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PABOYAS NPOI'PAMMA JUCHUITVIMHBI

«CTPOEHUE MOJIEKYJ 1 OCHOBBI KBAHTOBOM XUMUWN»

Hamnpasnenne 44.03.05 Ilexarornyeckoe o0pasoBanue
(c nByM#A popUJIIMH MOATOTOBKH)

IMpodunu Xummus, buosorus

KBanuduxarnmus (cTernens) BEITyCKHUKA — OaKkanaBp

Baaguxaska3s 2016



[Iporpamma cocrtaBieHa B cooTBeTcTBHH ¢ DenepanbHbIM TOCYAAPCTBEHHBIM 00Pa30BaTEIbHBIM
craHgapToM 1o HampaieHuio 44.03.05 Ilegarormueckoe oOpaszoBaHue (C ABYMS NPOMHIAMH IMOATOTOBKH)
[Mpodmmm Xumus, bronorus, yTBepKIeHHBIM MTpUKa3oM MHHHCTEpCTBa 00pa3oBaHUSA M Hayku Poccuiickoit
@enepar ot 09.02.2016 Ne 91, yyeOHbIM IIaHOM MOATOTOBKM OakanaBpa mo HampasieHuto 44.03.05
[lenarornyeckoe oOpa3oBanue (¢ aAByMsi mnpodwismMu noarotoku) Ilpobumnu Xumus, buonorus,
yTBepkAeHHBIM YueHbIM coBeToM @I'BOY BO «COI'Y» (nporokoa Ne 8 ot 03.03.2016 r.).

CocraBurens: crapmuii mpernogasarens A.T. [Tnuesa

Pabouas mporpamma o0Cy»KeHa Ha 3aceaHuH Kaeaphl
(mpoTtokos Ne 10 ot «29» utons 2016 r.)

3aB. kadenpoi %/ B.T. AGaes

Ono6pena coBeToM GakynbTeTa XUMHH, OMOJIOTHH U OMOTEXHOJIOTUU
(mpotokoi Ne 14 ot «01» urons 2016 .)
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Ounas gopma oOyueHHs 3aounas popma oOyueHHs

Kypc 4
Cemectp 7
Jlekuuu 18
[IpaxTrdaeckue (ceMUHAPCKUE) 3aHATHS 18
JlaGoparopHsie 3aHATUS -
KoHncynprauuu -
WToro ayauTOpHBIX 3aHSTHI 36
CamocrosTenpHas padoTta 36

(B TOM umcIIe KypcoBas paboTa) -

DopMa KOHTPOJIA

OK3aMeH -
3auer +
OO11iee KOJMYECTBO YaCOB 72 (23.e.)
1. CTpyKTypa u 0011asi TPYA0EMKOCTb TUCHUILIMHBI.

OO6w1as Tpy10eMKOCTh AUCIMIUIMHBI COCTABISET 2 3a4eTHbIE eAUHUIBI (72 daca).
2. Iean ocBoOeHHsI TUCHUIIIMHBI.

Llensto ocBoeHust yueOHOW mucHUIUIMHBL «CTpOEHHE MOJIEKYl W OCHOBBI KBAaHTOBOH XHUMHUMY,
spisttomeiics yacteio OIIOIT o Hanpasnenuto 44.03.05 Tlegaroruueckoe oOpa3zoBanue (C AByMs MPOQHISIMH
moAroToBkr) mpodwnm Xumwus, buomorms um obecmeumBatomei peammsammo GPI'OC 3+ mo maHHOMY
HaTpaBJICHUIO, B COOTBETCTBHH C TPeOOBAaHUAMH MPOPECCUOHANBHBIX CTaHAAPTOB SBISETCS BOOPYKHUTH
CTYyJICHTOB CHUCTEMOH TEOPETHYECKUX 3HAHWU. BBINEMUTH TNaBHBIC TEHICHIMU B PAa3BUTHU KBAaHTOBOW XMMHUH
KaK OCHOBHOTO TEOPETHYECKOTO (yHIAMEHTa COBPEMEHHOM XMMHUYECKOM HAyKH, CII0COOCTBOBATH
npuoOpeTEeHHI0 CTyJeHTaMH 3HAaHMW IO OCHOBHBIM BOMPOCAM CTPOCHUS BEIIECTBA, XMUMHUYECKOH CBSI3H,
MEKMOJICKYJISIPHBIX B3aUMOJCHCTBHM, MOHATHH TEOPUH CTPOCHHUS MOJIEKYJ, TEOMETPUYECKUX XapaKTEPUCTHK
MHOI'0OaTOMHBIX MOJICKYJI.

3aga4n M3y4eHHs TUCIUTUTHHBL:

— (¢opMHpOBaHHE CIIOCOOHOCTH TOHWUMATh CTPOCHHE MOJIEKYJ] W HCIOJIb30BaTh OCHOBHBIC 3aKOHBI
KBaHTOBOW XUMHH B TTPO(HECCHOHATBHON NEATEINbHOCTH;

— pa3BUTHE TBOPYECKOTO MBINUICHHS, 00beAMHECHNE (DYHIaMEHTAIbHBIX 3HAHUH OCHOB KBAaHTOBOW XUMHUU
YU METOJia MOJCIUPOBAHUS MPHU MPOBEJICHUM MPAKTHUECKUX 3aHITUN C MOCHEAYIONIeH 00paboTKoi u
aHAJIU30M Pe3yJIbTaTOB HCCICIOBAHUIM;

- q)OpMI/IpOBaHI/Ie 06]1.[61"0 XUMHUYCCKOI0 MHPOBO33pPCHHUA ©U PA3BUTUC XUMHWYCCKOI'O MBIIJICHUS,
JIOTHYECKOI'o 1 a6CTpaKTHOFO MBbIIUICHUS, TIPUECMOB y‘{€6HOI>'I W M03HABATEIILHOM JACATCIBHOCTHU U T. /.,

— H3YUYCHHC OCHOBHBIX TIOHATHH U IOJIOKECHUH JHUCITUITIMHBI «CTpoeHI/IC MOJICKYJ C OCHOBaAMH KBaHTOBOM
XHUMHMN» B COOTBETCTBHH C O6pa3OBaT6HLHOﬁ nporpaMMoﬁ;

— TII0Ka3aTh KaKMMH CIoco0aMu H HYTeM KaKux HpHGHI/I)KeHHﬁ MOKHO HOHOﬁTH K HHTEpIpETAluU
MOJICKYJIAPHBIX  CIICKTPOB: 3JICKTPOHHBIX, KOHGGaTeJ'ILHBIX, BpalaTCiibHbIX, CIICKTPOB SAACPHOIO
MAarHuTHOI'O p€30HaHCa, DJICKTPOHHOI'O MapaMariHuTHOr0 p€30HaHCa U APpYTrux.

3. Mecrto aucuuminnsl B cTpykrype OIIOIT
Hucrummmaa «CTpoeHre MOJEKYJ W OCHOBBI KBAaHTOBOM XWMHM», B cooTBercTBum ¢ DPI'OC3+ mo

HanpasieHuto noarotoBku 44.03.05 Ilemarornyeckoe oOpazoBanue (¢ AByMsI NPOQHISMH MOATOTOBKH)
npodunu Xumusi, buonorusi, oTHocutcs K JucuuruiiHaM broka 1, BapuaTUBHAs 4acTh, JUCIMIUIMHBL 10
BbIOOpPY, b1.B.JIB.06.01.

K ucxonusiM TpeGoBaHUsIM, HEOOXOAMMBIM JJISl U3YUEHHS AUCLUILIMHBI, OTHOCATCS 3HAHHS, YMEHUS U
HaBBIKH, COPMHUPOBAHHBIE B pe3ylibTare W3ydeHHs TUcHUIUIMH. «OO0mas xumus», «EcrecTBeHHOHAy4YHAs
KapThHa Mupa». JucuuruiiHa siBisieTcss OCHOBOW Jisi M3y4yeHHs: KypcoB «lI30paHHBIE INIaBbl OpraHU4ecKon
xuMun», «OpraanyecKkuii CuHTE3Y», «HeopraHmdeckuii CHHTE3Y.




Jns ocBoeHusl y4eOHOI qucuumInHbl «CTpOCHUE MOJIEKYJI U OCHOBBI KBAHTOBOM XUMHM» Y CTYICHTA
JIOJDKHBI OBITH CHOPMHUPOBAHEI CIIEYIONIHE, PEIBAPUTEIHHBIC, KOMITICTCHIINY:

Oo0umexyabTypHble koMmnerenuuu (OK):

- CIIOCOOHOCThH MCIOJIB30BaTh €CTECTBCHHOHAYYHBIC M MAaTEMATHICCKUAE 3HAHUS JIJISl ODPUCHTUPOBAHUS B
coBpeMeHHOM nHpopmannonHoM npoctpanctse (OK-3);

Oowmenpodeccnonanbuoi komnerenuuu (OIIK):

- TOTOBHOCTh CO3HABaTh COIMANBLHYIO 3HAYMMOCTh CBOCH Oyayieii mpodeccnu, 00J1agath MOTHBAIMEH
K OCYIIECTBIICHHIO TipodeccroHansHO# aesteaproctn (OITK-1);

Ipodeccnonanbubie komnereHuun (ITK):

- TOTOBHOCTBIO PEAIN30BBIBaTh 00pa3oBaTeNbHbIC IPOrPaMMBI [0 YUeOHBIM NPEAMETaM B COOTBETCTBUU
¢ TpeboBanusiMKu 00pa3zoBarenbHbIx ctanaaptos (ITK-1);

- CIIOCOOHOCTH HCIIONB30BAaTh BO3MOXKHOCTH 00pPa30BATENBHOW CPENbI JIS JOCTHXKCHHS JIMYHOCTHBIX,
METaNpeaIMETHBIX U MPEAMETHBIX pe3yabTaToB OO0y4eHHUs U oOecredyeHus: KauecTBa yueOHO-BOCTIUTATEIHHOTO
nporecca cpecTBaMu MpernoiaBaeMbix yueOubix mpeameros (ITK-4);

- TOTOBHOCTBIO K B3aHMOJICHCTBHIO C y4aCTHUKaMK oOpa3oBarenbHoro mporecca (ITK-6);

- TOTOBHOCTL HCIIOJIb30BAaTh CUCTEMATU3SUPOBAHHBIC TCOPCTHUCCKHUC M TPAKTHUYCCKHUEC 3HAHUA JIA
MOCTaHOBKH M PEIICHHUS MCCISI0BATEIbCKUX 3a1au B o0mactu obpazosanus (ITK-11);

- CIOCOOHOCTh PYKOBOAUTH YIEOHO-UCCIICIOBATEIBCKOM e TeNIbHOCThIO oOy4atormxcs (ITK-12).

Jnst ocBoeHust TUCIUTUTHHBI «CTPOCHHUE MOJIEKYIT i OCHOBBI KBAHTOBOW XUMHH» CTYJCHT JIOJIKEH:

3HATh: OCHOBBI 00IIeH XUMUHU; COBPEMEHHBIC TMPEJICTABICHHS O CTPOCHUU BEUIECTBA; OCHOBBI BBICIICH
MaTEMAaTUKU.

YMeTh: MpUMEHSTh 3HAHHUS, TOJYYCHHBIC B Kypce OOIIei 1 HEOPraHNIeCKOW XHMUH.

BJ'Ia[[eTb: PpaCYC€THBIMU U JIOTUYCCKUMHU METOJaMU MAaTCMAaTUKH; COBPCMCHHBIMU IMPEACTABICHUAMU O
CTPOCHHH BEIIECTBA.

4. TpeOoBaHus K pe3y/JbTATAM OCBOEHUS JUCUMIIMHBI (KOMIIETeHIIMU 00y4aloLerocs,
¢GopMupyembie B pe3yabTaTe 0CBOCHUS TUCHMILIUHBI (MO1YJIA)

B pesynbrare M3ydeHHs MMCUMIUIMHBI OOYYAIOUIUICS JOJDKEH 00J1alaTh CICAYIOIIMMU KOMITCTECHITHSIMHU
(pe3ynbTaTaMu OCBOCHHUS 00Pa30BaTEIHHON MPOTPAMMEI):

Ipodeccnonanbubie komnerenunu (IK):
- T'OTOBHOCTbH pPCAJIM30BLIBATH O6paSOBaTeJ]LHBIe mporpaMmsbl 110 y‘Ie6HLIM npeaMeraMm B COOTBETCTBUU C
TpeboBaHusIMU 00pa3oBatenbHbIX cTanaapToB (ITK-1).

B pesynbraTe ocBOeHHs TUCIUILTHHBI «CTPOSHHE MOJIEKYI M OCHOBBI KBAHTOBOW XUMHW» CTYJCHT JIOJDKEH:

Konsr [TnanupyemMbie pe3yabTaThl OOYYEHHs, COOTBETCTBYIOIIHUE (HOPMUDPYEMbIM|
komireTeHMi | kommereHnmsM OITOIT
OIIOIT

3HaTh VYMeTh Bmaners

[K-1 - OCHOBHBIE TOHATHS, - TNPUMEHATh HX IS - HaBBIKAMHU
ONpeAeNeHUs] W 3aKOHBI | pEIICHUs KOHKPETHBIX | CAMOCTOSITETbHON
Kypca KBAaHTOBOM |3a1ad, CTpOUTH|paboTel ¢  y4eOHOH,
MEXaHUKH W KBaHTOBOH [3HEPreTUYECKUE METOAMYECKON U
XUMUH, ocHoBHI | quarpammel MO JIKAO u|HaydHoil nurepatrypoil B
COBPEMEHHOMU TEOPUU |MOJIENH 3IIEKTPOHHOTO | 00J1aCTH KBaHTOBOM
XUMHUYECKOTO  CTPOEHHMS |CTPOEHUS aTOMOB M |MEXaHUKH M KBaHTOBOH
MOJIEKYJI, BHJIBI | MOJIEKYII. XUMHH.
XUMHYECKON CBS3H, OOBSICHAT  PUCYHKH, - OCHOBHBIMU
CTPOEHHE MHOTOATOMHBIX |CXEMBI, THUCTOTPaMMBI, | METOJIaMHU
MOJIEKYJI; rpaduKu ¢ M300paKeHUEM | MaTeMaTHYECKON

- XapaKTepUCTUKY |IHEPreTUUECKUX YpPOBHEH, |00paboTkn nHopManmu;
ypaBHeHus lllpenunrepa u |KBaHTOBBIX [IEPEX0I0B - HaBbIKaMH palOTEI C
METOJIBI €r0 PEIeHUs! IS |3NEeKTPOHOB, AJIEKTPOHHBIX | IPOTPAMMHBIMHU




MOJIEKYIT u
OJTHOAJICKTPOHHBIX
ATOMHBIX OpOMTANICIH;
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MOJIEKYIL.




5. Conepmaﬂne H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTra THCHUIIIMHBI

Tabauua 5.1
CaMocrosTebHas padoTa CTy1eHTOB ®opMBbI KOHTPOJIS Komecrso JlutepaTtypa
Homep HaumenoBaHue TeM (BONpocos), 3ansaTus 0a/1710B
HeJlean H3y4aeMbIX M0 JAHHOW JUCHHUIIHHE Conepwanue Ya- min | max
Ja np chbl
1. OCHOBHBIE TTOJIOXKEHHSI KBAHTOBON XUMHU. CaoiictBa KBAHTOBO-MEXaHHYECKUX Bompocel u 3agaHua K
9 , | oneparopos. _ Haxoxzenne | 4 | cemmmapcKoMy 3aHATHIO. 0 4 (11, 2], [3], [4],
COOCTBEHHBIX 3HAYCHHUI U COOCTBEHHBIX [14]
(yHKIMIA OnepaTopoB.
2. KsanroBas Teopust 00pa3oBaHUSI XUMUYECKHUX CBSI3e Ilonstue o  BONHOBOI  (yHKIMH. Bompockl k KOHTPOJIBHOMN
KBaHTOBbIE COCTOSIHMSI M BOJIHOBBIC pabore. 3agaun " [11, 21, 131, [4]
2 2 byHKIUH. OCHOBHBIE CBOMCTBa 4 YIIpasKHEHUs 0 4 [1é] [i 41 '[15]’
¢yukumii. KBantoseie uncna. DdhexTst ! !
IlIrapka u 3eemana.

3 Annabatuyeckoe — NPHOMIDKEHHME W IIOHATHE O 3ajauM O IBIKCHMH YaCTHIBI IO Bompockl k KOHTPOJIBHON [1, [21, [3]
MOBEPXHOCTSAX  MOTCHIMANbHOH  JHEpTUH  CJIOS. 2 2 OKPYXHOCTH, ~ Gapbepe M TrapMmo- 4 pabore. 3amgaun u 0 4 [’4] [i 4] '
Ypasnenue lIpenunrepa. HIYCCKOM OCHUILIATOPE. YOpaxXHEHHUs ’

4 PacueTHble MeTOIBI KBAHTOBOW XMMHHU: HEAMITUPUIECKHE 3amaun 00 OHOMEPHBIX U TPEXMEPHBIX Bompockl k KOHTPOJIBHOMN [1, 21, [3]

U MOJTYyIMITUPUUESCKUE 2 2 HOTCHIHAJIbHBIX SIIUKAX. 4 pabore. 3amgaun u 0 4 [‘4] [1’ 4] '
YIpaKHEHHS ’

5 CrpoeHre ¥  CBOWCTBA  CONIPSDKCHHBIX — MOJIEKYI ITocTpoeHne aTOMHO-OPOUTAIBHBIX Bompockl k KOHTPOJIBHON [1, [21, [3]
KOOPJIUHAILMOHHBIX coequHeHui: Teopust MO u teopus 2 2 Mozienert Monekyi1. Perenue 3azad. 4 pabore. 3amaun u 0 5 [4] ’[13]’ [ 4’]
MOJIMJIMTaHI0B yOpaxxHEeHHUs ’ ’

6 KBanToBas Teopust XHMHIECKHX PEaKIUit 3ajau  MOCTPOGHUS  MOIEKYT B Bompockl k KOHTPOIBHOM 11, 21, [3]

2 2 TepmuHax MO 4 pabore. 3amgaun u 0 5 [4].[14], [15], [16]
yIpaXKHEHHS

7 I'eomeTpust MoOJEKyII. CuMMeTpusi  MOJIEKYJISIPHBIX IMonsTne 0 JIMO " o Bomnpockl kK KOHTPOJIBHOM
cucTeM. PaBHOBecHBIE reoMeTpuueckue KOH(pHIypanuu AenokanuzoBanHeix  MO.  Ilyrm  u pabore. 3amaun u [51, 6], [7], [9]
MOJIEKYIL. 2 2 JHEpreTHKa XHMM. peakuuit. Merox 4 YIpaKHEHUS 0 5 ) [i5] y 191

MOJ'IeKyJ'IS[pHOﬁ MCXaHUKU IIPpU aHAJIM3C
CTPOCHHMSI MOJICKYJI

8 CrtpoeHre OpraHWYECKHX COCAWHEHUH, >KHUIKOCTEH, Pemenne 3agau. JKuakue KpUCTasIbL Bompockl k KOHTPOIBHOM [11, [51, [6], [7]
Me30(ha3, KpUCTAILIOB. 2 2 Mopenu uAKuX KPUCTAIUIOB. 4 pabore. 3amaun u 0 5 ‘[10]’ [15;] '

yOpaKHEHHUs '

9 DJEeKTpOMarHUTHBIE CBOWCTBA MOJIEKYJI. Pemenue 3aau ¢ ucnonb3osanueM Qus. Bonpocel u 3amaunm K [11, [21, [31, [4],

2 2 METOJI0B UCCIICZIOBAHUS 4 CEeMUHApPCKOMY 3aHSTHIO. 0 4 [5], [14], [17]
HWrtorosas KOHTpoNbHas paboTa AHanu3 pe3yabTaToB pyOeKHOH paboTh 0 10
Tekymas pa6oTa cTyeHTa 0 50
Pe3yabTaThl KOMNBIOTEPHOTO TECTHPOBAHUS 0 50
UTOIO 18 18 36 0 100




6. OOpa3oBaTejbHbIE TEXHOJOTHH
I[J'I}I OCBOCHHUS OUCHUIIJINHBI «CTpOCHI/IC MOJICKYJT U OCHOBBI KBAaHTOBOHM XHUMHUY HCIOJIb3YHOTCA

JIEKIHH, JEKIHU-Oecebl, MPAKTHUECKUE 3aHSTHUSI, TEXHOJIOTHS MEPCHEKTHBHO - ONEpEekKalomero o0y4yeHus,
MOJyJIbHAsl TEXHOJIOTHS, TEXHOJOIUs MPOOIEMHOr0 OOyUeHMs, TEXHOJIOTHSI PELICHUS HCCIENOBATENbCKUX U
MIPOEKTHBIX 3ajau.
B kayecTBe MHTEpaKTHBHBIX METOJOB OOYYEHUS MOTYT OBITh WCIIOJIb30BaHbI: TBOPUECKUE 3aJaHMI,
pa3paboTKa TNPOEKTOB, HCCIENOBATENBCKUH METOH OOY4eHUs,, KpyIJIble CTONbI, IUCIIYyThl, CEMHHApHI).
TpaguuuonHble JeKUMH W NPaKTHYecKHe (CEeMHHAPCKHE) 3aHATHA MOTYT NPOBOAUTHCH C
HCTIOJIb30BaHUEM COBPEMEHHBIX MHTEPAKTHUBHBIX TEXHOJIOTHIL.

Jleknus-auanor — cojepKaHue IOJAETCsl Yepe3 CEpUI0 BONPOCOB, Ha KOTOPBIE CTYAEHT AOJIKEH
OTBEYaTh HEMOCPEICTBEHHO B XO€ JICKLHH.

OnyaifiH-ceMHMHAP — Pa3HOBUAHOCTH BeO-KOH(MDEpPEHITNH, IPOBEICHNE OHIAWH-BCTPEY W TPE3CHTAITNIH
yepe3 MIHTepHET B pexume peanbHOro BpeMeHU. Kakaplil M3 y4acTHHUKOB HaXOAWUTCA y CBOETO KOMIIbIOTEpA
(cpencTBa CBs3M), a CBA3b MEXKAY HUMM IOAJEPXKHUBAaETCS depe3 HTepHET MOCPeACTBOM 3arpykaeMoro
MPUIOKEHHS, YCTAHOBICHHOTO Ha KOMITBIOTEPE KaXKI0ro yuacTHruka (Zoom, Meet, Skype u ap.)

Buneoxondepenuusa — ceanc BuneokoHdepenucsszu (BKC) — 3To TexHONOTrHs HHTEPaKTHBHOTO
B3aMIMOJCHCTBUSA JBYX W 0Oo0Jjee YJYacTHHKOB 0Opa30BaTeNbHOTO Iporecca st oOMeHa wuH(popMmamued B
peaibHOM pEXUME BPEMEHU.

Buneo-nexkuusi — cHATas Ha KaMepy COKpalleHHas JIEKLHs, IOMOJHeHHas (oTorpadusMu u cxemamu,
WITIOCTPHUPYIOIAs TI0JaBaeMbli B JIEKIIUU MaTepHall.

TexHnosorusi JeKTPOHHOIO 00y4eHHs (peamu3yeTcsi MPU TOMOLIM 3JIEKTPOHHOH 00pazoBaTeNbHON
cpenbl COI'Y mpu ucnons3oBanuu pecypcoB IbC, npu npoBeaeHNN aBTOMaTU3UPOBAHHOTO TECTUPOBAHUS U T.
I.).

pumeuanus

— Bce Bumel yueOHOI pabOTBI MOTYT NPOBOAMTHCS OUCTAHIMOHHO HA OCHOBAHUHU JIOKAJbHBIX
HOPMATHBHBIX AKTOB.

— B nensax peanuzanuy MHAMBUAYAIBHOTO MOAXO0a K O0OYYECHHUIO CTYAEHTOB, OCYLICCTBISIOUINX YIeOHbBII
MPOILIECC 10 WHAWBHUIYaTbHONW TPAaeKTOPUM B PaMKaxX WHAWBHUIYaIbHOrO pabouero IulaHa, M3ydeHHe TaHHOU
JUCLUIUTMHBI MOXKET OCYLIECTBIJIATHCS Yepe3 MHIUBHUIyalbHbIE KOHCYJIBTAllMU NPENoAaBaTeNsi OYHO, B 4acChl
KOHCYJIbTAIlM, MO 3JIEKTPOHHOW IMoYTe, a Takke ¢ ucrojib3oBaHuem Webex, ruiarhopmbl AUCTAHIIMOHHOTO
o0yuenust Moodle, nuunblit kabunet cryaenTa Ha caiite COI'Y, npyrux anementoB DMIOC COI'Y.

7. Y4eOHO-MeTOAUYECKOE 00ecTieYeHUue CAMOCTOSTEIbHON padoThI

CamocTosiTenbHass paboTa OOYYarOIIUXCS SBISETCS OJHUM W3 BHJAOB YYEOHBIX 3aHSATHIA.
CamocrosiTenbHast paboTa MPOBOJIUTCS C IIEITBIO:

— CHUCTEMaTu3aluuu " 3aerHHeHI/I5{ HOHy‘IeHHBIX TeOpeTI/I'-IeCKI/IX 3HaHI/II>'I u HpaKTI/IT-IeCKI/IX YMeHI/Iﬁ
00yJaronuxcs CTYJACHTOB;

— yrayOJIeHUs ¥ PaCIIUPEHUS TEOPETHYSCKUX 3HAHUM;

— (popmupoBaHUs YyMEHUH HCIIOIE30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIIPABOYHYIO JOKYMEHTAIHIO U
CHETMATBHYIO JTUTEPATypY;

- (dopmupoBaHHsS  CaMOCTOSTECILHOCTH  MBILIUICHUS,  CIIOCOOHOCTEH K  CaMOpPa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO H CAMOPEAIIN3AIINN;

- pa3BI/ITI/I$[ HUCCIICO0OBATCIIBCKUX YMeHHﬁ.

CaMocTosiTennbHasT paboTa OOYYArOIIUXCS OCYIIECTBISCTCS Ha TMPOTSKCHUM U3y4YeHUs] Bcel
JTUCIMILTNHBL B COOTBETCTBUM C YTBEPKICHHONW B Y4eOHOM IUIaHE TPYJOEMKOCTBIO (IUIsi OYHOU (HOPMBI
00y4deHus 36 4aCOB) U COCTOMUT U3:

- pabOTHI CTYJICHTOB C JEKIIMOHHBIMUA MaTepUalaMH, MOWCKA M aHAIH3a JIUTEPATYPhI U IIEKTPOHHBIX
HCTOYHUKOB WH(POPMAITUH IO 33J]aHHOU TeME;

- BBITTOJTHCHHS 3aJaHUH 7151 camocTosTenpHou pabotel B DOC COI'Y;



- HW3y4YeHHUS] TEOPETHYECKOTO, TPABOBOTO M CTATUCTUYECKOTO Marephajia Uil TOATOTOBKH K
CEMHHAPCKUM 3aHATHIM;

- IOATOTOBKH K 3a4€Ty.

Tewmsl 1 HhOpMBI BHEAYAUTOPHOW CAMOCTOSITENNFHOU paboTHI, €e TPYTOEMKOCTh COJEPIKATCS B pasJiene
5, Tabn. 5.1. Bce MeToinyecke MaTepraibl IPeACTaBICHBI B CHCTEME TUCTaHIIMOHHOTO 00yueHust COI'Y,

MeToanueckue peKoMeHAAIMU 10 HanucaHuio pedepaTon

Pedepar — mnuceMeHHass paboTa MO OMNpEACiCHHOM HaydyHOW Mpobieme, KpaTKoe H3JI0KEeHHUE
coJiepyKaHMUsl HAYYHOTO TPpyJa WA HaydHOU mpobieMbl. OH sSBIsIeTCs IeHCTBEeHHOH (hOPMOI CaMOCTOSATEIEHOTO
WCCIIEIOBaHUS HAYYHBIX TPOOJIeM Ha OCHOBE M3YYEHHUS TEKCTOB, CIICIMATIbHOMN JIUTEPATYypPhl, a TAKKE Ha OCHOBE
JUYHBIX HaOMIOJeHUH, MCCIEIOBaHWN W MPAaKTUYECKOro ombiTa. Pedepar momoraeT BbIpabOTaTh HABBIKH H
IIPUEMBI CAMOCTOSITEIBHOTO HAYYHOT'O [TOUCKA, IPAMOTHOI'0 M JIOTHYECKOT'0 M3JI0KEHUS U30paHHOM ITPpOoOIeMbl U
CHOCOOCTBYET MPUOOIICHHIO CTYACHTOB K HAYYHOU AEATSILHOCTH.

ITocnemoBaTeIbHOCTD PAOOTHI:

1. Br16op Temsbr nccnenoBanus. Tema pedepara BeIOMpaeTcsi CTyIEHTOM Ha OCHOBE €r0 HAYYHOTO
uHTepeca. Takke MOMOIIb B BEIOOPE TEMBI MOJKET OKa3aTh MPENojaBaTeb.

2. [ImanupoBanne wuccnenoBaHus. BkiodyaeT cocTaBieHHE KaJCHAAPHOTO IUIAaHA HAayYHOTO
WCCIIeIOBaHMS U IUIaHa mpeAmnonaraemoro pedepara. KaaeHgapHelil mian uccie0BaHus BKIIOYAET CIIeTyIOIIHIe
AJIEMEHTHI: BBIOOp W (OPMYJIHpOBaHHE MPOOIEMBI, pa3padOTKa IUTaHA WCCIENOBAHUS W TPEIBAPUTEIHHOTO
1aHa pedepata; cOOp U U3yueHHE UCXOAHOTO MaTepuala, MOUCK JINTEPaTyphl; aHaJIN3 COOpPaHHOTO MaTepuana,
TeopeTuveckas pa3pabdoTka TNpoOJeMbl; COOOIICHUE O TNPEABAPUTEIBHBIX pE3yJbTaTaX HCCIICIOBaHUS;
muTepaTypHoe ohopMIIEHIE NCCIIe0BATEIbCKON TPOOIEMBL; 00CyKIeHre padoThl (Ha CEMHHAPE U T. II.).

[Tnan pedepaTa xapakTepu3yeT ero cojepkaHue u cTpykTypy. OH JOJKEH BKIIOYATh B ce0si: BBEICHHE,
rie 00OCHOBBIBAETCSI aKTyaJbHOCTH MPOOJIEMBI, CTaBATCS LEJb M 3afadll HMCCIICAOBAHMS; OCHOBHAs 4acTh, B
KOTOPOI PacKphIBaeTCsl COIEpKaHME MPOOJEMBI; 3aKI0UYEHHE, TAe 0000MIAI0TCS BBIBOABI IO TEME U NAOTCA
MPaKTUIECKUE PEKOMEHIAIHH.

3. Ilonck u wu3yueHwe nuteparypbl. [l BBIABICHUS HEOOXOIMUMOH JHUTEPaTypbl CleoyeT
oOpaTuTbcss B OMONMMOTEKy WM K TmpenoaaBarento. llogoOpaHHyro JmTeparypy cienyeT 3adUKCHpOBATh
cornacao ['OCT no 6ubnuorpaduueckoMy OIMMCAHUIO TIPOU3BEICHUN TTeYaTH.

Jns pa3pabotku pedepara qoctaToyHo u3ydeHHe 4-5 BakHEHIIMX cTaTeil 1Mo M30paHHOU mpolbiieme.
[Ipu u3ydennn nureparypsl HEOOXOAMMO BBIOMPATh MaTepHall, He TOJBKO MOJTBEPKIAIONINNA TO3UIHIO aBTOpa
pedepara, HO U MaTepua AJs MOJIEMHUKH.

4.06paboTka matepuaina. [Ipu 06paboTke MosydeHHOro MaTepHraja aBTOp AOJDKEH: CHCTEMaTH3UPOBATh
€ro Mo paszzeiaM; BBIBHHYTh U 0OOCHOBATH CBOM THIOTE3BI; OMPEAETUTh CBOK MO3UIUIO, TOUKY 3PEHHS II0
paccMaTpuBaeMoil mpobieMe; YTOUHUTh 00BbEM U COJIEpKaHWE MOHITUH, KOTOPIMU MPUXOIUTCS ONIEPUPOBATH
npu pa3paboTKe TeMbl; cHOPMYIUPOBATh ONPEAETICHUS U OCHOBHBIC BHIBOJBI, XapaKTEPU3YIOIIHE PE3yIbTaThI
HCCIIEI0BaHMs; OKOHYATEJIbHO YTOUHUTH CTPYKTYpY pedepara.

5. Odopmienue pedepata. [Ipu odpopmiieHnn pedepara peKOMEHAYETCS IPUIACP)KUBATHCS CIIELYFOIINX
npaBwi: Creayer mucath JHIIb TO, YeM aBTOP XOYET BBIPA3UTh CYIIHOCTh MpOOJeMBbl, ee JIOTUKY; [lucatb
CTPOTO MOCJEN0BATEIbHO, JJOTMYHO, 10Ka3aTeIbHO (M0 cXeMe: Te3uc — 00ocHOBaHUE — BbIBOA); llucats spxo,
00pa3Ho, KHMBO, HE TOJILKO BCKPBIBAs MCTUHY, HO W OTpa)kas CBOIO IMO3WIHWIO, MPOIAraHANupPYs TMOyYeHHbIC
pe3yibTathl; [TMcaTh OCMBICIIEHHO, cOOJIO/Asi TpaBWiia TPAMMATHKH, HE 3JIOYNOTpeOIss HayKooOpa3HbIMH
BBIPOKEHUSIMH.

Pedepar BbIONHSIETCS B COOTBETCTBHU C TPEOOBAHMSMH CTaHJAPTOB, Pa3paOdOTaHHBIX JJIsI JTAHHOTO
BUAa TOKyMeHTOB. PaboTa oymkHa ObITh BBINONHEHA Ha Oenol Oymare cranaaptHoro jucta A4. Tekct gommkeH
OBITh OTIEYaTaH Ha KOMIILIOTEpPE B TEKCTOBOM penaktope Microsoft Word u oTBeuarh cieayronmm
TpeOOBaHUAM: TTapaMETPHI ITOJIEH CTPAHUI] JOJDKHBI OBITH B TIPEJIeNax: BepxHee u HikHee — o 20 MM, mpaBoe —
10 mm, neBoe — 30 mM, mpudt — Times New Roman , pasmep mpudra — 14, MEKCTPOUHBIM HHTEpBal —
NMONyTOpHBIA. JleHTa mpuHTEpa — TONbKO 4EépHOro nBeTa. Hymepamus crpaHul] B pedeparte J0IKHA OBITh

8



CKBO3HOW, HauyWHAs C TpeThell cTpaHmmbl. Homep mpocraBisercss apaOCKuMu HHPpaMu BBEPXY KakKIOH
CTpaHUIIBI CIIPaBa.

[Tpu n3noxxeHun mMarepuaia HeOOXOIUMO TIPUICPKUBATHCS IPUHITOTO IUIAHA.

bubmmorpadudecknii CIIMCOK COCTaBIsETCS HA OCHOBE MCTOYHUKOB, KOTOPBIE OBUIM MPOCMOTPEHBI H
M3Y4YCHBI CTYJCHTOM TpU HamucaHuu pedepara. J[aHHBIA CIHUCOK OTPakaeT CaMOCTOSTEIIBHYI) TBOPYECKYIO
paboTy CTyJEHTa, YTO MO3BOJSET CYAUTh O CTEIIEHH €ro MOATOTOBKU U YINIyOJCHHU B BHIOPAHHYIO TEMATHKY.
Bes  ucmonp3oBaHHas smTeparypa  pa3MemiaeTcsl B CIEAYIONMEM TIOpSAKE: 3aKOHOAATEIbHBIE AaKTHl,
MMOCTAHOBJICHUS, HOPMATUBHBIE JOKYMEHTBI; BCS yueOHas JINTepaTypa B a(aBUTHOM MOPSIKE, 3aTEM CPEJICTBA
MIEPHOAMYECKON MeYaTy B aihaBUTHOM TMOPSAIKE; ICTOYHUKH U3 ceTH VHTepHeT.

MeTtonuyeckne peKOMEeHIALUH N0 CO3TAHUI0 MYJIbTHMEIMITHOM Mpe3eHTAlINU

CrpykTypa U colepaHue MPEe3eHTALMH — 3TO JIMYHOE TBOPYECTBO aBTopa. Ilone3sHo mcmonb3oBaTh
1a0JI0OHBI OOPMIICHUS 1Tl TOArOTOBKM KOMIIBIOTEPHOM MPe3eHTalNH.

Craiigsl KelnaTenbHO HE IEperpy’arb TEKCTOM, JydIle Pa3MECTHTh KOpOTKue Te3uchl. Ha craiimax
HEOOXOJMMO JIEMOHCTPHPOBATH HEOOJNBIIHE (GparMeHThl TEKCTA JOCTYIHBIC JUIS YTEHHS Ha PACCTOSHUM, 2-3
¢dororpaduu unm pucynka. Haubonee BaxxHbIi MaTepra Jy4lle BbIICIUTb.

Tabmuupe! ¢ TU(POBEIMU AAHHBIMH IIJIOXO BOCHPUHHMAIOTCS CO CIAi0B, B 3TOM ciydae LHU(poBoii
MaTepHal, Mo BO3MOKHOCTH, JIy4llIe MPEJCTaBUTh B BUE TPA(QUKOB U AHATPAMM.

He crnemyer wsnumHe yBIeKaTbCs MyJIbTUMEAMHHBIME 3(dekramu anumauuu. OcoOeHHO
HEeXXeaTesbHbl Takue 3QQEeKTbl Kak BBUICT, BpallleHUE, BOJHA, MOOYKBEHHOE IOSABICHHE TEKCTa M T.H.
OnrtumanpHast HacTpoiika 3p(eKkToB aHMMaIK — TOSBIICHHE, B TICPBYIO OYepellb, 3ar0JIOBKa Cllalia, a 3aTeM
— TekcTa no ab3auam. [Ipu 3TOM ecnM HECKOIBKO CIAHIOB MMEIOT OAMHAKOBOE HA3BAaHHE, TO 3ar0JIOBOK
claiiia TOJHKEH TIOCTOSTHHO OCTaBaThCs Ha SKpaHe.

UToObI 00eCIeYnTh XOPOIIYI0 YUTAEMOCTh MPE3CHTAIlMH HEOOX0AUMO 10100paTh TEMHBIH IBET (OoHA
Y CBETIIBIH 1BeT mpudTa. Hemb3st Takke BRIOUpaTh POH, KOTOPBIH COAEPKUT aKTUBHBIA PUCYHOK.

JKenatenpHO MOATOTOBUTH K KaXKAOMY CIaliy 3aMETKH IO JAOKJIaAy. 3aTeM pachedyaraTb uX |
WCTONb30BaTh IPH HOATOTOBKE WJIM HAa caMoil mpe3eHTanud. MOXHO pacredaTraTrb HEKOTOpBIE KIIHOUEBBIC
claii/ibl B KAYEeCTBE Pa3laTOYHOr0 MaTepHaa.

HeoOxomumo 00si3aTenbHO COONIONATh €AMHBIA CTHIIb O(GOpMIICHUS TpPE3CHTAllMd W 0OpaTHUTh
BHUMAaHHUE HA CTUIMCTHYECKYIO TPAMOTHOCTb.

CrnenyeT MpoHYMEpOBaTh CHabl. DTO TMO3BOJUT OBICTPO OOpalIaThCsi K KOHKPETHOMY CIaiay B
cilyyae He0OXOIUMOCTH.

PexomeHganmu no collepKaHuio ¥ CTPYKTYpe CIai0B MyJIbTUMEINHHON TPEe3eHTAlN:

1-ii cnaiin (TUTYNBHBIN), Ha OHE KOTOPOTO CTYACHT IpeAcTaBiseT Temy npoekta, ®UO n HayuHoro
PYKOBOJHTEIA.

2-i cnaiin. Brimtouaet B ce0st 00bEKT, IPEAMET U TUIIOTE3Y MCCIICI0BaHUS.

3-i1 cnaiin. Conep XuT Lesb M 3aAadd uccienoBanus. Llenp mpoekTa moipkHa OBITH HamuMcaHa Ha
9KpaHe KpPYMHBIM HPUPTOM. 31ech K€, €CIM MO3BOJIIET MECTO, MOXKHO HalMcaTh M 33Ja4d. 3ala4d MOTYT
OBITH MIPECTABICHBI M Ha CIIEAYIONIEM cliaiie.

4-i1 - cnaiin. ComepkuT CTPYKTYpy paOOThl, KOTOPYIO MOXHO IpPENOCTaBUTb, HANpPUMEP, B BUAE
rpaduuecKkux OJOKOB CO CTpENKaMU. A TaKKe — MepeyurciIeHne TPUMEHEMBIX METOJIOB U METOJTUK.

5-it - cmaiin. IlpencraBnsercs comep)kaHue M TeOpeTHUecKas 3HaAYMMOCTh HpoekTa. CyTs pemaeMoin
po0JIeMbl MOKET OBIThH PEJICTABIICHa B BUIE CXeM, TalOJHlLl, 1uarpaMm, rpadukos, ¢pororpaduii, pparmeHToB
¢wibMoB u T.. Ha TeopeTHyeckyro YacTh NpPEACTaBJICHHUsS TPOEKTa JODKHO OBITh CO3JAHO HECKOJIBKO
CJIaliJIOB.

6-i - cnaiin. Bo3moxkHOCTH TpUMeEHeHHs pe3yibTaToB paboThl Ha MpakThke. Ha 3Ty Temy Tarke
JIOJDKHO OBITh HECKOJIBKO CIIalJI0B.



7-i1 cnaiin. I'maBHBIE BBIBOJBI, HTOTH, PE3YNIHTATHl MPOEKTA IEJIECO00PA3HO TOMECTUTH HA OTACIHHOM
cmaiine. [Ipu aTOM He crefyeT mepedrcisaTh TO, YTO OBUIO CAENAHO, a JAKOHUYHO U3JI0KUTH CYTh 3HAYMMOCTH
MPOEKTA WU MOJIYYCHHBIX PE3YyIbTaTOB UCCICIOBAHMS.

Tlocnenamii cnafin. B koHelr mpe3eHTaIuy JKellaTeabHO IMMOMECTUTh ciaim ¢ TekctoM «Cracubo 3a
BHUMaHHE!».

MeTtoau4yecKkne YKa3aHus 110 NPOBEJCHHIO IPAKTHYECKUX 3aHATHI 110 JUCLHILIMHE
«CTpoeHue MOJIeKY.JI U OCHOBbI KBAHTOBOW XMMMI»

[IpakTHdeckne 3aHATHS NPU3BaHBl HAYYUTh CTYIEHTa CaMOCTOSATEIBHO paboTaTh € Y4eOHBIMU
TEKCTaMH, aHAIM3UpOBaTh MaTepuall. B Havane 3aHATUSA PEKOMEHIYETCS PacCMOTPETh COOTBETCTBYIOIIMI
TEOpPETUYECKU MaTepHall. 3aTeM WAET MPAaKTUYEeCKUH pa30op M3ydaeMoro Marepuala, PelratoTcsl 3aJadd U3
MPaKTHUKyMa, pa30rpaercs Kaxablii KOHKPETHBIN pUMep.

B Havane mpakTH4ecKOro 3aHsATHs clelyeT oOpaTHTh BHUMAaHHE Ha TEOPETHUECKHE BOMPOCHI MO TEME
3anaTHs. [lepBoHaYanbHO MAET M3I0KEHUE TEOPETHYECKOI0 MaTepHana TeMbl 3aHSITHS. 3aTeM B Pse BOIIPOCOB
MpENoAaBaTess clIenyeT CKOHIIEHTPUPOBATh BHUMAHUE HA OCHOBHBIX HIEAX TEMBI 3aHATHA. BONPOCH! TOIKHBI
BKIIIOYATh B ceOs pa3iMyHble BapuallM DJEMEHTApHBIX CHTYalldi, OTOOpPa)KalOUIMX OCHOBHBIC WU TEMBI
3aHATHS B UX B3aUMHOM B3aMMOCBSI3H. 3aJaBaeMble BOIIPOCH! JOJDKHBI OBITh KOHKPETHBIMH U MAaKCHMAJIbHO
MPOSIBIISATH B CTYACHTaX MX COOOPa3UTENBHOCTb.

YerHblii ompoc TpebyeT OT mperogaBareis OONBIION MpenBapUTEIHHONW MOATOTOBKH: TIIATEIHHOTO
oTOOpa COAEp)KaHHs, BCECTOPOHHETO NPOAYMBIBAHUS BONPOCOB, 3aJad M IPUMEPOB, KOTOpbIE OyIyT
MIpeIOAKEHBI, MyTel aKTUBU3AIMH JESITeIbHOCTH BCEX CTYJIEHTOB TPYIIIBI B Mpoliecce MPOBEpKH, CO3JaHMs Ha
3aHATHU JIETIOBOH M TOOpOKeIaTeIbHOW 00CTaHOBKH.

Paznuvarot GppoHTATBHBIN, MHIUBUAYAJbHBIH U KOMOWHNPOBAHHBIIH ONpOC.

DpoHTANBHBINA ONPOC IPOBOTUTCS B popMe Oecellbl IperoaaBatelis ¢ IPyIou.

OH OpraHm4ecKr cO4YeTacTcsd ¢ MOBTOPEHUEM IMPOMIEHHOIO, SBISISICH CPENCTBOM U 3aKPETUICHMS
3HaHWH W yMeHWH. Ero JOCTOMHCTBO B TOM, YTO Ha aKTHBHYIO YMCTBEHHYIO pPaOOTy MOKHO BOBIIE€Yb BCEX
CTYAEHTOB Tpynmbl. il 3TOro BOIPOCH! JOJDKHBI JOIYCKaTh KPaTKyro (GopMy oTBeTa, ObITH JIAKOHWYHBIMH,
JIOTMYECKH B3aMMOCBSI3aHHBIMHU JIPYT C IPYTOM, JaHBI B TAKOW MOCIJIEA0BATEIBHOCTH, YTOOBI OTBETHI CTYICHTOB
B COBOKYIHOCTH MOTJIH pacKphITh colepXaHue pasjena, Tembl. C mMoMompio (pOHTAIBHOTO Ompoca
MpenoAaBaTelb UMEET BO3MOXHOCTh NPOBEPUTH BBIOJHEHHE CTYJEHTAMH JOMAIIHErO 3aJaHusl, BBIICHUTH
TOTOBHOCTh TPYIIBI K M3YYEHHIO HOBOTO MaTepualla, ONpeAeNuTh cHOPMUPOBAHHOCTh OCHOBHBIX IOHSTHI,
YCBOEHHME HOBOT'O y4eOHOI0 MaTeprana, KOTOPBIH ObUT TOJIBKO UTO pa300paH Ha 3aHATHH.

HuauBuayanbHblil ompoc mpeanojiaraeT oOCTOSITEIbHbIC, CBSI3HBIE OTBETHI CTYAEHTOB Ha BOINPOC,
OTHOCSIIMHCS K HM3y4aeMoMy y4eOHOMY MarepHanty, MOITOMY OH CIYKUT BaXKHBIM YYEOHBIM CpPEICTBOM
pPasBUTHS peuYd, NaMATH, MBIIUICHHS CTyJeHToB. UToOBl clenaTh TakKyl0 IPOBEpKYy Oojee TiryOOKOH,
HEOOXOJIMMO CTaBUTh TEpeJI CTYACHTaMU BOIIPOCHI, TPEOYIONINE pa3BEpPHYTOTO OTBETA.

Bonpochl Ui MHIMBUAYaIbHOTO ONPOCA JOJDKHBI OBITH YETKHMH, SCHBIMH, KOHKPETHBIMH, €MKHMH,
MMETh NPHUKIAIHON XapaKTep, OXBaThIBaTb OCHOBHOH, paHee NpPOMAEHHBIM MaTepuan NporpaMmsl. Mx
coJiep’KaHHe JIOJDKHO CTUMYJMpPOBaTh CTYJAEHTOB JIOTHYECKHM MBICIUTh, CpaBHUBAaTh, AaHAJIU3UPOBATh,
JIOKa3bIBaTh, MOAOUpATh yOeAUTENbHBIE NPUMEPHI, YCTaHABIMBATH NPUYMHHO-CICICTBEHHBIC CBS3H, NeNaTb
000CHOBaHHBIE BBIBOJIBI M THM CIIOCOOCTBOBATH OOEKTUBHOMY BBISIBIICHUIO 3HAHWUH CTYJICHTOB.

Bormpocsl 00bIYHO 3aal0T BCEH IpyIie W Mocjie HeOOJBIION Mmay3bl, HEOOXOAUMOM JJIsi TOTO, YTOOBI
CTYZEHTHI IOHSUIA €r0 U IPUTOTOBUIIMCH K OTBETY, BBI3BIBAIOT JUISl OTBETA KOHKPETHOTO CTY/ICHTA.

IIncbMeHHas MpoBepKa HapsiAy C YCTHOM SIBISIETCS BaXKHEUIIMM METOJOM KOHTPOJIS 3HAHUM, YMEHUM
W HaBBIKOB CTyJEHTOB. OJHOPOJHOCTH Pa0OT, BBIMOJHIEMBIX CTYJICHTAMH, IO3BOJISET HPEABSIBIATH KO BCEM
OJIMHAKOBBIE TPEOOBaHWS, IMOMBITAET OOBEKTUBHOCTH OIEHKM pe3ynbTaToB oOyueHus. [lpumenenme 3TOro0
METOoJla JaeT BO3MOXKHOCTh B Hamboiee KOPOTKHH CPOK OJHOBPEMEHHO IPOBEPUTH YCBOEGHHE Y4EOHOTO
MaTepHaja BCeMH CTYACHTaMU TPYIIIbI, ONPEIEIUTh HAPABICHUS U1 HHIUBULYaIbHON PabOThI C KasKABIM.
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[MucpbmMeHHas MpoBepKa MCIOIb3YETCs BO BCEX BHJIAX KOHTPOJIS M OCYIIECTBISIETCS KaK B ayJAHTOPHOM,
TaK ¥ BO BHEAYJUTOPHOUW paboTe (BHIMOTHEHUE TOMAITHIX 33IaHUN).

MeTtoauyeckue peKOMEeHIALNHU M0 UCIIO0Ib30BAHNIO HH(POPMALIOHHO-KOMMYHUKATUBHBIX
TeXHOJOTHii 00ydeHus!

Jdns  w3ydeHUs  JEKIMOHHOTO  MaTephana JAUCHUIUIMHBL — IPUMEHSIOTCS  ayJuOBU3YyaJIbHBIC
(MyJnBTUMEUIHBIE) TEXHOJOI'MH, KOTOpble HE OTPHULAIT TPAaJULMOHHBIE, IIPOBEPCHHBIE BPEMEHEM METO.bI
npenojaBaHus, HO, IPU 3TOM, OHHM TMOBBIIIAIOT HATJSIHOCTh, HH)OPMATHBHOCTH, ONEPATHBHOCTh B IMOJAaYe
nH(pOPMaLUH, IO3BOJIAIOT 3KOHOMUTD BPEMS 3aHIATHH.

Kaxnoe cemuHapckoe 3aHSATHE UMEET CBOIO 0co0yro (opMy MpoBeneHHs, CBOIO METOAOJIOTHYECKYIO
cneunpuKy, YTO TIO3BOJIIET pa3BUBaTh Yy CTYICHTOB pasiUyHble Kak OOLIEKYyNbTypHBIE, TaKk U
npodeccuoHanbHple  KoMmeTeHUuH. llocTaHoBka mpoOiembl, pa300p aKTyaldbHBIX KOHKPETHBIX U
THIOTETHUECKUX CUTyalluid, co3/laHue arMocdepbl AManora MexXIy NpernoAaBaTelieM W TPYIINON MO3BOJISET
paboTaTh MHAMBUAYAJIBHO M B MaJbIX IPyMNIaX, KOJUIEKTUBHO 00CYKAaTh ONPEACICHHBI TeMaMH MaTepual, a
TAaKXKe HHUIMUPOBATh CaMOCTOSTEIbHYI paboTy cTyneHTOB. [Ipu OCMBICIEHHH COAEP)KaHHS BOIPOCOB
MPAKTUYCCKUX 3aHITHI MpeciacayeTCa Neib CO6J'IIOI[aTI) MMPEEMCTBCHHOCTL B HpO(bCCCI/IOHaJ'H)HOM H B
TBOPYECKOM Pa3BUTUHU CTYJCHTOB.

KonTpone caMocToATeNnbHOH pabOThl CTYJEHTOB TNpW3BaH CAelaTh Impomecc oOyueHus Oomee
LEJOCTHBIM M OpraHu4yHbiM. Ero 3azaya He OCTaBUTh 0O€3 BHHMMAaHMA JaXke, Ha TEPBBIM B3IV,
MaJIO3HAYUTEIbHBIE BOIIPOCHI.

KOMHI)}OTepHOG TCCTUPOBAHUEC IO3BOJIACT OCYUICCTBIIATH HUTOTOBBIN KOHTPOJIb 3HAHUN CTYACHTOB.
TecToBblil MaTepuan BKIIOYAaeT B ce0sl comepKaHHE BOMPOCOB IO KKIOMY M3 00O3HAYEHHBIX MPOrpaMMOn
paszenos.

Kaxnp1ii Bonpoc mpemnonaraeT HeCKOJIBKO BApUAHTOB OTBETOB, CPEAH KOTOPBIX UMEIOTCS a0COMIOTHO
HEBEPHBIN, MPAaBWIBHBIA M B OOJNBIIEH WM MEHBINEH CTEIeHW pPACKPBIBAIOIINN CYyIIHOCTH Bompoca. B
mpoliecce KOMIBIOTEPHOTO TECTUPOBAHHSA 3ajjada CTYJCHTOB OTpeIesIIeTCs Kak BEIOOP MPaBUILHOTO OTBETA U3
MHOrooOpas3usi BapHaHTOB. B TeCTOBBIX 3aJaHUAX €CTh BONPOCHI Ha COOTBETCTBHE. B mpouecce
KOMITBIOTCPHOI'0 TECTUPOBAHUA, 3aJada CTYACHTA OIIPCACIACTCA Kak BI)I60p IMpaBUJIBHOTO OTBCTAa U3
MHOT000pa3ust BAPHAHTOB.

Bonpockl W TeMBI, OTBOAMMBIE Ha BBHINOJHEHHE CaMOCTOATENBbHOW pabOThl MO JUCLUIUIMHE, a TaKXkKe
KPUTEPUH OLICHUBAHUS 110 KaXKJIOMY BHJIYy paOOThI cosiepkaTcs B paszeine 8 PIT/I.

8. OueHo4HBIE CpeACTBA AJISl TEKYLIEero KOHTPOJIS YCIIeBAeMOCTH, Py0e:KHOH aTTecTalliu U
NMPOMEKYTOYHOM aTTecTAIMM MO0 UTOraM OCBOEHHUS AV CUMIIJIUHBI.
Texkymuii KOHTpPOJb 3HAHUK IMPOBOAUTCSA IYTEM OLIEHKM BBIIOJHEHHUsS NHCBMEHHBIX 3aJaHudl K
MPAKTUYCCKUM 3aHATHUAM, a TAKIKEC YCTHBIX OTBETOB HAa IPAKTUYCCKUX 3aHATUAX.

®opMbI PpadOThI: JIEKIIUH, CEMUHAPbI, KOHTPOJIbHbIE pabOThl, CaMOCTOATEIbHBIE PaOOTHI (YTCHHE
JUTEpaTypbl, paboTa B Oubauoreke, pedepartsl, MPE3CHTALINH, TUCKYCCHUH).

Buasl koHTpoJsi: TeKymui (Ha CEeMHHApCKUX 3aHATHAX), IPOMEXYTOUHBIA (MOIyJIbHOE

TECTUPOBAHUE), UTOTOBBIH (3a4eT BO 7 cEMecTpe).

IIpoBepka kadecTBa yCBOEHHUS 3HAHMH OCYLIECTBIIAETCS HE TOJIBKO B YCTHOH, HO M B NHCBMEHHOU
¢dopme. TlpoBenenue pasHbix mo GopMe M MO 00BEMY YCTHBIX W NMUCHMEHHBIX Pa0bOT JIUCIHMIUTMHUPYET
CTyZC€HTa, HaéT NpEenoAaBaTeNli0 OCHOBAHUS Al OOBEKTUBHOM OLEHKH 3HAHUH KaKAOTO CTYAEHTa IpH
BBIBEJICHUH CYMMapHOTO 0ajura, TO3BOJSIET CTYJIEHTY NPEACTaBHTh ypPOBEHb COOCTBEHHBIX 3HAHHH I1O
MpeMEeTy, YBUIETh CBOM CHIIbHBIE U CJIa0ble CTOPOHBI, YTOOBI YUECTh UX TPH IMOATOTOBKE K 3a4eTy.

Buibl TekyIero KOHTpoJIs:

a) YCTHBINA (POHTANBHBIN WM UHIUBUYaIbHBIA OMPOC;
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0) MIChbMEHHAS CaMOCTOSTENbHAS padoTa;

B) YCTHOE U3JI0KEHHE COEPKaHUs MPOUYNTAHHOTO B paMKaX CaMOCTOSITENIbHOU PadOTEHI;
T') YCTHOE BBICTYIJICHHE IO TEME 00CYKIICHUS.

IIpoMeXyTOYHBIN KOHTPOJIb

JuctumnuHa pa3dura Ha MOAYJIM, KOTOPBIC MPEJCTABISAIOT COOOW JIOTHYECKH 3aBEPIICHHBIC YaCTH
pabodeii MporpaMMbl Kypca | SBISIOTCS TEM KOMIUIEKCOM 3HAHHA U YMEHHUH, KOTOPBIC MOJIICKAT KOHTPOJIIO.
KonTpone ocBoeHnss ™Momyneil BKitodaeT B ceOs BBINIOJHEHHWE IHCHMEHHBIX KOHTPOJBHBIX paboT,
MPEIyCMOTPEHHBIX pa0doYel MpOrpaMMON TUCIUTUIHHBL,

B xoHIe cemecTpa MpOBOIUTCS KOHTPOIBHOE MEPOINPHUSITHE, BKIIOYAIOIIEe KOHTPOJb IMOCIEIHETO
MOJYJISA JUIsl BCEX CTYJIEHTOB M KOHTPOJb, KOTOPBIA MPOXOIAT 00s3aTEIbHO T€ CTYIACHTHI, KOTOPHIC MMECIOT
3a/I0JDKEHHOCTB TI0 MPOIUIBIM MOAYJISM, a TAKXKE T€, KTO JKeJAeT YIAYUIIUTh CBOM PEHTHHT

IIpoMexyTOUHBIH KOHTPOIB OCYIIECTBISIETCS TI0 OAJUTBHO-PEHTHHTOBOH crcTeMe. B Teuenwne
ceMecTpa MPOBOIUTCS JABA TAKUX KOHTPOIBHBIX MEPOIPHUATHUS 110 TpaduKy.

Metoauka (popmMupoBaHus pe3yJbTUPYIOLIEH OLIEHKH.

Hroroast olleHKa CKJIabIBACTCS KaK CPEIHEB3BEIICHHAS MO PE3yJIbTaTaM BCEX OICHMBAGMBIX pa0oT
Ha TIPOTSHKCHUHM CEMECTpa, Kyla BXOMIAT TOCCHICHHE JIGKIUH W CEMHHAPOB, OTBETHI WM JOMOJHCHUS Ha
CEMHHapaX, KOHTPOJbHBIC PA0OTHI (KOHTPOJIBHBIC CPE3bI [0 UTOTaM MOJYJIS), OTIOJTHUTEIbHBIC OLIEHKU IO
pedeparaM B cyMMe C UTOTOBBIMU Pe3yJIbTaTaMH OATbHO-PEUTHHIOTO TECTHPOBAHUSL.

ITpoBeneHMe TEKYIIETO ¥ MPOMEKYTOYHOTO KOHTPOJIS MO JUCIUILTUHE OCYIIECTBISIETCSI B COOTBETCTBUU
¢ Tonoxennem COT'Y .

BAJUVIBHAA CTPYKTYPA OLHEHKH

Makc. KOJ-BO
Dopma KoHmpos

OanioB
Texymas oneHka CTyZeHTa B TedeHHe 1-8 Hellenn COCTOUT U3: 25
* BrommonHeHus 3aJaHuil HAa NPAKTHYECKUX 3aHATHAX (IIOArOTOBKA K 7
CEMHHApPaM, BBITIOJIHEHHS JOMAITHHUX 3aJIaHHN )
* BrImomHeHUs KOHTPOJIBHOM paOboTHI 10
* CaMOCTOSTENbHBIX PadoT (MOAroTOBKa pedepaToB, MPEe3eHTALNN) 8
1-s1 pyOexHas micbMeHHas KOHTPOJIbHAs paboTa (TecTupoBaHKE) 25
Tekymas onenka ctyaenrta B Teuenue 10-15 Henenu cocTouT us: 25
* BromonHeHus 3aJaHuil HAa NPaKTHYECKUX 3aHATHAX (IIOArOTOBKA K 7
CEMHHApPaM, BBITIOJIHEHHS JOMAITHHUX 3aJIaHHN )
* BrinmosHeHUs] KOHTPOJIBHOM paboThI 10
* CaMOCTOSTENbHBIX PadoT (MOAroTOBKa pedepaToB, MPEe3eHTALNN) 8
2-51 pyOeskHasi MUCbMEHHast KOHTPOJIbHAs paboTa (TecTHpoBaHHE) 25
Hroro 100

MeTonuka GopMHPOBAHMS Pe3y/IbTHPYIOMIEi OleHKH.”
B xoze TekyIiero KOHTpos cTyJeHThl MOTYT HaOpaTh 0-100 O6amios:
1 —s1 py0eKHAS aTTeCTAIlMSI - MAKCUMAJIBLHO 50 0a/LU10B; U3 HHUX:

! [onoxenre o TeKyleM KOHTPOIE yCIEBAEMOCTH M IPOMEXYTOUHOM aTTeCTAIMH 0BYJAIOUIMXCS 10 06Pa30BaTEIbHBIM

IporpamMmam BbICIIero 00pa3oBaHus — IIporpaMMamM OakajgaBpHuaTa, MarucTpaTypsl u crienpanutera B COI'Y.(B nocieanei

penaknuu ot 08.07.20 r. I[Ip.Ne 173)

* B cootserctau ¢ [lonoxenuem o BPC oueHnBaHus 06yJaOmuXcs O4HOI (POPMBI 110 06Pa30BaTEIHHBIM IPOIrPAMMAM

BBICIIEro 00pa3oBaHust — porpamMmaM Oakanaspuara u crierpanutera B @T'bOY BO COT'Y (ot 05.03.2018 ., p.Ne 47)
12



Ot 0 o 25 GamioB (pyOeskHas aTTecTalus) — TeCTHpoBaHWE B meHTpe TectupoBanus COI'Y wmm

YKa3bIBACTCSI UCIIOJIb3yeMasi TIPH M3yYCHUU JNAHHOW JUCIHMILIMHBI (opMma (MMChbMEHHash pa0doTa, KOJUIOKBHYM,
3CCe U T.J.);

Or 0 mo 25 GamroB(TekyInas OIleHKAa) — aKTHBHAs padoTa 3a MaHHBIH IMEepHOI Ha CEMHHAPCKUX
(TIpaKTUYECKUX) 3aHITHIX

2-91 py0esKHAs ATTECTAIMS — MAKCHMAJIBLHO S50 0aJ1710B; U3 HUX:
Ot 0 1o 25 6amioB (pyOekHAs aTTeCTANNs) — TECTUPOBaHHE B IieHTpe TecTupoBanus COL'Y;
Or 0 mo 25 GamnoB (Tekylias OIEHKA)— akTHBHAs paboTa 3a JaHHBIA IMEpUOJ HAa CEMHUHApPCKUX

(TIpaKTHIECKUX) 3aHATHIX

IIpoMeKyTOUHBII KOHTPOJIb:

s 3a4era:

3a yCTHEII OTBET Ha 3adere CTyAeHT nmomydaeT 0-50 Gamnos.
CTyIeHTHI, IONYYUBIINE B XOJE TEKYLIETO M PyOEKHOro KOHTpoist 56-100 6amioB aBTOMaTHYECKH MOTY4atoT
«3auer».

PesynpTHpyromas oneHka cKiaasBaeTcs mo coorserctBytomieit BPC dopmyme.

IlxaJjia UTOroBOM aKaAeMUYECKOH YCIIeBAeMOCTH CTYAEHTOB M0 JUCHUILIHHE

Cucrema oneHok COI'Y
Cymma Ganmos HasBanue UucnoBol 3KBUBAJICHT
86 - 100 OTJIMYHO 5
71-85 XOPOILIO 4
56-70 YAOBIETBOPUTEIHHO 3

Tembl pedepaton
Crapast KBaHTOBasl TEOPUS U €€ KpU3HC.
KBanToBas MexaHuKa: MaTpU4YHas U BOJIHOBAs (POPMYITHPOBKH.
MaremaTryeckoe GpopMynrpoBaHue KBaHTOBOM MexaHuKH dupakoM u hon HeiimaHoM.
Konenrarenckast HHTEpIIpeTanys KBAaHTOBON MEXaHUKH.
Cratuctuueckas (aHcam0JieBasi) HHTEPIIPETaLMsl KBAHTOBON MEXaHUKHU.
OIIP — apryMeHT U ero KpuTuka.
MexaHndeckast KapTUHa MUApa
OnexTpoAMHaMUYecKas KapTHHa MUpa

© N O~ wWDdRE

«YnprpaduoneroBas karacTpodar

[N
o

. BonHoBas npupoza ceera

=
=

. ®oro- u Komnton — 3¢ dektrr

=
N

. CIIOHTaHHOE ¥ HHAYLIMPOBAaHHOE U3ITyUCHHE
. Teopus bopa

=
A~ W

. Onbitel @panka u I'epia

=
ol

. Onsrtel HlTepra u I'epnaxa

[EY
(o]

. ®unocodckre npodieMsl KBaHT. MexaHUKN

[
-~

. KBaHToBEIC TOUKH

[EY
[00]

. HoBoe B kBaHTOBOI MexaHWKe (OTKPBHITHS MOCTEIHUX JIET)

=
o

. KBanToBo-1moneBas KapTuHa MHUpa

N
o

. KpI/ICTaHHI/I‘leCKOG COCTOAHHUE BECIICCTBA.

N
=

. O0m1ast xapaKTepUCTHKA KUIKOKPUCTATUINIECKUX CHCTEM.

OueHOYHBIH JHUCT 3a1IUTHI pedepaToB (A0KIATOB)

HaumeHoBanue BrIsiBJIeHHBIE Banabl
nokKasareJs HeJO0CTATKH U
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| 3aMeyaHust |

1. KAYECTBO MCCJIEJJOBATEJIbCKOW PABOThI (PEDPEPATA, JIOKJIAJIA)

1. T'paMOTHOCTH M3JIOKCHHUS U 1
KauecTBO 0OpMIICHHUS paOOTHI
2. CaMOCTOSTEIbHOCTD 2
BBITIOTHEHUS Pa0OTHI, TITyOnHA
mpopaboOTKH MaTepuana,
WCIIOJIb30BaHUE
PEKOMEHJIOBAaHHOU U
CIPABOYHOMN JTUTEPATYPHI
3. O00CHOBaHHOCTb U 1
JIOKa3aTeIbHOCTh BEIBOJIOB
OO6mras orteHKa 3a BeImoaHeHue 1P 4
II. KAUECTBO JJOKJIAJIA
1.CooTBeTCTBUE CONIEPKAHUS 0,5
JIOKJIJIa COJICPIKAHUIO PabOTHI
2.Briennenre 0CHOBHOM MBICIIH 0,5
paboTHI
3.KauecTBO M310KEHUS 15
Marepuaia
OO01mast orleHKa 3a JOKIal 2,5

III. OTBETHI HA JOITOJIHUTEJIbHBIE BOITPOCHI ITO COAEPXXAHUIO PAGOTEI

Bonpoc 1

0,5

Bonpoc 2

0,5

Bomnpoc 3

0,5

OO0mas oIeHKa 3a OTBETHI HA BOTPOCKHI

15

NTOI'OBAA OLIEHKA 3A BAHIUTY

8

Tembl npe3eHTanuii

. Uctopus pa3BuTuUs NpeiCcTaBIECHUN O CTPOCHUH aToMa.
. Koopannannonnas xumu4eckas CBs3b.

. PaqnoakTuBHBIE peaknuu.

. T'ubpunuzanus.

. Metog MO u BC B KBaHTOBOU XMMHHU.

. Fapmonrnueckuit ocristop. bo3oHs!, pepMUOHBL.

. Tunsl 3NEKTPOHHBIX EPEXOOB.

. IToBepxHOCTH peakuuii U KX CBOMCTBA.

. KBanrtoBas Teopust XUMHYECKUX PEAKITHIA.

10. TpaekTOpHH XUMHUYECKUX PEAKITHI.

11. M3o0paxeHune Xxoja XUMHUYECKHUX PEaKIUil.

12. DTanbl UI3MEHEHNS PHEPTUH PEAreHTOB MPOAYKTOB.

KpnTepml OLICHUBAHMSA CTYJACHTA 32 MOATOTOBKY IPE3CHTAllUMA

Kpu
Tepu
u/6a
JLJIBI

8 6

4
(TpedyeT n1opadoTKM)
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Yerko  cdopmynuposana | ChopmynupoBana CdopmynupoBana uens | He
LeJb M packpbiTa Tema | Lelb u TeMa | I TeMa HCCIEeIOBaHMA. | CHOPMYIHPOBAH
= uccrnefoBanus. B kpatkoil | nccriempoBaHus. Copnepxanne a eabp U TeMa
= dopme  maHa  monHag | YaCTHYHO  M3JI0KEHA | MOJHOCTHIO HE | UCCIICOBAHHUA.
g nHpOpMaITUsT 1O  TeMme | mHpOpMamHs MO TeME | pacKphITO . | Ilpobmema  He
§ HCCIIEZIOBAHMS U JIaH OTBET | ucciaenoBanus U naH | MHdopmanus mo Teme | pemieHa.
& Ha TpoOJEeMHBIH BOMPOC. | OTBET HA NMPOOIEMHBIN | HCCIIEAOBAaHUS HETOYHA.
o [Jansl CCBLIKU Ha | Bonpoc. Jlansl ccoutku | [Ipobnema 1o koHua He
z HCIIONIb3YEMBbIE PECYPCHI. Ha ucnonb3yemsle | pemena. He — maHbl
2 pecypchbl. CCBLIKH Ha
%’( UCTIONIb3yeMBbIe
O pecypehl.
CoOmronaercs enunblil | Cobmonaercst eaunblid | He cobmopnaercst | He
CTUJIb opopmieHus. | cTuAbL  OQOPMIICHHUS. | €AMHBIN CTHJIb | cOOMoaaeTcs
= [Ipesentanus kpacounas u | Cnaiigpl  mpoctbl B | opopmienus. Crhaiapl | cTHIb
% HUHTEpECHAs!. [IOHUMAaHHNU. IPOCTBl B IOHWMAaHMU. | OPOPMIICHHUS.
% Ucnonesytotes  addextsl | UcnonbiyroTes O¢dextst u ¢on He | Chaiasl TPOCTHI
2 aHMMAIH, ¢oH, | HEKOTOpPBIE IPPEKTHI U | UCIIOIB3YETCS. B IOHUMAaHUH.
= ¢dhoTorpadun. B | ¢omn.
% Ipe3eHTalnuu
s MPUCYTCTBYIOT ~aBTOPCKHUE
§( HaXOJKH.
ABTOp XOpomio Buazgeer | ABTop BiIageeT | ABTop He  mokaszan | [IpencraBneHs
MaTepuajoM MO  TeMe | MaTepHajJoM MO TeMe | KOMIETEHTHOCTU B | HICKa)KCHHBIC
nccnenoanud. Mcnomnp3yer | uccrneqoBanus, HO He | MPEACTaBICHUU JTaHHBIC
Hay4YHYI0 TEPMHHOJIOTHIO. | CMOI 3aHHTEPECOBAThH | IPE3CHTALNU.
o Obnamaer HaBBIKAMH | ayJUTOPUIO. Ucnonb3zoBaHHbIE
§ E | OpaTOPCKOTO  HCKycCCTBA. HenocraTouno (daKTel HE BBI3BIBAIOT
E § [Tonno u TOYHO | LUTUPYETCA nosepusi. Henocratouno
E’( = | uuTHpyeTes JuTeparypa. LUTHPYETCS
By 2 WCIIOJIb30BaHHAs JIUTEpaTypa.
= E'| nureparypa

TunoBbie 3aJaHus U1 IPAKTHYCCKUX (CeMI/IHapCKHX) 3aHATHI

Paznen 1 «OcHOBHBIE N0JIOKEHUSI KBAHTOBOI MEeXaHHUKH»

Tema 1 «Knnaccuuyeckasi Teopusi CTPOCHUSI BeLIECTBA

3angaruel OcHOBHbBIE HOHATHUA KBAHTOBOH XUMHHA. OCOOEHHOCTH ABMKEHUS YaCTULL U CIIOCOOBI

OIIMCaHUs UX COCTOsSHMA. BomHOBast Q)YHKHHH.

Ilnan
. OcoOeHHOCTH JBMKEHHUST YACTHIL M CIIOCOOBI OITMCAHUS UX COCTOSIHUSI.
. BonmHoBas QpyHKIMAL.
. BonHoBoii maket
. Iloctynater bopa
. CKOpOCTh IBHKEHHSI YaCTHIL
. Teopust cTpoeHHUs BELLECTB.
. Pacyer Monekyn o aaIMTHBHOCTH.
. SlnepHasd MoJieNnb CTPOSHHS aToMa.

O© 00 N O Ol A WDN -

. 3H€KTp0HHOC CTPOCHUE aToOMa.

10. KBaHTOBBIE UKCIA.

Jlutreparypa:
1. Mara3unuukos, A.JI. BBenenue B kBaHTOBYI0O MexaHuKy / A.JI. MarasunnukoB, B.A. Myxaués. — Tomck: Dap Kontent, 2010.
— 112 c. : un.,tabm., cxem. — Pexxum pocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. —
ISBN 978-5-4332-0046-3. — TekcT: 37eKTPOHHBIM.
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http://biblioclub.ru/index.php?page=book&id=208685

2. Hopanosuu, [I.A. OCHOBBI KBaHTOBO-MEXaHWYECKUX IMPEICTaBICHUI o0 crpoeHnn atoma / JI.A. HopanoBudu; MuHHCTEPCTBO
obpaszoBanus u Hayku Poccuiickoit denepanun, denepanbHoe rocyaapcTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUpEeKACHUE
BBICIIETO TpodeccroHanbHoro obpasoBanust «HOxkublit ¢Genepanbhblit ynusepcurer'. — Pocros-na-lony: HM3parenscTtBo
IOxnoro  ¢demepampHoro  ymmsepcutera, 2011. - 100 c¢. - Pexum [gocTyma: MO IOANHMCKE.  —
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TeKcCT: 3JIEKTPOHHBIIA.

3. CrenanoB, H. ®@. KBaHTOBas MeXaHWKa W KBaHTOBas XuMUs B 2 4. Yacme I: yueOHUK W MPAaKTUKYM U aKaJeMHUYECKOTO
OakanaBpuara / H. @. CrenanoB. — 2-¢ u3j., ucmp. u gon. — Mocksa: UzngarensctBo FOpaiit, 2018. — 233 ¢. — (bakanasp.
Axanemmuecknit  kypc). — ISBN  978-5-9916-9385-1. — Texkcr: omekrtponueri // OBC IOpaiit [caiit]. —
URL.: https://www.biblio-online.ru/bcode/422365.

4. CrenanoB, H. ®. KBanroBass MexaHuKa U KBaHTOBas XuMus B 2 4. Yacms 2: y4eOHUK U NMPAKTUKYM AT aKaJeMHYECKOTO
6akanaBpuara / H. @. CrenanoB. — 2-e u3n., ucmp. u non. — Mocksa: N3narensctBo HOpaiir, 2018. — 283 ¢. — (bakanasp.
Axanemuueckuit kypc). — ISBN 978-5-9916-9390-5. — Tekcr: omektponusii // 3BC IOpaiit [caiit]. —
URL: https://www.biblio-online.ru/bcode/422395

5. Muukun B.U., Cumkun B.51., Munsies P.M. Teopus cTpoeHHsS MOJIEKYI (3JIEKTPOHHBIE 000JI09KH): Y4el. mocobue a1 yH-TOB.
- M.: Beicun. mixona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

Pasnen 2 «KBanToBas Teopusi 00pa3oBaHUsI XHMMYECKHX CBAA3ei»
Tema 1 «Buapl Bo1HOBBIX (yHKIMI aToMa Bogopoaa. 'udpuauzanusy
3ansaTuel. ['ucrorpammel. ['ubpuamnzanus.
Inan:
N3zo0pakenne BOTHOBOW (PYHKIMH B MPOCTPAHCTBE B BUJIE TUCTOTPAMMBI.
Bupl BOTHOBBIX (DyHKIHH.
I'ubpunnzanus.
Metoauueckne ykazanusi: [Ipu noaroroske Ha Bonpockl Nel-3 u3yqure maTepuan U3 JUTEPaTypHOTO
ncrounmnka Ne 2 C. 29-32.
[Tpu moaroroBke k BompocaM Ne2,3 3apucyiiTe CXeMbl, BRITUIIUTE OOIIHE OMpeaeIeHus 1 (OPMYITBI B CIIOBAPE.
Jluteparypa:

1. Marasunnukos, A.Jl. Beenenue B kBaHTOBYIO MexaHuKy / A.JI. MarasunaukoB, B.A. Myxaués. — Tomck: Oms Konrent, 2010.
— 112 c. : un.,1abm., cxem. — Pesxum mocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. —
ISBN 978-5-4332-0046-3. — TekcT: 3JeKTPOHHBIA.

2. Hopanosuu, [I.A. OCHOBEI KBaHTOBO-MEXaHHYECKHX INpeAcTaBlIeHHH o crpoeHnn atoma / JI.A. HopanoBud; MuHMCTEpCTBO
obpa3oBanus 1 Hayku Poccuiickoit @enepanny, denepanbHoe rocyaapcTBEHHOE aBTOHOMHOE 00pa3oBaTebHOE YUPEKACHHE
BBICIIETO TpodeccroHanbHoro obpasoBannst «HOxHbI (enepanbHblil yHUBepcuter". — PocroB-Ha-/loHy: M3pmatenscTBo
IOxnoro  ¢denmepampHoro  ymmeepcurera, 2011. - 100 c. — Pexum jgocTyma: 1O IOANHCKE.  —
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TekcT: 31eKTpOHHBIA.

3. CrenmanoB, H. ®. KBanroBass MexaHuKa U KBaHTOBas XuMHUS B 2 4. Yacms 1: y4eOHUK W TPAKTHKYM ISl aKaJIeMHYECKOTO
Oakanaspuara / H. @. CrenmanoB. — 2-e u3., ucmp. u gon. — Mocksa: U3garensctBo FOpaiit, 2018. — 233 ¢. — (bakanasp.
Axamemuuecknii  kypc). — ISBN  978-5-9916-9385-1. — Tekct: onekrponeid // 3BC IOpaiit [caiit]. —
URL.: https://www.biblio-online.ru/bcode/422365.

4. Crenano, H. ®@. KBanroBas MexaHuka u kBaHToBasi XuMus B 2 4. Yacme 2: y4eOHVK M NPAKTUKYM Ul aKaJeMHUYECKOTO
OakanaBpuara / H. @. CrenanoB. — 2-e u3n., ucmp. u non. — Mocksa: M3narensctBo HOpaiir, 2018. — 283 c¢. — (bakanasp.
Axanemuueckuii  kypc). — ISBN 978-5-9916-9390-5. — Tekct: onektponnsii // 3BC IOpaiit [caiit]. —
URL.: https://www.biblio-online.ru/bcode/422395

5. Musnkun B.U., CumkuH B.41., MunsieB P.M. Teopus cTpoeHnst MOJIEKY (3JIEKTPOHHBIE 000I0UKH): Yued. mocoOue A YH-TOB.
- M.: Beicn. mikona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

6. AxwmetoB, H.C. O6mas u Heopranmdeckas xumus. y4e0. 1 By3oB / H.C. AxmetoB. — 3-e u3z., mepepad. u mom. — MockBa:
Bricmias mkona, 1998. - 743c.

Tema 2. «CTpoeHue MoJIeKyJI»

3ansarnel. [InanerapHas MOJeIb MOJICKYJIBI BOJOPOJIA.

IInan:

[ImaneTapHas MOJEIb MOJIEKYIIBI BOJOPOAA.

VYpasuenue llpenunrepa 1 MOAEIN MOJIEKYJIbI BOJOPOA.

KapTbl 3HaueHnit GyHKIMI Ha MJIOCKOCTH.

[TorennmanbHas GYHKIUS CUCTEMBI, COCTOSIIAS U3 SAEP U DIIEKTPOHOB.
Jlureparypa:

1. Mara3unnnkos, A.JI. Beenenue B kBaHTOBYIO MexaHHKy / A.JI. Marasunnukos, B.A. Myxaués. — Tomck: D16 KonTent, 2010.
— 112 c. : un.,tabm., cxem. — Pexxum pocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. —
ISBN 978-5-4332-0046-3. — TekcT: 37€KTPOHHBIIHA.
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2. Hopanosuu, [I.A. OCHOBBI KBaHTOBO-MEXaHWYECKUX IMPEICTaBICHUI o0 crpoeHnn atoma / JI.A. HopanoBudu; MuHHCTEPCTBO
obpaszoBanus u Hayku Poccuiickoit denepanun, denepanbHoe rocyaapcTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUpEeKACHUE
BBICIIETO TpodeccroHanbHoro obpasoBanust «HOxkublit ¢Genepanbhblit ynusepcurer'. — Pocros-na-lony: HM3parenscTtBo
IOxunoro  ¢enepanmsHoro  ymmeepcurera, 2011. - 100 c¢. — Pexum gmocryma: THO  MOIIMMCKE.
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TeKcT: 3JIEKTPOHHBIIA.

3. CrenanoB, H. ®@. KBanTOBas MexaHWKa W KBaHTOBas Xumus B 2 4. Yacms 1. yueOHUK W MPAKTUKYM U aKaJeMHUYECKOTO
OakanaBpuara / H. @. CrenanoB. — 2-¢ u3j., ucmp. u gon. — Mocksa: UzgarensctBo FOpaiit, 2018. — 233 ¢. — (bakanasp.
Axanemmuecknit  kypc). — ISBN  978-5-9916-9385-1. — Texkcr: oamekrtponueri // OBC IOpaiit [caiit]. —
URL.: https://www.biblio-online.ru/bcode/422365.

4. CrenanoB, H. ®. KBanroBass MexaHuKa U KBaHTOBas XuMus B 2 4. Yacms 2: y4eOHUK U NMPAKTUKYM AT aKaJeMHYECKOTO
6akanaBpuara / H. @. CrenanoB. — 2-e u3n., ucmp. u non. — Mocksa: M3narensctBo HOpaiit, 2018. — 283 ¢. — (bakanasp.
Axanemuueckuit kypc). — ISBN  978-5-9916-9390-5. Tekct: oanekrponnbit // DOBC  IOpaiir [caiit].
URL: https://www.biblio-online.ru/bcode/422395

5. Muukun B.U., Cumkun B.51., Munsies P.M. Teopus cTpoeHHs MOJIEKYI (3JI€KTPOHHbBIE 0007109KH): Y4eb. mocodue st yH-TOB.
- M.: Beicun. mxona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

Pa3gen 3. «cAquadaTtnyeckoe npudJIM:KeHHe U NOHATHE NOBEPXHOCTAX NOTEHIUATBLHON 3HEPTUH CJI05D)
Tema 1. «cAxuadaTnyeckoe NpudJIM:KeHHe U MOHATHE OBEPXHOCTAX NOTEHIUAIBLHOM 3HEPIruM CJI0s»
3ansitnel. Annabarudeckoe mpubnmkenue u ypasuenue llpeannrepa s MHOTOATOMHBIX CUCTEM.
ILnan:
1. YpaBuenue lllpenunarepa B mepBoM NpuOIMKEHAN.
2. YpasHenue llpenuHrepa BO BTOPOM MPHUOIMKEHUH.
3. Ypasuenue lllpenunrepa B TpeTheM MPUOIIKEHHU.
Jluteparypa:

1. Mara3unnukos, A.Jl. Beenenue B kBaHTOBYIO MexaHuKy / A.JI. MarasunaukoB, B.A. Myxaués. — Tomck: Ome Konrent, 2010.
— 112 c. : un.,Tabm., cxem. — Pesxum mocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. —
ISBN 978-5-4332-0046-3. — TekcT: 3JeKTPOHHBIA.

2. Hopanosuu, [I.A. OCHOBEI KBaHTOBO-MEXaHHYECKHX INpeACTaBIeHHH o ctpoeHnn atoma / JI.A. HopanoBuu; MunuctepcTBo
obpa3oBanus 1 Hayku Poccuiickoit @enepanny, denepanbHoe rocyaapcTBEHHOE aBTOHOMHOE 00pa30oBaTebHOE YUPEKACHHE
BBICIIETO TpodeccroHanbHoro obpasoBanusi «HOxHbI (enepanbHblil yHUBepcuter". — Pocros-Ha-/loHy: M3pmatenscTBo
IOxHoro  ¢enepampHoro  ymuBepcurera, 2011. — 100 c¢. — Pexum jgocryma: 1O  MOJIIIHCKE.
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TeKCT: 3JIEKTPOHHBIIA.

3. Crenanos, H. ®@. KBaHToBass MexaHMKa M KBaHTOBas XUMHUs B 2 4. Yacms 1: y4eOHHK U HPAKTHKYM JUIS aKaJIeMHYECKOTO
6akanaBpuara / H. @. CrenanoB. — 2-e u3n., ucmp. u nomn. — Mocksa: M3narensctBo FOpaiir, 2018. — 233 ¢. — (Bakanasp.
Axamemuueckuii  kypc). — ISBN  978-5-9916-9385-1. Texct: oanekrponnbit // DOBC  IOpaiir  [caiit].
URL.: https://www.biblio-online.ru/bcode/422365.

4. Crenanos, H. ®@. KBanroBas MexaHuka n kBaHToBas XuMus B 2 4. Yacms 2. y4eOHVK M NPAKTUKYM JUIS aKaJeMHUYECKOTO
OakanaBpuara / H. @. CrenanoB. — 2-e u3n., ucmp. u non. — Mocksa: M3narensctBo HOpaiir, 2018. — 283 ¢. — (bakanasp.
Axanemuueckuii  kypc). — ISBN 978-5-9916-9390-5. Tekcr: oamektponnsii / OBC  FOpaiit [caiit].
URL.: https://www.biblio-online.ru/bcode/422395

5. Musnkun B.U., Cumkun B.41., MunsieB P.M. Teopus cTpoeHnst MOJIEKY (3JIEKTPOHHBIE 000I0UKH): Yued. mocoOue A YH-TOB.
- M.: Beicn. mikona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

Pasnen 4. «PacueTHble MeTO/IbI KBAHTOBOI XMMHM:HEAMIMPUYECKHUE U NOJTYIMIHPHYECKHE)

Tema 1. «Heamnupuveckne U MoJy>SMIMpUYEcKHe METOIbI pacueTa MOJeKyJD)
3ansaTuel. PacueTHble MeTOAbl KBAHTOBOM XHUMHUHU: HEAMIIMPHUYECKHE H MOJYIMIIMPUIECKHUE
Inan:

1. [TpuGnrxkeHHBIC BBIPAXKESHHS TSI MATPUYHBIX 3JIEMEHTOB onepaTopa XapTtpu-Doka.

2. BO3MOXHOCTh NOCTPOEHUSI MOTYIMIMPUUECKON TEOPHH FIEKTPOHHBIX 000I0YEK.

3. Meroa camocOoriacoBaHusI MOJIA.

Jluteparypa:

1. MarasuanukoB, A.Jl. Beenenue B kBaHTOBYIO MexaHuKy / A.JI. MarasunamnkoB, B.A. Myxaués. — Tomck: Oms Konrent, 2010.
— 112 c. : w.,tabm., cxem. — Pesxxum nocryma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. —
ISBN 978-5-4332-0046-3. — TekcT: 3JeKTPOHHBIHA.

2. Hopanosnu, [I.A. OCHOBEI KBAaHTOBO-MEXaHHYECKHX IpeACTaBIeHHH o crpoeHnn atoma / JI.A. HopanoBud; MunMCTEpCTBO
obpa3oBanus 1 Hayku Poccuiickoit @enepaunu, denepanbHoe rocyJapcTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHHE
BhICIIEro IpodeccuoHanbHoro obpasoBanust «HOxHbIA (enepanbHblii yHHBepeuter'. — PocroB-Ha-Jlony: M3nmarenbcTBo
IOxHoro  ¢enepansHoro  ymusepcurera, 2011. — 100 c¢. — Pexum JocTyma: 1O  IOJIIHUCKE.
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TeKcT: 3JIEKTPOHHBIIA.

3. Crenanos, H. ®. KBanToBast MexaHWka ¥ KBaHTOBas XUMuUS B 2 4. Yacmp 1: yaeOHUK WM MPaKTHKyM JUIS aKaJeMHYECKOTO
6akanaBpuara / H. @. CremanoB. — 2-e m31., uctp. u gon. — Mocksa: M3narenscrso HOpaiir, 2018. — 233 ¢. — (bakanasp.
Axagemmuecknit  kypc). — ISBN  978-5-9916-9385-1. — Texkcr: osmektponusri // OBC IOpaiit [caiit]. —
URL.: https://www.biblio-online.ru/bcode/422365.
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4. CrenanoB, H. @. KBanroBass MexaHuKa U KBaHTOBas XuMus B 2 4. Yacms 2: y4eOHUK W MPAKTHKYM JJISI aKaJIEMHYCCKOTO
GakanaBpuara / H. @. CrenanoB. — 2-e u3n., ucmp. u non. — Mocksa: M3narensctBo HOpaiir, 2018. — 283 ¢. — (bakanasp.
Axanemuueckuit  kypc). — ISBN  978-5-9916-9390-5. — Tekcr: omektponusii // OBC IOpaiit [caiit]. —
URL.: https://www.biblio-online.ru/bcode/422395

5. Musnkun B.U., Cumkun b.41., MunsieB P.M. Teopus cTpoeHns: MOJIEKy (3IEKTPOHHBIE 000I0UKK): Yueb. mocodue s YH-TOB.
- M.: Beicun. mxona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

Paznen 5. «CTpoeHue U CBOICTBA CONMPSKEHHBIX MOJIEKYJI KOOPAMHAIMOHHBIX COeUHEHU: Teopus
MO u Teopusi NOJIUIHUTAHTAOB)

Tema 1.«KBaHTOBO-XHMHYeCKHeE pacyeThbl MOJIEKYID

3ansaTue 1. KBaHTOBO XUMHIUECKHE PacIEThl MOJIEKYI.

ILnan:
1. KBaHTOBO-XMMUYECKUE PACUETHI OPraHUYECKUX COCTUHEHUN IO METOAY XFOKKEJIS.
2. Teopus BO3MyILIEHUH.
3. Teopus MO u Teopus MOIUIUTAHIOB.

Jlureparypa:

1. Mara3unnukos, A.JI. Beenenue B kBaHTOBYIO MexaHuKy / A.JI. Marasunnukos, B.A. Myxaués. — Tomck: D16 KonTent, 2010.
— 112 ¢. : wn.,tabm., cxem. — Pesxxum nocryma: no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. —
ISBN 978-5-4332-0046-3. — TekcT: 3JeKTPOHHBIA.

2. Hopanosuu, I.A. OCHOBBI KBaHTOBO-MEXaHHYECKHUX IMpeAcTaBieHuid o crpoenun atoma / JI.A. HopanoBud; MuHHCTEpCTBO
obpaszoBanus U Hayku Poccuiickoit depepanun, denepanbHOe TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUpPEKACHUE
BhIcIIero mpodeccroHanbHOro obOpasoBanus «HOxHBIH (enepanbHblii yHHBepcuTeT". — PocroB-Ha-Zlony: WzmarembcTBO
IOxnoro  ¢denmepamsHoro  ymmeepcurera, 2011. - 100 c. — Pexum jgocTyma: [0 IOANHMCKE.  —
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TekcT: 3JICKTPOHHBIIA.

3. Crenanos, H. ®@. KBanroBas MexaHuka 1 kBaHToBasi XuMus B 2 4. Yacme I: y4eOHVK M NPAKTUKYM U aKaJeMUYECKOTO
OakanaBpuara / H. @. CrenanoB. — 2-e u3n., ucmp. u non. — Mocksa: M3narenscrBo HOpaiir, 2018. — 233 ¢. — (bakanasp.
Axamemuueckuii  kypc). — ISBN  978-5-9916-9385-1. — Tekcr: onektponubii / OBC  IOpaiit [caiit]. —
URL: https://www.biblio-online.ru/bcode/422365.

4. CrenanoB, H. ®. KBanToBass MexaHUKa U KBaHTOBas XuMUs B 2 4. Yacms 2: y4eOHUK W TMPAKTUKYM AJISI aKaJEMHYECKOTO
6akanaBpuara / H. @. CrenmanoB. — 2-¢ u3n., ucmp. u nomn. — Mocksa: M3narensctBo FOpaiit, 2018. — 283 ¢. — (bakanasp.
Axanemuueckuii  kypc). — ISBN 978-5-9916-9390-5. — Tekct: oanekrponnbii // 3BC IOpaiit [caiit]. —
URL.: https://www.biblio-online.ru/bcode/422395

5. Musnkun B.U., Cumkun B.51., Munsie P.M. Teopust cTpoeHUsT MOJIEKYJ (3JICKTPOHHBIE 000JI0UKHK): Yued. mocoOue s YH-TOB.
- M.: Beicn. mkona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

Tema 2. «CpaBHenne metonoB BC n MO»
3anatuel. Cpasuenne metonoB BC u MO.
aan:

1. MonexymspHbIif HOH BOAOPOAA.

2. Monexyna Boiopo/a.

3. [IpuHIIMTT MAKCUMAITEHOTO TIEPEKPHIBAHMUSL.

4. Ces3piBaroniue u pasperxistonue MO.

5. Cummerpus MO

6. Cxemslr MO.

Jluteparypa:

1. MarasunnukoB, A.Jl. Beenenue B kBaHTOBYIO MexaHuKy / A.JI. MarasunamnkoB, B.A. Myxaués. — Tomck: Oms Konrent, 2010.
— 112 ¢. : wn.,tabmn., cxem. — Pesxum nocryna: no noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. —
ISBN 978-5-4332-0046-3. — TekcT: 2JeKTpOHHBIH.

2. Hopanosuu, JI.A. OCHOBBI KBaHTOBO-MEXaHUYECKUX MPEACTaBICHUi o cTpoeHnu atoma / JI.A. HopaHoBuu; MUHHCTEPCTBO
obpa3oBanus 1 Hayku Poccuiickoit @enepaunu, denepanbHoe roCyAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE
BBICIIETO TIpodeccroHanbHOro oOpasoBanmst «HOxHBIN (enepanbHblii yHUBepcuTeTr". — Pocros-Ha-/lony: M3marenscTBo
IOxnoro  ¢denmepamsHoro  ymmeepcurera, 2011. - 100 c. — Pexmm jgocTyma: O  TOANHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TekcT: 31eKTpOHHBIIA.

3. Crenanos, H. ®. KBanToBast MexaHHka M KBaHTOBas XUMUS B 2 4. Yacmp 1: yaeOHUK M MPaKTHKyM JUIS aKaJeMHYECKOTO
OakanaBpuara / H. @. CrenanoB. — 2-e u3n., ucmp. u non. — Mocksa: M3narensctBo Opaiit, 2018. — 233 ¢. — (bakanasp.
Axanemuueckuit kypc). — ISBN 978-5-9916-9385-1. — Tekcr: omektponusii // 3BC IOpaiit [caiiT]. —
URL.: https://www.biblio-online.ru/bcode/422365.

4. Crenano, H. ®@. KBanroBasi MexaHuka u kBaHToBasi XuMmus B 2 4. Yacme 2: y4eOHUK M NPAKTUKYM JUIS aKaJeMHYECKOTO
OakanaBpuara / H. @. CrenanoB. — 2-e u3n., ucmp. u non. — Mocksa: M3narensctBo HOpaiir, 2018. — 283 ¢. — (bakanasp.
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Axanemuueckuii  kypc). — ISBN  978-5-9916-9390-5. — Tekcr: onekrponnsiii / OBC IOpait [caiit]. —
URL.: https://www.biblio-online.ru/bcode/422395

Munkun B.1., Cumkus B.51., Munses P.M. Teopus ctpoeHust MosieKyi (3eKTpOHHBIE 0005109KH): Yued. mocobue A yH-TOB.
- M.: Beic. mikona, 1979. - 407 c. URL: https://alleng.org/d/chem/chem93.htm.

Axwmeros, H.C. O6uiast u Heoprannueckas xumus. yue6. amst By3oB / H.C. AxmeroB. — 3-e u3f., mepepab. u 1om. — Mocksa:
Bricmas mkoma, 1998. - 743c.

Pa3znen 6. «kKBaHTOBasi TEOPpUS XUMHYECKHUH peakimii»
Tema 1. «IloBepXHOCTH peaknuii 1 HX CBOHCTBA»

3ansaTue 1. Kpantosas TCOpUA XUMHUYICCKUX peaKHHﬁ.

1. TToBepXHOCTH peakIuii U UX CBOWUCTBA.

2. KBaHTOBaS TEOpUS XUMUIECCKUX PEAKITHA.

3. TpaekTopunu XUMUYECKUX PEAKIIHA.

4. N3ob6pakeHne X01a XUMHICCKUX PEaKITHil.

5. Dramnsl N3MEHEHHs SHEPTUHN PEareHTOB MPOYKTOB.

Jlutepartypa:
MarasunnaukoB, A.Jl. Beenenne B kBaHTOBYIO MexaHuKy / A.JI. MarasunaukoB, B.A. Myxaués. — Tomck: Oms Konrent, 2010.
— 112 ¢. : wn.,rabm., cxem. — Pesxum nocryma: no noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. —
ISBN 978-5-4332-0046-3. — TekcT: 37eKTPOHHBIIMA.
Hopanosuy, /I.A. OCHOBBI KBaHTOBO-MEXaHHYECKHMX IIpeJCTaBlIeHUH o cTpoeHnu atoma / J[.A. HopaHoBuy; MuHHCTEpCTBO
obpa3oBanus 1 Hayku Poccuiickoit @enepanny, denepanbHoe rocyaapcTBEHHOE aBTOHOMHOE 00pa30oBaTebHOE YUPEKACHHE
BhIcIIEro npodeccroHanbHOro obOpasoBanus «HOxHBI (enepanbHblii yHHBepcuTeT". — PocroB-Ha-Zlony: WzmarembcTBO
IOxunoro  ¢enepamsHoro  ymmsepcurera, 2011. - 100 c¢. — Pexmm gocryma: 1mo  mogmmcke.  —
URL: http://biblioclub.ru/index.php?page=book&id=241141. — ISBN 978-5-9275-0852-5. — TeKCT: 3JIEKTPOHHBIIA.
Crenano, H. ®. KBaHToBas MexaHHWKa W KBaHTOBas XUMHA B 2 4. Jacme 1: y4eOHUK M NPAKTUKYM UL aKaJeMHYECKOTO
6akanaBpuara / H. @. CremanoB. — 2-e u3n., ucmp. u nomn. — Mocksa: M3narensctBo FOpaiir, 2018. — 233 ¢. — (Bakanasp.
Axanemuueckmii  kypc). — ISBN 978-5-9916-9385-1. — Tekct: oanekrponnbii // 3BC IOpaiit [caiit]. —
URL.: https://www.biblio-online.ru/bcode/422365.
CrenanoB, H. ®. KBanToBas MexaHHWKa M KBaHTOBas XUMHA B 2 4. Yacmp 2: y4eOHUK M MPAKTHKYM JJI aKaJICMHUECKOTO
OakanaBpuara / H. @. CrenanoB. — 2-e u3n., ucmp. u non. — Mocksa: M3narenscrBo HOpaiir, 2018. — 283 c. — (bakanasp.
Axamemuueckuii  kypc). — ISBN  978-5-9916-9390-5. — Tekcr: onektponubii / OBC IOpaiit [caiit]. —
URL.: https://www.biblio-online.ru/bcode/422395
Munkun B.M., Cuvkud B.51., Munses P.M. Teopus ctpoeHus: MOJIeKy (3IEKTPOHHBIE 000I09KH): Yued. mocodue a1 yH-TOB.
- M.: Beicn. mkona, 1979. - 407 c. URL: https://alleng.org/d/chem/chem93.htm.
AxwmetoB, H.C. O6muias u Heopranudeckas xumus. yueo. s By3os / H.C. Axmeros. — 3-¢ u3j., mepepad. u gomn. — Mocksa:
Bricmias mkona, 1998. - 743c.

Tema 2. «TepMozmHaMuqecmle mapaMmeTpbl XUMHYECCKHUX pealcuni/'l»

3ansaTue 1. TepMoanHaMU4eCKHe MapaMeTPbl XUMHUYECKHUX peaKInil.

Ilnan:

1. Temora peakuu.

2. M3onecMuuecKe peaklui.

3. Kondurypannonnoe B3anMo/ieiicTBHE.

Jluteparypa:

Marasunnaukos, A.JI. Beenenue B kBaHTOBYIO MexaHuKy / A.JI. Marasunnukos, B.A. Myxaués. — Tomck: Db Konrenr, 2010.
— 112 ¢. : wn.,tabmn., cxem. — Pesxum nocryna: no noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=208685. —
ISBN 978-5-4332-0046-3. — TekcT: 3JeKTpOHHBIH.
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6. Axwmero, H.C. O0mmas u Heopranmdeckas xumus. y4e6. mis By3os / H.C. AxmeToB. — 3-¢ u3z., nepepab. u momn. — Mocksa:
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TeMbl 1a60paTOPHBIX PadoT (He npedycmompenvt yueonvim naanom OI).
IpumepHasi TeMaTHKa KYpPCOBBIX padoT (re npedycmompenvt yueonvim naanom OII).

IlepeyeHb KOHTPOJIBHBIX BOMPOCOB K 3a4€Ty
. OCHOBHBIE TIOHSTHS KBAHTOBOW XHUMUH.
. O0yiacTi MPUMEHEHHS U Ha3HAUYECHUE KBAHTOBON XUMUH.
. SlnepHast Mozeib cTpoeHus aroma. KBaHTOBBIE UnciIa. DJICKTPOHHOE CTPOSHUE aToMa.
. DHEPrus MOHU3ALUHU U CPOJICTBO K JICKTPOHY.
. Kimaccudeckast Teopuisi XMMHUYECKOTO CTPOSHUS BEILECTRA.
. OCHOBHBIE MOJIOKEHHS U BBIBOJIBI TeOpHH byTiepoBa. AJUINTHBHBIC CXEMbI, HHKPEMEHTHI.
. Oco0OEHHOCTH ABUKEHUS YACTHLL U CIIOCOOBI OITUCAHUS UX COCTOSHUA.

0NN L AW

. IToctynatel bopa. I'unotesa Jle ne bpoiins.

9. BonHoBas ¢pyHkmsa. BomHoBOM makeT

10. DneMeHTH! KBaHTOBOW MEXaHUKHU.

11. OmHOMEpHBIN NOTEHIIMATBHBIN SAMIUK. YacTHIla Ha OKpYKHOCTH. YacThiia B IpsSMOYTOIBHOHN TpyOKe.

12. 3akOHOMEpHOCTH COCTOSTHUM aToma Bojopoaa. [TloTeHansHas siMa BHUJi€ BOPOHKH.

13. Breipoxxaenne. BomHOBBIE QyHKIIMK aTOMa BOJOPO/IA.

14. KakoB cwmbicn TepMuHOB "KoH(purypamws' wu "koHpopmamms' wonekyn? Ilosicaure, uTo coboit
MPEJCTaBISIIOT KOHQOPMAIMK MOJICKYJT ¥ TPUBEANTE MIPUMEPHI MOJIEKYJ ¢ KOH(DOPMAIIMOHHOW N30MEpHEH.

15. Kakue TUIbl H30MEpPUHA XUMHUYECKUX coenuHeHnid Bol 3naete? IlpuBenure npuMepsl pa3iuyHON H30MEPUU
XUMHUYECKUX COEIUHEHUI.

16. T'ubpuauzanms. Bun sp-rubpuaHsix opOuTaiei.

17. T'apmonunveckuii ocuwuisiTop. Omepatop I'amuiapToHA A8 FApMOHUYECKOTO OCHWLIATOpa. BoaHOoBas
(YHKINS ¥ DHEPreTHYECKHE YPOBHH FAPMOHUYECKOTO OCIHILIATOPA.

18. Crpoenune monekyn [lnanerapHas mMozens MoOJIEKyJbl Bogopona. YpasHeHue lllpenuHrepa s MOJIEKYJIBI
BOJIOpOJA.

20. I'ucrorpamMmbl KapT 3HaYeHUH QYHKIHN JJIS1 MOJIEKYJIBI BOJOPOAa, PTOpH/IA JIUTHS.

21. MeTonbl BAJICHTHBIX CXeM W MOJIEKYJISPHBIX OpOUTaJIei.

22. Cunbl B MOJIEKYJIaxX ¥ XUMHUECKas CBA3b.

23. Teopema I'enpmana-@eiinmana. OOpa3oBaHME XUMHUYECKOW CBSI3M IPH PACHpPENC]ICHUH BaJCHTHOTO
AJNIEKTPOHHOTO 00JIaKa JJIs CITydasi KOBAJICHTHOW CBs3H (MOJIEKYJIa a30Ta); HOHHOU CBSI3U (PTOPHT INTHS).

24, PacnipesiesicHUE 3JIEKTPOHHOM IJIOTHOCTH B MOJIEKYJIaX O€H30J1a, COHJIBUYMBBIX CTPYKTypax, QyiepeHax.
25. KakoBbl OCHOBHBIE COCTAaBISIOIINE U OCHOBHBIE TUIIBI MEKMOJIEKYJSIPHBIX B3auMozeiicTBuii? Ilpusenure
MIPUMEpBHI.

26. CpaBHUTE CTpPOEHHE MOJEKYJI NPOCTHIX M KOOPAWHALMOHHBIX HEOPraHWYeCKUX coequHeHuil. B uém ux
CXOJICTBO M OTIAHYHE?

27. Uto o3Hagaer TepmuH "mommdap"? B uéMm 3aKiIrOdarOTCS CTPYKTYPHBIE OCOOEHHOCTH TIOJHUIAPOB?
[IpuBenuTe npumepsl.

28. Kakue coemuuenuns Ha3pIBalOTCS KitarpataMu? KakoBa ux BO3MOXKHAs CTPYyKTypa?

29. Yto Takoe poTakcaHsl U KaTeHaHbI? KakoBo nx ctpoenne?

30. Yro Bei 3Haete o ¢pymiepenax? B uém ocobeHHOCTH MX CTpoeHHs?

31. Yro BeI 3HaeTe o cTpykType ®uakocteii? Kakosa cTpykTypa accoriaTtoB BOIbI?

32. Yem oTimM4aeTcs CTPYKTypa pacTBOPOB OT CTPYKTYPBI POCTHIX HKUIKOCTEN?

33. Kakue MOJIeKyJIbl CKJIOHHBI K 00pa30BaHMIO KUAKOKPUCTATHYSCKUX (a3?
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34. KakoBBI OCHOBHBIC THITBI KPUCTAUTMIECKUX PEIIETOK?

OuneHuBaHUE OTBETA CTYACHTA Ha 3a4Y€eTe

Xapakmepucmuka omeema

oannnl

JaH monHbIH, pa3BEpHYTHI OTBET HAa ITOCTABJICHHBIA BOIPOC, MOKa3aHa COBOKYITHOCTh
OCO3HaHHBIX 3HAaHMHA 00 O0O0BEKTe, TMPOSBIAIOMIA’NCS B CBOOOJIHOM OINCPUPOBAHUU
MOHATHAMY, yMEHWUW BBIICTUTHh CYIIECTBEHHBIE W HECYIIECTBEHHBIE €ro MPHU3HAKH,
MIPUYUHHO-CIIEJICTBEHHBIE CBSI3W. 3HAaHHE 00 OOBEKTe AEeMOHCTpHpyeTcs Ha QoHe
MMOHMMAHUS €r0 B CUCTEME JaHHOW HAyKd WM MEKIAWCHUIUIMHAPHBIX CBsized. OTBET
dbopMymupyeTcsi B TEPMHHAX HAyKH, H3JI0KCH JIMTCPATYPHBIM SI3BIKOM, JIOTHYEH,
JOKa3aTelleH, IEMOHCTPHUPYET aBTOPCKYIO MO3UIIIIO CTYICHTA.

46-50

JaH monHbIM, pa3BEepHYTHI OTBET HAa ITOCTABICHHBIA BOIPOC, MOKa3aHa COBOKYITHOCTh
OCO3HaHHBIX 3HAHUM 00 00BEKTE, JOKA3aTEIHHO PACKPHITHI OCHOBHBIE TIOJIOKCHUSI TEMBI; B
OTBETEC TIPOCIICIKMBACTCS YETKas CTPYKTypa, JIOTHMYECKas IOCJIEI0BATEIbHOCTD,
OTpaXKkaroIasi CyIIHOCTh PAaCKPBIBAEMBIX IOHSTHH, TEOPHil, SBIEHIUI. 3HaHNE 00 00BEKTe
JEMOHCTpUpPYETCs Ha (oHe TMOHMMAaHWUS €ro B CUCTEME JAaHHOW HayKu W
MEXIUCIUIUIMHAPHBIX CBsi3eil. OTBET W3JIOKEH JUTEPATYPHBIM SI3BIKOM B TEPMHHAX
Hayku. MoryT OBITh JOMYIIEHBI HEJOYETHl B OMNpEACNICHHHM TOHATHH, WCIpPaBICHHBIC
CTYJEHTOM CaMOCTOSITEIIEHO B ITPOIIECCE OTBETA.

41-45

JlaH nonHbIi, pa3BEpHYTHIA OTBET Ha MOCTABJICHHBIN BOMPOC, TOKAa3aHO YMEHUE BBIICIUTh
CYIIIECTBCHHBIE M HECYIIECCTBEHHBIC TMPU3HAKHU, MPUINHHO-CICACTBCHHBIC CBS3U. OTBET
YETKO CTPYKTYPHpPOBAaH, JIOTMYEH, H3JI0)KEH B TEpMHUHaX Hayku. OAHAKO HOMYLIEHBI
HE3HAYNTEIbHbIE OMMOKA WIW HEJ0YeThl, WCIIPAaBIEHHBIE CTYACHTOM C TIOMOIIBIO
«HABOJALIMX» BONPOCOB MPETOIaBaTEs.

36-40

JaH MmonHbIi, HO HEAOCTATOYHO TOCJIEIOBATENIbHBIM OTBET HA MOCTABJIEHHBINA BOIIPOC, HO
[IpU 3TOM IOKa3aHO YMEHHUE BBIACIUTH CYLIECTBEHHBIC U HECYLIECCTBEHHBIC MPU3HAKU U
NPUYMHHO-CIIEICTBEHHbIE CBsI3U. OTBET JIOTMYEH U U3JIO0XKEH B TEPMUHAX Hayku. Moryt
OBITh JOMYIEHbI 1—2 OmMOKH B ONPEIEICHUH OCHOBHBIX TOHSATHH, KOTOPBIC CTYJCHT
3aTPYAHSIETCS] HCIIPABUTH CAMOCTOSITENIBHO.

31-35

JaH HenoCTaTo4HO TMOJHBIA M HEIOCTATOYHO pa3BepHYThM otTBer. Jlormka wu
MOCJIEI0BATEIbHOCTh M3JIOKCHHUS MMEIOT HapylleHHUs. JlomyIieHsl OmuOKH B PaCKPbITUH
MOHATHH, ynoTpeOiaeHnn TepMuHOB. CTYIEHT HE CIOCOOEH CaMOCTOSITENBHO BBIICIHTH
CYILIECTBEHHBIE M HECYIIECTBEHHBIE IPU3HAKN U IIPUYUHHO-CIEICTBEHHBIE CBS3H. CTyIEHT
MOKET KOHKPETH3HpOBaTh 00OOIIEHHBIE 3HAHUS, JOKAa3aB Ha NMpUMEpax HX OCHOBHBIE
MOJIOKEHHUST TOJNBKO C IIOMOLIbIO TpenofaBatens. PeueBoe odopmieHne TpelyeT
MIONPABOK, KOPPEKIIHH.

26-30

JlaH HENOJHBIM OTBET, JIOTUKA U MOCIEIOBATEIIBHOCTh U3IOXKEHUS UMEIOT CYLIECTBEHHBIE
HapymieHus. JlomymieHsl TpyObie OMMOKK TIPH ONPEAENICHUH CYIIHOCTH PacKPBIBAEMBIX
TIOHSITUH, TEOPH, SBIICHUH, BCIICJICTBUE HEMOHUMAHMS CTYJICHTOM HX CYIIECTBEHHBIX U
HECYILIECTBEHHBIX TPU3HAKOB M CBs3el. B 0TBeTe OTCYTCTBYIOT BBIBOABL. YMEHHUE
PacKpbITh KOHKPETHBIE TMPOSBIEHUS OOOOIIEHHBIX 3HAHWH HE TIOKa3aHo. PedeBoe
odopmiieHue TpeOyeT MONPaBoOK, KOPPEKIIHH.

21-25

JlaH HEMOJHEIN OTBET, MPEACTABIISIONINI COO0M pa3po3HEHHBIC 3HAHUS 110 TEME BOIIPOCa C
CYIIECTBEHHBIMH OIIMOKaMH B ONpeaeieHusix. [IpucyTCTBYIOT —(parMeHTapHOCTS,
HEJIOTUYHOCTh M3J0KeHUA. CTYIEHT HE OCO3HACT CBSI3b JAHHOTO IMOHSTHUS, TEOPHUH,
SABJICHUA C JPYTr'UMHU OGBGKTaMI/I JUCHUIIIINHBI. OTCYTCTBy}OT BbIBOJbI, KOHKpETHU3alud U
JOKa3aTCJIbHOCTh H3JIOXKCHUS. Peun HErpaMOTHas. HOHOHHI/ITCHBHI)IG U YTOUHSAIOOIUC
BOIIPOCHI MpPENOAABaTeNll HE MPUBOIAT K KOPPEKLUHH OTBETAa CTYAEHTAa HE TOJIBKO Ha
MIOCTAaBJICHHBIA BOMPOC, HO U HA APYTHUE BOMPOCH] IUCIUILIUHBL.

1-20

He ITOJIY4Y€HBI OTBETHI 110 0a30BLIM BOIIpocaM TUCHUIIINHBI.

Iloxa3zaTenau u KPUTCPUH OLICHUBAHUSA KOMHeTEHHI/lﬁ Ha Pa3jIMYHBbIX 3Talmax ux (bOpMHpOBaHHﬂ,

OIMUCAaHHE NIKAJI OICHUBAHUA

YpoBeHb c(hOPMUPOBAHHOCTH KOMIIETEHIIUI

«MMUHUMAJIBHBIA «MuHMMAJIBHBII «Cpennmnii ypoBenb»(71- «BbIcokuii
YPOBEHb He ypoBeHb»(56-70 6as1/10B) 85 6an10B) ypoBeHb»(86-100
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AOCTUTHYT» (MeHee Komnerenuun KoMmnerenunn 0aJ1J10B)
55 6annoB) c(OpMHPOBAHBI. c(hOpMHPOBAHBI. Kommerennnn
Komnerennnu He c(hOopMHPOBaHBEI.
c(OopMHUPOBaAHBI. CdhopmupoBansl 6a30BbIe 3HaHusI OOMIMPHEIE,
CTPYKTYPBI 3HAaHHH. CHUCTEMHBIE. 3HaHus TBEpAbIE,
3HaHUS OTCYTCTBYIOT, | YMeHHs (pparMeHTapHbI U YMeHus: HocsIT apryMEHTUPOBaHH
PENpOaYKTUBHBIN b€, BCECTOPOHHHUE.
YMeHHUs yCIEIIHO

YMCHUSA U HABBIKU HC

HOCSIT PENPOyKTUBHBIN

XapakTep.

XapaKkTep, NPUMCHAOTCA

K PCIICHUIO TUIIOBBIX

IIPUMEHAOTCA K

OCHOBHBIX IOHATHH U

BOIPOCOB B paMKax
3aJaHui OMJIeTa;
- OTCYTCTBHE YMCHHUS

JONOJHUTCIIbHBIC BOIIPOCHI;

KaTeropui;
- HEITOHHUMaHue - HEJJOCTaTOYHOE BJIaJICHUE
CYILITHOCTH JIUTEPATYPOH,
JIOTIOJIHUTENBHBIX PEKOMEHIOBAaHHOMI
MIPOrpaMMON AUCLIUTUINHEI,

- yMeHHe 0e3 TpyobIx
omunOOoK pemarb
MPaKTUYECKUE 3aJaHHs,

MPAKTUKU U TEOPHH,
BBISIBIISITH MTPOTHBOPEYUHS,
MpOoOJIEMBI U TEHACHITIH
pa3BUTHS;

- IPaBUJIbHBIC U
KOHKpETHEIE, 0e3 TpyOBIX
oIMOOK, OTBETHI Ha

MOCTABJICHHBIC BOMPOCHL;

c(OpMHUPOBaAHBHI.
JeMoHCTpUpyeTCa HU3KUI
YpOBEHBb 3aJaHui. PELICHUIO KaKk
CaMOCTOSITETBHOCTH Hdemoncrpupyertcs TUIOBBIX, TaK U
MIPAKTHYECKOTO HABHIKA. JIOCTaTOYHBIA YPOBEHb HECTaHIaPTHBIX
CaMOCTOSITETFHOCTH TBOPYECKUX
YCTOHYUBOTO 3aJaHUM.
MMPaKTHYECKOTO HaBbIKa. | JleMoHCTpupyeTcs
BBICOKUH
YPOBEHBCAMOCTOAT
€JIbHOCTH, BBICOKAsI
aJanTUBHOCTH
MPaKTUIECKOTO
HaBbIKa
Onucanue KpuTEpHeB OLEHUBAHUA
OO0yyvaromuiics OO0yyaromuiics OO0yuaromuiics OO0y4aromuiics
JIEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:

- CYIICCTBCHHLIC - 3HaHUA TCOPETUIYCCKOIO - 3HAaHUEC U IIOHNMAaHHEC - FHY6OKI/IC,
MPOOEITHl B 3HAHUSAX MaTepuana; OCHOBHBIX BOIIPOCOB BCECTOPOHHUE U
y49e0HOT0 MaTepraa; - HETIOJTHBIE OTBETHI HA KOHTPOJINPYEMOTO apryMEeHTHPOBaHH
- IOy CKaloTCs OCHOBHBIE BOIIPOCHI, 00BbeMa IPOrpaMMHOTO bI€ 3HAHUS
MPUHIUITHAIEHEIE OIMOKH B OTBETE, MaTepuana; MPOrPaMMHOTO

OIMOKY TPH OTBETE | HEJOCTATOYHOE TOHUMaHHUE - TBEp/Ible 3HAHUSA MaTtepuana,;

Ha OCHOBHBIE BOTIPOCHI CYIITHOCTHU U3J1araeMbIX TEOPETHUECKOTO - TIOJIHOE
ounera, OTCYyTCTBYET BOIIPOCOB; MaTepuana. MOHUMaHue
3HAaHWE U IOHUMaHUEe | - HEYBEPEHHBIC U HETOYHEIE -CIIOCOOHOCTh CYIITHOCTH |

OTBEThI Ha YCTaHaBJIMBATh U B3aNMOCBA3HU
OOBSICHATH CBS3b paccMaTpUBaEMBbIX

MIPOIECCOB U
SIBIICHHI, TOUHOE
3HAHHE OCHOBHBIX
MOHSTUI B paMKax
00Cy)IaeMBIX
3aJlaHui;
- CIOCOOHOCTH
YCTaHaBIUBAaTh U

BBIIIOJIHATH
MPaKTHYECKUE KOTOpBIE CIIEAYeT
3a/1aHus, BBITIOJIHHTb. - YMEHHE peliaTh OOBSICHSTH CBSA3b
npeaAyCMOTPCHHBIC MMPAKTUYCCKUEC 3a1aHNs, IMPAKTHUKU U
IpOrpamMmoit KOTOpBbIE CIIEAYeT TEOPHH;
JIMCIUTIIHHBI, BBITIOJTHUTB; - JIOTHYECKH
- OTCYTCTBHE - BJIaJICHUE OCHOBHOM H0CJIeZI0BATE bHbIC
TOTOBHOCTH JITEPaTypoi, , COZIepIKaTeNbHBbIE,
(crocobHOCTH) K PEKOMEHIOBaHHOM KOHKpETHbIE U
JINCKYCCUH U HU3KYIO MporpamMmon HACUEPIBIBAIOIINE
CTCIICHb JAUCIHUITIIINHBI, OTBETHI HA BCC
KOHTaKTHOCTH. - HaJTMYKre COOCTBEHHOH | 3ajaHus Ouiera, a
000CHOBaHHOH MO3UIHN TaKKe
1o 00CYXIaeMbIM JIOTIOJTHUTEIbHBIE
BOIIPOCaM. BOITPOCHI
Bo3MoKHBI 9K3aMEHATOopa;
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HE3HAUUTEIbHBIC - YMEHUE pellaTh
OTOBOPKHU U HETOYHOCTH B MPaKTUYECKUE
PACKPBITHH OTACIBbHBIX 3a/IaHUS;
MOJIOKEHUH BOIIPOCOB - cBOOOIHOE
OmseTa, MPUCYTCTBYET WCIIOJIb30BAaHUE B
HEYBEPEHHOCTh B OTBETAaX OTBETax Ha
Ha BOIIPOCHI
MaTepHaioB
PEKOMEHIOBAHHOU
OCHOBHOMU H
JIOTIOJTHUTEITBbHOMN
JIUTEPATYPBL.
Ouenka Onenka Ouenka «xopomuio» / Ouenka
«HEY/IOBJIETBOPUTE/Ib | «YAOBJIETBOPUTEILHOY / «32YTEHO» «OTJIMYHO» /
HO» /He3a4YTEeHO «32YTEHOY «324YTEHO»

Tunosbie KOHTPOJIbHBIE 3aJaHUS WM MHbIEe MaTepPHAaJIbl, HEOOXOAUMBIE 1JIs1 OeHKHN 3HAHMI, YMEeHH,
HABBIKOB U (WIN) ONBITA AeSITeJIbHOCTH, XapaKTepu3yloLei 3Tanbl (GOpMUPOBAHNS KOMIIETEHUHI B
npouecce 0CBOeHHs1 00pa30BaTeIbLHOH IPOrpaMMBbl.

Pa3nen Nel OcHOBHEBIE ITOJI0KEeHUA KBAHTOBOW XHUMUH

1. KBanToBast XUMHUsI U3y4aerT:

a. KayecTBeHHBIN 1 KOTUYECTBEHHBIN aHAJIN3 BEILIECTB

0. B3anmHOe mpeBpaiiieHre 0JHOTO BUIa JHEPTUU B APYTOM.

B. XMMHYECKHE TPOIIECCHl Ha OCHOBE (PH3UIECKHUX 3aKOHOB.

r. [ToBepxHOCTHBIE sIBIICHUs Ha paszaene das.

I. CTpoeHHE BEIECTBa HA OCHOBE MAaTEMAaTUKH U JPYTHX HAYK.

2.B Teopuum XUMHUECKOTO CTPOEHHs BELIECTBAa KOJIEKTUBHOE B3aUMOJIEHCTBHE MOYKHO pacCcMaTpUBaTh Kak
oOpa3oBaHue

a. BceBO3MOXKHBIX CBA3EM MEXy aTOMaMU

0. [TapHbIX cBsI3eit MeX Iy aTOMaMu

B. «CBSI3aHHBIX» U «HECBA3aHHBIX» aTOMOB

3.Teopust cTpOoeHHS BEIIECTBA OOBSICHSET, YTO

a. Bce B3anmozeiicTBrS MEXTy aTOMaMU SIBJISIFOTCS TJIaBHBIMU («CHUIIBHBIMEI);

0. YacTb B3aUMOACWCTBHHA MEXIy aTOMaMH SIBJISIIOTCS TJIABHBIMH («CHJIBHBIMK»), 4acThb B3aUMOACHUCTBHUN
MEX[y aTOMaMu clIa0bIMu;

B. HeBO3MOXHO onpenenuTs HaIuYHe TIIaBHBIX U CIA0bIX CBA3EH MEXIy aTOMaMH.

4. B Teopun CTpOEHHs BELIECTBA MPEICTABIECHA B3aMOCBS3b MEX]y CTPOCHHEM BEILIECTBA M €r0 CBOMCTBAMHU
Kak

a. (QYHKIMS MapIHaibHBIX CBOMCTB TONBKO 3()()EKTUBHBIX aTOMOB M XHMHUYECKUX CBSI3EH;

0. GyHKLMS MapUUAIBHBIX CBOWCTB XMMUYECKHUX CBSA3EH M Nap HECBA3aHHBIX aTOMOB;

5. CHHXOTPOHHOE HU3JIy4YEeHUE UMEET TIPUPOTY
a. CBETOBOTO JIy4a

0. DIEKTPUIECKOTO MO

B. JICKTPOMAarHuTHOI'O I10JIA;

6.Iloctynarel bopa xapakTepusyroT aToM B
a. HEyCTOMYHMBOM COCTOSIHUU

0. IEPEeX0JHOM COCTOSIHHU;

B. CTAlIMOHAPHOM COCTOSTHUH;
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7.I'unoresa Jle ne bpoiins oOBsACHSAET, 9TO JIEKTPOH CIIOCOOCH
a. TudparupoBarh MOA0OHO BOTHAM COXPaHSISI CBOM CBOWCTBA;
0. TudparupoBarth MOJOOHO BOJTHAM HE COXPAHsS CBOU CBOWMCTBA;

8. Bribepure dopmyiy, KOTOpas XapaKTepU3yeT MOHOXPOMATHYECKOE W3JIyYCHHE aroMa NpU Iepexoje W3
OJTHOTO CTAI[MOHAPHOTO COCTOSIHUS B IPYTOE.

a. E2ho =E1+E2

0. ho =E1-

B. h/o =E1-E2

9. BonHoBas QyHKIMS XapaKTepH3yeTcs

a. KaK KOMILJICKCHAsl BEJINUNHA;

0. KaK BeJIMUMHA HE 3aBHCALIAS OT BPEMEHH;

B. KaK BeJIMYMHA, 00JIaAatonas CBOUCTBOM AUCKPETHOCTH; 49

10. Ypasrenue | | y2 | dV oznauaer, 9To

a. 4acTHIla pacroiaraercs ToJIbKO B 00JIACTH OMPEEIICHHOTO MPOCTPAHCTBRA;
0. 4acTHIIa MOXKET HaXOJIUThCS BO BCAKOH TOUKE BHYTPH U BHE MIPOCTPAHCTBA;
B. MHTETPAJl B3ATHII [T YaCTUIA HA TPAHUIIC IPOCTPAHCTBA PaBeH 1;

T. MHTETpaJl B3SATHIN JUIsl YaCTUIA Ha TpaHUIle MPOCTpaHcTBa paBeH 0

Tunosble 3a1aHus 1 py0esKHOM NUCbMEHHOH KOHTPOJIbHOMH padoThl

Pasnen 2 «KBanToBas Teopusi 00pa3oBaHUsI XMMMYECKHUX CBs3eii»

Bapmuanr 1.

1. B ueM 3aknrouaetcst cMmbici TeopeMsl I'enbMana — deiitnmana?

2. B uem mposBiseTcs CBA3b MEXAY KIACCHUECKUM M KBAaHTOBBIM IIPEACTaBICHHEM O XapakTepe
B3aMMOJEHCTBUS MEXTy OT/IE€IbHBIMU YaCTHIIaMH B MHOTOaTOMHO Molekyne?

3. UeMm ompenesnstoTcs CUilbl, JCHCTBYIOIINE HA A/Ipa aTOMOB?

4. Kak ¢ momomipio OOMMX TPEACTaBICHWH O CHjaX, JCWCTBYIOMIMX HAa SApa MOJIEKYJNBI CO CTOPOHBI
AIIEKTPOHHOI 00O0JIOUKH, MOKHO OOBSICHUTH CYIISCTBOBAHHE HEBAJICHTHBIX XUMHUYECKHX CTPYKTYP, MMOJO0OHBIX
COHJIBUYCBBIM U OOBEMHBIM MOJIEKYJIaM?

Bapmuanr 2.

1. Yro Takoe xummueckas cBsi3b? KakoBa mpupona 3Toi cBs3u?

2. Kakyioo ponb WrparoT B TeX WM HHBIX ClOy4yasX TaKk Has3biBaemMble [ - M []- cocrapistonme oOIIero
AJIEKTPOHHOTO Pacpe/IeIICHUs?

3. Kakue ¢usuueckue SBICHUS TMOJTHOCTBIO TEPSIOTCS, €CIIM OTPAHWYHTCSl PEIICHHEM 3aJadd O IBIKCHHU
AJIEKTPOHOB B TI0JI€ HEMOIBUKHBIX sep?

4. Kak MOXHO OOBSICHUTH XUMHUYECKYIO CBSI3b B MOJIEKYJIaX QyJLIepeHoOB?

Bapwuanr 3.

1. Kakoe ycnoBrue HE0OXOAWMO HAJIOKUTHh C CAMOTO Hayajga Ha BO3MOJKHBIC JIBIDKEHHS AP IPH peIIeHUH
00I1Ie# AMEKTPOHHO-KOJIe0aTeILHOM 3a/1a4 JJI1 MHOIOATOMHBIX MOJICKYJ1?

2. YTo Takoe BHIYUCIISIEMbIE H U3MEPsEMbIe BEJTMYMHBI ITPU MCCIEJOBAHUN MUKpOMHpPa?

3. Kakoii ¢pusndeckuii CMBICI PUIACTCS TOHSATHIO 3aps/ia aToMa 1o Majuiikeny?

4. EcTb 11 pa3nuyus B XapakTepe XUMHUYECKHX CBS3€H B IJIOCKUX LUKIMYECKHX apOMAaTHYECKHX CTPYKTypax
Tuna OeH3ona, HadTamuHa U chepuIeckux CTPYKTypax, TJe Ka3zaloch Obl UMEIOTCA T€ e caMble KOJbla, Ha
pAacIoIoKeHHbIE Ha MOBEPXHOCTSIX cepbl?

Bapmuanr 4.

1. Kakue BbI 3HaeTE MEXaHU3MBI BIUSHUAS 3aMECTUTENICH HA PEAKITHOHHYIO CITOCOOHOCTH MOJIEKYIT?

2. [ToueMy 0coOyI0 pOJIb UTPAOT MOJISPHBIE 3aMECTUTENN?

3. imeeTcst 1 yaneHHOE BIMSHUE TTOJSIPHBIX 3aMECTUTENCH U KaKOB (PU3UYECKHUN CMBICIT UX JIEHCTBUS?

4. Kakx MOXHO OTpEIEINTh XapaKTep XUMHUYECKON CBSI3U M JEHCTBUE DIIEKTPOHHO-SIEPHBIX CHI C TTOMOIIBIO
HCCIEAOBAHUSI KApPT MPOEKUUN OTAEIbHBIX COCTABISIOIIMX AJEKTPOHHO-SIIEPHBIX CHJI BAOJbL 3aJlaHHBIX
ceueHui?
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IIpuMepHbIe TeCTOBbIE 3aaHUs 1Sl PYOe:KHOI aTTecTalun
l.
1.KBaHTOBasI XMMUS U3y4YaET:
a. KauecTBeHHBIM 1 KOTUYECTBCHHBIN aHAJIN3 BEIICCTB
0. B3anmuoe mpeBpaiiieHre 0JHOTO BUIa JHEPTUU B APYTOM.
B. XMMHYECKHE TPOIIECCHI HA OCHOBE (DH3UYECKUX 3aKOHOB.
r. [loBepXHOCTHEBIC SIBICHHS HA pasmeie ¢as.
1. CTpoeHne BelecTBa Ha OCHOBE MaTEeMaTHKH U IPYTHX HAyK.

2.B Teopuum XUMHUYECKOTO CTPOEHHs BELIECTBA KOJJIEKTUBHOE B3aUMOJIEHCTBHE MOYKHO DPacCMaTpUBaTh Kak
obpazoBaHue

a. BCeBO3MOXKHBIX CBA3E€H MEKy aTOMaMU

0. [lapHbIX cBsI3eil MeX Iy aTOMaMu

B. «CBSA3aHHBIX)» U «HECBSI3aHHBIX)» aTOMOB

3.Teopus cTpoeHUs BEIIEeCTBA OOBIICHSET, YTO

a. Bce B3anmozeiicTBHS MEXTy aTOMaMU SIBJISIFOTCS TIIAaBHBIMHE («(CHIIBHBIMI);

6. Yactp B3aMMONEHCTBHI MEXIy aTOMaMH SIBIISIOTCS TJIABHBIMH («CHJIBHBIMH»), YacTh B3aWMOJCHUCTBUI
MEXJIy aTOMaMH ClI1a0bIMH;

B. HeBo3Mo0OkHO OMpPEACINTb HAJIMIUC ITIAaBHBIX U cna61)1x CBsI3en MCXKAY aTOMaMH.

4. B TCOPHU CTPOCHUA BCUICCTBA IPCACTABJICHA B3aUMOCBA3bL MCKAY CTPOCHHUEM BCUICCTBA U €TI0 CBOMCTBaMH
KaK

A. GOyHKIWSI TapIHaTbHBIX CBOMCTB TOJNBKO dP(PEKTUBHBIX aTOMOB U XUMHUYECKHX CBSI3EH;

b. ¢yHKIMS maprpanbHBIX CBOMCTB XMMUYECKHX CBSI3€H M ITap HECBSI3aHHBIX aTOMOB;

5. CHHXPOTPOHHOE H3JTyUYCHHE UMEET MPUPOIY
a. CBETOBOTO Jiy4a

0. JIEKTPUIECKOTO OIS

B. JICKTPOMAarHuTHOI'O IOJIA;

6.IToctynatel bopa xapakTepusyroT aToM B
a. HEyCTOMYMBOM COCTOSTHUU

0. IepexoTHOM COCTOSIHUY;

B. CTAI[HOHAPHOM COCTOSIHHHY;

7.I'unotesa Jle ne bpoiinst 06bACHSIET, YTO MEKTPOH CIIOCOOEH
a. 1 parupoBaTh MOJOOHO BOJIHAM COXPAaHsS CBOU CBOMCTBA;
0. nudparupoBath Mo00HO BOJTTHAM HE COXPaHSS CBOH CBOWCTBA;

8. Bribepure (opmyiy, KOTOpas XapakTepu3yeT MOHOXPOMATHYECKOe H3JIy4YeHHE aroMa Npu Mepexoje H3
OJTHOTO CTAI[MOHAPHOT'O COCTOSIHUS B IPYTOe.

a. E2ho =E1+E2

6. ho =E1-

B. h/o =E1-E2

9. BonHoBast QyHKIMS XapaKTepu3yeTcs

a. KaK KOMIIJICKCHAsl BEJINUMHA;

0. KaK BeJIMYMHA HE 3aBHCAIIAS OT BPEMEHH;

B. KaK BeJIMYMHA, 00JIaato1Iasi CBOWCTBOM JIUCKPETHOCTH;

10. YpaBHeHue | | 2 | dV o3nauaer, yto

a. 4aCTHUIIAa PACIIOIaraeTcst TOJILKO B 00JIACTH OIIPEAEICHHOTO IIPOCTPAHCTBA;

0. 4acTHIIa MOXKET HaXOJIUThCSI BO BCSKOM TOUKE BHYTPH U BHE IPOCTPAHCTBA; 51
B. MHTETpaJ B3ATBIN U1 4aCTHUIA HA TPaHUIIE IPOCTPAHCTBA paBeH 1;

T. MHTETpaJl B3STHIHM ISl YacTHIA Ha TPaHMUIlE MpocTpaHcTBa paseH (;
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11. Beibepere ypaBHeHHE, KOTOPOE 03HAYAET, YTO BOJIHOBAS (PYHKIIHS 3TO CONpPsyKEHHAst (DyHKIIHUS.

a. y(x,y,2,)2

6. y=y(x,y,zt)
B. [y2] = yy*
T. J | y2 | dv

12. Bo3HUKHOBEHHE BOJIHOBOIO ITaKeTa

a. He 3aBHCUT OT N3MEHEHHUS BETMYMNHBI BOTHOBON ()yHKIIHH.
0. 3aBHCHUT OT PE3KOTO MMOHWKEHUS BOJTHOBOU (PyHKIIMU

B. 3aBHUCHUT OT PE3KOTI'0 BO3PACTaHUS BOJHOBOH (PYHKIIUY;

Il.

1) M30TOMBI OTHOTO 3JIEMEHTA OTIMYAIOTCS YUCIIOM. ..
a. DJICKTPOHOB;

b. HEHTPOHOB;

C. IPOTOHOB;

d. mo3uTpOHOB.

2) Pagnyc aTOMOB YMEHBIIIAETCS B PSLY DJIIEMEHTOB. . .
a. Br, F, CI;

b. Li, Na, K;

c. P, Si, Al;

d. Se, S, O.

3) Pagmyc aneMeHTOB BO3pacTaeT B psay...
a. O, S, Te, Se;

b. Mg, Ca, Ba, Sr;

c. Si, Ge, Sn, Pb;

d. Al, Si, Mg, Na.

4) B eprozie ¢ yBenTMYEHUEM TTOPSIKOBOTO HOMEpA 3JIEMEHTOB METaJUIMIECKIE CBOICTBA. . .

a. YCUJIMBAIOTCS;
b. ocabeBaroT;

C. U3MEHAIOTCSA HEOJHO3HAYHO;
d. He U3MEHIIOTCSL.

5) B rpynmnax ¢ yBenuueHreM HOpsAKOBOTO HOMEpPA ANIEKTPOOTPUIIATELHOCTD JIEMEHTOB. . .

a. He U3MEHSETCS,
b. yBenuuuBaeTcs;

C. YMCHBIIIACTCS,

d. u3MeHsIeTCst ePHONYECKH.

6) KucnoTtHbli XxapakTep UIMEIOT OKCHJIBI, 00pa30BaHHBIC METAIIAMH. . .
a. TJIAaBHBIX TOATPYIIIL;

b. co cTeneHbI0 OKUCICHNS PaBHOW MIIH BbIIe +4;

C. C TF00OI CTENIEHBbI0 OKUCIICHHS;

d. co creneHpro OKUCICHHUS HIDKE 4.

7) Ypasuenue lllpenunrepa moka3plBaeT XapakKTEPHCTHKY BOTHOBOW (DYHKITUH
a. OTHOCHUTENIFHO JEKAPTOBBIX KOOPIMWHAT;

b. OTHOCHTENBHO BpEMEHH;

C. OTHOCUTENIFHO U3MEHEHHS TEIJIOBOro 3 QeKTa;

d. OTHOCUTEIBHO NEPEX0ia YACTHULIbI U3 OJJHOI'O COCTOSIHUS B IPYToeE.

8) B TCOPHUHU XUMHYCCKOI0 CTPOCHUA BCUICCTBA KOJUICKTUBHOC B3aPIMO}.I€I>iCTBPIe MOXXHO pacCMaTpuBaTh Kak

oOpa3oBaHue:
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a. BCeBO3MOXKHBIX CBS3EH MEXTy aTOMaMU;
b. mapHBIX cBsA3El MEXTy aTOMaMH;
C. «CBSI3aHHBIX» U «HECBS3aHHBIX)» aTOMOB.

9) YpaBuenwue lllpeaunarepa moka3siBaeT XapaKTEPUCTHKY

a. aToMa B MPOCTPAHCTBE;
b. moBeeHuE 3MEKTPOHA BHYTPU aTOMa;
C. MPOTEKaHNEe XUMHUIECKON PeaKIIny.

10) Teopust cTpoeHUs BelieCTBa OOBICHSIET, YTO

a. BCE B3aUMO/JICHCTBUS MCIKAY aTOMaMU ABJIAIOTCS I'NTaBHBIMUA (((CI/IJ'II)HI:IMI/I)));

b. vacTs B3auMOaeHCTBHI MEXTYy aTOMAMH SBIISFOTCS TTIABHBIMHU («CHITBHBIMIY ), YaCTh B3aMMOACHCTBUN MEXKIY

aTOMaMH CIIa0BIMH;

C. HCBO3MOKHO ONPCACIUTD HAJINUYUC TJIaBHBIX U cIa0BIX CBSI3EM MCKAY aTOMaMH.

11) BonmHoBas ¢hyHKINS XapaKTepU3yeTcs
a. KaK KOMILUICKCHAs BEJINYMHA;
b. kak BelnMYKMHA HE 3aBUCSIIAs OT BPEMCHH;

C. KaK BEIMYMHA, 00JIaaroIIasi CBOHCTBOM JUCKPETHOCTH.

12) Onepatopsl 3TO BETUYUHBI, KOTOPHIE
a. 3aBUCHT OT QYHKLUI CUCTEMBI;
b. He 3aBHUCAT OT PYHKIMIA CHCTEMBI.

13) KBanToBast XuMus u3ydaer:
a. KauecTBeHHBIN 1 KOJIMYECTBEHHBIN aHAIN3 BEIIECTB.

b. B3anMHoe npeBpalieHie 0JHOTO BHJIa SHEPTHU B IPYTOM.
c. XMMHYECKHE TIPOLIECCHl HA OCHOBE (PH3MYECKHX 3aKOHOB.

d. [ToBepxHOCTHBIE SBICHUS Ha pazferne ¢as.

e. CTpoeHue BellecTBa Ha OCHOBE MaTEeMAaTHUKU U IPYTHX

14) Bribepete ypaBHEHHE, KOTOpOE 03HAYAET, YTO BOJHOBAS (PYHKIMS 3TO COMpPsDKEHHAS (PYHKIINS.

a. y(x,y,2,)2
b. y=y(x,y,z,t)
c. [W2] = yy*
d.[|y2|dv

15) B Teopun CTpoeHUs BEmIeCTBA IIPEICTABICHA B3aUMOCBSI3h MEXIY CTPOCHHEM BEIIECTBA U €r0 CBOMCTBAMH

KakKk

a. QyHKIHKSA TapIUaNIbHBIX CBOMCTB TOJIBKO 3()(DEKTHBHBIX aTOMOB M XUMHUECKUX CBS3CIH;
b. GpyHKIIMS naplyaibHBIX CBOMCTB XMMHYECKUX CBS3CH U Map HECBSI3aHHBIX aTOMOB.

H :L[pf + pf +pf]
16) Vpasuenue: 2m BBIPAYKAET
a. omepaTop UMITYJIbCa;
b. oneparop I"'amenbToHa;.
C. OTIepaTop SHEPTHH.

17) IloTeHnmaNbHEBIN OTHOMEPHEIH SIIUK TTOKA3hIBAET
a. YPOBHH dHEPIHH;

b. pacnipeneneHune 3IEKTPOHOB IO YPOBHSIM;

C. XapaKTePUCTUKY BOJIHOBBIX (DYHKITHI.

18) CHHXpOTpOHHOE M3ITYYEeHNE UMEET MPUPOTY
a. CBETOBOTO JIyya ;
b. 3JIeKTpUYECKOTO TOJIS;
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C. DJICKTPOMAarHuTHOIO I10JIA;

19) BBIpOX/ICHUEM HA3BIBAIOT

a. HabOp IJIaBHBIX KBAHTOBBIX YMCEN, KOTOPOMY COOTBETCTBYET OJMHAKOBAS SHEPTHSI,

b. Habop MarHUTHBIX KBAHTOBBIX YHCEIN , KOTOPOMY COOTBETCTBYET OJIMHAKOBAS YHEPIHS,

C. HabOp TJIaBHBIX KBAHTOBBIX YHCEN, KOTOPOMY HE COOTBETCTBYET OJIMHAKOBAS SHEPTHUS;

d. HabOp MarHUTHBIX KBAHTOBBIX YHCEJ , KOTOPOMY HE COOTBETCTBYET OJIMHAKOBAsI YJHECPT UL

20) Iloctynarsr bopa xapakTepu3yrT aTOM B ....
a. HEyCTOHYMBOM COCTOSIHUU

b. mepexomHOM COCTOSHUMY;

C. CTAIlMOHAPHOM COCTOSTHHH.

21) N'mcrorpamma nokasbIBaeT pacrnpenesieHue. . ..
a. JIEKTPOHHOM TUIOTHOCTH;

b. pacmpeneneHne 3Hepruy CBsI3Y;

C. pacrpeeNeHIe SHEPTHU CBA3H.

22) Bsibepute opmyiy, KOTOpas XapakTepH3yeT MOHOXPOMATHYECKOE H3IydYeHHE aToMma IpPH IMepexoje U3
OJTHOTO CTAI[MOHAPHOTO COCTOSIHUS B IPYTOE.

a. E2ho =E1+E2

b. ho =E1-

c. h/o =E1-E2

23) BomHoBast pyHKITUSI THOPUIHBIX OOJIAKOB SIBIIETCS
a. HopMupoBaHHOI;

b. OpToroHaabHOM;

c. JIuneitHoi;

d. IuckpeTHOM.

24) Vpasuenue [ | y2 | dV o3Haugaer, 4To

a. 4aCTHUI[A PACIIOIaraeTcsi TOJILKO B 00JaCTH OIPEICIICHHOTO TIPOCTPAHCTBA,;
b. yacThIla MOKET HAXOAUTHCS BO BCSIKOM TOYKE BHYTPH M BHE IPOCTPAHCTBRA;
C. MHTETpaJI B3STHIH JUUIsl YaCTHIIA Ha TPaHHUIIE IPOCTPAHCTBA PaBeH 1;

d. uHTErpas B3sTHIN [l YaCTHIIA Ha TPaHHIIE MPOCTpaHCTBa paBeH 0.

25) I'umoresa Jle ne Bpoiisst 00OBACHSET, 9TO IEKTPOH COCOOEH
a. Au¢parupoBaTh MOJOOHO BOJIHAM COXPAHsS CBOU CBOMCTBA;
b. nudparuposats 10JO0OHO BOJIHAM HE COXPAHsIsl CBOM CBOMCTBA.

26) Bo3HNKHOBEHHE BOJIHOBOT'O ITAaKeTa

a. HE 3aBHCUT OT U3MEHEHUS BEJIMUMHBI BOJTHOBOH (DYHKIIUH.
b. 3aBUCHUT OT PE3KOT0 MOHMKEHHUS BOJTHOBON (PYHKIIMH

B. 3aBHCHUT OT PE3KOT0 BO3PACTAHUS BOJTHOBOH (DYHKITHH.

9. YueOHO-MeTOAHYEeCKOe H HH(POPMALHMOHHOE o0ecnieyeHre TUCHHUIIIMHBI (MOXYJIsT)

Jluteparypa
a) OCHOBHAS JIUTEpPATypa:
1. MarasunaukoB, A.JI. BBenenue B kBanToBy10 Mexanuky / A.JI. Marazuaaukos, B.A. Myxaués.
— Tomck: Omp Kontenr, 2010. — 112 c.: wm,tabn., cxem. — PexuMm g0cTyma: 1O MOANUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=208685. — ISBN 978-5-4332-0046-3. — Tekcr:
3JIEKTPOHHBIH.
2. Hopanosuu, J[.A. OCHOBBI KBaHTOBO-MEXaHUYECKHX IPEACTABICHUA O CTPOEHUM aroma /

J.A. HopanoBuu; MuHucrepctBo oOpa3zoBanusi W Hayku Poccuiickoit ®enepauun, PenepanbHoe
rOCy/IlapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YYPEXkKACHHE BBICIIETO NPO(ECCHOHAIBHOIO 00pa30BaHUS
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URL.: http://biblioclub.ru/index.php?page=book&id=241141. - ISBN 978-5-9275-0852-5. — TekcT:
3JIEKTPOHHBIH.

3. CrenanoB, H. ®. KBanToBas MexaHwka W KBaHTOBas xumusi B 2 4. Yacms I. yuyeOHUK U

NPaKTUKYyM Ui akageMmudeckoro OakanaBpuara / H. ®@. CremaHoB. — 2-¢ u31., UcOp. M Jon. — MocCKBa:
UznarenbctBo FOpaiit, 2018. — 233 c. — (bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-9916-9385-1. —
Tekcr: anexrponnsiii / DBC HOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/422365.

4, CrenanoB, H. ®. KBanToBas Mexanwka W KBaHTOBas xuMmusi B 2 4. Yacms 2: y4eOHUK U
NPaKTUKYyM Ui akageMmudeckoro OakanaBpuara / H. @. CremaHoB. — 2-¢ u31., UcOp. M Jon. — MocCKBa:
WznatensctBo FOpaiit, 2018. — 283 ¢. — (bakanarp. Akanemuueckuii kypc). — ISBN 978-5-9916-9390-5. —
Texcr: anexrponnsiii / DBC IOpaiir [caiit]. — URL.: https://www.biblio-online.ru/bcode/422395

5. Jlyneiiko, T.I'. Beenenue B oburyto xumuro / T.I'. Jlyneiiko; MunuctepctBo oOpa3oBaHUs U

Hayku Poccuiickoit ®eneparnu, OenepaibHOE TOCYIApPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHUE
BEICIIIEr0 mpodeccrnoHamsHOro oopasoBanus «HOxHeIN denepanbHblii yHUBEpCHTET, XUMHUECKUH (paKyIbTeT.
— PocroB-Ha-Jlony: U3natensctBo HOxHOTO dhenepanbroro yauBepcutera, 2010. — 232 ¢. — PexxuM goctyma: 1o
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=241121. — ISBN 978-5-9275-0763-4. — Tekcr:

3JIEKTPOHHBIH.

6. Kpamennnun, B.U. Cummerpus B xumuu / B.U. Kpamenwnnun, E.I'. ['azenayp, JI.B. Ky3smuna.
— Kemepoo: KemepoBckuil rocynapctBeHnslii yauBepeuteT, 2013. — 80 c¢. — Pexxum goctyna: no mOJMUCKe. —
URL: http://biblioclub.ru/index.php?page=book&id=232679. - ISBN 978-5-8353-1321-1. - Tekct:
3JEKTPOHHBIH.

7. Kpamennnun, B.1. KBanToBass XxuMusi U KBaHTOBas MEXaHWKa B MPUMEHEHUH K 3agadam /
B.U. Kpamenunun, E.I'.['azenayp, JI.B. Ky3smuna. — KemepoBo: KemepoBckuil rocynapcTBeHHBIN
YHUBEPCUTET, 2012. - 56 c. - Pexum JOCTyIa: no MOATMCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=232678. — ISBN 978-5-8353-1298-6. — Tekct:
3JIEKTPOHHBIH.

8. Maiiep U., M30pannble rnaBel kKBaHTOBOW xuMuH / 1. Maiiep - M.: Jlaboparopus 3Hanuit, 2017.

- 387 c¢. - ISBN 978-5-00101-501-7 - Tekcrt: anektponusiii // IBC "Koncynsrant crymenta'": [caiir]. - URL:
http://www.studentlibrary.ru/book/ISBN9785001015017.html
9. Hupenscon, B. I'. KBanroBas xumus. Monekyssl, MOJIEKYJISIPHbIE CUCTEMBI M TBEp/bIE TeNa:

yuebHoe nocobue s By308 / B. I'. Llupenscon - Mocksa: Jlaboparopus 3nanmii, 2017. - 522 ¢. (Y4eOHUK 11s
Bolcuieid mkonbl) - ISBN 978-5-00101-502-4. - Tekcr: snexrponnsiit // OBC "Koncynprant ctyaenTa": [cair]. -
URL.: https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxum noctymna: 1mo momnucke.

10. TiokaBkuHa, H. A. brnooprannueckas xumusi: yueOnuk. TroxaBkuna H. A. , baykos 1O. U. ,
3ypabsa C. D. 2011. - 416 c. - 416 c. - ISBN 978-5-9704-1773-7. - Tekct: anekrponusiii / 9bC "Koncynbrant
crynenra": [caitr]. - URL: https://www.studentlibrary.ru/book/ISBN9785970417737.html - Pexxum mocryma:
no noxnucke. JKypHan ctpykrypHoit xumuu / nox pea. JI.H. Mazanos - Hosocubupck: Uznarenscteo CO PAH,
2012. - T. 52, Ne 6. - 215 c. - ISSN 0136-7463; To xe [DnextponHbli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=130606.

0) 1oMOTHUTEIbHAS JIUTEPATypa
11. Ctpombepr, A.I'. ®usndeckas xumus: yueO. s xum. criell. By3oB/ A.I'. Ctpombepra.- 3-e U3, ucrp. u
Jo1. - Mocksa: Beicias mxosna, 2002.- 527c¢.
12. AxmeroB, H.C. Obmas u Heopranuveckas xumus. y4deO. mis By3oB / H.C. AxmeroB. — 3-¢ u3j.,
nepepab. u non. — Mocksa: Bricmas mkona, 1998. - 743c.
13. Munkun B.M., Cumkun B.51., Munsee P.M. Teopust cTpoeHuss MOJIEKYN (3JIEKTPOHHBIE OOOIOYKH):
VYu4eb. mocobue uist yH-TOB. - M.: Beicur. mikona, 1979. - 407 c.
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http://biblioclub.ru/index.php?page=book&id=241121
http://biblioclub.ru/index.php?page=book&id=232679
http://biblioclub.ru/index.php?page=book&id=232678
http://www.studentlibrary.ru/book/ISBN9785001015017.html
https://www.studentlibrary.ru/book/ISBN9785001015024.html
https://www.studentlibrary.ru/book/ISBN9785970417737.html
http://biblioclub.ru/index.php?page=book&id=130606

14. Kpacuor K.C. Moitekynbl 1 XMMHYECKas CBsI3b: YueO. mocodue. 2-¢ u3a. M.: Beici. mik.., 1984, - 275

15. TareBckuii, B.M. KBanroBas mexanuka u Teopusi ctpoenus: monekyn / B.M. TareBckuii. — Mockga:
Wznatenscteo MI'Y, 1965. — 166 c. —  Pexmm  nmocryna: M0  TOJMUCKE.  —
URL.: http://biblioclub.ru/index.php?page=book&id=475632. — TekcT: 3MeKTPOHHBIIA.

16. Kapanetesaiy M. X., [Ipakun C.U. Ctpoenue BemectBa. Y4e0. nocobue ais By3oB. U3, 3-¢ mepepald. u
qo1. - M.: Bercu. mk., 1978.

17. Boposuk E.C., Jleknuu no maruetusmy / boposuk E. C., Epemenko B. B., Munbnep A. C. - 3-e u3n,,
nepepad. u mom. - M.: ®UBMATIIUT, 2005. - 512 c. - ISBN 5-9221-0577-9 - Tekcrt: snexrponnsiii // DBC

"Koncynberant crymenta": [caiir]. - URL: http://www.studentlibrary.ru/book/ISBN5922105779.html - Pexum

JIOCTYTIA: TIO TIO/ITHCKE.

18. Ctpoenue BemiectBa. Meroanueckue ykazanus s ctyaeHtoB. / H.. Jlrotkun. - Bnagukaekas: U3n-Bo
COr'y, 1995.

19.Kypuan ctpykrypHoi xumuu / nox pea. JL.H. Ma3zanos - HoBocubupck: Uznatenscteo CO PAH, 2012.
- T. 52, Ne 6. - 215 c¢. - ISSN 0136-7463; To xe [Onekrponnsni pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=130606 - Pexum noctyma: 1mo momucke.

B) IporpaMMHoe odecneyenne u UHTepHeT-pecypesl:
O6ecrieyeH JOCTYH K COBPEMEHHBIM IPO(ECCHOHAIBHBIM 0a3aM JIaHHBIX, HWH()OPMAIMOHHBIM

CIPaBOYHEIM H MTOUCKOBBIM cuctemMaMm (oubmmotexa COI'Y):
e DJjekTpoHHas 0uOJMOTeKA AuccepTanuii u apropedeparoB PI'b (O] PI'b)

Tpebyercs peructpanus B oudnmnorexe COI'Y
e DBbC «Ynupepcurerckas oudauoreka ONLINEy

Tpebyercs peructpauus B oudnmnorexe COI'Y
o JBbC «HayuHasi 3jekTpoHHas 0udanoreka eLibrary.ru»

CamocrosTenbHast perucTpaius Ha caite
o JbC «KoHcyabTaHT cTyieHTa» CTyleHYecKasi 3JIeKTPOHHAS 0U0JIM0TEKA 110 METUIIMHCKOMY H

dbapmaneBTHYECKOMY 00PA30BAHMIO, 2 TAKIKE 110 €CTECTBEHHBIM H TOYHBIM HAYKAM B I1€JIOM
Tpebyercs peructpanus B oudnmmnorexe COI'Y

e  IBC «IOpaiiT» — 00pa3oBaTeJIbHAA Cpeia, BKIIYAIONAT BUPTYAJLHLIH YHTAJLHBLIH 32J1

V‘leﬁHI/IROB n quﬁHLIX MOCOOMIi 0T aBTOPOB M3 BeAYIIUX BY30B Poccuu mo BceM HANpaBJeHUSIM H

CNENHATLHOCTSIM
Tpebyercs peructpanus B oudnmnorexe COI'Y

e Springer Customer Service Center GmbH (6a3a nmanHbIX, coepiKaIine MICKTPOHHbIC H3IaHUS
m3natenberBa Springer Nature 3a iepuoa 2011 — 2017 rr. (IOTHOTEKCTOBasI KOJDIEKIUS B KOJTHUYECTBE 46
332 kHwr)

Caiit quctanuonHoro odyuenus COT'Y http://Ims.nosu.ru
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https://dvs.rsl.ru/
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http://elibrary.ru/
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DJIeKTPOHHbIE pecypchl, 00ecnevynBalolie Peain3anuio 00pa3oBaTeIbHBIX MPOrpaMMm

®I'BOY BO «CeBepo-OceTuHcKHIi rocyaapcTBeHHblii yHuBepcutetr umenu Kocra JlepanoBuua Xeraryposa»

Ne HaumeHoBanue IMpunan Aapec Cgenenus o Ne norosopa Cpox aeiicTBus Koua-Bo Xapakrepucrt
DJIEKTPOHHOT 0 JICHKH . NpaBo Ha NPaBo o TO4YeK goctyna/ HKa
Ne caiita 3aKJII0YEHHOTO 10T0BOPA .
pecypca 0CTh o0JsagaTese ucnoJb3oBanus IbC noJib30Bareeii aocTyna
Horosop Ne 135-06/14 i
o1 12.09.2014 1. 12.09.2014 r.-11.09.2015 . 7000
Iorosop Ne 167-08/15 i
o1 12.09.2015 1. 12.09.2015 r.-11.03.2016 1. 7000
JoroBop Ne 58-02/16 i
o1 09 03.2016 I 12.03.2016.r.-11.09.2016.1. 7000
Iorosop Ne 202-08/16 )
o1 24 08.2016 I 12.09.2016 .-11.03.2017 1. 7000
Jloroop Ne 069-02/17 12.03.2017r. -11.03.2018r. 7000
Yunsepeurercias m «Hexe- Jlorosop Ne 184-08/17 12.09.2017-11.02.03.2018. 7000 o IP-axpecy
1 ondanoTeKa CropoHHsIA L ot 04.09.2017 0e3MMMHUTHBIN
online" biblioclu Menuay» I o 0356.02/18
b.ru oroBop Ne 056- )
o1 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Horosop Ne 163-10/18 i
o1 30.10.2018 17.10.2018r.-31.12.2018rr. 7000
Jorosop Ne 21-02/2019 )
o1 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
Horoeop Ne75-06,19 i
Or8.07.2019 01.07.19r.-31.12.2019r. 1000
Horosop Nel71-12,2019 )
o1 10.02.2020 10.02.2020r. - 31.12.2020r. 1000
Ji1eKTpOHHas florosop Ne 095/040100 12.04.2014 1.-11.04.2015 1. B UHTAITLHOM
oubéanorexa https://dv ot 04.04. 2014 . 3aie
. CroponHsst OI'bY "PI'B" 10
2 AUCCepTalNu s.rsl.ru o HB COry
Horosop Ne 095/04/0216
PI'B (9B/1 PT'B) o1 18.05.2015 1. 18.05.2015 r.-17.05.2016 . e MMATHEL
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http://www/
http://www/

Horosop Ne 095/04/0308

23.09.2016 r.-22.03.2017 r.

ot 24.08.2016 .

IIOFOBOgSJ"flﬂl(Z%i ‘;‘z ?199 T | 27.11.2017r. 10 26.05.2018r
Iloroi(;pgi%?% %/ 0135 15.10.2018r.-15.01.2019r.
Iloroiiplgf—’og?;é ‘i‘g 0029 01.03.2019r.- 31.05.2019r
oromon Ne095/040130 05.08.2019r. -05.11.19r.

Ot 01.07.2019

B cBs3u ¢ nannemuen 1ocTyn
npoyeH o 23.11..2020r.

DJ1eKTPOHHAs Croponnsist | http://ww 000 Nol74KC/09-2014 200 xapT goctyna | Oe3TUMHUTHBIH
GuGmoTexca wstudme | (DOTAPy | #OTOPOP IS O20I4 0T 1 50.09.2014r. - 20092015,
«KoncyabTanT dlib.ru/ -
OOO»ITonurex 300kmroueit 0e3MMMUTHBIN
CTyACHT Horoeop Ne145CJ1/02-2019 ot
pecype» 27.02.2019r. 01.03.2019r.01.03.2020r. nocryna. 300 kapt
JIOCTyTa
OOO»IlonuTex
pecypo» JHoroeop Ne208CJ1/01-2020 26.01-2020r.-26.02.2021r.
YuuBepcabHas dlib.easty I(E‘T’ré’:%% J;IO 1767'? 01.07.2016 r.-31.12.2016 . Ko1-Bo
0a3a manHbIX «East- | CropoHHsIs iew .com 000 «HBucy B ) JIOCTYIIOB BesnumuTHbIN
View» ' florosop Ne S10-11 01.01.2017 r.-30.06.2017 . | HE OrpaHH9eHO
or 10.01.2017 1. T T )
) Iéll?yq:aﬂa 00O "Hayunas Jlutien3nonHOE Kon-Bo
é]n 5 TPI: :HK " 3JIEKTPOHHAsA cornamenue Ne 5051 beccpounoe JIOCTYIIOB besnuMuTHBIN
eLi;)Irz;)r er:: oubnmoTexa" ot 02.09.2009 r. HE OTPaHUYCHO
L http://elib
CroponHsst farv ru Horosop
Easa ra y Ne SU-20-12/2016-1 Kor-Bo o IP-amec
38 IAHHbIX 000 PYHDB o1 28.12.2016 1. 29.12.2016 .-28.12.2026 . JIOCTYTIOB APECY
«IBC elibrary» 0€3IMMHUTHBIN

JInnen3uonHoe cornamrenue No
4758

HE OI'paHUYCHO

32




DJIeKTPOHHAS
0ubHoTEKA
«lOpaiir»

CropoHHsist

biblio-
online.ru

000 «Opaitr»

Kon-Bo

Horosop Ne 1910 B ITo IP-ampecy
o1 27.02.19 01.03.2019r. — 01.03.2020r. JIOCTYTIOB e IHMITHEL
HE OTPaHHYCHO
Kon-so ITo IP-amgpec
JTlorosop Ne32008816384 01.03.2020 r. -28.02 2021 . JIOCTYIIOB c Apecy
C3JIMMUTHBIN

HE OI'paHU4YCHO
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PeKOMeH}_IyeMbIe HHTEPHET-ajapeca 1o XuMHHU:

1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta. http://plato.stanford.edu/entries/chemistry/
HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm
I'OCT#! http://www.vsegost.com

http://www.chemistry-chemists.com/Uchebniki.html - yaeOnuku, mpakTHKyMBbI ¥ CIIPABOYHHUKH 110 XHMHH.
http://chemport.ru/ - paziaudnbie y4eOHO-METOANIECCKHE MATECPHAIIBI IT0 XUMHHU.

http://ximicat.com/ - 06pa3oBaTeIbHbIH CaMT.

http://www.nehudlit.ru/books/subcat281.html - yueOHuKH, TPAKTUKYMBI M CIIPABOYHHUKH 110 XHUMHH.

. https://minobrnauki.gov.ru/ Odwunmansubiii caiftt MHHHCTEPCTBA HAyKH W BBICIIET0 00pa30BaHHUS
Poccuiickoin @enepanuu.

9. baza JAHHBIX PedepaTtuBnbix JKypHaJIOB BUHUTHU
http://wwwz2.viniti.ru/index.php?id=238&Itemid=53&option=com_content&task=view

10. https://www.edu.ru/ "Poccuiickoe ob0pasoBanne" ®enepanpHbiii mopran. Kartamor o06pa3oBaTenbHBIX
WHTEPHET-PECYPCOB.

11. Poccwiickast rocynapcTBeHHas oubnmmoreka: http://www.rsl.ru

12. Hayunas snektponHas 6ubnnoreka: https://www.elibrary.ru/defaultx.asp

13. Hayunas 6ubnunoreka MI'Y um. M.B. Jlomonocosa: http://www.lib.msu.ru

14. DnektpoHHble XUMHUUeckue OnOmmoTexku: Www.chemlib.ru, www.chemist.ru, www.chemnet.ru

N GR~WDN

Ba3pl 1aHHBIX:
1. Scopus https://www.scopus.com/
2. Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/

CocTaB JIMIIEH3HOHHOT0 H CBOOOHO PACIPOCTPAHSEMOr0 MPOrpaMMHOI0
obecrieyeHus1, B TOM YHCJIe 0T€4eCTBEHHOT0 TPOU3BOACTBA

Ne n/m HanmenoBanue Ne noroBopa (JiuneH3us)

Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or 04.2016
1. N
’ Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016

T.

AnTuBupycHoe mporpammuoe | Nel7E0-180222-130819-587-185 ot 26.02. 2018 g0
3. obecrnieueHne 14.03.2019 r, npoanena go 2021 r.

KasperksyTotalSecurity

[Iporpamma mns O9BM «bank Pazpabotka COI'Y CBUIETENHCTBO O TOCYIApPCTBEHHOM
4 BOIIPOCOB ISl KOHTPOJIA peructpannu nporpaMMel At OBM Ne2015611829 ot

' 3HAHUI 06.02.2015 r. (6eccpouHO)

CiscoWebex- Cuctrema | OOO Aiicrexnorosop Ne J183-2020 or 10.08.2020-

3. MIPOBEICHUS BEOMHAPOB. 10.08.2021 r.

Cucrema momcka TEKCTOBBIX | Ne795 ot 26.12.2020 (metictBureneH o 30.12.2021r) ¢

6. 3aMMCTBOBaHUM 3AO «Autu-Ilmarnary»
«Antunnaruat.BY3»

IIporpammuoe  obecredenune | CBoOOaHOE IporpaMMHOe obecrieuenune(6eccpodHo)
7. JUTSE PEAAKTHPOBAHUS
xuMuueckux ¢popmyi Isis Draw

Cucrema TectupoBanus Sunrav | Ne468 ot 03.12.2013 UII Cynratynun P.T.(6eccpouno)
8. WEB Class
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https://clarivate.com/webofsciencegroup/solutions/web-of-science/

DneKTpoHHas OMOIMOTEKa TUCCEePTAITII
u aBropedeparoB PI'b(OB/] PI'b)

https://dvs.rsl.ru
Tpebyetcs peructpanus B Oubnnorexke COI'Y

OBC"YHuBepcurerckas oubmmoreka | https://biblioclub.ru
ONLINE" Tpebyercs peructpanus B 6ubnuoreke COI'Y
3bC «HayuHast anekTponHas | http://elibrary.ru.

oubnuoreka eLibrary.ru»

Tpebyetcs peructpanus B Oubnnorexke COI'Y

YHuBepcanbHas 0a3 1anabIX East View

https://dlib.eastview.com

Jlorun: Khetagurov; [Tapons: Khetagurov

9bC «KoncynpTant CTyJEHTa»
Crynendeckas dIeKTpoOHHast OMOINOTEeKa
o MEAUIUHCKOMY u

(apmaneBTHIeCKOMy OOpa30BaHUIO, a
TaKKE€ II0 €CTECTBECHHbBIM H TOYHBIM
HayKaM B LIEJIOM.

http://www.studentlibrary.ru
Tpebyercs peructpanus B budirorexe COI'Y

ObC «lOpaiit» - oOpa3oBareibHAs
Cpela, BKIIOYANOIIAs  BUPTYAJIbHBII
YUTAIBHBIA 3271 YYeOHHKOB W y4eOHBIX
nocoOuil 0T aBTOPOB U3 BEIYLIUX BY30B
Poccum 1mo BceM HampaBieHUSM U
CHEIUATBHOCTAM

www.biblio-online.ru
Tpebyercs peructpanus B Oudnnoreke COI'Y
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10. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOLYJIs1)

Neni/nt HaumeHnoBanme yuyeOHbIX HaumeHoBaHMe moMeleHMIl 1JIsl POBeIeHNs BceX BHIOB yueOHO Anpec (MecTonoJI0KeHUE)
NnpeaMeToB, KypcoB, AeATeJbHOCTH, IPeAyCMOTPEeHHO! y4eOHBIM IVIAHOM, B TOM YHCJIe IOMeleHns NOMeleHu i A1s
AMCUHMILIMH AJISl CAMOCTOSATEBLHON PadoThl, ¢ YKa3aHHeM NepeyHsi OCHOBHOI0 000py/10BaHMusl, NpPoBeJeHNS BCeX BUIOB
(Mopny.Jieil), IPAKTUKH, HHBIX Y4eOHO-HATJISIAHBIX N0Co0uii y4eOHOM e TeJIbHOCTH,
BH/IOB Y4eOHOW 1eATeTLHOCTH, H MCI0JIb3yeMOro MPOrpaMMHOro obecneyeHust npeaycMOTPEeHHOI
NpPe1yCMOTPEHHBIX YUeOHbIM y4eOHbIM IJIAHOM (B
IUIAHOM 00pa30BaTeIbHOM cIyuyae peaju3anum
MPOrpaMMbl o0pa3oBaTeJbHOM
NPOrpaMMBbl B ceTeBOM
(¢opme nonOIHUTEIBHO
yKa3bIBaeTcs
HAHMeHOBaHHe
OpPraHM3alMu, ¢ KOTOPOM
3aKJII04Y€eH 10T0BOp)
1. CTtpoeHue MoJieKyJI U OCHOBBI | JlabopaTopnu: KOMNBIOTEPHBbIE KJIACCHI JJISl TEKYIIEr0 KOHTPOJISA 1 Poccuiickas @eneparus,

KBAHTOBOH XUMHH

NPOMEKYTOYHOM aTTeCTALMH, a4 TAKIKEe CAMOCTOATEIbHONH padoThl 00y4arOIIMXCS:
MPernoJaBaTeNbCKUN CTOI; CTYJI; CTOJIBI 00YYAIOUIMXCS; CTYNbS; Kadeapa; KiaccHast
nocka. O0opyoBaHre: KOMIBIOTEPHI TSI KOMITBIOTEPHOTO Ki1acca B KOMILIEKTE C
MPOTpaMHBIM O0ecIieueHNEM, BBIXOIOM B CeTh IHTEpHET U 10CTYNIOM B 3JIEKTPOHHYIO
oOpasoBareibHyto cpexy COI'Y.— 12mT, uctounuku OecriepedoriHoro nmutanus, Ippon,
komMmyTarop st kinacca D-Link DGS-10240, unTepakTuBHas 10CKa
78"1702070/15112/11344/2 — 1. mpoektop BenQ MX503 — 1.

ITporpammuoe odecnieuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla
Firefox; Google Chrome; Kaspersky Free (CBo6oauoe I10); Cucrema TecTHpOBaHHUS
Sunrav WEB Class (beccpouroe I10O); IIporpamMmmHoe obecrieueHne st
penaktupoBanus xumudeckux Gpopmy Isis Draw (beccpounoe I10); KoncynbTanT
mwitoc; CucTemMa nmorcka TEKCTOBBIX 3aUMCTBOBaHUHN «AHTUILIAruat. BY3»;
IMporpamma it OBM «baHk BOIIPOCOB [UIst KOHTPOIIs 3HaHMi; [apanT; CisCo
Webex; nemMoHCTpaIoHHbIe U Y4eOHO-HATIISITHBIC TOCOOUs (BUICONPE3CHTAIIN).

362025, Pecrrybnuka
Cesepnas Ocetust —
Ananns, T. Bnagukapkas,
Baryruna, 1. 44-46,
VYuebusiit kopryc Ne7 (YK
No7), aynutopust Ne614

Bubéanoreka, B TOM YHcJIe YHTANBHBII 3aJ1: cTOJBL, cTYIbs; [IK oOydaromuxces, ¢
MIPOTPaMHBIM 00€CTICUCHHEM, BEIXOJIOM B ceTh IHTEPHET U TOCTYIIOM B 3JIEKTPOHHYIO
obpazoBarensHyio cpexy COI'Y.

[Tporpammuoe obecnieuenue: Microsoft Windows 7 Professional, Microsoft Office

Poccutickas deneparus,
362025, Pecriy6nnka
Cesepnas Ocernst —
Ananns, r. BnagukaBkas,
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Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla
Firefox; Google Chrome; Kaspersky Free (CBo6oanoe 110);

OBbC «Yuusepcurerckas ounbnmuoreka ONLINE» https://biblioclub.ru;

OBbC «KoncynbTranT cTyaeHta» http://www.studentlibrary.ru crynendeckas
JNIEKTPOHHAS OMOIHOTEKA 110 MEIUITMHCKOMY H (papMarieBTHIecKoMy 00pa3oBaHUIo, a
TaKXKe MO ECTECTBCHHBIM M TOYHBIM HAyKaM B I1EJIOM;

OBC «lOpaiit» - oOpa3oBarenbHas cpe/ia, BKIOYAMOIIAs BEPTYaIbHbIA YHTATBHBIN 32T
Y4eOHHMKOB U y4eOHBIX TTOCOOUI OT aBTOPOB M3 BEIyIUX ByX0B Poccuu mo Bcem
HaIpaBJIEHUAM U CIierraapHocTsM WWW.biblio-online.ru;

JIEMOHCTPAIMOHHKIC U y4eOHO-HATIISTHBIC TOCOOUs (BUICOPE3CHTAITVIS).

Leperenw/Barytuna, a.
16/19, YuebHnslit KOpmyc
Ne6 (YK Ne6)

JlaGopaTopuss ®PU3MKO-XUMHYECKHX METOI0B AHAJIN32 OPTAHUYECKUX COeTMHEHU
AJIsl IPOBeleHUsI 3aHATHI CEMUHAPCKOI0 THIIA, J1a00PATOPHBIX 3aAHATHI,
KYPCOBOI0 IPOEKTHPOBAHUSA (BBINOJHEHHs KYPCOBBIX padoT), rPyNIOBbIX U
HHIUBUAYAIBHBIX KOHCYJIbTAIIMH, a TAK:KEe CAMOCTOSATEIbHOH padoThl
00y4aIOIIUXCA: MTPETIOAABATEIBCKUI CTOJI, CTYJI, CTOJIBI M CTYJIbS JIJIS O0YYarOIIUXCS,
nabopaTopHbIE CTOJBI, Kadeapa, KIaccHast TOcKa.

Ob6opynoBanue: MynbTUMeIUHHBII TPOEKTOP ¢ 3KpaHoM (MyJIbTUMEUIHBINA TIPOEKTOP
OPTOMA projector DX32, ¢ moToIOYHBIM KpeTieHneM 1 Hal. kabeneit — 1 mrT.
Kommbrotep i/komit. kiaacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb
O3V+/knaBuat — lurr. Kommsrotep Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb
O3V — lmr. Kommobrotep B komiiektre (Monutop (AOC E2250Swnk
<Black>)//CuctemHslii 670K — 31IT. C TPOrpaMMHBIM 00€CIIEUeHHEM, BBIXOJIOM B CETh
WHTEpHET U AOCTYIOM B JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAY
Corvy.

[TporpammHoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla
Firefox; Google Chrome; Kaspersky Free; Cuctema tectuposanus Sunrav WEB Class
(beccpoun oe [10); TIporpamMmmHuoe obecrieueHne IS peAaKTUPOBAHUS XMMUYECKUX
dopmyun Isis Draw (becruiataoe I10); KoHCYbTaHT IUTIOC; IEMOHCTPALIHOHHBIC H
y4eOHO-HarJIsTHbIe TOCOOUS (BUACOTIPE3CHTAITH).

JlabopaTtopHoe obopynoBanue: Berrspkaoit mkad - 1 mr. [lorermmomerp T1T1-63M -
1. Honsspumetp kpyrosoit CM-3 -1mr. Cniekrpodorometp 113 5400 YO -1mt.
Tepmocrar Huber CC-K6 — 1mt. Xpomaro-macc-ciektpometp ThermoScientific -
TRACE 1300 ISQ (Thermo Fisher Scientif — 1 mt. Kommbtorep Dell (cuctemubrit
osoxk+monutop) — lmrt. [Totentmocrar SP 50 — 1mt. MUctounuk GecniepeboitHoro
nutanusi APC-SURT6000 — 1. Komnencorpad OH 814 — 1mut. Becst
anamutuueckue BA-35 — 1 . Becwl naboparopusie npenusnonasie ET-300I1 — 1.

Poccuiickas @enepanus,
362025, Pecrrybnuka
Cesepnas Ocetust —
Ananus, r. Bnagukapkas,
Baryruna, 1. 44-46,
YueOnsrii koprryc Ne7 (VK
Neo7), ayautopus Ne318
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https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

[eus mydensnas CHOJI -1mr. Memanka BepxaenpuBoanas EUROSTAR 40 — 1.
Memranka marantHas IKA RST — lmr. Memanka MarHuTHasi MHOTOMECTHas O/TIo1. —
lmr. Hacoc memOpannsiii Bakyymubsiii V700 — 1mt. Hacoc Bakyymusiii PBH-20 —
lmt. XonoauneHauk apyxkamepHeid SAMSUNG RT — 1.
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11. JIuct 00HOBIeHHMS/AKTyAIN3AIUN

IIporpamma o6HOBieHa B 2020 T.

BHeceHbI TONONHEHNUS 1 U3MEHEHHS:
- B CITUCOK JIUTEPATYPBI;
- B IporpaMMHoOe oOecrieueHue;
- B (OpMBI NPOBEJCHUS 3aHATHUIl B JIMCTAaHIMOHHOM M CMEIIAHHOM (opMaTax, B TOM YHCIE HPOBEICHHS
pPYOXKHBIX aTTeCTaInii;
- B IIEPECYCHb MaTEPUAILHO-TEXHUYECKOTO O0CCICUCHHUs, COBPEMEHHBIX MpPO(ECCHOHANBHBIX 0a3 NaHHBIX M
UH(OPMAIMOHHBIX CITPABOYHBIX CHCTEMAX.

[Iporpamma paccMOTpEHa U YTBEPXkKACHA HA 3aceIaHUM KadeIpbl OPraHnIeCKO XUMUU

ot «14» urons 2020 r., nporokon Ne 12/19-20.

[Iporpamma omoOpeHa Ha 3acelaHUU coBeTa (DaKyJIbTeTa XUMUU, OMOIOTHH U OUOTEXHOIOTHH OT «30%
nroHs 2020 r., mporokon Ne 10/19-20.

Y4eOHsIif 1aH yTBEepKIeH yueHbIM coBeToM OPI'BOY BO «COI'Y» 30.04. 2020 r., mpoTokon Ne 9.

[Iporpamma ObuIa akTyanuzuposana B 2019 r.

IIporpaMma paccMOTpeHa U yTBEPXKACHA Ha 3aceJaHnu Kadeapbl OpraHuuecKor XUMHUH
oT «28» uroHs 2019 r. npotokon Ne 11.

[Iporpamma omoOpeHa Ha 3acelaHuu coBeTa (DaKyJIbTeTa XUMUU, OMOIOTHH U OMOTeXHOIOrHH OT «01»
utoiig 2019 r., npotokoa Ne 12.

Y4eOHsIif o1aH yTBEepKIeH yueHbIM coBeToM OPI'BOY BO «COI'Y» 28.05.2019 r., mpoToxon Ne 10.

IIporpamma ObLI1a akTyanusuposada B 2018 T.

[MporpaMma paccMoTpeHa 1 yTBEpXkK/IeHa Ha 3aceJaHnu Kadeapbl OpraHuuecKor XUMHIH
oT «20» urons 2018 r. nporokon Ne 11 r.

[Iporpamma onoOpeHa Ha 3aceaHuu coBeTa (DaKyJIbTeTa XUMUHU, OMOIOTHH U OUOTEXHOJIOTHU OT «29%
ntoHa 2018 r., mporoxon Ne 11.

VYuebnslii iad yrBepkaeH yueHbM copeToM OI'BOY BO «COI'Y» ot 28.04. 2018 1., mpoTokos Ne 12.

[Iporpamma ObUIa akTyanusuposada B 2017 1.

IIporpamMma paccMoTpeHa 1 YTBEpK/IeHa Ha 3aceaHuy Kadeaphl OPraHMYECKON XUMHUU
Ot «27» utonst 2017 1., mpoToxoir Ne 8.

[Iporpamma omoOpeHa Ha 3aceaHUU coBeTa (paKyJIbTeTa XUMHUH, OMOIOTUU U OMOTEXHOJOrHU OT «30»
ntoHda 2017 r., mporokoa Ne 10.

YueOHbIl TuIaH yTBepkaeH yaeHbiM coBeToM ®I'BOY BO «COI'Y» ot 27.04.2017 r, npotokon Ne 11.
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