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PABOYAS IIPOTPAMMA YYEBHOU JUCHUITIUHBI
DT/1.B.03 DiekTpoHHBIE COEKTPEL MHINBUIYAIbHBIX COEANHEHNI

1. lludp u HauMeHOBAHUE HATIPABJIEHHUS MOATOTOBKH/CNIENNATbHOCTH:
04.05.01- dynaameHTaIbHAS U TPUKIAIHAS XUMHUS

b

2. Ilpoduas noaroroBKu/cienuaau3anumn: “OyH1aMeHTAIbHAS U TPUKJIATHAS XUMUS

3. KBaaudukanus (cTeneHb) BHIMYCKHUKA: CIICITUATNCT
4. ®opma 00pa3oBaHUA: OuHas

5. Kadenpa, oTBeuammas 3a peajn3aiyio JTHCHHUIUINHBI: 00Ieil 1 HEOPraHMYECKOH
XUMHUHN

6. CocraButesu nmporpammbl:__KocskoB Auapeii BUKkTopoBHY, K.X.H., TOIIEHT

7. PexomenpoBana: HMC xumuueckoro dakynsrera mpoTokosa Ne 4 ot 25.04.23

8. Yueonniii rox: _2026/2027 Cemectp(-bI): 8



9. leablo u3ydeHUs] AUCIMUIUIMHBI “ DJIEKTPOHHBIC CIEKTPhl MHIWBUIAYAJTbHBIX COCIMHCHHUHN ~
SIBJISIETCSI M3YYEHHE OCHOBHBIX TMOJIOKEHUM COBPEMEHHOM TEOpUU CHEKTPOB. OCHOBHBIE
XapaKTEPUCTUKA YPOBHEH JHEPruH, CHMMETPUS AaTOMHBIX M  MOJICKYJSPHBIX CHCTEM.
KonebartenbHble, BpalatreabHble M JJICKTPOHHBIE CIEKTphl. [IpaBmia oTOOpa W BEpOSTHOCTH
MepPEX0/I0B.

3agaun:

B pesynbrare nzyueHus JaHHOW MUCHMILIMHBI aCTIUPAHT JIOJDKEH:

1. Bnagets oOmielt nadopmaruein 0 CHCTEMAaTHKE CIIEKTPOB WHIUBU Iy TbHBIX BEIIECTB.

2. 3HaTh OONIYIO0 CUCTEMATHKY aTOMHBIX M MOJICKYJISIPHBIX CUCTEM 110 CHMMETPHH.

3. HNmerts obmiee mpencTaBieHe 0 KBAHTOBO-MEXaHHUECKOM OIMMCAHUU 3JIEKTPOHHBIX
COCTOSIHMM B aTOMaxX ¥ MOJICKYJIax.

4. 3HaTh IpaBUiIa 0TOOpPA B CIIEKTPOCKOITHH.

10. MecTo yueOHo#i qucuunanubl B cTpykType OOIL: OT/I. dakynbTaTuBbI

11. Ilnanupyemble pe3y/bTaTbl 00y4eHUS] MO AMCHUILIMHE/MOAYJII0 (ZHAHMS, yYMeHHs,
HABBIKH), COOTHECEHHbIE C IJIAHHPYEMBbIMH pe3yJIbTATAMH OCBOEHHsI 00pa3oBaTebHOM

NporpamMmsbl (KOMIETEHUMSMHU BbIITYyCKHHUKOB):

Kon HaszBanne xomneTeHIMu Kon(br) Wuaukatop(sl) [Tnarupyemble pe3yabTaThl 00yUSHHS
I[IK — | Conocoben IIK CocraBisger 3HaTh: - METOJIbI OOPabOTKH M
2 IUTAaHUPOBaTh  padory| 2.1 o0mumit TIJIaH| aHAJTU3a MIEPBUYHOTO|
51 BBIOMPATH, HCCJICIOBAHUS U | DKCIIEPUMEHTAIBLHOTO
aJIcKBAaTHBIE  METOJIbI JleTaJIbHbIE MaTtepuaga 1o CUHTE3y W
pelICHUS Hay4YHO- IUTaHBI HCCIIEOBAHUIO JTUCTIEPCHBIX
HCCIIEI0OBATEbCKUX OTACIbHBIX CUCTEM C 3aJaHHBIM Ha0OpOM
3aJa4 B obnactu cragui pPEOJIOTHYECKUX  CBOWCTB; -
AHATMTUYECKOH, IIK Bribupaer METObI HUCCJICTOBAHMSI
¢duznyeckoi, 2.2 SKCIEPUMEHTAN | PU3MKO-XUMUYECKUX
HEOPraHUYECKO, bHBI e U| IPOIIECCOB, MPOTEKAIIINX Hal
OpTaHHYECKON u pacueTHo- rpaHMIax pasuaena ¢as.
MOJIMMEPHON XUMUU TeopeTudeckue | YMers: - TJIAHUPOBATh
METO/IbI OKCIIEPUMEHT Ha OCHOBE
peleHHs aHaIM3a JUTEPATyPHBIX
ITOCTaBJIEHHOM JAHHBIX; - AHAJIM3UPOBATh U
3aJa4d, HCXos| 0000maTh pe3yJIbTaThl
U3  UMEIOHINXCS| SKCIIEPUMEHTA,
MaTepHUaTbHBIX | GOPMYITHPOBATEH BHIBOIHI.
u BpeMeHHbIX| BiaieTs: - HaBBIKAMHU
pecypcoB HCIIOJIb30BaHMS
AKCIIEPUMEHTATBHBIX 5|
pacueTHO-TEOPETHICCKIX
METOJIOB HCCIIEIOBAHUS
CTPYKTYPHO MEXaHUYECKHUX
CBOMCTB JIUCIIEPCHBIX CUCTEM H
MaTEPHUAJIOB.

12. O6beM AMCHUIUIMHBI B 32a4€THBIX eTHHUIAX/YAC.(6 coomeemcmauu ¢ yueOHviM N1aHOM)

2/72.

dopma NpoMeKyTOUHON aTTeCTALUU (3auem/IK3amen) 3a4ueT.



13. Buasbl yueoHo# padoThI:

TpynoeMKoCTh
Bupn yuebHoli paboThI Bcero Io cemectpam
8
AyIUTOpHBIE 3aHATHA 36 36
B TOM YHCIIE: KonrakTHbIE Yachl 36 36
CamocTosTenpHas paboTa 36 36
B TOM 4HCJIE: KypcoBasi paboTa (IIpOEKT)
dopma MpOMEeKyTOUHOM aTTeCTalluu
(ox3amen —  uac.)
HUroro: 72 72

13.1. Temb1 (pa3aesbl) IUCHUIIMHBI U BUABI 3aHSATHI

Ne
n/
I

HaunmenoBanme pasaciia JUCHUTIIINHBI

Bu bl 3aHs1THIA (4acOB)

NnauBunyanbuelie 3ausatus | CamoctositensHas paboTa

Bcero

OcCHOBHBIE TTOJIOKEHUS
CIICKTPOCKOIIUH U €€ pa3aCIibl.

OCHOBHBIE KBAHTOBEIC 3aKOHEI.

OCHOBHBIE XapaKTEPUCTUKU
YPOBHEH SHEPIUU.
HeBbIpoxk1eHHBIE U

BBIPOKJEHHBIE YPOBHU YHEPTUU.

KBaHTOBaHMEe MOMEHTOB
KOJIMYECTBA JBHXCHUS U UX
IIPOCKIHNH. CloxxeHrue MOMEHTOB
KOJIMYECTBA JBHUXCHUS.
Marautaele MOMEHTEL.

CuMMeTpHs aTOMHBIX CUCTEM U UX
YPOBHEHN YHEPTUU.

OCHOBHBIE IOHATUS TEOPUU TPYTIIT
Y BKHEHUIINE IPYIIIBL.

HeBpipoxkneHHbIE U
BBIPOJKJICHHBIE TUITBI CHMMETPUU

BepositHOCTH Tepexo0B 1
npaBuia oroopa. Bpems xxuzHu
BO30YKIEHHBIX COCTOSHHIA.

JIMmonpHOE U31ydeHHUE.

EcrecTBeHHas mmpuHa ypoBHEN
DHEPIUHU U CIIEKTPAJIbHBIX JUHUI

[TpaBuna otbopa Ans MPOCTEUIIHX
BHJIOB CHMMETPHH

10

MomHoCTH HCITyCKaHMS,
HOTJIOIEHHS U 3aCEJIEHHOCTH
ypOBHEU

11

3aKOHEBI PaBHOBCECHOT'O M3JIYUCHUS.




KoaddunueHTs morinomeHus.
HepaBHoBeCHbBIE CIIEKTPBI
WCIYCKaHUSI M UX HHTEHCHUBHOCTH

KBaHTOBBIE yMCIIA
OJIHO3JIEKTPOHHOTO aToMa 1
CTEIEHb BBIPOXKIEHUS €r0 2 9
ypOBHEHN. XapakTepUCTUKA
CTallMOHAPHBIX COCTOSTHUI
OJIHORJIEKTPOHHOT'O aToMa.

12

[TpaBuiia 0TOOpa M BEPOSITHOCTH
IIEPEX0I0B I
13| OIHODJICKTPOHHOTO aToMa. Toukas 2
CTPYKTypa ypOBHEMN SHEPIUU U
CIEKTPAJIbHBIX JIMHUM

DNeKTpOHHBIE 000JIOYKH aTOMOB.
KBaHTOBBIE YHCIIa SIEKTPOHOB.

14 2
THIBI CTIEKTPOB PA3IUIHBIX
AIIEMEHTOB.
OcHOBBI 001IIEH CHCTEeMaTUKU
15 CJIOXHBIX CIIEKTPOB. 2

MYJ'IBTI/IHJ'ICTHOG paclICIJICHUC.

SIBnenus 3eemana u llltapka.
16 MOMEHTHI sIAEp U CBEXTOHKAS 2

CTPYKTYpa CIEKTPOB.

Tunsl MOJIEKYISPHBIX CIIEKTPOB.
17 OCHOBHBIE TTOJIOKEHUS 2
KBaHTOBOMEXaHUYCCKOM TEOPUHU

MOJIEKYJI.

Kondurypanus Monexyssl u
cBoiictBa cummeTpuu. Popma u
pa3mepsl Mmosiekys. CBoiicTBa

18 o 2 2
CUMMETPHH PAaBHOBECHOM
KOH(UTYpaIU¥ U TOYCTHBIE
TPYMIbI CHMMETPUHU
19 Bpamenne monekyn u 9
BpaNaTeIbHbIC CIICKTPHI.
20 KonebarenbHbie CrIEKTPHI 9
MOJIEKYJL.
’1 DIIEKTPOHHBIE COCTOSTHUS U 9 9

XHUMHUYCCKasd CBA3b B MOJICKYJIaX.

DJIEKTPOHHBIE COCTOSTHUS 1
XUMHUYECKas CBS3b B
22 MHOT'OaTOMHBIX MOJIEKYJIaX. 2 2
DIEKTPOHHBIE CIIEKTPBI
MHOT'O2TOMHBIX MOJIEKYJL.

Hroro: 36 36

14. Metoauyeckue ykazaHus AJisl 00y4arOLMXCsl 10 OCBOCHUIO M CHHIJIMHBI
MaxkcuManbHBIN T0CTYN K MUPOBOM JTUTEpaType (CBOOOHBIN TOCTYM K BEAYIIMM 3apyOeKHBIM
¢bu3znueckuM U GU3NKO-XMMHUYECKUM UCTOYHUKaM uHpopManun). Micnonb3oBanue
METOAMYECKUX Pa3paboTOK Kadeapsl.




15. TlepeyeHb OCHOBHOI M AONOJHUTEIbHON JUTEPATYPhI, PECYPCOB HHTEPHET,
HEeO00XOIUMBIX /ISl OCBOCHHS THCHHUIINHBI
a) OCHOBHAasl JIUTeparypa:

Ne n/n NcTouHuK
1 EabsimeBuu M. A. ATOMHass W MOJICKYJIApHas cCHeKTpockomnus. OOIue BOMPOCHI
' criektpockoniu / M. : 2011. — 240 ¢
) EpmakoB A. W. KBanroBas MmexaHnuka u kBantoBas xumusi / A.W. EpmakoB .— M. :
' IOpaiir : U]J1 FOpaiit, 2010 .— 555 c.
3. Bekkep FO. Cnekrpockonus / FO. bekkep. — M: Texnocdepa, 2009 .— 527 ¢
0) 10NOJIHUTEJIbHAS JINTepaTypa:
Ne n/n Hcrounnk
4 EabsimeBuu M. A. AtomHas U MOJIEKYJISIpHAsi CHEKTPOCKOMUsS. ATOMHas]
' cnekrpockonusi / M. A. EnpsimieBuu. — M. : UznatensctBo: URSS, 2007. —415 c.
5 EabsimueBuy M. A. AtomHas u MOJIEKYJIIpHasl CHEKTpPOCKomus. MoseKyJisipHasd
' cnektpockonusi / M. A. Enpsmesud. — M. : M3natensctBo: URSS, 2007. — 527 c.
6. 3ommeppdeaba A. Ctpoenue aroma u cuekTpsl. ['ocrexusaar. 1956.
7. Bbankep ®@. Cummepust MOJIEKYJ M MOJIEKYJIsipHasi ciekTpockonus - M.: Mup, 1981

16. Ilepeuennb y4eOHO-MEeTOAMYECKOI0 00ecrieYeHusl A1l CAMOCTOSITeIbHOI padoThI:
1. BacunneBa B.1. CnekTpansHble METOJIbI aHAIHM3a: yueOHO-MeToauueckoe mocooue / B.1.
BacunbeBa [u np.] — Boponex : Hayu. ku., 2011 .— 212 ¢

17. HWudpopmanmoHHbIe TEXHOJIOTHH, HCIHOJIb3yeMble [JIsl peanu3anuu y4eOHOI
ANCHUIIMHBI, BKJIOYAs TNPOrpaMMHoOe ofecmedeHHe W HHPOPMAIHOHHO-CIIPABOYHBbIE
CHCTEMBI

1. http://www.elibrary.ru — Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU - kpynueitmmii
poccuiickuii MH(GOPMANMOHHBI TOpTan B O0ONAaCTH HAyKH, TEXHOJIOTMH, MEIUIMHBI |
o0pa3oBaHUs, CoAepKalMid pedeparbl U MOJHbIE TEKCTHl Oojiee 12 MITH. HayYHBIX CTAaTe M
nyOnmukanuii. Ha mumatgpopme eLIBRARY.RU noctynnsl snekrponHsle Bepcuu Oonee 1400
POCCHHCKUX HAayYHO-TEXHUYECKUX JKYpPHAIOB, B TOM 4ncie 6oiee 500 KypHaIOB B OTKPHITOM
JOCTYIIE.

2. http://www.en.edu.ru/ — EcTecTBeHHOHAY4HBI 00pa30BATEIbHBIN MMOPTAT - SBISCTCS
COCTaBHOH YacThio (enepanpHoro noprana "Poccuiickoe oopazoBanue". CoaepXuT pecypesl U
CCBUIKH Ha PECYPCHI 110 €CTECTBCHHOHAYYHBIM IUCIUILTHHAM.

18. MaTepHaJII)HO-TeXHI/I‘IeCKOC odecneuyenue AUCHHUIIJINHBI:



http://www.elibrary.ru/
http://www.en.edu.ru/

19. OueHouHble cpeacTBa AJs NMPOBeIeHUs TeKylleld M MPOMEKYTOYHOH aTTecTALMId.

Ne
I

HaumenoBanue paznena
JUCIHUILIMHBI

Komnerennus

Nupuxarop
JIOCTUKECHUS
KOMIIETEHLIUH

Samanus

OCHOBHBIE TTOJIOKCHUS
CIICKTPOCKOITMH U €€ pa3aciibl.
OCHOBHBIC KBAaHTOBEIC 3aKOHEI

OCHOBHBIE XapaKTEPUCTUKHU
YPOBHEN dHEpruu. BeipoxkaeHHbIE U
HEBBIPOKJCHHBIC YPOBHHU

KBanroBanue MOMEHTOB
KOJIMUECTBA JIBMKEHUA U UX
MPOCKIINH.

OcHOBHbIE IOHATHS TEOPUU TPYIII
Y BaXXHEWILINE TPYIIIIbI

BepositTHOCTH Iepexo0B U MpaBuiia
otOopa. Bpemst xxu3nu
BO30Y>KJICHHBIX COCTOSIHUU.
JlunosapHOE U3ITyUYeHHE.

EcrecrBeHHas mmupuHa ypoBHEN
SHEPIUU U CHEKTPAJIbHBIX JIMHUI

[TpaBwita or6opa it MPOCTEHIIIHX
BHJOB CUMMCTPHHA

MouiHocTH HCITyCKaHus,
HOIJIOILEHHS U 3aCEJIEHHOCTH
YPOBHEHN

3aKOHBI PABHOBECHOTO M3TYYECHHUS.
KoaddurmeHnTs! noriomeHus.
HepaBHOBeCHBIE CIIEKTPBI
WCITyCKaHHUsI

KBanTOBBIE UnCIa
OZHORJIEKTPOHHOI'O aTOMa U
CTEIICHb BBIPOKJICHUS €r0 YPOBHEI.

[TpaBuiia oTO0Opa M BEpOSTHOCTU
NEPEXO0/I0B sl OAHOAIEKTPOHHOTO
aroma. ToHKas CTpykTypa ypOoBHEH

DHEPTUHU M CHEKTPATbHBIX JIMHUH.

SJIGKTpOHHHe 000JI0YKH aTOMOB

OCHOBBI 001IIEH CUCTEMATUKHA
CJIO)KHBIX CIIEKTPOB

SABnenus 3eemana u ltapka.
MOMEHTHI siiep U CBEPXTOHKAs
CTPYKTYypa CIIEKTPOB

MonekysnsapHbie CieKTpbl. TUmbl
MOJICKYJISIPHBIX CIIEKTPOB.

[1K-2

[1K-2.1
[1K-2.2

JloManiHuve 3a1aHus

[IpakTuxo-
OpHUEHTHPOBAHHBIE
3alaHus

[IpomexyTouHas aTTectanus, GopmMa KOHTPOJIS - 3a4EeT

[Iepeuenn

BonpocoB KNM




20 TunoBble OLEHOYHbIE CPeACTBA M MeTOAMYECKHE MAaTepHaJIbl, OIpeaesolue
npoueaypbl OleHUBAHUS

Ouenka 3HaHWM, yYMEHHI M HaBBIKOB, XapaKTepusylolas A3Tanbl (OPMUPOBAHUS
KOMIIETEHIIMM B paMKaxX HW3Y4YeHHs JAUCLUIUIMHBI OCYIIECTBISIETCS B XOJ€ TEKylled u
MPOMEXYTOUYHOM arrectanuii. Tekymias arTecTalusi TMPOBOJUTCS B COOTBETCTBHH C
[TonoxkxeHneM O Tekylleil arTecTaluy OOy4aroUIMXCs MO MporpaMmaM BBICHIETO 00pa30BaHUSA
BopoHnexckoro rocy1apcTBeHHOTO yHHBepcuTeTa. Tekymias arrectanusi MpoBOAUTCS B (opMe:
YCTHBIA OnpoC (MHAWBUIYAIBHBIM OMpPOC); BHIOJHEHHUE MUCHbMEHHBIX JOMAIIHUX U MPAKTUKO-
OpUEHTHUPOBAHHBIX 3a/laHUM, BBIMOJHEHUE TECTOBBIX 3amaHuil. [Ipomexyrounas aTTecranus
MIPOBOAMTCS B COOTBETCTBUU C [lo0%KEeHnEM 0 TPOMEXKYTOUHOM aTTeCTallMi 00YyYaroIIUXCs 0
nporpamMmmam BBICIIETO oOpa3oBaHwUs. KoHTpoisibHO-U3MepUTENIbHbIC MaTrepHuabl
MIPOMEXYTOYHON AaTTeCTallii BKJIIOYAIOT B Ce0s TEOPETHUYECKHE BOIPOCHI, MO3BOJISIOIINE
OLICHUTh YPOBEHb TMOJYUYEHHBIX 3HAHUM, U TPAKTUUYECKOE 3aJaHue, IO3BOJIAIONICE OIECHUTH
cTeneHb CGHOPMUPOBAHHOCTH YMEHHM U HaBbIKOB. [Ipu OIlCHMBaHUM HCHOJB3YIOTCS
KaueCTBEHHbIE Kbl OlleHOK. Kputepuu oreHuBaHus npuBeaeHs! B . 20.2.

20.1 Texyuuii KOHTPOJIb YCIIEBAEMOCTH

KoHTposib  ycrieBaeMOCTH TI0 JMCUMIUIMHE OCYHICCTBISCTCS C IOMOIIBIO  CIICIYFOLIHX
OIICHOYHBIX CPEJCTB: MPAKTHKO-OPUECHTHPOBAHHBIC 3aJaHus, JOMAIIHUE 3aJaHHs, TECTOBBIC
3aj[aHusl, YCTHBIN onpoc. Bompock! 1ist jomaniHero 3aganus GopMyJIUpyOTCs Ha MPAKTHUYECKOM
3agsaTud. Ha CICAYIONIEM [IPAKTUYCCKOM 3aHATHUMU CTYACHTBI MPCACTABIIAIOT PCHICHUC
JOMAIIHETO 3aaHusd, 3aHATHUC HAYUHACTCA C O6CY)KIIGHI/I$I BAapHUaHTOB PCIICHMA. YcTHEIE OITPOCHI
U TECTHPOBAHHS MPOBOIATCS HA MPAKTHUYECCKOM 3aHATHH, O Ye€M MPEIo1aBaTelib 3apaHee
coo01IaeT 00yyaroumcs.

20.2 IIpomeskyTOUHAs aTTECTALMS
[TpomexxyTouHas arTecTaius Mo JUCHUTLTNHE OCYIIECTBIISETCS C TTOMOIIBIO CIIETYIONINX
OIICHOYHBIX CPECTB

1.0OcHOBHBIE KBAaHTOBBIE 3aKOHBI.

2.0OCHOBHBIE XapaKTEPUCTUKHU YPOBHEH sHepruu. HeBbIpOXk1eHHBIE U BEIPOXKAECHHBIE YPOBHH
DHEPIUH.

3.KBanTOoBaHWE MOMEHTOB KOJIMYECTBA ABMKCHHS U UX MTPOCKIIUH.
4.CnoxeHre MOMEHTOB KOJIMYeCTBa IBUKEHHs. MarHUTHbIE MOMEHTHI.
5.CuMMeTpusl aTOMHBIX CHCTEM U UX YPOBHEH SHEPIHH.

6.OcHOBHBIC TIOHATHS TEOPUH TPYII M BaKHEHIIIE TPYTIITHI.
7.HeBbIpOXK/I€HHBIE U BBIPOKICHHbBIE THITHI CAMMETPHH.

8.BeposTHOCTH MEepexo/10B U Mpasuia oToopa.

9./lunoapHOE U3TyUYCHHE.

10.EcrecTBeHHas mUpuHa yPOBHEH SHEPIUU U CHEKTPAIBHBIX JTUHUH.
11.TTIpaBuia oTOopa AJst MPOCTEHIINX BUIOB CHMMETPHH.

12.MOIIHOCTH UCIYCKaHUS, TIOTJIOIIECHHUS W 3aCEJICHHOCTH YPOBHEH.
13.3akoHbI paBHOBECHOTO M3ITyyeHHs. KoaduuneHTs! noriomenus.
14.HepaBHOBeCHBIE CIIEKTPbI UCITYCKAHHUS U X HHTEHCUBHOCTH.
15.KBaHTOBBIE YHCIIa OJTHORIEKTPOHHOTO aTOMa U CTENICHb BBIPOXKJICHHS €r0 YPOBHEH.
16.1IpaBuna or6opa U BEPOATHOCTH NEPEXOIO0B AJISl OAHOIIEKTPOHHOI'O aTOMA.

17.ToHkas CTpyKTypa ypOBHEH SHEPTHH U CTICKTPAIbHBIX JTMHUH.



18.2nexTpoHHBIE 000JI09KK aTOMOB. KBaHTOBEIE YHCIIa JIEKTPOHOB. THITBI CIIEKTPOB PAa3IMIHBIX
3JIEMEHTOB.

19.0cHOBBI 0011IEH CHCTEMATHKH CIIOKHBIX CIIEKTPOB. MyJIBTUILIETHOE PACIICTUICHUE.

20.51Bnenus 3eemana u IllTapka.

21.MOMEHTHI sIJIep ¥ CBEPXTOHKAS CTPYKTYpa CIIEKTPOB.

22.Turbl MONEKYJISPHBIX CIIEKTPOB. OCHOBHBIC MOJ0XCHUS KBAHTOBO-MEXaHUYECKON TCOPHH MOJIEKY L.
23.Kouduryparus MOJIEKyJIbl U CBOHCTBa CUMMETpUU. DopMa 1 pa3Mepbl MOJICKYII.

24.BpaiieHue MOJIEKyJ U BpallaTelIbHbIE CIIEKTPBI.

25.KonebarenbHble CIIEKTPBI MOJICKYIT.

26.DJICKTPOHHBIC COCTOSHUS M XUMHUYECKas CBSA3b B MOJICKYJIaX.

27. DNEKTPOHHBIE COCTOSIHUS U XMMHUYECKasl CBSI3b B MHOT'OATOMHBIX MOJIEKYJIaX. DJIEKTPOHHBIE
CIIEKTPBI MHOTOATOMHBIX MOJIEKYIL.

11 oeHMBaHUsI Pe3y/JbTATOB 00y4eHHUSs HA 3a4eTe UCIOJb3YyeTCsl — 32a4TeHO0, He 3a4TEeHO
CooTHOLIEHHE MOKA3aTe/ e, KPUTEPHEB U HIKAJIbI OEHUBAHNUS Pe3yJIbTATOB 00y4eHHUs

YpoBeHb
Kpurepun orieHuBaHus KOMIIETCHIIUN c(hopMUPOBAHHOCTU [Ikama
KOMIIETEHIINI OLICHOK

Brnagenue ocHOBHBIM MaTepuaioM Kypca, moiHble u | [loporosbiii ypoBeHb
MIPaBUJIbHBIE OTBETHI HA 3aU€Te 3auTeHo

OTtcyTCTBHE 3HAHUI MO BOMIPOCY OMJIETA HA 3a4eTe Wik | — He
HCBCPHLIC, SHAYUTCIIbHO HCKA)KCHHBIC OTBCTEI. 3a4TCHO




