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[IporpamMma cocraBieHa B cooTBeTcTBUU ¢ DefepanibHbIM TOCYIApCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM Mo HarpasieHuto noarotoBku 04.03.01 Xumus, yrBepKIeHHBIM IpUKa3oM MUHHUCTEPCTBA
HayKu U BbIciiero odpasoBanusi Poccuiickoii ®enepanuu ot 17 uronga 2017 roma Ne 671; nmpukazom
MuHucTepcTBa HayKu W BhIciiero oopa3oBanus Poccuiickoit @eneparnuu ot 26 HosaOps 2020 r. Ne 1456
(3apeructpupoBan MunucTepcTBOM toctuiinu Poccuiickoit ®eneparun 27 mas 2021 r., Ne 63650) «O
BHECEHWU W3MEHEHUH B (QenepaiabHble TOCYJapCTBEHHBIE 00pa30BaTelIbHBIE CTAHIAPTHI BBICIIETO
oOpa3oBaHUs»; y4eOHBIM IUIAHOM TOATOTOBKM OakanaBpa mo HampasieHuto 04.03.01 Xwumws,

yTrBepkAcHHbIM yueHbIM coBeToM OT'BOY BO «COI'Y» ot 31.05.2022 r., mpoTokoa Ne 13.

CocraButenb: K.X.H., goueHt [lnuesa A.T.

Pabouas nporpaMMa o0CyiKIeHA W YTIBEpHIeNa HA lacenanuy kadeipsl OpraHHYeCcKOl XHMHH
(nporokon Ne 8/21-22 or «8» anpena 2022 1)
r o

3apenyrowmuii kKadenapoii /7/ Jgg‘-'} " Abaes B.T.

OnobpeHa coBeToM (akyibTeTa XMMHUHK, 0HON0rHH H OHOTEXHONOTHH
(mpotoxon Ne 6/21-22 o1 «25» anpens 2022 1)

Ilpencenarens coseta hakyiprera «flcpe <o Aracea @ A,

)

Pabouas npoepamma oucyuniunvl npunama 6 cocmage 0CHOBHOU NPOheccuoHaIbHOU 00pa308amMenbHOl
npozpammul peuieHuem yuenoz2o cogema Ilpomoxon Ne 13 om 31.05.2022 2.




1. CTpykTypa u 001asi TPy10eMKOCTh JUCIUTIMHBI.
OO0111as TPy 10EMKOCTh AUCIUTUTHHBI COCTABISIET 3 3aueTHbIe eauHuilbl (108 gacos).

Ounas popma oOydeHus 3aounas popma oOydeHus

Kypc 4
Cemectp 7
Jlexuun 36
[IpakTudeckue (CeMUHAPCKHE) 3aHATUSL 36
JlaGopaTtopHble 3aHATUSL -
Koncynbrauuu -
WToro ayauTOpHBIX 3aHSITHIA 72
CamocrosTenbHas padorta 36

(B ToM umcITe KypcoBasi paboTa) -

dopma KOHTPOJIA

DK3aMeH -
3auer +
OO611ee KOJIMYECTBO YaCOB 108 (3 3.e.)

2. lleu ocBOeHMS TUCIUIIJIMHBI.
Lenpto ocBoeHUsT yueOHON AUCIUILINHBI «OCHOBBI KBAHTOBOM XMMHW», siBisttomelricss yactpio OITOIT
no Hampasnenuto 04.03.01 Xumus u obecneunsaronieii peanuzanuto OI'OC 3++ mo gaHHOMY HaIlpaBIEHHUIO, B
COOTBETCTBHH € TpeOOBaHUAMH TPO(ECCHOHATBHBIX CTaHAapTOB, cooTHeceHHbx ¢ PI'OC BO (01.001
«[Iemaror», 01.003 «[lemaror MOMONHUTEILHOTO 00pa30BaHuUs JAeTed M B3pOCibix», 26.006 «CreruanucT mno
pa3paboTKe HAHOCTPYKTYPUPOBAaHHBIX KOMIIO3MIIMOHHBIX MarepuaioBy, 40.011 «Crneuuanuct mo HaydHO-
HCCIIEZIOBATENIbCKAM M OTIBITHO-KOHCTPYKTOPCKUM pa3paboTKam»), SBISIETCS BOOPYKEHHUE CTYACHTOB CHCTEMOMN
TECOPECTUUCCKUX 3HaHPII71; BBIJICJICHUE TJIaBHbBIX TeH}IeHHI/Iﬁ B pPa3BUTUHU KBaHTOBOI XUMHH, KaK OCHOBHOI'O
TEOPETHUYECKOTO (PYHIAMEHTa COBPEMEHHON XMMHUYECKON HAayKH; OIICHKa IMEPCIIEKTHBHI Pa3BUTUS KBAHTOBOU
TEOPUU U MPUMEHEHUS] KBAaHTOBO-XUMHYECKUX METOJIOB IPH PEIICHUN MPUKIIATHBIX XUMUYECKUX 3a]1ad.
3agayu u3yyeHus IUCIHUIINHBI:
1) HayuuTtpb cTyIeHTOB pemaTh cleayIolre MPUKIaIHbIe XUMUIEeCKHE 3a1auu:
e  BrluucieHue reoMETpUYECKUX XAPAKTEPUCTUK KECTKUX MOJIEKYII
o Brraucnenue MMOTCHUHAJIBHBIX KPUBBIX JJI1 BHYTPECHHUX BpameHHﬁ.
e BrluncieHue 3apsi/ioB Ha aTOMax U CBA3SX M MOCTPOCHUE KapT paclpe/iesieHus dJIeKTPOHHOU MIOTHOCTH
BJIOJIb Pa3HBIX CEYEHUH B IPOCTPAHCTBE MOJICKYJIbI.
e AnHanm3 Ha 3TOM OCHOBaHUM (C TIOMOIIBIO, B YaCTHOCTH, MOHSTHS TUIOTHOCTH 3JIEKTPOHHO-SAEPHBIX CHII)
XapaKTepa XUMHUYECKUX CBSI3EH.
o Brraucnenue JUTIOJIBHBIX MOMEHTOB MOJICKYII.
e  Brrucneane MOCIIL.
e  BrruncieHue nouasipruzyeMocTeil MOJIeKyJI.
e Ananu3 >QQeKToB nepeHoca 3apsaa Mpy peaKusx.
e  AHaiu3 BHyTPUMOJEKYJISPHBIX BIUSHUMA, B YaCTHOCTH, IOJIIPHBIX 3aMECTUTEICH.
e [IpuMeHeHHE CBOHCTB CUMMETPUH MOJIEKYJISIPHBIX OpOUTaIeH I IPOTHO3UPOBAHMS X0/1a PEaKIHi.
e Briuucienue noBepxHOCTEN U MyTeH XUMUYECKUX PEAKIIUMA.
e AHamM3 BO3MOXXHBIX MEXaHW3MOB XHMHUYECKHX PEaKIMi Ha OCHOBE OOIIEH CTPYKTYPHI MOTCHIIMATBLHOMN
MTOBEPXHOCTH.
e Pacyér nHIEKCOB PEaKIMOHHOW CLIOCOOHOCTH MOJIEKYIN U IOCTPOECHUE MOJIEKYJISIPHBIX TUarpaMm, ONHCaHHe
C MX MTOMOIIBIO PEaKIIMOHHOM ClTOCOOHOCTH MOJIEKYII.
2) Tloka3aTh KakKWMH CIIOCOOaMU W MyTEM KaKUX MPHOMKEHUNA MOXKHO ITOJAOWUTH K HHTEPIIPETAITIH
MOJIEKYJISIDHBIX CIIEKTPOB: 3JIEKTPOHHBIX, KOJIEOATEIbHBIX, BpPAIIaTEIbHBIX, CIIEKTPOB SIAEPHOTO MArHUTHOTO
pe30HaHca, BJIEKTPOHHOTO MMapaMarHUTHOTO PE30HAHCA U APYTHX.




3) CopMupoBath y CTyJCHTOB-XMMUKOB YCTOWYHUBBIM HHTEPEC K TEOPETHUECKUM MPOOIeMaM XHMUU U

KBaHTOBO-XMMUYECKUM METOJAM UX PELICHUSI.
3. Mecto nucuuniiunsl B cTpykType OIIOIT

Hucnunnuna «OCHOBBI KBAHTOBOW XUMHM» OTHOCUTCS K AucuuiiMHaM bioka 1, gacts, popmupyemas
ydacTHUKaMH 00pa3oBaTenbHbIX oTHOeHui b1.B.06.

K HCXOJHBIM TpC6OBaHI/I$[M, HCO6XOI[I/IMI>IM AT N3y4YCHUA JUCHHUIUIMHBI, OTHOCATCA 3HAHWA, YMCHUA U

HaBBbIKH, C(bOpMPIpOBaHHBIC B PE3YJIbTATC U3YYCHMS JUCLIUILINH. <(MaT€MaTPIKa», ((CDI/ISI/II(a», «HeopraHquCKaﬂ

XHUMUA, <<OpFaHI/I‘IeCKaH XUMMUA». ,HI/ICIII/IHJ'II/IHa SIBIISICTCS OCHOBOM 1A H3YUYCHMS OUCHUILINHI «DU3NYCCKUEC

MCTOJBI UCCIICAOBAHUA, «BBICOKOMOJ'I@KYJ'IH])HHC COCOUHCHU A, «CTpOCHI/IC BCUICCTBA».

Ipu

0CBO€HUU

OaHHOU

OUCYUNTIUHDBL

cmyoenm

cmooicem

NOJIHOCMbIO uau uacmuiHo

npoOdeMOHCmpuposams ciedyiouue 060o6wennvle mpyoosvie Gyukyuu (TD), coeracno npogheccuoHanbHbIM

cmanoapmam (I1C):

Kox 1 HamMeHOBaHuEe
npo¢ecCHOHATBLHOI0
CTaHJapTAa

O6o0mennas Tpynosas pynkuusa (OTdD)

TpynoBas ¢pynkuus (TD)

Oobaactb npodeccnonanbHoii TesaTeasnocTu: 01 Odpa3zoBanue U HayKa
Tun 3aga4 npogeccHoHAJbLHOM AeATeTbHOCTH: MeJaroru4yecKui

01.001 ITemaror Kon Haumenosanue OTD Ypose Haumenosauue TO Kon
(memarorudeckas Hb
JesITeIbHOCTh B cepe KBaJIH
JIOIIKOJILHOIO, ¢uka
Ha4YaJILHOr'O OOIIIETO, 197071
OCHOBHOTI'0 OOIIIETO, A Ilemarornueckas 6 OO1enegarornueckas A/01.6
cpeaHero o0Iiero JESATEeIHLHOCTH 110 (dyskmst. O0yueHue
o0Opa3zoBaHuUs MPOEKTHUPOBAHHIO U
(BocmuTaTENh, YUUTEND). peannzanuu
HaumenoBanue Buia 00pa3oBaTeIbHOrO BocnurarensHas A/02.6
npodeCcCHOHANTBHOM mporiecca B JIeATeTbHOCTh
JIeSITeTIbHOCTH: 00pazoBaTeNbHbIX
JlomikonbHOE OpraHu3aIuIx
obpaszoBaHue IOLIKOIBHOTO, HA4aJILHOTO PasBuBaromas AJ03.6
HauansHoe o01iee 00111€T0, OCHOBHOTO JIeSITEJIbHOCTD
oOpa3oBaHue o0miero, CpeIHEro
OcHOBHOE 0011IEE 00111ero 00pa3oBaHMs
o0Opa3oBaHue B Ilegarornueckas 6 Ilegarornueckast B/03.6
Cpennee obmiee JEeSITEIBHOCTD IO JEATeILHOCTB T10
oOpa3oBaHne MPOSKTUPOBAHUIO U peanu3aiy IporpaMm
pean3aniu OCHOBHBIX OCHOBHOTO U CPEJIHETO
0011e00pa3oBaTebHBIX obuiero oopa3oBaHus
porpamMm
01.003 A [IpenonaBanue no 6 Opranuszanus A/01.6
[MpodeccronanbHbIH JIOTIOJTHUTEITbHBIM JIeSTeIIbHOCTH yUaIiXxcs,
CTaHaapT «[lenaror 0011e00pa3oBaTeIbHBIM HAaIpaBJICHHOW Ha OCBOCHHE
JIOTIOJTHUTEIILHOTO nporpamMMam JOTIOJTHUTEIILHOM
oOpa3oBaHusi JeTed U o011eobpazoBaTebHOM
B3pOCIBIX». POrPaMMBI
HaumenoBanue BUJIA 6 [Menarornueckuii kouTpons | A/04.6
npodeccHoHaNbHOM Y OIICHKa OCBOCHUS
NESITEIILHOCTH: JOIOTHUTEILHON
[lemarornueckas 0011e00pazoBaTenbHON
JIeSITEIIbHOCTD B POTPaMMBI
JIOTIOJTHATEILHOM
oOpa3oBaHuu JeTell u
B3POCIIBIX



https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
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https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529

40 CxkBo3Hble BUIbI IPOdecCHOHATBLHOI 1esITeIbHOCTH
Tun 3aaa4 npogeccCHOHANIBHOM AeATEJIbHOCTH: HAYYHO-UCCJIeA0BATEIbCKUH

40.011 A [IpoBencHue HaydHO- 5 OcymiecTBiieHue AJ01.5
[IpodeccronanbHbIi HCCIICIOBATEIICKUX U MpoBeicHHs PadoT 1Mo

crangapt «CrernuaaucT OTIBITHO-KOHCTPYKTOPCKHIX 00paboTKe U aHaTU3y

10 HAy4YHO- Pa3paboTOK O OTIEIEHBIM HAyYHO-TEXHHYCCKON
UCCIICZIOBATEILCKUM U paszaenam TeMbl HHPOPMAITUH U PE3YITETATOB

OIBITHO- HCCIIEOBAHUN

KOHCTPYKTOPCKHM OcyecTBieHune A/02.5
pa3zpaboTkam. BBITIOJTHCHHUS
HawnmenoBanue Buia AKCIICPUMEHTOB U
npodeccnoHaIbHOMH o opMIIEHHS PE3YTFTATOB
JICSATEIILHOCTH WCCIIeIOBAHU 1
[IpoBenenue HaydHO- pa3paboTok

UCCIIeTOBATEIHCKHUX H

OTBITHO-

KOHCTPYKTOPCKHX

pa3paboTox

Jasi ocBoeHust y4eOHOil qucHUNIMHBbI «OCHOBBI KBAHTOBOW XHMHH)» Yy CTYAEHTA, B XOJE€ U3y4YEHUS
MPEIIIECTBYIOINX AUCIUIUINH, TOJHKHBI OBITh CPOPMHPOBAHBI CIIEIYIOIIUE, IPEIBAPUTEIbHBIC, KOMIICTEHIINH:

YHuBepcajibHble KOMIETEHIMU:

- CITOCOOEH OCYIIECTBIISATH TIOUCK, KPUTHUECKUH aHAIN3 U CUHTE3 MHPOPMAIINN, TPUMEHAITh CHCTEMHBIN
MOIXOJT IIS pelieHus mocTaBiaeHubIx 3amad (YK-1);

- CIIOCOOEH OTpeAeNATh KPYT 3a7a4 B paMKax IMOCTABIEHHOW [N M BRIOMPATh ONTHUMAIBHBIE CIIOCOOBI
UX PEIICHHUS, UCXOS U3 JCUCTBYIOLIMX MIPABOBBIX HOPM, UMEIOLIMXCSL pecypcoB u orpannydeHuii (YK-2);

- cnoco0eH OCYHIECTBIATh JAEJOBYI0 KOMMYHHUKAIIMIO B YCTHOW W NHUCBMEHHOM Qopmax Ha
rocyapcTBeHHOM si3bike Poccuiickoit deneparin 1 nHOCTpaHHOM(bIX) si3bike(ax) (YK-4);

- crocoOEH YNpaBIIsITH CBOMM BPEMEHEM, BBICTPAUBATH U PEaIN30BBIBATH TPACKTOPHIO CAMOPA3BHUTHUS Ha
OCHOBE MPUHIIUIIOB 00pa3oBaHus B TeueHue Beei xuzHu (YK-6);

- crmoco0eH co3/aBaTh W MOJICPKUBATH OE30TACHBIC YCIOBHS KU3HEIEATEIBHOCTH, B TOM YHCIE MPH
BO3HMKHOBEHHMH Upe3BBIYaiibiX cutyanuii (YK-8);

Oodwenpodeccnonanbubie komnerenuun (OIIK):

- CHoco0eH aHAIM3UpPOBAaTh M MHTEPIPETHPOBATH PE3YyIbTaThl XUMHUYECKHUX SKCIIEPHUMEHTOB,
HaOmoaenuii u namepennii (OITK-1);

- CIOCOOEH TPOBOJIUTH C COOJOJEHHEM HOPM TEXHUKH O€30MacHOCTH XUMHUYECKUH DKCIEPUMEHT,
BKJIIOYAsl CHHTE3, aHAJIU3, U3yUYEHUE CTPYKTYPHl U CBOMCTB BEIIECTB M MaTepPHAJIOB, HCCIIEIOBAaHHE IPOIIECCOB C
ux yuactuem (OITK-2);

- cocOOEH MPUMEHSTh PAacYeTHO-TEOPETHUECKIE METOBI [Tl U3yUEHHS CBOMCTB BEIIECTB M MTPOIIECCOB
C UX YYaCTHEM C MCIOJIb30BaHHEM COBPEMEHHOW BhrunciuTesbHOM Texunku (OI1K-3);

- croco0eH IUIAaHUPOBaTh PaOdOTHl XMMHUYECKOW HANpaBIEHHOCTH, 00padaThiBaTh U MHTEPIPETUPOBATH
MOJTy4YeHHBIE PEe3yJIbTaThl C HCIOJIB30BAaHHMEM TEOPETHYECKHX 3HAHWNW W TPAKTHUYECKUX HABBIKOB PpEIICHUS
MareMaTHueckux U pusnueckux 3anayd. (OI1K-4);

- croco0eH UCTOIB30BaTh CYNIECTBYIOIIHME TPOTPaMMHBIE TIPOIYKThHI U HH(OpMaIIMOHHbIE 0a3bl TaHHBIX
JUTSL pelieHust 3ajad MpoecCHOHANBHON NEATENbHOCTH C y4E€TOM OCHOBHBIX TpeOoBaHHMN WHGOPMAIMOHHON
6e3onacuoctu (OITK-5);

- CITIOCOOEH MPEACTABIATh PE3YNBTAThl CBOEH pabOTH B yCTHOM M MHChMEHHOU (hopMe B COOTBETCTBHH C
HOpPMaMH ¥ NpaBHJIaMH, IPUHATHIME B ITpodeccronanbHoM coodectse (OITK-6).

[ ocBoeHust AMcuUIUIMHB « OCHOBBI KBAHTOBOM XUMHM» CTYIEHT IOJDKEH

3HaTh: OCHOBBI OOINEHl W HEOPraHMYECKOH XUMHH; COBPEMEHHBIE TMPEJCTABICHUS O CTPOCHUH
BEIIECTBA; OCHOBBI BBICIIEH MaTEMAaTUKH.

YMeTh: IpUMEHATH 3HAHMSI, TIOJYUYCHHBIC B Kypce 00IIei 1 HEeOPraHnIeCKOH XUMUH.




Baaners: paCd4€THBIMU HW  JIOTUYCCKUMH  MCTOJaMH BBICITICH MAaT€MaTuKHW; COBPEMCHHBIMU
npEaACTaBICHUAMU O CTPOCHHUU BEIICCTBA.



4. TpeGoBaHusi K pe3yJbTaTaM OCBOEHHS JAUCHHUIIMHBbI (KOMIIETEHIMH o0yualouierocs, popMupyeMbie B pe3yiabTaTe OCBOECHHS THCIUILIUHBI

(MmonyJis)

B PE3YIbTATC U3YUCHUA OUCHUIIIMHBI «OCHOBBI KBAaHTOBOH XHMUH o6yqa}omnﬁcsl JOJIDKCH O6J'IaI[aTI> CJICAYIOIMMMHU KOMIICTCHIIUAMU (pe3an)TaTaMI/I

OCBOCHHS 00pa30BaTEIIbHOMN IIPOTPaMMEI):
IIpodeccnonanbubie komnerennuu (IK):

- cnoco0eH HMCIOJIB30BATh 3HAHHS O CTPOCHHH BEIICCTBA, IIPUPOIC XHUMHYECKON CBSI3U M CBOMCTBAX Pa3JINYHBIX KJIACCOB XMMUYCCKUX IJIEMEHTOB, BCUICCTB U
MaTrepuajioB jid TI[MOHMMaHHWAg MEXaHW3Ma XHUMHUUYCCKUX peaKuHﬁ, MPOUCXOAAIINX B TCXHOJOTMYCCKHUX MPOHECCaXx U OKpyKaromeM MHUpe,

€CTECTBCHHOHAYYHBIC 3HAHUS [UIS PEIICHNUS 3aa4 npodeccronanbHoi aesrenbroctH (ITK-1).

Kox v HanmenoBanue
npogdeccuoHaIbLHOM
komuerennuu (IIK)

Kox v HanmenoBanue
HHAUKATOPA 10CTHKEHUS
npogdeccuoHAIbLHOM
KOMIIETEeHI[MH

POSyJIbTaTbI OCBOCHHUA KOMIIETCHII MU

3HATH

YMmernb

Baagernb

IIpodeccnonabHBIe KOMIIETEHIUH BbIINYCKHUKOB

Hayuno-uccienoBareibcKuii THI 32124

IIK-1 Cnocobden
HCIIOJIb30BaTh 3HAHUS O
CTPOCHHH BEIIECTBA,
MPUPOIC XUMHUECKON
CBSI3M M CBOMCTBAX
Pa3IMYHBIX KJIACCOB
XUMUYECKUX DJIEMEHTOB,
BEIICCTB U MaTEPHAJIOB
JUISL TOHUMAaHUS
MeXaHW3Ma XUMHYECKHX
PEaKIIHid, POUCXOISIIUX
B TEXHOJIOTHYECKHUX
mporeccax u
OKpY’KaroIleM Mupe, a
TaKXKe
€CTeCTBCHHOHAYYHBIC
3HAHUS JUTSl PeIICHHS
3a7a4
npodeccnoHaNbHOM
JEATEILHOCTH

IIK-1.1. Ucnonp3yeT 3HaHUS O
CTPOCHUU BEIIECTBA, IPUPOIE
XUMHYECKOM CBI3H M CBOMCTBAX
Pa3IMYHBIX KJIACCOB XUMUYECKHUX
3JIEMEHTOB, BEIIESCTB U
MAaTepHaJIOB I IOHUMAaHUS
MEXaHU3Ma XUMHUYECKUX PEaKInii,
MPOUCXOASUINX B
TEXHOJIOTMYECKUX MIPOLECCaX U
OKpY>KaroIlleM MUPE;

IK-1.2 [TporHO3upyeT CBOMCTBA
XUMHUYECKUX COCUHEHUN U
MaTepHaJiOB Ha OCHOBE JTaHHBIX
00 MX CBOMCTBAaX M XMMHUYECKOM
CTPOCHUH;

IK-1.3. Wcnons3yer
COBpEMEHHBIE TEOPETHUUECKHE
MPECTABICHUS XUMHUECKON

OCHOBHBLIC ITPUHIMIIBI,
3aKOHBI, ITOJIOXKCHH A,
MCTOOOJIOTUIO U3YyHACMbBIX
JUCHUITINH

HCIIOJIb30BaTh OCHOBHBIC
3aKOHBI U IOJIOKEHUST XUMUH
JIUTSL TIOHUMaHMS MEXaHnu3Ma
XUMHUYECKHUX PEaKIIHii,
MPOUCXOASAIIUX B
TEXHOJIOTUUECCKUX
Ipoueccax U OKpyKaroleM
MHPE;

IIPOTHO3UPOBATh CBOKCTBA
XHMHYCCKUX COCTUHCHHN U
MaTepuasgoB Ha OCHOBE
JaHHBIX 00 UX CBOMCTBAX U
XAMHYECKOM CTPOECHUHU

HaBbIKaMHU HUCIIOJIb30BaHUS
(byHIaMeHTaIbHBIX
XUMHUYECCKUX 3aKOHOB U
€CTECTBEHHOHAYYHBIX
3HaHU B IIpoLIECCe
BBITTOJITHCHHA HAYYHOI'O
UCCIIETIOBaHMS, a TAKXKE B
CBOEH MTpoecCHOHATTEHON
JesITeNIbHOCTH

a TaKXKe




HAyKH M €CTECTBEHHOHAYYHbIE
3HAHUS B CBOCH
npodeccnoHaTbHOMI
IEeITEIBHOCTU




B pesynbraTe ocBOeHUs AUCHUIIIMHBL «OCHOBBI KBAHTOBOM XMMUID CTYJICHT JOJIKEH:
3HaTh
- BKCTIEPUMEHTAIBHBIE OCHOBBI, IPHHIUITBI M 32aKOHBI KBAHTOBOM MEXaHUKH, SIBISIOLINECS OCHOBOM
TEOPETHYECKUX TPEICTABICHUI B COBpEMEHHOM cTpykTypHOoil xumuu (ITK-1);
- IPUHIAIT COOTBETCTBUS © OCOOCHHOCTH mocTpoeHus pusndeckux Teopuid (ITK-1);
- OTIpeieNIeHUE TTOHATHSI «KBAHTOBAsI XMMUS», KOCHOBHBIE TIOCTYJAThl KBAHTOBOW MEXaHUKW», «BOJTHOBAs
¢byHKLIUAY, «TpeOOBaHMs, HaJaraéMble Ha BOJIHOBYIO (DYHKIIMIO»; «ONEPAaTOPhI KBAHTOBOI MEXaHUKUY,
«npuHLMI Heonpenenéunoctu [ eizendepra» u ap. (I1K-1);
- 0COOEHHOCTH ABWKEHHS MUKPOYACTHI] M CIIOCOOBI omucanus ux cocrosumii (ITK-1);
- KaUeCTBEHHOE O0BSCHEHHE OCHOBHBIX 3aKOHOMEPHOCTEH cocTosiHui aroma Bogopona (ITK-1);
- BUJI BOJTHOBBIX (pyHKIMit atoma Bogopona (I1K-1);
- KoHuemno rudpuausanuu (IK-1);
- npunimn [laynau v 3anonHeHne mekTpoHHbIX 06onoyek (TTK-1);
- NIEKTPOHHOE cTpoeHue Mojeky (ITK-1);
- moHsATHE 0 cucteMe MuHorux yactuil (ITK-1);
- npuOIMKEHHBIC MeTOIbI peteHus ypaBHenus [ pémunrepa (ITK-1);
- MOJIEKYJISIpHBIE Mojien 1 ux oToopaxenus (ITK-1).
Ymers
- IPaMOTHO NPHUMEHATh KBAaHTOBO-MEXaHWYECKHE IPEICTABICHUS M METOAbl AJSl IOCTPOCHUS U aHaIu3a
CTPYKTYPHBIX MOJIENICi aTOMOB, MOJIEKYJ, KOHICHCUPOBAHHBIX CTPYKTYP, OLCHKH PEaKLIMOHHON CIIOCOOHOCTH
mosekyn (ITK-1);
- XHMHUYECKHUe CBs3H U uxX Kinaccupukanus (ITK-1);
- amabaTuueckoe MpuoImKeHHe B Teopuu cinokHbIX cucteM (ITK-1);
- petienue ypaBuenus LIpénunrepa anst MHOroaromuoi monekybs (ITK-1);
- BBIUHCIIsieMbIe U n3Mepsiemble Beinuunsbl ([TK-1);
- TIEPEeX0/1 OT KBAHTOBBIX K Kitaccuueckum mozersim (TTK-1).
Baapers
- HaBbIKaMHU CaMOCTOSTEIIBHOM pabOThI C YUeOHOM, METOAMYECKOM U HAYYHOH JINTepaTypo B 001acTu
KBaHTOBO# MeXaHUKH U kBaHTOBOM xumun (TTK-1);
- OCHOBHBIMHU TEXHOJIOTHYECKUMH TpoLienypamu, nHcTpymeHrapuem (ITK-1);
- HABBIKAMH MPAKTHYECKOM JCATEIBHOCTH C Pa3IHMYHbIMU rpymamu cTyaeHTos (TTK-1);
- KOHLENTYaJbHBIM M MaTeMaTH4eCKUM amlaparoM KBaHTOBOH MEXaHWKH B NPWIOKEHHH K XHMHYECKOH
npobJeMaTHKe; COBPEMEHHBIMH CPEICTBAMH MaTEMaTHYECKOTO U KOMITbIoTepHOTr0o MozenupoBanust (ITK-1).



5. Conep:kanue U y4eOHO-MeTONMYECKAN KAPTa JUCIUILTHHBI

Tabnuya 5.1
CamocTosiTesibHast padoTa CTY1eHTOB DopMbI KOHTPOJISI Koamiecrso JlurepaTtypa
3ausaTus P Y P P 0a,1710B patyp
No HanmenoBanue TeM (BOIpOCoOB),
B U3y4aeMbIX 10 JAHHOM AUCHUIIIHHE Ya- .
Coaepxanue min max
1 n chbl
1. Bsenenue. [Ipenmer KBaHTOBOM MEXAHUKU U KBAHTOBOM 2 CBoiicTBa KBAHTOBO-MEXaHUYECKUX Bormpocs 1 3agauu k
xumud. OCHOBHBIC IIOCTYIAThI KBAHTOBOH MEXAHUKH. 4 OIIEPaTOpPOB 4 CEMHHApPCKOMY 0 3 [1], [2]. [3].
2. KBaHTOBBIE COCTOSHHUS U BOJHOBBIE QyHKIHH. OCHOBHBIC 5 3aHATHIO. [4],[5]
CBOWCTBA (DYHKITHIA.
3 Omneparopsl ¢pusuuecknx BenuauH. CBoiCTBa HaxoxmeHne COOCTBCHHBIX 3HAYCHUA U Bormpocs 1 3agaun k
OIIepaTopoB. 2 4 COOCTBEHHBIX (DYHKIIHI OIIEpPaTOpOB. 4 CEMHHAPCKOMY 0 3 [11, 121, [3],
= = 3aHSATHIO.
4 MareMaTnueckuii anmapar KBAaHTOBOH MEXaHUKH. 2 [4], [12],[13]
5 DBomonus cocTossHUH U ypaBHeHue Ll pénuarepa. 2 3agaun 00 ONHOMEpPHBIX H TPEXMEPHBIX Bomnpocs! u 3amauu k
MOTEHIMAIBHBIX SAIIUKAX. CEMHHAPCKOM [1]. [2], [3],
4 p y 0 3
6 Bomopomonono6Hbie aTOMHBIC OPOHTAIHL. 2 4 3AHSTHIO. [4], [12],[13]
7 [Mpubmmxénnsie METOJIBI perreHus KBaHTOBO- 2 3amaun O  JOBIKGHWM  YacTHUIBI IO Bompocsr u 3amaun k 111, 121, [3]
MEXaHWYECKUX 3a1ad. 4 OKpYXXHOCTH, ©Oapbepe U TapMOHHYECKOM CEMHHApPCKOMY 0 3 [;1] [’9] '
8 Pemenne ypasnenus llpénunrepa nis 2 OCLIMJUIATOPE 4 3aHATHIO. [ 12]‘ [13’]
MHOT'OJIEKTPOHHOTO aTOMa. '
9 1-s1 py6e:xnasi nucbMeHHast KOHTPOJIBLHAsI padoTa 2 Awnanu3 pe3ynpTaToB 1-i pyOexxHOH paboThl 2 8
10 [IpuHIMI TOCTPOSHHS EPHOANIECKON CHCTEMBI 3amaga 06 atome Bogopoa. PopMbI aTOMHBIX Bomnpocs! u 3anaun u [, 21, [3]
JJIEMEHTOB. 2 4 opouranei. 4 YHpaKHEHUS K 0 3 [;1] [’9] '
11 DJIeKTpOHHbIE KOH(UTYPAIIK U TEPMBI aTOMOB. 2 CEeMHUHAPCKOMY [12]' [13’]
3aHATHIO. '
12 Mertox camocoriacoBanHoro nons (CCIT) Xaprpu-Doxa. 2 TepMbl MHOTOJIEKTPOHHBIX aTOMOB. Bomnpocs! u 3anauu k (11, 21, [3]
_ 4 4 CEMUHAPCKOMY 0 3 [;1] [é] '
13 [MpubmmKEHHbBIE aHATUTHYSCKUE QYHKIIMU aTOMHBIX eV
N 2 3aHATHIO. [12] [13]
opbuTaei. '
14 Teopust xumuueckoit cBA3u. MeTo1 BalleHTHBIX CBS3€H. 2 4 Pacuér monexyn ManbIX MEpHOAOB METOJOM Bormpocs! u 3agaun u
_ BAJICHTHBIX CBSI3CH. IMoctpoenue YIPaXHEHUS K [11, [2], [3],
15 Merox MONeKyISIpHBIX opbuTasieii. OBIIHe MONOKEHHS. JIByXaTOMHBIX MOJIEKYJ] B TEPMHHAX MeEToja 4 CEMHMHAPCKOMY 0 3 [4], [6],
[pubmmkeHne TMHEHHBIX KOMOMHAIMN aTOMHBIX 2 4 MOJIEKYJIPHBIX OpOHTAIIEH. SAHSITHIO. [171,[18]
opbOuTae.
16 PacuéTHble METOABI KBAHTOBOW XUMHU. MeToa XIOKKes. 2 4 CaoiicTBa ITH-conpskEHHBIX MOJIEKYJI. 4 Bomnpocs! 1 3a1auu u 0 3 111, 121, [3]
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17

Benson. [IpaBuno Xiokkens (4n +2). NHaekcs

KBaHTOBO-XUMHYECKUIT  pacdéT  MOJICKYJIBI

YIPaXHEHUS K

(4], [9],

PEaKIIMOHHO CIIOCOOHOCTH. 2 O6yraauena-1,3 B mpubamxkeHnN XIOKKeIs CEMHHAPCKOMY [11],[23]
3aHATHIO.
18 I1-51 pyGexxHasi nucbMeHHAsi KOHTPOJIBHAsI padoTa 2 Ananm3 pe3ynbTaToB 2-i pyOexHOH paboThl 2 8
Tekymas padora cTyaeHTa 40
Pe3yJbTaThl KOMIIBIOTEPHOT0 TECTUPOBAHUSA 30
HUTOr'o 36 36 36 70
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6. O6pa3zoBaTe/IbHbIE TEXHOJIOTHH
Jnst ocBoeHMsI AUCHUILIMHBI «OCHOBBI KBAHTOBOW XHMMMK» HCIIONB3YIOTCS JIEKLUH, JIEKLHUH-Oecemapl,
MPaKTUYECKUE 3aHATHUS, TEXHOJOTHs NEPCIEKTUBHO - OIEpekKaromero o0y4eHus, MOIYyJbHAs TEXHOJOTHS,
TEXHOJIOTHs ITPOOIEMHOr0 00YUIEHUs], TEXHOJIOTHSI PELICHUS HCCIIEN0BAaTEIbCKUX U IIPOEKTHBIX 3a1ad.
B kayecTBe MHTEpaKTHBHBIX METOJOB OOYYECHHS MOTYT OBITH MCIIOJNIB30BaHbI: TBOPUECKUE 3aJaHHMI,
pa3paboTKa TPOEKTOB, HCCIENOBATENbCKANA METOJ OOY4eHHUs, KpYIJIbIe CTONbI, JUCIYTHI, CEMHHAPHI).
TpagunuoHHble JIEKIMH M NpPaKTHYecKUHe (CEeMHHAPCKHe) 3aHATHS MOIYT NPOBOAUTHLCH C
HCTIONBb30BaHHEM COBPEMEHHBIX HHTEPAKTHUBHBIX TEXHOJIOTHI.

Jlekuusi-quajior — CcoAep)kaHUe IOJACTCS 4Yepe3 CEpUI0 BOIIPOCOB, HA KOTOPBIE CTYAEHT IOJDKEH
OTBEYATh HEMOCPECTBEHHO B XOJI€ JICKIIHH.

OnnaiiH-ceMUHAp — Pa3HOBUIHOCTH BeO-KOH(EPEHIINH, MPOBEACHUE OHJIAIH-BCTPEY WIIM HpEe3eHTALUH
yepe3 MHTepHET B pexuMe peaqbHOro BpeMeHH. Kaknplii W3 y4acTHHKOB HAXOAMTCSl y CBOETO KOMIIBIOTEPA
(cpencTBa CBsi3M), a CBSA3b MEXKAY HUMH TOAJEPXKHBAaeTCs depe3 MHTEpHET MOCPEACTBOM 3arpykaeMoro
MPUIIOKEHUS, YCTAHOBJIEHHOTO Ha KOMIThIOTEPE KaX10r0 yuacTHrKa (Zoom, Meet, Skype u ap.)

Buneoxondepenuusi — ceanc BumeoxoHdepeniceszu (BKC) — 310 TexXHOJOTHS HMHTEPaKTHBHOTO
B3aMMOJICHCTBUS JIByX M OoJiee Yy4acTHHKOB O0pa3oBaTeNILHOrO Mpomecca s oOMeHa WHpoOpManueid B
peanbHOM pEKUME BPEMEHH.

Buneo-nexkuusi — cHATas Ha KaMepy COKpallleHHas JIEKIHs, TonojiHeHHas (oTorpadusMu u cxemamu,
WUTIOCTPUPYIOLIAst MOJaBaEMBbIN B JICKLIMK MaTEpHall.

TexHoMOrHs 3JIEKTPOHHOT0 O0yYeHHUs (pearn3yeTcs MpPU TOMOIIM DIIEKTPOHHOW 00pa30BaTeNbHOM
cpeasl COI'Y npu ucnonb3oBanuu pecypcoB ObC, npu mpoBeaeHUH aBTOMaTU3UPOBAHHOT'O TECTUPOBAHUS U T.
I.).

IIpumeyanus

— Bce Bunmel y4eOHOH pabOTBI MOTYT MPOBOJMTHCS TUCTAHIIMOHHO HA OCHOBAHWHU JIOKAJBbHBIX
HOPMAaTUBHBIX aKTOB.

— B nensx peanuzanny HHAUBUIYIBHOTO MOAX0/1a K 00YYEHHUIO CTYACHTOB, OCYIIECTBISIONNX YIeOHBIN
Ipolecc N0 MHAUBHIYaTbHOW TPAEKTOPHHM B paMKaxX HMHIMBHUIYaJbHOTO paboyero IviaHa, U3ydyeHHe AaHHOU
JUCIUTUTMHBL MOXKET OCYIIECTBIISATHCS 4Yepe3 WHIUBHUIyalbHbIE KOHCYJBTAIMU TPEToaaBaTelsi OYHO, B Yachl
KOHCYJIbTAIIMH, MO JJIEKTPOHHOH mouTe, a Takke ¢ ucnonb3oBanueMm Webex, mimardopmel IUCTaHIIHOHHOTO
obyuenust Moodle, nuunblit kabunet cryaeHTa Ha caiite COI'Y, npyrux anemento DUOC COT'Y.

7. Y4eOHO-MeTOoIM4ecKoe ofecnedeHle CaMOCTOATeIbHON padoThl

CamocrosTensHass paboTra OOy4arOLIMXCsl SIBISETCS OJHUM M3 BHJOB y4YeOHBIX  3aHATHIL.
CamocrosTenbHas paboTa MPOBOJUTCS C IIEBIO:

— CHCTeMaTH3allid M 3aKPEIUICHHS ITOJyYeHHBIX TEOPETHYECKUX 3HAHUH W TNPAKTUUECKUX YMEHHH
00Y4aroIuXCsl CTY/ICHTOB;

— yriryOJIeHus] U PaclIMPEeHUs] TEOPETUIECKUX 3HAHMUIA;

— QopMHpOBaHHS YMEHUH HCIIONB30BATH HOPMATUBHYIO, MPABOBYIO, CIIPABOYHYIO JIOKYMEHTAIIUIO U
CHELUABHYIO JIUTEPATYPY;

- (dopMHpOBaHUS  CaMOCTOSITENILHOCTH  MBIIDICHUS,  CIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHHUIO U CAMOPEaIT3AIINH;

— Pa3BUTHUS HCCIIEIOBATENBCKUX YMEHHH.

CamocrosTenpHass paboTa 00yyalOmIMXCs OCYIIECTBISIETCS HA NPOTSHKEHUH HM3YUYEHUS] BCei
JUCIUIUIMHBL B COOTBETCTBHU C YTBEP)KIACHHOW B y4eOHOM IUIaHE TPYIOEMKOCTBIO (Ui OYHOH (HopMBI
o0y4eHus 36 4acoB) U COCTOUT H3:

- paboTBI CTYAEHTOB C JICKUMOHHBIMH MaTepuallaMH, IIOMCKa U aHajIu3a JIMTepaTypbl U JIEKTPOHHBIX
HCTOYHUKOB MH(POPMAITUH 110 33J]aHHOU TeMe;

- BBITTOJTHEHHS 3aJaHUH 7151 camocTosTenpHoM paboTel B DNOC COI'Y;

- M3Y4YCHUS TEOPETUYECKOro, IMPaBOBOTO M CTATUCTUYECKOrO Marepuana Juisl TOATOTOBKH K
CEMHHAPCKUM 3aHATHSM;

- IOATOTOBKH K 3a4eTy.
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TeMmb! 1 OpMBI BHEAYIUTOPHON CaMOCTOSATEIHLHOM pabOTHI, €€ TPYIAOEMKOCTh COZIEp)KaTcs B paszeie 5,
Tabm. 5.1.

MertoanyecKkue peKOMEH/ AU 110 HAIMCAHUIO pedepaToB

Pedepar — mnmcbeMenHas paboTa TO OmpeneleHHOW HaydyHOW mpoOieme, KpaTKoe H3II0KEHUE
coJiep>KaHusl HAy49HOTO TPyAa WM HaydyHOU mpoOnembl. OH sBisieTcs NeHcTBEHHOH (HOPMOI CaMOCTOSTENEHOTO
HCCIIEIOBAaHUS HAy4YHBIX IPOOJIEM Ha OCHOBE M3YUYEHUS TEKCTOB, CIICIIMATIBHOM JIUTEPATYpPhl, a TAKXKE Ha OCHOBE
JUYHBIX HaOMIONICHUH, MCCIENIOBAaHUN W MPAaKTHYECKOTO ombiTa. PedepaT momoraer BbIpabOTaTh HAaBBIKM U
MPUEMBI CAMOCTOSITEIBHOTO HAYYHOTO MOKCKA, IPAMOTHOTO M JIOTHYECKOT0 M3JI0KEHHSI M30paHHOM MPOoOIeMbl 1
CIOCOOCTBYET NPUOOIICHHIO CTYAEHTOB K HAYYHOH AEATEIBbHOCTH.

[TocnenoBaTenbHOCTD PAOOTHI:

1. Bwibop Tembl uccienoBaHus. Tema pedepara BbIOWpaeTcs CTyIEHTOM Ha OCHOBE €ro Hay4JHOro
uHTEpeca. Taxke IOMOLIb B BBIOOPE TEMbl MOKET OKa3aTh IPENoJaBaTelb.
2. IlnanupoBanme uccieqoBaHusA. BKirouaeT cocTaBleHrEe KaJCHIAPHOTO TUIaHa HAYYHOTO MCCICIOBaHUS

U IJIaHa mnpeamnosaraeMoro pedeparta. KanenmapHblii IUlaH HMCCIEIOBAaHHMS BKIIOYAET CIIELYOLIHNE

JJIEMEHTBHI: BBIOOp U  (QOpMyJIMpOBaHHME NPOOJEMBI, pa3paboTKa IUIaHA HCCICIOBaHUA U

NpeaBapUTEIbHOrO IUlaHa pedepaTa; cOOp W HM3yueHHE HCXOJHOTO Marepuana, MOWUCK JIMTepaTyphl;

aHanmu3 COOpPaHHOTO MaTepuana, TeopeTHYecKas pa3paboTka MpOOJIEMBI,  COOOIIEHHE O

NpeJBapUTEIbHBIX pe3yJbTaTax WCCIEIOBaHUs; JHUTepaTypHOoe OQOpMICHHE HCCIeI0BaTEIbCKOM

po0OIIeMsbr; 00CyXaeHre paboThl (Ha CEMHIHAPE U T. II.).

[Tnan pedepata xapakTepu3yeT ero cofepkaHue U CTpykTypy. OH JOJKeH BKIIIOYATH B ce0si: BBEICHHE,
rre 00OCHOBBIBAETCSI aKTyaJbHOCTh MPOOJIEMBI, CTaBATCS LI€Tb M 3aJaddl MCCIEAOBAaHMSA; OCHOBHAs 4acTb, B
KOTOPOI PacKpBIBAeTCsl COAEpKaHKE MPOOJEMBI; 3aKIOUYeHHe, TAe 0000LIAt0TCs BBIBOIBI 110 TEME M JAr0TCs
MPaKTUYECKHUE PEKOMEH/IAIHH.

3. llouck m u3ydeHue nureparypsl. s BeiABIeHHS HEOOXOAMMOW JIMTEpaTyphl CIEAyeT OOpaTHUThCS B

O0uOIMOTEKy WM K mpenoaasareiro. [lomoOpaHHyIO JuTeparypy cieayeT 3a()MKCHPOBATh COIVIACHO

I'OCT o OubmuorpaduueckoMy OMUCAHHUIO MPOU3BEACHUH ITEUYaTH.

Jns pa3pabotku pedeparta noctaToyHo u3ydeHHe 4-5 BakHEHWIMMX craTeil mo M30paHHOU mpolbieme.
[pu u3ydeHun muTeparypbl HEOOXOAMMO BBIOMPATh MaTepuall, HE TOJBKO MOATBEPKIAIOIINI TTO3UINIO aBTOpa
pedepara, HO 1 MaTepHan AJs OJIEMHUKH.

4.00paboTka matepuaiia. [Ipu 00pabOTKe MOJyUdeHHOI0 MaTepHajia aBTop JOJDKEH: CUCTEMaTU3UPOBATh
€ro Mo paszzeiaM; BBIBHHYTh U 0OOCHOBATH CBOM THIIOTE3BI; OMPEICIUTh CBOIO IMO3MIIMIO, TOUKY 3PEHHS IO
paccMaTpuBaeMoi mpo0iemMe; YTOYHUTh 00BEM U COZIEpKaHWE MOHITUH, KOTOPHIMU IPUXOIUTCS ONEPUPOBAThH
npu pa3paboTKe TeMbl; cHOPMYIUPOBATh ONPEACTICHUS U OCHOBHBIC BBIBOJBI, XapaKTEPU3YIOIIUE PE3yIbTaThI
HCCIIEI0BaHMUS; OKOHYATEIbHO YTOUHUTH CTPYKTYpY pedepara.

5. Odopmienue pedeparta. [Ipu odpopmiieHnn pedepara peKOMEHAYETCS IPUAEPKUBATHCS CIEAYIOIIUX
npaBwi: Creayer mucath JHIIb TO, YeM aBTOP XOYET BBIPA3UTh CYIIHOCTh NpOOJEeMBbI, ee JIOTUKY; [lucatb
CTPOTO TOCJIEN0BATENBHO, JJOTHYHO, 10Ka3aTeIbHO (M0 cXeMe: Te3uc — 000cHOBaHME — BbIBOA); llucaTts spxo,
00pa3Ho, )KHBO, HE TOJILKO BCKPBIBAsi MCTUHY, HO W OTpakas CBOIO IMO3WIIMIO, NMPONAraHIupys MOTyYeHHBIE
pesyabTathl; [lucaTte ocMbICIEHHO, coOronas MpaBWiia TPaMMAaTHKH, HE 3JI0YHOTpeOiss HayKooOpa3HbIMH
BBIPRKEHUSIMH.

Pedepar BbIONHSIETCS B COOTBETCTBHU C TPEOOBAHUSMH CTAaHAAPTOB, pa3paOOTAHHBIX JUISl JTAHHOTO
BUa TOKyMeHTOB. PaboTa oymkHa ObITH BBIOJIHEHA HA Oeloi Oymare cranaaptHoro jucta A4. TekcT poinkeH
OBITh OTIIEYaTaH Ha KOMIIBIOTEPE B TEKCTOBOM penakrtope MicrosoftWord u oTBeuaTh cieayronmmm
TpeOOBaHUAM: TTapaMETPHI MTOJIEH CTPAHUI] JOJDKHBI OBITH B MIpEJieNax: BepxHee u HiKHee — 1Mo 20 MM, mpaBoe —
10 MM, neBoe — 30 MM, mpudpt — TimesNewRoman, pasmep mpudra — 14, MEKCTPOUHBIA HHTEpBal —
MoNyTOpHBIA. JleHTa mpuHTEpa — TONbKO 4épHOro IBeTa. Hymepamms crpaHul B pedeparte JODKHA OBITh
CKBO3HOHM, HauuWHas ¢ TpeThel crpaHuibl. Homep mpoctaBnsieTcs apaOckuMu mudpaMu BBEpXY KaKIoH
CTpaHMLIBI CIIpaBa.
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IIpn n3noxkeHnn Marepuaia He0OXOIUMO MPHUIEPKUBATHCS IPUHATOTO TUTAHA.

bubnmorpadudecknii CIIMCOK COCTaBISETCS HA OCHOBE MCTOYHUKOB, KOTOPHIE OBUIH MPOCMOTPEHBI H
W3y4YCHBl CTYAEHTOM TpH Hamucanuu pedepara. J[aHHBIA COMCOK OTpayKaeT CaMOCTOSTEIBHYIO TBOPUYECKYIO
paboTy CTyaeHTa, YTO MO3BOJSET CYAWTh O CTENEHH €ro MOATOTOBKY M YIUIyOJeHWH B BHIOPAHHYIO TEMAaTHKY.
Best  ucnonb3oBaHHas sMTepaTtypa  pa3MeIlaeTcss B - CIEAYIOEM TOpsAKe: 3aKOHOAAaTeNbHbIE —aKThl,
MOCTaHOBJICHUS], HOPMATHBHBIC TOKYMEHTBI; BCsl ydeOHast JInTeparypa B anpaBUTHOM TMOPSAKE, 3aTEM CPeICcTBa
MIEPHOAMYECKON IeYaTy B aihaBUTHOM TMOPSIKE; ICTOYHUKH U3 ceTu VHTepHeT.

MeToanuyeckue peKOMEHIAMU [0 CO3AaHUI0 MYJIbTHMeIMHHOI Npe3eHTalul

CrpykTypa M cojepKaHHME IMpe3eHTallUd — 3TO JMYHOE TBOpPUECTBO aBTopa. [loyne3Ho ucmoiap30BaTh
1a0JIOHBI OPOPMIICHUS 171 TOArOTOBKM KOMIBIOTEPHOM MPe3eHTalNH.

Craiigpl KelnaTenbHO HE MEeperpykarb TEKCTOM, JydIle Pa3MEcTUTh KOpOTKue Te3uchl. Ha crmaiimax
HEOOXOIMMO JIEMOHCTPHPOBaTh HEOONbIINE (QparMeHThl TEKCTa JOCTYMHBIC ISl YTEHHS Ha PaccTOSHUH; 2-3
¢dhotorpadun mwu pucynka. Hanboee BaxXHBIN MaTeprai Jydllie BbIIEIHTb.

Tabmuue! ¢ TM(POBEIMU AaHHBIMH IJIOXO BOCHPUHHMAIOTCS CO CIAaiIOB, B 3TOM ciydae LU(pOBOi
MaTepHal, Mo BO3MOKHOCTH, JIy4llle MPeJCTaBUTh B BUE TPA(QUKOB U AHATPAMM.

He crnemyer wuznumiHe yBIeKaTbCs MyJIbTUMEAMHHBIME 3¢ dexkramu anumanuu. OcoOeHHO
He)KeaTeslbHbl Takue 3(@QeKThl Kak BBUICT, BpallleHHe, BOJHA, MOOYKBEHHOE IOSBJICHHWE TEKCTa W T.A.
OnrtumaneHast HacTpolika 3 PeKToB aHMMAaLKU — OSBJICHUE, B IEPBYIO OUEPeb, 3ar0JI0BKa cllaiina, a 3aTeM —
TeKCTa o ab3auam. [Ipu 3TOM eciam HEeCKONbKO ClaiiioB MMEIOT OJMHAKOBOE Ha3BaHME, TO 3arojIOBOK claiina
JIOJKEH MOCTOSTHHO OCTaBaThCs Ha DKpaHe.

Uto6b1 00ecrieunTs XOPOIUIYI0 YUTAEMOCTh MTPE3CHTAINN HEO0X0AUMO TTOI00paTh TEMHBIH MBET OHA U
cBeTbId uBeT mpudTa. Hemb3st Takke BEIOUPATh POH, KOTOPBIH COACPKUT aKTUBHBIN PUCYHOK.

KenarenbHO MOATOTOBUTH K KAXKIOMY Claiiy 3aMeTKH IO JOKJIaay. 3aTeM pacredaraTb HUX U
WCTONB30BaTh MPH IOJArOTOBKE WJIM Ha caMol mpe3eHTauud. MOXHO pacrmedaTraTb HEKOTOpPbIE KIIIOUEBbIC
CJTalipl B Ka4eCTBE Pa3aTOYHOTO MaTepraia.

Heo6xonumo o0s13aTenbHO coOM0aTh €AUHBIN CTHIIb O()OPMIIEHUS ITPE3eHTAllMU 1 00paTUTh BHUMAHHUE
Ha CTHJIUCTHYECKYIO TPAMOTHOCTb.

Crnenmyer IpoHyMepOBaTh Calbl. DTO MO3BOJIUT OBICTPO 00pAIIATHCS K KOHKPETHOMY CJIaifly B CiIydac
HEeOOXOIUMOCTH.

PexomeHnanuy 1o cOAEPKaHUIO U CTPYKTYpPE CIAiI0B MYyJIbTUMEAUMHON ITPE3EHTALUU:

1-i cnaig (TUTYNBHBIN), HA (JOHE KOTOPOro CTYAEHT MpeAcTaBisieT TeMy npoekra, PO u HayuyHOrO
PYKOBOJUTEIS.

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

3-i1 cnaiin. ComepKuT Leib U 3a/auu ucciepoBanus. Llens nmpoekra nomkHa ObITh HalKMcaHa Ha 3KpaHe
KPYIHBIM MIpUPTOM. 311eCh K€, €CM TO03BOJIIET MECTO, MOXHO HalucaTh W 3aJlaud. 3a/laud MOTYT OBITh
MIPEJICTABIIEHBI U Ha CIENYIOIIEM CIIalife.

4-i1 - cnaiia. ComepKUT CTPYKTYpY paboThl, KOTOPYIO MOXKHO NpEIOCTaBUTb, HAIpUMEp, B BHIE
rpadudecKux OJOKOB CO CTPENKAMHU. A TaKKe — IepeUurcIeHIe IPUMEHSEMBIX METOJIOB U METOJTUK.

5-i1 - cnaiia. IlpeacraBisercs coiepkaHue W TeopeTHUYecKas 3HAYMMOCTh Hpoekta. CyTh peraemoil
MpoOJIeMbl MOXET OBbITh MPEJICTABIICHA B BUJIE CXEM, TaOIUIl, TuarpaMm, rpadpukos, Gotorpaduii, hparmMeHTOB
¢wibeMoB U T.11. Ha TeopeTndeckyro 4acTh MpeJICTABICHHUS IIPOEKTA JIOJDKHO OBITH CO3JIaHO HECKOIIBKO CIIaijIoB.

6-i1 - crnaiin. Bo3MOXKHOCTM NpUMEHEHHUsS pe3yibTaToB pabOTHl Ha mpakTuke. Ha 3Ty Temy Tarke
JOJHKHO OBITH HECKOJIBKO CIIAiI0B.

7-# cnaiin. I'maBHBIe BBIBOABI, HTOTH, PE3YJIbTATHl MIPOEKTA LEIeCO00pPa3sHO NOMECTUTh Ha OTIEIbHOM
cmaiine. [Ipu 3TOM He clieyeT mepedncisITh TO, 9TO OBIJIO CAETAaHO, a JIJAKOHUYHO HU3JI0KHUTh CYTh 3HAUMMOCTH
MPOEKTa WIIM MOJYyUYEHHBIX PE3YyIbTaTOB UCCIEAOBAHUS.

[ocnenumii cnaiin. B xoHer mpe3eHTalWH KeJaTelnbHO IMOMECTUTh cliaiin ¢ TekctoM «Crnacubo 3a

BHUMaHUeE!».
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MeTtoau4yecKkne yKa3aHus 110 NPOBEACHHIO IPAKTHYECKUX 3aHATHI 10 AUCHMILIMHE
«OCHOBBI KBAHTOBO MeXaHHKID)

[IpakTudeckne 3aHATHS NPU3BAaHBl HAYYUTh CTYIEHTa CaMOCTOSATENBHO paboTaTh € y4eOHBIMU
TEeKCTaMH, aHAIM3MpOBaTh Marepuall. B Havane 3aHATUSA PEKOMEHIYETCS PacCMOTPETh COOTBETCTBYIOIIMI
TEOpPETUYECKU MaTephall. 3aTeM WAET MPAaKTHYECKUH pa3dop M3ydaeMoro Marepuana, pelaroTcs 3aJadd W3
MIPaKTHUKyMa, pa30nupaeTcs Kaxablii KOHKPETHBIN IpuUMep.

B Havane mpakTHYeCKOTO 3aHATHUS clelyeT o0paTHUTh BHUMAaHHE HAa TEOPETUUECKHE BOMPOCH MO TEME
3anaTHs. [lepBoHaYanbHO UAET U3I0KEHUE TEOPETUYECKOTO MaTepraa TEMbI 3aHATHSA. 3aTeM B Psilie BOIIPOCOB
MpenoaaBaress cleayeT CKOHIIEHTPUPOBaTh BHUMaHUE HAa OCHOBHBIX HJESIX TEMBI 3aHATHs. Bompocs! 1oKHBI
BKIIIOYATh B ceOs pa3iMyHble BapHalMK 3JE€MEHTAPHBIX CHTYyalui, OTOOpaKalOUIMX OCHOBHBIE WACHU TEMBI
3aHATHS B UX B3aUMHOHM B3aMMOCBSI3H. 3aJaBaeMble BOIPOCHI JIOJDKHBI ObITh KOHKPETHBIMH U MAaKCHMaJIbHO
MPOSIBJISAT B CTYACHTaX UX COOOPa3UTENBHOCTb.

YerHblii ompoc TpebyeT OT mperogaBarenst OONBIION MpenBapUTeIbHON IMOJITOTOBKH: TIIATEIHHOTO
oTOOpa COAEp)KaHHsl, BCECTOPOHHETO NPONYMBIBAHUS BONPOCOB, 3aJad M HPUMEPOB, KOTOphle OyayT
MIpeIOKEHB], TyTel aKTUBU3AIMH JESITeIbHOCTH BCEX CTYJIEHTOB TPYIIIBI B Mpoliecce MPOBEPKU, CO3JaHMs Ha
3aHATHU JICTIOBOH M TOOpOKeIaTeNbHOW 00CTaHOBKH.

Paznuuarot GppoHTANBHBIN, HHANBHAYAJbHBIH U KOMOUHHNPOBAHHBII ONpOC.

@DpoHTAJIBHBII oNpoc mpoBoAuTCs B (hopMe Oecepl IpenoaBaTels ¢ TPYIIOoN.

OH OpraHM4ecKH COYETAcTCs C MOBTOPEHHEM MPOMIEHHOTO, SABJSACH CPEACTBOM IS 3aKPEIUICHUS
3HaHWH W yMeHHWH. Ero JOCTOMHCTBO B TOM, YTO Ha aKTHBHYIO YMCTBEHHYIO pPaOOTy MOKHO BOBIIEYb BCEX
CTYAEHTOB Tpynmbl. [yl 3TOro BOIPOCH! NOJDKHBI AOIyCKaTh KpaTKylo (GopMmy OTBeTa, ObITh JTAKOHHYHBIMH,
JIOTHYECKH B3aMMOCBSI3aHHBIMHU JIPYT C JIPYTOM, JaHBI B TAKOW MOCIEI0BATEILHOCTH, YTOOBI OTBETHI CTYJCHTOB
B COBOKYIMHOCTH MOTJH pacKpbhITh colepaHue paszznena, Tembl. C mMoMomplo (pOHTAIBHOTO OMpoca
MpenoAaBaTelb MMEET BO3MOXHOCTh NPOBEPUTH BBITOJHEHHE CTYJECHTAMM JOMAIIHETO 3aJaHUs, BBIICHUTH
TOTOBHOCThH TPYIIBI K M3YYEHHIO HOBOTO MaTepuala, ONpeAeiuTh CHOPMHPOBAHHOCTh OCHOBHBIX ITOHSTHIA,
YCBOEHHME HOBOT'O y4eOHOro MaTeprana, KOTOPBIH ObUT TOJIBKO Y4TO pa300paH Ha 3aHATHH.

NuauBuayanbHblii onpoc mpeanojaraeT oOCTOSATENbHBIE, CBA3HBIE OTBETHI CTYAEHTOB Ha BOIPOC,
OTHOCSIIIMHCS K HM3y4aeMoMy y4eOHOMY Marepuainy, MO3TOMY OH CIY>KUT BaXKHBIM Y4YeOHBIM CpPEICTBOM
pa3BUTHS peuYd, HaMATH, MBIIIJICHUS CTyAeHToB. UToOBl chenaTh Takylo IpOBEpKy Oonee IiryOOKOH,
HEOOXOJIMMO CTaBUTh TEpeJI CTYACHTaMU BOIIPOCHI, TPEOYIOIINE pa3BEPHYTOTO OTBETA.

Bonpochl i1 MHIMBUAYaIbHOTO ONPOCA IOJDKHBI OBITH YETKMMH, SCHBIMH, KOHKPETHBIMH, €MKHMHU,
MMETh NPHUKIAOHOM XapaKTep, OXBaThIBaThb OCHOBHOHM, paHee NpPOHAEHHBIM MaTepuand NporpaMmsl. Mx
coJiepKaHHE JOJDKHO CTUMYJMPOBAaTh CTYJIEHTOB JIOTMYECKHM MBICIUTh, CpPaBHUBaTh, AaHAJIU3WPOBATh,
JIOKa3bIBaTh, MOAOUpATh yOeOUTENbHbIE NPUMEPHI, YCTaHABIMBATh NPUUYMHHO-CICICTBEHHBIC CBS3H, IENaTh
000CHOBaHHBIE BHIBOJIBI M 3TUM CIIOCOOCTBOBATH OOBEKTHBHOMY BBISIBIICHHUIO 3HAHUN CTYACHTOB.

Bonpochl 00bIYHO 337al0T BCell Tpymne M Hocie HeOOJIbIION may3bl, HEOOXOIUMOH AJIsi TOTO, YTOOBI
CTYZEHTHI IOHSUIM €r0 U IPUTOTOBWIINCH K OTBETY, BBI3BIBAIOT JUISl OTBETA KOHKPETHOTO CTY/ICHTA.

IIncbMeHHas MpoBepKa HapsiAy C YCTHOM SIBJIAETCS BaXXKHEUIIUM METOJOM KOHTPOJIS 3HAHUH, YMEHUM
W HaBBIKOB CTyIEHTOB. OIXHOPOJHOCTH PadOT, BBIIOJHIEMBIX CTYJEHTAMH, TO3BOJISIET NPEABSIBIATE KO BCEM
OJIMHAKOBBbIC TPEOOBaHUS, TOMBITAET OOBEKTHBHOCTh OIEHKH pPE3ylbTaroB oOyueHus. [IpuMeHeHHe 3Toro
METOoJla JaeT BO3MOXKHOCTh B Hamboiee KOPOTKHH CPOK OJHOBPEMEHHO IPOBEPUTH YCBOCHHE Y4EeOHOTO
MaTepHaja BCeMH CTYACHTaMHU TPYIIIbI, ONPEIeIUTh HAPABICHUS U1 UHIUBULyaTbHOU PaOOThI C KaXIbIM.

IInceMenHast mpoBepKa MCIIOIb3YETCsl BO BCEX BHUAAX KOHTPOJIS U OCYIIECTBISIETCS Kak B ayJUTOPHOM,
TaK ¥ BO BHEAYTUTOPHOW paboTe (BHIMOIHEHUE JOMAIIHUX 3a/1aHUH).

MeTtoauyeckne peKOMeHIANMH M0 MCMOJIb30BAHUIO MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TeXHOJOTH 00y4deHus!
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Ui u3ydeHus  JIEKIMOHHOIO  MaTepuana  JAWCLUMIUIMHBL — IPUMEHSIOTCS  ayJuOBU3YyaJIbHbIE
(MyJpTUMEUIHBIE) TEXHOJOI'MH, KOTOpblE HE OTPULAIOT TPAAULUOHHBIC, IPOBEPEHHBIE BPEMEHEM METO[bI
MpenojaBanus, HO, MPU 3TOM, OHU MOBBIIIAIOT HATTSAAHOCTh, HHQOPMATHBHOCTh, ONEPATHBHOCTH B IOJAYE
nHGOPMAaLUH, TO3BOJIAIOT 3KOHOMUTD BPEMs 3aHITHH.

Kaxxgoe ceMuHapckoe 3aHATUE UMEET CBOIO 0coO0YyI (opMy NPOBENEHHS, CBOIO METOJO0JIOTHUECKYIO
cneunpuKy, 4YTO TIO3BOJIIET Pa3BUBaTh Yy CTYJICHTOB pa3IU4YHble Kak OOLIEKYIbTypHBIE, TaK H
npodeccuoHanbHple  KoMmeTeHUuH. lloctraHoBka mpoOieMbl, pa300p aKTyaldbHBIX KOHKPETHBIX U
TUMOTETUUECKUX CUTYallMid, co3laHue arMocdepsl Auaiora MexIy NpernoiaBaTelieM W TIPYIINOW MO3BOJSET
paboTaTh MHAMBHUAYAIBHO U B MaJbIX IPyMIaxX, KOJUIEKTUBHO 00CYKIaTh ONpPEAEICHHBIA TeMaMi MaTepHal, a
TaKKe HHUIMUPOBATH CaMOCTOSITENBbHYIO paboTy cCTylneHTOB. [Ipu OCMBICTICHHH COAEp)KaHHS BOMIPOCOB
MPaKTUYEeCKUX 3aHITUH MpecieAyeTcs Ledb COOM0AaTh IMPEeMCTBEHHOCTh B MPO(ECCHOHATBHOM H B
TBOPYECKOM Pa3BUTUHU CTYICHTOB.

Kontponp camocrosTensHOH padOThl CTYIEHTOB NpU3BaH cAelaTh mporecc oOydeHus Oonee
LEJOCTHBIM M OpraHu4yHbIM. Ero 3amaya He OCTaBUTh 0O€3 BHHMAaHMA Jake, Ha TEPBBIM B3IV,
MaJIO3HAYUTEIbHBIE BOIIPOCHI.

KOMHI)}OTCpHOG TCCTUPOBAHUEC IO3BOJIACT OCYHICCTBIIATH HUTOTOBBII KOHTPOJIb 3HAHUN CTYACHTOB.
TecToBblil MaTepuan BKIIOYAEeT B ce0sl COAEpKAHME BOIPOCOB IO KKIOMY M3 O00O3HAYEHHBIX MPOTPaMMON
paszenos.

Kaxnpiii Bompoc mpeanosaraeT HECKOJIbKO BapUaHTOB OTBETOB, CPEAN KOTOPBHIX MMEIOTCSI aOCOIIOTHO
HEBEPHBIH, MPaBUIBHBIN U B OOJBIIEH MJIM MEHBIIEH CTENEeHN pacKPBIBAIOIINI CYITHOCTE Bompoca. B mpomecce
KOMITBIOTCPHOI'0 TECTUPOBAHUA 3aldadya CTYACHTOB OIPCACTIACTCA KakK BBI60p IMPpaBUJIBHOTO OTBETAa U3
MHOTroo0pa3usi BapuaHToOB. B TeCTOBBIX 3alaHUSX €CTh BOIIPOCH! HA COOTBETCTBHE. B mporecce KOMIbIOTEPHOTO
TECTUPOBAHUSA, 3a/la4da CTYACHTA OIIPEACIIACTCA KaK BI)I60p IMPaBUJIBHOTO OTBETA U3 MHOFOO6pa3I/I$[ BAapHaHTOB.

8. OueHo4HBIE CpeACTBA AJISl TEKYLIEero KOHTPOJIS YCIIeBAeMOCTH, Py0e:KHOM aTTecTalluu U
NMPOMEKYTOYHOM aTTecTAIMM MO0 HTOraM OCBOEHHS AV CHMIJIHHBI.

Pabouas mporpamma npenycMaTpuBaeT MPOBEIEHHE JIEKIUOHHBIX M NMPAKTHYECKUX 3aHSATHH, a Takxke
CIIEAYIONINE BUIBI Pa0OT: CAMOCTOSITEIBHYIO Pa0OTY CTYACHTOB IO TIOJTOTOBKE YCTHBIX JOKIIA0B, HAITHCAHUIO
pedeparoB, MOATOTOBKY IMPE3CHTAIMA M OOCYKICHHMI IO TeMaM JIWCIUIUIMHBI - paboTy B aKTUBHOH H
WHTEPAaKTUBHOW (opMax.

Buabl kKoHTpOJIS.

Pabouas mporpaMmMa npenonaraeT TeKyIUi U MPOMEXYTOUHBIA KOHTPOJIb 3HAHHHM.

Tekymmii KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBISIEMBI MOHHUTOPHHT YPOBHSI YCBOCHHS 3HaHWH H
(hopMHpOBaHUsI YMEHUH M HAaBBIKOB B TEUCHHE CEMECTpa MM y4eOHOro roga. Tekymmid KOHTPOJIb 3HAHHH,
YMEHUH U HaBBIKOB CTY/AECHTOB OCYIIECTBIIAETCS B XOJ€ y4eOHBIX (AyJUTOPHBIX) 3aHATHH, MPOBOIUMBIX IO
pacnucannto. PopMaMu TEKYIIETO KOHTPOJIS BBICTYNAIOT ONPOChl HA CEMUHAPCKUX U NPAKIMUYECKUX 3AHAMUSX,
a maxoice xopomxue (00 15 mun.) 3a0anus, BHINOTHSIEMbIE CTYACHTAMH B Haydaje JICKIHUU C LEJIbI0 MPOBEPKU
HaJIM4YUsl 3HAHUH, HEOOXOIAMMBIX ISl YCBOGHHS HOBOTO MaTepuaylia WM B KOHIIE JIGKIMH Ui BBISICHEHHUS
CTEIIEHU YCBOEHHUS MU3JI0KEHHOIO0 MaTepHraa.

PyOesxHbIif KOHTPOJIb OCYIIECTBIISIETCS 1O OoJiee MM MEHEE CaMOCTOSITENIbHBIM pa3ieiaM — ydeOHBIM
MOZYJISIM Kypca M IPOBOJUTCS IO OKOHYAHMM HM3YUYEHHUS] MaTepHala MOIYJI B 3apaHee YCTaHOBJIEHHOE BpEMs.
PyGesxHbIl KOHTPOJIB MPOBOJUTCS C TETbIO OTPE/ICTICHNs] KauecTBa YCBOCHHS MaTepualia y4eOHOro MOAyIs B
uesioM. B Teuenne cemectpa NpoOBOAMTCS J1BA TAKUX KOHTPOJIBHBIX MEPOIPHUSATHS 10 TpaduKy.

Metoauka popMupoBaHus pe3yJibTUPYIOLIEH OLIEHKH.

HrtoroBast orieHKa CKIaAbIBaeTCA KaK CPEAHEB3BEIICHHAS IO PE3YJIbTaTaM BCEX OICHUBAEMEIX PaboT
Ha MPOTSDKEHUM CEMECTpPa, KyJa BXOMAST MOCEUICHUE JEKUUH U CEeMHHApOB, OTBETHl M JOMOJHEHUS Ha
ceMHHapax, KOHTPOJbHBIE padOTHl (KOHTPOJIBHBIE CPE3BI TI0 UTOTAM MOJYJIS), HOMOJHUATEIHHBIC OIEHKH IT0
pedeparaM B cyMMe C UTOTOBBIMU pe3yJIbTaTaMH 0aTbHO-PEUTHHIOTO TECTHPOBAHUSL.
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ITpoBeeHne TEKYIIETO U IPOMEKYTOYHOTO KOHTPOJIS IO JUCIHUILTHHE OCYIECTBISETCS B COOTBETCTBHH
¢ Momoxxeanem COTY !

BbAJVIBHAA CTPYKTYPA OLIEHKH

Makec. KOJI-BO
Dopma koumpons

0asoB
Teky1as olleHKa CTyJIeHTa B TeueHHe 1-8 Helenu COCTOUT u3: 20
* BrmonHenus 3amaHnii Ha NMPaKTHYECKUX 3aHATHAX (TTOATOTOBKA K 6
CEMHUHAPaM, BBITIOJHEHHS IOMAITHHUX 33aHHi)
* BhbInosHeHHs KOHTPOJIBHON paboThI 8
* [TogroroBka pedepaToB, npe3eHTanNil K NPAKTHICCKHM 3aHATHIM 6
1-51 pyOexxHasi muchbMeHHasi KOHTPOJIbHAS padoTa (TECTUPOBaHHE) 15
Tekyras olneHka cTyJienTa B TeueHue 10-15 Heiem cocTouT u3: 20
* BeimosiHeHus 3aJaHUil HA MPAKTHYECKUX 3aHATHAX (TMIOArOTOBKA K 5
CeMHUHAPaM, BBITIOJHEHHS IOMAITHHUX 33aHHiA)
* BrImomHeHNs] KOHTPOJIBHOM paObOTHI 8
* JloxroroBka pegeparoB, MPEe3eHTALMHA K TPAKTUIECKUM 3aHATHIM 6
2-51 pyOeskHasi MMCbMEHHasi KOHTPOJIbHAs paboTa (TecTHpoBaHKE) 15
Hroro 70

MeTtoauka GOpMUPOBAHHS Pe3yJIbTHPYIOLIEi OleHKH.

B xope Texyrero KOHTpoIIs CTYAeHTH MOTYT HaOpath 0-70 6amios:
1-a pybescnas ammecmauus — MaKcCuManvio 35 0a106; u3 nux:

om 0 0o 15 bannos (P1) — ammecmayuonnasn (pybexcnas) KOHMpoOIbHAA padoma;
om 0 900 20 6annos (T1)— mexkywias padoma cmyoeHma ¢ meuenue pyoesica.

2-3 pybesicnas ammecmauus — MaKkCUMaabio 35 06annoe; u3 Hux:

om 0 0o 15 6annos (Pr)— ammecmayuonnasn (pyoexcnan) KOHmMpoavHas pavoma;
om 0 00 20 6annos (T,)— mexywas paboma cmyoenma ¢ meuenue pyoesica.
[IpoMexyTOUHBII KOHTPOJIb:

s 3a4dera:

3a ycTHBIN OTBET Ha 3a4ere cTyaeHT noixydaet 0-30 Oanos.
CTyIeHTBI, TIONYYUBIIKE B XOJI€ TEKYIIEro U pyOekHoro KoHTpoisi 50-100 6amioB aBTOMaTHYECKH MOTY4atoT
«3auer».

PesynpTHpytomias oueHka ckiaapiBaeTcs no coorserctytomeit bPC dopmyie.

IIIkana uToroBoii aKaI[eMI/I‘leCKOﬁ YCIIEBAEMOCTH CTYACHTOB 10 TUCHUIIJINHE

Cucrema ouenok COI'Y
Cymma Gaos HasBanue UucnoBoi 3KBUBAJICHT
86 - 100 OTJIMYHO 5
71-85 XOpOIIO 4
50-70 YIOBJIETBOPUTEIBHO 3

Tematnka pedeparon
1. Mexanunueckas KapTHHA MHpa

! Tonoxenue o TeKyuieM KOHTPOJE YCIIEBAEMOCTH M MPOMEXKYTOUYHOH aTTECTALMM OOYYAIONIUXCS 10 06pa30BaTeIbHBIM
IIporpamMMaM BEICIIIETO0 00pa30BaHUs — MporpaMMaM OakaliaBpHaTa, MarucTpaTypsl U cnenuanutera B COI'Y (B mocnennei
penaxiun ot 08.07.20 r. TIp.Ne 173)

2 B cootsercTeuu ¢ [Tonoxennem o BPC oneHnBanns 06y4daommxcs 04Hoi GopMbI 10 06pa30BaTeNbHBIM IPOrPAMMaM
BBICIIETO 00pa3oBaHus — MporpaMMam OakanaBpuata u crienpanurera B @®I'6OY BO COT'Y (npuHATHIM YYEHBIM COBETOM
COI'Y 30.09.2021 r.)
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DnexTpoAMHaMUYecKast KapTHHA MUpa
«YneTpadroneroBas katacTpoday
BosHoBas npupoaa cseta

®doto- n Komnron — 3 dexTor

CroHTaHHOE U MHIYLHPOBAHHOE H3ITyYeHHE
Teopus bopa

OmerTer @panka u ['epra

Oneitel Lltepna u 'epnaxa

. IlppanHHOCTE B Kaccuueckoit mexannke u B CTO

. 3aKoHBI COXpaHEHHs B Kilaccnueckoit Mmexanuke u 8 CTO
. [IpuHIUI COOTBETCTBHS B (PU3UKE

. Crrop Ditamrreiina u bopa

. [IpuHIUI JONOTHUTENEHOCTH

. DJIEeMEHTBI TEOPUH CTOJIKHOBEHU

. DIeMEeHTBI TEOPUH U3ITydeHUs

. ®unocodckre npodeMbl KBAHTOBOWH MEXaHHUKH

. KBanToBO-m10N1€Bast KApTHHA MUpa

. Paznuunbie npeacraBieHnsi KBAHTOBOW MEXaHUKHU

. HoBoe B kBaHTOBOI MexaHUKe (OTKPBHITHS TOCIESIHUX JIET)
. buorpadun ne bpoiins, bopa, Lllpennnrepa, ['eiizendepra
. KBanToBas (usuka Bakyyma

. MHOTO(OTOHHBIE TPOIIECCHI

. ®oro-nonuzanms atoMoB (0T DiiHIITeiHa 10 XX 1B.)

. AToMHbBIE MEXaHU3MbI TU(DY3UH

. KBanToBBIE TOUKH

OueHOYHBIH JHCT 3a1IUTHI pedepaToB (OKJIATO0B)

HaunmeHoBanue BrIfiBJIeHHDBIE
nokasareJs HeT0CTATKH H
3aMeYaHusd

Bajabl

1. KAYECTBO UCCJIEJ

OBATEJIbCKOW PABOThI (PE®EPATA, JIOKJIAJIA)

1. I'paMOTHOCTb U3IOKEHUS U
KadecTBO 0OpMIIEHHUS paOOTHI

1

2. CaMOCTOSATENBHOCTD
BBITIOTHEHUS Pa0OTHI, TITyOHnHa
npopabOoTKH MaTepuara,
HCTIOJIb30BaHHE
PEKOMEHJIOBAHHOMU U
CIPaBOYHOM JIUTEPATYPHI

3. OG0OCHOBAaHHOCTE U
JIOKA3aTEIIbHOCTD BBIBOJOB

Oo061ag oreHka 3a Beinonaenne NP 3

11

. KAYECTBO JOKJIAJA

1.CooTBeTcTBHE COAEPHKAHUS
JIOKJIaJIa COJIEPIKAHUIO PAOOTHI

0,5

2.Brinenenne 0CHOBHOM MBICIIH
paloTEHI

0,5

3. KauecTBO U3JI0KEHUS
MaTepuaa

1,25

OO0mast orleHKa 3a JOKIal 2,25

ITII. OTBETHI HA JOIIOJIHUTEJIbHBIE BOITPOCHI ITO COAEPXXAHUIO PABOTHI
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Bompoc 1 0,25

Bompoc 2 0,25

Bompoc 3 0,25
OO01mas OleHKa 32 OTBEThI HA BOMPOCHI 0,75
NTOI'OBAS OLIEHKA 3A 3AIIUTY 6

TeMbl npe3eHTANUI

1. HWuTepnperanuy KBAHTOBOH MEXaHUKH
2. KBanToBbIE CBOICTBa CBETA
3. JIucKpeTHOCTh COCTOSHUI MUKPOOOBEKTOB
4. Onucanue COCTOSHUI MUKPOCHUCTEM
5. TlpuHIUT TPHYNHHOCTH B KBAHTOBOM MEXaHUKE
6. TynnenbHsil 3ddexT
7. HanbapnepHoe paccesHue
8. 3aKoHBI cOXpaHEHHs B KBAHTOBOW MEXaHUKE
9. IIpenenbHbIN epexo)l OT KBAHTOBOM K KJIACCHYSCKOM MEXaHUKE
10. Csepxrekyuects (bo3ze-koHmeHcaT)
11. CBepXIpoBOIUMOCTb
12. KBaHTOBas TENEMOpPTAITHS
13. KBanToBas 3ammytanHOCTh (KBaHTOBas HenmokanmsHOCTh, «KBaHTOBOE Bymy»)
14. Tapanokc DitHmTelina — [logonbckoro — Posena
15. Ilapanokc Kneitna
16. KsanrtoBplii mapamoxc 3eHona («l[lapamokc He3aKHMMAaIOMIEro YaiHHWKa», CBSI3aHHBIA C aKCHOMOMW
WeabHOTO U3MEPEHHUS)
17. Teopema o 3anpeTe KIOHUPOBAHUS
Kpurtepun onieHUBaHHUsA CTYI€HTA 32 NOAT0TOBKY Mpe3eHTALNH
Kpu |8 6 4 2
Tepn (TpedyeT nopadoTKM)
n/6a
JUIBI
Yerko  chopmynuposana | ChopmynupoBana Cdopmynuposana nens | He
Lelb W packpeiTa TeMma | IIelb u TeMa | ¥ TeMa HCCIeOBaHus. | chOPMYIMPOBaH
s nuccnenoBanus. B kpaTkod | ucciieqoBaHUS. Copepxanue a ueiab M Tema
=1 ¢dopme  maHa  monHas | YaCTMYHO  W3JI0KEHA | MOJHOCTHIO HE | UCCIICAOBaHMUA.
g uHpOpMalUsl 1O  TeMe | HHPOpPMALHUs MO TeME | PaCKpHITO. [lpobnema  He
5 WCCIIE/IOBaHUS U JIaH OTBET | UccliegoBaHuss W JaH | Madopmanuss mo TeMe | pelieHa.
= Ha npoOJEeMHBIH BOMNpPOC. | OTBET HA NMPOOJIEMHBIN | HCCIIEAOBAaHUS HETOYHA.
2 Hanebl CCBUIKH Ha | Bonpoc. Jlansl ccouiku | [Ipobnema 1o koHua He
T WCTIONIb3YEMBIE PECYPCHI. Ha Wcroiip3yemble | pemena. He — maHsr
2 pecypchbl. CCBUIKH Ha
fé’( UCTIONIb3YyeMble
0 pecypchl.
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CobOmronaercs equublii | CoOmomaercs equusiil | He coomomaercs | He
CTHITHb opopMIICHHUS. | CTHIIB  O(QOPMIICHHMS. | €IUHBII CTHITh | COOIOmacTCs
= [Ipe3enranus kpacounas u | Cnaiinel  mpocTel B | odopmienus. Crnaiasl | CTHIIb
% WHTEpEeCcHasl. [MOHMMAaHUH. MPOCTHI B TMOHUMAHHU. | O(DOPMIICHUSL.
= Ucnonesyrorcst  addextsl | Mcnonp3yrores Oddexktet m ¢doH He | Calasl MPOCTHI
fg’ aHUMAIINH, thoH, | HEKOTOpBHIE YPPEKTH U | UCIIONB3YETCS. B MIOHUMaHUH.
=3 ¢doTtorpadumu. B | ¢on.
)E npe3cHTaluNU
8 MNPUCYTCTBYIOT ~aBTOPCKHUE
§( HaXOJKH.
ABTOp XOpomio Biajaeer | ABTop Biageer | ABTop He  mokasan | [IpencraBieHbl
MaTepuajoM 1O  TeMe | MaTepHaJoM TI0 TeMe | KOMIIETEHTHOCTH B | UCKa)KCHHBIE
nccienopannd. Micronp3yer | ucciejoBaHusl, HO He | MPEACTaBICHUN JTaHHBIC
HAayYHYI) TEPMHHOJIOTHIO. | CMOT 3aMHTEPECOBATh | MPE3CHTAIIHH.
2 Oo6nanaer HaBBIKAMH | ayJUTOPHIO. Hcnonbs3oBaHHBIE
B = | OPaTopcKOTO  MCKYCCTBA. HenocraTouno (aKkTel HE BBI3BIBAIOT
= g Ilonno u TOYHO | LIUTUPYETCS nosepus. Henocrarouno
g % LUTHPYETCS JuTepaTypa. LUTUPYETCS
i g WCTIONTb30BaHHAS JTUTEepaTypa.
= E*| nureparypa

3ananus 1Jis nepBoii py0e:KHO MMCbMEHHOH KOHTPOJILHOI padoThl

Bapuant Nel
1. puatun Heonpenenéunoctu B. 'efizenOepra. [louemy 31eKTpoH HE MajaeT HAa MPUTATHBAIOIIEE €T0 SIPO?

[aiite oTBET ¢ y4ETOM IPUHIMIIA HEONIPEAEIEHHOCTH.
2

2. MoxHo u cuutath QyHkmuio e’ coOcTBeHHON (yHKIMeil omepatopa > 7 OrtBer moxrBepaute

OpsIMOI MOJCTaHOBKOM.
3. JokaxuTe TeopeMy O TOM, 4YTO €CIHd OIEepaTop CaMOCONPSDKEHHBINH, TO €ro COOCTBEHHBIC 3HAUYCHHS

BEILIECTBECHHBI.
Bapuant Ne2

1. Tocrynar KBaHTOBOH MexaHMKH O BOJHOBOW (yHkumu. Kakwe w3 crenyromux (QyHKIHHA OTBEYarOT

TpeGOBaHUAM, TIPEABSBISEMBIM K QYHKIMSAM COCTOSIHMS, U B KAKOM 00JIACTH H3MEHEHHS apryMeHTa: € | e

x"e™; sinx-e ™ ?

2

2. MoxHO 11 cuuTath QYHKIUIO COS 3 coOCTBEHHON (yHKIMEN omneparopa e

OTBeT NOATBEPANTE NPAMOM TOACTAHOBKOM.

3. Yro Takoe aromHas opOurans? KakoBa NpOCTpaHCTBeHHas KOHQurypauus s— p,.—,p, — H dxy-

3JIEKTPOHHBIX OpOUTAICH?
Bapuant Ne3
1. Iloctynat 06 oneparopax. Ilepeuncnure Kakoi N3 AMHAMHYECKHX IIEPEMEHHBIX CTABUTCSI B COOTBETCTBHE TOT

WM Ipyroi oneparop. Kakum tpeGoBaHHsM JOIKEH COOTBETCTBOBATH KBAHTOBOMEXaHHUUECKHI orepaTop?
2

2. IlogelicTByiiTe onepaTopoMm 1 - Ha Qynkiuoo e’ . MOXHO 1M cuuTaTh €€ cOOCTBEHHON (yHKIMeit

2

JAaHHOTO orepaTopa?
3. JlokaxxuTe TeopeMy O TOM, YTO COOCTBEHHBIC (DYHKIIMU CaMOCOIPSDKEHHOTO OTepaTopa, MPHHAIJICKAIINS
pa3HbIM COOCTBEHHBIM 3HAUEHHSIM, OPTOTOHAIBHBI MEKIY COOO.
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Bapuant Ned4
1. Kakue omepatopbl OyAyT Ha3bIBaTbCs KOMMYTHPYHOIUMH? B KakoM ciydae aBE (PU3UYECKHE BEIUYMHBI

MOTYT OBITH U3MEPEHBI OTHOBPEMEHHO?

2 A
. IIpu kaxom 3uauennu L dyuxmus f = Sinkx sieisiercst pemrernem ypasuenust L f = Lf ?

2. Ilyctp 2: d
dx

3. JlokaxuTe TeopeMy O TOM, YTO €CIH HEeCKOJIBKO COOCTBEHHBIX (DYHKIMH NpPHUHAAJNEKAT OIMHAKOBBIM

2

COOCTBEHHBIM 3HA4YCHUAM, TO mo0ast TUHEHHAs KOM6I/IHaHI/ISI U3 3TUX q)yHKHI/II‘/'I SBIACTCA PCHICHUEM TOI'0O K€
ONe€paTOpHOTO YPpaBHEHHUA U C TEM XKE COOCTBEHHBIM 3HAYCHHEM.

Bapuant Ne5
1. Kakomy ypaBHEHHIO [OJDKHA YAOBIETBOPATH (yHKIMsS cocrossausa? Kem 310 ypaBHeHHe ObLIO

noctyiupoBaHo? Kakas QpyHKIMS Ha3pIBaeTCcs cOOCTBEHHOM (pyHKIMEH onepaTopa?

A A 2
2. Vnoenersopser i pyukius € ypasuenmio L f = Lf , ecin [ = d _?
dx

3. Jlokaxure TeopeMy O TOM, YTO €ClIM JABa OIeparopa MMEIOT OOIIyI0 IOJHYH CHCTEMY COOCTBEHHBIX
($yHKUIWH, OHU KOMMYTHUPYIOT.

Bapuant Ne6
1. B uém coctouT npuHIMI cyneprno3uiuu? KakoBo 3HaueHne 3TOro NpUHIUIa B KBAHTOBOW MeXaHHUKe?

A A
2. YnosnerBopsiet ju GpyHkiws Sin kX ypasuenuto L f = Lf , ecnu L = di ?
X

3. Jlokakute TeopeMy O TOM, YTO €CJH JIBa OIlepaTopa KOMMYTHPYIOT, TO OHH MMEIOT OOIIHe COOCTBEHHBIE
(hyHKIHH.

Bapuant Ne7
1. ITocTynat KBaHTOBOW MEXaHUKH O CPEHEM 3HAYECHHU (H3MYECKON BETMUYHMHBI U criocobax e€ pacuéra. Kakue
BBIBOJIBI CIIEYIOT U3 3TOTO MOCTYyJIaTa?

2
2. JlokaxuTe, 4TO ypaBHEHHUIO { =—k? f  YAOBIETBOPSIET byHKIUS f = COS kx, a TaKXe JIMHEeHHas
dx

xomOuHauus Buna f =c,; Sinkx +c, coskx, rue ¢, u ¢, - IPOU3BOJILHBIE IIOCTOSHHbIE.

3. OOBSACHUTE CMBICI TEOPEMBI O TOM, UTO CHCTEMa COOCTBEHHBIX (DYHKIIHMI OMEpPaTOPHOrO YPaBHEHHUS MOJTHA, U
o0ocHy#iTe €.

Bapuant Ne8
1. [ocTynar KBaHTOBOI MEXaHWKH 00 aHTHCUMMETPUH BOJIHOBOW (D)YHKIIMU 3NeKTpOoHOB. KeM BBeJEH ObLIT 3TOT
IOCTyJIaT U B ¢BsA3M ¢ yeM? KakoBo ero 3HaueHue?
2
A

Ad .
2. [lan onepatop A = d_ Haiigure QyHKIHUIO, B KOTOPYIO IEpeBOAUT orepatop A  pyHKIuro Sin X.
x

3. Kak 3aaaTh B KBaHTOBOM MEXaHUKE COCTOSIHHE CHCTEMBI? UeM OT/IMYaeTcs OnmMCcaHue COCTOSHHS qacTul B
KBAaHTOBOM MEXaHHMKE OT OIMCAHMS €ro B KJIACCHYCCKOM MEXaHUKE?

Bapuant Ne9

1. Bapuanmonnsiit meroji. Teopema, Ha KOTOPOH OH OCHOBBIBaeTcs. UTo Takoe mpoOHasi BOITHOBAsS (QYHKITH?
Uem oHa oT/IMUAETCSl OT COOCTBEHHON BOJTHOBOH (DYHKITUW JAHHOTO oreparopa?
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2 2

2. Hatigute coOcTBeHHbIe (DYHKIIUH ¥ COOCTBEHHBIC 3HAUCHHUS OIeparopa - —— -
2m dx

Ha paccrostuuu [0, a] mpu

@(0)=@(a)=0 B oxHOMEpPHOM MOTEHIHATEHOM SIIUKE.

3. Uto moxmpa3ymeBaeTcsl MMOJ YTBEPXKICHHEM, YTO 3aJlaHie BOTHOBOW (GyHKIMH ¥ TONHOCTHIO Ompeaessier
COCTOSIHHE CUCTEMBI?

BapuanT Nel0
1. Pemienue ypapaenus llp&€nunrepa mis NBUKCHHUS YaCTHIIBI IO OKPYKHOCTH. Kakue BBIBOJIBI MOXKHO CETIATh

M3 3TOrO PEIICHUs?
A
2. Moxkasxwute, uto ecmu V| u W, - nBe coberrennbie Gynkuuu onepatopa H , cOOTBETCTBYIONMM Pa3IMYHBIM

coOcTBeHHBIM 3HaueHmsIM £ | u E,, To ux mobas nuHeliHas KOMOUHAIWMS He OyneT COOCTBEHHOW (yHKIHEH

3TOTO OllepaTopa.
3. Kakue sKCrieprMeHThI YKa3bIBalOT Ha HEBO3MOKHOCTh KJIACCUYECKOTO OMUCAHUS JABMKECHHS MUKPOYACTHUIL?

Bapuant Nell
1. ITonsTre 00 OMHOMEPHOM IOTCHIMAIBHOM siiuke. Pemenue ypaBHenus lllpénuurepa mjis oJHOMEPHOTO
MTOTEHLIUAIBHOTO SInKa. Kakne BEIBOJBI CIIEAYIOT U3 3TOTO PELICHH?
A A
2. JlokakuTe, 4TO MPOW3BEJICHHE NBYX JMHEHHBIX omepatopoB A m B sBnsercs muHeHHBIM omepaTopoM.
[IpuBeauTe npuMepsl.
3. Moryrt i1 0THOBPEMCHHO 1aBaTh TOYHbIC 3HAYCHHS BEMMYNHBL X U p 7 OTBET 00OCHYiiTe.

Bapuant Nel2
1. IlonsTe o TpEXMEpHOM NOTEHUUAIbHOM siuke. Pemenue ypaBHenus lllpéaunrepa s TpéxmepHOro
MOTEHLMANBHOTO snKa. Kakne BBIBOIBI U3 HETO CIETyIOT?

. d d y
2. [IpoBepwTe, ABISAIOTCS T CAMOCOIIPSDKEHHBIMU oniepatopamMd  — | j - — . OTBeT 00OCHyiiTe.
dy dy
3. Hoquy JUISL OITMCAHUA ABUXCHUSA MI/IKpo‘IaCTI/ILI HCJIb34 ITOJIB30BaATHCA ITIOHATHUEM TpaeKTOpI/IH niin Op6I/ITa?

Bapuant Nel3
1. 3apaua 06 arome Bomopona. Ilonstue o cdepuueckoil cucreme koopauHatr. Bunm omeparopa Jlammaca B
cepuueckoii cucTeMe KoopauHat. Pa3jiencHue nepeMeHHbIX.

n

2. Kakue U3 onepaTopoB TUHEHHBI: — ; ; COS X; A . OtBet obocHyiiTe.

dx dx"

3. OHepaTopHoe YpaBHEHHE UMEET BU]T —i m =m f ((p) . Yoenurech MPSAMON MOJICTAHOBKOM, YTO €0
d

pemrenne ectb f=exp(ime ). Ilpn kakux 3HageHusx M ¢ynkmus f Oyner nepuomudeckoit ¢ nepuogom 2 77 ?

OTBET IIOSICHUTE.

Bapuant Nel4
1. BonopomononoOHbie opOuTanu, rpaduuecKkoe MPeJCTaBICHHE WX PaJAHANBHBIX W YIJIOBBIX YacTeH.

PazniyHble npecTaBIeHNs MOIHON 2 P BONHOBOI (QYHKIMH: TPEXMEPHOE NPEACTaBICHHE, KOHTYpHAs KapTa,

AUarpaMma U3MEHEHHUsI BOIHOBOW QYHKIMH 2 p = BIOJb OCH X.

2. Hopmuposana nmu dynkims f=exp(im ¢ ), rae m - nenoe uncno?
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3. Kak 3a1aTe B KBAHTOBOH MEXAHUKE COCTOSIHHE CUCTEMBI? OTBET MOSICHUTE.

Bapuant Nel5
1. ITorsTre 00 aTOMHBIX opOHTaax. KakoB (hu3uvecKkuii CMBICTT KBAHTOBBIX YHCEIT?

2. [loneiicTByiiTe omepatopoM A , =~ Ha QyHKIHIO e’

9.0

1 1 o
~—-(sm3 —) — =
sing 09 08" sin" 9 Op

YKa3aHHOTO oreparopa?
3. Yto 03Ha4YaeT OPTOTOHAIBHOCTH JBYX BOJHOBBIX (DYHKITHIA?

rme A, = . SBnserca au sTa QyHKUIMS cOOCTBEHHOM (yHKIMEH

Bapuant Nel6
1. Pemiennie @-ypaBHEHUs I aTOMa BOJIOPOJIa METOJOM MPSMOM MOJICTAHOBKH MPEATOoIaracMoi COOCTBEHHOM
¢yrakun. KakoBbI B 3TOM citydae coOOCTBEHHBIE 3HAUYEHUS oreparopa’

2. SBnstoress num (byHKuI/H/I e™ u cos 9  cOOCTBEHHBIMH (GyHKIMSAME ~ orepaTopa
) 1 1 o 3
Visp =—— —( nG- —) (—— —) 2 OtBeT 0boCHyiiTe.
ng 09 sin® 9 6g0

. d i
3. DpMHTOB JH oriepaTop | a’_ ? OTBET MOATBEPAUTE PACUETOM.
x

IIpumepHbIe TecTOBbIE BONPOCHI (MTOTOBBINA TECT) 1JIsi KOHTPOJIS 3HAHUM

TecToBoe 3aganue Nel

i 1 1 0’
1. ToxeiicTByiite onepatopom A, , Ha yHkumo A€ "7 rme A 90— —9 @ (sin$- @) 3 8
' ’ sm sin’ go

. SIBnsietcst u naHHAas GYHKIUS cOOCTBEHHOW (QYHKIIMEH yKa3zaHHOTO orepatopa? BapuaHThl oTBeTa:

a) Jla, sBisercs
0) Her, He sBnsteTcs
B) [IpemyioxknTe MHON MOTHBHPOBAHHBIIN OTBET:

Koo: M.: c. 59, Ne42, om. c. 85.

2. Omnpenenure, KaKou JUHAMHYECKOM [IEPEMEHHOU COOTBETCTBYET oneparop

2

2 \%
T:—h_{izg }"2 _)_l_ 9;
2u r-or  or

}:

a) TOJTHOM SHEPTUH 3JIEKTPOHA B aTOME BOIOPO/Ia

0) KHHETUYECKOH SHEPTUH JEKTPOHA B aTOME BOIOPO/Ia
B) BEKTOPY UMITYJIbCa CBOOOIHOTO 3JIEKTPOHA.

Koo: M.: c. 71.

3. Ecnu mipu u3MepeHnn KakoW-T0O BEMYMHBI MOyYaeTCs pa30opoc 3HAYECHUH, HY)KHO BBIYHCIIHTH CpPEIHEE
3HadYeHHe. MOXKHO JIM OTPAaHUIHTHCS 3TUM JUTSI OIEHKH PE3yIhbTaTOB M3MepeHus? BapuaHThl oTBeTA:

a) a, MOXHO

0) Her, Henp3s

B) CchopmynupyiiTe OoJiee MOHBII MOTHBHUPOBAHHBIN OTBET

Koo: M., c. 78, Ne 59, om. c. 99, 249.
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4. Kakoit Bug uMmeet oreparop ['aMuIIbToHA 151 MOJIEKYJBI BOIOpoa B mpubmmkeHnn bopHa - Onmnenriimepa?
KaxoB cMbIcT mpuBOAUMBIX 0003HaueHU? JlaiiTe CBOOOIHBINM 000CHOBAHHBIN OTBET.
Koo: Mun.: c. 90.

5. Yro Takoe ruOpuaM3aLNs BaICHTHBIX aTOMHBIX opOuTasnei? Kakoe cTpoeHne UMEIOT MOJIeKy bl THIa AB,

eclT CBsi3b B HUX 00pasyercs 3a CuéT sp—,Sp°—,Sp° —,sp d—,sp>d’— rubpuausaium opbutaneii atoma A?

[IpuBenuTe mpumepsl MOAOOHBIX MoKy OTBET CBOOOIHEIH.
Koo: Mun. c. 152.

TecToBoe 3aganue Ne2

1. SABnsercs m hyHKIHSA coS kg CcOOCTBEHHOH byHKUMeH omeparopa

1 1 :
v23,¢=— —( in4- —) (—— 0 -
ng 09 sin® 9 8g0

a) [a, sBnsercs
0) Her, e sBnsercs

) ? BapuaHThI OTBETA:

B) YKaXuTe BOBMOXKHBIH 00Jiee OTHBII MOTUBHPOBAaHHBIN OTBET:
Koo: M., ¢.59, Ne 43, om. c. 121

A 2
y y y h” oo
2. OnpeenuTe, Kakoi JMHAMHYECKON NEPEMEHHOM COOTBETCTBYET oneparop I = — b Vo +U(x,y,z,t):

a) UMITYJIbCY YaCTHUIIbI
0) MOJTHOW YHEPTHH YACTHUIIHI B JCKAPTOBBIX KOOPIMHATAX

B) KHHETHUYECKOM SHEPIUU YaCTHIIbI B ICKAPTOBBIX KOOPIUHATAX.
Koo: M., c. 71.

3. Mosxer i Besmunna L — L umets Bcero onun 3uaK? Bapuantsl oTBeTa:
a) Jla, Mmoxer
6) Her, He moxer

B) YKaXkHTe BO3MOXHBIN O0JIee TIOTHBIN 1 MOTHBHPOBAHHBIA OTBET
Koo: M., c. 78, Ne 60, om. 99.

4. Kakoii Buj umeer omepaTop [ aMHIIbTOHA JJIT MHOTO3JEKTPOHHOTO atoMa? KakoB ¢u3WyecKkuii cMbIc
OCTOBHOTO M KYJIOHOBCKOI'O MHTEIPajiOB B 3TOM orieparope? [laiiTe cBOOOAHBIN 000CHOBAaHHBINH OTBET.
Koo: Mun. c.51.

5. Kakasg xoBajieHTHas CBs3b HaspiBaeTca O —, 7T —,5 — cBs3bio? [lpuBenure mpuMepsl COEIUHEHUN C TaKUMU
cBs3siMU. OTBET CBOOOIHBIM.

TecToBoe 3aganue Ne3
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1. SBnsercs  ym byHKIHS v = ¢,sin g +¢,Cos.9 coOCTBEHHOU (GyHKIHEH orieparopa

1 o0 . 0 1 o°
v29,¢7: —(Sln19—)+(—2 B
09 sin® ¢ Og

) ? BapuanTsl oTBeTA!

sing 09

a) Jla, sBisercs
0) Her, He sBnsietcs
B) [IpuBearTE MHOM BO3MOXKHBIM BAPUAHT apryMEHTHPOBAHHOTO OTBETA:

2.  Ompenenwure, Kakod  JUHAMHYECKOM  IEPEMEHHOW  CTABUTCS B COOTBETCTBHE  OIEPATOp
h? e 2% €?
2 2 .
H=——(V;+V))———+—:
2u h Hho s

A

a) TIOJIHOM SHEPTUH aTOMa BOIOPO/Ia
0) MOJIHOW SHEPTUH aTOMA TeITUS
B) MOMCHTY MMITYJIbCA YaCTHIIBI

3. Kak BBl OTHOCHTECh K yTBEP/KIEHHMIO, YTO CpeiHss BenuuuHa pasHoctd L — L Bcerma pasmsercs Hymio?
BapuanTtsr:

a) YTBepKIeHUE BEPHO

0) YTBepKaeHNE HEBEPHO

B) MHO# BO3MOXHBIN OTBET CHOPMYITUPYIHTE CaMH

Koo: M., c. 78, Ne 61, om. c. 87

4. JlaliTe ompejelieHHEe TMOHATUIO SHEPTUs CONpsDKeHHs (Aenokanmu3anuu). Yemy paBHa 3Ta SHEprus As
MouteKynbl Oytaauena-1,3? IlpoBeaure pacdér mo MeTony XrOKKEIs U MOCTPOITE SHEPTETHUECKYIO TUarpaMmmy
MouteKynbl. OTBET CBOOOTHBIHA.

5. Kak meron BC o6wsicusier Terpasapuueckoe crpoenne monekyist CCl, u okrasnpuueckoe - SF ? Otser

CBOOOIHBII.

IlepeyeHb KOHTPOJABHBIX BONPOCOB U TUMOBBIX 32124 /sl 3a4€Ta M0 TUCIHUIIHHE
«OCHOBBI KBAHTOBOH XMMUID)

1. Mexanudeckuii croco0 omucaHus. HaOmomaemple BETWYMHBI, UX YHUCICHHBbIE 3HAdeHUs. JlomycTumeble
3HAYeHMs] HaONIOaeMBbIX BEJIMYHMH, CIEKTp HabOmromaemMoll BenuumHbl. @OYHKIHK pacIpeeieHusl.
MexaHn4yecKkoe COCTOSIHAE. Y paBHEHHE COCTOSHUS U (DyHKIMH cocTosTHUS. DyHIaMeHTaIbHbIIH Ha0op, YMCIIO
cTernieHeld ¢cBo0Obl. [IpOCTPaHCTBO COCTOSIHMMN, HM300pa)karolias TOYKa M BEKTOp COCTOsHUA. CpaBHEHHE
KJIACCUYECKOM, CTATUCTUYECKON U KBAHTOBOU MEXaHUKH.

2. Mexanuka mukpodactuil. OCOOCHHOCTH MPOLEIYPhl U3MEPEHUS M KOHCTPYKLIHH MPHOOPOB. JIMCKpETHO-
BEPOSITHOCTHBIN XapaKTep MHUKPOCKOMMYECKHX SBICHUNA. ONTHKO-MEXaHWYECKas aHajlorws, rumote3a [le-
Bpoiins, kopmycKynspHas U BOJIHOBAsE MEXaHUKA.

3. BeposrHocTn n ammummatyasl. CBOHCTBAa aMIUIUTY BEPOSTHOCTH, X U3MEHEHHS B MPOCTPAHCTBE U BPEMCHH.
CnoxxeHue U yMHOKEHUE aMIUIUTY/.

4. KBaHTOBO-MEXaHHYECKOE COCTOSIHHEC, BEKTOP COCTOSIHMS, Opa- U KET-BEKTOPHI. [IpOoCTpaHCTBO COCTOSIHUMN, €T0
0a3nChl, MPUHITATI CYTIEPIIO3UITNN. BEKTOP COCTOSHUS U BOJTHOBAS (DYHKITHS.

5. KBaHTOBO-MeXaHWYECKUE ONEpaToOphl HAOIIOJACMBIX, WX MaTpu4Hble mpezactaBieHus. COOCTBEHHBIC
BEKTOpBl M UX (YHKIHOHANbHBIC TpejacTaBieHus (BoysHOBBIe (yHKIMK). COOCTBEHHBIE 3HAYCHUS
OIIepaToOPOB, UX (U3NUYCCKUIA CMBICII.
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CoBMECTHO-U3MEPUMBIE U COBMECTHO-HEM3MepuMble HaOmronaemble. KoMMyTalMOHHBIE COOTHOILCHMSA
KBAaHTOBO-MEXaHUYECKUX omnepartopos. [IpuHInn HeonpeaeneHnocTH I elizenbepra.
OBomonysl HaONMIOAaeMbIX BO BpeMEHH. YpaBHeHue s3Bomouuu. Omeparop 'amMuinbToHa W ypaBHEHHE
penuarepa. CranmoHapHBIE COCTOSHUS, crekTp dSHepruil. CranmoHapHoe ypaBHeHue lllpeawmnrepa.
CpaBHEHME KJIAaCCUUECKOM, CTATUCTUYECKON M KBAHTOBOM MEXaHMKH.
Cynepno3uoHHbIE HECTAIMOHAPHBIE COCTOSHUS, UX ABOJIIOLUSA BO BpeMeHU. KBaHTOBBIE NEPEXOBI MEXKITY
CTallMOHAPHBIMH COCTOSTHUSMH B PE3YJIbTATE BHEIIHUX BO3MYILICHUM.
Omnepatopsl UMITYJIbCa 1 MOMEHTA UMITYJIbCa U UX MPOEKIHiA, COOCTBEHHBIE COCTOSHHA.
HepaznmumuuMocTs MHKpOYACTHL, CHMMETPHUYHbIE M AHTUCHUMMETPHUYHBIE BOJHOBblE (GyHKuuH. [IpuHImn
[Naymu. ®epmMuoHBI U OO30HEI.
CrmHoBble cBoiicTBa MukpouacTwil. CHUHOBOW M MarHUTHBIH MoMeHTHL [lpuGop Illtepna-I'epriaxa.
XapaKkTEepUCTUKU CIIMHA: MOIYJb M MPOEKLUs, UX AOIyCTUMbIE 3HaueHUs. MynbTuiuieTHOCTh. CHIHHOBBIE
BOJIHOBBIE (DYHKIINH.
[TpuHIMITEI TOCTPOEHHUSI KBAaHTOBO-MEXAaHMYECKHX MOJEJIEH MHOIOAJIEKTPOHHBIX cucteM. [lpubnmwkenue
HEB3aUMOACHCTBYIOIIMX YacTUL, IOCTPOCHHE IJI00AJbHOW BOJHOBOW (YHKIMHM U3 OJHOYACTHYHBIX
¢dyHkumnit-opouraneit. OnepaTopsl JJis MHOTOYAaCTUYHBIX CHCTEM. [ T00anbHbIC 1 JTOKaIbHBIE HAOII0JacMEbIe.
Cucrempl W3 B3aMMOAEWUCTBYIOMMX dYacThll. OpOuTanbHas MOJeNb, MMOCTPOCHHE TII00aTbHOW BOJHOBOM
¢byHkuMM B Buze onpenenurens Cnarepa.
. lIpobnema mogdopa u ontumMu3auu opouraneil. Bapuanmonnsiii npuaiun. [lonstue o meroge CCIIL. Crun-
opouTanm.

Cummerpusi, ee pasHOBUAHOCTH. CrocoObl OMHCAaHHWS CUMMETPHHU: ONEPAalUN M 3JIEMEHTHl CHMMETPHH,
IPYyIIBl CUMMETPUH. THUIBI cUMMETpUM (HENPUBOAMMBIEC NPENCTAaBICHUS Tpymm). TaOmuiel XapakTepos.
OU3UKO-XUMHUYECKHE TPUITOKESHHUS.

Bekropsl. JluHeliHple BeKTOpHBIE HpocTpaHcTBa. Omepanuu ¢ BeKTOpamMH (CIIOKEHHE W YMHOXKEHHE Ha
yrciao). CkansgpHOe MpOU3BEeIEHHE BEKTOPOB, JIMHA (HOpMa) BEKTOpa, HOPMHUPOBKA. YTIIBI MEXIY
BEKTOPAMH.
JluneiiHble onepaTopsl U UX cBoiicTBa. CHekTp onepaTopa (COOCTBEHHbIE 3HAYECHUSI U COOCTBEHHBIE BEKTOPHI)
1 METOJIBI €70 HAaXO0XKJICHHUS.
Mogenb cBoOOHOM YacTuiel. CTallMOHAPHBIC COCTOSIHUS, HAOJIOJaeMble ¥ BOJIHOBBbIC (yHKIMU. DU3HUKO-
XUMHUYECKUE TIPUIIOKEHUS.

Mojens yacTUIBl B TPEXMEPHOM MNOTEHIMAILHOM sinuke. CTalMOHapHBIE COCTOSHHS, HaOJIOJaeMble U
BOJIHOBbIE (yHKUMH. BnusHue pasmepoB u ¢opmbl smuka. B3auMopelcTBue yacTUIbl B SIIMKE C
TepMocTaToM. PUBNKO-XUMUYECKHE TPUIIOKEHHUSL.
Monenb OgHOMEpHOTO ociwuIsTopa. CTallMOHAPHBIE COCTOSIHMS, HAOJIOJaeMble M BOJHOBBIC (DYHKIIWU.
Muoromepnsiii ociunisitop. Hopmanbhbele kosiebanus. B3anmopneicTBue ocomuisTopa ¢ TEPMOCTaTOM.
OU3NKO-XUMHYECKHE TIPUITOKESHHS.

Mogens mnockoro potaropa. CTanMOHApHBIE COCTOSHUS, HaOMIOJaeMble W BOJHOBBIE (DYHKIHH.
BsaumogeiictBue poratopa ¢ TepmMocTaToM. OU3NKO-XUMHUYECKUE TTPUIIOKEHUS

OBoMIONMST BOJTHOBON (YHKIMHM BO BpeMeHH. MOJEKyIsIpHBI HMOH Boopoia. KBaHTOBO-MexaHWMYeCKHi
pe3oHaHc. U3NKO-XUMUYECKUE TPUIIOKEHUS.

KBanToBo-MexaHWYeCKOE OMHMCAaHWE OJHOINEKTPOHHOTO aTtoMma. CTamMoHapHBIE COCTOSHHS. KBaHTOBBIE
yrcia. BomHoBble (yHKIMH, HX Y3J0Basi CTpYKTypa M cummerpus. HaOmonaemble, UX JIONYCTHMbIC
3HAYECHMUS.

Mertoirka TMOCTPOSHHST 3JICKTPOHHBIX BOJHOBBIX (QyHKIWI Monekyn B Metogax BC u MO. BiumsHue
CUMMETPUH O00BEeKTa. MONeKyspHble OpOUTaIM, HMX TUIBl (KAHOHWYECKUE W JIOKAJIM30BAHHBIE) W
XapaKTePUCTUKHU. Y3JI0Bas CTPYKTYpa BOJHOBBIX (DYHKIIMH, U CBSI3b C DHEPTHUEH.

OHepreTHUeckne ¥ KOPPEJSAIMOHHBIE  AMAarpaMMbl — MOJIEKYJ.  OJEKTPOHHBIE  KOH(UTypaIu.
Kondurypaunonnoe Bzaumoaeiicrsue B meroge MO.

. IIpocToit MmeToa Xrokkest. O6nacts npuMeHUMOCcTH. O0IIHEe 3aKOHOMEPHOCTH.
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27. IloBepXHOCTh MOTCHIMATLHOM dHeprun Mojekyir. Ctpykrypa I1I1D u MeTons! ee onucanus (SHEPTeTHUECKUE
KapThl U 3HEpreTrdeckue npodwim). XumMudeckre GOpMbI U IIEPEX0Ibl MEXKTy HUMH.
TunoBsle 3a7a4u s 3a4eTa
1. JIns nByX BEKTOPOB C W3BECTHHIMH KOOPJMHATAMU BBIYHCIHTH MX MOMAYJH, CKaJsIpHOE MPOW3BEACHUE U

BEJIMYMHY yIiIa MEXKIY BEKTOPaMH.
2. IIpeoOpa3oBaTh BEKTOP-CTPOKY M BEKTOP-CTOJOEI C 3aJaHHBIMHA KOOPAMHATAMH MOCPEICTBOM MAaTPUYHOTO
orepaTopa.
3. Haiitu matpuiy onepaTopa, MOCTPOSHHOTO U3 ABYX APYTHMX M3BECTHBIX ONEPaTOPOB MO HEKOTOPOMY MPABUITY
(cmoxeHme, yMHOKEHHE, BO3BE/ICHUE B CTETICHB ).
4. BBIYUCTUTD BEPOSITHOCTD CIIOKHOTO COOBITHS, €CJIN U3BECTHBI aMILTUTY Il DJIEMEHTAPHBIX COOBITHIA.
5. OnpenenuTh, K KaKOMy THITY YacTHIl ((hepMHOH WM 0030H) U cucteM ((pepMUOHHas MM O030HHAs) OTHOCUTCS
00BEKT (AapO, aTOM, MOJIEKYJIa, HOH).
6. BBIUMCIUTh CIMHOBOE KBAHTOBOE YHCJIO 110 MYJIBTHIZIETHOCTH.
7. OnpenenuTh OTHOCUTEIHHOE TOJOKEHHE Ha JHEPTeTUYECKON IKajie A1 Habopa MOJEKYN, HaXONALIUXCS B
M30JIMPOBAHHOM TOTEHIIMATHHOM SIIHUKE B OTMHAKOBBIX YCIOBHUSX.
8. CocTaBuTh BOJHOBYIO (QYHKIHUIO B BUje onpenenutens Crerepa uis 3a1aHHOTO aTOMa, HOHA, MOJICKYJIBL.
9. Hanucats Bua oneparopa ['amMmunbToHa A1 aToMa, HOHA WIIM MOJIEKYJIbI B IE€KapPTOBOI CUCTEME KOOPAUHAT.
10. IToctpouts JIMO B Buae JIKAO mist ykazaHHON XMMHYECKOW CBSI3HM B 3aJlaHHON MOJIeKyJie. YKa3aTh THUI
cummerpuu 31oit JIMO (o-, - uin J-).
11. Yka3ats Mme3oMepHbIe 3D ()EKTHI ¥ X TUIIBI TS 3aJaAHHON MOJIEKYJIbL.
12. Ins 3agaHHON MOJIEKYNBl C M3BeCTHOW Matpuuei kodhdunueHToB MO BBIUHUCIUTH 3apsasl aTOMOB U
MOPSIIKYU CBS3EH.
OueHnBaHue 0TBETA CTYJAEHTA HA 3a4eTe
Xapaxmepucmuxa omeema oannvl

Jlan TonHBIN, pa3BEepHYTHIM OTBET HA IMOCTABIEHHBIA BOIPOC, MOKa3aHa COBOKYMHOCTH | 27-30
OCO3HAHHBIX 3HaHWH 00 OOBEKTe, NPOSABIAIOMIASCS B CBOOOJHOM ONEPHPOBAHUH
MIOHSATUSMH, YMEHUHU BBIJICIHUTHh CYIIECTBEHHBIE W HECYIIECTBEHHBIC €r0 TPHU3HAKU,
MIPUYHUHHO-CIICJICTBEHHBIE CBSI3W. 3HAaHHE 00 OOBEKTe JEeMOHCTpUpyeTCs Ha QoHe
MIOHUMAaHUS €r0 B CHUCTEME JaHHOM HayKd M MEXIUCIUIUIMHAPHBIX CBsizeid. OTBeT
dbopMyUpyeTCsl B TEPMHHAX HAyKH, H3JI0KEH JIMTCPATYPHBIM SI3BIKOM, JIOTHYEH,
JIOKa3aTeJieH, IEMOHCTPUPYET aBTOPCKYIO MO3ULIUIO CTY/ICHTA.

JaH monHbld, pa3BepHYTHId OTBET Ha IMOCTABJICHHBIA BOIPOC, MOKA3aHA COBOKYIIHOCTh
OCO3HAHHBIX 3HAHUI 00 00BEKTE, J0KA3aTEIHHO PACKPHITHI OCHOBHBIC TIOJI0KECHUS TEMBI; B
OTBETE TPOCIICKUBACTCS UETKash CTPYKTypa, JIOTHYECKAas IMOCIEIOBATEILHOCTD,
OTpakaroIasi CyIIHOCTh PAaCKPBIBAEMBIX IOHSTHM, TEOPHUi, sBIEHUI. 3HaHNE 00 00BEKTe
JIEMOHCTpHUpYeTCsT Ha (oHe TMOHMMaHWS €ro B CHCTEME JaHHOM HayKu U
MEXKTUCITUTUIMHAPHBIX CBsi3ed. OTBET HBIIOKEH JUTEPATyPHBIM SI3BIKOM B TEPMHHAX
Hayku. MoryT OBITh JOMYIICHBI HEJOYETHl B ONPEACICHUHM TOHATUH, UCIpPaBICHHBIC
CTYJICHTOM CaMOCTOSITENBHO B ITPOLIECCE OTBETA.

JlaH monHbIN, pa3BEepHYTHIN OTBET HA MOCTABICHHBIN BONPOC, OKA3aHO YMEHHUE BBIICIUTh
CYIIIECTBCHHBIE M HECYIIECTBEHHBIC MPU3HAKH, MPUINHHO-CICACTBCHHBIC CBS3U. OTBET
YETKO CTPYKTYpUPOBaH, JIOTUYEH, W3JI0XKEH B TepMuHax Hayku. OnmHako momymieHsl | 19-22
HE3HAYNTEIbHbIE OMIMOKMA WM HEJOYEThl, WCIPABICHHBIE CTYJACHTOM C ITOMOIIBIO
«HABOJIAIITNX» BOIIPOCOB IIPETIOaBATEII.

JlaH MonHBIA, HO HEJIOCTATOYHO TOCJIE/IOBATENIbHBIM OTBET Ha MOCTABJIEHHBINH BOIIPOC, HO
[P 3TOM TOKa3aHO YMEHHUE BBIJICIUTH CYLIECTBEHHBIE U HECYIIECTBEHHBIC MPU3HAKU U
MIPUYUHHO-CIIEJICTBEHHBIE CBsA3U. OTBET JIOTUYEH W M3JIOXKEH B TepMHHAX Hayku. Moryt | 15-18
OBITH AOIMYIICHBI 1—2 OMMUOKH B OMPEICIICHHH OCHOBHBIX ITOHSTHH, KOTOPHIE CTYIACHT
3aTPYAHSIETCS] HCTIPABUTH CAMOCTOSITEITLHO.

JlaH HemoCTaTo4HO TMOJHBIA M HEIOCTATOYHO pa3BepHYThIM oTBer. Jloruka wu
MOCIIEI0BATEIEHOCTD M3JIOKEHUS UMEIOT HapylieHus. JlomymieHsl omuOKku B packpbitun | 11-14
TIOHATHH, ynoTpebseHnn TepMUHOB. CTYIEHT HE CIIOCOOCH CaMOCTOSTEIHHO BBIICIUTH

23-26

27



CYILIECTBEHHBIC U HECYIIIECTBEHHBIC NPU3HAKU U IPUUUHHO-CIICICTBEHHBIE CBSI3U. CTYICHT
MOXKET KOHKPETH3WPOBaTh OOOOIIEHHBIE 3HAHWSA, JOKa3aB Ha MPUMEPax HX OCHOBHBIE
MOJIOKEHUSI TOJNBKO C TIOMOIIBIO IpemnofaBarels. PedeBoe odopmienne TpedyeT
MIOMPABOK, KOPPEKIIUH.

JlaH HENOJHBIN OTBET, JIOTUKA U TIOCIEIOBATEILHOCTh U3JIOXKEHUSI UMEIOT CYIIIECTBEHHBIE
HapymeHus. JlomymieHsl TpyObie OMMOKK TIPH OMpEAENICHHH CYIIHOCTH PacCKPHIBAEMBIX
MOHSTHN, TEOPUH, SBIICHUHA, BCIIEJCTBHE HETIOHMMAHHS CTYICHTOM WX CYIIECTBEHHBIX U 7-10
HECYIIECTBCHHBIX MPHU3HAKOB M CBsA3el. B OTBeTe OTCYTCTBYIOT BBIBOJABI. YMEHHUE
PacKphITh KOHKPETHBIE MPOSABIEHUS OOOOIIEHHBIX 3HAHWH HE TOKa3aHo. PedeBoe
odopmireHue TpedyeT MonpaBoK, KOPPEKIIHH.

JlaH HETOJHEIN OTBET, MPEACTABIISIONINA COO0M pa3po3HEHHBIC 3HAHMUS IT0 TEME BOIIpOCa C
CYIICCTBCHHBIMHM OIIMMOKAaMU B OMNpEIeNeHUsAX. [IpUCyTCTBYIOT —(pparMeHTapHOCTD,
HEJIOTHMYHOCTh W3NoKeHus. CTYIZeHT HE OCO3HaeT CBSA3b JAaHHOTO TIOHSTHS, TEOpHH,
SIBIIEHUSI C JPYTUMH OOBEKTaMU AUCHUATLIHHBL. OTCYTCTBYIOT BBIBOJIBI, KOHKPETH3AIMS 1 1-6
JOKa3aTCJIbHOCTh W3JI0XKCHUS. Peun HErpaMOTHas. I[OHOJIHI/ITGJ'H)HBIC U YTOUHAIOHIUC
BOIIPOCHI MPEIoJgaBaTeyid HE IMPUBOAAT K KOPPEKIUMHM OTBECTAa CTyACHTAa HE TOJBKO Ha
MTOCTaBIICHHBIN BOTIPOC, HO M HA APYTHE BOMPOCH! TUCIIUILIIHEIL.

He nomy4ens! oTBeTHI 110 6a30BBIM BOIIPOCAM AMCIUATUIHHEI. 0

IToka3zatenu u KPUTEPUH ONCHUBAHUSA KOMIIeTEHIIMH Ha PA3JIMYHBIX dTanax ux (l)OpMI/IPOBaHHﬂ,
OIMHCAHHUC HIKAJ OICHUBAHUSA

YpoBeHb c(h)OpPMUPOBAHHOCTH KOMIIETEHIIMI

«MHHAMAJILHBIH «MuHMMAJBbHBII «Cpenuuii ypoBeHb» «BbIcokuii

YPOBEeHb He ypoBeHb» (50-70 6asi10B) (71-85 b6ansioB) ypoBeHb» (86-100

AOCTUTHYT» (MeHee Komnerenuuu Komnerenuuu 0aJ1J10B)

50 6ans0B) c(hOopMHUPOBaHBI. c(hOpMHUPOBaHBI. Komnerennun
Komnerenuuu ne c(hopMHUPOBaHBI.
c(hOpPMHUPOBAHBI. CdopmupoBanbl 6a30BbIC 3HaHus OOIIMPHbIE,

CTPYKTYPBI 3HAaHHH. CHUCTEMHBIE. 3HaHUs TBEpAbIE,
3HaHUs OTCYTCTBYIOT, | YMeHHs (parMeHTapHBI U YMeHus: HoCST apryMEHTUPOBaHH
YMEHUS U HaBBIKU HE HOCSIT PENPOTYKTUBHBIT PENPOTYKTUBHBIN b€, BCECTOPOHHHE.

c(OpMHUPOBaHBHI. XapaxTep. XapakTep, IPUMEHSIOTCA | YMEHHUS YCIEUIHO
JeMoHcTpUpyeTCs HU3KUH K PELICHUIO THIIOBBIX NPUMEHSIOTCS K
YPOBEHb 3aJaHuH. pEIIEHNIO KaK
CaMOCTOSITEITbHOCTH HdemoncTpupyertcs TUIOBBIX, TaK U
MPAKTUIECKOTO HaBBIKA. JIOCTaTOYHBINA YPOBEHb HECTaH/IaPTHBIX
CaMOCTOSITETILHOCTH TBOPYECKUX
YCTOHYMBOTO 3aJ]aHUM.

MIPAKTUYECKOro HaBbIKa. | JleMoHCTpupyercs
BBICOKHI yPOBEHb

CaMOCTOSATEILHOCT
1, BBICOKAsI
alalITUBHOCTD
MIPAKTHYECKOTO
HaBbIKa
OnucaHue KpUTEpHEB OLEHHBAHUA
OO0yyaromuiics OO0yyarommuiics OO0yyaromuiics OO0yuaromuiics
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHUPYET:
- CYILIECTBEHHBIC - 3HaHUS TEOPETHYECKOTO - 3HaHHE U TOHUMAaHNE - riIyOoKwue,
MPOOEITbl B 3HAHUSAX MaTepuaa; OCHOBHBIX BOIIPOCOB BCECTOPOHHUE U
y4eOHOIro MaTepHraa; - HEIIOJIHBIE OTBETHI HA KOHTPOJIUPYEMOTO apryMeHTHPOBaHH
- JIOIyCKaIOTCs OCHOBHbBIE BOTIPOCHI, 00beMa MPOrpaMMHOTO pl€ 3HAHUA
MPUHIUITHATEHEIC OIINOKHU B OTBETE, MaTepuana; MPOrPaMMHOTO
OINMOKY TPU OTBETE | HEJOCTATOYHOE TOHUMAHHUE - TBEp/IbIC 3HAHUS Marepuana,

Ha OCHOBHBIC BOIIPOCHI CYITHOCTH H3JIaraCMbBIX TCOPETUYCCKOT'O - IIOJTHOC




ounera, OTCYyTCTBYET

3HAHHE U IOHUMAaHHE

OCHOBHBIX IIOHATUHN U
KaTerOpui;

- HEITIOHNMaHue
CYIITHOCTH
JOTIOJIHUTENBHBIX
BOIIPOCOB B PaMKax

BOIIPOCOB;
- HEYBEPEHHBIEC U HETOUHBIE

OTBETHI Ha
JIOTIOJIHUTEIBHBIE BOIIPOCHL;
- HEIOCTATOYHOE BJIAJICHUE

JINTEPATYpPOU,
PEKOMEHOBaHHOM

MIPOTPaMMOM TUCITUTUTHHBL;

MaTepuana.
-CIIOCOOHOCTh
yCTaHABIUBATh U
00BICHATH CBSI3b
MPAaKTUKH M TEOPHH,
BBISIBIIATH TPOTHBOPEUHS,
MPOOJIEMbI U TCHICHITUH
pa3BUTHS;

IIOHUMAaHNE
CYIITHOCTH U
B3aUMOCBS3H
paccMaTpuBacMBbIX
IIPOLIECCOB H
SIBIICHHI, TOUHOC
3HaHUE OCHOBHBIX
MIOHATUHI B paMKax

3amaHui onsera; - ymMeH#ne 6e3 rpyosIx - MPaBWIIbHBIE U 00Ccy)KIaeMBIX
- OTCYTCTBHE YMEHHS omnOOoK permarb KOHKpETHEIE, 0e3 TpyOBIX 3aJJaHu};
BBITIOJTHSTD MPaKTUYECKUE 3aJaHMs, omrOOK, OTBETHI HA - COCOOHOCTH
MIPAKTUIECKUE KOTOpBIE CIIEAyeT NIOCTaBJIEHHBIE BOIIPOCHL; | YCTaHABIMBATh U
3ajaHus, BBITIOJIHUTb. - YMEHHE pelarthb OOBSICHATH CBA3b
MpeayCMOTPEHHEIE MPaKTUYECKUE 3aJaHHs, MPaKTUKU U
IIPOTPaMMOi KOTOpBIE CIIEAyeT TEOPHH;
JUCLUIUINHB; BBITIOJIHUTB; - JIOTUYECKH
- OTCYTCTBHE - BJIaJIcHHE OCHOBHOM 1OCJIeJOBaTENbHEIE
TOTOBHOCTH JUTEPaTypoOH, , COJlepXKaTeNbHbIC,
(cmocobHOCTH) K PEKOMEHIOBaHHOH KOHKPETHBIE H
JIUCKYCCUHU U HU3KYIO MPOTpaMMOit HACYEPIBIBAIOIIINE
CTCIICHb JUCIUIIIINHBI, OTBETbI Ha BCC
KOHTaKTHOCTH. - HaJIn4Kre COOCTBEHHOM 3aJaHus OMJIeTa, a
000CHOBaHHOW TTO3UITHH TaKKe
o 00CYKIaeMbIM JTOTIOTHUTEITbHBIC
BOIIPOCAM. BOIIPOCHI
Bo3moxHbI AK3aMEHaTOpPa;
HE3HAYNUTCIIbHbBIC - YMCHUC pC€ulaTh
OTOBOPKH U HETOYHOCTH B MPaKTUIECKUE
PaCKpBITUH OTIEIBHBIX 3aJaHUs;
MIOJIO’KEHUI BOIIPOCOB - cBOOOIHOE
Ousera, MPUCYTCTBYET WCTIONIb30BaHKE B
HEYBEPEHHOCTh B OTBETAX OTBETax Ha
Ha BOIPOCHI BOIIPOCHI
MaTepHaIoB
PEKOMEHIOBaHHOU
OCHOBHOM U
JIOTIOJTHUTEIBLHOMN
JIUTEPATYPHL.
Ounenka Onenka Ouenka «xopomo» / Ouenka
«HeY/I0BJIETBOPUTEJIb | «YIOBJIETBOPUTEIbHO» / «32YTEHO» «OTJIIMIHO» /
HO» /He3a4TeHO «32a4TEHO» «3a4TEHO»

Temsbl 1abopaTopHbIX padoT (JIabopaTopHBIH MPAKTHKYM).
JlaGopaTopHBIN PAaKTUKYM YI€OHBIM IUTAHOM HE MPETyCMOTPEH.

IIpumepHasi TeMaTHKa KypCOBBIX pa0doT.
KypcoBbie paboTh! y4eOHBIM IIJIAHOM HE MTPELYCMOTPEHBI.

9. YueOHO-MeTOqUYECKOE U HH(OPMALHOHHOE 00ecTIedeHHEe JUCHHILTHHBI (MOTYJIS)

JlutepaTtypa
a) OCHOBHAs JUTepaTypa:
1. CrenanoB, H. @®. KBanToBas mMexaHuka M KBaHTOBass Xxumus B 2 4. Yacms 1. y4eOHUK U
MPaKTUKYM Ul akajeMudeckoro OakamaBpuata / H. ®@. CrenaHoB. — 2-e¢ u3m., uchnp. ¥ aol. — MoOCKBa:
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WznatenscrBo FOpaiit, 2018. — 233 ¢. — (bakanaBp. Akamemuueckuii kypc). — ISBN 978-5-9916-9385-1. —
Texct: anexrponnsiii / DBC IOpaiir [caiit]. — URL.: https://www.biblio-online.ru/bcode/422365.
2. CremanoB, H. ®. KBanToBas MexaHuWka W KBaHTOBas xumus B 2 4. Yacmb 2. y4eOHUK U

MPaKTUKYyM JUIs akajeMmudeckoro OakanaBpuara / H. ®@. CremanoB. — 2-¢ m3m., ucnp. M Jon. — MocKBa:
WznatensctBo FOpaiit, 2018. — 283 ¢. — (bakanasp. Akanemuueckuii kypc). — ISBN 978-5-9916-9390-5. —
Tekcr: anexrponnsiii / IBC FOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/422395

3. EpmakoB, A. W. KBanTtoBas mexanmka W kBaHToBasd XuMmusa. B 2 4. Yacms 1. Ksanrtomas
MeXaHHUKa: Y9eOHUK U pakTHKyM Uit By30B / A. U. EpmakoB. — Mocksa: UznarensctBo FOpaiit, 2019. — 183
c. — (Beicmiee obpazoBanue). — ISBN 978-5-534-00127-3. — Tekcr: anektponnsiii // DBC IOpaiit [caiT]. —
URL: https://urait.ru/bcode/437641.

4, Epmaxos, A. 1. KBanTtoBas MexaHuka 1 kBaHToBas xumus. B 2 u. Yacms 2. KBantoBas xumus:

y4eOHUK W TpakTUKyM it By3oB / A. WM. EpmakoB. — Mocksa: M3marensctBo Opaiit, 2019. — 402 ¢. —
(Beicmiee obpazoBanue). — ISBN 978-5-534-00128-0. — Tekct: anekrponnsii // OBC HOpaiit [caiit]. —
URL.: https://urait.ru/bcode/437642.

5. Maiiep U., M36pannbie rnaBel KBaHTOBOM xumuu / W. Maitep - M.: Jlabopartopus 3nanuii, 2017.
- 387 c. - ISBN 978-5-00101-501-7 - Tekcrt: anektponnsiii // IBC "Koncynsrant crynenta': [caiir]. - URL:
http://www.studentlibrary.ru/book/ISBN9785001015017.html

6. Hupenscon, B. TI'. KBanroBas xumus. Monekyssl, MOJIEKYJISIPHbIE CUCTEMBI M TBEpbIE TeNa:

yuebHOoe mocobue aist By30B / B. I'. Llupenscon - Mocksa: Jlaboparopus 3unanwmit, 2017. - 522 ¢. (YaeOHUK 175
BeIcieit mkoisl) - ISBN 978-5-00101-502-4. - Texct: anextponnslit // OBC "KoncynsTant ctynenTa": [cair]. -
URL: https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxum goctyna: mo moAicKe.

7. Boxenko K.B., OcHoBBI KBaHTOBOM xuMuu: KoHcnekT naexkiui / K.B. Boxenko. - M.:
Uznarenscto PY/IH, 2010. - 124 c. - ISBN 978-5-209-03510-7 - Tekcr: anekrponnsiii // IBC "Koncynprant
crynenta": [caitr]. - URL: http://www.studentlibrary.ru/book/ISBN9785209035107.html

8. Hopanosuu, /I.A. OCHOBBI KBaHTOBO-MEXaHHUUYECKHX IPEACTABICHUH O CTPOCHMH aroma /

J.A. HopanoBuu; MuHnuctepctBo oOpa3oBanus u Hayku Poccuiickoit ®enpeparum, DenepaibHoe
rOCy/IapCTBEHHOE aBTOHOMHOE OO0pa30oBaTENIbHOE YUYPEXKACHHE BBICIIETO MPOQPECCHOHAILHOTO 00pa30BaHUs

«Oxubit  denepanbHbli  yHHBepcuTer". — PocroB-Ha-Jlony: WsmarennctBo HOkHOro (enepanbHOro
YHUBEPCUTETA, 2011. — 100 c. — Pexum JIOCTyIa: o MIOZIIHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=241141

9. Benpunckwuii, P.B. KsanroBas mexanuka / P.B. Beapunckmii; ®enepaipHoe areHTCTBO TIO

obpazoBanuto Poccuiickoii ®@enepamnu, DenepanbHOe TroCyIapCTBEHHOE OOpPa30BATEIbHOE YUPEXKICHHE
BbIciiero npodeccuoHanbHOro obpaszoBanust "FOxublli (enepanvHblil yHuUBepcuter'. — PoctoB-Ha-/loHy:
UznarenscrBo FOxHOrO (hemepanbHoro ynuepcurera, 2009. — 384 c¢. — Pexxum joctyna: mo MoOJIKMCKe. —
URL: http://biblioclub.ru/index.php?page=book&id=240937.

10. KganToBas teopust / U.B. Koneitun, A.C. Kopues, H.JI. Manakos, M.B. ®pomnos. — 2-e u3.,

crep. — Mocksa; bepnun: upekr-Menua, 2018. — 263 c.: ui., Tabmn., cxeM. — Pesxum goctyna: 1mo moArnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=480949. — bubnuorp. B kH. — ISBN 978-5-4475-9530-2. —
DOI 10.23681/480949. — TekcT: 31€KTPOHHbII.

0) MOMOJTHUTEIbLHAS JIUTEPaTypa
11. Arumes, A.IIl. OcHoBel kBaHTOBOH Mexanuku u SIMP-cnekrpockommuu / A.I. Arumes,
W.II Ulnmkraa, M.A. ArumeBa; MunancTepcTBO  oOpazoBanusi u  Hayku Poccun, @enepanpHoe
rOCyJapcTBeHHOE OI0/pKeTHOE 00pa3oBaTENbHOE YUpEXKAEHHE BBICHIErO NPO(EeCCHOHAILHOTO 00pa30BaHMS
«KazaHCKuil HallMOHAJIBHBIA MCCIIEA0BATENBCKUI TEXHOJOTMYECKUM yHUBEpcUTET». — KazaHb: M3narenbcTBo
KHUTY, 2013. - 107 «c¢.: wr, Tabm, cxem. — Pexum jgocryma: 10  MOAIKCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=258680
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http://biblioclub.ru/index.php?page=book&id=258680

12. Munkua B.W., Cumxun b.S., Munses P.M. Teopus cTpoeHHsS MOIJEKYT (DJIEKTPOHHBIE
obomoukwn): Y4ued. mocobue st yH-ToB. - M.: Beicm. mikomna, 1979. - 407 c.

13. Emrorun I1.B., KBantoBas mexanuka (¢ 3amauamu) / Ilog pen. H.H. BoromroGora. - uzm. 2-e,
mepepad. - M.: OU3MATIIUT, 2000. - 304 c. - ISBN 5-9221-0077-7 - Tekcr: smextponusiii // DBC
"Koncynbsrant crymenta': [cait]. - URL: http://www.studentlibrary.ru/book/ISBN5922100777.html

14. Kpamenunun, B.. KBantoBas X¥MHsS W KBaHTOBas MEXaHHWKa B MPHUMEHEHWH K 3ajadam /

B.. Kpawenunun, E.I'.Tazenayp, JIL.B.Ky3pmuna. — KemepoBo: KemepoBckuil rocynapCTBEHHBIN
YHUBEPCUTET, 2012. - 56 c. - Pexum JIOCTyIa: o MIOATIUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=232678.

15. Kpawenunun, B.M. Cummerpus B xumun / B.W. Kpamenunun, E.I'. T"azenayp, JI.B. Kyzpmuna.

— Kemeposo: KemepoBckuii rocynapcTBeHHbIl yHuBepcuTeT, 2013. — 80 c. — Pexxum poctyna: mo moamucke. —
URL: http://biblioclub.ru/index.php?page=book&id=232679
16. I'pomosa, E.}O. Crpoenue aroma. Xumumyeckas cBsizb / E.lO. 'pomosa, JI.A. AnbMeTKuHa,

I'.B. BymunopoBa; MunuctepcTBo o0pa3oBanus U Hayku Poccun, @enepanbHoOe TOCYyIapCTBEHHOE OOIKETHOE
oOpa3oBarenpbHOE YUpeKIeHHe BbICIIero oOpa3oBaHusl «KasaHCKMII HaIMOHANBHBIN HCCIETOBATEIBCKUI
TexHoJoruueckuil yausepcuter». — Kazanbs: M3narensctso KHUTY, 2017. — 108 c.: un. — Pexxum noctyna: mo
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901.

17. Ob6mass u Heopranuueckas xumus / B.B./lenucos, B.M. Tananos, W.A. [Ienucosa,

T.W. dposoBo3oBa; nox pea. B.B. Jlenucosa, B.M. Tananosa. — PoctoB-Ha-lony: MU3natenbctBo «DEHUKCY,
2013. — 576 c.. wmm., cxem., Tabnm. — (Beicmiee oOpasoBanue). — PexxmM mocTyma: 1O TOIMKCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=271598.

18. Jlymetiko, T.I'. Metogonorudeckuii 6a3uc xumuu. Kak pemaroTcss HaydHbIe 33a4i: YISOHHK C

pe3ynbraTamu aBTOpckux uccienosanuit / T.I'. Jlyneiiko, MuHHCTEpCTBO 00pa3oBaHusl U Hayku Poccuiickoit
Oenepannu, @enepanbHOe TOCYAapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE  YUPEKICHHE  BBICIICTO
obpazoBanus «HOkHbINM (enepanibHblii YHUBEPCUTET», XuMHUecKuid QakynbreT. — Pocros-Ha-Zlony; Taranpor:
UznarensctBo HOxHOTO (hemepanbHoro yausepcutera, 2018. — 447 c.: min. — Pexxum JocTyna: mo MOANKUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=499746

B) IporpamMmHoe obecnedenne u UntepHer-pecypcesl
ObecnieueH JOCTYH K COBPEMEHHBIM TNpo(decCHOHANbHBIM 0a3aM JaHHBIX, HH()OPMAIIOHHBIM
CIPaBOYHBIM M MOMCKOBBIM cuctemam (oubmuoteka COI'Y):
e DJeKTpOHHAN OMOJMOTeKA auccepTamnuii n aBTopedeparoB PI'b (OB/] PI'b)
Tpebyercs peructpanus B oudimmorexe COI'Y

e IJBC «Yuupepcurerckas onoanoreka ONLINE»
Tpebyercs peructpanus B oudnmnorexe COI'Y
e IJBC «Havunas djeKkTponHas 0noaunoreka eLibrary.ru»

CamocTosTenbHas perucTpanus Ha caiite
° 9BC «KOHCVJIBTAHT CTYAEHTA» CTVI[eH‘[eCKaﬂ JJICKTPOHHAaA 0MOJIHOTEKA 110 MECAMIIMHCKOMY U

dapManeBTHYECKOMY 00Pa30BAHHI0, 2 TAKIKE M0 €CTECTBEHHBIM U TOYHBIM HAYKAM B 11€JIOM
Tpedyercs peructpauus B oudaunoreke COI'Y

¢ IBC «IOpaiiT» — 00pa3oBaTeabHasg cpeaa, BKIIOYAIONAT BUPTVAJILHLIH YUTAJILHLINA 321

YYEOHHKOB U VYE€OHBLIX IIOCOOHUH OT aBTOPOB U3 BeAYIINX BY30B PoccHu o BceM HANPABJCHUAM U

CHEeNNATbHOCTAM
Tpebyercs peructpanus B budimmorexe COI'Y

e Springer Customer Service Center GmbH (6a3a qanHbIX, cofepKaIIne dJICKTPOHHbBIC U3IAHUS
n3natenbcTBa Springer Nature 3a meproa 2011 — 2017 rr. (MOTHOTEKCTOBasK KOJIIEKIUS B KOJTMIecTBE 46
332 KHHT)

CaiiT nuctanmonnoro odyyennss COI'Y http://Ims.nosu.ru/
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DJIeKTPOHHBIE PeCypPChl, 00eceYHBAIOIINE PeaTn3alHI0 00pa30BaTeIbHBIX POrPaMM

®I'BOY BO «CeBepo-OceTuHcKuii rocyaapcTBeHHbIii yHuBepcurteT umenu Kocra JleanoBuua XeTarypoBa»

Ne HaumenoBanue IMpunan Anpec Cgenenus o Ne norosopa Cpok neiicTBus Kou-Bo Xapakrtepucrt
DJIEKTPOHHOT 0 JICHKH o NpaBo Ha NPaBo o TO4YeK goctyna/ HKa
Ne caiita 3aKJI0YEHHOTO0 10TOBOPA .
pecypca 0CTh obJsaareJe ucnoab3zoBanus IbC nmoJib30BareJiei J0CTyna
Iorosop Ne 135-06/14 i
o1 12.092014 . 12.09.2014 r.-11.09.2015 r. 7000
Jorosop Ne 167-08/15 i
o1 12.09.2015 . 12.09.2015 r.-11.03.2016 1. 7000
Horosop Ne 58-02/16 )
o1 09.03.2016 . 12.03.2016.r.-11.09.2016.r. 7000
Iorosop Ne 202-08/16 )
o1 24 08.2016 I 12.09.2016 r.-11.03.2017 r. 7000
florosop Ne 069-02/17 12.03.2017r. -11.03.2018r. 7000
" nup://ww ° ~ _
YHuBepeHTeTCKAs w. «Hexc- Jlorosop Ne 184-08/17 12.09.2017-11.02.03.2018. 7000 Ho IP-anpecy
1 ondanoTeKa CropoHHsIs o ot 04.09.2017 0e3MMMUTHBIN
Online" bIl?JIIOCIU Menay Iorosop Ne 056-02/18
Tu 2 Uo0- -
o1 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Torosop Ne 163-10/18 i
o1 30.10.2018 17.10.2018r.-31.12.2018r. 7000
Jorosop Ne 21-02/2019 )
o1 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
Horoeop Ne75-06,19 i
Or 8.07.2019 01.07.19r.-31.12.2019r. 1000
Horoeop Nel171-12,2019 )
o1 10.02.2020 10.02.2020r. - 31.12.2020r. 1000
DyeKTpOHHAasI https://dv Horosop Ne 095/040100 ) B YHTAJIHHOM
2 OudbIHMoTEKA Croponmss s.rsl.ru OI'bY "PI'B" ot 04. 04. 2014 r. 12.04.2014r-11.04.2015 . 10 3ane
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http://www/
http://www/

AuccepTamii Tlorosop Ne 095/04/0216 Hb COr'Y
ﬂor‘;‘;"g 4%803(?{%4; 0308 23.09.2016 1.-22.03.2017 .
ﬂoro‘*"ggj\ffloggﬁ“ﬁ 0199011 27 11.2017r. 10 26.05.2018r
Hloronop Wb O9/0H/0133 15.10.2018r.-15.01.2019r.
Horoi‘;plggo?%%/ 0029 01.03.2019r.- 31.05.2019r
Jlorosop Ne095/04/0130 05.08.2019r. -05. lvl .19r.
01 01.07.2019 B cBsi3u ¢ mangemueit joctyn
T npojuieH 1o 23.11..2020r.
DJIeKTPOHHASA Croponnsist | http://ww 000 Nel 74KC/09-2014 200 kapt goctyna | Oe3TMMHUTHBIHI
onbamoTexa wstudme | (DOTAPy | “OTOPOP 11.09.2014 °T | 20.09.2014r. - 20.09.2015r.
«KoHcynbTant dlib.ru/ o
OOO»ITonurex 300xmoueit 0e3MMMUTHBIN
CTyIEHTa» o B
pecype» Hlorosop éN7' B‘;SZCOJ'II/gOFZ 2019 or 01.03.2019r.01.03.2020r. nocryna. 300 kapt
o ) JIOCTyIa
OOO»ITonurex
pecype» Horosop Ne208CJI/01-2020 26.01-2020r.-26.02.2021r.
YuuBepcaabHas , florosop Ne 77-11 01.07.2016 1.-31.12.2016 1. Ko-Bo
dlib.eastv ot 04.05.2016 . .
0a3a nannbIx «East- | Croponnss | . 000 «HBucy JIOCTYIIOB besnmumuTHbIN
Vi lew.com Horosop Ne 310-11
1ew» o1 10.01.2017 1 01.01.2017 r.-30.06.2017 r. HE OrpaHH4CHO
Hayunas . | OO0 "Hayunras Jlutien3nonHOE Kon-Bo
3JIeKTPOHHAsN http://elib .
CroponHsIs AJIEKTPOHHAs cormamenue Ne 5051 Bbeccpounoe JIOCTYIIOB beznumuTHBIN
oubIMOTEKA rary.ru i
X oubimoreka ot 02.09.2009 r. HE OIPaHUYEHO
eLibrary.ru
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Horosop

T Ne SU-20-12/2016-1 Koin-Bo o IP-
Aa 000 PYHDB or 28.12.2016 T. 29.12.2016 1.-28.12.2026 T. JI0CTYTIOB O I"-anpecy
«IBC elibrary» 0C3TMMUTHBIN
JIunensnonHoe cornamenue No HE OTPaHUYCHO
4758
Kon-Bo
Horoeop Ne 1910 B [o IP-ampecy
DJ1eKTpOHHas or 27.02.19 01.03.2019r. - 01.03.2020r. He iiczg?{z}w 0e3IMMUTHBIH
Oubmorexa CropoHHsIst biblio- 000 «Opaitt» i
«lOpaiit» p online.ru pa
Kou-so o IP-agpec
JoroBop Ne32008816384 01.03.2020 r. -28.02 2021 r. JOCTYTIOB Apecy
Oe3TMMUTHBIN

HE OIPaHUYEHO
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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'OCThwr http://www.vsegost.com

http://www.chemistry-chemists.com/Uchebniki.html - yaeOnuku, mpakTHKyMBbI ¥ CIIPABOYHHUKH 110 XHMHH.
http://chemport.ru/ - pasnuymbie y4eOHO-METOANYECKUE MATEPUAITBI IO XUMHUH.

http://ximicat.com/ - 06pa3oBaTebHbIH CalT.

http://www.nehudlit.ru/books/subcat281.html - yaeOHuKH, TPAKTUKYMBI K CIIPABOYHHUKHU 110 XHMHH.

. https://minobrnauki.gov.ru/ Odwunuansueiii caift MHHHCTEpPCTBA HAyKH W BBICIIETO 00pa30BaHUS
Poccuiickoit @enepauuu.

9. Bbaza JTAHHBIX PedeparuBHBIX JKypHaJOB BUHUTU
http://wwwz2.viniti.ru/index.php?id=238&Itemid=53&option=com_content&task=view

10. https://www.edu.ru/ "Poccuiickoe obpa3zoBanue" DenepanbHblii mopran. Karamor o0pa3oBaTelbHBIX
HHTEPHET-PECYPCOB.

11. Poccwiickast rocymapcTBeHHas oubnmuoreka: http://www.rsl.ru

12. Hayunas snektpoHHas 6ubnuoreka: https://www.elibrary.ru/defaultx.asp

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

14. DnextpoHHbIe XMMHUUYECKHe OuOIMoTekn: WWwW.chemlib.ru, www.chemist.ru, www.chemnet.ru

NG~ WDN

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

CocTaB JHIIEH3HOHHOTO M CBOOOIHO PACTIPOCTPAHIEMOI0 TPOrPAMMHOT0
o0ecrneyeHnsi, B TOM YHCJIe 0TEYeCTBEHHOT0 MPOU3BOACTBA

Ne HaumenoBanue Ne norosopa(iiuuen3usi) Crtpana
n/n NPOU3BOAUTE/Ib
1 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
3 Cuctema TectupoBanust Sunrav | Ne468 ot 03.12.2013 UIT Poccus
" | WEB Class Cynrarymus P.T.(6eccpodHo)
4. | Kasperksy Endpoint Security 10 22.01.2024 Poccus
[IporpamMmMHuoe obecnieuenue aiasi | CBoOOIHOE MPOrpaMMHOE CIIIA
5. | pedakTUpOBaHUs XUMHUECKUX obecrieueHne(0eccpovHO)
dbopmyi Isis Draw
CucreMa noucka TeKCTOBBIX No4576-1 oT 17.01.2022 Poccus
6. | 3auMCTBOBaHMIA (mevicrButenen 1o 31.12.2022r) c
«AnTtumiaruar.BY3» 3A0 «Antu-Ilarnar»
IIporpamma ayis OBM «bank Pazpabotka COI'Y cory
BOIIPOCOB ISl KOHTPOJIS CBHIETENBCTBO O
7 3HaHUI» roCyJapCTBEHHOH perucTpaiu
' nporpammel st OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
8. | Koncynprant+ Poccus
9 Cisco Webex - Cucrema | OO0 Aijicrek norosop Ne J167-2021 | CIIIA
' ot 03.08.2021 - 03.08.2022r

35



http://plato.stanford.edu/entries/chemistry/
http://www.hyle.org/journal/concept.htm
http://www.vsegost.com/
http://www.chemistry-chemists.com/Uchebniki.html
http://chemport.ru/
http://ximicat.com/
http://www.nehudlit.ru/books/subcat281.html
https://minobrnauki.gov.ru/
http://www2.viniti.ru/index.php?id=238&Itemid=53&option=com_content&task=view
https://www.edu.ru/
http://www.rsl.ru/
https://www.elibrary.ru/defaultx.asp
http://www.lib.msu.ru/
http://www.chemlib.ru/
http://www.chemist.ru/
http://www.chemnet.ru/
https://www.scopus.com/
https://clarivate.com/webofsciencegroup/solutions/web-of-science/

MPOBEACHUS BEOMHAPOB.

10 MOODLE BecmaTHoe poccHiickoe CIIIA (6ecniatHoe
' POCCHICKOE)
Jluunerii kabuner Jlunensus Geccpounast Poccus
11. | cTyaeHTa/coTpyaHNKa Tex.conpoBoXIeHUE OT
14.03.2022 r
DreKTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccus
12. | nuccepranuu u aBropedeparos | TpeOyercs perucrpanus B
PT'B(OBJ] PI'b) oubmmorexe COI'Y
DBbC"YHuBepcuTeTCKas https://biblioclub.ru Poccust
13 ouommoreka ONLINE" TpeOyercss  permcrpanus
' oubmmoreke COI'Y
OBC «Hayunas osnextponHnas | http://elibrary.ru. Poccust
oubmmoteka eLibrary.ru» Tpebyercs perucrpanus
14. oubanorexke COI'Y
YHuBepcanbHas 6a3 TaHHBIX https://dlib.eastview.com CIIA
15. | East View
ObC «KoncynbTanT crynenta» | http://www.studentlibrary.ru Poccus
CryzneHuveckast 2JIEKTPOHHAsS Tpebyercs perucTpanus
O6ubIMoTeKa M0 MEAUIIMHCKOMY | 6ubmmoreke COT'Y
16. | u papmaneBTHIECKOMY
0o0pa30BaHMIO, a TAKXKE 10
€CTECTBEHHBIM U TOUHBIM
HayKaM B I[€JIOM.
3BC «fOpaiit - www.biblio-online.ru Poccus
oOpa3oBarenpHas cpeja, TpeOyercst perucrpanus
BKJIIOYAKOLIasi BUPTYaJIbHBIN oubmmoreke COI'Y
YHUTAIEHBIN 3271 YUeOHUKOB U
17. | Y4€OHBIX IOCOOMIA OT aBTOPOB

U3 BEAYUIUX BY30B Poccuu no
BCCM HaAIIPpaBJICHHUAM U
CIICIHUAJIbHOCTAM
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10. MaTepHuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOLYJIs1)

Ne Haumenosanue HammeHnoBaHue nmoMenieHuit Ui IpoOBEJCHUS BCEX BUIOB yUeOHOH IesATeIbHOCTH, Anpec (MECTOIONIOXKEHHUE )
/0 | y4eOHBIX MPEIMETOB, | MPELyCMOTPEHHON YUEOHBIM IJIAHOM, B TOM YHCJIE TOMEIIEHHS ISl CAMOCTOATENLHON paboThI, C | MOMEIICHUH JJIsl MPOBEACHUS BCEX
KyPCOB, IUCITUIUIMH | YKa3aHHEM IepeyHs] OCHOBHOTO 00OPYIOBaHNUs, YIeOHO-HATIISAHBIX IOCOOMI U UCTIONH3yEMOTO BHJIOB Y9€OHOU AESITEIHHOCTH,
(Momyreit), IpaKTHKH, MPOTrPaMMHOTO O0eCIIeUeHHSI MPeayCMOTPEHHOH YUeOHBIM TIIAHOM
WHBIX BUAOB YUeOHOH (B ciydae peanuzanuu
JEATEIBHOCTH, o0pa3oBaTenbHON IPOTPaMMEI B
NPEyCMOTPEHHBIX ceTeBoil (hopMe JONOTHUTETHHO
y4e€OHBIM TUTaHOM YKa3bIBACTCSI HAUMEHOBAHUE
o0pa3oBaTeIbHOMN OpraHu3alky, ¢ KOTOPOH 3aKII0YEH
MIPOTPaMMBI JIOTOBOP)
1. |OcHOBBI KBaHTOBO¥ Yu4eOHble ayquTOPHH 1151 IPOBEICHUSI 3aHATHIi JIEKIIMOHHOT0 THIIA, CEMHHAPCKOI0 THNA, KypcoBoro |Poccuiickas ®enepanust, 362025,

XHUMHHN

NPOeKTHPOBaHNS (BBINOJHEHHS KYPCOBBIX padoT), IPYNNOBBIX M HHAMBHIYAJIbHBIX KOHCYJIbTALUI,
TeKyIero KOHTPOJIsl ¥ MPOMe:KYTOYHOI aTTecTalMy, a TAK:Ke CAMOCTOATEIbHOM padoThI
00yYaroIMXCsI: TIPENOIaBaTeNIbCKUNA CTOJI; CTYJI; CTOJIBI sl 00yYaloInXCsl; CTYJIbs; Kaeapa; KiaccHast
JOCKa.

O6opynosanue: [Ipoekrop Epson EB — 735Fi. KoMmImiekT mocTaBku: (KperuieHne sk IPOSKTOpa, IIHYP
IUTAaHUS IPOEKTOPA, MATHUTHO-MapKepHas 1ocka — 1 mr, Hoyr6yk «AMCUJITEXHO» - 1t
IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema tectupoBanus Sunrav
WEB Class (beccpounoe I10); IIporpaMMHoe obecriedeHne I peJaKTHPOBAHUS XUMHUECKUX (HOPMYIT
Isis Draw (Beccpounoe [10); Koncymnbrant miroc; CucteMa monucka TeKCTOBBIX 3aMMCTBOBAHUM
«Antumuaruat.BY3»; [Iporpamma mist OBM «bank BonpocoB st KoHTpoJis 3HaHuiy; Cisco Webex;
MOODLE; neMoHCTpallmoHHbBIE ¥ Y9eOHO-HATJISIHBIE TOCOOUS (BUICOTPE3CHTAIINS).

Pecniy6nnka CeBepnast Ocerust —
Ananus, r. BnagukaBka3s, Batytuna, 1.
44-46, YueOusiii koprmyc No 7

(YK Ne 7), aynutopus Nell4

JlaGopaTopus ¢pu3NYECKOil U KOJJIOUTHOH XUMHUU

MPEroIaBaTeNbCKUl CTOJI; CTYJI; CTOJBI 00YYaIOUIMXCsl; CTYJIbs; Kadeapa; KilacCHast J0CKa.

O6opynosanue: [Ipoekrop Epson EB — 735Fi. KoMmIiekT mocTaBku: (KperuieHne st IPOeKTOpa, IIHYP
IMTAaHUS IPOEKTOPa, MArHUTHO-MapKepHas nocka — 1mr, Hoyr6yk «AMCUAJITEXHO» - 1wt
IIporpammuoe odecrieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema TectiupoBanus Sunrav
WEB Class (beccpounoe I10); [IporpaMmHoe obecrieuenne uist pelakTHPOBAHHST XUMUIECKUX Gopmy Isis
Draw (beccpounoe I10); Koncynprant mitoc; Cucrema Noucka TEKCTOBBIX 3aMMCTBOBaHHH
«Antnmuaruat.BY3»; [Iporpamma mist 9BM «bank BonpocoB jutst KoHTpoIIst 3HaHu»; Cisco Webex;
MOODLE; neMoHCTpanMoHHbIE U Y4€OHO-HATIISAHBIE II0COOUS (BUICONIPE3EHTALINS).

[Ikad BeITSKHO# ¢ TogBO0M BojbI I1IB HBK - 1 mT.

Ob6opynoBanune: YJIK «®Pusudeckas i KOongHAsI XUMU» - 1mT. CymnibHBIA mKad KOHBEKITMOHHBIN
11C-40-01- 1wt. Monomep U-510 crangapthbiii — 2 mit. Konopumerp KOK-2MIT — 1 wt. Kanopumerp KJI-
5 — lmr. Pedppakromerp UPD 45452M ¢ noncserkoit — 1 . I[Tonspumerp kpyrosoit CM3 — 1 mir.

Poccuiickas ®enepanms, 362025,
Pecnry6sinka Ceepnast OceTust —
Ananwus, r. BnagukaBka3, Batytuna, 1.
44-46, YueOupiii kopryc No 7

(YK Ne 7), aynutopust Nel 14
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Konnykromerp MAPK-603/1 — 1 tut. Becst maGopatopabie CAS MW 120 — 1 mrr. Bechl maboparopHbie
nperusuonHsle ET-300I1 — 1 . Ananuzatop «9kenept-001» — 1 mt. Tepmocrar HUBER — 1 mit. pH-
metp «AHHOH-4100» - 1 mt. pH-MeTp-muumBoabpT™MeTp pH-150 MU- 1 . Becst AND HL-1- 1 . Becst
WT-250- 1 . Marautras Memainka [13-6110- 1mr. bans Bogsaas- 1 mr. Mukpockor «Mup 2»- 1 mT.
pH-metp pH-340 — 1 mt. Herntpudyra OITH -3- 1 mt. Moromep M-510 crarmapTasiii — 2 mt Komopumerp
K®K-2MIT - 1 wrr Kanopumetp KJI-5 — 1t Peppakromerp UPD 45452M ¢ moacserkoid — 1 T
Honspumetp kpyrosoit CM3 — 1 mrir Koumykromerp MAPK-603/1 — 1 it Becsr maGoparopusie CAS
MW120 — 1 mr Becsl mabopatopusie npeunznonnsie ET-30011 ¢ moBepkoitArammsarop «Oxcmept-001» — 1
wt. pH-metp\nonomep(crarmonapusiit) Aunon-4100(-2...14pH) — 1.

JlaGopaTopuu: KOMNBIOTEPHBIE KJIACCHI JJIs1 TEKYIIEr0 KOHTPOJISI M POMEKYTOYHOI aTTecTalluu, a
TaKKe CAMOCTOSITeJIbHOI PadoThl 00y4YAIOIIUXCH:

MPENoIaBaTeNbCKUI CTOJI; CTYJI; CTONBI 00YYaIOIINXCS; CTYJIbs; Kadenpa; kiaccHas gocka. ObopynoBaHue:
KOMITBIOTEPHI 11 KOMITBIOTEPHOTO Kilacca B KOMIUIEKTE C IIPOrPaMHBIM 00€CIIeYeHIEM, BEIXOJOM B CETh
WHTEepHET U TOCTYIIOM B JIEKTPOHHYIO 00pazoBaTenbHyto cpexy COI'Y— 12mr, netouHukn Oecriepe0onHOr
nutanus, [ppon, kommyTatop st kinacca D-Link DGS-10240, natepakTiBHAS JOCKa
78"1702070/15112/11344/2 — 1wr. npoektop Beno MX503 — 1.

[Iporpammuoe odecrnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema TecTupoBanus Sunrav
WEB Class (beccpounoe I10); [IporpaMmHoe obecrieueHne uisi peiakTHPOBAHUsI XUMHUYeCcKHuX (opmyi Isis
Draw (beccpounoe I10); KoncynpTant mitoc; CuctemMa morucka TEKCTOBBIX 3aUMCTBOBAHHIMA
«AnTtumnaruat.BY3»; [Iporpamma mast 9BM «bank BonpocoB [uist KOHTpoIs 3HaHUY; Cisco Webex;
MOODLE; neMoHCTpallmoOHHbIE ¥ Y9€OHO-HAJISTHBIE TOCOOUS (BUICOTPE3CHTAIINS).

Poccuiickas ®enepanus, 362025,
Pecniybnnka CeBepnast Ocerust —
Ananus, r. BnagukaBka3s, Batytuna, 1.
44-46, YueOupiii kopryc No 7

(YK Ne 7), aynutopust Ne614

bubdanorexa, B TOM YHCJIe YHTAJbHDBIN 3a.1:

ctoibl, cTyJbs; [IK oOy4daromumxcst.

IMporpammuoe obecrieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema TectupoBasnus Sunrav
WEB Class (beccpouroe I10); I[Iporpammuoe obecrieueHue s peakTHPOBAHHUI XUMUUSCKUX Gopmyi ISis
Draw (beccpounoe 110); KoncynbranT mmtoc; CructeMa morcka TeKCTOBBIX 3aMMCTBOBAaHUIN
«Antumuaruat.BY3»; [Iporpamma st OBM «bank BonpocoB juist KOHTpoJIst 3HaHui»; Cisco Webex;
MOODLE; neMoHCTpaltMoOHHBIE B y4eOHO-HATISAHBIC TOCOOUS (BUACOTPE3CHTALINS).

OBC "YHuuBepcurerckas 6ubnuoreka ONLINE" https://biblioclub.ru ;35C «KoHcynbTaHT cTyaeHTa»
http://www.studentlibrary.ru crynenyeckas 3j1eKTpoHHAs GHOIMOTEKA M0 MEUIIUHCKOMY U
(hapmarieBTHIECKOMY 00Pa30BaHHIO, & TAKKE 10 €CTECTBEHHBIM U TOYHBIM HaykaM B nesiom; IBC «tOpaiit»
- oOpa3oBarenbHas Cpejia, BKITIOYAOIas BUPTYaAIbHbIM YATATBHBIN 3a1 Yy4€OHUKOB M y4eOHBIX TOCOOUit OT
ABTOPOB U3 BEJYIIMX ByX0OB Poccuu 1o BceM HalpaBJieHHsIM U CrieruaibHoCTsIM WWW.biblio-online.ru,;
JIEMOHCTPAIIMOHHBIE U y4eOHO-HATIISAHBIE TTOCOOUS (BUICOTIPE3eHTAIHS ); DIIEKTPOHHAs OMOIMOTEKa
nuccepranun u apropedeparos PI'B(DB]] PI'B) https://dvs.rsl.ru; 3BC «HayuHnas snekTpoHHas 6ubaroTexa

eLibrary.ru» https://biblioclub.ru

Poccuiickas ®enepauust, 362025,
Pecnybnuka CeBepHast Ocetwst —
Ananus, r. Bnagukapkas,
Leperenu/Barytuna, a. 16/19, YueOubrit
kopiryc Ne 6 (VK Ne 6)
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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=
https://dvs.rsl.ru/
https://biblioclub.ru/
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