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1. HammeHOBaHMe JUCHUIIINHBI
CrpoeHue BemiecTBa

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucrumiimHa BXOJIUT B BApUaTUBHYIO YacTh biioka « b.1 » oO0pa3oBaTenbHON MpOrpaMMBbI IO HaITPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 04.03.01 Xumus

HarpaBJeHHOCTh [Iporpamma mmpoxroro mpoduis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHust AucuiuinHbl CTpoeHHne BelecTBa y 00y4aroerocs JT0JKHbBI ObITh
c(hOPMHUPOBAHEI CIIEAYIONINE KOMITETCHIINH:

04.03.01 Xumus (HampaBJIeHHOCTS : [Iporpamma mupokoro mpoguis)

ITK.1 CnocoGeH BHIOMPATH U UCIIONB30BaTh TEXHUYECKHE CPEICTBA M METOIbI UCTIBITAHUMN IS pEIICHUS
HAy4YHO-HCCIIEeI0BATENIbCKHUX 3a/1a4 B MPO(ecCHOHaNbHOM 00J1aCTH, TOCTABJIEHHBIX CIEIMATUCTOM OoJiee
BBICOKOH KBTHU(PUKAIINH

HNuaaukaropsl

ITK.1.1 [IpoBoauT paboTHI 110 MOUCKY, 00pabOTKE 1 aHAJIN3Y HAYYHO-TEXHUYECKON HH(popmanuu B
poeCCUOHAIBHON 00J1aCTH, TUTAHUPYET OTIEIbHBIC CTaINU UCCIEAOBAHUS P Han4Yuu odmiero miana HUP



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 04.03.01 Xumus (HanpasieHHOCTH: [Iporpamma mupokoro npoguis)
¢opma o0yuenus O4Has
NeNe TpumecTpoB, 5
BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHBI (3.€.) 3
O0beM TMCUMILVINHBI (AK.4aC.) 108
KonTakTHas padora ¢ 42
npenojasaresem (ak.4ac.),
B TOM 4MHcJIe:
IIpoBenenue JJeKIUOHHBIX 28
3aHATHH
IIpoBenenne NpakTHYECKHUX 14
3aHATHI, CEMMHAPOB
CamocTrosiTesbHasi padoTa 66
(ak.4ac.)
@opMbI TEKYIIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HtoroBoe koHTposbHOE Meponpustue (1)
[TuceMeHHOE KOHTpOJIbHOE MeponpusTue (2)
®opMbI POMEKYTOUHOI 3auer (5 TpumecTp)
aTTecTaluu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Crpoenue BemectBa.llepBblii cemecTp

Beenenue
KBaHTOBBIE CBOIICTBa MUKPOOOBEKTOB, CYIEPIO3UIIMOHHBIE COCTOSIHUA. 3a7a4a JBYX YaCTHUL[ C KYJIOHOBCKUM
B3aMMOJICHCTBHEM B KBAaHTOBOM MEXaHUKe, Cepuueckre u napadoianueckue koopauHatel. CBoicTBa
BOJIOPOJIOTIOTIOOHBIX aTOMOB: YPOBHH YHEPTUH, KJIacCH(PHKaUs U (OPMBI aTOMHBIX OpOHUTAIEH, pa3Mephl
aTOMOB.

MeToabl TeOPUH BO3MYILIEHH i
[TpumMeHeHHe Teopur BO3MYULICHUH JUIsl OMMCAHUs CBOMCTB aToMa renus (Y4eT SHepriul MeX3JIeKTPOHHOTO
OTTAJIKUBAHUS) U JJIs1 UCCIIEIOBAHUS MOJISIPU3ALMU aTOMOB BO BHEIIHEM 3JIEKTpUdeckoM mone (3ddexr
[Hrapxka). [IppumeHeHne BapualiMOHHOT0 MPUHIMIIA JJIs pacyeTa SHEPTUU MOHU3ALMU U MTOJIHOM 3JIEKTPOHHOMN
BOJIHOBOHM (DYHKILIUU aTOMa IeJIHsL.
MeTto caMOCOrIacOBaHHOTO MOt XapTpH: raMWIBTOHMAH MHOTO2JIEKTPOHHOTIO aToMa, ypaBHEHHUs XapTpH,
npUOJIMKEHUE TICHTPATILHOTO TOJIS.

Cnun. [lepnonnyeckuii 3aKoH.
Cnun snektpona: onsiT llTepna u [Nepnaxa, ciuH-opOUTAIb, TOXKAECTBEHHOCTh YaCTUII, AHTUCUMMETPUYHOCTh
(dhepMuoHHOM BOJIHOBOM (hyHKIMH, puHIKII 3anpeTa [laynu nis snextponos. Onpenenurenu Ciartepa,
oOMeHHOe B3auMoeicTBre. YpaBHeHUss XapTpu-Doka, Teopema Kynmanca.
CBoiicTBa MHOTO3JIEKTPOHHBIX aTOMOB: MOPSAOK CJIEI0BAHUS SJHEPIeTUUECKUX YpOBHEH (mpaBuiio nt+l),
3aII0JTHEHUE IEKTPOHHBIX 000JI0UeK, paBmiia XyH a. [leproJuaHOCTh CBOWCTB aTOMOB, TIEPUOIUYECKAs
CHUCTEMa 3JIEMEHTOB. TepMbl MHOTO3JIEKTPOHHBIX aTOMOB. BaJIeCHTHOCTB 1 CIIHH.

ITocTpoeHne aTOMHBIX M MOJIEKYJISIPHBIX opOuTasIei
Teopus rubpuanszanun aToMHbIX opOuTaneil: nonsrue I'AO, yribl Mexay Sp-ruOpUIHBIMU OpOUTANISMH,
nopsok nocrpoenus I'AO, npumepsl.
[Ipumenenue BapuaniioHHOro MetoAa Purtna i pacuera MoeKkyspHbIX opouTaneil. CoiicTBa nona H2+,
ypoBHH 3Hepruu, pacueT MO, cBsi3piBaromIre u paspeixisitomnme MO.
HaxosxieHne MoJIeKyIsIpHBIX opOHTaiel Kak JTUHEHHON KoMOMHaIuy aToMHbIX opourtaneir (MO JIKAO).
Anunabatuueckoe npubnmkenue (bopu-OnnenreiiMep) ams Mosiekyil. YpaBHenus Pyraana. Monekyna H2 B
MO JIKAO. MeTtoz BaJeHTHBIX CBsi3eil. MeToa KoH(pUrypalimioHHOTO B3auMoeiicTus. Kiraccudukarms
MOJIEKYJISIPHBIX OpOUTasIell TOMOSIEPHBIX JIBYXaTOMHBIX MOJIEKYJ. MoJIeKyIsipHbIE OpOUTAI T€TEPOsIEPHBIX
JBYXaTOMHBIX MOJIEKYJI, AUIOIbHBIE MOMEHTHI MOJIEKYJI.

IMoayamMnupuyeckue MeTOabI
[Tonmyammupudeckue Meto bl pacuera moiekysn (NDO, NDDO, CNDO, INDO, MINDO). YpaBaenus
[Tapuzeppa-Ilappa-IToria. Meton MonekyIsipHbIX opouTaneit XroKKesl, MpUMephl pacyeTa, IUKINIYEeCKUe
YTJIEBOJIOPO/IbI, ATBTEPHAHTHBIC U HEATHTECPHAHTHBIC YTIIEBOJOPO/IBI.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. JJannay JI. JI.Teopernueckas ¢pusnka.ydeOHOE TOCOOUE IS CTYACHTOB (PU3NYECKHUX CIEIUATbHOCTEH
yuuBepcuteToB : B 10 1. T. 3. KBanToBas mexanuka (HepensruBuctckas teopus)/JI. 1. Jlangay, E. M. JIndumi
; pen. JI. I1. [luraeBckuii.-5-e usm., crep..-MockBa: PUIMATIINT,2004, ISBN 5-9221-0530-2.-800

2. lupenscon B. I'. KBanToBas xumusi. MoJieKyJibl, MOJIEKYJISIpHBIE CUCTEMBI M TBEp/IbIE Tea: yueOHoe
noco6ue st By30B / B. I'. Hupenscon. — M.: BUHOM. Jlabopatopus 3uanuii, 2010. — 496 c. : uB. mi. —
(Yuebnuk nns Beiciieil mkonbl). — [ISBN 978-5-9963-0080-8. — TekcT : a1eKTpOHHBIH // DIeKTPOHHO-
oubmmoTeunas cucrema bubnmmoTex : [caiir]. https://bibliotech.psu.ru/Reader/Book/8633

JlonmosiHUTEIBHAS

1. Kykymkun A. K. 3agaun mo kBaHTOBON XUMUM U cTpoeHuto Mojiekyl/A. K. KykymkuH.-
Mocksa:U3naTenscTBo MockoBckoro ynusepcureta,1987.-1543.-bubauorp.: c. 156

2. XuMuyeckas cBsizb. MeTo/1 BaJIGHTHBIX CBsI3e : MeToauueckue ykazanus / cocrasurenu C. B. bopucesuu [u
np.], moxn penakuuei A. M. Kysuenos, JI. I'. llleBuyk. — Kazanb : Kazanckuit HarfmoHanbHbIN
HCCIIe0BATENIbCKUN TEXHOJIOTHYeCKUii yHuBepceuret, 2016. — 24 ¢. — ISBN 2227-8397. — Tekcr :
AJIEKTPOHHBIH // DnekTpoHHO-O0nbmuoreunas cucrema [IPR BOOKS : [caiir].
http://www.iprbookshop.ru/63540.html



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://library.psu.ru/node/738 Pecypcet Hayunoit 6ubnumorexu [I'HUY
10. Ilepeyenb uHPOPMAITUOHHBIX TEXHOJIOT U, NCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

O6pazoBarenbHbIii poriece 1o auctuminie CTpoeHUe BellecTBa MPEnoiaraeT UCIoIb30BaHue
CJICAYIOIIET0 MPOTPaMMHOTr0 obecrieueHust U MHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:
- IOCTYII B pexxuMe on-line B DnekTpoHHyto 6ubnuoreunyto cucremy (3bC)
- IOCTYTI B 3JIEKTPOHHYIO HH(OPMALTMOHHO-00pa30BaTeIbHOM Cpely YHUBEPCUTETA.
- lnTepHeT-CepBUCHI U 3JIEKTPOHHBIE PECYPCHI (TOMCKOBBIE CHCTEMBI, 3JIEKTPOHHAS 1104YTa U T.]1.)

[Tepeyenr HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOHO PAaCIpOCTPAHSIEMOTO TPOTrPAMMHOTO
o0ecrieyeHus:

- MPUJIO’KEHHE, TTO3BOJIsAIONIee MpocMaTpuBaTh PDF-daitnbt

- oucHsli naket npunoxxeHuit «LibreOffice».

JIONIOJTHUTENBHBIN MEPEeYeHb UCTIONb3YEMBIX HH(OPMAIIMOHHBIX TEXHOJIOTHHA U IPOTrPaMMHOT0 00ECTIeYeHHUS
OINPENENAETCS IPENOJaBATEIIMUA JUCLIUTIIINHEL.

[Tpu ocBOeHMM MaTepHalia U BHIMOJHEHHS 3aITaHHH 10 JUCIUTUIMHE PEKOMEHIYETCS HCTIOJIh30BaHNE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIMOHHON paOOTHI M TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
MCIOJIb30BAThCA:

cucteMa BuIeoKoH(pepeHIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TCKCTOBBIX MAaTCPUAJIOB U Hp€3€HTaHHﬁ, ayJIuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJJaHus JJ11 COBMECTHOM paboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMO 1JIs1 OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPoOLEeCcca M0 AUCHHUILIHMHE

J11s1 TeKITMOHHBIX 3aHATHH TPeOyeTCs ayAuTOpHs, OCHAIIICHHAS MPE3CHTAIIMOHHON TEXHUKOHN (TIPOEKTOP, IKPaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00ecIieueHneM, MEJIOBOU (M) MITH MapKepHOU
JIOCKOM.

Jli1st mpoBeieHUs IPAKTUYECKUX 3aHATHH - ayJUTOpHs, OCHAIIICHHAS MPE3EHTAIMOHHON TEXHUKON (TIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IPOTPaMMHBIM 00€CIIEYeHUEM, MEJIOBOM (1) HITH MapKEPHOM
JOCKOM.

JUig rpynnoBbIX (MHAMBUAYAJIBHBIX) KOHCYJIbTALMN - Ay AUTOPHSL, OCHAILIEHHAs IPE3EHTAllMOHHON TEXHUKON
(mpoeKkTop, 3KpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOTrPaMMHBIM 00€CIIeYeHUEM, MEJIOBOH (1) niu
MapKEpHOH JOCKOM.

J11s mpoBeIeHUs TEKYIIEro KOHTPOJIIS - ayAUTOPHsI, OCHAILIEHHAs MEJIOBOM (M) UM MapKEepHOM JTOCKOM.

CamocTosiTenbHast paboTa CTyACHTOB: ayIMTOPUSl, OCHAIICHHAs KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO
noJiKitoueHus K cetu «MHTepHeT», ¢ 00ecreueHHbIM JOCTYIIOM B AJIEKTPOHHYIO HH()OPMALIMOHHO-



o0Opa3oBaTeNbHYI0 Cpeay YHUBepcuTeTa, moMmemenus Hayunoit onbnmuorexku [ITHUY.

[Tomemenus Hayunoi 6uomuorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, ayn. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T1100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranbpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaibHbIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHON IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYTIOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B IOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

Oducnpiii maket Libreoffice.

CnpaBouno-npaBoBas cucrema «Koncynprantlmrocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
CtpoeHue BemecTBa

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IK.1

Cnoco0eH BbIONPATH M MCNIOJIb30BATh TEXHUYECKHE CPEACTBA U METOAbI HCIIBITAHUI IS
pPeLIeHHs] HAYYHO-HCC/IeI0BATE/IBLCKUX 32/1a4 B IPO¢eCCHOHAIBLHOM 00/1aCTH, IIOCTABJIEHHBIX
CHEeNUATHCTOM 00Jiee BHICOKOI KBAIH(PUKANMHT

Komnerenuus IInanupyemsble pe3yJibTaThl Kpurtepuu oneHnBanus pe3yJbTaToB
(MHaUKaTOP) o0y4eHus o0y4eHus
K.1.1 3HaTh 6a30BBIC MTOJIOKEHUS HeynoBierBopures

[TpoBoauT paboTHI 1O
MIOUCKY, 00paboTKe U
aHaIM3y Hay4YyHO-
TEXHUYECKON
uHpopmaruu B
npogeCCHOHAIBHON
00J1acTy, TUTAaHUPYET
OTJICIbHBIC CTAIUN
UCCJICIOBAHMS TIPU
HaJU4HUH OOIIEero TuiaHa
HUP

KBAaHTOBOM MEXaHHUKH, a TAKXKE
BBITCKAIOIINE U3 HUX CBOMCTBA
MUKPOCKOITUYECKUX
COCTAaBJIIIONIUH BelECTBA. Y METH
BBIYUCIIATH YHEPTETUUECKUE
YPOBHH 3JIEKTPOHOB. Bragers
OCHOBHBIMM METOJAMU pacyera
3JICKTPOHHBIX 000JIOUYEK, TEOPUH
BO3MYILECHUN.

He 3Haet: 6a30BBIC ITOI0KESHHS KBAHTOBOM
MEXAaHUKH, a TAK)KE BBITEKAIOIIHNE U3 HUX
CBOKCTBAa MUKPOCKOIMYECKUX COCTABIISIOLINAN
BCIICCTBA.
He ymeerT: BBIUMCIIATD SHEPTETUUECKUE YPOBHU
3JIEKTPOHOB.
He BnageeT: o0CHOBHBIMH METOAAMU TEOPUHU
BO3MYIICHUN.

YnoBj1eTBOPUTEIbH
OO01ue, HO HE CTPYKTYPHPOBAHHBIC 3HAHUS
0a30BEIX ITOJ0KEHUI KBAHTOBOM MEXAaHMKH, a
TaK)Xe BBITEKAIONNX M3 HUX CBOMCTBA
MHKPOCKOIMMYECKHUX COCTABIISIONINNA BEIIECTBA.
JleMOHCTpHUpYET YacTUIHO CPOPMUPOBAHHOE
YMEHHUE BBIYUCIISATh SJHEPreTUUECKHUE YPOBHU
anekTpoHoB. Meet nipeacTaBieHue oo
OCHOBHBIX METOJ1aX TEOPHUHU BO3MYIIIECHUH.

Xopouo
CdopMupoBaHHbIE, HO COJIEPKAIINE OTACTHHBIC
poOenbl 3HAHUSL 0A30BBIX MOJOKECHUM
KBAaHTOBOM MEXAHHKH, a TAK)KE BHITCKAIOIIUX W3
HUX CBOMCTBAa MUKPOCKOMTUYECKUX
COCTaBJIAIOLIMN BenlecTsa. B nenom ycnemnsle,
HO CO/Iep Kalllie OTJENIbHbBIE MPOOeThl yMEHHUS
BBIYUCIISITh SHEPIrETUUECKUE YPOBHU
3JIEKTPOHOB. B 11e510M ycnemiHo, Ho ¢
OTJENbHBIMU MpoOeIamMu BlaJieeT METOIaMu
TEOPUHU BO3MYIIEHUI

OT1an4yHO
CdopmupoBaHHBIE CUCTEMATUYECKUE 3HAHUS
0a30BbIX ITOJI0KEHUI KBAHTOBOM MEXaHUKH, a
TaK)Xe BBITEKAIONNX M3 HUX CBOMCTBA
MHKPOCKOIMMYECKHUX COCTABIISIONINNA BEIIECTBA.




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OT1iu4HO

CdopmupoBaHHOE YMEHHE BEIYHUCIISTH
JHEPreTUYECKUE YPOBHU IJIEKTPOHOB.
VYcnemnsoe ¥ CUCTEMATUYECKOE IPUMEHEHNE
METOJ0B TEOPUHU BO3MYIIICHUI.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocrtaBku : CYOC

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTeCTANMH © 3a4eT
Crnioco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 0 JUCHUIUIMHE B paMKax
IPOMEKYTOUHOW aTTEeCTAllUU OIIPEIENIETCSl Ha OCHOBE 0ayIoB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEpOTNPHUATHUSAX, IPOBOJUMBIX B TEUEHUE YUEOHOIO MEPHOAA.
MaxkcumajibHOe KOIH4ecTBO 0asnos : 100

KonBepranusi 60a/U10B B 0TMETKH

«oTianyHo» - ot 81 mo 100
«xopomo» - ot 61 1o 80

«Y0BJIETBOPUTEJbHO» - 0T 43 10 60
«HEeYIO0BJIETBOPUTEIbHO)» / «He3a4TeHo» MeHee 43 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

Baeaenne
BxoaHoe TeCTHPOBaHHE

3HaHUE OCHOB KBAHTOBOM MEXaHUKH

MK.1.1

[TpoBoauT paboOTHI MO MOKUCKY,
00paboTKe M aHAIM3y HAYYHO-
TEXHUYECKOI HH(pOpMAIHU B
po¢eCCHOHAIBHON 00J1acTH,
TUTAHUPYET OTICIIbHBIC CTA K
WCCJICTIOBAHMS IPU HATHIHH
obmero mmana HUP

Meroasl Teopun
BO3MYILIEHUN

IIncbMeHHOE KOHTPOJIbHOE
MeponpusaTHe

Meroas!l cTalMOHAPHOU TEOPUU
BO3MYUIECHUI. BapranmoHHbie METOIbI.
Meroa caMOCOIIacOBaHHOI'O ITOJIA.

MK.1.1

[IpoBoauT paboOTHI MO MOUCKY,
00paloTKe 1 aHaJIN3y Hay4YHO-
TEXHUYECKOH nH(popMaIuu B
npodeccuoHaNBHOM 00JacTH,
IUTAHUPYET OTJENIbHBIC CTAHH
UCCIIEI0BaHMS [TPU HATMYUU
obero miana HUP

[TocTpoeHne aTOMHBIX U
MOJIEKYJISIPHBIX opOuTaneit
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

Teopust cCHMIHOBOIO MOMEHTA.
MHOTO02IeKTPOHHBIE ATOMBI.
[Teproanyeckas cuctTemMa JIEeMEHTOB.
['ubpuau3anmss aTOMHBIX OpOUTasICH.
Pacuer sHepruu cssen.

MnK.1.1

[TpoBOIUT PabOTHI MO MOUCKY,
00paboTKe U aHAIM3y HAYYHO-
TEXHUYECKOH HH(pOpMAINU B
po¢eCCHOHAIBHON 00J1aCTH,
IUTAHUPYET OTICIbHBIC CTa NN
WCCJICTIOBAHMS IPU HATHIHH
oOmrero rmiana HUP

[TonysMnupuyeckue MeToabl
HNTorosoe KOHTPOJIbHOE
MeponpusiTue

HOJ’Iy\')MHI/IpI/I‘IeCKI/Ie MCTOJBI pacucTa
OHCPICTUUCCKUX CIICKTPOB U SOHECPTHUU
CBA3HU MOJICKYII

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS




BBenenne

[IpoOmKUTENBHOCTD IPOBEACHUS MEPOIIPUATHS IPOMEKYTOYHON aTTECTallUU: .S yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ais, BEICTABISIEMbIH 32 MEPONPUATHE IPOMEKYTOUHON aTTecTanuu: 0
ITpoxoanoii 6amt: 0

IToxa3zaTesn oneHUBAHUS

Banabl

YMeHue pemars NpocTerIme 3a1a4i KBAaHTOBOU (PU3UKH

3HaHUE OCHOB aTOMHOM MOJCJIN CTPOCHU BEIICCTBA

MeTtoabl TeOpUH BO3MYILEHH

[IpoOmKUTENBHOCTD IPOBEACHUS MEPOIIPUATHS IPOMEKYTOYHON aTTEeCTalluU: .S yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOH padoThI

MaxkcumanbHbIH 0, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
ITpoxonnoii 6amn: 13

IToxa3zaTenn oneHUBaHUA

Bajaasl

CranuroHapHasi TeOpHsi BO3MYIIICHHUH [T HEBBIPOXKIECHHOTO CITydast

MeToapl CaMOCOTIaCOBAHHOTO ITOJIS.

CranmoHapHasi TeOpusi BO3MYIICHHH JIJIs1 BEIPOKACHHOTO CITydast

Meron Xaptpu

Bapuanuonssiii Mmeton Putua

| | O] O\ ©

IlocTpoeHue aTOMHBIX U MOJIEKYJISIPHBIX OpOuTAaJIei

[Ipo0mKUTENTBHOCTE IPOBEACHNS MEPOIIPUATHUS IPOMEKYTOUHON aTTECTAlUu: .S yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
[Tpoxonnoii 6amn: 13

IToxa3zaTenn oneHNBaHUA

Baaasl

Cru anektpona. [Mpuniun [Maynm

BanenTtHocts u ciuH. [IpaBuiia 3amosiHeHus AIEKTPOHHBIX o0oJouek. [leproanueckuii 3aKoH

Won H2+. YpoBuu sueprun, pacuetr MO

Jluneiinas komOMHAIMS aTOMHBIX opOuTaneil. Cesi3pIBaromue U paspeixistomue MO

Knaccudukanus MosieKyIsipHbIX opOUTanei

DN | O]

IHonysaMmnupuveckne MeTOAbI

IIpoO0mKUTENBHOCTE IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTtanuu: 1 yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTABIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 40
ITpoxoanoii 6amr: 17

IToxa3zaTenan oneHNBaHUA

Bajaasl

[Tosryamnupudeckre MeTo bl pacuera MOJIEKYJI

10




Metoa MONIEKYIISIPHBIX OpOuTanei XIoKKes

IIpumepsl pacyeTa HIUKIMYECKUX YITIEBOLOPOIOB

IIpumepsl pacueTa aapbTEPHAHTHBIX U HEAJIbTEPHAHTHBIX YIJIEBOJOPOIOB

Ypasuenus [lapuseppa-Ilappa-Ilomna




