MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: ABTOMaTI/BalIl/Iﬂ TEXHOJOI'HYE€CKUX MPOUECCOB B
TEMJIOOHEPTreTUuKe

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yacrtb 00pa3oBaTesbHOM
Obs13aTenbHas
NMPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.0.11
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
Py 1 cemectp - 7,
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) oy y 252 yaca

IUIAHY:
Jlekuuu 1 cemecTp - 48 yaca;
IIpakTHyeckue 3aHATHSA 1 cemectp - 32 yaca;
JlaGopaTopHble padoThI 1 cemectp - 32 yaca;
KoncyabTanuu 1 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 1 cemectp - 137,5 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEeHO YUeOHbIM MJIAHOM
HNnasa koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI

BKJIIOYas:
KontpoabHas padora
IIpome:kyTouHasI aTTeCTAIINS:

IK3aMeH 1 cemectp - 0,50 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 HAMMECHOBaHUE KOI{ U HAMMEHOBaHUE 3anﬂaﬂnp03aﬂnme pe3yJabTaThl oﬁyqemm
KOMIIETCHIIUHN HHAUKATOPA TOCTUKCHUS
KOMIIETCHIIUH

OIIK-3 CnocobeH U1-7onk-3 JleMoHCTpUpYyET 3HATh:
MIPUMEHSTH [MOHUMAaHUE XUMHYECKUX - CBOKCTBA PaCTBOPOB U UX OCHOBHBIC
COOTBETCTBYIOIINN (PU3UKO- | TIPOIECCOB XapaKTCPpUCTUKH, MCTOAbI OIIPEACIICHUS U
MaTeMaTU4YeCKui arnmnapar, OIICHKHU 3TUX XapaKTEPUCTUK;;
METOIbI aHATN3a U - OCHOBBI TEXHUKH 0€30IaCHOCTH H
MOJIETTMPOBAHHS, MpaBujIa IPOBEICHUSI SKCIIEPUMEHTA B
TEOPETUYECKOTO U XUMHUYECKOH J1abopaTopui.;
9KCIIEPUMEHTAIBLHOTO - 00111Me 3aKOHOMEPHOCTH XUMHUYECKUX
WCCIIEIOBAHMS TIPH SIBJICHUH U MPOLIECCOB, OCHOBBI
pelieHun XUMUYECKOW TEPMOIUHAMUKHU, TTPUHITUTIBI
poeCCUOHATIBHBIX 3a71a4 TCPMOAVMHAMHUYCCKUX PACUCTOB;;

- ICTOYHUKH Hay4YHO-Y4eOHOMI
uHpopManuu (yueOHUKH, CIIPaBOYHHKH,
0a3bl JaHHBIX ) 10 U3YYEHHBIM pa3jesam
JUCLUIUIMHBL;,

- OCHOBHBIE XapaKTEPUCTUKU
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CHUCTEM, KIJTAaCCU(DUKAITHIO
AIIEKTPOXUMUYECKUX CUCTEM, UX
MPAKTUYECKOE UCTIOIb30BaHUE;;

- OCHOBHBIE 3aKOHbBI U 3aKOHOMEPHOCTHU
o011eil XuMUU 1 METO/IbI 00pabOTKHU
HKCIEPUMEHTANbHBIX JIaHHBIX;;

- OCHOBHbIE 3aKOHOMEPHOCTHU MPOLIECCOB
KOPPO3HMH METAJUIOB U 3aIUTHI
KOHCTPYKIIMOHHBIX MaTE€PHAIOB OT
KOPpO3HUH;;

- OCHOBHBIE KHHETUYECKHE 3aKOHBI 1
3aKOHOMEPHOCTH IPOIIECCOB, MPUHIUIIBI
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KHMHETUYECKUX PacUEeTOB;;

- KJIacCU(UKAIIMIO ¥ CBOMCTBA
XMMHUYECKHX JIEMEHTOB U UX COCINHEHUN,
B3aUMOCBSI3b CTPOCHHUSI U CBOWCTB
BEUICCTB;.

YMETh:
- obecrnieunBaTh COOIIOICHUE
HKOJIOTUYECKOM Oe30MacHOCTH Ha
MIPOM3BOJICTBE U TUIAHUPOBATH
HKO3AIIUTHBIC MEPOTIPUSATHS U
MEPOTPHSATHS I10 YJHEPTO- U
pecypcocOepekeHUI0 Ha POU3BOICTBE. ;

- OCYIIECTBIISATH TIOUCK, XpaHEHHE,
00paboTKy 1 aHanu3 HHPOPMAIUH U3
Pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX 11O
U3YUYCHHBIM pa3jiesiaM TUCIHUILIHHEI,
MIPEJICTABIISTH €€ B TpeOyemMoM opMate ¢
UCTIOJIb30BaHUEM HH(OPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTU;;

- IPOBOJIUTh XUMHUYECKHH IKCIICPUMEHT 110
3aJJaHHOM MeTo/IMKe, 00pabOTKy U aHAINU3
MOJTYYCHHBIX PE3YJIbTaTOB C
MPUBIICYEHHUEM COOTBETCTBYIOIIETO
MaTeMaTHYECKOTO armnapara;;

- obecrieunBaTh COOJIIOIEHNE TIPABUIT
TE€XHUKU 0€30MaCHOCTH, UCIIOJIB30BaTh
MIPUEMBI TICPBOM TIOMOIIIN, METOIBI
3alUTHI B YCJIOBUSAX UYPE3BBIYAHHBIX
CUTYalIHii;;

- IEMOHCTPHUPOBAThH 0a30BbIC 3HAHUS B
00J1aCTH XUMHH, BBISIBIIATH XUMHUECKYIO
CYIIHOCTb ITp0o06JIEM, BO3ZHUKAIOIINX B XOJI€
PO eCCUOHAIBHON JEATETHHOCTH;
MPUMEHSTH JUIS UX Pa3peIIeHUs] OCHOBHBIC
3aKOHBI €CTECTBO3HAHUSI, METOIBI
TEOPETUYECKOTO M SKCIIEPUMEHTAIBHOTO
WCCIICIOBAHMSI, CAMOCTOSITEIILHO,
TIOTIOJIHATh U CUCTEMATH3UPOBATh
nproOpeTeHHBIC 3HAHMS IO JUCIUTUIAHE;.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

OakanaBpuar.

K OCHOBHOM mpodeccHOHaIbHON 00pa30oBaTeIbHON MpOrpaMMe
ABTOMAaTH3aIUsl TEXHOJOTHYECKUX TMpoIeccoB B TemodHepretuke (mamee — OIIOII), nampaBneHus
noarotoBku 13.03.01 TemnosHepreTrka U TEIJIOTEXHUKA, YPOBEHb 00pa30BaHUs: BICIIEE 00Opa30BaHUE -

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:




- 3HaTh “Xumus”, “Ousnka”’, “Maremarruka” B 00beMe Kypca cpeTHUX 00pa30BaTeIbHBIX
YUPEKICHUH.

- yMeTh Jlenars pacueTsl XUMUYECKHX U (PU3MYECKHUX MPOLIECCOB C MPUMEHEHUEM MAaTeMAaTHIECKUX
METO/10B

PesynbTarel 00yueHus1, MOTyYCHHBIE TIPU OCBOCHUH JUCIUTUINHBI, HEOOXOAUMBI PU BHIMIOTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

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 61 1 10 8 10 - - - - - 33 - Camocmoamensnoe uzyuenue
xumun. CTpoeHune meopemuueckozo mamepuana: Visyaenue
BEILIECTBA. JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
DIEeKTPOHHOE CTPOCHUE "OcHOBHBIE 3aKOHBI XUMUU. CTpoeHue
aTOMOB. BEIECTBA. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[Mepronnueckas [Teproanyeckas cucTeMa 3J€MEHTOB.
CHUCTEMA 3JIEMEHTOB. Xumuueckas cBA3b."
XuMH4ecKas CBsI3b. Ilo020moeKa K npaKmuyecKuUM 3auamusam:
11 OCHOBHBIE 3aKOHBI 61 10 8 10 - - - - - 33 - W3zyuenne matepuana mno pasaeny "OCHOBHbIE

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

3aKoHBI XUMHIH. 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 3aIuTe J1a0. paboTHI
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHM3a1ad 110
pazneny "OcHOBHbIE 3aKOHBI XUMUU. CTpoeHue
BEILECTBA. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[lepuoauueckas cuctema 3J1€MEHTOB.
Xumudeckas cBsi3b.". CTyJeHTB HEOOX0UMO
MTOBTOPUTH TEOPETUIECKUIN MaTepHuall,
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 MPEeABapUTEIILHO 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.
XumMuueckas CBs3b." MaTepuaty.

OO0mume
3aKOHOMEPHOCTH
XUMHUYECKUX
nporeccoB. OCHOBBI
XUMHYECKOH
TePMOANHAMHUKH.
OCHOBBI XUMHYCCKOH
KHHETHKH.

63

18

10

27

2.1

Oo6mme
3aKOHOMEPHOCTH
XUMHYECKUX
nporeccoB. OCHOBBI
XUMHYECKOH
TEPMOIMHAMUKHU.
OCHOBBI XUMHYECKOMN
KUHETHUKU.

63

18

10

27

Ilodzomoeka pacuemuvix 3a0anuil: 3a1aHus
OpPUCHTHUPOBAHBI HA PEIICHUS MUHU3a1a4 110
pazzaeny "OOIIHe 3aKOHOMEPHOCTH XUMUYECKHUX
nporieccoB. OCHOBBI XUMHUECKON
TepMoarHaMHUKK. OCHOBBI XUMHUYECKOM
kuHeTHKH.". CTyIeHTHl HE0OXOAUMO MTOBTOPUTH
TEOPETHUYECCKUI MaTepHa, pa3o0opaTs MPUMEPHI
pEIIeHIs aHAIOTUYHBIX 3a/1a9. IPOBECTH
pacueTsl 10 BapHAHTY 3aJaHUs U CIIENATh
BEIBOJIBI. B KadecTBe 3a1aHU HCIOIB3YIOTCS
CIIeYIONINE YIPaXXKHEHMSI:

Camocmoamenvnoe uzyuenue
meopemuueckozo mamepuana: VIzyienue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"O6mre 3aKOHOMEPHOCTH XUMHUYECKIX
nporeccoB. OCHOBBI XUMHUECKON
TepMoarHAMHUKH. OCHOBBI XUMUYECKOH
KUHETUKH."

Ilo0z20mo6Ka K npaKmuuecKum 3aHAmusIm:
Uzyuenne matepuana mo paszaeny "Oomue
3aKOHOMEPHOCTH XUMHUYECKUX MPOIIECCOB.
OCHOBBI XUMAYECKOH TEPMOJIHHAMUKH.
OCHOBBI XUMHYECKOM KHHETHKH." MOJATOTOBKA K
BBIMOJIHEHHIO 33 JaHUi Ha TPAKTHICCKUX
3aHITHIX

Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HEO0XO0IMMO NPEABAPUTEIHLHO H3YIUTh TEMY H
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3a71a4M BBITIOJIHEHHMS JTaOOpaTopHOil paboThl, a
TaK e M3y4HTh BOMPOCH BAPUAHTOB
00pabOoTKU Pe3yNIbTATOB 10 H3YYCHHOMY B
paszgene "OOmue 3aKOHOMEPHOCTH XUMHIECKHIX
nporneccoB. OCHOBBI XUMHYECKOH
TepMOIUHAMUKH. OCHOBBI XUMHYECKOH
KHHETHKH." MaTepray.

PactBOpBL.
Bonopoansiit
nokasaresb cpeasl pH.

35

15

3.1

PactBOpBL
BonoponHslii
nokasareib cpensl pH.

35

15

Tloozomoexa pacuemnvix 3a0anuii: 3a1aHus
OpMEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
paszemny "PactBopsl. BogopoaHsbiii mokasareib
cpenst pH.". CTyaeHTHI HEOOX0IUMO TIOBTOPHUTH
TEOPETUYECKUI MaTepuall, pa3o0paTh IPUMEPHI
pEIICHHS AHAIOTHYHBIX 3a/1a4. IPOBECTU
pacyeTsl o BapHaHTy 3a/IaHUs U CIeNaTh
BBIBOJIBI. B KauecTBe 3ajaHUS HCTIONB3YOTCS
CIeNYIONINE YIPaXKHEHUSI:

Camocmoamesibnoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pa3aery
"PactBopbl. BonopoaHslil mokasarens cpesl
pH."

IIoozomoeKka K ayOumopHsim 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 0 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHLHO H3YIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTAaTOB 110 H3YYCHHOMY B
paznene "PactBopbl. BogopoaHbiii moka3arenb
cpeast pH." matepuany.

DIEeKTPOXUMUYECKHUE
MPOLIECCHI.
XuMHUUecKue
HUCTOYHHKHU TOKA.
Onextponus. Kopposus
METaJUIOB M 3aIUTa OT
KOPPO3HH.

57

12

29

Ilo020mogka K npakmuueckum 3auAmMuam:
W3yuenne maTepuana 1o pasaeny
"DIEKTPOXUMHYECKHE MPOIECChl. XMUIECKIE
HMCTOYHUKHU TOKa. DyiekTpoiu3. Kopposus
METaJUIOB | 3aIIUTa OT KOPPO3HUH." MOATOTOBKA
K BBIIIOJTHCHHUIO Sa}IaHI/Iﬁ Ha MPaKTUICCKUX
3aHATHAX




4.1

DNEeKTPOXUMHUUYECKHE
MPOIIECCHI.
Xumuueckue
HCTOYHMKH TOKA.
Onexrpons. Kopposus
METAJUIOB M 3aIUTa OT
KOPPO3HH.

57

12

29

Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
HEO0OX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U
3a[a9d BBITIOJTHEHUS Tab0paTOpHOH paboTHI, a
TaK K€ N3y4UTh BONPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszene "DIeKTPOXUMUIECKHE TPOIIECCHI.
XUMHYIECKHE NCTOYHUKH TOKA. DIEKTPOIIH3.
Koppo3sus meTanno u 3amuTa OT KOppo3u."”
Marepuay.

IlodzomogKa K ayOumopHusimM 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amure jJab. paboTh
Ilodzomogka pacuemuvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI Ha PCIICHUA MUHU3ada4 110
pazzeny "DIeKTPOXUMUYECKUE MPOLIECCHI.
XUMHYIECKHE NCTOYHUKH TOKA. DIEKTPOIIH3.
Koppo3ust MeTaJioB 1 3amuTa OT KOppo3uH. .
CryneHTsl He0OXOMMO OBTOPHTH
TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEI
pELICHHUs aHAJIOTUYHBIX 337a4. IPOBECTH
PacyeThI 10 BaApHUaHTYy 3aaHusd U CACIIaTh
BBIBOJIbI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
ClIEIyIOLIHE YIPAXKHEHUS:
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"DIIEKTPOXUMHUYECKHE MTPOLIECCHl. XMMUUECKHUE
HCTOYHMKH TOKa. DyekTpoins. Kopposus
METaJJIOB U 3allluTa OT KOPpOo3uHu."

DK3aMeH

36.00

0.50

33.50

Bcero 3a ceMmecTp

252.00

48

32

32

0.50

104

33.50

Hroro 3a cemectp

252.00

48

32

32

2

0.50

137.50

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unanBu1yanpHble KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTaM/padboram; I'K- rpynmnoBsie KOHCYIbTAIMH 110 pa3ienaam
mucuuruinHel; CP — camocrostensHas padorta crynenta; UKP — unas konraktHas padota; TK — Texymmii KoHTpodb; [TA — npomexyrouHas
aTTecTanus




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.

Brenenue. [Ipeamer xumuu. OCHOBHbBIE 3aKOHBI XMMUU. XUMHUYECKUN SKBUBAJICHT BEILIECTBA.
MoutsipHast Macca SKBUBAJICHTA BEILIECTBA. 3aKOH KBUBAJICHTOB. OCHOBHBIE MOJI0KEHHSI KBAHTOBOU
MOJICTIM CTpOCHHsI aroMma. J[BoWCTBEHHas MpHpoja IIeKTpoHA. ATOMHBIe opOuTanu. KBaHTOBBIE
yucna. CTpoeHue MHOTOIIEKTPOHHBIX aroMmoB. [IpuHIUNBI GOpMUPOBAHUS IIEKTPOHHOU
cTpyKTypbl aromoB. Ilepuommdeckas cucrema siaeMeHToB .M. MenzaeneeBa M 3JIEKTpPOHHAA
cTpykTypa atomoB. CoBpemeHHas (GOpMyIUpOBKa NEpPUOAMYECKOTo 3akoHa. [lepuoaunueckoe
U3MECHEHUE CBOMCTB 3JIEMEHTOB M MX COCIWHEHUW: 3HEPrus HMOHU3ALMM, DHEPrus CpOACTBA K
3JIEKTPOHY, 3JEKTPOOTPULATEIBHOCTb, ATOMHBIE PANYChl, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE U
KUCJIOTHO-OCHOBHBIE CBOMCTBA. IIpupona xumuueckod cBsA3u. KoBaneHTHas, HOHHAs U
MeTaJlJIM4ecKasi CBs3b, UX XapaKTEepUCTUKU U cBoiicTBa. Meton BaneHTHbIX cBszeir (BC).
MexaHu3mbl 00pa3oBaHusl KOBAJICHTHOM CBs3U. [IpocTpaHCTBEHHAs CTPYKTYpa MOJIEKYI IO METOY
BC. T'ubpuamzamusi atoMHbix opOutaneid. IllomspHocTs Monekyn. MeToq MOJEKYISIpHBIX
opbutaneii. [lopsanok cBsi3u. MaruutHbele cBoiicTBa Moiekyn. llpupona xumuueckoi cBsi3U B
KOMIUIEKCHBIX coequHeHUsAX. CTpyKTypa KOMIUIEKCHBIX COEIMHEHHH. B3auMonencTBus MexXIy
MOJIEKYJIaMH. XHUMHYECKasi CBA3b B TBEPABIX TEJAX..

2. Obwue 3axoHomepHocmu xumuyeckux npoyeccos. OCcHoebl XuMuueckou mepmoOUHAMUKY.
OcHO8bl XUMUYeckol KUHemuKu.

2.1. O6mue 3aKOHOMEPHOCTH XUMUYECKHX MporeccoB. OCHOBBI XMMHUECKON TEPMOIMHAMUKH.
OCHOBBI XMMHUYECKON KUHETHKHU.

OHepreTuka XUMHUYECKMX IpoueccoB. (OCHOBHBIE TIOHATHUS M 3aKOHBl XUMHUYECKOU
TEPMOJUHAMHUKHU. OHTAJIBIUS CUCTEMbl U €€ WU3MEHEHHUs. DHTAJIbIIMU OOpa30BaHUS U CTOpaHUS
BenlecTB. TepMoxumuueckue ypaBHeHMs. CTaHIApTHOE COCTOSHUE BEIIECTB. OHTAJbIIUA
xuMuuyeckux peaknuil. 3akoH ['ecca. YpaBuenue Kupxrodda. Tepmoxumuueckwe pacuersl.
OHTponUs XUMHUYECKHX mpoueccoB. CTaHIapTHas SHTPOINUS BELIECTB. 3aBUCUMOCTb JHTPOINU
peakuuu OT TemrepaTyphl. 3aKOH TEPMOJAMHAMUKH JJI1 U30JIMPOBAHHBIX CUCTEM. DHTAJIBIUNHHBIN U
SHTPONUIHBIN (akTOpsl B M300apHO-M30TEPMUUECKUX Mpoleccax. OHeprus ['mG6ca u sHeprus
['enpMrosibia XuMU4eCKUX peakiuil. OmnpeneneHue yciaoBUil caMONPOU3BOIBHOTO MPOTEKAHUS U
rIIyOMHBl OPOTEKaHMs XMMHUYECKMX THporeccoB. OHeprus [mbcca oOpa3oBaHMs —BEILIECTB.
TepMmoanHamuueckue pacué€rTsl. YpaBHeHHe u3oTepMbl BanT-I'opda. Xumuueckoe paBHOBecHE.
KoncranTa paBHOBecus. BiusiHue temnepaTypbl Ha KOHCTaHTY paBHOBECHs. YpaBHEHHE M300apbl
Baut-I'opda. Pacuer paBHOBECHBIX KOHIEHTpauui pearupyromux BemectB. [lpunnun Jle
[Ilatenbe-bpayna. Xumuueckoe paBHOBECHUE B T'E€TEPOTE€HHBIX cUCTeMax. OCHOBHBIE NOHSATHSA U
3aKOHBl XMMHYECKOW KMHETHMKH. CKOPOCTh XMMHYECKHMX peakluuil. BnusHue KOHLEHTpauuu Ha
CKOpoCTh mpouecca. KuHeTnueckoe ypaBHeHHME XuMHuecKoll peakuuu. Ilopsaok n
MOJICKYJIApHOCTh peakiuu. Peakmuu 0, 1, 2 m n — mnopsakoB. OcCOOCHHOCTH KHHETHUKH
reTeporeHHbIX peakuuil. BnusHue Temmeparypsl Ha ckopocTh peakiuid. IIpaBuno Bant-I'odda.
VYpaBHenne Appennyca. DHeprus akTuBanuu. MexaHuszMbl peaknuii. Croxxuble peaknuu. lemabie
peakuuu. Katann3aropbl 1 KaTaTMTHYECKHUE TPOLIECCHI. | OMOTre€HHBIN U T€TEPOreHHbIN KaTaln3..

3. Pacmeopubl. Booopoonwiii nokazamenv cpedvl pH.

3.1. PactBopsl. Bogoponnslil nokasarens cpeasl pH.
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OO0mue TOHATHS O JWUCIIEPCHBIX CHUCTEMaxX M pacTBopax. KonmeHTpamwus. PacTBOpUMOCTB.
OO6mue cBoiicTBa pacTBOPOB. TepMoaMHAMUKA TTPOIIECCOB PACTBOPEHUS. XUMHUUECKHE PAaBHOBECHS
B pacTtBopax. PacTBOpBI 3JEKTPOJHWTOB, CJIa0ble W CHJIBHBIE D3JIEKTPOIUTHL. AKTUBHOCTD.
Bonopoansiii mokazarens cpeasl pH. I'maponus coneit. Pacuer pH pacTBopoB rvapoIu3yrONmxcs
coneii. ManopacTBOpuMBIE JNEKTPONHTHL. [Ipow3BeneHre pacTBOPUMOCTU. AACOpPOLIMOHHOE
paBHOBecue. PaBHOBecHE B pacTBOpaxX KOMILIEKCHBIX COETUHEHUIA. .

4. 3JZ€KH1DOXMMM1{€CKM€ npoyeccol. Xumuyeckue ucmoyHuKy moxa. 3JZ€KWZDO]ZM3. Kopposzus
Memaiilos U sauiuma ont KOppo3uu.

4.1. DNeKTpOXUMHUYECKUE MTPOLIECChl. XUMUYECKHE UCTOYHUKH TOKa. DiekTponu3. Kopposus
METAJIJIOB U 3alllUTa OT KOPPO3UH.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE M JJIEKTPOXMMHUYECKHE Ipouecchl. 3akoHbl dapajnes.
TepMoanHaMuKa 3JEKTPOXUMHUECKUX MPOIECCOB. DIEKTPOAHBIC MTOTEHIIUANIBI U TUIIBI 3JIEKTPOIOB.
Bonoponnas 1mikama noTeHUMaNoB. [anbBaHWMUYECKHE DJIEMEHTBL. OJEKTPOJABIDKYILAs CHIIA
JJeMeHTa. XUMHUYECKHE UCTOYHUKU TOKa. Kunernka 5IEKTPOXMMHUYECKHUX MPOIECCOB.
KoHueHTpanmoHHass © 3JEKTpOXUMHUYECKas moisipu3anus. YpaBHenue Tadens. CrocoObl
CHW)KCHHS TOJSIpU3aluu. OnexTponu3. IlocinenoBaTenbHOCTh AJIEKTPOAHBIX IPOLIECCOB  IIpU
anektposnze. IlpakThueckoe NpUMEHEHHE 3JIEKTPoIM3a. XUMHUYECKas U 3IIEKTPOXHUMHUYECKas
Koppo3us MertamioB. Kiaccudukanus KOppo3MOHHBIX ImporeccoB. CKOpPOCTb M MEXaHU3M
KOPPO3UOHHBIX ITporeccoB. OCHOBHBIE METOJbl 3alIUThl METAUIOB OT KOoppo3uu. Jlerupopanue
METAJJIOB.  3allUTHBIE  IOKPHITHA.  MeTaluimueckue W HEMETaUIMYECKUE  IOKPBITHUS.
ONeKTpoXUMHUEcKass 3aluTa. VI3MeHeHue CBOWCTB KOPPO3HMOHHOM cpenpl. PaunmonanbHOe
KOHCTPYHPOBAHHUE..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Xumuueckasi cBsi3b B KOMIUIEKCHBIX COSMHEHUSX, ONIPEICTICHHE X CTPYKTYPHI. (2 Jaca);
2. O6mue cBoiicTBa pacTBopoB. Konnentpanus. Pacuetsl. (2 gaca);
3. DnexTpoxumuueckue mporecchl. 3/IC u HanpsKeHHe ralbBAHUYECKUX SJIEMEHTOB. (2
yaca);
4. OnpeneneHune HAIPaBICHHOCTH XUMUYECKHX MPOIECCOB. (2 yaca);
5. Dnextponus. Pacuetsl nmo 3akonam dapanes. (2 yaca);
6. [lepuoanueckas cucTemMa 3JIEMEHTOB U €€ CBSI3b C AJIIEKTPOHHBIM CTPOCHUEM aTOMOB. (2
yaca);
7. XuMHuuecKkoe paBHOBecHe. PacueTsl paBHOBECHBIX COCTABOB TEPMOJUHAMUYECKUX CUCTEM.
(2 gaca);
8. Koppo3us meramos. 3amura oT Koppo3uu. (2 yaca);
9. TennmoBsle 3¢ dekTh XUMUYECKUX peakiuil. Tepmoxumudeckue pacuersl. (2 yaca);
10. Kunetnka xumudeckux peakiuil. Kunernueckue pacyeTsl Juisi OJHOCTOPOHHUX PEaKIINil
Pa3HbIX MOPSAJKOB. (2 yaca);
11. OxucnuTenbHO-BOCCTAHOBUTENBHBIE peaKIUU. MeTo/ AJeKTPOHHO-UOHHOTO OanaHca. (2
yaca);
12. 'upponu3 coneit. PacyeTsl BOJOPOAHOTO MOKa3aTessi pacTBOPOB colieil. PacTBOpuMOCTb.
(2 gaca);
13. Xumuueckuii SKBUBAJICHT BelllecTBa. PacueTbl Ha OCHOBE 3aKOHA YKBUBAJIEHTOB. (2 Yaca).;
14. PacTBOpPBI 371€KTPOJINUTOB. PacyeTsl BOJOPOAHOTO MOKA3aTeNsl PACTBOPOB CUIIBHBIX U
CITa0BIX AIIEKTPOIUTOB. (2 yaca);
15. Xumuueckas cBsi3b. OnpeaesneHue MpoCTPaHCTBEHHBIX CTPYKTYP MOJIEKYI IO METOY
BaJICHTHBIX CBs3eH. (2 yaca);
16. DnexkTpoHHOE CTpOoeHHE aToMa. (2 Jaca).
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3.4. TeMbl 1a00paTOPHBIX padoT
1. DIEeKTPOABMIKYIIIUE CUITBI M HAMIPSHKEHUE TATbBAHUYECKOTO AJIeMeHTa (2 Jaca).;
2. 'mnponus coneit (2 yaca).;
3. TexHuka 6€30MaCHOCTH ¥ OCHOBHBIE MpaBuiia padboThI B Jabopatopuu. 3aKOH
SKBUBAJICHTOB (2 yaca).;
4. 3amuTa METa/IoB OT KOppo3uH (2 Jaca).;
5. Koppo3sust meramios (2 yaca).;
6. Bomopoansrii moka3artens cpefbl (4 aca).;
7. Dnektponus (2 yaca).;
8. Ompenenenue TeIIOBLIX A3(H(PEKTOB XMMUYECKUX peakiui (4 yaca).;
9. Metamsl no6o4HbIX noArpynn. KommiekcHsie coeaunenus (4 yaca).;
10. DnekTpoHHas CTPYKTypa aTOMOB M OJJHOATOMHBIX HOHOB (2 4aca).;
11. Kunetrka XuMU4eCcKux peakiui (4 yaca).;
12. Xumuueckoe paBHOBecue (2 yaca)..

3.5 KoncyabTanuu

Ipynnoevie koncyremayuu no paszoeaam oucyuniunsl (I°'K)

1. OOGcyxnenue marepualoB mo keiicam pasnena "OcHoBHblE 3akOHBI XUMUHU. CTpoeHue
BELIECTBA. OJIEKTPOHHOE CTpOE€HHE aToMoB. llepuonnueckass cucTeMa 3JIEMEHTOB.
XuMHuecKas CBs3b."

2. OOcyxkaeHHe MarepualioB 1Mo Keiicam pasznena "OOmme 3aKOHOMEPHOCTH XHUMHYCCKHX
npoueccoB. OCHOBBI XUMHYECKON TepMOAUHAMUKH. OCHOBBI XUMHUECKON KUHETHKH."

3. OOcyxaeHnue marepuaysioB Mo Kekcam pasnena "PactBopbl. BomopomHsiii moka3zaTelb
cpeast pH."

4. OOcyxIeHHe MarepuajoB M0 KedcaMm paszena "DJIEKTPOXUMUUYECKHE TPOIECCHI.
XUMUYecKrue UCTOYHUKH TOKa. DnekTponu3. Koppo3us MeTannos u 3amuTa oT KOppo3uH."

3.6 TemaTnka 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
JTUCIUIUTUHBI (B

OueHo4HOE CPesCTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHHUS MO TUCIUILINHE Kongt
COOTBETCTBUHU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB 1.3.1)
1[2[3]4
3HaTh:
KJIaCCU(UKALIMIO U CBOMCTBA XUMUYECKHX AJIEMEHTOB U UX COCAMHEHUI, KounTponbhas
B3aUMOCBSI3b CTPOCHHUS U CBOWCTB BEIIIECTB; N-7onk-3 + paboTa/DIEKTPOHHOE CTPOCHUE
aToMOB. XMMHYECKas CBA3b
OCHOBHbIE KUHETUYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU ITPOLIECCOB, TPUHIIMIIBI KonrponsHas pabora/Xummueckas
KHMHETUYECKUX PACUETOB; WJ-7onk-3 + TEPMOJUHAMUKA, paBHOBECHE,
KMHETHKA
OCHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB KOPPO3IUU METAUIOB U 3AIUTHI KonTponbhas
KOHCTPYKILMOHHBIX MaT€pUajioB OT KOPPO3HH; N-7onk-3 + | pabora/['anpBaHMYECKUI FIIEMEHT.
Onekrponns. Koppo3us Meramios
OCHOBHBIE 3aKOHBI 1 3aKOHOMEPHOCTH 001l XUMHUU U METOJIbI 00pabOTKU KonTponbhas
AKCIIEPUMEHTAIIbHBIX JIaHHBIX; N-7ork-3 + paboTa/DNeKTPOHHOE CTPOCHHE
aTOMOB. XMMUYECKas CBSI3b
OCHOBHBIE XapaKTEPUCTUKU OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CUCTEM, KonTponbHas
KJIaCCU(UKALIUIO SJIEKTPOXUMHUYECKUX CUCTEM, UX MPAKTUUYECKOEe N-7ork-3 + | pabota/I'anpbBaHUYECKUI FI€MEHT.
HCIIOJIb30BAaHUE; Onekrponn3. Kopposus meranion
MCTOYHUKH Hay4HO-y4eOHOU MH(popmMarun (yueOHUKHU, CIPAaBOYHUKH, Oa3bl KonTponbHas
JTAHHBIX ) IO U3YYEHHBIM pa3JieiaM IUCIHUILIUHBL; N-7onk-3 + paboTa/DNEKTPOHHOE CTPOCHHE
aTOMOB. XMMHYECKas CBA3b
oO01ire 3aKOHOMEPHOCTH XUMUYECKUX SIBJIEHUH U MPOLIECCOB, OCHOBBI KonTponbhas padota/Xummuueckas
XUMHUYECKON TEPMOJNHAMUKH, IPUHLIUIIBI TEPMOJUHAMUYECKUX PACUETOB; NJ-7onk-3 + TEPMOJMHAMHKA, PABHOBECHE,
KMHETHKa
OCHOBBI TEXHUKH 0€3011aCHOCTH U MPaBUjIa MIPOBEICHUS IKCIIEPHUMEHTA B KonTponbHas
XUMHUYECKOH J1abopaTopHH. N-7onk-3 + | pabora/['anpBaHUYECKUI 2JIEMEHT.
Onexrponus. Kopposust Meranios
CBOMCTBA PaCTBOPOB U X OCHOBHBIC XapaKTEPUCTHKHU, MeTOIbI onpeneneHust | MJI-7omnk-3 + Kontponbnas pabora/PacTBopsl
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1 OCHKH 3TUX XapPaKTCPUCTHUK;

AIEKTPOaUTOB. BomopoaHsiit
IoKa3aTellb

YMmern:

JIEMOHCTPHPOBATH 0a30BbIC 3HAHUS B 00JIACTH XUMUU, BHISIBIIST
XUMHUYECKYIO CYITHOCTb MPOOJIeM, BO3HUKAIOIIUX B X0/1€ TPodecCuoHaNbHOM
NEeSATEIbHOCTH; MPUMEHSTH AJI UX Pa3pelICHUs] OCHOBHbIE 3aKOHbI

Konrponsnas pabora/Xummuueckas
TEepMOJMHAMHKA, PAaBHOBECHE,
KUHETHKA

€CTECTBO3HAHUS, METO/Ibl TEOPETUYECKOTO U IKCIEPUMEHTAIBHOIO WJL-Tonca

HCCIIEIOBaHMsI, CAMOCTOSTENIBHO, IOMOJIHATh U CUCTEMAaTU3UPOBATh

IpUOOpETEHHbIE 3HAHUS 10 JUCLUILINHE;

obecrieunBaTh COOIIIOICHIE TPABUI TEXHUKH O€30IaCHOCTH, HCIIOJIb30BATh Konrtponsnas padora/PacTBopsl
IIPUEMBI IEPBOI MOMOIIIM, METO/IbI 3ALUTHI B YCIOBHSIX YpEe3BbIYAHbBIX N-7orx-3 3JIEKTPOIUTOB. BogopoaHslii
CUTYallHi; MOKAa3aTellb

MIPOBOJIUTH XUMHUYECKHI SKCIIEPUMEHT 10 33JJaHHON METOIHKE, 00pabOTKy U Konrponsnas padora/PacTBopsl
aHaJIM3 MOJTYYEHHBIX PE3YyJIbTATOB C IPUBJICUYCHUEM COOTBETCTBYIOLIETO NJ-7ork-3 AJIEKTPOIUTOB. BogopoaHslii
MaTEMaTHYECKOI'0 annapara; 110Ka3aTeb

OCYLLECTBIIATh MIOUCK, XpaHEHHE, 00pabOTKy U aHaIU3 UH(POPMaLIUH U3 KonrposnbHas

Pa3IMYHBIX UCTOYHUKOB U 0a3 JaHHBIX IO U3YUYEHHBIM pa3jenam WT-7onis pabota/l"aTpBaHUYECKHI IJICMEHT.
JTMCLUIUIMHBL, IPEICTaBIATh €€ B TpeOyeMoM dopmarte ¢ UCIOIb30BaHUEM ' Onexrponus. Kopposus Meranios
WH(OPMAIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA,

obecreunBaTh COOJIIOJICHHE HKOJIOTUYECKOM O€30MacCHOCTH Ha MPOU3BO/ICTBE Konrtponsnas pabora/Xumuueckas
Y TUTAHUPOBATH DKO3AITUTHBIE MEPOTIPUSATHS 1 MEPOTIPHUSATHS IO SHEPTO- U N-7onk-3 TEpMOJMHAMHKa, paBHOBECHE,

pecypcocOepexeHHIO Ha TPOU3BOICTBE.

KHMHCTHKA

14




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. PactBopsI 25ekTponuToB. Bomopoausiil mokasarens (KonTpoasHas padora)
3. Xumudeckasi TepMOJIMHAMUKA, paBHOBecue, kuHeTrnka (KoHTponpHas padora)
4. DJIEKTPOHHOE CTPOCHHE aTOMOB. XuMuueckas cBsi3b (KoHTponbsHas padota)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Ixsamen (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM C [losnokeHuem o OayIlbHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

Ipumeuanue: OLieHOYHBIC MAaTEPUAIIBI TTO TUCIUIUIMHE MPUBEICHBI B (DOHIE OLIEHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Koposun H. B., Kynemos H. B., 'onuapyk O. H., Kambrmosa B. K., Jlanckas U. 1., MscaukoBa
H. B., Ocuna M. A., Ypuc E. ., SAmrynos H. A.- "O6mas xumus. Teopus u 3agaun”, (5-e u3z.,
ctep.), U3narenscrBo: "Jlanw", Cankt-IlerepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949;

2. Koposun, H. B. O0miast xumus : yd4eOHUK JUIsl By30B 10 TEXHUYECKUM Harpasienusm / H. B.
KoposuH. — 14-e u3n. nepepad. — M. : Akanemus, 2013. — 496 c. — (Bricuiee nmpogeccruonansHoe
obpa3oBanue. bakamaBpuar). — ISBN 978-5-7695-9864-7.;

3. Koposun, H. B. O0mas xumusi. JlabopatopHslit npakTikyM : yue6Hoe nocobue / H. B. Koposus,
B. K. Kambimiosa, E. f. Yapuc ; o6m. pen. H. B. Koposun. — M. : KnoPyc, 2015. —336 c. —
(bakanaspuar). — ISBN 978-5-406-04140-6.;

4. O6mas xumus. Teopus u 3amaun : yueOHoe nocodue / pen. H. B. Koposun, H. B. Kynemos. — 2-
e u3., crep. — Cankr-IlerepOypr : Jlanp, 2017. — 492 c. — (YueOHukHU /11g By30B. CrieriuanbHas
muteparypa). — ISBN 978-5-8114-1736-0..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(h)UCHBIX MPOrpam;

3. Windows / OnepannonHas cucrema cemeiictpa Linux;

4. Buneoxondepenuuu (Maitun, Coepmxas, BK u mp).
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

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

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za gaunbix Scopus - http://www.scopus.com
6. ZKypnaax 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 PO -
https://rosmintrud.ru/opendata
10. ba3a oTKPBITHIX JaHHBIX MPO(ecCHOHAJIBHBIX CTaHAAPTOB MUHNCTEPCTBA TPYAA U
conuaabHoii 3aumThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. Ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus Pd -

http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeleHus

Homep aynuropun,
HAHUMEHOBAHME

OcHameHnue

Y4eOHbIC ayAUTOPHH IS
MIPOBEICHUS JICKITMOHHBIX
3aHATUI U TEKYIIETO

K-120, MamuHHEIH

3an MBI

cepBep, KOHIUIUOHED

KOHTPOJIS
Y4eOHbIe ayIUTOPUU AJIS A-114, Yuebnas CTOJI, CTYJI, Kad, T0CKa MapKepHas,
MIPOBEACHUS nabopaTopus obopyoBaHnue yueOHOe, TeXHIUYECKas
MIPAKTUYECKUX 3aHATHH, «MexaHuKa 1 anmnaparypa, KOMIbIOTEp NepCOHATbHBIH,
KP u KII MOJIEKYJIIpHAst IIPUHTEDP, HHBEHTAPh CIELUAIN3NPOBAHHBIN,
¢buzukay» CTEH] JJAOOPaTOPHBII
VY4eOHble ayAUTOpUH IS A-413/2, CTOJI MIPEIoiaBatTes, CTyJI, MKad 1
MIPOBECHUS JlaGopatopus kad. XpaHeHUs UHBEHTapsl, J0CKa MeJoBas,
71a00paTOPHBIX 3aHATUN "Xul9" o0opynoBaHue s SKCIEPEMEHTOB, Y4eOHO-

HarJsiIHOE mocooure

VY4eOHble ayAUTOpUH IS

A-402, Yuebnas

napra, CTyJj, JO0CKa MCJIOBas, KOJIOHKH

MIPOBEICHUS ayIuTOpUs 3BYKOBBIE, MYIbTUMEIUHHBIN IPOEKTOD,
MTPOMEKYTOIHON JI0CKa MapKepHasi, KOMITBIOTEp
aTTeCTalluU MEPCOHANBHBIN, KOHTUITMOHED
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENILHON Jlexmonnas MMUCbMEHHBIN, BEIIAIKA JII ONEKIbI,
paboTHI ayTUTOpUS KOMITBIOTEPHASI CETh C BBIXOJIOM B MIHTEpHET,

KOMIIBIOTEP NEPCOHANBHBIN, IPUHTED,
KOHJIUIIMOHED

ITomentenus mis
KOHCYJIbTHPOBAHHMS

A-413/7, Kabuner
COTPYIHUKOB Kad.
"Xud9"

Kpecio pabouee, pabodyee MECTO COTPYAHHKA,
CTOJI, CTYJ, mKad, mKad 1 JOKyMEHTOB,
CTOJI MUCbMEHHBIH, KOMITBIOTEPHASI CETh C

BBIX0JIOM B IHTEpHET, KOMITBIOTED
MIEPCOHAJIBLHBIN, TPUHTEP, KOHTUITHOHEP

ITomemenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOro UHBEHTaps

A-025, KnamoBka
71a00paTOpPHOTO
000pyTOBaHUS

cTesuiax, o0opyaoBaHue
CHEINaTN3UPOBAHHOE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

XUMHUASA

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
KM-1 DnexkTpoHHOE CTpOCHHE aTOMOB. XuMuueckas cBs3b (KoHTponbsHas padoTa)

KM-2 Xwumudeckas TepMOJUHAMUKA, paBHOBecHe, kuHeTnka (KoHnTponbHas padbota)

KM-3 PactBopsI 25tekTpoauToB. Bomgopoausiit mokasarens (KonTponsHas padbora)

KM-4 TanpBanuveckuii anement. Jnextponu3. Kopposus meramioB (KoHTponsHas padora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

HNunexc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paznena AT et Henens 4 8 12 16
KM:

OcHoBHbIE 3aKOHBI XUMUHU. CTPOCHHE BEILIECTBA.
1 DNeKTpoHHOE cTpoeHue aToMoB. [lepuoanueckas cucrema
AJIEMEHTOB. XMMHUYECKasl CBS3b.

OcHoBHbI€ 3aKOHBI XUMUH. CTpOCHHE BELIECTBA.
11 DneKTpoHHOE cTpoeHue aToMoB. [lepuonuyeckas cucrema +
3JIEMEHTOB. XUMUYECKas CBS3b.

OO011re 3aKOHOMEPHOCTH XMMHUECKUX Mpo1ieccoB. OCHOBbI

2 XUMHUYECKON TEPMOJAUHAMUKH. OCHOBBI XMMHUECKON
KUHETUKU.
OO111e 3aKOHOMEPHOCTH XMMUYECKHX MpolieccoB. OCHOBBI
2.1 XUMHUYECKON TepMOJAUHAMUKH. OCHOBBI XMMHUYECKOMN +
KHHETHUKH.
3 PactBopsl. BonopoaHsiil nokasareins cpeast pH.
3.1 PactBopsl. Bonopoansiil nokasareins cpeast pH. +

3HeKTpOXI/IMI/I‘leCKI/Ie ITPOLCCChI. XHUMHYECKHE UCTOUYHUKHU

4 ToKa. DnekTponun3. Kopposust MeTayiioB u 3anuTa ot
KOPPO3HHU.
DIIEKTPOXUMUYECKHUE MTPOIECCHl. XUMHUYECKHE UCTOYHUKHI
4.1 ToKa. DnekTponu3. Koppo3us MeTanioB u 3ammura oT +
KOPPO3HH.

Bec KM, %: | 23 30 22 25
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