MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanue o6pa3oBaTteibHOI nporpaMmMbl. HaHoTexHO0I0THSI B 3JIEKTPOHHUKE
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 06pa3oBaTeIbHOI
Obs13aTenbHas
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y 51.0.02
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 1 cemecrp - 4;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( )noy y 144 yaca

TUIAHY:
Jlekuuu 1 cemectp - 16 yacos;
IIpakTHyeckue 3aHATHSA 1 cemecTp - 16 yacos;
JlabopaTopHbie pa6oThI 1 cemecTp - 16 yacoB;
KoncyabTanum 1 cemecTp - 2 yaca;
CamocrosiTesibHasi padoTa 1 cemectp - 93,5 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHBIM MJIAHOM
WHasi KOHTaKTHasi padoTa NMPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
KontpoabsHas padora
IIpome:kyTouHasI aTTeCTAINS:

IK3aMeH 1 cemectp - 0,5 yaca;

MockBa 2024



NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

Bnageney, Kynewos B.H.
IpenogaBarensb Mpermebaratop  RAc683119-KuleshovVIN-1860652 B.H. Kynenios
COI'TACOBAHO:
P OBOJIUTEID MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
yK o CeesieHun o Bnagensue U3N M3aK
06p330BaTeHBHOI/I Bnageney, XonogHbin [.C, o
IIPOTPAMMBI [T — RObac9dac-KholodnyD5-6393810 J.C. XonoaHpli

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

X a ik,

Mol ¢

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3W»

Ceefenua o Bragensue L3N M3

Bnageney,

CnaBuHCKMIA A.3.

Wpentndukatop

R99b3b9%ab-SlavinskyAZ-c08f5214

A.3. CnaBuHCKUH




1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Hear ocBOeHUS] AMCHUIUIMHBI. W3Y4YeHHE OOIIMX 3aKOHOB W MPHHIWINOB XUMHH IS
MOCJICAYIOIICTO MX HCIIOJIB30BaHHA IMPH OCBOCHHUU MCKIPCAMCTHBIX AUCHUIINIMH W CIICHKYPCOB W IJIA
NPUHATHS 000CHOBAaHHBIX PEUICHUH B MPO(ECCHOHAIBHOM eI TeIbHOCTH.
3agaum TUCHUNIHHBI
- OCBOCHHME OCHOBHBIX 3aKOHOB U TIPUHIIMIIOB XUMUH U OBJIQJICHUE OCHOBAMH PacueTOB Ha UX
Oase;
- YCBOCHHE KJIacCU(UKAIMU XUMHUYECKUX DJIEMEHTOB, UX COCTMHCHUN M B3aMMOCBSI3U CBOMCTB U
CTPOCHUS BCUICCTB;
- OCBOEHHE OOIIMX 3aKOHOMEPHOCTEH XMMHUYECKHX SIBJICHUH M TIPOIIECCOB, OBJIAJICHUE OCHOBAMU
pacdeToB Ha Ux 0a3e U yMEHHEM JIenaTh 0000IIEeHUs MUPOBO33PEHYECKOTO XapaKTepa;
- YCBOGHHE POJIM XMMHUH B PEIICHUH COBPEMEHHBIX TPOPECCHOHATBHBIX U O0IIEUEITOBEYECKUX
npooIieM;
- OBJIQJICHUE YMEHHEM BBITIOJIHEHHSI JJA00paTOPHBIX padOT, MPOBEACHHUS KOJUIEKTUBHBIX
HCCIICIOBAHUIA;
- OBJIQJICHUE YMEHHEM IPUMEHEHHS HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH TPU
HN3YUCHUHN JUCHUIIJIMHBI U UX UCIIOJIb30BAHUA B HpO(beCCHOHaHBHOI;'I NCATCIIBHOCTH.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHHs] KOMIIETeHIIUI

KOI{ N HAMMCHOBaAHUC KOI[ U HAUMCHOBAHUEC 3anﬂaﬂnp03annble pe3yJabTaThl oﬁyqemm
KOMIICTCHIIMU HHAUKATOPA TOCTUKCHUS
KOMIIETCHIIUH
OIIK-1 Cnocoben W/I-1onk-1 Bnaneer 3HATh:
UCIIOJIb30BaTh MOJIOKEHUs, | pyHIaMeHTanbHbIME 3aKkoHamu | -~ OCHOBHBIC KHHETHICCKUC 3aKOHBI 1
3aKOHBI U METOIbI TIPUPOIBI H OCHOBHbIE 3aKOHOMEPHOCTH IIPOLIECCOB, TPUHITUIIBI
€CTECTBEHHBIX HAYK U buznvecKue u KHMHCTHICCKHX PACHCTOB;
MaTEeMaTUKH JIJIs PEIICHUS MaTeMaTUYECKHE 3aKOHBI - ICPHOJINYCCKHUI 3aKOH M CHCTEMY
3aj1a4 WHXKEHEPHOM anemenToB JI.1. MenjeneeBa, Ux CBA3b C
NeSATeTLHOCTH AIIEKTPOHHON CTPYKTYpPOU aTOMOB,

NepUOANYECKOe U3MEHEHNE CBONCTB
aTOMOB DJIEMEHTOB U UX COEIMHEHUH;

- TUIIbI XUMUYECKON CBS3H, METO]
MOJIEKYJISIPHBIX OpOuTaneil, MeTox
BaJICHTHBIX CBSI3€H, TBEp/Ibl€ BEILIECTBA,
MOHSTHE O 30HHON TEOPUH KPUCTAIJLJIOB,
pealibHble KPUCTAJLIIbI, COEIMHEHUS
IIEPEMEHHOT0 COCTaBa;

- OCHOBBI XUMHUYECKON TEPMOJMHAMUKH,
IIPUHLIMIIBI TEPMOIUHAMUYECKHUX
pacueToB, KPUTEPUH BO3MOXKHOCTH
CaMOIIPOU3BOJIBHOTO MPOTEKaHUS
XUMHUYECKHUX MPOLECCOB, XUMHUECKOE
paBHOBECHUE;

- OCHOBBI KBAaHTOBO-MEXaHNYECKON
MOJIEJN aToMa, TOHATHE aTOMHOMN
opOuTaNu, KBaHTOBBIE YHCIIA, TPUHIIUITBI
pacnpeesieHus JIEKTPOHOB B aTOME,
CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB;
- CBOICTBa pacTBOPOB, CIIOCOOBI
BBIPQKEHUS KOHIIEHTPAIMH PacTBOPOB,
pPacTBOPBI CHIIBHBIX M CIa0BIX




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

AIIEKTPOJIMTOB, BOJOPO/IHBIN MTOKA3aTeb
Cpelbl, TUIPOJIU3 COJIEH,
MaJIOpPACTBOPUMBIC COCTUHCHUS;

- HICTOYHHUKH HAYYHO-Y4eOHOU
nHpopmanuu (yaeOHUKH, CIPABOYHUKH,
0a3bl TaHHBIX) TI0 U3YYCHHBIM pa3zeiam
JICIIMTLTHHEI,

- OCHOBBI TEXHUKHU 0€301MacCHOCTH U
IpaBUJjIa MPOBEICHUS IKCIIEPHIMEHTA B
XHUMUYECKOH TabopaTopuu;

- XapaKTEPUCTHKH OKUCIUTEILHO-
BOCCTAHOBUTEIIBHBIX CHCTEM, CTIOCOOBI
pacueTra BJIEKTPOAHBIX TOTECHIHAJIOB,
KJIaCCU(UKALIUIO DIIEKTPOXUMHUUECKUX
CHCTEM, UX MPAKTHYECKOE UCTIOIb30BaHUE,
3akoHbI Dapajesi, XAMHUECKUE NCTOYHUKH
TOKa, DJICKTPOJIH3.

YMETb:
- IGMOHCTPHPOBATh Oa30BbIC 3HAHUS B
00JIaCTH XUMHH, BBISBIISATH XHUMUYECKYIO
CYIIHOCTb IPOOJIEM, BO3HUKAIOIINX B XOJI€
npodeccCHOHaIbHOM AEATENTbHOCTH;
MPUMEHSTH JUI UX Pa3pelIeHUs] OCHOBHEIE
3aKOHBI €CTECTBO3HAHUS, METO/IbI
TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO
UCCIIEIOBaHMsI, CAMOCTOSITENIBHO,
TIOTIOJTHSTH U CHCTEMAaTH3HPOBATh
nproOpeTeHHbIe 3HaHNS N0 AUCLUIUINHE,

- obecrieunBaTh COOJIIO/IEHNE
HKOJIOTUYECKOM Oe30MacHOCTH Ha
MIPOM3BOJICTBE U TUIAHUPOBATH
HKO3AIUTHBIE MEPOIIPUATHS U
MEPOTIPUSTHSI IO SHEPTO- U
pecypcocOepeKeHNI0 Ha TPOU3BOCTBE;

- OCYIIECTBIISATH TIOUCK, XpaHEHHE,
00paboTKy U aHaN3 UHPOPMALIUH U3
Pa3INYHBIX UCTOYHUKOB M 0a3 TaHHBIX MO
U3YyYEHHBIM pa3jiesiaM JTUCIMITIHHEI,
MIPEACTABISITH €€ B TpeOyemMoM dopmare ¢
UCMOJIb30BaHUEM HH(OPMAIIMOHHBIX,
KOMITHIOTEPHBIX U CETEBBIX TEXHOJIOTHN;

- IPOBOJIUTH XUMUUYECKHH SKCIEPUMEHT IO
3aJJaHHOM MeTo/iMKe, 00pabOTKy U aHAIHU3
MOJIyYEHHBIX PE3yJIbTaTOB C
MIPUBIICYEHUEM COOTBETCTBYIOIIETO
MaTeMaTHYeCKOro arnmnapara,

- obecrieunBaTh COOJIIOIEHNE TTPABUII
TEXHUKU 0€30MaCHOCTH, HUCIIOJIB30BaTh
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MIPUEMBI TIEPBOM TTOMOIIIN, METO/IbI
3aIIUTHI B YCIOBUAX YPE3BBIYANHBIX
CUTYalH.

2. MECTO JJUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM Ipo()eCCHOHAIbHOW 00pa3oBaTeNbHON IporpamMme
Hanotexnosnorus B anexrponuke (nanee — OIIOII), nanpaBnenust noaroroku 11.03.04 DnexTpoHuka u
HaHORJIEKTPOHHKA, YpOBEHb 00pa30BaHus: BhICIIee 00Opa3oBaHue - OakanaBpuar.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh “Xumust”, “Dusuka”’, “MartemaTuka’” B 00beMe Kypca CpeTHHX 00pa30BaTeIbHBIX

YUPEKIACHUM.

- YMCTb HeHaTB PacdCThl XUMHYCCKUX U (1)I/ISI/I‘ICCKI/IX MpouecCoB € IPUMCHCHUEM MAaTCMATUICCKUX

MCTOJ0B

Pe3ynbpTaThl 00y4eHus, MoJrydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE 3aKOHBI 27 1 4 4 4 - - - - - 15 - Camocmoamenvroe usyuenue
xumun. CTpoeHune meopemuueckozo mamepuana: Visyaenue
BEILIECTBA. JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
DIEeKTPOHHOE CTPOCHUE "OcHOBHBIE 3aKOHBI XUMUHU. CTpoeHHE
aTOMOB. BEIECTBA. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[Mepronnueckas [Teproanyeckas cucTeMa 3J€MEHTOB.
CHUCTEMA 3JIEMEHTOB. Xumuueckas cBA3b."
XWMHYECKast CBSI3b. Il0020mo6Ka K npaKmu4eckum 3auAmuam:
11 OCHOBHBIE 3aKOHBI 27 4 4 4 - - - - - 15 - W3zyuenne matepuana mno pasaeny "OCHOBHbIE

xumun. CTpoeHue
BEIIECTBA.
ONEKTPOHHOE CTPOECHUE
aTOMOB.
Ilepuoauueckas
CHUCTEMA DJIEMEHTOB.
XuMu4eckas CBs3b.

3aK0HBI XUMUH. CTpOCHHE BEIIECTBA.
DIEKTPOHHOE CTPOCHUE aTOMOB.
[epromudeckas cucTeMa HIEMEHTOB.
XumMmuueckast CBA3b." MOATOTOBKA K
BBITIOJTHEHUIO 33J]aHUI HA IPAKTHUECKUX
3AHATUAX

IIoozomoeKka K ayoumopHsim 3aHAmMusaM:
[IpopaboTka JIEeKIIH, BEITOTHEHUE U
MOJITOTOBKA K 3aIIUTe J1a0. paboThI
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
pazneny "OcHOBHbIE 3aKOHBI XUMUU. CTpoeHue
BEILECTBA. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[lepuoauueckas cuctema 3J1€MEHTOB.
Xumudeckas cBsi3b.". CTyJeHTB HEOOX0UMO
MTOBTOPUTH TEOPETUIECKUH MaTepral,
pazo0paTh IpUMEPHI PEIICHUS AaHATTOTUIHBIX
3a/1a4. MPOBECTH PACUYETHI IO BApUAHTY 3aJaHUs
M ClIeJIaTh BBIBOJBI. B KadecTBe 3agaHus
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UCTIONB3YIOTCS CIIEYIOLINE YIPaKHEHUS:
Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JTabopaTopHOW padore
HEo0XOAMMO MPEABAPUTEIILHO U3YIUTh TEMY U
3a[auH BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK e M3y4UTh BOIIPOCH BAPUAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
pasznene "OcHOBHBIE 3aKOHBI XUMUH. CTpoeHHe
BEIeCTBA. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[Teproanyeckas cucteMa 3J€MEHTOB.
XumMmuueckas cBs3b." MaTepuaty.

H3yuenue mamepuanog 1umepamypnolx
UCIOYHUKOB:

[4], cTp. 40-45

OOmume
3aKOHOMEPHOCTH
XUMHYECKUX
nporieccoB. OCHOBHI
XHMHAYECKOH
TePMOANHAMHUKH.
OCHOBBEI XUMHYECKOH
KUHETHKH.

27

15

IIoozomosKka K npaKkmuueckum 3auamusim:
W3yuenue maTepuana mo pasaeny "O6iue
3aKOHOMEPHOCTH XUMHYECKUX MPOIIECCOB.
OCHOBBI XUMAYECKOH TEPMOJIUHAMUKH.
OCHOBBI XUMHUYECKON KHHETUKH." IMOATOTOBKA K
BEITIOJTHEHUIO 3aJaHUH Ha MIPAKTHYECKIX
3aHATHAX

Iloozomoska pacuemmnoix 3ad0anui: 3ananus

2.1

OOmume
3aKOHOMEPHOCTH
XUMHUYECKUX
nporeccoB. OCHOBBI
XUMHYECKOH
TEPMOIMHAMUKH.
OCHOBBI XUMHYECKOH
KHHETHKH.

27

15

OPHUCHTHUPOBAHLI HAa PCIICHUSA MUHU3a1a4 110
pazneny "OOmire 3aKOHOMEPHOCTH XUMUYECKUX
nporeccoB. OCHOBBI XUMHUUECKON
TepMoIuHAaMUKUA. OCHOBBI XUMHUYECKOM
kuHeTHKH.". CTyIeHThI HEOOXOAUMO TOBTOPHUTH
TEOPETHUYECCKHUIA MaTepHa, pa3o0opaTh MPUMEPHI
peIIeHNs aHAIOTUYHBIX 3a/1a9. IPOBECTH
pacueTsl 10 BapUAHTY 3aJaHUsI U CIIEIATh
BEIBOJIBI. B KadecTBe 3a1aHUS HCIIOIB3YIOTCS
CIIEYIONINE YIPAKHCHUS:

Camocmoamenvnoe uzyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIBHOTO MaTepraia o pa3aeny
"OO1me 3aKOHOMEPHOCTH XUMHUYECKHX
mporieccoB. OCHOBBI XMMUYECKO
TEPMOJUHAMUKU. OCHOBI:.I XUMHUYECKON
KHHCTUKH."




Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
HEO0OX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ N3y4UTh BONPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszgene "OOmue 3aKOHOMEPHOCTH XUMHYECKITX
nponeccoB. OCHOBBI XUMHYECKOH
TepMoauHAaMUKH. OCHOBBI XMMUYECKOH
KUHETUKW." MaTepuany.

H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:

[4], cTp. 45-49

3 PactBOpBL 27 15
Bonoponnsriit
nokaszatesb cpensl pH.
3.1 PacTBOpEI. 27 15
Bonopoansrit

nokasaTenb cpeabl pH.

Ilodzomoeka pacuemuvlx 3a0anuil: 3a1aHus
OpPHCHTHUPOBAHBI HA PEIICHUS MUHU3a1a4 110
pazneny "PactBopsl. BomopoaHblil mokazarenb
cpens! pH.". CTyneHTH HE00X0IUMO TOBTOPUTH
TEOPETHUYECCKUI MaTepHa, pa3o0opaTs MPUMEPHI
pEIIeHIs aHAIOTUYHBIX 3a/1a9. IPOBECTH
pacueTsl 10 BapHAHTY 3aJaHUs U CIIENATh
BEIBOJIBI. B KadecTBe 3a1aHU HCIOIB3YIOTCS
CIIeYIONINE YIPaXXKHEHUSI:

Camocmoamenvnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"PactBopsl. BomopoaHblil mokaszarens cpesibl
pH.H

Iloo2omoeka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIeKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoeka K nabopamopnoii pabome: J1ist
BBITIOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJa4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK K€ U3y4UTh BOIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "PacTBopbl. BogopoHbii moka3aTenb
cpensl pH." Marepuany.

H3yuenue mamepuanos numepamypHvix
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UCHOYHUKOB:
[4], cTp. 95-102

DJIEeKTPOXUMUYECKHUE
MPOLIECCHI.
Xumuyeckue
HCTOYHHKH TOKA.
Onexrponm3. Kopposus
METAJUIOB M 3aIUTa OT
KOPPO3HH.

27

15

41

DIEeKTPOXIMUIECKIE
MPOLIECCHI.
Xumuyeckue
HCTOYHHUKHU TOKA.
Onextpoinus. Kopposus
METAJUIOB M 3allUTa OT
KOPPO3HH.

27

15

Ilodz0mogKa K ayoumopHsim 3auamusam:
[TpopaboTka JeKInH, BBIIOJIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoeka K nabopamopnoii pabome: J1ist
BEITIOJTHEHHS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[aud BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "DIeKTPOXUMUYECKHE TIPOIIECCHI.
XuUMHUYECKHE UCTOYHUKHU TOKA. DIEKTPOIH3.
Koppo3us meTamios u 3amuTa OT KOppo3uu."
Marepuay.

I10o020mo8Ka K npaKkmu4eckum 3auamusam:
Wzyuenne maTepuana mo pa3ueny
"DIIEKTPOXUMHYECKHE MTPOLIECCHl. XUMUUECKHE
HCTOYHUKH TOKa. Diekrponus. Kopposus
METaJUIOB | 3aIlIUTa OT KOPPO3UH." IOATOTOBKA
K BBITIOJTHEHHIO 3aJJaHAH Ha MIPAKTUICCKUX
3aHATUAX

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI HAa PCIICHUA MUHU3aJa4 110
pazneny "DIeKTPOXUMUYECKUE TPOIIECCHI.
XUMUYECKUE UCTOYHUKH TOKA. DJIEKTPOIIH3.
Koppo3us MeTamios u 3amuTa OT KOPpo3u.".
CryneHTHl HeOOXOAMMO ITOBTOPHUTH
TEOPETHYECCKHIA MaTepHa, pa3o0dpaTh MPUMEPHI
peIIeHNs aHAIOTUYHBIX 3a/1a9. IPOBECTH
pacueTsl 10 BapHAHTY 3aJaHUsI U CIIENATh
BBIBOJIBI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
CIIE/IYIOLHE YIPAKHEHNUS:

CamocmoamensHoe usyuenue
meopemuyuecko20 mamepuana: Vzydenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"DIEKTPOXUMHYECKHE MPOIECChl. XMMUYIECKHE
HMCTOYHUKHU TOKa. DnekTponu3. Kopposus
METaJJIOB | 3aIlUTa OT KOPPO3HH."




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[4], cTp. 122-129

OKk3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 144.0 16 16 16 0.5 60 335
Hroro 3a cemecTp 144.0 16 16 16 2 - 0.5 93.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUU IO KYPCOBBIM

npoektam/padoram; MKKII — nnanButyansHble KOHCYIBTAIIMH 110 KYpCOBBIM IpoekTaM/padoram; ['K- rpynmnoBsie KOHCYIbTAIMY 110 pa3aenaam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosnvie 3axonst xumuu. Cmpoenue seuecmsa. IeKmponHoe CIMpoeHUe amomos.
Ilepuooduueckas cucmema s1emeHmos. Xumuueckas cessb.

1.1. OcHoBHBIE 3aKOHBI XUMHH. CTPOEHHE BEIIECTBA. DJIEKTPOHHOE CTPOCHUE aTOMOB.
Ilepuonnueckas cuctema 3JIEMEHTOB. XUMHUYECKas CBS3b.

KBaHTOBO-MeXaHuyeckass Mojenb aroma. J[BoWiCcTBeHHass mnpupona »diekrpoHa. IlonsaTtue
aToMHOM opOutanu. KsantoBeie uncna. I[IpuHIUOBL pacrpeneiaeHue 3JIEKTPOHOB B aTOME.
CrtpoeHne MHOTO3/1eKTpOHHBIX aToMOB. [Ipuniun Ilaynu, npasuno XyHa, IpUHIMI HAaUMEHbILIEH
sHepruu, npaBuino KieukoBckoro. llepuogumuecknii 3akoH u  cucrema 3iemeHToB J[.U.
MenneneeBa. DHeprusi MOHU3ALUU, SHEPTUSI CPOJCTBA K AJIEKTPOHY, 3JIEKTPOOTPULIATEIHLHOCTD,
aTOMHBIE paJUyChl, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE M KUCJIOTHO-OCHOBHBIE CBOWCTBA.
Xumuueckas cBiI3b. MoHHas, MeTalIndecKas, KOBaJICHTHAs CBI3b. METOJ BaJICHTHBIX CBS3CIl.
['uOpunuzanus. [IpocTpaHcTBeHHass CTPYKTypa MOJEKyJd. MeToa MOJEKYyJIsSpHBIX opOutesnei.
Cesa3pIBaronyie ¥ paspeixisiomue opoutaiu. OOOCHOBAaHWUE BO3MOXKHOCTH CYIIECTBOBAHHS U
MarHUTHBIX CBOMCTB MOJIEKYJ M HMOHOB C TOYKM 3PEHHSI METOJla MOJEKYISPHBIX OpOuTaseH.
MexmonekynsapHoe B3aumozeicteue. Cunbl Ban-nep-Baanbca. Bonopoanast cBss3b. TBepible
BewiecTBa. [loHsATHe O 30HHONM Teopuu KpucTawioB. PeanpHble kpuctaiuiel. CoeauHeHus
MIEPEMEHHOTO COCTaBA..

2. Obwue 3axoHomepHocmu xumuyeckux npoyeccos. OCcHoebl XUMuueckonu mepmoOUHAMUKY.
OcHO8bl XuMUuyeckol KUHemuKu.

2.1. O0mue 3aKOHOMEPHOCTH XMMHUYECKUX TporieccoB. OCHOBBI XUMHUUYECKOW TEPMOTUHAMUKH.
OCHOBBI XHUMUYECKOM KHHCTUKH.

OCHOBBl  XMMHUYECKOM TepMOAMHAMUKHU. [IpUHIMIBI  TEPMOAMHAMHUYECKHUX  PACUYETOB.
BHyTpeHHSIsT 9HEprus, SHTaNbIHs, OSHTpomus, HSHeprusi [nbbca. Kpurtepuum BO3MOKHOCTH
CaMOIIPOU3BOJIBHOIO TMPOTEKAHUS XMMHUYECKHUX IPOLECCOB. XUMHUYECKOE paBHOBecue. [IpuHimn
Jle-lllatrenpe. OCHOBHBIC IIOHATUS XHMHUYECKOM KHHETUKH. (OCHOBHOH 3aKOH XHMUYECKOU
KUHETUKH, BIIMSHUE KOHLEHTPALlMM HA CKOPOCTh XMMHUYECKOM pEaklUu, IOPSAOK PpEaKLUH.
Oco0eHHOCTH KMHETHKU T€TEPOTCHHBIX peakiuil. BiusHue Temmneparypsl Ha CKOPOCTb PEaKIIHiA.
VYpaBHenue Appenuyca. TeopHsi akTHBUPOBAaHHOTO KoMIliekca. OCHOBBI KaTau3a..

3. Pacmeopubl. Booopoonwiii nokazamenv cpedvl pH.

3.1. PactBopsl. Bogoponasslil nokasarens cpeasl pH.

PactBopsl. KosmuratuBHble cBoiicTBa pacTBOpoB. CrocoObl BBIpaKEHHSI KOHLEHTpALUU.
PacTBOpBI CUJIBHBIX U CIIA0BIX 3JEKTPOJIMTOB. AKTHBHOCTH 3JIEKTPOJIMTOB B BOAHBIX PAacTBOpaXx.
Bonpopoansiit nokazarens cpeapl. ['uaponus coneil. ManopacTBOpUMBIE COETUHEHUS. .

4. Dnekmpoxumuieckue npoueccobl. Xumuieckue ucCmoyHuxy moxka. dnekmpoaus. Kopposus
Memajijlos U sauiuma ont KOppos3uu.

4.1. DneKTpOXUMHUYECKHE MTPOLIECChl. XUMUYECKHE UCTOYHUKH TOKa. DieKkTponu3. Kopposus
METAJUIOB U 3allIUTa OT KOPPO3HH.

DnekTpoxuMuueckne Tmporecchl. OmpeneneHue W KiIacCUDUKAIMS  AIEKTPOXHUMHUECKUX
nporeccoB. CrmocoObl pacuera 3JIEKTPOIHBIX MOTEHIMANOB. 3akoHbl Dapanes. TepmonuHamuka
ANEKTPOJIHBIX MPOIECCOB. XUMUYECKNE UCTOUHUKHU TOKA. DIEKTPOJIU3..
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH

1.
2.
3.
4.
3.

DHepreTuKka XUMUYECKHUX MTPOIIECCOB. DIIEMEHTH XMMUYECKON TepMOIMHAMHUKH. (24aca).;
OCHOBHbIE OHATHUSI XUMUYECKOW KUHETUKH. (2 yaca).;

PactBopsi. ABTOnpoToau3 Boibl, pH. CriibHBIC U ClTa0bIe 3JEKTPONIHTHI. (2 Yaca).;
[lepuonnueckas cucrema 3nemeHToB. CTpoeHue atoma. (2 vaca).;

DnekTpoxumuueckue mnpoieccel. CriocoObl pacuera 3JIeKTPOIHBIX MOTEHIINAJIOB.

["anbBaHMYeCcKUi 37eMeHT. (2 Jaca).;

6.

DJeMEHTHI CTPOCHUSA MOJICKYII - METOA MOJICKYJISAPHBIX 0p6I/ITaJ'I€I71, MCTOA BAJICHTHBIX

cBsi3ei. (2 gaca).;

7.
8.

[Muaponms. ManopacTBopuMbIe COeTMHEHHS. (2 Yaca).;
3akon Dapajes. DnekTponus. (2 yaca).

3.4. TeMbl 1a00paTOPHBIX padoT

NN AW

. Dnekrpoasmwkyimas cuia (3/]C) u HanpspKkeHre TalbBaHUYSCKUX JIEMEHTOB (2 Jaca);
. KouTponbHas padota Ne4, 3amura rabopaTopHbIX padort (2 gaca);

. Bomopousiii mokazarens cpenbl pH (2 gaca);

. DIIEKTPOHHAs CTPYKTypa aTOMOB M OJJHOATOMHBIX MOHOB (2 yaca);

. I3mepenue TemnoBbix 3pPeKToB XUMHUYECKHUX peakiuii (2 yaca);

. KouTponbnas padorta Ne2, 3amura rabopaTopHbIX padort (2 gaca);

. Koutponbnast padota Ne3, 3amura nabopaTopHbix padort (2 gaca).

3.5 KoncyabTanuu

Ipynnoevie koncyremayuu no paszoeaam oucyuniunol (1°K)

OO6cyxnenue MaTtepuajoB mo keiicam pasznena "OcHOBHbIE 3aKOHBI XuUMHH. CTpoeHHe
BEIIECTBA. OJEKTPOHHOE CTPOCHHWE aToMOB. llepuogmueckass CHUCTEMa DJIEMEHTOB.
XuMHuecKas CBs3b."

OO6cyxnenne MarepuanaoB 1o kedcam paznena "OOImue 3aKOHOMEPHOCTH XUMHUUYECKHX
nporeccoB. OCHOBBI XUMHUECKOH TepMOAUHAMUKH. OCHOBBI XUMHUECKON KHHETHKH."
OO6cyxnenne MarepuaioB To Kkedcam paszaena "PactBopsl. Bomopomnsiii moxasarens
cpensl pH."

OOcyxnenne MarepuajoB MO KeidcaM pazfena "DIeKTPOXUMUYECKHUE TMPOIECCHI.
XUMUYeCcKHe UCTOYHUKH TOKa. DiekTponn3. Kopposus MeTannoB u 3amura oT Koppo3u."

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHBEI (B

OueHo4yHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Konpr
COOTBETCTBUU C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKaTOPOB 1.3.1)
1]12]3]4
3HaTh:
XapaKTEPUCTUKN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX CUCTEM, KounTponbnast pabota/["ansBannyeckuit
CIIOCOOBI pacyeTa IEKTPOIHBIX MMOTCHIIMAIOB, KJIAaCCU(DUKALINIO W/-lomcs 4+ | eMenT. Onexrpoaun3. Kopposus meramion
3JEKTPOXUMHUUYECKUX CUCTEM, UX MPAKTUYECKOE HCIOIb30BaHUE,
3akoHbl Dapases, XUMUUECKHUE UCTOYHUKHU TOKA, JIEKTPOJIN3
OCHOBBI TEXHHKHU 0€30MaCHOCTH U MpaBUiia MPOBEACHUS WT-lomea + KounTponbHas pabota/l"anpBanndeckuit
HKCHEPUMEHTA B XUMUYECKOH JabopaTopun ] aseMeHT. DnekTposns. Koppo3us metannos
HUCTOYHUKU HAy4yHO-yueOHOM nHdopmanuu (yueOHUKH, Kontponbnas padora/lleproanyeckas
CIPaBOYHMKH, 0a3bl JAHHBIX) IO U3YUYEHHBIM pa3jienam cucrtema 3eMeHToB. CTpoeHue aroma.
JUCHUTIINHBI N-lonk-1 + DIEMEHTBI CTPOEHUS MOJIEKYII - METO/1
MOJIEKYJISIPHBIX OpOUTaliel, METO/ BaJIEHTHBIX
CBs3eH
CBOMCTBa PacTBOPOB, CITOCOOBI BBIPAYKEHUS KOHIICHTPAIIUH Kontponbnas pabora/PacTtBopsl
PacTBOPOB, PACTBOPHI CHIIBHBIX U CIa0BIX 3JEKTPOJIUTOB, WT-lomea + AJIEKTPOJINTOB. BOOpOIHBII NTOKa3aTenb
BOJIOPOJHBIN MTOKAa3aTeNb CPeJibl, THAPOIIN3 COJIEH,
MaJIOpacTBOPUMBIE COEUHEHUS
OCHOBBI KBAaHTOBO-MEXaHUYECKOW MOJEIN aTOMA, IIOHATHE KonrponbHas padora/I"aapBaHHYECKHI
aTOMHOM opOuTaIu, KBAaHTOBbIE YKMCIIa, NpUHLUIEI pacnpeaenenus | U-lomnk-1 + | anemeHt. DnexTponus. Kopposus meramion
AJIEKTPOHOB B aTOM€, CTPOEHUE MHOTOUIEKTPOHHBIX aTOMOB
OCHOBBI XUMHUYECKON TEPMOJUHAMUKY, [IPUHIIHAIIBI KonTponbHast padota/I"anpBaHndecKuit
TEPMOJUHAMHYECKHUX PACYETOB, KPUTEPUU BO3MOKHOCTH WT-lorma + | 2eMeHT. Onexrpoauns. Kopposus meramion
CaMOITPOU3BOJILHOTO MPOTEKAHUSI XUMUYECKHUX ITPOLECCOB,
XMMHYECKOE PABHOBECUE
THUIIBI XUMUYECKON CBS3H, METO]I MOJIEKYJIIPHBIX OpOUTaeil, KonTponbhas pabota/OHepreTuka
METO/ BaJICHTHBIX CBSI3€ii, TBEp/Ible BELIECTBa, MOHATHE 0 30HHOW | M/I-1lonk-1 + XUMHUYECKUX MPOLECCOB. DJIEMEHTHI
TEOPUHU KPUCTAJUIOB, pealibHble KPUCTAIIIbI, COETUHEHHS XUMHUYECKON TepMOANMHAMUKH. OCHOBHBIE
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INEPEMEHHOTO COCTaBa

MMOHATHS XUMHUYECKON KHHETUKH

IIEPUOIMYECKUH 3aKOH U cucteMy 3ieMeHToB [I.1. Menneneesa,
UX CBA3b C 3JIEKTPOHHOM CTPYKTYpOI aTOMOB, IEPHOJHUECKOE

Konrponsnas padora/Ilepnonnueckas
cucteMa anieMeHToB. CTpoeHHe aToMa.

M3MEHEHHUE CBOMCTB aTOMOB 3JIEMEHTOB U UX COCIMHEHUM N-lomx-1 DJIEMEHTHI CTPOEHUS MOJIEKYII - METO/I
MOJIEKYJISIPHBIX OpOuTAalieil, MeTO BaJ€HTHBIX
CBsI3ed

OCHOBHbIE KUHETUYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU IIPOLIECCOB, KonrtponsHas pabora/OHepreTuka

MIPUHLIMIIBI KHHETHYECKUX PACUETOB W-lomca XHMHIYECKHX TPOLECCOB. DNEeMEHTHI
XUMUYECKOH TepMOANMHAMUKU. OCHOBHbIE
MOHSITHUSI XUMUYECKON KHHETUKU

YMersb:

obecrieynBaTh COOJIIO/ICHUE IPABUI TEXHUKHU O€30IaCHOCTH, Konrtpomnsnas pabora/PacTBopbl

MCI0JIb30BaTh IPUEMBI IIEPBOI TOMOILLY, METObI 3aIUTHI B HJ1-1onk-1 AJIEKTPOJINTOB. BoopoiHbINM TOKa3aTenb

YCIOBUSAX UPE3BBIYANHBIX CUTYaLlUl

IIPOBOJIUTH XUMUYECKUM SKCIIEPUMEHT 110 3aJaHHON METOAMKE, Konrponsnas padora/["aapBaHnYeCKHiA

00paboTKy U aHAJIM3 MOIY4YEHHBIX PE3yIbTATOB C IPUBICUCHUEM N-lorxk-1 arieMeHT. DnekTpoan3. Kopposus MeTamion

COOTBETCTBYIOIIEI0 MaTEMATHYECKOI0 anmnapara

OCYILECTBIATH MOUCK, XpaHEHHUE, 00pabOTKy U aHaJIH3 Konrtponbnas pabora/PacTBopbl

nH(OpPMAaLIMU U3 PA3IUYHBIX HICTOYHUKOB U 0a3 JAHHBIX 110 AJIEKTPOJIUTOB. BOAOpOAHBIN ITOKA3aTeNb

W3YYEHHBIM pa3JielaM JUCLUIUINHEL, IPEICTaBIIATh €€ B N-lomnk-1

TpedyemMoM (hopmaTe C UCTIOIb30BaHUEM UH(OPMAITMOHHBIX,

KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOTHH

o0ecnieunBaTh COOIOJEHUE SKOJIOTMUYECKON 0€30MacHOCTH Ha KonTponbHas pabota/OHepreTuka

IIPOU3BOJICTBE U IJIAHUPOBATh 3KO3AIIUTHBIE MEPOIIPUATHS U VT-Lomca XHMHYECKHX TPOLECCOB. ONEeMEHTHI

MEPOIPUATHS 110 SHEPTO- U PECYPCOCOEPEKEHUIO HA XUMHUYECKON TepMOAMHAMUKHU. OCHOBHBIE

ITPOU3BOJICTBE TIOHSITHSI XUMUYECKON KHHETUKU

JIEMOHCTPHUPOBATh 0a30BbIe 3HAHUS B 00JIACTU XUMHUH, BBISIBIISIT KonTponbhas padota/I"anpBanndeckuit

XUMHYECKYIO CYIIHOCTb TPOOJIEM, BO3HUKAIOIINX B XOI€ aneMeHT. JnekTponn3. Koppo3us meTtannos

npodeccnoHanbHOM NeATeNIbHOCTH; IPUMEHSATH ISl KX

pa3pelieHnss OCHOBHBIE 3aKOHBI €CTECTBO3HAHNUS, METObI N-lomk-1

TEOPETUYCCKOTO U OKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUA,
CaMOCTOATCIIBHO, IOIOJIHATE U CUCTCMATH3UPOBATH
HpI/IO6peTeHHI-Je 3HaHHUA 110 JUCHHUIIIINHE
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. l'anpBanmdeckuii anemenT. Dnekrponu3. Kopposus meramioB (KorrponsHas padora)
2. Ilepuoanueckas cucrteMa 31eMeHTOB. CTpOeHHE aTroMa. DJIEMEHThI CTPOCHUSI MOJIEKYJI -
METO]T MOJIEKYJIIPHBIX OpOHTaseii, MeTo 1 BalleHTHBIX cBsi3ell (KonTponbpHas paboTa)
3. PactBopsl anekrposntoB. Bogopoansiii moka3arens (KonTponsHas padota)
4. DHepreTuka XMMUYECKUX MPOILECCOB. DIEMEHThI XUMHUECKOU TepMoaAuHaAMUKHU. OCHOBHbBIE
NOHATUS XuMU4eckoi kunetuku (KonrponbsHas padora)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO ANUCHHUILINHE
Oxzamen (Cemecmp Nel)

B numiom BeIcTaBIsieTcs omieHKa 3a 1 cemectp.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. Koposun H. B., Kynemos H. B., I'onuapyk O. H., Kambiiosa B. K., Jlanckas U. U., MscaukoBa
H. B., Ocuna M. A., Yapuc E. {., Smrynos H. A.- "OGmas xumust. Teopus u 3amaun”, (5-e uzf.,
crep.), M3narensctBo: "Jlans", Cankt-IletepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949;

2. Koposun, H. B. O6u1ast xumus : ydeOHUK 7151 By30B 110 TEXHUUECKUM HampasieHusm / H. B.
Koposun . — 14-e u3a. nepepad. . — M. : Akanemus, 2013 . — 496 c. — (Bricuiee npogeccroHanbHoe
oOpa3oBanue . bakanaspuar) . - ISBN 978-5-7695-9864-7 .;

3. O6mas xumus. Teopus u 3amaun : yuebHoe mocodue / pen. H. B. Koposun, H. B. Kynemos . — 2-
e u3., crep . — Cankrt-IlerepOypr : Jlans, 2017 . — 492 c. — (YueOuuku 11 By30B. CrienuanbHast
muteparypa) . - ISBN 978-5-8114-1736-0 ;

4. Koposun, H. B. JIaGopatopHble pabOThl 10 XMMHH : ydeOHOE TOCOOHE [T TEXHUUECKUX
HanpasiieHu# u crienuanbHocTell By3oB / H. B. KopoBun, 3. . Munrynuna, H. I'. Peikosa . — 4-¢
u31., nepepad . — M. : Beicmas mkona, 2007 . — 256 c. - ISBN 978-5-06-004160-6 .;

5. KopoBun, H. B. O6mas xumus. Jlaboparopuslit npaktukyM : yuedHoe nocodue / H. B. Koposus,
B. K. Kawmsimosa, E. S. Yapuc ; o6m. pen. H. B. Koposun . — M. : KnoPyc, 2015 . - 336 c. —
(bakamaspwmar) . - ISBN 978-5-406-04140-6 ..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoOe odecreyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii maket o(h)UCHBIX IPOrpam;

3. Windows / OnepanimonHas cuctema cemeiictpa Linux;
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4. Buneoxondepenuuu (Maitan, Coepmxas, BK u mp).

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas Oudamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/
5. ba3za gaunbix Scopus - http://www.scopus.com

6. ’Kypnaax Science - https://www.sciencemag.org/

7. Daexrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

8. IlopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata
10. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAApTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3anmthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. Ba3a OTKPBITHIX JaHHBIX MHHUCTEPCTBA IKOHOMHYECKOro pa3Butus P® -
http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMereHust

Homep aynuropun,
HAHMEHOBaHHe

OcHamenue

Y4eOHble ayAUTOPUH
JUISL TIPOBEJICHUS
JICKITUOHHBIX 3aHATHH
Y TEKYIIEro KOHTPOJIS

K-102, YuebOnas
ayJUTOPUS

napra, CTyJ, J0CKa MeJoBasi, HOyTOYK,
KOHJAHUIIMOHED, TEIEBU30D

Y4eOHble ayauTopuu
JUISL TIPOBEJICHUS
MPAKTUYECKUX
3aasatuit, KP u KII

K-105/1,

KommnsrorepHslii kinace

CTOJI, CTOJI JUIsl OPITEXHUKH, CTOJ
KOMITBIOTEPHBIN, CTYJI, JOCKA MEJIOoBas,
MYJIbTUMEIUUHBIA IPOEKTOP, KOMIIBIOTED
HepCOHaJII)HBIfI, KOHAUIIHUOHEP

VY4eOHble ayAUTOPUH
TUTSL TIPOBEIEHUS
1a00paTOPHBIX
3aHATHI

K-104, YueOnas
nabopaTopus 1Mo Kypcam:
«CXeMOTeXHUKa,
«MmynbCcHas TEXHUKAY,
«DNEeMEHTHI
WHTETPAIBHBIX CXEM)

CTOJI IIperoiaBaTens, CTyJ, mKad At
JOKYMEHTOB, IIKad I XpaHEeHUs
MHBEHTapsl, J0CKa MeJIoBas, yKa3Ka,
obopynoBanue yueOHOE, KOHAUITHOHED, CTEH]T
71a00paTOPHBIM, CTeH]] y4eOHbII

VY4eOHble ayAUTOPUH

K-102a, YuecOnas

napTta, CTyJ, J0CKa MeloBasi, HOyTOyK,

JUISL TIPOBEJICHUS ayIUTOpHUSs KOHAUIMOHED, TEJIEBU30P
IIPOMEKYTOUHON
aTTecTaluu
ITomemenus s HTB-302, YuranbHbIi CTYJI, CTOJI IUCbMEHHBIM, KOMIIBIOTEPHAS CETh
CaMOCTOSITEIbHOU 3aj1 oTAena C BBIXOJOM B IHTEpHET, KOMITBIOTEP
paboThI o0CITy>)KUBaHUS y4eOHOM MIEPCOHANIbHBIN
JUTEPATYpPOU

ITomentenus mis
KOHCYJIbTUPOBAHHMS

K-109/1, Kabuner
COTPYIHUKOB Kad.
"9I/IH"

Kpecio pabouee, paboyee MECTO COTPYIHHKA,
CTOJI JyUTsl pabOTHI C JOKYMEHTaMH, CTYII,
mkad A7 JOKYMEHTOB, IIKad I OEKIbI,
CTOJ MAUCHEMEHHBIHN, CTOJI JIJIST COBEIIaHNH,
JIOCKa MEJIOBasi, KOMIIBIOTEpHAs! CETh C
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BBIXOJ0M B IHTEpHET,
MHOTO(YHKIIMOHATHHBIN IICHTD,
000pyI0BaHUE JIJIs IKCIICPEMEHTOB,
KOMITBIOTEP MEPCOHATBHBIN, JOKYMEHTBI,
KHHUTH, Y9€OHUKH, ITOCOOMS

ITomemenus s
XpaHEHHUs
o0opynoBaHus U
y4eOHOT0 MHBEHTAPS

2K-600/11, Kabuner
npoektupoBanus "KII"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

XUMHUASA

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3
KM-4

[Tepuoanueckas cuctema 31eMeHTOB. CTpoeHHe aToMa. JJIEMEHThI CTPOCHUS MOJIEKYJ - METO]T
MOJICKYJISIPHBIX OpOuTasneil, MeTo BajleHTHBIX cBs3eil (KoHTponbHas pabora)

DHepreTuka XMMHUYECKHUX MPOIECCOB. DJIEMEHThI XUMUYECKOM TepMoguHaMUKu. OCHOBHBIE
NOHSTHS XUMU4eckoi kunetuku (KonrponbHas padora)

PactBops! anexTponuto. Bonopoausiit mokazatens (Kontponbnas padoTa)

["anpBanmdeckuii anement. Dnektponu3. Kopposus meramio (KorrponsHas padora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

WNnupexe KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
OcHoBHbIE 3aKOHBI XUMUHU. CTPOCHHE BEILIECTBA.
1 DJeKTpOHHOE cTpoeHue aToMoB. Ilepuoauueckas cucrema
AJIEMEHTOB. XMMHUYECKas CBA3b.
OcHoBHBbIE 3aKOHBI XUMUH. CTpOEHHE BEIIECTBA.
11 DneKTpoHHOE cTpoeHue aToMoB. [lepuonuyeckas cucrema +
DJIEMEHTOB. XMMUYECKAsl CBSA3b.
OO611re 3aKOHOMEPHOCTH XUMHUECKUX Mpo1ieccoB. OCHOBBI
2 XUMHUYECKON TepMOAMHAMUKU. OCHOBBI XUMUYECKOM
KHHETHKH.
OO111e 3aKOHOMEPHOCTH XMMUYECKHX MpolieccoB. OCHOBBI
2.1 XUMHUYECKON TepMOJAUHAMUKH. OCHOBBI XMMHUYECKOMN +
KUHETHKH.
3 PactBopsl. BonopoaHsiil nokasareins cpeast pH.
3.1 PactBopsl. Bonopoansiil nokasareins cpeast pH. +
DNEKTPOXUMHUYECKHE MTPOLECCHl. XUMUYECKHE HCTOUHUKH
4 TOKa. DneKkTpoaun3. Koppo3us MeTajuioB U 3a1ura OT
KOPpO3UH.
DNEKTPOXUMHUYECKHE MTPOLECChl. XMMHUUECKHE HCTOUHUKU
4.1 ToKa. DnekTposn3. Koppo3us MeTannos u 3amura ot +
KOPpO3UH.

Bec KM, %: | 25 25 25 | 25
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