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Jlekuuu
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HpaKTuquKne 3aHATHA
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1 cemectp - 32 yaca;
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MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH
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B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

1 cemectp - 0,3 yaca;
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1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI
Hean ocBoeHMsi AUCHMIUIMHBI. W3y4eHHE OOIMMX 3aKOHOB W TMPUHIUIOB XUMHH JJIS
HOCHGI[YIOH_IGFO X HCIIOJIB30BaHUSA HpI/I OCBOCHHNU MC)KHpeI[MeTHBIX JOUCHUIIJINH U CHCI_IKprOB n i
MIPUHATHS 000CHOBAHHBIX pElICHUH B TPOPECCHOHAIBHON AEATEIBHOCTH. .
3agauu JMCHMILINHBI
- OCBOEHHE OCHOBHBIX 3aKOHOB M IMPUHIIMIIOB XUMHUH U OBJIAJICHUEC OCHOBAMH PAcueTOB Ha UX
Oase;
- YCBOEHHUE KJIacCU(PHKAIIUA XUMHUYECKUX DJIEMEHTOB, UX COCIMHCHHUIA U B3aUMOCBSI3U CBOMCTB U
CTpOeHI/IH BCIIICCTB,
- OCBOEHHE O0IIMX 3aKOHOMEPHOCTEH XUMHUECKHUX SIBJICHHI U MPOIIECCOB, OBJIAJIECHNE OCHOBAMH
pacdeToB Ha Ux 0a3e U YMEHHEM Je1aTh 0000IIEeHUST MUPOBO33PEHUYECKOTO XapaKTepa;
- YCBOEHHE POJIM XMMHUU B PEIICHUH COBPEMEHHBIX MPOheCCHOHATBHBIX U 00IIEYEeIIOBEUSCKIX
npooIieM;
- OBJIQZICHUE YMEHHMEM BBITIOJIHEHUS JJaO0OPATOPHBIX padoT, MPOBEACHHS KOJUICKTUBHBIX
HCCIICIOBAHUIA;
- OBJIaJICHUE YMEHUEM MpUMEHEHUsI THPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH MpHU
I/I3y‘~ICHI/II/I AOUCHUIIINHBI U X UCIIOJIB30BAHUS B HpO(bGCCI/IOHaJIBHOI;'I JCSATCIIBHOCTHU.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIINHE, COOTHECEHHBIE C HHAMKATOPAMHU A0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMEHOBaHUC KOI[ U HAMUMECHOBAaHUC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl oﬁyqemm
KOMIICTCHIIUU HHAUKATOPA TOCTUKCHUS
KOMIIETCHIIUHN

OIIK-3 CnocobeH U1-7onk-3 JleMoHCTpUpYyET 3HATh:
IPUMEHSATh MOHUMAHME XHUMITYECKIX - 001IHe 3aKOHOMEPHOCTH XUMUYECKUX
COOTBETCTBYIOIMI (PU3HKO- | TIPOIIECCOB SIBJICHHH U [POLIECCOB, OCHOBLI
MaTeMaTH4eCKHi anmapar, XUMHYECKON TePMOIMHAMUKH, TIPUHITUATIBI
METOJTBI AHAIH3A U TEPMOJUHAMHYECKHUX PACUETOB;
MOJIETTMPOBAHHS, - ICTOYHUKH HayYHO-y4eOHOU
TEOPETUYECKOTO U uH(popmanuu (y4eOHUKH, CIPABOYHHKH,
9KCIIEPUMEHTAIBLHOTO 0a3bl JaHHBIX ) 10 U3YYEHHBIM pa3jenam
WCCJICJIOBAHHUSI TIPU JACUUTLIAHBI;
peleHun - OCHOBHBIE KHHETHYCCKHE 3aKOHBI 1
poeCCHOHANBHBIX 3a1a4 3aKOHOMEPHOCTH MPOIIECCOB, MPUHITUTIBI

KHHETHYECKUX PaCUeTOB;
- OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTHU
o011eil XUMUU U METO/1bI 00pabOTKHU
HKCIIEPUMEHTATbHBIX TaHHBIX;

- OCHOBHBIE 3aKOHOMEPHOCTHU MPOLIECCOB
KOPPO3UHU METAJIOB U 3aIIUThHI
KOHCTPYKIIMOHHBIX MaTE€PHAIOB OT
KOppO3uH;

- OCHOBHBIE XapaKTEPUCTUKU
OKHCJIUTETLHO-BOCCTAHOBUTEHHBIX
CHUCTEM, KITaCCU(DUKAITHIO
AIEKTPOXUMUYECKUX CUCTEM, UX
MPAKTUYECKOE UCIOIb30BaHHUE;

- OCHOBBI TEXHUKHU 0€30I1aCHOCTH U
MpaBuJia IPOBEJCHUS SKCIIEPUMEHTA B
XUMHYECKOH JIabopaTopuu;

- KTaccCu(UKAINIO U CBONCTBA
XMMHUYECKHUX DJIEMEHTOB U UX COCIMHEHUH,
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

B3aUMOCBSI3b CTPOCHHUS U CBOWCTB
BCIIECTB;

- CBOMCTBA pacTBOPOB M UX OCHOBHBIE
XapaKTEPUCTUKU, METO/Ibl ONPE/ICICHUS U
OIICHKH THUX XapaKTEPUCTHUK.

YMETh:

- IGMOHCTPHPOBATh Oa30BbIe 3HAHUS B
00J1aCTH XMMUH, BBISBIISITH XUMUYECKYIO
CYIIHOCTb MPpO0OJIEM, BO3HUKAIOIINX B XOJI€
npodeccuoHanbHOM e TEIbHOCTH;
MPUMEHSTH JUI UX Pa3peIIeHUs] OCHOBHBIC
3aKOHBI €CTECTBO3HAHUS, METO/IbI
TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO
UCCJIETOBAHMSI, CAMOCTOSTENBHO,
TIOTIOJTHSATh U CHCTEMAaTH3HPOBATh
MPUOOpPETEHHbIC 3HAHUS IO TUCIUILINHE;
- IPOBOJIUTH XUMHUYECKHH SKCIEPUMEHT 110
3aJJaHHOM MeTo/IuKe, 00pabOTKy U aHAIHU3
MOJTyYCHHBIX PE3YJIbTaTOB C
MPUBJICYEHHUEM COOTBETCTBYIOIIETO
MaTEeMaTHYECKOTO armapara,

- obecrieunBaTh COOIIIO/ICHNE TTPABHIT
TEXHUKU 0€30MaCHOCTH, HCIIOJIB30BaTh
IpHUEMBI IEPBOIl MOMOIIIN, METO/IbI
3alIUTHI B YCJIOBUSAX YPE3BBIYAHBIX
CUTYaLUi;

- obecrieunBaTh COOJIIO/IEHNE
HKOJIOTUYECKOM Oe30MMacHOCTH Ha
MIPOM3BOJICTBE U TUIAHUPOBATH
HKO3AIUTHBIE MEPOIPUATHS U
MEPOTIPUSTHSI IO SHEPTO- U
pecypcocOepeKeHNI0 Ha TPOU3BOICTBE;

- OCYILIECTBIISATH TIOUCK, XpaHEHHE,
00paboTKy U aHaIN3 UHPOPMALIUH U3
Pa3INYHBIX UCTOYHUKOB M 0a3 TaHHBIX MO
W3YYECHHBIM pazjielaM TUCIUIUINHEI,
MIPEACTABISITE €€ B TpeOyeMoM dopmare ¢
MCIOJIb30BaHNEM MH(POPMAITHOHHBIX,
KOMITHIOTEPHBIX U CETEBBIX TEXHOJIOTHH.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniauHa OTHOCHUTCA K OCHOBHOM TpodeccHOHaIbHOM 00pa3oBaTeIbHOM MporpaMme
ABTOMaTH3MPOBAaHHbBIE THAPABINYECKHE U IMHEBMATUYECKHWE CcHCTeMbl U arperartbl (mamee — OIIOI),
HarpasieHus: moarotoBku 13.03.03 DHepreTrdeckoe MalIMHOCTPOCHUE, YPOBEHb 00pa30BaHMS: BBICIIICE
oOpa3oBaHue - OakaiaBpuar.

bazupyercs Ha ypoBHE cpeaHero oomero ooOpa3oBaHusI.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa TUCHUNIMHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK p /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenune. OcHOBHBIC 12 1 2 4 - - - - - - 6 - Iloozomogka K 1adopamoproii pavome: Jns
3aKOHbI XUMUH. BBIMOJTHEH U 33JJaHUI 110 JTAO0OpaTOpHOU padboTe
11 Beenenne. OcHOBHbIE 5 - 2 - - - - - - 3 - HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
3aKOHbI XHMHH. 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
1.2 OCHOBHBIE TIOJIOXKEHUS 7 2 2 - - - - - - 3 - TaK K€ U3yUUTh BOTIPOCH BAPHAHTOB
KBaHTOBO- 00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
MEXaHUYECKON MOJENIN paznene "Beenenue. OCHOBHBIE 3aKOHBI
CTPOEHUS aTOMa. XMMHU." MaTepHany.
[TprHINTBL Camocmoamenvhoe usyuenue
(opMupoBaHUs meopemuyueckoz0 mamepuana: Vzyaenne
JIEKTPOHHOM JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
CTPYKTYpPBI aTOMOB. "BBenenne. OCHOBHbIEC 3aKOHBI XUMHH."
ITepuonnueckas H3zyuenue mamepuanog 1umepamypHsix
CHCTEMA 3JIEMEHTOB U UCHIOUHUKOB:
MEePHOINYECKHI 3aKOH. [1], 1-10
[2],1-11
[3], 7-50, 56-68, 71-76
[4], 6-44
2 Tuner xumIrgeckon 19.7 8 4 - - - - - - 7.7 - CamocmosamensbHnoe usyuenue
cBs13u. CTPYKTYpHI U meopemuyueckoz0 mamepuana: Vzyaenne
CBOICTBa MOJICKYI, JIOTIOJTHUTEBHOTO MaTepHaia o pas3zierny
KOMILIEKCHBIX "Tunbsl XUMHYECKOH cBsI3U. CTPYKTYpBI U
COCMHEHUI. CBOHCTBA MOJIEKYJI, KOMIUICKCHBIX COCAMHEHHUH.
MexMoneKynspHble MexmoneKkyspHble B3auMoeicTus."
B3aMMOJCHCTBHS. Iloozomoeka K rabopamopnoii pavome: J1ns
2.1 Tune! XxumIraecKon 19.7 8 4 - - - - - - 1.7 - BBITTOJTHEHHS 3aJaHUH TI0 TabopaTopHO paboTe

cBsa3u. CTPYKTYpHI 1
CBOMCTBA MOJIEKYJI,

HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3aJa4H BBITIOJTHEHNUS 1abopaTOpHOH paboTsl, a
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KOMITIEKCHBIX TaK )K€ U3yYUTh BOTIPOCHI BAPHAHTOB
COeTMHEHU. 00pabOoTKU pe3yJIbTATOB 10 H3YYCHHOMY B
MeXMOTEKyIAPHBIC paszzaene "Tumsl XuMu4ecko cBsa3u. CTPYKTYpHI
B3aUMO/ICHCTBHS. 1 CBOHMCTBA MOJIEKYJI, KOMIUIEKCHBIX
coelMHEHUN. MeXMONEKyIsSpHbIe
B3aMMOJICHCTBHSA." MaTepHaIy.
H3yuenue mamepuanos iumepamypHblx
UCHOYHUKO8:
[1], 6-126
[2], 31-101
[3], 85-89
[4], 125-133
3 O6mue 26 10 10 Iloozomoeka pacuemnvix 3a0anuii: 3a1aHus
3aKOHOMepHOCTI/I OpI/IeHTI/IpOBaHLI Ha peIHeHI/IH MHUHH3a4a4 110
XUMHUYECKUX pazzeny "OOuue 3aKOHOMEPHOCTH XUMUYECKUX
nporieccoB. OCHOBHBIE nporieccoB. OCHOBHBIC TIOHSTHS U 3aKOHBI
MOHSATHS W 3aKOHBI XAMHAYECKOHM TepMOANHAMHKH. XIUMHICCKOE
XUMHUYCCKOH paBHOBecue. OCHOBHBIC TIOHSTHUS M 3aKOHBI
TePMOANHAMHUKH. XAMAYeCKO# KuHEeTHKH. [IpocThie U CIoKHBIE
XUMHYECKOE peaxmmu, katanu3.". CTyZeHTH HEOOXOIMO
paBHOBecue. OCHOBHBIE MTOBTOPUTH TEOPETHICCKIIA MaTepHal,
TIOHATHS U 3aKOHBI pa3o0paThk NpUMEpPHI PEIICHUS AaHATOTUYHBIX
XUMUYECKON KUHETUKU. 3a/1a4. IIPOBECTH PACUETHI 10 BAPUAHTY 3aJaHUs
HpOCTI)Ie U CIIOXKHBIC U c€JIaTh BBIBOBI. B Ka4ueCTBC 3alaHUS
peaKIuu, KaTajus. HCTIONB3YIOTCS CIACIYIONIUE YIPAKHCHHUS:
3.1 OO0mue 26 10 10 Camocmosmenbroe uzyueHnue
3aKOHOMEPHOCTH meopemuueckozo mamepuana: VIzyienue
XUMHUYECKHUX JIOTIOTHUTEIHHOTO MaTepralia o pasaerry

npoueccoB. OCHOBHbBIE
MOHATHSA B 3aKOHBI
XHMHYECKOH
TEPMOJIMHAMUKHU.
XuMHIeckoe
paBHoBecue. OCHOBHBIE
MOHSTHUS ¥ 3aKOHBI
XAMUYECKON KMHETUKHU.
IIpocTeie u cnoxxHbIE
peakuuu, Katanus.

"O01mue 3aKOHOMEPHOCTH XUMHYECKUX
nporieccoB. OCHOBHBIC TIOHATHS U 3aKOHBI
XAMHUYECKOH TepMOANHAMHKH. XIUMHIECKOE
paBHOBecue. OCHOBHBIC MOHSTHUS U 3aKOHBI
XHUMHUYECKOI KHHETHKU. [IpoCThIe U CIIoKHBIE
peakuuu, kaTanums."

Iloozomoeka K rabopamopnoii pavome: J1nst
BBITIOJTHEHUS 33/IaHUH 10 TabopaTopHOi paboTe
HE00X0IMMO TIPEABAPUTEHHO U3YUUTh TEMY U
3a[a4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK )K€ U3YYUTh BOTIPOCH BAPHAHTOB
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00pabOoTKU Pe3yJIbTATOB 10 H3YYCHHOMY B
pazneine "OO0Iue 3aKOHOMEPHOCTH XUMHYECKUX
nporieccoB. OCHOBHBIC TIOHSTHS U 3aKOHBI
XUMHUUYECKON TEPMOJAUHAMUKH. XUMUYECKOE
paBHOBecue. OCHOBHBIC TOHSTHS M 3aKOHBI
XUMHUUYECKON KUHETUKU. IIpoCThie U CII0KHBIE
peaxmmu, KaTaiam3." MaTepuany.

H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], 124-271
[2], 105-181
[3], 90-107, 130-150
[4], 124-213, 174-176, .211-271

CaoiicTBa pacTBOpPOB
ANIEKTPOJIUTOB U
HE3JIEKTPOJIUTOB.
PaBHOBecue B
pacTBopax
JJIEKTPOJIUTOB.
Omnpenenenne pH
pPacTBOPOB CHIIBHBIX U
CIa0BIX IEKTPOIIUTOB,
THJIPOJIU3 COJIEH.

22

10

4.1

CBoiicTBa pacTBOpPOB
JJIEKTPOJIUTOB U
HE3JIEKTPOJIUTOB.
PaBHOBecue B
pacTBopax
JIEKTPOIIUTOB.
Onpenenenne pH
pPacTBOPOB CHIIBHBIX U
CJ1a0BIX AJIEKTPOJIUTOB,
TUIPONH3 COJEH.

22

10

Ilodzomoeka pacuemuvlx 3a0anuil: 3a1aHus
OpPHCHTHUPOBAHBI HA PEIICHUS MUHU3a1a4 110
pazneny "CBoiicTBa pacTBOPOB 3JIEKTPOJIHUTOB U
HEDJICKTPOIUTOB. PaBHOBECHE B pacTBOpax
anektponutoB. Onpenenenne pH pacTBopoB
CHIIBHBIX H CJIA0BIX AIIEKTPOJIUTOB, THAPOIII3
coneit.". CTyneHTbl HeOOXOAMMO ITOBTOPHUTH
TEOPETHYECCKUIA MaTepHa, pa3o0opaTh MPUMEPHI
peIIeHNs AHAIOTHYHBIX 3a/1a4. IPOBECTH
pacueThl 10 BApUAHTY 33aHUsI U CIIENIATh
BBIBOJIbI. B KadyecTBe 3aJaHus HCIOJb3YIOTCS
CIIeYIONINE YIPaXKHEHUSI:

Camocmoamenvnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenne
JIOTIOTHUTEIHHOTO MaTepralia o pasaerry
"CBoiicTBa pacTBOPOB 3NEKTPOIUTOB U
HEDJICKTPOIUTOB. PaBHOBEeCHE B pacTBOpax
anektponutoB. Onpenenenne pH pacTBopoB
CWIBHBIX H CJIA0BIX AJIEKTPOJIUTOB, THAPOIIH3
coneid."

Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HEOOXOIUMO NPEABAPUTEIHHO H3YIUTh TEMY H
3a[1a4H BBITIOJHEHNUS 1Tab0paTOpHOH paboTsl, a
TaK K€ U3y4UTh BOIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB M0 H3YYEHHOMY B
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paszzene "CBoiicTBa pacTBOPOB JIEKTPOIUTOB U
HE3JIEKTPOJIUTOB. PaBHOBECHE B pacTBOpax
anekTponutoB. Onpeaenenue pH pactBopos
CHIIBHBIX M CIA0BIX AJICKTPOINUTOB, THAPOIIH3
coneil." Marepuaiy.

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 272-335
[2], 184-226
[3], 190-217
[4], 272 -334

DNEKTPOXUMHUUECKHE
MIPOIIECCHI.
[ToTenmuanst
METAJUIMYECKUX U
ra30BBIX JIEKTPOJIOB.
XHUMHUYeCcKHue
HCTOYHHMKH TOKA.
T"anpBaHnUeCcKU
JJIEMEHT. DJIEeKTPOIH3 U
€ro NMPUMCHCHHE.
Koppo3sus metannos.
3anmTa 0T KOppO3UU

28

10

10

5.1

DNEKTPOXUMHUUECKHE
MIPOIIECCHI.
[ToTenmuanst
METAJUTMYECKUX U
ra30BBIX JIEKTPOJIOB.
XuMudeckne
HCTOYHHKHU TOKA.
lanpBaHmYecKmit
3JIEMEHT. DJIEKTPOJIN3 U
€ro MpPUMCHCHHE.
Koppo3zus meranos.
3amuTa 0T KOppPO3UU

28

10

10

Ilodzomoeka K nabopamopnoi padome: Jlns
BBIMOJTHEH U 33JaHUI TI0 JIaAO0OpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ1auy BBITIOJHEHUS J1JA00paTOPHOH paboTEhI, a
TaK K€ U3yUUTh BOTIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
pazzene "DAeKTPOXUMHUYECKUE TPOLECCHI.
[NoTeHnmanp METAITIYECKUX U Ta30BBIX
ANEKTPOAOB. XUMUIECKHAEC HCTOYHUKH TOKA.
lanbBaHnYeCKU# 37EMEHT. DIIEKTPOJIU3 U Er0
npuMmenenne. Koppo3ust MmetayuioB. 3anura ot
KOoppo3uu" MaTepuany.

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUEHTUPOBAHBI HA PEIICHUS] MUHHM32/1a4 110
pazneny "DIeKTPOXUMUYECKUE TPOIIECCHI.
[ToTeH1Mambl METALTNYECKUX U Ta30BbIX
ANEKTPOAOB. XUMUIECKHE HCTOUHUKH TOKA.
lanbBaHnYeCKU# 371EMEHT. DIIEKTPOJIU3 U Er0
npuMeHenne. Kopposust MeTayuroB. 3amura ot
koppo3un". CTyIeHTHl HE0OXO0AUMO TOBTOPUTH
TEOPETHUYCCKHIA MaTepHa, pa3o0paTh MPUMEPHI
PEIICHNS AHAIOTUYHBIX 3a/1a4. IPOBECTH
pacdeTsl Mo BapHaHTY 3a/IaHUS U C/IeNIaTh
BBIBOJIBI. B KadecTBe 3aaHUS HCTIONB3YOTCS
CIIEIYIOIINE yIPaKHEHHUS:
Camocmoamenshoe usyuenue
meopemuueckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pasaerry
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"DnekTpoxumMuueckue npouecchl. [loTennnanst
METAJUTHYECKUX U Ta30BbIX IEKTPOJIOB.
XUMUYECKUE UCTOYHUKH TOKA.
lanpBaHWYIECKHIA HIEMEHT. DIIEKTPOJIN3 U €T0
npumeHenne. Kopposust MeTayuros. 3amura ot
Koppo3un"

H3yuenue mamepuanos iumepamypHblx
UCHOYHUKO8:

[1], 336-467
[2], 227-298
[3], 258-293, 300-320
[4], 336-467
3a4er ¢ OLEHKOI 0.3 - - - 0.3 -
Bcero 3a cemecTp 108.0 32 32 - 0.3 43.7
Hroro 3a cemecTp 108.0 32 32 - - - 0.3 43.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHast padora; TK — Texymumii kKoHTposb; [TA — npomexxyrounas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue. OcHosHble 3aKOHbI XUMUU.

1.1. BBenenune. OCHOBHEBIE 3aKOHBI XUMUH.
Brenenue. [Ipeamer xumuu. OCHOBHbBIE 3aKOHBI XMMUU. XUMHUYECKUN SKBUBAJICHT BEILIECTBA.
MonsipHas Macca SKBUBAJICHTA BEILIECTBA. 3aKOH SKBUBAJICHTOB..

1.2. OcHOBHBIE 10JIOKEHNS KBAHTOBO-MEXaHUYECKOW MO/IENN CTpoeHUsI aroma. [IpuHumns
(opMHpOBaHUs JIEKTPOHHOH CTPYKTYphl aToMOB. [lepuonuyeckas cucrema 371€MEHTOB U
MIEPUOIUYECKUI 3aKOH.

OcHOBHBIE TIOJIOKEHUSI KBAaHTOBOW MOJENIM CTpPOeHUs aroma. JIBOMCTBEHHas Ipupoaa
aneKkTpoHa. AtomHble opOutanu. KBantoBeie umcna. CTpoeHHE MHOTOAJIEKTPOHHBIX AaTOMOB.
[TpuHIMIBl GOPMHUPOBAHUS IEKTPOHHON CTPYKTYphI aTOMOB. [lepuonnyeckas cucrema 3J1eMEHTOB
AWM. MenneneeBa © dJIEKTpOHHast CTpykTypa aromoB. CoBpemeHHas (opMynupoBKa
NIEPUOANYECKOrO 3aKkoHa. llepmomnueckoe WM3MEHEHHE CBOWCTB 3JEMEHTOB M UX COCIUHEHUM:
SHEPTrud HOHH3AIMH, OJHCPrusd CpoACTBAa K OJJICKTPOHY, OJBJICKTPOOTPULATCIBHOCTHL, ATOMHBLIC
paznychl, OKMCINUTEIBHO-BOCCTAHOBUTEIBHBIE U KUCJIOTHO-OCHOBHBIE CBOMCTBA...

2. Tunwvl xumuyeckou cessu. Cmpykmypol U c80UCMBA MOJEKYIl, KOMNIEKCHbIX COCOUHEHUU.
Meoicmonexyasapubie 63aumMo0elucmeus.

2.1. Tunbel xumudeckoi cBsi3u. CTPYKTYpbl U CBOMCTBA MOJIEKYJI, KOMIIJIEKCHBIX COETUHEHU.
MexMoneKyspHble B3aUMOACUCTBHS.

IIpupona xumudeckoi cBs3u. KoBaneHTHas, HOHHAs M MeETAUIMYECKas CBA3b, HX
XapakTepUCTUKK U cBoiictBa. Meton BajeHTHBIX cBsazei (BC). Mexanusmbl o0pa3oBaHus
KOBaJIeHTHOM cBs3u. lIpocTpaHcTBeHHass cTpykTypa Mosiekyial no Merony BC. I'mOGpunumzanus
aToMHbIX opOutaneid. IloaspHocts Monekyn. Ilopsmok cBsizu. MarHuTHbIe CBONCTBA MOJIEKYIL.
[Ipupona XUMHYECKONM CBA3M B KOMIUIEKCHBIX coeAMHEHUAX. CTpyKTypa KOMIUIEKCHBIX
COCIMHEHUN. B3auMoIencTBHS MEXKIY MOJIEKYIIAMH. .

3. 061/141/!6 3AKOHOMEPHOCMU XUMUYECKUX NPpOUeCCcos. OcHogHble NOHAMUS U 3AKOHbL
XUMUYECKOU meDMOauHClMMKu. Xumuueckoe pasrosecue. OcrogHble NOHAMUS U 3AKOHbL
XUMUYECKOU KUHEMUKU. HDOCWlble U CIOJHCHbLE pedKyuu, KamaJjius.

3.1. OGmMe 3aKOHOMEPHOCTH XUMUYECKHUX MpoiieccoB. OCHOBHBIC TOHITHS U 3aKOHBI
XUMHUYECKON TEPMOJIMHAMUKHU. XUMHUYECKOe paBHOBecHe. OCHOBHBIC TIOHATUS M 3aKOHBI
XUMUYECKON KMHETHKU. [TpocThie U ClI0KHBIE PEAKIINH, KaTalu3.

DHepreTuka XHUMHYECKHUX TporeccoB. (OCHOBHBIE TOHATUS W 3aKOHBI XUMHYECKOU
TEPMOJUHAMHUKHU. DHTANBIUS CHUCTEMbl U €€ W3MEHEHHUs. DHTalbIHU 00pa3oBaHUS U CTOPAHUS
BemecTB. TepMoxumuueckue ypaBHeHHsA. CTaHIAPTHOE COCTOSHUE BEIIECTB. JHTABIUS
xumudecknx peakiuil. 3akoH ['ecca. Ypasuenune Kupxrodda. Tepmoxumuueckue pacyeTsl.
OHTpONUST XUMHUYECKHX MpoleccoB. CTaHgapTHas HTPOINMS BEMIECTB. 3aBUCHUMOCTh SHTPOIUHU
peaklMu OT TEMIEPATYPhL. 3aKOH TEPMOJAUHAMUKH JJI1 U30JIMPOBAHHBIX CUCTEM. DHTAIBIIUUHBINA U
SHTPOMUUHBINA (DAKTOPHI B M300apHO-M30TEPMHUUECKHX Mporeccax. JHeprus ['mbOca XuMHIecKux
peakiuii. OmnpeaeneHue YCIOBHA CaMOMPOU3BOJIBHOTO MPOTEKAHHWS W TIYOMHBI TPOTEKAHUS
XUMHUYECKHX TIporeccoB. DHeprus ['mbcca oOpazoBaHus BemiecTB. TepMOAMHAMUUYECKHUE PACUETHI.
VYpasaenne uzorepmsl Bant-I'odda. Xumudeckoe paBHoBecue. KoncTanta paBHoBecus. BiusHue
TEeMITepaTyphbl Ha KOHCTaHTYy paBHOBecHs. Y paBHeHUe n300apbl Bant-I'odda. Pacuer paBHOBECHBIX
KOHLIeHTpauuid pearupytouux BemiectB. [Ipunuun Jle Illarense-bpayna. OcHOBHBIE MOHATHS U
3aKOHbl XMMHYECKOM KUHETHKHA. CKOpOCTh XHMHUYECKHX peakuuil. BiusHue KOHUEHTpaluu Ha
CKOpocTh mpouecca. KuHeTrnueckoe ypaBHEHHME XuMHYeckoll  peakuuu. llopamoxk u
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MOJIEKYJISIpHOCTh peakiuu. Peakmum 0, 1, 2 m n — mnopsakoB. OCOOEHHOCTH KHWHETUKU
TreTEepPOreHHBIX peakiuii. Brnusaue TemmepaTypsl Ha ckopocTh peakmnuil. [IpaBuno Bant-T'odda.
VpaBuenne Appenuyca. OHeprus aktupanuu. Karanmzatopsl W KaTAIUTHUYECKHE IPOLIECCHI.
["'oMOreHHbIi ¥ TeTepOreHHbI KaTaaus..

4. Csoticmesa pPacmeopos dJIeKmMpoIUmos U Hearekmpoaumos. Pasnosecue 8 pacmeopax
ANEeKMpoIumoe. Onpedeﬂeﬂue pH pacmeopos cunvrbix u cnabvlx AJIEeKmMpoiIumoe, ZMODOJZLB coJiell.

4.1. CoiicTBa pacTBOPOB AJIEKTPOJIUTOB U HEAIEKTPOIUTOB. PaBHOBECHE B pacTBOpax
anexkTponutoB. Onpenenenue pH pacTBOPOB CUIIBHBIX U CIA0BIX ANEKTPOIUTOB, TUAPOIIU3 COJICH.

OO0mme MoHATHUS O AUCIIEPCHBIX CHUCTeMax M pacTBopax. KouueHnrtpaiwusi. PacTBOpHMOCTD.
O6mue cBoiicTBa pacTBOpoB. TepMoarHaMUKa IPOIECCOB PACTBOPEHUS. XUMHUUECKHUE PABHOBECHS
B pacTBopax. PacTBOpBI 3JEKTPOJMTOB, CJIa0ble W CWJIBHBIE DJEKTPOIUTHL. AKTUBHOCTD.
Bonopoansiii mokazarens cpeasl pH. I'maponus coneit. Pacuer pH pacTBopoB rHaApOIU3yOIIUXCS
cosieil. ManopacTBOpUMBIE ANEKTPOIUThI. [Ipon3Benenne pacCTBOPUMOCTH. .

J. 9]l€Kn’ZDOXUMMU€CKM€ npoyeccol. Ilomenyuanvt Memaiiu4eckux U 2a308bix 3]16Kmp0006.
Xumuyeckue ucmoynuxyu moxa. I anveanuyeckull 31emMenm. 3]l€Kml70]lZ/l3 U e20 npumeHeHrue.
KODDOS’M}Z memaiiioes. BGWMWZG om Koppos3uu

5.1. DnexkTpoxumuueckue rnpoueccel. [loTeHnnanbpl METAIIIMYECKUX U Ta30BbIX AIEKTPO/IOB.
XUMHUECKHEe UCTOYHUKH TOKa. ["abBaHMUECKUIl 371eMEHT. DJIEKTPOJIU3 U €ro IpUMEHEHHUE.
Koppo3us metaios. 3amura oT KOppo3uu

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE M 3JEKTPOXUMHUECKUE Tpouecchl. 3akoHbl dapajes.
TepMoanHaMUKa 3JEKTPOXUMHUYECKUX MPOLIECCOB. DNEKTPOAHbBIE TOTEHIHAIBI U TUIIBI AIEKTPOIOB.
Bonoponnas mikana mnoTeHUuanoB. ['anbBaHMYECKHE 3JEMEHTBL. OJIEKTPOABIDKYLIAas —CHIla
alieMeHTa. XHUMHYECKHE MCTOYHMKHU TOKa. KuHernka >JI€KTPOXMMHUYECKHUX IPOLECCOB.
KoHueHTpalmoHHass © 3JeKTpOXUMHUecKas mnoispuzauusa. YpaBHeHue Tadens. CrnocoObl
CHI)KEHMS TOoJsipu3anuu. OnekTpoiu3. IlocrnenoBarenbHOCTh AJIEKTPOAHBIX IPOLIECCOB MpU
anekTtposnse. IIpakThueckoe NpUMEHEHHE JJIEKTPONIM3a. XHUMHUUYECKas U DIIEKTPOXUMHUYECKas
Koppo3usi MetauioB. Kiaccudukanuss KOppo3nOHHbIX IporeccoB. CKOpOCTh M MEXaHHM3M
KOPPO3UOHHBIX IpoueccoB. OCHOBHBIE METOABI 3alIUTHl METAJUIOB OT Koppo3uu. Jlermposanue
METaJIJIOB.  3alllUTHBIE  THOKPHITHS.  MeTalimueckue W HEMETaNIMYeCKUEe  MOKPBITHUS.
ONEeKTpOXUMHYECKas 3amuTa. [I3MeHeHue CBOWCTB KOPPO3MOHHOW cpenpl. PanmonanbHOE
KOHCTPYHPOBAHHUE..

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
HE [IPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. Metanisl noOouHbIX noarpymnin. KoMiiekcHsie coetuHenus (4 4acoB).;
. DJeKTpOHHAs CTPYKTYpa aTOMOB U OJJHOATOMHBIX HOHOB;
. Koppo3ust metaiuios;
. KuneTtnka XxuMHueCKUX peakuuii;
. XMMHUYECKOE PaBHOBECHE;
. 'maponus coneit;
. 3a1uTa MeTaJuIoB OT KOPPO3HUU;
. DIEKTpOIu3;
. DNEKTPOABUKYIINE CUIIBI U HANPSKEHUE TalbBaHUUECKOT O JIEMEHTA;
10. TexHuka 6€30MaCHOCTH ¥ OCHOBHBIE TpaBUIIa pabOTHI B 1abOpaTopuu. 3aKOH
HKBUBAJICHTOB;

O 00 1N DN K~ W

12



11. Onpenenenue TEMIOBBIX 3((HEKTOB XUMUUECKUX PEaKLUi;
12. BonopoaHsblil moka3aTesiab Cpebl.

3.5 KoncyabTanum

I pynnosgvie korncyrbmayuu no pazoeiam oucyuniunol (I'K)

1. OO6cyxnaeHue maTepHralioB 1o Kelicam pasnena "Beenenue. OCHOBHBIC 3aKOHBI XUMHH."

2. OO6cyxaeHne MaTepualioB Mo Keiicam paszzgena "Tunbl xumuyeckor cBs3u. CTPYKTYpHI U
CBOMCTBA MOJIEKYJI, KOMIUIEKCHBIX COEMHEHHUI. MexKMONEKyIsIpHbIE B3aUMOICUCTBHUSL."

3. OOcyxnenue marepuanioB Mo keicam pasnmena "OOmuMe 3aKOHOMEPHOCTH XUMHUYECKHX
nporeccoB. OCHOBHbBIE MOHSTHUS M 3aKOHBI XUMHUYECKOM TEpPMOJMHAMUKH. XHUMHUYECKOE
paBHOBecue. OCHOBHBIE MOHATUS U 3aKOHBI XUMUYECKONW KUHETUKHU. [IpOCThIe U CIIOXKHBIE
peakuuu, katamus."

4. OOcyxaeHue marepuanoB o keiicam pazgena "CBoiicTBa pacTBOpPOB 3JEKTPOJIUTOB U
HelJIeKTponuToB. PaBHOBecue B pacTBopax 3neKkTpoiauToB. Ompenenenue pH pactBopos
CWJIbHBIX U CJIa0BIX 3JIEKTPOJIUTOB, THIPOIU3 coJieil."

5. OOcyxneHue warepualioB 10 KeiicaM pazgena "DIESKTPOXUMHUYECKHE IPOLIECCHI.
[ToTenmansl METaUIMUECKUX W Ta30BBIX SJEKTPOJOB. XUMHUYECKUE HCTOUYHUKHU TOKA.
l"anpBaHnYecKuil 31€MEHT. DIIEKTPONIu3 U ero npumeHenue. Kopposus meramion. 3ammura
0T Koppo3uu"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)OpMI/Ip e€MbIX B HUX KOMIETEeHII NI

3arIaHupOBaHHBIE PE3YAbTAThI 00YUYEHUS 110

Howmep paznena
JUCHUTLIUHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
JUCLUIUINHE COOTBETCTBUH C
MHIMKAaTOPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
1/2]3]4]5
3HaTh:
CBOMCTBA PaCTBOPOB U X OCHOBHBIEC XaPAKTEPUCTHUKH, TectupoBanue/Tect: «PacTBOPBI 2JIEKTPOIUTOBY,
METO/Ibl OIIPEJIEIICHUS U OLIEHKH 3TUX XapaKTEPUCTHK KOHTpOJIbHAsl paboTa «PacTBOPHI 3JEKTPOIUTOBY,

NI-7omnk-3 + 3aIuTa 1abopaTopHbIX paboT Mo pazzaeny 4,
BBIINOJIHEHHE U 3all[UTa pacueTHBIX 3aJaHU 110 pazzieny
4

KJIacCU()UKALMIO M CBOMCTBA XUMUYECKUX JIEMEHTOB U TectupoBanne/TecTbl: « XMMHUYECKHI SKBUBAJICHT,
UX COEAVHEHUN, B3aUMOCBS3b CTPOEHUS U CBOWCTB «DJIEKTPOHHOE CTPOCHHUE aTOMOBY, « XMMHUYECKas]
BELIECTB CBA3b», «KOMIIJIEKCHBIE COETUHEHUSY,

V7o + «MexXMOJIEKYISpHBIE B3auMoIeHCTBUA». KOoHTponbHas
pabota «CTpoeHue BelecTBay, 3aluTa 1a00paTOpHbIX
pabort no pazneny «BBeaenne. OCHOBHbIE 3aKOHBI
XUMHUU» U pazzienam | u 2, BBIIIOJIHEHKE U 3aII1Ta
pacueTHBIX 3aaHui 1o pazjenaMm | u 2.

OCHOBBI TEXHUKHU 0€30M1aCHOCTHU U TpaBUiia TectupoBanue/TecTol: « XUMHUYECKHI SKBUBAIICHTY,
IIPOBEJEHUS KCIIEPUMEHTAa B XUMHUYECKOU «DJIEKTPOHHOE CTPOCHHUE aTOMOBY, « XMMHUYECKasI
naboparopuu CBA3bY, «KOMIIJIEKCHBIE COETMHEHUS Y,

V7o + «MexMoneKyIsapHble B3auMOoAeHCTBUA». KOHTpobHas
pabota «CTpoeHue BelecTBay, 3almTa J1ad0paTopHbIX
pabort o pazneny «BBeaenne. OCHOBHbIE 3aKOHBI
XUMHUN» U paszenaM | u 2, BBINOJHEHNE U 3aINATa
pacueTHBIX 3aJaHuil 1o paznenam 1 u 2.

OCHOBHBIE XapaKTEPUCTUKH OKUCIUTEIBHO- TectupoBanue/TecT: «PacTBOPHI 2IEKTPOTUTOBY,

BOCCTAHOBUTEJIBHBIX CHCTEM, KJIaCCU(UKALINIO KOHTpOJIbHast paboTa «PacTBOPHI JIEKTPOIIUTOBY,

ANEKTPOXUMUYECKUX CUCTEM, UX MPAKTUYECKOE N-7onk-3 + 3a1uTa JabopaTopHbIX paboT Mo paszzeny 4,

HCIIOJIb30BaHUE BBITNIOJTHEHUE U 3alLIUTa PACUETHBIX 3aJaHU 110 pa3ieny
4
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OCHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB KOPPO3IUU
METaJUIOB U 3aIUThl KOHCTPYKIIMOHHBIX MaTEPHAJIOB
OT KOppO3UHn

NI-7omnk-3

TectupoBanue/TecTsl: «['aqbBaHUYECKHE SJIEMEHTHIY,
«Qnexrponusy, «Kopposus metaimosy. KomnokBuym
«ONEKTPOXUMHUECKHUE IPOLECCHI», 3AINUTA
1a00paToOpHEIX paboT 1Mo pasneny S, BEIIOTHEHUE U
3alllUTa PACYETHBIX 3aJIaHUM 10 pa3aeny 5

OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH 00Iel XUMHUU U
METO/bl 00paObOTKHU 3KCIIEPUMEHTAIBHBIX JaHHbBIX

NI-7omnk-3

TectupoBanue/TecTol: « XUMUYECKHI SKBUBAICHTY,
«ONEKTPOHHOE CTPOCHHUE ATOMOBY, «XUMHUYECKast
CBsI3b», «KOMIIJIEKCHBIE COETMHEHUS Y,
«MexmonexkynsipHble B3auMoaecTBus». KonTpoiabHas
pabota «CTpoeHue BelecTBay, 3aluTa 1a00paTOpHbIX
pabot no paszneny «BBegenue. OCHOBHBIE 3aKOHBI
XUMHUU» U pazzenam | v 2, BBIIIOJIHEHUE U 3aIIUTa
pacueTHbIX 3aJjaHui 1o paznenam | u 2.

OCHOBHBIC KHHCTHYCCKNEC 3aKOHBI U 3aKOHOMCPHOCTHU
IpoueCcCoB, IPpUHOMUIIbBI KHHECTHUYCCKHUX PaCuUCTOB

N-7onk-3

TectupoBanne/Tect: «PacTBOPBI AIIEKTPOIUTOBY,
KOHTpOJIbHAsA paboTa «PacTBOPHI 3JIEKTPOIUTOBY,
3aImTa 1a00paTOPHBIX paboT 1Mo pazaeny 4,
BBIINOJIHEHHE U 3alUTa PACUETHBIX 3aJaHUM 110 pa3leiry
4

MCTOYHUKH HayqHO-y4eOHOU nHpopManuu (yueOHUKH,
CTIPAaBOYHHKH, 0a3bl JAHHBIX) IO U3YUYEHHBIM pa3jiesiaMm
T CLUTUIMHBI

N-7onk-3

TectupoBanue/TecTol: « XUMUYECKHI SKBUBAICHTY,
«INEKTPOHHOE CTPOCHHE AaTOMOBY, «XUMHUECKas
CBs13b», «KOMIIIIEKCHBIE COSTUHCHU,
«MexxMoneKynspHble B3auMoaecTBusy. KoHTpoiabHas
pabota «CTpoeHue BeliecTBay, 3almTa 1a00paTOPHBIX
pabor no pazaeny «BBenenue. OCHOBHBIE 3aKOHBI
XUMHUW» U pazzenaM | u 2, BBINOJHEHUE U 3allUTa
pacyeTHBIX 3aJIaHUi 110 pazaenam 1 u 2.

o01IHe 3aKOHOMEPHOCTH XUMUYECKUX SBICHUHN U
MPOLECCOB, OCHOBBI XUMHYECKOW TEPMOIMHAMUKH,
MIPUHILIUIIBI TEPMOJIMHAMUYECKUX PACUETOB

NI-7omnk-3

TectupoBanue/TecTsl: «XuMu4eckast TepMOUHAMUKA
" PaBHOBECHUC), «XuMH4deckass KHHETHUKA)).
KomnokBuym «TepMoanHaMuKa ¥ KHHETHKA
XUMUYECKUX PEaKIniiy», 3aIiTa JJa00paTOPHBIX padoT
0 pazieny 3, BHIMOJTHEHHUE U 3allUTa PACUETHBIX
3aJjaHui 110 pa3nueny 3.

YMeTh:

15




OCYIIECTBIISITH ITONUCK, XpaHEHUE, 00pabOTKY U aHAIH3
nHbOpMALUU U3 PAa3IMYHBIX HCTOYHHUKOB U 0a3
TAaHHBIX TI0 U3YYEHHBIM pa3JieslaM JUCIUIUIHHEL,

TectupoBanue/TecTsl: «'aqpBaHUYECKHE SJIEMEHTHIY,
«Qnexrponusy, «Kopposus metasioy. KomiokBuym
«ONEKTPOXUMHUECKHUE IPOLECCHI», 3AINUTA

NPEJCTaBIATH e B TpedyemMoM opmate ¢ WL-Tonk-a 1a00paTOpHBIX pabOT MO pa3zeny 5, BHIIOJIHEHHE U

UCIOJIb30BaHUEM MH(POPMAITMOHHBIX, KOMIBIOTEPHBIX 3allMTa paCYETHBIX 3aJlaHUM 1O pa3aeny 5

Y CETEBBIX TEXHOJIOTHI

oOecnieunBaTh COOIOICHIE SKOJIOTHUYECKON TectupoBanue/TecTsl: «XumMuueckas TepMOJUHAMUKA

0€30MaCHOCTH Ha MPOU3BOACTBE U IJIAHUPOBATH U paBHOBECHEY, «XUMHUYECKasi KWHETUKAY.

HKO3aLIUTHBIE MEPOTIPUATHUS U MEPOIPUATHS O V/-Tommes KomnokBuym <<TepM(3z[HHaMHKa U KMHETUKa

SHEPro- U pecypcocOepekeHNI0 Ha IPOU3BOICTBE XUMHAYECKHUX PEaKIUii», 3alUTa 1a00paTOpHBIX padoT
10 pa3zieiny 3, BHIIOJIHEHUE U 3aIIUTa PACUETHBIX
3aJIaHMi 10 pazaeny 3.

o0ecrnieunBaTh COOIOICHUE MTPABUI TEXHUKU TectupoBanue/TecTsl: «XumMuueckast TepMOJUHAMUKA

0€30MaCHOCTH, MCIIOJIb30BaTh MPHEMBI TIEPBOI ¥ paBHOBECHEY, «XMMHUECKAsT KHHETUKAY.

TOMOLLY, METO/IbI 3ILUTEL B YCIOBUAX Ype3BhIYAITHBIX V/-Tommes KomnokBuym «TepMciz[HHaMHKa U KMHETUKa

CUTYyalun XUMHAYECKHUX PEaKIfii», 3amuTa 1a00paTOpHbIX paboT
10 pa3zieny 3, BHIIOJIHEHUE U 3aIIUTa PACUETHBIX
3a/IaHMi 10 pa3aeny 3.

MPOBOJIUTh XUMUUYECKHH SKCIIEPUMEHT IO 3aJJaHHOM TectupoBanue/TecTbl: «I anbBaHUYECKHE HIIEMEHTHI,

MeTOJIMKE, 00pabOTKYy U aHAJIU3 MOIYYEHHBIX «Qnektponusy, «Kopposus metainos». Komioksuym

pe3yabTaTOB C MPUBJICUEHHUEM COOTBETCTBYIOLIETO N-7ork-3 «DNEKTPOXUMHUYECKHE TPOLIECCHI», 3aIlUTa

MaTeMaTHYECKOTO armapaTa 1a00paToOpHbIX padoT Mo pa3zeny S, BHIIOTHEHUE U
3alUTa PaCYETHBIX 3a/IaHuil 10 pa3aeny 5

JIEMOHCTPUPOBATH OA30BbIE 3HAHUSI B 00JIACTH XUMUH, TectupoBanue/TecT: «PacTBOPHI JIEKTPOITUTOBY,

BBISIBJIITh XUMHUECKYIO CYLITHOCTh MPOOIIEM, KOHTpOJIbHAs paboTa «PacTBOPHI JIEKTPOIUTOBY,

BO3HHUKAIOIIMNX B X0J1€ TPo(ecCHOHATTbEHON 3aImTa 1a00paTOPHBIX paboT 1Mo pazaeny 4,

NeSTeTbHOCTH; TPUMEHSTD JUIS UX Pa3peIieHus BBINOJIHEHHUE U 3aIIMTA PACUETHBIX 33aJJaHUI MO pa3jierny

OCHOBHBIE 3aKOHBI €CT€CTBO3HAHU S, METO/IbI N-7onk-3 4

TCOPCTUUCCKOTO U SKCIICPUMCHTAJIIBHOT'O
HUCCiacaJ0BaHus, CaMOCTOATEIBHO, ITOIIOJIHATDh U
CUCTCMATU3UPOBATH HpI/IO6peTCHHBIC 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. Tect: «PacTBOPBI 3JEKTPOIUTOBY, KOHTPOIbHAs paboTa «PacTBOPHI NIEKTPOIUTOBY, 3AIUTA
nabopaTopHbIX paboT 1o pasneiny 4, BHIIOTHEHUE U 3all[UTa pacUeTHBIX 3aJaHuil o pazaeny 4
(TectupoBanue)
2. Tectol: «I'anbBaHUYECKHE DIEMEHTHI», «INEKTpoan3», «Koppo3usa meramiosy. KomnokBuym
«DNEKTPOXUMUYECKHE TIPOLIECCHI», 3aIUTa JIAOOPATOPHBIX pabOT MO pa3Aeiy S5, BHITOTHEHHE
U 3alliTa pacueTHBIX 3adanuii o pasaeny S (TectupoBanue)
3. Tectbl: «XuMHYecKasi TEpMOJAMHAMUKA U PaBHOBECHE», « XUMUUECKasi KHHETHKA.
KomnokBuym «TepMoanHaMuka 1 KHHETUKA XUMUYECKHUX PEaKIIHil», 3amuTa 1a00paTOpHbIX
pabort no pazaeny 3, BHITOTHEHUE U 3aI[UTa PACUETHBIX 3a/IaHH 10 pa3aery 3.
(TectupoBanue)
4. Tectbl: «XUMHUECKUN SIKBUBAJIEHT», «DJIIEKTPOHHOE CTPOEHUE aTOMOBY, «XUMUYECKasi
CBA3b», «KoMILUIeKCHbIE coequHEHUsD», «MexMOoIeKyIapHble B3auMoaercTBus». KontponbHas
pabota «CTpoeHue BEeUeCTBay, 3alUTa JJa0OPaTOPHBIX paboT 1o pasaeny «Beenenue.
OCHOBHBIE 3aKOHBI XUMUU» U pa3jienaM | 1 2, BbIIOJHEHUE U 3alUTa PACUETHBIX 3aJaHUI 110
paznenam 1 u 2. (TectupoBaHue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUIIOKCHUCM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE

3auem c oyenxou (Cemecmp Nel)
Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lonokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «M3OW» Ha oCHOBaHMU CEMECTPOBOM U aTTECTALlMOHHOM COCTaBIISIOIIUX.

B numiom BeIcTaBsieTcs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OueHOYHBIE MAaTEpUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 ITeyaTHBIE U YJIEKTPOHHBbIE H3TAHNS

1. KopoBun H. B., Kynemos H. B., 'onuapyk O. H., Kambimosa B. K., Jlanckas 1. 1., MacaukoBa
H. B., Ocuna M. A., Ypuc E. 4., dmrynos H. A.- "O6mas xumus. Teopus u 3agaun”, (6-¢ u3m.,
ctep.), U3narenncrBo: "Jlanw", Cankt-IlerepOypr, 2022 - (492 c.)
https://e.lanbook.com/book/183692;

2. KopoBun, H. B. O06m1ast xumus : y4eOHUK JIJIs1 By30B 10 TEXHUYECKUM HAIIPABICHUSM U
cnernmanbHOCTSIM / H. B. KopoBuH. — 13-¢ u31. iepepad. u gomn. — M. : Akagemus, 2011. —496 ¢. —
(Boiciiee npodeccuonansHoe odpasosanue. bakanaspuat). — ISBN 978-5-7695-8015-4.;

3. KopoBun, H. B. O6mas xumus. Jlaboparopuslii npaktukyM : yuedbnoe nocodue / H. B. Koposums,
B. K. Kawmsbimosa, E. f. Yapuc ; o6m. pen. H. B. Koposun. — M. : KnoPyc, 2015. — 336 ¢. —
(bakamaspuart). — ISBN 978-5-406-04140-6.;
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4. O6mas xumust. Teopus u 3agaun : yueoHoe nocodue / pen. H. B. Koposun, H. B. Kynemmos. — 3-
e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2018. — 492¢. — (YueObnuku 1yist By30B. CrieninanbHas
muteparypa). — ISBN 978-5-8114-1736-0..

5.2 JInueH3M0HHO€e U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecneyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;
3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Buneoxondepennuu (Maitua, Coepmkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKJIOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBbIX U HH(POPMAITUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlanub - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. ba3za nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. HaimoHaibHast 3JIeKTPOHHAst OudmoTeKa - https://rusneb.ru/

7. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

9. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
10. Opunnanbubli caiit MUHHCTEPCTBA HAYKH M Bbiciero oopasosanus Poccuiickoii
®enepanun - https://minobrnauki.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHNEYEHUE JUCHUITJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HAaMMCHOBAaHHC
VYuebnsie ayautopuu st | b-300, Yuebnas napTa, mapra co CKaMbeii, pabouee MecTo
IPOBE/ICHUS JIEKLIIUOHHBIX ayauTopus COTpPY/HUKA, CTOJI, CTYJ, TpHOYyHa, TocKa
3aHATHH U TEKYILLEro MeJoBasi, KOJIOHKH 3BYKOBbIE, MUKPO(QOH,
KOHTPOJIS MYJIbTUMEIUHHBIN TPOEKTOP, FIKpaH, yueOHO-
HarJsiJHoe mocooue
VY4eOHble ayAUTOpUH IS A-413/2, CTOJI MPEenoiaBaTesl, CTyJI, mKad s XpaHEHUS
IIPOBEICHUS JlaGopatopus kad. | HMHBEHTaps, Jocka MesoBasi, 000py1I0BaHHE IS
71a00paTOPHBIX 3aHITHI "Xul3" JKCIIEPEMEHTOB, Y4eOHO-HarIs,AHOE Tocodue
A-413/10, CTOJ, CTYJI, Kad, mKad 11 JOKYMEHTOB,
JlabGopatopust xad. KOMIThIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
"Xud9" KOMIIBIOTEP MEPCOHAIBHBIN, CTEH]

1a00paTOPHBII

VYyeOHble ayIUTOPUH IS

A-409, YueOnas

ImapTa co CKaMLCﬁ, CTOJI IpCnoaaBaTeiid, CTYJI,

MIPOBEACHUS aynutopus kKad. JIOCKa MEJIOBasi, MyJIbTUMEIUUHBINA TTPOCKTOP,
MIPOMEKYTOUHOMU "Xul3" JKpaH
aTTeCTaIuu
ITomemenus ans HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIM,
CaMOCTOSITEITbHOM JlexumonHast BeIIaIKa JUIsl OJICXKIbI, KOMITBIOTEPHAS CETh C
paboThI ayIUTOpUS BBIX0JIOM B IHTE€pHET, KOMIIBIOTED
TIEPCOHAIbHBIN, TPUHTEP, KOHTUITHOHED
[Tomemenus ans A-413/4, CTOJI, CTYJI, IIKad A XpaHEHUsI HHBEHTaps, CTOJI
KOHCYJIbTUPOBAHMS JlaGopaTtopust kad. | THMCHMEHHBIN, KOMITBIOTEPHAS CETh C BBIXOJOM B
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HXI/ISSH

HutepHer, 1abopaTopHbIid CTeH I, HAOOP
WHCTPYMEHTOB JJIs1 TPO(PHUIAKTHIECKOTO
oOciyXMBaHUsI 000PYJOBaHUSs, KOMIIBIOTED
MIEPCOHAJIbHBIN

A-413/7, Kabuner
COTPY/AHUKOB Kag.
"XI/I99"

Kpeciio pabouee, paboyee MECTO COTPYIHHUKA,
CTOJ, CTYJI, Kad, mKad 11s JOKYMEHTOB, CTOJ
IMCbMEHHBIN, KOMIIBIOTEPHAS CETh C BEIXOZOM B

HHTepHeT, KOMIIBIOTEP IEPCOHAIBHBIN, IPUHTED,
KOHIULIMOHED

[Tomewmenus s
XpaHeHHs 000pyJOBaHUs
1 y4eOHOT'O MHBEHTaPS

B-015/1, Cknan

mKad Uit XpaHeHUs MHBEHTaPS
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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

TecTpl: «XUMHUECKUI YKBUBAICHTY, « IEKTPOHHOE CTPOCHHUE aTOMOBY», « XUMHUYECKas CBA3bY,
«KommuiekcHbie coeuHeHus», «MeXMOIeKyIspHble B3auMoAeHCcTBIs». KoHTponbHas paboTa
«CTpoeHue BelecTBay, 3aluTa J1abopaTopHbIX padboT no pazaeny «Beenenue. OCHOBHBIE
3aKOHBI XUMHUN» U pa3zesaM | u 2, BBINOJIHEHHE U 3alUTa paCueTHBIX 3aJaHui 110 pazjenam 1 u
2. (TecTtupoBanmue)

Tectbl: «XUMHUYECKASI TEPMOAMHAMHUKA U PABHOBECHE», « XMMHUYECKasi KUHETHKaY. KoJumokBuym
«TepMoauHaMUKa U KHHETHKA XUMUYECKUX PEaKIUiiy», 3aluTa 1ab0paTopHbIX padboT Mo
pazzeny 3, BHIIOJIHEHHE U 3alUTa pacueTHBIX 3afaHuil o pasneny 3. (TectupoBanue)

Tect: «PacTBOPBI AJIEKTPOITUTOBY, KOHTPOJIbHAs paboTa «PacTBOpPHI NEKTPOIUTOBY, 3aIIUTA
1abopaTOPHBIX paboT 1Mo pazaeny 4, BHITOTHEHUE U 3al[UTa paCUETHBIX 3a/IaHui 10 pa3aery 4
(TectupoBanue)

Tectsl: «["albBaHUYECKUE ANEMEHTBDY, «DIEKTPOIu3», «Kopposus Meramios». KomtokBuym
«DNEKTPOXUMHUIECKHE TIPOLIECCHI», 3alIUTa JIAOOPATOPHBIX paboT MO pa3zeiy S5, BHIIOJHEHUE U
3alUTa pacueTHBIX 3a1aHuil no pazaeny 5 (TectupoBanue)

Buja npomexyTouHOi aTTecTaMU — 3a4€T C OLICHKOM.

HNunexc KM- | KM- | KM- | KM-
Howmep Pa3znen nucuuninHb KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 Beenenune. OCHOBHBIE 3aKOHBI XUMHUU.
11 Brenenune. OcHOBHBIE 3aKOHBI XUMHH. +
OcCHOBHBIE TIOJIOKEHHST KBAHTOBO-MEXaHUYECKON MOIENH
12 cTpoeHus aroma. [IpuHiuner GopMUpOBaHUS STEKTPOHHOM +
CTpYKTYypbl aTromMoB. [leproaudeckas cucrema 3J1eMEHTOB U
MEPUOIUYECKUI 3aKOH.
Tunsl xumuueckoit csizu. CTPYKTYpbl U CBOMCTBA MOJIEKYII,
2 KOMILJIEKCHBIX CO€IMHEHU. MeKMONEeKYIISIpHbIE
B3alMOJICUCTBUSL.
Tunel xumuueckoi cBsi3u. CTPYKTYphI U CBOMCTBA MOJIEKYI,
2.1 KOMIUIEKCHBIX COETMHEHUN. MeXMONIEKyIIpHbIE +
B3aUMOJICHCTBUSI.
O0111e 3aKOHOMEPHOCTH XMMUYECKHX TPOLIECCOB.
OCHOBHBIE TTOHATHS ¥ 3aKOHBI XUMHUYECKON TEPMOAMHAMUKH.
3 Xumnueckoe paBHoBecHe. OCHOBHbBIE TOHATHUS U 3aKOHBI
XUMUYECKON KMHETHKH. [IpOCThIe U CIIOKHBIC PEaKIInH,
KaTaJus.
31 OO0m1re 3aKOHOMEPHOCTH XUMHUYECKHUX MPOIIECCOB. +

OCHOBHBIC TOHATHUS M 3aKOHBI XUMUYECKOM TCPMOANHAMUKH.
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Xumuueckoe paBHoBecre. OCHOBHbBIE MOHITUSA U 3aKOHBI
XUMUYECKON KMHETHUKU. [IpoCcThIe U Cl102KHBIE PEaKLvH,
KaTaaus.

CBoiicTBa pacTBOPOB JIEKTPOIUTOB U HEIJIEKTPOIUTOB.
PaBHOBecue B pacTBOpax aiekTpoiauToB. Onpenenenue pH
pPacTBOPOB CUJIBHBIX U CIAOBIX JICKTPOIUTOB, TUIPOIIH3
COJICH.

4.1

CBoiicTBa pacTBOPOB AJIEKTPOIUTOB U HEAIEKTPOIUTOB.
PaBHOBecue B pacTBOpax aiekTpoiauToB. Onpenenenue pH
pPacTBOPOB CUJIBHBIX U CIAOBIX JICKTPOIUTOB, TUIPOIIH3
COJICH.

DneKTpoxuMudeckue npoiecchl. [lorenmuast
METaJUIMYECKUX U Fa30BbIX 3JEKTPOAOB. XUMUUECKHE
MCTOYHMKHU TOKA. ['aTbBAHMUECKUH 3JIEMEHT. DIJIEKTPOJIU3 U
ero npuMeHenue. Kopposus metauios. 3amura oT KOppo3uu

5.1

DNeKTpoXuMUYecKue mpoiecchl. [loTenmmans
METAJUIMYECKUX U Fa30BbIX 3JIEKTPOAOB. XUMUUECKHE
MCTOYHHMKH TOKA. |'aTbBAHMUECKUH 2JIEMEHT. DJIEKTPOJIN3 U
ero npuMeHenue. Kopposus metauios. 3amura oT KOppo3uu

Bec KM, %:

25

25

25

25
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