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1. Xumus
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HanpaB.neHne noAroTOBKH

Kon HalpaBJC¢HUA U YPOBHA IMOATOTOBKHA

1. Xumust 1. 04.04.01
[IporpamMmma MozyJisi COCTaBIEHA aBTOPAMM:
Yuyenas
Ne ni/m @antumst Uns CTelNeHb, YYeHOe JoKHOCTD Ioapasaenenne
OT4ecTBO ’
3BaHue
1 3UMHHMLIKUI KaHAUIaT AccucrteHt OpraHUYEeCKON XUMHUH U
Huxomnai XUMHYECKUX BBICOKOMOJIEKYJISIPHBIX
CepreeBuu HayK, 0e3 COCTMHEHUI
YYEHOTO 3BaHUS
2 Ky3uenon K.(-M.H., TOIICHT JIOLIEHT Dduzuku
Jmurpuit KOHJICHCUPOBAHHOTO
KoncrantuHOBHY COCTOSIHHS M
HaHOPAa3MEPHBIX CUCTEM
3 JleOeneBa Enena KaHgugaT JlomeHt AHAJIUTUYECKON XUMUU U
JleonnnoBHa XUMHUYECKUX XUMUU OKPYIKaIOIIeH
Hayk, 0e3 cpenbl
YYEHOT'O 3BaHMS
4 Mopo3zosa Mapus KaHauaaT HoueHt AHATUTUYECKOM XUMHH U
BuranbeBHa XUMHYECKUX XUMUU OKPYIKAIOIIECH
HayK, 0e3 cpensl
YYEHOTO 3BaHUS
5 Cagponos JIOKTOp (pU3UKO- [Ipodeccop JenapTaMeHT
Anekcanap MaTeMaTHUYECKUX (byH1aMeHTaJIbHOH U
[TerpoBuu HayK, podeccop MPUKJIATHON XUMUU
CoraacoBaHo:

VYnpasieHue o6pazoBaTeIbHbIX IPOrpaMM

E.C. Komaposa




1. OBIIAA XAPAKTEPUCTHUKA MOYJISA CoBpeMeHHBbIe TEOPHH U MOAETH ONMCAHUS
BellecTBa

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

Mopyns «CoBpeMeHHbIE TEOPUHM W MOJIETH OMHCAHUSl BEIIECTBA» COCTOUT M3 MATH JUCIHUIUIUH H
Hpe)IHaSHaqu JJISL CTYJIGHTOB TpaeKTOpHH «COBpeMeHHBIe ACIICKTHhI TeOpeTquCKOﬁ nu
IKCTIICPUMEHTAIbHOW XMMHUU M XHUMHUYECKOTO 00pa3oBaHus»: «MaTtemaTudeckas o0paboTKa pe3ysIbTaToB
n3Mepennity, «KBaHToBass XuUMHSA», «OCHOBBI AJEKTPOHHOW MHUKPOCKONMUMW», «CTpOEHHE BEIIECTBAY,
«OCHOBBI XUMHH JIEKAPCTBEHHBIX COCTMHEHUH, KOCMETUYECKOUN U MUILEBON XUMUW». MOIyIb pacCUnuTaH
Ha CTYJICHTOB, HMEIONTUX XOPOIIYI0 XUMHUYECKYIO0 0a30BYIO TOJITOTOBKY, 3HAKOMHUT ¢ ()yHIAaMEHTAIbHOM
TEOpHEH XUMHUU H JaeT HEOOXOAUMYIO TEOPETHUYECKYl0 ©0a3y uisi TOHUMAHHUS W OCBOCHHUS
KBAaHTOBOXMMHYECKUX PACUETOB U METOJIOB UCCIICIOBAHMS XUMHUYECKHUX CUCTeM. Llenbro Moyis siBisseTcs
(dbopMUpOBaHHE Y CTYACHTOB IMPEJICTABICHHUS O MAaTEeMAaTUYECKUX MOJEISIX M MeTofax o0paboTKu
PE3yNbTaTOB U3MEPEHUH; 3HAHUI O TEOPETUUECKIX OCHOBAX CTPOEHUS BEIIECTBA, MPUHIIUIIAX OMUCAHUS
XUMUYECKOM CBSI3U, TEXHUYECKOM BOIUIOUIEHUM W BO3MOXKHOCTSAX MPAKTUYECKOTO HCIOIb30BAHUS
COBPEMEHHBIX (U3UYECKUX METOJOB B XHMHUYECKHX HCCIEAOBAHUAX, B TOM YHCIE DSJICKTPOHHOU
MUKPOCKOIIMM;, 3HAHUHM, MO3BOJAIONIMX pEIIaTh OCHOBHBIE 3aJaydl XUMHUU 10 UISHTH(PUKAIUH,
yCTaHOBJIeHI/IIO XUMHUYECCKOT'O CTpOGHI/IH n CprKTprI BEIICCTBA, XUMHUYCCKHUX OCHOBaX KOCMCTOJIOI'HMH,
IIPOIYKTOB IMUTAHUA.

1.2. CTpykTypa u 00beM MOAYJIA

Tabmumna 1
O0beM AUCUUIIAH MOIYJIS
Ne 1 BCEro MOayJisl B 3a4€THBIX
l'[epetlem, AUCHUILIMH MOAYJIA B MMOCJI€I0BATCJIbHOCTH UX OCBOCHUSA
n/n eTHHUIAX
1 CrpoeHue BeniecTna 3
2 OCHOBBI 3JIEKTPOHHON MUKPOCKOIIUHI 3
3 KBantoBas xumus 3
4 OCHOBBI XUMHH JICKAPCTBEHHBIX COCAMHEHUM,
KOCMETHYECKOU U MUIIEBON XUMHUHU 3
5 Matematuueckas 00paboTka pe3yJbTaTOB U3MEpPEHUI 3
NTOI'O no moxyto: 15
1.3.11ocienoBaTe ILHOCTH OCBOEHHMSI MOYJIS B 00pPa30BaTeJIbHOM NporpaMmme
IIpepexBU3UTHI MOAYJIS He npenycmoTtpensl
ITocTpeKBH3UTHI U KOPEKBU3UTHI He nmpenycmotpensl
MOIYJIst




1.4. PacripenejieHe KOMIETEHIMII IO AWCHMINIMHAM MOAYJs, INIAHMPyeMble pPe3yJbTaThl

00y4eHusi (MHAMKATOPBbI) 110 MOXYJIIO

Tabnura 2

Ilepeyennb
Koa n HaumeHoBaHue IInanupyemsle pe3yJibTaThl 00y4eHHs
AUCHMILIHH
KOMITETeHIIM U (MHAUKATOPBI)
MOAYJIAA
1 2 3

OIIK-1 - Criocoben
BBISIBJISITH,
(bopMyIIHpOBATh U pelIaTh
byHIaMEHTaJIbHBIE U
MIPUKJIATHBIC 3a/1a49H B
o01acT cBoeit
npodeccrnoHaIbHOM
JESITEIBHOCTH U B
MEKTUCITUTUTMHAPHBIX
HaIpaBJICHUAX C
WCTIOIb30BaHUEM
dbyHIaMEHTATBHBIX
3HAHUW U MPAKTUYECKUX
HaBBIKOB

KBanroBag xumust

3-1 - JleMoHCTpUpOBaTh IOHUMAaHUE
(dyHIaMEHTAIBHBIX PUHIIUIIOB, METOJIOB U
MOJIX0/I0B K PEIICHUIO (PyHJAMEHTAIbHBIX U
MPUKIIAJHBIX 33/1a4 B IPO(UIBHOM 001acTu
JESITeTbHOCTH U MEKAUCIUTUIMHAPHBIX
HaTPaBJICHUAX

V-1 - BeISBISATE U ONPEAENATh LEIU U IMyTH
penieHust GyHIaMEHTATBHBIX U TIPUKIATHBIX
3a/1a4 B PO UIBLHOM 00JIaCTH IEATEITLHOCTH,
onupasich Ha PyHIaMEHTaIbHbIE 3aKOHBI U
MIPUHITUIIBI, C UCTIOJIb30BAHHEM
COOTBETCTBYIOIIMX LESAM MTOAXOA0B U
METOI0B

JI-1 - JleMOHCTpHpPOBaTh AHATTUTHUECKHE
YMEHHsSI U KPEATUBHOE MBILLIICHUE

-2 - IIpoaBasTh TuaEpCKUE KauyecTBa U
yMeHHS paboTaTh B HAYYHOM KOJIJIEKTHBE

OIIK-2 - Criocoben
BBITIOJTHSTH UCCIICIOBAHHUS
NP PEIICHUN
(byHIaMEHTAIBHBIX U
NPUKITAJIHBIX 3a/1ad,
IUIAHUPOBATh U
OCYIIECTBIISATh CIIOKHBIE
pealbHBIC WIH MOJCITbHBIC
IKCIICPUMEHTBI

V-1 - CooTHeCcTH LICNb U 3a0a41 HCCICIOBAHUS
¢ Ha0OpOM METOIOB UCCIIEI0BAaHUS, BBIOUPATH
HE0OXO0IMMOE COYeTaHUE TIeITU U CPEACTB MPHU
HJ'IaHI/IPOBaHI/II/I I/ICCJ'IG)IOBaHI/Iﬁ

[1-1 - IMeTh onbIT IPOBEICHUS
(GbyHIaMeHTaNbHBIX U IPUKIIATHBIX
HCCeA0BaHUM, MOJISTBHBIX WU PEATbHBIX
SKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM
COBPEMEHHOM METO0JIOTMH, METOJIOB,
000pyI0BaHUs U TEXHUKU

J1-1 - JleMOHCTpUpPOBaTh AHAIUTHYECKUE
YMEHHSI U KPEATUBHOE MBILLIICHUE

OIIK-3 - Cniocoben
aHAJIM3UPOBATh,
UHTEPIIPETUPOBATH U
0000111aTh pe3yIbTaThl
UCCIIE0BAaHUN B

3-1 - leMOHCTpUpOBaTh IOHUMAaHHUE
MPUHIUIIOB U METOJIOB aHAJIN3a U 00001ICHHS
Pe3yJIbTaTOB TEOPETHUECKUX U
HKCHEPUMEHTAIbHBIX UCCIIET0BAHHM,
IPUMEHSEMBIX B IPOPECCUOHATIBHON 00JIaCTH




npodeccrnoHabHOM
obnactu

V-1 - AHanu3upoBath pe3yJIbTaThl
HaOJIOACHUH 1 SKCIEPUMEHTOB, KOPPEKTHO
MHTEPHPETHPOBATH UX IS OPMYITUPOBAHUS
3aKJIIOYCHUI U BEIBOJOB

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

Maremarnueckas
obOpaboTka
pe3yJIbTaToOB
A3MEPEHUIN

OIIK-1 - Criocoben
BBISIBIISATH,
(bopMyJIHpPOBATh U PEIIaTh
(byHIaMEeHTaJIbHBIC U
MPUKJIAIHbIC 33/1a41 B
o0actu cBoei
npo¢eCcCHOHATBHON
NeSITeTbHOCTH U B

MEX TUCIIMTUTHHAPHBIX
HaTpaBJICHUSIX C
UCTIOJIb30BaHUEM
(byHIaMEeHTaIbHBIX
3HAHUI U IPAKTUICCKUX
HaBBIKOB

3-1 - JleMOHCTpUpOBATh IOHUMAaHHUE
(GyHIaMEHTAIBHBIX PUHIIUIIOB, METOJIOB U
MIOJIXO/IOB K PEHICHUIO (PyHIAMEHTAIBHBIX U
MIPUKIIATHBIX 3379 B TPO(HILHOM 00J1acTH
JESITeTPHOCTH U MEXKIUCIUTUTMHAPHBIX
HaTPaBJICHUAX

JI-1 - JleMOHCTpHpPOBATh AHATTUTHYECKHE
YMEHHSI U KPEaTUBHOE MBIIIIJICHHE

-2 - [IposBnATh MUIEPCKUE KaueCcTBa U
yMEHHUs paboTaTh B HAYYHOM KOJUIEKTHBE

OIIK-2 - Criocoben
BBITIOJIHATH HCCIIEIOBAHUS
MIPH pEeUICHUN
(byHIaMEHTaJIbHbBIX U
MIPUKJIATHBIX 337134,
TUTAHUPOBATh U
OCYIIECTBIISATH CIIOKHBIC
peabHbIE WIIH MOJICITbHBIC
IKCTIEPUMEHTHI

3-1 - lemoHCTpUpOBaTh IOHUMaHHUE
MIPUHIIMIIOB, 0OCOOEHHOCTEN U 3a1a4
NpoBeACHUS PYHIAMEHTAIBHBIX U
MIPUKIJIAIHBIX UCCIIEIOBAHUMN, TUIAHUPOBAHUS
MOJIETIbHBIX WU PEabHbIX 3KCIIEPUMEHTOB

JI-1 - JleMOHCTpHUpPOBaTh AaHATUTUYECKHE
YMEHUS M KpeaTUBHOE MBIIUIEHUE

-2 - [IposIBIIATE OTBETCTBEHHOCTH U
HaCTOMYMBOCTH B JJOCTHKEHUU LIEIU

OIIK-3 - Criocoben
aHAJTM3UPOBATb,
UHTEPIPETHPOBATH U
0000111aTh pe3yIbTaThl
HCCIIEIOBAHUN B
npodeccroHanbHOM
obnactu

V-1 - AHanu3upoBaTh Pe3ybTaThl
HaAOII0/IEHUH U 9KCTIEPUMEHTOB, KOPPEKTHO
HUHTEPIPETUPOBATH UX AJIs1 HOPMYIUPOBAHUS
3aKJIIOYEHU U BBIBOJIOB

[1-1 - ®opmynrpoBaTh 0OOCHOBAaHHbBIE
3aKJIFOUYEHUS U BBIBOJIBI 10 pe3ysbTaTaM
aHaJIM3a Hay4YHOU JIUTEpaTypbl, COOCTBEHHBIX
AKCIIEPUMEHTAIBHBIX JaHHBIX U PACYETHO-
TEOPEeTUYECKUX paboT

JI-1 - JleMoHCTpUpOBaTh YMEHHUS
aHAJIM3UPOBATh M 000011aTh HHGOPMAITHUIO,
JieNaTh JOTMYECKUE YMO3AKIIOUSHUS

OCHOBBI XUMUH
JICKapCTBCHHBIX
COCIUHCHHH,

OIIK-1 - Cnocoben
BEISIBJISTH,
(dhopmynHupoBaTh U peliaTh

3-1 - leMoHCTpHpOBAaTh IOHUMaHHUE
(dyHIaMEHTAIBHBIX TIPUHIIAIIOB, METOIOB U
MIOJTXO/IOB K PEHICHUIO (yHIAMEHTAIBHBIX H




KOCMETHYECKOU U
MIHUIIEBOA XUMUU

(byHIaMEHTaJIbHBIE U
NPUKIIJHbIC 3312491 B
o0racTH cBoeit
npodeccrnoHaIbHOM
JESITEIBHOCTH U B
MEK TUCITUTUTMHAPHBIX
HAIpPaBICHUSAX C
UCIIOJIb30BAHUEM
dbyHIaMEHTATBHBIX
3HAHUW U MPAKTUYECKUX
HaBBIKOB

MPUKIIAJIHBIX 33124 B IPO(UIBHOM 00macTu
JESITebHOCTH U MEKAUCIUTUIMHAPHBIX
HaTPaBJICHUAX

I1-1 - ITpegnnarats myTH pelieHus
(dbyHIaMeHTaNbHBIX U MPUKIATHBIX 33734 B
npouIbHOM 006JIaCTH JEATENBHOCTH U
MEXIUCUUTUTMHAPHBIX HAMPaBICHUSIX,
onupasich Ha PyHIaMEHTaIbHbIC 3aKOHBI U
MIPUHIIMIIBI C UCTIOJIb30BAaHUEM
COOTBETCTBYIOIIMX LESAM MOAXOA0B U
METOJI0B

JI-1 - JleMOHCTpHpPOBaTh AHATTUTHYECKHE
YMEHHsSI U KPEATUBHOE MBILLIICHUE

-2 - IIpoaBasTh TuAEpPCKUE KauyecTBa U
yMeHHsI paboTaTh B HAYYHOM KOJUJIEKTHUBE

OIIK-2 - Criocoben
BBITIOJIHATH HCCIIEIOBAHMUS
MIPU PEUICHUN
(byHIaMEHTaJIbHBIX U
MPUKJIAIHBIX 337134,
TUTAHUPOBATh U
OCYIIECTBIISITH CIIOXKHBIE
peabHbIC N MOJICIIbHBIC
IKCTIEPUMEHTHI

V-1 - CooTHeCTH 1IN U 3a0a41 HCCICIOBAHUS
¢ Ha0OpOM METOIOB HUCCIIEI0BAaHUS, BBIOUPATH
HE0OXOIUMOE COYETaHUE MU M CPEJICTB MPH
HJ'IaHI/IPOBaHI/II/I I/ICCJ'IG)IOBaHI/Iﬁ

JI-1 - JleMOHCTpHpPOBaTh AaHATTUTHYECKHE
YMEHHSI U KPEaTUBHOE MBIIIIJICHHE

OIIK-3 - Criocoben
aHaJTM3UPOBATb,
HUHTEPIPETUPOBATH U
0000111aTh pe3yIbTaThl
HCCIIEIOBAaHUN B
npodeccrnoHaTbHOM
obmactu

V-1 - AHanu3upoBath pe3yIbTaThl
HaOJIOACHNH 1 SKCIEPUMEHTOB, KOPPEKTHO
MHTEPHPETHPOBATH UX IS OPMYITUPOBAHUS
3aKJIIOYCHUN U BEIBOJOB

[1-1 - ®opmynupoBaTh 00OCHOBaHHBIC
3aKJIFOUEHUS U BBIBOJIBI IO pe3ysbTaTaM
aHaJIM3a Hay4YHOU TUTEpaTypbl, COOCTBEHHBIX
AKCIIEPUMEHTAIBHBIX aHHBIX U PacYeTHO-
TEOpeTU4YecKuX paboT

-1 - JlemoHCTpUpOBaTh YMEHUS
aHaJTM3UPOBATh U 0000IaTh HH(OPMAIIHIO,
Je7aTh JIOTHYECKUE YMO3AKIIIOUeHHS

OCHOBBI
3JIEKTPOHHOU
MHUKPOCKOIIHH

OIIK-1 - Cnocoben
BBISIBIISITD,
(bopMyIHpPOBATH U PeIIaTh
(byHIaMEeHTaJIbHBIC U
MPUKJIAIHBIC 33]1a41 B
o0acTu cBoeH
npodeccrnoHanbHOM
JEATEILHOCTH U B
MEXKTUCIIUTUTMHAPHBIX

3-1 - IleMOHCTpUpPOBATH TOHUMAHUE
(dbyHIaMeHTaNbHBIX IPUHIIUIIOB, METOJIOB U
MOJIXOJIOB K peUIeHUI0 (PyHTaMEHTAIbHBIX U
MPUKJIAIHBIX 33724 B TPOPUIBHOM 006acTH
JEeSATEIbHOCTH U MEKIMCUUIIIMHAPHBIX
HaIpaBJIEHUSAX

II-1 - [Ipeqnarate myTH peLICHUs
(GyHIaMEHTAIBHBIX W MPUKJIIAJIHBIX 33/1a4 B
popUIHLHOM 00JIACTH IEATETLHOCTH 1




HaIpPaBJICHUSAX C
HCIIOJIb30BAaHUEM
(byHIaMEHTaTbHBIX
3HAHUM U IPAKTUYECKUX
HaBbIKOB

MEXKIUCUUIIMHAPHBIX HAIIPABIICHUSX,
onmupasich Ha PyHIAMEHTATbHBIC 3aKOHBI U
MPUHIIUIIBI C UCITOIB30BAaHUEM
COOTBETCTBYIOIIUX LEJSAM NOAXOA0B U
METO/I0B

-1 - IleMOHCTpHpOBaTh aHATUTUYECKUE
YMEHHS U KpeaTUBHOE MBIIILIICHUE

-2 - [IposBIATh TMIEPCKUE KaUeCTBA U
yYMEHHUsS pabOTaTh B HAYYHOM KOJUIEKTHBE

OIIK-2 - Cnocoben
BBINOJHATH UCCIEI0BAHUS
IIPH PEIICHUN
(byHIaMEHTAJIBHBIX U
MPUKJIAIHBIX 3a/a4,
TUTAHUPOBATh U
OCYIIECTBIISITH CII0KHBIE
peasbHbIE WU MOJICTbHbBIE
IKCIIEPUMEHTHI

3-1 - IleMOHCTpUpPOBATH TOHUMAHUE
MIPUHIIMIIOB, 0OCOOCHHOCTEH U 3a7a4
npoBeieHus! GyHIaMEHTANbHbBIX U
MIPUKIIAIHBIX UCCIIEIOBAHUMN, TUTAHUPOBAHUS
MOJIETIbHBIX WM PeajbHBIX 3KCIIEPUMEHTOB

[1-1 - UmeTh onbIT MpoBeICHUS
(byHIaMEHTAIBHBIX U TIPUKIIATHBIX
HCCIe0BaHUM, MOJIETbHBIX WU PEeaTbHBIX
SKCIIEPUMEHTOB C UCIIOJIH30BAHUEM
COBPEMEHHON METOJ0JIOTUH, METOJIOB,
000pyI0BaHUS U TEXHUKU

-2 - IIposABAsATHE OTBETCTBEHHOCTH U
HaCTOMYMBOCTh B JJOCTUKEHUU LETU

OIIK-3 - Criocoben
aHAJIM3UPOBATH,
HMHTEPIPETUPOBATH U
000011aTh pe3yabTaThl
HCCIIEJOBAaHUN B
npo¢eCcCuOHAITBHON
o0nactu

3-1 - JleMoHCTpHUpOBAaTh IOHUMaHHE
MIPUHITMIIOB ¥ METOJIOB aHaM3a U 0000IICHUS
Pe3yIbTATOB TEOPETHUECKUX U
AKCIIEPUMEHTAIBHBIX UCCIIETOBAHHIA,
MIPUMEHSIEMBIX B MPOQeCcCUOHANBHOMN 00nacTu

-1 - JlemoHCTpUpOBaTh YMEHUS
aHAJIM3UPOBATh B 00001aTh HHGOPMAIIHUIO,
JieNaTh JOTMYECKUE YMO3AKIIOUSHUs

Crpoenue
BeIeCcTBa

OIIK-1 - Cnocoben
BEISIBJISITH,
dhopmyIUpoBaTh U pelaTh
(dbyHIaMeHTaIbHBIC U
MIPUKJIATHBIC 33]1a91 B
obyacTu cBoei
npodeCCHOHATLHON
JESITeIbHOCTH U B
MEXTUCIIMTUTHHAPHBIX
HaTPaBJICHUAX C
HCIOJIb30BaHHUEM
(byHIaMeHTaIbHBIX
3HAaHUU U TPAKTUYECKUX
HABBIKOB

3-1 - leMoHCTpHpOBaTh IOHUMaHHE
(dyHIaMEHTAIBHBIX TIPUHIIAIIOB, METOJIOB U
MIOJTXO/IOB K PEHICHUIO (yHJAMEHTAIBHBIX H
MIPUKJIAHBIX 33/1a4 B TPOQIIBHONM 00J1acTH
JESITeTPHOCTH U MEXKIUCIUTUTMHAPHBIX
HaTpaBJICHUAX

V-1 - BeIABIATD U ONPEAETATH LIEIU U IIyTH
pemeHust pyHIaMEHTaIbHBIX U MPUKIIATHBIX
3a/1a4 B MPOQUILHOM 00JIaCTH NeATEeIHHOCTH,
Onupasch Ha PyHIaMEHTATIbHBIC 3aKOHBI U
MIPUHLIMIIBI, C UCIIOJIb30BAHUEM
COOTBETCTBYIOIIMX LIEJISIM MIOJIXOJI0B U
METOJI0B




-2 - [IposBIATh TUIEPCKUE KAUeCTBA U
yMEHHUs pabOTaTh B HAYYHOM KOJUIEKTHBE

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

V-1 - CooTHeCcTH LICNb U 3a0a4l HCCICIOBAHUS
¢ Ha0OpOM METOJIOB UCCIIEI0BAaHUS, BBIOUPATH
HE0OXO0IMMOE COYeTaHUE TICITU U CPEACTB MPHU
HJ'IaHI/IPOBaHI/II/I I/ICCJ'IG)IOBaHI/Iﬁ

[1-1 - IMeTh onbIT IPOBEICHUS
(byHIaMeHTaNbHBIX U IPUKIIATHBIX
HCCeA0BaHUM, MOJICTBHBIX WU PEATbHBIX
SKCIIEPUMEHTOB C UCIOJIb30BAHUEM
COBPEMEHHOM METO0JIOTMH, METOJIOB,
000pyI0BaHUs U TEXHUKU

J1-1 - JleMOHCTpUpPOBaTh AHAIIUTHYECKUE
YMEHHsSI U KPEATUBHOE MBILLIICHUE

-2 - IIposBAsTE OTBETCTBEHHOCTH U
HaCTOMYMBOCTh B JIOCTUKEHUU LEITU

OIIK-3 - Criocoben
aHAJIM3UPOBATH,
HMHTEPIPETUPOBATH U
000011aTh pe3yabTaThbl
HCCIIEJOBAaHUN B
npo¢eCcCuOHATBHON
obnactu

V-1 - AHanu3upoBath pe3yJibTaThl
HaOJIOACHUH 1 SKCIIEPUMEHTOB, KOPPEKTHO
MHTEPIPETHPOBATH UX IS POPMYITHUPOBAHUS
3aKJIIOYCHUI U BEIBOJOB

J1-1 - JleMoHCTpUpOBaTh YMEHHUS
aHAJIM3UPOBATh M 00001aTh HHGOPMAIIHIO,
JeNaTh JOTMYECKUE YMO3aKIIOUeHUs

1.5. ®opma o0yueHust

OOy4eHue 1Mo TUCIUIUTMHAM MOIYJISI MOKET OCYUIECTBIISTHCS B OYHON (opMax.




PABOYASA ITPOTPAMMA JUCHUITJIMHBI
Crpoenne BemecTsa

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4YeHOe 3BaHHue
1 Mopo3soBa Mapus KaHauaaT Jouent AHAJIUTUYECKON
BuranseBHa XMMHYECKHX HayK, XUMHH U XUMHUH
0€e3 yueHoro OKpYyKaromieu
3BaHUS cpenbl

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 Mopo3osa Mapusi BurasibeBHa, /[0LeHT, aHATMTHYECKOI XUMHMU M XUMHHU OKPY KaKOLIel cpeabl

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
Pa3nen, Tema
pazaeia, HCHATITMHBL Copepxanue
TeMBbI
1 OnekTpoHHO-3HepreTudeckue | CTpoeHue sapa aroma. JiueMeHTapHble yacTullbl. KBapku. Busr

CBOMCTBa BCIICCTBA q)yHﬂaMeHTaJ'IBHOFO B3aPIMO,[[GI>iCTBPIH.

@DaxTOpHI, BIUAIONINE Ha BEIOOP MOJIEBHOTO PacuE€THOTO
kpuctamia. CrocoObl pelIeHus TPaHNYHBIX YCIOBUS B KIIACTEPHBIX
MozensiX. KBaHTOBO-XUMHUUECKUE MPUOTMKEHHSI. 30HBI
Bpromnmsna. Monens Kponura-Ilennu. Teopema broxa.

KBaHTOBO-XMMHYECKHE U
2 KJIACTEPHBIE TTOIXOJIBI K
OTIMICAHHIO CTPOEHHS BEIIECTBA

OCHOBHBIC MTOHATHS 30HHOU TeOprH. METO1 aTOMHBIX OpOUTANICH.
Merton MonekyIsIpHbIX opOuTaieil. BosnnkHoBeHue
SHEPIreTUYECKUX 30H B KOHIACHCUPOBAHHBIX BELIECTBAX C
Pa3NUYHBIM THIIOM XUMUYeCKOH cBsizu. [Ipubnmxenus,

DJIeKTpUYECKUE CBOMCTBA
KPUCTAJUINYECKUX BEIIECTB C
TOYKH 3PEHUS 30HHOU TEOPHH.

HCIIONb3yEMbIE B 30HHOU TeOpUH. THIIBI 3JIEKTPOHHBIX 30H.
ITpumepsl. MeTasibl, MOIYNPOBOJHUKH, IUIIEKTPUKU 110 30HHOU
teopun. COOCTBEHHBIC U TPUMECHBIC TTOTYITPOBOIHUKN. KOHTaKTHI
METaJUI-METaJIT; METaJUI-MIOJIYIIPOBOIHUK; TTOIYIIPOBOTHUKU
pa3nU4HON MPUpOAbL. TEPMOIIEKTPUUECKUE SIBJICHUA.
[Ipaktuueckue npumeHeHue. CErHeTOANEKTPUKH, MMHE303IEKTPUKH,
MUPOSIEKTPUKHU, FIEKTPETHI.

MarnuTtHble cBOIiCTBa
KPUCTAJUIMYECKUX BELIECTB C
TOYKH 3PEHUS 30HHOU TeopUuu

OCHOBHBIE MTOHATHUS ¥ TEPMHUHBL. MarHUTHBIE TOTYTPOBOJHHUKH.
Hexonnuneapusie MmarHeTuky. MarHoH. MarneToMexaHu4ecKue
a¢dersl. lnamarseTku, peppoMarHeTHKH, GeppUMarHeTHKH,
napamMarHeTuku. [ anbBaHOMAarHUTHBIE U
TepMOTajbBAHOMarHUTOMEXOHHYECKHE IPPEKTHI.




Komnebanus y3110B KpuCTaNTHIECKOHN sTaeiku. DOHOHBI
aKyCTHYIECCKHE M ONTHIECKUE. DIEKTPOH-(DOHOHHOE
B3aumojelicTere. IIpakTudyeckoe NpuMeHeHue.

JrHamMuKa KpUCTaJUIM4ECKON
peLIeTKH

Hcropus otkpeitas ceepxnpoBogumoctr. HTCII, CTCII, BTCII.
6 CBEpXIIPOBOIUMOCTH Teopus BKII. CepxnpoBogauku I u I poma. D dext MeticHepa.
Oddexrsr Ixo3edcona. [IpakTuieckoe npuMeHEeHNUE.

1.3. Hanpasnenue, BUIbl BOCOIUTATENBHOM NEATEIbHOCTH U UCIOJIb3YEMbIE€ TEXHOJIOTUU

HampaBnenus BocTUTaTENBHOW AESITEIBHOCTA COMPSATAIOTCS CO BCEMH pE3yJIbTaTaMH OOydeHUS
KOMIIETCHIIM MO 00pa3oBaTeIbHOW IporpaMMe, MX OCBOCHHE O0ECTICUMBACTCS COJEpPKAHUEM BCEX
JTUACLIUIUIMH MOJTYJICH.

1.4. TIporpaMma TUCHUIUTMHBI peaiu3yeTcs Ha rocyaapcTBeHHOM si3bike Poccuiickoit deneparum .
2. YYUEBHO-METOAUMYECKOE U UYH®OPMAIINMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
CrpoeHnne BemnecTBa

DJIeKTPOHHBIE pecypchbl (M31aHMSA)

1. Kurrens, Y., Y., Boucosckuii, C. B.; Dnemenrapnas cratuctuueckas pusmuka; M3naTenbcTBO HHOCTPAHHOM
mutepatypsl, MockBa; 1960; https://biblioclub.ru/index.php?page=book&id=482830 (DaekTpoHHOE U3IaHUE)

2. Boncosckuii, C. B.; MarHerusm: MarHuTHbIE CBOWCTBa JWa-, mapa-, ¢eppo-, aHTudeppo-, u
(beppuMarHeTuKkoB : MOHOTpadwsL.; Hayxka, Mockaa; 1971;
https://biblioclub.ru/index. php‘?page—book&ld =483412 (DneKTpOoHHOE U3JaHNE)

IleuaTHBIE M3TaHUS

1. Bunkos, JI. B., Ilentun, }0. A.; ®usndeckue METOIbl HCCICIOBAaHHWS B XHMHUH. Pe30HAHCHbIE U
AIIEKTPOONITUYECKUE METOABI : Yuel. AN XUM. ClielMalbHOCTE By30B.; Bricmias mkona, Mocksa; 1989 (7
9K3.)

2. Bunkos, JI. B., Ilentun, 0. A.; ®usndyeckue MeToabl UcCieOBaHUs B XUMUU. CTPyKTypHbIE METOABI U
ONTHUYECKasl CIEKTPOCKOMUS : YUeOHHK IS By30B.; Bricmias mkomna, Mocksa; 1987 (11 3k3.)

3. Busikos, JI. B.; ®u3nyeckue MeToAbl UCCIEIOBAHMS B XUMUU. Pe30HAHCHBIE U 3JIEKTPOONTHYECKUE METOIbI
: [Yue6. nns xuM. crenr. By30B].; Beicmas mkona, Mocksa; 1989 (8 ak3.)

4. Bect, Antonu P., A. P.; Xumus tBepnoro tena. Teopus u npunoxenus : B 2 4. : Ilep. ¢ anrn. Y. 1. ; Mup,
Mocksa; 1988 (10 3k3.)

5. Bect, Antonu P., A. P.; Xumus tBepaoro tena. Teopus u npunoxxenus : B 2 4. : [lep. ¢ anrn. Y. 2. ; Mup,
Mocksa; 1988 (10 7k3.)

6. Guctyns, B. W.; ®uszuka u xumus TBEpIoro Tena : YueOnuk s By30B: B 2 1. T. 1. ; Merannyprusi, Mocksa;
1995 (10 »k3.)

7. ®uctyns, B. W.; ®usuka u xumus TBEpIOTO Tena : YueOHuk 11 By30B: B 2 1. T. 2. ; Meranmnyprusi, Mocksa;
1995 (10 3k3.)

8. bnetikmop, M., Auapuanos, /. I'., ®uctyns, B. U.; ®usuka tBepaoro tena; Mup, Mocksa; 1988 (16 7k3.)

IpodeccuonanbHbie 6a3bl JAHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

1) DnexTponHo-0ubnuoreuHas cucrema "Jlane" https://e.lanbook.com/



2) Taylor and Francis Online https://www.tandfonline.com/

3) Wiley https://onlinelibrary.wiley.com/

4) ScienceDirect https://www.sciencedirect.com/

5) Web of Science https://www.webofscience.com/wos/woscc/basic-search

6) eLibrary https://www.elibrary.ru/defaultx.asp

7) Scopus https://www.scopus.com/search/form.uri?display=basic#basic

Marepuansi ais aun ¢ OB3

Becy kontent DBC mpexacrarieH B Buue GaioB crnenuaibHOro dopmara JUisi BOCIPOU3BEICHHS
CHUHTE3aTOPOM PEeUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIS IPOUTEHUS C UCIIOJIB30BaHUEM SKPAaHHOM JTYTIbI

Y HaCTPOMKOM KOHTPACTHOCTH.

ba3snl JaHHbIX, m{(])opMaunonﬂo-cnpanoqﬂble H IMOUCKOBbIC CUCTEMbI

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

CTtpoeHue BeliecTBa

Caenennsi 00 OCHAIIEHHOCTH TUCHUILIMHBI CTIENUATU3UPOBAHHBIM H J1a00PATOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM 00ecriedyeHueM

Tabmuma 3.1
Ne Buapl 3anaTui OCHAIIEHHOCTD CIeNHATbHBIX IlepeyeHb JMLIEH3UOHHOTO
l'[/l'l l'lOMe]]_[eHﬂﬁ )78 HOMell[eHl/Iﬁ IJIs nporpaMmMHoOro 06ecnel{emm
€CaMOCTOATEILHOW padoThI
1 Jlexuuu Mebenb aytuTopHas C Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabounX MECT B RUS OLP NL Acdme
EEO;EEZZBM © KOMMACCIBOM 1 Office 365 EDUA3 ShrdSvr ALNG
4 SubsVL MVL PerUsr B Faculty EES
Pabouee mecto mpenoaBarens
Jocka aynuropHas
2 [TpakTuueckue 3ansatust | MeGenb ayaAuTOpHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabovHX MECT B RUS OLP NL Acdmc
Eimzzf;‘m © KOMIACCTBOM 1 O ffice 365 EDUA3 ShrdSvr ALNG
YA SubsVL MVL PerUsr B Faculty EES
Pabouee mecto npemnonaBarens
Jocka aynuropHas
3 Koncynpsranuu Mebens ayquTopHasi ¢ Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabOuuX MECT B RUS OLP NL Acdme
ggo;zle;z?nn © KOJIICCTROM Office 365 EDUA3 ShrdSvr ALNG
Y SubsVL MVL PerUsr B Faculty EES




PabGouee mecto nmpenogaBaTens

Jlocka aynuropHas

Texymui KOHTPOJIb U

Meb6enb ayauTopHasi ¢

Microsoft Windows 8.1 Pro 64-bit

IIPOMEXYTOYHAs KOJIMYECTBOM pabo4MX MECT B RUS OLP NL Acdmc
aTTecTaIus E(T)onesle;((:)?nn C KOJINYECTBOM Office 365 EDUA3 ShrdSvr ALNG
A SubsVL MVL PerUsr B Faculty EES
Pabouee mecto mpenogaBaTens
Jocka aynurtopHas
CamocrosTenbHas MeGens ayuropHas ¢ He tpebyercs

pa60Ta CTYACHTOB

KOJINYCCTBOM pa60‘II/IX MCCT B
COOTBCTCTBHUHU C KOJIMYCCTBOM
CTYACHTOB




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
OCHOBBI 2JIEKTPOHHOII MHKPOCKOIIMHU

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne i/m | Pamunus Umsa OTuecTBo Yuenas creret, HoHocTh Hoxpasaenerne
yuyeHoe 3BaHue
1 Ky3snenon JImutpuii KaHIUAAT (PU3UKO- Houent buszuku
KoncranTrnHOBHY MaTeMaTHIECKUX KOHJIEHCHPOBAHHOT
HayK, 0€3 y4eHOro 0 COCTOSIHUS U
3BaHUS HaHOPa3MEPHBIX
cHCTEM

PexoMengoBaHo y‘lGﬁHO-MeTOHH‘leCKHM COBE€TOM MHCTHTYTA EcTecTBeHHBIX HAayK 1 MaTEMAaTUuKu

[Iporokon Ne 2 ot 30.01.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Ky3neuos Imurpuii Koncrantunosu4, J[oueHT, pU3NKH KOHAEHCUMPOBAHHOIO COCTOSTHUS U
HAHOPa3MepPHBIX CHCTEM

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

Hcropust pa3BUTHS MUKPOCKOTIHH U TIpHOOpOB. [Ipeamer
3JIEKTPOHHON MHUKPOCKOITNH, CPAaBHEHHE C IPYTUMH METOIaMHI
MUKPOCKOITNH.

Y cTpoicTBO 3JEKTPOHHOTO MUKPOCKOIIA: KOJIOHHA, 3JIEKTPOHHBIE
IMyIIKH, SJICKTPOMAariuTHas ONTUKA, BAKYYMHBIC CUCTEMBI.

BzaumoeiicTBre 31EKTPOHOB ¢ BellecTBOM. PaccesHue
371eKTpoHOB. Juddy3us anekTponoB. Harpes u pazpyrienmne
obpasma. O0paTHOOTPaKEHHBIC U BTOPUYHBIC 3JICKTPOHEI.
OO0OpaTHOOTPAKEHHBIE ANEKTPOHBI OT TOHKUX IJICHOK U 00BEMHBIX

OCHOBHBIE TTOJIOKEHUS 00pastioB.

SJICKTPOHHOM MUKPOCKOIIMHI | JTerekTOpBI BTOPMYHBIX 3JIEKTPOHOB M 0OPATHOOTPAKEHHBIX

951eKTPoHOB. OCHOBHBIE THITBI AETEKTOPOB. CIIEKTPOMETPHI H
(UIBTPHI

[MonsTHS pa3penieHue, yBeIHICHUE, TITyOHHBI PE3KOCTH B
MUKpocKonuH. KOHTpacTsl B 31€eKTpOHHOW MUKPOCKOIHUH. 3aM1Ch
u 00paboTka n300pakeHui.

[MoaroroBka 00pa3IOB AJis AIEKTPOHHOW MUKPOCKOITUH. MeTaslibl
" KCpaMUKa, 4aCTHULBI 1 BOJIOKHA, BJIAXKHBIC MaTCpHaJIbl 1
Oouonornueckue oopasikl. VccnenoBanre HEMPOBOISAIINUX
00pasIos.




Anamuruyeckue METOAbBI
HCCIICOO0BaHHUA B 3J'I€KTp0HHOI>i
MUKPOCKOIINHN

PentrenoBckuit Mukpoananus. TUIIBI pEHTTEHOBCKOTO U3JTYUYEHHUS.
CrieKTpoMeTpBI C JUCTIEPCUEH M0 SHEPTHUSAM H IO UTHHAM BOJTH.
KonuyecTBeHHBIH MUKpOaHanu3. MeTobpl KOPpEKLUH B
PEHTIeHOBCKOM MHKpoaHanu3e. O0paboTka JaHHBIX PU
PEHTT€HOBCKOM MUKPOAHaIN3e.

Hdudpaxims o6paTHO paccessHHBIX dIIEKTPoHOB. KapTuHa oOpatHO
paccesHHBIX 3NeKTpoHoB. Kukyun nmuauu. [IpoctpancTBeHHOE
paspelienue MeToaa AM(paKuuu 0OpaTHO pacCessHHBIX
3NIEKTPOHOB. TEKCTypa 1 OpUEHTAMS KPUCTAIUIMIECKUX 00pa3LoB.
Ananus neexTos, ¢a3 u OZHOPOJHOCTH BellecTBa. Brienenne
3epeH 1 UX TpaHuIl. AHATN3 MUKpoAehOpManui 1
MUKpOHaNpspKeHuH. CHCTeMBI U1 aHann3a Ju(pakInOHHBIX
KapTHH 00paTHO pacCesiHHBIX 3JeKTpOHOB. [IpuMeneHme
Idpaxui 00paTHOOTPaKEHHBIX JIEKTPOHOB B
MaTepHaJIOBEACHUH.

[MoaroroBka 0Opa3oOB s HCCIICAOBAHHUN C TOMOIIBIO
PEHTTEHOBCKOTO MUKpOaHali3a U AU(PaKIUHU dIEKTPOHOB.

IIpocBeunBaromas
3IEKTPOHHAS MUKPOCKOIUS

OCHOBHBIE COCTaBHBIE YaCTH MTPOCBEUHUBAOIIETO JIEKTPOHHOTO
MHKPOCKOTIA. DIIEKTPOHHAs IyIIKa. BEICOKOBONBTHBIN T€HEPaToOp U
ycKkoputelnb. JIMH30Bas cucteMa ocBeTUTeNs U AeIeKTop.
Hepxatenu obpa3uos. @opmupytoas I1uH30Bas cuctemMa. Kamepa
HaOmoIeHus 1 kamepa ortopeructpanuu. Kontpactsl B
MPOCBEYMBAIOUICH 3JIEKTPOHHON MUKPOCKONUHU. CIEKTPOCKOMIHS
XapaKTePUCTUIECKHX MOTEPh YHEPTHH HJIEKTPOHOB.
DHeproaucnepcuoHHas PEHTT€HOBCKAsK CIIEKTPOCKOITHS.
[ToaroToBka 06pa3moB I MPOCBEYHBAIOIICH dIIEKTPOHHON
MUKPOCKOITNH.

Texnomorust GOKyCHPOBaHHBIX
HOHHBIX MTYyYKOB U 3JIEKTPOHHO-
Ty4eBas TuTorpadus

B3aumoneiicTBue HOHOB ¢ BemecTBoM. PU3NUECKHE OCHOBEI
TEXHOJOTuH ()OKYCHUPOBAHHBIX HOHHBIX IIy4KOB. OCHOBHBIE y3IIbl U
(hyHKIIOHANBHBIE OJIOKM MHUKPOCKOTIA C HOHHBIM ITyYKOM.
HanoctpykTyprpoBaHu€e MOBEPXHOCTH € MTOMOIIBI0 HOHHOTO
myuka. [ToaroroBka oOpa3os A MPOCBEUNBAIOIIEH AIEKTPOHHOIM
MHUKPOCKOITHH.

OO0u1re NpUHIKITBEL YJIEKTPOHHO-ITy4eBol tuTorpadun. Hactpoiika
3JIEKTPOHHO-TTyY€BOM CUCTEMBI. DJIEKTPOHHBIE PE3UCTHI U UX
xapakTepucTUKd. OCHOBHBIE ATAMbI 3JIEKTPOHHO-TyUEBOM
autorpadun. Mcrnonp3oBanne 3J€KTPOHHO-TYYEBBIX CKAHHUPYIOLINX
CHCTEM U1 U3TOTOBJICHUS] HAHOCTPYKTYDP.

CrenuanbHbBIE TEXHUKH
CKaHUPYIOUIEH 2JIEKTPOHHOU
MUKPOCKOITUHU

COBpeMCHHLIC JOCTHXKCHU S 3J'IeKTpOHHOI>i MUKPOCKOIHNH. MOI[GJ'II/I
QJICKTPOHHBIX MUKPOCKOIIOB. Anamurudeckue MMPUCTABKH.

CkaHupyomas 31eKTPOHHAs MUKPOCKOIHUS IEPEMEHHOTO BaKyyMa.
Paccesinue mepBUYHOTO My4yKa 3JEKTPOHOB HA MOJIEKyJax rasa.
I'enepanus curaana B raze. HaOnronenue o0pasios B mapax BOJBIL.
OCHOBHBIE KOHCTPYKTUBHBIE 0COOEHHOCTH MHUKPOCKOTIOB C
BO3MOXKHOCTHIO HAaOIFOJIEHUS B IIEPEMEHHOM Bakyyme. Pexxum
€CTECTBEHHOM cpeibl. PEHTT€HOBCKUI MUKpOaHaIu3 B
MHKPOCKOITNY TIEPEMEHHOT0 BakyyMa. In-situ nccienoBanus B
MUKPOCKOIIUY TIEPEMEHHOTO BaKyyMa.

HuszkoBoJibTHast CKaHUPYIOIIAs AIEKTPOHHAS MUKPOCKOIHUS
BzaumoneiicTBUE 371EKTPOHOB HU3KUX SHEPTUI C BEIIECTBOM.
OCHOBHBIC KOHCTPYKTUBHEIE OCOOCHHOCTH HU3KOBOJIBTHBIX




3JIEKTPOHHBIX MUKPOCKOTIOB. [lomyduenne n3o0pakeHuit npu
HM3KHUX BOJIbTaX. PEHTT€HOBCKUM MUKpOAHAIU3 B HU3KOBOJIBTHOM
MUKPOCKOTIHH.

Kpuosnexrponnast Mukpockonusi. OCHOBHbIE KOHCTPYKTHBHBIE
0COOEHHOCTH KPHOIIEKTPOHHOTO MUKpocKoma. [lomy4uenne
n300pakeHUH B KPHOAIIEKTPOHHOW MUKpockonuu. [ToaroToBka
00pasIoB.

Koppensuunonuas mukpockonusi. OCHOBHBIE BUIIBI
KOPPEJIALIMOHHON MUKPOCKOIHUH. In-situ UCCIIeIOBaHMUS C IIOMOIIBIO
KOPPEIALUOHHON MUKPOCKOIIUH.

Cxanupyromas Osxe-31eKTpoHHast MUKpockomnus. [ 'eneparus Oxe
371eKTpoHOB. OCHOBHBIE KOHCTPYKTHBHBIE 0cOOeHHOCTH Oke
MHUKpocKkora. TpedoBaHHS K BaKyyMHOH cuCTeMe.
[IpoctpancTBennoe paspemenne. DopmMupoBaHre H300paKeHUSI.
WnTepnperanus n3o0pakeHus, morydyeHHOro B Osxe 3JeKTpoHax.
KonuuectBenHsli ananu3 B Oe MUKPOCKOIIHNH.

[IpuMmeHeHune crienMaNbHBIX TEXHUK CKAHUPYIOIECH JIEKTPOHHOM
MUKPOCKOITUY JIJISl HCCIIeIOBaHMSI B MAaTepUAIOBEICHUN, HAHO- U
onorexHomorusx. [IpenMy1ecTBa HCIIOIb30BaHUS EKTPOHHON
MHKPOCKOITAHY TIPH HCCIICAOBAHIH ONOJIOTHYESCKIX 00BEKTOB.
[ToaroroBka OMOIOTMYECKUX 00Pa3I0B. XUMHUUECKas (hUKCAIHS
obpasnos. O6e3BokuBaHHe 00pa3ioB. [loAr0TOBKA yIBTPATOHKUX
CpPE30B.

1.3. HampaBnienue, BUIbl BOCIIUTATENBHOMN A€ATEILHOCTH U HCIIOIb3yEeMbI€ TEXHOJIOTUN

HamnpaBnenus BocnUTaTENbHOU ACSITEIBHOCTA COIPSATAIOTCS CO BCEMM pE3yJibTaTaMu OOydeHUSs
KOMIIETEHIIMI 0 00pa3oBaTeNbHON INpPOrpaMMe, MX OCBOCHHE OOECIIEYMBAETCS COACPIKaHHEM BCEX
JUCLUIUIMH MOJYJIEH.

1.4. IIporpaMMa AUCHMIIIIMHBI PEATIM3YETCS Ha TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJIMHBbI
OCHOBBI 3J1eKTPOHHOII MUKPOCKOITHH

JJIeKTPOHHBbIE pecypchbl (U31aHMs)

1. Wmenko, A. A.; Judpakuus 5IEKTPOHOB: CTPYKTypa W JAWHAMHKA CBOOOJHBIX MOJIEKYT |
KOHJICHCUPOBAaHHOI'O COCTOSIHUS BEIIIECTRA; ®duU3MaTiIuT, MockBa; 2012;
https://biblioclub.ru/index.php?page=book&id=275474 (DnekTpoHHOE U3TaHUE)

2. Kaymu, H., M., Tunckep, 3. TI.; ®usuka audpakoum; Mup, Mocksa; 1979;
https://biblioclub.ru/index.php?page=book&id=477333 (DnekTpoHHOE H3TaHUE)

3. [Tanoga, T. B.; CoBpemMeHHbIE METO/IbI UCCIICOBAHUS BEIIECTBA: AJICKTPOHHAS U ONTUYECKast MUKPOCKOTIHS
yueOHOe mocobwme.; Omckuil rocynapcTBeHHbIN yHuHBepcuteT uM. ®.M. [locroeBckoro, Omck; 2016;
https://biblioclub.ru/index.php?page=book&id=563044 (DnekTpoHHOE H3TaHHE)

4. Knapk, D. P., baxenos, C. JI.; MUKpOCKOITMYECKHNE METOJII MCCIIEAOBAHUS MAaTEPHAIIOB : MOHOTpadUs.;
PULl Texuocdepa, Mockpa; 2007; https://biblioclub.ru/index.php?page=book&id=115673 (DnexTponHoe
W3/IaHHE)



IleuaTHBIE M3TaHUS

1., Kpumran, M. M., Scuukos, U. C., [lonynun, B. 1., ®unaros, A. M., Yiesaenko, A. I'.; Ckanupyronas
NIEKTPOHHAsI MHUKPOCKONHSA M PEHTTEHOCHEKTPalIbHBIH MMKPOAHAIW3 B IPUMEpax IPaKTHYECKOTO
NpUMEHEHHUs : yuel. mocoOue 11l CTyIEHTOB BY30B, 00yUaroIuxcs 1o HanpasieHusm "Metamtyprus' u "®us.
matepuanoseneHue".; Texnochepa, Mocksa; 2009 (5 3k3.)

2. YreBckui, JI. M.; ludpakimonHas 3JeKTpOHHAs MUKPOCKOIHS B MeTajlIoBeIeHNH; MeTtarutyprusi, MockBa;
1973 (5 2K3.)

3. lllummens, I'.; MeTonuka 35eKTpoHHON Mukpockonuu; Mup, Mocksa; 1972 (4 3k3.)

4. Ownrens, JI., bepuwreitn, M. JI., Kinunrene, I'.; PactpoBas anexTpoHHas Mukpockonus. PaspyiieHue :
CnpaBounuk.; Metannyprus, Mocksa; 1986 (5 3x3.)

5. Dwurens, JI., JleBun, b. E., bepumreitn, M. JI.; PactpoBasi snexTpoHHass MUKpocKomus. Paspyuienue :
cnpaBo4yHHK.; Meramnyprusi, Mocka; 1986 (1 3k3.)

6. ; Kpucramiorpadus, peHrreHorpadust ¥ 2JIEKTPOHHAS MUKPOCKOMUS : y4e0. I BY30B 10 CIIEIIUATBHOCTH
"Ouzuka wmetawioB" u "MetaimoBeneHue, o0OpYJOBaHWE W TEXHOJOTHS TepM. 00pabd. meramioB'.;
Mertamnyprus, Mocksa; 1982 (92 3k3.)

Ipodeccuonanbubie 6a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMBbI
http://lib.urfu.ru — 3oHanbHas Hay4Has 6ubnmoreka YpdYV.

https://study.urfu.ru/Aid/ViewFiles/10994 \ YMK JluarHocTuka MaTepHaiOB METOJAMH 3JIEKTPOHHOU
MHKPOCKOIINHN

American Chemical Society

eLibrary OOO Hayunas snexTpoHHas 6uOimnoTexa
ScienceDirect Freedom Collection Elsevier
Scopus

Elsevier

Springer Materials

Web of Science Core Collection

Matepnansl aas jauy ¢ OB3

Becy kontent DBC mpencraBieH B Buzae (aiioB crienuaibHOro (opmarta it BOCHPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIsI IPOUTEHUS C UCIIOJIB30BaHUEM SKPAHHOM JTYTIbI
Y HACTPOMKOM KOHTPACTHOCTHU.

basnbl JaAHHbIX, I/IH(l)OpMaHHOHHO-CHpaBO‘IHBIe H MOUCKOBbIEC CUCTEMbI

1. http://www.springerlink.com/content/978-0-387-76501-3#section=109713&page=1 \ Utenue online
“Transmission Electron Microscopy”, D. Williams, C.B. Carter

2. http://www.eurmicsoc.org/contact.htm \ Caiitr EBpomneickoro 3jJ1eKTpOHHO-MUKPOCKOIUYECKOTO
coo01IecTBa

3. http://www.matter.org.uk/tem/default.htm \ OcHOBBI mpocBeunBaromIeii TEKTPOHHON MUKPOCKOIHH,
o0yyaromui caur.



4. http:// www.jeol.com \ MuKpocKkonbl, IpUCTaBKH, aKCECCyaphbl.

5. http:// www.gatan.com \ MHUKPOCKOIIBI, TPUCTABKH, aKCECCyapbl, MPOTPAMMHbIE POTYKThI

6. http://www.analitex.com \ [IporpaMMHbI€ IPOTYKTHI 110 3JIEKTPOHHON MUKPOCKOITHH

7. https://www.nist.gov/services-resources/software/nist-dtsa-ii \ IIporpamMMHBIII TPOAYKT I aHAJIM3a

OJIC cniekTpoB

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

OCHOBBI JIEKTPOHHO! MUKPOCKOIIUH

Caenennst 00 OCHAILICHHOCTH JHCHUILUINHBI CIEUATH3NPOBAHHBIM H J1a00pPaTOPHBIM
o0opyroBaHHeM H IPOrPaMMHBIM o0ecriedyeHneM

Tabmuma 3.1

Ne
n/n

Buabl 3ansaTmii

OcHaIEHHOCTH CNENNAJTILHBIX
NOMeleHUH U MMOMelleHu JJIs
CaMOCTOAITE/ILHOW padoThI

IlepeyeHsb JMLEH3HOHHOTO
NPOrpaMMHOro odecneyeHust

Jlexmum

Mebens ayauTopHasi ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH € KOJIUYECTBOM
CTYZCHTOB

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

MIPOMEXYTOYHAS
aTTecranus

KOJIMYECTBOM pa60q1/1x MECT B
COOTBETCTBHHU C KOJIMYECTBOM
CTYACHTOB

Pabouee mecTo npenoaaBarens

Jocka aynutopHas

2 [TpakTuueckue 3ansatust | MeGenb ayaAuTOpHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabouuX MECT B RUS OLP NL Acdme
COOIBETCTRMI S KOMMGSTBON | 3, 365 EDUAS ShrdSvr ALNG
Y SubsVL MVL PerUsr B Faculty EES
Pabouee mecto npemnomaBarens
Jocka ayauropHas
3 Koncynbsramuun Mebenb aytuTopHas C Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabOunX MECT B RUS OLP NL Acdme
z;’c’;‘;z‘;'m ¢ KOMIHEETEOM 1 Office 365 EDUAS ShrdSvr ALNG
Y SubsVL MVL PerUsr B Faculty EES
PaGouee mecto npemnogaBarens
Jocka aynuropHas
4 Texkymuii koHTposb 1 | MeGenb ayaAuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit

RUS OLP NL Acdme

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




CamocTosiTenpHast
paboTa CTyICHTOB

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBUU C KOJIMYECTBOM
CTYJICHTOB

He tpebyercs




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
KBaHnTroBasi xumus

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
yuyeHoe 3BaHue
1 CadponoB Anexcauap JIOKTOP (pU3UKO- IIpodeccop JenapTaMeHT
ITerpoBuu MaTeMaTUYECKUX (yHIaMEeHTAIbHOM
HayK, mpodeccop Y TIPUKIIATHON
XUMHH

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 CadponoB Anexcanap Ilerpouy, IIpodeccop, nenaprament pyHaaMmeHTAILHON U
NMPUKJIAIHOH XUMUH

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

I'eomerpust MOIEKyJI, XHMUYECKHE CBSI3U U BAJICHTHBIE YIJIBL.
Kondurypanus Mosiexyisl, ee npeacKka3aHiue Ha OCHOBAaHUU TEOPUH
rUOpPUAN3ANNY U OTTAIKWBAHUS dJIEKTPOHHBIX map. Kondopmarus
MOJIeKybl. BHyTpeHHee BpaleHue, MOTeHIUANBHBIN Oapbep
nepexoja Mexay KoHpopMmanusiMu. CUMMETPHUST MOJIEKYJT.
DJeMeHTHI U Olepali CUMMETpUH. ToduedHble TpyIIbI
cummMetpui. [Ipeacrasnenue onepanuii CHMMETpHU.
Henpusoaumele npeacraBieHus. XapakTepsl IpeACTaBICHHH,
Ta0auLbEl XapakTepoB. [lonHOe npencTaBIeHre CHMMETPHH, €TO
xapakTtep. Pa3zoueHue 1ogHOro npencTaBieHns Ha HeIPUBOAUMBIE.
VYder cuMMeTpHr MOJIEKYJI TIPU PACCMOTPEHUH UX (PU3NIECKUX
cBoticTB. Konebanust cinoxxHbeIx MonieKysl. HopmanbHble kKoebaHus,
UX CUMMETpUS. AHAJIN3 HOPMAJBHBIX KOJIeOaHUH ¢ TOMOLIBIO
TaOJaMLBI XapakTepoB. MeToabl HabroAeH!Us KoJeOaHuil MOJIeKy T —
nH}pakpacHas CIEKTPOCKONH U KOMOMHAIIMOHHOE PACCesiHNE
csera. [IpaBuina or6opa HOpMaJIbHBIX KoJeOaHUH B MH(PPAKPaCHOM
CIIEKTPE U CIIEKTPe KOMOMHAIIMOHHOI 0 paccesHust. Cummerpus
aTOMHBIX ¥ MOJICKYJISIPHBIX OpOuTaliel, pa3perieHHble 10
CUMMeTpUH NrHeHHbIe komOnHanmu AQO. Mcnonbs3oBanue Teopun
cummetpu Uit onpenenenus suaa MO. [lonHoe mpenctaBienue
CUMMETPUH JIMHEHHBIX kKoMOuHaImii AQO. [IpoeKIMOHHBIH
orneparop, onpeaeneHue BkiaanoB AO B MonekyssipHele. [IpaBuia
0TOOpa B 3JIEKTPOHHBIX CHEeKTpax norjomeHus. [loanas BoaHOBas

1 Teopusi CHMMETPHUH MOJIEKYJI




(hyHKIHS 3JeKTPOHHON KOH(PHUTYpAIH MOJIEKYJIbI, €6 CHMMETPHSL.
WuTerpan MmoMeHTa mepexosia ¥ ero KOMIOHEHTHI.

[IpubmmkeHHBIE METOBI
KBAaHTOBOUW XHMHU

DNEeKTPOHHOE CTPOCHHUE CIIOKHBIX MOJIEKYJl. BapuaHThI pac4eTHOM
peanm3anuu Metona Pyraana. basuc pemrenus. CreldTepoBCKUE U
rayCCOBHI OPOUTANN, MX 0COOCHHOCTH. ONTHUMM3AITUS TEOMETPHH
CTalMOHAPHOT'O COCTOAHUA MOJICKYJI B paMKaX KBaAaHTOBBIX
pacueToB. DIEKTPOHHBIE KOH(PUTYpAIIMU MOJIEKYIL,
KOH(UTYpalnoOHHOE B3auMojieiicTpre. [1pubnmKkeHHbIe METOIbI
pacdera MOJCKYJISPHBIX OpOUTANICH CIIOKHBIX MOJIEKYJI. MeTOIbI
HyJIeBOT0 nuhhepeHInatbHOTO epeKPbIBAHUS, TIOJTHOTO U
YaCTHYHOT'O TIpeHeOpekeHns JuQPepeHTHaATEHBIM
MepEeKphIBaHUEM, UX CBS3b ¢ MeToAoM Pyraana.. CeMeicTBO
meTo0B CNDO, uxX BBIUHMCIUTEIbHBIE 0COOEHHOCTH U
BO3MOXHOCTH. PacueTHble mostysMnupuyueckue Metoasl M. J{proapa:
MINDO/3, MNDO, PM3. CpaBHHUTEIBHBII aHATH3 PA3TUUHBIX
BapHUaHTOB paC4YCTHLIX METOIOB. Pacuer OHEPTHUU OCHOBHBIX U
BO30YKJCHHBIX 3JIEKTPOHHBIX COCTOSIHUH, SHEPTHH MEPEeX0]1a
Mexay HuMu. MHTeprpeTanus v npeacKka3aHue MOJIEKYISPHBIX
AJIEKTPOHHBIX CIEKTPOB. BBIUrCcIIeHHE MOIEKYIAPHBIX
MTOCTOSTHHBIX, JUITONBHBIX U KBAAPYTIOIBHBEIX MOMEHTOB, OIICHKA
MarHUTHBIX CBOMCTB. MeTO/1 MOJIEKYJISPHONW MEXaHUKH, €T0
OCHOBHBIE 0COOeHHOCTH. ONTHUMHU3AIUS TEOMETPHUECKON
CTPYKTYPBI MOJIEKYJI B METOJIE MOJEKYJIIPHON MEXAHUKH.
Hcnonp30BaHNEe KOMITBIOTEPOB IS pacyeTa JIESKTPOHHOTO
cTpoeHHs MOJIeKyJl. OCHOBHBIC MAKEThI MTPUKIJIATHBIX IPOTPaMM
JUTSL TIEPCOHAITBHBIX KOMITBIOTEPOB, UX OCOOCHHOCTH U
BO3MOXKHOCTH. [IprKIIaHO MaKeT MoIySMITUPUIECKUX PACUETOB
MOPAC. BHyTpeHHIE KOOPAMHATHI MOJIEKYJIAPHON CHCTEMBI.
CrtpyKkTypa Z-MaTpHIbl TEOMETPHYECKON CTPYKTYPHI MOJIEKYIIBI.

TeopeTquCKoe OITMCAaHHuC
B3aUMOJCHCTBUSI MOJICKYJI

KBaHTOBO-XxUMHYECKOE OMUCAHUE XUMUUECKUX PEaKLUU.
IToBepXHOCTh MOTEHIMATBHOM dHeprun. KauecTBeHHbIE
XapaKTEPUCTUKHU OBEPXHOCTEH MOTCHIMAIBHON SHEPTUHU U UX
cedyeHuil. Mcnonbs3oBaHue KIaCCUUECKUX TPACKTOPHUNA Ha
MOBEPXHOCTH MOTEHIMAIBHOM 3Heprun. IlepexoaHoe cocTosiHME.
Peaxmuu B mpenenax oaHoi nmoBepxHocTH. CHUMMETPUS PEareHTOB
U MpOIyKTOB peakiuu. Koppensuuonuslie npasuia. Biausaue
CUMMETPHUH FeOMETPHYECKON KOH(UTypalruy Ha CBOHCTBA U
PEaKIMOHHYIO CIIOCOOHOCTh OPTaHUYECKHIX COSAMHEHUH.
CoxpaHeHne opOUTaTHFHOW CHMMETPHH IIPH XUMHUICCKUX
peakmusx. [Ipasuna BynBopma-Xoddmana. ['paHuIbEl mpruMeHEHUS
MIPUHIIAIIOB COXpaHEeHHUs OpOUTaIbHONH cUMMeETpHrH. OOIIHOCTh
(u3nUecKoi MPUPOIbI BHYTPUMOJIEKYIISIPHBIX U
MEXMOJICKYJISIPHBIX B3auMoAeHCcTBUH. [IpubimKkeHHbIe METOIBI
ONHCAaHUs MEKMOJIEKYJIAPHBIX B3auMozeiicTBuil. [Ipumenenne
METOJa BO3MYILECHUHN AJI OMUCAHUS MEKMOJIEKYIISIPHBIX
B3auMoaecTBUM. /lucnepcuoHHbIe, UHAYKIUOHHbBIE U
OpUeHTallMOHHbIE B3auMoeicTBus. Cuibl Ban-nep-Baanbca.
[TorenumanpHble PYHKINN TAPHBIX MEKMOJIEKYIISIPHBIX
B3aumozaencteuil. @ynkunu Jlennapaa-Jxonca u bopra-Maiiepa.
Crnenuduryeckre MeXMOJIEKYIISIpHbIC B3auMoaencTsus. [loHsTHE
3JIEKTPOHO-AOHOPHOAKLIENITOPHOTO B3aUMOAEUCTBUS. THUIIBI
JOHOPOB M aKkLenTopoB. Bonopoanas cBs3b, ee cnenuduyeckue
0Cc00EHHOCTH. DKCIIEPUMEHTAIbHOE HAOII0AEHHE AIIEKTPOHO-
JOHOPHOAKUENTOPHBIX B3auMOJeHCTBUN. JIOHOpHBIE U




AKICIITOPHBIC YUCIIA. KBaHTOBO-MCX&HI/IHC‘IKYI/IC " CTaTUCTUYCCKUC
IoAXOAbI K OIMMCAaHUIO MEKMOJICKYJIAPHBIX B331/IM021€I71CTBPII7[.

1.3. HampaBnienue, BUIBI BOCIIUTATENBHOMN IEITEILHOCTH U HCIIOIh3yEeMbIE TEXHOJIOTUN

Hampapiienuss BOCIIUTATENbHON AESITEIBHOCTH CONPSATalOTCS CO BCEMHU pe3ysibTaTaMu OOydeHHUs
KOMIIETEHIIMM M0 00pa3oBaTelbHONM MporpaMMe, UX OCBOEHHE O0ECIeYMBAETCS COIEpKaHHUEM BCeX
JTUCIUILIAH MOJTyJICH.

1.4. TIporpaMma MUCHIMILIMHBI peaiu3yeTcs Ha TocyaapcTBEHHOM si3bike Poccuiickoit deneparum .
2. YYUEBHO-METOAUYECKOE U UYH®OPMALINOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
KBanToBas xumus

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. I'pomosa, E. 10.; Crpoenue atoma. Xumuueckas cBsi3b : yueOHoe mnocobOue.; KaszaHckuil HaydHO-
HCCIIEA0BATEIbCKUI TEXHOJIOTHYECKUI YHUBEPCUTET (KHUTY), Ka3ans; 2017;
https://biblioclub.ru/index.php?page=book&id=500901 (DnekTpoHHOE H3TaHKE)

2. I'peis, I'., I'., datkuna, M. E.; DnekTpoHHas u XUMUYeCKas CBsI3b : yaeOHoe nocodue.; Mup, Mocksa; 1967;
https://biblioclub.ru/index.php?page=book&id=222465 (DnexkTpoHHOE U3AaHUE)

3. Tepubepr, I'., I'., Konapatees, B. H.; Criektpbl 1 cTpoeHHE NBYXaTOMHBIX MOJIEKyY; M3/1-BO HHOCTp. JIUT.,
Mocksa; 1949; https://biblioclub.ru/index.php?page=book&id=255713 (DnekTpoHHOE H3TaHUE)

4. Kpamenunun, B. W.; KBanTtoBass XxuMus W KBaHTOBas MEXaHWKa B NMPUMEHEHHM K 3ajladyaM : y4eOHOe
nocobue.; KemepoBckuit roCy1apCTBEHHBIN YHUBEPCUTET, Kemepono; 2012;
https://biblioclub.ru/index.php?page=book&id=232678 (DnekTpoHHOE H3AaHUE)

5. Kpamenunnun, B. U.; Cummerpus B Xumuu : ydeOHoe mocobwme.; KemepoBCkuii TrocyaapcTBEHHBIN
yauBepcureT, KemepoBo; 2013; https:/biblioclub.ru/index.php?page=book&id=232679 (DnekrponHoe
W3JIaHHKE)

ITeyaTHbIE U3TaHUSA

1. Crenanos, H. ®@.; KBantroBas MexaHuka 1 KBaHTOBast Xumus : [Yueb. 1ist By3oB].; Mup, Mocksa; 2001 (71
9K3.)

HpO(l)eCCI/IOHa.TIBHI)Ie 0a3bl JAHHBbIX, I/IH(l)OpMaIII/IOHHO-Cl'IpaBO‘-IHI)Ie CHUCTEMBbI

He HCIIOJIb3YHOTCH

Marepuaasb s aun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiinoB crenuanbHOro Qopmara it BOCHPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIs IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM JTyTIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

Bba3bl JAaAHHbIX, I/IH(l)OpMaIlI/IOHHO-CHpaBO‘IHbIe H IMOUCKOBbIC CUCTEMbI



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

KBanroBass xumus

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1
Ne Buapl 3ansaTuii OCHaIlleHHOCTb cnmenrajJbHbIX Hepeqeﬂb JUINECH3UOHHOI'0
n/n MOMeLIeHMIl M MOMelleHu i UIs NPOrpaMMHOro ofecrne4eHnst
CaMOCTOAITEILHOU padoThI
1 Jlekmun Mebens aymuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabouuX MECT B RUS OLP NL Acdme
COOTBETCTBHUH C KOJUYECTBOM
CTYVIEHTOB Office 365 EDUAS ShrdSvr ALNG
Y SubsVL MVL PerUsr B Faculty EES
Pabouee mecto npemnogaBarens
Hocka ayauropHas
2 Jlaboparopubie Mebens ayquTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
3aHATHS KOJINYECTBOM pabOUunX MECT B RUS OLP NL Acdme
COOTBETCTBHUH C KOJTUMIECTBOM
CTYICHTOB Office 365 EDUAS ShrdSvr ALNG
Y SubsVL MVL PerUsr B Faculty EES
Pabouee mecto npemnonaBarens
Jlocka aynuropHas
[TepconanbHbIE KOMIBIOTEPHI TIO
KOJIMYECTBY 00yYaromuxcs
3 Koncynpraruu MeGenb ayTuTOpHas ¢ He tpeOyercs
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTYJCHTOB
Pabouee mecto npemnogaBarens
Jocka aynuropHas
4 Texymmii KoHTpoIb 1 | Mebenb ayauTopHast ¢ Microsoft Windows 8.1 Pro 64-bit
IIPOMEXYTOYHAs KOJIMYECTBOM pabovMX MECT B RUS OLP NL Acdmc
aTTecTanus COOTBETCTBHUH C KOJUIECCTBOM
CTYICHTOB Office 365 EDUAS ShrdSvr ALNG
4 SubsVL MVL PerUsr B Faculty EES
Pabouee mecTo npenoaasarens
Jocka aynuropHas
5 CamocTosiTenbHast Mebenb ayauTopHasi ¢ He tpebyercs
paboTa cTyI€HTOB KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB




PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
OCHOBBI XMMUH JIEKAPCTBEHHbIX COeUHEHNI,
KOCMETHYECKOM M MUINEeBOI XUMHH

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 Sumuunnknii Hukomnait KaHaugaT AcCCHUCTEHT OpraHUYEeCKOM
CepreeBuu XUMHYECKHX HayK, XAMUHA U
0e3 y4eHoro BBICOKOMOJIEKYJISIP
3BaHUA HBIX COEeIMHEHUI

PexoMeHa0BaHO y‘-leGHO-MeTOIlI/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA EcTecTBeHHBIX HAayK U MaTCMAaTUKA

IIporokon Ne 2 ot 30.01.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e 3Sumunukuii Hukonaii CepreeBu4, ACCHCTEHT, OPraHN4eCKOil XUMHUH U BICOKOMOJIEKYJISIPHBIX
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

Tabmuma 1.1
Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue
TeMBbI

dapmakokuHeTHKa 1 (hapMakoguHaMKKa. Buasl OMoornueckoi
OCHOBBI OMOXUMHUU N
1.1 . | akruBHOCTH. Bromornyeckoe AeicTBHE HEKOTOPBIX JIEKAPCTBEHHBIX
JICKApPCTBEHHBIX COCMHEHUI .
COCIMHEHHI U CIIOCOOBI €0 OIPEIEICHUS.

[IpupozaHble 1 CHHTETUYECKHUE JEKAPCTBEHHbBIE COCTUHEHUS.
Kap0o- 1 rerepolMKINUeCcKie JIeKapCTBEHHbBIE COCIMHEHUS.
OCHOBHBIE CHHTETHYECKUE CXEMBI IMMOJTY4YCHUA JICKaPCTBEHHBIX
COeIMHEHHH pa3IHYHbBIX KiaccoB. CrocoObl OTydeHHsI

CTpOGHI/IC 1 NOJIYy4YCHUC

1.2 o
JIEKapCTBEHHBIX COEANHEHUIN

MIPUPOJHBIX JIEKAPCTBEHHBIX COCIUHEHUM.

OOBEKT KOCMETHYECKOW XHMHHU: KOXKHBII MTOKPOB, 3yObl, BOJIOCHI.
Kiaccs! opranndeckux COeIMHEHNH, MPUMEHSIEMbIX B KOCMETHKE.
OcHOBHbIE JIeICTBYIOLIHE BELIECTBA, IPUMEHAEMbIE B KOCMETHKE,
UX CTPOEHHE, JOCTYIHOCTh, CIOCOOBI OTY4YCHUS U CHHTE3A.
KoncepsanTsl. [ToBepxHOCTHO-aKTUBHBIE BellecTBa. [lymmcTeie
COeAMHEHHA. AHAIN3 COCTaBa MPOJABAEMbl KOCMETHYECKUX
CPEACTB.

BBeneHue B KOCMETHYECKYIO
XUMHIO

OCHOBHBIE KIIACCHI COCTUHCHUY B TIUILIEBON XUMUH: OCIIKH,
munuel (GKUPBI), YIIEBO b (caxapa), Boja. buonorunyecku
aKTHBHBIC BelllecTBa U 100aBku. [Tuinesas u sHepreTyecKas
LeHHOCTh. MeTabonm3Mm.

3 [Tumesast xumus

1.3. HanpaBneHHe, BHUbI BOCITUTATEIbHOM ACATCIIBHOCTHU U UCIIOJIb3YCMbIC TCXHOJIOTHHN



HamnpaBnenuss BoCcUTATENBHOM ACSITEIBHOCTA COMPSATAIOTCS CO BCEMH pE3yJIbTaTaMH OOydeHUS
KOMIIETEHIIMH MO0 00pa3oBaTelbHONM MporpaMMme, UX OCBOEHHE OO0ECIeYMBAETCS COJIEpKaHHUEM BCeX
JUCLIUIUIMH MOJTYJICH.

1.4. IIporpaMMa AUCHMILIMHBI PEATTU3YETCS Ha FOCY1apCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOJUMYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHBI
OCHOBBI XMMHH JIEKAPCTBEHHBIX COeIMHEHN I, KOCMEeTHYeCKOH ¥ NMUIIeBOi XUMUH

DJIeKTPOHHBIE pecypchbl (M31aHUSA)

1. , 3axapoBa, , E. B.; buoopranndeckas xumus : Kypc jekuuil.; JlalbHEBOCTOUHBIH T'OCYJapCTBEHHBII
arpapHblii  yHUBepcuteT, bnarosemenck; 2015; http://www.iprbookshop.ru/55901.html (DnexrponHoe
W31aHue)

2. , 3axaposa, , E. B.; buooprannyeckas xumus : Kypc jekuuil.; JlaJlbHEBOCTOUYHBIA TOCYJapCTBEHHBII
arpapHblii  yHuUBepcuteT, bmarosemenck; 2015; http://www.iprbookshop.ru/55901.html (DnekrporHoe
W3/IaHKE)

3. ; CuHTe3 JEeKapCTBEHHBIX BEHIECTB : Yy4yeOHO-MeToamdeckoe mocobue.; Kazanckuit HaydHO-
HCCIIEA0BATEIbCKUI TEXHOJIOTHYECKUI YHUBEPCUTET (KHUTY), Ka3ans; 2014;
https://biblioclub.ru/index.php?page=book&id=428142 (OnexkTpoHHOE U3AaHUE)

ITeyaTHbIEe H3TaHUSA

1. Mokpyums, B. C., BaBuiios, I'. A.; OCHOBBl XMMHUH U TEXHOJOTMH OMOOPTaHUYECKHUX U CHHTETUYECKHUX
JIEKapCTBEHHBIX BELIECTB : Yuel. Mocodue sl CTYACHTOB By30B, 00YYAIOLIMXCS MO CIEHUAIBHOCTAM " XHM.
TEXHOJIOTUSl opraH. BemiecTB", "XHUM. TEXHOJOIMA CHHTET. OHOJOTMYECKHM AaKTHBHBIX BEIIECTB',
"buorexnonorus".; YI'TY-VIIU, ExatepunOypr; 2004 (29 3k3.)

2. BumBkoB, A. A.; OCHOBBI KOCMETHYECKOW XUMUM : yaeOHoe mocobue [ By3oB].; [M3a-Bo Poc. roc. mpod.-
nen. yH-ta], Ekarepunoypr; 2005 (3 7k3.)

3. Kuoppe, /1. I'.; buonornyeckas xumus : YueOHuk.; Beiciras mikona, Mockga; 2000 (10 5k3.)
IIpodeccuonanbHbie 6a3bl JTAHHBIX, HHPOPMALHOHHO-CIIPABOYHBIE CUCTEMbI

He ucnonb3yrorcs

Marepuaasb s jgun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiiioB crenuanbHOro (opmara it BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIsI IPOYTEHUS C UCIIOJIb30BAHUEM DKPAHHOM Ty TIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.

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



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

OcCHOBBI XUMHH JICKAPCTBECHHbIX coemmennﬁ, KOCMETHYEeCKOM U NMUILEBOl XUMHUH

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1
Ne Buawbl 3ansaTuii OCHaIlleHHOCTb CIIeHAJIBbHBIX HepequL JIMICH3UOHHOT 0
n/n MOMeLIeHMIl M MOMelleHu i UIs NPOrpaMMHOro ofecrne4eHnst
CaMOCTOATEIbHOH PadoThI
1 Jlekmun Mebens aymuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabouuX MECT B RUS OLP NL Acdme
COOTBETCTBHUH C KOJUYECTBOM
CTYVIEHTOB Office 365 EDUA3 ShrdSvr ALNG
Y SubsVL MVL PerUsr B Faculty EES
Pabouee mecto npemnogaBarens
Jlocka ayauropHas
2 [TpakTudeckue 3anstust | Mebenb ayaAuTopHAs ¢ Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabOUunX MECT B RUS OLP NL Acdme
COOTBETCTBHUH C KOJTUMIECTBOM
CTYICHTOB Office 365 EDUA3 ShrdSvr ALNG
Y SubsVL MVL PerUsr B Faculty EES
Pabouee mecto npenoaasarens
Jlocka aynuropHas
3 Koncynbranuu MebGenb ayauTopHasi ¢ He tpebyercs
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUH C KOJIUYECTBOM
CTYACHTOB
Pabouee mecto npenoaaBarens
Jocka aynutopHas
4 Texyumii KoHTpoab 1 | Mebenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
[IPOMEXYTOYHAs KOJINYECTBOM pabOyuX MECT B RUS OLP NL Acdme
aTTecTanus COOTBETCTBUH C KOJTUYECTBOM
. orvaonToD Office 365 EDUA3 ShrdSvr ALNG
Y SubsVL MVL PerUsr B Faculty EES
Pabouee mecto npemnomaBarens
Jocka ayauropHas
5 CamocTosTenbHast Mebenp ayuTopHas ¢ He tpebyercs
paboTa CTyIeHTOB KOJIMYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJMIECTBOM
CTYZCHTOB




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

MartemaTnyeckasi 00padoTKa pe3yIbTaTOB

U3MepeHun i

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 JleOeneBa Enena KaHaugaT Jlouent aHATUTUYECKOU
JleonugoBHa XUMHYECKHX HayK, XAMUH U XUMHAH
0e3 y4eHoro OKpYyXKaromieu
3BaHMA cpenbl

PexoMeHa0BaHO y‘-leGHO-MeTOIlI/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA EcTecTBeHHBIX HAayK U MaTCMAaTUKA

IIporokon Ne 2 ot 30.01.2023 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e JleOeneBa Enena JleonugoBHa, /[OleHT, aHAJIUTHYECKOH XUMHMHU U XUMHMH OKPY KaloLeil cpeabl

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
Koxn
Pasgen, Tema
pasaena, AUCHUITUHBI® Conepxanne
TEMBI
®usnyeckue BeMUUHbl. EnrHuibl BenuunH. MexxnyHapoaHas
1 OneMeHThl Teopuu u3MepeHuil | cucrema equaui. M3mepenue. [lorpemuoct uaMepeHui.
CpenctBa uzMepeHuil. MeToauky u3MepeHui.
IToHsiTHE TOYHOCTH PE3YNBTATOB U3MEPEHUN U €€ COCTABISIOLINE.
) To4yHOCTB pe3ynbTaToB CriocoObI BEIpasKEHHUS TOYHOCTH — IIOTPEIIHOCTD U
U3MEpEHNH HEOMNpeAENEHHOCTh, METOBI UX OLICHKH. VICTOUHUKHN
MOTPEIIHOCTEN IPH XUMHUYECKUX U3MEPEHUSAX.
I'enepanbHas COBOKYNHOCTD M BEIOOpKa. CTaTHCTUYECKUE MOJIEIIH.
. | CiyuaiiHble BeTMYMHBI M1 HEKOTOPBIE BUABI UX PaCIpeaeIICHUI.
DaeMEeHThl MATEMATHYECKON N
3 CTATHCTHE CpaBHeHHe AMCIIEPCUI HECKOIBKHUX BBIOOPOK. [IpoBepka runoress
TaTUCTUKH .
0 paBEHCTBE MAaTEMATUYECKUX OKUAAHNN. ClI0KEeHNE
MOTPEITHOCTEM.
N Koppensiuua n xoBapuanus. Jluneiinas perpeccus. Meron
KoppensaunoHHslii u .
4 N HauMEHBIINX KBaapaToB. HenmuHelHbIE 1 MHOTOMEpHBIE
perpeccuoHHbIN aHaIu3
perpeccud. MeTon MpOeKINN Ha JATEHTHBIE CTPYKTYPBHI.
[Nouck onTuManbHbIX ycnoBuid. OJHO- 1 MHOTO(aKTOpHBIE
5 IInanupoBaHue dKCIIEPUMEHTA
9KCIEPUMEHTBHI.
[Nokazarenu kauectBa MKXA. Pa3paboTka u arrectamust MKXA.
MeToauKy KOJIN4eCTBEHHOTO N
[Mpumenenne MKXA B naboparopusix. BuytpunadopaTopHsiit
6 XUMHUYECKOr0 aHAIN3a .
(MKXA) KOHTPOJIb KaueCTBa pe3ybTaToB u3MepeHui. [Ipeacrasnenue
pe3yJIbTaTOB U3MEPEHH.




1.3. HanpaBnenue, BUIbl BOCIUTATEILHOM AEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU

HampaprieHuss BOCIIUTATENbHON AESITETBHOCTH COMPSATAIOTCS CO BCEMHU pe3ysbTaTaMu OOy4eHHUS
KOMIIETEHIIMA M0 00pa3oBaTelbHONW MporpaMMe, UX OCBOEHHE OO0ECIeUMBAETCS COICpKAHHUEM BCEX
JUCLUIUIMH MOJYJIEH.

1.4. [IporpaMMa AUCHMILTUHBI peau3yeTcsl Ha TOCyAapcTBEHHOM si3bike Poccuiickoii @eneparui .
2. YYEBHO-METOAUYECKOE U UH®OOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI
MaremaTuyeckasi 00padoTKa pe3yibTaTOB M3MepPeHHi

DJIeKTPOHHbBIE pecypchbl (M31aHMS)

1. AnanneB, B. A.; AHamu3 SKCHEpPUMEHTAIBHBIX JaHHBIX : ydeOHoe mocodme. 1. ; KemepoBckuit
rocyJapcTBeHHbIM yHUBepcuTeT, KemepoBo; 2009; https://biblioclub.ru/index.php?page=book&i1d=232208
(DnEeKTpOHHOE H3/TaHHE)

2. KOnun, , 1O. B, Ilonoga, , A. A.; Opranuszanus 1 MaTeMaTHYECKOE IJIAHUPOBAHUE SKCIIEPUMEHTA : yueOHOe
nocobue.; N3parenscTBO Ypansckoro YHUBEPCUTETA, ExarepunOypr; 2018;
http://www.iprbookshop.ru/106473.html (OnexTpoHHoe n3nanue)

3. Illypsiruna, JI. W.; MeTtoasl ONTHMMH3ALUMU XUMHUYECKOTO OHKCIEpUMEHTa : ydeOHoe mnocobue. 1.
Cratuctuueckuil aHanus skcrnepumenTa; KemepoBckuii rocynapcTBeHHbIN yHuBepcurer, Kemeposo; 2009;
https://biblioclub.ru/index.php?page=book&id=232734 (DnekTpoHHOE U3TaHKE)

4. Hazuna, JI. U.; [InanupoBanue u opraHu3anus SKCIEPUMEHTA: JJAOOPATOPHBINA MPAKTUKYM : MPAKTUKYM.;
BopoHexCkuil  roCylapCTBEHHBI  YHMBEPCUTET  MHXKEHEpHbIX  TexHojorui, Boponex; 2019;
https://biblioclub.ru/index.php?page=book&id=601551 (DnekrpoHHOE H3AaHKE)

5. Ocunenko, C. A.; Craructuueckue MeTOAbl OOpabOTKM M IUIAHMPOBAHUS JKCIEPHUMEHTA : ydeOHOoe
nocobwue.; Jupekr-Menua, MockBa, beprmun; 2020; https://biblioclub.ru/index.php?page=book&id=598682
(OneKTpOHHOE M3/IaHHE)

6. Mensenes, , II. B.; Maremarnueckas oOpaOoTKa pe3ylbTaTOB HCCIEAOBaHUS : y4eOHOE IOCOoOHe.;
OpenOyprckuit rOoCyJJapCTBEHHBIN YHUBEPCHUTET, 9BC ACB, OpenOypr; 2017,
http://www.iprbookshop.ru/78785.html (QnexTponHoe u3nanue)

IleuaTHBIE M3TaHUS

1. CmaryHoBa, A. H.; MeTopl MaTeMaTUYECKOM CTATUCTHKYU B aHATUTUYECKON XUMHUH : ydeOHOe mocoOue st
CTYJIEHTOB BY30B, oOy4aromuxcs no cnenuansaoctu BITO 020101.65 - xumust u o Hanpasieruto 020100.62
- xumus.; Genunke, Poctos-Ha-/lony; 2012 (75 3k3.)

2. Yapsikos, A. K.; MatemaTtnueckas 00pab0TKa pe3ylIbTaTOB XUMHUYECKOTO aHaIn3a. MeToabl 00HAPYKEHHS
Y OLIEHKH OIIMOOK : JJIs XUM. CIIeIIHalIbHOCTEH By30B.; Xumus. JIeHuHrpaackoe otaeneHue, Jlenunrpan; 1984
(42 5k3.)

3. Pero, K. I'.; Metponoruueckass o0paboTka pe3ynbTaToB TEXHUYECKHUX H3MepeHHil : CmpaB. mocobue.;
Texnuka, Kues; 1987 (12 3k3.)

4. CrenanoBa, E. A., Crenanosa, E. A.; OCHOBBI 00pa0OTKH pe3yJIbTaTOB U3MEpEHUH : [yueOHoe mocobue st
CTYJICHTOB, OOyYalomUXCcsl IO TMporpaMMe OakaiaBpuaTa I10 HampaBieHusM moarotoBku 27.03.01
"Cranmaptuzanuss u metrposorus”, 28.03.01 "Hanorexnomorus mukpocuctemHas Ttexauka", 03.03.02
"®uzuka".; U3narensctBo Ypanbckoro yHuBepcurera, EkarepunOypr; 2014 (98 sk3.)

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAHHBbIX, I/lH(l)OpMaIII/IOHHO-Cl'[paBO‘-IHI)Ie CHUCTEMbI



OnexkTpoHHO-0ubnoTeyHas cucrema "Jlanp" https://e.lanbook.com/

TexakcnepT (Komekc) http://sk5-410-lib-te.at.urfu.ru/docs/

OI'UC "APIINH" https://fgis.gost.ru/fundmetrology/registry

Matrepunainsl ais aun ¢ OB3

Becy xontent DBC mpexacrarieH B Buue GaioB crnenuagbHOro dopmara Jyisi BOCIIPOU3BEICHHS
CHHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BH/IC, IPUTOTHOM JJIsl TPOUYTEHUS C KCTIOJb30BAaHUEM SKPAHHOM JTYTIbI

Y HaCTPOMKON KOHTPACTHOCTH.

ba3bl JAaHHbIX, I/IH(l)OpMaHHOHHO-CI[paBO‘lHLIe N NMMOUCKOBbIC CHCTEMBbI

https://fgis.gost.ru/fundmetrology/registry

https://www.google.com/
https://scholar.google.com/

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI

MaremaTtuyeckas 00padoTKa pe3yibTaTOB M3MepeHHil

CBeennsi 00 OCHAIIEHHOCTH JUCHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PaATOPHBIM
000py/1I0BaHNEM U MPOrPaAaMMHBIM 0O0ecneyeHueM

Tabmnuua 3.1
Ne BHZ]I)I 3aHATHH OCHa[[IeHHOCTb ClienMaJIbHbIX HepequL JUICH3UOHHOI'0
n/n noMelleHuii U moMeleHui 11s NMPOrpaMMHOr0 obecrnedeHust
CaMOCTOATEIbHOI PadoThI

1 Jlexmun Mebenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabovMX MECT B RUS OLP NL Acdmc
COOTBETCTBUH C KOJTMYECTBOM
CTYVICHTOB Office 365 EDUA3 ShrdSvr ALNG

Y SubsVL MVL PerUsr B Faculty EES

Pabouee mecTo npemnogaBarens
Jocka aynutopHas

2 [TpakTuyeckue 3ausTust | Mebenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabouuX MECT B RUS OLP NL Acdme
COOTBETCTBUH C KOJMYIECTBOM
CTYICHTOB Office 365 EDUA3 ShrdSvr ALNG

4 SubsVL MVL PerUsr B Faculty EES

Pabouee mecto npemnonaBarens
Jlocka aynuropHas

3 Koncynpramuu Mebens ayauTopHasi ¢ He tpebyercs
KOJIMYECTBOM pabo4HX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB
Pabouee mecto npemnonaBarens




Jocka aynutopHas

Texymui KOHTPOIIb U

MeGenb aytuTOpHas ¢

He tpeGyercs

POMEXKYTOYHAs KOJIMYECTBOM PabOYHMX MECT B
aTTecTaIus COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB
Pabouee mecto npemnogaBarens
Jlocka aynuropHas
CamocTosTenpHast Mebens aymuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit

paboTa CTyICHTOB

KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

HepCOHaHLHHe KOMIIBROTCPHI 110
KOJIMYCCTBY 06yqa}0mnxc;1

[Toaxmrouenue k cern IHTEpHET

RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES
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