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ITepeuyenn cBeenuii 0 padoyeii nporpaMmme MoayJist

Yd4eTHbIE JaAHHBIE

Oo0pa3oBaTtebHasi nporpaMmma
1. Xumus

Koa OI1

1. 04.04.01/33.02

HanpaB.neHne noAroTOBKH

Kon HalpaBJC¢HUA U YPOBHA IMOATOTOBKHA

1. Xumus 1.04.04.01
[Iporpamma MoJyssi COCTaBlIeHa aBTOPaMU:
Yuenas
Ne n/m Pamuaust Hvs CTeleHb, Y4eHoe JloJzKHOCTD Hoapasaenenue
OT4ecTBO ’
3BaHHE
1 Axcenosa TaTbsHA KaHauagaT JlomeHT (buznueckoit u
BnagumupoBHa XUMHYECKUX HEOPraHUYECKOU XUMUU
HayK, JOLIEHT
2 Buuskos Cepreii JIOKTOP [Ipodeccop OpraHUYECKON XUMHUH U
AHartojbpeBHY XAMUYECKHUX BBICOKOMOJIEKYJIIPHBIX
HayK, podeccop COCTMHECHUI
3 KoueroBa Hanexna KaHauaaT JlomeHt buzmveckoit u
AJleKcaHIpOBHA XHUMHYCSCKHX HEOPraHUYECKON XUMUU
HayK, JIOLEHT
4 Moukun Bragumup KaHaugatT JloeHT OPraHU4YeCKOM XUMHUH U
CepreeBuu XUMUYECKHUX BBICOKOMOJIEKYJIIPHBIX
HayK, 0e3 COEIUHEHNI
YYE€HOI0 3BaHUs
5 Hoxpun Cepreit KaHIuaaT JoueHt JIeTIapTaMEHT
CeMmeHOBUY XAMUYECKHUX byHIaMEeHTAIBHOHN 1
HayK, CTapIIHi MPUKJIAJHON XUMUU
Hay4HbIN
COTPYAHUK
6 [Terposa FOnust KaHauaaT JloueHt AHAJTUTUYECKON XUMUHU U
CepreeBHa XUMHUYECKUX XUMHH OKPY>KaroIeun
HayK, JIOLEHT Cpebl
CoraacoBano:

VYnpasieHue 00pazoBaTeIbHBIX IPOrPaMM

E.C. Komaposa




1. OBIIAA XAPAKTEPUCTUKA MOJAYJSA O6menayynbie JUCHUILITAHBI

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

Monaynbs «OO1eHay4yHble AUCUUIUIMHBL COCTOMT M3 NATH AUCUMIUINH: «Heopranmueckas Xumus»,
«Oprannueckass xuMus», «OCHOBBI (pu3HuecKoil Xumumn», «CoBpeMeHHas aHaJIUTUYECKas XUMHSDY,
«XUMUS TTOTUMEPOB» M NPEAHA3HAYCH JJIS CTYJIEHTOB TpaeKTopun «PyHAaMeHTalIbHble OCHOBBI XUMUHU
JUISL PELLICHUS UCCIIEI0BATENIbCKUX M MPUKIIAIHBIX 3a1au». Lleapo Moaysst siBiisieTcst yriryOineHnue 3HaHHi,
pa3BUTHE YKCIIEPUMEHTAIBHBIX U MPAKTHUECKUX HABBIKOB 110 Oa30BBIM pa3JiellaM XUMHH, PEI0CTABICHHUE
BO3MOKHOCTH CTYACHTY CO3HATENILHO U MPO(ECCHOHATBHO OJJOUTH K BBIOOPY TEMATUKU HAyYHOU pabOThI
Y COOTBETCTBYIOLIEH €if 00J1aCTH XMMHUHU BO BpeMs 00yUeHHs B MaruCTpaType.

1.2. CTpykrypa u 00beM MOYJIA

Tabmuna 1
O0BbeM AUCUUITAH MOXYJIS
Ne H BCEro MOAYyJisl B 3a4€THBIX
Hepeqem, AUCHUILIMH MOAYJIsl B MOCJTET0BATC/IBHOCTH HX OCBOCHUSA

n/n eTHHUIAX

1 OcHoBbI HU3UYECKON XUMUU 3
2 Heopranuueckas xumus 3
3 Opranuueckasi XUMust 3
4 CoBpeMeHHas aHAIUTUYECKasi XUMHUS 3
5 XUMHS IOJIUMEPOB 3

HUTOTI'O o moaysto: 15

1.3.11ocsienoBaTe ILHOCTH OCBOEHHMSI MOYJIS B 00pa30BaTe/IbHOM NMporpamme
IIpepexkBU3UTHI MOTYIS He npenycmoTpenst

IMocTpeKBU3UTHI U KOPEKBU3UTHI 1. KoMmbroTepHbl€ TEXHOJIOTHHI

MOIYJIst

1.4. Pacnipenesienne KoMmeTeHUM

00y4eHusi (MHAMKATOPBbI) 110 MOIYJIIO

N0 IUCHMIVIMHAM MOIYJIsl, IUIAHMpPYeMble PpPe3yJbTaThl

TaOmnuma 2
Ilepeyennb
Koa u HauMenoBanmue IInanupyeMble pe3yJbTaThl 00yUeHHS
JTUCHUILINH
KOMIIETEHIIMH (MHAMKATOPBI)
MOIYJIst
1 2 3




Heoprannueckass | OIIK-1 - CnocoGen 3-1 - leMoHCTpUpOBaTh IOHUMAaHHE
XUMUS BEISIBJISITD, (yHIaMEHTAIBHBIX PUHIIUIIOB, METOJIOB U
(bopMyIHpOBATh U pEIIaTh | TMOJIXOIOB K PEIICHUIO (PYHIAMEHTAIBHBIX U
(byHIaMEeHTaIbHBIC U MIPUKJIAJIHBIX 33124 B MPO(UIBHOM 00IacTn
MPUKJIAIHBIC 33]]a91 B JESITETPHOCTH U MEKAUCIUTUTMHAPHBIX
o0actu cBoeit HaIpaBJICHUAX
pO(eCCUOHAIBHON
pod I1-1 - ITpennarath myTH pelieHUs
JeSITeTbHOCTH U B
(dbyHIaMeHTaNbHBIX U MPUKIIATHBIX 33724 B
MEX TUCTIMTUTHHAPHBIX -
npoUIbHOM 006IaCTH JEATENBHOCTH U
HAIpPAaBIICHUSX C
MEXIUCUIUTUTMHAPHBIX HAMPABICHUSIX,
HCIOJIb30BaHUEM
onupasich Ha (PyHIaAMEHTaIbHbIC 3aKOHBI U
dbyHIaMEHTATBHBIX
. MPUHIUIBI C UCTIOIb30BAHUEM
3HAHUU U TPAKTHYECKUX
COOTBETCTBYIOLIUX IIEJISIM MOAXO0/I0B U
HABBIKOB YIOHHA 1 AXOA
METOIOB
J1-1 - JleMOHCTpUPOBaTh aHAIUTUYECKUE
YMEHHS U KPEaTUBHOE MBITIJICHHE
-2 - [IposBIATh MHIEPCKUE KaUeCcTBa U
yMeHHsI paboTaTh B HAYYHOM KOJUICKTHBE
OIIK-2 - Cnocoben 3-1 - JIleMoHCTpUpOBaTh MTOHUMAHHUE
BBITIOJIHATH HCCIICIOBAHUS | IPUHITUIIOB, OCOOCHHOCTEH U 3a/1a4
TIPH PEIICHUN MpoBeIeHUsT QyHTaMEHTAIBHBIX U
(byHIaMEHTAIBHBIX H MIPUKJIAHBIX MCCIICIOBAHNH, IITITAHUPOBAHUS
MIPUKIIAIHBIX 3a]1a4, MOJIETIbHBIX WU PeajbHbIX 3KCIIEPUMEHTOB
IUIAHUPOBATh U
P [1-1 - UmeTh OnbIT NpoBeIECHUSA
OCYIIECTBIISITH CIIO)KHbBIE
(dyHIaMEHTANbHBIX U TPUKIIATHBIX
peasibHbIE WU MOJICTbHbBIE .
WCCIIeIOBAaHUH, MOJIETBHBIX WIIA PEATbHBIX
HKCIIEPUMEHTHI
HKCHEPUMEHTOB C UCIOJIH30BAHUEM
COBPEMEHHON METOJ0JIOTUH, METOJIOB,
000pyIOBaHUS U TEXHUKH
-2 - IIposABAsTE OTBETCTBEHHOCTH U
HAaCTOWYUBOCTH B JOCTHKEHUH LIETTU
OIIK-3 - Criocoben 3-1 - JleMoHCTpUpOBaTh IOHUMAaHHE
aHAJIN3UPOBATh, MIPUHIIMIIOB U METOJIOB aHaIN3a U 0000IICHUS
MHTEPIPETHPOBATH U Pe3yJIbTaTOB TEOPETHUECKUX U
0000111aTh pe3yIbTaThl HKCIEPUMEHTAIBHBIX UCCIIETOBAHHIH,
HCCIIE0BAaHUN B MIPUMEHSIEMBIX B TPOPECCUOHATBHON 00JIacTH
npodeccrnoHaIbHOM
06I1ACTH J1-1 - JleMOHCTpUpPOBaTh YMEHHUS
aHAJIM3UPOBATh U 000011aTh HHPOPMAILIHIO,
JIeNIaTh JJOTHYECKUe YMO3aKIIOUEHHUs
Opranuueckast OIIK-1 - Cniocoben 3-1 - JleMOHCTpUpOBaTh IOHUMaHHUE
XUMHUS BEISIBJISITD, (yHIaMEHTAIbHBIX PUHIIUIIOB, METOIOB U

(bopMyIHpOBaTH M pemaTh
byHIaMEeHTaJIBHBIC U
NPUKJIaTHBIE 33/1a9H B
o0JacTH cBoe

MOJIXOJIOB K PEIICHHUIO (PyHIaMEHTAILHBIX U
MIPUKIIAIHBIX 33729 B TPO(HILHOM 00J1acTH




npodeccrnoHabHOM
NesITeIbHOCTH U B
MEXTUCIIMTUTMHAPHBIX
HaTpaBJICHUSIX C
WCTIOJIb30BaHUEM
dbyHIaMEHTATBHBIX
3HAHUHN U NPAKTUYECKUX
HaBBIKOB

ACATCIIbBHOCTU U MCKIUCHUIIIIMHAPHBIX
HaIpaBJICHUAX

I1-1 - ITpegnarats myTH pelieHus
(GyHIaMEHTAIBHBIX M MPUKJIAIHBIX 33/1a4 B
popUIBLHOM 00JIaCTH IEATETLHOCTH 1
MEXTUCIIMIUTHHAPHBIX HAIPABJICHUSX,
ONUpasCh Ha (PyHIaMEHTATBHBIC 3aKOHBI U
MIPUHIUIIBI C UCTIOJIb30BAHUEM
COOTBETCTBYIOIIUX IIEIISIM TTOAXOJIOB U
METOJIOB

JI-1 - JleMOHCTpHpPOBaTh AHATTUTHUECKHE
YMEHHSI U KPEATUBHOE MBILLIICHUE

-2 - IIpoaBasTh TuAEpPCKUE KauecTBa U
yMeHHS paboTaTh B HAYYHOM KOJIJIEKTHBE

OIIK-2 - Criocoben
BBIMOJIHATE UCCIICIOBAHMUS
[IPH PEUICHUN
(dyHIaMEHTAIBHBIX U
MPUKJIAIHBIX 3a/1a4,
IUTAHUPOBATh U
OCYIIECTBIIATH CIOMXKHBIC
peabHbIC WM MOJICTbHBIC
IKCTIEPUMEHTBI

V-1 - CooTHeCcTH LICNb U 3a0a41 HCCICIOBAHUS
¢ Ha0OpOM METOIOB UCCIIEI0BAaHUS, BBIOUPATH
HE0OX0IMMOE COYeTaHUE TIeITU U CPEACTB MPU
HJ'IaHI/IPOBaHI/II/I I/ICCJ'IC)IOBaHI/Iﬁ

-1 - IleMOHCTpHpOBaTh aHATTUTUYECKUE
YMEHHS U KPeaTUBHOE MBIIILIICHUE

OIIK-3 - Criocoben
aHaJTM3UPOBATb,
HMHTEPIPETUPOBATH U
0000111aTh pe3yIbTaThl
HCCIIEIOBAHUN B
npodeccrnoHaIbHOM
obnactu

V-1 - AHanu3upoBath pe3yJIbTaThl
HaAOJIOACHUH 1 SKCIIEPUMEHTOB, KOPPEKTHO
MHTEPHPETHPOBATH UX A1 POPMYITUPOBAHUS
3aKJIIOYCHUI U BEIBOJOB

I1-1 - ®opmynupoBaTh 00OCHOBAaHHBIC
3aKJIFOUEHUS U BBIBOJIBI IO pe3ysibTaTaM
aHaJIM3a Hay4YHOU JIUTepaTypbl, COOCTBEHHBIX
AKCIIEPUMEHTAIBHBIX IaHHBIX U PaCYETHO-
TEOpeTUYeCcKuX paboT

-1 - JlemoHCTpUpOBaTh YMEHUS
aHAJTM3UPOBATh U 0000IaTh HH(OPMAIIHIO,
Je7aTh JIOTHYECKUE YMO3aKIIIOUeHHS

OCHOBBI
dbuznveckoi
XUMHH

OIIK-1 - Cnocoben
BBISIBIISITD,
(GhopMyJIHpPOBATh U pPelIaTh
(byHIaMEeHTaJIbHBIC U
MPUKJIAIHBIC 33]1a41 B
oOactu cBoei
npodeccroHanbHOI
JEATETLHOCTH U B

MEXK TUCIIUILTHHAPHBIX
HaTPaBJICHUAX C

3-1 - IleMOHCTpUPOBATH TOHUMAHUE
(dbyHIaMEHTaNbHBIX IPUHIUIIOB, METOIOB U
MOJIXOJIOB K peuIeHHI0 GyHIaMEHTAIbHBIX U
MIPUKJIAIHBIX 33724 B IPOUIBLHOM 0061acTH
NEeSTeNbHOCTH U MEXIUCIUTUTMHAPHBIX
HaIpaBJIEHUsAX

V-1 - BoIBIATD U ONPEAETATH LEIU U IIyTH
pemeHust pyHIaMEHTaIBHBIX U TPUKIIATHBIX
3aJ1a4 B MPOQMILHOM 00JIACTH IEATEITHHOCTH,
ONUpasich Ha (PyHIaMEHTaJIbHbIE 3aKOHBI U




HCII0JIb30BAaHNUEM
(byHIaMeHTaIbHBIX
3HAHUH U IPAKTUYECKUAX
HaBbIKOB

MIPUHIIUIIBI, C UCTIOJIb30BAHUEM
COOTBETCTBYIOIIMX LIESIM MOAXO/A0B U
METOJI0B

-1 - IleMOHCTpHpOBaTh aHATUTUYECKUE
YMEHHS U KPeaTUBHOE MBIILICHUE

-2 - [IposBIATh TMIEPCKUE KAUECTBA U
yMEHUs paboTaTh B HAYYHOM KOJJICKTUBE

OIIK-2 - Crnocoben
BBITIOJHATH UCCIEA0BAHUS
IIPH PEIICHUN
(GyHIaMEHTaIbHBIX U
MPHUKIIATIHBIX 3a/a4,
IUIAHUPOBATh M
OCYIIECTBIISATH CIOXKHBIC
peasbHbIE WK MOJIETbHbBIE
AKCIIEPUMEHTHI

V-1 - CooTHECTH LIENE U 3aJJaUH UCCIICIOBAHUA
¢ HaOOPOM METOJIOB UCCIICIOBAHMS, BLIOUPATh
HEOOXOIMMOE COYETaHUE TIEITH U CPECTB TIPHU
TJITAHUPOBAHUH MCCIICIOBAHUN

[1-1 - UmeTh OnbIT NpoBeICHUS
(dyHIaMEHTAIBHBIX U TIPUKIIATHBIX
HCCIe0BaHUM, MOJICIBHBIX WU PEAIbHBIX
SKCIIEPUMEHTOB C HUCIIOJIb30BAHUEM
COBPEMEHHON METOJ0JIOTUH, METOJIOB,
000py/I0BaHUS U TEXHUKU

-1 - IleMOHCTpHpOBaTh aHAIUTUYECKUE
YMEHHS U KPeaTUBHOE MBIIILICHUE

OIIK-3 - Criocoben
aHAJIM3UPOBATH,
HUHTEPIPETUPOBATD U
00001IaTh pe3yIbTaThl
HCCIIEJOBAaHUN B
po¢eCcCuOHAITBHON
obnactu

3-1 - JleMoHCTpUpOBaTh IOHUMAaHHUE
MIPUHIIMIIOB U METOJIOB aHaJM3a U 0000IICHUS
Pe3yJIbTaTOB TEOPETHUECKUX U
HKCIIEPUMEHTAIBHBIX UCCIIETOBAHHIA,
MPUMEHSIEMBIX B IPOPECCHOHATBFHON 00JIaCTH

V-1 - Ananu3upoBaTh pe3yJbTaThl
HaOJI0/IEHUH U 9KCIIEPUMEHTOB, KOPPEKTHO
HUHTEPIPETUPOBATH UX AJIs1 GOPMYIUPOBAHUS
3aKJIIOYEHUI U BBIBOJIOB

-1 - JlemoHCTpUpOBaTh YMEHUS
aHATM3UPOBATh U 00001aTh HH()OPMAIIHIO,
Je7aTh JIOTHYECKUE YMO3AKIIOUeHHS

CoBpemMeHHast
aHaJIUTHYeCKas
XUMUS

OIIK-1 - Criocoben
BBISIBIISITH,
(bopMyIHpOBATH U PeIIaTh
(byHIaMEHTaJIbHBIC U
MPUKJIAIHBIC 33]1a41 B
obnactu cBoei
npodeccrnoHabHOM
JCSITEJIBHOCTH U B
MEK TUCIIUTUTHHAPHBIX
HaTpaBJICHUAX C
HCIIOJIb30BaHUEM
(byHIaMEHTaIbHBIX

3-1 - JleMoHCTpUpOBaTh HOHUMAaHUE
(dbyHIaMeHTaNbHBIX IPUHIIUIIOB, METOJIOB U
MOJIXOJIOB K pelIeHHI0 (yHIaMEHTAIbHBIX U
MIPUKJIAIHBIX 33724 B TPO(UIBHON 00IacTH
NEeATEIbHOCTH U MEKIMCUUIITMHAPHBIX
HaIpaBJICHUSAX

J1-1 - JleMOHCTpUpPOBaTh AHAIUTUYECKUE
YMEHHSI U KPEATUBHOE MBILIICHUE

-2 - IIposIBIIATh TUAEPCKUE KaUeCTBA U
yMEHUs paboTaTh B HAYYHOM KOJUIEKTHUBE




3HAHUH U IPAKTUYECKUX
HAaBBIKOB

OIIK-2 - Cnocoben
BBINOJHATH UCCIEI0BAHUS
IIPH PEIICHUN
(byHIaMEHTAJIBHBIX
MPUKJIAIHBIX 33134,
TUTAHUPOBATh U
OCYIIECTBIISITH CII0KHBIE
peaybHbIE WU MOJIETbHbBIE
OKCIIEPUMEHTEI

3-1 - IleMOHCTpUpPOBATH TOHUMAHUE
MIPUHIIMIIOB, 0OCOOCHHOCTEH U 3a1a4
npoBeeHus! GyHIaMEHTAIbHBIX U
MPUKIIAIHBIX UCCIIEIOBAHUMN, TUTAHUPOBAHUS
MOJIETIbHBIX WU PeajbHBIX 3KCTIEPUMEHTOB

JI-1 - JleMOHCTpHpPOBaTh AHATTUTHYECKHE
YMEHHUsSI U KPEATUBHOE MBILLIIICHUE

-2 - IIposABAsTE OTBETCTBEHHOCTH U
HACTOWYUBOCTH B JOCTHKEHUH LIETTU

OIIK-3 - Criocoben
aHAJIM3UPOBATH,
MHTEPIPETUPOBATH U
00001IaTh pe3yIbTaThl
HCCIIEJOBAaHUN B
po¢eCcCuoHANTBHON
obnactu

V-1 - AHanu3upoBath pe3yJIbTaThl
HAOJIOACHUH 1 SKCIEPUMEHTOB, KOPPEKTHO
MHTEPHPETHPOBATH UX IS POPMYITUPOBAHUS
3aKJIIOYCHUI U BEIBOJOB

[1-1 - ®opmynupoBaTh 00OCHOBaHHBIC
3aKJIFOUEHUS U BBIBOJIBI IO pe3yibTaTaM
aHaJlM3a Hay4YHOU TUTEpaTypbl, COOCTBEHHBIX
AKCIIEPUMEHTAIBHBIX JIAHHBIX U PacYeTHO-
TEOpeTUYecKuX paboT

-1 - JleMoHCTpUpOBaTh YMEHUS
aHAIM3UPOBATh U 00001aTh HH()OPMAIIHIO,
Je7aTh JIOTHYECKUE YMO3AKIIOUeHHS

XUMUS
MOJUMEPOB

OIIK-1 - CnocoGen
BBISIBIISITH,
(dbopMyHUpoBaTh U penaTh
(dbyHIaMeHTalbHbIE U
MIPUKIIAIHBIC 3a/1a49H B
o0acTH cBoei
npodeccrnoHanbHOM
JEeSTEILHOCTH U B
MEXTUCIUTTTHAPHBIX
HAIPABIICHUSX C
WCTIOJIb30BaHUEM
(byHIaMEHTaIBHBIX
3HAHUM U NPAKTUYECKUX
HaBBIKOB

3-1 - JleMOHCTpUpPOBATH IOHUMAHUE
(dbyHIaMeHTaNbHBIX IPUHIUIIOB, METOIOB U
MOJIXOJIOB K pelIeHUI0 PyHTaMEHTAIbHBIX U
MIPUKJIAIHBIX 33724 B TPOUIBHOM 0061acTH
NEeSATEIbHOCTH U MEKIMCUUIITMHAPHBIX
HaIpaBJICHUSAX

V-1 - BBIABIATH U ONIPEAEIIATH LEIU U IIyTH
peieHus GQyHAaMEeHTaIbHBIX U MPUKIAIHBIX
3a/1a4 B PO UIHLHON 00JIaCTH IEATETLHOCTH,
ONUpasich Ha (PyHIaMEHTaJIbHbIE 3aKOHBI U
IIPUHIIMIIBI, C UCIIOJIb30BAHUEM
COOTBETCTBYIOIIHUX LIEJISIM IIOIXOJ0B H
METOJI0B

-2 - [IposBIATh MMAEPCKUE KAUeCTBA U
yYMEHUS paboTaTh B HAYYHOM KOJJICKTUBE

OIIK-2 - Crnocoben
BBITIOJIHATH UCCIEA0BAHUS
IIPH PEIICHUN
(GyHIaMEHTaIBHBIX U
MPHUKIIAIHBIX 3a/1a4,
IUIAHUPOBATh H

3-1 - IleMOHCTpUpPOBATH TOHUMAHUE
MPUHIIMIIOB, 0OCOOCHHOCTEH U 3a1a4
npoBesieHus! GyH/IaMEHTAIbHbBIX U
MIPUKIIAIHBIX UCCIICIOBAHUMN, TUTAHUPOBAHUS
MOJIETIbHBIX WU PeajbHBIX 3KCIIEPUMEHTOB




OCYILECTBIISATH CIIOKHbIE
peanbHbIe WA MOJCIIbHBIC
JKCIIEPUMEHTHI

V-1 - CooTHeCTH LICNb U 3a0a4l UCCICIOBAHUS
¢ HabOpPOM METOJIOB MCCIIEIOBAHUS, BEHIOUPATD
HE00X0IMMOE COYeTaHue TIeNIU U CPEACTB MPU
TUTAHUPOBAHWH UCCIICIOBAHUI

[1-1 - ImMeTh onbIT IPOBEICHUS
(dhyHIaMEHTATBHBIX U TIPUKJIATHBIX
HCCIIe0BaHUM, MOJICTTBHBIX WJIH PealTbHBIX
AKCIIEPUMEHTOB C UCITOJIb30BAaHUEM
COBPEMEHHOU METO/I0JIOTHH, METOIOB,
000py/I0BaHUs U TEXHUKU

JI-1 - JleMOHCTpHpPOBaTh AHATTUTHUECKHE
YMEHHSI U KPEATUBHOE MBILLIICHUE

-2 - IIposABAsTE OTBETCTBEHHOCTh U
HACTOWYUBOCTD B JOCTHKEHUH LIETTU

OIIK-3 - Criocoben
aHAJIM3UPOBATH,
HMHTEPIPETUPOBATH U
0000111aTh pe3yIbTaThl
HCCIIEJOBAaHUN B
npo¢eCcCuOHATBHON
obnactu

V-1 - AHanu3upoBath pe3yJIbTaThl
HaOJIOACHUH 1 SKCIIEPUMEHTOB, KOPPEKTHO
MHTEPIPETHPOBATH UX IS POPMYITUPOBAHUS
3aKJIIOYCHUI U BEIBOJOB

-1 - IleMOHCTpHpOBaTh yMEHHUS
aHAJIM3UPOBATh U 000011aTh HHPOPMAIIHIO,
JIeNIaTh JJOTHYECKUEe YMO3AKIIOUEHHUs

1.5. ®opma o0yueHnust

OOyueHue 1Mo TUCIUIUTMHAM MOIYJISI MOKET OCYIIECTBIISTHCS B OUHON (opMax.




PABOYASA MPOTPAMMA JUCHUIIJIMHBI
OcHOBBI PU3HYECKON XUMHH

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4YeHOe 3BaHHue
1 Axcenosa TaTbsaHa KaHaugaT JloueHT (busnueckoit u
BiragumuposHa XUMHUYECKUX HAYK, HEOPraHU4YECKOU
JOLIEHT XUMUU

PeKOMeHZIOBaHO y‘lCﬁHO-MeTOJII/[‘leCKI/IM COBE€TOM MHCTHUTYTA EcTtecTBeHHBIX HAayK U MaTEMaTUuKu

ITporoxon Ne 2 or 30.01.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e AkceHoBa Tarbsina BiaagumuposHa, louneHT, pusndeckoil 1 HEOPraHUYECKONH XUMUH

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kon
Pasgen, Tema
pazaeia, HCHATITMHBL Copepxanue
TeMBbI
[Ipeamer XxumMuYECKOH TEPMOINHAMUKN, OCHOBHBIE ITOHATHS 1
omnpenenenus. [Ipunoxxenne 1 3aKoHa T/1 K MpocTelIIell cucteme
(unmeanbHBIH ra3). AHANH3 OOPATUMBIX ITPOLIECCOB
(M30TepMHUUECKUH, H30XOPHUECKUH, H300apUIECKUH U
1 IlepBrrit 3ak0H annabarndecknii) PacueT paboTHI M TETIOTH B Pa3IMYHBIX

TepMoaMHAMHKHU. TepMoxumusi | TIpolieccax M mukiIax. Kamopudaeckrne U TepMHIECKHE

KO3 PHUIIMEHTHI U CBSI3HM MexAy HUMU. [IpuMeHenue 1 3akoHa T/ K
CHCTEMaM, B KOTOPBIX MTPOTEKAIOT XUMHUUIECKue peakuuu. [Ipasuino
I'ecca kak cineacteue 1 3akoHa T/1. OCHOBHBIE 3aKOHBI
tepmoxumuu. TernoBoit 3 dekr peakiun. YpaBaenus Kupxroga.

BBOI[HI)IG KOHIOCTIIUHN 1 IMTPEANIOCHIIIKY NPUHIUIIA pAaCCCUBaHUSA
sHeprun. CaMonpou3BOJIBHBIN U HE CAMONIPOU3BOJIBHBIN MpoIiecc.
[ocrynatel BToporo Hadana tepmoguaamMuku. Lluxn Kapao.
AHaTUTHYECKOE BBIPAXKEHUE BTOPOTO 3aKOHA TEPMOANHAMUKH.
[IpuBenenHas TennoTa, HEKOMICHCHPOBAHHAS TEILIOTA.

2 BTtopoii 3akoH TepMoarHAMUKHY | MI3MeHEeHHEe SHTPOIUU CUCTEM, B KOTOPBIX IPOTEKAIOT
HeoOpaTuMeble mporiecchl. CBOWCTBA SHTPOIAN KaK (yHKITAN
cocrostams. CtaTUcTHYECKUH XapakTep 3HTponuu. COOTHOIIEHHE
JI. Bonpumana. DuTponus cmemenus. [loctynar [Tnanka. Cioco6s
pacuera abCOJIOTHBIX 3HAYEHUH SHTPONUU BeulecTBa. Vi3MeHeHne
SHTPOMUH XUMUYECKUX PEaKLUH.

TepmoauHaMuyeckue TepMoarHaMIYECKHE TIOTEHIIMANBI U XapaKTepUCTHIeCKUe QyHK-

3 IIOTEHIUAIIBI U nn. Oynakuun ['n66ca u I'enbmronsua. Kputepun

XapakTepucTHieckue QyHKIMK | HampaBIeHHOCTH CAMOIIPOU3BOJIBHBIX POLIECCOB M JOCTHIKEHHUS
- Kpurepun paBHoBecus. [Ipunuunst paBHoBecus [ m66ca. OTKpHITHIE




CaMONPOM3BOIBHOCTH
MPOIIECCOB U PABHOBECHSI.

CHUCTEMBI. X UMHUYECKHH ITOTEHITHAI. Y paBHeHHe [ 'mO0ca-
I'enemrombma. U3menenne ¢ynkiuit I n66ca u ['enpmronbma mis
XUMHMUYECKUX PEeaKIuil.

XHUMHUYECKOE PAaBHOBECHE.
T'ereporennoe paBHOBecuHE.

VYcinoBre XUMUYECKOTO paBHOBECHS. 3aKOH JEHCTBYIONINX Macc.
YpaBHeHHE H30TEpPMbl XUMHUUYECKON peakinu. Pacuet paBHOBecus
TOMOI'CHHBIX U T'€TCPOIrCHHBIX XUMUYCCKUX peaKuHﬁ. }II/ICCOHI/IaHI/IH
TBepAbIX cojell. KomOunuposanue papHoBecuii. 3oxopa u
nzobapa peakuuu. PacyeT KOHCTaHTHI paBHOBECHSI.

®da3oBble NEPEXObl MEPBOro poja. YpaBHenue Knaysuyca-
Knamnefipona. Kpussie naBienus mapa. Y cinoBus (pa3zoBoro paBHo-
Becust. [IpaBuno ¢a3. OMHOKOMIIOHEHTHBIE CUCTEMBI U HX
JyarpaMMbl COCTOSHUS. DHAHTUOTPOIHSA U MOHOTPOIIHSI.
JIByXKOMIIOHEHTHBIE CUCTEMBI U X IHarpaMMBbl COCTOSTHHSL.
[lepuTexTrHyeckoe mpeBpalieHue.

PaCTBOpBI HEJJICKTPOJIUTOB.

Uneanbubie pactBopbl. Tumbl pactBopoB. CocOOBI BEIpaKEHUS
KoHIeHTpanuu. [lapiuanpHble MOJBHBIE BETHYMHEBL TepMotuHa-
MUYECKHE COOTHOIICHHS IS MAPIHaIbHBIX MOJIBHBIX BEIIMYHH.
Croco0n1 pacueta. YpaBHenue I mb0ca-/{rorema. PaBHOBecHe:
JKUJIKUN pacTBOP-HACKIIIEHHBIN map, 3akoH Payns. KomnuratuBHeie
CBOICTBA PACTBOPOB. PaCTBOPUMOCTB TBEPBIX TEN B JKUIKOCTSX.
VYpasHenue penepa. Temneparypa KUIIEHUS U 3aMEP3aHUs
pacTBOpOB. 3aBUCHMOCTb TEMIIEPATYPhl KUIIEHUS OT COCTaBa
pacTBopa. 3aBUCUMOCTb TEMIIEPATYphl 3aMep3aHHsl pacTBOpa OT €ro
coctaBa. Kpuockonus. Ocmoc. TepMoanHaMrka 0CMOTHYECKOTO
naBieHus. 3akoH Banat-I'odda.

PacTBOpPBI 37EKTPOIUTOB.

PaBHOBecHe B pacTBOpax 3JIEKTPOIUTOB. TeopHs 3IEKTpo-
JUTHYECKON AUCCOLMAlNU AppeHHyca U €€ IPUI0KEHNUS.
Henocrarku kinaccuueckoi Teopun Appennyca. MloH-qunoasHele
B3aMMOJICUCTBUA B paCTBOPAX AJIEKTPOIUTOB. IOH-MOHHBIE
B3aMMOJECHCTBUS B PACTBOPAxX 3JIEKTPOIUTOB. AKTUBHOCTD U

ko3 duriueHT akTHBHOCTU. OCHOBBI AIIEKTPOCTATHIECKOM TEOpHU
CWJIBHBIX 3JIEKTPOJIUTOB.

SIBnenus [epeHoca B

OJICKTPOJIMTUYCCKUX CpEaax.

OO0mue moNoKeHNs TEPMOANHAMHUKY TIepEeHOCa MacChl ¥ SHEPTHH B
CIUTOIIHBIX cpenax. Juddys3us u murparus noHos. [lepenoc Maccer
B PAacTBOPaX dJIEKTPOIUTOB. DIEKTPOXUMUUECKHH MOTEHIHAL.

VY nenpHasi, SKBUBAJIEHTHAS U MOJIbHAsI 3JIEKTPONPOBOJHOCTh
PacTBOPOB ANEKTPOJIUTOB U MX 3aBUCUMOCTb OT KOHIIEHTPALIHH.
[ToaBuxHOCTH HOHOB, 3aKOHBI Konbpayiia. 3akoHbI 3JIEKTPOIU3a
®apanes. Yucna nepeHoca U METOABL UX OMpPENETICHUSI.

DNEKTPOXUMHUUIECKOE
paBHOBecHe.

Teopus 9/1C ranpBanndeckoro 3neMenta. Cxema raapBaHUYECKOTO
3JIeMeHTa. DJIEKTPOHBIN MMOTSHIIMAJ U €r0 3HAK, YPaBHCHHE
Hepsrcra. Tumst anekrpooB. TUIIB TaTbBaAHUYECKUX SJIEMEHTOB.
TepMonrHaMUKa TaIbBAaHHYECKOTO deMeHTa. KOHIeHTpamoHHbIe
rayibBaHUYECKe [enu 0e3 nepeHoca noHoB. KoHIleHTpalmoHHbIe
raTbBaHUIECKUE IIETH C IIepeHoCcOM HOHOB. [{nddy3rnoHHbIH
MOTeHIIMAN. AKKYMYJIATOPBL. TOIUIMBHBIC 3]IEMEHTHI.

OCHOBBI XUMHYECKON
kuHeTHKH. DopManbHas
KAHETHKA.

OcCHOBHBIE NTOJIO’KEHUS U MOHATHS. [IpenmMeT u 3agaun XUMHYECKON
kuHeTHKH. OcHOBHBIE dTanbl pa3Butus. [lonsaTus cpenneit u
HMCTUHHON CKOPOCTH XUMUYECKOH peakunu. OCHOBHON MOCTyJIaT
XUMHUYECKOHN KHHEeTHKU. KuHeTnueckoe ypaBHEHHE XUMUYECKOM
peakuuu B tuddepeHunansHon popme. MoneKyIsipHOCTD U




nopsinok peakuu. OJHOCTOPOHHUE PEAKIIUHU IIEPBOTO, BTOPOIO
TpeThero nopsAakos. Ilepuon nomynpespaunieHus. BiausHue
TeMIIEpaTypbl Ha CKOPOCTh XUMUYECKUX peakuuid. [Ipasuiio Bant-
Tododa, ypaBuenue Appernyca. DHEprusi aKTUBAIH U METOIbI €€
OIPEIEIICHHUS.

[Monsipuzarus amekTpoaoB. Hampspkerne pasznokenus. OCHOBHBIC
TMOHATUA U ONIPCACIICHUS. HpI/ILII/IHI)I CABHUI'a IIOTCHIIMAJIa
OTHOCHUTEJIBHO €T0 pAaBHOBECHOTO 3HaueHus. CocTaBsromye
HampspKeHUs paznoxeHus. KoHIeHTpauroHHas Nospu3alys.
DnexTpoxuMudeckas noysgpusanus. Jlumutupyromas craaus
AIIEKTPOXUMHUYECKOTO Tporiecca. [lepenanpspkeHne Boopona,
ypaBHenue Tades.

ONEeKTPOXUMUYECKAS
KHMHCETHKA.
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1.3. Hanpasnenue, BUIbl BOCIUTATEIBHOM IEATETLHOCTH U UCTIOB3YEeMble TEXHOIOTUN

HampaBnenuss BOCHIUTATENBHOM AESITEIBHOCTH COIPATAIOTCS CO BCEMH pe3yJIbTaTaMH OOydeHUS
KOMIIETCHIIMK 1O 00pa3oBaTeNIbHOW IporpaMMe, WX OCBOSHHE OO0ECIICUMBACTCS COJEpPKAHUEM BCEX
JTUCITUIUIAH MOJTyJIeH.

1.4. IIporpamMmma AUCHUIUIMHBI pEaI3yeTCsl Ha TOCYIapCTBEHHOM si3blke Poccuiickoi denepanuu .
2. YYEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
OcHoOBBI pU3NYECKOIT XUMHUHU

DJIEKTPOHHBIE pecypchl (M31aHNs)

1. YUepemanos, B. A.; Xumudeckass KnHeTHKa : [ydeOHOE mocoOue Jjisi CTYIEHTOB BY30B, OOYUYaOIIUXCS IO
nporpamme OakanaBpuata o HampasieHusM noarotoBku 04.03.01 "Xumwus", 04.03.02 "Xumwus, ¢usvuka u
MEXaHMKa MartepualioB", mo mnporpamme cnenuanureta no HampapieHuio 04.05.01 "dynmameHtanbHas U
npukiaagHas — xumus'].;  M3matenscTtBO  Ypambckoro — yHuBepcutera, — ExatepunOypr;  2016;
http://hdl.handle.net/10995/40651 (DnekTpoHHOE M3TaHUE)

2. Tumaxoga, E. B.; ®uszndeckas XuMus: XUMAYECKasi TEpPMOJIMHAMHUKA : yaeOHoe nocodue.; HoBocubupckuit
rOCy1apCTBEHHBIN TEXHUYECKUU YHUBEPCUTET, HoBocubupck; 2016;
https://biblioclub.ru/index.php?page=book&id=576766 (DnekTpoHHOE U3AaHKE)

ITeuaTHbBIEC N3AaAHUA

1. Ctpombepr, A. I'., Cemuenko, JI. I1., Ctpombepr, A. I'.; dusudeckast Xumus : y4eOHHK JJIs CTYICHTOB BY30B,
00y4YarouXxCcsl XMUM. CTIeHAIBHOCTAM. ; Briciias mkosna, Mocksa; 2003 (34 7k3.)

2. Epemun, E. H.; OcHOBB XHMMHYECKOH TepMOIMHAMHUKH : [y4eOHOE mMOCOOME sl XHUMHYECKHX
CIIeNMaIbHOCTEN YHUBEpCUTETOB].; Bricmas mkona, Mocksa; 1978 (30 5k3.)

3. 3yeB, A. 10.; Xumuueckas TepMOAMHAMHUKA : YYEOHMK /I CTYJACHTOB BYy3a, OOYYalOIIMXCA IO
HanpasyieHussM noarotoBku 04.03.01 "Xwumus", 04.03.02 "Xumus, ¢puszuka U1 MexaHuka MaTepuasioB" U 1o
cneruanbHocT  04.05.01 "®dynnamenTtanbHas U npukiagHas xumuda'.; M3patenbctBo  Ypanmbckoro
yHuBepcutera, ExarepunOypr; 2020 (120 3k3.)

4. , 3yes, A. I1O., llgetkos, /I. C.; ®usnueckas xumus. TepMoaMHAMHKAa PAaBHOBECHBIX COCTOSHUUI

METOJIMYECKUE YKa3aHHs MO0 MOJATOTOBKE K KOJUIOKBHUyMaM JJisi CTYJEHTOB, OOydYaloIIMXCs MO Mporpamme
OakanmaBpuata 1o HanparieHutro mnoaroroBku 020100 "Xumua" wu mo cmenumanbHOcTH 020201
"dynaameHTanbHas U npuKIaaHas xumus'.; M3gaTenbcTBo Ypanasckoro yauBepeurera, ExarepunOypr; 2012



(147 5k3.)

5. Uepenanos, B. A.; fIBnenus nepeHoca B dJIEKTPOJIMTHUECKUX Cpenax : yuel. mocobue ayis By30B.; U3n-Bo
VYpaun. yn-ta, EkarepunOypr; 2004 (94 5k3.)

6. Uepenanos, B. A., [1anos, 0. /I.; PaBHOBecHs B pacTBOpax 3JEKTPOIHUTOB : Y4eb. mocodue.; M3narenncTBo
VYpanbckoro yauepcuteta, EkatepunOypr; 1999 (65 sk3.)

7. YepenaHos, B. A.; DIeKTpOXUMUYECKHE PAaBHOBECUS "IIEKTPOA-IIEKTPOIUT". ["albBAaHUYECKUE 3JIEMEHTHI
: yaeOHOe ocobue 715 CTYICHTOB, 00yYaroIMXcs Mo Mporpamme 6axkanaBpuaTa o HalpaBiIeHHUIO TOATOTOBKU
020100 "Xumus" u o cneuranbHocTu 020201 "dyHaameHTanbHas W npukiagHas xumus'.; M3aaTenbcTBo
Ypansckoro yausepcutera, ExatepunOypr; 2012 (98 3k3.)

IIpogeccnonanbHbie 02361 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIEC CHCTEMbI
American Chemical Society
eLibrary
OOO Hayunas snekTpoHHas OnbIuoTeKa
Elsevier
ScienceDirect Freedom Collection
Scopus
SpringerLink
Springer Nature
Web of Science Core Collection

Web of Science

Marepuaasb 1is jgun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro Qopmara i BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIs IPOYTEHUS C UCIIOJIb30BAHUEM YKPAHHOM Ty TIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

Bba3bl JaAHHbIX, I/IH(l)OpMallI/IOHHO-CHpaBO‘IHbIe H MOUCKOBbIC CUCTEMbI

3. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI
OcHOBBI PU3HYECKON XUMHH

Caenennst 00 OCHAIICHHOCTH JUCHHUILUINHBI CIEUATU3NPOBAHHBIM M J1a00pPaTOPHBIM
o0opyroBaHHeM H IPOrPaMMHBIM o0ecredYeHneM

Tabauma 3.1
Ne Buabl 3ansaTnii OcHaIEHHOCTH CNEeNHAJLHBIX Ilepeyensb JMLEH3UOHHOTO
n/n NoMelleHuii U oMeleHu il 1S NPOrpaMMHOro odecnedeHust

CaMOCTOATEIbHOI padoThI




Jlexkmum

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens

Jocka aynuropHas

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

HpaKTI/ILIeCKI/Ie 3aHATUA

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecto npenogaBaTens

IIOCKa ayJJUTOpHAA

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynpranuun

Meb6enb ayauTopHast ¢
KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZCHTOB

PaGouee mecTo nperoaaBaTeJisd

Jocka aynuropHas

He tpebyercs

Tekymuii KOHTPOJIb U

Mebenb ayauTopHas ¢

Microsoft Windows 8.1 Pro 64-bit

MIPOMEXKYTOUIHAS KOJIMYECTBOM pabOYHMX MECT B RUS OLP NL Acdmc
ArTeCTatiA E:o;;e;c(:;mn € KOJHACCTBOM Office 365 EDUAS ShrdSvr ALNG
Y SubsVL MVL PerUsr B Faculty EES
Pabouee mecTo npenoaaBarens
Jocka aynutopHas
CamocrosrenbHas MeGenb aytuTopHas ¢ He tpeOyercs

pa60Ta CTYACHTOB

KOJIMYECTBOM paboOvMX MECT B
COOTBETCTBUU C KOJIMUECTBOM
CTYJICHTOB




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

HeopraﬂnquKaﬂ XUMMUA

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Nen/m | @amuiausg Uma OTdecTBO Yuenas creneus, JloJsKHOCTD Honpasnenenne
Y4YeHoe 3BaHHue
1 I'yceBa Anna ®enopoBHa KaHaugaT JloueHT (busnueckoit u
XUMUYECKHUX HaAYK, HEOPTraHU4eCKOu
JIOLICHT XUMHHU
2 Kouerosa Hanexna KaHIuIaT JloueHt (buzmveckoit u
AnekcaHIpoBHA XUMHMYECKHUX HAYK, HEOPraHU4ECKOU
JIOTICHT XHUMHH
3 Hoxpun Cepreit KaHaugatT Jlouent JICTIapTaMEHT
CemeHOBHY XMMHYECKHUX HAYK, (dbyHIaMEHTaTbHOM
CTaplIUi Hay4YHBIN Y NPUKIaTHOMN
COTPYIHUK XHUMHH

PexoMeHI0BaHO y'leﬁHO-MeTOIlI/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA EcTecTBeHHBIX HAayK U MaTCMAaTUuKA

[Tporoxon Ne 2 or 30.01.2023 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e I'yceBa AnHa ®en0poBHa, /[01eHT, (PU3NYECKON H HEOPraHUYECKON XMMHUH
e KoueroBa Hagexxna AnexkcanapoBHa, loueHTt, pusndyeckoil 1 HEOPraHU4ecKOM XUMHMHU
e Hoxpun Cepreii CemenoBuY, J[0LeHT, 1enapTaMeHT PyHIAMEHTAJbHOM U MPUKJIATHOW XUMUM

1.1. Texnoornu peanu3anuu, HCNOJIb3yeMble IPH U3YYEeHHH JMCIHUILIMHBI MOLYJIsI

- Tpaagumnuonnas (penpoyKTUBHAs ) TEXHOJIOTUS
— PasHoypoBHeBoe (nuddepeHnrpoBanHoe) o0yueHne
o ba3oBslll ypoBeHB

*bazosviil 1 ypogens — coxpansem JI02UKY CAMOU HAYKU U NO380AAem NOAYYUMb VNPOUEHHOe, HO 6epHOe U NOJHOe

npeocmasierue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCIeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoerue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUs OOMHCHO obecnedums QopmMuposanue 3aniaHupOBaHHLIX KOMNEeMeHYul U No360aUm
o00yuaouemycs Ha MUHUMATLHOM YPOBHE CAMOCMOAMENbHOCIU U OMEEMCHEEHHOCMU 8bINOTHAMb 3A0AHUS,
Ipoosunymeiti 1l yposenv — yenyonsiem u obozcawaem 06a306blil YPOBeHb KAK NO COOEPICAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNIUHbL. Mo nPoOUCX00Um 3a cuem 6KI04eHUss OONOIHUMENbHOU unpopmayuu. JJannblii ypogeHs mpebyem yMeHus.
pewams npodembvl 8 PAMKAX KypCd U CMENCHbIX KYPCO8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 6b160pa NPoepammbl
Oeticmeuil. Ocgoenue 0aHHO20 YPOBHS Pe3VIbmManmos 00YueHUs NO360IUM 0OYUAIOWEMYCS HOBLICUMb YPOBEHb CAMOCHOSMENTbHOCU
U OMEEemMCmMEEeHHOCMU 00 MEOPHUECKO20 NPUMEHEHUS. 3HAHUU U YMEHUIL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1

Kon
Pasnen, Tema
pasaea, MHCHHILIHHBL Conepxanue

TeMbl

OnbITHBIE (DAKTHI, TOCTYKHUBIINE OCHOBaHUEM ISl pa3padoTKU
MojIeIel CTpOeHHs aToMa: ITaHeTapHOH (SepHoii), KBaHTOBOM
(H.bopa) u kxBaHTOBO-MexaHn4ueckoi. CyIIHOCTh JAaHHBIX MOJIEIIEH.
WX mocToMHCTBA M HENOCTATKH.

[IpencraBienne 06 OCHOBHBIX MOJIOKEHUSIX KBAHTOBOM MEXaHUKH.
BounHoBEIE cBOIICTBA JIEKTPOHOB B aToMe. BonHoBas ¢yHKUusI.
KBanToBbIe uncina. AToMHBIE OpOUTANH S-, p-, d- 1 f-THMIA.
OHepruu aToMHBIX opouTaieid. OCHOBHBIE IPaBUJIa 3aII0JIHECHUS
JIEKTPOHAMHU aTOMHBIX opOuTaneii: npuauun [laymau, npasuio
I'yana, 3akonbl KieakoBckoro. CBOHCTBA M30IHPOBAHHOTO U
CBSI3aHHOTO aTOMA: OPOUTANBHBINA M d(PEKTHBHBIC PAIHYCHI,
MOTEHIAJl HOHU3ALIMH, CPOJCTBO K JIEKTPOHY,
ANIEKTPOOTPULIATEIBHOCTh, UX U3MEHEHHUE B MIEPUOJE U TPYIIIIE.
Crpoenue sinpa. [Tonsitust u3oTorn, n3odap, H30TOH, HYKIH],
€CTECTBEHHAsI IJIesJa U30TOTIOB.

Crtpoenue aTroma u
[Tepuonnueckuii 3aK0H.

[eprnoauueckuii 3akoH, ero puznyeckoe 000CHOBAHUE C TOUKH
3peHus TEOpUHN CTpOeHNUs aToMa. [leproanueckas cucrema,
crpoenue Ilepuoanueckoit cucteMsl; GOpMBI TAOIUIBI; TOHSTHS:
rpymnia, noarpymnna, nepuoa. IlonHeie 1 HENONMHbIE AEKTPOHHBIE
aHaJoru. Buzabl nepuoguyHOCTH: TT1aBHAsA, BHYTPEHHAA U
BTOPUYHAS.




XUMHUYECKas CBA3b.

[TonsTHe 0 Mpupoae XUMHUUIECKOH CBs3H. Kitaccudukarys cBs3u:
WOHHAs ¥ KOBaJICHTHAsI (TTOJISIpHAS U HETOJIIPHAs) CBS3b,
METaJNTMYECKas CBsI3b. XapaKTEPUCTUKH CBSI3H: SHEPTHS U JTHHA
CBSI3U, MIOJSIPHOCTH CBs3U. CBOMCTBA CBA3AHHBIX aTOMOB:

3¢ deKTUBHEIN 3aps, anekrpooTpuriateibHocTh (020), cTeneHp
OKHUCJICHUSI, BAJICHTHOCTh, KOOPAMHALIMOHHOE uncio. CBoiicTBa
CBSI3H: HACBIIIIAEMOCTbh, HAIIPABICHHOCTb, MOJISIPH3AIIHSL.
KonpaencrpoBaHHOE COCTOSTHIIE BEIECTBA, THITHI CBSI3U B
KpucTaiax, cuisl Ban-nep-Baanbca, opueHTalinoHHOE,
WHIYKITMOHHOE U AUCTICPCUOHHOE B3aNMOJICHCTBHE, BOAOPOIHAS U
METaJNIMYECKas CBSI3b.

KoBasieHTHas CBSI3b, €€ XapaKTEPUCTUKH U CIIOCOOBI 00pa3oBaHUS
(oOMeHHBIH B TOHOPHO-AKIIENTOPHBIN). OCHOBHBIC TTOJIOKCHIS
MeTo/ia BaJIeHTHBIX cBsa3eil (cxeMm) (BC), xoHuemnuu
rHOpUAM3alud OpOUTaNel U OTTAIKUBAHUS AJIEKTPOHHBIX T1ap
BaJICHTHBIX opOuTaneil. OCHOBHBIE MOJIOKEHUS METOa
MoJeKyJsipHbIX opoutaneit (MO JIKAO).

Honnasg cBsi3b. OCHOBHBIE ITOJIOKEHHUS TCOPUHU NOJAPU3ALUA U UX
WCIIONIb30BaHUE [T O0BSICHEHHUS TEPMUYCCKON YCTOMUNBOCTH
OMHAPHBIX COSIMHEHUH, KUCIOPOICOePKAIIUX KHCIOT U HX
COJIeH, TUIPOJIH3a COoJel 0 KaTHOHY, KUCIIOTHO-OCHOBHBIX
CBOMCTB THIPOKCUAOB, OKPaCKH OMHAPHBIX COCAMHCHHM.

PacTBOpPBI 2EKTPOIUTOB.

[onsTus: qucnepcHas cuctema, rpyOOIUCIIEpCHAS CHCTEMA,
KOJUTOWTHBI PacTBOP, HICTUHHBINA PacTBOP, pACTBOPEHHE,
HACBHIIIEHHBIA PACTBOP, HEHACHIIIIEHHBIN PaCcTBOP, MEPECHIIEHHBIN
pacTBOp, PaCTBOPUMOCTbH, KOHIICHTPAIIHSI PACTBOPOB, MaccoBas,
MOJIbHASI M aTOMHAsI JI0JIS1 PACTBOPEHHOTO BEIIECTBA, MOJISIPHOCT,
MOJISUTBHOCTH, HOPMAJIbHOCTh (IKBHUBAJEHTHAs KOHIIEHTPALKs),
nepexkpucTran3sanys. PactBopsl anekrponuTos. Jucconnarus,
CTEIEHB AIIEKTPOIUTUYECKON UCCOLUAIINH, DIIEKTPOJIUTHI U
HERJIEKTPOIUTHL, TUAPOIIU3, CTENEHb ruapoaunsa. [Iporonus.

Kucnotst u ocHoBanus no teopuu C.AppeHuyca u
bpencrenallJloypu, conpsiKeHHBIE APl KUCIOT U OCHOBAHUM,
KOHCTaHTbI pABHOBECHUS B PACTBOPAX JIEKTPOJIUTOB: KOHCTAHTA
nuccouuanuu, Ka, KB, I1P, koHcTanTa ruaponnsa, HOHHOE
npousBeaeHre BoJibl. KucnotHocts cpeasl, pH. [Ipornosupopanue
BO3MOXKHOCTH TIPOTEKAHU peakiuii 0e3 n3MEeHEHHs CTENeHH
OKHCJICHHS B BOJHBIX PACTBOPAX IJIEKTPOJIUTOB.

KommekcHbie COCINHCHUS.

IToHATHSA: KOMITIEKCHOE CoeTMHEHNE (KOMILIEKC),
KOMILJIEKCOO0Pa30BaTeib, KOOPAUHALMOHHOE YHCIIO, JIUTaH
(amnenn), IEHTaHTHOCTH JINTAH/1a, BHYTPEHHSS ¥ BHEITHSAS cdepa
KOMITJICKCHOTO COCIMHEHMS, KOOPIMHAIIMOHHAs (hopMyIIa,
KaTUOHHBII, AHUOHHBII ¥ HEUTPAJIbHBINA KOMILIEKC, KOHCTaHTA
YCTOMYMBOCTH (HECTOHKOCTH) KOMILIEKCA, MHOTOSJEPHBII
KOMIUIEKC, UKINYECKUH KOMIUIEKC (XeTIaTHBIH,
BHYTPHUKOMIUIEKCHOE COCTUHEHHUE), XeNnaTHbIN 3¢ dekT, kactep,
cBepxkomiuiekc. Knaccnpukanus KOMIJIEKCHBIX COeIMHEHUI 110
CJIEIYIOIIUM MPU3HAKAM: IPUHAUIEKHOCTH K OIIPENECICHHOMY
KJIaccy HEOPraHMYECKHX COCTUHEHUH, 3apsy BHYTpeHHe! cdepsl,
MIPUPOJIE JIUTAHOB, BHYTPEHHEN CTPYKTYpe KOMIUIeKca (YHCITy
sep HaJIWYMIO IMKIOB). HOMEHKIaTypa B COOTBETCTBHUH C
pexomenpanusamu MHOTTAK.




OCHOBHBIC ITOJIOKEHUS KOOPIUHAITMOHHON Teoprun BepHepa;
CYIIHOCTh KJIACCUYECKOU ANEKTPOCTATUYECKON TEOpPHH
00pa3zoBaHNs KOMIUIEKCHBIX cOoeqMHEeHM. KBaHTOBOMEXaHUYIECKHE
MeToAbl (MeTo T BaneHTHBIX CBS3EH U TeOpUs KPUCTATUITMYECKOTO
T10JIsT) OITUCAHUS CTPOCHUS U CBOMCTB KOMILIEKCOB.

[IporHo3upoBaHe BO3MOKHOCTH MPOTEKAHUS peaKuii 6e3
M3MEHEHUS CTETIEHU OKHUCIIEHHS B BOAHBIX PACTBOpPAX
3EKTPOJIUTOB.

IA u [IA rpynmst
nepuoanueckon cuctemsl J.1.
MenpeneeBa

OO6mrast xapakTepuCTHKa 3JIeMeHTOB. CTpOCHHE aTOMOB,
BO3MOJKHbBIE CTEeIeHU OKHcIeHus. MI3MeHeHne aTOMHBIX paanycos,
MOHM3AIMOHHBIX MOTCHIIUAIOB, JICKTPOOTPHUIIATCIHLHOCTH 10
rpynme. Mi3MeHeHe MeTaIITNIeCKUX CBONUCTB B MOATPYIIIIE.
IIpupoaHbIC COCAMHEHHS U CITOCOOBI MOTYYCHUS U3 HUX MPOCTHIX
BEIICCTR.

CTpOGHI/Ie nu (1)I/I3I/ILI€CKI/IG CBOMCTBa MOPOCTBIX BCIICCTB.
XUMHYECKHE CBOICTBA MMPOCTBIX BCIICCTB.

Kucnopoausie coeAMHEHNS] METAIIOB: OKCHUJIBI, IEPOKCUIBI U
HaJNEPOKCHUBI IIETOYHBIX U IIEJIOYHO3EMENIbHBIX METAJLIOB,
O30HUJIBI MIEJOYHBIX METAIIOB. VX monmydeHue, cTpoeHne U
XapakTep XUMHUYECKUX CBA3EH, CBOMCTBA, IPUMEHEHHUE.

CoenuHeHus ¢ HeMeTauIaMH (THAPUABL, HUTPHUIIBI, TAJIOTCHU I,
cynabdunsl). [loxyuenue, ctpoeHue u cBoicTBa.

OO0nmacTy MPUMEHEHUS, BBITEKAIONIHNE U3 (PU3HUECKUX U
XUMHYECKUX CBOMCTB MPOCTHIX M CIOXKHBIX BellecTB. brorenHas
OB 35IeMEHTOB. TOKCUYHOCTb COETMHEHU.

[ITIA rpymnmna nepuogu4ecKkou
cucremsl .. MenneneeBa

OO0mas xapakTepucTrKa 31eMeHTOB. CTpPOCHHE aTOMOB,
BO3MO>KHBIE CTETICHU OKUCIICHUS. MI3MeHeHe aTOMHBIX paJuyCoB,
HOHH3ALAOHHBIX OTEHIMAJIOB, JIEKTPOOTPULIATEIBHOCTH 10
rpynme. I3MeHeHne HeMeTaInYeCKUX METAINIMYECKUX CBOKCTB B
nioarpymie. [IpupoaHpie COeTMHEHUS U CITIOCOOBI ITOTYICHUS U3
HUX MPOCTHIX BEILIECTB.

Crpoenne u pu3ndecKre CBOMNCTBA IMPOCTHIX BEIIECTR.
XUMHUYECKUE CBOMCTBA MPOCTHIX BENIECTB. I3MeHeHne
OKHUCJIUTEIBHBIX U BOCCTAHOBUTEIIBHBIX CBOUCTB. OTHOIICHHUE K
MPOCTHIM BEIIECTBAM, BOJIE, KUCIOTaM C HEOKUCIISIOITUM U
OKHUCJISIOLIUM aHUOHOM, IIEeJI0YaM.

Crpoenue, Qu3nyecKue 1 XUMHUECKUE CBOMCTBA COSAMHEHU N
aneMeHToB IIIA rpynmbl B OJIOKUTENBHBIX CTETIEHAX OKHCIICHHUS.
CoenrHeHus 2JIEMEHTOB B CTEIIEHU OKUCIIEHUS +3.
3aKOHOMEPHOCTH U3MEHEHHS YCTOWYMBOCTH MaKCUMaIbHON
CTETIEHN OKHUCIIEHUS U €€ MPUIHHBL. OKCHIBI, THAPOKCUBI,
KHCIIOPOJCOEPIKAIINE COIH, TAIOTEHUIBI U XaJIbKOT€HUIBL: UX
cTpoeHHe, GU3NUECKUE U XUMUYECKHE CBOMCTBA; 3aKOHOMEPHOCTH
HA3MEHEHUS KUCIOTHO-OCHOBHBIX U OKCUJIUTENIBHO-
BOCCTAHOBHUTEIBHBIX CBOMCTB. COM METa/JIOB B KATHOHHOM U
AHMOHHOM (hopMax, ycIoBHUs UX MoydeHHs. CIIOCOOBI MOTyYeHHUs
OKCHJIOB, THAPOKCHJIOB, COJIEH, TAJIOT€HU 0B U XalIbKOTECHUI0B
3JIEMEHTOB B CTENICHU OKUCJIEHUS +3.




Kpartkas xapakrepucTtuka coeiuHeruit anemeHToB IIIA rpynmsl B
CTETIEHU OKUCIICHHS +1. 3aKOHOMEPHOCTh H3MEHEHUS
YCTOMYHUBOCTH CTECTICHH OKHCIICHUS +1 B ToArpyIIIIe.
XapakTepucTUKa CBOMCTB OKCUIA U TUAPOKcH A Taus (+1).

OO6macTvl MPUMEHEHUS, BRITEKAIOIINE U3 (PU3MUECKUX U
XHUMUYECKUX CBOWCTB MPOCTHIX M CIOKHBIX BellecTB. bruoreHHas
POJIb 371€MEHTOB. TOKCUYHOCTD COETUHEHUH.

IVA rpynna nepuoandeckoin
cuctemsl JI.1. MeHnneneera

OO0mrast XxapakTepUCTHKA 3JIeMeHTOB. CTpOCHHUE aTOMOB.
3MmeHeHne aTOMHBIX paanyCcoB, HOHU3AIIMOHHBIX TOTCHIIUATIOB,
3NIEKTPOOTPHULIATEIILHOCTH TIO Tpyriie. M3meHeHue
HEMETAUTMYECKUX METAITMUECKUX CBOMCTB B MOATPYIIIIE.
Bo3MokHBIE cTEeneHN OKUCIICHUS JIEMEHTOB, HCXO/IS U3 CTPOCHUS
aToMoB. [IpHpo/THBIC COSTUHEHUS U CIIOCOOBI MOTYUYCHUS U3 HUX
MPOCTHIX BEIIECTB.

CrtpoeHnue u (pU3HUYECKUE CBOHCTBA MPOCTHIX BEIIECTB:
AIITIOTPOITHBIE MOIU(UKALINY YTIIEpOa, KPEMHUsI, TepMaHUs,
oyioBa. XMMHUYECKHE CBOMCTBA MPOCTHIX BellecTB. MI3MeHeHue
OKHCIIUTENbHBIX M BOCCTAHOBUTENBHBIX CBOWCTB. OTHOIIIEHNE K
MIPOCTHIM BEIIECTBAM U CJIOKHBIM BEIIIECTBAM: BOJIE, KUCIIOTaM C
HEOKHUCJISIONTUM U OKHUCIISIONINM aHHOHOM, IIEI0YaM.

XapakTepucTruKa BOJOPOIHBIX COETMHEHUM.

CoenrHEHUS 3JIEMEHTOB B OTPHUIIATENBHBIX CTETICHIX OKHUCICHUSI.
XapakTepucTHKa CTPOCHUS U CBOHCTB KapOHI0B, CHITHIIHIOB,
TepMaHUIOB.

Crpoenue, pu3ndeckrne 1 XUMHIECKHE CBOKMCTBA 1eMeHTOB [VA
TPYMIIBI B TIOJOKHUTEIBHBIX CTENEHIX OKuciaeHust. CoeTnHeHus
3JIEMEHTOB B XapaKTEPUCTUYECKHUX CTETICHAX OKUCIEeHUs +4 1 +2.
3aKOHOMEpPHOCTh U3MEHEHHSI YCTONYNBOCTH MaKCHMaIbHOM
CTETIeH! OKHUCIIEHUs, €€ TPUIUHbBI. OKCHUJIBI, KUCIIOTHI, COJIH,
raJOreHUABI U XaTbKOT€HUIBl: UX CTPOEHHE, PU3NUECKIE U
XUMHUYECKUE CBOMCTBA; 3aKOHOMEPHOCTH U3MEHEHUS KUCIOTHO-
OCHOBHBIX, OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOUCTB. CrIocOObI
MOJIYYEHUS] OKCUIOB, KUCIIOT, COJIEH, TAIOT€HUIOB, XaJIbKOI'C€HHUIOB
CTeTIeH! OKHUCcIeHus +4 u +2.

Ob6nacTu mpuMeHeHns. TOKCHYHOCTh COeTMHEHH.

VA rpynia nepuoauyeckon
cucremsl J.11. MenneneeBa

OO0mas xapakTepucTHKa 31eMeHTOB. CTPOCHUE aTOMOB.
M3meHeHne aTOMHBIX panyCcOB, HOHU3AIIMOHHBIX MOTEHIMANIOB,
ANEKTPOOTPHULIATENIFHOCTH TIO Tpymiie. Mi3meHeHne
HEMETAIUTMYECKUX METAITMYECKAX CBOMCTB B IMOATPYIIIIE.
Bo3MoXHbIE CTEIIEHN OKUCIIEHUS 3JIEMEHTOB VA TpyIIibl, UCXO/s
U3 CTpOeHUsI aTOMOB. [IpupoTHbIe COSTUHEHUS H CIIOCOOBI
IMOJIY4YCHUA U3 HUX NTPOCTHIX BCUICCTB.

Crpoenne u pu3ndecKre CBOMCTBA MPOCTHIX BEIIECTB:
aitoTpornHbie Moaudukanuu ¢pochopa, MBIIIBIKA, CYPbMBI,
BHCMYyTa. XUMHYECKHE CBOMCTBA NPOCTHIX BellecTB. Mi3MeHeHne
OKHCIIUTENIbHBIX M BOCCTAHOBUTEJIbHBIX CBOWCTB. OTHOIIEHUE K
MIPOCTBIM BEIIECTBAM, BOJIE, KUCIIOTaM C HEOKHUCIISIOIUM U
OKHCIIAIOIUM aHHOHOM, ILIEJI0YaM.




CoenrHEHUS B OTPULIATENbHBIX CTETICHAX OKHCIICHUS.
XapakTepucTrka BOJOPOAHBIX coeIuHeHn. MI3MeHeHune
TEPMUIECKON ycToiunBocT DH3, MX BOCCTAaHOBUTEIHLHOMN
CIIOCOOHOCTH, PACTBOPUMOCTH B BOJIE; U3MCHEHHUE OCHOBHBIX
CBOWCTB BOJIHBIX PaCTBOPOB, CIIOCOOHOCTH K
KOMIIEKCOOOpa30BaHUIO.

CoennHeHus 37eMEHTOB VA IpynIbl B MOJT0KHUTEIBHBIX CTEMEHIX
OKHCIEeHUS: +5 1 +3. 3aKOHOMEPHOCTh U3MEHEHHUST YCTOWIUBOCTH
MaKCHUMAJIbHOM CTEMEHH OKUCICHUS U e¢ MPUYUHBI. OKCHIIBI,
KHCJIOTBI, COJIH, TATOT€HU bl U XaJIbKOTECHH/IBI: UX CTPOCHHE,
(usnvecKkue U XUMHUYECKHE CBOWCTBA; 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX, OKUCITUTEITbHO-BOCCTAHOBUTEILHBIX CBONUCTB.
Merta-, opTo-, monudpocPopHast KUCIOThI, METa-, OPTO-
nojiudocdarel. CriocoObl MOTYUCHHUS OKCUIOB, KUCIIOT, COJICH,
TaJIOTCHUA0B U XaJIbKOI'€HHUA0B 3JICMCHTOB B CTCIICHU OKHCIICHUA
+3 u+5.

CoenvHeHUs 371eMEHTOB VA TpyMIIbl B MOJ0KUTEIBHBIX
HEXapaKTePUCTHYECKHUX CTETEHAX OKUCIICHUS: OKcuabl azora (1),
D) u (IV).

O0sacT IPUMEHEHUS, TOKCHYHOCTh COCTUHEHHIA.

VIA rpynna nepuoandeckon
cuctemsl JI.1. MeHnneneera

OO6mrast XxapakTepuCTHKa dJIeMeHTOB. CTpOCHHE aTOMOB.
3MmeHeHne aTOMHBIX paanyCcoB, HOHU3AIIMOHHBIX TOTCHIIUATIOB,
3JIEKTPOOTPHULIATEIILHOCTH TI0 TpyIie. Bo3MoxHbIE CTeIIeHU
OKHUCJICHUA KHUCJIOPOAa U XaJIbKOI'CHOB, UCXOAA U3 CTPOCHUA
aTtoMoB. [IpupoHbIe coeMHEHMS U CIOCOOBI MTOJTYYCHUS U3 HUX
IIPOCTHIX BEILIECTB.

CTpOGHI/Ie u (1)1/13I/I‘l€CKI/Ie CBOMCTBa OPOCTHIX BEUICCTB!
AJUIOTPOITHBIC MO,I[I/I(i)I/IKaL[I/II/I KHcCJiopoaa, CCphbl, CCJIICHA, TCIIIypa.
XUMHYECKHE CBOICTBA MMPOCTBIX BCIICCTB. H3menenue
OKHUCJIUTEIIPHBIX M BOCCTAHOBHUTEILHBIX CBOMCTBA. OTHOIIEHUE K
IIPOCTBIM BEIIECTBaM, BOJAEC, KUCIIOTaM, HICJI09aM.

CoenuHeHus! KUCI0pOaa, CEPhl, CEJIEHA U TEITypa B
OTpUIIATEIBHBIX CTENEHAX OKUCTeH . I3MeHeHre TeEpMUYECKOn
YCTOWYMBOCTH XaJIbKOT€HOBOOPOOB, UX BOCCTAHOBUTEIbHON
CITIOCOOHOCTH, PACTBOPUMOCTH B BOJIC; N3MEHEHIE KUCIOTHBIX
CBOMCTB XaJIbKOI'€HOBOIOPOIHBIX KUCIOT. Kiaccuduxkariust
CyJIb(UI0B IO OTHOIICHUIO K BOJIC ¥ BOJHBIM PacTBOPaM KHUCIIOT,
MOJIUCYIB(UAOB U CYIb(PUIOB IIETOYHBIX METAIIOB U aMMOHHUS.

CoennHeHHUs XalbKOTEHOB B XapaKTEPUCTHYECKHUX CTEIIEHIX
OKHCIIeHUs: +6 1 +4. 3aKOHOMEPHOCTh U3MEHEHHSI YCTONYHBOCTH
MaKCHMAaJIbHOM CTENEHU OKUCIIEHUS U €€ MpUUUHbl. OKCHUIBI,
KHCIIOTBI, XaJIbKOT€HAThl ¥ XaIbKOTECHUTHI, FaJIOT€HUBI 1
OKCOTAJIOT€HHUIBL: UX CTPOEHHE, PU3MUECKIE U XUMUYECKHE
CBOICTBA; 3aKOHOMEPHOCTH N3MEHEHUS KHCIOTHO-OCHOBHBIX,
OKHCJIMTEJIBHO-BOCCTAHOBUTENBHBIX CBOMCTB. CI10COOBI
[IOJTyYEHUSI.

OO0acT IpUMEHEHUS, TOKCHYHOCTH COSTUHEHUI.

10

VII A rpynmna nepuoaudeckoit
cuctemsl J.11. MeHnneneeBa

06]1[39[ XapaKTCpHUCTHKA 3JICMCHTOB. CTpOCHI/Ie aTOMOB.
M3MmeHeHne aTOMHBIX paanycoB, MOHU3AIIMOHHBIX MMTOTCHIUAJIOB,
SJICKTPOOTPHULIATECIBHOCTHU 110 IOATPYIIIIC. Bo3moxHEIE cTeneHn




OKHCJICHUS T'aJIOTCHOB, UCXO/Jd U3 CTPOCHUA aTOMOB. HpI/IpOILHBIe
COCOINHCHUSA N CII0COOBI TMOJIYYCHHUA U3 HUX NIPOCTHIX BEHICCTB.

Crpoenne u pu3nIecKre CBOMNCTBA IMPOCTHIX BEIIECTR.
XuUMHUYECKUE CBONCTBA MPOCTHIX BENIECTB. I3MeHeHnEe
OKHCIIMTENILHBIX U BOCCTAHOBUTEIBHEBIX CBOMCTB. OTHOIIIEHHE K
MIPOCTHIM BEIIECTBAM, BOJIE, KUCIOTaM, LIEJI0YaM.

CoenrHEHUS TAIOT€HOB B OTPHUIIATENIBHBIX CTETICHSX OKHUCICHUSI.
XapakTepucTrKa rajioreHoBoA0poA0B. MI3MeHeHne TepMUUYECKOM
YCTOHYMBOCTH TajOr€HOBOJIOPOIOB, UX BOCCTAHOBUTEJILHOM
CIIOCOOHOCTH, PACTBOPUMOCTH B BOJIC; U3MCHEHHUE KUCIOTHBIX
CBOWCTB raJIOT€HOBOAOPOAHBIX KHCIOT. CIIOCOOBI MOTy4YeHUS
raJloreHoBOJI0POIOB. ['aoreHu bl, X KiIaccu(uKaius mo
KHUCIIOTHO-OCHOBHBIM CBOMCTBaM. KauecTBEeHHbIE peaKIuy Ha
rayoreHu1-noHbl. O0IacTH MPUMEHEHHU S, TOKCHIHOCTD
COEIMHEHUH.

Kucnopoacoaepxaiye KACIOTHI TaJOr€HOB, UX COIH: UX
cTpoeHHe, GU3NUECKIE U XUMUYECKHE CBOMCTBA; 3aKOHOMEPHOCTH
M3MEHEHUS KUCIIOTHO-OCHOBHBIX, OKHCIUTEIHFHO-
BOCCTaHOBMTEJIBHBIX CBOMCTB. TepMHuUecKast yCTOMYUBOCTD COJIEH.
CriocoObI IOTy4eHUs KHCIOT U conell. O0nacTu NpuMeHEHHS,
TOKCHUYHOCTb COETUHEHUH.
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Oco0eHHOCTH XUMUU
HCpCXO}Z[HI)IX 3JICMCHTOB

ITepexomausie anemMeHTHI. CBOWCTBA CBOOOIHBIX U CBSI3aHHBIX
aToMOB d-3J1IeMEHTOB (3JICKTPOHHBIC KOH(DUTYpaIlK, aTOMHbBIC
paauycel, noTeHuaisl noHu3anuu, 090, KOOpAUHAIIMOHHBIE
YHUCIIA, XapaKTePUCTUICCKUE CTEIICHH OKUCIICHU),
3aKOHOMEPHOCTH UX U3MEHEHHUS B Mepuoaax u rpynmnax. OTiuuue
d-311eMEHTOB BTOPOTO M TPETHEro MePEeXOaHBIX PsiIoB oT 3d
sneMeHToB. OTianure d-31EMEHTOB OT CBOHCTB HEMEPEXOAHBIX
3JIEMEHTOB.

[Ipoctsie BemecTBa d-ameMeHTOB. OCOOCHHOCTH XUMHYECKOH
CBSI3U B TIPOCTBIX BEIIECTBAX. XapakTep N3MECHECHUS (DU3NICCKUX U
XUMUYICCKUX CBOMCTB MPOCTHIX BEMIECTB d-3JIEMEHTOB B TIEPHOJIaX
U TpyTmax.

OKcunabl 1 THAPOKCHIIEI d-2JIeMEeHTOB. MI3MeHeHne X KUCIOTHO-
OCHOBHBIX M OKHUCJIUTEILHO-BOCCTAHOBUTEIIBHBIX CBOWCTB B
nepuonax u rpymmnax. CloKHOOKCUIHbIE COeAMHeHuUs d-
snemMeHTOB. [IoHsATHE O HECTEXUOMETPHUH.

Kowmrutekcuble coequaenus d-anemenToB. OCOOEHHOCTU XUMUU
BOJIHBIX PaCTBOPOB COCJMHEHUH d-3JIEMEHTOR.
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[Moarpymnma ckanaust u 4f-
DJIECMCHTHI

OO0mrast XapakTEepPUCTHKA HOATPYIIIBI CKaHaus U 4f-371eMeHTOB
(penkozemenbHBIX deMeHTOB, P32). Haxoxnenue P35 B mpupone,
M30TONHbIN cocTaB. LlepueBas u urrpueBas rpymimsl. [lonoxenue B
MEPUOIUYECKON CUCTEME, CTPOCHHUE aTOMOB, U3MEHEHUE aTOMHBIX
Y MOHHBIX PajJIyCOB, SHEPTHil NOHU3AIINY, XaPAKTCPUCTHUECKUE
CTETICHU OKHUCIICHUS W KOOPAMHAIIMOHHEIE YUCIIA aTOMOB.
JlanTaHUAHOE CXKATHE.

CpaBHeHI/Ie (1)H31/I‘{CCKI/IX CBOMCTB MPOCTBIX BCIICCTB IMOATPYIIIbI
CKaHau:A, raJuidsd, JaHTAaHUA0B U IICJIOYHO3CMCIIbHBIX MCTAJIJIOB.




XUMHYECKHE CBOMCTBA IIPOCTHIX BEIICCTB MOATPYIIIIBI CKaHIUA U
JIaHTaHU0B, METOABI ITOJTYyYCHUSA.

Cnoxublie coeuHeHusa P33. 3aKkoHOMEPHOCTH B CTPOCHUH,
CBOMCTBax U METOAAaX MOJIYYEHHs] OKCUIOB. I HIPOKCU AL,
TAJOTCHU/IBI M COJTM KUCIIOPOJICOAEPKAIIUX KACTIOT B CTEIICHU
okucienus +3. ['mapuasl. KoMIiekcHbIE COeTUHEHUS:
KOOPAMHALIMOHHBIE YUCIIA, yCTOMYUBOCTS. Mcnonb3oBaHue
KOMILIEKCHBIX COSAUHEHUH 1y1s pazaenenus P30.

CoenuHeHus TaHTAaHUIOB B CTEIIEHU OKHUCICHHUSA +2 U +4.
[Mpumenenune P33. [dpyrue cnocoOsl pazaenenus P33: npoGHble
KPUCTAJUTH3AIIMS U OCaXJICHUE.

13

Pannune d-snemeHTEI

Pannue d-aneMeHTHI, UX MOJIOKEHUE B IIEPUOIUIECKOl cucteme /1.
U. MenneneeBa. D1eKTpOHHBIE KOHPHUTYpALUU 3JIEMEHTOB, UX
ocooenHocTH. COMOCTaBIICHUE BEIMYMH ATOMHBIX PaIyCOB,
noreHuuanoB nonu3anuu, O30, cTereHel OKUCICHHS,
KOOPJMHAIIMOHHBIX YHCEJ aTOMOB PaHHUX d-3JIEMEHTOB, UX
W3MEHEHUSs 110 TpyImaM U repuogam. [Ilpupoaasie coeqnHeHns
3JIEMEHTOB, N3MEHEHHNE COCTaBa N30TOTHON CMECH.

Crpoenue, Gru3nyecKue U XUMHYECKUE CBOMCTBA MPOCTHIX
BemecTB. MeTo bl OTy4YeHHs, 001aCTH MPUMEHEHHE MPOCTHIX
BEILIECTB.

CornocTaBneHle CTPOCHUS U CBOMCTB BBICIIMX
XapaKTePUCTUIECKIX OKCHIOB 920N U COOTBETCTBYIOLINX UM
THUAPOKCHIIOB (THIPaTOB). VI3MeHEeHNe UX KUCIIOTHO-OCHOBHBIX
CBOMCTB U OKHCITUTENHbHO-BOCCTAHOBUTEIHFHON CIIOCOOHOCTH B
MNOATPYIIIAX U IEpPUOAAX. XapaKTEPUCTHKA KATUOHHBIX U
AQHMOHHBIX (JOPM COEAMHEHUH 3JIEMEHTOB B BBICILICH CTCIICHH
okucieHus. ['anorennapl, UX OTHOIIEHKE K Boje. KoMiiekcHble
coeIMHEeHHUs daeMeHTOB. KoHeHcanuss OKCOaHMOHOB: U30- U
TeTEPONOINCOETUHEHHUS.

CoenuHeHus paHHUX d-3JIEMEHTOB B HU3KHUX CTEIIEHSIX OKUCIICHUSI.
OcobeHHOCTH coeIMHeHH 3d-2IeMeHTOB, X OTIMYHE OT
coenuaeHni 4d- n 5d-smemenToB. Kimactepsl, «CHHIY, «OpOH3BI.
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ITo3mguue d-3meMeHTHI

[lo3nHue d-37meMeHTHI, X MOJIOKEHHE B IEPHOANYECKON CHCTEME
J. . Mengeneea Ocobennocts VIIIB rpynms! [lepronuaeckoit
cucremsl /. 1. Menneneesa. Jlenerne d-anmementoB VIII rpymmst
Ha ceMeicTBa JKeJle3a U IUIATHHOBBIX METaJuIoB. Tpuasl: xxenesa,
MayyiaAns v TUIaTHHBL. M30TOMHEIN cocTaB, paclpoCcTpaHeHHOCTh B
npupoe. CpaBHEHHUE IEKTPOHHON KOH(PUTYpAIUH, BETHYNH
paaAnyCcoB, SHEPTUH MOHU3AIINH, XapaKTEPUCTUYECKUX CTETIeHEN
OKHCIIEHUS ¥ KOOPJMHAIMOHHBIX YHCEN 3JIEMEHTOB IJIATUHOBBIX
METAJIJIOB U METAJUIOB TOATPYIIIEI Kee3a.

3aKOHOMEPHOCTH B (PU3UUECKUX U XUMUYECKAX CBOMCTBAaX
MPOCTHIX BelecTB. M3MeHeHne TeMiepaTyp IUIaBJIeHUs U KUTIICHNS,
IUIOTHOCTH B TOPU30HTAJIBHBIX TPHAJaX U BEPTUKANBHBIX JUagax.
VYcnoBust 00pa3oBaHMs XUMUYECKHX cOeANHEeHNH. OTHOIEHNE
METAJUIOB K KUCIIOTaM M IienoyaM. [lomydeHre mpoCcThIX BEIIECTB.

XUMHYCCKHE COCIMHEHHS METAJLIIOB TpUaJbl XXCJIC3a U
IINIaTHUHOBBIX MCTAJIJIOB. 3aKOHOMepHOCTI/I B U3MCHCHHNU
YCTOI\/'I‘II/IBOCTI/I XapaKTCPpUCTUIYCCKUX CTETIEeHEH OKHCIICHUS B




COCAUHEHHUSX INIATHHOBBIX MeTaIlI0B. COeIMHEHHS 3JIEMCHTOB
TpHAJBI XKelle3a B CTETIeHN OKUCIeHHS +2 U +3 (OKCHIBI,
TUAPOKCUIIBI, TAIOTCHHU I, coH). COeTMHEHMS pyTEHUS U OCMHUS B
CTEIIEHU OKHUCJICHUS +8 (OKCUABI, TaIOTEHUIBI, THAPOKCUIBI, COJH).
CoenvHEHUS pONIUsS U PYTCHUS B CTCIICHU OKUCICHUS +3 (OKCHUJIBI,
TUAPOKCHIIBI U conn). CoeTUHEHHS UPHUIUS, TUIATHHBI U TAJIAINAS B
CTeTIeHN OKHUCIIeHUS +4 (OKCHUIIBI, TaJIOT€HHU I, THPOKCHUIBI, COJIN).
CpaBHeHHE cocTaBa M CBONCTB COSAMHEHUH IIATHHOBBIX METAJUIOB
M JKeJie3a B CTEIICHH OKUCIICHHS +6.

Kommuiekcurie coenuaenus d-anementoB VIIIB rpymisr
IJTATHHOBBIX METAJIOB: TUIIBL, ©30MEPUS, BIUSIHUE IPUPOIBI
JWTaH[a U 3JeKTPOHHONH KOH(UIYpalluy EHTPaIbHOI0 aToMa Ha
CTpOEHHE KOMIUIEKCHOTO HOHa. TepMoanHaMU4ecKas U
KMHETHUYECKAs] YyCTOMUNBOCTh KOMIUIEKCHBIX COCIMHEHUN.

OnemenTs! B u [IB rpynm. 3akoHOMEPHOCTH B M3MEHEHUH
3JIEKTPOHHON KOH(MUTYpAITUH, BEIMIHUH PAINyCOB, SHEPTUH
HNOHHM3alNU, XapaKTECPUCTHICCKUX CTENIEHEW OKHCIICHUS 1
KOOPAMHAIIMOHHBIX YHUCECJI 3JIEMCHTOB, IIPOABIIACMBIC CTCTICHU
okucneHus. [IpupoiHbIe COSTUHEHHS AIIEMEHTOB.

ComocraBienne pU3NIECKUX U XUMHUECKHX CBOHCTB MPOCTHIX
BEIIECTB pacCMaTPUBACMBIX 3J€MEHTOB. [IpHHIUIIEI TOTyYeHUs
MPOCTHIX BEILECTB.

ComnocraBieHre CTPOCHUS U CBONCTB XapaKTEPUCTUUECKUX
coeMHEeHHH (OKCUIOB, THAPOKCH/IOB, TAJIOTEHUIOB).
Kucnopoacoaepxaiune coiu, pa3induie B yCTOHUNBOCTH,
pactBopuMocTH. KoMIutekcHbIe coennHeHUs (aMMHUAKaTHI,
[MAHU/IbI, TAIOTEHU/IBI): KOOPAMHAIIMOHHBIE YUCIIa, 3aBUCUMOCTh
(hopMBI KOOPAMHAMOHHOTO TTOIHA3PA OT IEKTPOHHON
KOH(UTYpalnu IEHTPAIIEHOTO aTOMa ¥ IPUPOABI JINTaH/a.

[IpuMeHeHne METaJTOB M CIUIABOB, COCIMHECHUN TTO3HUX d-
JJIEMEHTOB.

1.3. Hanpasnenue, BUIbl BOCOIUTATENBHOM EATETbHOCTH U UCIIOJIb3YEMbl€ TEXHOIOTUN

Hanpaprienuss BoCIIUTATEeNbHOM AESITEILHOCTH CONPSATAlOTCS CO BCEMHU pe3ysibTaTaMu OOydeHHUS
KOMIIETEHIIMH MO 00pa3oBaTelbHONM MporpamMMme, UX OCBOCHHE OO0ECIIeYMBAETCS COJIEpKAaHHUEM BCeX
JTUCIUIIMH MOJTyJIeH.

1.4. IIporpamMmma JUCHUIUIMHBI pEATM3YETCS HAa TOCYIAPCTBEHHOM si3blke Poccuiickoi denepanus .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI
Heopranuveckasi xumust

DJIEKTPOHHBIE pecypchl (M31aHNs)

1. Kyneman, A. I'.; O0mmast u Heopranuueckasi XuMus : yueOHoe mocobue.; ['ocynapcTBeHHOE U3/1aTeIbCTBO
CeJIbCKOXO03SUCTBEHHOW tuTepaTyphl, Mocksa; 1952; https://biblioclub.ru/index.php?page=book&id=213953
(OneKTpOHHOE W3/IaHHE)

2. HecrepoB, A. A.; Xumus NepexoAHbIX 3IEMEHTOB : ydeOHoe mnocobue.; FOxHbIN (enepanbHbIil



yuuBepcutet, PocroB-na-Jlony; 2015; https://biblioclub.ru/index.php?page=book&id=461988 (3nexTponHoe
W3/IaHHE)

IleuaTHble M31aHUSA

1. Vraii, . A.; OOmas xumus : [y4eOHUK IJIsI XUMHUYECKUX CIEIUANTbHOCTEH YHUBEPCHTETORB].; Bricimas
mkosa, Mocksa; 1984 (12 sk3.)

2. Axmetos, H. C.; O0mas u HeopraHuueckass XuMusi : Y4eOHUK JJIs By30B.; Bbiciias mikona : Akagemus,
Mockaa; 2001 (20 5k3.)

3. Crenuw, b. /1., Crenun, b. J1.; Heopranuueckas xumus : [ Y4ae0. IUIsl XUM. U XUM.-T€XHOJ. By30B].; Bricimas
mkojia, Mocksa; 1994 (57 7k3.)

IIpodeccuonanbHbie 6a3bl JTAHHBIX, HHPOPMALHOHHO-CIIPABOYHBIE CUCTEMbI
https://dlib.eastview.com/browse/publication/79286

https://dlib.eastview.com/browse/publication/79441

Marepnansl ais jaun ¢ OB3

Becy kontent DBC mpencraBieH B Buae (aiioB crenuanbHOro (opmarta it BOCHPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIsI IPOUTEHUS C UCIOJIB30BaHUEM SKPAHHOM JTYTIbI
Y HaCTPOUKOM KOHTPACTHOCTH.

ba3bl JAaHHbIX, I/IH(l)OpMaI.[I/IOHHO-CHpaBO‘IHBIe N NMMOUCKOBbIC CHCTECMBbI

3. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI
Heopranuueckasi xummsi

Caeennsi 00 OCHAIIEHHOCTH JUCIHUIJIMHBI CTIENHAJIU3UPOBAHHBIM M J1a00PATOPHBIM
000py/10BaHNEM U MPOrPAMMHBIM 0O0ecneyeHueM

Tabmnuma 3.1
Ne BHZII)I 3aHATHH Ocuamem{ocn) ClienMaJIbHbIX HepequL JUIHECH3UOHHOI'0
n/n MOMeLIeHHNT 1 TOMelleHu i UIs NPOrpaMMHOro o0ecrne4eHns
CaAMOCTOATEIbHOI PadoThI
1 Jlexmun Mebenb ayauTopHasi ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabovHX MECT B RUS OLP NL Acdmc
COOTBETCTBHH C KOJIMYESCTBOM

Office 365 EDUAS ShrdSvr ALNG

CTY/IEHTOB SubsVL MVL PerUsr B Faculty EES

Pabouee mecTo npemnogaBarens
Jocka aynutopHas

[Tonkmrouenue k cetu MHTEpHET

2 [TpakTuueckue 3ansatust | Mebenb ayaAuTOpHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabovMX MECT B RUS OLP NL Acdmc




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

PaGouee mecto npemnonaBarens
Jocka aynuropHas

[Tonkmtouenue k cetu UHTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynpranuu

Mebens aymuTopHas ¢
KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYJICHTOB

Pabouee mecto mpenoaBarens

Jocka aynuropHas

He tpeGyercs

Tekymuii KOHTPOJIb U

Mebenb ayauTopHas ¢

Microsoft Windows 8.1 Pro 64-bit

MIPOMEXKYTOUIHAS KOJIMYECTBOM pabOYHMX MECT B RUS OLP NL Acdmc
aTTecTanus (;?OT];::;;’I};BI/II/I C KOJIMYECTBOM Office 365 EDUAS ShrdSve ALNG
YA SubsVL MVL PerUsr B Faculty EES
Pabouee mecTo npenoaaBarens
Jocka aynutopHas
CamocrosTenbHas MeGenb aytuTopHas ¢ He tpebyercs

pa60Ta CTYACHTOB

KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
Oprannyeckasi XuMHs

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne i/m | Pamunus Umsa OTuecTBo Yuenas creret, HoHocTh Hoxpasaenerne
Y4YeHOe 3BaHHue
1 Momikus Biiagumup KaHauaaT Jouent OpraHNYeCcKou
CepreeBuu XMMHYECKHX HayK, XUMHUH U
0€e3 yueHoro BBICOKOMOJIEKYJISIP
3BaHUS HBIX COETMHEHUI

PexomMengoBaHo y‘lGﬁHO-MeTOHI/I‘leCKHM COBE€TOM MHCTHTYTA EcTecTBeHHBIX HAayK U MaTEMAaTUuKu

ITporokon Ne 2 or 30.01.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI

ABTOpBI:

e Momkun Bragumup CepreeBuy, JloneHT, oprannyeckoii XuMuM U BLICOKOMOJIEKYJISIPHBIX
coeIMHEeHH I

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmauua 1.1

Kon

pasaea,
TEeMBbI

Pa3nen, tema
AACHUATLINHBI®

Conep:xanue

OO0mIre MOHATHS OPTaHNIECKON
XAMUU

Oprannyeckas XMMHs, €€ MECTO CPEeI XUMHYECKUX TUC IIUILINH,
CBSI3b C IPYTUMHU Haykamu. HanOosee o01ue mpuHITATIBI
HOMEHKJIATypBl OPTAaHUYECKUX COETUHEHUN. THIThI XUMIUUECKUX
CBsI3€H B OPraHUYECKUX MOJIEKYJIaX, JIEKTPOOTPUIIATEILHOCTh
aToMOB. PU3HUECKHUE XapAKTEPUCTUKU CBSA3EH: SJHEPTUS, INJIUHA,
MIOJIIPHOCTB, MTOJIIPU3yEMOCTb, KPaTHOCTD.

OnexTpoHHbIE SPPEKTH: HHAYKTUBHBIN 1 ME30MEPHBIH.
Mesomepus 1 pe30HaHC KaK CIIOCOOBI OMMCAHUS pacipeeNeHUs
3NIEKTPOHHOM IIIOTHOCTH B MOJIEKYJIax.

Knaccugukanms peareHToB: 31eKTporiibHbIe, HYKICOPHIIbHEIE,
panuKanbHBIE.

Knaccudukanus XuMUYECKUX peaKkyii: TPUCOeANHEHHE,
OTIIETNIEHHUE, 3aMEleHHE, TIEpErPYIITUPOBKH.

[TonsITHE O TPOMEKYTOUHBIX YAaCTHIIAX (MHTEpMeEaAnaTax),
MEPEXOJHBIX COCTOSHUAX U MeXaHU3Max peakiuil. Kunernueckuit
1 TEPMOJUHAMUYECKUNA KOHTPOJIb IIPOLECCA.

Anudarnyeckue
YTIIEBOIOPOIBI

Anxanbl. ['oMonornyuecKuil psaz amkaHoB, CTPYKTYpPHBIE (DOPMYJTBL.
Kondopmanuu. Konpurypamuu. @opmynsr Gumepa, Heromena.
N3omepus. Homenknatypa. MeToapl CUHTE3a U XUMUYECKHE
CBOICTBa aJIKaHOB.




Ankensl. 'omonmornuecknii psa. CTpyKTypHAs U
npocTpaHcTBeHHast nzomepusa. Koudurypamms. Homenknatypa.
MeToBI CHHTE3a U XUMHUYECKUE CBONCTBA aJIKEHOB.

MeToasl CHHTE3a M XUMUYECKHIE CBOMCTBA AIKMHOB: MIOJIYyYCHHUE
allCTHJICHA U €T0 T'OMOJIOT'OB.

Anxanuensl. Knaccudukanus nuenos. Homenkmarypa.
CornpspkeHHBIC JUSHBI: 0COOCHHOCTH CTPOCHIS, TAO0OPaTOPHBIC U
[IPOMBIIIICHHBIC METO/IbI ITOJYyUEHHUSI. XUMUYECKHE CBOMCTBA
COTPSDKEHHBIX TUEHOB: peakiuu 1,2- u 1,4-npucoegnHeHMS,
peakuus Junbca-Anbaepa (IMeHOBBIN CUHTE3).

l'amorennpounsBonusie. Knaccudukanna. Homenknarypa. Metoast
IOJIy4EHHSI MOHOTAJIOT€HITPOU3BOAHBIX MPEIEIIBHBIX
YTIEBOIOPOIOB.

Onnoaromusle cimpthl. Kitaccudukanus. ['omonornueckuit psiz
IIPENEIbHBIX OJTHOATOMHBIX CIIMPTOB. METObI CUHTE3A U
XMMHUUYECKUE CBOWMCTBA CITIUPTOB.

Anpaerunnl u KeToHBL. ['omMonorudeckuit psia. M3omepusi.
Howmenxarypa. CTpoeHre KapOOHHILHOW TPYIIIIEI, €€ MOJISIPHOCTh
U MOJIIPU3YEMOCTh. MeTOAbI ONYUYEeHUS allbICTUIOB U KETOHOB.
XUMHUYECKHE CBOMCTBA aJbACTUIOB U KETOHOB.

MoHo- u
3 Mo yHKITMOHATBHbIE

OpraHMMCCKUE COCMHCHIA | Henpe nenbHble KapOOHUIbHBIE coeuHeHus. CHHTE3

HCMPEACIBbHBIX aIbACTUAOB U KETOHOB. Bununorus. Peakuuu
3J'I€KTpO(1)I/IJ'H>HOI‘O nu HYKJ'ICO(l)I/IJ'ILHOFO OPpUCOCANHCHHA.

KapbonoBble kucaoTsl. ['oMonorndeckuii psia npeaeabHbIX
OJHOOCHOBHBIX KHcIOT. Homenknarypa. Ctpoenne kapOOKCHIBHOM
rpynnsl. MeToIbl CHHTE3a U XUMHUYECKUE CBOMCTBA KUCIIOT U UX
MIPOU30BOJHBIX.

[IpumMeHeHne MaTOHOBOTO M alleTOYKCYCHOTO d(upa B
OpPaHWYECKOM CHHTE3E.

OcobenHocTH cTpoeHus apeHoB. X HOMeHKIaTypa. MeToab

4 ApomaTHdecKue COeTUHEHUS . .
CUHTE3a U XMMUYECKUE CBONUCTBA apOMATUYECKUX COSAMHCHUM.

1.3. HanpaBnenue, BUibl BOCIUTATEILHOM JEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU

HampaBiieHus: BOCIIUTATENbHON AESITETBHOCTA CONPSATAIOTCS CO BCEMHU pe3ysibTaTaMu OOy4eHHUS
KOMIIETCHIIMA MO0 00pa3oBaTeNbHONW MpOrpaMMe, MX OCBOCHHE OOECIIEUYMBACTCS COJICPKAHHUEM BCEX
JUCLIUIUIMH MOJYJIEH.

1.4. IIporpaMMa AUCHMIIIMHBI PEATIM3YETCS HA TOCYIapCTBEHHOM si3blke Poccuiickoit @enepanui .
2. YHEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI
Oprananyeckasi XuMust

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. Jenucos, B. S.; Crepeoxumusi OpraHHMYECKUX COeIWHEHUH : yuyeOHoe mocobue.; KemepoBckuil
rocynapcTBeHHbI yHuBepcuter, KemepoBo; 2013; https://biblioclub.ru/index.php?page=book&id=232336
(OnexTpoHHOE U3aHUE)



IleuaTHBIE M3TaHUS

1. Peytos, O. A.; Y. 1 : yueGHuk ans By30B.; BUHOM. Jlabopatopus 3uanuii, Mocksa; 2007 (15 7k3.)

2. Caiikc, I1., Jlyuenko, H. I'., TpaBensb, B. @.; Mexanu3Mbl peakiivii B OpraHnyecKo XuMun; Xumus, MockBa;
1991 (90 5k3.)

3. Kepu, @., I'pumiuna, I'. B., lembsanoBuu, B. M., /Ilynuna, B. B., [loranos, B. M.; Peakiiuu u cunTtessl : [B 2
kHMUrax].; Xumus, Mocksa; 1981 (5 7k3.)

IIpodeccnonanbubie 6a3bl JAHHBIX, HHPOPMALHMOHHO-CIIPABOYHbIC CHCTEMbI
ba3pl 1aHHBIX OPraHUYECKOrO CUHTE3A:
1) www.reaxys.com
2) scifinder.cas.org

ITouckosas cucrema Scopus.com

Marepuaasb 1is gun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuaibHOro (opmara i BOCHPOM3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM UL IIPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM JTyTIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.

ba3n1 JaAHHbIX, I/lH(l)OpMallI/IOHHO-CHpaBO‘IHble U IMIOUCKOBBLIC CUCTEMbI

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI
Opranuyeckasi XuMHA

Caenennst 00 OCHAIICHHOCTH JHCHUIUINHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
0o0opyroBaHNeM H IPOTPAaMMHBIM o0ecre4YeHneM

Ta6numa 3.1
Ne Buabl 3ansaTmii OcHaIEHHOCTDh CNEeNHAJIBLHBIX Ilepeyenb JMLEH3HOHHOTO
n/n NoMelleHMi U OMeleHu i 11s NPOrpaMMHOIo odecne4eHust
CAMOCTOATEIbHOI padoThI
1 Jlexuuu Mebens aymuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabo4MX MECT B RUS OLP NL Acdmc
COOTBETCTBUU C KOJIMUECTBOM

Office 365 EDUA3 ShrdSvr ALNG

CTyICHTOB SubsVL MVL PerUsr B Faculty EES

Pabouee mecto npemnonaBarens
Jlocka aynuropHas

[Tonkmtouenue k cetu UHTEpHET

2 [TpakTudeckue 3ausaTust | Mebenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabouuX MECT B RUS OLP NL Acdme
COOTBETCTBUH C KOJIMYECTBOM

Office 365 EDUA3 ShrdSvr ALNG

CTYACHTOB SubsVL MVL PerUsr B Faculty EES




Pabouee mecto npenoaasarens
Jlocka aynuropHas

IToaxmrouenue x cern HTEpHET

Koncynbranun

Mebens aymuTopHas ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJTMYECTBOM
CTYJICHTOB

Pabouee mecto mpenogaBaTens

Jocka aynutopHas

He tpebyercs

Tekymui KOHTPOJIb U

Mebens aymuTopHas ¢

Microsoft Windows 8.1 Pro 64-bit

IIPOMEXYTOYHAs KOJINYECTBOM pabounX MECT B RUS OLP NL Acdme
aTTecTanus zgo;zliz?nn C KOJIMYECTBOM Office 365 EDUA3 ShrdSvr ALNG
4 SubsVL MVL PerUsr B Faculty EES
Pabouee mecto npenoaasarens
Jocka ayauropHas
CamocTosTenbHast Mebenb aymuTopHasi ¢ He tpebyercsa

paboTa CTyIeHTOB

KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIUYECTBOM
CTYZECHTOB




PABOYASA ITPOTPAMMA JUCHUITJIMHBI
CoBpeMeHHasi aHAJIMTHYECKAA XUMHS

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Nen/m | @amuiausg Uma OTdecTBO Yuenas creneus, JloJsKHOCTD Honpasnenenne
Y4YeHoe 3BaHHue
1 [TerpoBa FOnus CepreeBHa KaHAUIaT Jouent AHAJIUTUYECKON
XUMUYECKHUX HaAYK, XHUMHH U XUMHUHU
JOLEHT OKpYKarolein
cpenabl
2 [Itun Cepreii KaHIuIaT JloueHt aHAJIUTUYECKOU
AnaTtonreBHY XMMHYECKHUX HAYK, XAMHH U XUMHHI
JIOLIEHT OKpYKarolein
cpeabl

PexomeHna0oBaHO y‘lEﬁHO-MeTOHI/I‘IeCKHM COBE€TOM MHCTHUTYTaA EctecTBeHHBIX HAayK U MaTECMaTUuKA

ITporoxon Ne 2 or 30.01.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

IlerpoBa FOuus CepreeBHa, JloneHT, aHAIMTHYECKO XMMHMH U XMMHHU OKPYKaloLlel cpeabl
IItun Cepreii AHaTo/IbeBUY, JloLIeHT, aHAIUTHYECKOIl XMMHMHU U XMMHUH OKPYKaIoLIei cpeabl

1.1. TexHoornu peanu3anuu, HCMOJAb3yeMble IPH U3YYECHUH M CIHUIIIMHBI MOLYJIsI

TpagunuonHas (penpoyKTUBHAS) TEXHOJIOTUS
PaznoypoBHueBoe (nuddepeHmpoBanHoe) 00yueHue
o ba3oBslil ypoBeHB

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JIAem NOAYYUMb VNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoerue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUss OOAHCHO obecnedums Qopmuposanue 3aniaHUpOBAHHLIX KOMNEMeHYul U NOo360aUm
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCTU U OMBEMCMEEHHOCMU GbINOIHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YPOBeHb KAK NO COOEPICAHUIO, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo NPOUCXO0UM 30 cuem 6KI0UeHUss OONOIHUMENbHOU unpopmayuu. JJannblii ypogeHs mpebyem yMeHus.
pewams npodembvl 8 PAMKAX Kypcd U CMENCHLIX KyPCo8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b160pa NPozpammbl
Oeticmeuil. Ocgoenue 0aHHO20 YPOBHS Pe3VIbMAmo8 00YUeHUs NO360IUM 00YUAIOWEeMYCS NOBLICUMDb YPOBEHb CAMOCHOAMENbHOCMU
U OMEEemMCmMEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. 3HAHUU U YMEeHUIL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1

Kon
Pasnen, Tema
pasneJa, MHCHHILTHHBL Conep:xanue

TeMbl

COBpeMCHHI)Ie TCHACHIIUU B pa3BI/ITI/II/I aHaJII/ITPI‘ICCKOﬁ XHUMHH, €€
MECTO CPeJ IPYTHX HAyK, MEXKTUCIMILTHHAPHBINA XapaKkTep, HayKa
0 xu3Hu. Kiaccudukanum MeToI0B Ka4eCTBEHHOTO U
KOJIMYECTBEHHOTO aHaIN3a. 3a1auul ¥ BEIOOp MeTo1a
UACHTHU(QHUKAINN OPTraHUICCKUX U HEOPTaHMUYECKHUX BEIIECCTB,
HOHOB 1 aToMoB. IToHsaTre o "3eneHoi xumuu'.

1 Beenenue

KauectBennsiii ananus. JpoOHbI 1 cCHCTEMAaTHUECKUI aHATN3
OPTaHMYECKUX M HEOPTaHWYECKHUX BELIECTB, HOHOB.
ITonykonuuecTBEHHBIA U KONUYECTBEHHBIN aHanu3. [loHsaTue o
HeuncrpymeHTanbHble U TeCT- | TeCcT-MeToAax. IlpuMeneHne pa3IuuHbIX TUIIOB PEaKUi B TECT-
METOJIBI XUMHYECKOTO aHanmu3a. | MeToaax. OcoO0eHHOCTH BHENTaOOPaTOPHOTO XUMHUECKOTO aHaJIH3a,
pOJIb TECT-METOOB B HeM. [lepcoHabHbIE TECTHI M1 aHaIN3a
KpPOBH, MOUH, CITIOHBI. OTIepaTUBHBIN aHAIN3 BOJBI, IOYBHL,
BO3yXa.

HucTpyMenTababie MeTObI aHanu3a. Onpeenenne
OMOIOrMYECKHX ¥ TOKCHYECKHX BEHIECTB COBPEMEHHBIMH
CoBpeMeHHbIC SIIEKTPOXUMHYECKUMH METOJAMU: BOJBTaMIIEPOMETPHYECKUMH (B
3 IEKTPOXUMHUUECCKHE MeTopl | TOM YHCIIC HHBEPCHOHHOM BOJIbTaMIIEPOMETpHEA),

aHAIM3a PA3/IMYHBIX cucTeM | MOTCHIMOMETPHYECKUMH, KYJTOHOMETPHYCCKUMH. AHAIN3 BOJ,
NI0YB M BO3/1yXa, aHAIN3 OMOJIOTHYECKUX KHKOCTEH 1
Xy10)KECTBEHHBIX SKCITOHATOB. OIpe/ieleHne Ka4eCTBa IPOTYKTOB
IIUTaHKSA 2JIEKTPOXMMUYECKHMMHU METOIaMH. DJIEKTPOXUMUYECKHE




TMATYNKH, TETEKTOPHI U YCTPOHCTBA, CEHCOPHI B O0ECTICUECHIH
xuMHdeckoi 6e3omacHocTu. [lonsaTre "yMHBII HOC".

CHeKkTpOCKONMMYECKUN aHAIH3
KUIKAX, TBEPIBIX U
ra3000pa3HbBIX 00pa3IoB

Knaccudukanys cieKTpoCKOINYECKUX METOOB T10 IIPUPOAE
YacTHll, B3aUMOACHCTBYIOIIMX C U3JIyUYCHHEM; XapaKTepy mpouecca
U IMana30Hy 3JEKTPOMAarHUTHOTO U3Iy4YeHUsl. ATOMHO-
a0copOLMOHHAS CIIEKTPOCKOMHS C HCTOYHUKOM Y3KOIIOJIOCHOTO U
CIUIOIIHOTO CIIEKTPOB. ATOMHO-IMHCCHOHHASI CIIEKTPOCKOTHS C
WHIYKTUBHO-CBSI3aHHOMW IJIa3MOM M IPUCTABKOM JIa3€pHOTO
po6ooTdopa. Buasl 1 NPUHIMITEL OCYIIECTBICHUS aHAIN32
METOJIaMH PEHTT€HOBCKON CIEKTPOCKOIHNU:
PEHTIC€HOIMHUCCHOHHAS!, PEHTIeHO-a0CcOopOLIMOHHAs,
peHTreHodIyopecueHTHas. PeHTreHoceKTpaibHbI MUKpPOaHAIN3
(27eKTpOHHBIN 30H1). MeTObI MOJIEKYIIIPHON ONITHIECKOH
CHEKTpOCKONUU: abcopOimonHas criekrpoporomerpusi, UK-, KP- u
JFOMHHECIIEHTHAsl (XEMUITIOMUHECUICHIINSI, OMOTFOMUHECTICHIIHS,
ANIEKTPOIIOMUHECHEHIINS, (POTONOMUHECHEHIINS | P.)
cnekrpockonusi. Ciekrpomerpus auddysHoro orpaxkenus. Macc-
cnekrpomerpust. O0mme npeactaBiaeHus o pe3oHaHcHbIX (D11P-,
SAMP-, MeccOayspoBckas CIEKTPOCKOTIHS) U SIIEPHBIX METOJaX
aHanu3a. OcOOEHHOCTH U 3HAYEHNUE METOJI0B, IPUMEPHI
ucnonb3oBaHusi. HeoOxoaumas annapaTypa, XapaKTepUCTUKU
CIIEKTPaIBHBIX TIPHOOPOB.

Wnentudukarus u onpeaeeHne OpraHNIeCKIX BEIIECTB;
3JIEMEHTHBIM Y N30TONHEIN aHaAIN3.

Mertonbl xpoMaTorpaguu u
KanMJUIIPHOT0 IeKTpoopesa

OcHoBHEBIE XpoMaTorpaduIeckue MeTOIbI: Ta30Bast, )KUKOCTHAs,
B3XX, nonoobmenHas1, manapaas. MIX uCmob30BaHuE IS
OIIEHKH 3arpSI3HEHHS OKPYIKAIOIIEH, KaueCTBa MPOTyKTOB MTUTAHHS
u ¢apmaneBTHUIecKuX npenapartos. [lorsTre o xpomaro-macc-
CIEKTPOMETPHUH, KaK OJHOTO U3 BEAYIINX METO0B COBPEMEHHOM
aHanuTH4eckoi xumun. Obnactu ananuza. CouetaHne Macc-
cnektpometpuu ¢ razoBoit (I'X-MC) u xuaKOCTHOM
xpomatorpadueit (KX-MC). Tumbl Macc-aHaTM3aTOPOB U
OCHOBHBIC IPUHIUTIBI UX paboThl. McnonszoBanue ['X-MC u XKX-
MC nmns pemeHus pakTHIeCKuX 3aaad. OnpenencHue
OTPABIIAIONINX BEIIECTB U MPOAYKTOB HX JAETPaallid METOJaMH
I'’X-MC un XKXX-MC. OnpezneneHrie HapKOTHIECKIX COESAMHEHUH,
JICKapCTBEHHBIX MPENapaToB B OMOIOTUIECKUX KUIKOCTAX KX-
MC. Ponp XxpoMaTo-Macc-ClIeKTPOMETPUHN B TOITMHTOBOM KOHTPOJIE
U paHHEH IUarHOCTHKE 3a00JIeBaHuUi.

MeTo/ KanWUIIPHOTO 30HHOTO 31eKTpodopesa. Teopernueckue
OCHOBBI M IPUHIHUIIBI paOboTHI prOopoB. OcyliecTBICHNE
Ka4eCTBEHHOTO U KOJIMUECTBEHHOr0 aHanu3a. Oonactu
npuMmeHeHus K33. Onpenenenrne KaTHOHOB U OPTaHUYECKUX
KHCJIOT B BOIHBIX PaCTBOpaXx.

Ponb cragun
MpOOOIOTOTOBKH B
XAMUYECKOM aHaIu3e

OcHoBHbIE c1I0cOOBI TIepeBoa POk B HOpMY, HEOOXOTUMYIO IS
JaHHOTO BUJIa aHAIM3a: PACTBOPEHHUE B PA3IUUHBIX CPEIax;
CIICKaHUE, CIUIABICHHUE, PA3TIOKEHUE MTO]] ICHCTBUEM BBICOKUX
TEMIIEpATyp, JaBJICHUS, BBICOKOYACTOTHOI'O Pa3psaa;
KOMOMHHMPOBaHUE PA3JIMUHBIX IPUEMOB; 0COOEHHOCTH Pa3JI0KEHUS
OpraHWYeCcKUX COeTUHEeHUH. BriOop MeToma aHanmm3a B
3aBHCUMOCTH OT 00bEKTa aHAIN3a U CTa UK MPOOOIOATOTOBKH.




Br16op 1 o0ocHOBaHME BRIOOPA METO/1a/-0B IS aHATIN3a
KOHKPETHOTO HccieayeMoro oobsexTa. OTBET Ha BOIPOCHI PO
OCHOBHBIE IPUHIIMITEI PA0OTHI TPHOOpa U PUIUKO-XUMHUECKHUE
NPOIIECCHI, TPOUCXOSIINE BO BpEMsI aHAITU3A.

7 Hrorossiit KOHTPOIIL

1.3. HampaBnieHnue, BUAbI BOCIIUTATENBHOMN AEATEILHOCTH U HCIIOIb3yEeMbIE TEXHOJIOTUN

HamnpaBnenus BocHUTATENBHOM ACSITEIBHOCTUA COMNPSATAIOTCS CO BCEMM pE3yJibTaTaMu OOydeHUSs
KOMIIETEHIII TIO0 00pa3oBaTeNbHON INpOrpaMMe, UX OCBOCHHE OOECIIEYMBAETCS COJAEpIKaHHEM BCEX
JACLIUIUIMH MOJYJIEH.

1.4. IIporpaMMa AUCHMILIMHBI PEATIM3YETCS HA TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHHUE JUCIUIIJINHbI
CoBpemeHHasi aHATUTHYECKAs] XUMHS

DJIeKTPOHHBbIE pecypchbl (U31aHus)

1. 3omoroB, HO. A.; IIpobGnempl anHanuTUyecKo xumuu : MoHorpadus.; Hayka, Mocksa; 2014;
https://biblioclub.ru/index.php?page=book&id=468706 (DnekTpoHHOE H3TaHKE)

2. Menbuenko, I'. I'.; AHanuTrueckas XuMus U (PU3UKO-XUMHUYECKHE METOJbl aHann3a. KomudyecTBeHHBIN
XUMUYECKHH aHanu3 : ydeOHoe mocobue.; KeMmepoBCKMH TEXHOJIOTMYECKHMH WHCTUTYT THIIEBON
npoMeinieHHOCTH, KemepoBo; 2005; https://biblioclub.ru/index.php?page=book&id=141298 (DnekrporHOE
U3/1aHKE)

3. Cuzoga, JI. C., lumkuna, H. B.; Ananutuyeckas xumusg. ONTHYECKHE METOIbI aHauu3a : ydeOHOe
nocobue.; KemepoBCkull TEXHONOrMUECKUH HWHCTUTYT NHINEBOM mpoMblnuieHHOCTH, Kemeposo; 2006;
https://biblioclub.ru/index.php?page=book&id=141307 (OnexkTpoHHOE U3AaHUE)

4. Muxkenesa, I'. H., lllumkuna, H. B.; Ananutuyeckass XuUMuUs: 3JEKTPOXUMHUYECKHE METOJbI aHAIHM3a :
yueOHoe nocodue.; KemepoBckuii TEXHOIOTHUECKU MHCTUTYT MUILEBOM pombinuieHHOCTH, Kemeposo; 2010;
https://biblioclub.ru/index.php?page=book&id=141512 (OnekrpoHHOE H3AaHUE)

5. CanphukoBa, E., E.; MeToasl KOHIIGHTpUPOBAHUS M Pa3eiCHUs] MHUKPOSJIEMEHTOB : y4eOHOE MocoOue.;
OpenOyprckuii TrOCYyJIapCTBEHHBIHN YHUBEPCHUTET, Openoypr; 2012;
https://biblioclub.ru/index.php?page=book&id=259316 (DnekrpoHHOE H3AaHUE)

6. Xanduna, I1. JI.; AHaIM3 MHUHEPAIBHOTO CHIPhS : yueOHoe mocobwue.; KemepoBCckuii rocyaapcTBEHHBIN
yauBepcuteT, KemepoBo; 2014; https://biblioclub.ru/index.php?page=book&id=278841 (DnexTpoHHOE
H3JIaHKE)

7. békkep, }0., IO.; Cnekrpockonuss : wmoHorpagus.; PHUL[ Texnochepa, Mocksa; 2009;
https://biblioclub.ru/index.php?page=book&id=88994 (DnexkTpoHHOE U3TaHKE)

8. békkep, 0., }0., Kyposa, B. C.; Xpomarorpadus. MTHCTpyMeHTaIbHAas aHAJTMTHUKA: METOJIbI XpoMaTorpapuu
" KaIlWJUIIPHOTO a5eKTpodopesa; PULI Texnocdepa, Mockaa; 2009;
https://biblioclub.ru/index.php?page=book&id=89008 (DnekTpoHHOE U3TaHKE)

9. Maiiep, B. P.; Ilpaktuueckast BoICOKOA(HEKTUBHAS )KUKOCTHAS XpoMaTorpadus : mpakTudeckoe nocooue. ;
Texnocdepa, Mocksa; 2017; https://biblioclub.ru/index.php?page=book&i1d=496529 (DnekrpoHHOE H3TaHKE)

10. Jlebenes, A. T.; Macc-ciekTpoMeTpus IJs aHanu3a OOBEKTOB OKPYKAIOIMIEH cpeabl : MOHOTpadwus.;
Texnocdepa, Mocksa; 2013; https://biblioclub.ru/index.php?page=book&id=273789 (DnekrpoHHOE H3TaHKE)

IleuaTHBIE M3TaHUS



1., 3om0toB, FO. A.; OcHOBBI aHayTHYeCKOM XuMuu : B 2 kH.: YueO. mig By3oB. Ku. 1. O6mume BOmpochL.
Mertoas! pa3zaenenus; Beici. mk., Mocksa; 1996 (12 3k3.)

2., 3omotoB, 0. A.; OcHOBBI aHanUTHYECKOW XUMUH : B 2 kH.: Yueb. 1 By30B. KH. 2. MeTo1pI XHMHUYECKOTO
aHanu3a; Beicm. mk., Mocksa; 1996 (13 3k3.)

3. Koran, JI. A.; KonmudyecTBenHas razoBas xpomarorpadus; Xumus, Mocksa; 1975 (5 3k3.)

4. lemsaxun, ®. M.; MoHooOMeHHBIN XpomaTorpaduyecKuii aHaIu3 MeTaiioB; Metamryprus, Mocksa; 1970
(2 7K3.)

5. lllemsxun, @. M.; MoHOOOMEHHBIH XpoMaTorpaguiecKuii aHaau3 MeTauioB; Metammyprusi, Mocksa; 1970
(2 7x3.)

IIpogeccnonanbHbie 02361 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIEC CHCTEMbI
https://elibrary.ru/defaultx.asp?
https://www.sciencedirect.com/

Marepuaasb 1is gun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailiioB crenuanbHOro (opmara it BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIs IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HaCTPOUKOM KOHTPACTHOCTHU.

Bba3bl JaAHHbIX, I(IH(l)OpMallI/IOHHO-CleaBO‘IHLIe H IMOUCKOBbIC CUCTEMbI

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
CoBpemeHHasi aHATUTHYECKAs] XUMHS

Caenennst 00 OCHAIICHHOCTH JHCHHUILUINHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
o0opyaoBaHNeM H IPOrPaMMHBIM o0ecredYeHneM

Tabmuma 3.1
Ne Buabl 3ansaTnii OcHaIEHHOCTH CNEeNHAJTBHBIX Ilepeyenb JMLEH3HOHHOTO
n/n NoMelleHui U oMeleHu i 1S NPOrpaMMHOIo odecnedeHust
CaMOCTOATEIbHOI padoThI
1 Jlexun Mebenb ayauTopHast ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabo4HX MECT B RUS OLP NL Acdmc
COOTBETCTBHUU C KOJIMUECTBOM

Office 365 EDUA3 ShrdSvr ALNG

CTYACHTOB SubsVL MVL PerUsr B Faculty EES

Pabouee mecto npenoaasarens

Jlocka aynuropHas

2 [TpakTrueckue 3anaTus | Mebenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabovHX MECT B RUS OLP NL Acdmc
COOTBETCTBHUH C KOJUYECTBOM

Office 365 EDUA3 ShrdSvr ALNG

CTYJICHTOB SubsVL MVL PerUsr B Faculty EES

PabGouee mecto mpenogaBaTens




Jocka aynutopHas

Koncynpranuun

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto mpenogaBaTens

Jlocka aynuropHas

He tpeGyercs

Texymuit KOHTPOJIb U

Mebenb ayauTopHast ¢

Microsoft Windows 8.1 Pro 64-bit

MIPOMEXYTOYHAs KOJIMYECTBOM pabo4MX MECT B RUS OLP NL Acdmc
aTTecTarus E(T)oneale;::mn C KOJIMYECTBOM Office 365 EDUA3 ShrdSvr ALNG
YA SubsVL MVL PerUst B Faculty EES
Pabouee mecto npenogaBaTens
Jlocka aynuropHas
CamocrosiTenbHas MeGens ayuropHas ¢ He tpebyercs

paboTa CTyIeHTOB

KOJINYCCTBOM pa60q1/1x MCCT B
COOTBCTCTBHUHU C KOJIMYCCTBOM
CTYACHTOB




PABOYASA MPOTPAMMA JUCHUIIJIMHBI
Xumus 1MoJTUMepoB

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne i/m | ®amuausa Umsa OTyecTBO Yenas crenent, JloJsKHOCTD Honpasenenmue
Y4YeHoe 3BaHHue
1 Bumskos Cepreit JIOKTOp IIpodeccop OPraHUYeCKOu
AHaToNbEBUY XUMUYECKHUX HaAYK, XUMUHU U
npodeccop BBICOKOMOJIEKYJISIP
HBIX COSTMHEHUH

PexomMengoBaHo y‘lGﬁHO-MeTOHI/I‘leCKHM COBE€TOM MHCTHTYTA EcTecTBeHHBIX HAayK U MaTEMAaTUuKu

ITporokon Ne 2 or 30.01.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Bmuskos Cepreii Anaroabesuy, [Ipodeccop, oprannyeckoil XMuMHHM U BHICOKOMOJIEKYJISIPHBIX
COeMHEeHH I

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmauua 1.1

Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue

TeMBbI

OCHOBHBIE TTOHATHS XUMHH Mounomep, onuromep, monuMep. MakpoMoseKkyia, IoIuMepHast
1 BBICOKOMOJIEKYIIPHBIX LIeMTb, 3BE€HO IEMH, CTeTeHb oauMepu3annu. Crennudrka moHsITHS
COCTMHCHUH. «MOJIEKYIISIPHASI Macca» IPUMEHHUTEIHFHO K TTOJTUMEepaM.

Oprannyeckue, 3JIeMEHTOOPIaHNYeCKUE, HEOPraHUIECKHUE,
TOMOLIETIHbIE U Ie€TEePOLETIHbIE ONUMEPHL. JInHeHHbIE,
pa3BeTBJICHHBIE, CeTYaThIe, TpeOHE00pa3HbIe, ICCTHUYHBIE,
3Be371000pa3HbIe, AeHApuMepbl). [TomuonepuHbl, MONTUIUCHEI,
o3 (GUPEI, TOTHAMHUIBL, TTONUKAPOOHATHI, Oy PETAHEI,
MOJMCHUIOKCaHbI U Ap. Y30-, CHHANO- M aTaKTHYECKHE TIOUMEPHI;
LUC-, TPAHC- U30Mephl, 1,4 1 1,2 mpucoennHEeHNE B KaydyKax.
Craructuueckue, OJ10K- 1 IPUBUTHIE (TPad)T)COMONIUMEDHI.

2 Krnaccuduxkarus monnmMepos.

PaHI/IKaJ'IBHaH, AaHMOHHAas, KaTUOHHAasA 1 CTepCOCHeHI/I(bI/IlICCKaﬂ
noJInMepUusalusa (MeX&HI/IBM, KHMHCTHUKA U TepMO,Z[I/IHaMI/IKa).
CononnMepmauI/m.

3 Cunres nommepos. DYHKIMOHATEHOCTH MOHOMEPOB M MX CIIOCOOHOCTL 00Pa30BLIBATE

JUHEHHBIE U ceTYaThie oauMephl. KuHeTHKa MOTUKOHACHCALIUH.
PaBHOBecHast 1 HepaBHOBECHAsI TOJIMKOHACHCAIUS, TOMO- U
TeTePONOIMKOHeH I, TpexXMepHast TOTMKOHICHCAITHS.

Xumuueckue npespaiennss | OCOOCHHOCTH XMMHUYCCKUX PEAKLIHiA ¢ y4aCTHEM MaKPOMOJICKYIL.
TOJIMMEPOB. Kongurypanuonsslii 3¢ dexr, adpdext «cocenar.
KondopmaroHHsle, KOHIIEHTPallHOHHbIE, YJIEKTPOCTATHUECKUE U




HaaMoJIeKyJsipHbIe 3¢ dekTol. [lomydenne HOBBIX TOIMMEPOB
METOJ0M XUMHIECKOW MOAU(PUKAIIHH.

Peakunu nectpykunu, CIIMBaHMS, OTBEPKICHHUS, KOHIIEBBIX TPYIIIL.

BryTpeHHee BpamieHue B MojieKyax. TepMoauHaMHUYeCcKas U
KuHeTH4yeckas ruokocts nenu. [lapamerpsl ruOkoctu. Buast

5 CTpYKTYpa MOTHMEpOB. KoH(popMaIuii 1 KOHPUTYpaIrii.

AMOp(bHOG, KPUCTAJUITMYCCKOC U KUJAKOKPUCTAIIINICCKOC (1)330BLI€
COCTOAHUS ITOJIMMEPOB. TBep,Z[OG U KUJKOC arperaTHblie COCTOSHUA.

MexaHu3M BBICOKOANAaCTHYECKOH Nedopmarun. JledhopmannonHbe
KpHBBIE 31acCTOMEPOB. Penakcanys HanpspkeHUs U peslakcanys
nedopMaIvm.

Penaxcamuonnsie coctossHUA | MexaHU3MBbI CTeKIoBaHUs. PenakcanoHHbIN XapakTep mporiecca.
TIOJIUMEPOB. [Inactudukanus. lepopmanmoHHbIe KPUBBIE MOJTMMEPHBIX CTEKOJI.

MexaHu3M TedeHUs NoauMepoB. Peonornyeckue KpuBble
pacmiaBoB nonumepoB. Hanbosbmas 1 HanMeHbLIast
HBIOTOHOBCKasI BS3KOCTb. D(PPEKTHBHAS BSI3KOCTb.

OrpanunueHHOe U HeorpaHuueHHoe HaOyxanue. ConbBaTanus u
accoruanus. OCMOTUYECKOE IaBIICHUE.

7 PacTBopb! 0/1MEpOB. Bunoais, KpuBas JIMKBUIYCa, BEPXHSAS M HHKHSSA KDUTHUECKHE

TEMIIEpaTyphl pacTBOpeHUs. Da3oBble JUarpaMMbl CUCTEM
KHUJKOKPUCTAJUTMUECKUI TTOIMMEpP — pAaCTBOPHUTEb.

CpenHechneHHaﬂ, cpeaHeMaccoBas U CPpEAHCBA3KOCTHAA

MonekynspHas macca, MOJICKYJIIpHAsi Macca. MOJIEKyISIpHO-MAacCOBOE paclpeiesiecHue,
8 MOJIEKYJIIPHO-MAacCOBOE
pacnpesernenue nonumepos. | METOIBI 50y IHOCKOMIH M KpHOCKOMHH. OcMOMeTpHs,

BHCKO3UMETPUsI, CBEeTOpaccesHue, Tudpys3us.

1.3. Hanpasnenue, BU1bl BOCOIUTATENBHOU NEATEIbHOCTH U UCHOJIb3YEMbIE€ TEXHOJIOTUU

HamnpaBnenus BocnUTaTENBHOM AESITEIBHOCTUA COMNPSATAIOTCS CO BCEMH pE3yJIbTaTaMH OOydeHUS
KOMIIETEHIIMM M0 00pa3oBaTelbHONM MporpaMMme, UX OCBOEHHE OO0ECIEYMBAETCS COIEpKAHUEM BCEX
JUCLUIUIMH MOJYJIEH.

1.4. IIporpaMMa AUCHMIIIIMHBI PEATTU3YETCS HA TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHHUE JUCIUIIJINHbI
Xumus 1MoJUMepPoB

DJIeKTPOHHBbIE pecypchl (U31aHMs)

1. I'mu3punckast, JI. B.; Opranuueckue moiauMepsl: METOBI MONMYYCHHs, IPUMEHEHUE : yaeOHOoe mocodue.;
Omckuit roCy/1apCTBEHHBIN YHUBEPCUTET UM. O.M. Jocroesckoro, Owmck; 2019;
https://biblioclub.ru/index.php?page=book&id=613830 (DnekTpoHHOE H3TaHKE)

2. JleBsatnoBckas, A. H.; Opranundeckas XWMHUS M BBICOKOMOJICKYJISIPHBIE COCIUHEHHUS: JIaOOPATOPHBIN
INPAKTUKYM JJIsi CTyJeHToB crneuuanbHocTu 250403.65 ouyHOW M 3a0yHOW (popM OOyueHus : MPAKTUKYM.;
Cubupckuii  rocymapcTBeHHBIH  TexHojormueckuii  yHuBepcuter (CuOI'TY), Kpacnospcek; 2011;
https://biblioclub.ru/index.php?page=book&id=428852 (DnekTpoHHOE H3TaHHE)



3. Bakuposa, JI. 10.; Xumus u usuka momumepoB : yueOHoe mocodue. 1. Xumwms; Kazanckuii HaydHO-
HCCIIEA0BATEIbCKUI TEXHOJIOTHYECKUI YHUBEPCUTET (KHUTY), Ka3zans; 2012;
https://biblioclub.ru/index.php?page=book&id=258759 (DnexkrpoHHOE M3AaHUE)

4. 3akupoBa, JI. O.; Xumus u ¢usuka moaumepo : ydeObHoe mocodwme. 1. Xumus; Kazanckuii HaydHO-
HCCIIEIOBATEIIbCKHI TEXHOJIOTHYECKUMA YHUBEPCUTET (KHUTY), Kazans; 2012;
https://biblioclub.ru/index.php?page=book&id=258759 (DnekrpoHHOE M3AaHUE)

5. 3yes, , B. B.; ®u3uka u xumus nmonumepos : yueoHoe nocooue.; Yausepcurer UTMO, Cankr-IlerepOypr;

2010; http://www.iprbookshop.ru/65341.html (3nexTpoHHOE U31aHKE)

ITeuaTHbBIE N3AaAHUA

1. BummBkos, C. A.; ®@a30BbIe EPEXO/Ibl U CTPYKTYpa MOJTMMEPHBIX CUCTEM : yaeOHoe nocobue.; Jlanb, CaHKT-
[TetepOypr; 2021 (2 7x3.)

2. Tarep, A. A., Ackanckuii, A. A.; OU3NKO-XUMHUS MTOJIUMEPOB : [yued. mocobue st XxuM. (ak. yH-TOB].;
Hayunsiit mup, Mocksa; 2007 (78 3k3.)

3. Cemunkos, 1O. /1.; BeicOKOMOIIEKyJISIpHBIE COSTUHEHNUS ;| YIeOHHK TS CTYJCHTOB BY30B, 00yUYaIOIIMXCS 110
crienpanbHocTH 011000 "Xumust" u nanpasaenuto 510500 "Xumusa".; Axkanemusi, Mockga; 2005 (10 5k3.)

4. Kynesues, B. H.; Xumus u ¢pusnka nonumepos : yaeOHuUK 1715t By30B.; KomocC, Mocksa; 2007 (60 5k3.)

5. baprenes, I'. M., EnpsmeBuu, A. M.; ®usuka nonmumepoB; Xumus, JIeHunrp. ota-uue, Jlenunrpam;, 1990 (7
9K3.)

IIpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

He HCIIOJIB3YIOTCHA

Marepnansl pis jaun ¢ OB3

Becoy xontent OBC mpencrasineH B Buze (ailioB cnenuanbHOro (opmara Jisi BOCIPOU3BEIECHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIsI IPOUTEHUS C UCIOJIBb30BaHUEM SKPAaHHOM JTYTIbI
Y HACTPOUKOM KOHTPACTHOCTH.

ba3bl JAaHHbIX, I/IH(l)OpMaI[I/IOHHO-CI[paBO‘IHBIe N NMOUCKOBbIC CHCTEMBbI

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
XuMus 1M0JUMEpPOB

Caeennsi 00 OCHAIIEHHOCTH JUCHUNJIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PaATOPHBIM
000opy/10BaHNEM U MPOrPaMMHBIM O0ecreyeHueM

Tabmmia 3.1
Ne BHZII)I 3aHATHH OCHaI_[IeHHOCTb ClienMaJIbHbIX HepequL JJUHECH3UOHHOI'0
n/n MOMeLIeHHIT 1 MOMelleHn i UIs NMPOrpaMMHOro o0ecrne4eHns
CaMOCTOAITEJILHOH paboThI
1 Jlexkmun MebGenb ayuTopHast ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabo4mX MECT B RUS OLP NL Acdmc




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

Pabouee mecTo npenoaaBarens

Jocka aynuropHas

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

HpaKTI/I‘ICCKI/IC 3aHATUA

Mebens ayquTopHasi ¢
KOJIMYECTBOM pabOYHMX MECT B
COOTBETCTBHUH C KOJINYCCTBOM
CTYJICHTOB

Pabouee mecto npenogaBaTens

Hocka ayauropHas

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynpranuu

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabOUunX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYZCHTOB

Pabouee mecto mpenoaBarens

Jlocka aynuropHas

He tpeGyercs

Texymuii KOHTPOJIb U

Mebens ayauTopHasi ¢

Microsoft Windows 8.1 Pro 64-bit

MIPOMEXKYTOUHAS KOJIMYECTBOM pabOYHNX MECT B RUS OLP NL Acdmc
aTTecTanus zimleazzz?nn C KOJIMYECTBOM Office 365 EDUA3 ShrdSvr ALNG
YA SubsVL MVL PerUsr B Faculty EES
Pabouee mecTo npenoaaBarens
Jocka aynuropHas
CamocrosTenbHas MeGenb aytuTOpHas ¢ He tpebyercs

pa60Ta CTYACHTOB

KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB
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