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]_[e.m, AUCHHUIIIINHBI
HGJ’IBIO AUCHUIIIWHBI ABJISICTCS U3YYCHHUC ITPOLCCCOB, IPOTCKAIOIINX
B BOJAOPOAHLIX SJICKTPOXUMHYCCKNX OHCPIroyCTaHOBKAX, a TAKKC TCXHOJIOTNH

HU3TOTOBJICHHUA UX OTACIBHBIX 3JICMCHTOB.
33}13'{1/1 AUCHHUIIIIMHBI

c6op N aHanm3 VIHCbOpMaLl,VIOHHbIX OaHHbIX ANA NMPOEKTUPOBaHUA 3N1EKTPOXUMUNYECKUX
YCTAQHOBOK, TOMJINBHbIX 3JIEMEHTOB, YCTAHOBOK BO,CIOpO,CI,HOIZ OHEPIreTuKN N TEXHOJI0INN,

obpaboTka, 0606LEeHNE SKCNEPUMEHTaAsbHBIX AAHHbIX C UCMO/Ib30BAHUEM COBPEMEHHbIX
METO/0B aHaNM3a N BbIYUCIUTENBHON TEXHUKW;

MOAroTOBKa AaHHbIX A/1 COCTaBneHust 0630poB, aHHOTaLMK, cocTaBneHune pedepaToB
n 6ubnmorpacdumm No TeMaTUKe NPOBOANMbBIX UCCNEAOBAHUN;

opraHu3aumsi paboTbl ManbiX KONEKTUBOB UCMONHUTENEN;

NMpOBEAEHNE aHaM3a  3aTpaT W Pe3y/bTaToB AESTENbHOCTU  MPOM3BOACTBEHHbIX
rnoapasaeneHuii;

MOArOTOBKA MCXOAHbIX AaHHbIX Ans Bblbopa M 0BOCHOBAHWUS Hay4YHO-TEXHUYECKMX M
OpraHM3aUMOHHbIX PELIEHUA HA OCHOBE 3KOHOMMYECKOro aHasu3a;

pa3paboTka OMnepaTMBHbIX  MMaHOB  paboTbl  MEPBUYHLIX  MPOM3BOACTBEHHBIX
noapasAeneHu.

Hanagka, HacTpoVika, perynvMpoBKa W OnbiTHasi MNpoBepka 060pyAOBaHWUA  Ans
BOAOPOAHOM 3HEPreTMKM W TEXHONIOMMWM, 3SNEKTPONM3a, TOMMBHBIX 3/IEMEHTOB,
aKKyMYNSITOPOB, 3N1EKTPOXMMUYECKMX SHEPrOYCTaHOBOK;

npuemMKa n oCcBoeHME BBOANMOIO 060pYﬂ,OBaHVI$I;

COCTaBJ/1IEHNE 3asiBOK Ha 060pYﬂ.OBaHVIe N 3afacHble 4aCTu, NOAroToBKa TEXHUYECKON
AOOKYMEHTAUMUN Ha PEMOHT,

2. Mecto aucuunimubl B crpykrype OIIOII BO

CoracHo yueGHOMY iany aucuumuimHa « BomopoaHast s3HEpreTuka usyuaercs Ha 4Kypce
B 7 cemectpe. JlMCIUIUIMHA OTHOCUTCS K 0053aTEIbHON YacTH.
3.TpeboBaHus K pe3y1bTATAM OCBOCHHS

ConepxaHue THCHMILINHBI

[Iporiecc wu3yueHHUs AWCLUILUIMHBI HampaBieH Ha (OPMUPOBAHHME 3IIEMEHTOB CIEIYIOLIMX
koMmrereHIMit B cooTBercTBUM ¢ PI'OC BO u OIIOII BO no paHHOMY HaIlpaBJIEHHIO
MOATOTOBKH:

a) oowenpogheccuonanbrplx:
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3HaeT U MOKET IPUMEHATh Ha IIPAKTUKE COBPEMEHHBIE SKCIIEPUMEHTAJIbHBIE METOABI JIJ1S
YCTaHOBJIEHUS CTPYKTYpbl Heoprannueckux coeaunenunit (I1IKC — 3.1);

Crnioco6eH oCyIIeCTBIATh HAIPABICHHBIM CHHTE3 HEOPTAHUYECKUX M OPraHMYECKHX
COEIMHEHUH 110 3a/1aHuIo crieruanucta 6osee Beicokor kBanmupukanuu (ITIKC — 4.1);
[IpumeHnsieT B cBO€l 1€ATENbHOCTH HOPMATUBHO-IIPABOBBIE JOKYMEHTHI, COJIEpIKallIie
CaHUTAPHO-TUTMEHUYECKUE TPeOOBAHUS K 00pa30BaTEIbHOMY IIPOLIECCY U HOPMbI 0€3011aCHOCTH
xu3Hu (IIKC — 2.3).

B pe3ynbTaTe 0cBOEHMS y4ebHON ANCLMUMNNHBI 06YYatoOLWMECS AOSKHbI
AEMOHCTPUPOBATL Creaytowmne pesynbTatbl 06pa3oBaHnS:
3HaThb:

06LLMe 3aKOHOMEPHOCTM XMMUYECKUX MPOLIECCOB, 3/TIEMEHTbI XMMUYECKOM
TEPMOANHAMUKN U XMMUYECKON KMHETUKM, afICOPOLIMOHHBIE NPOLIECCHI, OCHOBHbIE
CBOWCTBa pacTBOPOB, OCHOBbI YYEHUS O KATasIU3E;

OCHOBHbIE KOMTMOHEHTbI 1 MOKa3aTeny KauyecTBa NpUPOAHbIX BOA, BIUSHUE NpUMecel B
BoZA€e Ha PaboTy 3MEKTPOXMMUYECKUX SHEPrOYCTaHOBOK, OCHOBHbIE (DU3NKO-XUMUYECKME
METO/Ibl OUMCTKM BOAbI;

TEOPUIO INTIEKTPOJZIUTOB, OCHOBHbIE 3aKOHbI 3J'IeKTpOXVIMVI‘-IeCKOI\/JI TEPMOANHAMUKMU,
3aKOHbI XMMUYECKON U 3ﬂeKTpOXMMMHeCKOVI KWUHETUKHN,

0COBEHHOCTM U XapaKTEPUCTUKM CMOCOBOB NOMYYEHNS] BOAOPOAA B LLENOYHbIX,
TBEPAOMONMMEPHBIX U BbICOKOTEMMNEPATYPHbIX 31EKTPOSIM3EpaXx, TEXHUKO-
3KOHOMMYECKOE CPABHEHME Pa3sIMYHbIX CMOCOB0B XpaHEHMsI U TpaHCMopTa BOAOPOA],
MCMO/Ib30BaHME BOAOPOAA B SHEPTrETUKE;

OCHOBHbIE XapaKTEPUCTUKN N 3aKOHOMEPHOCTU KOPPO3NOHHbIX MNMpoueccoB, NMyTu
npeaoTBpalieHnda Kopposnmn B BOD,OpOD,HOVI 7 31'IeKTp0XVIMVI‘-IeCKOl7l JHEPreTuKe,

NnapaMeTpbl U HpO6ﬂ€MbI SNEKTPOXUMUNYECKUNX SHEPTrOYCTAaHOBOK N UX NMOACUCTEM,
3aKOHbl U METOAbI ONTUMUN3aALUUN SNTEKTPOXUMNHECKUX MPOLLECCOB U SHEProyCTaHOBOK;

OCHOBHblIE€ 3aKOHOMEPHOCTN TEPMOANHAMUKN U KUHETUKN MNMPOLECCOB B XMMNYECKNX
MCTOYHUKAX TOKaQ, KﬂaCCVId)MKaLl,MlO M NMapaMeTpbl NEPBUYHbBLIX, BTOPUYHBLIX U TOMJIMBHbIX
SJ1IEMEHTOB,

YMeTb:

NpOBOAUTb TEPMOJIMHAMUYECKNE PacYETbl XMMUYECKMX MPOLIECCOB, ONPeAensiTh
YCNOBWUSI CAMOMPOU3BOJIbHOO NMPOTEKAHUSI XMMUYECKUX NMPOLIECCOB, BNaAeTb
NHTEpnpeTaumein ¢hasoBbiX AMarpaMM, paccunTbIiBaTb NAPAMETPbl (POTOXMMNYECKUX
MpOLIECCOB;


https://pandia.ru/text/category/uchebnie_distciplini/

OLIEHMBATb COCTaB, CBOWCTBA M TEXHOMNOMMYECKNE NoKa3aTe M NPUPOAHOM BObI,
CNocobbl OUNCTKKU BOAbI;

NpoBOAMTL pacyeThl noTeHuuana anektpoaos I u II poaa, pacyetsl

3/C ranbBaHMYeCcKOW LIenn, pacyeTbl, pacCUNTbIBATb PEXUMbI /11 HAHECEHUS
ra/lbBaHUYECKUX MOKPbITUI, NPOBOANTb pacyeTbl Mo AUddDY3NOHHON KUHETUKE,
paccyMTbIiBaTb U aHANIM3MPOBaTbL MEXaHU3Mbl BblAeNeHNs BOAOPOAa;

NpoBOANTb MaTepuasnbHble, TEMMOBbLIE, MTMAPABINYECKNE PACUYETbI 3/TIEKTPONN3EPOB
BO/bl, MPOBOANTb PACY€ETbl M aHann3 No ONTUMM3aLMKN SKCNTyaTaLUMOHHbIX NapaMeTpoB
YCTaQHOBOK NMPOM3BOACTBA BOOPO/JA, U3MEPATb OCHOBHbIE NapaMeTpPbl YCTAHOBOK
3NEeKTPONn3a BOAbI;

NnpoBOANTb TepMO,EI,VIHaMVILIeCKVIl‘/JI aHa/In3 TIEKTPOXUMUHECKNX SHEPIOYCTaHOBOK
pa3nn4HoOro Tmna,

COCTaBNATb MaTeMaTUUYECKME MOAENN U NPOBOAUTb ONTUMU3ALIMOHHBIE PACUETHI
3/1EMEHTOB, 6aTapei, reHepaToOPOB U 3NIEKTPOXMMUYECKUX SHEPrOYCTaHOBOK;

NpoBOANTb PacCyeTbl, aHa/In3 N OLUEHKY 3KOJIOTMYECKUX CUCTEM;,

NpOM3BOAUTL BbIGOP METOAOB N PEXMMOB OUMCTKM aTMOChepbI U rnapocdepsl;

NPOBOAUTbL PacyeTbl, aHaIM3 KOPPO3MOHHBIX MPOLIECCOB M NMPOM3BOAUTbL BbI6OP
Croco60B 3allMTbl METANINIOB OT XMMUYECKOW U 3NEKTPOXMMMUYECKON KOPPO3uK B
BOAOPOAHOMN U 3NEKTPOXUMUYECKON SHEPreETUKE;

NMpPOBOANTb INTIEKTPOXUMUYECKMNE UCCNIEAOBAHUA U aHATNU3 XapPaKTEPUCTUK 3JIEKTPOAOB,
TOMJINBHbIX 3/1EMEHTOB N 3/TIEKTPOJIU3HLIX AYEEK;

npoBOANTb NCCNEQOBAHUA (bVI3VIKO-XVIMVI‘-IeCKVIX nokasaTtenen pacTBOpPOB 3JIEKTPOJINTOB,
BOAHbLIX U ra30BbIX TEXHOJIOMMYECKUX CpeAN, UCCIEAOBAHNA COCTaBa U CTPYKTYPbI
SN1EKTPOAOB U IN1EKTPOJSIUTOB,

NPOBOAUTL U3MEPEHMS M OLIEHKY BOMIbTAMMEPHBIX, Pa3psiAHbIX XapaKTEPUCTUK
NEePBUYHBIX U TOM/IMBHBIX 3/IEMEHTOB, Pa3psAHbIX U 3apsAAHbBIX XapaKTEPUCTUK
aKKyMynsTOpOB;

NnpoBOANTDb TepMOﬂ,MHaMMHECKMﬁ, KMHeTMHeCKMVI, MaTepmaanbM pacyeTbl U aHAJIN3
NMapaMeTpPOB NEPBUYHBLIX, BTOPUYHbLIX XUMNYECKNX UCTOYHUKOB TOKa, TOMJIMBHbIX
SJ1IEMEHTOB.

Bnapetb:
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METOAaMM pacyeTa TEPMOANHAMUYECKMX NAPaMETPOB XMMUYECKOIO,
(PU3MKOXMMNYECKOTO U 3NEKTPOXMMMYECKOIO NPOLIECCOB, METOAMKAMU PaCUETa,
aHan13a v perympoBaHnst CNOXHbIX XMMUYECKUX PEAKLINNA;

METOAAMM XMMMUYECKOro aHanm3a, MeTo4aMn BOAOMNOArOTOBKM C NPUMEHEHNEM
TEXHOIOMMW 1 annapaTypbl COBPEMEHHON XMMBOAOOYUCTKM;

METOAMKAMM pacyeTa TEPMOAMHAMUYECKUX N KUHETUYECKUX NMapaMeTPOB
3NEKTPOXMMMYECKMX MPOLIECCOB, METOAMKAMM pacyeTa, aHannsa u perynnpoBaHus
3/1EKTPOXMMMYECKOrO U ANGEDY3MOHHOIO NepeHanpsiXKeHNs! NEKTPOXUMUYECKUX
MpoLLeCCoB;

METOANKON NMpoBeAeHMss MaTepUanbHOro, TEMIOBOrO U MMAPaBINYECKOro pacyera
3/1EKTPONN3EPOB BOAbl, METOAMKON NpoBeaAeHUs 6anaHCHOro pacyeTa reHepartopa
BOAOPOAA ANA CrNAXKUBaHWUS MUKOBbIX HArpy30K, METOAMKONM NPOBEAEHNS pacyeTa
6aTapen 3NeKTPONM3HbIX 3/IEMEHTOB PA3/IMYHOM NPOVU3BOAUTENILHOCTM Ha OCHOBE
PA3/INYHBIX SNEKTPOXUMUYECKMX FPYMM, METOAMKON NPOBEAEHMSI ONTUMMU3ALINN
3KCNNYaTaLMOHHBIX M KOHCTPYKTUBHbIX NMapaMeTpoB CUCTEM NPOM3BOACTBA BOAOPOAa;

METOAAMM XMMMYECKOro aHanusa aTMocdepsbl 1 ruapocdepsl, NpobnemMaTnkon
3KOJIOMMYECKON 3aLLUTbI OKPYXKatoLLEN cpefibl;

METOAMKAMM pacyeTa, aHanmn3a KOPPO3MOHHbIX NMPOLECCOB MPU KOHKPETHbIX
TEXHOSIOMMYECKUX YCNOBUSX, NPobnemMaTKoi Bbibopa cnocoboB 3aluThl METASNIOB OT
XMMUYECKON U 3NEKTPOXUMUYECKON KOPPO3UM B BOAOPOAHOM U 3NEKTPOXUMUYECKON
SHEpreTuke;

METOANKAMWN CPaBHUTESIbHOIMO TEPMOANHAMUNYECKOIO aHasIn3a 3JIEKTPOXNMNUYHECKUNX
SHEProyCrtaHOBOK, COCTaBJIEHUA 0606LLEHHBIX TEXHONOMMYECKUX CXEM
INEKTPOXUMNYECKUX SHEPIrOYCTAHOBOK U UX KOMIMOHEHTOB, METOAaMWN ONMTUMKN3aUNN
INEKTPOXUMNYECKUX SHEPIrOYCTAHOBOK U UX Y3/10B, METOAaMU pa3pa60TKV| NMPOEKTOB
INEKTPOXUMNYECKUX SHEPIrOYCTAHOBOK AJ1A Ppa3/INyHbIX YCﬂOBMVI CbYHKLI,MOHMpOBaHVIﬂ;

METOANKOW INEKTPOXUMNYECKUX MCCﬂeD,OBaHMVI, O6pa6OTKVI pe3ynibTaToOB N OLEHKU
NnorpeLwHoCcTn M3MepeHl/Il7I XapaKTEPUCTUK 3JIEKTPOAOB, TOMTMBHbIX 3/1IEMEHTOB U
SN1EKTPOJIN3HbIX AYEEK,

METOANKOW NpOBEAEHUA MCCﬂEﬂ,OBaHMﬁ, 06pa6OTKVI pEe3yNibTaTOB N aHAJIN3a (bM3MKO-
XMMUYECKUX MOKa3aTenen 1 coctaBa u CTPYKTYpPbl 31EKTPOAOB, paCTBOpPOB
SN1EKTPOJINTOB, BOAHbIX U ra30BbIX TEXHOJIOTMYECKUX CPEA,

METOAMKAMWN NPOBEAEHMSI U3MEPEHMIN N aHaNn3a BOSIbTAMMNEPHbIX, Pa3psaaHbIX
XapPaKTEPUCTMK NEPBUYHBIX M TOM/IMBHbIX 3/1IEMEHTOB, pa3psaHbIX 1 3apsaaHbIX
XapaKTEPUCTUK aKKyMY/IITOPOB;



METoAaMN TEPMOANHAMUNYECKOIO0, KNHETUYECKOIo, MaTepPmMasZibHOro pacye€Ta, aHasin3a "
ONTUMN3aL N NapaMETPOB NEPBUYHbIX, BTOPUYHbIX XMMNYECKNX MCTOYHUKOB TOKa,

TOMJIMBHbIX 3J1EMEHTOB,

4. Coaep:xkaHne U CTPYKTYpPa IMCUHMILIUHBI

Tabauya 1. Cooeporcanue oucyuniunbl

Ne | HammenoBanmue pazaena Coneprxanue pazzena Dopmbl
TEKYIIETO
KOHTPOJIS

1 YO,
OcCHOBHbBIE TEPMUHBI, TecTrposatue,
onpejieNieHus U K%HHOKBHYM’
TTOHSATHUS. il

2 OO0mIre BOTPOCHI SJEKTPOIIH3a BOABI Brmb VO,
OcHoBHBIE DH3HKO- AJIEKTPOJIU3EPOB BOJIBI TECTUPOBAHUE,
XUMHUYECKHE CBOMCTBA K%HHOKBHYM’
BOJIOPOJIA. il

3 WNuTencudukanus menoqHoro ekrpoiusza | YO,
[llenounoii onektpomus | BODI DNEKTPOIU3EPHI BOJIbI C TBEPIBIM TECTUPOBaHUE,
BOJIBL MOJIMMEPHBIM 3JIEKTPOJIUTOM KOJUIOKBUYM,

13

4 BricokoTemnepaTypHbie YO,

BOmpOCH IKCILTYATAIHH 3neKTpongHq6ec1<ne SHEProyCTaHOBKH. TECTHUPOBaHUE,
YIEKTPOJIH3HBIX Hpyrue cnocoObl TPOU3BOICTBA BOJOPOIA. KO3J'IJ'IOKBI/IYM,
YCTaHOBOK. A

5 YO,

TonnuBHBIE S7IEMEHTHI TecTUpOBaHHC,
Hpyrue cnocoOsbl K%HHOKBHYM’
MIPOU3BOJICTBA B A
BOJIOPOJIA. 0JIOPOJIHBIE TOTLJIMBHBIE JIEMEHTHI C

TBEPAO-TIOTUMEPHBIM JIEKTPOIUTOM

(TIID).

6 TonuuBHBIE 37IEMEHTHl. XUMHYECKHE YO,
NoHOOGMEHHBIE II/\I/([ZTO‘éHI/IKI/I T](;Ka ; TECTUPOBAHUE,
MemOparsl i T eMOpanbl. Buabl meMOpan KOJUUIOKBUYM,

Marepuainsl Juisi XpaHEHUsI BOJIOPOIa 13

XpaHeHue BoIopoaa




Tabnuya 2. Obwas mpydoemkocms OUCYunIuHsl cocmasisem 3 3auemuwix eounuy (108 uacos )

Bun paboTst Kon-Bo
4acoB
(4cemectp)
OO6mast Tpy10€MKOCTh 108
KownrakrtHas paboTa 42
Jlexuu (JI) 14
JlabopaTtopusie 3ansatus (JI3) -
[IpaxTnueckue 3anstus (113) 28
CamocrositensHas pabora: 57
CamocTrosTensHOE H3yUeHUE Pa3/IeiioB 37
CamomnoaroroBka (mpopaboTKa W MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u | 20
Marepuaia yaieOHUKOB M y4eOHBIX TOCOOUM, MMOATOTOBKA K JIA0OPATOPHBIM
3aHSTHSIM, KOJUIOKBHYMaM, PyOS)KHOMY KOHTPOJIIO | T.]1.)
[ToaroroBka u cnaya 3K3aMeHa 9

Tabnuya 3. Jlekyuonnvle 3ausamusi
No Tema
1 1.OCHOBHbIE TEPMUHbI, OMPEAESIEHUS U [TOHITUS .

Crniocobbl MpoM3BOACTBA BOAOPOAA: KMCIIOPOAHas U NAapoKUCIIOpoAHas
KOHBEPCUS KOHBEPCUS MPUPOAHOro rasa, noslydeHne Boaopoaa C
MOMOLLIO YI/Isl, XMMUYECKME U SNTEKTPOXMMUYECKME LMKITbI, ApYyrue
Crnocobbl NPON3BOACTBA BOAOPOAA. MecTo 31eKTPOXMMUYECKOrO
crnocoba Npon3BOACTBA BOAOPOAA B CXEME MPOM3BOACTBA BoAOpOAa.

2. OCHOBHbIE OUBUKO-XUMUYECKME CBOMCTBA BOA0DOAA.

®U3MKO-XMMUYECKME CBOWCTBA Boaopoaa M kucnopoaa. OpToBoaopoa
1 napaBogopoa. M3oTonbl Boaopoaa. OCHOBHbIE CBOMCTBA NpOTUS,
AENTEPUS U TPUTUS.

3. OblLme BOpOChl 3/IEKTPO/IN3A BOAbI.

TepMoanHaMuMKa npouecca 3/1eKTponu3a Boabl. TeopeTnyeckoe
HanpsbkeHne pasnoxeHus. YpasHeHne HepHcta. CKOpocTb
3NEKTPOXMMMYECKUX peaKkuuii. MNepeHanpsiXkeHne BblaeNeHNs
BOAOpOAA U Kncnopoga. MexaHm3Mbl aHOAHOIO BblAENEHUS KUCIopoaa
N KaToAHOro BblaeneHns sogopoaa. KonmyectBeHHble COOTHOLLEHNS
npwv 3neKTponuse Boabl. TennoBon 6anaHc 3N1eKTPOSIM3HON SUYENKK
HanpspkeHne Ha 3N1eKTPOXMMUYECKOMN SYENKE.

4. BuAbl 3/1EKTPO/IN3EPOB BO/bI

Buabl aneKTponnsepoB. JHepreTuyeckne 3arpaTthbl Ha

NpoM3BOACTBO BOAOPOAA. TEXHUKO-3KOHOMUYECKNE XapaKTEPUCTUKM
3/1eKTPONn3epoB

5. UlesnoyHov 3/1eKTposinz Boasb!
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OcobeHHOCTM MacconepeHoca B LETOYHOM 3NEKTPONN3HOM
3NEKTPOXMMMYECKON rpynne. PacyeT MOHHLIX M MONEKYISPHbIX
NOTOKOB. MCNonb30BaHME 3/IEMEHTOB TEPMOAMHAMUKM HEOBPATUMbIX
npoueccoB. OCO6EHHOCTM NaAEHMSI HANPSXKEHUS B SSMENKE LLIENIOYHOMO
anekTponusa. Katannsatopbl KaTOAHOro BblAENEHMSI BOAOpOAa U
aHOZIHOrO BblAENEHMS K1cnopoaa.

6. IHTEHCU@UKALMNS LLIEI0YHOIO 3/IEKTPO/IN3E BOAbI

BnusiHne akcnnyaTauMoHHbIX hakTopoB ( TeMnepaTypsbl, NIOTHOCTM
TOKa M AABNEHUS) Ha BOMbT-aMMEPHYIO XapaKTEPUCTUKY.
XapaKTEPUCTUKN NPOMbILLSIEHHBbIX YCTaHOBOK.

/. IEKTPOSINZEDLI BOAbI C TBEDALIM [10/IMMEPHBLIM IETPOSTUTOM

TBepaononnMepHbIN 31eKTponn3 Boabl. KaTMoHOOBMeHHbIE MeMBpaHbI
N X PU3NKO —XMMUYECKME XapaKTEPUCTUKKN. Moaenb nepeHoca
NpoTOHa B Habyxwwen MembpaHe. OCO6EHHOCTM NonsipM3aumm Ha
rpaHuLe KaTanmn3aTop — TBEPAONOAMMEPHbIN 3NeKTPONnUT. MeMbpaHHO
—3M1EeKTPOAHbIE 6110KM.

8.Bornpock! IKCr/1yarauymu 3/1EKTDO/IUIHBIX VCTaHOBOK.

CpaBHUTENbHbIE TEXHOIOMMYECKME CXEMbI MPOM3BOACTBA BOAOPOAA U
Kucnopoaa Beaywmx ¢pupm. MNMpurotoBieHne nuTatoLLen Boabl U
OUMCTKA 3neKkTponmTa. OUMCTKa U OcyllKa ra3oB. KOHTPOsb 1
aBTOMaTM3aUms NpoLecca 3MeKTposm3a.

9. BbICOKOTEMNEPATYPHBI E3/IEKTDOXUMUNYECKNE SHEPIOYCTAHOBKM. .

HanpsixkeHne Ha siyelike. MpobneMa co3aaHns BbICOKOTEMMEPATYpPHOM
KepaMmyeckol neperopoaku. TennoBblaAeneHne B CUCTEME.
OCO6EHHOCTV OKCMAHBIX MaTepManoB Ans aHOAO0B. BO3MOXHOCTH
1CMOJIb30BaHNE METANININYECKOr0 HUKENS U KobanbTa B KauecTBe
KaToZHOro MaTepuana. MnaHapHble U TpybUaTbie SNIEMEHTHI.
TexHONorns HaHeCEHMS 3NEKTPOSIUTA Ha NOPUCTbIN SNIEKTPOA.

10. [lpyrme criocobel ripon3BoACTBa BOAOPOAA.

KoHBepcusi yrneBoaopoaoB. PaBHOBECHbLIN COCTaBa M TEMI0BOW
3chdekT NapoBoASHON KOHBEPCUM MeTaHa. PacyeT paBHOBECHOMO
COCTaBa «peakuun caura». Katanvsatopbl NapoBOASHOW KOHBEPCUU
MeTaHa. TepMOo3eKTPOXUMUYECKNE LIMKIbI. DU3MYEcKkme Cnocobbl
NPOM3BOACTBA BOAOPOAA.

11. Tor/iMBHBIE 3/IEMEHTHI
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Obwue ceeageHunsi, NpuHUMN paboTbl 1 K14 TOMIMBHbLIX 3/1EMEHTOB.
Knaccndukaumns TONAMBHbIX 31eMeHTOB. BoagHO-LENoYHbIE TONNBHbIE
3N1eMeHTbl. [NpuHuMnuanbHas cxeMa BOAHO-LENOYHOro TOM/IMBHOIO
3/1eMeHTa. BonbT-aMnepHbie 1 NONSPU3aLMOHHbIE XapaKTEPUCTUKN.
SnemeHTHas 6asza. TonnueHble anemMeHTbl ¢ TI2 ¢ NpsiMbIM
oKMCneHneM cnnptoB. ®ochOPHOKUCIbIE TOMIMBHBIE 3NIEMEHTDI.
PacnnaBHO-kapbaHaTHbIE TOM/IMBHbIE 3/IEMEHTHI.

12. BoaopoaHbIe TOM/IMBHBIE 3/IEMEHTHI C TBEDAO-M0/IUMEDHBIM
anexkrpomtom (T113).

MpoToHNpoBOASALME MOHOOOMEHHbIE MeMbpaHbl. MpuHUMNuanbHas
CXeMa TOMIMBHOIO 3n1eMeHTa ¢ TI13. DneKTpoKaTaauTUYECKUiA ClIon.
Hocutenu anekTpokatanutuyeckoro cnos. MNpobnema cHmxeHns
3ak/1aaku aparMeTannoB. Ma3oanddy3noHHbIV cnoi. bunonsipHble
nnacTuHbl. MaTeMaTuyeckas Moaesnb MacconepeHoca B 30He
BO3AYyLUHOro 351ekTpoda T2. 3aBUCMMOCTb MIIOTHOCTU TOKa OT
reoMeTpuu KaHana. PacnpegeneHune naoTHOCTU TOKa OT MOPUCTOCTK
ra3oangdy3noHHOro cnosl.

13. Crocobbl XpaHeHS BoOAOPOAa

Crnocobbl XpaHeHWsl U TpaHcnopTa BOAOPOoAa. TEXHUKO-3KOHOMUYECKOE
CpaBHEHMWE PasnnyHbIX CNOCO60B XPaHEHWS M TPaHCMopTa :
ra3o06ansioHHOro, B XXWAKOM BUAE, XPAHEHME B rMapuaax MeTassioB 1
Ap. 9P hEKTUBHOCTb XpaHEHUSI CKATOrO BOAOPOAA NP PasinyHbIX
AaBNeHUsX. JHepro3aTpaTbl Ha KOMNpUMUpoBaHUe. PaboTa
aavMabaTnyeckoro cxatusi Bogopoaa. Knaccudmkaums KOHTEMHEpPOB
AN XpaHeHWsi BOAOPOAA noa AaBneHveM. KpynHoMacluTabHoe,
reonorMyeckoe XpaHeHne Boaopoaa.

14. XpaHeHne BoAopoaa B HOCUTESX

XpaHeHue Bogopoaa B ruapuaax. AnaHTtel (anoMoruapuasl).
bopornaruabl. AMnapl.

fmapuabl MeTannos, CNasoB, UHTEpMeTaNINAoB. Naeanm3mpoBaHHble
N30TepMbl peakuun, kpmeble BaHT MNodda, PCT avarpamMmel npoueccos
aacopbums-gecopbumsa sogopoaa. Knaccudmkaums n npuMepsl
CM/1aBOB — HAKOMUTENEW BOAOpOAa.

15. XpaHeHue xuaKkoro B040poaa

16. Hcriosib30BaHne BOAOPOAA B S3HEPreTUKE

CrnaxkvBaHve NMKOBbIX Harpy3okK B 3Heprocucteme. Micnonb3oBaHue
APYTUX 3NEKTPOXUMUYECKUX CUCTEM B HEAENBHOM N CE30HHOM
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npoLecce BblpaBHMBAHUSI HArpy3Ku.

DHEeproTexHoNorMyeckmne KOMMIeKCbl Ha OCHOBE BoAOpoAa.
MpuHUMNUanbHas cxema aToMHO-BOAOPOAHOrO 3Heproboka.
CpaBHUTENbHbIE XapakTepUCTUKK 'Y nNpu UCNONb30BaHWN B KauecTBe
TOM/IMBa BOAOPOAA W CTaHAAPTHOrO YrieBoaopoaa.

17. Vcriosib30BaHmne BoAOPOAa B APYIuX OTPAC/IAX [IPOMBbILL/IEHHOCTU
AKKYMYNMpOBaHWE 3HEPTrMM BO30OHOBNSIEMBbIX MCTOYHUKOB. Bogopon
Ha TpaHcnopTe. 3anpaBoYHble BOAOPOAHbIE CTaHUMK. Micnonb3oBaHne
BOAOPOAA B MOMYNPOBOAHNKOBON METANNYPrMYECKON U CTEKOILHOW
NPOMBbILLIEHHOCTHU.

Tabauya 5. JlabopamopHvie pabomsi MPOTrPpaMMoOii He MPELyCMOTPEHbI

HpaKTquCKI/Ie 3aHATHUSA.

Ne
Pacuet TEPMOANHAMUYECKMNX NMAapaMETPOB 3NEKTPOXUMUYECKUX CUCTEM Pas/IN4YHOIo
TUNa.

1
OI'ITMMVI3aLl,VIFI 3KCrnyaTaunMOoHHbIX NapaMeTPOB 3JIEKTPOJIN3EPOB.

2
MaTepuanbHbIi pacyeT 3NEKTPOSIM3HBIX YCTAaHOBOK Pas/IMyHOM
npon3BoANTE/NIbHOCTH.

3
I'IpOBep,eHme TEMNMOBOro U rmapaB/IMHECKOro paCcyeTa 3J1IEKTPOIN3EpPa.

4
Pacuet NnapaMeTpoB FM6pM[1HbIX INEKTPOXUMNYECKUX CUCTEM Ha OCHOBE TOIMJTIMBHbIX
9J1IEMEHTOB, 3JIEKTPOJZIN3EPOB U METANNOIrMAPUAHLIX CUCTEM XpPaHEHUA.

5
Pacuet NMnapaMeTPOB KOHBEPCUOHHBLIX YCTAHOBOK.

6

Pacuet TEPMOANHAMUNYECKUX MapaMETPOB ITIEKTPOXNMNYECKNX CUCTEM Pa3J/IN4HOIo
THnNa.
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OnTMMM3aLMS SKCNTyaTaLMOHHBIX NMapaMeTPOB 3NEKTPONN3EPOB.

MaTepuanbHbI pacyeT 3NEKTPONN3HBIX YCTAHOBOK pa3fiMyHON
Npou3BOAUTENBHOCTW.

Tabauya 6. Camocmosmenvhoe uzyuenue pazoeios OUCYUNJIUHbL:

BOHpOCH, BBIHOCHUMBIC Ha CAMOCTOATCIILHOC N3YUYCHUC.

3HepFeTVI‘-IeCKVIe N KannTalibHbl€ 3aTpaTbl AN OXKMXKEHNA BOAOPOAA. CpaBHeHme
LUKITOB OXKUXKEHUS.

MprMepbl 0TeYECTBEHHbIX OXMXKUTENbHbLIX YCTaHOBOK.

TpeboBaHusa K pe3epByapaM ANa XpaHeHus Boaopoaa. MoTepu Ha ucnapeHue.

MyTn nHTeHcudbmkauun wenodHoro cnocoba. Hoeast anemMeHTHas 6asa LWeno4Horo
3/1eKTponu3a.

Mpobnema co3paHus avadparmbl, aHOAOB U KaTOAOB.

5. OuneHoYHble MaTepHaJbl VISl TEKYIIero W PYOeKHOr0 KOHTPOJIS YCIIEBAeMOCTH M
NMPOMEXKYTOYHOM aTTeCTAMHU

Texymuii KOHTPOJIb YCIIEBAEMOCTH CTYJIEHTOB OCYIIECTBIISICTCS B COOTBETCTBHH C OaJUTbHO-
perTuHroBoi cucremoit arrecranuu oOydarommxcs mo OIIOII BO KBI'Y. Csenenuss 06
OpraHu3aIuy padoThI MO ATOW CUCTEME ITPUBEICHBI B TAOIHUIIE.

Makc. 6amn
Ne KonTtponbsHbie MeponpUsITHS
(pacmipen.)
1 cemectp
1 | [locemenue 3anaTuii 10 (3+3+4)
2 | KomnokBuym 18 (6+6+6)
3 | TectupoBaHue 18 (6+6+6)
4 3amuTa 1a00paTOPHBIX PaOOT M BBHITIOJHEHUE PACYETHOM 24(8+8+8)
paboThI
Hroro 70
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Bonpocel K 3K3aMeHy
Knaccndukauyma Bo3o0b6HOBAAEMbIX MCTOYHUKOB 3Heprnn. Mogenob notpebHoOCTH

obuwectBa B aHepruu. NMoteHumnan BUI, apPeKTUBHOCTb MCNOIb30BAHUA PA3/INYHbIX
nx supos. CpaBHeHUe XxapakTepuctuk BMI n HNS.

HayyHble npuHUMNbl ncnonb3oBaHMA BW3: aHanui, BpemeHHble
XapaKTEPUCTUKM, KAYEeCTBO, KOMM/IEKCHbIN NOAXOA K NIAaHUPOBAHUIO SHEPreTUKN.
TexHUYecKune, CoLManbHO-3KOHOMUYECKME U IKOSTIOTUYEcKme npobiembl
ncnonb3osaHma BMI.

ConHeyHoe M3/1ly4eHMe N ero XxapakTepuctTukn. Ob61acTM CONHEYHOrO CNeKTpa.
Mpamble Ny4n n paccesiHHoe usnydeHme. O6ay4eHHOCTb. [TapHMKOBbIN 3ddEeKT.
Mpubopbl A4NA N3IMEPEHMUA NYYUCTbIX MOTOKOB.

HarpeBaHue BoApbl CONTHEYHbIM U31y4eHneM. TUMNbl COTHEYHbIX HarpeBaTenen.
OTKpbITble HarpesaTesin. YepHble pe3epByapsbl. [IpOTOYHbIE HarpeBaTenw.
CeneKTnBHble NOBEPXHOCTU. BaKyyMMUPOBaAHHbIE MPUEMHUKMN.

Noporpesatenn BO3ayxa, UCNO/b3ylOLWMe COTHEYHYIO SHeprunio. CylwmnabHble
Kamepbl. CoONHEYHble OTONUTE/IbHbIE CUCTEMBI (MAaCCMBHbIE M aKTUBHbIE). COTHEYHbIE
npyAaol.

ConHeYyHas aHeprua ana oxnarkaeHmns sosayxa. A6copbLMOHHbIE X0104UNbHbIE
ycTaHoBKU. KoadpdumumeHT TennoncnonbsoBanma. OnpecHeHme BOAbI.
KOHUeHTpaTopbl CONHEYHOW 3Hepruun. [apabonnyecknii BOTHYTbIN
KOHUeHTpaTop. CoNHeYHble CUCTeMbl 1A NONYYEHUA SNEKTPOIHEPIUM.
PaccpenoToYeHHbIE KONNEKTOPY COMHEYHble HallHW.

doToanekTpuyeckana reHepauma. PoToaNemMeHTbl U UX XapPaKTEPUCTUKN.
«DNEeKTPOHHbIN ras». PaboTa BbixoAa 3/1eKTPOHOB. [MPOBOAHMKM N NONYNPOBOAHUKW.
BonbTamnepHble XxapaKTepUCTUKn n teopetmdeckmn KMNAO kpemHmneson 6atapen.

TexHUKo-aKoOHOMMUYecKMe npobaembl co3ganma CIC pa3nnyHbix TMNOB: HITI,
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

H®3, OPI3, Kd3. Ux cpaBHeHMe ¢ TIC. IKo0rM4eckne nocaencTema co3gaHma
CaC.

BeTpoaHepreTuka. Betep un ero xapakrepuctnku. Cuna setpa. OnpegenexHuve
cpeaHen cKkopocTu BeTpa. Knaccmdurkauma BeTpoyCTaHOBOK. BeTpoaHepreTuyeckum
KagacTp.

OcHoBbl Teopun BIY. Tpu 3akoHa aspoauHaMMKK. Pacnonaraemas
MOLLHOCTb BeTpoKoneca. KoapodunumeHT mowHocTn. KoadPuuneHT TopmoKkeHuaA
noToKa. Harpyska Ha BeTpokoneco. Jlobosoe aasneHune. KoapodnuneHT nobosoro
Aasnenua. Kpytawmim momeHT. KoadpPpurumeHT KpyTALLEro MOMEHTA.

Pexxumbl pabotbl BeTpokoneca. Knaccudwukaums BIY. TexHMKO-
3KOHOMMYecKoe 0bocHoBaHMe napameTpoB BIC. dkonormyeckne npobaemsl
BeTpO3HepreTukn. Betponapk « Kyankoso».

fmapoaHepretTnka. Manblie N3C. M'MaposHepreTUYecKnii NoTeHymnan
KanuHuHrpaackomn obnactu.

OCHOBHble NPUHLUUMbI MCNO/Ib30BAHUA IHEpPrMm Boabl. MOLWHOCTb BOAAHOIO NOTOKA.
O6opyaoBaHue NIC. AKTUBHbIE U peaKTUBHbIe TMAPOTYPOMHbLI. KaBuTtayms.
KoapdpuumneHT 6biCcTpOXoaHOCTH.

fmAapaBAnYECKUIA TapaH. DKOI0TMA TMAPO3HEPreTUKK. dKonormsa manbix MIC.
FASC.

3Heprvm BOJIH. XapaKTepMCTVIKVI BOZIHOBOIro ABUXeHUA. AMI‘IﬂMTyAa. |V|OLLI,HOCTb
BO/ZIHOBOIO ABUXXEHWA. CKOpOCTb nepemelweHna BoJHbI.

YcTpoiicTBa ans npeobpasoBaHus aHeprum BosiH. YTka Contepa. Konebntowmiica sBoasHoum
cTonb. 3Konorus.

dHeprua npunmnsos. MNepuoabl KosebaHnt ypoBHA Boabl. [MPpUYMHBI BOSHUKHOBEHUS
npuanBOB. ﬂyHHbIe M CO/THEeYHbIE NPUANBDLI. TexHUKO-3KOHOMUYECKMNE N SKONOTNYECKME

npo6nembl MN3C.

MpeobpasoBaHue TeNI0BOM 3HepPrnmn okeaHa. OTIC 3aMKHYTOro UMKAa. MoLHOCTb
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OT3C. dKonornyeckme n TexHMKosKoHommyeckme npobnemol OTIC. Bbibop pabounx Ten.

20. OT2C oTKpbITOro UnKaa. KombMHMpPOoBaHHAaA BbIPaboTKa 3/1EKTPOIHEPTUN N NPECHOM
BOAbl. TexHnyeckme TpygHocTu co3ganma OTIC oTKpbITOro umkna. Apktmdeckune OTIC.
OnpegeneHne MOLWHOCTU. IKonormyeckme npobiemsl.

21. dotocnHTEe3 M ero apdeKTuBHOCTL. CBETOBbIE U TEMHOBbIE peaKkunn. brnomacca.
BuoTtonameo. Cuctema nsaHeTapHOro Kpyroobopota bromacchl.

22. Knaccndumkayma 6MoTonIMBa M ero sHepreTUYeckue XxapakTepucTukn. BnarocogepkaHue,
NAOTHOCTb, Tennota cropaHusa. OCHOBHble npoueccbl nepepaboTkn 6Huomaccsl:
TEepMOXMMU4eckue, buoxmmuyeckmne, arpoxmmmnyeckme.

23. MpowusBoactBO 6H6MOMAcCChl AN SHEPreTUYeCcKMX uenei. HepreTuyeckne depmol.
KpyroobopoT sHeprum 1 Bewectsa. lNoteHuywan 6uotonnmea B KaaMHUHrpaackoi obnactu.

24. TeXHUKO-3KOHOMMUYECKME U 3IKOJIOTMYECKME MOKasaTe/IM npoueccoB nepepaboTku
6uomaccobl. CxkuraHume. Muponuns. Nasnoukauma. Cnptosas depmeHTaumns. AHaspobHoe
cbpaxkmBaHue. buorasoreHepaTopbl.

25. FeoTepmanbHana 3HeprMa Ku ee cBonctBa. CTtpoeHne 3eman. Knaccuduraums
reoTepmasibHbix paioHoB. NeoTIC. dKonoruyeckmne npobaemsbl ctpontenbcrea NeoT3C.

26. Cuctembl reHepaumm 3nekTposHeprum Ha [eoT3C. KombuHuMpoBaHHan BblpaboTka
3N1EeKTPO3HEPIUU, TENNA, NPECHON BOAbI U MUHEPA/bHbIX BelecTB. OLLeHKa MOLLHOCTH
lfeoT3C.

27. AKKYMynmMpoBaHMe 3Heprum . buonornyeckoe akkymynmposaHue. Bogoposa. AMmmak.
AKKYMY/IMPOBaHWe Tensa, 3/1eKTPo3Heprun. TonamsHblie 3n1emeHTbl. MexaHuyeckoe
aKKYMy/IMpOBaHMe: BOAA, CKaTbl BO34YX, MAaXOBUKM.

28. Nepepgaya sHeprun. Nasonposogbl. MNepenaya anekTposHeprun. TpaHcnopT 6uomacchl.

Tennotpaccbl. HedTenposoabl.

6. OneHoynble MaTepHaJbl JJIf TEKYWIEro W Py0eKHOr0 KOHTPOJISI YCHEBAeMOCTH H
NMPOMEKYTOYHOM aTTecCTALNU

Tabumuna 7. Pe3yabTaThl 0CBOCHUS Y4eOHOM IMCHUILIMHBI, MOAJIeKAILIME TPOBEpPKe

PesyabTaTsl 00yyeHus OcHoOBHbBIE IOKa3aTeIH OLECHKHU Buasbl oneHo4yHOro0
(KoMIeTeHIIH) pe3yJIbTaTOB 00y4YeHH s Marepuajia
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OIIK 2.1 - PaGoraer ¢
XUMHUYCCKUMHU BCIICCTBaAMU C
COOJIIOJICHHEM HOPM TEXHUKHU
0e30MmacHOCTH

obLne 3aKOHOMEPHOCTH
XMMUYECKUX MPOLIECCOB, 3N1EMEHTHI
XMMUYECKOM TEPMOANHAMUKM U
XMMUYECKOW KUHETUKM,
aacopbLMOHHbIE MPOLLECCHI,
OCHOBHbIE CBOWCTBA pacTBOPOB,
OCHOBbI YUYEHUS O KaTanuse;

Komnoxsuymsl,
TECTUPOBAHUE,
nabopaTtopHbIe
3aHATHSA, IK3aMEH

NpOBOAUTb TEPMOAMHAMMUYECKNE
pacyeTbl XMMUYECKUX MPOLIECCOB,
onpeaensitb YCNoBus
CaMOonpOU3BONbHOIO NpOoTEKaHUS
XMMUYECKUX NPOLIECCOB, BNaAETb
MHTepnpeTaumen ¢asoBbIX
AnarpamM, paccymTbiBaTb
napaMeTpbl (POTOXMMUYECKNX
NpOLEeCcCoB;

OLIEHMBATbL COCTaB, CBOMCTBA U
TEXHONIOrMYECKNe nokasaTenu
NPUPOAHON BOAbI, CMOCOBbLI OYMCTKM
BOAbI;

KomnokBruymsl,
TECTUPOBAHUE,
nabopaTtopHbIe
3aHATHUSA, IK3aMEH

METOJaMUN pacCyeETa
TEPMOANHAMUNYECKUX NMapaMETPOB
XUMNYECKOro, (bVIBVIKOXVIMVILIeCKOI'O
N 3NTEKTPOXUMNYECKOI O rNMpoLeCccos,
METOAMKAMW pacyeTa, aHaln3a u
perynnpoBaHunsa C/10XHbIX
XUMNYECKNX peaKLlMVI;

MEeTOoAaMWN XMMUYECKOrO aHaNn3a,
MeToAaMW BOAOMNOArOTOBKM C
NMPUMEHEHWNEM TEXHOOMMN U
annapaTypbl COBPEMEHHOM
XUMBOJOOUNCTKM;

KosnmokBuymsi,
TECTUPOBAHUE,
n1abopaToOpHBIC
3aHATHUSA, IK3aMEH
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OIIK 2.2 - TIpoBOuT CUHTE3
BELIECTB U MaTepHaJIOB
Pa3HOU IPUPOJIBI C
HCII0JIb30BAHUEM
HUMEIOLIUXCS METOAUK

OCHOBHbIE KOMMOHEHTbI U
MoKasaTeNn Kayectsa NpUpPOAHbIX
BO/I, BIUSIHWE NPUMECEN B BOAE Ha
paboTy 3NEKTPOXNMMUYECKMX
3HEeproycTtaHOBOK, OCHOBHbIE
(pn3nKo-xnMMmyeckme MeToapbl
OYUCTKM BOAbI;

TEOPUIO 3NEKTPOJSITOB, OCHOBHbIE
3aKOHbIl 3/IEKTPOXMMNYECKOMN
TEPMOAMHAMUKW, 3aKOHb!
XUMUYECKOMN U 3NEKTPOXUMUYECKON
KUHETUKW;

Komnoxsuymsl,
TECTUPOBAHUE,
nabopaTtopHbIe
3aHATHUSA, IK3aMEH

NPOBOAUTb pacyeTbl NOTEHUMaNa
anekTtpoaos I un II poaa, pacyeTsl
35/AC ranbBaHMYECKON LIenu,
pacyeTbl, PacCUMTbIBaTb PEXMMbI
ANS HAHECEHUS FaNlbBaHNYECKNX
MOKPbITWI, NPOBOAUTbL PaCYEThI

no AnddY3MOHHON KUHETUKE,
paccunTbIBaTb M aHaNM3npoBaTb
MEXaHW3Mbl BblAENEHNS BOAOPOAA;

npoBoAUTb MaTepUasibHbIE,
TENNoBblE, rMApaBINHECKHNE
pacyeTbl 3JIEKTPOJIN3EPOB BOAbI,
npoBOANTb pacyeTbl U aHA/IU3 MO
onTMMNU3aumnn 3KCNIyaTauMoOHHbIX
NnapaMeTpoB YCTaHOBOK
npon3BoacCTBa BOAOPOAa, USMEPSATb
OCHOBHbIE MNMapaMeTpbl YCTAHOBOK
SNEKTPO/IN3a BOAbI,

KomnokBruymsl,
TECTUPOBAHUE,
nabopaTopHbIC
3aHATHUSA, IK3aMEH

METOAMKAMWN pacyeTa
TEPMOANHAMUYECKMX U
KMHETUYECKMX NapaMEeTPOB

KomnokBuymsl,
TECTUPOBAHUE,
nabopaTopHbIe
3aHATHS, FIK3aMEH
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3/TEKTPOXMMUYECKUX MPOLIECCOB,
METOAMKaMM pacyeTa, aHanm3a u
perynmpoBaHusi
3/TEKTPOXMMMYECKOTO U

A dY3MOHHOIO NepeHanpshHKeHus
3NTEKTPOXMMMYECKMX NMPOLIECCOB;

METOANKONM MPOBEAEHUS
MaTepuanbHOro, TEMI0BOro U
MMAPaBINYECKOro pacyeTa
3MEKTPONIN3EPOB BO/Ibl, METOIMKON
npoBeaeHus 6anaHCHOro pacyeTa
reHepaTopa BoJopoAa Ans
CrNa)XMBAHWS NMUKOBBIX HArpy3oK,
METOAMKOW MPOBEAEHNS pacyeTa
B6aTapen 3NM1eKTPONN3HbIX 3NIEMEHTOB
Pa3IMYHOM NPOM3BOANTENBHOCTM Ha
OCHOBE pa3fINYHbIX
3NEKTPOXMMUYECKUX Fpynm,
METOAMKOW NpoBeAeHUs
ONTUMMU3ALMM SKCTTyaTaLMOHHbIX U
KOHCTPYKTUBHBIX NMapaMeTpoB
CUCTEM NMPOM3BOACTBA BOAOPOAA;

OIIK 2.3 - TIpoBoaut
CTaHJAPTHBIE OTICPALIMH IS
OTpeIeTICHUSI XUMUIECKOTO U
(ha3oBOro cocrapa BEIIECTB U
MaTepuaioB Ha KX OCHOBE

0COBEHHOCTM U XapaKTEPUCTUKM
Cnoco60oB NoslyyYeHusi BOAOPOAa B
LLIESTIOYHbIX, TBEPAONONIMMEPHBIX U
BbICOKOTEMMEPATYPHbIX
3M1EKTPONIM3epax, TEXHUKO-
3KOHOMMYECKOE CPaBHEHME
Pa3/IMYHbIX CNOCOB0B XpaHEHMS 1
TpaHcnopTa BoAopoaa,
MCMNONb30BaHME BOAOPOAA B
SHEpreTuke;

OCHOBHbIE XapaKTEPUCTUKMN U
3aKOHOMEPHOCTU KOPPO3MOHHbIX
NPOLIECCOB; NyTU NPeAoTBPaLLEHUS
KOPpO3u1 B BOJIOPOAHOM M
3M1EKTPOXMMUYECKOMN SHEPrETUKE,

KomnmokBuymsi,
TECTUPOBaHUE,
nabopaTopHbIC
3aHATHUSA, IK3aMEH
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NPOBOAUTb TEPMOANHAMUYECKUIA
aHaNMU3 3N1EKTPOXUMUYECKUX
SHEProyCTaHOBOK Pas/IMYHOro TUMa;

COCTaBNATb MaTEMaTUYECKNE
MOAENN U NMPOBOAUTb
ONTUMM3ALMOHHbIE PACYETHI
3/1EMEHTOB, 6aTapel, reHepaTopoB
W 3MEKTPOXUMUYECKUX
3HEproyCcTaHoBOK;

NPOBOAUTL PACYeTbl, aHANU3 U
OLIEHKY 3KOTOMMYECKUX CUCTEM;

Komnoxsuymsl,
TECTUPOBAHUE,
nabopaTtopHbIe
3aHATHSA, IK3aMEH

METOAAMM XMMUYECKOro aHann3a
aTtMocdepsbl 1 rugpocdepsl,
Npo6nemMaTUKON 3KONOrMUYECKOM
3alUMTbl OKpYXKatoLLen cpeabl;

METOAMKaMM pacyeTa, aHanm3a
KOPPO3MOHHbIX MPOLIECCOB NpU
KOHKPETHbIX TEXHOMOrMYECKNX
ycnoBusix, npobnemaTnkon Bblbopa
CNocob0B 3aWwnTbl METANNOB OT
XMMUYECKOM M 3N1EeKTPOXMMUYECKON
KOppO3un B BOAOPOAHOMN U
3N1EeKTPOXMMUYECKON SHEPreTUKE;

MeToANKaMMN CPaBHUTENBHOIO
TepMOANHAMMYECKOro aHann3a
3N1EKTPOXNMUYECKMX
SHEpProyCcTaHOBOK, COCTaB1EHNS
0600 EHHbIX TEXHONOMMYECKNX
CXEM 3/1IEKTPOXMMUYECKNX
SHEpProycTaHOBOK U UX
KOMMOHEHTOB, METOAAMM
ONTUMM3ALMN INEKTPOXUMUYECKUX
SHEpProycTaHOBOK U UX Y3/10B,
MeToAaMu pa3paboTKmM NpoeKkToB
3N1EKTPOXUMUYECKNX
3HEpProyCcTaHOBOK A1 PA3NYHbIX
YCNOBUA (DYHKLIMOHUPOBaHUS;

KomnokBruymsl,
TECTUPOBAHUE,
nabopaTtopHbIe
3aHATHUSA, IK3aMEH
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OIIK 3.1 - Ilpumenser
TEOPETHUUECKUE U
MOJTYIMITUPUUYECKUE MOJIEIH
MIPU PEIICHUH 3a/1a4
XUMHYECKOM
HaIpaBJIEHHOCTH

napaMeTpbl M Npobnemsl
3N1EKTPOXNMUYECKMX
9HEProyCTaHOBOK M MX MOACUCTEM,
3aKOHbI M METOAbI ONTUMU3ALMM
3MIEKTPOXMMUYECKMX NMPOLIECCOB U
3HEeproyCcTaHoBOK;

OCHOBHbI€ 3aKOHOMEPHOCTU
TEPMOANHAMUKA U KUHETUKU
MPOLIECCOB B XMMUYECKUX
MCTOYHMKAX TOKa, KnaccudukaLumio
1 MApaMETPbl NEPBUYHBIX,
BTOPUYHbIX U TOMJIMBHBbIX
3/1EMEHTOB;

Komnoxsuymsl,
TECTUPOBAHUE,
nabopaTopHbIe
3aHATHUSA, IK3aMEH

Npov3BOAMTL BbIOOP METOA0B U
PEXMMOB OYUCTKM aTMOCdepbI 1
rnapocdepsbl;

NPOBOAUTb pacyeTbl, aHaNM3
KOPPO3MOHHbIX MPOLIECCOB U
npou3BoanTb Bbibop cnocobos
3alUMTbl METANSIOB OT XMMUYECKOW U
3N1EeKTPOXMMMUYECKON KOPPO3UN B
BOAOPOAHOW W 3NTEKTPOXMMNYECKOM
3HepreTuke;

NpoBOAUTb NNEKTPOXUMUNYECKNE
nccneaoBaHna U aHalin3
XapaKTEPUCTUK INTIEKTPOAOB,
TOMJINBHbIX 3J1IEMEHTOB U
SNEKTPOIN3HbIX AYEEK,

NPOBOANUTb UCCNEAOBAHNSA (DUSUKO-
XMMUYECKMX MOKa3aTesei
PaCTBOPOB 3/1EKTPO/IUTOB, BOAHbIX U
ra3oBbIX TEXHOMOMMYECKUX Cpea,
MCCNeNoBaHMs COCTaBa U CTPYKTYpbI
3MEKTPO/IOB U 3NEKTPOSUTOB.

Komnoksuymsl,
TECTHPOBAHUE,
nabopaTopHbIC
3aHATHUSA, IK3aMEH
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Komnoxsuymsl,
TECTUPOBAHUE,
nabopaTtopHbIe
3aHATHSA, IK3aMEH

METOANKON 3NEKTPOXUMUYECKUX
nccneaoBaHuin, 06paboTku
pe3ynbTaTOB U OLIEHKM
NOrPELUHOCTU U3MEPEHU
XapaKTEPUCTMK 3NEKTPOLIOB,
TOM/MBHbIX 3/IEMEHTOB U
3NEKTPONIN3HBIX SUEEK;

METOAMKOW NpoBeAeHNS
nccneaoBaHuin, 06paboTku
pEe3yNbTaToB U aHanun3a huU3nKo-
XMMUYECKMX MOKasaTenen n coctaBa
N CTPYKTYpPbl 3NIEKTPOAOB,
PAcTBOPOB 3/IEKTPO/IUTOB, BOAHbIX U
ra3oBbIX TEXHONIOMMYECKUX CPEen;

7. YueOHO- MeToaMYecKHe obecneuyeHne TUCHMILIMHBI.
7.1. OcHoBHas qUTEpaTypa.
1. Xumust 1 TeXHOJIOTHS PEIKUX U paccessHHbIX diemMeHnToB. Y.3/ moa.pen. K.A.bonpmakosa. —
M.: BBICIIasA mKoja, 1976.-367c.
2. A.H.3enukman, JI.C. Hukutuna. Bonsdpam. M.: Metamnyprus, 1978.-272c.
3. A.H.3enukman, Momubaen. M.: Metamnyprus, 1970.-440c.
4. A.H.IeikacoB, B.XK.Kurapos.- Meramtyprus BodbhpamMa W MOJHOIEHA: Y4Y.MIOCOOHE.-
Yensiounck: uza-so OYpIl'Y, 2007.-80c.
5. ATI. Xoamoropo, M.B.Moxocoes, 3.JI.3oHkoeBa. MoauduiupoBaHHple HOHHUTHI B
TEXHOJIOTUU MoJinO/ieHa U Bosib(pama.- HoBocubupck.: «Haykay, 1985.-201c.
7.2. lonoJTHUTEILHAS JIUTEPaTypa.
1. Monuts! B BeTHOM MeTamunypruu, noa.pea. K.b.Jlebenesa. M.:Merannyprus, 197510-325c.
2. l'uppomerammyprusi. ABTOKIaBHOE BBILIEIaYMBaHUE, COPOLIHS, IKCTPAKIMsL: COOPHUK cTaTeil/
nox. Pen. b.H.Jlackopuna. M.:Hayka, 1984.152 c.
3. b.X.Yepkecos, 3.I'.Kapos, N.FO.XouyeB, A.A.KsapoB. TemaTtnka npakTUYECKUX 3aHATUH IO
KYpCy «XUMHUS PEIKUX JIEMEHTOBY (MOJIUOIeHa 1 BOJIb(hpaMa) U METOJUUECKHUE YKa3aHUsl M0 UX
BhITIOJIHEHH0.- Hanpumk.: M3n-so KBI'Y, 1987.-41c.
7.3. Ilepuoanyeckue U3IaHUA
1. JKXypHanm HeopraHM4eCKON XUMUU
2. XypHan HeopraHu4ecKkre MaTepHabl
3. HayuHo Texnmueckuit xxypHaiu http:/www.ofmg.ru/index.pxp?page=home
4. XypHan uBeTHas METaLTyprus
7.4. MHTEPHET pecypchl
1. Wikipedia — cBoOoaHas sHIMKIONEAN. — http://ru.wikipedia.org/.
2. http://www.informika.ru/text/database/chemy/START.htmi  3MeKTpOHHBIA  CIIPAaBOYHUK

«XUMUS I BCEX»
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http://www.ofmg.ru/index.pxp?page=home
http://ru.wikipedia.org/
http://www.informika.ru/text/database/chemy/START.htmi

3. http://www.chem.msu/ - mopran xummuueckoro oopazoBanusi Poccun

4. http://www.chem.msu.ru/rus/elibrary/ snexTpoHHas 6MOINOTEKA IO XUMUU

5. nHGOPMALMOHHO-TIOMCKOBBIE U CIIPABOYHBIE CUCTEMbI MIHTEpHET. DIEKTPOHHAs TOYTA.

IIporpamMHoe  ofecrnieyeHHMe COBPEMEHHBIX HH(POPMALUOHHO-KOMMYHHKAIMOHHBIX
TeXHOJIOT U
IIporpammuoe odecneyenue

1. Microsoft Windows XP (unmu Gosiee mo3aHsist BEpCusi)

2. Tlaker Microsoft Office 2007 (vu GoJiee O3 HSISI BEpPCHs)

3. IIporpamma nns 9BM «OSADKA»

4. Tlporpammusie npoayktel: AutoCAD, SCAD, LIRA.

ba3bl 1aHHBIX
DuiekTpoHHBIN KaTtajor oudmoreku KbI'Y
IlepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX HH(POPMALNMOHHBIX 023 TaHHBIX,
K KOTOpPbIM o0ecnieueH Aoctyn noab3oBareasam KbBI'Y (2020-2021 rr.)

Nen/m | HammenoBaH Kparkasn Anxpec HaumeHnoBanue Ycnosus
ue XapaKkTepUcTH caiita opraHu3alnum- pocTyna
3JIEKTPOHHOT Ka BJIaJeIbIA;
0 pecypca PEKBU3HUTHI
AOroBOpa
1. | «WebofScienc | ABTopuTerHas http://ww Komnanus Hoctym o 1P-
e» (WOS) nonuremarudec | w.isiknowle | Thomson Reuters | azmpecam KBI'Y
Kag dge.com/ | Cy0JuueH3HOHHBI
pe(bepaTI/IBHO- " JIOTOBOP
oubnrorpadpuye Ne WoS/592 ot
cKas u 05.09.2019 r.
HAyKOMETPHUYIEC AKTHUBEH 110
Kas Oaza 31.12.2021r.
JAHHBIX, B
KOTOpOH
HHAEKCUPYIOTCS
okojio 12,5
ThbIC. )KypHAJIOB
2. | SciverseScop | PedeparuBnas u M3parenscTBO Hocrym o 1P-
us aHAATHIECKas http://ww | «Elsevier. Hayka u | ampecam KBI'Y
u3garenscTBa | 0a3a JaHHBIX, W.SCOPUS.C TEXHOJIOT U
«OnB3EBHp. | copeprKalas om Cy0/1111eH31OHHBI
Hayxa u 21.000 o it ToroBop
TEXHOJIOTUW» | PELICH3UPYEMBIX Ne Scopus/592 ot
JKypHAJIOB; 05.09.2019 r.
100.000 xuwr; AKTHBEH JI0
370 KHUKHBIN 31.12.2021r.
cepuit
(mpomomxkarommn
XCSI U3JTaHUH );
6,8 MH.
JOKJIaJI0B U3
TPYyIOB
KoH(pepeHmii
3. Hayunasn OneKTpoHHAas http://elibr 000 «H3b» [Honuerit gocTyn
3JIeKTpOHHasi | Oubimorexka ary.ru
0n0aMoTeKa | Hay4HBIX
(H3b myOJIMKaIi -
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http://www.chem.msu/
http://www.chem.msu.ru/rus/elibrary/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/

PODU)

MOTHOTEKCTOBBI
€ BEpPCUH OKOJIO
4000
HHOCTPaHHBIX U
3900
OTEYECTBEHHBIX
HAyJIHBIX
JKYPHAJIOB,
pedepatsr
nyonukaryii 20
TBICSY
JKYPHAJIOB, a
TaKXKe OMUCAHUS
1,5 mMuH.
3apyOeKHBIX U

PpOCCUIMCKUX
JliccepTaiuil.
2800
PpOCCHUIMCKHX
JKYpHAJIOB Ha
0e3B03Me3THOIT
OCHOBE
Basanannpix | Hauvonansnas | http://elibr 000 «HDb» ABTOPH30BAHHBI
Science Index | mabOpMaAITOHH arv.ru JINLeH3NOHHBIH 1 OCTYII.
(PUHII) o- JIOrOBOP [To3Bomnsier
aHAJIMTHYIECKAs Sciencelndex JIOTIOJIHSTE U
CHCTEMA, NeS10-741/2020 YTOYHSTh
AKKyMYJTHPYIOIT ot 16.06.2020 r. CBEJICHUS O
as 6omee 6 AKTHBEH 10 MTyOTUKATTIAX
MHJITHOHOB 01.07.2021r. yaeHbx KBI'Y,
myOuKaIuit MMEIOIINXCS B
POCCHIICKUX PUHI]
aBTOPOB, a
TaK¥Ke
HHOPMAITHIO
00 ux
OATHPOBAHUH U3
6omee 4500
POCCHICKUX
JKYypPHAJIOB.
9BC 13800 m3ganmii | http://www. 000 [MomnbIit gocTyn
«KoHcyabTaH | 110 BCEM studmedlib | «IlomuTexpecype» (perucrpamms
T CTyAeHTa» | 00JacTsIM ru (r. Mockga) mo [P-anpecam
3HaHHUH, http:mvww. Jlorosop KBI'Y)
BKJIFOUAeT OoJjiee Ne240CJ1/09-2020
gem 12000 %gg Ot 30.09.2020 1.
Y4eOHUKOB H - AKTHUBEH J10
Y4eOHBIX 30.09.2021r.
nocoouit g
BO u CIIO, 864
HaUMEHOBaHUM
KypHajoB u 917
MOHOTpaduil.
9BC «J/laub» | DJIEKTPOHHBIE https://e.lan 000 «3BC IonnsIit nOocTYN
BEPCHH KHHT book.com/ | JIAHb» (r. Cankr- (peructpauus
BEAYIIHUX [lerepOypr) o [P-anpecam
HU3JAaTENbCTB Jorosop KBI'Y)
yueOHOH 1 Ne2E/223
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http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

Hay4HOU ot 10.02.2020 r.
JIUTEpaTypsl (B AKTHUBEH 710
TOM 4HUCIie 10.02.2021r.
YHHBEPCUTECTCKU
X M3IATENbCTB),
TaK u
3JICKTPOHHBIC
BEpCUU
TIEPUOINICCKHIX
U3JaHUH 110
Pa3IUYHbIM
o0JyacTsam
3HaHUI.
7. | Hanmonanen | O0beauHeHHblid | https://H30. OI'bY Hoctym ¢
as 3JIEKTPOHHBIN pd «Poccuiickas 3JIEKTPOHHOI'O
3JIeKTPOHHAasi | KaTanor (hOH/IOB rocyJlapCTBEHHAs YUTAILHOTO
OubJMoTEKA | POCCHUMCKUX OubnMMoTeKa» 3ana
PI'b OUOINOTEK, Horoeop OuOIIMOTEKH
coeprKaIni Nel01/HDB/1666- KbI'Y
4331542 n ot 10.09.2020r.
3JIEKTPOHHBIX Cpokom Ha 5 et
JIOKYMEHTOB
o0pa3oBaTeIbHO
r'0 ¥ HAY4YHOTO
Xapakrepa 1o
Pa3IMYHbIM
oTpacism
3HAHUHI
8. 9BC 107831 http://iprb | OOO «Aii I1u Dp | IlomHbIi mocTym
«IPRbooks» | mybmukaruii, B ookshop.ru Menua (peructpamnms
T.9.: 19071 — / (r. Capatos) o IP-anpecam
y4eOHBIX Jorosop KBI'Y)
H3JaHuH, 6746 — Ne6266/20
Hay4JHBIX ot 19.02.2020 r.
n3nanui, 700 AKTHBEH 710
KOJUIEKLIUH, 343 02.04.2021r.
xypHama BAK,
2085
ayIMOU3JaHUH.

9. 9BC ONEeKTpOHHBIE https://ww 000 [MomnbIit gocTyn
«IOpaiim» BepcuM yueOHol |  w.biblio- «OQIEKTPOHHOE (perucrpamms
aas CITO 1 Hay4HOH online.ru/ HM3/1aTeIIbCTBO no [P-anpecam

TUTEPaTyphI IOPAUT» (1. KBI'Y)
HU31aTEILCTB MockBa)
«¥Opaii» as Jorosop
CIIOun Nel183/EI1-223
3JIEKTPOHHBIE Ot 19.11.2020 1.
BEpCHH AKTHBEH 710
MEPUOIUYECKUX 19.11.2021r.
U3IaHUH O

Pa3ITUYHBIM

o0racTsim

3HAHUMU.

10. | Polpred.com. | O630p CMU http://pol 000 «lonnpen Hoctyn o IP-

HoBoctn. Poccuu n red.com CIIPAaBOYHU KN anpecam KbI'Y
00630p CMMU. | 3apyOexbs.

Poccus n [TomHbIE TEKCTHI

3apy0e:xxbe | + aHaJIMTUKA U3
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http://iprbookshop.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
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http://polpred.com/
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600 u3nanuii mo
53 orpacnsm
11. | Hpe3upentck | boaee 500 000 http://ww OI'bY ABTOpPU30BaHHBI
asi 3JIEKTPOHHBIX w.prlib.ru «[Ipe3uaeHTckas i goctyn u3
OubamoTeKka | JOKYMEHTOB 10 OuOJIMOTEKA UM. OnOIIMOTEKN
um. b.H. HCTOPUH b.H. Enpuuna» (T. (aym. Ne214)
Eabnuna Orteuectna, Cankrt-IletepOypr)
pOCCHUiCKOM Corjamenue oT
rocyaapCcTBEHHO 15.11.2016r.
CTH, PYCCKOMY Cpokom Ha 5 et
A3BIKY U MIPaBy (c
JIAJIbHEUIIENTIPOIIO
ranuen)

8. MarepuajnbHO-TeXHHYECKOE O0ecneueHne TUCUMIIINHBI
Tpebosanus K yciosusam peanusayuu OUCYUNIUNBL.

Ne | Bun aynutopHoro ¢onia TpebGoBanus
1. | JlekuuoHHas ayiuTopus OcHalenre cnenualn3upoBaHHON yueOHOI MeOebIo.
OcHallieHre TeXHUYeCKMMH CpeICTBaMU OOy4YeHMs: HAaCTEHHBIN 3KpaH
C IMCTAaHIIMOHHBIM YIPaBJIEHUEM, MYJIbTUMEINITHOE 000PYAOBAHHUE.
2. | Kabuner mns mpaktuuecknx | OCHaIIEHHE CICTIMATM3UPOBAHHON yueOHOI MeOeIbio.
3aHSATUI OCHaH_[eHI/Ie TEXHUYCCKUMHU CpE€ACTBAMU 06y‘-IeHI/I$IZ IIOABUXHAA
MapKepHasl JIOCKa, CYHTHIBAIONIEE YCTPOWCTBO [UIS  Iepenadn
nHpopMallUi B KOMIIBIOTEP; HACTEHHBIH 3KpaH C JUCTAaHIIMOHHBIM
ylpaBJIeHHEM, MyJIbTUMENITHOEe 000pyI0BaHUE.
Cnenuanu3upoBaHHas Crnenuanu3upoBaHHasT XUMHYECKash ayAuTOpUs C y4eOHOM |
XUMUYECKast naboparopus | 1abopaTOpHOl MeOENbl0 B KOMIUIGKTE C BBITSOKHBIM IIKadoM.
obumieil u  Heopranudeckoi | OcHallleHHe TEXHUYECKUMU CPEACTBAMU 00YUYEHHUsI; BCe HEOOXO0IMMBbIE
XUMUHU nabopaTOPHBIE YCTAHOBKM IS MPOBEIEHHUS JIa0OpaTOPHBIX padoT,
CpEJCTBA 3aIIUTHI.
4. | KoMnbOTepHbIE KJIACCHI OcHarenue CrienuaTn3upoOBaHHON yIeOHOU MeOeTBIO.

OcHamieHne  TeXHWYECKUMH  cpeactBamu  oOyuenus: IIK ¢
BO3MOJKHOCTBIO TIOJIKJIFOUCHUSI K JIOKAJIbHBIM CETSIM WU HHTEPHETY.
Hammune BT u3 pacuera oaun [1K Ha gBa cryaeHra.
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JUCT U3MEHEHUMH (nonoHenuii)

B paboyeil mporpaMMe TUCIHUILTUHBI «B0oI0poIHAS SHEPreTHKa»

no HanpasieHuio noarotoBku 04.03.01 - Xumwus

Ha 2020-2021 yueOHbIit rof

/o

JuemenT ( myHkT) PILJ]

IlepeyeHb BHOCUMBIX U3MEHEHUI
(momoJiHeHwit)

IIpumeyanue

OO6cyxeHa 1 peKOMEHIOBaHa Ha 3acejaHuu Kadeapsl HEOPraHUIECKOW U PU3NIECKON XUMUHN

IIPOTOKOJI Ne OT «

3aBenyromuit kadenpoit

»

2020 r.

X.b. Kymixos
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