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Pabouas  nporpamma  y4eGHOW  JMCHMIUIMHBI  SBJIAETCA  YacThiO  OCHOBHOH
npodeccronanbHON 06pa3oBaTeNbHOM MMPOrpaMMBI TS MOATOTOBKH HakaliaBpoB IO HAlpaBlIEHHIO
noaroroBku 04.03.01 Xumus u npopumo Meaumuuckas ¥ (apManeBTHYECKass XUMHS OYHOH
dbopMEe! 06ydeHHS.

Pabowas mporpamma ydyeGHOM mucnummmHbl pazpaborana B cootBercTBHH ¢ ®I'OC BO —
OakanaBpuar mo HanpasieHuio moarotoBku 04.03.01 Xwumus, yTBEpKICHHBIM IMPHKA30M
MunncrepcTBa oOpaszoBanuss W Hayku Poccuiickoit ®enepamuu ot 17 mrons 2017 r. Ne 671 (c
U3MEHEHHAMH W JonoiaHeHusMH), [IpodeccHoHaNbHBIM CTaHAApPTOM, yTBepkAeHHBIM [IpHukazom
MuuncrepcTBa Tpyaa W coumanbHOW 3ammTel Poccmiickod ®enmepaumu «O6 yTBepKIEHUH
npodeccHoHanbHOro cranmapra» or 18 okrabps 2013 r. Ne 544 (¢ W3MEHEHMSAMH H
nononHenusMu), [TpodeccuonansHbM cTaHzapToM, yTBepkaeHHbIM [Ipuka3zom MunmcTEpcTBa
TpyJla W conManbHOM 3ammThl Poccuiickoit ®enepanmn «O6 yTBepKICHHH NMPOGECCHOHATBHOTO
crangapra» ot 22 mas 2017 r. Ne 4318 u IlpodeccHoHANBHBIM CTaHAAPTOM, YTBEPKICHHBIM
Ilpukazom MunucrepcTBa Tpysa H couuanbHOM 3ammThli Poccmiickoit ®enepauuu  «O6
YTBEPKICHHH NMpodecCHOHATBHOTO cTanaapTa» oT 22 mas 2017 r. Ne 4321.

COCTABUTEIJIb:

noueHT kapenps! xumun u 6uoxumun GI'BOY BO «JITTIY», kauauaaT XMMHYECKHX HAYK, HOLEHT
Hsuenko Upan BragumupoBuy.

YTBep)meHa Ha 3aCClaHuHu Ka(benpm XUMHH U OHOXHUMHH

ITpotokon ot « £7» Wd 2043 . Ne_ &
3aBeyromuii Katbe%on XMMHH U OHOXHMHH = B.Jl. Jlauenko

Onobpena Ha 3ace1aHuy yueOHO-METOAMYECKOH KOMUCCHH (DaKy/IbTETa €CTECTBEHHBIX HAYK

ITporokon ot « Z{ » yecaJ;/.y 2043 .M £

Ipencenarens yqe(%o Me'ronnqecxoﬁ KOMHCCHH ,
(akyneTETa €CTECTBEHHBIX HAYK @7]{;// C.H. Hecropenko

COTJIACOBAHO /
3aBeytomuii yueGHO-METOMYECKUM OTAEIOM / B.B. Casenxon




1. Heau u 3axa4u y4eOHOW TUCIUTIIAHBI

[lens w3ydeHHWS IUCHUIUIMHBI — CHOPMHPOBATH TOHATHE O KOJUIOMIHBIX
CUCTEMaxX M WX CBOWCTBAX, (PM3MKO-XMMHYECCKUX 3aKOHOMEPHOCTSAX IPOIIECCOB U
SIBJICHHUM, TIPOUCXO/ISIINAX Ha TpaHuUIle paszena das.

3ajaun: M3YYUTh Pa3Iuyusg U OOIIME 4YepThl (PU3UKOXHMHH TOMOT'CHHBIX H
MUKPOTETEPOTCHHBIX CHCTEM; XapaKTEePUCTUKHM W OCOOCHHOCTH KOJIJIOMJIHOTO
COCTOSIHUS BEIIECTBA, OCHOBHBIE 3aKOHBI, OIIMCHIBAIOIIMX CBOMCTBA BEIECTBA B

AUCIICPCHOM COCTOSIHHH.

2. Mecro aucuuniannsl B cTpykrype OINOII

VYyeonas nucuurnnuHa «KosonHas XumMus» BXOIUT B 4aCTh, POPMHUPYEMYIO
ydacTHUKaMu oOpazoBaTenbHbiX oTHomenui (b1.B.11), aucuuminH noaroToBKH
CTYJEHTOB.

HeoOxoauMbpIMU yCTIOBUSIMH JUIsI OCBOEHUSI YYEOHON TUCIUIUIMHBI SBISIOTCA
3HaHUA OOIIEH XMMUU, YMEHUS IPOCIYIINBATh U OCMBICIATH JIEKIIMOHHBIA MaTepua,
HaBBIKM pEIICHUS 3aJa4 B XOJE BBINOJHEHUS WHIAWBHIYAJIbHBIX 3aJaHUN 110
OCHOBHBIM pa3ziesiam Kypca.

Conepxanune ABJSIETCA  JIOTMYECKUM

JAUCHUITIIMHBI IMPOJOJIZKCHUCM

COACpKaHUA MUCHHUILIINH «HGOpFﬂHH‘ICCK&ﬁ XUMUA», ((OpFaHI/ILIeCKaﬂ XUMUA»,

«AHaATHYECKass  XUMHUS», «XHUMHS  BBICOKOMOJIEKYJISIPDHBIX  COCIMHEHUI,
«Puznueckas XUMHUS», U CIYKUT OCHOBOM I TAJIbHEHIIETO0 OCBOCHUS JNUCHMILIVH
«DPU3UKO-XUMUYECKUE METOJIbl HCCICIOBaHUs BelecTBay, «dapMmalieBTuueckas
«XUMHSA ¥ TEXHOJOTHUsI OHOJIOTMYECKHU

XUMMUA», «XuMHudeckas TCXHOJIOTHA,

AKTHUBHBIX BCIICCTB).

3. IlepeyeHb NMIAHMPYEMbIX Pe3yJbTATOB OOY4YeHHS IO JIUCIHHUILINHE
(M0OyJ110), COOTHECEHHBIX C HHAUKATOPAMH JI0CTHKEHHUSI KOMIIETEHIIU

PesynbTaTnl 00y4yeHus 1o

Koa mo ®I'OC BO
AUCIHHUIIIINHE

HNHaukaTop 10CTHKEHUS

Ob6menpodeccnoHaIbHbIC

OIIK-1. Cnocoben
aHAIM3UPOBATH U
UHTEPIPETHPOBATH PE3YIIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,
HaOIOZICHUH U U3MEpEHUI

OIIK-1.1. Cucremarusupyer u
aQHAJIM3UPYET Pe3yJIbTaThI
XUMHUYECKHX IKCTICPUMEHTOB,
HaOII0IeHUH, U3MEPEHUH, a
TaK)Ke pe3yJIbTaThl paCYETOB
CBOWCTB BEILIECTB U
MaTepuasoB

OIIK-1.2. IIpennaraer
MHTEPIIPETALNIO PE3yIbTaTOB
COOCTBEHHBIX 9KCIIEPUMEHTOB
U PaCYETHO-TEOPETUYECKUX
paboT ¢ UCIOJIb30BAHUEM

3HaeT: KaKk UHTEPIPETUPOBATh
pe3yabTaThl COOCTBEHHBIX
9KCIIEPUMEHTOB U PacyeTHO-
TEOPETUYECKUX paboT ¢
HCIIOJIb30BaHUEM
TEOPETUYECKUX OCHOB
TPaIUIIMOHHBIX U HOBBIX
pa3aenoB XUMUH.

VYMeer: cucreMaTu3npoBaTh U
aHAJTM3UPOBATH PE3YIIbTATHI
XUMHUYECKHUX 3KCIIEPUMEHTOB,
HaO0JII0ICHUH, I3MEPEHUH, a




TEOPETUUECKUX OCHOB
TPaJAULIMOHHBIX U HOBBIX
pa3zieIoB XUMHUHU
OIIK-1.3. ®opmynupyet
3aKJIFOUEHUS U BBIBOJIBI T10
pe3ylibTaTaM aHalu3a
JTUTEPATyPHBIX JTaHHBIX,
COOCTBEHHBIX
AKCIIEPUMEHTAIBHBIX
pacueTHO-TEOPETHUECKHUX
paboT XUMHUYECKOU
HAIPaBJIECHHOCTHU

TaKXe Pe3yJIbTaThl PACYCTOB
CBOMCTB BEILIECTB U
MaTepHaJoB.

Brnaneer HaBbikaMu:
(hopMyTHPOBKY 3aKITIOUCHUS U
BBIBOJIOB I10 Pe3yJibTaTam
aHaJIM3a JIMTepaTyPHbIX
JIAHHBIX, COOCTBEHHBIX
IKCIEPUMEHTAIbHBIX U
pacyeTHO-TEOPETUICCKUX
paboT XUMUYECKOM
HaNpaBJICHHOCTH.

OIIK-2. CnocoGeH nMpoBOAUTh
C COOJIIO/ICHHEM HOPM TEXHHUKH
0€30I1aCHOCTH XMMUUECKHI
9KCIIEPUMEHT, BKIIIOYast
CUHTE3, aHAIIU3, U3YYCHUE
CTPYKTYPBI M CBOICTB BEIIIECTB
¥ MaTepUAJIOB, UCCIICIOBAHNE
MPOIIECCOB C UX y4acTHEM

OIIK-2.1. PaGoTaer ¢
XMMHUYECKHMU BEIIECTBAMHU C
coOII0ICHMEM HOPM TEXHUKH
0e30macHOCTH

OIIK-2.2. IIpoBOIUT CUHTE3
BEIIIECTB U MAaTePUAIOB pa3HOU
MIPUPOJIBI C UCITOJI30BAHUEM
HMEIOIIUXCI METOINK
OIIK-2.3. IIpoBoaut
CTaHJAPTHBIC OTICPAITMH JIJIS
OTIpe/IeIICHUs] XHMHYECKOTO H
($a30BOro cocTaBa BEIIECTB H
MaTepUaIoB Ha UX OCHOBE
OIIK-2.4. ITpoBogut
HCCIIEN0BaHUs CBONCTB
BEIIIECTB U MaTEPHAJIOB C
UCIIOJIb30BAHUEM CEPUHHOTO
HAYYHOTO 000PYIOBaHHS

3HaeT: Kak paboTaTh C
XUMHUYECKHMHU BEIIECTBAMH C
cOOII0ICHUEM HOPM TEXHUKH
0€301acHOCTH.

YMeer: IpOBOAUT CHHTE3
BEIIIECTB M MaTEPUAIIOB PA3HOM
IIPUPOJIBI C UCIIOJIb30BAHUEM
UMCIOIIUXCSI METO/IUK;
POBOJMT CTAaHAAPTHBIC
OTIePALINY JIJIsl OTIPEICITICHUS
XUMHUYECKOT0 U (pazoBoro
COCTaBa BEIICCTB U
MaTepHaJIOB Ha UX OCHOBE.
Brnageer HaBbIKaMu:
HCCIIEIOBAHUS CBOMCTB
BEIIIECTB U MaTEPUAJIOB C
WCIOJIb30BAHNUEM CEPUIHHOTO
HAYYHOTO 000PYIOBAHMSL.

4. CTpyKTypa U coaepkaHue Y4eOHOM U CIUTIIHHbI

4.1. O0bem yueOHOM JTUCHMILUIMHBI U BHAbI y4e0HOI padoThl

Buj yue6Hoii padoThl

O0BLeM 4acoB / 3a4eTHBIX ¢IHHHIL

OuHnas ¢popma

Ouno-3a0unas ¢popma /
3aounas ¢popma

OO01mas Tpy10eMKOCTh AU CHUIIINHbI 144 -
(4 3au4. en)

OO0si3aTesibHAsi  ayAUTOPHAasl  HArpy3Ka 64 -
(BCcero 4acoB), B TOM 4ucJie:

Jlekuuu 20 -
CeMHHapCKHU 3aHATHUS - -
[TpakTH4ecKue 3aHsITH - -
JlaGopaTopHbie pabOThI 44 -

KypcoBas pabota / KypcoBoii poeKT -

Hpyrue ¢dopmbl opraHu3auu  y4eOHOTO -
nporecca (KOHTpOJIbHBIE paboThI,
WH/IWBUYAIbHbIC 3aHATHUS, KOHCYJbTAIIUU

u ap.)




CamocrosiTenbHast ~ padoTra  CTyJeHTa 80 -
(Bcero 4yacon)

Popma arrecTalu Ok3ameH (7 cemectp) -

4.2. Conep:kanue pa3iesioB y4eOHOH AU CIUTIIHHBI

Paznen 1. OOmas xapakTepucTHUKA KOJUTOUIHBIX CUCTEM

Tema 1. TepmoarHaMHUKa NOBEPXHOCTHBIX SIBJIEHUU. KanmisipHOCTB.

Tema 2. MounekynsipHasi afcopOLusi Ha TBEP0l TOBEPXHOCTH.

Tema 3. I[loBepXHOCTHBIE CJIOM U TJIEHKU HA TPAHMIIE Pa3/ieia )KUIKOCTh-Ta3.

Tewma 4. DnekTpuyeckre CBOMCTBA MOBEPXHOCTEH. AICOPOIUS AIEKTPOIUTOB.

Paspnein 2. CBOMCTBA KOJUIOUIHBIX CUCTEM

Tewma 5. Knaccudukanus u noixydeHus: JUCIEPCHBIX CUCTEM.

Tema 6. Onruueckrue W KUHETUYECKHE CBOMCTBA JIUCIEPCHBIX CHCTEM.
DNEeKTPOKUHETUYECKUE SIBJICHHUS.

Tema 7. JInopunbHbIe AUCTIEPCUM.

Tewma 8. JInodgoOHbIE nUciepcun: arperaTuBHasi yCTOMYMBOCTb M KOATYJISIIIHS.

Tema 9. MuKporeTeporeHHbl€ CUCTEMBI.

Tema 10. CTpyKTypHO-MEXAaHUYECKUE CBOMCTBA AUCIIEPCHBIX CHCTEM.

4.3. Jlekuuu
O0bem yacoB
Ne OuHo-3204Hast
HaunmeHnoBanmne TeMbl
n/n Ounas ¢opma dopma /
3a04yHas ¢popMma
7 cemecTp

1. | TepmoarHaMKKa MOBEPXHOCTHBIX SIBICHUIA. 2 -
KanmuigpHocTs.

2. | MonexynsipHas ancopOIus Ha TBEpAOH 2 -
MTOBEPXHOCTH.

3. | [loBepXHOCTHBIE CJIOU U TIJICHKU Ha TPAHUIIC 2 -
pazziena >KHIKOCTh-Ta3.

4. | DIeKTpUYECKUE CBOMCTBA OBEPXHOCTEN. 2 -
AncopOIust 3JeKTPOITUTOB.

5. | Knaccuduxanus v nonydeHus JUCHIEPCHBIX 2 -
CUCTEM.

6. | OnTuueckre M KHHETUYECKHUE CBOWCTBA 2 -
JTUCIIEPCHBIX CUCTEM. DJIEKTPOKUHETUUECKUE
SIBJICHHUSI.

7. | JInopunbHbIe AUCTIEPCUH. 2 -

8. | JImooOHbIC nucTiepcuu: arperaTuBHAS 2 -
YCTOMUYMBOCTb U KOATYJISALIMS.

9. | MuKporeTeporeHHble CUCTEMBI. 2 -

10. | CTpyKTypHO-ME€XaHHYECKHUE CBOMCTBA TUCIIEPCHBIX 2 -
CHCTEM.

HTroro: 20 -




4.4. lIpakTnyeckne 3aHATUSA HE IPETYCMOTPEHBI YU€OHBIM IIJIAHOM.

4.5. JIabopaTopHbie padoThI

O0beM yacoB

Ne OuHo-3204Hast
HanmeHoBaHMe TeMbl
n/n Ounas popma ¢popma /
3a04Has popma
7 cemecTp
1. | TepmoanHaMuKa MOBEPXHOCTHBIX SIBJICHUI. 4 -
KanunnspHocTs.
2. | MonekynsipHasi afcopOIusi Ha TBEPAOH 6
MTOBEPXHOCTH.
3. | IloBepXHOCTHBIE CJIOM U IJICHKU Ha TPaHULIE 6 -
paszjena KHUIKOCTh-Ta3.
4. | DnekTpuuecKue CBOMCTBA TOBEPXHOCTEH. 4 -
AncopOuust 37IeKTPOIUTOB.
5. | Knaccuduxanus v noiny4eHus JUCEpCHBIX 4 -
CUCTEM.
6. | OnTtuueckre U KHHETUYECKHUE CBOKMCTBA 4 -
JUCHIEPCHBIX CUCTEM. DJIEKTPOKMHETUYECKUE
SIBIICHUSL.
7. | JImodunbHbBIC qUCTIEPCHH. 4
8. | JImodobHbIe AuicTIepcHn: arperaTUBHAsL 4
YCTOWYMBOCTD U KOATyJISILIMSL.
9. | MuKporeTeporeHHble CUCTEMBI. 4
10. | CTpyKTypHO-MEXaHUYECKHE CBOMCTBA JUCTIEPCHBIX 4
CUCTEM.
Hroro: 44 -
4.6. CamocrosiTesibHas padoTa CTYACHTOB
O0bem yacoB
Ne HanmeHnoBanue Bua camocrositebHOM O4Ho-3204Has
n/n paszaena / TeMbl padoThI Ounas ¢popma ¢opma /
3a04yHas ¢popMma
7 cemectp
1. | TepmonnHamuka HAIIMCAaHUE KOHCIIEKTA, 8 -
MMOBEPXHOCTHBIX OTBETHI HA BOIIPOCHI,
SIBJICHUM. MHOJTOTOBKa K
KanunnsipaocTs. nabopaTtopHbIM paboTam,
odopmiieHne
71a60paTOPHBIX
KYPHAJIOB
2. | MonekynspHas HalMCaHUe KOHCIEKTA, 8 -
ajzicopOLus Ha TBEPJOM | OTBETHI Ha BOIIPOCHI,
MTOBEPXHOCTH. MOJIrOTOBKA K
nabopaTopHBIM paboTam,
oopmiteHme
1ab0paTOPHBIX

KYpHaJIOB




[ToBepXHOCTHBIE CIIOU U
IJIEHKHU HA TPaHUIIE
paszena )KUIKOCTb-Ia3.

HamycaHUe KOHCIIEKTA,
OTBETHI Ha BOIIPOCHI,
MOJITOTOBKA K
nabopaTopHBIM paboTam,

oopmiteHme
11a00paTOPHBIX
KYpHaJIOB
4. | DnexTpuuyeckue HanucaHue KOHCIIEKTa,
CBOMCTBa OTBETHI Ha BOIPOCHI,
MTOBEPXHOCTEH. MOJITOTOBKA K
Ancopbuust 1abopaTopHBIM paboTam,
AEKTPOJIUTOB. oopmiienune
71a00paTOPHBIX
KYPHAJIOB
5. | Knaccudukanus u HaIMCcaHue KOHCIIEKTa,
MOJIy4EHHUs JUCIIEPCHBIX | OTBETHI HA BOMPOCHI,
CHCTEM. MOATOTOBKA K
nabopaTopHBIM paboTam,
oopmiteHme
11a00paTOPHBIX
KYpHAJIOB
6. | Onrtuueckue u HamucaHue KOHCIIEKTa,
KHHETHYECKUE CBOMCTBA | OTBETHI HA BOIIPOCHI,
JUCTIEPCHBIX CHCTEM. MOJITOTOBKA K
DNEeKTPOKMHETUYECKUE | JaOOPaTOPHBIM paboTam,
SIBJICHUSL. oopmienme
J1a00paToOpHBIX
KYPHAJIOB
7. | JInodpunsHbIE HAaMMCaHUE KOHCIIEKTA,
T CTIEPCHN. OTBETHI Ha BOIPOCHI,
MOATOTOBKA K
71a00paTOpHBIM paboTam,
odopmiieHue
71a00paTOPHBIX
KYpHAJIOB
8. | JlmodobHbIe HaIlMCaHWE KOHCIEKTa,
TMCTICPCHU: OTBETHI Ha BOIIPOCHI,
arperaTuBHas MOATOTOBKA K
YCTOWYMBOCTD U nabopaTtopHbIM padoTam,
KOaryJisius. othopmieHue
71a0opaToOpHBIX
KYPHAIOB
9. | MukporereporeHHbIe HalMCaHWe KOHCTIEKTA,
CHCTEMBI. OTBETHI Ha BOIPOCHI,
MOATOTOBKA K
71a00paTOpHBIM paboTam,
odopmiieHue
71a00paTOPHBIX
KYPHAJIOB
10. | CtpykTypHO- HaIMCaHHUE KOHCIIEKTA,

MeEXaHUYECKHUE CBOMCTBA
I[I/ICHepCHBIX CHUCTCM.

OTBEThI Ha BOITPOCHI,
IIOATrOTOBKA K




1abopaTopHBIM paboTam,
odopmiieHue
71a00paTOPHBIX
KypHAJIOB

HToro: 80 -

4.7. KypcoBblie padoThl / IPOEKTbI HE MPEyCMOTPEHBI YYECOHBIM IIJITAHOM.

5. Meroaun4eckoe odecrieuenne, 00pazoBare/ibHbIe TEXHOJIOTHH

[IpenonaBaHue NHUCHUIUIMHBI BEAETCS C MPUMEHEHUEM CJEAYIOIIUX BUIOB
00pa30BaTEeNbHBIX TEXHOJIOTUH:

NHpopmalilnoHHbIE TEXHOJOTUU: HUCIOJIb30BAaHUE 3JIEKTPOHHBIX YYEOHHKOB,
XMUMHYECKUX MPOTrpaMM NP NOATOTOBKE K JIEKIUSAM U JJAOOPaTOPHBIM pabOTaM.

PaGota B koMaHze: coBMecTHasi paboTa CTYJIEHTOB B IPyIIE NpU MOJTOTOBKE K
7a00paTOpHBIM paboTaM, BBIOJIHEHUE TPYNIOBBIX AoOMalIHUX 3agaHuil (Paznmen 1.
OOmias xapakTepucTUKa KOJUIOMAHBIX cuctem; Paznen 2. CBolcTBa KOJUIOUIHBIX
CHCTEM).

6. @opMBbI KOHTPOJISI OCBOCHUS Y4eOHON TUCHMILTHHBI

Tekyiias arrecrauusi CTYAEHTOB MHPOU3BOAUTCA B JIUCKPETHBIE BPEMEHHBIE
WHTEpBaJIbl JIEKTOPOM WU TMpernojaBaTelieM, BEIyIIMM JabopaTopHbie pabOTHI IO
JTUCIUTUIMHE B Pa3UYHBIX (hOpMax: BHITIOJIHEHHE MUCHbMEHHBIX JOMAIIIHUX 3aJIaHUuN
U KOHTPOJIBHBIX padoT.

[IpoMexXyTOUHBIA KOHTPOJIb MO pe3yjbTaTaM OCBOCHUS JUCIUTLIMHBI
POXOJAUT B (POpME MUCBMEHHOTO 3K3aMeHa (7 cemecTp).

Cucrema olieHUBaHUS YUY€OHBIX JOCTHXKEHUN CTYACHTOB, OIEHOYHbBIE CPEICTBA
npeAcTaBieHbl B (OHJE OIICHOYHBIX CPEICTB K pabouell mporpamMme ydeOHOM
JTUCIUIIIMHE (PUIOKEHUN).

7. YueOHO-MeTOoAnYecKOoe U NMPOrpaMMHO-UH(OPMallMOHHOE ol0ecnevyeHune
AUCHUTITHHBI

A) OCHOBHasl IUTEpaTypa:

I. lyxun E.J., IlepuoB A.B., Amenuna E.A. Komnounnnass xumus. — M.:
N3 n-Bo «Bricmag mkoiay, 2004. — 445 c.

2. ®posoB FO.I'. Kypc komnougnoi xumuu. [IoBEpXHOCTHBIEC SIBICHUS U
nucnepcHbie cucteMbl. — M.: Xumus, 1989. — 462 c.

3. Opunpuxcoepr J.A. Kypc xomtouanon xumun. — JI.: Xumusa, 1984. —
368 c.

4. JlabopaTopHble paboOThl M 3amayu 1o KoutougHoi xumuu / Ilox pen.
O.I'. ®pososa, A.C. I'poackoro. — M.: Xumus, 1986. — 215 c.




5. Knenun B.U. Ilpaktukym no xomtongHod xumun. — M.: Conb, 1996. —

56c.

b) nononnuTenpHasa nuTeparypa:

1. Pebunnep I1.A. IloBepXHOCTHbBIE SIBIEHUS B JUCIEPCHBIX CHCTEMAX:
dusuko-xumMuueckas mexanuka. — M.: Hayka, 1979. — 384 c.

2. Pebunpnep I1.A. TloBepXHOCTHBIE SIBJIECHUS B JUCIEPCHBIX CHUCTEMAX:
Komnounnas xumus. — M.: Hayka, 1978. — 368 c.

3. M. JIxeiikok, JIx. [lapdur. Xumus moBepxHocTel pazaena ¢gaz. — M.:
Mup, 1984. 269 c.

4. Kammmnspras xumus / [loxg pen. K. Tamapy: Ilep. ¢ smonckoro. — M.:
Mumup, 1983. 272 c.

5. Hepsrun b.B. Teopuss yCTOMYMBOCTH KOJUIOWJIOB M TOHKHUX IUJIEHOK. —

M.: Hayka, 1986. — 206 c.
B) UnTepHeT-pecypcesr:

1. www.elibrary.ru

2 www.elementy.ru
3. www.chem.msu.ru
4 www.chemport.ru

8. MarepuajbHO-TEXHUYECKOE O0ecneYeHue U CIUTITHHbI

JIeKIIMOHHBIE 3aHATUSA: KOMIUIEKT S3JEKTPOHHBIX MPE3CHTALUM, ayJuTOpus,
OCHAIIICHHAs TPE3CHTAIMOHHOM TEXHUKOW (MyJIbTUMEIUIHAS JIOCKa, IPOEKTOP,
9KpaH, HOYTOYK).

JlaGopaTopHbie pabOTHI: JabOpaTOpUsi HEOPTaHUUYECKON XWMHH, OCHAILCHHAS
JIOCKOHM, Ta0nuuaMu, XMMHYECKUMHU pPEakTUBAMH, JIAOOpAaTOPHOM MOCYIOM,

HEO0OXOIMMBIM 000PYIOBAHUEM.


http://www.chemport.ru/

9. JIucT 1OMOJITHEeHUH U U3MEHEeHU

n/n

Hara
BHECEHUS
u3MeHeHus /
JAOTOJTHEHUS

OcHoBanune

Conep:xaHue u3MeHeHUs!
/ monmoJiHeHHust

Jluua, noarBepxaaw0ine
H3MeHeHue / JOMoJTHEHHe

3aBeayrouuii
Kadeapon
(®HO,
MOJANHUCH)

Jdupextop /
JIeKaH
(®HUO,
MOJAIMNCDH)




