MHNHOBPHAYKHN POCCHUU
®I'BOY BO «BAILIKUPCKHI TOCYJIAPCTBEHHBI YHUBEPCUTET»
XUMHWYECKU ®AKYJITET

AKTyanu3upoBaHO: CornacoBaHo:
Ha 3aceaHuu Kadeapbl [Ipencenarens YMK xumuueckoro gakynbpTeTa
npotokoi Ne 8 opk07» uronss 2017 r. —
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PABOYAS TIPOTPAMMA JUCHUTLIMHBI (MOLY.JIS)

mucruiuinHa CTpoeHue BemecTBa

b1.B.01 BapuatuBnas yactb

nporpaMmma dakajaBpuara

Hamnpasnienne noAaroToBku (CrenuaibHOCTh).
04.03.01. Xumus

Hanpasnennocts (mpodusb) moAroTOBKU
AHanuTHYeCcKas XUMHUS;
BEICOKOMOJIEKYIIIPHBIEC COSAUHEHHUS;
Oprannyeckasi 1 OMOOpraHnyecKkasi XUMUSL;
dusnyeckas XUMHUSL,

Keamudukamms
OakanaBp

Pa3paboruuk (cocTaBUTED)
OLIEHT, JI.X.H., JIOLICHT o/ e
JIOIEHT, J.X.H., JIOII Lo

/ Xatipysummaa B.P.
(moanuck, ®amunus 1.0.)

st mpuema: 2016 .

Vpa 2017 .



CocraBurens: Xaipymwmza B.P., n.x.H., noneHT, mouneHT kadeapbl (U3MUECKOH XUMHUU U
XMUMHUYECKOM 3KOJIOTHH

Paboyas mporpaMma IUCHUIUIMHBI aKTyalu3WpoBaHa Ha 3acedaHuu Kadeapbl (u3HYECcKOi
XUMUH U XUMHUYECKOHN dK0oJIoruu, mpoToKoa Ne 8 ot «07» utons 2017 r.

JIONOJHEHUsI ¥ W3MCHEHHs, BHECCHHBIC B Pa0OUYyl0 MPOrpamMMy AHUCHHUIUIMHBI (OOHOBIICHBI
nepedeHb OCHOBHOMW U JIOTIOHUTEILHOW JIUTEPATYPHI M JIMIIEH3MOHHOE MTPOrpaMMHOE 00ecrieueHue,
HE0OXOIMMOe [T OCBOCHHUS TUCIUILINHBI), TPUHATHI HA 3aceJaHuH Kadenpbl pu3ndecKod XUMHH
U XuMu4eckon skonoruu, nporokona Ne 11 ot 01.06.2018 r.

3aBenyromuii kKadenpoi ﬁfbf m/ / Myctadpun A.T'.

7

/

v
JIONOJHEHUsT M M3MEHEHMs, BHECEHHble B pabouylo MporpaMMmy AUCLHUIUIMHBI (OOHOBIIEHBI
repedeHb OCHOBHOM U JI0IIOJHUTENIbHOM JINTEpaTyphl U JUIIEH3MOHHOE ITPOrpaMMHOE 00ecIieueHue,
HE0O0XOMMOE /ISl OCBOSHMSI AMCLMILINHBI), IPUHATH Ha 3aceAaHuM Kadeapbl pU3NUeCKOH XUMUU

1 XUMHYECKOU dKoJioruu, nporokoi Ne 6 ot 22.04.2019 r.

3aBeayromuii kadeapoin ﬁij M:/ / Mycrtadun A.T.
/
v



CnMCOK JOKYMEHTOB U MaTepuaJjioB

1. [lepeyenpr nmuaHUpyeMbIX Pe3yJbTATOB OOYUEHUS MO IUCIUILUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH  pe3yJIbTaTaMH OCBOCHHS 00pa30BaTeIbHOM MPOrpaMMbl

2. Lenb 1 MeCTO AUCHMILTUHBI B CTPYKTYpE 00pa30BaTENIbHOM MPOrpaMMbl

3. Conepxanue paboueil mporpamMmbl (00beM AMCIUIUIMHBI, TUMBI U BUABl Y4EOHBIX
3aHATHH, Y4eOHO-METOAMYECKOE 00ECIEUEHNE CAMOCTOATEIHLHON pab0OThl 00YUYaIOIIIUXCSI)

4. @DOH/T OIICHOYHBIX CPEICTB MO AU CIUTIIIMHE

4.1. IlepeueHb KOMITETEHIUI C YKa3aHHEM ITAroB X (OPMUPOBAHUS B TIPOLIECCE OCBOCHHUS
oOpa3oBarenpHONH mporpammbl. OmnucaHue TOKa3aTeleld U KPUTEPUEB OICHUBAHUS
KOMIIETSHIINI Ha Pa3IMYHBIX dTanax X (OpMUPOBAHUS, ONMCAHKE IIIKA OLIEHUBAHUS

4.2. TunoBble KOHTPOJbHBIEC 3aJaHMSI WIM MHbIE MaTepHaslbl, HEOOXOAUMBIE ISl OLICHKH
3HaHWUW, YMEHUW, HABBIKOB W ONBITa JEATEIBHOCTH, XapaKTEPU3YIONIUX  OTaIlbl
(dbopMupOBaHUsS KOMIIETEHUUH B TMpollecce OCBOCHHS 00pa3oBaTeNbHON MPOrpaMMBI.
Meronuueckre MaTepualibl, ONPEACNSIONME MPOLUEAypbl OLICHUBAHUS 3HAHUM, yMEHUH,
HAaBBIKOB U ONBITA JAEATEIbHOCTH, XapaKTEPUIYIOIIUX ITAMbI (POPMUPOBAHUS KOMITIETEHIIUMA
4.3. PelTUHT-IJIaH U CHUTLTUHBI (TP HEOOXOTUMOCTH)

5. YuebHo-MeTonu4Yeckoe U HHPOPMAITMOHHOE 00ecTIedeHUE TUCITUTUINHBI

5.1. TlepedyeHb OCHOBHOW W JIONOJHHUTEIBHONW Y4E€OHOW JIMTEpaTypbl, HEOOXOAMMOU IS
OCBOEHMSI I CLIMILJINHBI

5.2. Tlepeuenb pecypcoB HH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHOW cetn «HTepHeT» H
IIPOrpaMMHOr0 obecredeHus, HEOOXOIUMBIX JJIi OCBOEHUS AUCLUIIIMHBI

6. MarepuanbHO-TeXHUYECKAs 6a3a, HeoOXxoaumast JUTS OCYLIECTBJICHUS
00pa3oBaTeIBHOrO Mpollecca MO AUCIUILTIHE
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1. Ilepeyenb NJIaHMPyeMbIX Pe3yJbTATOB OOy4YeHHsl MO JUCHMILJIMHE, COOTHECEHHBIX C
IVIAHUPYEeMbIMH pe3yJIbTaTaAMHU 0CBOEHHs 00pa30BaTeIbHOI MPOrpaMMbl
(c opuenmayuei Ha Kapmol KOMNeMeHyuil)

B pesynbrare OoCBOCHHMS 00pa3oBaTEbHOW MPOrpamMMbl OOYYAIOIIUKCS TODKEH OBJIAJICTh
CIIEAYIOIMMHU pe3yabTaTaMU 00yUYEHHS 110 TUCIUILINHE!

Pesynbrarsl 00yuenus DopMmupyemas KOMIETESHIHS (C [Tpum
yKa3aHHEM KO/1a) €4aHn
e
3HaHus 3HaTh: MaTeMaTUYECKUI anmapar, OIIK-3 criocobHOCTBIO
HEOOXOIUMBIIA JJIS PEIICHHSI UCIIOJIb30BaTh OCHOBHEIE 3aKOHBI
npodeccroHaNbHBIX 3aa4 B 00J1aCTH XUMHU M | €CTECTBEHHOHAYYHBIX TUCLUIUIMH B
MaTepHanoBeCHUS npodeccHoHaNBHON IeTeIbHOCTH
3HaTh: OCHOBHBIE TEOPETUUECCKUE ITOIOKEHUS
CMEXXHBIX C XUMHEN eCTeCTBEHHOHAYYHbIX
JUCLUILIMH
3HaTh: OCHOBHBIE 3Tallbl ¥ 3aKOHOMEPHOCTU [1K-3 Bua o
JICHHEM CHUCTEMOU
(dhopmupoBaHus GyHIAMEHTATBHBIX
XUMUYECKUX [TOHSTUN (I)yH}_IaMeHTaJH)HI)IX XUMHUYECCKUX
MIOHSTHH.
3HaTh: OCHOBHBIE 3TAIlbl PA3BUTHS XUMHM; [MK-4 cnocoGHOCTHIO TPUMEHSTH
Hay4HbIe JOCTH)KCHUSI Han0oJIee BHIIAIOIINXCS OCHOBHBIE €CT€CTBEHHOHAYYHBIE
OTEYECTBEHHBIX U 3apyOeKHBIX XUMHKOB, 3aKOHBI ¥ 3aKOHOMEPHOCTH
WX BKJIAJl B Pa3BUTHE XUMHHL. Pa3BUTHA XUMHYECKON HAYKH MTPH
aHaJIN3e MOJIyYeHHBIX Pe3yIbTaTOB
MOJYYEHHBIX PE3YIbTaTOB
YMmenus VYMeTh: pemiaTh THIOBbIE YIeOHbIE 3a]]a4H MO OIIK-3 criocodHOCTEIO
OCHOBHBIM pa3iejaM MaTeMaTUKH U HCIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAYYHBIX JUCIUITIIMH €CTECTBEHHOHAYUYHBIX JUCIUILINH B
npoecCHOHANTBHOM AESTeTbHOCTH
YMeTh: IPUMEHSATh OCHOBHBIE ITK-3 BlIaxeHHeM CHCTEMOI
(hyHIaMEHTaJIbHbIE XUMUYECKUE MTOHSTHUS
(hyHIAMEHTaIBHBIX XUMUYECKUX
MOHATUHI
YMeTh: OLICHUBAaTh XMMHYECKUE MOHATHUS U [IK-4 cnocoGHOCTBIO TPUMEHATH
3aKOHBI B CJIOKHOM CUCTEME BO33pEHUIN OCHOBHBIE €CTECTBCHHOHAyYHbIE
COBPEMEHHON XUMUHU 3aKOHBI ¥ 3aKOHOMEPHOCTH
pa3BUTHSA XUMHUECKON HAYKH IIPU
aHaJIN3€ MOJIyYSHHBIX Pe3yIbTaTOB
Bnagenu Bragers: HaBbIKaMu paboOTHI ¢ y4eOHOI OIIK-3 crtocoOHOCTEIO
s JUTEPaTypor, OCHOBHON TEPMUHOJIOTHEH 1 WCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
(HaBBIKH / MOHSATHIHBIM armaparoM 0a30BBIX €CTECTBEHHOHAYUYHbIX JUCLUILIMH B
OIIBIT MaTeMaTHYECKUX U €CTECTBEHHOHAYYHBIX npodecCroHaIbHON AEATEIBHOCTH
JiesITeNbH JUCHIUTUTAH
OCTH)

BrnageTs cucremoii 6a30BbIX (hyHIaMEHTAIBHBIX
XUMHYECKUX TTOHSTHIH

I1K-3 BnageHneM cUCTEMOM
(hyHTaMEHTaTBHBIX XUMHUYECKHX

HOHATUH

Bianets: HaBbIKaMu 0043aTEIHLHOIO
03HAKOMJICHHUS C TTPEABICTOPUEH TOT0 UM HHOTO
BOIIPOC MOCTABJICHHOT'O B €T0 MPAKTUYECKOU
Hay4YHOU U MEAarorndecKoi AesTeIbHOCTH.

ITK-4 crtocoGHOCTEI0 TPUMEHSTH
OCHOBHBIEC €CTECTBEHHOHAYYHBIE
3aKOHBI ¥ 3aKOHOMEPHOCTH
pa3BUTHS XUMUYECKON HAYKU TIPU




aHaJIN3e MOJIyYEHHBIX pe3yIbTaTOB
MOJTy4YEHHBIX PE3YJIbTATOB

2. Ileab u MeCTO IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

I[I/ICIII/IHJ'H/IHa «CTpOGHI/Ie BEUICCTBA» OTHOCHUTCA K BapHaTHBHOﬁ yacth 0a30BOr0 IMUKJIAa.
JucuunnrHa uzyyaercs Ha 3 Kypce B S 1 6 cemecTpax.

Ilenp ocBOEHUS NaHHOW AMCIMILTUHBI 3aKitoyaeTcs B (OpMUpPOBAHHH 0OA30BBIX 3HAHUN B
O6J13.CTI/I CTpOCHUA OPraHUYCCKUX, HCOPraHMYCCKUX, a TaKKEC KOOPAWMHAIIUOHHBIX COGI[I/IHGHI/If/'I,
pacimpeHuss o0Iero HaAy4YHOro Kpyro3opa CIENUATMCTOB B OONACTH OOIIeH W aHaTHTU4eCKON
XNUMHUH, 3HAKOMCTBa C 0a30BBIMH TCOPCTUUCCKUMU MNPUHIHUIIAaMU METOJ0B I/I)ICHTI/I(bI/IKaHI/II/I n
YCTAHOBJICHHA CTPOCHUS OPraHUYCCKHX W HCEOPTraHUYCCKUX COG)II/IHCHI/II‘/'I. 33}13‘11/1 HU3y4YCHUSA
nucuurinHbel «CTpoeHue BemecTBa»: 1) ycBoeHne OCHOBHBIX MOHATUN TEOPUU CTPOEHHUS MOJIEKY
1 KOHJACHCHPOBAHHOI'O BEUICCTBA, 2) HN3Y4YCHUEC OCHOBHBIX MCTOAOB CIICKTPOCKOIINH.

Jlis OcBOEHUS AMCHUIIIMHBI HEOOXOAMMBI KOMIIETEHLHHU, CPOPMHUPOBAHHBIE B paMKax
HU3YUCHUA CICAYIOIINX JUCHUIIINH: «O6H.[21$I XUMHUA», «HeopraHquCKaﬁ XUMUA», «OpFaHI/I‘-ICCKaSI
xumus», «dusnka (pasgenst «OnTHKaY, «ATOMHAS U AaepHAas QU3HKa»)».

3. Coaep:xanue padoueii mporpamMmbl (00beM AMCHMUIVIMHBI, THIOBI U BHABI Y4eOHBIX
3aHATHI, yueOHO-MeToAuYecKoe o0ecnevyeHnue CaMOCTOSITEJIbHOM padoThI
o0y4yarommxcsi)

Coneprxanue pabouelt mporpammsl nmpeacrasieHo B [Ipunoxenun Ne.l.

4. ®oHJ OLEHOYHBIX CPECTB MO AUCHUIITHHE
4.1. IlepeyeHb KOMIIETEHIMI ¢ YKa3aHHEM 3TANOB UX (POPMHPOBAHUsA B IpoLEcce OCBOCHUS
oOpa3oBaTebHO MporpamMmbl. OnMcaHue MOKa3aTesedl M KpUTepueB OLleHUBAHUS
KOMIIeTEeHIIUI HAa Pa3JIMYHbIX dTanax ux OpMHUPOBAHUS, ONNMCAHUE IIKAJ OLlCHUBAHUS
Koa u ¢popmympoBka KOMIeTeHIIHU
OIIK-3 crnocoOHOCThIO HUCIOIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCLUUILIAH B
poQecCHOHAILHOMN AESITEIbHOCTH

Ilnanupyembie Kputepnu oneHuBaHus pe3ya1bTaToB 00y4eHUs!
YpoBeHb pe3yabTaThl 00y4eHHsA
OCBOCHHUA (mokasarenu TOCTHKEHHS
HE 3a4TEHO 3a4TEHO
KOMIIETEeHIIUH 3aJJaHHOT'O YPOBHS

OCBOCHHMS KOMIIETEHITU )

3HaTh: MaTEMaTUYCCKUM

IlepBblii 3Tan
(YypoBeHB)

amnmnapar, HeoOX OIUMBIi
JUTSL PEIICHUS
npodeccruoHambHBIX
3a71a4 B 00JIACTH XUMHH U
MaTCpPUAJIOBCACHUA

He moxeT npuBecTtH
IPUMEPbI
HCIOJIb30BaHUsA
MaTEMaTHYECKOTO
armapara MnpH pericHun
3a1a4 B 00JIaCTU XUMUU
U MaTepHaOBeICHUS

HNmeer ueTkoe,
LIEJIOCTHOE
MIPE/ICTaBICHHUE O
criocobax
HCIOJIb30BaHUS
MaTeMaTHYECKOTI'O
armapara Mnpy peueHuu
3a7a4 B 00JIaCTH XUMHUU
1 MaTEPUAJIOBEICHUS

3HATh: OCHOBHEIC
TEOPETUUYECKUE
MMOJIOKEHUS CMEKHBIX C
XUMHEH
€CTECTBEHHOHAYYHBIX

3aTpyaHseTcs B
oTpeeNeHIH 0a30BBIX
TTOHSITUI U
(bopmMynupoBKe
OCHOBHBIX 3aKOHOB

HNmeer ueTkoe,
[ETTOCTHO®
npeacTaBiIeHrue 00
obmux
3aKOHOMEPHOCTIX




JMCIMILINH CMEKXHBIX C XUMHUEH CMEXKHBIX C XUMHUEH
€CTECTBEHHOHAYYHBIX €CTEeCTBEHHOHAYYHBIX
JHCIUTLINH JUCIIUINIAH U cIiocodax
MX UCIOJb30BaHUA MIPU
peleHun
npodeccuoHabHBIX
3a7a4 B 00JIaCTH XUMHU
Y MaTepuaoBeICHUS
Bropoii aTan YMeTh: pemaTh TUIIOBBIE He ymeer YmMeeT pemaTs 3a1a4u
(YypoBeHB) yueOHbIe 3a]]a4H1 110 TOBBIIIIEHHON
OCHOBHBIM pa3jiesiam CI0KHOCTH U3 0a30BBIX
MaTeMaTHKU U KypCOB
€CTECTBEHHOHAYYHBIX €CTEeCTBEHHOHAYYHBIX
JHCITUTLINH JUCITUTLINH
Tperuii sTan Bnanerh: HaBLIKAMU He Bnaneer Bnaneer HaBBIKaMn

(ypoBeHb)

paboThI ¢ yueOHOM
JUTEPATYPOU, OCHOBHOU

TEPMUHOJIOTUEN 1
MOHATUNHBIM aIlapaTom

0a30BbIX
MaTeMaTUYECKUX U
€CTECTBEHHOHAYYHbIX
JTUCLMILIUH

KPUTHYECKOT O aHAJIN32
yuebHol nHpopMauuy,
YPOBEHbB BIIAJCHHUS
TEPMUHOJIOTHUEH U
MOHATUIHBIM aIllapaTom
MO3BOJISIET
(hopMyIHPOBATH BHIBOJIBI
Y y9acTBOBATh B
JTUCKYCCUU 10 Y4€OHBIM
BoIpocaM 0a30BBIX
MaTeMaTUYECKUX U
€CTECTBEHHOHAYUHBIX
JMCIUTUINH

Koa u ¢popmympoBka KOMIeTeHIIUU
[1K-3 Brnagenuem cucteMoii pyHAaMEHTaIbHBIX XUMHUYECKUX TTOHATHH.

I[nanupyembie Kpurepun ouneHnBaHus pe3yJibTaTOB
YpoBenb pe3yJbTaTbl 00y4eHus o0yueHust
0CBOEHHUSI (TIoKazaTenu TOCTHKCHUS
KOMIIeTeHIIUH 3a/IaHHOT'O YPOBHSI HE 3aYTE€HO 3a4TEHO
OCBOCHHS KOMIIETEHITUH)
IIepBbIii oTan 3HaTh: OCHOBHBIE 3TaIlbl U ®parMeHTapHbIC CdopmupoBanHbIe
(ypoBens) 3aKOHOMEPHOCTH MpecTaBIeHHs 00 CHUCTEMaTHYECKUE
dbopmupoBaHus OCHOBHBIX 3Tamax u MpeACTaBICHUs 00
(byHIaMEeHTaIbHbIX 3aKOHOMEPHOCTAX OCHOBHBIX 3Tamax u
XUMUYECKUX MOHITHHA dbopmupoBaHus 3aKOHOMEPHOCTAX
(byHIaMEeHTaIbHbIX (dopmupoBaHus
XHUMHYCCKUX (dbyHIaMeHTaIbHBIX
TTOHSITU I XUMHWYSCKUX TTOHITHH
Bropoii aTan YMeThb: IpUMEHSTh Ob6manaer CdopmupoBaHHOE yMEHUE
(ypoBeHb) OCHOBHBIEC (dbparmeHTapHOI MOJIb30BATHCSI OCHOBHBIMH
byHIaMeHTaIbHBIC CIIOCOOHOCTBIO byHIaMEeHTaIbHBIMU
XUMHYECKHU € TIOHSATHUS MIPUMEH €HUS XUMHYECKUMU TTOHATUSMU
OCHOBHBIX
byHIaMEeHTaIbHBIX
XHUMHYECKUX




MMOHATUN

Tperuii sTan
(ypoBeHb)

Bnanetb cucremoit
0a30BbIX
(dyHIaMeHTaIbHBIX
XHUMHYCCKUX TTOHSITHHA

®parMeHTapHoOe
MIpUMEHEHUE
OCHOBHBIX
(byHIaMEeHTaIbHbIX
XUMHUYECKUX
MOHATUIA

Ycenemnoe u
CHCTEMAaTHYEeCKOe
IIPUMEHEHNE
(byHIaMEeHTaIbHbIX
XAMHUYECKUX MTOHATUH

Koa u ¢popmympoBka KOMIeTeHIIUU
[TIK-4 CnocoGHOCTBIO MPUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI U 3aKOHOMEPHOCTH
pa3BUTHS XUMHUYECKOW HayKH MPHU aHAIU3€ MOJTYYEHHBIX PE3yJIbTaTOB.

YpoBeHb Kputepuu oniennBanusi pe3yJibTaToB 00ydeHHs
p [Tnanupyemblie pe3yIbTaThl PUTCPHH O1L Py A
OCBOEHHMSI
oOy4deHus HE 3aYTEHO 3a4TEHO
KOMIIETEHIMU
[TepBsIii 3Tan 3HaTh: OCHOBHBIE 3TAIbI He 3naer o6mmx Crnioco0eH K rpaMOTHOMY
(YpoBeHB) pa3BUTHS XUMUH; XUMHUYECKUX MOHITUI U | paclpeAesIeHUI0 BpEMEH!

HAYYHBIC JTOCTHK CHHSI
HanOoJee BBIIAIOIIMXCS
OTEYECTBCHHBIX U
3apyO0eKHBIX XUMHUKOB,

HX BKJIaJ B pa3BUTUC XUMUH.

HE yMeeT IPUMEHSATh
3aKOHBI K PEIICHUIO
HPOCTHIX 33724 10
XUMUH

U paCCTaHOBKE
MPUOPUTETOB B
BBITIOJTHEHUHU PaOOTHI.

Bropoii atan
(YpoBeHb)

VYMeTh: olieHuBaTh
XUMHYECKUE MOHATHS U
3aKOHBI B CIIOKHOM CHCTEME
BO33pPEHUN COBPEMEHHOMN
XUMUH

He crpemurcs
BBITIOJIHUTH paboTy
Ka4eCTBEHHO, HE
3¢ deKTHBHO
noxoupaet
HEO0OXOIUMbIE€ METO/IBI.

KonTtpomupyet daxropsl,
CIOCOOHBIE MOBIIUATH HA
BBITNIOJHAEMYIO paboTy,
MPH HEOOXOAUMOCTH
KOPPEKTUPYET CBOU
e CcTBUS.

Tperuit sTan
(ypoBeHb)

Braners: HaBBEIKAMH
00513aTEILHOTO
03HAKOMJICHMS C
MPEABICTOPUEH TOTO WU
MHOT'0 BOIIPOC
IIOCTaBJICHHOT'O B €T0
IIPAKTUYECKON HAyYHOH U
eJarornaecKon
eI TeIbHOCTH.

He cnocoben

3¢ deKTHBHO
UCI0JIb30BaTh CBOU
3HaHHUs B HAYYHOU

JeSITEIbHOCTH.

[TokazpiBaeT yBepeHHOE
BJIaJICHUE 3HAHUSIMU BO
MHOTHX HallpaBJICHUSIX
XMMHUYECKOr0 aHaJIN3a.

4.2. TunoBble KOHTPOJIbHBIE 33JaHUS I HHbI€ MAaTePHAJIbI, HEOOXOAUMBbIE [IJISl OLlEeHKHU
3HAHU, YMeHHIi, HABBIKOB U ONBITA IeSATEIbHOCTH, XapPAKTEPU3YIIIUX ITANBI
(opMupoBanusi KoMneTeHINI B Mpolecce 0CBOeHHs 00pa30BaTeIbHON MPOrpaMMBbl.
MeToanyeckne MaTepualibl, ONpeae/solue NPoUeAyPbl OlleHUBAHUS 3HAHUI, YMeHMI,
HABBIKOB U ONbITA AeTeJIbHOCTH, XaPAKTEePHU3YIOIIMX 3TaNbI ()OPMUPOBAHUS

KOMIIEeTeHIH i
Pesynbrarsl 00yuenus dopmMupyemasi KOMIeTeHIu (C Ouenounble
yKa3aHHeM KO0/ia) cpelcTBa

1-iiotan | 3Hate: MaremaTuueckuii ammapat, | OITK-3 CIIOCOOHOCTBIO | JTAOOPaTOPHBIE

HEOOXOMMMBIA  JUIi  PElleHUs | MCIOJb30BaTh OCHOBHBIE 3aKOHBI paboTEI;
3HaHUA | NIpOQECCHOHANBHBIX  337ad B | €CTECTBEHHOHAYYHBIX AUCLUIIINH B IPYIIIOBBIE H

obractu XUMHUH v | IPO(QECCHOHANBLHON NEATENBHOCTH | o JMBHLyalIbHbIE

MaTepUaIoBeIeHUs




3HaTh: OCHOBHBIE TEOPETUYECKHE TBOpPYECKUE
MOJIOKCHHUST CMEXHBIX C XUMHUEH 3a1aHHS;
€CTECTBEHHOHAYYHBIX JWCIUTUINH pedepars;
JIOKJIaJbl;
3HaTh:  OCHOBHBIE  JTalmbl U KOHTPOJIbHBIC
) IIK-3 ~ BnageHueM  cUCTEMOH padoThL;
3aKOHOMEPHOCTH  (popMHpOBaHUS ’
(yHIaMeHTaNbHBIX — XMMHYeckux | PYHIAMCHTaNBHBIX — XHMHYCCKAX KOJITTOKBHYM,
i . KOMILJIEKT
TTOHATHI TIOHSTHIA.
3HaTh: ocHOBHBIE 3Tanbl pa3Butus | [IK-4 cnocoOHOCTBIO NPUMEHSTH pasHOYpOBHCBBIX
XMMHH; OCHOBHBIE  €CTECTBEHHOHAYYHBIE 3ajad,
Hay4HbIE JIOCTHXKEHHsS HamOoJiee | 3aKOHBI " 3akoHoMepHocTH | KPYIJIBIM CTOJI,
BBIJJAIONINXCS  OTEYECTBEHHBIX W | PAa3BUTHS XUMHYECKOH HAYKH TIpH TECT
33py6e)KHBIX XUMHKOB, AHAJIM3C MOJYUYCHHBIX PE3YJILTATOB
UX BKJIAJ B Pa3BUTHE XUMHUHU. TIOJTyYSHHBIX PE3yJIbTaTOB
2-iioTan | YMers: pemaTh TMoBble ydyeOHble | OITK-3 CIIOCOOHOCTBIO | JTaOOpaTOpHBIE
3a7a4d 10 OCHOBHBIM pas/iellaM | HCIIOJb30BaTh OCHOBHBIC 3aKOHBI paboTEL;
YMeHus | MaTeMaTuku U | €CTECTBEHHOHAYYHBIX TMCIUILIMH B IPYIIIOBHIC H
i}CTeCTBeHHOHay‘IHLIX JMCUMIUIMH | IPO(eCCHOHAIBHON NEATENBHOCTH | 1y JBAyaJIbHbIE
METh.  IPUMEHSATh  OCHOBHBIC "
P [1K-3 BJIAZICHUEM CUCTEMOU TBOPYECKHE
(byHIaMeHTaNbHBlE  XUMHYECKHE )
3a7aHus;
HOHSTHS (GyHIaMEHTABHBIX ~ XUMHYECKUX
y pedepats;
TIOHSITHH
v H?( 4 c JIOKJIaJbl;
METh. OLEHUBATh XHMHYECKUE -4 croCOOHOCTBIO TTPUMEHSTH
. M p KOHTPOJIbHBIE
MOHSTHS M 3aKOHBl B CJIOKHOW | OCHOBHBIE  €CTECTBEHHOHAy4YHBIC AGOTHL:
CHCTEME BO33PEHUI COBPEMEHHOH | 3aKOHBI u 3aKOHOMEPHOCTHU P ’
XUMHH Pa3BHUTHSI XUMHUYECKOH HAYKH TpPH KOJLTOKBUYM,;
aHaJIM3e TOJTYYEHHBIX Pe3yIbTaToB KOMILICKT
Pa3HOYPOBHEBBIX
3aj1ady;
KpYyTJIBIH CTOJ;
TECT
3-iiotan | Bnagers: HaBbikamm  paGotel ¢ | OINIK-3 CIIOCOOHOCTBIO | JTAOOPaTOPHBIE
y4eOHOIl JUTepaTypoil, OCHOBHOM | MCIOJB30BAaTh OCHOBHBIE 3aKOHBI paboTEHI;
B.]'Ia]leTL TEPMHUHOJIOTUEN W TMOHATHUHMHBIM | €CTCCTBCHHOHAYYHBIX NHUCHUIIINH B prHHOBBIe u
HaBBIKAM | amllapaToM 0a30BbIX | TPOQECCHOHATBHOMN NESITEIBHOCTH MHIUBUIYaIbHbIE
" MaTeMaTHYeCKUX u TBOpYECKHUE
€CTECTBEHHOHAYYHBIX JUCIUILIMH
= 3a71aHus;
Bnaners  cuctemoii  6a30BBIX o
I1K-3 BJIaJICHUEM CACTEMOM pedepaTsl;
(byHIaMEHTABHBIX ~ XUMHYECKUX ’
MTOHSITHIA (GyHIaMEHTABHBIX  XUMHYECKUX AOKJIaBbIL,
. KOHTPOJIbHBIE
TIOHSITHH 260
ThI;
Bnanets: HaBblkamu | [IK-4 crmocoOHOCThIO TPUMEHSTH P o
00513aTeIFHOTO  O3HAKOMJICHHSI C | OCHOBHBIE  €CTECTBEHHOHAYYHBIE KOJLTOKBHYM,
IpeLICTOPME TOr0 WM MHOIO | 3aKOHBI M 3aKOHOMEPHOCTH KOMILICKT
BONPOC TIOCTABJIICHHOTO B  €ro | pa3BUTUs XMUMHUYECKOH Hayku rpu | Pa3HOYPOBHCBBIX
MPaKTHYECKON HAay4YHOU U | QHAJIM3€E NOJIYYEHHBIX PE3YyJIbTATOB 3ajnay,
MeIarornieckKoil JesiTeNbHOCTH. MOJTYYEeHHBIX PE3yIbTaTOB KPYIJIbIA CTOJT;
TECT

Tempbl rpynnmoBbIX /WK HHAMBUAYAJBHBIX TBOPYECKUX 3aAHUNH/IIPOEKTOB

1. 3aKOHOMEpPHOCTH B T€OMETpUYECKON KOHGUrypauuu Moiekyin. JJIMHBI CBs3el M BaJCHTHBIC

YTJIbIL.




JIMnonbHBIE MOMEHT U U30MEPHS MOJIEKYIL.
DNEKTPOHHBIE CIIEKTPHI IBYXaTOMHBIX MOJIEKYII.
[Tonsipn3yeMocTb MOJIEKYJIBI.
CrnexTpasibHble 00JIACTH.
3aKOHOMEPHOCTH B YIilaX BHYTPEHHEr 0 BpallleHus, KOHPOPMEpBHI.
PaBHOBecHast reoMeTprUecKas KOH(QUTypaLus MOJICKYJIbI.
KounebaTenpHble CIEKTPhl KOMOMHAIIMOHHOT O PAaCCESHUSL.
DHepreTuuecKre COCTOSHUS ABYXaTOMHOM MOJIEKYJIBI.
. IonsipuzyeMocTb MOJIEKYJIbI.
. Cratuctuueckoe pacrnpeaeneHne MoJIeKyJI 0 SHEPreTUY€CKUM COCTOSHUSIM.
. OTrankuBaHue 3JIEKTPOHHBIX HIap.
. IHTEHCUBHOCTB 3JIEKTPOHHO-KOJIE0ATENbHBIX CIIEKTPOB, NpuHIMI Ppanka-KoHnoHa.
. Honspuzanust IUdIEKTPUKOB.
. PaBHOBecHas reomeTrpruyeckas KOH(OUTYpalus MOJIEKYJIbL.
. ITonsipHble 1 HeNnoJIIpHbIE MOJIEKYJIbL. JIUTIOIBHBIA MOMEHT U CHMMETPHS MOJIEKY L.
. KoopannaTs! aTOMOB (s11€p) MOJEKYJIbI.
. Ionspuzanus AUAIEKTPUKOB.
. AHrapMOHUYECKUH OCLMILIATOP.
. BHyTpeHHee BpaleHue B 1,2-1uxnopaTaHe.
. DNEKTPUYECKHUI JUIIOJIbHBIM MOMEHT B KJIACCUYECKON TEOPHUH.
. Cniektpockonus komOuHanuonHoro paccessHust (KP). KpanTosriii mogxoxn k KP.
. [onspu3anus Au3IeKTpUKa B IEpEMEHHOM 1oJjie. MonbHas pedpakuus.
. CuMMeTpust MOJIEKYII.
. BaumoneiictBue BpalieHui 1 KoJeOaHU.
. Knnaccuueckast monenb Monekysbl. OCHOBHbIE ITOHATHS.
. IByxaToMHasi MOJIEKYJIa KaK K€CTKUI pOTaTop.
. BpaiatenpHble crieKTpbl KOMOMHAIIMOHHOT'O PACCESIHUS JIMHEHHBIX MOJIEKYJI.
. DHEPreTUYECKNUEe COCTOSIHUSI IBYXaTOMHON MOJIEKYIIBI.
. 'apMOHMUYECKUI OCIMILIIATOP.
. MexbsepHble pacCTOSIHUS, BaJIGHTHBIE YIJIbl, YTJIbl BHYTPEHHET O BpaIlleHHU .
. KonebatenbHo-BpaniarenbHbie MEPeXobl B IBYXaTOMHON MOJIEKYJIE.
Kpurepuu ouenku (B 0ay1ax):
1 Gamt BeICTaBIISIETCS CTYICHTY, €CIM CTYACHT IMPAaBUIIBHO OTBETUJ HA TPHU KAPTOUKH U3
IISITH;
0 6ayu10B BBICTABIISETCS CTYJEHTY, €CIIU CTYJI€HT HEIIPAaBUIbHO OTBETUJI HA TPU KAPTOUKH U3
IISITH

HBOo~NoGakwDND

WWWRNNNRNONNNNNNNRPRPRRPRR R R R R
NFRPOOWOMNOUIRWNRFPRPOWOWOMNOUIDWNRO

JlabopaTopHBIX 3aHATHH 1O KYpCY
«CTpoeHue BemecTBa»

JlabopaTopHoe 3ansiTie 1. OCHOBBI KJIaCCHYECKOI TEOPHH XUMHY€ECKOT0 CTPOEHUSs

OCHOBHbBIE TIOJIOKEHUS KJIACCHYECKOW TEOPUH XHMHYECKOTrO CTpOeHHs. MoneKylspHble
MOJIEITN Pa3JIMYHOT0 YPOBHS B COBPEMEHHOM TEOPUU XUMHUYECKOTO CTPOCHUS.

Bennuunbl, onpenensionme reoMeTpuIeckylo KOHQHUTYpPAIlMI0 MOJEKYJIbl: MEXKbSIEpHbIC
paccTosiHUsI, BAJICHTHBIC YIJIbI, ABYI'PAaHHBIE M TOPCHOHHBIC YIJbl. BHyTpeHHee BpalleHHe.
Kondopmanun wmonekyn. PaBHoBecHble KOHUrypanmuu Mosekysl. CTpyKTypHass H30MEpHs.
Ontuyeckue n30Mephl.

JlaGopaTtopHoe 3ansaTHEe 2. CHUMMeETPHUS MOJIEKYJI

DJeMEeHTHI U OTepalliii CHMMETPHH SIePHON KOHPUTyparuyu MOJIeKyJIbl. ToYeuHbIe TPYIIITHI
cumMeTpun. [ToHATHE O TIpeICTaBICHUSX TPYIIT M XapakTepax MpeACTaBICHHM.



JlaGopaTopHoe 3ansiTHe 3. DIeKTPHYECKHE CBOHCTBA MOJIEKY.I

[locrossHHOE M TEpeMEHHOE BHEIIHEE JJIEKTpHYecKoe mosie. JIUMOoJbHBIE MOMEHT U
MOJSIPU3yEeMOCTh MOJIeKYJ. CBsI3b  3JIEKTPUUECKUX CBOMCTB MOJEKYJ C 3JIEKTPHUECKHUMHU
cBolicTBaMu BeulecTBa. MosibHas MoIspU3alus U MOJIbHas pedpakius.

JlabopaTopHoe 3ansiTue 4. DIeKTPOHHO-KO0/1€0aTeIbHO-BpPalIaTeJIbHbIe COCTOSTHUSA
MOJIEKY.JI.

CraTtucTryeckoe pacupeeneHne MOJIeKyJI [0 SHEPreTHYECKUM COCTOSHHUSM.

BpameHHe MOJIEKYJI KaK [eJIoro. Pazauaneie THITBI MOJICKYJISIPHBIX BOJTYKOB.

JlaGopaTropHoe 3ansaTHe 5. KosieOaTe/ibHbIC CIIEKTPbI MOJIEKY.JI.

Konebanus monexyi. IIpubnukenne rapMOHHYECKOI0 U aHTAPMOHHUUYECKOTO OCLUIIIATOpA.
B3aumogeiictBue BpameHuid u konebanuil. HopmasbHble KosieOaHMs, 4acTOTBl HOPMAaJIbHBIX
Kosie0aHMI ¥ YacTOThl OCHOBHBIX KOJIeOaTEIbHBIX TEPEXO0/I0B.

JlaGopaTopHoe 3ansiTHe 6. CIeKTPOCKONHUS KOMOUHALIMOHHOIO PAcCesIHUSA.

MuxkpoBonnossle, K- u KP- cnexrpel Monekyn, BeposaTHocTH mepexoioB M IpaBHia
oTOOpa IpHU NMEepexoaax MeXay pa3IMUYHbIMU KBAHTOBBIMU COCTOSHUSIMU MOJIEKYJ1. CBsA3b CIEKTPOB
MOJIEKYJ € HX cTpoeHueM. OrnpeneneHue CTPYKTYPHBIX XAapaKTEPUCTHK MOJEKYJI W3
CIIEKTPOCKOIUYECKUX JaHHBIX.

Kputepuu oneHkn 1a60paTopHbIX padoT

«5 GannoB»: 3agaHue 1o paboTe BBHITOIHEHO B MOJIHOM oObeMe. CTyleHT TOYHO OTBETUJI Ha
KOHTPOJIbHBIE BOIPOCH], CBOOOJHO OPHEHTHUPYETCS B IPEAJIOKEHHOM pELICHUH, MOXET €ro
MOIU(GULIHPOBATH MPH U3MEHEHHUH YCI0BHA 3a7aun. OTUET BHINOJIHEH aKKYPAaTHO U B COOTBETCTBUHU
C IPEBSBIIEMBIMU TPEOOBAHHUSIMU.

«4 OGanmay: 3anaHue Mo pabOTe BBHINOJIHEHO B TOJHOM oObeme. CTyaeHT OTBETHUNI Ha
TEOpeTUYECKHE BOMPOCHI, UCTIBIThIBasE HeOombIINe 3aTpyaHeHus. KauectBo odopmiieHust otyeTta K
paboTe He MOJIHOCTBIO COOTBETCTBYET TPEOOBAHUSM.

«3 Oamma»: CTyIEHT NpaBUIBHO BBHIMOJHWI 3anaHue K pabore. CocTtaBui OT4ET B
YCTAHOBJIEHHOM (opme, NpencTaBui pellieHus OOJBbIIMHCTBA 3aJaHUM, MPEIyCMOTPEHHBIX B
padote. CTYAEHT HE MOXKET MOJHOCTHIO O0OBSCHUTD MOJTYYEHHbIE PE3YIIbTATHI.

«2 6amma»: CTyIeHT HenpaBWIbHO BBITOTHII OT 70% mo 50% 3agaHuii pabOThl U HE MOXET
OOBACHUTD 1OJIy4YEHHbIE PE3yJIbTaT.

«1 6amm»: CTyAeHT HENpaBUIbHO BBINOMHMI cBbille 70% 3amaHuil paboThl U HE MOXET
OOBSICHUTD [TOJIy4EHHBIE PE3YJIbTaT.

«0 6amnoB» CTyneHT He BBITOJHHIII BCE 3aJaHUsI paObOTHl U HE MOXKET OOBSICHUTH MOJTyYEHHBIE
pe3yJsbTaT

KoMmiiekT TecToB
1. VkaxwuTe BEpHOE HEPaBEHCTBO:
A) "Ee >> E, >> E; B) Ee>Ey>E;
B) Ev >> E. >> E; r) Ee<E,>>E;
2. YKaxuTe NpaBWIbHYI (OpPMYIly, HCIOJIB3YEMYI Il pacuera IIOJHOW DSHEPruu B
KBAHTOBON MEXaHHUKE

A) "E=Ee+Ev+E; B)E=E/+E;
B)E:Ee +Ev F)E:Ee‘l'EV_EJ
3. BriGepuTe npaBUIBHBINA OTBET:

A) "Ee = 10° +108 Ix/Momnb B) Eec = 108 +107 JIx/Monb
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B) Ee = 10* +10° I>x/Monb r) Ee = 10° +10° kx/Ix/Monb
Bri6epute BepHOE HEPaBEHCTBO:

A) *O)e >> WeXe > 0 B) e < WeXe < 0
B) we << weXe > 0 r) We >> ®eXe <0

VYKaxuTe NpaBUJIbHOE 3HAYEHUE DHEPIUU IPHU MEPEXOAE IABYXATOMHOM MOJIEKYJBI MEXIY
pa3pelnieHHbIMU MpaBUIIAME 0TOOpa KoJieOaTeIbHBIMU YPOBHIMHU:

A) "Ey = 10* /Mo B) Ev = 10° JIxx/Momb
B) Ev = 103 JIx/Momn r) Ev = 10? Ix/mMomb

YKaXUTE MPaBUIbHOEC 3HAUYCHUE SHEPTUM MPH MEPEX0Je TIBYXaTOMHOW MOJICKYJIBI MEKIY
pa3pelieHHbIMU TPaBUJIaMU 0TOOpa BpalllaTeIbHBIMUA YPOBHSIMU:

A) "E; ~ 10% JIx/Momnb B) E; = 10? xkan/monb
B) E; ~ 10% xJI:x/Mo1b r) E; = 102 kan/momb
Br1bepute npaBuibHbII OTBET:

A) © Kaxa0e JJIEKTPOHHOE COCTOSHUE JBYXaTOMHOM MOJIEKYJIBI MMEET CBOM Habop
CXOAIUXCS K0JIeOAaTEIbHBIX U PACXOAAIIMXCS BPALATEIbHBIX COCTOSIHUIN;

b) kaxmoe 5JIeKTpOHHOE CTpPOEHHE J[IBYXaTOMHOM MOJEKYJbl HMeeT CBOM Habop
pacxoasIuxcs KoyuieOaTeIbHbIX U BPallaTeIbHbIX COCTOSTHUM;

B) kaxmoe SJEKTPOHHOE COCTOSHHE JIBYXaTOMHOM MOJIEKYJIbl MMEET CBOM HaOop
CXOAAIIUXCS KoJIeOaTebHBIX U BpalllaTeIbHBIX COCTOSIHHIA,

[') kaxxmoe SJEKTPOHHOE COCTOSHHE JIByXaTOMHOM MOJICKYJIBI WMEET CBOW HaOop
pacxoasiuxcs KojaeOaTeabHbIX U CXOASIINXCS BpalaTeIbHbIX COCTOSHUM

Bribepute BepHOE COOTHOIIEHUE /IJISl pacyeTa YaCTOThI KOJIeOaHUN ABYXaTOMHON MOJIEKYJIbI

2

Y%
1
A) v‘=x B) v =2n\
" c A
B)"vi=_ Nv==
) vi=s )vi=o

9. BBI6epI/ITe BCPHOC COOTHOHICHUE IJIs IEpeCcucTa MCEXKAY BOJHOBOIO 4YMUCIa V B YaCTOTY

Kosie0aHuil v’ A1 ABYXaTOMHOM MOJIEKYJIbI
\Y%

A)* v =cv B) vi=—

C

B) v =C Nv ="
% 271

10. YkaxuTe npaBuiIbHYIO (HOpPMYITY 7Sl pacuera TepMa JByXaTOMHON MOJIEKYIIbI:

A)*szE B) ezi
hc hch
A E

11



11.

12.

13.

14.

15.

16.

17.

VYkaxuTe NpaBWIbHYI0 (OpMYITy JJIsl pacdeTa MOMEHTAa MHEPLUHU JABYXaTOMHON MOJIEKYJIbI
AB

MOJIeKyIApHAd Macca,, ® MONIEKY/IpHad Macca,

A) I =
0
MOJICKYJISIpHAsT Macca , + MOJICKYJSIPHAsT Macca
* MOJIE Hasl Macca , ® MOJICKYJIsIpHAadA Macca
B)* | = MOTCOIP A P B olaeM. el
MOJICKYJISIpHAsT Macca , + MOJICKYJSIpHAsi Macca ,
B) | MOJICKYIAPHast MACCA , + MONIEKYIAPHAT MacCa, | 2
= [ ]
MOJICKYJISIPHAsT Macca , * MOJICKY/ISIPHAs Macca g
MOJICKYJIIpHasa Macca , + MOJICKYJIIpHas Macca
r) | = MOTEOTP A P B elaeM. eI’

MOJIEKYIISIpHAsi Macca , ® MOJIEKYJIIpDHAsi Macca
Bribepute mpaBmibHyI0 (GopMyy IJs pacuera pa3pelieHHBIX YpOBHEH BpallaTeabHON
SHEPruM IBYXaTOMHON MOJIEKYJIbI

2
* h
A" E, = <JU+1 B) E,=—<J(U+1
) J 7'[2| ( ) ) J 87'[:2| ( )
h? h?
b) E, = <JUJ+1 INE,= *BJ(J+1
) J 8TC| ( ) ) J 8TCZ| ( )
VYkaxuTe npaBuibHYI0 (OpMYITy ISl pacuera BpallaTeabHON MOCTOSHHOM:
* h h
A) " B=—— By B=—
) 8n’lc ) 8l
h? h?
b) B=—— I B=
) 8r’lc ) 8r’l

VkaxuTre TmpaBwIo OTOOpa s pa3pelIeHHBIX IMEPEXOJ0B MEXIy COCCIHUMHU
BpallaTeIbHBIMU YPOBHSMHU JIBYXaTOMHOW MOJICKYJIBI B TPUOJIMKEHUH )KECTKOTO POTaTOpA:

A" Al=+1 B) AJ=0, +1, +2
B) AJ=0, +1 ) Al =+2

Bribepute mnpaBunbHyo (GopMyily AJs pacdyera BpallaTelbHbIX TEPMOB JBYXaTOMHOMU
MOJIEKYJIbI B TPUOIMKEHUH HEXKECTKOr0 poTaTopa

A)* e=B+JJ+1)-DI’(+1)? B) £=B+(J+1) - DJ?
B) e=B+J> - DI(J+1) ) e=B+JJ+1)-D{J+1)°
YKaxuTe NpaBUIbHYIO (hOPMYITY JIJIS pacuera SHEPruu rapMOHHYECKOr0 OCIHILISITOpa:
A)*Ezloko(r—re)2 B)E:E—ko(r—re)
2 2
b) E=ke./(r—r,) F)E:;-k-(r—re)g’2

VYkaxuTe npaBuiio 0TOOpa AJi ABYXaTOMHOM MOJIEKYJIbI B MPUOJIMKEHUH FapMOHUYECKOT 0
OCLUJUIATOPA:
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A Av=+1 B) Av =41, 42

b) Av=0, £1 I Av=41 +2, £3
18. YkaxuTe npaBuibHyI0 (HOpMYITy IJIs pacuera 4acTOThl KoJeOaHUi ABYXaTOMHON MOJIEKYIIbI

* 1 |k
A) Oon = i 5 B) O = 510 /7

2n\[p 2hc '\ n

1 |k 1 |k

B) Own = 4 4| 1—‘) Oy = 2 -

2mc | pn 2h“c\p

19. Vkaxute mpaBuibHYI0 (GOpMyny AN pacueTra HYJIEBOI'O ypOBHS SHEPTrUU JBYXaTOMHOMU
MOJIEKYJIbI B TPUOIMKEHUH aHTAPMOHUYECKOT 0 OCIUJIISTOpA:

A)* EO = ;h(’oxon B) EO = hC(OKon

B) E, = ;hwmc I E,=h’co_,

20. Ykaxute TpaBWIbHYIO (OpPMYIy sl pacdeTa SHEPruu ABYXaTOMHOM MOJIEKYJIBl B
NpUOIMKEHUN aHTAPMOHUYECKOT0 OCLIMILISTOpa:

A" Ezme(v+;)—mexe(v+;)2 B) Ezcoe(v+;)—(oexe(v+;)

b) E:coe(v+;)+a)exe(v+;)2 I E:(x)e(v+;)2 —mexe(v+;)

21. Ykaxkute mnpaBWiIbHYI0 GopMyly sl pacuera KoseOaTelbHO-BpalllaTeIbHOIO TepMa
I[ByXﬂTOMHOﬁ MOJICKYJIBI B HpI/I6J'II/I)KeHI/II/I HCXCECTKOro poratopa M TapMOHHUYECKOIO
OCLIMJIIATOPA!

A)" e, =B<JJ+1)-DI*(I+1)° +we(v+;)—mexe(v+;)2
2 1 1.,

B) &,,=B¢J (J+1)—D(J+l)+we(v+§)—mexe(v+5)

B) SJ,V:B.JZ(J+1)_DJ2(‘]+1)2—me(v+;)_wexe(v+;)2

) £, = B30+ -DI @+ D7 4, (v + D)+, (v D’

22. YKkaxxuTe MpaBWIOo OTOOpa i MEpexol0B JABYXAaTOMHOH MOJEKYJbl MEXAY pPa3HBIMU
KonebaTeNbHO-BpallaTeIbHbIMU COCTOSTHUSIMHU:

A" Av=11 +2, 43, Al=+1 B) Av=+1, +2, AJ=0, +1
B) Av=0, +1, AJ=+1 T) Av=0, +1, +2, 3, Al=+1, +2

23. YkaxuTe NpaBWiIbHYI0 (opMyny s pacdera TepMoB s R-BeTBeil kosebaTeinbHO-
BpaIaTEeIbHOT O CIIEKTPa:

A) g, =v,+2BJ"+1), J"=0,1, 2 B) g,, =v,+2BJ"(J +1), J"=0, 1, 2
B) ¢, =v,—2BJ"+1), J"=0,1 2 T)g,, =v,+2BJ"+1? J'=0, 1, 2
24. YxaxkuTe mnpaBuibHYyl0 (opMyidy Ans pacdeTa TepMoB sl P-BeTBell KkosebaTelbHO-
BPAIIATEIbHOr O CHEKTpA:
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25.

26.

27.

28.

29.

30.

A) gy, =vo+2B(J"+1), 37=0,1, 2  B)g,, =v,+2BI(J"+1), J"=0, 1, 2
B)" &, =v,—2B('+1), I'=0,1, 2 TD)g,, =v,+2BJ'+1)? J'=0,1 2

VYkaxuTe npaBuibHYI0 (OpMYITy JJIsl pacuera B3auMOIeHCTBUN BpallleH!il 1 KoJieOaHui:
A)" B, :Be—oc(v+§) B) B, :BeJ(J+1)—oc(v+§)
1 o 2
b) B, :Be+a(v+5) I Bv:Be_E(V‘i'l)

YkaxuTe MmpaBuiIo OoTOOpa IJsl BpallaTelbHBIX CIIEKTPOB KOMOWHAIIMOHHOTO PAaCCESHUS
JIBYXaTOMHOH MOJIEKYJIbIL:

A) AJ=0, £1 B) Al =0, +1, +2

B)* AJ=0, £2 N Al=41 +2
VYkaxuTe npaBuibHYI0 (OpMyIy AJi pacueTa BOJHOBBIX YHMCEN BPAILATEIbHOIO CHEKTpa
JBYXaTOMHBIX MOJIEKYJI IIPU CTOKCOBOM M3JIy4EHUU:

A) v=v,_+B(4J+6) B) v=v__+2BJ(J+1)
B)* v=v,,—B(4J+6) N v=v,.—2BJ(J+])

B030

Vkaxkute npaBUIbHYIO (HOpMyIly A pacdera BOJHOBBIX YMCEN KOJIEOATEIBHOIO CIEKTpa
JIByXaTOMHBIX MOJIEKYJI IPH aHTUCTOKCOBOM U3IyYEHUHU:

" 1
A" v=v, .+, B) v:vm6+coe(v+§)

b) v=v O

B030

1
e r) V:V5036_(De(v+§)

VYkaxkuTe npaBuIbHY0 (HOpMyYITy IS pacuera MOJHOW YHEPTUH JIBYXaTOMHOM MOJICKYJIbI:
. 1 1, 1,
A" e . =€, +we(v+5)—coexe(v+5) B) €00 = € +(oe(v+§)
1., 1.,
E) 8rlonH :8311 +(De(v+§) l—‘) 8r{onH 28Bpauu +0‘)eXe(V+E)

Vkakute TpaBUIbHYIO  (GOpPMYITy JUIL  pacdyera  pAJIEeBCKOM  JIMHMH  CIEKTpa
KOMOMHAIIMOHHOTO PaCCESTHUS JIBYXaTOMHON MOJIEKYJIbI:

A" v=v,_ . B) v=v, ,to,

B) v=v,.,s — O, ) v=v,,—B(4J+6)

Kpurtepun u MeToAnKa OlleHUBAHUS Pe3yJIbTATOB TECTHPOBAHUS:
Onun TectoBbIi Bonpoc (30 BOIpocoB).
- 1 GaJut BBICTABJISICTCS CTYICHTY, €CJIM OTBET MPABUJIbHBIIA;

- 0 GanyoB BBICTABISIETCS CTYACHTY, €CIIM OTBET HEMPAaBHIbHBIN.

IIpumep KOHTPOIBbHOH PadOTHI
1) BoJIHOBBIE YMCIa MEPBBIX TPEX JHMHHMN BPAIATENLHOIO CIEKTPa IIOTJIOMIEHUS
moexyssl H®Cl paBasr 20,88; 41,74 u 62,58 cmt. Onpenenure BpalaTeabHy0
HOCTOSHHYIO Bo, MOMeHT wuHepuuu lo M MEKBAIEPHOE pPACCTOSHHE [ C
TOYHOCTBIO 10 TPEX 3HAYAIMX HUPP.
2) XapaKkTepucTHUecKas dYacToTa MOJHOCHMMETPUYHOTO KoneOaHus JBOMHOM
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CBA3M B ajkeHax cocTaBisieT 1620 cm™. Ilpu kakoil niuHe BOJHBI (B HM) OHA
Oynet mposiBnaTtees B KP-cekTpe, eciu B KauecTBE MCTOYHUKA BO30YKIECHUS
nosib30BaThcA JimHuen 488,0 HM aproHoBoro jasepa?
- Kpurepun u MeTo1MKa OLleHMBAHNS Pe3yJIbTATOB KOHTPOJIbHBIX PadoT
- «3aYTEHO)» BBICTABIISIETCS CTYAEHTY, €CJIM paboTa BINOJHEHA KaKk MUHUMYM Ha 70% u
W3TI0KEHa TPAMOTHBIM SI3BIKOM B OIPEIEIIEHHON JIOTMYECKOH 1MOCIIeq0BaTeIbHOCTH C TOYHBIM
HCIOJIb30BAaHUEM CHELHUATU3UPOBAHHON TEPMUHOJIOTHH; TOKA3aHO YBEPEHHOE BIIaJICHUE
HOpPMaTUBHON 0a30ii;
«HE 3a4TEHO» BBICTABJISIETCS CTYJIEHTY, €CJIi paboTa BINOJHEHa MeHee, yeM Ha 70% Ui B MOJTHOM
00beMe, HO UMEET OJIUH U3 HEIOCTATKOB:
- B paboTe MOMmyIeHbl OIMOKY TPU BBIBOJIE OCHOBHBIX ()OPMYIT;
- HET ONpe/esIeHHO JIOTHYeCcKOl MOClIe0BaTeIbHOCTH, HETOUHO HCIOJIb3yeTCs
CreraIn3upoBaHHas TEPMUHOJIOT S,
- OTCYTCTBYET o0liee MOHUMaHe BOIpoca,
- CTyZIEHT BOOOIIIE HE MPHUCTYMAJI K BHINOIHEHUIO KOHTPOJIbHON PabOTHI.

Konnokeuym Ne 1 o teme «CummeTpusp»

Paznenr Cummetpus monekys. TodedHsle rpynnbsl CHMMETPUN

CyTb KOJUIOKBMYMa 3aKJIF0YAE€TCsl B OMPEIEIEHUN JIEMEHTOB CUMMETPUHU ISl 5 MOJIEKY I,
yKa3aHHBIX penoaasarenaeM. Heobxoaumo ykas3ate ToueuHyro rpyminy cumMerpuu no llendnucy
JUTSE MOJIEKYJT U3 TaOymbl 1.

Kpurepun oneHku pe3yabTaToB KOJLIOKBUYMA Ne 1 (B 0aynax):

- 10 6an10B BBICTABIISIETCS CTYEHTY, €CJIM CTYJEHT MPaBUJIbHO OINpEIENsieT BCEe 3JIEMEHThI
CUMMETPHH JUIS MSITH YKA3aHHBIX MOJIEKYI U 6€30IMO0YHO yCTaHABIUBAET JJISl HUX TPYIIY
CUMMETPUH;

- 8-9 0aIoB BHICTABJISETCS CTYACHTY, €CIIM CTYACHT NPaBMWIIbHO 1) ompenesnseT BCe 3JEMEHTHI
CUMMETPHH IS YEThIpEX YKa3aHHbBIX MOJIEKYN U 6€30IMO0YHO YCTaHABIUBAET JIJISl HUX TPYIITY
CUMMETPHH; 2) T0MYCKAaEeT MEJIKHE OIINOKH MPH YCTaHOBJIEHUU TPYIITBI CHMMETPHUH, HO 3JI€MEHTHI
CUMMETpPUH OmpezenseT 6e30mmbouHo.

- 6-7 GayIOB BBICTABJISAETCS CTYACHTY, €CIIH CTYACHT |) MpaBUIIbHO OMpeNessieT BCE IJIEMEHTHI
CUMMETPHH ISl TPEX YKa3aHHBIX MOJIEKYIN U 0€30IMO0YHO yCTaHABIMBACT AJIsl HUX TPYIITY
CUMMETPHH; 2) T0IyCKAET 3HAUNTENIbHBI OIMOKU IIPH YCTAaHOBJIEHUH I'PYIITbl CAMMETPUH,
3JIEMEHTBI CUMMETPUH OlpeesieT ¢ omubkaMu a1 Beex 20% Mouekyr;

- 4-5 GaJna BBICTABIISIETCS CTYIEHTY, €CIIM CTYJEHT 1) IpaBUIIbHO ONpeAesseT BCe JIeMEHThI
CUMMETPHH JUIS IBYX YKA3aHHBIX MOJIEKYJI U 0€301IMO0YHO YCTAaHABIMBAET AJISl HUX TPYIILY
CUMMETPHH; 2) 10IyCKAET 3HAUNTENIbHBI OLIMOKU IPH YCTAHOBJIEHUH IPYIIIBI CHMMETPUH,
3JIEMEHTBI CUMMETPUH OIpeziesisieT ¢ omubkaMu a1 Beex 50% monekyir;

- 2-3 GaJia BBICTABISIETCS CTY/ICHTY, €CIIH CTYAEHT 1) IpaBUIbHO ONPEAENsSeT BCE DIIEMEHTHI
CUMMETPHH JUIS IBYX YKA3aHHBIX MOJIEKYJI U 0€301IMO0UHO YCTaHABIMBACT Ul HUX IPYIILY
CUMMETPHH; 2) 10IyCKAET 3HAYUTENIbHbI OIIMOKY IPU YCTAHOBJIEHUH IPYIIbl CHMMETPHUH,
3JIEMEHTBl CHMMETPHH OIpesiesaeT ¢ omudkamMu it Beex 80% Monekyr;

0 6a/sI0B BBICTABIISIETCS CTYJIEHTY, €CJIU . CTY/IEHT HE CIIOCOOEH OIpPEEIUTh 3J1EMEHTHl CUMMETPUU
XOTs1 ObI 111 OJJTHOM MOJIEKYJIBl 1 COOTBETCTBEHHO HE CIOCOOEH YCTaHABUTH IPYIIy CUMMETPHUH.

KosnokBuyM 1o BceM TeMaM JHCUMILIMHBI.
Bompocs! k KOJIIOKBUYMY .
1. 3aKoHOMEpHOCTH B T€OMETPUUYECKON KOHPUrypaluu MosieKy1. JITMHbI CBA3el U BaJICHTHbIE

YTJIBI.

2. JlumosipHBIA MOMEHT U H30MEPHUS MOJIEKYII.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

DJEeKTPOHHBIE CIIEKTPHI IBYXaTOMHBIX MOJIEKYII.

[Monsipu3yeMocTb MOJIEKYJIBI.

CriexTpasbHble 00J1aCTH.

3aKOHOMEPHOCTH B yIiiaxX BHYTPEHHEr o BpalleHusl, KOH()OpMepHI.
PaBHOBecHas reoMeTpuUecKas KOH(GUTypaus MOJIEKYJIbI.

KonebartenbHble CIEKTpbl KOMOWHAITMOHHOT'O PACCESIHUS.

DHepreTuyecKre COCTOSTHUS IBYXaTOMHOU MOJIEKYJIBI.

ITonsipu3yeMocTb MOJIEKYJIBL.

CraTucTuueckoe pacupeeleHne MOJIEKyJI 10 SHEPreTHYECKUM COCTOSHUSM.

OTTaJIKuBaHue OJICKTPOHHBIX I1ap.

MNHTEeHCUBHOCTD 3J'IeKTp0HHO-KOJ'ICGaTeJ'II)HBIX CIICKTPOB, IPUHIIUII CDpaHKa'KOHIIOHa.

[onsipuzanus AMAIEKTPUKOB.

PaBHOBecHas reoMeTpruecKasi KOH(PUrypaust MOJIEKYJIbI.

[TossipHbIE ¥ HENOJIIPHBIE MOJIEKYJIbL. JIMIIOIBHBII MOMEHT U CHMMETPHSI MOJIEKY L.
Koopannatsl aToMOB (si71€p) MOJIEKYJIBI.

ITonsipu3zanus IU3IEKTPUKOB.

AHTrapMOHHYECKHI OCLUJIUIATOP.

Bnyrpennee Bpamenue B 1,2 -nuxnopsTaHe.

DNEeKTPUYECKUN AUTOIbHBIA MOMEHT B KJIACCHYECKOH TEOpHUH.

Crnextpockomnus kombunannonHoro paccesaus (KP). KBanrossiit mogxon k KP.
[Tonspusanus quaeKTpUKa B IEpeMEHHOM 1moJie. MonbHas pedpakius.
CummeTpust MOJIEKyI.

B3aumMopeiicTBue BparieHuil 1 KoieOaHuH.

Knaccuueckast monens Mosiekyibl. OCHOBHBIE TTOHSITHS.

DHepreTuyecKkue COCTOSTHUS IBYXaTOMHON MOJIEKYJIBI.

CraTtucTuyeckoe pacupeeneHne MoJIeKyJI 10 SHEPreTHYECKUM COCTOSHUSM.
CriexTpasbHble 00J1aCTH.

JIByxaToMHas1 MOJIEKYJIa KaK dKECTKHU poTaTop.

Hexectkuii poratop.

I'apMoHMYECKUA OCIIMIIISATOP.

AHTrapMOHUYECKUIM OCLHUIUIATOP.

KonebaTenbHo-BpalaTenbHble EPEXO/Ibl B IBYXaTOMHON MOJIEKYJIE.
BsaumogeiicTBue BpamieHuid U KoineOaHui.

KBaHTOBBII 1OAX0/] K KOMOMHAIIMOHHOMY PACCEsSHUIO.

BpamartenpHbie CIeKTphl KOMOWHAITMOHHOTO PACCESTHUS TMHEHHBIX MOJIEKYIL.
KonebaTenbHbie crieKTpbl KOMOMHAIIHOHHOT'O PACCESTHHSL.

HHTEeHCUBHOCTH 2JIEKTPOHHO-KOJIE0ATENBHBIX CIIEKTPOB: mpuHIun Ppanka-KoHaoHa.

Kputepuu orieHku pe3ysibTaToOB UTOrOBOr0 KOJIJIOKBUYMa (B Oasiax):
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0 6ayu10B BBICTABIISETCA CTYICHTY, €CIIU CTYJIEHT He UMEET IPeCTaBIeHUs 00 00CyXJaeMOM
paszesne AUCLUIUINHBL

- 3 6aJuta BbICTaBIISIETCS CTYJIEHTY, €CIIM CTYJIEHT UMeeT (hparMeHTapHble IPEACTaBICHUs 00
00CyX1aeMOM pa3zielie U CLIUIINHBI,

- 5 6aJIII0B BBICTABIISAIECTCS CTYEHTY, €CIM CTYACHT UMEET HEMOJIHbIE IPEeICTaBIECHHs 00
00CyX1aeMOM pa3ziesie 11 CLUILTHEI;

- 8 6aJI0B BBICTABIIAETCS CTYJEHTY, €CIM CTYACHT UMeeT c(hOPMHUPOBAHHBIE, HO COAEPIKAIIME
CyIIECTBEHHBIE TPOOEIIbI MPEACTABICHUS 00 00CYKIaeMOM pasfiesie TU CLUIIINHEI,

- 10 6ans10B BBICTABIISIETCS CTYEHTY, €CIIU CTYJEHT UMEET c(popMUPOBAHHBIE CUCTEMAaTHYECKUE
Ipe/iCTaBICHUs 00 00CyXaeMOM pa3zielie TUCIUIIIUHBIL.

IlepeyeHb IMCKYCCMOHHBIX Te€M JJIs1 KPYIJIOr0 CT0JIa
(nucKyccHuu, MOJIEMUKH, IUCITYyTa, 1€0aTOB)
o aucuuiinae Cmpoenue gewecmea

1. Jlng yero HEOOXOAMMO XUMUKY YMETh ONPENEIATh 3JEMEHThl CHMMETPUU U
yCTaHABJIMBATh TPYIITY CHMMETPHUU ISl Pa3HBIX MOJIEKYJI.
2. Kakwue cyiiecTByl0T HETIOCTaTKU U IpeumMyliecTBa y cuMBosivku [endmauca?

Kpurepun onienku (B 6amiax):

- 0 6aJUTOB BBICTABIISICTCS CTYNIEHTY, €CJIH . CTYICHT HEe HMEET IPECTaBICHHS 00 00CYXK1aeMOM
BOIIpOCE;

- 1 GaJy1 BBICTABIISIETCS CTYJIEHTY, €CIIU CTYJIEHT UMeeT (parMeHTapHbIE TPeICTaBIeHUs 00
00Cy’KJ1aeMOM BOITPOCE;

- 2 Ganna BBICTABIISIETCS CTYACHTY, €CIIM CTYICHT UMEET HEeMOIHbIE MTPEACTaBICHUS 00
00Cy»X)IaeMOM BOITPOCE;

- 3 G6aJuta BBICTaBIISIETCS CTYJIEHTY, €CIIM CTYACHT UMeeT c(hOpMUPOBAHHBIE, HO COIep)KaIIHe
CYILIECTBEHHbIE TPOOEIIBI TPEACTABICHHS 00 00CYK/1aeMOM BOITPOCE;

- 4 GaJuta BBICTABIISIETCS CTYIICHTY, €CJIM CTYACHT UMeeT chOpMHUPOBAHHBIE, HO COICPIKAIIEC
OTZAENbHBIE TPOOEIbl PeACcTaBIeHUs 00 00CyKaaeMoM BOIIPOCE;

- 5 6aJIoB BBICTABISIETCS CTYACHTY, €CIIU CTYAEHT uMeeT chOpPMUPOBAHHBIE CHCTEMAaTHUECKHE
npeacTaBieHus 00 o0cyk1aeMoM BOIpoce.

I'pynnoBbie TBOpUeckue 3axaHusl (MIPOEKTHI):

1. Crynentsl pazbuBatoTcs Ha napsl. Kaxaplil u3 Hux cocrasiseT 1o 10 Bonpocos 1o
COOTBETCTBYIOLIEH TeMe 3aHATHA. 3aTeM CTYJEHTbI, COCTOSIIME B OJHOM Iape 00MEHUBAIOTCS
KapTO4YKaMH C BOIIPOCAMH U Ka)KJplii 0TBedaeT Ha Bce 10 BOPOCOB CBOEro HallapHHUKA.
HanapHuKM BBICTaBIIAIOT APYT APYTy OLIEHKH 110 IPEIOKEHHON HUXKE 1IKaJIe.

NuauBuayaiabHble TBOPYECKHE 3a1aHUs (IPOEKTHI):

1 Kaxxapiit u3 cryneHToB opopmirsiet mo 10 kapTouek Mo COOTBETCTBYIOIICH TeMe 3aHSATHS,
MIPU 3TOM Kak/1asl KapTOuKa ¢ OJIHOM CTOPOHBI COAEPKHUT MO OJHOMY OINpeeTeHUI0 (MOJeKyna —
3TO COBOKYITHOCTh CBSI3aHHBIX aTOMOB...) uIU ¢opmyne u T.4.. C Apyroil CTOPOHBI KapTOUKH (C
00paTHOIf) yKa3bIBaeTCsl Ha3BaHHME HAMMCAHHON (opMyIbl, THO60 GopMyaHpyeTcs 3ajJaHue «aaiTe
OIpeNieJIeHHE MOHATHIO «MOJIEKYJIa», «aToM» U T.[.. 3aTeM CTYIEHThl M0 Ouepeau MOAXOIAT K
MIPENO/IaBaTeNo U OH CIy4yalHBIM 00Pa30M JOCTAET MO 5 KapTO4YeK U MPOCHUT JIMOO BOCIPOU3BECTU
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bopmyy, n300pakeHHYI0 Ha OOpaTHON CTOpOHE KapTouke, TuO0 cHopMyIHpoBaTh OMpeeleHH e
MOHATHUS, YKa3aHHOro Ha obopore kapThl. PopMyIHMpOBKa BOIpOca MpernojaBaTelisi 3aBUCUT OT
TOT'0, 4YTO YKa3aHO B KAPTOUYKE, COCTAaBJICHHON CTYJEHTOM.

Kaprouku, Ha KOTOpBIE CTYEHT J1aJl IPaBUJIbHBIM HUCUEPIBIBAIOLINI OTB €T, OTKJIAAbIBAIOTCS
B mpaByto cronky. COOTBETCTBEHHO, KapTOYKHM, Ha KOTOpbIE€ CTYIEHT JaJl HEYETKHE WU
HEINpaBUJIbHbIE OTBETHI, OTKJIAJBIBAIOTCS B JIEBYIO CTOIIKY.

Kputepuu onenku (B 6amax):

- 1 Gaut BBICTABIISIETCS CTYACHTY, €CIIH CTYJASHT NPAaBUIBHO OTBETHI Ha TPHU KAPTOUYKH U3 TISTH;
- 0 6aJUTOB BBICTABIISICTCS CTYJICHTY, €CJIM CTYACHT HEMTPABHIBLHO OTBETHII HA TPH KaPTOYKH M3
STH

KoMmiuiekT pa3HOYpPOBHEBBIX CUTYAIHOHHBIX 33124 (3aaHuil)
no auciuriiae CTpoeHue BeliecTBa

1 3aga4u penpoayKTHUBHOIO YPOBHS
3amaua (3amanue) 1. CKOJIBbKO BEPTHKAIBHBIX TUIOCKOCTEH cuMMeTprn B Mojiekye 1,3,5-

TpuxsuopOeH3o0a.
of

cl cl
3anava (3ananue) 2 CKOJIbKO BEPTUKAIbHBIX IJIOCKOCTEH cuMMeTpun B Mosiekyie CsHs.

3anaya (3amanue) 3. CKOJIBKO BePTUKAIBHBIX TUIOCKOCTEH cuMMeTpun B Mosekyne 1,3,4,6,8-
neHTadrop-1H-denanena:

2 3aga4u peKOHCTPYKTHBHOIO YPOBHS

3amaya (3amanue) 1. OmnpenenuTte, Kakue DSJIEMEHTHl CHUMMETPUU XapakTtepHsl s 1,3,5-
TpuxsopOen3ona? Ha ocCHOBaHMM HalJEHHBIX 3JEMEHTOB CHMMETPUM YCTAHOBUTE TIpPYIILY
CUMMETPHUH 3TOH MOJIEKYJIBI.

3amaua (3amanue) 2 Omnpenenurte, Kakue 3JIEMEHThl cUMMeTpuM XapaktepHbl s CsHs? Ha
OCHOBAHHUH HaWJIEHHBIX 3JIEMEHTOB CHMMETPUHU YCTAaHOBUTE IPYIITY CUMMETPUU ITON MOJIEKYJIbI.
3anava (3aganue) 3 Omnpenenure, Kakue JIEMEHThl CUMMETPUU XapakTepHbl 1ia? Ha ocHoBaHuu
HalICHHBIX 3JIEMEHTOB CHMMETPHUH YCTAHOBUTE TPYIIY CHMMETPHH 3TOW MOJIEKYJIBL.

3 3agaum TBOPYECKOI0 YPOBHS
3agava (3amanme) 1 IlpemnoxuTe BapuaHThI 3aMeElICHHs aTOMOB Bojopoaa B mousekyise 1,3,5-
TpUXJIOpPOEH301a /ISl TOHM)KEHUS €€ CUMMETPHH.

3anaya (3aganue) 2 [lpennoxkure BapuaHThl 3aMelieHUs aTOMOB Bojaopoaa B Mojekyie CsHs
JUIs TOHM>KeHUs ee cumMmeTtpuu 10 Cs.

3amaua (3amanume) 2 IlpemnoxuTe BapuaHThl 3aMENMICHHs] aTOMOB BOAOpPOAAa B MOJIEKYJe
1,3,4,6,8-neatadrop-1H-denanena nis nonmxenus ee cummerpuu 1o Cs.

Kputepuu ouenku (B 6amiax):
- 1 Oan BBICTaBIIAETCS CTYACHTY, €CIIH OH IIPABIIIBHO PEIIII OHY 3a/ady;
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- 0 6aJUTOB BLICTABIIAETCS CTYACHTY, €CJIM OH OOITYyCTUJI OILIMOKH IIpyu pCIICHUHU KOHerTHOﬁ 3aJa4H.

4.3.Peitmune-nian oucyuniunbl
PelTMHr—1U1aH TUCHUIIIIMHBI TPECTABIIEH B IPHIIOKEHUH 3.2.

[TepeBon omenkn u3 100-0aymipHOM B cHCTEMY 3aueT/HE3adyeT MPOU3BOIUTCS CIEAYHOIIUM
obpa3zom:

- 3auTeHo — oT 59 1o 110 6amioB (Bkirouast 10 moourpuTenbHbIX 0alioB);

- He 3auTeHo— ot 0 10 59 Oamios.

5. YuyeOHo-MeTOAMYeCKOe M MHOPMAIITHOHHOE 00ecredeHne TUCIUIITHHBI

5.1. IlepeyeHb OCHOBHOM ¥ 10IOJTHUTEILHOM Y4eOHOH JTUTEPATYPBbI, HEO0XO0IUMOM /I
OCBOCHMS TUCHHUIINHBI
OcHoBHasl IUTEpPaTypa:

1. Kawmpmmo, B.M. Crpoenne BemiectBa [DneKTpoHHBIA pecypc| : ydeOHOoe mocobue / B.M.

Kampimos, E.I'. Mupommnnkosa, B.II. TataypoB. — Dnexrpon. gan. — Cankr-IlerepOypr :
Jlawp, 2018. — 236 c¢. — JlocTyn K TEKCTYy DSJEKTPOHHOTO H3JaHUS BO3MOXKEH uepe3
DAEKTPOHHO-OMOIMOTEUHYIO CUCTEMY M37aTeNbCTBA "Jlanp":

https://e.lanbook.com/book/105983.

2. békkep, 0. Cnexrpockonus [DnektpoHHBIM pecypc]| : pykoBoactBo / FO. Bbékkep. —
OnektpoH. nan. — Mocksa : Texnocdepa, 2009. — 528 ¢. — JlocTyn K TEKCTY 3JIEKTPOHHOTO
U3JIaHUST BO3MOXKEH uepe3 OJIEKTPOHHO-OMOIMOTeuHyro cucteMy wu3gatenscrBa "JlaHp'":
https://e.lanbook.com/book/73013.

3. Kanmammnmukos, H.II. TlpakTukyM 1o pemieHHI0 3amad mo obmemy Kypcy ¢usuku. OCHOBBI
KBaHTOBOW (u3uku. CTpoeHHE BelecTBa. ATOMHas U saepHasi Gu3nka [DIEKTPOHHBIN pecypc|
: yueonoe nocooue / H.IT. Kamammaukos, H.M. Koxesuukos, T.B. Koteipno, I'.I'. Cniupus ;
nox pen. Kamamuukosa H. I1.. — Daexrpon. nan. — Cankrt-IlerepOypr : Jlans, 2014. — 240 c.
— JlocTynm K TEKCTy AJICKTPOHHOT'O HM3JaHUS BO3MOXKEH uepe3 DIJIECKTPOHHO-OMOIMOTEUHYIO
cucremy usaarenabcrea "Jlanp": https://e.lanbook.com/book/49468.

4. 3aiinymumH, P.A. IlpumeHeHHe CIEKTPOCKONMM B OPraHUYEeCKOM XHUMHM [DJIEKTPOHHBIN
pecypc]: yue0. mocobue / P.A. 3ainymmn, O.C. Kykounen, P.B. KynakoBa; AH Pb,
Otnenenue xumun. — Y da: I'naem, 2007. — DiekTpoH. Bepcus ned. myonaukanuu.— Jloctyn
K TEKCTy OJJIGKTPOHHOTO H3JIaHUs BO3MOXKEH uepe3 DIEKTPOHHO-OMOIMOTEYHYIO CHCTEMY
«JnexkTponHas Oubimoreka baml'V»: <URL:https://elib.bashedu.ru/dl/read/Zaynullin R.A.
Kukovinec O.C. Kunakova R.V.Primenenie spektroskopii v organicheskoy himii. —Ufa Gilem,
2007.pdf>.

5. KykoBunen, O.C. [lpumeHeHHE ONTHYECKUX METOJIOB JUIsl MJIEHTU(UKAIMM OPraHUYECKUX
coequHeHn [DnekTpoHHbIl pecypc]: yueb.mocodbue / O.C. KykoBunen; bamkupckuii
rocynapcTBeHHblil yHuBepcuter. — Yda: PUL[ baml'V, 2014. — DnexkTpoH. BepcHs Iied.
nyOmukanuu. — JlocTyn K TEKCTY JJIEKTPOHHOTO HM3JaHUS BO3MOXKEH dYepe3 DIEKTPOHHO-
ONOIMOTEUHYO CHCTEMY «DNeKTpOHHAS oubmoTeka baml'V»:
<URL:https://elib.bashedu.ru/dl/local/Kukovinec Primenenie opticheskih
metodov_up 2014.pdf>.

6. HomomaroB, M. ). HccrnenoBaHue »JIEKTPOHHBIX XapaKTEPUCTHK M CBOWCTB MOIEGKYNT U
HaHOYACTHIl [DIEKTPOHHBINA pecypc]: yuebd. mocodue At cTyd. pU3ndecKux crienuaibHoCTeH /
M. 1O. lonomaros, P. 3. baxtuszun, Jl. O. Ulynsakosckas; baml'y. — Yda: PUL bamul'V, 2014
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https://e.lanbook.com/book/105983
https://e.lanbook.com/book/73013
https://e.lanbook.com/book/49468
https://elib.bashedu.ru/dl/read/Zaynullin%20R.A.%20Kukovinec%20O.C.%20Kunakova%20R.V.Primenenie%20spektroskopii%20v%20organicheskoy%20himii.%20–Ufa%20Gilem,%202007.pdf
https://elib.bashedu.ru/dl/read/Zaynullin%20R.A.%20Kukovinec%20O.C.%20Kunakova%20R.V.Primenenie%20spektroskopii%20v%20organicheskoy%20himii.%20–Ufa%20Gilem,%202007.pdf
https://elib.bashedu.ru/dl/read/Zaynullin%20R.A.%20Kukovinec%20O.C.%20Kunakova%20R.V.Primenenie%20spektroskopii%20v%20organicheskoy%20himii.%20–Ufa%20Gilem,%202007.pdf
https://elib.bashedu.ru/dl/local/Kukovinec_Primenenie%20opticheskih%20metodov_up_2014.pdf
https://elib.bashedu.ru/dl/local/Kukovinec_Primenenie%20opticheskih%20metodov_up_2014.pdf

— 213 ¢. — DnexTpoH. Bepcus ned. myonaukanuu. — J{oCTyn K TeKCTY 3JIEKTPOHHOT O U3/IaHUs
BO3MOXKEH uepe3 DIIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY «DJeKTpoHHas OubmmoTteka baml V»:.
— <URL:https://elib.bashedu.ru/dl/read/DolomatovissElektrHaraktMolekNanoch.pdf>.

7. Kamman .., Mexmonekynspable  B3aumoneictBus.  Dusnueckas  MHTEpHpeTanus,
KOMITBIOTEPHBIC pacdeThl W MOJIEIbHBIC IMOTCHLIMANBI [DJIEKTPOHHBIH pecypc] : ydeOHOe
nocobue / Kamman N.I'. ; mon pea. H. ®@. CrenanoBa ; nep.c auri. 1. C. be3pykosa, U. T'.
PsOunkuHa.. — DnekTpoH. 1aH. — Mocksa : U3natenbctBo "JlabopaTopus 3Hanwmit", 2017. —
397 ¢. — JlocTtym K TEKCTy OJJEKTPOHHOIO W3JaHUs BO3MOXKEH uepe3 OJIEKTPOHHO-
oubmoTeunyro cuctemy m3narenbeta "Jlans": https://e.lanbook.com/book/94111.

8. Cummerpust [DneKTpOHHBIH pecypc]: MeToauueckas pa3paboTka mo aucuummHe «CTpoeHue
BEIIECTBA» ISl CTYJICHTOB XHMHUYECKOTO (PaKylbTeTa: METOMUYEeCKIe yKazanus / bamkupckuii

rOCYJapCTBEHHBIN yHHBEpcUTET, cocT. B.P. Xaiipymmnua; .M. XamuroB. — VYda: PUIL
baml'V, 2013. — DnekTpoH. Bepcus mned. mnybOiukanmuu. — JlocTynm BO3MOXEH uepes
DIEKTPOHHYIO OubIMoTEKY baml'V. —

<URL :https://elib.bashedu.ru/dl/read/Hairullina Hamitov sost Simmetrija mu 2013.pdf>.

JlonotHUTEILHAS JIUTEpaTypa:

9. [HonomaroB, M. FO. ®usnyeckne OCHOBbI HAHOAIEKTPOHHKHU [DIEKTPOHHBIM pecypc]: yuebd.
nocobue / M. 0. lonomatos; baml'yY. — Ya: PULL baml'Y, 2014. — DaexTpoH. Bepcus mey.
nyOmukanuu. — JlocTyn K TEKCTY AJIEKTPOHHOTO HM3JaHUs BO3MOXKEH dYepe3 DIEKTPOHHO-
OnOIMOTEYHYIO CHCTEMY «DNEeKTpOHHAS Ooubmmoreka
BamI'Y»:<URL:https://elib.bashedu.ru/dl/read/DolomatovFizOsnovyNanoelektroniki.pdf>.

10. Kpatkuii kypc nekuuil mno ¢usuke [DIeKTpoHHBIN pecypcl: yueb. mocobue / bamkupckuii
rOCyJapCTBEHHBI yHHBepcuTeT, bupckmii ¢umman; aBt.- coct. A.C. Yurnmnuesa; O.P.
XyszuHa; A.A. Pycunos; O.A. lllenenskeBuu. — bupck: b® baml'V, 2015. — DaekTpoH.

Bepcus med. myOsmkanuu. — JlocTym K TEeKCTy 3JIeKTPOHHOTO H3/aHUsS BO3MOXEH uepes
DNEeKTPOHHO-OMOIMOTEUHYIO CHCTEMY «DNeKTpoHHAs OoubmmoTeka baml "V »:
<URL:https://elib.bashedu.ru/dl/read/Chiglinceva i dr_Kratkij kurs lekcij po

fizike up 2015.pdf>.

11. Kpatkuii kypc sekuuii mo ¢usuke [DIeKTpoHHBIA pecypc]: yueb. mocobue / Bamkupckuit
rOCYJapCTBCHHBIN yHHBEpCcUTeT, bupckmii ¢umman; aBt.- coct. A.C. UYwurimauesa; @.P.
Xys3uHa; A.A. Pycunos; O.A. llenenskeBuu. — bupck: b® baml'V, 2015. — DnextpoH.

Bepcusl med. myoumkanmuu. — JlocTym K TEKCTYy 3JIEKTPOHHOTO H3/aHUs BO3MOXEH uepes
DIEKTPOHHO-OMOIN OTEUHYIO CHCTEMY «DNeKTpOHHAsS OoubmoTeka bamlV»:
<URL:https://elib.bashedu.ru/dl/read/Chiglinceva i dr_Kratkij kurs lekci] po

fizike up 2015.pdf>.

12. Camuxos, P.b. Atomuas ¢usmka [DiekTpoHHBIH pecypc]: yueb. mocodbue / P.B. Cammxos;
Bamkupckuii rocynapCTBeHHBIN menarorndeckuid yHmepcurer. — Yda: BITIY, 2007. —
DNeKTPOH. Bepcus med. myonukanuu. — J{oCTynm K TEKCTY JIEKTPOHHOIO M3aHUS BO3MOXKEH

yepe3  DIIEKTPOHHO-OMOJMOTEUHYIO  CHCTEeMYy  «DJeKTpoHHass OuOnumoreka baml VY»:
<URL:https://elib.bashedu.ru/dl/read/Salihov ANATOMIYA FIZIK Uch.pos 2007.pdf>.

5.2. llepeyeHnb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn « AHTEepHEeT» N
NPOrpaMMHOTO0 00ecTiedeHHsI, He0OXOTUMBIX JIJIsSI 0CBOEHUSI IV CIUIJIHHbI
1. DnekTponHas oubmmuoreunas cucrema «9b baml ¥V - https://elib.bashedu.ru/
2. DnexkTpoHHas OuOIMOTEYHas CHUCTeMa «YHHUBEpPCUTETCKas OuOIMOTEeKa OHJIAMH» -
https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTeUHas cucTeMa u3natenbeTBa «Jlanpy - https://e.lanbook.com/
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https://elib.bashedu.ru/dl/read/DolomatovIssElektrHaraktMolekNanoch.pdf
https://e.lanbook.com/book/94111
https://elib.bashedu.ru/dl/read/Hairullina_Hamitov_sost_Simmetrija_mu_2013.pdf
https://elib.bashedu.ru/dl/read/DolomatovFizOsnovyNanoelektroniki.pdf
https://elib.bashedu.ru/dl/read/Chiglinceva%20i%20dr_Kratkij%20kurs%20lekcij%20po%20fizike_up_2015.pdf
https://elib.bashedu.ru/dl/read/Chiglinceva%20i%20dr_Kratkij%20kurs%20lekcij%20po%20fizike_up_2015.pdf
https://elib.bashedu.ru/dl/read/Chiglinceva%20i%20dr_Kratkij%20kurs%20lekcij%20po%20fizike_up_2015.pdf
https://elib.bashedu.ru/dl/read/Chiglinceva%20i%20dr_Kratkij%20kurs%20lekcij%20po%20fizike_up_2015.pdf
https://elib.bashedu.ru/dl/read/Salihov_ANATOMIYA%20FIZIK_Uch.pos_2007.pdf
https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/

4. DnexTpoHHbIH KaTanor bubmuoreku baml'V - http://www.bashlib.ru/catalogi/

5. YHuBepcanbHasd ba3sl nannbix EastView (qocTyn K 2JIEKTPOHHBIM Hay4HBIM XKypHajiaM) -
https://dlib.eastview.com/browse

6. Hayuynas osnekrtpoHHas Oubnmoreka - elibrary.ru  (IocTynm K 3JIEKTPOHHBIM HAay4YHBIM
KypHaiam) - https://elibrary.ru/projects/subscription/rus _titles _open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. {orosop Ne 104 ot
17.06.2013 r. JIureH3un OECCpPOUHbBIC

8. Microsoft Office Standard 2013 Russian. [{orosop Ne 114 ot 12.11.2014 r. Jlunensuu
OeccpouHbIe

9. Kaspersky Endpoint Security nns 6uszneca - Crannmaptasbiid. JJoroBop Ne31806820398 ot
17.09.2018 r. Cpoxk nerictBud auuensuu 1o 25.09.2019

10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License.

11. Cucrema ueHTpamu3zoBaHHoro TtectupoBanus baml'y (Moodle). VYuuBepcanbpHas
obmectBenHas guteH3ust GNU.
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http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

6.MartepuajbHO-TeXHHYeCKasi 0a3a, HE0OX0AUMAs VISl OCYHIECTBJIEHUsI 00Pa30BATEJIBLHOIO MPoIecca Mo TUCHUIINHE

HaumenoBanmue
CHeNHATBHBIX
noMeleHui u
noMeeHui aJjis
CaMOCTOSITeJIbHOM
padoThI

OcCHAIIEHHOCTH CHENHATBHBIX TOMECHUH
U NMOMEIICHUH VISl CAMOCTOATEJIbHOMN padoThI

IlepeyeHb TMLEH3MOHHOTO
NMPOrpaMMHOI0 odecredeHus.
PexkBU3HMTHI
NMOATBEPKIAAIIEr0 JTOKYMEHTA

1. yyeOHasa ayaurTopus
VISl TIPpOBeJeHUS 3aHATHUI
JIEKIHOHHOT 0 THOA:
aymuropuss Ne 405 (kxopmyc

XUMHAYECKOTo  (haKyipTera),
aymutopust Ne311 (xopmyc
XUMHYECKOTO  (haKyiIbTeTa),

aymuropus Ne 310 (xopmyc
XUMHYECKOTO  (haKyIbTeTa),
aymutopust Ne 305 (xopryc
XUMHYECKOTO (haKyIbTeTa).

2. yuyeOHbIE ayIUTOPUU
AN MpoOBeleHUs1 3aHSITHI
CeMHHAPCKOro THNA:
aymutopust Ne 004 (kopmyc
XHUMHAYECKOTO  (haKyipTera),
aymutopust Ne 005 (koprmryc
XUMHYECKOTO (haKyIbTETa).

3. yueOHas ayauTopus
A TeKyIero KOHTPOJs M
NPOMEXKYTOYHOM
arrecranmm: ayauropus No
405 (xoprmyc XHMHYECKOTO
(hakynpTera), aAyTUTOPHUS
Ne311 (kopryc XMMHUYECKOTO

Aynutopus Ne 405
VYuebnast Mebenb, ydeOHO-HATNISAHBIE IOCOOMS, JIOCKa, MYJIbTUMeAHa-mipoekTop Mitsubishi
XD3200U, 3kpaH ¢ 3extpornpusogoM 300*400cm Spectra Classic
AynutopusNe 311
VYuebnast mebenb, ydeOHO-HATIISIIHBIE TocoOus, nocka, mpoektop Mitsubishi XD 600U, skpan ¢
anexTporpuBoioM Projecta 183*240cm Matte white
Aynutopus Ne 310
VYuebnast MeOenb, ydeOHO-HAIISAHBIE IOCOOMS, JI0CKa, MYJIbTHMeAua-mpoekrop Mitsubishi
EW230ST, skpan Hactennsrii Classic Norma 244*183
Aynutopus Ne 305
VYueOHast MeOenb, ydeOHO-HAIIISAHBIE IOCOOMS, JI0CKa, MYyJIbTHMeAua-mpoekrop Mitsubishi
EW230ST, sxpan Hactennsiii Classic Norma 244*183
Aynutopus Ne 004
VYueOnast MeOenb, ydeOHO-HarsAHBIE TmOcOOMs, Jocka, Kommyrtatop HP V1410-24G,
nepcoHanbHbI KommbioTep Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 mi,
mxkad HactenHsid TLKO6U.
Aynutopus Ne 005
YuebHas Mebenb, ydeOHO-HAmATHBIE TOCOOWs, aocka, kommbiorep DEPO Neos 470 MD
i5_3450/4GDDR/T500 G/DVD+R u monutop ViewSonic 21.5 - 13 wr, mkap TLK TWP-065442-G-
GY, mxad montaxusriit NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mkad
HacteHHbIi TLKOU.
Aymutopus Ne 001
YueOHas Mebenb, yaeOHO-HATIISTHBIC TIOCOOSI, TOCKa
Aymutopus Ne 002
Y4eOHas MeOenb, yaeOHO-HATIISTHBIC TIOCOOWS, TOCKa
Aymutopus Ne 006
YyebHas MeOenb, yaeOHO-HATISTHBIC TIOCOOMSI, JOCKa

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade. /Torosop
Ne 104 or 17.06.2013 1. Jlunensuun
OeccpouHbIe

2. Microsoft Office Standard 2013
Russian. JToroBop Ne 114 ot 12.11.2014 .
JIunensun 6eccpouHbie

3. Kaspersky Endpoint Security mis
Ouzneca - CrangaptHbii. JloroBop
Ne31806820398 ot 17.09.2018 r. Cpok
nerictBus unen3uu 10 25.09.2019

4. Cucrema UEHTPaIU30BaHHOTO
TECTUPOBAHUS baml'y (Moodle).
YHuBepcaibHasi OOIIECTBEHHAS JUIIEH3US
GNU
5. Linux OpenSUSE 12.3 (x84_64) GNU
General Public License
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(axynprera), ayautopusi No
310 (xopmyc XHMMHYECKOTO
(akynmpTera), aymuropus Ne
305 (xopmyc XHMHYECKOTO
(hakympTera), aymuropus Ne
001 (xopmyc XHUMHYECKOTO
(akympTera), aymuropus Ne
002 (xopmyc XHUMHYECKOTO
(akympTera), aymuropus Ne
006 (xopmyc XHMHYECKOTO
(axynprera), ayautopusi No
007 (xopmyc XHUMHYECKOTO
(axynprera), ayautopusi No
008 (xopmyc XHUMHYECKOTO
(axynprera), ayautopusi No
004 (xopmyc XHMMHYECKOTO
(daxynprera), aymutopusi No
005 (xopmyc XHMMHYECKOTO
(axynbrera).

4. momemeHust [JJIsl
€CaMOCTOSATETbHOM
PadoThI: YnTaNBHBIHA 3211 No
1 (TmaBHBIHA KOpIIyC),
YUTAIBHBIN 3211 No2 (KopIryc
(m3Mara), YHMTANBHBIA 3al
Ne 5 (TymMaHUTapHBINA
KOPITYC), YNTAIBHBIN 3a7m Ne
6  (xopmyc  WHCTHTyTa
npasa), YUTANbHBIN 3251 Ne 7
(ryMaHUTapHBIA  KOPIIYC),
naboparopus Ne 418
(xopmyc XHUMHYECKOTO
(axynbrera)

5. nomelenue A

XpaHeHHus H
NPoPUIAKTHIECKOT O
o0cay:kuBaHusi  y4eOHOro
000py10BaHUA:

naboparopust Ne 416 (xopmyc

Ayautopus Ne 007
YueOHast MeOelb, y4eOHO-HATJIISITHBIE TOCOOHS, TOCKa
Aynautopus Ne 008
VYuebHas mebenb, yaeOHO-HATIISATHBIE TIOCOOS, JOCKa
YuranbHsbli 3a1 Ne 1
Hay4npnit u yueOnsnii gona, Haydnas nepuomuka, [IK (MoHOOmOK) - 3 mT, Wi-Fi moctym mis
MOOHIIBHBIX YCTPOUCTB, HeorpanndeHHbIi qoctyn kK ObC u BJI; Koau4ecTBo mocagoYHbIX MecT — 76.
YuranbHbiii 3an Ne2
HayuHbli1 1 yuebHbIit poHA, HayuHas nepuoauka, MK (MOHOBNOK), MOAKAOYEHHDbIX K ceTU UHTepHeT, —
8 wr., Wi-Fi aoctyn gns mobubHbIX YCTPOMCTB, HEOrpaHUUYeHHbIM aoctyn K 9b6C u B[, Konndyectso
nocagouHbix mect — 50.
YnranbHsblii 3a1 Ne §
Hayunblit u y4eOHblii ¢ouna, HayuHas nepuoguka, [IK (MOHOOJIOK) - 3 mIT, HEOrpaHWUYCHHBIN
noctyn k OBC u bJl; konnvecTBo nmocaoyHbIx Mect — 27.
YnranbHsblii 3a1 Ne 6
Hayunblit u y4eOHblii ¢douna, HayuHas nepuoguka, [IK (MOHOOJIOK) - 6 WIT, HEOIPAHUYCHHBIN
noctyn k OBC u bJI; konnvectBo nocamounsix mect — 30.
YnrtanbHsblii 3a1 Ne 7
Hayunbrit u y4eOHblii ¢oua, HayuHas nepuojuka, [IK (MOHOOJNOK) - 5 mIT, HEOrpaHUYEHHBIN
noctyn k OBC u BJI; konudecTBo mocamouHbix mect — 18.
Jlabopatopus Ne 418
VYueOnast mebenb, pakcumunbHbiM anmapat Panasonic KX-FL423RUB - 2 ., sH-merp pH-
150MU (c roc. moBepkoii), aBrorpanchopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p
T.207/2-15, Becbr "Ohaus" PA64C (65r, 0,1mr) ¢ moBepkoit, Becer VIC-1500d1 (1500r. 100MIT,
BHEIITH.KaJTHOPOBKa) ACCULAB, HOHOMED n-160MU c TTOBEPKOA, KOMIDIIEKC
Bojbrammepomerpuueckuii CTA, xommbiorep B komiuiekte DEPO Neos 4601\tO/monutop 20"
Samsung BX2035/knaB./Mbiiib, koMnbioTep nepcoHaibubiii Nel 1.210-14/3, marHutHas memanka 6e3
HarpeBa Tolopino — 2mT, MarHuTHas MeIIAlKa ¢ HarpeBoM M HaHokepamuy.nmoBepx hG-MAG HS,
merp-pH pH-150MU (¢ roc.mosepkoii), monutop 19" LG L1919S BF Black (LCD<TFT,8ms,
1280%1024,250KJI/M.1 400:1,4:3 D-Sub), nepconanbHblii KOMIBIOTEP B cocTaBe ¢/0nok/Core J7-4770
(3.4)/H87/SYGA/HDD 500Gb, wmoumtop JKK"20"Bemcl.kmaBuar ypa+wmbimb, npuarep Canon i-
SENSYS MF3010, pH-merp pH-150MU c roc.noBepkoi, cucremusiii Omok [IK (775), mkad
cymmnbheiii  LOIP  LF-25/350-GS1, (310X 310x310 MM 6/BeHTHISTOpA.HEPXK.CTAh H(POBOH
KOHTPOJIEP), KOJIMYECTBO MocanouHbix mect — 10.
Jlaboparopus Ne 416
ATtomHO-a0copOIMOHHBIN criekTpodoTomerp mozaenb AA-7000, ¢upmbr "lumamzy", Snonus,
Oayon ¢ renvem Mapku A — 2 T, BeHTwistop BEHTC 100 BKMiy/*1/, ra3oBeiii xpomaro-macc-
cnektpomerp Mozens GCMS-QP 2010PIUS, koMmmbpioTep B COCTaBE: CHUCTEMHBIH OJIOK, MOHHTOP,
KiaBuarypa, Meib, koumumonep QUATTROCUMA QV/QN-F12WA, noyroyk Fujitsu LifebooK
F530 Intel Core i3-330M/4Gb/500Gh/ DVD-RW/BT/15.6"/Wi n7HB+O0ffice, mnepconanpusIit
koMmmbioTep B koMimiekte HP AiO 20"CQ 100 eu (MoHOOMOK), amekTporumtka Irit IR-8200,1500BT
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XHMHYECKOTO (haKyJIbTeTa).

JrameTp KoHpopku 185mm.
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ITpuinoxenue Ne 1

MHMHOBPHAYKHN POCCHUM
OI'b0Y BO «bAIIKMPCKNU I'OCYTAPCTBEHHBIN YHUBEPCUTET»
XUMUNYECKNUN ®AKVYIIBTET

COJAEPKXAHUE PABOYEM [TPOI'PAMMOBI
nucuuruimHbl CTpOoeHME BEIecTBa Ha 5-6 ceMecTp
ouHas popma o0ydeHus

O0bem
Buna pa6oTsl
AUCIHUTUIHHBI
O6mast TpynoeMkocth qucturuinael (3ET / yacoB) 4/144
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTy C MPENOaBaTeIIeM: 84,7
JIEKIUHT 34
MIPAKTHYECKUX/ CEMUHAPCKUX -
71a00paTOPHBIX 50
npyrux (TpyIIoBas, WHIUBUIyadbHAsI KOHCYJIbTAI[US U HHBIC BHIIBI
yueOHOH NIesATeNFHOCTH, MpeaycMaTpUBaloNe padoTy OOydarommxcs ¢
npernogaBarenem) (OKP) 0,7
Y4eOHBIX 4aCOB Ha CaMOCTOATEIbHYIO paboTy oOydaromuxcs (CP) 59,3
Y4aeOHbIX 4acoB Ha MOJITOTOBKY K
sK3aMeHy/3auery/nuddepenurpoBanaomy 3auety (Kontposs) -

®opma(bl) KOHTPOJIS:
3a4er BO 2 ceMecTpe
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Tema u conepxanue

®opMa U3yuyeHUsl MaTEpPUATIOB:

OcHoBHai U

3amadus mo

dopma TEeKyIlero

n/m JIEKIUH, TPAKTUYECKHUE 3aHIATHS, JIOTIOJTHUTEN CaMOCTOSITEJIbHON KOHTPOJIS
CEMHHApCKUE 3aHATUS, bHas paboTe CTy/1eHTOB yCIIEBAEM OCTH
nabopaTopHBIE pabOTHI, JTUTEpaTypa, (KOJIJTIOKBUYMBI,

camocTosTeNIbHas paboTa u pEKOMEHye KOHTPOJIbHbIE
TPYJOEMKOCTb (B Hacax) Mast paboTHI,
CTyZEHTaM KOMIIbIOTEPHBIE
JIK I[IP/CEM | JIP CPC (Homepa u3 TECTHI U T.II.)
CIIHCKA)
1 2 3 4 5 6 7 8 9
1 | Beenenue. [1-3] CamocrosTensHoe 71ab0paTOpHBIC
Knaccuueckas u KBaHTOBO-MEXaHHUYECKast u3ydeHue paboThI;
TEOPUH CTPOCHUS MOJIEKYIL. pPEKOMEHTyeMOi IPYIIOBBIE U
OCHOBHOH 1 WHANBUAYaIbHbIE
JIOTIOJIHUTENIbHOM TBOPYECKHUE 3aJaHMUS;
4 4 JIUTEPATYPBHL, pedepatsi;
BBITIOJIHEHUE JIOKJIa/1bl;
— nmabopaTopHoit KOHTPOJIbHbIE
2 paboThI, MOATOTOBKA K paboTHI;
TECTUPOBAHUIO, KOJIJIOKBUYM;
3a4yery KOMIUIEKT
Pa3HOYPOBHEBBIX
3ajay;
KPYTJIIBIA CTO,
TECT
2 | Kiaccuuyeckasi Mo/1eJIb MOJIEKYJIbI [1-3,7] CamocrosiTenbHOe 1abopaTopHbIe
U3y4eHHue paloThI;
1.1 OcHOBHBIE TOHATHS. PEKOMEHyEMOU IPYIIIOBBIEC U
1.2 KoopauHatsl aTOMOB (s171€p) MOJIEKYJIBI. OCHOBHOM 1 WHIUBUIyaJIbHbIC
1.3 PaBHOBecHasi TeomMeTpudecKas JOTIOJIHUTENIBHOM TBOPYECKUE 3aaHHS,
KOH(UTYpaLHsi MOJIEKYJIbI. 8 B JIUTEPATYPBI, pedepatsl;
1.4 MexbsepHble pacCTOSHMS, BAJICHTHbIE 6 10 BBIIIOJIHEHUE JOKJIabl;
yTJIbl, YTIIbI BHYTPEHHET 0 BpallleHHUs. nmabopaTopHoii KOHTPOJIbHBIE
1.5 OTrankuBaHue 371€KTPOHHBIX Map paboThl, MOATOTOBKA K paboThI;
1.5.2 Monekybl ¢ p-CBSI3MHU. TECTUPOBAHUIO, KOJIJIOKBHYM;
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1.6 3aKOHOMEPHOCTH B T€OMETPUUECKOI 3a4eTy KOMILJIEKT
KOH(UTypaluy MOJIEKYII. Pa3HOYPOBHEBBIX
1.6.1 3akOHOMEPHOCTH B PAaBHOBECHBIX 3aj1a4;
3HAYEHUAX JJIMH CBSI3EH. KpYIJIbIM CTOJ;
1.6.2 3aKOHOMEPHOCTH B BaJEHTHBIX yIJax. TECT
1.6.3 3aKOHOMEPHOCTHU B yriax
BHYTPEHHETO BpaIleHws], KOH)OpPMEpHI.
1.6.4 Baytpennee BpanieHue B 1,2-
JIUXJIOpPATaHe.
Tema 2. CummeTpusi MoJIeKY.JI. nabopaTopHbIe
paboTHI;
IPYIIOBBIE U
WHUBHIya bHBIC
TBOPYECKHUE 3aJaHMUS;
12 12 [1,7-8] pedepater;
JOKJIa/IbL;
KOHTPOJIbHBIE
paboTHI;
KOJUIOKBUYM;
KOMITJIEKT
Pa3HOYPOBHEBBIX
3a/1ay;
KpYTJIIBIA CTO,
TECT
Tema 3. DiekTpUUYeCKHe CBOICTBA [1-3,9-12] CamocrosTensHoe 71ab0paTOpHBIC
MOJIEKY.JI. U3y4eHHue paboThI;
3.1 JlunonbHBIE MOMEHTHI MOJIEKY L. pPEKOMEHTyeMOoi TPYIIOBBIE U
3.1.1 DaeKkTpuYecKuid TUMOIbHBIA MOMEHT B OCHOBHOH U WHIUBUTyaJIbHbIC
KJIACCUYECKOH TEOpHUH. JOTIOJIHUTENIBHOM TBOPYECKUE 3aaHHUS,
3.1.2 [lonsipHBIE ¥ HEMOJIIPHBIE MOJIEKYJIBL. JIUTEPaTypBHL, pedepatsi;
JIMTIONIbHBIIT MOMEHT ¥ CUMMETPHS BBITIOJIHCHHE JIOKJIa/1bl;
MOJIEKYI. nmabopaTopHOi KOHTPOJIbHbIE
3.1.3 JIunonbHBIA MOMEHT U U30MEPUS paboThI, MOATOTOBKA K paboThI;
MOJIEKYI. 11.3 TECTUPOBAHUIO, KOJUIOKBUYM;
3.2 Ilonsipr3yeMOCTh MOJIEKYJIBI. 3a4eTy KOMIIJIEKT
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3.3 CBs3b DJIEKTPUUYECKUX CBOMCTB MOJIEKYJI Pa3HOYPOBHEBBIX
C JIEKTPUYECKUMHU CBOMCTBAMMU BEIECTBA. 3azay;

3.3.1 [Honspusanus IUAIEKTPUKOB. KpYTJIbIA CTOJ,
3.3.2 lonsipuzanus TU3JIEKTPUKA B TECT
MIEPEMEHHOM II0JIE.

3.3.3 MonbHas pedpakims.

Tema 4. J1eKTPOHHO-KO0J1€0aTENbHO- CaMocrosTenbHOe J1abopaTopHbIe
BpaliaTe/bHble COCTOSIHUS MOJIEKY.I. U3y4EHHUE PEeKo- paboThI;

4.1 DHepreTUYecKUe COCTOSTHUS MEH/1yeMOii oc- IPYIIOBBIE U
JBYXaTOMHOM MOJIEKYJIbI. HOBHOH M J1OMOJI- WHANBUAYaIbHbIE
4.2 CraTuCcTUYECKOE pacipesielieHue HUTEJILHOW JIUTE- TBOPYECKUE 3aJaHMUS;
MOJIEKYJI IO SHEPreTUYECKUM COCTOSHUSAM paTypsbl, BBIIIOJI-HEHHE pedepatsl;
4.3 CriextpasibHble 00J1aCTH. nabopa-TopHOU JIOKJIa/1bl;

4.4 BpamaTenbHble COCTOSHUS MOJIEKYII. paboThl, MOATOTOBKA K KOHTPOJIbHBIE
4.4.1 IsyxaTOMHAasi MOJIEKYJ1a KaK JKeCTKUN [1-6] Te-CTHUPOBAHMIO, paboThI;
poraTop. 22 22 KOHTPOJILHOI pabore, KOJIJIOKBUYM;
4.4.2 HexxecTkuid poTaTop. 3a4eTy KOMIUJIEKT
4.5 KonebaTenbHble COCTOSHUS. pPa3HOYpPOBHEBBIX
4.5.1 N'apMoOHMYECKHUI OCLMILIATOP. 3aj1a4;
4.5.2 AHrapMOHHMYECKUIN OCLHUILIATOP. KpYTJIIBIA CTO,
4.5.4. B3aumogeiicTBre BpallleHUH 1 TECT

KOJIEOAHUH.

4.5.3 KonebaTenpbHo — BpaliaTeabHbIe
nepexo/ibl B ABYXaTOMHOM MOJIEKYJIE.

4.6 CIeKTpOCKOMMS KOMOMHAITMOHHOTO
paccesHus.

4.6.1 KBanToBriii nogxox k KP.

4.6.2 BpamaTtenpHbIe CIIEKTPBI
KOMOMHALIMOHHOT'O pacCesHus TMHEHHBIX
MOJIEKYJL.

4.6.3. KonebarenbHbie criekTpbl KP.

4.7 DneKTpOHHBIE CIIEKTPHI IBYXaTOMHBIX
MOJIEKYI.

4.7.1 IHTEHCUBHOCTB 3JIEKTPOHHO-
KoJIeOaTeNIbHBIX CIIEKTPOB: TPUHIIMII

12
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®panka-KoHoHa.

Bcero yacos:

34

50

59.3
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PeHdTHHT — I1aH IUCITHIIIMHDBI

Bb1.B.01 Ctpoenue BemiecTBa

HarnpasiieHue/cnenuaibHocTh 04.03.01. Xumus

Kypc 3, ceMecTpsl 5-6

ITpuinoxenue Ne 2

bann 3a Yucno
Buner yueOHON AeATENFHOCTH CTYCHTOB KOHKPETHOE 3aJaHui 3a Bamnsl
3aj1aHue ceMecTp
Munumanesblid | MakcuManbHBIM
Momyns 1
Texyummii KOHTPOJIbL
1. TloaroroBka mpe3eHTALUH 110 TEME
penem ey 1k 1 :
KPYIJIOTO CTOJIa
2. BelnonHeHune 1a00paTOpHBIX PaboT 5,00 2 0 10,00
Py0exHblil KOHTPOJIbL
1. KonnokBuym Ne 1 (mo mpaktuke) 10,00 1 0 5,00
Monyns 2
Texylui KOHTPOJIb
1. Pemenue TUIOBBIX 3a1a4 1,00 5 0 5,00
2. BrinonHeHue 1a00paTOPHBIX PadbOT 5,00 4 0 20,00
3. BeicTyruieHne ¢ I0KIaI0M 5,00 1 0 5,00
T e s0 |1 :
Py0exHbIil KOHTPOJIb
1. KosokBryM 10 BCEM TeMaM JUCIHITIHHBI 10,00 0 10,00
2. Tecr 30 1 30,00
ITocemaemocTts
1. Ilocemenue TeKIIMOHHBIX 3aHATHNH -6,00
2. [NocelieHne MpakTUIECKUX (CEMUHAPCKHX, J1a00PaTOPHBIX ) 3aHATHIA 0 -10,00
IMoompureabHbie 6aIbI
VYuyacTtue B oauMInanax 1,00 0 1,00
VYuactue B KOH(EpeHIUIX 2,00 0 2,00
[My6mukanus Te3ucoB 3,00 0 3,00
[My6nukanus crareii 4,00 0 4,00
Hroro 10
HToroBelii KOHTPOJIbL
3auer 60 100
[MucemMeHHas KOHTposIbHAs padboTa (1o He
IIPaKTHKE) 3aYTeHO 3a4TCHO
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