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00pa30BATEILHBIM CTAHAAPTOM BhICLIEr0 00pascoBaHus — OakalaBpHar 110 HANpaBCHUIO
04.03.01 Xumus, yTeepxIeHHBIM npukazoM MuuHcTepeTaa obpasoBanust H Hayku Poccuiickoii
Qenepauun ot 17.07.2017 N671, yuebHbIM NIaHOM J10°0TOBKH GakaiaBpa 110 HANPABICHHUIO

04.03.01 Xumus, yTBepKACHEBIM yueHsIM coeTom ©EOY BO «COT'Y» ot 29.04.2021 roaa,
nporokos Ne 11,

CocTaBuTenb: K.X.H., goueHt [l1uesa A.T.

Pabouas nporpammMa obcysxaeHa Ha 3aceJaHuu Kadeaphl OpraHudecKol XUMHU
(npotokon Ne 7 ot «15» mapra 2021 r.)

3aB. Kaenpoit //.)/ 7 /._ Abaer B.T.
9\/%..
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Pabouaa npozpamma Oucnquniunsi RPUNAMG 6 COCRIAEC OCHOBHOI NPOYeccuonaibnon
00pa306AMETLHOI NPOPAMMUYI perteritesm yueno2o cosema Hponmoroa Ne 1] om 29.04.2021,
Ymeepaucoena npurasom pexmopa Ne 106 om 30.04.2021.




1. CTpykTypa u 001asi TPyA0eMKOCTb TUCIMIJIMHBI.
O61m1ast TPyI0EMKOCTD AUCIMIDIMHBI COCTABIAET 3 3aueTHbIe equauIlbl (108 gacos).

Ounas popma oOyueHus

3aounHast popma oOyueHus

Kypc 4
Cemectp 7
Jlexuun 36
[IpakTdeckue (CeMUHAPCKUE) 3aHATHS 36
JlaGopaTopHbIe 3aHATHS -
KoHncynprauuu -
WTOro ayauTOpHBIX 3aHSTHI 72
CamocrosTenpHas padoTta 36

(B TOM 4ncIe KypcoBasi paboTa)

dopma KOHTPOJIS

OK3aMeH -
3auer +
OO11ee KOJMYECTBO YACOB 108 (3 3.¢.)

2. lleau ocBOEeHUS TUCITAIIIHHBI.

Ienpto ocBoeHUsT yueOHON AUCHUILIMHBI «OCHOBBI KBAHTOBOM XMMHW», sBjsitolierics yactbio OITOIT

mo Hanpasiernro 04.03.01 Xumus u obecneunBaromeii peanmzanuto GI'OC 3++ mo maHHOMY HaNpaBICHHIO, B

COOTBETCTBHU C TPeOOBAaHHUAMH MPO(ECCHOHATBHBIX CTaHAapTOB, cooTHeceHHBIX ¢ PTOC BO

01 OBPA3OBAHVE N HAYKA

01.001

NEAATOI (MEOATOrMYECKAA OEATENBHOCTL B COEPE AOLWKOJIbHOIO, HAYAJNIbHOIO OBLLIEro, OCHOBHOIO
OBLErO, CPEAHEIO OBLEIO OEPA3OBAHUA) (BOCTIUTATENb, YYUTEIb)

01.003 | MEJAIOr AOMOJIHUTENBLHOIO OEPA3OBAHWSA AETEW U B3POCIIbIX

26 XUMUYECKOE, XMMUKO-TEXHONOIMMYECKOE NMPON3BOACTBO

26.006 | CMELUWAIIUCT MO PASPABOTKE HAHOCTPYKTYPUPOBAHHbLIX KOMMNO3NLIMOHHLIX MATEPUATIOB

40 CKBOSHbIE BU[ibl MPO®ECCUOHANBHOW AEATENBHOCTU B MPOMBILUIIEHHOCTU

40.011 | CMNEUNAIINCT MO HAYYHO-UCCNEOQOBATENBCKUM A OMNbITHO-KOHCTPYKTOPCKUM PASPABOTKAM

SBJISICTCA BOOPYIKCHUEC CTYJACHTOB CHCTEMOM TCOPCTUICCKUX 3HaHHﬁ; BBIJACJICHUC I'NTaBHBIX TeHI[eHI_II/Iﬁ B

Pa3BUTHH KBAaHTOBOW XUMHH, KAK OCHOBHOTO TEOPETHYECKOTO (DyHIAMEHTa COBPEMEHHOW XUMHUYECKOW HAYKH;

OLICHKAa TCPCHCKTUBbBI PA3BUTUS KBaHTOBOHU TCOPHUU U TMPUMCHCHUA KBAHTOBO-XUMHUYCCKHX METOHAOB IIpU

PCHICHUH NPUKIAAHBIX XUMUYCCKUX 3a/1a4.

33[(3‘11/1 U3YYCHUSA TUCHUIITTUHBI:

1) Hay‘II/ITL CTYACHTOB pelIaTh CIACAYIOMUC ITPUKIIAAHBIC XUMHUYCCKUC 3a/1a1Un:

e  BrluucieHue reoMETpUYECKUX XAPAKTEPUCTUK KECTKUX MOJIEKYII

° Brruncienue MMOTCHUHAJIBHBIX KPUBBIX 1JI1 BHYTPECHHUX BpaHIeHI/II‘/'I.

Brruucnenne 3apsAoB Ha aTOMaxX M CBS3SX M MOCTPOCHHUE KapT PACIPEACIICHUS DJICKTPOHHOUW IIOTHOCTH
BJIOJIb PA3HBIX CEUCHU B MIPOCTPAHCTBE MOJIEKYIIHIL.

AHanu3 Ha 3TOM OCHOBaHWH (C MOMOIIBIO, B YACTHOCTH, MOHSATHS TUIOTHOCTH 3JIEKTPOHHO-SIEPHBIX CHII)
XapaKTepa XUMUYECKUX CBSI3EH.

Brruucnenne TUTIOIBHBIX MOMEHTOB MOJIEKYII.

Brruucinenne MOCII.

Brruncnenne momsipu3yeMocTei MOJISKyI.

Anammz 3 ekToB nepeHoca 3apsiia Ipyu peakiusix.

AHanu3 BHYTPUMOJIEKYJISIPHBIX BIMSIHUM, B YACTHOCTH, MOJIIPHBIX 3aMECTUTENCH.

[IpuMmeHeHne CBOWCTB CHMMETPHH MOJIEKYIISIPHBIX OpOUTAJIEH JIsl POTHO3UPOBAHUS X012 PEaKITHiA.
Briuucnenue noBepxHOCTEH U MyTeH XUMHUUYECKUX PEaKLUH.



e AHanu3 BO3MOXKHBIX MEXaHHU3MOB XHMMYECKHMX PEaKLUM Ha OCHOBE OOIIEH CTPYKTYphl IOTEHLUAIBHON
[IOBEPXHOCTH.

e Pacuér uHIEKCOB PEaKIMOHHOW CIIOCOOHOCTH MOJIEKYIN U IOCTPOECHUE MOJICKYJISIPHBIX TUarpaMm, OIMCaHHE
C MX MOMOIIBIO PEaKIMOHHOM CTOCOOHOCTH MOJIEKYII.

2) Iloka3aTe KakuMH CHOCOOAMH U MYTEM KaKUX MPUOIMKEHUH MOXKHO MOJOWUTH K WMHTEPIpETaAlNH
MOJICKYJISIPHBIX CIIEKTPOB: 3JICKTPOHHBIX, KOJEOATEIbHBIX, BPAILIATENbHBIX, CIIEKTPOB SACPHOIO MAarHUTHOTO
pe30oHaHca, JIEKTPOHHOTO MMapaMarHUTHOTO PE30HAHCA U APYTHX.

3) ChopmMupoBaTh y CTy/IEHTOB-XHMHKOB YCTOWYMBBIA HHTEPEC K TEOPETUIECKUM MPOOIeMaM XUMHUH H
KBaHTOBO-XMMHUYECKUM METOJaM UX PELICHUSI.

3. MecTo auncuuniuasl B crpykrype OIIOIT

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

K ucxonusiM TpeGoBaHusIM, HEOOXOAUMBIM AJISI U3YYEHHS AMCLUIUIMHBI, OTHOCSATCS 3HAHMA, YMEHUS U
HaBBIKH, CHOPMHUPOBAHHBIE B pe3yIbTaTe U3yueHHs TUCHUIUIMH: «MaTtemaTtuka», «Pusuka», «Heopranumueckas
XuMus», «Opranudeckas XUMus». JUCIUIIIMHA SBISETCS OCHOBOW IS M3YYCHUS AMCUUILTUH. «Du3nyeckue
METOABI UCCIIEAOBAHUD», «BBICOKOMOIIEKYISIpHBIE COEANHEHUS», «CTPOCHHE BEILIECTBAY.

Ilpu  oceoenuu  OaHHOU — OUCYUNIUHLL ~ CMIYOEHM — CMOJCem  NOJIHOCMbIO U YACMUYHO
nPOOEeMOHCMPUPosams credyioujue 0006weHHbvle mpyoogvle Gyukyuu (T®), coenacno npogheccuoHanvbHbim
cmanoapmam (I1C):

Kon 1 HaumeHoBaHue Oo6o0mennas Tpynosas pynkuus (OTD) TpynoBas ¢pyukuus (TD)
npo¢ecCHOHAIBHOI0
CTaHJIapTa
Oobaacts npodeccnonanbHoil feareasnocTn: 01 O0pa3zoBaHue U HayKa
Tun 3ana4 npodeccMoHATBbHOI 1eSITEJILHOCTH: NMEIATOTHYeCKUi

01.001 Ilemaror Kon HaumenoBanue OTO Ypose HanmenoBanne TO Kon
(memarormdeckas Hb
JesITeIbHOCTh B cepe KBaJIH
JIOIIKOJILHOIO, ¢uka
Ha4YaJILHOr'O OOIIIETO, 197071
OCHOBHOTI'0 OOIIIETO, A Ilenarornueckas 6 OO0menegarornueckas A/01.6
cpeaHero o0Iiero JESATEeILHOCTH 110 (dyskiys. O0yueHue
o0pa3oBaHus MPOEKTUPOBAHHUIO
(BocTIMTATEID, YUHUTEID). peanu3anuu
HaunmMeHnoBanue Buia 00pa3oBaTeIbHOTO BocnurarensHas A/02.6
npodheccCuoHaTbHON mporecca B JIESTENbHOCTD
JeATeNTbHOCTH: 00pa3oBaTeNIbHBIX
JomkonbHOE OpraHu3aLusX
obpaszoBaHue IOLIKOIBHOTO, HA4aJILHOTO PasBuBaromas AJ03.6
HauaneHoe oG1ee 00111eT0, OCHOBHOTO JEeSITETBHOCTD
o0Opa3oBaHue o0miero, CpeIHETOo
OcHOBHOE 0011IEE 00111ero 00pa3oBaHMs
o0Opa3oBaHue B Ilegarornueckas 6 Ilegarornueckast B/03.6
Cpennee obmiee JEeSITEIBHOCTD IO JesITeIbHOCTD 1O
oOpa3oBaHne MPOEKTHUPOBAHHIO U peanm3aniu nporpamm

pean3aniu OCHOBHBIX OCHOBHOTO U CPEJIHETO

001e00pazoBaTeTbHBIX oOmiero oOpa3oBaHus

porpamMm
01.003 A [pernogaBanue mo 6 Opranu3zanyst A/01.6
[MpodeccronanbHbIH JIOTIOJTHUTEITLHBIM JESITEITbHOCTH YYaIIXCs,
CTaHJapT «[lenaror 001e00pa3oBaTeIbHBIM HanpaBJIeHHOH Ha OCBOCHHUE
JIOTIOTTHUTEIILHOTO mporpamMMam JIOTIOTHUTEILHON
o0Opa3oBaHusi JeTed U o01m1eobpazoBaTebHOM
B3POCIBIX). POTPaMMBI
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https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529

HawnmenoBanme BHJIA 6 IMenarornveckuii KoHTposns | A/04.6
npodecCHOoHATBHOM 1 OIICHKA OCBOCHHUS
JESITeIbHOCTH: JIOTIOJTHUTEIILHOM
[lenaroruueckas 001eo0pazoBaTenbHON
JeSITEIIbHOCTD B MIPOTPAMMBI
JIOTIOJTHUTEILHOM
oOpa3oBaHuu JeTeil
B3POCIIBIX
40 CxBo3Hble BUAbI NPO(ecCHOHATbHOM 1eATeJIbHOCTH

Tun 3apa4 npodeccHoOHATBLHOM 1eSITEJILHOCTH: HAYYHO-HCCI€0BATEbCKUM
40.011 A [IpoBencHue HaydHO- 5 OcymiecTBiieHue AJ01.5
[podeccronanbHbIH HCCIIEIOBATENLCKUX H MpoBeNIeHHS PadoT 1Mo
crangapt «CrernuaancT OTIBITHO-KOHCTPYKTOPCKHIX 00paboTKe U aHaTN3y
10 Hay4YHO- Pa3paboTOK MO OTAEIEHBIM HAyYHO-TEXHHYECKOH
UCCIIEIOBATEILCKUM 1 paszenaM TeMbl HHPOPMAIUH U PE3YITLTATOBR
OIBITHO- HCCIIEOBAHUN
KOHCTPYKTOPCKHM OcymecTBrneHue A/02.5
pazpaboTKam. BBITIOJTHEHUS
HaumeHnoBaHue Bua IKCTIEPUMEHTOB U
npodeccHOHANBHON oopMITeHUs pe3ynbTaTOBR
NESITEILHOCTH: HUCCIIeIOBaHUN U
[IpoBenenne HaydHO- pazpaboTok
UCCIIeTOBATEIHCKUX H
OIIBITHO-
KOHCTPYKTOPCKHX
pa3paboTok

J1st ocBoeHHMs1 y4eOHOM JMCHUIIUHBI «OCHOBBI KBaHTOBOM XMMHU» y CTYAEHTA, B XOJE H3yUeHUS
MPEIIIECTBYIOINX AUCIUILUINH, TOJHKHBI OBITh CPOPMHPOBAHBI CIIEIYIOIUE, IPEIBAPUTENbHBIC, KOMIICTEHIINH:

YHuBepcajbHbIe KOMIIETEHIINHU:

- coco0EH OCYIIECTBIISATh MOMCK, KPUTUYECKUH aHaIN3 U CUHTE3 UHPOPMAIMH, TPUMEHSATh CUCTEMHBIN
MOAXO/I JUIS pelIeH st ocTaBieHHbIX 3a1a4 (YK-1);

- crtocoOeH OMpeelATh KPYT 3a/1ad B paMKaX [TOCTABICHHON LEJIM U BBIOMPATh ONTUMAJIbHBIE CIIOCOOBI
UX PEIICHHUs, UCXOIs U3 JCUCTBYOIIMX MIPABOBBIX HOPM, UMEIOLIUXCs pecypcoB u orpannydeHuii (YK-2);

- cnoco0eH OCYLIECTBIATh JAEJIOBYI0 KOMMYHHUKAIMIO B YCTHOM W NHUCbMEHHOH ¢opmax Ha
rocyIapCcTBeHHOM si3bike Poccuiickoit @enepainu u nHOcTpaHHOM(bIX) si3bike(ax) (YK-4);

- cIocOO€H yNpaBIIsiTh CBOMM BPEMEHEM, BBICTPAUBATh U PEAIN30BBIBATh TPACKTOPHIO CAMOPA3BUTHS Ha
OCHOBE MPUHILUIIOB 00pa3oBaHus B TeueHue Beei xuzuu (YK-6);

- crmoco0eH co3/1aBaTh W MOJICPKUBATH OE30IACHBIC YCIOBHS KU3HEIEATEIBHOCTH, B TOM YHCIE MPH
BO3HHKHOBEHUH 4pe3BbluaitHbix cutyarmii (YK-8);

Oo6menpodeccuonanbubie komnerennuu (OIIK):

- Croco0eH aHaIM3UpPOBaTh M MHTEPIPETHPOBATh PE3YyIbTaThl XUMHUYECKHUX SKCIIEPHUMEHTOB,
HaOmoaenuii u uamepenuii (OIMTK-1);

- cnoco0eH TMPOBOJIUTH C COOJIIOJICHHEM HOPM TEXHUKH O€30MacHOCTH XUMHYECKHH JKCIIEPHMEHT,
BKJIIOYasl CHHTE3, aHAIIU3, U3YUEHUE CTPYKTYPBI U CBOWCTB BEILECTB M MaTEpUaJIOB, UCCIIEIOBAHNE MPOLIECCOB C
ux ydactuem (OITK-2);

- croco0OeH MPUMEHSTh PACYETHO-TEOPETHUECKIE METOJIBI JUISl U3YUEHHSI CBOMCTB BEIIECTB U MPOIIECCOB
C UX Y4aCTHEM C MCIOJIb30BaHHEM COBPEMEHHOW BhIancauTeNIbHOM TexHuku (OI1K-3);

- crmoco0eH TUIAaHMPOBATh Pa0dOTHl XMMUYECKOW HANPaBICHHOCTH, 00padaThiBaTh U MHTEPIPETUPOBATH
MOJTy4YEHHBIE PE3YNbTaThl C HCIOJIb30BAaHUEM TEOPETUYECKHX 3HAHMN M TNPAKTHUYECKHX HABBIKOB pEIICHUS
MaremMaTuueckux U ¢pusnueckux 3anad (OI1K-4);




- CITIOCOOEH HCITONIF30BaTh CYIIECTBYIOIIKE TPOrpaMMHbIE TIPOAYKTHI ¥ HH(POPMAIIMOHHBIE 0a3bl JAHHBIX
JUIS pelieHust 3ajad MpoeCCHOHANBHON NEATENbHOCTH C y4eTOM OCHOBHBIX TpeOoBaHWMN WH(OPMAIMOHHON
6e3onacuoctu (OITK-5);

- CITIOCOOEH MPEACTABIIATh PE3YNIBTAaThl CBOEH pabOTH B yCTHOM M MHChMEHHOU (hOpMe B COOTBETCTBHH C
HOPMaMH | MPaBUIIaMH, IPUHATHIME B TipodeccroHambHoM coobmiectse (OITK-6).

Jast ocBoeHust mucturuInHbl «OCHOBBI KBAHTOBOM XUMHI CTYJIEHT JODKCH!

3HAaTh. OCHOBHI OOIIEHl M HEOPraHWYECKOH XWMHHU; COBPEMEHHBIE NPEACTABIEHUS O CTPOSHHUH
BEILIECTBA; OCHOBBI BHICIICH MaTeMaTUKH.

YMeTh: IpUMEHSTH 3HAHMSL, TIOyYeHHBIE B Kypce 00IIeil 1 HEeOpraHnIeCKOH XHUMUH.

Baagerb: pacdyeTHBIMH M JIOTHUECKUMH METOJAaMM  BBICIICH MaTEeMaTHUKH; COBPEMEHHBIMU
MIPEACTABICHUSIMHU O CTPOCHUH BEIIECTBA.



4. TpeOoBaHusl K pe3yJbTAaTaM OCBOEHUS] TUCHUILUIMHbI (KOMIETEHIHHU o0yvalolierocsi, (popMupyemMbie B pe3yjbTaTe OCBOCHHS JAUCUMIIUHBI

(MmonyJis)

B PE3YIbTATC U3YUCHUA OUCHUIIIMHBI «OCHOBBI KBAaHTOBOH XHMUH o6yqalom1/n710;[ JOJDKCH 06J'IaI[aTI> CJICAYIOIIMMU KOMIICTCHIHUAMUN (peSYJ'H)TaTaMI/I

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

- cnoco0eH HMCIOJIB30BATh 3HAHHS O CTPOCHHH BEIICCTBA, IIPUPOAC XAMHYECKON CBSI3U M CBOMCTBAX Pa3JINYHBIX KJIaCCOB XMMHUYCCKUX 3JIEMEHTOB, BEUICCTB U
MaTrepuajioB jid TI[MOHMMaHHWAg MEXaHW3Ma XHUMHUUYCCKUX peaKuHﬁ, MPOUCXOAAIINX B TCXHOJOTMYCCKHUX MPOHECCaXx U OKpyKaromeM MHUpe,

€CTECTBEHHOHAYYHBIC 3HAHHS JUTS PEIICHHUs 3a1a4 npodeccronanbhoi aesrensroctd (ITK-1).

Kox v HanmenoBanue
npodeccuoHaIbLHOM
komuerennuu (IIK)

Kox v HanmenoBanue
HHAUKATOPA 10CTHKEHUS
npogdeccuoHAIbLHOM
KOMIIETEeHI[MH

POSyJIbTaTbI OCBOCHHUA KOMIIETCHII MU

3HaTh

YMmernb

Baagernb

IIpodeccnonabHBIe KOMIIETEHIUH BbIINYCKHUKOB

Hayuno-uccienoBareibcKuii THI 32124

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

IIK-1.1. Ucnonp3yeT 3HaHUS O
CTPOCHUU BEIIECTBA, IPUPOIE
XUMHYECKOM CBSI3H M CBOMCTBAX
Pa3IMYHBIX KJIACCOB XUMUYECKHUX
3JIEMEHTOB, BEIIESCTB U
MAaTepHaJIOB I IOHUMAaHUS
MEXaHU3Ma XUMHUYECKUX PEaKInii,
MPOUCXOISIINX B
TEXHOJIOTMYECKUX MIPOLECCaX U
OKpY>KaroIlleM MUPE;

IIK-1.2 TTporHo3upyeT cBOMCTBa
XUMHUYECKUX COCUHEHUN U
MaTepHaJiOB Ha OCHOBE JTaHHBIX
00 MX CBOMCTBAaX M XMMHUYECKOM
CTPOCHUH;

IK-1.3. Wcnons3yer
COBpEMEHHBIE TEOPETHUUECKHE
MIPEJICTABICHUS XUMIYECKOM

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

UCIIOJIb30BaTh OCHOBHBIE
3aKOHBI M TIOJIOKECHUS] XUMHH
JUTS IOHUMAHHSI MEXaHHU3Ma
XUMHUYECKUX PEAKIINH,
MIPOUCXOJISTIHNX B
TEXHOJIOTHYECKHUX
MpoIeccax U OKPYKaoIIeM
MUpE;

IPOTHO3UPOBATh CBOWCTBA
XUMHUYECKUX COCTMHEHUN U
MarepuasioB Ha OCHOBE
JAHHBIX 00 MX CBOWCTBAX H
XUMHYECKOM CTPOCHUH

HaBbIKaMHU HUCIIOJIB30BaHUA
(byHIaMeHTaIbHBIX
XUMHUYCCKUX 3aKOHOB U
€CTECTBEHHOHAYYHBIX
3HaHUU B IIpoLIECcCe
BBITIOJTHCHHA HAYYHOT'O
UCCIIETOBAHMSI, a TAKXKE B
CBOEH MpodeccunoHaTbHOM
JESITENIbHOCTH

a TaKXKe




HAyKH M €CTECTBEHHOHAYYHbIE
3HAHUS B CBOCH
npodeccnoHaTbHOMI
IEeITEIBHOCTU




B pesynbraTe 0cBOEHUs AUCIMIUIMHEI «OCHOBBI KBAHTOBOM XUMHUM» CTYJEHT JOJIKEH:
3HaTth
- OKCIIEPUMEHTAIIbHBIE OCHOBBI, IPHUHLIUIIBI M 3aKOHBI KBAHTOBOM MEXaHUKH, SBISIOLINECS OCHOBOM
TEOPETHYECKUX MPEICTABICHUI B COBpeMEHHOM cTpykTypHoi xumuu (ITK-1);
- IPUHIIUIT COOTBETCTBHS M 0COOCHHOCTH TocTpoeHust pusnueckux teopuii (ITK-1);
- OTIpeJieNIeHUE TIOHATHSI «KBAHTOBAsI XMMUS», KOCHOBHBIE TIOCTYJAThl KBAHTOBOW MEXaHUKW», «BOJTHOBAs
¢byHKLIUAY, «TpeOOBaHMs, HaJaraéMble Ha BOJIHOBYIO (DYHKIIMIO»; «ONEPAaTOPhI KBAHTOBOI MEXaHUKUY,
«npuHLUI Heonpenenéunoctu [ eizendepra» u ap. (IK-1);
- 0COOEHHOCTH ABWKEHHS MUKPOYACTHI] M CIIOCOOBI omucanus ux cocrosumii (ITK-1);
- KaUeCTBEHHOE 00BSCHEHHE OCHOBHBIX 3aKOHOMEPHOCTEH cocTosiHui aroma Bogopona (ITK-1);
- BUJI BOJIHOBBIX (pyHKIMit atoma Bogopona (I1K-1);
- KoHuemnwo rudpuausanuu (IK-1);
- npunimn [laynu v 3anonHeHne nekTpoHHbIX o6onoyek (TTK-1);
- aNIeKTpOHHOE cTpoeHne Moseky (ITK-1);
- moHATHE 0 cucteMe MHOrHX yactuil (ITK-1);
- npuOIMKEHHBIC MeTO b peteHus ypaBHenus [l péaunrepa (ITK-1);
- MOJIEKYJISIpHBIE Mojien 1 ux otoopaxenus (ITK-1).
Ymers
- TPAaMOTHO NPUMEHATh KBAaHTOBO-MEXAaHMUYECKHE INPEICTABICHHUS W METOABI IJISi MOCTPOCHUS W aHaIu3a
CTPYKTYPHBIX MOJEJNCH aTOMOB, MOJIEKYJ, KOHACHCUPOBAHHBIX CTPYKTYP, OLEHKH PEAKLIHOHHON CIIOCOOHOCTH
mosekyn (ITK-1);
- XHMHYECKHUE CBA3HU U uxX Kiaccudukarms (ITK-1);
- annabaTuveckoe MpUOIKeHUE B TeOpHHU cIKHBIX cucteM (ITK-1);
- perienue ypaBHenus Llpénuurepa nis muoroaromHoit mosekyis (ITK-1);
- BBIUHMCIIsIEMbIe U H3Mepsiemble BennauHbl (ITK-1);
- IepexoJi OT KBAHTOBBIX K Kiaccuueckum mozensim (ITK-1).
Baapers
- HaBbIKaMHU CaMOCTOSTEIIBHOM pabOThI C YUeOHOM, METOAMYECKOM U HAYYHOH JIUTEpaTypol B 001acTH
KBaHTOBO# MeXaHUKH U kBaHTOBOM xumu (TTK-1);
- OCHOBHBIMHU TEXHOJIOTHYECKUMH TpoLenypamu, nHcTpymeHrapuem (ITK-1);
- HABBIKAMH MPAKTHYECKOM JICATEIBHOCTH C Pa3aIuYHbIMU rpymmnamu cTyaeHTos (ITK-1);
- KOHLENTYaJbHBIM M MaTeMaTU4eCKUM amlaparoM KBaHTOBOH MEXaHWKH B NPWIOKEHHH K XHMHYECKOH
npobJIeMaTHKe; COBPEMEHHBIMH CPEICTBAMH MaTEMaTHYECKOTO U KOMITbIoTepHOTro MozenupoBanus (ITK-1).



5. Conepkanue U y4eOHO-MeTONMYECKAN KAPTa JUCIUILTHHBI

Tabauua 5.1
CamocrosiTe1bHas padoTa CTy/ACHTOB DopMBbI KOHTPOJISI Komecrso Jlutepatypa
3ansaTus 0a/1J10B
Ne HaumenoBanue TeM (BONPOCOB),
B U3y4aeMbIX 10 JAHHOH JUCHMILINHE Ya- -
Copep:xanune min max
I n CBI
1. Bgenenue. [Ipenmer kBaHTOBOM MEXaHUKU U KBAaHTOBOM 2 CBOHCTBa KBAHTOBO-MEXaHUYECKUX Bomnpocs! u 3anauu k
XUMHH. OCHOBHBIE NIOCTYJNIATEI KBAHTOBOH MEXAHHKH. 4 OIepaTopoB 4 CEMHHAPCKOMY 0 3 [1]. [2]. [3].
2. KBaHTOBBIE COCTOSIHUS 1 BOJHOBBIE (hyHKIUH. OCHOBHBIE 2 3aHATHIO. [4],[5]
CBOMCTBA (DYHKIHUH.
3 Omneparopsl ¢pusnuecknx BennauH. CBOHCTBA Haxoxxnenue CcOOCTBEHHBIX 3HAYCHUH U Bomnpocs! u 3amauu k
OIIepaTopoB. 2 4 COOCTBEHHBIX (DYHKIIHIT OTIEpPaTOPOB. 4 CEMHHAPCKOMY 0 4 [11, [21, [3],
4 Maremarudeckuii annapaT KBaHTOBOI MEXaHUKH. 2 SAHATHIO- [4], [12],[13]
5 DBoronust cocTossHNH 1 ypaBHenue [lpénunrepa. 2 3agaun 00 OJHOMEPHBIX M TPEXMEPHBIX Bompocsr 1 3agaun k
4 MOTCHIMAIBHBIX SIIUKAX. CEMHHAPCKOMY 0 4 [11. [2], [3],
6 Bomopoomo100HbIe aTOMHBIE OPOUTANH. 2 4 3AHATHIO. [4], [12],[13]
7 [Mpubnmxénnsie METO/IbI peneHus KBaHTOBO- 2 3agaun 0  JBWKEHMHM  YacTHULBI IO Bompocs! u 3agaun k (11, 121, [3]
MEXaHUYECKUX 3aa4. 4 OKPY)XHOCTH, Oapbepe W TapMOHHYECKOM CEMHHAPCKOMY 0 4 [;1] [é] '
8 Pemenne ypasnenus Lpénunarepa mis 2 OCLIILIATOPE 4 3aHATHIO. [ 12]’ [ 3’]
MHOTORJIEKTPOHHOTO aTOMa. '
9 1-s1 py0Oe:xHasi nMCbMEHHAsi KOHTPOJIbHasi padoTa 2 Amnanm3 pe3ynpTaToB 1-i pyOexxHO# paboThI 2 0 10
10 [MpuHIMI MOCTPOEHHUS MEPUOANUECKON CUCTEMBI 3agava 06 aroMe Bogopoaa. PopMbl aTOMHBIX Bompocs! 1 3agaun 1 111, 121, [3]
JJIEMEHTOB. 2 4 opOuTanei. 4 YIpaKHEHUs K 0 3 [;1] [é] '
11 DneKkTpoHHbIe KOH(UTYpALUU U TEPMBI aTOMOB. 2 CEeMUHapCKOMY [12]’ [13’]
3aHATHIO. '
12 Merton camocoriacoBanaoro moist (CCIT) Xaptpu-doka. 2 TepMbl MHOTORJIEKTPOHHBIX ATOMOB. Bomnpock u 3amaun k [1, [21, [3]
= Th _ 4 4 CEMUHAPCKOMY 0 4 [;1]’ [5]7 '
PHUOIIDKEHHbBIE aHATUTHYECKUE (PYHKIIMH aTOMHBIX 2 SAHSTHIO. 12
opOuTanei. [12],[13]
14 Teopust Xumuueckou cBa3u. MeTos BaleHTHBIX CBA3EH. 2 4 Pacuér Mosekyn MaslbIX NEPHUOAOB METOIOM Bomnpocs! 1 3a1auu u
BAJICHTHBIX CBSI3ei. [ocTpoeHue YIpaKHEHUS K [1], [2], [3],
15 | Meroa MoseKysIpHbIX opOuTaneid. OOuire MoIoKeHus. JIBYXaTOMHBIX MOJIEKYJ B TEPMHHAX MeTOAA 4 CEMHHAPCKOMY 0 4 [4], [6],
[MpubmmkeHne TUHEHHBIX KOMOWHAIIMI aTOMHBIX 2 4 MOJIEKYJIPHBIX OPOUTAIIEH. 3AHSTHIO. [171,[18]
opOuranei.
16 PacuérHbple MeTOIBI KBAaHTOBOM XUMHU. MeTo 1 XIOKKeI. 2 4 CBoilicTBa [T -conpsikE€HHBIX MOJIEKYJIL. 4 Bormpocs! u 3agaun u 0 4 [11, 121, [3],
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17 bensou. IIpasuno Xrokkens (4n +2). NHmeKCH KBaHTOBO-XMMHUUECKUIl pacdéT  MOJEKYJIBI YIPaXHEHUS K [4], 191,
PEaKIIMOHHO CIIOCOOHOCTH. 2 O6yraauena-1,3 B mpubamxkeHnN XIOKKeIs CEMHHApPCKOMY [11],[23]
3aHATHIO.
18 I1-5 py6exkHasi nucbMeHHasi KOHTPOJIbLHas pa6oTa 2 AHanmu3 pe3yabpTaToB 2-i pyOekHOH paboThI 2 10
Tekymas padora cTyaeHTa 50
Pe3yJbTaThl KOMIIBIOTEPHOT0 TECTUPOBAHUSA 50
HUTOr'o 36 36 36 100
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6. O6pa3zoBaTe/IbHbIE TEXHOJIOTHH
Jlnst ocBoeHHs TUCHUILIMHBI «OCHOBBI KBAHTOBOM XWMHM» HCHOJB3YIOTCS JIGKLUH, JIEKINU-Oece s,
MPaKTUYEeCKUE 3aHATHUS, TEXHOJOTHs MEPCIEKTUBHO - OINEpEekKaromero o0ydeHUs, MOAYyJbHAs TEXHOJIOTHS,
TEXHOJIOTH TPOOIEMHOr0 00yUIeHHs], TEXHOJIOTHSI PELICHUS HCCIIEN0BAaTEIbCKUX U IPOEKTHBIX 3a1ad.
B kayecTBe MHTEpaKTHBHBIX METOJOB OOYYECHHS MOTYT OBITH MCIIOJNIB30BaHbI: TBOPUECKUE 3aJaHHMI,
pa3paboTKa TPOEKTOB, HCCIENOBATENbCKUHA METOJ OOYYeHHs, KpYIJIbIe CTONbI, IHUCIYThI, CEMHHAPBI).
TpagunuoHHble JIEKIMH M NpPaKTHYecKUHe (CEeMHHApPCKHe) 3aHATHS MOIYT NPOBOAUTHLCH C
WCTIONb30BaHUEM COBPEMEHHBIX HHTEPAKTHUBHBIX TEXHOJIOTHI.

Jlekuusi-quajior — CoAep)kaHHE IOJACTCS Yepe3 CEpUI0 BOIIPOCOB, HA KOTOPBIE CTYAEHT [OJDKEH
OTBEYATh HEMOCPECTBEHHO B XO/I€ JICKIIHH.

OnnaiiH-ceMUHAp — Pa3HOBUIHOCTH BEO-KOH(EPEHIINH, MPOBEACHUE OHJIAH-BCTPEY WM TPE3eHTALUM
gyepe3 VHTEpHET B pexuMe peaqbHOro BpeMeHH. Kakaplil U3 y4acTHHKOB HAXOAMTCSl y CBOETO KOMIIBIOTEPA
(cpencTBa CBsI3W), a CBS3b MEXKAY HUMH TOZJEpXHBaeTCs depe3 VHTEpHET MOCPEACTBOM 3arpykaeMoro
MPUIIOKEHUSI, YCTAHOBJIEHHOTO Ha KOMIThIOTEpE KaX10r0 yuactHrka (Zoom, Meet, Skype u ap.)

Bupneoxondgepennusi — ceanc BuzacokoHpepentcBs3u (BKC) — 3To TexHONOTHS WHTEPaKTHBHOTO
B3aMMOJICHCTBUS JIByX M OoJiee Y4acTHHKOB O0pa3oBaTeIbHOrO Mpormecca i oOMeHa WHQopManueld B
pearbHOM pEeKUME BPEMEHH.

Buneo-nexkuusi — cHATas Ha KaMepy COKpallleHHas JIEKIHs, TonojiHeHHas (oTorpadusMu u cxemamu,
WTIOCTPUPYIOLIAsl OJaBAEMBIN B JICKLIMH MaTepHal.

TexHoMOrHs 3JIEKTPOHHOT0 O0yYeHHUs (pearn3yeTcs MpPU TOMOIIM DIIEKTPOHHOW 00pa30BaTeNbHOM
cpeasl COI'Y npu ucnonb3oBanuu pecypcoB ObC, npu nmpoBeeHUH aBTOMaTU3UPOBAHHOTO TECTUPOBAHUS U T.
I.).

IIpumeyanus

— Bce Bumel y4eOHOH pabOThI MOTYT MPOBOJAMTHCS TUCTAHIIMOHHO HA OCHOBAHWHU JIOKATBHBIX
HOPMAaTUBHBIX AKTOB.

— B nensx peanuzanny HHAUBUIYIBHOTO MOAX0/1a K 00YYCHHUIO CTYACHTOB, OCYLIECTBISIONNX YISOHBIN
npouecc N0 MHAMBUIYaTbHOW TPAECKTOPHM B paMKaxX MHIMBUAYaJbHOTO pabOyero IjiaHa, U3ydeHHe AaHHOU
JVCIUTUTMHBL MOXKET OCYHIECTBIISATHCS Yepe3 WHIUBHIYyalbHbIE KOHCYJBTAIMU TPEToAaBaTeNsi OYHO, B Yachl
KOHCYJIbTAIlMi, MO JJIEKTPOHHOH MouTe, a Takke ¢ ucnonb3oBanueM Webex, mimarhopMel IUCTaHIIMOHHOTO
obyuenust Moodle, nuunblit kabunet cryaeHra Ha caiite COI'Y, npyrux snementos DUOC COT'Y.

7. Y4yeOHO-MeTOoIM4ecKoe ofecnedeHle CaMOCTOATeIbHON padoThl

CamocTtosiTenpHass paboTa oOOywarommxcsi SBISETCS OJHWM W3 BHJOB YYEeOHBIX 3aHATHH.
CamocrosTenpHas paboTa MPOBOJUTCS C IENBIO:

— CHUCTEMaTH3allMi M 3aKPEIJICHUs TOJYYCHHBIX TEOPETHUSCKUX 3HAHMNW W MPAKTHYSCKUX YMEHUH
00yYarOIUXCs CTY/ICHTOB,

— yriyOJIeHusl ¥ pacUIMPEHUs] TEOPETUIECKUX 3HAHUIA;

— (QopMHpOBaHHS YMEHUI HCIIOIb30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPABOYHYIO JTOKYMEHTAIHIO W
CTHENUANTLHYIO JIUTEPATYPy;

- QopMmHupoBaHHMS  CAaMOCTOSTSIIBHOCTH  MBIIUICHHS,  CIOCOOHOCTEH K  CaMOpPa3BUTHIO,
CaMOCOBEPIICHCTBOBAHHUIO U CAMOPEaITN3aIINH;

— Pa3BUTHUS HCCIIEOBATEILCKUX YMEHHH.

CamocrosTensHass paboTa 00yyaloOmIMXCs OCYIIECTBISIETCS Ha NPOTSHKEHUH HM3YYEHHUS BCel
JVMCIUTUTMHBL B COOTBETCTBHU C YTBEPXKIACHHOW B yYeOHOM IUIaHE TPYIOEMKOCTBIO (JIIsI OYHOW (QOpPMBI
o0yd4eHust 36 4acoB) U COCTOUT H3:

- paboTBI CTYAEHTOB C JIEKUMOHHBIMH MaTeprallaMH, MOMCKa M aHalIM3a JIUTEPAaTypbl U 3JIEKTPOHHBIX
HCTOYHUKOB WH(POPMAITUH IO 33J]aHHOU TeME;

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

- M3Y4YCHUS TEOPETUYECKOro, IMPaBOBOTO M CTATUCTUYECKOrO Marepuana JUis TOATOTOBKH K
CEMHHAPCKUM 3aHSATHUSIM;

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

MeTtoanyeckue peKOMEHIAIMH 110 HAMCAHUI0 pedepaToB

Pedepar — mnmcbeMenHas paboTa TO OmpeneleHHOW HaydyHOW mpoOieme, KpaTKoe H3II0KEHUE
coJiep>KaHusl HAy4YHOTO TpyJAa WK Hay4HO# npoOnembl. OH siBIsieTCs A€HCTBEHHON POPMOIT caMOCTOATEIEHOTO
HCCIIEIOBAHUS HAY4HBIX IPOOJIEM Ha OCHOBE M3YU€HUS TEKCTOB, CIIELUAIBHOM JIUTEPATYpPhl, a TAKXKE HA OCHOBE
JUYHBIX HaOMIOJCHUH, MCCIENOBaHWN W MPAaKTUYECKOro ombiTa. Pedepar momoraer BbIpabOTaTh HABBIKH H
MPUEMBI CAMOCTOSITEIBHOTO HAYYHOTO MOUCKA, IPAMOTHOTO M JIOTHYECKOTO M3JI0KEHHSI U30paHHOM MPOoOIeMbl 1
CIIOCOOCTBYET NPUOOIICHHUIO CTYAEHTOB K HAYYHO! AEATEIbHOCTH.

[TocnenoBaTenbHOCTD PAOOTHI:

1. Bwibop Tembl uccrenoBaHus. Tema pedepara BbIOMpaeTcs CTyIEHTOM Ha OCHOBE €ro HAayYHOTO
uHTEpeca. Taxke IOMOLIb B BBIOOPE TEMbl MOKET OKa3aTh IPENoJaBaTelb.
2. IlnanupoBanue uccieqoBaHHA. BirouaeT cocTaBleHHE KaJCHIAPHOTO IUIaHa HAYYHOTO MCCIIeTOBAHUS

U IUIaHa mOpeanosaraemMoro pedeparta. KanenmapHblii IulaH HMCCIEIOBAaHMS BKIIIOYAET CIELYHOLIHUE

JJIEMEHTBHI: BBIOOp W  (QOpMyJIMpOBaHHME NPOOJEMBI, pa3paboTKa IUIaHA HCCICAOBaHUS U

IpeaBapUTEIbHOrO IUlaHa pedepaTa; cOOp W HM3yueHHE HCXOJHOTO Marepuaia, MOHMCK JINTepaTyphl;

aHanmu3 COOpPaHHOTO MaTepuana, TeopeTHYecKas pa3paboTka MpOOJIEMBI,  COOOIIEHHE O

NpeJBapUTEIbHBIX pEe3yNbTaTax WCCICIOBaHUs;, JHUTepaTypHOe OQOpMIICHHE HCCIeI0BaTENbCKOM

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

[Tnan pedepata xapakTepu3yeT ero cojepkaHue u CTpykTypy. OH JOJKEH BKIIOYATh B ce0si: BBEACHHE,
rre 0OOCHOBBIBAETCS aKTyaJbHOCTH MPOOJIEMBI, CTaBATCS LEIb M 3aladdl HCCICAOBAHMSA; OCHOBHAS 4acTb, B
KOTOPOI PacKphIBaeTCsl COIEpKaHHE MPOOJEMBbI; 3aKI0UYEHHE, TAe 0000MIAI0TCS BBIBOJBI IO TEME U NAKOTCS
MPaKTUIECKUE PEKOMEHIAIHH.

3. llouck m u3ydyeHue nuTepatypsl. s BeIABICHHS HEOOXOAMMOW JHUTEpaTyphbl cledyeT oOpaTUThCs B

O0uOIMOTEeKy WM K mpenoaaBareiro. [lomoOpaHHyIO JHTeparypy cienyeT 3a(MKCHPOBAaTh COIVIACHO

I'OCT o oubmuorpaduueckoMy ONMUCAHHUIO POU3BEIACHUH TICUaTH.

Hns pa3pabotku pedepara qoctaToyHo u3ydeHHe 4-5 BakHEHIMIHMX craTeil mo M30paHHOH mpolbieme.
[Ipu u3ydeHnn IuTeparypsl HEOOXOAMMO BBIOMPATh MaTepHall, HE TOJBKO MOJTBEPKIAIONINNA TO3UIHIO aBTOpa
pedepara, HO U MaTepuan AJs MOJIEMHUKH.

4.00paboTtka matepuaiia. [Ipu 00pabOTKe MOJIyueHHOr0 MaTeprasa aBTop JOJDKEH: CUCTEeMAaTU3UPOBATh
€ro mo pasaciaM,; BbIIBUHYTH U O6OCHOB3TB CBOU TUIIOTE3bI;, ONMPEACIUTEL CBOIO ITO3UIUIO, TOUKY 3PCHUA I10
paccMaTpuBaeMoil mpo0seMe; YTOYHUTh 00BEM U COIEpKaHWUE MOHITUH, KOTOPBIMU HNPUXOIUTCS ONEPUPOBAThH
npu pa3paboTKe TeMbl; cHOPMYIUPOBATh ONPEACTICHUS U OCHOBHBIC BHIBOJBI, XapaKTEPU3YIOIIHE PE3yIbTaThI
HCCIIEI0BaHMs; OKOHYATEJIbHO YTOUHUTH CTPYKTYpY pedepara.

5. Odopmienue pedeparta. [Ipu odpopmiieHnn pedepara peKOMEHAYETCS IPUAEPKUBATHCS CIEAYIOIIUX
ImpaBUII: CnenyeT nmucaTh JWIIb TO, YEM aBTOP XOUYCT BBIPA3UTH CYHIHOCTbH HpO6HeMBI, €€ JIOTHKY, ITucats
CTPOrO MOCJIEN0BATENIbHO, JIOTMYHO, 10Ka3aTeIbHO (M0 cXeMe: Te3uc — 00ocHOBaHUE — BbIBOA); llucath sapko,
06pa3Ho, JKMBO, HC TOJIbKO BCKpbIBasd MCTUHY, HO W OTpaKasgd CBOIO IMO3UIIUIO, IMpOoIaraHjupys IOJIYYCHHBIC
pesyibTathl; [lucate ocMbICIeHHO, coOronasi MpaBWiia TPaMMAaTHKH, HE 3JI0YHOTpeOssisi HayKooOpa3HbIMH
BBIPRKEHUSIMH.

PedepaT BbINONHSAETCS B COOTBETCTBHH C TPEOOBAHUSAMHU CTaHIAPTOB, Pa3paOOTaHHBIX JJIs JAHHOTO
BUAa TOKyMeHTOB. PaboTa oymkHa ObITh BhIONIHEHA HA Oenol Oymare cranaaptHoro jucta A4. Tekct gomkeH
OBITh OTIIEYaTaH Ha KOMIIBIOTEPE B TEKCTOBOM penaktope MicrosoftWord W oTBedaTh  cieayronmm
TpeOOBaHUAM: TTapaMETPHI ITOJIEH CTPAHUI] JOJDKHBI OBITH B TIPEJeNax: BepxHee H HikHee — o 20 MM, mpaBoe —
10 MM, neBoe — 30 MM, mpudpt — TimesNewRoman, pasmep mpudra — 14, MEKCTPOUHBIA HHTEpBal —
NoNyTOpHBIA. JIleHTa mpuHTEpa — TONbKO 4épHOro IBeTa. Hymepamus crtpaHul] B pedeparte J0IDKHA OBITh
CKBO3HOH, HauumHas ¢ TpeTbel crpaHuubl. Homep mpocraBmsieTcs apaOckumMu nudpaMu BBEpXY KaKIOH
CTpaHHMIIBI CTIpaBa.
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IIpn n3noxkeHnn Marepuaia He0OXOIUMO MPHUIEPKUBATHCS IPUHATOTO TUTAHA.

bubnuorpapuueckuii CIIHUCOK COCTaBJISCTCS HA OCHOBE MCTOYHHUKOB, KOTOpPbhIE OBUTH MPOCMOTPEHBI H
W3y4YeHBl CTYIEHTOM NpH Hamucanuu pedeparta. [JaHHBIH CHHCOK OTpa)kaeT CaMOCTOSTEIbHYIO TBOPYECKYIO
paboTy CTyaeHTa, YTO TO3BOJSET CYAUTh O CTENEHH €ro MOATOTOBKU M YIUIyOJeHWH B BHIOPAHHYIO TEMATHKY.
Bes  ucmonb3oBaHHas nMTepaTypa  pasMellaeTcsl B CIEAYIOLIEM TOpsAKe: 3aKOHOAATEIbHBIE aKThl,
MOCTaHOBJICHUS, HOPMATHBHBIC IOKYMEHTBI; BCsI ydeOHast JInTeparypa B anpaBUTHOM HOPAIKE, 3aTEM CPEIICTBA
MIEPHOAMYECKON MeYaTy B anhaBUTHOM TOPSIKE; HICTOYHUKH U3 ceTH VHTepHeT.

MeToanyeckue peKOMEHIAMU 110 CO3aHUI0 MYJIbTHMEIMIHOMN Npe3eHTalun

CrpykTypa M cojepKaHHME IMpe3eHTallUd — 3TO JMYHOE TBOpPUECTBO aBTopa. [loyne3Ho ucmoiap30BaTh
1a0JIOHBI OPOPMIICHHUS 171 TOArOTOBKH KOMITBIOTEPHOM MPe3eHTalNH.

Craiigpl KeJnaTenbHO HE IEperpy’arb TEKCTOM, JydIlle Pa3MecTHTh KOpOTKue Te3uchl. Ha craiimax
HEOOXOIMMO JIEMOHCTPHPOBATh HEOONbIINE (PparMeHThl TEKCTa JOCTYMHBIC IS YTEHHS Ha PaccTOSHUH; 2-3
¢otorpaduu mnu pucynka. Hamboiree BaxkHBIN MaTepra JTydilie BbIIEIHTb.

Tabnuue! ¢ TU(POBEIMU AAaHHBIMHU IJIOXO BOCHPHHUMAIOTCSI CO CIAiI0OB, B 3TOM cCily4ae LU(POBOi
MaTepHal, Mo BO3SMOKHOCTH, JIy4llIe MPEJCTaBUTh B BUE TPA(QUKOB U AHATPAMM.

He cnemyer wusnummHe yBiaekaTbcs MyJabTHMeAUHHBIME 3(dexktamu anumauun. OcoOeHHO
HEeXXenaTeNbHbl Takue S(QEeKThl Kak BBUIET, BpallleHHe, BOJHA, NMOOYKBEHHOE TOSBICHHE TEKCTa M T.J.
OnrtumanbsHast HacTpolika 3(pPeKToB aHuMauny — NOSBJICHUE, B IEPBYIO OUEPeb, 3ar0JI0BKa claiina, a 3aTeM —
TekcTa 1o ab3amam. IIpu 3TOM eciy HECKOJBKO ClIaioB MMEIOT OJMHAKOBOE HAa3BaHUE, TO 3arojOBOK cilaija
JIOJKEH MOCTOSTHHO OCTaBaThCs Ha IKpaHe.

Uto6b1 00ecrieunTs XOPOIIYI0 YUTAEMOCTh IIPE3CHTAINN HEOOX0AUMO TTO00paTh TEMHBIN BET (poHA U
cBeTabId uBeT mpudTa. Hemb3st Takke BEIOMPATh POH, KOTOPHIH COAECPKUT aKTUBHBINA PUCYHOK.

KenarenbHO MOATOTOBUTH K KAXKIOMY Claiiy 3aMeTKH IO JOKJIaay. 3aTeM pacredaraTb HUX U
WCTONb30BaTh NPH IMOJATOTOBKE WJIM Ha caMOW mpe3eHTauuu. MOXHO pacrmedaraTb HEKOTOpPbIE KIIIOYEBbIC
CJIaliJpl B Ka4eCTBE Pa3aTOYHOTO MaTepuaa.

Heobxomumo 00s13aTeIbHO COOMIONATH €MUHBINA CTHIIb 0(POPMIICHUS PE3EHTAIINHA U 00paTUTh BHIMAHUE
Ha CTHJIUCTUYECKYIO TPaMOTHOCTb.

Crenmyer mpoHyMepOBaTh Calibl. DTO MO3BOJKUT OBICTPO 00paIIAaTHCSI K KOHKPETHOMY CIIalijly B cllydyae
HEeOOXOIUMOCTH.

PexomeHnaniuy 1o COAEPKaHUIO U CTPYKTYPE CIIalI0B MYyJIbTUMEIUINHON NTPE3ECHTALUN:

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

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

3-i1 cnaiin. ComepKuUT Leib U 3a/aun uccienoBanus. Llens nmpoekTa 1okHa OBITH HallMCaHA Ha DKpaHe
KpYIHBIM MpUPTOM. 311eCh K€, €CM T03BOJIIET MECTO, MOXXHO HanucaTh W 3aJadd. 3aJayd MOTYT OBITh
MPEICTaBJICHBI U Ha CIEAYIOIIEM CIIaie.

4-i1 - cnaiin. ComepXUT CTPYKTYpy paOoThl, KOTOPYIO MOXKHO INpEIOCTaBUTb, HAIpUMEP, B BUIE
rpaduuecKux OJOKOB CO CTpENKaMHU. A TaKkkKe — MepeyurciIeHne TPUMEHEMBIX METOJIOB U METOJTUK.

5-i1 - cnaiia. IlpeacraBisercs conepkaHue W TeopeTHUYecKas 3HaYMMOCTh NpoekTa. CyTh perraeMoi
MpoOJIeMbl MOXeT OBITh MPEJCTABIICHA B BUJIE CXEeM, TaOIUIl, Tuarpamm, rpagukos, Gororpaduii, hpparmMeHToB
¢npMOB U T.11. Ha TeopeTryeckyro 4acTh MpeICTaBICHUS IPOEKTa JOIHKHO OBITh CO3aHO HECKOIBKO CITalfIOB.

6-i1 - crnaiin. Bo3MOXKHOCTM HpUMEHEHUs pe3yjbTaToB paboThl Ha mpakTuke. Ha 3Ty Temy Taroke
JIOJDKHO OBITh HECKOJIBKO CIIalJI0B.

7-# cnaiin. I'maBHBIe BBIBOABI, HTOTH, PE3YJbTATHI MPOEKTA 11€JIECO00pPa3HO MOMECTUTh Ha OTAEIbHOM
cnaiiie. [Ipu 3TOM He clieayeT mepeyucisTh TO, YTO OBLIO CHENAHO, a JJAKOHUYHO U3JI0XKUTh CYyTh 3HAYUMOCTHU
MPOEKTa WJIM TOJTYYEHHBIX PE3YyIbTaTOB UCCIEAOBAHUS.

[ocnennnii cnaiin. B xoHer mpe3eHTaluu KeJaTenbHO IMOMECTUTh ciaiii ¢ TekcroMm «Cnacubo 3a
BHUMaHHe!».
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MeToanueckue yKazaHus M0 NPOBEICHUI0 PAKTHYECKHUX 3aHATHH 110 JUCHHUIINHE
«OCHOBBI KBAHTOBOW MeXaHUKI))

IIpakTudeckne 3aHATHS TPHU3BAHBI HAYYUTHh CTYIEHTa CaMOCTOSITEIFHO padoTaTh C y4eOHBIMHU
TEKCTaMH, aHAIM3MPOBAaTh MaTepuasl. B Hawane 3aHATUA PEKOMEHIYEeTCS PacCMOTPETh COOTBETCTBYIOIIMMI
TEOpPETUYECKU MaTepHall. 3aTeM WAET MPAaKTUYEeCKUH pa3dop M3ydyaeMoro Marepuala, PelratoTcsl 3aJadd U3
MPaKTHUKyMa, pa30npaercs Kaxablii KOHKPETHBIN pUMep.

B Havane mpakTHYeCKOro 3aHATHs clelyeT OOpaTHTh BHUMAaHUE HAa TEOPETUUYECKHE BOMPOCHI MO TEME
3aHATHS. [lepBOHAYATFHO HAET U3I0KEHHE TEOPETUIECKOTO MaTepraia TEMbI 3aHATHs. 3aTeEM B Psiie BOIIPOCOB
MpernoAaBaress ciaefyeT CKOHIIEHTPUPOBaTh BHUMaHUE HAa OCHOBHBIX WJESX TEMbI 3aHATH. Bompocs! TOKHBI
BKIIIOYATh B ceOsl pa3iMyHble BapHAlMM >JIEMEHTAPHBIX CHUTYyaluil, 0TOOpaKalOUIMX OCHOBHBIE WACU TEMBI
3aHATHS B WX B3aMMHON B3aWMOCBS3U. 3aJaBaeMble BOIMPOCHI JOJDKHBI OBITh KOHKPETHBIMH M MaKCHMalIbHO
MPOSIBIISAT B CTYACHTaX UX COOOPa3UTENBHOCTb.

YerHblit ompoc TpebyeT OT mpemogaBarenst OONBIION MpeIBapUTENFHONW MMOATOTOBKHU: TIIATEIHHOTO
oTOopa cojepKaHHsA, BCECTOPOHHETO IPOAYMBIBAHHUS BOIPOCOB, 3alad W MPHUMEPOB, KOTOpbIE OymyT
MIpeIOAKEHBI, MyTel aKTUBU3AIMH JESITeIbHOCTH BCEX CTYJIEHTOB TPYIIIBI B Mpoliecce MPOBEPKH, CO3JaHMs Ha
3aHATHU JIETIOBOH U TOOpOXKeIaTeIbHOW 00CTaHOBKH.

Paznuuarot GppoHTANBHBIN, HHANBHAYAJbHBIH U KOMOUHHNPOBAHHBII ONpOC.

@DpoHTAIBHBII 0NMPOC TPOBOIUTCS B (hopMe Oece bl IPErno1aBaTels ¢ TPYIIION.

OH OpraHMYecKH COYETAETCs C MOBTOPEHHUEM MPOUIECHHOTO, SIBISSCH CPEACTBOM ISl 3aKpEILICHUS
3HaHWH W yMeHWH. Ero JOCTOMHCTBO B TOM, YTO Ha aKTHBHYIO YMCTBEHHYIO paOOTy MOKHO BOBIJIEYb BCEX
CTYICHTOB TPYIIBL. JJIT 3TOTO BOIPOCH! JOJKHBI JIOMMYyCKaTh KPaTKyko (opMy OTBeTa, OBITh JAKOHUIHBIMH,
JIOTMYECKH B3aMMOCBSI3aHHBIMHU JIPYT C JIPYTOM, JaHBI B TAKOW MOCIIEI0BATEIbHOCTH, YTOOBI OTBETHI CTYJEHTOB
B COBOKYIMHOCTH MOTJH pacKpbhiTh colepaHue paszzena, Tembl. C mMoMompio (pOHTAIBHOTO OMpoca
MPENnoiaBaTesib UMEET BO3MOXXHOCTh MPOBEPUTH BBIINOJHEHUE CTYICHTAMU JOMAIUHErO 3a1aHUs, BBIICHUTH
TOTOBHOCTH TPYIIBI K M3YYEHHIO HOBOTO MaTepuaia, ONpeAeiuTh CHOPMHPOBAHHOCTH OCHOBHBIX MOHSTHH,
YCBOEHHE HOBOTO Y4eOHOTO MaTepuana, KOTOPBIA OBLT TOJIBKO YTO Pa300paH Ha 3aHSITHU.

NuauBuayanbHBIA ONpoC mpennoiaraeT OOCTOSTENbHbIC, CBS3HBIE OTBETHl CTYIEHTOB Ha BOIPOC,
OTHOCSIIIMACS K HM3y4aeMOMy Y4eOHOMY MaTepuaily, MO3TOMY OH CIYXXHT Ba)KHBIM Y4eOHBIM CpPEICTBOM
Pa3BUTUSl peYH, IMAMATH, MBIIDICHUS CTYJAeHTOB. YTOOBI cienaTh Takyl MPOBEpKYy Ooliee TIIyOOKOM,
HEOOXOJIMMO CTaBUTh TEpeJI CTYACHTaMU BOIIPOCHI, TPEOYIOIINE pa3BEpPHYTOTO OTBETA.

Bormpocsr uisi HHAMBUAYAEHOTO OMpPOCa JTOJKHBI OBITh YETKUMH, SICHBIMH, KOHKPETHBIMH, €MKHMH,
MMETh TPUKIATHOM XapakTep, OXBaTbIBATbh OCHOBHOM, paHee MpPOWIEHHBIM MaTepuan mporpammbl. Hx
coJiepKaHHe JIOJDKHO CTUMYJMpPOBaTh CTYJAEHTOB JIOTHYECKHM MBICIUTh, CpaBHUBAaTh, AaHAJIU3UPOBATh,
JIOKa3bIBaTh, MOMOMPATh yOEAWTENbHBIE TPUMEPHI, YCTaHABIWBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3H, J€JaTh
000CHOBaHHBIE BBIBOJIBI M THM CIIOCOOCTBOBATH OOEKTUBHOMY BBISIBIICHUIO 3HAHWUH CTYJICHTOB.

Bormpocer 00bIMHO 331af0T BCEH Tpymie u mocie HeOONBIION Mmay3bl, HEOOXOIUMOW ISl TOTO, YTOOBI
CTYJICHTHI MOHSJIU €r0 U NPUTOTOBUIIMCH K OTBETY, BBI3bIBAIOT ISl OTBETA KOHKPETHOI'O CTYJEHTA.

IIncbsMeHHas MpoBepKa HapsiJAy C YCTHOMW SIBJIAETCS BaXKHEWILIUM METOJOM KOHTPOJIS 3HAHUM, YMEHUI
Y HaBBIKOB CTYAECHTOB. OJHOPOIHOCTH pabOT, BBIOIHIEMBIX CTYJEHTAMH, TIO3BOJISIET MPEIBSIBIATE KO BCEM
OJIMHAKOBBIE TPEOOBaHUS, TOMBITAET OOBEKTUBHOCTH OIEHKH pPe3ylbTaToB oOyueHus. [IpuMeHeHHe 3TOro
METOoJla JaeT BO3MOXKHOCTh B Hamboiee KOPOTKHH CPOK OJHOBPEMEHHO IPOBEPUTH YCBOEGHHE Y4EOHOTO
MaTepHaja BCEMH CTYACHTaMHU TPYIIIbI, ONPEIeINTh HAPaBICHUS U1 HHIUBULyaTbHOU PaOOThI C KaXIbIM.

IInceMenHast mpoBepKa MCIONB3YETCsl BO BCEX BUAAX KOHTPOJS M OCYIIECTBISIETCS KaK B ayIUTOPHOM,
TaK ¥ BO BHEAYTUTOPHOW paboTe (BBINOJIHEHUE JOMAIIHUX 3a/1aHUMH).

MeTtoauyeckune peKOMeHIANMH M0 MCMOJIb30BAHUI0O MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TeXHOJOTHi 00y4eHust
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Ui u3ydeHus  JIEKIMOHHOIO  MaTepuana  JAWCLUMIUIMHBL — IPUMEHSIOTCS  ayJuOBU3YyaJIbHbIE
(MyJIBTUMEUIHBIE) TEXHOJOI'MU, KOTOPble HE OTPHULAIOT TPaJULMOHHBIE, [IPOBEPEHHbIE BPEMEHEM METO[bI
MpernojaBanus, HO, MPU 3TOM, OHU MOBBIIIAIOT HATJSAHOCTH, MH()OPMATHBHOCTB, ONEPAaTHBHOCTH B IOAade
nHGOPMaLUH, O3BOJIAIOT 3KOHOMUTD BPEMs 3aHATHH.

Kaxxnoe ceMuHapckoe 3aHATUE UMEET CBOXO 0COOYI0 (OpMy HpPOBEAEHHS, CBOIO METOMOJIOIMYECKYIO
cneunpuKy, dYTO TIO3BOJIIET pa3BUBaTh Yy CTYICHTOB pasiUyHble Kak OOLICKYyNbTypHBIE, TaKk U
npodeccuoHanbHple  KoMmereHUuH. IlocraHoBka mpoOieMbl, pPa30op aKTyaldbHBIX KOHKPETHBIX U
THIIOTETHUECKUX CUTyalluid, co3laHue arMocdepbl Auaiora Mexay NpenofaBaTelieM W TPYNIoW MO3BOJSET
paboTaTh MHAMBUAYAJIBHO M B MaJbIX IPYyMNIaX, KOJUIEKTUBHO 00CYKAaTh ONPEACICHHBIH TeMaMH MaTepual, a
TaKKe HHUIMUPOBATH CaMOCTOSTENbHYIO paboTy cTylneHTOB. [IpM OCMBICICHHH COAEp)KaHHS BOMIPOCOB
MPaKTUYECKUX 3aHATUH MpeciedyeTcs ILedb COOM0AaTh MPEeMCTBEHHOCTh B MPO(ECCHOHAIbHOM H B
TBOPYECKOM Pa3BUTUHU CTYJCHTOB.

Kontponp camocrosTensHOH padOThl CTYIEHTOB NpU3BaH cAelaTh mporecc oOydeHus Oonee
LEJIOCTHBIM M OpraHu4yHbIM. Ero 3amaga He ocTaBuUTh 0O€3 BHHMaHMA Jake, Ha TMEpPBBIA B3ILL,
MaJIO3HAYUTEIIbHBIE BOIIPOCHI.

KOMHI)}OTCpHOG TCCTUPOBAHUEC IO3BOJIACT OCYUICCTBIIATH HUTOTOBBIN KOHTPOJIb 3HAHUM CTYACHTOB.
TecToBblil MaTepuan BKIIOYAeT B ce0sl COIEpKaHHWE BOIPOCOB MO KAKIOMY M3 O0O3HAYEHHBIX IMPOTPaMMON
paszenos.

Kaxnp1ii Bompoc mpearnosaracT HeCKOJIbKO BaPHAHTOB OTBETOB, CPEAM KOTOPHIX UMEIOTCSI aOCOIIOTHO
HEBEPHBIH, MPAaBUIBHBIN 1 B OOJBIEH WM MEHBIIEH CTENeHN pacKPBIBAIOIINI CYITHOCTE Bompoca. B mpomecce
KOMITIBIOTCPHOI'0 TECTUPOBAHUA 3adada CTYACHTOB OIIPCACTIACTCA KakK BI)I60p IIPpaBUJIBHOTO OTBETA U3
MHOTr000pasusi BapuaHTOB. B TeCTOBBIX 3a1aHMSIX €CTh BOIIPOCH HA COOTBETCTBHE. B mpouecce KOMIBIOTEPHOTO
TECTUPOBAHUS, 3a/la4da CTYACHTA ONIPEACIIACTCA KaK BI)I60p IIPaBUJIBHOTO OTBETA U3 MHOFOO6pa3I/ISI BAapHUaHTOB.

8. OneHo4HbIe cpeAcTBA IS TEKYLIEr0 KOHTPOJISI YCIIEBAeMOCTH, PYOesKHOM aTTecTauuu u
NMPOMEKYTOYHOM aTTecTAMM M0 UTOraM OCBOEHHUS AV CUMIIJIHHBI.

Pabouas mporpaMMa mpemxycMaTpuBaeT NMPOBEACHUE JICKIIMOHHBIX M MPAKTHYECKUX 3aHATHHA, a TaKxKe
CIIEAYIOINE BUIBI pa0dOT: CAMOCTOSITENBHYIO paObOTy CTYACHTOB IO TIOJATOTOBKE YCTHBIX JIOKJIAJIOB, HATUCAHUIO
pedeparoB, MOATOTOBKY MPE3CHTAIMid U OOCYKICHHMM IO TeMaM JAWCHUIUIMHBI - pa00oTy B aKTUBHOW H
WHTEPaKTUBHOM popmax.

Buabl kKoHTpOJIS.

Pabouas mporpaMmMa npenonaraeT TeKyIUi U MPOMEXYTOUHBIA KOHTPOJIb 3HAHHHM.

Tekylmuii KOHTPOJIb — 3TO HENPEPHIBHO OCYILIECTBISIEMbII MOHUTOPUHT YPOBHSI YCBOCHUS 3HAHUU U
(hopMupOBaHUS YMEHWH W HABBIKOB B TEUEHHE CEMECTpa WM y4eOHOro roja. Tekymuid KOHTpPOIb 3HaHWMH,
YMEHHH U HaBBIKOB CTYZCHTOB OCYILIECTBJISETCA B XO/€ y4eOHBIX (ayJIWTOPHBIX) 3aHATHUN, MPOBOJUMBIX IO
pacnucanuo. DopMaMu TEKYIIEr0 KOHTPOJIS BBICTYNAIOT OAPOCHl HA CEMUHAPCKUX U NPAKMUYECKUX 3AHAMUSIX,
a makoice kopomkue (0o 15 mun.) 3a0anus, BHITIONHIEMbIE CTYJICHTAMHU B Hadaje JIEKIIUU C IENbI0 MPOBEPKU
HAJINYMSL 3HAHWH, HEOOXOJWMBIX U YCBOGHHUS HOBOTO MaTepuasia WM B KOHIIE JIGKIIUW JUIS BBISCHEHHS
CTEIIEHU YCBOEHUS U3JI0KEHHOI0 MaTepraa.

Py0OexHBIii KOHTPOJIb OCYIIECTBIISIETCS TIO OOJiee MIIM MEHEe CAMOCTOSTENBHBIM pa3feliaM — y4eOHBIM
MOAYJISIM Kypca M IIPOBOJUTCS 0 OKOHYAHHWH M3Y4YEHHUS] MaTepuajla MOLYJIS B 3apaHee YCTaHOBJIEHHOE BpEMS.
PyGexxHbIli KOHTPOJIB MPOBOJUTCS C IETHIO OMpEETICHNs] KauecTBa YCBOCHUS MaTepualia y4eOHOro MOAYJIS B
uesioM. B Teuenne cemectpa NpoBOAMTCS J1BA TAKUX KOHTPOJIBHBIX MEPOIPHUSATHS 10 TpaduKy.

Metoauka popMupoBaHus pe3yJibTUPYIOLIEH OLIEHKH.

NroroBas oreHka CKaibIBaeTCA Kak CPEAHEB3BEIICHHAS 10 Pe3ybTaTaM BCEX OLEHMBAEMBIX PadoT
Ha MpPOTSHKEHHH CeMecTpa, KyJa BXOAAT IOCEIIECHUE JIEKIMA W CEMUHApOB, OTBETHI M JOIOJHEHUS Ha
CEMHHAapaX, KOHTPOJbHBIE PA0OTHI (KOHTPOJIBHBIE CPE3BI [0 UTOTAM MOJYJIS), TOTIONHUTENbHBIE OLIEHKH MO
pedeparaMm B cyMMe C UTOTOBBIMU pe3yJIbTaTaMH 0albHO-PEUTHHIOTO TECTHPOBAHUSL.
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ITpoBeeHne TEKYIIETO U IPOMEKYTOYHOTO KOHTPOJIS IO JUCIHUILTHHE OCYIECTBISETCS B COOTBETCTBHH
¢ Momoxxeanem COTY !

BbAJVIBHAA CTPYKTYPA OLIEHKH

Makec. KOJI-BO
Dopma koumpons

0asoB
Texymas oneHka CTyZieHTa B TedeHue 1-8 Hellenn COCTOUT U3: 25
* BromonHeHus 3ajaHuil Ha NPaKTHYECKUX 3aHATHAX (IIOArOTOBKA K 7
CEeMHHApPaM, BHINIOJIHEHHS JOMAITHHUX 3aJJaHHN)
* BeinmosnHeHnst KOHTPOJIBbHOW pabOTHI 10
* [lonroroBka pedepaToB, Ipe3eHTAUUN K IPAKTHYECKUM 3aHITUSIM 8
1-51 pyOexxHasi muchbMeHHasi KOHTPOJIbHAS padoTa (TECTUPOBaHHE) 25
Tekymas onenka cryaenTta B Tedenue 10-15 Henmenn cocTouT u3: 25
* BrommonHeHus 3aJjaHuii HA TPaKTHYECKUX 3aHATHAX (IIOArOTOBKA K 7
CEeMHMHApPaM, BHINIOJIHEHHS JOMAITHHUX 3aJJaHHl)
* BoIMoTHEHNS KOHTPOIBHOW PabOTHI 10
* IloaroroBka pedeparoB, Npe3eHTaLUi K IPAKTUIECKUM 3aHATHIM 8
2-51 pyOeskHasi MMCbMEHHasi KOHTPOJIbHAs paboTa (TecTHpoBaHKE) 25
Hroro 100

MeTtoauka GOpMUPOBAHHS Pe3yJIbTHPYIOLIEi OleHKH.

B xope TexyIero KOHTpos cTyaeHThl MoryT HaOpats 0-100 Gamos:

1 —s1 pyOeKHAS aTTECTAIMS - MAKCMMAJIbLHO 50 0a/10B; U3 HUX:

Ot 0 mo 25 GamnoB (pyOexkHasi aTTtecTanus) — TecTHpoBaHUE B LeHTpe TectupoBanusi COI'Y wnm
YKa3bIBa€TCsl UCIOJIb3yeMasl NIPH M3YYCHUU NAHHOW AWMCLMIUIMHBI (opMa (MUCbMEHHasi paboTa, KOJUIOKBHYM,
3CCe U T.1L.);

Ot 0 nmo 25 GannoB(TeKylias OIEHKa) — akTHBHas paboTa 3a JMaHHBIM NEpPHOJ Ha CEMHHAPCKHX
(mpaKkTUYECKUX) 3aHIATHUAX

2-51 py0esKHAs ATTEeCTAIIMS — MAKCHMAJIbLHO S50 0a/1710B; U3 HUX:

Ot 0 10 25 GamnoB (pyOesxHas aTTecTallys) — TeCTUPOBaHKE B IieHTpe TectupoBanus COI'Y;

Or 0 mo 25 GannoB (TeKkyllas OIEHKA)— aKTHBHAas paboTa 3a JaHHBIA TEpUOJ HA CEMHUHApPCKUX
(TIpaKTUYECKUX) 3aHITHIX

[IpoMexyTOUHBII KOHTPOJIb:

s 3a4dera:

3a ycTHBIN OTBET Ha 3a4ere cTyaeHT noixydaeT 0-50 Oanos.

CTyZneHThl, ONyYUBIIKE B XOJ€ TEKYLIETO U pyOesKHOro KOHTpoist 56-100 6amioB aBTOMaTHYECKH MOTY4atoT
«3auer».
PesynbTupytolas oreHKa CKIapiBaeTcs o cooTreTcTBytoIe bPC dopmyie.

IIIkanaa uroroBoii aKaI[eMI/I‘leCKOﬁ YCIIEBAEMOCTH CTYACHTOB 10 TUCHUIIJINHE

Cucrema orenok COI'Y
Cymma Gasios Ha3zpanue HucnoBoil 3KBUBAJIEHT
86 - 100 OTIIMYHO 5
71-85 XOPOIIO 4
56-70 YIIOBJIETBOPUTEIIHLHO 3

TemaTuka pedeparon
1. MexaHuueckast KapTHHa MUPa

! Tonoxenue o TeKyuieM KOHTPOJE YCIIEBAEMOCTH M MPOMEXKYTOUYHOH aTTECTALMM OOYYAIONIMXCS 10 06pa30BaTeIbHBIM

IIporpamMMaM BEICIIIETO 00pa30BaHUs — MporpamMMaM OakajlaBpHuaTa, MarucTparypsl u cnenuanurtera B COI'Y.(B mociequeit

penaxmuu ot 08.07.20 r. IIp.Ne 173)

2 B coorsercTuu ¢ Ionoxenuem o BPC oleHuBaHus 00y4aroIuXcs 04HOi (GOPMBI 110 06pa30BaTENLHBIM IIPOrPaMMaM

BBICIIEro 00pa3oBaHust — porpamMmaM Oakanaspuara u crierpanutera B @T'bOY BO COT'Y (ot 05.03.2018 ., p.Ne 47)
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DnexTpoAMHaMUYecKast KapTHHA MUpa
«YneTpaduoneroBas katacTpoday
BosHoBas npupoaa cseta

®doto- n Komnron — 3 dexTor

CroHTaHHOE U MHAYLHPOBaHHOE H3ITyYeHHE
Teopus bopa

OmerTer @panka u ['epra

Oneitel Lltepna u 'epnaxa

. IlppanHHOCTE B Kaccuueckoit mexannke u B CTO

. 3aKoHBI COXpaHEHHs B Kilaccnueckoit Mmexanuke u 8 CTO
. [IpunHIun cooTBeTCTBYSI B (hU3HKE

. Crrop Ditamrreiina u bopa

. [IpuHIMI JOTIOIHUTEIEHOCTH

. DINeMEeHTHI TEOPHH CTOIKHOBEHHHA

. DNeMeHTBI TEOPUH U3TydeHHs

. ®unocodckre npodeMbl KBAHTOBOWH MEXaHHUKH

. KBanToBO-m10N1€Bast KApTHHA MUpa

. Paznuunbie npeacraBieHnsi KBAHTOBOW MEXaHUKHU

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

. MHOTO(OTOHHBIE TPOIIECCHI

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

. AToMHbBIE MEXaHU3MbI TU(DY3UH

. KBantoBbIle TOUKH

OueHOYHBIH JHCT 3aIIUTHI peepaToB (IOKJIAA0B)

HaunmeHoBanue BrIsiBJIeHHBIE
nokasareJs HeJT0CTAaTKH H
3aMeYaHus

Bajbl

1. KAYECTBO UCCJIEJ

OBATEJIbCKOW PABOThI (PE®EPATA, JIOKJIAJIA)

1. I'paMOTHOCTb U3IOKEHUS U
KadecTBO 0OpMIIEHHUS paOOTHI

1

2. CaMOCTOSATENBHOCTD
BBITIOTHEHUS Pa0OTHI, TITyOHnHa
npopabOoTKH MaTepuara,
HCTIOJIb30BaHHE
PEKOMEHIOBAHHOU U
CIIPaBOYHOM JIMTEPATyPhI

2

3. O00OCHOBaHHOCTH U
JI0Ka3aTeIbHOCTh BHIBOJOB

OO01mas oreHka 3a Bolnonuenue P 4

II

. KAYECTBO JOKJIAJA

1.CooTBeTcTBHE COAEPHKAHUS
JIOKJIaJIa COJIEPIKAHUIO PAOOTHI

0,5

2.Brinenenne 0CHOBHOM MBICIIH
paloTEHI

0,5

3. KauecTBO U3JI0KEHUS
MaTepuaa

1,5

OO01as oIeHKa 3a JOKJIal 25

ITII. OTBETHI HA NOIIOJIHUTEJIbHBIE BOITPOCHI ITO COAEPXXAHUIO PAGOTBI
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Bompoc 1 0,5

Bompoc 2 0,5

Bompoc 3 0,5
OO01mas OleHKa 32 OTBEThI HA BOMPOCHI 1,5
NTOI'OBAS OLIEHKA 3A 3AIIUTY 8

TeMbl npe3eHTANUI

1. HWuTepnperanuy KBAHTOBOH MEXaHUKH
2. KBanToBbIE CBOIiCTBa CBETA
3. JIucKpeTHOCTh COCTOSHUI MUKPOOOBEKTOB
4. Onucanue COCTOSHUI MUKPOCHUCTEM
5. TlpuHIUT TPHYNHHOCTH B KBAHTOBOM MEXaHUKE
6. TynnenbHsil 3ddexT
7. HanbaprepHoe paccesHHe
8. 3akoHBI COXpaHEHHS B KBAHTOBOI MEXaHUKE
9. [IIpenenbHbIN epexo)l OT KBAHTOBOM K KJIACCHYCCKOM MEXaHUKE
10. Ceepxrekyuects (bo3ze-koHmeHcaT)
11. CBepXIpoBOIUMOCTb
12. KBaHTOBas TENEMOpPTAITHS
13. KBanToBas 3ammytanHOCTh (KBaHTOBas HenmokanmsHOCTh, «KBaHTOBOE Bymy»)
14. Tapanokc DitHmTelina — [logonbckoro — Posena
15. Ilapanokc Kneitna
16. KsanrtoBpiii mapamoxc 3eHona («l[lapamokc He3akWMaloUIero YaiHHWKa», CBS3aHHBIM C aKCHOMOMW
WeabHOTO U3MEPEHHUS)
17. Teopema o 3ampeTe KIIOHUPOBAHUS
Kpurtepuu oueHUBaHHUsA CTYI€HTA 32 NOATOTOBKY Mpe3eHTAlNH
Kpu |8 6 4 2
Tepn (TpedyeT nOopadboTKM)
u/0a
JUIBI
Yerko  chopmynuposana | ChopmynupoBana Cdopmynuposana nens | He
Lelb W packpeiTa TeMma | IIelb u TeMa | 1 TeMa HUCCIeNOBaHus. | CHOPMYIMPOBaH
= nuccnenoBanus. B kpaTkod | ucciieqoBaHUS. Copepxanue a Leiap U Tema
=1 ¢dopme  maHa  monHas | YaCTMYHO  W3JI0KEHA | MOJHOCTHIO HE | UCCIICAOBaHMUA.
g uHpOpMalUsl 1O  TeMe | HHPOpPMALHUs MO TeME | PaCKpHITO. [lpobnema  He
% WCCIIE/IOBaHUS U JIaH OTBET | UccliegoBaHuss W JaH | Madopmanuss mo TeMe | pelieHa.
= Ha npoOJEeMHBIH BOMNPOC. | OTBET HA NPOOJIEMHBIN | HCCIIEAOBAaHNUS HETOYHA.
2 Hansl CCBUIKH Ha | Bonpoc. Jausl ccouiku | [Ipobnema 1o KoHua He
= HCIIOJIb3YEMBIE PECYPCHI. Ha ncroiip3yemble | pemena.  He — nmaHsl
§ pecypchlL. CCBUIKH Ha
= UCTIOJIb3yeMble
&) pecypchl.
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CobOmronaercs equublii | CoOmomaercs equusiil | He coomomaercs | He
CTHITb opopmiteHus. | cTHIL ~ OQOPMIICHUS. | €AMHBIN CTHITb | COOIOIaeTCs
= [Ipe3enranus kpacounas u | Cnaiinel  mpocTel B | odopmienus. Crnaiasl | CTHIIb
% WHTEpEeCcHasl. [MOHMMAaHUH. MPOCTHI B TMOHUMAHHU. | O(DOPMIICHUSL.
= Ucnonesyrorcst  addextsl | Mcnonp3yrores Oddexktet m ¢doH He | Calasl MPOCTHI
fg’ aHUMAIINH, thoH, | HEKOTOpBHIE YPPEKTH U | UCIIONB3YETCS. B IIOHUMaHUH.
=3 ¢doTtorpadumu. B | don.
)E npe3cHTaluNU
8 MNPUCYTCTBYIOT ~aBTOPCKHUE
§( HaXOJKH.
ABTOp XOpomio Biajaeer | ABTop Biageer | ABTop He  mokasan | [IpencraBieHbl
MaTepuajoM 1O  TeMe | MaTepHaJoM TI0 TeMe | KOMIIETEHTHOCTH B | UCKa)KCHHBIE
nccienopannd. Micronp3yer | ucciejoBaHusl, HO He | MPEACTaBICHUN JTaHHBIC
HAayYHYI) TEPMHHOJIOTHIO. | CMOT 3aMHTEPECOBATh | MPE3CHTAIIHH.
2 Oo6nanaer HaBBIKAMU | ayJUTOPHIO. Hcnonw3oBaHHbIC
B = | OpaTopcKoro  MCKYCCTBA. HenocraTouno (aKkTel HE BBI3BIBAIOT
@ 2 | ommo u TOYHO | IIUTUPYETCS noeepusi. HemocraTouHo
g £ | murupyercs JuTepaTypa. LUTUPYETCS
> % WCTIONTb30BaHHAS JTUTEepaTypa.
& o
= E*| nureparypa

3ananus 1Jis nepBoii py0e:KHO MMCbMEHHOH KOHTPOJILHOI padoThl

Bapuant Nel
1. lpunun Heonpenenénnoctu B. 'efizenOepra. [louemy a7eKTpoH HE MajaeT HAa MPUTATHBAIOIIEE €TO SAPO?

Jaiite oTBET ¢ y4ETOM IPUHIMIIA HEONIPEAETEHHOCTH.

2
4

2. MoxHO nu cunTath QyHKIMIO €'’ coGCTBEHHOW (yHKIMEH omeparopa ? OTBeT MOATBEPAHTE

2

OPsAMOI OJCTAaHOBKOM.
3. Jlokaxxute TEOpeMy O TOM, 4YTO €CJIM OIEpaTOp CaMOCOIPSKEHHBIA, TO €ro COOCTBEHHbBIE 3HAYCHUS

BEILIECTBECHHBI.
Bapuant Ne2

1. Tocrynar kBaHTOBOH MexaHWKH O BOJHOBOW (yHkumu. Kakwe w3 cnenmyromux (QyHKIHHA OTBEYarOT

TPeOOBAHUAM, TIPEIBIBISEMBIM K QYHKIHMAM COCTOSIHUSA, U B KAKOM 00JIACTH H3MEHEHHS apryMeHTa: € | e

x"e™; sinx-e ™ ?

2

2. MoxHO 11 cunuTath QYHKIUIO COS. ¢ coOCTBEHHON (yHKIMEN omneparopa e

OTBeT NOATBEPAUTE NPSIMOU MOICTAHOBKOM.

3. Yro Takoe aromHas opburans? KakoBa NpocTpaHCTBeHHas KoHQurypauus s—p . —,p, — H dxy-

AJNIEKTPOHHBIX OpOHTaNei?
Bapuant Ne3
1. Iloctynat 06 oneparopax. Ilepeuncnure Kakoil U3 AMHAMHUUYECKUX TIEPEMEHHBIX CTABUTCS] B COOTBETCTBUE TOT

Wi ipyroi oneparop. Kakum TpeGoBaHHsM JIOKEH COOTBETCTBOBATH KBAHTOBOMEXaHUUECKHUI orepatop?
2

2. IlopelicTByiiTe onepaTopoMm 1 - Ha Qynkiuoo e”? . MOXHO 1M cuuTaTh €€ cOOCTBEHHON (yHKIMeit

2

JAaHHOTO orepaTopa?
3. JlokaxxuTe TeopeMy O TOM, YTO COOCTBEHHBIE (DYHKIIMM CaMOCOIPSDKEHHOTO OTepaTopa, MpHHAIJIEKAIUS
pa3HbIM COOCTBEHHBIM 3HAYEHUSM, OPTOTOHAIBHBI MEXITY COOOM.
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Bapuant Ned4
1. Kakue omepatopbl OyAyT Ha3bIBaTbCs KOMMYTHPYHOIUMH? B KakoM ciydae JBe (PU3UYECKHE BEIUYMHBI
MOTYT OBITH U3MEPEHBI OTHOBPEMEHHO?

A 2 A
2. Tlyets L = ? . Ilpu xakom 3HaueHnu L dynkims f = Sinkx sBisiercs pemennem ypapuenust L f = Lf ?
X

3. JlokaxuTre TeopeMy O TOM, YTO €CJIH HECKOJIBKO COOCTBEHHBIX (DYHKIMH NpPUHAAJNEKAT OIMHAKOBBIM
COOCTBEHHBIM 3HAYCHHSM, TO JIt00asi JUHEWHAs KOMOHWHAIUS M3 3TUX (PYHKIHMU SIBISETCS PEIICHUEM TOTO XKe
OIEPaTOPHOTO YPABHEHHUS U C TEM K€ COOCTBECHHBIM 3HAUYCHUCM.

Bapuant NeS
1. KakoMy ypaBHEHWIO JOJDKHA YIOBIETBOPATH (GYHKIHMS coctogHusa? Kem 3To ypaBHeHHWE OBLIO

noctynrpoBano? Kakas QyHKuns Ha3pIBaeTcs COOCTBEHHON (yHKIHEH oreparopa’?
2

A A
2. VyoBnetBopser iu Gyrkims e’ ypasnenuto L f = Lf , ecmu L= d—2 ?
X

3. Jlokaxure TeopeMy O TOM, YTO €CIM JBa OIeparopa MMEIOT OOIIYI0 IOJIHYH0 CHCTEMY COOCTBEHHBIX
(GyHKUIWH, OHU KOMMYTHPYIOT.

Bapuant Ne6
1. B ué™m coctout nmpuHIMN cynepno3unuu? KakoBo 3HaueHne 3TOro NpuHIMNAa B KBAHTOBOM MEXaHUKE?

A A
2. VnosneropsieT iu GyHkiws Sin kx ypasuennto L f = Lf , eciu L = o ?
X

3. Jlokaxute TeOpeMy O TOM, YTO €CJIM JiBa OlepaTopa KOMMYTHPYIOT, TO OHM MMEIOT OOIIMEe COOCTBCHHBIC
(byHKIIH.
Bapuant Ne7
1. [ocTymat KBaHTOBOW MEXaHWUKH O CPETHEM 3HAUCHUH (PU3NIECKON BEIMUMHBI U criocobax e€ pacuéra. Kakue
BBIBOJIBI CJIEIYIOT U3 3TOTO MocTynaTa?
d’f

2
X

2. Jlokaxurte, 4TO ypaBHEHHIO =—k’f ynoenersopster ¢ynxums f =COSKX, a Tawke nuHeHHas

KoMOuHauws Buaa f =c, sinkx+c, coskx, rine ¢, u ¢, - IPOU3BOIIbHBIEC IIOCTOSIHHBIE.

3. O0BsACHHUTE CMBICT TEOPEMBI O TOM, UTO CHUCTEMa COOCTBEHHBIX (PYHKIMIA ONEpaTOPHOIro YpaBHEHUS MOJIHA, U
obocHyliTe €.

Bapuant Ne8
1. [ocTynar KBaHTOBOW MEXaHUKH 00 aHTUCUMMETPHUH BOJHOBOH (PYHKIIUH 31eKTpoHOB. KeM BBeJEH OBbLIT 3TOT
MOCTYJIaT U B ¢BA3M ¢ 4yeM? KakoBo ero 3HaueHue?
A A2
2. lan oneparop A = a Haiiaure GyHKIMIO, B KOTOPYIO epeBOAMT onepatop A  dyHKIuro Sin X.

3. Kak 3agaTb B KBAaHTOBOM MEXaHHUKE COCTOSHHE CHCTEMBI? UeM OTIMYaeTCsS OIMMCAHUE COCTOSHUS qacTull B
KBaHTOBOM MEXAaHMKE OT OIMCAHMS €ro B KIIACCHYECKOM MEXaHUKe?

Bapuant Ne9

1. Bapuarnmonnsrii meron. Teopema, Ha KOTOPOH OH OCHOBBIBaeTcs. UTo Takoe mpoOHasi BOIHOBAsS (QYHKITHs?
UeM oHa OTIIMYAETCSA OT COOCTBEHHOM BOJTHOBOM (DYHKLIMH JaHHOTO oreparopa?
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2 2
o d

2. Haiinute coOcTBeHHBIE QYHKIIMH U COOCTBEHHBIE 3HAYCHUS OIlepaTopa o . d_2 Ha paccrostui [0, a] npu
x

?(0) =@(a) =0 B ogHOMEPHOM IIOTEHIMATEHOM SIIHKE.

3. Yto moapasymeBaeTCs MOJ YTBEPKICHUEM, YTO 3aJaHue BOJHOBON ¢yHkimu VY momHOCTBIO ompenessier
COCTOSIHHE CUCTEMBI?

BapuanT Nel0
1. Pemenue ypapaenus llIp&nunrepa mis MBUKCHHUS YaCTHIIBI IO OKPYXHOCTH. Kakue BBIBOJIBI MOKHO CIETIATh

M3 3TOrO PEIICHUs?
A
2. IMokaxute, uto ecmt ¥, u ¥, - nBe cobcTBenHbIe QyHKIMM onepaTopa /4, COOTBETCTBYIOIIUM PA3IHYHBIM

cobcTBeHHBIM 3HadeHusM £, u E,, 10 ux mobast anHeiiHas KoMOMHALMs He OyaeT coOCTBeHHON (yHKuuei

9TOTI'0 oreparopa.
3. Kakue SKCHEPUMECHTBI YKA3bIBAlOT HA HEBO3MOKHOCTDH KJIIACCHUYCCKOT'O OIMMCAaHUSA ABUKCHUS MHKpO‘IaCTI/IH?

Bapuant Nell
1. IlonsaTe 06 omHOMEpPHOM IOTEHIHAIBHOM smmke. Pemenne ypaBHeHus llpénuarepa mis ogHOMEPHOTO

MOTEHITHANBHOTO AHUKa. Kakue BEIBOJBI CIEAYIOT U3 3TOT0 PEIICHMUS?
A A
2. JIOKaxHTe, YTO MPOHM3BEICHUE NBYX JHMHEHHBIX OMEpaTopoB A U B sBIseTCs JMHEHHBIM OIEPATOPOM.

[IpuBenuTe npuMepsl.

3. MoryT i1 OJHOBPEMEHHO 1aBaTh TOYHbBIC 3HAYCHMS BENIMYMHBL X U P , 7 OTBET 060CHYHTE.

Bapuant Nel2
1. Tlonatue o TpEXMEpPHOM MOTEHUMANbHOM siuuke. Pemenue ypaBHeHus Llpéaunrepa anga TpEXMEpHOTO
MOTEHLMANBHOTO smuKa. Kakue BBIBOIBI U3 HETO CIEeTyI0T?

2. IlpoBeprbTe, SBISIOTCS M CAMOCONPKEHHBIMU OIIEPaTOPaMU d_ ui- d_ . OtBet obocHyiire.
y 'y

3. HOquy AJid oM CaHus IBUXKCHUSA MUKPOYACTHUILL HEJIB34 MOJIB30BATHCA MMOHATHEM TPACKTOPHA UIIN Op6I/ITa?

Bapuant Nel3
1. 3agaua 00 atome Bomopoza. IlonsTHe o cdepuyeckol cuctemMe koopauHaT. Bupa omepartopa Jlamaca B
cdepuueckoil cucteMe KoopauHaT. Pa3ienenre nepeMeHHbIX.

d _d"

2. Kakue 13 orepaTopoB JHHEHHBI: ——; — ; COS X; A . OtBer obocHyiite.

dx dx
L df(e) y y
3. OneparopHoe ypaBHEHHE UMEET BUJI i d— =mf(p). YOenurech MpsSMOii MOACTAHOBKOM, YTO €ro
Q

peuienue ecth f=exp(ime). Ilpu kakux 3HaueHusx M ¢yukiuus f Oyaer nepuoauyeckoi ¢ nepuoaom 2 77 ?

OTBET MOSICHUTE.

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

PasyiiuHble MpeCTaBIeHUs TIOMHON 2D BOJHOBOM (YHKIMM: TPEXMEPHOE MPE/ICTaBICHUE, KOHTYpHas KapTa,
JMarpaMMa W3MEHEHHs BOTHOBOH (yHKIMK 2P . BJIOJb OCH X.
2. HopmupoBana nu ¢pynkius f=exp(im @ ), roe m - uenoe uncno?
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3. Kak 3a1aTe B KBAaHTOBOH MEXAHUKE COCTOSIHHE CUCTEMBI? OTBET MOSICHUTE.

Bapuant Nel5
1. [TorsTre 00 aTOMHBIX opOuTaax. KakoB (hu3udecKkuii CMBICT KBAHTOBBIX YHCEIT?

2. HopeticTsyiite oneparopom Ay , Ha QyHKIHMIO e’

1 0 1 0’
99= = = (sind —)
sing 09 sin® 9 6(0

yKa3aHHOTo omneparopa?
3. Uto 03HaYaeT OPTOTOHATBHOCTH JBYX BOJHOBBIX (DYHKITHIA?

rie A . SIBnsiercss mm 3Ta PyHKIHMA COOCTBEHHOW (yHKIHEH

Bapuant Nel6
1. Pemienne @-ypaBHeHUs AJsl aTOMa BOAOPOJIa METOJIOM MPSIMOM MOJICTAHOBKH MpeIojaraeMoi coOCTBEHHON
¢ynkuuu. KakoBbl B 3TOM ciiydae cOOCTBEHHBIE 3HaYEHUS oTiepaTropa?

im
2. SBmarotrcs  m (l)yHKLII/II/I e”™ u  cos 9  cobGcTBeHHBIMM ~ (YHKIMAMH  OIleparopa

% ! (sm9 ) (—— ! i
R A 9
" “sing 09 08" “sin® 9 g

) ? OtBer obocHyiiTe.

3. DpPMHUTOB JIK OTIEPaATOP | d_ ? OTBET MOATBEPAUTE PACUETOM.
x

IIpumMepHbIe TecTOBbIE BONPOCHI (MTOTOBBIN TECT) I KOHTPOJISA 3HAHUI

TecTroBoe 3aganue Nel

1 0 0 1 0’
; —(sing-—)+———
S0~ sind 99 08 sin’ 9 op

SBnsiercs nu ganHas GyHKIMS cCOOCTBEHHOM (QDyHKIMEH ykazaHHOTO onieparopa? BapuaHTel oTBeTa:

1. oneiictayiite onepatopom A, , Ha QyHKuMIO Ae™ rme A, ’

a) Jla, sBisieTcs
0) Her, He sBnsteTcs
B) [IpemioxknTe MHON MOTHBHPOBAHHBIIN OTBET:

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

2. Omnpenenure, Kakoi JUHAMUYECKON [IEPEMEHHON COOTBETCTBYET omneparop
2

" h* 1 0,,0. Vg,
T (P )+ :
2 {r2 or g 8r) P j

a) TIOJIHOW SHEPrHH AJIEKTPOHA B aTOME BOIOPOJIa

0) KHHETHYECKON SHEPTUH dJIEKTPOHA B aTOME BOJOpOJIa
B) BEKTOpPY UMITYJIbCa CBOOOIHOTO AJIEKTPOHA.
Koo: M.:c. 71.

3. Ecnu nipu u3MepeHrnr KakoW-IM0O BEIMYHMHBI MOJIydaeTCcs pa30poC 3HAUYCHUH, HY)KHO BBIUYHCIIUTH CpPEIHES
3HaueHue. MOXKHO JIM OTPAaHUUMTHCS 3TUM JUISl OLIEHKH PE3YNIbTaTOB U3MepeHus? BapuaHnTtel oTBeTa:

a) Jla, Mo>xHO

0) Her, Henp3s

B) CchopmynupyiiTe GoJiee MOIHBII MOTHBHPOBAHHBIN OTBET

Koo: M., c. 78, Ne 59, om. c. 99, 249.
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4. Kakoit Bun uMmeet ormepaTop ['aMuiIbTOHA IJIs MOJICKYJIBI BOJOpOaa B puOmmKkennn bopHa - Onmenriimepa?
KakoB cMbIch mpuBoAUMBIX 0003HaueHU? JlaiiTe CBOOOIHBINM 000CHOBAaHHBIN OTBET.
Koo: Mun.: c. 90.

5. Uto Takoe FI/I6pI/II[I/ISaL[I/I$I BaJICHTHBIX aTOMHBIX Op6PITa.]]CI>'I? Kakoe CTPOCHUEC UMCIOT MOJICKYJIbI THUIIA ABn

. 2 3 3 352 .
ecu CBSI3b B HMX 00OpasyeTcs 3a cuér Sp—,Sp —,Sp” —,Sp d—,sp”d "—rubpuausamuu opouraneii atoma A?
[IpuBennTe mpumepsl MOA0OHBIX MONeKy. OTBET CBOOOIHBIH.

Koo: Mun. c. 152.

TecToBoe 3aganue Ne2

1. SABnsercs m (byHKum coS k9 coOCTBEHHOU (GyHKIHCH omeparopa
1 0 0’

— - —(sind —) ( 3 p
sing 09 9 6

a) [a, sBnsercs

2
V 3,0 —

) ? BapuaHTsl OTBETA:

0) Her, He sBnsteTcs

B) YKaXHTe BO3MOXHBIN O0JIee TIOTHBIH MOTHBHPOBAaHHBIN OTBET:
Koo: M., ¢.59, Ne 43, om. c. 121

A 2
y y y n” oo
2. OnpeienuTe, Kakoi JMHAMUYECKON MepeMeHHo# cootBeTcTByeT oneparop H =——V~ +U(x, y,z,t):

a) UMITYJIbCY YaCTHUIIBI
0) TIOJTHO¥ SHEPTUU YACTHUIIBI B JEKAPTOBBIX KOOPAMHATAX

B) KHHETHYECKOW SHEPTHH YACTHIIBI B ICKAPTOBBIX KOOPIUHATAX.
Koo: M., c. 71.

3. Moxer nu BenmurHa [ — L uMeTh Bcero ouH 3Hak? BapuaHThbl OTBeTA:
a) Jla, moxxer
6) Her, He moxer
B) YKaXkuTe BO3MOXHBIN O0JIee TIOTHBIN 1 MOTHBHPOBAHHBIA OTBET
Koo: M., c. 78, Ne 60, om. 99.

4. Kaxoif Buj uMmeer omepatop l'amMuIbTOHA i MHOTO3JIEKTpPOHHOTO atoMa? KakoB ¢u3mdeckuii cMbich
OCTOBHOTO M KYJIOHOBCKOI'O MHTEIPajioB B 3TOM onieparope? [laiiTe cBOOOMHBIN 000CHOBAHHBINH OTBET.
Koo: Mun. c.51.

5. Kakast KOBaJICHTHAsl CBS3b HA3bIBAETCS O —, T—,O — CBA3BIO? [IpuBeauTe mpuUMeEpPHl COEAUHEHUN C TaKUMU
cBs3siMU. OTBET CBOOOIHBIN.

TecToBoe 3aganue Ne3

1. Semserca s GyHKIUS w = c,sing +c,cosd coOCTBeHHON  (yHKHMeH  omeparopa

2
! —(smS —) (——— ! 0
sm4 09 sin® 9 8

2
V S0 =

) ? BapuauTh! oTBeTa:
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a) Jla, sBisercs
0) Her, e sBnsiercs
B) [IpuBeuTe MHOM BO3MOXKHBINM BAPHAHT apI'yMEHTUPOBAHHOTO OTBETA!

2. OHpeI[CJ'H/ITe, Kakou I[HHaMPI'-IeCKOfI HepCMeHHOﬁ CTaBHUTCA B COOTBCTCTBHUC oneparop
2 2 2 2 2 2
2 2 e e’ e
H=——V+V)——+—:
2u 7

1 7 Fs

S

a) TIOJIHOW SHEPrHu aToMa BOJ0pO/a
0) NOJTHO PHEPTrUU aToMa TeNus
B) MOMEHTY HMITYJIbCA YaCTHUIIBI

3. Kak BBl OTHOCHTECh K YTBEPXKACHHUIO, YTO CPEIHssI BEeNW4YWHA pasHoctH L — L Bcerma paBHseTcs HyO?
BapuaHThr:

a) YTBepKIeHHe BEPHO

0) YTBepKACHHE HEBEPHO

B) MHO# BO3MOXHBIN OTBET CHOPMYITUPYIHTE CaMH

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

4. JladiTe ompeseneHUEe TOHATHIO DHEPTUS COMpPsDKEHUs (Jenokanmu3anuu). Yemy paBHa dSTa DHEpPrust A
MoJIeKyJbl OyTanuena-1,3? [IpoBenuTe pacu€r mo MeToAy XIOKKENs U MOCTPOITE SHEPreTHYECKYIO TUarpaMmy
MoIteKynbl. OTBET CBOOOTHBIM.

5. Kak meton BC o0bscuster TeTpasapuueckoe crpoenue monekynst CCl, u okrasmpuueckoe - SF ? Otser

CBOOOIHBIIA.

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

Mexanndeckuit crocod ommcanusi. HaOmromaemble BEJIMYMHBI, WX YWCICHHBIC 3HAa4YeHUS. J[OMyCTHUMbIC
3HAUYeHUS HAONIOJaeMbIX BEIIMYMH, CHEKTp HaOmogaeMod BenMuuHBL. OYHKIMKA —pacrpeneneHus.
MexaHn4yecKkoe COCTOSIHAE. Y paBHEHHE COCTOSHUS U (DyHKIMH cocTosTHUS. DyHIaMeHTaabHbIH Habop, YMCIIO
cTernieHeld ¢cBo0ObI. [IpOCTPaHCTBO COCTOSIHMM, WM300pa)karoiias TOYKA M BEKTOp COCTOsHUsA. CpaBHEHHE
KJIACCUYECKOM, CTATUCTUYECKON U KBAHTOBOU MEXaHUKH.
Mexanuka MUKpodacTull. OCOOCHHOCTH MPOIECAYypPhl U3MEPEHUS M KOHCTPYKLIUU MPHOOpPOB. JIMCKpeTHO-
BEPOSITHOCTHBIN XapaKTep MHUKPOCKOMMYECKHX SBICHUNA. ONTUKO-MEXaHWYECKas aHajmorus, rumote3a [le-
Bpoiins, koprycKynspHas U BOJIHOBas MEXAHUKA.
BepositHocTn 1 amrumntyapl. CBOHCTBA aMIUIUTY] BEPOSITHOCTH, UX MU3MEHEHHS B MPOCTPAHCTBE U BPEMEHH.
CnoxxeHue U yMHOKEHUE aMIUIUTY.

. KBaHTOBO-MEXaHMYECKOE COCTOSIHHUE, BEKTOP COCTOSHUS, Opa- M KeT-BeKTOpHI. [IpocTpaHCTBO COCTOSIHUM, €T0
0a3uChl, MPUHIIMIT CYNEPIO3ULIMU. BEKTOP COCTOSHUS ¥ BOJTHOBasK ()YHKIIHSL.

KBaHTOBO-MeXaHWYECKUE OMEpaToOphl HAOIIOJACMBIX, WX MaTpuyHble mpezactaBieHus. COOCTBEHHBIC
BEKTOpBl M UX (YHKIHOHANbHBIC TpejacTaBieHus (BoysHOBBIe (yHKIMK). COOCTBEHHBIE 3HAYCHUS
OIIepaTopoB, MX (U3NIECKHIA CMBICII.

CoBMECTHO-M3MEpUMBIE M COBMECTHO-HEM3MEpHUMEBIe HaOmogaemple. KoMMyTallMOHHBIE COOTHOIICHWS
KBaHTOBO-MEXaHMUECKUX onepaTopoB. [Ipunmun HeonpenenenHocTu [ elizendepra.

OBorOIMsT HAaOMIOAEMBIX BO BpeMEHH. YpaBHeHue sBonrormu. Onepatop l'amMuibToHa W ypaBHEHHE
penunrepa. CranmmoHapHBIE COCTOSHHS, CIEeKTp dHepruid. CrarmmonapHoe ypaBHeHue Ilpemwnrepa.
CpaBHEHHE KJIaCCUYECKON, CTATUCTUYECKON U KBAHTOBOM MEXaHUKHU.
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1.

Cynepno3unroHHbIe HECTAMOHAPHBIE COCTOSHUS, UX BOJIIOLMS BO BpeMeHH. KBaHTOBBIE IEpexoibl MEXLY
CTALlMOHAPHBIMU COCTOSIHUSIMU B PE3YJIbTAaTE BHEIIHUX BO3MYILICHUH.
Omneparopsl UMITYJIbCa 1 MOMEHTA UMITYJIbCa U UX MPOEKIHiA, COOCTBEHHBIE COCTOSHHA.
HepasznmmuuMocTs MHKpOYACTHL, CHMMETPHUYHbIE M AHTUCHUMMETPHYHBIE BOJHOBble (GyHKUuH. [IpuHImn
[Naymu. ®epmMuoHBI U OO30HEI.
CrmHoBble cBoiicTBa MukpouacTwil. CHUHOBOW W MarHUTHBIH MoMeHTHL [lpuGop Illtepna-I'eprnaxa.
XapaKkTEepUCTUKU CIIMHA: MOIYJb M MPOEKLUs, UX AOIyCTUMbIE 3HaueHUs. MynbTuIuieTHOCTh. CHIHHOBBIE
BOJIHOBBIE (DYHKIIHH.
[IpuHIMIBI DOCTPOEHUSI KBAaHTOBO-MEXAaHMUYECKMX MOJENEH MHOTOIEKTPOHHBIX cucteM. IlpubnmxeHue
HEB3aUMOJACUCTBYIOMIMX YacTUL, IOCTPOCHHE TIJ00ATbHOW BOJNHOBOW (YHKIMM U3 OJHOYACTHYHBIX
¢dyHkumnii-opouraneit. OnepaTopsl i1 MHOTOUYaCTUYHBIX CUCTEM. | T00anbHbIE U JTOKaIbHBIE HA0M0JacMEbIe.
Cucrempl W3 B3aMMOAEWUCTBYIOMMX dYacThll. OpOWTanbHas MOJeNb, MMOCTPOCHHE TII00aTbHOW BOJHOBOM
¢yHkunu B Buzae onpenenurens Cinarepa.
. IIpobema moxbopa u onTuMu3aIuy opourtaneii. Bapnannonusnii npuanumn. Iorstae o meromxe CCII. Crima-
opOHUTaNH.
Cummerpust, ee pazHOBUAHOCTH. CrocoObl OMHMCAHHWS CUMMETPHHU: ONEPalUN M 3JIEMEHTHl CHMMETPHH,
IPYyNIBl CUMMETPUH. THUIBI CUMMETpUM (HENPUBOAMMBIEC NPENCTaBICHUS Tpymm). TaOmuiel XapakTepos.
DU3UKO-XUMHUYECKHE TPUIT0KESHHUS.
BexTopsl. JluHeitHble BeKTOpHBIE MpocTpaHcTBa. Orepanuy ¢ BeKTOpaMu (CIIOKEHHE M YMHOXKEHHE Ha
yrciao). CkansgpHOe MpOU3BENEHHE BEKTOPOB, IJIMHA (HOpPMa) BEKTOPa, HOPMHUPOBKA. YTIJIBI MEXIY
BEKTOPAMHU.
Jluneiinpie oneparopsl u ux cBoiicTBa. CrieKkTp orepaTtopa (COOCTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI)
Y METOJIbl €r0 HaXOXKACHHUS.
Monenb cBoO0HOM YacTuiel. CTallMOHAPHBIC COCTOSIHUS, HAOIOJaeMbie ¥ BOJIHOBBIC (yHKIMU. DU3HUKO-
XMMUYECKUE MPUIIOKCHUS.
Mogens yacTUIBl B TPEXMEPHOM MNOTEHIMAILHOM sinuke. CTalMOHapHBIE COCTOSHMSA, HaOJOJaeMble U
BOJIHOBbIE (yHKUMH. Bnusuue pasmepoB u ¢opmbl smuka. B3auMopelcTBue yacTUIBbl B SIIMKE C
TepMocTaToM. OUBHKO-XUMUYECKHE MTPUIOKEHHS.
Monenb ogHOMEpHOTO ociwuIsiTopa. CTalMOHAPHBIE COCTOSIHMS, HAOJIOIaeMble M BOJIHOBBIC (DYHKIIMH.
MuoromepHsiii ocmunisitop. Hopmanbhbele konebanus. B3anmopneiicTBue oclmiuisiTopa ¢ TEPMOCTaTOM.
DU3NKO-XUMHUECKNE TPUITOKESHHUS.
Mogens mnockoro potaropa. CranMOHapHbIE COCTOSHUS, HaOMIONaeMble W BOJHOBBIE (DYHKIHH.
BsanmoneiictBue poraropa ¢ TepmoctaTroM. OU3NKO-XUMUYECKHE TPUIIOKEHUS
DOBOIIOIMST BOJHOBOM (YHKIIMM BO BpeMeHH. MOJEKYISIpHBI HOH Boaopoja. KBaHTOBO-MeXaHWYeCKUH
pe3onaHc. OU3NKO-XUMUYECKHE IPHIIOKEHHUS.
KBantoBo-MexaHn4yeckoe OMHCAHWE OJHOINEKTPOHHOTO aTtoMma. CTanMoHapHBIE cocTOsSHHUS. KBaHTOBBIE
yuciaa. BomHoBble (yHKIMH, MX Y3J0Bas CTpyKTypa M cummerpus. HaOmonmaemble, uX IOIMYCTHMBIE
3HAYEHUSI.
Mertoarka MOCTPOSHHsSI 3JEKTPOHHBIX BOJHOBBIX (QYyHKIMH Moinekyn B Merogax BC u MO. BnusHue
CUMMETpUH O00BEeKTa. MOJNEKyJsipHble OPOUTaIM, HMX TUOBl (KAHOHWYECKUE W JIOKAJIM30BAHHBIE) U
XapaKTepUCTUKHU. Y3JI0Bas CTPYKTYpa BOJHOBBIX (DYHKIIMH, U CBSI3b C SHEPTUEH.
OHepreTMUeckre ¥  KOPPEJSIMOHHBIE  AMAarpaMMbl — MOJIEKYJ.  OJEKTPOHHBIE  KOH(HUTypaIum.
Kondurypaunonnoe Bzaumoaeiicrsue B meroge MO.
. [Ipocroit MmeToa Xrokkes. O6iacts npuMeHUMOCcTH. O0MIHE 3aKOHOMEPHOCTH.
. IToBepxHOCTH MOTEHIMANBHOM 3Heprun Monekyd. Ctpykrypa 11D u MeToab! ee onucanus (FHEPreTUIECKHE
KapThI ¥ dHEepreTudeckne npodmmm). XuMudeckre GOpMbI U IEPEXOIBI MEXTy HUMH.
Tunosble 3a1a4M VI 3a4eTa

I[J'IH ABYX BCKTOPOB C U3BCCTHBIMHM KOOpAMHATAMH BBIYUCIWUTL HUX MOAYJH, CKAJIAPHOC MPOU3BCACHUC U

BEJIMUMHY yTJIa MEXKAY BEKTOpaMHU.
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. IIpeoGpa3oBaTe BEKTOP-CTPOKY M BEKTOP-CTONOEI C 3aJaHHBIMH KOOPAWHATAMH ITOCPEIACTBOM MATPUYHOTO
orepaTopa.

. Haiiti matpuiy omepaTtopa, MOCTPOSHHOTO U3 IBYX APYTHX M3BECTHBIX OMEPATOPOB MO HEKOTOPOMY MPaBUITY
(cmoxeHme, yMHOKEHHE, BO3BEICHUE B CTETICHB ).

. BEIUHCITUTE BEPOSTHOCTD CJIOKHOTO COOBITHSI, €CITH U3BECTHBI aMIUTUTYABI 3JIEMEHTAPHBIX COOBITHH.

. Onpenenuth, kK KakoMy THITy 4acTull (pepMuoH mim 0030H) U cucteM ((pepMUOHHAS WK 0030HHAS) OTHOCUTCS
00BEKT (AapO, aTOM, MOJIEKYJIa, HOH).

. BBIUMCITUTD CIMHOBOE KBAHTOBOE YHMCIIO IO MYJIBTUILIETHOCTH.

. OnpenenuTh OTHOCUTENHHOE TOJOXKEHHE Ha HYHEPreTHUYEecKOW IIKajie Uit Habopa MOJEKYJ, HAXOMSIIUXCA B
W30JIMPOBAHHOM MOTEHIUAIEHOM SIIUKE B OWHAKOBBIX YCIOBHSIX.

. CoctaBuTh BOTHOBYIO (pyHKIHIO B BUE onpeaenutens Cierepa Al 3aJaHHOTO aToMa, HOHA, MOJICKYJIbI.

. Harmucats Bup oneparopa ['amuibToHa 11 aTOMa, HOHA WM MOJIEKYITHI B IEKapTOBOI cHCTEMe KOOPIUHAT.

10. Ioctpouts JIMO B Bune JIKAO nns ykazaHHONW XMMHMYECKOM CBSI3M B 3aJaHHON MoJIeKyse. YKa3aTh TUI
cummeTpuu 3toit JIMO (o-, - unu 3-).

11. Yka3ats Mme3oMepHbIe 3 ()EKTHI ¥ UX THUIIBI TS 3aJJaHHON MOJIEKYJIbL.

12. Ins 3agaHHON MOJIEKYNBl ¢ M3BeCTHOW Matpuuei kod¢h¢dunueHToB MO BBIUMCIUTH 3apiasl aTOMOB U
MOPSIIKYU CBS3EH.

OueHuBaHMe OTBETA CTYEHTAa HA 3a4eTe
Xapakmepucmuka omeema oannl

Jan TmonHBIN, pa3BEepHYTHI OTBET HA IOCTABIEHHBIA BOIMPOC, MOKa3aHa COBOKYMHOCTH | 46-50
OCO3HAHHBIX 3HaHWH 00 OO0BEKTe, NPOSABIAIOMIASACS B CBOOOJHOM ONEPHUPOBAHUH
MOHATHAMH, YMEHUHW BBIIEIUTHh CYIIECTBEHHBIE W HECYHIECTBEHHBIE €ro IpHU3HAKH,
MIPUYUHHO-CIICJICTBEHHBIE CBSI3W. 3HAaHHE 00 OOBEKTe AEeMOHCTpHpyeTcs Ha QoHe
MMOHMMaHUsl €ro B CHUCTEME JaHHOW HAayKd M MEXIUCUUIUIMHApHBIX cBszed. OTBeT
dopMmynupyercss B TEpMHUHAX HAYKH, W3JI0KEH JUTEPATYPHBIM S3BIKOM, JIOTHYCH,
JOKa3aTeNIeH, JEMOHCTPUPYET aBTOPCKYIO MO3UIMIO CTYICHTA.

JaH monHbId, pa3BepHYTHId OTBET Ha IMOCTABJICHHBIA BOIPOC, MOKA3aHA COBOKYIIHOCTh
OCO3HAHHBIX 3HAHUH 00 00BEKTE, JOKA3aTEIHHO PACKPHITHI OCHOBHEIE MOJIOKEHHUS TEMBI; B
OTBETE TPOCIEKHBACTCS UETKasg CTPYKTypa, JIOTMYECKas IOCJIEJ0BaTEIbHOCTh,
OTpakKarolasi CyIIHOCTb PACKPBIBAEMBIX HOHSITHH, TEOPHH, sIBJICHUH. 3HaHHE 00 0OBEKTe
JeMOHCTpHpyeTcss Ha (OHE TOHMMaHWs €ro B CHUCTEMe JIaHHOW Haykd |
MEXIUCIUIUIMHAPHBIX CBsi3eil. OTBET M3JI0KEH JUTEePaTypPHBIM $I3BIKOM B TEPMHMHAX
Haykd. MoryT OBbITb JONYyILEHBbl HEAOYETHl B OIPEACICHUM MOHATHH, HCHpPABICHHBIE
CTYIEHTOM CAMOCTOSITEJIHHO B TPOLIECCE OTBETA.

JlaH nonHbIN, pa3BEpHYTHIA OTBET HA MOCTABJIEHHBIN BOIIPOC, TOKAa3aHO YMEHHUE BBIICIIUTh
CYLIECTBEHHbIE M HECYIIECTBEHHBIE MPHU3HAKH, MPUYMHHO-CIEACTBEHHbIE CBA3H. OTBET
YEeTKO CTPYKTYPHUPOBaH, JIOTWYEH, M3JI0XKEH B TepMMHaxX Hayku. OpHako npomyuieHsl | 36-40
HE3HAUUTEIbHbIE OLIMOKM WIM HEAOYEThl, HCHPABICHHBIE CTYAEHTOM C IIOMOILBIO
«HaBOSIINX) BOIIPOCOB MPENOIaBaTesl.

JlaH DOJIHBINM, HO HELOCTATOYHO IOCJIEN0BATEIbHBIM OTBET HAa MOCTABJIEHHBIN BOIIPOC, HO
IIPY 9TOM TOKa3aHO YMEHHE BBIICIUTh CYIIECTBEHHBIE W HECYIIECTBEHHBIC NPU3HAKHA U
MPUIMHHO-CIIEACTBEHHbIE CBs3H. OTBET JIOTMYEH W W3JI0KEH B TepMuHax Haykd. Moryt | 31-35
OBITH JOMyIIeHbl 1—2 OMMOKU B OMNpEAEJICHUU OCHOBHBIX IMOHATHI, KOTOPBIE CTYACHT
3aTPYJHIETCS UCIPABUTh CAMOCTOSTENBHO.

Jlan HenocTaTOYHO TOJHBIM M HEAOCTaTOYHO pa3BepHyThIM oTBeT. Jlormka wu
MOCJIEI0BATENILHOCTh M3JIOKEHHUS MMEIOT HapylleHHus. JlonmyIieHsl OomuOKH B PacKpbITUH
MOHATHH, yrnoTpeOieHnu TepMuHOB. CTYJIEHT He crocoOeH CaMOCTOSITENBHO BBLICIHTH
CYIIECTBEHHbIE U HECYLIECTBEHHbIEC IPU3HAKU U IPUUMHHO-CIEACTBEHHbIE cBs3H. CTyneHT | 26-30
MOKET KOHKPETH3HpOBaTh 0OOOLICHHBIE 3HAHWS, JOKa3aB Ha IMPHUMEPax WX OCHOBHBIC
MOJIOXKEHUSI TONBKO C TIOMOIIbIO Tpernojasarens. PedeBoe odopmiieHue Tpedyer
MTOTPABOK, KOPPEKIIHH.

41-45
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JlaH HEeNmoJHBINA OTBET, JIOTHKA W MOCJCI0BATEILHOCTh H3JIOKECHUS UMCIOT CYIIECTBCHHBIC
HapymeHus. JlomyieHsl TpyOble OIMMOKH MPH ONpPEIENICHUH CYNIHOCTH PAaCKPBIBAEMBIX
MOHSATHI, TEOPHH, SIBIICHUM, BCIEICTBAE HEMOHUMAHUS CTYJACHTOM WX CYIICCTBEHHBIX U
HECYIICCTBCHHBIX TPU3HAKOB W CBsi3eld. B OTBETe OTCYTCTBYIOT BBIBOJABI. Y MEHHUC
PacKphITh KOHKPETHBIC TPOSBICHUS OOOOIICHHBIX 3HAHUH HE TOKa3aHo.
odopmireHre TpedyeT MonpaBoK, KOPPEKIIHH.

PeueBoe

21-25

JlaH HETOJHEIN OTBET, MPEACTABIISIONINA COOOM pa3po3HEHHBIC 3HAHMUS IT0 TEME BOIIpOCa C
CYUICCTBCHHBIMM  OIIMMOKAMU B  ONPE/CIICHUSX.
HEeJOTHYHOCTh W3NoKeHUs. CTyIZeHT HE OCO3HaeT CBSA3b JaHHOTO TIOHSTHS, TEOpHH,
SIBIICHUS C JIPYTUMH OOBEKTaMU JUCHUIUTUHBL. OTCYTCTBYIOT BBIBOJBI, KOHKpeTH3amnus u | 1-20
JIOKA3aTeIbHOCTh HM3NIOKEeHUs. Peub HerpamorHas. J{OMOMHUTENbHBIE W YTOUYHSIOLIUE
BOIIPOCHI TPEMNoJiaBaTesl HE MPUBOAIT K KOPPEKIMU OTBETA CTY/CHTA HE TOJBKO Ha
MIOCTaBJICHHBIN BOTIPOC, HO M HA APYTHE BOIIPOCH TUCITUIIIIIHEI.

[IpucyrcTByloT (parmeHTapHOCTS,

He IOJIY4YE€HbI OTBETEI IO 0a30BBEIM BOIIpoCaM TUCHUIIINHBI.

IMoka3aTesn 1 KPUTEPUH OLIEHMBAHMS KOMIIETEHIMI HA PAa3JIMYHBIX 3Tanax ux JopMUpPOBaAHMS,
onucaHue KA1 OHeHUBAHUS

YpoBeHb c(hOPMUPOBAHHOCTH KOMIIETEHIIUI

«MuHNMAJBLHBIA
YPOBEHb He
AOCTUTHYT» (MeHee
55 6ann0B)
KoMmnerenmuu He
c(OpMHUPOBAHBI.

3HaHUs OTCYTCTBYIOT,
YMC€HUSA U HABBIKU HE

«MUHIMAJbHBII
ypoBeHb» (56-70 6as/10B)
Kommerennun
c(hOpPMHUPOBAHBI.

CdopmupoBanbl 6a30BbIC
CTPYKTYpPBbI 3HAHH.
YMmenus pparMeHTapHbl U
HOCST PENPOLYKTUBHBIN

«Cpenuuii ypoBeHb»
(71-85 b6ansioB)
Komnerenmmu
c(hOpMHPOBAHBI.

3HaHust OOIIMPHEIE,
CHUCTEMHBIE.
YMeHnus HocAT
PENpOLYKTUBHBIN

«Bbicokuii
ypoBeHnb» (86-100
0aJj10B)
Komnerenuuun
c(hOopMHPOBaHBI.

3HaHus TBEpAbIE,
apryMEHTUPOBaHH
bl€, BCECTOPOHHHUE.

c(hOpPMHUPOBAHBL. Xapakrep. XapakTep, IPUMEHSIOTCS | YMEHHUS YCIEITHO
JleMoHCTpUpYeTCS HU3KUI K PEIICHUIO THITOBBIX MIPUMEHSIOTCS K
YPOBEHb 3alaHHAMN. peLIeHUIO KaK
CaMOCTOSATEILHOCTH JlemoHCcTpUpyeTcs THUIIOBBIX, TaK U
MIPAKTHYECKOTO HABHIKA. JIOCTaTOYHBIA YPOBEHb HECTaHIaPTHBIX
CaMOCTOSATEILHOCTH TBOPYECKUX
YCTOWUYHBOIO 3a/1aHUM.
MTPaKTHYECKOTO HABHIKA. JemoHcTpupyercs
BBICOKHI YPOBEHB
CaMOCTOSATEIBLHOCT
1, BEICOKAS
aJlalITUBHOCTD
MIPAKTHYECKOTO
HaBBIKA
OnucaHue KpUTEpHeB OLEHHBAHUA
OO0yyvaromuiics OO0yyvarommuiics OO0yyarommuiics OOyuaromuiics
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHUPYET:
- CYILIECTBECHHBIC - 3HaHUS TEOPETHYECKOTO - 3HaHWE ¥ TOHUMAaHNE - riIyOoKwue,
MPOOEITbl B 3HAHUSAX MaTepuaa; OCHOBHBIX BOIIPOCOB BCECTOPOHHUE U
y4eOHOro MaTepuana; - HETOJIHBIE OTBETHI HA KOHTPOJIUPYEMOTO apryMeHTUPOBaHH
- IOy CKaIOTCs OCHOBHbBIE BOTIPOCHI, 00beMa MPOrpaMMHOTO bI€ 3HAHUSA
MPUHIUITHATEHEIC OIIHOKH B OTBETE, MaTepuana; MPOrPaMMHOTO
OIMOKY TPU OTBETE | HEJOCTATOYHOE TOHUMAaHHUE - TBEp/Ible 3HAHUS MaTepuania;

Ha OCHOBHBIE BOTIPOCHI CYLIHOCTH H3J1araeMbIX TEOPETHUECKOT0 - TIOJTHOE
ouera, OTCYTCTBYET BOIIPOCOB; Marepuaa. ITOHUMAaHHe
3HAHWE U IOHUMAaHHUE | - HEYBEPEHHBIC U HETOYHKIC -CrI0COOHOCTH CYIITHOCTH U
OCHOBHBIX ITOHSTHI 1 OTBETHI Ha yCTaHaBJIUBaTh U B3aMMOCBSI3H

KaTErOPHIA; JIOTIOJIHUTEIIbHBIC BOIPOCHI; OOBSICHITE CBA3E paccMaTpUBaeMbIX
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- HEMOHUMAaHHe
CYIITHOCTH
JIOTOTHHATEIBHBIX
BOIIPOCOB B paMKax

- HEJOCTAaTOYHOE BJIAJICHNUE
JINTEPATYpPOid,
PEKOMEH0OBaHHOU
MPOTpaMMON TUCIUTIIUHBL

MIPAKTHUKHU ¥ TEOPUH,

BBISIBIIATH TPOTHBOPEYHSI,

MPOOJIEMBI U TCHICHIHH
pa3BUTHS;

MPOLIECCOB U
SIBIICHHI, TOUHOC
3HAHUE OCHOBHEIX
MOHSTUHN B paMKax

3aaHuit onsera; - ymMeHne 6e3 rpyosIx - MPaBWJIbHBIE U 00Ccy)KIaeMBIX
- OTCYTCTBHE YMEHHSA OIINOOK peraTh KOHKpETHEIE, 0e3 TpyOBIxX 3aJlaHui;
BBITIOJTHSTh MPaKTUYECKUE 3aJaHMs, omrOOK, OTBETHI HA - COCOOHOCTH
MPaKTUYEeCKUE KOTOpEIE CIeayeT MOCTaBJICHHBIE BONIPOCHL; | YCTaHABIMBATh U
3aaHus, BBITIOJTHATD. - YMEHHE penaTh OOBSCHATH CBA3b
MpeayCMOTPEHHEIE MPaKTUYECKUE 3aJaHMs, MPaKTUKU U
MPOTPaMMOi KOTOpEIE CIeayeT TEOPHH;
JMCIUTUINHEI; BBITIOJTHUTB; - JIOTHYECKH
- OTCYTCTBHE - BIIaJICHHE OCHOBHOM MIOCJIEIOBATEIILHEIC
TOTOBHOCTHU JUTEPaTYpOH, , COJlepXKaTeNbHbIE,
(crmocobHOCTH) K PEKOMEHIOBaHHOM KOHKPETHBIE U
JIMCKYCCHH M HU3KYIO IPOrpaMMOi HCUEPIBIBAIOIINE
CTETeHb JTUCHUTUTAHBL; OTBETHI Ha BCE
KOHTAKTHOCTH. - HaJu4yue COOCTBEHHOM 3a7aHus Oniiera, a
000CHOBaHHOW TTO3UIHH TaKKe
o 00CYKIaeMbIM JIOTIOJTHUTEIbHBIC
BOIIPOCaM. BOTIPOCHI
Bo3moxHbI AK3aMEHaTOopPa;
HEe3HAYNTEIbHBIC - yMEHHUE penrath
OTOBOPKH U HETOYHOCTH B MPaKTUIECKUE
PACKPBITUH OTAETBHBIX 3aaHus;
TTOJIOKEHUH BOTIPOCOB - cBOOOHOE
Ounera, MPUCYTCTBYET WCTIOJIb30BaHKE B
HCYBCPCHHOCTL B OTBETAxX OTBETax Ha
Ha BOTIPOCHI BOITPOCEI
MaTepHaIoB
PEKOMEHI0OBaHHOM
OCHOBHOM U
JIOTIOJTHUTEIEHOM
JIUTEPATYPHIL.
Ounenka Onenka Ounenka «xopouoy / Ouenka
«HEYIOBJIETBOPUTENb | «YAOBJIETBOPHTEIbHO» / «32YTEHO» «OTJIIMYHO» /
HO» /He3a4TeHO «3aYTEHO» «3aYTEHO»

Tembl 1a00paTopHBIX padoT (J1aGopaTOpHBI NPAKTUKYM).
JlaGopaTopHbIii MPaKTUKYM y4€OHBIM IUIAHOM HE MPEAyCMOTPEH.

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

9. YuedHO-MeTOTUYECKOE U HH(OPMAIHOHHOE 0DecTiedeHHEe JUCTUILTHHBI (MOXYJIS)

JlutepaTtypa
a) OCHOBHAs JIMTepaTypa:
1. CrenanoB, H. ®. KBanToBas mexaHuka M KBaHTOBass Xxumusi B 2 4. Yacms 1. y4eOHUK U
NPaKTUKYM Ui akageMmuueckoro OaxanaBpuara / H. ®@. CremaHoB. — 2-¢ m31., UcOp. M Jon. — MockBa:

WznatensctBo FOpaiit, 2018. — 233 ¢. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-9916-9385-1. —
Texct: anextponnsiii // OBC FOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/422365.
2. CrenanoB, H. ®. KBanToBas MexaHWka W KBaHTOBas xuMusi B 2 4. Yacmb 2: yueOHUK U

MPaKTUKYyM JUIs akajeMmudeckoro OakanaBpuara / H. @. CrenmaHoB. — 2-¢ m3., ucnp. M Jionl. — MocCKBa:
29
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WznatensctBo FOpaiit, 2018. — 283 ¢. — (bakanasp. Akamemuueckuii kypc). — ISBN 978-5-9916-9390-5. —
Texcr: anexrponnsiii / DBC IOpaiir [caiit]. — URL.: https://www.biblio-online.ru/bcode/422395
3. EpmaxoB, A. U. KBantoBas mexaHuka u kBaHTOBass xumusa. B 2 4. Yacms 1. KBanTOBad

MeXaHHUKa: YIeOHUK U MpakTHKyM Juist By30B / A. U. EpmakoB. — Mocksa: UznarensctBo HOpaiit, 2019. — 183
c. — (Beicmee obopazoBanue). — ISBN 978-5-534-00127-3. — Tekcr: anektponnstii // OBC IOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/437641.

4, Epmaxos, A. U. KBanToBast Mexanwka 1 kBaHToBas Xumus. B 2 4. Yacme 2. KBanToBas XuMus:
yueOHUK U mpakTHKyM ais By3oB / A. M. EpmakoB. — Mocksa: UznatensctBo FOpaiit, 2019. — 402 c. —
(Beicmiee obpaszoBanue). — ISBN 978-5-534-00128-0. — Tekct: snexrponusiii // OBC HOpait [caiit]. —
URL.: https://urait.ru/bcode/437642.

5. Maiiep U., M30pannble rnaBel kBaHTOBOW xuMuu / 1. Maiiep - M.: Jlaboparopus 3Hanuii, 2017.
- 387 c. - ISBN 978-5-00101-501-7 - Texkct: anekrponnsiii / 9BC "Koncynerant cryaenta": [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN9785001015017.html

6. Hupenscon, B. I'. KBanToBas xumus. MoaeKyIibl, MOJEKYJISIPHBIE CUCTEMBI U TBEPJIBIE TENA!

yaebHOoe mocobue ais By30B / B. I'. Llupenscon - Mocksa: Jlaboparopus 3Hanwmit, 2017. - 522 c¢. (YaeOHUK Ams
BhIciel 1mkosl) - ISBN 978-5-00101-502-4. - Tekct: anexkrponnsiii // IBC "KoncynbTaHT cTyneHTa": [cair]. -
URL.: https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxum nocTyma: mo momnmcke.

7. boxenko K.B., OcHoBEBI kBaHTOBOM xuMun: KoHcrekT nekumii / K.B. Boxenko. - M.:
Wznatenscteo PYJIH, 2010. - 124 c. - ISBN 978-5-209-03510-7 - Tekcrt: anexkrponnsiii // DbC "KoncynpTanT
crynenra": [caiit]. - URL: http://www.studentlibrary.ru/book/ISBN9785209035107.html

8. Hopanoeuu, J[.A. OCHOBBl KBaHTOBO-MEXaHWYECKHX IPEJCTABICHUN O CTPOCHUM aroma /

J.A. HopanoBnu; MunuctepctBo oOpa3oBanms u Hayku Poccuiickoit ®Depepanmm, DenepaipHoe
rOCy/lapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YYPEXKAEHHE BBICIIETO NPO(ECCHOHANIBHOIO 00pa30BaHUS

«tOxwubrit  denepanbHplii  yHuBepcuteT'. — PocroB-Ha-/lony: W3marensctBo FOkHOrO denepanbHOro
YHUBEPCUTETA, 2011. - 100 c. - Pexum JOCTyIa: no MIOJTHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=241141

9. Benpuncknii, P.B. KanroBas mexanwmka / P.B. Bempunckwuii; ®enepanbHOE€ areHTCTBO IO

oOpazoBanuto Poccuiickoii ®enepanuu, denepanbHOe TOCYIapCTBEHHOE O0pa30BaTEbHOE YUPEKICHUES
BhICIIEro mpodeccuoHanbHOro obpazoBanus "FOxHBIA (enepanbHblii yHUBepcuTeT". — Pocrop-Ha-/{oHy:
WznarensctBo OxHOTO (hemepanbroro ynusepcurera, 2009. — 384 c¢. — Pexum goctyna: mo MOAIHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=240937.

10. KsanroBas teopus / U.B. Konsitun, A.C. Kopues, H.JI. Manakos, M.B. ®pomnos. — 2-e¢ u3x.,

ctep. — Mocksa; bepmun: dupexr-Menua, 2018. — 263 c.: wi., Tabxn., cxem. — Pexxum mocryma: mo mojamnucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=480949. — bubnuorp. B ku. — ISBN 978-5-4475-9530-2. —
DOI 10.23681/480949. — TeKcT: 31€KTPOHHBIHA.

0) 10MOTHUTEIbHAA JTUTEPATyPa
11. ArumeB, A.Il. OcHoBbl kBaHTOBOH Mexanuku u SIMP-cnekrpockormmu / A.lll. Arumes,
W.IL Ulnmkraa, M.A. ArumeBa; MunHCcTepcTBO  OOpazoBaHusi u  Hayku Poccun, @DenepanpHoe
rOCyJapcTBeHHOE OI0pKEeTHOe 00pa3oBaTeNbHOE YUPEXIEHHE BBICHICTO MPO(ECCHOHAIBHOTO 00pa3oBaHMUs
«Ka3zaHckuil HaMOHANIBHBIN HCCIIEN0BAaTENbCKUN TEXHOJOrMYeckuil yHuBepcurer». — Kazanb: M3parenscTBo

KHUTY, 2013. - 107 <c¢.: wr, Tabm, cxem. — Pexum gocryma: 10  MOAIKCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=258680
12. Muskua B.M., Cumkun b.S., Munses P.M. Teopust ctpoeHus: Mojexyin (3JIEKTPOHHBIE

o0osoukn): Yueb. mocodue a1 yH-ToB. - M.: Beicmi. mikoina, 1979. - 407 c.

13. Emrorun I1.B., KBantoBas mexanuka (c 3amauamu) / Ilog pexn. H.H. BoronroGora. - uzn. 2-e,
nepepad. - M.: OU3MATIIUT, 2000. - 304 c. - ISBN 5-9221-0077-7 - Tekct: amexktponHsii // DBC
"KoncynbranT cryaenta”: [caiir]. - URL: http://www.studentlibrary.ru/book/ISBN5922100777.html
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14. Kpamennnun, B.M. KBaHTtoBass XxuMusi W KBaHTOBas MEXaHHKa B NPUMEHCHHM K 3aaadam /

B.U. Kpamennnun, E.I'.T'azenayp, JI.B. Ky3ssmuna. — KemepoBo: KemepoBckuili rocyaapcTBEHHBIN
YHUBEPCUTET, 2012. — 56 c. - Pexxum JIOCTyIa: o MOATINCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=232678.

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

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

I'.B. BymunopoBa; MunuctepcTBo o0pa3oBanus U Hayku Poccun, @eaepanbHOe roCy1apcTBEHHOE OIOKETHOE
o0Opa3oBaTeibHOE YYpEXKJCHUE BbICIICro oOpa3oBaHusi «Ka3aHCKMII HAIMOHANBHBIN HCCIICIOBATCIBCKUI
TexHoJoruueckuil yausepcurer». — Kazanes: M3narenscteo KHUTY, 2017. — 108 c.: un. — Pexxum nocryna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901.

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

T.W. IpoBoBo3oBa; noxa pea. B.B. Jlenucora, B.M. Tananosa. — PoctoB-Ha-Jlony: MU3naTenbctBo «DEHUKCY,
2013. — 576 c.: wm., cxeMm., Tabn. — (Beicmiee oOpazoBanme). — Pexum jgocTyma: Mo MOIIKCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=271598.

18. Jlymetiko, T.I'. Metomonorudecknii 6a3uc xumuu. Kak pemaroTcss HaydHbIe 33a4l: YISOHUK C

pe3ynbTaTamu aBTOpckux uccienosanuit / T.I'. Jlyneiiko, MuHHCTEpCTBO 00pa3oBaHusl U Hayku Poccuiickoit
Oenepanny, egepanbHOe TOCYAapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE  YUPEKICHHE  BBICIIETO
obpazoBanust «tOxHbIH (enepanpHBI YHUBEpCUTET», XUMUYeCKHi (akynbreT. — PoctoB-Ha-/{ony; Taranpor:
UznarensctBo HOxkHOTO (henepanbHoro yausepcutera, 2018. — 447 c.: un. — Pexxum gocTyna: mo HOATHUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=499746

B) IporpaMmmHoe odecnedenre u UHTepHeT-pecypcesl
ObGecriedeH OCTYyH K COBPEMEHHBIM TPO(ECCHOHANBHBIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM

CIPaBOYHBIM M MOUCKOBBIM cuctemMam (oubmmoteka COI'Y):
e DJeKTpOHHAs OMOJMOTeKA AuccepTanuii u aBTopedepatoB PI'b (OB/] PI'b)

Tpebyercs peructpauus B oudnmnorexe COI'Y
e JbC «YHuBepcurerckas oudanoreka ONLINE»

Tpebyercs perucrpanus B oudnmnorexe COI'Y
o JBbC «Hayuynas d1ekTpoHHasi 6udanoTeka eLibrary.ru»

CamMocTrosTeabHas peructpanus Ha caiiTe
o 9BC «KOHCVJIbTAHT CTYAEHTA» CTVIIeH‘-IeCKaﬂ JJICKTPOHHAaA 0MOJIHOTEKA 110 MCAMIIMHCKOMY "

dapManeBTHYECKOMY 00Pa30BAHHIO, A TAKIKE M0 €CTECTBEHHBIM U TOYHBIM HAYKAM B 11€JIOM
Tpebyercs peructpanus B oudnmnorexe COI'Y

e IBC «IOpaiiT» — 00pa3oBaTeJbHAadg CpeIa, BKIIYAIOIAT BUPTYAJILHLIA YHTAJbLHBLINA 321

YYEOHHKOB U V4€OHBLIX IOCOOHUH OT aBTOPOB M3 BeaAYIINX BY30B Poccuu o BceM HANMpPaBJIEeHUAM U
CHeIMAJILHOCTAM

Tpebyercs peructpanus B oudimorexe COI'Y

e Springer Customer Service Center GmbH (6a3a naHHbIX, CoAepKaIIne dJICKTPOHHbBIC U3JAHUS
nzaarenberBa Springer Nature 3a iepuoj 2011 — 2017 rr. (MoJTHOTEKCTOBAst KOJUICKIIMS B KOJIMYECTBE 46
332 KHHT)

CaiiT nuctanumonnoro odydennss COI'Y http://Ims.nosu.ru/

31


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/
http://www.springer.com/
http://lms.nosu.ru/

DJIeKTPOHHBIE PeCypPChl, 00eceYHBAIOIINE PeaTH3alHI0 00pa30BaTeIbHBIX POrPaMM

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

Ne HaumenoBanue IMpunan Anpec Cgenenus o Ne norosopa Cpok neiicTBus Kou-Bo XapakTtepuct
DJIEKTPOHHOT 0 JICHKH o NpaBo Ha NPaBo o TO4YeK goctyna/ HKa
Ne caiita 3aKJI0YEHHOTO0 10TOBOPA .
pecypca 0CTh obJsaareJe ucnoab3zoBanus IbC nmoJib30BareJiei J0CTynAa
Iorosop Ne 135-06/14 i
o1 12.092014 1. 12.09.2014 r.-11.09.2015 . 7000
Iorosop Ne 167-08/15 i
o1 12.09.2015 . 12.09.2015 r.-11.03.2016 . 7000
Horosop Ne 58-02/16 )
o1 09.03.2016 . 12.03.2016.r.-11.09.2016.r. 7000
Iorosop Ne 202-08/16 )
o1 24 08.2016 I 12.09.2016 r.-11.03.2017 r. 7000
florosop Ne 069-02/17 12.03.2017r. -11.03.2018r. 7000
" NEp./AWW o 184- -
YHuBepeHTeTCKAs w. «Hexe- Jlorosop Ne 184-08/17 12.09.2017-11.02.03.2018. 7000 Ho IP-anpecy
1 ondanoTeKa CropoHHsIA bibli ot 04.09.2017 0E3TUMHUTHBIN
Online" IlLIIOCIU Menay Iorosop Ne 056-02/18
Tu 2 Uo0- -
o1 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Torosop Ne 163-10/18 i
o1 30.10.2018 17.10.2018r.-31.12.2018r. 7000
Jorosop Ne 21-02/2019 )
o1 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
Horoeop Ne75-06,19 i
Or8.07.2019 01.07.19r.-31.12.2019r. 1000
Horosop Nel71-12,2019 )
o1 10.02.2020 10.02.2020r. - 31.12.2020r. 1000
DyeKTpOHHAasI https://dv Horosop Ne 095/040100 ) B YHTAJIHHOM
2 OudbIHMoTEKA Croponmss s.rsl.ru OI'bY "PI'B" ot 04. 04. 2014 r. 12.04.2014r-11.04.2015 . 10 3ane
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http://www/
http://www/

AuccepTamii Tlorosop Ne 095/04/0216 Hb COr'y
ﬂor‘;‘;"g fggg{%“ﬁ 0308 23.09.2016 1.-22.03.2017 1.
ﬂoro‘*"ggj\ffloggﬁ“ﬁ 0199011 27 11.2017r. 10 26.05.2018r
Hloronop Wb O9/0H/0133 15.10.2018r.-15.01.2019r.
Horoi‘;plggo?%%/ 0029 01.03.2019r.- 31.05.2019r
Jlorosop Ne095/04/0130 05.08.2019r. -05. lvl 19r.
01 01.07.2019 B cBsi3u ¢ mangemueit joctyn
T npojuieH 1o 23.11..2020r.
DJIeKTPOHHASA Croponnsist | http://ww 000 Nel 74KC/09-2014 200 kapt goctyna | Oe3THMMHUTHBIHI
onbamoTexa wstudme | (DOTAPy | “OTOPOP 11.09.2014 °T | 20.09.2014r. - 20.09.2015r.
«KoHcynbTant dlib.ru/ o
OOO»IlonuTex 300xmoueit 0E3TMMHTHBIN
CTy/IEHTa» -
pecype» Hlorosop 2}(7"’%)‘;52%}}/9(12 201901 1 1 03.2019r.01.03.2020r. | mocTyma. 300 Kapr
o ) JIOCTyIa
OOO»Ilonurex
pecype» Horosop Ne208CJI/01-2020 26.01-2020r.-26.02.2021r.
YuuBepcaabHas , florosop Ne 77-11 01.07.2016 1.-31.12.2016 1. Ko-Bo
dlib.eastv ot 04.05.2016 . .
0a3a nannbIx «East- | CroponHss | . 000 «HBucy JIOCTYIIOB besnmuMmuTHbIN
Vi lew.com Horosop Ne 310-11
1ew» o1 10.01.2017 1 01.01.2017 r.-30.06.2017 r. HE OrpaHH4CHO
Hayunas . | OO0 "Hayunras Jlutien3nonHoE Kon-Bo
3JIeKTPOHHAsN http://elib .
CroponHsIs AJIEKTPOHHAs cormamenue Ne 5051 Bbeccpounoe JIOCTYIIOB be3znumuTHBIN
oubIMOTEKA rary.ru i
X oubimoreka ot 02.09.2009 r. HE OIPaHUYEHO
eLibrary.ru
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Horosop

Basa na Ne SU-20-12/2016-1 Koi-Bo Mo IP-axpec
32 JAHHbIX 000 PYHDB or 28.12.2016 T. 29.12.2016 1.-28.12.2026 T. JI0CTYTIOB npecy
«IBC elibrary» 0C3TMMUTHBIN

JIunensnonHoe cornamenue No HE OTPaHUYCHO
4758
Kon-Bo
Horoeop Ne 1910 B [o IP-ampecy
DJ1eKTpOHHas or 27.02.19 01.03.2019r. - 01.03.2020r. He ii;;g?{zHo 0e3IMMUTHBIH
oubanoTexa biblio- .
«IOpaii CropoHHsst online.ru 000 «Opaitr»

Kou-so o IP-agpec
JoroBop Ne32008816384 01.03.2020 r. -28.02 2021 r. JOCTYTIOB pecy
0e3TMMUATHBIN

HE OIPaHUYEHO
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PeKOMeH}_IyeMbIe HHTEPHET-ajapeca 1o XuMHHU:

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

http://www.chemistry-chemists.com/Uchebniki.html - yaeOHuK#, TpakTHKYMBI # CIIPABOYHHUKH 110 XHMHH.
http://chemport.ru/ - paziau4Hbie y4eOHO-METOANYECKHE MaTEPUAIIbI [0 XUMHHU.

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

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

. https://minobrnauki.gov.ru/ Odunuansusiii caiit MHHHCTEPCTBA HAyKH W BBICIIETO 00pa30BaHHUS
Poccuiickoin @enepanuu.

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

10. https://www.edu.ru/ "Poccuiickoe obpa3zoBanue" denepanbHblii moptan. Karamor o0pa3oBaTelnbHBIX
HHTEPHET-PECYPCOB.

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

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

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

14. DnextpoHHbIe XMMHUUYECcKHe OuOIHoTeKH: WWW.chemlib.ru, www.chemist.ru, www.chemnet.ru

N GR~WN

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

CocTaB JHIIEH3HOHHOTO M CBOOOIHO PACTIPOCTPAHIEMOI0 TPOrPAMMHOT0
o0ecrnevyeHns, B TOM YHCJI€ 0TEYeCTBEHHOT0 MPOU3BOICTBA

Ne n/m HaumeHnoBaHnue Ne qorosopa (JiuueH3ust)
1 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or 04.2016
' r.
’ Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
' r.
AnTuBupycHoe mporpammuoe | Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. obecrnieueHue 14.03.2019 r, mpoyiena go 2021 r.
KasperksyTotalSecurity
[Iporpamma mns O9BM «bank Pazpabotka COI'Y CBUIETENHCTBO O TOCYIapPCTBEHHOM
4 BOIIPOCOB ISl KOHTPOJIA peructpanuu nporpaMMel At OBM Ne2015611829 ot
' 3HaHUID) 06.02.2015 r. (GeccpouHo)
CiscoWebex- Cuctrema | OOO Aiicrexaorosop Ne J183-2020 or 10.08.2020-
S, MIPOBEJICHHsI BEOMHAPOB. 10.08.2021 1.
Cucrema momcka TEKCTOBBIX | Ne795 ot 26.12.2020 (metictBureneH o 30.12.2021r) ¢
6. 3aMMCTBOBaHMMI 3A0 «Awutn-Tlnaruar»
«AnTumnarnar.BY3»
IIporpammuoe  obecreyenune | CBoOOaHOE IporpaMMHOe obecrieuenune(6eccpodHo)
7. JUTSE PEAAKTHPOBAHUS
xuMuueckux popmyin Isis Draw
8. Cuctema TectupoBanust Sunrav | Ne468 ot 03.12.2013 UII Cynratynun P.T.(6eccpouno)
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‘ WEB Class

DnekTpoHHas OMOIMOTEKa THCCEePTAITIH
u aBropedeparoB PI'b(OB/] PI'b)

https://dvs.rsl.ru
Tpebyercs peructpanus B Oubanorexke COI'Y

OBC"YHuBepcuTeTCKas oubmmoreka | https://biblioclub.ru
ONLINE" Tpebyetcst peructpanust B oubnuoreke COI'Y
9BC «Hayunas anexktponnas | http://elibrary.ru.

oubnuoreka eLibrary.ru»

Tpebyercs peructpanus B Oubanorexke COI'Y

YuuBepcanbHas 6a3 qanHeix East View

https://dlib.eastview.com

Jlorun: Khetagurov; ITapons: Khetagurov

9bC
CryneHdeckas dIeKTpOHHast OMOIHOTEeKa

«KoncynpTant CTYICHTa)
o MEAUITHCKOMY "
(hapMaleBTHYECKOMY 00pa30BaHUIO, a
TaKkKe TI0 E€CTECTBEHHBIM U TOYHBIM
HayKaM B IEJIOM.

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

OBC «Opaiit» - o0OpazoBarenbHas
cpema,  BKIIOYAmONmas  BUPTYaJbHBIN
YUTATBHBIA 3a)1 YY€OHUKOB W YIeOHBIX
MOCOOMIA OT aBTOPOB M3 BEAYIIUX BY30B
Poccum 1mo BceM HampaBieHUSM U
CTIEIHATBHOCTSIM

www.biblio-online.ru
Tpebyercs peructpanus B oudnmmorexe COI'Y
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10. MaTepHajibHO-TeXHHYeCKOe o0ecneuyeHue JUCIUIIMHBI (MOTYJIs1)

Ne HaumenoBanue HanMmenoBaHre moMeIIeHn# 1S IPOBEIEHNUS BCeX BUIOB yUeOHOIl e TeIbHOCTH, Anpec (MECTOIOIOKCHHE)
/0 | y4eOHBIX MPEIMETOB, | MPELyCMOTPEHHON Y4EOHBIM IJIAHOM, B TOM YHCJIE TOMEIIEHHS U1l CAMOCTOATEILHON paboThl, ¢ | MOMEIICHHUH IJIsl MPOBEACHUS BCEX
KypCOB, IUCIMIUIMH | yKa3aHHEM IepeuHs] OCHOBHOTO 000pyI0BaHus, yueOHO-HATIATHBIX TOCOOUH U HCIOIB3yEeMOr0O BUJIOB YUeOHOH JeSTeTHbHOCTH,
(Mopmyneit), mpakTHKH, MIPOTPAMMHOTO 00CCTICUCHHUS MpeyCMOTPEHHOW yIeOHBIM IIIaHOM
WHBIX BUJIOB yueOHOI (B cimygae peannzanuu
JeSITeNBHOCTH, 00pa3oBaTeIbHON MPOrPaMMBbl B
IIPESYCMOTPEHHBIX ceTeBOi (hopme JOMOTHUTENBEHO
y4eOHBIM IUIAHOM YKa3bIBa€TCsI HANMEHOBAHUE
o0pa3oBaTeIbHOM OpraHU3alMH, ¢ KOTOPOH 3aKI0YEH
IPOrpaMMBbl JIOTOBOP)
1. |OcHOBBI KBaHTOBOM Y4eOHbIe ayTUTOPHH VI IPOBEACHUS 3aHATH JIEKIIMOHHOT0 THIIa, ceMUHApCcKoro Tuna, |Poccuiickas @enepanns, 362025,

XUMHU

rPYNNOBBIX H HHANBHAYAJIBHBIX KOHCYIbTALUMN, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOI
aTTecTallH, a TAK/KE CAMOCTOSITEIbHOM PadoThI 00YYAIOUINXCS: [TPETIOIaBATEIbCKUI CTOI,
CTYJI, CTOJIBI ¥ CTYJIBSI [UIsl 0Oydaronuxcs, kadenpa, KiaccHas 10cKa.

O6opynoBaHue: MyJTbTHMETUITHBIN KOMILIEKC (IPOEKTOP, KpaH), HOYTOYK, KOJIOHKH
[Tporpammuoe obecnieuenne Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Security Cloud greMoHCTpaIioOHHBIE U Y4€OHO-HATIISITHBIC TOCOOUS
(BUIEOTIPE3CHTAIINS).;

PecmryOnmka

Cesepnast Ocetust —AnaHus,
ropoa Brnanukaskas,

yimna Batyruna, nom 44-46,
yueOHbId kopryc Ne 7, aya. Ne 414

JlaGopaTopuss ®U3UKO-XUMHYECKHX METOI0B AHAJIN32 OPTAHNYECKUX COeTMHEHU IJIs1
NMPoOBeJeHUs 3AaHATHII CEMUHAPCKOI0 TUIIA, J1A00PATOPHBIX 3aHATHI, KypPCOBOI0
NPOEKTUPOBAHUS (BbINOJHEHHMS KYPCOBBIX padoT), IPYNIOBBIX H HHIAUBUAYATBHBIX
KOHCYJIbTAIUIi, a TAK/Ke CAMOCTOSITeIbHOI padoThI 00y4AIOIINXCH: TPENo1aBaTeIbCKUN
CTOJI, CTYII, CTOJIBI ¥ CTYJIbS JIJISl 00y4aIonInuXcs, TJabopaTOpHBIE CTOJIBL, KadeIpa, KIIacCHas JI0cKa.
Ob6opynosanue: MynbTUMeIUHHBII TPOEKTOP € 3KpaHOM (MyJIbTUMEIUIHBINA TPOEKTOP
OPTOMA projector DX32, ¢ moTonoYHbIM KperiieHneM u Hal. kabeneit — 1 mr. Komnberorep
J/xowmrt. kiacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3VY+/knaBuat — 11mT.
Kommetorep Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3V — lmr.Komneiotep B
komruiekte (Mouutop (AOC E2250Swnk <Black>)//Cuctemn — 3miT.

ITporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Security Cloud); Cucrema tectupoBanus Sunrav WEB Class (beccpounoe
I10); TIporpammHOe oOecreueH e sk peakTHPOBaHUS XuMHUueckux hopmyi Isis Draw
(becruatnoe I10); KoHCynpTaHT TUTIOC; IEMOHCTPAIIMOHHBIE U y4eOHO-HATIITHBIE TOCOOUS

Poccutickas ®eneparnus, 362025,
PecrryOnmka

Cesepnas Ocerust —Ananus,
ropox Brnanukaskas,

ynuua BaryruHa,

oM 44-46, yueOHns1ii kopiyc Ne 7,
aym. Ne 318
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(BuIeompe3eHTanus,)

Jlaboparoproe obopynoBanue: Boitsoxuaoi mikad - 1 mt. [Totermmomerp 111-63M -1mir.
[Monsipumetp kpyrosoit CM-3 -1mr. CnextpodoTtomerp [13 5400 Y@ -1mr. Tepmocrar Huber
CC-K6 — 1mt. Xpomaro-macc-criekrpomerp ThermoScientific - TRACE 1300 ISQ (Thermo
Fisher Scientif — 1 mrr. Kommsrorep Dell (cucremnsiit 6mok+mouutop) — 1. Iorernnocrar SP
50 — lwr. Mcrounuk 6ecniepeboitnoro muranus APC-SURT6000 — 1mr. Komnercorpad OH 814
— lmrt. Bechl ananutnyeckue BA-35 — 1 mt. Becsl naGoparopusie npenm3nonsasie ET-30011 —
1. [Meus mydensnas CHOJI -11ut. Memanka BepxaenpuBogHas EUROSTAR 40 — 1.
Memanka marautHas IKA RST — lmt. Meniaika MarHuTHasi MHOromecTHas 6/mox. — 1. Hacoc
MeMOpanHbii BakyymHubd V700 — 1ur. Hacoc Bakyymubiii PBH-20 — 1. XonoauiasHUK
nByxkamepHbiii SAMSUNG RT — 1.

JlaGopaTopuu: KOMIIBIOTEPHBIE KIACChI VISl IPOBEJAEHHs TEKYLEero KOHTPOJIsl U
NMPOMEKYTOYHOM aTTecTalliy, a TAKIKe CAMOCTOSITeIbHOIH padoThl 00y4ar0IMXC:
MPEenoJaBaTeNbCKUN CTOM, CTYI, CTOJIBI U CTYJIbS JUIA 00yJaromuxcs, kadeapa, KjaaccHas JOCKa.
Ob6opynoBanue: KoMnbroTeps! 111 KOMIIBIOTEPHOTO Kitacca B Komiuiekte (12 pabodnx Mect) ¢
IPOrpaMMHBIM 00€CIIeYeHHEM, BBIXOJIOM B CeTh MIHTEpHET U TOCTYIIOM B 3JIEKTPOHHYIO
nHpOpMaMoHHO-00pa3oBatensHyto cpeny COI'Y; ucrounuku 6ecriepeboitHoro nutanus, Ippon,
koMmMmyTatop st kinacca D-Link DGS-10240, uatepakTHBHAs JOCKa
787(1702070/15112/11344/2+ npoektop Beno MX503.

[Iporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Security Cloud); Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10);
IIporpaMmMHoOe obecnieueHue A pelakTHpoBaHus xuMuieckux ¢popmy Isis Draw (beccpounoe
I10); KoncynpranT miroc; CiucremMa noucka TeKCTOBBIX 3aMMCTBOBaHMN «AHTUIUTaruat BY3»;
[Mporpamma st O9BM «baHk BOnpocoB i KOHTpOJIst 3HaHui»; ['apant; Cisco Webex;
J€MOHCTPALIMOHHBIE M y4eOHO-HaIJIsAHbIE TOCOOUs (BUACONIPE3CHTALIHS)

Poccuiickas ®enepanus, 362025,
Pecrry6nmka Ceeprast Ocetns —
Ananus,

ropoa Brnanukaskas,

yimna Batyruna, nom 44-46,
yueOHbIi kopryc Ne 7, ayn. Ne 614

budiuorexa, B TOM YncJ/Ie YUTANBHBIN 32J1: CTOJBI U CTYJIbS U1 00yYarOIXCsl, KOMIIbIOTEPHI
B KomIuiekTe (10 pabodnx MecT) ¢ mporpaMMHBIM 0OeCTieYeHHEM, BEIXOJIOM B ceTh VIHTEepHeT U
JOCTYIIOM B 3JIEKTPOHHYIO HH(POpMaIoHHO-00pa3oBaTenbHyto cpeny COI'Y

ITporpammuoe obecnieuerne: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Security Cloud); KoncyneranT mmoc; I'apanT; Cisco Webex;

OBC"YuuBepcurerckas oubnmoreka ONLINE" https://biblioclub.ru

OBC «KoucynpranT cryfentay»  http://www.studentlibrary.ru

OBC «Opaiit» www.biblio-online.ru

Poccutiickas ®enepanus, 362025,
Pecny6nuka CesepHas Ocerust —
Ananus,

ropoj BiamukaBkas,

yiuua Lleperenu/Baryruna, tom
16/19, y4ueOHbIii kopiyc Ne 6
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11. JIuct 00HOBIeHHMS/AKTyAIN3AIUN

[Iporpamma akTyanu3upoBaHa B CBA3M C MpUKa3oM MUHHCTEPCTBA HAYKU M BBICILIETO
obOpaszoBanmsi Poccuiickoit ®eneparuu ot 26 HosO6ps 2020 1. No 1456 (3apeructpupoBaH
MunuctepctBoM toctuniuu Poccuiickoit @enepanuu 27 mas 2021 1., Ne 63650) «O BHeceHuu
M3MEHEHUH B (efiepaibHble TOCYJapCTBEHHbIE 00pa30BaTeIbHbIE CTAHIAPTHI BBICHIETO 00Pa30BAHUSY.

1. 3aMEHUTh CTPOKY B II. 3.2
besonacHocTh YK-8. Criocoben co3maBarh U MOAACPKHUBATH B TIOBCEAHEBHOM JKU3HU U B
KHU3HEEATEIIbHOCTH npodeccuoHaTbHON JeSITebHOCTH Oe3omnacHble yCIOBHUS

KHU3HENEATSIBHOCTH Ui COXPAHEHUs TNPHUPOTHOU cpenbl, oOecredeHus
YCTOMUMBOro pa3BUTUs oO0IIeCTBAa, B TOM 4YHCIE IpU yrpo3e u
BO3HUKHOBEHUH YPE3BBIYAWHBIX CUTYallMi M BOCHHBIX KOH(DIMKTOB

2. 3aMeHUTH CTPOKY B 1. 3.3

duzuko- OIIK-4 CnocobeH miaHupoBaTh paOOThl XMMHUYECKOM HaIlpaBIEHHOCTH,
MaTeMaTHyecKas 1 oOpabaTbiBaTh UM  HMHTEPIPETUPOBATH  IOJYYEHHBIE  PE3YJIbTaThl €
KOMIIBIOTEpHAsI UCTOJB30BAHUEM TEOPETUYECKHX 3HAHUW H TPAKTUYECKUX HABBIKOB
IpPaMOTHOCTh NPU peleHysi MaTeMaTHYEeCKUX U (PU3NYECKUX 3a/1a4

pelIeHny 3a1a4 OIIK-5 CrnocobeH mNOHMMATh TNPUHIMIBI  pabOTBl  COBPEMEHHBIX
npodeccuoHaIbHON MHGOPMALIMOHHBIX TEXHOJOIMH M MCIIOJIB30BaTh WX JUId PELICHMs 3ajad
JEeSITEIbHOCTH poeCCHOHATLHOMN 1A TETbHOCTH

BHeceHHbIC M3MEHEHUSI PACCMOTPEHBI U YTBEPIKJICHBI HA 3aceJaHuM KadeIpbl OpraHuYecKOn
xumun oT «03» utons 2021 r., mpotokosa Ne 9.

OpnoOpeHbl Ha 3acenaHuu coBeTa (paKynpTETa XWMHUHU, OMONOTHMH U OMOTEXHOJOTHUHU OT «24»
utoHs 2021 r., mpotokon Ne 11/20-21.
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