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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 3anﬂaﬂnp03annme pe3yJabTaThl oﬁyqemm
KOMIICTCHIIUU HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH

OIIK-1 IIpumensars SHaTb!
€CTECTBEHHOHAYYHBIE - CBOMCTBA pacTBOPOB U UX OCHOBHBIE
OOLIEHKEHEPHBIE 3HAHMS, XapaKTePUCTHKHU, METO/IbI ONIPE/ICTICHUS U
METO/Ibl MATEMATHYECKOTO OLCHKH 3TUX XapaKTCPUCTHK;
aHaJIn3a U MOJEIMPOBAHUS - OCHOBBI TEXHUKHU 0€30IaCHOCTHU U
B IPO(ECCHOHATBLHON IIpaBUJIa IPOBEJCHUS SKCIIEPUMEHTA B
NEATEIbHOCTH XMMUYECKOH 1TabopaTopuH;

- OCHOBHBIE XapaKTEPUCTUKU
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX
CUCTEM, KIJIaCCU(DUKAIUIO
AIIEKTPOXUMUYECKUX CUCTEM, UX
MPAaKTUYECKOE MCIIOJIb30BAHHE;

- OCHOBHBIE KHHETUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH TIPOIIECCOB, TPUHIIUTIBI
KHHETHUYECKUX PacyeToB;

- OCHOBHBIE 3aKOHBI H 3aKOHOMEPHOCTH
oO1ielt XUMUHU U METOBI 00pabOTKH
AKCTIEPUMEHTATBHBIX JIaHHBIX;

- OCHOBHbBIE 3aKOHOMEPHOCTH IPOIIECCOB
KOPPO3HH METAJUIOB M 3aIUTHI
KOHCTPYKLIMOHHBIX MaT€pPHUaIOB OT
KOPPO3HH;

- 00111e 3aKOHOMEPHOCTH XUMUYECKUX
SIBJICHUM U IPOLECCOB, OCHOBBI
XMUMUYECKON TePMOAMHAMUKY, TPUHLIUIIBI
TEPMOJIMHAMHUYECKUX PACUYETOB;

- KJTacCU()MKALIMIO U CBOICTBA
XUMHYECKHX 3JIEMEHTOB U UX COCAMHEHUH,
B3aMMOCBSI3b CTPOEHHSI U CBOWCTB
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

BCIIICCTB;

- ICTOYHHUKH HAYyYHO-Y4eOHOU
nHpopmanuu (yaeOHUKH, CIIPABOYHUKH,
0a3bl TaHHBIX) TI0 U3YYCHHBIM pa3zeiiam
JCIIATUTHHBL.

YMETb:
- IPOBOJIUTH XUMHUYECKHH SKCIEPUMEHT 110
3aJJaHHON METOAMKE, 00pabOTKY M aHAIN3
MOJTyYEHHBIX PE3yJIbTaTOB C
NPUBJIEYEHNEM COOTBETCTBYIOIIETO
MaTEeMaTHYECKOTO armapara;

- OCYIIECTBIISATH IOUCK, XPaHCHNUE,
00paboTKy 1 aHaTN3 UHPOPMAITUH U3
Pa3IUYHBIX UCTOYHUKOB M 0a3 JaHHBIX IO
M3YyYEHHBIM pa3ziesiaM TUCIHILIIHHEI,
IPE/ICTaBIATh e B TpeOyeMoM opmaTte ¢
UCTIOJIb30BaHUEM HH(OPMAIIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTUH;

- obecrnieunBaTh COOIIOICHNE
HKOJIOTUYECKOW 0e30IMacHOCTH Ha
MIPOU3BOJICTBE U TUIAHUPOBATH
HKO3ALIUTHBIE MEPOIIPHUATHS U
MEPOTPHUATHSI IO SHEPTO- U
pecypcocOepeKeHNI0 Ha TPOU3BOCTBE;

- obecrieunBaTh COOJIIOIEHNE TIPABUIT
TE€XHUKU 0€30MaCHOCTH, UCIIOJIB30BaTh
MIPUEMBI TIEPBOI TOMOIIIN, METOIBI
3alIUTHI B YCIOBUAX YPE3BBIYANHBIX
CUTYyalui;

- IEMOHCTPHPOBATh Oa30Bble 3HAHUS B
00J1aCTH XUMHH, BBISBIISITH XUMHUYECKYIO
CYIIHOCTb ITp0o06JIEM, BO3ZHUKAIOIINX B XOJI€
PO eCCUOHAIBHON JEATETHHOCTH;
NPUMEHSTD JUI UX Pa3pelIeHUs] OCHOBHbIE
3aKOHBI €CTECTBO3HAHUSI, METOIBI
TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO
WCCIICIOBAHMSI, CAMOCTOSITEIILHO,
MOTIOJIHATH U CUCTEMAaTU3HpPOBATh
nproOpeTeHHbIE 3HAHMS IO JUCIUTUIAHE.

OIIK-1 ITpumenaTh
€CTeCTBEHHOHAYYHbIE U
oOLIeMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMAaTUYECKOT0
aHaJIM3a U MOJICIINPOBAHUS
B IpoecCHOHATBHOM
JeSITeTbHOCTH

N-60rk-1 [leMOHCTpUpPYET
TIOHMMAaHNE XUMHYIECKUX
TIPOIIECCOB




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JlucuuriuHa OTHOCHUTCA K OCHOBHOM TpodeccHOHaIbHOM  00pa3oBaTeIbHOM MporpaMme
ABTOMAaTH3alMg TEXHOJIOTMYECKUX TpoueccoB u mpousBoactB (manmee — OIIOII), nanpasnenus
noaroroBku  15.03.04 ABTomaTu3anus TEXHOJOTHMYECKHUX IIPOLIECCOB M MPOU3BOJICTB, YPOBEHH
o0Opa3oBaHUs: BhICIIEE 00Opa3oBaHUe - OaKamaBpHar.

ba3zupyercs Ha ypoBHe cpeHEro 0011ero oopa3oBaHusl.

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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. 3ammTa MEeTaIIIOB OT KOPPO3HH;
. XMMH4YECKOE PaBHOBECHUE;
. DNEeKTPOHHas CTPYKTypa aTOMOB M OJJHOATOMHBIX HOHOB;
. DIEKTpOIu3;
. 'maponu3s coneit;
. BoopoiHblii okasarenb cpesbl;
. DIEKTPOABUKYIINE CUIIbI U HANPSKEHUE TalbBaHMUECKOIO DJIEMEHTA;
. Texnuka 0€30MacHOCTH 1 OCHOBHBIE MpaBmiia paboThl B TaOOpaTOpHH. 3aKOH
YKBUBAJICHTOB;
9. Onpenenenue TEIIOBBIX 3(PPEKTOB XUMUUECKUX PEAKIIMA;
10. Metamibl no6ouynsix noArpymi. KommiekcHole coeinnenus (4 yacos).;

01N DN AW
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11. Koppo3us meramios;
12. KuneTnka XUMHYECKUX PEAKITUH.

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 Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHbBIC PE3YAbTAThI 00YUEHUS 110
JMCIUIIIIHE

Kol uaanKaTOpoB

Howmep paznena
JTUCLUTLIUHEI (B
COOTBETCTBUHU C

OueHo4YHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

(B cOOTBETCTBUHU C pazjeiioM 1) n.3.1)
1/2]|3]4]5

3HaTh:

HMCTOYHUKHU HAay4YHO-y4eOHON nH(pOpMaIuu TectupoBanue/TecTbl: «XUMHUESCKUI

(Y4eOHMKH, CTIPaBOYHUKH, 0a3bl JAHHBIX) O SKBHUBAJIEHT», «JIEKTPOHHOE CTPOCHHE aTOMOBY,

M3YYEHHBIM pa3jiesiaM JUCHUIIINHBI «XuMHu4eckas cBs3b», «KomriekcHbie
COeTMHEHUS», «MeKMOJICKYIIpHbIE

OIIK-1(Kommnerenmus) | + | + B3auMoieicTBUs». KoHTponbHas paboTa

«CTpoeHue BeLeCTBay, 3alIuTa Ja00paTOPHbIX
pabot no pazaeny «BBenenue. OCHOBHBIE 3aKOHBI
XUMUW» U pazzienam | u 2, BBIMOJHEHUE U 3alUTa
pacyeTHBIX 3alaHuM 10 pazaenaMm 1 u 2.

KJ1acCU()UKALMIO ¥ CBOMCTBa XMMUYECKHUX TectupoBanue/TecTbl: «XUMHUECKHI

3JIEMEHTOB M UX COEAMHEHUH, B3aUMOCBSI3b SKBUBAJIEHT», « IJIEKTPOHHOE CTPOCHUE aTOMOB),

CTPOCHUS U CBOMCTB BEIIECTB «XuMHUYecKas CBA3bY, «KOMIUIEKCHbIE
COeTMHEHU», «MeKMOIEeKYIIpHbIE

OIIK-1(Komnerenuus) | + | + B3aumoeiicTBus». KontponbHas paboTa

«CTpoeHue BelecTBay, 3aliiuTa 1ab0paTopHbIX
pabot 1o pazaeny «Brenenne. OCHOBHBIE 3aKOHBI
XUMHUW» U pazzenaM | u 2, BBINOJHEHUE U 3allUTa
pacueTHBIX 3aJjaHuil 1o paznenam 1 u 2.

o011He 3aKOHOMEPHOCTH XUMUYECKUX SIBICHUN U TectupoBanue/TecTol: «XuMudeckas

MIPOLIECCOB, OCHOBBI XUMUYECKOM TEPMOJMHAMHKA U paBHOBECHEY, «XUMUYECKas

TEPMO/IMHAMUKY, IPUHLMIb TEPMOAMHAMUMECKUX | e g (KomrieTenus) + KuHeTHKa». KonokBuym «Teplt/lo;u/IHaMHKa u

pacueToB KHHETHKA XUMUYECKUX PEAKITUi», 3alIUTa
nabopaTopHbBIX paboT Mo paszaeny 3, BHIOTHEHUE U
3alIMTa paCYeTHBIX 3aJJaHUi MO pazaeny 3.

OCHOBHbIE 3aKOHOMEPHOCTH IPOLECCOB KOPPOSUH | (e (KomrieTenmus) + TectupoBanue/Tectol: «["anpBaHUYECKUE

METaJUIOB U 3aIIMTHl KOHCTPYKITMOHHBIX AIIEMEHTBI», «neKTpoau3y», «Kopposus
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MaT€puraioB OT KOPPO3HHU

MeTais1oB». KomokBuyM «31eKTpOXUMHUYECKHE
MIPOIIECCHI», 3aLUTa JTA0OPATOPHBIX PabOT 1O
paszzeiny 5, BBIIOJIHEHUE U 3aIIUTa PACYETHBIX
3aJlaHul 110 pa3zeny 5

OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH 001IEH
XMUMHUHU U METOJIbl 00pabOTKU KCIIEPUMEHTAIBHBIX
JAHHBIX

OIIK-1(KommeTreHmus)

TectupoBanue/Tector: «[ apbBaHUYECKHE
AIEMEHTBI», «DIEKTpoau3», «Kopposus
MeTai1oB». KookBuyM «31eKTpOXUMHUYECKHE
MIPOIIECCHI», 3alUTa JTA0OPATOPHBIX PabOT 1O
paszeny 5, BBIIOJHEHUE U 3aIIUTa PACYETHBIX
3aJlaHul 10 pa3zeny 5

OCHOBHBIE KHHETUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH IIPOLIECCOB, TPUHITUTIBI
KHMHETUYECKUX PACueTOB

OIIK-1(KomrmereHius)

TectupoBanue/TecTol: «XUMHYECKas
TEpPMOJIMHAMUKA U PAaBHOBECHUE», « X UMUYECKas
kuHeTuka». KomnokBuym «Tepmoaunamuka u
KMHETHKA XUMHUYECKUX PEaKLUil», 3a111uTa
n1abopaTopHbBIX paboT Mo paszaeny 3, BHIIOTHEHUE U
3allUTa pacueTHBIX 3aJJaHull 1o paszjaeny 3.

OCHOBHBIC XaPAaKTCPUCTHUKHU OKHUCIIUTCIIbHO-
BOCCTAaHOBHUTCIIbHBIX CUCTEM, Knaccn(bm(aumo
QJICKTPOXUMHUYCCKUX CUCTCM, UX ITPAKTUUCCKOC
HCITIOJIB30BaHHUEC

OIIK-1(KomrmereHtus)

TectupoBanue/TecTbl: «XUMHUCSCKUI
SKBHUBAJIEHT», «DJIEKTPOHHOE CTPOEHHE aTOMOB,
«XuMHu4eckas cBs3by», «KomrmiekcHbie
COeTMHEHUS», «MEKMOJIEKYIIIPHBIE
B3anMo/eiicTBusy. KonTponbHas pabota
«CTpoeHue BeLeCTBay, 3alluTa Ja00paTOpHbIX
pabot no pazaeny «BBenenue. OCHOBHBIE 3aKOHBI
XUMHUW» U pazjiesiaM | u 2, BEITIOJIHEHHUE U 3alluTa
pacyeTHBIX 3aJJaHui 1o paszaenam | u 2.

OCHOBBI TEXHUKHU 0€30MMaCHOCTH U ImpaBujia
MIPOBE/ICHUS SKCIIEPUMEHTa B XUMHYECKON
naboparopuu

OIIK-1(KommeTtenius)

TectupoBanue/Tect: «PacTBOPHI JIEKTPOTUTOBY,
KOHTpOJIbHAs paboTa «PacTBOPHI SJEKTPOITUTOBY,
3amuTa Ja00paTOPHBIX padoT 1Mo pazaeny 4,
BBITIOJIHEHUE U 3aIIUTa PACYETHBIX 33JIaHUM 11O
pazaeny 4

CBOMCTBA PaCTBOPOB U UX OCHOBHBIE
XapaKTEPUCTUKHU, METO/IbI ONIPENETICHUSI U OLICHKU
OTUX XapaKTEPUCTUK

OIIK-1(KommereHmus)

TectupoBanue/TecT: «PacTBOPHI JIEKTPOTUTOBY,
KOHTpOJIbHAs paboTa «PacTBOPHI SJIEKTPOITUTOBY,
3amuTa 1ab0paTOPHBIX padoT 1Mo pazaeny 4,
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BBITMIOJTHEHHE U 3aIUTa PACUETHBIX 3aJJaHU 110
pazneny 4

YMmern:

JIeMOHCTPHPOBATh OA30BbIE 3HAHUS B 00JIACTH
XMMUH, BBISBIATH XUMHYECKYIO CYITHOCTh
po6JIeM, BO3HUKAIOIINX B XOI€
npodecCHOHaIbHON AEATEILHOCTH; IIPUMEHSTh
IUISL MIX pa3pelieHusi OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, METOJIbI TEOPETHYECKOTO U
HKCIEPUMEHTAIBHOTO HCCIIEIOBAHUS,
CaMOCTOSITENILHO, MTOTIOJHSTh U
CHCTEMaTH3HPOBATh IPUOOPETEHHBIE 3HAHUS 110
JMCIUIIITHHE

OIIK-1(Kommerenius)

TectupoBanue/Tect: «PacTBOpPHI ANEKTPOIUTOBY,
KOHTpOJIbHast paboTa «PacTBOPHI JIEKTPOIUTOBY,
3anmTa 1abopaTopHBIX paboT mo pazaeny 4,
BBITIOJTHEHHUE U 3alUTa PACUETHBIX 3aJaHU 110
pazneny 4

obecrieunBaTh COOIIIOICHUE TPABUI TEXHUKH
0€3011aCHOCTH, MCII0JIb30BaTh IPUEMBI IIEPBOI
ITIOMOIIIHA, METO/BI 3AILUTHI B YCIOBUAX
Ype3BbIYAHBIX CUTYaLUH

OIIK-1(Kommerenius)

TectupoBanue/Tectol: «[ anmpBaHUYECKUE
AIIEMEHTBI», «DneKTpoau3», «Kopposus
MeTaiIoB». KomokBuyM «1eKTpOXUMHUYECKHE
IPOLIECCh», 3aLUTa J1a00paTOPHBIX paboT 10
pazzeny S, BBIIOJHEHNE U 3aIIUTa PACYETHBIX
3aJIaHui 110 pasgey 5

oOecneunBaTh COOMIOAEHNE YKOJIOTHYECKON
0€30MacHOCTH Ha TPOU3BOCTBE U TIIAHUPOBATH
JKO3alUTHBIE MEPOIIPUATUSA U MEPOIIPUATHS 110
SHEPTo- U pecypcocOepekeHnI0 Ha IPOU3BOCTBE

OIIK-1(Kommerenius)

TectupoBanue/TecTsl: «XUMHUECKas
TEPMOJMHAMHKA U PABHOBECHUEY, «XMUMUYECKAs
kuHeTuka». Komnoksuym «Tepmoaunamuka u
KMHETHKA XMMUYECKHUX PEaKIMiD», 3alnTa
7a00paTOPHBIX padOT MO pa3aeny 3, BHINOTHEHUE U
3aIMTa pacueTHBIX 33JJaHuil 1o pas3zueny 3.

OCYHICCTBJIATD ITOUCK, XpAHCHUC, 06pa60TI<y u
aHaJIn3 I/IH(l)OpMaIII/II/I N3 PA3JIMYHBIX HCTOYHUKOB 1
0a3 AAHHBIX 11O U3YYCHHLIM pa3acjiaM
AUCHUIUIWHEBI, IPEACTABIIATE €€ B Tpe6yeMOM
(bopMaTe C UCITIOJIb30BAHNECM I/IH(bOpMaLII/IOHHBIX,
KOMITBIOTCPHBIX U CCTCBBIX TEXHOJIOTHi

OIIK-1(KommeTrenmus)

TectupoBanue/TecTol: «XuMudeckas
TEpMOJIMHAMUKA U PaBHOBECHE», « X UMUYECKas
kuHeTukKa». KomnokBuyMm «TepmoaunaMmuka u
KMHETHKA XUMUYECKUX PEaKINily», 3a11uTa
nabopaTopHbBIX paboT Mo pazjaeny 3, BHIOTHEHUE U
3alIMTa paCYeTHBIX 3aJJaHUi MO pazaeny 3.

MPOBOJIUTH XUMHUYECKHUI SIKCIIEPUMEHT 10
3aJlaHHOM MeTo/IMKe, 00paboTKy U aHAIN3

OIIK-1(KommeTrenmus)

TectupoBanue/Tectol: «["anpBaHUYECKHE
AIIEMEHTBI», «neKTpoau3y», «Kopposus
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IMOJIYUYCHHBIX PE3YIbTAaTOB C IIPHUBJICUYCHUEM
COOTBCTCTBYIOIICTO MAaTECMATUUCCKOT' O aIlliapara

MeTaiIoB». KookBUyM «9IeKTPOXUMHUECKHE
MIPOIIECCHI», 3aLUTa JTA0OPATOPHBIX PabOT 1O
paszzeiny 5, BBIIOJIHEHUE U 3aIIUTa PACYETHBIX
3aJlaHul 110 pa3zeny 5
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI ATTECTALMS
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 MleyaTHbIe U 3JIeKTPOHHbIE H3IAHUSA

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. Koposun, H. B. O6miast xumus : yd4eOHUK AJ1s1 By30B 110 TEXHHUECKUM HAIIPABICHUSIM U
cnermanibHOCTSIM / H. B. KopoBun . — 13-¢ u3a. nepepad. u jgon . — M. : Axanemus, 2011 . — 496 c.
— (Bricuiee npodeccronansnoe oOpasoBanue . bakanaspuar) . - ISBN 978-5-7695-8015-4 .;

3. KopoBuH, H. B. O6mas xumus. Jlaboparopuslii npaktukyM : yuedbnoe nocodue / H. B. Koposus,
B. K. Kawmpimosa, E. S. Yapuc ; o6m. pen. H. B. Koposun . — M. : KnoPyc, 2015 . - 336 c. —
(bakanmapwmar) . - ISBN 978-5-406-04140-6 .;
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4. O6mmas xumusi. Teopus u 3agauu : yuebHoe nocodue / pen. H. B. Koposun, H. B. Kynemios . — 3-
e u3n., crep . — Cankr-IlerepOypr : Jlanb, 2018 . — 492c. — (YueOnuku ans By30oB. CneruanbHas
auteparypa) . - ISBN 978-5-8114-1736-0 ..

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepennuu (Maitua, Coepmkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKJIKWOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBIX U HH(POPMAITUOHHO-
CIIpaBOYHbIE CHCTEMBI:

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 oTKpPBITHIX AaHHBIX Poccuiickoii ®exepanuu - 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 OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HAaUMMCHOBAHHC
VYueOnbie ayautopun 1uig | b-200, JlekunonHas napra co ckambe, TpuOyHa, mkad s
NPOBE/ICHUS JIEKIMOHHBIX | YyueOHas ayIuTopus XpaHEHUs! UHBEHTAps, JO0CKa MEJIOBas,
3aHATHH U TEKYILEro KOMIIBIOTEpHAs CETh C BBIX0/10M B MIHTEpHET,
KOHTPOJIS KOJIOHKH 3BYKOBBIE, MYJIbTUMEIUINHBIN
MIPOEKTOP, FIKpaH, KOJIOHKH, KOMITBIOTEP
IIEPCOHAJIbHBIN
YyeOHble ayAUTOPUH IS A-413/10, CTOJ, CTYI, Kad, mKad 11sd JOKYMEHTOB,
MIPOBEACHUS Jlaboparopus kad. | KOMIbIOTEpHas CETh C BBIXOAOM B IHTEpHET,
71a00paTOPHBIX 3aHATUN "Xul9" KOMITBIOTEP MEPCOHAIBHBIN, CTEH]T
1a00paTOPHBIi
YyeOHble ayAUTOPUH IS A-410, YyeOHas napTa, CTOJ NPENoIaBaTes, CTyJ, J0CKa
IIPOBEICHUSA aynutopus "A" MeJIOBast
IIPOMEKYTOUHOU
aTTecTaluu
[Tomemenus ans HTB-201, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSATEIILHON PabOThI KomnerorepHbrit MMACHEMEHHBIHN, BEMAJIKA JUIS OJIEKIb],
YUTAJIBHBIN 3al1 KOMIIBIOTEpHAs! CETh C BBIX0/0M B MHTEpHET,
KOMIIBIOTEP MEPCOHATBLHBIN, IPUHTED,
KOHJUITMOHED
[Tomemenus asns A-319, Kabuner CTOJI, CTYJI, KA
KOHCYJIbTUPOBaHUS COTPY/AHHUKOB Kag.
"Xul9"
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[TomerieHus 1t XpaHESHHsI
o0opynoBaHus U y4eOHOTO
UHBEHTAps

A-413/9,
MeTtoanueckum

KaOuHeT Kad.
"Xul9"

pabouee MECTO COTPYAHHUKA, CTOJI, CTOJI

MUCHMEHHBIN, HA00P MHCTPYMEHTOB IS
PO HITAKTHIECKOTO 00CTyKUBaHUS
000pyI0BaHUs, UHBEHTAph YYCOHBII
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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 1abopaTtopHbIx paboT no pazaeny «BBenenue. OcHOBHbBIE
3aKOHBI XUMHUN» U pa3zesiaM | 1 2, BBIIOJHEHUE U 3allUTa pacueTHBIX 3aJaHuil 110 pasznenam 1 u
2. (TecTtupoBanmue)

Tectbl: «XUMHUYECKASI TEPMOAMHAMHUKA U PABHOBECHE», « XMMHUYECKasi KUHETHKaY. KoJumokBuym
«TepMoauHaMUKa U KHHETHKA XUMUYECKUX PEaKIUiiy», 3aluTa 1ab0paTopHbIX padboT Mo
pazzeny 3, BBIIOJIHEHHE U 3aliTa pacueTHBIX 3afaHuii o pasneny 3. (Tectuposanue)

Tect: «PacTBOPBI AIEKTPOIUTOBY», KOHTPOJIbHASI paboTa «PacTBOPHI 3JEKTPOIUTOBY, 3aIUTa
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», 3aIIUTa JJAOOPATOPHBIX paboT MO pa3zeiy S5, BHIIIOJHEHUE U
3alUTa pacueTHBIX 3a1aHuil no pazaeny 5 (TectupoBanue)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OL[CHKOM.

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€TMHEHU. MeKMONEeKYIIIpHbIE
B3alMOJICUCTBUSL.
Tunel xumuueckoi cBsi3u. CTPYKTYphI U CBOMCTBA MOJIEKYI,
2.1 KOMIUIEKCHBIX COETMHEHUN. MeXMONIEKyIIpHbIE +
B3aUMOJICHCTBUSI.
O0111e 3aKOHOMEPHOCTH XMMHUYECKHX IPOLIECCOB.
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 XUMUYCCKOM TCPMOANHAMHKH.
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Xumuueckoe paBHoBecre. OCHOBHbBIE MOHITUSA U 3aKOHBI
XUMUYECKON KMHETHUKU. [IpoCcThIe U Cl102KHBIE PEaKLvH,
KaTaaus.

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

4.1

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

DneKTpoxuMudeckue npoiecchl. [lorenmuast
METaJUIMYECKUX U Fa30BbIX 3JEKTPOAOB. XUMUUECKHE
MCTOYHMKH TOKA. ['aJlbBAHMUECKUH 3JIEMEHT. DJIEKTPOJIU3 U
ero npuMeHenue. Kopposus metauios. 3amura oT KOppo3uu

5.1

DNeKTpoXuMUYecKue mpoiecchl. [loTenmmans
METaJUIMYECKUX U Ta30BbIX 3JIEKTPOAOB. XUMHUECKUE
MCTOYHHMKH TOKA. |'aTbBAHMUECKUH 2JIEMEHT. DJIEKTPOJIN3 U
ero npuMeHenue. Kopposus metauios. 3amura oT KOppo3uu

Bec KM, %:

25

25

25

25
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