKa K YeJIOBEKY, OOILECTBY,

OKpYKaIOIIEH CpeJe;

- OCHOBHBIE KaTE€rOPUH U 3aKOHBI SKOHOMUKH;

- OCHOBBI S)KOHOMHYECKOM IEATEINBHOCTH NPEIIPUSTHS, ET0 CTPYKTYPY U OTPACIIEBYIO
creuu@uKy; Kinaccu(puKauio NpeaAnpusI T 10 IPaBOBOMY CTaTyCy;

- COJIep’KaHue ITaroB pa3pabOTKH ONEPATUBHBIX IIAHOB Pa0OThI IEPBUYHBIX
ITPOU3BOJICTBEHHBIX IIOAPaA3ICIICHUN.
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Ymemns:

- HCTI0JIb30BaTh 3HAHUSI OCHOB 3KOHOMUKH IPU MPUHATUA OOOCHOBAHHBIX PEILIEHUN B

Pa3IMYHbIX 00JACTIX AESITEIbHOCTH;

- HCTI0JIb30BaTh 3HAHUSI OCHOB 3KOHOMUKH IPU PELLIEHUHU POU3BOACTBEHHbIX 3a/1a4;
- OCHOBaMH XO3HCTBEHHOT'O U 3KOJIOIMYECKOIo IpaBa;
- IPOBOJUTH TEXHUKO-3KOHOMUYECKUH aHaIN3 UHKEHEPHBIX PELICHUI.

Braoemy:

- HaBBbIKAMH BbIOOpA SKOHOMHYECKU 0O0CHOBAHHBIX PELIEHUHN B pa3IMYHbIX 00JIACTIX

AKHU3ZHEJESTEIbHOCTH;

- METOJaMH pa3pabOTKU IPOU3BOJCTBEHHBIX IPOTPAMM U IUIAHOBBIX 3aJaHUH [

MEPBUYHBIX MPOU3BOJICTBEHHBIX MOIpa3AeieHUl;

- HaBBbIKAMH BbIOOpA SKOHOMHYECKH 000CHOBAHHbBIX PEIICHUIN C YIETOM UMEIOLIUXCS

OTpaHUYECHUN.

3 Kparkoe coaepxxanue TUCUMIIIMHBI

Pazoen 1. Beeoenue. Ocrogvl pbiHOUHOU SKOHOMUKU

Tewma 1: DOxoHOMUYECKHE MOTPEOHOCTH, Oyiara U pecypchl. DKOHOMHUYECKHE CUCTEMBI U
ux  cymHocTb.  OOmIeCTBEHHOE  MPOM3BOACTBO M OSKOHOMHUYECKHE  OTHOLICHHS.
[IpousBojcTBEHHBIE  BO3MOKHOCTH  OOIECTBA H  OJKOHOMHUYECKHMU  BbIOOp. KpuBas
IIPOM3BOJICTBEHHBIX BO3MOXKHOCTEH. 3aKOH YObIBalOIIEW MpelelnbHON MOJe3HOCTH. THMbl U
MOJENU HKOHOMUYECKUX CHUCTEM. OJEMEHT 53KOHOMUYECKOW cHucTeMbl. TpaaulroHHAas
sKOHOMMUecKas cuctema. CoOCTBEHHOCTh: (POPMBI U IyTH UX MPeoOpa3oBaHUs.

Tewma 2: PeiHOUHBIN MeXaHU3M crpoca U npeiokeHus. CoBeplleHHas U HECOBEPIICHHAs
KOHKypeHUIUU. ToBapHbIM (PBIHOYHBIM) THI OOLIECTBEHHOro Mpou3BojAcTBa. CyIIHOCTh H
YCIIOBUS BO3HUKHOBEHHS PbIHKA. BUbI pHIHKOB U UX CTpyKTypa. OyHKIMH pbIHKA. ToBap u €ro
cBoiictBa. Cripoc U npeuioxKeHre Ha pbiHKe. [IoHATHE «3aCTUUYHOCTBY. DJACTUYHOCTH CIIpoca
U TpeIoKEeHUs, ToueyHas u JjyroBass. CoBepllieHHass W HECOBEPIIEHHAs KOHKYpPEHLIHU.
Mounononus. Makcumuzanus npuOblid MOHONOJUCTOM. OUronous.

Tema 3: [loHsiTHE HAUMOHAIBHOW OSKOHOMHKH, OCHOBHBIE MAaKpOIKOHOMHYECKHE
nokazarenu. [IOHATUS COBOKYIHOTO CHpOCa W COBOKYIHOTO MpeNIoXKeHHs, (aKTOphbl,
BIMSIONINE Ha WX uW3MeHeHus. [loTpebneHuss u cOepekeHus. IKOHOMUYECKHM KpyrooOopoT.
[IpousBoacTBo, 00MeH u pacupeneneHue. [loTpedbnenue, coepexenne, HMHBECTUIIMA TOBApOB U
YCIIYT.

Tewma 4: ®unancoBas cucreMa U (pUHaHCOBas MOJUTHKA oOuiecTBa. ['ocynapCTBEHHBIM
OIODKET W rOCyIapCTBEHHBIN noar. Hamoru u HamoroBas cucrema.

Paszoen 2. Jxonomuueckue ocnoguvl ynpasnenus npouzgoocmeom

Tema 5: [lpeanpusarue kak CyOBEKT PHIHOYHOTO XO3SIMCTBA. JKOHOMUYECKHE 3aKOHBI U
OCOOCHHOCTM HUX IMpOSABIIEHUS Ha npeanpuarud. Ponp  crenuanucra  XUMHUYECKOU
npoMmblnieHHocTu. Ilpennpusitue B cucreme pblHOYHOM SKkoHOMUKH. llpennpustue — kak
CyOBEKT ©  OOBEKT TPEINPUHUMATEIHLCKOW  JCATEIBHOCTH. 3aKOHOJATeNbHas  0aza
MpeaNPUHUMATENbCKON edaTenbHocTi. HopMmaTHBHO-IIpaBOBbIE aKThl, pErJaMEHTHPYIOIINE
NeSITeNbHOCTh npennpusaTus. OpraHu3alMOHHO-TIPABOBbIE (OPMBI  MPEANPUHUMATEIHCKON
NEeSITeIbHOCTH U KPUTEPUU UX BbIOOpa. POpMbI COOCTBEHHOCTH. BHENIHSISI ¥ BHYTPEHHSIS cpesia
MPEANPUATHS.

Tewma 6: MatepuanbHo-TexHudeckass 0a3a mnpousBojacTBa. CblpbeBass U TOIUIUBHO-
sHepreTuueckas 0aza XUMHUYECKMX MNpou3BOACTB. Ilpon3BojicTBeHHass mporpaMma H
MIPOM3BOJICTBEHHAs! MOIHOCTH IpeanpusiTus. KauecTBO U KOHKYPEHTOCIOCOOHOCTh MPOIYKIIUH.
DOKOHOMHYECKOE€  OOOCHOBaHME BbIOOpa ChIpbS U TOIUIMBA.  PecypcocOepexeHue.
AnbTepHaTUBHBIE HCTOUHUK ChIpbs U dHEpruu. Opranuzanus CKJIaJckoro Xo3sucTaa.

Tema 7: MaTepuabHO-TEXHUYECKHE pecypcebl MPEATPUATHS. OcHoBHbIE
MIPOM3BOJICTBEHHBIE (POH]IBI XUMUYECKUX MPEANPUATUIN: TOHATUE, KIaCCU(PUKAIUSA U CTPYKTYpA.
[lonsiTie M CTPyKTypa OCHOBHBIX cpeAcTB. OILlEHKa OCHOBHBIX CpeACTB. MeTo/bl OLEHKH
OoCHOBHBIX (QoHJI0B. [lokazaTenu ucnonb30BaHUsl OCHOBHBIX ITPOU3BOJICTBEHHBIX (hoHI0B. U3HOC
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U aMopTH3alus OCHOBHBIX (oHJI0B. OneHka 3((HEKTUBHOCTH HCHIOIb30BAHUS OCHOBHBIX
IIPOM3BOJICTBEHHBIX (POHI0B. Bocmpon3BoAcTBO OCHOBHBIX cpencTB. OOOpOTHBIE CpeAcTBa
MPENNPUATHS: TIOHATUE, COCTaB U CTPYKTypa. Mcrounuku ¢popmupoBanus o0OpOTHBIX CPEACTB.
O6opaunBaeMOCTh  OOOPOTHBIX CpeAcTB. MarepuanbHble 3amacbl Ha  IPEIIPUSTHH.
Ompenenenue MOTPEOHOCTH B 0OOPOTHBIX CPEICTBAX.

Tema 8: TpynoBsie pecypcsl npennpusatusd. llepcoHan npeanpusaTvs U €ro CTPyKTypa.
OcCHOBBI OpraHuzaluy Tpyjaa Ha npeanpusTui. (H(eKTUBHOCTh UCHOIB30BAaHUS MEPCOHANa U
pabouero BpemeHu. [Ipom3BoauTensHOCTh Tpyda W omiara Tpyna. Opranuzanus 3apaboTHOM
mwiatbl Ha npeanpusTui. CoctaB M CTPYKTypa HMPOMBIIIJIEHHO-IIPOU3BOACTBEHHOTO MEpPCOHAIA.
[Ipou3BOIUTENBHOCTh TPYyZa: MOHATHUE, MIOKA3aTENU U METO/bl U3MepeHus. UnauBuayansHas u
oOliecTBEeHHasl ~ MPOU3BOJAUTENBHOCTh  Tpyna. PesepBl U (akTopbl  IMOBBILIECHUS
MIPOU3BOIUTENBHOCTH Tpyaa. @OpMbl, CUCTEMBI U pa3Mep OIUIAThl Tpy/Ja Ha MPEANPUSTUH.

Pa3zoen 3. Texnuxo-3KkoHOMUYECKUTI AHATUZ UHIHCEHEPHBIX peLleHUll

Tema 9: Jloxoasl 1 pacxobl Ha IPOU3BOACTBO, U PEANM3ALNIO IPOTYKLIUN IPEIIPUATHUS.
W3nepxku mpoW3BOACTBA TMPOAYKIHH (Ce0ECTOMMOCTh), NPHOBUIb, PEHTAOETBHOCTD |
ueHooOpazoBanue. Ilonstue 3arpaTsl Ha MPOU3BOACTBO U peaIM3aALUI0  HPOAYKLUUU
(cebectoumocth). Buael u 3Hauenue kiaccuukauuu 3arpar. CTpykTypa 3arpar Ha
MIPOM3BOJICTBO M pealu3alMi0 NPOAYKUUU. TEeXHHKO-dIKOHOMUYECKUN aHajIu3 HHKEHEPHBIX
pemenuit. OCOOEHHOCTH pacyeTa 3aTpaT Ha NPOM3BOJACTBO W peATU3ANMI0 MPOIAYKIIMU B
KOMIUJIEKCHBIX Mpou3BoAcTBaXx. OCHOBHbIE IyTHM CHMXKEHHUS 3aTpaT Ha IPOU3BOJICTBO
nponykuuu. Jloxonsl npeanpusitus. Ilonstue npuObuin U A0XoJa HPENIPUSITHS, METOABI UX
pacuera. PentaOenbHOCTh, €€ BUIbI U MeETOAbl pacyera. IlyTm mnoBblieHUs OpUObUIM U
peHTa0enbHOCTH Ha IPEAIPUITUSX.

Tewma 10: LlenooOpa3zoBanue u 1ieHOBas MoiuTuKa. lleHa Ha MPOAYKUMIO M HPHUHLIMIIBI
neHooOpaszoBanus. Bunel neH. CTpykTypa LeHbl, cucTeMa 1ieH. B3auMOCBsI3U 1LIEH U U3JIEpIKEK.
IlenoBas nonutHka. PazpaboTka 1IeHOBOM CTpaTeruu.

Tema 11: ®uHAHCOBO-KpEIUTHBIE OTHOILICHUSA NpEANPUITHI 51 cucrema
Hanoroo6noxxenus. llonarue, coctaB U CTpyKTypa (uHAHCOB mnpeanpusatus. I[IpuHIUIBI
Hajoroo6noxxenusa. Hanorum u miatexu, yCTaHOBJIEHHbIE 3aKOHOJATEIbLCTBOM: BU[bI, CTaBKH,
00BEKThI HAJIOTOOOJIOKEHHSI U CPOKH YIIJIAThI HAjlora B OKOJIKET.

4 O0beM yueOHOM TMCHMILTHHBI

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axan | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexinm 0,44 16 12
[TpaxTuueckue 3anstus (113) 0,44 16 12
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTeJibHas paboTa 2,10 75,6 56,7
KoHTakTHas camocrosiTesnibHas padoTa 0,4 0,3
2,10
CaMOCTOSTENbHOE N3YUYEHUE Pa3/IeIOB AUCHUIIIMHbI 73,6 56,7
Buja nToroBoro KOHTpoJIsi: 3ader c onleHKOM

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«ConnajabHO-IICUX0JI0THYECKHE OCHOBBI PA3BUTHS JIHYHOCTH
1 Heap aucuMmimHbl — (QopMUpPOBaHUE COIMATIBLHO OTBETCTBEHHOW JIMYHOCTH,
CIOCOOHOM K CaMOOpPraHM3aliy U Pa3BUTHIO, YMEIOIIEH BBICTPaUBaTh U PEaIN30BBIBATh CBOIO
KU3HEHHYIO CTpaTervo, CIOCOOHOW YIpaBisTh CBOMM BpPEMEHEM B HOBBIX COLMAJbHBIX
peayiusax, B YCIOBUSAX HENPEPBHIBHOIO OOpa30BaHHSA, YMEIOIIEH OCYILECTBISATh COIMAIbHOE
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B3aMMO/ICHICTBUE U PEATIM3OBBIBATH CBOIO POJIb B KOMAH/IE.
2 B pe3ysabTare u3y4eHHs] AUCUHUILJIMHBI 00YYAKOIIUICH 10JIKEH
OO6usamate CaeAYIOMUMHI KOMITETEHIIUSIMU ¥ HHAUKATOPAMH UX JOCTHKEHUS
VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-3.6, VK-5.10, VK-6.1, VK-6.2, VK-6.3,
VK-6.4, VK-6.5, YK-6.6, YK-9.1, YK-9.2, VK-9.3,
Buame:

— CYIIHOCTBH MPOOJIeM OpraHu3aIliyd U CaMOOPraHU3AIMHU JIUYHOCTH, €€ MTOBEICHUS B
TPYIIE B YCIOBUSAX COBPEMEHHOTO OOIIECTBA M HEMPEPHIBHOTO 00Pa30BaHMS;

— METOJbl CaMOOPTraHU3alMd M Pa3BUTHS JMYHOCTH, BBICTPAMBAHUS U pPEATU3ALUU
TPAGKTOPUU CaMOPA3BUTHSA, BBIPAOOTKH II€JICTIONAraHusl W MOTHBAlIMOHHBIX YCTAaHOBOK,
Pa3BUTHSA KOMMYHUKATUBHBIX CIIOCOOHOCTEH M MTOBEJCHUS B TPYIIIIE;

— OOmYyI KOHIENIUIO TEXHOJOTUH OpraHu3allid BPEMEHW U TIOBBIMICHHS
3¢ PEKTUBHOCTH €T0 UCTIOIB30BAHNS;

— METOIMKU U3YyYCHHUS COIMATHHO-TICUXOJIOTHUUECKUX SBJICHUN B cepe ympaBieHUs
Y CaMOYIMPABJICHUS JUYHOCTH, TPYIIIbI, OPTraHU3alMH.

Ymems:

— IUIAaHUPOBATh U PEeIIaTh 3a/1a4y JIMYHOCTHOIO U MPO(ECCHOHAIBHOIO Pa3BUTHS;
— aHaNU3MpPOBaTh CBOM BO3MOKHOCTH M OTPAHUYEHHUS, HCIOJIb30BaTh METO/IbI
CaMOJIMarHOCTHUKH, CaMOIIO3HAHUS, CAMOPETYIISILIUN U CAMOBOCIIUTAHUS;
— YCTAaHaBJIUBATH c KOJIJIEraMH (OTHOTPYIITHUKAMM ) OTHOILICHMUS,
xapakrepusyoiuecs 3p(HEeKTUBHBIM YPOBHEM OOILIEHUS;
— TBOPYECKM TIPUMEHSATH B PEHICHUH TPAKTUYECKUX 3alad  HHCTPYMEHTHI
TEXHOJIOTUI OpPraHu3alluy BPEMEHHU U NOBBIIICHUS 3 PEKTUBHOCTU €r0 UCIOJIb30BAHMSL.
Braoemy:
— COUMAIbHBIMU M TICHUXOJIOTMYECKUMHU TEXHOJIOTUSAMM CaMOOpPraHM3alud U Pa3BUTHUS
JIMYHOCTH, BBICTPAUBAHMSI U Pealn3allii TPAeKTOPUU CaMOPa3BUTHS;
— MHCTPYMEHTaMH ONTUMH3ALMU HCIIOJIb30BAHMS BPEMEHH, HABBIKAMU IIJIAHUPOBAHUS
JIMYHOTO U y4eOHOrO BPEMEHH, HaBBIKAMHU CaM000Opa30BaHHUs;
— TEOPETUYECKUMU M NPAKTHUECKUMU HaBBIKAMHM MPEIYNPEXKICHUS M pa3pelieHus
BHYTPHJIMYHOCTHBIX U TPYIIIOBBIX KOH(QJIMKTOB;
— crnoco0aMy MOTHBALIMM YJIEHOB KOJUIEKTHBA K JIMYHOCTHOMY M NPO(ECCHOHATBHOMY
Pa3BUTHIO;
— CIIOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIIEHHI0O B KOMaHje, pe(IeKCHMU CBOEro
MoBEeACHUA U JIMJACPCKUMHA Ka4YC€CTBAMMU.
3 Kparkoe coaepxxanue TUCUUIIMHBI
Pazoen 1. Obwecmeso. nHosvie ycnosus u ghaxmopuvl pazeumus IU4HOCMU
1.3 CoBpemeHHOE O0OILECTBO B yCIOBUSX IJoOain3alyy U HHGOpMaTU3aluu.
1.4 CoumanbHbIE TTPOIIECCHI
1.5 MHCTUTYTHI colManu3anuu JUYHOCTH
1.6 Uncturyr obpazoBanus
1.7 CoumanbHasi 3HAYUMOCTH TIPOdeccum.
1.8 «Mos npodeccus B COBpeMEHHOM POCCHIICKOM OOIIIECTBE»

Paszoen 2. Jluunocme. COI/;Ma]leble U ncuxojiocudeckKkue mexsHoaocuu camoopeanusayuu u
camopaseumus

2.7 IlcuxoJiorus JMYHOCTH

2.8 Crpareruu pa3BUTHS U CAMOPA3BUTHS JTUIHOCTH
2.9 CamoopraHuzanus U caMopeanu3aius JHIYHOCTH
2.10JInyHOCTH B CUCTEME HETIPEPHIBHOTO 00pa30BaHus

2.111lenenosaranue B JMYHOCTHOM M IpodeccuoHanbHOM pa3BUTUU. [lpakTukym
«Iloctpoenue kapbepsbl».
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Paszoen 3. I'pynna. CoyuanvHule u ncuxonocuieckue mexHoio2uu 2pynnoso2o no8eoeHUs
u 1udepcmaa

3.6. Komextus u ero popmupoBanue. [Ipaktukym «llcuxomorus oOmieHus»

3.7.Ctunn  pykoBoactBa u juuepctBa. Ilpaxtukym «KomanmooOpa3zoBaHue.
JlunepctBo»

3.8. IIpakTukym «YnpaBieHue KOHOIUKTHBIMA CUTYAIIUSIMH B KOJUICKTHBEY

3.9. IlpakTukyM «MOTHBBI JINUHOCTHOTO POCTa»

3.10. CouuanbHO-IICUXOJOTMYECKOE  00€ClieYeHHe  YINpaBiICHHUS  KOJJICKTUBOM.
[IpaxTukym «VckyccTBO yrnpaBisiTe co00i»

OO611ee KOJIMYECTBO Pa3eiioB 3.

4 O0beM yueOHOM TMCHUTITHHBI

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

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 2 72 54
KonrakTHasi padoTa — ayAUTOPHBIE 3aHATHS: 0,38 32,0 24
Jlexinm 0,44 16,0 12
[Tpaktnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHasi paboTa 1,11 40 30
KoHTakTHas camocrosiTenbHas padboTa 0,2 0,15

1,11
CaMOCTOSATENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 398 | 29,85
Bua konTpoJs: 3aver

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«O01mas ¥ HeopraHu4vecKass XM MU

1 Heanr aucHUmIMHBbI — TpUHOOpPETEHHWE 3HAHMW W KOMIIETCHIUH, (HOPMHUPOBAHHE
COBPEMEHHBIX MPEACTABICHUHN B 00JIACTH TEOPETUIECKUX OCHOB XUMUU U XUMHUU DJIEMEHTOB.

2 B pe3yabTaTe u3y4eHus JUCHUNIHHBI 00yYAIOMIUICS 10JIKEH::

Obaaoams crieayoluMU KOMIETEHIMSAMHE U UHAUKatopamu ux poctikenus: OIIK-1.1;
OIIK-1.5; OIIK-1.9.

3nams:

— BJIEKTPOHHOE CTPOCHHE aTOMOB U MOJIEKYI;

— OCHOBBI TEOPUN XUMHYECKOW CBS3U B COCIMHEHUSAX Pa3HBIX TUIIOB, CTPOCHUE BEILIECTBA
B KOHJICHCHPOBAaHHOM COCTOSIHHH;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUYECKUX IMPOLIECCOB M XapaKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl OITMCAHMSI XUMUYECKUX PABHOBECUH B PACTBOPAX AJIEKTPOIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPIUHAIIMOHHBIX COEAUHEHUIA;

— MOJyYECHHE, XUHMUYECKUE CBOMCTBA MPOCTHIX U CIIOXKHBIX HEOPTAHUYECKHUX BEIIECTB.

Ymemo:

— BBINOJHIATh OCHOBHBIE XUMHUYECKHE OIEpaAlMM, OINPEACTATh TEPMOIUHAMHYECKUE
XapaKTEPUCTUKN XUMUYECKUX PEAKIIMI U PAaBHOBECHBIC KOHIIEHTPAIIMHU BEIIECTB;

— HCHOJIb30BaTh OCHOBHBIE XMMHYECKHE 3aKOHbI, TEPMOJMHAMHYECKHE CIPaBOYHBIE
TaHHBIC 7151 pEIICHUs TPO()EeCCHOHaTBHBIX 3a1a4;

— TPOTHO3UPOBATh BIMSHUE PaA3IWYHBIX (AKTOPOB HA PABHOBECHE B XUMHYECKUX
peaKkuusx.

Braoemy:

— TEOPETHYECKUMHU METOJIaMH OMHUCAHMS CTPOEHUS M CBOWCTB MPOCTBIX M CIOKHBIX
BEIIECTB HA OCHOBE JJIEKTPOHHOTO CTPOCHHUS UX aTOMOB M TOJIOKEHHS B MEPUOJIMYECKOU
CHUCTEME XUMUYECKUX IJIEMEHTOB;
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— OCHOBHBIMH HaBbIKaMU pabOThl B XUMUYECKOH JJabOpaTopHH;

— DKCHEPUMEHTAJbHBIMU METOJaMU OIPEIEICHUSI HEKOTOPBhIX (PU3HKO-XUMHUECKUX
CBOMCTB HEOPraHUYECKUX COETMHEHUM.

3 Kparkoe coaepxxanve TUCUUIIMHBI

Pazoen 1. Ipunyunet xumuu

1.1 Crpoenue atoma.

BosHoBBIE CBOWCTBA MaTepHaIBHBIX OO0BEKTOB. YpaBHeHue e bpoinsa. CooTHomieHue
Heonpeaenennocrei 'eizendepra. [lonsTue o kBaHTOBOM MexaHuke u ypaBHeHuH [lpeaunrepa.

1.2 IlepnoanuecKkuil 3aKOH U IEPUOANYECKAS] CUCTEMA.

CoBpemenHast (hopMyJIMpOBKa MEepUOIMdYecKoro 3akoHa. [lepuonnyeckas cucrema u €e CBA3b CO
CTPOEHHEM aTOMOB. 3aIl0JIHEHUE DJIEKTPOHHBIX CIOEB M 000J0YEK aTOMOB B IMEPHOIUYECKON
cucteme snemenToB .M. Menpaeneena.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC MTPOIIECCHI.

Crenenu okwucieHus. BaxseWinne OKHCIUTENM U BOCCTAHOBUTENU. BakHelinne cxembl
MIPEBPALLEHUS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIX.

1.4. XumMuueckasi CBs3b U CTPOECHUE MOJICKYI.

KoBanenTHas cBs3b, OCHOBHBIE IOJIO)KEHHMSI METOJA BAJICHTHBIX CBsA3eH. PaccmorpeHme cxem
MepPEeKpbIBaHUsl aTOMHBIX OpOuTanel mpu 0o0pa3oBaHUU CBsi3ed B MoJiekynax. [ 'mbpuauzanus
BOJIHOBBIX (DyHKIMI. OCHOBHBIE TIOJIOKEHHUSI METOJa MOJICKYIsIpHBIX opoutaneir (MO JIKAO).
Meton T'wmiecnu. OOmmue cBeA€HHS O KOMIUIEKCHBIX COEIMHEHMSX, WX CTPOCHHE.
MexmonekyaspHas 1 BHyTPUMOJIEKYJIIpHasi BOJOPOIHAs CBsA3b. MIOHHAs CBA3b KaK MpeAebHbIi
cilydail KOBaJIGHTHOM cBsizu. OOmIMe MpeACTaBlIEHUS O MEXKMOJEKYISIPHOM B3aUMOJIEHCTBUU:
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOACUCTBUS.

1.5. IlonsAiTHE O XUMHUUYECKOW TEPMOANHAMUKE.

Tepmonunamuueckue (YHKIMM COCTOSHUS (XapakTepuctuueckue GyHKuuu). BHyTrpeHHss
SHEPrusl U SHTANbMUS, UX (GU3HUECKUN CMBICI. TepPMOXUMHS U TEPMOXUMHUYECKHUE YPABHEHHUS.
3akoH ['ecca u cnencrBus u3 Hero. [lonarue o0 3HTponuM, aOCOTIOTHASL SHTPOINSA U CTPOCHUE
BellleCTBA. MI3MEHEHNE SHTPOIIUU B PA3JIMYHBIX IPOLECCAX.

1.6. [TonsiTHE O XUMUUYECKOU KMHETUKE. XUMHYECKOE PAaBHOBECHE.

OpHocTanmuifHBIE W CJIOKHBIE PpEaKIMu. 3aKOH JeWCTBYyIOmMMX Macc. KOHCTaHTa CKOpOCTH
peakuuu. MOoJIEKyIIpHOCTh U MOPSJIOK pEeakuu. 3aBUCHUMOCTb CKOPOCTH pEaKLUuu OT
TEMIIEPATYPhI; SHTAIBIIUSA AKTUBALUNA. | OMOT€HHBIN U F€TEPOrE€HHBIN KaTaJlu3.

HctunHoe u kaxyieecs: paBHoBecus. Koncranta xumuueckoro paBHoBecusi. CMerieHue
XUMUYECKOT0 paBHOBecusl, npuHuui Jle-IlaTense — bpayna.

Ouneprus ['u06ca, ee cBA3b ¢ sHTponueil U sHTaNbNUed. OU3nUecKkuil CMBICI YHEPrUU
['uO6ca. DHTpOnMMHBIA M SHTANBNUUHBIA (akTopbl npouecca. CBs3b AG’; ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBOopel. PaBHOBECHS B pacTBOpaX.

[Ipouecchl,  compoBoXAamoImue  OOpa3OBaHHWE  JKUIKUX  HCTUHHBIX  PacTBOPOB
HEIJIEKTPOJIUTOB M DJJIEKTPOJIMTOB. ACCOUMHPOBAHHBIE M HEACCOLMMPOBAHHBIE 3JIEKTPOJIUTHI.
Crenenp auccounmanuy. KoHcTaHTa auccoudanuy. PaBHOBecHMe B CHCTEME, COCTOSIIEH U3
HACBIIIEHHOTO0 pacTBOpa MaJIOPaCTBOPUMOIO 3JIEKTPOJIUTA M €ro KpUCTauioB. PaBHOBecue B
pacTBOpax KOMILIEKCHBIX COeAMHEHUN. PaBHOBECHE uCCONMANMU BOJIbI, HOHHOE IIPOU3BEICHUE
BOJIbI U €r0 3aBUCUMOCTH OT Temnepatypsl. [llkana pH. ['mapomaus coeil.

Pa3zoen 2. Heopeanuueckas xumus

2.1. XuMus s-31eMeHTOB. 2.2. XUMHUS p- JIEMEHTOB.

Bonmopoa-nepBelii 37€MEHT MEPUOAUYECKON CUCTEMBI, €r0 ABOMCTBEHHOE I0JIOKECHHE.
Onementsl 1-2 u 13-18 rpynn nepuoaudeckoil cUCTeMbl. 3aKOHOMEPHOCTHM B H3MEHEHUU
AJIEKTPOHHBIX KOHGUIypalui, BEIUYUH PpAJAUYCOB, DSJIEKTPOOTPULIATEIBHOCTH M JHEPrUU
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MOHU3AIMM aTOMOB. TUITUYHBIE CTETICHH OKUCIICHHS. XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOEHHWHM M CBOWCTBAX OCHOBHBIX THIIOB COCIWHEHHN, WX TOJydeHUE.
[Ipuponnbie coenuHenusl, MOIyIeHUE U TPUMEHEHHE.

2.3. Xumus d-anemenTosB. 2.4. Xumus f- 21eMeHTOB.

OnemeHTsl 3—12 Tpynm NEepUOIUYECKOM CHCTEMbI. 3aKOHOMEPHOCTH B H3MEHEHHHU
ANIEKTPOHHBIX KOH(PHUTypalnii, BETUYHH PAINyCOB, JHEPTUU MOHU3AINH, XapaKTEPHBIX CTETICHEH
OKHCIICHUs, KOOPAMHAIIMOHHBIX YHCENT aToMoB. [lpupoanHple coeaWHEHUs, TMOIYYCHHE U
comnocTaBieHHe (PU3MUECKUX U XUMUYECKHX CBOMCTB MPOCTHIX BemiecTB. CTpoeHHEe U CBOMCTBA
OCHOBHBIX TUTIOB coeuHEeHUI. OCOOEHHOCTH f- JIeMEHTOB.

4 O0beM yueOHOM TMCHMITHHBI

Beero CemecTtp
Bua yueOHo# padoThl 1 2
3E Axkamn. 4. | 3E | Axan. 4. | 3E | Axan. 4.
O011ast TPYI0EMKOCTS AUCIUILIHHBL 12 432 7 252 5 180
Konrakrnas pabora - 6,23 24 [356| 128 |267| 96
ay/INTOPHbIE 3aHATHS:
Jlexuyn 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (I113) 0,89 32 0,89 32 - -
Jlaboparopusie padoTs! (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTeJibHas paboTa 3,77 136 2,44 88 1,33 48
KoHTakTHas caMOCTOsITeIIbHAS i ) )
pabora 3,77 2,44 1,33
CamocTosATenbHOE N3YUYCHHE 136 38 48
pa3eiioB TUCIMILTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonrtakThas paborta — 0.8 0.4 0.4
POMEKYTOUHAsSL ATTECTAIIUS 2 ’ 1 ’ 1 '
[ToaroToBka Kk 3K3aMeHY 71,2 35,6 35,6
Bujx uTOroBoro KOHTpoJIs: IK3aMeH 3K3aMeH
Cemectp
Bua yueOHo# padoThl Beero 1 2
3E Actp.4. | 3E | Actp.u. | 3E | Actp. u.
OO1mast TPy 10EMKOCTb AUCIUTUINHBI 12 324 7 189 5 135
Konraxruas padora- 6,23 168 | 3,56 96 2,67 72
ay/INTOPHbIE 3aHATHSA: ’ ’ ’
Jlexuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -
Jlaboparopusie padoTs! (JIP) 3,56 96 1,78 48 1,78 48
CaMmocTosiTe1bHast padoTa 3,77 102 2,44 66 1,33 36
KoHTakTHas caMOCTOsITeIIbHAS i ) )
pabora 3,77 2,44 1,33
CamocTosATenbHOE N3YUYCHHE 102 66 36
pa3eiioB TUCIMILTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
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IIpooonscenue mabauyvl

KonrtakThas paborta —

P 0,6 0,3 0,3
MIPOMEKYTOYHAS aTTeCTallus 2 1 1
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Bua uTtoroBoro KOHTpoOJIs: IK3aMeH IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUILIMHbBI
«Opranuyeckast XuMHs»

1 Hesap AMCUMIVIMHBI — IPUOOPETEHUE CTYACHTAMH 3HAHUN O CTPOCHUH OPraHUYECKUX
COEIMHEHUHN, OCHOBHBIX XUMHUYECKHMX CBOWCTBAX pa3JIMYHBIX KJIACCOB OPraHUYEeCKHX
COEIMHEHUH 1 METO0/1aX UX MOJyYEHHs, KaK IPOMBIIIJICHHBIX, TaK U J1a00PaTOPHBIX.

2 B pe3yabraTe H3yYeHHs] JUCHUILIUHBI 00Y4AIOLIUICA J0JI/KEeH:

Obaaoams crneayoluMy KOMIETEHIMSMHE U MHAUKaTopamu ux poctwkenus: OITK-1.2;
OIIK-1.6; OIIK-1.10.

3nams:

— TEOPETHUYECKUE OCHOBBI CTPOEHHMS M CBOMCTB Ppa3IWYHBIX KJIAcCOB OPraHUYECKHX
COCIIMHCHUIA;

— CHocoObl MOJYy4eHUS MU XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCTMHCHMI,

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUS OPraHUYECKUX PEaKLil;

Ymems:

— MPUMEHSTh TEOPETUYECKUE 3HAHUS Ul CUHTE3a OPraHMYECKUX COEIMHEHUN paziIMyHbIX
KJIaCCOB;

— aHAJIM3UPOBATh U MPEACKA3bIBATH PEAKIIMOHHBIE CBOMCTBA OPraHMYECKHX COCIMHEHN;

— COCTaBJISITh CXEMbI CHHTE3a OPraHUYECKUX COSTMHEHHI, 3aJaHHOTO CTPOCHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATYphl M KJIaCCU(PUKAIIY OPTaHUYECKUX COCIMHEHUIA;

— OCHOBHBIMU TEOPETUUECKUMHU IIPEJICTABICHUSAMH B OPraHUYECKON XUMUM;

— HaBbIKaMH 000CHOBaHHUS pallMOHAJIbHBIX CIIOCOOOB MOJTyYE€HHsI OpraHMYECKUX BEILIECTB.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Pazoen 1. Teopus xumuueckoeo cmpoenusi u HacvluyeHHble yene8000poosbl (YB)

I.1. [Ipuposa XuMHUUECKOH CBSI3U

[Ipupona xoBaneHTHOM cBs3u.  Dopmynsl Jlsronca. PopmanbHbil 3apsan. Teopus
rudpuanzanuu AO. Teopus oTTalKuBaHUS NEKTPOHHBIX Map BajdeHTHOH obosouku (OIIIBO) u
dhopma MosieKya. ATOMHO-OpOUTaBHBIE MO, Dh(EKTh B opranndeckoin xumu. [loHsaTue o
MEXaHU3Me XuMudeckoil peakuuu. [IpomexyTodyHble COETUHEHHS M YacCTHIbl OPraHUYEeCKUX
peaKuui.

1.2 AnkaHnbl

l'omonornuecknit  psan.  M3omepus. Howmenkiarypa. CrocoObl  MOy4eHHUs.
[IpocTpancTBeHHOE U ANIEKTpOHHOE cTpoeHne. Puzndeckue cBoiicTBa. OOIIas XapakTepucTUKa
peakroHHou criocobnoctu. [loctymar Xommonaa..

1.3 Crepeousomepust

Tunel crepeon3oMepoB: KOHQOPMEPHI, TE€OMETPUUYECKHE H30MEphL, SHAHTHUOMEPHI.
OnTuueckass wu3oMepusi. XUpPaJbHOCTb. OHaHTHOMEphl. Panemuueckas cmech. CrocoObl
MIPOCTPAHCTBEHHOT'O HM300pa)K€HUs ONTHUYECKUX H30MepoB. OTHocHUTeNnbHAs U aOCOIIOTHAs
koHpurypauuu. Ilpoexunn ®umepa. D,L-Homenknarypa. R,S-Homenkiarypa. [lonstue o0
ONTUYECKOIN aKTUBHOCTU COEIUHEHUH C IBYMS aCHMMETPUUECKUMHU LIEHTPAMH.

1.4 IukiroankaHbl

I'omonoruueckuit psa. M3omepus. Homenkinarypa. CrniocoObl nosnyuenus. Kondopmanuu.
Tunsl HanpspkeHu B ukiax. Gusndeckue cBoKcTBA. Peaknuy NMKII0aIKaHoB.

Pazoen 2. Henacvluyennvie yeneeo0opooul.
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2.1. AnkeHsl

l'omonornuecknit  psan.  M3omepus. Howmenkiarypa. CnocoObl  MOy4eHHUs.
[IpoctpancTBenHoe crpoenne. usznueckrue cBoMCTBA. Peakiuy aqKkeHoB.

2.2 AnkuHbI

l'omonornuecknit  psan.  M3omepus. Homenkiarypa. CrocoObl  MOJTy4EHHUS.

[IpocTpaHCcTBEHHOE U 3JEKTPOHHOE CTpoeHHne. Du3znueckue cBoicTBa. Peakiiuy ankuHoB.

2.3. AnkaaueHsl U MOJIMEHBI

[lonsiTe o mnepunukiIndeckux peakuusx. [‘omonoruueckuit psan. Knaccudukanus.
W3omepus. Homenxnarypa. CnocoObl nosydenusi. Peakuuwm 1,3-ankaauvenoB. [lonstue o
nepunukiInyeckux peakuusax. Hukmonpucoenunenue.. Ocobennoct peakuuit unsca-Anpaepa.

Pazoen 3. Apomamuueckue coeounenus.

3.1 Teopuu apoMaTHUHOCTH.

CoBpemMeHHbIE NPEJICTaBICHHS O CTPOCHUH OeH30s1a. ApoMaTHYeCKUil XapakTep OeH3ou1a.
OHeprus conpspkeHus. OOIMe KpUTepU apOMaTUYHOCTH.

3.2 Coenunenust 0EH30JIHOTO psifa

N3omepus. Homenknarypa. CrnocoOsl mosrydeHusi. [IpocTpaHCTBEHHOE U DIIEKTPOHHOE
ctpoenne. Puzndeckue cBoiicTa. OO0mas XapakKTepPUCTUKA PEAKIIMOHHOM CTIOCOOHOCTH.

Pa3zoen 4. I'anoecenonpoussoonvie. Cnupmol, penonvi, npocmuole 3Qpupol.

4.1 'anoreHONpou3BOIHbIE

Knaccudukanus. Homenknarypa.

Ankun- w  ammwiraioreHuasl.  Mzomepus. Homenkmarypa. CrocoObl  TOJTydeHHS.
[IpocTpaHCcTBEHHOE U 3IEKTPOHHOE cTpoeHue. DHu3ndeckue CBONCTBA.

Peakuuu HyKI€O(QWIBHOTO 3aMEIleHHUs M OTUICIUIEHUS. BUMOJEeKyIspHbIT MexaHu3M
HYKJI€O(UIBHOTO 3aMelieHus (Sn2).

MOHOMOJIEKYISIPHBIN MEXaHU3M HYKJIeO(UIbHOrO 3aMeleHus. Peakuu otmennenus. -
OmumunupoBanue. Mexanusmbl E1 u E2. Apomarnueckue rajaoreHonpou3BoiHble. MexaHu3M
3aMeIleHusl TajJoreHa B aKTUBUPOBAaHHBIX TrajoreHapeHax (Sn2 apom). HeaxktuBupoBaHHbBIE
raJIOr€HOIPOU3BOIHBIE APOMATUYECKUX YIJIEBOJAOPOJOB; APUHOBBIN MEXaHU3M 3aMEIlCHUS
raJioreHa.

4.2 DneMeHTOpraHu4eCKue COCTMHCHHUSL.

XapakTepucTuKa CBA3EH yriaepoA-3IeMEHT B 3aBUCHUMOCTH OT IOJIOKEHHS dJ€MEHTa B
[lepuonnueckoit cucreme >aeMeHTOB. Meramoprannueckue coeauHenus. HomeHknartypa.
CriocoObl MOJIydeHHUS] JUTHI- M MarHuilopraHudeckux coefauHeHuil. Peakuus ['punbspa,
MexaHu3M. CrtpoeHue peakTuBoB ['punbspa. X peakuuu ¢ COEIUHEHHUSIMH, COJCPKAIIUMU
aKTUBHBIN aTOM BOJIOPO/a: KHUCIOTaMH, CIUPTaMU, aMUHAMH.

4.3 CnupTsl.

Opnoatomuble cnupThl. Kiaccupukamuss u  HomeHkiatypa. CrocoObl MOJTy4eHUS.
[IpocTpaHCTBEHHOE U AIEKTPOHHOE CTPOECHHE. XMMHUYECKUE CBOMCTBA.

4.4 ®enonbl

Knaccupukauus um HoMmenkinatypa. CnocoObsl monydeHus. dusnueckue CBOMCTBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHHE. XMMUYECKHE CBOMCTBA

4.5 Ipoctsie a3pupbl

Knaccudukanus u Homenkinatypa. CrnocoObl mnosydeHus. Du3znyeckue CBOMCTBA.
[IpocTpaHCTBEHHOE U 2JEKTPOHHOE CTPOEHUE. XUMUYECKHUE CBOWCTBA.

4.6 DniokcucoeIMHeHus

N3omepuss.  Homenknatypa.  Cnocobbl  mosydeHus.  dusmyeckue  CBONCTBA.
[IpocTpaHcTBEHHOE U 3JEKTPOHHOE CTPOCHHE OSTWICHOKCHJA. XHUMHUYECKHE CBOICTBa.
MexaHu3Mbl peakuuil UM HallpaBJIEHUE pPAacKpbITUA KoJibla. [IpuMeHeHue B NpPOMBIILIEHHOM
OpraHUYECKOM CHUHTE3E.

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

5.1. Anprierusibl 1 KETOHBI
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Knaccudukanms wu wHomenknarypa. CrocoObl momydeHus. @Dusmyeckue CBOKCTBA.
[IpocTpanCTBEHHOE U 3JIEKTPOHHOE CTpOEHUE. XUMUYECKHUE CBOKCTBA.

5.2 O1HOOCHOBHbBIE KApOOHOBBIE KHCIIOTHI.

Knaccudukanus wu HomeHkiarypa. CnocoObl mnomydenus. [IpoctpaHcTBeHHOE U
3NEKTPOHHOE cTpoeHue. duznueckue cBoiicTBa. XUMUYECKUE CBOMCTBA.

5.3 OyHKUMOHANBHBIE MPOU3BOJHbIE KAPOOHOBBIX  KHUCJIOT: TrajOr€HaHTHJIPHJIbI
(auumranoreHu 1bl), aHTUAPUAbI, CIOKHBIE IPUPBL, AMUbI, HUTPUJIBL.

Croco6p1 momyderusi. OcoOCHHOCTH TPOCTPAHCTBEHHOTO U AJICKTPOHHOTO CTPOCHMSL.
Baxueiimue cpoiictBa. Peakuuu N- u O-amunupoBaHus. uUX MexaHu3Mbl. KeTeHbl U
JTUKETEHBI.

5.4 MHOrooCHOBHbIE€ KapOOHOBBIE KHCIIOTHI.

JlukapOOHOBBIE KHCIIOTHI KMPHOTO U apoMaruyeckoro psna. Homenknatypa. CrnocoOsl
nonyuenus. uzndeckne U XuMUUECKHUE CBOMCTBA. ManoHoBbIi 3¢up. [lomyuenue. Ctpoenue,
CH-KucnotHocts. Peakuuu KoHJEHCalMyd MajJOHOBOTO 3GuUpa M MAJIOHOBOM KHUCIOTHI C
aJbJIeTUIaMHU.

5.5 3ameménHple KapOOHOBBIX KHUCIIOT.

INanoreno3ameniennsie kucnoThl. Knaccudukanus 1 HomeHkiiatypa. CrnocoObl MmoJiydyeHus
O- © [-TaJOTEeHO3aMENICHHBIX KHUCJIOT. XHMHYECKHE CBOMCTBA. [ MAPOKCUKUCIOTHI:
kinaccudukanus 1 HoMeHknarypa. CnocoObl mosydeHus. OCOOEHHOCTH CBOMCTB -, P-, V-
TUAPOKCUKUCTOT. JIakTOHBI. AMUHOKHCIOTHL. CriocoObl mosydeHus. Ctpoenue. Baxueimme
¢buznueckrue u XMUMHUYECKUE CBOMCTBA.

Paszoen 6. Azomcooeporcawue u cemepoyuxiuieckue coeOuHeHus.

6.1. Hutpocoenunenus

Knaccupukanus u Homenkinarypa. CrnocoObl mnomydeHus. IIpocTpaHcTBeHHOE U
3JIEKTPOHHOE CTpoeHue. XHUMHUYECKHE CBOMCTBAa. TayToMepus MEPBHUYHBIX M BTOPUUYHBIX
anupaTuiyecKux HUTpocoeanHeHui. Peakuuu.

6.2. AMuHBI

Knaccudukanms u Homenknatypa. CmocoObl momydenus. Pu3nyeckue CBOWMCTBA.
XHAMHUYECKNE CBOKCTBA.

6.3 A3a- 1 1Ma30COEeTMHEHUS

[lonyuenue aua30COENMHEHUI peakiueil AMa30TUPOBAHUA: YCIOBUS IPOBEACHUS
peakuMM MW MEXaHHU3M; pa3Iuuusg B YCTOMYMBOCTH HACBHIIIEHHBIX U apOMaTHYECKUX
nuasocoeMHeHnd. ®dusnyeckne cBoWcTBa. [IpOCTPaHCTBEHHOE M BJIEKTPOHHOE CTPOCHHE
apoOMaTUYECKUX JIMa30COEAUHEHUN B 3aBUCUMOCTH OT pH cpenbl, TayToOMepHbIE MpeBpaLICHHUS.
Xumuueckue cpoiictBa. Azocoueranue. [losnyuenue u npumenenue azacoequneHuid. CUHTE3.

4 O0beM yueOHOI THCHUITUHBI.

Cemectp
Bcero
Br1 yae6HOH paboTs! 2 cemecTp 3 cemecTp
3E Akan. 3E Akap 3E Akan.
9, . 4. 9.
OO61ast TpyA0€MKOCTh TUCITUTLUTHHBI 9 324 3 108 6 216
KonrakTHasi paboTa — ayIuTOpPHBIE 3,11 112 133 48 1,78 64
3aHSATHS:
Jlexuu 1,33 48 0,44 16 0,89 32
[TpakTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTeJibHas padoTa 4,89 176 1,67 60 3,22 116
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IIpooonscenue mabauyvl

KonrtakTHas camocrositenbHas paboTa 0.4 0.4 )
glmmK us VII onsa 3au / 3a4 ¢ oy.) 489 167 3.22
aMOCTOSITEILHOE U3yUCHUE PA3/ICIIOB 175.6 506 116
JVCIATUTAHBI
Buabl KOHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
JK3aMeH 1 36 - - 1 36
KontakTHas pabota — mpOMEXyTOUYHas
0,4 - 0,4
arTecTanus 1 - 1
IToaroToBka K SK3aMeHY. 35,6 - 35,6
3auér ¢
Bua uToroBoro KOHTpoJIs: - IK3aMeH
OlIeHKOM
Beero CemecTtp
Bl yueGHOM paboThI 2 cemecTp 3 cemecTp
3E Actp. 3E Actp. 3E Act
9. 9. p. 4.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 9 243 3 81 6 162
KonrakTHasi paboTa — ayIuTOpPHBIE 3,11 ’4 133 36 1,78 48
3aHSATHS:
Jlexuu 1,33 36 0,44 12 0,89 24
[TpaxTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 | 24
Jlaboparopusie paboTs! (JIP) - - - - - -
CamocrosiTe/ibHAs padoTa 4,89 132 1,67 45 3,22 87
KonrtakTHas camocrositenbHas paboTa 0.3 0.3 )
glmmK uz VII onsa 3au / 3au c oy.) 489 167 322
aMOCTOSITEIbHOE U3yYCHHUE PA3/ICIIOB 1317 447 87
JVCITMTUTAHBI
Buabl KoHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
JK3aMeH 1 27 - - 1 27
KonTtakTHas pabota — mpoOMEXyTOUYHAs
0,3 - 0,3
arrecTanus 1 - 1
[ToaroToBka K 3K3aMeHY. 26,7 - 26,7
3auér ¢
Bua uToroBoro KOHTpoOJIs: - JK3aMeH
OIIeHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
CAHAIUTHYECKAST XUMMUD»

1 Heap AuCHUNIMHBI — TMpHOOpeTEeHHE OOYJAIOIUMHKCS 3HAHUH W KOMIICTCHIIHH,
HEOOXOUMBIX ISl PEIICHUSI KOHKPETHBIX 33/1a4 XUMHUECKOTO aHaIh3a.

2 B pe3yabTaTe H3yYeHUs THCHUTTHHBI 00YYAIOIIUICA T0I/KEH:
Obnadams CIeNyONUMA KOMIIETECHITUSAMA U WHIUKATOPAMU UX TIOCTHKCHUS:
OIIK-5.1; OIIK-5.4; OIIK-5.6
Buame:
—  OCHOBHBIC TOHSTHSI, TEPMUHBI, METOJBI U MPHUEMBl KAYECTBCHHOTO M KOJIMYECTBEHHOTO
XUMHYECKOT0 aHAIN3a;
—  TEOpPETHUYECKHE OCHOBHI (PU3NKO-XUMUICCKUX METOJIOB aHAIIN3a;
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— OpUHLMIBI  pabOThl  OCHOBHBIX INPUOOPOB, HUCIHOJB3YEMBIX JJIi  IPOBEACHUSA

KayeCTBEHHOT'0 U KOJMYECTBEHHOTO aHAJIN3a;

Ymemns:

— IMPUMEHATH NPHUOOPETEHHbIE MPAKTUYECKUE HABBIKU B MPOGECCHOHATBHON 1€ TEIbHOCTH

JUISl PEIIeHUs KOHKPETHBIX aHAJUTHUECKUX 3a7ay;

— TIPOBOJUTH OOOCHOBAHHBIN BHIOOP METOAA aHAlW3a C y4eTOM LieJell U ocoOeHHOocTel

JAHHOW MPAKTUYECKOU 3a/1auu;

— TIPOBOJUTH PAcUYEThl HA OCHOBE MPOBEIEHHBIX UCCIIEJOBAHUII;
— IPOBOAUTH METPOJIOTUYECKYIO OLIEHKY pE3yJIbTaTOB KOJIWYECTBEHHOIO XHUMHYECKOTO
aHaJn3a

Braoemy:

— OCHOBaMHU METPOJIOTUYECKOW OLIEHKU pe3yJIbTaTOB KOJUYECTBEHHOTO XHMHYECKOIO
aHan3a;

— IpUEeMaMHU UHTEpIIpEeTalliy Pe3yIbTaTOB aHaIN3a Ha OCHOBE KBAJIMMETPUUYECKHUX OLICHOK;

— METOJIOJIOTUEH XUMHYECKMX U (U3UKO-XMMHUYECKMX METOJOB aHaiu3a, IIHPOKO

HCIMOJIb3YEMBIX B COBPEMEHHON aHAIUTUYECKON MTPAKTUKE

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Hoenmughuxayus uonoe s1emenmos 8 pacmeopax

1.1 BBenenue B COBPEMEHHYIO aHATUTHYECKYIO XUMHUIO.

AHanuTryeckas XMMHUS KaK OCHOBA METOJOB M3YYEHHS M KOHTPOJS XUMHUYECKOTO COCTaBa
BELIECTB B MaTepUAJIbHOM IIPOU3BOJICTBE, HAYYHBIX HCCIIEJOBAaHUSIX, B KOHTpOJIE OOBEKTOB
OKpyxarolei cpenbl. Buapl aHanuza. DJI€MEHTHbIN, MOJEKYISIPHbIN, (a30oBbIi U U30TOMHBIN
aHayin3. KonnuecTBEeHHBIN U KaUECTBEHHBIN aHAIM3 OPraHMYEeCKUX U HEOPTaHUYECKUX BEILECTB.
XuMuyeckue, (QU3NKO-XUMUYECKHE METOJbl aHajIW3a, WX B3aUMOCBS3b, COOTHOILIEHHE H
NpUMEHEHHE. AHAIUTHYECKUA CUTHAJl KaK HOCHUTEIb KAaYECTBEHHOM M KOJUYECTBEHHOM
nHpopmanuu 06 oO6bekTe aHanm3a. [locTaHOBKa aHATUTUYECKON 3a1aud. AJITOPUTM TTPOBEACHUS
aHanu3a: oTOOp cpemHel MpoObl, MOATOTOBKA MPOOBI K aHAIN3Y, U3MEPEHHE AaHAIUTUYECKOTO
CUTHAJIa U €ro METPOJIOTMYECKasl OIIEHKA, pacueT pe3ysibTaTOB aHajdu3a M UX HMHTEpIpeTalus.
[Ipumeps! perieHus 3a1a4 aHATUTUYECKOTO KOHTPOJS B XMMUYECKOW TEXHOJIOIMM, B aHAJIM3€
00BEKTOB OKpYXarolen cpezpl U Ap. [ToHsITHS 0 COBpeMEHHBIX METOJaX 3JIEMEHTHOIO aHaIu3a:
aTOMHO-3MHCCHOHHBIN aHallu3, aTOMHO-a0COpPOLIMOHHBIN aHaau3, PEeHTIeHO(IYOpPEeCUEHTHBIN
aHau3.

1.2 Cnenuduka 3a1a4 aHaTUTHUECKONW XUMUH.

OcHOBHBIE TEPMHUHBI aHATUTHYECKOW xumuu. OOHapyxeHue. OmnpesnerneHune. AHaIH3.
AHanuTHYeCKUE XUMHUYECKHE pEeaKkIMU KaK OCHOBAa XMMHYECKOro aHaiu3a. KaduecTBeHHblE U
KOJIMYECTBEHHBIE aHAJIMTUYECKHE XUMHUUYECKUE peakuuu. TpeOoBaHUS, MPEAbIBISIEMbIE K HUM.
Creuun¢urka aHaTUTHYECKUX PpEaKLM, MCIOJIb3yeMbIX B aHanu3e. AHainuThueckas (opma u
AQHAINTUYECKUE NPU3HAKU. AHAIUTUYECKUE PEAKIUM U aHAIUTHYECKHE  A(PPEKTHI.
XapakTepUCTUKA  AQHAJIUTUYECKUX  PEaKIIMA: YYBCTBUTEIBHOCTb,  HM30HPATEIbHOCTH
(cenextuBHOCTH). ['pymmoBble, 00mIKe, YacTHBIE, XapaKTepHblE U ClEUU(DUUECKUE PEAKIIHHU.
[1yTu noBeIIeHUs: N30MPATEIBHOCTU U UyBCTBUTEILHOCTH AHATUTHUECKUX PEaKLUH.

1.3 Xumuueckue paBHOBECHS B TOMOT'€HHBIX U F€TEPOTE€HHBIX CUCTEMAX, IPUMEHSIEMBIX
B aHAJIUTUYECKON XHUMUHU.

OcCHOBHBIE THWIBI pEAKIMI, MPUMEHSEMBIX B AHAIMUTHYECKON XUMHUHU (OCaXICHUS,
KHCJIOTHO-OCHOBHbBIE, KOMILJIEKCOOOPa30BaHUsl, OKUCIEHUsI-BOccTaHOBIIeH!US ). COCTOsSIHME HOHOB
JJIEMEHTOB B pacTBopax.  KoOHCTaHTbI ~ paBHOBECHS  AQHANUTHYECKUX  pEeaKUUi:
TEPMOJIMHAMUYECKHE, KOHIIEHTPALMOHHbIE, YCIOBHbIE. DaKTOPhI, BIMSIOINIMNE HA XUMHUYECKOE
paBHOBecHe  (KOMIUIEKCOOOpa3oBaHue, oOOpa3oBaHHE  MaJIOPaCTBOPUMBIX  COCIWHEHUH,
W3MEHEHHE CTENEHH OKHUCJIEHMSI OIpPENeIsIeMOr0o HOHA, BIMSHUE MPUPOAbI PACTBOPUTEINS,
MOHHOM CHJIBI, TEMIIEPATYphl, COCTaBa PacTBOPA).

PaBHOBecHs B aHaIUTUYECKHM BAaXHBIX MPOTOJUTHYECKUX cucTeMax. KoHCTaHThI
KHCJIOTHOCTH U OCHOBHOCTH. YpaBHEHUsI MaTepuaibHoro Oananca. Beriuucnenue pH pactBopos
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KHUCJIOT U OCHOBAHWM pa3IMYHON CHIIBI, CMECe KHUCIOT U OcHoBaHMH. BydepHble pacTBOpHI,
WCIIOJb3yeMbIe B XMMHYECKOM aHaJIM3e: MX COCTaB, CBoMcTBa (OydepHas eMKOCTh, 00JIaCTh
O0ydepupoBanusi), pacuet pH, npuMeHeHNE B aHATUTHYECKON XUMUH.

AHanuTHYeCKUE  peakUUh  KOMIUIEKCOOOpa3OBaHHSA,  OCAaXACHUS,  OKHCIEHUS-
BoccTaHoBJeHUs. O0IIMe, CTyleHYaTble U YCIOBHbIE KOHCTAHThl YCTOMYMBOCTH KOMIUIEKCHBIX
coenuHeHuil. lcnonp3oBaHue peakuuii KOMILIEKCOOOpa3oBaHMsSI B aHAIMTUYECKOM XUMUU
(oOHapy)keHHEe W KOJWUYECTBEHHOE OIpeielieHne, MacKupoBaHHe). Vcrmonap30BaHHMe peakiuil
OCAKICHUS B aHaJIUTUYeCKuUX UeasiX. KoHcTaHTa paBHOBecUsl peaKUMH OCAKICHHS-
pacTBopeHust; GakTOphl, BIMSIONINE HA PACTBOPUMOCTh 0CaAKOB. Pacuer ycnoBuil ocaxaeHus u
pacTBopeHuss ocajakoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbIE paBHOBecHsa. CTaHIapTHBI U
peaJIbHbIN OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE TTOTEHIIHAIIBI.

Xumudeckue u (PU3NKO-XUMHUECKHe crocoOsl onpeaenenus pH pactBopoB. PaBHoBecust
AHAJIUTUYECKUX PeaKLUi KOMIUIEKCO0Opa3oBaHus U ynpasiieHne M. DakTopsl, BIUAIONIME HA
HaIpaBJIEHUE OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. KoHcTaHTa paBHOBecus U ee
XUMUKO-aHAJTUTHYECKOE 3HaueHue. PacueT k03 HUIMEeHTOB MOOOYHBIX PEaKIIHil.

1.4. KadecTBeHHbIE M KOJMYECTBEHHbIE AHAIMTUYECKUE PEAKIUHU C OPraHMYEeCKUMHU
AHAJIMTUYECKUMU peareHTaMU B aHaJIM3€ HEOPraHMYECKUX BEIIECTB.

Opranunyeckue ananutuyeckue pearentsl (OP). Knaccudukauus OP no tumy peaxiuii ¢
Heoprannueckumu unoHamMu. KowmmiiekcooOpasyromme OP ©u cTpoeHMe HX MOJEKYI:
(GYHKIMOHABPHO-aHAJTUTUYECKAasT W aHAJIUTUKO-aKTHBHas  rpynnbel.  OcoOeHHOCTH U
npeumyiiecTBa ucnoiab3oBanus OP, o6mactu npumenenus. JlOMOTHUTENBHO: TEOPUS EHCTBHS
KomruiekcooOpazyromux OP, yuer monHoro cocrosinus OP m metamna. ['mmore3a aHanoruii u
MpaKTUYeCKHe BBIBOJBI U3 Hee. llpuponma xumuueckoil cBsizu B komiuiekcax OP ¢ monamu
METaJJIOB U €€ IMpOsBJIEHUE B LBETHOCTH KoMmIuiekcoB. Peaknuum OP ¢ xpomodopHbIMU
3JIeMEHTaMU. VIHTEeHCHBHOCTh OKpAacKu aHATUTUYECKUX (POPM U MHTEHCUBHOCTbH MOIJIOIICHHUSL.
Hcnonb3oBaHue peakuii OpraHn4eckiux peareHToB B JOTOMETPUUECKOM aHAJIM3E.

Paszoen 2. Konuuecmsennwiii Xumuieckui aHanu3

2.1. IIpuHUMIIBI ¥ 3aa49X KOJIMYECTBEHHOIO aHAIN3A.

Knaccudukanus MeToA0B KOJMYECTBEHHOTO aHaiu3a. TpeOoBaHus, NPEIbIBISIEMbIE K
XMUMHUYECKUM pEaKIUsM B KOJMYECTBEHHOM aHaju3e. DTalbl KOJIMYECTBEHHOI'O OIPEIEIICHUS.
XapakTepucTuka pe3ylbTaTOB KOJMYECTBEHHOIO XUMHUYecKoro aHanuza. OnpeneneHue
COJIEp’)KaHMs BELIeCTBA B pacTBOpe, pacyeTHble (GopMyasl. CrnocoObl MIpeacTaBIECHUS
pe3ynbTaToB aHaiu3a. TecTbl HAa BBISBICHHE CUCTEMAaTHMUECKUX MOIPEHIHOCTEN B pe3ylbTarax
KOJIMYECTBEHHOTO XUMUYECKOTO aHanu3a. [Ipo6ooTdop 1 mpoOOmoaroToBka.

2.2. TutpumeTpu4ecKuil aHanu3. TUIbl peakiyii, HCIOJIb3YEMBIX B TATPUMETPHUH.
TpeOGoBanus, NpeabABIIEMbIE K HUM.

[Mpunnun turpumerpuu. TutpoBanue u ero HsTanbl. ['paduueckoe uz00paxeHHe
npolecca TUTPOBAHUS — KPUBbIE TUTPOBaHUs, UX BUIbl. CKAuOK Ha KPUBOW TUTPOBAHMS, TOUKA
skBuBaJIeHTHOCTU (T.3.) u xoHeuHas touka TuTpoBaHus (K.T.T.). IlepBuunble U BTOpUUHBIE
cranzaptbl. [lpuemMbl TUTPUMETPUYECKOTO aHaiu3a: MpsIMOe U O00paTHOE TUTPOBAHHUE,
KOCBEHHblE MeTO/bl. THIBI peakuui, HCIOJIb3yeMbIX B TUTPUMETPUUECKOM AHAJIU3E;
TpeOOBaHUs, IPEIBIBISEMbIE K HUM.

JIOTIOTHUTENBHO: HMHCTPYMEHTalbHble MeToabl uHAuKanuu T3. IloTeHunomerpuueckoe
tutpoBanue. Merox I'pana. J[pyrue cnocoObl ycTaHOBIEHUS! KOHEUHOM TOUKH TUTPOBAHHUS.

2.3. Peaknuy HEUTpaM3aliy B KOJMYECTBEHHOM XMMHYECKOM aHAJIM3E.

MeToipl  KUCJIOTHO-OCHOBHOTO  TUTpoBaHHs. CyIIHOCTh MeETOJa KHCJIOTHO-OCHOBHOI'O
TUTpOoBaHUs. KpuBbIe KHCIOTHO-OCHOBHOTO TUTPOBaHUA. Pacuer M MocTpoeHue TeopeTUYECKUX
KPUBBIX TUTPOBAHUS CUJIbHBIX U CJIA0BIX OJHOOCHOBHBIX IPOTOJUTOB. DaKTOPHI, BIUSIOMINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHUCIOTHO-OCHOBHOrO THUTpoBaHUS. CrocoObl YCTaHOBJICHUS
KOHEYHOU TOYKU TUTpoBaHUs. KHCIOTHO-OCHOBHBIE MHAMKATOPBI, UHTEPBAJ MEPEX0/Ia OKPACKU
UHAMKaTOpa, noka3arenb TurpoBaHus (pT). IlpaBuiio BbIOOpa MHAMKATOpA A1 KOHKPETHOTO
ciydyas  tuTpoBaHus.  [IpakThueckoe  NpUMEHEHHE  peakUMi  KUCIOTHO-OCHOBHOTO
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B3aumoAeicTBUs. [loTeHIIMOMETpUYECKOE TUTPOBAHME HA OCHOBE PEAKUHUM KHUCIOTHO-
OCHOBHOTO B3auMOJENCTBUA. HANKATOPHBIE TOTPEIIHOCTH U UX OLICHKA.

2.4, AHanmuTHYECKHE peaKIMi KOMIUIEKCOOOPa30BaHUS U OCAKICHUS B KOJUYECTBEHHOM
XUMHUYCCKOM aHaJIN3e.

Hcnonp3oBanne KOMIUIEKCOOOpa30BaHUsI B XUMHUYECKOM aHaiu3e. Heopranuueckue u
OpraHn4eckue JIMranabl. KOMIUIEKCOHBI M UX CBOMCTBA. YCJIOBHBIE KOHCTAHThI YCTOMYMBOCTH
KOMIUIEKCOHATOB M HMX MpaKTHYeCKoe Hcmojib3oBaHue. OOOCHOBaHHME BBHIOOpA ONTHUMAIBHBIX
YCIOBUM  KOMIUJIEKCOHOMETPUYECKOTO TUTpPOBaHUS. KpuBBIE KOMIUIEKCOHOMETPUUECKOTO
TuTpoBaHus. DaKTOPHI, BIUSIONIMEC HA BEIMYMHY CKayka Ha KPUBBIX TUTpoBaHUsA. CrocoOsl
ycranoBnenuss T.0. u K.T.T. MetamioxpoMHble UHAUKATOPBI, NPUHIUI UX JeiicTBus. Buioop
WHIUKATOpa i1 KOHKPETHOTO Ciydash THUTPOBaHHS. AHAIWTUYECKHE BO3MOKHOCTH METOJa
KOMILJIEKCOHOMETPUYECKOTO TUTPOBaHUs. [[puMeHeHnEe KOMITJIEKCOHOB B AHAJIMTUYECKOW XUMUHU

B KauecTBe MAaCKHUPYIOIIHX arcHTOB. [Ipumenenue XUMUYECKUX peakimit
KOMILJIEKCOOOpa3oBaHUsl B (OTOMETPUUYECKOM aHAIM3€, B METOJE KOHIYKTOMETPUYECKOIO
TUTpOBaHUs. Peaknmum  ocaxJaeHuss B KOJMYECTBEHHOM  XMMHUYECKOM  aHaJH3e.

I'paBumerpudeckuii ananus. TeopeTtmdeckoe 000CHOBAHHME BBIOOpPA ONTUMAIBHBIX YCIOBUM
OCAKJCHHUS KPUCTALIMYECKMX M aMOp(HBIX ocaakoB. [IpuMeHeHne XUMHYECKHX peakiuil
OCAKJCHUS B METOJIE€ MOTEHLUOMETPUYECKOT0 THUTPOBAHUS, B METOJE TYypOUIUMETPUU.
OcoOeHHOCTH peakiii KOMIUIEKCOOOpa3oBaHMs (XenaTooOpa3oBaHMs) HOHOB METAUIOB C
OTA. OcagutenbHOE TUTPOBAHKE.

2.5. AHaIUTUYECKHE pPEaKIUU OKHUCICHUS-BOCCTAHOBJIEHUS B  KOJUYECTBEHHOM
XUMHYECKOM aHaJIM3E.

OKHCANTENbHO-BOCCTAHOBUTENbHAS peakUuss U  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIN
noTeHuuan. KOHCTaHTBI paBHOBECHS OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX peakuuil. BriOop
TUTPAHTA U ONTUMAJIbHBIX YCIOBHI TUTpoBaHMs. KpuBbIe OKUCIUTENIbHO-BOCCTAHOBUTEIHHOTO
tuTpoBaHus. DakTOphl, BIMSIONIME HAa BEIUYMHY CKauka Ha KpUBOM TUTpoBaHMs. MHaukarus
KOHEYHOM TOYKM THUTPOBAHUS XHMHUYECKUMH M  (PU3UKO-XUMHUYECKUMH  METOJaMHU.
[TepmanranaromeTpusi. XapakTepucTHKa METO/IA. YcenoBus MPOBECHUS
IIepMaHraHaTOMETPHUUECKUX OTpe/esIeHul. Bemecrna, onpeneseMble
IepMaHraHaTOMETpHYeCKUM MeToj oM. JlocTromHcTBa M Henmoctatku Metona. Monomerpus.
XapakTepucTuka METOJla, YCJIOBUS MPOBEIACHHSI HOJOMETPUYECKOTO OIPENEIICHUs BEIIECTB.
JlocrouHcTBa M HejocTaTKu MeTtoja. [IpumeHeHHe peakuuil OKHCIIEHUS-BOCCTAHOBIICHUS B
METO/1€ MOTEHLIHOMETPUYECKOTO TUTPOBAHUS.

2.6. MonooOmeHHas xpomarorpadus B KOJIMUYECTBEHHOM XMMHUYECKOM aHAJIM3E.

TpeOoBanusi, mperbsBIsEMble K peakuusM HOHHOro oOmeHa. M3oTepma HMOHHOTO
oOMeHa. BpiOop onTHUMalbHBIX YCIOBUH MOHOOOMEHHOTO pasneieHus BemiecTB. IIpumenenue
MOHOOOMEHHOM XpomaTorpaduu B aHAJIUTHUUYECKOW XMMHUU OPraHMYECKUX U HEOPraHWYEeCKUX
COEJIMHEHU: pa3/ieJIeHne, OUNCTKA, KOHIICHTPUPOBAHUE U T.[I.

Pa3zoen 3. Beeoenue 6 ghuzuxo-xumuuecxkue (UHCMpyMeHmaibHbie) Memoobl aHAIU3A

3.1. DXMA — cocTaBHas 4aCTb COBPEMEHHON aHAIUTUYECKON XUMHUH.

Knaccudukanus Gpu3nko-XxMMUYECKUX METOJOB aHaan3a. AHAIMTHYECKHUN CHTHAI Kak
uHpopmaTtuBHas (yHKLMS COCTaBa BEIIECTBA W €ro KoiuuecTBa. llpuMmepsl aHaIUTHYECKUX
CUTrHaJIOB U uX u3Mmepenuii B DXMA.

3.2. MeTposorn4eckue OCHOBBI aHATUTUYECKUX METOOB.

OCHOBHbBIE AHATUTUKO-METPOJIOTUUYECKHE XapaKTEPUCTHUKU METOJOB M PE3yJIbTaToOB
aHaJin3a, CrIocoObl MX OLIEHKH: Npenesl OOHapyxeHHUs, KOAI(P(OUIUEHT UYyBCTBUTEIIbHOCTH,
HIOKHSIE M BEpXHSS TpaHUlA JMana3oHa OIpeleNsieMblX COJEpKaHUM, CEJIEeKTUBHOCTD,
MPELU3UOHHOCTh B  YCIIOBUSX CXOJAUMOCTH (TIOBTOPSEMOCTH) U  BOCIPOU3BOJAUMOCTH,
MPaBUIIBHOCTB, 3KcnpeccHocTh. O6006mennsle ceenenus o FOCT P UCO 5725 (2002).

3.3. Obmuas XapakTepucTKa CHEKTPAJIbHBIX, ANEKTPOXUMUYECKUX u
xpomaTtorpauueckux  MeTonoB  aHanmuza.  IlpencraBienne o0 (POTOMETPUYECKHX,
MOTEIIMOMETPUUYECKUX METOAaX aHAJIM3a U HOHHOOOMEHHOM XpoMaTorpaduu.

54



4 O0beM yueOHOM T CHUILTHHBI

O0beM TUCHUIIIHHBI
Bua yueOHo# padoThbl Axan | Acip.
3E
q, 9,

O01mas TpyA10eMKOCTh JUCUMIJIMHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHUS: 1,79 64,4 48,3
Jlexinm 0,45 16 12
[TpaxTuueckue 3anstus (113) - - -
Jlaboparopusie padoTs! (JIP) 1,34 48.4 36,3
CamocrosiTeJibHast padoTa 2,21 79,6 59,7
KonrtakTHas camocrositenbHas paboTa

2,21
CaMOCTOSATEeTFHOE U3YUYEHUE PA3/IeTIOB JUCITUTUIMHBI 79,6 59,7
Bua uToroBoro KOHTpoJIs: 3auer ¢ oleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«PDusnyeckass XuMHus»

1. ]_le.]'lb AUCHUIIVIMHBI — PACKPLITh CMBICI OCHOBHBIX 3daKOHOB, YIIPAaBJIAIOMIUX XOJ0M

XUMHUYECKOI0 IIponecca, MmokKasaTrb o0nact IMPUIOKCHUA OTUX 3dKOHOB W HAYYUTh CTYJACHTA
rpaMOTHO IMPUMCEHATL HUX IMPU PCIICHHU KOHKPCTHBIX TCOPCTHYCCKUX M IMPAKTUYCCKUX 3ajad,
IMOHATH OCHOBHBIC KHHETHUYCCKUEC 3aKOHOMEPHOCTHU IIPOTECKAHUA XUMHUYCCKUX ITPOUECCOB U POJIb
KaTtajau3a JJid XUMHYSCKOHN TEXHOIOTHUH.

2. B pe3yabTaTe H3y4eHUs] TUCHUTIMHBI 00y YAIOIIUICA TOI/KEH:
Obnadams CIETYIONIUMA KOMIIETSHIIUSAMU U WHIuKaTopamu ux goctmwkenus: OINK-1.3,

OIIK-1.7, OIIK-1.11.

3uamo:
OCHOBHBIE 3aKOHbl (DUM3MYECKON XHWMHH, B3aUMOCBSI3b (QPU3UUYECKHMX U XUMUYECKUX
XapaKTEepPUCTUK MPOLECCa;
IyTU OIpENeieHHs] BaXHEUIIUX XapaKTEPUCTHUK XHUMHYECKOIO paBHOBECHS (KOHCTAHTBI
paBHOBECHS, pABHOBECHOTO BBIXOJa MPOJIYKTa, CTENICHU MPEBPAIIECHUS UCXOAHBIX BEILECTB)
Y BIUSHUS PA3IUYHBIX (PAKTOPOB HA CMEIIEHHE XMMHUECKOTO PAaBHOBECHUS;
TEPMOJIMHAMUYECKOE ONMCAaHNE CBOWCTB MI€AIbHBIX M HEUICAIbHBIX PAaCTBOPOB, MOAXOJIbI K
HAX0XJACHUIO MapIUAIbHBIX MOJIAPHBIX BEJIMYMH KOMIIOHEHTOB pacTBOpa.
TEOPUIO ralbBaHUUECKUX SIBJICHMUIA;
TEOPUM KHUHETHKH, IYyTH TEOPETHUYECKOIO pacueTa CKOPOCTeM XMMHUYECKUX peakuud u
OTpaHUYEHUS] B IPUMEHUMOCTH PacU€THBIX METOJIOB;
OCHOBHBIE Ye€pThl TOMOT€HHOTO M TE€TEpOT€HHOro KaTajlu3a, MPUYUHBI YCKOPEHMUS
XMUMHUYECKOTO IpoLecca B IPUCYTCTBUU KaTaau3aTopa.

Ymemu:
IPUMEHATh TEOPETUYECKUE 3HAHUS U OKCIEPUMEHTAIbHbIE METOAbl HCCIIEIOBAHUS
¢bu3nyecKoi XMMUHU IPU PelIeHUuH NPoPeCcCUOHATIbHBIX 3a/1a4;
Mpe/ICKa3bIBaTh U HAXOJUTh ONTHMAaJIbHBIE YCIOBUS MPOBEIACHMSI XUMUYECKOTO Mpolecca C
LEIbI0 TIOJYYEHHUS] MAaKCUMaJIbHO BO3MOKHOTO BBIX0/1a MHTEPECYIOIIEr0 MPOIYKTa;
NPUMEHSITh TEOPETUYECKUE 3HAHUS U OKCIEPUMEHTAIbHbIE METOAbl HCCIIEIOBaHUS
¢u3nueckol XUMHUHU Ui PELIEHUS BOIPOCOB, BO3HUKAIOMIMX MPU H3YUYEHUU KUHETUKU
XUMHUYECKUX PEAKLUH;
MPOBOJUTH AHAIU3 U KPUTHUYECKH OLIEHMBATh IOJYYEHHbIE SKCIIEPUMEHTAJIbHbIE JAHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

Braoemy:
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— KOMIUJIEKCOM COBPEMEHHBIX TEOPETUYECKHUX METOJOB (PHU3MUECKON XUMHUM JIs PELICHUS
KOHKPETHBIX HCCIIE0BATEIbCKUX 3a/1a4;

— HaBbIKAMU OIIPENICTICHHs] COCTOSIHUSI PaBHOBECUS M CAMOIIPOM3BOJIBLHOTO HAampaBlIEHUS
XMMHUYECKOTO MPOIIECCa;

— 3HAHMSIMHM OCHOBHBIX 3aKOHOB (PM3WYECKON XMMHUHU JJISl COAEPXKATEIbHONW HMHTEpIpeTaruu
TEPMOJIMHAMUYECKHUX PacUETOB;

— METOJaMM ONpEJIENICHHUs MOpSAIKAa U CKOPOCTU PEaKIUH, YCTAaHOBJICHMS JIMMUTUPYIOLIEH
CTaJNM U MEXAHU3Ma N3y4aeMON XUMHYECKOUN pEeaKIuH;

— HaBbIKAMU  COCTaBJICHHS TaJbBaHMYECKUX JJIEMEHTOB Uil  LIeJell  ompeaeraeHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHUS UCCIIETyEMOMN PEaKlInu;

— 3HAHMSMHM OCHOBHBIX 33aKOHOB XHMHYECKOW KHHETHUKH, BIIMSAHUS Pa3IUYHBIX (AKTOPOB
(TemmepaTypbl, AaBJIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOH peakuu.

3. KpaTkoe coaepskaHue JMCHUILTHHBI
5 cemectp Paszoen 1. Xumuueckas mepmoouHamuka

1.1. IlepBbIi1 3aKOH TEPMOAMHAMUKH

TepMmoauHaMHUECKUE CUCTEMBI U TEPMOJMHAMUYECKHE IMapaMeTpbl. DKCTEHCUBHBIE U
MHTECHCHUBHBIE CBOMCTBA CHCTEMBL. TepMmoamHampyeckuil mpouecc. DYHKIMU COCTOSHUA U
¢byHKIMM mpoliecca. BHyTpeHHss 3Heprusi W 3HTaNblMs, UX cBolicTBa. Temaora u paboTa Kak
dbopmel mepenaun 3Hepruu. PaboTa pacmmpenus raza u moJsiesHas padbora. DopMyITHpPOBKHU
[IEpBOro Hayaja TepMOJUHAMUKU. B3auMoCBs3b TEIIOTHI, pabOThl M U3MEHEHHUS BHYTPEHHEU
SHEPruu B U30XOPHOM, U300apHOM U H30TEPMHMUECKOM Iporeccax. TemnoéMKoCcTh BellecTBa —
M30XOpHas WM u300apHasi, MOJSpHas, ynaeiabHas. TermIoéMKOCTh UAeaIbHBIX TIa30B,
B3aUMOCBs3b MOJISIpHBIX TeruioémkocTel Cp u Cyv uueanbHOro rasza. Termao€MKOCTh TBEPHbIX
BEIIECTB U JKUAKOCTEH. 3aBUCHUMOCTh MOJISIPHOM H300apHON TEIIOEMKOCTH BEIECTBA OT
TEeMIIEpaTypbl, SMIUPUUECKHE YpPaBHEHUsI (CTENEHHBIE Ps/bl), UX MPUMEHUMOCTb. 3aKOH KyOOB
Hebas, mpaBuiio romonra u Iltu. Cpenusas nzobapHas TEIIOEMKOCTh BEIIECTBA B MHTEPBAJIC
TeMmiieparyp. TemIiieparypHasi 3aBUCUMOCTb IpupanieHus sutainbnun Bemectsa (Hr — Ho) mpu
MIOCTOSIHHOM JIaBJI€HUH € Y4€ToM (ha3oBbIX MepexooB. TemaoBoi 3(PPekT XUMHUECKOro
npouecca. OcCHOBHOe cTaHAapTHOe cocTosHue. CTaHAapTHBIE SHTAIBIMKU 00pa3oBaHUS U
cropanusi BeuiecTB. I[Ipumenenue 3akoHa ['ecca ans BbUKMCIEHHS TEIJIOBBIX 3 (EKTOB
XUMHUYECKUX U (PU3MKO-XUMHUYECKHUX IpoueccoB. CBsA3b TEIIOBBIX 3((EKTOB MPU MOCTOSTHHOM
o0beMe U TpU TOCTOSHHOM JIaBJIEHUWU. 3aBUCHUMOCTb TEIJIOBOro AH¢¢eKra peakiuu OoT
Temreparypbl. BbiBon u aHanu3 ypaBHeHuss Kupxropa B auddepeHunanbHoil ¢dopme.
WurerpupoBanue ypaBHeHnus: Kupxroda.

1.2. BTopoii 3aK0H TepMOJIMHAMUKHU.

CaMonpou3BoJbHBIE W HECAaMONPOM3BOJIbHBIE, OOpaTuMble UM  HEOOpaTUMBIE,
paBHOBEeCHbIE (KBa3HCTAaTUYECKUE) U HEpaBHOBECHbIE Ipolecchl. PaboTra paBHOBECHOTO U
HEPaBHOBECHOTO MpoueccoB. PopMyIUpPOBKU BTOPOro Hayajga TEPMOJUHAMUKUA. DHTPOIUS KaK
KpUTEpUN HAINpPaBICHHOCTH CaMOIIPOU3BOJIBHBIX MPOLECCOB M PABHOBECHS B M30JIMPOBAHHBIX
cUCTeMax. 3aBUCUMOCTb SHTPOIMU BELIECTBA OT IApaMETPOB COCTOSIHUS (TeMIepaTyphbl,
naBieHus, oobeMa). PacueT M3MEHEHUs SHTPONMU B PA3IMYHBIX MpPOLIECCaX, CBA3AHHBIX C
M3MEHEHHEM COCTOSIHHS MJICANIbHOTO Tra3a, a TaKKe YUCTBIX TBEPIBIX WM JKUIKHUX BELIECTB.
W3meHeHne 3HTPONUU B IMPOLIECCE CMELIEHUS WICaNbHBIX ra3oB. V3MeHeHHe SHTpONUH MpH
¢da3zoBbix mnepexonax. TemoBas Tteopema Hepucra, nocrynar Ilnanka (Tperbe Hauano
TepMoauHamMukn). CraTUcTHYecKas MHTEpHpeTanus BTOPOro Hayajla TEepPMOJIUHAMUKH,
ypaBHeHue boisbnmana-Ilnanka. Beraucnenne aOcoiiOTHON SHTpONMM BelmiecTBa. Pacder
M3MEHEHHUsI SHTPONHMH B XUMUYECKUX PEAKUMSIX MPU Pa3InYHBIX Temrneparypax. O0bequHeHHOe
ypaBHenue | u Il 3akoHOB TepmommHamuku. DHeprus ['enpmronbiia u sHeprus [m60Oca kak
KpUTEpUHU  HANpPaBIEHHOCTH  MPOIECCOB M  PABHOBECHS B  3aKPBITBIX  CHCTEMax.
XapakTtepuctuueckue (GpyHKUUU. 3aBUCUMOCTh 3Hepruu ['enbmronbia u sHepruu ['mb6ca ot
[apaMeTpoB COCTOSIHUA. TeMIiepaTypHas 3aBUCHUMOCTh SHepruu ['mb0ca BemiectBa ¢ y4éToM
¢dazoBbix nepexonoB. Pox ¢dazoBoro mnepexona (mepBblid, BTOpoi). YpaBHenus ['1bO6ca-
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I'enpMronbia. Pacuer usMenenuit ctanaapTHbix 3Hepruii ['md60ca u ['enbmronbia B XMuMUYECKUX
peaxkuusx Mpu pa3InyHbIX TEMIIEpaTypax.

CucreMbl NEPEMEHHOTO COCTaBa. XUMHUYECKHM NOTEHLHal KOMIIOHEHTa CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOTO MOTEHLHMANa OT JaBJICHUS U TeMIIepaTyphl. Y CIOBHS paBHOBECHUS U
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS MPOIEcca B CUCTEMaX IEPEMEHHOT0 COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MarepuanbHblii OanaHC XMMHYECKOH peaKlIMH, CTENeHb IPEBPAIICHUs, XUMHUYECKas
NepeMeHHas. YpaBHEHUE H30TE€PMbl XuUMHUYecKoW peakuuu (u3orepmbl Baut-I'odda).
XUMHYECKOE CpOJCTBO. AHalW3 YpaBHEHMsSI HM30TEPMbl JJIsi OINpEIENICHUs HaIlpaBlICHUs
CaMOIIPOM3BOJIBHOTO  MPOTEKaHMSI ~ XMMHYECKOW  peakuuh OT  JIAHHOTO  HCXOJHOIO
(HEpaBHOBECHOTO) COCTOSHUA. TepMoJauHaMHuYecKas KOHCTAHTa XMMHMYECKOTO DPAaBHOBECUS U
SMIUpPUYECKUE KOHCTaHThl xuMHuueckoro paBHoBecus (Kx, Ke, Kn, Kp), ypaBHeHus ux cBs3u ans
peakuuy B HJIEaIbHOM Tra3oBoM cMmecu. KOHCTaHTBI paBHOBECHS [UIsI TOMOTEHHBIX U
reTepOreHHbIX PEaKLMi, UACATbHBIX M HEUJCAIbHBIX PEAKIMOHHBIX CHCTEM (Ha NpUMEpax).
CMmenieHne XMMHUYECKOTO paBHOBecUsl MpH M3MeHeHuu obmiero nasieHus (T = const) u npu
no6apiieHnH B cucteMy nHeptHoro rasa (T = const, P = const).

Bnusinue temmeparypbl Ha KOHCTaHTY XMMHUYECKOI'O paBHOBECHS, YPaBHEHUS U300apbl U
M30X0Pbl XMMUYECKON peakuuu. BeIBoJI, aHAN3 U MHTErPUPOBAHHME HAa3BaHHBIX YpaBHEHHM Ha
npuMepe ypaBHeHUs u300apbl. PacueT cpeHero u HCTUHHOTO TEIUIOBOTO APQeKTa XUMUUECKUX
peakuui M3 3aBUCHUMOCTH TEPMOJMHAMHUYECKON KOHCTAHThl PABHOBECHUS OT TEMIIEPATYpHI.
Pacyer KOHCTaHT paBHOBECUS XMMHUYECKHX pEaKUUi W3 CTaHAAPTHBIX TEPMOJAMHAMUYECKUX
¢GyHKIMH BemiecTB. BoruncieHne KOHCTaHT paBHOBECUS! XUMUYECKUX PEaKIUi MO CIPaBOYHBIM
JAHHBIM O KOHCTaHTaX PaBHOBECUs peakluil 00pa30BaHUs COEIMHEHUHN U3 IIPOCTHIX BEILIECTB.
Paszoen 2. @azosvie pasnosecus 6 00HOKOMNOHEHMHBIX CUCEMAX
2.1. ®a3oBble niepexosl U Pa3zoBas quarpaMma COCTOSIHHS 1711 OTHOKOMITOHEHTHBIX CHCTEM

@a3a, KOMIIOHEHT, 4uciIo cTeneHed cBoOoawl. IlpaBmiio ¢a3z ['mb6ca. [Ipumenenue
npaBuwia (a3 ['mbOca mis ananm3a (a3oBBIX PAaBHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaX.
Jluarpamma COCTOSIHUSI OJHOKOMIIOHEHTHON CUCTeMBbI, €€ (a3oBble MOJS, JUHUM U TPONHBIE
TOYKH, BBIPAXKAIOIINE COOTBETCTBEHHO OnHO(pa3HOe, AByxda3zHoe U Tpex(a3zHOEe PABHOBECHSI.
Hacpimennsiif map, remnepaTypHasi 3aBUCHUMOCTD JIaBJIEHUSI HachlllleHHOTo mnapa. Kputuueckas
TOYKa, KPUTHYECKOE COCTOSIHHE BEIIECTBAa, €ro OCOOEHHOCTH. BbIBOJ M aHalU3 ypaBHEHUS
Knaneiipona. 3aBucumMocTh TeMNepaTypbl MJIaBJIEHUS OT BHEIIHErO JaBJICHUS, HHTEIPUPOBAHUE
ypaBHeHus KianeilipoHa s paBHOBecus TBEPAOE TEJO - JKUJIKOCTh. PaBHOBecusi ¢ razoBoil
¢dazoit, ypaBHeHnue Kianeiipona-Knaysuyca, BBIBOJ W MHTEIpUPOBAHUE YpPaBHEHUS IS
ONMCAHUA JIMHUM HCMapeHus U cyOnuManuu, HCIojb3yeMble aomnyiieHus. OnpeneneHue
KOOPAMHAT TPOMHOU TOYKHU.

2.2. Onpenenenue TepMoAMHaMUYeCKuX (PyHKIUM pouecca Gpa3zoBoro nepexoaa

[Ipumenenne  ypaBHenus  Knaneipona-Knaysmyca  juist  pacdera  M3MEHEHUs
TEPMOJIMHAMUYECKUX (QYHKIMM 1pu (a30BbIX MpeBpalleHusx. B3auMocBsS3b 3HTaNIbIHM
IJIaBJICHUS, UCIIAPEHUS U BO3TOHKH B TPOMHOM TOUKe. DMIUpudecKkoe rnpasuiio TpyToHa.

Pazoen 3. Tepmoounamuueckas meopusi pacmeopos
3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [lapunanbHbie MOJIbHBIE BETUYHHbI

Knaccudukanumu pactBopos. Ilapimanbabie MOJIApHBIE BeTUYHHBI. YpaBHeHUs1 [ nO0Oca-
Jtorema (BbIBOJ M aHanu3). Metoasl omnpeneneHrs NapluuaibHbIX MOJIIPHBIX BEIUYMH (METOJ
KacaTelbHBIX M METOJA OTpe3koB). OTHOCUTENbHBIE MapLUUaIbHbIE MOJIIPHbIE BEIMYMHBI
(mapuuanpHbIe MOJISIpHBIC DYHKIIMM cMeIIeH s ). TepMoanHaMUYecKrue (QYHKIIMH CMEIICHUSI.
3.2. TepMOIMHaMHYECKOE ONMCAHNE UJICATBHBIX U HEUJEAIbHBIX PACTBOPOB

WNneanpHbie  (COBEpIIEHHBIE) PACTBOPH. XWUMHUYECKHWA IMOTEHIMAT KOMIIOHEHTa
UJealbHOTO pacTBopa. TepMoauHamMuueckue (yHKIUU CMEUICHHS Ul UACaJbHBIX PacTBOPOB.
PaBHoBecue "uneanbHblll pacTBOp-map", 3akoH Payns, rpaguueckas HHTepHpeTalus 3aKOHA
Paynsa. IlpenenbHo pa3z0aBieHHbIE pacTBOPbI, 3akOH [eHpu. VYpaBHEHHE XUMHYECKOIO
MOTEHLMaNa JJisi PAacTBOPHUTENs W PACTBOPEHHOro BeulecTBa. HewuneanbHble (peaybHbIE)
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PacTBOPBI, MOJOKUTENIbHBIE U OTPULIATEIbHBIE OTKIIOHEHUS OT UCAbHOCTU (OT 3aKoHa Payis).
CrangapTHbIE COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CUMMETpUYHAsE © HECUMMETPHUYHAs CUCTEMBbI
cpaBHeHUs. PacueT akTUBHOCTEW M palMOHAIbHBIX KOA(P(UINEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMmoauHamMuueckue (YHKUMM CMEIIEHUs JUIsl HEUJCAbHBIX pPacTBOPOB.
3aBUCUMOCTb AKTHUBHOCTH U KO3((UlIMEeHTa aKTUBHOCTHM KOMIIOHEHTa OT TeMIepaTypbl H
JaBJICHUS.

3.3. KomnuratuBHble CBOMCTBa pa30aBlIEHHBIX PACTBOPOB HEJETYYMX BEIIECTB B JIETy4eM
pacTBOpUTEINE

KomnuratusHble cBoiicTBa pa30aBiI€HHBIX PACTBOPOB HEJIETYYMX BEIIECTB B JIETYUYHMX
pacTBopuUTENSX (MOHMKEHHUE JaBJICHMsI HACBHIIIEHHOTO Mapa pacTBOPUTENS HaJl PacTBOPOM IO
CPaBHEHMIO C YHUCTBIM pAcTBOPUTENIEM, IOBBIIIEHHE TEMIIEpaTypbl Hayajla KUIEHUS U
MOHI)KEHUE TeMIlepaTypbl Hadaja OTBEPAEBAHUSA pPAacTBOPOB, OCMOTHYECKOE JaBIICHUE).
D0ymnockonuyeckass M KPUOCKOIMYECKass KOHCTAaHThl pacTBopuTesia. BbIBoa ypaBHEHUs,
CBSI3BIBAIOILIETO MOHIKEHUE TEMIIEpaTypbl Hayajla OTBEpJEBAaHUS C KOHIEHTpalueld pacTBOpa.
Ocmoc, ocMOoTHYECKOE J1aBiieHHe, 0OpaTHbI ocMmoc. Vcnosib30BaHUE KOJIJIUTATUBHBIX CBOMCTB
JUIs  ONpENENIEHUsT MOJIIPHOW Macchl, CTENEHU JUCCOLMALMM WJIM CTENeHH acColMaluu
PacTBOPEHHOTI'O BEIIECTBA.

Pazoen 4. @azoevie pasnosecusi 6 MHO20KOMNOHEHMHBIX CUCEMAX
4.1. PaBHOBECHE «KMJIKUH PACTBOP - HACBILEHHBIN Nap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JluarpaMMbl  «JABIEHUE-COCTABY»,  «TEMIIEPaTypa-coOCTaBy», «COCTaB  I1apa-CoOCTaB
KUAKOCTU» JUIsl WJCAIbHBIX M HEWJeallbHbIX pacTBOpoB. IlpumeHenue mnpaBuna ¢a3 K
UCCIIeIOBaHUIO0 auarpaMM. 3akoHbl ['n00ca-KoHoBanoBa. A3seoTpomnus, TEpMOJWHAMUYECKOE
ycioBue TOYkM aszeorpona. IlpaBuiio pblyara. ®OU3MKO-XHUMHYECKUE OCHOBBI pa3/IElCHUS
KHUJKUX CMECE MeToJaMU MEPErOHKU U peKTU(PUKALINH.

4.2. PaBHOBECHE OKHJIKOCTH-TBEPJOE» B ABYXKOMIIOHEHTHBIX CHCTEMAX.

Tepmuueckuil aHanu3, KpUBbIE OXJaXKJIEHHUS, NOCTPOCHUE IUarpaMMbl IUIABKOCTH 1O
KpUBbIM oxJlaxaeHusa. CHCTeMbl C OrpaHMYEHHOM W HEOrPaHUYEHHOW pacTBOPHUMOCTHIO
KOMIIOHEHTOB B TBEPJIOM cocTosiHUM. M3omopdusM. Tumel TBepabIX pacTBOpOB. Jnarpammsl
IUIABKOCTH M30MOP(HO KPUCTAINIU3YIOIIUXCS BellecTB. JluarpaMMbl IJIaBKOCTH CHUCTEM C
OTPaHUYEHHOM PACTBOPUMOCTBHIO B TBEPIOM COCTOSHUU. DBTEKTHUECKOE U IMEPUTEKTUUECKOE
paBHOBecus. OrpeneieHre cocTaBa 3BTEKTUYECKON MKUIAKOCTH IOCTPOECHHUEM TpPEYroJibHHUKA
Tammana. [Ipumenenue npasuia a3 ['u60ca k uccienqoBaHuio (Ha3oBbIX PAaBHOBECHI.

6 cemectp Paszoen 5. Pacmeopwi 21exkmporumos
5.1 PacTBOpBI 31E€KTPOJINTOB B CTATUYECKHUX YCIOBHSIX

TepMmoauHaMHUECKOE OIMCAHUE CBOWCTB pPACTBOPOB JJIEKTPOJUTOB. AKTUBHOCTH H
KO3(G(UIMEHThl aKTUBHOCTH JJIEKTPOJMTa M HOHOB B PACTBOpE, CpEIHHE HOHHbBIE
K03 (duLMeHThl aKTUBHOCTU. CBSA3b aKTUBHOCTHU AJIEKTPOJIUTA CO CPEIHEN HOHHON aKTUBHOCTHIO
W KOHIEHTparuen snektposuta. HMonHas cuia pactBopa. [IpaBuio moHHOU cuibl. OCHOBHBIE
MOJIOKEHUSI  DJIEKTPOCTAaTUYECKOM  TEOPHUM  CWIIBHBIX  3JIeKTposuToB  JleOas- Xtokkes.
[Ipenenbusiii 3akoH [ebas-X1okkens, BTOpOE W TPEThe NMPUOIIKEHHS TEOPHH, Tpaduueckoe
MIPEJICTaBICHUE STUX 3aBUCUMOCTEH.

5.2 PacTBOpBI SJIEKTPOJIMTOB B TMHAMUYECKUX YCIOBUIX

[IpoBoauuku snexrpudeckoro Toka I u Il pona, noHHAsA M AIIEKTPOHHAs MPOBOAUMOCTb.
VYaenpHas, MOJSpHas M SKBUBAJIEHTHAs AJIEKTPUYECKHE MPOBOIMMOCTH, B3aUMOCBSI3b MEXIY
HUMU. 3aBUCUMOCTb YAEIbHON U MOJISIPHOHN 3JEKTPUYECKON MPOBOAUMOCTEN OT KOHIIEHTpAIUH,
TeMIlepaTypbl U HpHUpoabl pacTBopuTens. CKOPOCTb U HOJBHAKHOCTH (a0COJIIOTHAs CKOPOCTb
JBIDKEHUS) MOHOB. 3aKOH HE3aBHCHUMOTO JBWKEHUs MOHOB (3akoH Kombpaymia). [IpenenbHbie
MOJISIPHBIE 3JIEKTPOIPOBOJHOCTH HOHOB. OCTaETHBII MEXaHHW3M IepeHoca 3JIEKTPUYECTBA
MOHAMH TUJIPOKCOHUS U rujpokcuia. Yucna nepeHoca HOHOB. DIEKTPOIPOBOAHOCTh PACTBOPOB
CWJIbHBIX JIEKTPOJIUTOB, YpaBHEHHE KOpHs KBajpaTHoro (ypaBHeHue Konbpayma). [Ipumenenue
TEOPUU CHJIbHBIX 3JIEKTPOJIMUTOB /ISl OOBACHEHUS 3JIEKTPO(YOPETUYECKOTO U PEeTaKCallHOHHOTO
3(p(dEKTOB CHUKEHUS 3JIEKTPONPOBOJHOCTH. BiusHue mosied BBICOKON HANpsHKEHHOCTH H
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BBICOKOW 4YacTOThl IEPEMEHHOT0 TOKa Ha 3JIEKTPONPOBOJHOCTh pacTBOPOB. MeTonuku
U3MEpEeHus EKTPOoNpoBoHOCTH. KoHayKTOMETpUUecKoe onpesiesieHue CTENeHH U KOHCTAHThI
JUcCOLMalMu  c1a0bIX AJIEKTPOJIMTOB, TEIUIOTHI, AHTponmuu U sHeprun [ubOOGca mnporecca
JMCCOLMAIINU, PACTBOPUMOCTH MaJIOPACTBOPUMBIX COECTUHEHHH.
Pazoen 6. Dnekmpoxumuuecxue cucmemul (yenu)
6.1 DJ1C u snexTpoAHBIC TOTECHITUAITBI

DNeKTpOXUMHUYECKUEe CUCTeMBI (Lenu). Bo3HHKHOBEeHHE ckauka MOTEHIIMajla Ha TPaHUIIe
paznena mpoBoauukoB I wm Il poma. JIBOWHOW SJEKTPUYECKUN CIION. DIEKTPOXUMHYECKHUI
MOTEHIIMAJI, ralbBaHU-MOoTeHIHaa. OOpaTuMble AIEKTPO/Ibl U OOpaTUMBbIE 3JIEKTPOXUMHUYECKUE
uenu  (9JEMEHThI). OJNEeKTPOABMKYILAas CHiIa TallbBAHWUYECKOTO  AJIEMEHTAa,  YCJIOBHBII
AJNIEKTPOJIHBIN TMOTEeHIMaN (MOTEeHIUan B BojgopoaHou mkane). Csa3p D/]C rampBaHmYecKo
LEeNu C EKTPOAHbIMU noTeHnuanamu. [IpaBuio 3nakoB D/IC U 37€KTPOAHBIX MOTEHIUAIOB.
TepmonnHamMudeckasl TeOpus raJbBaHUYECKUX SIBJICHUN. BpiBox u ananu3 ypaBHeHus HepHcra,
BbIpakarolero 3aBucumMoctb J/IC raapbBaHUYECKOTO AJIEMEHTA OT aKTUBHOCTENH KOMIIOHEHTOB
ANEKTPOJHON peakiuu. YpaBHeHue ['nbOOca-I'enpMmrosbiia s 3JIEKTPOXUMUYECKUX CHCTEM.
3aBucumocth DJIC raapBaHUYECKOTO AJIEMEHTa OT Temmneparypbl. Kimaccudukamus 31eKTpoaoB:
AJIEKTPO/IbI TIEPBOTO U BTOPOTO POJa, Ta30Bbl€, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE. Y paBHEHUE
Hepucra 1 noTeHnuana 31eKTpoI0B BCEX BUIOB.
6.2. 'annbBaHNYECKUE AIEMEHTBI

Tunel ralbBaHUYECKUX IEMEHTOB: XUMUYECKHE, KOHIICHTPAL[MOHHBIE, C IIEPEHOCOM, 0e3
nepenoca. Aud@y3noHHbII NOTEHIMAI, MEXaHU3M BO3HUKHOBEHMSI U METOJIbl €r0 YCTpaHEHUs
(cBemeHus K MUHMMalbHOM BenmuuHe). Metonuka wusMmepenuss OJIC u  3yeKTpOAHBIX
MOTEHIIUAJIOB. [IpyMeHeHHEe TOTEHLMOMETPUU MJIsi ONPEIENICHUs TEepPMOJUHAMHUYECKUX
XapaKTePUCTUK XUMHUYECKUX PpEaKlMi, MPOTEKAIUX B TaJbBaHUYECKOW IENU, KOHCTaHT
XMUMHYECKOTO PABHOBECHS, aKTUBHOCTEH M KO3()(PUIMEHTOB aKTUBHOCTH 3JIeKTposinToB, pH
pacTBOpPOB, TPOU3BEACHUSI PACTBOPUMOCTH MAIOPACTBOPUMBIX COEIMHEHUN. XHUMHUECKUE
HCTOYHUKHU TOKA.
Paszoen 7. Xumuueckas kunemuxa
7.1. ®opMasibHasi KHHETHKA

TepmoauHamuueckas BO3MOXKHOCTbh IIpollecca M €ro MpakThyeckas (KMHETUYecKas)
ocyiecTBUMOCTb. [Ipenmer u 3anaun XxuMuyeckoil KuHeTUKU. OCHOBHbBIE MOHATHS (OpMaIbHON
KMHETUKH: CKOPOCTb XUMHUYECKOW pEeaklUu, MOJEKYISIPHOCTh, YACTHBIM M OOLIMN HOPSAIOK.
OCHOBHOH MOCTYJIAT XUMHYECKOW KHUHETHKH, KUHETHYECKOE YpPaBHEHUE CKOPOCTH PEAKIIHH.
KoHcTanTa CKOpOCTM XMMHMYECKOM pPEakUWH, Pa3MEPHOCTh KOHCTAaHThl CKOPOCTH. MeToibl
ompejieNieHus CKopocTell xumuueckux peakuuid. [IpocTeie (s1eMeHTapHBIE) U CIIOXKHbIE
peakuuu. Kunetnka npoctsix U GopMaibHO MPOCTHIX OJHOCTOPOHHUX TOMOI€HHBIX PEaKIUil.
Peakuuu nepBoro, BToporo u tperbero nopsaxkos. Juddepenuanbuas u uHTerpaibHas Gopmbl
KMHETUYECKUX YpaBHEHUI, KMHETHYecKue KpuBble. JIMHEHOe mpencTaBieHHe KUHETUYECKHX
KpUBBIX I PEaKkUMi pa3IMyHbIX NOPSAKOB. Bpems moiynpeBpamenusa. Peaknum HyneBoro
nopsiaka. Meton wu30biTKa (M3oismuu) OcTBanbAa OMpPEACNICHUS YAaCTHBIX TOPSIKOB  TIO
COOTBETCTBYIOIIEMY peareHty. Juddepenuuanbable U MHTErpabHbIE METOAbl ONpEeSICHuUs
Nnopsiika peakuuu. Pasznuyue KOHLEHTPAllMOHHOTO M BPEMEHHOTO MopsAakoB. CIOXKHbIE
peakuuu. IlpuHIUMD HE3aBUCUMOIO NPOTEKAaHUS >SJIEMEHTApHBIX peakuuid. OOpaTumble U
napajuleJibHble peakuuy nepBoro mnopsnaka. JuddepenuuanbHble ypaBHEHHS, OINKCHIBAIOLIME
CKOPOCTH 3TUX peakuui, UX HUHTerpupoBaHue. KuHeTmueckue KpuBbIE IS KaXIOro U3
pearupyromux  BemiectB.  [locnenoBarenbHble  peakuuun  1-ro  mopsnaka.  Cucrtema
nuddepeHurnanbHbIX ypaBHEHUM, OINUCHIBAIONIMX KHUHETUKY IIOCIEA0BATEIbHBIX PpPEaKLIUM.
Kunernyeckue ypaBHEHMsSI M KMHETHYECKHE KPHUBBIE U1 BCEX YJYaCTHHUKOB peakuuu. Bpems
JNOCTHKEHUS] MaKCUMaJbHOM KOHUEHTPAalMW MPOMEXKYTOUHOTO BEIIECTBA. 3aBUCUMOCTH
MaKCUMAaJbHOM KOHLEHTpAalMd MPOMEXKYTOUHOTO BEIIeCTBA OT COOTHOIIEHHUS KOHCTAaHT
CKOPOCTEW OTHENBHBIX CTAINN MOCIEN0BATEIbHON peakuuu. [[puHIMn IMMATHPYIOIIEN cTagun
MOCJIEIOBATEIbHOM ~ XuMHMueckod — peakuuu.  CTallMOHapHBIH  pEXUM  MPOTEKAHUSA
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MOCJIEIOBATENbHBIX  peakuuid. MeroJ  KBa3MCTAMOHAPHBIX  KOHIIEHTpaluil, o0nacTb
NpUMeHeHHs. BiusHue TeMmepaTrypbl Ha CKOPOCTh XHUMHUYECKOW peakuuu, HpUOIMKEHHOE
npasuwio Baut-I'odpda. YpaBHenue Appenuyca B quddepeHunaibHol 1 HHTErpajibHOM Gopme.
OddexTrBHAs HHEPrusi aKTUBALUUU U NPEIIKCIOHEHLIUAIbHBIA MHOXHUTEIb, METOAbl UX
OTpe/IeNIEHUs U3 SIKCIIEPUMEHTAJIbHBIX TAHHBIX.

7.2. Teopunu XMUMHYECKON KUHETUKHU

Teopust aktuBHbIX (OuHapHbiX) coynapeHuii (TAC). CkopocTh peakuuy Kak 4YHUCIIO
CTOJIKHOBEHUI aKTUBHBIX MOJIEKYJ B €IMHUILY BpeMeHU. KoHCcTaHTa ckopocTu OMMOJIEKYISIpHON
peakuuu. OU3NYECKUI CMBICI MPEIIKCIIOHEHIINATBHOTO MHOXKHUTENS U SHEPrUHM aKTHUBALMH B
pamMKax TEOpHH aKTUBHBIX coylapeHuil. Crepuueckuil pakTop, HEOOXOIUMOCTh €0 BBEACHUS B
KMHETUYECKOE YpaBHEHHE peakluu. JJOCTOMHCTBA U HEAOCTATKU TEOPUU aKTUBHBIX COYIapEHUIA.
MexaHn3M MOHOMOJEKYISIPHBIX Ta30BbIX peakuuid B pamkax TAC, cxema Jlunnemana.
HcrosnkoBaHue NPUYMH M3MEHEHHs MOpsAJKa MOHOMOJEKYISPHOW peaklud Npu HW3MEHEHUU
JTABJICHUS.

Teopuss nepexonHoro cocrosiuus (aktuBupoBaHHoro komiekca) (TIIC umu TAK).
OcHoBuble mnosiokeHus TIIC, kuHernueckas cxema peakuuu. [IoBepXHOCTh MOTEHLIMAILHOU
SHEpPruM, KOOpJIMHATa peakluu, MyThb peakluuu. AKTUBUPOBAHHBIN KOMILJIEKC M €r0 CBOICTBa,
UCTUHHAs 3Heprus aktuBauuu. CKOpOCTh peakiuy — CKOPOCTh pacraja aKTUBHUPOBAHHOIO
KOMIUIEKCa (cxopocTh €ero IIPOXOKICHHUS yepes MOTEHIUATIbHBIN Oapnep).
KBasurepmonunamuueckas ¢opma ypaBHeHuss TIIC, sHTanbnust W SHTPONHUS aKTHUBALUH,
TPAaHCMHCCHUOHHBIM  KO3(pduiueHT. CBA3b DHTAJIBIUU  aKTHUBAMM C  3PPEKTUBHOI
(3KCTIEpUMEHTAIbHOMN ) 3HEpPTUel aKTUBALIUH.

7.3. DOTOXMMHUYECKNE U LEITHBIE PEAKIUN

DOTOXMMUYECKUE DPEAKIUH, MEPBUYHbIE W BTOPUYHbIE (POTOXMMHUYECKHUE IPOLIECCHI.
®oroauccormanust U (oronus. Doroduznueckue (I€3aKTUBALMOHHBIE) MPOLECCH IpU
MOTJIOLEHUN H3IydyeHus. 3akoHbl (oroxumuu: I'porryca-/lpenepa u Oiinmreiina-IlITapka.
KBanrtoBbiii Beixoj. KuHeTHka mpoiieccoB, NPOUCXOAAIIUX C y4acTHEM (POTOBO30YXKIEHHBIX
Mmosiekyn. Cencubunuzaropbl, CeHcubunuzupoBaHHble (poToXumMuueckue peakuuu. OCHOBHBIE
pasnuuus peakiuil ¢ GOTOXMMHYECKUM U TEPMUYECKUM HWHULUUpOBaHUEM. DOTOXMMHUYECKHE
nporieccsl B atMmocdepe, GoToCHHTES.

Hennble peakuuu. Ilpumepsl peaknui, TPOTEKAONMX IO LEMHOMY MEXaHU3MY.
OcoOeHHOCTH M OCHOBHBIE CTAJUU LENHBIX peakiuil. MexaHu3Mbl 3apoKICHUs, Pa3BUTHS U
oOpbiBa wemnel. JIuHeHHBI W KBaJpaTUUHBIM OOpBHIB Iienei. 3BEHO Lenu, AjIuHa LEMNu.
HepasBeTBneHHble U pa3BeTBIEHHbIC LiENHbIe peakiuu. KruHeTnka Hepa3BETBIEHHBIX IIEMHBIX
peakuuii. Craguu pa3BETBICHHOW LENHOM peakuuu. BeposTHOCTE 00pbIBa M pa3BETBICHUS
uenu. Pa3BuTue pa3BEeTBIEHHBIX IEMHBIX pEAaKUil BO BPEMEHH, CTAllMOHAPHBIA U
HECTAllMOHAPHBIK pEeXHUMbl TedeHHs] peakiuu. IlpenenbHble SBICHUS B Pa3BETBIEHHBIX
peakuusx. HikHMii W BepXHUM mpenensl BOCIUIAaMEHEHHMsS (B3pbiBa) IIEMHOM peakiuu.
[TosmyocTpoB BOCILIaMEHEHUS.

Pazoen 8. Kamanus

I'omoreHHblii U rereporeHHblii KaTanus. ABTokaranu3. OCHOBHbIE 3aKOHOMEPHOCTH
KaTaJIUTHUYECKUX peakiuil. BiusHue kartanuszaropa Ha TEPMOAMHAMMYECKHE U KUHETHYECKHE
XapaKTePUCTUKU  XUMHYecKUX  peakuuid.  CeleKTHUBHOCTb  JEWCTBUS  KaTalu3aropa.
Karanutuueckass akTUBHOCTb, yJeJIbHAs KaTalUTHYeCKas aKTUBHOCTb. | OMOTEHHBIH KaTaius.
CrauTHBIA M pa3lieNbHbI MEXaHU3Mbl KaTAIMTUYECKUX PEaKLMH, SHEPreTUUYeCKUe auarpammbl
B3aMMOJICHICTBUS PEareHToB ¢ Kataim3aTtopoM. OOmuii u crennuPuIecKuil KUCIOTHO-OCHOBHBIN
katanu3. O¢@deKkTuBHAasT KOHCTAHTAa CKOPOCTU pEeaKLMM, KaTalu3upyeMOW BELIECTBAMH C
KHCJIOTHO-OCHOBHBIMM ~ CBOMCTBaMHM. KaTaluTuueckue KOHCTAHThI CKOPOCTH  PEAKIIHH.
'ereporennsiii  kartamu3. CKOpOCTb  IeTEPOT€HHO-KATAIUTHUECKON  peakuuu.  Tumbl
IeTepOreHHbIX KaTaJU3aTOpoB. 3aKOH JEHCTBYIOIIMX IOBepXHocTed. Ponb ancopbuuu B
rereporeHHoM mnpoiiecce. KuHeTrnka rereporeHHO-KaTaTuTHYECKUX PEeaKIuil, HE JIUMUTUPYEMBIX
muddysueit. OTpaBieHUe KaTaau3aTopoB.
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4. O0beM yueOHOM THCUMIIHHBI

C
Bcero eMEetp
. 5
Bun yae6noit paboThl A A N
3E Kal. 3E Kal. 3E Kal.
q. q. q.
OO6mast TpyI0€MKOCTh UCIUTLTHHBI 14 504 7 252 7 252
KonrakTHas paboTa — ayIuTOpPHBIE 5,34 192 2,67 96 2,67 96
3aHATHA:
Jlexuun 1,78 64 0,89 32 0,89 32
[IpaxTuueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padoTs! (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas paboTa 240 3,33 120 3,33 120
[ToaroroBka k 1abopaTopHBIM paboTam 102 60 42
KonrtakTHas camocrositenbHas paboTa 6,66 - 333 - 333 -
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 138 60 73
JUCIATUTAHBI
Buabl koHTpOJS:
JIK3aMeH 2 72 1 36 1 36
K _

OHTaKTHasi paboTa — MPOMEXKYTOUHas 0.8 04 04
arrecTanus 2 1 1
[ToaroroBka K 3K3amMeHy 71,2 35,6 35,6
Buja nToroBoro KOHTpoOJIA: JK3aMeH JK3aMeH

C
Bcero eMEetp
. 5
Bun yae6noit paboThl N N N
3E CTp. 3E CTp. 3E CTp.
q. q. q.

OO611ast TpPyA0EMKOCTh AUCHHUTIINHbBI 14 378 7 189 7 189
KonrakTHasi paboTa — ayIuTOpPHBIE 534 144 2,67 7 2,67 7
3aHATHA:
Jlexuu 1,78 48 0,89 24 0,89 24
[IpaxTueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie padoTs! (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padoTa 180 3,33 90 3,33 90
[ToaroroBka k 1abopaTopHBIM paboTam 76,5 45 31,5
KonrtakTHas camocrositenbHas paboTa 6,66 - 333 - 333 -
CaMOCTOATEIbHOE U3YUEHHUE Pa3/IeoB 103.5 45 58.5
JUCIATUTAHBI
Buabl koHTpOJIS:
JK3aMeH 2 54 1 27 1 27
K _

OHTaKTHasi paboTa — MPOMEXKYTOUHas 0.6 03 03
arrecranus 2 1 1
[ToaroroBka K 3K3amMeHy 53,4 26,7 26,7
Buja nToroBoro KOHTpoOJIA: JK3aMeH JK3aMeH
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«Koj1ionaHast XuMus»

1 leas aucuumIMHbl — npuodOpereHue olOyyarouuMmucs 0a30BbIX 3HAHUU B oOnactu
TEPMOJIMHAMHUKN TIOBEPXHOCTHBIX SIBJICHUM M CBONCTB JUCHEPCHBIX CHUCTEM U MOJIYy4YEeHUE
YMEHHH B 4acTH MCIOJIb30BAHUS 3TUX 3HAHUM MPU UCCIIETOBAaHUH, IPOCKTUPOBAHUH U CO3JTaHUU
pEAJIbHBIX CUCTEM, SIBJISIFOIIMXCS B OOJIBIIMHCTBE CIy4aeB AUCIIEPCHBIMH.

2 B pesyabrare u3y4eHHs JMCUUILIMHBI 00YYAIOIIMIHCH 10JI2KEeH

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMHU UX TOCTHKCHHUS:

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

- IPU3HAKU 0OBEKTOB KOJUIOUAHON XUMUU U UX KiaccuuKauro.

- OCHOBHbIE TOHSTHSI U COOTHOLIEHUS TEPMOJAMHAMUKH IIOBEPXHOCTHBIX  SIBJICHUU
(TepMOIMHAMUKa TMOBEPXHOCTHOIO CJIOS; aAre3us, CMaylMBaHUE M pPACTEKaHUE KHUAKOCTEH;
JHUCIIEPCHOCTh U TEPMOJMHAMHUYECKHUE CBOMCTBA TeJ; aAcopOlus ra3oB U MapoB, aacopOouus us
pPacTBOpPOB).

- OCHOBHBIE TeOPHUH (PU3NUECKON aCOPOITUH.

- OCHOBHBIE TIPEJCTaBICHHUS O CTPOCHUU JBOWHOIO JJIEKTPUYECKOTO CIIOS; TPHUPOLY
AJIEKTPOKUHETUYECKOTO MMOTEHIINAJIA; OCHOBHBIE AJIEKTPOKUHETUUECKUE SBJICHUS.

- ycinoBus TpuUMEHMMOCTH 3akoHa CTokca; 3akoH O#HmTeitHAa — (CMOJIYyXOBCKOTO,
ruIcomMeTpudeckoe ypapHenue Jlarmaca.

- IPUPOAY CEIMMEHTALMOHHOW M arperaTMBHON yCTOMYHMBOCTH; OCHOBHBIE CBOMCTBA PAaCTBOPOB
[TIAB kak nuoduinpHBIX cucTeM; OCHOBHbIe mojoxeHus Tteopun JJIDPO; npuumHbl U
0COOEHHOCTH OBICTPOM M MEJUIEHHOM KOaryjsluy, KOHLUEHTPAUUOHHON U HEWTpaln3allMOHHON
KOaryJsiiuH.

- THUIOBl CTPYKTYp, BO3HHKAIOIIME B JUCHEPCHBIX CHUCTEMaX, MPUYMHBI U YCIOBHS HX
o0pa3oBaHus; KJIacCU(PUKAINIO AUCIIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOMCTBAM.

Ymemo:

- paccuMTHIBaTh MapaMeTpPbl, KOTOPbIMH XapaKTEPU3YIOT JUCIIEPCHOCTbD.

- TMPOBOJUTH pacCYETbl C HCIIOJIb30BAHMEM OCHOBHBIX COOTHOLIEHUH TEpMOJMHAMUKU
MTOBEPXHOCTHBIX SIBJICHUH.

- pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKU OPUCTON CTPYKTYPBHIL.

- paccuMThIBaTh BEJIUYHMHY IEKTPOKMHETUYECKOTO MOTEHLHMaa MO JaHHBIM 3JEKTPOOCMOca U
anekTpodopesa.

- paccuuThIBaThb HHTErPaJbHYI0 M JAU(PepeHlnanbHyl0 KpUBBIE PACHpPEeNICHUs YacTHl] IO
pazMepam.

- paccuMTHIBaTh M aHAJIU3UPOBATH NOTEHLIUAJIbHbIE KPUBBIE TAPHOIO B3aMMOICHCTBHUS YaCTHIL

- paccUMTHIBaTh U U3MEPATH BA3ZKOCTb TUCHEPCHBIX CUCTEM.

Bnaoemuv:

- TPEACTaBIEHUSMU O POJM MOBEPXHOCTHBIX SIBICHUM M JUCHEPCHBIX CUCTEM B TEXHUKE U
IIPUPOJIE.

- METOJaMH U3MEPEHUS IOBEPXHOCTHOIO HATSHKEHUSI, KPaeBOTO YIJa.

- 3HAaHUSIMU O METOJIaX U3MEpPEHUs aJcopOLUU U YAETbHON MOBEPXHOCTH.

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

- METOJIaMH OIIPENEIICHUS dJIEKTPOKNHETUYECKOTO ITOTEHIMAA.

- METOJIOM CEAMMEHTAIMOHHOTO aHAJINA3a.

- METOJJaMH OIPENIEICHUSI KPUTUYECKOM KOHLIEHTPAlluy MULEIIIO00pa30BaHus;

- METOJaMH HCCIIEI0OBAHUSI KWHETHUKU KOAryJIsaLuu.

- METOJJaMU U3MEPEHHUS U aHAJIN3a KPUBbIX TEUEHHUSL.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Pa3zoen 1. I[lpeomem u npuznaxu 06veKmo8 KOJLIOUOHOU XUMUU
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Komnouanass xumusi - Hayka O TOBEPXHOCTHBIX SIBJIGHUSIX U JAMUCIEPCHBIX CHUCTEMaX.
OcHOBHbBIE TIOBEPXHOCTHBIE SIBJICHHS: aJre3uss U CMayuBaHUE, KaNWUISPHOCTb, aJcoOpOLMs,
AIIEKTPUYECKHE SIBJICHUS Ha MOBEPXHOCTAX U JIp.

OcHOBHbIE NpPHU3HAKU JAMCIEPCHBIX CHUCTEM - T[ETEPOre€HHOCTh M JIUCHEPCHOCTH;
MIOBEPXHOCTHAsA SHEPrusi; KOJIUYECTBEHHbIE XapaKTEPUCTUKU JucnepcHocTH. Kiaccudukanus
JMCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO TUCHEPCHOM (a3bl U AUCIIEPCUOHHOMN Cpebl.
Knaccudukanus cBoOOIHOANUCIIEPCHBIX CUCTEM IO pa3MepaM YacTHI[ U IO B3aWMOJAEHUCTBUIO
MEXAYy IUCIEPCUOHHOW cpenod W aucnepcHoil ¢a3oil. Posib MOBEPXHOCTHBIX SIBICHUH H
JMCIIEPCHBIX CUCTEM B MIPUPOJE, IPOMBIIIJIEHHOCTH U, B YACTHOCTH, XUMHUYECKOU TEXHOJIOTHH.
Pa3zoen 2. Tepmoounamuka nosepxHoCmHuvix s61eHull

OOuias xapakTepUCTHKa MOBEPXHOCTHOM sHepruu. [loBepXxHOCTHasi 3Heprus B oOLIEM
ypaBHEHUHU 1-ro u 2-ro Hayas TepMoAMHAMUKU. [I0BEpXHOCTHOE HATSHKEHUE KaK Mepa SHEPIUH
'nb6ca mexdaszHoit nmoBepxHocTU. [loBEepXHOCTHOE HATSXKEHHE - XapaKTEPUCTHUKA MPUPOJIbI
conpukacaromuxcs a3 1 ux B3aumojeicTBus. CBoMCTBa MOBEPXHOCTEH MKUAKUX U TBEPJBIX
Ten. YpaBHeHue ['mO0ca-I'enpmronbia Juisi BHYTPEHHEW YIEIbHOM MOBEPXHOCTHOM SHEPrUU
(OJTHOM MOBEPXHOCTHOM 3HEPIun). 3aBUCUMOCTh SHEPTE€TUYECKUX ITapaMETPOB MOBEPXHOCTU OT
teMmIiieparypsl. [Iporieccsl caMoOnpou3BOJILHOTO YMEHBIICHHS IOBEPXHOCTHON YHEPTHH.

Ancopbuusi U MoBEepXHOCTHOE HaTspkeHHe. CBsA3b BEIMUYMHBI aCOPOLUHU C MapaMeTpaMu
CHUCTEMBI: HM30TE€pMa, W3OMHKHA © u30cTepa ajacopommu. Mertox wu30eiTkOB ['mOOCa.
OyHaaMeHTanbHOE aJacopOlLMOHHOEe ypaBHeHue ['mbbca. I'mbOcoBckas ancopoOuus. YactHoe
BbIpakeHUEe ypaBHeHUs ['n606ca. IloBEepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-UHAKTHBHbBIE
BEIIECTBA.

Are3us, CMauMBaHWE W PACTEKaHUE KUAKOCTEW. Anre3uss u koresus. [lpupoma cun
Mex(pazHoOro B3auMojelcTBus. YpaBHeHue [ronpe ans pabotsl aaresun. CmauuBaHue Hu
KkpaeBoil yroi. 3akoH lOnra. Cesi3p paOoThl aare3uu ¢ KpaeBbIM yriom (ypaBHeHue /[lrorpe-
IOura). Jlnopunbuble u a1M0(POOHBIE MOBEPXHOCTU. METONbl OIpeneieHUus KpaeBbIX YIJIOB.
Bnusinue noeepxHoctHo-akTuBHBIX BeulecTB (IIAB) na cmaunBanue. Pacrekanue xuakocTeil.
Kosddunuent pacrekanus no Iapkuncy. Dddexr Mapanronu. MexdazHoe HaTsKEHHE Ha
IPaHULIE MEXIYy B3aMMHO-HACBHIIIEHHBIMHU JKUJKOCTSMH M MpaBuio AHToHOBa. [IpakTuueckoe
3HAYEHUE a/Ire31H, CMauMBaHUS U PACTEKAHUS.

JucnepcHOCTh M TepMoauHaMHu4yeckue cBoictBa ten. [lpaBmio ¢a3 [ubbca wu
JMCIIEPCHOCTh. BiMsiHUE KPUBU3HBI MOBEPXHOCTH HA BHYTPEHHEE JaBJieHHUE Tell (ypaBHEHUE
Jlarutaca). IloBepxHocTHasi sHeprust U paBHOBecHble (opmbl Ten. Ilpunuun ['mb6ca-Kropu.
3akoHn Bynbda. Kanwmnspusie saBienus (ypaBHeHue JKiopeHa), MX poJib B MpPHUPOJAE HU
TEXHOJOTMU.  MeTonbl  OmpeleNeHHuss  MOBEPXHOCTHOTO  HATSDKEHUS.  3aBUCHMOCTD
TEPMOJIMHAMUYECKOW pPEaKIIMOHHOW CHOCOOHOCTH OT JAMCIEpCHOCTH. YpaBHeHue KenbBuHa.
BnusiHue nucnepcHOCTH Ha PAacTBOPUMOCTh, KOHCTAHTY PaBHOBECHS XUMHMUYECKOW peakiuu,
TeMIiieparypy ¢pazoBoro nepexoja.

[Honydyenue nucnepcHBIX cucteM. MeToabl nucreprupoBanus. Y papHenue PeObunnepa mist
paboThl AUCHEPrupoBaHUs. AJICOPOLMOHHOE MOHMXKEeHHE MpoyHocTH (ApdexT Pebunupepa).
I'omorenHas u rereporeHHas KoHJeHcauus. MeractabunpHoe coctosiHue. JHeprus ['nubbca
oOpazoBaHusl 3apojplllla HOBOW (a3bl, KPUTHUECKUH paauyc 3apojsima. JIBe craaun
oOpa3oBaHusi HOBOH (a3pl. CBSI3b KMHETHUKHU 0Opa3oBaHMsI HOBOW (pa3bl C IMEPECHIIICHUEM.
VYnopaBiieHue JUCHEPCHOCTbIO TPU TOMOI€HHOM KoHjAeHcauuu. llpumepsl mosydeHus
JHUCIIEPCHBIX CUCTEM METO/IaMU (PU3MUECKON U XUMUYECKON KOHICHCALIUU.

Pa3zoen 3. Aocopbyuonnuvie pasnosecus

Knaccudukanuss mexanmsmoB azacopOruu (pusuueckas ancopOuus, XxemocopOuus u
noHooOMenHas agcopoumsi). [Ipupona agcopOrmoHHbIX cril. OCOOCHHOCTH COCTABIISIONIMX CHIT
Ban-nep-Baanbca (OpHEHTaUMOHHBIX, MHIYKIMOHHBIX U JUCHEPCUOHHBIX) IPH aJCcOpOIUH.
VYpaBHeHHE 1715 TOTEHIMAIBLHON SHEPTUH B3aUMOJICHCTBUS aToMa (MOJIEKYJIbl) C ITOBEPXHOCTHIO
Tena.
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Ancopbuusi ra30B M _IapoB Ha OJHOPOJIHOW MOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHue
M30TEPMBbl MOHOMOJIEKYJSIpHOU ancopOuuu Jlenrmiopa u ero ananus. OmnpeneneHre KOHCTAHT
3TOro ypaBHeHus (JinHelHas ¢popma ypaBHeHus Jlenrmiopa). YpaBHenue ®peitngnuxa. Teopus
MOJIMMOJIEKYJISIpHOM ancopOumu bpynayspa, Ommera, Temnepa (bOT), ypaBHeHHE H30TEpPMBI
aacopOmuu, ero ananu3. Jluneidinas Qopma ypaBaenuss BOT u pacder ero KOHCTaHT.
Ompenenenue yaenbHOM moBepxHocTH MeToioM bOT.

Ancop6uus ra3oB ¥ IapoB Ha MOPUCTHIX MaTepuanax. KoguuecTBeHHbIE XapaKTEPUCTHKU
MOpUCTBIX MarepuasioB. [lopucTble Tena KOPIYCKYJISPHOW, KPUCTAUIMYECKON U ryOdaroi
CTPYKTYpBI, MeTo/bl UX noiydyeHus. Knaccudukanus nop no JlyOMHMHY U €€ B3aMMOCBS3b C
TEOPHUSMHU AJICOPOITUH.

Teopus kanmwsAspHOW KOHACHCAMHU. KamniisipHO-KOHIEHCAMOHHBIN ThcTepe3uc. Pacyer
UHTEerpaibHON U nuddepeHantbHOl KpUBBIX pacipeaesieHrs 00beMa Iop 1Mo pa3MepaM.

OcoOeHHOCTH afcOpOLIMM Ha MHUKPOINOPUCTBIX Marepuanax. [loTeHuumanbHas Teopus
[Tonstnu.  AncopOUMOHHBIM  MOTeHUMan.  XapakTepuUcTHuYecKas  KpuBas  aJCOpOLMH.
TemneparypHass HHBapUaHTHOCTh U aQ(UHHOCTh XapaKTEpUCTUUECKUX KpUBBIX. O000IIEHHOE
ypaBHeHHE Teopuu JlyOMHMHA OOBEMHOIO 3alOJHEHUS MHUKPOIOpP, YaCTHBIE CIIydyau ATOrO
ypaBHeHus (ypaBHeHue JlyOmnuHa-PamymikeBuya). AacopOrusi ra30B W NMapoB B XUMHYECKOM
TEXHOJIOTUHU.

Ancopbuusi MOBEPXHOCTHO-aKTUBHBIX BellecTB. BnusiHue ctpoenus monekyn I1AB Ha
MIOBEPXHOCTHYIO aKTUBHOCTb, mpaBwio Jlrokio-Tpaybe. 3aBUCMMOCTh MOBEPXHOCTHOIO
HaATSOKEHHUs] OT COCTaBa pacTBopa IpH coOnrofeHuu 3akoHa ['eHpu u ypaBHeHust JIeHrmropa.
VYpauenune llumkoBckoro. VYpaBHEHHsI  COCTOSIHHS — Ta3000pa3HbIX  [TOBEPXHOCTHBIX
(ancopOUMOHHBIX) IJIEHOK. THITBI TOBEPXHOCTHBIX IUIEHOK M OINpPENEICHHE UX XapaKTEPUCTHK.
Becol Jlearmiopa. @akTopel, ONpeNesaioNniie arperaTHoe COCTOSIHHE aJICOPOIMOHHBIX TIJICHOK.
Ompenenenue cTpoeHUs aCOPOIMOHHOTO CJI0sl U pa3MepoB MoJiekyn [TAB.

Paszoen 4. Inexmpuueckue s6nenus Ha nogepxHocmu

JBoiinoit snekrpuyeckuit ciout (IIC), mexanusmbl obpazoBanus JIC. CooTHOmIECHHS
MEXAY IEKTPUUYECKUM MOTEHIMAIOM U IOBEPXHOCTHBIM HaTsDKeHHEM (ypaBHeHus Jlunnmana).
DNeKTpOKaNUUISIpHbIE KpUBbIE U onpeenenre napamerpos JI9C no 3TuM KpUBBIM.

O6uue npencrasiaeHus o reopusix crpoenust A3C. Teopus ['yu — Uenmena. YpaBHeHue
[Tyaccona-bonbumana miisa quddysHoit yactu JI9C u ero pemenue. Tonmuna auddys3Horo cios
Y BIMSHUE Ha Hee pa3inudHbIX (hakTopoB. [[BoitHOM anekTpuueckuii cioit mo teopun lllTepHa,
nepesapsiaka mopepxHoctu. [Ipumepsr oopazoBanus JJIC. Mutniemisl U UX CTPOSHHE.

UYerblpe BUJA D3JICKTPOKHMHETUYECKUX SBJICHUH. OIJIEKTPOKMHETHUECKUN MOTEHLUUaNl HU
BJIMSIHUE Ha HEro pa3iMuHbIX (akTopoB. YpaBHeHue [erbmronbia-CMOIyXOBCKOTO st
CKOPOCTH IEpEeHoca IpH 3JIEKTpoocMoce U 3ekTpodopese. DPPeKTsl, He yUUThIBaEMbl€ 3TUM
ypaBHEHHEM  (IIOBEPXHOCTHAsi  MPOBOJAUMOCTb,  3NEKTPO(GOPETUUYECKOE  TOPMOKEHHE,
penakcannoHHbIN 3G dekT). [IpakTrHdeckoe HCTIOIB30BaHUE IIEKTPOKMHETHYECKUX SBICHHUMH.
Pazoen 5. Kunemuueckue ceoticmea OucnepcHvix cucmem

OCHOBBI CeIMMEHTAIMOHHOrO aHanu3a. CBI3b CKOPOCTH OCAXJAEHUS YacTUL C HX
pasmepoM. YcnoBus  coOmoaenus  3akoHa  Crokca.  CeaMMEHTAIMOHHBIM  aHAIIN3
nonuaucnepcHelx cucteM. KpuBas ceaumentanuu. KpuBble pacmpeneneHus 4acTHI] IO
paanycam. DKCIIEpUMEHTAIIbHbIE METO/Ibl B CETUMEHTALIMOHHOM aHAJIM3E.

MouiekynspHO-KUHETHYECKass MpHpoja OpoyHOBCKOro jBikeHus. CBs3b  Mexay
CPEIHEKBAaPATUYHBIM CIBUIOM 4YacTull U Kodpduuuenrom mudpdy3un (3akoH ODMHIITEHHA-
CMOJTyXOBCKOTO). DKCIIEpUMEHTAJIbHAs MpOBEpPKa 3akoHa OWHITEHHA-CMOIYyXOBCKOTO.
CnenctBus U3 TEOPUU OPOYHOBCKOIO JBMYKEHHUSL.

CenuMeHnTanmoHHO -G O Y3UOHHOE paBHOBECHE, TUTICOMETPUYECKHUIA 3aKOH.
CenumeHTallMOHHAS YCTOMYMBOCTD AUCIIEPCHBIX CUCTEM.

Paszoen 6. Aepecamuenas ycmotiuugocms u Koa2ynayust OUCNEPCHbIX CUCHEM

OOmue BOMPOCHI  YCTOMYMBOCTU  JaucHepcHbIX cucteM. CeauMeHTallMOHHAas U

arperatuBHasi ycToH4MBOCTU cucteM. JInoduinbHbie u 110(hoOHBIE CHCTEMBI: CAMOIIPOU3BOJILHOE
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oOpa3oBaHHE OJHMX U HEOOXOAUMOCTh cTaOmnu3auuu Jpyrux. Kpurepuil nmodunsHOCTH
cuctem 1o Pebunnepy-1llykuny.

JImopunbubie aucnepcHele cuctembl. Kilaccupukanus U oOmias XapakTepUCTHKA
MTOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOAMHAMHMKA W MEXaHU3M MHULEI000pa30BaHHUS.
Crpoenne munemn [TAB. ComoOunu3zanus. OcHOBHbIE (DAKTOPBI, BIUSIOUINE HA KPUTHUECKYIO
KoHLeHTpauuo wMmunemioodpazoanus (KKM). Metonel onpenenenuss KKM. Ilpumenenue
[TAB.

JlnopoOueie nucnepcHbie cucrembl. DaKTOpbl YCTOWYMBOCTU JUOPOOHBIX CHCTEM.
breicTpas u meanenHas koarymsuus. Kuneruka koarymsinuu no CmoinryxoBckomy. Onpenenenue
CKOPOCTH M BPEMEHHM MOJOBUHHOM KOaryiasiuuu. 3aBUCUMOCTh YHCJIa YacTUIl PA3HOTO MOpsIKa
OT BPEMEHH.

OcHoBubie monoxenust Teopun Jlepsruna, Jlanmay, @Depses, OsepoOeka (1JIDO).
PacknunuBaroniee JaBl€HHE W €ro  COCTaBJSIONIME. OHEpPrust 3JIEKTPOCTaTUYECKOIO
OTTAJKMWBAHUSA NPU B3aUMOJECHCTBUM clIab03apsHKEHHBIX MOBepXHOCTe. Cuibl U 3HEprus
nputsbkeHus.  OOllee ypaBHEHUE [UIsi DHEPIMM  B3aWMOJEWCTBMSI JIUCIEPCHBIX YaCTHII.
[ToTeHnmanpHple KpUBbIE B3aMMOJECHCTBHS 4YaCTHI] B HMOHOCTAOMIM3UPOBAHHBIX JUCIEPCHBIX
cuctemMax. [loTeHnuanpHBIN Oapbep W €ro 3aBUCMMOCTh OT TOJIIHUHBI TU(Py3HOTO CIIoS.
Koarymsiuust B mepBoM M BTOpOM MHMHHMMYyMaX. HeWTpanu3zalMoHHas M KOHIEHTpPAlMOHHAs
koarymsiuusi. [lopor Obictpoit koarymsiumu. IlpaBuno I[ynbue-I'apau. 3akon epsruna.
Crabunuzanusi TUCHEPCHBIX CUCTEM BBICOKOMOJIEKYIsipHbIMU coeauHeHusmu (BMC) u ITAB.
MeToibl OYMCTKM MPOMBIIIJICHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHbIE Ha HW3MEHEHUH
arperaTMBHON M CEMMEHTAllHOHHON YCTOMYMBOCTH IUCIIEPCHBIX CUCTEM.

Pazoen 7. Cmpyxkmypoobpasosanue u cmpyKmypHO-MexaHuueckue Ce0ucmea OucnepcHulx
cucmem

Tunel  cTpykTyp, o0Opa3yloluxcsi B arperaTMBHO-yCTOMYMBBIX M arperaTUBHO-
HEYCTOMYMBBIX JHUCHEPCHBIX cucTteMax. JKHIKOKpHUCTAINIMYECKOE COCTOSIHME arperatuBHO-
YCTOWYMBBIX AUCTIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTUBHO-HEYCTOMUYMBBIX (I1MO(OOHBIX)
JUCIEPCHBIX cHcTeMax. B3anMoOCBA3b MEXAy BHJIOM NMOTEHUHAIBHON KPUBOW B3aMMOJEHCTBHS
yactull (no teopun JJIDO) u THIOM BO3HUKAIOUMX CTPYKTYp. KoarymsiiuoHHO-TUKCOTPOIIHbIE
U KOHJEHCAllMOHHO-KPUCTAJIM3aMOHHbIE CTPYKTYphl. Ilepexon oAHMX CTPYKTyp B IpyTrue.
Teopust crpykrypooOpa3zoBanus ((HU3UKO-XUMHUYECKash MEXaHHWKa) KaK OCHOBA TIOJy4YeHUS
HOBBIX MaTepUaJOB.

Peonornueckuif MeTo] UCCiIeNOBaHUS JUCHEPCHBIX cucTeM. OCHOBHBIE MOHATUS H
UJeaNbHbIE 3aKOHBl pPEOJIOTMH. MoaenupoBaHue peoJOrMYecKuXx CBOMCTB Tel. Moguens
Makcsenna, moaens KenpBuna-®oiirra, Moaeiabs buarama.

Knaccudpukanuss IUCHEpCHBIX CHUCTEM MO CTPYKTYpPHO-MEXaHHMYECKHM CBOMCTBaM.
HploTOHOBCKME UM HEHBIOTOHOBCKHE KHUJAKOCTH. llceBmoruiactuyeckue U JIUJIaTaHTHbBIE
KUJKOCTU U TBepAooOpa3Hble Tena. BA3KOCTh KUAKUX arperaTUBHO YCTOMUYUBBIX IUCHEPCHBIX
cucreM. YpaBHeHus OiHireiiHa, [lraynunrepa, Mapka-Kyna-Xaysunka. Peonoruueckue
CBOMCTBA CTPYKTYPUPOBAHHBIX KUJIKOOOPa3HBIX U TBEPAOOOPA3HBIX CUCTEM.

8. 3axnouenue

[loBepXHOCTHbBIE SBJIEHUSI M JAHUCIEPCHBIE CHCTEMBl B XHMHUYECKON TEXHOJIOTHH.
Komnonanast Xxumus 1 oxpaHa OKpy>Karolei cpebl.

OO61Iee KOJTMYECTBO pa3/eios - 8.

4 O0beM yueOHOM TMCHUILTHHBI
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O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O0mas Tpy10eMKOCTh 1M CHMILJIMHbI 5 180 135
KonTakTHast paboTa — ayANTOPHBIE 3aHATHUS: 1,79 64,4 48,3
Jlexuun 0,89 32 24
[TpaxTuueckue 3anstus (113) 0 0 0
Jlaboparopusie padoTs! (JIP) 0,89 32 24
CamocrosiTesibHasi pabora 2,22 80 60
KoHnTakTHas camocrositenbHas paboTa - -
CamMocTosATenbpHOE N3YUEeHUE Pa3/IeIoB JUCIUIUIMHBI (moaroToBka | 2,22 80 60
K 1a00paTopHbIM paboTam)
Buja koHTpoOJIs:
OK3aMeH 1,0 36 27
KoHTakTHas paboTa — MpoOMeKyTOYHAsI ATTECTaIMs 1.0 0,4 0,3
IToaroToBka K 3K3aMeHy. ’ 35,6 26,7
Buj uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTanusA padoyeil NporpaMMspl JTUCHUILIMHBI «MaTeMmaTuka»

1. Heab AucCHUIUIMHBI - (OPMHUPOBAHHE Y CTYJIEHTOB CHUCTEMbl OCHOBHBIX MOHSATHH,

HCIIOJIB3YEMBIX IJId IOCTPOCHUA BaXXHEHIINX MaTeMaTHYECKUX MOI[GJ'IGfI U MaTr€MaTH4€CKHuX
MCTOJOB MJIA OIMMCAaHHUA PA3JIUYHBIX XUMUKO-TCXHOJIOITHYCCKHUX ITPOUCCCOB.

2. B pe3ysbTare U3y4eHHs] AMCUUIIJIMHBI 00yYAKOIIMIACH 10JI5KEeH
Obnadams CIETYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMU X TOCTHKCHUS:
OIIK-2.1, OIIK-2.5, OIIK-2.9.
Buame:
OCHOBBI AU PEepeHInanbHOr0 U UHTErPaIbHOIO
ucuuciaeHus, iMpQepeHuanbHbIX ypaBHEHUN
MaTeMaTHYEeCKUE TEOPUH U METOJbI, JISKAIIUEe B OCHOBE TMOCTPOCHUS MATEMaTHYCCKUX
MOJIeJIeH;
OCHOBBI IPUMEHEHUSI MATEMATHIECKUX MOJIEIICH U METOJIOB.

Ymems:

BBIOMpATh MAaTEMAaTUYECKUE METO/Ibl, IPUTOIHbIE [l PEIIEHNs KOHKPETHOM 3a/1auH;
HCI0JIb30BaTh MaTeMaTUYECKHE MOHSATHS, METOAbl M MOJENU Uil OMHCAHMS Pa3IMUHbIX
IIPOLIECCOB;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, JIEXKallle B OCHOBE
KOHKPETHBIX IPOIECCOB;
HCI0JIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKOU 00pabOTKU JaHHBIX;
MPUMEHITh MAaTEMAaTUYECKUE 3HAHUS Ha MEXAUCLHUIUIMHAPHOM YPOBHE.
Braoemw:
OCHOBaMHU (PyH/JaMEHTaJIbHBIX MaTEeMaTHUYECKUX TEOPUM M HaBbIKAMH HCIIOIb30BaHUS
MaTeMaTHUYECKOro anmnapara;
METO/IaMU CTaTUCTUYECKON 00paboTKK HH(OPMALIUH.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI
1 CEMECTP
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Beeoenue. llpeagmer u Mertonsl MareMmatukud. OmucaHHe OCHOBHBIX pas3felioB Kypca.
CtpykTypa Kypca U IpaBuiia peUTHHTOBOM CUCTEMBI.

Pazoen 1. Dnemenmor anceopoi

UucnoBsie MHOXKeCTBa, KoMmIuiekcHbie yncia. Onpenenurenu 11 u 11 mopsakos. Bektopsr:
OCHOBHBIE TIOHATHS, CKaJIIPHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUS BEKTOPOB.
AHanuTudeckas reoMeTpus: mnpsmMasi Ha IJIOCKOCTH, KpuBble Il mopsaka. Marpunel: neicTBus
HaJ MaTpHIlaMM, IIPUBEJIEHUE K CTylIeHYaTOMYy BUAYy U BuAy ['aycca. Panr matpuubl. OOGpatHas
marpunia. Teopema Kponekepa-Kanemmm. Pemenne cucrem JIMHEHHBIX —anreOpanmdecKux
ypaBHeHul. CoOcTBeHHbIE uncia U BeKTopbl. KBanpatuunsie Gopmbl.

Pazoen 2. @ynxyus oonou nepemennou. Ilpeden pynkyuu. Henpepwvisnocmo ¢hynkyuu

Oynkuus. CrocoObl 3aaHus GyHKUMHU. DneMeHTapHble QyHkuuu. llpenen @ynkuuu B
touke. OnHocTopoHHUe mnpezensl. [Ipenenst Ha OeckoHeyHocTu. beckoHeyHO Manble U
0ecKOHEeYHO 0oJbIne PYHKLINU, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O Ipeeiax.
IlepBrlii M BTOpON 3amMeuaTenbHble mpeaensl. HempepplBHOCTh (YHKIMM B TOUKE U Ha
npoMexyrtke. CBoiicTBa (yHKIMH, HEMPEPHIBHBIX HA OTpe3Kax. TOUKHM pa3pbiBa QYHKLIUU U UX
Kiaccuukanus.

Pazoen 3. JJugppepenyuanvroe ucuucienue ynkyuu 0OHOU nepemerHou

[IpousBomHas ¢yHKIUHA, €€ TEOMETPUYECKUM M MEXaHWYECKUU CMBICI. Y PaBHEHHS
KacarenbHOM u HOpMmanu. [IpaBmia muddepenumpoBanus. Tabaua OCHOBHBIX MPOU3BOIHBIX.
HuddepeHurpyeMocTh (QYHKIUU: ONpEIENIEHUEe, TEOPEMbl O CBS3M HENPEPHIBHOCTU U
mupdepeHuupyeMocTd (QYHKIMM U C CYyLIEeCTBOBaHWEM MpousBojaHO. Juddepennuan
¢byHKIMKM: ompeneneHue, cpoiictBa. [IpousBoaHas cinoxHON (QyHKUIUMU. OCHOBHBIE TEOPEMBbI
muddepenunanbHoro ucunciaenus: Pomns, Jlarpanxka, Komm. IlpaBuno Jlonurans (packpeitue
HeonpeneneHHocte).  [Ipous3BogHbple  BBICHIMX — MOPSJAKOB. MOHOTOHHOCTh  (PYHKIUU:
onpejiesieHue, He0OOXOIMMbIE U JIOCTaTOYHbIE YCJIOBUA. DKCTPEMYM (QYHKIMU: OIPEICIICHUE,
HE0OXO0IMMbIE U JIOCTATOUHbIE YCIIOBUS. BBINMYKIIOCTh, BOTHYTOCTh M TOUKH meperuda rpadukxa
GyHKIMM: onpeaeneHusi, He00X0AUMbIE M JIOCTAaTOYHbIE YCIOBUSA UX cyllecTBOBaHUA. OOmias
cxeMma UcclieJoBaHUs QYHKIMH, TOCTPOCHHUE UX IPapUKOB.

Pazoen 4. Unmeepanvroe ucuucnenue yHkyuu 0OHOU nepemeHHou

[lepBooGOpa3znass ¢yukuus. HeonpeneneHHbli wuHTErpal M ero cBoictBa. TaOnuia
OCHOBHBIX UHTErpajioB. MeTO/Ibl HHTETPUPOBAHUS: HETIOCPEICTBEHHOE UHTETPUPOBAHUE, METO]T
MOJICTAHOBKM, WHTEIPUPOBAHHUE [0 4YacTsM, WHTEIPUPOBAHHE PALMOHAIBHBIX JpPOOEH,
UHTEIPUPOBAHWE  HEKOTOPbIX  HMpPPAlMOHAJIbHBIX W TPUTOHOMETPUYECKUX  (YHKIIMM.
OmnpeneneHHblil UHTErpaj, €ro reoMeTpUYecKUuil CMBICH, ero cBoicTBa. Teopema o cpeaHeMm
3HaueHuu. ®opmyna Herorona-JleliOHuna. 3aMmeHa nepeMeHHOM 1 MHTErpUPOBAHUE 10 YaCTSIM B
OTpeJIeIECHHOM MHTErpase. Beluncienue mionaaen miockux Guryp 1 o0beMoB Tell BpallleHus ¢
MIOMOIIBIO OTpeAeNeHHOro uHTerpaia. HecoOCTBeHHbIE HMHTErpaibl: ONpeNeieHUs], CBOMCTBA,
METO/1bI BBIYUCIICHUS.

2 CEMECTP

Pazoen 5. Jlugppepenyuanvroe ucuucienue hyHKyutl HeCKONbKUX NEPEMEHHbIX

OyHkuMM ABYX U 0OoJiee MEpEeMEHHBIX: OIpejaeseHue, o0JacTh OIpeaesaeHus, o01acTb
CYLIECTBOBaHUS, T'€OMETpUYEeCKass MHTEPHpPETalus, JUHUU YPOBHS, M IMOBEPXHOCTU YpPOBHS.
[Ipenen @pynkuuu B Touke. YacTHble MPOU3BOAHBIE (HAa IpUMeEpe (PYHKUUU ABYX IMEPEMEHHBIX).
Hubdepenuupyemocts  GyHKIMU:  OmpeielieHne,  CBi3b  auddepeHuupyemMocta ¢
HENpPEPhIBHOCTBIO M C CYIIECTBOBAHMEM YACTHBIX IPOM3BOJHBIX. JlOCTaTOYHBIE YCIIOBUS
mupdepenuupyemoctd  GyHkuuu. AudpdepeHunpyeMocTb CIOXKHOM — (QYyHKIUU, MOJIHAs
npousBojgHas. [uddepenuman QyHKUUM IBYX TEPEMEHHBIX, €ro HHBApPUAHTHOCTbD.
HuddepenurpoBanne (QyHKUMM OJHOM M JBYX IEPEMEHHBIX, 3a/JaHHON HesBHO. YacTHble
pou3BoJHbIe U JuddepeHranpl BhICUIMX MOPAIKOB. TeopemMa O paBEHCTBE CMEIIaHHBIX
MPOU3BOJAHBIX (W11 (QYHKUMH [JBYX IE€PEMEHHBIX). AHAJIUTHUYECKUNH MPU3HAK IOJHOTO
muddepenunana. [lponsBoaHas 1Mo HampaBiIEHUIO: OllpeeeHue, popmyna JJis €€ BhIUMCICHHUS.
I'paguieHT U ero cBoiicTBa. OKCTpeMyMbl (YHKIUM JBYyX II€PEMEHHBIX: OIpeaeIeHMUs,
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HEO0OX0/IMMOE U JOCTATOYHOE YCJIOBHS CYIIECTBOBAHHUS SKCTPEMYMa. YCJIOBHBIN 3KCTPEMyM:
oTnpe/iesieHue, METOJIbl HaXO0KJIEHUSI TOYEK YCJIOBHOIO 3KCTpeMyMa (IpSMOM METOJ U METO]
MHoxuteneit Jlarpanxka). Hanbosbliee n HaumeHbllee 3HaueHUs: PyHKIUU BYX MEPEMEHHBIX B
3aMKHYTO# 00JacTH.

Pazoen 6. Kpamnvle unmeepansi

JIBOMHOW WHTErpayl: OMNpeNesieHHe, T€OMETPUYECKHU CMBICH, CBOMcTBA. Teopema o
CpPEIHEM 3HAYEHUN JBOMHOIO HHTETpasa. BplunmcieHue NBOWHOTIO HHTErpaja B JEKapTOBOM
CUCTEME KOOPAMHAT. BblumciaeHue IBOWHOIO HHTErpajia B IOJSPHONM CHUCTEME KOOPAMHAT.
Wnrerpan Oiinepa - Ilyaccona. I[lpuiioskeHus IBOMHOTO HMHTErpaja: BBIYHMCIEHHUE IUIOIIAIN
IJI0CKOM 001acTu, o0bemMa MIMHAPUIECKOTO TeJa, MJIOAAN MOBEPXHOCTH, MACChl INTACTUHKHU C
3aJIaHHOM  IUIOTHOCTBIO, KOOPJAMHAT ILEHTPA TSHKECTH IUIACTUHKU. TpOMHOM HMHTerpai:
omnpeneneHue, GU3NIECKUil ¥ TEOMETPUUECKHUI CMBICII, CBOMCTBA, TEOpPEMa O CPEIHEM 3HAUYCHUHU
TPOMHOrO MHTErpaja. BeluucieHue TpOWHOTO MHTErpajia B JEKapTOBOM CUCTEME KOOpPAMHAT, B
UWIMHAPUYECKUX U cepuueckux KoopauHaTtax. [lpuioskeHus TpONHOro HHTErpana:
BbIYMCIIEHHE 00beMa, MacChl Tea ¢ 3aJJaHHON IUIOTHOCTBIO, KOOPAMHAT EHTPA TSHKECTH Tela.

Pazoen 7. Kpueonunetinvie u nogepxnocmuvle uHmezpaivl
KpuBonuHelHbI MHTErpan MO KOOpAUHATaM: OIpeneieHHue, (pU3MYecKHil CMbICH, CBOMCTBA.
Boruncnenue kpuBonMHEWHOro uHTerpana. @opmyna A8 BBIYUCIEHHUA pabOThl  IpU
NepeMelEeHNN MaTeprualbHOW TOUKH B CUJIOBOM TI0JI€ BAOJb HEKOTOporo nmytu. @opmyna ['puna
JUIS BBIYMCIIEHUS KPHUBOJIMHEHHOIO HWHTErpaia I0 3aMKHYTOMYy KOHTypy. HesaBucumoctsb
KPUBOJIMHEWHOTO MHTErpajia OT IyTH MHTETPUPOBAHUSA: HEOOXOIUMOE U TOCTATOYHOE YCIOBHE
HE3aBHCUMOCTH, KpUTepHil He3aBucUMOCTH. [loTeHIranpHoe 1nosie, NoTeHUraabHash QyHKUUS U
ee BbIUMCJICHHE. DBblunclieHne KpUBOJMHEHHOIO HWHTErpajga, HE 3aBHCSILEro OT IMyTH
uHTerpupoBanus. [loBepXHOCTHBIN UHTErpat: onpeaenenre, Gu3nuecKuil CMbICI, BEIUMCICHHUE B
NeKapToBO# cucteMe koopaunat. Teopema ["aycca-Octporpaackoro. @opmyna Ctokca.

3 CEMECTP

Pazoen 8. JJugppepenyuanvrvie ypasnenus nepeoco nopsioka

JudpdepeHunanbiable  ypaBHEHUs:  OIpeAeieHHe, MOpsIOK, pelleHue, TeopeMa
CYLIECTBOBaHUS U €MHCTBEHHOCTH pemieHus. 3agada Komu. uddepenunanbHbie ypaBHEHUS C
paznensgomuMuca nepeMeHHbIMU. OTHOpOJHbIE ypaBHEHUsi [-To mopsaka: ompezeneHue U
MeToJ pemieHus. JIuHelHble ypaBHEHUs [-TO mopsaka: OIpeneIeHue M METOJ PEIICHMS.
VYpaBuenust bepnymiu: omnpenenenue u Meron peuieHus. uddepeHunanbHele ypaBHEHUS B
MOJIHBIX JuddepeHnranax: onpeaesiieHne U MeTo] perieHus. VHTerpupyommili MHOXKUTEINb:
ONpejesieHue, CBEJCHHE K YpPaBHEHHIO B MOJHBIX JuddepeHnnanax ¢ MOMOUIbIO
MHTETPUPYIOIIETO MHOXKHUTEJIS.

Pazoen 9. Jlugppepenyuanvrvie ypasnenus 6mopoco nopsaoka
JuddepennnanbHble ypaBHEHHsI BTOPOTO MOPsIKA, AOMYCKAIOIINe OHWKEHUE TopsIKa.

Jluneitnble nuddepeHnanbHble ypaBHEHUS! BTOPOrO MOPSAKA: ONpEleleHHe, OAHOPOJIHbIE U
HEOJTHOPOJHBIC JIMHEWHBIE YypaBHeHus. CBoiicTBa pemieHui. JluHelHAs HE3aBHCUMOCTh
¢byukuuil. Onpenenutens BpoHckoro u ero cBoiictBa. TeopeMbl 0 CTpYKType OOLIUX pelieHuit
JIMHENHBIX OJTHOPOJHBIX U JIMHEHHBIX HEOJAHOPOAHBIX AUPPepeHInanbHbIX YPaBHEHUNH BTOPOTO
nopsiaka. yHaamMeHTanbpHas CHCTeMa PEHICHUH JTHHEHHOTO OTHOPOIHOTO AU depeHIInaIbHOTO
ypaBHEHHUs BTOporo nopsiika. Jlnneinsie oqHopoaHblie nuddepeHaibHble ypaBHEHUSI BTOPOTO
MOPSIIKA C MOCTOSTHHBIMU KO3(uIMeHTaMu: MeToa Diiepa JUisl pelieHUs] 3TUX YpaBHEHMM.
Jluneitnble HeogHOPOAHBIE MU dEepeHLInaIbHble YPABHEHNS BTOPOTO MOPSAKA C MOCTOSHHBIMU
ko3¢ uLmeHTaMu: METOJ MOoJA00pa YaCTHOIO PELIEHHUs 3TOr0 ypaBHEHHUS C IPAaBOM 4YacThIO
CHEeMaIbHOTO BHUJAa W METOJl BapualMd MPOU3BOJBHBIX HOCTOSHHBIX. JIuHeliHbIe
nuddepeHnraibHble ypaBHEHUS n-TO MOPSAJKA: CBOMCTBA PEUICHUM, TEOPEMbl O CTPYKType
oOuiero pemieHus. AJITOPUTM MOCTPOEHHUS OOIIEro pelieHus: JUHEHHOro AudQepeHunaibHOro
YpaBHEHHUS 1-TO MOPsiIKa C MOCTOSHHBIMU KO3 QrLIMeHTaMu.

Pazoen 10. Cucmemst ougpgpepenyuanvuuvix ypasHenu
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Cucrembpl JNHMHEHHBIX JU(GdEepeHINATbHBIX YpaBHEHUH [EpBOTO IMOPSJIKA, pelleHne
MeTO0/1I0M HcKItoueHus. CucreMbl JIMHENHBIX AU depeHInalIbHbIX YpaBHEHUN IEPBOro MOpsiiKa,
METO/1 BapUalMd IPOU3BOJIbHBIX MOCTOSHHBIX. CHCTEMBl JIMHEHHBIX OJIHOPOJHBIX YpaBHEHUN
MEPBOTO TMOPSIKAa C TOCTOSHHBIMH Kodddumuentamu, meron Jisepa. CucTeMbl JTUHEHHBIX
HEOJHOPOAHBIX U (depeHIINATBHBIX YPaBHEHUH C MOCTOSHHBIMU KO3 QUIIEHTaMU.

Pazoen 11. Hucnosvie u ¢hynkyuonanvHvle psovl

UYucnoBele psabl: OCHOBHBIE IOHATHUS, CXOAUMOCTh pAna. HeoOxoaumblil mpu3HaK
cxoguMmoctu psga. CpoiicTBa cxoasiuxcs psaoB. JlocTaToyHble NPU3HAKK CXOAUMOCTHU
3HAKOIOJIOKUTENbHBIX PSJA0B: MHTErpajbHbIA npu3Hak Koln; mpu3Haku CpaBHEHUS PSOB;
npusHak JlanamOepa; paaukanbubiii npusHak Komm. Psapr [lupuxie. 3nakouepeayroniuiics psi:
onpeneneHue, npuszHak JleitOHMIa. AOGCOMIOTHAST M YCIIOBHAs CXOJIMMOCTh 3HAKOIMEPEMEHHBIX
psanoB. OyHKIMOHAIbHBIE psAbl. CTENeHHbIE psJbl: OnpeaeneHue, Teopema Abensi, MHTepBal
CXOAMMOCTH, paauyc cxoauMmocTu. CBoiicTBa cTeneHHbIX psaoB. Paasl Teitnopa u Miﬁjﬁogmg%:

OnpeJeeHNE, YCIOBHA CXOMMMOCTH pana Teimopa k ucxogHol ¢ynkuuu. Jlemma = 7!

s VXER JlocTaTouHble YCIOBUSA CXOAMMOCTH psja Teusopa. AJTOpPUTM PA3JIOKEHU

X
YHKIMM B psx Makiopena. OCHOBHbBIE pasjioxkenus (ydkoumii: € , SIX - COSX 1n(1+x)’

I+ x) ,arcigx  arcsInX g pgn Maxnopena. Pasnoxenne Gpynxumii B psix Teiinopa ¢ oMopio

OCHOBHBIX pa3fokeHuil. [IpuMeHeHue CTENeHHbIX pSJIOB: MNPUONIMIKEHHbIE BBIYMCIICHUS,
npuOIMKeHHOE perieHne TuddepeHIaIbHbIX YpaBHEHU.
4 CEMECTP

Pazoen 12. Teopus eeposimuocmeut. Cyuatinble 8eU4UHbL U UX 3AKOHbI PACNPEOeeHUs

[Ipeamer Teopum BepositHocTel. CiydaitHpie COOBITHS. [IPOTHBOTOJIOKHBIE COOBITHS.
HezaBucumpbie coOwbitusi. OTHOcHWTeNnbHas dacTtoTa. Kilaccmyeckoe ©  TreoMeTpUuYecKoe
ONpEJeNIiEHue BEPOSTHOCTU. OJIEMEHTapHas Teopusi BEpOSTHOCTEH. MeToabl BBIYUCIIECHUS
BeposiTHOcTel.  IIpocTpancTBO  snemeHTapHbIX  coObITHM. Kitaccuueckoe — ormnpeneneHue
BEPOSITHOCTH.  AnreOpa  cOOBITHI: TeOpeMbl O  BEpPOSITHOCTH  CYMMBI  COOBITHIA,
MIPOTUBOIOJIOKHBIX COOBITUH, CyMMa BEPOSITHOCTEM HECOBMECTHBIX COOBITHH, 00pa3yronIux
MOJIHYIO Tpynny. AKCHOMAaTUYECKO€E OmpesiesieHne BeposiTHOCTU. CTaTUCTUYECKOE OIpeIeIeHHE
BEPOSITHOCTH. YCJIOBHAsI BEPOSITHOCTb. T€opeMbl O BEPOSITHOCTH NMPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCUMBIX cOObITHH. [lomHas BeposTtHOoCTh. [loBTOpHBIE McHbITanus. @opmyna beprymiu.
JlokanbHasg u uHTErpasibHas TeopeMbl MyaBpa-Jlannaca. ®opmyna [lyaccona.

[lonatne cnay4allHOM BenWYMHBI. J[MCKPETHBIE M HENPEPHIBHBIC CIIy4alHBIC BEJIIMYUHBI.
3aKoH pacHpelesieHus ciay4aiiHoN BeanurHbl. OyHKIUS paclpeaeseHus], ee CBOMCTBa, rpaduk.
[InoTHOCTH pacrpeneneHus] HENPEepbIBHON CilydalHON BeIMYMHBI (IJIOTHOCTH BEPOSTHOCTH).
@opMyna g BEpPOSTHOCTH IIONMANAHUS HENPEPHIBHOW CIydalHOW BEJIWYHMHBI B JaHHBIN
MHTEPBAJI, BHIPAXKEHHBII 4epe3 IUIOTHOCTb BEPOSTHOCTH, M€OMETPUUYECKHI CMBICT (OPMYIIbL.
bunomuansHoe pacnpeznenenue, pacnpeaeneHue Ilyaccona, paBHOMepHOE pacnpeaeseHue,
HOPMaJIbHOE pacrpesiesieHne, SKCIOHEHIIMAIbHOE pacipe/leieHUE.

Paszoen 13. Mamemamuueckas cmamucmuxa

[Ipenmer maTemarnueckod cratucTUKU. OCHOBHBIE 33Ja4d MAaTeMAaTUYECKON CTaTUCTHKU.
Bei6opounsiit meroa. Cratuctuueckoe onucanue. Boibopku. ['mcrorpamma u MOJUIroH 4acToT.
Cratuctuueckas (amnupuueckas) QyHKIUS pacrpeneieHus. BriOopouHble XapaKTepUCTUKU U
ux pacnpenenenus. CoctosdrenbHble, Y(PPEKTUBHBIE CMEIICHHbBIE M HECMEIEHHbIE OLIEHKH
napameTpoB. CTaTUCTUYECKOE CPEHEE, CTATUCTUYECKAsl JUCIIEPCUsl U CTATUCTHUYECKOE CpeIHEee
KBaJIpaTUYHOE KaK TOYEUHbIE OLEHKHM HEU3BECTHBIX: MaTEMaTHUYECKOTO O0KHJaHUs, JUCIEPCUH,
CPEIHEro KBaJpaTUYHOIO OTKJIOHEHMs. JloBepUTENbHbIE UHTEPBAIbI U MHTEPBAJIBHBIE OLIEHKH.
JloBepuTenbHbIE OLEHKU HEU3BECTHOM BEPOSITHOCTHU IO OoJIbIIMM BbIOOpKaM. JloBepuTenbHas
OLICHKa MaTeMaTH4eCKOro OKMJAHUS NpU HEM3BECTHOH nucnepcuu. JloBepuTenbHas OLEHKa
CPEIHEro KBaJIpaTUYHOro OTKIOHeHus. TouHble BbIOOpouHble pacnpeneneHusi: CrbroneHTa (t-
pacnpenenenue), Pumepa-Cuenexkopa (F-pacnpenenenue), Ilupcona (y’-pacmpeneneHue).
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[IpoBepka cTaTMCTHMYECKMX THNOTE3. MaTemMaTHyeckue MeTOAbl NPOBEPKH CTATUCTHYECKUX
TUN0TE3. DIEMEHTbl TEOPUH KOPPEISALIUH.

4. O0beM yueOHOMH TUCHMILTHHBI
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Cemectp

Bun yueOHoii padoThI Bcero 1 2 3 4
3E AKam.4. 3E AKam.4. 3E AKam.4. 3E AKam.u. 3E AKam.4.
O0mas Tpy10eMKOCTb M CHHUIITHHBI 18 648 5 180 5 180 5 180 3 108
KontakTHasi padoTa — ayiuTOpHbIE 3aHSITHUS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jleknun 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16
[pakTuueckue 3ausatus (113) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocTosiTeqibHAsA padoTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60
KonTakTHas camocTosiTenbHas pabora 0,6 04 0 0 0,2
CamocTosTensHOe H3yUEeHUE Pa3/IeiOB TUCITUTIINHBI 8,44 303,4 2,34 83,6 2,22 80 2,22 80 1,66 59,8
Buna xontposs — 3auer ¢ oueHkoii + +
Bun xontposis — 3auer + +
Bua xoHTpoJIs1 — DK3aMeH 2 72 1 36 1 36
KonrtaktHas pabota — mpoMeKyTouHas aTTeCTalHs ) 0,8 1 0,4 1 0,4
[ToaroToBka K SK3aMeHy 71,2 35,6 35,6
Buj MTOroBOro KOHTPOJIS: | 3auyeT ¢ OLEeHKO IK3aMeH | IK3aMeH 3auer
| Cemectp
Bun yuednoii padoThI Beero 1 2 3 4
3E AcTp. 3E AcTp. 3E AcTp.u4. 3E AcTp.u4. 3E AcTtp.
q, q, q,

O0mas Tpy10eMKOCTb M CHUIITHHBI 18 486 5 135 5 135 5 135 3 81
KontakTHasi padoTa — ayiMTOpHbIE 3aHSITHUS: 7,56 204,12 2,66 71,82 1,78 48,06 1,78 48,06 1,34 36,18
Jleknun 3,56 96,12 1,33 35,91 0,89 24,03 0,89 24,03 0,45 12,15
[pakTuueckue 3ausatus (113) 4 108 1,33 35,91 0,89 24,03 0,89 24,03 0,89 24,03
CamocTosiTeqibHAs padoTa 8,44 227,88 2,34 63,18 2,22 59,94 2,22 59,94 1,66 44,82
KonTakTHas camocTosiTenbHas pabora 0,45 0,3 0 0 0,15

8,44 2,34 2,22 2,22 1,66
CamocTosTeNTbHOE N3YUYEHUE PA3IEIOB TUCIUTLTHHEI 227,43 62,88
Bupa xontposs — 3auer ¢ oueHkoii + +
Bua xonTpoJis — 3ader + +
Bua xoHTpoOJIs1 — DK3aMeH 2 54 1 27 1 27
KonTakTHas paboTa — MpOMEKYTOUHAs aTTeCTaIUs ) 0,6 | 0,3 | 0,3
[ToaroroBka k sK3aMeHYy. 53,4 26,7 26,7
Bua uToroBoro KOHTpOJIsi: | 3auer ¢ oneHKoil | JK3aMeH | JK3aMeH | 3aver
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«DPu3zuKa»

1. Heap qucuunIMHbI — TPHOOpETEHUE 00YIAIONTUMHUCS 3HAHUM TI0 OCHOBHBIM pasnenaM (pU3uKu u
YMEHHIO IPUMEHSTDH UX B IPYTMX €CTE€CTBEHHOHAYUHBIX AUCLUIIIUHAX.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00yYaIOLIUIACH J0JI/KEH:

Obnadams CIeNyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHIKCHUS:

OIlIK-2.4, OlIK-2.7, OlIK-2.11

3nams:

- (u3nyUecKkue OCHOBbI MEXaHUKH, (U3UKH KOJeOaHUIl W BOJIH, AJIEKTpUYECTBA WM MarHeTU3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKH U TEPMOJUHAMUKH, KBAHTOBON (DU3UKH;

- cMbICIT QYHIAMEHTAJIBHBIX (U3NYECKUX 3aKOHOB, PUHIUIIOB U MOCTYJIAaTOB; UX (OPMYIUPOBKHU U
I'PaHULIbI IPUMEHUMOCTH;

- CBSI3b UIMPOKOTO Kpyra (pU3MYECKUX SIBJIECHUN C (yHIAMEHTAJbHBIMU NPUHIUIAMH U 3aKOHAMU
(GU3HMKN; OCHOBHBIE METO/IbI PEIICHHUS 3314 110 ONUCAHUIO (PU3UYECKUX SBJICHUN;

- MeTObl 00pPabOTKHU PE3yNbTATOB (PU3UUECKOTO IKCIIEPUMEHTA.

Ymemo:

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

-IIPOBOJIUTH PACUYETHI, OCYIIECTBIATh aHAJIN3 U HA OCHOBE 3TOT0 JeJaTh 000CHOBAaHHbBIE BHIBO/IBI;

- QHAJIM3UPOBATh PE3yJIbTaThl HAOMIOJAEHUN U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKOHOB U
MPUHIUIOB (DU3UKHY;

- OMPEENATh XapakTep (U3NYECKUX MPOIECCOB MO KOMIUIEKCY SKCHEPUMEHTAIbHOW HHQOpMAIU
IIpY MOMOIIU T'pauKOB, TAOIUI] U YPAaBHEHUI;

- MpeJCTaBIsATh 00pabOTaHHYIO SKCIIEPUMEHTAIbHYIO U TEOPETUYECKYI0 MH(OPMALMIO B YCTHOU U
MMCbMEHHOU (popme, B TOM YHUCIIE C UCIOIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.

Braoemy:

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

- HaBBIKaMH 00OCHOBAHMS CBOMX CYXKJICHUI W BBIOOPA METO/a UCCIICIOBAHMSL.

3. Kparkoe cogep:xanue JTUCUMILIIIMHBI.

Paszoen 1. Quzuueckue ocHOBbl MEXAHUKU.

1.1. Tlpenmer ¢usuku. Meroasl (U3HYECKOTO HCCICAOBAHUSA: OTBIT, THUIOTE3a, SKCIECPUMEHT,
teopust. Ilpenmer kunemaruku. [lepemenienue, ckopocTs, yckopenue. KunemaTuueckue XapakTepUCTUKH
BpAIaTEIbHOTO JIBUKEHUSI.

1.2. 3akonsl HploTOHA. 3aKOH BCEMUPHOTO TIATOTEHUS. 3aKOH BCEMUPHOTO TArOTeHUs. J[BHxxkeHue
TeJla NepeMEHHON Maccel. YpaBHeHHs Mewmepckoro. @opmyna L{nonkosckoro.

1.3. Yopyruii u Heynpyrui yaapsl mapos. MOMEHT HHEpUMU MaTEPUAIBHONW TOUYKU U TBEPAOIO TEa.

1.4. KunemaTtuka rapMmoHuyeckux kojeOanuil. [luddepeHunanbHoe ypaBHEHHE T'apMOHMYECKHUX
koneOanuil. IloHATHe O 3aTyxalIIMX M BBIHY)XJIEHHBIX KojeOaHusx. BomHoBoe paBmxeHue. BoiHbl
MIPOJIOJIbHBIE U MOTIEPEYHBIE.

Pazoen 2. Monexynapnas ¢hpuzuxa u mepmoounamuxa.

2.1. DnemeHTBl TEpMOAMHAMUKM M (Qu3ndyeckod KuHeTUkH. WneanbHblil ra3. Pacnpenenenue
Boneuimana u ero o6medusndeckuii cmbici. Peansubiii ra3. YpaBaenue Ban-nep-Baanbca.

2.2. TepmommHamuueckuii meton B (¢us3uke. PaBHOBecHBbIe cocTostHMs. Hauama TtepMoauHaAMUKH.
[{ukspl. DHTpONHUS U €€ CTaTUCTUYECKOE TOJIKOBAaHHE.

2.3. SBnenue nepenoca. Juddysus. 3akon duka. TernonpoBoanocts. 3akoH Pypre. BHyTpeHHee
TpeHue (BI3KOCTh). 3akoH HproToHa.

Pazoen 3. Dnekmpocmamuxa u nocmosiHHbLU IEKMPUYECKUL MOK.

3.1. 3akon Kymona. Teopema Octporpaackoro-I'aycca. Jumosnb.  Judnexktpuku B
AJIEKTPOCTATUYECKOM II0JI€.

Pa3zoen 4. Dnekmpomacnemusm.

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

4.2. MarneTuku. DneKTpoMarHuTHas UHAYKUus. Y paBHeHne MakcBesia.
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Pazoen 5. Onmuxa.

5.1. UnTepdepentus BonH. dudpakmus BonH. [lomsipuszarus BoH.

5.2. TemuoBoe m3nmyuenue. 3akon Kupxroda. 'nnotesa [lnanka. KBantoBoe 00bsicHEeHHE TETIOBOTO

u3nyuyenus. dpdexr Komnrona.

5.3. Snepnas mozaensb aroma. [loctymarsl bopa. ATom Bogopoa o bopy.

Pazoen 6. Dnemenmuor keanmosou ghusuxu.

6.1. T'unote3a ne bpoiina. BonnoBoe ypaBHenue lllpeaunrepa [uisi cTalMOHApHBIX COCTOSTHUIA.

Omnpitel LTepua-I'epnaxa.

6.2. Muorosnektponsabiii atoMm. Dddekt 3eemana. [Ipunnun [laynmu. KBaHTOBBIE cTaTHCTHYECKHE
pacnipenenenus boze-Ditamrelina u ®epmu-upaka. ®ononsl. 3akonsl Jlebas n DitHIITEHA.

4. O0beM yueOHOMH THCHMILTHHBI

Cemectp
Bcero
Bun yae6noii paboThl No2 No 3
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO61ast TpyA0€MKOCTh AUCITUTLTHHBI 12 432 6 216 6 216
KonrakTHasi paboTa — ayIuTOpPHBIE 3,5 128 13 48 22 30
3aHATHSA:
B TOM 4HcJe B (popMe NpaKTHYECKOH
NMOATOTOBKU (npu Hanuuuu) ) ) ) ) ) )
Jlexuu 1,3 48 0.4 16 0.9 32
B TOM 4ucie B popMe NPaKTUIECKOM
MTOJTOTOBKH (npu Hanuuuu) ) ) ) ) ) )
[TpaxTuueckue 3anstus (113) 1,3 48 0,4 16 0,9 32
B TOM 4ucie B popMe NpaKTUIECKOM
HOJTOTOBKH (npu Hanuuu) ) ) ) ) ) )
Jlaboparopusie padots! (JIP) 0,9 32 0,4 16 0,4 16
B TOM 4ucie B popMe NpaKTUIECKOM
MMOJTOTOBKH (npu Hanuuuu) ) ) ) ) ) )
CamocrosiTeJibHAs padoTa 6,5 232 3,7 132 2,8 100
KonrakTHas camocrositenbHas pabota 0.8 0.4 0.4
(AmmK uz VII ons 3au / 3au c oy.)
CaMOCTOATENbHOE U3YUEHUE Pa3/IeIoB 6,5 3,7 2,8
TUCIUTIIUHEI (Ui Opyaue 8uobl 231,2 131,6 96,6
camocmosmenbHou pabomoi)
Buabl KOHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
Jk3aMeH (ecau npedycmompen YII) 2 72 1 36 1 36
KonTtakTHas pabota — HpoMexyTouyHas 0.4 0.4 0.4
arrecTanus 1 1 1
[ToaroroBka K 3K3aMeHy. 35,6 35,6 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Beero CemecTtp
. Ne cemectpa Ne cemectpa
Bun yae6noit paboThl A A A
3E CTp. | ap CTp. | ap CTp.
q. q. q.
OO61asi TpyA0€MKOCTh AUCIUTUIHHBI 12 324 6 162 6 162
KonrakTHasi padoTa — ayIuTOpPHBIE 3,5 96 13 36 22 60
3aHATHA:
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IIpooonscenue mabauyvl

B TOM 4HcJe B (popMe NpaKTHYECKOH
NMOATrOTOBKU (npu Hanuuuu)
Jlexkun 1,3 36 0.4 12 0,9 24
B TOM 4ucie B popme MpaKTUIEeCKOM
MTOJTOTOBKH (npu Hanuuuu)
[TpakTnueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
B TOM 4ucie B popme NpaKkTUIECKOM
MTOJTOTOBKH (npu Hanuuuu)

Jlaboparopusie padots! (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4HCJIe B PopMe MPaKTUICCKOM

HOJTOTOBKH (npu HanuuuL) ) ) ) ) ) )
CamocrosiTejibHAs padoTa 6,5 174 3,7 99 2,8 75
KonTakTHas camocTosTenpHas padoTa 0.6 0.3 0.3
(AmmK uz VII ons 3au / 3au c oy.) ’ ’ ’
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 6,5 3,7 2,8
TUCIUTIIUHBI (Ui Opyaue 8uobl 173,4 98,7 74,7
camocmosmenbHou pabomol)

Buabl KoHTpOJIA:

Buo konmponn uz YII (3au / 3au c ou.)

Jk3aMeH (eciu npedycmompen YII) 2 54 1 27 1 27
KoHTrakTHas paboTa — TpPOMEKYTOYHAS 0.6 0.3 0.3
arrecTanus 2 1 1
[ToaroroBka K 3K3aMeHy. 53,4 26,7 26,7
Buja nTOroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl MOAYJIsI
«BBenenune B HHPOPMALMOHHbIE TEXHOJIOT M)

1. Heas ™Moayiasi — O3HAKOMJIEHHME CTYACHTOB C TEOPETHYECKUMH, NPAKTUYECKUMH U
METO/I0JIOTMYECKUMU OCHOBAaMH COBPEMEHHBIX MH(OPMAIMOHHBIX CUCTEM. B pamkax u3yueHus Moayns y
CTYACHTOB (OPMUPYIOTCS TEOPETHUECKHE 3HAHUSI M IPAKTUYECKHME HABBIKM [0 WHCTPYMEHTaJIbHBIM
CpeacTBaM IMporpaMMHoOro obecrneyeHus. CTyIEHTbl H3Yy4alOT HAa MPAKTUKE BUIbl MHGOPMAIUMOHHBIX
TEXHOJIOTUH.

3agaum MoayJsl — NpUOOpeTeHHe CTYJEHTAMH IMPOYHBIX TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX
HAaBBIKOB B 001aCTU HH(OPMALIMOHHBIX TEXHOJIOTHH.

2. B pe3yabTaTe n3y4eHHs1 MOAYJIsl 00YUYAIOUIUIICS T0JKEH

Obnadams CIeyONUMA KOMIIETESHITUSIMA U WHIUKATOPAMU UX JTIOCTHIKCHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11; OIIK-5.5; OIIK-6.1;
OIIK-6.2; OIIK-6.3

B pe3ynbraTe ocBO€HUS MO CTYAEHT JIOJIKEH:
3names:

— TIPOIIECCHI, METOJBI TOHCKa, cOOpa, XpaHEHWs, OOpaOOTKH, MPEICTABICHHUS, PACIPOCTPAHEHUS
nHpOpMAUM W CIMOCOOBI OCYIIECTBJICHHUS TAaKUX IIPOIECCOB W METOJOB (MH(POPMAIMOHHBIE
TEXHOJIOTUN)

— COBpPEMEHHBIE MHCTPYMEHTAJIbHBIE CPEMbl, IPOTPAMMHO-TEXHUUECKHE TUIATQPOPMBI U MIPOTPaMMHBIE
CpelncTBa, B TOM YHCJIE OTEYECTBEHHOTO IIPOU3BOJCTBA, HCIOJIb3yeMbIE IS peIIeHUs 3a1ad
npo¢eCcCHOHANTBHOM IEATETLHOCTH, ¥ IIPUHIIUAIIBI UX PAOOTHI.

Ymemo:

- BbIOMpaTh W HCHOJB30BaTh  COBPEMEHHBbIE  WH(MOPMAIMOHHO-KOMMYHUKAIIMOHHBIE |

WHTEJUICKTYaJIbHBIC ~ TEXHOJIOTHMH, HWHCTPYMEHTAJIbHBIE  CpPEIbl,  MPOTPAMMHO-TEXHUUYECKHE
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m1aTGopMbl U MPOrpaMMHbIE CPEJCTBA, B TOM YHUCIIE OTE€UECTBEHHOTO MPOU3BOJICTBA, /ISl PELICHUS
3a/1a4 TpoPEeCCHOHAIBHON e TEIHbHOCTH

— aHaJM3HpOBaTh MNpoQeccHOHaNbHbIE 3a/Jayd, BbIOMpPAaTh M HCHOJb30BaTh noaxonsmue WT-
TEXHOJIOTUHU.
Braoemy:

— HaBBIKaMU paboThI ¢ aexauumu B ocHoBe U T-pemenuit nanHbIMu

— HaBBIKAMU IPUMEHEHUSI COBPEMEHHBIX HH()OPMALMOHHO-KOMMYHUKALMOHHBIX U UHTEIJIEKTYaIbHBIX
TEXHOJIOTUH, WHCTPYMEHTAJbHBIX CPEACTB, B TOM YHCJIE OTEUECTBEHHOTO IPOU3BOJICTBA, JUIS
pelieHus 3a1a4 nNpopecCUOHaNbHON AEATEIbHOCTH.

3. Kparkoe cogepxanue MOIyJIst

1 cemecTp — OcHOBBI MHPOPMAILMOHHBIX TEXHOJIOT Uil
Paszpnen 1. Beegenune B uHpopManoOHHbIE TEXHOJIOTHH.

1.1. Crpykrypa oOmepalMOHHBIX CHCTEM, IaKeThl NpUKIATHBIX MporpammM, Microsoft Office.
Knaccudukanuss mporpammubix cpenctB. CucreMHoe W TpHKIaaHOE mporpammHoe obecrieuenue [1K.
0630p onepanuonubix cucreM (OC). Ipunuunel coznanus u cocraB OC: sapo, uHTepdeiic, apaiiBepsl.
Kpartkas xapakrepuctuka WINDOWS, moaynpHbiii npunnun mnoctpoenus. Cpega WINDOWS: okna, ux
AJIEMEHTHI, pab0Ta B MHOTOOKOHHOM PEKUME.

1.2. TekcroBeiii penakrop WORD, penakTopsl MaTeMaTHUYECKUX M XHUMHYECKUX (QOpMyII.
Bo3moxHOcTH co3manus 3neKTpoHHbIX npe3eHTauuil (Power point). Co3naHue TOKyMEHTOB Pa3IMYHBIX
dbopm (craHmapTHBIX W HecTaHmapTHhIX). Co3gaHue W PEJaKTUPOBAHUE TEKCTOBBIX JTOKYMEHTOB C
MaTeMaTU4YECKUMH U XUMUYECKUMH (POPMYIIaMH.

1.3. Tabnuunsiii nporieccop EXCEL: 0630p, Tumsl u aapecauus syeek, Gopmar siueek, BCTPOCHHbIE
¢byukuun, popmaruposanue tadnun. EXCEL: Bo3MokHOCTH TaOJIMYHOTO PEAaKTOpa U HUCIOJIb30BAHUE €r0
Ui pelieHns nHGOPMaLMOHHBIX U HHKEHEPHBIX 3a1a4. [locTpoeHne rpadukoB U Auarpamm.

1.4. EXCEL. Onepaunn ¢ maccuBamu. Pa3zpaboTka M peanuszanusi MPOCTEHIIMX aIrOPUTMOB C
HCII0JIb30BAHUEM BO3MOXKHOCTEH pefakTopa (HAXO0XIACHWE MAaKCHUMaJbHOrO (MUHUMAJIBHOIO) 3JEMEHTa
BEKTOpa W MATpHUIbl, HAXOXKJEHHE CYMMBbI 3JE€MEHTOB BEKTOpa M MAaTpHUILIbl, BBIUKUCICHHE MaTPUUYHBIX
BbIpaKeHUI). PelleHne BBIYMCIUTENBHBIX 33Jad ¢ Hcnojb3oBaHueMm Tabmuu. Pemenue CIIAY ¢
HCI0JIb30BaHUEM OOpPaTHON MaTpPHUILBI.

1.5. EXCEL Iloctpoenue rpaduxkoB u auarpamm. Pacuer (QyHKIHMOHANbHBIX 3aBUCUMOCTEH U
MIOCTPOCHHUE TpapuuecKkux n300pakeHuil ¢ ucnosib3oBanueM cranfapTHeix ¢yHkiuit EXCEL u macrepa
¢byukuuil. [locTpoeHne noBepxHOCTEH ¢ MCIOIb30BaHNEM MacTepa auarpaMmm. [locTpoenue nuHU TpeHaa.

Pa3pnen 2. Anropurmbl ¥ OCHOBBI IIpOorpaMmupoBanus Ha s3pike MATLAB.

2.1. Anroputmsl, THnbl anroputmoB. [lonsTtne anroputmMa u ero cpoictBa. CriocoObl 3amucu
QIrOpUTMOB. MOIYIBHBIM NPHUHLIMI IOCTPOCHHS aITOPUTMOB M IporpamMm. Ilaker KoMmbrOTEpHOM
matematuku MATLAB. XapakTepuCTHKU $3bIKOB IMPOrpaMMHMPOBAHHS. ODBOJIOLMS M KiIaccUUKaLUs
SI3BIKOB IIPOrpaMMHUPOBAHMUS, UMIIEPATHUBHBIE, (GyHKIIMOHAIBHBIE, JIOTUYECKHE, 00BEKTHO-
OpUEHTUpPOBaHHbIEC, UX KOMOuHanuu. [ToHSATHUS TpaHCIAIMN, KOMOWISLUYA, UHTEPIPETAUN, UX Pa3Inyusl.
SI3pIKM TpOrpaMMUPOBaHUSI BBICOKOTO YpoBHs. CTpYKTypHOE IIpOrpaMMHUpOBaHKe, ero ocodoeHHoctu. O63o0p
MaKeTOB KOMITbIOTEpHOU MaTtemaTtnku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYpbl U HPHHLMIIBI CTPYKTYPHOTO HPOTPaMMHUpPOBAHUS,
wuocTpanus. bazoBble anropuTMHYECKME KOHCTPYKIUHU (ClieZJOBaHHWE, BETBJICHHE, IOBTOPEHHE), HUX
peanuzanun. Onepatopsl si3pika nmporpammupoBanuss MATLAB. OcHoBable pematenu (solvers) MATLAB
JUIS peaju3aluy BBIYMCIUTENIbHBIX alropuTMoB. bubnuoreka crannapTtHeix ¢yHkumii size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. [loctpoenue rpapukoB (GyHKIMM OJHON U IBYX NEpeMeHHbIX. Mcnonb3oBaHue ¢yHkumii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, ohopmienne rpagukoB (3aroJIOBKH, MOIMUCH TIO
OCSIM H TIp.).

2.4. Omepanuu HajJ MaccUBaMH: BEKTOpaMM UM MaTpHUIlAMH - CII0O)KEHHME, YMHOKEHUE,
TpPaHCIIOHUPOBaHUE, oOpallieHre (1nv), BEIUKMCIEHUE HOPMBI (norm), paHra (rank) u onpeneiauTesns MaTpULIbL
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(det). AnropuT™MBl HAXOXXJACHHS MAaKCUMaJIbHOTO, MHHHMAJIBHOTO DJJIEMEHTAa B MACCHBE, aJTOPUTMBI
COPTHPOBKH W MX peanuzanus (Hampumep, Selection Sort).

Paspnen 3. Yuciaennbie Mmeroasbl. Peanu3zanus npocreiimux aaropurmos B cpene MATLAB.

3.1. UwucneHHsle METOJbI, XapaKTEPUCTHKA M HMX OCOOCHHOCTH, IMOHSITHE CXOJUMOCTH METOJa.
DneMeHTbl TEOpPHH MOTPEIIHOCTEeH, KiaccupuKaluus MOrpPelHOCTe, abCoNIOTHAsT U OTHOCUTENbHas
MOTPEIIHOCTh, MOHATHE (YHKUMM HOpPMBI. BBeneHue B CTaTUCTHKY. AJTOPUTMBI JUIsl CTATUCTUYECKOU
0o0paboTku HHQOpMAMKU (BBIUMCICHUE TOYEUHBIX W HMHTEPBAJIBHBIX OIEHOK pPE3yIbTaTOB H3MEpsIeMOM
BenuuuHbl), ux peanmsanuu B [IKM MATLAB. Ucnons3oBanue ¢pyHkiuii min, max, median, var, polyfit,
polyval.

3.2. [lpubnmxenue Qynkuuid. MaTepnonsauus MHorowieHamu. Kycounas unrepnossuus (cruiaiin).
Onenka norpemnocty. @ynkunn MATLAB g pabotel ¢ mHorowienamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Boruncnenue onpeesieHHbIX UHTErpajioB, allfOPUTMbI METOI0B MPSAMOYIOJIbHUKOB, TpaNeluii 1
CuMIicOHa, OlLIEHKa MOrPEIIHOCTH METOA0B. Peanuzanus aaropuTMOB UYHCIEHHBIX METOJOB BBIUYMCIICHUS
onpezeNieHHbIX UHTerpainoB B cpene MATLAB, npuMmeHnenue ctanaapTHbIX QyHKIUH trapz, quad, integral.

3.4. UccnenoBanue QyHKUMM OJHOW mepeMeHHOW. Pemienue HenuHeiHoro ypaBHeHus f{(x)=0.
Otnenenne KOpHe. AJITOpUTMBI YTOUYHEHHS KOpHS (METOJ HOJIOBUHHOro aeneHusi, HproToHa, mpocrtoit
utepanuu). CpaBHUTENbHBIE XapakTepucTuku. Peanmusamust anroputmoB B cpene MATLAB mo 6iok-
CX€MaM U C UCIOJIb30BaHUEM peliareseil roots, fzero.

3.5. UccnenoBanue ¢pyHkuu ogHoi nepemeHHoi. Ilouck skctpemyma ¢ynkuuu BoraucnurenbHble
QITOPUTMBl HAXOXKJCHHS JIOKAJIbHBIX U TJOOAIbHBIX 3KCTPEMYMOB (METOJ JIEJIEHUs OTpe3Ka IOoIoJjam,
METO/] 30JIOTOTO CEUCHHUsI), X peanu3aluu mo OJOK- cXeMaM W C HMCHOJb30BaHHeM pematens fminbnd B
cpene MATLAB.

Pasnen 4. Komnblotepuble ceTu. ba3bl 1aHHBIX.

4.1. KoMnbloTepHbI€ CETH: TOMOJOIMM CETeH, MX XapaKTepucTUKU. Tomosiornu cereil: 3Be3/Haf,
LIMHHAs, KosblieBass. CeTH 3aKpbITOrO THUMA: JIOKAJbHbIE U PACIIpPE/ICICHHbIE CETH, KOPIIOPATUBHBIE CETH.
[IporpaMMmHO-TeXHMUECKOE OO€EcleueHne: ajapecanus, ONEepallMOHHAas CHUCTeMa, aJalTephl, JpaiBepsl,
IIPOTOKOJIbI (0COOBIE SA3BIKHM, Ha KOTOPBIX OOMEHHBAIOTCS MH(pOpMalueldl KOMIbIOTEPHl B CETU, HAaIPUMED,
TCP, TCP/IP, UDP).

4.2. I'mo6anpubie cetn pasznuyHoro macmrada (WAN —Wide Area Net, MS Network, Internet).
BosmoxHnoctn cetu MurepHer, Cucrema TtenekoHdepeHIuil. OnekrpoHHass mourta. JlocTym K
nH(popMalMOHHBIM  pecypcaMm. 3amura uHpopmauuu. IloHATne 0e30MacHOCTH  KOMIIBIOTEPHOI
uH(pOpMaLlUU: HAJEKHOCTh KOMIIBIOTEpA, COXPAaHHOCTb JAHHBIX, 3allUTa OT BHECEHMUS] HM3MEHEHH
HEYNOJHOMOYEeHHbIMM 50 JIMIaMu, COXpaHEHUE TaWHbl NEPENUCKH B JIEKTPOHHOM CE€TH AJTOpPUTMBI
3alUThl UH(OPMALMK: METO/IbI 3aIUThI, KOMIIBIOTEPHBIE BUPYChl U 00pbOa ¢ HUMHU. MeTobl peanu3aiuu
3alUThl HHQOPMALIMK: TPOrPaMMHBIE, allllapaTHbIE, OpraHU3alMOHHBIE.

4.3. Undopmanmonnsie cucteMbl. CucreMsl ynpaBieHUss OaHkamMu W 0a3amu JaHHBIX. PensuumonHast
Mozenb naHHbIX. CTpyKTypa 3ammcu, MeToAbl focTyna K uHpopmauuu. OOMEH NaHHBIMU C JPYTUMH
npuwioxxeHusiMu WINDOWS: TekcTOBBIMU pelakTOpaMH U 3JIEKTPOHHBIMU TaOIHUIIAMH.

4.4. Pensunonnast 6a3a nanHbix ACCESS. I'maBHOe OKHO, MEHIO KOMaH]I, IaHElIb HHCTPYMEHTOB.
Coznanue u OTKpbITHE Oa3bl AaHHBIX. BBOJA M penakTUpOBaHME JAHHBIX B PEKUME TaONULBI U PEXKHUME
KOHCTpyKTOpa. PopMUpOBaHHE 3aIIPOCOB. 3aIllpOChl IPOCTbIE U MHOTOTAOJINYHbIE, 3alIPOCHl C YCIOBHUIMMU.
Coznanne otueToB U GpopM. TexHosmorus peanusanuu npocteimux 3anad cpeactsamu CYBJ[ ACCESS.

2 cemectp — [IpopuabHoe nporpaMMHoe oGecnedeHne 115 pelieHus 3a1a4 npogeccuoHaIbHOI
NeSATETbHOCTH

Paznen 5. IIKM Python u ocoGeHHOCTH ero peaju3anyu AJs pellieHUs] PacyeTHBIX 3a7a4 B XHMHH H
XMMHMYeCKOH TeXHOJIOTHH.

5.1. OOBeKTHO-OPHEHTHPOBAHHBIN $3bIK MporpammupoBanus Python: o00630p. OcobeHHocTH U
CBOWCTBA 00BEKTHO-OpUeHTHpOBaHHOTO mporpammupoBanus (OOIl). Co3ganume W HUCMOIB30BAHHUE
muctpubytuBa Anaconda. Uudpactpykrypsl Spyder, Jupiter, ctpykrypa s3bpika. OCHOBHBIE CTPYKTYpPBI
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JTAHHBIX (CIIMCOK KOPTEX, OOBEKTHI) U ONepanuu Hajg HUMHU. ANTOopuUTMbl. OCHOBHBIE AITOPUTMHUYECKHE
KOHCTPYKLUU (clieZloBaHKEe, BETBICHHUE, LIMKJIbI) U UX peanu3anus B Python.

5.2. Brenenue B nmporpaMMmupoBanue Ha si3bike Python. CtpykTypa nporpammsl, OTCTYIIbI, MOIYJIH,
omneparopel, (PyHKIMH (MMEHOBAaHHbIE M AHOHHMMHBIC), ocoOeHHOCTH. CTaHIapTHBIE W HECTaHAAPTHBIC
¢byakuun Python (o6mero HazHaueHus, MaTeMaTudeckue, 00paboTKa CTPOK, BBOJI/BBIBO).

5.3. Pa3zpaboTka aJiropuTMOB, IPOrpaMMHUPOBaHKE U OTIaAKa nporpamm Ha Python (B cpene Spyder).
VYnpasinstomue koHcTpyku if, for, while.

5.4 O030p mnpeIMEeTHO-OPUECHTUPOBAHHON OubmuoTekn wMomyne Python npns nHayuneix wu
MHXEHEePHbIX BbluMciieHud SciPy (Moaynu scipy u numpy, a Takxke matplotlib), cpaBuenne ¢ MATLAB.
OcHoBHasl cTpykTypa AaHHbIX NumPy Juisi BEKTOPHBIX M MaTpUYHBIX BbluncieHui ndarray. OcoOeHHOCTH
BBINIOJIHEHUS JIEUCTBUN HaJ MaTpuuaMu (CJIOKEHUE, BBIYMTAHHME, YMHOXKEHHE, OOpallleHHE) Ha SI3bIKE
Python. Mnpopmarnimonnsie MarpuuHble (yHKUMM (HOpMa, onpeaenuTenb, padr). Meronsl ndarray — T,
copy, shape, size, ndim u z1p., HHAEKCUPOBaHUE, MATPUYHOE NMPOU3BEACHNUE U QYHKIIMHM MOAYINA numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Iocrpoenue rpadukoB B Python ¢ ucnonb3oBanuem moxayns matplotlib. dynkuuun moxmyns
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka mmapaMeTpoB u
aHHOTUPOBAaHME rPaUKOB.

Pa3znesn 6. Metoabl BbIuMCIUTEIbHOH MaTeMaTHKH. OCHOBHBbIe 3Tanbl pemieHusi 3aga4 Ha JBM.
Pemenue cucrem JinHelHbIX ajiredpandeckux ypapuenuii (CJIAY).

6.1. IlpsMble U UTEpallMOHHbIE YHMCIEHHBIE METOJbl. DJIEMEHTbl TeOopuH mnorpermHocteil. [lonsTue
HOpMbI. OCOOEHHOCTH MalIMHHOM apudMeTuku (KpaTkuil moBTOp). OCOOEHHOCTH BBINOJHEHUS JE€HCTBUIL
HaJ MaTpulamH (CIOXEHUE, BHIUYMTAHUE, YMHOXKEHHUE, oOpaiieHue) Ha s3pike Python, nndopmanmonnsie
MaTpuuHble QYHKIUU (HOpMA, OIIPEJIEIUTENb, PAHT).

6.2. Pemenue cucrem mnuHeWHbIX anreOpandeckux ypaBHeHuil (CJIAY). IlocranoBka 3amauu.
[Torpemnoctu. MeTosapl ¢ UCHOJIb30BaHUEM OOpPATHOM MAaTPULIbI M METOJ MPOCTBIX HTepanuil. Pemenue
CJIAY B Python ¢ ucnonb3oBanuem monyieit numpy.linalg u scipy.linalg. u ¢pynkumii det, rank, inv, cond,
norm, solve.

6.3. O630p metonoB pemenuss CJIAY. BprumcnurenbHas yCTOWYHMBOCTh, CXOAMMOCTH METOJIOB.
OO0ycCOBIEHHOCTb CUCTEMBI JTMHEHHBIX anredpanyeckux ypaBHeHu (CJIAY) u yncio o0yciioBIEHHOCTH.

Pazgen 7. OOpabdorka pe3yiabTaroB H3MepeHHsi OAHON BeJu4uHbl. [Ipudaumxenue QyHKUIUU
MHOIO4JICHAMHM € OJHOW He3aBHMCUMON mepeMeHHOH. Pemenue cucTeM HeJIMHEHHBIX YPaBHEHUM
(CHY) 4HC/IeHHBIMH MeTOIaMH.

7.1. OOpalOoTKa 3KCIEpUMEHTAIbHBIX JaHHbIX. TOueYHbIE M HHTEpBAJIbHbIE OLIEHKH. DYHKIHMU
Python. Onpenenenne kpurepust CTbIOAEHTA.

7.2. Ilpubnwxenue GyHKIUNA. MeToabl WHTEPHOJALNNHA 3aBUCUMOCTEH C OJHOM HE3aBUCHUMOU
nepeMeHHol. MiHTepnonsumuonHbiil MHOrowieH Jlarpanka, peanuzanus B Python.

7.3. Ilpubnwxenne QyHKIMA. MeETOIbI anmpOKCHUMAIMU 3aBHCHUMOCTEH C OJHOM HE3aBUCUMOU
nepemeHHod. Meton HaumMmenpmnx kBaapatoB (MHK). UWcnonwszoBanue ¢ynknuit Python mns
annpokcumanuu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq linear.

7.4.. AnroputMmbl MeToaa TpocTol uteparmu u mMeroga Herotona - Padcona mis pemenns CHY.
CKOpOCTh CXOMMOCTH, OLEHKHU MOrpemHocTy. Peanusanus meronos B Python.

7.5. Meroauka MCTIONb30BaHUs periaresneil B Moayse scipy.optimize, pyHkuuu root scalar, root.

Pa3nen 8. Pemienue 3a1a4 MHOroMepHO#i ONTHMHU3ALUH YMCIEHHBIMU METOJAMHU. AHAJN3 U pelleHue
auddepeHInATbHBIX YPABHEHUI YHCJIEHHBIMA METOJAMHU.

8.1. Knaccuduxanus 3amad ¥ METOAOB ONTUMHU3alUMU. MeToJx TrpaJueHTHOro cmycka. Merton
nedhopMupyeMoro MHOrorpanHuka. Peanusamus metonoB B Python.

8.2. Berpoennsie Metonbl SciPy. Boibop pemiarens B Moayie scipy.optimize BerpoeHHble METOIbI
SciPy, ¢pyakiuu minimize scalar, minimize.

8.3. Anroput™Mbl MeETOAOB pelieHus auddepeHnnanbHblX ypaBHeHH. Mertonpl Jinepa u ero
Moaudukanuu. Peanusauus meronoB B Python. BriGop pemiarenst B monyne scipy.integrate, GyHKUuU
solve ivp, solve bvp.
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4. O6beM Moy 11 M BUABI YueOHOI paboThI

Cemectp
Bcero
B yue6HO# paGoTh! 1 cemectp 2 ceMecTp
3E Akan. 3E Akan. 3E Akan.
9. 9, 9,
O01mas Tpya10eMKOCTb MOTYJISt 6 216 4 144 2 72
KonrakTHasi paboTa — ayIuTOpPHBIE 3,78 136 2,36 85 1,42 51
3aHATHSA:
6 mom uucne 6 popme 1 36 | o050 | 18 | 050 | 18
NPAKMUYECKOU NOO20MO6KU
Jlexmm (JI) 0,47 17 0,47 17 - -
[Tpaxtueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
8 mom uucie 6 hopme NPAKMU4ecKoll 0.50 /8 0.25 9 0.25 9
Nn0020MOBKU
Jlaboparopusie padboTs! (JIP) 1,89 68 0,94 34 0,94 34
8 mom uucie 8 hopme NPAKMU4eCcKou 0,50 18 0.25 9 0.25 9
Nn0020MOBKU
CamocrositesabHas padora (CP) 1,22 44 0,64 23 0,58 21
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB
MOJTyJIsl, B TOM YHCJIE TTIOATOTOBKA K
MPAKTUYICCKUM 3aHATHSM, 121 | 43.8 0.64 73 057 | 208
mabopaTOpHBIM paboTaM, MOATOTOBKA
K TEKYIIEeMY KOHTPOJIO, IPYTHE BUJIbI
CaMOCTOSITEIbHON pabOThI
KonrakTHas camocrositensHas padora | 0,01 0,2 - - 0,01 0,2
Buabl KOHTpOJIs
3auer - - + +
JK3aMeH + + - -
KonTtakTHas paboTa - mpoMexyTodHas 0.4 0.4 i
aTTeCcTalus 1 ’ 1 ’ i
CaMOoCTOATENTFHO U3YUECHUE PA3ICTIOB 35.6 35.6 i
MOTyJIst
Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer
Beero CemecTtp
Br1 yaeGHOH paboTs! 1 cemectp 2 ceMecTp
3E AcTtp. 3E AcTtp. 3E AcTtp.
9. 9, 9,
O01mas Tpya10eMKOCTb MOTYJISt 6 162 4 108 2 54
KonrakTHas paboTa — ayIuTOpPHBIE 3,78 102 236 | 63,75 | 1,42 | 38.25
3aHATHSA:
6 mom uucie ¢ opme 1 27 | 050 | 135 | 0,50 | 13,5
NPAKMUYECKOll nOO20MO6KU
Jlexmm (JI) 0,47 | 12,75 | 047 | 12,75 - -
[Tpaxtuueckue 3ausarus (113) 1,42 | 38,25 0,94 25,5 047 | 12,75
8 mom uucie 8 hopme NPAKMU4eCKou 050 | 135 0.25 6.75 0.25 | 675
1n0020MOBKU
Jlaboparopusie padboTs! (JIP) 1,89 51 0,94 25,5 0,94 | 25,5
8 mom uucie 8 hopme NPAKMU4eCKol 0.50 | 135 0.25 6.75 0.25 | 675
Nn0020MOBKU
CamocrositesabHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75

78



CamMocTosATenpHOE U3YUECHUE Pa3IeIoB
MOJTyJIsl, B TOM YHCJIE TTIOATOTOBKA K
MPAKTUYICCKUM 3aHATHSM,
abopaTOpHBIM padoTaM, MOATOTOBKA
K TEKYIIeMY KOHTPOJIIO, IPYTHE BHUJIbI
CaMOCTOSITEIbHON pabOThI
KonrakTHas camocrositensHas padora | 0,01 0,15 - - 0,01 0,15
Buabl KOHTpOJIs
3auer - - + +
JK3aMeH + + - -
KonTtakTHas paboTa - mpoMexyTodHas 0.3 0.3 i
arTecTanus ’ ’

CaMOCTOATENTFHO U3YUECHUE PA3/ICTIOB
MOTyJIst

Buja nToroBoro KOHTpoJIsi: JK3aMeH 3auer

1,21 | 32,85 | 0,64 | 17,25 | 0,57 15,6

26,7 26,7 _

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpo0JieMbl yCTOHYHUBOI0 PA3BUTHA»

1 Heab aucuMmiumHbl — cPoOpMUpPOBATH y CTYACHTOB IEJIOCTHYIO KapTHUHY MHpa Ha OCHOBE
KOHIICTIIIMK YCTOWYMBOTO PA3BUTHS, TO3HAKOMHUTH CTYJACHTOB C LESIMU YCTOMYUBOTO PA3BUTHUSI, TOHATUSIMHI
YCTOMYMBOCTH M HEYCTOWYMBOCTH JTMHAMUYECKHX CHCTEM B OKPYXKAIOIIEM MHUPE; pecypcax W Pa3BUTHH,
AHTPOIIOT€HHOM BO3JCHCTBUU Ha OKPYXKAIOLIYIO CPEAY, YIIPABICHUH Kau€CTBOM OKPYKAIOLIEH CPEIbl.

2 B pe3yJsbrare u3y4eHHs] AMCHUILIMHBI 00YYAOIIMIACS J0JI7KEH::

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

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

Buame:

— OCHOBHBI€ OTIPE/ICIICHUS W MPUHITUATIBI KOHIENIUN YCTOWYHUBOTO Pa3BUTHS;

— OCHOBHBIC XapaKTEPUCTUKH OMOTHYECKUX, aOMOTHMYECKMX U aHTPONOTE€HHBIX (DaKTOpOB,
OKa3bIBAIOIIUX BJIMSIHUE HA )KUBBIC OPraHU3MbI, BKITFOYAs Y€JIOBEKA;

— OCHOBHBIE CYIIECTBYIOIINUE MPOOIEMbI, BOSHUKAIOIINE TIPU B3aMMOICHCTBUH YIKOHOMHKH, OOIIIECTBA 1
OKpYKarollEen Cpeibl;

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

Ymems:

— Jle7IaTh CHCTEMHBIA aHAJIU3 CYHIECTBYIOIIUMX HKOJIOIO-COLMAIBHBIX, COLMATBHO-DKOHOMUYECKUX U
9KOJIOTO-?KOHOMHYECKHUX MPOOIIeM;

— HaXOJUTh HamOOJIee pallMOHATLHBIN BapUAHT PEIICHUS MOCTABJICHHBIX 33/1a4 ¢ YYETOM KOH(IMKTA B
MOTPEOHOCTAX YETIOBEKA M OTPAHUYCHHSIX OKPYKAIOIICH CPEeIbI;

Braoemw:

— HaBBIKAMH TIOJIb30BaHUSI COBPEMEHHOM JIUTEPATYPOU B 00IaCTH YCTOMYMBOTO PA3BUTUS M SKOJIOTHUH;

— YMEHHEM aHaJM3UpPOBATh HOBBIE TEOPETHUYECCKHUE U TMPAKTUYECKHE TMPOrpaMMbl M IPOEKTHI,
HaIpaBJIEHHbIE HA JTOCTHIKEHHUE 1eJIeH YCTOWIMBOTO Pa3BUTHS;
— IpHEeMaMU TMPUHATHS PEIICHUN MO yperyaupoBaHUI0 KOH(MDIMKTHBIX CUTYyalluid B 0OJACTH YCTOWYHBOTO
Pa3BUTHS U UCTIOJIB30BAHUS PECYPCOB.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI
Beeoenue
Lemu, 3amaun u mpeaMeT Kypca. MecTto Kypca B CHCTEME XHMHUYECKOTO 00pa3oBaHHUs. DKOJIOTHIECKOE
oOpa3oBaHue 1 00pa3oBaHue JJIsl YCTOMUHUBOIO PA3BUTHSL.
Pazoen 1. Ocnosnvie nonamus kypca. Obwecmeo u okpysxcarouas cpeoa
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Poct u pa3ButHe. YCTONYMBOCTD U HEYCTOMYMBOCTh IMHAMUYECKUX cUCTeM. buocdepa kak quHamuueckast
cucrema. YenoBek: Ouojormdyeckuii Bujg W uuBwinzauus. CUCTEMBl NMOJIJEPKAHUSA KU3HU U CHUCTEMBI
nojJiep>kanus LuBUiIM3anuu. Hacenenue, Npou3BOACTBO, COCTOSIHME OKpyxkarouieil cpezasl. I[lonsitue
YCTOMYMBOTO pa3BUTHSA. PuMckuii xiyd u riobanbHas mnpobiemaruka. HeoOXomumocTh B yCTOWYHMBOM
pasButuu. CoaeprkaHue U BOJIIOLIUS [TPEICTABICHUI 00111ecTBa 00 YCTOMUHNBOM Pa3BUTHH.

Pazoen 2. buocgepa, ee 26ontoyus u ycmouuugocms. Ixocucmemvl 3emau u yCmouyugocms

OcHoBHble cBenenust o 1uiaHete 3emursi. CtpoeHuwe u coctaB atmocdepsl. MupoBoit okean. Jlutocdepa.
buoTtnueckas u abuoTnueckas cocTaBisitolie OMocdeprl: OCHOBHbIE XapaKTepUCTUKH. 1loToku sHEepruu B
cucreme CoJHie-3emisl.

OcHoBHble MOHATUS 3Kojoruu. CucremMpl NHOJUIEpKaHUS KU3HUM Ha 3emie: oOumii o030p. Ilonstue
skocucTeMbl. CTPYKTypa U COCTaBIISIIOIIME dKOCUCTEM. Buabl, nomynsuuu, coobmecrsa. Bzaumoneiictue
BUJIOB B 3KocHcTeMax. OCHOBHBIE TUIIbI SKOCUCTEM.

[ToToku sHepruu M BellecTBa B 3KocucTeMax. Tpoduueckue nenu. MeTaboiausM U AJIEMEHTHBIH COCTaB
XKUBOU 1 HEXUBOM Marepuu. OCHOBHbIE OMOT€OXUMUYECKUE UK (KPYrOBOPOTHI BemiecTB). LlukmnunocTsh
MPOIIECCOB B Orocepe u yCTOWINBOCTb.

WN3menenust B momyisilusiX, cooOmiecTBaX, 3KocucTeMax. Peakuusi >KMBBIX CHUCTEM Ha H3MEHEHUS
okpyxatomeir Cpenbl. Bo3nelicTBue yenoBeka Ha SKOCUCTEMBI. 3aKOHBI U TPUHITUTIBI SKOJIOTHH.
buopasHooOpazue u yCcTOMYMBOCTh JKOCHCTEM. BuaoBoe pa3zHooOpa3ue - HeoOXOJUMOE YCIOBHE
YCTOWYUBOCTH OHMOChEpHI.

Pazoen 3. Yenoseuecmeo kax wacmov buocghepul. [emoepaguueckue npobremvl cogpemenHoco mupa.
OcoOeHHOCTH 4YeJoBeKa Kak OMOJIOTMYECKOro BuAd. J(MHaMUKa 4eJOBEYECKON MOMYINSIIHH, POXKIAaEMOCTb,
CMEpPTHOCTb, BO3pacTHasi CTpykTypa. [IpoGiembl cCOBpeMEHHOro 3Tama pocTa YUCIEHHOCTH HACEICHHS.
I'eorpaduueckoe pacnpenenenue HaceneHus. Cenbckoe M ropojickoe HaceneHue. YpoOanuzauus. Cpena
oOuTaHus YeJoBeKa U OKpyxatomias cpeaa. PopMUpoOBaHUE TEXHOT'C€HHOM Cpe/Ibl.

PerynupoBanue Hapoponacenenus. Crabwin3anusi YMCICHHOCTH HACEJICHHUS WM ACTIONMYJISIUS: OLIEHKa
Mpe/ieIbHOM YMCICHHOCTU HacelieHus 3eMiM. PenuruosHble, HpaBCTBEHHbIE U COLMAIbHbIE MPOOIEMbI
OTpaHUYEHUS POKAAEMOCTH U IMJIAHUPOBaHUS CeMbU. PerroHanbHble 0COOEHHOCTU. MBbIILIeHuE, SI3bIK, POJIb
oOyuenusi. Herenernueckuil xaHayn BuIoBoW namsTH. [loyokutenbHble W OTpHULATEIbHBIE MOCIEACTBUS
HaJU4usl HEreHETHUECKOM mamsTi. ['eHaepHsbie mpooOIeMBbl.

Pa3zoen 4. Pazsumue u pecypcwi

Ompenenenue pecypca. Kmaccudukamus pecypcoB. HeBo300HOBHUMBIE, BO30OHOBHMBIC, HEHCUEPIAEMbIE
pecypcbl. MartepuanbHble, 3HEpreTuyeckue M UH(GOpMalUMOHHbIE pecypchl. ['eHeTHueckue pecypcebl
o6uoctepsl. CocTosiHHE M MHUPOBBIE 3arachl OCHOBHBIX BMJIOB MPHUPOAHBIX pecypcoB. l'eorpaduueckoe
pacnpeziesieHue 3aracoB IPUPOIHBIX PECYPCOB.

Pa3BuTne nuBMIM3alMM U PACcXOJOBaHHE MPUPOIHBIX pecypcoB. [IpHHIMIBI yCTOMYMBOrO pa3BUTHS B
OTHOIIEHUHM HPUPOJHBIX pecypcoB. Poib BO300HOBHMBIX M HEHUCYEPIIAEMBIX PECYpCOB B YCTOHYMBOM
oOmiecTBe.

Pazoen 5. Aumponocennoe 6o30eticmaue na o6uocgepy

AHTpPOIIOTEHHBIE BO3MYUICHUS! OMOTr€OXMMHUYECKHX LMKIOB U JAErpajalsi CUCTEM MOAJEpKAaHUS KU3HU.
I'moGanpHbIe, perHOHANIBHBIE U JIOKAJIbHBIE TPOOJIEMBI OKPYKAIOLIEH Cpebl.

3arpsizHeHue atMochepbl (KUCIOTHBIE TOKIM, (OTOXMMUYECKUI CMOT U T.J.). 3arps3HEHHE BHYTPEHHUX
BOJ 1 MupoBoro okeaHa. 3arpsi3HeHue JIUTOCQEpshI; 1erpajgaius 3eMeib, OIYCTbIHUBAHUE.

Pazoen 6. Knumamuueckue nocnedcmeusi usmMeneHus cocmaga ammocgepul

['moGanpHbI 3HEpreTHYecKuil OajaHC, NApHUKOBBIA S(PQPEKT Kak NPUPOJIHBIM (akTop MNOAAEpKAHUSL
YCIIOBUH CYyIECTBOBaHMSA XKUBOM MaTepud. llapHukoBeie raspl. ICTOYHMKH M CTOKM IMOKCHIA YIiepoJa U
JPYrUx MapHUKOBBIX ra30B. MI3MeHeHne KOHLEHTpalK TMOKCUIA Yrilepoia U APYruX MapHUKOBBIX ra30B B
aTMocdepe; MeXaHu3M TI100aTbHOTO TTOTETUICHHUS.

[TocnencTBus riao0anbHOIO MOTEIUICHUS: MOBBIIEHUE YPOBHS MUPOBOIO OKE€aHa, 3aTOIIEHUE NMPUOPEKHBIX
30H; TasHUE JIETHUKOB M BEYHOU MEpP3J0THI; fedopManns KIMMAaTHYECKUX U CEIbCKOXO03UCTBEHBIX 30H U
reorpauueckoil CTPyKTYpbl IPOU3BOJCTBA IPOJOBOJBCTBUS; HW3MEHEHHUS PACTUTEIBHOTO IOKpOBA,
OIYCTHIHUBAHUE.

Pazoen 7. 3enenas pesonoyus

3eneHass XuMus. 3ejeHasl dHepreTuka. 3ejeHas SKOHOMHKA. [loHsTHe HU3KOYIIIepoaHON (LMKIMYECKOH)
skoHOMHKH. CreHapuu HU3KOYTJepoaHoro pas3Butus aias Poccun. Hammydiine nocTymHble TE€XHOJIOTHH.
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OCHOBHBIE TIPUHIMITBI 3eJIEHOTO TIPOU3BOJICTBA. | OCy1apCcTBEHHOE PETYITHPOBAHKE TIPUPO/IOTIONH30BAHUS HA
ocroBe H/IT. Dxonoruueckuii cien yenoBedyecTsa. 3enaeHblid opuc. KapOoHOBbIE MOIUTOHBI.
Pazoen 8. Mupoesos3penue, smuka u ycmotiuugoe pazsumue.
[lepexon ot obmectBa notpebieHuss K ycTolunBoMmy oOmiecTBy. M3MeHeHHe CTPyKTypbl HOTpeOHOCTEM
oOIIecTBa U KpUTEPUEB Ka4eCcTBA JKU3HU U YPOBHS pa3BUTHs. POJb KyJbTYPHBIX H PEIUTHO3HBIX TPAIUIHIA
B Mpo0sieMe YCTOMYMBOTO Pa3BUTHSL.
Wudopmanms, 3HaHWE, HAayKa, TEXHOJOTHH. YBEIWYCHHE POJH HH(OPMAIMOHHBIX PECYpPCOB B 00IIEM
Oanance pecypconotpedienus. Muadopmarmonnoe (moctuHayctpuaibHoe) oomecTBo. Poas oOpa3zoBanus B
YCTOWYMBOM OOILIECTBE.

4 O0beM yueOHOM TMCUUILTHHBI

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
OO0uiasi Tpy10€eMKOCTb AU CIUNIJIMHBI 3 108 81
KonTakTHasi pabora — ayIMTOPHbIE 3aHATHUSA: 0,9 32 24
Jlexinm 0,45 16 12
[TpaxTuueckue 3anstus (113) 0,45 16 12
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTesibHas paboTa 2,1 76 57
KonrakTHas camocrositenbHas pabota 27 0,2 0,15
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IE€I0B AUCHUIIIMHbI ’ 75,8 | 56,85
Bujx koHTpoJs: 3ayer
AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«be3onmacHOCTDb KU3HeAeSITeIbHOCTH
Vyebnas aucuumuinga "be3omacHOCTL KM3HEAEeATEILHOCTH" - o0sg3arenpbHas AUCHHINIMHA

(denepaabHBIX TOCYIApCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB BCEX HANPABICHUH IIEPBOTO YPOBHS
BBICIIIETO MPOGECCHOHATBHOTO 00pa3oBaHus (0akagaBpuaTa) U CeIUATUTETA.

1. Heanb gucuumInHbl - GopMupoBaHUEe MPOGECCHOHATHHON KYIbTYpPhl 0€30TTaCHOCTH, MOJT KOTOPOH
MOHUMAETCS TOTOBHOCTh M CHOCOOHOCTH JIMYHOCTH HCIIOJB30BaTh B TMPO(PECCHOHATBHON IeATEILHOCTH
MPUOOPETEHHYIO COBOKYIHOCTh 3HAaHUN, YMEHHI M HaBBIKOB Uil oOecrieueHus 0e30MacHOCTH B cdepe
npo(hecCHOHANFHOW JIEATEIIbHOCTH, XapaKTepa MBIIUICHHS W [EHHOCTHBIX OpPUEHTAlMH, MPH KOTOPBIX
BOIIPOCHI 0€30IIaCHOCTH PacCMaTPUBAIOTCS B KAUE€CTBE IPUOPHUTETA.

OCHOBHBIMH 3a7[a4aMH JUCIUTUIAHBI SBIISTFOTCS:

* IPHOOpETeHNE OHUMAHHUSI TPOOJIEM YCTOWYHBOTO PA3BUTHS U PHCKOB, CBSI3aHHBIX C JICSITEIHHOCTHIO
YeJI0BEKa;

* OBJIQJICHUE TPHEMaMH PALMOHAIHM3AINN XKU3HEACATEIEHOCTH, OPUEHTUPOBAHHBIMU Ha CHIDKEHUS
aHTPONOTEHHOI'O BO3JICHCTBUS HA MPUPOIHYIO Cpely U obecreueHre 0€3011acHOCTH JIMYHOCTU U O0IIECTBA;

* (popmupoBaHue:
- KYJNbTYpHl 0€301aCHOCTH, SKOJOTUYECKOTO CO3HAHUS M PHUCK-OPUEHTHPOBAHHOTO MBIIUICHUS, IIPH
KOTOPOM BOIIPOCHI 0OE30MaCHOCTH M COXPaHEHHs] OKpPYXKAIOIIEeH Cpelbl paccMaTpUBAIOTCS B KayecTBE
BOXHEHUIINX MPUOPUTETOB KUIHEIEATSIHHOCTH YEIIOBEKA,;
- KyJIbTypbl TpodeccruoHaabHON 0€30MacHOCTH, CIIOCOOHOCTEW Mg WACHTU(MUIMKAIIMKA OIMACHOCTH M
OIICHUBAHMSI PUCKOB B chepe cBoel mpodeccHoHaTbHON AesTENHHOCTH;
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- TOTOBHOCTH NPHUMEHEHHUS NPOPECCUOHANbHBIX 3HAHHUM JJ MUHUMU3ALMU HEraTUBHBIX 3KOJOTHYECKUX
MOCJEeACTBUHM, oOecrieueHns ©O€30MacHOCTH MW YAYYIICHHMs YCJIOBHM Tpyama B cdepe cBoew
pohecCHOHANBHOM JIEATETbHOCTH;

- cIIOCOOHOCTEN K OIIEHKE BKJIaJa CBOEH MPEAMETHON 00JIacTU B pPELIEHUE SKOJOIMYECKUX IpobdiieM U
po6JieM 6e30MacHOCTH.

2. B pe3ysabTaTe 0CBOCHMS JMCHUIIIUHBI CTYAEHT J0JI/KEeH:

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

3nams:

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

- XapakTep BO3JICHCTBUS BPEIHBIX U ONACHBIX (DAKTOPOB Ha YEJIOBEKA M MPHUPOJHYIO CPEIY, METO/IbI
3alUThl OT HUX MPUMEHUTENIBHO K cdepe cBoell podecCHOHaIbHON AesITENbHOCTH

Ymemo:

- UJIeHTU(UIUPOBATh OCHOBHBIE OITACHOCTH Cpe/ibl OOMTaHUS YEJIOBEKa;

- OLICHMBATh PUCK UX peajJu3allid, BbIOMPATh METOJbl 3alUThl OT OMACHOCTEH MPUMEHUTEIBHO K
chepe cBoeil MPOPECCHOHATBHOW MACSITEIIBHOCTA U CIOCOOBl oOecmedeHus: KOMMOPTHBIX YCIOBHI
KU3ZHEJESITEIbHOCTH

Braoemy:

- 3aKOHOJIaTEJIbHBIMM M IPaBOBBIMU aKkTaMu B oOjacTu O€30IaCHOCTH M OXpaHbl OKpYXKarolleu
cpenbl, TpeOoBaHUSMH K O€30MaCHOCTH TEXHUYECKHX pErJIaMeHTOB B cdepe mpodeccuoHaabHOM
NeSITeNIbHOCTH;

- croco0aMu ¥ TEXHOJIOTUSIMU 3alIUThI B UYPE3BbIYAMHBIX CUTYALIUSIX;

-MIOHATUHHO-TEPMHHOJIOTHYECKHUM aIlllapaToM B 00J1acTu 0€301acHOCTH;

- HaBbIKaMHM pALMOHAIM3ALMMU MPOPECCUOHAIBHON JESITEIbHOCTH C LEIbl0 00ecreyeHUs

0€30MaCHOCTH U 3allUThl OKPYKAIOIIEN CPEJIbI.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

1. Beenenue B Oe3omacHoCTb. OCHOBHBIE MOHATHS M OlpeaereHus. be3onacHOCTh M yCTOWYMBOE
pa3BUTHE.

2. Yenosek u texHocdepa. CTpykrypa TexHOCHEpHl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHoe cocTostHuE TeXHOC(hEephl 1 TeXHOC(hEepHOI 6€30MacHOCTH.

3. UnenTtudukanus 1 Bo3AeHCTBHE HA YeIOBEKa BPEIHBIX U ONACHBIX (PAKTOPOB Cpeiibl OOUTaHUS.

Knaccudukanuss HeratuBHbIX (PAKTOPOB Cpelbl OOUTAaHUS 4YeJOBEKa. XUMHUYECKHE HEeraTUBHbIE
(dakTopel (BpemHbIE BemiecTBa). MexXxaHWYeCKHME | aKyCTHUYeCKHe KoJjeOaHus, BUOpamuss W IIyM.
DNeKTpOMarHUTHbIE M3Iy4eHUs M nojis. MoHusupyromue usnydeHue. OieKTpudeckuil Tok. OmnacHble
MexaHuueckue ¢akropsl. Ilporeccsl ropeHuss U IM0KapOB3PHIBO- OMaCHbIE CBOWCTBAa BEULIECTB H
MatepuanoB. CTaTUYECKOE 3IEKTPUUECTBO.

4. 3ammra 4enoBeka M Cpeapl OOMTaHHMS OT BPEAHBIX M ONACHBIX (DPAaKTOPOB MPUPOAHOTO,
AHTPONOTE€HHOI'0 U TEXHOT€HHOT'O TPOUCXO0KICHUSI.

OcCHOBHbBIE MPUHLIMIIBI 3AIIUTHI. 3aIIUTa OT XUMUYECKUX U OMOJOrMYECKHX HEraTHBHBIX (PAaKTOPOB.
3ammTa OT PHEPreTUYECKUX BO3ACUCTBUN W (u3myeckux mosei. OOecrieueHne 0O€30MaCHOCTH CHCTEM,
paboTarolMx MOJ  JaBi€HHEM. be30omacHOCTh  3KCIUTyaTallud TpyOONpOBOJOB B  XMMHYECKOM
IIPOMBIIIJIEHHOCTU. be3omacHas sKkcriyaTanusi KOMIIpECCOPOB. AHajiW3 M OLIEHUBAHHWE TEXHOTCHHBIX U
MIPUPOJIHBIX PUCKOB.

5. OGecneyenne KOMGOPTHBIX YCIOBUWU MJIA JKU3HA W JEATEIBHOCTH dYesoBeka. [loHsaTue
KOM(OPTHBIX WM ONTHUMAJIBHBIX yCIOBHH. Mukpoknumar nomeuieHuil. OcBellleHne U CBETOBas cpefa B
MTOMEILEHUU.

6. Ilcuxou3nosiornueckne 1 3ProHOMUIECKIE OCHOBBI O€30TTaCHOCTH.

[Icuxuueckue mpolecchbl, CBOMCTBA U COCTOSIHUSA, BIMSIONIME Ha Oe30mMacHOCTb. Bunapl u ycinoBus
TPYIAOBOM JESATENBHOCTH. DPrOHOMHYECKHE OCHOBBI 0€30M1aCHOCTH.

7. Upe3BbIlYallHbIE CUTYyallMd U METO/IbI 3aIIUTHI B YCIOBUSAX UX pEAIU3ALIHH.

O6uue ceenenust o YC. [Toxkap u B3pbIB. ABapUM Ha XUMUYECKHU OMACHBIX 00BEKTaX.

Pagnanuonnsie aBapuu. [IpuOopbl paguanMmoOHHON, XUMHUYECKOM pa3BeNKH M JI03UMETPHUECKOTO
KOHTpOJIs. Upe3BblyaiiHble CUTyallud BOGHHOTO BPEMEHU. 3allluTa HaceJIEHUs! B UPE3BhIYANHBIX CUTYaI[UAX.
YcTOMYNBOCTh PYHKIIMOHUPOBAHUS OOBEKTOB S3KOHOMUKHU B UPE3BBIYAIHBIX CUTYALIUSIX.
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8. YmpaBnenue 6€301MaCHOCTBIO KU3HEICATCIbHOCTH.

3aKkoHOJATENbHBIE W  HOPMAaTHUBHBIC  IPABOBBIE  OCHOBHI  YIPaBICHHUS  OE30MACHOCTHIO
KU3ZHEJCATEIbHOCTH. OJKOHOMMUYECKHE OCHOBBI YIpaBiieHUs Oe3omnacHocThio. CTpaxoBaHUE PHCKOB.
['ocynapcTBeHHOE yripaBieHHe 0€3011aCHOCTHIO.

4. O0beM yueOHOM THCUMIIHHBI

Bun yuebnoit paboTsl B 3ageTHBIX B akan. B acrp.
€IMHULIAX yacax yacax
OO611ast TPYA0EMKOCTh AUCHUIIIINHBI 4 144 108
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,89 32 24
[IpakTHueckue 3aHATHS - - -
JlaGoparopabie pabOThI 0,44 16 12
CamocrosiTeJibHAs paboTa 1,67 60 45
KonTakTHas camocrositenbHas pabota - - -
[ToaroroBka K 1abopaTOpHBIM paboTam 0,56 20 15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI 1,11 40 30
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IIpooonscenue mabauyvl

Buabl KOHTpOJIS:
OK3aMeH 1,0 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1,0 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Bua uTtoroBoro KOHTpoJIs: IK3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI
«/HkeHepHasi 1 KOMIILIOTEPHAas rpaguka»

1 Heap AuCHUIVIMHBI — HAYYUTh CTYJEHTOB crioco0aM OTOOpa)keHUs MPOCTPAHCTBEHHBIX (OpPM Ha
IJIOCKOCTH, BBINOJHEHUI0 M YTEHUIO YEepTeKEeW MeToJaMH KOMIIBIOTEpHOW Tpadukd M IpaBwiaM U
YCIIOBHOCTSIM, IPUMEHSIEMBIM T1pH 3ToM (cTanaaptam ECK/I).

2. B pe3syabTaTe u3yyeHUs: JUCHUILIMHBI 00y4aAIOLIUICH J0JI/KEH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaAMU X TOCTHXKCHUS:

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

3nams:

— crnocoObl 0TOOpaKeHUsI TPOCTPAHCTBEHHBIX (POPM Ha IJIOCKOCTH;

— IpaBWia U yCIOBHOCTHU IIPU BHIIIOJHEHUH YEpTEkKeEH;

— BHJIbl CHMMETPUHU IF'€OMETPUUECKUX QUryp;

—  BHJbI U3AETUN U KOHCTPYKTOPCKUX JOKYMEHTOB;

— OCHOBHBIE BHJbI TIpaduyeckux HHPOPMALMOHHBIX CHUCTEM, 0a30ByI0 TpadUUEeCcKyl0 CHCTEMY,

HCIO0JIb3YEMYIO B y4eOHOM IIpolecce.

—  VYmempv: BBINOAHATH U YUTATh YEPTEKU TEXHUUECKUX U3CIUN C YIETOM JAEHCTBYIOIIMX CTaHIapTOB;
— BBINOJIHATH U YATATh CXEMbI TEXHOJIOTHYECKHUX IIPOLIECCOB;
— HCIIOJIb30BaTh CPEICTBA KOMIIBIOTEPHOU I'paUKU U1 U3TOTOBJIECHUS YEPTEKEH.
Braoemy:
— cnoco0amu ¥ mpueMamMu U300pa’keHus IPeIMETOB Ha MJIOCKOCTH;
— rpaduueckoit cuctemon «Kommacy.

3 Kparkoe coaepxxanue TUCUMIIIMHBI

Paszoen 1. Obwue npasuna evinonnenus yepmesiceti. I1paBuia BbIoJHEHUS U 0(DOPMIIEHUS YepTExKEN
B cootBercTBUU ¢ 'OCT. I'eomeTpuueckue nocTpoeHusl.

Pazoen 2. Ilpoeyuposanue ceomempuueckux ¢ueyp. Meron npoexiuid. [IpsiMble U KpUBbIE JTUHUU.
[Tnockocts. ITloBepxnocTtu. I'eomerpuyeckue Tema. Cummerpusi reomeTpuueckux ¢uryp. OnpenencHue
HaTypaJIbHON BEIMUYMHBI OTpE3Ka NpsMOH U mockoi ¢purypsl. Ilepeceuenne reomerpuueckux oOpas3os.

Pazoen 3. Hzobpasicenus npeomemos no I'OCT 2.305-2009. Hzoeruss u KOHCMPYKMOpPCKuUe
O0okymenmsl. VI300paxkeHHs. AKCOHOMETPUYECKUE YepTeXH u3aenuid. Bunpl uznenuili 1 KOHCTPYKTOPCKUX
nokymeHToB. Cxembl. Pe3b0bl: 00pa3zoBanue, kiaccudukanus, n3o0paxenue 1 0003HaUECHNUE Ha YEPTEKE.

Paszoen 4. Hzobpasicenus demaneti u ux coeduneHnui. ICKU3bl U TEXHUUYECKUE PUCYHKU JleTaJIeH.
Pe3n0oBble u3enus U coequHenus. Jlpyrue BUIbl pa3beMHbIX U HEPa3beMHBIX COEIMHEHUH JIeTaleH.

Pasoen 5. Yepmeowcu cbopounvix edunuy. IlpaBuia BbIIOJHEHHS U O(OpMIIEHUS COOPOYHOIO
yeprexa. [leTanupoBanue yepTexeil COOpPOUHBIX €INHULL.

Pasoen 6. Komnviomepnaa epaguxa. Co3naHue U pedakTUPOBAHUE UYEPTEXKEW METoJaMu
koMibloTepHoi rpaduxu. Co3nanue TpexMmepHbIx Mojenei. Co3laHue acCOLMATUBHBIX YEpTeKeW Ha
OCHOBE TPEXMEPHOMN MOJIEIH.

4 O0beM yueOHOM TMCHUILTHHBI
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Cemectp

Bcero
Bun yae6noit paboThl ! 2
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO61ast TpyI0€MKOCTh UCIIUTUTHHBI 7 252 4 144 3 108
KonrakTHasi paboTa — ayIuTOpPHBIE 222 30 133 48 0,89 32
3aHATHS:
B TOM 4YucJjie B popMe NpaKkTUYeCKOii 1,44 52 0,72 2 0,72 2
MOJArOTOBKH
Jlekun 0,44 16 0,44 16
[TpakTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HcJe B (POpMe MPAKTHIECKOM 1,44 57 0.72 26 0.72 26
MIOITOTOBKH
CamocrosiTeJibHas paboTa 4,78 172 2,67 96 2,11 76
KonTrakrHas CaMOCTOATE bHAs pabora 0.8 0.4 0.4
(3a4eT ¢ OIIEHKOM)
Kypcosas pabora 35,8 35,8
KonTrakrHas CaMOCTOATENbHAA pabota 4,78 0.2 2.67 2.11 0.2
(mpueM KypcoBoil paboThl)
[ToaroToBka K KOHTPOJBLHBIM paboTam 36 18 18
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 99.2 77.6 216
JTMCIUTUTHHEI
3aver ¢
3auer ¢ OLIEHKOIA,
Bua uTOoroBoro KOHTpOJIA: .
OLIeHKOM KypcoBasi
padora
Beero CemecTtp
Bun yae6noit paboThl 1 2
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 7 189 4 108 3 81
KonrakTHasi paboTa — ayIuTOpPHBIE 222 60 133 36 0,89 24
3aHATHS:
B TOM 4YucJjie B popMe NpaKkTUYeCKOii 1,44 39 0,72 195 | 0,72 | 19,5
MOJAr0OTOBKH
Jlexinm 0,44 12 0,44 12
[Tpaktueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
B TOM 4Hcye B (POpMe MPAKTHIECKOM 1,44 39 0.72 195 | 0,72 | 195
MIOJITOTOBKH
CamocrosiTeJibHas paboTa 4,78 129 2,67 72 2,11 57
KonTtakrHas CaMOCTOATENbHAA pabora 0.6 0.3 0.3
(3a4er ¢ OlIeHKOM)
Kypcosas pabora 26,85 26,85
KonTtakrHas CaMOCTOATENbHAA pabota 478 | 015 | 2.67 211 | 0,15
(mpueM KypcoBoil paboThl)
[ToaroToBka K KOHTPOJBHBIM paboTam 27 13,5 13,5
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 74.4 58.2 16,2
JTMCUIUTUTHHEI
3aver ¢
3auer ¢ OLIEHKOIA,
Bujx uTOoroBoro KOHTpoJIs: .
OLIeHKOM KypcoBasi
padora
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIIMHbBI
«IIpukaagHass MEXaHUKA)

1. Heap AUCHUIUIMHBI — HAYYUTh CTYJIEHTOB TBOPUECKOMY MOAXO]Y K BBINOJIHEHUIO HHXEHEPHBIX
pac4yeToB Ha MPOYHOCTH, )KECTKOCTh U YCTOWYMBOCTh IEMEHTOB KOHCTPYKLMH, AETAJIEH U Y3JI0B MalluH U
anmaparos.

2. B pe3ysbTare u3y4eHHs] AMCHUIIMHBI 00yYAKOIIMIACH 10JI5KEH:

Obnadams CIeyONUMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX TIOCTHKEHUS:

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

3nams:

— OCHOBHBIE YPAaBHEHMS U METO/IbI PEIICHHUS 3a7a49 COIIPOTHUBIICHHUS MAaTEPUAIIOB U AETAJICH MAILIVH;
— OCHOBHBIE METOJIbl PacdyeTOB Ha MPOYHOCTb, JKECTKOCTh U YCTOMYMBOCTBH 3JIEMEHTOB KOHCTPYKLIHI

MalliH U armnaparos;

— OCHOBBI TEOPUH pacyeTa JeTajieil U y3J0B MAIIMH U allllapaTOB XUMHUYECKON TEXHOJIOTHH;
— KOHCTPYKLUHU, THIQXU U KPUTEPUH pabOTOCIOCOOHOCTH JAeTajedl MaliuH, COOpPOYHBIX €IUHUIL

(Y3JI0B) U arperaros.

Ymems:

— TMPOBOJUTH PACUETHI JIEMEHTOB KOHCTPYKLIIUA HA OCHOBE METOJ0B COITPOTUBJIEHUS MAaTEPUAJIOB;
— paccuuThIBaTh U KOHCTPYHPOBATH JETAJIU MAILKH [0 UCXOAHBIM JAHHBIM;
— IPOU3BOJUTH PACUETHI 10 OCHOBHBIM KPUTEPUAM pabOTOCIOCOOHOCTH U KOHCTPYHUPOBAHHUS JeTajneit

MaIIIWH;

— BBINOJIHATh ¥ YUTATh TEXHUYECKUE CXEMbl, YEPTEKU U ICKU3BI J€Tajlel, y3JI0B U arperaroB MalllvH,
cOOPOYHBIX UepTEkKEN U UepTeKHU OOIIEero BUA.

Braoemy:

— HaBBIKaMHM pacyeTa CONPOTUBIICHUS MAaTEPUAJIOB AHAJUTUYECKUMH METOIaMU;
— HaBbIKAMHM BbIOOpa MaTEpHAJIOB 110 KPUTEPUAM IIPOYHOCTH;
— pacueraMu TUIOBBIX JieTajlell MallKH, NOJIb3YICh cipaBoyHOM uteparypoit u I'OCTamu.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pazoen 1. Onpeoenenue peaxyuii onop. Pacmsowcenue-cocamue. AOCOTIOTHO TBEPAOE TEJIO.
DneMeHThl CTaTUKU. YpaBHEHUS paBHOBecus. CBsizu U ux peakiuu. OCHOBHbIE JOMYLIEHUS U MPUHIUIIBI
COMpOTHBIIEHUsI MaTepuasioB. Meton ceuenuil. Hanpsbkenus, nepopmanuu u nepemenienus. 3akoH ['yka.
JlarpamMmbl pacTsKEHUS AJ1s IUIACTUYHBIX U XPYIIKUX MaTepHalioB U UX XapaKTEPUCTUKHU.

Pasoen 2. Kpyuenue. Mzeu6. 3axon I'yka npu cnpure. BHyTpeHHHE cuiioBble (akTOpbl Ipu
KpY4YEHUHU. YCIOBHE NIPOYHOCTH IIPU KpydeHHH. ['eomMeTpHuYecKHe XapaKTEpUCTHKU IUIOCKUX CEYEHHH.
[TonsiTHe yKcTOrO U MONepedyHoro n3rndoB. OnpeneneHne HOPMAIbHBIX HANPSHKEHUN. Y CJI0BHE IPOYHOCTH
nipu u3rude. OnpeaeneHue KacaTeabHbIX HanpsokeHUi. PanionanbHble OPMBI CEUEHUI.

Paszoen 3. Cnoocnoe nanpsascennoe cocmosinue. OCHOBBI TEOPUHM HAIPSHKEHHOTO COCTOSIHUSI U
runore3bl npoyHoctd. [loHsiTue HampspkeHHOro cocrosiHus. O0oOmeHHbl 3akoH ['yka. [lonsitue
SKBUBAJIECHTHBIX HANpPSDKEHUN W KpPUTEPUEB INMPOYHOCTU. ['MIOTE3bl MPOUYHOCTH. TOHKOCTEHHBIE COCYIbI
XUMHUYECKUX ITPOU3BOJACTB. BrIBOI ypaBHeHus Jlamnaca. YciioBue npoyHocTH. Pacder ckaTbIX cTepKHEH Ha
ycroiunBocTh. [loHsATHE KpUTHUYECKOM cuiibl M Ko3(dduimenTta 3amaca npouyHocTu. Pacuer kputuueckoit
cuibl o Dunepy. [Ipenens mpumeHuMocTH hopMyITbl Ditiepa.

Pazoen 4. Jlemanu mawun. Knaccubukamuss AeTalied MallMH M alllapaToB  XUMHUYECKUX
pou3BoJIcTB. Pe3pOoBbie coeauHenus. Pacuer O0NTOBBIX COEAMHEHUH MPHU MOMEPEYHBIX U MPOAOTIBHBIX
Harpy3kax. lllnoHounsie coenuuenus. Pacuer mmoHOK Ha cpe3 u cMmsaTue. Bunbl cBapku. Buasl cBapHBIX
mBoB. Pacyer Ha NMPOYHOCTH CTHIKOBBIX M HAaxJIECTOUHBIX IIBOB. Banbl M ocu, ux kiaccupukauus u
HazHaueHue. [logmumnHukyM — ckoibkeHus. Marepuansl  Bkiaaablmie.  [IogIIMMIHUKKM — KadyeHMS.
[IpyHOHMNIMAIBHOE YCTPOMCTBO M OCHOBHBIE I'€OMETPHUYECKHE pa3Mepbl. J[OCTOMHCTBA, HEIOCTATKU M
o0jacT NpPUMEHEHUs TMOJIIWIHUKOB KaueHHs U cKoibkeHus. [lpuBonnbie MmydrTel. Hasznauenwue.
Knaccudukanus mydr. 3yduarsie nepenaun. OKpyKHOE U paauainbHoe ycuius. Pegykropel. Onpenenenue
1 KJ1accuukanus.

Paszoen 5. Pacuem xumuueckozco annapama ¢ MexaHuyeckum nepemeuusaroyjum yCmpoucmeom.
Odopmnenue mnosicHUTENbHOM 3amucku. [IpoekTHble W TPOBEpPOYHBIE PACUETHl THUIIOBBIX 3JIEMEHTOB B
COOTBETCTBUHU C JIEHCTBYIOIIMMHU MeToauKaMmH. UepTexx oOuiero Bujaa ammapara ¢ BUAAMH, pa3pe3aMi,
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CEUEHUSMU U BBIHOCHBIMU 3JIEMEHTAMH, JAIOIIMMH HOJHOE MpeACcTaBIeHUE 00 ero yCTpoiCTBE U MPUHIINIIE
pabOTHI. YePTEKU COOPOUHBIX CAUHHUIL U IeTaeil. UepTerku cOOPOUYHBIX SIUHUIL U ACTAJICH.
4 O0beM yueOHOI AW CUMIJIMHBI.

Beero CemecTtp
Bun yue6noit paboTbl 3 ‘ 4
3E |Axan.ul 3E |Akan.ul 3E |Akan u
OO61ast TpPyA0€MKOCTh JUCIUTUTHHBI 6 216 4 144 2 72
KonrakTHasi paboTa — ayIuTOpPHBIE 222 30 1,78 64 0,44 16
3aHATHS:
B TOM 4HcJje B (popMe NMPAKTHYeCKOi 1,44 52 1,16 42 0,28 10
MOJAr0OTOBKH
Jlexuu 0,89 32 0,89 32
[TpakTnueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
B TOM 4ucie B popMe MpaKkTUIEeCKOM 1,44 57 0.72 26 0.22 3
MIOJITOTOBKH
CamocrosiTeJibHAs padoTa 3,78 136 2,22 80 1,56 56
KonrakTHas camocrositenbHas padboTa
" 0,4 0,4
(3a4eT ¢ OIIEHKOM)
Kypcosoii mpoekt 55,6 55,6
KonraktHas camocrositenbHas paboTa 0.4 0.4
(mpueM KypcoBOro NMpoeKTa) 3,78 ’ 2,22 1,56 ’
PacyerHo-rpaduyeckue paboTbl 18 18
[loaroroBka K KOHTPOJIBHBIM paboTam 18 18
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 436 136
JTMCUIUTUTHHEI
3aver ¢ KYpCOBOH
Buja uToroBoro KOHTpOJIA: .
OLICHKOM MPOEKT
Cemectp
Bun yuebnoit paboTsl Beero 3 4
3E Actp.u.| 3E |Actp.u.| 3E | Actp. u.
OO61ast TpyA0€MKOCTh AUCITUTUTHHBI 6 162 4 108 2 54
KonrakTHasi paboTa — ayIuTOpPHBIE 222 60 1,78 48 0,44 12
3aHATHS:
B TOM 4MHcJje B (popMe NMPAKTHYeCKOi 1,44 39 1,16 | 315 | 028 75
MOJAr0TOBKH
Jlexuu 0,89 24 089 24
[TpakTnueckue 3anstus (113) 1,33 48 0,89 24 0,44 12
B TOM 4ucie B popMe NpaKTUIECKOM 1,44 39 0.72 195 | 022 6
MI0JITOTOBKH
CamocrosiTeJibHas paboTa 3,78 102 2,22 60 1,56 42
KonrakTHas camocrositenbHas padboTa
. 0,3 0,3
(3a4eT ¢ OIIEHKOM)
KypcoBoit npoekt 41,7 41,7
KonrakTHas camocrositenbHas padboTa 03 03
(TpueM KypcoBOTO IPOEKTA) 3,78 ’ 2,22 1,56 ’
PacyetrHo-rpaduyeckue paboTbl 13,5 13,5
[loaroroBka K KOHTPOJIBHBIM paboTam 13,5 13,5
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 32,7 32,7
JMCIUTUTHHEI
3aver ¢ KYPCOBOM
Buja uTOoroBoro KOHTpOJIA: .
OlIeHKOM MPOEKT

87



AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«IIpouecchl 1 anMapaTbl XUMHYECKOH TEXHOJIOT I

1. Heab AUCHMILIMHBI - BMECTE C JAUCIUIUIMHAMHA OOIIEH XUMHUYCCKOM TEXHOJIOTHH, XHMHUYSCKUMU
IIpOLIECCaMU U PEAKTOPaMU U JIPYTMMH, CBSI3aTh OOIIEHAYYHYIO U OOIIEMHKEHEPHYIO TOATOTOBKY XMMHUKOB-
TEXHOJIOTOB, YTO HEOOXOJIMMO MpHU NOJArOTOBKE OakajaBpOB IO JAHHOMY HAIpPaBJICHUIO JUIsl HAy4dHO-
HCCIIEIOBATENIbCKON U MPAaKTUYECKOI pabOThl HAa NPEANPUITUSIX.

2. B pe3yabTaTe u3yyeHus: TUCHHUILIMHBI 00y4aIOLIUICH J0JI/KEH:

Ob6naaath ciaenyIUMH YHUBEPCAIbHBIMU KOMIIETEHIIUSAMU U MHIMKATOPAMU UX JTOCTHXKEHUS:
VYK-1.1, YK-1.2, VK-1.3, YK-4, YK-2.3; YK-2.10, YK-3.3, YK-8.4.

O6mamate creayrmuMu  o0menpo(GecCHOHATbHBIMA ~ KOMIIETCHIIMSIMH M MHAUKATOPAMH  UX
noctxenus: OIIK-2.6, OIIK-2.7, OIIK-2.8, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12.

Obnanath cieayroUMMH IpOo(GEeCCHOHATBLHBIMU KOMIIETEHIIUSMU M MHIWKATOPAMU UX JOCTHXKEHUS:
I1K-1.2, I1K-1.3, TIK-2.3, [1K-3.2, TIK-4.3.

3nams:

— OCHOBBI TEOPHUHU MEPEHOCA UMIIYJIbCa, TeIJIa U MAaCChI;IPUHIMIBI (PUZNYECKOTO MOJICTHUPOBAHUS
IIPOLIECCOB; OCHOBHBIE YPAaBHEHUS ABWKEHUS JKHUJIKOCTEW; OCHOBBI TEOPUHU TEIUIONEPENAYN; OCHOBBI TEOPUU
Maccorepesaud B CUCTEMax cO CBOOOJHOM M HEMOJBWKHOW TpaHUIlell paznena ¢a3; TUIIOBbIE MPOLIECCHI
XUMHUYECKON TEXHOJIOTHH, COOTBETCTBYIOLIUE alllapaThl U METOABI X pacyeTa;

— METOJAbl TOCTPOEHUS HMIUPUYECKUX U TEOPETUUYECKHX MOJENeH XUMUKO-TEXHOJOTHYECKUX
IIPOLIECCOB.

Ymemy:

— OIpPENeNATh XapakTep IBM)KEHUS JKMJIKOCTEM M Ta30B; OCHOBHBIE XAapaKTEPHUCTHKH IIPOLIECCOB
TEIUIO- M Maccolepelaud; pacCUMThIBaTh MapaMeTpbl M BbIOMpATh anmapaTypy A KOHKPETHOTrO
TEXHOJIOTMYECKOTO ITPOLIECCa;

— paccuuThIBaThb OCHOBHBIE XapaKTEPUCTHUKU XHMHKO-TEXHOJIOTHYECKOIO Ipoliecca, BbIOMpATh
PalOHAIBHYIO CXEMY.

Braoemy:

— METOJaMHM TEXHOJOTMYECKHX pPAacuye€TOB OTIENbHBIX y3JI0B M JIE€Taled XUMHUYECKOIO
000pyI0BaHMUS;

— HaBbIKaMU IPOEKTHPOBAHMSI TUIIOBBIX aNlapaTOB XMMHUECKON IPOMBIIIIIEHHOCTH;

— METOJaMH ONPE/ENICHUs PallMOHAIBHBIX TEXHOJIOITMUECKUX PEKUMOB padOThl 000PYAOBAHHUSL.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

Pazoen 1. I'uopoounamuueckue npoyeccol u annapamol XuMuieckoli mexHono2uu
1.1. Beenenue B pucuunianHy. OCHOBHBIE MOHATHUS U OIPEICIICHUS.

[Ipenmer gucuumnunbel «lIpomeccsl W ammapaTbl XUMHUYECKOH TexHosorum». Kitaccudukanus
npoueccoB. HenpepreIBHbIE U IEPUOANYECKUE, CTALTMOHAPHBIE U HECTALMOHAPHBIE IIPOLIECCHI.

OcHOBHbIE 3aKOHOMEPHOCTH TMPOLIECCOB U OOIIME NPUHIUIBI pacyeTa amnmnapaTtoB XUMHUYECKOMN
TEXHOJIOTUH.

Kunkoctu wm rasel. Knmaccubukamms sxuakocredt. MpeanpHas sxuakocTh. KamenbpHble W ympyrue
xuakocTd. Cuiibl, IEUCTBYIOIKE B AKUAKOCTH: MAacCOBBIE M MOBEPXHOCTHbIE. HampspkeHus B KUAKOCTAX U
ra3ax (TaHr€HLIMaJbHbIe U HOpMaJibHbIe). CBONCTBA KUAKOCTEH.

Monens HenpepbIBHOI cpeabl. [lonaTue ¢puznyeckoro 3aeMeHTapHOro 0ObeMa.

1.2. OCHOBBI TEOPUH MEPEHOCA.

OCHOBBI T€OpUH SBJICHUI NIEPEHOCA: aHAJIU3 MEXaHU3MOB, MOJIETTUPOBAHUS U pa3pabOTKU 0000IEHHBIX
METO/IOB pacuera TUAPOMEXaHUYECKHX, TEIJIOBBIX M MacCOOOMEHHBIX IIPOLECCOB U  ammapaTosB.
DEeHOMEHOJIOTUYECKUE 3aKOHBI NIEPEHOCA UMITYJIbCa, MacChl U SHEPTrUHA. MOJNEKYIAPHBIA U KOHBEKTUBHBII
nepenoc. OO0mire 3aKOHOMEPHOCTH TUIPOJMHAMUKH, TEIUIONEpeaud U Macconepenaun. B3aumMocBs3p 3Tux
IIPOLIECCOB B IPOMBIIUIEHHO! armapaTrype. Ponb sBiaeHui nepeHoca npyu XMMUYECKUX MMPEBPALICHUSX.

MarepuanpHbie W SHEpPreTHYecKHe (TEIUIOBBIC) OallaHCHl; OMNPEJCICHHE MAaCCOBBIX TIOTOKOB |
SHEPreTUYECKUX 3aTpaT. Y CIOBHS PaBHOBECHS U OIpENEICHUE HAIpaBJIEHUs MpoLeccoB nepeHoca. O0muii
BU/JI YPaBHEHUU CKOPOCTH IPOLIECCOB; ABMXKYILME CUIIBI M KMHETUYeCKUE KO3 duuueHTsl. Jlumutupyromue
CTaJuH.
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1.3. I'mapocraruka.
JuddepenunanbHble ypaBHEHUs! paBHOBecus Oiepa. [lokosmascs KUIKOCTh MO JEHCTBHEM CHIIbI

TskecTH. OCHOBHOE YpaBHEHHE TI'HMAPOCTATUKU. llpakThueckue NpUIIOKEHUSI OCHOBHOTO YpaBHEHHS
TUIPOCTATUKH.
1.4. 'uapoauHamMuKa.

bajjanc cunm npu  OBWKEHMHM BS3KOW HECKHMMAEeMOM JKMAKOCTH. YPaBHEHHE HEpa3pbIBHOCTH
(crumomiHOCTH) IOTOKA. YpaBHeHne HaBbe-CTokca u ero pu3nueckuii CMbICIL.

[Tono6Hoe mpeoOpazoBanue ypaBHeHHs: HaBbe-Ctokca. be3pazmepHble mNepeMeHHBIE - KPUTEPUU
ruipoarHamudeckoro nojpodus (Ditnepa, PeitHonbaca, @pyna, roMOXpOHHOCTH), UX (PU3UYECKUN CMBICI;
napaMmeTrpuieckue kpurepuu. KpurepuanbHoe ypaBHEHHE JBUKEHUSI BI3KOM YKHUIKOCTH.

VYpaBHeHHe HOBWXKEHUs Diyiepa. DHEPreTHYecKuid OanaHC CTAIMOHAPHOTO MABW)KCHHUS HJICATBHOM
KUJKOCTU. YpaBHEHUE bepHyIM I UACAIBHOW U PEAIBHOM KMAKOCTH. Ero mpakruueckue MpuiioKeHHs
(ucreuenue sxkunakoctei, Tpyoka Iluro-Ilpannatns). IlpuHUMIIBI H3MEpEHHS CKOpPOCTEH M pacxoJoB
KUJKOCTU JPOCCENIbHBIMU MpUOOpaMu M MHEBMOMETPUUECKUMHU TpyOkamu. OmnpeneneHue pacxogoB INpHU
MCTEUYEHUH KHUAKOCTEN Yepe3 OTBEPCTHUS WIIK HACA/IKH.

'unponuHamMuyeckue pexxuMbl ABMKEHUS KUAKOCTEH: JTaMUHAPHBIA U TYpOYJIEHTHBIMH.

Yucno PeitHonbAca M ero KpuUTHYECKHE 3HaueHUs. MeXaHU3Mbl JIAMMUHAPHOTO U TYpOYJIEHTHOIO
teuenuil. Ilonsitue typOynentHoctu. IlpencraBiieHuss O TUAPOAMHAMMYECKOM IOTPAHUYHOM CIIO€ IIPH
TEYEHHH 110 TpyOaM U KaHalaM U IpU 0OTEKaHUU Tel.

Pacuer nuamerpa TpyOONIpOBOAOB U annaparoB; BEIOOP CKOPOCTEN MOTOKOB M ONTUMAIBHOTO JHaMeTpa
TpyOOIIPOBOJIOB.

Pacrnipenenenue ckopocTeil o paanycy TpyObl IOCTOSSHHOTO CEYEHHUs NP JaMUHAPHOM CTallHOHAPHOM
TEYEHUH.

Teuenue B TpyOax u kaHanmax. Onpenensonuid MONepeuHbIil pa3Mep MOTOKAa B KaHAJIaX MPOU3BOJIBHON
(GOpMBI: THIPABINYECKUHN palyC, SKBUBAJICHTHBINA AUAMETP.

['unpaBnuueckoe CONMPOTHUBIIEHUWE MpPH TEUEHUM KUAKOCTeH U ra3oB. Pacuer moreph Ha TpeHue
(ypaBuenme [lapcu-BelicOaxa) u Ha MecTHBIe conpoTuBIieHUs. COOTHOIICHHUSI 1 HOMOTPAaMMBI ISl pacdyeTa
ko3¢ ¢uLmeHTa TpeHUs. 3aBUCUMOCTH MEXIy pacxoJOoM M IepenajoM JaBieHus. Pacuer Hamopa s
NepeMeleHus )KUIKOCTEN uepe3 cucTeMy TpyOOIpoOBOIOB U anmapaTosB.

1.5. Ilepemenienue sKUAKOCTEM.

[lepemenienue KUAKOCTEH € MOMOUIBIO MAalIMH, MOBBILAOIUX AaBieHHe. OObeMHbIe (IOPIIHEBLIE,
pPOTAIMOHHBIE W Jp.) W AWHAMUYECKHE (LIEHTPOOEKHBIE, OCeBbIe M Jp.) HacoChl. OCHOBHBIC TapameTpPhI
paboTHI THAPABINYECKUX MAITUH: TPOU3BOIUTEIHHOCTbD, HAIOP, MOITHOCTH, KIT/I.

Pacuer Hamopa u notpeOisieMol MOIIHOCTH; MOAOOP ABUraTelns K Hacocy. OnpeseneHue 10mycTUMO
BBICOTHI BCAaChIBaHUS. SIBJIEHUE KaBUTALUU U €T0 MIPEIOTBPALECHHE.

OcoOeHnHocTu pabOThl, CONOCTaBJI€HHWE M O00JacTH TNPUMEHEHHS] OCHOBHBIX THUIIOB HAacoCOB -
LIEHTPOOECXKHBIX, TMOPIIHEBbIX (MIyHXkepHbIX) U Jp. CBs3p Hamopa, wmomHocth u  KIIJA ¢
IIPOM3BOIUTENBHOCTBIO (XapaKTepUCTUKU HacocoB). PaboTa HACOCOB Ha CE€Th U UX BBIOOD; PErylIupOBaHUE
IIPOU3BOIUTEIBHOCTH.

Paszoen 2. Tennosvie npoyeccwl u annapamol Xumuieckou mexHoai02uu
2.1. OCHOBHbIE MOHATHUS U ONPENIECICHUS B TEIJIONEpeIaye.

OCHOBHBIE TEIJIOBBIE MPOLIECCHl B XUMUYECKOW TEXHOJIOTUU: HarPEBAHUE U OXJIAXKICHHUE, KOHJIEHCAIIUs
IIapOB U UCHAPEHUE KUIKOCTEM.

CranuoHapHbI U HECTALIMOHAPHBIN MEPEHOC TEIIOThl. TeMIiepaTypHoOe IMoJie, TPaAUueHT TeMIepaTyphbl
U TEIJIOBOW MOTOK; TEIUloNeperadya U TeooTnada. TeMmrepaTypolpoBOJHOCTh — TEIJIOMHEPIMOHHBIE
CBOWCTBA CpPEJBI.

2.2. Ilepenoc sHepruu B GopMe TEMIOThI.
TernnoBoil 6anaHC Kak 4YacTHBIA ciaydail sHeprermyeckoro OanaHca. OmpezneneHHE TEIUIOBOM Harpys3ku
anrnapara Ipyu U3MEHEHUU U 0e3 U3MEHEHUsI arperaTHOro coctosiHus. Pacxo1 TemioHocuTene.

HuddepenunanbHoe ypaBHEHUE ITepeHoca dHEpruu B (hopmMe TemnoTsl, ypaBHeHue Dypre-Kupxroda u
TEIJIONPOBOTHOCTH.

CranuoHapHbI epeHoC TEMIOTHl Yepe3 IUIOCKKE U HWIMHApUYeckre cTeHkU. CoueTaHne MEXaHUu3MOB
MepeHoca TeIIOThI (TEMIONPOBOJHOCTH, KOHBEKLIUH, U3ITyUEHUs).
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KonBektuBHBINM niepeHoc TermnoTsl. be3pasmepHsie nepemennbie — uncia Hyccensta, Iexne, [Ipanaris,
I'pacroda, @ypre. Pacuer kordhPummeHTOB TETIIOOTAAYN TPH BHIHYKACHHON M €CTECTBEHHOW KOHBEKIIUH.

TennmooOMeH mpu M3MEHEHHH arperatHoro cocrosHus. Konaencamus mapo. ®@opmyna Hyccenbra.
TennooOMeH npy KUIEHUH.

PannanTtHbIN TemonepeHoc. B3aumHoe usnydeHue ten. PainaHTHO-KOHBEKTUBHBIN NEPEHOC TEIIOTHI.
Pacyer noTeph TEMIOTHI anmaparaMy B OKPYKaIOILYIO Cpely U TeIIoBOM u3oisuuu. OCHOBHOE ypaBHEHUE
TeIUIoNnepe1adH.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Temnonepenaya B MOBEPXHOCTHBIX TEIUVIOOOMEHHUKAX. AJJIUTUBHOCTh TEPMHUECKUX COMPOTHBICHUM.
Cpennsas nBuxkymas cuia teronepenaud. OnpeneneHue cpeiaHeld ABWKYIIEH CHIIBI B ammapaTtax
pa3IMYHBIX KOHCTPYKUMH. B3aMMmHOE HampaBiieHHE ABW)KEHHMS TEIUIOHOCUTENe. PacdeT moBEpXHOCTH
TEII000MEHHUKOB.

CriocoObl MOJBO/Ia U OTBOJA TEIJIOTHI B XMMHUYECKON TEXHOJIOTMH. TpeOoBaHusl, MperbsBIsSeMble K
TerioHocuTensiM. O0OrpeB BOASHBIM ITAPOM, BBICOKOTEMIEPATYPHBIMU OPTraHUYECKUMU TEIIJIOHOCUTENSIMH,
Tomo4yHbiMU  Ta3zamu. CrnocoObl  amekTpooborpeBa. OTBOA  TEMJIOTHI  BOJOW, BO3IYXOM |
HU3KOTEMIIEPATYPHBIMU TEIJIOHOCUTEISIMH.

TennooOMeHHbIe anmapathl; UX Kiaccudukamusi. OCHOBHbIE TUIIBI TOBEPXHOCTHBIX TEINIOOOMEHHUKOB
(TpyOuatble, IUIaCTUHYATBIE, aNIaparbl C NEPEMENIMBAIOLNIMMH YCTpoHcTBaMu U T.1.) CMmecurenbHbIE
TEIUIO0OMEHHUKH: TpaJIupHHU, KOHJEHCATOPHI CMelleHus. BpiOop ONTHUMaNbHBIX KOHCTPYKIHMM M YCIIOBUM
AKCIUTyaTallMy TEIIO0OMEHHBIX anmnapaToB. OCHOBHbIE TEHJICHIIMH COBEPIICHCTBOBAHUS TEIJIOOOMEHHBIX
anmnaparos.

Pazoen 3. IIpoyeccvr u annapamul pazoenenusi 20MO2EHHbIX CUCEM (OCHOBHbIE MACCOOOMEHHbIE NPOYECChl)
3.1._OcHOBHBIE OHATHUS U OIPEJICICHUs B Maccolepeaaye.

Knaccugukanus mnponeccoB maccooOMeHa. OcHOBHble MNOHATHS M omnpeaeneHus. [lpoueccer co
cBOOOTHOM M (PUKCHPOBAHHOM TpaHulIel pasnena ¢a3 u ¢ pasaesitoniei (as3pl meperopoakoi (MmemMopaHoi).
Hocwutenu u pacnpenensiemsie BeniectBa. CriocoObl BeIpakeHUsI cocTaBa (as.

OU3NKO-XMMHUYECKHE OCHOBBI MAacCOOOMEHHBIX IpolieccoB. PaBHOBECHbIE YCIOBHS M OIpeiesieHue
HampaBJieHUs TiepeHoca BemiectBa u3 ¢assl B (a3y. Kosadpdunumentsr pacnpenenenus. Ilonstue o
Maccornepeaaye 1 MaccooTIaue.

KoHuenTpaunoHHoe 1oJie, TpaiMeHT KOHIIEHTPALH, OOIKN U yAEIbHBIN MOTOK Macchl. MosekynspHas
nu(dy3us B KUAKOCTAX, razax (mmapax) U TBEpAbIX Telax.

3.2. MexaHu3MBbl IEPEHOCA MACCHL.

VYpaBHeHHE HEPA3PBIBHOCTH JUISI IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepenunanbHoe ypaBHEHNE KOHBEKTUBHOIO IIEpEHOCAa MacChl B OMHAPHBIX CPEIax.

Judpdy3noHHBIN NOrPAaHUYHBIN CIIOM; TPO(GUIN KOHUEHTPALUNA U CKOPOCTEH B MOTOKAX.

Koadpuuumentsl Maccootaun. OCHOBHBIE MOJIENIbHBIE NPEACTABIECHUS O MEXaHU3ME MAaCCOOTIauH.

MonennpoBanue KOHBEKTUBHOTO MaccooomeHna. HYucna Hyccenbra, [lekne, [Ipannrns, @ypwe u ap., ux
(bu3nyecKuil CMbICI, aHAJIOTUU C TEIJIOBBIM IOJ00MEM MPUMEHUTEIBHO K razaM M KUIKOCTSAM. Pacuer
K03(G(UIMEHTOB MaccOOTAAaYd B ammaparax pa3IMYHbIX THUIOB IO YPaBHEHMSIM C Oe3pasMEepHbIMU
[IEPEMEHHBIMHU.

Macconepenaya. OcHOBHOe ypaBHEHHE Macconiepenaud. CooTHOIIeHHe Mexay KoddduuueHTaMu
Maccorepesaud M MaccooTAayH, aJAUTUBHOCTh AUPPY3UMOHHBIX CONPOTHBICHUNA. HMHTEeHCHpUKasL
Maccornepeady myTeM BO3AeHCTBHS Ha TUMUTHPYIOIIYIO CTaIUIO.

Bnusinue ycnoBuil (TemmepaTrypbl, JaBieHMs, KOHIEHTpAllMil) Ha HalpaBlIeHHE MaccOollepeHoca Ha
npuMepax abcopOIHK; MPUHIUIIBI BIOOpa a0COPOESHTOB.

3.3. ®a30BOE PABHOBECHE.

MartepuanbHblii  0ajlaHC HENPEpPHIBHOTO YCTAHOBUBLIETOCS IIpoliecca IPU PazIMYHbIX cHocobax
BBIPA)KEHUS COCTAaBOB (ha3 U UX PacXoJi0B; ypaBHEHUS pabOUUX JIUHUM.

[IpenenbHble KOHLIEHTPALMKA PAacIpeessieMOro KOMIIOHEHTA B OTJAloIIed U U3BJIEKaroule ¢azax amis
MPOTUBOTOYHBIX MPOLECCOB. MaKCUMallbHO BO3MOXKHAasi CTENEHb W3BJICYCHHS, MUHUMAJIbHBIA U
ONTUMAJIbHBIA PacxXo/ibl U3BJIEKAIOIeH (a3bl.

3.4. Metoabl pacuéra pa3MepoB MacCOOOMEHHbIX KOJOHHBIX allapaTosB.

Pacuer mnomepeuHoro ceueHus (AMaMerpa) KOJIOHHBI; MPEAENbHO JOMYCTUMas M HSKOHOMUYECKU

ONTHUMAJIbHAS! CKOPOCTH CILJIOUTHON (ha3bl.
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PanponanbHbIil  BHIOOpP B3aUMHOIO HAmNpaBlIeHUs [JBWKEHUS (a3 M OpraHu3alud IOTOKOB B
MaccooOMeHHBIX ammaparax. PacueT MaccoOOMEHHBIX MPOLIECCOB M allllapaTroB JJsi CHUCTEM C OJHHUM
pacnpezensieMbiM KOMIIOHEHTOM. OCHOBBI pacyeTa BBICOTHI MaCCOOOMEHHBIX allapaTtoB ¢ HENPEPHIBHBIM U
CTYNEHYaThIM KOHTAaKTOM (¢a3. /IBa OCHOBHBIX METO/Ia pacyeTa: Ha OCHOBE KOA(PPHUIIMEHTOB Maccomepeaadn
1 Ha OCHOBE IOHSTHUSI TEOPETUUECKOU CTyleHu pazaesieHus. [loHsTue uuciaa eauHUIl IEPEeHOCca U BBICOTHI
enuHuLbl niepeHoca. daxtop Maccomnepenaun. CpenHsis IBIXKyLas cuila Maccorepenadu. BnusiHue
MIPOJIOJILHOTO TIEPEMELIMBAHUS Ha CPEIHIO JBIDKYILYI cuily Macconepenauu. I[Ipouenypa pacuera,
OCHOBaHHasi Ha 00bEeMHBIX Ko3(dduumeHtax macconepenayu. I'padpuyeckuii M aHAIUTUYECKUH METOJbI
pacuera.

Pacyer BBICOTBI MacCOOOMEHHBIX ammapaTroB €O CTYMEHYaTbIM KOHTAKTOM @¢a3. (d(PEeKTHUBHOCTHh
cryneHd 1o Mbpdpdpu. CBsa3p umcna enuHun nepeHoca u jokaiabHoro KIIJ[ crymenn mo Mbppdpu.
YucneHHbI pacuyeT «OT CTYHNEHM K CTYNEHW» M ero rpapuueckas MHTEPIpPETalus C HCIOJb30BAHUEM
«KUHETUYECKON JTUHUMY». YdeT cTpykTypbl moTokoB U KIIJl Tapenku. OcoOeHHOCTH pacueTa TapenbuaThix
KOJIOHH Ha OCHOBE IOHSTUS TEOPETHUECKON Tapeiaku. YHciao NeHCTBUTENBHBIX U TEOPETUYECKUX TapesoK.
O PeKTUBHOCTH TAPEIKH.

PanponanbHbIii  BHIOOpP B3aMMHOIO HAampaBieHUs JBWKEHUS (a3 MU opraHuzalud IOTOKOB B
MaccoOOMEHHBIX ammapaTax.

3.5. AGcopbuus.

OOmue NpUHIMIBI yCTPOMCTBA W KIAcCHU(UKAIMs armapaToB I MacCOOOMEHHBIX TMPOIECCOB B
cucteMax "ra3(map)-kuaKocts". OCOOEHHOCTH KOHCTPYKITUN abcopOepoB.

OcHoBHbIE TUIBI W 0OJacTH mNpuUMeHEeHHs abcopOepoB: HacaJO4yHble W Tapeab4aTble KOJIOHHBI,
anmnapaTthl CO CIUIOIIHBIM M CEKUMOHUPOBAHHBIM 0apOOTaKHBIM CJIOEM, amnmnapaThl C JAUCIEPTUPOBAHHEM
KUIKOCTH.

CxeMbl a0COPOLMOHHO-TECOPOIIMOHHBIX YCTAHOBOK C BBIJACIICHUEM W3BJICUCHHOTO KOMIIOHEHTA U
pereHepamnueit abcopOeHTa (mecopOrmeld Mpy TOBBIIICHHOW TeMIIepaType, MOHWKEHUEM JIaBJICHUS,
OTJIyBKOM MHEPTHBIM HOCUTEJIEM).

3.6. Juctmnsanus. Pextudukanus.

Pa3znenenue nuctuiisuuen KUIKUX TOMOTEHHBIX CMECEH U CKMKEHHBIX T'a30B; 00JaCTH MPUMEHEHUS U
0COOEHHOCTH MPOBEACHUSI IPOLIECCOB IIPU PA3IMUYHOM JIABJICHHUH.

[TapoXKMAKOCTHOE PAaBHOBECHE JUISI CUCTEM C IIOJIHOM M OrPAaHMYEHHOW B3aMMHOW PACTBOPUMOCTBIO U
€ro BJIMSHHE HAa BO3MOXXHOCTh pa3/IeJ€HHs] KOMIIOHEHTOB IUCTWUISILMOHHBIMM MeToAaMmu. Pacuer
paBHOBECHS JJIsl UI€aIbHBIX OMHAPHBIX CMECEH.

[Ipocras u ¢pakiMoOHHAs MEperoHkKa; rneperoHka c aeduermanueil. MarepuaibHblil OaaHc, pacyeT
BbIXOJ]a TPOAYKTAa M €ro CpeAHEro COCTaBa IpPH IEperoHke OWHapHBbIX cMmeced. CXeMbl yCTaHOBOK.
TenoBble OanaHChl U pacyeT PacXoI0B TEINIOHOCUTEINEH ISl ATUX MPOILIECCOB.

Pextuduxamus. DOuU3HKO-XUMHUUECKHE OCHOBBHI M OCOOCHHOCTH YCIIOBHH TPOBEIEHHUS IPOIECCOB.
Cxembl yCTaHOBOK JUIsl HENIPEPHIBHOM U MEPUOINYECKON pekTUUKauu OMHApHBIX cMeceld. OcoOeHHOCTH
yCTpoiicTBa amnmaparoB (HACaJOYHBIX W TapeabuaThiX KOJOHH) M BBIOOpa PEXHMMOB HUX pabOThl INpHU
pektudukanuu (1Mo cpaBHeHHIO C abcopOuwmei). OCOOEHHOCTH YCTpPOWCTBA M BapUaHTHI PabOTHI
ucrapuresneit u nediermMaTopos.

MopnenupoBanue M pacueT IMPOLECCOB U almapaToB HpPHU HENPEPHIBHOM pPEKTHUPHUKAUU OMHAPHBIX
cucteM. OCHOBBI YHUCICHHOTO U I'padoaHaIUTHYECKOr0 MeTo10B. MarepuanbHblil 6ananc. Paboune nuxum.
Ompenenenne MUHMMAJIBHOTO W pabouero ¢iaermoBoro yucia. TemnoBod OamaHC M pacdeT pacxoioB
TerioHocuTened. IIpuHIUITBI TEXHUKO-9KOHOMUYECKON ONTUMHU3AIMK MpU pacueTe padodero (puerMoBoro
quclia, pa3MEpOB almaparypbl U 3HEpreTudeckux 3arpar. OCHOBBI pacueTa Tapeiab4aTblX U HACaJAOYHBIX
PEKTU(UKALMOHHBIX KOJIOHH.

Pazoen 4. IIpoyeccovr u annapamel pazoenenus 2emepo2eHHbix cucmem (0OCHOGHble 2UOPOMEXAHUYECKUE
npoyeccwi)

4.1. Paznienienue rereporeHHbix cucreM. OCHOBHBIE MOHATUS U METOJIbI.

Knaccudukanus >KUIKUX W Ta30BbIX T'€TEPOrE€HHBIX CUCTEM: CYCIEH3UH, SMYJIbCHM, IEHBI, IbUIH,
TymaHbl. MatepuanbHblil 0ajgaHC MPOLECCOB pa3/IeeHHs T€TEPOT€HHbBIX CUCTEM.

Onenka >(QQEeKTUBHOCTH U BbIOOP ONTUMAJbHBIX IPOLIECCOB M alNapaTtoB s pa3JeieHHs
TeTEPOre€HHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.
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Pa3nenenne XUAKUX M Ta3oBbIX CHUCTEM B IoJie CUJ TsbkecTH. Pacuer ckopocteld cBOOOJHOTO U
CTECHEHHOI'O OCAKJCHUS TBEPbIX YACTHI] IIAPOOOPa3HOM U OTIMYHBIX OT Hee (POPM B I0JIE€ CUIIBI TSHKECTH.

[Ipoueccel oTCTanBaHus U YyCTPOWCTBO almapaToB pa3leieHUs CYCIEH3UN, SMYJIbCUN U Tibuieil. Pacuer
MOBEPXHOCTH OCAKJICHUS W MPOU3BOJMTEIBHOCTH OTCTOMHUKOB. YCTPOMCTBO M JACHCTBUE UUKIOHOB
(mpocThIX U GaTapelHbIX), TUAPOLIMKIOHOB.

4.3. TeyeHue >KMJIKOCTH Y€pPE3 HETIOABUIKHBIC 3€PHUCTHIC U MCEBA00KIDKCHHBIC CIOH.

3HaueHue TUAPOJAMHAMUKH 3E€PHHUCTBIX CIIOEB B Mpoleccax (puibTpoBaHUs, TEIJIO- U MaccooOMeHa,
reTeporeHHoro karanusa W Jp. OCHOBHbIE XapaKTEPUCTUKH JTHX CJOEB: JUCIEPCHOCTb, YAEIbHAs
MIOBEPXHOCTb, MOPO3HOCTh, HIKBUBAJICHTHBIA AMAMETP KaHAIOB. Pacyer rujpaBinuecKoro CONpPOTHUBIICHHS
cios. I'mapaBinyeckoe CONPOTUBIIEHHE CJIOEB HACaJ0K IPOMBIIIEHHBIX Macco- M TEII00OMEHHBIX
anmnaparos.

Pexxumbl TeyeHHs] NMOTOKOB B HACaJ04YHBIX KOJOHHAX. ['MapaBinueckoe CONPOTHUBICHHE, SIBICHUS
MTOJIBUCAHUS, 3aXJICOBIBAHMS U MHBEPCUU (Da3 M pacyeT COOTBETCTBYIOIINX CKOPOCTEH.

'unponuHamMuKa ICEBIOOKMKEHHBIX (KUISIIUX) cioeB. OO0jacTb NPUMEHEHUs ICEBIO0KMKEHUS.
OCHOBHBIE XapaKTEPUCTHKU IICEBIOOKKEHHOIO COCTOSIHUS. ['MapaBinyeckoe cornpoTuBiieHue. Pacuer
CKOPOCTEH ICEeBIO0KIKEHNUS U CBOOOJHOIO BUTAHUS, BBICOTHI ICEBJIOOKIKEHHOTO ciosl. OIHOPOAHOE U
HEOJHOPOJHOE TCEBIO0KIKEeHHE. OCOOCHHOCTH TCEBAOOKWKEHHUS MOJUIUCIEPCHBIX cioeB. [IHeBMO- U
TUAPOTPAHCHIOPT 3€PHUCTHIX TBEPIbIX MaTEPUAJIOB.

4.4, OunbTpOBaHUE CYCIIEH3UI M OYMCTKA Ta30B OT IMBUICH.

Crienn¢urka noBeieHUs OCAJAKOB KaK 3€pHUCTBIX CJIOEB: C)KUMAeMble U HEC)KUMaeMble Ocaiku. Bujbl
GuIbTpOBANBHBIX Meperopook. MaxkTopel, BAUSIONINE Ha CKOPOCTh ¢GuibTpoBaHus. OunbTpoBaHue npu
MIOCTOSIHHOM  CKOpOCTH  (DUIBTpPOBaHUS. OKCIEPUMEHTAJIBHOE ONpE/e/ieHne KOHCTAaHT YpaBHEHMUS
¢unbTpoBanus. Krnaccudukanuss M yCTpOHCTBO OCHOBHBIX THIIOB HENPEPHIBHO U NEPUOAMYECKU
paboTarouux GUIbTPOB U GUIBTPYIOLIUX LEHTPUPYT.

4. O0beM yueOHOH TUCHUITHHBI

Beero CemecTp
Bun yueOHo# padboThl > 6
3E Axan. 3E Axkan 3E Axkan
Y. Y. Y.

OO61ast TpyA0€MKOCTh AUCITUTUTHHBI 12 432 6 216 6 216
KonrakTHasi padora - ay1MTOpHbIE 4,44 160 1.8 64 2.7 96
3aHATHUS

Jlexuu 1,8 64 0.9 32 0.9 32
Jlaboparopusie pabots! (JIP) 0,9 32 - - 0,9 32
[TpaxTuueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padoTa 5,56 56 1,2 44 0,3 12

CaMOCTOSTEIbHOE U3yUYCHUE PA3JICIIOB 15 56 12 44 0.3 12

JIACLIMILTHHBI
Buabl KOHTpOJIA:

OK3aMeH 2,0 72 1,0 36 1,0 36

KoHnraktHas padoTa - mpoMexKyTodHas 0.8 0.01 0.4 0.01 0.4
aTTecTalus 2,0

ITonroroBka K sK3amMeHy 71,2 0,99 35,6 0,99 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
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Cemectp

Bcero
Bua yueOHo# padoThbl S 6
3E Actp. 3E Actp. 3E Actp.

Y, Y, Y,
OO61asi TpyI0€MKOCTh UCIUTUTHHBI 12 6 6
KonrakTHasi padora - ay1MTOpHbIE 4,44 120 1.8 48 2,7 7
3aHSITHS
Jlexkun 1,8 48 0,9 24 0,9 24
Jlaboparopusie pabots! (JIP) 0,9 24 - - 0,9 24
[Tpaxtueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHAs padoTa 5,56 42 1,2 33 0,3 9
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 1.5 1.2 33 0.3 9
JIACITATLTAHBI
Buabl KOHTpOJIA:
JK3aMeH 2,0 54 1,0 27 1,0 27
KonrtakTHas paboTa - mpoMexyTodHas 0.6 0.01 0.3 0.01 0.3
aTTecTalus 2,0
ITonroroBka K sK3amMeHy 53,4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«O0mas xuMuYecKas TEXHOJIOTHsD)
1. Hear aucuMmiuHbl — QOpMHUpOBAHME  3HAHUA B OOJIaCTM  pealu3aluil  XHUMHUKO-

TEXHOJIOTUYECKUX IPOIIECCOB C YYETOM (PU3UKO-XUMUYECKUX OCOOEHHOCTEH NPOTEKAIOUINX peaKlui,
BbIOOpa ONTHMAJbHBIX YCIOBUH peallu3yeMblX IpOLEeccoB, BbIOOpa 3((EKTUBHBIX PEAKTOPOB,
MPUOOpPETEHUsI HAaBBIKOB B COCTABJICHWH MAaTE€PHAJIbHBIX M TEIUIOBBIX OallaHCOB, B pacueTe MpPOLECCOB U
pEaKTOpoB HAa OCHOBE MaTeMaTHMYECKOTO MOJEIMPOBAHUS, MOJYy4eHHs] 3HaHUM B oOjactu pa3paboOTKU
sHeprocOeperarommx XUMUKO-TexHonoruueckux cucrteM (XTC), 0€30TXOAHBIX U MaJOOTXOJHBIX
TEXHOJIOTUH Ha MPUMEPE COBPEMEHHBIX TPOU3BO/ICTB.

2. B pe3yabTaTe u3yyeHUs1 TUCHHUILIMHBI 00yYaIOLIUICA J0JI/KEH:

Obnadams CIeNyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

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

3names:

— OCHOBBI TEOPUU XUMUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO UCCIIEJOBAHMS B3aUMOJICHCTBUS XUMUYECKUX MPEBpPALICHUI U SBJIECHUI MepeHoca
Ha BCEX MaCUITaOHbIX YPOBHSIX;

— METOJMKY BbIOOpa peakTopa U pacuéra npoiiecca B HEM;

— OCHOBHBIE PEaKIIMOHHbIE MPOLECCH] U PEAKTOPhI XUMUYECKOU U OMOTEXHOJIOTHH;

— OCHOBHBIE€ IIPUHLUIIBI OPraHU3alMN XUMUYECKOTO MPOU3BOJICTBA, €T0 UEPAPXUUYECKYIO CTPYKTYPY,
METO/IbI OIIEHKH d(PPEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIE XMMHYECKHE ITPOU3BOJICTBA.

Ymemo:

— paccYUTaTh OCHOBHBIE XapaKTEPUCTUKNA XUMHUECKOIO IIPOLIecca;

— BbIOpaTh palMOHaJIbHYIO CXEMY IPOU3BOJICTBA 33/1aHHOTO IIPOAYKTA;

— OLIEHUTb TEXHOJIOTUYECKYIO 3P PEKTUBHOCTH MPOU3BO/ICTBA;

— BbIOpaTh 3((HEKTUBHBIN TUI PEAKTOPA;

— IPOBECTH PacCUeT TEXHOJIOTMUECKUX IMapaMeTpOB Ui 3a/laHHOTO MpoIiecca;

— OIpEAETUTh MapaMeTpbl HAaUTy4llled OpraHu3aluy Ipolecca B XMMUYECKOM PeaKTope.

Braoemy:

— MeToJaMH aHaiu3a 3p(EeKTUBHOCTH pabOThl XUMHUYECKUX IIPOU3BO/JICTB;
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— METOJJaMH pacyeTa U aHalli3a MPOoLeCCOB B XUMUYECKUX PEAKTOpax, ONpeesieHus
TEXHOJOTMYECKUX ITOKa3aTeleH;

— METOJJaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paszoen 1. Xumuueckas mexunono2us u xumuieckoe npou3eo0Ccmeo

1.1. OcHOBHBIE OTIPEICTICHUS U TIOJIOKECHHS.

Xumudeckass TexHONOrusA. OOBEKT XUMHYECKOW TEXHOJIOTHH. MEXOoTpaciaeBoil XapakTep
XUMHYECKOM TEXHOJIOTMU. Pa3BuUTHE XMMHYECKHX MPOMU3BOJICTB M XUMHYECKOW TEXHOJIOrMU. Mecto
XUMHUYECKON TEXHOJIOTHH B IIPOMBIIICHHON c(hpepe W METOJ0B XUMHUECKOW TEXHOJIOTHU B HEXUMHUYECKUX
OTpacisIX TPOMBIIIIEHHOCTH. CUCTEMHBIN aHaJIU3 CIOXHBIX CXEM U B3aMMOJECHCTBUI 3J€MEHTOB CXEMBbI —
MOHATHE U cojJepkaHue Mmertoja. Pduznyeckoe U MaTeMaTHYECKOE MOJIEIMpPOBAHUE, OINpEAeTeHUEe HU
OCHOBHBIE TOHATHUS, UX MECTO B MHXEHEPHO-XMMUYECKUX HCCIENOBaHUAX M paszpaboTkax. Mecto u
3HaYEHUE HATYPHOTO U BBIYUCIUTEIBHOIO dKcriepuMenTa. CozepikaHue u 3a7auu y4eOHOro Kypca.

1.2. XuMuueckoe mpou3BOJICTBO.

[ToHsiTHE O XMMHYECKOM MNPOU3BOACTBE. MHOrO()pyHKIMOHAIBHOCTh XMMHUYECKOTO IPOU3BOJICTBA.
OOmiast CTpykTypa XMMHUYECKOTO MpPOU3BOJACTBA. OCHOBHBIE MOJCHCTEMBl XMMHUYECKOTO IPOU3BOJICTBA.
OCHOBHBIE TEXHOJIOTHUECKHE KOMIIOHEHThI XUMUYECKOI0 ITPOU3BO/ICTBA.

KauecTBeHHbIE U KOJMYECTBEHHbIE IIOKa3aTeld XHMHYECKOTO IPOM3BOJICTBA: TEXHOJOTUYECKUE,
SKOHOMMUECKHE, IKCIUTYaTalllOHHBIE, COLIMAJIbHBIE.

1.3. CeipbpeBble pecypchbl, BOJA U SJHEPTHsI B XUMUYECKOM IIPOU3BOJICTBE

Knaccugukanusi CbpIpbeBBIX PECYpPCOB IO pPA3IMYHBIM MpHU3HAKaM — (a30BOMY COCTOSHHIO,
MIPOUCXOXKICHUIO, UCTOYHMKAM. MUHepallbHOE ChIpbe (PyIbl U IOJIE3HBbIE HCKOIAEMbIE), OPraHUYECKOe
MIPUPOHOE ChIpbE (FOPIOYUE HCKOIAEMBbIE), PACTUTEIbHOE M KMUBOTHOE ChIPbE, BTOPHUYHOE CBHIPhE — HX
WCIIONb30BaHUE M TyTH TiepepaboTku. OCHOBHBIE CHOCOOBI TEPBUYHONM 0O0pabOTKH ChIpbs (oOorarieHue,
OUYHMCTKa, NMOATOTOBKA K TPAHCIOPTUPOBKE U rnepepabotke). [loHATre, CynHOCTh U MpUMEPHI yriIyOJieHus
UCI0JIb30BAHUS ChIPbsi, KOMOMHHUPOBAHUSI IPOU3BOJICTB U KOMIIEKCHOU NIepepabOTKU ChIPHSI.
3HaueHUEe M HCIOJIb30BAaHME BOJbl B XMMMUYECKUX Ipou3BojacTBax. Mcrounuku Bojabl. TpebGoBaHus K
TEXHOJIOTHYECKOM U ObITOBOM Boje. [IpombInieHHast TOATOTOBKA BOJIBI M METOJIBI €€ OUYHUCTKH OT MPUMECEH.
OcHOBHBIE METOJbI KOHTPOJIS KadyecTBa BOJAbl. OKOHOMHUSI BOJONOTPEOJIEHHS B IPOU3BOJICTBE.
Bo110060pOTHBIE CUCTEMBI.

Buabpl ¥ HMCTOYHWKHM HHEPrUM B XUMHYECKOW MPOMBIIIJICHHOCTH. MacmTabbl TOTpeOseHUs U
CHocoObl YMEHbBIIEHUs SHepreTuyeckux 3arpaTr. CylIHOCTh U HpUMEpbl pereHepaluud U peKylepanuu
SHEpPruu. DHEProTEXHOJOTHYECKHE CUCTEMbl. BTOpUYHBIE SHEPreTHYECKHE PECYPCHI.

Paszoen 2. Teopemuueckue ocHogvl Xumuueckux npoyeccos u peakmopos

2.1. OcHOBHBIE OTIPENICTICHUS 1 TIOJIOKECHUS.

OU3NKO-XMMHUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHUX MPEBpAIlCHUH — CTEeXHOMETPUYECKHE,
TepMOJIMHAMUYecKue, KuHeTnuueckue. [lokazaTenn XMMHUYECKOro MpeBpalleHUs] — CTENEeHb MPEeBpalleHus,
BBIXOJ] IIPOAYKTA, HHTETpaibHast U AuddepeHuanbHas CeeKTUBHOCTH, CKOPOCTH PEAKLIUU U MPEBPALLECHUS
peareHToB.

2.2. XuMHYECKHUE MPOLECCHI.

Onpenenenve. Knaccuduxanuss XuMu4eckiuX MpoLECCOB MO PA3IMYHBIM MIPU3HAKAM — XUMHUYECKUM
(BUI XMMMYECKOM peakluu, TePMOJMHAMHYECKHE XapaKTEPUCTHUKH, CXE€Ma IpeBpalleHuil) u (a3oBbIM
(4ucio u arperatHoe coctosiHue as).

I'omorenHsIil xumMuueckuit npouecc. OnpeneneHyre U npuMepsl. BiinsHue XuMu4eckux MpU3HaKoOB U
YCJIOBUH TIPOTEKAHMS Tpoliecca Ha ero nmokazareiau. CriocoObl MHTEHCHU(DUKAITUH.

[Tonatue onTUManbHbBIX TeMieparyp. OnTuMaibHbIC TEMIIEPATYPHI 17151 00pPaTUMBIX M HEOOPATUMBIX 9K30- U
SHJOTEPMHUUYECKUX PEAKLIUM.

['eTeporennsiii (HeKaTaMUTUYECKU) XUMUYECKU mporiecc. Onpenenenne u npumepsl. CTpykTypa
mporiecca U ero coctapisitoniue (craauu). Habmomaemas cKOpoCcTh XMMUYECKOTO mpeBpamienus. O0macTu
(pexuMbl) TPOTEKAHUS TPOIIecca, TUMUTUPYIOIIAsT CTA NS,

I'ereporennslii xumuueckuii npouecc "raz (KUAKOcTh) - TBepaoe". OOOCHOBaHUE, MOCTPOCHUE U
aHaJIU3 MaTeMaTU4YecKoll Mojenu Juid peakuud ropeHust (Mojaenb '"cxxumaromasicss cdepa") u
Tonoxumudecko (Mozaens "c HeBzaumozeucTByrouuMm siapom"). Halmromaemas ckopocTh NHpeBpallleHus,
BpeMsi IPEBPAICHHS] U TyTH UHTEHCU(PUKALIUH JJIs1 pa3InYHbIX 00J1acTeil mpoTekaHus Mmpoliecca.
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['ereporennslii XuMuyeckuil mpouecc "ra3 (KUIKOCTh) - KUAKOCTh". OOOCHOBaHUE, IOCTPOEHUE U
aHaJIn3 MaTeMaruyeckoil moaenu. Habmogaemas cKopocTh IpeBpalieH s 1 00J1acTH IPOTEKaHUs MpoLecca.
[1ytu nHTEeHCUbUKaLUU U1 Pa3IMYHBIX PEKUMOB IIpoliecca.

Karanutuuecknii mporecc. Onpenenenue, kiaccudukaius, TpuMepsl. [ eTeporeHHbIi KaTaiu3 Ha TBEPIOM
karanu3aTtope. OOOCHOBaHME, NOCTPOCHHWE U AaHAJIU3 MAaTEeMAaTUYECKOM MOJeNM Ha KaTaJuTHYeCKOM
MIOBEPXHOCTU M B MOPUCTOM 3€pHE Karanuzaropa. HaOmromaemas CKOpOCTh MpeBpallleHHs U 00JacTH
npotekanusi mnpouecca. CTeneHb HCIOJIB30BaHMA BHYTpeHHeH mnoBepxHocTu. llytm uHTeHCHUKanuu
KaTaJIUTHYECKUX MPOIIECCOB.
2.3. XMMHYECKHUE PEAKTOPHI.

Omnpenenenre U Ha3HAYEHUE XUMUYECKOTO peakropa. PeakTopbl B XMMHUECKHX M HEXUMUYECKUX
OTpacisiX MpoMbIIUIeHHOCTH. (OO030p THUIOB XHMHUYECKHUX PEAKTOPOB, HUX CTPYKTYPHBIE 3JIEMEHTHI
(peakuMoHHas 30HA, YCTPOMCTBAa BBOJA W BBIBOJA, CMEIICHMS, Pa3A€iCHUS U paclpeiesieHus] MOTOKOB,
TEIJI000MEHHBIE 3JIEMEHTHI), OCHOBHbBIE IIPOLIECCHI U SIBJICHUS B HUX.

CucremaTu3zalus NpoleccOB B XMMUYECKOM PEAaKTOPE MO MaciiTady UX MPOTEKaHMs: XMMHUYEcKas

peakiuusi, XMUMHUYECKUH MpPOLECC B IIEMEHTApHOM OOBEME, IMPOLECChl B PEaKIMOHHOM DJEMEHTE U B
peakTope B LIEJIOM, UX B3aMMOCBSA3b M HepapXuyeckass CTPYKTypa MaTeMaTH4eCKOW MOJeNu Ipolecca B
peaktope. [IpumMeps! mpoLeccoB B pa3IMUyHbIX BUIAX XUMHUYECKUX PEAKTOPOB.
Knaccugukanus mpoieccoB B peakTopax IO pa3IM4HbIM IpU3HAKaM - BHJI XMMHYECKOIo IIpolecca,
OpraHu3anusi MOTOKOB PEareHToB (cXema JBM)KEHUS DPETEHTOB 4Yepe3 peakTop, CTPYKTypa IOTOKOB B
pEaKkuMOHHONM 30HE), OpraHu3alus TEIUIOBBIX IMOTOKOB (TEIUIOBOM peXxuM, cXema TelIooOMeHa),
CTallMOHAPHOCTH TpoIiecca.

O6ocHOBaHUE U IOCTPOCHUE MATEMATUYECKONW MOJENH MPOLiecca B peakTopax pa3jindyHOIO TUIA KaK
CUCTEMbl YpaBHEHHI MaTepUaJIbHOTO M TEIUIOBOTO OajJaHCOB Ha OCHOBE JaHHBIX O CTPYKTYpE IOTOKa,
XUMHMUYECKUX MPEBpaLICHUSAX, SABJIEHUSAX IEepeHoca Tella M BelecTBAa M HUX B3aUMOJICHCTBUU.
Cucremaruzanus v Ki1acCU(pUKAIMSI MaTEMAaTUYECKUX MOJICIICH MPOIIECCOB B PEAKTOPAX.

N3otepmuueckre Mpouecchl B XMMUYECKOM peakTope. BnusiHue cTpyKTyphl MOTOKa (MIeaibHOE
CMEIIEHUE M BBITECHEHHUE), CTAllMOHAPHOCTH Ipoliecca (MPOTOYHBIM M NEPUOAUYECKUH), MapamMeTpoB H
YCIIOBUH TpOTEKaHUs Mmpoliecca (TemrepaTypa, KOHLEHTpalus, JaBlieHHe, 00beM pEaKIMOHHOW 30HbI,
BpeMsl), BUJia XMMHUECKON peakuuu (IpocTasi U CII0KHas, oOpatuMas U HeoOpaTuMmas) U ee mapaMeTpoB Ha
npouiiM KOHIEHTpAIMil U MOKa3aTelH Ipoliecca B peakTope (CTENeHb MpeBpalleHUs], BbIXOJ MPOIYKTa,
CEJICKTUBHOCTH Tiporiecca). OCHOBBI pacuera mporecca B peakrope. ComocrtaBieHue 3¢GGEeKTHBHOCTH
IIPOLIECCOB B PEAKTOPAX, OMUCHIBAEMbBIX MOJIEIISIMU H1€aJIbHOTO CMELIEHUS U BHITECHEHHUSL.

Heuzorepmuueckue mpouecchl B XMMHUYECKMX peakTopax. OpraHu3anus TEIJIOBBIX MOTOKOB H
pPeKMMOB B XHMMHUYECKUX peakTopax. PacmpeneneHue TtemmepaTypbl, KOHLEHTpalUuUd U CTEHNEHU
MIPEBPALLEHUSI B PEAKTOPE B PEKMMAX MJICATbHOIO CMEUICHUS M BBITECHEHHS, aluabdaTHUYecKoM M C
terioooMeHoM. CBs3b  TeMmIepaTypbl W CTENEHHW TNpPEBpallleHHs B aauabaTHYecKoM Ipoliecce.
ConocraBiieHue C H30TEPMHUECKUM PEKUMOM. YUHCIO M YyCTOWYMBOCTH CTAallMOHAPHBIX PEXUMOB B
peakTopax UJIealbHOIO CMEIICHHUS.

2.4. IIpoMBbILIEHHBIE XUMUYECKHE PEAKTOPBI.

Ha KoHKpeTHBIX mpuMepax MpPeIMETHO pacCMaTPUBAIOTCS MPOMBILUICHHbIE pPEAaKTOPbl AJIs
MIPOBEJICHUSI TOMOIEHHBIX, T€TEPOreHHBIX U KaTaIMTHYECKUX TPOLECCOB — THUIBl PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTHUKU U OCOOEHHOCTH pexKuMa, 00JaCTH UCIIOJIb30BAHMUS.

Pazoen 3. Xumuueckoe npouzeo0cmeo, Kak XUMuKo-mexHoai02u4eckas cucmemda

3.1. CTpykTypa 1 olrucaHue XUMUKO-TEXHOJIOTUYECKON CHUCTEMBI

XUMHYECKOE MPOU3BOJICTBO Kak XUMHUKO-TexHoJorudeckas cucrema (XTC). Ilonarue cucremsl u
XTC. Cocra XTC: aneMeHThl, cBsi3HU, noacucreMsl. JnemenTsl XTC, kinaccudukanys no BUIy MpPOLECCOB
u HaszHaueHuto. Texnonormyeckue cBs3u dnemeHToB XTC (motokm). IlocnmenoBaTenpHas, mapajuienbHas,
pa3BeTBIIEHHAs, MOCIENI0BaTeNIbHO-00BOJHAs (Oaiimac), oOparHas (pEeUuKI) TEXHOJOrudeckue cBs3u. Ux
CXEMbl U Ha3HauUCHUE.

Onucanune XTC. Buapsl mozeneit XTC - onucartensHble U rpaduyeckue. OnucaTesibHble MOJAETH -
XMUMHMUYECKas CXeMa M MaremMarudeckas Mmojenb. [paduueckue wmonxenu -  (yHKIHMOHAIbHas,
TEXHOJIOTHYECKasi, CTPYKTYpHasl U Jpyrue (cnernuaibHbie) cxembl. HazHaueHue, mpuMeHeHne U B3aUMOCBSA3b
Mozenen.
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3.2. Anamusz XTC.

[Tonsarue, 3amaun u pe3ynbTaThl aHanmm3a X1C - coctosane XTC, MarepuanabHBI W TEMJIOBON
OanaHChl, MOKa3aTeIM XUMUYECKOTIO ITPOU3BO/ICTBA.

CroiictBa XTC Kak cUCTEMbI: B3aUMOCBSA3aHHOCTh PEKHMOB 3JIEMEHTOB, Pa3Iuinue ONTUMAIbHOCTU
3JIEMEHTA OJIMHOYHOTO U B CUCTEME, YCTOWYMBOCTD U CYLIECTBOBAHHE CTAllMOHAPHBIX PEXKUMOB U JIp.

MarepuanbHblii U TemoBOW OanmaHCchl. MeToauka cOCTaBiICHUS M pacueTa MaTepUalbHBIX U
terioBbix OanancoB XTC u ee noacucrem. Oco6eHHOCTH pacueTa 0anaHCOB B cxeMax ¢ penukiom. ®opmbl
MpeACTaBICHUS OalaHCOB (TaOJIHIIBI, AMATPAMMEI U JIp.).

MarepuanbHblii  OanaHc A MacCOOOMEHHBIX W pEeakUHMOHHBIX JiieMeHTOB. lcrnonb3oBanue
CTEXMOMETPUYECKUX, TEPMOJUHAMUYECKMX U MeX(a3HbIX OalaHCOBBIX CcoOoTHOoweHu. CreneHb
HCII0JIb30BAHHUS ChIPbEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPreTHYecKUil (Mo MOJHON 3Hepruu) u 3kceprerudeckuil Oamancel u KITJ. Mx
COIOCTaBJIeHUE U Ucnoab30BaHue B ananmse X TC.

3.3. Cunre3 XTC.

[Tonste u 3agaun cunte3a XTC. OcHoBHble Tanbl pa3padorkun XTC. Posip mMaTemaTHuecKux U
ABPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuuu npu cuHTeze XTC: MmonHoe HCMIOIb30BAaHUE CHIPHEBBIX M IHEPrETUUECKUX
pecypcoB, MUHUMU3ALUS OTXOJ0B, ONITUMAJIBHOE UCIIO0JIb30BaHUE anmnaparypbl. VX comepikanue v crocoObl
peannzanuu. KoMOMHUpOBaHHBIE MPOU3BOJCTBA, COBMEUICHHBIE IPOLECCHl, BTOPUYHBIE IHEPreTUUYECKUE
peCypChl, SHEProTeXHOJOTMYECKUE CHUCTeMbl, mnepecTpauBaeMble XTC, 3aMKHyTble, MaJOOTXO/HbIE
MIPOM3BOJICTBA - UX MOHATHUS, 0COOEHHOCTH U IPUMEHEHUE.

OAHOPOJHBIE TEXHOJOIMYECKHE CXEMbl: CHCTEeMa pPEKYIepaTUBHOIO TEIJIOOOMEHa, cucrema
pazzesieHuss MHOTOKOMIIOHEHTHOW CMecH, cucTeMa peakTopoB. OCHOBBI MOCTPOECHMSI MX ONTUMAaJIbHOM
CTPYKTYpBI

Pazoen 4. Ilpomvluinennvie xumuueckue npouzso0cmaa.

XUMUYECKHE TMPOU3BOJCTBA pPACCMATPUBAIOTCA MPEAMETHO Kak pealu3alus H3yYeHHbBIX
TEOPETUYECKUX OCHOB XHUMHUKO-TEXHOJoTHYeckux ImpoueccoB u XTC, KkoHUENIMi MOoCTpoeHus
BoIcOKOA(PexTuBHOM XTC. OCHOBHOUM aKIEHT JenaeTcss Ha (U3UKO-XUMHUUYECKHE OCHOBBI KOHIICTIIIMH
MIOCTPOCHMSI TEXHOJOIMYECKON CXEMbl MPOU3BOJCTBA U €ro mojcucreM. IIpou3BoACTBO CEpHON KHUCIOTHI.
[IpousBocTBo ammuaka. [IpousBoacTBoO a30THOM KUCIOTHL. [Ipon3BoaCTBO cTHpOIIa.

Paszoen 5. Cospemennvie menoenyuu 8 pazgumuy XuMuuecKol mexHoi02uu

Tekyilee COCTOSIHME XUMUYECKOM MPOMBIIUIEHHOCTH B MHpPE U TEHJCHIMH €€ pa3BUTHSL.
[lepcrieKTHBHBIE HMCTOYHUKU ChIpbsi U dHepruu. Kiactepusauus XUMHUYECKON MPOMBILIIEHHOCTH.
CoBMmenieHHble mpouecchl. ['mOkue M mnepecTpauBaeMble TEXHOJOrHYeckHe cxeMmbl. HoBble XUMHKO-
TEXHOJIOTHYECKHE MPOIIECCHI U CIIOCOOBI MOJIydyeHus: MpoayKToB. HanoTexHoOorus.

4. O0béM yueOHOI TMCUMITHHBI:

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

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 7 252 189
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,67 96 72
Jlexuun 0,89 32 24
[TpaxTnueckue 3anstus (113) 0,89 32 24
Jlaboparopubie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 3,33 120 90
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IEI0B AUCHUIIIMHbI 3,33 120 90
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoMeKyTOYHAsl ATTECTaIMs 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Bu uTOroBOro KOHTpOst IK3aMeH
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AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«CucreMbl ynpaBJieHUs XMMHKO-TEXHOJIOTMYeCKHUMH MPOLecCaMu»

1. Henp AucoMmiMHBL — JaTh 0a30Bble 3HAHUSA 1O TEOPUM CHUCTEM YIPABICHUSI XUMHKO-
texHojoruyeckumu mnponeccamu (CY XTII), npuButh HaBblku U ymeHus ananu3a coiictB XTII, kak
00BEKTOB YIPABJICHUS U IPAKTUUECKOTO MPUMEHEHUS TEXHUUECKUX CPEICTB YIIPABIICHUS.

2. B pe3yabTaTe u3y4eHUus1 JUCHUILINHBI 00yYaIOLIUIICA JOJI/KEH:

Obaaoams cleayOIUMU KOMIETEHIMSIMA U UHIUKATOPAMU UX JOCTHXKECHHUS:

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

3uamo:

— OCHOBHBIE ITIOHATHS TEOPUU YIIPABJICHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEPUCTUKU 0OBEKTOB yIIPaBJICHHUS;

— OCHOBHBIE BU/JIbI cucTeM aBToMaTtudeckoro yrnpasiieHus (CAY) u 3akOHbI perylinpoBaHus;

— TunoBble CAY B XUMHUYECKOM MPOMBIILIEHHOCTH;

— METO/JBI ¥ CPEJICTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTMYECKHUX [TapaMeTPOB;

— ycroitunBocth CAY;

— OCHOBHbIE TMOHATHS O HenuHeHHbIX CAY, penelHbIX cucCTeMaX, JIOTMYECKHUX aJrOpUTMax
YIPABJIECHUS, AANTUBHBIX 1 ONTUMAIbHBIX CUCTEMAX YIIPABJICHUS.

Ymemu:

— OIpeAENATh OCHOBHBIE CTATUYECKHE U JUHAMHYECKUE XapaKTEPUCTUKH OOBEKTOB YIIPaBICHHUS;

— BbIOMpATh palMOHATIBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJOTHYECKOTO MPOIIecca;

— olLleHuBaTh ycToitunBocTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHUOOPOB A1t quarHocTuku XTI

Braoemy:

— METOJAMM TEOPHUHM aBTOMAaTHYECKOI'O PpETyJIHpPOBAaHUs, OpraHU3allMM W pacyéra CHCTEM
ONTUMAJIBHOTO YIIPABJIEHUS MPOLECCAMU XUMHUYECKON TEXHOJIOTHH.

3. Kparkoe cogep:xanue JTUCUMIIIMHBI:

Pazoen 1. Ocrnognvle nonsamus ynpasnenus XuMuko-mexHoI02U4ecKuMu npoyeccamu

3HaueHUEe aBTOMATMUYECKOIO VIpaBJiE€HHs] JJIs Pa3BUTUA XUMHUYECKOW IPOMBIIIEHHOCTH.
OcoOeHHOCTH YIpPAaBJIEHUS XUMUYECKUM TMPEANPHUSATHEM U XUMHUKO-TEXHOJOTHYECKHM IPOLECCOM.
TexHUKO-IKOHOMUYECKUH IPPEKT BHEAPEHUS aBTOMATU3MPOBAHHBIX CHUCTEM YyHpaBiieHus. Poib cucrem
yrpaBiieHus: B o0ecrieueHrnn 0e30MacCHOCTH XMMHMYECKOTO MPOU3BOJACTBA U OXPaHbl OKpYXKaIoUIel cpenbl.
OcHoBHbIE TepMUHBI U omnpeaeneHus. Mepapxus ynpasieHus. OCHOBHbIE NPUHLUIBL YIIPABICHUS.
Knaccudukanus cucrem ympaBinenus @OynkuuoHanbHas crpyktypa CAY. Ilokazarenu kadecTBa
YIpaBJICHUS.

Pazoen 2. Ocnogvt meopuu agmomamuuecko2o ynpagieHus

Maremaruueckne wmoaenu CAY. Jlunamudeckue xapakrepuctuku CAY. HWcnons3oBanue
onepalMoHHOTo ucunciaeHus uist ananuza CAY. Tunosble TuHaMU4ecKue 3BeHbs. BpeMeHHbIE 1 4aCTOTHBIE
XapaKTEePUCTUKU. DKBUBAJIECHTHBIE MPEOOPa30BaHUs CTPYKTYPHBIX CXeM. Y CTOMYMBOCTH JIMHEHHBIX CAY ¢
oOpatHoll cBs3bt0. Kiaccudukanust 1 oCHOBHBbIE CBOWCTBA OOBEKTOB YIpaBiIeHUsS. MeTo/bl OnpeeeHus
CBOMCTB 00BEKTOB ympaBieHUs. OCHOBHbIE 3aKOHbBl peryaupoBaHus. Perymstopel Ha OCHOBE
UCKYCCTBEHHBIX HeWpoHHBIX cered. LludpoBrie u pobacTHble cucTeMbl YynpaBiieHus. BpiOop 3akoHa
peryaupoBaHus U ONPEIEIICHUE ONTUMAIBHBIX TAPAMETPOB HACTPOMKHN ITPOMBILIUIEHHBIX PETYISATOPOB.

Pazoen 3. Uzmepenue mexnonocuueckux napamempos XumMuKko-mexHoi02uiecko2o npoyecca

l'ocynapcTBeHHast cUCTeMa NIPOMBIIIEHHBIX NPUOOPOB M CPeACTB aBToMaTu3aluu. OCHOBHbIE
TEPMHUHBI M oOmpeneneHus Merposioruu. Metonasl usmepenuil. CpeacrtBa HM3MEpPUTENbHON TEXHHKH, HMX
cCTaTU4YecKue U AuHamuueckue coiictBa. [lorpemnoctu u3mepenuit. CriocoOsl nepenayn HHGOpMauu Ha
paccrositnue. Opranuzanus AucTaniuoHHONW auarHocTuku XTII. M3mepenrne OCHOBHBIX TEXHOJOTHYECKUX
IapaMeTpoB: JABJICHMS, TEMIIEPATYPhl, pacX0a U KOJIMYECTBA, YPOBHS KUJIKOCTH U CHITYYHX MATEPHAIIOB,
cocTaBa U (PU3UKO-XMMHYECKUX CBOMCTB BEILLIECTB.

Pazoen 4. OcHogvl  npoexmupoganusi — a8MOMAMUYECKUX CUCmem  YNpaeieHus  XUMUKO-
MeXHON02UYECKUMU NPOYeccamul

OcoOennoctu ynpasinenusi XTII. PerymupoBaHue OCHOBHBIX TEXHOJIOTMUECKUX MapaMeTpOB:
pacxona, naBieHUs, TemrepaTypbl, ypoBHs, pH. Texunueckue cpeactsa CAY. OcHOBHBIE pa3HOBUIHOCTU
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VIOPAaBISAOMUX YCTPOUCTB. THIbI, XapaKTEepUCTHUKU U Ppacy€T HCIOJHUTEIbHBIX MEXaHU3MOB U
perynupymoomux opraHoB. OdQopmieHHe NpPOEKTHOrO 3a/JaHus Ha AaBTOMATU3ALUI0 TEXHOJIOIMYECKOTO
npouecca. Beibop Toduek usmepeHus, KOHTPOJIs, YIPaBIIEMbIX apaMeTPOB U YIPABISAIOLIUX BO3/IEHCTBUH.
CrannmapTsl U yCJIOBHBIE 0003HAYEHUS ISl TeXHOJOTH4YecKkux cxeM. OcHoBHbIe cBeneHusi 00 ACY TII B
xuMmuueckoi npombinuieHHOCTH. [Ipumepsr ACY TII B xuMuueckoil mpoMbIieHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemennsie TeHaeHIMU B pazsutun CY XTII.

4. O0béM yueOHOI TMCUMIITUHBI:

O0bemM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AUCIUTIJIMHBI 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,433 16 12
[Tpaxtuueckue 3ansarus (113) 0,433 16 12
Jlaboparopusie padboTs! (JIP) 0,433 16 12
CamocrosiTesibHas paboTa 2,67 96 72
CaMOCTOSATETFHOE U3YUEHUE PA3ICI0OB AUCITUTUTMHBI 2,67 96 72
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Bua nToroBoro KOHTpost IK3aMeH

AHHOTanusA padoyeil NPOrpaMmMbl JUCHUILIMHBI
«MopneqmpoBaHue XMMHKO-TE€XHOJIOTHYECKUX MIPOLECCOB)

1 Heab AuCHUIUIMHBI — IpHOOpeTeHne 0a30BbIX 3HAHUN [0 OCHOBHBIM pa3jeiaM Kypca, a Takke
YMEHUH M NPaKTUYECKUX HABBIKOB B 00JIACTH MOJEIMPOBAHUSI XUMMKO-TEXHOJIOTMYECKUX MPOILIECCOB,
HCIO0JIb3YEMBIX IIPU PEIICHUU HAYYHbIX U MPAKTUUYECKUX 3a/]a4.

2. B pe3yabTaTe u3yyeHUs: JUCHUILIMHBI 00y4aIOLIUICA J0JI/KEH:

Obnadams CIeyONUMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX TIOCTHKEHUS:

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

3names:

® METOAbl IOCTPOCHUS ASMIUPUYECKUX (CTATUCTUUYECKHX) U (UBMKO-XUMUYECKUX (TEOPETUYECKUX)
MoJeniell XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB;

e METOAbl HACHTU(DUKALIMM MaTEMaTHUYECKUX OINUCAHUN TEXHOJOTHYECKUX IMPOLIECCOB Ha OCHOBE
AKCIEPUMEHTAIBHBIX JaHHBIX;

® METOAbl ONTHUMM3AIMN XUMHUKO-TEXHOJOTHMYECKUX IPOLECCOB C NPUMEHEHUEM SMIIMPUYECKUX H/WIH
(U3UKO-XUMHUYECKUX MOJIEIIEH;

Ymemo:

® [IPUMEHATh U3BECTHbIE METO/bl BBIUMCIUTEIBbHOM MaTeMaTHUKH M MaTeMaTH4YeCKOW CTaTUCTUKU AJIs
pelIeHHUs KOHKPETHBIX 3aJad pacuyeTa, MOJEIUPOBAaHUS, WIACHTHU(PHUKAUUU U ONTUMHU3ALUU TpU
UCCJIEIOBAaHUU, IPOEKTUPOBAHUU U YIIPABICHUH NPOIIECCAMU XUMHUYECKON TEXHOJIOTUN

® CIIOJIb30BAaTh B CBOEU MPAKTUUECKOW JESITENbHOCTH JUISl IOCTHXKEHUS THX Lieled U3BECTHbIE MaKeThl
MPUKIIAIHBIX IPOTpaMM.

Braoemy:

e METOJAMM MAaTeMAaTUYECKON CTaTHUCTUKH M 0OpabOTKH pe3yslbTaTOB aKTUBHBIX M MACCHUBHBIX
HKCHEPUMEHTOB
e METOJAaMH BBIYMCIUTENbHON MaTEMATHKU JJIs pa3pabOTKU U peai3alii Ha KOMIIbIOTEpax alropuTMOB
MOJENUPOBAHUS, UACHTU(DUKALIMY U ONITUMHU3ALMH XUMHKO-TEXHOJIOTHYECKUX IIPOIECCOB;
3. Kpartkoe cogep:xaHue TUCUMILIHHbBI
Tewma 1. OCHOBHBIE IOHATUS.
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OCHOBHbIE TNPUHIUIBI KOMIIBIOTEPHOTO MOJEIHPOBAHUS XUMHUKO-TEXHOJOTHYECKUX IPOLIECCOB
(XTII). Maremaruyeckue OSMIHMPUYECKHME U MaTeMaTH4eckue (U3MKO-XMMHUYECKHE MOJEIU U
KOMIIBIOTEPHOE MOJIeIMpOBaHue. JleTepMUHUPOBAaHHbIE U BEPOSTHOCTHbIE MAaTEMaTHYECKHE MOJIEIH.
[IpumeHeHre METOJOJOTMM CHUCTEMHOIO aHaiM3a Jjs pelleHus 3anad MojenupoBaHus. llpumenenue
MPUHIHUIA «YEPHOIO SIIMKa» IPU MaTEeMaTHUYEeCKOM MOJEIMPOBAHUU. ABTOMATU3MPOBAHHBIE CHCTEMBI
npukiagHoil uHpopmaTuku. Mepapxuueckas CTpyKTypa XHUMHUYECKUX MPOU3BOJCTB U UX MATEMAaTHYECKUX
Mozenel. [IpuMeHeHre KOMIbIOTEPHBIX MOJIENed XMMHUYECKUX MPOIECCOB JUIsl aHaIu3a, ONTUMHU3ALUU U
CHUHTE3a XHUMHUKO-TEXHOJIOTUYECKUX cucTteM. OCHOBHBIE MPUEMBl MaTEMaTHUYECKOTO MOJEIMPOBAHMUS:
SMIUPUYECKUHN, CTPYKTYPHBIN ((PU3HKO-XUMHUECKU) 1 KOMOMHUPOBaHHBIN (Teopernueckuii). [loctpoenue
CTaTUYECKUX M JHUHAMUYECKHMX Mozened. Pemenne npsmbix 3amgad. [IpoekTHBII W MTOBEPOYHBIN
(oueHouHbIl) pacuer mpoueccoB. Pemienne o0paTHbIX 3amad. [lapamerpuueckass U CTPYKTypHas
UICHTUPUKAIMS MaTeMaTH4YEeCKUX MoJeliell. YCTaHOBJEHHE aJeKBAaTHOCTM MaTeMaTHYeCKUX MOJEeNeH.
Crparerusi TNpOBENEHHUS PACUETHBIX MCCIENOBAaHUI M KOMIIBIOTEPHOTO MOJEIHUPOBAHUS PEAIbHBIX
IIPOLIECCOB.

Pasoen 1. [locmpoenue smnupuueckux mooenel XuMuKo-mexHo102u4ecKux npoyeccos
Tema 1.1. ®DopMynupoBKa 3a/layd annopoOKCHMAallWK JAHHBIX JUIS ONMCAHUS HKCIEPUMEHTAJIbHbBIX
3aBUCHUMOCTEH M MOJYYEHHsS SMIMPUYECKHUX MOJIeNel mpoueccoB. Buapl kputepueB anmpokcUMaiuu.
Kpurepuii metona HauMMeHbIIMX  KBaApaToB. PenieHue 3aadn anmpoKCHMMalUu JUIsl HEIUHEHHOM |
JUHEIHON 1o mapamerpaM Mojeneil. Marpuunast popMyaupoBKa 3a/1auM allIpoKCUMaui. AHAIUTUYECKUM
U QITOPUTMUYECKUIN MOJIXOJbI Ul pElIeHUs 3a/1a4M alMpOKCUMAIUH /ISl JIMHEWHBIX U JIMHEapU30BaHHBIX
MoJiesiell MeTOJIOM HauMEHBIINX KBaPaTOB.

Tema 1.2. HopManpHbIi 3aKOH paclpeesIeHNs Ul BEKTOPHBIX CIyYalHbIX BEJIMYMHBI U ONPEIACICHNE UX
YHCJIOBBIX XapaKTepUCTUK. MaTreMaTu4eckoe 0XKUIaHue U JUCIEPCUsl Ul BEKTOPHBIX CIIy4alHbIX BEJIUYHUH.
JlucniepCMOHHBIN M KOPPEIAUMOHHBIN aHann3. IIoHATHSA qucniepcuu BOCIIPOU3BOAUMOCTH U aICKBATHOCTH, a
TaKxKe - ocratoyHo nucnepcuu. OnpeneneHre BbIOOPOYHBIX KOAIPPUIMEHTOB KOPPEISUUU U
ko3 duimenTa MHOKECTBEHHOW Koppemsauun. CTaTHCTHYECKHUH TMOAXOJ K OMPENCTICHUI0 OIIMOOK |
ITOTPEIIHOCTEN B HKCIIEPUMEHTAIIBHBIX TOYKAaX U3MEPEHUN.

Tewma 1.3. PerpeccroHHbIH ¥ KOPPEISIUOHHBINA aHAIN3 JJIs IOCTPOCHMSI SMIMPUYECKUX MOJIETEeH Ha OCHOBE
JaHHBIX IAacCUBHOro 3kcnepuMmeHTa. [loHsTus ¢yHkuuu oTkiuka U (paktopoB. OCHOBHBIE IOMYIICHHS
PErpecCHOHHOTO M KOPPEJSAIMOHHOTO aHanu3a. Kputepuu mpoBEepKH OJHOPOIHOCTH aucriepcuid. Buioop
BUJIa YpaBHEHUU perpeccuu, a Takke oIlpeneneHne Kod(P(UIMEHTOB pPEerpeccud U MX 3HAYMMOCTU C
ucnosib3oBanueM kputepusi Crbrogenta. llponeaypa HCKIO4eHHS HE3HAYMMBIX KOA()(ULIHEHTOB
perpeccun. OnpeaeneHue aeKBaTHOCTH PErPECCUOHHBIX MOJENEN ¢ MoMOoILb0 KpuTepust durniepa.

Tema 1.4. OcHOBHbIE TOJOXKEHMS TEOPUU IIAHUpPOBaHUS dSKcrepuMeHTOB (I): monHbi (dakTOpHBII
skcnepuMeHnT (IIDD) u 06paboTka ero pe3ynbTaToB. OnNTHMalbHBIE CBOMCTBA MAaTPULbl IUIAHUPOBAHUS U
CBOMCTBO opToroHanbHOCTU. OmpeneneHue KodQPUIMEHTOB MojeIeH, WX 3HAYUMOCTH H TPOBEPKA
a/IeKBaTHOCTHU ypaBHeHUs perpeccuu. CBONHCTBO poTaTadebHOCTH MOJHOTO (PaKTOPHOTO SKCIIEPUMEHTA.
Tema 1.5. OcHOBHBIE II0JIO)KEHUS TEOpUM IulaHupoBaHus skcnepumeHToB (II):  oproroHanbHBIM
LEHTpaJbHbIM _KkoMno3uimoHHbld 1miad  (OLKII) »skcnepuMeHTOB M 00paboTKa €ro pe3ysibTaroB.
ObecrieyeHrie OPTOrOHAJIBHOCTH MAaTpPULbl MJIAHUPOBAHUS M OIpPENIENICHUE BEIUYMHBI 3BE3/IHOrO ILIeYa.
Onpenenenre K03(pPUIMEHTOB MOJENU, UX 3HAYUMOCTU M OLIEHKA aJIeKBAaTHOCTU YpPaBHEHHUS PErPECCHM.
PacuetrHOe BbIUKCIIEHHE KOOPAMHAT TOYKH ONTUMYMa (IKCTpEMYMa).

Tema 1.6._OntumMusanys 5KCIEpUMEHTANbHBIX HCCIEI0BAaHUN C mpuMeHeHUueM merona bokca-BuibcoHa.
OcHOBHBIE TMOAXOJBl K ONTUMHU3ALMU HKCHEPUMEHTAIbHBIX HCCIEAOBAHUNA. DKCIEPUMEHTAIBHO-
cTtaTucTudeckud Meroi. CTparerus IBWIKEHUS K ONTUMyMY IleieBod (yHKumu (PyHKIHM  OTKIIMKA)
IpaJUeHTHBIM MeToJIoM. KpuTepun NOCTHXKEHHUS «IOYTH CTAllMOHAPHON 00JIaCTH» U METOJIbl YTOYHEHUS
MOJIOKEHUSI ONTUMAJILHOM TOUKH B (PAKTOPHOM IIPOCTPAHCTBE.

Paszoen 2. [locmpoenue (puzuxo-xumuieckux XumMuKo-mexHol02U4ecKux npoyeccos

Tema 2.1 Drambl MareMaTwdeckoro wmojenupoBaHus. DopMyaupoBKa THUIOTE3, MOCTPOCHUE
MaTeMaTHU4ECKOro OMMCaHus, pa3padoTKa MOJEIUPYIOIIEr0 alfOPUTMa, IPOBEPKa aIeKBAaTHOCTU MOJEIN U
UACHTUPUKAIMS UX TaPAMETPOB, PACUETHBIE UCCIIETOBAHUS (BBIYMCINUTENbHBIN 3KCIIEPUMEHT).

Tema 2.2 CocraBieHHE CUCTEM YPAaBHEHHUU MaTeMaTHMYECKOIrO ONHCAaHUs IPOLECCOB U pa3paboTka
(BpIOOp) aNrOPUTMOB _ MX peuieHus. bio4HbI NPUHLKI MOCTPOEHUS CTPYKTYPHBIX MAaTeMaTH4YECKHX
Mozeneit. O0oOLIeHHOE ONKMCAHNE JBMXKEHUSI TOTOKOB (pa3 B ammapaTax ¢ HOMOIIbIO THAPOJMHAMUYECKUX
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MoJieNiel, YYMUTBHIBAIOLIUX COCPEIOTOYEHHBIE W pACIpeAeieHHblE KCTOYHUKHM BEIIECTBA W SHEPrUu
(Teriotsl). JlokanbHblE MHTEHCUBHOCTH MCTOYHHKOB BELIECTBA U TEIUIOTHI B MOTOKAX, COOTBETCTBYIOILKE
pa3auuHbIM (PU3UKO-XUMUYECKHX MpolieccaM. OCHOBHbIE THUIBI YPaBHEHHH MaTEeMaTHYECKOIO ONMUCAHHS
XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB — KOHEYHble, OOBIKHOBEHHbIE U depeHInaTbHble U
nuddepeHnranbHble YpaBHEHUS B YACTHBIX TPOU3BO/IHBIX.

Tema 2.3 MareMaTnyeckoe MOICIMPOBAHME  CTAllMOHAPHBIX WM JWHAMUYECKMX PEKHMMOB
TUIPaBIMYECKUX IPOLIECCOB B TPYOONPOBOJHBIX CHCTEMAaX, I00aJbHbIE M JAEKOMIIO3ULIUOHHBIE METOJbI
pELICHUs CUCTEM HEJIMHEHHbIX YPaBHEHUW, a TAaKKE SBHbIC M HESBHBIC METOJbl YHCICHHOIO PEUICHUS
cUCTeM OOBbIKHOBEHHBIX b depeHnnanbHbiX ypaBHeHUH. CocTaBiieHHE ypaBHEHUN MAaTeMaTH4eCKOro
onucanusa mpouecca. [loctpoenne WHDOPMALMOHHBIX MaTPHIl MaTeMaTHYECKHX MOJeNel i BblOOpa
oOliero anropuTMa peueHuss — MOJENUPYIOLIEro ajropurma. Peanusanuss ajaropuTMoB pelICHUS
HEJIMHEWHBIX U OOBIKHOBEHHBIX Nu(pdepeHanbHbIX ypaBHeHUNH. Onrcanue crtaioHapabix pexumon XTI
C NPUMEHEHHEM CHUCTEM JIMHEHHBIX M HEJIMHEWHBIX ypaBHEHUH. MTepanuOoHHBIE AJTOPUTMBI PELICHMUS.
[Ipumenenne meTonoB mpocThix utTepanuii 1 Herotona-Padcona mis momyuenus pemenus. [IpoGmema
CXOAMMOCTHU Ipolecca pemeHus. JleKOMIO3UIMOHHBIA METOJl PEIICHUs CIOXKHBIX CHUCTEM KOHEYHbIX
ypaBHeHu. [locTpoeHne MHPOPMAIMOHHON MAaTpHLbl A BbIOOpAa ONTUMAIBHOTO ANrOpPUTMAa pPELEHUs
3anaun. [loHsATHE >XKECTKOCTH cucteM AUQPQPepeHUInanbHbIX YpPaBHEHUH W KPUTEPUU >KECTKOCTU. SIBHBIE
(ObIcTpble) W HesiBHBIE (MEIJIEHHBbIE) METOJbl pelieHus. Meroapl mepBoro (meron Oilnepa), BToporo (
MOAU(PUIMPOBAaHHBIE METOIbI Diinepa) u yerBeproro nopsiaka ( meron Pynre-Kyrra). OueHka TOYHOCTH
METO/I0B — owmubok yceueHus. llepexonnbple oOmMOKM M OMMOKM OKPYIJIEHUS NPU YHUCIECHHOM
UHTErpupoBanuu JuddepeHnnanbHbiX ypaBHeHUN. CriocoObl o0ecnieueHrs CXOAMMOCTH PELIeHUs 3a1a4u.
[IpumeHeHre HEABHBIX METOJOB [UIsl PEHICHHS JKECTKUX cHcTeM Jud@depeHIHaNbHbIX YpaBHEHUN.
Omnpenenenus Iiara MHTETPUPOBAHUS UTEPAalMOHHBIM MeTojioM. MetonoB Kpsnka-Hukonbcona (meron

Tpanewnuii).
Tema 2.4 MareMaTHueckoe€ MOIESIMPOBAHUE CTAMOHAPHBIX DEKHUMOB IPOIIECCOB TEIUIONIEPEIAYNA B
IJIACTUHYATBIX Y 3MEEBHKOBBLIX TEIUIOOOMEHHHMKAX. MaTemMaTH4ecKoe OIMCAaHUE TIPOIECCOB C

MIPUMEHEHHEM MOJIeNed HJeallbHOrO CMEUIEHUS W BBITECHEHHUs. BpiOop u rpaduueckoe mnpeacraBieHUE
QIrOpUTMOB pemeHus. IIpumenenne cTaHAApTHBIX METOJOB BBIYHCIUTEIBHOW MATEMATUKU JJIS PELICHMS
3az1ad.

Tema 2.5 MaremaTuyeckoe MOJCIMPOBAHNE CTALMOHAPHBIX PEXUMOB _ IIPOLIECCOB TEIUIONEPENAYu B
IPSIMOTOYHBIX U MPOTUBOTOYHBIX TPYOUAThIX TEIMJIO0OMEHHUKOB, pemeHue 3a1aun Konm u kpaeBoi 3aj1auu
IIpU__MHTETPUPOBAHUM _CHUCTEM OOBIKHOBEHHBIX jauddepeHnuanbHblX ypaBHeHUH.  Maremaruyeckoe
OIMCAHUE MPOILECCOB C IMPUMEHEHHWEM MOJENIe HACAIbHOTO BbITeCHEHHUs. Pemenue 3agaun Kowmwm u
KpaeBo# 3anauu. IIpencraBieHue aaropuTMOB BBIYKUCICHHUM B BHUJIe MH(DOPMALIMOHHOW MATPHUIIbl CUCTEMBI
yYpaBHEHUH MAaTeMaTHYECKOTO OMHCaHusi W OJIOK-cxeM pacueToB. Matemarnueckoe ommcanue XTII ¢
IIPUMEHEHHEM CHUCTEM OOBIKHOBEHHBIX auddepeHnnanbHblx ypaBHeHHH. OmnucaHue OOBEKTOB C
pacupeneneHHbIMI B IPOCTPAaHCTBE napaMmerpaMu. PopMynMpOBKa HadalbHBIX M KPAeBBIX YCIOBHMM 3a/1a4
peuienus. YucieHHbI anropuT™ l-ro mopsaka juis pemenus 3azadun Kommu. Mertox «npucTtpenkw» uist
pELIECHUS] KpaeBOM 3a/1a4H.

Tewma 2.6 Marematuyeckoe MOJEIMPOBAHUE CTALIMOHAPHBIX PEKUMOB MPOLIECCOB B PEAKTOPaX € MEMIAJIKOM.
Onucanne MHKPOKMHETUYECKUX 3aKOHOMEPHOCTEW MPOTEKAHUSI TMPOU3BOJIBHBIX CIIOKHBIX XUMHUYECKHX
peakuuil B KUAKOM (aze Uil MHOTOKOMIIOHEHTHBIX cucTeM. OmnpeleneHue KIIOYEBbIX KOMIIOHEHTOB
CIIOXKHBIX XHUMHYECKMX pEaKUMi ¢ NpPUMEHEHHEM METOJOB JIMHEHHON anreOpsl - paHIOB MAaTpHIL
CTEXMOMETPUYECKUX KOA(P(UIMEHTOB peakuuu. MareMaThyeckoe OIMCaHHe PEeakTOPHOIo Ipolecca ¢
pyOamKoil sl MPOU3BOJLHOM CXEMbI MPOTEKaHMSI XMMHYECKOW peakuuu. BpiOop airopuTMoB pelieHus
3a/laud ¢ MPUMEHEHHEM MH(POPMAIMOHHON MaTpUIIbl CUCTEMbl YPaBHEHUH MaTeMaTHUYeCKOTO OMHCAHUS U
MIpPEJICTaBJICHMS alTOPUTMA PEIICHHUS C TIOMOILBIO OJIOK-CXEMbI pacyeTa Mpoliiecca.

Tema 2.7 MaremaTn4eckoe MOJECIMPOBAHUE HECTALMOHAPHBIX PEXKUMOB IPOILIECCOB B PEAKTOPAX C
Memankod. MaremaTudeckass IMOCTaHOBKA 3aJadd JUIsl PEaKIUU C IPOU3BOJBHOM CTEXHOMETPHUYECKOMN
cxemoi. @opMynupoBKa 3amaun Komm — 3aa4u ¢ Ha4aJdbHBIMU YCIOBUSAMHU. Pa3HOCTHOE IpeacTaBieHUE
CUCTEMbl OOBIKHOBEHHBIX U depeHInanbHbIX ypaBHeHUH. [locTpoenne MHPOpMALIMOHHOW MaTpULbl IS
BbIOOpa ayropuTMa peuieHus. ['paduueckoe MpeaCTaBICHHUE aNrOPUTMA pEIICHUsS B BUAE OJOK-CXEMbI
pacuera.
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Tema 2.8 MaremaTuueckoe MOJEIMPOBAHME CTALIMOHAPHBIX PEXUMOB B TPyOYaThIX peaKkTopax ¢
IPSAMOTOYHBIM U NNPOTUBOTOYHBIM JIBUJKCHUEM TEIIOHOCHUTENEH. MaTreMarndeckass MOCTAHOBKA 3aa4M JUIst
peakuuu C KOHKPETHOM crexuomerpuuecko cxemoil. dopmynupoBka 3amaun Komm — 3amaum ¢
HayaJbHBIMH YCIIOBHSIMH U KPaeBOM 3aJa4d — 33J1a4 ¢ KPAacBbIMHU YCIOBUSAMHU. Pa3HOCTHOE NpeacTaBlIeHUE
cucTeM OOBIKHOBEHHBIX AM(@epeHunanbHbiXx ypaBHeHUW. [locTpoeHne MHGOPMALMOHHBIX MaTpPULl IS
BbIOOpa aNropuTMOB pelleHus. I'paduueckoe mpeacTaBieHUE aJfOPUTMOB pElICHUs B BUJE OJOK-CXEMbl
pacuera.

Tema 2.9 Marematuyeckoe MOJCIMPOBAHUE HECTAIMOHAPHBIX PEKHMMOB IPOLECCOB B TPYyOUaThIX
peaKTopax ¥ YUCJIECHHbIE AJITOPUTMbI AUCKPETU3ALUU JJIs pelieHus cucteM JuddepeHIaNbHbIX YpaBHEHUN
C__YacTHBIMU NPOM3BOJHBIMU. MaremMarnueckass IIOCTAaHOBKA 3aJayd Uil PEaKIUu C KOHKPETHOU
CTEXHOMETpUYeCcKoil cxemoil. DOpMyIHpOBKAa HAaYaJIbHBIX M TpaHUYHbBIX yciaoBuil. JuddepenumansHbie
YpaBHEHUS B YAaCTHBIX MPOU3BOJHBIX - AJUIMITHYECKOIO, MapaboJIMYEecKOro W rumnepOoIMYecKoro THUIIOB.
ANroput™Mbl peunieHus ypaBHEHUH mapalosinueckoro tuma. Maremaruyeckass MoOJeNb XUMHYECKOIO
MIPEBPALLEHUS B M30TEPMUUYECKUX YCJIOBUSIX JII HECTALMOHAPHOIO Ipoliecca B TPyOuaThIX ammaparax c
Y4€TOM IPOJ0JIBHOIO NMEPEMENINBAHNS U C IPUMEHEHHEM OJIHOIapaMeTpuueckoil 1uddy3nonHoi Moaenu
JUI OMHUCAHUS TUIPOJMHAMHYECKONW OOCTAaHOBKM B PEAKLIMOHHOM IOTOKE. AJITOPUTMBI PEIICHHS] B BUJE
CUCTEM HEJIMHEHHBIX YpaBHEHUMH, a TaKKe OOBIKHOBEHHBIX IU((EpeHLHaTIbHbIX YPaBHEHHUM MEpPBOTO U
BTOPOTO MOPSAJIKOB.

Tema 2.10 Maremarnyeckoe MOAEIMPOBAHUE CTAMOHAPHBIX PEXKUMOB _IIPOLIECCOB HENPEPBIBHOMN
MHOTOKOMIOHEHTHOW  pekTuduKamu  u  abcopbumu. MaTemaTHdeckoe  ONHCaHWE  IpoIllecca
MHOTOKOMIIOHEHTHOH pekTu(UKaluKu B Tapeab4yaTrod KojloHHE. MoaenupoBaHue (a30BOro paBHOBECUS U
Ipolecca Macconepeaud Ha TapejakaX B MHOTOKOMIIOHEHTHBIX CHUCTeMaX. YUeT TEIUIOBBIX OallaHCOB Ha
TapenkKax Mpu MOJCIMPOBAHUU MPOIECCa B PEKTH(HUKAIMOHHONW KOJIOHHE. [|eKOMITO3HIIMOHHBINA aITOpUTM
pacuera mpolecca pekTUUKaUMW B KOJOHHOM amnmapare. MaTemaTuueckoe OIUCaHHe Mpolecca
MHOTOKOMIIOHEHTHOM abcopOimu B HAcaJ04YHOM KOJOHHE. MoennpoBaHre mpoiecca MHOTOKOMITOHEHTHOM
Macconepenayd B CEKIUAX HAcaJOYHOM KOJOHHBL. AJNTrOpUTM pelIeHUs KpaeBOM 3axadyu  Juist
MOJENUPOBaHUs IIpolecca adCOpOIMH B HACAJJOUHOM KOJIOHHE.

Paszoen 3. Ocnogvl onmumuzayuy XumuKo-mexHoa02U4ecKux npoyeccos

Tema 3.1 Peuienue 3aja4y ONTUMU3ALMU C TEPMOIMHAMUYECKUMH, TEXHOJIOTUYECKUMHU, IKOHOMUYECKUMH,
TEXHUKO-DKOHOMHYECKHMH U DKOJIOTUYECKUMHU _ KPUTEPUSMHU __ ONTUMalbHOCTH.  OnTuUMalibHbIE
pecypcocOeperatonie XTII. Bbibop kpurepueB onTuManbHOCTH (L€NEBbIX (pyHKUuMiT). DopMylnpoBKa
MHOTOKpHUTEpUaIbHON 3aauu ontuMuzauud. OcoO0eHHOCTH pelieHusl onTuMu3aunoHHbIX 3a1ad XTI mpu
HaJIMYUU HECKOJBKUX KPUTEPUEB ONTHUMAIbHOCTH, OBPAKHOM XapakTepe IeJIeBOH (YHKUHMU M HAIUYUHU
orpanuyeHud 1-ro u 2-ro pona.
Tema 3.2 _AATOpUTMBI OJHOMEPHON ¥ MHOTOMEPHOH ONTUMHU3AMHU. METOIbl CKAHUPOBAHUS, JIOKATU3AINHI
JKCTpEMyMa, 30JI0Toro cedeHuss W uucen dubonaum B ciaydyae OJHOMEpPHOW oNTHUMM3ALMHU. MeToJibl
MHOTOMEPHOM ONTUMU3ALUK HYJIEBOTO, MEPBOTO M BTOPOro MOPsAKOB. CHMILIEKCHBIE, CIIydaillHble M
IpaJueHTHbIE METOIbl MHOTOMEPHOI onTuMu3auuu. Meroa mrpadHbIx QyHKIUH.

3aKiroueHue.

A. Ilpumenenue xomnbproTepHbix Mogenerd XTIl npu NpoeKTMPOBAHMM XMMHYECKHMX IPOU3BOJICTB — B
CAIIP. 3apmaunm cucreM aBTromatusupoBaHHoro mnpoektupoBanusi (CAIIP) u crpykTypa cucrem
KOMIIBIOTEPHOTO  IpoeKkTupoBaHus. MuHpopmanuronHoe u maremarudeckoe obecrneuenue CAIIP.
ABTOMAaTH3UPOBAHHOE POEKTUPOBAHNE C IPUMEHEHUEM KOMIIBIOTEPHBIX Mojener X TII.

b. Ilpumenenne kommnbroTepHbIX moaenerd XTIl mpu ynpaBJIeHMHM TEXHOJIOIMYECKMMH IPOLIECCAMHU — B
ACVYTIIL. KowmmnbstorepHoe mopnenupoBanue XTIl B pexume peanbHOoro BpemMeHU. CHCTEMBI MPSMOTO
uppoBoro (KOMITBIOTEPHOTO) YIPABJICHUS TEXHOJOTHMUECKHUMHU Tporeccamu. OCOOEHHOCTH peau3aiuu
KoMIbOTepHBIX Moxeneid XTIl B aBTOMaTW3MpOBaHHBIX CHUCTEMAX YIPABJICHUS TEXHOJOTHYECKHUMH
nporeccamu (ACYTII).

4 O0beM yueOHOM TMCHMILITUHBI
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O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMILJIMHbBI 4 144 108
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpaxTuueckue 3anstus (113) - - -
Jlaboparopusie pabots! (JIP) 0,44 16 12
CamocrosiTesibHas padoTa 2,67 96 72
KonTakTHas camocrositenbHas paboTa 0,4 0,3
2,67
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTUTMHBI 95,6 71,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«@u3nveckast KyJbTypa H CIIOPT»

1 Henap aucuuMmiauHbl — GOPMUPOBAHUME MHUPOBO33PEHUS U KYJIbTYPbl JMYHOCTH, T'PAXKAAHCKOU
MO3ULIMU, HPABCTBEHHBIX KAaYE€CTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOSTEIBHOCTH B NMPUHSATUU PEILECHUH,
CIIOCOOHOCTH MCMOJIb30BaTh pa3HOOOpa3zHble (OpMbI (U3NYECKOW KyIbTYpbl, CHOpTa U Typu3Ma JyIs
COXPAaHEHHUS M YKPEIUIEHHs] CBOEro 370pPOBbsi U 370POBbsl CBOMX OJIM3KHUX B IIOBCEIHEBHON XU3HU H
pohecCHOHATBHOM IeATeTLHOCTH.

2 B pe3yabraTe H3y4eHHUs] JUCHUILIUHBI 00YYAIOLIUIICA 0JIKEeH:

Obnadams CIENyONUMA KOMIIETECHITUSIMA U MHIUKATOPaAMU UX JTIOCTHKCHUS:

VK-7.1, VK-7.2, VK-7.3, YK-7.4

3nams:

- HAyYHO-TPAaKTUYECKUE OCHOBbI (PU3NUYECKON KyJIbTYphl U 30POBOT0 00pa3a KHU3HH;

- BIIMSHHUE O3J0POBUTEIbHBIX CHCTEM (U3UYECKOTO BOCIHUTAHUS Ha YKpEIUIEHUE 370pOBbS,

MpOoQUIAKTUKY MPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEIHBIX PUBBIUEK;

- c110COOBI KOHTPOJISL M OLEHKU (PU3MUYECKOTO Pa3BUTHUS U PU3NYECKON MMOATOTOBICHHOCTH;

- TMpaBWwiIa U CHOCOObI IJIAHUPOBAHUS HMHIMBUIYaJbHBIX 3aHATUM pazIU4YHON  LIEeJIeBOM

HaIPaBJIEHHOCTH;

- UICTOPUIO (PU3NYECKON KYJIbTYpPHI U CIOPTA, IPEACTABICHUE O 3HAYUMBIX CIIOPTUBHBIX COOBITUSAX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, BaKHEHIIINE JOCTUKEHUS B 00JIACTH CIIOPTA;

- cnoptuBHble Tpaguuuu PXTY um. JI.U. MenneneeBa, NOMHHUTH O MOJBUIaxX CIIOPTCMEHOB B TOJIbI

Benukoit oreuectBernHol BorHbI 1941-1945 rr.

Ymems:

- TNOJJEpKHUBaTh JOJDKHBIM YpPOBEHb (PU3MUECKOM MOJrOTOBJIEHHOCTH Ui 0OecnedyeHus

MTOJTHOLIEHHOW COIMAaIbHOM 1 MPO(eCCHOHATBHOM JACATEIHHOCTH;

- UCIOJIb30BaTh OCHOBBI (PM3NYECKONW KYJIbTYpHI JJIi OCO3HAHHOTO BHIOOpPA 30pOBbECOEpEraronInX

TEXHOJIOTUH C Yy4eTOM BHEHNIHMX U BHYTPEHHHUX YCJIOBUM pealu3alid MpoQecCuOHaTbHON

NesITeNIbHOCTH;

- CAaMOCTOSTEIbHO 3aHUMAThCA (PU3MUECKON KyJIbTYpOU U CIIOPTOM;

- OCYILECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEIO OpraHu3Ma U coOJoaTh MpaBuiia TUTUEHBI U

TEXHHUKHU O€301aCHOCTH.

Braoemy:

- CpeACTBaMM U METOJIaMU YKPEIUIEHHSI 30POBbsI, (PU3HMUECKOI0 CAMOCOBEPIIEHCTBOBAHUS;

- TOJDKHBIM YpOBHEM (DM3MUECKOW TOATOTOBICHHOCTH, JJII 00ECIIeUEHUs MMOTHOIICHHOW COIMAIbHOMN

1 Ipo(hecCUOHATILHOM e TENIbHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pasoen 1. llpenmer @usnueckas Kynprypa u cnopt. Mcropus ®KuC

1.1. TIPEAMET ®U3NYECKAA KVJIbTYPA UM CIIOPT. 3amaum m MeCTO IUCIUILIMHBI B
MOATrOTOBKE OakanaBpa. Opranu3zanus y4eOHOro mpoiiecca B paMKax JeHCTBYIONMEH PEUTHHTOBON CUCTEMBI.
TpeOGoBaHus Kk 3a4eTy.
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1.2. UCTOPUA CIIOPTA. Ilpoucxoxnenue ¢u3nyeckux yrnpakHeHud u urp. J[peBHue
onumnuazasl. Onumnuiickoe nBuxkeHHe. CHOPTHBHBIE 00IIEeCTBA: HUCTOpUS (PU3KYIBTYPHO-CIIOPTUBHBIX
oOuiecTBeHHbIX opranu3anuil. CnopTcMeHsl B Tojibl Bennkoil oTeuecTBeHHOM BOWHBI.

Paszoen 2. OcHoBBI 310poBOTr0 00pa3a KU3HU

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

BpaueOHbIii KOHTpOJb U BpaueOHOe oOcBuAeTenbcTBOBaHME. Ilegarornyeckuit  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METO[Ibl, MOKAa3aTeNU, KpUTepuu U oueHku. [Ipoduiakrtuka ciopTUBHOIO
TpaBMaTu3Ma. OCHOBHbBIE BHJbI TpaBM Y pasHbIX crenuanuszanuil. OkasaHue MepBOM MOMOIIM JUIs
CTYJEHTOB BY30B XMMHKO-TEXHOJIOIMYECKOTO IPOQUIISL.

2.2. TUTUEHUYECKOE OBECIIEYEHME 3AHSTUI O3JIOPOBUTEJIBHON ®U3NYECKON
KYJIbTYPOI. I'ruena (pu3uueckoro BOCHHTAHUS ¥ CIOPTA. PeKUM MUTAHUS IPH 3aHATHAX (PH3HUECKOIl
KynbTypoit u cioptoM. CornanpHas ruruena. ConuanibHO-0TIacCHbIE 00JIE3HU M MEPHI TTPO(PHITAKTUKH.

Paszoen 3. buonornyeckue 0CHOBBI (PU3NUECKOM KYJIbTYphI U CIIOPTA

3.1. BUOJIOTUYECKUE OCHOBBI ®U3MYECKOW KYJBTYPHI M CIIOPTA. Oprauusm
YeJloBeKa KaK eJuHas camopasBHBarouiasicsi Ouosoruyeckas cucrema. Ou3nyeckoe pa3BUTHE UYEJIOBEKa.
JlBurarenpHasi akTUBHOCTh U €€ BJIMSIHHE HAa YCTOMYMBOCTH, M aJalTalldOHHbIE BO3MOXXHOCTH YEJIOBEKa K
YMCTBEHHBIM U (PU3HUECKUM Harpy3kaM MpH pa3IMuHbIX BO3ACHCTBUSAX BHELIHEN Cpebl.

3.2. OBPA3 XXM3HU U EI'O OTPAXXEHUE B ITPO®ECCHUOHAJILHON JIEATEJIbHOCTH.
310pOBbE YEIOBEKA KaK IIEHHOCTh. 3J0POBBIA 00pa3 >KM3HU M €ro COCTaBJsiomre. Pojib 1 BO3MOKHOCTH
¢bu3nueckoi KynbTypbl B oOecrieueHUH 3/10poBbs. COLMANBHBIA XapakTep MOCIEACTBUN AJIS 3A0POBbS OT
yHnoTpeOaeHUs] HAPKOTUYECKUX CPEACTB U APYrux NcuxoakTuBHBIX BeuiecTB (IIAB), monuHra u numeBbix
N00aBOK B CIOPTE, aJKOTroJid U TabakoKypeHHs. JIOMMHI Kak MCKYCCTBEHHOE IOBBIIIEHHE (PU3NYECKOU
paboTOCIIOCOOHOCTH 1 €r0 OTPHUIIATEIIBHBIC MTOCICICTBHS.

Pasoen 4. IlpodeccrnonanbHO-IpUKIaHas pU3nyecKast KyJabTypa U CIIOpPT

4.1. ObIIAA ®OUSNYECKAA W CIIOPTUBHAA IIOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM IIPOLIECCE. Meroauueckue mpUHLMIBI (GU3HUECKOr0 BocnuTaHUs. OCHOBBI U
sTanbl 00y4yeHUs ABMKEHUsM. Pa3Butue ¢usmueckux kadectB. POpMUPOBAHUE IMCUXMUYECKHUX KayeCTB B
npouecce  ¢usznyeckoro BocnuTaHus. CnoptuBHas nojaroroBka. CTpykTypa MOATOTOBIEHHOCTH
CHOpTCMEeHa. MaccoBbIif CHOPT M CHOPT BBICIIMX JOCTHXKEHHM, MX nenu U 3anaud. CHopTUBHBIE
COPEBHOBAHUS KaK CPEICTBO U METOJ OOIIEH U CrielMaIbHON (DU3UUIECKOM TIOITOTOBKHU CTYJECHTOB.

4.2. ®U3UYECKAS KYJIBTYPA U CIIOPT B IPO®ECCUOHAJIBHOU JEATEJIBHOCTU
BAKAJIABPA. Jluynass W CONMAIBHO-DKOHOMHYECKAss  HEOOXOAMMOCTh  MCUXO(DU3UIECKOM
MOATOTOBKM 4yesoBeka K Tpyay. Mecro IIIIPII B cucreme mnoaroToBku Oyayliero coenuagucTa.
[IpousBoacTBeHHas (usznueckas KynbTypa u ciopt. [IpousBoacTBenHas rumHactuka. OcoOeHHOCTH BbIOOpa
(dbopM, METOZIOB U CpeACTB (PH3MUECKOMN KYIbTYPHI U CIIOpTa B pabouee U cBOOOIHOE BPEMsI CIIELUAINCTOB.
[Ipodunaktuka mnpodeccHoHaNbHBIX 3a00JeBaHUIl cpeacTBaMu (U3HYECKOM KyJabTyphl M CHOpTAa.
JlononHUTENbHBIE CPEACTBA MOBBINIEHUS oOwEel u mnpodeccnoHanbHON paboTtocnocoOHOCTH. BrusHue
WHJIMBUAYAIbHBIX OCOOCHHOCTEW M CAMOCTOSTEIBHBIX 3aHATHUA (PU3MUECKOW KYJIbTYpOH M CIOPTOM Ha
OpraHu3M.

4 O0beM yueOHOM TMCHUTTHHBI

Cemectp
Bcero
Buapr yue6HO# paboThI I cemectp 4 cemectp
3E Axkan. 3E Axkan. 3E Axkan.

q. q. q.

OO611ast TpyA0E€MKOCTh AUCLHHUILINHBI IO Y4eOHOMY 2 72 1 36 1 36
IUIaHY

KonTrakTHasi padoTa — ayIUTOPHBbIE 3aHATHS: 2 72 1 36 1 36

Jlexmm (JIek) 0,2 8 0,1 4 0,1 4

[TpakTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32

Buja nTOoroBoro KOHTpoJIs: 3auer 3auer
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Cemectp
Bcero
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Actp.4 3E Actp.u 3E A(;Tp.
OO611ast TpPyA0E€MKOCTh AUCLHUILINHBL 10 y4eOHOMY 2 54 1 27 1 27
IUIaHY
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 2 54 1 27 1 27
Jlexmmm (JIek) 0,2 6 0,1 3 0,1 3
[TpakTnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Buja nToroBoro KOHTpoJIsi: 3aver 3aver

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«JIeKTHUBHBbIE JUCHUIIMHBI 10 (PU3NYECKOH KYJbTYpPe H CIOPTY»
1 Heap aucuumiauebl — QopmupoBaHue (QU3NYECKOW KyJIbTYypbl JIMYHOCTH M CIIOCOOHOCTH
HaIPaBJIEHHOTO HCIIOJIb30BAHUS Pa3HOOOPa3HBIX CPEACTB (U3MYECKON KyAbTYpHl M CIOpTa, TypU3Ma IS
COXpaHEHUs W YKPEIUICHUS 30POBbs, MCUXO(PU3MUECKOW TMOATOTOBKA M CAMOIOATOTOBKH K Oymymien
npodecCHOHATBHON IeATEeTLHOCTH, MOJYYEHNH HaBbIKa B OJTHOM W3 BRIOPAHHBIX BHJIOB CIIOPTA.

2 B pe3ysbTrare u3y4eHHs] AMCHUIIMHBI 00YYAIOIIMIACS JOJIKEeH:
Obnadams CIENyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:
VK-7.1, YK-7.2, VK-7.3, VK-7.4
Buame:
- HAYYHO-TIPAKTUYECKUE OCHOBBI (PHU3NUYECKON KYJIBTYPHI M 3J0POBOTO 00pa3a KU3HHU;
- BIHUSHUE O3JOPOBUTEIBHBIX CHUCTEM (PU3MUECKOTO BOCIHUTAHHUS HA YKpEIJIEHWE 3J0POBBS,
podUIAKTUKY TPOPECCHOHATBHBIX 3a00JICBaHUIN U BPEIHBIX IIPUBBIUCK;
- CIIOCOOBI KOHTPOJISI M OIEHKH (PM3MUECKOTO Pa3BUTUS U (PU3UUYECKON MOATOTOBICHHOCTH;
- TpaBWIa ® CIOCOOBl IUIAHUPOBAHHS HMHAMBUAYAJIbHBIX 3aHATHW Pa3IUYHOM LIETIEBOM
HaIpaBJIEHHOCTH;
- cnopruHble Tpaauuuu MXTU-PXTY um. JI.U. Menneneena.
Ymems:
- IO/ICPKUBATH JIOJDKHBIA YPOBEHb (PM3UUECKON MOTOTOBIECHHOCTH ISl 00ecTieueHrs OJHOIIEHHO
COIMATBHOM U MPO(ECCUOHATHHOM IEATETLHOCTH;
- HCIOJIB30BaTh OCHOBBI (PH3WYECKOW KYyJIBTYpPHI NJIi OCO3HAHHOTO BBIOOpa 310pPOBBECOEpEraronInx
TEXHOJIOTUH C Y4YeTOM BHEIIHWX M BHYTPEHHHMX YCIOBUM peanu3auuu MpodeccnoHalbHON
JIeSITCILHOCTH;
- CaMOCTOSTEIbHO 3aHUMAaThCs (PU3MUECKOHN KyJIbTYpPOU U CLIOPTOM;
- OCYIIECTBJIATH CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OpraHU3Ma M COOJI0/IaTh MpaBUiia TUTUEHBI 1
TEXHUKHU 0€30I1aCHOCTH;
- BBINOJHATh WHAMBUAYATHHO MOJOOpPAaHHBIE KOMIUIEKCHI MO (DM3UYECKON KYJIbTYype W Pa3IMUHBIM
BHJIaM CIIOPTAa;
- OCYIIECTBJISITh TBOPUYECKOE COTPYAHHMYECTBO B KOJUICKTHBHBIX (opMax 3aHATHNA (Pu3ndecKoi
KYJIbTYpOH U CIIOPTOM;
- BBITIOJIHATH MPUEMBI 3aITUTHI U CaMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.
Braoemw:
- CpEIICTBAMH M METOJIaMU YKPETUICHHS 3/I0POBbs, (PHU3NUECKOTO CaMOCOBEPIICHCTBOBAHNS,
- IOJDKHBIM YPOBHEM (DPU3UYECKOM TOITOTOBIEHHOCTH, JIJIsi 00€CTIeUeHUsI TIOTHOIIEHHOW COIMAIBHON 1
pohecCHOHANTBHOM IEATETLHOCTH;
- TEXHUYECKUMH ¥ TAKTUYECKUMH HaBBIKAMHU B OJJHOM M3 BUJIOB CIIOPTA;
- WCIIOJIK30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B MPAKTHYECKOUN ACSITEIHPHOCTU W TIOBCEAHEBHOM
JKU3HU
3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. OcHOBBI OCTPOEHUS 03JOPOBUTEIBLHON TPEHUPOBKU. TEOPETHUECKO-METOIMYECKHE OCHOBBI
¢buznueckoit KynbTypbl U croprta. CojepikareinbHble OCHOBBI 03/I0POBUTEIBHON (U3NYECKON KYIbTYphl U
cropta. OCHOBHbIE HANpaBJICHUS: 03J0POBUTEIbHO-PEKPEATUBHOE, 030POBUTEILHO-PEAOUINTALIMOHHOE,
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CHOPTUBHO-peabUIUTAIIMOHHOE, TurueHnyeckoe. [loBplieHne GyHKIMOHAIBHOTO COCTOSIHUS OpraHu3Ma U
¢uznueckoit noarotopaeHHocTH. CrocoObl periaMeHTanuu Harpy3ku: OU3KyIbTYpHO-03J0POBUTEIbHBIE
METOJUKH U cucteMbl. OCHOBHBIE (Da3bl 030POBUTEIBHON TPEHUPOBKU. OIEHKA COCTOSHHUS 370POBbS U
(¢u3nyecKoi MOArOTOBJICHHOCTH 3aHUMAIOIIMXCS (PU3MUECKON KylnbTypod U croproM. DyHKIMOHATBHBIE
poosl (UCC, AL, )KEJI u T.1.).

Paszoen 2. JIBuratenpHble BO3MOXHOCTHU YelloBeKa — BocnuTanue gusnueckux kauects. BOCK I'TO.
Metonuka opranuzauuu U npoBeaeHuss BuaoB ucnbiTanuid ['TO. Cucrema B3aumojeictBus B cdepe
(bu3uYecKol KyJabTypbl H cropta. BocnuTanue Qu3nUecKuX KayecTB, OOydaromuxcs (OTICIbHBIC
KayeCTBEHHbIE CTOPOHBI ABUTATEIbHBIX BOSMOXKHOCTEH YEJIOBEKA).

Paszoen 3. Metonuka opraHu3aliyd W MPOBEIEHUS CHOPTUBHBIX COPEBHOBAHUN U (DU3KYIBTYPHO-
MacCOBBIX MEPONPUITHNA. XapaKTepUCTUKA CIOPTUBHBIX COPEBHOBAHUN U (U3KYJIBTYPHO-MACCOBBIX
MeponpusTiuil. CHOpTUBHBIE COPEBHOBAHUS, MPOBOJAUMbBIE [0 OOIIENPUHATHIM mpaBuiaM. EnuHbIiL
KaJeHJapHbld IIaH (QU3KYIbTYPHBIX M CIOPTUBHBIX Mepomnpusatuii). OpraHusanusi CHOPTUBHBIX
Meponpustuil. Onumnuiickas xaptus. denepanbHble (ClielualbHblE, HAlMOHAJIbHBIE) 3aKOHBI CIOPTE.
Knaccudukanus cnoptuBHbIX copeBHOBaHMH. HpaBcTBeHHBIE oTHOIIEHUs B crnopre. Fair Play («YectHas
urpa») — Kak OCHOBa 3THYHOro mnoBeneHusi B cnopre. Kogekc crnopruBHoit stuku. Ilpodunaktuka
Hapymenuii crioptuBHOM 3Tuku. BAJIA. Komexkc BAJIA. MexnyHaponHas KOHBEHIMS O OopbOe c
JOTIMHIOM B CIIOpTE.

4 O0beM yueOHOM M CHUITHHBI

B CemecTtp
Bun yuebnoit paboTsl aKazeM. 1 2 3 4
Jacax
OO611ast TpPyA0E€MKOCTh AUCLHUIIIIUHBI IO 328 56 92 90 90
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ayIuTOpPHBIE 192 32 64 64 32
3aHATHSA
[Ipaxtuueckue 3ansatus (113) 192 32 64 64 32
CamocrositesbHast padora (CP) 136 24 28 26 58
KonrtakTHas camocTrositenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 135,2 23,8 27,8 25,8 57,8
JVCITATUTAHBI
Bujx uTOroBOro0 KOHTPOJIs: 3auer 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH
B actp CemecTtp

Bun yuebnoit paboTsl qacax I II I v
OO611ast TpPyA0EMKOCTh AUCHUIIIIUHBI IO 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ayIuTOpPHBIE 144 24 48 48 24
3aHATHSA
[Ipaxtnueckue 3ansatus (113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 43,5
KonrtakTHas camocTositenpHas pabota 0,6 0,15 0,15 0,15 0,15
CamMocTosATenpHOE N3YUCHUE Pa3/IeIOB 101.,4 17,85 20,85 19,35 43,35
JVCITATUTAHBI
Bujx uTOroBOro KOHTPOJIs: 3auer 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH
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5.2 IncuunjauHbl 4acTu, GopMUpyeMoii y4acTHUKaMHU 00pa3oBaTe/IbHbIX OTHOLIEHHUI (00513aTeIbHbIE

BapuaTuBHLIC )II/ICIII/IHJII/IHLI)

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«JIabopaTopHbBIN NPAKTUKYM [0 OPraHU4YecKOM XUMUM»

1 Heab AMCHMIVIMHBI — TMPUOOPETEHHE CTyJIEHTAaMH OCHOBHBIX 3HAHMM U HABBIKOB JUIf

OCYIICCTBJICHUA CUHTC3a OPraHNYCCKUX BEIICCTB.

L.5.

2 B pe3yabTaTe H3yYeHUSs] TUCHUTLIAHBI 00YYAIOLIUICH TOIKEH:
Obnadams cneayrOINIMMU KOMIIETCHIUSIME U WHIuKatopamu ux aoctwkenus: VK-1.1; YK-1.4; VK-

3nams:

e TEXHUKY O€30MaCHOCTH B JIAOOPATOPUH OPraHUYECKOW XUMHUH;

e IPUHIIMIIBI 6€3011aCHOTO OOpAIIeHHsI C OPraHUYECKUMU COEIUHEHUSIMU;

e METOJIbI U BUJIbI XpOMaTOrpaduu JUist ONpeIeIeHNsl COCTaBa PEaKIIMOHHON CMECH;

e TEOPETUYECKHE OCHOBBI CLIOCOOOB BBIACICHUS, OUUCTKH U UACHTU(PUKAIIMN OPraHUYECKUX BELIECTB;

 DKCIIEPUMEHTAJIbHbIE METOJIbl MIPOBEJCHHSI OPraHMYECKUX peaKkUuid, MPOTEKAIOUIUX MO Pa3IMYHbIM
MEXaHHU3MaM;

e OCHOBHbIE 00IIIM€ METOIMKH B3aUMHOMN TpaHCHOPMALIUU KJIACCOB OPraHUYECKUX COCTUHEHUI.

Ymemo:

e IPUMEHSTh TEOPETUUECKUE 3HAHMSI M DKCIIEPUMEHTAIbHBIE METOJIbl MCCIEIOBAHUS OPraHUYeCcKOM
XUMMHU TIPU pEeUICHUH MPoPecCHOHAIBHBIX 3a/1a4;

e chopmynupoBaTh mpobseMy u 0OOCHOBAaThH BHIOOpP MPHUOOPOB M IKCIEPUMEHTAIBHBIX METOOB
UCCIIeIOBAaHUS, IOCTABUTH 1I€JIM U 334U U HAMETUTh ITyTH UX JOCTUKEHUS;

e CUHTE3UPOBATh COEIMHEHUS 10 MPEII0KEHHOU METOIUKE;

e IPOBECTHU BBIJICTICHUE U OYMCTKY CUHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUYECKUX 3HAHUU IO
OPraHU4eCcKO XUMUU;

e BEIOMpATh PALlMOHAIIBHBIN CIIOCOO BBIJICICHUS U OYUCTKU OPraHUYECKOTO COEMHEHNUS;

e IIPEJICTABIIATH JIaHHBIE TAOOPATOPHOTO UCCIIEIOBAHUS B BHJIE TPAaMOTHO O(POPMIIEHHBIX METOIUK;

e IPOBOJMTH AHAJIN3 U KPUTUYECKU OIICHUBATh MOJYYEHHbIE SKCIIEpUMEHTAIbHbIE JJaHHbIE, 0000I1aTh
U JienaTh 00OCHOBaHHBIE BBIBO/IbI Ha 0a3e MPOBEAEHHBIX OIBITOB;

e BbIOpaTh c10co0 MACHTU(PUKAIIMN OPTraHUYECKOTO COEIMHEHUSI.

Braoemy:

e KOMIIJIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAIbHBIX METOJIOB OPraHMYECKOW XUMUU ISl pelIeHHUs
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

¢ DKCIIEPUMEHTAJIbHBIMU METO/IaMU IIPOBEJCHHSI OPraHUYECKUX CUHTE30B.

e OCHOBHBIMHU METOJAMH UJIEHTU(UKALIMN OPTaHUYECKUX COEUHEHUN

e IpreMaMu 00pabOTKU U BbIJIEICHHSI CHHTE3UPOBAHHBIX BEILIECTB;

3HAHUSIMM OCHOBHBIX 3aKOHOB OpraHMYECKOM XHMHMM JJIsl COJEp)KaTelIbHOM HHTEpIpEeTaluu

IMMOJIYYCHHBIX OKCIICPUMCHTAJIBHBIX PC3YJIbTATOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. «Ilpasuna u memoost pabomul 6 1a60pamopuu OPeaHUYECKOU XUMULY
1. TlpaBuna 6e3omacHoil paboThl B 1a00PATOPUN OPraHUYECKON XUMHUU
besonacHble mpuemsl 1 paBuiia paboThl B JIa0OPAaTOPUN OPraHUYECKON XUMUHU.

2. MeTo b1 paboThI B 1a00paTOPUN OPraHUYECKON XUMUU

O6mme ™eronsl paboThl B JabopaTopuu opraHudeckoidl xumuu. HarpeBanme. OxnaxaeHue.
[IepememuBanmue.
3. Jlaboparopnas nocyaa, o0opymnoBaHue U mpuOOpsHI

ITocyna, Han6onee yacto nmpuMeHsiemas B iaboparopuu. [Ipubops! A1 onpeneneHus TeMIepaTypsl

nmnaBneHus. Becol. Tepmomerp. Potophsriil ncnapurens. Pedpakromerp.

Pazoen 2. «Memoowr uoenmuguxayuu, ouucmru u 8bl0eeHUs OP2AHUYECKUX COCOUHEHULL)
1. Xpomatorpadus
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WNnentuduxanus opraHuyecKux BEUIECTB MOCPEICTBOM pa3iaudHbIX BuAoB xpomatorpaduu (TCX,
xpomatorpadust Ha Oymare, uoHooOMeHHas xpomatorpadus, BDIXX). I[Ipumenenne TCX s
UJCHTU(PUKAIIMN OPraHUYEeCKUX COEAUHEHHH. AcopOeHTHl M AM0eHThl, ucrnoiyibdyemble B TCX. Bribop
amoenTa. O6Hapyxxenue BeniectB. OOHapyxeHue BemecTB. Koadduuuent ynepxkupanus. Koapounuent
pacnpenenenus. Pabora ¢ kanuisipamu.

2. Merto1bl OUMCTKH KUAKUX BellecTB. [leperonka

DKcTpakuus, Uil U3BJICUEHMs (BBIACJICHUS) OPraHMYECKOro BEIIEeCTBA M3 BOJbL. DKCTPAKLUS C
ITIOMOIIIBIO JEJIUTEILHON BOPOHKHU. BBICyIMBaHME 3KCTPAKTOB ocymuTeneM. Ileperonka. Buasl neperonku
(bpakmonHa, BakyymMHasi, IEperoHKa ¢ mapom, Mpu aTMOCPEpHOM JaBJieHUH). BriCcymmBanue xKuIKOCTEH.
Ocymurenu. OmnpeneneHue TeMmnepatypbl KumeHuss M KodpduuueHta mnpenomieHus. DOpakiuuoHHAS
neperonka. Pabora ¢ punprpoBanbpHOM Oymaroid. OTroHKa pacTBOPUTEIIS.

3. Meroas! 0uMCTKN TBEpABIX BemecTs. [lepexkpucrammsanus

MeTtonpl OYMCTKM TBepIAbIX BemiecTB. Bosronka (cyOnumanwms). Temmneparypa BO3TOHKH U
TeMIlepaTypa IUIaBJIEHUs, Bo3roHswouerocs BemiectBa. [lpubop s Bosronku. Ilepeocaxnaenue.
[lepexpucramnuzanus. Otanbl nepekpuctaumzauuu. Ilondop pactBoputens. HacwlmieHHbIN pacTBOp.
l'opsiuee ¢unbTpoBanue, BakyymHas ¢uiabTpauusd. OnpenesneHue TemrepaTypbl IUiaBieHus. Temieparypa
IJIaBJICHUS CMEIIaHHOW ITPOOBI.

Pazoen 3. «Cunme3s opeanuueckux coeOunenui»

3.1 CunTesbt

Ilenu u 3a1a4um SKCIIEPUMEHTA B OpraHUYEeCKOM cuHTe3e. TeopeTnyeckue OCHOBHI Ipoiecca. Boioop
ycioBui peakuuu. Pacder cuHTeza. OOmue mnpaBuiia MOATOTOBKM M TPOBEACHUS CHHTE3a. TeXHHKa
6e3omacHoctu. [lpubop nns nposeaenust cunresa. [IpoBenenue ombita. KOHTpOdb 3a XOJOM pEaKIMH.
Boigenenue, ounmctka W aHanu3 npoAykra. CHHTE3bl BELIECTB Pa3IMYHBIX KIAaCCOB OPraHUYECKUX
coequHeHui. [IpoBeneHne 3KCrepruMeHTaIbHbIX METOJOB UCCIECIOBAHUS PEAKIIUH.

[IpoBenenue peakuuii, TPOTEKAOMMX 10 MEXaHU3MaM:

- HYKJI€0(DUIIbHOTO 3aMEIIEHUs — CUHTE3 IaJIor €HAIKaHOB;

- HyKJIEO(UIBHOTO MPHUCOEAMHEHUSI — CHUHTE3 CJIOXKHBIX 3(UpOB KapOOHOBBIX KHCIOT, aMUJOB
KapOOHOBBIX KUCJIOT, a30TCOAEPKAIIUX alIbJIETUIOB U KETOHOB;

- 3JEKTPO(UIBHOTO 3aMEIlEeHUsI B apOMaTHYECKOM DSy — peakluyd HUTPOBaHUS, OPOMHMpOBaHMUS,
Cy1b(pUPOBAHUS;

- peakuuii TMa30TUPOBAHUS U a30COUETaAHUS;

- peakiuii okuciaeHus (CUHTE3 aneToHa, 1,4-0eH30XuHOHA, OCH30MHOM KUCIOTHI) M BOCCTAHOBIICHHUS.

4 O0beM yueOHOI M CHUITHHBI.

. O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThl
3E | Akaj. 4. | AcTp.u4.
OO0uiasi TPy10€eMKOCTb AUCIIUNIJIMHBI 5 180 135
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlekuuun - - -
[TpaxTueckue 3anstus (113) - - -
Jlaboparopusie pabotsi (JIP) 0,89 32 24
CamocrosiTejibHAs paboTa 4,11 148 111
KonrakTHas camocrositenbHas padboTa 0.2 015
(AmmK uz VII ons 3au / 3au4 c oy.) 411 ’ ’
CamMocTosATenpHOE N3YUYCHUE PA3/IeTIOB JUCIUTIINHBI (U1u Opyeue 8uovl ’
. 147,8 110,85
camocmosamenbHou pabomao)
Buja uTOroBoro KOHTpoJIs: 3auér
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AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«HCcTpyMeHTA/IbHbIE METOABI GU3MKO-XUMHYECKOI0 AHAJIM3a B TEXHOJIOIMHU YJIEKTPOXUMHYECKHUX
NPOM3BOACTB

1 Heap QUCUMIUIMHBI — TPHOOpPETEHUE OOYJAIONTUMHUCS 3HAHMN W KOMIIETEHIUI 10 OCHOBHBIM
IpyINIaM UHCTPYMEHTAIbHBIX (U3UKO-XUMHUYECKUX U ¢uznyeckux MeronoB aHamuza (MUMXA), naubonee
LIMPOKO MPUMEHSEMBIX B IPOMBIIIJICHHOCTH U UCCIIEI0BATEIbCKON padoTe.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH :

Obaaoams cleayOIUMU KOMIIETEHIMSIMA U UHAUKATOPaMU UX JIOCTHKEHHUS:

YK-1.3; IIK-2.1; [1IK-2.2; I1K-2.3

3nams:

— T€OpETUYECKrE OCHOBBI MeTOJI0B UMXA;
- po1iecchl POPMUPOBAHUS AHAITUTUYECKOTO CUTHaJIa B pa3inuuHbix IMXA;
— paccMOTpEHHE NMPUHIIUIIOB U3MEPEHUN B CTaHJAPTHBIX IPHOOpPaAX;
— ocHoBbI MeTposiorun UMXA B cootBeTcTBUM ¢ pekomennanusamu UIOITAK;

Ymemo:

e TIPUMEHATh NPUOOPETEHHBbIE NPAKTHUUECKHE HABBIKU B NPO(ECCHOHATBHOM JEATEIBHOCTH JUIS
penieHuss KOHKPETHBIX aHAIMTUYECKUX 3a/1a4;
e TMPOBOJUTH OOOCHOBAaHHBIM BBIOOp METOAA aHAIM3a C Y4E€TOM Liejeil U 0coOeHHOCTEW JaHHOM

MPaKTUYECKOM 3a/1a4u;

e IIPOBOJUTH PacyeThl HA OCHOBE MPOBEACHHBIX NCCIEIOBaHUM;

e  IMPOBOJUTH METPOJOTHUECKYIO OLIEHKY PE3YJIBTATOB KOJIMYECTBEHHOIO XUMHYECKOTO aHAJIN3a
Braoemy:
OCHOBaMH METPOJIOTUYECKOU OLEHKH PEe3yJIbTaTOB KOJIMYECTBEHHOTO XUMHYECKOTO aHAJIN3a;
IIPUEMaMH HHTEPIIPETALUH PE3YIbTaTOB aHAJIN3a HA OCHOBE KBAJIMMETPUUECKUX OLIEHOK;
METO/IOJIOTUEH  MHCTPYMEHTAIbHBIX U (PU3UKO-XMMHUYECKMX METOJOB aHalu3a, LIHPOKO
HCIMOJIb3YEMBIX B COBPEMEHHON aHAIUTUYECKON MTPAKTUKE
3 Kparkoe coaepxxanue TUCUUILIMHBI
Pa3zoen 1. CriekTpanbHbIEe METOJIBI aHATH3A
Obmas xapakrepuctuka @XMA. OCHOBHbIE MCTOYHUKU MOTPELIHOCTEN pe3yabTaTOB aHalu3a U
cnocobbl ux oueHku. OrneHka mpenena oOHapyKeHUs C ucnojb3oBaHueM (opmynsl Kaiizepa u
CTaHJIaPTHOIO OTKJIOHEHHs] MUHUMaibHOro aerekrupyemoro curnaia no WIOITAK. Jluneitnsiii nuana3zox
onpezensieMbix KoHueHTpauui. CranaapTHbele oOpas3bl cocTaBa. OCHOBHBIE AHAIUTUKOMETPOJIOIHUYECKUE
XapaKTePUCTUKM METOJ0B U pEe3yJIbTaTOB aHajlM3a, CHOCOObl MX OICHKHU: Ipened OOHapyKeHMs,
KO3(G(UILMEHT 4YyBCTBUTEJIBHOCTH, I'PAHULBI JMANa30HOB ONPEIENIIEMbIX COAEPKAHUM, CEIEKTUBHOCTD,
MPELU3UOHHOCTb,  IPAaBUIBHOCTb,  O3KCIpPECCHOCTh.  Meromasl  mpoOooTOOpa,  pasfeneHus U
KOHIICHTPHUPOBAHUS BEILIECTB.

Metononorus @OXMA. Ilpuembl KOJWYECTBEHHBIX H3MEpeHUN (METoa TIpajgyHpOBOYHOMN
3aBUCHUMOCTH,. BHEIIHETO U BHYTPEHHET 0 CTaHJapTa, METO] J00aBOK). AHAIUTUUYECKUE U METPOJIOTHUECKHE
XapaKTePUCTUKU Pa3JIMYHbIX MHCTPYMEHTAIbHbIX MeToJ0B. [loHsATHE 00 arTecTOBaHHON METOIMKE.
[IpoGnemsl BeIOOpa MeTo1a ananuza. O6o0mensslie ceenenus o 'OCT P UCO 5725 (2002).

OO01as XapaKTepUCTUKA CIIEKTPAIbHBIX METOJIOB aHaM3a. Kinaccudukanus crieKTpaibHbIX METOJIOB
aHanuza. [lomyueHue XUMUKO-aHATUTHYECKOW HMHG(OpPMAIMU TpU B3aUMOJAECHCTBHU 3JIEKTPOMArHUTHOIO
U3JIy4eHUsl C BEUIECTBOM. ATOMHAas M MOJEKYJISIpHAsl CHEKTPOCKONHs. AOCOPOIIMOHHBIE U 3MUCCUOHHbIE
METO/Ibl AaHAIN3A.

ATOMHO-3MHUCCUOHHBIM CHEKTPAJIbHBIA aHAIN3. TeopeTHYecKkre OCHOBBI AaTOMHO-3MHCCHOHHOTO
CHEeKTpajibHOrO  aHanu3a. Vcrounuku Bo3OykJeHus coekTpoB. KauecTBeHHas XapaKTepUCTHKa
aHAJIMTUYECKOTO CUrHaja. IHTEHCUBHOCTD CHEKTPalIbHBIX JIMHUN KaK Mepa CoJiepaHus AJIEMEHTa B Ipooe.
@daxTophl, BIUAIOIINE HA MHTEHCUBHOCTb CIEKTPalIbHBIX JHUHUNA. CHeKkTpajabHble NPUOOPHI U CIIOCOOBI
perucTpanuy CHeKTpa. paciiu@poBKa 3MUCCHOHHBIX CHEKTPOB M HAECHTU(UKALUS DJIEMEHTOB MO HX
CreKTpaM. ATOMHO-3MHCCHOHHBIM aHAJIW3 C MHIYKTUBHO CBA3aHHOM Iuiasmoil. KonmyecTBeHHBIN aHAIN3.
ATOMHO-3?MHUCCHOHHAsl poToMETpus 1aMeHu. ['a30Bble IIaMeHa Kak BUJbl HU3KOTEMIIEPATYpHOH IJIa3MBbl.
biok-cxema miamennoro ¢potomerpa. Bo3MoXXHOCTH METO/Ia U €r0 OrpaHryueHUs.. AHUOHHBIA M KaTHOHHBIN
addexTer. ObIacTH TPUMEHEHUS.
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AToMHO-a0copOIMonHasi cnekrpomeTpus. OOmas XxapakTepUCTHKa METOJa U aHAIUTUYECKOTO
curHana. llornoimieHrne >M€KTPOMArHUTHOTO H3Iy4YeHHs CBOOOAHBIMU aToMamu. biok-cxema mpubopa.
HcTounnku MoHOXpoMatuyeckoro usnydeHus. CrnocoOsl aromuzanuu npoosl. CpaBHEHHE aHATUTUYECKUX
XapaKTEPUCTHK METOJIOB aTOMHOW a0COPOITMK U aTOMHOM SMUCCHH.

AHanuTudeckas  MOJIEKYJSIpHas  CHEKTpocKonus.  MeToapl  ONTHYECKOM  MOJIEKYJISIpHOU
CHEKTPOCKONUU. XapaKTepUCTUKa aHAJIMTUYeCKoro curraina. [lornouieHue 31eKTpOMarHUTHOTO U3JTy4eHuUs
MOJIEKyJIaMH. DJIEKTPOHHBIE TEPEX0/bl U CIEKTPHI MOTJIONMICHUS MOJIeKya. 3akoH byrepa-JlamOepta-bepa.
Mousipapiii k03 uument mnornomeHuss. CrnekrpodoToMeTpuyecKuid U (POTOMETPUUYECKUN aHAIU3.
OnTuMu3anus yCJIOBHM aHAIMTHYECKHX ompeaeneHuil. OTKIOHEHHS OT 3akoHa byrepa-JlamGepta-bepa.
Annaparypa ais CeKTpo- U ¢poTtomMeTpuyeckux uzMepeHuil. ToyHOCTh pe3ynbTaToB (POTOMETPUUYECKUX
onpenenenuit. Juddepennumansuas poromerpusi. MeToapl CIEKTPO(POTOMETPUIECKOTO TUTPOBAHUS.

Onyopumerpuueckuii  aHanu3. [lpupoma  aHAIMTHYECKOTO  CUTHAAa  (DIyoOpeclueHIHMH U
dbochopecnentiui. KBaHTOBBIM M SHEPreTHUECKHl BBIXOAbL. DAKTOPHI, BIUAIOINIME HA HHTCHCUBHOCTH
bayopecnieniuu. TeMrepaTypHOe U KOHIIEHTPAIIMOHHOE TyllIeHnEe (PiryopecteHny. 3epKajibHasi CAMMETPHUS
CIIEKTPOB MOTJIOIIEHHs U HciycKaHus (npaBuio JleBmnHa). 3akoH BaBunoBa. Cxema diayopumeTpuieckux
n3MepeHuil. BpiOOp NEpBUYHOrO W BTOPUYHOIO CBETOQMIBTPOB. ['paaynpoBodHas 3aBUCUMOCTb U
KOJINYECTBEHHBIN aHAJIN3.

TypOugumerpudeckuii U1 HePEIOMETPUUSCKUNA METO/Ibl aHaiu3a. PaccesHune cBeTa AUCTIEPCHBIMU
cucreMamMu. CBfA3b ONTHYECKOM IUIOTHOCTU JUCHEPCHON CHUCTEMBI C KOHILIEHTpAlMeW OIpeaensieMoro
BemecTBa. Koadduuuent myrnoctu cucreMsl. TeopeTuueckre OCHOBBI TYpOUIUMETPUN U HE(PETOMETPHUH.
VYpaHenue Panes. CpaBHMUTENbHas XapaKTEpUCTUKAa AHAIUTUYECKUX CHUTHAJIOB B TYpOUAUMETPUU U
Hedenomerpun. TpeOoBaHus, NPEAbIBIIEMbIE K HCIIOIb3YEMbIM aHAIMTUYECKUM PEAKLIUSM.

Pa3zoen 2. DnexTpoXxuMHUUECKHE METO/IbI aHAIHM3a

OOmiass xapaKTepUCTHKA IEKTPOXMMHUYECKMX METOJOB aHaliM3a MU UX Ki1accudukanus.
Knaccudukanus 31eKTpo 0B B 3JIEKTPOXUMUYECKUX METoAax aHanu3a. [lomnsipuzyemblie 1 HEMOIApU3yeMble
aneKkTpoabl. Mcnonb3yemble XUMUYECKUE U AIIEKTPOXUMHUYECKUE PEaKIH, TPeOOBAHUS, MPEIbABISEMbIE K
9TUM peakuusim. BozmoxHoctr DXMA.

Kongykromerpuss M KOHIyKTOMETpHYeckoe TUTpoBaHue. OOmias XapaKTepUCTHKa METOJa.
AHanUTUYECKUH CUTHAJ B KOHIYKTOMETPHUH. YJelibHas U SKBUBAJICHTHAs JEKTPOIPOBOJAHOCTh PacCTBOPOB
anektposnutoB. [loaBmwkHOCTH MOHOB. [IpsiMas KOHIYKTOMETpHS UM KOHIYKTOMETPUUYECKOE TUTPOBAHHE.
KpuBbie tutpoBanus. @akropsl, BIUSIOUIME HA BUJ KpUBBIX TUTpoBaHuA. llpuHuuMNuanbHas cxema
YCTAaHOBKM i1 KOHJIYKTOMETPUUECKHUX H3MEPEHM, HCIIOJIb3yeMble 3JIeKTpOJibl. Bo3MmoxHOCTH MeTona.
[Tpumepsl onpenenennii. BeicokoyacToTHOE TUTPOBAHUE. BO3MOKHOCTH METO1A.

[ToTeHrMoMeTpUsI M1 NOTEHIMOMETPUYECKOE TUTpOBaHUE. VIHIMKATOPHBIE AJIEKTPOBI U AJIEKTPO/IbI
cpaBHeHudA. lloTeHumanm »saeKkTpona Kak aHaIUTHUYEeCKMd curHain. Honomerpusd. J{OHHAaHOBCKMH U
¢ dy3uoHHbIN noTeHuanbl. Kitaccuukanns noOHOCEIEKTUBHBIX 3JIEKTPOI0B. YpaBHeHue Hukoibckoro-
OiizeHMaHa. MeToapl  KOJMYECTBEHHBIX ONpeAeNeHUu u  ycioBUs uUX npuMeHeHus. [Ipsmas
noteHuuomerpus (pH-merpus, noHomerpus). BosamoxkHoctu meroma. Mertonsl tutpoBanus. OOpaboTka
KPUBBIX TOTEHIIMOMETPUYECKOTO TUTPOBAHMSL.

Bonsramnepomerpudeckue Meroapl aHanuza. Kitaccuueckas mnomsporpadus. Ilonsipo-rpammbl.
WuTepnperanus nonsporpaMM. OCTaTOYHBIA U KOHJEHCATOPHBIA TOKH. YpaBHEHHUE MoJsporpaduyeckoit
BOJHBI  ['elipoBckoro-MnpkoBuuya. [loTeHnman TOJNYBOJIHBI KAaK  KA4ECTBEHHAs  XapaKTEpUCTHKA
aHAJIMTUYECKOro curHana. Beibop u HazHaueHue nossporpaduueckoro ¢ona. [lpenenpupiii 1uddy3noHHbIM
TOK KaK KOJIMYECTBEHHAasl XapaKTepUCTHKAa AaHAJIMTUYECKOTO CHUTrHalla. AMIIEPOMETPHUYECKOE TUTPOBAHHUE.
OOmiasi xapakTepuCTUKa METOJa M AaHAJIWTHUYECKOro curHaia. BpiOop ycnoBuil ammepoMeTpuyecKux
n3mepenuil. [IpuHnunuaneHas cxema aMmIepoMeTpudeckoro tTutpoBanus. Kpusbeie tutpoBanus. [Ipumepst
MIPAKTUYECKOIO UCIIOJIb30BaHUS METO/1a.

Kynonomerprueckuii MeTo1 aHanm3a

Knaccudukanus meto1oB KynoHoMmerpuu. KojinyecTBo 3/eKTpuuecTBa Kak aHAIUTUYECKUN CUTHAL
[Ipsimast  KynoHOMETpUs M KyJIOHOMETPUYECKOe TUTpoBaHue. PacueT KoiMuecTBa 3JIEKTPUYECTBA,
3aTpau€HHOT0 Ha JJIEKTPOXUMHUYECKyro peakuuto. KynoHomerpuueckoe tuTpoBaHue. BpiOop ToKa
anekrposnsa. [IpuHnIMNUanbHas cxeMa yCTaHOBKU JJIsi KYJIOHOMETPHUYECKOTo TUTpoBaHus. lIpakTuyeckoe
MPUMEHEHHE MeToJa. OJIEKTporpaBUMETpHYeckuii aHaim3. OOmas XapakTepucThKa MeETola |
aHAJIUTUYECKOTO CUTHAJIA.
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Pa3zoen 3. Xpomarorpaduueckre METOIbI

Obwas XapaKkTepuCcTUKa XpoMaTorpaQuueckux  METOJIOB. Teopernueckue OCHOBBI
xpomaTtorpauueckux MeTofoB. Xpomarorpamma. Ilapamerpsl ynepxkuBanus. KauecTBeHHass U
KOJIMYECTBEHHAsl XapaKTEPUCTUKU aHAJIMTHUYECKOIO CHrHajga B KOJOHOYHOM Xpomartorpadpuu. dusuko-
XMUMHUYECKHE OCHOBBI Xpomarorpagudeckoro mnpouecca. Knaccuduxamuss merofoB xpomartorpaduu Imo
arperaTHOMy COCTOSIHMIO (a3, 0 MEXaHU3My paszzielieHus u crnocoly odopmiienus mnporecca. CTeneHb
pasneneHuss U KpUTepuil celneKTUBHOCTU. Kputepmii pasneneHus. OnTUMHU3aNMs MPOIECCOB Pa3IeICHHS
cmeceil BeuectB. Koadduuuent pacnpenenenus. OcHoBHOE ypaBHeHHE xpomaTtorpaduu. CBs3b (opMbl
BBIXOJTHOM KPUBOI C M30TEPMOM pacnpeesieHrs B KOJOHOYHON xpomarorpaduu. Beicora, sKBUBajieHTHAs
TeopeTudeckoil Tapenke. Kunernueckas teopust xpomatorpadguu. YpaBHenue Ban-/leemrepa.

lNazoxkuakoctHass xpomarorpadus. OOmias xapakrtepucTuka Meronaa. llpuHnunuanbHas cxema
ra3zoBoro xpomarorpacga. YcTpoicTBO 1 Ha3HaYeHUE y3J10B xpomaTorpada. TpeboBanus, nperbsaBiIsieMble K
HENOJBWKHON U nojaBWXHOM ¢dazam. JlerexkTtopbl. Meroapl HIEHTH(PHUKAIUU BEUIECTB B Ta30BOM
xpomatorpadpuu. MneHTupuUKanus KOMIIOHEHTOB pa3fefiieMbIX CMeced € MOMOUIbIO Jorapu(MHUYECKUuX
MHJEKCOB ynepkuBaHus. CriocoObl KOJIMYECTBEHHOTO aHanu3a. [Ipumepbl MpakTUUeCKOro HMCIOJIb30BAHUS
ra3oBoil xpomaTorpaduu.

Kunkoctnas  xpomarorpadus. Kriaccuduxamuss MeTofoB  KHAKOCTHOM  Xpomatorpaduu.
OcoOennoctu BOXX. [IpunnunuanbHas cxema *KHAKOCTHOTO XpomaTorpada. Tumel gerekropoB B BOXKX.
Kunxocraoanacopobunonnas BOXKX. HopmanbHo-(a3oBbiii U oOpaiieHo-(ha30Bblil BapuaHTbl: COPOEHTHI,
ANIOGHTHI, paslenseMble BemecTBa. YpaBHeHue Hoxca. MeTtonsl UWISHTHU(QUKAUMU —BEIIECTB U
KonuuectBeHHOoro  aHanmza B BDOXX. Ilpumepsl  mpaxktuueckoro — ucnonb3zoBaHuss — BOXX.
PacnipenenurensHas Oymaxksass xpomarorpadus. KauecTBeHHas U KOJMYECTBEHHAs] XapaKTEPUCTUKU
aHasiuTuyeckoro curHana. OOGmacte npumeHeHus. ['emb-xpomarorpadus. IlogBuxHas M HENoABHXKHAS
¢a3zpl. OOuiee ypaBHEHHUE, OIHKCHIBAIOIIEE MIpoLEecC reib-xpomartorpaguu. Bo3MmoxHOCTH renb-
xpomatorpaduu. Ilpumepsl mpakTuyeckoro wucrnoJib3oBaHus. MoHooOMeHHass U MOHHas Xpomartorpadus.
TpeOoBanusi, TmpeabABIsAEMble K peakuusM HOHHOTO oOmeHa. (OcoOeHHOCTM HOHOOOMEHHOM
xpomarorpaduu. Koncranta moHHoro ooOmena. M3orepmbl moHHOro oOmeHa. KaTHOHHUTHI M aHMOHHTHI
Kosddpuuuent cenexruBnoctu. HMonnas xpomarorpadusa. biok-cxema HOHHOro Xpomarorpada.
Pa3nenstomniyie 1 KOMIEHCAIIMOHHBIE KOJIOHKU. AHATUTHYECKHE BO3ZMOKHOCTH METO/1A.

ABTOMATHYECKMM M aBTOMATH3WMPOBaHHBIM aHanmu3. [lpyrume weronael aHammsa. JluckperHbie
aBToMarnyeckue aHanuszatopel. [IpmHnmn nenctBus. HenpepblBHBIM NPOTOYHBIM aHAIW3 W MPOTOYHO-
WHKEKITMOHHBINA aHanu3. [lonarne 00 aHammThyeckod macc-crekrpomeTpur. CyIHOCTh MeToaa. AHaIu3
OpraHUYECKUX BEIIECTB. DJIEMEHTHBIN aHAU3.

4 O0beM yueOHOM TMCHMILTHHBI

. O0beM IMCUMIINHBI
Bua yueOHo# padoThl

3E | Akaj. 4. | AcTp.4.
O01mas Tpya0eMKOCTb JUCHHUIIJIMHbI 3 108 81
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,34 48,4 36,3
Jlexinm 0,45 16 12
[TpaxTueckue 3anstus (113) - - -
Jlaboparopusie padoTs! (JIP) 0,89 32 24
CamocrosiTeJibHAas paboTa 1,66 59,6 44,7
KoHTakTHas camocrosiTesnibHas paboTa

1,66
CamMocTosATEeNbHOE N3YUYCHHUE PA3/ICTIOB TUCITUTIIINHBI 59,6 44,7
Bu uTOroBOro KOHTpOJIs: 3ader c onleHKOM
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AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«MarepuajioBeieHr€e U 3aIUTA 0T KOPPO3UMN»

1. Heap nucuMnMHbI — NIPHOOpETEHUE CTYJEHTAMH 3HAHUH, MTO3BOJISIONINX OIICHUBATh MOBEJICHHE
MaTepUajJoB B YCIOBUSAX OHKCIULyaTallMH, JUIsI CaMOCTOSTEIbHOIO pELIEHUS BOINPOCOB, CBSI3aHHBIX C
BBIOOPOM MaTepuajoB 000PYAOBAHUS FJEKTPOXUMHUUYECKUX TPOU3BOJICTB.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00yYAIOLIUIICA JOJI/KEH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

VYK-2.2; VK-2.4; YK-2.10; T1K-2.1; TIK-2.2; TIK-2.3.

3nams.

- KJaccu(UKaIUIo, CTPYKTYpPY, COCTaB M CBOMCTBA MAaTE€PHAIOB M TIOKPBITUH, HUCIOJIB3YEMBIX, B
YaCTHOCTH, B TCXHOJIOIUAX IJICKTPOXUMUUCCKUX ITPOU3BOACTB;

- METOJbl MOJYYECHUS METAJUIMYECKUX, HEMETAINIMYECKUX U KOMIIO3UIIMOHHBIX TTOKPBITHIA;

- METOJIbl (PU3UKO-XMMHUYECKOTO BO3ACUCTBUS Ha MaTepHall ¢ LEJIbI0 MOBBIIIEHHS €r0 KOPPO3UOHHOM
CTOMKOCTH;

- MAapKUpOBKY MAarCpHajioB, HCHOJIB3YEMBIX, B YaCTHOCTHU, B TCXHOJOIHUAX IJICKTPOXUMUYCCKUX
MPOU3BOJICTB, 10 POCCUHCKUM CTaHAApPTaM;

- OCHOBHbIE KOHCTPYKIMOHHbIE M (YHKIMOHAJIbHbIE MaTepuaibl, IPUMEHSEMbIE B XUMUYECKOU
TEXHOJIOTUU ¥ XMMUYECKOM aIlllapaToCTPOCHUH;

Ymemo:

- panMoOHaJIbHO MOJO0OpaTh KOHCTPYKLMOHHBIM MaTepuan Juis JIEKTPOXMMHUYECKOTo Ipoliecca C
Y4€TOM METOJIOB 3alllUThl OT BO3MOXHOI'O BO3AEHUCTBUSI TEXHOJIOTHUYECKOM cpenbl, pecypcocOepekeHus 1
3alIUThl OKPYKAOIIEN CPEIbI.

Braoemy:

- METoJaMH OIIpeieJIeHUs] CBOMCTB MaTepualoB U IOKPHITUHM, HMCHONB3YeMBIX, B YaCTHOCTH, B
TCXHOJIOTUAX SJICKTPOXUMUYICCKUX ITPONU3BOACTB;

- JJaHHBIMM  JUI1  TPHUHATHS ~ KOHKPETHBIX TEXHUYECKMX peUIeHUH mnpu  pa3paboTke
AIIEKTPOXUMUYECKUX TEXHOJOTUH.

3. Kpartkoe cogep:xaHue JUCUMILTHHBI

Pazoen 1. Beeoenue. @usuxo-xumuueckue 0CHOBbL MAMEPUALOBEOEHUS.

MarepuanoBeieHie KakK Hayka: II€JIM, 33Jadyd W 3HauyeHue aucuuiiuHbl. OOmme TpeboBaHwMs,
MperbsABIsSEMble K MaTeprajiaM B 3aBUCUMOCTHU OT YCJIOBMM 3KCIUTyaTauuu. Pa3BuTue HayKu O MaTepualiax.
Ponb pycckux ydeHbIX B pa3BUTHM HayKu. JlocTkeHus: B 001acTy CO3/1aHUSI HOBBIX MaTEPUATIOB, TEXHUKO-
SKOHOMMYECKass JPQPEKTUBHOCTh MX MPUMEHEHHUS. 3HAUeHHE MaTepuajoB B Pa3BUTUM XUMHUKO-
TEXHOJIOTHYECKHX IIPOLIECCOB U 00eCIIeYeHNH UX 0€30MacHOCTH.

OcHOBHbIE TOHSTUS O CTPOEHUH, CTPYKTYpe MU CBOWCTBaX MaTepuaioB. MeToabl H3y4eHUS
CTPYKTYPBI U CBOMCTB MaTEPHAJIOB.

Crpoenue matepuanoB. OCHOBHbIE TUIIBI KpUCTAJUIMUECKUX penieTok. Kiaccudukanus kpucramios
[0 THUMAM CBSI3U. AHU30TpONUS CBOMCTB KpuctamioB. CTpoeHue peajabHbIX KpUCTALIOB. JledexTsl
peaIbHbIX KpUCTAIJIOB M HX BIMSHME Ha CBOMCTBa MeTauioB M ciuiaBoB. CBoicTBa JUCIOKALMM.
HuarpamMma  «IUIOTHOCTh  J€(EKTOB-IPOYHOCTHY.  Kpucramauzanmus  MeTalsioB M CIUIaBOB.
CamonpousBosibHas kpucramuinzanus. HecamonpousBosibHas Kpuctamiu3anus. AMop¢HbIE MaTepualbl.
AnnoTponuyecKkue MpeBpaleHuss METalIoB.

CpoiictBa MarepuanoB. Ilokasarenu cBoiictB. Kiaccudukanuss cBoiictB. MexaHuueckue,
¢busnyueckue, XMMUYECKUE, SKCITyaTallMOHHbIE M TEXHOJOTMYEeCKHe cBoWcTBa MmaTepuaioB. Ilokazartenu
MEXaHUYECKUX CBOICTB, OIpeneisieMble MIPH CTATUYECKUX MCIBITAHUSAX Ha pacTsbkeHue U u3rud. Metoisl
ompejesieHuss TBepIocTH MarepuanoB. [lokazaTenu MeXaHMYECKUX CBOMCTB, OIpeAesieMble IpU
JUHAMHYECKUX M LUKIMYECKUX UCTIBITAaHUSIX.

OCHOBBI TEOpHH CIUIABOB. J[MarpaMMbl COCTOSIHUS CILIaBOB. TepMHHBI U onpeaeneHus. Juarpammel
— «cocTaB-cBOMCTBO». Da30BbI COCTAB CILIABOB. 3aBUCUMOCTb MEXIY CBOMCTBaMM CIUIaBOB M TUIIOM
nuarpammsl coctosiHus. [Ipasuno H.C. Kypuakosa.

Pazoen 2. Memannuueckue mamepuanvi
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XKeneso u crnnaBel Ha ero ocHoBe. Cranu U uyryHsl. JKenesoyriaepoauctsie cruiaBbl. CTPYKTYphI
CIUIaBOB eJe30-yriepo. JuarpaMMbl COCTOSIHUS Kene30-1eMeHTHT. KoMnoHeHTsl, Ga3bl U CTPYKTypHbBIE
COCTaBJISAIOLIME CTAJIEH U OEJIbIX YYT'YHOB.

KoHcTpyKiimoHHBIE  METaNIMYECKUE MaTepuanbl. YTJIEpOAUCTbIE U JIETMPOBaHHbIE — CTaJH.
Knaccudukanus craneif, omnpeneiaeHue MOHATHS KadecTBa cTanu (TpeOOBaHMS K KauyecTBy). BnmsHue
yriaepoja U MOCTOSHHBIX (TEXHOJIOTMYECKHUX) MPUMECE Ha KayecTBO CTaJld, METOJbl YIYUIIEHHs KayecTBa
cTaiu (MOBBIIIEHUE €€ KOHCTPYKLMOHHOW MPOYHOCTH). BiMsiHHME Jerupyromux 3JI€eMEHTOB Ha CBOMCTBa
cranu. KoucTpykuuonnsle cranu. MHcTpymenTtanbHble cranu. Kraccudukanus — yriiepoaucTeiX U
JErupoBaHHbIX cTayield. MapkupoBka craneil YyryHsl u TBep/bie cruiaBbl. CBOWCTBAa M Ha3HAUEHUE YYT'yHa.
[Ipouecc rpaduruzanuu. YyryHsl cepble, Oenble, KOBKHE, BBICOKOIIPOYHBIE, HX CBOWCTBA, 001acTh
[IPUMEHEHUSI, MAPKUPOBKa.

Tepmuueckass oOpaboTka. Teopust U MpakTUKa TEPMHUUECKOH M XUMHUKO-TEPMUYECKOW 0OpabOTKHU
METaJJIOB U cIuiaBoB. [Ipupoja, MEXaHU3M U YCIIOBUS NPOTEKAaHUS CTPYKTYPHBIX MPEBpAIICHUN B CTAJH.
Buabr Tepmudeckoit 06padotku cranu: orxkur [ u Il poma, monHBIA ¥ HEMOJHBINA OTXKUT, HOpPMaJIM3AIUs,
3aKajika, OTIYCK. 3aKaJluBa€MOCTh M IPOKAJIMBAEMOCTh cTajeil. BiusHue Tepmuueckoil oOpabOTKM Ha
MeXaHW4eCKrue CBOMCTBa ctanu. dusnyeckre OCHOBBI XMMHKO-TEpMHUYECKON 00paboTku. Juddy3nonnoe
HACBIL[EHUE TOBEPXHOCTH CTalIM HeMmeTaiamMu. Buibsl u cnocoObl 1ieMEeHTaluuu. A30THPOBAHHUE CTaNH.
Huddy3nonnas Meramunzanus. oHHass XUMUKO-TepMHUUYecKas 00paboTKa.

[{BeTHBIE MeTaIbl M CIJIaBbl Ha UX OcHOBe. OOIIas XapakTEepUCTUKA U KJIAcCU(PUKALUI METHBIX
cruiaBoB. JlaryHu, OpoH3bI, MEJHO-HUKEJEBbIE cIulaBbl. OOIIas XapaKTepUCTHKA aJFOMUHHUEBBIX CIIJIaBOB.
JlepopMmupyembie aqlOMUHUEBBIE CIUIABbI, JIUTEHHbIE AJIIOMHHHEBbIE CIUIaBbl. OOIIas XxapakTepuCcTHKa
MarHueBbIX cIuiaBoB. Jlepopmupyemble MarHueBble cruiaBbl. JIWTeliHble MarHueBble CIUIaBbl. TUTaH U
CIUIaBbl Ha OCHOBE THUTaHA. BiusHue JErupyrolMX 3JIEMEHTOB Ha CTPYKTYpy M CBONCTBAa THUTaHOBBIX
CIUIaBOB. bepniunii U CIIIaBbl Ha €10 OCHOBE. TyroriaBKue METaJUIbI U CILUIaBbl HA UX OCHOBE.

[TopomikoBbie MeTAJIIMUECKHE MaTepHralibl. MaTepuaibl ¢ 0COObIMU 3JIEKTPUUYECKUMH CBONCTBAMHU.

Pazoen 3. Ocnogvr koppozuu memannos. Ipunyunst u Memoovl 3auumul 0m Koppo3uu

OcHoBHbIE ITPUUKHBI KOppo3unu MetamioB. [lokazarenu koppo3uu. Knaccudukanus Koppo3uOHHBIX
npoueccoB. Xumuueckas Koppos3us. ['azoBas kopposus. Kopposust B KHAKOCTAX — HEIJIEKTPOJIHUTAX.
OnekTpoxumuueckas Koppo3us. Kuneruka osnekrpoxumuyeckoid koppos3uu. Koppos3uss MeramioB B
YCIIOBUSAX TEXHOJOTUYECKUX CPeJl XUMUUYECKUX MPOU3BOJICTB.

[IpuHomnel u  MeToAbl 3alUTBl  OT KOppo3uH. KOppO3MOHHOCTOMKHE METAUIMYECKUE W
HEMETAINIMYECKHE MaTepuanbl. MeTobl 3allUThl MallMH M amlapaToB XUMUYECKHX IPOU3BOJCTB OT
Koppo3uu. MTHruOUTOpHl KOPpO3uu. DNEKTPOXUMUYECKAs 3alIUTa. 3allUTHBIE TOKPHITHS.

Pazoen 4. Hememannuueckue mamepuavi

Martepuansl Ha OCHOBE BBICOKOMOJIEKYNIPHBIX coenunHeHud. CTpoeHue M CBOMCTBA IOJUMEPOB.
TepmopeakTHBHBIE U TepMoIUIacTUYHbIE nojauMmepbl. CTpoeHue U cBoicTBa Iiactmacc. OCHOBHbIE
Pa3HOBUHOCTHU MPOMBILIUIEHHBIX NOJUMEPOB U IutacTMacc. ['a30HanoIHeHHbIE M1aCTMACCHhI.

OcoOeHHOCTH CTpPOEHUS, CBOMCTBA pPE3MHOBBIX MaTepHasioB. Pe3uHbl 00IIero HazHAaYeHUs,
CHelHalIbHbIE PE3UHbI U 00JaCTU UX MPUMEHEHHUSI.

Jlakokpacounbie matepuaisl (JIKM). OcnoBubie Buasl JIKM. Kpacku, maku, rpyHTOBKa, HIMATIICBKA.

Kepamuueckue wmatepuansl. KoHCTpyKIIMOHHAsl, MHCTpYMEHTAlbHAas M TEXHUYECKas KepaMHKa.
Heopraanueckoe crexno. Kmaccudukanms cTekona mo HazHadeHUI0 W oOmactu mpuMmeHeHus. CHUTaIbI.
I'padut. Acbect. CBoiicTBa 1 00JaCTH TPUMEHEHUS.

JlpeBecHble KOHCTPYKIIMOHHBIE MaTE€pPHAIbL.

AHTUOPUKIIMOHHBIE METAJUTMUECKHE U HEMETAJUIMYECKUE MaTeprabl.

Komno3zunmonnsie Marepuansl (KM). OOmas xapakTepucTHKa KOMIO3HIIMOHHBIX MAaTE€pHaJIOB.
HucnepcHo-ynpouennsie KM, cnoucteie KM, Bonoknucteie KM. Kommno3unumoHHbIe Marepualibl Ha
MeTajinyeckoil 1 HemeTayunueckoit ocHoBe. CAIl (crieueHHbIE alFOMMHUEBbIE IOPOILIKH ). APMUPOBAHHBIE
noJiMMepHble Matepuaibl. Kepamuueckre KOMIO3UIIMOHHBIE MaTepHUalibl. YTIIEPOIHbIE KOMIIO3UIIMOHHbIE
MaTepHabl.

[ToHSATHS O HAHOTEXHOJIOTUSAX, HAHOMAaTepHalax.

Pazoen 5. Dxonomuuecku 060cHo8aHHbIL 6bIO0P MAMEPUATIOB

Bb160p KOHCTPYKIIMOHHBIX MaTepuaioB JUIsi KOHKPETHOTO TEXHOJOrMYecKoro mpouecca. Bridop
MaTepuajgoB s OOOpYIOBaHUS AIIEKTPOXUMHUYECKMX Mpou3BOJCTB. Kpurtepum u anroputm BblOOpa
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KOHCTPYKIIMOHHBIX MaTEPHAIOB. DKOJOTHYECKAE U YKOHOMHYECKUE ACTIEKThI MATEPHUAIIOBEICHUS U 3aIIATHI
MaTepHUaIoB OT KOPPO3UHU.
4. O0beM yueOHOM THCHUTIIHHBI

O0beM TUCITUTIITHHBI
Buner yue6HOM paboThI
E ‘ Akap. 4. ‘ Actp..

OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 10 Y4eOHOMY IUIaHy | 3 108 81
KonTakTHasi pabora - ay1MTOPHbIE 3aHATHS: 0,9 32 24
Jlexmmm (JIek) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
KonrakTHas camocrositenbHas paboTa 21 0,2 0,15
CaMOCTOSTENbHOE U3YUYEHUE Pa3/IeiI0B AUCHUILIMHBI ’ 75,8 56,85
Bua konTpoJsi: 3ayer

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IIpoexkTHpOBaHHE MPOLECCOB U ANMAPATOB XUMHYECKOH TEXHOJIOT MM

1 Leab AUCHMIUVIMHBI - CYIIECTBEHHO PACIIUPUTH, CUCTEMAaTH3UPOBAaTh W HCIOJIH30BATH Ha
MPaKTUKEe 3HAHWH OCHOB THIPABIMYECKUX, TEIJIOBEIX M MAacCOOOMEHHBIX IIPOLECCOB XHMUYECKOH
TEXHOJIOTUH, MO3BOJISIOIIUX BBITYCKHUKAM OCYIIECTBIIATh HAYyYHO- MCCJIEI0BATEIbCKYIO U NMPAKTUYECKYIO
paboTy Ha IPEAIPUITUSIX.

2 B pesyabTrare u3dy4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIEIYIONUMA YHUBEPCATHHBIMU KOMIIETECHIIUSMH U WHIMKATOPAMU UX IOCTHUKEHUS:

VYK-2.1, YK-2.2, VK-2.3, YK-2.5, VK-2.6, YK-2.7, YK-2.8, YK-2.10, YK-4.2, TIK-1.1, [1K-2.3.

3nams:

- METO/Ibl pacyeTa TeIio- ¥ MacCOOOMEHHBIX anapaToB;

- OCHOBHBIC TIPUHIIHITBI OPTaHU3AINHY TTPOIIECCOB XUMUYECKON TEXHOJIOTHH;

- TUTIOBBIE MTPOIECCH XUMHYECKOW TEXHOJIOTHH, COOTBETCTBYIOIIHE allliapaThl M METOJIbI UX PACUETa;

- METObl COCTABJICHUS TEXHOJOTUYECKHX CXEM C HAHECEHUEM BCEX allapaToB.

Ymemo:

- COCTaBJISITh MaTE€pPUAJIbHBIE U TEIJIOBBIE OaJIaHCHI JUIsl CHCTEM I'a3-KUKOCTb;

- paccuMTHIBaTh MapaMeTPbl TEIJIO- 1 MACCOOOMEHHOTO 000PYAOBAHUS U HACOCOB;

- oAOUpaTh CTaHAApTHOE 000PYAOBAHKE, UCTIOIb3YEMOE B XUMHUECKON MPOMBILIIIEHHOCTH.

Braoemyo

- METOJ0JIOTHEN pacueTa OCHOBHBIX IapaMETPOB FMAPOMEXaHUUYECKHX, TEINIOBBIX 1 MaCCOOOMEHHBIX
MIPOLIECCOB;

- OCHOBaMHM MPaBUIBHOIO M0100pa TEII0O U MacCCOOOMEHHOTI0 000PyI0BaHNUS;

- METOJaMH COCTaBJICHUS TEXHOJOIMYECKUX CXeM M TIpaduyecKkoro M300paK€HUs] OCHOBHOTO
000pyI0BaHUA.

3 Kparkoe coaepxxanve TUCUUIIMHBI

Beeoenue. ®u3nko-xMMHUECKHE OCHOBBI U 0COOEHHOCTH YCIOBHM MPOBENEHUS ITpoLecca
pas3eneHus KUIKUX TOMOTEHHBIX cMecel pekTudukanueil. Onucanne IpUHIMITAATBHON CXEMBI
PEKTH(PHUKAIMOHHON YCTaHOBKM HETIPEPHIBHOTO neiicTBrst. CpaBHEHHE B 001aCTH MPUMEHEHHS HACAT0YHBIX
Y Tapelb4yaThiX KoJIOHH. [locTpoeHne paBHOBECHOW JIMHUU HAa OCHOBE MOJTyYCHHBIX HHIUBUIYATbHBIX
3a/IaHHMN.

Pazoen 1. Pacuém pexmuguxayuoHHOU KOJIOHHbL

1.1._Pacuém nacadounoii pekmu@uxayuoHHoU KOJOHHbl HENPePbleHO20 Oeticmausi (01 mpex
pazmepos Hacaoxu,).

MarepuanbHbiii  0amaHc KOJOHHBL. Pacuér MuHMManpbHOro W paboyero QuerMoBoro dmcia.
[Toctpoenune pabGoumx nuHUI. Pacuér ckopocTH mapoB U auameTpa KosIoHHBL OrmpeneneHUe BBICOTHI
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HAcaJKM M0 MOAU(DUIMPOBAHHOMY ypaBHEHHUIO Maccoornepeaayu. OmnpeneneHue oOLIero yuciaa U BbICOTHI
€IMHUII ITepeHoca. Pacuér ruipaBinyeckoro CONpOTUBICHUS HACAIKH.
1.2. Pacuém mapenvuamoul peKmugh)ukayuoHHOU KOIOHHbL HENPEPLIBHO20 OeUCEUs.
[IpenBaputenpHbIii BEIOOp Tapenok. MaTepuanbHblli OajlaHC KOJOHHBI. Pacdér MMUHMMAaIBHOTO W
pabouyero (aermoBoro yucia. Pacuer ckopocTu napoB u AuaMerpa KoioHHBL. [locTpoeHue pabounx JTMHUM.
Omnpenenenre BBICOTHI CBETJIOTO CJIOSI KUIKOCTH Ha TapesKke M Mapocoiep:kaHus 0apOOTaKHOTO CIIOS.
Pacuér xoaddummentoB maccoomnepeaaun, o01mero Yucia eauHuIl epeHoca, 3pdextuBHoct o Mapdpu.
Pacuér BbicoThl KOJOHHBI Ha ocHoBe KII/] mo Mpapdpu ¢ nmocrpoeHuem kuHeTHueckod JinHUU. Pacyér
TU/IPaBIMYECKOTIO CONPOTUBIICHUS KOJIOHHBIL.
1.3. Cpasnenue 0annvix pacuema Hacado4Hou u mapenvuamoti konionH. Conocmasienue OaHHbIX,
NONYYEeHHbIX NO NPOCPAMMAM KOMNBbIOMEPHBIX U PYYHBIX pACY4émo8. Bvibop KonioHHbl
Pa3zoen 2. Pacuém u 6b100p meniooomMeHHUKo8
Pacuér u BEI00Op TEMII00OMEHHUKOB 110 O0IIel CXeMe: -pacyueT TEIUIOBOM HAarPy3KH; - ONPEACIICHUE
TEIJIOBOTO PEKMMa U CPEAHEN IBUKYIIECH CUIIbL; - MPUOIMKEHHAs OLleHKa KO3 (DULIMEHTOB TEIJIO0TIauH,
ko3¢ duLmeHTa Teronepeaayu, NoBepxHocTH Fop; - BBIOOP THIIa 1 HOPMAJIM30BAHHOTO BapUaHTa
KOHCTPYKLUU; -ONpeIeTICHUE MapaMeTPOB KOHCTPYKIMH (HAaIIpUMep, AJIs KOXKYXOTPYOHOTO
TEIUI00OMEHHHUKA: Yyncia TpyO U Yuciia X0J0B, TuameTpa TpyO, AuaMeTpa Koxyxa, IOBEpXHOCTU
Ter1000MeHHHKA Fropw 1 JIp.); - comocTaBieHNEe OPUEHTUPOBOYHOM Fop 11 Fropw; - COMOCTaBICHUE TaHHBIX,
MOJIyYEHHBIX II0 MpOrpaMMaM KOMITbIOTEPHBIX M PYYHBIX pacUeTOB; -I'MIPaBIMUYECKUN pacyeT; - BEIOOD
ONTUMAJILHOTO BapuaHTa TEIJI00OMEHHHUKA.
2.1. Pacuér k0)XyXxoTpyOuaToro UCIapUTEIIs.
2.2. Pacuér xoHAeHcaTopa (KOXKyXO0TpyOUyaToro UiM IJIaCTUHYATOIO).
2.3. Pacuér nonorpesateiis (KOXKyX0TpyOUaTOro Wiy IIaCTUHYATOTO).
2.4. Pacuér XOJOIWIBHUKOB JHUCTUIUIATA M KyOOBOro ocTaTka (KOXKYXOTpyOuaThlX WM
IJIACTUHYATBIX).
Pazoen 3. I'uopoounamuueckue pacuémol
3.1 Pacuér ruipaBinyecKoro cornpoTuBIeHUs TpyOOTIPOBOIOB
3.2. Pacuér ontumanbHbIX TUaMETPOB TPyOOIIPOBOJIOB
3.3. Pacuér u nogbop HacocoB
Pazoen 4. I'paguueckoe oghopmnenue
TexHnonorunueckas cxema. PekTudukanuoHHasi KOJOHHA ONPEAEICHHOIO TUIIA C U300pakeHUEM
neTaneil KOHTaKTHBIX 3JIEMEHTOB, PACCUMTaHHbIX B paszzene 1.
4 O0beM yueOHOM TMCUUILTHHBI

O0bemM TUCUMIIIIMHBI
Buja yueOHo# padoThl
3E Axkan. | Acrp.
Y. 4.

O01mas Tpya10eMKOCTb JUCHMIIJIMHbBI 2 72 54
KonTakTHasi paboTa — ayANTOPHBIE 3aHITHUSI: 0,44 16 12
[Tpaxtueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHas paboTa 1,56 56 42
Konrtakthas camocrositensHas padota (AmmK uz VII onsa 3au / 0.4 03
3a4 ¢ oy.) 156 ’ ’
CamMocTosATenpHOE N3YUYCHHUE Pa3/IeTIOB TUCIUTLIINHBI (u1u Opyeue ’ 556 417
BUObL CAMOCOAMENLHOU pabomwl) ’ ’
Buja nTOroBoro KOHTpoOJIf: KypcoBoii npoekTt

AHHOTaNUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Teopernyeckas 3J1eKTPOXUMHUS»

1 Heap aucuumiMHbl — npuoOpereHue OOy4arolmIMMHCS 3HAHUM M KOMIIETEHUUH B oOnactu
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Hay4YHBIX OCHOB JJIEKTPOXMMHUYECKHX IIPOLECCOB, BKJIIOYasi PAaBHOBECHbIE M HEPABHOBECHBIC SIBJICHMS B
AJIEKTPOXUMHUYECKUX CUCTEMAX, a TAK)KE N3YUYE€HUE CTPOEHUS I'PaHUIlbl pasjena (a3 U MpoTeKaroX Ha Hell
AJIEKTPOXUMUYECKUX MTPOLIECCOB.
2 B pesyabTrare u3dy4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH
Obnadams cneayrONIMMU KOMIIETEHIMSIMU B HHIuKatopamu ux aoctwkenus: [1K-3.1, TIK-3.2, TIK-
4.1, 11K-4.2, 1IK-4.3.
3nams:
- OCHOBHbIE TOHSITUS WU OINPEAETCHUS TEOPETUYECKON 3JIEKTPOXUMMHU; THUIIBI SIEKTPOXUMUYECKUX
CUCTEM, UX COCTaBHbIEC YaCTU U CBOIICTBA,
- CTpOEHME TIpaHulBl pasfena (a3, a TakkKe MEXaHU3Mbl D3JIEKTPOXUMHUYECKHUX PpEaKlIMi, HuX
TEPMOJIMHAMUKY U KUHETHUKY.
Ymems:
— HaXxOJIUTh B3aUMOCBSI3b MEXIY MPUPOJON 3IEKTPOXUMHUUECKONW CUCTEMBI U MPOIECCAMU, KOTOPbIE
MOTYT B HEHl MpoTeKkaTb, MEXJy CTPOEHHEM TIpaHMLbl pasfena ¢a3 U MeXaHU3MaMU IMPOIECCOB;
MPaBUJIBHO COPMYIUPOBATH 3a/1a4y MPU MOCTAHOBKE AIEKTPOXUMUYECKOTO HCCIEA0BAHUS U pa3paboTaTh
IIyTh €€ PelleHus.
Braoemy:

— TEXHUKON U3MEPEHUI PaBHOBECHBIX U HEPABHOBECHBIX APAMETPOB IEKTPOXUMHUECKUX
MIPOLIECCOB; METOJaMU aHAJIN3a PE3Y/IbTATOB ONPEEIICHUS TEPMOJMHAMUYECKUX XapaKTEPUCTUK
MIPOLIECCOB;

— TEXHUKON U3MEPEHUI KMHETUKH 3JIEKTPOXUMHUYECKUX MTPOLIECCOB; METOJaMH aHAJIN3a PE3y/IbTaTOB
OTpe/eNIeHUs] KHHETUYECKMX XapaKTEPUCTUK MPOLIECCOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Beeoenue. Ocnognvle nonsamus snekmpoxumuu. 3axonvl Papaoest

1.1. TlpemMer u coaepx)aHWE DIEKTPOXMMHUH. 3alaydl JTUCHUILIMHBL. Ponb snexkTpoxumuu B
COBPEMEHHOM Hayke U TexHHKe. OCHOBHbIE TOHATHS.

1.2. Kimaccudukanusi TpoBOTHUKOB M IPOXO0KICHNE IMMOCTOSTHHOTO AJIEKTPUYECKOTO TOKA Yepe3 IIETIb,
BKIrOgaron(yro npoBoaHuku I u Il poga. KaTtonHble n aHOIHBIE peakIUn.

1.3.  OcHOBHBIE THUIBI JJIEKTPOXUMHYECKHUX CHCTEM. OJEKTPOJU3 KaK OKUCIUTEIHHO-
BOCCTaHOBUTENbHBIN Iponecc. Kiaccupukanus 31eKTpoAHBIX peaKiuil.

1.4. 3akonsl @apanes. Yucno dapazes. Beixon no Toky. Kynonomerpsi.

Pazoen 2. Tepmoounamuka snekmpoxumuieckux cucmem

2.1. DneKTpoXMMHUYECKUM MOTEHLHad U 3JIeKTpoXuMuyeckass cBoOoaHast sHeprus ['nbo6ca. CBs3b
paBHoBecHOU D/IC 3eKTpOXUMUYECKOH LIeTIH ¢ MaKCUMaIbHON paboToi 1 u3MeHeHueM sHepruu ['nboca.

2.2. VYpaBuenus Hepucra. Bomopoanas mkama 537I€KTpOAHBIX MoOTeHIUanoB. CraHmapTHBIC
noTeHuuansl. Knaccugukanus 351ekTpo10B. DIEKTPOAbl CPABHEHUS.

Pa3zoen 3. Cxauxu nomenyuana na ¢pazosvix epanuyax

3.1. Ckauku mnoTeHuMana Ha (a30BbIX IpaHunax. [lOBEpXHOCTHBINA, BHEIIHUNW U BHYTPEHHMM
noTeHuuanel. Bonbra- u rampBaHu-noreHuuansl. OJIC Kak cymMMma rajibBaHU-NOTEHIIMAIOB M BOJIbTA-
MOTEHIIUAJIOB.

3.2. YcioBusi paBHOBECHsI MKy KOHTaKTUpYyomuMu (pazamu. YpaBHeHue HepHcra yist ranpBaHu-
MOTEHIIMANIA.

Paszoen 4. HepasHogecuvie aenenus 6 pacmeopax 31eKmpoiumos

4.1. Iuddy3us u murpauus noHoB. YpaBHenue Hepucra—Dumreiina. Juddy3snonnsiii noreHuuman:
€ro OlIEHKa U yCTpaHEHHUE.

4.2. VYnenpbHas M SKBUBAJICHTHBIE 3JIEKTPONPOBOIUMOCTU. I[IOABMKHOCTU HOHOB. AHOMaJbHas
MOAB’KHOCTh MOHOB BOJIOPO/1a U THPOKCUJIA.

4.3. Yucna mepeHoca W METOABl WX OMNPENCNICHHsS. 3aBUCUMOCTh YHCEN TEPEeHOca OT COCTaBa
3JIeKTpoJInTa. banaHc KaToAHOTO U aHOJHOTO MPOCTPAHCTB IEKTPOXUMHUECKOHN STUEHKH.

4.4. DneKTponpoBOAHOCTh HEBOJHBIX PACTBOPOB, PACIUIABOB U TBEPABIX AIEKTPOJIUTOB

Pazoen 5. Jsotinou snexkmpuueckuii croti ([OC) nHa epanuye medxncoy 31eKmMpoOOM U pacmeopom
eKMpoaUma

5.1. Mexanusm oOpazoBanust u npupoga JIC B 37IEKTPOXMMHYECKUX CHCTEMaX: BOSHHUKHOBEHHUE
JIOC 3a cuér mnepeHoca 3apsHKEHHBIX YacTUI] 4Yepe3 Mex(a3Hyl0 TpaHUIly IpU YCTaHOBIIEHUU

115



AJIEKTPOXUMHUYECKOTO paBHOBecHsa. VOHHBIM CKa4OK NOTEHLMana; HYJIEBbIE pPACTBOPHl W IMOTEHLIMAT
HYJIEBOTO 3aps/ia; pallMOHaIbHas (MIPUBEACHHAs) IIKaJla AJIEKTPOIHBIX IOTEHIIUAJIOB.

5.2. O6pazoBanune [ID2C 3a cuér mojBeneHUs 3apsAa0B OT BHEIIHETO MCTOYHUKA TOKA; HACAIBHO
MOJISIPU3YyEeMbIE U HEMOJIsIpU3yeMble A1eKTpoabl. Tok oOMeHa.

5.3. SBnenust ampcopbumm mpu odbpazoBanuu JIC. O6pazoBanme [IDC 3a cuér cnerudpuyeckon
a7copOLK MOHOB U MPEANOYTUTEIHLHON OPUEHTAIIMH MOJISPHBIX MOJIEKYJ PACTBOPUTENS M PacTBOPEHHBIX
BEIIECTB.

5.4. DnexTpOKanWUISIPHBIN METOJT U3Yy4EeHUs ABOMHOrO 3eKTpuueckoro cios. [loBepxHoctHas ¢asza
1 OTHOCHUTEJIbHbIE TOBEPXHOCTHBIE U30bITK HOHOB; CBSI3b MOBEPXHOCTHBIX N30BITKOB HMOHOB CO CBOOOIHBIM
3apsA0M KOHTakTUpyromux ¢a3. M3mepeHrne NorpaHuYHOro HaTSDKEHUS Ha XKUAKHX 3JIEKTPOJaX; OCHOBHOE
ypaBHEHHUE AEKTPOKAMUIUIBIPHOCTH; afacopOimonHoe ypaBuenue ['u66ca u 1-e ypapHenue Jlunmnmana.

5.5. BnusHue  KOHLEHTpAalUMU  TMOBEPXHOCTHO-HEAKTUBHOTO M  [OBEPXHOCTHO-AKTHUBHOTO
AJIEKTPOJIUTOB Ha 3eKTpokanwusipayio kpuByro (OKK). Brnusaue cnemmduyeckoi aacopOruu MOHOB U
MIOBEPXHOCTHO-aKTUBHBIX opranndyeckux BemiectB Ha OKK, mMoBepXHOCTHbIE U30BITKH HOHOB U
pacmpenenenue norennuana B J19C.

5.6. EMkocTh Mex(a3HOI TIpaHHIBI pasiena 3JIeKTpOoJ | pacTBOP 3NEKTPOJIUTA. DKBUBAIEHTHBIE
anekTpudeckue cxembl. Metoapl uzydenus J19C.

5.7. Mopenu IDC T'enbmroisua, I'yu-UYsnmena, lltepna u 'pama. JlocTtonHCTBa ¥ HENOCTATKU 3TUX
MOJIEJIEH.

5.8. IlpencraBnenne o JADC kak o mIOoCKOM KoHzaeHcaTtope; y4ér nuddysnoit mpupoast IIC;
npupojaa U 3apsan miotTHoro u guddysHoro cinoés no llrepny. Monenu I'pama (¢ yuérom u 6e3 yuera
JMICKPETHOM MPUPO/IBI 3apsiia ciennuuyuecku aacopOupoBaHHBIX HOHOB).

5.9. YpaBuenue [lyaccona—bonbumana. O0miee BhIpakeHHE I MOTEHIIMANIA BHEUTHEH MIOCKOCTH
['enbMrombIa; 4acTHOE U NpeeibHbIC BeIpakeHU. DddexTuBHas TommuHa 11(QPy3HOTO CIOSL.

Pa3zoen 6. Hepasnosechvie s1exkmpooHvle npoyeccyl

6.1. BBegeHnue B 271€KTPOXUMUYECKYIO KHHETHKY.

6.2. Omnpenenenne NEPEHANPSHKEHHUS U TOJISIpU3aiii. PaBHOBECHBIN M CTAIMOHAPHBIN TOTEHITHAITBI
anekrpona. Ilonsatue 06 0OpaTUMBIX M HEOOpAaTUMBIX AeKTpoaax. IIpu3Haku ycTaHOBIIEHUS B CHCTEME
PaBHOBECHOTO NOTEHLHMaNa. 3HAKU NEpeHaNpsDKeHUs U MoJispu3auuu. MeToipl onpeeneHus noTeHana
AJIEKTPO/IA MO TOKOM.

6.3. OCHOBHbIE CTaIuU JIIEKTPOXUMHUYECKOW peakiuu. lloHsATHe O IUMUTHpYIOIIEH CTaguu U
CTEXMOMETPUYECKOM YHUCIIE CTAANU (Ha MpUMEpPE peakiuy BbIIEICHHS BOJOPO/Ia U3 KUCIIBIX PACTBOPOB).

Pazoen 7. Jlugpgysuonnasn kunemuxa

7.1. CymmapHbIil IOTOK U ero coctapisitonire. CBsi3b CyMMapHOIO INOTOKAa € IJIOTHOCTBIO TOKA.
Judpdy3noHHBIN, MUTPALIMOHHBIA U KOHBEKTUBHBIN MOTOKU.

7.2. lIlepswiii 3akoH @Puka. Kospduument muddysun. I[loaBMKHOCTH HOHOB, €€ CBS3b C
ko3¢ punuentom nuddysuu (ypasHenue HepHcra—OiiHiTeiiHa).

7.3. PacnpeneneHue KOHUEHTPALMU B MPUAIEKTPOJHOM CJIO€ MpU CTauuoHapHOW mud¢y3uu.
OddextupHas TtommmHa Auddy3nonHoro cuos. IlpeaenbHas TUIOTHOCTH, ToKa. KoHIeHTpanus y
MMOBEPXHOCTH DJIEKTPOJa, (U3MYECKUN CMBICT OSTOW BenWYWHBL [IpenenpHbII TMOTOK W TMpeiesbHas
IUIOTHOCTh TOKa B pPAacTBOpe € HU3OBITKOM MHIAU(PPEPEHTHOTO JJIEKTPOJIUTA IPU ECTECTBEHHONW U
BBIHY)KJICHHOW KOHBEKIMHU. Bpamaromuiicss JTUCKOBBIM 3J€KTpoA. YpaBHeHHe JleBnua. ¥YcTaHOBIEHHE
T Gy3MOHHON MPUPOABI MIPEEIHHOIO TOKA U onpeaesnenrne ko3dduunenta nuddy3un MOHOB C TOMOIIbIO
BpAIIAIOIIErocs TUCKOBOTO 3JIEKTPOIA.

7.4. BnusiHue MHUrpauy MOHOB Ha BEJIMUUHY MPENENbHOrO TOKa. TOUHBIA M NMPUOIMKEHHBIN METObI
yuéra murpanuu Ha npumepe psga monenbHbiX pactBopoB (HCI, KCIHHCI, NayS>0g). SBnenue sx3anpraiuu
MUTPALMOHHOIO TOKA.

7.5. Iuddy3nonHoe nepeHanpsHKeHue Py AIEKTPOOCAKICHUN U aHOJHOM PAaCTBOPEHHH METAJIIOB.
VYpaBHEeHHE TOJSIPU3AIMOHHON KPUBOM ISl KATOMHBIX M aHOJTHBIX PEAKIIMH B OOPATUMBIX OKHCIUTEIBHO-
BOCCTAHOBUTEJbHBIX CHCTEMAaX M IpH OOpa3oBaHMM M pacTBOpeHHMH amainbraMm. [loTeHuman u TOK
nostyBoJiHbl. [lanenue notenuuana B auddyznonnom cioe. Poib yricen nepexoca.

7.6. Hecranmmonapuas muddysus. [uBepreHmuss cymmapHOTO moToka. Bropoil 3akon dPwuka.
W3MmeHeHHs] KOHLEHTPAaLUMU BO BPEMEHM U YCIOBHUSA, NMPU KOTOPHIX OHHM BBIPAXKAIOTCS BTOPBIM 3aKOHOM
duka.
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7.7. HecrtammonapHas muddy3us B MOTEHIUOCTATHYCCKUX YCIOBUAX. [ paHUYHBIC YCIOBUS H
pellieHre ypaBHEHUs BTOporo 3akoHa duka B ciydae IIOCKoro anekrpoxaa. IIpoduin koHueHTpanui u
3aBUCHUMOCTbD MPEAETBLHOrO TOKA OT BPEMEHHU B CiIydae HecTalHOHApHON MU y3UH K IUNIOCKOMY 3JIEKTPOLY
B INOTEHIIMOCTATUUECKUX YCIIOBUSX.

7.8. Hecranumonapnas nud@dy3us B NOTEHIUOCTATUYECKUX YCIOBHUSAX K CHEPUUECKOMY 3JIEKTPOLY.
OcHoBbl Ki1accuyeckoi nossiporpaduu. @akTopsl, BAUSIONINE HA BEIMYUHY MIPEAEIbHOTO TOKA. YpaBHEHUE
WnbpkoBuYa JUisi MIHOBEHHOTO M CpPEIHEro TOKOB (BBIBOJ). YpaBHEHUE NOISpOrpaduyeckoil BOJHBI
I'eiipoBckoro—MnpkoBuya (BeiBOM). IlpuMenenue mnosgporpaduu i aHATUTHYECKUX LEde W Juis
UCCIIEIOBAHUS KHHETUKHU AJIEKTPOXUMHUYECKUX PEAKIIHM.

7.9. HecranumonapHas aud@dysuss K IJIOCKOMY 5JEKTPOAY B TaJbBAaHOCTATUYECKUX YCIOBHSIX.
['pannuHble yCIOBUS M pEUIEHWE YPAaBHEHUS BTOpOro 3akoHa Puka B ciaydae IUIOCKOTO 3JIEKTpoja.
Pacnpenenenrie KOHUEHTpalMud B OPUNIEKTpOJHOM 30He. YpaBHeHus Conpa u Kapaornmanosa.
XPpOHONIOTEHIIUOMETPHSL.

Pazoen 8. Inexmpoxumuueckoe nepenanpsdicenue

8.1. OcHOBHbIE YpaBHEHMsI TEOPUHU 3aMEUIEHHOTO pas3psiia. DJIeKTpoHHble TepMbl. COOTHOIIEHHE
bpencrena—Ilonsnu—CeméHoBa M MPaBOMEPHOCTh €r0 NPUMEHEHHUS Uil PAcCMOTPEHUSI KUHETHUKH
AJIEKTPOJHBIX MPOLECCOB. BiMsHME CKauKOB MOTEHIMajla B 00JacTH MeX(a3HOW TpaHUIl U PabOThHI
crenupuueckoi aacopoLuy Ha U3MEHEHHE CTaHIAapTHOM AIeKTpoXxuMHuueckoi sHepruu ['mb6ca u sHeprumn
aKTUBALlMM KAaTOJHOM W aHoAHOU peakuuil. Koadduumentsr nepenoca. OObIYHBIN, 0€3aKTHUBAIMOHHBIN U
0e30appepHbIil  pa3psia. VcTuHHas, reTeporeHHass W H3MEpPEHHas KOHCTaHThl CKopocTd. DakTopsl,
BIIUSIIOLME HAa KOHCTAHTBI CKOpOoCcTU. Tok oOMeHa. YpaBHeHHe DosibMepa, €ro 4acTHbIE CIIlydau MPU MajbIxX
1 OONBIIMX TIEpEeHANpsOKeHUsIX. YpaBHeHue Tadens. YpaBHEHHS YaCTHOW W TMOJHOW MOJIIPU3AIIMOHHBIX
KPUBBIX.

8.2. BeiBoa u aHanu3 ypaBHeHUs1 @pyMkuHa. @akTOpBl, BIUAIONIME HA BEJIUYHHY
AIIEKTPOXUMHUYECKOTO MEePEHANPSIKEHNUS.

8.3. BausHue nmpupoasl MeTalia 3J€KTpOoAa W NMPUCYTCTBUS B PACTBOPE IOBEPXHOCTHO-AKTHBHBIX
MOHOB Ha NEepeHaIpsHKeHre BblJeNieHus: Bojopoa. Biusuue pH Ha nepeHanpsbkeHue BbIIEICHUS BOJAOPOAA
B pacTBOpax ¢ MOCTOSIHHOM MOHHOM CHJIOW U B PACTBOPAX YUCTBIX KUCIOT U OCHOBAHUU.

8.4. Binusuue aacopobuuu [IAB Ha KMHETHUKY 3J€KTPOBOCCTAHOBJIEHHUS HOHOB METauioB. Dddekt
Jlomkapésa. IlpenenpHblil aacopOUMOHHBIA TOK. llperncraBieHne O BBIPAaBHHBAIOMIMX J00aBKax M
MEXaHU3Me UX JEHCTBHUS.

8.5. KuHeruka »JIEKTpOBOCCTAHOBJIEHHMS aHHOHOB Ha mpumepe mnepcyiabdpar-uoHa. dopma
MOJISIPU3aLlMOHHON  KPUBOM, BIUSHUE NPUCYTCTBUS MHIU(POEPEHTHOrO 3JIEKTPOJIUTa Ha KUHETHKY
BOCCTaHOBJIeHUS nepcyibdar-uona. McnpasienHslie TadeneBCcKue 3aBUCUMOCTH.

Pazoen 9. Kunemuxa cnodchvix 21eKmpoxumudeckux peaxyuil

9.1. DnekTpoXuMHUYECKHE peakUuu C MOCIeI0BaTeNbHBIM IEPEHOCOM HECKOJIBKUX 3JIEKTPOHOB.
BriBo ypaBHEHMIT YacCTHOW W TIOJIHOM TOJIAPU3AIMOHHON KpuUBOH (0e3 yuéra ABOMHOCIOWHBIX d()(EKTOB).
[Tonnelil Tok oOMeHa. Kaxymiuecst ko3 puireHTsl nepeHoca.

9.2. DIEKTPOXUMHUYECKHE TTPOIIECCH] B YCIOBHIX MEIJICHHON XUMHUYEeCKOU peakiuu. Knaccudukarus
XUMHUYECKUX CTaJWil. YpaBHEHHUE NOJIAPU3ALMOHHON KPUBOW B Cllydae 3aMEUICHHOW Te€TepOreHHOU
peakuuu. Ctaaus peKOMOMHAIMU B peaKlUU KaTOJHOTO BBIJEJIEHUS BOJIOPOAA, €€ BIMSHHUE Ha CKOPOCTh
AJIEKTPOXUMHUYECKOTO MpoIiecca.

9.3. DNIeKTPOXUMHUYECKHE PEAKIIMH B Cllydyae MEAJIEHHOW XUMHUUYECKON peakiuuu B 00bEME pacTBopa.
Bmusane pH pactBopa Ha momsporpaduyeckoe BOCCTAHOBJICHHE MUPOBUHOTPAAHONW  KUCIIOTHI,
MIPE/ICTAaBICHUE O PEAKIIHOHHOM CJIOE.

9.4. 3aKkOHOMEpPHOCTH CMEIIaHHOW KMHETUKHU. BbIBOA ypaBHEHUs ais OOIIEro nepeHanpsiKeHus B
Cllydasix 3aMeJUIEHHOCTH AU(PPY3MOHHON CTaJMU U CTAAUU paspsaia. DNeKTpoXxuMudeckas U AMPpPpy3uoHHas
COCTaBJISAIOLIME CYMMapHOTO IEPEHAIIPSKEHHUSL.

9.5. 3aBUCUMOCTb CKOPOCTH JJIEKTPOXMMHUYECKOW pEaKUHMH OT Temmeparypbl. VMctuHHas sHeprus
aKTUBALMK DJIEKTPOXUMUYECKOM peakiuy, MpUHIHUIHAIbHAS HEBO3MOXHOCTh €€ OIpeleieHUus B
COOTBETCTBUU C YypaBHeHHEM Appenuyca. Tepmoauddy3nonHbslii noteHnman. Kaxymascs sHeprus
aKTUBALUU JIEKTPOXUMUYECKON peakLnu.

4 O0beM yueOHOM TMCHMILTHHBI

117



Cemectp

Bcero
Bun yae6noit paboThl 4
3E Axan. 3E Axan. 3E Axan.
9. 9. 9.
OO61asi TpyI0€MKOCTh UCIUTUTHHBI 11 396 4 144 7 252
KonrakTHasi padoTa — ayIuTOpPHBIE 3,56 128 | 1,78 64 1,78 64
3aHATHS:
Jlexuu 1,78 64 0,89 32 0,89 32
[TpaxTnueckue 3anstus (113) 0,44 16 0,22 8 0,22 8
Jlaboparoprsie padots! (JIP) 1,34 48 0,67 24 0,67 24
B TOM 4HCIIe B popMe MPaKTUICCKOM 1.34 48 0,67 24 0.67 24
IO ATOTOBKH
CamocrosiTeJibHAas padoTa 6,44 232 | 2,22 80 4,22 152
KonTakTHas camocTosTenbHas padoTa 0.4 0,4
6,44 2,22 4,22 152
CaMOCTOSATEIBbHOE U3YUCHHUE Pa3/ieiioB 2316 79 6
JTUCIUTLIAHBI
Buabl KoHTpOJIA:
3auer ¢ OlleHKOM - +
JK3aMeH 1 36 - - 1 36
KoHTakTHas paboTa — TpPOMEKYTOYHAsS
0,4 - - 0,4
arTecTanus 1 1
[ToaroroBka K 3K3aMeHy. 35,6 - - 35,6
3auer ¢
Buja nToroBoro KOHTpOJIsi: . OK3aMeH
OlIEHKOT
Beero CemecTtp
Bun yae6noit paboThl 4
3E | Actp. | 3E | Actp. 3E AcTp.
9. 9. 9.
O61as Tpya0eMKOCTh JUCIMILINHEL 11 297 4 108 7 189
KonrakTHas paboTa — ayIuTOpPHBIE 3,56 | 96,12 | 1,78 | 48,06 | 1,78 | 48,06
3aHATHS:
Jlexuu 1,78 | 48,06 | 0,89 | 24,03 | 0,89 | 24,03
I[IpakTuueckue 3auatus (I113) 0,44 | 11,88 | 0,22 | 594 | 0,22 | 594
Jla6oparopusie paboTsl (JIP) 1,34 | 36,18 | 0,67 | 18,09 | 0,67 | 18,09
B TOM 4HClIe B (popMe MPaKTHICCKOM 134 | 36,18 | 0,67 | 18,09 | 0,67 | 18,09
ITOJArOTOBKH
CamocTosiTeJIbHAsi padoTa 6,44 | 173,88 | 2,22 | 59,94 | 4,22 | 113,94
KonrtakTHas camocrositenbHas paboTa 0,3 0,3
CamMocTosATenpHOE N3YUECHUE Pa3IeTIOB 6,44 173,58 2,22 59,64 4,22 | 113,94
JUCIUTLINHBI
Buabl KOHTpOJIA:
3auer ¢ oleHKOM + +
JK3aMeH 1 27 - - 1 27
KoHTakTHas paboTa — TpPOMEKYTOYHAsS
0,3 - - 0,3
arTecTanus 1 1
ITonroroBka K 3K3aMeHy. 26,7 - - 26,7
3auer ¢
Buja nToroBoro KOHTpOJIsi: . OK3aMeH
OIIEHKOM
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AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«OCHOBBI 3J1EKTPOXMMHUYECKON TEXHOJIOTHH (3JIEKTPOCHHTE3 U I'AJIbBAHOTEXHUKA))

1 Heab AucuMIIIMHBI — 00y4eHUE CTYJEHTOB HAyYHBIM OCHOBaM 3JIEKTPOXUMHUYECKONH TEXHOJIOTUH,
CBS3aHHOM C MpOLECCaMM 3JIEKTPOXMMHUYECKOIO CHHTE3a HEKOTOPBIX XMMHUYECKHX IMPOJYKTOB, 00yueHue
CTYACHTOB HAay4yHbIM OCHOBaM DJJIEKTPOXMMHYECKOW TEXHOJOIMM, CBSI3aHHOW C  IpoleccaMu
AJIEKTPOOCAKICHUS MOKPHITUII MeTalllaMU U CIUIaBaM, a TaKXKe MPHUHLMIAM pa3padOTKU U YIpaBICHUS
TEXHOJIOTHYECKHMHU MPOLIECCAMU, U HCIIOIb30BAaHUE UX PE3YJIbTATOB B IPO(HECCHOHATBHOM 1EeATEIbHOCTH.

2 B pe3yabraTe H3yYeHHUs] JUCHUILIUHBI 00YYAIOLIUIICA 0JIKEeH:

Obnadams ClienyoUMMHA KOMIETEHIIUAMHA B HHAUKaTopamu ux poctmwkenus: [1K-1.1, TIK-1.2, TIK
2.1, 11K-2.2, 1IK-2.3, T1K-3.1, TIK-3.2, [1K-3.3, TIK-4.1, I1K-4.2, TIK-4.3, [1K-5.1, T1K-5.3.

3nams:

— DJIEKTPUYECKUE XapAKTEPUCTHUKU MOHOTIOJISIPHBIX U OUIOJISIPHBIX 3JIEKTPOIU3EPOB; TEOPETUUECKUE
OCHOBBI AJIEKTPOIHBIX IIPOLECCOB 3JIEKTPOCUHTE3a HEOPraHMUECKUX U OPraHMYECKUX MPOAYKTOB, OCHOBHBIE
COCTaBbl PACTBOPOB U YCIOBHSI AJIEKTPOJIM3a MPOMBIIIICHHBIX IPOLECCOB IMOJYYEHUS XUMHUYECKHX
IIPOJIyKTOB; OCHOBHBIE 3JIEKTPOJIHBIE MaTepUalbl, IPUMEHSIEMbIE B 3JIEKTPOXMMHUYECKUX MPOU3BOJICTBAX;
OCHOBHBIE TEXHUYECKHE XapaKTEpUCTUKU, KOHCTPYKLIHMHU M YCJIOBHS OSKCIUIyaTallUd 3JIEKTPOJIU3EPOB;
OCHOBHBIE 3JIEKTPOXUMHUYECKNE CUCTEMBI IEPBUYHBIX U BTOPUUYHBIX XUMHUECKUX UCTOYHUKOB TOKA;

— OCHOBHBI€ JIEKTPOXUMUYECKUE TMPOLECCHI, IPUMEHEHNE KOTOPHIX BO3ZMOXKHO JJIs UCTOJIb30BAaHUS
B [IPOU3BOJICTBE MUKPOIJIEKTPOHHBIX KOMIIOHEHTOB, FOJIOTPaMM, BEIYLIUX OTPACISIX MAIIMHOCTPOEHUS;

— OCHOBHbIE TEXHOJIOTHYECKUE MOAX0 bl K BEIOOPY rajibBaHUUECKUX MPOLECCOB JUISl ralbBaHUUYECKUX
JUHUHN pa3Iu4HbIX KOH(UTYypalnii;

— OCHOBBI pa3palOTKU MPOIIECCOB AIEKTPOOCAKICHUS TaIbBAHUUYECKUX IMOKPBHITUNH MeTalllaMH U
CILIaBaMU;

— CrHocoObl BJIMSHMS Ha TEXHOJIOTMUECKHE CBOMCTBA MOKPBITUHA 3a CYET WM3MEHEHHS COCTABOB
PacTBOPOB U PEKHUMOB IEKTPOJIN3A.

Ymems:

— HUCMOJIb30BaTh METOJbl MCCIEJOBAHMS U ONPEIENICHUSI NMapaMeTPOB AJIEKTPOIM3a U XUMHUECKUX
HMCTOYHUKOB TOKa; aHAJU3UPOBATh B3aHMOCBS3b TEXHOJOTMYECKHX MapaMeTpoB U 3IPPEKTUBHOCTU
mpolecca, KadecTBa U CBOMCTB NpPOAYKUUHU; IPOBOJUTH HSKCHEPUMEHTHI MO 3aJaHHBIM METOJUKaM,
aHAJIM3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTOB;

— BbIOMpATh MOAXOIALINE CXEMBI FAJIbBAHUUECKOTO MPOIIECCa U CBOMCTB MOITy4aeMbIX MOKPBITUI;

— ONIpENeNiaTh BO3MOXKHBIE POOJIEMbl B pabOTe BHICOKOTEXHOJOTUYHBIX T'aJIbBAHUYECKUX JIMHUN U
YMETb UX ONEPAaTUBHO YCTPAHSTh;

— peulatb KOHKpETHbIE 3aJjaud IpU pa3padOTKe U BHEAPEHUIO HOBBIX TEXHOJOTHYECKHUX MPOIECCOB,
ONTUMU3HUPYS KaYeCTBO MPOAYKIUU U SKOHOMHUYECKYIO 3(P()EKTUBHOCTD TEXHOJOTUYECKUX KOMILIEKCOB IS
AJIEKTPOCUHTE3a M HAHECEHUS TaJIbBAHUYECKUX OKPBITHH.

Braoemy:

— METOJIaMU IPOBEJCHUS HKCIHEPUMEHTOB IO D3JIEKTPOXUMHYECKOMY CHUHTE3Y XHMHMUYECKUX
IIPOJIYKTOB U ompezeneHuss 3pPEeKTUBHOCTH IMPOLecca; METOJaMH aHajlM3a COCTaBa, KayecTBa U CBOICTB
MPOJIYKIIMH; METOJAMH OIIPEJIEICHNS OCHOBHBIX XapaKTEPUCTUK XUMUYECKHX HCTOYHHUKOB TOKA;

- NpUHLMIIAMHU pa3pabOTKU MPOIECCOB 3JIEKTPOOCAXKICHUS MOKPHITHI MeTalljlaMu U CIUlaBaMu,
YIOBJIETBOPSIOIIMMHU TEXHOJIOTUUECKUE TPEOOBAHUS K OKPBITHUSM.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pasoen 1. Beeoenue

KpaTkass ucTOpusi BO3HUKHOBEHHS W Pa3BUTHS D3JICKTPOXUMHUYECKOTO CHHTE3a XHUMHYECKHX
npoayktoB. Omnbitel Jlywmxku TanbBanu. Aneccanapo BonbTa u ero BosibTOB cT00. Posib akamsemuka
[TerepOyprckoit akanemun Hayk B. B. [lerpoBa B poknenun npukiiagHoit snekrpoxumun B Poccun. [lepbie
SKCIEPUMEHTHI 10 AJIEKTPOJIM3Y BOJbI U BOAHBIX pactBopoB . J[Bu (Humphry Davy), B. Huxoncon
(William Nicholson), A. Kapneitne (Anthony Carlisle). M. ®apaneii (Michael Faraday) — dopmynupoBka
OCHOBHBIX 3aKOHOB 3JIEKTPOJIN3A.

Pa3zoen 2. bananc nanpscenus snekmponuzepa
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3HayeHne OanaHca HANPSHKCHHUS Ui OTPEACICHUS TEXHHKO-d)KOHOMHUYECKHX IOKa3aTele
AIIEKTPOXUMHUYECKOTO Tmporecca. Cxema pacupefeneHus TaJeHUH HamNpsHKeHUsS TMPH  IPOTEKaHUH
AIIEKTPUYECKOTO TOKA Yepe3 AIIEKTPOIN3EP, KaK COCTABISIONINX OalaHCa HATIPSKEHHMS.

AnHanmu3 cocTaBisONIMX OanaHca W ONpeesieHHe MyTell CHUKCHUS TIOTeph HANPSHKEHHUS OTICITBHBIX
COCTABJISTFOIIIX

DNEeKTPUYECKUE XapaKTEPUCTUKN MOHOTIOJISIPHBIX U OUTIOJISIPHBIX 3JIEKTPOIIU3EPOB.

Pa3zoen 3. Dnekmponumuueckoe pasznodicenue 800l € yeibto NOAYUEHUsI B000POOA U KUCIOPOOA

Teopernyeckre OCHOBHI Tpollecca 3JeKTposim3a Boabl. OOOCHOBaHME BBIOOpA COCTaBa pacTBOPA,
AIIEKTPOHBIX MaTepHaioB. BiusHIe TemMmeparypsl.

bananc HanpspKeHHs DIIEKTpOJM3epa MPH SJIEKTPOIU3E BOIBI. DJIEKTPOIH3 BOIBI TIOJ TABICHUEM.
KoHCTpyKIIMM W XapaKTEpPUCTUKU SJIEKTPOJIU3EPOB, pabOTAIONIMX MpH aTMOCHEPHOM U HU3OBITOYHOM
naBiieHUH. TexXHOJIOrHYecKas cxemMa Mpor3BOICTBA BOJOPO/IA.

[lepcneKTHBBI AIEKTPOXUMUYECKOTO METOJZIa MPOU3BOJACTBA BOJOPOJA; MYTH HHTCHCHU(PHKAIMHA |
MOBBIIEHUS A(PPEKTHBHOCTH IPOIIECcca AIIEKTPOIIN3a 3a CUET UCHOIb30BaHus TI1D u BRICOKHX TeMIieparyp.
CxeMbl KOHCTPYKLHUN 3JIEKTPOJIU3EPOB.

Pazoen 4. Dnexmpoxumuueckoe npouzeo0cmeo Xxaopa, WEnouu u 6000pood U INeKMPOCUHMES
KUCTOPOOHBIX COCOUHEHULL XTI0pa (SUNoXI0puma, Xiopama u nepxiopama)

DNEeKTPOXMMHUYECKOE TPOM3BOJCTBO XJIOpa, IIenoYn W Bojopona. Chpbe M €ro HCTOYHHKH.
TeopeTnyeckre OCHOBBI AIIEKTPOJIH3a PACTBOPOB XJIOPHIOB HATPUS U KaJIUsl. DJIEKTPOXUMUYECKHE PEaKIInH,
MPOTEKAKIINE B 00BEME PacTBOPA.

DNEeKTPONU3 C TBEPABIM KaToaoM Hu (uibTpytomen auadparmoii. [IpuHIMI MPOTUBOTOKA; BIUSHUE
CKOPOCTH TIPOTMBOTOKA HA BBIXOJ MO TOKY XJOpa, HIEIOYHM W BOJOPOJA. DJEKTPOIHBIC MaTepUalbl,
nradparma, ycIoBus MEeKTpom3a. KOHCTpyKIMHM COBpEeMEHHBIX JIEKTPOJIN3epoB. TexHOoIornuecKkas cxema
MIPOU3BO/ICTBA.

DNeKTpoau3 ¢ HMOHOOMEHHOM MeMOpaHOW. VYCIIOBUSA 3JEKTPOJU3a: MaTepuayl 3JeKTPOJIOB,
KaTHOHOOOMEHHass MeMOpaHa U OCOOCHHOCTH MEPEHOCAa MOHOB TIPH DJIEKTPOJIN3E; TUIOTHOCTh TOKA, COCTaB
pactBopa, Temmeparypa. KOHCTpyKIMH  53JEKTPOJHM3E€POB C KAaTHOHOOOMEHHBIMH  MeMOpaHamwu.
TexHOoNMOTHYeCKast cxema MPOU3BOICTBA.

[TpuHIMTIBI JIEKTPOJIN3a C PTYTHBIM KaTOJOM. YCIIOBUSI OOpa30BaHHS M PA3JI0KCHUS aMalbraMbl.
[TpuHIMTIBI KOHCTPYKIMH JIEKTPOIU3EPOB U pa3jarareieidi aMaibramel.

DJNEeKTPOCHUHTE3 THUIOXJIOpUTA HATpHsA. Peakium, NpOTEKaImue Ha JIIEKTPOAax W B 00BeMe
anektponuTta. CocTaB pacTBOpa M YCIOBUS 3JEKTpoin3a. KOHCTPpYKIIMH 3IIEKTPOITH3EPOB.

DJNEeKTPOCHHTE3 XJIOPATOB. Peaknuu, mpoTeKaromume Ha 2JIEKTPoJiaX U B 00BEME DIIEKTPOJINTA, JBA
BO3MOJKHBIX ITyTH 00pa30BaHuUs XJIopaTa. Marepuabl JJIEKTPOJIOB, YCIOBHS AIIEKTPOJIN3a U UX BIHSHUE HA
BBIXO/JI IO TOKY XJIopata. KOHCTPYKIIMH 3JIEKTPOIH3epOB: MOHOIOJSIPHEIE U OUTIONsipHbIe. TexHoIornIecKast
cXema IMPOU3BOJICTBA C BBIJCICHHEM MPOAYKTA ITyTEM BBITAPKH.

OnekrpocuHTe3 nepxioparoB. OCHOBHBIE W TIOOOYHBIE PEAKIUH, MPOTEKAIIINE MPH 00pa3oBaHUH
nepxiopaToB. CocTaB pacTBOpa M YCIOBHS DJIEKTPOJIM3a: MaTepHall aHOJa M KaToJa, IUIOTHOCTh TOKa,
temnepaTrypa. OCOOCHHOCTH pPEaKInH, MPOTEKAIOICH MPHU BHICOKMX aHOJHBIX MOTeHIManax. KoHcTpykius
AIIEKTPOIH3EepOB. TeXHOIOTHYECKast CXeMa IMPOU3BOACTBA TIEPXIIOPATOB.

DJNEeKTPOCHUHTE3 XJIOPHOH KUCIOTHI. [IpOM3BOJACTBO XJIOPHOH KUCIOTHI IYTEM SJIEKTPOXHMHUYECKOTO
OKHCIICHHsSI COJITHOW KHCJIOTHI WJIM PAacTBOpEHHOTo Xjopa. Peakiuum Ha snekrpomax. CocraB pacTBopa H
YCTIOBHSI DJIEKTPOJIM3a: MaTepwaj aHola, Katoga W JuadparMbl; IUIOTHOCTH TOKa, TEMIIeparypa.
TexHOoNOTHMYeCKasi cXeMa MPOU3BOJICTBA XJIOPHOW KHUCIOTHI MyTeM aHOIHOTO OKHCIEHHS PacTBOPEHHOTO
XJiopa.

Pasoen 5. Onexmpocunmes oxuciumenen — coeOuneHuu mapeawya (nepmaneaHama Kaius u
ouokcuoa mapearya)

DNEeKTPOCHHTE3 TepMaHraHata Kaiusa. [IpOMBINIUIEHHBIE METOABI TPOU3BOJICTBA TEpMaHTaHaTa
KaJIusi: KOMOMHUPOBAHHBIN (TIOJTY JIEKTPOXUMUYECKUI) U AIEKTPOXUMUYECKUH.

XUMHUYECKUE CTaJWU W TOATOTOBHTENBHBIC ONEpaAIlly. YCJIOBUS DJIEKTPOJIH3a; AIIEKTPOIHBIC
MaTepuaiibl. KOHCTPYKIIMU AIIeKTPOIH3epoB. TeXHOIOrHYECKHE CXeMBbl IPOU3BOJICTBA KOMOMHUPOBAHHBIM U
AIIEKTPOXUMUYECKUM MeToqaMH. [IpenmyIecTBa 1 HEAOCTaTKH 000MX METO/I0B IPOU3BOICTBA.
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DNEeKTPOCUHTE3 TUOKCUAAa Mapranua. VICTOUHUKU ChIpbsl A MPOM3BOJCTBA AMOKCHJA MapraHua.
Teopernyeckre OCHOBBI UIEKTPOJIM3a: OCHOBHBIE M IMOOOYHBIE PEAKIUH, MPOTEKAIOUIUE IPH aHOJIHOM
00pa30BaHUM IMOKCUAA MapraHua.

CocraBbl 3JEKTPOJIMTOB M YCIOBUS TOJIyYeHHsI OuUOKcHaa maprania mapok J/M-1 u D3IM-2.
Koncrpykuuu snexrponusepoB. TexHosornyeckas cxema Mpou3BOACTBA AUOKCHIA Mapranua mapku JDJM-
2.

Pazoen 6. Onexmpocunme3 HeKOMOpPLIX OpeAHUYECKUX COeOUHEeHUll (OUHUMPULA AOUNUHOBOU
KUCi10msl U cebayuHo80U KUCI0mMbl)

DNEeKTPOCUHTE3  aJUNOJUHUTpUiIA. MexaHu3M  peakuud  KaTOAHOW  THAPOJMMEpH3aLUU
aKpwIoOHUTpuUia ¢ oOpasoBanueM anunoauHutpuiaa. CocTtaB pacTBOpa. YCIOBHUS — 3JIEKTPOJIMU3A.
Kouncrpykuus anekrposnszepa. TexHomornyeckas cxema MoJydeHus: aunoJuHUTPIIIA.

DneKTpOCUHTE3 ce0aMHOBOM KUCIOTHI. Peakiinn KoHAeHCalluil MOHOMETHIIaIMIINHATA TIPU BBICOKUX
AQHOJHBIX MOTEHIIMAJaX C 00pa30BaHUEM JIUMETHIOBOTO 3(dupa cedammHoBOM KucioThl. CocTaB pacTBopa.
VYcnoBus anexrponuza. KoHcTpykius anekTponusepa. TexHomornueckas cxeMa IMOJydeHHs] ceOalmHOBOM
KHUCIIOTBHI.

Pazoen 7. Ocnosnvie cucmemul xumuyeckux ucmounuxog moxa (XUT)

Knaccudukanus u snements! kKoHCTpYKIUil XWUT. OcHOBHBIE TEPMUHBI U ONPEENICHUs. DIEKTPO/IBL.
AKTUBHBIE BeEIIECTBA W MX DJIEKTPOXHUMHUYECKHE CBOMCTBa. Oiuekrpoiuthl. Cenaparopbl. Hexortopsie
0COOEHHOCTH AEKTpoHbIX MpoueccoB B XUT; ocobeHHOCTH pabOThl MOPUCTHIX 31ekTpojoB B XUT.
Xapaktepuctuku XHWUT. DJIC, HanpsbkeHue pa3oMKHYTOH IIelH, BOJIbTaMIIEpHAsl XapaKTEepHUCTHKA,
BHYTPEHHEE COIPOTUBJICHUE, pa3psHasl KpUBas, MOLUIHOCTb, EMKOCTh, SHEPTHUS, CaMOPa3psl, COXPAaHHOCTD,
oT/a4a, yJelbHbIE XapaKTepPUCTUKH, TEXHUUECKU pecypc. CpaBHuTenbHbIE XapakTepuctuku XUT.

[lepBuuHbIE XMMHUYECKHE HMCTOYHHUKH TOKA C BOJHBIMU D3JIEKTPOIUTaMH. MapraHieBO-LIMHKOBbIE
(MILI) snementsl u Oatapen. TeopeTWyeckne OCHOBBI TOKOOOpasyroommux mporeccoB. CpaBHUTEIbHBIC
xapakTepucTUKi MI[-371eMEHTOB C COJIEBBIM U IIEJIOYHBIM 3JIEKTPOIUTOM. KOHCTpYKIIMY 3JI€MEHTOB.

[lepeuunbie XUT ¢ HeBogubiMu dsnekrpoiutamu. XWT ¢ jguTMEBBIMH aHOJAMHM Ha OCHOBE
OpraHMYECKUX U HEOPraHMYECKHUX pacTBoputeneil. Xapakrepuctuku. [IpenmyiiecTBa U HEJOCTATKU.

AxkyMynaTopsl. OTauMuuTENbHBIE OCOOEHHOCTH aKKyMyJaTopoB oT mnepBuyHbIX XWUT. OcHOBHbIE
AIIEKTPOXUMUYECKUE CUCTEMBI aKKYMYJISATOPOB. AKKYMYJATOPBl C BOJAHBIMHU AJIEKTPOJIMTAMHU: CBUHIIOBHIE
(kucnoTHele)  akkymynaTopbl;  Hukenb-kagmueBble (HK) wu  Hukenp-metamruapuansiii  (HMI)
aKKyMYJISTOPSHI (11e04Hble). TeopeTnueckre 0CHOBbI TOKOOOPAa3yIOIINX IPOLIECCOB.

AKKYMyJSATOpPbl C HEBOJHBIMHM JJIEKTPOJIMTAMU — JIMTUH-MOHHBIE U  JIUTHH-IIOJIMMEPHBIE.
Teopernueckre 0CHOBbI TOKOOOPA3YIOIIUX MPOLECCOB.

Pazoen 8. Ucmopus canveanomexuuxu u ee HanpasieHus.

Uctopus ranpBanoTexHuku B Poccuu. MecTo rajgbBaHOTEXHUKH B COBPEMEHHOW MPOMBIIIJIEHHOCTH.
JIOCTHKEHMS POCCUICKUX YYEHBIX, POJIb UX B MUPOBOM TAJIbBAHOTEXHUKE

HoBple HampaBieHus B TaJbBAaHOTEXHUKE: IPUMEHEHHE MHOTOCIONHBIX (YHKIMOHAIbHBIX
MOKPBITUH B TEXHOJIOTUHU MPOU3BOJICTBA MHOTOCJIONHBIX MPELU3UOHHBIX MMEYaTHBIX IJIAT U MHTErPaIbHBIX
MHUKPOCXEM.

TemmuiaTHOe Ocak/IeHUE U UCTIOJIb30BaHKE FAJIbBAHOTEXHUKH B HAHOTEXHOJIOTHUSIX

Paszoen 9. Hayunvie ocnogwl npoyeccos 31eKkmpoocaxcoerus Memaios u Cnideos

OcHOBHbIE 3aKOHOMEPHOCTU 3JIEKTPOOCAKICHUS MOKPHITUI MeTallylaMd U CIUJIaBaMH, HOHSTHS
pacceuBarolieil criocoOOHOCTU U 3JIEKTPOJUTOB U €€ omnpeenenue. Teopust nosiei mojaspu3anui, OCHOBHbIE
dbopmynsl W 00OpymOBaHHWE IS  OMNPEICICHHS  PACCEHBAIOIMIEH  CHOCOOHOCTH  AJIEKTPOJIUTOB.
BripaBHuBaromias crnocoOHOCTb 3IEKTPOIUTOB.

Hudody3nonHo-ancopOuuonnass  teopuss  BelpaBHuUBaHuUA  Kappoca-KpyrnukoBa.  Teopuu
6neckooOpazoBanus. bieckooOpazoBaHre Ha MaTOBOM U Ha OJIECTSAIIEH OCHOBE.

Pazoen 10. Ocnosbt mexunonocuu 31eKmpoocaicoenuuss Memaios

[ToaroroBka mMOBEpPXHOCTH TMepe] HaHeceHHeM NoKpeiTuil. KpareBanue, oOpaboTka ApoObIO U
MIECKOM (METaJUIMYECKUM), XUMHUECKOE M 3JIEKTPOXUMUYECKOE 00€3KUpUBAaHUE, TPABICHUE U aKTHBAIUS
MTOKPBITUH.

OcaxJieHue TOKPHITUII OCHOBHBIMM METallaMd W MHOTOCIIOMHBIMH M KOMIIO3UI[MOHHBIMU
MOKPBITUSAMU: IUHK, KaJMUI, M€Jlb, HUKEIb, 0JIOBO, XpPOM, 0COOEHHOCTH 3JIEKTPOOCAKACHNUS MHOTOCIONHBIX
MTOKPBITUH.
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Komrmosuiinonnsie MOKpeITHs. IHEpTHBIC (a3bl, BKIOYACMbIC B TAIbBAHHYCCKHAC MIOKPBITHS, 33291
Y CJIO’KHOCTH TIPH JIEKTPOOCAKICHUN KOMITO3UIIHOHHBIX TOKPHITHH.

Pa3zoen 11. Dnexmpoocasicoenue nokpvlmuil cniagamu

Teoperndeckre OCHOBBI 3JEKTPOOCAXKJEHHUS CIUIAaBOB — TEOPHsl COBMECTHOIO pas3psiia MOHOB Ha
KaToJe.

DIEeKTPOOCaKICHUE CIIaBOB 0JI0BO-CBHHELI, 0JIOBO-BUCMYT, OJIOBO-KOOAJIbT, OJIOBO-HUKEb, JIATYHb,
OpoH3a, IMHK-HHUKENb, LUHK-KOOANbT, IMHK-)KEI€30, OJIOBO-IMHK. OCOOEHHOCTH HCIIOJIb30BAHUE ITHX
CILUIaBOB, OCHOBHBIE€ COCTaBbI JIEKTPOJIUTOB U CHOCOOBI X pa3pabOTKU U YIpaBJICHHE COCTaBaMH CIUIABOB,
MOJIy4a€MBbIX U3 3TUX AJIEKTPOJIUTOB

OcoOenHocTH aHOAHBIX mpolieccoB. CIlaBHbIE aHOJbl W HHEPTHbIE (HEPAaCTBOPUMBIE) aHOJBI,
KOMOMHHPOBAHHBIE aHOIBI

Paszoen 12. Texnonocuu ocasxcoenus 2anb8anuyeckux NOKpuIMUll Ha neyammuvie niamol. Texnonro2uu
npoU3800CmMBa UHMESPATbHBIX MUKPOCXEM

Haunbosiee mpumeHsieMble B HacToOslIlee BpeMs B IMPOW3BOJICTBE TEUYATHBIX IUIAT CYOTpaKTHUBHAS,
aJIATUBHAS U TIOJNY-aATUTHBHAS TeXHOJIOTHU. CyOTpaKTHBHASI TEXHOJIOTHS U €€ OTINYHS OT aJJJUTUBHON H
MOJTy-aITUTUBHOU TEXHOJIOTHIA.

['anpBaHMYECKUE TPOIECCH, MPHUMEHSEMbIE B TPOHM3BOJCTBE NEUATHBIX IUIAT M WX OTIUYUSA, U
OCOOEHHOCTH, 10 CpPAaBHEHHIO C HAHECEHHMEM METAJUIOB Jjsi OOBIYHOM aHTUKOPPO3MOHHOM 3aIIMTHI.
OyHKIMOHATBHAS TaTbBAHOTEXHUKA W POJIh TAIbBAHMYECKUX TTOKPBITHH B MPOU3BOCTBE TIEUATHBIX TUIAT.

MHoOrocioiHbIE  TpPENM3HOHHBIE TI€YaTHbIE IUIaTBIl W TpeOOBaHUS, NpPEIbABISIEMBIE K
rajlbBaHUYECKUM TIOKPBITUSIM TIPH TPU3BOJACTBE TaKMX IuIaT. Pojb paccenBarolieid W BBIPaBHUBAIOIICH
CIIOCOOHOCTH B MPOU3BOJICTBE M€YATHBIX ILJIAT.

OcoOeHHOCTH HAaHECEHUS MHOTOCIIOMHBIX MOKPBITUH Ha 3arOTOBKH MHUKPOCXEM M KOHTaKThI, B TOM
YHUCJIe ¢ UCIoJib30BaHueM TexHosorui «Reel-to-Reely. Otnuumst u mpeumymiectBa cnocoba «Reel-to-Reel»
B OTJIMYME OT KAaCCETHOW TEXHOJIOTHH, PUMEHIEMOM sl MOKPHITHSI 3arOTOBOK BBIBOJIOB W MHTETPAITBHBIX
CXEM.

4 O0beM yueOHOM TMCHUILTHHBI

Beero CemecTtp
Bun yae6noit paboThl 6 7
3E Akan. 3E Akan 3E Akan.

9, . 4. 9,
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 9 324 4 144 5 180
KonrakTHasi paboTa — ayIuTOpPHBIE 3,56 128 1,78 64 1,78 64
3aHSATHUSA:
Jlexmm 1,78 64 0,89 32 0,89 32
[Tpaktueckue 3anstus (113) 0,44 16 0,22 8 0,22 8
Jlaboparopusie padboTs! (JIP) 1,34 48 0,67 24 0,67 24
B TOM YHCJI€ B OpME MPAKTUUECKOU 1,34 48 0.67 24 0.67 24
MTOJITOTOBKH
CamocrosiTeJibHAs padoTa 4,44 160 2,22 80 2,22 80
KonrakTHas camocrositenpHas paboTa 0,4 0,4
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 4,44 159.6 2,22 79.6 2,22 80
JUCITUTUTUHBI
Buabl KoHTpOJISA:
3auem c ouenkoii + + - -
JK3aMeH 1 36 - - 1 36
KontakTHas pabota — mpOMEXyTOUYHas

0,4 - 0,4
arTecTanus 1 - 1
ITonroToBka K SK3aMeHYy. 35,6 - 35,6

3auer ¢
Bua uTtoroBoro KOHTpoOJIs: - JK3aMeH
OIIeHKOM
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Beero CemecTtp
Bun yae6noit paboThl 6 !
3E AcTtp. 3E AcTtp. 3E AcTtp.

9. 9. 9.
OO61ast TpPyA0€MKOCTh JUCIUTUTHHBI 9 243 4 108 5 135
KonrakTHas padoTa — ayIuTOpPHBIE 3,56 96 1,78 48 1,78 48
3aHSATHS:
Jlexmm 1,78 48 0,89 24 0,89 24
[TpakTnueckue 3anstus (113) 0,44 12 0,22 6 0,22 6
Jlaboparopusie padboTs! (JIP) 1,34 36 0,67 18 0,67 18
B TOM YHCJIE€ B OpME MPAKTUIECKOU 1,34 36 0.67 13 0.67 13
MTOATOTOBKH
CamocrosiTeJibHas paboTa 4,44 120 2,22 60 2,22 60
KonrakTHas camocTtositenpHas padota 0,3 0,3
CamMocTosATenpHOE N3YUECHUE Pa3IeIOB
TUCIUTIIUHEI (Ui Opyaue 8uobl 444 119,7 2,22 59,7 2,22 60
camocmosamenbHou pabomoi)
Buabl KOHTpOJIA:
3auem c ouenkoii + + - -
JK3aMeH 1 27 - - 1 27
KonTtakTHas pabota — mpoMEXyTOUYHas

0,3 - 0,3
arTecTanus 1 - 1
ITonroToBka K SK3aMeHYy. 26,7 - 26,7

3aver ¢
Bua uToroBoro KOHTpoOJIs: - JK3aMeH
OlIeHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«PecypcocOepe:keHHe 1 IKOJIOrMYeCKasi 0e30MACHOCTb YJIEKTPOXUMHYECKUX MPOU3BOACTB)»

1 Heap aMCUMIUVIMHBI — OOy4Y€HHE CTYIACHTOB HAy4YHBIM OCHOBAaM pECypcOoCOEpexeHUus W
9KOJIOTMYECKON OE30MaCHOCTH 3JIEKTPOXUMHUYECKUX IPOIECCOB, a TAaKKe MPUHLIMIAM pa3paboTKu U
YOpaBJICHUSI TEXHOJOTHMYECKHMMHU TPOILIECCAMH, W HMCIOJIb30BAaHUE MX PE3YJIBTaTOB B MPO(ecCHOHATHHOM
NeSITEIbHOCTH.

2 B pesyabTare H3y4eHHs AUCHUILIMHBI 00y4YalOMICH J0JI2KEeH

Obnadams cneayrONIMMU KOMIIETEHIMSIMU U HHauKatopamu ux aoctwkenus: [1K-1.1, TIK-1.2, TIK-
2.1, [IK-2.2, TIK-2.3, T1K-3.2, [1K-4.1, TIK-4.2, T1K-4.3, T1K-6.1, [1K-6.2, ITK-6.3.

3nams:

- OCHOBHBIE KPHUTEPUHM DSKOJIOTHUYECKOW OIMACHOCTH TaJbBAaHOXUMHYECKOTO IPOU3BOJICTBA;
OpraHu3aIIo B010000pOTa TEXHOJIOTHYECKOIO MPOLiecca U MPUEMBI PallMOHAIBHOIO BOIONOTPEOICHUS;

- COBPEMEHHBIC TEXHOJIOTHH pEereHepalfy, YTHIH3aUuA U 00€3BPEKUBAHNS TEXHOTCHHBIX OTXO/IOB;

- KOHLIETILIMIO MaJIOOTXOAHOTO IKOJIOTUYECKU O€30I1aCHOrO IEKTPOXUMHUECKOTO MPOU3BOACTBA.

Ymems:

- paboraTh C JUTEpaTypod IO BOINPOCAM, CBSI3AHHBIM C SKOJOIMYECKOM O0e30MacHOCThIO
ANEKTPOXUMUUYECKHUX TTPOU3BO/ICTB;

- TPOBOAWTH TEXHUKO-SKOHOMHUYECKMM aHalM3 TMpoOJeM DJHEPro- M pecypcocOepekeHus Ha
ANEKTPOXUMUUYECKHUX TTPOU3BOJICTBAX;

- BRIOUpATh COBPEMEHHBIE TEXHOJIOTH NIEPEPAOOTKH OTXOJ0B JIEKTPOXUMHIECKUX MPOU3BOJICTB.

Braoemy:

- OCHOBHOW TEXHUKOM W METOJAaMH WCCICIAOBAHMS TPOIECCOB, HAMNPABICHHBIX HAa CHUKEHUE
9KOJIOTUYECKOU OTTACHOCTH JIEKTPOXUMHUYECKUX MPOU3BOJICTB;

- METOJIaMU aHaju3a PEe3y/bTaTOB OIpPENETICHHUs] U MPOTHO3UPOBAHUS IKOJIOTUYECKON OMACHOCTH
raJTbBaHOXUMHUYECKOTO TTPOU3BOICTBA.
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3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Bsedenue. Obwue 60onpocvl dKo0102ul U PecypcocoOepedceruss NeKMmpoXUMULecKUx
npou3zeo0cmae

DKOJIOTHYECKHE MPOOIEMBbI AEKTPOXUMUYECKUX ITPOU3BOJICTB HAa COBpeMeHHOM aTane. Poib kypca B
MOJATOTOBKE  HMH)XCHEPOB-TEXHOJOTOB  DIEKTPOXUMHUYECKHX  IMPOW3BOJACTB.  3adadyll  HHXCHEPOB-
AJIEKTPOXMMUKOB B PEIICHUN YKOJIOTHUYECKUX MPOOIEM U BOIIPOCOB pecypcocOepexeHusl.

@dakTopbl 3arps3HEHUS OKpykKatomeld cpensl. OCHOBHBIC TIOJOKECHUS KOHICTIIUW Pa3BUTHSA
COBPEMEHHOTO, JKOJIOTMYECKH O€30I1acHOr0, pPecypcocOeperarouero rajaibBaHUYecKoro IpOU3BOJICTBA.
CpaBHHTENBHBIN TEXHUKO-3KOHOMUYECKHI aHAJIN3 CPEJCTB M METOJIOB OYMCTKU MPOMBIIIICHHBIX CTOKOB OT
TSOKEIBIX  I[IBETHBIX METa/VIOB, OPraHWYEeCKWX 3arps3HUTEICd W JAp. TOKCHYHBIX 3arps3HCHH.
TexHONOTHYECKNE TIPHEMBI, OO0ECIICYMBAIONINE HKOHOMHIO METAJUIOB, pPEAarceHTOB BOJBI M 3aIIUTY
OKpyXxarotei cpeapl. [IpenenbHo 1omycTHMBbIe KOHIICHTPAMK HOHOB METAJUIOB B CTOYHBIX BOJIaX.

Paszoen 2. Ouucmra npomviéHbIX U CMOUHBIX 800 8 2ANbBAHOMEXHUKE U NPOU3BOOCHEE NEeUaMHbIX
niam

XapakTepucTika CTOYHbIX BoJ. Kiraccudukanus u GU3NKO-XUMHYECKHE OCHOBBI METOJIOB OUHCTKH
raJIbBAHOCTOKOB  (2JIEKTpOXUMUYECKHE, MeMOpaHHbIe, copOuuoHHBbIE). [IpenmyiiectBa M HEIOCTATKU
MeTOJI0B. JIoKanbHBIE METOIBI U3BJICYCHUS HOHOB TsDKENBIX MBETHRIX MeTaiioB (Cu, Ni, Cr, Al, Zn, Cd) u3
MPOMBIBHBIX BOJI C yTWIW3alKMeHd IICHHBIX KOMIIOHGHTOB U BO3BpPAaTOM BOJbL. MeMOpaHHBIE,
2J1eKTPOIIOTAIMOHHBIE, SIEKTPOXUMHUUYECKHE U COPOLIMOHHbBIE YCTAHOBKHU.

Paszoen 3. Pecenepayus, obezepesicueanue u ymunuzayus mexHoi02u4ecKux pacmeopos

Knaccudukanus texrnomornueckux pactBopoB. OOmme moaxo/sl K mpodneme. bazoBbie TeXHOIOTHH
pereHepanyy pacTBOPOB XUMHYECKOTO H AIIEKTPOXUMHUYECKOTO 00C3KUPHUBAHUS H3/ICIHN, TPABICHHUS MEIU
u ee cmiaBoB. CocTtaBbl pacTBOPOB. MeToibl 00€3BPEKUBAHUS TEXHOJIOTHYECKUX PACTBOPOB TPaBJICHUS
ctasieii. O0opy/I0BaHNE, TEXHOJOTUYECKUE CXEMbI, pereHepalunu oTpaboTaHHBIX PACTBOPOB C yTHIIM3ALUE
[IEHHBIX KOMITOHEHTOB. [IpOEKT THUIIOBOTO y4acTKa MO pereHepanuu 1 00e3BPEKUBAHUIO TEXHOJIOTUIECKAX
(Ha MpUMepe HUKENb- ¥ MEAbCOICPIKAIINX) PACTBOPOB.

Pazoen 4. Obeszspesicusanue u ymunuzayus meepowbix 0mxo008 dJeKmpOXUMU4ecKux npouseo0Ccme

XapakTepucTuka TBEpIbIX OTX0J0B. Mx kinaccudukanus. bazoBble TexHOIOrHMH NepepabOTKH,
00€e3BpEIKMBAHUS W YTWIM3AIHMU TAJbBAHOIUIAMOB C IIOJYYCHHEM IICHHBIX MPOAYKTOB (CTPOUTEIHHBIX
MaTepHUaIoB, MUTMEHTOB, Kpacok). CoBpeMEeHHbIE TEXHOIOTUH NepepaboTKH 0TpabOTaHHBIX aKKyMYJISTOPOB
Y TaJbBaHMYECKHUX 3JeMeHTOB. OCHOBHBIC HAINpaBIICHUS COKPAIICHHS 00pa3yIONIUXCsl TBEPABIX OTXOJIOB B
rajlbBaHOTEXHUKE U TIPOU3BO/ICTBE NIEUATHBIX TLIAT.

Pazoen 5. Cospemenmnvie mexnonocuu u o060opyoosanue Ol peuleHuss Npooaem 3KoI0UU U
pecypcocbepedicerus

Knaccudpukanus MeronoB. ba3oBble TeXHOJOTMM M 000pYJAOBaHME C  HCIOJb30BaHUEM
AIIEKTPOXMMUYECKOH HAayKdh B PEIICHHH SKOJOTHYECKHX NpPOOJIeM. YCTaHOBKH, HCIOJIB3YIONIUE
AJIEKTPOMEMOpPAHHBIE TPOLIECCHI, AIEKTPOJIN3, AEKTPOGIIOTAINIO, FJIEKTPOKOATYIISIIHIO, SJIEKTPOIUAIIN3 IS
oOecrieYeHUsT OYKMCTKH TIPOMBIBHBIX M CTOYHBIX BOJ OT HOHOB IIBETHBIX METAJUIOB, OPraHUYICCKHX
3arps3HUTENEH, a TAKKe Ul pereHepalui OTpadOTaHHBIX KOHIICHTPHUPOBAHHBIX PACTBOPOB C BO3BPATOM HX
B TeXHOJIOTWYeCKHH 1uKiI. OONacTH TNPUMEHEHUS DIEKTPOXUMHUYECKHX TEXHOJIOTHH. Marepuaibl
3JIEKTPOI0B, MEMOpaH, KOHCTPYKIIMH aIlapaToB.

Pa3zoen 6. Oxpana oxpyscaroweii cpedvt u buznec

PeiHOK TexHOMNOTHIA, 00OpymoBaHHMs W yciayr. OCHOBBI MapKeTHHTa, MEHEIKMEHTA, pa3BUTHE
MpeIIpUHIMATENbCTBAa B OTpaciu. COBpEMEHHBIC TEHACHIIMH Pa3BUTHS TEXHOJOTHH M 00OPYHIOBAaHUS IS
penieHus mpooaeM pecypcocOepekeHusI U IKOJOTHIECKON 0€301acHOCTH 00BEKTA.

4 O0beM yueOHOM TMCUUILTHHBI

O0beM IMCUMIINHBI
B .
U1 y4eOHo# padoThbl Axan. | Acip.
3E
. .
O01mas Tpya10eMKOCTh JUCUMILIJIMHbI 2 72 54
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
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IIpooonscenue mabauyvl

Jlexnnn 0,444 16 12
[TpaxTnueckue 3anstus (113) 0,444 16 12
CamocrosiTesibHasi paboTa 1,1 40 30
KoHTakTHas camocrosiTesbHas paboTa 0,4 0,3
CaMOCTOSATENbHOE N3YUEHHUE PA3/IeTIOB AUCHUIIIMHbI pasp 39,6 29,7
By MTOroBOro KOHTPOJIs: 3auyeT c oleHKOIi

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«OCHOBBI KBAHTOBOM XUMHHN»

1 Heap AMCUMINIMHBI — COCTOUT B U3yYEHUU OCHOBHBIX IIOHATHIA COBPEMEHHOM KBAaHTOBOW XMMHUH
U KBAHTOBO-XMMUYECKHMX METOJIOB pacueTa CTPOEHHS U CBONCTB XMMMUYECKHUX CHCTEM; BO BBEICHUU
CTYIEHTOB B KPYI' OCHOBHBIX IPEACTABIECHUN O XUMUYECKOU CBSA3U U MEKMOJIEKYJIIPHBIX B3aUMOJIEHCTBUSAX
U O3HAKOMJIEHMM Ha 3TOM OCHOBE C OCOOCHHOCTSIMM XMMHYECKOW CBSI3M B XMMHUYECKHX BEIIECTBAX U
0OyCIIOBJIEHHBIX O3THUM CBOMCTBAMHM MAaTE€pHaJOB; B OCBOCHHMU pPAOOTHI C OCHOBHBIMU KBAHTOBO-
XUMHYECKUMHU KOMITbIOTEPHBIMU ITPOrPaMMaMU, UCIIOIb3yEMbIMU Ha MPAKTHKE.

2 B pesyabrare u3y4eHHs JUCHUILIMHBI 00YYAIOLINICH 10JI2KEeH

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMH UX TOCTHKCHHUS:

1IK-2.1, [IK-2.2, [IK-2.3, IIK-4.1, [IK-4.2, I1IK-4.3

3nams:

- OCHOBHBIE IIOJIO)KEHMSI KBAHTOBOM XHMMHH, COBPEMEHHOW TEOPUM XHMHUYECKON CBSI3U U
MEXMOJIEKYJISIPHOTO B3aUMO/IEUCTBUS U IPUMEPHI €€ MPUMEHEHUsI K KOHKPETHBIM XUMUYECKUM CHCTEMaM;

- IPUHLMUIBI KOJTMYECTBEHHOM XapaKTepu3aluid aTOMHOM U 3JIEKTPOHHOM CTPYKTYpPbI MOJIEKYJISIPHBIX
CUCTEM;

- OCHOBHBIE B3aUMOCBSI3U MEXIY 3JEKTPOHHOU CTPYKTYpOoH M (PM3UKO-XUMUYECKUMHU CBOWCTBAMU
BEILIECTB, JIE)KAIINE B OCHOBE YIIPABJICHNS CBOMCTBAMUY;

- BO3MO>KHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XHUMHMUYECKUX PACYETHBIX METOJIOB U 00JacCTH UX
MPUMEHUMOCTH.

Ymemns:

- TMPUMEHATh KBAHTOBO-XMMHYECKHE IIOAXOJbl M METOABI JJISi pacyeTa, HHTEpIpeTaluu u
IIPEACKA3aHNs CTPOCHHSI U CBOMCTB MOJIEKYJISIPHBIX CHCTEM.

Braoemy:

- DJJEMEHTApHbIMM HAaBbIKAMU TIPUMEHEHUS KBAHTOBO-XMMHUYECKHUX IIOJXOJ0B U METOJOB U
UHTEpPIpETAllK PE3YIbTAaTOB MpPH PELICHUU MPAKTUUYECKUX TEXHOJIOTMYECKUX 3aJlad U CTaHJapTHBIMU
KBaHTOBO-XUMUYECKUMU KOMIIBIOTEPHBIMU MPOTpaMMaMHu.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Beeoenue. Ilpeamer kBaHTOBOM XUMHH. POTh KBAHTOBOW XMMHH B ONTMCAHUW XUMHYECKHUX SBIICHUM
U IIPOLIECCOB. B3anMOCBA3b KIIACCUYECKOW Y KBAHTOBOM MOJIEIEH MOJIEKYJI.

Pazoen 1. Obwue npunyunsvt K6aHMOBOU XUMUU

1.2. OcHOBHbIE NPUOIHKEHUS.

OCHOBHbBIE TIOJIOXKEHUS KBAaHTOBOM MEXaHMKU. BapualMoOHHBIII METOJ HaXOXXJICHHUS BOJHOBBIX
¢byukuuil. [IpubmmkeHne HE3aBUCUMBIX YacTHL. MeToJ caMOCOIJIaCOBAaHHOTO IIOJI JJIsi  aTOMOB.
[TpubnmkeHne HeHTPaIbHOTO NMOJIsl. ATOMHbIE OPOUTANIN U UX XaPAKTEPUCTHKH.

1.3.  OnHOAJIEKTPOHHBIE U MHOTOJIEKTPOHHBIE BOJIHOBbIE (DYHKIIUU M METOJbI UX pacueTa.

AHTUCUMMETPUYHOCTh  DJIEKTPOHHON BONHOBOM  (dyHkuuu. CrnuH-opOutanu. JletepMuHaHT
Creiirepa. Benenue B meroabl Xaptpu-®oka u Kona-lllama, xumuueckas TpaKTOBKa pe3yJbTaTOB.
DNeKTpOHHbIE KOH(DUTYpaIlK AaTOMOB C TOUKH 3PEHUS KBAHTOBOM XHMHHU.

Paszoen 2. Memoowi keanmosoii xumuu

2.1. MonexynspHas CTpYKTypa, JEKTPOHHAS KOPPEIALUL.

[Ipubmxenne bopua-OnmenreliMepa, aanabaTUYECKWil TOTEHIMAT W TIOHATHE MOJICKYISIPHOU
cTpykTypel. Metonel Xaptpu-®oka u Kona-llloma mis wmonekynbl. [lpubmumxenne MO JIKAO.
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DneKkTpoHHas Koppesauus. MeTon KOH(UTyparlmOHHOTO B3auMoJeicTBUs. Teopust Bo3MmymieHuit. Pacyer
SHEPTUH IUCCOLMALNN XUMUYECKUX CBSA3EH.

2.2. Hesmnupuyeckue U Moy MIAPUIECKAE METOBI.

Hepapxuss MeTo0B KBaHTOBOM xuMuu. Hesmmupuyeckass kBaHToBas xumus. basuchble (yHKIMU
JUIS. HEOMIIUPUUYECKUX PAacueTOB. ATOMHbIE U MOJIEKY/IsIpHbIE Oa3ucHble HAO0OPbI. Poib 6a3uCHBIX (PYHKIMIL B
ONHMCAHUU CBOMCTB Mouiekyll. llomysmnupuueckue metonpl. BajeHTHoe npubImkeHHue. m-3JEKTPOHHOE
npubmkenue. Meton I[appuzepa-Ilomna-Ilappa. IlpocToit u pacmupenssiii metoapl Xokkens. ToUHOCTh
KBAaHTOBO-XMMHMYECKUX PACYETOB CBOMCTB MOJIEKYIL.

Pazoen 3. Xumuueckas c6s13b u medcmMonexkyisaphvie 63aumMo0eticmeus

3.1. Xumuueckas CBsI3b M MEXXMOJICKYJISIPHBIC B3aUMOICHCTBHSIL.

OpOuTanbHas KapTUHAa XUMHUYECKOM CBA3M. KOHCTpyKTHBHAsi M NECTpPYKTHBHAs HHTEephEpeHLUs
opbutaneii. MounekynspHble opOuUTanM W UX CcUMMeTpuiiHas kiaccuukanus. KoppensunoHHbie
rarpamMMbl. DJIEKTPOHHbIE KOHPUIypalluu IBYXaTOMHBIX MOJIEKYN. AHAJIM3 3aceIeHHOCTeNH opouTanei no
Mamukeny. [IonsTHE 0 3apsiiax ¥ NOPAIKAX CBA3EH.

[IpocTpaHCcTBEHHOE  pacHpeleneHue  MIEKTPOHHOW  IUIOTHOCTM M XMMHYECKas  CBSA3b.
Mexmonekyisipable B3aumoaeiicTeus. Jedopmanmonnast 3j1eKTpoHHast INIOTHOCTh. CHIIbI B MOJIEKYJIaX.

3axnouenue. KBaHTOBAsI XMMUS KaK HHCTPYMEHT IIPOTHO3a B XUMHUHU.

OO61Iee KOJITMYECTBO Pa3aeyioB — 3.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCUMIJIMHbBI 2 72 54
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexinm 0,445 16 12
[TpakTnueckue 3anstus (113) 0,445 16 12
Jlaboparopusie paboTs! (JIP) - - -
CamocrosiTesibHasi paboTa 1,11 40 30
KonTakTHas camocrositenbHas padboTa 0,4 0,3
1,11
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETI0B IUCHUIIIMHBI 39,6 29,7
Bua koHTpoJs: 3a4eT ¢ OLeHKOMH
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5.3 IncuunjauHbl 4acTu, GopMUpyemMoii y4acTHUKAMHU 00pa30BaTe/IbHbIX OTHOLIEHU (IUCHUIIMHBI
10 BbIOOpY)

AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIIMHBI
«MeToabl Hcc/IeIOBAHUS B TEXHOJIOTHMH 3JIEKTPOXUMHYECKHX IMPOLECCOB)

1 Heas aAuCHUNIMHBI — TPHOOpPETeHHE OOYYaAIOMMMHCS 3HAHUKW B OO0JaCTH METO0JIOTHH
AIIEKTPOXUMHUYECKUX HKCIEPUMEHTAIbHBIX HCCIEIOBAaHUN, HEOOXOTUMBIX IMPU OCBOCHHM JUCLHUILINH
pOQuIIs HOATOTOBKH.

2 B pe3yabTaTe H3yYeHUs] JUCHUILIUHBI 00YYAIOLIUIICA 0JIKEeH:

Obnadams cneayOIMIMMU KOMIIETEHIMSIMU W HHIuKatopamu ux aoctwkenus: [1K-2.1, TIK-2.2, TIK-
2.3, 1IK-3.1, [IK-3.2, [1K-3.3, TIK-4.1, [1K-4.2, TIK-4.3, [1K-5.5.

3nams:

— OCHOBHBIE JKCIIEPUMEHTAJIbHbIE METOJMKHU HCCIEIOBAaHUS B OO0JIACTH DJIEKTPOXUMHUYECKHX
TEXHOJIOTHH;

— OCHOBBI (PM3UYECKUX U (PU3UKO-XMMHUYECKUX METOJOB HUCCIEI0BAaHUS MOBEPXHOCTHU AJIEKTPOIHBIX
MaTepUasoB;

— TEXHOJIOTUYECKHUE aCIEKThl IEKTPOXUMUYECKUX METO/I0B UCCIIEJOBAHMUSL.

Ymemns:

— HAa OCHOBE TEOPETHYECKUX IPEICTaBICHUI I'PaMOTHO MOCTPOUTH IJIAH 3JIEKTPOXUMUYECKOTO
SKCIEPUMEHTA;

— BBIOpaTh HEOOXOAUMBIE (hU3HUECKUE U PU3UKO-XUMHUUECKHE METO/IbI MCCIICIOBAHMS;

— COCTaBUTh IUIAH OJKCIEPUMEHTAJIbHOIO MCCIEOBAaHUS [UIsl PpEHIeHUs KOHKPETHOM 3ajauu
AIIEKTPOXUMUYECKUX TEXHOJIOTUH.

Braoemy:

— OCHOBaMU METOJI0JIOTUH 3JIEKTPOXUMHUECKOro skcnepumenta B TOI;

— 3KCIIEPUMEHTAIbHBIMU MPUEMaMU 3JIEKTPOXUMHUUECKUX UCCIIEJOBaHUII.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pasoen 1. Beeoenue. Kunemuka anekmpoxumuueckux npoyeccos. Memoo noaapuzayuoHHblX KPUSHIX.
Memoo epawarowe2ocsi OUCKOB020 31eKMPOOa

[Ipenmer u coaepkaHue MUCUUIUIMHBL. 3aJauyd JTUCHUIUIMHBL. Pojb 3J€KTPOXMMHUM B COBPEMEHHOM
Hayke U TexHuke. OCHOBHbIE MOHATUSA. MeTox MOJSIpU3ALMOHHBIX KpuBbIX. OrmpeneneHue
MOJISIPU3aLMOHHBIX KPUBBIX, PA3HOBUIHOCTH MOJSPU3ALUOHHBIX KpuUBBIX. OOIacTH HUCCIEIOBaHUM C
HCII0JIb30BAHUEM IMOJIAPU3ALMOHHBIX KPHUBBIX. DJIEKTPUYECKAsl cXeMa M3MEpPEHHUs] KaTOJHOTO M aHOJHOIO
noteHuanoB. Dnekrpon Jlyrruna (I'ebp), uens ero npuMeHeHus. X0 CTaHAAPTHBIX KaTOIHBIX U aHOHBIX
MOJISIPU3AaLIMOHHBIX KPUBBIX, XapakTepHble oOnactu KaronHble mojsipu3allMOHHBIE KPUBBIE, ONpEe/ICHUE.
[IpumeHeHre KaTOAHBIX MOJSPU3ALUOHHBIX KPHUBBIX B NPAKTHUECKUX LEsAX. JlUMutupyronme craauu
KaTOJHOI0 BOccTaHOBJIEeHMsI MeTayioB. Ilepenamnpspkenue. OnpeneneHue. YpaBHEHHE HOJSPU3ALUOHHOMN
KpUBOH B ciydae nepeHanpsikeHus auddysueir. O000mEHHBIE KaTOAHbIE MOJIIPU3AIMOHHBIE KpUBbIe (0e3
orpaHuueHui, ¢ aud¢. orpaHMYECHUSIMHU, CyMMapHbI€). YBEJIWYEHHE CKOPOCTH KaTOJHOrO Ipolecca B
ycinoBusix nuddysuun. JIuMuTHpyOmME CTaadyd KaTOMHOTO TMpolecca. YPaBHEHHE TOJSAPU3AMMOHHON
KpUBOM B cllyyae »JJIEKTPOXMMHUYECKOTO ImepeHanpsbkeHus. Tok oOmena. YpaBHenue Tadens. Bug
MOJISIPU3AaLIMOHHBIX KPUBBIX XapaKTepHbIE Uil peakuui, MpOTEeKaloUX C 3aMeJIEHHOW craauen
MPUCOEIUHEHHUS] WM OTJIA4yM 3JIEKTPOHAa B TPAJAUMLUOHHBIX M B Ta(eleBCKUX KOOpAUHATaX. AHOJHbIE
MOJISIPU3aLlMOHHbBIE KpUBbIE. AHO/IHAs MMacCUBalMs MeTaJJIOB. Vcrnonbp30BaHe aHOJHBIX MOJIIPU3ALUOHHBIX
KpUBBIX B MpakThyecKux uensx. l[lonspusanoHHbIe KpUBBIE AaHOJHOTO PpAaCTBOPEHUS METAUIOB U
BOCCTAHOBJICHUSI KHUCJIOpPOJa B HOPMAaJbHBIX YCJIOBHSIX, MpU IMepeMelnBaHuM pacTBopa. CKOpPOCTh
Koppo3uu. YeTsipe 06J1aCTH HA aHOJHOM MOJISIPU3ALIMOHHON KPUBOW: MPUYMHBI BOSHUKHOBEHUS. M3yueHue
KUHETUKH 3JIEKTPOXUMHMUYECKUX MPOLIECCOB B CTALIMOHAPHBIX YCIOBUSAX. MeTOo Bpalaronierocs: 1ucKoBOro
anektpona. ObOmactu mpumMeHeHus Mmeroda. YcrpoiictBo BJID. VpaBuenwe mnotHoct Toka Ha BJID.
Ompenenenne JUMUTHPYIOMIUX CTAIUN IEKTPOXUMHUYIECKUX TporieccoB ¢ nmomoils B/D. Hecranmonapusie
METO/bl  WCCJENOBAaHUS KUHETUKH JJIEKTPOAHBIX TpOIEccCOB B  aiekTpoxumuu. Llukinuueckas
BOJIbTAMIIPOMETPHUS, OIIpe/IeIeHHE, 00JIaCTh IPUMEHEHHUSI.

Pasoen 2. [lomenyuomempus. Honomempus. I1ekmpoobl UCHONIb3YeMble 8 NOMEHYUOMEeMPUU
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Onpenenenve mnoreHuuoMerpuu. llpuHnun necTBUS NOTEHIUOMETPUYECKHX aHAIM3aTOPOB.
Onpenenenne D/IC. IN'anpBannueckas sueiika ans onpeaeneHus D/C. IloreHnuansl B MOTEHIMOMETPHUU:
ANIEKTPOJHBIN, MeMOpaHHbIN, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN, IU((Y3UOHHBINA, OINpeaeacHus.
VYpaBuenne HepHcTa, (QuU3HKO-XUMHUYECKUNH CMBICT TNpepeMeHHbIX (OCHOBHBIE THIBI 3JEKTPOJIOB,
ucrnoJib3yemble B moTeHHoMeTpuu. CTEKISHHBIA 3JEKTPOJ, YCTpoMcTBO, mnpeaHazHaueHue. OOnacTb
npuMeHeHusl. VIOHCeNeKTUBHBIN AIEKTPOT ¢ TBEPIOH U KUIKOH MEeMOpaHO: yCTPONCTBO, IPeAHA3HAUCHHE.
[loTeHIMan MOHCENEKTUBHOIO JJIEKTpoJa B OTCYTCTBUE IIOCTOPOHHUX HMOHOB. I'paduueckuil Bupg
3aBucumoctu moTeHnuana MCD ot pH. I[lpemen ompeneneHus MOTEHIIUATIONPEILSISIIONIETO HOHA.
Hcnonb3oBaHME MOHCENEKTHBHBIX JJIEKTPOJOB B IMPAKTUYECKUX LENAX. OJEKTPOAbl CPABHEHHUS:
CTaHJIaPTHBIN BOJOPOIAHBIN AJIEKTPOJI, KaJIOMEIbHBIN AIEKTPO, XJIOPUICEPEOPAHBIN 3JEKTPO. Y CTPOKCTBO,
MOTEHLIMATIOTIPEACTISIONINE peaxkuuu. Ob6nactu pUMEHEHHE AJIEKTPOJIOB CpaBHEHUS.
[ToreHnnomerpuueckoe onpenenenue pH, npuanun nericreus pH-meTpa, 351eKTpoasl, ucnoib3yeMbie B pH-
Merpun. OcHOBHBIE OydepHbie pacTBOpbl A pH-merpun. Ilpunuun neiictBus OydepHBIX pacTBOPOB.
[Tepeuens OydepHbIx cuctem, coctaB OydepHbIx cucteM, 3Hauenus pH. [Ipurorosienue cranaapT-TuTpa.

Pasoen 3. Hccnedosanue cmayuonapHolx Xapakmepucmuk — 31eKMpPOXUMUYECKUX — CUCTEM.
Konoykmomempus. Snexkmpoghopes

Konnykromerpusi, omnpeneneHue. DIEKTPONPOBOAHOCTb, CONPOTHUBIECHUE. BaxkHOCTh omnpeneneHus
AJIEKTPONPOBOJHOCTH B DJIGKTPOXMMHUYECKUX  MCCIEAOBAHUSAX.  YJelIbHasT W OKBHUBAJIEHTHAas
AJIEKTPOIPOBOJHOCT,  (DAKTOpPbl  BIMSIONIME HAa  BJIEKTPONPOBOJHOCTb. MeToAbl  OmpesesieHus
anekrponpoBoaHocTy: Meton Konbpayma, cxema npubopa Konbpayma. Konmyktomerpuueckas sueiika,
cxema, MaTepuai 31eKTpooB. [IpsiMas u KocBeHHasi KOHAYKTOMETPUS, ONPeAETIeHHs, 00JIaCTH MPUMEHEHUSI.
W3mepenue 3JIeKTPOKMHETUYECKOTO MOTEHIMalla METOJIOM 3JeKTpodopesa, cymHOCTh MeTtona. Cxema
JBOMHOIO  AJIEKTPUYECKOTO  CJIOS, IIJIOCKOCTh CKOJIBKEHHUS, OIpEAeieHHe 3JIEKTPOKHMHETUYECKOTO
MOoTeHIMaNa. BaXHOCTh M3MeEpeHHsl 3JIEKTPOKMHETHYECKOTO MOTEHLMana s PELIeHUs MNPaKTUYECKUX
3aa4. CoBpeMEeHHbIE METO/Ibl U3MEPEHNUS A3€Ta-IOTEHIMAIA, KOHCTPYKLUN U3MEPUTENbHBIX SUYEeK.

Pazoen 4. Pacceusarowas cnocoonocms snekmporumos. HAuetika Monnepa. Onpedenenue
pabomocnocobnocmu snekmpoaumos. HAuetika Xyina

PacceuBaroiasi ciocoOHOCTb 3JIEKTPOJIUTOB, OIpe/eneHne. MeToapl onpezeneHus pacceuBaroueit
crocoOHocTH. OmpeieNieHns paccenBarolell CoCOOHOCTH C MCIOJIb30BAaHUEM IIEJIeBOM sueriku Moutepa.
DNeKTpoJHble MaTepualbl, IMpUMEHseMble B sdeilke Mosiepa. DiekTpuueckas cxema IO0JKIYECHUS
WCTOYHHKA TOCTOSIHHOTO TOKa K sueiike Mosepa. Pacu€r 3HaueHus paccemBaromiei crocoOHOCTH C
WCIIOJb30BAHUEM JAHHBIX, IIOJIYYEHHBIX Ha s4elku Mosutepa. [IpuMeHeHHne NaHHBIX O PacCEeUBAIOLICH
CIIOCOOHOCTH B IpakTU4eCKOW rajabBaHuke. KOHTposab paboTOCIOCOOHOCTH T'ajbBaHUYECKHX PACTBOPOB C
noMoIpro suerkn Xymia. HazHauenue sueliku Xyiia: Kakue TEXHOJOTMYECKHE ITOKA3aTENHM IO3BOJIIET
KOHTPOJIMPOBATh sSUekKa. DJIEKTPOIHbIE MaTepHallbl, IPUMEHSIEMbIE B siueiike Xyma. DaeKTpuueckas cxema
ITOJKJIFOYEHUSI HCTOYHUKA ITOCTOSIHHOTO TOKA K siuerke XyIuia.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
B .
U1 y4yeOHoi padoThl Axan. | Acip.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCUMIIJIMHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,44 16 12
[Tpaxtueckue 3anstus (113) 0,44 16 12
CamocrosiTesbHasi pabora 2,1 76 57
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
CaMoCTOATENbHOE U3YUEHUE Pa3/IeI0B AUCHUIUIUHEI (u1u Opyaue 2,1
. 75,6 56,7
8UObL CAMOCOAMENILHOU pabomvl)
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«MeToabl 3JIEKTPOXUMHYECKUX UCCIET0BAHMUID)

1 Heas aAuCHUIUIMHBI — TPHOOpPETeHHE OOYYaAIOMMMHCS 3HAHUKW B OO0JaCTH METO0JIOTHH
ANEKTPOXUMUUYECKUX JKCIIEPUMEHTAIBHBIX HCCIEAOBAHUN, HEOOXOIUMBIX MPH OCBOCHUM JUCITUIUIMH
pOQuIIs HOATOTOBKH.

2 B pe3yJsbTare U3y4eHHs] AMCHUILIMHBI 00YYAOIIMIACS J0JI5KEeH:

Obnadams cneayrONIMMU KOMIIETEHIMSIMU B HHIuKatopamu ux aoctwkenus: [1K-2.1, TIK-2.2, TIK-
2.3, [IK-3.1, TIK-3.2, T1K-3.3, [1K-4.1, TIK-4.2, T1K-4.3, TIK-5.5.

3nams:

— OCHOBHBIE O3KCHEPHUMEHTAIBHBIE METOJUKH HCCIEAOBAHUA B OOJACTH DIEKTPOXHUMHUYCCKUX
TEXHOJIOTHH;

— OCHOBBI (PM3NYECKUX U (PU3UKO-XMMHUYECKUX METOJIOB MCCIEAOBAHUS TOBEPXHOCTU AJIEKTPOIHBIX
MaTepHuaos;

— TEXHOJIOTUYECKHUE aCTIEKTHI AJEKTPOXUMHYECKUX METOJIOB UCCIICIOBAHUS.

Ymems:

— Ha OCHOBE TEOPETHYECKMX NPEACTABICHUN T'PAMOTHO IOCTPOUTH IUIAH SJIEKTPOXUMHYECKOTO
AKCIEPUMEHTA;

— BBIOpaTh HEOOXOqUMBIE (PU3NUECKUE U (PU3UKO-XUMHUUECKHE METO/IbI MCCIICIOBAHMS;

— COCTaBUTh IUIAH OJKCIEPUMEHTAIBHOTO HCCIEIOBaHUA JUIsl PEUICHUs KOHKPETHOW 3aliayu
ANEKTPOXUMUUYECKUX TEXHOJIOTHIA.

Braoemy:

— OCHOBaMU METOJIOJIOTUH 3JIEKTPOXUMHUUECKOro sKkcriepumenta B TOII;

— DKCIIEPUMEHTAILHBIMU TTPUEMAMHU IEKTPOXUMUYECKUX UCCIICTOBAHUH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Bseoenue. I[lomenyuomempus. Honomempus. Onekmpoovl UCHOTb3YeMble 8
NnomeHyuomMempuu

[IpeameT u conepkanue AUCHUIUIMHBL. 3a7a4d AUCHUIUIAHBL. POJb AJIEKTPOXUMUN B COBPEMEHHOU
Hayke W TexHuke. OcHoBHbIe TOHATHA. Omnpeaenenue mnoTeHUUOMETpuH. [lpuHIMI aelCTBHS
noreHuomMerpudeckux ananmm3atopoB. Omnpenenenue DJIC. T'anpBaHuMueckasl sueiika Ijisi ONpECIICHHS
O/IC. TloTeHuMansl B MOTEHIIMOMETPHUH: SJEKTPOJIHBINA, MEMOPAHHBIN, OKUCIUTEIHFHO-BOCCTAHOBUTEIHHBIM,
mubdy3noHHBI, ompeneneHus. YpaBHeHwe HepHcTa, (QU3UKO-XUMUYECKUNW CMBICT MPEPEMEHHBIX
OCHOBHBIE THITBI 3JIEKTPOJOB, HCIOJB3yeMble B TOTEHIOMETpuH. CTEKISSHHBIA 3JEKTPOJ, YCTPOMCTBO,
npeanasHayenue. OOnactb npumeHeHHs. VOHCENeKTHBHBIA 3JIEKTPOJ ¢ TBEPAOM U KUIKOM MeMOpaHOIL:
YCTPOMCTBO, IpeaHa3HadeHue. [IoTeHnranr MOHCENEKTUBHOIO JEKTPOAa B OTCYTCTBHE MOCTOPOHHUX HOHOB.
I'padmueckuii Bun 3aBucumoctu noteHimana MCD ot pH. Ilpenen ompeneneHus MOTEHIMATIONPEILSISIONIETO
noHa. lcrnonp30BaHME MOHCENEKTUBHBIX JJIEKTPOJOB B IMPAKTHUECKUX LEISAX. OJIEKTPOJbl CPAaBHEHUSL:
CTaHIAPTHBIM BOJOPOAHBIA 3JEKTPOM, KaJOMEIBHBIA AJIEKTPOJ, XJIOPHACEPEOPSHBIN AIIEKTPO. Y CTPOMCTBO,
MOTeHLasIonpeessitonpe peakuu. O0nacT NpUMEHEHHE AJIeKTpoJoB cpaBHeHMs. [loTeHipomeTpuueckoe
omnpezaenenue pH, npunuun aeicrBust pH-metpa, 3nexTpopl, ucrnoib3yeMblie B pH-merpun. OcHoBHBIE OydepHbIe
pactBopel uia pH-metpun. Ilpunimn nelictBust O6ydepHbix pactBopoB. [lepeuenp OydepHbIX cucTeM, cocTaB
Oydepubix cucrem, 3HaueHus pH. [IpurotoBienue craniapT-TuTpa.

Pasoen 2. Hccnedosanue cmayuonapHolx Xapakmepucmuk — 31eKMpPOXUMUYECKUX — CUCTEM.
Konoykmomempus. Snexkmpoghopes

Konnykromerpusi, omnpeneneHue. DIEKTPONPOBOJHOCTb, CONPOTHUBIECHHUE. BaxkHOCTH ompeneneHus
3JIEKTPONPOBOJTHOCTH B JJIEKTPOXMMHYECKHX  HUCCICIOBAHUAX.  YJAelIbHAad U SKBUBAJICHTHaA
AJIEKTPONPOBOJAHOCT,  (DAKTOpPbl  BIMSIONIME HA  AJIEKTPONPOBOJHOCTb. MeETOAbl  OMpeleeHUs
anekrponpoBoaHocTH: Meton Konbpayma, cxema npubopa Konbpayma. Konmykromerpuueckas sueiika,
cXxema, MaTepual MEeKTpo10B. [IpsiMast 1 KoCBeHHas! KOHIyKTOMETPHS, ONIPECIICHHs], 00IaCTH MPUMECHECHHS.
N3mepenue 3IIEKTPOKMHETUYECKOTO MOTEHIMala METOJOM 3JeKTpodopesa, cymHocTs Metona. Cxema
JBOMHOTO  JJIEKTPUYECKOTO  CJIOSl, IUIOCKOCTh CKOJIBKEHMS, OIPENCIICHHE JIIEKTPOKMHETHYECKOTO
NMoTeHIMana. BaXHOCTh M3MEpeHUs: 3JIEKTPOKMHETHYECKOrO IOTEHIMAaNa Uil PELICHHS MPAKTUYECKUX
3amayu. COBpeMEHHBIC METObl U3MEPEHHUS I3€Ta-MIOTEHIINANA, KOHCTPYKIIMH U3MEPUTEITBHBIX TUEeK.
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Pazoen 3. Pacceusarowas cnocoonocme snekmporumos. HAuetika Monnepa. Onpedenenue
pabomocnocobrocmu snekmpoaumos. HAuetika Xyina

PacceuBaroiasi ciocoOHOCTb 3JEKTPOJIUTOB, OIpeleneHne. MeToasl onpezeneHus: pacceuBaroeit
cnocobHocTu. OnpezeneHus: paccenBaroleld CIOCOOHOCTH C MCIIOJIb30BaHUEM LIENIeBOH siueliku Mouepa.
DNeKTpoJHble MaTepualbl, IMpUMEHseMble B sdeiike Moiepa. DiekTpuuyeckas cxema IOJKIIYEeHUS
HMCTOYHMKA TOCTOSIHHOTO TOKa K sueiike Mosepa. Pacu€r 3HaueHus paccemBaromie CrocoOHOCTH C
HCIOJIb30BAHUEM [JaHHBIX, MOJYYEHHbIX Ha sueiiku Mosepa. [IpumeHeHHe NaHHBIX O pacceuBarollel
CIIOCOOHOCTH B IpakTU4ecKol rajabBaHuke. KOHTpoab paboTOCIIOCOOHOCTH rajgbBaHUYECKHX PAacCTBOPOB C
nomMoIpio suerkn Xymwia. HazHauenuwe sueiiku Xyiia: Kakve TEXHOJOTMYECKHE IMOKA3aTENH IO3BOJISET
KOHTPOJIMPOBATh sSUekKa. DJIEKTPOIHbIE MaTepHallbl, IPUMEHsIeMbIe B ssueiike Xyma. DIeKTpuueckas cxema
ITOJKJIOYEHUS] HCTOYHUKA ITIOCTOSIHHOTO TOKA K sYeiike XyIuia.

Paszoen 4. Kunemuka snekmpoxumuueckux npoyeccos. Memoo nonspusayuonHulx Kpuewvlx. Memoo
8pawaroue2ocs OUCK0B020 3eKMpooa

Meton mnosiIpu3alMOHHBIX KpuBBIX. OrmnpeneneHue MNOJISPU3ALUOHHBIX KpPUBBIX, Pa3HOBUIAHOCTHU
MOJISIPU3aLMOHHBIX KpUBBIX. OONacTH HCCIENOBaHUN C MCHOJIb30BAHUEM MOJIIPU3ALUOHHBIX KPHUBBIX.
DnexTpuyecKas cxema MU3MEpEeHUs] KaTOJHOTO U aHOJHOro MoTeHiuanoB. Jnekrpon Jlyrruna (I'edp), uenb
€ro MpuMeHeHMs. XOJ CTaHJAPTHBIX KaTOJAHBIX M AHOJHBIX MOJSPU3ALUOHHBIX KPUBBIX, XapaKTEpHBIE
obnactu KaronHsle nmossipu3aliMoHHbIe KpUBbIe, onpenenenue. [IpuMeHenrne KaToaHbIX MOJISPU3ALMOHHBIX
KPUBBIX B IPAaKTHYECKUX MLeNsAX. JluMutupyrommue CcTaaud KaTOJHOTO BOCCTAHOBJIGHUS METaJIOB.
[lepenanpsixenue. OnpeneneHue. YpaBHEHUE MOJSPU3ALMOHHOM KPUBOM B Ciydae MEepeHAIpsKEHUs
mupdysueit. OO000mEHHBIE KAaTOAHBIE TOJAPU3ANMOHHBIE KpuBbie (0e3 orpanudeHuii, c audd.
OTpaHUYEHUSIMH, CYMMapHbI€). YBEJIMYEHHE CKOPOCTHM KaTOJHOTO Ipolecca B YCIOBUSX AUPPy3uH.
JlumuTupyromue CcTaaud KAaTOJHOIO Ipolecca. YpaBHEHHE MOJSPU3ALMOHHOW KpUBOM B ciydae
AIIEKTPOXUMHUYECKOTO NepeHanpsbkeHus. Tok oOMeHa. YpaBHenue Tadens. Bun nonspuzalilnoHHbIX KPUBBIX
XapaKTepHbIE Ul peaklUi, IPOTEKAIOUIUX C 3aMEIJICHHON CTaAuel MPUCOESTUHEHHS WIIK OTIa4H JIEKTPOHA
B TPaJULMOHHBIX M B TadereBCKUX KOOpAMHATaX. AHOJHBIE MOJSPU3ALMOHHBIE KpUBbIE. AHO/AHAs
raccuBalusi MeTauloB. Vcronb3oBaHME AHOJHBIX MOJSIPU3ALMOHHBIX KPUBBIX B MPAKTUYECKUX LEISIX.
[TonsipuzanvoHHbBIE KpUBBIE AHOJHOIO PpACTBOPEHHUS METAJUIOB M BOCCTAaHOBJIEHHUS KHCIOpOJAa B
HOPMAaJIbHBIX YCJIOBUSIX, IIPU MepeMeIINBaHuU pacTBopa. CKOpOCTh KOppo3uu. YeTbipe 001acTi Ha aHOAHOM
MOJISIPU3aLlMOHHON  KPUBOM: MpPUYMHBI BO3HUKHOBEHHUS. M3yueHue KHUHETUKU 3JIEKTPOXUMUYECKUX
MIPOLIECCOB B CTAallMOHAPHBIX YCJIOBMSX. MeToJ Bpallarolierocss TUCKOBOro anekTpona. Oobnactu
npumeHenust meroaa. Crpoenue B/1D. YpaBuenue miotHocTu Toka Ha B/ID. Onpenenenre TUMUTHPYIOIINX
CTaAMI DIIEKTPOXUMHUYECKUX TporieccoB ¢ momomb BJID. HecrannonapHsie METOIBI HMCCIIEIOBAHHS
KMHETUKH DJIEKTPOJHBIX IMPOLIECCOB B 3JIEKTpOXUMHH. L{ukindeckas BoJbTaMIPOMETpUs, OINpeseieHuE,
00JacTb MPUMEHEHHUSL.

4 O0beM yueOHOM TMCHUILTUHBI

O0beM TUCUMIIIIMHBI
Bun yueOHo# padboThl Axkan. | Actp.
3E 4. 4.
O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,9 32 24
Jlexinm 0,44 16 12
[TpaxTnueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHasi paboTa 2,1 76 57
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
CaMoCTOATENbHOE U3YUEHHUE Pa3/IeoB AUCHUILUIMHGI (u1u Opyaue 2,1
. 75,6 56,7
BUObL CAMOCOAMENLHOU pabomwl)
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«Koppo3us u 3amuTa MeTaIJI0B»

1 Heap pucHMIVIMHBI — @OpHOOpeTeHHEe O0O0ydaroIUMMHCS 3HAHUM OCHOBHBIX HAay4HbIX U
MIPAKTUYECKUX MOJIOKEHUH O KOPPO3UM M 3alUTE METAIJIOB U NMPUMEHEHHE UX IpPU PEIICHUHU 3ajad Io
3alUTE METAJUIOB OT KOPPO3HH.

2 B pesyabrare u3y4eHHs JMCHUILIMHBI 00y4YalOMICH J0JI2KEeH

Obnadams cneayrONIMMU KOMIIETEHIMSIMU B HHauKatopamu ux aoctwkenns: [1K-2.1, TIK-2.2, TIK-
2.3, 11K-3.2, [IK-4.1, [1K-4.2, TIK-4.3, [1K-5.2, TIK-5.4, [1K-5.6.

3nams:

- OCHOBHBIC IMOHSTHSI W ONIPEICNIICHHS IO KOPPO3HMM U 3alllUTe€ METaIOB; OCHOBHbBIC IOJOXKEHHS
TEPMOJIMHAMUKHN, KUHETUKU U MEXaHU3Ma KaTOJHBIX U aHOJIHBIX PEAaKIM KOPPO3UOHHOIO MPOLIECCa;
- METOJbl M TEXHUUYECKUE CPEJICTBA, IPUMEHSIEMbIE /715 3aLIUThl METAIUIOKOHCTPYKLUN OT KOPPO3UU.

Ymemns:
- paccUUTHIBaTh OCHOBHBIE XapaKTEPUCTUKU KOPPO3UOHHOTO Mpoliecca U BBIOMPaTh METO/AbI U TEXHUUECKUE
CPEICTBA IS 3AIUTHI METAUIOKOHCTPYKIIMI OT KOPPO3UU;
- ONpeAessaTh BUIbl KOPPO3UU U BbIOMpATh METAUIMYECKHWE KOHCTPYKLIMOHHBIE MaTepHalibl U 3alllUTHBIC
MOKPBITHUS;

Braoemy:
- METOJIaMH KOPPO3UOHHO-JIEKTPOXUMHUECKUX UCCIEA0BAHUM;
- METOJaMH aHaJIM3a Pe3yJIbTaTOB 00CIEI0BAaHUS KOPPO3HOHHBIX Pa3pylIEHUN METaINIOKOHCTPYKLIUH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Beeoenue. Koppozus memannog 6 pacmeopax s1eKkmpoiumos

1.1 Hayunble OCHOBBI M 3agauu AUCUUILIUHBL. OCHOBHBIE ompeaeneHuss U HoHATHUS. OOmas
XapakTepUCTUKA KOPPO3HOHHBIX IMpoleccoB. HaydHO-TEXHMYECKHM, HSKOHOMHUYECKHH, COLMAIbHbIN,
9KOJIOTMYECKUI acmeKkThl mpobiieMbl «Kopposus u 3ammra metayioB». Kiaccupukanus KOppo3nOHHBIX
npoueccoB. MeToabl OLIEHKH KOPPO3UOHHOW CTOMKOCTH METAJLIIOB.

1.2 TepmonuHaMuKa SJIEKTPOXUMUYECKOW Koppos3uu. [IpuMeHeHue pmarpamMm paBHOBECUU
noreHuman - pH g asanmsa mnponeccoB Koppo3nu. KHHETHKa 3IEKTPOXMMHUYECKOM KOpPPO3UHU.
DNEeKTpOXUMHUECKass KOPpO3us KaK YAaCTHBIM ciydyaid NPOTEKaHUs COIMPSKEHHBIX PEAKIUH HMOHM3ALUU
aTOMOB MeTajlyla M BOCCTaHOBJEHUS okuciautess. ConpshKeHHbIE PEaKIUHM IPU HAJOKEHUU BHEIIHEH
nonspusaunu. llomspuszannonHoe comportuBieHne. Koppo3uss B yCHOBHAX JIOKAIW3AlMM KaTOOHBIX H
AHOJHBIX PEAKIUN.

1.3 Koppo3usi mpu BOCCTAaHOBIEHWH KHUCIOpOJa M HOHOB BoAopojaa. CTaiuiHOCTh HMOHHU3AIUU
MeTajjia. YdacTue KOMIIOHEHTOB pacTBOpa B 3JIEMEHTApHBIX CTaAMSIX aHOAHOW peakuuu. Auddy3nonHbie
OTpaHMYEHUs AaHOJHOW peakuuu. PacTBopeHwe Meramyia MO XUMHUYECKOMY MexaHu3My. IlaccuBHoe
cocrosiHue MertamwioB. CrnocoObl mepeBoja MeTaula B MaccuBHOe cocTosHue. Ciydan HapylieHus
[IACCUBHOTO COCTOsIHUA (IlepernaccuBanus, NUTTUHrooOpasoBanue). Kopposust cruiaBoB. IlapruanbHbie
CKOPOCTH pacTBOPEHUSI KOMIIOHEHTOB CILJIaBa.

Pazoen 2. Kopposus memannog 6 npupooHvix u NPOMbIUUIEHHBIX YCAOBUX

2.1 Artmocdepnas koppo3us. MexaHusMm, KOHTpojupyromue ¢Gakropbl. BiusHue 3arps3HeHuit
aTMoc(ephl, BIAKHOCTH, TEMIIEPATYpPhl HA CKOPOCTh aTMOC(EPHOI KOPPO3HUH.

2.2 TlogzemHasi, Mopckas, Ouooruyeckass Kopposus. YCIOBUS BO3HHUKHOBEHHUS, MEXaHM3M,
0COOEHHOCTH MPOTEKAHUSI.

2.3 [lurTuHroBas, MEeXKpPUCTAIUIUTHASA KOppo3us. OcOOEHHOCTH NpoTeKaHus. BiusHue pasnuyHbIx
(akTOPOB Ha CKOPOCTH JIOKAJIBHBIX BUJIOB KOPPO3HH.

2.4 Kopposus moj neiictBueM Harpy3ok. KopposuonHoe pactpeckuBanue. CTaguu pocTa TPEITUHBI.
Kputnueckoe Hanpsbkenne. Koppo3unonnas ycranocts. [Ipenen koppo3noHHOM yCTalnOCTH.

2.5 TepMoauHaMHMKa M KUHETHKA Ta30Boi Koppo3uu. TpeboBaHus, NMperbsBIsSeMble K 3alIMTHBIM
IUIeHKaM. MexaHMU3M OKHCIIEHHUS U 3aKOHBl POCTa OKCHUIHBIX IJICHOK. BiusiHue pasznuuHbiX (akTopoB Ha
CKOPOCTb ra30BOM KOPPO3UH.

Pazoen 3. Kopposuonnas cmotikocms 8acHetiuux Memaios u Cniagos

3.1 Koppo3uoHHas CTOMKOCTb K€Jie3a U CIUIaBOB Ha €ro ocHoBe. Koppo3moHHBIE CBOKCTBaA JKeme3a.
Ponp yrinepona B KOppO3MOHHO-AIIEKTPOXUMUYECKOM ITOBEICHUH CIUIABOB Xee3a ¢ yraepoaoM. [IpuHnumb
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JIETUPOBAHUS JUIsl MMOBBILIEHUS! KUCIOTOCTOMKOCTH, CTOMKOCTH MPOTUB MUTTUHIOBONW U MEXKPUCTAJUIMTHOMN
Koppo3uu. XKapocToiikue U KapoNpoUHble CTAIU. DIEKTPOXUMUYECKAs XapaKTEPUCTHUKA M KOPPO3UOHHAS
CTOMKOCTh BOXHEUINIMUX I[BETHBIX METAJUIOB U CIUIABOB HA MX OCHOBE (Me€Ib, HUKEIb, AIIOMHUHUIN, MarHuii,
THUTAaH).

3.2 Koppo3uoHHass CTOWKOCTb H 3alllUTHAs CIIOCOOHOCTh TalbBAHMYECKUX  TMOKPBITUM.
Knaccudukanus moxpeiTiid. MexaHu3M  3allUTHOTO JIEHCTBHS OJHOCJIOWHBIX ©  MHOTOCIOMHBIX
raJbBaHUYECKUX MOKPBITH.

Pazoen 4. Memoowl 3auwyumsi memannos om Koppo3uu

4.1 Knaccuduxanuss u o00cHOBaHHME BbIOOpa METOJOB 3aliuThl. llpenynpexaeHue Koppo3uu Ha
CTaJuu MNPOEKTUpoBaHUA. I[IpoTHBOKOpPpO3MOHHBIE JierMpoBaHHe U paduHUpoBaHUE. TepmuyecKas
o0paboTka MeTaia. 3alUTHBIC TOKPBITUSA: METAUIMYECKAe, HEMETAUINYECKHe HEOpraHu4YecKue |
oprannueckue. CunukatHble Marepuaibl. OOpaboTka arpeccuBHOM cpenbl. WHruOuTopsl KOppo3uu.
KoHcepBanus MeTauinuyecKux u3aeani.

4.2 DnekTpoXUMHUYECKUEe METO bl 3aluThl. KaToaHas M aHOAHAs 3alUTa C MOMOIIBIO MOJSpU3aLUU
OT BHEILIHEr0 MCTOYHHMKA MOCTOSIHHOTO TOKa MJIM C MOMOIIBIO MpoTekTopa. CTaHIUU KAaTOJHOW M aHOJHOU
3aIUTHL

4 O0beM yueOHOM TMCHUIITHHBI

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

O01mas Tpya10eMKOCTb JUCHHUIIJIMHbI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48,06
Jlexuu 0,89 32 24,03
[TpakTnueckue 3anstus (113) 0,22 8 5,94
Jlaboparopusie padboTs! (JIP) 0,67 24 18,09
B TOM 4ucJe B (popMe MPaKTUUECKON MOATOTOBKU 0,67 24 18,09
CamocrosiTeJibHAs padoTa 1,22 44 32,94
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 1,22 44 32,94
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMeXyTOYHAsI ATTECTAIHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI

«CoBpeMeHHbIe MeTO/Ibl KOPPO3MOHHBIX HCIIBITAHUID)

1 Heap pucHMIVIMHBI — @OpHOOpeTeHHEe O0O0ydarolMMHCS 3HAHUM OCHOBHBIX HAay4HbIX U

MPAKTUYCCKUX TOJIOKCHUH O KOPPO3WH W 3alIATE METAIOB M NMPUMEHEHHE WX TPHU PEIICHUH 33134 110
3aIUTE METAJUIOB OT KOPPO3HUH.
2 B pe3yabTaTe H3yYeHUs] TUCHUTIIAHBI 00YYAIOLIUICA TOIKEH:
Obnadams cneayrONIMMU KOMIIETEHIMSIMU B WHIuKatopamu ux aoctwkenus: [1K-2.1, TIK-2.2, TIK-
2.3, [1K-3.2, I1K-4.1, T1K-4.2, T1K-4.3, T1K-5.2, TIK-5.4, TTIK-5.6.
3namo:
- OCHOBHBIC TIOHSATHS W ONPEICIICHUS TI0 KOPPO3MH U 3alIUTE METa/NIOB; OCHOBHBIC ITOJIOKCHHUS
TEPMOJIMHAMUKHN, KHHETUKH U MEXaHU3Ma KaTOJHBIX U aHOJHBIX PEAKIMI KOPPO3ZHOHHOTO MPOIIeCCa;
- METOJBI M TEXHHYCCKHUE CPEJICTBA, TIPUMEHSICMBIC JIJIS 3alUTHl METAIUIOKOHCTPYKIIUNA OT KOPPO3HUH.
Ymemn:
- PacCYUTHIBATh OCHOBHBIC XapaKTEPUCTHKU KOPPO3UOHHOTO TPOIIECcCa W BRIOUPATH METOBI U TCXHUYCCKHE
CpeICTBA JIJIS 3alUTHl METAIOKOHCTPYKIIUH OT KOPPO3HUH;
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- ONpeAeNsaTh BUIbl KOPPO3UU U BbIOMpATh METAUIMYECKHWE KOHCTPYKLIMOHHBIE MaTepHalibl U 3alllUTHBIC
MOKPBITHUS;
Braoemy:
- METOJaMH KOPPO3UOHHO-3JIEKTPOXUMUYECKUX UCCIIETOBAHUM;
- METOJaMH aHaJIN3a Pe3yIbTaTOB 00CIEeI0BaHUS KOPPO3UOHHBIX Pa3pyIICHUH METANIOKOHCTPYKIIUH.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pasoen 1. Beeoenue. Kopposus memannog 6 pacmeopax 31eKmpoaumos

1.1 Hayunble oOCHOBBI M 3agaud AUCUUIIMHBL. OCHOBHBIE ompeaeneHUss U noHAtua. OOuias
XapakTepUCTUKA KOPPO3HOHHBIX IMpoueccoB. HaydHO-TEXHHUECKHU, HKOHOMHYECKHUM, COILMAIbHBINI,
9KOJIOTMYECKUM acmekThl mpobiieMbl «Kopposus u 3ammra metayioB». Kiaccupukanus KOppo3nOHHBIX
npoueccoB. MeToabl OLIEHKHM KOPPO3HOHHOW CTOMKOCTH METAJIOB.

1.2 TepmonuHaMMKa 3JIEKTPOXUMUYECKONW Koppos3uu. llpuMmeHeHue puarpamMm paBHOBECUU
noreHuuan - pH g asanmsa mnporeccoB Koppo3nu. KHHETHKa 3IEKTPOXMMHUYECKOM KOPPO3UHU.
DNeKTpOXUMHUECKass KOPpO3usi KaK YaCTHBIM ciiydall NpOTEKaHHs CONPSDKEHHBIX peaklUid MOHU3alHUU
aTOMOB MeTajlyla M BOCCTaHOBJEHHUS okuciauTens. ComnpspkKeHHbIE PEaKIUHM IPU HAJOKEHWU BHEIIHEH
nossipusauuu. [lonspuzanmonHoe comnpoTusieHue. Koppo3us B yciaoBHSX JIOKaIM3alUUM KATOAHBIX H
AHOJHBIX PEAKIUN.

1.3 Koppo3usi mpu BOCCTAHOBJIEHWH KHUCIOpOAa M HOHOB Bojaoponaa. CTaguiHOCTh MOHHM3ALUU
MeTajjia. YJacTue KOMIIOHEHTOB pacTBOpa B 3JIEMEHTApHBIX CTAAUSIX aHOAHOW peakuuu. Auddy3noHHbIE
OTpaHMYEHUs aHOJHOW peakuuu. PacTBopeHwe Meramia MO XUMHUYECKOMY MexaHu3My. IlaccuBHoe
cocrosiHue MertawioB. CrnocoObl IepeBoja MeTala B IaccuBHOE cocTosiHue. Ciyyau HapylmieHus
[IACCUBHOTO COCTOsIHUA (IlepernaccuBanus, NUTTUHroooOpaszoBanue). Kopposus cruiaBoB. IlapruanbHbie
CKOPOCTH pacTBOPEHUSI KOMIIOHEHTOB CILJIaBa.

Pazoen 2. Kopposus memannog 6 npupooHvix u NPOMbIUUIEHHBIX YCIOBUX

2.1 Artmocdepnas koppo3us. MexaHus3M, KOHTpojiupywoomue ¢akrtopbl. BrusHue 3arpsizHeHuit
aTMoc(ephl, BIAKHOCTH, TEMIIEPATYPBI HA CKOPOCTh aTMOC(EPHON KOPpO3UU.

2.2 TlogzemHasi, Mopckas, OuoyorMyeckass Kopposus. YCIOBUS BO3HHUKHOBEHHUS, MEXaHM3M,
0COOEHHOCTH MPOTEKAHUSI.

2.3 IlurTuHrOBas, MEXKPUCTAJUIUTHAS KOppo3us. OCOOEHHOCTH MpOTeKaHUs. BiusHue paznuyHbIX
(aKkTOPOB Ha CKOPOCTH JIOKAIBHBIX BUJIOB KOPPO3HH.

2.4 Kopposus moj nerictBueM Harpy3ok. Kopposunonnoe pactpeckuBanue. CTaguu pocTa TPEITUHBI.
Kputnueckoe Hanpsbkenne. Kopposuonnas ycranocts. [Ipenen Koppo3noOHHON yCTaJIOCTH.

2.5 TepMoauHaMMKa M KUHETHKA Ta30BOi Koppo3uu. TpeboBaHusl, MpenbsBIsSeMble K 3alIUTHBIM
IUIeHKaM. MexaHM3M OKMCIIEHUS U 3aKOHBI POCTa OKCHUJHBIX IUIEHOK. BiusHue paznuysbix (akTopoB Ha
CKOPOCTb r'a30BOM KOPPO3UH.

Pa3zoen 3. Kopposuonnas cmotikocms 8adcHetiuux Memaios u Cniagos

3.1 Koppo3uoHHas CTOMKOCTb K€JIe3a U CIUIaBOB Ha €ro ocHoBe. Koppo3noHHBIE CBOKCTBA JKeie3a.
Ponp yrnepona B KOppO3MOHHO-AIIEKTPOXUMUYECKOM ITOBEICHUH CIUIABOB Xkee3a ¢ yriaepoaoM. [IpuHnumb
JIETUPOBAHUS JUISl MMOBBIIEHUS! KUCIOTOCTOMKOCTH, CTOMKOCTH MPOTUB MUTTUHIOBON M MEXKPUCTAJUIUTHOM
Koppo3uu. XKapocToiikue U KapoNpOUHbIE CTAIU. DJIEKTPOXUMUYECKAsh XapaKTEPUCTUKAa U KOPPO3UOHHAS
CTOMKOCTh BOXHEUINIUX I[BETHHIX METAJUIOB U CIUIABOB HA MX OCHOBE (Me€Ib, HUKEIb, AIIOMHUHUMN, MarHuii,
THUTAaH).

3.2 Koppo3uoHHasi CTOWKOCTh H 3allUTHAs CIIOCOOHOCTh TajJbBAHMYECKUX ITOKPBITUH.
Knaccudukanuss moxpeiTuil. MexaHu3M  3allIUTHOTO  JIEWCTBUS  OJHOCIOWHBIX M MHOTOCIOMHBIX
raJIbBAHUYECKUX MOKPBITHH.

Pazoen 4. Memoow 3auwyumsi memannos om Koppo3uu

4.1 Knaccudukamus u o00cHOBaHHME BbIOOpa METOJOB 3amiuThl. llpenynpexaeHue Koppo3uH Ha
CTaJuu MNpPOEKTUpoBaHUsA. I[IpoTUBOKOPpO3MOHHBIE JierMpoBaHHe U paduHUpOBaHUE. Tepmuyeckas
oOpaboTka Meramia. 3allUTHbIE TOKPBITUSA: METaNIMYECKUE, HEMETAJUIMUECKUEe HEOpPraHu4eckue Hu
oprannueckue. CunukatHble Marepuaibl. OOpaboTka arpeccuBHOM cpenbl. HMHruOUTOpH KOPPO3UH.
KoHcepBanus MeTauinuyeckux u3eaun.

4.2 DnekTpoXuMHUYECKHUe METO bl 3aluThl. KaToaHas U aHoAHAs 3aluTa ¢ MOMOILBIO MOJIIpU3alun
OT BHEILIHEr0 MCTOYHHMKA MOCTOSIHHOTO TOKa MJIM C MOMOIIBIO MpoTekTopa. CTaHIUU KaTOJHOW M aHOJHOM
3aILUTHI.
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4 O0beM yueOHOM TMCHUIITHHBI

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

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48,06
Jlexuu 0,89 32 24,03
[TpakTueckue 3anstus (113) 0,22 8 5,94
Jlaboparopusie padots! (JIP) 0,67 24 18,09
B TOM 4ucJe B (popMe MPaKTUYECKON MOATOTOBKH 0,67 24 18,09
CamocrosiTeJibHAs padoTa 1,22 44 32,94
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 1,22 44 32,94
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpOMEKYTOYHAsI ATTECTAIIHS 1 0,4 0,3
IToaroroBka K K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI

«JIEKTPOXMMHYECKAS TEXHOJIOTHs YHCTHIX MEeTAJLIIOB)»

1 Hear auMcOMIVIMHBI — O0O0y4YeHHME CTYJICHTOB OCHOBAaM JJIEKTPOXUMHUYECKUX IPOLECCOB,

HalpaBJICHHBIX HA TIOJIYyYCHHE METAUIOB BBICOKOM CTENEHH YHCTOTHI, TEOPETUYECKUM OCHOBAM
ANEKTPOJUTUUECKOTO pahUHUPOBAHUS METAIIJIOB, CIIOCO0aM MepepabOTKH OTXO0B MPOU3BOJICTBA.
2 B pe3yJsbTare u3y4eHHs] AMCHUIIMHBI 00YYAIOIIMIACS J0JIKEH::
Obnadams cneayrONIMMU KOMIIETEHIUSIMU U HHauKatopamu ux aoctwkenus: [1K-1.1, TIK-1.2, TIK-
1.3, IIK-2.1, 1IK-2.2, I1K-2.3, TIK-4.1, IIK-4.2, IIK-4.3, IIK-5.5.
Buame:
- Ha3HA4YCHHE W 00JIACTH MPUMEHEHHUS 3JIEKTPOJIHM3a BOJHBIX PACTBOPOB B METAJUIYPTHH IIBETHBIX,
PEIKUX U YEPHBIX METAILJIOB;
-TEOPETUYECKUE OCHOBBI JIEKTPOJIM3a BOJHBIX PACTBOPOB B METAJUTYPT UM,
-CIIOCOOBI TMOJTYyYEHUSI METAJUIOB BRICOKOUM CTETICHH YHMCTOTHI,
-METOJIbI AIEKTPOIUTUYECKOTO M3BJICUYCHHUS METAUIOB U3 PACTBOPOB IOCJE BHIMICIAYUBAHUS PYd U
KOHIICHTPATOB.
Ymemo:
- paboTaTh ¢ TUTEPATYPHBIMH UCTOUYHUKAMU TI0 BOTIPOCAM, CBSI3aHHBIM C JJIEKTPOMETAIUTYPTrHICCKUMHU
MpoIeccamus;
- IPUMEHSTH TIOJIYYCHHBIE 3HAHUS IS PEIICHUSI KOHKPETHBIX TEXHOJIOTHYECKUX 3a/1a4;
- aHAJIM3UPOBATHh B3aUMOCBSI3b TEXHOJOTUYECKUX MapaMeTpoB U 3PHEKTUBHOCTH MPOIECCa, Ka4ecTBa
Y CBOWCTB NMPOAYKIIHH.
Bnaoemw:
- cIoco0amu TMOJIYYeHHS] METAJNIOB BBICOKOW CTENEHU YUCTOTHI;
- METOJIaMH pacyeTa HEOOXOJMMBIX MapaMeTPOB HA OCHOBE SKCICPUMEHTAIBHBIX U JIMTEPATYPHBIX
JIAHHBIX
- ciocob0amMu MHTEHCU(DHUKAIIMN TTPOIIECCOB MOTYYEHUS] METAIIOB BEICOKOW CTETICHH YUCTOTHI,
- METOJIaMH aHaJIM3a COCTaBa, KaueCTBa M CBOMCTB MPOIyKIIUH.
3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazoen 1. Bsedenue. Onexmporumuyeckoe u3gieueHue Memauiios8 u3 pacmeopos Nnocie
8bIUYENAUUBAHUS PYO U KOHYESHMPAMO8
Conepxxkannie u 3amauu Kypca. OOmme CBEACHHS O COCTOSSHMM W PAa3BUTHM HAayKd B 00JacTH
MOJYYCHUS YUCTBIX METAUIOB METOJAOM JJekTpoiu3a. (OCHOBHBIE HaIpaBICHUS COBPEMEHHBIX
Wccae0BaHUM B 001aCTH TEOPUHU M MIPAKTUKHU DJIEKTPOJIN3a B THUAPOMETAITYPriuu. TpeOoBaHUs K KaueCTBY
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nosryqaeMoro Mmetaiuia. OOmipe TEOopeTHYECKHe ITOJIOKEHUS - KaToJHAs TOJSApU3alus TPU BbIICICHHH
MeTayutoB. COBMECTHBIN pa3psii KATHOHOB. AHOJJHOE paCTBOPEHUE METAILIOB.

MexaHn4ecKue U XUMUYIECKHE METOIbI IIOJATOTOBKH PY/I JIJIs BBIICIaYMBaHUS. (IpOOICHHE, Pa3Moil,
oboramenne, o0xur, ¢rotamusi). Ounctka pacTBOpoB. CrocoObl BBIJCICHHS METaUIOB M3 PAaCTBOPOB.
DNCKTPOXMMHYECKOE TIOJIydeHHUE METAUIOB U3 OCJHBIX pyId. OJIEKTPOJUTHYSCKAs OSKCTPAKIUA H
padunupoBanre. OCHOBHBIC MIOHATHUS M 3aKOHBI AJIEKTPOJIN3a YHUCTHIX METAIIOB

Pasoen 2. Texnonozus cudposnekmpomemaniypeuieckux npoyeccos

DIEKTPOXUMHYCCKHE CIIOCOOBI M3BJICUCHUS METAUIOB M3 BOJHBIX PAcTBOPOB. OCHOBHBIC BHJIBI
CBIPBSI U METOJIBI €T0 TIepepabOTKH JIJIs TPOU3BOJICTBA YHCTOTO METAJUIA. DIIEKTPOIUTHICCKAS SKCTPAKIIUS U
padunupoBanne MeTauioB. OCOOCHHOCTH KAaTOJMHBIX W QHOJHBIX IMPOIECCOB TPU TOJYICHHH METAJLIOB
padUHUPOBAHUEM M ICKTPOJUTHICCKOW IKCTpAKIMEH. 3aJadl dJICKTPOXUMHUYECKOTO padUHUPOBAHUS U
€ro TIpOMBINIICHHOE pa3BuUTHE. (OCHOBHBIE CXEMBI  JJICKTPOXHMMHYECKOTO  papUHHPOBAHHUS U
AIIEKTPOIMTUYECKON SKCTPAKIMH METAJUIOB: MeIu, cepedpa, 30JI0Ta, CBUHIIA W OJIOBA, HHKENS, IWHKA,
Kagmusi, XpoMa. [Iporiecchl Ha areKTpoaax M B 3JIEKTpoJiMTe. BimsHue cocraBa pacTBopa, IIIOTHOCTH TOKA,
TEMITepaTypbl W JAPYyruX (akTOPOB HA BBIXOJ METala MO TOKY M Ha CTPYKTYPYy KaTOIJHOTO OCaJKa.
AHomHBIN 11aM U ero coctaB. CrocoObl mepepaboTKH aHOJHOTO IIJlaMa M pereHepanuu 0TpaboTaHHOTO
AIIEKTPOJIHTA.

Pasoen 3. Dnexmporumuueckoe nonyuenue MemaniiudeckKux nOPOUIKO8

OOnacTy MPUMEHEHUS U TICPCIIEKTUBBI Pa3BUTHS MPOU3BOACTBA METAJUIMYSCKUX MTOPOIIKOB. MeTo IbI
MOJTYYEHHUST METAUTHICCKUX MOPOIIKOB. [IpenMyIecTBa JIeKTPOXUMHUYECKOT0 MeToIa. Teopus MpoIeccoB
BBIJICJICHUS ~ METAJJIOB Ha KaroiAe B  mopomkooOpazHod  Qopme. Texnomoruss  mporieccoB
IEKTPOXUMHUYECKOTO TIOJYICHHS TIOPOIIKOB PAa3IMUHBIX METALIOB: MEIW, IUHKA U Jp. DJIEKTPOIHTH U
YCIIOBHSI AJIEKTPOJIH3a.

4 O0beM yueOHOM TMCUMILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl
Y P Axkan.
3E u AcTtp.u4.
OO0uasi TPYyA0eMKOCTh AU CHUILIMHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 35,91
Jlexuun 0,89 32 24,03
Jlaboparopusie padoTs! (JIP) 0,44 16 11,88
B TOM 4ucJie B (popMe MPaKTUYECKON MOATOTOBKH 0,44 16 11,88
CamocrosiTesibHAs paboTa 1,67 60 45,09
KonrtakTHas camocrositenbHas paboTa 167 0,4 0,3
CaMOCTOSATENbHOE U3YUEHHUE PA3/IeI0B AUCHUIIIMHbI ’ 59,6 44,7
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM
AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«OCHOBBI THAPO3JIEKTPOMETAIYPru4ecKoil TeXHOJIOT HI)
1 Heap aucUMIVIMHBI — OOy4YeHHME CTYJCHTOB OCHOBAM JJIEKTPOXUMHUYECKHX IMPOLECCOB,

HalpaBJIEHHBIX Ha TIOJIYyYCHHE METAJIOB BBICOKOW CTEMEHU YHCTOTHI, TEOPETUYECKUM OCHOBAM
ANEKTPOJUTUUECKOTO paUHUPOBAHUS METAIIJIOB, CIIOCO0aM MepepadOTKH OTXOJ0B MPOU3BOJICTBA.
2 B pe3yJsbrare U3y4eHHs] AMCHUIIMHBI 00YYAKOIIMIACH 10JI5KEH:
Obnadams cneayrONIMMU KOMIIETEHIMSIMU 1 HHauKatopamu ux aoctwkenns: [1K-1.1, TIK-1.2, TIK-
1.3, IIK-2.1, 1IK-2.2, I1IK-2.3, TIK-4.1, IIK-4.2, IIK-4.3, IIK-5.5.
3namo:
- Ha3HA4YCHHE W O00JACTH MPUMEHEHHUS 3JICKTPOJHM3a BOJHBIX PAaCTBOPOB B METALTYPTHH IIBETHBIX,
PEIKUX ¥ YEPHBIX METAILJIOB;
-TEOPETUYECKUE OCHOBHI JIEKTPOJIM3a BOJHBIX PACTBOPOB B METAJUTYPTUH,
-CIIOCOOBI MOTYYEHUSI METAJIJIOB BHICOKOM CTETICHH YUCTOTHI;
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-METOJBI IJICKTPOJUTHYCCKOTO HM3BJICUCHUS METAJIOB M3 PACTBOPOB IIOCIIC BHINICIAYUBAHUS PYI U
KOHIICHTPATOB.

Ymemo:

- paboTath ¢ IUTEPATYPHBIMU HCTOYHHUKAMH IT0 BOIIPOCAM, CBSI3aHHBIM C AJICKTPOMETAILTYPTHICCKUMHU
poIeccamu;

- MPUMEHSATH TIOJTYICHHBIE 3HAHUS IS PEIICHUST KOHKPETHBIX TEXHOJIOTHYCCKHX 3a]1a4;

- aHAIM3UPOBATH B3aHUMOCBS3b TEXHOJIOTHUSCKUX MMapamMeTpoB u d3P(EKTUBHOCTH IMpoIlecca, KauecTBa
Y CBOWCTB NMPOAYKIIHH.

Braoemy:

- croco0amMu TIOJTYYCHHSI METAJUIOB BRICOKOW CTENICHH YHCTOTHI;

- METOJaMH pacuera HeOoOXOIUMBIX MapaMeTPOB HAa OCHOBE JKCIEPHUMEHTAIBHBIX M JIUTEPATYPHBIX
JTAHHBIX;

- crioco0aMu UHTCHCH(DHUKAITH ITPOIIECCOB TIOTYICHUS METAIIJIOB BBICOKOM CTETICHH YUCTOTHI,

- METOJAMH aHaJIM3a COCTaBa, KAYeCTBA M CBOMCTB PO TyKIIHH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pasoen 1. Beedenue. Onexmpoaumuueckoe u3gleyeHue Memanio8 U3 pacmeopos8 nocie
8bIUENIAYUBANUSL PYO U KOHYEHMPAMO8

Conepxxkannie u 3amauu Kypca. OOmme CBEACHHUS O COCTOSHHUM W Pa3BUTHU HAyKH B OO0JIacTH
MOJIYYCHUST YHUCTBIX METAUIOB METOJOM  3JeKkTpoiu3a. (OCHOBHBIC HAIPABJICHUS COBPEMECHHBIX
HCCIICIOBAaHUH B 00JIaCTH TEOPUU M MPAKTHKH JJICKTPOJIM3a B THAPOMETAUTYPruu. TpeOoBaHUS K KA4eCTBY
nmoyrygaeMoro Meraia. OOIue TEOPEeTHYECKHUE ITOJOXKEHHUS - KaTOJHAs IMOJISIPU3ANUS MPU BBIICICHHH
MeTamioB. COBMECTHBIN pa3psi KAaTHOHOB. AHOJTHOE pacTBOPEHHUE METAJLIOB.

MexaHn4ecKue U XUMUYIECKHE METOIbI IIOJATOTOBKH PY/I JIJIs BBIIICIaYHBaHU. (IpOOICHHE, Pa3Moil,
oboramenne, o0xur, ¢uoramus). Ourctka pacTtBOpoB. CrocoObI BBIJCICHHUS METAUIOB M3 PAaCTBOPOB.
DICKTPOXUMHUYECKOE TIOJydeHHE METANIOB U3 OCHHBIX pyId. OJIEKTPOJUTHYCCKAs OSKCTPAKIHS U
padunupoBanre. OCHOBHBIC MIOHATHUS M 3aKOHBI AJIEKTPOJIN3a YHCTHIX METAIIOB

Paszoen 2. Texnonoeus 2udposnekmpomemaniypeuiecKux npoyeccos

DIEKTPOXUMHYCCKHE CIIOCOOBI M3BJICUYCHHUS METAUIOB M3 BOJHBIX PacTBOPOB. OCHOBHBIC BH/IBI
CBIPBSI U METOJIBI €T0 TIepepabOTKH JJIs IPOU3BOJICTBA YHCTOTO MeTaJlIa. DJIEKTPOJIUTHICCKAS] IKCTPAKIIHAS
paduHupoBaHne MeTauioB. OCOOCHHOCTH KATOMHBIX M AHOJHBIX MPOIECCOB NPH TOJYyYCHHH METAJLIOB
padUHUPOBAHUEM M IJICKTPOJMTHICCKON IKCTPAKIMCH. 3aJ1adu 3JICKTPOXUMHUYECKOTO padUHUPOBAHUS U
€ro MIpOMBINIICHHOE pa3BuTHE. (OCHOBHBIE CXEMBI  JJICKTPOXHMMHYECKOTO  papUHHPOBAHHUS U
AIEKTPOJIUTUYCCKON IKCTPAKIIUKM METAJLIOB: MeaH, cepeOpa, 30J10Ta, CBHUHIA M OJIOBA, HUKENS, IIMHKA,
KaaMmusi, XpoMa. [Iporecchl Ha 3JEKTpPoax u B JEKTPOIUTE. BiusHUe cocTaBa pacTBOpa, INIOTHOCTH TOKA,
TEMIIepaTypbl W JAPYyruX (akTOPOB HA BBIXOJ METala MO TOKY M Ha CTPYKTYPY KaTOIHOTO OCAaJKa.
AHoOmHBIM 11aM 1 ero coctaB. CriocoObl mepepabOTKH aHOTHOTO IIJIaMa M pereHepanuu 0TpaboTaHHOTO
AIIEKTPOJIHTA.

Paszoen 3. dnexkmponumuueckoe nonyuenue MemanriuyecKux nopouKos

OO0nacTy MpUMEHEHUS U TICPCIIEKTUBBI Pa3BUTHS MPOU3BOACTBA METAJUIMYSCKUX MTOPOIIKOB. MeTo IbI
MOJTYYEHHUST METAUTHICCKUX MOPOIIKOB. [IpenMyIecTBa JIeKTPOXUMUYSCKOTO METOAa. Teopus ImpoIeccoB
BBIJICJICHUS METAJJIOB Ha Karoie B  mopomkooOpasHoit  ¢opme. TexHomorusi  MpOIECCOB
IEKTPOXUMHUYECKOTO TIOJYICHHS TIOPOIIKOB PAa3IMYHBIX METAUIOB: MEIW, IUHKA U Jp. DJIEKTPOIHUTHl U
YCIIOBHSI AJIEKTPOJIH3a.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl
3E Alflan' AcTp.4.
O01mas Tpya10eMKOCTb JUCHMIIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 35,91
Jlexuu 0,89 32 24,03
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IIpooonscenue mabauyvl

Jlaboparopusie pabots! (JIP) 0,44 16 11,88

B TOM 4ucJe B (popme NpaKTUYECKON NOATOTOBKH 0,44 16 11,88
CamocrosiTeJibHas paboTa 1,67 60 45,09
KonrakTHas camocrositenpHas paboTa 167 0,4 0,3
CaMOCTOSTENbHOE N3YUYEHHUE PA3/I€TI0B AUCHUIIIMHbI ’ 59,6 44,7

Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«OCHOBBI TEXHOJIOTMH KOHBEPCHOHHBIX OKPBITHII»
1 Heap aucuMmiMHbI — MpHOOpeTeHue OOy4aIOUMMUCS 3HAHUAMU TEOPETHYECKUX OCHOB

(bopMHUpOBaHMSI KOHBEPCUOHHBIX MOKPBITUH, a TAKXKE MPAKTUYECKUMHU HAaBbIKAMU UX HAaHECEHMS.

2 B pe3yJsbTare U3y4eHHs] AMCHUILIMHBI 00YYAOIIMIACS J0JI5KEH:

Obnadams cneayONIMMU KOMIIETEHIMSIMHU U nHauKatopamu ux aoctwkenns: [1K-1.1, TIK-1.2, TIK-
1.3, TIK-2.1, [1K-2.2, T1K-2.3, [1K-5.1, I1K-5.3, TIK-5.5.

3nams:

— CBOIICTBa, Ha3Hau€HUE W 00OJACTH MpPUMEHEHHUs] (POCPaTHBIX, OKCUIHBIX, XPOMATHBIX U MPOYUX
KOHBEPCUOHHBIX MTOKPBITUI;

— TEOPETUYECKUE OCHOBBI HAHECEHUSI KOHBEPCUOHHBIX MOKPBITHI; MEXaHU3MbI 3apOKICHUS U POCTa
KOHBEPCUOHHBIX CJIOEB;

— COCOObI 0CAXACHNS KOHBEPCHOHHBIX OKPBITHIA;

— 0COOEHHOCTU MPEAbIAYIIMX U TOCIEAYIOUIMX CTaJui IMPOLIECCOB HAHECEHUS KOHBEPCHUOHHBIX
ITOKPBITU;

— BUJIbI IOCTIEAYIONIEH 00pabOTKN KOHBEPCUOHHBIX TOKPBITHI.

Ymemns:

— OMpEeNiTh Ha OCHOBE ASKCIEPUMEHTAJbHBIX HMCCIEAOBAHUNA XapaKTEPUCTHKH KOHBEPCHOHHBIX
ITOKPBITU;

— IPUMEHATH NOJYyYEHHYI0O MHPOPMALUIO JJIsl PeLCHUS] KOHKPETHBIX TEXHOJIOTMUECKUX 3a/1a4.

Braoemy:

— C0c00aMM KOPPO3UOHHBIX UCIIBITAHUNA KOHBEPCUOHHBIX OKPBITHIA;

— METOMKaMU UCCIIEIOBaHUS (PU3NKO-MEXaHUUECKUX CBONCTB KOHBEPCUOHHBIX MMOKPBITUH;

— Coco0aMM MHTEHCU(PHUKALIMU TIPOIIECCOB HAHECEHHSI KOHBEPCUOHHBIX MOKPBITUH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Onpedenenue xkonsepcuonuwvix nokpvimui. HMx pazHosuonocmu, ceoucmeda, HA3HA4YeHue.
Teopemuueckue 0CHO8bL UX POPMUPOBAHUSL

KoHBepcuOHHBIE MOKPBITUS: ONpPECICHNEe, Ha3HAUYEHUE U O00JIaCTU NPUMEHEHHS] KOHBEPCHOHHBIX
nokpbiTui. TpeboBaHMsI K KayecTBY KOHBEPCHOHHBIX MOKPBITUM U TEXHOJIOTMSIM HX HaHeceHHs. OOmiue
3aKOHOMEPCHOCTH (POPMUPOBAHUS KOHBEPCUOHHBIX TOKPBITUH.

Pasoen 2. OcHnosnvle mexHono2uueckue npoyeccobl HAHECeHUs KOHBEPCUOHHLIX NOKPBIMULL
oxcuoupoeanue,  Qocamuposanue,  Xpomamupoganue,  NACCUBUPOBAHUE,  COBPEMEHHble  BUObL
KOHBEpCUOHHBIX NOKPBIMULL

Ucrtopus pazsutus docdarupoBanus. CBONCTBA, Ha3HAYEHUE M 00J1acTh puMeHeHusT (ochaTHBIX
nokpeITul. Mexanusm  opmupoBanus dochatHsix nokpbiTUd. Kpucrammmueckoe u  amopdHoe
dbocdharupoBanue. Yckopurenu mporecca ¢ocaTupoBaHUS. IIEKTpOXUMUUYECKoe GdochaTupoBaHUE.
Macca, ctpyktypa u coctaB (ochartHbix mokpeiTuil. OnpeneneHue yaenabHoW Macchl pocdarHoro cinos u
yaenpHOM  Macchl  cTpaBuBlIerocst wmerauia.  CocraBbl  docdarupylomux — pacTBopoB.  Bribop
dbochartupyrommx pacTBOPOB Uisi KOHKPETHHIX mened. CrocoObl HaHeceHus (PocaTHOTO IMOKPHITHS.
[TonroroBka moBepxHOCTH MeTauioB mepen (ocharupoBanuem. Ilocnemyromas obOpabotka dochaTHbIX
MOKPBITUH. MeToAbl KOHTpOJISL 3alllUTHBIX CBOMCTB (ochaTHBIX MOKPHITHH. YCKOpPEHHBIH METOJ
ONpeJeNieHusl 3allUTHOM crnocoOHOoCcTH (ochaTHBIX MNOKPHITHH. AHATUTHYECKUH KOHTPOJb COCTaBa
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dbocdharupyrommx pactBopoB. OCHOBHBIE HEMOJAAKH mporecca QocdarupoBanus, NPUIUHBI UX
BO3HUKHOBEHHSI M CTIOCOOBI YCTPAHEHUS.

Ha3nauenne XpoMaTHBIX MOKPHITUM Ha I[MHKE MU KaJAMUU. TeopeTHYecKHe OCHOBBI IIpollecca
xpoMatupoBanus. CocTaB XpOMaTHBIX IJICHOK. [[BeT XpOMaTHBIX TUICHOK Ha MUHKE W KaaMmuu. CTONKOCTh
XpPOMATHBIX TOKPBITHA pasznudyHoro 1sera. Camo3aieunBaHue (camMopereHepaius) XpPOMAaTHBIX IUICHOK.
CocraBbl pacTBOpOB xpomatupoBaHus. [IpoOreMbl pu 3KCIUTyaTalldd PacTBOPOB MAaCCUBUPOBAHUA Zn H
Cd. CoBepieHCTBOBAHKE PACTBOPOB B HAMpaBieHuH 3aMeHbl Cr®". DIeKTpoXuMHuUeckoe XpOMaTHPOBAHME.
XpomutupoBanue. JJoCTOMHCTBA M HEAOCTATKH XPOMHUTHBIX TUICHOK.

Pasoen 3. Texnonocuueckue ocobemHocmu npoyeccog HaHeceHUus KOHBEPCUOHHBIX NOKPbIMULL,
KOHMPOb pacmeopos U C8OUCME NOKPbIMULL 8 001acmu 91eKmMpOoXUMUYECKUX Memo008 U Npoyeccos Ous
OUOMEOUYUHCKUX YeTlel]

CBoiicTBa, Ha3HAYCHHE W 00JIACTh TPUMEHEHHUS OKCHIHBIX MOKPBITHI. BHUIIbI OKCUIMpOBaHUS CTAJIH.
TeopeTndeckue OCHOBBI OKCHAMPOBAHHS CTald. Macca, CTPYKTypa M COCTaB OKCHIHBIX TOKPBITHM.
CocTtaBbl OKCHIUPYIOIHUX PACTBOPOB. BBIOOpP OKCHAMPYIOMIMX PACTBOPOB MJisi KOHKPETHBIX Iieneid. LIBer
OKCHJHOM IUIEHKH. DJIEKTpOoXUMUUecKoe okcuauponanue. [locnenyromnias o0paboTKa OKCUIHBIX TOKPBITHIA.

MexaHu3M aHOJHOTO OKCHAMPOBAHHUS AJIFOMUHUS W €r0 CIUIaBOB. BiusiHuEe pekuma aHOJAMPOBAHUS
Ha CBOMCTBAa OKCHUIHBIX MOKPHITUA. COCTaB OKCHUIHOMW TUICHKH Ha amtoMHHUH. CrOCOOBI OKCHUIMPOBAHMS.
DNEeKTPOXUMHUYECKOE OKCUANPOBAHKE. DJICKTPOIUTHI TSI OKCHIMPOBAHUS ATIOMHHHS M €0 CIUTaBOB. J[Ba
THTIA DJICKTPOJIMTOB aHOJAWPOBAHUs. 3AIIUTHBIC W 3AIIUTHO-ACKOPATHBHBIC aHOHO-OKCHIHBIC MOKPBITHS.
TBépmoe anomupoBaHue. AHOIHBIE OKCHIHBIC IUICHKM KaK TIOJCION TOJI HAaHECEHHE TajJbBaHMYECKHX
MOKpBITHH. OMaranupoBanue. [locnemyromas o00paOOTKa OKCHIHBIX TOKPBHITUH Ha  aTIOMHHHUU.
OxkpammBanye M YIUIOTHEHHE OKCUAHBIX TTOKPBITHH.

4 O0beM yueOHOM TMCHUTIITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uasi TpyA0eMKOCTh Y CIUIIJIMHbI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,89 32 24,03
Jlexkun 0,445 16 12,015
Jlaboparopubie padoTs! (JIP) 0,445 16 12,015
B TOM 4ucJie B (popMe MpaKTUYECKON MOATOTOBKH 0,445 16 12,015
CamocrosiTesibHasi paboTa 1,11 40 30
KonrtakTHas camocTosiTenbpHas pabota 0,4 0,3
1,11
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeT0B IUCHUIIIMHBI 39,6 29,7
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«HeMeTanmuyeckue 3alMTHbIE IOKPbITUD)

1 Heab AUCHMUNJIMHBI — BOOPYXHUTh CTYJACHTOB 3HAHUSAMH TEOPETHUYECKUX OCHOB (DOPMHUPOBAHHS
HEMETAJUTMYECKUX 3aITUTHBIX MMOKPBITHH, a TAK)KE MPAKTHUYECKUMHU HaBBIKAMHU WX HAHCCCHHUSI.

2 B pe3yJsbTare U3y4eHHs] AMCHUIIMHBI 00YYAOIIMIACS J0JIKEeH:

Obnadams cneayrONIMMU KOMIIETEHIMSIMU U HHauKatopamu ux aoctwkenus: [1K-1.1, TIK-1.2, TIK-
1.3, [IK-2.1, TIK-2.2, T1K-2.3, TIK-5.1, T1K-5.3, TIK-5.5.

3namo:

— CBOIiCTBa, Ha3Haue€HHWE U 00JacTH NMpUMEHEHHs (POc(ATHBIX, OKCUAHBIX, XPOMATHBIX M MPOUYHUX
HEMETAIUIMYECKUX ITOKPBITUH;

— TEOPETHYECKHUE OCHOBHI HAHECEHUS HEMETAUITMYECKUX 3allUTHBIX TOKPBITUH; MEXaHU3MBbI
3apOXKACHUS U POCTA HEMETAJUTMYECKUX CIIOEB;

— CrOoCOOBI OCAKICHUS HEMETAJUTMYECKUX 3aIIUTHBIX TTOKPBITUI;
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— 0COOEHHOCTH MPEeAbIAYIINX U MOCIEAYIOIMINX CTaIuil MPOLIECCOB HAHECEHHS] HEeMEeTaNTMYECKUX
3alUTHBIX MOKPBITHIA;

— BUJbI IOCTIEAYIOIIEH 00pabOTKN HEMETAININYECKUX 3alIUTHBIX MOKPBITUH.

Ymemy:

— OIpeAeNsATh Ha OCHOBE 3KCIEPUMEHTAIbHBIX HCCIIEOBAHUI XapaKTEPUCTHUKU HEMETAIMUYECKUX
3alUTHBIX MOKPBITHIA;

— IPUMEHATH NOJYyYEHHYI0O MHPOPMALUIO JJIs PeLeHUS] KOHKPETHBIX TEXHOJIOTMUYECKUX 3a/1a4.

Braoemy:

— coco06aMy KOPPO3UOHHBIX UCIIBITAHUN HEMETAIUTMUECKUX 3aIUTHBIX TOKPHITHIA;

— METOJIMKaMU HCCeIOBaHUS (PU3UKO-MEXaHUYECKUX CBOWCTB HEMETAUNIMYECKUX 3alllUTHBIX
ITOKPBITU;

— cnoco6aMy MHTEHCU(PHUKALIUU TPOLIECCOB HAHECEHHS] HEMETAJUIMYECKUX 3alllUTHBIX TOKPBITHH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Onpedenenue nememaniuyeckux 3auumuulx nokpvlmuil. VIx pasnoeuonocmu, ceoticmaa,
HazHayeHue. Teopemuueckue oCHO8bL UX POPMUPOBAHUS

Hemerannuueckue 3aniuTHbIE MOKPBITUS: OINpeAeieHUe, Ha3HAueHHe M 00JacTH NPUMEHEHUs
HEMETAINIMYECKUX 3aIlIUTHBIX NOKpbITHH. TpeboBaHUs K KayecTBY HEMETANIMYECKUX 3ALUTHBIX MOKPBITHI
U TEXHOJIOTUSIM HX HaHeceHus. OOlue 3aKOHOMEPCHOCTH (POPMUPOBAHUS HEMETAJUIMYECKUX 3aLIUTHBIX
ITOKPBITUH.

Pazoen 2. Ocnoenvie mexnonocuueckue npoyeccbl HAHECEHUs HEeMEeMAlIUudecKux 3auumublx
NOKpbIMuULL: OKcuoupoganue, ocpamuposanue, Xpomamuposanue, nACCUBUPOBAHUE, COBPEMEHHbIE BUObL
HeMemaniuyecKux 3aujumnslx NOKpblmull

Ucrtopus pazsutus docdarupoBanus. CBoWCTBa, Ha3HaYeHHWE U 00J1aCTh puUMeHeHus (ochaTHBIX
noKpeITUH. Mexanusm  opmupoBanus QochatHbix nokpblTud. Kpucrammmueckoe u  amopdnoe
dbocdharupoBanue. Yckopurenu mporecca ¢dochaTUpoBaHHUS. IEKTPOXUMHUYECKOe (ocdaTupoBaHHE.
Macca, ctpyktypa u coctaB (ochaTHbiX TOKpeITUd. OnpeneneHue yAaeapbHO Macchl pocdaTHOrO Ciios U
yaenpHOM  Macchl  crpaBuBlIerocst Metauia.  CocraBbl  docdarupylomux — pacTBopoB.  Bribop
dbochartupyrommx pacTBOPOB yIsi KOHKPETHBIX mened. CrocoObl HaHeceHus (ocdaTHOro MOKPBHITHS.
[TonroroBka moBepxHOCTH MeTauioB mepen (ocharupoBanuem. [locnmemayromas obpabotka dochaTHbIX
MOKPBITUH. MeToabl KOHTpOJIS 3alllUTHBIX CBOWCTB (PochaTHBIX MOKPHITHH. YCKOPEHHBI MeETox
ONpeJeNieHUs] 3allUTHOM crnocoOHOCTH (PochaTHBIX MOKPHITHH. AHAIUTHYECKUH KOHTPOJb COCTaBa
dbocdharupyrommx pactBopoB. OCHOBHBIE HEMOJAAKH Tmpolecca QochaTupoBaHus, MNPUIUHBI UX
BO3HMKHOBEHHUS U CIIOCOOBI YCTPAHEHUS.

Ha3Hauenne XpoOMAaTHBIX TOKPHITUA Ha LHMHKE WU KagMUH. TeopeTHYecKue OCHOBBI Ipollecca
xpomaTtupoBaHus. CocTaB XpOMaTHBIX IUIEHOK. LIBET XpOMaTHBIX IUIEHOK Ha IUHKE M KaaMHH. CTOMKOCTb
XpOMAaTHBIX MOKPBITHI pasnuuyHoro 1mpera. Camo3zajeurBaHuEe (CaMOpereHepalusi) XpOMAaTHBIX IUICHOK.
CocraBel pacTBOpoB XxpoMatupoBaHus. [Ipobiembl mpu 3KcIlyataliuu pacTBOPOB MAaCCUBUPOBaHMSA Zn U
Cd. CoBepiireHCTBOBaHHE PACTBOPOB B HarpaBieHUH 3aMeHbl Cro+. DIeKTPOXUMHYECKOE XPOMATUPOBAHHE.
XpomutupoBaHue. JIoCTOMHCTBA U HEAOCTATKU XPOMUTHBIX IUICHOK.

Paszoen 3. Texnonocuueckue ocobenHocmu npoyecco8 HAHECeHUs HeMeMmAaulUudecKux 3auumublx
NOKpbIMULL, KOHMPOIb PACMBOPO8 U CEOUCME NOKPLIMUL 6 001aCmu INeKMPOXUMUYECKUX Memooo8 U
npoyeccos 0 OUOMEeOUYUHCKUX Yeell

CpoiicTBa, Ha3HaYeHUE U 00JaCTh MPUMEHEHNS OKCUIHBIX MOKPBITUH. BUbl OKCHIMPOBAaHUSI CTATIH.
Teopernyeckre OCHOBBI OKCHIUpPOBaHUS cTaqu. Macca, CTpYKTypa M COCTaB OKCHJHBIX IOKPBITUH.
CocTaBbl OKCUIUPYIOIIUX PACTBOPOB. BbIOOp OKCHIMPYIOUIMX pacTBOPOB AJIsi KOHKPETHBIX Lieneil. LlBer
OKCHJHOM IUIEHKH. DJIEKTpOoXUMHUUecKoe okcuanponanue. [locnenyromas 06padoTka OKCUAHBIX TOKPBITUH.

MexaHn3M aHOJHOTO OKCUJIMPOBAHUS aTIOMUHHS U €ro CILIaBOB. BiusHHe pexxrMa aHOAWPOBaHUS
Ha CBOMCTBAa OKCHJHBIX HOKpbITHH. COCTaB OKCUAHON IUIEHKU Ha amtoMuUHUU. CrocoObl OKCHUAMPOBAHUS.
DNEKTPOXUMHUECKOE OKCUINPOBAHHE. DJIEKTPOIMUTHI ISl OKCUIAUPOBAHUS AIIOMHHUS U €r0 CIUIaBoB. /[Ba
TUIA JEKTPOJIUTOB AHOJIMPOBAHUA. 3alllUTHBIE U 3aLUIUTHO-IEKOPATHUBHBIE aHOJIHO-OKCHUJHBIE MOKPBITHS.
TBépnoe aHoaupoBaHUE. AHOJHbIE OKCUIHBIE IUIEHKM KaK IOJCION I0J HaHECEHHE TalbBAHUYECKUX
MOKpBITHH. OMaranupoBanue. [locnemyromass 00paboTKa OKCHAHBIX TIOKPBHITUA Ha  aFOMUHUHU.
OxpaivBaHue U yIJIOTHEHUE OKCUAHBIX MOKPBITUI.
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4 O0beM yueOHOM TMCUMILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.
OO0uasi TPyA0eMKOCTh AU CHUIIIMHBI 2 72 54
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 0,89 32 24,03
Jlexkun 0,445 16 12,015
Jlaboparopusie padoTs! (JIP) 0,445 16 12,015
B TOM 4ucIe B (popMe MPaKTHYECKON MOATOTOBKH 0,445 16 12,015
CamocrosiTesibHasi pabora 1,11 40 30
KonrtakTHas camocrositensHas paboTa 0,4 0,3
1,11
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 39,6 29,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTaNUA padoyeil NPOrpaMmMbl AHCUUIIIIMHBI
«O0opynoBanue 1Sl JIEKTPOXUMHYECKHX TEXHOJIOTHiD)

1 Heab AMCHUIUIMHBI — NpUOOpETeHHE OO0YYaroIIMMMCS 3HAHUN KOHCTPYKLUN 000pyIOBaHUS,
MPUMEHSIEMOIO B  JJIEKTPOXMMMUYECKHUX TEXHOJOTHMSX, BKJIKOYas TajbBaHHYecKoe 0OOpylI0oBaHUE,
oOopynoBaHue JUIsl 3JIEKTpoJin3a Oe3 BBIJCIECHUS METAJUIOB, 00O0pYAOBAHHUE JISl AJIEKTPOXUMHUYECKOU
OYHUCTKH U PEKyIepannuy TPOMBIIIIEHHBIX CTOKOB.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams cneayONIMMU KOMIIETEHIMSIMU W HHAuKatopamu ux aoctwkenus: [1K-2.1, TIK-2.2, TIK-
2.3, 1IK-3.1, [IK-3.2, [1K-6.1, TIK-6.2, [1K-6.3.

3nams:

— THUIIBI AJEKTPOJIU3EPOB JUIsl MIPOLIECCOB ANIEKTPOiM3a O€3 BBIJACIICHUS METAJUIOB, rajJbBaHUYECKUX
BaHH W JIMHUM, 000pyI0BaHUE JUISl AIEKTPOXUMUYECKON OUMCTKU U PEKYIEepaliy MPOMBIIIJIEHHBIX CTOKOB,
OCHOBHBIE TpeOOBaHHUS, TIPEABABIISIEMbIE K HUM.

Ymems:

— HOA0MpaTh M IKCILTyaTUPOBaTh 000PYJOBaHUE JUIS SIEKTPOXUMUYECKUX TEXHOJIOTUH.

Braoemy:

— TEXHUKOM OLIEHKH HEMCIPaBHOCTEN 000pyI0BaHUS U CIOCOOAMHU €ro PEMOHTA UJTU 3aMEHBI.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pazoen 1. Obopyoosanue onsa eanbeanuueckux JTUHUL, NPEOHASHAYEHHBIX OJisl HAHEeCeHUsT 3AUUMHDBIX,
3aUUMHO-0eKOPAMUBHBIX U OEKOPAMUBHBIX NOKPLIMULL HA PA3TUYHbLE 0em AU

[IpenmpoextHast mnpopaboTka. Texuuueckoe ob6ocHoBanue (TO) Ha mNpoekTHpoBaHUE U
CTPOUTENIBCTBO IPOMBILIUIEHHOTO 00bekTa. TexHukKo-3koHOMHuYeckoe obocHoBaHue (TDO0O) kak OCHOBHOM
MPEANPOEKTHBIN JOKYMEHT. 3a/laHue Ha POCKTUPOBAHUE.

[Ipoextublit nepuon. OnHocTanuiiHOE (TEXHUKO-paOb0OYHil MPOEKT) U JIBYX CTaJuNHOE (TEXHUYECKOE
MIPOEKTUpPOBaHUE U pabouue uyepTexku) npoekrupoBaHue. CocTaB TexHHKO-pabodero mpoekrta. Ilopsaok
paccMOTpeHUs] U COTJIacOBaHMs IpoeKkTa. DkcnepTusa npoekra. [lopsnok pa3paboTKu TEXHOIOTMYECKOM
4acTH MPOEKTA.

[Topsimok cocTaBieHUS W BBIJAYM HMCXOIHBIX JAaHHBIX Ha MPOCKTHPOBAHWE HOBBIX, a TAaKXKE Ha
paciiupeHue, pEeKOHCTPYKIHMI0 M TEXHUYECKOE IEePEeBOOPYKEHHE JEHCTBYIOIIUX MNPEANpUATHH U
IIPOM3BOJICTBEHHBIX OOBEKTOB.

Pazoen 2. Obopyodosanue 0ns cneyuanvbHvix JUHUL C Yelbl0 HAHeCeHUs NOKPbIMUll Ha Nneyamuule
naamol, 6616004 U UHMESPATbHbIE MUKPOCXEMbL, CHneyuatbhoe 000pyoosaniue OJisi npouseoocmea macmep-
mampuy OJisk nPOU3E00CMBA 20J102PAMM
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Haznauenue u cBoiictBa BaHH. Ha3zHauenue QyrepoBku BaHH. OCHOBHBIE IapaMeTpbl U pa3Mepsbl
BaHH, NPUHLUIBI PAaLMOHAIBLHOTO BbIOOpa TUNOpa3MepoB BaHH. KOHCTpPYKTHBHBbIE OCOOEHHOCTH BaHH.
KoncrpykTuBHble Monynu BaHH. OOecrnieueHHMe HarpeBa pacTBOPOB: TEIJIOHOCUTENH, HarpeBaTesIbHbIE
YCTPOUCTBA, pacuéT 3MeeBUKOB. CTIOCOOBI HAIIOJTHEHUS U CJIMBA BOJBI B IPOMBIBHBIX BAHHAX.

Haznauenue mnoABECOYHBIX MPHUCIOCOOIEHUM M TpeOOBaHUS, MpenbsABIsSeMble K HHUM. [HIIbI
noaBecok. KoHCTpynpoBaHUe MOJABECOYHBIX MPUCIOCOOJEHUN: OCHOBHBIE Pa3MeEphl, MOJBECHBIE KPIOKH,
pY4YKH, KOHTaKkThl. MaTepuanbl A1 U3rOTOBJIEHMS IOJABECOYHBIX NMpUCHOcOoOseHui. M30msamus noaBecok.
DnexTpuyecKuil pacuér MoJABECOUHBIX NMpUcnocodaeHuil. [IpuHINIBI pallMOHAIBHOTO pa3MelleH s AeTanei
Ha TMOJBECKaX. 3alllUTHBIC TPUCTIOCOOJNCHUS. XpaHEHHWE TMOJBECOYHBIX MPHUCIOCOOTICHUN. AHOIHBIC
KOP3UHBI.

OcoOenHoctu mpouecca 00paboTku Jetaneil Hachlnbio. KOHCTpYKTUBHBIE 0COOEHHOCTH, IPUHIIUIIBI
NercTBUsI, 00JIaCTH TPUMEHEHHS, JOCTOMHCTBA W HEAOCTATKH O000pYyIOBaHMS Jyisi 00paOOTKU [eTajneit
HACBINbIO: KOJIOKOJIOB HAJMBHOTO THIA, KOJOKOJBHBIX BaHH IOrPY)KHOIO TuIa, 0apabaHOB, KOP3UH-
KaydaJoK, CeTOK (CeTYaThIX KOP3UH).

[lepdopanus, pacuér "xuBoro" ceueHus. Pacuér pexuma paboTbl KOJIOKOJIOB, 0apabaHOB U Kayajok.

Oco0eHHOCTH NIEpeHOCca MOBECOK 10 BaHHAM Ha JIMHUSAX C KECTKUM U THOKUM LIUKIIOM.

KapeTtounble aBTOMaTHUECKHUE JIUHUM C KECTKUM LIMKIOM, O0JIaCTU MPUMEHEHUs, MOPSIA0K paboThl,
MPUHIUIHAIBHBIE 0COOEHHOCTU UX KOHCTPYKIMH U NPUHIIUIA JEHCTBUS.

ABTOOIIEpaTOPHbIE ABTOMAaTUYECKHUE JIMHUU C MPOTPAaMMHBIM YIIPaBICHUEM: 00JaCTH MPUMEHEHUS,
MOPSIIOK pabOThl, MPUHIUIHAIBHBIE OCOOCHHOCTH WX KOHCTPYKUMH M NpUHLMINA JeHcTBUS. TumoBbie
aBTOOIEPATOPbI: UX KOHCTPYKTUBHBIE 0COOEHHOCTH, 00JaCTH IPUMEHEHHUS], JOCTOMHCTBA U HEAOCTATKH.

[IIHexkoBbIE JTMHUU: Ha3HAUYEHHWE U 00JIACTU MPUMEHEHHUs, KOHCTPYKTUBHbBIE OCOOEHHOCTH, NOPSAJIOK
paboThl, JOCTOMHCTBA U HEJOCTATKHU.

OWIbTPOBANIbHBIE YCTAHOBKHU: HYTY-QUIBTPBl U QuiIbTp-nipecchl. KOHCTPYKTUBHBIE OCOOEHHOCTH,
MPUHIIMIBI AeWCTBUA, 0071acTU IPUMEHEHHUS], JOCTOMHCTBA U HEJOCTATKH.

Hacocel: gunamuueckue u o0béMHbIE. KOHCTpYKTHBHBIE OCOOEHHOCTH, IPHHLMIIBI JIEHCTBUS,
o0yacTu NPUMEHEHUs], TOCTOMHCTBA U HEJJOCTATKH.

CymunbHoe  000pylOBaHME:  CYHIMJIBHBIE  KaMepbl, CYyHIWIbHbIE  IIKadbl, LEHTPUPYTH.
KoHcTpykTHBHBIE 0COOEHHOCTH, TPUHIIMIIBI IEHCTBUS, 00JIaCTH TPUMEHEHHUS, JOCTOUHCTBA U HETOCTATKH.

[IpeoGpa3oBarenu MEPEMEHHOTO TOKAa B IOCTOSIHHBIA — MOJIYIIPOBOJHUKOBBIE BBIIPSMUTEIbHbBIE
arperatbl. HomeHknaTypa BBIIPSMUTENBHBIX arperaroB, WX CpaBHUTENIbHbIE XapakTepUCTHKH. Cxema
MUTaHUS HECKOJIbKUX MOTPEOUTEIEH OT OJHOTO BBIIPSIMUTEIS.

Pazoen 3. Dnexmponuzepvl u 6cnomoeamenvroe 060pyoosanue 0Jisk NPOU3BOOCMEA OPSAHUYECKUX U
Heop2aHu4yecKux npooyKmos Memooom 2J1eKmpoau3a

daxTopsl, olpenestone Bbioop 060pyaoBanus. BeiOop nian pacy€r BHYTPEHHUX Pa3MEPOB BaHH U
WX €IUHOBPEMEHHOMW 3arpy3ku. Pacu€r konmyecTBa BaHH ISl JTUMUTHPYIOIIUX omepauuil. Pacuér putma
paboThl TMHUY, IPOU3BOIUTEILHOCTH U COCTABJIEHUE €€ KOMIIOHOBKHU.

bananc mampspkeHust Ha 3JeKTpoM3EPE, 1eIb €ro cocraBiieHus. Pacd€r cocraBmistonux OajaHca
HANpPSDKEHUS: HANpPSDKEHUST Pa3sIocKEHUs, OMHUYECKUX IOTEph HANpPSDKEHUS B 3JIEKTPOJIMTE, NEKTPOAAX,
nuadparme, y4€r HOTEeph HANpsDKEHUS B KOHTAKTaX M TOKOMOJABOAAIIMX MIMHAX. OcoOeHHocTH pacuéra
OanaHca HaNpPsKEHUS 7151 BAHH METAJUIONOKPBITHH KOJIOKOJBHOTO U 0apabaHHOTO THUIIOB.

Pacuér cunbl Toka, noTpedisieMoil BAHHAMHU.

[TpunHnunbs! BEIOOPA TUIIA U KOJTMYECTBA HCTOYHUKOB IIOCTOSTHHOTO TOKA.

TeroBoil 6anaHC BaHHBI: UCTOUYHUKU MOCTYIUICHMSI TEIIa JJI HarpeBa BaHHBI U MPUYUHBI [TOTEPh
terwia. Pacué€r coctaBistomux TemnoBoro 0ananca. Pacuér mpxkoyneBoil TErIoThL.

VYopouiénasle Gopmynbl pacuéra KOJIMYECTBA TEIUIOTHI, KOTOPOE CIENyeT IMOJBOAUTH K BaHHE.
Pacuér pacxona nmapa Jyist HarpeBa BaHH C UCIIOJIb30BAHUEM IPAKTUUYECKUX TaOJIMYHBIX 3HAUCHUH.

Pacuér pacxoma cxxaroro Bo3ayxa st 6apOOTHPOBaHUS PAaCTBOPOB U 00/1yBa JeTaJICH.

Pacuér pacxona pacTBOpUMBIX aHOA0B. HacToTa CMEHBI HEPACTBOPUMBIX aHOJIOB (KatoAoB). Pacuér
0JIHOPA30BOM 3arpy3Ku aHOJOB (KaTOJIOB).

MarepuanbHbiii OajlaHC pacxoa XUMHUKATOB. Pacy€r OTAENbHBIX CTaTel pacxoja XHMHKATOB:
MIOJIE3HOTO PACX0Jla, TEXHOJOIMYEeCKH HEU30eKHBIX MOTEPhb, pacxojla XMMHUKATOB Ha MPHUTOTOBIIEHHE
PacTBOPOB MpU 3arycke 000pyI0BaHUs, pacXxoa XUMUKATOB IPU CMEHE OTpabOTaHHBIX PACTBOPOB.
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OcoOeHHOCTH pacuéra MOJIE3HOTO PACX0Jla U TEXHOJIOTMYECKH HEHU30€XKHBIX MOTEPh XPOMOBOTO
aHTUJIpHUJa ¥ LIUAHUCTOTO HATpUS.

Haznauenue npombiBku. TpeOoBaHus K KayecTBY BOJbl, 00JacTU MPUMEHEHMSI BOJOMPOBOIHON U
JUCTUJUTMPOBAHHOM BOJbl. TpeboBaHMs K KauecTBY MPOMBIBKU, MPEAETbHO JOMYCTUMBbIE KOHIIEHTpAIUU
OTMBIBA€MBIX BELIECTB B IPOMBIBHOM BOJIE.

CriocoObl U cxembl MPOMBIBKH. O0JIaCTH MPUMEHEHHSI IPOMBIBKU B ropsidei, TEMION U XOJOIHOM
BoJie. [lopsaok BeIOOpa cxemM IPOMBIBKY JIJIsI TUHUH.

3aBUCUMOCTb YAEIBHOTO YHOCAa pacTBOpa IIOBEPXHOCTHIO JeTajeil OT TUMa MPUMEHSIEMBIX
000pyI0BaHUsI, PACTBOPOB, BPEMEHU BBIJICP)KKHU JACTaJEH HaJ BAaHHOM, CBOMCTB MOBEPXHOCTH JIETAlCH U UX
pacnoJjio’KeHus Ha nojBeckax. Pacyér kpatHOCTH pa30aBieHHs, pacxoa BOAbl Ha IPOMBIBKY B 00LIEM BUJIE
U 711 4acTO BCTPEUAIOUINXCS HA MPAKTHKE CXEM IPOMBIBKHU.

MeponpusTHs 10 COKpaIIeHUIO pacxoja Boibl 0€3 KalluTalbHbIX 3aTparT.

Haznauenue BaHH ynaBiuBaHUsl, IEPUOJUYHOCTh CMEHBI BOJIbI B HUX. PaboTa BaHH ynaBnuBaHus 0e3
cMeHbl Bojibl. Co3/jaHKe OECCTOYHBIX TEXHOJIOTMYECKUX OTeparuil.

Pacuér KoHLIEHTpalM¥ KOMIIOHEHTOB TEXHOJIOTMUECKUX PACTBOPOB B IPOMBIBHBIX U CTOUHOM BOJaX.

Pazoen 4. Obopyoosanue 015 21eKMpOXUMULECKOU OUUCIKU NPOMBIULTIEHHBIX CINOKO8, pe2eHepayuu
U pexynepayuy mexHoi02U4ecKux pacmeopos NeKmpOoXUMU4ecKux npou3eo0Ccme.

Dnekmpoxumuueckue npoyeccol U Ux OpeaHu3ayusl

Knaccudukanuss MeromoB u 000pyaoBaHHs ISl DJIECKTPOXUMHYECKON OYUCTKHA. ODJIEKTPOJIU3.
MemOpaHHBI 37IeKTposin3. DneKTpoduioTanus. DIEKTPOPKOATySAus. OIJEKTpoKoppekTupoBanue pH.
DNEeKTpOXUMHUECKas JECTPYKIUSA. DIEKTPOMOHUPOBAHHUE. DIEKTPOXUMUYECKOe 00e33apaKuBaHue.

Metouka pacuera 000py10BaHUS JJIs DIEKTPOXUMUYECKON OUUCTKHU CTOUHBIX BOJ.

MeponpusTus, ymMeHblarouue oOpa3oBaHUe U COJEPKAHUE BPEAHBIX BELIECTB B CTOYHBIX BOJAX
AIIEKTPOXUMHUYECKUX ITPOU3BOJICTB.

DIeKTpOXUMHUECKOe 000pyI0BaHUE [UIsl pereHepaly U peKylepalud pacTBOPOB U AJIEKTPOJIUTOB
AIIEKTPOXUMHUYECKUX MNpou3BoJAcTB. OpraHuzainus MPOLECCOB JIOKAJbHOM OYHMCTKU CTOYHBIX BOJ,
pereHepanum 1 peKyrnepaniui pacTBOPOB U 3JIEKTPOIUTOB AEKTPOXUMUYECKUX ITPOU3BOJICTB.

OOuue BONPOCH MPOEKTUPOBAHMS BOJOOYMCTHBIX KOMILIEKCOB. CHCTEMBI M TEXHOJOTHYECKHE
CXE€Mbl BOJOOUYHCTHBIX KOMIUIEKCOB. BBIOOp cHCTEMBI, TEXHOJOTHYECKOW CXEMbl U OOOpYIOBaHMS MAJIs
AJIEKTPOXUMHUYECKON OUMCTKU MPOMBIIUIEHHBIX CTOKOB, PEr€HEpallMd M PEKYyNepalud TEXHOJOTUYECKUX
PacTBOPOB EKTPOXUMHUYECKUX IPOU3BOJACTB. OCHOBHOE U BCIIOMOTaTEIbHOE 000pyJOBaHHE.

ABTOMaTH3alMs YIpaBICHUs] MPOLECCaMH 3JIEKTPOXUMHUYECKOW OYMCTKH CTOKOB. TexHuueckue
CPEICTBA KOHTPOJISL, PETYJIUPOBAHUS U YIIPABIICHUS.

CocraBieHME TEHEpPAJbHOTO IJJaHA M CXEMbl BBICOTHOTO pACIOJIOKEHUS 000pYJOBaHMUSL.
KommnonoBka o6opynoBaHusl.

[lepciekTHBBl ~ pa3BUTHSI M COBEPILIEHCTBOBAHUS  TEXHOJOTMM U 000pyAOBaHMS  JJs
AIIEKTPOXUMHUYECKON OUMCTKU MPOMBILIUIEHHBIX CTOKOB, PEr€HEpallMd M PEKYHNEepalud TEXHOJOTHYECKHX
PacTBOPOB IEKTPOXUMHUUYECKUX IIPOU3BOICTB.

4 O0beM yueOHOM TMCHUTIITHHBI

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

OO0uasi TPyA0eMKOCTh AU CHUIIIMHBI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,44 16 12
CamocrosiTesbHasi pabora 0,67 24 18
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3

0,67
CaMOCTOSATENbHOE N3YUYEHUE PA3/IE€TI0B JUCHUIIIIMHbI 23,6 17,7
Bujx koHTpOJIS:
KypcoBas pabora +
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«Oo0opynosanue s npoussoacrea XU

1 leap DMCHUMIUIMHBI — MPUOOpPETCHHE OOYYAIOIMIMMUCS 3HAHUW IO THUIOBOMY OOOPYIOBAHHIO
npousBoacTBa XUT, a Takke OCHOB TPOEKTHUPOBAHUS LIEXOB JEKTPOXUMHUYECKUX MTPOU3BOJCTB.

2 B pe3yabTaTe H3y4eHUs] TUCHUTLIAHBI 00YYAIOLIUICH TOIKEH:

Obnadams cneayONIMMU KOMIIETEHIMSIMU U WHIuKatopamu ux aoctwkenus: [1K-2.1, TIK-2.2, TIK-
2.3, [IK-3.1, TIK-3.2, T1IK-6.1, I1K-6.2, IIK-6.3.

3namo:

- THUIBI DJIGKTPOXUMUYCCKUX PEAKTOPOB W TalbBaHUYECCKMX BaHH, OCHOBHBIC TpeOOBaHUS,
MPEeIbABISEMbIC K HHUM, PAallMOHAIBHBIC NMPHHIUILI 3aBCIIMBAHUS JIETANCH B BAaHHAX, CIIOCOOBI HarpeBa
PacTBOpPOB;

- o0opymoBaHue A1 00padOTKU METTKHUX JCTalICH;

- THITBI B KOHCTPYKTUBHBIE 0COOCHHOCTH aBTOMATHUCCKUX JINHUH;

- BCIIOMOTaTeIbHOE 000pyI0BaHUE;

- CIOCOOBI OpPraHU3aly BEHTIISINY TalTbBAHUICCKOTO 11€Xa,

- IPUHITUIIBI BEIOOPA ONTHMAIIEHOW CHCTEMBI IIPOMBIBKH JICTAICH.

Ymemn:

- BBIMOJHATH PACUETHI MOTPEOHOTO KOJIMYECTBA BaHH, KOJIMYECTBA MAaTEPHAJIOB, XUMHUKATOB, BOJIHI,
AJIEKTPOIHEPTHH, CXKATOTO BO3AyXa W Tapa, HEOOXOJMMBIX JUIS BBITIOJHEHUS IPOU3BOJCTBEHHOM
MPOrPaMMBI, a TaK)Ke Pacd€Thl BEHTHISIIMOHHBIX CHCTEM, KOJHMYECTBEHHOTO M KAd4eCTBEHHOTO COCTaBa
CTOYHBIX BOJI;

- COCTaBJISITh MAaTEPHATLHBIA M TEIJIOBOW OaaHca 3JCKTPOXUMHYCCKUX PEaKTOPOB, a TAaKKe OallaHC
HaIPSDKCHHUS.

Braoemnw:

- crioco0amMu ¥ MpuéMaMu COCTaBJICHHSI KOMITOHOBKH TIPOW3BOICTBCHHBIX JTMHHIA,

- crioco0amMu ¥ MpruéMaMu OPTaHU3AIHH NTEKTPOXUMUYCCKUX [IEXOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue. Obwue nonodcenus 0 npoekmupo8anu RPOMbIUUIEHHBIX 00bEKmMos

[IpenmpoexktHast mnpopaboTka. Texuuueckoe obOocHoBanue (TO) Ha mnpoekTHpoBaHHE U
CTPOUTENBCTBO IPOMBILIUIEHHOTO 00bekTa. TexHuKo-3koHOMHuYeckoe obocHoBaHue (TD0O) kak OCHOBHOMU
MPEANPOCKTHBIN JOKYMEHT. 3a/laHre Ha POEKTUPOBAHUE.

[IpoextHbiit nepuon. OnHocTanuiiHOE (TEXHUKO-pabOYHil MPOEKT) U JIBYX CTaJuNHHOE (TEXHUYECKOE
IIPOEKTHpPOBaHUE U pabouue uyeprexku) npoekrupoBaHue. CocTaB TexHHKO-pabodero mpoekrta. Ilopsaok
paccMOTpEHUs] U COTJIacOBaHMs MpoeKkTa. DkcrnepTusa npoekta. Ilopsaaok pa3paboTKM TEXHOIOTMYECKOM
4acTH MPOEKTA.

[Topsinox cocTaBiieHHsT W BbIJAUM HMCXOJHBIX JaHHBIX Ha IPOEKTUPOBAHHME HOBBIX, a TaKXkKe Ha
paciiupeHue, pEeKOHCTPYKIHMI0 M TEXHUYECKOE IEePEeBOOPYKEHHE JEHCTBYIOIIUX MPEANpUATHH U
IIPOM3BOJICTBEHHBIX OOBEKTOB.

Pazoen 1. Obopyoosarnue snekmpoxumuseckux npouzo0cmes

1.1. Tumel 1 KOHCTPYKIMN BaHH

Haznauenue u cBoiictBa BaHH. HazHauenue @yrepoBku BaHH. OCHOBHBIE IapaMeTpbl U pa3Mepbl
BaHH, MPUHLUIBI PAaLMOHAIBLHOTO BbIOOpa TUNOpa3MepoB BaHH. KOHCTpPYKTHBHBbIE OCOOEHHOCTH BaHH.
KoncrpykTuBHble Monynu BaHH. OOecrieyeHue HarpeBa pacTBOPOB: TEIJIOHOCUTENM, HarpeBaTelIbHbIE
YCTPOUCTBA, pacuéT 3MeeBUKOB. CTIOCOOBI HAMMOJTHEHUS U CIIMBA BOJIbI B MPOMBIBHBIX BaHHAX.

1.2. Tunel ¥ KOHCTPYKLMHM TOABECOYHBIX MPHUCHOCOOJICHUM, NPUHUIUIBI PAaLUOHAIBHOTO
pa3MelIeHus IeTalel Ha MOABECKaX, 3alUTHBIC MPUCITOCOOIECHUS

Haznauenue mnoABECOYHBIX MNPUCIOCOOIEHUM U TpeOOBaHUS, NPEIbABISEMblE K HUM. THIIBI
noaBecok. KoHCTpynpoBaHHe MOABECOYHBIX NMPUCIOCOOIEHUN: OCHOBHBIE PAa3MEphl, IMOJBECHBIE KPIOKH,
PYUYKH, KOHTaKThl. MaTepuanbsl Ui U3TOTOBJICHUS MOABECOUYHBIX MpHUcHocoOyeHnit. M3o01us moIBecok.
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DneKTpUyecKuil pacuér MoABECOUHBIX NpucnocoOaeHui. IIpuHInnbEl palnoHaTIbHOTO pa3MelleHUs AeTanen
Ha TMOJBECKaX. 3alllUTHBIC TPUCIIOCOONCHUS. XpaHEHHWE TMOJABECOYHBIX NPHUCTIOCOOICHUI. AHOIHBIC
KOP3UHBI.

1.3. O6opynoBanue ajis TaTbBAaHUYECKONW 0OPAOOTKH MEJIKUX JIeTajel HACKIBIO

OcoOenHoctu mpouecca 00paboTku aetaneil Hackinbio. KOHCTpYKTHBHBIE 0COOEHHOCTH, TPUHIIUIIBI
NercTBUsI, 00JIaCTH TMPUMEHEHHS, JOCTOMHCTBA W HEAOCTATKH O000pYyIOBaHMS JUisi 00pabOTKU neTaneit
HACBINbIO: KOJIOKOJIOB HAJMBHOTO THIA, KOJOKOJBHBIX BaHH IOrPY)KHOIO THIa, 0apabaHOB, KOP3UH-
KaydaJoK, CETOK (CEeTYAThIX KOP3UH).

[lepdopanus, pacuér "xuBoro" ceuenus. Pacuér pexuma paboThl KOJOKOJIOB, 6apabaHOB U KayajokK.

1.4. Kaperounble, aBTOOIIEpAaTOPHBIE U IIIHEKOBbIE ralbBAHUYECKHUE JIMHUH, TUIIBI aBTOOTIEPATOPOB

OcoOeHHOCTH NIEpeHOCca MOBECOK 10 BaHHAM Ha JIMHUSAX C KECTKUM U THOKUM LIUKIIOM.

KapeTtounble aBTOMaTHUECKHUE JTUHUM C KECTKUM LIMKIOM, 00JIaCTU MPUMEHEHUs, MOPS0K padoThl,
MPUHIUIHAIBHBIE 0COOCHHOCTH UX KOHCTPYKIMH U MPUHIUIIA IEHCTBUS.

ABTOOIIEpaTOPHbIE ABTOMAaTUYECKHUE JIMHUU C MPOTPaMMHBIM YIIPaBICHUEM: 00JaCTH IPUMEHEHUS,
MOPSIIOK pabOThl, MPUHIUIHAIBHBIE OCOOCHHOCTH WX KOHCTPYKUMU U NpuUHLUNA JeicTBus. Tumosbie
aBTOOIIEPATOPBI: UX KOHCTPYKTUBHBIE 0COOEHHOCTH, 00JaCTH IPUMEHEHHUSI, JOCTOMHCTBA U HEAOCTATKH.

[IIHexkoBbIE JTMHUU: Ha3HAUYEHUE U 00JIACTU MPUMEHEHHUs, KOHCTPYKTUBHbBIE OCOOEHHOCTH, NOPSAJIOK
paboThl, JOCTOMHCTBA U HEJOCTATKU.

1.5. BcnomorartensHoe oOOpyaoBaHUE: (PHIBTPOBAIBHBIE YCTAHOBKH, HACOCHI, CYIIMJIBHOE
00opyi0BaHKE, HCTOYHUKY TOCTOSIHHOTO TOKa

OWIbTPOBANIbHBIE YCTAHOBKHU: HYTY-QUIBTPBl U QuIbTp-nipecchl. KOHCTPYKTUBHBIE OCOOEHHOCTH,
MPUHIMIBI AeWCTBUA, 0071acTU IPUMEHEHHUS, JOCTOMHCTBA U HEJOCTATKH.

Hacocel: aunamuueckue u o0bEMHbIE. KOHCTpYKTHBHBIE OCOOEHHOCTH, HPHHLMIIBI JIEHCTBUS,
o0yacTu NPUMEHEHUs], TOCTOMHCTBA U HEJJOCTATKH.

CymunbHoe  000pylOBaHME:  CYHIWJIBHBIE  KaMepbl, CYyHIWIbHbIE IIKa(bl, LEHTPUPYTH.
KoHcTpykTHBHBIE 0COOEHHOCTH, TPUHIIMIIBI IEHCTBUS, 00IaCTH NPUMEHEHHUS, JOCTOMHCTBA U HEIOCTATKH.

[IpeoOpa3oBarenu MEPEMEHHOTO TOKAa B IOCTOSHHBIA — MOJIYIIPOBOJHUKOBBIE BBIIPSMUTEIbHbBIE
arperatbl. HomeHknaTypa BBIIPSAMUTEIBHBIX arperaroB, UX CpPaBHUTENIbHbIE XapaKTepUCTHKU. (Cxema
MUTAaHUS HECKOJIbKUX MOTPEOUTENEH OT OHOTO BBIIPSIMUTEISL.

Pazoen 2. Mamepuanvhuiii, snepeemuueckuti u KOHCMPYKMUBHBLU PACHEM 0CHOBHO20 000PYO0BAHUS

2.1. BbIOOp THIIAa TEXHOJOIMYECKOTO O0OpYIOBaHUS U pacdy€T ero KOJMYECTBA, COCTABJICHUE
KOMITOHOBKH rajlbBaHUUECKON JIMHUN

®daxTopsl, olpeneistonre Bbioop 060pyaoBaHus. BeiOop min pacyér BHYTPEHHUX pa3MEpOB BaHH U
WX €IMHOBPEMEHHOMW 3arpy3ku. Pacu€r kosmvecTBa BaHH ISl JTUMUTHPYIOIIUX omepauuil. Pacuér purma
paboThl TMHUY, IPOU3BOIUTEIHBHOCTH U COCTABJIEHUE €€ KOMIIOHOBKHU.

2.2. Pacuér 6anaHca HanpsKEHUS 3JIEKTPOXUMHUUYECKOTO arrapaTra,

BBIOOP UCTOUYHUKOB ITOCTOSIHHOTO TOKA

bananc mampspkeHus: Ha 3JeKTpoimM3Epe, 1eb €ro cocraBiieHus. Pacd€r cocraBistonux Oajianca
HANpPSDKEHUS: HANpPSDKEHUST Pa3sIocKEHUs, OMHUYECKUX IOTEph HANpPSDKEHUS B 3JIEKTPOJIMTE, NEKTPOAAX,
nadparme, yd4€r NOTeph HANpsDKEHUS B KOHTAKTaX M TOKOMOJABOAAIIMX MIMHAX. OcoOeHHOCTH pacuéra
OanaHca HaNpsKEHUS 171 BAaHH METAJUIONOKPBITHI KOJIOKOJIBHOTO U 6apaOaHHOIO TUIIOB.

Pacuér cunbl Toka, noTpedisieMoil BAHHAMHU.

[TpunHnunbs! BEIOOPA TUIIA U KOJTMYECTBA HCTOYHUKOB IIOCTOSTHHOTO TOKA.

2.3. Pacuér pacxo/a mapa v c:kaToro Bo3ayxa

TernnoBoil 6anaHC BaHHBI: UCTOUYHUKU MOCTYIUIEHMSI TEIJIa JJIs HarpeBa BaHHbBI U MPUYUHBI MIOTEPh
teruia. Pacuér cocrapistonux TemioBoro 0ananca. Pacuér ;pkoyneBoil TemoThI.

Yopouiénasle Gopmynbl pacuéra KOJIMYECTBA TEIIOTHI, KOTOPOE CleayeT MOJBOJUTh K BaHHE.
Pacuér pacxosa napa Juist HarpeBa BaHH C UCIIOJIb30BaHUEM MPAKTUYECKUX TAOJUYHBIX 3HAUEHUH.

Pacuér pacxoma cxxkaroro Bo3ayxa aiisi 6apOOTUPOBAHUS PACTBOPOB U 00TyBa JETANICH.

2.4. Pacuér pacxoaa aHOJIOB U XMMHUKATOB

Pacuér pacxona pacTBOpUMBIX aHO/0B. HacToTa CMEHBI HEPACTBOPUMBIX aHOJOB (KaTtoaoB). Pacuér
0JTHOPA30BOM 3arpy3Ku aHOJOB (KaTOJIOB).
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MarepuanbHbiii 0ajlaHC pacxo/a XUMHUKATOB. Pacd€T OTAENbHBIX CTaTe pacxoja XHMHKATOB:
MIOJIE3HOTO PACX0Jla, TEXHOJOIMYEeCKH HEU30€KHBIX IOTEeph, pacxoja XMMHUKATOB Ha MPUTOTOBJICHHE
PacTBOPOB MpU 3arycke 000pyI0BaHUs, pacXxoa XUMUKATOB IPU CMEHE OTPAOOTaHHBIX PACTBOPOB.

OcoOeHHoCcTH pacuéra MOJIE3HOTO PACX0Jla U TEXHOJIOTMUECKH HEU30€XKHBIX MOTEPh XPOMOBOIO
AHTMAPUJIA U IUAHUCTOTO HATPHS.

2.5. XapakTepUCTUKH CHCTEM IPOMBIBKH, NMPUHIMIIBI BbIOOpAa CXEM MPOMBIBKH. pacuér pacxoja
BO/Ibl HA POMBIBKY ¥ KOHIIEHTpPALUI 3arps3HEHUN B CTOUHBIX BOJIaX

Haznauenue npombiBku. TpeboBaHUs K KauyecTBY BOJIbl, 00JacTU MPUMEHEHHs] BOJOIPOBOJHON U
TUCTUJUTMPOBAHHOM BoJbl. TpeboBaHMsS K KauecTBY MPOMBIBKH, MPEAEIBHO AOMYCTUMBIE KOHIIEHTpAIUU
OTMBIBAE€MBIX BEIIECTB B IPOMBIBHOI BOJIE.

CriocoObl U cxembl MPOMBIBKH. O0JIaCTU MPUMEHEHMsI IPOMBIBKUA B ropsyeil, TEMmIoN u XoJoaHOMI
BoJie. [lopsaiok BeIOOpa cxemM IPOMBIBKY JIJIsI TUHUH.

3aBUCUMOCTh YAEIBHOTO YHOCAa pacTBOpa IOBEPXHOCTHIO JeTajel OT TUMa NPUMEHSEMbIX
000pyI0BaHUsI, PACTBOPOB, BPEMEHU BBIJICP)KKHU JCTalIel HaJ BAaHHOW, CBOMCTB MOBEPXHOCTH JIETATICH U UX
pacroJjio’KeHus Ha nojaBeckax. Pacyér kpatHOCTH pa30aBieHUs], pacxo/ia BObl Ha IPOMBIBKY B 00IIIEM BUJIE
1 JUISl 4aCTO BCTPEYAKOUIUXCS HA MPAKTUKE CXEM IIPOMBIBKHU.

MeponpusTHs 10 COKpalIeHUIO pacxoja BoJbl 0€3 KaluTalbHbIX 3aTpar.

Haznauenue BaHH ynaBiMBaHUs, IEPUOJUYHOCTh CMEHBI BOJIbI B HUX. PaboTa BaHH ynaBiauBaHus 6e3
cMeHbl Bojibl. Co3/jaHKe OECCTOYHBIX TEXHOJIOTHYECKUX OTepaIuil.

Pacuér koHIEHTpay KOMIIOHEHTOB TEXHOJOTMYECKUX PACTBOPOB B IIPOMBIBHBIX U CTOYHOW BOJAX.

Pazoen 3. Opeanusayus s1eKmpoxumuiecko2o npouzso0cmea

3.1. Bo3aymHas cpeqa moMenieHui ralbBaHn4IecKux 1mexoB. O0meoOMeHHas

1 MeCTHasi BeHTW s, Pacuér o0béMa oTcackiBaeMOro BO3yxa

[TapameTprl MUKpOKIMMATa B rajbBaHUYECKUX IexaX. VICTOUHMKH BbIJENIEHUS! BPEIHbBIX BELIECTB B
aTMocdepy rajJbBaHUYECKOro 1exa. TeXHOIOrnuecKkue MepONpUsITHS, YMEHBIIAOMINE BbIACICHIE BPEIHbIX
BEILIECTB.

OO6meoOMeHHast BEHTUIISINS: Ha3HAYCHUE U TPEOOBAHUS.

MecTHast BEHTHJIALIMS: TUIBI OTCACBHIBAIOIINX YCTPOUCTB, UX 00JACTH MPUMEHEHHS, TIOCTOMHCTBA U
HenocTaTku. CxeMbl O0PTOBBIX OTCOCOB.

Pacuér o0béma oTcackiBaeMOro BO3JyXa C y4€TOM Pa3HOCTU TEMIEpaTyp pacTBOpa U BO3Ayxa B
ITIOMELIEHNH, TOKCUYHOCTU W WHTEHCUBHOCTHU BBIJCJIECHUS BPEIHBIX BEIIECTB, THUIA OTCOCA, BO3AYIIHOTO
NepeMEILMBAHUS PACTBOPA, YKPBITHS IOBEPXHOCTH "3epKkaja" pacTBopa MOIUIaBKaMU MIIA IEHHBIM CIIOEM.

OcHOBHbIE TapaMeTpbl, KOTOPblE HEOOXOJUMO YYUTHIBATH IPU MPOEKTUPOBAHUU M OpPraHU3aLUU
MECTHOH BEHTHUISLIUH.

3.2. TpeboBaHus K NpOU3BOACTBEHHBIM NoMenieHusM. [ImaHupoBKa MPOU3BOICTBEHHBIX TOMEIEHUI
Y pa3MeIleHne 000py10BaHM

CocTaB MpoU3BOJICTBEHHON M BCIIOMOraTeIbHOM IIIOIIAJei rajlbBaHUYECKOro 1exa. TpeboBaHus K
IIPOU3BOJICTBEHHBIM IIOMEIECHUAM. J[ByXypOBHEBOE pa3MELIEHUE II€XOB METAJUIONOKPBITUI: IEPBBIA M
BTOPOM 9TaXH WM TEPBBIM 3TaX W MmojBaji. [JOCTOMHCTBA M HEAOCTATKU KaXXJOTO CIIOc00a KOMIIOHOBKH
exa.

BeicoTa nmponiéroB u cetka koyioHH. Harpyska Ha nepekpsiTre. KaTeropus nexa MeTauionOKpbITHN
I10 B3PBIBOIIOKAPHOM M MOKAPHOM OITACHOCTH, KJIACC MOMEIIEHHUH 110 B3PBIBOOIIACHOCTH.

Pa3memienne oOopynoBaHusi B IUIaHEe U MO BepTUKaid. HopMbl HIMpHUHBI NMPOXOJOB M LIEXOBBIX
MIPOE3/I0B, a TaKXK€ pACCTOSAHUS MEXIy OOOpYJOBaHHEM, BBINPSAMUTEISIMH U JJIEMEHTAMHU 3JaHUM.
Opranu3zanus rpy30n0TOKOB.

[InannpoBKa MPOU3BOICTBEHHBIX IOMEIICHHU B [IEXaX.

4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTh JUCHMIJIMHBI 2 72 54
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
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Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,44 16 12
CamocrosiTeJibHAs padoTa 0,67 24 18
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IIpooonscenue mabauyvl

KoHTakTHas camocrosiTenbHas padboTa 0.67 0,4 0,3
CaMOCTOSTEIbHOE N3YUYEHHUE Pa3/IeoB IUCHUIIINHEI ’ 23,6 17,7
Bujx koHTpoJs:

KypcoBas pabora +

Buja uTOroBOro KOHTpOJIs: 3ader c onleHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«DYHKUUOHAJIbHBIE TAJIbBAHUYECKHE MMOKPbITUA U I'aJIbBAHOIJIACTHKA»

1 Heab TUCHMIUIMHBI — TIPUOOPETEHHE OOYYAIOMIMMUCS 3HAHUK M KOMIIETCHIIUN TIO0 Pa3IuYHBIM
METOJJaM W THUIIOBBIM TEXHOJIOTHSM TIOJYYEHHUS MaTepuajioB C HOBBIMH CBOWCTBAMHU ITyTEM
ABTOKATAIIMTUYECKOTO (OpMUPOBAHUS HaA HENPOBOMSAIMICH TMOJIOKKE METAUIMYECKOro CJos, TIO0
TEXHOJIOTHSIM ITPOM3BOJICTBA MEUATHBIX IJIAT, @ TAKKE OCHOBHBIM MPUHIIMIIAM TOJIYYCHUS U3JEITHI METOIOM
raJbBaHOIIIACTUKH.

2 B pesyabrare u3y4eHHUs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams cneayrONIMMU KOMIIETEHIMSIMU U HHauKatopamu ux aoctwkenus: [1K-1.1, TIK-1.2, TIK-
1.3, IIK-2.1, I1IK-2.2, TIK-2.3, T1K-3.1, [1K-3.2, TIK-3.3, TIK-4.1, [1K-4.2, [1K-4.3, TIK-5.1, T1K-5.3, T1K-5.5.

3namo:

— HAyYHO-TEXHUUYECKYI0 U CIPABOYHYIO JIUTEPATypy IO BOIMPOCAM, CBSI3aHHBIM C XUMUYECKUMH U
OPYTUMHU CTIOCO0aMU METAITU3AlNK AUAJIEKTPUKOB, MPOIIECCAMH TaIbBAHOTUIACTUUECKOTO W3TOTOBJICHHS
METAIUTHUCCKUX U3]ICITHHT;

— COCTaBBI PaCTBOPOB M JIEKTPOJIMTOB, TPUMEHSEMBIX B BBIIICYKa3aHHBIX TEXHOJIOTHSX;

— MPUHIUITEI MOIM(DHUKAIIMN TTOBEPXHOCTEH Mepe]; XUMHUYECKON MEeTaluIU3aIluel TUAICKTPUKOB WU
raJbBaHUYECKUM HApaIlMBAHUEM METalIa,

— IPUHIUIIBI pa3paOOTKHU MEYATHBIX TUIAT U KOHCTPYHUPOBaHUs (DOPM /ISl TaIbBAHOTUTACTHKHY.

Ymemy:

— BBIOMpPATh ONTHMAJIbHBIE TEXHOJOTUHA XUMHUYECKOW MeETaUIM3alliy JUIsl 3aJaHHBIX YCIOBHA
AKCIUTyaTaluy U3JEIuH,

— pa3pabaTbiBaTh HOBBIC MPOIECCHl XUMUYECKONW METaUIM3allMd W TaIbBAaHOIUIACTUKH C YYETOM
COBPEMEHHBIX JOCTIKCHUN HAYKA U TEXHUKH.

Braoemy:

— OCHOBHBIMH  BONPOCAMH  METOJIOJIOTMM  XHMHUYECKOW  METaUIM3alliyd  JIUAJIEKTPUKOB,
raJbBaHOIUIACTUKU W U3TOTOBJICHUS TIEYATHBIX TIAT,

— METOJaMH TEXHUYECKOTO KOHTPOJISI PACTBOPOB U AJIEKTPOJUTOB, a TAKKE CBOWMCTB IMOJTYyYEHHBIX
ITOKPBITUI WIH U3IEIIHAN.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pazoen 1. Cnocobvr memannusayuu ousnekmpuxos. OCHOBHble 3AKOHOMEPHOCHMU, MEXAHUIMbL
npoyeccos 2aib8aHO-XUMUYECKOU MEMALIU3ayuLu OUIeKMpPUKos

Haznauenne meramnmzanuu. CriocoObl METAJUTH3AIMY TIACTMACC M HEOPTaHUUECKHUX JTUAJICKTPHKOB.
[ToaroroBka MOBEPXHOCTH TMEPET METATUTH3AIIUCH.

Pazoen 2. Ilpoyeccol npedsapumenbHoti n0020MOoBKY Memaiios U OUIIEKMpUKo8 nepeod Xumuieckotl
Memaniuzayuei

CencubunusupoBanne. AKTUBHPOBAHHWE. XHWMHUUYECKOE€ MEIHCHHE. XHMMHYECKOEC HHKEIUPOBAHHE.
XuMHudeckoe cepeOpeHne. DIEKTPOJIMTHYECKHE TOKphITUsA. M30uparensHas wmetammusanus. KadecTBo
METaJUIM3alMU: BHEIIIHUN BHUJI, IPOYHOCTh, CTOMKOCTb.

Pazoen 3. Ocnoenvle mexnonocuyeckue npoyeccvl. XuMuuyeckoeo MeOHeHUs, HUKeIUPOBaHuUs,
ocaxcoenus OpazoyeHHbIX Memaiios, Memoobl CeNeKMUEHO20 HAHeCeHUsl NOKPbLMULL

NsroroBnenne mneuatHbix mmiat. OOmmue cBeaenus. [loarotoBka mMmoBepxXxHOCTH (OJBIU WK
JTUAJIEKTPUKA. XUMHUYECKOEe MeIHEHUe. ['aibBaHnYecKue NMOKpbITUs. TpaBiieHue meau. ['opsiuee JiyKeHUe.
Onnasnenue npunos [IOC. M3roroBineHue 3HAKOB, H300pakeHUH U (PYHKIUMOHAJIBHBIX 3JIEMEHTOB B
MOKPHITHSX. MackupoBanue nopepxHocTu. DopmupoBanue penbeda MOKPHITHS UK I€TaH.

147



Pasoen 4. Ocnosvl npouzsoocmea neuammuvlx niam u 2alb8AHONIACMUYECKO20 NPOUIBOOCMEA,
npuMeHeHue npoyeccos, MexHU4eCKull KOHmpoJb

KoucrpynpoBanue u usrortosiieHue ¢opm. Merammueckue ¢gopmbl. Hemeramimueckue (popmsl.
Kom6unupoBanusie ¢opmel. [loaroroBka GopM K HaHECEHHMIO MPOBOJSALIMX WM PA3ACTUTENIBHBIX CIIOEB.
Hanecenue npoBojsiiero ciost Ha HeMeTajmyeckue Gpopmbl. MexaHHUECKOEe HaHECEHHE pa3JIeIUTEIbHBIX
cioeB. XUMHUYECKOE HAHECEHUE  pa3feNUTENbHBIX  CJIOEB.  DJEKTPOXMMHUYECKOe  OoOpa3oBaHUE
paznenuTenbHbIX ciioeB. CaMONpou3BOJIbHOE 00pa3oBaHUE DPA3AETUTENBHBIX CIOEB. DJIEKTPOOCAXKICHUE
cioa Meramwia. Ocaxnenume Memu. Ocaxnenne Hukens. OcaxneHue xenesza. OcaxaeHwe KoOalbTa.
OcaxxJieHus CIUIaBOB. DJIEKTPOOCAKICHHE KOMIIO3UIIMOHHBIX MaTepUaioB. DIEKTPOOCAKICHUE aTFOMUHHUS.
DNeKTpoNn3 paciiaBiIeHHbIX cpel. OOpaboTka THUIBHOM CTOPOHBI HapameHHOTO MeTayuia. OtTaencHue
roToBOrO M3AeIus OoT hopmbl. OGOpyIOBaHUE AJIS TATHBAHOIIIIACTHK.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,11 40 30
Jlexnnn 0,44 16 12
Jlaboparopusie padots! (JIP) 0,67 24 18
B TOM 4ucIe B (popMe MPaKTUYECKON MOATOTOBKH 0,67 24 18
CamocrosiTesibHasi pabora 1,89 68 51
KonrtakTHas camocrositenbHas paboTa 0,4 0,3
1,89
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IE€TI0B AUCHUIIIMHbI 67,6 50,7
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«HoBble KOHCTPYKLIMOHHbIE MATEPHUAJIbI B TAJIbBAHOTEXHUKE)

1 Heap aucuumniauHbl — npuoOpeTeHre oOydarolMMUCA 3HAHUNW M KOMIIETEHUUH MO Pa3IMYHbIM
METOJIaM W THUIIOBBIM TEXHOJIOTHSAM IIOJYYEHHS MaTE€pUajoB C HOBBIMH CBOWCTBAMH NyTEM
ABTOKATAIIMTUYECKOTO (OpMUPOBaHUS Ha HENPOBOMSAIMICH TMOJIOKKE METAUIMYECKOro CJos, TIO0
TEXHOJIOTUSIM MPOU3BOJICTBA MEYATHBIX IJIAT, & TAK)KE OCHOBHBIM MPUHIUIIAM MOJIYYEHUS U3IETUA METOAOM
rajlbBaHOIIJIACTUKH.

2 B pe3yJsbTare u3y4eHHs] AMCHUIIMHBI 00YYAIOLMIACS JOJIKEeH:

Obnadams cneayrONIMMU KOMIIETEHIMSIMU B nHauKatopamu ux aoctwkenus: [1K-1.1, TIK-1.2, TIK-
1.3, IIK-2.1, 1IK-2.2, I1IK-2.3, TIK-3.1, IIK-3.2, IIK-3.3, IIK-4.1, 11K-4.2, I1K-4.3, TIK-5.1, IIK-5.3, IIK-5.5.

3namo:

— HAay4YHO-TEXHUYECKYIO M CIPABOYHYIO JUTEPATypy IO BOIPOCAM, CBSI3aHHBIM C XMMUYECKUMH U
IPYTUMHU CIIOCO0aMU METAJTU3AIMK JUJICKTPUKOB, MPOIECCAMHU TalbBAHOIUIACTHYECKOTO H3TOTOBJICHHS
METAIUTHUCCKUX U3]ICITHHT;

— COCTaBbI PACTBOPOB M AJIEKTPOJHUTOB, IPUMEHSIEMBIX B BBIIIECYKAa3aHHBIX TEXHOJIOTHSIX;

— MPUHIUITEI MOIM(DHUKAIIMN TTOBEPXHOCTEH Mepe]; XUMHUYECKON MEeTaluIU3aIluel TUAICKTPUKOB WU
rajJbBaHMYECKUM HapallUBaHWEM MeTasia,

— IPUHIUIIEI pa3paOOTKHU MEYATHBIX TUIAT U KOHCTPYHUPOBaHUs (HOpM /ISl TaJIbBAaHOTUTACTHKHY.

Ymemn:

— BBIOMPATh ONTHMAJIbHBIE TEXHOJOTUH XHUMHUYECKOW MeETaUIM3alliy JUIsl 3aJaHHBIX YCIOBHA
AKCIUTyaTalluy U3JEIuM,

— pa3pabaTbiBaTh HOBBIC MPOIECCHl XMMUYECKONW METaUIM3allMd W TabBAaHOIUIACTUKH C YYETOM
COBPEMEHHBIX IOCTHKCHUN HAYKU U TEXHUKH.

Braoemnw:

— OCHOBHBIMM  BONPOCAMU  METOJIOJIOTMM  XUMHYECKOW  METAUIM3aUMHU  JTUAJIEKTPHUKOB,
rajlbBaHOIIJIACTUKH M M3TOTOBJICHUS IICUaTHRIX I1JIaT,
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— METOJaMH TEXHUYECKOTO KOHTPOJISI PACTBOPOB U DJICKTPOJUTOB, a TAK)KE CBOWMCTB IMOJTYyYEHHBIX
ITOKPBITUI WIH U3IEIIAMN.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Cnocobvr memannuzayuu ousnekmpuxos. OCHOBHble 3AKOHOMEPHOCHMU, MeXAHUIMbL
npoyecco8 2anb8aAHO-XUMUYECKOU MEMANTUIAYUU OUITIEKMPUKOS

Haznauenne meramnmzanuu. CriocoObl METAJUTH3AIMY TJIACTMACC M HEOPTaHUUECKUX JTUIICKTPUKOB.
[ToaroroBka MOBEpPXHOCTH MEPET METATUTH3AIIUCH.

Pazoen 2. Ilpoyeccol npedsapumenbHoti n0020MOBKU MeMAaiios U OUIIEKMpPUK08 nepeod Xumuieckotl
Memaniuzayuei

CencubunusupoBanne. AKTUBHPOBAHHWE. XHWMHUUYECKOE€ MEIHECHHE. XHMHYECKOE HHKEIUPOBAHHE.
XuMHu4eckoe cepeOpeHne. ODIEKTPOJIMTHYECKHE TOKphITUA. M30uparenpHas wmetamusanus. KadecTtBo
METaJUIM3alMK: BHEIIIHUN BHUJI, IPOYHOCTh, CTOMKOCTb.

Pasoen 3. OcHnosHnvle mexnonocuueckue npoyeccvl. XUMUYECKO20 MEOHEHUsl, HUKeIUPOBAaHUs,
ocaxcoenus OpazoyeHHbIX Memaiios, Memoobl CeNeKMUEHO20 HAHECeHUsI NOKPbLMULL

Nsrorosnenne mneuatHbix mmiat. OOmmue cBeaeHus. [loarotoBka mMmoBepxXHOCTH (OIBIU WK
JTUAJIEKTPUKA. XUMHUYECKOEe MeIHEHUE. ['albBaHMYecKue NMOKpbITUs. TpaBiieHHe meau. ['opsiuee JiyKeHUe.
Onnasnenue npunos [IOC. M3roroBineHue 3HAKOB, H300pakeHUH U (PYHKIHMOHAJIBHBIX AJIEMEHTOB B
MOKPHITHSX. MackupoBanue nopepxHoctu. ®opmupoBanue penbeda MOKPHITHS WK ICTaIH.

Pasoen 4. Ocnosvl npouzsoocmea neuammuvlx niam u 2alb8AHONIACMUYECKO20 NPOUIBOOCMEA,
npuMeHeHue npoyeccos, MexHU4eCcKull KOHmpoJb

KoucrpynpoBanue u usrortosiieHue ¢opm. Mertamnumueckue ¢gopmbl. Hemerammmnueckue (popmsl.
Kom6unupoBanusie ¢popmel. [loaroroBka GopM Kk HaHECEHHMIO MPOBOJALINX WA PA3ACTUTEIBHBIX CIIOEB.
Hanecenne mpoBosiero cios Ha HeMeTandeckue GopmMbel. MexaHMYeCKOe HaHECEHHE Pa3/IeTUTEIbHBIX
CIoeB. XHMMHYECKOE€ HAHECEHWE  pa3JCTUTEIbHBIX  CIIOEB.  OJIEKTPOXUMHYECKOE  0Opa3oBaHHUE
pasznenuTenbHBIX cioeB. CaMOmpou3BOJbHOE 00pa30BaHHUE pPa3JEIUTEIBHBIX CIOEB. DJIEKTPOOCAKICHUE
cioa Meramwia. Ocaxnenume Memu. Ocaxnenne Hukens. OcaxneHue xeneza. OcaxaeHne KoOalbTa.
OcaxaeHus: CruIaBoB. DJIEKTPOOCAKICHUE KOMIO3UITMOHHBIX MAaTEPHAIOB. DJIEKTPOOCAKICHUE aTFOMUHHMSL.
DNeKTpoNn3 paciiaBieHHbIX cpel. OOpaboTka THUIBHOM CTOPOHBI HapaimieHHOTo MeTauia. OtTaeneHue
roToBOrO M3AeIus oT hopmbl. OGOpPyIOBaHHUE AJIS TATHBAHOIIIIACTHKU.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMIIJIMHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,11 40 30
Jlexnnn 0,44 16 12
Jlaboparopusie padoTs! (JIP) 0,67 24 18
B TOM 4ucJe B (popMe NPaKTUYECKOU MOATOTOBKH 0,67 24 18
CamocrosiTesbHasi padora 1,89 68 51
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
1,89
CaMOCTOSATENbHOE U3YUEHHUE PA3/I€TI0B AUCHUIIIMHbI 67,6 50,7
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpaKTUKYM 10 3JIeKTPOXUMMHUYECKUM MPOLecCaAM)

1 eab AUCHUILUIMHBI — MpHOOpeTeHHEe OOy4YaIOIMMUCS YIIyOJIEHHBIX 3HAHUM M KOMIIETEHIIMH,
MOJyYeHUE M 3aKperuieHhe Mpo(decCHOHATbHBIX YMEHHH M HAaBBIKOB B 00JIACTH TPOBENICHUS HAYy4IHO-
WCCTIEAOBATEILCKUX PAbOT € HCIOJb30BAaHUEM COBPEMEHHBIX TEXHOJOTHH IyTeM CaMOCTOSTEIHLHOTO
TBOPUYECKOTO BBIMOJIHEHUS 3aa4, OCTAaBJIECHHBIX IPOrPAMMOM HAYYHBIX UCCIIEIOBAHUM.

2 B pe3yJsbTrare U3y4eHHs] AMCHUILIMHBI 00YYAOIIMIACS J0JI7KEeH:
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Obnadams cneayrONIMMU KOMIIETEHIMSIMU U HHIuKatopamu ux aoctwkenus: [1K-1.2, TIK-2.1, TIK-
2.2, 11K-2.3, [IK-3.1, [1K-3.2, TIK-4.1, [1K-4.2, TIK-4.3, [1K-6.1, 11K-6.2.

3nams:

- IOPSI0K IJIaHUPOBAHUS, IPOBEJIEHUS U 00ecTeueHus AEKTPOXUMUYECKIX IKCIIEPUMEHTOB;

- METOJbl MATEMaTHUECKOTO aHAJIM3a U MOJIEJIUPOBAHUS IKCIIEPUMEHTAIbHOIO UCCIIEJOBAHUS;

-HaAYy4YHO-TE€XHUYECKYI0 HMH(POpPMAlLIMI0, OTEYECTBEHHBIH U 3apyO€KHBIH ONBIT IO TEMaTHUKe
UCCIIEI0OBaHUSI.

Ymems:

- HCHOJb30BaTh COBpPEMEHHble HH(MOPMALMOHHbIE TEXHOJIOTHHM, B TOM YHUCIE CETEBbIE
KOMIIBIOTEPHbIE TEXHOJOTUU W 0a3bl JaHHBIX IPU IUIAHUPOBAHUU U IPOBEJIEHUU DJIEKTPOXUMHUUYECKUX
AKCIEPUMEHTOB;

- MPOBOJUTH OOPaOOTKY pE3yabTaTOB 3KCIEPUMEHTOB M OLEHUBATh IOIPEUIHOCTH, BBIIBUraTh
TUIOTE3bI M YCTAHABIMBATH IPAHULBI UX IPUMEHEHHUS;

- OCYILIECTBJISATh MOUCK, OOpabOTKY M aHaIu3 Hay4yHO-TEXHMYECKON HH(poOpMaluuu Mo MNpoQuiIo
Hay4HBIX MCCIIEIOBAHMI, B TOM YHUCIIE C IPUMEHEHNEM [nternet-TexHoJIOTHil.

Braoemy:

— UJICOJIOTHEN 3JIEKTPOXUMHUYECKMX METOJIOB MCCIEI0OBAaHUS M aHalIM3a, CUCTEMON BbIOOpa METOJIOB
HCCIEA0BaHUs, OLICHKON BO3MOXKHOCTEH Ka)JA0ro METO/1a.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pasoen 1. Hccneoosanus 6 obracmu 21eKmpoocaxcoenuss Memaniog u Chidéos, 8 MOM YUcie
KOMNO3UYUOHHBIX NOKPLIMUU

Pa3paboTka cocTaBoB pacTBOPOB M TEXHOJIOTMUYECKUX MApPAMETPOB AIEKTPOIUTUUECKOTO OCAKICHUS
METaJJIOB, CIUIaBOB U KOMIIO3UIIMOHHBIX TMOKpBHITUNA. M3mepeHue ToimmHbl NOKpbITHH. Omnpenenenue
MIOPUCTOCTH.

HcnbiTaHne NOKPHITHI HA AAr€3MOHHYIO IPOYHOCTD. VICIIbITaHUS IOKPBITHI HAa U3HOC.

N3mepenue 6i1ecka HOKPHITHI U CTENEHH IEPOXOBATOCTH.

N3mepenue tBepaocTr NOKpHITHH. VcIbITaHNS TIOKPBITUI HAa PACTSKEHUE.

YCKOpEeHHBIE KOPPO3WOHHBIE HCIBITAHUSA MOKPBITUA. MeETOoIbl KOHTpOJS 3allUTHBIX CBOWMCTB
HEMETAINTNYECKUX HEOPraHUUECKUX MOKPBITHH.

Paszoen 2. Hccnedosanus é obnacmu Koppo3uoHHbIX NPOYECCO8 U 3aujumsl Om KOppo3uu

3onjoBas MuKpockonus. Ckanupytomas TyHHenbHast Mukpockonus (CTM).

ATomHO-cunoBasi Mukpockonusi (ACM), anekrpocuiioBast Mukpockonusi (3CM), MarHUTHO-CUIIOBast
Mukpockonusi (MCM).

OnTuyeckue METOJbl HCCIENOBaHUS MaTepuanoB. bikHEnojgpHas ONTHYECKass MHUKPOCKOIHS
(bOM), koH(poKaTbHAsT MUKPOCKOTIHUS, IITUTICOMETPHSI.

PentreHoBckue  MeTOABl  MCCIENOBaHUSA — MaTepuaioB.  PeHTreHoBckas  (POTOIIEKTpOHHAas
cnekrpockonus (POIC), Oxe-crieKTpoCKOnusi, peHTreHO(QIyopeceHTHAas CIIEKTPOCKOTIHSL.

Paszoen 3. Uccnedosanus é obnacmu 21eKmpoxumMuyecKkoli 3Hepeemuky u 91eKmpocunmesa

CuHTe3 KaTanu3aTopoB MW 00pabOTKa YIrIEpOAHBIX MAaTEPHAIOB I TOJYYEHHUS AIICKTPOIHBIX
MaTepUaJoB  XHMHUYECKUX  MCTOYHMKOB TOoKa. DyHKIMOHAIM3alUs  YIVIEPOJHBIX  MaTepHasioB.
DNEKTPOXUMHYECKUE METOJbl HCCIIEIOBAaHUS 3JEKTPOJHBIX pPEaKUUH B XUMHYECKUX HMCTOYHHMKAX TOKA.
[{uknuyeckas BOIbTaMIIEPOMETPHS], BPAIAOIIHAICS TUCKOBBIM 3JIEKTPOJ

Pa3paboTka u nccienoBaHue CynepKoHIeHCATOPOB. MaTepuabl 3JIEKTPOI0B U MOHHBIE KUIKOCTH.

HccnenoBanue MpoLECCOB 3EKTPOXUMUYECKOTO TEHEPUPOBAHUS 3JIEKTPOIHEPTUU C IOMOLIBIO
HMOHHCTODA.

HccnenoBanue BIMSHUS NPUPOIbI MEAUATOPOB U (DYHKIIMOHAJIBHBIX TPYII HA AJIEKTPOXUMUYECKUE
MIpEeBpPALLEHUS OPraHuYecKuX coeAuHeHui. [luknuueckas BonbTamnepomerpus. [lomnsiporpadus Ha TBEpAbIX
AIIEKTPOIAX.

Pasoen 4. Hccneoosanuss 6 obracmu oducmku CMOYHBIX 600 2ANbBAHUYECKUX HNPOU3BOOCMS,
pezenepayuu u ymuiuzayuu mexHo2eHHulX 0mxo008 Memooamu dJ1eKmpoXuMuu

Uccnenoanue 3nexkTpodioTaliMOHHOTO Tpoiiecca u3BnedeHus [IAB, oprannyeckux KOMMO3UIUN 13
BOJHBIX PacTBOPOB. AHAJIM3 COBPEMEHHBIX TEXHOJOIMH OYMCTKU CTOYHBIX BOJ IPOU3BOJACTBA MEYATHBIX
wiat. MccnenoBanue BIMSHUS 3apsja U pa3Mepa YacTHIl Ha IPOLEcChl (poTauuu U GUIbTpaIuHy.
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Metonpt XIIK, aromHO-aOCOpOIMOHHON CHEKTPOMETPUHU, MAcC-CIEKTPOMETPUU € HHIYKIMOHHO-
CBSI3aHHOW TIUIa3MOM, CHEKTPO(OTOMETPHH /ISl Ka4eCTBEHHOTO M KOJMYECTBEHHOTO KOHTPOJIS TIIPH
pereHepanyy 1 yTHIN3allui TEXHOT€HHBIX OTXO0/IOB.

Pazoen 5. Hccneoosanuss 6 obnacmu 21eKMpOXUMUYECKUX Memo008 U Npoyeccos Ois
OUOMEOUYUHCKUX YeTlel]

DNEeKTPOXUMHYECKU yIpaBisiemMast reMoCcOpOIIMOHHAs JIETOKCHKAIIHS. [uknmueckast
BOJIbTAMIICPOMETPUSI B IUIa3ME€ KPOBU TMAIMEHTOB. J{MarHOCTMKAa C TIOMOIIBI0 HM3MEPEHHS pEeIOKC-
MOTCHIIMAJIOB B OHOJOTHYECKHX Cpefax. OIEKTPOXUMHUYECKHH METOJ OIECHKH JeGopMHpyeMOCTH
MeMOpaHbl 3PUTPOLUTA. DIEKTPOXUMHUUECKUN CHHTE3 PACTBOPOB Ui HEMPSMOTO AIIEKTPOXUMHYECKOTO
OKHCIICHHSI C TIeTBI0 JETOKCHKAIINY OpraHu3Ma.

4 O0beM yueOHOM TMCUUTIUHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2 72 54
Jlaboparopusie padots! (JIP) 2 72 54
B TOM 4ucJie B popme NPaKTUYECKOH MOATOTOBKH 2 72 54
CamocrosiTesibHasi paboTa 1 36 27
KonrakTHas camocrositenpHas paboTa I 0,4 0,3
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIIMHbI 35,6 26,7
Buja nToroBoro KOHTpoJIsi: 3a4er c onleHKOM

AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
«Hay4Hble uccie0BaHUs B TEXHOJOIMH JJIEKTPOXUMHYECKHUX MIPOU3BOICTBY

1 leab AUCHUIUIMHBI — MpHOOpeTeHHe OOy4yarOIMMUCSA YIiyOJEHHbIX 3HAHUN W KOMIIETEHIHH,
MOJIyY€HUE U 3aKpeIUIeHHE Npo(EeCcCUOHATIBHBIX YMEHHII M HaBBIKOB B 00JIACTH IPOBEIEHUS HAYYHO-
UCCIIEIOBATENIbCKUX pPabOT C MCHOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUHA IyTEM CaMOCTOSITEIbLHOTO
TBOPUYECKOI'O BHIMIOJHEHUS 33/1a4, [IOCTABJICHHBIX IPOrPaMMOIl HAy4HBIX UCCIIEIOBAHUM.

2 B pesyabTrare u3dy4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams cneayrONIMMU KOMIIETEHIMSIMU 1 HHIuKatopamu ux aoctwkenns: [1K-1.2, TIK-2.1, TIK-
2.2, 11K-2.3, [IK-3.1, [1K-3.2, TIK-4.1, [1K-4.2, TIK-4.3, [1K-6.1, 11K-6.2.

3nams:

- IOPSI0K IJIAaHUPOBAHUS, IPOBEIEHUS U 00ECIIeUeHUs AIEKTPOXUMUYECKUX IKCIIEPUMEHTOB;

- METOJbl MATEMaTHUECKOTO aHAJIM3a U MOJIEIHUPOBAHUS SKCIIEPUMEHTAILHOTO HCCIIE0BAHMUS;

-HAYyYHO-TE€XHUYECKYI0 HMH(POpPMALIMI0, OTEYECTBEHHbII M 3apyOeKHbI ONBIT IO TEMaTHUKe
UCCIIEI0OBAHUSI.

Ymemns:

- HCHOJb30BaTh COBpPEMEHHbIE HWH(OPMALMOHHBIE TEXHOJOTMHM, B TOM YHCJIE CETEBbIE
KOMITBIOTEPHBIE TEXHOJOTUU W 0a3bl JaHHBIX NPU IUIAHUPOBAHUU U IPOBEIEHUU 3BJIEKTPOXUMHYECKUX
AKCIEPUMEHTOB;

- MPOBOJUTH OOPabOTKY pE3yJabTaTOB 3KCIEPUMEHTOB M OLEHUBATh IOIPELIHOCTH, BBIJBUraTh
TUIOTE3bI M YCTAaHABIMBATh IPAHULBI UX IPUMEHEHUS;

- OCYILIECTBJISATh MOMCK, OOpabOTKYy M aHaJu3 Hay4yHO-TEXHHYECKON HH(pOpMaluuu Mo MNpouIIto
Hay4HBIX MCCIIEIOBAHMI, B TOM YHUCIIE C IPUMEHEHNEM Internet-TexXHOJIOTHil.

Braoemy:

— UJICOJIOTHEN AIIEKTPOXUMUYECKUX METOJIOB MCCIEI0OBAaHUS M aHaju3a, CUCTEMOI BbIOOpa METOI0B
UCCIIEIOBAHUs, OLIEHKON BO3MOKHOCTEH KayKI0TO METOA.

151



3 Kparkoe coaepxxanue TUCUUILIMHBI

Pasoen 1. Hccneoosanus 6 obracmu 21eKmpoocaxcoenuss Memaniog U Cnidagos, 8 moM Yucie
KOMNO3UYUOHHBIX NOKPLIMUU

Pa3paboTka cocTaBoB pacTBOPOB M TEXHOJIOTMUYECKUX MAPAMETPOB AIEKTPOIUTUUECKOTO OCAKICHHUS
METaJJIOB, CIUIABOB U KOMIIO3UIIMOHHBIX MOKpBHITUNA. M3MmepeHue TodmMHBI NOKpeITUN. OrnpeneneHue
MIOPUCTOCTH.

HcnbiTaHne MOKPHITHI HA aAr€3MOHHYIO IPOYHOCTh. VCIIbITaHUS IOKPBITHIA HA U3HOC.

N3mepenue 6i1ecka NOKPHITUI U CTENEHH 1LIEPOXOBATOCTH.

N3mepenue tBepaocTr NOKpHITHN. VcIbITaHNS MIOKPBITUI HA PACTSKEHUE.

YCKOpEHHBIE KOPPO3WOHHBIE HCIBITAHUS MOKPBITUA. MeETONbl KOHTpOJISl 3aIIUTHBIX CBOWCTB
HEMETAINTNYECKUX HEOPTraHUUECKUX MOKPBITHH.

Paszoen 2. Uccnedosanus é obnacmu Koppo3uoHHbIX NPOYECCos8 U 3aujumsl Om KOppo3uu

3onoBas MuKpockonus. Ckanupytomas TyHHenbHast Mukpockonus (CTM).

ATomHO-cunoBasi Mukpockonusi (ACM), anekrpocunioBasi Mukpockonusi (3CM), MarHUTHO-CUIIOBast
Mukpockonusi (MCM).

OnTuyeckue MeETOJbl HCCIIEeNOBaHUS MaTepuaioB. bikHenonpHas ONTUYECKass MUKPOCKOIMS
(bOM), koH(poKaIbHAsT MUKPOCKOTIHUS, ITUTICOMETPHSL.

PenTreHoBckue  MeTOJbl  HCCIENOBaHUS  MaTepuaioB. PeHTreHoBckass  (OTOAIEKTpOHHAsS
cnekrpockonus (POIC), Oxe-crieKTpoCKONHs, pEeHTT€HOQITYyOPECIIEHTHASI CIIEKTPOCKOTIHSL.

Paszoen 3. Uccnedosanus é obnacmu 21eKmpoxumMuieckoll dJHepeemuky u 91eKmpocunmesa

CuHTe3 KaTalnu3aTopoB W 00pabOTKa YIJIEPOAHBIX MaTEPHUATIOB IS TIOJYYEHHUS DIICKTPOTIHBIX
MaTepuaJoB  XMMHUYECKUX  MCTOYHMKOB TOKa. (DyHKIMOHAIU3alUs  YIVIEPOJHBIX  MaTepHalioB.
DNEKTPOXUMHYECKUE METOJbl HCCIENOBAaHUS B3JIEKTPOAHBIX pPEAaKUUd B XMMHMUYECKHX HCTOYHUKAX TOKa.
[{uknuyeckas BOIbTaMIIEPOMETPHS, BPAIAIOIIAICS TUCKOBBIM 3JIEKTPOJ

Pa3paboTka u uccienoBaHie CynepKoHIeHCaTOPOB. MaTepurabl 3JIEKTPOIOB U HOHHBIE HKUAKOCTH.

HccnenoBanue MpoLeccoB 3MEKTPOXUMUYECKOTO T'€HEPUPOBAHUS DJIEKTPOSHEPTUU C IIOMOIIBIO
HMOHHCTODA.

HccnenoBanue BIMSHUS NPUPOIbI MEAUATOPOB U (DYHKIIMOHAJIBHBIX TPYII HA AJIEKTPOXUMUYECKUE
MIpEBPALLEHUS OPraHUYeCcKuX coeAuHeHni. [luknuueckas BonbTamnepomerpus. [lonsiporpadust Ha TBEpAbIX
AIIEKTPOIAX.

Pasoen 4. Hccneoosanuss 6 obracmu ouucmku CmMoOYHbIX 00 2ANbBAHUYECKUX NPOU3BOOCME,
pezenepayuy u ymuiuzayuu mexHo2eHHulX 0mxo008 Memooamu dJ1eKmpoXuMuu

Uccnenoanue 3nexkTpoduioTaliioHHOTO Tipotiecca u3BiedeHus: [IAB, opraHndecknx KOMITO3UIIANA U3
BOJHBIX PacTBOPOB. AHAJIU3 COBPEMEHHBIX TEXHOJOIHMI OYUCTKU CTOYHBIX BOJI IPOM3BOJICTBA MEYATHBIX
wiat. MccnenoBanue BIMSHUS 3apsja U pa3Mepa YacTHIl Ha IPOLEcchl (proTauuu U GUIbTpaIuH.

Metonpt XIIK, aromMHO-aOCOpOIMOHHON CHEKTPOMETPUHU, MAcC-CIEKTPOMETPUU € HHIYKI[MOHHO-
CBSA3aHHOM IUJIa3MOM, CHEKTPOPOTOMETPUU JJIsi KAueCTBEHHOTO U KOJMYECTBEHHOIO KOHTPOJIL IIpH
pereHepanmm U yTuian3aluyd TEXHOT€HHbBIX OTX0/I0B.

Pazoen 5. Hccneoosanuss 6 obnacmu  21eKMpOXUMUYECKUX MeMOO08 U Npoyeccos  OJis
OUOMEOUYUHCKUX YeTlell

DNEKTPOXUMHUYECKH yIpasJisiemast reMocopOIMOHHAs JE€TOKCHUKAIHSI. [Muknuyeckas
BOJIbTAMIIEPOMETPHUSI B IUIa3M€ KPOBM MAalMEHTOB. JIMarHocTHka C MOMOUIbI0 HM3MEPEHUS PEIOKC-
MOTEHIIMAJIOB B OMOJOIMYECKHX Cpegax. OJIEKTPOXMMHUYECKHM METOJ OLEHKU JePpOpMUPYEMOCTH
MeMOpaHbl 3pUTPOLUTA. DJIEKTPOXUMUYECKHIN CHHTE3 pPAacTBOPOB JIsi HENPSIMOIO IEKTPOXUMHUYECKOTO
OKHCJICHHUS C LEJIbIO IETOKCUKAIIMU OpraHu3Ma.

4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
B .
U1 y4yeOHoi padoThl Axan. | Acip.
3E
. .
O01mas TpyA0eMKOCTh JUCUMIIJIMHBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2 72 54
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IIpooonscenue mabauyvl

Jlaboparopusie padoTs! (JIP) 2 72 54
B TOM 4ucJe B (popMe NPaKTUYECKOU MOATOTOBKH 2 72 54
CamocrosiTesibHasi paboTa 1 36 27
KonrakTHas camocrositenpHas paboTa J 0,4 0,3
CaMOCTOSTENbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIIMHbI 35,6 26,7
By MTOroBOro KOHTPOJIs: 3ader c oleHKOM

5.4 IlpakTuka

AHHOTanuA padoyeil NporpaMmbl Y4eOHO! NPAKTHKH: 03HAKOMUTEJIbHAS NPAKTUKA

1 esb NpakTHKM — NOJYYEHUE CTYACHTAMH OOIINX MPEACTaBIEHUN 00 OCHOBHBIX TUIIAX XUMHUKO-
TEXHOJIOTUYECKUX TIPOIIECCOB, 3HAKOMCTBO C pabOTOM OCHOBHBIX HPUOOPOB U OOOpPYIOBAaHUS s
TEXHOJIOTHYECKUX UCCIIEI0BAHUM, a TAKXKE MOTy4€HHUE MEPBUYHBIX TPO(ECCHOHABHBIX YMEHHUI U HaBBIKOB
CaMOCTOSITEIBHOIO TBOPYECKOTO BHIITOJIHEHHMS 3aa4 IIPAKTHKU.

2 B pe3yabTaTte NPOX0KACHUS NPAKTHUKH 00y4al0MIiCA T0JIKeH:

Obnadams cneAyIMUMH KOMIETEHIIUAMHA U uHAuKaropamu ux aoctmwkenus: OINK-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.

3uamo:

- MOPSAJIOK OpraHU3alluy, IJIAaHUPOBAHUS, MPOBEACHUS U OOeCIeueHUs] Hay4uHO-HCCIeA0BaTEIbCKUX
paboT C HCMONb30BAaHHUEM COBPEMEHHBIX TEXHOJIOTHH, MpeAcTaBiIeHUIl 00 OpraHu3alud XUMHYECKOTO
IIPOU3BO/ICTBA;

- OCHOBHOE 000py/lI0BaHUE, IPUMEHSAEMOE B HaYUYHbIX HUCCIEAOBAHUIX U XUMUYECKON TEXHOJIOTHU U
IIPUHLIAII €r0 IEHCTBHUS,

Ymemn:

- OCYILIECTBJISATh MOUCK, OOpabOTKYy M aHaJu3 Hay4yHO-TEXHMYECKON uH(popMauuu Mo MNpoQuiIo
IIPOMICHHOM MPAKTHKH, B TOM YHCJIE C IPUMEHEHUEM Internet-TeXHOIorui;

- HUCHOJB30BaTh COBPEMEHHbIE MPUOOPHI M METOAUKU IO NpOo(UIK0 MporpaMMbl OakanaBpuara,
OpraHU30BBIBATH [TPOBEJCHUE SKCIIEPUMEHTOB U UCIBITAHUMN, IPOBOJAUThH UX 00paOOTKY U aHAIM3UPOBAThH UX
pe3ynbTaThI.

Braoemy:

- CIIOCOOHOCTBIO U TOTOBHOCTBIO K HCCJIENOBATENbCKON AEATEIbHOCTU N0 HPOodUI0 H3ydaeMoi
IporpaMMbl OakajaBpuara;

- TIEepBOHAYAJbHBIMM HaBBIKAMH PAOOTHI C HAYyYHO-TEXHUYECKOM, CIIPAaBOUYHON JHUTEpaTypod H
JIEKTPOHHBIM PECYPCAMHU 110 TEOPETUUECKUM U TEXHOJIOIMYECKHUM ACTIEKTaM XUMHYECKON TEXHOJIOTUY;

- KOMIUIEKCOM N€pPBOHAYAJIbHBIX 3HAHUM M TMpeAcTaBieHUN 00 oOpraHu3alul XUMHYECKOTO
IIPOU3BO/ICTBA;

- HaBBIKAMU W3JIOKEHUS TOJYYEHHBIX 3HAHUI B BUJIE OTYETAa O MPOXOKJIEHUU MPAKTUKH, OMHCAHUS
HCXOJIHBIX MaTEPHUAIIOB, TEXHOJIOTHYECKON CXEMBI IPOU3BO/ICTBA, KOHTPOJISI Ka4eCTBA TOTOBOM IIPOIYKIIUH.

3 KpaTkoe coaep:kaHue NPAKTHKHU

Pazoen 1. 3uaxomcmeo c¢ opeanuzayuen u ocywjeCmeneHuem HayyHO-UCCIe008amenbCKol
oesamenbHOCmuU

[IpaBuna TexHUKH O€30MAaCHOCTU B XMMHYECKOM naboparopuu. IIpuHIUIIBI OpraHU3alMyd HAy4HO-
uccienoBaTesibckoil. CoBpeMeHHbIe MPUOOPHI, MPUHLIMIT UX pabOThl U METOJbl aHAJIN3a, UCIOIb3yEMbIE B
Hay4YHOU J1eATeNbHOCTH 10 MPOo(UIII0 MpoTrpaMMBbl OakaliaBpuaTa.
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Pasoen 2. 3nakomcmeo ¢ npouzso0cmeeHHol 0esimeIbHOCMbIO 8 XUMUYECKOU MeXHOI02UU

HomeHknaTypa nIpoayKTOB XUMHYECKOTO MPOU3BOACTBA. OCHOBHBIE IIPOMU3BOICTBEHHBIC MTPOIECCHI B
COOTBETCTBUH C TEXHOJOTHUECKOW cxemor mpeanpusatus. OCHOBHBIE TapaMeTphl IMPOU3BOICTBEHHBIX
IpoIeccoB ©  pabOThl  TEXHOJOTHYECKOTOo 00OpymoBaHUS. MeTonbl KOHTPOJS W yIpaBIICHHUS
TEXHOJIOTHYECKUMU TIporieccamu. KOHTPOJIb KauecTBa TOTOBOM MPOTYKIINH.

Pazoen 3. Cucmemamuszayus mamepuana, no020mogKa omuema

Coop, oOpaboTtka u cuctematusanus uHPopmarmoHHoro Marepuana. OdopmieHue oTdera.
TpeboBanus, MpebsIBIIEMbIC K HATMCAHUIO M MTPECTABICHUIO OTYETA.

KonkperHoe coxmepkaHue y4eOHOW TPAKTHKH OIPENENSACTCS WHAWBUAYAIBHBIM  33/1aHUEM
oOyyJaromerocsi ¢ ydéToM WHTEPECOB M BO3MOXKHOCTEH Kadeaphl WM OpraHU3aIlfy, T OHa IPOBOIUTCS.
WupuBuayanbHOE 3a1aHUe pa3padaThIBaeTCs M0 MpOQIITI0 U3ydaeMOi porpaMMBbl OakajaBpuaTta.

4 O0beM NpaKTUKH

O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3 108 81
CamocrosiTesbHasi paboTa 3 108 81
KonrtakTHas camocrositenbHas paboTa 0,4 0,3
CaMOCTOSATEIbHOE N3YUYEHHUE PA3/IETIOB AUCHUIIIMHbI 3 107,6 | 80,7
B TOM 4ucJie B (popMe NPaKTUYECKOM MOATOTOBKH 107,6 | 80,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTanus padoyeil nporpamMmsi_LIpoN3BOACTBEHHON NPAKTUKH:
TEXHOJIOTHYeCKas (IPOCKTHO-TEXHOJI0IHYeCKas) NPAKTHKA

1 eab NPaKTHKU — IPAKTHYECKOE O3HAKOMIIEHHE CO CTPYKTYpPOW IPEANPHUATHS, C OCHOBHBIM
TEXHOJIOTHYECKHM 000pyIOBAaHUEM U U3yUEHHE MPOLECCOB MMPOU3BOICTBA OCHOBHBIX BHIOB METAJIIMUECKUX
U HEMETAUINYECKHX MATEepUaJOB, NMOKPBITHM, a TAaKKE€ XMMHUYECKOW NPOIYKIMH 3JIEKTPOXUMUYECKHUMH
METOJJaMHU.

2 B pesyabTaTre NPOXO0KACHUS NPAKTUKHA 00y4al0OIIMIiCA T0JI5KeH:

Obnadams CIETYIONIMMU KOMIIETCHIIMSIMU M UHIMKaTopamu ux poctmwkeHus: YK-3.1, YK-3.2, VK-
3.3, YK-3.4, VK-3.6, [IK-1.1, [1K-1.2, TIK-1.3, [1K-3.1, TIK-3.2, [1K-3.3, TIK-5.1, [1K-6.1, T1K-6.2.

3uamo:

- TEXHOJIOTMYECKUE TPOLIECChl U OCHOBHOE TEXHOJOIMYECKOoe 000PYAOBAHME, HCIIOJIb3yeMOE IpH
MTOJTYYEHUN METAUIMYECKUX NOKPBITUM Ha JIETalsAX W U3JEIUAX U OKCUAMPOBAHMM ITOBEPXHOCTH, a TAKXKE
CUHTE3a Pa3JIMYHbIX XMMUYECKUX IIPOJTYKTOB AIEKTPOXUMHUUECKUMU METOIAMM;

- OCHOBHbBIE€ MPHUHLMIIBI, METOABl U (DOPMBI KOHTPOJII TEXHOJIOIMYECKOIro Ipolecca M KadyecTBa
[IPOJTYKIINH;

- OCHOBHBIE HOpPMaTHBHbIE JOKYMEHTBHl IO CTaHAAPTU3aLUU U O0OOpYHOBaHMS U cepTU]UKAIIU
[IPOJTYKIINH;

- MpaBujIa TEXHUKU OE30MaCHOCTH U MPOU3BOJCTBEHHONW CaHUTApUU; OPraHU3aLMOHHYIO CTPYKTYPY
MPEANPUATHS.

Ymemy:

- WCIIOJIB30BATh TEXHUYECKHE CPENCTBA JUIsl U3MEPEHHsI OCHOBHBIX MapaMETPOB TEXHOJIOIMYECKOTO
rpolecca rajlbBaHO-XUMHUYECKON 00pabOTKU MOBEPXHOCTH WM 3JIEKTPOXUMHUYECKOIO CHHTE3a XUMHUYECKUX
IIPOYKTOB;

- aHaJM3UPOBATh TEXHUYECKYI0 JIOKYMEHTAlLlMIO, pEaJu30BbIBaTh HA IMpaKTHUKE TpeOOBaHUS
HOPMaTUBHOM JOKYMEHTAlLlUH.

Braoemy:

- METOJJaMH Mo00pa TEXHOJIOTUYECKOT0 000pyI0BaHUS, METOJaMH YIIPABJICHUS TEXHOJOTHYECKUMU
IpoleccamMy IPOU3BOJICTBA;
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- METOJIaMH OCYIIECTBIICHHUS TEXHOJIOTHYECKOTO MPOIIECC B COOTBETCTBHH C PErIIAMEHTOM.

3 KpaTkoe coaep:kaHue NPAKTHKHU

Pazoen 1. Osnakomnenue co cmpykmypou npeonpusmus u mexHoA02uel npou3eoocmed no
HAHeCeHU0 Memaiiudeckux U HemMemaniuieckux nOKpulmull, a makice NOLYYeHUs. XUMUYECKOt NpOOYKYuu
INEKMPOXUMULECKUMU MEMOOAMU

OOmiast xapakTepucTHka mnpeanpuarus. HomeHkimaTypa W 0OBEMBI BBIITYCKAeMON MPOIYKIIHH.
Mertoap! mpon3BojcTBa. [IpHHIMIHAEHAS TEXHOJIOTHYECKAsk CXeMa MPOU3BOACTBA MPOoayKiuu. CTpyKTypa
NPENPUSATHs, OCHOBHBIE TPOM3BOICTBEHHBIC II€Xa W OTHCIEHHUS. XapaKTePUCTUKH OCHOBHOTO
000pyI0BaHUA.

Pazoen 2. H3zyuenue OCHOBHbIX MEXHONOSUUECKUX NPOYECCO8, NAPAMEMPOS8 U Memooos Ux
PeYIUposanus HA KOHKPEMHOM NPeOnpusmuu no HAHECeHUur0 Memauludyeckux U HeMemaniuyecKux
NOKpBIMULl, a MAakxice NONYUeHUsI XUMUYECKOU NPOOYKYUU DIeKMPOXUMUYECKUMU Memooamu. Beinoinenue
UHOUBUOYATILHO2O 3A0AHUS

OCHOBHBIC TIPOW3BOJICTBEHHBIE TMPOIECCHI B COOTBETCTBUM C TEXHOJOTHUYECKOW CXEMOMU
npeanpustis. OCHOBHBIC TTapaMeTphl IPOW3BOJICTBEHHBIX IIPOIECCOB W PabOTBl TEXHOJIOTHYECKOTO
o0opynoBaHus. MeTobl KOHTPOJIA M YHPaBICHHS TEXHOJIOTHMYECKHUMH TporeccaMu. KOHTpoib KadecTBa
TOTOBOM ITPOJTYKLIHH.

BrImonHeHne HHAMBUIYaTbHOTO 3aaHuUs.

Pazoen 3. Cucmemamusayus mamepuana, no020mogxka omuema

O060011eHre U cucTeMaTH3alusl TaHHBIX 110 CTPYKTYpPE, TEXHOJIOTHH MTPOU3BOJICTBA, IPUMEHIEMOMY
000pYJIOBAaHHUIO, BBITYCKAEMOW MPENNPUATHEM TPOIAYKIUH, METoJaM H (opMaM KOHTPOJS IPOIYKIIHH.
[Touck u cObop HepocTaromux AaHHbIX. [lonroToBka u Hamucanue otyeTa. [loArOTOBKA M HaNMCaHUE OTYETA
IO BBITIOJTHEHUIO HHIUBUIYaJIbHOTO 3aaHNs.

4 O0beM NpaKTUKH

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMIJIMHbI 3 108 81
CamocrosiTesibHasi pabora 3 108 81
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 3 107,6 | 80,7
B TOM 4ucJe B (popMe NpaKTUYECKOU MOATOTOBKH 107,6 | 80,7
Buja nTOroBoro KOHTpoJIs: 3ader c oleHKOM

AHHOTanus padoyeil nporpamMmsl_LIpOH3BOJACTBEHHON NPAKTHKH:
HAaY4YHO-HCC/Ie10BaTe]bCKas padora

1 Heas npakTuku — GopmMupoBaHue nmpohecCuoHATbHBIX KOMIIETCHIIMM U TPHOOPETCHIE HABBIKOB
B 00JacTH  3NEKTPOXMMMUYECKHUX IPOIECCOB IOCPEACTBOM  IUIAHUPOBAHMS U OCYLIECTBJICHHS
9KCIIEPUMEHTAIBHON HAay4HO-UCCIIEN0BATENICKON JEATEIbHOCTH 10 HampasieHuto noarotoBku 18.03.01
XHUMHYecKasi TeXHOJIOT U

2 B pe3yabTare NPOX0KACHUS NPAKTHKH 00y4al0IMIiCA J0JIKeH:

Obnadams CIENYIONIMMU KOMIIETCHIIMSIMU M UHIMKaTopamu ux poctmwkeHus: YK-1.1, YK-1.4, VK-
1.5, TIK-2.1, [IK-2.2, T1K-2.3, [1IK-3.1, [1K-3.2, TIK-3.3, I1K-4.1, TIK-4.2, [1K-4.3, TIK-5.5.

3nams:

- TOPSIOK OpraHu3aliy, IJIAaHUPOBAaHUS M IPOBEJIEHUS HAYYHO-HCCIEIOBATEIbCKUX paboT C
MCI0JIb30BAHHUEM IOCIIEHUX HAYYHO-TEXHUUECKUX JOCTHKEHUH B TaHHOM 00J1acTH;

- TEOPETUYECKUE OCHOBBI AIEKTPOXUMHUECKUX MPOIIECCOB;

- CBOMCTBAa XMMHUYECKHX DJIEMEHTOB, COCJAMHEHUI U AJIEKTPOJHBIX MATEpUATIOB HAa UX OCHOBE IS
pEeLIeHNs HayYHO-HCCIIE0BATEIbCKUX 3a/1aY.

Ymems:
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- OCYILIECTBJISATh MOUCK, OOpaOOTKYy M aHaJu3 Hay4yHO-TEXHHYECKON HH(pOpManuu Mo mpouiio
BBITNIOJIHAEMOM pabOThl, B TOM YHUCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUI;

- paboTaTh Ha COBPEMEHHBIX IpUOOpax A 3IEKTPOXUMHUYECKHX HUCCIEI0BAHUN, OPraHU30BbIBAThH
IIPOBEJIEHUE SKCIIEPUMEHTOB U UCIIBITAHUNA, IPOBOIUTH UX 00pabOTKY M aHAJIM3UPOBATh PE3YJbTaThI;

- IPUMEHATh TEOPETUYECKHE 3HAHUS, ITOJIyYCHHBIE [TPY U3YYEHUH €CTECTBEHHO-HAYYHBIX AUCIIUIUINH
JUISL aHAJIM3a DKCIIEPUMEHTAIIBHBIX JaHHBIX.

Braoemy:

- OCHOBHBIMH HaBBIKAMM OPraHM3allMMd HAYYHO-MCCIIEJOBATEIbCKMX M  TEXHOJOTMYECKHUX
JKCIIEpUMEHTOB;

- METOJaMH MMOUCKA U U3yYEHUsI HAYYHO-TEXHUUYECKOM NH(OpPMALIMK 110 TEMATHUKE UCCIIEIOBAHUSI.

3 KpaTkoe coaep:kaHue NPAKTUKHU

Pazoen 1. Buinonnenue u npedcmagnenue pe3yibmamos HayuHblX UCCIe008aAHUIL.

1.1 BrimonHeHune Hay4HBIX HCCIIEOBaHUI. YdacTue B COCTABJIEHHUU M OOCYKIEHHHM MPOrPAMMBbI
uccinenoBanus. CTpyKTypa M COJIEp’KaHUE OCHOBHBIX pa3/iejOB OTYETa O HAYYHO-HCCIEA0BATEIbCKOM
pabore. Yyactue B pOpMyIMpOBaHUU LIE€TEH U 3a7a4 MCCIEA0BAHUS; COCTABIIEHUE aHATUTHYECKOTO 0030pa
[0 TeME MCCIEeI0BaHus; BbIOOP 3PPEKTUBHBIX METOJOB U METOAMK JIOCTHIKEHUS JKEIaeMbIX Pe3yJbTaTOB
uccnenoBanus. lIpoBeneHne COOTBETCTBYIOIIMX JKCIIEPUMEHTOB I IIOJYYEHHMS IPAKTHYECKUX
pe3yJbTaTOB; aHAIN3, HHTEPIIpeTalus 1 0000LIEHHE Pe3yIbTaTOB HCCIEA0BaHUs; (OPMYIHPOBKA BBIBOJIOB;
HaIlUCAHHUE OTYETA.

1.2 IloaroToBKa HAy4HOTO JOKJIAa U MPE3EHTALINH.

4 O0beM NPaAKTHKH

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

OO0uasi TPyA0eMKOCTh AU CHUILIMHbI 7 252 189
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 2,67 96 72
[TpakTnueckue 3anstus (113) 2,67 96 72
B TOM 4ucJie B (popme NPaKTUYECKOH MOATOTOBKH 2,67 96 72
CamocrosiTesibHasi paboTa 4,33 156 117
KonTakTHas camocrositenbHas padboTa 0,4 0,3
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 4,33 155,6 | 116,7
B TOM 4ucJie B popme NPaKTUYECKOH MOATOTOBKH 155,6 | 116,7
Buja nToroBoro KOHTpoJIs: 3auer ¢ oneHKOi

AHHOTanusa padoyeid nporpammbl IIpon3BoACTBEHHON NPAKTHUKNU: NP EUIUIIJIOMHON NPAKTHKHU

1 Lesb NpaKTHKHU — 3aKPEIUIEHUE TEOPETUYECKUX 3HAHUN M MPAKTUUYECKUX HABBIKOB, MOJTYYEHHBIX
B mpoiiecce oOydeHMs] IO Iporpamme OakanaBpuaTta; NPHOOpETEHUE MPAKTUYECKOTO OIbITa paboThl C
UCTOYHUKAMU HAY4YHO-TEXHHYECKOM UHGOpManuu, ONbITa I[IOCTAHOBKM U  BBIIOJHEHUS Hay4yHO-
HCCIIEIOBATENIbCKUX U MPOEKTHBIX 3ajjay; OBJAJCHHE METOJO0JOTuel U MeTojaMu 00paboTKU pe3ylbTaToB
uccienoBaHus; cOop, MOArOTOBKAa M aHAJIW3 MAaTEpUaJOB MO TEMAaTUKE BBIMYCKHOM KBalIU(UKAIIMOHHOMN
paboTEHL.

2 B pe3yabTrare NPOX0KACHUS NPAKTUKH 00y4arOLIUIICH NOJIKEH:

Obnadams cneayrONIMMU KOMIIETEHIMSIMU B HHauKatopamu ux aoctwkenus: [1K-1.1, TIK-1.2, TIK-
1.3, TIK-2.1, [1IK-2.2, T1K-2.3, [1K-3.1, [1K-3.2, TIK-3.3, [1K-4.1, TIK-4.2, [1K-4.3, TIK-5.5.

3nams:

- OCHOBBI OpraHU3alK1 U METO/I0JIOTUIO HAYYHBIX UCCIIEOBAaHUM;

- COBpEMEHHbIE HAyYHbIE€ KOHIEIIINHN TEXHOJIOTUH;

- CTPYKTYpPY ¥ METO/JIbl YIIPaBJICHHSI COBPEMEHHBIM IIPOU3BOJICTBOM.

Ymemo:

- pa0oTaTb C TEKCTaMU HAyYHBIX CTaTeld OTEYECTBEHHBIX M 3apyOeKHBIX HAyUHBIX >XYpHaJOB,
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M0JIb30BAThCS HAYYHO-CIIPABOYHBIM aIapaTtoM, 0QOpMIISITh Pe3yIbTaThl HAYYHBIX HCCIIeIOBAHMIA,

- HCTIOJTL30BATh MOJTYYEHHBIC TEOPETUUCCKUE 3HAHUS JUTSI TOCTAHOBKH 32144 MCCIICOBAHMSL.

Braoemy:

- HaBBIKAMH CaMOCTOSTEIBHON HayqHO-MCCIIEIOBATEIBCKON ACATEIBHOCTH, paOOTHl ¢ HCTOUHHKAMH
Hay4yHOU MHpOpMaIUK, pepeprupoBaHUs HAyYHBIX yOIUKaIIH.

3 KpaTkoe coaep:kaHue NPAKTHKHU

Pazoen 1. Beeoenue — yenu u 3a0auu npedouniomMHou npakmuxu

Lenu u 3a1a4n PEAUTUIOMHON TPakTUKU. OpraHu3alliOHHO-METOINIECKAE MEPOTIPUSITHS.

Pasoen 2. Opeanuzayua u ocywecmenenue HAy4YHO-UCCIE008AMENLCKOU U  NPOU3BOOCMBEHHON
desmenvHoOCmMuU

[Mpuntnnel, TexHONOTHH, (OPMBI W  METONBI  OpPraHU3alld  HAayYHO-MCCIIEAOBATEIHCKOM
NeSITeIbHOCTH Ha IPUMEpE OpraHu3aluy HaydHou pa®oTsl Kadeapsl (mpoOieMHON 1adopaTopuu, HaydHOI
rpynmsl). [IpuHIUIEL, TeXHONIOTHH, (OPMBI W METOIBI OOyYEeHHUS CTYIEHTOB Ha IMPHUMEpE OpraHU3aIfH
yueOHOH paboThl Kadeapbl.

Pazoen 3. Bwvinoanenue unousudyanvrozo zadanus. QbobweHue u cucmemamusayus OAHHbIX OJisl
8bINOIHEHUS 8bINYCKHOU Kéanugurayuonnou pabomsi. Ogopmaenue omuema

Co6op, 06paboTka u cuctemaruzanus nHGpopMannoHHoro marepuana. Odopmiienne otuera. Jlmanoe
ydactue o0y4arouerocs B BbIIOJHEHUH Hay4YHO-HCCIIE10BaTENbCKOM paboThl Kadeapbl.

[ToaroToBKa MaTepraioB JUISI BEITIOJTHEHHUS BBITYCKHON KBAIM()UKAITMOHHONW PaOOTHI.

4 O0beM NpaKTHKH

O0bemM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.

O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 9 324 243
CamocrosiTejibHas paboTa 9 324 243
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
CaMOCTOSATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIHBI 9 323,6 | 242,7
B TOM 4ucJe B (popMe NpaKTUYECKOH MOATOTOBKH 323,6 | 242,7
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM

5.5 'ocyiapcTBeHHAS UTOrOBasi aTTecTalysi: BbIIOJIHEHHeE W 3a1IIUTA BbINYCKHOM
KBAITU(UKAIMOHHOH padoThl (MM IPYroe paciiupeHue u3 coorsercreywuiero ®roc BO)

1 Ieap rocysapcTBeHHOHW HTOIOBOM aTTECTALMU: BBINOJHEHUS W 3AIUMTHI BBINYCKHOMI
KBAJIM(UKANMOHHON padoThl — BBISBICHUE YPOBHS TEOPETUYECKOM M NPAKTHUYECKOM IOArOTOBJICHHOCTH
BBIITYCKHUKA BY3a K BBIIIOJHEHHIO MPO(ECCHOHAIBHBIX 3a/1a4 U COOTBETCTBUS €0 MOJTOTOBKHU TPEOOBaHUIM
OI'OC BO mno HampaBieHHIO MOATOTOBKM 10 HampasieHuto mnoarotoBku 18.03.01 Xumuueckas
TEXHOJIOTHS.

2 B pe3yabrare HPOX0XKIACHHS TIOCYJIAPCTBEHHOM HMTOrOBOl aTTECTALMM: BBINOJHEHUS H
3alMThl BBINMYCKHOM KBAJTU(PUKALNMOHHON padOThl y CTyAeHTa nposepsiercsa cGOpMHUPOBAHHHOCTH
CJACAYIOIMX KOMIECTEHIUH, a TaKKe CJACAYOIMX 3HAHUH, YMEHHMH M HAaBBIKOB, IMO3BOJISIOIIMX
OLIeHUTh CTeleHb FOTOBHOCTH 00y4aloLIUXCcs K JajbHellell npogeccnoHaabHOM 1esiTeIbHOCTH.

BoimyckHMK, OCBOMBIIMM  mporpamMmy OakajaBpuara, JOJDKEH oO0janaTh  CIEAYHOIIMMHU
KOMITETEHIUSIMU:

VYK-1.1, YK-1.2, VK-1.3, YK-1.4, VK-1.5, YK-2.1, YK-2.2, VK-2.3, YK-2.4, VK-2.5, YK-2.6, VK-
2.7, VK-2.8, YK-2.9, YK-3.1, VK-3.2, VK-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, VK-5.2, VK-5.3, VK-5.4, YK-5.5, YK-5.6, YK-5.7, VK-5.8, VK-
5.9, YK-6.1, VK-6.2, VK-6.3, YK-6.4, VK-6.5, YK-6.6, YK-7.1, VK-7.2, YK-7.3, YK-7.4, YK-8.1, VK-8.2,
VK-8.3, YVK-8.4, YK-8.5, YK-8.6, VK-8.7, VK-8.8, YK-8.9, YK-9.1, VK-9.2, YK-9.3, YK-10.1, YK-10.2,
YK-10.3, YK-11.1, YK-11.2, YK-11.3, YK-2.10, YK-5.10, YK-5.11, YK-5.12, YK-5.13, VK-5.14, OIIK-1.1,
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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, I1K-1.1, TIK-1.2, I1K-1.3, T1K-2.1, T[IK-2.2, [1K-2.3, T1K-3.1, TIK-3.2, [1K-
3.3, [IK-4.1, [1K-4.2, [1K-4.3, [1IK-5.1, TIK-5.2, TIK-5.3, TIK-5.4, TIK-5.5, TIK-5.6, YK-3.5, T1K-6.1, TIK-6.2,
[1K-6.3; OIIK-6.1; OIIK-6.2; OIIK-6.3

3nams:

- TOPSIOK OpraHu3aliy, IJIAaHUPOBAaHUS M IPOBEJIEHUS HAYYHO-HCCIEIOBATEIbCKUX paboT C
MCII0JIb30BAHUEM IOCIIEIHUX HAYYHO-TEXHUYECKUX JOCTUKEHUH B IaHHOH o0sacTu;

- OCHOBbl M 3aKOHOMEPHOCTH DSJEKTPOXMMHUYECKHUX IIPOLIECCOB OCAXKJIEHUS METaNIOB U
OKCUJAMPOBAHUS MIOBEPXHOCTH;

- (pU3MKO-XMMHYECKHE OCHOBBI JJIEKTPOCHMHTE3a OPraHU4YeCKMX M HEOPraHMYeCKUX BEIIECTB,
MPUMEHSTH 3TU 3HAHUS Ha MPAKTUKE;

- OCHOBHbIE TpeOOBaHUS K IPEICTaBICHUIO PE3YJbTAaTOB IPOBEIEHHOIO HCCIIEIOBAaHUS B BUJE
Hay4yHOTO OTYETa, CTaThU WJIU JOKJIAJA.

Ymemo:

- CaMOCTOSITEJIbHO BBISIBIIATH MEPCIIEKTUBHBIEC HANIPABJICHUS HAYYHBIX MCCIEA0BaHUM, 000CHOBBIBATD
aKTyaJIbHOCTb, TEOPETUYECKYIO U MPAKTUYECKYIO 3HAUMMOCTh IIPOOJIEMBI, POBOJUTH 3KCIIEPUMEHTAIbHbBIE
UCCIIEI0OBaHUS, AaHAJIU3UPOBATh U UHTEPIIPETUPOBATD [IOJIyYE€HHBIE PE3YJIbTAThI;

- OCYIIECTBJIATh IOUCK, OOpabOTKy M aHalu3 Hay4YHO-TEXHUYECKON HHOpMalMU IO TeMe
BBITIOJIHSAEMOM pabOThI, B TOM YHCIIE C MPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHil;

- paboTaTh Ha COBpPEMEHHBIX MpUOOpax, OPraHU30BBIBATH IPOBEJIEHUE HKCIEPUMEHTOB U
UCHBITAHUN, TPOBOJIUThH UX 00paOOTKY U aHATU3UPOBATH PE3YIbTATHI.

Braoemy:

- METOJIOJIOTHEN W METOJMKOM MPOBEICHUS HAYYHBIX HCCIIECIOBAHUN; HABBIKAMH CAMOCTOSITEIBLHON
Hay4YyHOU U HCCIIeI0BaTENIbCKON pabOThI;

- HaBbIKaMU pabOThl B KOJUIEKTHUBE, IUIAHUPOBAaTh M OPraHU30BBIBATh KOJUIEKTHBHBIE HAy4YHBIE
HCCIIEIOBAHUS; OBJIaJIeBaTh COBPEMEHHBIMU METOJaMU MCCIIEAOBAHNS U aHAJIN3A ITOCTaBJICHHBIX IPOOJIeM;

-CIIOCOOHOCTBIO pelIaTh INOCTaBJIEHHbIE 3aJaud, MCIOJb3yd YMEHHUS W HaBbIKM B OpraHU3allU
Hay4YHO-MCCJIEI0BATEIbCKUX U TEXHOJIOTHUECKUX padoT.

3 Kpartkoe coaep:kaHue rocyJIapcTBeHHOl WTOIOBOil aTTecTAlMU: BBHINOJHEHMS] W 3ALIUTHI
BBINIYCKHON KBAJM(UKAINMOHHOI padoThl (WM Jpyroe pacmmpeHue u3 coorpercrByromero ®I'OC
BO)

l'ocynapcTBeHHast UTOroBasi aTTECTAlUs: BBIIIOJHEHHE M 3aIlMTa BBITYCKHOW KBaTM(PHUKAIMOHHOMN
paboThl MPOXOIUT B § ceMmecTpe Ha 0a3e 3HAHWN, YMEHUN M HABBIKOB, MOJYYEHHBIX CTYIEHTaMH IpHU
n3ydyeHun qucuuiivH HanpasiaeHus 18.03.01 Xumuyeckas TeXHOJOIMSA U IIPOXOKICHUS TPAKTHK.

l'ocynapcTBeHHast UTOroBasi aTTECTAlUs: BBIIOJHEHHE M 3aIllMTa BBITYCKHOW KBaIM(QHUKAIMOHHOMN
paboTHI TPOBOIUTCS TOCYAAPCTBEHHOHN IK3aMEHAITMOHHON KOMHUCCHEH.

Kontpons ypoBHS cHOPMUPOBAHHOCTH KOMIIETEHIIUNA OOydYalOMMUXCA, MPUOOPETCHHBIX MPHU
ocBoeHun OOII, ocymiecTBisieTcss MyTeM NPOBEACHUS 3alUThl BBIMYCKHOW KBaJM(UKALIMOHHOM pPabOThI
(BKP) u npucBoenus kpanupukanuu «0akagaBpm».

4 O0beM rocyJapcTBeHHOHl HTOIOBOil aTTeCTAllMM: BBINOJHEHHMS W 3alIUTHI BBIITYCKHOM
KBAJIN(UKANMOHHOM padoThI

[Iporpamma oTHOCHTCS K 00si3aTeNbHOM YacTH y4eOHOro rurana, Kk Omoky 3 «['ocymapcTBeHHas
UTOrOBasi aTTECTALUs» U pacCUMTaHa Ha COCPEIOTOYCHHOE IPOX0KIeHue B 8 cemecTpe (4 Kypc) oOyueHus B
oobeme 216 u (6 3ET). Ilporpamma mnpenmosiaraet, 4to OOydYaronmuecs HMEIOT TEOPETHUECKYI0 U
MIPAKTUYECKYI0 TOJATOTOBKY B OOJIACTH TPaJMLMOHHBIX M HOBBIX KOHKYPEHTOCHOCOOHBIX MPOIIECCOB B
TEXHOJIOTUU JIEKTPOXUMHUYECKUX MPOU3BOJICTB.
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. B 3auerHbIx B akanewm.
Bunel yue6HOM paboThI
SIMHULIAX gacax
Oo6mas Tpynoemkoctb 'HA 1o yue6HOMY 1miiany 6 216
KonrTaktHas padora (KP): - -
CamocrositesbHas padora (CP): 6 216
KonrtakTHas pabota — uToroBasi aTTecTanus 6 0,67
Brinonnenue, nHanucanue u opopmiienue BKP 6 215,36
Buja koHTpoJs: 3amuTta BKP
Bib! yueGHoi paoTs! B 3auerHbIx B actponom.
SIMHUIIAX gacax
Oo6mas Tpynoemkoctb 'HA 1o yue6HOMY miiany 6 162
KonrTaktHas padora (KP): - -
CamocrositesbHas padora (CP): 6 162
KonTtakTHas pabota — uToroBasi aTTecTanus 6 0,5
Brinmonnenue, nanucanue u opopmiienue BKP 6 161,5
Bua koutpous: 3amuTta BKP

5.6 ®akyabTaTUBBI

AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUIIMHBI
«IlepeBo HAYYHO-TEXHHYECKOH JIUTEPATyPbD)

1. Heap aucHumIuHbl — MpuoOpeTeHrne oOyyaromumucs oOmie, KOMMYHMKaTUBHOW U
podeccHOHATIbHON KOMIIETEHLMH, YpOBEHb KOTOPBIX Ha OTJIENbHBIX JTanax SI3bIKOBOM MMOATOTOBKH
MO3BOJISIET  BBINOJIHATH — Pa3idyHble BUABI  MPO(PECCHOHATIBHO OPUEHTUPOBAHHOIO IMEpeBoJa B
IIPOU3BOJICTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pesyabTaTe H3y4eHHUs JMCUMILINHBI 00y4aroMiics J0JI5KeH:

Obnadams CIETYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaMHU UX TOCTHKCHUS.

VK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3nams:

— OCHOBHBIE CITOCOOBI JOCTUKEHHSI SKBUBAJIEHTHOCTH B IIEPEBOJIE;

— OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— SI3bIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMU SI3bIKA KaK CHCTEMBI;

— JIOCTATOYHOE JJISl BBIIOJHEHUS MEepeBOoja KOJIMUECTBO JEKCUUYECKUX €IMHUL, (Ppa3eosoru3MoB, B
TOM YHCJIE COLMAIBHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUYECKUX PEATIHl;

ymemy:

— IPUMEHATH OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— OCYIIECTBJIATh NMHCbMEHHBIN NEpeBOJ]] C COOJIIOJEHHEM HOPM JIEKCHUYECKON SKBUBAJIEHTHOCTH,
coOII0ICHUEM IPAMMATUYECKUX, CHHTAKCUYECKUX U CTHJIMCTHUYECKUX HOPM;

— 0(hopMIIATH TEKCT IIEPEBOA B KOMIIBIOTEPHOM TEKCTOBOM PEAAKTOPE;

— OCYUIECTBJISITh MEPEBOJ C COOIIOACHUEM HOPM JIEKCUYECKON SKBUBAJIEHTHOCTH, COOJIOIEHUEM
IrPAMMATHYECKUX, CHUHTAKCHYECKMX MW CTUJIUCTUYECKHX HOPM TEKCTa IIEPEBOJAA M TEMIIOPAIBHBIX
XapaKTEPUCTUK UCXOHOTO TEKCTa;

enademsn.:

— METOJAMKOW MPEenepeBOJUECKOr0 aHalli3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY BOCHPUSTHUIO
HCXOJIHOTO BBICKa3bIBAHMS;

— METOJUKOIM MOJArOTOBKU K BBINIOJHEHUIO NIEPEBOA, BKIIOYAs MOUCK MH(OPMaLUU B CIPABOYHOM,
CHELMAJIBbHOM JINTEpAType U KOMIIBIOTEPHBIX CETSIX;

— OCHOBAMU CUCTEMBI COKPAILLEHHOM NIEPEBOIYECKON 3aIMCH IIPH BBIITOJIHEHUH IEPEBOJIA;

— OCHOBHOM MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIELMAIBHOCTH;

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI O CHEIUAIBHOCTH.

3. Kpartkoe cogep:xaHue IUCHHILTAHBI
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Pasoen 1. OcHosHble 1nexcuueckue u CMUIUCMUYECKUE 3AKOHOMEPHOCMU Nepesood HAY4YHO-
MexHUu4ecKou 1umepamypol

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAYYHO-TEXHHUYECKOro nepeBoja. CMBICIOBOM aHaIU3 HAay4yHO-
TEXHUYECKOT0 TeKCTa U ero cermeHTanus. CTUIMCTUYECKHE O0COOEHHOCTH HAYYHO-TEXHUYECKUX TEKCTOB.
[Ipeoosienue TPyaHOCTEW, CBA3AHHBIX C PACXOKICHHUEM CHHTAKCHUUYECKUX CTPYKTYpP HMHOCTPAHHOTO U
PYCCKOTO TEXHUUYECKUX TEKCTOB.

1.2 CpaBHeHue MopsiiKa CJIOB B AaHIVIMMCKOM U pPYCCKOM mpeuiokeHusx. llepeBon cios,
yCTaHOBJIeHHE 3HadyeHus cioBa. [lepeBoa cBOOOAHBIX M (pazeosoruyeckux cioBocoueranuil. [lepeBon
3aroJ0BKOB TEKCTOB M CTATEU

1.3 Cokpamenusi. OcoOeHHOCTH UX nepeBoja. Pa3BuTie HaBBIKOB MepeBOa Ha IMPUMEPE TEKCTOB 110
TeMe «Xumuueckas gadboparopusd» «M3mepeHuss B XUMHUI.

1.4. Jlexcuueckue TpaHchopMaluyd MPU TEPEBOJIE TEKCTOB MO TEMATUKE XHMHH M XUMHUUYECKON
TEXHOJIOTUHU.

Pazoen 2. Ocnosnvie epammamuueckue ocobeHHOCMU nepesooa

2.1. Ocobennoctu mepeBoja npemioxeHnid Bo BpemeHnax Indefinite, Continuous., Perfect, Perfect
Continuous Ha npumepe nepeBoja TEKCTOB M0 TEMAaTUKe XUMHUYECKOW TexHoJsioruu IlepeBoa mpuaaTouHbix
MIPEIIOKEHU.

2.2. Merozsl 1 IpUEMBI IEPEBOJIA CTPALATEIBHOIO 3aJ0Ta Ha MPUMEPE NEPEBOIA TEKCTOB IO TEME
"Texnosioruu Oymymiero".

2.3. Tunbl ycIOBHBIX NPEAJIOKEHUN, IpaBUJia U 0COOCHHOCTH MX mepeBoja. [IpakTuka nepeBoja
YCIOBHBIX MPEIJIOKEHUH Ha NOpUMepax TEKCTOB IO PA3JIMYHBIM pasfielaM XHMHUU M XUMHUYECKOM
TEXHOJIOTUHU.

2.4. MopanbHble Triaroibl M OCOOEHHOCTH HX I[I€peBOjJa Ha IpUMEpe IepeBoja TEKCTOB
«Texnonorus», «IpomseilieHHOE 000pYI0BaHUE

Pazoen 3. Ocobennocmu nepesooa npednodiceHull ¢ HeTUYHbIMU POPMAMU 2N1a20Na

3.1 Undunutus (Heonpenenennas Gopma riarona). Poas nHGUHUTHBA B PEUIOKEHUN U BAPUAHTHI
IepeBoJia Ha pycCKui A3bIK. [Ipuuactust u repynanii. BapuanTsl nepeBoia Ha pyCCKUM S3BIK.

3.2 Vudunutuabie 0060poThl. O60poT AomosiHeHHE ¢ MHGUHUTHBOM. OOOPOT mojiiexaliee C
nH(puHUTUBOM. Pa3nnuHble BapuaHThl IEpPEBOIA.

3.3 IlepeBon mpu4acTHbIX 000POTOB. AOCONIOTHBIA NMPUYACTHBII OOOPOT M BAapHAHTHI MEPEBOJA.
Pa3BuTHe HaBBIKOB IepeBoJia B chepe XUMHUU U XUMHUECKON TEXHOJIOTUH.

Pazoen 4. Ocobennocmu pegepamuenozo nepesooa

4.1. AnropuT™M MPEaNepeBOAUYECKOM palbOThl € HAYYHO-TEXHHYECKUM TEKCTOM TI0 XHMHKO-
TEXHOJIOTUYECKOUN TeMaTHKe.

4.2. AnropuTM cocTaBieHHs pedepara Mo XMMHUKO-TEXHOJIOTHYECKON TeMaTHUKe (aHHOTAIUN)

4.3. Anroput™m paboThI 10 pedepaTUBHOMY MEPEBOY M0 XMMHUKO-TEXHOJIOTHIECKON TEMATHKE.

4 O0beM yueOHOM TMCHMIITHHBI

Cemectp
Bcero
Bu yueGHO# paGoTsI 5 cemecTp 6 cemecTp
3E A‘flaﬂ' 3E A‘flaﬂ' 3E | Axan u.
OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 4,0 144,0 2,0 72,0 2,0 72,0
KonrakTHasi paboTa — ayIuTOpPHBIE 1.8 64,4 0,9 32,0 0,9 32,0
3aHATHSA:
[Tpaxtuueckue 3ansarus (113) 1,8 64,0 0.9 32,0 0.9 32,0
CamocrosiTeJibHAst padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KonrtakTHas camocrositenbHas paboTa 0,4 0,2 0,2
CaMOoCTOATENbHOE U3YUEHUE Pa3/IeoB 2,2 79.6 1,1 39.8 1,1 398
JVCIATUTAHBI
Buabl koHTpOJIS:
Buo xonmponsn uz YII 3auyer 3auyer
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Cemectp
Bcero
Bu yueGHo# paGoTsI 5 cemecTp 6 cemecTp
3E AfITp' 3E AfITp' 3E | Actp. u.

OO61ast TpyA0€MKOCTh AUCIUTUTHHBI 4 108 2 54,0 2 54
KonrakTHasi paboTa — ayIuTOpPHBIE 1.8 48,3 0,9 24 0,9 24
3aHATHS:
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KonrtakTHas camocrositenpHas paboTa 0,3 0,15 0,15
CaMOCTOATENbHOE U3YUEHUE Pa3/IeIoB 2,2 597 1,1 20,85 1,1 20.85
JVCIATUTAHBI
Buabl koHTpOJIA:
Buo xonmponsn uz YII 3auer 3auyer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIIMHbBI
«['paxxknanckas 3alUTA B YPe3BbIYAMHBIX CUTYALUSAX»

1 Ileab AUCHUIUIMHBI — MOATOTOBUTH CTYINEHTA K OCMBICIEHHBIM NMPAKTUYECKUM JEHCTBHUSAM IO
oOecrieyeHHnI0 cBOoel 0e30MacHOCTH W 3alllUThl B YCJIOBHUSX BO3HUKHOBEHHUS Ype3BbIUAalHON cUTyaluu
MPUPOJIHOT0, TEXHOTEHHOTO U BOEHHOI'O XapaKTepa.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIeNYyIONIMMU KOMIIETCHIIMSIMU M UHIWKaTopaMu ux noctmwkeHus: YK-8.2, VK-8.5, VK-
8.7.

3nams:

- XapaKTEepPUCTUKH MPHUPOAHBIX OENCTBUI, TEXHOTEHHBIX aBapuil M KaTacTpod Ha paguallMOHHO-,
XUMHYECKU- U OMOJIOTMYECKU-OMACHBIX 00BEKTax, Mopaxaroire GakTopsl Jpyrux OMacHOCTEH;

- OCHOBBI BO3J€MCTBUSI OMAacHbIX (PaKTOPOB YpPE3BBIYANHBIX CUTyallMi Ha YeJOBEKa U MPUPOIHYIO
cpeny, AOMYyCTUMbIE IPEEIIbHbIE KPUTEPUU HETATUBHOTO BO3/IEHCTBUS;

- Mepbl 0e30MacHOro MOBEJCHMs MpU MPeObIBAHUN B pailoHaxX (30HAX) MOXKapoB, PaJHOaKTUBHOTO,
XMUMHYECKOTO U OMOJIOTMYECKOT0 3arpsi3HEHUS;

- CIOCOObI M CpeJCTBa 3aIIUTHI YeJIOBEKa OT BO3JACHCTBUS MOpa)xaromux (akTOpoB Upe3BbIUANHBIX
CUTYalluil IPUPOJIHOTO, TEXHOICHHOI'O U BOEHHOT'O XapakTepa.

Ymems:

- HCIIOJIb30BaTh CPEACTBA 3AIUTHI OPraHOB AbIXaHUA U KOXKH, MEIUIUHCKUE JI1 CaMO3allUThl U
OKa3aHUs IOMOUIH JIPYTHM JIIOJISIM;

- TNPUMEHSTh TEPBUYHBIE CPEJCTBA IOKAPOTYLICHUs JUIsl JIOKAJIM3allUM W TYIIEHUS [0Xapa,
BO3HHUKIIIETO B ayIUTOpUH (J1abopaTopui);

- OKa3bIBaTh ceOe U JPYrMM MOCTPaJaBIIMM MEAUIIMHCKYIO OMOUIb C UCHOJb30BaHUEM TaOeIbHBIX
U TOJIPYYHBIX METUIIUHCKUX CPE/ICTB.

Braoemy:

- npuéMamu MPOBEACHUS YACTHUYHOM caHUTapHOM OOpabOTKM NpU BBIXOJAE U3 pailoHa (30HBI)
PaZvo0aKTUBHOI0, XUMUYECKOTO U OMOJIOTHYECKOI0 3arpsi3HEHUS (3apaXKeHus);

- croco0aMu ¥ TEXHOJIOTUSIMU 3alIUThl B YPE3BbIYAMHBIX CUTYALIHSX.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Onacnocmu npupoonoco xapakmepa.

CruxuiiHble O€ICTBUS, SBJICHUS MPUPOABI Pa3pyLIUTEIbHONU CHIIBI - 3€MJIETPSICEHUSI, HABOJHEHMS,
ceJIeBbl€ MOTOKH, OMNOJI3HU, CHEXHbIE 3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00OBalbl, 3aCyXu, yparasbl, OypH,
MIO>KapBI.

Pazoen 2. Onacnocmu mexnozennozo xapaxmepa.
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ABapun u KatacTpodbl HAa paJAMALMOHHO OMACHOM OOBEKTE, XHMHUYECKHM OIACHOM OOBEKTE,
OMOJIOTMYECKH OIAaCHOM OOBEKTEe; Ha TpaHcnopTe (HKEeIe3HOJAOPOKHOM, aBTOMOOMIIBHOM, PpEYHOM,
aBUAILMOHHOM ); Ha TUAPOCOOPYKEHUSAX; HA KOMMYHQJIBHBIX CUCTEMAX KU3HE0OECIIeUeHHUS.

Paszoen 3. Onacnocmu 6oennozo xapaxkmepa.

[IpumeHeHue opykusi MaCCOBOTO TIOPaXKEHUS (SEPHOT0, XUMUYECKOTO, OMOJIOTUYECKOT0), OOBIYHBIX
CPEICTB C 3a)KUTaTeIbHbIM HANOJIHEHHEM, HOBBIX BUJIOB OpPYXHs. 30HBI 3apa)K€HUsI OT CPEJICTB MOPaKEHUS
U UX BO3JICHCTBUE HA HACEJICHUE U OKPYXKAIOILYIO IPUPOJIHYIO CPELY.

Pazoen 4. Ilosxcapuas 6ezonacnocme.

[loxxapnass omacHocTbh. Iloxkapnas oxpana. Kimaccudukauus mokapoB MOKapoB B 3JaHUSIX U
nomerieHuax. Craauu pa3BUTHS noxapoB. Jlokanuzauus u TymieHue noxapoB. IlepBuuHble cpeacTBa
noxxkaporymenust (oruerymmurenu OIl -8, OY-2, OBII-5, BHyTpeHHMI MOXapHbI BOJOMPOBO) U MpaBuia
MOJIb30BaHUSI UMH. ABTOMATUYECKHE CHUCTEMBI [OXAPOTYIIEHUS — MPHUHKIEPHbIE U JPEHYEpHBIE.
Orserymaniye BellecTBA — BOJA, IE€HbI, HErOpPIOYME Tra3bl M pa30aBUTENM, MOPOIIKOBHIE COCTaBbI,
raJIoreH3aMelleHHbIE YTIeBOI10POIbI.

Pazoen 5. Komnnexc meponpusmuii 2paxcoOanckol 3aujumul HaceaeHus.

Onosemienne U UHPOPMUPOBAHUE HaceleHUs 00 omacHocTd. [IpuHsTHE HaceleHWEM CUTHAJIOB
onoBeuieHus («BHumanue BceM!», «Bo3aymnas TpeBora», «PaauannoHHas OMACHOCTBY, «XHMHYECKas
TpeBoray, «OTO0N OMacHOCTH») M MOPSAIOK ACUCTBHUS MO HUM. DBaKyallus HACEJIEHUs U3 30HBI OMACHOCTH.
CriocoObl 3BaKyanuu OKCTpEHHasl 3BaKyalusi CTYJAEHTOB U3 ayIMTOPUU IPU BOSHUKHOBEHHH I0Kapa.

CpencrtBa nHIUBHAYAIbHOM 3amuThl opranoB neixanust (I'T1-7, I'TI-9, P-2, V-2K, PIIA-1, PIII'-67M,
PV-60M, «®enukc», I'’I3K, A, AII-3, II3V-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yesioBeKka. MeAUIIMHCKIE CPEeACTBA 3aLUTHI .

CpenctBa KOJUIEKTHBHOM 3alllUThl HacesleHusa. Ha3HaueHue,  3allMTHBIE CBOMCTBA YOEXKUIL.
[IpotuBopanunannonnsie ykpoitus (I[IPY, momzemHbie memexoaHbie MEpexoibl, 3aryOJICHHBIE CTAHIIMH
METpPOIIOJIUTEHA), MPOCTEHUIINE YKPBITUS (TpaHIIEH, OKOIbL, MepeKpbIThie wienu). [IpaBuna 3aHATHS
yoOexHuIa.

Pazoen 6. Oxazanue nepsou nomowu.

Oxa3zaHue TMepBOl MOMOIIM MpPH OXKOrax, paHEHUsX, 3apakeHusx. I[IlpoBeaeHHe YacTHUHOM
CaHUTApHOM 00pabOTKU KOKHBIX IIOKPOBOB YEJIOBEKA IPHU BBIXOJE U3 30H PAIMOAKTUBHOI0, XUMUYECKOTO U
OMOJIOTHYECKOTO 3apakeHus (3arpsI3HEHNUs ), U3 30H MOXKAPOB.

Pazoen 7. Jlukeuoayus nocieocmauii upe3eoluatinou CUmyayuu.

ABapuiiHo-criacaTeNbHble pabOThl. OKCTpeHHas JBaKyalMs U3 ayAuTopuu (J1abopaTopuu) B
YCIOBUAX TMOXapa, paguallMOHHOTO, XHMHUYECKOTO, OHOJIOTUYECKOTO 3arpsi3HEHUsT TEPPUTOPUU C
UCII0JIb30BaHKEM IpocTeliux cpeacts 3amuthl («Dennke», I'/I3K, nporusoraza I'TI-7 ¢ JAI1I-3).

4 O0beM yueOHOM TMCHMILTHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas Tpya0eMKOCTb JUCHMUIJIMHbI 1 36 27
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,44 16 12
Jlexinm 0,44 16 12
CamocrosiTeJibHast paboTa 0,56 20 15
KoHTakTHas camocrosiTesibHas padoTa 0,2 0,15
0,56
CaMOCTOSTENbHOE N3YUYEHUE PA3/IEeTI0B AUCHUIIIIMHbI 19,8 | 14,85
Buja nToroBoro KOHTpoJIs: 3auer
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6. TPEBOBAHMUSA K YCJIOBUAM PEAJIMZAIIUU TPOI'PAMMbI BAKAJIABPUATA

6.1 O6mecucremusnie TpedoBanus k peanusanuu QOOII 6akanaBpuara

Dopmynuposku coomeemcmeyiom @OIOC BO, npumenumenvHo K 00pazoeamebHOu
opeanuzayuu u 00pa30eamenbHoll npozpamme.

VYHuUBepcUTET pacrojaraer Ha IpaBe COOCTBEHHOCTH MJIM MHOM 3aKOHHOM OCHOBAaHUHM MaTepUajbHO-
TEXHUYECKUM obecredeHrueM oO0pa30BaTeNbHON AESITeNbHOCTH (MOMEUICHUSAMH U 000pYIOBaHHEM) JUIs
peannzauuu OOII GakanaBpuara.

Kaxnpiii oOywaromuiics B T€YEHHE BCEro nepuojaa oOydeHHs 00ecredrBaeTCsl MHAWBHyaIbHbIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM HH(POPMAIMOHHO-00pa30BaTEIbHON Cpelle YHHUBEpPCUTETA.
OnekTpoHHas  WH(OPMAIMOHHO-OOpa3oBaTeNbHAsl  cpeda  OOecredyrBaeT  BO3MOXKHOCTh  JIOCTYIa
oOyuarouierocs u3 Jito0O TOYKH, B KOTOPOM UMeeTCs AOCTYI K MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM
cetu «HTEepHET», KaK Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHPOPMAITMOHHO-00pa3oBaTeIbHAs CPe/la YHUBEPCUTETA 00ECIICUNBACT:

— JOCTYIl K yuyeOHBbIM IUIaHaM, pabo4yuM IMporpaMMaM TUCHUIUIMH (MOJIyNei), MpakTHK, 3JE€KTPOHHBIM
Y4eOHBIM H3JaHHUSAM M DJEKTPOHHBIM O00pa3oBaTElIbHBIM pecypcaM, YKa3aHHBIM B pabO4yMX IMporpammax
JTUCUMIUIMH (MOJYJEN), IPAKTHK;

— (popMupoBaHue MEKTPOHHOTO MOPT(HOINO 00YUAIOIIETOCs, B TOM YHCJIE COXPAHEHHE €ro padoT U OIEHOK
3a 3TH paboThI;

— (ukcanuio xoja 00pa3oBaTEILHOIO MpoLecca, Pe3yabTaTOB MPOMEKYTOUHON aTTeCTallul U Pe3ysbTaToB
ocBoenust OOII OakanaBpuara;

— TNpOBEICHHE Y4YEOHBIX 3aHITHM, MPOLELYp OLEHKH pe3ylbTaToB OOydeHHus, peaau3alus KOTOPBIX
MIpelyCMOTpEHA C IPUMEHEHHUEM AIEKTPOHHOTO 00yUYeHUs, JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH;
— B3aUMOJICHCTBUE MEXIYy yJ4aCTHHUKaMU 00pa30BaTeIbHOrO MpOIecca, B TOM YMUCIE CUMHXPOHHOE M (MJIN)
ACMHXPOHHOE B3aUMO/IEUCTBUS MTOCpeaCcTBOM ceTH «HTepHeT.

OYHKIMOHUPOBAHUE 3JIEKTPOHHOM HHPOPMAMOHHO-00pa30BaTENbHON cpenbl olecnednBaeTcs
COOTBETCTBYIOIIUMH CPEICTBAMH HH(OPMAIIIOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHHA W KBaIM(UKAIUEH
pabOTHUKOB, €€  HUCHOJB3YIOIIUX M  noajepkuBaomux.  @OYHKIMOHUPOBAHHUE  DJIEKTPOHHOM
MH(POPMAITMOHHO-00pa30BaATEIBLHOM CPEIbl COOTBETCTBYET 3aKOHOATENLCTBY Poccuiickoit deneparumu.

6.2 TpeGoBaHusi K MATePUAJIbLHO-TEXHUYECKOMY 00eceuYeHU o

MarepuanbHo-TexHUYecKasi 0a3a yHUBEPCUTETa COOTBETCTBYET NEHCTBYIOIIUM IIPOTUBOIOXKAPHBIM
MpaBWJIaM U HOpMaM M OOECIeunBaeT MPOBEJIEHUE BCEX BUIOB JUCUUIUIMHAPHOW U MEXIUCLUILIMHAPHON
MOATOTOBKH, TPAKTUYECKOM M HAy4YHO-HCCIEN0BATENbCKOM paboThl 00ydaromuxcs, MpelyCMOTPEHHBIX
y4€OHBIM IJIAHOM.

[lepeueHp MaTepHalbHO-TEXHUUECKOTO 00€CIIEUeHHs BKIIIOYAET: JIEKIIMOHHbIE y4eOHbIE ayqUTOPUU
(o6opynoBaHHbBIE BUJICOTIPOEKIIUOHHBIM 000py0BaHHEM JUIs Ipe3eHTalHH, CpeacTBaMu
3BYKOBOCIIPDOU3BE/ICHUS, IKPAHOM, M HMEIOIIHE BbIXOA B VIHTEpHET), NMOMEUIeHHs JUIsl MpPOBEIEHUs
CEMUHAPCKUX U NPAKTHUECKUX 3aHATHI (000pynoBaHHbIE yuyeOHOU MeOenbio), OMOIMOTEKY (MMEIOILYIO
pabourie KOMIBIOTEpHbIE MecTa JuIsl oOydarouuxcs 10 mporpaMme OakandaBpuara, OCHAIICHHbIE
KOMIIBIOTEpAaMHM C JIOCTYIIOM K 0a3aM JaHHbIX M BbIXOJOM B VHTepHer), maboparopuu, OCHAIIEHHbIE
COBPEMEHHBIM 000pPYIOBaHUEM /ISl BBIIIOJIHEHUS] HAayYHO-MCCIIEI0BATEIbCKOM pPadOTHI, KOMIIBIOTEPHBIE
kiaccel. Ilpu ucnosib30BaHNM 3JIEKTPOHHBIX M3/1aHUI YHUBEPCUTET 00ECIEUNBACT KaXI0ro 00ydaromerocs
BO BpeMsi CaMOCTOSITEJIbHOM NOJIrOTOBKM pabodYMM MECTOM B KOMIIBIOTEPHOM KJIacce C BBIXOJOM B
WHTepHET B COOTBETCTBUU C TPYJOEMKOCTHIO U3y4aeMbIX JIUCHUIUIMH.

[lomemienns npeacTaBiSIIOT cOOOW ydeOHble ayIUTOPUU JUIS HPOBENCHHUS Y4eOHBIX 3aHATHUM,
MIPEeyCMOTPEHHBIX IMporpamMmol OakanaBpuara, OCHAIIEHHbIE OOOpYJOBAaHUEM M TEXHUYECKUMHU
cpeacTBaMu 0Oy4eHHsl, COCTaB KOTOPBIX OIpeeseTcsl B pabouux mporpaMMax JUCLUIUIMH (MOTyeit).
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MarepuanbHo-Texuuueckoe odecrnieuenne OOII GakanaBpraTa BKIIOYAET:

6.2.1 QOobopyoosanue, HeodxX00uMoe 6 0OPA306aMENbLHOM RPOYECCE

notenimoctatel [PC-Pro MF, P-8; Bpamatommuiics auckoBwii anektpon BDJ[-06, Tepmocrar,
BOJISIHbIE OAHM, MAarHUTHbIE MEUIAJIKH, MEXaHUYECKUE MEIIAJIKU, JUCTUIUISITOPbI, KaMepa COJITHOTO TyMaHa
Ascott S1201P, cnekrpodoromerp C®P-2000, pH-merpsl, paspeiBHas mammuHa P-5M, ommerp BUTOK,
negexrockon akycruueckuidi NYCK-1.0, mnmudoBanbHO-NOIMpoBaNbHbIA cTaHok MP-2, craHok s
3anpeccoBku XQ-2B, mukpotBepaomep [IMT-3M, meramnorpaduueckuit mukpockon METAM PB-21/22,
mydensHas neub SNOL 7,2/1100, tectep aare3uu Elcometer 107, ranpBanndeckue ycranoBku PGG 10/3-B-
1,5, mpodunomerp Mitutoyo Surftest SJ-310, kopposumerp Boicokoro pazpemienus MS1500E Handheld ER
Corrosion Data Logger, nabopatopHas kaOuWHa ISl TOPONIKOBOTO OKpAIIMBAaHUS C IHCTOJETOM-
pacnbumtenieM CTAPT-50, poranmonnsiii abpazuomerp Taber Elcometer 5135, Gineckomep u u3mepuresnb
DOI Elcometer 480, tutparop mnorenuuomerpudeckuii ATII-02, Tommmuomep Elcometer 456,
aQHAJIMTUYECKUE BECHI, TEXHUYECKUE BECHI, KOHIYKTOMETP C py4yHOIl KoMmeHcanuei temmeparypsl HI 2314,
YHHUKaJIbHasl yCTAaHOBKA JJIsl BOJIHOBOM 00pabOTKH U Ap.

6.2.2 Yueono-naznaomnvie nocoous:

yueOHbple MOocoOMsT 1O JUCHUIUIMHAM BapHMaTUBHOM 4YacTW MPOrpaMMbl;  METOAMYECKHE
PEKOMEHAALNN K IPAKTUUECKUM 3aHATHSAM; pa3faTOUYHbI MaTeprall K JIEKLIMOHHBIM KypcaM; 3JIEKTPOHHbIE
yueOHbIE W3/1aHus [0 TUCLUIUIMHAM BapHaTUBHON YacTH, HAYYHO-TIOMYJSPHBIE AJIEKTPOHHBIEC U3JaHUSL.

6.2.3 Komnviomepvl, = UHDOPMAUUOHHO-MENEKOMMYHUKAYUOHHbIE  CcemU,  ANNApamHo-
npozpammubie u ayouoGu3yanibHvle cpeocmaea:

IepCOHaIbHbIE KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIe NpourpeiBaTesnsiMu CD u DVD, npuntepamu u
MIPOrpaMMHBIMU  CPEACTBAMHM, HPOEKTOPbI, SKpPaHbl; ayAUTOPHUH CO CTALMOHAPHBIMU KOMIUIEKCAMHU
oToOpakeHus1 UHPOPMAIIUU C JTFOO0TO MEKTPOoHHOTO HOCcuTeNs; WEB-kaMepsl; KonmupoBanbHBIE araparhl,
JIOKaJIbHAsI CETh C BBIXOJIOM B VIHTEpHeT.

6.2.4 Ileuammnbvie u 31eKmpoHHbIE 0OPA306AMENILHBIE U UHPOPMAUUOHHDLE PecypChl:

AJIEKTPOHHBIE MPE3EHTAIMM K pa3zesiaM JIEKIIMOHHBIX KYypCOB; yu€OHO-METOJMYECKUE DPa3pabOTKH
Kadeapbl B DJIEKTPOHHOM BUJAE; OYKIEThl W KaTaJOrM OOOPYAOBAaHUS, CIPABOYHUKU IO ChIPHEBBIM
MaTepuagaMm, CIpaBOYHUKU 10 HAWIYYIIHUM JOCTYHHBIM TEXHOJIOTUSM 3JIEKTPOXUMHUYECKHX MPOU3BOJCTB;
CIpaBOYHbIE MAaTEPUAJIbl B IEYATHOM U 3JIEKTPOHHOM BHJIE.

[Tomemienus uisi caMOCTOSITENILHOM pabOThl 00YJarOIIMXCSl OCHAIIEHbI KOMIIBIOTEPHON TEXHUKOU ¢
BO3MOXHOCTBIO TOJKIIOYeHHs] K cetu «lHTepHer» u obOecrneueHbl JOCTYIIOM B 3JEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCUTETA.

VYHuBepcurer  obecrieueH  HEOOXOIUMMBIM  KOMIUIEKTOM  JIMIEH3MOHHOTO U CBOOOJIHO
pPacnpoCTpaHsIeMOro MPOrpaMMHOI0 00ECTICUEHUS], 8 MOM YUCIe OMeYeCH8eHH020 NPOU3800cmea (COCTaB
ompezensercs B paboyux MporpamMmax JAUCHUUILUIMH (Moayled) u noonexcum O0OHOG/IEHUIO npu
HeoOXxooumocmu).

[Ipu wucnonb3oBaHMM B 00pa30BaTEIbHOM MPOIECCE IMEYATHBIX U3JaHUI, B YHHUBEPCUTETE
chopMupoBaH OUONMOTEUHBIN (OHJ, YKOMIUIEKTOBAHHBIM MEYaTHBIMU U3JIAaHUSIMU U3 pacuyeTra HE MEHee
0,25 sk3emIuIsipa KaxJ0ro U3 MU3JAaHUM, YKa3aHHBIX B pabouyMx OporpaMMax JIUCHUIUIMH (MoJysei),
IporpaMMax IpakTUK, Ha OJHOro oOyyarouierocs M3 4YWCia JIML, OJHOBPEMEHHO OCBaMBaIOLIUX
COOTBETCTBYIOILYIO JUCHUIUIMHY (MOJIYJb), IPOXOIAIINX COOTBETCTBYIOILYIO IPAKTHKY.

OO6yuatomumcsi obecrieueH A0CTyn (YOJICHHBIA TTOCTYI), 6 MOM Yucie 6 Ciyuae NpuUMeHeHUs
INEKMPOHHO20 00YYEeHUA, OUCMAHUUOHHBIX O00pA308AMENIbHBIX MEXHOI02Ull, K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JaHHBIX M HMHQOPMALIMOHHBIM CIPaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezensercs B paboyux MporpaMMax AUCUUIUIMH (MOAYNeW) U MOMJIEKHUT OOHOBIEHHIO (IIpH
HEOOXOUMOCTH).

OOyuvarompecs W3 4YHcCla HMHBAJIWJIOB U JIML C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310POBbS
oOecrieunBarOTCsl IMEYaTHBIMM U (WJIM) 3JEKTPOHHBIMU OOpa30BaTeIbHBIMU pecypcaMu B (opMax,
a/1IalITUPOBAHHBIX K OTPaHUYCHUSIM UX 370POBbSI.

Jlist peasi3aniui OCHOBHOM 00pa3oBaTeIbHON MPOTPAMMBbI MOJATOTOBKH OaKadaBpPOB HCIIOJIB3YIOTCS
¢doHabl y4eOHOM, y4yeOHO-METOIUYECKOW, HAy4YHOH, MEePHOJUYECKOW HayYHO-TEXHHYECKOW JUTepaTypbl
Nudopmanmonno-o6ubdauoreunoro nentpa (UbL)) PXTY um. [I.1. MenneneeBa u kadenp, yqdacTBYIOIIUX B
peayin3aiuy NporpaMMmal.
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Nudopmannonno-6ubnuoreunsiii  uentp PXTY wum. . M. MengeneeBa obecrneunBaer
MH(OPMALUOHHYIO MOJJIEPIKKY peanuzanuu [IPOrpPaMMBl, COJICHCTBYET MOJArOTOBKE
BBICOKOKBaJIM(PUIIMPOBAHHBIX  CIEIUAIMCTOB, COBEPLICHCTBOBAHHIO Y4eOHOro Ipoliecca, HaydyHO-
HCCIIEIOBATEIbCKOM  pabOThl, CIOCOOCTBYET pPAa3BUTUIO NPO(ECCHOHATBHOW KyJIbTypbl Oyaylero
CHeIHaJINCTA.

UBL] yauBepcuteTa obecrmeunBaeT OOydarOIMMXCS OCHOBHOW Y4eOHOH, ydeOHO-METOJIUYECKOW W
Hay4yHOM nuTepaTypoi, HEOOXOAMMOM Ui peanu3alui U KaueCTBEHHOIO OCBOEHHS OOYyYaroIIMMHCS IO
nmporpaMMe OakanaBpuaTa 00pa30BaTEIBHOTO MpoOIEecca MO BCEM AUCHHMIUIMHAM, Tpaktukam u [WA
OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMbI TOJATOTOBKY OaKaaaBpoOB.

O6mmit 00beM MHOTOOTpacieBoro Gouma UBL] cocraBnser 1 716 243 sk3.

@®oHJ yueOHON U y4yeOHO-METOIUYECKON JIUTEepaTypbl YKOMIUIEKTOBAH MEYaTHBIMU M3JaHUSIMU U3
pacuera He MeHee 50 PK3eMIUIIPOB KaXKJI0r0 U3 U3AaHUN OCHOBHOM JINTEPATYphI, IEPEUNCICHHON B pabounx
nporpaMMax JUCHHUIUIHH (MOYJICH), MPAaKTHK, U HE MEHEee 25 3K3eMIUIIPOB JIOTIOJHUTEIHLHOMN JIUTEPATyPhI
Ha 100 oby4garoruxcs.

@OHJT JOMOJHUTENBHONW JIMTEpATyphl BKJIOYAET MOMUMO Y4eOHOM JUTEepaTypbl O(UIHANIbHbIE,
CIpaBOYHO-OMOIMOTpadrueckue, CrenuaaTu3upoOBaHHbIE OTEYECTBEHHBIC U 3apyOCKHBIC TEPUOTUICCKUE U
nH(}OpMAaLMOHHBIE U3/IaHUS.

NudopmaniroHHO-0MOINOTEUHBIN IEHTP 00€CTIEUnBACT CaMOCTOSITEIBHYIO pad0Ty 00yJaromuXcs B
YUTAJBHBIX 3aj1aX, [PEJIOCTaBIsIs MIMPOKUN BBIOOP JIUTEPATyphl MO AKTyaJbHBIM HaIlPaBJICHUSIM, a TaKkKe
ofOecrieunBaeT JOCTYH K Hpo¢decCHOHaNbHBIM 0a3aM JaHHBIX, HH()OPMALMOHHBIM, CIPABOYHBIM U
ITOMCKOBBIM CUCTEMAaM.

Kaxnprit oOydaromuiicss obecrieueH cBOOOJHBIM JOCTYIIOM W3 JIFOOOW TOYKH, B KOTOPOW HMMeEETCS
noctyn K cetu MHTepHeT, K 35eKTpoHHO-0nbnmuoTeunoit cucreme (ObC) YHuBepcutera, KOTopas ColEepKUT
pa3iauyYHbIe W3/aHUs 110 OCHOBHBIM M3y4aeMbIM AMCLUUILUIMHAM U CPOPMHUpPOBAaHA IO COTJIACOBAHUIO C
paBooOIaIaTEISIMU y4eOHOM B y4eOHO-METOAMYECKOM JINTEPaTypPHI.

Jlisg Oojiee MOJHOTO M ONEPATUBHOIO CIPAaBOYHO-OMOIMOrpaguueckoro U HHMOPMAIOHHOTO
obcnyxuBanus B b1l peanuzoBana TeXHOJIOTHS AIEKTPOHHON JOCTaBKU JOKYMEHTOB.

DJIeKTPOHHBbIE HH()OPMALMOHHBIE PECYPCHI, HCNOJIb3yeMble B Npolecce 00yUeHust

XapakTepucTuka
PexBu3uTh oroBopa (HOMep, Aata
. . oubmmoTeyHoro GoHmaa,
Ne | DnextpoHHBII 3aKITIOYEHUSI, CPOK JICHCTBHSA), CChIIIKA HA
. TOCTYI K KOTOPOMY
n/n pecypc caift ObC, cymma J1oroBopa, KOJIMYeCTBO
. MPEOCTaBIISCTCS
KITIO4en
JOTOBOPOM
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DNeKTPOHHO-

[IpuHauIe)KHOCTD — CTOPOHHSA

Komnexuum: « XumMus) -

oubnuoreynass | PekBusutsl noroBopa — OO0 «M3narensctBo | m3a-Ba HOT, «Xumus»
cucrema (ObC) | «Jlaup» - u3a-Ba Jlaboparopus
«JIAHb» Horosop ot 26.09.2020 3HaHUH, «XUMUD) -
Ne 33.03-P-3.1-2173/2020 n3n-Ba «JIAHBY,
«XuMHs»-
CymmMma moroBopa — 747 661-28 KHUTY (Kazanckuii
HAIIMOHATbHBIN
C 26.09.2020 no 25.09.2021 HCCIIEI0BATENIbCKUM
TEXHOJOTUYECKHI
Ccpuka Ha caiit DbC — http://e.lanbook.com | yHuBepcurer),
«XuMH» - U3-BA
KonunuectBo kitoueit - noctyn st OU3MATIIUT», «c» -
3aperucTpupoBaHHbIX nosb3oBareneit PXTY | uzn-Ba «JIAHDY,
C JIFOOOTO KOMIIBIOTEPA. «uapopmaTrkar-
VY najieHHBINA TOCTYII MTOCJIE IEPCOHAIBHOMN HannonaneHb1i
peructpanuu Ha caiite ObC. OTKpBITHII
YHuBepcurer
«MHTYHUT»,
«HxeHepHO-
TEXHUYECKUE HAYKN) -
n3a-Ba «JIAHDb»,
«Teopernueckas
MeXaHHUKay - H3/1-Ba
«JIAHb», DxoHOMHKa U
MEHEIDKMEHT) - H3/I-Ba
HamxkoB u K., a Takxke
OTJEeNbHBIC U3aHUS B
COOTBETCTBHUH C
JloroBopom.
DNEKTPOHHO - [Ipunannexxnocts — cooctBeHHas PXTYVY. DNEeKTPOHHBIE BEpCUU
OoubnroTeyHas y4eOHBIX 1 HAY4YHBIX
cucrema MBI Ccpuika Ha caiit ObC — http://lib.muctr.ru/ U3JIaHUM aBTOPOB
PXTY um. PXTYVY mo Bcem OOII.
.. .Mengenees | Hoctyn ansa nons3oBareneid PXTY ¢ moboro
a (na 6aze KOMIIbIOTEpa
AUBC
«HpOucy)
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Nndopmanvion | [IpuHaanexHOCTh CTOPOHHSIS. DneKTpoHHas
HO-cripaBouHas | PexBusutsl koHTpakrta — OO0 o6ubnuoreka
cucremMa «MHOOPMIIPOEKT-LlenTp» HOPMaTUBHO-
«TEXOKCIIEP TEXHUYECKUX U3JaHUM.
T» «Hopwmsl, KonTpaxT ot 23.11.2020 Conepxut 0osiee 40000
MpaBuia, No 84-118DA/2020 HaIllMOHAJBHBIX
CTaHIapThI crangapros u 1p. HT/]
Poccumy. CymmMma noroBopa — 887 600-04
C 01.01.2021 mo 31.12.2021
Ccpuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
KonnuecTBo kimroueit — 10 nuuensuit +
JIOKQJIBHBIN JocTyn ¢ KomnblotepoB MBI,
DneKTpoHHas [IpuHaAJIeKHOCTH — CTOPOHHSIS B OB]1 nocTynHbl
o6ubnuoreka PexBusutel norosopa — ®I'bY PI'b AJIEKTPOHHBIE BEPCUH
JccepTanui Horosop ot 23.04.2021 JccepTaui
(BB PI'b) Ne 33.03-P-2.0-23269/2021 Poccuiickoit
I'ocynapcTBenHOM
CymmMma noroBopa — 398 840-00 OMOIMOTEKH:
¢ 1998 roga — no
C 23.04.2021 mo 22.04.2022 CHEIUATLHOCTSIM:
«DKOHOMUYECKHUE
Ccpuka Ha caiit ObC — http://diss.rsl.ru HayKn,
«fOpuanaeckue
KomnuectBo kimroueii — 10 nunensnit + HayKn»,
pacneuarka B UBLI. «ITegarornyeckue
HayKu» U
«IIcuxonornueckue
HayKH»;
¢ 2004 roxa - o BceM
CHEIHAIbHOCTSIM,
KpOM€ MEUIINHBI 1
bapmanuy;
¢ 2007 roxa - o BcemM
CHEIHAIbHOCTSIM,
BKJTFOYasi pabOTHI 1O
MEJIMIIUHE U (papMaIum.
b1 BUHUTH [IpuHaAIeKHOCTH — CTOPOHHSIS Kpynueitmas B Poccun
PAH PexBusutel norosopa- BUHUTU PAH 0a3 1aHHBIX 1O

Horosop ot 20.04.2021
Ne 33.03-P-3.1-3273/2021

Cymma norosopa - 100 000-00
C 20.04.2021 mo 19.04.2022

Ccpuika Ha caiiT — http://www.viniti.ru/

KonmuecTBo Kitouel — JIOKaabHBIN JOCTYII
1u1s monb3oBareneid PXTY B UBL[ PXTY.

€CTECTBEHHbBIM, TOYHBIM
U TEXHUYECKUM
HaykaM. Bxmrouaer
Marepuainsl P2K
(PedepaTuBHOTO
xypHaia) BUHUTU c
1981 r. O6muii 06eM
bJ1 — 6onee 28 mitH.
JOKYMEHTOB
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Hayuno-
JJIEKTPOHHAS
oubmmoTeka
«eLibrary.ru»

[TpuHaAIEKHOCTD — CTOPOHHSS
PexBu3uThl noropopa —

OO0OO Hayuynast anexTpoHHas 6ubIuoTeKa,
Horosop ot 21.12.2020

Ne 33.03-P-3.1-3041/2020

Cymma norosopa — 1 200 000-00
C01.01.2021 mo 31.12.2021

Ccruika Ha cait — http://elibrary.ru

KonnuectBo kmoueit — foctyn ains
nons3oBarener PXTY no [P-anpecam
HEOI'PaHUYEH.

VY najieHHBINA TOCTYII MTOCIIE NIEPCOHAIBHOMN

HayuHnas snexkrpoHHas
o6ubnuoreka
eLIBRARY.RU —s3t10
KpyHHEHIIUN
POCCHICKHI
nH(pOpPMaLIMOHHO-
AHAJIMTUYECKUN MOpTaI
B 00J1aCTH HaYKH,
TEXHOJIOTUU, METULIUHBI
1 00pa3oBaHus,
coziepkauuii peepartbl
U TIOJIHBIE TEKCTHI OoJiee
29 MJIH Hay4HBIX
cTaTted u myOnuKamuii,
B TOM UHUCJIE
AIIEKTPOHHbBIE BEPCUU

peructpanuu Ha caiite HOb. 6omee 5600
POCCUHCKHMX HAy4HO-
TEXHUYIECKUX
KYPHAJIOB.
CripaBouHoO- [IpuHauIe)KHOCTD — CTOPOHHSA CripaBo4HO-TIpaBOBast
IIpaBoBas Kontpakr ot 15.12 2020 cucrema Io
cucTema Ne 93-133D2A/2020 3aKOHOJATEIbCTBY
«KoHcynbTant+ Poccutickoit
» CymmMma koHTpakTa 965 923-20 denepanun.
C01.01.2021 mo 31.12.2021
Ccpuika Ha caliT — http://www.consultant.ru/
KommuecTBo ximrouent — 50 nmoap30BaTesbCKUX
nuueHs3uy no [P-agpecam.
DNEeKTPOHHO- [TpuHaAIEKHOCT — CTOPOHHSIS DNeKTpoHHAs
oubaHoTeuHass | «DNeKTpOHHOE H3naTenscTo IOPANTY OnOIMOTEKA BKITIOYAET
cucrema Horosop ot 16.03.2021 6omee 5000
U3/1aTeNbCTBA Ne 33.03-P-2.0-3196/2021 HauMEHOBaHUM
«FOPAT» y4eOHUKOB U y4eOHBIX

CymmMma norosopa — 394 929-00
C 16.03.2021 no 15.03.2022

Ccruika Ha caiT — https://biblio-online.ru/

KonunuectBo kitouei — 1octyn st
3aperucTPUPOBAHHBIX NoJIb30BaTeneit PXTY
C JIFOOOTO KOMIIBIOTEPA.

VY najieHHBIA TOCTYII ITOCJIE IEPCOHATIBHOMN
peructpanuu Ha caiite ObC.

nocoOui mo BceM
OTpACIISAM 3HAHUM I
BCEX YPOBHEU
podeccuoHaIbHOTO
o0OpaszoBaHus

OT BEIYIIUX HAYYHBIX
LIKOJI ¢ COOIO/IEHUEM
TpeOOBaHUN HOBBIX
OI'OCos.
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Ccruika Ha cait — http://elibrary.ru

KonmuecTBo Kitouel — JIOKaJbHbIN JOCTYII
u1st coTpynHukoB MBI,

0. DNeKTPOHHO- [IpuHaIe:)XHOCTH — CTOPOHHSIS KomrmuiexkT nznanui,
oubnuoteynass | OOO «llomurexpecypce» BXOJSIIIKX B 0a3y
cucrema Horosop ot 16.03.2021 JTAHHBIX «DJIEKTPOHHAs
«Koncynprant | Ne 33.03-P-2.0-3196/2021 onbmmoTeka
CTYACHTa» TexHuueckoro BY3ay.

Cymma norosopa — 138 100-00

C 16.03.2021 no 15.03.2022

Ccplka Ha CalT —
http://www.studentlibrary.ru

KommuectBo ximroueit — mocty ams
3aperucTPUPOBAHHBIX NoJIb30BaTeneit PXTY
C JIFOOOTO KOMIIBIOTEPA.

VY naneHHblid 10CTYN MOCIE MEPCOHATBHOM
peructpanuu Ha caiite ObC.

10. | DnexTpoHHO- [IpuHaAIeKHOCTH — CTOPOHHSIS Komnekuus n3nannii
oubnmuoreynas | OO0 «(BHAHUYM», y4eOHUKOB U y4eOHBIX
cucrema Horosop ot 06.04.2021 OCOOuH 1Mo Pa3INYHBIM
«ZNANIUM.C | Ne 5137 30c¢ /33.03-P-3.1-3274/2021 OTpacJIsIM 3HAaHUM IS
OM» BCEX YpPOBHEM

CymmMma gorosopa — 30 000-00 po¢ecCuoHAITBHOTO
oOpazoBaHusl.

C 06.04.2021 o 05.04.2022

Ccpuika Ha caliT — https://znanium.com/

KommuectBo ximroueii - moctyr ams

3aperucTPUPOBAHHBIX NoJIb30BaTeneit PXTY

C JIIOOOTO KOMIIBIOTEPA.

11. | Uadopmarmon | IlpuHamieXHOCTh — CTOPOHHSA Cucremaruszanusl,

HO- 00O «HayuHas anekTpoHHast OMONIMOTEKa» | KOPPEKTUPOBKA
aHATTMTHYECKAst npoduield y4eHbIX
cucrema Horosop ot 26.02.2021 PXTY u ynuBepcurera
Science Index Ne S10-364/2021/ 33.03-J1-3.1-3184/2021 B LIEJIOM. AHaIIN3
MyOJIUKAITMOHHOM
CymmMma norosopa — 108 000-00 AKTUBHOCTH
COTPYIHUKOB
C 17.03.2021 no 19.03.2022 YHUBEPCUTETA.

becnnaTHble apXuUBHbIE KOJUIEKIINH, TPHOOpeTeHHble MUHOOpPHAYKH Ui BY30B.
Apxus N3narensctBa American Association for the Advancement of Science.Ilaker «Science

Classic» 1880-1996

Apxus N3narensctBa Annual Reviews. [Maker «Full Collection» 1932-2005

Apxus mznarensctea Mucrturyra dusuku (Bemnkoopuranmst). [Taker «Historical Archive 1874-

1999y ¢ mepBOTO BBIITYCKA KAXKIOTO KypHAia mo 1999, 1874-1999

Apxus mznarensctsa Nature Publishing Group. [Taket «Nature» ¢ IIEpBOro BBIIYCKA IEPBOTO

"HomMmepa 110 2010, 1869-2010
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ApxuB n3narenbcrBa Oxford University Press. [laker «Archive Complete» ¢ mepBoro Bblycka
KayKJ10ro skypHasia o 1995, 1849-1995

ApxuB n3narenncrBa Sage. [laket «2010 SAGE Deep Backfile Package» ¢ nepBoro Belmmycka
KaxJ10r0 KypHazna 1o 1998, 1890-1998

ApxuB n3narenbcrBa Taylor & Francis. Full Online Journal Archives. ¢ nepBoro BbIIycka KaskJ10ro
KypHasia o 1996, 1798-1997

ApxuB n3narenbcrBa Cambridge University Press. [laker «Cambridge Journals Digital Archive
(CJDA)» ¢ nepBoro Bblllycka KaxJ10ro >kypHaia mo 2011, 1827-2011

ApxuB xypHasioB Koponesckoro xumuyeckoro obmectsa(RSC). 1841-2007

ApXUB KOJUIEKIIMH )KYpHAJIOB AMEpPUKaHCKOTO reodusnyeckoro corsa (AGU), npegocraBisieMblid
uznarenbctBoM Wiley Subscription Services, Inc. 1896-1996

becninaTtHble opuIManbHble OTKPBITHIE pecypchbl MHTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunsier 6osee 10000 HayuHBIX )KYpPHAJIOB IO Pa3IMYHBIM OTPACIsIM 3HAHUH (0K0JIO 2
MWIJIHOHOB cTarei) n3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze pa3zmenieno 6osee 3000 KHUT IO pa3IMUHBIM OTPACIISIM 3HAHUM, TPEeIOCTaBIeHHbIX 122
Hay4YHBIMH U3/1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nannbix Brimrogaet 6osee 300 pereH3upyeMbIX KypHAIOB 10 OMOMETUIINHE, METUITUHE U
€CTeCTBEHHbIM HaykaM. Bce cTaThu, pa3MeleHHble B 6a3e, HaX0IATCsl B CBOOOJHOM JOCTYIIE.

4. DneKTpOoHHBIN pecype arXiv https://arxiv.org/

Kpynuelinmm 6ecriiaTHbIN apXUB 3JIEKTPOHHBIX HAYYHBIX IMYOJIUKALMK 110 pa3jienaM (pU3uku,
MaTeMaTUKU, THPOPMATUKH, MEXaHUKHU, aCTPOHOMUU U Ouosioruu. Mimeercst noapoOHbIN TeMaTHYeCKUui
KaTajor ¥ BO3MOXKHOCTb [TIOMCKA CTaTel 0 MHOKECTBY KPUTEPHUEB.

5. Komnekuus xxypnaio MDPI AG http://www.mdpi.com/

MHorouCIUIITHHAPHBIA TM(PPOBON U3IATEIBCKUM PECypC, ABISICTCS TUIATPOPMOU s
peleH3uPYEMbIX HAYIHBIX KYPHAIOB OTKPBITOTO Aoctyna, uznatomuxcsi MDPI AG (bazens, [lBeitapust).
W3natenbcTBO BhimyckaeT 6osee 120 pa3HOOOpa3HbIX AJIEKTPOHHBIX KYPHAJIOB, HAXOASIIUXCS B OTKPHITOM
JIOCTYTIE.

6. N3natenbctBo ¢ oTKphITHIM HoctynoM InTech http://www.intechopen.com/

[lepBoe u kpymHeiiiee B MUpe U3aTENIbCTBO, MyOJIUKYIOIIEe KHUTHU B OTKPBITOM JIOCTYIIE, OKOJIO
2500 HayuyHbIX U3gaHuil. OCHOBHAs TeMaTUYEeCKasi HAlPaBJIEHHOCTD - PU3NYECKUE U TEXHUYECKUE HAYKH,
TEXHOJIOTUH, METUIIMHCKIE HAYKH, HAYKH O KU3HU.

7. baza nanubix xumudeckux coenuuennii ChemSpider http://www.chemspider.com/

ChemSpider — 3To OecruiaTHas XxuMuueckas 0a3za JaHHbBIX, IPEIOCTABIIAIONIAs ObICTPBIN AOCTYH K
0osee yeM 28 MIILIMOHAM CTPYKTYp, CBOMCTB U COOTBETCTBEHHOM HH(popManmu. Pecypc npuHaaiexur
Koponesckomy xummuueckomy obmectBy Benukobpuranuu (Royal Society of Chemistry).

8. Komnekuus xxypnano PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosuiekuust )KypHaJioB, B KOTOPBIX IyOJUKYIOTCSI OTUETHI O HOBBIX UCCIIEIOBAHUSX B
00JacTH €CTECTBEHHBIX HAYK U MEAULIMHBI. Bce )KypHaibl pa3MelieHsl B cBoOo1HOM joctyne (Open
Access), Bce CTaTbU NMPOXOJIAT CTPOTOE HAYYHOE PELIEH3UPOBAHHUE.

0. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo no narentam u toBapHbIM 3HakaM CHIA — USPTO — npenocrasisier cBOOOHBIN
JOCTYII K aMEPUKaHCKUM IaTeHTaM, olryonnkoBaHHbIM ¢ 1976 1. [1o HacTos1ee Bpems..

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (6O naTeHTHBIE 3a4BKU) OoJiee S0 HALIMOHAIBHBIX U HECKOJIBKUX MEX/TyHApPOIHBIX
MaTEeHTHHBIX OI0pO, B TOM uuncie nocinbie TekeThl matenToB CIIA, Poccun, @panmmu, SAnonuu u ap.

11.  ®enepanbHbIi WHCTUTYT MIPOMBIILIIIEHHOU COOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypebl GUIIC cBoboanoro focrymna:

- OnektpoHHbie OroymeTenu. M3o6perenus. [lone3npie Moaenu.

- OTKpBITHIE peeCTPbl POCCUUCKUX N300pETEHHI U 3aIBOK HAa U300peTEHUsI.

- Pedepatbr poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.
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- HOJIHBIC TCKCTBI pOCCI/II\/'ICKI/IX IIATCHTHBIX I[OKyMeHTOB 13 IIOCJIICOHECT O O(l)I/IIII/IaJ'H)HOFO
OrOJIIETEHS.

6.3 TpedoBanus k KaapoBbIM ycaoBusM peanausauuu OOII 6akanaBpuara

Peanuzarus OOII GakanaBpuara obecrieunBaeTcsl MeJaroruiieCKuMu pabOTHUKaMU YHHUBEPCUTETA, a
TaKKe JIMIaMH, TpuBiekaeMbiMu K peanu3anuu OOII GakanaBpuata Ha UHBIX YCIOBUSX.

KBanudukanus nenarorudeckux pabOTHUKOB YHUBEPCHTETAa COOTBETCTBYET KBaJIU(UMKALMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBAIU(PUKAIIMOHHBIX CIPaBOYHHUKAX U (MJIK) NpodeCcCHOHATbHBIX CTaHAApTaX.

He menee 60 npouenmoe (mam 1pyroii mnpoueHT u3 coorBercrByomero ®I'OC BO)
YHUCJIEHHOCTH IMeJarorndeckux paOOTHUKOB YHHMBEpCHUTETa, ydacTByromux B peanuzauuun OOIL
OakanaBpuaTa, W JIMIl, TPUBJIEKAaEeMbIX yHUBepcuTeroM K peanu3anmu OOIl OakanmaBpuara Ha HWHBIX
YCIOBUAX (MCXOJ U3 KOJIMYECTBA 3aMELIAEMbIX CTABOK, MPUBEJIECHHOIO K IEIOYHMCIECHHBIM 3HAUYEHUSIM),
BEIYT HAYYHYIO, y4EOHO-METOIMYECKYI0 W (WJIM) MPAKTUYECKYI0 paboTy, COOTBETCTBYIOIIYIO IPOQHIIO
MpenogaBaeMoi JUCIUIUTHHBI (MOTYJIIA).

He menee 5 npoyenmoes (Wu Apyroi npoueHt u3 coorBercrBywouero ®I'OC BO) uucnennoctu
nearornyeckux pabOTHUKOB YHMBEpCHUTETa, ydacTByromux B peanuszauuu OOIl GakanaBpuara, u nuL,
IpuUBJIeKaeMbIX yHuUBepcuTeToM K peanusaiuu OOIl OakanaBpuaTta Ha HHBIX YCJIOBHSX (HCXOIS U3
KOJMYECTBAa 3aMEIaeMblX CTaBOK, IPUBEJEHHOTO K LIEJOYUCICHHbIM 3HA4Y€HHSIM), SBISIOTCA
PYKOBOJUTENSIMU U (M) paOOTHUKAMM MHBIX OpraHU3aluii, OCYIIECTBISIOIIMMU TPYIOBYIO JESITEIbHOCTh
B NpodeccuoHaNbHON cdepe, COOTBETCTBYIOUIEH MPOo(hecCHOHATBHON EATENIbHOCTH, K KOTOPOH TOTOBSTCS
BBIITYCKHUKH (MMEIOT CTaX padOThl B JaHHOU IpodecCHOHaNbHOM cepe He MeHee 3 JIeT).

He menee 60 npouenmoe (Mam 1pyroii mnpoueHt u3 coorBercrBywomero ®I'OC BO)
YHUCJIEHHOCTH MEeAarornyeckux paOOTHUKOB YHHMBEpCHUTETa M JIMI, IPUBJIEKAEMBIX K 0Opa3oBaTeIbHOU
NESTeIbHOCTH YHHUBEPCUTETa HA MHBIX YCIOBUSAX (MCXOAd U3 KOJIMYECTBA 3aMEIaeMbIX CTaBOK,
MIPUBEACHHOTO K LIEJIOUMCICHHBIM 3HAYEHHUSAM), UMEIOT YYEHYIO CTENeHb (B TOM YHUCIIE YUEHYIO CTEIEHb,
MIOJIyUEHHYIO B MHOCTPAaHHOM TroCyJapcTBe M IpusHaBaemyro B Poccuiickoit @enepanuun) u (wim) ydeHoe
3BaHUe (B TOM 4YHCJIE Y4YEHOE 3BaHUE, MOJIYYEHHOE B WHOCTPAHHOM TOCYJapCTBE M INPU3HABAEMOE B
Poccuiickoit deneparun).

6.4 TpeooBanus k GpuHAHCOBBLIM yciaoBusiM peanuzanuun OOII 6akanaBpuara

®dunancoBoe obecrneuenue peanuzanuu OOIl OakamaBpuara OCyIIECTBISCTCS B 00beME HE HUKE
3HaYeHWH 0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHWE TOCYJApCTBEHHBIX YCIYr [0 pean3aluu
00pa3oBaTeNbHBIX MPOrpamMM BEICHIET0 00pa3oBaHUS — TMporpaMM OakajlaBpuaTta W 3HAYCHHU
KOPPEKTUPYIOIUX KOIPPUIMEHTOB K 0a30BbIM HOpPMAaTHBAM 3aTpaT, OIpeaensieMblx MHHHCTEPCTBOM
HayKH U Bbicuiero oopasosanus Poccuiickoit ®enepanuu.

6.5 TpeGoBanus K NIpUMEHsIeMbIM MeXaHU3MAM OLIEHKH KaiyecTBa 00pa3oBaTe/ibHOM 1eATeJIbHOCTH H
noaAroroBku odyyarmuxcsa no OOII 6akanaspuara

KauectBo 00pazoBarenbHON [eATENbHOCTH M MOAroToBkH oOywaromuxcs OOIl OakanmaBpuara
ONpeJieNisieTcs B paMKaxX CHUCTEMbl BHYTPEHHEH OLIEHKH, a TakKe CHCTEMbl BHELIHEH OLEHKH, B KOTOPOM
YHUBEPCUTET NPUHUMAET y4acTHe Ha JOOPOBOJIbHON OCHOBE.

B wnensix coepumienctBoBanuss OOIl GakanaBpuaTa Hpu MPOBEIEHUH PETYISIPHONM BHYTpPEHHEH
OLICHKM KadecTBa 00pa3oBaTelIbHOM AEATEIbHOCTH M MOAroToBKM oOywaromuxcs no OOII GakanaBpuara
npuBiiekaer padotojarenedl u (WIM) UX OObEIUHEHUS, UHBIX IOPUAWYECKUX W (UiIu) (pU3MUECKUX JuL,
BKJIIOUAs IEAArornyecKux paboTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEH CHCTeMBbl OLEHKHM KauecTBa oOpazoBaTesbHOM aedrenbHoctu mo OOII
OakanaBpuaTa OOY4YalOIIMMCS NPEJOCTABIIAECTCS BO3MOXKHOCTb OLEHMBAHUS YCJIOBUH, COJEpXkKaHMI,
OpraHM3aluy M KadecTBa 0Opa30BaTENbHOrO Ipolecca B LEJIOM W OTAEIbHBIX AMCUUIUIMH (MOIyJei) u
MPAKTHUK.

BHemnsis oneHka kauecTBa 00pa3oBaTeIbHON NESTENILHOCTH MO Mporpamme O6akajaBpuara B pamKax
MPOLEAYpbl TOCYAAPCTBEHHON aKKpeAUTALUU OCYIIECTBIISETCS C LEJIbI0 MOATBEPXKICHHUSI COOTBETCTBHS
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00pa3oBaTeIbHON JAeATEIHLHOCTH 10 TIporpamme OakanaBpuata TpedoBarusim O@I'OC BO.

Bremnss onenka kadecTBa 00pa3oBaTeNbHOMN NEATEILHOCTH B MOATOTOBKM oOydarommxcs mo OOl
OakalaBpuaTa MOMKET OCYHIECTBIATHCS B paMKax Npo¢ecCHOHAIbHO-O0IIECTBEHHON aKKpeIuTallHH,
MIPOBOJMMON paboToAaTeNsIMU, UX OOBbEINHEHUSAMH, @ TAK)KE YIOJHOMOYEHHBIMU UMM OpPraHU3alUsIMH, B
TOM YHCJI€ MHOCTPAHHBIMU OpraHU3alUsIMH, J100 aBTOPU30BAHHBIMU HALIMOHAIBHBIMU MPO(ecCHOHAIBHO-
OOLIECTBEHHBIMU OPraHU3aLUIMU, BXOISIIMMU B MEXKIYHApOIHbIE CTPYKTYPbl, C LEIbI0 NpPU3HAHUSA
KayecTBa W YPOBHS IMOJTOTOBKHM BBIITYCKHUKOB OTBEUAIOUIUMHU TpPeOOBaHUSIM MPOECCHOHANBHBIX
CTaHIapTOB (MpU HAIWYUM) U (WIM) TpeOOBAaHUSAM pBIHKA TpyJa K CHEHHATUCTaM COOTBETCTBYIOLIEIO
npoduis.
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7 HOPMATUBHO-METOANYECKOE OBECIIEHEHUE CUCTEMbBI OHEHKHU KAYECTBA
OCBOEHMUSA OBYUAIOLIUMHUCA ITPOTI'PAMMbI BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ mno HampasieHuto noarotosku 18.03.01 Xummuyeckas
TeXHOJIOTUSI OLIEHKAa KadecTBa ocBoeHHs oOywaromumucs OOIl GakanaBpuara BKIIOYAET TEKYILIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHYIO arTecTanuio u [ MA oOydaromuxcsi.

HopmaTuBHO-MeTOTMYecKOe 0OecrieueHre TEKYIIET0 KOHTPOJIS YCHEBAEMOCTH, IMPOMEKYTOUYHOM
arrectaruu U ['MMA obydaromuxcs mo OOII GakanaBpuara ocymiectsisiercs B cootBercteun ¢ @I'OC BO
3++ ¥ JOKaTbHBIMH HOPMATHBHBIMH aKTaMH YHUBEPCHTETA.

Texywuii KOHMPONb, NPOMEINCYMOYHAA ammecmayus U ammecmayuorHble UCNbIMAHUS UMO2060U
(eocyoapcmeennoii umozogoti) ammecmayuu evinyckHukos OOII baxanaspuama

Texkymuid KOHTpOJb M MIPOMEXKYTOUHAs aTTecTalus IO BCEM BUJAM Y4eOHOM JesATEIbHOCTH
oOyuarouuxcst OCYIIECTBIIIETCS B COOTBETCTBUM € TpeOoBaHusMH [lojiojkeHuss O peMTUHIOBOW cHucTeMe
OIIEHKH KauecTBa y4deOHO# pabotel ctyaeHToB B PXTY um. JI.M. MenneneeBa, MpUHITOTO PEIICHHEM
VYyenoro coera PXTY um. JI.U. MenneneeBa ot 26.02.2020, nmpoTtokos No 8, BBEJACHHOTO B JACHUCTBHUE
npuka3zoMm pekropa PXTY um. JI.U. Menaeneesa ot 20.03.2020 Ne 27 O/I.

Texymuii KOHTPOJb YCHEBAEMOCTH OOydaroIMXcsi OOecrneunBaeT OLCHKY YPOBHS OCBOCHMS
TUCLMIUIMH, IPOXO0XKIEHUS IPAKTHK, BbiNosiHeHUs BKP 1 npoBoauTcs npenonasarenem Ha 11000M U3 BUJOB
YUeOHBIX 3aHATHI. O0A3amenbHOll COCMAGNAIOWell MEKYU{e20 KOHMPOA YCReeAeMOCU ABIAEHCA YUem
npenooasameniamu NnOCEWAEMOCMU y4eOHbIX 3anamuil ooyuarwouwumuca. 110 pesynprataMm TEKyIEro
KOHTpOJISI YCIIEBAEMOCTH TPH pa3a B CEMECTp Ul BCEX KypCOB IO BCEM AMCIUIUIMHAM IPOBOIUTCS
aTTecTaIus 00yJaronuxcs.

[IpomexyTouHas arrecranusi NPOBOJUTCS B (POpPME HK3aMEHOB, 3aYETOB C OLICHKOW M 3a4E€TOB JUIS
BCEX KypCOB IO AMCLUUIUIMHAM M IPAKTHKAM, NPEAYCMOTPEHHBIM Y4eOHBbIM IUTaHOM. Pe3ynbTaThl crauu
3a4€TOB OLIEHHWBAKOTCS HA «3Aa4YTEHOY», «HE 3a4YTEHOY»; 3a4€TOB C OLEHKOW M JK3aMEHOB — Ha «OTIIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIIBHO», «HEYIOBIECTBOPUTEIBHO.

IIpu ocBoenuu Hacrosuei OOII 6akanaBpuaTa U3y4eHHUE YACTH JUCLMILIMH MOXET ObITh 3aMEHEHO
Ha OHJIAWH-KYpCBI, IPU YCIOBUHU, YTO B pE3YyJbTaTe OCBOEHUS OHJIAH-Kypca (OPMHUPYIOTCS TE XKe
KOMITETEHIMH (4acTU KOMIIETEHILIUI), YTO U B paMKax YKa3aHHBIX JUCHUIUIMH. OHIIalH-KypC JOJIKEH OBbITh
BBIOpaH U pealn30BaH B coOTBETCTBUU ¢ [losiokeHneM o 3auere pe3yabTaTOB OCBOEHUS OTKPBITHIX OHJIANH-
KYpCOB, peain3yeMbIX oOpa3zoBaTenbHbIMH opranu3anusmu, B PXTY um. .M. MenaeneeBa, mpuHATOrO
pemienneM Yuenoro coeta PXTY um. J[.M. MenaeneeBa ot 27.03.2020, npotokon Ne 9, BBeA€HHOTO B
neiicreue npukazoM pekropa PXTVY um. JI.1. MenneneeBa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisieTcs B COOTBETCTBUM C TpeboBaHusMU [loyiokeHus O TOpsAKe ITPOBEACHUS
rocy/lapCTBEHHOW HUTOrOBOM aTTecTaluu 0 00pa3oBaTelbHBIM IpPOTrpaMMaM BBICIIETO OOpa3oBaHMS —
nmporpaMMmamM OakajiaBpuaTa, IporpaMMmamM cClienuaauTeTa, nporpaMmmaM marucrpatypsl B PXTY um. J[.U.
MenpneneeBa, npunaroro pemenueMm YdeHoro cosera PXTY wmm. J[.M. MengeneeBa ot 30.10.2019,
npoTtokoJ Ne 3, BBeZileHHOTO B jeiicTBre nmpukazoM pektopa PXTY um. J[.U. Menneneesa ot 14.11.2019 Ne
646A; IlonoxxeHHs O BBIIYCKHOW KBaJIM(PUKAIMOHHON paboTe aisi oOydaromuxcs mo o0pa3oBaTeilbHbIM
porpaMMaM BbICIIEro o00pa3oBaHMs — @porpammam OakajaBpuara, IporpamMmaM CHElUaluTeTa,
nporpamMmmam maructparypsl B PXTY um. JI.M. MenneneeBa, IpuHATOrO penieHueM YueHoro cosera PXTVY
uM. J[.U. Menneneesa ot 30.10.2019, nmpotokon Ne 3, BBeneHHOro B jAelicTBUE mMpuKa3oM pekropa PXTY
uM. JI.1. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nonyckarorcs oOydaromuecs, HE UMEIOIIHUE aKaJeMHUYEeCKON 3aJJ0JDKEHHOCTH U B IOJHOM
oObeme BbInosHUBIIKE Yy4ueOHbIM minaH nmo OOIl OakanaBpuara B coorBerctBun ¢ ®I'OC BO 3++ mo
HarpaBiieHH0 noarotoBku 18.03.01 Xumuueckass texHosorus. /[ns nposenenus ['MMA B yHuBepcutere
€XKeroJHo (OPMUPYIOTCS TOCYyAapCTBEHHbIE SK3ameHaluoHHble komuccun (I'DK) u anemnsiiuoHHBIE
komuccuu. Tembr BKP otpaxaror axTyanbHble MpOOJIEMBbI, CBS3aHHBIE C HAlpaBICHHEM IOATOTOBKHU
18.03.01 Xwumuuyeckast TeXHOJIOTMSl. YHUBEPCUTET YTBEPKIAET IIEPEUYEHb TEM  BBIIYCKHBIX
KBaJIM(UKALIMOHHBIX paboT, mpejyiaraeMbix oOydaromuMmcs (fajnee — HmepedeHb TeM), U JIOBOJIUT €ro [0
CBEJCHMsI OOydaroIMXCsl HE IO3]Hee 4yeM 3a 6 MecsleB J0 JaThl Hayaja roCcyAapCTBEHHOM HTOrOBOM
aTTeCTalUU.

Tema BKP mepconanmbHO a1 KaXA0ro OOYyYaromIerocs yTBEp)KIaeTcs MPUKa30M IMPOPEKTOpa Io
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YHUBEPCUTETY IMepe] HauajioM BBIIIOJHEHUS BBITYCKHONW KBaTHM(PUKAIUOHHON paOoThl. J[aHHBIM IpUKa3oM
yrBepxaaercsa Takxke pykoBoaurenb BKP. [lepen nauanom Boinonnenuss BKP oOyuatomuiicss coBMecTHO ¢
PYKOBOJMTENEM  COCTAaBIAE€T  WHAMBUAYaJbHBIM  IUIAH  NOArOTOBKM W BbeinosiHeHus  BKP,
[pelyCMaTpUBAIOLIMN  OYEpEeAHOCTh U CPOKM BBINOJHEHUS OTAEIbHBIX 4YacTed paborel. Tekcr
nosicuuTenpHOM 3anucku BKP mposepsieTcs Ha Hanuume HENpaBOMEPHBIX 3auMcTBOBaHMM. IIpoBepka
OCYILIECTBIIsIeTCS. B cOOTBETCTBUM ¢ llojiojkeHueM o mopsiike MPOBEPKH BBIMTYCKHBIX KBaJIM(DUKAIIMOHHBIX
paboT M HAayuHBIX JOKJIAJ0B OO0 OCHOBHBIX PE€3yJIbTaTax IOJArOTOBJIEHHBIX Hay4YHO-KBaJU(UKALMOHHBIX
pabot (nuccepTaruii) Ha 00beM 3aMMCTBOBAHHS M WX Pa3MEIICHUS B JIEKTPOHHO-OMOIMOTEYHON CHCTEME
PXTY wum. I.1. MenneneeBa, npuHATBIM pemeHneM Ydenoro cosera PXTY wum. .M. Menneneesa
ot 30.10.2019, npoTtoxou Ne 3, BBeieHHbIM B JeicTBHE nipuKka3oM pektopa PXTVY um. [I.1. Menneneesa ot
14.11.2019 Ne 646A.

3amura BKP npoBonutcs Ha oTKpbITHIX 3acenanusx ['OK ¢ yuactuem He mMeHee NByX TpeTed ee
coctaBa. ['paduk 3ammtel BKP cocraBisiercs mo coryiacoBanuio ¢ OOy4arONUMHUCS U JOBOJUTCSA [0
cBeZieHMs oOyyaromuxcsi He no3anee, yem 3a 30 gueit 1o Haudana pabotel I'OK. Pesynbrarsl padotsr ['OK
ONPEEINAIOTCA OLIEHKAMH «OTIMYHO», «XOPOLIO», «YIOBIETBOPUTEIBHOY», «HEYAOBIETBOPUTEIBHO» U
OOBSABISAIOTCA B TOT K€ JIeHb Iociie 0QOpPMIJIEHHS B YCTAHOBJIIEHHOM IMOPSAKE IPOTOKOJIOB 3acelaHuid
koMuccuil. [lo okonuanuu pabotsl npeacenarens 'K cocraBnser oTyeT o npoienaHHoN padoTe.

Jliia oOyyarouuxcs U3 4ucia UHBAJIUIOB U JIUI] C OFPaHUYEHHBIMU BO3MOXHOCTAMU 370poBbs [TA
IIPOBOJIUTCS C YUETOM OCOOEHHOCTEHN X NCUXO(PU3NYECKOTO Pa3BUTHUS, HHAUBUAYAJIBHBIX BO3MOXKHOCTEH 1
COCTOSIHUS 3/I0POBBSI.

8 PABOYHUE INPOI'PAMMBI IUCHUIIJIUH, ITPAKTUK U TTHA
Paboune nporpamMmbl qucturinH, npakTuk u ['MA:

WNHOCTpaHHBIN SA3bIK

Ucropus (Mctopus Poccuu, BceoOmas uctopust)

[IpaBoBeneHME

duocodus

OCHOBBI SKOHOMUKH U YIIPABJICHUS TPOU3BOICTBOM

ConuanbHO-TIICUX0JIOTUYECKUE OCHOBBI Pa3BUTHS JTUYHOCTU

OO011ast 1 HEOpraHUYEeCcKask XUMHUS

Opraandeckasi XUMus

9. AHanmuTHueckas XUMHs

10. ®uznueckass XuMus

11. KomnmongHas XxuMust

12. Marematuka

13. ®uznka

14. Beenenue B nH(pOpMaLIMOHHBIE TEXHOJIOTHH

15. [IpoOnembl ycTONYMBOrO pa3BUTHUS

16. be3omacHOCTb KU3HEIEATEINBHOCTH

17. UnxkeHepHas 1 KOMIBbIOTEpHasI rpaduka

18. IIpuknanHas MexaHHuKa

19. IIpouecchl u anmaparbl XAMUYECKOW TEXHOJIOTHH

20. O6mast XuMU4€ecKasi TEXHOJIOTUs

21. CucreMbl ynpaBlIeHUS XMMHKO-TEXHOJOTHYECKUMH MpoLieccaMu

22. MoenupoBaHue XUMHKO-TEXHOJIOIMYECKUX IPOLECCOB

23. ®uznueckas KyJIbTypa U CIOPT

24. DneKTUBHbBIE AUCLMILUIMHBI IO (PU3NYECKON KYJIbTYpEe U CHOPTY

25. JJabopaTOpHBIi MPAKTUKYM O OPTaHUYECKOM XUMHUHU

26. UHcTpyMeHTanbHble METO/bl (PU3UKO-XMMHUYECKOTO aHalM3a B TEXHOJIOTMH 3JIEKTPOXHUMHYECKUX
MIPOU3BOJICTB

27. MarepranoBeieHUE U 3aIUTa OT KOPPO3UHU

28. [IpoeKkTupoBaHKE MPOLIECCOB U AIMAPATOB XUMUYECKON TEXHOJOTUU

NN RO =
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
. ObopynoBanue AJisl NMEKTPOXUMHUUECKUX TEXHOJIOTUI
42.
43,
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

41

TeopeTnueckas MEKTPOXUMUS

OCHOBBI IEKTPOXUMUYECKON TEXHOJIOTUH (JIEKTPOCUHTE3 U ralbBaHOTEXHUKA)
PecypcocOepesxenue u 3xosiornyeckasi 6e301MacHOCTb 3IEKTPOXUMHUECKUX POU3BOICTB
OCHOBBI KBaHTOBOI XUMUU

MeTo1bl Hcce10BaHus B TEXHOJIOTHU AIEKTPOXUMUYECKUX MTPOLIECCOB
MeToaps! 31EKTPOXUMHYECKUX NCCIEA0BAHUN

Koppo3us u 3amura Metamion

CoBpeMeHHbIE METO/Ibl KOPPO3UOHHBIX UCIIBITAHUN

DNEKTPOXUMHUYECKas TEXHOJIOTUSI YUCThIX METAIIJIOB

OCHOBBI THJIPO3IEKTPOMETAILITYPTHYECKON TEXHOJIOTUI

OCHOBBI TEXHOJIOTMA KOHBEPCUOHHBIX OKPHITHIA

Hemerannuueckue 3allUTHBIE TOKPBITUS

Ob6opynoBanue mis npounsBojctea XUT

OYHKIMOHATBHBIC TAJTbBAHUYECKHE MOKPBITHS U TATbBAHOILIACTHKA

HoBble KOHCTPYKITMOHHBIC MAaTEPHUAJIBI B TAIbBAHOTCXHUKE

[TpakTUKyM I10 IEKTPOXUMHUYECKUM TIPOIeCCam

Hayunbie nccienoBaHus B TEXHOJIOTHH IEKTPOXUMHUYECKUX ITPOU3BOJICTB

YdeOHas IpaKTHKA: 03HAKOMUTEIbHAS TPAKTHKA

[Tpou3BoicTBEHHAs IPAKTHKA: TEXHOJOTHIECKAs (IPOCKTHO-TEXHOJOTHICCKAs ) MPAKTHKA
[Tpon3BocTBEHHAS TPAKTHUKA: HAYYHO-HCCIIEI0OBATENbCKAs padoTa
[Tpou3BoicTBEHHAS IPAKTHKA: TIPS IUILIOMHAS TPAKTHKA

[ToaroToBka K mporieaype 3aliuThl U 3aIIUTa BBITYCKHON KBATU(PUKAITUOHHONW PabOTHI
[TepeBo1 HAYIHO-TEXHUYECKOM JINTEPATYPHI

I'paxkmaHckas 3aIIUTa B YPE3BBIYANHBIX CHTYAIIASIX

Bxomsmux B OOIl mo HampaBinenuto moarotoBku «18.03.01 Xumuyeckasi TeXHOJOTHs», TPOQPIIH
«TexHOJIOTHA 3JIeKTPOXMMHUYECKHX MPOM3BOJACTBY», BBIIIOJHEHBI B BHJE OTIEIBHBIX JOKYMEHTOB,
SIBJISTIOLIIMXCST HEOThemJieMoi yacThio qanHoi OOIN.

9 ®OHAbI OHEHOYHBIX CPEACTB JJIsA NIPOBEAEHUSA TEKYHEI'O KOHTPOJISA
YCHEBAEMOCTH, TIPOMEXYTOYHOMN ATTECTAIIMA U TUA OBYYAIOIIUXCA OOII

BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ mno wnampaienuto noarotoBku 18.03.01 Xumuueckas

TEXHOJIOTHsI I aTTECTAllMK OO0yJaroIIMXCs Ha COOTBETCTBHE UX MEPCOHATBHBIX JOCTHKCHHUH MO3TAITHBIM
tpeboBanusm OOIl OakanaBpuara pazpaboransl ®OC 1o kaxaon aucuuIuinHe, mpaktuke, ['MA,
BKJTFOYAIONIUE TUTIOBBIC 3aJIaHUs, KOHTPOJIbHBIC paOOThI, TECTHI, BOIIPOCHI K 3a4eTaM H 3K3aMeHaM, CPeCTBa
U METOJbI OICHKH, TO3BOJISIONIME OIICHUTh 3HAHWSA, yMCHHUS, HAaBBIKH W YPOBCHb INPHUOOPETCHHBIX
KOMITETEHITU .

®OC mno pucuuniauHam, npaktukaMm, [MIA paspabarbiBatorcs B cooTBeTcTBUM C llopsakom

pa3paboTK W YTBEPXKIEHUS 00pa30oBaTEIbHBIX IPOrpamMM, YTBEPKICHHBIM PEIICHUEM YUYEHOTO COBETa
PXTY um. JI.U. MengeneeBa ot 25.06.2020, mpotokost Ne 12, BBeIeHHBIM B JIEUCTBUE MPUKA30M PEKTOPA
PXTY um. JI.W. MenaeneeBa ot 29.06.2020 Ne 48-O/1.
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®OC no gucummiuHam, npaktukam u ['MA (mepedenp mucuumivH, npaktuk U [MA u3 yuebHOro
J1aHa):

NN RO =
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

WNHOCTpaHHBIN SA3bIK

Ucropus (Mctopus Poccuu, BceoOmias uctopus)
[IpaBoBeneHHE

duocodus

OCHOBBI PKOHOMUKH U YIIPaBJICHUS IPOU3BOICTBOM
ConuanbHO-TIICUX0JIOTUYECKUE OCHOBBI Pa3BUTHS JTUYHOCTU
OO011ast 1 HEOpraHUYEeCcKask XUMHUS

Opraandeckasi XUMus

AHaJIIUTUYECKAS] XUMUS

. Ou3myeckas XUMHS

. Komnongnas xumus

. MaremaTtuka

. dus3nka

. BBenenue B uHGpOpMaIMOHHBIE TEXHOJIOTHUU

. [IpoGyeMbl yCTOMUHBOTO pa3BUTHS

. be3onacHoCTh KH3HEAEATCILHOCTH

. UmxeHnepHas u KoMnbloTepHas rpaduka

. [IpukiiagHas MexaHuka

. [Iporiecce! u anmapaTbl XMMHYECKOW TEXHOJIOTHH

. O0mas xuMUu4IecKkass TEXHOJIOTHS

. CuCTeMBI yIIpaBICHUSI XUMUKO-TEXHOJOTUUECKUMH TPOIIECCAMU
. MoaenupoBaHue XMMHUKO-TEXHOJIOTHUECKHUX MTPOIIECCOB

. dusuveckas KyiabTypa U COPT

. DIIEKTUBHBIE JUCITUTUTHHBI 110 (PU3UYECKON KYJIbTYPE U CIIOPTY

. JJabopaTopHBI# TPAKTUKYM IO OPraHUIECKON XUMUH

. UHCTpyMEeHTaIbHBIE METOMBI (PU3UKO-XMMHUYECKOTO aHajn3a B TEXHOJOTHUU DIEKTPOXUMHYECKUX

MIPOU3BOJICTB

MarepuanoBeieHue 1 3aliuTa OT KOPpO3uu

[IpoexTrpoBaHue MPOIIECCOB U aNapaTOB XUMUYECKONW TEXHOJIOTHU
TeopeTnueckas MEKTPOXUMUS

OCHOBBI IEKTPOXUMUYECKON TEXHOJIOTUH (JIEKTPOCUHTE3 U ralbBaHOTEXHUKA)
PecypcocOepesxenune u sxosiornyeckasi 6e30MacHOCTb AMEKTPOXUMHUYECKUX POU3BOICTB
OCHOBBI KBaHTOBOI XUMUU

MeTo bl MCccIe10BaHuUs B TEXHOJIOTHU AMEKTPOXUMUYECKUX MTPOLIECCOB
MeToap! 31EKTPOXUMHYECKUX NCCIEA0BAHUN

Koppo3us u 3amura Meramion

CoBpeMeHHbIE METO/Ibl KOPPO3UOHHBIX UCIIBITAHUN

DNEKTPOXUMHUYECKAs TEXHOJIOTUSI YUCThIX METAIIJIOB

OCHOBBI THJIPO3NIEKTPOMETAILTYPTHYECKON TEXHOJIOTUI

OCHOBBI TEXHOJIOTMA KOHBEPCUOHHBIX OKPHITHIA

Hemerannuueckue 3allUTHBIE TOKPBITUS

O6opynoBaHue A SACKTPOXUMHUUECKUX TEXHOJIOTUMA

Oo6opynoBanue miis npounsBojctea XUT

OyHKIMOHAIbHbBIE TaJIbBAHUYECKHE MOKPBITHS U TaIbBaHOIIIACTHKA

HoBble KOHCTpYKIIMOHHBIE MaTepUabl B TaIbBAHOTEXHUKE

[IpakTUKyM 110 JIEKTPOXUMUYECKUM IpOLECCaM

Hayunble nccienoBanus B TEXHOJIOTMH IEKTPOXUMUYECKUX TPOU3BOJICTB
VYueOHas npaKkTUKa: 03HAKOMUTEIbHAS IPAKTHKA

[IpousBoicTBEHHAs IPAKTHKA: TEXHOJIOTUYECKAS (IPOEKTHO-TEXHOJIOTUYECKAs) PaKTUKa
[IpousBoicTBEHHAs IPAaKTHKA: HAyYHO-HCCIeA0BaTeIbCcKas paboTa
[IpousBoicTBEHHAs IPAKTHKA: TPEIAUITIOMHAS! TPAKTHKA
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51.
52.
53.

[ToaroroBka K mpoiieype 3aliuThl U 3aI1Ta BBITYCKHON KBaIU(pUKAIMOHHON pabOThI
[lepeBoy HAYYHO-TEXHUYECKOW JIUTEPATYPHI
['paxkmaHckas 3amuTa B Ype3BbIYAHBIX CUTYALASX

Bxomsmux B OOIl mo HampaBimenuto moarotoBku «18.03.01 Xumuueckasi TeXHOJOTHs», TPOQPIIH
«TexHOJOrHs _3JIeKTPOXMMUYECKHX TPOM3BOJACTBY», BBHIIIOJIHEHBI B BHJE OTIECIBHBIX JOKYMEHTOB,

SIBIISTFOIIIUXCST HEOTheMIeMOi yacThio manuou OOIT.

10 METOAUYECKUE MATEPHUAJIBI 1O IMCIUIIVIMHAM, IPAKTUKAM U TTUA

Metonuyeckie mMatepuanbl 10 AUCUUILIMHAM, npakThukam u ['MA (mepedeHb QUCUMILIINH, MPAKTUK U
I'MA u3 yueGHOTO 1U1aHa):

NN RO =

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

WNHOCTpaHHBIN SA3bIK

Ucropus (Mctopus Poccuu, BceoOmias uctopust)
[IpaBoBeneHME

duocodus

OCHOBBI SKOHOMUKH U YIIPaBJICHUS IPOU3BOICTBOM
ConuanbHO-IICUX0JIOTUYECKUE OCHOBBI Pa3BUTHS JTUYHOCTU
OO011ast 1 HEOpraHUYEeCcKask XUMHUS

Opraandeckasi XUMus

AHaJIUTUYECKAS] XUMHUS

. ®usndeckas XUMHUS

. Kommonguas xumus

. MaTemaruka

. ®usuka

. BBenenue B mH(MOpMAIMOHHBIE TEXHOJIOTUH

. IIpo6nembl yCTOMYMBOTO pa3BUTHUS

. be3omacHOCTE KU3HEACITCIIFHOCTH

. UmxenepHas u KOMIbIOTEpHAs rpaduka

. IIpuknanHas mexaHuka

. IIpomiecchl 1 anmapaTbl XUMHUYECKON TEXHOJIOTHU

. O0mmas xuMuyecKas TeXHOJIOIUs

. CucreMspl yrpaBlIeHUs] XHUMHUKO-TEXHOJIOTHIECKAMHU MPOIIECCaMuU
. MoienupoBaHre XUMHKO-TEXHOJIOTHIECKUX MPOIECCOB

. duznueckas KyJIbTypa v CIOpPT

. DJIEKTUBHBIC TUCIUILTAHBI IO (PU3NYECKON KYJIbTYpPE U CIOPTY

. JJabopaTOpHBIi MPAKTUKYM IO OPTraHUYECKOW XUMUHU

. UacTpyMeHTanbHbIe METOIbI (DU3MKO-XMMHUYECKOTO aHajdu3a B TEXHOJOTHH JJICKTPOXUMHUYECKUX

MIPOU3BOJICTB

MarepuanoBesieHue U 3alUTa OT KOPPO3UU

[IpoexTrpoBaHue MPOLIECCOB U aNapaTOB XUMUYECKOW TEXHOJIOTHU
TeopeTnueckas MEKTPOXUMUS

OCHOBBI EKTPOXUMUYECKON TEXHOJIOTUH (JIEKTPOCUHTE3 U ralbBaHOTEXHUKA)
PecypcocOepesxenne u 3xosiornyeckasi 6e30MacHOCTb AMEKTPOXUMHUYECKUX TPOU3BOJICTB
OCHOBBI KBaHTOBOI XUMUU

MeTo/1pl Hcce10BaHus B TEXHOJIOTHU AIEKTPOXUMUYECKUX MTPOLIECCOB
MeToaps! 31EKTPOXUMHYECKUX NCCIEA0BAHUN

Koppo3us u 3amura Metamion

CoBpeMeHHbIE METO/Ibl KOPPOZUOHHBIX UCTIBITAHUN

DNEKTPOXUMHUYECKAs TEXHOJIOTUSI YUCThIX METAIIJIOB

OCHOBBI THJIPO3IEKTPOMETAIITYPTUYECKON TEXHOJIOTUI

OCHOBBI TEXHOJIOTMA KOHBEPCUOHHBIX OKPHITHIA

Hemerannuueckue 3allUTHBIE TOKPBITUS
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41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

O6opynoBaHue i AICKTPOXUMHUUECKUX TEXHOJIOTUMA

Ob6opynoBanue juist mpousBoacTsa XUT

@OyHKIMOHATBHBIEC TATbBAHMYECKUE MMOKPHITHSI U TAJIbBAHOTIACTHKA

HoBble KOHCTPYKIIMOHHBIE MaTepPHaJIbl B TAIbBAHOTEXHUKE

[IpakTUKyM I10 SIEKTPOXUMHUIECKUM IPOIIeCccam

Hay4Hble nccie[oBannst B TEXHOJIOTHH dJICKTPOXUMHUYECKUX TTPOU3BOJICTB

VY4eOHast mpakTUKa: 03HAKOMHUTEIIbHAS TIPAKTHKA

[Tpon3BoicTBEHHAS TPAKTHUKA: TEXHOJOTHYECKAs (ITPOEKTHO-TEXHOIOTHYECKast) MPaKTHKa
[Tpoun3BoicTBEHHAS TPAKTHUKA: HAYYHO-HCCIIEI0BATENbCKAs paboTa
[Tpon3BoicTBEHHAS TPAKTHKA: TPEIUTUIOMHAS TPAKTHUKA

[ToxroToBKa K Mponeaype 3allyuThl U 3aIIUATa BBITYCKHOW KBaTH(PHKAIIMOHHON pabOTHI
[lepeBoa HayYHO-TEXHUUYECKOW JTUTEPATYPHI

I'paxmaHckas 3amuTa B Ype3BbIUAHBIX CUTYAIHIX

Bxomsmux B OOIl mo HampaBimeHuto mnoAroToBkud «18.03.01 Xumuueckasi TEXHOJOrHs», TPOQPIIH

«TexH0JOrusl _3JEeKTPOXUMHUYECKHX IIPOU3BOACTB),

SIBIISTFOIIIUXCST HEOTheMuIeMoOit yacThio ganaou OOIT.

11 PABOYAS INTPOTPAMMA BOCIIMTAHUA

BBIIIOJIHCHBI B BHUAC OTACJIBHBIX JOKYMCHTOB,

Pabouass mporpamma Bocnutanus, Bxozsmas B OOIl nmo nampasnenuto noarotoBku «18.03.01
XuMuyeckasi TEXHOJOrus», Npopuisb «TexHoa0rus I1eKTPOXUMUYECKHX MPOU3BOACTBY, BBHIIIOJIHEHA B

BHJIE OTJEJIBHOTO JOKYMEHTA, ABJIAIOLIErocs HeoThemiieMol yacThto qanHoi OOIT.

12 KAJIEHJIAPHBIH IIJTAH BOCIIUTATEJIbHOM PABOTHI

Kanennmapusiii mian BocnuTatenbHOM paboThl, BXxoasamui B OOIl mo HampaBieHHUIO MOATOTOBKU
«18.03.01 Xumuueckasi TexHOJOTusi», Npopmwib «TexHOTOorus IJIeKTPOXMMHYECKHX NMPOU3BOICTBY,

BBITNIOJIHEH B BUJE OTAEIBHOIO JOKYMEHTA, SIBJISIOIIErocsl HeOThbeMiieMol yacTbio nanHoi OOII.

s JIOKYMEHT ITOATIMCAH _
HEKBAJIMOULIUPOBAHHON
SJIEKTPOHHOM IO AITMCHIO

@ Bnaneneu: ®unaros Cepreii Hukonaesuu

H.o. mpopexropa:Ciryx6a mpopekTopa 1o yuaeGHoM
pabote

HeiictButeneH: ¢ 26.03.2021 no 26.03.2022
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