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CUCTEMA MEHE/DKMEHTA KAYECTBA
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MuHucTepcTBo Kontekct opranusarmu 4. O6ecneuenue 7. (Ilepconan 7.1.2)
HayKH | BbIcIIero oopasoBanus PO CTpaHI/II_Ia 1luz 3l
®I'BOY BO «COI'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/IZ[ JOKyMEHTaA: TTonoxenwne mo JACATCIIBHOCTHU

Honosxenue o paspadorke u peanusanuu OIOIT COT'Y

1. Crpykrypa u 001asi TPy10eMKOCTh AUCHHIIMHBI
OO0w1ast TpPyA0EMKOCTb AUCLHUILIMHBI COCTABISAET 2 3a4eTHbIE eAUHHLIBI (72 Yaca).

Ounas gopma oOydeHHsI 3aounas popma oOydeHUsI
Kypc 4
Cemectp 7
Jlexuuu 18
[IpakTryeckue (ceMUHAPCKUE) 3aHATHS 18
JlaGopaTopHbIe 3aHATHS -
Koncynpranun -
Htoro aynuTopHBIX 3aHATHI 36
CamocrositenpHas pabora 36
Kypcosas pabora -
DopmMa KOHTPOJIS

9K3aMeH -
3a4eT +
OO611ee KOINYECTBO YaCOB 72 (23.e.)

2. Ilean ocBOEHHUSI TUCIHILIMHBI
Llenpto ocBoeHust yueOHOM AUCHMILTUHBI «CTpOEHUE MOJIEKYJI U OCHOBBI KBAaHTOBOM XHUMHUUY,

spisitorericss gacteio OINOIl mo nampaBnenmto 44.03.05 Ilemarormueckoe oOpasoBanue (C IBYyMS
npodmIsMU MOAroToBkM) npodunu Xumusi, buonorus n obecneunaroneit peanuzanuto GI'OC 3++ no
JTAHHOMY HAalpaBJICHUIO, SIBISETCSI BOOPYKUThH CTYJIEHTOB CHCTEMOI TEOpETHYECKUX 3HAHWU. BblaenuTs
IJIaBHbIE TEHJCHIMHM B Pa3BUTHM KBAaHTOBOM XUMMM KaK OCHOBHOTO TEOpPETHUYECKOro (yHIaMeHTa
COBPEMEHHOM XMMHUYECKON HAayKH, CIIOCOOCTBOBATh NMPUOOPETEHUIO CTYJEHTaMH 3HaHWHM MO OCHOBHBIM

BOIIPOC
TEOpHH

aM CTPOCHMS BEILIECTBA, XUMUYECKOM CBA3U, MEXMOJIEKYISPHBIX B3aUMOJEHCTBUN, IOHATUN
CTPOEHHUSI MOJIEKYJI, FEOMETPUYECKUX XapaKTEPUCTUK MHOTOATOMHBIX MOJIEKYJI.

3anaum u3ydeHus AUCHUILIUHBI:

(dbopMUpOBaHHE CIOCOOHOCTH MOHUMATh CTPOSHUE MOJIEKYT U UCIOIB30BAaTh OCHOBHBIC 3aKOHBI
KBaHTOBOH XMMHUU B TPOGECCHOHATILHON NESTENbHOCTH;

Pa3BUTHUEC TBOPUCCKOTO MBINIJICHUA, 06’I>GI[I/IH€HI/IC Q)YHI[aMCHTaJ'II)HBIX 3HAaHUHA OCHOB KBAaHTOBOU
XUMHUU U MCTOAAa MOACIIMPOBAHUA HPU MNPOBCACHUN MNPAKTHYCCKUX 3aHATHN C HOCHCHYIOIHGﬁ
00paboTKOM U aHATM30M PE3yIbTATOB UCCIIEIOBAHUIA;

CbOpMI/IpOBaHI/Ie O6HI€FO XUMHUYCCKOI0 MHUPOBO33PCHHUA H PA3BUTHC XUMHYCCKOT'O MBIIIJICHUAA,
JJOTHYECKOI'o " a6CTpaKTHOFO MBIIIJICHUS, ITIPUEMOB yqe6H0171 ¥ TT03HABAaTEIILHOM JACATCIIbHOCTU U
T.J.;

HU3Y4YCHUC OCHOBHBIX HOHATHH W IIOJIOKCHUU JAUCITUITIIMHBI «CTpOGHI/Ie MOJICKYJI € OCHOBaMH
KBAaHTOBOM XMMHI» B COOTBETCTBUU C 00pa30BaTEIbLHON MTPOTPaMMOii;

MOKa3aTh KaKUMHU CIOCOOAMH M MYTEM KaKUX MPUOIMIKEHUI MOXKHO MOJOWUTH K HHTEPIPETAIUU
MOJICKYJIIPHBIX CIIEKTPOB: 3JICKTPOHHBLIX, KOJ'Ie6aTeJ'II)HI)IX, BpamaTCJIbHbIX, CIICKTPOB AACPHOTO
MarHMTHOT'O PE30HAHCA, 3JIEKTPOHHOIO NMapaMarHuTHOTO Pe30HaHCa U APYTUX.

3. Mecro aucuuminnbl B cTpykrype OIIOIT

Hucuumnuaa «CTpoeHrne MOJEKYNI U OCHOBBI KBAaHTOBOW XUMHH» B cooTBeTcTBHH ¢ DI'OC3++ mo
HarnpasiieHnto nmoarotoBku 44.03.05 Ilegarorumdeckoe ob6pazoBanue (¢ AByMs MPOGUISIMU MTOATOTOBKH )
npodum Xumus, buonoruss BKIIOYEHA B BapUATUBHYIO 4YacTh MNPO(ECCHOHAIBHOTO IHKIA
b1.B./IB.06.01. K wucxomapiM TpeOOBaHUSIM, HEOOXOAWUMBIM ISl W3y4YEHUS JAUCIUIUIMHBI, OTHOCSTCS
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3HaHUS, YMEHHUS U HaBBIKU, CHOPMHUPOBAHHBIC B PE3YyJIbTaTe U3yUCHUS TUCHUIUIMH: «Dusukay, «O0mas u
HeopraHuyeckass XuMus». [lUMcUMIUIMHA SBISETCS OCHOBOW Ul M3ydeHUs KypcoB «V30paHHBIE IIIaBbI
OpraHUYEeCcKON XuMum», «Oprauuueckuil cuHTe3», «Heoprannueckuii CUHTE3».

J1st ocBoeHHMs y4eOHOH JMCHHMIIMHBI «CTpOEHHE MOJEKYJ] U OCHOBBI KBAaHTOBOM XMMHM» Yy
CTYJEHTAa JOJIKHBI OBITH CHOPMUPOBAHBI CIEAYIOLIUE, PEABAPUTEIbHBIC, KOMIIETCHIIUU:

YHuBepcaabHble KOMIIETCHIIUH:

- CHoCcOOEH OCYIECTBIATh MOMCK, KPUTHYECKHH aHalu3 U CUHTE3 HMH(OpMalMH, MPUMEHSTh
CHCTEMHBIN MOAXOI /IS pelieH st moctaBieHHbIX 3a1a4 (YK-1);

Ob6menpodeccnonanbubie komnerenuun (OIIK):

- CIIOCOOEH MPOBOAMTH C COOIIOACHNEM HOPM TEXHUKHU 0€30MAaCHOCTH XUMHUYECKUH SKCIIEPUMEHT,
BKJIIOYAsl CHHTE3, aHAJIW3, U3YyYEHHUE CTPYKTYPhl M CBOMCTB BEUIECTB M MATEpUAJIOB, HCCIEIOBAaHUE
npotieccoB ¢ ux ydactuem (OITK-2);

- CIOCOOEH NPUMEHATh PACUETHO-TEOPETUYECKHE METOAbl Jii HU3Y4YeHHs] CBOWCTB BEIECTB U
MPOIIECCOB C UX YYaCTHEM C UCIIOJIb30BAHUEM COBPEMEHHOM BbraucauTenbHON TexHuku (OI1K-3);

- CcmnocobeH IUTaHMpOBaTh pabOThl XMMHUYECKOW  HaAmpaBlIEHHOCTH, o0OpalaThiBaThb U
MHTEPIPETUPOBATH NOJyYEHHBIE PE3YJIBTAThl C UCIIOJIB30BAHUEM TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX
HABBIKOB PEIICHUS MaTeMaTHYeCKUX U pusnyeckux 3amad. (OI1K-4);

- CIOCOOCH OCYHIECTBIISITh IEJArOTHYECKYIO IESTEeIHHOCTh Ha OCHOBE CHEIHMATbHBIX HAYYHBIX
3nanuii (OITK-8);

IIpodeccnonanbHbIe KOMIIETEHIIUM:

- crnocoOeH OpraHu30BbIBAaTH COBMECTHYIO M HWHIAMBUAYAIbHYIO Y4YeOHYIO M BOCIUTATEIbHYIO
JESITeNbHOCTh OOyJaromuXCs, B TOM 4YHCIE C OCOOBIMH OOpa3oBaTeNbHBIMH IOTPEOHOCTSMH, B
cootBeTcTBUH ¢ TpeboBanusMu PI'OC (TIK-3);

- crnoco0OeH MPOEKTUPOBaTh M OCYIIECTBJISATh HAIPABIECHHBIM CUHTE3 OPraHUYECKUX COCAMHEHUH C
MOJIE3HBIMH CBOMCTBAMH TIO/I PYKOBOJICTBOM CIIeIHanucTa Oosee Beicokoii kBanudukanuu ([1K-4);

- C1I0cO0O€H HCII0JIb30BaTh COBPEMEHHbBIE SKCIIEPUMEHTANIbHBIE METOBI JIsl YCTAHOBJIEHUS CTPYKTYpPBI
U MCCIIeI0OBaHUs PEAKIIMOHHON CIIOCOOHOCTH BEIIECTB MO PYKOBOJCTBOM CHElMaIrcTa 0osiee BBICOKON
kBannpukarmu (I1K-5).

4. TpeOoBaHusl K pe3y/JbTaTaM O0CBOEHHS IMCUUILIUHBI (KOMIETEHIINH 00y4aloerocs,
(¢opmupyembie B pe3ysibTaTe 0CBOCHUS JUCHUIIJIMHBI (MOLYJI51)

[Tponiecc m3yuenus aucHUIIUHbBl «CTpPOEHUE MOJEKYI U OCHOBBI KBAaHTOBOW XMMHM» HalpaBlIeH Ha
(hopMHpOBaHUE CIETYIOMIMNX KOMIIETCHLIUH]:
Yuausepcanbubie komnerenuuu (YK)
1. K kareropun «CucteMHoe M KpuTHYecKoe MbiuieHne» oTHocutcs YK-1: CrocoOeH ocCyIecTBIsATh
MOUCK, KPUTUYECKHH aHAIU3 U CHUHTEe3 HMH(OpMAIUH, MPUMEHSATh CHUCTEMHBIM MOJIXOA Ul pELIeHUS
MTOCTaBJIEHHBIX 3a7ay.
IIpodeccnonanbubie komnerenuuu (I1K)
1. K kareropun «Pa3zpaboTtka u peanuzanus o0pa3oBaTelbHbBIX ITporpaMMm odeil cpeaneit mkoisl, CI10 u
nporpamMm JIO» otHocutcs IIK-3: CnocoOeH oOpraHu3oBbIBaTh COBMECTHYIO U HHIMBUAYAJIBHYIO
y4eOHYI0 U BOCTIUTATEIIBHYIO JACATEIHHOCTh 00YJAIONIUXCS, B TOM YHCJIE C 0COOBIMU 00pa30BaTeIbHBIMU
noTpeOHOCTAMH, B COOTBETCTBUM ¢ TpeboBaHusiMu OI'OC.
- 3HaTbh OCHOBHBIC MMOHSITHS, ONPEICIICHHUS W 3aKOHBI Kypca KBAaHTOBOW MEXaHWKH W KBaHTOBOW XMMHH,
OCHOBBI COBPEMEHHOM TEOPUM XMMHYECKOTO CTPOEHUS MOJEKYJ, BUIbl XMUMHUYECKON CBS3HM, CTPOCHHUE
MHOT'O2TOMHBIX MOJIEKYIT;
- YMeTh NMPUMEHATh WX I PEHICHHUsS KOHKPETHBIX 3a/1a4, CTPOHWTH dHepreTudeckue auarpammsl MO
JIKAO u Moaenu 31eKTPOHHOIO CTPOEHUSI aTOMOB M MOJIEKYJI.
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- Bragerb HaBBIKAMU CaMOCTOSTENILHOW pabOTHI ¢ y4eOHOW, METOAMYECKONH W HAYYHOH JIMTepaTypoil B
00J1aCTH KBAaHTOBOW MEXaHUKHU U KBAHTOBON XUMUH.

B kareropun «CucreMHoe 1 KpuTH4eckoe Mpinuienue» YK-1:

3HaTBh: METOJbl KPUTHMYECKOIO aHalIM3a M OLIEHKM COBPEMEHHBIX HAayUHBIX JOCTHYKEHUM;
OCHOBHBbIE NPUHIUIIBI KpuTHueckoro ananu3a (MYK 1.1.)

YMerhb: monyyaTh HOBBIC 3HAHHS HAa OCHOBE aHalIM3a, CHHTE3a M JPYrUX METOJO0B; cOOMpaTh
JaHHbIE IO CJOXHBIM HAy4yHbIM MpoOsieMaM, OTHOCSIIMMCA K MpodeccnoHalbHOM 001acTH;
OCYIIECTBIISATH TOMCK HH(OpPMAIINK U PEIICHUI Ha OCHOBE dKCIIepuMeHTanbHbIX aeiicTBuil (MYK 1.2.)

Baaaers: HaBbIKaMU HCClIeOBaHUS NPOOJIeM MPOoPECCHOHATBHON JEATENILHOCTH C IPUMEHEHHEM
aHaJIM3a, CUHTE3a U JPYTHX METO/I0B MHTEJUIEKTYaIIbHON JIEATEIbHOCTH; BBISBICHUS HayUHBIX MPOOIeM
Y HCIIOJIb30BAHUA a/IEKBATHBIX METOJOB JJIS UX PEIICHUs; JeMOHCTPUPOBAHUS OLIEHOYHBIX CYX/ICHUH B
pemeHnn npooseMHbIX podeccnonanbubix cutyarmii (MYK 1.3.).

B kateropun «Pa3pa0doTka u peajusainus o0pa3oBaTeJIbHbIX MPOrpaMM o0IIeil cpeaHei
mkoJibl, CITO u nporpamm J10» ITK-3 (I1C:01.001, 01.003,01.004):

3HaTBh: KaKk MPOEKTHUPOBATh TUATHOCTHpPYyEMble 1enu (TpeOoBaHHS K pe3ylbTaTaM) COBMECTHOH U
WHIUBUAYAIBHONH Y4eOHON M BOCIHUTATEILHON JEATCIIEHOCTH OOYYAIOIIUXCS, B TOM YHCJIE C OCOOBIMHU
00pa3oBaTeNbHBIMKU OTPEOHOCTAMH, B cOOTBETCTBHU ¢ TpeboBanusmu OI'OC (UIIK-3-1).

YMeTh: HCIOJIB30BaTh IEJArOTHYECKd OOOCHOBAaHHBIC COICpX)aHUE, (OPMbI, METOABI U TPUEMBI
OpraHM3ali COBMECTHOM U MHIMBUAYAIbHON Yy4eOHOM M BOCIHUTATEIHHON JIEATEIHHOCTH 00ydatomuXxCs
(UIIK-3-2), ynpaBisath y4eOHBIMU TPYIIIAMH C IIETbI0 BOBJICUYCHHS 00y4YarONMXCsl B IPOIIECC O0yUCHHUS U
BOCIIUTAHMSI, OKa3bIBaTh MOMOIIb U TOJJEPKKY B OpraHU3allMU JESTEIbHOCTH YYEHHYECKHX OpPraHoB
camoympasnerus (MITK-3-3).

Bnagers: yMeHHEM  OCYIIECTBISTh  IMEJArOTMYECKOE  COMPOBOXKACHHE  COLUANHM3AIMN U
npodeccuoHanbHOro camoornpeaesieHus ooyuaronuxcs (UIMK-3-4).
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5. Conep:xaHue U y4eOHO-MeTOAMYECKAsl KAPTA JUCHUNIMHBI

Tabnuua 5.1
Kosmmuects Ilepeuyennb
CamocTosiTe/IbHAsI pa00Ta CTY/ICHTOB DopMbI KOHTPOJIS . JlurepaTtypa
Homep HaumeHnoBanue Tem (BONpocos), 3ansaTus 0 6a110B KOMIIETEHLIH I
HeJleJIH H3y4aeMbIX M0 JAHHOW JUCHHUIIHHE J] Conepaane Ya- min | max
np chl
1. OCHOBHBIE [10JIOXKEHUSI KBAHTOBOM XUMHH. CBoifcTBa KBaHTOBO-MEXAHUYECKUX Bomnpocs! u 3aganus k YK-1
OTIEpaTopoB. Haxoxnenue CEMHHAPCKOMY
2 2 COOCTBEHHBIX 3HAYCHUH u 4 3aHSTHIO. 0 4 11, [2[]i53]' [41
COOCTBEHHBIX dhyHKIMI
OIIepaToOpOB.
2. KBanToBas Teopus 00pa3oBaHUs XUMHUUECKHUX CBS3EH Ilonatne o BOJTHOBOH (HYHKIIUH. Bomnpocsr k YK-1
KBaHTOBBIE COCTOSIHUS M BOJIHOBBIC KOHTPOJBHOH paborTe. [11, 21, [3], [4]
2 2 ¢ynkumu.  OcHOBHBIE — CBOICTBa 4 3agauy U yIpakKHeHUs 0 4 [1:'3] [i 41 '[15]‘
¢ynkumit.  KBanTOBBIE — yHCIA. ' '
Dddextsr [ITapka u 3eemana.

3 AnnabatiyecKkoe MPHOMKEHIE U TOHSATHE 3amaun O ABIKCHHUH YaCTHUIBI TIO Bomnpocsr k YK-1 [11, 21, [3]
MOBEPXHOCTAX  MOTEHIWAIBHOH OSHEPTUH  CIIOA. 2 2 OKPY)KHOCTH, Oapbepe u Trapmo- 4 KOHTPOJBHOI1 pabore. 0 4 [;1] [1‘ 4] '
Ypasuenue lpenunrepa. HUYECKOM OCHMJIIISITOPE. 3amaun ¥ ynpakHeHHs '

4 Pacuernble METOJIbI KBaHTOBOM XUMHUU: 3agaun 00  OJHOMEPHBIX | Bomnpocsl k YK-1 [11, 21, [3]
HE3MIMPHUUECKHE U OIYIMIUPUIECKUE 2 2 TPEXMEPHBIX MOTEHIUAIBHBIX 4 KOHTPOJIbHOH pabore. 0 4 [;1] []‘_ 4] '

SIIIMKAX. 3agaun ¥ ynpaxHeHHUs! '

5 CTpoeHne 1 CBOHCTBA CONPSKEHHBIX MOJIEKYJT [ocTpoeHne aTOMHO-OpOUTANBHBIX Bompocsr k YK-1 111, [21. [3]
KOOPAWHALMOHHBIX coequHeHuid: Tteopus MO u 2 2 Mozenel Monekyil. Penienue 3agad. 4 KOHTPOJBHOI pabore. 0 5 [4] ’[13]‘ 1 4’]
TEOpHsI MOJTMIUTaHI0B 3amaun ¥ ynpaxHEeHHs e

6 KBaHTOBas TeOpHs XUMHYECKUX PEAKIIHH 3amaudl  IMOCTPOCHHUS MOJIEKYl B Bomnpocs! k YK-1 [11, 21, [3]

2 2 TepmuHax MO 4 KOHTPOJILHOMU paboTe. 0 5 A
3 [41,[14], [15], [16]
aJauu U yIIpaXXHCHUA

7 ['eometpust mosiekyn. CHMMETpHUS MOJEKYJISAPHBIX [Tonsatue o JIMO u 0 Bomnpocs! k YK-1
CHCTEM. PaBHOBecHEIE TeOMEeTPHUECKHE nenokanm3oBaHHbx MO. Ilytm u KOHTPOJBHOI! pabore. 51, [6], [7], [9]
KOH(HTYpAIH MOJIEKYIL. 2 2 SHEpreTHKa XWM. peakuuil. Meron 4 3amaun U ynpaxHEeHNS 0 5 ' [i5] TR

MOJIEKYJIIDHOH ~ MEXaHUKH  TIpH
aHaNN3e CTPOCHUS] MOJIEKYTT

8 CTpoeHHe OpPraHMYeCKHX COEIMHEHWH, XKHUIKOCTEH, 2 2 Pemrenue 3aj1au. Kunkue 4 Bomnpocs k 0 5 VK-1 [1], [5], [6], [7],
Me30(ha3, KPHCTAILIOB. KpUCTAUIBL.  Mojenu  KHJIKHX KOHTPOJIbHO# paboTe. [10], [15]

4
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KPHUCTAJIJIOB. 3aaun ¥ yIpaxHEHHS
9 DIEeKTPOMarHUTHBIE CBOMCTBA MOJIEKYIL. Pemenue 3amaq ¢ ucnonb3oBaHUEM Bompocs! u 3agaun k YK-1
(1], 2], [3]. [4],
2 2 (hu3. METOIOB HCCITEIOBAHUS 4 CEeMUHApCKOMY 0 4
3aHATHIO. [5], [14], [18]
HWroroBast KOHTpOJIbHAs paboTa AHanM3  pe3ynbTaToOB  pyOEKHOIT 0 10
paboThl
Tekyuiasi paéora cTyaeHTa 0 50
Pe3yabTaThl KOMIBIOTEPHOT0 TECTHPOBAHUS 0 50
HUTOro 18 18 36 0 100




MuHucTepcTBo

CUCTEMA MEHE/DKMEHTA KAYECTBA
VYmpasneHne JOKyMEHTHPOBaHHOM nHpopMarmei 7.5.3

HayKH U BbIcuiero oopaszosanus PO

OI'BOY BO «COI'Y»

Kownrekcr opraunsarmu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

Crpanuna 6 u3 31

Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa
Bun nokymenra: IlomoxeHune o IesTeIbHOCTH

Honosxenue o paspadorke u peanusanuu OIOIT COT'Y

6. OoOpa3oBaTejibHbIE TEXHOJOTHHI

Jlexumu, TeKuuu-0ece b, CaMOCTOsITeNbHAst paboTa CTYACHTOB.
Hcrosnp3yroTest ”HTEpaKTUBHBIE METO/IbI 00YYEHHS: TBOPYCCKHE 3aJaHUsI, CEMHHAPHI.

No/m. Tema Bupn 3ansitua | Koiumuect | AKTHBHBIE (pOPMBI HNuTepakTHBHbIE
BO 4acoB ¢opmbl
1 OcHoBHbIE MOJOXKEHUS KBaHTOBOM | IIpakTuuec- 2 Mopenupoanue
MEXaHUKH. Koe KJIaCTepoB U OJIoKa
MPOOIEMHBIX
BOIIPOCOB
2 KBanroBast Teopusi oOpaszoBanusi | IIpaktuuec- 2 [MepcrieKTUBHO - CemuHap
XUMHYECKUX Koe OTIepPEKAIOIETO JI1aOTOBOM
cBsIzei o0y4eHus, pexume
TEXHOJIOTH,
poOJIEMHOTO
o0ydeHuns
3 Annabaruueckoe mnpubmmkenne wu | IIpakTudec- 2 IMepcrieKTUBHO -
MIOHSTHE Koe OTIEPEIKAOIIETO
MTOBEPXHOCTSIX MOTEHIHAILHON o0ydeHus,
9HEPTHH CIOA. TEXHOJIOT 1,
poOJIEMHOTO
o0ydeHns
4 PacueTHble MeTO1bI KBAHTOBOM IIpaxTHuec- 2 [lepcniekTuBHO - CemuHap
XHMHU: Koe OTIePEKAOIIETO JIHaIOTOBOM
HEIMITUPHUIECKUE T o0yueHus, pexuMe
MOTY3MITUPUIECKHUE. TEXHOJIOT 1,
npoOJIEeMHOTO
00y4eHus
5 Xumuueckast cBsi3b u  crpoeHue | Ilpaxtmuec- 2 IMepcrieKTUBHO -
Monekyn. CuUMMeTpHus aTOMHBIH | Koe OTIEPEIKAOIIETO
opOuranei. I'ubpuanzarmst o0y4eHus,
opOuranei. TEXHOJIOTHSI,
poOIEMHOTO
00y4eHus
6 Cpasrenue meronos BC u MO. IIpaktuuec- 2 IlepcnexkTuBHO - CemuHap
Koe OTIEPEIKAOIIETO JIAIOTOBOM
o0y4eHus, pexume
TEXHOJIOT S,
poOIEMHOTO
o0Oy4yeHus
7 ['eometpust Monekyn. CuMmeTpus [Tpaktuuec- 2 [TepcnexkTuBHO - | Cemunap
MOJICKYJISIPHBIX CHCTEM. Koe OIIEPEXKAOIIETO JIHAJIOTOBOM
o0y4eHus, pexume
TEXHOJIOTH,
poOIEMHOTO
00y4eHus
8 CTpoeHHe OpraHn4ecKux [IpakTuyec- 2 [lepcriekTBHO -
COe/IMHEHHUH, )KUIKOCTEH, Me30da3, Koe OIIEPEXKAOIIETO
KPUCTAIIOB. o0y4eHus,
TEXHOJIOTH,
poOIEMHOTO
00y4eHus
9 DIeKTPOMarHUTHBIE CBOICTBA IMpakTraec- 2 IMepcniekTBHO -
MOJIEKYII. Koe OIIEPEXKAOIIETO
o0y4eHus,
TEXHOJIOT U,
po0IeMHOTO

o0yueHus
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HayKH U BbIcuiero oopaszosanus PO CTpaHI/II_Ia 7 u3 31
®I'BOY BO «COI'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa
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Honosxenue o paspadorke u peanusanuu OIOIT COT'Y

3aHATUS ¢ IPUMEHEHNEM aKTUBHBIX METOJIOB OOyUYEHHs COCTaBISIOT 85%, YTO COOTBETCTBYET
tpeboBanusiM (PI'OC.3++) mo wHamparieHuto mnoaroroBku 44.03.05 Ilemaroruueckoe
obpaszoBanue (¢ AByMs ipoduinsimu oarorosku) [podmmm Xumus, buonorus.

7. Y4eOHO-MeToAnYecKoe o0ecnevyeHue caMoCTOATEIbHOI padoThl
CamocTtosTenpHas padoTa CTYJEHTOB BKJIIOYACT BHITIOJHEHHUE TOMAIIHUX 3aJaHUN K KaXKIOMY
MPAKTUYECKOMY 3aHATHIO. 3aJaHusl COAEpKaT KaK NMHUChbMEHHBIC BOIPOCHI W 3a/aud, TaK M YCTHYIO
HOI[I‘OTOBKy 110 TGOpCTI/I‘IeCKI/IM BOHpOCElM, B 3aBHUCHUMOCTH OT TEMATHUKHU 3aHATHUS. I[JISI IIOATOTOBKH K
3aHATUSAM CTYJEHTHI TOJB3YIOTCS YYeOHMKAMHU M Y4€OHBIMH TIOCOOMSMH, yKa3aHHBIMH B CITUCKE
PEKOMEHIOBAHHOM JIMTEPATYpPbl, @ TAaKKE WHTEPHET-UCTOYHUKAMHU. Bce meroauyeckue marepualibl
MIpeJICTaBJICHbI B CHCTeME JUCTaHIIMOHHOTO 00yuenus COI'Y.

8. OueHoYHbIE CPeICTBA /1JIsl TEKYIIEro KOHTPOJISA YCIeBaeMOCTH, Py0e:KHOI aTTecTaluu U
NMPOMEKYTOUYHOM ATTEeCTAIMM MO0 UTOTaM OCBOECHUSI TUCUHMILINHBI.
Texymuii KOHTPOJIb 3HAHUHN MPOBOJUTCS IMYTEM OIICHKU BBINOJHEHUS MUCHbMEHHBIX 3a/laHui K
HpaKTI/ILIeCKI/IM 3aHATHUAM, a TaK¥XKE yCTHI)IX OTBCTOB HA HpaKTI/I‘IGCKI/IX 3aHATHAX.

@opmbl padOThHI: JICKIIMH, CEMUHAPHI, KOHTPOJIbHBIE PAabOTHI, CaMOCTOSTEIBbHBIE PAOOTHI
(uTeHue nuTEpaTypsl, padbota B OubnHnoTeKe, pedeparsl, MPE3eHTAUH, TUCKYCCHH).

Buabl KOHTpOJA: TeKyllud (Ha CEMUHAPCKUX 3aHATHSIX), NMPOMEXYTOUHBIH (MOAYyJIBHOE

TECTUPOBAHUE), UTOTOBBIN (3a4eT BO 7 cemecTpe).

ITpoBepka kadecTBa YCBOCHMsI 3HAHMM OCYIIECTBISETCS HE TOJBKO B YCTHOM, HO W B
nuceMeHHOW Qopme. IIpoBenenue pa3HbIX MO GopMe U MO O00bEMY YCTHBIX M NMHUCBMEHHBIX paboT
JUCLUIUIMHUPYET CTyAEHTa, AaéT MpPerojaBaTeNll0 OCHOBAaHUS Uil OObEKTUBHOW OLEHKH 3HaHUM
Ka)XJOr0 CTYJEHTa IpPU BBIBEIEHUU CyMMapHOro Oaiia, MMO3BOJISIET CTYJEHTY NPEACTaBUTh YPOBEHb
COOCTBEHHBIX 3HAHU MO MPEIMETY, YBUAETh CBOU CHIIbHBIE U CJIa0ble CTOPOHBI, YTOOBI YUECTh UX MPU
MOJITOTOBKE K 3aUeTy.

Bujibl TeKyIero KOHTpoJIs:

a) YCTHBIN ()POHTAIBHBIN WIIM MHAUBUIYAJBHBIN OIIPOC;

0) mMCbMEHHasi caMoCTosTeNbHAs PaboTa;

B) YCTHOE M3JI0KEHUE COJIEPKaHUsl IPOYMTAHHOTO B paMKaX CaMOCTOSITENIbHOM paboThI;

I') YCTHOE BBICTYIUIEHHE TI0 TEME 00CYXKICHHUSL.

ITpoMeKyTOYHLIM KOHTPOIb

JucuumivHa pa3ouTa Ha MOJYJIH, KOTOPBIE MPEACTaBIAIOT cOOOM JIOTMUECKH 3aBEpIICHHBIC
yacTu pabouell MporpaMMbl Kypca U SBJSIIOTCS TeM KOMIUIEKCOM 3HAaHUH M yMEHHUH, KOTOpbIE
noJyIexkar KOHTpoiro. KOHTpodb OCBOEHHMsSI MOIyJel BKJIOYaeT B ceOs BBINOJHEHHE MHCbMEHHBIX
KOHTPOJBHBIX paboT, MPeayCMOTPEHHBIX paboyeil mporpaMMoi AUCIUIIINHBL.

B koHLe cemecTpa MNpPOBOAUTCS KOHTPOJIBHOE MEPONPHUATHE, BKIKOYAIOIIEE KOHTPOJIb
MOCJIEIHETO MOJYJIS JJIsl BCEX CTYAEHTOB M KOHTPOJIb, KOTOPBIA MPOXOAAT 0053aTEIbHO T€ CTYACHTHI,
KOTOpbIE UMEIOT 3aJ0JDKEHHOCTH I10 MPOIIIBIM MOIYJISAM, a TAaKKe T€, KTO JKEJIAaeT YIy4IIUTh CBON
pEUTHHT

[TpomexyTOUHBIH KOHTPOJIb OCYIIECTBIISIETCS 10 OaNIbHO-PEUTHHTOBON CHCTEME.

Metoauka ¢popMUpOBaHHS Pe3yabTHPYIOLIEH OLIEHKH.
HTorosas OLleHKa CKIIabIBACTCS KAK CPEAHEB3BEIICHHAS 10 Pe3yJbTaTaM BCEX OLIEHUBACMBIX
paboT Ha NPOTSKEHUM CEMECTpa, Kylda BXOIAT IOCEUICHHE JICKIUH W CEMUHApOB, OTBETHl U
JIOTIONTHEHNUST HAa CEMUHapaxX, KOHTPOJIbHBIE paboThl (KOHTPOJBHBIE CPE3bl MO UTOraM MOMYJA),



CUCTEMA MEHE/DKMEHTA KAYECTBA
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MuHucTepcTBo Kownrekcr opraunsarmu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
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Honosxenue o paspadorke u peanusanuu OIOIT COT'Y

JOTIOJTHUTEJIbHBIE OLIGHKU MO pedepaTtaM B CyMME C HUTOTOBBIMHU pe3yiabTaTaMu OalbHO-PEHTHHIOTO
TECTUPOBAHUS.

TunoBble 3aJaHUS I PAKTHYECKUX (CEMHMHAPCKMX) 3aHATHIH
Pa3znen 1 «OcHOBHBIE MOJI0KEHNSI KBAHTOBOI MeXaHHKI»
Tema 1 «Knaccuyeckasi TeOpusi CTPOEHHS BellleCTBA)
3ansitnel OCHOBHBIE TOHATHS KBAHTOBOW XUMUH. OCOOEHHOCTH IBUKEHHS YaCTHUL] U CIIOCOOBI OIMCAHHUS

WX cocTosiHUS. BomHOBas hyHKITHS.

O 00O NO UL~ WNBE

Ilnan

. OCOOCHHOCTH ABMIKCHHS YACTHUIL U CIIOCOOBI OITMCAHMS X COCTOSHHS.
. BomHoBas pyHKIHA.

. BonHoBOI nakeT

. [loctynatel bopa

. CKOpOCTh IBMXKECHUS YACTHI]

. Teopus cTpoeHHUs BELLIECTB.

. Pacuer momnekys no agiuTUBHOCTH.

. SlnepHas MOZIENb CTPOCHUS aTOMA.

. DIIEKTPOHHOE CTPOCHHE aToMa.

10. KBanToBsIe uncia.

Jlureparypa:
MarasunnaukoB, A.JI. Beenenue B kBaHTOBYIO MexaHUKy / A.JI. Marasunuaukos, B.A. Myxaués. — Tomck: Onp Kontenr, 2010. —
112 c. : wn.,rabm., cxem. — Pexxum mocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. — ISBN
978-5-4332-0046-3. — TekcT: 371eKTPOHHBIN.
HopanoBuu, /I.A. OCHOBBI KBaHTOBO-MEXaHHYECKHUX IpeAcCTaBIeHHH o cTpoeHun atoma / JI.A. HopaHoBu4; MUHHCTEPCTBO
oOpazoBanusi u Hayku Poccuiickoit ®Denepanmu, PeneparsHoe TOCyIapcTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUpexkICHHE
BEICIIETO MTpodecCHOHATFHOTO 00pa3oBaHus «HOkHBIH (henepanbHblii yHHBEpCUTeT". — PocToB-Ha-JloHy: M3matenscTBo FOxHOTO
(benepanpHOTO YHHUBEPCHUTETA, 2011. - 100 c. - Pexum JOCTyTa: o TIOITHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TekcT: 3JICKTPOHHBIIA.
CrenanoB, H. ®. KBanToBas MexaHWka W KBaHTOBas XuMHUS B 2 4. Yacmep 1. yuyeOHMK W TPAKTHKYM JUIA aKaJIeMHYECKOTO
GakanaBpuara / H. @. CrenanoB. — 2-e u3n., ucnp. u gon. — Mocksa: MznarensctBo IOpaiit, 2018. — 233 ¢. — (bakanasp.
Axanemuueckuit kypc). — ISBN 978-5-9916-9385-1. — Tekcr: snexrponnsiii / BC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/422365.
Crenanos, H. ®. KanroBas mMexaHnka M KBaHTOBas XuUMHA B 2 4. Yacmp 2: yd9eOHWK W TNPaKTHKYyM ST aKaZeMHIECKOTO
Oakanmapuara / H. @. CremanoB. — 2-e¢ u3z., ucnp. u gorn. — Mocksa: U3narensctBo FOpaiit, 2018. — 283 c¢. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-9916-9390-5. — Tekcr: snexrponnsiii / DBC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/422395
Munkun B.U., Cumkun B.51., Munsies P.M. Teopus cTpoeHHs MOJICKYI (3JIEKTPOHHBIE 000JI0YKH): Y4eb. mocodue i YH-TOB. -
M.: Beicii. mkona, 1979. - 407 c. URL: https://alleng.org/d/chem/chem93.htm.

Paznes 2 «KBanToBasi Teopusi 00pa3oBaHusi XHMHYECKHX CBA3ECD
Tema 1 «Buabl BoJHOBBIX (pyHKIMIT aToMa Bogopoaa. 'mOpuausanus»
3ansTuel. T'ucrorpammbl. ['nOpuamr3ams.
ILnan:
N300pakeHne BOIHOBOM (DYHKIMHU B IPOCTPAHCTBE B BUJI€ TUCTOIPAMMBI.
Bubl BOTHOBBIX (QyHKIUH.
IMuOpunuzanms.
Metonnyeckne ykaszanus: [Ipu nogroroske Ha Bornpocs! Nel-3 u3ydnurte MaTtepuall U3 JIMTEPaTypHOrO
ucrounuka Ne 2 C. 29-32.
ITpu moaroroske k Borpocam Ne2,3 3apucyiiTe cXeMbl, BBIMUIIATE OOIIHE OnpeieneHus U (OopMyIIbl B
CJI0Bapkb.

1.

Jlureparypa:
MarasunaukoB, A.JI. Beenenne B kBantoByto Mexanuky / A.JI. Marasunaukos, B.A. Myxaué. — Tomck: Dnp Konrenr, 2010. —
112 c. : wn.,rabm., cxem. — Pexxum mocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. — ISBN
978-5-4332-0046-3. — TekcT: 371eKTPOHHBIH.
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2. HopanoBuu, JI.A. OCHOBHl KBaHTOBO-MCXaHHYECCKHX IpEICTaBICHUA 0 ctpoeHUH atoma / JI.A. HopanoBu4; MUHHCTEPCTBO
obpasoBannst u Haykn Poccuiickoit ®Penepanyn, denepanbHoe ToCyaapCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPESKIACHHE
BBICIIETO IpodeccHoHansHOT0 oOpaszoBanus «HOHBIH (enepansHbli yHUBepcuteT". — PocToB-Ha-J{ony: U3narenscteo IOxHOTO
(benepanbHOTO YHHUBEPCHUTETA, 2011. - 100 c. - Pexum JOCTymMa: () MOJIIHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TeKCT: 3JIEKTPOHHBIIA.

3. CrenanoB, H. ®. KaHroBasi MexaHWKa ¥ KBaHTOBas xumus B 2 4. Yacme 1: y4eOHUK W MPaKTUKyM ISl aKaIeMHYECKOTO
GakanaBpuara / H. @. CrenaHoB. — 2-e u3z., ucmp. u gorn. — Mocksa: MzngarensctBo FOpaiit, 2018. — 233 ¢. — (bakanasp.
Axanemuueckuii kypce). — ISBN 978-5-9916-9385-1. — Tekcr: anexrponusiii // 9BC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/422365.

4. CremanoB, H. @. KBanToBass MexaHWKa W KBaHTOBas XuUMHsA B 2 4. Yacms 2: y9eOHUK W TPAKTUKYM JUIS aKaJEeMHICCKOTO
OakanmaBpuara / H. @. CremanoB. — 2-¢ m31., ucnp. u pomn. — Mocksa: U3narensctBo FOpaiit, 2018. — 283 ¢. — (bakanasp.
Axanemuueckuii kype). — ISBN 978-5-9916-9390-5. — Tekcr: anexrponsiii // 9BC IO0paiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/422395

5. Musnkun B.U., Cumxun B.5., Munses P.M. Teopus cTpoeHus MOJeKy (3ME€KTpOHHbBIE 0005I09KH): Y4el. mocobue i yH-TOB. -
M.: Beic. mikona, 1979. - 407 c. URL: https://alleng.org/d/chem/chem93.htm.

6. AxwmetoB, H.C. O0mas u Heopranudeckas xumus. yue6. miast By3oB / H.C. AxmeroB. — 3-¢ u3[., mepepad. u jom. — MockBa:
Bricmias mkona, 1998. - 743c.

Tema 2. «CTpoeHune MOJIEKYJI»

3ausrtuel. [InanerapHas MOJIENb MOJIEKYJIbI BOJOPOJIA.

IInan:

IInanerapHast MOAEIb MOJIEKYJIBI BOLOPOAA.

VYpaBuenue llpenunrepa st MOJEIH MOJIEKYJIBI BOAOPOIA.

Kaptbl 3HaueHnit pyHKIMI Ha MJIOCKOCTH.

[TorennuanbHas GyHKLIUS CUCTEMBI, COCTOSIIIAs U3 AAEP U AJIEKTPOHOB.
Jlureparypa:

1. Mara3unnukoB, A.JI. BeeneHue B kBaHTOBYIO MexaHHKy / A.JI. Marasunnaukos, B.A. Myxaués. — Tomck: Onp Kontent, 2010. —
112 c. : wn.,rabn., cxem. — Pexxum mocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. — ISBN
978-5-4332-0046-3. — TekcT: 31eKTPOHHBIN.

2. HopanoBuu, /I.A. OcHOBHl KBaHTOBO-MEXaHHMYECKHX IpEICTaBICHUH 0 ctpoeHuu atoma / [I.A. HopanoBu4; MUHHCTEPCTBO
obOpazoBanus u Hayku Poccuiickoit ®Penepanmu, PeneparsHoe TOCYyAapCTBEHHOE aBTOHOMHOE OOpAa30BaTENBHOE YUPEKICHUE
BEICIIETO MpodecCHOHATFHOTO 00pa3oBaHms «HOxHBIN (enepanbHbli yHHBepcuTeT". — PoctoB-Ha-JloHy: M3matensctBo FOkHOTO
(denepanbHOTO YHHUBEPCHUTETA, 2011. - 100 c. - Pexum JOCTyTa: o TIOTTTHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TekcT: 3JICKTPOHHBIIA.

3. Crenmanos, H. ®. KanroBass MexaHWKa ¥ KBaHTOBas XuUMus B 2 4. Yacmoe 1. y4eOHUK W MPAKTUKYM IS aKaJeMHUICCKOTO
OakanaBpuara / H. @. CrenanoB. — 2-e u3n., ucnp. u gon. — Mocksa: MznarensctBo IOpaiit, 2018. — 233 ¢. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-9916-9385-1. — Tekcr: snexrponnsiii / BC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/422365.

4. CrenmanoB, H. ®. KBanroBass MexaHWKa W KBaHTOBas XUMHSA B 2 4. Yacms 2: y4eOHUK W TIPAKTUKYM I aKaJeMHIECKOTO
Oakanmapuara / H. @. CremanoB. — 2-e¢ u3z., ucnp. u porn. — Mocksa: U3narensctBo FOpaiit, 2018. — 283 c¢. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-9916-9390-5. — Tekcr: snexrponnsiii / DBC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/422395

5. Munkun B.U., Cumkun B.5., Munses P.M. Teopus cTpoeHHs MOJICKY (3JIEKTPOHHBIE 000JI0UKH): Y4eb. mocodue Al YH-TOB. -
M.: Beicii. mxona, 1979. - 407 c. URL: https://alleng.org/d/chem/chem93.htm.

Paszgen 3. «Aamabarnyeckoe npudanKeHHe M NMOHATHE MOBEPXHOCTHAX NMOTECHIHMAJIbHON JHEPrUH
cJa0s1»

Tema 1. «cAnuadaTuyeckoe npuoJIH:KeHHe U MOHATHE MOBEPXHOCTAX NOTEHIUATBbHOM YHEePrUuu
cJa0s1»

3anstuel. Anmabatnueckoe npubamkenue u ypasaenue Llpenunrepa 1i1st MHOTOaTOMHBIX CHCTEM.

ILnan:
1. YpaBuenue lllpeaunrepa B nepBoM NpuOIMKEHUN
2. Ypauenue lllpeaunrepa Bo BTOPOM NMPHOIMKEHUN
3. Ypasnenue lllpenunrepa B TpeTbeM NpUOIMKEHUU

Jlureparypa:

1. Mara3unnukos, A.Jl. Beenenne B xBaHTOByI0 MexaHHKy / A.JI. MarasunnukoB, B.A. Myxaués. — Tomck: O Konrenr, 2010. —
112 c. : wn.,tabm., cxem. — Pexxum mocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. — ISBN
978-5-4332-0046-3. — TekcT: 2NEKTPOHHBIH.

2. HopanoBuu, JI.A. OCHOBBI KBaHTOBO-MEXaHMYECKHX MpeacTaBieHuii o ctpoenunu atoma / JI.A. HoparoBuu; MuHHCTEPCTBO
obpazoBanusa u Hayku Poccuiickoit ®enepanuu, PenepasbHoe rocyAapcTBEHHOE aBTOHOMHOE OOpa3oBaTENbHOE YUpPEXICHHE
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CUCTEMA MEHE/DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3

MuHucTepcTBo Kownrekcr opraunsarmu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/II_Ia 10 m3 31
®I'BOY BO «COI'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/IZ[ JOKyMEHTaA: TTonoxenwne mo JACATCIIBHOCTHU

Honosxenue o paspadorke u peanusanuu OIOIT COT'Y

BBICIIETO IpodeccHoHansHOT0 oOpaszoBanust «HOxHBIH (enepansublii yHUBepcuteT". — PoctoB-Ha-[{ony: U3narenscreo IOxHOTO
(benepaabHOTO YHHUBEPCUTETA, 2011. - 100 c. - Pexum JIOCTyTIA: o TOATINCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TekcT: 3JIEKTPOHHBIIA.

3. CrenanoB, H. ®. KBaHroBasi MexaHWKa ¥ KBaHTOBas xumus B 2 4. Yacmep 1: y4eOHUK W MPaKTUKyM ISl aKaIeMHYECKOTrO
GakanaBpuara / H. @. CrenaHoB. — 2-e u3z., ucmp. u gorn. — Mocksa: MzaarensctBo FOpaiit, 2018. — 233 ¢. — (bakanasp.
Axanemuueckuii kype). — ISBN 978-5-9916-9385-1. — Tekcr: anexrponusiii // 9BC I0paiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/422365.

4. CrenanoB, H. ®. KBanroBas MexaHnka M KBaHTOBas XuMmusi B 2 4. Yacmp 2: y4eOHMK WM INPaKTHKyM U aKaZeMHYECKOTO
OakanmaBpuara / H. @. CremanoB. — 2-¢ m3f., ucnp. u pomn. — Mocksa: U3narensctBo FOpaiit, 2018. — 283 ¢. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-9916-9390-5. — Tekcrt: anexrponusiii // OBC Opaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/422395

5. Musnkun B.U., Cumxun B.5., Munses P.M. Teopus cTpoeHns MOJeKy (3IE€KTpOHHbBIE 0005I09KH): Y4el. mocobue i yH-TOB. -
M.: Beic. mkona, 1979. - 407 c. URL: https://alleng.org/d/chem/chem93.htm.

Paznen 4. «PacyeTHbIe MeTOAbI KBAHTOBOI XMMHHU:HEIMIIMPUYECKUE U MOJTYIMIMPUIECKHE»
Tema 1. «Heamnupudeckne U MOJy>SMIMPUYECKHE METOIbI pacuyeTa MOJeKYJD)
3ansaTuel. PacueTHble MeTOAbI KBAHTOBOM XMMHHU: HEAMIIMPUYECKHE U MOJYIMIIMPUYECKHE
ILnan:
1. ITpubnkeHHbIe BRIPAKESHUS TSI MATPUYHBIX 3JIEMEHTOB oreparopa Xaprpu-Poka.
2. BO3MOXHOCTh OCTPOEHUS OTYIMIMPUIECKONH TEOPHH IIEKTPOHHBIX 000I0YEK.
3. MeToJ caMocoriacoBaHus MOJIS.
Jluteparypa:

1. Marasunnukos, A.JI. Beenenue B kBaHTOBYIO MexaHHKY / A.JI. Marasuanaukos, B.A. Myxaués. — Tomck: Onp Konrent, 2010. —
112 c. : wn.,rabu., cxem. — Peskum mocryna: no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. — ISBN
978-5-4332-0046-3. — TekcT: 371eKTPOHHBIH.

2. Hopanoruu, JI.A. OCHOBBl KBaHTOBO-MCXaHMYECCKHX MpEICTaBICHU O cTpocHuu atoma / JI.A. HopanoBu4; MHHHCTEPCTBO
obpasoBanusi U Hayku Poccuiickoit Denepanyn, denepanbHoe rocyaapcTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPESKIACHHE
BBICIIETO IpodeccHoHansHOro odpaszoBanus «HOxHbIH denepanbublii yHUBepcuteT". — PoctoB-Ha-J{ony: U3narensctBo IOxHOTO
(benepanbHOrO YHHUBEpCHUTETA, 2011. - 100 c. - Pexxum JIOCTYTIA: o MOJIITUCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TekcT: 31eKTpOHHBIA.

3. CremanoB, H. ®. KBanroBass MexaHWKa W KBaHTOBas XuUMHsA B 2 4. Yacms 1: ydeOHUK W TIPAKTUKYM IS aKaJeMHIECKOTO
Oakanmapuara / H. @. CremanoB. — 2-e¢ u3z., uchp. u pomn. — Mocksa: U3narensctBo FOpaiit, 2018. — 233 c¢. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-9916-9385-1. — Tekcr: snexrponnsiii / DBC FOpaiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/422365.

4. CrenanoB, H. ®. KaHroBass MexaHWKa ¥ KBaHTOBas XuUMHUsA B 2 4. Yacmb 2: y4eOHUK W MPAKTUKYM IS aKaJeMHUICCKOTO
OakanaBpuara / H. @. CrenanoB. — 2-e u3j., ucnp. u gon. — Mocksa: MznarensctBo IOpaiit, 2018. — 283 ¢. — (bakanasp.
Axanemuueckuit kypc). — ISBN 978-5-9916-9390-5. — Tekcr: snexrponnsiii / BC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/422395

5. Musnkun B.U., Cumkun B.5., MunsieB P.M. Teopus cTpoeHHs MONIEKYI (JIEKTPOHHBIE 000JI09KH): Y4eO. mocodue Ui YH-TOB. -
M.: Beicui. mxoma, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

Pa321e.11 5. «CTPOCHI/le M CBOMCTBA CONPIKEHHBIX MOJICKYJI KOOPAUHAINMOHHBIX COCZ]HHeHHﬁ: TEeoOpus
MO u Teopus MOJTHIUTAHTOBY»

Tema 1.«KBaHTOBO-XMMHYECKHE PACUETHI MOJIEKYJD)

3anaruel. KBaHTOBO XMMHYECKHE pacucThl MOJICKYJI.

IInan:

1. KBaHTOBO-XUMHYECKHE PacyCThbl OPTaHNYCCKUX COCI[I/IHCHI/Iﬁ mo MeToy XIOKKeJs.
2. Teopust BO3MYIICHHH.
3. Teopust MO u Teopust OJIMIUTaHA0B

Jlureparypa:

1. Mara3unnukos, A.Jl. Beenenne B xBaHTOBYI0 MexaHHKy / A.JI. MarasunaunkoB, B.A. Myxaués. — Tomck: O Konrenr, 2010. —
112 c. : wn.,tabm., cxem. — Pexxum mocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. — ISBN
978-5-4332-0046-3. — TekcT: 371eKTPOHHBIH.

2. Hopanosuu, JI.A. OCHOBBI KBaHTOBO-MEXaHMYCCKHX MpPEACTaBICHUH 0 ctpoeHuu atoma / JI.A. HopanoBuu; MHHHCTEPCTBO
oOpa3oBanusi U Hayku Poccuiickoit @enepanyn, denepanbHoe rocyaapcTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUpPEKACHHE
BBICIIEr0 IpodeccHoHansHOro obpasoBanust «HOxHbIH (enepanbHblil yHuBepcuTeT". — PocToB-Ha-JloHy: M3narensctBo KOxHOTO
(denepanpHOTO YHUBEpPCUTETA, 2011. - 100 c. - Pexum JIOCTyTIA: o TIOATIHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TekcT: 31eKTpOHHBIIA.

3. CrenanoB, H. ®. KBanToBas MexaHuWka W KBaHTOBas XWMHUS B 2 4. Yacms I: y4eOHWK W MPAaKTUKYM JUI aKaIeMHYECKOTO
Oakanapuara / H. @. CremanoB. — 2-¢ u31., ucnp. u pomn. — Mocksa: U3narensctBo FOpaiit, 2018. — 233 ¢. — (bakanasp.
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CUCTEMA MEHE/DKMEHTA KAYECTBA
VYmpasneHne JOKyMEHTHPOBaHHOM nHpopMarmei 7.5.3

MuHucTepcTBo Kownrekcr opraunsarmu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/II_Ia 11 u3 31
®I'BOY BO «COI'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/IZ[ JOKyMEHTaA: TTonoxenwne mo JACATCIIBHOCTHU

Honosxenue o paspadorke u peanusanuu OIOIT COT'Y

Axanemuueckuii kypce). — ISBN 978-5-9916-9385-1. — Tekcrt: anexrponusiii // 9BC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/422365.

4. CremanoB, H. ®. KBanToBass MexaHWKa W KBaHTOBas XuMus B 2 4. Yacms 2: y9eOHUK W TPAKTUKYM JUIS aKaJCMHICCKOTO
GakanaBpuara / H. @. CrenaHoB. — 2-e u3n., ucmp. u gorn. — Mocksa: M3aarensctBo FOpaiit, 2018. — 283 ¢. — (bakanasp.
Axanemuueckuii kype). — ISBN 978-5-9916-9390-5. — Tekcr: anexrponsiii // 9BC IOpaiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/422395

5. Musnkun B.U., Cumxun B.5., Munses P.M. Teopus cTpoeHns MONeKy (3IE€KTpOHHbBIE 0005I09KH): Y4el. mocobue i yH-TOB. -
M.: Beicur. mxona, 1979. - 407 c. URL: https://alleng.org/d/chem/chem93.htm.

Tema 2. «CpaBHenue meroaoB BC u MO»
3anntuel. CpaBaenue merogoB BC u MO.
ILnan:

1. MonexynsipHbIil HOH BOJOpO/Ia.

2. Monekyna BoJopoAa.

3. IlpuHIMI MaKCUMaIBHOTO MEPEKPHIBAHUSL.

4. Cps3biBatomue 1 paspeixiisitonine MO.

5. Cummerpust MO

6. Cxemsr MO.

Jlureparypa:

1. MarasunnukoB, A.JI. BeeneHue B kBaHTOBYIO MexaHHKy / A.JI. Marasunnaukos, B.A. Myxaués. — Tomck: Onp Kontent, 2010. —
112 c. : mn.,1ab., cxeM. — Pexkxum nocryna: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. — ISBN
978-5-4332-0046-3. — TekcT: 371eKTPOHHBIH.

2. Hopanosuu, JI.A. OCHOBBI KBaHTOBO-MEXaHHYECKHX MpeAcTaBieHuii o crpoennu aroma / J[.A. HopanoBuw; MuHHCTEPCTBO
obpazoBanus u Hayku Poccuiickoir ®Penepanmu, PeneparsHoe TOCYyAapCTBEHHOE aBTOHOMHOE OOpa3oBaTENbHOE yUpEKICHUE
BBICIIETO IpodeccHoHansHOro odpaszoBanus «HOxHbIA denepanbublii yHUBepcuteT". — PoctoB-Ha-J{ony: U3narensctBo IOxHOTO
(benepanbHOrO YHUBEPCUTETA, 2011. - 100 c. - Pexxum JIOCTYTIA: o MTOJIITUCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TekcT: 3JICKTPOHHBIIA.

3.  Crenmanos, H. @. KBanroBass MexaHWka ¥ KBaHTOBas XuMus B 2 4. Yacme 1. y4eOHUK W TPAKTUKYM IS aKaJeMHUICCKOTO
Oakanmapuara / H. @. CremanoB. — 2-e¢ u3z., ucnp. u porn. — Mocksa: U3narensctBo FOpaiit, 2018. — 233 c¢. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-9916-9385-1. — Tekcr: snexrponnsiii / DBC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/422365.

4. CrenmanoB, H. ®. KBanroBass MexaHWKa W KBaHTOBas XuMusi B 2 4. Yacms 2: y9eOHUK W TIPAKTUKYM I aKaJeMHIECKOTO
OakanaBpuara / H. @. CrenanoB. — 2-e u3n., ucnp. u gon. — Mocksa: MznarensctBo IOpaiit, 2018. — 283 ¢. — (bakanasp.
Axanemuueckuit kypc). — ISBN 978-5-9916-9390-5. — Tekcr: snexrponnsiii / BC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/422395

5. Munkun B.U., Cumkun B.5., Munses P.M. Teopus cTpoeHHs MOJICKY (JIEKTPOHHBIE 000JI0UKH): Y4eb. mocobue i YH-TOB. -
M.: Beicmi. mxoma, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

6. AxwmeroB, H.C. O0mias u HeopraHudeckass Xxumus. yue0. mas By3oB / H.C. Axmeros. — 3-e m31., mepepad. u 1om. — Mocksa:
Beicmas mikona, 1998. - 743c.

Pasznen 6. «KBanToBasi Teopusi XuMU4eCKHii peakiuing
Tema 1.«IloBepxXHOCTH peaKuil 1 HX CBOHCTBA)
3ansaTuel. KBaHTOBast TEOpUS XUMUYECKUX PEAKIIUI.

1. [ToBepxHOCTH peakluii U UX CBOWCTBA.

2. KBaHTOBas TEOpUS XUMUYECKUX PEAKLIMM.

3. TpaekTopuHr XUMHUYECKUX PEAKITUH.
4. N3o0pakeHne X0/1a XUMUIECKUX PEAKITHA.
5. Dranbl I3MEHEHUS! JHEPTUU PEAreHTOB MPOAYKTOB.

Jluteparypa:

1. Mara3unnukos, A.Jl. Beenenne B xBaHTOByI0 MexaHHKy / A.JI. MarasunaunkoB, B.A. Myxaués. — Tomck: O Konrenr, 2010. —
112 c. : wn.,tabm., cxem. — Pexxum mocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. — ISBN
978-5-4332-0046-3. — TekcT: 2NEKTPOHHBIH.

2. Hopanosnu, JI.A. OCHOBEI KBaHTOBO-MEXaHWYECKHX IpeAcTaBIeHnil o ctpoennu atoma / JI.A. HopanoBww; MuHHCTEpCTBO
obpasoBanusi U Hayku Poccuiickoit @enepanyn, denepanpHoe rocyAapcTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUpPEKACHHE
BhICILIETO MpodeccuoHansHOro odpaszosanus «lOxHbIi denepanbHblii yHuBepcuret”. — PoctoB-na-J{ony: U3narenscrso FOxHOTO
(enepanbHOrO YHHUBEPCHUTETA, 2011. - 100 c. - Pexum JIOCTymMa: o MOJIIHCKE. -
URL.: http://biblioclub.ru/index.php?page=hook&id=241141. — ISBN 978-5-9275-0852-5. — TekcT: 21€KTPOHHBIH.
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CUCTEMA MEHE/DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3

MuHucTepcTBo Kownrekcr opraunsarmu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/II_Ia 12 u3 31
®I'BOY BO «COI'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/IZ[ JOKyMEHTaA: TTonoxenwne mo JACATCIIBHOCTHU

Honosxenue o paspadorke u peanusanuu OIOIT COT'Y

CrenanoB, H. ®. KBanToBas MexaHWka W KBaHTOBas XuMuUs B 2 4. Yacmep I: ydeOHWK W TPAaKTHKYM JUI aKaJIeMHUYCCKOTO
OakanmaBpuara / H. @. CremanoB. — 2-¢ m3f., ucnp. u gomn. — Mocksa: U3narensctBo FOpaiit, 2018. — 233 ¢. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-9916-9385-1. — Tekcrt: anexrponusiii // 9BC Opaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/422365.

CrenanoB, H. ®. KBanToBas MexaHuka W KBaHTOBas XUMHUS B 2 4. Yacmp 2: y4yeOHHK W TPAaKTUKYM U1 aKaIeMHYECKOTO
GakanaBpuara / H. @. CrenanoB. — 2-e u3z., ucmp. u gorn. — Mocksa: MzngarensctBo FOpaiit, 2018. — 283 ¢. — (bakanasp.
Axanemuueckuii kype). — ISBN 978-5-9916-9390-5. — Tekcr: anexrponsiii // 9BC IO0paiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/422395

Munkue B.U., Cumkun B.51., Munses P.M. Teopust ctpoeHust Moinekyl (31eKTpoHHbIe 000109kH): Yuel. mocobue it yH-TOB. -
M.: Beicii. mxona, 1979. - 407 c. URL: https://alleng.org/d/chem/chem93.htm.

AxmeroB, H.C. O0mas n Heopranmdeckast xumus. y4e6. st By3oB / H.C. Axmeros. — 3-e m3z., nepepad. u mon. — Mocksa:
Beicmas mikona, 1998. - 743c.

Tema 2. «TepmoanaaMu4eckne napamMeTpbl XMMHYECKUX peaKIuiD)
3anaTuel. Tepmoaunamuyeckue napaMeTpbl XUMUYECKUX PEAKLUMN.

Ilnan:

1. TeroTa peakuuu.
2. M3opecMuueckue peakuuu.
3. Kondurypaunonsoe B3auMo1elicTBHE.

O 0 IO DN W~

Jluteparypa:
MarasunaukoB, A.JI. Beenenue B kBaHTOBYIO MexaHUKY / A.Jl. Marasunaukos, B.A. Myxaués. — Tomck: Onp Konrent, 2010. —
112 c. : wn.,rabmn., cxem. — Peskum mocryna: no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. — ISBN
978-5-4332-0046-3. — TekcT: 371eKTPOHHBIN.
Hopanosuy, J[.A. OCHOBBI KBaHTOBO-MEXaHMYECKUX IpeAcTaBiIeHHH o crpoeHun atoma / JI.A. HopaHoBmy; MuHHCTEPCTBO
obpasoBannst u Hayku Poccuiickoit @enepanyn, denepanbHoe rocyAapcTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUpPEKACHHE
BBICIIETO IpodeccHoHansHOro oopaszoBanus «HOxHbIH denepanbublii yHUBepcuteT". — PoctoB-Ha-J{ony: U3narensctBo IOxHOTO
(denepanbHOTO YHHBEPCHUTETA, 2011. - 100 c. - Pexum JOCTyTa: o TIOJIIIHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TekcT: 31eKTpOHHBIA.
Crenanos, H. ®. KBanToBas MexaHWka W KBaHTOBas XUMHUS B 2 4. Yacmsp I: ydeOHWK W TPaKTUKYM Ul aKaIeMHYECKOTO
Oakanmapuara / H. @. CremanoB. — 2-e¢ u3z., ucnp. u pom. — Mocksa: U3narensctBo FOpaiit, 2018. — 233 c¢. — (bakanasp.
Axanemuueckuit kypc). — ISBN 978-5-9916-9385-1. — Tekcr: snexrponnsiii / BC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/422365.
CrenanoB, H. ®. KBanroBasi MexaHuWka M KBaHTOBas XuMHsi B 2 4. Yacmp 2: y4eOHMK M NPaKTHKyM ISl aKaZeMHYeCKOTO
OakanaBpuara / H. @. CrenanoB. — 2-e u3n., ucnp. u gon. — Mocksa: MznarensctBo IOpaiit, 2018. — 283 c. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-9916-9390-5. — Tekcr: snexrponnsiii / DBC FOpaiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/422395
Munkun B.U., Cumkun B.5., MunseB P.M. Teopust ctpoeHHsT MOJIEKY (IEKTPOHHBIE 000JI0YKH): Y4el. mocoOue i YH-TOB. -
M.: Beicii. mxoma, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.
AxwmeroB, H.C. Obmas u Heopranmdeckas xumus. yued. mis By3oB / H.C. AxmeroB. — 3-e u3x., mepepad. u gom. — Mocksa:
Bricmias mkona, 1998. - 743c.

Tembl 1a60opaTopHBIX padoT (e npedycmompensl yueonvim naanom OII).
IIpumepHas TeMaTHKa KypCOBBIX padoT (1e npedycmompensl yueonvim naanom OII).

IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB K 3a4eTy

. OcHOBHBIE TIOHATHS KBAHTOBOM XUMUH.

. Obnactu npuMeHeHus 1 Ha3Hau€HUEe KBAaHTOBOW XMMUH.

. SlnepHast Moaenb cTpoeHus aroma. KBaHTOBBIE Uncia. DIEKTPOHHOE CTPOEHHUE aTOMA.

. DHeprus NOHU3ALNH U CPOJICTBO K JJIEKTPOHY.

. Kimaccuueckas Teopusi XMMHUECKOTO CTPOEHHMSI BEILIECTBA.

. OcHOBHBIE TIOJIO’KEHUS U BBIBOBI TeOpHH byTiepoBa. AIUTHUBHBIE CXEMbI, HUHKPEMEHTHI.
. OCOOGEHHOCTH ABMYKEHHS YaCTHUI] U CIIOCOOBI OMUCAHUSI UX COCTOSTHUS.

. [Toctrynater bopa. I'unotesa Jle ne bporins.

. BonmnoBas ¢pyHkuus. BomHoBo#t maker

10. DneMeHTHI KBAHTOBOM MEXAHUKH.
11. OnHOMEPHBI MOTEHIMABHBIN UK. YacTuia Ha OKpyKHOCTU. YacTuiia B mpsIMOYTOJILHOM TpyOKe.
12. 3aKkOHOMEPHOCTHU COCTOSTHUI aToMa Bogopoja. [loTeHunanbHas sma BUJie BOPOHKH.
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CUCTEMA MEHE/DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3

MuHucTepcTBo Kownrekcr opraunsarmu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/II_Ia 13u3 31
®I'BOY BO «COI'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/IZ[ JOKyMEHTaA: TTonoxenwne mo JACATCIIBHOCTHU

Honosxenue o paspadorke u peanusanuu OIOIT COT'Y

13. Beipoxkaenue. BoaHOBBIE QyHKITMN aTOMa BOJIOPO/IA.

14. KakoB cwmbicn TepMuHOB "KOoHburypanus" u "koHpopmarusa' monekyn? Ilosicaure, uto coboit
NPEJCTABISAIOT KOH(OpMAIMM MOJIEKYJl M TPUBEAUTE TMPUMEPHl MOJEKYI C KOH(OpMAIMOHHON
HU30MEPHUEH.

15. Kakue Ttumnbsl M30Mepuu XMMHUUYECKHX coenuHeHuil Bwl 3naere? [lpuBeaute npumepsl pa3iudyHON
M30MEpUN XUMHUYECKUX COECAMHEHUI.

16. I'nOpunuzanus. Buyg sp-rubpuaneix opouTaei.

17. 'apmonundeckuit ocuusuisitop. Oneparop ['amMmiibToHa 11 TapMOHUYECKOTO OCHUILISITOpa. BomHoBast
(GYHKIMS ¥ SHEPreTUYECKHE YPOBHU FAPMOHUYECKOTO OCIMIUIATOPA.

18. Crpoenue monekyn IlnanerapHas Mojenb MousieKysbl Bojpopona. YpasHenue Ilpenunrepa s
MOJIEKYJIbI BOJIOPOAA.

20. 'mcrorpaMmsl KapT 3Ha4eHU (HYHKLUHN 7151 MOJIEKYJIbI BOIOPO1a, (pTopua JTUTHS.

21. MeTozp!l BaJICHTHBIX CXE€M M MOJICKYJISIPHBIX OpOUTaIIeH.

22. Cuibl B MOJIEKYJIaX U XUMHUYECKasl CBA3b.

23. Teopema I'enpmana-Deitnmana. OOpa3zoBaHHe XMMHUYECKON CBS3H NPH PACHPEICICHHH BaJICHTHOTO
JIEKTPOHHOI0 oOJjlaka i ciaydas KOBAJCHTHOM CBsI3M (MOJeKyjda a30Ta); MOHHOM cBs3U (PTOpun
JIUTHS).

24. PacrnpeneneHue 53IEKTPOHHOM IUIOTHOCTH B MOJIEKYJaX O€H3051a, COHJBUYMBBIX CTPYKTYpax,
dymiepeHax.

25. KakoBbl OCHOBHBIE COCTaBJISIOIIME M OCHOBHBIE THUIBI MEKMOJEKYJISPHBIX B3aUMOJEHCTBUNA?
[IpuBenuTe MpUMEpBI.

26. CpaBHUTE CTPOCHHE MOJIEKYJ MPOCThIX ¥ KOOPAMHALMOHHBIX HEOPraHMYECKUX coequHeHuil. B uém
UX CXOJICTBO U OTINYHE?

27. YUro o3Hayaer TepMuH "mommdap"? B uém 3akirodaroTcsi CTPYKTYpHBIE OCOOEHHOCTH MOJIM3APOB?
[IpuBenuTe mpuMepsl.

28. Kakue coeqrHeHus Ha3bIBatoTCs kiaTpaTamu? KakoBa UX BO3MOXKHasi CTpYKTypa?

29. Yro Takoe poTakcaHbl 1 KareHaHbI? KakoBo ux crpoeHue?

30. Yro BeI 3Haere o pymiepenax? B 4ém 0coOeHHOCTH UX CTpOEHUs?

31. Yro BrI 3HaeTe 0 CTpYyKTYype kuaKocTeii? KakoBa CTpyKTypa accoOIMaToB BOIbI?

32. YeM oTiMyaeTcsi CTPYKTypa pacTBOPOB OT CTPYKTYPbI MIPOCTBIX KHUIAKOCTEH?

33. Kakne MoJIeKyIbl CKJIOHHBI K 00Pa30BaHUIO KUJIKOKPHCTAUTNISCKUX (ha3?

34. KakoBbl OCHOBHBIE THUIIbI KPUCTAIUINYECKUX PEIIETOK?

Tembl npe3eHTanU

. Ucropus pa3BUTHS IPEACTaBICHUN O CTPOCHUH aTOMA.
. KoopaunanyonHas XuMudeckas CBsi3b.

. PannoakTuBHBIE peakuu.

. 'nbpuanzanus.

. Metox MO u BC B kxBaHTOBOII XIMUH.

. F'apmonnueckuit ocuusuiatop. bo3oHsl, pepMHOHBI.
. THIIBI 3JIEKTPOHHBIX MIEPEXOIOB.

. [loBepXHOCTH peakmii 1 UX CBOMCTBA.

. KBaHTOBasl TEOpUSA XUMUUYECKUX pEAKLIUN.

10. TpaekTopu1 XUMHUYECKHNX PEAKIIUM.

11. M306pakeHue xo/1a XUMHUUYECKUX PEaKLIUH.

12. DTansl U3BMEHEHUs! YHEPTUH PEareHTOB MPOTYKTOB.

O 0NN DN KW~
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CUCTEMA MEHE/DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3

MuHucTepcTBo Kownrekcr opraunsarmu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/II_Ia 14 u3 31
®I'BOY BO «COI'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/IZ[ JOKyMEHTaA: TTonoxenwne mo JACATCIIBHOCTHU

Honosxenue o paspadorke u peanusanuu OIOIT COT'Y

TunoBble KOHTPOJIbHBbIE 32IaHUS UJIM MHbIE MATEPUAJIbI, HEO0OX0AMMbIe JIl OLEHKHU
3HAHUH, YMEHHH, HABBIKOB U (WJIH) ONbITA AeATEIbHOCTH, XapPaAKTEePU3YIOLIEH ITAIIbI
(popMupoBaHusa KOMIETEHUI B Npollecce 0CBOCHUs 00Pa30BaTe/IbHON MPOrPaMMBbl.

Paznen Nel OcHoBHBIE ITOJI0KEHUS KBAHTOBOWH XMMHUH

1. KBaHnToBast XuMus U3y4aerT:

a. KauecTBeHHBIN 1 KOJIUMYSCTBEHHBII aHAJIN3 BEIIECTB

0. BzanmHOe nipeBpalieHre 0JHOTO BUJIa YHEPTUN B IPYTOM.

B. XMMHUYECKHE MPOIIECCHl HA OCHOBE (DM3MUECKUX 3aKOHOB.

r. [loBepxHOCTHBIC SIBJICHHS Ha pazjeine das.

1. CTpoeHue BelecTBa Ha OCHOBE MaTeMAaTUKH U IPYTUX HAYK.

2.B Teopun XMUMHUYECKOTO CTPOCHHS BEIIECTBA KOJUICKTUBHOE B3aMMOJICMCTBHE MOXHO paccMaTpHUBaTh
Kak 00pa3oBaHHE

a. BCeBO3MOKHBIX CBSI3€M MEXKy aTOMaMU

0. [lapHbIX cBsI3el MEXy aTOMaMH

B. «CBsI3aHHBIX» M «HCCBSI3aHHBIX» aTOMOB

3. Teopust CTpOCHHUS BEIIECTBA OOBSICHSET, YTO

a. Bce B3aumogeiicTBUs MEXIy aTOMaMH SIBJISIFOTCSI [VIABHBIMU («CHIJIBHBIMU®);

0. YacTp B3aUMOZCHCTBUI MEKAY aTOMaMH SBJISIFOTCS TJIABHBIMH («CHIIBHBIMHY), YaCTh B3aMMOACHCTBHI
MEX]y aTOMaMH cl1a0bIMU;

B. HeB03MOKHO OompeneanTsh HaJu4Ke TJIaBHbBIX U CIIa0bIX CBSI3eH MEXy aTOMaMH.

4. B Teopum CTpOCHHS BEIIECTBA IMPEJCTaBIEHA B3aMMOCBSI3b MEXIY CTPOCHHEM BEIIECTBA U €ro
CBOMCTBAMHM KakK

a. QyHKIUS MapIraIbHbIX CBOWCTB TOIBKO 3((HEKTUBHBIX aTOMOB U XUMHUYECKUX CBSI3CH;

0. QyHKIIMS maplIHUaTbHBIX CBOWCTB XMMHUECKUX CBSI3€H U Map HECBSA3aHHBIX aTOMOB;

5. CUHXOTpPOHHOE U3JIyY€HUE UMEET MPUPOY
a. CBETOBOIO Jiyua

0. DMEKTPUYECKOTO MO

B. JICKTPOMArHUTHOTO TIOJIS;

6.Iloctynarsl bopa xapakTepus3yrT aTOM B
a. HEyCTOMYMBOM COCTOSIHUU

0. MepexoTHOM COCTOSIHUH,

B. CTallMOHAPHOM COCTOSIHUH;

7.I'unore3a Jle ne bpoiins 00bsCHSET, UTO AJIEKTPOH CIIOCOOEH
a. mudparupoBaTh MOJ00OHO BOJTHAM COXpPaHsIS CBOU CBOWCTBA,
6. nudparupoBaTh 10100HO BOJIHAM HE COXPaHss CBOM CBOMCTBA;

8. BeiOepute Gopmyiy, KOTOpas XapaKTepu3yeT MOHOXPOMATHYECKOE M3JIyuYeHHE aToMa MPH MEepPexo/e
M3 OJTHOTO CTAIIHOHAPHOT'O COCTOSIHHS B IPYTOE.

a. E2ho =E1+E2

0. ho =E1-

B. o =E1-E2
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CUCTEMA MEHE/DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3

MuHucTepcTBo Kownrekcr opraunsarmu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/II_Ia 15u3 31
®I'BOY BO «COI'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/IZ[ JOKyMEHTaA: TTonoxenwne mo JACATCIIBHOCTHU

Honosxenue o paspadorke u peanusanuu OIOIT COT'Y

9. BonHoBas (yHKIIUS XapaKTepU3yeTcs

d. KaK KOMIIJICKCHAaA BCJIIMYHMHA,

0. KaKk BeJIMYMHA HE 3aBUCSILAs OT BpEMEHU;

B. KaK BeJIMYMHA, 00J1a/1af0111ast CBOMCTBOM JUCKPETHOCTH; 49

10. Ypaguenue | | 2 | dV o3naugaer, 4To

a. 4aCTHIIA PacIoaraeTcs TOJbKO B 00JIACTH OMPEICICHHOIO MPOCTPAHCTBA;
6. qacTHUIla MOXKET HAaXOAUTHCS BO BCSIKOH TOUKE BHYTpPU U BHC NIPOCTPAHCTBA,
B. MHTETPAJI B3ATBIN [ 4aCTUIA HA TPAaHKIIC IPOCTPAHCTBA PaBeH 1;

. MIHTETpaJl B3AThIN JJI YaCTHUIAa HA TPaHULIe TPOoCcTpaHCTBA paBeH 0;

KonTtpouabnas pa6ora

Paznen 2 «KBaHnToBasi Teopusi 00pa3oBaHMsi XMMHUYECKHUX CBsI3ei»

Bapuanr 1.

1. B uem 3akirouaercs cMbici TeopeMsl ['enbMana — deitnmana?

2. B uem MMPOABIACTCA CBA3b MCKAY KIACCHUYCCKHMM MW KBAHTOBBIM IIPCACTABIICHUCM O XapaKTCpe
B3aUMOJICHCTBHSI MEX]Ty OTJICJIbHBIMU YaCTHIIAMU B MHOTOaTOMHOM MOJIeKye?

3. UeM omnpenensitoTcs CUIlbl, IEHCTBYIOIINE Ha sipa aTOMOB?

4. Kak ¢ noMompio o0IKX MPeICTaBlIeHU O cuiax, IEHCTBYIOIIMX Ha Spa MOJIEKYJBI CO CTOPOHBI
ANEKTPOHHON O00O0JOYKH, MOYKHO OOBSICHUTH CYyIIECTBOBAHHUE HEBAJICHTHBIX XUMHUYECKHX CTPYKTYD,
M0JIOOHBIX CIH/ABUYEBBIM U O0BEMHBIM MOJIEKYyJIaM?

Bapmuanr 2.

1. Uto Takoe xumudeckas cBs3b? KakoBa npuposa 3Toit csizu?

2. Kakyto ponp WrparoT B Te€X WM MHBIX CIIyYasX TaK Ha3blBaeMble []- M []- cocTaBisomue OOIIEeTo
AJEKTPOHHOTO pacnpeseseHus?

3. Kakue ¢puznyeckue sBICHUS MOTHOCTHIO TEPSIOTCS, €CIIH OTPAHUYHUTCS PEIICHUEM 3aJ]a4i O JIBHKEHUU
AJIEKTPOHOB B ITOJIE HETIOIBUKHBIX SAEp?

4. Kak MOKHO OOBSICHUTH XUMHUUYECKYIO CBSI3b B MOJIEKYJaxX (yJaepeHoB?

Bapmuanr 3.

1. Kakoe ycinoBue HE0OXOIMMO HAJIOXKHTh C CaMOro Hauyaja Ha BO3MOXHBIE IBUKEHHS s1ep Npu
peleHnH o01Iel IeKTPOHHO-KO0Ie0aTeIbHON 3aauul ISl MHOTOATOMHBIX MOJIEKY?

2. Yrto Takoe BbIUUCISEMBIE U U3MEPsSIEMbIE BEIIMUMHBI IIPU UCCIIEI0BAHUU MUKpOMUpa?

3. Kakoil pusznueckuii cMbIC MpUIaeTcs NOHATHUIO 3apsaaa aroMa o Mamiukeny?

4. Ectb 7 pa3nuuus B XapakTepe XMMHUYECKUX CBS3€Hl B IUIOCKUX LHUKIWYECKUX apOMaTHYECKHX
CTPYKTypax THMa OeH3oila, HaQTaaMHA U CPEpUUECKUX CTPYKTYpax, TJe Ka3ajaoch Obl MMEIOTCS TE XKe
camble KOJIbIIa, Ha PacIoJIO’KEHHbIE Ha TOBEPXHOCTAX ceprl?

Bapnasnr 4.

1. Kakue BbI 3HaeTe MEXaHU3MBbI BIMSHUSA 3aMECTUTENEH Ha PEAKIIMOHHYIO CTIOCOOHOCTh MOJIEKYJI?

2. [Touemy 0coOyt0 poiIb UTPAIOT MOJISPHBIE 3aMECTUTEIH?

3. Umeetcst mu ypaieHHOE BIUSHUE TTOJSIPHBIX 3aMECTUTENCH M KaKOB (PU3NUYECKHUI CMBICIT UX JIEHCTBUS?
4. Kak MOXHO OIIpeNeNIuTh XapaKTep XMMHMUYECKON CBA3M U JEHCTBHE 3JIEKTPOHHO-SAEPHBIX CUII C
ITOMOIIBIO MCCIIEOBAHUS KapT MPOECKIUN OTIAEIBHBIX COCTABIIIOIIMX JIEKTPOHHO-SAEPHBIX CHJI BJIOJb
3aJIaHHBIX CEUEHUN?

TecToBble 3aJaHUA a5 TEKYIIEro KOHTPOJIs 3HAHUHA MO TUCHUILTINHE
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CUCTEMA MEHE/DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3

MuHucTepcTBo Kownrekcr opraunsarmu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/II_Ia 16 u3 31
®I'BOY BO «COI'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/IZ[ JOKyMEHTaA: TTonoxenwne mo JACATCIIBHOCTHU

Honosxenue o paspadorke u peanusanuu OIOIT COT'Y

Pa3znea 1. «OcHOBHEIE ITOJI0KEeHUS KBAHTOBOW XUMHM.
Pasznen 2. «KKBanTOBasi Teopusi 00pa3oBaHusi XUMHYECKHUX CBsI3ei»

1.KBaHTOBast XMMUS U3y4aCT:

a. KauecTBeHHBIN U KOJIUMYSCTBEHHBIN aHAIN3 BEIIECTB

0. BzanmHOe nipeBpalieHre 0 JHOTO BUJIa YHEPTUN B IPYTOM.

B. XMMHUYECKHE MMPOIIECCH HA OCHOBE (DM3MYECKHUX 3aKOHOB.

r. [loBepxHOCTHBIE SIBJICHHS Ha pazjaene das.

1. CTpoeHue BellecTBa Ha OCHOBE MaTeMaTUKHU U IPYTUX HaYK.

2.B Teopuu XMUMHUYECKOTO CTPOCHHS BEIIECTBA KOJUICKTUBHOE B3aUMOJIEMCTBHE MOXHO paccMaTpUBaTh
Kak 00pa3oBaHHE

a. BCeBO3MOKHBIX CBSI3€M MEXKy aTOMaMU

0. [lapHbIX cBsI3el MEXy aTOMaMH

B. «CBsI3aHHBIX» M «HCCBSI3aHHBIX» aTOMOB

3. Teopust CTpOCHHMSI BEIIECTBA OOBICHSIET, YTO

a. Bce B3aumogeiicTBUs MEXIy aTOMaMH SIBJISIFOTCSI [VIABHBIMU («CHIJIBHBIMU);

0. YacTp B3aMMOACHCTBUI MEXKIY aTOMaMH SBISIOTCS TTIABHBIMU («CHIIBHBIMHUY), YAaCTh B3aMMOACHCTBHI
MEXy aTOMaMH cl1a0bIMU;

B. HeB03MOKHO OIpeieanTh HaJu4Ke IJIaBHBIX U CJIa0bIX CBS3EH MEXy aTOMaMH.

4. B Teopuu CTpOCHHS BEIIECTBA IPEJCTABICHA B3aMMOCBSI3b MEXIY CTPOCHHEM BEIIECTBA U €ro
CBOMCTBAMHM KakK

A. byHKIHS TapIHaATbHBIX CBOMCTB TOJBKO d()PEKTUBHBIX aTOMOB U XUMHUYECKUX CBSI3EH;

b. dyHKIIMS mapuyaIbHBIX CBOWCTB XMMHUECKUX CBSI3€H U Map HECBSI3aHHBIX aTOMOB;

5. CHHXpOTpOHHOC H3JTYyYCHUC UMECT IPpUPOAY
a. CBCTOBOI'O J1y4da

0. QJICKTPHUYICCKOT'O ITOJIA

B. DJICKTPOMArduTHOI'O I10JIA;

6.Iloctynarsl bopa xapakTepu3yroT aToM B
a. HEyCTOMYMBOM COCTOSIHUU

0. MepexoIHOM COCTOSIHUH,

B. CTallMOHAPHOM COCTOSIHUH;

7.I'unoresa Jle ne bpoiins 00bsCHSET, UTO AJIEKTPOH CIIOCOOEH
a. mudparupoBaTh OT00OHO BOJTHAM COXpPaHsIS CBOU CBOWCTBA,
6. nudparupoBaTh 110100HO BOJIHAM HE COXPAHSS CBOM CBOMCTBA;

8. BeiOepute Gopmyiy, KOTOpas XapakTepu3yeT MOHOXPOMATHUECKOE M3JyYCHHE aTOMa MpPU MEpexoe
M3 OJTHOTO CTAIIHOHAPHOT'O COCTOSIHHS B IPYTOE.

a. E2ho =E1+E2

6. ho =E1-

B. /o =E1-E2

9. BonHoBas (pyHKIIUS XapaKTepU3yeTcs
a. KaKk KOMIUIEKCHasl BEJINYMHA,
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CUCTEMA MEHE/DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3

MuHucTepcTBo Kownrekcr opraunsarmu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/II_Ia 17 u3 31
®I'BOY BO «COI'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/IZ[ JOKyMEHTaA: TTonoxenwne mo JACATCIIBHOCTHU

Honosxenue o paspadorke u peanusanuu OIOIT COT'Y

0. KaK BeJIMYMHA HE 3aBUCAIIad OT BPpCMCHHU,
B. KaK BCJIMYHMHA, 06Hana}omaﬂ CBOMCTBOM AUCKPETHOCTU,

10. YpaBHeHnue [ | y2 | dV o3nauaer, 4To

a. 4acTHUIla PacIoIaraeTcs TOJIBKO B 00JIACTH ONPEIETICHHOTO MTPOCTPAHCTBA;

0. yacTHila MOKET HaXOJAUTHCA BO BCAKOM TOUKE BHYTPHU U BHE MPOCTPAHCTBA; 51
B. MHTETpaJl B3SATHIN /JIs1 YacTHIlA HA TPaHUIIE TPOCTPAHCTBA paBeH 1;

T. HHTErpa B3sAThIN /Ul YacTULa Ha TPaHMIIe TPOCTpaHCcTBa paBeH 0

11. Beibepere ypaBHEHHE, KOTOPOE 03HAYAET, YTO BOJHOBAS (PYHKITUS 3TO CONpsyKEHHAs (QYHKITHS.
a. y(x,y,z,)2

0. y=y(x,y,z,1t)

B. [y2] = yy*

r.| | y2 | dv

12. Bo3HUKHOBEHHE BOJIHOBOIO MAaKeTa

a. HE 3aBUCHUT OT U3MEHEHUS BEJIMYMHBI BOJHOBOW (DYHKIIHH.
0. 3aBUCHUT OT PE3KOr0 MMOHWKEHUS BOJHOBOHN (PyHKIIMH

B. 3aBUCHT OT PE3KOT0 BO3PACTaHUS BOJTHOBOH (PYHKIIUH;

TecToBble 3aaHus IS NTOTOBOT0 KOHTPOJIsSI 3HAHMIA M0 THCHHILIMHE
1) 30TOMBI OAHOTO 3JIEMEHTa OTJIMYAIOTCS YHCIIOM. . .

a. DJICKTPOHOB;

b. HEHTPOHOB;

C. IPOTOHOB;

d. 1o3UTpOHOB.

2) Paanyc aTOMOB yMEHbIIAETCS B PAIY SJIEMEHTOB. ..
a. Br, F, CI;

b. Li, Na, K;

c. P, Si, Al;

d. Se, S, O.

3) Paguyc aneMeHTOB BO3pacTaeT B pALdY. ..
a. 0, S, Te, Se;

b. Mg, Ca, Ba, Sr;

c. Si, Ge, Sn, Pb;

d. Al, Si, Mg, Na.

4) B nepuojie ¢ yBeITUUECHUEM MTOPSAIKOBOIO HOMEpa 3JIEMEHTOB METAJUTMYECKHE CBOMCTBA. ..
a. YCHIINBAIOTCS,

b. ocnabeBaroT;

C. U3MEHSIOTCS HEOIHO3HAYHO;

d. He U3MEHIIOTCH.

5) B rpynmax ¢ yBenmMdeHHUEM MOPSIKOBOTO HOMEpa 3IEKTPOOTPUIIATEIFHOCTD SJIEMEHTOB. . .
a. He U3MEHSETCS;

b. yBenuuuBaercs;

C. YMEHBIIIACTCS;
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d. u3mMensieTcs: IepuoIUIECKH.

6) KucnoTHslii XapakTep HMEIOT OKCHIbI, 00pa30BaHHBIC METAJUIAMH. . .
a. TJIaBHBIX ITOJIPYIIIL;

b. co cTenenp0 OKUCICHHUS PABHOM MIIH BbIIIE +4;

C. C JI000H CTENECHBIO OKHCIICHHUS;

d. co creneHbro OKUCIICHUS HIDKE +4.

7) Ypasuenue lllpeaunrepa mokaspBaeT XapaKTepPUCTUKY BOJTHOBOU (DYHKITHH
a. OTHOCHUTENBHO JIEKapTOBBIX KOOPAMHAT;

b. OTHOCHTEIBHO BPEMEHH;

C. OTHOCHUTEJIbHO U3MEHEHU TEIUIOBOro AP QeKTa;

d. OTHOCHUTENIFHO MEePEX0a YACTUIIBI U3 OJHOTO COCTOSIHUS B IPYTOE.

8) B Teopun XMMHUYECKOTO CTPOEHHUS BELIECTBA KOJUIEKTUBHOE B3aUMOJEHCTBUE MOXHO pacCMaTpUBaTh
Kak oOpa3oBaHue:

a. BCEBO3MOJKHBIX CBSI3€M MEKy aTOMaMHU;

b. mapHbIX CBsI3el MEX/y aTOMaMu;

C. «CBSI3aHHBIX» U «HECBS3aHHBIX» ATOMOB.

9) Ypasuenue lllpenunrepa nokaspBaeT XapakKTEPUCTUKY
a. aTOMa B MPOCTPAHCTBE;

b. moBeneHue IEKTPOHA BHYTPH aTOMA;

C. MPOTEKaHHE XUMUYECKON pEeaKIIiH.

10) Teopus cTpoeHus BeliecTBa 00BACHSET, UTO

a. BCE B3aMMOJICUCTBHS MEX/TY aTOMaMU SIBIISTFOTCS TJIABHBIMU («CHIIBHBIMUY);

b. yacTh B3auUMOJIEHCTBUI MEXKITYy aTOMAMHU SIBJISIFOTCS TJIABHBIMH («CHUJIBHBIMHU»), YaCTh B3aUMOJCHCTBUIA
MEXy aTOMaMHU CITa0bIMH;

C. HEBO3MOXKHO OTIPEENUTh HAIMYKE TJIaBHBIX U CIA0BbIX CBSA3EH MEXIy aTOMaMH.

11) BonHoBast pyHKIMS XapakTepuzyercs

a. KaKk KOMIUIEKCHasl BeJINYMHA,

b. Kak BeTMUMHA HE 3aBUCHINAS OT BPEMEHH;

C. KaK BeJIMYMHA, 00J1ajjatomiasi CBOMCTBOM JTUCKPETHOCTH.

12) OnepaTophl 3TO BETUYHHBI, KOTOPHIS
a. 3aBUCHT OT QYHKIINI CHCTEMBI,
b. He 3aBUCAT OT (HYHKIIHMIA CUCTEMBI.

13) KBanToBast XuMus U3ydaer:

a. KauecTBEeHHBIN 1 KOJTMUYECTBEHHBIN aHAJIN3 BELLIECTB.

b. B3auMHoe npeBpailieHue 0JJHOro BUJIa SHEPTUU B APYTOil.
c. XUMHUYECKHE MPOIECChl HA OCHOBE (PU3NYECKUX 3aKOHOB.
d. IToBepxHOCTHBIE SIBIEHUS Ha pa3nene ¢as.

e. CTpoeHue BellecTBa Ha OCHOBE MaTeMaTHKHU U JIPYTUX

14) Beibepere ypaBHEHHE, KOTOPOE O3HAYAET, YTO BOJIHOBAS (QYHKIIUS 3TO CONpPsKEHHAs (QYHKIUS.
a. y(x,y,z,)2
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b. y=y(x,y,z,t)
c. [y2] = yy*
d.[|y2]|dv

Crpannna 19 u3 31

15) B Teopum cTpoeHHs BeELIECTBA NPEICTABICHA B3aMMOCBS3b MEXKIY CTPOECHUEM BEIIECTBA U €r0

CBOMCTBaMH KaK

a. (DYHKIHS MapUUaIbHBIX CBOHCTB TOJIBKO 3()(PEKTUBHBIX aTOMOB M XUMHUECKUX CBS3CH;
b. pyHKIMS MapUyanbHBIX CBOWCTB XUMHUECKUX CBSI3€H U I1ap HECBSI3aHHBIX ATOMOB.

L[ ol 2
H= p.+p,+ps
16) YpaBuenue: Em[ ] BBIpAXKAET

a. oTepaTop UMITYJIbCa;
b. oneparop ["'amenbToHa;.
C. OIepaTop YHEPTHUH.

17) IloTeHIMaIbHBIA OJTHOMEPHBIH SIIIMK TTOKa3bIBACT
a. YpOBHU DHEPIUU;

b. pacnpenenenre 3EKTPOHOB MO YPOBHSM;

C. XapaKTePUCTUKY BOJTHOBBIX (DYHKIIHH.

18) CUHXpOTPOHHOE U3TyUECHUE UMEET TPUPOTY
a. CBETOBOIO JIyya ;

b. a5ekTpUUecKoro moJs;

C. BJIEKTPOMArHUTHOTO MOJIS;

19) BBIpOKICHHEM HA3BIBAIOT

a. Ha60p TIaBHBIX KBAHTOBBIX YHUCCII, KOTOPOMY COOTBCTCTBYCT OAMHAKOBAsA SHCPIUs;

b. Ha60p MAariuMTHBIX KBAHTOBBIX YHUCECII , KOTOPOMY COOTBCTCTBYCT OJJUHAKOBAA SHCPIUs;

C. Ha60p TIaBHBIX KBAHTOBBIX YHUCCJI, KOTOPOMY HC COOTBETCTBYCT OAMHAKOBAsA OHCPIUA;

d. Ha60p MAarauMTHBIX KBAHTOBBIX YHUCECII , KOTOPOMY HC COOTBETCTBYCT OANHAKOBAA DOHCPT U,

20) IMoctynatel bopa xapakTepusyroT aToM B ...
a. HEYCTOMYMBOM COCTOSIHUU

b. mepexoaHOM COCTOSTHUY;

C. CTAIlMOHAPHOM COCTOSIHUHU.

21) 'mcTorpamMma moKa3bIBAaeT paclpeeiCHHUe. . ..
a. DJICKTPOHHOM MJIOTHOCTH;

b. pacnipenenenre HEPTUH CBSI3U;

C. pacnpe/ielieHne YHEPIUH CBSI3U.

22) Beibepute popmyiy, KOTopasi XapaKTepH3yeT MOHOXPOMATHYECKOE U3IyUeHHE aToMa MpHU Mepexoe

U3 OJIHOTO CTAIlHOHAPHOTO COCTOSIHUS B IPYTOE.
a. E2ho =E1+E2

b. ho =E1-

c. h/o =E1-E2

23) BonnoBast pyHKIHS THOPUAHBIX 00JIAKOB SBIISICTCS
a. HopmupoBaHnHoii;
b. OproronanbHO¥;
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c. JIuneiHo;
d. duckperHoii.

24) Ypasurenue | | y2 | dV o3nauvaer, 4To

a. 4acTHUIla PacIoIaraeTcs TOJIBKO B 00JIACTH ONPEIETICHHOTO MTPOCTPAHCTBA;
b. yacTuIa MOKET HAXOJUTHCS BO BCAKOM TOYKE BHYTPH U BHE MIPOCTPAHCTBA;
C. MHTETpaJ B3SATHIA JIsl YaCTHIIA HA TPAHUIIC MPOCTPAHCTBA paBeH 1;

d. MHTErpaN B3SITHIN I YaCTHIIA Ha TPaHUIle TPOCTpaHCcTBa paBeH 0.

25) I'mnoresa Jle ne bpoitsist 00BsCHSET, YTO AJIEKTPOH CIIOCOOCH
a. muparupoBath MOJ00HO BOJIHAM COXPAHSSI CBOM CBOMCTBA;
b. mudparupoBats NOAO0OHO BOJIHAM HE COXPAHsIsi CBOU CBOWCTBA.

26) Bo3HUKHOBEHHUE BOJIHOBOTO MaKeTa

a. HE 3aBUCHT OT U3MEHEHUS BEJIMYMHBI BOJIHOBON (DYHKIIMH.
b. 3aBUCHUT OT pe3KOro MOHMKEHUS BOJHOBON QyHKINU

B. 3aBUCHT OT PE3KOT0 BO3PACTAHHS BOJIHOBON (PYHKIIMH.

Bonpochl, BBIHOCHMBbIE HA CAMOCTOSITE/IbHOE 00y4YeHue

Pazgen 1 «OcHOBHBIE MOJIOKEHUS KBAHTOBOH XUMUM)

1. KBaHTOBBIC YHCIIa 3JIEKTPOHOB B aTOME: IIaBHOE KBAaHTOBOE YHCIIO, OPOUTAIBbHOE KBAHTOBOE YHUCIIO,
MarHMTHOE KBAaHTOBOE YMCJIO, CHUHOBOE KBAHTOBOE YHCIIO.

2. DnexktpoHHoe crpoenue atoMa. [lpunnun [1aynu, npaBuno XyHaa, NpUHIUI HAMMEHbIIEH SHEPTUH.
3. OcobeHHOCTH IBUKEHUS JIEKTPOHOB B aTOME.

Pa3znen 2 «KBanToBast Teopust 00pa30BaHUsI XUMUYECKUX CBSI3Ei»

1. BUAbI 1 OCHOBHEIE CBOMCTBA XUMHUYECKOH CBSI3U.

2. KoopaunanuoHHas CBs3b

3. OCHOBBI CIEKTPOCKONUHU KaK OCHOBHOTO METO/Ia OTIPEICIICHUS CTPOCHUS U CTPYKTYPhI MOJIEKYJT
4. OcHOBBI pe(paKIiK KaK OCHOBHOTO METO/1a OTIPEIEICHUS CTPOSHUS M CTPYKTYPBI MOJIEKYII

Pa3znen 3 «Anuabatuueckoe NpuUOIUKEHUE U IOHATHE O MOBEPXHOCTIX MOTEHIIUATBHON SHEPTUU CIIOS»
1. IToHsATHS O MOTEHIIMATBHON U KUHETUYECKON YHEPTHH.

2. IloHaTHe 0 MOBEPXHOCTAX MOTEHIMATILHON SHEPTUU CIOS.

3. OcHOBHBIE TPUOJIMKEHUS TIPH PEIICHUH BOJTHOBOTO YPAaBHEHHS.

Pazgen 4 «PacueTHBIC METOIBI KBAHTOBOM XM
1. BaneHTHOCTS.

2. BaneHTHBIE 3J€KTPOHBI.

3. AToM B BO30YKJIEHHOM COCTOSTHUU.

4. - U G-CBS3H.

Pazgen 5 «CtpoeHue U cBOKCTBA COMPSIKEHHBIX MOJIEKYJI KOOPAUMHAIIMOHHBIX coelnHeHni: Teopus MO u
TEOPHS TIOJIUITUTAHIOBY

1. YpoBHU dHEPTUM 7S IBYXaTOMHBIX MoJekyn (MO).

2. Cxemsl BC.
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Pa3nen 6 «KBaHTOBasI TeOpUs XUMUUECKHUX PEAKLIUID)

1. DneMeHTapHbI€ AKThl XUMUYECKHUX B3aUMOJICUCTBUM.

2. DHeprust aKTUBALIUH.

3. DHeprus 00pa3oBaHUs CBS3H.

4. DHeprust pa3pbiBa CBS3U.

5. Bujipl 2JIeKTPOHHBIX 00JIAKOB B PA3JIMYHBIX KBAHTOBBIX COCTOSIHHSIX.

9. VYuebOHo-MeToaMYecKOe U MHPOPMALMOHHOE O0ecTeueHHe JUCHUILIMHBI (MOTYJIs)

Jluteparypa
a) OCHOBHasI JINTepaTrypa:

Marasunnukos, A.JI. Beenenue B kBaHTOBYI0 MexaHuKy / A.JI. Marasunuukos, B.A. Myxaués. —
Tomck: Db Kontent, 2010. — 112 c. : wn.,Ttabm., cxem. — Pexum mocrtyma: 1mo moAanucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=208685. — ISBN 978-5-4332-0046-3. —

TekcT: 2eKTPOHHBIN.

HopanoBuu, J[.A. OCHOBBI KBaHTOBO-MEXaHHYECKHX IPEJCTABICHHA O CTPOCHWH aroma /
J.A. HopanoBuu; MunuctepcTBo oOpazoBanus u Hayku Poccuiickoit @enepanuu, OeaepanbHoe
rOCYJapCTBEHHOE aBTOHOMHOE O0pa30BaTEIbHOE YUPEKICHHE BBICHIETO MPO(ECCHOHATBEHOTO

obOpazoBanus «lOxubil Qenepanvubiii  yHuBepcuter'. — PoctoB-Ha-/lony: W3natenbcTBo
OxHoro ¢enepansHoro ynusepcutera, 2011. — 100 c¢. — Pexxum mocryma: 1o TOJIMHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. —

TekceT: 2neKTPOHHBIN.

CrenanoB, H. ®. KBanToBas MexaHuka M KBaHTOBas XuMus B 2 4. Yacme 1: yuyeOHUK U
NPAaKTUKYM Juid akageMmudeckoro OakanaBpuara / H. @. CrenanoB. — 2-e u34., UCOp. U JOM. —
Mocksa: M3narensctBo FOpaiit, 2018. — 233 c. — (bakanasp. Akagemudeckuii kype). — ISBN
978-5-9916-9385-1. — Tekcr: anekrponHsiii // DBC FOpaiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/422365.

CrenanoB, H. ®. KBanToBas MexaHMKa M KBaHTOBas XuMus B 2 4. Yacmp 2: yyeOHUK U
NPaKTUKYM Juid akageMmudeckoro OakanaBpuara / H. @. CrenanoB. — 2-e U34., UCOp. U JOM. —
Mocksa: M3narensctBo FOpaiit, 2018. — 283 c. — (bakanasp. Akagemudeckuii kype). — ISBN
978-5-9916-9390-5. — Tekcrt: anekrponnsiii // DBC FOpaiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/422395

Jlyneiiko, T.I'. Benenue B oOmiyto xumuto / T.I'. Jlyneiiko; MunuctepctBo o0pa3oBaHus U
Hayku Poccuiickoit ®enepanun, DeaepanbHoe rocyaapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE
yUpeKIeHUEe  BhICIIET0  npodeccuoHanmbHOrO  oOpazoBanusi  «lOxHBIM  (emepanbHBIA

yHuBepcutet", Xumuueckuilt Qaxynprer. — PoctoB-Ha-Hony: W3parensctBo FOxHOTO
dbenepanibHOrOo  yHHMBepcuTeTa, 2010. — 232 c¢. — Pexum jgocTtyma: MmO TMOMMUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=241121. — ISBN 978-5-9275-0763-4. —

TekcT: 2eKTPOHHBI.

Kpamenunun, B.. Cummerpust B xumuu / B.M. Kpamenunun, E.I'. I'azenayp, JI.B. Ky3pmuna. —
KemepoBo: KemepoBckuii rocynapctBeHHblll yHuBepeuteT, 2013. — 80 ¢. — Pexxum noctyna: no
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noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=232679. — ISBN 978-5-8353-
1321-1. — TekcT: AICKTPOHHBIMN.

KpaH_IeHI/IHI/IH, B.M. KBaHToBasgs XMMHS M KBaHTOBas MEXaHHKa B IIPUMCHCHHUHN K 3aJadaM /

B.M. Kpamwennnnn,  E.I'. I'azenayp,  JI.B. Kyssmumna. —  Kemeposo:  KemepoBckuii
rocynapcTBeHHbli yHupepcuter, 2012. — 56 c. — Pexum pgoctyma: 1o NOAMUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=232678. — ISBN 978-5-8353-1298-6. -

TeKCT: ANeKTPOHHBIH.

Maiiep U., 30panubie Ti1aBel KBaHTOBOM Xxumuu / M. Maiiep - M.: Jlaboparopus 3nanuii, 2017. -
387 c. - ISBN 978-5-00101-501-7 - Texkct: asnekrponnsii // DBC "Koncynprant cryneHta':
[caiir]. - URL: http://www.studentlibrary.ru/book/ISBN9785001015017.html

[upenscon B.I'., KBanToBas xumusa. MOJEKysIbl, MOJICKYJIIPHBIE CHUCTEMBI M TBEpJbIE TeJla:
yuebHoe nmocobue amns By30B / Llupenscon B.I'. - 3-e u3z., ucop. (311.). - M.: BUHOM, 2014. - 522
c. - ISBN 978-5-9963-2362-3 - Tekct : anekrponnsiii / ObC "KoHcynbTaHT cTyneHTa" : [caiT]. -
URL: http://www.studentlibrary.ru/book/ISBN9785996323623.html

[upenscon B.I'., KBanToBas xumusa. MOJEKysbl, MOJIEKYJSIPHBIE CUCTEMBI W TBEpAbIE Tela:
yuebHoe nocobue st By3oB / Hupenbcon B.I'. - 3-e uzn., ucnp. (31.). - M. : BUHOM, 2014. - 522
c. - ISBN 978-5-9963-2362-3 - Tekct : anekrponnsiii / ObC "KoncynsTanT cTyaeHra" : [cait]. -
URL: http://www.studentlibrary.ru/book/ISBN9785996323623.html|

buooprannueckas xumusi: yaueOHoe nocodue mist By30B / H. H. Mouynbckas, H. E. MakcumoBa,
B. B. EmenssHoB; mox HayuHoU penakmnmeid B. H. Uapymmua. — 2-e W31, UCHp. U JOM. —
Mocksa: H3znarensctBo [Opaiit, 2019; ExatepunOypr: Wzn-so Ypan. yn-ra. — 108 c. —
(Yuusepcuretsl Poccun). — ISBN 978-5-534-08085-8 (M3nmarensctBo FOpaiit). — ISBN 978-5-
7996-1920-6 (M3n-Bo VYpan. yH-ta). — Tekcer: asnextponssii / OBC HOpaiit [caiit]. —
URL: https://www.biblio-online.ru/bcode/438170.

Kypuan crpykrypnoit xumuu / ox pen. JI.H. Mazanos - HoBocubupck: Uzmparensctso CO PAH,
2012. - T. 52, Ne 6. - 215 c. - ISSN 0136-7463; To »xe [OnekrponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=130606.

0) 10MOTHUTEIbHASI JTUTEPaTypa
Crpombepr, A.I'. ®usnueckast xumust: yued. ans xuM. crnell. By3os/ A.I'. CtpomOGepra.- 3-¢ u3.
UCIIp. u JTO1I. - Mocksa: Briciras IIKOJIa, 2002.- 527c. URL:
http://library.psu.kz/fulltext/buuk/b661.pdf

AxwmetoB, H.C. O6mas u Heopranndeckas xumus. yue6. aisa By3oB / H.C. Axmeros. — 3-e u3f.,
nepepad. u gon. — MockBa: Breicmras mkoa, 1998. - 743c.

Munkun B.U., Cumxun b.f., Munses P.M. Teopuss cTtpoeHHss MOJEKynd (SJIEKTPOHHBIC
obonoukn): Yueb. mocoOue I yH-TOB. - M.: Beicm. mkoma, 1979. - 407 c. URL:
https://alleng.org/d/chem/chem93.htm.

Kpacnos K.C. Monekyinbl 1 xuMudeckasi cBsizb: Yueb. nmocobue. 2-e uza. M.: Beicmi. mk.., 1984. -
275 c. URL: https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.
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TareBckuii, B.M. KBanTtoBas Mexanuka W Teopus cTpoeHHs Moyiekyn / B.M. TareBckmii. —
MockBa: WMzpmarensctBo MI'Y, 1965. — 166 c. — Pexum poctyma: Mo MOANUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=475632. — TekcT: 3NeKTPOHHBII.

Kapanerssann M.X., Jlpakun C.M. Ctpoenue BemecTBa. YueO. mocobue miis By3oB. M3m. 3-e
nepepab. u gon. - M.: Beicm. k., 1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

boporuk E.C., Jlekuuu no maruerusmy / boposuk E. C., Epemenko B. B., Munsuep A. C. - 3-¢
u3., nepepad. u gom. - M.: ®USMATIIUT, 2005. - 512 c. - ISBN 5-9221-0577-9 - Tekcr:
AJICKTPOHHBIN /l ObC "KoHcynbTaHT cTyneHTa': [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN5922105779.html

Cumxkun b.4., Knenkuit M.E., I'myxoBues M.H. 3agaun 1o Teopuu cTpoeHUsT MOJIEKYI. Y4eOHoe
nocobue i CTYJEHTOB XHM. (Dak-TOB YH-TOB, XHMHUKO-TEXHOJI. HH-TOB, AaCHHPAaHTOB U
npernonasateneit / Cepust "YueOHUKN U yueOHbIe mocobus". - PocroB-na-Jlony: "®enunkc", 1997.
URL: http://med-books.by/chimiya/page/20/

Crtpoenue BemectBa. Metoauueckue ykazanus st cryaentoB. / H.W. Jlrotkun. - BnagukaBkas:
Hzn-so COI'Y, 1995.

Kypnan crpykrypraoit xumun / o pea. JI.H. Masanos - HoBocubupck : MU3mparensctBo CO PAH,
2012. - T. 52, Ne 6. - 215 c. - ISSN 0136-7463; To »xe [DnexTpoHHblii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=130606

Bunkos JI.B. ®usnueckue MeTonpl uccienoBaHus B xumuu // CopocoBckuit 00pa3oBaTeIbHBIN
KypHai. 1996. Ne5. C. 35 - 40.

Butkosckas H.M. Merton MonekynspHbIX opOuTaneli: OCHOBHbIE UICH U BaKHBIE CIEICTBUS //
CopocoBckuit o0pa3oBareabHbIN KypHAI. 1996. Ne6. C. 58 - 64.

I'mpuueB I'.B. CrtpykTypa Moiekyn cojedl kucimopozcoaepxammux KuciaoT // CopocoBCKHiA
oOpa3oBaTenbHbIN xypHaIL. 1999. Nell. C.40 - 44.

Hsanua  FO.A.  CynpamonekynspHas XUMuUs: KiarpaTHble coenuHeHus //  CopOCOBCKMI
oOpa3zoBatenbHbIN KypHATL. 1998. Ne2. C. 79 - 88.

Hemyxun A.B. KommberotepHoe MopenupoBanue B xuMuu // COpOCOBCKHM 00pa3oBaTEIbHBIN
xypHai. 1998. Ne6. C. 48 - 52.

CrenanoB H.®. [loTeHuuanbHble TOBEPXHOCTH B XUMHUECKHX peakuusx // CopocoBCKUI
oOpazoBarenbHbI KypHaI. 1996. Nel0. C. 33 - 41.
CrenanoB H.®. CnoxHbII MUp 3JI€MEHTAapHBIX AKTOB XMMHUECKuX peakuuil // CopocoBCKUit
oOpa3zoBarenbHbIi KypHATL. 1996. Nell. C. 30 - 36.

CrenanoB H.®. Xwumuyeckas CBs3b B IMPOCTBHIX JIBYXaTOMHBIX Mouiekynax // CopocoBCKHi
oOpa3zoBarenbHbIi KypHATL. 1998. Nel0. C. 37 - 43.
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B) NporpaMMHoe obecrieyeHue 1 UHTepHeT-pecypchl:
ObecrieueH AOCTYNl K COBPEMEHHBIM MNpPOQEeCcCHOHAIbHBIM 0a3aM JaHHBIX, MH(POPMAIMOHHBIM

CIPaBOYHBIM H ITOMCKOBBIM cucteMam (oubarorexa COI'Y):

AneKkTpoHHasA 6ubnuoTeka auccepraumm n aBropedeparo PI'b (36 PI'b)

TpebyeTtca pernctpaumsi B bndnmoteke COIyY

9ABC «YHuBepcurtetckas 6ubnmoreka ONLINE»

TpebyeTca pernctpauns B 6ubnmoteke COIY

9BC «HayuHas anekTpoHHasi bubnuoreka eLibrary.ru»

CamocTosiTenbHasa permcTpauus Ha cante

OBC «KoHcynbTaHT cTyaeHTa» CTtyaeHYeckas 3NeKTpoOHHaA 6ubnuoTeka no MeauLMHCKOMY U
cdhapmaueBTUYECKOMY OOpPa30BaHUIO, a TAKXKE MO €CTEeCTBEHHbIM U TOYHbIM HayKaM B LIeJIOM
TpebyeTtca pernctpaumsi B budnmoteke COIy

ABC «OpanT» — obpasoBarTefnibHasa cpeaa, BKAKYaKLWas BUPTYanbHbIA YMTanbHbIW 3an
Y4eOHMKOB 1 y4eOHbIX NOCOOUIA OT aBTOPOB U3 BeaylnX By3oB Poccuu no BcemM HanpaBneHUsaM U
cneyumanbHOCTAM

TpebyeTtca pernctpaumsi B budnmoteke COIy

Springer Customer Service Center GmbH (6a3a gaHHbIX, COAepXKalLme SNEKTPOHHbIE N34aHUs
nsparensctea Springer Nature 3a nepuog 2011 — 2017 rr. (NONHOTEKCTOBAA KONMEKLUMs B KONMYECTBE
46 332 KHwr)

Caiit qucTanumonHoro ody4yenuss COI'Y http://dist-edu.nosu.ru/
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DJIeKTPOHHBbIE pecypchl, 00ecneYnBAKOIINE PeaTu3aluI0 00pa30BaTeJbHbIX POrpamMM

®PI'BOY BO «CeBepo-OceTuHcknii rocyiapcrseHHbli yauepcurer uMeHu Kocra JleBanoBuya Xeraryposa»

No HaumenoBanue IMpunan Anpec Caenenus o Ne norosopa Cpok neiicTBus Koua-Bo XapakTtepuct
DJ1eKTPOHHOT0 JIeKH o npaso HA NPaBo TOYeK JI0CTymna/ nKa
N(_) caurTa 3aKJIIOYCHHOI0 10roBopa -
pecypca OCTh oﬁﬂauaTeﬂe ucnouab3osanusa JbBC IMOJIb30BaTEJIEN aocryna

Aorosop 10 135 0/14 12.09.2014 r-11.09.2015 1. 7000

Hog‘fg gg ;g;of’ 1 12.09.2015 r.-11.03.2016 T. 7000

ﬂogf‘z)‘;poggzs(ﬁ'g? 16 12.03.2016.r.-11.09.2016.r. 7000

2101(*)(;355 (J)Vgg ggféof/ 16 12.09.2016 1.-11.03.2017 . 7000

9BC : Jlorosop Ne 069-02/17 12.03.2017r. -11.03.2018r 7000
""YHuBepcuTeTcKas htt \;\/I/WW «(I){(e):lgz- o113.03.2017 ITo IP-ampecy
1] Gubamoretca | CTOPONEIL | bipliocy | Meanan Aorozop T 134 08117 12.09.2017-11.02.03.2018. 7000 OesMMHTHbI

b.ru M

ﬂor‘(’)‘;‘g’s}&(’ﬁ?/ 18 16.04.2018r.- 16.10.2018r. 7000

ﬂor‘(’)‘i"folﬂgolgg éo’ 18 17.10.2018r.-31.12.2018r. 7000

Hor"(‘j;’fi fgozz 12'001%2019 01.01.2019r-- 30.06.2019r. 7000

Jlorosop Ne75-06/19 01.07.2019T.-31.12.2019T.. 7000

OT 08.07.2019
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PeKOMeH)IyeMLIe HHTEPHET-aApeca mo XuMHuu:

1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The

Stanford

Encyclopedia of

http://plato.stanford.edu/entries/chemistry/

Philosophy.

Edited by Edward N. Zalta.

2. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm

Ba3nl 1aHHbBIX:

1. Scopus https://www.scopus.com/
2. Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/

IlepeyeHb JUIEH3HOHHOTO W CBOOOHO PACTPOCTPAHSIEMOr0 MPOrPAMMHOI0 00eceYeHusl,
HeOOXO0MMOr0 /IJIsl 0CBOEHHSI THCIUIIIHHbI:

naket Microsoft Office (Microsoft Office Word, Microsoft Office PowerPoint), Adobe Reader,
WinDjView, mporpamMHoe oOecriedeHue sl peAaKTHPOBaHUS Xumuueckux ¢Gopmyn IsisDraw (cw.
CNUCOK HUdice).

Peectp nporpammuoro obecnieuerns COI'Y 2019

Ne n/n HaumeHnoBaHnue Ne norosopa(iiuneH3ust)
1. | Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) or 04.2016r
2. | Windows 10 Pro for Workstations Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
3. | Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
4. | Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
5. | Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
6. | Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
7. | Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
8. | Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
9. | Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
10. | Office Standard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
11. | Office Standard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.20161
12. | Cucrema tectupoBanus Sunrav WEB Class | Ne468 ot 03.12.2013 UII Cynratynus P.T.(6eccpouHo)
IIporpamMMHoOe obecrieueHne Ne CJI/108 ot 29.08.2017 (Makcumym-codt) OeccpoyHo
13. | 1C:IIpeanpusitue. Byxrantepckuit Yuer.
Tunoas koHurypaius 8 cereBast BEpCusi
14 Cucrema xoMmnbtoTepHOit Bepctkrn MikTex JIunensust FSF/Debian (CBo6oaHOE mporpaMMHOe
' oOecnieyeHue) 6eccpoyHO
15 AHTHUBUpYCHOE TIporpammHoOe obecrieuenne | Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
" | Kasperksy Total Security 14.03.2019r
16 Cucrema yrnpaBieHUs 0a3aMu TaHHBIX CBo0Oo1HOE TIpOrpaMMHOE oOecrieueHrne(0eccpoyHoO)
" | MySQL FireBird
17 WuterpupoBannas cpena paspadborku Eclipse | CBoboaHoe mporpammuoe obecredenne(0eccpouHo)
IIporpamMmmHoe obecniedeHue st CBobosiHOE TiporpammHoe obecrneueHne(6eccpoyHo)
18. | peaakTupoBaHus XUMUIECKHX (hopmyit ISis
Draw
19 Cucrema 1MoucKa TeKCTOBBIX 3auMCTBOBaHUN | Ne795 ot 26.12.2018 (netictButenen mo 30.12.2019r) ¢
" | «ArTHmUIarnar.BY3» 3A0 «Antu-Ilnarnar»
20. | IIporpammHuoe obecrnieuenue 1C: NeKTI /108 ot 29.08.2017 ¢ OO0
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IIpennpusitre 8.3 YpasieHue TOProBiei

«Makcumym»(6eccpodHo)

IIporpammuoe obecnieuenne 1C:3apmiata u

NeCJ1/93 22.08.2017r. «MAKCUMYM-

21. | kaapsl roc.yupeKacHus8
CODTy» GeccpovHO
22. | Ilporpammuoe obecnieuenue 1C:010KeT. NeCL1/76 01.03.2017t. «makcuMyM-copT» 6ecCpodHO
23 Oducnas cucrema Libre Office Jnnensuss GNU/GPL cBo6oaHOE IIpOrpaMMHOe
' obecnieyeHue (6eccpouHo)
ABTOMaTH3UPOBaHHAs CHCTEMA CBHIETENBCTBO O TOCYAAPCTBEHHOM perucTpannu
24. | «Yupasnenue —/Iexanat BPCy nporpammsl it O9BM Ne2015611830 ot
06.02.2015(6eccpouno)
[Tporpamma nyis 9BM «bank BompocoB mist | Paspabotka COI'Y CBuaeTensCTBO 0 TOCYAapCTBEHHOM
o5 KOHTPOJIS 3HAHUID) peructpauuu nporpammsl a1 O9BM Ne2015611829 ot
06.02.2015(6eccpouno)
Koncynprant+ Ne430-2017/614 o111.01.2017
26 000 "dact-UHbopm"
27 rapast 01.2019-12.2019
28 TUTaHBI Ne5581, o1 09.01.2019r. (09.01.2019r. mno 08.01.2020r.)
000 JIMMUC
29 VSDESK Ne 108205/01 ot 05.02.2018r. UIT N, A.Cepreesuu
30 «["amakTrka» Ne31907480031 ot 25.02.2018r.(6eccpodno)
31 BricsCAD Bricys NV, 29.11.2018r 50 29.11.2019r
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10. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOLYJIs1)

B 06p330BaTeJ'IBHOM IIPOLECCE UCII0Ib3YETCA:
> .HGKI_[I/IOHHaﬂ AyauTopusa Hu na60paTopI/I;1 (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IX MCTOZIOB aHaJIKM3a OPraHUYCCKUX COGHHHeHHﬁ, AJ  IpOBCACHUA

JICKIIMOHHBIX, MPAKTHUECKUX 3aHSTHH, TPYNIOBBIX M WHAWBUAYATBHBIX KOHCYJIbTAlMH, TEKYIIETO KOHTPOJIS U IMPOMEXKYTOUYHOH aTTeCTallHy,
OCHAIIICHHAasl CTaHIapTHBIM HaOOpOM yueOHOW mMeOenu, yueOHON JOCKOW, KOMIIEKCOM MYJIbTUMEIUIHOIO MPE3eHTAllMOHHOIO 000pYyJ0BaHMs,
COBPEMEHHBIM Hay4YHO-UCCIIEI0BATENbCKUM PUOOPHBIM 000PYAOBaHUEM;

> KOMITBIOTEPHBIM KJIACC C BO3MOXKHOCTBIO TMOAKIIOUeHUs K cetu «MHTepHeT» W oOecrieueHWeM JOCTyna B 3JIEKTPOHHYIO
nH()OPMAMOHHO-00pa30BaTEIBLHYIO CPEY YHHBEPCUTETA,

CaeieHHs1 0 HAJIUYUM 000PYI0BAHHBIX YUEOHBIX KAOMHETOB, B TOM YHCJIe NPUCIIOCO0JIEHHBIM /15l HCIIO0JIb30BAHUS
HHBAJIUIAMU U JIUIAMH C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS

Kon HaumenoBanue HanmenoBanue 1y CHUIIMHBI HaunmenoBanue OcHalIeHHOCTh CeHHATBHBIX OMeIeHHil 1 Ipucnocod1eHHOCTH MOMeLeHuii 115
CIeuraJbHOCTH, (Moay.isl), MPAKTHK B COOTBETCTBHM cnenHaJbHbIX MOMelIeHMii 1715 CaMOCTOsITeJIbHOI padoThI HCNO0JIL30BAHUS HHBAJIUAAMU U
HamnpaBJICHUHA Cc y‘leﬁﬂblM IJIAHOM l'lOMel[leHl/lﬁ u JIMIaMH ¢ OrpaHU4Y€HHBIMHU
NOATOTOBKH NOMeleHu | 1JIs BO3MO’KHOCTSIMH 310POBbS

CaMOCTOSITeJIbHOM
padoThI

04.03.01 Xwumus Oprannyeckast XuMus, JlexunonHas VYuebnbix MecT — 40 Pabounx mect — 1 YacTuuHO MpUCIOcOo0IEHO

dusznyeckas XuMus, ayJIATOPHUS O6opynoBanue: - UHTepakTHBHOE
BricokoMonexkynsipHbie MyIbTUMEANIHOE o0opynoBanue ([locka
COETMHEHMS, XUMUYECKas FOX IB82, ITpoekTop Aser U5200
skosorus, CucteMHoe naKomnetoreps! B komruiekte (MoHUTOD
MotepoBanue, CTpocHHe (BENQ G2255A<Black>)//Cuctemubrii
BEILIECTBA, Omok — 1 mT.

Kpucrannoxumus, OCHOBBI
KBaHTOBOM XMMHUH,
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TeopeTnyeckrue OCHOBBI
KBaHTOBOI XMMHUH,
KOJIJIOI/IZ[HaSI XHUMMHUs, OCHOBBI
HAyYHBIX HCCIIEAOBaHUN,
Beenenue B mpodeccuto,
BBenenue B cieninaabHOCTh

OO01as dKoI0THS,
Opranuueckast XumMus,
N306panHbIe TI1aBbI
OpraHUYECKOi XUMUH,
XUMUSL OKPYKAOIEH Cpepl,
XUMHUYECKHE MPOLIECCHI B
pupojie

Crpannna 29 u3 31

CBe}leHI/Ifl 0 HAJIMYHMH 00bEKTOB ISl IPOBEIEeHNsI NPAKTHYECKHX 3aHSTHI, B TOM YHCJIe HpHCHOCOﬁJIEHHLIM AJIA UCIT0JIB30BaHUSA

HaumeHoBaHme
CenHaJIbLHOCTH,
HaNpaBJIeHUS
MOATrOTOBKH

HHBAJIMAAMH U JIMIIAMH ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSAMH 310POBbA

HaumeHoBanue
crenuaJabHbIX
noMenleHuii u
noMelIeHu 15
CaMOCTOSITEILHOMH
padoThI

HanmeHnoBanue THCHUTIIHHBI
(Moays), NPaKTHK B
COOTBETCTBHH C YUeOHBIM
MJIaHOM

OCHAIIEHHOCTD CHEeNHAJIbHBIX MOMeIleHUil 1
TIOMeIleHUH VI CaMOCTOSITeIbHOI padoThI

IIpucnoco01eHHOCTH MOMeLeHHH 111
HCIOIb30BAHNS] HHBATHIAMH U JTHIIAMH C
OrpaHHYeHHBIMHU BO3MOKHOCTSIMH
310POBbSI

29



CUCTEMA MEHE/[DKMEHTA KAYECTBA
VYmpaBneHne JOKYMEHTHPOBaHHOM HHpopMarmei 7.5.3

MuHucTepcTBo Kowurekcr opraunsarmu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/II_Ia 30 u3 31
®I'BOY BO «COI'Y» Burapmener mporecca 7.5.3: Otnen 1okyMeHTo000poTa

BI/IZ[ JOKYMEHTa: TTonoxenwne mo JACATCIIBHOCTHU

Honosxenue o paspadorke u peanusamuu OITOIT COT'Y

04.03.01 Xwumus du3nyecKkue METOAbI JlaGopatopus Yuebusix MecT — 20 Pabounx mect — 10 YacTU4HO MPHUCTIOCOOICHO
HCCIICIOBAHMS, (busuko- O6opynoBanue: - MynbTUMEAUHHBINA
CrpoeHue BeniecTsa, XUMHYECKUX IIPOEKTOP € IKpaHOM (MynbTUMETUIHHBIN
OCHOBBI KBAaHTOBOM METO/IOB aHAJIN3a npoektop OPTOMA projector DX32, ¢
XHMUH, OpTraHUYeCcKuX MOTOJIOUYHBIM KpETIJICHHEM U Ha0. Kabemneil
Kpucramnoxumusi, COCTUHEHUN — 1 mT. KomneroTep 1/KoMII. Kiiacca
DNEKTPOXUMHUS Pentium 4-506 Foxconn 915 GL7MH-S
OpraHUYEeCKUX 512 Mb O3VY+/knaBuar — 1 mir.
COeMHEHUH, Kommerotep Pentium 4-506 Foxconn 915
[IpennuruioMmuas GL7MH-S 512 Mb O3V — 1 mwr.
MPAKTUKA Kommbrorep B komruiekte (MonuTOp
(AOC E2250Swnk <Black>)//Cuctemn —
44.03.05 [Ilemaroruuyeckoe  CTpoeHHE MOJIEKYIN U 3 .
obOpazoBanue (¢ OCHOBBI KBAHTOBOM
JBYMSI XUMHHA [Motentmometp II1-63M -1t
npodunsiMu [Tonspumetp kpyrosoit CM-3 -1t
MMOATOTOBKH ITorenimmocrtar SP-50 -1t
Xumus, Crextpodoromerp I13 5400 YO -1mrr
buonorwust) Tepmoctar Huber CC-K6 — 1t

Xpomaro-macc-crekTpoMeTp Termo
Scientific TRACE 1300 1SQ (Thermo
Fisher Scientif — 1
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CUCTEMA MEHE/DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3

MuHucTepcTBo Kownrekcr opraunsarmu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/II_Ia 3lu3 3l
®I'BOY BO «COI'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/IZ[ JOKyMEHTaA: TTonoxenwne mo JACATCIIBHOCTHU

Honosxenue o paspadorke u peanusanuu OIOIT COT'Y

11. JIuct 00OHOBJIEHHUS/AKTYAIU3ALNH

[Tporpamma oGHOBIICHA.

[TporpaMmma paccMOTpeHa U YTBEpKIeHA HA 3aceaHuu Kadeapbl OPraHUYEeCKON XMMUU
HauMeHoB8aHue Kaghedpvl

oT «28» utonst 2019 r., mpotokoa Ne 11.

[TporpamMmma ogo0peHa Ha 3aceJaHuu coBeTa (haKyIbTeTa XHMMHH, OMOJIOTHHA M OMOTEXHOJIOTHH OT
«01» urons 2019 r., mporoxom Ne 12.
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