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IIporpamma cocraBieHa B cooTBeTcTBUU ¢ DenepanbHbIM TIOCYIapCTBEHHBIM 00pa30BaTEIIbHBIM
crangapToM no Hampasienuio 04.03.01 Xumus (ypoBeHp OakaiaBpHuara), YTBEpP)KICHHBIM IPHKA30M
MunuctepctBa oOpazoBanus U Hayku Poccuiickoit @enepanuu ot 17 utons 2017 rona Ne671, yueOHbIM
IUIAaHOM MOAroTOBKM OakanaBpa no HampasiieHuto 04.03.01 Xumusi, yTBEpKIEHHBIM YUEHBIM COBETOM
®I'BOY BO «COI'Y» (nmpotokos Ne 9 ot 27.04.2023 1.).

CocraButens: crapuuii npenoaasarens .M. Eropos

Pabouass npocpamma Oucyuniunel npuHasma 8 COCMAe OCHOBHOU NPOPECCUOHATLHOU 00PA306AMETbHOL
npoepammul peuteruem yueno2o cogema (npomoxoa Ne 9 om 27.04.2023 2.).



1. Crpykrypa n o06masi Tpy10eMKOCTh AUCHHUIIIMHbBI
OO0mast TpyI0eMKOCTh JUCHUILIINHBI COCTaBIseT 3 3aueTHbIe eauHuIbl (108 vaca).
dopma NpoOMEKYTOYHON aTTECTALUU — 3a4eT.

Ounast popma 00ydeHUS
Kypc 3
CemecTtp 6
Jlexuun 34
[IpakTrueckue (CEMUHAPCKKE) 3aHSITUSI 34
JlaGopaTopHble 3aHITHS -
Koncynpranuu -
WToro ayMTOpHBIX 3aHATHIA 68
CamocTrosTenpHas paboTta 40
KypcoBast paboTa -
9K3aMeH -
3auer +
OO0i1iee KOJIMYECTBO YaCOB 108/3 3er

2. llentn ocBOEHUSI TMCIUATIIAHBI.

enpio ocBoeHUs YUeOHON MUCITUTLIUHBI «OCHOBBI KBAaHTOBOW XUMHW», sBistomieiics qactpio OITOIT
o HampasieHuio 04.03.01 Xumus u obecneunBatomeit peanuzanuio OI'OC 3++ mo qaHHOMY HaNpaBIEHUIO, B
COOTBETCTBHHU C TPEOOBaHUAMH MPO(ECCHOHATBHBIX CTAHAAPTOB, cOOTHeceHHBIX ¢ PI'OC BO

01 OBPA3OBAHUE N HAYKA

NEAArOr (MEJArOrMYeCKAA OEATENIBHOCTb B COEPE [JOLKONIBHOIO, HAYAJIbHOr O OBLWEro, OCHOBHOIO

01.001 OBLLIEro, CPEAHEIO OBLIEro OEPA30OBAHNA) (BOCIMUTATESb, YHYUTESb)

01.003 | MEOATOT OOMONHUTENBHOMO OBPASOBAHWSA OETEW U B3POCHbIX

26 XUMUYECKOE, XMMNKO-TEXHONIOIMYECKOE NMPOM3BOACTBO

26.006 | CNELUMANUCT MO PASPABOTKE HAHOCTPYKTYPUPOBAHHbLIX KOMMO3ULIMOHHBIX MATEPUAJIOB

40 CKBOS3HBIE B/bl MTIPO®PECCUOHATIBHOW AEATEIbHOCTY B MPOMbILWNEHHOCTH

40.011 | CMEUMANNCT NO HAYHHO-NCCNEOOBATEJIbCKMM U OMNbITHO-KOHCTPYKTOPCKNM PASPABOTKAM

SIBIISIETCS. BOOPY)KEHHE CTYACHTOB CHCTEMOMN TEOPETHUSCKUX 3HAHHH; BhIJICTICHNE TJIaBHBIX TCHICHIIUH B
Pa3BUTHH KBAaHTOBOM XUMHHU, KaK OCHOBHOT'O TEOPETUYECKOro (hyHIaMEHTAa COBPEMEHHON XMMHYECKOW HAYKH;
OIlCHKA MEPCIEKTHBBI PA3BUTHS KBAHTOBOW TEOPUH M TMPUMCHEHHs] KBaHTOBO-XUMHUYECKMX METOJOB MpHU
PEIICHUN TPUKIIAHBIX XAMHYECKUX 33]1a4.
3amauu u3yyeHus TUCHHILIUHBI:
1) HayuuTh CTYACHTOB pelIaTh CIACAYIONINE TPUKIATHBIC XUMAYSCKUE 3a]1a4u:

e BrluncrieHne reoMeTpUIECKUX XapaKTEePUCTHK KECTKUX MOJICKYIT

e  BrluncrieHre MOTEHIUATBHBIX KPUBBIX [Tl BHYTPEHHUX BpaIlCHUH.

e BrruncrieHue 3apsoB Ha aTOMax U CBA3AX M MOCTPOCHHE KApT paclpereieHUs] JCKTPOHHOW TIOTHOCTH
BJIOJTb PA3HBIX CEUCHUI B MPOCTPAHCTBE MOJIEKYIIbI.

e AHanM3 Ha 5TOM OCHOBAaHUH (C MOMOINBIO, B YACTHOCTH, MOHSTHS MJIOTHOCTH 3JICKTPOHHO-SICPHBIX CHII)
XapakTepa XUMUYECKHX CBSI3CH.

e  BrluncrieHue JUMOILHBIX MOMEHTOB MOJIEKYT.

e  Brruciaenne MOCII.

e BrIuncieHue noispuzyeMocTeil MOJIEKYIL.

o  Anamms 3¢ (dekToB nmepeHoca 3aps/a mpu peakiusix.

e  AHa/M3 BHYTPUMOJEKYJISPHBIX BIUSHUH, B YaCTHOCTH, IMOJISPHBIX 3aMECTUTEIICH.

e [IpumMeHeHME CBOICTB CUMMETPUHU MOJICKYIISIPHBIX OpOHTaNel Ui TPOrHO3UPOBAHUS X0/ PEaKIIUH.




e  BrlyucieHue MoBEpXHOCTEN U MyTEH XUMUYECKUX PEAKIUN.

e AHain3 BO3MOXXHBIX MEXaHU3MOB XMMHUYECKHX PEAKIMi Ha OCHOBE OOIEH CTPYKTYphl NMOTCHIMAILHON
TOBEPXHOCTH.

e  Pacuér HACKCOB PEaKIIMOHHON CIIOCOOHOCTH MOJIEKYJI U MOCTPOSHUE MOJICKYJISIPHBIX JHArpPaMM, OMHUCAHUE
C MX TIOMOIIbIO PEAKIIMOHHON CIIOCOOHOCTH MOJICKYII.

2) IlokazaTh, KaKUMHU CIIOCOOAMH U MyTEM KaKUX MPUOIMKEHUH MOXXHO MOJOWUTH K WHTEpPIIpETalnu
MOJICKYJIIPHBIX CIEKTPOB: 3JCKTPOHHBIX, KOJIcOATENbHBIX, BPAIATEIbHBIX, CIIEKTPOB SIIEPHOr0 MAarHUTHOTO
pE30HaHCa, AIEKTPOHHOI0 NapaMarHUTHOTO PE30HAHCa U IPYTHX.

3) ChopMupoBaTh y CTYICHTOB-XUMUKOB YCTOHYHMBBIA MHTEPEC K TCOPETHUCCKUM MPOOJIEMaM XUMHU U
KBaHTOBO-XMMHUUYECKUM METOAAM HX PEIICHUS.

3. Mecto mucuuniunsl B crpykType OIIOTT

Hucrturummaa «OCHOBBI KBAHTOBOM XUMHM» OTHOCHTCS K aucnuiuinHaMm bnoka 1, gacts, hopmupyemast
ydacTHUKaMH 00pa3oBatenbHbIX oTHOmeHni b1.B.03.

K ucxomusiM TpeOoBaHMSIM, HEOOXOIUMBIM JUIS W3yYeHUs AUCIHMIUIMHBI, OTHOCSTCS 3HAHUS, YMEHUS U
HaBBIKH, CHOPMUPOBAHHBIE B PE3yabTaTe U3yUeHUs TUCIUTUIMH: «MaTtemaTrka», «Pus3nka», «Heopranumueckas
xumus», «Opranudeckast XUMUs». JIUCIUIUITHHA SIBIISIETCS OCHOBOW JUISI M3YYeHHs JUCHUIUINH: «Du3ndeckue
METO/IbI HCCIIEI0OBaHUS», «BBICOKOMOIEKYIISIpHBIE COeMHEHUsD, «CTPOCHHE BEIECTBAY.

Ilpu  oceoenuu  OaHHOU  OUCYUNIUHBI ~ CHYOEHM  CMOXMCem  NOJHOCMbIO  UAU  YACTHUYHO
npodemoncmpupogams credyrouue 0b60owennvle mpyoogvie yukyuu (T®), coenacno npogeccuonanrbHbiM
cmanoapmam (11C):

Koa n HaumeHnoBanue Oo6o00mennas Tpyaosas ¢pynkuusa (OTD) TpynoBasa ¢pynkuus (TD)
npogeccuoHATBLHOTO
cTaHIapTa
ObaacTs npodeccuoHaabHOM AesTeabHOCTH: 01 O0pa3oBaHue U Hayka
Tun 3aga4 npogeccuOHAIBHON AeATEeJbHOCTH: NeJAroru4ecKui

01.001 ITexaror Kon Haumenosanue OT® VYpose Haumenosanue TO Kon
(memarormaeckas Hb
JeaTeNbHOCTh B cepe KBaJIH
JIOTITKOJTEHOT O, ¢duka
Ha4yaJIbHOro OOIIEro, 97071
OCHOBHOI'O OOIIIETO, A Ilenaroruyeckast 6 OOuenegarornyeckas A/01.6
CpemHero o0IIero JeSITeTFHOCTD 110 ¢bynkaus. OOyueHue
o0pazoBaHUs MPOSKTUPOBAHHIO U
(BocmiuTaTeNh, YIUTEIND). peanuzanyn
Haumenoanue Buaa 00pa3oBaTeNbLHOrO BocnurarensHast A/02.6
npodheccCuoHaTEHON mporiecca B JIesITeNbHOCTD
JeSTETLHOCTH: 00pa3oBaTeNbHBIX
JlomkoneHoe OpraHU3aIHsIX
oOpa3oBaHue JIOIIKOJILHOT'0, HAYaILHOTO PaszBuBaromas A/03.6
HavansHoe o01ee 00111er0, 0CHOBHOI'O JIeSITETFHOCTD
oOpa3oBaHue o0rero, CPEIHETO
OcHoBHoe oO11ee o01mero oopa3oBaHHs
oOpa3oBaHue B Ilemarornueckas 6 Ilemarornueckast B/03.6
Cpennee obuiee JIeSITETbHOCTD 10 JIESITEIbHOCTD IO
obpa3oBaHue MPOSKTUPOBAHHIO U peam3anuy mporpamMmm

peanu3anyy OCHOBHBIX OCHOBHOTO U CPEHETO

00111e00pa30BaTENBHBIX o0m1ero o0pa3oBaHuUs

IporpaMm
01.003 A [IpenonaBanue no 6 Opranuszamnus A/01.6
[IpodeccnonanbHbIN JIOTIOJTHUTETHHBIM JIESITeTbHOCTH yYaIIUXCS,
CTaHAapT «[legaror 00111600pa30BaTENBHBIM HanpaBJICHHOW Ha OCBOCHHE
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JOITOJIHUTCIBHOT'O nporpamMmmMam JOITOJIHUTCIIBH on

oOpazoBaHusi jgeTedl U 001eo0pazoBaTensHON

B3POCIBIX». IPOTrPaMMBI

Haumenosanue BHA 6 IMenaroruueckuit koutpoas | A/04.6
npohecCuOHATLHON U OI[CHKA OCBOCHUS

NEATEIbHOCTH: JOITOJIHUTEILHOUN

[Tegaroruueckast 0011e00pa3oBaTenbHON
JEATELHOCTD B MIPOTPaMMBI

JOTIOTHUATETHHOM

oOpa3oBaHUU JCTEH H

B3POCIBIX

40 CxBO3HBIE BUABI NPO(hecCHOHATBHOM /1esITeIbHOCTH
Tun 3ana4 npogeccHoOHANBHOM AeSITeJbHOCTH: HAYYHO-HCCIEA0BATEIbCKH I

40.011 A IIpoBenenne HaygHo- 5 OcymecTBieHue AJ01.5
[podeccrnonanbHbIi UCCIIE0BATENbCKUAX U npoBezieHus: paboT 1o

crangapt «Crenuanuct OITBITHO-KOHCTPYKTOPCKUX 00paboTKe 1 aHAJIN3Y

110 HAYYHO- pa3paboToK MO OTACITHHBIM HAay4YHO-TEXHUYECKON
HCCIEIOBATEbCKAM U paszzienam Tembl WHpOPMAIIMY U PE3YIBTATOB

OIIBITHO- uccne10BaHui

KOHCTPYKTOPCKHM OcyecTBnenue A/02.5
pa3paboTKam». BBITIOIHEH U

Haumenosanue Buia SKCIIEPUMEHTOB H
npohecCHOHaTEHON oopmITeHHsI Pe3yIIBTaTOB
NEATEILHOCTH: HUCCIIENOBAaHUN U

[IpoBenenne HaygHO- pa3paboTox

WCCIIEIOBATENbCKUX U

OITBITHO-

KOHCTPYKTOPCKHX

pa3paboToK

s ocBoenus yueOHOM AMcHMIIMHBI «OCHOBBI KBaHTOBOM XMMHW» y CTY/AEHTA, B XOIE U3yUEHUS
MIPEIIIECTBYIOMNX TUCITUILINH, JOJKHBI OBITh C(HOPMUPOBAHBI CIEAYIONINE, TPENBAPUTEIHHBIC, KOMITETEHIINH:

YHuBepcajibHble KOMIETEHINH:

- CIIOCOOEH OCYIIECTBIISTh IOMCK, KPUTHYECKUH aHAIIN3 U CHHTE3 MHPOPMAIHY, TPUMEHSITh CHCTEMHBIH
MOJX O ISt peleHus mocraBiaenusix 3amaa (YK-1);

- CIIOCOOEH OTpeAeNsTh KPYT 3a/la4 B paMKaxX MOCTABJICHHOHN e W BEIOWPATh ONTHMAaNFHBIE CIIOCOOBI
MX PEIICHUS, UCXO/IS U3 JEHCTBYIOMINX MPABOBBIX HOPM, HMEIOIIHXCSI pecypcoB U orpannyenuii (YK-2);

- CHOCOOEH OCYIIECTBIISATH JETOBYI0O KOMMYHHKAIIMIO B YCTHOM W THChbMEHHOW ¢opmMax Ha
rocynapcTBeHHOM s3bike Poccuiickoii deneparu 1 uHOCTpaHHOM(bIX) s3bi1Ke(ax) (YK-4);

- CIIOCOOEH YIpaBIsAThH CBOMM BPEMEHEM, BBICTPAWBATh U PEAIN30BHIBATh TPACKTOPHUIO CAMOPA3BUTHA Ha
OCHOBE MPUHIIUIIOB 00pa30BaHus B TeueHue Beeit xu3uu (YK-6);

- CIIOCOOEH CO03/1aBaTh M MOAIEPKUBATh B TIOBCEHEBHOM KU3HU U B IPOPECCUOHATEHON NEATEFHOCTH
Oe30MacHbIe YCIIOBUS >KU3HENEITETFHOCTH Il COXpPaHEHHs MPHUPOTHON Cpembl, oOecredeHus yCTOWIHBOTO
pa3BUTHs OOIIECTBa, B TOM YHCIE TPH YIpOo3€ W BO3HWKHOBEHHH YpPE3BBIYAMHBIX CHTYyallMd M BOEHHBIX
koH¢mkToB (YK-8);

Oodmenpogeccuonanbubie komnerennun (OIIK):

- CIocoOeH aHaNMM3WpPOBATh W HMHTEPIPETUPOBATH PE3YNBTAThl XUMHUYECKHX OKCIEPUMEHTOB,
HaOmoaenuii 1 usmepennii (OITK-1);

- CHOCOOEH TPOBOIWTH C COONIOACHHEM HOPM TEXHHUKH O€30MacHOCTH XUMHUYECKHUH HSKCIEpUMEHT,
BKJIIOYAsl CUHTE3, aHAJIN3, U3yUEHUE CTPYKTYPHI M CBOWCTB BEILIECTB U MAaTEPHAJIOB, MCCIEJOBAHUE MIPOLIECCOB C
ux ydactuem (OI1K-2);

- CII0cO0EH MPUMEHSTh PacyeTHO-TEOPETHUECKHE METOABI IJIsl U3YUYEHHsI CBOMCTB BEILIECTB U MPOLIECCOB
C MX YYaCTHEM C UCIOJIb30BAHUEM COBPEMEHHOMN BhIYMCIUTENbHOM TexHuku (OITK-3);
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- croco0eH TIaHUPOBaTh PadOTHl XMMUYECKOW HAIpaBICHHOCTH, 00pabaThiBaTh U MHTEPIPETHPOBATH
MOJTyYeHHbIE PE3YJIbTAThl C HCIOJH30BAHMEM TEOPETHUECKUX 3HAHUM M IPAKTUYECKUX HABBIKOB peEIICHUS
MaremaTHueckux U usnueckux 3anad (OI1K-4);

- CII0cO0EH MCIOIBb30BaTh CYIIECTBYIOIIME TPOrPaMMHBIE IPOAYKTH U HHPOpMaIIMOHHBIE 0a3bl JaHHBIX
JUISL pelleHHs 3a/la4 MpOoecCHOHANLHON ACITEIBHOCTH C Y4eTOM OCHOBHBIX TpeOoBaHWI HMH(OpMalMOHHOH
6ezomacuoctr (OIIK-5);

- CIIOCOOEH MPECTaBIATh PE3YNLTAThl CBOEH paboThl B YCTHOM M MUCBMEHHOH ()OpME B COOTBETCTBUU C
HOpPMaMH M IpaBHJIaMH, IPHHATHIMU B ITpodeccnonansHoM coodmecte (OITK-6).

st ocBoeHust TUCIUIIIMHBI «OCHOBBI KBAHTOBOW XUMMM» CTYIEHT JTOJIKEH :

3HaTh: OCHOBBI OOIEH M HEOPraHWMYECKOH XWUMHH; COBPEMEHHBIE IPEJCTaBICHUS O CTPOCHHH
BEIIIECTBA; OCHOBHI BBICIIEH MaTEMaTHKH.

YMeTh: IpUMEHSTH 3HAHUS, TOTYUYEHHBIE B Kypce O0IIel 1 HEOPraHMYECKOH XHMHUU.

Bnanerb: pacyeTHBIMM UM JIOTUYECKHMMH METOJAaMM  BBICIIEH MaTEeMaTHKH, COBPEMEHHBIMU
MIPECTABIICHUSIMHU O CTPOSHHUHU BEIIECTBA.



4. TpebdoBanusi K pe3yabTaTaM OCBOEHHUS] NUCHUILUIMHBI (KOMIeTeHUHH o0ydawierocsi, ¢popMupyembie B pe3y/jbTaTe OCBOECHMS JHCHMUIIHHBI

(MomyJin)

B pesynprate u3ydeHus AUCUUILTUHBI «OCHOBBI KBAaHTOBOM XMMHUHM» OOYHYAIOIIMKCS JOIKEH 00JalaTh CIEIYIOUMMU KOMIIETCHIUSAMH (pe3ylbTaTaMu

OCBOCHHMS 00pa30BaTEILHON TPOrpaMMBbl):
IIpodeccuonanbubie komnerenuuu (I1K):

- croco0eH MCIOIL30BaTh 3HAHUS O CTpOCHHUHU BEHIISCTBA, MIPUPOIC XMMHYECKON CBSI3H M CBOMCTBaxX Pa3JIMYHBIX KIIACCOB XMMHYCCKUX 3JICMCHTOB, BCIICCTB U
MarepuaioB Jjid IMOHHMAaHWA MCXaHU3Ma XUMHYCCKUX peaKHI/Iﬁ,

€CTECTBCHHOHAYUYHbIE 3HAHUS JUTS PEeIIeHUs 3a1a4 npodeccronanbHoi aesteiapaoctr (ITK-1).

MPOUCXOJAIMX B TEXHOJOTMUYECKHUX TIPOLECcCaX W OKPYKAIOUIEM MHUPE,

Kon n nammeHoBanue
npogdeccuoHaIbLHOM
kommnerenuuu (1K)

Koa n nammeHoBaHue
HHAUKATOPA JOCTHKEHUS
npodeccuoHaIbLHOM
KOMIIETCHIIMHN

Pe3y.m)TaT1,1 OCBOCHHUA KOMIIETCHIIMH

3HATH

YMmerhb

Baagern

IIpodeccuonanbHble KOMIIETEHIIUN BbINTYCKHUKOB

Hayuno-uccienoBaresibckuii THI 32124

IIK-1 Criocoben
HCII0JIb30BaTh 3HAHUSA O
CTPOEHUH BEIECTBA,
MPUPOJE XUMUYECKOI
CBSI3M M CBOMCTBAaX
Pa3IMYHBIX KJIACCOB
XUMHYECKUX DJIEMEHTOB,
BEIIECTB U MaTepPHAJIOB
JUIS IOHUMaHUS
MEXaHHU3Ma XUMUYECKUX
peaxui, IpOUCXOIAIINX
B TEXHOJIOTHYECKHUX
mporeccax u
OKpPYKaIoIlleM MUpe, a
TaKkxke
€CTECTBEHHOHAYUYHbIE
3HAHUS JUISI pEeIICHUs
3a/au
npodeccruoHaIbHON
NEeSATEbHOCTH

IIK-1.1. Ucnonb3yeT 3HaHUS O
CTPOCHHH BEIECTBA, PUPOJIC
XHUMHYECKOM CBSI3U M CBOMCTBAX
Pa3IMYHBIX KJIACCOB XUMUYECKUX
9JIEMEHTOB, BEIIECTB U
MaTepHuasoB I MOHUMAaHUS
MEXaHU3Ma XUMHYECKHX PEaKIIni,
MIPOUCXOAIINX B
TEXHOJIOTHYECKHUX MpoIeccax u
OKPYXKaIOIEeM MHPE;

IIK-1.2 IIporHo3upyet cBoiicTBa
XUMUYECKUX COCMHEHUH U
MaTepUAJIOB Ha OCHOBE JTAHHBIX
00 X CBOMCTBaX U XUMHUYECKOM
CTPOCHUH;

IIK-1.3. HUcnonssyer
COBPEMEHHBIE TEOPETUIECKHE
MIPEJICTaBICHUS XUMUYECKOM

OCHOBHBIC TIPUHITUTIBI,
3aKOHBI, ITOJIOKCHHS,
METO/IOJIOTHIO N3ydaeMbIX
JUCIIMILTAH

HCIIOJIL30BaTh OCHOBHLIE
3aKOHBI U TOJIOXKECHHS XUMUHU
JIJIA TOHMMAaHMS MEeXaHH3Ma
XUMHYECKUX PEAKIUH,
MIPOUCXOSIINX B
TEXHOJOTMYECKHX
Ipolieccax U OKpyXKaromeM
MHUpE;

MIPOTHO3MPOBATh CBOWMCTBA
XHMUYECKHX COCIUHEHHNH 1
MaTepHaJioB Ha OCHOBE
IaHHBIX 00 UX CBOMCTBaX U
XUMHUYECKOM CTPOCHUHU

HaBBIKAMU MCTIOJIb30BaHUS
dbyHIaMEHTATBHBIX
XUMHYECKUX 3aKOHOB U
€CTECTBEHHOHAYYHBIX
3HAHUM B IIPOIIECCE
BBITIOJTHEHHS] HAYYHOTO
UCCJIEIOBaHMS, a TAKXKe B
cBOCH MpodecCuoHaATBHON
JESITEIbBHOCTH

a TaKXeE




HayK{ U €CTECTBEHHOHAYYHbIE
3HAHMS B CBOECH
npodeccHoHATBHO N
JIESITECILHOCTU




B pesynbTare ocBoeHus nuciuIuimHbel «OCHOBBI KBAHTOBOM XMMUN» CTYAEHT JOJKEH:

3HaTh
- OKCIIEPUMEHTAIBHBIE OCHOBBI, IPUHLIUIIBI U 3aKOHBI KBAHTOBOI MEXaHUKH, SABJISIOLINECS OCHOBON
TEOPETHYECKHX MPEACTABICHUI B COBpeMEHHOI cTpyKTypHO# xumuu (ITK-1);
- IPUHIIMIT COOTBETCTBUS K OCOOCHHOCTH mocTpoeHus pusndeckux teopuit (ITK-1);
- onpezieNieHNe MOHATHS «KBAHTOBAsI XUMHUSD», «OCHOBHBIE IIOCTYJIaThl KBAHTOBON MEXaHUKNY, «BOJIHOBAs
dyHKIUAY, «TpeOoBaHMS, HaJlaraeMble Ha BOJTHOBYIO (DYHKIIMIO»; «OIepPaTopbl KBAHTOBOW MEXaHHUKH,
«npuHIUn HeonpenenéuHoctu [ eiizendepray u ap. (ITK-1);
- 0COOCHHOCTH JIBM)KCHHUSI MUKPOYACTHIL M CIIOcO0bI onucanus ux cocrosiauii ([K-1);
- KAYeCTBEHHOE OOBSICHEHNE OCHOBHBIX 3aKOHOMEPHOCTEH coCTOsiHUiT aTomMa Bogopoaa (ITK-1);
- BUJI BOJIHOBBIX (pyHKImMii aToma Bomopoaa (ITK-1);
- koHmenwo rudpumsanuu (ITK-1);
- npuHImn [laysiu U 3anonHeHue eKTpoHHbIX obomouek (ITK-1);
- anekTpoHHOE cTpoenue moneky:n (ITK-1);
- moHsiThe 0 cucteme MHorux vactuiy (ITK-1);
- npuOIMKEHHBIC METO 1Bl pelieHus ypaBHenus Lp&munrepa (TTK-1);
- MOJIEKYJISIpHBIE MOjienu 1 ux orobpaxkenus (TTK-1).

Ymern
- TPaMOTHO TPHUMEHATH KBAaHTOBO-MEXAaHHYECKHE MPEACTABICHUS W METOMABI IS TOCTPOSHWS] W aHajm3a
CTPYKTYPHBIX MOJIeNIeH aTOMOB, MOJIEKYJI, KOHJIEHCUPOBAHHBIX CTPYKTYp, OLIEHKH PEaKIIMOHHOW CIIOCOOHOCTH
monekys (ITK-1);
- XUMHUYECKHUe CBsI3M U ux Kiaccupukanus (ITK-1);
- agrabaTHiecKoe MPUOIMKEHNE B TEOPHH CIOKHEBIX crcreM (ITK-1);
- pemenue ypasuenns [pénuarepa ms MEOroatoMHoi Monekyist (ITK-1);
- BEIUHCIIIEMBIE U u3MepsieMble Benmuunusl (I1TK-1);
- IIepexX oI OT KBAaHTOBBIX K Kiaccuyeckum momeism (TTK-1).

Baapers
- HaBBIKAMH CaMOCTOSITEIIEHON PabOTHI ¢ yueOHOW, METOMNYIECKON 1 HAYIHOU JTUTEPATypOil B 00IaCTH
KBaHTOBOM MeXaHHKH 1 KBaHTOBOH xumun (ITK-1);
- OCHOBHBIMHU TEXHOJIOTMUECKUMU TMpoueaypamu, nactpymentapuem (I1K-1);
- HaBBIKAMU MTPAKTUYECKOMN JeATENPHOCTH C pa3iu4HbIMU rpynmnamu cryaentoB (ITK-1);
- KOHLENTYyaJbHBIM M MAaTEMAaTUYECKUM allapaToM KBAaHTOBOW MEXaHUKU B HPUIOKEHHMM K XHMHYECKOH
npo0JIeMaTHKE; COBPEMEHHBIMH CPEACTBAMH MaTEMAaTHYECKOr0 U KOMIIbIoTepHOro monenuposanus (ITK-1).



5. ConepxaHue U y4eOHO-MeTOMYECKAs] KAPTa THCIHILINHBI

Tabnuua 5.1
CamocTosiTeTbHasi pagora
®DopMBbI KOHTPOJISI Kosmmyecrso 0a/108 JIurepartypa
3ansaTus CTYI€HTOB
N HaumenoBanue TeM (BOIPOCOB),
B H3y4aeMbIX 110 JAHHOH JUCHUILIMHE Yac .
a np Conep:xanne o min max
1. Beenenue. [Ipeamer KBaHTOBOM MEXaHUKH U OCHOBHBIE ITOCTYJIAThI 2 Bormpocs! u 3agauu k
KBaHTOBOH XMMHH. OCHOBHBIEC MOCTYIIATHI 2 2 KBaHTOBOH MEXaHUKH. CEMHHAPCKOMY 3aHSTHIO. 1,25 2,5 [1], [2]. [3]. [4].[5]
KBaHTOBOW MEXaHHKH.
2. KBaHTOBBIE COCTOSIHUS M BOIHOBBIE (DYHKIIHH. KBaHTOBBIEC COCTOSHUS 1 2 Bompock! 1 3aiaun k
OCHOBHBIEC CBOWCTBA (DYHKIIHIA. 5 2 BOJIHOBBIC qaymfupm. CEMHHAPCKOMY 3aHSTHIO. 1,25 25 [11, 121, 31, [41.[5]
OCHOBHbIE CBOHCTBA
GyHKIHMH.
3 Oneparops! pusmyeckux BennynH. CBoicTBa Ornepatopsl GU3HIECKUX 2 Bompocs! 1 3aaun k (11, [21, (31, [4]
OIepaTopOB. 2 2 BennuuH. CBoMCTBa CEeMHHApPCKOMY 3aHSTHIO. 1,25 2,5 ‘[12]‘ [13‘] '
OIepaTopOB. '
4 MaremaTH4eCKHii anmapat KBaHTOBOH 2 2 MaTemaTI/Vmecmn anmapar 2 Bompocs! u 3aaun k 1,25 25 [11, [21, 31, [41.[5]
MEXaHHKH. KBaHTOBOWH MEXaHHKH. CEMHHAPCKOMY 3aHSTHIO.
5 DBOJIIOLHSI COCTOSHUM U ypaBHEHHE 2 2 OBOMIOLHS COCTOSIHUM U 2 Bormpocs! u 3agaun k 125 25 [11, [2], [3], [4],
pénunrepa. ypaBHenue lpénunrepa. CEMUHAPCKOMY 3aHSTHIO. ' ' [12],[13]
6 Bonopononono6Hbie aTOMHbBIE OpOHUTAIIH. Boznopononono6Hble 2 Bormpocs! u 3agaun k [1], [2], [3], [4], [9],
2 2 1,25 2,5
aTOMHBIC OpOHTAIH. CEMHHAPCKOMY 3aHSTHIO. [12],[13]
7 [TpubmxEHHBIE METOIBl PELICHUS KBaHTOBO- [pubmxEnnble merozsl | 4 Bonpocs! u 3amaun k [1, 121, 31, [4], [9]
MEXaHUYECKUX 3a/1ay. 2 2 peteHust KBaHTOBO- CEMHUHAPCKOMY 3aHSTHIO. 1,25 2,5 ' [1’2] [’13] PR
MeXaHWYECKUX 3a/1au. '
8 Pemenue ypasuenus Lpénunrepa aist Pemienue ypaBHeHUst 4 Bonpocs! u 3anaun x [11, 121, [61, [7], [€]
MHOT'O3JIEKTPOHHOT'0 aTOMa. 2 2 Ipénunrepa s CEMHUHAPCKOMY 3aHSTHIO. 1,25 2,5 ' [1’0] [,ll] P
MHOI'03JIEKTPOHHOI'O aTOMa. '
Texkymas padora cTyaeHTa 10 20
9 1-s1 pyGe:xHast mUCbMEHHAs! KOHTPOJIbHAsI
pabGora 2 2 7,5 15
10 [IpuHImn nocTpoeHus: NEPHOAUIECKON IIpunmn nocrpoeHus 2 Bomnpocs! u 3anaun u
> (1], [21, [3], [4], [€],
CHCTEMBI JIEMEHTOB. 2 2 MEPUOTUUESCKON CUCTEMBbI YIIPaXHEHHUS K 1,25 2,5 [12].[13]
9JIEMEHTOB. CEMHMHAPCKOMY 3aHSTHIO. '
11 DEeKTPOHHbIe KOH(PHUTYPAIH 1 TEPMBI aTOMOB. DekTpoHHbIe KOH(HUTypaIu 2 Bomnpocs u 3anaun u
2 2 U TEPMBI aTOMOB. YIpaKHEHUS K 1,25 2,5 [1]1, [2], [6], [7], [8]
CEMHHAPCKOMY 3aHSTHIO.
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12

Merox camocoriacoBarHoro nomns (CCII)

MCTOZ[ caMOCOrjiaCoBaHHOT'O

BOHpOCI;I " 3aa494 K

(1], [2. [3] [4]. [®],

Xaprpu-Doka. 2 2 noiisi (CCIT) Xaprpu-Poxka. CEMHHAPCKOMY 3aHSTHIO. 1,25 2 [12],[13]
13 [Tpubmmkénnsle aHaTUTHIECKHE QYHKINT [Ipnbmmxénnsie Bomnpocs! u 3anaun u [1], [21. [31. [4], [6]
aATOMHBIX OpOUTAJICH. 2 2 AHATUTHICCKUE () yHKITHH YIpaXXHEHUS K 1,25 2,5 PR [7]' PR
ATOMHBIX OpOHTaJIeH. CEMHHAPCKOMY 3aHSTHIO.
14 Teopus xummuueckoil cBs3u. MeToj BaJeHTHBIX Teopust XUMHYECKON CBSI3H. Bomnpocs! u 3anaun u [11 121, 131, [41, [6]
CcBsI3eil. 2 2 Mero/ BaJeHTHBIX CBSI3€il. YIpaXXHEHUS K 1,25 2,5 ! [‘7] [‘8] B
CEMHHAPCKOMY 3aHSTHIO. '
15 Merox MoneKynsipHbIX opouTaneit. Obmue Mertoz MONEKyISIPHBIX Bormpocs! n 3agaun u
noiokeHust. [IpubnKkeHne TMHEHHBIX opouTtaneit. Oomme YIpaXHEHUS K (11, [21 I3, [4], [6]
KOMOWHAINI aTOMHBIX OpOUTaNeil. 2 2 nionoxxenus. [Ipubmmkenue CEMHUHApPCKOMY 3aHSTHIO. 1,25 2,5 ' ['7] ['8] TR
JIMHEWHBIX KOMOMHALIMIA !
ATOMHBIX OpOHTAJIeH.
16 PacuéTHble MeTOIBI KBAHTOBOH XUMHH. MeTo PacuérHble MeTOIBI Bompocs! u 3agaun u [11 121 131, [41, [9]
XIOKKesL. 2 2 KBaHTOBOM xuMuu. Merox yIpasKHEHUs K 1,25 2,5 ' [il] ['13] TR
XIOKKeJIsl. CEMHUHAPCKOMY 3aHSTHIO. '
17 Benson. [Ipasuno Xrokkens (4n+2). Mupaexce Ipasuio Xrokkens (4n+2). Bonpocs! u 3anaun u (11 121, 131, 51, [6]
PEaKIMOHHOM CITOCOOHOCTH. 2 2 MHupekcsl peakimoHHON yIpasKkHEHUs K 1,25 2,5 ' [‘7] [‘8] PR
CITOCOOHOCTH. CEMHUHAPCKOMY 3aHSTHIO. '
Texymas padora cTyaieHTa 10 20
18 |1-51 pyGesxHasi mucbMeHHAasi KOHTPOJIbHAS
pabora 7,5 15
3auér 15 30
UTOTO 34 34 50 100
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6. O0pa3oBaTebHBbIE TEXHOJIOTHH
Hnst ocBoeHust AUCHUIIIMHBI «OCHOBBI KBaHTOBOW XWMHH» HCIIONB3YIOTCS JIEKIMH, JEKINH-OeCenbl,
MPAKTUYECKUE 3aHSATHS, TEXHOJOTHUS MEPCIEKTHBHO - ONEPEKaloUIero OO0Yy4eHHs, MOIYNbHAs TEXHOJOTHS,
TEXHOJIOTUsl MPOOIEMHOT0 00YdeH s, TEXHOIOT U PEIICHHST NCCIIeI0BATEILCKUX U MPOSKTHBIX 3a7ad.
B kxauectBe HUHTCPAKTHUBHBIX METOJ0B O6y‘-ICHI/ISI MOryT 6I>ITI> HCIIOJIb30BAHBI: TBOPYCCKUEC 3a/IaHUA,
pa3paboTKa TIPOEKTOB, HCCIENOBATENbCKHI METOA OOy4YeHHs, KPYTJble CTOJNbI, JAUCHYTBI, CEMHHApHI).
Tpaguunonnsie JeKUMM W NPAKTHYeCKHE (CEMMHAPCKHE) 3aHATUS MOTYT HNPOBOIMTHLCS C
HCIIOJIb30BAHHUEM COBPEMCHHBIX HHTCPAKTHUBHBIX TEXHOJIOTUM.

Jlekuusi-quajior — CcojepKaHUe IOJAaeTCsl 4Yepe3 CEepHI0 BOIPOCOB, HA KOTOPBIE CTYIEHT JOJDKCH
OTBEYATh HEMOCPEACTBEHHO B XOJI€ JICKIUH.

OmnJjiaiiH-ceMUHAP — Pa3HOBHUIHOCTh BEO-KOH(EPEHIUH, TPOBEICHIE OHJIAWH-BCTPEY WIIM MPE3CHTAIUI
yepe3 MHTepHET B peXMME peabHOro BpeMeHH. Kak/plii W3 y4acTHHKOB HAaXOMUTCS y CBOEro KOMITBIOTEpa
(cpenctBa cBs3M), a CBA3b MEXKJIy HHUMH MOAJEpXKuBaeTcs uepe3 VHTEpHET MOCPEACTBOM 3arpy>kKaemMoro
MPHUIIOKEHHS, YCTAHOBJIIEHHOTO Ha KOMITBIOTEPE KaX10r0 ydactauka (Zoom, Meet, Skype u ap.)

Buneoxondepenuua — ceanc BuneokoHpepennceszn (BKC) — 3To TexHONOTHS HHTEPAKTHBHOTO
B3aMMOJICUCTBHS JIByX M 0OoJiee y4aCTHUKOB 0Opa3oBaTEeNbHOTO Mporecca Juisi oOMeHa HHQopMarmed B
peaTbHOM PEKUME BPEMEHHU.

Bupneo-nexkuusi — cHATas Ha KaMepy COKpallleHHas JIeKIHs, JoNoidHeHHas: GororpadusMu U cxeMami,
HWJUTIOCTPUPYIOIIAS IOJABAEMBII B JIEKIIUU MaTepUall.

TexHonorusi JIeKTPOHHOTO 00ydeHMs (peanu3yercss TPH TOMOIIM DJIEKTPOHHOW 00pa3oBaTeNbHON
cpenst COI'Y mpu ucnonp3oBannu pecypcoB DbC, npu mpoBeeHnr aBTOMAaTH3UPOBAHHOTO TECTUPOBAHUS U T.
I.).

Ipumeuanus

— Bce Buumel y4eOHOM paOOTBl MOIYT IPOBOAWUTHCS JUCTAHIMOHHO HAa OCHOBAaHUM JIOKAJIbHBIX
HOPMAaTUBHBIX aKTOB.

— B nensx peanuzanuy MHAMBUIYaJIBHOTO IOAX0A K OOYUEHHIO CTYI€HTOB, OCYIIECTBIISIOIINX YUeOHBIN
IIpOLIECC 110 MHIMBUIYaJbHOH TPAaeKTOPUH B paMKaxX HMHAMBUAYaJbHOTO pabOYero IUlaHa, W3y4eHUE JaHHOM
JUCHUIUIMHBI MOXKET OCYILECTBIIAThCA 4epe3 MHIUBHUIYallbHble KOHCYIbTAllMM IPENOAABATENs OYHO, B Yachl
KOHCYJIbTAllMi, MO 3JEKTPOHHOH IMOo4YTe, a Takke ¢ ucnonb3oBanueM Webex, riatdopMbl AUCTaHIMOHHOTO
obyuenust Moodle, muunbiit kabuuer cryaenTa Ha caiite COI'Y, mpyrux snementos DMIOC COI'Y.

7. Y4eO0HO-MeTOANYECKO0€e 00ecneueHrne CaMOCTOATEIbHON padoThl

CamocrositennpHas pabora oOydaomuxcs SBISAETCS OTHUM W3 BHJAOB y4eOHBIX 3aHATHH.
CamocrosiTenbHas paboTa MPOBOIUTCS C LEIBIO:

— CHCTEMATH3allMd M 3aKpPeIUICHHs MONTYyYeHHBIX TCOPETUYECKHX 3HAHMH M MPAKTUYECKHX YMEHHH
00y4aroMXCs CTYICHTOB;

— YrayOJeHus U paclIupeHns: TeOPETHIECKUX 3HAHUH;

— (opMUpOBaHUS YMEHHH HCIIOIH30BaTh HOPMATHBHYIO, NPABOBYIO, CIIPAaBOYHYIO JOKYMEHTALUIO H
CIICIHANBHYIO JTUTEPaTypy;

- (GOpMHpOBaHHMS  CaMOCTOSATEIBHOCTH  MBIIUICHUS,  CIIOCOOHOCTEH K  CaMOpa3BHTHIO,
CaMOCOBEPIICHCTBOBAHHIO M CAMOPEAIN3allHH;

— Pa3BUTHUS UCCIIEOBATEIBCKIX YMEHHH.

CamoctosiTenibHass paboTra 0Oy4arOIIMXCsl OCYLIECTBISIETCS Ha MPOTSDKEHMHM M3YYEHHMsS BCEH
JMCIMIUIMHBI B COOTBETCTBHHM C YTBEP)KIACHHOM B y4eOHOM IUIaHE TPYAOEMKOCTBIO (Ui OYHOH (HOpPMEI
o0y4enwus 36 4acOB) M COCTOUT H3:

- paboTHI CTY/IGHTOB C JICKIMOHHBIMH MaTepUalaMHM, TIOMCKA W aHAJIN3a JINTEPATYPhl M 3JIEKTPOHHBIX
MCTOYHUKOB MH(OPMALIMH TI0 33]JaHHOH TeMe;

- BBITIOJTHEHHMSI 33JIaHUH [T caMmocToATenbHOM pabotsl B DMMOC COI'Y;

- U3YYCHUS TEOPETHYECKOro, IMPaBOBOIO M CTATUCTUYECKOIO0 MaTepuasia JUil IOATOTOBKU K
CEMUHAPCKUM 3aHATHIM;

- IOJTOTOBKH K 3a4eTy.
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Tembl 1 pOpMBI BHEAYAUTOPHOR CAMOCTOATEIBHON pabOThI, €€ TPYI0EMKOCTh COJCPIKATCS B pasjeie 5,
Tabm. 5.1.

MeTtoanuecKkue peKOMEH/Ial U 110 HANMCAHUIO pedepaToB

Pepepar — mnucemeHHast paboTra Mo ONpeAe]IeHHOW HaydyHOH mpoOneme, KpaTKoe H3JIOKEHHE
CoJiepKaHusl HAYYHOTO TPY/Aa WM HaydyHOU mpoOiemMbl. OH sSBJISETCS NeHCTBEHHONW (OPMOH CaMOCTOSITEIHLHOIO
HCCIICA0OBAHUA HAYYHBIX HpO6J'IeM Ha OCHOBC U3Yy4YCHUA TCKCTOB, CHC].[I/I&J'H)HOI‘/'I JIMTEPATYPHI, a TAK)KC Ha OCHOBC
JUYHBIX HaONIONICHWH, UCCIEeIOBAaHUI W MPAaKTUYECKOro ombiTa. PedepaT momoraer BbIpaOOTaTh HABBIKK U
MPHEMBI CAMOCTOSATEIFHOIO HAYYHOT'O TIOMCKA, TPAMOTHOT'O M JIOTHYECKOT0 U3JI0KEHUST N30paHHON TIPOOJIEMBI U
CHOCOOCTBYET MPHOOIICHHUIO CTY/ICHTOB K HAYUYHOU JeITCIBHOCTH.

[MocnenoBaTenbHOCTD PaOOTHI:

1. Beibop Tembl wuccrnemoBanms. Tema pedepata BbIOMpaeTcs CTYJACHTOM Ha OCHOBE €ro Hay4HOTrO
uHTepeca. Takke MOMOIIb B BEIOOPE TEMBbI MOXKET OKa3aTh MPEIo1aBaTeb.
2. TlnanupoBaHme wccieoBaHUs. Birouaer cocraBieHne KaleHJapHOTO MlaHa HAYYHOTO MCCIICIOBAHMUS

W TUlaHa TmpeAnonaraeMoro pedepara. KanenmapHblli IJIaH HWCCIEJOBAaHUS BKIIIOYAET CIIEIYOLIHE

3JIEMEHTBI: BBIOOP ¥ (opMynupoBaHue MpoOJieMbl, pa3pabOTKa IUIAHA MCCIACIOBaHUS U

MpeABapUTENBHOrO TUIaHa pedepara; cOOp W HM3YYEHHE HCXOJHOTO Marepuana, MOWCK JIMTEPaTyphl;

aHanmM3  COOpaHHOr0  Marepuasa, TeopeThdeckas pa3paboTka  mpoOJieMbl;  cooOUIeHHE O

MPEABAPUTENBHBIX pe3ylbTaTax WCCIEOBaHUS; JUTepaTypHOe O(OpMIIEHHE WCCIIe0BATENHCKON

poOIeMbr; 00CYXJIeHHEe paOOTHI (Ha CEMHHAPE U T. II.).

[Tnan pedepaTa xapakTepu3yer ero cojepkanue u cTpykrypy. OH JIOJDKEH BKIIOUYaTh B ce0si: BBEICHHE,
rye 00OCHOBBIBACTCS AKTYaJ bHOCTh NMPOOJIEMBI, CTABATCS IIENb W 3aJ[aud HCCIICJOBAHHS, OCHOBHAs YacTbh, B
KOTOpOH pPacKpBIBAETCS COAEp)KaHHE MPOOIEeMBbl; 3aKII0UYEHHE, I/ie 0000IaloTcss BHIBOABI MO TEME M AIOTCs
MPaKTUIECKUE PEKOMEH TAIHH.

3. Tlouck m m3ydyenue nutepatypbl. [y BBIABICHUS HEOOXOAWMOW JIUTEPATYphI CIEAYyeT OOpaTHTHCS B

OoubmoTeKy WMiau K mpernomaBatento. IlogoOpanHyro nuTeparypy ciienyer 3adUKCHPOBATH COTJIACHO

TI'OCT no oubmuorpadguyueckoMy OMMCAHHUIO MPOU3BEICHHI MTEYaTH.

s pa3paboTku pedepara JOCTATOUHO M3yUYCHHE 4-5 BakKHEHIIMX CTaTel MO M30paHHOHN mpobiieme.
[Ipu uzydenun aureparypbl HEOOXOAUMO BHIOMpATh MaTepHall, HE TOIBKO IMOATBEPKIAIONINNA TTO3UIUIO aBTOPa
pedepaTa, HO ¥ MaTeprai IS MTOJIEMHKH.

4.00pabotka marepuana. Ilpu 0O6paboTke MOITyIEeHHOr0 MaTepraia aBTop IOJHKEH: CHCTEMATH3HPOBATh
ero 1Mo pasjenaM; BBIABHHYTh U OOOCHOBAaTh CBOW THIIOTE3BI, ONMPEAETHTH CBOIO MO3WIIMIO, TOYKY 3PEHHS II0
paccMmarpuBaeMoil mpoOieMe; YTOYHUTh 00beM U COAep KaHHe TOHATHH, KOTOPBIMU MPHUXOTUTCS OIIEPHPOBATH
pH pa3paboTKe TeMbl; cHOPMYITUPOBATH ONMpENeTIeHUsI M OCHOBHBIE BBIBOJBI, XapaKTEPHU3YIOIIHE PEe3yIbTaThl
WCCIIEIOBAHUS;, OKOHYATEIBHO YTOUHUTH CTPYKTYPY pedepara.

5. Odopmnenue pedepara. [Ipu odhopmnennn pedepata peKOMEHIYETCS MPUACPKUBATHCS CIETYIOIINX
mpawr: CreayeT MUcaTh JIWOIb TO, YeM aBTOP XOUYET BHIPAa3HTh CYIIHOCTH MPOOJIEMBI, ee Joruky; Ilucarsp
CTPOTO TOCIIEIOBATENBHO, JIOTHYHO, TOKa3aTelbHO (M0 cXeMe: Te3uc — 000CHOBaHWE — BBIBOA); [lucatsh sipko,
00pa3Ho, )KMBO, HE TOJIHKO BCKpPHIBAsS WCTHHY, HO M OTpa)kas CBOIO IMO3UIMIO, MPOMATaHIUpys IONTydYEeHHBIC
pe3ynbTathl; [lucaTh OCMBICIEHHO, COONIOMAasi MpaBHJia TpPaMMATHKH, HE 3JI0YyIOTpeOiss HayKooOpa3HBIMHU
BBIPOKSHHSIMH.

Pedepar BhIOMHSETCS B COOTBETCTBUU C TPEOOBAHUSIMH CTaHIAPTOB, pa3pabOTaHHBIX U NaHHOTO
BHJIa TOKyMEeHTOB. PaboTa fomKkHa OBITH BHITONIHEHA Ha Oenoi Oymare craHgaptHoro nucta A4. Tekct momxeH
OBITh OTIEUaTaH HAa KOMITBIOTEPE B TEKCTOBOM penakrope MicrosoftWord wm oTBeuaTh Clemyronmm
TpeOOBAaHMAM: ITapaMeTpPhl MOJIEH CTPAHMUII TOJDKHBI OBITH B TIpE/enax: BepxHee u HibkHee — 1o 20 MM, TipaBoe —
10 MM, neBoe — 30 MM, mpupt — TimesNewRoman, pasmep mpudra — 14, MEKCTPOUHBIA HHTEpPBAT —
noiayTopHbId. JleHTa mpuHTepa — TONbko 4€pHOro nBsera. Hymepaums crpanun B pedepare AOMKHA OBITH
CKBO3HOM, HauuHas ¢ Tperbedl crpanuubsl. Homep mnpocraBnsiercss apabckumu nudpaMu BBEPXY KasKIOH
CTpaHHMLBI CIIpaBa.
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[Ipu nznoxxennn Matepuana HeoOXOAUMO TPUACPKUBATHCS TIPUHSTOTO TIAHA.

Bubnuorpaduyuecknii CIMCOK COCTAaBIISIETCS HAa OCHOBE MCTOYHHKOB, KOTOPBIE OBLIM MPOCMOTPEHBI U
W3Y4YeHBl CTYJIEHTOM MpH HamucaHuu pedepata. [JaHHBI COMCOK OTpa)kaeT CaMOCTOATEIBHYIO TBOPYECKYIO
paboTy cTyAeHTa, YTO MO3BOJSIET CyJUTh O CTENEHH ero MOATOTOBKU U YIIIyOJIeHHMH B BHIOPAHHYIO TEMATHKY.
Bes  ucnonp3oBaHHas JUTepaTypa pa3MelaeTcs B CIEAYIOUIEM IIOpAJKE: 3aKOHOJATEIbHBIE aKTHI,
MOCTaHOBJICHHS, HOPMATHBHBIC IOKYMEHTBI; BCA yueOHasl IMTeparypa B aaaBUTHOM IOPSIKE, 3aTEM CPEACTBa
MEPUOJMUECKON TeYaTH B ali)aBUTHOM TMOPSAKE; UCTOUHUKHU U3 ceTH VHTepHEeT.

MeTtoauueckue peKOMEHIAINHU N0 CO3TAHNI0 MYJIbTHMEIHITHON Mpe3eHTanun

CtpykTypa M copep:KaHHEe TMpe3eHTallud — 3TO JUYHOE TBOPYECTBO aBTOpa. [lone3Ho mcmonb3oBaTh
1a0JIOHBI OQOPMITCHUS JUTS TTOJOTOBKH KOMITBIOTEPHOM MPE3eHTaIH.

Craiinpl KenaTelbHO HE IMEperpykaTb TEKCTOM, JIydllle pa3MeCTHUTh KOpOTKHEe Te3uchl. Ha crmaiimax
HEOOXOJJMMO JIEMOHCTPUPOBATH HeOOJbIINE (PparMeHThl TEKCTa JOCTYIHBIE JJIsi YTEHUs Ha PacCTOSIHUM; 2-3
¢dororpadun nim pucynka. Haubonee BaxxHbIM MaTepra Jy4lle BbIETHUTb.

Tabnuuel ¢ MUPPOBBIMUA JaHHBIMHU TIJIOXO BOCIPUHUMAIOTCSI CO CJIAWIOB, B 3TOM ciydae Iu(poBoi
MaTepHal, Mo BO3MOXKHOCTH, JIydllIe PEJICTABUTD B BHJIE TPa(UKOB U AUATPAMM.

He cnenyer w3numHe yBieKaTbcs MyJIbTHMEOUHHBIMH dbdektamun  anumMamuu. OcoOeHHO
HEeXeNnaTenbHbl Takue 3((QeKThl KaK BBUICT, BpallleHWe, BOJHA, TMOOYKBEHHOE NOSBJICHUE TEKCTa M T.JI.
OnrtumanbsHast HacTpoiika 3 QeKkToB aHUMAaIlUK — TIOSBJICHUE, B IIEPBYIO OUepe/lb, 3aroJI0BKa cliaiijia, a 3aTeM —
TeKcTa 1o ab3amnam. [Ipy 3TOM eciii HECKOJNBKO CIaiiIoB HMEIOT OJIMHAKOBOE HAa3BaHUE, TO 3ar0JIOBOK cliaiijia
JIOJDKEH TIOCTOSHHO OCTaBaThCs HA IKPAHE.

UroObl 00eCIeYnTh XOPOIIYI0 YATAEMOCTh TIPE3EHTAIUN HE00X0IMMO Mo100paTh TEMHBIN 1[BET QoHA U
cBeTbli 1BeT mpudTa. Hemp3s Taxke BIOMPATh (DOH, KOTOPHIH COMEPYKUT aKTUBHBIN PUCYHOK.

XenarenbHO MOArOTOBUTh K KaXIOMy CJaiily 3aMeTkd IO JOKJIagy. 3aTeM pacredaTaTb UX U
UCIOJIB30BaTh IIPU IOATOTOBKE WM Ha caMoOll Npe3eHTaluuu. MOXXHO pacredaTaTb HEKOTOpbIE KIIIOUEBBIE
ClIaiiibl B KAYECTBE Pa3laTOYHOI0 MaTepuaa.

Heobxommmo o0s13aTensHO coOMI0aTh EANHBIN CTHIIb 0)OPMIICHHUS MIPE3EHTAIlMN U 00paTUTh BHUMAaHUE
Ha CTWJINCTUYECKYIO IPAMOTHOCTb.

Crnemyer mpoHyMepOBaTh CIAaiAbl. DTO TO3BOIHT OBICTPO 00paIIaThcs K KOHKPETHOMY CIAiAy B CiIydae
HEOOXOUMOCTH.

PekoMeHanuu 1o copepKaHuio U CTPYKTYpE CIailioB MyJIbTUMEIUMHON IPE3CHTALINN:

1-i1 cmaiin (TUTYNBHBIN), HA OHE KOTOPOTO CTYJEHT MpeacTaBiser TemMy npoekta, PO u HaydHOTO
PYKOBOIUTEIS.

2-it cmaiin. Brmoyaer B ce0s 00BEKT, MPEeAMET U TUIIOTE3y UCCIICOBAHNA.

3-#t cnaiin. ComepKUT 1enb U 3a1a4n uccienoBanus. Llenp mpoekTa qomkHa OBITH HAallCaHA HAa YKpaHe
KpYIHBIM mpu(TOM. 31€Ch K€, €CIU IO3BOJSIET MECTO, MOKHO HamucaThb M 3aJadd. 3aJaud MOryT OBITh
MIPEACTAaBIICHB! U HA CIEIYIOLIeM craiize.

4-ii - cmatin. ComepKUT CTPYKTypy paOOThI, KOTOPYI0 MOXXHO MPENOCTABHTh, HAIPUMEp, B BHJE
rpaduueckux OJOKOB CO CTPEIKaMH. A TaKkKe — IepPEUHCICHUE TPUMEHIEMBIX METOAOB U METOIUK.

5-i1 - cmaiia. llpencraBnsercss copepkaHHe U TeOpeTHYeCKas 3HAYMMOCTb NpoekTa. CyTh perraemMoit
MpOoOJIEMBbI MOXKET OBITh MPENCTABICHA B BUJE CXeM, TabIuIl, AuarpaMm, rpadukoB, gotorpaduii, pparmeHToB
¢ubeMoB U T.11. Ha TeopeTnueckyro 4acTh NpeacTaBiIeHus MPOEKTa JOIKHO OBITh CO3aHO HECKOJIBKO CIIaiIoB.

6-i1 - cimaiin. Bo3MOXHOCTH NpHUMEHEHHs Pe3ysbTaToB paboThl Ha mpakThke. Ha 3Ty Temy Taxke
JOJDKHO OBITH HECKOJIBKO CIIaiIOB.

7-11 cnaiin. I'maBHBIE BBIBOABI, UTOTH, PE3YyJIbTATHl MIPOCKTA LIENECOO0Pa3HO MOMECTUTh Ha OTIEIBLHOM
crnaiine. [lpu 3TOM He ciiemyer mepeducisiTh TO, YTO OBLIO CAENaHo, a JAKOHMYHO U3JIOKUThH CYTh 3HAYMMOCTH
MPOEKTa WM TOIYYEHHBIX Pe3yIbTaTOB UCCIEAOBAHUS.

[locnenuuii cnaitn. B koHel mpe3eHTalM >KeNaTedbHO MOMECTHTH ciaij ¢ TekcToM «Cmacubo 3a

BHUMAaHUE!».
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MeTtoanyeckne yKazaHus 10 NMPOBeIeHUIO NPAKTHYECKUX 3aHATHI 10 JTUCHHUIIJIMHE
«OCHOBBI KBAHTOBOW MeXaHUKH»

[IpakTudeckne 3aHATHS TPU3BAHBl HAYYUTh CTYAEHTAa CaMOCTOSITENIbHO paboTaTh ¢ Y4eOHBIMH
TEKCTaMH, aHaIM3MpOBAaTh MaTepuasl. B Hayanme 3aHATHA PEKOMEHIYETCS pPacCMOTPETh COOTBETCTBYIOIIMN
TEOpPETUUECKUI MaTepual. 3aTeM WAET MPaKTHYECKUH pa3dop M3ydaeMoro Marepuala, PelaroTcs 3aJadd U3
MPaKTUKyMa, pa30upaeTcs KaxIblii KOHKPETHBIN TPUMED.

B nauane MMPAKTHUYCCKOI'0 3aHATHA CICAYCT O6paTI/ITI> BHUMAaHUC Ha TCOPETUUCCKUEC BOIIPOCHI IO TEMEC
3aHATHA. [lepBOHAYANBEHO UJIET U3I0KEHNE TEOPETUYECKOTO MaTepraia TeMbl 3aHATHS. 3aTeM B psJie BOIIPOCOB
npenoaaBareid CJICAYCT CKOHICHTPUPOBATh BHUMAHNC Ha OCHOBHBIX MACAX TEMbI 3aHATHUA. BOHpOCI)I JOJI’KHBI
BKJIFOYaTh B 06651 pas3iinuHbIC BapuallMU J3JIEMCHTAPHBIX CHTyaHHﬁ, 0T06pa>1<a}01unx OCHOBHBIEC HJCH TEMBbI
3aHATHSA B UX B3aMMHOH B3aHMOCBS3H. 33Z[aBaeMBIe BOIPOCHI TOJI’KHBI OLITH KOHKPETHBIMHU W MaKCHUMAJIbHO
MIPOSBIISATH B CTYJIEHTaX UX COOOPa3UTENBHOCTb.

YerHblii onmpoc TpedyeT OT mpenojaBarens OONBIIONW MPEABAPUTENHLHON MOJATOTOBKH: THIATEIHHOTO
oTtOopa cojepKaHHs, BCECTOPOHHErO MPOAYMBIBAHUS BOMPOCOB, 3aJa4 M MPHUMEPOB, KOTOpbie OyayT
MpEaJIOXKCHBI, HYTeﬁ AKTUBU3AIUU JCATCIbHOCTU BCEX CTYACHTOB I'PYIIILI B IMTPOUECCE MPOBEPKU, CO3AAHUA HaA
3aHATUU JETI0BOU U TOOPOXKEIATeIFHON 00CTAaHOBKH.

PaznuyaioT ppoHTANBbHBIN, HHAUBUAYAJILHBIA U KOMOMHHPOBAHHBIH OMpoOC.

@poHTANBHBII ONPOC POBOIUTCS B hopMe Oece bl TPeroaaBaTes ¢ rpyIou.

OH opraHm4ecKkd COYETaeTcss C TOBTOPEHHEM IMPOHAEHHOTO, SBISSCH CPEACTBOM JJIsl 3aKpETIeHUS
3HaHUWA W yMeHW#. Ero 1OCTOMHCTBO B TOM, YTO Ha aKTHBHYIO YMCTBEHHYIO PaOOTy MO)XHO BOBJIEYh BCEX
CTYJIGHTOB Tpymibl. JIJIs1 3TOr0 BOMPOCH! JOJDKHBI JIOYCKAaTh KPaTKyl (opMy OTBeTa, ObITh JIAKOHHUYHBIMH,
JIOTMYECKU B3aUMOCBSI3aHHBIMHU JIPYT C IPYTOM, JaHbl B TAKOM MOCJIEA0BATEIbHOCTH, YTOOBI OTBETHI CTY/IEHTOB
B COBOKYIIHOCTM MOIVIM pAacKpbITh colep)kaHue pasnena, Tembl. C moMmoubio (pOHTANIBHOIO OIpoca
IIpenojaBaTelb MMEET BO3MOXHOCTb IIPOBEPUTH BBIIOJIHEHHE CTYAEHTaMHU AOMAIIHEro 3aJaHus, BBIICHUTH
TOTOBHOCTH TPYIIBl K M3y4EHHIO HOBOTO MaTepuala, ONPENeTUTh CHOPMHPOBAHHOCTH OCHOBHBIX ITOHSTHIA,
YCBOEHHE HOBOT'0 YU€OHOTO MaTepraja, KOTOPHIH OBLI TONHKO YTO pa300paH Ha 3aHATHH.

NupuBuayanbHblid onmpoc IpexanosiaracT OOCTOATENbHBIE, CBS3HBIE OTBETHI CTYIEHTOB Ha BOIIPOC,
OTHOCSIILIMIICS K HM3y4aeMOMYy Y4YeOHOMY MaTepuasly, IO3TOMY OH CIY)KUT BaXKHBIM Y4YeOHBIM CPEICTBOM
pa3BUTHA pEYH, HaMITH, MBINUIEHUS CTyAeHTOB. UToOBI cenaTh Takyr0 IpOBEpKy Oomee TI1yOOKOH,
HEOOXOIMMO CTaBUThH IEpell CTYIEHTaMHU BOIPOCHL, TPeOyIOIe Pa3BEPHYTOrO OTBETA.

Bompocs! a1 MHIMBHUIYaIbHOTO ONpOCa JOJKHBI OBITh YETKHUMHM, SICHBIMM, KOHKPETHBIMH, EMKHMH,
UMETh TMPUKIATHOM XapakTep, OXBaThlBaTh OCHOBHOW, paHee MPOWJAEHHBIM MaTepuan mporpamMmbl. Ux
COZep)KaHUE JIOJDKHO CTUMYJIMPOBAaTh CTYAEHTOB JIOTMYECKH MBICIUTb, CPaBHUBATh, AHAJIN3UPOBATH,
JOKa3blBaTh, MOAOHpaTh yOeAuTENbHBIE HPUMEPHI, YCTAHABIMBATH NPHUYMHHO-CIEICTBEHHBIC CBSI3H, IeaTh
00OCHOBaHHBIE BBIBOJIBI M 3TUM CIIOCOOCTBOBATh OOBEKTHUBHOMY BBISIBIICHHIO 3HAHUHN CTYICHTOB.

Bonpock! 00BIYHO 3a1al0T BCEW TPYIIE W TOCIEe HEOOIBIION May3bl, HEOOXOAMMOM IS TOTO, YTOOBI
CTYZAEHTHI MOHSUIN €r0 U MIPUTOTOBHIIUCH K OTBETY, BBI3BIBAIOT JIsl OTBETA KOHKPETHOTO CTYACHTA.

ITucbMeHHas1 IPOBEPKA HaPsIAy C YCTHOM SIBJISIETCS] BaXKHEUIIMM METOAOM KOHTPOJISL 3HAHUN, YMEHUN
1 HaBBIKOB CTYIEHTOB. OIHOPOAHOCTH PadoOT, BBIMOJIHAEMBIX CTYAECHTAMH, ITO3BOJISET MPEIbABISTH KO BCEM
OJIMHAKOBBIE TPEOOBAHUS, MONBITAET OOBEKTUBHOCTH OLIEHKH pe3yjIbTaToB 0OydeHus. llpumeHenue 3Toro
MeTo/a JaeT BO3MOXKHOCTh B Hambojee KOPOTKUH CpPOK OJHOBPEMEHHO IPOBEPUTH YCBOEHHE Y4eOHOIO
MaTepHaja BCEMH CTYAECHTaMU TPYIIIb, ONPENeIUTh HAPaBICHUs U1l MHAUBHYaIbHONW PaOOThI C KaXIbIM.

[IucbMeHHas MpoBepKa HUCIHOJIB3YETCSl BO BCEX BUIAX KOHTPOJS U OCYIIECTBIISIETCA KaK B ayAWTOPHOM,
TaK ¥ BO BHEAYAUTOPHOH padoTe (BBIIOJIHEHNE IOMAITHUX 3aJIaHUN ).
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MeTtoanyeckne peKOMeHAANMH M0 HCTOIb30BAHUIO HH(OPMANMOHHO-KOMMYHHKATHBHBIX
TeXHOJOTHi 00ydeHust

I[HSI HU3yUYCHUMA JICKIIUOHHOI'O Marcpuaja JAUCHHUIIINHBI MIPUMCHATIOTCA ayAOBU3YyaJIbHBIC
(MynbTUMEANIHHbBIE) TEXHOJIOTHH, KOTOpbIE HE OTPHUIIAIOT TPaJULMOHHBIE, IMPOBEPEHHBIE BPEMEHEM METO/IbI
npenojgaBanus, HO, IIPU 3TOM, OHU ITOBBIIIAIOT HAIJIAJHOCTD, I/IH(I)OpMaTI/IBHOCTB, OIICPpaTUBHOCTL B I1O0JA4€
WH(OPMAITUH, TIO3BOJISIIOT SKOHOMUTH BpeMsI 3aHSTHIA.

Kaxxnoe ceMuHapckoe 3aHSITHE UMEET CBOIO 0cO0yl0 (popMy IpOBEINCHHUS, CBOIO METOIOIOTHUYECKYIO
cnenuuKy, UYTO TIO3BOJSIET pa3BUBaTh Yy CTYACHTOB pa3lM4Hble KaK OOLICKYIbTypHBIE, TaK H
npodeccuoHanbHble  KoMIeTeHIMH. llocraHoBka mpoOiembl, pa30op aKTyalbHBIX KOHKPETHBIX U
THIOTETHYECKUX CUTYallMi, co3JaHue atMocdepbl Auanora MEKIy IpernojaBaTeneM W TPYIIOH MO3BOJSIET
pabotaTh MHAWBUAYAIBHO M B MAIBIX TPYIMaX, KOJMJIEKTUBHO 00CYXJIAaTh ONpEeNeHHbIH TeMaMu MaTepHall, a
TaKke WHUIMHPOBATH CAMOCTOSTENbHYIO paboTy cCTyAeHToB. Ilpu ocMbICieHHMH cofep)KaHHus BOIIPOCOB
MPAKTUYECKUX 3aHATHH Tpeciienyercss Lelb COONIoaTh MPEeMCTBEHHOCTh B TMPOQECCHOHAIBbHOM U B
TBOPYECKOM pa3BUTUHN CTYJACHTOB.

Kontponb camocTosiTenbHOH paboThl CTYJSHTOB NpU3BaH CAeNaTh Mporecc o0ydeHust Oonee
LHEJIOCTHBIM MW OpraHUYHBIM. Ero 3a/laya HE OCTaBHUTHb 663 BHUMaHHUA JOaxXE, Ha HGpBBII:I B3I,
MaJIO3HaYUTEIbHBIE BOITPOCHL.

KOMHBIOTepHOC TECTUPOBAHUC TIO3BOJIACT OCYIICCTBIIATH HUTOTOBBIN KOHTPOJIb 3HAaHUH CTYACHTOB.
TecToBbIif MaTepran BKIIOYAET B ce0sl COAepKaHHe BOMPOCOB IO KaKIOMY M3 O0O3HAYEHHBIX MPOTPAMMON
pazaenos.

Kaxaplii Bonpoc mpeoiaracT HECKOJIBKO BapUaHTOB OTBETOB, CPEIU KOTOPBIX UMEIOTCS aOCONIOTHO
HEBEPHBIN, IPABIIIBHBIN 1 B OONBIIICH MM MEHBIIICH CTEMEHN PacKPBHIBAIOIIHI CYITHOCTh Bompoca. B mporecce
KOMIIBIOTEPHOTO TECTHPOBAHMS 337ada CTYAEHTOB ONpENesieTcss Kak BBIOOp MPaBHIBHOTO OTBETAa W3
MHOroo0pa3usi BapuaHTOB. B TecTOBBIX 3a1aHUSIX €CTh BOIPOCHI HA COOTBETCTBHE. B mpolecce KOMIBbIOTEPHOTO
TECTHPOBaHMUs, 3a]a4a CTyAE€HTa OIIPEAENsIeTCs] KaK BBIOOp IIPaBUIBHOIO OTBETA U3 MHOT0OOpa3usi BAPUAHTOB.

8. OueHouHbIe cpeACTBa AJIA TEKYILIEro KOHTPOJISI YCIeBaeMOCTH, PYOesKHOH aTTecTalluu U
NPOMEKYTOYHOM ATTeCTALMY M0 UTOraM OCBOEHUs JUCHMILIMHBI.

Pabouas mporpamma npenycMaTpuBaeT MPOBENCHUE JICKIMOHHBIX U MPAKTUUYECKUX 3aHATHUH, a TaKkKe
CIIEAYIOIIE BUABI pa0OT: CaMOCTOATENBHYIO paboTy CTYIEHTOB IO NMOATOTOBKE YCTHBIX JOKJIAZ0B, HAIIMCAHUIO
pedeparoB, MOArOTOBKY Mpe3eHTaLUN M OOCY)KAEHWH IO TeMaM AWCLUIUIMHBI - PaboTy B AaKTUBHOH H
WHTEPaKTUBHOH (popmax.

Buabl koHTpOJIS.

Pabouas mporpamMma mpezmonaraetr TeKyImyui U MPOMEXYTOYHBIA KOHTPOIh 3HAHUA.

Tekymuii KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBIISIEMbIA MOHUTOPUHT YPOBHSI YCBOCHUS 3HAHUU U
(hopMupoBaHUS yMEHUI M HAaBBIKOB B TEUEHHE CeMecTpa WM y4eOHOro roxaa. Texkymuii KOHTpPOIh 3HAHUM,
YMEHHUIl M HAaBBIKOB CTYAEHTOB OCYLIECTBIISIETCS B XOJE€ Y4YEOHBIX (ayAUTOPHBIX) 3aHATUH, MPOBOAMMBIX IO
pacnucannio. PopMaMu TEKYIIEr0 KOHTPOJISL BBICTYNAIOT ONPOCHl HA CEMUHAPCKUX U NPAKMUYECKUX 3AHAMUSIX,
a maxoice kopomxue (00 15 mun.) 3a0anus, BHIIIOTHSIEMbIE CTYAEHTaMU B Hayase JIEKIUHU C LEIBI0 MPOBEPKU
HaIW4MsA 3HaHWH, HEOOXOOUMBIX IJISI YCBOEHHMsSI HOBOTO MaTepHala MM B KOHIE JIGKUHMU AJSl BBLSICHEHHS
CTEIIEHH YCBOCHUS M3JI0KEHHOI'0 MaTepuania.

PyOexxHBIN KOHTPOJIb OCYILIECTBISIETCSl IO OOJIee MWJIM MEHEe CaMOCTOATENBbHBIM pasliesiaM — Y4eOHbIM
MOZIYJISIM Kypca U IPOBOJIUTCS IO OKOHYAHUW M3YYEHHs MaTepHuaja MOIYJS B 3apaHee YCTaHOBJICHHOE BPEMs.
PyOexxHBIN KOHTPOJIB MIPOBOAMTCS C LIENBIO ONPEAEIECHUSI Ka4eCTBa YCBOCHHUSI MaTepraia yueOHOro MOIyisl B
uenoM. B TedeHne cemectpa IpOBOAUTCS Ba TAKUX KOHTPOIBHBIX MEPOIIPUATHS 11O TPadHKy.
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Metoanka (popMHPOBAHHUSA pe3yIbTHPYIOIIEH OLeHKH.

HroroBast omeHka CKIaJIbIBACTCS KaK CPEITHEB3BEIICHHAS 110 PE3yIbTaTaM BCEX OIICHMBACMBIX paldoT
Ha TPOTSHDKEHUM CEMECTPA, KyJa BXOIAT MOCEIIEHWE JIEKIMH W CEMUHApPOB, OTBETHl W JOMNOJHEHUS Ha
CEeMHHAapaX, KOHTPOJIbHBIC Pa0OThl (KOHTPOJIBHBIC CPE3bI I10 UTOraM MOJIYJIS), JOMOJHUTEIBHBIC OIICHKH 10
pedepaTamM B CyMMeE ¢ UTOTOBBIMH pe3yJibTaTaMu 0aJlTbHO-PEHTHHIOrO TECTHPOBAHMSI.

HpOBCZIeHI/Ie TEKYHUICT0 U IPOMEKYTOYHOI'O KOHTPOJIA MO AUCHUIIIIMHE OCYHICCTBIIACTCA B COOTBCTCTBUU

¢ Monoxernem COI'Y.!

BAJUIBHAA CTPYKTYPA OLHEHKH

Dopma KOHmMpPOs Maxe. KOITBO
6asioB

Tekymas oneHKa CTyIeHTa B TeueHue 1-8 Heles M COCTOMT U3: 20

* BrimonHeHus 3ajaHUil HAa TPAKTHYECKUX 3aHATHSX (IOATOTOBKA K 6

ceMUHapaM, BBINMOJTHEHUS! IOMAIIHUX 33J1aHui)

* BrlnosmHeHHs KOHTPOJIbHON paboThI 8

* [TogroroBka pedepato, Mpe3eHTALMH K TPAKTHUECKUM 3aHSITHIM 6

1-a pyOe:xxHasi ncbMeHHasi KOHTPOJbHAasA padoTa (TecTHPOBaHNe) 15

Tekymas oneHka cryieHTa B Teuenue 10-15 HeejM COCTOMT U3: 20

* BrImonHeHUST 3aJaHAN HA TPAKTHYCCKUX 3aHATUSAX (ITOATOTOBKA K 6
CeMUHapaMm, BBITOJIHEHUS IOMAITHUAX 3aJaHUH )

* BrlnonHeHNns KOHTPOJIBHON paboThI 8
* IlonroroBka pedepaToB, Mpe3eHTANNN K MPAKTHYECKUM 3aHATHIM 6
2-51 py0eskHasi NUCbMEHHAsi KOHTPOJIbHAsI padoTa (TecTHPOBAaHHe) 15
Hroro 70

Metoauka ¢popMupoBaHus pe3yJibTHPYIOLIEH OLeHKH.
B xome TekyIero KOHTpoIIsl CTYASHTH MOTYT Habpats 0-70 6asioB:
1-s pybesicnas ammecmayus — Makcumaiovho 35 oannoe; uz nux:
om 0 0o 15 b6annos (P1) — ammecmayuonnasn (pybexcnasn) KOHmMpobHas padoma;
om 0 00 20 6annos (Tr)— mexkywas paboma cmyoenma ¢ meuenue pyoesicd.

2-7 pybedicnas ammecmauus — MaAKCUMAAbHO 35 0a1106; U3 HuX:
om 0 00 15 bannos (Pr)— ammecmayuonnasn (pybesxcnas) KOHmMpoabHas paboma;
om 0 00 20 6annoe (T>)— mekywias paboma cmyoenma é meuenue pyoesica.
[IpoMeKyTOUHBIN KOHTPOJIb:
Jlna 3auyera:
3a yCTHBIN OTBET Ha 3adere cTyAeHT noiydaer 0-30 Oamnos.

CtTyneHTsl, OTYYHUBIINE B XO/€ TEKymero u pyoexxnoro koHTpomnst 50-100 6ammoB aBTOMaTHYECKH TOTYIarOT

«3ader».
PesynpTrpyromas orneHka ckiiaapiBaeTcs mo coorsercTByomeit bPC ¢gopmye.

Ikana uTOroBoi aKkaxeMu4ecKOM yCIeBaeMOCTH CTY/ICHTOB 10 JUCHHUILIJIHHE
Cucrema onieHok COI'Y

CymmMa Gasos HasBanue UuCnoBoi 3KBUBAJIEHT

86 - 100 OTJINYHO 5

! Monoxenune 0 TeKyeM KOHTPOJIE yCIIEBAEMOCTH M TPOMEKYTOUHOM aTTeCcTaluK 00yYarolmxcs Mo 00pa3oBaTebHBIM
MporpaMMaM BBICIIETO 00pa30BaHMs — IIpOrpaMMamM OakajiaBpHraTta, MarucTparypsl u crerpanutera B COI'Y (B mocnenneit

penaxmuu ot 08.07.20 1. ITp.Ne 173)
2 B cootserctBuu ¢ [TonoxenneM o BPC onennBanus o0ydqaromuxcst 04HOH (OPMBI 10 00pa3oBaTENbHBIM POrpaMMam

BBICIIEro 00pa3oBaHus — MporpamMmam Oakanaspuata u crienuanntera B PI'bOY BO COI'Y (mpuHSTEIM YYEHBIM COBETOM

COrI'Y 30.09.2021 r.)
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TemaTuka pedeparon

MexaHundeckass KapTUHA MUpa
OnekTpoAnHaMHUUECKas KapTHHA MUPa
«Ynbrpaduonerosas karacTpodar

®oto- u KomntoH — adpdexTs
CrioHTaHHOE ¥ HHIYIIUPOBAaHHOE U3Ty4YeHUE

Onprite! lTepna u I'epnaxa
. [IpuunnHOCTS B KIaccuyeckoit Mmexanuke u B CTO
. 3aKOHBI COXpaHEeHUsI B Kiaccuueckoi mexanuke u B CTO
. [IpuHIIMTT COOTBETCTBUS B (PU3HKE

. [IpuHUMN 1ONOJTHUTENBHOCTH

. DIeMEeHTBI TEOpUHN CTOIKHOBEHUI

. DIIEMEHTHI TeOpUHU U3ITyUeHUS

. ®unocodcekre mpodIIeMbl KBAHTOBOH MEXaHUKU

. KBaHTOBO-11071I€Bast KApTUHA MUpa

. Paznmuunble npencTaBiaeHsl KBAHTOBOM MEXaHUKU

. HoBoe B kBaHTOBO# MexaHWKE (OTKPBITHS MOCIEIHHX JIET)
. buorpadun ne bpoitns, bopa, Hlpemunrepa, I eiizendepra

a

. MHOro()OTOHHBIE MTPOIIECCHI
. ®oTo-nonm3anmsa aToMoB (0T DiHmTeHA 10 XX B.)
. ATOMHBIE MEXaHU3MBI TUPPy3un

OueHoYHbIi JHUCT 3alUThI pedepaToB (10KJIAT0B)

HaumenoBanue
noKasareJs

BrIsiBJIeHHBIE Banasl
HEIO0CTATKH U

3aMecYaHUud

1. KAYECTBO UCCJIIE[

OBATEJIbCKOU PAFOThI (PEDEPATA, JIOKJIAJIA)

1. I'paMOTHOCTD U3IOKEHUS U
KadecTBO ohopMIIeHHs paOOTHI

1

2. CaMOCTOSITENBHOCTD
BBITIOJTHEHUS PaboThI, TITyOnHA
npopabOTKK MaTepuaa,
UCIIOIb30BAHNE
PEKOMEHI0BaHHOM 1
CIIPaBOYHOM JIUTEPATYPHI

3. O0OCHOBAHHOCTb U
JI0Ka3aTeIbHOCTh BEIBOJOB

OO01as orneHka 3a BeinonHenue P 3

11

. KAYECTBO JOKJIAJTA

1.CooTBeTCTBHE COAEPIKAHUS
JIOKJIaJa COAEPKaHNIO padOThI

0,5
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17.

2.BrlsiesieHre OCHOBHOM MBICITH 0,5
paboTh
3.KauecTBO H3I0KEHHUS 1,25
Marepuaia
OO0I1as oreHKa 3a JOKJIaI 2,25
III. OTBETBI HA JJOITIOJIHUTEJIBHBIE BOITPOCBHI 11O COJAEPKAHUIO PABOTHI
Bompoc 1 0,25
Bompoc 2 0,25
Bompoc 3 0,25
OO01as olleHKa 3a OTBETHI HA BOIIPOCHI 0,75
UTOI'OBAS OLIEHKA 3A 3ALLIUTY 6

TeMbl npe3eHTANMI
HNHTepnperanny KBaHTOBOW MEXaHUKH
KBanroBble cBoiicTBa cBeTa
JMCKpEeTHOCTh COCTOSHUN MUKPOOOHEKTOB
Onucanne COCTOSHUS MUKPOCUCTEM
[IpyuHLMII TPUYMHHOCTH B KBAHTOBOW MEXaHUKE
TyHHenbHBIH 3P ekt
HanbapeepHoe paccesiHue
3aKOHBI COXpaHEHHS B KBAHTOBOW MEXaHUKE
IIpenenbHbIi Eepexo] OT KBAHTOBOM K KIACCUYECKONH MEXAHUKE

. CeepxTtexyuects (bo3e-koHaeHcar)

. CBepXImpoBOIUMOCTH

. KBanToBas Tenenopranus

. KBanroBas 3anmyranHocts (KBaHTOBas HEOKaILHOCTD, «KBaHTOBOE Bymy»)
. ITapamokc DiiamTeitHa — [lomonsckoro — Po3zena

. Iapanmokc Kineiina

HJICUTHBHOT'O U3MEPCHUS)
Teopema o 3ampere KITOHUPOBAHUS

Kpurtepuu oueHUBaHHUsA CTYEHTA 32 IOAT0TOBKY Npe3eHTALUM

. KBanroBerit mapamokc 3eHoHa («Ilapamokc He3akWImaromero d4aiHHWKA», CBS3aHHBIA C aKCHOMOM

Kpu
Tepu
u/0a
JLJIBI

8 6 4
(TpedyeT 10padOTKM)

CopeprkaHue pe3eHTaIlNH

Uerko  chopmymnupoBana | ChopmynupoBana CdopmynupoBana 1eib
Leab M PacKpbplTa TeMma | Lelb u TeMa | I TeMa HCCICIOBaHMA.
rccaenoBanus. B kpaTkol | uccieqoBaHUsL. ConepxaHue

¢dopme  maHa  monHas | YacTHYHO  W3JOXKEHA | MOJTHOCTBIO HE
uHpopManusi 1o  TeMme | nHpOpMaLuUs MO TeMe | PacKphITO.
HCCIIEIOBaHMA U JaH OTBET | McciaenoBaHusd W jAaH | MHpopmauus mo Teme
Ha MpoOJeMHBI BOMPOC. | OTBET Ha MPOOJIEMHBIN | UCCIIEAOBAaHHUS HETOYHA.

Hansr CCBUIKU Ha | Bompoc. [ansl cceuiku | [Ipobiema 1o xKoHLa He
HCIOJIb3yEMbIE PECYPCHI. Ha ucnonb3yemele | pemeHa.  He  madbl
pecypcsL. CCBUIKH Ha
UCIIOJIb3yEeMBIE
PECYPCBL.

He
chopMymHUpoBaH
a Ienmp U TeMa
UCCIICIOBAHUSL.
[Ipobnema  He
pernieHa.
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Cobmonaercs enunblil | Cobmromaercst enuubiii | He cobmogaercs | He
CTUJIb odopmiieHus. | cTUIb  OQOpMIIEHHUS. | €IUHBIN CTHJIb | COOMIOAaeTCs
S [Ipesenranus kpacounas u | Cnaiinel mpoctel B | opopmieHus. Chaiasl | CTHIb
% HWHTEpecHasl. MOHUMAaHUH. OpOCTHl B TOHHMMAHHU. | OpOpMIIEHUSI.
g Ucnonesytoress  addektsr | McnonbsytoTes Oddextst u o He | Cnaiapl IPOCTHI
fﬁ aHUMallVH, ¢oH, | HeKoTopbIe 3P PeKTH U | HCTONB3yeTCs. B MOHMMaHUH.
= ¢dotorpadumu. B | don.
)E npe3cHTaluHU
8 IIPUCYTCTBYIOT ~aBTOPCKHE
;:S( HAXOJIKH.
ABTOp XOpomIio Bhajeer | ABTOp BiIazeer | ABTop He  mokasan | [IpeacraBieHbl
MaTepuaioM MO  TEME | MaTepHajJoM IO TeMe | KOMIIETEHTHOCTH B | HCKa)KCHHBIC
uccnenoBanus. VMcnonp3yer | ncciefnoBanus, HO HE | MPEJCTaBICHUU JIaHHbIC
HAy4YHYIO TEPMHHOIOTHIO. | CMOT 3aWHTEPECcOBAaTh | MPE3CHTAIHH.
2 Ob6nanaer HABBIKAMU | ayJAUTOPUIO. Hcnons3oBaHHbIE
£ E | OpaTOPCKOrO  HMCKyCCTBA. HenmocraTouno (bakThl HE BBI3BIBAIOT
2 o | [onno u TOYHO | LIUTUPYETCA nosepus. Hegocratouno
g £ | uutupyercst JUTEpaTypa. UTHPYETCS
> % UCIIOb30BaHHAS JMTEPATypA.
= & | nureparypa

IIpumepHble 3a1aHNe I TeKylIeil KOHTPOJIbHOI paGoThI

BapuanT Nel
1. punmun Heonpenenéaroctu B. I'eiizendepra. [loueMy 2JIeKTpOH HE MamaeT HA MPUTATHBAIOIICE €ro Sapo?

Jaiite oTBET ¢ y4ETOM MPUHIUIIA HEONPEAEIEHHOCTH.

2
4

2. MoxHO 1M cuMTaTh QYHKIMIO €' cOOCTBEHHOU (yHKIHMEH orepatopa ? OTBEeT MOATBEPIUTE

2

NPSMON MOJICTAHOBKOM.
3. JlokaxxuTe TeopeMy O TOM, UTO €CJIH OIEepaTop CaMOCOIPSDKEHHBIA, TO €ro COOCTBEHHBIC 3HAYCHUS
BEIIIECTBEHHBI.

Bapuant Ne2
1. Tloctymar KBaHTOBOM MeXaHWKH O BONHOBOW ¢yHknmu. Kakwme wu3 cieqyrommx (QyHKIUH OTBEYaIOT
2
TpeGOBAHUSM, TIPEXBABISIEMBIM K (yHKIMSAM COCTOSHHUS, M B KAKOM 00JIaCTH H3MEHEHUs apTyMeHTa: €' ; e’
. m —)c2 . . —x2
o x"e ; smx-e T ?

2

2. MoKHO Jii cuuTaTh GyHKIHIO COS$ cOOCTBEHHOM (QyHKIMEN oneparopa 42

OTBeT NOATBEPAUTE MPSAMOM MOACTAHOBKOM.

3. Yro rtakoe atomHas opOurtanb? KakoBa NpocTpaHCTBeHHas KOHurypauus S—,p . —p, — H d._ -

xy
ANIEKTPOHHBIX opOuTanei?

Bapuant Ne3
1. Iloctynat 06 oneparopax. Ilepeuncnure Kkakoi U3 AMHAMHYECKUX TIEPEMEHHBIX CTABUTCS B COOTBETCTBUE TOT

nin ,Z[perﬁ OIeparTop. Kaxnm Tp66OBaHI/I$IM JOJIZKCH COOTBETCTBOBATH KBaHTOBOMEXaHUYCCKUH onepaTop?
2

2. llopneiicTByiiTe omepaTopoMm 1 - Ha Qyukumo e”” . MoxkHO IH cuuTaTh eé COOCTBEHHOM (yHKIMeil

2

JAHHOTO orneparopa?
3. JlokaxxuTe TeopeMy O TOM, 4TO COOCTBEHHBIC (hYHKIIUM CaMOCONPSHKEHHOIO ONepaTopa, MpUHAIISKAIINe
Pa3HBIM COOCTBEHHBIM 3HAYECHUSIM, OPTOTOHAJILHBI MKy COOOM.
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Bapuant Ne4
1. Kakue omepaTtopbl OyayT Ha3bIBaThCS KOMMYTHpyomumu? B kakom ciiydae NBe (U3MUECKHE BETHYHHBI
MOT'YT OBITH N3MEPEHBI OTHOBPEMEHHO?

A 2 A
2. Iycrs L= d_2 . ITpu kakom 3naueHnu L dynkuus f = sinkx sBisercs pemenuem ypapuenus L f = Lf ?
x

3. Jlokaxxute TeopeMy O TOM, YTO €CJIM HECKOJIbKO COOCTBEHHBIX (YHKUIMH MpUHAAJTIECKAT OAMHAKOBBIM
COOCTBEHHBIM 3HAYEHHSM, TO Jro0as JIMHelWHash KOMOMHAIMS M3 3TUX (PYHKIMU SIBISETCS pEIIEHHEM TOTO XKe
OIEPATOPHOTO YPaBHEHUS U C TEM K€ COOCTBEHHBIM 3HAUCHHEM.

Bapuant Ne5
1. KakoMmy ypaBHEHHIO JOJDKHA YIOBIETBOPATH (yHKIMS cocrosaua? Kem 3To ypaBHeHHe ObBUIO
noctynupoBaHo? Kakas QpyHkims HazpiBaeTcsi cOOCTBEHHOM (DyHKIMeEH onepaTopa?

A A 2
2. Viosnersopsier mu Gynkuus e ypasuenmio L f = Lf , ecmu L= d_2 ?
x

3. Jlokaxxute TeopeMy O TOM, YTO €CIIM J[Ba OIepaTopa MUMEIOT OOIIYyI0 MOJHYI0 CHCTEMY COOCTBEHHBIX
(hyHKIMA, OHM KOMMYTHPYIOT.

Bapuant Ne6
1. B uém cocrout mpuHnHM cyneprno3unun? KakoBo 3Ha4eHHE 3TOr0 MPUHITUITA B KBAHTOBOH MEXaHUKE?

A A
2. YnosnerBopsiet i pynkims Sin kx ypasuenuto L f = Lf , ecnmu L = o ?
X

3. JlokaxkuTe TEOpeMy O TOM, UTO €CJIM J[Ba OIEpaTopa KOMMYTHPYIOT, TO OHH UMEIOT OOIHe COOCTBEHHBIC
dhyHKITHN.
Bapuant Ne7
1. ITocTynmaT KBAaHTOBOW MEXaHUKH O CPEIHEM 3HAUCHUH (DM3MUCCKON BETHMYHMHBI U crtocobax e€ pacuéra. Kakue
BBIBOJIBI CIIEYIOT U3 3TOTO MOCTyaTa?
d? f

2. Jlokaxxute, 4TO YpaBHEHHIO 2 =—k*f ynosnersopsier (ynkums f =COSKX, a Tarke IMHEHHas
x

KOMOWHAIMA BUIA f =c, sin kx + c, COS kx, roe C, U C, - IPOM3BOJIBHBIE IOCTOSHHBIE.

3. OOBSICHATE CMBICIT TEOPEMBI O TOM, YTO CHCTeMa COOCTBEHHBIX (VYHKIIH OMEepaTOPHOTO ypaBHEHUS MOJTHA, U
o0ocHYTE e€.

Bapuant Ne§
1. ITocTynat KBaHTOBOW MeXaHUKH 00 aHTUCHMMETPHH BOJHOBOW (YHKIIMHU 3JIeKTpOoHOB. KeMm BBen€H ObLT 3TOT
mocTyjiaT U B cBsizu ¢ yeM? KakoBo ero 3Hauenue?
A A2
2. Jlan omeparop A = 5 . Haitire gyHkImio, B KoTopyro nepesoaut onepatop A  (yHKImro Sin X.

3. Kak 3a1aTb B KBAaHTOBOH MEXaHHMKE COCTOSHHE CHUCTeMbI? UeM OTimyaercss OIMMCaHHE COCTOSHUS qacTul B
KBAaHTOBOM MEXaHHMKE OT OIHMCAHUS €ro B KIIACCUYECKON MeXaHHUKe?

BapuanTt Ne9
1. Bapuarnmonnsiii meroyi. Teopema, Ha KOTOpOil OH OCHOBEIBaercsa. Uto Takoe mpoOHast BOMHOBas (PpyHKIUs?
UYem oHa oTauyaercsi OT coOCTBEHHON BOTHOBOM (DYHKLMHU JAHHOTO orepaTtopa’?
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2 2
he d

2. Haiigute coObcTBeHHbIE (DYHKIIMHM U COOCTBEHHbIE 3HAUSHUS OIepaTopa . :
m

2 Ha paccrosiHui [0, a] mpu

»(0)=¢@(a)=0 B onHOMEPHOM MOTEHIIHATBHOM SIIHKE.

3. Urto moapa3ymeBaercs MoJ| YTBEPXkKIACHUEM, YTO 3aJaHHe BOMHOBOM (pyHKimu Y TNONHOCTBIO ompeaenseT
COCTOSIHHE CUCTEMBI?

BapuanT Nel0
1. Pemenue ypaBHenus Llpénunrepa ams IBUKEHUS YaCTHUIIBI IO OKPY>KHOCTH. Kakue BBIBOJBI MOXKHO C/IENATh

U3 3TOTO PELICHUs?
A
2. ITokaxuwure, uto ecit ¥, u W, - 1Be cobcTBeHHBIC QyHKIMY OnepaTopa [ , COOTBETCTBYIOLIMM Pa3InYHBIM

coOcTBeHHbIM 3HaueHusM E | u E,, To ux mobas InmHeiiHas KoMOMHANUs He OyeT COOCTBEHHOI (yHKIMeH

3TOTrO OIepaTopa.
3. Kakue 5KCIeprMEHTHI YKa3bIBAOT Ha HEBO3MOXKHOCTH KJIACCHYECKOT'O OMUCAHHUS IBUKEHUS MUKPOYACTHII?

BapuanT Nell
1. TTonsitTue 00 OJHOMEPHOM IMOTEHIIMATIBHOM sinuke. Perienue ypaBHeHus Ilp&munrepa mjis oJHOMEPHOIO

MTOTEHIIMAIBHOTO AlMKa. Kakue BBIBOBI CIEMTYIOT U3 3TOTO PEeIIeHHs ?
A A
2. JIOKakuTe, 4TO TMPOM3BEICHUE IBYX JMHEHHBIX ormepatopoB A u B sBiIsieTcss JTHUHEWHBIM OMEPaTOPOM.

[IpuBenuTe npumepsl.

3. Moryt 11 OJHOBPEMEHHO JIaBaTh TOYHBIC 3HAYCHUS BEUYUHBL X 1 p |, 7 OTBeT 000CHYHTE.

BapuanT Nel2
1. TlonsiTue O TpPEXMEPHOM NOTEHIMAIbHOM siuke. Pemienue ypaBHenus Illpénunrepa st TpEXMEPHOTO
MOTEHIIMAIBHOTO AlrKa. Kakue BBIBOABI 3 HETO CIEAYIOT?

2. IIpoBepbTe, SBISIFOTCS JIM CAMOCOIIPSKEHHBIME OIIepaTOpPaMH a’_ ui- d_ . OtBet obocHyiiTe.
Y 'y

3. Hoquy JJI1 O CaHUA ABUKCHUA MUKPOYACTHUI HEIB3S IIOJIB30BATHCA ITOHATUEM TPACKTOPUA UIIN 0p6I/ITa?

BapuanT Nel3
1. 3amaga 06 arome Bomopoma. IloHarme o cdepudeckoii cucteMe kKoopawHaT. Bua omepartopa Jlammaca B
cepudeckoit cucreme KoopauHaT. Pa3aenenre nepeMeHHbIX.

d d"

2. Kakue U3 onepatopoB JUHEHHBI: —; —— COS X; A . OtBet oOoCHYITE.

dx  dx
L df(p) _ N N
3. OnepaTopHOE YpaBHEHHE UMEET BH[ —i e mf (@) . YOenurech npsMoil MOACTAHOBKOM, YTO €ro
®

petrenne ectb f=exp(im¢ ). Ilpu kakux 3HaveHusix M ¢ynkuus f Oymer mepuommyeckoit ¢ mepuogom 2 77 ?

OTBeT NOACHUTE.

Bapuant Nel4
1. BomoponononoOHble opOuTanu, rpaduyeckoe NpPEACTaBICHHE WX paJdaibHBIX M YIJIOBBIX YacTew.

PaznuuHble NPENCTaBICHUS IOIHOW 2P BOJIHOBOM (QYHKUHMU: TPEXMEPHOE MPECTaBlIeHNHE, KOHTYpHAs KapTa,

JMarpaMMa U3MEHEHHS BOJIHOBOM GyHKIMH 2P . BIOJIb OCH X.

2. Hopmupoana i ¢ynkius f=exp(im¢ ), rae m - nenoe yucio?
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3. Kak 3aJ1aTh B KBAHTOBOI MEXaHUKE COCTOSHUEC cucteMbl? OTBET MOSCHHTE.

Bapuant Nel$S
1. [TonsiTre 06 aToMHBIX opOuTasx. KakoB (u3nuecKuii CMBICII KBAHTOBBIX YHCEN?

2. ToneiictByiiTe onepatopom A, Ha GyHKUHIO e

1 12
rne Ay, = '—.(Sln19 —)
sin 9 09 09" sin’ 9 8(0

YKa3aHHOTO oreparopa?
3. YUro 03HaYaeT OPTOrOHAIBHOCTD JBYX BOJHOBBIX (DYHKITHIA?

. SBnsercs nmu STa QyHKUIHMS COOCTBEHHOH (GyHKIMeH

Bapuant Nel6
1. Pemenne @-ypaBHeHUs U1 aTOMa BOJOPOAA METOIOM IPSIMOM MOACTaHOBKH IMpenoiaraeéMoi cooCTBEHHON
¢ynkiuu. KakoBsl B 3TOM citydae cOOCTBEHHBIE 3HAUEHUs orieparopa?

2. SBmaorcs  nm (I)yHKI_[I/II/I e’ u cos 9 COOCTBEHHBIMH  (DYHKIHSIMU  oOIeparopa
% ! (sm3 ) ( ! o )?0 0 i

o =——— —— — ? OTBeT 00OCHYIiTE.

"“sng 08 n>9 g

3. DpMuTOB JTK OTIEPATOP | d—? OTBeT MOATBEPIUTE PACUETOM.
X

HpnMeprle TECTOBbIC BOIIPOCHI 1JisI KOHTPOJIA 3HAHUH

TecToBoe 3amanue Nel

im 1 8 1 82
1. IonetictByiite onepatopom A Ha GyHKIHIO A Y, roe Ay, = < 3 5( n g- _) sin 8 8(p

. SIBnsiercst mu maHHas GyHKIHS COOCTBEHHOM (pyHKIMEN yka3aHHOTO orniepaTopa? BapuaHTsl oTBeTa:
a) Jla, sBisercs
0) Her, ne sBusercs
B) [Ipennmoxxnute HHOW MOTHBHPOBAHHEIN OTBET:
Koo: M.: c. 59, Ne42, om. c. 85.

2. Onpenenure, KaKou JTUHAMUAYECKOMN epeMeHHOU COOTBETCTBYET orepaTop
2

2 Vi
T:—h—{izé 7"2 é)_'_ 92¢
2u r-or  or

}:

a) MOJTHOM SHEPTUH 3JEKTPOHA B aTOME BOJIOPOA

0) KHHETHYECKON 3HEPTHH DIICKTPOHA B aTOME BOAOPO/Ia
B) BEKTOPY UMITYJIbCA CBOOOTHOIO 3JIEKTPOHA.

Koo: M.:c. 71.

3. Ecni mpu m3aMepeHny KakoW-1uO0 BEMWYHMHBI MOTydaeTcs pa30poc 3Ha4YeHUH, HY)KHO BBIYHCIUTH CpedHee
3HaueHre. MOXHO JIM OTPaHUYHUTHCS STHM JUIS OLIEHKH Pe3yJIbTaTOB u3MepeHus? BapuaHTel oTBeTa:
a) da, MOXHO
0) Her, Henmb3s
B) Copmynupyiite Gosee MOIHBII MOTHBUPOBAHHBIA OTBET
Koo: M., c. 78, Ne 59, om. c. 99, 249.
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4. Kakoit Bug umeer oneparop ['amuiibToHa ISt MOJIEKYJIbI BOJIOpoa B ipuOmmkenun bopraa - Onmnenriimepa?
KaxoB cMbIcT mpuBOAMMBIX 0003HaueHuii? JlaliTe CBOOOAHBII 00OCHOBAHHBIN OTBET.
Koo: Muwn.: c. 90.

5. Yto Takoe rHOpHAN3aLis BAICHTHBIX aTOMHBIX opOuTaneii? Kakoe cTpoeHre nMeroT Monekyisl tiina AB,

. 2 2 )
€CIii CBSI3b B HUX 0Opasyercs 3a c4ér Sp—,sp —, Sp3—, Sp3d -, Sp3d —rubpuanzanuu opouraneii atoma A?

[IpuBeanTe mpuMepsl MOJOOHBIX MoKyl OTBET CBOOOHBIH.
Koo: Mun. c. 152.

TectoBoe 3aganue Ne2
1. SBnsercs B0 (byHKumI coS k3 COOCTBEHHOM (dyHKIHEH orepaTopa

1 02
—S 3_
(sin )( 295(/)

2
Vigp = —-) 7 Bapuante! orBera:

sn$ 084

a) Jla, sBnsercs
0) Her, ne sBusercs

B) YKaXuTe BO3SMOXKHBIN OOJIee MOTHBII MOTHBUPOBAHHBIN OTBET:
Koo: M., ¢.59, Ne 43, om. c. 121

A 2
h
< o~ o 2
2. OnpenmenuTe, KaKOW JMHAMHYECKOM ITEpEMEHHON COOTBETCTBYET onepatop H = —2— Ve +U(x,p,2,t):

a) UMITYJIECY YaCTHUIIBI
0) IOJTHOM PHEPTUN YACTHUIIHI B JEKaPTOBBIX KOOPAWHATAX

B) KHHETHYECKOW SHEPI'MH YACTUIIbI B ICKAPTOBBIX KOOPIMHATAX.
Koo: M., c. 71.

3. Moxer nu BennunHa L — L umerh Beero oauH 3Hak? BapuaHThl oTBETA:
a) Jla, moxer
0) Hert, He MmoxeT

B) YKaXHTE BO3MOKHBIN 00JIee IMOTHBIM 1 MOTHBHPOBAHHBIN OTBET
Koo: M., c. 78, Ne 60, om. 99.

4. Kaxkoii Bun umeer omeparop ['amunmbTOoHa 17T MHOTORJIEKTpOHHOro aroma? KakoB Qu3MYecKuil CMBICT
OCTOBHOT'O M KyJIOHOBCKOT'O HHTETPAJIOB B 3TOM omeparope? JlaiiTe cBOOOIHBIN 00OCHOBAHHBIN OTBET.
Koo: Muwn. c¢.51.

5. Kakas xoBaJleHTHas CBA3b Ha3bIBae€Tcsi O—,T—, O — CBA3bi0? [IpuBEnUTE NPUMEPHI COCAMHEHHI C TAaKMMH
cBsa3aMu. OTBeT CBOOOIHBIN.

TecToBoe 3amanue Ne3

1. SABnsercs m byHKUIMSA w = c,sing +c,cos Y COOCTBEHHOM ¢dbyHKUIMEH oreparopa

1 1 02
Vi =——- —(m3 —) (. —
sin ¢ 09 9 Op

—-) ? Bapuante! oTBera:
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a) [a, sBisercs
0) Her, He sBisercs
B) [IpuBenuTe HHOM BO3MOKHBII BApUAHT apryMEHTHPOBAHHOTO OTBETA!

2. OnpepenuTe, Kakol  JUHAMUYECKOM  IEPEeMEHHOM  CTaBUTCSI B COOTBETCTBHE  OIEpaTop

a) MOJIHOM SHEPTUH aTOMa BOJIOpoia
0) IOJTHOM HEPTUU aTOMa Tellns
B) MOMEHTY UMITYJIbCa YaCTHIIbI

3. Kak BBl OTHOCHTECHh K YTBEPXICHHUIO, YTO CpPEHss BenMuMHA pasHocTH L — L Bceria paBHsieTCS HYIO?
Bapuanrtsr:

a) YTBEpXKICHIE BEPHO

0) YTBepx/1eHre HEBEPHO

B) MlHO# BO3MOXHBIN OTBET CHOPMYITHPYHTE CAMH

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

4. NaiiTe ompeneneHWe IMOHSATHIO SHEPTHs CONpsDKeHHs (nenokanm3anuu). UemMy paBHA 3Ta SHEPrUs i
MoJIeKynbl OyTanuena-1,3? TIpoBenuTe pacu€r mo MeToay XIOKKeNsl U MOCTPOUTE SHEPTETHYECKYIO THarpaMMmy
MoJieKyel. OTBET CBOOOTHBIH.

5. Kak merox BC oObsicHsier Terpasapuueckoe crpoenne moiekynsl CCl, u oxrasppuueckoe - SF, ? Otser

CBOOOIHBIHN.

IlepeyeHb KOHTPOJIBbHBIX BOMPOCOB U TUMOBBIX 33724 JUIsl 3a4eTa M0 AUCHHILIHHE
«OCHOBBI KBAHTOBO XMMHUI)

Mexanndecknid crioco® omucaHusi. HaOmromaemple BeTMYHMHBI, WX YHCIEHHBIE 3HadeHWs. JlomycTumsbie
3HAUeHHS HAONIO/IaeMbIX BEJIMYWH, CIEKTp HaOmomaeMol BenwdnHbL @OYHKIWWA —pacipenerneHus.
MexaHndeckoe COCTOsSIHUE. Y paBHEHHE COCTOSHHS U ()yHKIIMH cocTOIHUA. DyHAaMEHTaNbHEII Ha00p, YUCIIO
creneHei cBoOombl. IIpocTpaHCTBO cocTOSHUM, M300pakaromas TOYKa M BEKTOp cocTosHus. CpaBHEHHE
KJIaCCUYECKOM, CTATHCTHYCCKON M KBAHTOBON MEXaHUKH.
Mexannka MuKpodacTull. OcoOEHHOCTH TPOLEAYPhl M3MEPEHHs] W KOHCTPYKIHMH TpuOOpoB. JluckperHo-
BEPOSITHOCTHBII XapakTep MHUKPOCKOMUYECKUX sBJIeHUU. ONTHKO-MEXaHWYecKas aHajorus, runoreza Jle-
Bpoitns, kopnyckyisipHas U BOJIHOBAas MEXaHUKA.
BepostrocTn 1 ammuntyasl. CBOWMCTBA aMILTUTY BEPOSTHOCTH, X W3MEHEHHS B IPOCTPAHCTBE U BPEMEHHU.
CrnoxeHne 1 YMHOKEHUE aMITTUTY/.

KBaHTOBO-MeXaHWYECKOE COCTOSIHHE, BEKTOP COCTOSIHUSA, Opa- M KeT-BEKTOPHL. [IpocTpaHCTBO COCTOSIHUMA, €ro
0a3uUChHI, MPUHIIMIT CYTIEPITIO3UIIUU. BEeKTOp COCTOSIHUS M BOTHOBAs (DYHKITHSL.

KBaHTOBO-MEXaHWYECKHE OIepaTopbl HaOMIOAAEMBIX, MX MaTpWU4HbIE mpencTaBieHus. CoOCTBEHHBIS
BEKTOpbl M WX (YHKIMOHANBHBIE TMIpefcTaBlieHUs (BOMHOBbIe (yHKIHUH). COOCTBEHHBIE 3HAYCHUS
OIIepPaToOpPOB, NX GU3NIECKUN CMBICI.

CoBMECTHO-H3MEPUMBIE W COBMECTHO-HEM3MepUMble HabOmogaeMble. KoMMyTanmMoHHBIE COOTHOIIEHUS
KBaHTOBO-MEXaHHUYECKHX orepatopoB. [IpuHimn Heonpenenennocty [ efizenOepra.

OBomonus HaONIOAaeMBbIX BO BpeMeHHU. YpaBHeHue sBomonuu. Omeparop ['ammibToHa M ypaBHEHUE
Hlpenunrepa. CrauuoHapHbIE COCTOSIHUA, chekTp sHepruid. CrauuonapHoe ypasHenue Illpenunrepa.
CpaBHEHHE KIIACCUYECKOM, CTATUCTUYECKON U KBAHTOBOM MEXaHUKU.
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Cyneprno3unroHHbIE HECTALMOHAPHBIE COCTOSIHUS, UX 3BOMIONMS BO BpeMeHH. KBaHTOBBIE MEepexo bl MEXAY
CTallMOHAPHBIMU COCTOSHUSMU B PE3YNIbTATE BHEIIHUX BO3MYILEHUI.
OmnepaTopsl UMITyJIbCa 1 MOMEHTA UMITYJIbca M UX MPOEKLINH, COOCTBEHHBIE COCTOSIHUSI.
HepaznnuumocTs MHUKpOYACTHIl, CUMMETPUYHBIE M AaHTHCHUMMETPUYHBIE BOJHOBBIE (yHKUMHU. [IpuHIMN
[Naymu. ®epMuoHbI U 0030HBI.
CnuHoBBIE CBoOMcTBa MuKpodacTuil. CHIUHOBOM M MarHUTHBIM MoMeHTHI. [IpuGop Illtepna-I'epnaxa.
XapaKTepUCTUKH CIHMHA: MOAYJb U MPOEKIUs, UX JOMyCTUMBbIe 3HaueHus. MynbpTumiernocts. CHOUHOBBIE
BOJTHOBBIEC (DYHKIIWH.
[TpuHIMITBI TIOCTPOCHUST KBAaHTOBO-MEXAaHMYECKUX MOJIETIeH MHOTOJIEKTPOHHBIX cHcTeM. [Ipubmikenue
HEB3aMMOJICHCTBYIOIIUX YaCTUI], IOCTPOCHUE TJI00aTbHOH BONHOBOM (YHKIMM W3 OJHOYACTUYHBIX
¢dyHkmit-opouTtaneii. OnepaTopsl JJisi MHOTOYaCTHYHBIX cucTeM. [ 1o0anpHble U JIOKaTbHbIE HA0II01aeMBbIe.
CucreMbl M3 B3aMMOJEHUCTBYIONMX dacTull. OpOUTalibHAs MOJENb, IOCTPOSHHUE TI00ATBHON BOJHOBOM
¢byHkuuu B Buje onpenenurens Caatepa.
. [Ipobnema noadopa U ontuMu3anuu opourtanei. Bapuannonnsiii npuniun. [loustue o merone CCII. Crnun-
opouTau.
Cummerpusi, ee pasHOBUAHOCTH. CHocoObI OMUCAHWS CHMMETPUU: OIEpallid U AJIEMEHThl CUMMETPHH,
TPyNOIbl CUMMETpHUH. THIBI CUMMETpPUH (HEIPUBOIUMBIE TPEACTABICHHUS TPYyMI). TaONuIlbl XapaKTepoB.
DU3NKO-XUMHIYECKHE TTPUITOKEHHUS.
Bexropsl. JluHeliHbIe BeKTOpHBIE TpocTpaHCcTBa. Omepanuy ¢ BEKTOpaMH (CIOKEHWE W yMHOXKEHHE Ha
yncno). CkansipHOe TPOM3BEIAEHHE BEKTOPOB, [UITMHA (HOpMa) BEKTOpa, HOPMHUPOBKA. YTIBI MEXKIY
BEKTOpPaMHU.
JluHeitHbIe omepaTopsl U WX cBoiicTBa. CriekTp oneparopa (coOCTBEHHbIE 3HAUCHHS U COOCTBEHHBIE BEKTOPHI)
Y METOJBI €T0 HaXOXKICHUS.
Mopnens cBobomHO# acTuisl. CTalMiOHApHBIE COCTOSIHUS, HAaONIfOfaeMble U BOTHOBBIEC (QyHKIMH. PH3MKO-
XUMHUYECKUE IIPUITOKECHUSI.
Mogenp 9acTulbl B TPEXMEPHOM IOTEHIMAIbHOM sAuke. CTalOHapHBIE COCTOSHUS, HaOIIOAaeMble U
BOJMHOBble (yHKUUHU. BnusHue pasmepoB u (QopMbl smuKa. B3auMoneldcTBHE 4YacTHLIBI B SIIIUKE C
TepMocTaToM. PUBHKO-XUMUYECKUE TIPUTIOKECHHUS.
Mogens onmHOMepHOro ocmniTopa. CTalyoHapHbIE COCTOSHUS, HAOMIOZaeMble W BOJHOBBIE (YHKLUH.
MHoromepHbIii ocnmunIsATop. HopmanpHBIe KoieOaHWs. B3amMoneicTBHE OCIHIUIATOpPA C TEPMOCTATOM.
PU3NKO-XUMUYECKU € TTPUTOKECHUS.
Mogenp miockoro poratopa. CranMoHapHble COCTOSIHMS, HaOMIogaeMble M BOJIHOBbIE (DYHKLUH.
BzaumoneiictBue poratopa ¢ TepmoctatoM. PU3NKO-XUMUYECKUE TPUITIOKEHUS
DBomonyg BOJMHOBOW (PYHKIIMM BO BpeMeHH. MOIEKyIIpHBIA HOH Boaopoja. KBaHTOBO-MEXaHHYECKHMA
pe3oHaHC. PU3NKO-XUMHYECKHE TPUIIOKEHUS.
KBaHTOBO-MEXaHNYECKOE ONUCAaHUE OIHOAIIEKTPOHHOro aroma. CTannoHapHBIE COCTOSHUA. KBaHTOBBIE
yrcia. BonmHoOBele (QyHKLIMH, MX Y3710Bas CTPyKTypa U cummeTpusi. HaOmiomaemble, MX AOMyCTHMBIE
3HAYCHMUSL.
Meroauka TMOCTPOEHUS SJEKTPOHHBIX BONHOBBIX (pyHKIMiIT Momekyn B Meromax BC m MO. Brnmsaue
CUMMETpHH 00beKTa. MoNeKynsapHble OpOWTanyd, HMX TUIbl (KAHOHHYECKHE M JIOKAJM30BAaHHbBIE) H
XapaKTEPUCTUKHU. ¥Y3JI0Basi CTPYKTypa BOIHOBBIX (DYHKUHUH, U CBSI3b C SHEPTHEH.
OHepreruyeckue M KOPPEIALMOHHBIE  JUarpaMMbl — MOJIEKYJ.  OJEKTPOHHBbIE  KOH(UIrypauuu.
Kongurypannonnoe B3aumozeiicreue B meroge MO.
. lIpocroit meron Xrokkenst. O6nacTs npuMeHnMocTH. OOIIHe 3aKOHOMEPHOCTH.
. IloBepxHOCTH OTEHUMATBHON 3Heprun Monekyn. Ctpykrypa 11D u meronsl ee onucanus (SHEPreTHUECKHE
KapThl U SHEpreTHIecKue npopmin). XuMuaeckue GOpMbl U MEPEXOAbI MEKTY HUMH.
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TunoBble 3a1a4M JJIsl 3a49€Ta
HJ’IH JABYX BCKTOPOB C U3BCCTHBIMHM KOOpAWHATAMU BBIYUCIWUTL HUX MOIAYJIHU, CKAJSIPHOC INPOM3BCACHUC U

BEIMUYUHY yTJ1a MEXITY BEKTOPAMH.

. IIpeoOpa3oBaTh BEKTOP-CTPOKY U BEKTOP-CTONOEIN C 3aJaHHBIMUA KOOpAMHATAMH TMOCPEACTBOM MATPUYHOTO
oreparopa.

. Halitu maTpuiy oneparopa, mocTpOEHHOI'0 U3 JIBYX APYIHMX M3BECTHBIX ONEPATOPOB IO HEKOTOPOMY MPABHITY
(cmoxeHnue, yMHO)KEHHE, BO3BEJICHHUE B CTEIEHb).

. BEIUHCITUTE BEpOSATHOCTH CIOKHOTO COOBITHSI, €CTIM U3BECTHBI aMILTATYBI 3JIEMEHTAPHBIX COOBITHH.

. Onpenenuth, K KaKOMy THITY 4acTull (pepMHOH Wi 0030H) U cUcTeM ((pepMUOHHAS UM 0030HHAS) OTHOCHUTCS
00BEKT (PO, aTOM, MOJIEKYJIa, HOH ).

. BeraucnuTh ciuHOBOE KBAHTOBOE YHCIIO 10 MYJIBTUILIETHOCTH.

. OnpenenuTh OTHOCHTENBHOE TMOJIOKEHNE Ha IHEPTeTHUECKOl MIKane sl Habopa MOJEKyJ, HaXOIIINXCS B
M30JINPOBAHHOM TMOTEHIIMATBHOM SIIUKE B OJMHAKOBBIX YCIOBHAX.

. CocTaBuTh BOTHOBYIO (DYHKIIMIO B BUjIe onpenenuTens Crerepa Juid 3aJaHHOTO aTOMa, HOHA, MOJICKYJIbI.

. Harmucats Buz onepatopa ['amuiibToHa A1 aTOMa, HOHA UIIM MOJIEKYJIBI B JIEKAPTOBOW CUCTEME KOOPIUHAT.

10. IToctpouts JIMO B Bune JIKAO mis yka3aHHON XMMHYECKON CBSI3M B 3aJIaHHON MOJIEKyJe. YKazaTh THI
cummerpu 310it JIMO (o-, 7t- i J-).

11. Ykazath Me30oMepHbIe 3QPEKTHI U UX THITHI JJIS 33IAHHOW MOJICKYJIbI.

12. JIns 3amaHHON MONEKYNBI ¢ M3BECTHOM Marpuned koddpdumreHToB MO BBIMHCINTH 3apsiibl aTOMOB H
HOPSIIKY CBSI3EH.

OueHuBaHMe OTBETA CTY/ACHTA HA 3a4eTe
Xapaxmepucmuxka omeema oannwl

JlaH ToJHBIN, pa3BEpHYTHIM OTBET HAa IMOCTABJICHHBIA BOIPOC, IMOKa3aHa COBOKYMHOCTH | 27-30
OCO3HAHHBIX 3HAaHWUH 00 OOBEKTe, WPOSBIAIOMASCS B CBOOOTHOM OIICPHUPOBAHHH
MOHATUAMH, YMEHWW BBIICNUTh CYIIECTBEHHBIE WM HECYIIECTBEHHBIE €ro MpHU3HAKH,
MIPUINHHO-CJICICTBEHHBIE CBS3U. 3HaHHE 00 00BEKTe JIeMOHCTpHpyercs Ha ¢GoHE
MMOHMMAaHWS €ro B CHUCTEME [aHHOW HAayKd W MEXKIUCIHUIUIMHAPHBIX CBsizel. OTBeT
dbopmynmpyercs B TEpMHUHAX HAyKHW, W3JIOKEH JUTEPATYPHBIM SI3BIKOM, JIOTHYEH,
JOKa3aTeJeH, TEeMOHCTPUPYET aBTOPCKYIO MO3UIINIO CTYJEHTA.

JaH monHbIA, pa3BepHYTHI OTBET Ha IOCTABJICHHBIA BOIIPOC, MOKA3aHA COBOKYIHOCTH
OCO3HAaHHBIX 3HAHWI 00 00BEKTE, TOKA3aTENFHO PACKPHITHI OCHOBHBIE MOJIOKEHUS TEMEI; B
OTBETE TIPOCISKMBAETCS  YETKas CTPYKTypa, JOTWYECKas IIOCIENOBaTEbHOCTbD,
OTpa’karoIasi CyIIHOCTh PACKPBIBAEMBIX IOHSTHIA, TEOPH, SBIeHUA. 3HaHNUE 00 00BeKTe
IEeMOHCTpUpyeTcss Ha (OHE TIOHMMaHWS €ro B CHCTEME JaHHOW HayKd |
MEXKIUCIUIUIMHAPHBIX CBsi3eil. OTBET H3IIOKEH JUTEPAaTYPHBIM SI3BIKOM B TEPMHHAX
Hayku. MoryT OBITH IOMYIIEHB HENOYETHl B ONPENENeHWH TOHSATHH, HCIpaBICHHBIC
CTYJEHTOM CaMOCTOSTEIIFHO B MTPOIECCE OTBETA.

[JlaH monHbIi, pa3BEpHYTHIA OTBET HAa MOCTABJICHHBIN BONPOC, OKa3aHO YMEHUE BBIICIUTh
CYIIECTBEHHbIE M HECYIIECTBEHHBIC MPU3HAKH, MPUYHMHHO-CIIEACTBEHHBIE CBs3U. OTBET
YeTKO CTPYKTYpHUpPOBaH, JIOTHYEH, W3JIOKEH B TepMuHaX Hayku. OmHako momymeHsl | 19-22
HE3HAYWTENbHBIE OIMMOKH WM HEAOYEThl, WCIpPAaBICHHbIE CTYJEHTOM C TOMOIIBIO
«HABOJIAIINX)» BOIMPOCOB MPENoaBaTes.

JlaH TIONMHBIA, HO HEMOCTATOYHO TMOCIIEIOBATENBHBIA OTBET HA TIOCTABJIEHHBIH BOIPOC, HO
IIPY STOM TIOKAa3aHO YMEHHE BBIICNUTH CYIIECTBEHHBIE M HECYIIECTBEHHBIE NMPU3HAKU H
MIPUYMHHO-CIIEAICTBeHHbIe CBsi3u. OTBET JIOTHYEH W W3JIOKEeH B TepMmuHax Haykw. Moryr | 15-18
OBITh JOMyIIeHbl 1—2 omuOKA B ONpeNeNieHUH OCHOBHBIX IOHSTHIA, KOTOPBIE CTYACHT
3aTPYJHAETCS UCIPABUTh CAMOCTOSTEIBHO.

JlaH HeJoCTaTOYHO TOJHBIHK W HEOOCTaTOYHO pa3BepHYThId oTBer. Jlormka w
MOCIIEAOBATENLHOCTD M3JIOKEHUSI UMEIOT HapylieHus. [lonymeHsl ommOKd B pacKpbITUU
MOHATHH, ynmoTpeOneHun TepMuHOB. CTYIEHT HE CHOCOOEH CaMOCTOSTENBHO BBIACIUTD
CYIIECTBEHHBIEC 1 HECYIIECTBEHHBIE NPU3HAKU M IPUYMHHO-CIIEACTBEHHbIE CBA3U. CTYAEHT

23-26

11-14
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MOXKET KOHKPETH3UPOBaTh OOOOINECHHBIC 3HAHWs, JIOKa3aB Ha MpUMeEpax WX OCHOBHBIC
MOJIOKEHUS TOJBKO C TIOMOINBI0 TpernonmaBarens. PedeBoe odopmiieHue Tpedyer
MOMPABOK, KOPPEKITUH.

JlaH HEemodHBINA OTBET, JJOTUKA U MOCIEAOBATEILHOCTh M3JI0KEHUS UMEIOT CYIIECTBEHHBIC
HapymieHus. JlomymieHsl TpyOble OMMOKH TPU OMPEACICHUN CYIIHOCTH PAaCKPhIBACMBIX
TIOHSITUH, TEOPU, SBIICHUH, BCICACTBUEC HETIOHUMAHUS CTYJEHTOM HX CYIIIECCTBEHHBIX U
HECYUIECTBEHHBIX MPU3HAKOB M CBf3eld. B OTBETEe OTCYTCTBYIOT BBIBOIBI. YMEHHUE
PACKpBITh KOHKPETHBIC TMPOSBICHMS OOOOIICHHBIX 3HAHWH HE II0Ka3aHo. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK, KOPPEKITHH.

7-10

JlaH HEMOJHBINA OTBET, MPECTABIISAIONINI COO0M pa3pO3HEHHBIC 3HAHUS 10 TEME BOIPOCA C
CYIIECTBEHHBIMH OIIMOKaMHW B ompefeneHusx. [IpucyTcTByrOT ¢parMeHTapHOCTb,
HEJIOTUYHOCTh H3NOKeHUs. CTYIeHT HE OCO3HAET CBS3b JAHHOTO TIOHSATHS, TEOPHH,
SABJICHUA C JPYIrUMU 00BEeKTaMHU JUCIHUITIIUHBI. OTCyTCTBy}OT BbIBOJbI, KOHKPETHU3alUsA 1
J0Ka3aTCIIbHOCTh H3JI0KCHHSA. Peun HErpaMoOTHasd. I[OHOJ'IHI/ITGHI)HLIC U YTOUHAIONIUEC
BOIPOCHI MpErnoJaaBaTejid HEC IMPUBOAAT K KOPPCKUOUHU OTBETa CTYACHTA HE TOJIBKO Ha

1-6

MOCTaBJICHHBIN BOIPOC, HO U HA APYTHUEC BOMPOCHI AW CIIUITJIMHBI.

He IMOJTYy4YC€HbI OTBETEI 110 0a30BEIM BOIIpoCaM AYCIUIIIIMHBIL.

Iloxa3zaTeau u KPUTCPUH OLICHUBAHUS KOM]’[eTe]—[H]{[ﬁ Ha Pas/iMdHbIX 3Tamax ux (l)OpMHpOBaHHfl,
OIMUCAHHUE IIIKAJ OLICHUBAHUA

YpoBeHb chOPMHUPOBAHHOCTH KOMIIETEHIIU

«MuHUMAJIbLHBIH
YPOBEHb He
JOCTUTHYT» (MeHee
50 6a/L10B)
Kommnerennmu He
chopMHpPOBAHEI.

«MuHUMaAJIbHBIH
ypoBenb» (50-70 6an10B)
Komnerenmuu
c(hOPMHUPOBAHBL.

CdopmupoBaHbl 6a30BBIC

«Cpennuii ypoBeHb»
(71-85 6an0B)
Komnerenmnun
c(hOPMHUPOBAHBI.

3HaHUS OOMIUPHEIE,

«BbIcokuii
ypoBeHb» (86-100
0a/1J10B)
Komnerennuu
c(hopMHpOBaAHEI.

CTPYKTYPBI 3HAHUH. CUCTEMHBIE. 3HaHUA TBEpbIE,
3HaHUS OTCYTCTBYIOT, | YMeHHs (pparMeHTapHbI U YMeHust HOCST apryMEHTHPOBaHH
YMEHHUSI 1 HaBbIKH HE HOCSAT PENPOAyKTUBHBIN PETPOTYKTHBHBIN b€, BCECTOPOHHHE.

chOopMHUPOBaHBI. XapakKrep. XapakxTep, MPUMEHSIOTCS | YMEHUS YCHElIHO
JemMoHCTpUpYeTCsS HU3KHIA K PEIISHUIO TUITOBBIX MIPUMEHSIOTCS K
YpOBEHb 3aJJaHUM. pELICHUIO KaK
CaMOCTOSATEINbHOCTH JemoncTpupyercs THTIOBBIX, TaK U
MTPaKTUIECKOT0 HABHIKA. JIOCTATOYHBINA YPOBEHB HECTaHJAPTHBIX
CaMOCTOATENbHOCTH TBOPYECKHX
YCTOMYUBOT O 3a1aHUM.
MPAKTHYECKOro HaBbIKa. | [lemoHCTpHpyercs
BBICOKUI YPOBEHb
CaMOCTOATETBHOCT
1, BBICOKAs
aJlalTHBHOCTD
MIPAKTHIECKOTO
HaBbIKa
Onucanue KpUuTepUeB OLlCHUBAHUS
OO6yuaromuiics OO0yJaromuiics OO0yuaromuiics OO0y4aromuiics
JEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTpPUPYET:
- CYIIECTBEHHBIE - 3HaHHSI TEOPETUIECKOTO - 3HaHWE U IOHUMAaHNe - rIyOoKue,
MpOOENBbI B 3HAHUSX MaTepuana; OCHOBHBIX BOITPOCOB BCECTOPOHHUE U
y4e0HOro MaTepHuaa; - HETIOJTHBIE OTBETHI Ha KOHTPOJIUPYEMOT0 apryMEHTHPOBaHH
- TOITYCKAIOTCS OCHOBHBIE BOIIPOCHI, 00beMa MPOrpaMMHOTO bl 3HAHUS
NPUHIUIIAATIBHBIE OITMOKH B OTBETE, MaTtepuana; MIPOrpaMMHOr0
OIIMOKH MPU OTBETE€ | HEAOCTATOYHOE MOHMMAaHUE - TBEP/IbIC 3HAHUS MaTepuana;
Ha OCHOBHBIE BOIIPOCHI CYIIHOCTH HU3JaraeMbIxX TEOPETUYECKOT O - MIOJTHOE
Omiera, OTCYTCTBYET BOIIPOCOB; MaTtepuana. MMOHUMaHUE
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3HaHUE U IOHUMaHue
OCHOBHBIX IIOHATHH U
KaTerOpuu;

- HEIIOHUMAaHHE
CYLIHOCTH
JIOIIOJTHUTENbHBIX
BOIIPOCOB B paMKax

- HEyBEpEHHbIEC U HETOYHBIE
OTBETHI Ha
JIOTIOJTHUTENBbHBIE BOTIPOCHI;
- HEZIOCTaTOYHOE BJIaJICHHE
JIUTEPATypOH,
PEKOMEH TOBaHHOM
porpaMMon AUCLUIUIMHEL,

-CIIOCOOHOCTE
yCTaHaBJINBATh U
OOBSICHITH CBA3b

MIPAKTUKA M TEOPHH,
BBISIBIIATE TPOTHBOPEYHS,
POOJIEMBbI U TCHICHIIMH
Pa3BUTHS;

CYLIHOCTH U
B3alMOCBSI3U
paccMaTpuBaeMbIX
MPOLIECCOB U
SIBJICHUH, TOYHOE
3HAHWE OCHOBHBIX
MIOHATUH B PAMKaxX

3ajiaHuil Ousera; - yMeHHe 0e3 rpyObIX - IPaBUJIbHBIC U 00CyKIaeMbIX
- OTCYTCTBHE YMEHHUSA OLIMOOK peraTh KOHKpETHBIE, 06e3 TpYyObIX 3a/laHul;
BBITTOJITHATH IMPAKTUYCCKUC 3aJaHN, OIHI/I6OK, OTBCTHI HA - CHOCO6HOCTI)
MPaKTUYCCKUC KOTOPBIC CIICAYCT IMOCTAaBJICHHLIC BOIIPOCHI; YCTaHaBJIMBATh U
3aJaHus, BBIIIOJIHUTD. - YMCHHUC pCIIaTh O6T>ﬂCH$1TI: CBA3b
npeayCMOTPCHHEBIC IMPAKTUYCCKUC 3aJaHu, IMPAKTHUKU U
IPOrpaMMoi KOTOpBIE CIIeyeT TEOPHUH;
JUCHUIIIINHBI, BBITIOJIHUTB, - JIOTUYCCKH
- OTCYTCTBHE - BIIaJICHHE OCHOBHOMN MOCIIe0BaTEbHEIE
FOTOBHOCTH JTUTEPATYpPOH, , COZiep KaTeNbHbIE,
(crmocobHOCTH) K PEeKOMEH TOBaHHOM KOHKPETHBIE U
JIACKYCCHU U HU3KYIO MporpaMmon HACYEPITBIBAIOIINAE
CTCIICHb JHUCITUITIIMHBI, OTBETHI HA BCE
KOHTAaKTHOCTH. - HaJInYue COOCTBEHHOM 3aJlaHMs OujIeTa, a
000CHOBaHHOM MTO3UTIHN TaKxkKe
0 00CYXIaeMbIM JTOTIOJTHUTEITLHBIE
BOITPOCAM. BOIPOCHI
Bo3MoxHBI 3K3aMEHATOpPA;
HE3HAYUTENbHBIC - YMEHHE peliaTh
Or'OBOPKH ¥ HETOYHOCTH B MPAKTUYECKHE
PaCKpBITHH OTJETbHBIX 3aJ]aHus;
MOJIOKEHHUI BOPOCOB - cBOOOIHOE
owunera, MPUCYTCTBYET UCIIOJIb30BaHHE B
HEYBEPEHHOCTh B OTBETaX OTBETax Ha
Ha BOMPOCHI BOIPOCHI
MaTepuajoB
PEKOMEH JOBAHHOM
OCHOBHOH U
JIOTIOJTHUTEIBHON
JIUTEPATYPBHIL.
Ouenka Onenka Onenka «xopouoy / Ouenka
«HEY/IOBJIETBOPUTEJIb | «Y/IOBJIETBOPUTEIbHOY / «3a4TEHO» «OTJIUYHO» /
HO» /He3a4TeHO «3a4TEHO» «3aYTEHO»

Tembl 1a00opaTopHbIX padoT (JIadopaTopHbI NPAKTUKYM).
JlaGopaTopHbIil TPaKTUKYM Y4€OHBIM IUIAHOM HE IPEAYCMOTPEH.

IIpumepHasi TeMaTHKa KypCcOBbIX padoT.
KypcoBbie paboTsl y4eOHBIM MJIAHOM HE IIPEAYCMOTPEHBI.
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9. YueOHO-MeToMUYECKOE U HH(OPMAIHMOHHOE 0DecTiedeH e U CIUIJIHMHBI (MOTYJIS)

JIuteparypa
a) OCHOBHAs JIUTepaTypa:
1. CrenanoB, H. ®. KBantoBass mexaHunka u kBaHTOBas xumusa B 2 4. Yacme I: yueOHUK U
MPaKTUKyM Ui akagemudeckoro OakanaBpuata / H. @. CrenaHoB. — 2-e u3a., ucnp. U jgon. — Mocksa:

WznatensctBo FOpaiit, 2018. — 233 ¢. — (bakanasp. Axkagemuueckuii kypc). — ISBN 978-5-9916-9385-1. —
Texcr: anekrponnsiii / DbC FOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/422365.
2. CrenanoB, H. ®. KBanToBass mexaHunka u KBaHTOBas xumusa B 2 4. Yacms 2: yueOHUK U

MPaKTUKyM Ui akagemudeckoro OakanmaBpuata / H. ®@. CrenaHoB. — 2-e u3a., uchp. U jgon. — Mocksa:
WznatennctBo FOpaiit, 2018. — 283 ¢. — (bakanasp. Axkagemuueckuii kypc). — ISBN 978-5-9916-9390-5. —
Tekct: anexrponnsii / OBC HOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/422395

3. EpmaxoB, A. U. KBantoBas MexaHunka W KkBaHTOBas xumusa. B 2 4. Yacme 1. KBanToBas
MexaHHKa: Y9eOHUK W MPakTHKyM Juis By30B / A. W. EpmakoB. — Mocksa: UznarensctBo FOpaiit, 2019. — 183
c. — (Beicmee obpazoBanue). — ISBN 978-5-534-00127-3. — Tekcr: anekrponnsiii / BC Opaiit [caldT]. —
URL: https://urait.ru/bcode/437641.

4. Epmaxos, A. M. KBanToBas Mexanuka u kBaHTOBas xumus. B 2 4. Yacms 2. KBanTOBast XUMHS:

y4eOHUK M TpakTHKyM st By3oB / A. M. EpmakoB. — Mocksa: MznarensctBo FOpaiit, 2019. — 402 c. —
(Briciiee obpazoBanue). — ISBN 978-5-534-00128-0. — Tekct: anexkrponnsiii / OBC Opait [caiit]. —
URL: https://urait.ru/bcode/437642.

5. Maiiep U., 30pannbie rnaBsl kBaHTOBOW xumuu / M. Maiiep - M.: Jlaboparopust 3nanuid, 2017.
- 387 c. - ISBN 978-5-00101-501-7 - Tekcr: anekrponusiii / ObC "Koncynbrant crymenra": [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9785001015017.html

6. Hupenscon, B. I'. KBanToBas xumus. Monekysbl, MOJIEKYISIpPHbIE CUCTEMbI U TBEP/bIE TENA:
yaebHoe rmocobue aas By30B / B. I'. Ilupenscon - Mocksa: Jlaboparopus 3uanwuii, 2017. - 522 ¢. (YueOHHK 115
BhIcieit mkonbl) - ISBN 978-5-00101-502-4. - Tekcr: anekrponnsiii // 3BC "KoHcyasTanT cTyaeHTa": [caiT]. -
URL.: https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum mocTyTia: 1Mo MOIITHCKE.

7. boxenko K.B., OcHOBBI KBaHTOBOI xuMun: KoHcmekr Jekimii / K.B. Boxkenko. - M.:
UznarensctBo PY/IH, 2010. - 124 c. - ISBN 978-5-209-03510-7 - Tekct: anektponnsbiii // IbC "KoncynbTant
crynenta": [caiit]. - URL: http://www.studentlibrary.ru/book/ISBN9785209035107.html

8. HopanoBud, JI.A. OCHOBBI KBaHTOBO-MEXaHHYECKHUX IIPEIACTABICHWH O CTPOCHWH aroma /
J.A. HopanoBrnu; MunuctepctBo o0pa3oBanns W Hayku Poccuiickoir @Demepanuu, DenepanbHoe
rOCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKIEHHE BBICIIETO MPO(ECCHOHAIBHOTO 00pa30BaHUS

«tOxnpit  penepanpubit  yHUBepcuTer'. — PocroB-Ha-Jlony: WM3matrensctBo FOxHOrO (pemepanbHOro
YHUBEPCUTETA, 2011. - 100 c. - Pexxum JocTyna: mno MOATIHCKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=241141

9. Benpunckuii, P.B. KantoBas mexanmka / P.B. Bempunckuii; ®denepambHoe areHTCTBO II0

obpazoBannto Poccuiickoit ®enepanuu, dDemepanbHOE TOCYIapCTBEHHOE O00pa30BaTENbHOE YUPEKICHUE
BBICIIEro mnpodeccuoHampHOro obOpaszoBanus "FOxHbIN QenepanpHbii yHUBepcuter'. — PocroB-Ha-/loHy:
WznarensctBo OxHOTrO (enepansHoro yHusepcurera, 2009. — 384 c. — Pexxum nocryma: mo HoOANuUCKe. —
URL: http://biblioclub.ru/index.php?page=book&id=240937.

10. KsantoBas teopust / W.B. Konsitun, A.C. Kopres, H.JI. Manakos, M.B. ®ponos. — 2-e u3.,

crep. — Mocksa; bepnun: upexr-Menua, 2018. — 263 c.: mi., Tabmn., cxem. — PexxuM noctyma: 1mo moamucke. —
URL: http://biblioclub.ru/index.php?page=book&id=480949. — bubmuorp. B k1. — ISBN 978-5-4475-9530-2. —
DOI 10.23681/480949. — TeKcT: 37€KTPOHHBIH.

0) MOMOJIHUTEJBbHAS JTUTEpaTypa
11. Arumes, A.Il. OcHoBbl kBaHTOBOW MexaHuku u SAMP-cnekrpockonuu / A.ILl. Aruiies,

W.IIL [nmkuHaa, M.A. ArumeBa; MunnctepcTBo  oOpa3oBaHusi W Hayku Poccun, ®DenepaibHoe
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https://www.biblio-online.ru/bcode/422365
https://www.biblio-online.ru/bcode/422395
https://urait.ru/bcode/437641
https://urait.ru/bcode/437642
http://www.studentlibrary.ru/book/ISBN9785001015017.html
https://www.studentlibrary.ru/book/ISBN9785001015024.html
http://www.studentlibrary.ru/book/ISBN9785209035107.html
http://biblioclub.ru/index.php?page=book&id=241141
http://biblioclub.ru/index.php?page=book&id=240937
http://biblioclub.ru/index.php?page=book&id=480949

rocyagapCTBEHHOC 6IOI[)KCTHOC O6pa3OBaTCJ'IBHOC YUPCKACHNUE BBICIICTO HpO(I)CCCI/IOHaJ'IBHOFO 06pa3013aHI/151
«Kazanckuii HallMOHAILHBIA HCCJICI0BATEIbCKUI TEXHOJOTMYCCKUH YHUBCEPCUTET». — KazaHsb: H3pgaTenbcTBO

KHUTY, 2013. - 107 «c¢.: wm, Tabm, cxem. — Pexum jgocryma: 1O  MOANMUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=258680
12. Munkun B.U., Cumkun b.f., Munses P.M. Teopus crpoeHus MOJEKYJ (3JICKTPOHHBIC

000m0ukn): Yued. mocobue ais yH-ToB. - M.: Beicii. mikona, 1979. - 407 c.

13. Enrorun I1.B., KantoBas mexanuka (c 3amayamu) / Ilox pen. H.H. BoromoOoBa. - usnm. 2-e,
nepepad. - M.: ®UIMATIIUT, 2000. - 304 c. - ISBN 5-9221-0077-7 - Tekcr: anektponHsii // DBC
"KoncynbTanT cryznenrta': [caidt]. - URL: http://www.studentlibrary.ru/book/ISBN5922100777.html

14. Kpamennnnn, B.M1. KBanToBass XMMusi U KBaHTOBas MEXaHWKa B NMPUMEHEHWH K 3a7adam /

B.W. Kpamennnnn, E.I'. I'azenayp, JIL.B. Ky3ssmuna. — Kewmepoo: KemepoBckuil rocynapcTBEeHHBIN
YHUBEPCHUTET, 2012. - 56 c. - Pexxnm JocTyma: o MIOATIMCKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=232678.

15. Kpamennnun, B.1. Cummerpus B xumuu / B.W. Kpamenunus, E.I'. T'azenayp, JI.B. Ky3pmuna.

— Kemeposo: Kemeposckuit rocynapctBennslii yauBepcuteT, 2013. — 80 ¢. — Pexxum poctymna: mo nmoamucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=232679
16. I'pomosa, E.}O. Crpoenne aroma. Xummdeckas cBsizb / E.JO. ['pomoBa, JL.A. AnbMeTKHHa,

I'.B. Bynunoposa; MunuctepctBo oopazoBanus u Hayku Poccun, @enepanbHOE rOCyAapCTBEHHOE OIO/KETHOE
o0pazoBarelbHOE YYpeXKJIeHUE BhIcIIero oOpazoBaHus «Ka3aHCKMIA HAIlMOHAIBLHBIA HCCIIENOBATELCKAN
TeXHONOrn4Yeckuil yauBepcuteT». — Kazanbs: M3natenscteo KHUTY, 2017. — 108 c.: min. — Pexxum moctyma: mo
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901.

17. OOmass u Heopranuueckass xumusi / B.B. Jleaucos, B.M. Tamanos, W.A. Jlenucosa,

T.W. dpoBoBo3oBa; noja pea. B.B. JlenucoBa, B.M. TananoBa. — PoctoB-Ha-Jlony: U3natenbctBo «DEHUKCY,
2013. — 576 c.. un., cxem., Tabn. — (Beicmiee oOpa3oBanue). — PexxuM [ocTyma: IO TOAMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=271598.

18. Jlymetiko, T.I'. Meronmonorudeckuii 6a3uc xumun. Kak permaroTcss HaygHbIC 3a/1adi: YICOHUK C

pe3yabTaTamMu aBTOpckux ucciaenoBanuit / T.I'. Jlymeiiko; MuHucTepcTBO 00pa3oBaHus U Hayku Poccuiickoit
Qenepanny, DenepanbHOE TOCYNAPCTBEHHOE AaBTOHOMHOE O0pa30BaTEbHOE YUPEXKACHHE  BBICIIETO
obpazoBanus «HOxHBIA (hemepabHBIN YHHBEPCUTETY», XUMHUECKUil pakyiapTeT. — PocToB-Ha-/{ony; Taranpor:
WznmarensctBo HOxHOTO (henepanpHoro yausepcurera, 2018. — 447 c.: uin. — PexxuMm goctyma: 1Mo MoArucKe. —
URL: http://biblioclub.ru/index.php?page=book&id=499746

B) mporpaMMHoe odecnieuenue u HTepHer-pecypcbl
ObecriedeH JOCTYyNT K COBpPEMEHHBIM MPO(ecCHOHAIbHBIM 0a3aM [aHHBIX, WH(POPMAIIMOHHBIM
CIPaBOYHBIM M MTOUCKOBBIM cucteMaM (Oubmmoreka COI'Y):
e DJjeKTpoHHAsi OMOJANOTeKa aucceprannii u aBTopedeparoB PI'b (OB PI'b)
Tpebyetcs peructpanus B oudmmoreke COI'Y

o JBbC «Yuusepcurerckas oudanoreka ONLINE»
Tpebyetcs peructpanus B oudmmoreke COI'Y

° IBbC «HayuyHasi dJjieKTpoHHAasi 0ndaunoreka eLibrary.ru»

CamocrosiTenpHast perucTpainms Ha caiiTe
e IBC «KoHCcYJbTAaHT cTYAeHTa» CTyaeHUYecKas DJIEeKTPOHHAsl O0MOJHOTEKA 0 MEANIIMHCKOMY H

(dhapmaneBTHYECKOMY 00PA30BAHMIO, 2 TAKIKE M0 €CTECTBEHHBIM M TOYHBIM HAYKAM B LIE€JI0M
Tpebyercs perucrpanus B oudmmoreke COI'Y

e IBC «lOpaiiT» — 00pa3oBaTeJbHAasA cpeaa, BKIYAIONIAT BUPTYAJIbHBIA YUTAJIbHBIA 327

YYEOHHKOB U VYeOHBIX IIOCOOHH OT aBTOPOB M3 BeayIux By3o0B Poccuu mo BceM HanpaBJIeHUSIM H
CIHeNNAJTLHOCTAM
TpeOyercs perucrpanus B oudbnnoreke COI'Y
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http://biblioclub.ru/index.php?page=book&id=258680
http://www.studentlibrary.ru/book/ISBN5922100777
http://biblioclub.ru/index.php?page=book&id=232678
http://biblioclub.ru/index.php?page=book&id=232679
http://biblioclub.ru/index.php?page=book&id=500901
http://biblioclub.ru/index.php?page=book&id=271598
http://biblioclub.ru/index.php?page=book&id=499746
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/

e Springer Customer Service Center GmbH (6a3a qmaHHBIX, comepIKaIine dIEKTPOHHbBIC U3aHHS
nznarenseTBa Springer Nature 3a meproa 2011 — 2017 rr. (mOMTHOTEKCTOBAs KOJUICKLUS B KOJIMYeCTBE 46
332 kHwur)

CaiiT quctanuuonnoro odydennss COI'Y http://Ims.nosu.ru/
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http://www.springer.com/
http://lms.nosu.ru/

DJIeKTPOHHBIE pecypchbl, 00ecneunBalole Peajn3aluio 00pa3oBaTeIbHbIX NPOrpaMM
®OI'bOY BO «CeBepo-OceTuHckuii rocygapcreeHnblii ynusepcuter umenn Kocra Jlepanosuua

Xeraryposa»
Ne HaumeHoBaHue Ne norosopa(JmuueH3us) Crpana
n/n NPOU3BOIUTENb
1 Windows 7 Professional Ne 4100072800 Microsoft CLIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
3 Cucrema TectupoBanus Sunrav | Ne468 ot 03.12.2013 UIT Poccus
" | WEB Class Cynrarymun P.T.(6eccpouno)
Cucrema KOMIBIOTEPHOH Jlunensus FSF/Debian
4. | Bepctku MikTex (CBobOOIHOE TIPOTpaMMHOE
obecrnieuenue) (6beccpoyHo)
5. | Kaspersky Endpoint Security o 22.01.2024 Poccust
[Iporpammuoe obecnieuenue m1si | CBoOOIHOE MPOrpaMMHOE CIIA
6. | pemaKTUPOBAHUS XUMHUCCKUX obecnieucHue(06ecCpOUHO)
dopmya Isis Draw
CucreMa nMoucKa TEKCTOBBIX Ne 6262 ot 09.01.2023 Poccus
7. | 3aMMCTBOBaHMi1 (metictBurenen no 31.12.2023r) ¢
«AnTtumiaruar.BY3» OAO «Awntu-Ilnaruar»
[Iporpamma miist 9BM «bank Pazpabotka COI'Y cory
BOIIPOCOB JIJIs1 KOHTPOJIS CBHIETENBCTBO O
3HAHUI rOCyIapCTBEHHOW pETUCTpaLU
8.
nporpammel Jiisi 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
9. N, A.CepreeBuy
Tex.mox. 07.04.2022
Yenayru cBs3u (moctynm k cetn | OOO Ankxom Ne AL-0044 or Poccus
10. | preprer) 01.02.2022r -31.12.2022r
MOODLE BecniatHoe poccuiickoe CIIA
11. (6ecrmaTHOE
pOCCHICKOE)
JInuHbIil kabuHeT JInuensus 6eccpoynas Poccus
12. | cTynenTa/coTpyaHuKa Tex.conpoBoOXIEHHE OT
14.03.2022 r
DnexTpoHHas 6ubnIMoTeKa https://dvs.rsl.ru Poccust
13. | nuccepramuu u aBTopedeparoB | Tpebyercs peructparus B
PI'b(OB/] PI'B) o6ubnnoreke COI'Y
OBbC"YHuBepcurerckas https://biblioclub.ru Poccus
14 oubamnorexa ONLINE" TpeGyetcs perucTpanus B
' 6ubimotexke COI'Y
ObC «Hayunas osnekrponnas | http://elibrary.ru. Poccus
15, | Gubnuoreka eLibrary.ru» Tpebyercs  peructpanus B
6ubimotexe COI'Y
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VYHuBepcaiibHas 0a3 JaHHBIX https://dlib.eastview.com CIIA
16. | East View

OBC «Koncynprant crymaentay | http://www.studentlibrary.ru Poccus

CryneHueckasi 3J€KTpOHHAs TpeOyercs perucrpanus

OubIMOTEKa MO0 METUITMHCKOMY | 6ubmmoTteke COT'Y
17. | u papmaneBTHICCKOMY

00pa30BaHUIO, a TAKKE 1O

€CTECTBCHHBIM M TOYHBIM

HayKaM B IIEJIOM.

OBC «lOpaiit - www.biblio-online.ru Poccus

oOpasoBaTenbHas cpena, Tpebyetcs perucTpanms

BKJTIOYAOIIasi BUPTYaJIbHBIN oubmmotexe COI'Y

YUTAIBHBIN 32T Y4COHUKOB H
18. | Y4€OHBIX OCOOMII OT aBTOPOB

W3 Beaylux By30B Poccuu o

BCEM HaIIPaBJICHUSAM U

CHEIIHATEHOCTSIM
19. | KOII (nomen Ha SHnexce) OecriaTHoe Poccus
20. | Pycl'apa OecruiaTHOe Poccus
21. | ViPNet Poccus
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https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

PeKOMeHIlyeMLIe HHTEPHET-aaApeca 1Mo XuMHum:

1. Weisherg 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
['OCTsr http://www.vsegost.com

http://www.chemistry-chemists.com/Uchebniki.html - yueOH#KH, TPaKTUKYMBI 1 CIIPABOYHUKH 110 XUMHU.
http://chemport.ru/ - pasmudmbie y4eOHO-METOANIESCKHE MATEPHAITBI TT0 XUMHH.

http://ximicat.com/ - o6pa3oBaTeNbHbIi CaNT.

http://www.nehudlit.ru/books/subcat281.html - yueOH¥KH, TPAKTUKYMBI M CIIPABOYHUKH 110 XUMHH.

. https://minobrnauki.gov.ru/ Od¢unnaneeiii caiit MHHHCTEpCTBA HAyKd UM BBICIIETO0 0Opa30BaHUs
Poccuiickoit @eaepauuu.

9. baza JAHHBIX PedeparuBHbIX JKYPHAJIOB BUHUTU
http://www?2.viniti.ru/index.php?id=238&Iltemid=53&option=com_content&task=view

10. https://www.edu.ru/ "Poccuiickoe obpasoBanne" ®emepanbHblii mopTtan. Katamor 00pa3oBaTeNbHBIX
HHTEPHET-PECYPCOB.

11. Poccuiickas rocymapcTBenHas oubnuoreka: http://www.rsl.ru

12. Hayunast anektponHas oubnuoreka: https://www.elibrary.ru/defaultx.asp

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

14. DnextpoHHBIE XUMHUUECKUE OnOIHoTeKn: WWw.chemlib.ru, www.chemist.ru, www.chemnet.ru

ONDUEWN

Ba3bpl JaHHBIX:
1.  Scopus https://www.scopus.com/
2. Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/
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10. MaTepuajibHO-TeXHUYECKOE o0ecnievyeHne JUCHHIIMHBI (MOTYJI5)

HanmenoBanue nomemnieHni JUIA IPOBEACHUA BCEX BUI0B y‘IeGHOﬁ JACATCIIBHOCTHU, Hpel[yCMOTpeHHOﬁ y‘le6HBIM IJIaHOM, B
TOM YHUCJIC IOMCIICHUA I CaMOCTOSTEITLHON paGOTBI, C YKa3aHHEM IIEPEYHSA OCHOBHOI'O O60pyI[OBaHI/IH, y‘Ie6HO'
HarJsJHbIX ocoouii u HCIIOJIB3YEMOr'0O IPOrpaMMHOro obecrieueHus

Anpec (MecTONONOKEHHE)
MOMEIICHHH JJIsl IPOBE/ICHUS
BCEX BHIOB y4eOHOI
JIeATENBbHOCTH,
HPEeIyCMOTPEHHOM yueOHBIM
IaHOM (B CJIy4ae peaan3ainn
00pa30BaTeNEHON IPOrpaMMEl B
ceteBoil (hopMe JOTIOTHUTETBHO
YKa3bIBaeTCsl HANMEHOBAHHUE
OpraHu3aliu, ¢ KOTOpon
3aKJII0YEH JIOTOBOP)

VueGHble ayIuTOPHH IS IPOBEACHHUSI 3aHATHI JICKIIHOHHOTO THITa, CEMHHAPCKOr0 THIIA, KYPCOBOT'O MPOCKTHPOBAHHUS
(BBITIOTHEHHUSI KYPCOBBIX PaboT), IPYIIOBBIX U HHANBUAYAJIbHBIX KOHCYJIBTAIM, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON
aTTeCTallly, a TAKXKE CAMOCTOSTENIBHOM paboThl 00YJAIOMMXCsl: IPENOIaBATENBCKHI CTOM, CTY, CTOJBI M CTYIbS UL
oOyuaronmxcs, kadenpa.

O6opynosanue: ITpoekrop Epson EB — 735Fi. KomruiekT mocTaBku: (KperieHHe [JIst IPOEKTOpa, HIHYP MUTAHHS
MIPOEKTOpa, MarHUTHO-MapKepHas gocka — lmr, HoyrOyk AVICUDJITEXHO - 1t

C MPOrpaMMHBIM 00€CTICUCHHEM, BBIXOJIOM B CETh IHTEpHET U JIOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIHOHHO-
obpasoBarenbHyto cpeny COI'Y.

IMporpammHoe o6ecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema TectupoBanus Sunrav WEB Class,
Cucrema kommbroTepHoii Bepctku MikTex, Kasperksy Endpoint Security, TTporpammuoe obecriedeHne 1ist
penaKTHpoBaHus XUMHIYeckuX Gopmyin Isis Draw, Crucrema morcka TEKCTOBBIX 3aUMCTBOBaHHiT «AHTHILIArHaT.BY 3y,
[porpamma st 9BM «bank BonpocoB uist KOHTpost 3HaHui», VSDESK, Vemyru cBs3u (IOCTYI K CETH HHTEPHET),
MOODLE, JInunsiit kabuser crynenTa/corpyanuka, KOIT (nomen Ha SHnekce), Pyclapa, ViPNet

Poccuiickas ®enepanys,
362025, Pecrry6inka CeBepHast
Ocerust — Ananus,
ropox Bnaaukaskas,
yia. Baryruna,

JoM 44-46, yueOHbIit kopiyc Ne

ayn. Ne 604

VYueOHble ayIMTOPHUH 1L IPOBEACHUS 3aHATHH JIEKLIMOHHOTO THIIA, CEMHUHAPCKOr0 TUIA, TPYIIIOBBIX 1 MHIUBUYaIbHBIX
KOHCYJIBTAIUH, TEKYLIEro KOHTPOJIS M IIPOMEXKYTOUYHOH aTTEeCTalliH, a TAKXKE CAaMOCTOSTENILHOIM PadOThl 00yJaromuxcs:
IPETO/IaBaTebCKUI CTOJ, CTYI, CTOJBI U CTYJIbs Ul o0ydaromuxcs, kadeapa.

O6opynosanue: [Tpoekrop Epson EB — 735Fi. KomriuiekT mocraBku: (KperieHrHe JIst IPOEKTOpa, HIHYP MUTAHHS
IPOEKTOPA, MATHUTHO-MapkepHas 1ocka — 1, Hoyroyk «AVCHUJITEXHO» - 1t

C IPOrpaMMHBIM 00€CIIeYeHHEM, BBIXOZIOM B CeTh VIHTEpHET U JI0CTYIIOM B IEKTPOHHYIO HH(OPMAIIMOHHO-
obpasoBarenbHyio cpeny COI'Y.

Iporpammuoe o6ecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema tectupoBanus Sunrav WEB Class,
Cucrema komibroTepHoii Bepcrkn MikTex, Kasperksy Endpoint Security, TIporpamMmuoe obecriedeHne st
penakTupoBaHust XUMH4YecKux Gopmyin Isis Draw, Crucrema rorcka TeKCTOBBIX 3aMMCTBOBaHUN « AHTHILIArHar.BY 3y,
Iporpamma st 9BM «bank BonpocoB [yist KOHTpoJist 3Hauuit», VSDESK, Venyru cBs3u (IOCTYI K CETH HHTEPHET),
MOODLE, JInunbiit kabuser crynenTa/corpyanuka, KOII (nomen Ha SHnekce), Pyclapn, ViPNet

Poccuiickas ®enepanus,
362025, Pecniyoniuka CeBepHast
Ocerus — Ananus,
ropox Bnanukaskas,
yi1. Baryruna, nom 44-46,
yueOHbIit Koprryc Ne 7,
ayn. Ne 606

VYueOHble ayIMTOPHH 11 IPOBEACHUS 3aHATHH JICKLIMOHHOTO THIIa, CEMHUHAPCKOTO TUIA, KYpPCOBOTO MPOSKTHPOBAHMUS
(BBITIOJTHEHHUSI KYPCOBBIX Pa0oT), IPYNIOBBIX U HHAWBUAYaJIbHBIX KOHCYJIBTAIHM, TEKYILIETO KOHTPOJIS M MPOMEKYTOUYHOI
aTTEeCTAI|H, a TAKKe CAMOCTOSATENILHON PadOThl 00y4aIOIIMXCS: IPENOJABATEILCKHI CTOM, CTYJ, CTONBI M CTYIbS JUIS
00yJaOIIUXCSL.

Poccuiickas ®enepanus,
362025, Pecriyonuka CeBepHast
Ocetus — Ananus,
ropoa BnanukaBkas,
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O6opyoBanne: MHTEpaKTHBHOE MYJILTHMEINIHOE 000pyI0BaHUE (JOCKaA, TIPOEKTOP), EPCOHATBHBINA KOMITLIOTED B
KOMIDIEKTE C IIPOrPAMMHBIM 00ECIIEUEHHEM, BEIXOIOM B ceTh VIHTEPHET U JIOCTYIIOM B SJIEKTPOHHYIO HH(OPMAI[MOHHO-
obpazoBarenbHyto cpexy COI'Y.

Iporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema TecrupoBanust Sunrav WEB Class,

Cucrema kommbroTepHoii Bepctku MikTex, Kasperksy Endpoint Security, TIporpamMmmuoe obecriedeHne st
penakTupoBanus xumuueckux ¢opmyi Isis Draw, Cricrema movcka TEeKCTOBBIX 3aUMCTBOBaHHH «AHTHUILTaruar.BY3y,
[Iporpamma st 9BM «bank BonpocoB [utst KOHTpost 3HaHui», VSDESK, Yemyru cBs3u (IocTyn K ceTH HHTEpHET),
MOODLE, JInunblit kabuser crynenTa/corpynnuka, KOII (nomen Ha SHnekce), Pyclapn, ViPNet

yi. Baryruna,
oM 44-46, yaebubIi Kopryc Ne
7

ayn. Ne 603

JlaGopaTopyn: KOMITBIOTEPHBIE KJIACCHI AT TIPOBE/ICHHS TEKYIETr0 KOHTPOJIS U MPOMEXKYTOYHOH aTTECTAIUH, a TAKKe
CaMOCTOSITEJIBHOH PabOoThI 00YHaIONIMXCS: IPEIOAaBaTeNIbCKUI CTO, CTYI, CTOJIBI M CTYIbs JUIS 00YJatOIUXCSL.
Ob6opynoBanne: VHTEepaKTHBHOE MYIbTHMEHITHOE 000pYIOBaHHE (IOCKA, IPOSKTOP), KOMITBIOTEPHI IS KOMITBIOTEPHOTO
KJ1acca B KOMIUIEKTE - C IPOrpaMMHBIM 00€CIIedeHHEM, BBIXOIOM B ceTh VIHTEpPHET M JOCTYIOM B JIEKTPOHHYIO
nHpopMaIroHHo-00pa3oBarensHyo cpeny COI'Y;

IMporpammHoe obecrieuenune: Windows 7 Professional, Office Standard 2016, Cucrema TectupoBanus Sunrav WEB Class,
Cucrema kommbroTepHoii Bepctku MikTex, Kasperksy Endpoint Security, TIporpammuoe obecriedeHne st
penaKTHpoBaHus XUMIYeckuX Gopmyin Isis Draw, Cucrema rmorcka TEKCTOBBIX 3aUMCTBOBaHHi «AHTHILIArHaT.BY 3y,
Iporpamma 11 9BM «baHk BonpocoB juist KOHTpoist 3HaHUI», VSDESK, Yemyru cBs3u (OCTyI K CeTH HHTEPHET),
MOODLE, JTnunbrit kabuser crynenTa/corpynnuka, KOIT (nomen Ha STHnekce), Pyclapn, ViPNet

Poccuiickas ®@enepanus,
362025, Pecrry6iuka CeBepHast
Ocerust — Ananus,
ropox BiagukaBkas,
yi1. Baryruna, nom 44-46,
y4eOHbIii kopryc Ne 7,
ayn. Ne 614

BubnroTeka, B TOM YHCIIE YUTAIBHBIH 3aJI: CTONBI U CTYIbA 171l 00YYaIONMXCsl, KOMIBIOTEPHI B KOMIIIEKTE — C
[POrpaMMHBEIM 00eCTIeYeHHEM, BBIXOIOM B CeTh VIHTEpHET U JOCTYIIOM B JIEKTPOHHYIO HH()OPMALMOHHO-
obpasoBarenbHyio cpeny COI'Y

IMporpammHoe o6ecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema tectupoBanus Sunrav WEB Class,
Cucrema kommbroTepHoii Bepctku MikTex, Kasperksy Endpoint Security, TTporpamMmmuoe obecriedeHue st
peaaKTHpoBaHus XUMHIYecKuX Gopmyi Isis Draw, Crucrema morcka TEKCTOBBIX 3aUMCTBOBaHHi «AHTHILIArHaT.BY 3y,
Iporpamma st 9BM «bank BonpocoB [uist KOHTpoJist 3Hauuit», VSDESK, Vemyru cBs3u (JOCTYI K CETH HHTEPHET),
MOODLE, JInunbiit kabuser crynenTa/corpyanuka, KOIT (nomen Ha SHnekce), Pyclapn, ViPNet

«HaumonasHas snexTporHas Gubuorekay GIBY «PTBy, «ObpasoparensHas miarhpopma FOPAWTY,
OBbC"YHuuBepcurerckas oudnmuoreka ONLINE" , OBC «Hayunas aiexkrponnas 6ubnuoreka eLibrary.ru»,
VuusepcanbHas 06a3 nanubix East View, 9bC «KoncynbranT crynenta» «MeauiuHa. 3apaBooxpaHenie BOy,
Wndpopmarmonno-ananuruueckas cucrema SCIENCE INDEXOOO HAYYHAS DJIEKTPOHHAS BUBJIMOTEKA (RU),
Vuusepcasnbhbie 6a3bl naHHbIX «IBUCH

Poccuiickas ®eneparnys,
362025, Pecriyoniuka CeBepHast
Ocerus — Ananus,
ropon Bnanukaskas,
ya. Lleperenw/Batyruna, nom
16/19, yuebnsIii kopmyc Ne 6
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JladopaTopusi OpranuyuecKkoil XHMHMHM IS IIPOBEICHHS HAYYHO-HCCIIEI0BATENILCKOH PabOThI, KypcOBOrO
MPOEKTHPOBAHHS, BBIIIOIHEHHS BBIITYCKHBIX KBATM(HUKAIIMOHHBIX PaboT, TPYIIOBBIX M HHAMNBUIYaTbHBIX KOHCYJIBTALIMIL:
PETIO/IaBATEIbCKUI CTOJ, CTYJ, CTOMBI U CTYIIbs ISl 00YJarOLIMXCS.

O6opynoBanue: [lepcoHanbHbIH KOMIBIOTEP B KOMIUIEKTE C IIPOrPaMMHBIM 00€CIICYeHHEM, BBIXO/IOM B CeTh VIHTEpHET U
JIOCTYTIOM B QJICKTPOHHYIO HH(OpMaIIMOHHO-00pa3oBatesbHyio cpeny COIY,

WnrepakrueHOe MynsTuMenunitnoe odbopynosanue (Jocka FOX IB82,IIpoekrop Aser U5200

ITporpammHoe obecnieuenue: [Tporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav WEB Class, Cucrema xommnsroreproii Bepctku MikTex, Kasperksy Endpoint Security,
IIporpamMMHOe obecrieueH e IS peJakTHpOBanust xumuaeckux dpopmyi Isis Draw, Cucrema mormcka TEKCTOBBIX
3anMcTBOBaHMH «AHTHIUTarnat.BY 3y, [Iporpamma mist OBM «bank BorpocoB utst KOHTpoist 3HaHui», VSDESK, Yenyrn
cBsi3u (moctyn k cetn uHTepHer), MOODLE, JInunsiii kabunet crynenta/corpynanka, KOIT (momeH Ha SHiekce),
Pycl'apn, ViPNet

JlaGopaTopHoe o6opynoBanue: llIkad BerTspkHOM ¢ moxBogoM Boxs! LIIB HBK 900ITJIACT+ ¢ canTexHnkoit — 2mr. Becst
naboparopHsie anekrpoHasie BM5101 — 1 wit. Cynmusasiii mkad LOIP LF-120/300-VS1 (440x465x430mm, 300 C,
BeHTIIITOp — 11T, pH-Metp 150 MU — 1 i, Memanka MarHuTHas ¢ OOTPEBOM U IU(PPOBBIM TEPMOPET YIS TOPOM
Heidolf — 2 wr. Pedpakromerp NPD-45452M (c mozcBeTKo# ¥ gor. mkanoi) — 1 mr. KoHIyKToMeTp MopTaTHBHbIH
OHAUS ST300C-B — 1 wir., Poraimonnstit ucnapuresns Hei-VAP Value — 1., Harpeatensas mura ES-H3040 -11T.
Mewm6pannsiii BakyyMmHbIii Hacoc KNFN 842.3 FT.18n — 1.

Poccuiickas @enepanus,
362025, Pecrry6imka
Cesepnas OceTns — AnaHus,
ropon Branukaskas,
yn. Baryruna, nom 44-46,
yuaeGHbIi Kopiryc Ne 7,
ayn. Ne 110

JladopaTopusi Opranuueckoil XHMHH 71 IPOBEJICHHUS HAYYHO-HMCCIIEI0BATENILCKOM pabOThI, KypcOBOro
MPOEKTUPOBAHHS, BBIIOJIHEHHS BBIITYCKHBIX KBAJIM(HUKAIMOHHBIX paboT, IPYNNOBBIX U MHIUBUIYAJIBHBIX KOHCYJIbTALUH:
PETNOIaBaTENbCKUI CTOJ, CTYI, CTOMBI U CTYJIbSI I 00y4arOIInXCs.

O6opynoBanue: [lepcoHanbHbIH KOMIBIOTEP B KOMIUIEKTE C IIPOrPaMMHBIM 00€CIIeYeHHEM, BBIXO/IOM B CeTh MHTEepHeT n
JOCTYIIOM B 3JICKTPOHHYIO MH(OpMaIMOHHO-00pa3oBaTeibhyto cpeny COI'Y,

Ipoexrop Epson EB-735Fi KommiekT nocraBku (KperieHue [yist MpOeKTopa, MIHYp NMUTaHus) — 11uT.,

Hoyr6yk [ponsomutens OO0 "AMCUAJITEXHO" — lmir.,

IMporpammHoe obecrieuenue: [Tporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanust Sunrav WEB Class, Cucrema komnbsrorepHoii Bepctkun MikTex, Kasperksy Endpoint Security,
IporpammMHoe obGecreueHure I pelaKTHPOBaHu XuMuueckux Gpopmyi Isis Draw, Cricrema MmorucKa TEeKCTOBBIX
3auMcTBOBaHui «AHTHIUIaruat.BY 3y, [Iporpamma mist 9BM «bank BorpocoB uist KoHTpost 3HaHui», VSDESK, Yenyru
cBsi3u (moctyn k cetu uHTepHer), MOODLE, JTnunsiii kabuner cryaenta/corpyaruka, KOIT (momen Ha SHiekce),
Pyclapx, ViPNet

Jla6opaTtopHoe o6opynoBanue: lllkad BeiTspkHOM ¢ moxsogom Boabl [IIB HBK 900ITJIACT+ ¢ caHTeXHUKO# — 21IT.
CymrinpHbiii mkagp LOIP LF-120/300-VS1 (440x465x430mm, 300 C, Bentmwisitop — lmr. Bechl 1aboparopHsie
anexTporasie BM5101 — 1 wr.,,pH-metp 150 MU — 1 wt., Melanka MarHuTHasi ¢ HOAOIPEBOM U LI(POBBIM
tepmoperyisatopom Kommiexr Heidolf — 1 wt. Pedpakromerp MPD-45452M (c moacBeTkol 1 AoII. MIKanoi) — 1 mir.,
Konayxromerp moprarusbsiiit OHAUS ST300C-B — 1 wit., Harpesarensnas miura ES-H3040 — 1mir., XomoaunbHUK
Munck 2808 — 1t

Poccuiickas denepanus,
362025, Pecriybnuka
Cesepnas Ocetus — Ananus,
ropon Bianukaskas,
yia1. Baryruna, nom 44-46,
yueOHbIit Koprryc Ne 7,
ayn. Ne 111

Jla6opaTopusi BHOXMMHHM KypCOBOTO IPOSKTUPOBAHMS, BBITIOHEHHUS BBITYCKHBIX KBATN()UKAIMOHHBIX padoT,
IPYIIIOBBIX U HHIWBHIYAJIbHBIX KOHCYJIbTALMI: PETOAABATEIbCKUH CTOJ, CTYI, CTONBI U CTYIIbSI TS O0yJarouxcs.
Ob6opynoBanue: [lepcoHallbHBIM KOMIBIOTEP B KOMIUIEKTE C MPOrPaMMHBIM 00ecedeHHEeM, BEIXO/IOM B ceTh MHTepHeT 1

Poccuiickas ®enepanus,
362025, Pecriybnuka
Cesepnast OceTns — Ananus,
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JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMaIMOHHO-00pa3oBaTenbHyto cpeny COI'Y,

ITpoexTop Epson EB-735Fi KommekT mocraBku (KpeTuieHHe ISt IPOEKTopa, IIHyp MUTaHus) — 11mT.,

Hoyr6yk [poussonutens 000 "AMCUAITEXHO" — lmir.,

IporpammHoe obecrieuenue: [Iporpammuoe obecrieuenune: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav WEB Class, Cucrema xommsioreproii Bepcrku MikTex, Kasperksy Endpoint Security,
IIporpaMMHOe obecrieueH e IS peJakTHpOBaHust xumuaeckux dpopmyi Isis Draw, Cucrema mormcka TEKCTOBBIX
3auMcTBOBaHMH «AHTHIUIArHatT. BY 3y, [Iporpamma mist 9BM «bank BorpocoB uist KOHTpois 3HaHui», VSDESK, Yenyrn
cesi3u (mocrym k cetu untepher), MOODLE, JInunsiii kabuner cryaenra/corpyaanka, KOIT (momen Ha SHuekce),
Pycl'apz, ViPNet

JlaGopaTopHoe ob6opynoBaHuUe:

®dotoronopumetp ¢ Habopom kroBeT KOK-3-01, 30M3 ¢ HaGopom kioseT -1mt., Llentpudyra Tagler nactonpHas
nabopaTopHast MeauimHcKasi mo TY — lmr., Becsl maboparopusie anektponasie BM5101 — 1 mr.,,pH-merp 150 MU - 1
wT., Meranka MarHuTHast ¢ MogorpeBoM U nudpossiv Tepmoperyiastopom Komruiekr Heidolf — 1 wr. KonaykromeTp
noptatuBHBIi OHAUS ST300C-B — 1 mur., Harpesatenpras minra ES-H3040 — 1.,

ropon Branukaskas,
yi1. Baryruna, nom 44-46,
yuaeOHbIi Kopiryc Ne 7,
ayn. Ne 112

JladopaTopusi BHOXMMHH, KypPCOBOTO MPOSKTUPOBAHHS, BHITIOJHEHHS BBIMYCKHBIX KBATH(HKAIIMOHHBIX PadorT,
IPYIIIOBBIX U HHIWBHIYATbHBIX KOHCYJIBTALNN: PEMOAABATEIbCKUI CTOJ, CTYJ, CTOMBI U CTYIIbSI TSl O0yJarOIIHXCs.
O6opynoBanue: ITepcoHaTbHbIH KOMITBIOTEP B KOMIUIEKTE C TPOrPaMMHBIM 00€CIICUeHHEM, BBIXOIOM B CeTh MHTepHET 1
JOCTYIIOM B 3JIEKTPOHHYIO MH(OpMaIoHHO-00pa3oBaTeibHyto cpeny COI'Y,

Ipoexrop Epson EB-735Fi KomrutekT nmocraBku (KperuieHre [Uist IPOeKTopa, IIHYp MUTaHus) — 11mT.,

Hoyr6yx IMponseomurens 000 "AUCUIITEXHO" — Imr.,

Iporpammuoe obecrneuenue: [Iporpammuoe obecnieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanust Sunrav WEB Class, Cucrema komnbrorepHoii Bepctkn MikTex, Kasperksy Endpoint Security,
ITporpamMMHOe obecreueHre A PeJaKTUPOBAHMS XUMUIECKUX Gopmy: ISis Draw, Cucrema moucKa TeKCTOBBIX
3auMcTBOBaHMi «AHTHIUIAaruat. BY 3y, [Iporpamma mist 9BM «bank BorpocoB uist KoHTpods 3HaHui», VSDESK, Yenyru
cBs3u (moctyn k cetu unteprer), MOODLE, JTnunsiii kabunet crynenta/corpyanuka, KOII (momen Ha SHzekce),
Pyclapz, ViPNet

Jla6opaTtopHoe obopynoBanue: lllkad BeiTspkHOM ¢ onsogoM Boabl [IIB HBK 900ITJIACT+ ¢ caHTeXHUKOW —

L., ®orokonopumerp ¢ Habopom kioBer KOK-3-01, 30M3 ¢ HaGopom kioseT -1muT.,Ilenrpudyra Tagler nactonpHas
nabopaTtopHas meauimHckasi mo TY — lmir., Becsl naboparopusie anexrponasie BM5101 — 1 mir.,,pH-merp 150 MU — 1
wt., Melaika MarHuTHasi ¢ nogorpeBom u nugpossiv Tepmoperyisitopom Kommiekr Heidolf — 1 mr. Konmykromerp
nopraruBHelii OHAUS ST300C-B — 1 wir., HarpeBarenpnas mnta ES-H3040 — 1t

Poccuiickas ®enepanys,
362025, Pecrryonuxa
Cesepnas OceTus — AnaHus,
ropox Bnaaukaskas,
yi1. Baryruna, nom 44-46,
y4eOHbIi kopmyc Ne 7,
ayn. Ne 113

Jla6opaTopusi ®u3H4eCcKOii, KOJUIOMTHOW XUMHH I IPOBEICHUSI 3aHITHI CEMHUHAPCKOrO TUIIA, Ta00paTOPHBIX
3aHATHM, KypCOBOTO MIPOSKTUPOBAHMUS (BBIIOIHEHUS KYPCOBBIX padoT), IPYNIOBBIX U HHIUBHIYAJIbHBIX KOHCYJIBTAIUH, a
TaK)Ke CAMOCTOSITEIbHOM PaboThl 00yIAIOIINXCS:

PETIOIaBaTENbCKUI CTOJ, CTYI, CTOJBI U CTYJIbs I 00yJaromuxcsl, 1a00paTOpHbIE CTOJBI, KIACCHAs J0CKA.
Ob6opynoBanue: [lepcoHanbHbIN KOMITBIOTEP B KOMILUIEKTE C IPOrPaMMHBIM 0OecIieueHHEeM, BBIXOAOM B ceTh MHTepHeT 1
JOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaIMOHHO-00pa3oBaTesbhyio cpeny COI'Y,

Ipoexrop Epson EB-735Fi KomruiekT nmocraBku (KpemieHre is POeKTopa, IHYp MUTaHus) — 11mrT.,

Hoyr6yk [ponsBoautens OO0 "AMCUAJITEXHO" — lmit.,

IporpammHoe obecrieuenue: [Tporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanust Sunrav WEB Class, Cucrema komnbsroreproii Bepctku MikTex, Kasperksy Endpoint Security,
IporpammMHoOe obecredeHre Al PeJaKTHPOBAHMS XUMUIECKUX (popmyi ISis Draw, Cuicrema morncka TeKCTOBBIX
3auMcTBOBaHui «AHTHIUIaruat.BY 3y, [Iporpamma niist 9BM «bank BorpocoB st koHTposst 3Hauuiy, VSDESK, Yeayru

Poccuiickas ®enepanus,
362025, Pecriybnuka
Cesepnas OceTtns — AnaHus,
ropox Bnanukaskas,
yia. Baryruna, nom 44-46,
yueOHbIit Kopiryc Ne 7,
ayn. Ne 114
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cBsi3u (moctym K cetr uatepHer), MOODLE, JInunbiii kabuseT cryneHrta/corpymuuka, KOII (nomen Ha SHnekce),
Pyclapn, ViPNet

JlabopatopHoe obopynoBanue: : lllkad BeITsHKHOM ¢ ToaBomoM Bossl [IIB HBK 900ITJTACT+ ¢ caHTeXHUKON —
1mt.,YuebHo-1abopaTopHslil KoMIuteke "du3ndeckast 1 KOUIoNHast XuMus'" — 1 .

[eus mydensras IKIIC-10 — 1 mr. Hedenomerp «HOM»-1 mt. Konmykromerp «Oxcnept -002-6H» -1mT.
Jla6opaTopHnsrii nonomep «-510»-1 mt. pH-mMerp-mummuBonsT™MeTp «pH-150MU»-2 mit. Pedpaxromerp « PD-454» -
lmr. Memanka maranTHas «[19-6110» ¢ mogorpeBom-2 mr. ®oromerp 30M3 KOK-3-01 - 1 mrr. Mukpockorn
OnHOKYIApHBIH "Mukmen-1"- 1 mr. Ananmusarop «@mroopar 02-2M» - 1 mit. banst BogsiHas nByxmectHas UT-4302E
ULAB — 1 mt. Criexrpodoromerp [13-5300B1 — 1 mt. HarpesatensHast mmmra ES-H3040 — 1 mr. Hentpudyra Tagler
HacTolbHast TabopaTopHast meauiHcKas mo TY — 1 mr.  [omspumerp kpyroBoit CM-3 -1mt. Becs! ananuTigeckue
SHINKO HT 84RCE — 1 mr. Becs! Texanueckue M-ER — 3 mrr. CymmsHsiii mxad IC-80-01-CITY — 1 .

JladopaTopusi @®U3HKO-XMMHYECKHX METOI0B MCCJIEOBAHMSI, KYPCOBOI'O MPOSKTHPOBAHHS, BBITIOIHCHHUSI
MAarucTepcerx AUCCePTALUi, BBIMYCKHBIX KBATH()UKAIMOHHBIX paboT, IPYIIOBBIX U HHANBHAYATbHBIX KOHCY/IBTAIHIA:
IPENoIaBaTENbCKHI CTON, CTYJI, CTOJBI M CTYIIbS UL 00yJalOIIHXCs.

O6opynoBanue: [lepcoHaNbHBIH KOMIBIOTEP B KOMIUIEKTE C IMIPOrPaMMHBIM 00€CIIeYCHHEM, BBIXO/IOM B CeTh IHTEpHET 1
JOCTYIIOM B 3JIEKTPOHHYIO MH(OpMaIoHHO-00pa3oBaTebHyto cpeny COI'Y,

Ipoexrop Epson EB-735Fi KomrutekT mocraBku (KperuieHre Uist IPOeKTopa, MIHYp MUTaHus) — 11mT.,

Hoyr6yx IMponseomurens 000 "AUCUAJITEXHO" — Imr.,

Iporpammuoe obecreuenue: [Iporpammuoe obecieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanust Sunrav WEB Class, Cucrema komnbsrorepHoii Bepctkn MikTex, Kasperksy Endpoint Security,
ITporpaMMHOe oOecreueHre A PeJaKTUPOBAHMSI XUMUYECKUX Gopmy: ISis Draw, Cricrema moncka TeKCTOBBIX
3auMcTBOBaHMi «AHTHIUIAaruat.BY 3y, [Iporpamma mist 9BM «bank BorpocoB uist KoHTpods 3HaHui»y, VSDESK, Ycnyru
cBs3u (moctyn k cetu unteprer), MOODLE, JTnunsiii kabunet crynenta/corpyaauka, KOIT (momen Ha SHzekce),
Pyclapz, ViPNet

JlaGopaTopHoe o6opynoBanue: ®otokonopumerp ¢ HabopoM kioBer KOK-3-01, 30M3 ¢ Habopom kroBeT — 1it, Bechbt
nabopaTopHble anekTporHsie BM5101 — 1 mit., Becsr ananutiueckune SHINKO HT 84RCE ¢ moBepkoit — 1mr., pH-merp
150 MU — 1 wt., Menranka MarHuTHas ¢ IogorpeBoM u 1ugpossiM TepmoperyisitopoM Komruiexr Heidolf — 1 .
Pedpaxromerp UPD-45452M (c nonceetkoit u mon. mkanoi) — 1 mr. UV-1650PC UV-VISIBLE
SPECTROPHOTOMETER (SHIMADZU) CnekrpodoToMeTp BUIMMOI 00JIaCTH € MPOrpaMMHBIM obecriedyeHrueM -1 miT.,
Konpyxromerp noprarusaeiii OHAUS ST300C-B — 1 wrr., Harpesarensnas minra ES-H3040 -1mir., YcranoBka
"BioLogic Science Instruments SP-50" ¢ HaGopom siekTpoaoB (DeKTpobl paboure: IIIATHHOBBIH, CTEKIOrpadUTTOBBIIH,
DJIeKTPO] CpaBHEHHs XJIopcepeOpsiHHbIN)— 1T

Poccuiickas ®enepanys,
362025, PecrryGimka
CesepHas Ocerust — Ananus,
ropox BiagukaBkas,
yi. Baryruna, nom 44-46,
y4eOHbIit kopryc Ne 7,
ayn. Ne 318

JladopaTopusi TOHKOro OpraHM4ecKoro CHHTe3a /Ul POBECHNS Hay4HO-HCCIIeI0BATEIbCKOW padoThl, KypCOBOIO
MPOEKTUPOBAHMS, BBIIIOIIHEHHS BBIITYCKHBIX KBAJIM(HUKALMOHHBIX paboT, IPYINOBBIX U MHIUBUIYAIBHBIX KOHCYJIbTALUH:
PETOIaBaTENbCKUI CTOJ, CTYI, CTOJBI U CTYIIbs JUIs O0Y4arOIIMXCS.

Ob6opynoBanue: [lepcoHanbHbIN KOMIIBIOTEP B KOMILUIEKTE C IPOrPaMMHBIM OO€cIiedeHHEeM, BEIXOJIOM B ceTh VIHTepHeT u
JIOCTYIIOM B 3JICKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBareibhyio cpeny COI'Y

IporpammHoe obecrieuenue: [Iporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanust Sunrav WEB Class, Cucrema komnsroreproii Bepctku MikTex, Kasperksy Endpoint Security,
IporpammMHoe obecredeHre A PeJaKTUPOBAHHS XUMUIECKUX (opmy: ISis Draw, Cicrema moucKa TeKCTOBBIX
3auMcTBOBaHmi «AHTHIUIaruat.BY 3y, [Iporpamma mist 9BM «bank BorpocoB ist KoHTposst 3HaHui», VSDESK, YVenyru
cBsi3u (moctyn k cetu unteprer), MOODLE, JInunsiii kaburet crynenta/corpyaauka, KOII (momen Ha SHiekce),

Cesepnas OceTns — Ananus,
ropox Bnanukaskas,
yia. Baryruna, nom 44-46,
yueOHbIit Kopiryc Ne 7,
ayn. Ne 608
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Pycl'apn, ViPNet

Jla6opaTtopHoe o6opynosanue: Illkad BeITspKHOM nenpHOMeTaumaeckuit JIAB-M 1B ME- 3. Xpomaro-macc-
criekrpomerp ThermoScientific — lmrr. Peakrop mist horoxumirdeckoro cunresa Lucent360 Advanced package,
HepatoChem — 1. Becbr ananutndeckue A&D HR-150 AZG (152r, 0,1 mr, aBrokanibpoBka) (¢ moBepkoii) — lur. pH-
metp 150 MU — | . Meanka MarHuTHasi ¢ oA0rpeBoM U LudpoBbiM TepmoperyisitopoM Kommexkr Heidolf — 4 .
Poratmonnsiit uciapurens Hei-VAP Value — 3., HarpesarensHast mnra ES-H3040 -2mir. [lkad cymiibHbIi
koHBeKIMOoHHEIH [1IC-40-01 — 1mT. Bakyym-cymmsasiit mxad CIIT-200 — 1. HupkymsouonHstit oxnamurens Huber
KISS K25 — 1mt. MemOpannsrii Bakyymuslii Hacoc KNFN 842.3 FT.18n — 1mr. YacrorHsrii npeodpa3oBartens Altivar
ATV310HU30NA4E — 1mr. Ucrounuk 6ecriepedoitnoro muranus APC by Schneider Electric Smart-UPS SRT 6000VA R
— 1. Kommrencorpad OH 814 — 1. [Torennmocrar SP 50 — 1mr. [eus mydensnast CHOJI — 1.
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