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
HaumenoBanue o0pa3oBare/ibHOI NPOrpaMMbl: JHEPreTUKA NpeNPUITHA U BOJOPOAHbIE TEXHOJIOTUH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI

XUMMUA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.16

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;
4 cemecTp - 5;
BCero - 8

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

Jexknun

3 cemecTp - 16 yacos;
4 cemectp - 32 yaca;
Bcero - 48 yaca

IIpakTnyeckue 3aHATHSA

3 cemecTp - 16 yacos;
4 cemectp - 32 yaca;
Bcero - 48 yaca

JlaGopaTopHble pa6oThI

3 cemecTp - 16 yacos;
4 cemectp - 16 yacos;
Bcero - 32 yaca

Koncynbranumn

4 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

3 cemecTp - 59,7 yaca;
4 cemectp - 97,5 yaca;
Bcero - 157,2 yaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
KonTpoJuabHas pa6ora

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

3ayer c oneHKOM
IK3aMeH

3 cemectp - 0,3 yaca;
4 cemectp - 0,5 yaca;
Bcero - 0,8 yaca

Mocksa 2026
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1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Hear ocBOeHUS] AMCHUIUIMHBI. W3Y4YeHHE OOIIMX 3aKOHOB W MPHHIWINOB XUMHH IS
MOCJICAYIOIICTO MX HCIIOJIB30BaHHA IMPH OCBOCHHUU MCKIPCAMCTHBIX AUCHUIINIMH W CIICHKYPCOB W IJIA
NPUHATHS 000CHOBAaHHBIX PEHICHUH B TIPO(ECCUOHATBHON NS TETLHOCTH. .
3agaum TUCHUNIHHBI
- OCBOCHHME OCHOBHBIX 3aKOHOB U TIPUHIIMIIOB XUMHUH U OBJIQJICHUE OCHOBAMH PacueTOB Ha UX
Oase;
- YCBOCHHE KJIacCU(UKAIMU XUMHUYECKUX DJIEMEHTOB, UX COCTMHCHUN M B3aMMOCBSI3U CBOMCTB U
CTPOCHUS BCUICCTB;
- OCBOEHHE OOIIMX 3aKOHOMEPHOCTEH XMMHUYECKHX SIBJICHUH M TIPOIIECCOB, OBJIAJICHUE OCHOBAMU
pacdeToB Ha Ux 0a3e U yMEHHEM JIenaTh 0000IIEeHUs MUPOBO33PEHYECKOTO XapaKTepa;
- YCBOGHHE POJIM XMMHUH B PEIICHUH COBPEMEHHBIX TPOPECCHOHATBHBIX U O0IIEUEITOBEYECKUX
npooIieM;
- OBJIQJICHUE YMEHHEM BBITIOJIHEHHSI JJA00paTOPHBIX padOT, MPOBEACHHUS KOJUIEKTUBHBIX
HCCIICIOBAHUIA;
- OBJIQJICHUE YMEHHEM IPUMEHEHHS HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH TPU
HN3YUCHUHN JUCHUIIJIMHBI U UX UCIIOJIb30BAHUA B HpO(beCCHOHaHBHOI;'I NCATCIIBHOCTH.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMNHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIEeTeHIIUI

KOI[ U HAMMECHOBaHUE KOI[ U HAMMEHOBaHUE 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leHI/lﬂ
KOMIIETCHIIUHN HHAUKATOPA TOCTUKCHUS
KOMIIETCHIIUHN
OIIK-3 CnocobeH U1-7onk-3 JleMoHCTpUpYyET 3HATh:
MIPUMEHSTh MMOHUMaHHE XUMHYECKUX - HCTOYHHKH HAYYHO-y4IeOHOI
COOTBETCTBYIOIMI (PU3HMKO- | IPOLIECCOB uHpopmanuu (y4eOHUKH, CIIPABOYHHKH,
MaTeMaTUYECKHI ammapar, 0a3bl JAHHBIX ) 110 U3YYEHHBIM pa3jieam
METO/IbI aHAJIN3a U JMCLATUTHHBL
MOJIETMPOBAHHS, - CBOMCTBA pacTBOPOB U UX OCHOBHBIE
TEOPETUYECKOTO U XapaKTePUCTHKHU, METO/IbI OMIPE/ICTICHUS U
SKCIEPUMEHTAIBLHOTO OIICHKH 3THUX XapPaKTEPUCTHUK;;
WCCIIEIOBAHMS TIPH - KJ1acCU(UKAIIMIO U CBOMCTBA
peleHun XHMHUYECKHX AJIEMCHTOB M X COCIMHCHUH,
poeCCHOHANBHBIX 3a1a4 B3aMMOCBS3b CTPOCHHUSI U CBOICTB
BEIIIECTB;;

- OCHOBBI TEXHUKHU 0€30IaCHOCTHU U
IIpaBHJIa IPOBEJCHUS SKCIIEPUMEHTA B
XMUMHYECKOH J1ab0paTopHH.;

- OCHOBHbIE KHHETHYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH NPOLIECCOB, IPUHIUIIBI
KMHETUYECKUX PacueToB;;

- OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH
o011eil XuMUU 1 METO/1bI 00pabOTKHU
HKCIEPUMEHTANIbHBIX JIaHHBIX;;

- OCHOBHBIE 3aKOHOMEPHOCTH IPOLIECCOB
KOPPO3HMU METAJUIOB U 3aIUTHI
KOHCTPYKIIMOHHBIX MaTE€PHAIOB OT
KOppO3HUH;;

- 001111Me 3aKOHOMEPHOCTH XUMHUECKUX
SBJICHUH U NIPOLIECCOB, OCHOBBI
XUMHYECKON TePMOTMHAMUKH, TIPUHITHITEI
TEPMOJIMHAMHYECKUX PACUYETOB;;
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

- OCHOBHBIC XapaKTCPUCTUKHU
OKHCIIUTCIBHO-BOCCTAaHOBHUTCIIbHBIX
CHCTEM, KJ'IaCCI/I(i)I/IKaHI/II-O
SJICKTPOXUMHYCCKUX CUCTCM, UX
IMPAKTUYCCKOC HUCITIOJIB30BAHUC,.

YMETh:

- OCYIIECTBIIATH MTOUCK, XPAaHCHHE,
00paboTKy 1 aHaIU3 HHPOPMALIHH U3
Pa3IMYHBIX UCTOYHUKOB U 0a3 JaHHBIX 11O
W3YUYEHHBIM pa3jiesiaM TUCIHUILIHHEI,
MIPEJICTABIISTH €€ B TpeOyemMoM opMate ¢
UCTIOJIb30BaHUEM HH(OPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTU;;
- obecnieunBaTh COOJIOICHHE
9KOJIOTHYECKOM 0€30IacHOCTH Ha
MIPOU3BOJICTBE U TUIAHUPOBATH
9KO3alIUTHBIE MEPOTIPUATHUS U
MEPOTPUSTHSI [IO0 SHEPTO- U
pecypcocOepexeHUI0 Ha IPOU3BOJICTBE.;

- obecrieuynBaTh COOIOICHUE TTPABHIT
TEXHHUKHU 0€3011aCHOCTH, MCIIOIh30BATh
MIPUEMBI TIEPBO# TOMOIIIN, METOIbI
3aITUTHI B YCIOBHSX YPE3BBIYANHBIX
CUTYaLH;;

- IEMOHCTPHUPOBATH 0a30BbIC 3HAHUS B
007acTH XUMUH, BBISBISTH XUMUYECKYIO
CYIITHOCTB TTPOOJIeM, BO3HUKAIOIINX B XOJIC
npodeccuoHaNbHON e TENbHOCTH;
MIPUMEHSITH JUTSl UX Pa3pelIeHus] OCHOBHBIE
3aKOHBI €CTeCTBO3HAHUS, METO/IbI
TEOPETUIECKOTO U IKCIIEPHUMEHTAIHLHOTO
MCCJIETOBAHMSI, CAMOCTOSITENBHO,
MIOTIOJTHSATH U CUCTEMATH3UPOBAThH
MPUOOPETEHHBIE 3HAHUS IO TUCIUTUINHE;;
- POBOJIUTH XUMUIECCKHUH IKCIICPUMEHT I10
3aJJaHHOM MeTo/IuKe, 00pabOTKy U aHAIH3
MOJTYYEHHBIX PE3yIbTaTOB C
MIPHUBJICYCHHEM COOTBETCTBYIOIIETO
MaTEeMaTHYECKOTO armapara;.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

13.03.01 TennosHepreTuka W TEMJIOTEXHUKA,

OakanaBpuar.

K OCHOBHOM mpodeccHOHaIbHON 00pa30oBaTeIbHON MpOrpaMMe
DHepreTuka MPeanpusITHii U BoaopoaHble TexHonoruu (nanee — OIIOII), mampaBieHHs] MOATOTOBKH

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

YpOBEHb 00pa3oBaHUs: BBICIIEE OOpa3oOBaHHUE -




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

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

PesynbTarel 00yueHus1, MOTYYCHHBIC TIPU OCBOCHUU JUCIUTLIINHBI, HEOOXOAUMEBI TIPU BHITIOTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 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 30 3 5 5 5 - - - - - 15 - 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 30 5 5 5 - - - - - 15 - 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.
XuMmu4eckas CBs3b." MOArOTOBKA K
BBIMOJIHEHHIO 33 JaHHI HA TPAKTHYCCKUX
3AHATUAX

IIoozomoeKka K ayoumopHsim 3aHAmMusaM:
[IpopaboTka JIEeKIIH, BEITOTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoeka K nabopamopnoii pabome: J1iist
BEITIOJTHEHUS 3aJaHUI TI0 JTaAO0OpaToOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4u BBHITIOJHEHUS JTA00PpaTOPHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "OcHOBHBIE 3aKOHBI XUMHUH. CTpoeHHe
BEIIECTBA. DJIEKTPOHHOE CTPOCHHUE aTOMOB.
Iepromudeckas cUCTEMa JIEMEHTOB.
XuMudeckas CBsI3b." MaTepuaiy.




Iloozomoeka pacuemmusix 3ad0anuii: 3anaHus
OpPUCHTUPOBAHBI HA PEIICHUS MUHHU3a1a4 110
pazneny "OcHOBHBIE 3aKOHBI XuMuu. CTpoeHHe
BeIIeCTBa. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[lepromudeckast cucTeMa IEMEHTOB.
Xumuaeckas cBs3b.". CTyAeHTH HEOOXOIMMO
MTOBTOPUTH TEOPETHICCKII MaTepHal,
pa3o0pats mpuUMepHI PEIICHU aHATIOTHIHBIX
3a7ad. MPOBECTH PACUETHI IT0 BaAPHAHTY 3aTaHUs
U CJeNaTh BLIBOAEL. B KauecTBe 3agaHus
HCTIONB3YIOTCS CICIYIONIUE YIPAKHCHUS:
H3yuenue mamepuanog 1umepamypHsix
UCHOUHUKOB:

[1], cTp.7-76:
[3], ctp. 10-101.
[4], cTp.6-122.

Oo6mme
3aKOHOMEPHOCTH
XUMHYECKUX
nporieccoB. OCHOBHI
XHUMHAYECKOH
TEPMOJIMHAMUKH.

33

15

2.1

OOmume
3aKOHOMEPHOCTH
XUMHUYCCKUX
nporeccoB. OCHOBBI
XUMHYECKOH
TepMOZ[I/IHaMI/IKI/I.

33

15

Iloozomoeka pacuemmnvix 3ad0anuii: 3agaHnus
OpHEHTHPOBAHBI Ha PEIICHNS MIUHU3a1a4 110
paszgeny "OOImue 3aKOHOMEPHOCTH XUMUIECKUX
npoueccoB. OCHOBBI XUMHUECKON
TepMoarHAMHKH. OCHOBBI XUMUYECKOM
KkuHETUKH.". CTYJI€HTBl HEOOX0JUMO TTOBTOPHUTH
TEOPETUYECKUI MaTepuall, pa3o0paTh IPUMEPHI
pelIeHNs aHATOTHYHBIX 3aJ1a4. TPOBECTH
pacyeTsl Mo BapHaHTy 3a/IaHUs U C/IeNaTh
BBIBOJIBI. B KadecTBe 3aaHUS HCTIONB3YOTCS
CIIeIYIONINE YIPaXXKHEHUSI:

Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"O01mue 3aKOHOMEPHOCTH XUMHYECKUX
nporeccoB. OCHOBBI XUMUUECKON
TepMoIuHAaMUKU. OCHOBBI XUMUYECKOM
KAHETHKH."

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
paznerne "OO0Imue 3aKOHOMEPHOCTH XUMHYECKUX
npoueccoB. OCHOBBI XUMHYECKOH
TepMoarHAMHUKH. OCHOBBI XUMHUYECKOH
KHHETHKH." MaTepray.

Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTtepuana mo paszaeny "Oomuue
3aKOHOMEPHOCTH XUMHYECKUX MPOIIECCOB.
OCHOBBI XUMAYECKOH TePMOIUHAMUKH.
OCHOBBI XUMHUYECKON KHHETUKH." MOJTOTOBKA K
BBIITIOJIHCHUIO 33]13HHI>1 Ha MPAaKTUYCCKUX
3aHATUAX

H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:

[1], eTp.90-107
[3], cTp.105-181.
[4], cTp.124—213.

3 OCHOBBI XMMHYECKO# 27 12
KWUHETHKH.

3.1 OCHOBBI XMMHYECKO# 27 12
KWUHETHKH.

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "OCHOBBI XUMUYECKOW KHHETHUKH. "
Marepuany.

IIoozomoeKka K ayOumopHsim 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoexa Kk KOHmMPOIbHOUL pabome:
Uzyduenne maTepuanos mo paszuery OCHOBEI
XMMHYECKON KMHETUKH. U ITOATOTOBKA K
KOHTPOJILHOM paboTte

IloozomosKka K npakmuuecKum 3aHamusim:
Nzyyenne marepuana no pazaeny "OCHOBBI
XAMHWYECKON KHHETHUKA." TIOATOTOBKA K
BBIMOJIHEHHIO 33 JaHUi Ha TPAKTHICCKUX
3aHATHAX

IlIposedenue 3xcnepumenma: Pabora
BBIMOJIHACTCS 110 HHANBUAYAIbHOMY 3aIaHHIO.
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JIis mpoBeieHusI UCCIICOBAHUS IPUMEHSICTCS
cienyromiee 000opyI0BaHUE:
Camocmoamenbhoe uyuenue
meopemuyeckozo mamepuana: VI3yaenne
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry
"OCHOBBI XUMHYECKON KMHETHKU."
Tloozomoexa pacuemnvix 3a0anuii: 3a1aHus
OpMEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
paszeny "OCHOBBI XUMHYECKONH KHHETHKH.".
CryneHThl HeOOXOAMMO MOBTOPHUTH
TEOPETUYECKUI MaTepuall, pa3o0paTh IPUMEPHI
pelIeHNs aHATIOTHYHBIX 3aJ1a4. IPOBECTH
pacyeTsl o BapHaHTy 3a/IaHUs U CIeNaTh
BBIBOJIBI. B KauecTBe 3ajaHUS HCTIONB3YIOTCS
CIeNYIONINE YIPaXKHEHUSI:

H3yuenue mamepuanoe 1umepamypHslix
UCMOUHUKOG:

[1], cTp.190-217:
[3], ctp.184-226.
[4], cTp.272 -334.

3adeT ¢ OLEHKOMI 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 16 16 16 0.3 42 17.7
Hroro 3a cemecTp 108.0 16 16 16 0.3 59.7
4 PacTBOpSI. 50 11 6 11 - 22 - Iloozomoeka pacuenmnvix 3adanuii: 3a1aHus
Bonopoansiit OPUEHTUPOBAHBI HA PEILICHUS MUHU3aAa4 110
rokaszaresb cpenbl pH. pasneny "PactBopsl. BomopoaHblil mokazarens
4.1 PactBOpBL 50 11 6 11 - 22 - cpenbl pH.". CTyneHTsI HEOOXO0AUMO MTOBTOPUTH
Bonopoansrit TEOPETHUYECCKUIA MaTepHa, pa3o0dpaTh MPUMEPHI

nokasaTenb cpeabl pH.

peLIeHUs aHaJIOTUYHBIX 331a4. IPOBECTH
pacdeTsl 110 BapHaHTy 33aHUsI U CAEIaTh
BBIBOJIBI. B kauecTBe 3a/jaHNs HCIIOJIB3YIOTCS
CleIyoUNe yIPaKHEHHUS:
Camocmoamensvroe usyuenue
meopemuuecko20 mamepuana: Vzyuenue
JIOMOJTHUTENBHOTO MaTepHaia o pas3zeiny
"PacTBOpEI. BomopoaHsIii mokas3atenb Cpezsl
pH'IV

Iodzomoeka K ayoumopHvim 3aHAmuam:
ITpopaboTka JIEKIINH, BEITOJHEHHE U
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MOJITOTOBKA K 3aluTe J1a0. paboThI
Ilodzomoeka K nadopamopnoit padome: Jlns
BBITTOJTHEHUS 33JJaHUH TI0 JIA00OPaTOPHOU padboTe
HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[auH BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszene "PactBopbl. BomopomHbIil moka3aTens
cpens! pH." maTepuay.
H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:

[1], cTp.190-217:

[3], cTp.184-226.

[4], .272 -334.

DNEKTPOXUMHUUECKHE
MPOIIECCHI.
XuMuyeckue
HCTOYHHKH TOKA.
Onextpoaus. Kopposus
METAJUIOB M 3aIUTa OT
KOPPO3HH.

50

11

11

22

5.1

DNEeKTPOXUMHUUYECKHE
MIPOIIECCHI.
Xumuueckue
HUCTOYHHKHU TOKA.
Onextpoinus. Kopposus
METaJUIOB M 3aIUTa OT
KOPPO3HH.

50

11

11

22

Ilo0zomogKa K npaKmu4ecKum 3aHAMUAM:
W3yueHnne marepuana no pasueny
"DIIEKTPOXUMHYECKHE MTPOLIECCHl. XUMUUECKHE
HCTOYHMKH TOKa. Dnektponns. Kopposus
METAIJIOB | 3aIlUTa OT KOPPO3UH." MOATOTOBKA
K BBITIOJTHECHHIO 33/IaHUH HA MMPAKTHYECKUX
3aHATHAX

Iloozomoeka Kk nadopamopnoii pavome: Jns
BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHOI paboThI, a
TaK K€ U3YYUTH BOIIPOCHI BAPUAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
pazzene "DAeKTPOXUMHUYECKUE TPOLIECCHI.
XUMHUYECKNE NCTOYHUKH TOKA. DIEKTPOIIH3.
Koppo3us meTainios u 3amuTa OT KOppo3uu."
Marepuay.

Ilod20mogKa K ayOumopHvim 3aHAMUAM:
ITpopaboTka JeKunH, BBIOJIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"DIEKTPOXUMHYIECKHE MPOIECChl. XMMUIECKHE
HMCTOYHUKHU TOKa. DyekTponu3. Kopposus
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METaJJIOB U 3alluTa OT KOppo3uu."
Iloozomogxa pacuenmnvix 3a0anuii: 3aiaHus
OpPHEHTHPOBAHBI Ha PEIICHHU MUHU3a/1a4 110
paszeny "DIeKTPOXUMIYECKUE MTPOIECCHI.
XMMHYEeCKUEe UCTOUHUKH TOKA. DIEKTPOIIHU3.
Koppo3us MeTamnos u 3amuTa OT KOppo3um.".
CryneHTsl HeOOXOANMO ITOBTOPHUTH
TEOPETUYECKUI MaTepHall, pa3o0parh MPUMEpHI
peLICHNS aHATIOTHYHBIX 3a/1a4. IPOBECTH
pacdeTsl 110 BapHaHTy 331aHusI U CIeJaTh
BBIBOJIBI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
CIIeIYIOLIHE YIPAXKHEHUS:

H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:

[1], cTp.258-293:
[2], Ctp 100-540
[3], cTp.227-298.
[4], cTp.336-423.

6 CrienianbHbIe pa3eitsl 44 10 10 20
XUMHH.

6.1 CrienanbHbIe pa3aeisl 44 10 10 20
XUMHH.

Iloozomoeka K mekyuwiemy KOHMpPOIo:
[ToBTOpeHne MaTepHuana 1mo pa3naey
"CrneunanbHble pa3aenabl XUMUM."

Iloozomoeka Kk nadopamopnoii pavome: Jns
BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
HEO0XOIUMO NPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ1a4y BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "CnenualibHble pa3aenbl XuMuu."
MaTepHuainy.

Tloozomosxka K ayoumopHvim 3auamuam:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Iloozomoska K KOHMPOLHOU pabome:
W3yueHune matepualnoB 1o pazaeny
CrieraabHble pa3zesibl XMMHUH. U TOATOTOBKA K
KOHTPOJBHOI paboTe

Iloozomoeka K npaKmuyecKum 3aHAmuIm:
N3yueHnue marepuana o pasaeny
"CrenianbpHbIe Pa3aebl XUMHH." TIOJrOTOBKA K
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BBITOJTHCHUIO 33JJaHHUI HA MTPAKTHYCCKUX
3aHATHAX

IIpogedenue yxcnepumenma: Pabora
BEITIOJTHACTCS IO MHAWBUAAYAIEHOMY 3aIaHHIO.
Jlns mpoBeieHusI CCIIeTOBaHIS IPUMEHSICTCS
cienyromiee 00opyIoBaHHUE:

Tloozomoexa pacuemnvix 3a0anuii: 3a1aHus
OpMEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
paszeny "CriennanbHble pa3ensl XUMUN.".
CryneHTbl HeOOXOAMMO MMOBTOPUTH
TEOPETHYCCKHI MaTepHa, pa3oopaTh MPUMEPHI
pemeHI/m AHAJIOI'NMYHbBIX 3a1a4. HpOBeCTI/I
pacqubl 110 BapI/IaHTy 3aJaHUS U COCJIaTh
BBIBOJIbI. B KauecTBe 3aaHuUs HCIOJIb3YIOTCS
CIeNYIONINE YIPaXKHEHUSI:

H3yuenue mamepuanoe 1umepamypHslix
UCMOUHUKOG:

[2], 1-100
[3], c1p.373-440, 343-350
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 32 0.5 64 335
Hroro 3a cemecTp 180.0 32 16 32 2 - 0.5 97.5
UTOro 288.0 - 48 32 48 2 - 0.8 157.2

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBuIyanbHble KOHCYIBTAIUMK 110 KYPCOBBIM IpoekTaM/padotam; I'K- rpymnoBsie KOHCYIbTallUU TO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymumii koHTposb; [TA — npomexyTrouHas

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

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

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. 061/14146 SAKOHOMEPHOCIMU XUMUYECKUX NPOoUECCcos. OcHo8bl Xumuyeckou mepMOOMHClMMKM.

2.1. O0uime 3aKOHOMEPHOCTH XUMUYECKUX ITpoLeccoB. OCHOBbI XUMUYECKON TEPMOJAMHAMUKH.

OHepreTuka XUMHUYECKMX mpoueccoB. (OCHOBHBIE TMOHATUS UM 3aKOHBl XHMHUYECKOM
TEPMOJUHAMHUKU. OHTAJBIUS CUCTEMbl U €€ MU3MEHEHHUs. DHTAJIbIIMU OOpa30BaHUS U CTOpaHUs
BeulecTB. TepMoxumuueckue ypaBHeHMs. CTaHIApTHOE COCTOSHUE BEIIECTB. OHTAJIbIIUA
xuMuuyeckux peaknuil. 3akoH ['ecca. YpaBaenue Kupxrodda. Tepmoxumudeckue pacyeTsl.
OHTpoNUs XUMHUYECKHX mpoueccoB. CTaHIapTHas SHTPOIUS BELIECTB. 3aBUCUMOCTb SHTPOINU
peakuuu OT TemrepaTyphl. 3aKOH TEPMOJAMHAMUKH JJIS1 U30JIMPOBAHHBIX CUCTEM. DHTAJIBIUHHBIA U
SHTPONMUIHBIN (akTOpbl B M300apHO-U30TEPMHUUECKUX Mpoleccax. Heprus [mbG6ca m sHeprus
['enpMrosibia XuMU4eCKUX peakiuil. OmnpeneneHue yciaoBUil caMONPOU3BOIBHOIO MPOTEKAaHUS U
rIIyOMHBl NPOTEKaHMs XMMHUYECKMX TpoleccoB. OHepruss [mbcca oOpa3oBaHMs BELIECTB.
TepMmoanHamuueckue pacué€rtsl. YpaBHeHHe u3oTepMmbl BanT-I'opda. Xumuueckoe paBHOBEcHE.
KoncranTa paBHOBecus. BiusiHue temnepaTypbl Ha KOHCTaHTY paBHOBECHs. YpaBHEHHE M300apbl
Bant-I'opda. Pacuer paBHOBECHBIX KOHIEHTpaluil pearupyromux Bemiect. [lpunnun Jle
[ITaTenbe-bpayna. Xumudeckoe paBHOBECHE B T€TEPOTEHHBIX CUCTEMAX..

3. Ocrogbl Xumu4eckou KUHemuKi.

3.1. OCHOBBI XUMHUYECKON KMHETHKHU.

OcHOBHbIE TOHATHS M 3aKOHBl XUMHUYECKOW KHHETUKH. CKOPOCTh XHMHUYECKUX PpPEaKIHH.
BnusiHue KOHLIEHTpalMK Ha CKOPOCTh Ipouecca. KnHeTnueckoe ypaBHEHHE XUMUYECKON PEAKIIMH.
[Topsimok u MonekymsipHOCTh peaknuu. Peaknuu 0, 1, 2 1 n — mopsiakoB. OCOOEHHOCTH KUHETUKH
reTeporeHHbIX peakuuii. BnusHue Temmeparypsl Ha ckopocTh peakiuid. IIpaBuno Bant-I'odda.
VYpaBHeHne AppeHunyca. DHeprus akTuBanuu. Mexanu3mbl peaknuid. CroxxHble peakuud. [lenmHbie
peakuuu. Katannuzaropbl 1 KaTaTUTUYECKHUE TPOLECCHL. | OMOTE€HHBIN U T€TEPOreHHbIN KaTaln3..

4. Pacmeopul. Booopoonwiii nokazamenv cpedvl pH.
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4.1. PactBopsl. Bogopoauslii nokasarens cpeasl pH.

OO0mue MOHATHS O JUCIIEPCHBIX CHUCTEMax M pacTBopax. KoHieHTparusi. PacTBOprMOCTb.
OO61ue cBoiicTBa pacTBOpoB. TepMoaMHAMUKa IPOLECCOB PaCTBOPEHMSI. XMMHUUECKHE PaBHOBECUS
B pacTBOpax. PacTBOphl 3JIEKTPOIMUTOB, Cjlabble M CHIIBHBIE DSJIEKTPOJUTBI. AKTUBHOCTb.
Bonoponnsriii nokasarens cpeast pH. I'maponus coneit. Pacuer pH pacTBOpoB IruapOIM3yOIIMXCS
cojeil. MamnopacTBopuMble 3JeKTposnThl. [IpousBeneHue pacTBOPUMOCTH. AJCOPOLMOHHOE
paBHOBecHe. PaBHOBeCHE B pacTBOPaX KOMIUIEKCHBIX COEITUHEHUIN. .

5. Dnexmpoxumuyeckue npoueccol. Xumuyeckue ucmoyuuku moka. Inekmpoaus. Kopposus
MemaJilo8 U 3auuma om _Koppo3uu.

5.1. DIIeKTpOXUMHUYECKHUE TTPOLIECChl. XUMHUECKHE UCTOYHUKH TOKa. DJiekTpoau3. Koppo3us
METAJIJIOB U 3alllUTa OT KOPPO3HUH.

OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE M JJIEKTPOXMMHUYECKHE Tmporecchl. 3akoHbl Dapanes.
TepmouHaMHKa IEKTPOXUMUYECKUX MTPOLIECCOB. DIEKTPOAHBIC TOTECHIIUAIBI U TUIIBI JIEKTPOIOB.
Bonopoanas 1mikana MOTEHUHMANOB. ['aJbBaHMUYECKHE SJEMEHTBHI. JJEKTPOJABMXKYIIAs CHIIA
JeMEeHTa. XWUMHUYECKHE HWCTOYHHMKH TOKAa. Kunernka 51€KTpOXMMHYECKHUX IPOIIECCOB.
KoHnentpanmonnas u d3IeKTpoxXuMHUueckas mnonspusauusa. YpaBHenue Tadens. CrocoObr
CHI)KEHUS TOJsIpu3aluu. OnekTpoiu3. llocinenoBaTenbHOCTh 3JIEKTPOJIHBIX IPOLECCOB IPHU
anekTponuse. [lpakTudeckoe NpUMEHEHHUE SJEKTPOin3a. XHUMUYecKas M JJIEKTPOXUMHUYECKas
Koppo3us MertaiioB. Kiaccudukanus KOppo3MOHHBIX TmporeccoB. CKOpPOCTh M MEXaHU3M
KOPPO3UOHHBIX TporeccoB. OCHOBHBIE METOABI 3alIMTHl METAUIOB OT KOppo3uu. JlerupoBaHue
METaJUIOB.  3alIMTHBIE  IMOKPHITHS.  MeTalMyeckue U HEMETAIUTMYECKHUE  MOKPBITHSL.
ONeKTpOXUMUYECKass 3amuTa. VI3MeHeHHe CBOMCTB KOPPO3MOHHOM cpepl. PanuonanbHOE
KOHCTPYHPOBAHHUE..

6. CneyuanvHole pazoeiibl XUMUL.

6.1. CneunanpHble pa3aesbl XUMHUH.

OJeMeHThl OpraHMyYeckod XUMHHU. YrieBogoposl. IIpomsBonnble yriaeBogoposoB. Coctas,
CBOICTBA W TepepaboTKa OpPraHMYECKOrO TOIIMBA — HEPTH W MPUPOAHOTO ra3a. llommmepHbie
MaTepHuaibl. MeTo/ibl MOIy4eHus,, OCHOBHbIE CBOICTBAa W MpUMeHeHHe. XUMHs Bozbl. OCHOBHBIE
TEXHOJIOTUIECKNE XapPAKTEPUCTUKN M METO/IbI OUYMCTKH BOJBI. XUMHSI U DKOJIOTHSL..

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. Xumus Tornnusa Tensosble 3 peKThl cropaHus TOIUIMB. (2 yaca);
2. Koppo3zus meTauioB. 3aimra oT KOppo3uu. (2 yaca);
3. Dnektponu3. Pacuets! no 3akonam dapanes. (2 gaca);
4. Dnexkrpoxumudeckue nporecchl. DJ{C u HanmpsKeHHe TaaTbBaHUYECKUX AIEMEHTOB. (2
yaca);
5. PacTBOpBI 271€KTpOoUTOB. PacueTsl BOJOPOIHOrO MOKA3aTeNsl PACTBOPOB CHUIIbHBIX U
cnabbIx nekTponuToB. ['uaponns comnent. (2 gaca);,
6. 3aBHCHUMOCTbH CKOPOCTH PEaKIUil OT TeMIepaTypbl. DJHEPTUs aKTUBAIMHU. (2 Jaca);
7. DnekTpoHHOE cTpoeHne atoma. [lepuoaudeckas cucreMa 3JeMeHTOB. (2 Jaca),
8. Xumus BoJbl. PacyeTsl )KECTKOCTH U COIEP>KaHMsI paCTBOPEHHOTO KHCI0opoaa. (2 Jaca);
9. OmnpesienieHre HaMPaBICHHOCTH XUMHUYECKUX TPOIECCOB. (2 Jaca);
10. TenmoBble 2P PeKTh XUMUIECKUX peakiuil. TepMoxuMuueckue pacueTsl. (2 yaca);
11. XuMuueckast CBsI3b B KOMIIJIEKCHBIX COSTMHEHHUSX, OMPEIETICHUE UX CTPYKTYPHI. (2 Jaca);
12. Xumnueckas cBa3b. OnpeneneHue NpocTpaHCTBEHHBIX CTPYKTYP MOJIEKYJ IO METOLY
BaJICHTHBIX CBsI3eH. (2 yaca);
13. Xumuueckas nepepadbotka Hedreil. (2 yaca);
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14. Kunetnka xuMuueckux peakuuil. Kunernueckue pacueTsl A1 OJHOCTOPOHHUX peakLuii
Pa3HBIX MOPSAIKOB. (2 yaca);

15. Xumnueckoe paBHoBecue. PacueTsl paBHOBECHBIX COCTABOB TEPMOJUHAMUYECKHUX
cucreM. (2 gaca);

16. O6mue cBoiictBa pactBopoB. Konuenrparusi. Pacuerst. (2 yaca).

3.4. TeMbl 1a00paTOPHBIX padoT

O 03O L B W

1. KuneTnka XUMHUYECKHX peakuid. 3aBUCUMOCTb CKOPOCTH TOMOT'€HHOM PEaKIuu OT

KOHICHTpAUX PEarcCHTOB U TCMIICPATYPBHI.;

. I'maponus coneil.;

. DIIEKTPOHHAsA CTPYKTypa aTOMOB M OJJHOATOMHBIX HOHOB.;

. Metaisl noOouHbIX oarpynn. KoMiiekcHble coelMHEHus . ;

. Onpenenenue TEMIOBBIX IPPEKTOB XUMUUECKUX PEAKIIHHA .;

. XMMHUYeCKO€e paBHOBECHUE .;

. BoopoaHelii mokasarens Cpejsl .;

. AncopOuust OpraHM4ecKHX BEIIeCTB Ha aKTUBUPOBAHHOM YTIIE.;

. DNEKTPOABUKYIINE CUIIbI U HANPSYKEHUE rajlbBaHUUECKOI0 AJIEMEHTA.
10. Koppo3ust MeTasios.;

11. 3amura MeTaIoB OT KOPPO3UH. 3aIIUTHBIE TOKPBITHUSL. ;

12. Onpenenenue MIOTHOCTH OPTaHUYECKUX KUAKOCTEH U dpakiuii HedTu

apeOMETPUUYCCKUM METOJIOM. ;

13. Onpenenenue XECTKOCTH BOJBIL.;
14. Texnuka 6€30MMaCHOCTH U OCHOBHBIC ITPaBWIIa PabOTHI B JIA0OpATOPUU. 3aKOH

OKBHBAJICHTOB.,

15. Dnexrponus..

3.5 KoncyabTauuu

~ow

6.

[pynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OO6cyxnenue MarepuaioB 1o Keidicam paszgena "OcHOBHbIE 3akOHBI XUMuUH. CTpoeHue
BEIIECTBA. DJEKTPOHHOE CTpOEHHE aToMoB. Ilepuoguueckass cUCTEMa DSJIEMEHTOB.
Xumuueckas CBs3b."

OO6cyxaeHne marepuaioB No kedcam paszzaena "OOmIMe 3aKOHOMEPHOCTH XMMHUYECKHX
npoueccoB. OCHOBBI XUMHUYECKON TEPMOAUHAMUKH. OCHOBBI XUMHUYECKON KUHETUKH."
OO6cyxneHre MaTepuanoB Mo keiicam pasaena "OCHOBBI XUMUYECKOW KHHETUKH. "
OO6cyxnenne MarepuaioB o Kkedcam paszaena "PactBopsl. Bomopomnsiii moxasarens
cpensl pH."

OOcyxnenne MarepuajoB MO KeidcaM pazfena "DIeKTPOXUMUYECKHUE TMPOIECCHI.
XUMHUYECKHE UCTOYHUKH TOKA. DIEKTpoiu3. Kopposust MeTanioB u 3amura oT KOppo3uu."
OO6cyxnenre MaTepualioB 1Mo keiicam pazzaena "CrenuaibHbIe pa3aesibl XUMHUH."

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena

O11eHOYHOE CPEICTBO

3arIaHupOBaHHbBIE PE3YAbTATHI 00YUEHUS 110 TUCIUILIHHE Kozpr JUCLUIUINHEI (B (TUII ¥ HAUMEHOBAHUE)
(B COOTBETCTBUH C pa3aeiioM 1) WHMKATOPOB | COOTBETCTBUU C 11.3.1)
1]12[3]4]5]6
3HaTh:
OCHOBHBIE XapaKTE€PUCTUKU OKUCIUTEIBHO- KonTtponbHast padora/I"anpBaHnueCKHit
BOCCTAaHOBUTEJIbHBIX CUCTEM, KJIacCU(UKAIIIIO V-Tomcs + aneMeHT. Jnexktponus. Kopposus meranion
ANEKTPOXUMUYECKUX CUCTEM, UX MPAKTUYECKOE
HCIOJIb30BAaHUE;
o01re 3aKOHOMEPHOCTH XUMHUYECKUX SIBJICHUH U MTPOIECCOB, KonTtponsHast pabora/Xumuuaeckas
OCHOBBI XUMUYECKOW TEPMOJAUHAMUKH, TPUHIIUITBI WJ-7onk-3 + TEPMOAMHAMHKA, PABHOBECHE
TEPMOJMHAMHYECKHUX PACUETOB;
OCHOBHBIC 3aKOHOMEPHOCTH MPOLECCOB KOPPO3UH METAILIOB | 1 T-Tomcs + KonTponbHas pabora/["ansBannyeckuit
1 3alIUThl KOHCTPYKIIMOHHBIX MAaTEPUAJIOB OT KOPPO3HH; aneMeHT. Jnektponus. Kopposus Meranion
OCHOBHBIE 3aKOHBI 1 3aKOHOMEPHOCTH 00IIel XUMUU U WJT-7omk.a + KonTtponsHas pabora/Xumuaeckas
METO]Ibl 00pabOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX; ] TEPMOJMHAMHKA, PABHOBECHE
OCHOBHbIE KHHETUYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU V7o + KonTponbnas padora/Xumuueckast KHHETHKA
ITPOLIECCOB, MPUHIMIIBI KWHETUYECKHUX PacyeTOB;
OCHOBBI TEXHUKHU 0€30M1aCHOCTHU U MpaBUJiia MPOBEACHUS KonTponsHas pabora/CrnennanbHbie
HKCIEPUMEHTA B XUMHUECKOH 1abopaTtopuu. pa3fesbl XUMUHU: DJIEMEHThl OpraHu4eCKOn
WJI-7omk-3 + | XMMHM; XUMUSI OPTaHUYECKOTO TOILINBA,
[Tonnmepnsie MmaTepuansl. XUMUS BOJBL.
XUMUS U SKOJIOTHSI
KJ1acCU(UKALIMIO M CBOMCTBA XMMUYECKHX 3JIEMEHTOB U MX WT-Tors + KonTtponbHas pabota/DneKTpoHHOE
COEJIMHEHM, B3aIMOCBSI3b CTPOEHHMSI U CBOICTB BEILIECTB; ] CTPOEHHE aTOMOB. XMMHUYECKasl CBSI3b
CBOMCTBA PaCTBOPOB U X OCHOBHBIE XapAaKTEPUCTUKH, V7o + KoHnTponbHas pa6OTa/PaCTB9pBI
METO/Ibl ONPEJICTICHUS U OLICHKH 3TUX XapaKTePUCTHK; ANEeKTPoIUTOB. BostopoaHblil mokaszarens
MCTOYHUKU HAy4HO-yueOHOM nHpopmanuu (yaeOHUKH, KonTpomnbHas pabota/IneKTpoHHOE
CIPaBOYHMKH, 0a3bl JAHHBIX) TI0 U3YUYEHHBIM pa3JienaM N-7onk-3 + CTpOEHHE aTOMOB. XUMHUYECKasl CBSI3b

JUCHUITIIMHBI,

YMeTh:
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MPOBOANUTH XUMUYECKHUIT SKCIIEPUMEHT 110 3aIaHHOM
METOJIMKe, 00pabOTKy U aHAIU3 MOJTYYCHHBIX PE3yIbTATOB C

KontponbHas padota/l"aibBaHUYECKU
aseMeHT. DnekTponu3. Koppos3us Mmetaiios

IIPUBJICYEHUEM COOTBETCTBYIOLIETO MATEMAaTUYECKOTO WJ1- o3

annapara;

JI€MOHCTPUPOBATh OA30BbIE 3HAHUS B 00JaCTU XUMUH, KonTtposnbHas pabora/Xumuueckas

BBISIBIISITH XUMHYECKYIO CYIITHOCTh MPOOJIEM, BOSHUKAIOIINX TEPMOAMHAMMKA, pABHOBECHE

B X07i€ IPO(ECCUOHATIBHOM 1eATEIbHOCTH; IPUMEHATD IS

UX pa3pellieHus OCHOBHBIE 3aKOHBI €CTECTBO3HAHUsA, MeToAbl | MJI-7omk-3

TEOPETUYECKOTr0 U DKCIIEPUMEHTAIbHOTO UCCIIEJOBaHMS,

CaMOCTOSITENIbHO, ITONOJIHATh U CUCTEMATU3UPOBATh

IpUOOpETEeHHbIE 3HAHMS 10 JUCLUILINHE;

obecrieunBaTh COOIIOICHIE TPABUI TEXHUKH OE30MaCHOCTH, KonTtponbHas pabora/CrierinaibHbie

UCII0JIb30BaTh IIPUEMBI IIEPBO IIOMOILY, METOABI 3aLUTHI B pa3feibl XMMUU: JJIEMEHTbl OpraHu4eCKOn

YCJIOBHUSIX YPE3BBIYANHBIX CUTYALIN; N-7onk-3 XAMUWH; XUMHSI OPTaHUIECKOrO TOILINBA,
[Tonmnmepnsie maTepuansl. XUMUS BOJBL.
XHUMHUS U KOJIOTHS

obecreunBaTh COOJIIOJICHHE FKOJIOTHYECKOM 6€30MacHOCTH KonTtponbHas pabora/Xumuueckasi KHHETHKA

Ha MPOU3BOJCTBE U IUIAHUPOBATh SKO3ALIUTHBIE VJI-Tomcs

MEPOIPUATHS U MEPOIIPHUSATHSI 110 SHEPTO- U

pecypcocOepexeHII0 Ha IPOU3BOJICTBE.

OCYILIECTBIATH MOUCK, XpaHEHHE, 00pabOTKy U aHaIH3 KonTtposnbHas padora/PacTBops!

nH(}OpPMaLIUU U3 PA3IUYHBIX HICTOYHUKOB U 0a3 JAHHBIX 110 3JIEKTPOJINTOB. BOIOpOAHBIN ITOKA3aTENb

W3Y4YEHHBIM pa3JielaM JUCLUIUINHEL, IPEICTaBIIATh €€ B N-7ork-3

TpedyemoM (hopmaTe C UCTIOIb30BaHUEM UH(OPMAITMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA;
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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
3 cemecTp

Dopma peanuzanuu: [Tucemennas padora
1. Xumnueckas kunetrrka (Kontpoasnas padbora)
2. Xumuueckas TepMOArHaMUKa, paBHoBecue (KonTponsHas paboTa)
3. DneKkTpoHHOE CTpoeHuE aTOMOB. XuMuueckas cBsa3b (Kontponbnas padota)

4 cemecTp

®Popma peanuzamu: KommnerorepHoe 3aianue
1. CneuuanbHble pa3ienabl XUMUAN: DJIEMEHTbl OPraHUYECKON XUMHUH; XUMUSI OPraHUYECKOTO
toruinBa, [lonumepHbie maTepuainbl. Xumus BoAbl. Xumus u sxkojiorus (KontponbHas padota)

dopma peanuzanuu: [TuceMenHas padota
1. lanbBanmyeckuii snemMeHT. Inekrposius. Kopposus meramios (Konrponbnas padota)
2. PactBOpbI 351eKTpoauTOB. Bogopoauslii mokasarens (KonTponsHas paboTa)

bamibHO-peHTUHTOBas CTPYKTYpa AUCLUILIIMHBI SBISETCS MPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAS aTTeCTALUS MO JUCHUIINHE

3auem ¢ oyenxou (Cemecmp No3)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

Ixzamen (Cemecmp Nod)

B numiom BeICTaBIsIeTCS OIICHKA 3a 4 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIEe M JIEKTPOHHbIE U3AHUA:

1. KopoBun H. B., Kynemos H. B., I'onuapyk O. H., Kambiiosa B. K., Jlanckas U. U., MscaukoBa
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. Kynemos H. B.,ITonos C. K.,3axapos C. B.,Hepenxun C. U.,Kynemos B. H.,ITetun C.
H.,Poranes A. H.,.Kunapa B. O.,®arees B. H.- "Bogopoanas suepreruka", Uznarensctso: "HUY
MDBU", Mocksa, 2021 - (548 c.)

https://e.lanbook.com/book/307244;

3. KopoBun, H. B. O6mas xumus : yaeOHUK JUIsl By30B 110 TEXHUUECKUM HAIPABICHUSM U
cnernuansHocTsM / H. B. KopoBuH. — 13- u3a. nepepab. u gomn. — M. : Akanemus, 2011. —496 c. —
(Bricmee nmpodeccronanbaoe oopa3opanue. bakanaspuar). — ISBN 978-5-7695-8015-4.;
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4. Obmas xumus. Teopus u 3anaun : yaueOHoe nocodue / pen. H. B. Koposun, H. B. Kynemos. — 2-
e u3n., crep. — Cankrt-IlerepOypr : Jlanp, 2017. — 492 c. — (YueOuuku 111 By30B. CrieruaabHas
muteparypa). — ISBN 978-5-8114-1736-0..

5.2 JIuueH3MoHHOE 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, BKJIKOYasA NPodeccuoHaTIbHbIe 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 naHHbIX )KypHasioB m3nateabcrBa Elsevier - https://www.sciencedirect.com/
5. ba3za nannbix Web of Science - http://webofscience.com/

6. Ba3za nannbix Scopus - http://www.scopus.com

7. HanmoHabHas JJ1eKTPpOHHas 0udmoreka - https://rusneb.ru/

8. ba3za maunbix auccepramuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pgdtglobal/index

9. XKypuaasl uznareancra Wiley - https://onlinelibrary.wiley.com/

10. Ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAA H COUAIBHOM 3aUThHI PD -
https://rosmintrud.ru/opendata

11. Ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conmabHoi 3amuTel PD - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTro pa3Butus PO -
http://www.economy.gov.ru

13. Ba3a oTKpBITHIX JaHHBIX PochmamonnTopunra - http://www.fedsfm.ru/opendata

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenne
HAaUMMCHOBAHUC
VYueOHbIe ayAUTOPUH IS b-300, Yueonas rapTa, mapra co CKaMbeid, pabouee MecTo
IPOBEIEHUS JIEKLIIUOHHBIX ayauTopus COTPYAHHUKA, CTOJI, CTYJI, TPUOYHA, 10CKa
3aHATHH U TEKYILLEro MeJoBast, KOJIOHKH 3BYKOBbIE, MUKPO(OH,
KOHTPOJIS MYJIbTUMEAUUHBIA IPOEKTOP, IKPaH, yueOHO-
HarJsIHOE ocooue
VYuebnsle aynutopun 1 | A-413/11, YuyeOnas pabouee MecTo COTpYAHMKA, CTOJ
MIPOBEICHUS aynuTtopus Kad. npenojaBaTens, CTyl, mkad, mxad ans
MIPAaKTUYECKUX 3aHATUH, "Xud29" XPaHEHUs UHBEHTAps, CTOJI IUCbMEHHBIN,
KP u KII JI0CKa MeJoBasi, 1ab0paTOpHbIN CTEH],

KOMIIBIOTEP NMEPCOHAIBHBIN, IPUHTED,
WHBEHTapb Y4eOHBIH

VY4eOHble ayAUTOpUH IS A-413/10, CTOJI, CTYJI, IKad, mKad 11 TOKYMEHTOB,
IIPOBEJICHUS JlaGoparopus kad. | KOMIBIOTEpHast CETh ¢ BBIX00M B MHTEpHET,
1ab0paTOPHBIX 3aHITHIA "Xul29" KOMITBIOTEP MEPCOHAIBHBIN, CTEH]T
71a00paTOPHBIii
VYuebnsie ayautopuu s | A-413/11, Yuebnas pabouee MeCTO COTPYIHHKA, CTOJ

19




MPOBEACHUS aynutopus kKad. npenoaaBaTess, cTyI, mkad, mkad s
IIPOMEKYTOUHON "Xud29" XPaHEHUSI UHBEHTAps, CTOJI TUCbMECHHBIN,
aTTecTaluu JI0CKa MeJoBasi, 1ab0paTOpHbIN CTEH],
KOMITBIOTEP TMIEPCOHATLHBIN, IPUHTED,
WHBEHTaph Y4eOHBIH
[Tomernenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI MUCHbMEHHBIH,
CaMOCTOSITENIbHOM pabOThI Jlexumonnast BEIIAJIKA JUI O/ICKIbl, KOMIIBIOTEPHAS CETh C
ayTUTOpUs BBIXOZIOM B IHTEpHET, KOMITBIOTED

MIePCOHAIBHBIN, IPUHTEP, KOHIUIIUOHED

ITomentenus miis
KOHCYJbTUPOBaHUSA

A-413/7, Kabuner
COTPYIHUKOB Kad.

Kpecio padouee, paboyee MECTO COTPYIHHKA,
cTOJI, CTYJ, IKad, mKad i JTOKYMEHTOB, CTOJ

"Xud29" IIACbMEHHBINA, KOMIIBIOTEPHAs CETh C BBIXOAOM
B lHTEpHET, KOMIBbIOTEP NEPCOHANIBHBIH,
IPUHTEP, KOHJIUIIUOHEP
[Tomewmenus nist A-413/9, pabodee MECTO COTPYIHUKA, CTOJ, CTOJ
XpaHeHHus 000pyIOBaHUS Meroanueckuii NUCbMEHHBIN, HA0OP HHCTPYMEHTOB IS
1 yueOHOTrO UHBEHTaps kaOuHeT Kad. pOoUIAKTUIECKOTO 00CTYKUBAHUS
"Xu29" 000py/1I0BaHUs, MHBEHTAph Y4EOHBII
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

XUMHUASA

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 DnexkTpoHHOE CTpOCHHE aTOMOB. XuMuueckas cBs3b (KoHTponbsHas padoTa)

KM-2 Xwumudeckas tepMoauHamuka, paBHoBecue (KontponbHas padbora)

KM-3 Xwumunueckas kuHetuka (KoHTposibHas paboTta)

Bua npoMexkyTouHoO aTTecTauMu — 3a4eT C OI[EHKOM.

Munexc KM- | KM- | KM-
Howep Pa3nen nucuuninHb KM: L 2 3
pasjena Henens 8 12 16
KM:
OcHoBHbI€ 3aKOHBI XUMHUH. CTpPOEHHE BEUIECTBA. DJIEKTPOHHOE
1 CTpOeHHe aToMOB. llepnoanueckas cucrema 3J€MEHTOB.

XHUMHYecKas CBSI3b.

OcHoBHbI€ 3aKOHBI XUMHUH. CTpOEHHE BEUIECTBA. DIEKTPOHHOE
11 cTpoeHue aromoB. Ilepuoauyeckas cucrema 3J1€MEHTOB. +
XHUMHUYECKas CBA3b.

O6H_[I/Ie 3daKOHOMCPHOCTH XUMHYCCKUX ITPOLCCCOB. OCHOBEI

2 o
XUMHUYECKON TePMOJIMHAMUKH.
21 OO01re 3aKOHOMEPHOCTH XUMHUECKUX Mpo1ieccoB. OCHOBBI N
) XUMHUYECKON TePMOJIMHAMUKH.
3 OCHOBBI XUMHUYECKOW KHHETUKH.
3.1 OCHOBBI XUMAYECKON KUHETUKH. +

Bec KM, %: | 30 35 35

4 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONIPUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAEMOCTH 10 JAMCIUILIHHE:

KM-4  PactBops! 25ekTpoiauToB. Bonopoausiit mokasarens (KonTponsHas pabora)

KM-5 TanpBanuueckuii anemeHt. Dnexrponus. Kopposus meramioB (Kontposnbhas paboTa)

KM-6 CrenuansHble pa3aelbl XUMAW: JIEMEHTH OPraHHYeCKOW XUMUHU; XUMHS OPTaHUIECKOTO
tormBa, [TomumepHsle MaTtepuanbsl. Xumust BoAbl. XuMus 1 skonorust (KonrponsHas padora)

Bujx npome:xyTo4HOI aTTecTaliMy — JK3aMEH.

Nunekc KM- | KM- | KM-
Homep Pa3nen muciuIuinabl KM: 4 5 6
pasnena Aen men Henens 8 12 16

KM:

1 PactBopsl. BonopoaHslil mokasareins cpeast pH.
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11 PactBopsl. BonopoaHsiil nokasareins cpeast pH. +
2 DNEKTPOXUMHUYECKHE MPOLECChl. XMMHUYECKHE HCTOUHUKH TOKA.
Onexrpoan3. Kopposusi MeTaioB ¥ 3aluTa 0T KOPPO3UH.
21 DNEKTPOXUMHUYECKHE MPOLECChl. XMMHUYECKHE HCTOUHUKH TOKA. +
' Onektponn3. Kopposusi MEeTayljIoB U 3alUTa OT KOPPO3HUH.
3 CrneunasnbHble pa3/iebl XUMHH.
3.1 CrenuanbHbIe pa3/ieiabl XUMUU. +
Bec KM, %: | 35 35 30
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