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CocraButens: Xaipymwmna B.P., 1.x.H., gouent, npodeccop kadenpsl GU3NIECKONH XUMUU U
XUMHUYECKON 3KOJIOTUH

Pabouas nporpaMma JTUCHMILIMHBI YTBEP)KJCHA Ha 3acefaHuu Kadeapbl GpU3NUECKON XUMUHU U
XUMHUUYECKOH 3K0J10ruH, IpoTokoa Ne 110t «01» utons 2018 r.

JlomoyTHeHUsT M U3MEHECHHSI, BHECEHHBIC B pa0OUYyI0 MPOTrpamMMy JAUCHUTUINHBI (OOHOBIICHBI TIe-
pEYCHb OCHOBHOM M JOMOJHUTEIBHOW JIMTEPATypPhl U JIMIIEH3MOHHOE MPOrPaMMHOE OOeCIeUeHHeE,
HE00XO0IUMOE /I OCBOSHUS TUCIUILINHEI), TIPUHATHI HAa 3acelaHuu Kadeapsl (GU3HIECKON XUMUN
Y XMMHYECKOHM 3KOoJIOTuH, TpoTokoa Ne 6 ot 22.04.2019 r.

3aBenyromuit kadeapoit f/fbj/lw/ / Myctadun A.I'
/
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1. Ilepeyens nmiaHMpyeMbIX pe3y/abTATOB O0y4YeHHsl MO JMCHMILJIMHE, COOTHECEHHBIX C

NJIAHUPYEMbIMHU Pe3yJbTaTAMH OCBOCHHS 00pa30BaTebHOI MPOrpaMMbI
(c opuenmayueu Ha Kapmuvl KOMNEMeHYull)

B pesynbprare ocBoeHUs 00pa30BaTENBHON MPOrpaMMBbl 00YJAIOLIHICS TOJIKEH OBJIAAETh Clie-
JYIOIIUMHU pe3yabTaTaMu 00y4eHUs 110 AUCLUILINHE:

Pesynbrarer 00yueHus dopmupyemas KOMIETSHIHS (C IIpu-
yKa3aHHEM K0J1a) Meda-
HUE

3HaHuA

3HaTh: MaTeMaTHICCKUH amnmapar, Heo0X0I1-
MBI JIJIs pereHns TpodeccHoHaTbHBIX 33/1a4 B

00JacTH XMMUY U MaTEPHATIOBEICHUS
3HaTh: OCHOBHBIC TEOPETHUYCCKUE ITOJIOKCHUS
CMEXHBIX C XUMHEH eCTECTBEHHOHAYYHBIX JTUC-
[UTUTHH

OIIK-3 crnocoOHOCTBIO MCITOIbL30-
BaTh OCHOBHEIE 3aKOHEI €CTECTBEH-
HOHAYYHBIX JUCIMILINH B Ipodec-
CHOHAILHOM IESITEIBHOCTH

3HaTh: OCHOBHBIE 3TAlbl U 3aKOHOMEPHOCTH
(hopMupoBaHus PyHIAMEHTAIBHBIX XHMHYE-
CKHX MOHATHH

[1K-3 Brnagennem cucteMon
(byHIaMEHTATBHBIX XUMHUECKIX

MOHSTHH.

3HAaTh: OCHOBHEIC ATaIlbl Pa3BUTUA XUMUU,
Hay4YHbIC JOCTUKCHUA Hanboee BBIJAIOIIHUXCSL
OTCUYCCTBCHHBIX U Sap}I6e)KHBIX XHUMUKOB,
HX BKJIaJ B pa3BUTHEC XUMHUHU.

ITK-4 criocoOHOCTHIO IPUMEHSTh
OCHOBHBIC €CTECTBCHHOHAYYHEIC
3aKOHBI 1 3aKOHOMEPHOCTH Pa3BH-
THUSI XUMUYECKOM HAyKH NIPU aHAIIU-
3€ TIOJTy4YEHHBIX Pe3ybTaToB
MOJTYYSHHBIX PE3yJIbTaTOB

YMeHus

VYMeTh: peraTs TUIOBbIE YIeOHBIE 3a1a4H 110
OCHOBHBIM Pa3JiesiaM MaTeMaTHKHU U €CTECTBEH-
HOHAYYHBIX AUCIHILUINH

OIIK-3 cr1ocoOHOCTBIO MCITOIbL30-

BaThb OCHOBHBIE 3aKOHBI €ECTECTBEH-

HOHAYYHBIX JUCLIHUIUIMH B TIpodec-
CHUOHAJILHOM JIeATEIILHOCTH

VYmers: MNPUMCHATH OCHOBHBIC Q)yHHaMeHTaJ'IL-
HBIC XUMHUYCCKHUEC ITIOHATHUA

[1K-3 BmageHueM cucTemMoit
(yHIIaMEHTATLHBIX XUMHUYESCKUX

HOHATUHN

YMeTh: OlleHUBaTh XUMHUYECKUE TIOHITHS U 3a-
KOHBI B CJIOHOU cHCTEME BO33pEHUN COBpe-
MEHHOU XUMHUU

[TK-4 crtocoOHOCTHIO TPUMEHSTH
OCHOBHBIE €CTECTBEHHOHAYYHbIE
3aKOHBI U 3aKOHOMEPHOCTH Pa3BU-
TUS XUMUYECKOW HAYKH ITPH aHAJIH-

3€ IOJIYYEHHbIX Pe3yJIbTaTOB

Bnane-
Hus (Ha-
BBIKH /
OIIBIT
JiesiTelb-
HOCTH)

Brnaners: HaBbIkamu paboThI ¢ yueOHOI auTepa-
TypOH, OCHOBHO! TEPMUHOJIOTMEN U MOHATUI-
HBIM anmnapaToM 0a30BBIX MATEMaTHYECKUX U
€CTECTBEHHOHAYYHBIX JUCLIUIUINH

OIIK-3 crnocoOHOCTBIO MCITOIBL30-

BaTh OCHOBHBIE 3aKOHBI €CTECTBEH-

HOHAYYHBIX JUCIHILUINH B mTpodec-
CHOHAJILHOH JIEITEIBHOCTH

Brnagets cucremoii 0a30BBIX (PyHIaMEHTATBHBIX
XUMHWYECKHUX ITOHSATHN

[1K-3 BmageHueM cUCTEMOI
(yHIaMEHTATBHBIX XUMHUYECKUX

HOHATHHN

Brnaners: HaBbIKaMu 0053aTENBHOTO O3HAKOM-
JIEHUSI C IPEBICTOPUEN TOTO UIIM HHOTO BOIIPOC
IIOCTAaBJICHHOI'O B €r0 NMPAaKTUYECKON HAyYHOU U

MEJAarOru4ecKon JesTeNbHOCTH.

I1K-4 ciocoOHOCTBIO TIPUMEHSTh
OCHOBHBIE €CTECTBEHHOHAYYHbIC
3aKOHBI 1 3aKOHOMEPHOCTH Pa3BH-
THUSI XUMUYECKOM HAyKH NIPU aHAIU-

3€ NOJYUYCHHBIX PC3YJILTATOB




IMOJIYYCHHBIX PC3YyJIbTATOB

2. Ileab 1 MecTO TMCHHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIl NPOrpaMMbl

Hucuummuaa «CTpoeHre BEIecTBay OTHOCHTCS K BAPUATUBHOM 4acTH 0a30BOTO IMKIIA.
JucuuninHa uzydaercst Ha 3 Kypce B 5 u 6 cemecTpax.

[lenb OCBOCHUS JAaHHOW TUCIUIUIMHBI 3aKITI0YaeTCs B POpMUpOBaHUU 0a30BBIX 3HAHUU B
00JacTl CTPOEHHUs OPraHUYECKUX, HEOPraHWYECKUX, a TaKKe KOOPAMHALMOHHBIX COCAMHEHUM,
pacupeHus 00IIero HayYHOro Kpyro3opa CIenUualucToB B 001acTH o0IIel U aHaATUTUIECKON XH-
MUU, 3HAKOMCTBa C 0a30BbIMH TEOPETUUYECKHUMH MPUHIMIIAMUA METOJOB HUICHTHU(PHUKAIUU U yCTa-
HOBJICHUSI CTPOEHHUS OPTraHUYECKUX U HEOPTaHMUECKUX COCAMHEHUMU. 3aJauu U3yuyeHus TUCIUILIN-
Hbl «CTpoeHue BeuiecTBay: 1) ycBOeHHE OCHOBHBIX MOHITHI TE€OPUU CTPOEHUSI MOJIEKYI M KOH/ICH-
CHUPOBAHHOTO BEUIECTBA; 2) U3yUYEHUE OCHOBHBIX METO0B CIIEKTPOCKOIHH.

Jl1st ocBOeHUS TUCHUIUIMHBI HEOOXO0IMMbI KOMIETSHIINH, CPOPMUPOBAHHBIE B pPaAMKaX H3Y-
YEHUs CIACAYIOMUX AUCIUIUINH: «O0mas xumus», «Heopranuueckas xumus», «Opraaudeckas Xu-
Mmus», «dusnka (pazaensl «ONTuKa», «ATOMHas U sifiepHas GU3NKa)».

3. Copepxanue padoueii mporpamMmbl (00beM AUCHHUILINHBI, THIIBI U BUAbI y4eOHBIX 3a-
HATHI, y4eOHO-MeToAnYecKoe ofecreueHre CaMOCTOSATEIbHOM PadoThl 00yYaIOIIHXCS)
Coneprxanue paboueli mporpammsl npeactasieHo B [Iprioxenun Ne. 1.

4. ®oH/1 OLEHOYHBIX CPECTB MO AUCHHUILINHE
4.1. [lepeyeHsb KOMIETEHIHIi ¢ yKa3aHHEM 3TaNoB UX (JOPMHPOBAHUS B MpoLecce OCBOECHUS
o0pa3oBaTtebHOI mporpamMMel. Onucanue NoKa3aTesied 1 KpUTepHeB OLICHUBAHUA KOM-
NeTeHIUid HA Pa3JIMYHbIX 3Tanax ux opMHUPOBaHNS, ONMCAHUE KA OLEHMBAHUSA
Kon u ¢popmyiupoBka KoMneTeHIUH
OIIK-3 cnocoOHOCTBIO UCIIONIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX AMCLMILIUH B
npodecCHOHATBHOM J1eATETbHOCTH

IInanupyemsie pe3yib- | Kpurepun oneHuBaHHs pe3ya1bTAaTOB 00y4eHHUs!

YpoBens oc- TaThl 00y4eHHs
BOEHHS KoMIe- | (TTOKa3aTeNH TOCTHKCHUS
He 3a4TEHO 3a4TEHO
TEeHINH 3aJaHHOTO YPOBHS OC-
BOCHUS KOMIICTCHITHI)
IlepBslii 3Tan 3HaTh: MAaTEMAaTUUYECKUH He moxer npusectu HMmeet ueTkoeE, IIEIOCT-
(YpoBeHb) anmapar, HeoOXOAUMBII IIPUMEPHI UCIIOIB30Ba- HOE IIPEACTABICHUE O
JUTsl peteHus npodec- HHUS MaTEMaTUYECKOI'O crroco0ax UCIoJIb30Ba-

CHOHAJIbHBIX 3aJ1a4 B 00- arrapara npu pecHnuun HUSL MAaTEMATHYICCKOT'O
JJaCTh XUMHUHU U MaT€pua- | 3aaaq B 00J1aCTH XUMHU arrmapara npu peucHuu

JIOBEJIEHUS U MaTepUaIOBEICHUS 3aj1a4u B 00JIaCTH XUMUHU

U MaTepuaoBEJCHUS

3HaTh: OCHOBHBIE T€Ope- | 3aTpyIHsETCs B OIlpe- Nwmeer yeTkoe, nienoct-
TUYECKHUE MOJTOKEHUS JeneHnH 6a30BbIX MO- HOE TIpeJICTaBIeHne 00

CMEXHBIX C XUMHEH ec- | HATUHA U GOPMYIUPOBKE | OOLIMX 3aKOHOMEPHO-
TECTBEHHOHAYUYHBIX JHC- OCHOBHBIX 3aKOHOB CTSIX CMEXHBIX C XUMHUEN

LUTUTHH CMEXXHBIX C XUMHEH ec- €CTECTBEHHOHAYYHBIX
TECTBEHHOHAYYHBIX JUCLHUIUIMH U criocobax

JTUCIUILTNH UX HUCIIOJIb30BAHUS ITPU

penieHuu npodeccuo-




HaJBHBIX 3a1a4 B o0Jac-
TN XUMHUU N MaTepHano-
BEICHUS

Bropoii 3tan
(ypoBeHb)

YMeTh: pemaTh TUIIOBBIE
y4eOHBI€ 3a/1a4H 110 OC-
HOBHBIM pa3jiejiaM MaTe-
MaTHKHU U €CTECTBEHHO-
HAYYHBIX JTUCHUILIAH

He ymeer

YwMeer pemiars 3a1a4u
MOBBIIICHHON CII0XHO-
CTH U3 0a30BBIX KypCOB
€CTECTBEHHOHAYYHBIX
JTUCHUTUTUH

Tpetuii atan
(YpoBeHb)

Brnaners: HaBbIKaMu pa-
00THI C yueOHOI1 TuTepa-
TYpOIl, OCHOBHOI TE€pPMHU-
HOJIOTHEN U IOHATUUHBIM
anmnapaTtoMm 0a30BbIX Ma-
TEMaTUYECKUX U €CTEeCT-
BEHHOHAYYHBIX TUCIUII-
JIUH

He Bnaneer

Brnageer HaBbIkaMu Kpu
TUYECKOT'0 aHaIn3a
yaeOHol nHpOopmaIuu,
YpOBEHb BJIAJICHUS Tep-
MMHOJIOTUEH U MOHSITUI-
HBIM amnmnapaToM M03BO-
nseT GopMyIupOBaThH
BBIBOJIBI M YYaCTBOBATh B
JUCKYCCHUU IO Y4€OHBIM
BoIpocam 0a30BbIX Ma-
TEMaTHUYECKHUX U €CTeCT-
BEHHOHAYYHBIX JTUCITUTI-
JINH

Koa n ¢popmyinpoBka koMneTeHIUH
[1K-3 Brnagenuem cucreMoil pyHIaMEHTAIbHBIX XUMUYECKUX TTOHSATHI.

Il1anupyemMsle pe3yibTa-

Kpurtepuu onenuBanus pe3yibTaToB o0y4e-

YpoBeHb oc- ThI 00yUeHHus HHUSA
BOECHHUS KOM- (Tmoxazarenu JOCTHIKCHHS
neTeHInn 3a/IaHHOTO YPOBHSI OCBOE- HE 3a4YTEHO 3aUTEHO
HUS KOMIICTCHITUH)
[lepBbIit aTan 3HaTh: OCHOBHEIE TAITBl K ®parMeHTapHbIE CdopmupoBaHHbie
3aKOHOMEPHOCTH (HOpMHU- MIpeACTaBICHUS 00 CHUCTEMAaTHYECKHUE

(YpoBeHb)

poBaHus pyHAAMEHTaIb-

HBIX XUMHUYECKHUX TTOHITHI

OCHOBHBIX dTarax
3aKOHOMEPHOCTSX
¢dbopmupoBaHus
dbyHIaMEHTATBHBIX
XMMHUYECKHX TTOHS-
THI

MpeJICTaBIeHUs 00 OCHOB-
HBIX dTarnax v 3aKOHOMEp-
HOCTAX (POPMHUPOBAHUS
(yH1aMEHTaJIbHBIX XUMHU-
YECKUX MOHATUH

Bropoii oran
(YpoBeHb)

YMeTh: MPpUMCHATH OCHOB-

Hble (pyHIaMEeHTaIbHbIE
XUMUYECKUE MTOHATUSA

O6nanaer ¢parmen-
TapHOM CIOCOOHO-
CTBbIO IPUMEHEHUS
OCHOBHBIX (hyH1a-
MEHTaJIbHbIX XUMU-

YECKUX MOHSATUI

CcdhopmupoBaHHOE yMEHHE
M10JIb30BATHCS OCHOBHBIMU
byHIaMEeHTaIbHBIMU XH-
MUYECKUMH TTOHSATHIMHA

Tperuii 5Tan
(YpoBeHb)

Biagers cucreMoii 0azo-
BbIX (DyH/IaMEHTaIbHBIX
XUMHAYECKUAX TOHITHAN

®parMeHTapHOE
MPUMEHEHHE OC-
HOBHBIX (yHIaMEH-
TaJIbHBIX XUMUUE-
CKUX MOHSATHH

YcneniHoe U cucTeMaTH-
Yyeckoe MpuMeHeHne ¢QyH-
JTaMEHTaIBLHBIX XUMUYe-
CKHMX MOHATHH

Koa u ¢popmympoBka KoMnereHMU
I1K-4 CriocoOHOCTBIO IPUMEHSATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTH
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Pa3BUTHUSA XMMUYECKOM HAYKU IPU aHAIIU3E IIOJIyYEHHBIX PE3yIbTaTOB.

YpoBens oc- Kpurepru oniennBanust pe3yabTaToB 00ydeHus
P [Inanupyemblie pe3ysbTaThl DHTED Py, Al
BOCHHS KOM-
oOyueHus HE 3a4TE€HO 3a4TE€HO
MIETEHIINH
[TepBbIii 3Tan 3HaTh: OCHOBHBIE ATaIlbI He 3naer o0mux xumu- | CriocoOeH K rpaMOTHOMY
(ypoBeHb) Pa3BUTUA XUMHUH; YECKHX MOHATUI U HE | paclpeieseHUI0 BpeMEeHH

Hay4HbIC JOCTHKCHUS Hau-
Oosiee BBIIAIOIUXCS OTEYE-
CTBEHHBIX H 3apyOeKHBIX
XUMUKOB,

HX BKJIaJ] B pa3BUTUC XUMHUHU.

YMEET IIPUMEHSATD 3aKO0-
HBI K PELLIEHHIO IIPOCTBIX
3a71a4 110 XUMHUH

U pacCTaHOBKE MPUOPUTE-
TOB B BBIIIOJIHEHUU pabo-

THI.

Bropoii atan
(ypoBeHb)

YMeTh: OlEHUBATh XUMUYE-
CKH€ TOHSTHS U 3aKOHBI B
CJIOXKHOM CHCTEME BO33pe-
HHUI COBPEMEHHOU XUMHU

He crpemurcs BbIIOII-
HUTb paboTy KayecT-
BEHHO, HE 3((HEKTUBHO
noabupaet HeoOX01H-
MBI€ METOJIBI.

KonTponupyer haktopsl,
CIOCOOHBIE MOBIUATH Ha-
BBITIOJTHSEMYIO paboTy,
IPUHEOOXOAUMOCTH KOp-
PEKTUPYET CBOM JECHCT-

BU.

Tperuii atan
(YpoBeHb)

Braners: HaBbIKamMu 00s13a-
TEJIBHOTO 03HAKOMJICHHUS C
MPEABICTOPUEN TOTO UITU
HMHOT'O BOIIPOCIIOCTABIIEHHO-
r'o B €r0 IPAKTUYECKOM Ha-
YYHOH U NEJaroru4eckoi
JEeSATEIbHOCTH.

He crniocoben addek-

THBHO HCIIOJIb30BaTh

CBOM 3HAHUS B HAYY-
HOH JIeSITeIbHOCTH.

[Toka3bIBaeT yBEpEHHOE
BJIaJICHUE 3HAHUSIMU BO
MHOT'UX HAITPaBJICHUAX
XUMHUYECKOTO aHaJIu3a.

4.2. TunoBble KOHTPOJIbHBIE 32JaHUSI WM HHbIe MATePHAJIbl, He00X0MMbIe /ISl OLlEHKHU 3HAa-
HHUIii, yMeHHI1, HABBIKOB H ONBITA JeATEJbHOCTH, XaPAKTEPHU3YIOIIHUX 3Talbl (POPMHPOBA-
HMSl KOMIIETeHINI B NpoLecce 0CBOeHHUA 00pa3oBaTe/IbHOI nporpaMmMel. MeToauveckue

MaTepHaJbl, ONpeAe/asIonye NPoueaypbl OeHMBAHUS 3HAHNUH, YMEHH I, HABBIKOB H

ONbITA I€EATEJIBHOCTH, XaPAKTCPU3YIOLIUX 3TAIIbI (1)Ole/lp0BaHI/lﬂ KOMIIeTEHII M i

PesynpTarel 00yueHus

dopmupyemas KOMIETSHLHS (C

OneHouHbIE Cpe-

yKa3aHHeM K0J1a) CTBa
l-iiotan | 3nare: martematmueckuil anmapat, | OIIK-3 cmocoOHOCTBIO MCHONB30- | JabopaTOpHBIC
HEOOXOIUMBIM Il pelIeHHs] Npo- | BaTb OCHOBHBIE 3aKOHBI €CTECTBEH- paboTEHL;
3HaHus | ecCHOHANBHBIX 3a/a4 B 00JacTW | HOHayYHBIX AWCLMIUIMH B Ipodec- TPYIIIOBBIC U HH-
):;I/IMI/II/I U MaTepuallOBEICHUS CHUOHAIILHOU JIeSTETLHOCTH JMBH/YaTbHbIE
HaTh: OCHOBHBIE TEOPETHYECKHE
p N TBOPYECKUE 3a-
MOJIOXKEHUSI CMEXHBIX C XUMHEH
JTaHWUS;
€CTeCTBEHHOHAYYHBIX JUCIHIIIHH
X pedepartsr;
3HaTh: OCHOBHBIE ITaIlbl U 3aKOHO- .
I1K-3 Bnanennem  cucteMoit JOKJIAJIBL
MepHOCTH (QopmupoBanus GyH/a- >
MEHTANTLHBIX XHMHUYECKHX MOHATHI | QYHIAMCHTAIBHBIX  XHMHYECKHX KOHTPOJIbHBIC
. paboTHI;
TIOHSITHH.
3uath: ocHOBHBIE dTambl pa3ButudA | [IK-4 cnocoOHOCTRIO TPUMEHSTH KOILTOKBHYM,
XUMUU; OCHOBHBIE  €CTeCTBeHHOHayuHble | KOMIUICKT PasHO-
HayyHble JIOCTW)KEHHMs HamOoliee | 3aKOHBI M 3aKOHOMEpPHOCTH pa3Bu- | YPOBHEBBIX 3a-
BBIJIAIOIINXCS OTEYECTBEHHBIX W | THS XMMUYECKOIH HAayKW IpU aHAIU- zaq;
3apyOeIKHBIX XUMHUKOB, 3€ TIOJIyYEHHBIX Pe3yJbTaToB KPYIJIBIA CTOJI;
UX BKJIaJl B pa3BUTHE XUMHH. MOJTYYE€HHBIX PE3YJIbTaTOB TECT
2-ii otan | YMets: pemath TunoBble yueOHble | OIIK-3 cmocoOHOCTRIO HMCIONB30- | 71a00paTOPHBIE




3aa4yu 110 OCHOBHBLIM pasjacjiaM

BaTb OCHOBHBIC 3aKOHBI €CTCCTBCH-

paboTHI;

YMCHHsS | MATEMAaTHKH M CCTCCTBCHHOHAYY- | HOHAyYHBIX NUCLUIUIMH B MPOodec- | rpynmoBble ¥ MH-
HBIX JUCHUIUINH CHOHAJILHOH JIeSITEIbHOCTH JMBHIyaIIbHbIC
YMeTb:  TPUMEHSATH  OCHOBHEIE N
P I1K-3 BJIa/ICHUEM cuctemoii | TBOPHYCCKHUC 3a-
(GbyHIaMEHTabHBIE ~ XUMHYECKHE AHUS
MOHSTUS (GyHIAMEHTATBHBIX ~ XUMHYECKUX >
) pedeparsr;
TTOHATHN JOKITAJIBL;
Ymetb: onenuBaTh xummuueckue | [IK-4 cnocoOHOCTBIO TIPUMEHSTH KOHTPOJIBHBIE
TIOHSTHS ¥ 3aKOHBI B CIIOKHOW CHUC- | OCHOBHBIE  €CTECTBEHHOHAYYHBIC PAGOTHI;
TeMe BO33pPEHHU COBPEMEHHOHN XHW- | 3aKOHBI U 3aKOHOMEPHOCTH Pa3BH- KOHHOKBH’ )
MU THSI XUMUYECKON HAYKH MPH aHAIIU- YM;
3€ TIOJIy4eHHBIX Pe3yIbTaToB KOMIUICKT pasHO-
YPOBHEBBIX 3a-
Jaq,
KPYTJIBIH CTOJ;
TECT
3-iiotan | Bnagers: HaBbikamm pabothl ¢ | OIIK-3 cnocoOHOCTBIO MCHONB30- |  JabopaTOpHBIC
yueOHOM NUTEepaTypol, OCHOBHOH | BaTh OCHOBHBIC 3aKOHBI €CTECTBEH- paboThI;
BJ'IaZ[CTI) TCPMUHOJIOTUCU U TMOHATUMHBIM | HOHAY4YHbIX JUCHUIUIMH B HpO(beC- prHHOBI)Ie U UH-
HaBbIKa- | ammapatoM 0a30BBIX MaTeMaTH4de- | CHOHAIBHOH NI TeIbHOCTH JMBH/yalIbHbIE
MU CKHUX U €CTCCTBCHHOHAYYHBIX JHC- TBOpquKI/Ie 3a-
LUILIAH .
" JIaHUS;
Brnagers cuctemoit 6azoBBIX (PyH- N
[1K-3 BJIaJICHUEM CHUCTEMOM pedeparsi;
JMAMEHTAIHHBIX XUMHUYECKUAX ITOHS- >
Ui (yHIAMEHTABHBIX ~ XUMHYECKUX NOKJIaJbL;
N KOHTPOJIbHBIE
IIOHATHN
paboTHI;
Brnagers: HaBeikamu o00s3arensbHO- | [IK-4  croCOOHOCTRIO TPUMEHSTH
TO0 O3HAKOMJICHHUS C MPEIBICTOPUEH | OCHOBHBIE  €CTECTBEHHOHAYJYHBIE KOJUTOKBHYM,

TOTO WJIM HMHOTO BOIIPOC TIOCTaB-
JIEHHOTO B €ro MpaKTHUYeCKOW Ha-
YYHOU U MEJArOrH4YecKOi nedaresnb-
HOCTH.

3aKOHBI M 3aKOHOMEPHOCTU DPa3BU-
THSL XMMUYECKOW HayKH MpHU aHau-
3€ MOJIY4YECHHBIX PE3YJIbTATOB
MOJY4EHHBIX PE3YJIbTAaTOB

KOMIUIEKT pa3Ho-
YPOBHEBBIX 3a-
nad;
KPYTJIBIi CTOJ;
TECT

Tembl rpyNNoBbIX W/ WM WHAMBUAYAJIbHBIX TBOPUYECKHX 321aHUIT/TIPOEKTOB

1. 3akoHOMEpHOCTM B reoMeTpUuYecKOil KOH(Urypanuu Mosekys. JUIMHBI CBA3€M M BaJIEHTHBIE

YTJIBI.

LCoNoO AWM

N el e e ol
~NOoOUNWNEREO

JMMONbHBIA MOMEHT ¥ U30MEPHS MOJIEKYI.
OJNEKTPOHHBIE CIIEKTPBI BYXaTOMHBIX MOJIEKYI.
[Tonsspu3yeMoCTh MOJIEKYJIbI.
CrniekTpanbHble 00J1aCTH.
3aKOHOMEPHOCTH B YIJlaX BHYTPEHHETO BpallleHusl, KOHPOpPMEPBHI.
PaBHOBecHas reoMeTprudeckas KOHPUTypaLysi MOJICKYJIbL.
KonebaTenbHble cIEeKTpbl KOMOMHAIIMOHHOTO PACCEsTHUSI.
OHEpPreTU4ecKue COCTOSHMS IByXaTOMHON MOJIEKYJIBI.
. [lonsipr3yeMoCTh MOJIEKYJIBI.
. CraTtuctrdeckoe pacrpenerneHe MOJIEKYI 110 SJHEPTETUYECKUM COCTOSTHUSM.
. OTTankuBaHue IEKTPOHHBIX Map.
. IHTEHCUBHOCTB 3J€KTPOHHO-KOJIE0AaTeIbHBIX CEKTPOB, MpuHIun dpanka-Konnona.
. [onsipu3zanus AMAIEKTPUKOB.
. PaBHOBecHast reomeTpuieckas KOHQUrypauus MOJIEKYJIbl.
. [lonsipHbIe ¥ HETIOJISIPHBIE MOJIEKYJIbI. J{UITONBHBIIT MOMEHT U CHMMETPHS MOJIEKYJI.
. KoopuHatbl aToMOB (s11€p) MOJIEKYJIBI.




18. INonsipuzanus TU3JIEKTPUKOB.
19. AHTapMOHUYECKUNA OCITUIUIATOP.
20. Buyrpennee Bpamienue B 1,2-auxiopaTaHe.
21. DNEKTPUYECKUMA TUTIONBHBIA MOMEHT B KJIACCHUECKOU TEOPHH.
22. Crnekrpockonus komOuHanoHHoro paccesuust (KP). KBanTossrit moaxoxn k KP.
23. Ilonspusanus AUAIEKTPUKA B IEPEMEHHOM Iosie. MonbHas pedpakius.
24. CuMMeTpust MOJIEKYIL.
25. B3aumoeiicTBie BpaIllleHU U KOJIeOaHU .
26. Knaccuyeckas Mosienb MoJieKy ibl. OCHOBHBIE TIOHSTHSL.
27. JIByxaToMHasi MOJIEKYJa KaK K€CTKHI poTarop.
28. BpamaTenpHble CIEKTpbl KOMOMHAIIMOHHOTO PACCESHUS JIMHEHHBIX MOJICKYIL.
29. DHepreTUYecKue COCTOSIHUS IByXaTOMHOMN MOJIEKYJIBI.
30. 'apMoOHMYECKUN OCITMILIATOP.
31. MexbsaepHble pacCTOSIHUS, BaJICHTHBIE YIJIbL, YIJIbl BHYTPEHHETO BPALICHHUS.
32. KonebarenpHO-BpaniaTeIbHbIC IEPEXO0/IbI B IBYXaTOMHON MOJIEKYJIC.
Kpurepum ouenku (B 0aiax):
1 Gasut BBICTABISIETCSl CTY/ICHTY, €CIIM CTYJICHT MTPABHIILHO OTBETHII HA TPU KApTOUKU U3 TIs-
TH;
(0 GayTOB BBICTABIISIETCS CTYJICHTY, €CIIH CTYJCHT HETPaBMIILHO OTBETWII HA TPU KapPTOUKH U3
IATH

JlaGopaTOpHBIX 3aHATHI M0 KypCy
«CTpoeHue BelecTBay

JlabopaTopHoe 3ansitue 1. OCHOBBI KJIaCCHYECKOH TEOPHH XHMMHYECKOT0 CTPOEHUSI

OcHOBHBIE TIOJIOKEHUS KJIIACCUYECKOW TEOPUU XUMUYECKOTO CTPOCHUS. MOJIEKYIISIpHbIE MO-
JIeJI Pa3IMYHOTO YPOBHS B COBPEMEHHOM TEOPUM XMMUYECKOI'O CTPOSHHUS.

BenuuuHbl, onpenensonue reoMeTpUUecKyl0 KOH(PUIYpaLHI0 MOJEKYJIbl: MEXbsIepHbIE
paccTosHUs, BAJICHTHBIE YIJIbI, ABYI'PAaHHbIC U TOPCHOHHBIE YIibl. BHyTpeHHee Bpamenue. Kon-
dopmanuu Mosiekyn. PaBHoBecHble KoHGurypauuu moiekyia. CtpykTypHas uzomepus. Ontuue-
CKHE U30MEDPBI.

JlaGopaTopHnoe 3ansTHe 2. CHMMeTPHUS MOJIEKY.I

DeMeHTHI U Olepalii CHMMETPHUH SIIEPHOM KOH(UTYpaIlMi MOJIEKYJIbl. ToyeuHble TPYIIIbI
cummeTtpuu. [loHaTre o mpencTaBiIeHUIX Py U XapaKkTepax MpeICTaBIeHHH.

JlaGopaTopHoe 3ansTHE 3. DJIEKTPUUECKHE CBOHCTBA MOJIEKY.JI

[TocTtosiHHOE ¥ TIepeMEHHOE BHEIIHEE AJIeKTpudeckoe mnosne. JJunoapHblii MOMEHT U TOJSPU-
3yeMOCTh MOJIEKYIN. CBSI3b DJIEKTPUICCKUX CBOWCTB MOJICKYJ C DJICKTPHYECKUMHU CBOHCTBAMHU Be-
niectBa. MonpHas MONSPU3AIMS U MOJIbHAS pedpaKITusl.

JlaGopaTopHoe 3aHsATHE 4. DJIEKTPOHHO-KO/1e0aTeIbHO-BpallaTe/IbHbIe COCTOSTHUS
MOJIEKY.JI.

Cratuctrueckoe pacipeielIeHHe MOJIEKYII 10 SHEPTETUYECKUM COCTOSTHUSIM.

BpameHI/Ie MOJIEKYJI KaK IeJI0ro. PazmmuHbIe THITED MOJICKYJIAPHBIX BOJTYKOB.

JlabopaTopHoe 3ansitue 5. KosedaTe/ibHbIe CIEKTPbI MOJIEKY.I.

Konebanus monexy:n. [Tpubnmxenrne rapMOHHYECKOTO U aHTAPMOHUYECKOTO OCIIMIUIATOPA.
B3aumopeiicTBue BpamieHnuit u konedanuil. HopmanbpHble kosebaHMsl, YaCTOThI HOPMAJIbHBIX KOJIe-
0aHui ¥ YaCTOThI OCHOBHBIX KOJIeOaTeNIbHBIX MEPEX0I0B.

JlaGopaTopHoe 3ansATHE 6. ClIeKTPOCKONNS KOMOMHALIMOHHOTO PacCesiHUS.



Muxkpooanossle, IK- u KP- criektpel Mosiekyn, BeposTHOCTH IepexoioB U MpaBuia OT-
Oopa mpu nepexonax MeXAY pPa3IMYHbIMH KBAaHTOBBIMU COCTOSHUSIMH MOJIEKYJ. CBsI3b CHEKTPOB
MOJIEKYJI C UX cTpoeHueM. OnpezeneHue CTPYKTYPHBIX XapaKTEPUCTUK MOJEKYJ U3 CHEKTPOCKO-
IINYECKUX JaHHbIX.

Kpurepun oueHkH J1a00paTOPHBIX padoT

«5 GamnoBy: 3anaHue Mo paboTe BBHINOJIHEHO B MOJIHOM oO0beMe. CTyJeHT TOYHO OTBETHUJI Ha
KOHTPOJIbHBIE BOIPOCHI, CBOOOHO OPUEHTHPYETCS B MPEAJIOKESHHOM PEIICHUH, MOXKET €ro MOIH-
(GuIMpoBaTh NPU U3MEHEHUM YCIOBUS 3a1aud. OTUeT BBINOJIHEH aKKypaTHO U B COOTBETCTBHUH C
peIbABISIEMBIMI TPEOOBAHUSIMHU.

«4 6amta»: 3agaHue 1o paboTe BHIIOIHEHO B MOJHOM oO0beMme. CTyIeHT OTBETHII Ha TEOPETH-
YeCKHEe BOIMPOCHI, UCIBIThIBAsE HeOobIIMe 3aTpyaHeHus. KauecTBo opopmiieHus: oTdera K pabore
HE ITOJIHOCTBIO COOTBETCTBYET TPEOOBAHUSM.

«3 6amta»: CTyJeHT NpaBUIIBHO BBIOIHUI 33JaHue K padore. CocTaBMII OTYET B YCTaHOBIICH-
HOU (opMe, IpeaCcTaBuil peleHHs] OOJIbIIMHCTBA 3aJaHU|, IPeayCMOTPEHHbIX B padore. CTyIeHT
HE MOJXKET IOJTHOCTBIO OOBSICHATH TIOJTYYEHHBIC PE3YIIbTaTHI.

«2 Oamnmay: CryaeHT HenpaBwiIbHO BeIMOIHUI oT 70% mo 50% 3ananuii paboThI 1 HE MOXKET
OOBSICHUTB MOJTy4YEHHbIE pe3yJIbTar.

«1 6amm»: CTyneHT HenpaBUIbHO BHIONHWI cBbime 70% 3amanuii paboThl U HE MOXKET 00bsC-
HUTD [IOJyYEHHbIE PE3Y/IbTaT.

«0 GamnoB» CTy/EHT HE BBIIOJHWII BCE 3a/1aHUs pabOThl U HE MOXKET OOBSICHUTH NOJyYEHHbIE
pe3yiabTar

KomiuiekT TecToB
1. VYkaxuTe BEpHOE HEPABEHCTBO:
A) 'Ee>>E,>> E;B) Ec>E.> E;
B) E,>>Ee>> Ejr) Ec <E,>>E;
2. VYKaxuTe NpaBWIbHYIO (OPMYITy, HCHOIB3YEMYIO JIJIsl pacueTa MOJHOW YHEPTUU B KBAHTO-
BOW MEXaHUKE

A) E=E+E, +E B) E=E, + E;
B)E=E¢ +E, r) E = E¢ + E¢E;
3. BriOepuTe npaBUIIBHBIN OTBET:
A) "Ee = 10° +10° Jix/mons B) Ee = 10° +107 Jlx/mos
B) E. = 10* <10° Jl/mob r) Ee = 10° +108 kJIx/Monb

4. BpiOepuTe BEpHOE HEPABEHCTBO:

A) *(De>>03exe> O B) 0)e<0)eXe< 0
b) e<<meXe> 0 r) 0e>>0eXe< 0

5. VYkaxure NpaBUIbHOE 3HAUEHHUE DHEPIMU IPU MEPEXOJie JBYXaTOMHON MOJEKYJbl MEXIY
pa3peleHHbIMU MTpaBuiIaMy 0TOOpa Kosie0aTeIbHBIMU YPOBHSMU:

A) *EV =10* JIx/MOITB B) E, = 10° JIx/MoIb
B) E, = 10° Jlx/mos r) Ey = 10% Jx/moub

6. VYkaxure IMMPAaBUJIbBHOC 3HAUCHUC DHCPIUH IIPHU MCPEXOILC HByxaTOMHOﬁ MOJICKYJIBI MCKIY
Ppa3pCUICHHBIMHA ITpaBUJIaMU 0T6opa BpalaTCJIbHBIMHA YPOBHSIMU:



A) E; ~ 10° Jxx/Monb B) E; = 10° kKan/Monb
b)E;~ 102 kJI>x/MoB r)E;= 102 kan/mMoIb
7. BpiOepute nMpaBUILHBIN OTBET:

*
A)  Kaxaoe 3JIEKTPOHHOE COCTOSIHHUE JBYXaTOMHOM MOJICKYJIBI UIMEET CBOM HabOp CXO-

JSIIUXCS KOJIeOaTeNIbHBIX U PACXOISIINXCS BPAILIaTEIbHBIX COCTOSHUM;
B) xaxmoe 37IeKTpOHHOE CTPOSHUE TBYXaTOMHON MOJIEKYJIbI HMEET CBOM HAOOp pacxo-

JIIUXCcs KosleOaTeNnbHbIX M BpaIllaTe/IbHBIX COCTOSIHUM;
B) xaxoe 37€KTPOHHOE COCTOSHHE BYXaTOMHOW MOJIEKYJbl UMEET CBOil HabOp cxo-

JAIIUXCcs KosleOaTeNnbHbIX U BpalllaTe/IbHbIX COCTOSIHUM;
I') kax10e 2IEKTPOHHOE COCTOSIHUE JIBYXaTOMHOM MOJIEKYJIBI UMEET CBOM HabOp pacxo-

JAIINXCA KoJie0aTeIbHBIX U CXOOAIMNXCA BpallaTCIIbHBIX COCTOSIHUH

8. BriOepuTe BepHOE COOTHOIICHHE ISl pacdyeTa YacTOThl KOJIeOaHUH IBYXaTOMHOW MOJICKYJIbI

2

\Y%
A) v =
B)*v‘ =

9. BH6epI/ITe BEPHOC COOTHOLICHUC AJIA IEpecHueTa MCKIAY BOJIHOBOTO YHCIA V B YaCTOTY KO-

neGaHui v’ ISl IBYXaTOMHON MOJIEKYJIbI

A) v =cv B) v = v
c
\% 2n

10. YkaxuTe npaBmiibHYI0 (HOpMyITy IJIs pacyeTa TepMa JByXaTOMHON MOJIEKYJIbI:

A)*SZE B) 8=i
hc hch
A E

11. VkaxuTe npaBuibHy0 GopMmyiy A pacyeTa MOMEHTAa MHEPIMH JBYXaTOMHON MOJIEKYJIbI

AB
Al MOJEKY AP MACCa , * MOJCKYAPHAT MACCa
- 0
MOJICKYJIIpHA MacCa A + MOJICKYJIIpHA MacCa B
* MOJICKYJIIpHs Macca , ® MOJICKYJIAPpHS Macca
B) = YIIp A YP B elaemer!
MOJICKYJEIp A Macca , + MOJICKYJIIpHsL Macca g
B) | MOIJICKYJEIp s Macca , +MOJ‘ICKy.TDIpI-H.SI Macca g r 2
= L ]
MOJICKYJIAPpHA MaccCa , ® MOJICKYJIIpHISA Macca g
MOJICKYJIIpHg Macca , + MOJICKYJIApHA Macca
N l= YIP A YIP B olaem.er

MOJIEKY JISIpHAsE Macca , ® MOJIEKYJIIpHasI Macca g
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12.

13.

14.

15.

16.

17.

18.

19.

Bri6epute mpaBuibHYI0 (GOpMYITy IS pacdeTra pa3pelieHHBIX YPOBHEH BpaliaTeTbHOM
DHEPIUH JBYXaTOMHOU MOJIEKYJIbI

* h?

A) E, = «J(J+1 B)E. = «JJ+1
) E, 871 (J+1) ) E, | (J+1)
h? h?

b) E, = «JJ+1) INE, = 5 *BJ(J+1)
7l 8n”l

VYkaxuTe npaBuibHYIO (GOPMYITY AJIsl pacueTa BpalaTelbHON MOCTOSHHOM:

* h h
A) B=—— By B=—
) 8rllc ) 8l
h? h?
) 8nlc ) 8l

Vxaxure IIpaBUJIO 0T6opa AJIg pa3spC€HICHHBIX IIEPEXOJ0B MEXKAY COCCAHMMHU BpallaTCiib-
HBIMH YPOBHAMU ﬂByxaTOMHOﬁ MOJICKYJIbI B HpI/I6HI/I)KeHI/II/I JKECTKOI'O poTaTopa:

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

Bribepute npaBuibHy0 GopMmynny sl pacueTa BpallaTelbHBIX TEPMOB JBYXaTOMHON MO-
JIEKYJIbI B IPUOIMKEHUH HEKECTKOTO pOTaTOpa

A) e=B+J(J+1)-DJI*{J +1)? B) e=B+(J+1)-DJ?
B) e=B+J? —DJ(J+1) I e=B«JJ+1)-D@+1)°
Ykaxute IMPaBUJIBHYIO (l)opMyny JUIA pacdyeTa QHCPTUHU TapMOHHUYCCKOT'O OCIHIUJLIIATOpPA:
A)*E=£-k-(r—re)2 B)E:l-k-(r—re)
2 2
B) E=ke-./(r—r,) r)E=;ok-(r—re)3’2

Vkaxure IIpaBUIIO 0T6opa HJIA ,HB}O(&TOMHOﬁ MOIJICKYJIbI B HpI/I6J'II/I)KeHI/II/I rapMOHHYECKOI0
OCHHJIIATOpPA:

A) Av=+1 B) Av =41, +2
B) Av=0, +1 ) Av=+1, +2, +3
VYkaxure npaBuIbHYI0 GopMyITy JUIs pacdeTa 4acTOThl KoeOaHU IByXaTOMHOM MOJIEKYJIbI

Ao, = B) wm=lf
2n\[p 2hc | n
1 |k 1 |k
B) Oy = 7 r) Oy = 2 7
2mc | pn 2h“c\p

Ykaxute npaBuiIbHYIO GOPMYITy IS pacyeTa HYJIEBOTO YPOBHS SHEPTHU JBYXaTOMHON MO-

JIEKYJIbl B IPUOJIMKEHUH aHTAPMOHHYECKOT0 OCHUIUISATOPA:

A)E, = ;h@m B) E, =hco,,

11



1
B) E, = Ehmmc I E, =h’co,,
20. Ykaxxure npaBUiIbHYI0 (HOpMyITy ajisi pacdera dHEPrUH JBYXaTOMHOW MOJICKYJbI B TPH-
OJIM>KEHUU AHTApMOHHUYCCKOI'0 OCHUJLIATOpA:

A)*E:coe(v+;)—wexe(v+;)2 B) E:ooe(v+;)—coexe(v+;)

B) E:me(v+;)+mexe(v+;)2 I E:ooe(v+;)2 —ooexe(v+;)

21. Ykaxkure npaBuiIbHYIO GOpMYITy Il pacdeTra KojebaTeabHO-BpallaTeIbHOr0 TepMa JIBYX-
ATOMHOM MOJIEKYJIbI B MIPUOIMXKEHUH HEKECTKOTO POTaTOpa U FapMOHUYECKOTO OCHHILISATO-

pa:
A) e, =BJ(J+1)-DJ*(J +1)? +(oe(v+;)—coexe(v+;)2
B) aJVV:B-JZ(J+1)—D(J+1)+coe(v+;)—mexe(v+;)2
B) g,, =B+J*(J+1)-DJ,(J+1)? —we(v+;)—o)exe(v+;)2

I) &,, =B*J+1)-DI(I+1)’ +we(v+;)+(ﬂexe(\/+;)2

22. YKaxure IIpaBUIO 0T60pa A IIEPEX0oa0B I[ByXB.TOMHOﬁ MOJICKYJIBI MCXKY pa3HbIMHU KOJIC-
6aTeJ'II>HO-BpaH_[aTeJ'IBHBIMI/I COCTOAHUAMMU:

A) Av=+1 +2, 43, Al =+1 B) Av=+1, +2, AJ=0, 1
B) Av=0, £1, AJ=+1 I Av=0, £1, +2, £3, Al=+1, +2

23. YkaxuTe MpaBWIbHYl0 (QopMyly s pacueta TepMmMoB s R-BeTBell KosebaTenabHO-
BpALIATEIbHOTO CIIEKTPA:

A)*sjvV =v,+2BJ"+1), J'=0, 1 2 B) &,, =v,+2BJ"(J +1), J"=0, 1, 2
B) ¢, =v,—2BJ"+1), J"=0,1, 2 TI)g,, =v,+2BJ"+D? J'=0, 1, 2
24. VYxaxure mnpaBwibHYy0 (GopMyildy JUlsl pacdera TepMmMoB s P-BeTBell kosebaTenbHO-
BPAIIaTEILHOTO CIEKTpPa:

A)g,, =vy+2BQJ"+1), J"'=0,1, 2 B) g,, =v,+2BJ"(0"+1), J"=0, 1, 2
B) e, =v,—2B(J'+1), J'=0,1 2 T)eg,, =v,+2BJ'+)? J'=0,1 2
25. YxaxuTe mpaBWIbHY0 (GOpMyITy Ul pacdeTa B3auMOJICHCTBUN BpAIlICHUH W KOJIeOaHH:

A)*Bv:Be—a(v+;) B) BV:BeJ(J+1)—oc(v+;)

B) BV:Be+oc(v+;) I) BV:Be—%(v+1)2

26. YKakuTe TPaBWIO OTOOpa IS BpaIIaTeIbHBIX CIIEKTPOB KOMOWHAIIMOHHOTO pPACCeSHUS
JIBYXaTOMHOW MOJIEKYJIbI:

A) AJ=0, £1 B) Al =0, +1, +2
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27.

28.

29.

30.

B) AJ=0, £2 ) Al=+1, +2
VYkaxute NpaBWIbHYIO (popMyny Ui pacdeTa BOJHOBBIX YMCENl BPALIATEIbHOTO CIEKTPa
JBYXaTOMHBIX MOJICKYJI IIpYM CTOKCOBOM HM3JTy4CHUM:

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

B030

YKaxuTe MpaBHIbHYI0 (GOpMyITy M pacyeTa BOJIHOBBIX YMCEN KOJIEOATEIbHOrO CIIEKTpa
JBYXaTOMHBIX MOJICKYJI IIPH aHTHCTOKCOBOM H3JTy4CHHN:
x 1
A) v=v . +0O, B)v=vm6+a)e(v+§)

BO3!

b) v=v

B030

o, I V=V%36_we(v+;)

VYkaxuTte npaBuIbHYI0 GopMyITy Ui pacdeTa MOJTHON SHEPTHH JBYXaTOMHOM MOJICKYJIBI:

*
A) 8 TIOJTH

=g, +0O, (v+;) —(DeXe(V-I-;)Z B) €, = € ppan + D (v+ ;)2

B) &..=¢., +0)e(V+;)2 D) g,.=¢ +wexe(v+;)2

MOJTH TIOJTH Bpamg

YKaKuTe TPaBIWIbHYIO (POPMYITY JJIS pacdera pPiJIeeBCKON JTMHHUH CIIEKTpa KOMOWHAIMOH-
HOT'O pacCesiHus IByXaTOMHOW MOJICKYJIbL:

A) v=v_. B)v=v_,to,
b) v=v Iv=v,—B(4)+6)
Kpurtepun u MeToMKAa OLleHMBAHUSIPE3YyJILTATOB TECTHPOBAHUA:

Onwu TectoBblii Bompoc (30 BOmpocoB).
- 1 GaJi1 BBICTABIISICTCS CTYACHTY, €CITH OTBET MTPABHIIbHBIN;

- 0 0aI0B BBICTABIISCTCS CTYACHTY, €CJIN OTBCT HeraBHJ’IBHHﬁ.

Q)

B036 Ve

IIpumep KOHTPOJIBLHOI PadOTHI
1) BonHoBbIE 4yncna MepBBIX TpeX JHHHUNA BPAlaTENIbHOTO CIEKTpa TMOTJIONMIEHUS
MOJIEKYJIbI H®Cl paBubI 20,88; 41,74 u 62,58 emt, Ornpenenure BpamareabHYIO
MOCTOSIHHYIO Bg, MOMEHT uHepuuu lgp U MexbsgepHOe paccTOSTHUE [y C TOYHO-
CTBIO JIO TPEX 3HAYANTUX HHPD.
2) XapakTepucTudeckas 4acToTa MOJTHOCUMMETPUYHOTO KoeOaHusI TBOMHON CBsI-
31 B alKeHax cocrasisier 1620 cvm™. [Ipu xako¥ nymuHe BOJIHBI (B HM) OHa Oyner
nposiBnsATecs B KP-criekTpe, eciii B kadecTBe UCTOUYHUKA BO3OYKIACHUSI MOJIb30-
BaTbcs nHUEH 488,0HM aproHoBOro Jiazepa?
- Kputepuu u MeTo1MKa OLIECHUBAHUS Pe3YJIbTATOB KOHTPOJILHBIX padoT
- «3aUTEHO» BBICTABIISIETCS CTYJEHTY, €Clii paboTa BhIMOJHEeHAa Kak MUHUMYM Ha 70% u u3-

JIO’KEHA TPAMOTHBIM SI3BIKOM B OIPEICIICHHOM JIOTHUECKOM MOCIIeI0BATEIBHOCTH C TOYHBIM UC-
10JIb30BAHNEM CIICIIHATM3UPOBAHHON TEPMHHOJIOTHH; IOKA3aHO YBEPEHHOE BIIaJIEHUE HOPMATHB-
HOH 0a30M;

«HE 3a4TEHOY» BBICTABIISACTCS CTYJCHTY, €CJIM paboTa BBIIIOJHEHA MeHee, ueM Ha 70% WU B IIOJIHOM

00beMe, HO UMEET OJWH U3 HEJOCTATKOB:

- B paboTe TomyIeHbl OIINOKU IPU BBIBOJIE OCHOBHBIX (OPMYIT;
- HET OIpEe/IeNIEHHON JTIOTMYECKOM MOCII€0BAaTEIbHOCTH, HETOYHO MCIIOJIb3YETCs CIIeLUaIN3UpO-

BaHHAs TCPMUHOJIOT U,
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- OTCYTCTBYET 00I1lee TOHUMaHKUE BOIIPOCa,
- CTYZICHT BOOOIIE HE PUCTYMAJ K BBIITOJHEHHIO KOHTPOJIBLHON pabOTHI.

KonnokBuym Ne 1 mo teme «Cummerpusi»

Paznen Cummerpust Monekyn. TouedHsle TpyNIbl CAMMETPUT

CyTb KOJIJIOKBHYMa 3aKJIIOUAETCS B ONIPECIIEHUH 3JIEMEHTOB CUMMETPUH Il 5 MOJIEKYJI, yKa3aH-
HBIX NpenoaasatesieM. Heo0XxoauMo ykaszaTs TOUeUHYIO Tpymny cummerpud o Llendnucy s
MOJIEKYJT U3 TabauIbl 1.

Kpurepun onenkn pe3yibTaToB KOJIOKBHYMa Ne 1 (B 0asnax):

- 10 Ga10B BBICTABIISETCS CTYACHTY, €CIIU CTYAECHT NPaBUIBHO ONPEAEISAET BCE 3JIEMEHThI CUM-
METPHUH JUISA MATH YKa3aHHBIX MOJIEKYJ M 0e301IMO0YHO YCTaHABIMBACT I HUX TPYIITY CUMMET-
puu;

- 8-9 GaJJI0B BBICTABIISIETCS CTYIEHTY, €CIIM CTYJEHT IPABUIIbHO 1) onpezensieT Bce 3JeMEHThI
CUMMETPHHU JJISl YETHIPEX YKa3aHHBIX MOJICKYJ M 0€30IMO0YHO YCTAaHABIMBACT JJIsl HUX TPYIIILY
CUMMETpPHUH; 2) TOIYCKAET MEJIKUE OINOKH MPH YCTAaHOBJICHUU I'PYIIBI CAMMETPHUH, HO 3JIEMEHTBI
CUMMETPUH olpeessieT 0e301nO0YHO.

- 6-7 GaJJIOB BBICTABIISIETCS CTYIEHTY, €CIIH CTYJCHT 1) IpaBUIBHO ONpPEIETseT BCE SJIEMEHTHI
CUMMETPUHU AJIS TpEX yKa3aHHbBIX MOJIEKYJ U 0€301IMO0YHO yCTaHABIUBACT Ul HUX I'PYIILY CHM-
METPHH; 2) JOMyCKAET 3HAUNTENIbHBI OITMOKH MTPU YCTAHOBJICHUHU TPYIIBI CAMMETPUH, SJIEMEHTHI
CUMMETpPUH OTIpeieNeT ¢ omuokamu 11 Beex 20% Mouekyi;

- 4-5 GaJina BBICTABIISIETCA CTYACHTY, €CIIU CTYIEHT 1) MpaBHIIBHO OINpeseNsIeT BCEe IEMEHThI CUM-
METPHUH [T IBYX YKA3aHHBIX MOJICKYJ 1 0€30IIMO0YHO YCTaHABIMBACT JJIsl HUX TPYIIITY CUMMET-
puy; 2) JONYCKaeT 3HAYUTEIbHBI OLIMOKU MPU YCTAHOBJIEHUH TPYIIIbI CHMMETPHH, SJIEMEHTBI CUM-
MeTpUH onpezenser ¢ omurbkamu uist Becex 50% monekyi;

- 2-3 GaJu1a BBICTABIISIETCS CTYACHTY, €CITU CTYIEHT 1) MPaBHIBHO OIMPEEIISET BCE DIIEMEHTHI CHM-
METPHUH JUIs IBYX YKa3aHHBIX MOJIEKYJ U 0€30IMO0YHO YCTaHABIMBAET JJIsl HUX TPYIIILY CUMMET-
puu; 2) A0MycKaeT 3HAUYUTENIbHBI OUIMOKH IPU YCTAHOBJIEHUU TPYIIIbI CHMMETPHUH, SJIIEMEHThI CUM-
METpHUH onpezaenser ¢ ommbdkamu 11t Becex 80% Momeky;

0 Ga10B BBICTABIIETCS CTYJIEHTY, €CIIM . CTYIEHT HE CIIOCOOEH ONMPEAETUTh JIEMEHTbl CHMMETPHU
XO0T4 OBl JUI OTHOM MOJIEKYJIbl U COOTBETCTBEHHO HE CIIOCOOEH yCTaHABUTH TPYIITY CHMMETPHH.

Kon1okBuyM 1o BceM TeMaM JAMCHMILIMHBI.
Bomnpocs! kK KOJUTOKBUYMY .
1. 3akoHOMEpHOCTH B reOMETPUYECKON KOH(UTYpaluu MoJaeKy. JTMHbI CBsi3el U BaJICHTHbBIE

YTJIBIL.

JIMIoNbHBIA MOMEHT U U30MEPUS MOJIEKY L.

ONEKTPOHHBIE CIIEKTPHI BYXaTOMHBIX MOJIEKY.
ITonsipu3yemMoCcTb MOJIEKYIIBI.

CriekTpanbHble 00JaCTH.

3aKOHOMEPHOCTH B yIJIaX BHYTPEHHETO BpalleHUs, KOH(pOpMepBHI.
PaBHOBecHas reomeTpuyeckasi KOHPUTypalus MOJIEKYIIbI.

KoneGaTenbHble CIEeKTpbl KOMOMHAIIMOHHOTO PaCCEesTHUSI.

© o N o g bk~ DN

OHepreTUYecKre COCTOSHUS ABYXaTOMHOM MOJIEKYJIBI.
10. IMonstpuzyemMocTb MOJIEKYJIBI.

11. Cratuctuyeckoe pacnpeaeneHue MOJIEKYJI 10 SHEPreTHYECKUM COCTOSHUSM.
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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.

OTTankuBaHUe 3JIEKTPOHHBIX Map.

WHTEHCUBHOCTH 3JIEKTPOHHO-KOJIe0aTeIbHBIX CIEKTPOB, MpuHIun dpanka-Konnona.
Ionstpusanus qUAIEKTPUKOB.

PaBHOBecHas reomeTpuyeckasi KOHPUTypalus MOJICKYIIbI.

[TonstpHbIE M HENOJIAPHBIE MOJIEKYIbL. JIMNIOJIBHBIA MOMEHT U CUMMETPHS MOJIEKYJI.
Koopaunatsl aToMOB (s111€p) MOJIEKYIBI.

Ionstpusanus qUAIEKTPUKOB.

AHTapMOHUYECKHUI OCITUIIISITOP.

Bnytpennee Bpaienue B 1,2-1uxyiopaTaHe.

DNEKTPUYECKUN TUIOJIbHBIH MOMEHT B KJIACCUUECKON TEOPHUHU.

Cnexrpockonusi komOuHanmonHoro paccesuusi (KP). Ksantossiii moaxoxa k KP.
[Tonspu3zanus AUAIEKTPHUKA B IEpeMEHHOM ToJie. MosbHas pedpakiusi.
CummeTpust MOJIEKYJI.

B3aumoneiicTBue BpaiieHuil 1 kojaeOaHui.

Knaccuueckas Mmozaens Mosiekysbl. OCHOBHBIE TOHSTHS.

DHEpPreTu4ecKue COCTOSIHUS IBYXaTOMHON MOJIEKYJIBI.

CrarucTrueckoe pacupeieseHue MOJIEKYJI [0 SHEPreTUYECKUM COCTOSIHUSIM.
CnekrpanbHbie 00J1aCTH.

JIByxaToMHasi MOJIEKYJa KaK )KECTKUI poTaTop.

HexecTkuit porarop.

["apMoHnUecKuil OCUUILIATOP.

AHrapMOHMYECKHH OCIMILIATOP.

KonebarenbHo-BpalaTenbHble IEPEX0/Ibl B IByXaTOMHOI MOJIEKYJIE.
B3aumoneiicTBue BpamieHuil 1 KojaeOaHui.

KBaHTOBBIH 110/1X0/] K KOMOMHAITMOHHOMY PacCesHUIO.

BpamarensHblie criekTpbl KOMOMHAIIMOHHOTO PACCESIHUSI IMHEHHBIX MOJIEKY.
KonebarenbHble cIEKTpbl KOMOMHAIIMOHHOT'O PACCESIHHUS.

NHTEeHCUBHOCTD 3JIEKTPOHHO-KOJIE0ATENbHBIX CIIEKTPOB: puHIUN Ppanka-KoHgoHa.

Kpurepun onieHKH pe3ysbTaTOB UTOIOBOrO KOJIOKBHYMa (B Oasiax):

0 GanyoB BBICTABISIETCS CTY/ACHTY, €CIIM CTY/IEHT HE UMEET IPECTaBIeHUs 00 00CyX1aeMOM pa3-
JieJ1e JUCIUILINHBL,

- 3 GaJu1a BBICTABIISIETCS CTY/ICHTY, €CIIM CTYJIEHT UMeeT (hparMeHTapHbIe MpeaCTaBIeHUs 00 00Cy-
KJAAEMOM pa3jiesie TUCIUIUINHBI;

- 5 6aJJTOB BBICTABIISIETCS CTYICHTY, €CIIH CTYJICHT UMEET HETIOJIHbIE TIpecTaBIeHns 00 00Ccyxkae-
MOM pasfiene JUCIHUILINHBL,

- 8 0aJI0B BBICTABIISETCS CTYACHTY, €CIIU CTYACHT UMEeT COPMUPOBAHHBIE, HO COIEpIKAIIIUE CY-
IIECTBEHHBIE MPOOEIIBI IPEICTaBICHUs 00 00CYK/IaeMOM pa3Jiesie TUCIUIUIUHBL;

- 10 GasoB BBICTABIISIETCS CTYIEHTY, €CJIU CTYJIEHT UMeeT c(hopMHUpPOBAaHHBIE CUCTEMATUYECKUE
npezcTaBiIeHus 00 00CyK1aeMOM pazfiesie TUCIUIITHHBI.
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IlepeyeHb IMCKYCCHOHHBIX TEM JJI KPYIJIOr0 CTOJIA
(muckyccnu, MoJIeMUKH, TUCITYTA, 1€0aTOB)
no nucuuriune CmpoeHue eujecmea

1. Jlnst 9ero HeoOXOUMO XUMHUKY YMETh OMPENEsATh 3JIEMEHThl CAMMETPUU U
YCTaHABJIMBATh FPYIIITY CHMMETPUU ISl PA3HBIX MOJIEKYIL.
2. Kaxkue cyniecTByIOT HEIOCTaTKH U NpeumyiecTBa y cuMBosuku llendauca?

Kputepun onienku (B 6asiax):

- 0 6aJI0B BBICTABIACTCS CTYJCHTY, €CIIH . CTYACHT HE HMEET MIPEACTaBICHHS 00 00CyXK/1aeMOM
BOIIPOCE;

- 1 Gasut BBICTABISIETCS CTYACHTY, €CITU CTYIEHT UMEET (pparMeHTapHbIe IMPEACTaBICHUS 00 00CyX-
JITaeéMOM BOIIPOCE;

- 2 GaJuTa BBICTABJISIETCSl CTY/ICHTY, €CIIM CTYJICHT UMEET HENOJHbIE MPEICTaBICHUS 00 00CcyxKnae-
MOM BOIPOCE;

- 3 GaJyuTa BBICTABIISIETCS] CTY/ICHTY, €CIIH CTYJICHT UMeeT c(hOPMUPOBAHHEIE, HO COJEpKAIIIE CYIIe-
CTBEHHBIC ITPOOEIIBI MPEICTABICHUS 00 00CYKIaeMOM BOIIPOCE;

- 4 GaJuTa BBICTABJISICTCS] CTY/ICHTY, €CIIH CTYJICHT UMeeT C(hOPMUPOBAHHBIE, HO COJIEPKAIIUE OT-
JIENTBHBIE TPOOEIIBI TPEICTAaBICHHS 00 00CYX1aeMOM BOIIPOCE;

- 5 6aJJTOB BBICTABIIICTCS CTYICHTY, €CIIHM CTYJCHT UMeeT COPMHUPOBAHHBIE CUCTEMAaTHUECKUE
npezcTaBieHus 00 00CyK1aeMOM BOIIPOCE.

I'pynnoBbie TBOpYeckHe 3a1aHus (MIPOEKTHI):

1. Crynentsl pazouBarorcs Ha napsl. Kaxkapiit 3 HuX cocrasisger 1o 10 BonpocoB 10 COOTBETCT-
BYIOILEH TeMe 3aHATHA. 3aTeM CTYJEHThI, COCTOALINE B OJTHON Iape OOMEHUBAIOTCSI KAPTOUKAMU C
BOIIPOCaMU U KaKJbplii oTBeuaeT Ha Bce 10 BompocoB cBoero HanmapHuka. HamapHuKY BBICTABIISIOT
JpYT APYry OLEHKHU IO NPEeATI0OKEHHON HIXKe LIKaJIe.

HNuauBuayanbHble TBOpYECKHe 3a1aHUA (MIPOEKTHI):

1 Kaxnplii u3 ctyaeHToB opopmisier o 10 kapTouek 1Mo COOTBETCTBYIOLIEH TeMe 3aHATus,
IpU 3TOM KaXkJast KapTouka C OJHOW CTOPOHBI COJACPXKUT 11O OJAHOMY OIPENENICHHIO (MOJIeKya —
3TO COBOKYIHOCTb CBSI3aHHBIX aTOMOB...) WiH ¢opmyie U T.A4.. C Ipyroil CTOpoHbI KapTOUKU (C
o0paTHOM) yKa3bIBaeTCsl Ha3BaHHME HalMcaHHOW (opmyibl, MO0 GopMmynupyercs 3afaHue «IanTe
OTIpe/ieIeHNe TOHATHIO «MOJIEKYJIa», «aToM» MU T.A.. 3aTeM CTYJIEHTHI MO0 O4epenu MOAXOIAT K
IPETNoAaBaTeNI0 M OH CIIydalHBIM 00pa30M JIOCTAaeT MO 5 KapTO4YeK M MPOCHUT OO BOCIIPOM3BECTH
bopmyiy, n300pakKeHHYI0 Ha OOpaTHOH CTOpOHE KapToyke, TUOO0 CPOpPMyIUpOBATH ONpEEIeHNe
MIOHATHS, YKa3aHHOTO Ha 000poTe KapThl. POPMYIHPOBKA BOIIPOCA MPETIOIaBATENs 3aBUCUT OT TO-
0, YTO yKa3aHO B KapTOUYKE, COCTABJICHHOM CTYJEHTOM.

Kaproukn, Ha KOTOpBIE CTYAEHT AAJI IPABWIBHBIN HCYEPIBIBAKOIIUN OTBET, OTKJIAABIBAFOTCS
B MpaBylo cTONKy. COOTBETCTBEHHO, KapTOUKH, Ha KOTOPbIE CTYJEHT Jaj HEeYEeTKHE WU Hempa-
BUJIBHBIC OTBCTHI, OTKJIAJABIBAIOTCS B JICBYIO CTOIIKY.

Kpurepuu ouenku (B 6annax):
- 1 Gayut BBICTABISIETCS CTYACHTY, €CITU CTYIEHT MPABHIILHO OTBETHII HA TPU KapTOUKH U3 TISITH;

- 0 Oas10B BBICTABIISIETCS CTYACHTY, €CIIU CTYACHT HEMPABUJILHO OTBETUJI HA TPU KapTOUKHU U3 M-
TH
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KommieKkT pa3HOypOBHEBBIX CUTYallMOHHBIX 3a/1a4 (3aaHUH)
1o qucuuiuiiHe CTpoeHue BelecTBa

1 3ajaum penpoayKTHBHOIO YPOBHSI
3anmava (3aganue) 1. CKOJIBKO BEPTHKAIBHBIX IJIOCKOCTEH cCHMMETpUH B Mojiekyie 1,3,5-

TpUXJOpOEH30a.
cl

cl cl
3anayva (3aganue) 2CKOIbKO BEPTUKAIBHBIX IUIOCKOCTEW cuMMeTpun B MoJieKyneCsHs.

3anaua (3aganue) 3. CKOJIBKO BEPTUKAIBHBIX IJIOCKOCTEW cumMMmeTpun B MmoJiekysie 1,3,4,6,8-
nentadrop-1H-denanena:
F F
¢

oo

¢
2 3ajayM peKOHCTPYKTHBHOIO YPOBHS

3amaua (3amanue) 1. Ompenenute, Kakue OJJIEMEHThl CHMMETPHM XapakTepHbl ans 1,3,5-
Tpuxjopoensona? Ha ocHOBaHUU HalIGCHHBIX 3JIEMEHTOB CUMMETPHUH YCTAaHOBUTE IPYIITY CUMMET-
PHUH 3TOM MOJEKYJIBL.

3anava (3amanue) 2 Onpeaenute, Kakue 3IeMEeHThl cuMMeTpuu xapakrepusl A CsHs? Ha ocHoBa-
HUU HalJIEHHBIX 3JIEMEHTOB CUMMETPUH YCTAHOBUTE TPYIIY CUMMETPHUH 3TOM MOJIEKYJIBI.

3anmava (3amanue) 3 Onpenenure, Kakue 3JIEMEHThl CUMMETPHUH XapakTepHbl uis? Ha ocHoBaHuU
HalJICHHBIX JIEMEHTOB CUMMETPUHU YCTAHOBUTE IPYIILy CUMMETPUU ITONW MOJIEKYJIBI.

3 3apaum TBOPYECKOr0 YPOBHS
3amaua (3amanue) 1llpemnoxuTe BapHaHTHI 3aMelICHHs aTOMOB Bojopoaa B Moiekyne 1,3,5-
TPUXJIOPOCH301a JIJIS TOHUKCHHSI €€ CUMMETPHH.

3anava (3amanue) 2 IlpemnoxuTe BapuaHTHI 3aMEIICHUsS aTOMOB Boaopoaa B Mosekyie CsHs
JUTSI TIOHVDKEeHUS ee cummetpuu 1o Cs.

3amaya (3amanue) 2 Ilpemnoxute BapuaHTHl 3aMEIICHHS aTOMOB BOJOPOAAa B MOIIEKYIE
1,3,4,6,8-ieatadTop-1H-penanena mis noHmwkenus ee cammerpuu 10 Cs.

Kputepuu onenku (B 6aynax):
- 1 Gasu1 BBICTABISIETCS CTYACHTY, €CJIM OH MPABUIIBHO PEILNII OJIHY 3a7auy;
- 0 GayI0B BBICTABIIAETCS CTYJIEHTY, €CJIM OH JIOMYCTUII OIIMOKH MPH pellIeHMH KOHKPETHOMN 3a1a4H.

4.3.Peitmunz-nnan OucCyuniuHbl
PelTHHT-TIIaH TUCIIMIUIMHBI IPEICTABIICH B MPUIOKESHUH 3.2.
[TepeBon onenku u3 100-0ampHOM B cUcTeMy 3aueT/He3aueT MPOU3BOAUTCS CIEIYIOIIUM 00pa-
30M:

- 3auteHo — oT 59 no 110 6amnos (Bkitouas 10 MOOMPUTENBHBIX 0ANITIOB);
- He 3auTeHo— oT 0 10 59 Gannos.
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5. Y4eOHo-MeTOoaMYecKOe M MHGOPMALMOHHOE 0O0ecnedeHHue U CIUIINHBI
5.1. IlepeyeHb OCHOBHOM U JOIOJHUTEIbHON Y4eOHOM JIUTepaTypbl, HeOOXOAUMOM 1JIs1
OCBOEHHS THCIMIIIHHBI
OcHoBHas1 JiUTEpaTypa:

Kawmpimos, B.M. Ctpoenue BemecTBa [DneKTpoHHBIN pecype] : yueOHoe mocodue / B.M. Ka-
MmbioB, E.I'. Mupomnukosa, B.I1. Taraypos. — Dnextpon.nan. — Cankt-IletepOypr : Jlans,

2018. — 236 c. — JlocTyn K TEKCTY 3JEKTPOHHOTO HM3JaHHUS BO3MOXKEH 4epe3 DIJIEKTPOHHO-
oubnmmoTeuHyro cucremy usnarenscrea "Jlanp'": https://e.lanbook.com/book/105983.
béxkep, FO. Crnekrpockonus [DneKTpoHHBIN pecypc] : pykoBojacTtBo / FO. békkep. — Dnek-

TpoH.1aH. — Mockga :Texnocdepa, 2009. — 528 c. — JlocTym K TEKCTY 3JIEKTPOHHOTO M3/1a-
HUS BO3MOXKEH 4epe3 OJIEKTPOHHO-OMOJMOTEUYHYI0 cucTeMy wu3fatenbcTBa "Jlanp':
https://e.lanbook.com/book/73013.

Kamamuukos, H.I1. IIpaktukym mo pemieHuto 3agad mo odmiemMy Kypcy ¢usuku. OCHOBBI KBaH-
ToBOi (u3mku. CTpoeHHE BemiecTBa. ATOMHAs U siaepHas ¢u3nka [DIEKTpOHHBINA pecype] :
yuebHoe nocobue / H.I1. Kanamnukos, H.M. KoxeBnukos, T.B. Koteiprno, I'.I'. CiupuHn ; moj
pen. Kamamnukosa H. I1.. — Dnekrpon.nan. — Cankrt-IletepOypr : Jlans, 2014. — 240 c. —
JlocTyn K TEKCTY AJIEKTPOHHOTO M3JaHMsI BO3MOXKEH uepe3 DIEeKTPOHHO-OMOIMOTEUHYIO CHC-
temy u3narenbcrBa "Jlanp": https://e.lanbook.com/book/49468.

3aitnymnuH, P.A. [IpuMeHeHue CIEeKTPOCKOIMU B OPraHMYECKOW XUMUHU [DJIEKTPOHHBIA pe-
cypc]: yueb.mocodue / P.A. 3aiinymun, O.C. Kykosunen, P.B. Kynakosa; AH Pb, Otnenenue
xumun. — Yda: T'mnem, 2007. — DnekTpoH.Bepcus ned. myOomukanuu.— J[ocTyn K TeKCTy
ANEKTPOHHOTO M3AAHUS BO3MOKEH Yepe3 DIeKTPOHHO-OMOIUOTEUHYIO CUCTEMY «DJIEKTPOHHAs
ounbmmorexa baml'V»: <URL:https://elib.bashedu.ru/dl/read/Zaynullin R.A. Kukovinec O.C.
KunakovaR.V.Primeneniespektroskopii v organicheskoyhimii. —UfaGilem, 2007.pdf>.
Kykosuner, O.C. [IppuMeHeHHE ONITHYECKUX METOJIOB JIJIsl HIACHTU(UKAIINA OPTAaHHIECKUX CO-
eIMHEeHUN [DneKTpoHHBIH pecypc]: yueb.mocobue / O.C. KykoBunen; bamkupckuii rocynapcrt-
BeHHBIN yHuBepcuteT. — Yda: PUL[ baml'VY, 2014. — DnexkTpoH.Bepcus med. myoauKanul. —
JlocTyn K TEKCTY AJIEKTPOHHOTO M3JaHMsI BO3MOXKEH uepe3 DIEeKTPOHHO-OMOIMOTEUYHYIO CHC-
TeMmy «INEeKTpOHHAS oubmmoTeKa ba-
I'Y»:<URL:https://elib.bashedu.ru/dl/local/Kukovinec_Primenenie opticheskih
metodov_up_2014.pdf>.

HonomatoB, M. 1O. UccnenoBanue 371€KTPOHHBIX XapAaKTEPUCTUK U CBOMCTB MOJIEKYJ M HAHO-
yacTull [DIeKTpOoHHBIN pecypc]: ydeO.mocobue i CTyA. pu3nyecKkux crenuanbHocten / M.
1O. Jonmomaros, P. 3. baxtusus, /1. O. Hlynskosckas; baml'yV. — Ya: PUL] baml'V, 2014 —
213 c. — DnexkTpoH.Bepcus med. myonukanuu. — JloCTyn K TEKCTY SJEKTPOHHOTO HM3JaHUs
BO3MOJKEH 4epe3 DIIeKTPOHHO-OMOINOTEUHYIO CUCTEMY «DJeKTpoHHas Oubnuoreka bamlVy»:.
— <URL:https://elib.bashedu.ru/dl/read/DolomatovissElektrHaraktMolekNanoch.pdf>.

Kamnan N.T'., MexMonekynsapHble B3auMmoaencTBus. Pusnueckass MHTEPHPETALUs], KOMIIbIO-
TEpPHBIE pacyeThl U MOJICIIbHBIE TTOTEHINAIIBI [ DIIEKTPOHHBIN pecypce]| : yuebHoe mocodue / Ka-
wiad U.T'. ; nmox pea. H. ®@. Crenanosa ; nep.c aurn. /. C. be3pykosa, U. I'. PsObunkuna.. —
OnektpoH. naH. — Mocksa : U3parensctBo "JlaGoparopus 3uanuit”, 2017. — 397 ¢. — Jloc-
TYI K TEKCTY AJIEKTPOHHOTO M3JaHHSI BO3MOXKEH 4epe3 DIeKTPOHHO-OMOINOTEUHYIO CUCTEMY
n3natenbera "Jlanp": https://e.lanbook.com/book/94111.

CummMmetpusi [DNEKTpOHHBIN pecypc]: MeToaudeckasl pa3paboTka mo auciuiuimae «CTpoeHue
BEILIECTBA» JIJISl CTYJIEHTOB XMMHYECKOTO (PaKynpTeTa: METOANYECKUE YKa3zaHus / barmkupckuit
rOCyJapCTBeHHbIN yHuBepcuTeT; cocT. B.P. Xaiipynnuna; 9.M. Xamutos. — Yda: PULL bam-
I'V, 2013. — DnexTpoH.Bepcus ned. nmyoaukanuu. — JlocTyn BO3MOXKEH yepe3 DIEeKTPOHHYIO
o6ubnuorexy bamIV. —
<URL:https://elib.bashedu.ru/dl/read/Hairullina_Hamitov_sost_Simmetrija_mu_2013.pdf>.
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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
https://elib.bashedu.ru/dl/local/Kukovinec_Primenenie%20opticheskih%20metodov_up_2014.pdf
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

JlonoJHUTeIbHASA JINTEepaTypa:

9. JomnomaroB, M. 0. ®usnyeckue OCHOBBI HAHODJICKTPOHUKH [DJIEKTPOHHBIN pecypc]:
yueb.mocobue / M. 1O. [Jonmomaros; baml'Y. — Va: PUL] baml'VY, 2014. — DnekrpoH.Bepcust
ned. myonukanuu. — JlocTyn K TeKCTY 3IeKTPOHHOTO U3JaHHsl BOZMOXKEH uepe3 DIIEKTPOHHO-
OHOIMOTEYHYIO CUCTEMY «INeKTpOHHAs OoubroTeka bam-
['V»:<URL:https://elib.bashedu.ru/dl/read/DolomatovFizOsnovyNanoelektroniki.pdf>.

10. Kpatkuit kypc neknuii mo ¢pusuke [IIeKTpoHHBIH pecypc]: yued.mocobue / bamkupckuii rocy-
JTApCTBEHHBIN yHUBepcuteT, bupckuit dumman; aBT.- coct. A.C. Yurnunuesa, ®.P. Xy3uHna;
A.A. Pycunos; O.A. lllenenskeBuu. — bupck: b® baml'V, 2015. — DnekrpoH.Bepcus med.

nyonukaruu. — J[oCTynm K TEKCTy 3JIEKTPOHHOTO HW3JIaHHUsI BO3MOXKEH 4Yepe3 DJIEKTPOHHO-
OHOIMOTEYHYIO CUCTEMY «INeKTpOHHAs OoubroTeka bam-
I'Y»:<URL:https://elib.bashedu.ru/dl/read/Chiglinceva i dr Kratkijkurslekcijpo

fizike up_2015.pdf>.

11. Kparkuii Kypc jaekuuii o ¢pusnke [ DIeKTPOHHBIN pecypc]: yueb.mocodue / bamkupckuii rocy-
JTapCTBEHHBIM yHUBEpcUTET, bupckuii ¢umman; aBrt.- coct. A.C. Yurnuunesa; ®.P. Xy3una;
A.A. Pycunos; O.A. lllenenskeBuy. — bupck: b® baml'y, 2015. — DnekTpoH.Bepcus meu.
nyOoimkanuu. — JIOCTyn K TEKCTy AJIEKTPOHHOTO HW3JaHWs BO3MOXEH dYepe3 DJIEeKTPOHHO-
OUOIHOTEUHYIO CUCTEMY «OJIEKTPOHHAs 6ubsmoreka baml'V»:
<URL:https://elib.bashedu.ru/dl/read/Chiglincevaidr_Kratkijkurslekcijpofizike up_2015.pdf>.

12. Canuxos, P.b. ATomHas ¢usuka [DnekTpoHHbIN pecypc]: yueb.mocodue / P.b. Canuxos; bami-

KUPCKUH TOCYJapCTBEHHBIN nenarornueckuid ynusepcurer. — Yga: BI'TIY, 2007. — Dnek-
TPOH.BEpCHS Ied. myOonuKauu. — J{oCTymn K TEKCTY JIEKTPOHHOTO M3/1aHHs BO3MOXKEH 4epes
DNEKTPOHHO-OMOINOTCUHYIO CUCTEMY «DIIeKTpOHHAS Ooubmmoreka bam-

I'Y»:<URL:https://elib.bashedu.ru/dl/read/Salihov. ANATOMIYA FIZIK Uch.pos 2007.pdf>.

5.2. Ilepeuyenn pecypcoB HH(POPMALMOHHO-TEICEKOMMYHUKAIMOHHOM ceTH «AHTEepHET» N
NPOrpaMMHOro odecrev4eHusi, He0OX0AMMBbIX /15l OCBOCHHUS TUCHUIINHBI

1. DnextponHas 6ubmmorednas cucrema «29b baml Yy - https://elib.bashedu.ru/

2. DOmnexkTpoHHass OuONIMOTEYHas cuUcTeMa «YHHMBEPCUTETCKass OMOIMOTEKa OHJAMH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEYHAs CHCTeMa u3aTeascTBa «Jlanby - hitps://e.lanbook.com/

4. DnexkTpoHHbIA Katanor budmuorexku baml'y - http://www.bashlib.ru/catalogi/

5. YuusepcanbHas ba3bl nannbpix EastView (mocTyn K 3JIeKTPOHHBIM HAayYHBIM XXypHajlaM) -
https://dlib.eastview.com/browse

6. Hayunast snektponHas 6ubnuoreka - elibrary.ru (moctym K 3JIeKTPOHHBIM Hay4HBIM JKypHa-
nam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade.[lorosop Ne 104 ot
17.06.2013 r. JIunensuu 6eccpoyuHbie

8. MicrosoftOfficeStandard 2013 Russian. Jlorosop Ne 114 ot 12.11.2014 r. JIunensuu 6ec-
CpPOYHbIE

9. KasperskyEndpointSecurity ans O6usneca - Cranmaptabiii. JloroBop Ne31806820398 ot
17.09.2018 r. Cpok neiictBus nunensuu a0 25.09.2019

10. LinuxOpenSUSE 12.3 (x84_64) GNUGeneralPublicLicense.

11. Cucrema nentpanuzoBaHHoro tecrupoBanus baml'y (Moodle). YHuBepcanbHas obuiect-
Bennas nunensust GNU.

19


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/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

6.MaTtepuajabHoO-TeXHUYeCKas 0a3a, HeOOX0AUMAS VISl OCYIIECTBJIeHHS 00pPa30BaTEeILHOI0 MPoIecca Mo IUCHUILINHE

HaumeHnoBaHmue cre-
HHAJILHBIX MOMeNIeH il
M MMOMeIlleHuil AJIsl caMo-

CTOATEJIbHON padoThI

OCHAIIEHHOCTH CNENUAJBHBIX MOMeleHU
U NOMelleHU i J1JI51 CAMOCTOSITeJIbHOH padoThI

IlepeyeHb JIMIEH3HOHHOIO NPO-
TPaMMHOI0 o0ecre4YeHusl.
PexkBM3MTHI NOATBEPXKIAAIOUIETO
JOKYMeHTA

1. yuebnasi aynuropusi
AJs TPOBeJACHMs] 3aHATHI
JIEKIIMOHHOT'0 TH-
na:aynutopus Ne 405 (xop-
IIyC XMUMHYECKOTO (haKymbTe-
Ta), ayauropus Ne311 (xop-
IIyC XMUMHYECKOTO (haKyibTe-
Ta), ayauropusiNe 310 (xop-
MyC XUMHYECKOTO (haKyjbTe-
Ta), aynutopust Ne 305 (xop-
MyC XUMHYECKOTO (haKysbTe-
Ta).

2.y4eOHBIE ayIUTOPHUH
A5 TPOBEJACHHsS] 3aHATHI
CEeMHHAPCKOr0 THUMNA. ayJIu-
topust Ne 004 (xopmyc XUMHU-
4eckoro (akynpTeTa), aymH-
topust Ne 005 (kopmyc XuUMHU-
4eCcKOro (axkyinbTeTa).

3. yueGHasi aynuTOpus
JUISl TEKYIIEro KOHTPOJISI U

Aynuropus Ne 405
YuebHass wmeOenb, ydeOHO-HATMSAAHBIE TOCOOMS, OCKa,MyIbTHMEINa-TIpoekTop Mitsubishi
XD3200U, skpan ¢ anekrponpuBoxom 300*400cm SpectraClassic
AynuropusaNe311
YueOHas meOenb, yaeOHO-HATISAHBIE TOCOOMA, Mocka, mpoekrop Mitsubishi XD 600U, skpaH ¢
anekTponpuBonoM Projecta 183*240cm Mattewhite
Aynuropus Ne 310
VYuebHast MeOenb, y4eOHO-HArNIAQHbIE I[MOCOOMS, JIO0CKa, MYyJbTUMeAHa-npoekTop Mitsubishi
EW230ST, skpan nacrennsiii ClassicNorma 244*183
Aynuropus Ne305
VYuebHast MeOenb, y4eOHO-HArNIAQHbIE I[MOCOOMS, JO0CKa, MyJbTUMeAHa-npoekTop Mitsubishi
EW230ST, skpan nacrennsiii ClassicNorma 244*183
Aynuropus Ne 004
YueOHas Mebenb, yaeOHO-HATIIAHBIE TTOcoOus, [ocka, kommyTaTtop HP V1410-24G, mepcoHamnb-
ubiii kommsioTep LenovoThinkCentre A70z IntelPentium E 5800, 320 Gb, 19" - 15 mir, mkad HacteH-
neii TLK6U.
Aynutopus Ne 005
YueOHass MeOenb, y4eOHO-HarIsAHBIE TocoOms, xgocka, kommbiorep DEPONeos 470
MDi5_3450/4GDDR/T500 G/DVD+R u mounutop ViewSonic 21.5 - 13 wr, mkap TLK TWP-065442-
G-GY, mxkad monraxHbiit NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14,
mikad HacteHHsl TLK6U.
Aymuropust Ne 001
Yyebnas mebelb, yueOHO-HArSIHbIE TOCOOUs, T0CKa

NPOMEKYTOYHON  aTTecTa- Aymuropusi Ne 002
nun:  ayauropus Ne 405 YueOHas MeOenb, yueOHO-HATISIIHBIC TIOCOOMS, JOCKa
(koprryc  xuMuueckoro a- Aynutopus Ne 006
KynbTeTa), ayautopusiNe31l YueOHast MeOenb, ydeOHO-HarIIJHbIe TOCOOMs, JOCKa
(koprryc  xuMuueckoro a- Aynautopust Ne 007
KynbTeTa), ayauropusaNe 310 YueOHast MeOelnb, yaeOHO-HarIIJHbIe TOCOOMs, JOCKa
(kopryc  xuMuueckoro  a- Aymuropusi Ne 008

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade. Jlorosop
Ne 104 ot 17.06.2013 r. Jlunensuu Oec-
CpOYHBIC

2. MicrosoftOfficeStandard 2013
Russian. [loroop Ne 114 ot 12.11.2014 1.
Jluuien3uu GeccpoyHbie

3. KasperskyEndpointSecurity s
O6uzneca - Cranpmaprtaeiid.  JloroBop
Ne31806820398 ot 17.09.2018 r. Cpok
JercTBus uieH3uu 1o 25.09.2019

4. CucteMa IeHTPaIM30BaHHOTO TeC-
tupoBanus baml'yY (Moodle). Yuusep-
caipHas oOmecTeeHHas mnensns GNU
5. LinuxOpenSUSE 12.3 (x84_64) GNU-
GeneralPublicLicense

20




KyJabTeTa), aynutopus Ne 305
(koprryc  xuMHYeckoro  a-
KynbreTa), ayauropust Ne 001
(xopmyc XuMHYecKoro ¢a-
KynbreTa),ayauropus Ne 002
(xopmyc XuMmYecKoro ¢a-
KynbTera),ayautopust Ne 006
(xopryc  xuMuueckoro a-
KynbTeTa),ayautopust Ne 007
(xopryc  xuMuueckoro a-
KyJbTETa),ay AUTOPHUS Ne
008(koprmyc ~ XHMHUYECKOTO
¢dakympTeTa), aymutopus Ne
004 (xopmyc XHMHYECKOTO
¢dakympTera), aymuropus Ne
005 (xopmyc XHMHYECKOTO
¢dakympTeTa).

4. mnomMemeHus JJs
CcaMOCTOSITEeJIbHOH  pado-
ThI:UUTAIBHBIA  3am  Nel
(T1aBHBIM KOpITyC), YUTalb-
HBIA 3am Ne2 (kopmyc ¢us-
MaTa), YUTAIBHBIA 3a1 Ne5
(TymMaHUTAapHBIH  KOpITyC),
YUTaJBHEIN 321 Ne6 (koprmyc
MHCTHTYTa IpaBa), YUTAIb-
HBIA 3am Ne7 (rymaHuUTap-
HBIA KOpITyC), JTA00paTOpHs
Ne 418 (kopryc XUMHYIECKO-
ro ¢akyspTeTa)

5. mnomemenue JJs
XpaHeHHs1 M TNpoduIaKkTH-
YeCKoro 00CJIyKUBAHMSA
yueOHOro 000py10BaHUS:
naboparopust Ne 416 (xopmyc
XMMHUYECKOTO (haKyIbTeTa).

Yuebnas MeOelb, yaeOHO-HATISIHbIE TOCOOMs, TOCKa
YuranbHblii 321 Ne 1
Hayunerit u yuebnsrit onn, Hayanas nepuoauka, [IK (MmoHOONOK) - 3 mt, Wi-Fi goctynm mys mo-
OWIIBHBIX yCTpPOiicTB, HeorpanndeHHbIN noctyn k OBC u B/l; konmdyecTBO MocagouHbIX MecT — 76.
YutanbHblit 3an Ne2
HayuHblii 1 yuebHbIli doHA, Hay4YHaa nepuoamka, MK (MOHOBI0K), NOAKMOYEHHbIX K CETU UHTEpHET, —
8 wr., Wi-Fi goctyn ana mobuabHbIX YCTPOWUCTB, HeorpaHUYeHHbIn goctyn K 96C 1 B; Konnuyectso no-
cafo4HbIX mecT — 50.
YurajabHbli 327 Ne §
Hayunsrit n yaebnb1il ¢poHp, HayuHas nepuoanka, [IK (MoHOOTIOK) - 3 1T, HEOrpaHHMYESHHBIH J0C-
tyn kK OBC u B]I; konmyecTBo mocamouHbIXx MecT — 27.
YuranbHblii 321 Ne 6
Hayunsrit u yaebnb1il ¢poHp, HayuaHas nepuoanka, [IK (MoHOOTIOK) - 6 1T, HEOrpaHHYESHHBIH J0C-
tyn k OBC u B]I; konmuectBo mocamounsrx Mect — 30.
Yuranbuslii 321 Ne 7
Hayunblit u y4ueOnsbiii Gponn, HayuHas nepuouka, [IK (MOHOOJIOK) - 5 1T, HEOrpaHUYEHHBIH 10C-
tyn k 9bC u B/]; xonudecTBO nmocagouHbx MecT — 18.
Jladopatopus Ne 418
VYuebnast mebenb, (pakcummnbhbiM anmapar Panasonic KX-FL423RUB — 2 wr., sH-metp pH-
150MU (c roc. moBepkoii), aBrorpancdopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p
T.207/2-15, Becwt "Ohaus" PA64C (65r, 0,1mr) ¢ mosepkoii, Becbi VIC-1500d1 (1500r. 100MI,
BHemrH.kammOpoBka) ACCULAB, nonomep U-160MU ¢ moBepko#, KOMILIEKC BOJbTaMIIEPOMETpUYIC-
ckuit CTA, xkommeiotep B komiuiekte DEPO  Neos 4601\FO/monutop 20" Samsung
BX2035/kmnaB./mpImb, koMisioTep nepcoHansHbi Nel T1.210-14/3, marHuTHas Memanka Oe3 Harpesa
Tolopino — 2urT, MarHuTHasE MelIajka ¢ HarpeBoM U HaHokepamuu.nmoBepxhG-MAG HS, merp-pH pH-
150MU (¢ roc.moBepkoit), wmommrop 19" LG L1919S BF Black (LCD<TFT,8ms,
1280%1024,250K/I/M.1 400:1,4:3 D-Sub), nepcoHanbHbIii KOMITBIOTEP B coctaBe ¢/0mok/Core J7-4770
(3.4)/H87/SYGA/HDD 500Gb, monutop JKK"20"Bemcl.kmaBuar ypatmsiis, npuatep Canoni-
SENSYSMF3010, pH-metp pH-150MU ¢ roc.noBepkoii, cucremustii 61ok [1K (775), mkad cymmnb-
ueiii LOIPLF-25/350-GS1, (310X 310x310 MM 6/BeHTHISATOpPA.HEPXK.CTAIb LHU(POBOM KOHTPOJIEDP), KO-
JIMYECTBO Tocao4HbIX MecT — 10.
Jladopatopus Ne 416
AToMHO-abcopOIIMOHHEIA criekTpodoTomerp Monenb AA-7000, dupmer "llumamsy", SAmonwms,
6amron ¢ remuem mapku A — 2 mr, BeHTIiarop BEHTC 100 BKMiy*1/, ra3oBsrit xpomaTo-macc-
cnextpometrp Monenb GCMS-QP 2010PIUS, xoMmbioTep B COCTaBe: CUCTEMHBIN OJOK, MOHUTOp, Kia-
Buarypa, Mbiiib, koHauiuonep QUATTROCUMA QV/QN-F12WA, noytoyk FujitsuLifebooKF530
IntelCorei3-330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Win7HB+0ffice, nepconaibHbIii KOMIBIOTED B
kommuiekte HP AiO 20"CQ 100 eu (MoHOOI0K), 31ekTporuuTKa Irit IR-8200,1500Bt auamerp kondop-
ku 185mm.
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ITpunoxxenne Ne 1

MHWHOBPHAYKH POCCHUHN
OI'bOY BO «bAIIKHUPCKHUU I'OCY JAPCTBEHHbBIM YHUBEPCUTET»
XUMUYECKU ®AKYJIBTET

COAEPKXAHUE PABOUYEM ITPOTI'PAMMBI
nucuuiuinabl CTpoeHue BeniecTBa Ha 5-6 ceMecTp
ouHast (opma o0ydeHus

Bu pa6oThr O0bem qucuun-
JIMHBI
O6mas TpynoemkocTs nuctuiuinabl (3ET / gacoB) 4/144
Y4eOHbIX YacOB HAa KOHTAKTHYIO pabOTy C MpenoiaBaTesiem: 84,7
JIEKINI 34
MIPAKTUICCKUX/ CEMUHAPCKHUX -
J1a00paTOPHBIX 50
Npyrux (TPyIIoBas, WHIWBHUIyadbHAs KOHCYJIbTAIlUS W WHBIC BHUJIBI
y4eOHOI NIeATeNLHOCTH, MpelycMaTpUBalonue padoTy 00y4arommxces ¢
npenopaasarenem) (PKP) 0,7
Y4eOHbIX 4aCOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatonmxcs (CP) 59,3
Y4eOHbIX 9acoB Ha MOJITOTOBKY K IK3ame-
Hy/3adery/nuddepenumporannomy 3auety (Kontpoin) -

®dopma(bl) KOHTPOJIS:
3aueT BO 2 cemecTpe
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Tema u conepxxanue

®dopma U3yueHHUs] MaTEpUAJIOB: JIEK-

OcHOBHAaA U

3agaHus o caMo-

®opMa TeKylero

n/m MU, TPAKTUYECKUE 3aHATUS, CEMU- JOTIOJIHU- CTOATENbHOU paboTe KOHTpOJISI yCIIEeBae-
HapCKUe 3aHATHS, JTa0OpaTOpHBIC pa- | TEJIbHAS JIU- CTYJICHTOB MOCTH (KOJIJIOKBUY-
00ThI, camocTosITeNbHas padoTa u Tepartypa, MBI, KOHTPOJIbHBIE
TPYJOEMKOCTb (B Hacax) PEKOMEH- paboThI, KOMIIBIOTEP-
yemas CTy- HbIE TECTHI U T.II.)
JK |TP/CEM | JIP | cpCc | oM
(HOMEpa u3
CITHCKA)
1 2 3 4 5 6 7 8 9
1 | BBenenue. [1-3] CamocTosTeIbHOE nabopaTopHbie pabo-
Kitaccuueckast 1 KBAHTOBO-MeXaHUYECKas M3y4YEHUE PEKOMEH- TBI;
TEOPUH CTPOCHHUS MOJIEKYIL. JlyeMOW OCHOBHOM U IPYIIIOBBIC U UH/U-
JIOTIOJIHUTEIBHOM JIU- | BUIAYyaJIbHbIE TBOpUE-
TepaTypbl, BHIIIOJIHE- CKHE 3aJ]aHus;
4 4 HUe 1abopaTopHOI pedeparsr;
paboThl, HOATOTOBKA K JTOKJIa]Ibl;
2 a TECTUPOBAHUIO, 3a4e- | KOHTPOJbHBIE pabo-
Ty THI;
KOJJIOKBUYM;
KOMIUIEKT pa3Ho-
YPOBHEBBIX 33]1a4;
KPYTJIbIi CTOJ;
TECT
2 | Knaccuueckasi MoieJib MOJIEKYJIbI [1-3, 7] CamocrosiTeTbHOE nabopaTopHbie pado-
U3Y4YEHHE PEKOMEH- TBI;
1.1 OcHOBHBbIE TOHATHS. JlyeMOW OCHOBHOM U IPYIIIOBBIE U UH/U-
1.2 KoopauHatel aTOMOB (s11€p) MOJIEKYJIbI. JIOTIOJIHATENBHOM JIN- | BUAYaJIbHBIE TBOPYE-
1.3 PaBHOBecHas reoMeTprueckast KOHpU- TepaTyphl, BHIIIOJIHE- CKHE 3a/1aHU;
rypanusi MOJIEKYJIbI. — Hue 1abopaTOpHOI pedepatsr;
1.4 MexbsiepHble pacCTOSIHUSA, BAJICHTHBIE 8 6 10 paboTHI, TOJITOTOBKA K JOKJIaJIbI;
yTJIbl, YIJIBI BHYTPEHHETO BPALCHUS. TECTUPOBAHUIO, 3aUe- | KOHTPOJIbHBIE pabo-
1.5 OTrankuBaHue NEKTPOHHBIX MAp Ty THI;
1.5.2 Monekynsbl ¢ p-CBS3SIMH. KOJUIOKBUYM;
1.6 3aKOHOMEPHOCTH B TE€OMETPUUECKON KOMIUIEKT pa3Ho-
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KOH(HUTypayu MOJIEKYJI.

1.6.1 3akOHOMEpPHOCTH B PaBHOBECHBIX 3HA-
YEHUSIX IJIMH CBS3EH.

1.6.2 3akOHOMEpPHOCTH B BAJICHTHBIX yTJIaX.
1.6.3 3aKOHOMEPHOCTH B yIilaX BHYTpPEHHE-
ro BpallleHus, KOHPOPMEPHI.

1.6.4 Buyrpennee Bpaienue B 1,2-
JMXJIOpITAHE.

Tema 2. CuMMeTpHs MOJIEKY.I.

YPOBHEBBIX 33/1a4;
KPYIJIBIA CTOJI;
TECT

naboparopHeie pabo-
TBI;
IPYIIIOBBIE U UHAU-
BUJIyaJIbHbIC TBOPYE-
CKHE 3a/IaHHUS;

12 12 [1, 7-8] pedeparsr;
JTOKJIaJIbl;
KOHTPOJIbHBIE pado-
THI;
KOJUIOKBUYM;
KOMIUIEKT pa3Ho-
YPOBHEBBIX 33]1a4;
KPYTJIbIi CTOJ;
TECT
Tema 3. DnekTpruyecKkue cBOMCTBA MoJie- [1-3,9-12] CamocrosiTeTbHOE nabopaTopHbie pado-
KYJIL U3Y4YEHHE PEKOMEH- THI,
3.1 JlunosibHbIE MOMEHTBI MOJIEKYI. JlyeMOW OCHOBHOM U IPYIIIOBBIE U UH/U-
3.1.1 DnexTpuuecknii JUIMOIbHBIA MOMEHT B JOTIOJIHATENBHOM JIN- | BUAYaJIbHBIE TBOPYE-
KJIACCUYECKON TEOPHH. TepaTypbl, BHIIIOJIHE- CKHE 3aJJaHus;
3.1.2 IlonspHbIE ¥ HETIOJIAPHBIE MOJIEKYIIBI. HUe Ja00opaTOpHOI pedepartsr,
JIMnoapHBIH MOMEHT U CUMMETPUS MOJIe- paboThl, HOATOTOBKA K JTOKJIa]IbI;
KYJL TECTUPOBAHUIO, 3aUe- | KOHTPOJbHBIE pabo-
3.1.3 JIunioibHBIA MOMEHT W U30MEPHUSI MO- 113 Ty THI,

JeKyI.

3.2 Ilonsapu3yemMoCTh MOJIEKYJIBI.

3.3 CB#3b 2IEKTPUUECKUX CBOWCTB MOJIEKYII
C DJIEKTPUYECKUMHU CBOHCTBAMH BEIIECTBA.

KOJUIOKBUYM,;

KOMIUIEKT pa3Ho-

YPOBHEBBIX 33]1a4;
KpPYIJIBIA CTOJ;
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3.3.1 Ionspuzanus AUIIEKTPUKOB.

3.3.2 [lonsipuzanus qudJaeKTpUKa B Iiepe-
MEHHOM I10JIE.

3.3.3 MonbHas pedpaxius.

TCCT

Tema 4. JD1eKTPOHHO-KO0J1€0aTeIBLHO-
BpalaTebHbIe COCTOSIHUS MOJIEKY.JI.

4.1 DHepreTuuecKre COCTOSHUS ABYXaTOM-
HOW MOJICKYJIBI.

4.2 CraTuCTHYECKOE pacIpeielieHue MoJie-
KYJI [10 SHEPTeTUYECKUM COCTOSTHUSIM

4.3 CnektpanbHbie 00JIaCTH.

4.4 BpaiatenbHble COCTOSIHHS MOJIEKYJI.
4.4.1 JIBsyxaToOMHasi MOJIEKYJa KakK >KECTKUM
potarop.

4.4.2 Hexectkuil poTatop.

4.5 KonebaTenbHble COCTOSHUSI.

4.5.1 N'apMoHMUYECKUN OCLIMILISATOP.

4.5.2 AHTapMOHMYECKHUIN OCLIUIIISITOP.
4.5.4. BzaumojeicTBrE BpallleHU 1 KoJie-
OaHUI.

4.5.3 KonebarenbHO — BpalaTeIbHbIEC TIe-
pexozsl B ABYXaTOMHOM MOJIEKYJIE.

4.6 CieKTpoCKOnusi KOMOMHAIMOHHOTO
paccesiHusL.

4.6.1 KBanTossiii mogxon k KP.

4.6.2 BpamiarenbHble CIEKTPbl KOMOMHALU-
OHHOT'O PAaCcCEesSHUS JTMHENHBIX MOJIEKYIL.
4.6.3. KonebarenbHble criekTpsl KP.

4.7 DneKTpOHHBIE CIEKTPHI ABYXaTOMHBIX
MOJIEKYI.

4.7.1 NTHTEHCUBHOCTD JIEKTPOHHO-
KoJ1e0aTeNbHbBIX CIIEKTPOoB: NpuHIUN dpan-
ka-Konnona.

12

22
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[1-6]

CaMOCTOSTEIIFHOC
H3Y4YCHHUE PEKO-
MEHJIyeMOU OcC-

HOBHOH U JOMOJI-
HUTEIIBHONIINTE-
patypsbl, BBINIOJ-

HeHuenabopa-TopHOI

paboThI, MOJITOTOBKA K

Te-CTUPOBAHUIO, KOH-

TPOJILHOH paboTe, 3a-
qery

naboparopHeie pabo-
TBI;
IPYIIOBBIC ¥ UHIH-
BUyaJIbHBIC TBOPYE-
CKHE 3aJIaHus;
pedepatsr;
JIOKJIaJIbI;
KOHTPOJIbHBIE pado-
TBI;
KOJJIOKBHYM;
KOMILJICKT Pa3HO-
YPOBHEBBIX 33]1ay;
KPYTJIbI CTOJ;
TECT

Bcero yacos:

34

50

59.3
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PeliTHHT — J1aH AUCHUIITUHEI

b1.B.01 Crpoenue BemectBa

HarnpasieHue/criennanabHocTh 04.03.01. Xumust

Kypc 3, cemecTpsl 5-6

ITpunoxenne Ne 2

bann 3a Yucno
Bunpl yueOHOI eITeIbHOCTH CTYJCHTOB KOHKpETHOE 3a7aHui 3a Bannst
3aJjaHue ceMecTp
Munumanbesslli | MakcuManbHbINA
Monyns 1
Texkymmii KOHTPOJIL
1. TloaroToBka Mpe3eHTALMH 0 TEME pa3-
Jienia ¥ BBICTYIIICHUE C HEell Ha IpaKTH- 5,0 1 0 5,00
KyMe / ygactue B paboTe Kpyriioro cTonia
2. BrpimonHeHue 1abopaTopHBIX padboT 5,00 2 0 10,00
Py0e:kHblii KOHTPOJIb
1. KomnokBuym Ne 1 (110 mpakTuke) 10,00 1 0 5,00
Moaynb 2
Texkymui KOHTPOJIb
1. Pemenue THIIOBBIX 3a1a4 1,00 0 5,00
2. BrmomHeHne 1abopaTOPHBIX padoT 5,00 0 20,00
3. BsicTyruieHue ¢ T0KIaI0M 5,00 0 5,00
4, Eszgz;;;eﬂ 1;[1 WHIIMBHIYyalIbHBIE TBOpYE- 5,00 1 0 5,00
PyO0exHblii KOHTPOJIb
1. KonmokBUyM TI0 BCEM TeMaM JAHUCITUTLTHHEL 10,00 1 0 10,00
2. Tecr 30 1 30,00
ITocemraemocrtnb
1. IToceleHue AEKIIUOHHBIX 3aHATHI -6,00
2. [ocenienne NpakTHYECKUX (CEMHHAPCKUX, Ta00PATOPHBIX) 3aHATHH 0 -10,00
MoompurenbHble 0TI
VuacTtue B 0JIUMIIMagax 1,00 0 1,00
VYuactie B KOHPEPSHIUAX 2,00 0 2,00
[Ty6nuKanus Te3UCOB 3,00 0 3,00
[Mybnukanus craTei 4,00 0 4,00
Hroro 10
HTOroBplii KOHTPOJIbL
3ager 60 100
IMucbMeHHast KOHTPOJIbHASE paboTa (110 mpak- He 3aure-
TuKe) Ho 3a4TEHO
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