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[IporpamMma cocraBieHa B cooTBeTcTBUU ¢ DefepanibHbIM TOCYIApCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM Mo HarpasieHuto noarotoBku 04.03.01 Xumus, yrBepKIeHHBIM IpUKa3oM MUHHUCTEPCTBA
HayKu U BbIcuiero odpasoBanusi Poccuiickoii @enepanuu ot 17 urona 2017 roga Ne 671; npukazom
MuHucTepcTBa HayKu W BhIciiero oopa3oBanus Poccuiickoit @eneparnuu ot 26 HosaOps 2020 r. Ne 1456
(3apeructpupoBan MunucTepcTBOM toctuiinu Poccuiickoit ®eneparun 27 mas 2021 r., Ne 63650) «O
BHECCHUU W3MEHEHU B QenepajbHble TOCyIapCTBEHHBbIE 00pa3oBaTeNbHbIE CTAHAAPTHI BBICIIETO
oOpa3oBaHUs»; y4eOHBIM IUIAHOM TOATOTOBKM OakanaBpa mo HampasieHuto 04.03.01 Xwumws,

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

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

Pabouas nmporpaMma oDCY#JIEHA M YTBEPHK/ICHA HA 3acenanuu Kadelpbl OPraHUMYECKOH XHMHH
(npotokon Ne 8/21-22 or «08» anpens 2022 r.)
.'/

3apenywomuii Kadenpoir %/ J‘fz}-'} " Abaer B.T.

Onobpena coseroM hakyisTeTa XUMHK, OHONOrHH 1 DHOTEXHOIOTHH
(mpoTtoxon Ne 6/21-22 o1 «25» anpens 2022 1.)

Ilpencenarens cosera gakyisTera . {gc_,-f_j Araesa . A.

Pabouas npoepamma oucyuniunvl npunama 6 cocmage 0CHOBHOU NPOheccUOHATbHOU 00paA308aMeENbHON
npozpammul peuieHuem yuenoz2o cogema Ilpomoxon Ne 13 om 31.05.2022 2.




1. Crtpykrypa u 001Iasi TPYA0eMKOCTh TUCIIUMIHHBI.
Oo0mas Tpy10eMKOCTh TUCIUILIHHBI cocTaBjseT 3 3auyeTHble exuHuIbI (108 yacoB)

Ounas gopma oOydeHUsI 3aounas popma oOydeHUs
Kype 4
Cemectp 8
Jlexuuun 26
[IpakTuueckue (CeMUHAPCKKE) 3aHATHUS 26
JlaGopaTopHble 3aHATUSL
Koncyapranuun
WToro ayiuTOpHBIX 3aHATHI 52
CamocTosTenbHas pabora 20
(B TOM umcie KypcoBas pabora)
dopMa KOHTPOJIA
Ok3aMeH 36
3auer
OO011ee KOIMYECTBO YaCOB 108 3.e.)

2. Ileau ocBOeHUs AUCHHUILIMHBI
Iempto ocBoeHwst y4ueOHOW mucnurmuinHbl «CTpoeHHe BemlecTBay, sBisomeics dacteio OIIOIT mo

Hanpasinenuo 04.03.01 Xumus u obecneunBatomeii peanuzanuio @I'OC 3++ mo JaHHOMY HamNpaBICHUIO, B
COOTBETCTBHH ¢ TpeOOBaHUAMH TPO(ECCHOHATBHBIX CTaHAapTOB, cooTHeceHHbx ¢ PI'OC BO (01.001
«[Iemaror», 01.003 «llemaror momomHUTENEHOTO 00pa3oBaHUs JAeTed M B3pOCHbIX», 26.006 «CrenmuamucT mo
pa3paboTKe HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3MIIMOHHBIX MarepuaioBy, 40.011 «Crneuuanuct mo HaydHO-
HCCIIEIOBATENIbCKUM M ONBITHO-KOHCTPYKTOPCKMM pa3padoTKam»), SIBASETCA 3HAHWE CaMBbIX Pa3IHYHBIX
XMUMUYECKUX TPOSIBIICHUI BEIIECTBA: €r0 PeaKIIMOHHON CIIOCOOHOCTH, MPOCTPAHCTBEHHOTO CTPOCHUS MOJIEKYI,
HanOoJiee BaXXHBIX (DU3NYECKUX CBOMCTB aTOMOB, MOJIEKYJ U UX aHCaMOlieil, KOTOpble CBOASATCS K CBOWCTBaM
CHCTEM SIIEP U DJIEKTPOHOB U ONPEAEISIIOTCS (PU3NIECKUMH 3aKOHAMH, ONMCHIBAIOIINMH B3aUMOICHUCTBHE sIIEp
U 3JICKTPOHOB Mexy coOoi. Croja OTHOCHUTCS COJEp)KaHHE MOHATHH "CTpoeHHMe BellecTBa' M "CTPYKTypa
BEILIECTBA", & TAK)KE PA3NUUYHBIE ACMEKTHl TEPMUHA "CTPOEHUE MOJEKYIN'": TONMOJOTHMYECKUM, T€OMETPUUECKUN,
AIIEKTPOHHBIN U JIpyTHE, YIIOPSAOUEHHBIE U HEYTIOPIJOYCHHBIE CTPYKTYPhI KOHACHCHPOBAaHHBIX (ha3.
3ana4yn U3y4eHus: AUCUUTUINHBL:
1) HayuuTs CTYAECHTOB peliaTh CleAyIOIUe MPUKIaIHbIe XUMHUYECKHE 3a/1a4H:
e BrpruncieHne reoMeTpUIEeCKUX XapaKTEPUCTUK KECTKUX MOJIEKYIT
e Bruncienne NOTEHIIMATBHBIX KPUBBIX U1 BHYTPEHHHUX BpPAICHUM.
e Bruncrienue 3aps/I0B Ha aTOMax U CBS34X W MOCTPOCHHE KapT pacHpeieNieHus] NEeKTPOHHOM TMIOTHOCTH
BJIOJIb PA3HBIX CEYEHUI B IPOCTPAHCTBE MOJIEKYJIBI.
e AHanM3 Ha 3TOM OCHOBAaHUH (C MOMOUIBIO, B YACTHOCTH, MOHSITHUS MJIOTHOCTH 3JIEKTPOHHO-SIEPHBIX CHII)
XapaKTepa XUMHYECKUX CBS3€H.
e Bruncienne AUMONBHBIX MOMEHTOB MOJIEKYIIL.
e Brrucnenne MOCIL
¢ Bruncienne noiasipusyeMocTel MOJIeKyl.
e Ananu3 3QQeKToB nepeHoca 3apsaa Mpy peaKusx.
e  AHaiu3 BHyTPUMOJEKYJSPHBIX BIUSHUM, B 4aCTHOCTH, MOJISIPHBIX 3aMECTUTENEH.
e BruncieHne TEMIOT peakiyi.
e [IpuMeHeHHE CBOHCTB CHMMETPHUH MOJIEKYJISIPHBIX OpOHTANICH IS POTHO3UPOBAHHS X018 PEaKIIHH.
e  BrluucieHue NoBepxXHOCTEN U MyTEH XUMUYECKUX PEAKIIUN.
e AHanu3 BO3MOXKHBIX MEXaHU3MOB XMMMYECKHMX DPEaKLUi Ha OCHOBE OOLICH CTPYKTYphl INOTEHLUAIBHON
[IOBEPXHOCTH.
e Pacyér MHIEKCOB PEaKIHOHHOW CIIOCOOHOCTH MOJIEKYN U IOCTPOCHUE MOJICKYJISIPHBIX TUAarpaMM, OIHCaHHe
C MX MTOMOIIBIO PEaKIIMOHHOM ClTIOCOOHOCTH MOJIEKYII.




2) Tloka3aTh KakKUMH CIIOCOOaMU W MYyTEM KaKUX MPHUOMKEHUA MOXKHO ITOJAOUTH K HHTEPIIPETAITIH
MOJICKYJISIPHBIX CIIEKTPOB: BJIEKTPOHHBIX, KOJCOATENIHHBIX, BPAIATEIbHBIX, CIIEKTPOB SJACPHOIO MArHUTHOTO
pe30HaHca, JIEKTPOHHOTO MapaMarHUTHOTO PE30HAHCA U APYTHX.

3. Mecto aucuumimabl B crpykrype OINOII
Hucuunnuna «CTtpoeHWe BellecTBa» OTHOCUTCA K aucuuiuiiHam broka 1, wacte, ¢opmupyemas

y4acTHUKaMu 00pa3oBaTenbHbIX oTHOMmEHUH b1.B.04.

I[J'I}l HU3yUCHHA OJUCHUILIIIMHBI HCO6XOI[I/IMLI 3HaHusd, YMCHUA W KOMICTCHIUH, IIOJTYYCHHBIC

06y‘IaI-OH_II/IMI/IC$[ B 6aKanaBpHaTe B PpE3yJabTaT€ OCBOCHHUA JUCHUILINH: ((HEOpFaHI/I‘IeCKa}[ XHUMUS»,

«Opranuueckas xumus», «duzukay, «OCHOBbI KBAaHTOBOU XUMHM», «DU3NUYECKUE METOIbI HCCICIOBAHUD.
HucuurninHa gBIS€TCS OCHOBOM Il U3y4eHUS] KypcoB «TeopeTHdecKHue OCHOBBI OPTaHUYECKOM XUMUNY,
«XuMuyeckoe MOIUGHUIIMPOBAHIE MOBEPXHOCTH», MPOXOXKICHHS MPAaKTHK «TexHomorndeckas MpakTHKa» U
«IIpenmuruioMHas MpaKkTUKa.

Hpu 0CBO€HUU OaHHoIl ()ucuunﬂuﬂbl cmy()eHm cmoocem NOJIHOCMbIO umu uacmu4Ho

NnPOOeMOHCMPUposams ciedyioujue 00606weHnbvle mpyoogvie Gyukyuu (TD), cozeracno npogheccuonarbHbviM
cmanoapmam (11C):

Koa u HaumeHoBaHue O600mennas Tpyaoas pyukuus (OTD) Tpynosasi pynkuus (TD)
Nnpo¢ecCHOHAIBLHOIO
cTaHaapTa
OobaacTb npogeccuoHanbHOI AeAaTeabHOCTH: 01 O0pa3oBaHue U HayKa
Tun 3aga4 npodeccuoHATbHOI 1eATEIbHOCTH: MeJaroru4ecKui

01.001 Ilemaror Kon HaumenoBaane OT® Ypos HaumenoBanne T® Kon
(megaroruueckas €Hb
JIeSITEeIbHOCTE B cepe KBaJIA
JIOIITKOJIBHOTO, (huka
Ha4aJLHOI'O OOIIEro, LM
OCHOBHOTI'O OOIIETO, A Ilegarornyeckas 6 OO1enenarornyeckas A/01.6
CpEeIHEero ooLero JEATeNLHOCTB T10 ¢yskuus. O0yueHue
oOpa3zoBaHHs MPOEKTUPOBAHUIO U
(BocmMTaTEND, YUUTETD). peanuzanuu
HaunmenoBanue Buga 00pa3oBaTeIbHOTO Bocnurarenbhas A/02.6
npodeccuoHaNbHON mpoiecca B JESITeNbHOCTD
JeSITeTbHOCTH: 00pa3zoBaTeIbHbBIX
JomkonbHoe OpTaHU3aINsIX
o0Opa3oBaHme JIOIIKOJIFHOT'0, HAYaJIbHOTO PaszBuBaronias A/03.6
HauansHoe o0O1iee 00111eT0, OCHOBHOTO JeATEITLHOCTD
obpazoBaHue o0riero, CpeaHero
OcHoBHOe ob11ee 0011ero o0pa3oBaHus
o0pazoBaHue B Ilenaroruyeckas 6 Ilemaroruyeckas B/03.6
Cpennee ob1ee NeSITENBHOCTD 110 JESITETBHOCTD 110
oOpa3zoBaHue MPOEKTHUPOBAHUIO U peanu3aiyy nporpamm

peanu3anyuy OCHOBHBIX OCHOBHOT'O U CPEIHETO

0011e00pazoBaTeNbHBIX o0rero o6pa3zoBaHU

porpamMm
01.003 A [Ipenogasanue mo 6 Opranuszanus A/01.6
[IpodeccronanbHbIi JOTIOJTHUTEIbHBIM JESITeIbHOCTH YUaIIUXCA,
CTaHJapT «[lemaror o01eo0pazoBaTebHBIM HaIpaBJICHHON Ha OCBOCHHUE
JIOTIOTTHUTEIILHOTO porpaMMam JIOTIOJTHUTETBHON
oOpazoBaHusi JAeTell w o01eo0pa3oBaTeIbHOMI
B3pOCIBIX». MIPOTPaMMBI
HaumenoBanue BUJA 6 Iemarornyeckuii koutpons | A/04.6
npodeccuoHaIbHON 1 OLICHKAa OCBOCHHMS
JeSITeIbHOCTH: JOTIOJTHUTENbHON
ITemarormaeckas 0011e00pa3oBaTEIHLHOM




JICSATCIIBHOCTh B MIPOTPAMMBI
JIOTIOJTHUTEILHOM
oOpa3oBaHuu JieTedl "
B3pOCIIBIX
26 XuMmnieckoe, XHMHUKO-TEXHOJIOTHYECKOe MPOU3BOICTBO
Tun 3axa4 npogeccHoHAIbLHO 1eATeTbHOCTH: TEXHOJI0THYeCKHii
26.006 A JlaGopartopHo - 6 Awnanus ceipbs, MmatepuanoB | A/02.6
IIpodeccrnonanbHbII AHAIIUTUYECKOE Ha COOTBETCTBUE
crannapt «Crenuaauct COTIPOBOXK/ICHHE CTaHIapTaM U TEXHUYECKUM
1o pa3paboTke pa3paboTku YCIIOBUSIM, UCITOJIb3YEMBIM
HAHOCTPYKTYpPHUPOBAHHBI HAHOCTPYKTYPHUPOBAHHBIX B IIPOM3BOJICTBE, U
X KOMITO3UITHOHHBIX KOMITO3UITHOHHBIX o0OpaboTka
MaTepUaIOBy. MaTepHaIoB IKCTICPUMEHTATBLHBIX
HaumMenoBanue Bua pe3yIbTaTOB
podeCCHOHATTEHOM B Hayuno-texuuueckas 6 CocraBieHue B/06.6
JICSTCIIbHOCTH: pa3paboTka u AHAJIMTUYCCKUX 0030POB,
ITpon3BOACTBO HOBBIX METOIUYECKOE HAYYHBIX OTYECTOB,
HAHOCTPYKTYPHUPOBAHHBI COIPOBOXKICHUE B 00JIACTH myOJIMKaIuUs pe3yIbTaToB
X KOMITIO3HUIIMOHHBIX CO3JaHuA I/ICCHe):[OBaHI/Iﬁ
MaTepuajoB HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepHaioB
40 CxBo3HbIe BUABI POPeCcCHOHANTBLHOM AeATEeIbHOCTH

Tun 3axa4 npodeccHOHATBLHOI eI TeJILHOCTH: HAYYHO-UCCJIe0BATEIbCKU T
40.011 A IIpoBenenune HaydHO- 5 OcymecTBieHue A/01.5
IpodeccnonanbHbIH HCCIIEIOBATENBCKUX U MpoBeACHUs paboT 1o
cranaapt «Crenuaiuct OIBITHO-KOHCTPYKTOPCKHUX 00paloTKe U aHAJIU3Y
MO HAYYHO- pa3paboTOoK MO OTACTbHBIM HAYYHO-TEXHUYCCKOM
HCCIIEIOBATEIBCKAM U paszenaM TeMbI nHPOPMAITUH U
OTIBITHO- PE3yJIbTATOB UCCIICIOBAHUIN
KOHCTPYKTOPCKHM OcymiecTBieHHne A/02.5
paspaboTKam». BBIMOJTHEHHS

HawnmenoBanue Buza
npohecCHOHANTBHOMN
JIeATEIbHOCTHU:
IIpoBeneHue HayuHo-
HCCIIEJIOBATENIbCKUX U
OIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK

9KCIEPUMEHTOB U
odopmIiIeHus pe3yabTaToB
UCCIIEIOBAaHUN U
pa3paboTok

Z[JIH O0CBOCHMHA yqeﬁnoifl AUCHUIIIIMHBI «CTpOGHI/IC BCIICCTBa» Yy CTYACHTA, B XOAC H3YUYCHUIA

NPpCAIICCTBYOIUX TUCIUIIINH, DOJIZKHBI OBITh C(l)OpMI/IpOBaHBI CJICayromue, nmpeaABapruTCIbHbIC, KOMIICTCHIIUU:

y}II/lBepcaJH)HLIe KOMIIETCHIIUU

- cnoco0eH OCYHICCTBJIATH IIOUCK, KpI/ITI/I"IeCKI/Iﬁ aHaJIn3 U CUHTC3 I/IH(l)OpMaLII/II/I, MNPUMCHATH CHCTEMHBII

MTOJIXOJT IJIS pelieHus mocTaBiaeHusix 3amad (YK-1);

- crocobeH OMPEACIATh KPYT 3a1a4 B paMKax IIOCTaBJICHHOM e U BBI6I/IpaTI> ONTUMAJILHBIE CITOCOOBI

UX PEIICHHUS, UCXOS U3 ICUCTBYIOLIUX MIPABOBBIX HOPM, HMEIOLIUXCS pecypcoB u orpanndeHuii (YK-2);

- croco0eH OCYIIECTBIATh JIEJOBYF0 KOMMYHHUKAIIMIO B YCTHOW W TNHUCBMEHHOH Qopmax Ha
rocyapcTBeHHOM si3bike Poccuiickoit @eneparyn 1 nHOCTpaHHOM(BIX) s13bIke(ax) (YK-4);

- cmocoben YIpaBJIATb CBOUM BPEMEHEM, BhICTpaUBATh U PCATIN30BLIBATh TPACKTOPUIO CaMOPAa3BUTHA Ha

OCHOBE TIPHUHIIUITOB 00pa3oBaHus B Tedenue Beeit skusun (YK-6);




- croco0eH Co37aBaTh U MOAJCP)KUBATH OE30IIaCHBIC YCIOBHS JKU3HEICSTEIFHOCTH, B TOM YHCIIE TIPH
BO3HHUKHOBCHUH 4pe3BbIuaiiHbix cutyamii (YK-8);

Oowmenpodeccnonaabubie komnerenuun (OIIK):

- CImoco0CH aHaNM3WPOBATh W HHTEPIPETHPOBATH PE3yIbTaThl XUMHUYECKHX AKCIIEPUMEHTOB,
HaOmoaenuii 1 uamepenuii (OITK-1);

- cnoco0eH TMPOBOIUTH C COOJIIOZCHUEM HOPM TEXHHUKH O€30MacHOCTH XUMHYECKHH AKCIIEPHMEHT,
BKJIIOYAsi CHHTE3, aHAIIN3, H3yYCHNE CTPYKTYPHI U CBOICTB BEIIECTB M MATEPHAIIOB, UCCIIEIOBAHNE TIPOIIECCOB C
ux ydactuem (OITK-2);

- CIIOCOOEH MPHUMEHATH PACUETHO-TEOPETUIECKIE METOIBI TS U3YIEHHS CBONCTB BEIIECTB M ITPOIIECCOB
C UX Y4acCTHEM C MCIOJIb30BaHHEM COBPEMEHHOMW BhrunciauTeNbHOM Texuuku (OI1K-3);

- croco0eH IUIaHUPOBaTh PaOdOTHl XMMUYECKOW HANpaBICHHOCTH, 00padaThiBaTh U MHTEPIPETUPOBATH
TIOJTyYCHHBIC PE3yJbTaThl C HCIIOJIb30BAaHWEM TEOPETHYECKUX 3HAHWH M TMPAKTHYECKUX HABBIKOB PEIICHHS
MaTreMaTHuecKux U pusnueckux 3anad. (OI1K-4);

- CIIOCOOEH HCIIONIL30BATh CYIIECTBYIOMINE IIPOrPAMMHBIE TIPOIYKTHI 1 MH()OPMAIIMOHHBIE 0a3bl TaHHBIX
IUISL pelIeHus 3a71a4d mpo(ecCHOHANBHON JEeATeIbHOCTH C YYE€TOM OCHOBHBIX TpeOoBaHHMH HH(OPMAIIMOHHON
6e3omacuoctu (OITK-5);

- CIIOCOOEH MPEACTABIIATE Pe3yIbTaThl CBOSH paboThl B YCTHOH M MUCBMEHHOI (popMe B COOTBETCTBHU C
HOpPMaMH ¥ NpaBHJIaMH, IPUHATHIME B TpodeccronansHoM coobiectse (OITK-6).

IIpodeccnonanbubie komnereHunu (I1K):

- CIIOCOOCH HMCIIONb30BATh 3HAHUS O CTPOSHHHM BEIIECTBA, NMPHUPOJE XMMHYECKOI CBSI3M M CBOMCTBAax
Pa3NUYHBIX KJIACCOB XUMHYECKHUX 3JIEMEHTOB, BEIIECTB U MAaTEPHAJIOB I MIOHUMAHUSI MEXaHU3Ma XUMUYECKUX
peaKIuii, IPOUCXOAAIINX B TEXHOJIOTHYECKUX MPOLECCaX U OKPYKAIOIIEM MHpE, a TAKXKe eCTeCTBEHHOHAYYHBIE
3HAHUS VIS pelIeHus 3a1a4 npodeccuonansHoit aestenapnoctr (ITK-1);

- CIOCOOCH MPUMEHSTh COBPEMEHHYIO anmnapaTtypy MpH NPOBEICHUN HAayYHBIX MCCICIOBAHUM, a TaKXKe
COBPEMEHHBIC TEOPETHYECKUE TPEICTABICHNS XUMHYECKOW HAyKH JUIS aHaJHM3a SKCIIEPUMEHTAJIBHBIX JTaHHBIX
(TIK-2).

Jlsis1 ocBOeHust TUCIMIUTMHBI «CTPOSHUE BEIECTBA» CTYACHT JAOJDKEH:
3HaTh!

— CTpOEHHE aToMa C TIO3UIMI COBPEMEHHOHN (PU3UKH, TIEPHOANIECKUN 3aKOH, TEOPHH XUMHUECKON CBSI3H.

TEOPUH XUMHUYECKON CBSI3H.

—  OCHOBBI KBAHTOBOI MEXaHUKH.

—  ($U3UKO-XUMHUYECKHE METO/IbI NCCIIEIOBAHNUS BEILIECTBA.

Ymern:

—  TOJIb30BaThCS HAYYHO — METOJUYECKOU JINTEPATYPOH.

Baaners:

— OCHOBHBIMH DPacUY€THBIMM METOJAaM{ BBICHIEH MaTeMaTHKH, MOHSTHHHBIM amnmaparoM oOmed XUMUH H
KBaHTOBOW XMMMH.



4. TpeOoBaHHf K pe3yJIbTATAM OCBOCHMSA JUCHMIIIMHBI (KOMIeTeHIMHU o0y4Jaromierocsi, popMupyeMble B pe3yJabTaTe 0CBOCHUS TUCHHUIIMHBI (MOAYJIsT)

I/I3y‘lCHI/Ie JUCHUIIIINHBI ((CTpOGHI/IC BCHICCTBA» MpCArojaaracTt (l)OpMI/IpOBaHI/IC Yy CTyACHTA CJICAYIOIINX KOMHGTCHHI/II‘/'I:

podeccnonanbunie komnerenunu (I1K):

- CIIOCOOCH HCIOJB30BaTh 3HAHUS O CTPOCHHWHN BEIIECTBA, IIPUPOAC XHMHYECKON CBS3W M CBOMCTBax PA3JIMYHBIX KJIACCOB XHMHUYCCKUX JBJIEMCHTOB, BCHICCTB U
MaTcpuaioB I MMOHUMAHUA MEXaHU3Ma XUMHUYCCKUX peaKuMﬁ, MPOUCXOJAIINX B TEXHOJIOTMYCCKUX MPOLUECCAX U OKPYKAOIIEM MUPE, a TAKIKEC €CTCCTBCHHOHAYYHBIC

3HaHHUSA UL PEIIeHus 3a1a4 npodeccronanbHoi qesrensuocta (ITK-1);

- crocoben MNPUMCHATH COBPEMCHHYIO alllapaTypy HNpH MPOBCACHUN HAYYHBIX HCCHGHOB&HHﬁ, a TAKXKXC COBPCMCHHBLIC TCOPCTHUYCCKHUEC IMPECACTABIICHUSA XUMHYCCKOM

HayKH JJIs aHaJIi3a dKCIiepuMeHTanbHbIX HaHHbIX ([TK-2).

Kox u HaumeHoBaHue
npogdeccuoHAIbLHOM
komnerenuuu (1K)

Kon n naumenoBanue
HHIMKATOPA J0CTUKEHU S
npogdeccuoHaIbLHOM
KOMIIeTeHIHH

Pe3yJ'leaTI)I OCBOCHHUA KOMIIETCHIIMH

3HATH

YMmerh

Baanern

IIpogeccnonanbHbIE KOMIIETEHIIUH BHINYCKHUKOB

Hayuno-uccienoBaresnnbckuii THI 32124

IIK-1 Cnocoben
HCII0JIb30BaTh 3HAHUS O
CTPOEHUU BEIIECTBA,
MPUPOAE XUMUYECKOU
CBSI3M M CBOMCTBAX
Pa3JIMYHBIX KJIACCOB
XUMHYECKHUX DIIEMEHTOB,
BEILIECTB U MaTEPUAJIOB
JUISI TOHUMAaHUS
MeXaHN3Ma XUMHUUECKUX
pEeaAKIH, MPOUCXOIAIINX
B TEXHOJOTUUYECKHUX
nporeccax u
OKpY>KarollleM MUpe, a
TaKkKe
€CTECTBEHHOHAYYHbIE
3HAHUS IS PEIICHUS
3a7a4

IIK-1.1. Vcnonb3yet 3HaHUS O
CTPOEHUHU BEUIECTBA, IPUPOLIE
XUMHYECKOH CBSI3H M CBOMCTBAX
Pa3IMYHBIX KJIACCOB XUMUYECKUX
3JIEMCHTOB, BEIISCTB B
MaTepHayoB JJIsl HOHUMaHUs
MEXaHU3Ma XUMUYECKUX PEAKIIHH,
MIPOUCXOSIINX B
TEXHOJOTHYECKHUX MPOIECCAX U
OKpYKarolleM MUpe;

IIK-1.2 [Tporuosupyet cBoiicTBa
XUMHYECKHX COSAMHEHUH 1
MaTepHajoB Ha OCHOBE JIaHHBIX
00 MX CBOMCTBaX M XUMHYECKOM
CTPOCHUU;

IMK-1.3. Vcnonn3yer

OCHOBHBLIC ITPUHIMIIBI,
3aKOHBI, ITOJIOXKCHUA,
MCTOOOJIOTHUIO U3YyHACMbBIX
JUCHUITINH

HCIIOJIB30BaTh OCHOBHBIE
3aKOHBI U MOJIOXKEHUSA XUMUHU
JUIsl TOHMMAaHUs MEXaHU3Ma
XUMUYECKUX PEaKLIMi,
IIPOUCXOSAIINX B
TEXHOJIOTUYECKHUX
IIpoLEeccax U OKPYKAIOIIEM
MHpE;

IIPOTHO3HPOBAaTh CBOWCTBA
XUMUYECKHUX COCAVHEHUN U
MaTepHaJoB Ha OCHOBE
JTAHHBIX 00 MX CBOMCTBAX M
XUMHYECKOM CTPOECHHUH

HaBbIKaMHU HUCIIOJIB30BaHUA
(byHIaMEHTATBHBIX
XUMHWYCCKHUX 3aKOHOB U
€CTECTBEHHOHAYYHBIX
3HaHUU B IIpoOIIECCE
BBITTOJIHEHHS] HAYYHOTO
UCCIICIOBAHMS, a TAKXKE B
cBOeH mpodeccuoHaNnbHON
JeSITeIbHOCTH




npodeccuoHaIbHON COBPEMEHHBIE TEOPETUYECKUE
JIeATEIIbHOCTH IIPEICTABIICHUS XUMUYECKON

HAyKHU U €CTCCTBCHHOHAYYHBIC

3HaHUSA B CBOCH

npodeccuoHaIbHON

JIeATEIIbHOCTH
IIK-2 Cnocoben IIK-2.1. Bnageer cCOBpeMEHHBIMH |TEOPETHUECKUE OCHOBBI aHaJIU3UpPOBaTh U HaBBIKAMU UCIIOJIb30BaHUS
IIPUMEHSTD METOJaMH MCCIIEI0BAHUS COBPEMEHHBIX METO/IOB UHTEPIPETUPOBATH 0a30BbIX 3HAaHUI U METOJIOB
COBPEMEHHYIO XUMHYECKUX COCTVUHEHUN U HCCIIE0BAHNS XUMUYECKUX |pE3yJbTaThl XUMUYECKOIO  (XMMHUYECKHUX JUCLUIIINH
annaparypy npu MaTEepUaoB; COECMHEHUI, MaTEpUAJIOB U |[IKCIIEPUMEHTA HA OCHOBE  ([IPU MHTEPIpETaluU
IIPOBEICHUH HAYYHBIX HMHTEpIIpETAluU COBPEMEHHBIX IIOJIYYEHHBIX PE3yIbTATOB
uccienoBanui, a takxe (IIK-2.2. Ananusupyert u IIOJIyYEHHBIX PE3YJIbTaTOB; |TEOPETUYECKUX
COBPEMEHHBIE UHTEPIPETUPYET PE3yIbTAThI OCHOBHBIE UCTOYHUKH U IIPEACTABICHUN XUMUYECKOU
TEOPETUYECKHE XUMHUYECKOI0 DKCIIEPUMEHTA HA  |METOJbI [IOMCKA HAYYHOU |HAYKU
IIPEICTABIICHUS OCHOBE COBPEMEHHBIX nH(pOpMaITIH
XUMHUYECKON HAYKH Ul |TEOPETUYECKUX MPEICTABICHUN
aHanusa XUMHYECKON HAyKH
JKCIEPUMEHTAIBHBIX
JTAHHBIX

B pesynbsraTte ocBoeHUs AUCIUTUTHHEL «CTpOSHHE BEIIECTBAa» CTYACHT JIOJDKEH:
3HATh:
- 0 (hyHIAMEHTATEHOM €IMHCTBE €CTECTBEHHBIX HAYK, HE3aBEPIICHHOCTH €CTECTBO3HAHMS ¥ BO3MOXXHOCTH €ro AanbHelirero passutus (ITK-1);

- 00 OCHOBaX COBPEMEHHOI TEOPHH XUMHYECKOTO CTPOCHHMS; KBAHTOBBIX cOCTOsTHUsIX Mosteky (TTK-1);

- 0 CHMMETPUHU MOJICKYJISIPHBIX CHCTEM, UX DJICKTPUYECKUX U MarHUTHBIX cBoicTBax (ITK-1);

- 0 MEXMOJICKYJIIpHBIX B3aumoeiicteusx (I1K-1);

- 0 CTPOCHUY KOHJCHCUPOBAHHBIX (ha3 (KUAKOCTEH, aMOP(HBIX BelecTB, Me30(ha3, KPUCTAIIIOB), UX TIOBEpXHOCTEH U rpanul pasnena (I1K-1);

- 0 HOBeHmmMX paboTax B OOJIACTH HCCIIEZIOBAaHUS CTPOEHHS BEIIECTBA, MEPCIEKTHBAX HCIOIH30BAHMA TOIYYEHHBIX PE3yJIbTAaTOB B PA3IUYHBIX OOJIACTAX XUMHH,
OMOJIOTMH U IPYTHX €CTECTBEHHBIX HAYK, 3HAaTh U YMETh ux ucnoib3oBats (I[1K-1, ITK-2);

- 0 pe3yJbTaTax COBPEMEHHBIX MCCIIEIOBAHNI B 00JIACTH CTPOCHUS BEIIECTBA JUIS OOBSICHEHUS HAOMI0JaeMbIX (PU3UKO-XHUMHUYECKUX SBIICHUH WIIM WX MPOTHO3UPOBAHUSI
(TIK-1, I1K-2);

- 0 POJI MEKMOJICKYJISIPHBIX B3aMMOACHCTBUI B pa3nnuHbiX Xxumudeckux mnponeccax (I1K-1, TIK-2);

- 0 B3aMOCBSI3U CTPOCHUsI KOHJICHCHPOBaHHBIX (a3 ¢ ux cBoictBamu (I1K-1, ITK-2);



Ymern:
- OIIPEENATh CTPOCHHE YACTHII TI0 COBOKYITHOCTH CrieKTpaibHbIX AaHHbIX (ITK-1, TTK-2);
- IOJIb30BAThHCS HAYYHO—-METOIUUECKOI 1 HayuHoU utepatypoit (ITK-1);
- IPOTHO3UPOBATh U MIPOCKTUPOBATh PE3yJIbTaThl COOCTBEHHOM HCCenoBaTeabckoi aesirenbaoctu (ITK-1).
Baapers:
- HaBBIKAMHU OTCEUBAHUsI HEHYXXHOW MH(popMalyu, moiaydaemoii u3 cnekrpos (I1K-1, TTK-2);
- HaBbIKaMM pa0OThl HA allaparype U UHTEPIPETALUH IOJIyUYCHHbBIX PE3yJIbTaTOB, METOJaMH KaJTMOPOBKU U IPHUEMaMH MOBBILICHUS 4yBCTBUTENbHOCTH nprbopos (I1K-
2);

- 3HAHUSAMH O (PU3MYECKUX U XUMHYECKUX CBOMCTBAaX BaKHEHIIMX opranndeckux coeaunenuit (I1K-1).



5. Conep:xaHue U y4eOHO-MeTOAMYECKAS KAPTA JUCHUNIMHBI

Tabnuya 5.1
3ansaTus
CamocrosiTesibHasi padoTa DopMmbl KonnuectTBo
Homep HaumenoBanue TeMv(BOHPOCOB), CTYeHTOB KOHTpOJISt 6aI10B Jlutepartypa
HeeJn U3y4YaeMbIX 110 JAHHOH AMCHUIIHHE
I np Conepxanue Yacer min | max

1 Beenenne. Ilpenmmer m 3amaum kypca. Kitaccmueckas PaznnuHble acnekTs TepMHHA Bompocsr k [1]1, [2], [3]. [16], [17]
TeopUsl XHMMHUYECKOrO CTpOeHHs Monekyl. Mogaenu 2 2 "cTpoeHHe MoJekyn". 2 KOHTPOJIBHOU 0 2
MOJIEKYJL. CrpykrypHas Qopmyna U pabote u

rpad MOJICKYIBL. CeMUHapy

2 Ou3nYECKHe OCHOBBI YYCHHS O CTPOSHHH MOJIEKYIL IToctpoeHue aTOMHO- Bonpocs! [1], [2], [3], [14], [15],
Teomerpust Mosieky1. Teopun ODIIBO 1 rubpuansanym. OpOHUTATBEHBIX Mozenei KOHTPOBHOH [16], [17]
KBaHTOBOMEXaHHUYECKOE  OMHCAaHHE  MOJIEKYJSPHBIX 4 4 MoJIeKyI1. Pemenue 3amau. 3 0 3
cucreM. Meroast BC u MO. 3aauu MOCTPOCHUS MOJICKYJT padore. 3aziaun

U yIpaKHEHHs
B TepMuHax MO

3 Teopust crepeoxumun. [loTeHUHANBHBIE ITOBEPXHOCTH ITomatme o JIMO u o [1], [2], [3], [4]. [5]
9JIEKTPOHHBIX  COCTOSIHUM  MOJIeKysl. PaBHOBecHbIe JIeJI0KAIM30BaHHBIX MO. Bompocsr k
reoMeTpHYecKue KOHGUTYpalu MOJICKYJT IlytTh U DSHEpreTMKa XUM. ITUCbMECHHOM

2 2 peakimii. Meron 3 KOHTPOJBHOIT 0 3
MOJIEKYJIAPHO#T MEXaHUKH pabote u
Ipy  aHalu3e  CTPOCHHUS CeMUHapy
MOJIEKYJT

4 KonebGanns  Mmomekyn. Mojenb  rapMOHHYECKOTO HopmanbHble KoJeOaHus. [1], [2], [3], [14], [15],
ocrmuATopa. BpamieHne Monekys1 kak menoro. Mopenb YacToTsl OCHOBHBIX [16], [17],[18]
KECTKOro poTatopa. JIByXbsaepHbIE MOJICKYIIBI. KOJIEOATENIbHBIX ~ HEPEeXOI0B.

DJIEKTPOHHOE ~ COCTOSHHE  MOJIEKYJ.  DJEKTPOHHBIE PasnuyHble THITBI
niepexoabl. CHMMETPHS MOJIEKYJISIPHBIX CHCTEM. MOJIEKYJISIPHBIX BOJTYKOB. Bombock! K
DJIeKTpUYECKUEe  CBOMCTBA  MOJEKYyJd. MarHuTHbIe Tuns 3JIEKTPOHHBIX P .
CBOMCTBA aTOMOB U MOJIEKYJI. MIepPEeX0I0B. ToueuHble KOHTgOHBHOH
MarHuTHO-pEe30HAHCHbIC METO/IBI HCCIIeI0BAHUS 4 4 IPYIIIBI CHMMETPHH MOJIEKYII. 4 CI;?MOHT; " 0 4
O06001IeHHEe MaTepralia Mo MPOWICHHBIM TeMaM, aHaIHu3 JIMTOIBHBIN MOMEHT M 3auaqup1217.
omnOOK B OTBETAX CTYICHTOB. HOJISIPH3YEeMOCTh  MOJIEKYII.
. YIpaKHEHHUSI

MarHuTHBIi ~ MOMEHT |

MarHuTHas BOCIIPHUMYHUBOCTb

MOJIEKYJL.

Dddextsr HlTapxa u

3eemana, wMerogel OIIP wu

SAMP nccnenoBaHusi MOJIEKYJL.

5 Onruueckue  CIEKTPHl  MONEKYl.  BeposiTHOCTh CBs3b CIIEKTPOB MOJIEKYN C Bompocsr k [1], [2], [3], [6].[71, [10],
MepexXo 0B U TpaBWila OTOOpa MEXIY Ppa3IHIHBIMI 2 2 nx  crpoeHueM. Pemenne 2 MTUCEMEHHOM 0 2 [13] [15], [16], [17]
KBaHTOBBIMH COCTOSIHHSIMH MOJICKYJL. 3aj1a4. KOHTPOJIbHO
MeXMOJIeKy I pHbIe B3aMMOJICHCTBHSI. BrusiHue Pemenue 3a1a4 1 pabote u
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MEXMOJIEKYJSIPHBIX ~ B3aUMOJICHICTBUM Ha CBOMWCTBA.

YIpaXHEHUH, CBS3aHHBIX C

Monexysl KOOPIMHALMOHHBIX COCZIMHEHHUIA. aHaJIM30M MOJIEKYJISPHBIX
[MonmsnepHbIe KOMITTIEKCHBIE COSTUHEHUS. XeNaThl. cnektpoB.  Mcnoms3oBanne ceMuHapy
UIEKTPOHHBIX CIEKTPOB IS
YCTaHOBJIEHHS CTpPOCHUSL.
Pemenue 3anay.
CTpoeHHE OpPraHMYeCKUX COCTUHEHHN. ApOMAaTHYECKUE WHnexcer PEaKIMOHHOI 11, [2]. [31, [71. [9], [10]
cucremsl. [TpaBuino Xiokkens. CIOCOOHOCTH. [11], [13], [23]
Coenunenust BrIoYeHUs (kiatpatel). KareHansl u MonekynspHble AUarpaMMBbl.
pOTaKCaHBbI. Pewmenue 3a1a4 c Bompocsr k
Momnmepsr u  Ouwomonmmepsl. benkn. IlepBuunas, 4 4 HCTIOIb30BaHUEM bus. 2 CeMHHApYy, 2
BTOpHYHAS ¥ TPETUYHASI CTPYKTYpa OEIIKOB. METOJIOB HCCIICIOBAHUS peleHye 3a1a4
[MoHsTHE O YETBEPTHIHON CTPYKTYpE OEIIKOB. Crpoenue PHK u JTHK.
Crpoenne OenkoB. CtpoeHue
MOJIEKYJIbI TeMOTTIO0MHA.
CTpyKTypHas KiacCH(UKAIMA KOHICHCHPOBAHHBIX (has. Acconmarbl U KJIacTepsl B [1], [2], [3).[81, [12], [17],
CtpoeHne XKuAKocTeil 1 aMOp(HBIX BELIECCTB. 2 2 JKUIKOCTAX Bonpocsr k 1 [25]
XKunkue xkpuctauisl, 061acTH CeMHHApy
TIPUMEHEHUS 2 Bompocsr k
Crpoenne kpucTamioB. CHMMETpHS KPHCTAIUIOB. Cummerpust KPHCTAJIIOB. MTUCEMEHHOM [1], [2], [31.[8], [12], [17],
Crpoenne Me30(a3. MeTob! H3y4eHHs UX CTPYKTYPHI. 4 2 Toueunsle rpynnsl. Pemenue KOHTPOJIbHOM 1 [25]
3amay. JKupakue KpuCTasIIbL. pabore
Mopenu KHUIKHX KPUCTAJUIOB.
IToBepXHOCTH KOHICHCHPOBAHHBIX (a3 2 2 IogrotoBka Kk  pyOexHOi 2 5 [1], [2], [3].[8]
MMMCBMEHHOI padoTe
Utorosas koHTpoJbHas paboTta 2 20
Tekyuiasi paéoTa CTyAeHTOB 40
Pe3yJbTaThl KOMIBIOTEPHOT0 TECTHPOBAHUS 30
HUTOrO: 26 26 20 70
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6. OOpa3oBaTejbHbIE TEXHOJOTHH
I[J'Iﬂ OCBOCHHUS JUCIHHUIIIIMHBI ((CTpOGHI/IC BCIICCTBA» HCIIOJIB3YIHOTCA JICKIUU, J'ICKLII/II/I-6CC€I[I>I,

MPaKTUYECKUE 3aHATHUS, TEXHOJOTHS MEPCIEKTUBHO - OIMEPEekKaromero o0y4deHus, MOIYyJbHAs TEXHOJOTHS,
TEXHOJIOTHs TPOOIEMHOr0 00YUIEHHs], TEXHOJIOTHSI PELICHUS HCCIIEN0BAaTENbCKUX U IIPOEKTHBIX 3aad.
B kayecTBe MHTEpaKTHBHBIX METOJOB OOYYECHHS MOTYT OBITH MCIIOJNIB30BaHbI: TBOPUECKUE 3aJaHMI,
pa3paboTKa TIPOEKTOB, HCCIENOBATENbCKUH METOH OOY4eHHs,, KpYIJIble CTONbI, IUCIIYThl, CEMHHApHI).
TpagunuoHHble JEKIMH M NPaKTHYecKUHe (CeMHHApPCKHe) 3aHATHA MOIYT HPOBOAUTBLCH C
HCTIONBb30BaHHEM COBPEMEHHBIX HHTEPAKTHUBHBIX TEXHOJIOTHI.

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

OnaiiH-ceMHMHAP — Pa3HOBUAHOCTH BeO-KOH(MDEPEHITNH, IPOBEICHNE OHIAWH-BCTPEY FUTH TIPE3CHTAIINIH
yepe3 MHTEpHET B pexuMe peaqbHOro BpeMeHH. Kakaplil U3 y4acTHMKOB HaXOAUTCS y CBOETO KOMIIBIOTEpA
(cpeactBa cBsA3M), a CBA3b MEXAY HHMHU IOJJEp)KHBaeTCs uepe3 VIHTepHET MOCpeICTBOM 3arpyKaeMoro
MPUIIOKEHUS, YCTAHOBJIEHHOTO Ha KOMIThIOTEPE KaX 1010 yuacTHrKa (Zoom, Meet, Skype u ap.)

Buneoxondepenuusa — ceanc BuneokoHdepenucsszu (BKC) — 3To TexHONOTHs HHTEpaKTHBHOTO
B3aMMOJICHCTBUSL JIByX M OoJiee Yy4acTHHKOB OO0pa3oBaTeNIbHOrO Mpomecca i oOMeHa WHQpopmanueid B
peanbHOM pEKUME BPEMEHH.

Buneo-nexkuusi — cHATas Ha KaMepy COKpallleHHas JIEKIHs, IonojHeHHas (oTorpadusmu u cxemamu,
WUTIOCTPUPYIOLIAst MOJaBaEMBbIN B JICKLIMK MaTEpHal.

TexHnosorusi JeKTPOHHOIO 00y4eHHs (peamu3yeTcsi MPU TOMOLIM 3JIEKTPOHHON 00pazoBaTeNbHON
cpeasl COI'Y npu ucnonb3oBanuu pecypcoB ObC, npu npoBeeHNH aBTOMaTU3UPOBAHHOTO TECTUPOBAHUS H T.
I.).

IIpumeyanus

— Bce Bumel y4ueOHOH paOOTBI MOTIYT MPOBOAUTHCS ITUCTAHIMOHHO HA OCHOBAHUHM JIOKAJbHBIX
HOPMAaTUBHBIX aKTOB.

— B nensx peanu3zanny HHAUBUIYIBHOTO MOAX0/1a K 00YYSHHUIO CTYACHTOB, OCYIIECTBISIONNX YIeOHBIN
Ipolecc N0 MHAMBHIYaTbHOW TPAECKTOPHM B paMKaxX HMHIMBHUIYaJbHOTO paboyero IviaHa, U3yuyeHHe AaHHOU
JUCIUTUTMHBL MOXKET OCYHIECTBIISITHCS Yepe3 MHIUBHyalbHbIe KOHCYJIbTAIMU TPENojaBaTelsi OYHO, B Yachl
KOHCYIIbTAIlM, MO 3JIEKTPOHHOM IMoYTe, a Takke ¢ ucmojib3oBaHuem Webex, riarhopmbl AUCTAHIIMOHHOTO
obyuenust Moodle, nuunblit kabunet cryaeHTa Ha caiite COI'Y, npyrux anemento DUOC COT'Y.

7. Y4eOHO-MeTOoIM4ecKoe ofecnedeHle CaMOCTOATeIbHOIH padoThl

CamocTosiTenibHass paboTa OOy4arolIMXCs SABISCTCS OJHMM M3 BHUJOB Y4eOHBIX 3aHATHH.
CamocrosTenbHas paboTa MPOBOJUTCS C IEBIO:

— CHUCTEMaTH3allMi W 3aKPEMJICHUS TONYYCHHBIX TEOPETHUSCKHX 3HAHUH M MPAKTUYECKUX YMEHHI
00yYaroIUXCs CTYICHTOB;

— yriryOJIeHus] ¥ PaclIMPEHUs] TEOPETUIECKUX 3HAHUIA;

— (QopMHpOBaHHS YMEHUWH HCIIOIH30BATH HOPMATHBHYIO, MPABOBYIO, CIIPABOYHYIO JIOKYMEHTAIHIO W
CHELUABHYIO JIUTEPATYPY;

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

— Pa3BUTHUS HCCIIEIOBATENBCKUX YMEHHH.

CamocrosTenpHass paboTa 00yyalOmIMXCs OCYIIECTBISIETCS HA NPOTSHKEHUH HM3YYEHHUS BCer
JUCIUIUIMHBL B COOTBETCTBHU C YTBEP)KIACHHOW B y4eOHOM IUIaHE TPYIOEMKOCTBIO (IUIi O4YHOH (HopMBI
o0y4eHus 65 4acoB) U COCTOUT H3:

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

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

- M3Y4YCHUS TEOPETUYECKOro, TMPaBOBOTO M CTATHCTUYECKOTO0 Marepuayia Juisi TOATOTOBKH K
CEMHHAPCKUM 3aHSATHSIM;

- IOJITOTOBKH K 9K3aMEHY.
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TeMmb! 1 OpMBI BHEAYIUTOPHON CaMOCTOSATEIHLHOM pabOTHI, €€ TPYIAOEMKOCTh COZIEp)KaTcs B paszeie 5,
Tabm. 5.1.

MetoanyecKkue peKOMEH/ AU 110 HAIMCAHUI0 pedepaToB

Pedepar — mnuceMeHHass paboTa MO ONpelesieHHON HaydHOW mpoOiemMe, KpaTKoe H3JI0KEeHUE
coJiepKaHUsl HAYYHOTO TPpyJa WX HaydHOU mpobieMbl. OH sSBisieTcs TeHCTBEeHHOH (HOPMOI CaMOCTOSATEIBHOTO
WCCIIEIOBaHMSI HAYYHBIX TPOOJIeM Ha OCHOBE M3YYEHHUS TEKCTOB, CIICIIMATBHON JIUTEPATypPhl, a TAKXKE Ha OCHOBE
JUYHBIX HaOMIONCHUH, MCCIENOBAaHWN U NPAKTHYECKOTO ombliTa. Pedepar momoraer BbIpaObOTaTh HABBIKH U
MPUEMBI CAMOCTOSITEIBHOTO HAYYHOTO MOKCKA, IPAMOTHOTO M JIOTHYECKOT0 M3JI0KEHHSI N30paHHOM MPoOIeMbl 1
CHOCcOOCTBYET MPUOOIICHHIO CTYACHTOB K HAYYHOU AEATSIBHOCTH.

ITocinemoBaTeIbHOCTD PAOOTHI:

1. Beibop Tembl uccnepoBanusa. Tema pedepaTa BbIOMpaeTCsl CTYJEHTOM HA OCHOBE €ro HAy4YHOTO
uHTEpeca. Takke IOMOLIb B BBIOOPE TEMbI MOXKET OKa3aTh IPENoJaBaTelb.
2. IlmanmpoBaHue McclenoBaHUS. BrumogaeT cocraBieHne KaJeHAApHOTO IUIaHa HAYYHOTO MCCIIECIOBAHUS

W TaHa mnpeamonaraeMoro pedeparta. KamneHmapHblid TutaH HMcClIeIOBaHUs BKIIOYAET CIEHYIONIUE

AJIEMEHTHI: BbIOOp ¥ (QopmymupoBanue mpobrembl, pa3paboTKa IIJIaHa UCCIEAOBaHUSA U

NpeaBapUTEIbHOr0 TulaHa pedepaTa; cOOp W HM3yUeHHE HCXOJHOTO MarepHaia, MOWCK JINTepaTyphbl;

aHanmu3 COOpaHHOTO MaTepuana, TeopeTHYecKas pa3paboTka MpoONeMbl;  COOOIIEeHHEe O

NpEIBAPUTEIbHBIX pPE3YJIbTaTax HCCIECNOBaHUs;, JHUTepaTypHOoe OQOpPMICHHE HCCIEA0BaTEIbCKOM

npobJeMsr; 00CyXkIeHHe padoThl (Ha CEMUHAPE U T. II.).

[Inan pedepaTa xapakTepusyeT €ro coAepkaHue U CTpykTypy. OH JOJKEH BKIIOYATh B ceOs: BBEICHUE,
rie 00OCHOBBIBAETCSI aKTyaJbHOCTH MPOOJIEMBI, CTaBATCS LIeJb M 3aJaydl HMCCIICAOBaHMS; OCHOBHAS 4acTbh, B
KOTOPOI PacKpBIBAeTCsl COAEpKaHKE MPOOJEMBI; 3aKIOUYeHHe, TIe 0000LIAt0TCs BBIBOIBI 110 TEME M JAr0TCS
MPAKTUIECKUE PEKOMEHIALNH.

3. Tlouck um u3ydyeHue nuteparypsl. st BeIIBICHHS HEOOXOIMMOW JHMTEPATYpHl CIEAyeT oOpaTUThCS B

Ooubnuorexy win K mnpemnonasareno. llogoOpanHyio nurtepaTypy cienyeT 3adUKCHpOBAaTh COTJIACHO

I'OCT o OubmuorpaduueckoMy OMUCAHHUIO MPOU3BEACHUH MTEYaTH.

s pa3pabotku pedepara q0CTAaTOYHO H3ydeHHE 4-5 BakHEWIIMX cTaTeidl 1Mo M30paHHOH Mpodieme.
[Ipu u3ydeHnn iuTeparypsl HEOOXOAMMO BBIOMpATh MaTepHall, He TOJbKO MOATBEP)KIAIOMINN TO3UIHMIO aBTOpa
pedepara, HO U MaTepHal ISl TOJIEMUKH.

4.06paboTka matepuana. [Ipu 06paboTke Mogy4eHHOro MaTepraja aBTOp AOJDKEH: CUCTEMaTH3HPOBATh
€ro 1Mo pasaciaM,; BbBIIBUHYTH U O6OCHOBaTL CBOU T'UIIOTE3bI; ONPEACIIUTEL CBOIO IIO3UIUIO, TOUKY 3PCHUA I10
paccMaTpuBaeMoil mpobieMe; YTOYHUTh 00BEM U COJIEPIKAHUE TTOHITHH, KOTOPHIMU TPUXOJIUTCS ONIEPUPOBATH
npu pa3paboTKe TeMbl; cHOPMYIHPOBaTh ONPEAETICHUS U OCHOBHBIE BBIBOJbI, XapPaKTEPU3YIOIIUE PE3yIbTaThI
KCCJICIOBAHUS, OKOHYATEIILHO YTOUHUTh CTPYKTYPY pedepara.

5. Odopmienue pedeparta. [Ipu odpopmiieHnn pedepara peKOMEHAYETCS IPUAEPKUBATHCS CIEAYIOIIUX
npaBwr: Creayer mucarh JHIIb TO, YEM aBTOP XOYET BHIPA3UTh CYIIHOCTh HpoOJIeMBI, ee JIOruKy; llucarb
CTPOTO TOCIENI0BATENBHO, JIOTHYHO, JI0Ka3aTeIbHO (M0 CXeMe: Te3uc — 000CHOBaHWE — BBIBOJ); [lucath spko,
00pa3HoO, KMBO, HE TOJILKO BCKPBIBAS MCTUHY, HO M OTpaXkas CBOIO IO3MILUIO, NMPONAaraHaupys MOJydeHHBIC
pe3yabrathl; [TucaTth OCMBICIEHHO, COONIO/as MpaBWiia TPAaMMATHKH, HE 3JI0yHNOTpeOiisis HayKooOpa3zHBIMU
BBIPRKEHUSIMH.

Pedepar BbIONMHsIETCS B COOTBETCTBHU C TPeOOBAaHMSMH CTaHAAPTOB, pa3paOOTaHHBIX JAJSl JTAHHOTO
BHJa JOKYMEHTOB. PaboTa 10s0KHaA OBITH BHINIOJIHEHA Ha Oeltoi Oymare crtanmapTHoro jmcra A4, Texer J0/mKeH
ObITh OTIIEYaTaH Ha KOMIBIOTEPE B TEKCTOBOM peaakrtope MicrosoftWord W oTBedaTh cCleqyIOmIMM
TpeOOBaHUAM: TTapaMETPHI MTOJIEH CTPAHUI] TOJDKHBI OBITH B MIpEJieNax: BEpxHee u HiKHee — 1o 20 MM, mpaBoe —
10 mm, neBoe — 30 MM, mpudt — TimesNewRoman, pasmep mpudra — 14, MEKCTPOUYHBIH HWHTEpBAT —
noNyTopHbIA. JleHTa mpuHTepa — ToNbko 4€pHOro LBeTa. Hymepauus crpanul B pedeparte AOIKHA OBITH
CKBO3HOH, Ha4ywWHasg C TpeTbel cTpaHunpl. Homep mpocraBiserca apaOCckumMu IdpaMy BBEpPXY Kaxkmoil
CTpaHMLIBI CIIpaBa.

[Ipu u3noxxeHnn mMaTepuaia HeOOXOIUMO NPHUIEPKUBATHCS IIPUHATOTO IJIAHA.
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bubnuorpapuueckuii CIIHUCOK COCTaBJISETCS HA OCHOBE MCTOYHHUKOB, KOTOpPbIE OBUTH MPOCMOTPEHBI H
M3yYeHbl CTYACHTOM NpW Hamucanwu pedepara. J[aHHBIA CIIHCOK OTpakaeT CaMOCTOSTENBHYIO TBOPYECKYIO
paboTy CTyJeHTa, YTO MO3BOJSET CYAUTh O CTCIEHHU €r0 MOATOTOBKU U YIIIyOJICHUM B BHIOPAHHYIO TEMAaTHKY.
Bess wmcmonp3oBaHHas smTeparypa  pa3sMemiaeTcsi B CIEAYIONMEM TIOpSAKe: 3aKOHOAATEIbHBIE AaKTHl,
MMOCTAHORBJICHUS, HOPMATHUBHBIC JOKYMEHTBI; BCS yueOHasl TUTepaTypa B ajl(aBUTHOM IMOPSIKE, 3aTEM CPEJICTBA
MIEPHOAMYECKON MeYaTy B ali)aBUTHOM IMOPSIIKES; UCTOYHUKH U3 ceTH VHTepHeT.

MeTtoau4yeckne peKOMeHAANMH N0 CO3AAHUI0 MYJILTHMEIHITHOI Mpe3eHTaAlluH

CrpyKTypa U colepXaHHE IPE3eHTALUH — 3TO JIUYHOE TBOPUYECTBO aBTOpa. [lone3HO HCHONb30BaTh
1a0JIOHBI OQOPMIICHHUS 171l TOArOTOBKM KOMITBIOTEPHOM MPe3eHTalNH.

Crnaiiipl KenaTenbHO HE Meperpy’kaTh TEKCTOM, JIy4dlle pa3MecTUTh KOpoTKue Te3uchl. Ha crhaiimax
HEOOXOJIMMO JIEMOHCTPHPOBATH HEOOJNBIIHE QparMeHThl TEKCTA JOCTYIHBIC JUIS YTECHHUS HAa PACCTOSHUM, 2-3
¢dororpaduu nim pucynka. Haubonee BaxxHbIi MaTepHa Jy4dlle BbIICIUTb.

Tabmuupe! ¢ nU(POBEIMU AAaHHBIMHU IJIOXO BOCHPHHUMAIOTCSI CO CIAiI0B, B 3TOM cily4ae LU(POBOi
MaTepHal, o BO3SMOKHOCTH, JTy4llle PEICTaBUTh B BUAE TPA(YHUKOB U AUATPAMM.

He cnemyer wu3numHe YyBIeKaTbCs MyJIbTUMEAWHHBIME S dexktamu aHuManun. OcoOeHHO
HEeXXeJaTeslbHbl Takue 3(QQEeKThl Kak BbUICT, BpallleHHE, BOJHA, MOOYKBEHHOE MOSBICHUE TEKCTa U T.1.
OnrtumanbHast HacTpolika 3pPeKToB aHUMAaIMU — TIOSIBJICHUE, B TIEPBYIO OYepe/lb, 3ar0JI0BKa cliaiia, a 3aTeM —
TeKCTa 1o ab3auam. [Ipu 3TOM eciam HEeCKONbKO ClaiiloB MMEIOT OJAWHAKOBOE Ha3BaHME, TO 3arojIOBOK claiina
JOJKEH MTOCTOSIHHO OCTaBaThCs HA 3KpaHe.

Uto0Obl 00€CIIeUUTh XOPOIIYI0 YUTAEMOCTh MIPE3CHTAIIMM HEOOX0AUMO OI00paTh TEMHBIN HBET (hoHa U
cBeTubIi nBeT mpudTa. Hembss Takke BEIONpaTh (GOH, KOTOPBIH COAEPKUT aKTUBHBIA PHCYHOK.

KenarenbHO MOATOTOBUTH K KAXKIAOMY Claiay 3aMeTKH IO JOKJIady. 3aTeM pacreyaTratb HUX U
WCIIONIb30BaTh NpH IMOJATOTOBKE WJIM Ha caMoOi Ipe3eHTauuu. MOXHO pacredaraTb HEKOTOpBIE KIIOYEBBIE
CJIaii/ibl B KAYECTBE Pa3laTOYHOr0 MaTepHaa.

Heo0xomumo 00s13aTenbHO cOOM0aTh €IMHBINA CTHIIb O()OPMIIEHHSI ITPE3EHTAIIMN 1 00paTUTh BHUMaHHUE
Ha CTWIMCTHYECKYIO TPAMOTHOCTb.

Crenmyer mpoHyMepOBaTh CIalibl. DTO MO3BOJIHUT OBICTPO 00paIIaTHCSI K KOHKPETHOMY CIIalijly B cllydyae
HEOOXOIUMOCTH.

PexomeHngannu no coepKaHuio U CTPYKTYpeE CIai 0B MyJIbTUMEIUINHON Ppe3eHTallu:

1-if cnaiig (TUTYNBHBIN), HA (JOHE KOTOPOTO CTYJEHT MpeacTaBiseT Temy npoekra, DO u HayyHOTO
PYKOBOJUTEIS.

2-#1 cnaiia. BxitouaeT B ce0st OOBEKT, IPEAMET M FHIIOTE3Y UCCIIEAOBAHMS.

3-ii cnaiin. Coaep KUt 1eIb U 3ajaun ucciaenoBanus. Llens mpoekra mo/mkHa ObITh HallMCaHA HAa YKPaHe
KpYIHBIM HIpuGTOM. 31€Ch K€, €CIM MO3BOJIIET MECTO, MOXXHO HamucaThb W 3aJadd. 3aJadd MOTYT OBITh
MIPEICTaBIICHbI U Ha CTIEAYIOIIEM CIIale.

4-i1 - cnaiin. ComepXUT CTPYKTYpy paboTbhl, KOTOPYIO MOXKHO TNpEIOCTaBUTb, HAIpUMEp, B BHIE
rpaduuecKkux OJOKOB CO CTPENIKAMHU. A TaKKe — IEPEUHCICHUE TPUMEHSIEMbIX METOJIOB U METOIHK.

5-it - cmaiin. I[lpencraBnsercs coaep aHue W TeOpeTHYecKash 3HAYMMOCTh mpoekTa. CyTh pemraeMoi
po0JIeMbl MOXeET OBITH MPEJCTaBJIeHa B BUAE CXEM, TaOJull, 1uarpaMm, rpadukos, Gotorpaduii, hparmeHToB
¢napMOB U T.11. Ha TeopeTnyeckyro 4acTh MpeICTaBIeHUs POEKTa JOJKHO OBITh CO3JJaHO HECKOIBKO CIIAai/I0B.

6-i1 - cnaiin. Bo3MOXXHOCTH TpUMEHEHUs pe3yJbTaToB pabOThl HAa HpakTHKe. Ha 3Ty Temy Tarke
JIOJKHO OBITh HECKOJIBKO CIIai/I0B.

7-# cnaiin. ['maBHbIe BBIBOJBI, HTOTH, PE3yJIbTAThl MIPOCKTA I1E1eCO00pPa3HO MOMECTUTh HA OTIEILHOM
cinaiie. [Ipu 3ToM He ciieayeT mepevucisTh TO, YTO OBIJIO CHENAHO, a JJAKOHUYHO M3JI0XKHUTh CYyTh 3HAYUMOCTH
MPOEKTa WIIM MOJYyUYEHHBIX PE3YyIbTaTOB UCCIEAOBAHUS.

[ocnemuuii cnaiin. B koHel mpe3eHTaluu KelaTenbHO IOMECTUTh claiin ¢ TekctoM «Crnacnbo 3a
BHUMaHHE!».
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MeTtoauueckue yKa3aHusl 110 NPOBEACHUIO MPAKTHYECKUX 3AHATHII 10 JUCHHMILIUHE
«CTpoeHue BelecTBay

[lpakTuueckue 3aHATHA TPU3BAHBI HAYYUTh CTYICHTAa CaMOCTOATENLHO paboTaTh € Y4eOHBIMH
TEeKCTaMHM, aHAJU3UPOBAaTh MaTepuaa. B Havane 3aHATUS PEKOMEHIYETCSl PAacCMOTPETh COOTBETCTBYHOIMUM
TEOpPEeTUYECKU MaTepual. 3aTeM WAET MPAaKTHYECKUH pa3dop M3ydaeMoro Marepualia, PelIaroTcsl 3a1add U3
MPaKTUKyMa, pa30upaeTcs: KaKAbli KOHKPETHBIN puMep.

B Havane npakTH4YeCKOTo 3aHATHUS clenyeT o0paTHUTh BHUMAaHUE HA TEOPETUYECKHE BOIPOCH IO TEME
3aHsaTHA. [lepBOHaYambHO UAET U3JI0KEHUE TEOPETHYECKOTO MaTepuana TeMbl 3aHATHs. 3aTeM B PsJe BOIPOCOB
IIPEeroJaBaTens CleAyeT CKOHLEHTPUPOBAaTh BHUMAHNE HA OCHOBHBIX HJAESX TeMbl 3aHATHA. Bompocs! 1OKHBI
BKIIIOYATh B ceOs pa3iMyHble BapHalMK 3JEMEHTAPHBIX CHTYyaluil, OTOOpaKalOUIMX OCHOBHBIE WACHU TEMBI
3aHATHS B UX B3aWMHOHN B3aMMOCBSI3H. 3aJaBaeMble BOIPOCHI JOJDKHBI OBITH KOHKPETHBIMH U MaKCHMAIbHO
MIPOSIBJIATH B CTYACHTaX UX COOOPa3UTENbHOCTb.

YerHbiii onpoc Tpedyer OoT mpenonaBaTessi OONBIIONW MpeaBapUTEIbHON MOATOTOBKU: TIIATEIHHOTO
oT0Opa COAep)KaHHs, BCECTOPOHHETO NPOXYMBIBAHUS BOIPOCOB, 3aJad M MNPUMEPOB, KOTOphle OyayT
MIPEIUIOKEHBI, IIyTeH aKTUBU3aLUK AEATEIFHOCTH BCEX CTYIEHTOB IPYIIIBI B MPOLIECCE NPOBEPKH, CO3JaHMS Ha
3aHATHH JICJIOBOM U TOOPOXKEIATSIbHOM 00CTaHOBKH.

PaznuuyaoT GppoHTATBbHBIN, HHIUBHIYAJBHBIA H KOMOMHUPOBAHHBII OMPOC.

DpoHTANBHBINA ONPOC IPOBOIUTCS B popMe Oecellbl IperoaaBatelis ¢ IPyIou.

OH OpraHMYecKd COYETaeTCsl C MOBTOPEHHEM NPOWAECHHOIO, ABJLLSICH CPEACTBOM ISl 3aKPEIUICHUS
3HAaHUH W yMeHHH. Ero JOCTOMHCTBO B TOM, YTO Ha aKTHBHYIO YMCTBEHHYIO PaOOTy MOKHO BOBJI€Yb BCEX
CTYAICHTOB TpyHMNbl. JIJisi 5TOro BOMPOCH! JOJDKHBI JIOMYCKAaTh KpaTkyro (GopMy oTBeTa, OBITH JIAKOHHMYHBIMH,
JIOTMYECKH B3aUMOCBSI3aHHBIMU JIPYT C IPYTOM, JaHbl B TAKOW MOCIEI0BATEIBHOCTH, YTOOBI OTBETHI CTYJCHTOB
B COBOKYIMHOCTH MOTJH pacKpbhiTh colepaHue pasznena, Tembl. C mMoMomplo (QpPOHTAIBLHOTO oOIpoca
MpernoaBareinb UMEET BO3MOXKHOCTH MPOBEPUTH BBHIOJHEHUE CTYJACHTAMH JOMAIIHErO 3a/JaHusl, BBIACHHUTH
TOTOBHOCTh TPYIIBI K M3YYEHHIO HOBOTO MaTepuaja, ONpeAeiuTh CHOPMHUPOBAHHOCTH OCHOBHBIX ITOHSATHM,
YCBOEHHE HOBOTO Y4eOHOTO MaTepuaa, KOTOPBI ObUT TOJIBKO 4TO Pa3o0paH Ha 3aHSATHH.

HuauBuayanbHblil onmpoc mpeanoyaraeT OoOCTOSTEIbHbIC, CBS3HBIE OTBETHI CTYAEHTOB Ha BOINPOC,
OTHOCSIIMHCS K HM3y4aeMoMy y4eOHOMY Marepuaity, MO3TOMY OH CIIY>KUT BaXKHBIM Y4YeOHBIM CpPEICTBOM
pa3BUTHS peYH, NaMATH, MBIIIICHUS CTyJAeHToB. UToOBI chenaTh TakKyl IpOBepKy Oonee riryOOKOH,
HEO0XOIMMO CTAaBUTh MEPE CTYACHTAMU BOIIPOCHI, TPEOYIOIINE pa3BEPHYTOrO OTBETA.

Bompocsl a1t MHAMBHYaTbHOTO OMPOCa JTOJKHBI OBITh YETKUMHU, SICHBIMH, KOHKPETHBIMU, €MKHMH,
UMETb MpPUKIAIHOW XapakTep, OXBaThbIBaTb OCHOBHOH, paHee NPOWIEHHBIH Marepuai mnporpammsl. Mx
coJiep)KaHUE JIOJDKHO CTUMYJIMPOBaTh CTYICHTOB JIOTUYECKH MBICINTh, CPaBHHUBATbh, aHAIN3HUPOBATH,
JI0Ka3bIBaTh, MOAOUpATh yOeAWTENbHBIE NMPUMEPHI, YCTaHABIMBATh NPUUYMHHO-CIC/CTBEHHBIC CBS3H, JeNaTh
000CHOBaHHBIE BBIBOJBI M THM CIIOCOOCTBOBATH OOBEKTUBHOMY BBISIBJICHUIO 3HAHUH CTYJCHTOB.

Bormpocsl 00bIYHO 3aal0T BCEH IpyIie W Mocjie HeOOJBIION Mmay3bl, HEOOXOAUMOM JJIsi TOTO, YTOOBI
CTYZACHTBI MIOHSUTH €T0 M MIPUTOTOBMIIUCH K OTBETY, BBI3BIBAIOT JJIS1 OTBETAa KOHKPETHOTO CTYACHTA.

IInceMeHnHasi mpoBepKa Hapsy C YCTHOW SIBISETCS BaKHEHIIMM METOIOM KOHTPOJIA 3HAHWH, YMEHUH
W HaBBIKOB CTYJIEHTOB. OJHOPOJHOCTh Pa0OT, BBIOIHIEMBIX CTYJCHTAMH, TIO3BOJISIET MPEABSIBIATE KO BCEM
OJMHAKOBBIE TPEOOBaHUS, MOMBITAET OOBEKTUBHOCTH OLEHKH pPe3ylbTaToB oOyueHus. IlpuMeHeHHe 3TOrO
METOoJla JaeT BO3MOXKHOCTh B Hamboiee KOPOTKHH CPOK OJHOBPEMEHHO IPOBEPUTH YCBOEGHHE Y4EOHOTO
MaTepHala BCeMH CTYACHTaMHU TPYIIIIbBI, OTPEICIUTh HATIPABICHUS [T UHIUBUIy ATbHOW PaOOTHI C KaXKIbIM.

[IucemeHHast mpoBepKa MCHOJIb3YETCS BO BCEX BHIAX KOHTPOJIS M OCYLIECTBIISIETCS KaK B ayJUTOPHOH,
TaK ¥ BO BHEAYAUTOPHOI paboTe (BBIITOJIHEHUE TOMANTHIX 3aaHMH).

MeTtoauyeckune peKOMeHIANMH M0 MCMOJIb30BAHUI0O MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TeXHOJOTHii 00y4deHus1
Jnis  W3y4eHus ~ JIGKIMOHHOTO  MarepuWaja  JUCIUILUIMHBI  MPHMEHSIOTCS  ayJUOBH3YyalbHBIC
(MyIbTHMEUITHBIE) TEXHOJIOTHH, KOTOpPBIE HE OTPUIAIOT TPAAWLIMOHHBIE, NIPOBEPEHHBIE BPEMEHEM METOJbI
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MIperoAaBaHus, HO, IPU 3TOM, OHHU IOBBIIIAIOT HATJSAHOCTh, HH()OPMATHBHOCTh, ONEPATUBHOCTH B TOade
nH(OPMAITNH, TTO3BOJIIIOT SKOHOMHUTH BpeMSI 3aHSATHA.

Kaxnoe cemuHapckoe 3aHATHE MMEET CBOIO 0COOyr0 (opMy MpOBEACHUS, CBOI METOIOJIOTHYECKYIO
cnenu(uKy, YTO TIO3BOJSIET pa3BUBATh Yy CTYIACHTOB pa3jWdHbIe KaK OOINEKYJIbTypHBIE, TaK |
npodeccuoHaibHble  KOMmeTeHIMH. [locTaHOBKa MpoOOJIeMbl, pa300p aKTyalbHBIX KOHKPETHBIX U
TUIMIOTETHYSCKUX CHUTYAIMi, co3laHue aTtMochepsl auaiora MeXIy IperojaBareieM W TPYMIOH IMO3BOJISIET
paboTaTh HHANBUAYAIHFHO W B MAJBIX TPYIAaX, KOJJIEKTUBHO OOCYXKIAaTh ONpEAETIeHHBIN TeMaMi MaTepual, a
TaKK€ WHUIMHPOBATH CaMOCTOSTEIBHYH pa0oTy cTyneHTOB. I[Ipu OCMBICICHMM COJIEPIKaHUS BOIPOCOB
MPAKTHYECKUX 3aHATHH TpecIeayeTcss Ielb COOMoAaTh MPEEeMCTBEHHOCTh B MPO(ECCHOHATHPHOM H B
TBOPUYECKOM Pa3BUTUH CTYIEHTOB.

KonTponbk caMoCTOSATENBHON pabOThl CTYIEHTOB TPU3BAaH cHaelaTh Tmporecc oOydeHHs Ooiee
[EJTOCTHBIM ¥ OpraHWYHBIM. Ero 3amada He ocTaBUTh 0Oe3 BHUMAHHS JaXe, Ha TEpBBIH B3TI,
MaJIO3HAYUTENBHBIE BOIIPOCHI.

KoMmnbproTepHOE TECTUPOBAHUE MO3BOJSET OCYIIECTBIATH HUTOrOBBIA KOHTPOJb 3HAHUWA CTYIEHTOB.
TecToBBII MaTepuan BKIOYaeT B ceOs coIep)KaHUE BOIMPOCOB MO KaXIOMY U3 0003HAYEHHBIX MPOTPaMMOi
pasnenos.

Kaxxaprit Bompoc mpenronaraeT HECKOJIBKO BapHAHTOB OTBETOB, CPEAH KOTOPHIX UMEIOTCS aOCONFOTHO
HEBEPHBIH, MPAaBUIBHBIN U B OOJIbIICH MM MEHBIICH CTEIIEHH PaCKPBIBAIOIINI CYITHOCTh Bompoca. B mporecce
KOMITBIOTEPHOTO TECTHUPOBAHMSA 3ajadya CTYACHTOB ONpENENseTcss Kak BBHIOOpP MPAaBHIIEHOTO OTBETa U3
MHOT000pa3us BApUAHTOB. B TECTOBBIX 3aJaHMIX €CTh BOIIPOCHI HA COOTBETCTBHE. B mporiecce KOMITBIOTEPHOTO
TECTUPOBAHUSA, 3a/la4da CTYACHTA OIIPEACIIACTCA KaK BI)I60p IMPaBUJIBHOTO OTBETA U3 MHOFOO6pa3I/I$[ BAapHUaHTOB.

8. OueHo4HbIe cpeacTBA A/l TEKYLIEro KOHTPOJIS YCIeBaeMOCTH, Py0e:KHOM aTTeCTAllUM U
NMPOMEKYTOYHOM aTTeCTAIMM 10 UTOI'AM OCBOCHHUS AU CHMIIIHHBI.

Pabouas mporpamma mnpenycMaTpuBaeT MpOBEeIEHHE JIEKIHMOHHBIX M NMPAKTHYECKUX 3aHSATHH, a TakxkKe
CIIEAYIOIINE BUIBI Pa0OT: CAMOCTOSITENBHYIO Pa0OTy CTYACHTOB IO TIOJATOTOBKE YCTHBIX JIOKJIAJIOB, HATUCAHUIO
pedeparoB, MOArOTOBKY Ipe3eHTAlMH M OOCYXAEHHMH MO TeMaM AWCLMIUIMHBI - paboTy B aKTUBHOW M
HMHTEPaKTUBHOH (opmax.

Buabl koHTpOJIS.

Pabouas nporpamma npeanosiaraeT TEKyIUH U IPOMEKYTOUHBIA KOHTPOJIb 3HAHUI.

TekymMii KOHTPOJIb — 3TO HENPEPBIBHO OCYILIECTBISIEMbIII MOHUTOPUHI YPOBHSI YCBOCHMS 3HAHMU U
(hopMHpOBaHUsI YMEHUH M HAaBBIKOB B TEUCHHE CEMECTpa MM y4eOHOro roga. TekymMid KOHTPOJIb 3HAHHH,
YMEHUH U HaBBIKOB CTYAECHTOB OCYIIECTBIIAETCS B XOJ€ y4eOHBIX (AyJUTOPHBIX) 3aHATHH, MPOBOAUMBIX IO
pacnucannio. PopMaMu TEKYIIETO KOHTPOJIA BBICTYNAIOT ONPOChl HA CEMUHAPCKUX U NPAKIMUYECKUX 3AHAMUAX,

a makoice Kopomkue (00 15 mun.) 3a0anus, BHITIONHIEMbIE CTYJICHTAMHU B Hadaje JIEKIIUU C IENbI0 TPOBEPKU
HaJIMYUS 3HAHUH, HEOOXOAMMBIX TSI YCBOCHHS HOBOTO MaTepualia WM B KOHIE JIEKIWW IS BBIICHEHUS
CTETIEHH YCBOEHUS M3JI0)KEHHOI0 MaTepHaa.

PyOexHBIi KOHTPOJIb OCYHIECTBIISETCS TIO OOJiee MIIM MEHEe CAMOCTOSATENBHBIM pa3feiaM — y4eOHBIM
MOJYJIAM Kypca M MPOBOAMTCS MO0 OKOHYAHWW M3YyUEHHs] MaTepuaja MOAYJIA B 3apaHee YCTAaHOBIECHHOE BPEMSI.
PyGexxHBIli KOHTPOJIb MPOBOJUTCS C LETbIO ONMpPEAETICHUsI KaueCcTBa YCBOCHUS MaTepualia y4eOHOro MOAYJIS B
nesioMm. B TeueHne cemecTpa NpOBOAMTCS JIBA TAKUX KOHTPOJIBHBIX MEPOIPUSTHS 110 TPaduUKy.

Metoauka (popMUPOBaAHMS pe3yJIbTHPYIOLIEH OLCHKH.

Hrorosas OIICHKA CKJIAABIBACTCA KaK CPEAHCB3BCIICHHAA 11O PE3YyJIbTaTaM BCEX OLCHHMBACMBIX pa60T
Ha TPOTAKCHUU CEMECTpa, Kyda BXOAAT IMOCCHICHUC J'IGKLII/Iﬁ n CEMHUHApPOB, OTBCTHI W AOIOJHCHUA Ha
CEMHHapax, KOHTPOJIbHBIC pa6OTI)I (KOHTpOHBHBIe CpE3hI IO UTOraM MOJIYJBI), JOIIOJTHUTEIIbHBIC OIICHKU II0
peq)epaTaM B CYMMC C UTOI'OBBIMHU PE3yJibTaTaMn 6aHBHO-pCfITHHFOFO TCCTUPOBAHUS.

16



ITpoBeeHne TEKYIIETO U IPOMEKYTOYHOTO KOHTPOJIS IO JUCIHUILTHHE OCYIECTBISETCS B COOTBETCTBHH
¢ Momoxxeanem COTY !
BAJUIBHAA CTPYKTYPA OIIEHKH

Makec. KOJI-BO
Dopma koumpons
0ayIoB
TekyIas oreHKa CTyJICHTa B TSUEHHE CEMECTPa COCTOMT H3: 40
* BrimonHeHus 3ajaHuil HA TMPAKTHYSCKHX 3aHATHIX (MTOJrOTOBKA K 10
CEMHHApPaM, BBITNIOJIHEHHS JOMAITHHUX 3aJIJaHHN)
* BeImoHeH!sI KOHTPOJIBHOU pabOThHI 20
* [ToaroToBka pedeparTon, MPE3CHTAINH K MPAKTHISCKUM 3aHATHSIM 10
PyOexxHas mUChbMEHHAs KOHTPOJIbHAsE paboTa (TECTUPOBAHUE) 30
HToro 70

MeToauka OpMHPOBAHUS Pe3yJbTHPYIOLIEH OLEHKH.?
B xope TexyIero KOHTpOIIS CTyAeHThI MOTYT HaOpath 0-70 Oamios:
1-a pybercnas ammecmauus — MAKCUMAIbHo 35 0a1106; U3 Hux:

om 0 90 15 6annoe (P1) — ammecmayuonnas (pyoesxcnas) Konmpoavhas paboma;
om 0 00 20 6annos (Th)— mexkywas padoma cmyoenma ¢ meuenue pyoesica.

2-3 pybesicnas ammecmauus — MaKkCcUMaabHo 35 6annoe; u3 Hux:

om 0 00 15 6annos (Pr)— ammecmayuonnasn (pyoexcnan) KOHmMpoavHas pavoma;

om 0 90 20 6arnoe (T,)— mekywas paboma cmyoenma ¢ meuenue pyoesica.

IIpoMeKyTOUHBII KOHTPOJIb:

s 3a4dera:

3a yCTHEII OTBET Ha 3adere cTyAeHT nmomydaeT 0-30 Gamnos.
CTyIeHTBI, TIONYYUBIIKE B XOJ€ TEKYIIETO U pyOekHOro KoHTposst 50-100 O6amioB aBTOMaTHYECKH MOTY4aloT
«3auer».

PesynpTHpytomnias oueHka ckiaapiBaeTcs no coorserctytomeit BPC dopmyie.

IlxaJja UTOroBOM aKaeMHUYeCKOH YCIIeBAEMOCTH CTYAECHTOB 110 JUCHUIIHHE
Cucrema ouenok COI'Y

CymmMa OansioB HazBanne UucnoBoi 3KBUBAJICHT
86 - 100 OTJINYHO 5
71-85 XOpOIIOo 4
50-70 YIIOBJIETBOPUTEIHHO 3

Ilxaja UTOroBOM aKaieMHUYeCKOH YCEeBAeMOCTH CTYAEHTOB 0 JUCIHUIIHHE
Cucrema ounenox COI'Y

Cymma Gaios HazBanue HucnoBoil 5KBUBAJIEHT
86 - 100 OTJINYHO 5
71-85 XOPOIIIO 4
50-70 YIIOBJIETBOPUTEIIHLHO 3

! Tonoxenue o TeKyuieM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUYHOH aTTECTALMM OOYYAIONIMXCS 10 06pa30BaTeIbHBIM
IporpaMmam BbICIIET0 00pa3oBaHus — IporpaMMamM OakajaBpHuaTa, MarucTparypsl U cneranutera B COI'Y (B mocnenneit
penaxuuu ot 08.07.20 r. IIp.Ne 173)
2B coorserctuu ¢ Ionoxennem o BPC orenuBanus 00y4aroumxcs O4HOi GOPMBbI 110 06pa30BaTENLHBIM IPOrPAMMaM
BBICIIEro 00pazoBaHust — porpamMmam Oakanaspuara u crierpanutera B @T'5OY BO COI'Y (npuHATHIM Y4EHBIM COBETOM
COI'Y 30.09.2021 r.)
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23.
24.
25.

26.

TeMbl M KPUTEPHU OLIEHUBAHUS CAMOCTOSITEJILHOI PaGoThHI 00yYalOIIMXCS M0 TUCHUILIMHE
Tematuka pedepatoB

TBepasie cucTeMsl

Kpucrannuueckoe coOCTOSIHUE BEIECTBA.

XVMHYECKHE CBA3M B KPUCTAIIIAX.

Tunel KpUCTAIIIOB.

DNeKTPOHHOE CTPOCHNE KPHUCTAIIIOB.

HedekTsl B KpHucTayIax.

Mertasibl 1 NOTYNPOBOIHUKH.

O6mue cBoiicTBa KprcTayuioB. zomMopdusM, TBepIbie pacTBOPHL.

Peanbubie xpuctamisl. TBepasie ¢a3sl HEpeMEHHOTO COCTABA.

. MaraurtHele CBOICTBa BEIIECTB.

. Kunkue xpuctamisl

. O01as xapakTepuCTUKA KUAKOKPUCTANINIECKUX CUCTEM.
. Knaccugukanust Kuaxux KpucTauios.

. Kunkoe u amopdHoe cocTosHUS

. O6nacTb )KUIKOTO COCTOSHHUSL.

. CTpoeHue KUIKOCTEH.

. CTpoeHue KuaKoil BOJbI.

. OcobenHocTn aMmophHOTO BEIIECTBA.

. Crexua.

. [TonmumepsL.

. CtpyxtypHas pertreHoBckas criektpockonus (EXAFS u XANES metozp!).

cBoboaubix (HC) monexynsapueix opouraneii (MO)
MeTo/ibl peHTT€HOBCKOTO MUKPOAHAIH3a
Oske-CIIeKTPOCKOIHSL.

Oske-CIIeKTpbl MOJIEKYJT U TBEPABIX Tedl.
Oske-CIIeKTPOCKOITHUS TOBEPXHOCTH TBEPIBIX TEIl.

OueHOYHBIH JHCT 3aIIUTHI pedepaToB (OKJIAT0B)

HaunmeHoBanue BrIfiBJIeHHDBIE Bajabl
nokasareJs HeT0CTATKH H
3aMeYaHus

1. KAYECTBO MCCJIEJIOBATEJILCKOU PABOTHI (PEDPEPATA, JOKJIAJIA)

1. I'paMOTHOCTb U3IOKEHUS U 1
KauecTBO 0QOpMIIEHHUS paOOThI
2. CaMOCTOSATENbHOCTD 2

BBITIOJTHEHHUS paOOTHI, TTyOHHa
MpopaboOTKH MaTepHuana,
WCTIONIb30BaHHE
PEKOMEHJIOBAHHOMU U
CIPaBOYHOM JUTEPATYPHI

3. O6G0CHOBaHHOCTh U 2
JTIOKa3aTeIbHOCTh BHIBOJIOB
OOm1as oleHKa 3a BeInojiHeHue 1P 5
1I. KAYECTBO JOKJIAJA
1.CooTBeTcTBHE COAEPHKAHUS 0,5
JIOKJIaJIa COJIEPIKAHUIO PAOOTHI
2.Beiienenne 0CHOBHON MBICITH 0,5
paboThl

3.KauecTBO U3I0KECHUS 2,5

. [IpumeneHnne MeTOJ0B pEHTT€HOBCKOW CIIEKTPOCKOMHH I U3Y4YEHHUs BhICIINX 3aHATHIX (B3) 1 Hu3mux
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MaTtcpuajia

OO01mast orleHKa 3a JOKIa

3,5

II1. OTBETHI HA JOIIOJIHUTEJIbHBIE BOITPOCHI 110 COAEPXKAHHMIO PABOTBI

Bomnpoc 1 0,5
Bomnpoc 2 0,5
Bompoc 3 0,5
OO6mrast O1TeHKa 32 OTBETHI Ha BOIIPOCHI 15
HUTOT'OBASI OLIEHKA 3A 3AIIUTY 10

TeMbl npe3eHTANUI

1. Merozapl onmcaHust HIEKTPOHHOTO CTPOSHHUSI MHOTOJICKTPOHHBIX CHCTEM.
2. Meron Xaprpu-doxka.
3. Meron Xaprpu-®oka-Pyraana.
4. Meron Teopur (HyHKIMOHATBHOM TUIOTHOCTH.
5. PeHTreHoBcKast CIIEKTPOCKOITHSL.
6. XWMHYecKHe CIBUTM BHYTPEHHHX JIMHUH aTOMOB B MoJekynax. OnpeneneHue 3apsIoBOr0 COCTOSHUS
aTOMOB TI0 PEHTTEHOBCKUM U PEHTTEHORJIEKTPOHHBIM CIIEKTPAM.
7. OmnpeneneHue CTENEHH OKHUCICHUS aTOMOB B XHMHYECKHX COCJHHEHHSX METOJIOM PEHTTEHOBCKOW
(hOTO3IEKTPOHHOHN CIIEKTPOCKOITHH.
Kputepuu onleHMBaHus CTY/IEHTA 32 MOATOTOBKY Mpe3eHTALUI
Kpn |8 6 4 2
Tepu (TpedyeT nopadoTKM)
u/0a
JUIBI
Yerko  cdopmynuporana | ChopmynupoBana Cdopmynuporana 1ens | He
HeJb HM pPacKpbiTa Tema | Lelb u TeMa | ¥ TeMa HUCCIelOoBaHus. | CHOPMYIMPOBaH
= uccienoBaHus. B KpaTkoii | mcciieoBaHusL. Coneprxanue a meip U TEMa
=1 dopme  maHa  momHas | YaCTMYHO  M3JIOKEHA | IMOJIHOCTBHIO HE | MCCIICOBAaHUS.
g uHpOpMalUsl 1O  TeMe | HHPOpPMALHUs MO TeME | PaCKpHITO. [lpobnema  He
2 WCCJIEJIOBAaHUS M JIaH OTBET | MCCIIeNOBaHUA W JaH | MHpopMamms 1o Teme | pelieHa.
qéh Ha TPOOJEMHBIH BOMPOC. | OTBET HA NMPOOJIEMHBIA | HCCIIEIOBaHUS HETOYHA.
o Janbl CCBUIKA Ha | Bompoc. Jlausl cchuiku | [TpoGiema 10 KOHIA HE
z WCTIONIb3YEMEBIE PECYPCHI. Ha ucronb3yemble | pemena. He  maHbl
é pecypcel. CCBUIKH Ha
= UCIIOJIb3yeMbIe
S pecypCHlL.
Cobmronaercst enuublil | Cobmonaercst eaunbiid | He coomopaercs | He
CTHIIb odopmiIeHUs. | cTHIb  O()OPMIICHUS. | €IHHBIN CTWJIb | COOJTIOIaeTCst
N [pezenTtanust kpacounas u | Cnaiigel  mpoctl B | opopmiieHus.  Craijpl | CTHIIb
% WHTEpECHas!. MMOHUMAaHHUH. NPOCTHl B TOHUMAaHHU. | OQPOPMIICHUSI.
= Ucnonesytores  addextsl | cnonbiyroTes O¢ddexter u ¢on He | Chailasl TPOCTHI
%’ aHUMALH, ¢oH, | HEKOTOpPBIE 3PQPEKTHI U | UCIIOIB3YETCS. B IOHUMAaHUH.
£ dhoTorpadun. B | don.
é npe3eHTaluu
8 MPUCYTCTBYIOT ~aBTOPCKHE
;:S( HaXOJIKH.
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ABTOp XOpomo Biajeer | ABTOp Biajeer | ABTop He  mokasan | [IpeacraBneHsl
MarepuaroM 10  TeMe | MaTepHaJoM IO TeMe | KOMIIETeHTHOCTH B | HCKaKCHHBIC
uccienoBanus. Mcnonb3yeT | ncclenoBanus, HO HE | MPEICTaBICHUU JaHHbIC
HAay4YHYI0 TEPMHUHOJIOTHIO. | CMOT 3aMHTEPECOBATh | MPE3CHTAIHH.

2 Obnamaer HaBBIKAMH | ayJAUTOPHIO. Hcnons3zoBaHHBIE

S I | OPaTOPCKOTO  HMCKYCCTBA. Henocrarouno (GaKkTel HE BBI3BIBAIOT

@ 2 | [ommo u TOYHO | LHUTHPYETCS nosepust. Hepocrarouno

g £ | uutupyercs JIuTeparypa. HUTHPYETCS

o fg’ UCTIONIb30BAaHHAS JauTeparypa.

= & | nureparypa

Tunosble 3a]aHus AJ151 NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATUI
Tema cemunapckoro 3ansaTus Nel. Kinaccnueckasi Teopusi crpoenust MoJiekyd (1 gac).

He.]'lb: CTYACHTBI JOJDKHBI IOBTOPUTH U 3aKPCTIMTHL OCHOBHBIC IMOHATUA TCOPUU XUMHUYCCKOTO CTPOCHUA,

YCBOWTH B TIOJTHOM 00BEME €€ CTPYKTYpPY H COJIepIKaHue.

Bonpocs! a5 obcyxnenns:
1. OcHOBHEIE TIOJIO’KEHUS KJIACCUYECKON TEOpUU XuMuueckoro crpoenus A.M. bytneposa. [Toustue o
XMUMUYECKOM U (U3MYECKOM CTPOCHHHU.
2. CTpyKTypHBIC (POPMYIIBI KaK HacaabHbIE MOJCIN HALICTO CO3HAHUS.
3. MonekyspHble MOAEIH B COBPEMEHHOM TEOPUH XUMUUYECKOT0 CTPOSHUS: IIIAPOCTEKHEBBIE MOIe BaHT
T'odda; npoctpancTeennsie Mmoaenu CreloapTa - bpurneba u ap.
4. Kordopmarnmu Monekyil. SBieHust BHyTPEHHETO BpalleHHs, TICEBOBPALICHHUS, HHBEPCHH, TIOJIUTOITUH
moneky. [Ipoexunonnsie popmyiisl U rpadbl MOJIEKYI.

Jluteparypa Kk Teme:
1. KynakoB, N.B. CrpoeHue BemecTBa:

[16+] / WN.B.KymakoB; MunucrepctBo oOpa3oBaHus u Hayku P®D, Owmckwuii

rocyaapcTBeHHbIH yHuBepcureT uM. @. M. JloctoeBckoro. — Omck: OMI'Y um. @.M. Jloctoesckoro, 2018. — 172 c.: Tadi., ui.
— Pexum nocryna: no mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TekcT: 2NMeKTpOHHBII.

I'pomoga, E.JO. Crpoenne atoma. Xumuueckas cBsizb / E.1O. I'pomona, JI.A. Anemerkuna, I'.B. Bynunoposa; MunncrepcTso
oOpasoBanusi u Hayku Poccum, @exnepanbHOe TroCylapCTBEHHOE OIOJDKETHOE 0O0pa3oBaTeNIbHOE YUPEXKAEHHE BBICIIETO
obpazoBanusi «Ka3aHCKHMH HAI[MOHAIBHBIH HCCIIEOBATEIbCKUM TEXHOJOTMUECKUil yHHBepcuteT». — Kasaub: M3natenscTBo
KHUTY, 2017. — 108 c.: wi. — Pexxum nocryna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2neKTPOHHBII.

Hupenscon, B. I'. KBanToBas xumus. MoneKyIbl, MOJEKYIISIPHBIE CHCTEMBI U TBEpbIe TeNa: yaeOHoe mocodue s By30B / B.
I'. LHupenbcon - Mocksa: Jlaboparopus 3uanuit, 2017. - 522 c¢. (Yuebuuk mys Beiciieit mkousl) - ISBN 978-5-00101-502-4. -
Texcr: JIIEKTPOHHBIN // 3BC "KoncynbTanT cTymeHTa": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Peskum gocTyma: mo moAmucKe.

Kpacro K.C. Momekynsl M Xummdeckas CBs3b: Y4e0. mocobume. 2-e¢ m3a. M.: Beiem. mk.., 1984. - 275 c¢. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

TareBckuii, B.M. KBanToBas Mexanuka u Teopus crpoenus Mosekyn / B.M. Tatesckuii. — Mocksa: U3znarenscto MI'Y, 1965.
— 166 c. — Pexum pnocrynma: no mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
JJIEKTPOHHBIH.

PDu3nvecKrue 0OCHOBBI YYCHHA 0 CTPOEHHUH MoJIeKyJl. I'eomeTpust MoJiekyJ. (1 yac)
Hean: pa3BuTh NpeACTaBICHUS O PU3MYECKOM CTPOSHHU MOJIEKYJI, cQOPMHUPOBATH IOHSTHE O

PaBHOBECHOI KOH(PHUTYpaLMH MOJIEKYJ B COBPEMEHHON XUMHUH.
Bonpocs! n1s1 o0cyxkneHnus:
1. PaBHOBecHast TeoMeTpuieckas kopurypanus. [loHsITHE TeoMeTpUIecKoi KOHQUTYpaIiK B KITACCUYECKON
TEOPUN XMMUYECKOTO CTPOECHHUS U B KBAHTOBOM XUMUM.
2. BenuunHe! (TapaMeTphl), ONPeNeNsIoIIe PAaBHOBECHYIO T€OMETPUIECKYIO KOH(PHUTYPAITUIO MOJIEKYJIIBL:
MEXBbsJIEPHbIE PACCTOSHUS, BaJIEHTHBIE YTJIbl, IOBOPOTHBIE YTJIBI.
3. DkcnepuMeHTaIbHbIE METOABI YCTaHOBIICHHSI T€OMETPUUECcKoi KoHpurypanuu Mosiexyi. IIpoGnemsr
HaX0XIEHHUS TTapaMETPOB MOJIEKYIL.
1. 'eomeTpus Monekyn. MHTepripeTanns HalpaBIeHHOCTH XUMUYECKUX CBA3EH:
a) Konrmenius oTTaakrBaHUs dICKTPOHHBIX map I mitecrm - Haitxomnma;
0) IIpencrarienus o ruOpuIU3aIiK aTOMHBIX opouTaneii JI. [Tonunra.
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2. [TocTpoeHne MOJIEKYJT B TEPMUHAX aTOMHBIX OpOHTaICH Kak MPHEM OOBICHEHHUS H NIPEACKa3aHUs TEOMETPUH

MOJIEKYL.

JIuteparypa K Teme:

1. KymakoB, U.B. Crpoenne BemectBa: [16+] / W.B.Kymakos; MunucrepctBo oOpasoBanuss u Haykn P®d, Owmckwuit
rocyaapcTBeHHbIH yHuBepcureT uM. . M. JloctoeBckoro. — Omck: OMI'Y um. @.M. Jloctoesckoro, 2018. — 172 c.: Tabi., ui.
— Pesxum nocryna: o moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TekcT: 21MeKTpOHHBII.

2. Tpomoga, E.IO. Crpoenue atoma. Xumuueckas cBsi3b / E.JO. [pomosa, JI.A. Anpmerkuna, ['.B. Bynunoposa; MUHHCTEPCTBO
obOpasoBannst m Haykn Poccum, @enepanbHOE TrOCyHapCTBEHHOE OIOJDKETHOE 00pa3oBaTeNIbHOEC YUPEKIEHHE BBICIIETO
oOpazoBanus «Ka3aHCKWII HAI[MOHAIBHBIA HCCIICTOBATEILCKUI TEXHOIOTHYECKAN yHUBepcuTeT». — Kaszanp: W3nmarenscTBo
KHUTY, 2017. — 108 c.: wi. — Pexxum nocryna: mo moamnucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2MeKTPpOHHBIH.

3. Lupenscon, B. I'. KBanTtoBast xumust. MoJieKyJIbl, MOJICKYJIIPHbIC CHCTEMBI U TBEpAbIE TeNa: ydyeOHoe mocodue ajst By3oB / B.
I'. Hupenscon - Mocksa: Jlaboparopus 3Hanuit, 2017. - 522 ¢. (Yuebnuk s Boicuiei mkoisl) - ISBN 978-5-00101-502-4. -
Texcr: JJIEKTPOHHBIN / 3BC "KoHcynbTanT cTyaeHTa": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxum ocTymia: mo mommcKe.

4. KpacrnoB K.C. Monekynbl W XHMHYECKas CBs3b: Yueb. mocobme. 2-¢ m3a. M.: Beicm. mik.., 1984. - 275 c¢. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

5. Taresckuii, B.M. KBanToBas Mmexannka u Teopusi crpoeHust monekyn / B.M. Taresckuit. — Mocksa: M3natenscteo MI'Y, 1965.
— 166 c. — Pexum pnocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
JJIEKTPOHHBIN.

Tema cemunapckoro 3anaTus Ne2. KBaHTOBO-MexaHnYecKoe ONMUCAHME MOJIEKYJISIPHBIX CHCTEM: METOABI
BaJleHTHBIX cBs3eil (BC) u mosexyasipubix opoutanei (MO). (1 yac)
Hean: chopmMupoBaTs NpeACTaBICHUS O KBAHTOBO-MEXaHHMYECKUX METOAAX pacyéTa MOJICKYII.
Bonpocs! a5 obcyxnenns:
1. Teopuss XmMHuuyecKoW CBs3M B Modekynax. Omeparop ['ammnmpTOoHa MONEKynbl. AnuabaTudeckoe
npubnmkenne bopHa - OnnenreiiMepa.
2. Meron BanmenTHbIX cBs3eit (BC). Pacuér MomekymsipHOTO MOHA BOJOPOAA W MOJEKYJBl BOAOPOJa METOAOM
BAJICHTHBIX CBA3EH.
3. OcHoBHblIe nonoxenus: meroaa BC.
4. Meron MonekyJspHbIX opOuraneil. Ilpubmkenne nuHeHHOW KOMOMHAIMKM aTOMHBIX opbOurtaneii (MO
JIKAO). Pacuér monexynsipHOro noHa Bogopoja B meroge MO JIKAO.
5. CpaBuenue merozoB BC u1 MO. AToMHO-0pOUTaNIEHBIE MOAETH MOJIEKYIL.
IToctpoenne monexyn B repmuHax MO. ITpumepsr.
Jluteparypa Kk Teme:

1. KymakoB, M.B. Crpoenne BemectBa: [16+] / W.B. KymakoB; MunucrepcTBo oOpa3oBanuss u Hayku P®D, Owmckuit
rocyaapcTBeHHbIH yHuBepcureT uM. @. M. /loctoeBckoro. — Omck: OMIY um. @.M. Jloctoesckoro, 2018. — 172 c.: Tadm., ni.
— Pexum nocrymna: no mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 31eKTPOHHBIH.

2. T'pomosna, E.10. Ctpoenue aroma. Xumuueckas cBs3b / E.JO. [pomosa, JI.A. Anemerkuna, ['.B. Byaunoposa; MUHUCTEPCTBO
obOpa3oBanusi W Hayku Poccum, @ezmepanbHOe TrOCYAapCTBEHHOE OIODKETHOE 00pa3oBaTeNIbHOEC YUPEKACHHE BBICIIETO
obpa3oBanus «Ka3aHCKHMH HaIMOHAIBHBIH HCCIIEOBATEIbCKUI TEXHOJOTUUECKUil yHuBepcuter». — Kasaub: M3matenscTBo
KHUTY, 2017. — 108 c.: wi. — Pexxum nocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
BubGmuorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 37€KTpOHHBIH.

3. Hwupenscon, B. I'. KBantopas xumus. MoeKyIsl, MOJIEKyISIpHBIE CHCTEMBI U TBEp/bIe Tela: ydeOHoe mocobue uist By30B / B.
I'. lupenbcon - Mockga: Jlabopatopust 3uanuii, 2017. - 522 c. (YueOuuk mis Beiciiei mkosbi) - ISBN 978-5-00101-502-4. -
Texcr: JJIEKTPOHHBIN !l 3BC "KoHcynpTaHT cTyneHTa": [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxum mocTyma: mo moammcKe.

4. Munkus B.U., Cumxus b.51., Munses P.M. Teopus ctpoeHus MoJeky (3JeKTpOHHbIE 000/109KH): Yuel. mocobue 11 yH-TOB.
- M.: Beic. mikona, 1979. - 407 c¢. URL: https://alleng.org/d/chem/chem93.htm.

5. Kpacno K.C. Monekynsl u Xumuyeckas CBs3b: Yueb. mocobue. 2-e m3n. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. Taresckuii, B.M. KBanToBas Mmexanuka u Teopust crpoenus Monexyn / B.M. Taresckuit. — Mocksa: M3gatensctso MI'Y, 1965.
— 166 c. — Pexum pgocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
3JIEKTPOHHBIMN.

7. Kapanerssan M.X., Hpaxkun C.1. Ctpoenue BemectBa. Yue0. mocobue ais By3oB. M3a. 3-e nepepal. u gon. - M.: Bricm. mik.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

Teopus crepeoxumun. [loTeHHAIBLHbIE TOBEPXHOCTH YJIEKTPOHHBIX COCTOSIHUIA MoJieky.I. (1 yac)
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http://biblioclub.ru/index.php?page=book&id=562974
http://biblioclub.ru/index.php?page=book&id=500901
https://www.studentlibrary.ru/book/ISBN9785001015024.html
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198
http://biblioclub.ru/index.php?page=book&id=475632
http://biblioclub.ru/index.php?page=book&id=562974
http://biblioclub.ru/index.php?page=book&id=500901
https://www.studentlibrary.ru/book/ISBN9785001015024.html
https://alleng.org/d/chem/chem93.htm
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198
http://biblioclub.ru/index.php?page=book&id=475632
http://sportzagolovki.ru/stroenie-veshchestva/

Henb: chopmupoBaTh MpENCTaBICHHE O IMOTEHIHMAIHHBIX MOBEPXHOCTIX JIEKTPOHHBIX COCTOSHHIMA
MOJIEKYI ¥ BO3MOXKHOCTSIX MTPEICKa3aHus TEOMETPUIECKIX XaPaKTEPUCTHK MOJIEKYJI.

Bonpocs! n1s1 o0cyxnenns:
1. TToBepXHOCTH MOTEHIIUATBHOMN SHepruu Molnekyabl MetuieHa CH»> B koopaunatax R (mmHa CH cBsizu) u @
(yron HCH).
2. [loTeHuManbHBIE TOBEPXHOCTHU 3JICKTPOHHBIX COCTOSHUM MOJIEKYI.
3. Fx o0mmast cTpyKTypa ¥ pa3InvHbIC THIIHL.
4. CTpyKTypHas U30Mepusl.
5. OnTHYeCKHE N30MEPHI.

JIuteparypa K Teme:

1. KymakoB, U.B. Crpoenne BemectBa: [16+] / U.B.Kymakos; MunucrepctBo oOpasoBanuss u Haykn P®, Owmckwuit
rocynapctBeHHbIi yHuBepcuteT uM. @. M. JloctoeBckoro. — Omck: OMI'Y um. @.M. [locroesckoro, 2018. — 172 c.: Tabi., mi.
— Pexxum nocryna: o momamucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 3IeKTPOHHBIH.

2. Tpomoga, E.IO. Crpoenue atoma. Xumuueckas cBsi3b / E.JO. Ipomosa, JL.A. Anemerkuna, ['.B. Bynunoposa; MUHHCTEPCTBO
obpazoBanust u Hayku Poccun, ®PeznepanbHOe TrOCyJapCTBEHHOE OIOPKETHOE 00pa30BaTeNbHOE YUYPEKICHHE BBICIIETO
obpazoBanus «Ka3aHCKWI HAIlMOHAJIBHBIA HCCIICIOBATENLCKUI TEXHOIOTHMYECKUH yHuBepcuTeT». — Kaszanp: M3marembcTBO
KHHUTY, 2017. — 108 c.: mi. — Pexxum nocryna: no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2MeKTPOHHBIH.

3. Lupenscon, B. I'. KBanToBas xumust. MoJekyJibl, MOJIEKYJIIpHBIE CHCTEMBI U TBEpAbIe Tesla: ydeOHoe nocodue ais By3oB / B.
I'. Hupenbcon - MockBa: Jlabopatopust 3uHanuii, 2017. - 522 c. (Yuebuuk amst Boicuieit mkomnsl) - ISBN 978-5-00101-502-4. -
Texcr: JIEKTPOHHBIN /l OBC "KoHcynbTanT cTyAeHTa": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum IoCTyIIa: 1O MOIITHCKE.

4. Munkun B.U., Cumkus b.51., Munses P.M. Teopust cTpoeHust MOJIEKYI (3JEKTPOHHBIC 000JI0YKH): YueO. mocodue Ui yH-TOB.
- M.: Beicn. mkona, 1979. - 407 c. URL: https://alleng.org/d/chem/chem93.htm.

5. KpacuoB K.C. Monekynbl u XuMu4ecKkas CBsi3b: Yueb. mocobue. 2-¢ m3a. M.: Beicm. mk.., 1984. - 275 c¢. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. Taresckuii, B.M. KBantoBasi Mmexanuka u Teopusi ctpoeHus monekyin / B.M. Tareckuii. — Mocka: U3natenscteo MI'Y, 1965.
— 166 c. — Pexum pgocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
JJIEKTPOHHBIH.

7. Kapanetbsan M. X., [Ipakun C.1. Ctpoenue BemiecTBa. Yue0. mocobue s By30B. M3a. 3-¢ mepepab. u gom. - M.: Beici. mik.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemunapckoro 3anatus Ne 3. Kosgebanust Mmostexkya. Mogenb rapMOHMYECKOT0 OCHUJLISITOPA.
Koaebdanus nByxaToMHOii MoJiekyJabl. KojsiebaTebHbIe cIeKTPBI MOJIeKYJI. (2 gaca).
Iesib: pa3BUTH NOTYUYECHHBIC paHEE 3HAHUS O KOJIEOAHUIX MOJIEKYJ U O BO3MOXHOCTSIX HCIOIb30BAHUS
KOJIeOaTeIbHBIX CIIEKTPOB AJIS1 YCTAHOBJICHHS CTPOCHHSI MOJIEKY.
Bonpocsl 1711 o0cyKaeHus:
1. Monenb rapMOHHYECKOTO OCIMIUIATOpA. 3aKkoH ['yka.
2. Konebanus n1ByxaroMHOMN Mosieky/bl. DyHkius Mop3e.
3. CpenHexkBagpaTHUHbIC CMEIEHHS AaTOMOB (aMIUTUTYbI KOJIeOaHU).
4. HopmanbHble KOJIeOaHUsl, YaCTOTHl HOPMAIBHBIX KOJIEOaHWH M YaCTOTHl OCHOBHBIX KOJI€0aTeNbHBIX
TIEPEXOJIOB.
5. Konebanus ¢ 00Jb1I0i aMIUTUTY0H.
6. XapakTepucTUIHBIC KOIeOaHuUs.
7. NadpaxpacHble CIEKTPHI MOJICKYIL.
8. KosnebarenbHble CIEKTPBI KOMOMHAIIMOHHOTO PacCEesTHHUS.
9. IIpaBuna or6opa B UK u KP-criexTpax.

JIntepaTypa Kk Teme:

1. KymakoB, U.B. Crpoenne BemectBa: [16+] / W.B.Kymakos; MunucrepctBo oOpasoBanuss u Haykun P®, Owmckwmit
rocynapctBeHHbIi yHuBepcuteT uM. @. M. Jloctoeckoro. — Omck: OMI'Y um. @.M. [loctoesckoro, 2018. — 172 c.: Tadm., mi.
— Pexxum nocryna: no momamucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 3IeKTPOHHBIH.

2. TI'pomoga, E.IO. Crpoenue atoma. Xumuueckas cBsi3b / E.JO. 'pomosa, JI.A. Anemerkuna, I'.B. Bynunoposa; MunuctepcTBO
obpasoBanust u Haykn Poccum, @esnepanbHOE TOCyAapCTBEHHOE OIOJDKETHOE 00pa3oBaTENbHOE YUPEKIECHHE BBICILIETO
obpazoBanus «Ka3aHCKMI HAIlMOHAJIBHBIA HCCIIENOBATENLCKUN TEXHOMOTMYeCKui yHuBepcuteT». — Kaszanb: M3nmarenscTBO
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KHUTY, 2017. — 108 c.: wi. — Pexxum nocryna: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubsmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2neKTPOHHBIIA.

3. Lupenscon, B. I'. KBanTtoBast xumMust. MoJieKkyJIbl, MOJICKYJIIPHbIE CHCTEMBI U TBEpAbIE TeNa: ydyeOHoe mocodue ass By3oB / B.
I'. Hupenncon - Mocksa: Jlaboparopus 3Hanuit, 2017. - 522 ¢. (YueObnuk s Boiciiei mkoisl) - ISBN 978-5-00101-502-4. -
Texcr: JJIEKTPOHHBIN / 3BC "KoHcynbTant cTyaeHTa": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum IoCTyIIa: 1Mo MOIIHCKE.

4. Munxkun B.U., Cuvkus b.41., Munses P.M. Teopust cTpoeHust MojIeKy: 1 (371€KTpOHHBIE 000JI09KH): Y4eb. mocobue 11t yH-TOB.
- M.: Beicun. mkona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

5. KpacroB K.C. Monekynsl u XuMmMudeckas CBs3b: Ydeb. mocodme. 2-e¢ m3x. M.: Beicm. mk.., 1984. - 275 c¢. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. Taresckuii, B.M. KBantoBas Mmexanuka u Teopusi ctpoerus Monekyn / B.M. Taresckuit. — Mocksa: U3natenscteo MI'Y, 1965.
— 166 c. — Pexum pocryma: mo momamucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekct:
3JIEKTPOHHBIMN.

7. Kapanerssau M.X., Ipakun C.J. Ctpoenue BemecTBa. Yue0. mocobue ais By30B. M3a. 3-e mepepal. u gon. - M.: Bricm. mik.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemunapckoro 3anaTusi Ne 4. Bpamenne MoJiekyJ1 Kak mesaoro. Mojessn #€CTKOro poraropa.
BpamaresibHble ClIEKTPbI ABYXaTOMHBIX MoJIeKY.1. Pa3inyHble THIIBI MOJIEKYJ/ISIPHBIX BOTYKOB. (1 1ac)

Heanb: pa3BuUTh NOJyUYSHHBIC paHEE 3HAHUS O BPALICHUH MOJIEKYJ M O BO3MOXKHOCTSIX UCIIOJIb30BaHUS

BpalllaTeIbHbIX CIIEKTPOB JJIsl YCTAHOBJICHHS CTPOSHUS MOJIEKYIL.
Bonpoce! ajst 00cyx1eHus:

1. Mogenb xECTKOro poTaropa.

2. BpamarenbHble CIIEKTPBI JBYXaTOMHBIX MOJICKYJI.

3. DddexTs! M30TONNH BO BpalaTeIbHBIX CIIEKTPaXx.

4. Bausiaue AACPHOro CliMHa Ha BpallaTCJIbHBIC CIIEKTPLI ABYXAaTOMHBIX TOMOSAJACPHBIX MOJICKYIJI.

5. BpaiieHue MHOro MoJeKyJl. Pa3nuyHble TUIIBI MOJIEKYJISIPHBIX BOJTYKOB.

6. [IpuMeneHre BpamaTeabHbIX CIICKTPOB B CTPYKTYPHOM aHAJIM3E.

Jluteparypa K Teme:

1. KymnakoB, U.B. Crpoenne BemecrBa: [16+] / W.B.Kynakos; MunucrepctBo obpasoBanuss u Hayku P®, Owmckuit
rocynapctBeHHblil yauBepcuteT uM. @. M. JloctoeBckoro. — Omck: OMI'Y um. @.M. [loctoesckoro, 2018. — 172 c.: Tabu., ui.
— Pexxum nocryna: no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TekcT: 2MeKTpOHHBII.

2. T'pomosna, E.10. Crpoerne aroma. Xummdeckas cBsi3b / E.JO. [pomosa, JI.A. AnemerkuHa, ['.B. Bynunoposa; MuaHCTEpPCTBO
obpazoBanust u Hayku Poccun, ®PenepanbHOe TOCYJapCTBEHHOE OIOPKETHOE 00pa3oBaTelbHOE YUPEKICHHE BBICIIETO
oOpazoBanusl «Ka3aHCKWI HAIMOHAJBHBIA HCCIIEIOBATENLCKUN TEXHONOTHUYECKAH yHuBepcuteT». — Kazanp: MzmarembcTBO
KHUTY, 2017. — 108 c.: ui. — Pexxum nocryna: mo noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2neKTPOHHBII.

3. Lwupenscon, B. I'. KBanToBas xumust. MoJiekyJibl, MOJIEKYJIIpHBIE CHCTEMBI U TBEpAbIE TeNla: ydeOHoe mocodue ais By3oB / B.
I'. Hupenscon - Mocksa: Jlaboparopus 3Hanuit, 2017. - 522 ¢. (Yuebnuk mia Beiciei mkoisl) - ISBN 978-5-00101-502-4. -
Texcr: JIIEKTPOHHBIN // 3BC "KoncynbranT cTymeHTa": [caitt]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxum gocTyma: mo mommcKe.

4. Munkun B.U., Cuvkur b.41., Munses P.M. Teopust cTpoeHust MoJIeKy (371€KTpOHHbBIE 000JI09KH): Y4eb. mocodue Uit yH-TOB.
- M.: Beicn. mikona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

5. KpacroB K.C. Monekynsl u Xxmmudeckas CBs3b: Yde0. mocodwe. 2-e¢ m3x. M.: Bericm. mk.., 1984. - 275 c¢. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. Taresckuii, B.M. KBantoBas MexaHuka u Teopusi ctpoeHus: monekyn / B.M. Taresckuit. — Mocksa: M3natensctBo MI'Y, 1965.
— 166 c. — Pexum pocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekct:
3JIEKTPOHHBIMN.

7. Kapanerssan M.X., [lpakua C.1. Ctpoenne Bemecta. Y4eb. mocobue s By3os. M3, 3-e mepepad. u mor. - M.: Beicmr. mk.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

DJIeKTPOHHOE CTPoeHne MoJseKyJa. MoJieky/sipabie opouTaau. NHTepnperanusi cTpoeHUsI MOJIEKYJI HA
OCHOBe OpOMTATBLHBIX Moeaei. (14ac)
Hean: pa3BUTh NOTyUYECHHBIE paHee 3HAHUS 00 HIEKTPOHHOM CTPOCHUH MOJIEKYJ U O BO3MOXKHOCTSIX
HCIOJIE30BaHUs SJICKTPOHHBIX CIIEKTPOB JIs YCTAHOBJICHUSA CTPOCHUA MOJICKYII.
Bonpocs! nos1 o0cyxneHns:
1. DNeKTpOHHBIE COCTOSIHUS IBYXaTOMHBIX MoJieKyl. [loTeHManbpHble GyHKINH.
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2. DNEKTPOHHOE CTPOCHHUE MOJIEKYJI. ATOMHO-OpOUTATBHBIC MOAEITH MOJICKYJI.
3. Monexynsipabie opOuTani. Trursr MonekyIspHbIX opouTaneii. [loctpoeHre MoJIeKy B TEpMIHAX
MOJICKYJISIPHBIX OpOUTaJICH.
4. IlonsTre 00 AMEKTPOHHON CHEKTPOCKONHH. 3aKOHBI TIOTJIOIICHHUS CBeTa. BU 3JIeKTPOHHOTO CIIEKTpa
CJI0KHOM MOJICKYJIBI.
5. IlpuHOMnManbHas cxema dJIEKTPOHHOTO CIEKTPO(OTOMETpA.
6. Tunbl 2MeKTpOHHBIX 1Tepexo10B. [IpaBuia oTOOpa B AIIEKTPOHHBIX CIIEKTPaX.
7. NaTepniperaiiust CTpOCHUS MOJICKYJT HA OCHOBE OPOUTAIIBHBIX MOJICIICH.
8. IlpuMeHeHre AMeKTPOHHBIX CIIEKTPOB ISl YCTAHOBJICHUS CTPOCHHS MOJIEKYIL.
JIuteparypa K Teme:

1. KymakoB, U.B. Crpoenne BemectBa: [16+] / U.B.Kymakos; MunucrepctBo oOpasoBanuss u Haykn P®, Owmckwuit
rocynapctBeHHbli yHuBepcuteT uM. @. M. JloctoeBckoro. — Omck: OMI'Y um. @.M. [locroesckoro, 2018. — 172 c.: Tadm., mi.
— Pexxum nocryna: o momamucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 3IeKTPOHHBIH.

2. Tpomoga, E.IO. Crpoenue atoma. Xumuueckas cssi3b / E.JO. Ipomosa, JL.A. Anemerkuna, I'.B. Bynunoposa; MUHHCTEPCTBO
obpazoBanust u Hayku Poccun, ®enepanbHOe TrOCYyJapCTBEHHOE OIOPKETHOE 00pa30BaTeNbHOE YYPEKACHHE BBICLICTO
obpazoBanus «Ka3aHCKWI HAIlMOHAJIBHBIA HCCIICIOBATENLCKUI TEXHOIOTHMYECKUH yHuBepcuTeT». — Kaszanp: M3marembcTBO
KHHUTY, 2017. — 108 c.: mi. — Pexxum nocryna: no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2MeKTPOHHBIH.

3. Lupenscon, B. I'. KBanToBas xumust. MoJekyJibl, MOJIEKYJIIpHBIE CHCTEMBI U TBEpAbIe Tesla: ydeOHoe nocodue ais By3oB / B.
I'. Hupenbcon - MockBa: Jlabopatopust 3Hauui, 2017. - 522 c. (Yuebuuk amst Boicuieit mkomnsl) - ISBN 978-5-00101-502-4. -
Texcr: JIEKTPOHHBIN / OBC "KoHcynbTanT CTyAeHTa": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum IoCTyIIa: MO MOIITHCKE.

4. Munkun B.U., Cumkus b.51., Munses P.M. Teopus cTpoeHus MOJEKy (3J€KTPOHHBIC 000J09KH): Y4el. mocodue i yH-TOB.
- M.: Beicn. mkona, 1979. - 407 c. URL: https://alleng.org/d/chem/chem93.htm.

5. Kpacros K.C. Monekynsl u XuMmMuyeckas CBs3b: Yueb. mocobme. 2-¢ m3n. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. Taresckuii, B.M. KBantoBast MmexaHuka u Teopusi ctpoeHus monekyin / B.M. Taresckuii. — Mocka: U3narenscteo MI'Y, 1965.
— 166 c. — Pexum pgocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
JJIEKTPOHHBIH.

7. Kapanetbsan M. X., [Ipakun C.1. Ctpoenue BemiecTBa. Yue0. mocobue s By30B. M3a. 3-¢ mepepab. u gom. - M.: Beici. mik.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemuHapckoro 3ansaTus NeS. Ilonspuzanus BemecTs (2 yac).

Hean: chopmMupoBaTs NpeCTaBICHUS 00 HIEKTPUIECKUX CBOMCTBAX MOJIEKYJ M METOAAX HX
OIIpEIEeNICHHS, PACKPBITH CBSI3b MEXKy CTPOCHHUEM MOJIEKY U X TUIOJIbHBIMH MOMEHTaMH.

Bonpocs! 1151 o0cyxkneHus:
1. Ilonsipu3anus HEMOJISPHOTO BEIIECTBA B MOCTOSHHOM IIEKTPHUUECKOM II0JIE.
2. Ionspuzyemoctb. MoJibHas nossipu3ausl.
3. [Nonspu3zanus MOJMSIPHBIX BEIIECTB.
4. Ilonsipu3anys B IEPEMEHHBIX JIEKTPUIECKUX MOJISX.
5. IunoJIbHBI MOMEHT U HOJIIPU3YEMOCTh MOJIEKYIL.
6. DKCTIepUMEHTAIBHBIE METO/IbI ONIPEEIIEHHUS TUTTOIFHBIX MOMEHTOB U TOJISIPU3YEMOCTH MOJIEKYII.
7. CBsI3b MEXKIY CTPOEHHEM MOJIEKYJ M UX AUIMOJbHBIMA MOMEHTaMH.

Jluteparypa Kk Teme:

1. KymakoB, W.B. Crpoenne BemectBa: [16+] / W.B.Kymakos; MunucrepctBo oOpa3oBanuss u Haykun P®, Owmckwmit
rocynapctBeHHbIi yHuBepcuteT uM. @. M. JloctoeBckoro. — Omck: OMI'Y um. @.M. [locroesckoro, 2018. — 172 c.: Tabmn., mi.
— Pesxum nocryna: no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: IeKTPOHHBIH.

2. TI'pomoga, E.IO. Crpoenne atoma. Xumuueckas cBsisb / E.JO. I'pomosa, JI.A. Anemerkuna, I'.B. Bynunoposa; MuHHCTEpCTBO
obOpa3oBanusi W Hayku Poccum, @DezpepanbHOe TroCyAapCTBEHHOE OIO/DKETHOE 00pa3oBaTesNbHOEC YUPEXKICHHE BBICIIETO
obpazoBanns «Ka3aHCKHIT HAIMOHAIBHBIH HCCIIENOBATENbCKHH TEXHOJOTHUECKUH yHmMBepcuteT». — Kasamp: M3marenscTBo
KHUTY, 2017. — 108 c.: wi. — Pexxum nocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
BubGmuorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 37€KTpOHHBIA.

3. Hwupenscon, B. I'. KBantoBas xumus. MoeKysl, MOJIEKyISIpHBIE CHCTEMBI U TBEp/bIC Tela: yaeOHoe mocobue uist By30B / B.

I'. upenscon - Mocksa: JlabopaTtopus 3uanuit, 2017. - 522 c. (Yue6nuk as Boicuieii mkonsl) - ISBN 978-5-00101-502-4. -
Texcr: JJIEKTPOHHBIN / 3BC "KoncynbTant cTyaeHTa": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxum ocTyma: mo moAmmcKe.
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Mumnkua B.1., Cuvkus b.51., Munses P.M. Teopust ctpoeHust MoseKky: (371eKTpoHHbBIE 0005109KH): Y4eb. mocobue 11t yH-TOB.
- M.: Boicur. mkona, 1979. - 407 ¢. URL.: https://alleng.org/d/chem/chem93.htm.

Kpacno K.C. Monekynsl M Xumudeckas CBsi3b: YueO. mocobue. 2-¢ uzg. M.: Beiem. mk.., 1984. - 275 c¢. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

TareBckuit, B.M. KBanToBas MexaHuka 1 Teopust cTpoenust Mosekyn / B.M. Tatesckuii. — Mocksa: M3narenscto MI'Y, 1965.
— 166 c. — Pexum pgocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
JJIEKTPOHHBIN.

Kapanersssan M. X., Jlpakun C.U. Crpoenue BemectBa. Y4e6. nocobue st By30B. M3a. 3-e nepepa6. u gom. - M.: Bricm. mik.,

1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemuHapckoro 3anaTus Ne6. CuMMeTpusi MOJIEKYJISIPHBIX cucTeM. Binsinne cuMMeTpun

PaBHOBECHOI KOH(QUIYpalUH siiep HA CBOIICTBA MOJIEKYJI U UX TMHAMUYECKoe NoBeaeHue. (2 gac).

Henb: chopmMupoBaTh mpeacTaBiIeHA 00 AIEMEHTaX U OTIepaIisIX CHMMETPHH SIEPHOI KOH(DUTYparun

MOJIEKYJI, CACTEMaTU3UPOBATh 3HAHMSI O TOUEYHBIX IPYNIaX CHMMETPUHA MOJIEKYIL.
Bonpocs! a5 o0cyxkIeHus:

1. DNeMEHTHI U onepalii CAMMETPUH SIISPHON KOH(DUTypaliii MOJIEKYIL.

2. ToyeuHble rpynIbl CAMMETPHH MOJIEKYIL.

3. IloHsATHE O MPEACTABICHUSX IPYII U XapaKkTepax MpeacTaBICHUN.

4. O0uirie CBOHCTBa CHUMMETPUH BOJIHOBBIX (DYHKIUH W MTOTEHINATBHBIX TOBEPXHOCTEH MOJICKYII.

5. CuMMeTpHs aTOMHBIX ¥ MOJIEKYJISIPHBIX OpOUTAIEH.

6. BiusiHue cMMMeETpUN paBHOBECHOM KOH(QUTIYpaLlUK sIJiep Ha CBOWCTBA MOJICKYJN U HX TUHAMHUYECKOE

HOBEJCHHUE:!

1) nUNOJBHBIA MOMEHT U MOMEHTHI HHEPLHH,

2) (dopma HOpMabHBIX KOJIcOaHNUA,

3) BBIPOXKICHUE COCTOSIHUIA,

4) coxpaHeHHEe OpOUTATBHON CHMMETPUH TIPH XUMHUYCCKUX PEAKIIHSAX.

7. OpOuTaJIbHBIC KOPPENSIUOHHBIE TUArPaMMBbI.

Jluteparypa Kk Teme:

Kynakos, M.B. Crpoenne BemectBa: [16+] / W.B. KymakoB; MunuctepcTBO oOpa3oBanus u Hayku PdD, Owmckuii
rocynapctBeHHblil yauBepcuteT uM. @. M. JloctoeBckoro. — Omck: OMI'Y um. @.M. [loctoesckoro, 2018. — 172 c.: Tabin., ui.
— Pexum nocryna: no mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TekcT: 2NMeKTpOHHBII.

I'pomosa, E.}O. Ctpoenne atoma. Xumudeckas cesi3b / E.1O. I'pomoBa, JI.A. Anemerkuna, I'.B. Bymunoposa; MuHHCTEpCTBO
obpasoBannst m Haykn Poccum, @exmepambHOE TOCYAAapCTBEHHOE OIO/DKETHOE 0O0pa3oBaTeNbHOE YUPEKIEHHE BBICIIETO
oOpazoBanusl «Ka3aHCKWI HAI[MOHAJBHBIA HCCIIEIOBATENLCKUI TEXHONOTHYECKAH yHuBepcuteT». — Kazanp: WzmarembcTBO
KHUTY, 2017. — 108 c.: wi. — Pexxum nocryna: mo noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2neKTPOHHBII.

upenscon, B. I'. KBanToBas xumust. MoJiekyJibl, MOJIEKYJIIpHBIE CHCTEMBI M TBEpAbIE TeNla: ydeOHoe nocodue ais By3oB / B.
I'. Hupenscon - Mocksa: Jlaboparopus 3Hanuit, 2017. - 522 c¢. (YueOnuk mig Beiciei mkoisl) - ISBN 978-5-00101-502-4. -
Texcr: JIIEKTPOHHBIN // OBC "KoncynbranT cTyneHTa": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Peskum gocTyma: mo moammcKe.

Munkue B.1., Cuvkur b.61., Munses P.M. Teopus ctpoernst Mojekyn (3JeKTpOHHBIE 000s104KH): Yueb. mocobue It yH-TOB.
- M.: Beicn. mixona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

Kpacrnos K.C. Monekynsl M XuMHYecKass CBs3b: Yueb. mocobme. 2-¢ m3a. M.: Beiemn. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

TareBckuii, B.M. KBanToBas Mexanuka u Teopust ctpoenus Mosekyn / B.M. Tatesckuii. — Mocksa: M3narenscto MI'Y, 1965.
— 166 c. — Pexum pocryma: mo momamucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekct:
3JIEKTPOHHBIMN.

Kapanerssan M. X., Jlpakun C.H. Ctpoenue BemecTBa. Yue6. mocobue st By30B. M3a. 3-e nepepad. u gom. - M.: Bricm. mik.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemunapckoro 3anaTust Ne7. CTpoeHre OpraHndecKux coequHeHn. MexkMoJIeKyJIsipHbIe
B3auMoseiicTeus. lloumeps! U OHONMOINMEPBI.

I_IeJIL: C(l)OpMPIpOBaTB npeaCTaBJICHHUA O CTPOCHUHM OPraHUYCCKHUX COC}.‘H/IHCHI/IfI, CUCTCMATU3NPOBATH

3HaHUA 00 APOMATHYECKUX CUCTEMaX, MOIMMEPAX U OMOMOIUMEpax.

Bonpocs! no1s1 o0cyxneHns:
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1. ApomaTtmdeckue cucteMsl. [IpaBmro XioKKes.
2. benku. IlepBrunasi, BTopudHas M TPETHIHAS CTPYKTYpa OEIKOB.
3. [loHATHE O YETBEPTUYHOU CTPYKTYpE OCIIKOB.
4. CtpykTypHas Kiaccu(UKaIis KOHASHCUPOBAHHBIX (a3.
5. MoJiekyJibl KOOPAMHALMOHHBIX COETUHEHUM.
6. [TonusepHble KOMIUIEKCHBIE COCTUHCHUS.
7. XenaTsl.
JIuteparypa K Teme:

1. KymnakoB, U.B. Crpoenne BemectBa: [16+] / W.B.Kymakos; MunuctepctBo obpasoBanuss u Hayku P®, Owmckuit
rocyaapcTBeHHbIH yHuBepcureT uM. @. M. JloctoeBckoro. — Omck: OMIY um. @.M. Jloctoesckoro, 2018. — 172 c.: Tabi., ui.
— Pexxum nocryna: o momamucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: aMeKTPOHHBII.

2. I'pomosa, E.IO. Crpoenne atoma. Xummuaeckas cBsi3b / E.JO. I'pomosa, JI.A. Anemerkuna, I'.B. Bynunoposa; MunHCTEpPCTBO
obOpasoBannsi m Haykn Poccum, @enepanbHOE TrOCyHapCTBEHHOE OIOJDKETHOE 00pa3oBaTeNIbHOE YUPEKIEHHE BBICIIETO
obpazoBanus «Ka3aHCKWI HAIlMOHAJIBHBIA HCCIIEIOBATENLCKUI TEXHONOTHYECKUH yHuBepcuteT». — Kaszanp: WzmarembcTBO
KHHUTY, 2017. — 108 c.: mi. — Pexxum nocryna: no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubsumorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2MeKTPOHHBII.

3. Lupenscon, B. I'. KBanTtoBas xumust. MoJeKyJIbl, MOJICKYIISIPHBIC CHCTEMBI U TBEpAbIE Tena: ydyeOHoe mocobue ajst By3oB / B.
I'. Hupenbcon - Mocksa: Jlabopatopust 3uHanuii, 2017. - 522 c. (Yuebuuk amst Boicuieit mkomnsl) - ISBN 978-5-00101-502-4. -
Texcr: JIEKTPOHHBIN /l OBC "KoHncynbTant CTyAeHTa": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum IoCTyIIa: 1O MOIITHCKE.

4. Munkun B.U., Cumkus b.51., Munses P.M. Teopust cTpoeHust MOJIEKYI (3JEKTPOHHBIC 000JI0YKH): Y4eO. mocodue i yH-TOB.
- M.: Beicn. mkona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

5. Kpacaos K.C. Monekynsl W XuMmMu4ecKas CBs3b: Yueb. mocobwe. 2-¢ m3n. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. Taresckuii, B.M. KBantoBast Mmexanuka u Teopus crpoenus Monekyin / B.M. TareBckuii. — Mocksa: U3natenscteo MI'Y, 1965.
— 166 c. — Pexum pocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekct:
JJIEKTPOHHBIN.

7. Kapaneresan M.X., [lpakun C.U1. Ctpoenue BemecTBa. Yueb. mocobue s By3oB. M3, 3-e nepepad. u morm. - M.: Beicmr. mik.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemunapckoro 3anaTus Ne§. CTpoenue ;kuakocrTeil 1 aMop¢HBIX BellecTB
(2 yaca).

Hean: chopmupoBaTh MpeACTaBICHUS O CTPOCHWH IKUIKOCTEH U aMOp(HBIX  BEIIECTB,
CUCTEMAaTHU3UPOBATh 3HAHUS O THIIAX M CBOMCTBax Me30(a3.

Bonpoce! st 00cyx1eHus:
1. UneanpHpie KpucTayuipl. Kpucramnsl ¢ HEMOJIHON YHMOPSAAOYEHHOCTHIO. JloMeHHbIe cTpyKTyphl. Kuakue
KPUCTAIUTBI M IPyTHE Me30(a3bl.
2. Amopdnsie BemecTBa. XKunkoctu. OCOOEHHOCTH CTPOSHUS MOIMMEPHBIX (a3.
MrHoBeHHas u Kojie0aTeNbHO-yCpeTHEHHAS CTPYKTYpa KHUIKOCTH.
3. Accomuartel W KiacTtepbl B JKHIKOCTSX. COBpPEMEHHBIE METOJbl OIUCAHUSA CTPYKTYPHI JKHUIAKOCTEH.
dirykTyaluy ¥ KoppessiuoHHbie pyHkiun. Crerpduka aMopGHOTro COCTOSHUS.
4. CrpykTypa HpOCTBIX XHAKOCTeH. PacTBOpbl HeanekTponautoB. CTpyKTypa BOJBI M BOJIHBIX PAacTBOPOB.
CTpyKTypa )KHJIKHAX 3JIEKTPOJIUTOB.
5. Muriemnoo0Opa3oBaHue U CTPOSHUE MULIEILI.
6. Onpenenenne me3odas. Meroapl U3yueHus: Ux cTpykTyphl. [lnactuueckue kpuctamibl. XKuakue KpUCTaIIIbI
(HeMaTHKH, CMEKTHKH, XOJECTepPHKHA W japyrue). 7. JKuJKOKpHCTALITMYECKOE COCTOSHHE B OHMOJIOTHYECKHX
CHUCTEMaX.

Jluteparypa Kk Teme:

1. KymnakoB, U.B. Crpoenue BemectBa: [16+] / W.B.Kynakos; MunuctepctBo ob0pasoBanus u Hayku P®, Owmckuii
rocyznapcrBeHHblil yHuBepeutet uM. ®. M. Jlocroesckoro. — Omck: OMI'Y um. @.M. Jlocroesckoro, 2018. — 172 c.: tabu., ui.
— Pexxum nocryna: o moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 3IeKTPOHHBIH.

2. TI'pomosa, E.IO. Crpoenne atoma. Xummuaeckas cBsi3b / E.JO. I'pomosa, JI.A. Anemerkuna, I'.B. Bymunoposa; MunuCTEpCTBO
obpazoBanust u Hayku Poccun, ®PenepanbHoe rocyqapcTBeHHOe OOKETHOE 00pa30BaTeNbHOE YUPEXKICHHE BBICIIEIO
obpazoBanns «Ka3aHCKHI HAIlMOHAIBHBIH HCCIIENOBATENbCKUH TEXHOJOTHUCCKUH yHHBepcuteT». — Kazanb: M3parenscTBo
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KHUTY, 2017. — 108 c.: wi. — Pexxum nocryna: mo noamnucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubsmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2neKTPOHHBIIA.

3. Lupenscon, B. I'. KBanToBast xumMust. MoJieKyJibl, MOJICKYJIIPHbIC CHCTEMBI U TBEpAbIE TeNa: ydyeOHoe mocodue ass By3oB / B.
I'. Hupenncon - Mocksa: Jlaboparopus 3Hanuit, 2017. - 522 ¢. (YueObnuk s Boiciiei mkoisl) - ISBN 978-5-00101-502-4. -
Texcr: JJIEKTPOHHBIN / 3BC "KoHcynbTant cTyaeHTa'": [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum IoCTyIIa: 1Mo MOIIHCKE.

4.  Munxkua B.U., Cuvkus b.41., Munses P.M. Teopust ctpoeHust MoKy (371€KTpOHHBIE 000I049KH): Y4ueb. mocobue Uit yH-TOB.
- M.: Beicun. mkona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

5. KpacroB K.C. Monekynsl u XuMmudeckas CBs3b: Yde0. mocoodwe. 2-e m3x. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. Taresckuii, B.M. KBantoBas MmexaHuka u Teopusi ctpoeHus monekyn / B.M. Taresckuii. — Mocksa: U3natenscteo MI'Y, 1965.
— 166 c. — Pexum pocryma: mo momamucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekct:
3JIEKTPOHHBIMN.

7. Kapanerssau M.X., Ipakun C.1. Ctpoenue BemecTBa. Yue0. mocobue ais By30B. M3a. 3-e mepepal. u gon. - M.: Bricm. mik.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemuHapckoro 3ansaTust Ne9. Ctpoenne kpucraiioB. Cummerpusi kpucrtawios. [lopepxnocts
KOH/ICHCUPOBAaHHbIX (a3.

Hean: cdopmupoBaTh TNpeACTaBICHHS 00 DJIEMEHTaX W ONEpalMsX CHMMETPHH KPHCTAJUIOB,
CHUCTEMAaTHU3HPOBATh 3HAHUS O TOYECUHBIX IPyINIax KpUCTAILIOB.

Bonpocs! 1151 o0cyxneHus:
1. DneMeHTHI U onepalui CHMMETPUN KPUCTAIIIOB.
2. ToyeuHble rpynibl CAMMETPUH KPUCTAIIIOB.
3. [lonaTtue o mpeacTaBIEHUSAX TPYIII U XapakTepax MpeICTaBIeHUH.
4. Kpucramnuueckas cTpykrypa. Kpucrannnueckas pemierka.
5. [TapameTpsl pemeTku. DIeMeHTapHas sSIeiKka.
6. OTKpBITBIE ONEpaliil MU 3JIEMEHThl CHUMMETpHUH. BHHTOBOII MOBOPOT M OTPaKEHHE CO CKOJBKEHHEM.
BuHTOBBIE OCH ¥ TNTIOCKOCTH CKOJB3AIIETO OTPAKECHHUS.
7. CoueTaHus DJIEMEHTOB CUMMETPpHUU C TpPaHCIALUAMU. Bs3aumocss3s MEXKAY OJJIEMCHTaAaMU CHUMMETPHUU
(cummerpuuHocTH). [IpocTpaHcTBEeHHBIE TPYIIIEL.
8. [loBepXHOCTh KOHJACHCUPOBAHHBIX (a3.

Jluteparypa Kk Teme:

1. KymakoB, M.B. Crpoenne BemectBa: [16+] / W.B. KymakoB; MunucrepcTBo oOpa3oBanuss u Hayku P®, Owmckuit
rocyaapcTBeHHbIH yauBepcureT uM. @. M. /loctoeBckoro. — Omck: OMI'Y um. .M. Jloctoesckoro, 2018. — 172 c.: Tadm., ni.
— Pexum nocryna: no mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 3IeKTPOHHBIH.

2. T'pomosna, E.10. Ctpoenue aroma. Xumuueckas cBs3b / E.JO. [pomoBsa, JI.A. Anemerkuna, ['.B. Byaunoposa; MUHHUCTEPCTBO
oOpa3oBanusi m Hayku Poccum, @exnepanbHOe TroCylapCTBEHHOE OIOJDKETHOE 00pa3oBaTeNIbHOEC YUPEXKAEHHE BBICIIETO
obpazoBanus «Ka3aHCKHMI HaIMOHAIBHBIH HCCIIEOBATENbCKUH TEXHOJOTHUECKUi yHuBepcuter». — Kasaub: M3patenscTBo
KHUTY, 2017. — 108 c.: wi. — Pexxum nocryna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmuorp.: ¢. 102. — ISBN 978-5-7882-2276-9. — TekcT: 371€KTpOHHBIH.

3. Hupenscon, B. I'. KBantoBas xumus. MoeKysl, MOJIEKyJISIpHBIE CHCTEMBI U TBEp/bIe Tela: yaeOHoe mocodue uist By30B / B.
I'. lupenbcon - Mockea: Jlabopatopust 3uanuii, 2017. - 522 c. (YueOuuk mis Beicuiei mkosbi) - ISBN 978-5-00101-502-4. -
Texcr: JJIEKTPOHHBII 1l 3BC "KoHcynbTanT cTyneHTa'": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxum mocTyma: mo moammcKe.

4. Munkus B.U., Cumxus b.51., Munses P.M. Teopus ctpoeHus Mojekyn (37eKTpoHHbIe 000104KH): Y4el. nocodue 11 yH-TOB.
- M.: Beic. mikona, 1979. - 407 c¢. URL: https://alleng.org/d/chem/chem93.htm.

5. KpacuoB K.C. Monekynsl u XuMmudeckas CBsi3b: Yueb. mocodue. 2-e¢ m3a. M.: Beicm. mk.., 1984. - 275 c¢. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. Taresckuii, B.M. KBanToBast Mmexannka u Teopust crpoenus Mouekyln / B.M. Taresckuit. — Mocksa: M3natensctso MI'Y, 1965.
— 166 c. — Pexum pgocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
3JIEKTPOHHBIMN.

7. Kapanerssan M.X., [lpakua C.1. Ctpoenne BemecTa. Y4eb. mocobue s By3os. M3, 3-e mepepad. u mom. - M.: Beiemr. mik.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

KoHTposbHbIE BONIPOCHI, 321a4M M YIIPAKHEHUS
JJIS1 pyOeKHBIX aTTeCTAllH 10 CTPOEHUIO BellleCTBA

Ilepsas epynna 6onpocos u ynpajicHeHui:
27
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1. TlepeuncnuTe OCHOBHBIE MMOJOXKEHUS TEOPUU XUMHUUECKOTO cTpoeHust A.M. bytneposa. Uto noHumaercs o
XUMHYCECKUM U (PH3UUECKUM CTpOCHUEM?

2. KakoB cMbici TepMUHOB "KoHDUTYpanus" u "KoHpopmanus" MoieKyn?

3. Tloscuute, uto coOol mpeAcCTaBIAIOT KOH(POpMANMKM MOJEKYT M MPUBEAHTE IPUMEPHl MOJEKYNI C
KOH(OPMAIIMOHHOH H30MEpHEH.

4. Kak wm3MeHseTcsl TOTCHUWaTbHas SHEPrHsl BHYTPEHHErO BpalleHUs I MOJEKylbl 1,2-auOpomsTaHa B
3aBHCHMOCTH OT yTJja moBopoTa?

5. Kakue Tumsl uzomepun XxuMudeckux coenuHeHuil Bol 3Haere? [lpuBenuTte nmpumepsl pa3iudyHON M30MEPHUU
XUMHUYECKUX COETUHEHUH.

6. Kakne n3omepsl Ha3pIBalOTCS 3HaHTHOMepamu? [lpuBeaure mpuMepsl N3BECTHHIX BaMm sHAaHTHOMEPOB.

7. KakoBsl TO4euHble rpymmel cummerpun wMmonekyn H,S,GeH,,SF(,H,,C,,H , (sadramun),
Fe(CsH ), (beppouen)?

8. Kakyro undopmaruro o cBoicTBaX MOJIEKYJ MOXHO MOJTYYHUTh, €CJIM U3BECTHA TOYEYHAS TPYIIa CHUMMETPUHI
WX PaBHOBECHOU KOH(pUTypamun?

9. Uto moHMMaeTcs TOA TEPMHUHOM "IWUTOJBbHBIM MOMEHT" MoneKynbl? KakoB OyneT MUMONBHBIH MOMEHT
MOJIEKYJIbI TMOKcuaa yrieposaa? KakoBa reoMeTpuyieckas KOHQUTypamus JaHHOH MOJICKYJTbI?

10. Yem oTnuuaroTcsi JUaMarHUTHBIE BelecTBa OT MapaMarHuTHBIX? IlpuBenuTe mprMepsl TuaMarHUTHBIX U
MapaMarHUTHBIX MOJIEKYJI.

11. Kak mnpu knaccupukanuy 5>IEKTPOHHBIX, KOJIEOATENBHBIX W BPALIATEBHBIX COCTOSIHUH MOJIEKYJ
UCTIONB3YIOTCS PEACTaBIeHUs 00 NX CUMMETPUH?

12. Yem mone3HO BBEAEHHE NPEACTABICHUHA O IOBEPXHOCTH NOTeHUManbHOH sHepruu (IIIID) monekyn?
[IpuBeaure npuMep KOHGOPMALTMOHHOHN KapThl.

13. Kakyto nH(pOpMaLuio 0 CTPOSHUH MOJIEKYJI MOXKHO MOJYYHUTh M3 UX BpallarenbHbIX crekTpos? [lokaxure
3TO Ha IpUMEpPE IBYXSIEPHON MOJIEKYIbI.

14. I'te ucnosp3yeTcs NpeACTaBICHUE O HOPMAJIbHBIX KOJIEOAHUAX MOJIEKYJI B XUMUU?

15. Kakyto nHopMannio MOXHO MOJIyYUTh U3 KOJIeOaTeIbHbBIX CIIEKTPOB MOJICKY?

16. Kak xinaccuuIUpyrOT THITBI 3JICKTPOHHBIX MIEPEXO0/IOB B OJHOAJICKTPOHHOM MPUOIIMKSHUH?

17. Kakue cBeneHusi 00 3JIEKTPOHHOM CTPOCHHUH MOJIEKYJ MOXKHO TOJyYHTh M3 WX DJEKTPOHHBIX CHEKTPOB?
[IpuBenuTe npumMepsl.

18. Uto BbI 3HaeTE O MAarHUTHBIX MOMEHTAX SIIEP U AJIEKTPOHOB B MOJIEKyIax?

19. Yto moHMMaeTcs TOJ 3€€MaHOBCKHM DacIIeIUIEHHeM YPOBHEH 3HEpPTrHy BO BHEIIHEM MarHUTHOM TMoJje?
[Touemy oHO porcxoant? KakoBs! ycI0BHS MarHUTHOTO pe30HAHCA?

20. KakoBbsl OCHOBHBIE NMPUHIIMIIGI, JIEKAIINE B OCHOBE METOOB SAEPHOTO0 MarHWTHOro pe3oHaHca (SIMP) u

AJIEKTPOHHOTO TTapaMarHuTHOTO pe3onanca (JI1P)?

Bmopas epynna éonpocos, 3adau u ynpasicrenutl

1. Kakas ¢opma 3amucu OTpakaeT CTpPOCHHE TOMOSIEPHOM MoJeKyisl azora B Mmerone MO? Hapucyiite
SHEPIreTHUYECKYI0 CXeMy CTpoeHus 13Toil Monekyinbl. Kak meron MO o00bsACHSET OOJBIIYIO 3SHEPIUIO
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JICCOIIMAIH MOJIEKYJIbI a30Ta? Kak mposBisieTcsl B 3TOM cliydae KOH(UTYpPAIIHOHHOE B3aMMOJICHCTBHE MEXTY
opOuTanIMu?

2. Kak meron BC 00bscHSCT CTPYKTYpY MOJIeKYIbI 1,2-nuxiiopoen3ona? CKOIbKO O — M 7T — CBS3CH U 3a CUET
KaKuX DJIEKTPOHOB 00pasyer yriepoa B 3Tod Monekyse? MmeeT i 3Ta MOJCKylda JIEKTPUUYSCKUNH MOMEHT
nunons? [Touemy?

3. Kak meron BC o0bscHseT cTpoeHne Monekynsl Boabl? Ilouemy yron mexay cBs3simu H — O OaM30K K
tetparapudeckomy? [locTpoiite aTroMHO-OpOHMTANBHYIO MOAENbL MOJEKydsl Boabl. Kak B meroge MO
OOBsICHSICTCSI TEOMEeTpUYecKass KOHQHUTrypauuss MoOJeKynasl Boapl? KakoBa pomb  MEXMOJIEKYISIPHBIX
B3aMMOJEHCTBUI B Boae?

4. DnexTpoHHBIE KOH(GUTYpallMd W CBOWCTBA TOMOHYKJICAPHBIX MOJIEKYJ, OOpa30BaHHBIX aTOMaMH BTOPOTO
— 2— o

nepuona:  N,,N,,0,,0,,0,,0, ,F,,F,”. TloctpoiiTe TEpeYNCICHHBIE MOJEKYIbl B  TEPMHHAX

MOJIEKYJISIPHBIX OpOUTaIIECH.

5. Kak metox BC 00bsicHsIeT HanpaBIeHHOCTh KOBAJIEHTHBIX cBs3eit? [locTpoiiTe aTOMHO-OpOUTABFHYIO MOIEITh
MOJIeKyJbl ammuaka. I[louemy yroa mexay N —H cBsassmu 6nu3ok K Terpasapuueckomy? OObsCHUTE
KOH(UTYpaLUIO MOJIEKYJIbI C TOUKU 3PEHUS] TEOPUH OTTAJIKUBAHUSA HJICKTPOHHBIX NAp BAJIEHTHBIX OpOUTAJIEH.

6. [MocTpoiite B TepMUHAX aTOMHBIX OpOHUTanell MoJieKyiny ¢eHona. BeisiBuTe npeacka3arenbHble BO3MOXHOCTH
metonia BC Ha npumepe ¢denona. Kak meron BC ucronps3yercs Ui OIIEHKH PeakIMOHHONW cCriocOOHOCTH?

7. Tereponykiieapubie nByxaTomubie Mosiekyasl CO wu HF'. Tloctpoiite Monekyny OKcuaa yriiepoja B
tepmuHax MO. OnumuTe CBOMCTBA 3TOM MOJIEKYIBIL.

8. IlocTpoiiTe B TepMHHAX aTOMHBIX OpOUTajell MOJEKYJbl 3TaHa W MEPOKCHIA BOJIOPOJA, MPEACKAXKHUTE HX
reoMeTpuio M cBoiicTBa. [IpomsBenuTe OTHECEHHME 3THUX MOJEKYJ K COOTBETCTBYIOIIMM TOUEYHBIM TpyIIaM
CUMMETPHH.

9. Uro nmoHnMaeTcs 1oj ruOpuan3aluell BaleHTHbIX opouTaneii? Kakoe cTpoeHre UMEIOT MoneKyibl Tua A5,

, €CJTH CBA3b B HUX 00pasyeTcs 3a cuét sp—,sp°—,Sp° —,sp d—,sp>d’* — rubpuamsanuu opburaneii aroma A
? IlpuBeaute mpuMepsl TOJOOHBIX MOJIEKYI.

10. Kakyro KOBaJIEHTHYIO CBSA3b HA3bIBAIOT O—,T—,0 — CBA3bI0? [IpUBEIUTE IPUMEPHI MOJIEKYJI, COAEPIKALINX
TaKue CBA3M.

11. Kak meron BC oOwsicuser crpoeHune Moiekyisl ¢ypana? Iloctpoiite aToMHO-OpOMTaIbHYIO MOJENb
MonekyJbl pypana. Kakoe o0bsicaenue gaét merog MO cTpoeHunio Monekyisl pypana?

12. Kak mpoucxoauT MHBEpCUS MUKINYECKMX aMHHOB? OOBSCHHTE, IMOYEMy BO3PACTalOT Oapbephl MHBEPCHUHU
MIPH MIEPEX0/Ie OT MIECTUIIICHHOTO K TPEXUWICHHOMY IIHKJIaM.

13. Onpenenure Tun rudpuguzanuy opoutanei aroma docdopa B monekyne PF. KakoBa mpocTpaHCTBEHHas

KoH}Urypauusi 3Tod Monekyssl? C MOMOIIBI0 KaKUX METOAOB OBbUIO YCTaHOBJIEHO IceBaoBparieHue beppu?
Kak ono npoucxoaur?

14. TpuBenaure npoeknuu HploMeHa Ui 3aTOPMOXKEHHBIX W 3aclOHEHHBIX KOH(opMmarmii 1,2-auxiiopaTaHa.
OOBsicHUTE IPUYUHBI 3aTPYAHEHUs] CBOOOIHOTO BPAIICHUS! XJIOPMETHIBHBIX TPYII OTHOCUTENILHO APYT Ipyra
no C—C cBsasu. [lpuBeaurte TpaduuecKyro 3aBUCHMOCTh HM3MEHEHUS ITOTCHIMAIBHON JHEPrHU OT yria
moBopoTa. Kak 370 ObUIO YCTaHOBJICHO DKCIIEPUMEHTAIHHO?
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15. 3nas, yro munonsHele MoMeHThl cBsazeil C—Cl u C— H cocrasmsior 2,2 u 0,4 D coorBercTBEeHHO,
BBIYMCIINTE 0 BEKTOPHOM cXeMe JUIOobHbI MoMeHT MeTunenxiopuna CH,Cl, .

16. TlocTpoliTe B TepMHHAX MOJICKYJISIPHBIX opOuTaneil Monekyny okcuaa yriaepoga CO . OueHute mopsaok
CBSI3U B MOJICKYJIC M OXapaKTepH30BaTh e CBOWCTBA. UeM MOKHO OOBSICHUTH crocoOHOCTH Mosiekyn CO k
00pa30BaHUIO KOMIUIEKCOB ¢ METaJUTaMH ITePEXOIHBIX TIEPHOIO0B?

17. PaccuuraiiTe MOJHYIO 77 —3JEKTPOHHYIO dHEpruro Oyraauena-1,3 mo meronxy MOX, nmpuHsB ais cBsizei
C, —C, nu C, —C, pe3onancHsle unrerpansl pasueivu 1,1 £, a st cessu C, —C; - 0,9 f. Yemy Oyzer
paBHA 3HEPTHUS ACTOKATN3AINN CHCTEMBI?

18. IocTpoiiTe aTOMHO-OPOUTATHHYIO MOZEIH MOJIEKYJIBI aJllleHa U 00bsAcHUTE e€ cBoiicTBa. K Kakoil ToueuHOH
rpyIIe CHMMETPUH OTHOCHTCS 3Ta MOJIeKyJa?

19. B monekyne 6yraguena-1,3 casp C, — C, umeer Menburyto juuHy (0,148 HM), 4eM aHATOrHYHAS CBS3b B

n-0yrtane (0,154 um). Kak M0oxHO 00BACHUTH 3TOT ¢akt? Omnumurte crpoeHue Oyramuena-1,3 ¢ mMOMoOMIbIO
Metona MOX.

20. KaxoBa reomerpuyeckas koHdurypanus monekyinsl B, H ,? Kak metoq MO 00bsCHAET CTpOEHHE JAaHHOM

MOJICKYJIBI?

Tpemus epynna 60npocoé u ynpadlcHeHull:
1. Kakue cBoicTBa MOJIEKYJ MOXKHO HCCIIEOBATh C MOMOIIBI0 MeToaa SIMP?
2. Kakue napamarautHele yacTuisl Bam n3ectHbl? Kakyro uadopmanumro 06 X CTpoeHUH MOYKHO TIONTYYUTh Ha
ocHose Meroza JIIP?
3. KakoBbl OCHOBHBIE COCTaBIIAIOLINE W OCHOBHBIE THUIBI MEXMOJEKYJSIPHBIX B3auMmoneiicTBuii? Ilpusenure
MIPUMEDEI.
4. CpaBHUTE CTpOECHHE MOJIEKYJ IMPOCTHIX M KOOPIMHALMOHHBIX HEOPraHWYECKUX COEOMHEHHH. B uém mux
CXOJZICTBO M OTIHYHE?
5. Uro o3HauvaeT TepMuH "mommaap"? B 4ém 3akirodaroTcs CTpyKTypHBIE 0cOOeHHOCTH noim3apoB? [IpusenuTe
MIPUMEDEI.
6. Kakue coennHeHns Ha3bIBalOTCS KiaaTpatamu? KakoBa uX BO3MOKHas CTPYKTypa?
7. Yto Takoe poTakcaHsl U KareHaHbl? KakoBo ux crpoeHue?
8. Uro Br1 3HaeTe o dymnepenax? B 4ém 0cOOEHHOCTH UX CTPOSHUS?
9. Yro Brl 3HaeTe 0 cTpyKType kuakocTeii? KakoBa CTpyKTypa acconaToB BOABI?
10. Yem oTnmgaeTcs CTPYKTypa pacTBOPOB OT CTPYKTYPHI IPOCTHIX KUIKOCTEH?
11. Kakue MoeKyIibl CKIIOHHBI K 00Pa30BaHUIO KHUJIKOKPUCTATUTUIECKUX (a3?
12. KakoBBI OCHOBHBIE THITHI KPHCTAITUIECKUX PEIIETOK?
13. KakoBbI OCHOBHBIE THITHI I6(DEKTOB B PEANTBHBIX KpHCTAIIIAxX?
14. Uem oTiiM4aeTcs KpucTainyeckas peréTka ajiMasa OT KpUCTA/UIMYSCKON peréTku rpadura?

15. B uéM nposiBisieTcss HaTn4IKe JeEKTOB B PealibHBIX KpHCTaLIax ?
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16. Yem oTim4aroTCs MPOCTPAHCTBEHHBIE TPYMIIBI CHMMETPHUU KPUCTAJUIOB OT TOYEYHBIX I'PYHII CHMMETPHUU
monekyn? [IpuBeanute npumepsl.
17. KakoBbl ocoOeHHOCTH KoJeOaHHMii KpPUCTAJIOB IO CPaBHEHHIO C KojeOaHMsMH MoJekyil? B kakux
CBOWCTBAX KPUCTAJUIMYECKUX BEIIECTB ITH KOJICOAHUS MPOSIBIISIOTCS?
18. Yto mpruBOIUT K OTIAMYHSIM IOBEPXHOCTHBIX CBOMCTB BEIIECTB OT UX OOBEMHBIX CBOHCTB?
19. KakoBa cTpykTypa aficopOLUUOHHBIX CIOEB?
20. Ilouemy yueHHe O CTPOEHHM BEILECTBA CUUTAIOT OCHOBOW COBPEMEHHBIX BO33peHHMH XUMHH? OTBET
obocHyliTe.

Yemeepnas epynna 60npocos, 3a0a4 u ynpajsrcHeHull:

1. M300pa3ute MOJIeKyTy 3TWICHIJIMKOISA B BUae mpoeknun HpiomeHa. Kakas u3 BO3MOXXHBIX KOH(OpMAaIuit
MOJIEKYJIbI OyieT Hanbonee yctoiunBoi? Yem OyaeT onpeaensiThes SHEPreTHUECKI Oapbep BpallleHHs: aTOMOB
yriepoaa apyr OTHOCUTENbHO aApyra? OTBeT 00OCHYMHTE.

2. Ilonp3yscek mpoekimoHHbIME (hopmymamu Ouiepa, n300pa3uTe CTpoeHUe anbaeruaHol Gpopmbl D - Tmoko36!
u e€ ontuyeckoro uzomepa L - rimoko3bl. KakoBbl npaBuiia paboThl ¢ MPOCSKIIMOHHBIMU (opMmyaamu Duinepa?
UeM oHM 00YCIIOBJICHBI?

3. JlunosbpHbIe MOMEHTHI U BHYTPEHHEE BpallleHHe (PacCMOTPETh Ha IPUMEPE MOJICKYJIbl AUXJIOPITaHA).

4. Kak meron BC o0bsicHsCT CTPYKTYpY MOJICKYIbI 1,2-nuxiopoen3ona? CKOJIbKO O — M 77 —CBSA3CH M 3a CUET
KaKuX DJIEKTPOHOB 00pasyer yriepoa B 3Tod Monekyne? MmeeT nn 3Ta MoJeKyna IIEKTPUIECKUA MOMEHT
nunons? [Touemy?

5. DNeKTpOHHBIE KOH(PHUIYpalud U CBOWCTBA TOMOHYKJIEAPHBIX MOJIEKYJ, OOpa30BaHHBIX aTOMaMu BTOPOIO
nepuona: Li,, Be,,B,,C,. KakoBbl MarHuTHbIEe CBOMCTBA yKa3aHHBIX MOJIEKY?

6. Paccumraiite mo wmeromy MOX TONHYHO 77 —3JNEKTPOHHYK) OHEPIHIO KBAaApPAaTHOM CTPYKTYpBI
nukinoOyranuena-1,3. IlocTpoiite e€ »sHepreTuyeckyro nauarpammy. KakoBbl OyayT CBOHCTBa 3TOH
TUIOTETUYECKON MOJIEKYJIbI?

7. CTpoeHre MOJEKYJIbl OSH30JIa ¢ TOYKH 3PEHHsS TeOopuu pe3oHaHca. KaHonmdeckue CTpykTyphl Kekyme u
JHproapa. By BoaHOBOM QyHKIIMHU 71 MOJIEKYJIbl OCH301a B METO/IC BAJICHTHBIX CBS3CH.

8. PaBHOBecHas koHdurypauus Mosekyi. [locTpouTs B TepMHHAX aTOMHBIX OpOUTaIe MOJIEKYTy THApa3uHa U
npejcKas3arh e€ reoMeTpHYECKYI0 KOHQUTYPAITHIO.

9. Kak metog MO 0GBSCHSET TO, 4TO B MOJNEKynsspHOM uoHe O, sHeprus cBsisu (644,3 x/lic/monb) Gonblie,

yem B Monekyine O, (497,9 x/oc/monv)? IlocTpoiiTe COOTBETCTBYIONIME JHEPreTUUECKHE AUArpaMMbl H

CpaBHHTE HX.
10. IlpoBeaute pacuét mo meroxy MOX mist Mojiexkymnsl 6eH3omna. IlocTpoiiTe 3HEpTeTHUECKYIO0 TUarpaMmy U
OIIPEIENNTh YHEPTHIO JIeNIoKann3auu. byner im 3Ta Mosekysa o61aiaTe apOMaTHUECKUM XapakTepoM?

11. DnexTpoHHBIE CHIEKTPbl MOJIEKYJ apOMaTHYECKHX YIJIEBOAOPOAOB OeH307a M NHUpUAMHA. BeposTHOCTh
MIEpPEX0/I0B U MpaBwiia 0Toopa. CBA3b CIIEKTPOB MOJIEKYIT U MIX CTPOCHHUS.

12. O6BsicHHUTE € AMEKTPOHHBIX Mo3uLMi cTpoerne Monekynsl [AI(CH ), ], u e€ reoMeTpryeckyo

KoHpurypauuto. OxapakTepusyiTe CHMMETPUIO MOJICKYJIBI.
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13. KoHmenmuu apoMaTHIHOCTH M aHTHAPOMATHYHOCTH IHMKJIMYECKHX cucTeM. lloctpoiite rpadudeckyro
3aBHCHMOCTh Pacu€THOW DHEPIHH COMPSHKEHHS OT dHCla aToOMOB yriepoja B IMKie aHyneHa. [laiite
00BsICHCHHE BBISIBJICHHOW 3aKOHOMEPHOCTH.

14. Tumpl XUMHAYECKHUX CBS3EH B DJIEMEHTOOPTaHMYECKHX COCOUHEHUAX. IIpuBenure mpuMephl COSAMHEHHHA C
Pa3TMYHBIMA THIIAMH CBS3EH.

15. Kak mMetox MO 06BsCHAET TO, 4TO B MONEKY/SIpHOM Hone F," sueprust cssu (318 x/Joic/mons) Gomblue,

ueM B Monekyne F, (159 x/loic/mons)? KakoBbl MarHUTHBIE CBOMCTBA MOJICKYIT?

16. Ctpoenne MoNeKyI METAJUIONEHOB. [[prMeps! MeTaIONeHOB, HAIIeAIINX IHPOKOE TPUMEHEHHE.

17. PaccMmoTpuTe cTpoeHHE MOJeKyinsl Oopasona B,N,H, c osnexrponHsix mnosuuuii. IToyemy Oopaszon

Ha3bIBAIOT "HEOpraHndeckuM OcH300M"? B uéM nposBIIsSeTcss CX0ACTBO MEXKIAy 00pa30ioM U OeH30JI0M?

18. MoxHO 1M C TIOMOIIBIO (U3WYECKUX METOMOB (HampuMep, ra3oBoi snexTpoHorpadmm u SMP-
CIIEKTPOCKOMHNH) M3y4aTh MPOIIECCHI TUIIA TIceBoBpaleHus beppu? OTBET apryMeHTHUPYHUTE.

19. DnexTpoHHas IUIOTHOCTh U 3apsapl Ha atoMax. [lopsok CBS3M W WHACKC CBOOOJHON BaJCHTHOCTH.
MorekynspHble quarpammbl. [IpuMepbl MOJCKYIISIPHBIX AHArpaMM Jiisl OeH3071a U MUPHIHHA.

20. MexaHU3M peakluu 3IeKTPOQHILHOTO 3aMElICHUs] B apoMaTtudeckoMm psay. [lonatme o 7 — u o —
KOMIUTEKcaxX. Bun sHeprernyeckod auarpaMMbl "DHEPrus COCTOSIHUSL - KOOpAMHATA peakuuu" I peakluu
ANEKTPOPHILHOTO 3aMeleHrs. KBaHTOBO-XMUMUYECKUI pacuéT SHEPryuy JIOKAJIM3alluu sl OCH30J1a.

TunoBble TECTOBBIE 3aJaHudA OJisd pyﬁemnoﬁ aTrreCralnumu

HpI/IMepr TECTOBBIX 3ana}mﬁ Mo TUCHHUITIJINHE «CTpoeHue BeIIECTBA»

1. KakoB OyzeT IMNONbHBIH MOMEHT MOJIEKYJIBI JHOKCHIA yriepoaa?
0D

11D

-3D

JIpYyrou OTBET

2. KakoBa reomeTpuieckas KOHQUTYpaIysi MOJIEKYJIbI JUOKCHA yriepoaa?
JIMHEHHas

KBaJpaTHas

yTIIOBas

TpeyroibHas

3. Beskoe quaMardauTHOE BEIIECTBO. ..

«BBITAJIKUBAETCS» U3 CUIIBHOTO MAarHUTHOT'O MOJIA
BTATHBACTCS B CHJILHOE MarHUTHOE I10JIE

o0JasaeT OTpUIATEIbHON MarHUTHOW BOCTIPUUMYHBOCTHIO
00JaaeT MoI0KUTEIHPHOW MAarHUTHOW BOCITPUHMYHUBOCTHIO

4. Beskoe mmapaMarHUTHOE BEIIECTBO. . .

«BBITAJIKUBAETCS» U3 CHJILHOTO MAarHUTHOTO TOJIS
BTATMBAETCS B CHUILHOE MarHUTHOE T0JIE

o0J1a1aeT OTPULIATEIbHOW MAarHUTHOW BOCIIPUUMYHBOCTHIO
00JaaeT MOJI0KUTEIPHOW MAarHUTHOW BOCITPHMMYHBOCTHIO

5. [JapaMarHUTHBIMU CBOMCTBAMU O0JIAJIACT KUIKUNA KACIOPOJ
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FeCI3

AICl;

H,SO4
(CeHs)sCe
(C6H5)3C+BF4'

6. /luaMarHUTHBIMH CBOMCTBAaMHU 00J1agacT
JIAOKCH]T KPEMHUS

MnO

CeHe

H.0

CUC|2

CuCl

7. Kak 0603Ha9aeTcss 0Cb CHMMETPHH TIEPBOTO MOPSAIKA (TOUCUHBIE TPYIIIIBI CHMMETPHH)?

5]
<

oann
"

-

8. Kak o0o3HavaeTcs och CHMMETPUH TPETHETO MOPsIKA (TOUCUHBIE TPYIITBI CHMMETPUN)?

8. Kak o0o3HavaeTcs IIocKOCTh CHMMETPUN?

Q wgon

9. 3epKaJ'II>HO-HOB0p0THa$I OCh MnopsJKa N uMeeT 0003HaUYeHHE
o
Sn

In

Un

10. Monekyna H20 nmeer rpyniy cuMMeTpun
C2v

C4

Sa

JIpyToil OTBET

11. Monekypl aMMHakKa 1 XJ1opohopmMa IMEIOT
Ocpb C,, TpH SKBUBAJICHTHBIC ITIOCKOCTH CHMMETPHH O

v
Ocp Cz, ABC 3KBUBAJICHTHBIC INIOCKOCTU CUMMETPHUU Jv

HE UMEIOT INIOCKOCTEN CUMMETpUU

12. IleHTp cUMMETpHH | UMEIOT MOJIEKYJIbI (2 TIpaB. OT.)
CCly

NHs

SFe



Clz

13. KakoB cTpyKTYpHBII KPUTEPUI OTCYTCTBUS XHUPATBHOCTH?
HaJIMYKMe B MOJICKYJIE 3ePKaJIbHO-IIOBOPOTHOW OCH JIFOOOTO MOPSIIKa
Hannuue cumMerpun Cq

JIpYyrou OTBET

14. Monexyusl, umeromue cummerputo C

CeHs
HCN
HCI
H.O

15. HlapocTep:kHEBBIE MOJETH MOJIEKYJ TAaK)Ke Ha3bIBAIOTCSI MOJIEIISIMH
Bant-T'opda

Hpeiinunra

Crroapra-bpurneba

15. Monenu Crroapra-bpurneba takxe Ha3bpIBalOTCS
MPOCTPAHCTBEHHBIMH

IapOCTEP)KHEBBIMU

I10JIBIMH

(hpakTanbHEIMH

16. IceBnoBpaienue beppu ynoOoHO HaOIFOAAaTh B MOJICKYJIE
PFs
CF,
BFs
SFs

17. O ncenoBpamenun beppu (Ha npumepe PFs) cyast mo Takum nmpusHakam, Kak
CUHIJIETHBIN MUK B cnekTpax AMP

HECKOJIbKO CUTHAJIOB BAJICHTHBIX KoJieOaHui cBsizeit P-F

HEOOBIYHAS! XUMHYECKasl aKTUBHOCTh

rapaMarHeTH3M

18. Konnenmust O21IBO (oTTankuBaHUs 3JIEKTPOHHBIX TAp BaJCHTHON 000JI0UKH) ObLIa MTPEIoKeHa
P.I'unnecrin

JIx.Y.I'uobcom

['JIL.®.I'enpsmronsnem

M. ®paynropepom

19. IlpeacrasieHust 0 rHOPUAN3ALUN ATOMHBIX OpOHTaseil ObUIM BBEICHBI B XUMHIO
JI. TlonuHroM

JIx.Y.I'ubbcom

I'.JI.®. I'expMronsnemM

B.I'eitzenbeprom

20. IMpunnun bopHa-Omnmnenreiimepa:

B CUCTEME BBIIETISIOT U Pa3felbHO ONMMCHIBAIOT sJIpa aTOMOB U JIEKTPOHBI, ISl KOTOPBIX XapaKTepHbIE BpeMeHa
HU3MCHCHUSA COCTOAHUA CUJIBHO pa3IndyaroTCAa

SIBJISIETCS] OZIHOM M3 (OPMYIIMPOBOK MTPHUHIKIIA HEOoTpeesiecHHOCTH [ eif3enOepra

JIpyToil OTBET

21. OcHOBHBIE TIOJIOKEHHSI METO/1a BAJICHTHBIX CBsI3¢il (2 mpas. oT.):
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KoBajeHTHYI0 XUMHYECKYIO CBSI3b 00pa3yroT [1Ba 3JIEKTPOHA C MIPOTHUBOIIOIOKHBIME CITHHAMH, TPHHAIICKAIINE
JIBYM aTOMaM.

[Ipu oOpazoBaHNM KOBATEHTHON XUMUYECKOH CBSI3M MPOUCXOIUT MEPEKPHIBAHUE BOJTHOBBIX (DYHKINI
3IIEKTPOHOB (3IEKTPOHHBIX OPOUTAJIe), TPU 3TOM CBSI3b OyNIET TEM MpoUHee, YeM OOoJIbIle 3TO NepeKPhIBaHNE
DNEeKTPOH HE MOYKET HaXOJUThCS BHYTPH sIIpa aToMa

22. OCHOBHBIE TOJIOKEHHSI METO1a BAJICHTHBIX CBs3eH (2 mpaB. OT.):

KoBayenTHas XMMHUYECKas CBA3b PAcIioyiaraeTcs B TOM HAIIPABIEHUH, B KOTOPOM BO3MOYKHOCTB TT€PEKPbIBAHHS
BOJTHOBBIX (DYHKIIMIA AIIEKTPOHOB, 00pA3YIOMINX CBSI3b OyaeT HanOobIei

Mepoii BaJIECHTHOCTH SIBIISICTCS YUCIO XUMUYECKHUX CBS3EH, KOTOPBIMH JaHHBIA aTOM COSAMHEH C APYTHMHU
OHeprusl, 3aTpadeHHas Ha IepeXo/l aToMa B BO30YKIEHHOE COCTOSHUE B IPe/ieslaX OAHOI0 SHEPTeTUIECKOr0
YPOBHSI, KaK IPaBUIIO, C N30BITKOM KOMIICHCHPYETCS SHEPTUEH, BEIIEIAIONMIEHCS IPpU 00pa3oBaHUH
JOTIOJTHUTEIILHBIX CBS3EH

23. IIpaBuno bopua-OnmnenreliMepa MaTeEMaTHYECKH OOBIYHO BRIPAXKAIOT B BUJIE
Y(r,R) = Yea(r,R) * Wnu(R)

Hy =Ey

E = hc/x

JIpYyrou OTBET

24. Ocuorubie npuHiunbl Teopur OITIBO P.['winecnu (2 mpas. oT.):

Mepoil BAJIEGHTHOCTH SIBJISIETCSI YUCIO XUMUUYECKUX CBSI3€H, KOTOPBIMU TaHHBII aTOM COEIUHEH C APYTUMHU
Kondurypanus cBsizeii MHOroOBaJICHTHOTO aToMa (MIJIM HOHA) 00yCIaBIMBACTCS HCKIIOUATENFHO YUCIIOM
CBSI3BIBAIOLINX M HECBA3BIBAIOIIMX JJICKTPOHHBIX AP B BAJICHTHOH 000JI0UKE HEHTPAILHOTO aTOMa
Opuenranyst 001aKOB 3JEKTPOHHBIX [P BAJICHTHBIX OpOUTael ONpeaessieTcsi MaKCUMaJIbHBIM B3aMMHBIM
OTTAJIKMBAaHHEM 3AIIOTHSIOLINX UX JIEKTPOHOB

Opuenranyst 001aKOB 3JIEKTPOHHBIX Map BAICHTHBIX OpOHUTael onpeaessieTcsi MUHUMAaIbHBIM B3aUMHBIM
OTTaJIKUBAaHUEM 3allOJHAIOIIUX UX IEKTPOHOB

25. Kakora HanboJee ycroitunBas KoHhopMarius MoJiekysl 1,2-audpoMaTana?
aHTH-3aTOPMOXKECHHAs

roII

3aCIIOHEHHAs

JIpyroi OTBET

26. KakoBa Hanbonee ycroitunBast KoHGopMaIlysi MOJIEKyIbl 1,2-3Tanuomna?
AHTU-3aTOPMOKEHHAS

romt

3aCJIOHEHHAs

JIpYyrou OTBET

27. KakoBa npuunHa YCTOMYMBOCTH 3aCIIOHEHHOW KOH(opManuy Mosiekyisl 1,2-3rananomna?
BHYTPUMOJIEKYJISIpPHAs BOAOPOAHAS CBS3b

OTTaJIKUBAaHHUE JIEKTPOHHBIX Tap

3¢ (HeKT KPUCTATUTMYECKOTO TIOJIS

28. Hambonee ycroitunBas kKoHpuryparws moiekyis BeCl,, cormacuo teopun ODIIBO
JINHEeHas

yrioBas

TpeyrojbHas

29. Haunbonee ycroitunBas koHpurypanust monexyisl CO2, cornmacHo Teopun OII1BO
JIMHEHAS

yrioBas

TpEyroJibHast

30. Haubonee ycroiiunpas konpurypanus mojekyinsl H,O, cornacao reopun OBITBO
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JTMHEHHAs
yrIioBast
TpeyroibHas

31. [MpuunHa yrnoBoi koHGUrypanuu Monekys HoO :

HaJM4ue 2 HEMO/IeCHHbIX [ap Ha aTOMe KUCIOpoa

ANEKTPOCTATHYECKOE B3AaUMOJICHCTBHE I aTOMOB BOIOPOA

MCKa)XCHHE MOJICKYJIbI B KPUCTAJLIE 32 CUET YIAKOBOUYHBIX B3aUMOACHCTBUI
HenpmeHnMocTh Teopuu OIIIBO k manHON MoJeKyIe

32. BaJieHTHBIE YTJIBI B MOJICKYJIC YETBIPEXXJIOPUCTOTO YIIIEPOaa PaBHEI (B rpaycax)
90

120

115

109,5

33. BanenTHsle yribel B MoJiekyse (ropuaa Oopa paBHHI (B rpagycax)
90

120

115

109,5

34. BajieHTHBIE YTJIbI B MOJICKYJIE BBICILIETO (PTOPHIA CEPhI PaBHBI (B Ipaycax)
90

120

115

109,5

35. ®opma monexynsl ieHTadgTopraa Gocdopa
TPUTOHAIbHAS OUIUPaMuIa

OKTa’/Ip

TETpa’dIp

TeTparoHaJIbHas MUpaMu/Ia

36. B meTozne monekynsipabix opoutaneid Xrokkens (MOX) (2 npas. ot.)
TIOJTHOCTBIO IPEHEOPETatoT HHTErpajlaMi MEXKIJICKTPOHHOTO OTTAJIKHBAHHS
aKKypaTHO PaCCUMTHIBAIOT HHTETPAIIBI MEXKIIIEKTPOHHOTO OTTAIKHUBAHUS
PaCCUMTHIBAIOT XapPaKTEPUCTUKH TT-CHCTEM MOJIEKYJT

37. Ipu pacuerax MK-crieKTpoB MOJIEKYI MEPBBIM MPUOIMIKEHUEM SBIISIETCS
MOJI€JIb TAPMOHUYECKOI'0 OCLIAILISATOPA

MOJIE€Tb AHFAPMOHHYECKOTO OCIMIUIATOPA

npubnmkenue Xaprpu-doka

38. Manas aroMHasi Macca BOJOPOAA NPUBOIUT K TOMY, UTO

B MK-criekTpax 4acToThl BJIGHTHBIX KojeOaHuid H-X sIBISIOTCS BHICOKUMH
B MK-criekTpax 4acToThl BAIEHTHBIX KojeOanuii H-X SBISIOTCS HU3KUME
BaJIeHTHBIE Kosiebanust H-X, kak mpasuiio, He Habmogarores B IK-ciekTpax

39. B MK-criekTpockonuu Boja

HE MEILAET CHATHIO CIICKTPOB

MeIIaeT CHATHIO CIIEKTPOB, T.K. CHiIbHO noromaet MK-u3myuenue

MeIIaeT CHATHIO CIIEKTPOB, T.K. pa3naraetcs npu aeiicteun MK-usnyuenus

MellaeT CHATHIO CIIEKTPOB, T.K. pa3benaeT onTHueckue sneMeHTs MK-criekrpomerpos

40. IIpaBuna or6opa B UK-cnexTpockonyu
IIPU OTCYTCTBUH N3MEHEHHUS TUITOJILHOTO MOMEHTa, KoebaHue MOJIeKyIIbl HeakTuBHO B IK-criekTpe



IIpU HAJTMYUH U3MCHCHUSA TUITIOJIBHOI'O MOMEHTA, KolleOaHue MOJICKYJIbI HCAKTUBHO B I/IK'CHCKTpe
Py HAJIMYUH JUITOJIBHOI'O MOMEHTA B MOJICKYJIC, moboe KolrebaHwe MOJIEKYJIbI HCAKTUBHO B I/IK-CHEKTpe

41. TIpaBuna ot6opa B KP-criekTpockonuu onpenenstorcst
M3MEHEHHEM JMIIOIBHOTO MOMEHTA MOJIEKYJIBI B XOZ€ KOJIeOaH!s
N3MEHEHHEM MOJISIPU3YEMOCTH MOJIEKYJIBI B X0/1€ KOJIeOaHMs
HW3MEHEHUEM BIIEKTPOHHOTO CTPOCHHUS MOJIEKYJIBI B X0J1€ KOJIeOaHUs

42. ]I IEHTPOCUMMETPHYHBIX MOJICKYIT

BCE BO3MOKHBIC KoyieOaHusl akTuBHEI kKak B K-, Tak u B KP-criekrpax
BCE BO3MOKHBIC KoyieOaHus HeakTuBHEI Kak B K-, Tak u B KP-criekrpax
HH OJTHO KoseOaHne He MOXKeT OBITh akTHBHBIM U B K-, 1 B KP-criekTpax

43. BpaHIaTCJ'II)HI)Ie Mepexoabl B MOJICKYJIaX U3Yy4arOT C IOMOIIBIO
MUKPOBOJIHOBOI'O U3JTYYCHUA

BHUINMOT'O CBE€Ta

ITy4Ka 3JICKTPOHOB

CHUJIBHOI'O MAarHuTHOI'O IT0JIA

44. B xauecTBe MepBOTro MPHOIMKECHUS BO BPalIaTEIbHON CIIEKTPOCKOITUH UCTIOJIL3YETCSI MOJICIb
Bant-T'opda

XKECTKOr0 poTaropa

MATKOTO poTaropa

HEKECTKOI'0 poTaTopa

PaCTSKUMOU NPY>KUHBI

45. Yucno konedaTeNbHBIX CTeeHeH cB000 bl /i N-aTOMHON HETMHEHHOW MOJIEKYJIbI
N

N2
3N
AN
3N-6

46. Yucno koiedaTeNbHbBIX CTeNeHeH cB000/ bl /i N-aTOMHOMN JIMHEHHON MOJICKYJIbI
3N-6
3N-5
3N+3
2N+2

47. BpamaTenbHas CIEKTPOCKOIHUS 00ECIIEUYNBACT _ TOYHOCTh U3MEPEHHUSI MOJIEKYISIPHBIX TApaMeTpoB
Huskyto (0,1 HM)

cpenntoro (0,02 HM)

BbIcoky10 (0,0001 HM)

48. TlepBooTkpbIBaTeny 3PQeKTa KOMOMHAMOHHOTO paccesHUs CBETA
JL.Y.Mangaenpmram

I'.C.JTanac6epr

H.H.Cemenon

Y.B.Paman

C.Yannapacekap

49. YactoTa KosebaHus i KapOOHWIBLHOM TPyl B OPraHUYECKUX MOJIEKYIaX COCTABISAET
1740-1660 cm™

2800-2950 cm™?

700-760 cm™

3500-3320 cm?



50. O6acTh «OTIeYaTKOB MajblieB» B MK-CIeKTpOCKOINN OPraHuYeCKUX COCAMHEHUI
1300 — 650 cmt

COJICPIKUT Y3KOCTICITUPUUHBIH HAOOP MOJIOC SIS KAXKIOTO COSAMHCHUS

COJICPIKUT HECTIEIU(PUIHBIH HAOOP MMOJIOC

JIETKO TIOJIAeTCs paciIugpoBKe

Bomnpocsl k 3K3aMeHy 10 TUCIUILITHHE
«CTpoeHue BelecTBa
1. TlepeuncnuTe OCHOBHBIC TOJOXKEHHSI TEOPHH XUMHUYECCKOTO CTpOCHHUS. UTO MOHUMAETCS MOJ[ XUMHUYECKHM

cTpoeHueM?

2. KaxoB cMbicn TepMuHOB "KoH(UTYpanus” U "KoHpopManus' MOJIeKy?

3. Iloscuure, uro coOOH mpeACTaBIAIOT KOH(pOpMamMyM MOJEKYld M IPUBEANTE IPUMEPHI MOJEKYNI C
KOH(OPMAITMOHHOW N30MepHreH.

4. Kak um3MmeHseTcs TOTSHIMAIbHAas SHEPrHsi BHYTPEHHETO BpAIlleHHWs ISl MOJEeKynbl 1,2-mubpomdTaHa B
3aBHCHMOCTH OT yTJa MoBopoTa’?

5. Kakue Tunsl uzomepun XxuMudeckux coenvHeHui! Brl 3Haere? [lpuBenurte mpumepsl pa3NnudHON U30MEpUU
XUMHYECKUX COCIUHEHUI.

6. Kakue nzomepsl Ha3bIBaloTCs 3HaHTHOMepamu? [IpruBenuTe mpuMepsl SJHAHTHOMEPOB.

7. KaxoBel TO4euHble rpymmsl cummerpun wMmonekyn H,S,GeH,,SF,,H,,C,,H,, (uadramun),
Fe(C,H,), (deppouen), ...?

8. Kakyro nuHpOopMamio o CBOWCTBAX MOJEKYJ MOXKHO TIOJMY4YHTh, €CIIM W3BECTHA TOUEYHAS TPYIIa CHMMETPHH
WX PaBHOBECHOU KOH(pUTYypamnun?

9. Uro moHMMaeTcs MOJ TEPMHHOM '"TUMNOJLHBIA MOMEHT" MoJjieKybl? KakoB OyneT HWIMOJBHBIA MOMEHT
MOJIEKYJIBI THOKcHua yriepoaa? Kakosa reoMmerpuueckas KOHQUTYparys MOJICKYJIbI?

10. YeM oTimuaroTcsl JUaMarHUTHBIE BeUIeCTBAa OT MapaMarHuTHHIX? llpuBenuTe mprMepsl TuaMarHUTHBIX U
MapaMarHUTHBIX MOJIEKYIL.

11. Kak mnpu knaccupukanmyu O>IEKTPOHHBIX, KOJIEOATENbHBIX W BpamaTelIbHBIX COCTOSHHNA MOJEKYI
HCTIONIB3YIOTCS TIPEICTABICHUS 00 UX CUMMETpUn?

12. Uem mosie3HO BBEACHUE TMPEACTABICHUNA O MOBEPXHOCTH mNoTeHuuanbHoi sHepruu (I1I13) monexyn?
[IpuBenuTe npumep KOHGOPMAITMOHHON KapThI.

13. Kakyro nH(pOpMALIHIO O CTPOSHUH MOJIEKYJI MOKHO ITOJIYYNTh M3 MX BpalateabHbIX criekTpoB? IlokaxkunTe
3TO Ha MPUMEPE ABYXANEPHON MOJIEKYJIBI.

14. I'ne ucnosnp3yeTcs NpeAcTaBIeHUEe 0 HOPMAJIbHBIX KOJIEOaHUAX MOJIEKYJI B XUMUU?

15. Kakyto nHopManyio MOXHO MOJIyYUTh U3 KOJIeOaTeIbHbBIX CIIEKTPOB MOJICKY?

16. Kak knmaccuuumpyroT TUIIBI 3JIEKTPOHHBIX EPEX0I0B B OTHOAIEKTPOHHOM MPUOIMKEHIN?

17. Kakue cBemeHusi 00 3JEKTPOHHOM CTPOCHHUH MOJIEKYJ MOYKHO TOJIyYHTb M3 HUX 3JEKTPOHHBIX CHEKTPOB?
[IpuBeauTe npuMepsI.

18. Yto Bbl 3HaeTe 0 MAarHUTHBIX MOMEHTAX SIIEP U 3JEKTPOHOB B MOJIEKYyJIax?

19. Yto moHMMaeTCsl MOJ 36€EMaHOBCKMM pPAacILIEIUIEHHEM YPOBHEH 3HEPIrMU BO BHEIIHEM MarHUTHOM Moje?

[Touemy ono mpoucxoaut? KakoBsl yCIOBHUS MATHUTHOTO pe30HaHca?
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20. KakoBBI OCHOBHBIC HPUHIIUITGI, JICKAIIHE B OCHOBE METOJOB SIACPHOIO0 MarHUTHOTO pe3oHaHca (SIMP) u
3JIEKTPOHHOTO MapaMarHuTHOro pe3oHanca (JI1P)?

21. Kakue cBOICTBa MOJIEKYJI MOXHO MCCIEAOBATh C MOMOIIBI0 MeToga SAMP?

22. Kakne mapaMaruuTHble yacTuibl Bam n3BectHbl? Kakyro nHpopManuio 00 UX CTPOCHUH MOXKHO MOJIyYUTh
Ha ocHoBe MeTona JI1P?

23. KakoBbl OCHOBHBIE COCTABIISIOLINE W OCHOBHBIE THUIIBI MEXMOJIEKYISIPHBIX B3aumozeiictsuii? Ilpuseaure
MIPUMEDEI.

24. CpaBHUTE CTPOEHHME MOJIEKYJ] IPOCTBIX M KOOPAWHAIMOHHBIX HEOPraHWYECKUX COeNUHEHHM. B uém mx
CXOJICTBO U OTIHYHE?

25. Yro ozHawaer TepMmuH 'mommdap"? B dWéM 3akimodaroTcsi CTPYKTYpHBIE OCOOEHHOCTH TOJIHIIPOB?
[IpuBeauTe npuMepsl.

26. Kakue coenuHeHus Ha3bIBalOTCs KinarpataMu? KakoBa ux BO3MOKHasi CTpyKTypa?

27. Yrto Takoe poTakcaHbl 1 KaTeHaHbl? KakoBo ux crpoeHue?

28. Uro Br1 3HaeTe o dymnepenax? B uém 0COOEHHOCTH UX CTPOSHHUS?

29. Yro Bel 3HaeTe o cTpyKType )xkunkocrei? KakoBa cTpykTypa accoLMaToB BOAbI?

30. YeM oTNIMYAETCS CTPYKTYpa PaCTBOPOB OT CTPYKTYPHI IPOCTHIX KUIKOCTEM?

31. Kakune MoeKysbl CKIOHHBI K 00pa30BaHHIO KUAKOKPUCTAUTHYECKUX (ha3?

32. KakoBbl OCHOBHbBIE TUIIBI KPUCTAJUIMYECKUX PEILIETOK?

33. KakoBbI OCHOBHBIC THITHI I€(DEKTOB B PEANBHBIX KpHCTAIIax?

35. B uém nposiBnisieTcst Haluuue JeeKTOB B peabHbIX KPUCTAIAX?

36. Uem oTiMYalOTCS MPOCTPAHCTBEHHBIE TPYIIBI CUMMETPUH KPHCTAIOB OT TOYEUHBIX TPYIMIl CUMMETPUHU
moutekyn? IlpuBenuTe npuMepsl.

37. KakoBbl 0COOCHHOCTH KoNeOaHW KPUCTAIOB IO CpPaBHEHUIO C KoieOaHWsMU MoJekyid? B kakux
CBOMCTBaxX KPHUCTAJUIMYECKUX BEUICCTB 3TU KOJ'Ie6aHI/IH HpOHBHHIOTCH?

38. UTO NpUBOJUT K OTIHYHUSAM MOBEPXHOCTHBIX CBOWCTB BEILIECTB OT UX 00BEMHBIX CBOMCTB?

39. KakoBa cTpyKkTypa aJicOpOIIMOHHBIX CJIOEB?

Oo6pa3zen IK3aMeHANMOHHBIX OMJIETOB MO AUCIUTIIUHE
IK3aMeHAUMOHHBIH OumeT Ne 1

1. ArtomHO-MonekynspHOe ydeHue. Pa3zBuTme mpencraBneHuil o crpoeHun artoma. OmbiTel Pesepdopna.
Teopus crpoenust atoma bopa - 3ommepdensa.

2. JlumonbHbIE MOMEHTHI M BHYTPEHHEE BpallleHHEe (Ha IpUMEPe MOJIEKYJIbI TUXJIOPITAHA).

3. Kax meron BC obwscHseT cTpykTypy Moisekyisl 1,2-nuxnopOen3ona? CKOINbKO O — U 77 —CBs3ed W 3a
CU€T KaKuX DJIEKTPOHOB 00pa3yeT yriepod B 3TOH Moiekyine? Vmeer Jin 3Ta MoyeKyla 3JIEKTPHUECKUit
MoMeHT aunons? [Touemy?

IK3aMeHAIMOHHBIH OniteT Ne 2
1. KopmycKymsipHO-BOJIHOBBIE CBOICTBA MaTepHajbHBIX 4acTWll. YpaBHeHHWe [lmanka. Ypasuenwe Jlym nme
Bpoiins. Dddext Komnrona. JTudpakius 21eKTpoHOB.
2. DIeKTpOHHbIE KOH(UIYpaluy W CBOHCTBa TOMOHYKJIEAPHBIX MOJEKYN, 00pa30BaHHBIX aTOMaMH BTOPOTO

nepuona: Li,,Be,,B,,C,.
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Kak meronm BC 00bsicHsIET CcTpoeHre MONEKyasl Boabl? ITouemy yrom mexnmy cBsassmu H — O 6GiamM30K K
terpadapudeckomy? IlocTpoiiTe aTOMHO-OpOMTAIBHYIO MOJCIh MOJICKYNBl Bojbl. Kak B Metome MO
OOBSICHSCTCS TeOMETpUUEcKas KOH(QUTYypamus MOJICKylbl Boabl? KakoBa poib MEKMOJICKYJISPHBIX
B3aMMO/IEHCTBHI B Boze?

IK3aMeHALMOHHBbINA Outer Ne 3
Teopernueckue OCHOBBI y4eHHUs O CTpoeHHMHU BemlectBa. CojaepikaHHue MOHITHH "CTpOCHHE BeliecTBa' U
"cTpykTypa BemiecTBa'. PasnmmuHbIe acmeKThl TepMHHA CTpOGHHWE MOJEKYNI': TOTOJOTHYECKHUH,
TFCOMETPHUYCCKUH, AIEKTPOHHBIN U JIp.
ONEeKTpOHHbIE KOH(UTypaIlMii U CBOMCTBA TOMOHYKJICAPHBIX MOJICKYJ, 00pa30BaHHBIX aTOMaMH BTOPOTO
nepuopa: N,,N,,0,,0,,0; ,Ozzf,Fz,F;. [locTpoiiTe TEpeUYHCICHHBIE MOJEKYJIBI B TEPMHUHAX
MOJIEKYJISIPHBIX OpOUTaIIeH.
Kax merom BC o00BsicHSeT HampaBIeHHOCTh KOBaJeHTHBIX cBsized? IlocTpoiire aToMHO-OpOWTaIBHYIO
MOJIETIb MOJIEKYJIbI amMMuaka. Ilouemy yrom mexay N —H cBasamu OIM30K K TETpadapuuecKoMy?
OObsacHUTE KOHOUTYPAMI0 MOJEKYJIbl C TOYKKM 3pEHUS TEOPUH OTTAJIKWBAHHS DIIEKTPOHHBIX IIap
BAJICHTHBIX 3JICKTPOHOB.

IK3aMeHAUMOHHBbIH Ouiter Ne 4
OCHOBHBIE TTOJIOKEHHSI METOJIa MOJICKYJISIPHBIX opOuTaneld Xrokkens. Kakue gomymieHus: XapakTepHbl JUIst
3TOrO MeToaa?
[lonsiTHe O cHUMMETpPUH MOJEKYJSPHBIX OpOuTamell W O KOH(QUTYpannOHHOM B3amMozeiicteun MO.
[IpuBeauTe mpuMepsl MOJEKYIN, MPU MOCTPOCHUH KOTOPBIX NMPHUXOIMUTCS YYHTHIBATH KOHMUTYpAMOHHOE
B3aUMOJICUCTBUE.
Kakas xumunueckass cBs3b B Merone BC Ha3plBaeTCs JIOKAJIM30BAHHOM, M Kakas HAa3bIBACTCS
nenokanmm3oBanHou? [louemy? [IpuBennte nmpumepst. [locTpoiite Monekyny OeH30/Ia B TEPMHHAX aTOMHBIX
1 MOJICKYJISIPHBIX OpOHUTaseH.

IK3aMeHAMHOHHLINA OmiteT Ne 5
MonexkyaspHble MOJCIH PA3IUYHOTO YPOBHA B COBPEMEHHOM TEOPHUH XHUMHYECKOTO CTPOCHUS.
lapocrepxueBbie Mogenu f. Bant-I'odpda u XK. Jle bens. Atomubie monenu Ctroapta - bpurneoa.
[loreHnmanel WMOHM3AaMKM aTOMOB M MOJEKyl. Kak SKCIIepUMEHTANBHO OIPENeNSIFOTCS TMOTSHIIUATBI
nonm3aruu. OObsACHEHHE 3aKOHOMEPHOCTEH B M3MEHCHHMU MOTCHIIMAJIIOB MOHHM3AIMUA MOJICKYJ C TO3UIMN
metona MO.
[locTpoiiTe B TepMHHAX aTOMHBIX opOuTaneil wmolekynry ¢eHona. BreisBUTE mpencKka3aTenbHbIC
Bo3MokHOCTH Metona BC Ha mpumepe denona. Kak meron BC mcmonb3yeTcs s ONEHKH PeaKIMOHHON
crocobHocTu?

OueHMBaHMe OTBETA CTYJECHTA HA JK3aMeHe
Xapaxmepucmuka omeema oanl

JlaH monHbBIN, pa3BepHYTHII OTBET Ha TIOCTABIICHHBIM BOMPOC, MOKa3aHa COBOKYMHOCTH | 27-30
OCO3HAHHBIX 3HAaHWKA 00 O0O0BEKTe, NPOABIAIOIASACS B CBOOOJHOM ONEPHUPOBAHUH
MOHATUAMHU, YMEHUHU BBIIEIUTHh CYIIECTBEHHBIE U HECYLIECTBEHHBIE €ro IPU3HAKH,
MIPUYIMHHO-CJICICTBCHHBIE CBSI3W. 3HaHHE 00 OOBEeKTe JeMOHCTpuUpyeTcs Ha (oHe
MMOHMMaHUS €ro B CHUCTeME [aHHOW HAyKW W MEXIAWCHUIUIMHAPHBIX CBsized. OTBeT
¢dopMmynupyeTcs B TEpMHHAX HAyKHM, HW3JI0KEH JHTEPaTYpPHBIM S3BIKOM, JIOTHYEH,
JI0Ka3aTelieH, IEMOHCTPHUPYET aBTOPCKYIO MO3UINIO CTYICHTA.

JlaH monHbINA, pa3BEpHYTHIH OTBET HAa ITOCTABJICHHBIA BOIPOC, MOKa3aHa COBOKYIIHOCTh
OCO3HAHHBIX 3HAHUH 00 00BEKTE, JJOKA3ATEIHHO PACKPHITHI OCHOBHEIE MTOJIOKEHHUST TEMBI; B
OTBETE TIPOCICKHUBAECTCA UETKasg CTPYKTypa, JIOTMUYECKas IOCIENI0BaTEIbHOCTD,
OTpaXKkarolasi CyIIHOCTh PAaCKPBIBAEMBIX IMOHATHH, TEOPHil, ABIeHMI. 3HaHNE 00 00BEKTe
IEMOHCTpHUpYeTCs Ha (oHEe TMOHMMaHWS €ro B CHCTEME JaHHOM HayKu U
MEXIUCLIUIUIMHAPHBIX CBsi3eil. OTBET M3JI0KEH JUTEPaTypHBIM SI3BIKOM B TEPMHMHAX
Haykd. MoryT OBITb AOMYyIIEHBbI HEAOYETHl B OINpPEICIICHHU IOHATHH, HMCIpPaBICHHBIC
CTYAEHTOM CaMOCTOSATENILHO B IIPOLIECCE OTBETA.

23-26
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HaH HOJIHBIﬁ, paBBCpHyTBIf/i OTBET Ha IIOCTABJICHHBIN BOIIPOC, MOKA3aHO YMCHUC BBIACIUTDH
CYHICCTBECHHBIC W HECYHIECTBCHHBIC IPU3HAKH, NMPUYUHHO-CJICIACTBECHHBIC CBA3U. OrtBeT
YETKO CTPYKTYpUPOBAH, JIOTHYCH, H3JIOKEH B TEPpMUHAX HAYKH. OI[HEIKO JOITYIICHBI
HE3HAYUTEILHBIC OIIMOKKA WU HEAOUYCThI, UCHPABJICHHBIC CTYACHTOM C IIOMOIIBIO
«CHaBOJAINX» BOIPOCOB IIPEIOAABATEIIA.

19-22

JlaH MonHBIN, HO HEJAOCTATOYHO TOCJIEIOBATENIbHBIM OTBET HAa MOCTaBJIEHHBINH BOIIPOC, HO
IIPH 3TOM TIOKa3aHO YMEHHE BBIICTHUTHh CYIIECTBEHHbIE W HECYIIECTBEHHBIC MPU3HAKA U
MIPUYMHHO-CJIEICTBEHHBIE CBsI3U. OTBET JIOTMYECH U M3JIOXKEH B TePMHUHAX Hayku. Moryt
OBITh JOMyIIeHH |—2 OmMOKH B OIPENENeHWH OCHOBHBIX TOHSATHH, KOTOPBIE CTYIEHT
3aTpyOHSETCS NCIPABUTh CAMOCTOSTEIHHO.

15-18

JlaH HenoCTaTo4HO TMOJHBIA K HEIOCTATOYHO pa3BepHyThlM otTBer. Jlormka wu
MOCJICZI0BATEIBHOCTh M3JIOKCHUST UMEIOT HapylieHus. JlomymeHbl OMMOKA B PaCKPBITUH
MOHATHH, ymOoTpeOneHnn TepMHHOB. CTyIeHT He CHOCOOEH CaMOCTOSITENFHO BBIJEINTH
CYIIECTBEHHbIE M HECYIIIECTBEHHbIE MPU3HAKN U IPUINHHO-CJIEICTBEHHBIE CBs3U. CTyIeHT
MOXKET KOHKPETHU3UPOBaTh OOOOIICHHBIC 3HAHWSA, JOKa3aB Ha NpPUMEPaxXx MX OCHOBHBIC
MOJIOXKEHUSI TONBKO C TIOMOLIbIO Tpernojasarens. PedeBoe odopmienue Tpedyer
MTOTPABOK, KOPPEKIIHH.

11-14

JlaH HEenmoJHBINA OTBET, JIOTHKA W TOCIIEI0BATEILHOCTh H3I0KEHHUS UMEIOT CYIIECTBEHHBIE
HapyuieHus. JlonyiieHsl TpyObie OMIMOKW TIPH ONPEACICHUHM CYIIHOCTH PacKphIBAEMBIX
HOHHTHﬁ, TCOprI, HBHCHI/Iﬁ, BCJICACTBUC HEMMOHMMAHUA CTYJCHTOM HUX CYHICCTBCHHBIX U
HECYILIECTBEHHBIX IPU3HAKOB M CBA3Cl. B OTBeTe OTCYTCTBYIOT BBIBOABI. YMEHHUE
PACKpBITh KOHKPETHBIC IMPOSBICHUS OOOOIICHHBIX 3HAHWH HE IIO0Ka3aHo. PedeBoe
odopmiieHue TpeOyeT MONPaBoOK, KOPPEKIIHH.

7-10

JlaH HETIONIHBIM OTBET, MPECTARNISIOMINN COO0H pa3po3HEHHbBIC 3HAHUS IO TEME BOIIPOCa C
CYIIECTBEHHBIMH OIMMOKaMU B OmpeneneHusX. [IpucyTcTByloT ¢parMeHTapHOCTS,
HEJIOTUYHOCTh M3J0KeHUsA. CTYIEHT HE OCO3HACT CBsI3b JIAHHOTO IMIOHSTHUS, TEOPHUH,
SABJICHUA C APYT'UMU O6’I)CKT3MI/I JUCHUIIIINHBI. OTCYTCTBy}OT BbIBOAbI, KOHKPETHU3allUA U
JIOKA3aTeJIbHOCTh W3JIOKEHUs. Peub HerpamorHas. J{ONMOJHUTENbHBIE U YTOUYHSIOLIUE
BOIIPOCHI MPEMNOJABaTesl HE MPUBOAIT K KOPPEKUMU OTBETA CTYJIEHTAa HE TOJBKO Ha
MOCTaBJICHHBIN BOIIPOC, HO U Ha APYTI'U€ BONIPOCHI TWUCHUITJINHBI.

He IMOJIYy4Y€HBbI OTBETHI 110 06a30BEIM BOIIpoCaM TUCHUIIINHBI.

Iloxa3aTesn M KpUTEPUU OLIECHUBAHMS KOMIIETEHLMII HA Pa3JIMYHBIX 3Tanax ux opmMupoBanms,

OIMUCAHHE HIKAJI OICHUBAHUA

YpoBeHb CPOPMHPOBAHHOCTH KOMIETECHIM A

«MHHUMAJIBHBIA «MuHMMAJIBHBII «CpenHuii ypoBeHb» «BbIcokuii
YPOBEHb He ypoBenb» (50-70 6ans10B) (71-85 6ans0B) ypoBenb» (86-100
AOCTUTHYT» (MeHee Komnerenuuu Komnerenuuu 0aJ1J10B)
50 6annoB) c(hOpPMHUPOBAHBI. c(hOpMHUPOBAHBI. Kommerennuu
Komnerenunu ne c(hOopMHPOBaHBI.
c(OpMHUPOBaAHBI. CdhopmupoBansl 6a30BbIe 3HaHus 0OLIMpHBIE,

3HaHHUA OTCYTCTBYIOT,
YMEHUS 1 HaBBIKU HE
c(OpMHPOBAHBI.

CTPYKTYPBhI 3HAHUM.
YMmenust pparMeHTapHbI U
HOCSIT PENPOyKTUBHBIN
XapakTep.
JeMoHCTpUpyeTcs HU3KUI
YpOBEHB
CaMOCTOSITETBHOCTH
MIPaKTHYECKOTO HABBIKA.

CHCTEMHBIE.
YMeHHs1 HOCAT
PeNpOAYKTUBHBIN
XapakTep, MPUMEHSIOTCS
K PEIIEHUIO THITOBBIX
3aJaHuMN.
JemoHcTpupyercs
JIOCTaTOYHBIN YPOBEHD
CaMOCTOSITETBHOCTH
YCTOHYHBOTO
MIPAKTHYECKOTO HABHIKA.

3HaHUS TBEPBIE,
apryMEHTHUPOBaHH
bI€, BCECTOPOHHHUE.
YMeHHs yCHEeHO
MIPUMEHSIOTCS K
pELIEHUIO KaK
TUIIOBBIX, TaK U
HECTaHJApTHBIX
TBOPYECKUX
3aJaHUi.
JlemoHCcTpUpyeTCA
BBICOKMI YPOBEHb
CaMOCTOSITEIIBHOCT
Y, BBICOKAst
aJalTUBHOCTh
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OPaKTUICCKOI O

BOIIPOCOB B PaMKax

MPOTPaMMOM AVCIIATLINHEL;

pa3BUTHS;

HaBbIKa
OnucaHne KpuTepHeB OLlEHNBAHMS
OObyuatomuiics OObyuarommuiics Obyuarommuiics OoOyuatomuiicst
JICMOHCTPHPYET: JICMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:
- CYILLIECTBEHHBIE - 3HAHHS TEOPETUIECKOTO - 3HAHHE U IOHUMaHUE - riry0oKwe,
npoOesbl B 3HAHUAX Marepuaa; OCHOBHBIX BOIIPOCOB BCECTOPOHHUE U
y4eOHOTo MaTepuana; - HETIOJIHBIC OTBETHI Ha KOHTPOJIHPYEMOTO apryMeHTUPOBaHH
- IOMYCKAIOTCS OCHOBHBIE BOITPOCHI, o0beMa POrpaMMHOTO bI€ 3HAHUS
HPHHIUIHATBHBIC OLINOKH B OTBETE, Marepuaa; HIPOrPaMMHOTO
OLIMOKH NPU OTBETE | HEOCTATOYHOE TTOHUMAHHUE - TBEP/IbIC 3HAHUS Marepuana;

Ha OCHOBHBIE BOIIPOCHI CYIL[HOCTH M3J1araeMbIX TEOPETHYECKOTO - TIOJTHO®
Ouiera, OTCyTCTBYET BOIIPOCOB; MarepHana. MOHUMAaHHe
3HAHWC U IOHUMAHUE | - HEYBEPEHHBIC M HETOYHbIC -CIIOCOOHOCTh CYIIHOCTH H
OCHOBHBIX IMOHITHI U OTBEThI Ha YCTaHaBJIMUBATh U B3aMOCBA3HU

KaTeropui; JOTIOJIHUTEIBHBIC BOTIPOCHI; OOBSICHSATH CBSI3b paccMaTpuBaeMbIX
- HETIOHUMaHHe - HEZIOCTATOYHOE BJIa/ICHUC NPaKTUKH U TEOPHH, MPOLIECCOB U
CYLIHOCTH JINTEPATYPOH, BBIABIIAITH IPOTUBOPEYHS], | SIBJICHUMN, TOUHOE
JOTIOTHUTENBHBIX PEKOMEHIOBaHHOM npoOJIeMbl U TSHACHIUH | 3HAHHE OCHOBHBIX

MOHSTUN B paMKax

3aJlaHui Ouera; - yMeHHe 0e3 rpyObIxX - MPaBWIbHBIE U 00Cy)KIaeMBIX
- OTCYTCTBHE YMEHHUSA ommnOOoK pemarb KOHKpETHEIE, 0e3 TpyOBIX 3aJlaHul;
BBITIOJTHATD NpaKTHIECKUE 33/1aHM, omMOOK, OTBETHI Ha - CI0cOOHOCTH
MPaKTUIEeCKUE KOTOPEIE CIeAyeT MOCTaBJICHHBIE BOIPOCHL; | YCTaHABIMBATh U
3aJaHusl, BBITTOJTHUTb. - yMEHHE pemarb OOBSICHATH CBA3b
IpeTyCMOTPEHHBIE NpaKTHYECKUE 33/1aHMS, NPaKTHKA U
POrpaMMOi KOTOpBIE CIIEyeT Teopuwy;
JUCIUTUIAHBL BBITIOJTHUTE; - JIOTUYECKH
- OTCYTCTBHE - BJIaJICHHE OCHOBHOM HIOCJIeT0BaTEIIbHBIE
TOTOBHOCTH JHUTEpaTypoH, , COJIepIKaTeNIbHbIC,
(cmocobHOCTH) K PEKOMEHIOBaHHOMH KOHKPETHBIE U
JIMCKYCCHH M HU3KYIO nporpaMmon UCUEPITBIBAIOIINE
CTEIeHb JMCIUIUIAHBI; OTBETHI Ha BCE
KOHTAKTHOCTH. - HAIM4Ke COOCTBEHHOHM | 3amaHus Ouiera, a
000CHOBaHHOW TIO3UITUH TaKxke
10 00CyK/1aeMbIM JIOTIOJTHUTEIIbHBIE
BOITPOCaM. BOITPOCHI
Bo3MoxHBI 3K3aMEHATOPa;
HE3HAYNTEIbHBIC - yMEHHUE penath
OTOBOPKH M HETOYHOCTH B NpaKTHYECKUE
PACKPBITHH OTEIBHBIX 3aJJaHuS,
TTOJIOKEHUH BOTIPOCOB - cBOOOAHOE
Ousera, MPUCYTCTBYET UCTIONIb30BaHKE B
HEYBEPEHHOCTh B OTBETaX OTBETax Ha
Ha BOIIPOCHI BOTIPOCHI
MaTepHajIoB
PEKOMEHTIOBAaHHOM
OCHOBHOM 1
JIONIOJIHUTEIbHOU
JIUTEPATYPBHIL.
Ouenka Onenka Ounenka «xopomo» / Ounenka
«HEY/I0BJIETBOPUTEJIb | «YI0OBJIETBOPUTEIbHO» / «3aYTEHO» «OTJIHYHOY /
HO» /He3a4TeHO «32aYTEHO» «324TEHO»

Tembl 1a60paTOpHBIX padoT (J/IaGopaTopHbBIil NPAKTHKYM).
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JlaGopaTopHBIi TPaKTUKYM Y4eOHBIM IIJTAHOM HE MPETyCMOTPEH.

IIpumepHasi TeMaTHKa KypCOBBIX PadoT.
KypcoBbie paboThl y4eOHBIM MIAHOM HE MPEIYCMOTPEHBI.

9. YueOHO-MeTOMUYECKOE U NH(OPMAIHOHHOE 00ecTedeHHE TN CIUTLTHHBI (MOTYJIs)
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obpazoBarenbHBIN KypHaI. 1996. Nel10. C. 33 - 41.
26. CrenanoB H.®. CnokHbI MUp 3JIeMEHTapHBIX aKTOB XUMHUYECKHX peakiuid // CopocOBCKHUiA
oOpasoBartenbHbIi KypHaL. 1996. Nell. C. 30 - 36.
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https://www.biblio-online.ru/bcode/438170
https://www.biblio-online.ru/bcode/380242
https://www.biblio-online.ru/bcode/380242
https://www.biblio-online.ru/bcode/444075
https://www.studentlibrary.ru/book/ISBN9785001018957.html
http://biblioclub.ru/index.php?page=book&id=475632
http://www.studentlibrary.ru/book/ISBN5922105779.html

217. CrenanoB H.®. Xumuueckas CBsA3b B MPOCTHIX ABYXaTOMHBIX MoOJjekyjax // CoOpoCOBCKUi

obpazoBareibHbIi xkypHaI. 1998. Nel10. C. 37 - 43.

B) mporpammHoe obecnieuenue u UHTepHeT-pecypcehl
O6ecrieyeH IIOCTYI K COBPEMEHHBIM TPOPECCHOHAIBLHBIM 0a3aM JIaHHBIX, HH()OPMAaIMOHHBIM

CIPaBOYHBIM M MOUCKOBLIM cuctemaMm (oubmuoteka COI'Y):

DJeKTpOHHAasi OubJauoTeka nuccepraunii m apropedeparo PI'G (Ob/1 PI'b)

Tpebyercs peructpauus B Oudanorexke COI'Y

IBC «YuuBepcurerckas oudanoreka ONLINE»

Tpebyercs peructpanus B Oudanorexke COI'Y

IBC «Hayunas »JjeKTpoHHast 0udanoreka eLibrary.ru»

CamocTosTeNbHas perucTpaIis Ha caifTe

IBC «KoHcyabTaHT cryaenTa» CTyaeHuecKasi 3J1eKTPOHHAS OHOJIHOTEKA 10 MEIUIMHCKOMY M

g}aDMaHeBTI/I‘IECKOMV 00pa30BaHNIO, A TAKJKE 110 eCTECTBEHHBIM U TOUYHBLIM HAVKAM B 11€JI0M

Tpebyercs peructpanus B oudnmnorexe COI'Y
IBC «IOpaiiT» — 00pa3oBaTeJbHAdA CPeia, BKIIOYAIOIAT BUPTYAJILHLIA YHTAJbLHBINA 321
YYEOHHKOB H V4e€OHBLIX IOCOOHH OT ABTOPOB M3 BeAYIINX BY30B Poccuy Mo BceM HANPABJECHUAM U

CHENHATBLHOCTAM
Tpebyercs peructpanus B oudnmnorexe COI'Y

Springer Customer Service Center GmbH (6a3a qaHHbIX, COAEpIKAIIHE 3JIEKTPOHHBIC H3TAHUSI
nznarenberBa Springer Nature 3a iepuoj 2011 — 2017 rr. (MoJTHOTEKCTOBAst KOJUICKIINS B KOJIMYECTBE 46
332 xHHT)

CaiiT nuctanmonnoro odyyenuss COI'Y http://Ims.nosu.ru/
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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 PeaTn3alHI0 00pa30BaTeIbHBIX POrPaMM

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

Ne HaumenoBanue IMpunan Anpec Cgenenus o Ne norosopa Cpok neiicTBus Kou-Bo Xapakrtepucrt
DJIEKTPOHHOT 0 JICHKH o NpaBo Ha NPaBo o TO4YeK goctyna/ HKa
Ne caiita 3aKJI0YEHHOTO0 10TOBOPA .
pecypca 0CTh obJsaareJe ucnoab3zoBanus IbC nmoJib30BareJiei J0CTyna
Iorosop Ne 135-06/14 i
o1 12.092014 . 12.09.2014 r.-11.09.2015 1. 7000
Jorosop Ne 167-08/15 i
o1 12.09.2015 . 12.09.2015 r.-11.03.2016 1. 7000
Horosop Ne 58-02/16 )
o1 09.03.2016 . 12.03.2016.r.-11.09.2016.r. 7000
Iorosop Ne 202-08/16 )
o1 24 08.2016 I 12.09.2016 r.-11.03.2017 r. 7000
florosop Ne 069-02/17 12.03.2017r. -11.03.2018r. 7000
" nip://ww o 1%4.- )
YHuBepeHTeTCKAs w. «Hexc- Jlorosop Ne 184-08/17 12.09.2017-11.02.03.2018. 7000 Ho IP-anpecy
1 ondanoTeKa CropoHHsIs o ot 04.09.2017 0e3MMMUTHBIN
Online" bIl?JIIOCIU Menay Iorosop Ne 056-02/18
Tu 2 Uo0- -
o1 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Torosop Ne 163-10/18 i
o1 30.10.2018 17.10.2018r.-31.12.2018r. 7000
Jorosop Ne 21-02/2019 )
o1 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
Horoeop Ne75-06,19 i
Or 8.07.2019 01.07.19r.-31.12.2019r. 1000
Horoeop Nel171-12,2019 )
o1 10.02.2020 10.02.2020r. - 31.12.2020r. 1000
JneKTpoHHas florosop Ne 095/040100 12.04.2014 1.-11.04.2015 . B UHTALHOM
onobJIHOTEeKA https://dv ot 04. 04. 2014 1. e
. CroponHsst OI'BY "PI'B" 10
2 auccepTanui s.rsl.ru o HB COry
Horosop Ne 095/04/0216
PI'B (31;)1 PFB) ot 18.05.2015 r. 18.05.2015 r.-17.05.2016 . O3 IMMUTHBIH
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http://www/
http://www/

Horosop Ne 095/04/0308
ot 24.08.2016 1.

23.09.2016 r.-22.03.2017 r.

Horosop Ne 095/04/0199 ot
08.11.2017 r.

27.11.2017r. mo 26.05.2018r

Horosop Ne 095/04/0135
or 15.10.2018

15.10.2018r.-15.01.2019r.

Horosop Ne 095/04/0029
ot 19.02.2019

01.03.2019r.- 31.05.2019r

Horosop Ne(095/04/0130
0Or01.07.2019

05.08.2019r. -05.11.19r.
B cBsi3u ¢ mangemueit joctyn
npojuieH 1o 23.11..2020r.

DJIeKTPOHHASA Croponnsist | http://ww 000 Nol74KC/09-2014 200 kapt goctyna | Oe3TMMHUTHBIHI
T wstudme | (DOTAPy | #OTOROP R IS I20140T 1 90.09.2014r. - 20092015,
«KoHcyabTant dlib.ru/ o
OOO»ITonurex 300xmoueit 0e3MMMUTHBIN
CTy/IEHTa» -
pecype» Hlorosop ;7"’};;5;;}/9(12 201901 1 1 03.2019r.01.03.2020r. | moctyna. 300 kapr
T ) JIOCTyIa
OOO»ITonuTex
pecype» Horosop Ne208CJI/01-2020 26.01-2020r.-26.02.2021r.
YHuBepcaabHas : florosop Ne 77-T1 01.07.2016 1.-31.12.2016 1. Kot-Bo
dlib.eastv ot 04.05.2016 . .
0a3a manHbIX «East- | CropoHHsIs iew.com 000 «HBucy i No 3100 JIOCTYIIOB besnmumuTHbIN
Viewy ' OroBop e 5 1= - HE OTPaHUYCHO
o1 10.01.2017 1. 01.01.2017 r.-30.06.2017 r. p
33?12"{;?:% 00O "Hayunas Jlutien3nonHOE Kon-Bo
on 6.111[4)0Te1<a AJIEKTPOHHAS cornamerne Ne 5051 beccpounoe JIOCTYTIOB beznmumuTHBIM
eLibrarv.ru oubnmoreka" ot 02.09.2009 r. HE OIPaHUYEHO
Y. http://elib
CroponHsst farv i Horosop
S v Ne SU-20-12/2016-1 Kon-8o o IPoaoec
32 AAHHbIX 000 PYHDB o1 28.12.2016 T 29.12.2016 1.-28.12.2026 . JIOCTYIIOB APECY
«IBC elibrary» 0E3TMMHUTHBIN

JInnien3snonHoe cornamenue Ne
4758

HE OIPaHUYEHO
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DJIeKTPOHHAS
OondanoTeKa
«lOpaiir»

CropoHHsist

biblio-
online.ru

000 «tOpaitT»

Kon-Bo

Horosop Ne 1910 B Io IP-ampecy
o1 27.02.19 01.03.2019r. — 01.03.2020r. JIOCTYTIOB sV T
HE OTPaHHYCHO
Kog-so ITo IP-agpec
Horosop Ne32008816384 01.03.2020 1. -28.02 2021 1. JIOCTYTIOB AP }1
O€E3JIMMUTHBIN

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

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

I'OCThwr http://www.vsegost.com

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

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

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

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

9. Bbaza JTAHHBIX PedeparuBHBIX JKypHaJOB
http://wwwz2.viniti.ru/index.php?id=238&Itemid=53&option=com_content&task=view
10. https://www.edu.ru/ "Poccuiickoe obpa3zoBanue" DenepanbHblii mopran. Karamor o0pa3oBaTelbHBIX
HHTEPHET-PECYPCOB.

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

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

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

14. DnextponHble XMMHUUYeckue OuOMMoTexkn: Www.chemlib.ru, www.chemist.ru, www.chemnet.ru

NG~ WDN

BUHUTHU

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

CocTaB JHIIEeH3HOHHOTO M CBOOOIHO PACIPOCTPAHSIEMOI0 MPOrPAMMHOT0
o0ecrneyeHnsi, B TOM YHCJIe 0TEeYeCTBEHHOT0 MPOU3BOICTBA

Ne HaunmenoBanue Ne norosopa(auueH3ust) Crpana
n/n NMPOU3BOIUTE/Ib
1 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
3 Cuctema TectupoBanus Sunrav | Ne468 ot 03.12.2013 UIT Poccus
" | WEB Class Cynrarymus P.T.(6eccpodHo)
4. | Kasperksy Endpoint Security 10 22.01.2024 Poccus
[IporpamMmmHuoe obecnieuenue ansi | CBOOOIHOE MPOTrPaMMHOE CIIA
5. | peaaKkTUpOBaHUS XUMHUYECKUX obecnieuenne(06eccpouHO)
dopmyn Isis Draw
CucreMa noucka TeKCTOBBIX No4576-1 oT 17.01.2022 Poccus
6. | 3auMCTBOBaHMIA (mevicrButenen 1o 31.12.2022r) c
«AnTtumiaruar.BY3» 3A0 «Antu-Ilarnar»
[Iporpamma ayis O9BM «bank Pa3paborka COI'Y cory
BOIIPOCOB JIJIsl KOHTPOJIA CBUIETENBCTBO O
3HAHUW» TOCY/IapCTBEHHOW PETUCTPALIUU
7.
nporpammsl st OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
8. | Koncymnprant+ Poccus
Cisco Webex - Cucrema | OOO Aiicrek porosop Ne J[67-2021 | CIIIA
9. IIPOBECHHS BEGHHAPOB. ot 03.08.2021 - 03.08.2022r
10. | MOODLE BecrnatHoe poccuiickoe CIIA (6ecruratHoe
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http://plato.stanford.edu/entries/chemistry/
http://www.hyle.org/journal/concept.htm
http://www.vsegost.com/
http://www.chemistry-chemists.com/Uchebniki.html
http://chemport.ru/
http://ximicat.com/
http://www.nehudlit.ru/books/subcat281.html
https://minobrnauki.gov.ru/
http://www2.viniti.ru/index.php?id=238&Itemid=53&option=com_content&task=view
https://www.edu.ru/
http://www.rsl.ru/
https://www.elibrary.ru/defaultx.asp
http://www.lib.msu.ru/
http://www.chemlib.ru/
http://www.chemist.ru/
http://www.chemnet.ru/
https://www.scopus.com/
https://clarivate.com/webofsciencegroup/solutions/web-of-science/

poccHiickoe)

JIn4HbIA KaOuHET Jlunensus Geccpoynast Poccust
11. | cTyaeHTa/coTpyaHUKA Tex.conpoBoXIeHNUE OT
14.03.2022 r
DreKkTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccus
12. | nuccepranuu u aBropedeparos | TpeOyercs perucrpanus B
PT'B(OBJ] PI'b) oubmmorexe COI'Y
DBbC"YHuBepcuTeTCKasn https://biblioclub.ru Poccus
13 ouobmmoreka ONLINE" TpeOyercss  perucrpanus
' oubmmoreke COI'Y
OBC «Hayunass onektponHas | http://elibrary.ru. Poccus
6ubnuoteka eLibrary.ru» Tpebyercs perucTpanus
14. oubanorexke COI'Y
YHuBepcanbHas 6a3 TaHHBIX https://dlib.eastview.com CIIA
15. | East View
ObC «KoncynbranT crynenta» | http://www.studentlibrary.ru Poccus
CryneHueckas 3JeKTpOHHAs Tpebyercs perucTpanys
O6ubIMoTeKa M0 MEAUIIMHCKOMY | 6ubmmoreke COTI'Y
16. | u papmaneBTHIECKOMY
00pa3oBaHUIo, a TAKXKE MO
€CTECTBEHHBIM U TOUHBIM
HayKaM B I[€JIOM.
3BC «fOpaiiT - www.biblio-online.ru Poccus
oOpa3oBarenpHas cpeja, TpeOyercst perucrpanus
BKJIIOYAKOLIasi BUPTYaJIbHBIA oubmmoreke COI'Y
YHUTAIBHBIN 3271 YUeOHUKOB U
17. | Y4€OHBIX OCOOHIA OT aBTOPOB

U3 BEAYLIUX BY30B Poccuu no
BCCM HAIIPaBJICHHUAM U
CIICIHUAJIbHOCTAM
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https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

10. MaTepuajbHO-TEXHUYECKOE 00ecneyeHue TUCHUILINHBI (MOTYJIs)

Ne Haumenosanue HaumMeHoBaHue MOMEIICHUIA AJIsl MPOBEACHUS BCEX BUAOB YUeOHOH NesTeIbHOCTH, Anpec (MECTOIONIOXKEHHUE )
/Tl | y9eOHBIX MIPEIMETOB, | MPEIyCMOTPEHHON y4eOHBIM IJIAHOM, B TOM YHCJIE TIOMEIICHHS I CAMOCTOATEIbHON paOOTHI, C |TOMEIIEHHH TSI TPOBECHHS BCEX
KypCOB, IUCLMIUIMH | YKa3aHHEM IepedHs OCHOBHOTO 000pYIOBaHuUs, YUeOHO-HATIISITHBIX MOCOOUH U UCTIONB3yeMOro | BHIOB y4eOHOU AEATETLHOCTH,
(Momyneit), IpaKTHKH, MPOTrPaMMHOTO O0eCIIeUeHHSI OpeayCMOTPEHHOH yueOHBIM
VHBIX BUJIOB yueOHOI TUTAHOM (B CITy4ae peaan3alim
JEATEIBHOCTH, 00pa3oBaTenbHON IPOTPAMMEBI B
HIpEAYCMOTPEHHBIX ceTeBoi (hopMe JOMOTHUTEIBEHO
y4e€OHBIM TUTaHOM YKa3bIBACTCSI HAUMEHOBAHUE
o0pa3oBaTeIbHOMN OpraHU3alMH, ¢ KOTOPOI
IPOrpaMMBbl 3aKJIIOYEH JIOTOBOP)
1. |CrpoeHue BelecTBa Y4e6Hble ayTUTOPHH 17151 IPOBEICHUSI 3aHITHIA JIEKIHOHHOTO THIIA, CEMHHAPCKOT0 THNA, KypcoBoro |Poccuiickas ®enepanust, 362025,

NPOEKTHPOBAHMUS (BHINOJTHEHUSI KYPCOBBIX PadoT), IPYNNOBHIX U HHANBHIYAJIBHBIX KOHCYJIbTAIMIA,
TeKYUIero KOHTPOJIsI M MPOMEKYTOYHOI aTTecTalllM, a TAK:Ke CAMOCTONATEJbHOH padoThI
00Yy4arOIMXCsI: TIPETIOIABATEIILCKUN CTOJI; CTYJI; CTOJIBI s 00YJaIOMNXCsl; CTYJIbs; Kadeapa; KiaccHas
JIOCKa.

Oo6opynoBanue: [Ipoekrop Epson EB — 735Fi. KoMrutekT moctaBku: (KperieHUe sl TPOSKTOpa, IHYP
MIUTAaHUS IPOEKTOPA, MATHHUTHO-MapKepHas 1ocka — 1 mr, Hoyr6yk «AMCUJITEXHO» - 1t
IIporpammuoe obecnieuenme: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema TecTupoBanus Sunrav
WEB Class (beccpounoe I10); ITporpammHoe obecriedeHue st peJaKTUPOBAHUSL XUMHYECKUX GopMyIt
Isis Draw (Beccpounoe I10); Koncynbrant mitoc; CucteMa noucka TeKCTOBBIX 3aUMCTBOBaHHIA
«Antumuaruat.BY3»; [Iporpamma muist OBM «bank BonpocoB juist KOHTpoJIst 3HaHui»; Cisco Webex;
MOODLE; neMoHCTpallmoHHbIE ¥ Y9eOHO-HATJISIHBIE TOCOOUS (BUICOTPE3CHTAIINS).

Pecniy6nuka CesepHast OceTust —
Ananus, r. BnagukaBka3s, Batytuna,
I. 44-46, YueOHbIit kopiryc Ne 7
(YK Ne 7), ayouropus Nel14

JlaGopaTopus ¢pu3MIECKOii U KOJJIOUTHOH XUMHUU

IPENoaBaTeNIbCKUI CTOII; CTYJI; CTOJIBI 00YYAIOIIUXCsl; CTYJIbs; Kadeapa; KilaccHas JOCKa.

O6opynoBanue: [Tpoekrop Epson EB — 735Fi. KoMrutekT moctaBku: (KperieHue Al MPOEKTopa, IHYp
IMTAaHUs POEKTOPA, MATHUTHO-MapKepHas 1ocka — 1 r, Hoyr6yk «AMCUJITEXHO» - 1t
IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema TectupoBanus Sunrav
WEB Class (beccpounoe I10); [IporpaMmHoe oOecrieuenne uist pelakTHPOBAHHSI XUMUIECKUX Gopmy Isis
Draw (beccpounoe I10); Koncynprant mitoc; Cucrema Noucka TEKCTOBBIX 3aMMCTBOBAHHN
«Antumnarnat.BY3y»; Ilporpamma mmst OBM «bank BonpocoB i1t KOHTpoJis 3HaHm»; Cisco Webex;
MOODLE; neMoHCTpallmoHHbIE ¥ Y9eOHO-HATISTHBIE TOCOOUS (BUICOTPE3CHTAIIN).

[xad BeITsKHOM ¢ IoABOAOM Boabl [IIB HBK - 1 .

Ob6opynoBanune: YJIK «®Pusndeckas i KOongHast XUMUs» - 1mt. CymnibHBINA mKad KOHBEKITMOHHBIN
[I1C-40-01- 1wt. MoHomep M-510 crangapthslit — 2 mt. Konopumerp KOK-2MII — 1 wt. Kanopumerp KJI-
5 — lmr. Pedppakromerp UPD 45452M ¢ noncserkoit — 1 . [Tonspumerp kpyrosoit CM3 — 1 mir.

Poccwuiickas ®enepanus, 362025,
Pecniy6nuka CesepHast OceTust —
Ananus, r. BnanukaBka3s, BatyTtuna,
I. 44-46, YueOHbIit kopiryc Ne 7
(YK Ne 7), aynuropus Nel14

o1




Konnykromerp MAPK-603/1 — 1 twt. Becst mabopatopasie CAS MW 120 — 1 mit. Becbl 1abopatopHbie
nperusnonasie ET-300I1 — 1 . Aranmmzatop «9kemept-001» — 1 mT. Tepmoctar HUBER — | mt. pH-
metp «AHHOH-4100» - 1 mt. pH-MeTp-mumBoabpT™eTp pH-150 MU- 1 mt. Becst AND HL-1- 1 . Becst
WT-250- 1 wt. MarnutHas memanka [13-6110- 1mr. bans Bogsnas- 1 mwt. Mukpockon «Mup 2»- 1 .
pH-metp pH-340 — 1 mt. Hentpudyra OITH -3- 1 mt. Horomep M-510 crarmaptasiii — 2 mt Komopumerp
K®K-2MIT - | mr Kanopumetp KJI-5 — 1t Pedpakromerp MPD 45452M ¢ moacBerkoii — 1 mT
Honspumetp kpyrosoit CM3 — 1 mir Kongykromerp MAPK-603/1 — 1 it Becsl naGoparopusie CAS
MW?120 — 1 T Becsl naboparopusie npennsuonusie ET-30011 ¢ moBepkoitAHanuzarop «Okcmept-001» — 1
wt. pH-meTp\nonomep(crarmonapusiii) Aunon-4100(-2...14pH) — 1.

JlabopaTopuu: KOMIbIOTEPHBIE KJIACCHI VI TEKYILEro KOHTPOJISI U POMEKYTOYHOM aTTecTaluu, a
TaK’Ke CaMOCTOSATEeIbHOIT padoThI 00yUaloUIUXCS:

MPEroIaBaTeNbCKUI CTOII; CTYJI; CTOJBI 00YYAIOIINXCS; CTYJIbs; Kadenpa; kiaccHas qocka. ObopynoBaHue:
KOMIIBIOTEPHI AJI1 KOMIIBIOTEPHOI'O KJIaCCa B KOMIUICKTC C IPOTPpaMHBIM 06CCHe‘IeHI/ICM, BBbIXOAOM B CE€Th
WHTepHeT 1 JOCTYIOM B 3JIEKTPOHHYI0 00pa3oBaTenbHyto cpeay COI'Y— 12mT, nctouHukm 6ecnepeboitHor
nutanus, Ippon, kommyrtatop ms kiacca D-Link DGS-10240, natepakTuBHAs JOCKa
781702070/15112/11344/2 — 1mr. mpoektop Beno MX503 — 1.

IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema tectupoBanus Sunrav
WEB Class (beccpounoe I10); [IporpamMmHoe oGecrieueHne uisi peIakTHPOBAHHSI XUMUYECKUX Gopmy Isis
Draw (beccpounoe I10); KoncynbTant mitoc; CuctemMa momucka TEKCTOBBIX 3aUMCTBOBAHHIA
«Antumuaruat.BY3»; [Iporpamma mist OBM «batk BonpocoB aiist KoHTpoJis 3HaHuiy; Cisco Webex;
MOODLE; nemMOHCTpanioHHbIE U y4eOHO-HATIISIHBIC TOCOOUS (BUACOTPE3CHTALINA).

Poccuiickas ®enepauus, 362025,
Pecniyomuka CesepHast Ocetnst —
Ananus, r. BnanukaBka3s, Batytuna,
I. 44-46, YueOHbIit kopiryc Ne 7
(YK Ne 7), ayouropus Ne614

bubdanoreka, B TOM 4HCJIe YATAJbHBIN 3a.1:

cToJbl, cTynbs; [IK oOydarommxcs.

Iporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema tectupoBanus Sunrav
WEB Class (beccpounoe I10); IIporpamMHoe obecrieueHue At peAakTUPOBaHust Xumudeckux dpopmyi ISis
Draw (beccpounoe 110); KoncynbranT mitoc; CructeMa morcka TeKCTOBBIX 3aMMCTBOBAaHUI
«Antumuaruat.BY3»; [Iporpamma mist OBM «batk BonpocoB jutst KOHTpoJis 3HaHuiy; Cisco Webex;
MOODLE; neMoHCTpallmoHHbBIE ¥ Y9eOHO-HATJISTHBIE TOCOOUS (BUICOTPE3CHTAIIN).

OBC "Yuuepcurerckas oudarnoreka ONLINE" https://biblioclub.ru ;95C «KoHcyabTanT cTymeHTa
http://www.studentlibrary.ru crymenueckas aneKTpOHHast GHOINOTEKA IO MEAUIIMHCKOMY U
(hapmareBTHUECKOMY 00pa30BaHUIO, a TAKXKE M0 €CTECTBEHHBIM U TOYHBIM Haykam B miesioMm; DbC «FOpaitt»
- 00pa3oBaTeNbHas cpelia, BKIIFOYAKOIIAS BUPTYaTbHBIA YUTANBHBIA 331 YICOHUKOB M YU4eOHBIX TTOCOOHIA OT
ABTOPOB U3 BEJYIIMX ByX0OB Poccuu 1o BceM HalpaBJieHHsM U CrieruaibHoCTsIM WWW.biblio-online.ru,;
JIEMOHCTPAIIMOHHEIC U Y4eOHO-HATISATHBIC ITIOCO0Us (BUICONPE3eHTAIN ); DICKTPOHHAS OUOIHOTEeKA
nucceprauun u apropedeparos PI'B(DB/] PI'b) https://dvs.rsl.ru; 3BC «Hay4Has 3nekTpoHHas 6ubanoTeka

eLibrary.ru» https://biblioclub.ru

Poccuiickas ®enepauus, 362025,
Pecniyomuka CesepHast OceTnst —
Ananus, r. BnagukaBskas,
Leperemu/Batyrura, x. 16/19,
VYueonsrit kopiryc Ne 6 (YK Ne 6)
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https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
https://dvs.rsl.ru/
https://biblioclub.ru/

11. JIucT 00HOBJICHHS/AKTYATH3ANHH

[Iporpamma 0OHOBJICHA (aKTyaIM3UpPOBaHA) B COOTBETCTBUU C:

1) ITonoxxenneM o O6aITEHO-PEUTHHTOBOM CHCTEME OIIEHKH YCIIEBAeMOCTH CTYACHTOB ISl HAIIPaBICHHIA
OakanaBpuara 1 crieruanuTera heaeparbHOro TOCyJapCTBEHHOTO OI0PKETHOTO 00pa30BaTENFHOTO YIPEKISHHS
BeIciiero oOpa3oBanus «CeBepo-OceTHHCKUH TOCynapcTBEeHHBIM yHuBepcuteT uMmeHu Kocra JleBaHoBmua
XerarypoBay, npuHATEIM YueHbIM coBeTtoM COI'Y 30.09.2021 r. (BHeceHbl U3MEHEHUS B IIKAIY OIICHOYHBIX
CPEICTB);

2) OOHOBJICHHBIM MEPEYHEM MATEPHATHLHO-TEXHUYECKOTO OCHAIICHUS (haKyJIbTeTa XUMUU, OUOJIOTHU U
OMOTEXHOJIOTHHY.

[Iporpamma paccMOTpEHa U YTBEPXkKACHA Ha 3aCeIaHUM Kadeapbl OPraHnIeCKO XUMUU

ot «8» ampenst 2022 r., mporoxoin Ne 8.

[TporpamMma omoOpeHa Ha 3aceaHuy coBeTa (HaKyIbTeTa XUMHH, OMOIOTHU U OMOTEXHOJOTHU OT «25%
anpens 2022 r., mpotokon Ne 6/21-22.
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