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1.

Hepe'{eﬂb IJIAHUPYEMBIX pPE3yJIbTaToOB oﬁyqe}mﬂ nmo AUCHHUIIJINHE, COOTHECCHHBIX C
IMJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJILHOI7l MMporpaMmmbl

(c opuenmayueu Ha Kapmuvl KOMNEMeHYUlL)

B pesynbrare ocBoeHus o0pazoBaTENbHON MpOrpaMMbl OOYYAIOLIUNUCS JOJDKEH OBJIAACTH
CIICTYIOIIUMHU pe3yabTaTaMH O0yICHHUS 110 U CIUTLIHE:

Pesynbrathl 00yueHus

dopmupyemas KoMIeTeHuus (c ITpum
yKa3aHUEM KOJIa) €e4aHu
e
3HaHuAg 3HaTh: MATEMAaTHYECKUM armmapar, OIIK-3 crmocoOHOCThIO
HEOOXOAMMBI JJISl pelIeHUsT WCIIOJh30BaTh OCHOBHBIE 3aKOHBI
npodecCHOHANBHBIX 3a]]a4 B 00JIACTH XUMHUU M | €CTECTBEHHOHAYUHBIX JUCIUTUINH B
MaTepHaNIoBeICHUS npodeccHOHAIEHON JAESTETBHOCTH
3HaTh: OCHOBHBIE TEOPETUUECKME TTOTOKEHUS
CMEXHBIX C XUMHEH €CTECTBEHHOHAYYHBIX
JCITUTUINH
3HaTh: OCHOBHBIE 3TAIlbl U 3aKOHOMEPHOCTH TTK-3 BiajieHneM creTeMoit
(hopmupoBaHus QyHIAMEHTATBEHBIX
XUMHUUECKUX TOHSTHIH (byHIaMEeHTaTbHBIX XUMHYECKHUX
TTOHATHH.
3HaTh: OCHOBHBIE ATAITBl PA3BUTHUSI XUMUH; IIK-4 criocoGHOCTHIO TPUMEHSITH
Hay4dHbIE JOCTIKEHUS HanOoJee BBIAATOIINXCS OCHOBHBIE €CTECTBEHHOHAYYHBIE
OTEUECTBEHHBIX H 3apYOSKHBIX XUMUKOB, 3aKOHBI M 3aKOHOMEPHOCTH
YX BKJIAJl B pa3BUTHE XUMHUH. Pa3BUTHUS XUMUYIECKOW HAYKH TIPU
aHaJIM3e MOMyYeHHBIX Pe3yIbTaTOB
MONTyYEHHBIX PE3yIbTaTOB
YMenus YMeTh: pelaTh TUIIOBbIC YICOHBIC 3a1a4H 110 OIIK-3 crtocoOHOCTEIO
OCHOBHBIM pa3jiellaM MaTeMaTHKH U MCIIOJIH30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JAUCIUTUINH €CTeCTBEHHOHAYYHBIX AUCIUIUINH B
podheCCHOHATBHON e TENFHOCTH
YMerb: IPUMEHATh OCHOBHBIE ITK-3 BriajieHmeM CHCTeMOi
(hyHIIaMeHTaTbHbIE XHMHYECKHE TTOHSITHS
(yHIaMEHTaIbHBIX XUMHYECKIX
MTOHSITUI
YMerb: olleHUBaTh XUMUYECKUE TIOHITHS U TIK-4 crtocoOHOCTHIO TPUMEHSTH
3aKOHBI B CJIOXKHOM CHCTEMe BO33pEHUI OCHOBHBIE €CTECTBEHHOHAYYHBIC
COBPEMEHHON XUMUHU 3aKOHBI I 3aKOHOMEPHOCTH
Pa3BHUTHUS XUMUIECKOH HAYKHU TIPU
aHaJH3e MOyYeHHBIX PE3yITbTaTOB
Bnagenun Brnagers: HaBbIKaMu paboTHI ¢ y4eOHOM OIIK-3 crmocoOHOCTRIO
s JINTEPATYPON, OCHOBHON TEPMUHOIIOTUEN U HCIIOJIb30BATh OCHOBHBIE 3aKOHBI
(HaBBIKH / TTOHSITHIHBIM aIllapaToM 0a30BBIX €CTECTBEHHOHAYYHBIX AUCIUTUINH B
OITBIT MaTeMaTHYECKNX U €CTECTBEHHOHAYUHBIX po¢eCCHOHATBHON IeSTENbHOCTH
JesITeTbH JUCTIATLITIH
OCTH)
Brnagers cucremoii 6a30BBIX (l)yH,Z[leeHTaJ'IBHLIX TTK-3 BliajieHHEeM CHCTEMOi
XUMHUYECKUX MTOHITHN
(hyHIAMEHTATBHBIX XUMHUECKIX
TIOHSTUI
Brnaners: HaBbIKaMU 0053aTETHHOTO ITK-4 crtocoGHOCTHIO TPUMEHSITh
O3HAKOMJIEHHS C IPEIBICTOPUENA TOTO WIM UHOTO | OCHOBHBIE €CTECTBEHHOHAYUYHBIE
BONPOC [TOCTABJIEHHOI'O B €T'0 MPaKTHYECKON 3aKOHBI 1 3aKOHOMEPHOCTH
HAY4YHOM M NeJaroruieckKoi IesiTeIbHOCTH. pa3BHUTHUSI XHMUYECKOH HAYKHU TPU




AHAJIN3C MOJTYUYCHHBIX PE3YJIbTATOB
IMOJIYUCHHBIX PC3YyJILTATOB

2. Ueab 1 MecTO AMCUHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPorpaMMbl

Jucnummna «CTpoeHne BEImecTBay OTHOCUTCS K BApUATHBHOM YyacT 0a30BOTO LUKJIA.
Jucnunnuna uzydaercs Ha 3 Kypce B 5 U 6 cemecTpax.

Lenb ocBoeHMsI TaHHOM AMCLUIUIMHBI 3aKIH04aeTcs B (GOpMUPOBaHUU Oa30BbIX 3HAHUH B
00JTacCTH CTPOEHHSI OPraHMYECKHX, HEOPraHWYECKUX, a TAKKe KOOPAWHAIMOHHBIX COCTMHEHUH,
paciupeHusi O0IIero Hay4HOTO KPYro3opa CHEIUATMCTOB B 00JIacTH OOIIeH M aHaJIUTHYECKOM
XAMHUH, 3HAKOMCTBa C 0a30BBIMH TEOPETUYECCKUMH MPHHIUMIAMHA METOJIOB HICHTU(UKAUN W
YCTAHOBJIEHUSI CTPOCHUS OPTaHUYECKUX M HEOPraHWYECKUX COCAMHEHWH. 3ajaud H3ydeHUs
mcuuIUIHBL «CTpoeHHe BEImecTBa»: 1) yCBOCHHE OCHOBHBIX MOHATHI TEOPHH CTPOSHHS MOJIEKYIT
Y KOHJICHCHPOBAHHOTO BEIIECTBA; 2) N3y4EHHE OCHOBHBIX METOJIOB CIIEKTPOCKOIIHH.

Jlnisi OCBOCHHMS JUCHUIUIMHBI HEOOXOAMMBI KOMIIETEHIINH, CPOPMHPOBAHHBIE B paMKax
M3YUYEHHsSI CIEeIYIONMX AUCIUIUTHH: «O0mast xumus», «Heopranmueckast xumus», «OpraHudeckas
xuMus», «dusnka (pa3aens «OnTrka», « ATOMHAs U saepHas GU3UKa»)».

3. Conpep:xxanue padodyeii mporpaMmbl (00beM AUCHHUILUIMHBI, THUNBI M BHABI y4eOHBIX
3aHATHH, y4eOHO-MeToAYecKoe olecreueHue CaMOCTOATEIbHOM padoThI
00yyarmuxcsi)

Coneprkanne pabodeii mporpamMmel pencraBiieHo B [Ipunosxernun Ne. 1.

4. ®oHJ OLEHOYHBIX CPECTB M0 TUCHHUILINHE
4.1. IlepeyeHb KOMIIETEHIHI ¢ yKa3aHHeM 3TanoB uX (opMUPOBaHNsI B IPoIlecce OCBOCHUS
oOpa3oBaTe/ibHOM NporpaMmmbl. OnucaHue Noka3areseid 1 KpuTepueB OLlEHUBAHMS
KOMIIeTeHIHI1 HA Pa3JIMYHBIX 3Tanax ux GopMUPOBAHNS, ONIMCAHNE KA OLeHMBAHUS
Kox u popmyiupoBKa KOMIIETEeHIMH
OIIK-3 cnocoOGHOCTRIO HCIIONIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUIUINH B
npodeccuoHaIbHON 1eATEIbHOCTH

Ilnanupyembie Kpurepun oueHuBanusi pe3yjbTaToB 00y4eHu sl
YpoBeHb pe3yJbTaThbl 00y4eHus!
0CBOEHHSI (Tmokasarenu J0CTHKCHUS
HE 3a4TEHO 3a4TeHO
KOMIIeTeHIINH 3a/IaHHOTO YPOBHS
OCBOECHUS KOMITCTCHIIHH )
IlepBsbiii 3Tan 3HaTh: MaTeMaTHYECKHI He MoxeT npuBectn HMmeet ueTkoE,
(ypoBeHb) amnmapar, He0OX0IMMBIT MIpUMEPbI [IEJTOCTHOE
JUISL peIIeHUst HCITOJIb30BaHUS MpeICTaBICHUE O
npodeccnoHanbHBIX MaTeMaTHYECKOTO crocobax
3a/1a4 B 00JIaCTH XMMUU U | ammapara Mpu perieHnu HCIOJIb30BAHUS
MaTepuaioBeICHUS 3a7a4 B 00JIaCTH XUMUHU MaTeMaTHIECKOTO

" MaTCpUaJIOBCACHU A arrapara npu peucHnuun
3aJa4 B 0071aCTH XUMHHU
1 MAaTCPUATIOBCACHU

3HaTh: OCHOBHBIE 3arpyaHsercs B Nmeer yetkoe,
TEOPETUUYECKHE ornpeeneHnu 0a30BbIX LIEJIOCTHOE
MOJIOKEHHSI CMEXHBIX C HOHATHUH U npezcTaBieHne 00
XUMHEN dopmynupoBke o0mmx
€CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB 3aKOHOMEPHOCTSIX




JACIUIUINH CMEKHBIX C XUMUEHN CMEXKHBIX C XUMHEN
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
JTUCHUTIITUH JUCHUILIIMH U CrIoco0ax
WX UCIIOJIb30BaHUS MIPU
peleHnmn
poeCcCHOHANTBHBIX
3aja4 B 00JIaCTH XUMUU
Y MaTEPUaAJIOBEICHUS
Bropoi1 3ran YMeTh: pemars TUIIOBbIE He ymeer YmMeer pemiath 3a1a4u
(ypoBeHb) ydeOHbIe 3a]1a4H TI0 MTOBBIIIICHHOM
OCHOBHBIM pa3zesam CJIO’KHOCTH U3 0a30BBIX
MAaTEMaTHUKHU U KypCOB
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
JUCHMTUTNH JIACIUTUINH
Tperuii atan Bnanets: HaBbIKaMu He Bnageer Bnaneer HaBbikaMu

(ypoBeHb)

paboTHI ¢ yueOHOM
JUTEPaTypOil, OCHOBHOM

TEPMHUHOJIOTUEN 1
TTOHSATUWHBIM amapaToM

0a30BBIX
MaTeMaTHYEeCKUX U
€CTECTBEHHOHAYYHBIX
TUCITUTIITAH

KPUTHYECKOTO aHaIn3a
yuebHoM uHpopmanuy,
YPOBEHb BIIAJICHHS
TEPMHUHOJIOTUEN U
MOHSATHIHBIM arapaToM
TI03BOJISIET
(bopMyITHPOBATH BHIBOIBI
Y y9acTBOBATh B
JIUCKYCCHU TI0 y4eOHBIM
BOIIpocaM 0a30BBIX
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
JUCIUILINH

Kox u popmyiupoBKa KOMIETEeHIMH
[1IK-3 Brnagenuem cucremoii pyHIaMEHTAIBHBIX XUMUYECKUX TTOHSITHIA.

Ilnanupyembie Kpurepun oueHuBanus pe3yJbTaToB
YpoBeHb pe3yJbTaThbl 00y4eHust 00y4eHust
OCBOCHUSA (mokazaTenu JOCTHKEHUS
KOMIEeTEeHIHH 3aJJaHHOTO YPOBHS HE 3aYTEHO 3aYTEHO
OCBOEHHSI KOMIIETCHIIMIA)
[lepBblii sTan 3HaTh: OCHOBHBIE 3TaIlbl U ®parmMeHTapHbIe CdopmupoBaHHbIe
(ypoBeHb) 3aKOHOMEPHOCTHU IpeJICTaBICHUs 00 CHUCTEMAaTUYECKHE
(hopmupoBaHus OCHOBHBIX 3Tanax u MpeJICTaBICHUs 00
(yH1aMEeHTaIbHBIX 3aKOHOMEPHOCTAX OCHOBHBIX 3Tanax u
XUMUYECKUX TTOHATHI dbopMupoBaHus 3aKOHOMEPHOCTSAX
(byHIaMEHTaTbHBIX dbopmupoBaHus
XUMHUYECKUX b yHIaMeHTaIbHBIX
TTOHATUHI XUMHAYECKUX TOHATHI
Bropoii stan YMeTb: NpUMEHSTh Ob6nanaer CdopmupoBanHOE yMEHUE
(ypoBeHb) OCHOBHBIE ¢dbparmeHTapHOt M0JIb30BATHCSI OCHOBHBIMU
(hyHIaMeHTaIbHbIE CIIOCOOHOCTBIO byHIaMeHTaIbHBIMU
XUMUYECKUE MTOHATUSA MPUMEHEHUS XUMUYECKUMU MTOHATUSIMHU
OCHOBHBIX
b yHIaMeHTaTbHBIX
XUMUYECKUX




HOHATUHN

Tperuii atan
(ypoBeHb)

Bnaners cucremoit
0a30BBIX
(byHIaMEeHTaIbHBIX
XUMHYECKUX MTOHATHI

®parmeHTapHoe
IpUMEHEHHE
OCHOBHBIX
(GyH1TaMeHTaJIbHbBIX
XUMHAYECKUX
MOHATUI

VYcenemHnoe u
CHCTEMaTHUYECKOE
IpUMEHEHHE
(GyH1aMEeHTaJIbHbIX
XUMHAYECKUX TIOHSATHHA

Koa n ¢popmyinpoBka KoMIeTeHIMHU
[1K-4 CriocoOHOCTHIO PUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI 1 3aKOHOMEPHOCTH
Pa3BUTHSA XMMUYECKON HAYKU IPHU AHAJIN3E MOJYyYEHHBIX PE3YJIbTaTOB.

YpoBeHb Kputepun orieHrBanmst pe3yabTaToB 00ydIeHUs
p [manupyembie pe3ysIbTaThl PHUTCPUH Ofl Pe3y Y
OCBOEHUSI
00y4eHus HE 3aYTE€HO 3a4YTEHO
KOMITETEHIINN
[TepBriit aTan 3HaTh: OCHOBHBIE JTAIIBI He 3naet o6mmx CnocoOeH K TpaMOTHOMY
(ypoBeHb) pPa3BUTHS XUMUH; XUMHUYECKUX MOHITAN M | PacIpeAesiCHUI0 BPEMEHHU

HAy4YHBIC JTOCTHIKECHUS
Hau0boJee BHIIAOIINXCS
OTCUSCTBEHHBIX H
3apyOe)KHBIX XUMHKOB,

HX BKJIaJ B pa3BUTUC XUMHHU.

HE yMeeT MPUMEHSITh
3aKOHBI K PEIICHUIO
MIPOCTHIX 33124 T10
XUMHAA

U PacCTaHOBKE
MIPUOPUTETOB B
BBITIOJTHEHUH PaOOTHI.

Bropoii atan
(ypoBeHb)

VYMeThb: OlleHUBAaTh
XUMUYECKHE OHATUS U
3aKOHBI B CJIOKHOM CHCTEME
BO33pEHUN COBPEMEHHOM
XUMUH

He crpemuTtcs
BBITIOJTHUTH palboTy
KayeCTBEHHO, HE
s dexTuBHO
noadupaer
HE00XOIUMBIE METOIbI.

Kontpommpyet axTopsl,
CIIOCOOHEIE TTOBJIUATH Ha
BBITIOJTHSIEMYIO palboOTYy,
IIpY HEOOXOAMMOCTH
KOPPEKTUPYET CBOU
IEUCTBUA.

Tpetuii atan
(ypoBeHb)

Brnaners: HaBbIKaMu
00s13aTeILHOTO
03HAKOMJICHUS C
IPEIBICTOPUEH TOTO UITH
UHOTO BOIIPOC
MOCTaBJIEHHOTO B €T0
MPAKTUYECKOU HAYYHOU U
Me1arorn4ecKoi
JeSITEIbHOCTH.

He cniocoben
s dexTuBHO
UCIIO0JIb30BAaTh CBOU
3HAHUS B HAYYHOU
JESITeIbHOCTH.

[TokasbiBaeT yBepeHHOE
BJIa/ICHUE 3HAHUSMHU BO
MHOTHUX HalpaBJICHUSIX
XUMHYECKOTO aHaJIM3a.

4.2. TunioBble KOHTPOJIbHbIE 32IaHUN UJIM HHbIE MATEPHAJIbl, HE00X0IUMBbIE J1JIsl OLEeHKH

3HaHI/II71, yMeHHﬁ, HAaBBbIKOB U OIILITA A€ATCIBbHOCTH, XaPAKTCPUIYIOIIUX ITAIIbI

¢dopMupoBaHus KOMIIETEHIMH B Npollecce 0CBOEHUS 00pa30BaTeILHON NMPOTrPaAMMBbL.
MeToauveckne MaTepuaJibl, ONpele/Jsoume NPoueaypbl OLleHUBAHNS 3HAHUI, YMEHHUH,

HABBIKOB M ONIbITA 1eSITEIbHOCTH, XaPAKTEPU3YIOIIMX 3TaNbl GopMUPOBAHUS

KOMIIETeH M
PesynbraTel 00y4yenus dopmupyeMas KOMIETEHIHU (C Ouenounsie
yKa3aHHEM KoJia) CpeJcTBa
1-ii otan | 3narte: Marematmueckuii ammapart, | OIIK-3 CIIOCOOHOCTBIO | JTabOpaTOpHBIE
HEOOXOAMMBIA 17 PEIIEHHs | UCIOJb30BaTh OCHOBHBIE 3aKOHBI paboTHI;
3HaHuA | OpOQECCHOHANBHBIX  3aJa4 B | €CTECTBEHHOHAYYHBIX JUCIHILUIMH B TPYNIOBbIC H
obnactu XUMHUHU ¥ | IPO(ECCHOHANIBHON ACSTENBHOCTH | L0 JMBULyalIbHBIE
MaTepUalOBEICHUS




3HaTh: OCHOBHBIE TEOPETHUYECKHE TBOPYECKHUE
MOJIOKEHUSI CMEXKHBIX C XHUMHUEH 3aaHus;
€CTECTBEHHOHAYYHBIX JAWCIHUIUINH pedepaTsr;
JOKJIAJpbI;
3HaTh:  OCHOBHBIE  3Tambl W KOHTPOJIbHBIC
) I1K-3 Bnanennem  cucremoit paGoTHI;
3aKOHOMEPHOCTH  (hOPMUPOBAHMUSI ’
(byHIAMEHTAJIBHBIX ~ XMMHYECKHX (yHnaMEeHTaNbHBIX  XHMHYECKHX KOJLIIOKBHYM,
i . KOMILIEKT
HOHATHN HOHSITHIA.
3HaTh: ocHOBHBIE 3Tambl pa3Butus | [IK-4 cmocoOHOCTRIO TPUMEHSTH pasHOYpOBHCBBIX
XUMUH; OCHOBHBIE  €CTECTBCHHOHAYUYHBIC 3ajad,
Hay4HbIE JOCTH)KEHHMs HauOoliee | 3aKOHbBI u 3akoHoMepHocTH | KPYIJIBIH CTOJL,
BBIJIAIOIINXCS OTEUECTBEHHBIX M | PA3BUTHsI XUMHYECKOH HayKH TpU TECT
3apyOeKHBIX XHMHUKOB, aHaJIu3e MOMYYCHHBIX PE3YIbTaTOB
WX BKIIQJl B pa3BUTHE XUMHH. MOJTYYEHHBIX PE3YJIbTaTOB
2-fi oTan | YMeTh: pemath THoOBbie ydueOHbie | OITK-3 CIOCOOHOCTBIO | TabOpaTOpHBIE
3aJaud 110 OCHOBHBIM pasjeiaM | UCIOJb30BaTh OCHOBHBIC 3aKOHBI paboTEI;
YMeHusi | MaTeMaTHKH U | eCTECTBEHHOHAYYHBIX JUCIUIUINH B IPYIIIOBEIE U
i]CTeCTBeHHOHay‘{HBIX JUWICIMIUIMH | Tpo(heCcCHOHATBHON JeATeNbHOCTH MHIMBHTyaIbHbIE
MeTh:  TIPUMEHSITh  OCHOBHBIE .
p TIK-3 BJIaJICHHEM cUCTEMON TBOPYECKHE
(dyHIaMeHTaJ bHBIE  XUMHYECKHE )
3aJJaHHUS;
MOHSTHS (yHIaMEHTAaNbHBIX  XMUMHYECKHX
. pedepartsi;
TIOHSITHIA TOKIAJIBL;
Ymers: omenuBath xumudeckue | [IK-4 crmocoOHOCTRIO TMPUMEHSTH
. KOHTPOJIBHBIE
MOHATHSL M 3aKOHBI B CJIOKHOW | OCHOBHBIE  €CTECTBEHHOHAyuYHbIE AGOTHL:
CHCTEME BO33PEHHMI COBPEMEHHOI | 3aKOHBI u 3aKOHOMEPHOCTHU p ’
o KOJUIOKBUYM;
XUMUHU pa3BUTHUA XUMHYECKOH HAyKu IIpH
aHaN3e TIONYYEeHHBIX Pe3yIbTaToB KOMILICKT
pa3sHOYPOBHEBBIX
3a1ay;
KpPYIJIBIHA CTOJI,
TECT
3-ii oTanm | Bnagers: HaBbikamu pabotel ¢ | OIIK-3 CIIOCOOHOCTBIO | Ta0OpaTOPHBIE
y49e0HOH JIUTepaTypol, OCHOBHOW | MCIIOJB30BaTh OCHOBHBIE 3aKOHBI paboTEHI;
Brnanmers | TepMUHONOTHMEH M TMOHSTUHHBIM | €CTECTBEHHOHAYYHBIX AUCLUILIMH B PYIIIOBBIC U
HaBbIKaM | ammapaToMm 0a30BBIX | IpPOQECcCHOHAIBHON ASSITETbHOCTH MHMBH/IyaIbHbIE
u MaTeMaTHYECKUX u
TBOPYECKHUE
€CTECTBEHHOHAYYHBIX AUCIMIUIMH .
Bmagerp  cucremoif  0a30BBIX SAIAHITT,

a TIK-3 BJIaJICHUEM CHCTEMOM pedeparsi;
(yHIaMEHTaIbHBIX  XMMHYECKHX ’
IIOHSITHI (hyHIaMEHTaNBbHBIX ~ XUMHYECKHX AOKJIaJIbl;

. KOHTPOJIBHBIE
TOHSTHH

paboTHI;
Bnaners: HaBbikamu | [IK-4 crmocoOHOCTBIO TPUMEHSITH
00s13aTENBHOTO O3HAKOMJIEHHMSI C | OCHOBHBIE  €CTECTBEHHOHAYUYHbIE KOJTOKBUYM,
MPEABICTOPUEH TOTO WM HMHOTO | 3aKOHBI u 3aKOHOMEPHOCTHU KOMILICKT
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Mearoru4eckon AesTebHOCTH. MOJTYYEHHBIX PE3yJIbTaTOB KpPYIJIBIHA CTOJI;
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1. 3aKOHOMEPHOCTH B IreOMETPUYECKON KOH(PHUIypaluu MOJEKYN. J[IMHBI CBA3el U BaJlCHTHbIE
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JIMTOJIbHBIA MOMEHT U U30MEPUS MOJIEKYIL.

DJNEeKTPOHHBIE CHEKTPHI ABYXaTOMHBIX MOJIEKYIL.
[TonsipuzyemMocTb MOJIEKYIIBI.

CnexTpanbHble 00JacTH.

3aKOHOMEPHOCTH B yIilaX BHYTPEHHETO BpalleHus, KOH(GOpMepEI.
PaBHOBecHast reomeTpruecKasi KOH(QUTYpAIHsS MOJICKYJIBI.
KonebarenbHble CrIEKTPbl KOMOMHAITMOHHOTO PACCESTHHUS.
DHEepreTUYecKre COCTOSIHUS ABYXaTOMHOM MOJICKYJIBI.
[TonsipuzyemMocTb MOJIEKYIIBI.

OTTankuBaHue JIEKTPOHHBIX Hap.
NHTEHCUBHOCTH 2JIEKTPOHHO-KOJIE0ATENBHBIX ClIEKTPOB, puHImI dOpanka-Kongona.
[Tonspuzanus IUAIEKTPUKOB.
PaBHOBecHas reomeTpuyeckas KOHQUTypalus MOJIEKYIbI.
[TonspHbIE 1 HEMOJISIPHBIE MOJIEKYJIBI. [JUITOIBHBIA MOMEHT U CUMMETPHS MOJIEKYJI.
Koopaunatsl aToMOB (s11€p) MOJIEKYJIBI.
[Tonspuzanus IUAIEKTPUKOB.
AHrapMOHUYECKUI OCLIILIATOP.
Bnyrpennee Bpamienue B 1,2-quxnopartane.
DIEeKTPUYECKUN TUTIOJIBHBIN MOMEHT B KJIIACCHYECKOUN TEOPHH.
Crnektpockonust komOuHaronHoro paccestHus (KP). Ksantosebiit nogxon k KP.
[Nonsipuzanus qudneKkTprKka B IepeMeHHOM 1osie. MosbHas pedpakius.
CummeTpus MOJIEKYI.
B3aunmoelicTBrue BpameHuid U KoJaeOaHmil.
Kitaccnueckas moaenb MoneKkysbl. OCHOBHBIE MOHATHUSA.
JIByxaToOMHasi MOJIEKYJIa KaK >KECTKHI POTaTOpP.
BpamarenbHbie crieKTpbl KOMOMHALIMOHHOTO PACcCEsSHUS JTMHEHHBIX MOJIEKYIL.
DHEPreTU4eCcKue COCTOSIHUS IBYXaTOMHOW MOJIEKYJIbI.
lapMoHnyecKkuit OCUUILIIATOP.
MexbsaaepHble pacCTOsIHUS, BaJICHTHBIE YIJIbl, YIJIbl BHYTPEHHETO BpaIICHUS.
KonebartenbHo-BpalareabHbIe IEpeXobl B ABYXaTOMHOM MOJIEKYII€.
Kpurepun ouenku (B 0aj1ax):
1 GaJin BeICTABISICTCS CTYNIEHTY, €CJIM CTYJIEHT MPAaBUIBLHO OTBETHII HA TPH KApTOUKH U3
IIATH;
0 GayIoB BBICTABISIETCS CTYNIEHTY, €CJIU CTYJICHT HEMPAaBUILHO OTBETHII HA TPHU KApPTOUKHU U3
ATH

JlabopaTopHBIX 3aHATHI 110 KypCy
«CTpoeHue BelecTBa»

JlabopaTtopnoe 3ansiTue 1. OCHOBBI KJIacCHYECKOI TEOPHH XHMUYECKOT0 CTPOEHHUSI
OCHOBHBIE TIOJIOKECHUSI KIACCHYECKON TEOPUH XMMHUYECKOTO CTPOCHHUS. MOIEKyIspHbIe

MOJCJIHA PA3JIMYHOTO YPOBHS B COBpeMeHHOﬁ TCOPHUU XUMHUYCCKOTO CTPOCHUH.

BCJ'II/I‘{I/IHLI, omnpeaciisiromue recoMeTpuIeCKyro KOH(I)I/Il"ypaI_II/IIO MOJICKYJIBI: MCXKBAACPHLBIC

pacCTOsHUSA, BaJICHTHBIE YIVIBI, JBYIPaHHbIE W TOPCHOHHBIE YIJbl. BHyTpeHHee BpallcHHE.
Kondpopmanun mosekyn. PaBHoBecHble KoHpurypauuu wmoiiekyid. CTpyKTypHas H30MeEpHsL.
OnTHyeckue U30MepBhl.

JlaGopatopHoe 3aHsaTHE 2. CHMMETPHS MOJIEKY.I
DJeMEeHTHI U OIepalluil CHMMETPHUH SIIEPHOM KOH(QUTYpAIlMK MOJIEKYJbl. ToueuHble TPYIIIbI

CUMMCTPUHU. IlonsTue o MPEACTABJICHUAX I'PYIIIT U XapaKTepax HpeHCTaBHeHHﬁ.



JlaGopaTopHoe 3aHsATHE 3. DJIEKTPUUYECKHE CBOHCTBA MOJIEKYJI

IlocTosiHHOE M INEpPEMEHHOE BHEIIHEE JJIEKTPUYECKOE IoJie. JIWUIONbHBIA MOMEHT U
MOJISIPU3YEMOCTh  MOJIEKYd. CBSI3b QJIEKTPUYECKMX CBOMCTB MOJIEKYJ C  3JIEKTPUYECKUMU
CBOICTBaMH BellecTBAa. MoJIbHAS TMOJIAPU3AIMS U MOJIbHASL pepaKiius.

JladopaTopHoe 3aHsiTHe 4. DJIEeKTPOHHO-K0J1€0aTeIbHO-BpallaTeJIbHbIe COCTOSIHUS
MOJIEKY.JI.

CraTtucTH4eckoe pacrpeieieHue MOJIEKYIT IO SHEPTETUIECKUM COCTOSTHUSIM.

BpameHI/Ie MOJICKYJI KaK [EJIOTO. Pa3nuynbie THIIBI MOJICKYJIAPHBIX BOJYKOB.

JladopaTopHoe 3ansitue 5. KosebaTebHble CIEKTPbI MOJIEKY.I.

Konebanus monekyin. [IpubnamkeHre rapMOHMYECKOTO M aHTAPMOHUYECKOTO OCIHMIUISITOPA.
BsaumopneiictBue BpameHuil u kosjeOanuil. HopmanbHble KojeOaHUs, 4acTOTHI HOPMaJIbHBIX
KOJIeOaHUM U YaCTOThl OCHOBHBIX KOJIEOATEIbHBIX IEPEXO0/IOB.

JlaGopaTtopHoe 3ansiTHe 6. ClIeKTpPOCKONHsI KOMOUHALMOHHOTO PACCeSTHUA.

MukpoBoanoBele, UK- n KP- cnekrtpsl monekyn, BeposTHOCTM mepexoloB M NpaBHiIa
oTOOpa MpH nepexoax MKy pa3InYHbIMU KBAHTOBBIMH COCTOSTHUSIMHU MOJIEKYJ. CBSI3b CIIEKTPOB
MOJIEKYI ¢ uX crpoeHueM. OmpeneneHiue CTPYKTYPHBIX —XapaKTEPUCTUK MOJIEKYd U3
CHEKTPOCKOITNYECKHX JAHHBIX.

Kpurepun ouenku jiadopaTopHbix pador

«5 OamtoBy: 3amanue Mo paboTe BHITIOJHEHO B MOJHOM oObeme. CTYIACHT TOYHO OTBETHUJI HA
KOHTPOJIBHBIC BOIIPOCHI, CBOOOJHO OPHUEHTHUPYETCS B TMPEMIOKCHHOM pEIICHUH, MOXKET €ro
MOIU(UITMPOBATH TIPH U3MEHEHHUH YCJIOBHS 3a1a4i. OTYET BBHIIIOJHEH aKKYPAaTHO U B COOTBETCTBUH
C IPEIBSBISIEMBIMH TPEOOBAHUSMH.

«4 Oamnay»: 3amaHue 1O paboTe BBIMIOJHEHO B TOJHOM oObeme. CTYIeHT OTBETHJI Ha
TEOPETUYECKUE BOIMPOCHI, UCTIBIThIBAasI HEOObIIHME 3aTpyaHeHus. KadectBo oopmienus otdera K
paboTe HE MOJTHOCThIO COOTBETCTBYET TPEOOBAHMSM.

«3 Oamna»: CTymeHT MNPaBWIBHO BBHINIOJHUI 3amaHue K padore. CocTaBWiI OTYET B
YCTaHOBJICHHOW opMe, TPEACTaBUI pelIeHUs OOJIBIIMHCTBA 3aJaHUM, NPEITyCMOTPECHHBIX B
pabote. CTyIeHT HE MOXKET MOJTHOCThIO OOBSICHUTH MOJy4YE€HHBIE PE3YIbTaTHhI.

«2 6amrtay: CTyneHT HempaBWIbHO BBIMOJIHUI 0T 70% mo 50% 3amanuii paboThl U HE MOMKET
OOBSCHUTH MOJYyYECHHBIC PE3y/IbTaT.

«1 Gamm»: CTyneHT HempaBWIbHO BbIMONHWI cBbilie 70% 3amaHuii pabOThl U HE MOXKET
O0OBSCHUTH MOJTYYCHHBIE PE3YIIbTaT.

«0 GannmoB» CTyAEHT HE BBIMIOJHUI BCE 3a1aHUs padOThI U HE MOXKET OOBSICHUTH MOJTyYCHHbBIE
pe3ynbTaT

KoMmnjiekT TecToB
1. VYkaxute BEpHOE HEPABEHCTBO:
A) *Ee >> Ev >> EJ B) Ee > Ev > EJ
Bb) Ev >> Ee >> E; r) Ee<Ey>>E,
2. VYKaxuTe TpaBWIbHYIO (GOpMyTy, HCIOJB3YyeMYyIO [UIsl pacdyera TMOJIHOM DJHEpruu B
KBAaHTOBOM MeXaHHKE

A)*E:Ee+Ev+EJ B)E:Ev+EJ
E)E:Ee +Ev F)E:Ee+EV_EJ
3. Bribepure npaBUIIbHBIN OTBET:

A) “Ee = 10° +10° Tx/momn B) Ee = 10° +107 Tx/Monb



B) Ee = 10* +10° Ix/Momnb r) Ee = 10° +10° xJIx/Momb
Bribepure BepHOE HEPABEHCTBO:

A) *(De >> meXe > 0 B) e < WeXe <0
B) We << MeXe > 0 F) We >> WeXe < 0

VYKa)xuTe NpaBWIBHOE 3HAYEHUE DHEPIUM IIPU IEPEX0Je ABYXaTOMHOM MOJIEKYIBI MEXKIY
pa3peleHHbIMY NTpaBUIaMu 0TOOpa K0J1e0aTeIbHBIMU YPOBHSIMHU:

A) “Ey = 10* Jlxx/Moms B) Ey = 10° JIxx/Moub
B) Ey = 10° [Ix/mMois r) Ev = 10% JIx/Momnn

VYKkaxkuTe NpaBWIBHOE 3HAYEHHUE DHEPIUM IIPU IEPEX0Jie ABYXaTOMHOM MOJIEKYIBI MEXIY
pa3pelieHHbIMY paBUIaMu 0TOOpa BpallaTeIbHbIMU YPOBHIMU:

A) "E; ~ 10% JIx/Monp B) E; = 102 kKkan/Mob
B) E; ~ 102 kJIx/Monb r) E; = 102 xan/mos
Bri6epute npaBUIbHBINA OTBET:

A) © Kaxjoe 2MeKTPOHHOE COCTOSHHE JBYXaTOMHOM MOJEKYIbl MMeeT CBOil Habop
CXOJIATIUXCS KOJIeOaTETbHBIX U PACXOSIINXCS BPAIIATeIbHBIX COCTOSTHU;

b) kaxgnoe sIEeKTpOHHOE CTpOEHHE [BYXaTOMHOW MOJIEKYNIbI HMeeT CBOM Habop
pacxoasiuxcs KojedaTreabHbIX U BpallaTeIbHBIX COCTOSHHIA;

B) kaxmoe 3J€KTpOHHOE COCTOSIHHE ABYXaTOMHOW MOJIEKYJIbI MMEET CBOW Habop
CXOSIIIIUXCS KOJIeOaTeIbHBIX U BpallaTeIbHBIX COCTOSHHIA;

I') kaxmoe SIEKTPOHHOE COCTOSHHE JIBYXaTOMHOW MOJIEKYJIBI MMEET CBOW Habop
pacxoasiuxcs KojedaTeabHbIX U CXOIIIINXCS BpalllaTeIbHbIX COCTOSHUN

BBI6epI/ITe BE€PHOC COOTHOMICHUE JIA pacye€Ta 4aCTOTBL KOJIeOaHUH ﬂBYXaTOMHOﬁ MOJICKYJIbL

2

v
1
A)VYZX B) VVZZTE}\,
* c A
b = NDv ="
) v y ) v .

9. BLI6epI/ITC BE€pHOC COOTHOIICHHUC IJIg IEpecHeTa MCKAY BOJHOBOI'O 4YuCJlIa V B YaCTOTY

KOJICOAHM V’ ISl IBYXaTOMHOM MOJICKYJIbI
* \Y%

A) v =cv By v =—

c

B) v =° Nv="
% 21

10. Ykaxxute npaBuiibHYI0 (GOpMYITy JJIs pacueTa TepMa JBYXaTOMHON MOJIEKYJIbI:

A)*azE B) 8=i
hc hcA

]5)1»:=h—C F)szhc—yL
A E
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11. VkaxxuTe npaBuiIbHYIO (GOPMYILY JUIS pacdyeTa MOMEHTa MHEPLHUH JIByXaTOMHOW MOJIEKYIIbI
AB

MOJICKYJISIpHasA Macca , ® MOJICKYJSIpHAasl Macca g r2

A)l=
MOJICKYIIIpHasA mMacca , + MOJICKYIpHadA Macca g
MOJICKYIISIpHAaA Macca , ® MOJICKYJIsSIpHas mMacca
B)* I = KyJsp A KyJAp B °1a.e.M.-r02
MOJICKYIISIpHasA Mmacca , + MOJICKYJIApHAas Macca
B) I MOJICKYIIIpHasA macca , + MOJICKYJIsIpHas Macca g r2
= L]
MOJICKYJIpHAsA Macca , ® MOJICKYJIpHAs Macca g
MOJICKYJLIpHasA Macca , + MOJICKYJIpHasl Macca
= KyIAp A AP Belaemer?

MOJIEKYJISIpHAsl Macca , ® MOJIEKYJISIpPHAsl Macca
12. BeiGepute mpaBuUiibHYIO (OPMYTy UL pacdeTa pa3pelIeHHBIX YPOBHEH BpalaTesbHON
SHEPrUH JIBYXaTOMHOU MOJIEKYIIbI

2

N h
A) E, = 7

«JJ+1) B) E, =

2 2

b) EJ:h «JJ+1) INE, =

7l 8’|

< J(J+1)

8l

*BJ(J+1)

13. Ykaxxute npaBuiIbHYI0 GOPMYITY IJI pacdyeTa BpallaTeJIbHONW MOCTOSTHHOM:

* h h
A B=——— B B=
) 8rllc ) 8rl
h? h?
b B=——— N B=
) 8rlc ) 8l

14. Yxaxute mnpaBuiao oTOOpa UId pa3pelieHHBbIX IEPEeX0J0B MEXAY COCEAHUMH
BpallaTeIbHbIMU YPOBHIMU JIBYXaTOMHOM MOJIEKYJIbI B IPUOIMKEHUH KECTKOTO pOoTaTopa:

A A=+1 B) AJ=0, +1, 2
B) AJ=0, +1 I Al==42

15. Boibepute mnpaBmwibHYI0 (OpMyNLy IUis pacdeTa BpallaTelbHBIX TEPMOB IABYXaTOMHOMN
MOJIEKYJbI B IPUOIIKEHUH HEKECTKOTO poTaTopa

A) £=B+J(J+1)—DI(J+1)>? B) e =B« (J+1)—DJ?
B) £ =B+ J2 —DJ(J+1) I) e=BeJ{J+1)-DU+1)?
16. YkaxxuTe nMpaBWiIbHYIO (OPMYITY JJIs pacdera SHEPIHU rapMOHUYECKOTO OCIHIUISATOPA:
A)*E=£-k-(r—re)2 B)E:E-k-(r—re)
2 2
B) E=k-./(r-r,) 1“)E=;-k-(r—re)3/2

17. Yxaxute npaBuiio 0TO0pa sl IByXaTOMHOW MOJIEKYJIbI B IPUOIMKEHUN FapMOHUYECKOTO
OCLIMJUISITOPA:

11



18.

19.

20.

21.

22.

23.

24,

A" Av=+1 B) Av=%1, +2

B) Av=0, +1 ) Av =41, +2, +3
VKaKuTe TPaBHILHYIO (OPMYITy I pacdeTa yaCTOThI KOJIEOAHHUM JIBYXaTOMHOM MOJIEKYJIbI

N 1 |k
A) O)Koﬂ = i E B) O)KOJ-I = AL /7
2n '\ 2hc \[ 1

1 |k 1 |k

B) Oun =5 4 F) Oy = 2 o

2nc \[u 2h°c\p

Ykaxute npaBuwibHYI0 (OpMYITy Ui pacdyeTra HYJIEBOTO YPOBHS DHEPTHUU JBYXaTOMHOM
MOJIEKYJIbI B IPUOIMYKEHUH aHTAPMOHUYECKOTO OCIUJUISITOPA!

B) E, =hco,_,

B) E, = ;hmmc I E, =h%co,,

VYkaxuTte MNpaBwibHYl0 (QOpMyny s pacdera SHEPruM JBYXaTOMHOM MOJIEKYJIbl B
MPUOIMHKEHUH aHTAPMOHUYECKOTO OCHMIUIATOpA:!

A E= 0,4 ) -0, (v ) B) E=0,(v+2) - 0.%,(v+7)

b) E=(oe(v+;)+(oexe(v+;)2 I E=coe(v+;)2 —mexe(v+;)

VYxkaxuTte mnpaBuiabHyl0 GopMmyily s pacueTa KoJsiebaTelbHO-BpallaTeIbHOTO TepMa
JBYXaTOMHOM MOJIEKYJIbI B MPHOJIMKEHUH HEXKECTKOro poTaropa M TapMOHHYECKOIO
OCLMJUIATOPA:

A)" g, =B*JJ+1)-DI*(I+1)? +@e(V+;)—@eXe(V+;)2
b) ¢, :B'JZ(J+1)_D(J+1)+Q)9(V+;)—(Dexe(v+;)2
B) &,, = B+J?(J+1)—DJ,(J +1)? “”e(wi)—coexe(w;)z

I g,, =B+JJ+1)—DI2(I+1)° +me(v+;)+mexe(v+;)2

VYkaxure IIpaBHUJIO 0T60pa U1 TIICPEXO010B ,Z[BYXaTOMHOﬁ MOJICKYJIBI MCXKIY pPa3HbIMHU
KOJ'Ie6aTeJ'ILHO-BpaH_[aTeJ'ILHLIMI/I COCTOAHUAMMU:

A)" Av==1 42, 43, A=+l B) Av=+1 +2, AJ=0, +1
B) Av=0, +1, AJ=+1 ) Av=0, +1, 42, 43, AJ=+1, +2

Vkaxure mnpaBwibHYIO0 (opMmyny ans pacuera TepMmMoB A R-BerBell kosebarenbHO-
BpallaTebHOTO CIEeKTpa:

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"+D? J'=0, 1, 2
Vkaxure mnpaBwibHyl0 GopMyly Juid pacdyera TepMoB s P-BeTBeil kosebarenbHO-
BPALIATEILHOTO CIIEKTpa:
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25.

26.

27.

28.

29.

30.

A) g, =vo+2BJ"+1), J"=0,1 2  B)g, =v,+2BJ"(J"+1), J"=0, 1, 2
B)" g, =v,—-2BJ'+1), J'=0,1 2 D) eg,, =v,+2BJ'+1? J=0, 1, 2

VYKaxure npaBuIbHY0 GopMyy IS pacueTa B3auMOJICHCTBUI BpaIlleHUH U KOJIeOaHui:
x 1 1
A)" B, :Be—oc(v+§) B) B, :BeJ(J+1)—oc(v+§)

B) Bv:Be+a(v+;) I) BV:BQ—%(V+1)2

YxkaxuTe npaBuiao otOopa s BpAmIATEIbHBIX CIEKTPOB KOMOWHAIIMOHHOTO PAaCCESHHSI
JIBYXaTOMHOW MOJIEKYJIbI:

A) AJ=0, +1 B) AJ=0, +1, 42

B)" AJ=0, +2 N AJ=+1 £2
VYkaxuTte npaBUiIbHYy0 (GopMyiy A pacueTa BOJIHOBBIX UHCEN BPALIaTEbHOTO CIIEKTpa
JIBYXaTOMHBIX MOJIEKYJ [P CTOKCOBOM H3JIy4€HUHU:

A) v=v_.+B(4])+6) B)v=v
B)" v=v, . —B(4J+6) N v=yv

+2BJ(J+1)
-2BJ(J+1)

B030

B030

Vkaxxure MpaBWIbHYI (GOpMyly IJIsi pacueTa BOJHOBBIX UHCEN KOJe0aTeIbHOIo CIEKTpa
JIBYXaTOMHBIX MOJIEKYJI IPH AHTUCTOKCOBOM HM3JIy4EHHH:

* 1
A) V:VBQ36 +(’Oe B) V= Vi +(’Oe(v+§)
1
B) V:VBO36_(DE F)V:V5036_(De(v+§)
Vxkaxure IIpaBUJIbHYIO (bOpMy.Hy AJId pacycTa ITOJTHOM OHEPIun HBYXaTOMHOﬁ MOJICKYJIBI:
. 1 1, 1,
A) €hom = €ox +(’0e (V+§)_O‘)exe(v+§) B) €omn — SBpam +(De (V+§)
_ 1,2 _ 1,
B) €hom — € +(’0e (V+§) 1—‘) €homm = gapam +(’0exe(v+§)

VYkaxuTe TmpaBWiIbHYI0 (opmydy AnsS  pacueTra  pANIeeBCKOW  JIMHUU  CIIEKTpa
KOMOHWHAITMOHHOTO PACCEsTHUS IBYXaTOMHOM MOJIEKYIIbI:

A)*V:VBO36 B)V:V
B) v=v, . — O, Iv=v,,—B(4J+6)
KpuTepun u MeToHKA OLIEHUBAHUS Pe3y/IbTATOB TeCTHPOBAHHS:

Onun TectoBslii Bompoc (30 Bompocos).
- 1 Oa BICTABIISICTCS CTYACHTY, €CIIU OTBET MPABHIIbHBIN;

+ O,

B0O30

- (0 0a;mIoB BBICTABIACTCS CTYACHTY, €CJIN OTBCT HeraBHJ’ILHLIfI.

IIpumep KOHTPOJILHOI PadOTHI
1) BonHOBbIE umncna MEPBBIX TPEX JMHUM BpaIlaTEIbHOTO CIIEKTpA IMOIJIOIIEHUS
mostekyasl H¥Cl pasubr 20,88; 41,74 u 62,58 cm™. Onpenenure BpamarenbHyO
NOCTOSIHHYI0 Bo, MoMeHT wuHepuuu lo M MeXbiaepHOE pacCcTOsIHUE [o C
TOYHOCTBIO JI0 TPEX 3HaYaIuX Hudp.
2) XapakTepuCTHUUECKasi YacToTa IMOJHOCUMMETPUYHOTO KojeOaHWs JBOWHOM
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CBA3M B ankeHax coctasiser 1620 cm?. Ilpu kakoii 1iuHe BOJHBI (B HM) OHA
Oyner mposiBiatecsi B KP-criekTpe, ecnu B KauecTBE MCTOYHUKA BO30YXKICHUS
M0JIb30BaThCs InHuen 488,0 HM aproHoBoro Jiazepa?
- Kputepnu u MeToanka onieHUBAaHHUA Pe3y/JIbTATOB KOHTPOJILHBIX padoT
- «3a4TEHO» BBICTABIISCTCS CTYJCHTY, €CIIM paboTa BHIOJHEHA Kak MUHUMYM Ha 70% u
U3JI05KE€HA TPAMOTHBIM SI3bIKOM B OIIPEJEIIEHHOM JIOTHYECKON MTOCIEA0BATEIBHOCTH C TOUHBIM
HCII0JIb30BAHUEM CIEIMAIM3UPOBAHHON TEPMUHOJIOTUY; IOKA3aHO YBEPEHHOE BJIaJICHUE
HOPMaTUBHOI 0a301;
«HE 3aYTEHO» BBICTABIIACTCS CTYJCHTY, €CIIM paboTa BHIIOJIHEHA MeHee, ueM Ha 70% Wi B TIOJTHOM
o0beMe, HO IMEET OJIH U3 HEIOCTATKOB:
- B paboTe 0MmyIeHb! OMKUOKN PH BBIBOJIE OCHOBHBIX (OPMYIT;
- HET OIpeAeIeHHON JIOrMYeCKOH MOCIe10BaTeIbHOCTH, HETOYHO UCIOJIB3YeTCs
cHelralIn3upoBaHHasl TEPMUHOJIOTHUS;
- OTCYTCTBYET 00111ee TOHUMaHue BOIPOCa,
- CTYZIEHT BOOOIII€ HE IPUCTYIAT K BBIMOJIHEHUIO KOHTPOJIBHOU paboThI.

KosutokBuym Ne 1 mo reme «Cummerpus»

Pazngen Cummerpust mosiekyn. TodedHsle rpynnbl CAMMETPUT

CyTb KOJUIOKBHYMA 3aKIIIOYAETCSI B ONPEIECICHUH IEMEHTOB CUMMETPUH I 5 MOJIEKY,
yKa3aHHBIX MpenojgaBatesneM. Heo6xoaumo yka3aTh ToueuHyto rpynny cummerpuu no [endaucy
JUTSI MOJIEKYH U3 Ta0muib 1.

Kpurtepun ouneHku pe3ybTaroB KoJLIOKBHYMa Ne 1 (B 0asu1ax):

- 10 GanoB BBICTABIIAETCS CTYAEHTY, €CIIU CTYAEHT MPaBUIILHO ONPEAEISET BCE JIEMEHTHI
CUMMETPHH AJIS TISITH YKA3aHHBIX MOJIEKYJ ¥ 0€30IIMO0YHO YCTaHABJIMBAET JUIsl HUX IPYIITY
CUMMETPHH;

- 8-9 OanIoB BHICTABISAETCA CTYAEHTY, €CIM CTYIEHT MIPABUIIBHO 1) ONpEeNnsieT Bce AIIEMEHTEI
CUMMETPHH AJIS YETIPEX YKa3aHHBIX MOJIEKYJ M 0€30IIMO0YHO YCTaHABIMBAET AJISl HUX IPYIITY
CUMMETpPHH; 2) TOMyCKaeT MEJIKME OIIUOKH TP YCTAaHOBJICHUHU TPYIIBI CAMMETPHUH, HO 3JIEMEHTBI
CUMMETpPUH OIpeieisseT 030 nO04HO.

- 6-7 OaI0B BBICTABISAETCA CTYAEHTY, €CIM CTYAEHT 1) IPaBUIbHO ONPEIEISAET BCE HIIEMEHTBI
CUMMETPHHU AJIS TPEX YKa3aHHBIX MOJIEKYN U 0€301IMO0YHO YCTaHABIMBAET JJIsl HUX TPYIIILY
CUMMETPUH; 2) T0IyCKaeT 3HAUUTENIbHbI OIIUOKY NIPH YCTAaHOBIICHUH I'PYIIIBI CHMMETPHH,
3JIEMEHTBI CHMMETPUH onpeienseT ¢ ommrokamu st Becex 20% Mouieky;

- 4-5 Oania BBICTABISAETCS CTYACHTY, €CJIU CTYJIEHT 1) IPaBUIIBHO ONpPEEIsIET BCE IEMEHThI
CUMMETPHH JJIS IBYX YKa3aHHBIX MOJIEKYN U 0€30IIMO0YHO YCTaHABIMBAET AJIS HUX TPYIILY
CUMMETpPUH; 2) T0IyCKaeT 3HAUUTEIbHbI OIIUOKY IIPH YCTAaHOBIICHUH I'PYIIIBI CHMMETPHH,
3JIEMEHTBI CHMMETPUH onpeenseT ¢ ommrokamu 11st Becex 50% Moueky;

- 2-3 Oanya BBICTaBISAETCS CTYACHTY, €CIIU CTYJEHT 1) IPaBUIIBHO OIPEEIIseT BCE AIIEMEHTHI
CUMMETPHHU AJIS IBYX YKa3aHHBIX MOJIEKYN U 0€301MO0YHO YCTaHABIMBAET AJISl HUX TPYIILY
CUMMETpPUH; 2) T0IyCKaeT 3HAUUTEIbHbI OIIUOKH MPH YCTAaHOBIICHUH I'PYIIIBI CHMMETPHH,
3JIEMEHThl CHMMETPUH ONpeenseT ¢ omrdkamu ais Becex 80% Mouieky;

0 6ayIoB BBICTABIIAETCS CTYJEHTY, €CJIU . CTYJEHT HE CIIOCOOEH OIpeIeNIUTh 3JIEMEHTHl CUMMETPUU
XOTs1 OBl JUIl OJTHOW MOJIEKYJIbI U COOTBETCTBEHHO HE CIIOCOOEH YCTaHABUTh TPYIITY CHMMETPUH.

KOJ’IJ’IOKBI/IyM o BCEM TeMaM AU CHUIIJIMHBI.
BOHpOCLI K KOJUIOKBUYMY .
1. 3aKOHOMepHOCTI/I B FCOMCTpH‘{CCKOﬁ KOH(I)I/Il"ypaI_II/II/I MOJICKYIIL. I[J'II/IHLI CBSI3€i U BaJICHTHEIE

YTJIBIL.

2. I[PIHOJ'ILHLIIZ MOMCHT U U30MCPHA MOJICKYII.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

DJNEeKTPOHHBIE CHIEKTPHI ABYXaTOMHBIX MOJIEKYIL.

[Monsipu3yeMoCTb MOJIEKYJIBL.

CnexTpanbHble 00JacTH.

3aKOHOMEPHOCTH B yIJIaX BHYTPEHHETO BpaleHus, KOH(GpOpMEpEHI.
PaBHOBecHas reomeTpruecKasi KOH(QUTYpAIHst MOJICKYJIBI.

KonebarenbHble CrIEKTPbl KOMOMHAITMOHHOTO PACCESTHHUS.

DHEPreTUYecKre COCTOSIHUS ABYXaTOMHOM MOJICKYJIbI.

[MTonsipu3yeMOoCTh MOJIEKYIIBI.

CratucTudeckoe pacipeiesieHie MOJIEKYJI 110 SHEPTeTHYECKUM COCTOSHHSM.

OrTankuBaHue OJICKTPOHHBIX ITap.

NHTEHCUBHOCTH 2JIEKTPOHHO-KOJIE0ATENBHBIX ClIEKTPOB, puHImI dOpanka-Kongona.

[Tonspuzanust TUAIECKTPUKOB.

PaBHOBecHas reomeTpuueckast KOHGUTYpaIUs MOJICKYJIbI.

[TonsipHBIe U HEMOJSIPHBIE MOJIEKYJIBI. J[UTIOTBHBI MOMEHT U CHMMETPHS MOJICKYIL.
KoopauHaTs aTOMOB (s1€p) MOJIEKYJIBI.

[Monsipuzanus qUAIEKTPUKOB.

AHMapMOHUYECKHUI OCIUILISTOP.

Buyrpennee Bpaienue B 1,2-auxinopaTaHe.

DIIEKTPUYECKHUI AUTTOJIBbHBIA MOMEHT B KJIACCHUYECKOW TEOPHH.

Crnekrpockonus komOuHarmonHoro paccessaus (KP). KpanTossriit moaxon k KP.
[Nonsipuzanus qudaeKkTprKa B IepeMeHHOM 1osie. MosbHas pedpakuus.
CuMMeTpHs MOJIEKYII.

B3aumoelictBue BpamieHuid U KOJIeOaH .

Knaccuueckast Mmoenb MoJiekynbl. OCHOBHBIE TTOHSITHSL.

DHepreTUYeCcKue COCTOSIHUS ABYXaTOMHOM MOJIEKYJIBI.

Craructuueckoe pacnpeesneHue MOJIEKYJI [0 SHEPreTUYECKUM COCTOSTHUSIM.
CriekTpasibHbIe 00J1aCTH.

JIByxaToMHasi MOJIEKYJa KaK )KE€CTKHUI poTaTop.

Hexectkuit potatop.

[l'apMoHMUYECKUI OCHHILIATOP.

AHTapMOHUYECKUN OCLHILIATOP.

KonebartenbHO-BpalareabHbIe TEPeXobl B ABYXaTOMHOM MOJIEKYIIE.
BsaumoneiicTBue BpaiieHuil u kojaebaHui.

KBaHTOBBI# MO1X01 K KOMOWHAITMOHHOMY PAaCCesSHHUIO.

BpamarensHbie crieKTpbl KOMOMHAIIMOHHOTO PAcCesHUs TMHEHHBIX MOJIEKYIL.
KonebartenbpHble CIEKTPHI KOMOWHAITMOHHOTO PaCCEesTHUSI.

HMHTEHCUBHOCTD 3J'IeKTp0HHO-KOHC63TCHBHLIX CIICKTPOB: MIPUHIUII (I)paHKa-KOHIIOHa.

Kpurepun olieHKH pe3yJIbTaTOB HTOTOBOrO KOJJIOKBHYMa (B Oasuiax):
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0 GayIoB BBICTABIIACTCS CTYJCHTY, €CJIM CTY/ACHT HE UMEET MPECTaBICHUS 00 00CYyKIaeMOM
paszene QUCHUIUIMHEI,

- 3 Oayia BBICTABIISIETCS CTYACHTY, €CIIH CTYJICHT UMEeT (pparMeHTapHbIE PEICTABICHUS 00
o0CcyKIaeMOM pa3fielie JUCIUTLIINHBL

- 5 ©aiIoB BBICTABIISIETCS CTYICHTY, €CIIH CTYJCHT UMEET HETOIHbIE MTPEICTaBICHHS 00
o0Cy)KIaeMOM pa3fielie JUCIUILINHBL

- 8 OaJIOB BBICTABIISIETCS CTYIEHTY, €CIIH CTYJCHT UMeeT chopMUpOBaHHEIE, HO COJIEpKAIIUE
CYIIECTBEHHBIE MPOOEIBI MPEICTABICHUS 00 00CYK1aeMOM pa3/iesie IMCIUILIAHBI;

- 10 GamnoB BBICTABIISIETCS CTYACHTY, €CIIU CTYIEHT HUMEET CPOPMHUPOBAHHBIC CHCTEMATHUECKHE
npeAcTaBieHus: 00 00CYKAaeMOM paszelie TUCIUTUTHHBL.

IlepeyeHb TMCKYCCHOHHBIX TeM JJIs1 KPYIJIOr0 CTOJ1a
(ackyccnu, MoJIeMHUKH, IMCITYTa, 1e0aTOB)
no gucuuminuHe Cmpoenue ewecmea

1. Jlnsg yero HEOOXOAMMO XUMHUKY YMETh OMPEACNIATh 3JIEMEHThl CHMMETPUU U
YCTaHABIIMBATh IPYIITY CUMMETPHUH JJI pa3HbIX MOJIEKYJI.
2. Kakwue cyiiecTBylOT HEIOCTaTKU U peumyiiecta y cumBosiuku [endnuca?

Kpurepunu onienku (B 6amiax):

- 0 GayTOB BBICTABIISICTCS CTYJICHTY, €CJIH . CTYJICHT HE UMEET MPEICTABICHUS 00 00CyKI1aeMoM
BOIIpOCE;

- 1 Gayut BBICTABIISACTCA CTYICHTY, €CJIM CTYACHT UMeeT (hparMeHTapHbIE TPEJICTaBICHHS 00
00CyX/1aeMOM BOTIPOCE;

- 2 OaJu1a BBICTABIISIETCS CTYACHTY, €CJIN CTYACHT UMCET HCIIOJIHBIC IPCACTaBJICHUA 00
00CyX/1aeMOM BOIIPOCE;

- 3 Gayuta BBICTABIISICTCS CTYICHTY, €CIIM CTYACHT UMEET C(hOPMHUPOBAHHBIC, HO COJIEPIKAIINE
CYIIIECTBEHHBIE MPOOEITBI MPEICTaBICHUs 00 00CYK1aeMOM BOIPOCE;

- 4 Gajuta BBICTABIISICTCS CTYICHTY, €CJIA CTYACHT UMEET C(hOPMHUPOBAHHBIC, HO COJIEPIKAIINE
OT/IeJIbHBIE TIPOOEITBI TIPeIcTaBIeHHs 00 00CYK1aeMOM BOIIPOCE;

- 5 0aJUIOB BBICTABIISIETCS CTYACHTY, €CJIU CTYACHT UMECT C(i)OpMI/IpOBaHHBIG CUCTEMATUYCCKUC
npeaACTaBJICHUA 00 O6Cy>KI[aeMOM BOIIpOCC.

I'pynnoBbie TBOpYeckHe 3aaHus (IIPOEKTHI):

1. CrynenTsl pazouBatorcs Ha mapbl. Kaxxapiii u3 Hux coctasinser no 10 Bompocos mo
COOTBETCTBYIOIIEH TeMe 3aHATH. 3aTeM CTYJEHTHI, COCTOSIINE B OJHOM Mape 0OMEHUBAIOTCS
KapTOYKaMHU C BOIIPOCAMH UM KaXKIbli OTBE4aeT Ha Bce 10 BOMPOCOB CBOETr0 HallapHUKA.
HamapHuku BBICTaBISIOT APYT APYry OLIEHKHU MO MPEIJIOKEHHONW HIXKE IIKaJe.

NuuBuayajibHble TBOpYecKHe 3aaHusA (MPOEKThI):

1 Kaxxapiit u3 ctyaeHToB opopmisier o 10 kapToyek 1Mo COOTBETCTBYIOLIEH TeMe 3aHATHS,
IIPU 3TOM KaX/ash KapToyKa C OJHOM CTOPOHBI COJEPXKHUT IO OJJHOMY OINpPENEIECHUI0 (MOJeKya —
3TO COBOKYITHOCTH CBSI3aHHBIX aTOMOB...) WM Gopmyine U T.1.. C Apyroil CTOPOHBI KapTOUKH (C
o0OpaTHOM) yKa3bIBaeTCs Ha3BaHHE HAMUCAHHOW (opMy:bl, OO (opMynupyeTcs 3alaHue «J1anTe
OTIPEICIICHUE TIOHATUIO «MOJIEKYJa», «aToM» U T.A.. 3aTEM CTYAEHTHI 10 OYEPEIU MOIXOAAT K
MIPEI0/1aBaTelI0 U OH CIIydailHbIM 00pa30M JIOCTAaeT 1Mo 5 KapTOueK U MPOCUT JIMOO BOCHPOU3BECTH
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dbopmyiy, n300pakeHHYIO Ha 0OpaTHOW CTOPOHE KapTOYKe, JIMOO CPOPMYITHPOBATH OMpEciICHUE
MOHATHS, YKa3aHHOTO Ha 000opoTe KapThl. POpMyIMpoOBKa BOIpOCA MPENOJaBaTeNsl 3aBUCHT OT
TOTO, YTO YKa3aHO B KAPTOUKE, COCTABICHHOW CTYJICHTOM.

Kaprouku, Ha KOTOpBIE CTYACHT AAJl IPABUIIBHBIA NCYEPIIBIBAKOLIUN OTBET, OTKJIAIBIBAIOTCS
B IIPpaBYKO CTOIIKY. COOTBeTCTBeHHO, KapTO4YKU, Ha KOTOPBIC CTYACHT JaJl HCUCTKUC WU
HCIIPAaBHUJIbHBIC OTBETHI, OTKJIIAABIBAIOTCA B JICBYIO CTOIIKY.

Kpurepun onenku (B 6amnax):

- 1 GaJut BBICTABISICTCS CTYACHTY, €CIIU CTYJCHT MPABUJIBHO OTBETHII HA TPH KAPTOYKH U3 TISITH;
- 0 GayUIOB BBICTABIISICTCS CTYJCHTY, €CJIM CTYICHT HEMPABUIBHO OTBETHII HA TPU KapTOYKH U3
SITH

KoMmmuiekT pa3HOypOBHEBbIX CUTYALIMOHHBIX 3214 (3aJaHuil)
no gucturuinae CTpoeHne BelecTa

1 3aga4yu penpoAyKTHUBHOIO YPOBHS
3amava (3amanue) 1. CKOIbKO BEpTUKAIBHBIX INIOCKOCTEH CUMMETpUH B MoJiekyie 1,3,5-

TpUXJI0pOeH30I1a.
cl

cl o
3amaua (3amanue) 2 CKOJBKO BEPTUKAIBHBIX MNIOCKOCTEH cuMMeTpur B MoJiekyie CsHs.

3amaua (3amanue) 3. CKOJIbKO BEPTUKAIBHBIX INIOCKOCTEH cCUMMETpHuH B MoJiekyie 1,3,4,6,8-
nentadrop-1H-dpenanena:

2 3agayM peKOHCTPYKTHBHOIO YPOBHSI

3amaua (3amanme) 1. Omnpenenute, KaKue OdJIEMEHThI CHMMETPUU XapakTepHsl mias  1,3,5-
Tpuxiopbenzona? Ha ocHOBaHMM HaAWJACHHBIX JJIIEMEHTOB CHUMMETPUU YCTAHOBUTE TPYIILY
CUMMETPUHU ITON MOJIEKYJIBI.

3amaua (3amanume) 2 Ompenenure, Kakue 3J€MEHTHI cuMMeTpuu xapaktepubl s CsHs? Ha
OCHOBAaHUU HAMIEHHBIX JIEMEHTOB CHMMETPHH YCTAHOBUTE I'PYIIITY CHMMETPUU 3TON MOJICKYIBL.
3amaua (3amanue) 3 Ompenenure, Kakue 3JIEMEHThl CUMMETPUM XapakTepHbl is? Ha ocHoBaHuu
HaWJEHHBIX AJIEMEHTOB CUMMETPUHU YCTAHOBUTE I'PYIITY CHMMETPUU STONH MOJIEKYIIBI.

3 3agaum TBOPYECKOr0 YPOBHS
3amaua (3amanue) 1 Ilpeanoxurte BapHaHTBl 3aMelleHHMs aTOMOB BojAopoaa B Mousekyne 1,3,5-
TpUXJIOpOEH30J1a I IOHWKEHUSI €€ CHMMETPHH.

3anaua (3amanue) 2 IlpeanoxxuTe BapuaHTHI 3aMelIEHHs] aTOMOB Bojopoaa B Moisekyne CsHs
11l IOHMKeHus ee cummerpun 10 Cs.

3amaua (3amanue) 2 Ilpemnoxute BapuaHTHl 3aMEIIEHHs aTOMOB BOJOpPOJAa B MOJEKyIe
1,3,4,6,8-nenradrop- 1 H-penanena mist monmxkenus ee cummetpuu o Cs.

Kpurepun onenku (B Oanax):
- 1 Gann BBICTABIIACTCS CTYACHTY, €CIIU OH MPAaBUIBHO PEILNII OJIHY 337a4y;
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- 0 ©aiyI0B BBICTABIISIETCS CTYIEHTY, €CIIHM OH JIOMYCTHII OIIMOKH MPH PEIICHUH KOHKPETHON 3a1a4H.

4.3.Petimunz-nian OuCyuniuHbl
PeliTuHr—111aH TMCUUIUIMHBI IPEACTABIIEH B MPUIIOKEHUH 3.2.

IlepeBox omenku u3 100-OamnpHON B cHCTEMY 3adyeT/HE3a4YeT MPOHU3BOIUTCS CIIEIYIOIIUM
obpa3zom:

- 3auteHo — oT 59 10 110 6ayos (Bxiroudas 10 moompuTeTbHBIX OAIIIOB);

- He 3auTeHo— oT 0 0 59 Gannos.

5. YueOHO-MeToaUYecKOe U HHPOPMALIMOHHOE o0ecniedeHne T CIUNTHHbI
5.1. IlepeyeHb OCHOBHOM M ONIOJHUTEIBHON Y4eOHOH JIMTEepPaTypbl, HEOOXOAUMOM /I
OCBOEHMS IMCHUIIHHBI
OcHoBHas JUTEpaTypAa!

1. Kampmmos, B.M. Crpoenne BemiecTBa [DIEKTpOHHBIA pecypc| : ydeOHoe mocobue / B.M.

Kamprmos, E.I'. MupomraukoBa, B.I1. TaraypoB. — Onexrpon. man. — Cankr-IlerepOypr :
Jlawb, 2018. — 236 c¢. — JlocTynm K TEKCTY DJJIGKTPOHHOTO W3JaHUS BO3MOXKEH 4Yepes
DNeKTPOHHO-ONOIHOTEUHYIO CUCTEMY W3/1aTeIbCTBA "Jlanp":

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

2. békkep, 10. Cnexrpockommsi [DnekTpoHHBI pecypc] : pykoBojactBo / HO. Békkep. —
OnektpoH. n1aH. — Mocksa : Texnocdepa, 2009. — 528 ¢. — JlocTyn K TEKCTY IEKTPOHHOTO
W3aHUS BO3MOXKEH dYepe3 OIEeKTPOHHO-OMOIMOTeUHyI0 cucTeMy wu3aarensctBa '"Jlanp':
https://e.lanbook.com/book/73013.

3. Kanamnaukos, H.II. Ilpaktukym mo pemieHuro 3amad mo oOmeMy Kypey ¢usuku. OCHOBBI
KBaHTOBOM (pu3uku. CTpoeHHE BeniecTBa. ATOMHas | siepHas (pu3uka [ DIeKTPOHHBIN pecypc]
: yuebnoe nocoo6ue / H.I1. Kanamnaukos, H.M. Koxesuukos, T.B. Koteipio, I'.I'. Ciupusn ;
nox pen. Kanamraukosa H. I1.. — Dnekrpon. nan. — Cankt-IlerepOypr : Jlanb, 2014. — 240 c.
— JlocTyn K TEKCTY 3JIGKTPOHHOTO H3JaHMsI BO3MOXKEH uepe3 DIIEKTPOHHO-OHOIMOTECUHYIO
cucremy usnareiabcrsa "Jlanp": https://e.lanbook.com/book/49468.

4. 3ainymmn, P.A. IlpuMeHeHue CHEKTPOCKONMU B OPraHUYeCKOW XUMHH [DJIEKTPOHHBIN
pecypc]: yue6. mocobue / P.A. 3aitmymmun, O.C. KykoBunen, P.B. Kynakosa; AH PBb,
Otnenenne xumun. — Yda: I'miem, 2007. — DnektpoH. Bepcus ned. myonukanuu.— Jloctyn
K TEKCTy SJEKTPOHHOTO U3JaHMsI BO3MOXKEH Yepe3 DJIEKTPOHHO-OUOIMOTEUHYIO CHUCTEMY
«OnekTpoHHas Oubnamoreka baml'Y»: <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. Kykosunen, O.C. IlpuMeHeHUE ONTUYECKUX METOJOB S WUIACHTH(PHUKAIIUN OPraHUYECKUX
coenuHeHU [DnekTpoHHBIH pecype]: yueb.mocodbme / O.C. Kykosunen; bamkupckuit
rocynapctBeHHblil yHuBepcutrer. — Yda: PULl baml'y, 2014. — DnekTpoH. Bepcus Tmed.
nyonukauu. — J[OCTyn K TEKCTy SJEKTPOHHOTO M3/IaHUs BO3MOXKEH uepe3 DIIeKTPOHHO-
OUOIMOTEYHYIO CUCTEMY «OJIEKTpOHHAs 6ubnmoTreka baml'V»:
<URL:https://elib.bashedu.ru/dl/local/Kukovinec_Primenenie opticheskih
metodov_up_2014.pdf>.

6. [omomatoB, M. 0. HccnemoBaHue >IMEKTPOHHBIX XapaKTEPUCTUK U CBOHCTB MOJEKYT U
HAHOYACTHUII [ DNEKTPOHHBIN pecypc]: yued. mocobue uist CTyd. GU3NUYECKUX CHEeIHaTbHOCTEH /
M. 1O. onomaros, P. 3. baxtuzus, /. O. llynakosckas; baml'yY. — Vda: PULL baml'VY, 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

10.

11.

12.

— 213 ¢. — DnekTpoH. Bepcus ned. myonmukarnuu. — JloCTyI K TEKCTY JIEKTPOHHOTO M3IaHUS
BO3MOXEH 4epe3 DIIEKTPOHHO-OMOIMOTEUHYI0 cucTeMy «JeKTpoHHas Oubmmoteka bamlV»:.
— <URL:https://elib.bashedu.ru/dl/read/DolomatovissElektrHaraktMolekNanoch.pdf>.

Kamran M.I'.,  MexMonekyisspHble  B3auUMOJCHCTBHA.  Pu3Hueckas  HHTepIpeTanus,
KOMITLIOTEPHBIC PAacueThl W MOJEIHHBIC TMOTEHIMANBI [DIEKTPOHHBIN pecypc] : ydeOHOe
nocobue / Kamman WU.I'. ; mox pen. H. ®@. Cremanona ; mep.c anri JI. C. bespykosa, U. T.
PsOunkuna.. — DnekTpoH. gaH. — Mocksa : M3garenscTBo "Jlaboparopust 3nanuit", 2017. —
397 c¢. — Jloctynm K TEKCTy OJJEKTPOHHOTO H3JIaHUS BO3MOXKEH uepe3 OJIEKTPOHHO-
oubmoTeuHyro cucremy u3aarenbersa "Jlane": https://e.lanbook.com/book/94111.

Cummetpust [DIEeKTPOHHBIN pecypc]: MeToaudeckast pazpadoTka no aucuuruimHe «CTpoeHue
BEIECTBA» JIJISl CTYICHTOB XUMHUYECKOTO (haKyJIbTeTa: METOAMYSCKUE yKa3aHus / bamkupckuit

rocyfaapcTBeHHbI yHUBepcuteT; coct. B.P. Xaitpymnuna; 3.M. XamutoB. — VYda: PUILL
baml'V, 2013. — DOnektpoH. Bepcusi med. mnyOnukanmuu. — JloCTynm BO3MOXEH uepes
DNEeKTPOHHYIO OnOIMOTEKY bamI'V. —

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

JonosiHuTEIbHAS JTUTEpPATYpA:

Honomaro, M. HO. ®usnueckue OCHOBBI HAHOZJIEKTPOHUKH [DIEKTPOHHBIN pecypc]: yuel.
nocobue / M. 10. Jomomaros; baml'V. — Yda: PULL baml'V, 2014. — DnekTpoH. BepcHs mey.
nyonukarmu. — J[OCTyn K TEKCTy SJIEKTPOHHOTO H3JIaHWsS BO3MOXKEH depe3 DJICKTPOHHO-
ONOTNOTEYHYIO CUCTEMY «INeKTpOHHAsS OoubmmoTeka
BbamI'V»:<URL:https://elib.bashedu.ru/dl/read/DolomatovFizOsnovyNanoelektroniki.pdf>.

Kpatkuit xypc nexumii mo ¢usmke [DIEKTpOHHBIM pecypc]: yded. mocobue / bamkupckuit
roCyJapCTBEHHBIM yHUBepcuTeT, bupckmit ¢wman; aBr.- coct. A.C. Ywurnunnesa, D.P.
Xy3una; A.A. PycunoB; O.A. IlllenenpkeBuu. — bupck: b® bamlV, 2015. — DnextpoH.

Bepcus Ted. myOonmukanuu. — JIOCTynm K TEKCTy 3JIEKTPOHHOTO H3JIaHWS BO3MOXEH dYepe3
DNeKTPOHHO-ONOIHOTEUHYIO CUCTEMY «DneKTpoHHAs oubmmoTeKa baml'V»:
<URL:https://elib.bashedu.ru/dl/read/Chiglinceva i dr Kratkij kurs lekcij po

fizike_up_2015.pdf>.

Kpatkuit xypc nexkumii mo ¢usuke [DneKTpoHHBIH pecypc]: yueO. mocobue / bamkupckuit
roCyJapCTBEHHBIM YHUBepcuTeT, bupckmii ¢wman; aBr.- coct. A.C. Ywurnunnesa, D.P.
Xy3una; A.A. PycunoB; O.A. IlllenenpkeBuu. — bupck: b® bamlV, 2015. — DnextpoH.

Bepcus med. myOonukanud. — JIOCTym K TEKCTY 3JeKTPOHHOTO HM3JaHUS BO3MOXEH dYepes
DNEeKTPOHHO-0MOIMOTEUHYIO CUCTEMY «DNEeKTpOHHAas 6ubinoreka bamlV»:
<URL:https://elib.bashedu.ru/dl/read/Chiglinceva I dr_Kratkij kurs lekcij po

fizike_up_2015.pdf>.

CanuxoB, P.b. Aromuas ¢usuka [DnekTpoHHBI pecypc]: yueb. mocobue / P.b. Canuxos;
bamkupckuii rocynapcTBeHHbIN memaroruueckuil yHusepcuteT. — Yda: BITIY, 2007. —
DNEeKTpOoH. Bepcus med. myonukanuu. — J{ocTynm K TEKCTY 3JEKTPOHHOTO M3JaHHs BO3MOXKEH

yepe3  DJEKTPOHHO-OMOIMOTEUHYI0  CUCTeMy  «JJeKTpoHHas Oubmmoreka baml'V»:
<URL:https://elib.bashedu.ru/dl/read/Salihov_ ANATOMIYA FIZIK_Uch.pos_2007.pdf>.

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTepHET» M
NMPOrpaMMHOI0 o0ecredeHnsi, He0OXOAMMBIX /151 OCBOEHMS IV CIUIIJIHH bl

1. DnexTponHas Oubmuorednas cucrema «2b baml ¥ - https://elib.bashedu.ru/

2. DnexkTpoHHas OUONMHMOTEYHas cucTeMa «YHHUBEPCUTETCKas OHOIMOTEeKa OHIAWH» -

https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEYHAs cCHCcTeMa u3aTebcTBa «Jlanby - https://e.lanbook.com/
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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 bubmuorexku baml'V - http://www.bashlib.ru/catalogi/

5. YuuBepcanbHas bassl nanneix EastView (10oCTynm K 3J€KTPOHHBIM HAYYHBIM >KypHajlam) -
https://dlib.eastview.com/browse

6. Hayunas osnekrponHas OuOimmorteka - elibrary.ru  (HOCTYn K SJCKTPOHHBIM HAyYHBIM
KypHanam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. dorosop Ne 104 or
17.06.2013 r. JIuuen3uu 6eccpouHbie

8. Microsoft Office Standard 2013 Russian. Jorosop Ne 114 ot 12.11.2014 r. JluneHsun
OeccpouHbIC

9. Kaspersky Endpoint Security mns 6usneca - Crangaptasiid. JloroBop Ne31806820398 ot
17.09.2018 r. Cpok neiictBus Juuenszuu 1o 25.09.2019

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

11. Cucrema unenrpanuzoBaHHoro TtectupoBanusi baml'yV (Moodle). VYuusepcambHas
obuiectBeHHas nuuen3us GNU.
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6.MaTepHaJIbHO-TeXHI/I'leCKaﬂ 6333, H606XOL[I/IMaH AJIs1 OCYHIECTBJICHUSA 06p330BaTeJ'[bHOI‘O nmpomecca mo JMCuuIIinHe

HaumenoBanue
CHEeHUATbHBIX
noMeueHui u
noMeleHun a5
CaMOCTOSITEIbLHOM
padoThI

OCHAIIEHHOCTh CNEeNUAJbHbIX MOMeIeHUI
M NOMeIleHU 1J11 caMOCTOsATeabLHOI paﬁoTbl

IlepeyeHb JMLIEH3HOHHOTO
NMPOrpaMMHOI0 o0ecriedeHusl.
PexkBu3uTHI
NMOATBEPKIAIIEro JOKYMEHTA

1. yuebnas ayauropust
JUISL TIPOBeJeHHs 3aHATHIA
JIEKIIMOHHOT O THNA:
ayautopusi Ne 405 (xopmyc

XMUMHUYECKOro  (haKylbTera),
ayautopusi Ne311  (xopmyc
XMUMHUYECKOro  (haKynbTera),

aymuropust Ne 310 (kopmyc
XHUMHYECKOro  (haKkynbpTera),
aymuropusi Ne 305 (xopmyc
XHMHUYECKOro (DaKysIbTeTa).

2. yyeOHbIe ayAMTOPUU
A1 TpOBedeHMs 3aHATHIA
CEeMHHAPCKOro THNA:
aymuropusi Ne 004 (xopmyc
XUMHYECKoro  (akynbrera),
aymuropusi Ne 005 (xopmyc
XUMHYECKOro (aKyabTeTa).

3. yueOHasi ayauTopus
AJs TeKylero KOHTPOJIsl U
MPOMEKYTOYHOH
arrecTanuu: ayguropus Ne
405 (xopmyC XHMHYECKOTO
(akymbTeTa), ayaATOpHUs
Ne311 (kopIryc XHMHYECKOTO

Aynurtopus Ne 405
VYueOnast MeOenb, y4eOHO-HAINAHBIE IMOCOOMS, JO0CKa, MYyIbTUMeAua-npoekrop Mitsubishi
XD3200U, sxpaH ¢ sexrporpusogom 300*400cm Spectra Classic
AyautopusNe 311
Y4ebHast MeOenb, yueOHO-HATIIAAHBIC MOCOOUs, mocka, nmpoektop Mitsubishi XD 600U, skpan ¢
anekTporpuBoaoM Projecta 183*240cm Matte white
Aynutopus Ne 310
VYueOHast MeOenb, y4eOHO-HAINSAIHBIE MMOCOOMS, JOCKa, MYyJIbTHMeaua-npoekrop Mitsubishi
EW230ST, skpan Hactennslii Classic Norma 244*183
Aynutopus Ne 305
VYueOnast meOenb, y4eOHO-HAINIAIHBIE IMOCOOMS, JOCKa, MYyJIbTHMeaua-mnpoekrop Mitsubishi
EW230ST, skpan Hactennsblii Classic Norma 244*183
Aynurtopus Ne 004
VYueOHast MeOenb, yueOHO-HArNIsAHBIE TMOCOOWs, Jocka, Kkommyratop HP V1410-24G,
nepconanbHeil Kommbiorep Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 mr,
mkad Hacrennsiit TLK6U.
Aynurtopus Ne 005
VYueOHast MeOenb, ydeOHO-HArJIsHbIe TocoOus, nocka, kommbiotep DEPO Neos 470 MD
i5_3450/AGDDR/T500 G/DVD+R u monutop ViewSonic 21.5 - 13 mr, mkadp TLK TWP-065442-G-
GY, mkad moHTaxkHslid NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mxad
HacteHHsid TLK6U.
Aynutopus Ne 001
YuebHast Meberh, yaeOHO-HATIISITHBIE TIOCOOHSA, JOCKa
Aynutopus Ne 002
Y4ebHast Meberh, yaeOHO-HATIISTHBIE TIOCOOHSA, JOCKa
Aynutopus Ne 006
Y4eOHast MeOerh, yaeOHO-HATIISITHBIE TIOCOOHS, JOCKA

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade. Jlorosop
Ne 104 or 17.06.2013 1. JluneHsuu
OeccpodHbIe

2. Microsoft Office Standard 2013
Russian. Jloropop Ne 114 ot 12.11.2014 1.
Jlunen3un OeccpouHbie

3. Kaspersky Endpoint Security ms
ouzneca - Cranpapreii.  [loroBop
Ne31806820398 or 17.09.2018 r. Cpok
neiictBus aunenzun 1o 25.09.2019

4. CucremMa IEHTPAIU30BAaHHOTO
TECTUPOBAHUS baml'y (Moodle).
YHuBepcasibHasi 0OIIECTBEHHAS JTHUIICH3US
GNU
5. Linux OpenSUSE 12.3 (x84 _64) GNU
General Public License
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(axynbrera),
310 (xopmyc
(axynbrera),
305 (xopmyc
bakynbrera),
001 (xopmyc
(axynbrera),
002 (xopmyc
(axynbrera),
006 (kxopmyc
(axynbrera),
007 (xopmyc
(axynbrera),
008 (kopmyc
(axynbrera),
004 (xopmyc
(axynprera),
005 (xopmyc
(dakynbpTeTa).

aymuropust Ne
XUMHYECKOT O
aymuropus Ne
XUMHYECKOT O
ayauropust Ne
XUMHYECKOT O
ayauropust Ne
XUMHYECKOT O
ayauropust Ne
XUMHYECKOT O
ayauropust Ne
XUMHYECKOT O
ayauropust Ne
XUMHYECKOT O
ayauropus Ne
XUMHYECKOT O
aymutopus Ne
XUMHYECKOT O

4, moMmelneHus I
CaMOCTOATEILHOI
PpadoThI: YNTaIBHBIN 3a11 No

1 (TmaBHBIH

KOpITyC),

YUTAIBHBIN 3211 Ne2 (kopmyc
¢u3mara), 4YMTAIBHBIA 3all
Ne 5 (TyMaHHUTapHBIHA
KOpITyC), YNTAIBHBIN 3271 No

6  (xkopmyc

UHCTHUTYTa

IpaBa), YUTANbHBIN 3a71 Ne 7
(TyMaHUTapHBIE  KOpIYC),

nadoparopust

(xopmyc
(dakympTeTa)

Ne 418

XUMHUYCCKOI'O

5. nomemienue A

XpaHeHus u
PO UIAKTHYECKOT 0
o0cay:KUBaHUS  y4eOHOro
000opyI0BaHUS:

naboparopust Ne 416 (xopmyc

Aynutopus Ne 007
YueOHast MeOeih, yaeOHO-HATIISTHBIC TIOCOOHS, JOCKa
Aynutopus Ne 008
YueOHast MeOeih, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
Yuraasnbii 3a1 Ne 1
Hayunstit u y4eOHblii ¢ona, HayuHas nepuoauka, [IK (MonoOmok) - 3 mr, Wi-Fi mocrym mms
MOOMJIBHBIX YCTPOWUCTB, HeorpaHumdeHHbIH noctyn k ObC n B/I; konmuuecTBo mocao9HbIX MecT — 76.
YutanbHbiii 3an Ne2
HayuHbI 1 y4ebHbIN GoHA, HayuHan nepuoamka, MK (MOHOBNOK), NOAKAOUEHHbIX K ceTu NHTepHeT, —
8 wrT., Wi-Fi goctyn ana mMobunbHbIX YCTPOMCTB, HeorpaHUUYeHHblit aoctyn K 96C u B; KonmyecTso
nocagoyHbix mect — 50.
YuraabHbii 321 Ne 5
Hayunslii n y4eOHbIid ¢doHa, HaydHas nepuonuka, I1K (MoHOONOK) - 3 1T, HEOrpaHWYEHHBIN
noctyn k ObC u BJI; konudecTBO moca0uHbIX MecT — 27.
YuraabHsblii 3271 Ne 6
Hayunblii n y4eOHbIid ¢doHa, HaydHas nepuonuka, I1K (MOHOOJIOK) - 6 IIT, HEOrpaHWYEHHBIN
noctyn k ObC u BJ1I; konndyecTBo mocamgounsix mect — 30.
YurtaabHblii 320 Ne 7
Hayunblii 1 ydeOHbI (oHa, HayuyHas nepuojamka, [IK (MOHOONOK) - 5 mT, HeorpaHHMYCHHBIH
noctyn k ObC u B/I; konudecTBO mocagouHbIx MecT — 18.
JladopaTopus Ne 418
VYuebnast mebenb, GakcuMminbHbiM anmapat Panasonic KX-FL423RUB — 2 wr., sH-merp pH-
150MU (c roc. moBepkoii), aBrorpancdopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p
T.207/2-15, Becsr "Ohaus" PA64C (65r, 0,1mr) ¢ moBepkoit, Becst VIC-1500d1 (1500r. 100MI,
BHEIIIH. KQJIMOPOBKA) ACCULAB, HOHOMED H-160MU c TIOBEPKOH, KOMIIJICKC
BonbTamnepomerpuueckuit CTA, kommptotep B komiuiekre DEPO Neos 4601\FO/monutop 20"
Samsung BX2035/knaB./mMbllib, koMmnbloTep nepcoHanbubiii Nel 1.210-14/3, marHuTHas memanka 0e3
HarpeBa Tolopino — 2T, MarHuTHas Mellajgka C HarpeBoM M HaHokepamu4.noBepx hG-MAG HS,
merp-pH pH-150MU (c roc.nmoBepkoii), monutop 19" LG L1919S BF Black (LCD<TFT,8ms,
1280*1024,250K/1/M.1 400:1,4:3 D-Sub), nepcoHasibHbIiI KOMITbIOTEp B coctaBe c/0nok/Core J7-4770
(3.4)/H87/SYGA/HDD 500Gb, monutop JXK'"20"Bercl.knaBuat ypatmbib, npuaTep Canon i-
SENSYS MF3010, pH-merp pH-150MU ¢ roc.moBepkoii, cuctemubiii Omok IIK (775), wmkad
cymwibhbii  LOIP  LF-25/350-GS1, (310X 310x310 MM O/BeHTHIIATOpA.HEPK.CTAlb  IH(POBOI
KOHTpOJIEP), KOIMYECTBO MOCca0uHbIX MecT — 10.
JlaGopaTopus Ne 416
AToMHO-abcopOIMonHbIi criektpodoromerp Moaens AA-7000, dupmbr "luman3y", Snonws,
Oamton ¢ remuem mMapku A — 2 mmr, BerTmiarop BEHTC 100 BKMiy*1/, ra3oBsiif xpomaTo-macc-
criektpomerp mozaenb GCMS-QP 2010PIUS, koMmbioTep B cOCTaBe: CHCTEMHBIH OJIOK, MOHHUTOP,
KiaBuarypa, Mbib, koumaumnonep QUATTROCUMA QV/QN-F12WA, moyroyk Fujitsu LifebooK
F530 Intel Core i3-330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Wi n7HB+0ffice, mnepconambuslit
komnpoTep B Kommuiekte HP AiO 20"CQ 100 eu (moHOO1OK), amekTporumtka Irit IR-8200,1500BT
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XHMHYECKOr0 (haKyIbTeTa).

Jramerp KoH(opku 185mm.
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[Tpunoxxenne Ne 1

MMHOBPHAVYKHN POCCHHN
OI'bOY BO «bAIIKUPCKUU I'OCYJAPCTBEHHBIM YHUBEPCUTET»
XUMUYECKUN ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBbI
mucuuminael CTpoeHue BelecTBa Ha 5-6 cemecTp
ouHas popma 0OydeHuUs

Oo0bem
Buna pa6orsl
AUCHUTLINHBI
O6mmas TpynoemkocTs aucuuruinabl (3ET / qacoB) 4/144
Y4eOHBIX 9aCOB Ha KOHTAKTHYIO pabOTy C MPEMNo/1aBaTesIeM: 84,7
JIEKITUHA 34
MTPAKTUIECKUX/ CEMHUHAPCKHUX -
1ab0PaTOPHBIX 50
Npyrux (TPyIIoBasi, WHAWBHyaTIbHAs KOHCYJIbTAIUS M WHBIC BUIBI
y4eOHOU NeATEebHOCTH, MPEeAyCMaTPUBAIOIINE PabOTy OOYyJaIOIMUXCS C
npenoaaBatenem) (OKP) 0,7
Y4eOHBIX 4acOB Ha CaMOCTOSITEIBHYIO paboTy oOyuatomuxcs (CP) 59,3
YueOHbIX 4acoB Ha MOJTOTOBKY K
sKk3ameny/3auety/ auddepennmporannomy 3adery (KonTposns) -

®dopma(bl) KOHTPOJIS:
3ayeT BO 2 cemecTpe
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Ne Tema u conepxanue dopma u3ydeHuss MaTepuasos: OcHoBHas 1 3ananus 1o ®opma TeKyliero
/o JIEKIMH, TPAKTUYECKUE 3aHITHS, JIOTIOJTHUTET CaMOCTOSTENbHON KOHTPOJISL
CEMUHApPCKUE 3aHSTHS, bHas paboTe CTyIEeHTOB yCIIEBaEMOCTHU
nabopaTopHbie pabOThI, auTeparypa, (KOJJIOKBHYMBI,
caMoCTOsATeNbHas paboTa pexoMeHIye KOHTPOJIbHBIE
TPYJOEMKOCTH (B yacax) Mast paboTHI,
CTYJEHTaM KOMIBIOTEPHBIE
JIK I[TP/CEM | JIP CPC (HOMeEpa u3 TECTHI U T.I1.)
CIIUCKA)
1 2 3 4 5) 6 7 8 9
1 | BBenenue. [1-3] CamocrosiTenbHOe nabopaTOpHbIE
Knaccuueckast 1 KBaHTOBO-MeXaHUYecKast U3y4EHUE paboThI;
TEOPUU CTPOEHUS MOJIEKYJI. PEKOMEHIyeMOn TPYIIIOBBIC U
OCHOBHOH H WH/INBUTyalIbHBIC
JOTIOJTHUTEILHOU TBOPUYECKUE 3aJaHUS;
4 4 JUTEPaTypBHI, pedepartsr;
BBITIOJTHEHHE JOKJIaJIbI;
— nabopaTopHO KOHTPOJIbHBIC
2 paboThI, MOATOTOBKA K paboTHI;
TECTUPOBAHUIO, KOJUIOKBUYM;
3a4yeTy KOMILJIEKT
Pa3HOYPOBHEBBIX
3azay;
KpYIJIBIA CTOJI,
TECT
2 | Knaccuueckasi Mo1esIb MOJIEKYJIbI [1-3, 7] CamocrosTenbHOE nabopaTopHbIC
U3y4eHUE paboThI;
1.1 OcHOBHBIE TOHATHS. pEKOMEHAYEMOM IPYHIOBBIE U
1.2 KoopanHaTel aTOMOB (Si1€p) MOJIEKYJIbI. OCHOBHOM U WHIUBUAYyaJIbHBIE
1.3 PaBHOBecHas reoMeTpHUecKas JOTIOJTHUTEILHOM TBOPUYECKUE 3aJaHUS;
KOH(UTYpaIrysi MOJIEKYIbI. 8 a JUTEPATYpPHl, pedepartsr;
1.4 MexbsaepHble pacCTOSHUS, BaJICHTHbIE 6 10 BBITOJIHEHHUE JOKJIa/Ibl;
YTJIbI, YTJIbI BHYTPEHHETO BpAIllEHUSI. nabopaTopHOI KOHTPOJIbHBIE
1.5 OrrankuBaHue 3JIEKTPOHHBIX Map paboThI, MOJrOTOBKA K paboThI;
1.5.2 Mousiekyibl ¢ p-CBSI3SIMHU. TECTUPOBAHUIO, KOJJIOKBHYM,;
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1.6 3akOHOMEpPHOCTH B TEOMETPUUIECCKOM 3a4eTy KOMILJIEKT
KOH(HUTyparii MOJICKYJI. Pa3HOYPOBHEBBIX
1.6.1 3aKOHOMEPHOCTH B PABHOBECHBIX 3a1ad4;
3HAYEHUSX JUIUH CBA3EH. KpPYIJIBIIA CTOJI,
1.6.2 3aKOHOMEPHOCTH B BaJCHTHBIX yIjax. TECT
1.6.3 3aKOHOMEPHOCTH B yriax
BHYTPEHHETO BpaIleHus, KOHPOPMEPHI.
1.6.4 Buyrpennee BpaieHue B 1,2-
JMXJIOPATAHE.
Tema 2. CuMMeTpPUS MOJIEKYJI. nabopaTopHbIE
paboThI;
TPYIIOBBIE U
WHIUBHUIyaJIbHBIC
TBOPYECKHE 3a/IaHNS,
12 12 [1, 7-8] pedeparsr;
JIOKJIAIBI;
KOHTPOJIbHbBIE
paboTHI;
KOJUIOKBUYM;
KOMILJIEKT
Pa3HOYPOBHEBBIX
3azay;
KpPYIJIBIA CTOJI,
TECT
Tema 3. DiekTpHUeCKHEe CBOMCTBA [1-3,9-12] CamocrosTenpHOe nabopaToOpHbBIC
MOJIEKY.JI. U3y4eHUE paboThI;
3.1 JIunonbHbIE MOMEHTHI MOJICKYIL. pPEKOMEHIyeMO TPYIIOBBIE U
3.1.1 DnekTpuyecKuil UMOIbLHBIA MOMEHT B OCHOBHOH U WHJUBUIyaJIbHbIE
KJIACCHYECKON TEOpHH. JOTIOJTHUTEILHOM TBOPUYECKUE 3aJaHUS;
3.1.2 IlonapHbIE ¥ HETIOJISPHBIE MOJICKYIIHI. JTUTEPaTyphl, pedepartsr;
JIunonbHBIA MOMEHT U CUMMETPUS BBITIOJIHEHHE JIOKJIabl;
MOJIEKYIL. nabopatopHoit KOHTPOJIbHbBIE
3.1.3 JIunonbHbI MOMEHT U U30MEepUs paboThl, MOATOTOBKA K paboThI;
MOJIEKYIL. 113 TECTUPOBAHUIO, KOJUJIOKBUYM;
3.2 [lonsipu3yeMoCTh MOJIEKYIIBI. 3a4eTy KOMILJIEKT
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3.3 CBsI3b 2IEKTPUUECKUX CBOWCTB MOJIEKYII pPa3HOYPOBHEBBIX
C 2JIEKTPUYECKUMH CBOMCTBAMH BEILIECTBA. 3aja4;

3.3.1 ITongpu3zanus AU3IEKTPUKOB. KpYIJIBIA CTOJ;
3.3.2 Tlonapuzanus 1UAJIEKTPUKA B TeCT
IIEPEMEHHOM TIOJIE.

3.3.3 MoabHas pedpaxuusi.

Tema 4. DJ1eKTPOHHO-K0/1€0aTEJILHO- CamocTrosiTenbHOe nabopaTtopHble
BpalaTejbHble COCTOSIHUS MOJIEKYJI. U3YYEHUE PEKO- paboThI;

4.1 DHepreTu4ecKre COCTOSAHUS MEH]IyeMOMU 0oc- I'PYIIIOBBIE U
JIByXaTOMHOM MOJIEKYIIBI. HOBHOU M JI0TIOJI- WH/IBUTyalIbHBIC
4.2 CTaTUCTHYECKOE pacripe/iesieHre HUTEJBHOM JIUTE- TBOPYECKHUE 3a/IaHNS,
MOJIEKYJI TT0 DHEPTETHYECKIM COCTOSTHHSIM paTypsl, BHITIOJI-HEHHE pedeparsr;
4.3 CrektpanbHble 00J1acTH. nabopa-TopHOI JOKJIaJIbl;

4.4 BpamarenpHble COCTOSTHUS MOJIEKYJI. paboThl, MOATOTOBKA K KOHTPOJIbHBIE
4.4.1 JIByxaToMHast MOJIEKyJ1a KaK )KECTKUI [1-6] TE-CTUPOBAHUIO, paboThI;
poTarop. 22 22 KOHTpPOJIbHOH padoTe, KOJJIOKBHYM;
4.4.2 HexxecTkuil potaTop. 3a4eTy KOMILJIEKT

4.5 KonebaTenbHbIC COCTOSTHUSL. Pa3HOYPOBHEBBIX
4.5.1 l'apMOHUYECKUI OCIUIUIATOP. 3ajad4;
4.5.2 AHrapMOHUYECKUMN OCIUIIISITOP. KpPYIJIBIIA CTOJI,
4.5.4. BzaumopeiicTBre BpalleHU U TECT

KoJieOaHUH.

4.5.3 KonebarenpHO — BpalaTeIbHbIC
MIEPEX0/Ibl B IByXaTOMHOM MOJIEKYIIE.

4.6 CnekTpoCcKonHsi KOMOMHAITMOHHOTO
paccesiHus.

4.6.1 KsanTosbiii moaxon k KP.

4.6.2 BpamaTtenbHbl€ CIIEKTPBI
KOMOHMHAITMOHHOTO PACCESIHUS JIMHEHHBIX
MOJIEKYII.

4.6.3. KonebarenbHble ciekTpsl KP.

4.7 DNeKTpOHHBIE CHEKTPBI JBYXaTOMHBIX
MOJIEKYIL.

4.7.1 THTEHCUBHOCTB IEKTPOHHO-
KOJIeOaTeNbHBIX CIIEKTPOB: MPUHITUT

12
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®panka-KoH0oHa.

Bcero uacos:

34

50

59.3
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PeliTUHI — IJIaH JHCHUTIITHHBI

b1.B.01 Crpoenue Bemecta

HanpasiieHue/crernuanbHocTh 04.03.01. Xumus

Kypc 3, ceMecTphl 5-6

[Tpunoxxenue Ne 2

bann za Yucno
Bunpl yueOHO# AeSITENBHOCTH CTYICHTOB KOHKpPETHOE 3aJJaHui 32 Bans
3a/laHne ceMecTp
Munumanbabld | MakcuMabHBIH
Monyins 1
Texymuii KOHTPOIb
1. TloaroroBka mpe3eHTaInH 10 TeMe
paszena M BBICTYIUICHHE C HEel Ha 50 1 0 500
MpakTHUKyMe / ydactue B paboTe ' '
KpYTJIOro cTosa
2. BemonHeHue nabopaTopHBIX padboT 5,00 2 0 10,00
Py0eskHbII KOHTPOJIbL
1. KomnokBuym Ne 1 (mo mpakrtuke) 10,00 1 0 5,00
Monyns 2
Tekyumii KOHTPOJIb
1. Pemrenue THIIOBBIX 3a1a4 1,00 5 0 5,00
2. BeimonneHue nabopaTopHbIX padboT 5,00 4 0 20,00
3. BeicTymnenue ¢ goxnagoM 5,00 1 0 5,00
e e s0 |1 :
Py6eskHbIi KOHTPOJIb
1. KomnokBuyM 1o BceM TeMaM JMCIUILUTHHBI 10,00 1 0 10,00
2. Tect 30 30,00
IMocemaemocts
1. IToceleHue IEKIUOHHBIX 3aHATHI -6,00
2. [NocerneHre NpaKTUIECKUX (CEMHHAPCKHX, 1a00PaTOPHBIX) 3aHATHIA 0 -10,00
oompuTeabHbIE GANIbI
VYuacTtue B oMMIIAagax 1,00 0 1,00
VY4actue B KOHGEPEHIUIX 2,00 0 2,00
[TyOnuKaius Te3UCoB 3,00 0 3,00
[Ty6nukanus crareit 4,00 0 4,00
Hroro 10
HTOroBblii KOHTPOJIb
3auer 60 100
[MuceMeHHast KOHTpoONBHAs padora (1o He
MIPAKTHKE) 3a4TEHO 3AUTCHO
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