MHWHHUCTEPCTBO TPAHCIIOPTA POCCUMCKOM ®EJEPAIINN

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA30OBATEJIbHOE
YYPEXJIEHUE BBICIIEI'O OBPA3OBAHMSA

«POCCUMCKHUH YHUBEPCUTET TPAHCIIOPTA (MUUT)»

COI''TACOBAHO: YTBEPXIAIO:
Brimyckaromas kadenpa CK3uC Hupexrop UTICC

3aBenyrommii kadeapoit CK3uC %/_‘7

R
5%/ a/f’j B.C. ®enopos T.B. llenuTbk0

08 cenTsa6ps 2017 r. 08 cenTs6ps 2017 r.

Kadenpa «X¥UMUS U MTHXEHEPHAs SKOJIOTHsD)

ABTOPBI [Tamuana Banepuii AnekceeBud, 1.T.H., mpodeccop
HBanoBa Mapus AGacoBHa, K.T.H., TOIICHT
Muemma3ze Manana Tama3ueBHa, K.X.H., JIOLICHT
Onanés Cepreit bopucosud, K.T.H., JOLIEHT
daneeB Makcum Biianumuposud, K.T.H.
Any¢puea Ceriana MuxaiinoBHa

PABOYAS IPOT'PAMMA YUEBHOHM JUCHUIIJINHBI

Xumus
Hamnpasnenue noaroToBku: 08.03.01 — CtpouTtenbcTBO
[Tpoduns: [IpombllIIEHHOE U TPAaKJAHCKOE CTPOUTENBCTBO
KBanuduxarus BeITyCKHHUKA! bakamnasp
dopma o0yueHus: OYHast
I'ox Hayvaza MOATOTOBKH 2016
OnobpeHo Ha 3aceTaHUU Onob6peno Ha 3acenaHuu Kadeapsl

Y4eOHO-MEeTOINYECKOH KOMUCCUU HHCTUTYTA
ITpotokom Ne 2 ITpotokoi Ne 2
30 cenTs16ps 2019 1. 27 centsi6ps 2019 1.
[Ipencenarens yueOHO-METOIUUECKON 3aBemyromnuii kadeapoit
KOMHUCCUHU TN

28 G~

VAT i/

H.A. KnbiueBa / B.I'. [Tonos

Mocksa 2017 r.




1. IEJI OCBOEHMSI YUEBHOM U CHUTIINHBI

Lensimu ocBOCHHSI YI€OHOW TUCTUIUIMHBI (MOYIIsA) "XUMUS" SBISIFOTCS U3y4eHUE
TEOPETUUYECKUX OCHOB OCYIIIECTBICHUSI XUMUYECKUX MPOLIECCOB, SHEPTETUKU XUMUUYECKUX
peakuuii, GOPMHUPOBAHUE Y CTYICHTOB HABBIKOB 3KCIIEPHUMEHTAILHOTO UCCIIEIOBAHHS
XUMHUYECKHX siBJIeHUH. KOHKpeTHO-IpaKkTHuecKas 1eib TMCIUIUIMHEI CBsi3aHa ¢ popmamu u
YCIIOBUSIMU IPUMEHEHUS XMMUUYECKHX 3aKOHOB U IIPOLIECCOB B COBPEMEHHON TEXHUKE U C
03HAKOMJICHHEM CTYJEHTa CO CBOMCTBAMHU TEXHUYECKUX MAaTEPHAIIOB.

I'maBHOM 3a1aueil HacTOSIIEN JUCIMILIMHBI SBIISETCS 00ECIIEUEHUE TEOPETUUECKOM MOATOTOBKU
0 XUMUHM UHXKEHEPHO-TEXHUYECKOT0 pabOTHHKA, KOTOPas MO3BOJIUT €My ObIcTpee U
KaueCTBEHHEE yCBAaUBaTh IPUKIIAHBIC Pa3/1€Ibl XMMHH, OPUEHTUPOBATHCS B YACTHBIX BOIPOCAX,
BO3HHUKAIOIIUX B MIPOGECCUOHANBHOMN J1€ATeIbHOCTH, IIIaBHBIM 00pa3oM B 00JIaCTH SHEPTeTUKH
XUMHUUYECKHUX PEAKIMI, a TAK)KE SKOJIOIMUYECKUX MPOOJIEM S3HEPTETUKH U KEIE3HOAOPOKHOTO
TpaHCIOPTA.



2. MECTO YYEBHOM JJUCHUILJIMHBI B CTPYKTYPE OII BO

VYyeOuas aucuuruinHa "Xumus" oTHOCUTCS K 650Ky 1 "Aucuumiuaer (Moxynn)" u
BXOJIUT B €ro 0a30BYIO YaCTh.

2.1. HaumeHoBaHUs NpeaIIeCTBYOIIMX AUCIHILIAH
2.2. HauMmeHOBaHMe MOCTEAYIOMINX U CUUILIAH

Pe3y.]'IBTaTbI OCBOCHMU NUCHHUIUIMHBI UCITIOJIB3YIOTCA TP U3YUYCHUHU IMOCIICAYIOIINUX
y‘le6HBIX JUCHUITINH:

2.2.1. be3oIacHOCTh KU3HENEATEILHOCTH

2.2.2. Dxonorus



3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCIMIIJIMHE (MOAYJIIO),
COOTHECEHHBIE C IINTAHUPYEMbBIMMH PE3YJIbTATAMHU OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

B PE3YIbTAaTC OCBOCHUA AUCHHUIUIMHBI CTYACHT JOJIKCH:

Kon n Ha3BaHne KOMIETCHITUN

OsxupaeMble pe3yIbTaThl

1 OIIK-1 cmocoOHOCTBIO MCITOIB30BATh
OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JCIUTUIAH B IPO(eCcCHOHAIBEHON
JIESITEIbHOCTH, IIPUMCHSTH METOIbI
MaTeMaTHYECKOr0 aHajlu3a U MaTeEMaTUIECKOro
(KOMITBFOTEPHOTO) MOJICITHPOBAHUS,
TEOPETUIECCKOTO M IKCIIEPUMEHTAILHOTO
HCCIIEIOBAHUS

3HaTh ¥ TIOHUMATh: OCHOBHBIC TIOHATHS U
3aKOHOMEPHOCTH €CTECTBEHHBIX HAYK;

- OCHOBHBIE 3aKOHBI IIPUPOJBL: 3aKOH JECUCTBYIOIINX
Macc, 3aKOH 3KBUBAJICHTOB, 3aKOH COXPaHEHUU 3HEPIUH,
3akoH I'ecca, npunnun Jle-Illarense u apyrue;

- TEOPETUYECKUE OCHOBBI XMMHHU: IOHUMATh CTPOEHUE
BELIECTB, TEOPETUYECKUE OCHOBBI XMMUUYECKUX
IIPOLIECCOB, IOHUMATh 3aKOHOMEPHOCTH NIPOTEKAHUS
XUMHYECKUX PEaKIuii;

- TEPMOJMHAMUKY, KHHETUKY XUMHUYECKHX IIPOLIECCOB;
- XMMHUYECKHE PEaKIUH B OCHOBE TEXHOJIOTHYECKUX
MPOLIECCOB;

- CIIOcoOBI pacueTa GU3NKO-XMMHUYECKHIX NTapaMeTpPOB;
- IPUHIUIBI COCTABICHUSI XUMUYECKUX YPAaBHEHUN B
3aBUCUMOCTH OT THIIA PEAKIUH.

YMeTh: CIUIaHUPOBATh U IPOBECTH XUMUYECKUN
9KCIIEPUMEHT U IPUMEHATb OCHOBHBIEC 3aKOHBI IIPUPO/IbI
IPH NOTY4YEHUH HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUH U
B CBOEH MPaKTHYECKOH AEATENBHOCTH.

BJ'IaZ[eTLZ HaBbIKaMH pa6OTBI C XUMHYECKOMN HOC}’,I[Oﬁ u
XUMHUYCCKUMH pCaKTHBaMH, HAaBbIKAMHU pa6OTBI C
0a30BBIM O60pyI[OBaHI/I€M JJIA XUMHYCCKOIo 1 (I)I/IBI/IKO'
XUMHUYECKOT'O DKCIIEPUMECHTA.

2 OIIK-2 cnocoOHOCTBIO BEISIBUTH
€CTECTBEHHOHAYYHYIO CYITHOCTH IIPOOIIEM,
BO3HHKAIOIIUX B X0/I€ IPO(PECCHOHATBHOM
JIESTeTHbHOCTH, TIPUBIICYH UX JUIS PEIICHUS
COOTBETCTBYIOIIHH (PU3UKO-MATEMATUICCKUI
ammapar

3HATh ¥ MOHUMATh: - METO/BI PELICHHS XUMHYECKNX
3ajad;

- IpaBHJIa COCTABIECHUs (OPMYJI M ypaBHEHUH peaKuuii.
Hmets npezicTaBlieHns O CBOMCTBAaxX TUCIICPCHBIX
CHCTEM: HCTUHHBIX U KOJUIOMJHBIX PACTBOPOB.

Ymerts: IIpoBoaAUTE pacueTsl TEPMOJMHAMUYECKUX
BEJIMYHH, B T.4. IPOTHO3UPOBATh BO3MOKHOCTh
MPOTEKAHUS XUMUUECKUX PEAaKLUH, paCCUUTHIBATh
KMHETUYECKHUE I1apaMeTPhI IPOLIECCOB, COCTABIIATh
YpaBHEHUsI PEaKIHi; IT0JIb30BaThCs OPMyJIIaMu JUIst
pacdera pasJIM4yHbIX BEJIMYUH U IapAMETPOB

BJ'Ia,Z[CTLZ BJ'Ia,Z[CTB OCHOBHBIMU METOJaMHU pacyueTa
Q)HSI/IKO-XI/IMI/I‘IGCKI/IX nmapaMeTpoB, OCHOBHBIMU
IIPUHIUIIAMHU COCTABJICHUA XUMHUYECKUX ypaBHeHHﬁ.




4. OBBEM JUCIHHUIIVIMHBI (MOAYJIs) B BAYETHBIX EAUMHUIIAX U
AKAJEMHUYECKHUX YACAX

4.1. O0mas Tpya0eMKOCTb AU CHUIJINHBI COCTABJIAET:
4 3aueTHbIc equHUIb (144 ak. 4.).

4.2. Pacnpenesienue 00beMa yueOHOM JMCUMILUIMHBI HA KOHTAKTHYI0 padoTy ¢
NnpenoaaBaTejieM U CAMOCTOSITEILHYIO Pa00Ty 00yUYarO X cst

KonmgectBo yacoB
} Bcero no Cemectp

Bun yaeOHOM paboThI yaeOHOMY 1

TIaHY
KonrtakTHas padota 75 75,15
AynutopHbIe 3aHATHS (BCETO): 75 75
B Tom uucie:
nexmun (JI) 36 36
naboparopusie padbotsl (JIP)(1aboparopHsrii mpaktukym) (JIIT) 36 36
Kontpomns camocrosarensHoit padotsr (KCP) 3 3
CamocTosTenpHas padora (BCero) 33 33
DKk3aMeH (Tpu HATUYHH ) 36 36
OBUIAS TpynoeMKOCTh TUCHMILIUHBI, YaChl: 144 144
OBUIAS Tpya0eMKOCTh AUCHUIUIMHBI, 3a4.€/1.: 4.0 4.0
Texymuit KOHTPOJIb YCIIEBAEMOCTH (KOJIMUECTBO U BUJ TEKYIIETO [K1, [1K1,
KOHTPOJIS) I1K2 I1K2
Bunbl npomexxyToyHO# aTTecTaluu (3K3aMeH, 3a4eT) OK OK




4.3. Copepxanue JMCHUIIMHBI (MOAYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3nesnam)

Cemectp

Tema (paznein) yueOHO#
JIMCIUTITHHBI

Bunpl yueOHOM IeATEILHOCTH B yacax/
B TOM YHCJIC UHTCPAKTHBHOU hopme

DopMbL
TEKyLIEero
KOHTPOJIS

yCIIEBAEMOCTU U
IIPOMEKY-

TOYHOMI

aTTeCTalluU

3

| JIP
113
~| KCP

©| Bceero

10

Paznen 1

Beenenue B Xxumuro

1. OcHOBHBIE 3aKOHBI
XAMHH

2. Mogens atoma.
OCHOBHEBIE CBEICHHUS O
CTPOCHUU BEIIECTBA

3. [Tepuoanueckuii
3aK0H

w|oo| CP

212

Paznen 2
DHepreTuka
XAMHYCCKHX TPOLIECCOB
1. Xumuaeckas
TePMOANHAMHUKA.

2. IlepBblii 3aK0H
TePMOANHAMHUKH.

3. DHTANBIHS, €€
(U3MYECKUI CMBICIT
4. Btopoii 3akoH
TEPMOJMHAMUKH.

5. DHTpomHS.
CBoGopHas sHeprust
I'n66ca

2/2 4

10/2

Pasnen 3

Kunernka XMMHYECKUX
peakuuit. XUMHYECKoe
paBHOBeCHE

1. CxopocTb
XAMHUYIECKOH PeaKIIvH.
3aKOH EHCTBYIOIINUX
Mmacc.

2. DHeprusi aKTHBAIIH.
3aBHCHMOCTH CKOPOCTH
XUMUYECKOU peakinu
OT TeMITEPaTypPhl
(nmpaBuno Baut-T'odda,
ypaBHEHUE
Appenuyca).

3. Ilonsatue o KaTaiIuse.
4. XumMuueckoe
paBHOBECHE, €ro
TIPU3HAKH.

5. Koncranra
XUMHYECKOTO
paBHoBecus. [TpuHIMn
Jle-lllaTenne

4/4 2

9/4

Pazgen 4

8/8 1 3

17/8

1K1




CemecTtp

Tema (paznen) yaeOHOi
JMCUUTITHHB

Bust yueOHOM A€ATENEHOCTH B yacax/
B TOM YHCJIE HHTEPAKTUBHOU (hopme

JIP
CP

Dopmbl
TEKYIIIEro
KOHTPOIIS

YCIIEBAEMOCTH U
MIPOMEXY-

TOYHOMI

aTTecTalyu

3

3
~| KCP

©| Bcero

10

PactBOpBL.
DNEeKTPOTUTHI.
KomnouaHeie cucTEMEI
1. ITonsarue o
JUCTIEPCHBIX CHCTEMaX.
Knaccudukaruu u
MIPUMEPBI TUCTIEPCHBIX
CHCTEM.

2. OM3UKO-XUMHUYCSCKas
TEOpHs paCTBOPOB.
JKecTKOCTh BOBL.

3. CpoiicTBa
pa30aBIeHHBIX
pacTBOpOB
HEDJIEKTPOJIUTOB
(3aKxoHsI Payms).
Ocmoc. OcMoTHYECKOE
naBjieHue. 3akoH BaHT-
Todda ms pactBopos
HEDIICKTPOIIUTOB

4. OCHOBHEIS
TIOJIOKCHUS TCOPUU
ANEKTPOTUTHICCKOM
JIACCOIHAIUH.
BonoponHsiit u
TUAPOKCUIIbHBIN
TOKa3aTeu CPe/bl.

5. Ilonastue o
Oy(epHBIX CUCTEMAX.
6. l'umponus coneil.

7. CpoiicTBa
KOJUIOMIHBIX CUCTEM:
OIITUYECKHE,
KHHETUYECKHE,
ANEKTPHUYECCKUE.

8. AncopOuus. Buast
azcopouuu.
IToBepxHOCTHO-
AKTHBHBIE BEIIECTBA.
9.
CtpykTypoobpazoBaHue
B KOJUIOMIHBIX
CcHCTEMaX.

Pasnen 5
DIEKTPOXUMHYCCKHE
MIPOIIECCHI

1. Knaccudukarms
OKHMCIIUTEILHO-
BOCCTAHOBMTEIILHBIX
peaxuii.

2. CTeneHb OKHUCIIEHUS
snemenTa. [IpaBuna
cocrasienus OBP.

3. DIEKTPOXUMHUSL.
OnexTpudeckuit

8/8 4

16/8




CemecTtp

Tema (paznen) yaeOHOi
JMCUUTITHHB

Bust yueOHOM A€ATENEHOCTH B yacax/
B TOM YHCJIE HHTEPAKTUBHOU (hopme

JIP
CP

Dopmbl
TEKYIIIEro
KOHTPOIIS

YCIIEBAEMOCTH U
MIPOMEXY-

TOYHOMI

aTTecTalyu

3

3
~| KCP

©| Bcero

10

MOTCHITHAIT.
YcrpoiicTBo u pabota
rajJbBaHUYECKOI0
9JeMEeHTa. YpaBHEHHUE
Hepncra.

4. Tumsl 31eKTpoAOB: I,
Il pona, oxucnurensHO-
BOCCTaHOBHUTEJILHBIC
3JIEKTPOABI.

5. XuMH4eckue
HCTOYHHMKH TOKa

6. ITonsarue 00
3JIEKTPOJIN3E.
KonuuectBenunrie
COOTHOIIICHUS TIPH
3JIEKTPOJIU3E.
IIpakTuueckoe
MIPUMEHEHUE
3JIEKTPOJIN3A.

Pasnen 6

XuMus METaJJIOB.
Koppozus

1. MeTanmsl.
dusnueckue u
XAMHWYECKHE CBOWCTBA.
ITonyuenue u
MIPUMEHEHHE METAJLIOB.
CruiaBbl,
WHTEPMETAJUIH/IBI,
KOMITO3UITUOHHBIE
MaTepHabl.

2. CoBpeMeHHbIE
KOHCTPYKIIOHHBIC
MaTepHabl.
Opranuueckue
M0JINMEPHbIE
MaTepHabl, UX
MOJIy9€HUE, CTPOCHHE U
CBOMCTBA.

3. Kopposus meTanios
U CIUTaBOB.
Knaccudukanus
KOPPO3HOHHBIX
MIPOLIECCOB.

4. 3amura METaJlJIOB OT
KOPPO3UHU. 3alIUTHbIE
MIOKPBITHSL.
JlerupoBanue
METAIUIOB. AHOIHAS
3amura. MI3MeHeHnue
CBOMCTB KOPPO3HOHHOMU
cpensl. Karognas
3ammra

6/6 5

17/6

K2




n/n

CemecTtp

Tema (paznen) yaeOHOi
JMCUUTITHHB

Bust yueOHOM A€ATENEHOCTH B yacax/
B TOM YHCJIE HHTEPAKTUBHOU (hopme

JIP

113

Dopmbl
TEKYIIIEro
KOHTPOIIS

YCIIEBAEMOCTH U
MIPOMEXY-

TOYHOMI

aTTecTalyu

[EEN

10

Pasnen 7

3J1IeMEHTBI
OpPraHUYECKOM XMMHUH.
TomIMBO M MOJTMMEPHI

—(~| KCP

Nloo| CP

©|©| Bcero

Pasnen 8

3J1IeMEHTBI
AHAJINTHYECKON XUMUU
1. OcHOBHEBIE HOHATHUSA
AHAJIMTHYECKON XMMUH.
2. Knaccudpukanms n
BO3MOKHOCTH METOJIOB
aHaJIn3a.

3. XUMHYECKUE METOBI
aHaJIM3a.

4. DU3UKO-XUMHYECKHE
METObI aHAIHU3a.

5. IlpakTuueckoe
MIPUMEHECHUE
aHAJIMTHYECKON XUMHUN
B MIPOM3BOJICTBCHHBIX
YCIIOBHSX.

6/6

12/6

Pa3nen 9
CrienmabHBIE BOIIPOCHI
XUMHHA

10

10

DKk3aMeH

36

9K

11

Bceero:

36

36/36

33

144/36




4.4. JlabopaTopHbie padoThI / NPAKTHYECKHE 3aHATHS

[IpakTrueckue 3aHATHs Y4€OHBIM IJIAHOM HE MPETyCMOTPEHBI.

Jlaboparopubie paboOThI IPETYCMOTPEHBI B 00BeMe 36 ak. 4.

Ne
cemecTpa

Tema (paznen)
Y4eOHOI TUCIUTUTAHBI

HaumenoBanue 3aHATHI

Bcero ga-
COB/ U3 HUX
JacoB B
HMHTEpaK-
THUBHOU

dbopme

3

4

5

PA3JIEJT 1
BBenenue B xumuro

XUMHUECKHH SKBUBAJIEHT. 3aKOH YKBHBAJIEHTOB

2/2

PA3JIEJ 2
DHepreTuka
XUMHYECKHX POIIECCOB

TermnoBo# 3G PeKT XUMUIECKUX peaKIni

2/2

PA3JIEJI 3

KuneTnka XuMH4eCcKux
peakuuii. XUMHYECKOE
paBHOBECHE

CKOPOCTh XMMHUYECKHUX peakiuil. XUMHUUEcKoe
paBHOBECHE

2/2

PA3EJI 3

Kunerrnka XuMHYECKHX
peakiuii. Xumuyeckoe
paBHOBECHE

CpoiicTBa Oy(epHBIX cMeceit

2/2

PA3/IEJT 4

PactBopsl.
DNEKTPOIUTHI.
Konnonansle cucteMsl

DnekTpoauTHIecKas aucconuanus. FlonHsie
MIPOIIECCHI

2/2

PA3JIEJT 4

PactBopsl.
DNEKTPOIUTEHI.
KomnmounHbie cuctemMsl

CunbHble U caadble QJICKTPOJIUTBI

2/2

PA3JIEJI 4

PacTtBopbI.
DNEKTPOIUTHIL.
Konnonansle cucteMsl

I'mnponus coneit

2/2

PA3IE]L 4

PactBopsl.
DNEKTPOIUTHIL.
Kosmounssle cucteMsl

Hounoe npousBesienue Boabl. OnpeielieHue BeTHInH
pH

2/2

PA3EJL 5
DNEKTPOXUMHUIECKIE
MPOLIECCHI

OKHCIIMTENBHO-BOCCTAHOBUTEILHEIE IMPOIECCHI

2/2

10

PA3JEJL 5
ONeKTPOXUMUYECKHE
IPOLIECCHI

HaHpaBJ’ICHI/IG MPOTEKAHUA OKHUCIIUTCIIBHO-
BOCCTAaHOBUTCIIbHBIX peaKIlI/Iﬁ

2/2

11

PA3EJL 5
DNEKTPOXUMHUIECKIE
MPOLIECCHI

DIEeKTpOXUMHUYUECKHE Mpoliecchl. [anpBaHnYecKue
3JIEMEHTHI

2/2

12

PA3JIEJL 5
QHGKTPOXI/IMI/I"ICCKI/IC
IMPOLECChI

DNEKTPOIHBIC TTOTSHIIAAIBI

2/2

13

PA3JIEJI 6
XWMHUS METaJI0B.
Kopposzus

Koppo3sus merannos

2/2

14

PA3JIEJI 6
XWMUS METaJJI0B.
Kopposzus

3amuTa MEeTaJuIoB OT KOPPO3UHU

212




Bcero ga-

COB/ M3 HUX
Ne No Tema (pazaen) . 4acoB B
o HaumenoBanue 3aHATHIA
n/m cemMecTpa | y4eOHOH ITUCIMITIHHBL HHTEpaK-
TUBHOH
dopme
1 2 3 4 5
1 PA3JIEJI 6 KanenbHb1i aHaIN3 TETHPOBAHHBIX CTajeH 2/2
15 XuMus METaIIOB.
Koppo3sus
1 PA3JIEJT 8 OmnpeneneHne KOHIEHTPAIINA COISTHON KHCIOTHI 2/2
16 OneMeHTHI TUTPOBAHUEM
AHAIIUTHYECKON XUMUH
1 PA3JIEJI 8 OnpezeneHye BpeMEHHOH )KECTKOCTH BOJIBI 2/2
17 DIieMeHThI
AHAIUTUYECKOU XUMUU
1 PA3JIEJI 8 KageTcBeHHbIE peakIii KaTHOHOB U aHHOHOB 2/2
18 DJeMeHTBI
AHATMTHYECKOH XHMHH
BCEI'O: 36/ 36

4.5. IlpumepHasi TeMATHKA KYPCOBBIX IPOEKTOB (pador)

KypcoBbie paboThl (IPOEKTHI) HE MPETYCMOTPEHBI.




5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

[IpenoaBanye AUCUUIUIMHBI «XUMUS OCYIIECTBIIICTCS B (hopMe JIeKIui, 1a00paTOPHBIX U
IIPAKTUYECKUX 3aHATUH.

Jlexuuy npoBOAATCA € UCTIOIB30BAHUEM MYJIBTUMEIUINHBIX TEXHOJIOTUH (IIPE3EHTAIH B
PowerPoint), a Takke ¢ HCIIOJIb30BAHUEM UHTEPAKTUBHBIX TEXHOJIOTUH.

JlaGopaTOopHBIi MPAKTUKYM OCHOBAH Ha MPOBEACHUH JIAOOPATOPHBIX paboT IO TeMaM
JIEKIIUOHHOI'O Kypca.

Ha npaktrueckux 3aHATUAX IPOBOJUTCS PELICHUE CUTYAllMOHHBIX 3a/1a4, TAKXKE BBIIIOJIHAKOTCS
3aJjaHus 110 0TPabOTKE TEOPETUYECKOI0 MaTepraia.

Bechb kypc pa3ouT Ha 9 paszienos, IpeaCTaBISIFOIINX COOO0M JJOTUYECKH 3aBEPIICHHBIN 00BEM
yueOHoil nHpopmaru. GoH/IbI OLIEHOUHBIX CPEJICTB OCBOEHHBIX KOMIIETEHLUH BKIIIOUAOT KaK
BOIIPOCHI TEOPETUYECKOI0 XapaKTepa Il OLCHKH 3HaHUH, TaK U 33JJaHus IPAKTHYECKOIrO
coJiepKaHus, paboTa ¢ JaHHBIMU) [T OLIEHKH YMEHUI U HaBBIKOB. TeopeTnyeckue 3HaHus
IIPOBEPSIOTCS MyTEM IPUMEHEHUS TAKUX OPraHU3alUOHHBIX POPM, KaK UHANBUIyaJIbHbIE U
IPYIIOBBIE OIIPOCHI, UHANBUAYAIbHBIE 3aJaHNsI, PEIIEHUE TECTOB C UCIIOJIb30BAaHUEM
KOMIIBIOTEPOB MJIM Ha OyMa)KHbIX HOCUTEJISX.

CamocrosTenbHas paboTa CTyleHTa OpraHW30BaHa ¢ UCI0JIb30BaHUEM TPaIULIMOHHBIX BUJIOB
paboThl ¥ UHTEPAKTUBHBIX TeXHOJO0rui. K TpaauunoHHsIM BUaM paboThl OTHOCATCS OTPAabOTKa
JIEKIIMOHHOT'O MaTepuaia u oTpaboTKa OTJENbHBIX TEM M0 y4eOHbIM nmocodusm. K
MHTEPAaKTUBHBIM (JIMAJIOIOBBIM) TEXHOJOTUSAM OTHOCUTCS MTOATOTOBKA K TEKYIIEMY U
IIPOMEXYTOUYHOMY KOHTpouIr0. CTyZeHTaM IIpeyiaratoTcs MpakTUKyMbl, IO OTOBJICHHBIE
npernoaBaTesiMu Kadeapol, Mo KOTOPHIM OHU CaMOCTOATEIBHO 00Y4at0TCs TIPOBEICHHIO
XUMHUYECKHUX PACYETOB IO KaXK10M TeMe JIeKIil. KOHTpOoIIb 3a caMOCTOATEIbHBIM YCBOCHUEM
TEOPETHYECKOr0 MaTepraila OCYLIECTBISETCS B XO/€ BBIIIOIHEHUS CTYIEHTAMH TECTOBBIX
3aJ]JaHU{ U KOHTPOJIBHBIX PaloT.

OrneHka noJlydeHHBIX 3HaHUH, YMEHHUI 1 HaBBIKOB OCHOBaHa Ha MOJYJIbHO-PEUTUHIOBOM
cucreme PUTM-MUUT. Ha xaxx0M 1a60paTOpHOM 3aHATHH ITPOBOJIUTCS OMPOC MO TEME
naboparopHoro 3aHsATus. Ha mpakTuyeckux 3aHATHAX NPOBOJAATCS KOHTPOJIM HA YMEHUE peliaTh
3a/1a4M 1o TeMaMm Kypca. OcymectBisiercs nposenenue Texymero kontpouns (IIK1 u T1IK2) B
(dbopMe KOHTPOJIbHOM paboThl. [IpoMexKyTOUHBIN KOHTPOJIBIIPOBOAUTCS IO BOIIPOCAaM
TEOPETUUECKOr0 XapakTepa, 3a1a4aM U MPAKTUYECKUM 3aJaHUAM.



6. YAEBHO-METO/MYECKOE OBECIIEYEHHUE JIJI1 CAMOCTOATEJBbHOM

PABOTbBI OBYYAIOHIUXCSI MO AUCHUIITTMHE (MOAYJIIO)

Ne
cemecTpa

Tema (paznein)
y4eOHOM TUCIUITITHHBI

Bun camocrosiTenbHOM pabOTHI CTy/ACHTA.
[epeuenp y4eOHO-METOANIECKOTO
obecrnieyeHust Il CaMOCTOSITEbHON paboThl

Bcero
YacoB

2

3

4

1

PA3JIEJT 1
BBenenue B xumuro

Pabora ¢ yueOHoI muTepaTypoi

PA3JIEJI 2
DHepreTuka
XUMHYCCKIX
MPOLIECCOB

Pabora ¢ yueOHOM uTepaTypoit

PA3JIEJ 3

Kunernka
XUMHYECKIX PEaKITHiA.
XuMu4geckoe
paBHOBeCHE

Pabora ¢ yueOHOM uTepaTypoit

PA3JIEJT 4

PactBoOpSL.
DNEKTPOIUTEHIL.
Konmounneie cuctemsl

Pabora ¢ yueOHoii nmutepaTtypoii. [lonroToBka K
TeKyIeMy KOHTPOIIO

PA3JIEJL 5
3H€KTpOXI/IMI/I‘IeCKI/I€
IMPOIECChI

Pabora c yueOHoii tuTeparypoi

PA3JAEJI 6
XWMHUS METaJIoB.
Koppo3zust

Pabora ¢ yueOHoii mutepatypoii. [lonroToBka K
TEKyIIEeMy KOHTPOJIIO

PA3JZIEJT 7
OneMeHTHI
OpPraHuYeCcKOW XUMHUU.
TommmBo U NoJIMMEpPHI

Pabora c y4eOHoii tuTeparypoi

PA3IEJT 8
DeMEHTBI
AHAIMTUYECKON XUMUN

Pabora ¢ yueOHoIi muTepaTypoit

PA3AEJ 9
CrnenuanbHbIe
BONPOCHI XUMHH

Pabora ¢ yueOHoIi muTepaTypoit

BCEI'O:
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7. IEPEYEHb OCHOBHOA U IONIOJIHUTEIbHOM JIUTEPATYPBI,
HEOBXOJNMOI JJIs1 OCBOEHUS U CIATITAHBI (MOY.JIST)

7.1. OcHoBHas1 IUTEpaTYpa

Hcnonb3yercs
Ne HauMeHoBaHie Astop (1) I'on u MecTo M3nanus MIPY U3YYCHHUU
n/n Mecto nocryna pasienoB, Homepa
CTpaHUI]
1 | Obmast xuMust: y9eOHUK IS Koporun H.B. M.: Axagemust, 2013 HTE MUUT
CTYA. By30B , 00y4. IO
TEeXHHYECKUM Harp. / 14-e 3.,
niepepad.
2 | O6mas XuMust: y9eOHUK IS I'mnka H.JT M.: IOpaiir, 2013 HTE MUUT
OaxamaBpoB / o pex.: B. A.
TTonkoBa, A. B. badkosa. - 19-¢
u3J., nepepad. u o1
3 | 3agauu u ynpaxHEHHS 110 I'mnuka H.JL M.: Opaiir, 2014 HTE MUUT
ob1eit xumun

7.2. JlonosiHuTEIbHAS JIUTEpPATypa

Hcnone3yercs
Ne HanMeHoBaHIe Astop (b1) I'ox u MecTo u3ganus IpY U3Y4EHUH
n/n Mecto nocryna pasnesoB, HoMepa
CTpaHuUI|
4 | O6mas xumus. U.2. YueGHoe M.T. Muennuaze M.A. MUMUT, 2015 Kadempa Xulld
IOCOOHE M0 KypCy «XUMUS» BaHoBa
5 | O6mas xumus. Y.I. YuebHoe M.T. Muenmunze M.A. MUUT, 2014 Kadenpa XullD
OCOOHE MO Kypey «XUMUS» BaHoBa
6 | Meroauueckue ykazaHus K Iox pen. B.A Ilamununa | M.: MUUT, 2014 HTB MUUT
nabopaTopHBIM paboTaM Mo
JUCHUIUIMHE «XUMHUS»

8. NIEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKALIMOHHOM
CETHM "MHTEPHET", HEOBXOJIMUMBIE JJISI OCBOEHHUS M CHUATIIVHBI
(MOY.JIS)

1. YueOHble MaTepHalibl O OOIEH XUMUH JUIsI HEXMMUYECKUX CIIEIUaTbHOCTEMH:
http://www.chem.msu.su/rus/teaching/general.html

2.NnTepHer-caiiT kadenpsl "XuMus 1 HHKEHEpPHAs HKOJIOTU":

3. CpaBouHO-MHGOPMAIIMOHHBIN calT o xumuu http://www.alhimikov.net

9. HIEPEYEHb MTH®OPMALIMOHHBIX TEXHOJIOT Wi, TPOTPAMMHOT O
OBECHEYEHUS U THOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM,
MCHOJIL3YEMBIX TPU OCYIIECTBJEHUU OBPA30BATEJLHOI'O IMMPOLECCA
MO JUCHUILIMHE (MOYJIIO)

1. IMaket mpoaykToB Microsoft Office e ke Microsoft Office 2007 (2013).
2. JlnunensuonHas nporpamma "L-Xumus. [lpaktukym" 1151 00paboTKH TaHHBIX KOMIIBIOTEPHON
W3MEpUTENBHON cucteMsl "L-Mukpo"

10. OMUCAHUE MATEPUAJBHO TEXHUYECKOW BA3bI, HEOBXOIUMOM 1151
OCYIIECTBJEHMS OBPA3OBATEJILHOI'O MTPOIIECCA IO JJUCHUATIJINHE
(MOJIYJTIO)

Jlis mpoBeieHus IEKIMOHHBIX 3aHATUI Ha Kadeape nMeeTcs Crelnanu3upoBaHHas JIEKIMOHHAs
ayJIUTOpUs C MyJIbTUME/IMA aIapaTypoi U 31eKTponHoi Tabiuueit J[.1.Menneneesa.
Jlis ipoBeieHust 1a00paTOPHBIX 3aHATHI UMEIOTCS 1a00paTOpUH, OCHALLICHHbIE HEO0XO0AUMBIM



060py2[OBaHI/IeM, BBITSI2KHBIMHU H_IKa(I)aMI/I npu pa60Te C BpCAHBIMU XUMHUYCCKUMU COCAUHCHUAMU
1 IPUOOPHOM TEXHUKOM, KOMITBIOTEPHBIA U3MEPHUTENbHBIN KoMILieke «L-Mukpoy. s
MMPOBCACHUA TCCTOBOT'O KOHTPOJIA 3HAHUH CTYACHTOB UMCCTCA KOMHBIOTepHBIfI KJ1acc.

11. METOJAWYECKHUE YKA3AHUS JIUISI OB YUAIOIUXCS 10 OCBOEHUIO
TACIHATLITAHBI (MOYJIST)

KagecTBo nmosryueHHOro 06pa3oBaHus B HEMAJION CTEIEHH 3aBUCUT OT aKTUBHOM poOJIH
oOyJaromerocss B yueOHOM MPOIECCEe U ATO HEOOXOIUMO MOMHUTH CAMHUM O0YJarOIIAMCH.
[TosToMy 0Oyuaromuiics JOIKEH MOCTPOUTh TAKUM 00pa3oM CBOIO paboTy , UTOOBI
MaKCHMaJIbHO U IPOYHO YCBOUTH MOJABAEMbIN JIEKTOPOM MaTepHall, OCie JEKIUU U BO BpEMS
CHelMaibHO OPraHU3yeMbIX UHIAMBHYaIbHBIX BCTPEY OH MOKET 3a/1aTh JIEKTOPY
MHTEPECYIOIINE Er0 BONPOCHI.

JIeKIIMOHHBIE 3aHSTUS COCTABIISAIOT OCHOBY TEOPETHUECKOr0 00yUeHUs U JOJKHBI 1aBaTh
CUCTEMATHU3UPOBAHHBIE OCHOBBI 3HAHUM 110 AUCHUIUIMHE, PACKPHIBATh COCTOSIHUE U
HEePCHEKTUBBI Pa3BUTUSL COOTBETCTBYIOLIEH 001aCTH HayKH, KOHLIEHTPUPOBATh BHUMAHUE
oOyJaroluxcsi Ha HanboJsee CI0KHBIX U Y3JIOBBIX BOIIPOCAX, CTUMYJIUPOBATh UX AKTHUBHYIO
[IO3HABATEJIbHYIO JESATEIbHOCTh U CLIOCOOCTBOBATH (POPMHUPOBAHUIO TBOPUECKOTO MBILICHUS.
['maBHas 3a7ada JIEKIMOHHOTO Kypca — c(OPMHUPOBATH y 00YUaAIOIIMXCS CUCTEMHOE
npejcTaBieHne 00 U3y4aeMoM IIpeaMeTe, 00ecleunTh YCBOSHHE Oy IyIUMH ClIeLMaTUCTaMu
OCHOBOIIOJIAralollero yueOHoro MaTepuraia, IpUHIMIIOB U 3aKOHOMEPHOCTEN Pa3BUTHUS
COOTBETCTBYIOLIEH HayYHO-IIPAKTUYECKOM 00JIaCTH, a TAKXKe METOJJOB IPUMEHEHUS OJTYyYEHHBIX
3HAHUM, YMEHHUI U HABBIKOB.

Ocnosuble ¢ynkiuu nekuuii: 1. [To3naBarenbHo-o0yuatomas; 2. Pa3suBatomias; 3.
Opuentupyrole-Hanpasisiomas; 4. AktuBuzupyromas; 5. BocniurarenbHas; 6.
Opranusyronias; 7. *HGOpMaLMOHHAS.

BoinonHenue 1adopaTOpHBIX 3aHATHH CITYKUT BaXKHBIM 3BEHOM B OCBOEH OCBOEHHHU
TEOPETUYECKUX OCHOB JAHHOM JIHUCLUUIUIMHBI IIyTEM IIPUMEHEHUEM €€ MTOJIOKEHUH Ha MPAKTHKE.
OHu c1ocoOCTBYIOT pa3BUTHIO CAMOCTOATEILHOCTH 00yUaroluxcsi, 60jiee aKkTUBHOMY
OCBOCHMIO YU€OHOTO MaTepuana, sIBISI0TCA BaXKHOM Mpenochukoi GopMupoBaHus
npoeccuoHaNbHBIX Ka4eCcTB OyIyIIHX CIEIUaIUCTOB.

[TpoBenenue 1a0OPATOPHBIX 3aHATHI HE TOJIBKO JOMOJIHSAET JEKIIMOHHBIN KypC U
CaMOCTOSITENbHYIO paboTy cTyAeHTa. lIX BMecTe ¢ TeM cieayeT paccMaTpUBaTh Kak BayKHOE
CpPEACTBO NMPOBEPKU YCBOCHUS O0YUAIOIIUMHUCS TEX WIIM UHBIX MOJIOKEHUH, TaBaeMbIX Ha
JIEKIMH, a TAK’K€ PEKOMEHIyEeMOI JIIsl U3yUeHUs JINTepaTyphl; Kak (popma TEKyIIero KOHTpoJIs
3a OTHOILIEHHEM 00yJaroIuxcs K yuebe, 3a YpOBHEM UX 3HAHHUH, a CII€JOBATENbHO, U KaK OJUH
U3 BAKHBIX KaHAJIOB Ul CBOEBPEMEHHOTO TOATATUBAHMSI OTCTAIOIINX 00yYarOIINXCS.

[Tpu moAroToBKe crienuanicTa BaXKHbl HE TOJIBKO CEpbe3Hasi TEOPETUUYECKask U IMPaKTUYeCcKas
MOJrOTOBKA, HO U YMEHUE OPUEHTUPOBATHCS B MIOBEJCHUH PA3JIUYHbIX 3arpsI3HUTENIEH B
OKpY’Karollel cpeJie C TOYKU 3PEHHS UX XUMUYECKUX CBOMCTB. DTOMY CIIOCOOCTBYET (hopma
o0yuyeHHs B BUe 1a00paTOpHBIX paboT. 3aiaueil 1abopaTOpHBIX paboT ABISAETCA: 3aKperieHHe
U yriyOJieHue 3HaHUM, MOJY4eHHBIX Ha JIEKIUSIX U IPUOOPETEHHBIX B Mpoliecce
CaMOCTOSITENIbHOU PabOTHI ¢ y4eOHOH JIUTepaTypoi, popMUpOBaHUE Y 00YYAIOUIUXCS YMEHUNA U
HaBBIKOB ,IpUEMaMHU NPOBEICHUS 1a00paTOPHBIX UCCIIEOBAaHUM, pabOTON C HAYYHOI
JUTEPATYpPON U CHEUAIBHBIMA JOKYMEHTAMHU.

CamocTtosaTenbHas paboTa MOXKeT ObITh YCIEIIHOM, €CIM €€ MPaBHIIbHO OPraHu30BaTh. DTO
BKJIIOYAET MPaBUWIbHYIO. TEXHOJIOTHIO 0TOOpA 1ieNiell, coepxKaHus, KOHCTPYHMPOBAHUS 3aaHUN U
OpraHMU3aI1I0 KOHTPOJIS, CACTEMAaTUYHOCTh CAMOCTOSITENIbHBIX YUEOHBIX 3aHITHH,
1esnecooOpasHoe MmIaHUpPOBaHUE pabodyero BpeMeH! M03BOJISIET IPUBHUThH CTYACHTAM YMEHUS U
HAaBbIKU B OBJIQJICHUH, U3YUYE€HUH, YCBOEHUH U CHUCTEMAaTH3aluu puoOpeTaeMbIX 3HAaHUH B
mporecce 00yJdeHHs..

Kaxomy cTyieHTy clieyeT COCTaBIISTh €XKEeHEAEIbHbIN U CEMECTPOBBIN IIaHbI PAOOTHL, a
TaKXKe IUIaH Ha KaXabli pabounii neHs. C Beuepa BCcer/ia HaJlo pacrpeneniiaTh padoTy Ha 3aBTpa.



B KoHIIe Ka)X10T0 HS 11e7IeCO00pa3HO MOABOAUTE UTOT PAOOTHI: TIIATEILHO IPOBEPUTH, BCE JIN
BBIMIOJIHEHO IO HAMEUEHHOMY IJIaHy, He OBbLIO JIM KaKUX-JIH0O0 OTCTYIUIEHUH, a eciu ObLIH, 110
KAaKOM IpHUYMHE 3TO Npou3o1uIo. HyKHO oCylIeCTBIATE CAMOKOHTPOJIb, KOTOPBIM SIBISAETCS
HEOOXOUMBIM yCIIOBHEM YCHEIIHOM y4eObl. Eciu uTo- To 0cTanoch HEBBHIOIHEHHBIM
HE00X0IMMO HANTH BpeMs AJIsl 3aBEPLICHUS ITON YacTh pabOTHI.

Komnerenuuu oby4aromierocs, GopMupyeMbie B pe3ysibTaTe OCBOCHUS Y4eOHOMN NUCHIUIUIMHBI,
paccMOTpPEHbI Yepe3 COOTBETCTBYIONINE 3HAHUS, YMEHHS U BiIaJeHus. J{Jisi MpOBEPKU YPOBHS
OCBOEHUS AUCLMILTUHBI ITPEIaraloTcs BONPOCH! K SK3aMEHY , TECTOBbIE MaTepUaibl U
KOHTPOJIbHBIE pa0OThI, pa3paboTaHHBIE B paAMKaX OCHOBHBIX TE€M YY€OHOU TUCIUTUIMHBI 1
BKJIIOUYAIOLIUE TEPMUHOJIOTHYECKHE 3a/1aHuS.

OCHOBHBIE METOIMYECKHE YKa3aHU Ui 00y4aromUXCs 110 TUCIUIIMHE YKa3aHbl B pa3jiese
OCHOBHAsl U JIONOJIHUTEIIbHAS JIUTEepaTypa.

MeTtoauueckre peKOMEeHIalluy IO OTIEIbHBIM TEMaM Kypca.

1. B pazgene «XuMuueckas TEpMOAMHAMUKAY CTYJIEHTY HEOOXOIMMO 03HAKOMUTHCS C
OCHOBHBIMH T€PMOJMHAMUYECKUMH (pyHKUIMAMU. HayuyuThCs MPOBOAUTH pacueThl
TEPMOJMHAMHYECKUX (QYHKIUI U JIeN1aTh BBIBOJIbI O BO3MOYKHOCTH OCYILIECTBIICHUS PEAKIIMIA B
3aJJaHHBIX YCJIOBUSX, ONPEIEIATh YCIOBUS, B KOTOPBIX CAMOIIPOU3BOIBLHOE MTPOTEKAHNE PEAKIINH
BO3MOKHO.

2. B pa3nene «Xumuueckas KHHETHKa» HEOOXOAMMO YMETh pacCMaTPUBATh MPOCTHIE PEAKIUH C
NO3UIMI TEOPUN aKTUBHBIX COYAApEHUHN U TEOPUU aKTHUBUPOBAHHOI'O KOMIUIEKCA, YCBOUTh
MOHSITHE YHEPTUU aKTUBAIMKU. HayduThCcs MPOBOAUTE pacueThl: OMPEAesiTh CKOPOCTh B
3aBUCUMOCTH OT KOHIICHTPAIMH BEIIECTB, TEMIIEPATYPhl IPOBEACHUS PEAKLIUN, IPUCYTCTBUS
karanu3atopa. [lomyduTs npeacTaBieHue O CIOKHBIX PEaKIUIX, MEXaHU3ME LIETTHBIX PEaKI[Hii.
3. B paznene «Xumuueckue 1 (ha3oBble paBHOBECHS» HEOOXOAUMO YCBOUTH MIPHHIIUIIBI
XMMHUYECKOTo U (pa3oBoro paBHoBecHs. Vcnonb30BaTh NOHATHE KOHCTAHTHI PABHOBECHUS /TS
pacyeToB peaKIHil.

4. B paznene «PacTBOpbI HERIEKTPOIUTOB» HEOOXOAMMO OCBOUTH PABHOBECHUS CHCTEM Iap-
pacTBOp, BIHUSHUE JaBJICHUS U TEMIEPATyphl HA pACTBOPUMOCTD, (PU3NKO-XUMUYECKUE
napaMeTpsl pacTBopoB. HayunTscs pemars 3a1a4u Ha pacueT MOBBIIEHUS TEMIIEPATyPhI
KUIICHUS U TIOHWKEHUS TEMIIepaTyphbl 3aMep3aHusi paCTBOPOB, OCMOTHYECKOIO JaBJICHUS
pacTBOpPOB.

5. B paznene «PacTBOpBI 37EKTPOIUTOBY YCBOUTH MOHATHE TUCCOLMAIUN, CTEIICHU
aucconnanuu. Haydntbces cocTaBisTh ypaBHEHUS AUCCOLUALIMM, THAPOJIN3a, IPOBOINUTH
pacyeTsl 1o omnpeseneHuo pH pacTBOPOB CHIIBHBIX U CIA0BIX SJIEKTPOJIUTOB. Y METh
pacuutbiBaTh pH 6ydepHoro pactopa.

6. B paznene «/lucniepcHblie cucTemMb» pazoOpaTh KiacCU(PUKAIMIO TUCTIEPCHBIX CUCTEM.
PaccmoTpeTh cBOMCTBA AUCTIEPCHBIX CHCTEM, METOIbl 00pa30BaHMsI KOJIOUHBIX CUCTEM.

7. B paznene «OBP. DnekTpoxuMuyeckue CBOMCTBA BELIECTBY YCBOUThH MOHITHE 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUAX, 1. IOTEHLHUAIIE, PSI/Ie HAIPSKEHUST METAIIJIOB.
HayuuTbcsl cpaBHUBATH ANEKTPOXUMUYECKYIO aKTUBHOCTD Pa3IMUHBIX BEIIECTB, COCTABIATh
raJIbBAHUUYECKUI DJIEMEHT U PACCUUTHIBATh €r0 3./1.C. B CTAHJAPTHBIX U HECTAHIAPTHBIX
ycnoBusix. HayunTtees pemats 3agaun o teme «nekTpoiau3y». Crenarb TOKIaabl U
IIPE3EHTALMHU 110 3a/IaHUIO MTPENOJaBaTeNs 0 TeMe «XUMHUYECKNE UICTOYHUKHU TOKA — I.9.,
AKKyMYJIATOPBI ¥ TOIUIMBHBIE 3JIEMEHTBI, IPUHIUIIBI JEHCTBUS, XUMU3M padoTh». B nokmnane
OTpa3UTh CPABHUTEIBHYIO XapakTepucTtuky XMT, coBpeMeHHbIe NEPCIIEKTUBBI CO3AAHMSI HOBBIX
MCTOYHUKOB SHEPTHH, TPOOJIEMBI, HAy4HbIE pa3paboTKu.

8. B paznene «Koppo3us METaIJI0B» HAyUYUTHCS COCTABIIATh YPABHEHHSI KOPPO3ZHOHHBIX
MIPOLIECCOB B Pa3IMYHbIX YCIOBUSX, IPOTHO3UPOBATH CBOWCTBA CIUIABOB B Pa3IMUHBIX Cpeax.
9. Ilo 3amanuto npenogaBaTess HOANOTOBUTH TOKJIAbl 10 METOJAM 3aIlUThI O KOPPO3UH.

10. B paznene «KoHCTpYyKIIMOHHBIE MAaTEPHAIIB» U3YUUTh KJIACCU(PUKAIINIO MAaTEPHAIIOB, UX
CBOMCTBA U IPUMEHEHHUE JUIsl PA3JIMYHBIX LIECIICH.



