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IJJAHOM TOATOTOBKHM OakanaBpa rmo HanpabieHuio 04.03.01 Xumusi, yTBEp)KICHHBIM YUYEHBIM COBETOM
@®I'BOY BO «COT'Y» (nmporokon Ne 9 ot 27.04.2023 1.).

CocraButens: crapmuii npenoaasatens .M. Eropos

Pabouas npoepamma Oucyuniumer npumnama 6 cocmase OCHOGHOU NPOPecCUOHATbHOU
00pa3o08amenbHOlU NPOSPAMMYL peuerHuem yueHo2o cogema (npomoxon Ne 9 om 27.04.2023 2.).



1. CTpykKTypa u 001asi TPyA0€MKOCTb JUCIUILIMHBI.
OO01mas TpyI0eMKOCTh AUCITUILTMHEBI COCTaBIsIeT 4 3aueTHbIe eMUHUIEI (144 yaca).

Ounas dopma o0ydeHus 3aounas popma oOyueHHs
Kypce 4
CemecTtp 7
Jlexkuuu 34
[IpakTdeckue (CeMUHAPCKUE) 3aHATUS 34
JlaGoparopHbie 3aHATHUS
KoHncynprammm
WToro ayMTOpHBIX 3aHATUI 68
CamocrosiTenpHas pabora 40
(B TOM 9HCIEe KypcoBas pabora) -
Popma KOHTPOIIS
OK3aMeH 36
3ayer
O011ee KOIMYECTBO YacoB 144 (4 3.e.)
2. Lean ocBoeHMs THCHUTLINHBI.

Ienpro ocBoeHms yuyeOHOU mucrurumHbl «CTpoeHHE BelmecTBay, sBistomielics dacteio OIIOII mo
HanpasieHuto 04.03.01 Xumus n obecneunBaromeii peamuzanuio ®I'OC 3++ mo gaHHOMY HampaBlIeHUIO, B
COOTBETCTBHU C TpeOOBaHHUAMH MPO(ECCHOHANBHBIX CTaHAapToB, cooTHeceHHbx ¢ PI'OC BO (01.001
«[lemaror», 01.003 «Ilemaror momomHWUTENFHOTO 0Opa3oBaHWA AT W B3POCHBIX», 26.006 «Crenuamict mo
pa3paboTke HAHOCTPYKTYPUPOBAHHBIX KOMIIO3HMITMOHHBIX MarepuaioBy, 40.011 «Crenmamuct mo HaydHO-
WCCIIEIOBATENIbCKUM ¥ ONBITHO-KOHCTPYKTOPCKMM pa3paboTKam»), SIBIAETCS 3HAHHWE CaMbIX Pa3UYHBIX
XUMUYECKUX MPOSIBIICHUH BEIIECTBA: €ro PeaklMOHHON COCOOHOCTH, MPOCTPAHCTBEHHOTO CTPOSHUS MOJIEKYIL,
Hanbosee BaKHBIX (DU3NUECKUX CBOWCTB aTOMOB, MOJIEKYNl M MX aHcaMOliei, KOTOpble CBOJSTCS K CBOMCTBAM
CHUCTEM SJIEp U 3JIEKTPOHOB M ONPEAEISIIOTCA (PU3NIECKUMH 3aKOHAMH, ONKCHIBAIOIIMMH B3aUMOJCHCTBHE SIIED
U 3JIEKTPOHOB Mexny coboil. Croma OTHOCHTCS coAep:KaHHE MOHSTHH "cTpoeHue BemecTBa" W "CTpyKTypa
BeIlleCTBA'", a TAKXKe Pa3lUYHbIe acleKThl TEpMUHA "CTpOEHHE MOJIEKYNI'": TOMOJIOTUYECKH, TeOMeTPUIECKHil,
ANIEKTPOHHBIA U IPYTHE, YIIOPSIJOUSHHBIC H HEYTOPSI0YEHHbBIE CTPYKTYPhI KOHJICHCUPOBAHHBIX (Pa3.

3anayu u3yyeHust TUCHUNIAHBL

1) HayuuTs cTyaeHTOB pemiarh clieAyIomue MPUKIIaIHble XUMUYECKHE 3a/1auH:

e BruncieHue reoMETpUYECKUX XapaKTEPUCTHK KECTKUX MOJIEKYJT

e  BrruncieHue NOTEHIMAIBHBIX KPUBBIX U1 BHYTPEHHHUX BpAILCHUH.

e BruncieHue 3apsgoB Ha aToMax M CBSI3SX M IOCTPOEHHE KapT pachpelesieHUs SJICKTPOHHOH IUIOTHOCTH
BJIOJIb Pa3HBIX CEYEHUH B TPOCTPAHCTBE MOJIEKYJIbI.

e AHajM3 Ha 3TOM OCHOBAaHUM (C ITOMOIIBIO, B YACTHOCTH, MTOHATHUS IUIOTHOCTH 3JIEKTPOHHO-SJEPHBIX CHII)
XapaKTepa XMMUYECKUX CBSI3EH.

e  Bruncienue JUMONEHBIX MOMEHTOB MOJIEKYIT.

e Brruciaenue MOCIL

e  Brucienue nonasipuzyeMocTeil MOJIEKYII.

e  Anamm3 3¢ ¢eKTOB repeHoca 3apsaa Ipu peaKiusix.

e  AHanu3 BHYTPUMOJIEKYJSIPHBIX BIMSHUM, B YaCTHOCTH, OJSIPHBIX 3aMECTUTENIEH.

e Bruncnenue TEIOT peakuuii.

e [IpumeHeHHE CBONCTB CHMMETPUH MOJIEKYJISIPHBIX OpOUTAIIeH [T TPOTHO3UPOBAHMUS X0/1a PEaKIUH.

e BriuncieHue noBepXHOCTEN U MMyTEH XUMHYECKUX PEAKLU.

e AHanu3 BO3MOXKHBIX MEXaHH3MOB XMMHYECKHX PEaKUUil HAa OCHOBE OOLIeH CTPYKTYphl MOTEHLHAIBHON
MTOBEPXHOCTH.




e Pacyér uHAEKCOB PeaKMOHHON CIIOCOOHOCTH MOJIEKYI M TIOCTPOEHHE MOJIEKYJISIPHBIX JUarpaMM, OIHMCaHue
C MX OMOIIBIO PEAKIIUOHHON CIIOCOOHOCTH MOJIEKYIL.
2) Toka3zarhe KakuMH CIoco0aMyd W TMYTEM KaKUX MPHOJIMKEHHH MOXHO TIOMOWTH K WHTEPIPETaIHA
MOJIEKYJISIPHBIX CIEKTPOB: 3JEKTPOHHBIX, KOJNEOATeIbHBIX, BPAIIATEIbHBIX, CIEKTPOB SIEPHOIO MAarHUTHOTO
pe30HaHCa, 3JIEKTPOHHOIO TapaMarHUTHOTO PE30HAaHCa U APYTHX.

3. Mecro mucuuniuasl B crpykrype OINIOIT
Jucimmmaa «CTpoeHne BemecTBa» OTHOCHTCS K muciuiumHaM broka 1, oOs3arensHas dYacTh

b1.0.21.

JIJ'ISI HU3Y4YCHHA OJUCHUITJIMHBI HeO6XOI[I/IMBI 3HaHUA, YMCHUA W KOMIICTCHLOUWH, I10JYYCHHBIC

oOydJaromumucss B OakajgaBpuaTre B pe3yjbTare OCBOSHHS JUCIMIUIMH: «Heopranuueckas XuMmus,

«Opraanueckass xumus», «Ouznkay, «OCHOBBI KBAHTOBOH XWMHW». JIUCIUIUIMHA SBISETCS OCHOBOW MJIS
MapajuiebHO MPOTEKAIOIIEr0 U3YYEHUS Kypca « TeopeTuuecKue OCHOBbI OPraHUYECKOW XUMHUWY, POXOKICHUS
MpakTHK « TexHomornveckas rnpakTukay u «lIpenaunioMaas mpakTuKay.

Hpu 0CB80€HUU OanHoll OMCZ/}M}’I]ZMHbl cmydez—tm cMoocem NOJTHOCNbIO uiu 4acmu4Ho

npodemoncmpuposams credyouue 0boowennvie mpyoosvie @ynkyuu (T®), coznacno npogeccuonanrbHbiv
cmandapmam (1IC):

Kon v HaumeHoBaHMe O0600mennas Tpynosas pynkuus (OTD) Tpynosas pynxumms (TD)
npogeccnoHaILHOrO
CTaHJIapTa
OobJacTs npodeccnoHaNbHOI AeAaTeabHocTH: 01 O0pa3oBaHue U HayKa
Tun 3apa4 npodeccHOHATBHON MeATEJLHOCTH: NeAarornyecKuii

01.001 ITemaror Kon Haumenosanue OTO Ypos Haumenosanue TD Kon
(memarormueckas €Hb
JeSITEILHOCTh B cepe KBaJ
JIOIIKOJILHOTO, (dhuka
Ha4YaJIbHOI'O OOIIIETO, 85051
OCHOBHOI'O OOIIIETO, A Tlemarornueckast 6 OOuienenarornyeckas A/01.6
CpeaHero oouero JIeATENbHOCTD IO ¢yskums. O0ydeHue
00pa3oBaHMsI NPOEKTHPOBAHUIO U
(BocTIUTATEIB, YIUTEINB). peanmu3ann
HaunmenoBanue Bra 00pa3oBaTeIbHOTO BocnurarensHas A/02.6
npodeccroHanbHON mporecca B JeSATENbHOCTD
JeSITeTIbHOCTH: 00pa3oBaTeNbHbIX
HomkonsHoE OpraHu3aluax
obpazoBaHue JIOIIKOJIBHOT'O, HA4YaJIbHOT O PassuBaromnias AJ03.6
HauaneHoe ob1ee 00111er0, OCHOBHOT'O JEATENBHOCTD
o0Opa3oBaHme obmero, CpEIOHETO
OcHoBHOE ob11IEe o011ero o0pa3oBaHus
obpazoBaHue B Ileparornyeckas 6 Ilenarornyeckas B/03.6
Cpennee obuiee JeSITEIILHOCTB T10 JESTeILHOCTB T10
obpa3oBaHue MPOCKTHPOBAHHIO U pean3ayy mporpamMm

peann3ayy OCHOBHBIX OCHOBHOT'O ¥ CPEJIHET0

o011eo0pa3oBaTeIbHbBIX ob1iero oopa3zoBaHus

porpamMm
01.003 A I[penionaBanue mo 6 Opranu3ars A/01.6
[MpoteccronanbHbIit JIOTIOJTHUTEITEHBIM JESTeIbHOCTH YJaluXcs,
CTaHAapT «Ilemaror 00111e00pa30BaTEILHBIM HaIpaBJICHHOI Ha OCBOCHHE
JIOTIOTHATEIIEHOTO nporpamMMam JOTIOTHATEITLHOM
oOpazoBaHus JeTed U 0061eo0pa3oBaTenbHOM
B3POCIIBIX). POrPaMMBI
Haumenosanue BHUJA 6 IMemarornyeckuii kKouTpoas | A/04.6
npodeccrnoHaIbHON Y OIICHKA OCBOCHHSI
JeATEILHOCTH: JIOTOTHUTEILHON




ITenarornueckas
JeSITeIbHOCT B
JIOTIOJTHATEIIBHOM
oOpa3oBaHMu JeTedl U
B3POCIIBIX

0011e00pa3oBaTebHOMI
HPOrPaMMBI

26 XumMmn4yecKoe, XUMUKO-TEXHOJIOTNIECKOE MTPON3BOICTBO

Tun 3aga4 npogeccHoHAIBHOI 1esITe/IbHOCTH: TEeXHOJIOrHYecKuii
26.006 A JlaboparopHo - 6 Awnanu3s ceipbs, marepuaios | A/02.6
[IpodheccuonanbHbIi AHATIUTUYECKOE Ha COOTBETCTBHE
ctanaapt «CrenuanicT COITPOBOKICHHE CTaHAPTaM M TEXHUUECKUM
10 pa3paboTKe pa3paboTku YCIIOBHSIM, UCITIOJIb3YEMbIM
HaHOCTPYKTYPUPOBAHHBI HAHOCTPYKTYPHUPOBAHHBIX B IIPOM3BOJICTBE, U
X KOMITO3UIIMOHHBIX KOMITO3ULIMOHHBIX o0OpaboTka
MaTepHAaJIOB). MaTepHaioB IKCTICPUMEHTATLHBIX
HaumenoBanue Bua pe3yJIbTaTOB
npoeccuoHaIbHON B Hayuno-rexnuueckas 6 CocraBlieHre B/06.6
JIESITeTIBHOCTH: pa3pabotka u AHATMTUYECKUX 0030pOB,
ITpon3BOCTBO HOBBIX METOJINYECKOe HAy4YHBIX OTYETOB,
HaHOCTPYKTYPUPOBAHHBI COIPOBOXKCHHUE B 00JIACTH MyOJIMKaIuUs pe3yIbTaToB
X KOMIO3UITUOHHBIX CO3IAHMSI W CCIIeIOBAaHUH
MaTepHaioB HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepHaJIOB
40 CxBO3HBIE BU/IbI IPO(hecCHOHATBHOI eI TeTbHOCTH

Tun 3aga4 npodeccHoHANLHOI 1eITeJIbHOCTH: HAYYHO-UCCIIeI0BATEIbLCKU I
40.011 A [IpoBeneHne HayqIHO- 5 OcymiecTBiieHne A/01.5
[MpodeccrnonanbHbIH UCCIIEIOBATEIbCKUX 1 MpoBeIeHUs paboT 1Mo
ctanaapt «CrenuanicT OIBITHO-KOHCTPYKTOPCKHUX 00paboTKe U aHAITU3Y
MO HAYYHO- pa3paboTOoK MO OTICITBLHBIM Hay4YHO-TEXHUIECKOM
HCCIIeZI0BATEIILCKUM U pasjenaM TeMbI uHbOPMaITUH U
OTIBITHO- pe3yIIbTaTOB UCCIICIOBAHUIMA
KOHCTPYKTOPCKHM OcymuiecTBiieHHe A/02.5
pa3paboTkam. BBITOJTHCHHUS

HanmenoBanue Bunia
npodeccroHanbHON
JEeSITEIbHOCTH
[IpoBenenue Hay4HO-
HCCIIE0BATEIbCKUX U
OIIBITHO-
KOHCTPYKTOPCKHX
pa3paboTok

JKCIIEPUMEHTOB U
o(hopmIIeHHS pe3yIbTaTOB
WCCIIeI0BaHUN U
pa3paboTok

Jisi ocBoeHMs1 y4yeOHOM aucuMmanHbl «CTpoeHHE BEIECTBA» Y CTYIEHTa, B XOJE€ H3YYCHHUS

MpCACCTBYOIUX NTUCHUTIIIMH, JOJLKHBI OBITh C(l)OpMI/IpOBaHI)I cleayromue, npeaABapruTCIbHbIC, KOMIICTCHIINN:
YHnBepca.m,HbIe KOMIIETECHIINN :
- crioco0eH OCYIICCTBJIATH IMOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIM3 U CUHTEC3 I/IH(l)OpMaHI/II/I, IMPUMCHSATDb CHCTEMHBIN

MOIXOJ IS peliieHust ocTaBieHHbIX 3a1a4d (YK-1);
- CIIOCOOGH OMpENIeNIATh KPYT 3a/1a4 B paMKax IMOCTABJICHHOMN 1€ U BBIOUPATH ONTUMAIILHBIE CITOCOOBI

UX PEICHHUSI, UCXOJIS U3 ICHCTBYIOLIMX MTPABOBBIX HOPM, HMEIOIIUXCS pecypcoB u orpannucHuii (YK-2);

- cmocoOeH OCYHIeCTBIATH JCNOBYI0 KOMMYHHUKAIIMIO B YCTHOM M THCBMEHHOM ¢opmax Ha
rocy/apcTBeHHOM si3bike Poccuiickoit denepariu u nHocTpaHHOM(bIX) si3bike(ax) (YK-4);

- CIIOCOOEH YNPaBJIATh CBOMM BPEMEHEM, BBICTPAaUBAaTh U PEAI30BbIBATH TPACKTOPUIO CAMOPA3BUTHS HA

OCHOBE MPHHIIMIIOB 00pa3oBaHus B TeueHue Beel xusHu (YK-6);




- CII0OCOOEH CO3/1aBaTh U MOAJACP)KUBATH OE30IaCHBIC YCIIOBUS KU3HEACATEILHOCTH, B TOM YHCIIE TTPU
BO3HHKHOBEHHH 4Ype3Bbluaitibix curyaruii (YK-8);

Oo6menpodeccuonanbubie komnerennun (OIIK):

- Cmoco0eH aHAIM3MpOBaTh M HMHTEPIPETUPOBATH PE3YIbTaThl XHUMUYECKHX JKCIEPHMEHTOB,
HaOmoaennii 1 nuamepennii (OITK-1);

- crmoco0eH MPOBOJIUTH C COOJNIIOJICHMEM HOPM TEXHHMKHA O€30MacHOCTH XMMHYECKHH JKCIEPUMEHT,
BKIIIOYAsl CHHTE3, aHAlIN3, U3yYeHHE CTPYKTYPhl M CBOWCTB BEIIECTB U MaTEPHAaJIOB, HCCIIEIOBAaHIE MPOIIECCOB C
ux ydacruem (OITK-2);

- CII0COOEH MPUMEHSATH PACUETHO-TEOPETHUECKUE METOBI JIsl H3YUEHHS CBOMCTB BEILECTB U IPOLIECCOB
C MX Y4acTHEM C UCIIOJIb30BAHUEM COBPEMEHHOM BhIUUCIUTEIbHOM TexHuKH (OITK-3);

- crmoco0eH TMJIaHUPOBATh PabOTHl XMMUYECKOW HAMpaBJIEHHOCTH, 00padaThiBaTh U MHTEPIPETUPOBATH
MONTyYEeHHBIE PE3YNbTaThl C HCIOIH30BAHHMEM TEOPETUUECKUX 3HAHMH M MPAKTUYECKUX HABBIKOB PEIICHUS
mMaremMathyeckux u usnueckux 3amad. (OI1K-4);

- CI0co0OeH UCIOJIb30BaTh CYLECTBYIOIIME TPOrPaMMHBIE TIPOIYKTHI 1 HH(POPMaLMOHHBIE 0a3bl TaHHBIX
JUIA pelIeHusl 3a/1a4 MpOoeCcCHOHATIBHON AESTENPHOCTH C YYETOM OCHOBHBIX TpeOOBaHMI HH(OpMAalnmOHHON
6e3omacuoctu (OITK-5);

- crI0COOEH MPECTAaBIIATh Pe3yIbTaThl CBOEH pabOThl B YCTHON M MUCBMEHHOM (popMe B COOTBETCTBHH C
HOpPMaMH | TIpaBHJIaMH, TIPHHATHIMU B ITpodeccronansHoM coobmecte (OITK-6).

IIpodeccnonanbubie kommerenunn (IIK):

- croco0eH HCHOIb30BaTh 3HAHHS O CTPOCHMH BEILECTBA, NMPHPOJE XMMHUYECKOW CBS3M M CBOMCTBax
Pa3IMYHbIX KJIACCOB XMMUYECKUX 3JIEMEHTOB, BELLECTB U MaTEpPHUAJIOB I IOHUMAaHU MEXaHU3Ma XUMHUUYECKUX
peaKiyil, IPOUCXOSIINX B TEXHOJIOTHUECKHUX MPOLIECCaX M OKPY>KAIOLIEM MHUPE, a TAKXKE €CTECTBEHHOHAaYyUHbIE
3HaHWsI JIJIsL PelieHus 3a1a4 npodeccronanbHoit aesrenproctu (ITK-1);

- CrIocOo0EH MPUMEHATh COBPEMEHHYIO aNmapaTypy MpH MPOBEJICHUN HAYYHBIX MCCIICJOBAHHMN, a TaKKe
COBpPEMEHHBIE TEOPETHUECKHE MPECTABICHUS XUMHUUECKOW HAyKH IJIsl aHAIM3a SKCIEPUMEHTAIBHBIX JTAaHHBIX
(TIK-2).

151 ocBoeHust 1ucIMIUIMHBL «CTPOEHHE BEILIECTBA» CTYIEHT JOJIKEH:!
3HaTh!

— CTpOEHHE aToMa C TO3UIUI COBPEMEHHOM (PU3MKHU, IEPUOANIECKUI 3aKOH, TEOPUH XUMHUYECKON CBSI3H,
— TEOpUHU XUMHYECKOHU CBSI3H,

OCHOBBI KBAHTOBOW MEXaHHUKH,

—  (pU3UKO-XMMHYECKHE METO/IBI CCIIEIOBAHMS BEIIECTBA.
YmMmerb:

—  II0JIb30BaThCSl HAYYHO-METOAUYECKON JIUTEPATypOi.
Baanern:

— OCHOBHBIMH PAacCYETHBIMH METOJIAMH BBICIICH MaTeMaTHKH, MOHSATHIHBIM anmapatoM OOIIed XUMHH H
KBAHTOBOM XUMHH.



4. TpeOoBaHus K pe3yJibTaTaM OCBOECHUS THCIUTLIMHBI (KOMIIETEHIINH 00y4aronierocsi, popMupyeMbie B pe3yabTare 0CBOSHUS TUCIIATLINHBI (MOTYJI5)

Uzyuenne qucipmmmael «CTpoeHHE BEIIECTBay MpeArnonaraeT GopMupoBaHue y CTYJEHTa CISTYIOMIX KOMIETEHIUMN:
Ipodeccnonanbubie komuerenuuu (I11K):

- CIIOCOOEH HCIIONL30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, IPUPOIAC XAMHYECKON CBSI3M U CBOMCTBaX Pa3IMYHBIX KJIACCOB XHMMHUUYCCKHUX IJJIEMCHTOB, BCIICCTB U
MarcepuaioB I MOHUMAaHWA MEXaHH3Ma XUMHUYCCKUX peaKuHﬁ, MPOUCXOJAIINX B TCXHOJIOTHYCCKUX IIPOIECCaX U OKPYKAIOIIEM MHPE, a TAKKE €CTCCTBECHHOHAYYHBIC

3HAHMS I peleHus 3a1a4 npodeccronansHoit aesrenpHoctu (ITK-1);

- CHOCOOCH MPUMEHSTh COBPEMEHHYIO aIapaTypy MpH MPOBEJICHUM HAYYHBIX HMCCJCIOBAHMMA, a TaKKE COBPEMEHHBIC TEOPETHUUECKHE IPEIACTABIICHUS XUMHYCCKOM

HAYKH JJIsI aHAJM3a SKCTIepPUMEeHTabHBIX JTaHHbIX (TTK-2).

Kon u HaumeHoBaHue
npogeccCuoOHAIbHOMI
kovmnerennuu (1K)

Koa u HamumeHoBaHue
HHAUKATOPA J0CTHKEHUS
npodeccuoHAIBHOM
KOMIIETEHI[MH

PCSyJIbTaTbI OCBOCHMA KOMIIETCHIIMH

3HaThH

YMmeTh

Baanern

IIpodeccnoHanbHbIe KOMIIETEHIIUN BHINTYCKHUKOB

HayuHo-unccienoBaTeJJbCKUMA THIT 32124

ITIK-1 Criocoben
UCIOJIb30BaTh 3HAHUS O
CTPOEHUU BEILECTBA,
MPUPOAE XUMUYECKON
CBSI3M M CBOMCTBax
Pa3IMYHBIX KJIACCOB
XUMHUYECKUX 3JIEMEHTOB,
BELIECTB U MaTEPHUAJIOB
JUI TOHUMAHHUS
MEXaHNU3Ma XMMHYECKUX
pEaKLMi, TPOUCXOASAIINX
B TEXHOJIOTHUYECKUX
nmpoueccax u
OKpYXaroIleM MUpE, a
TaKkKe
€CTECTBEHHOHAYYHbIE
3HAHUSA JJIS PELICHUS
3a1a4y

NK-1.1. Vcnonb3yeT 3HaHUA O
CTPOEHUM BENIECTBA, TPUPO/IE
XUMHYECKOH CBSI3M U CBOMCTBAX
Pa3JIMYHBIX KJIACCOB XMMUYECKHUX
9JIEMEHTOB, BEIIECTB U
MaTepHaioB JUIsl TOHUMaHUS
MEeXaHU3Ma XUMUYECKUX PEaKLInid,
MIPOUCXOIAIINX B
TEXHOJIOTUYECKHUX Mpolieccax u
OKPY’KaIOIIIeM MUDE;

IK-1.2 TIporuo3upyer cBoiicTBa
XUMHUYECKUX COCTUHEHUH 1
MaTepHaJIOB HA OCHOBE JaHHBIX
00 UX CBOIMCTBaX U XUMUYECKOM
CTPOCHHH;

IMK-1.3. Ucnons3yer

OCHOBHBIC ITPUHITUIIBI,
3aKOHBI, TIOJIOKCHUS,
METOI0JIOTUIO U3y4aeMbIX
JUCIIUTIINH

KCII0Jb30BaTh OCHOBHBIE
3aKOHBI U TTOJOKEHUSI XUMHHU
JIIS TTIOHMMaHUS MeXaHu3Ma
XUMUYECKUX PEaKIni,
MPOUCXOMISIIINX B
TEXHOJIOTHUE CKHX
MpoLeccax U OKPyKarolemM
MHUpE;

MPOTHO3UPOBATh CBOICTBA
XUMUYECKUX COCIMHECHUN U
MarepuajgoB Ha OCHOBE
JMaHHBIX 00 UX CBOMCTBAaX U
XUMUYECKOM CTPOCHHUH

HaBBIKAMH HCIIOJIb30BAHUS
byHIaMEeHTaIbHBIX
XUMUYECKUX 3aKOHOB U
€CTECTBEHHOHAYYHBIX
3HaHUU B IIPOIIECCE
BBITIOJTHEHUSI HAYYHOTO
WCCJIEIOBAHMUS, a TAKXKE B
cBOei npoeccruoHaIbHOM
JesITEeIbHOCTU




npodeccuoHaIbHOM COBPEMEHHbBIE TEOPETUUECKUE
JESITEIbHOCTU IIPEACTABICHUS] XUMUYECKON

HayKH U €CTECTBEHHOHAYYHBIE

3HaHUS B CBOEH

npodeccruoHaIbHON

JeSITEIbHOCTU
IIK-2 Cnocoben IIK-2.1. Brageer COBpeMEHHBIMHU [TEOPETUYECKHUE OCHOBBI aHaJIM3UpOBATH U HaBbIKAMH HCIOJIb30BaHUS
PUMEHSITh METOAaMH HCCIIeI0OBaHUS COBPEMEHHBIX METOJ[OB HMHTEPIPETUPOBATH 0a30BbIX 3HAHUN U METOJI0B
COBPEMEHHYIO XMUMHMUYECKUX COEIMHEHUN U UCCJIC/IOBAHNS XUMUYECKUX |pe3YyJIbTaThl XUMUYECKOI0  |XMMHMUYECKHUX AUCLHUIUIMH
anmnaparypy npu MaTepuasos; COEAMHEHM, MaTepHaJioB U [IKCIIEPUMEHTA HA OCHOBE  |[IIPU MHTEpIpETALUU
IIPOBEACHNUN HayYHBIX UHTEpIpeTaluu COBPEMEHHBIX MOJIy4EHHBIX Pe3yJIbTaTOB
uccienosanui, a take |IIK-2.2. Ananusupyer u IIOJy4EHHBIX PE3yJIbTaTOB; |TEOPETUYECKUX
COBPEMEHHBIE UHTEPIPETUPYET PE3YIbTATHI OCHOBHBIE€ UCTOYHUKH U IIPEACTaBICHUNA XUMHUYECKOU
TEOPETUYECKUE XMMHMUYECKOT0 KCIIEPUMEHTa HA  |METOJ bl IOMCKA HAYYHOU  |HAyKH
IPEACTaBICHUS OCHOBE COBPEMEHHBIX uHopmanuu
XUMHMUYECKON HAyKU U1 |TEOPETHUECKUX MPEICTaBIECHUN
aHajmsa XUMHUYECKON HAYKH
AKCIEPUMEH TAJIbHBIX
JAHHBIX

B pesynbraTte ocBoeHUs AUCIUTUTMHEL « CTpOEHHUE BEIIECTBA» CTYICHT HOJDKEH:
3HATDL:
- 0 (hyHIaMEHTAIBHOM STUHCTBE €CTECTBEHHBIX HAYK, HE3aBEPIIIEHHOCTH €CTECTBO3HAHUS M BO3MOXKHOCTH €ro JanbHeimero passurus (ITK-1);

- 00 OCHOBax COBPEMEHHOI TEOPUU XUMHUYECKOT0 CTPOCHUS; KBAHTOBBIX cocTostHusAX Moekyn (ITK-1);

- 0 CHMMETPHH MOJICKYJISIPHBIX CUCTEM, MX JICKTPUUECKUX M MarHUTHBIX cBorcTBax (ITK-1);

- 0 MEXMOJIEKYISIpHBbIX B3aumoeiictBusix (ITK-1);

- 0 CTPOCHUH KOH/ICHCUPOBAHHBIX (pa3 (KUIKOCTEH, aMOP(HBIX BELIECTB, Me30(a3, KPUCTAILIOB), MX MOBEPXHOCTEH U rpanul pasnena ([TK-1);

- 0 HOBeWHHMX paborax B 00JACTH HMCCIECAOBAaHHUS CTPOCHHUS BEIIECTBA, MEPCIEKTHBAX HCIOJIB30BAHMS IONYyYEHHBIX PE3YJIbTATOB B PA3NMYHBIX 00JACTAX XUMHH,
OMOJIOTMH U IPYTUX €CTECTBEHHBIX HAYK, 3HATh U YMETh UX ucnoib3oBars (I1K-1, TTK-2);

- 0 pe3yJbTaTaX COBPEMEHHBIX HCCIICIOBAHNN B 00JIACTH CTPOEHHS BEIIECTBA JUIA 00BACHEHHS HAOMI0aeMBbIX (PU3MKO-XUMHYECKUX SBJICHUN WIIM MX ITPOTHO3UPOBAHUS
(IMK-1, TIK-2);

- 0 POJIH MEKMOJICKYJISIPHBIX B3aUMOCHCTBUIA B pa3inyHbIX XuMuueckux npoueccax (ITK-1, TIK-2);

- 0 B3aMMOCBSI3U CTPOCHUS KOHICHCHPOBaHHBIX (a3 ¢ ux cBorctBamu (I1K-1, [IK-2);



YMmers:
- OMPENIeISITh CTPOCHHE YaCTHIL IO COBOKYITHOCTH crieKTpanbHbix qanHbix (ITK-1, ITK-2);
- TIOJIB30BAThCsI HAYYHO—METOMIECKON 1 Hay4aHO# uTepaTypoit (ITK-1);
- IPOTHO3UPOBATH U MPOSKTHPOBATH PE3YIIbTaThl COOCTBEHHOM HCCien0oBaTeNbcKkol aesirenbrocTr (ITK-1).
Baaners:
- HaBBIKAMU OTCEMBaHMsI HEHYXXHOW HHMopMarnu, noixydaemont u3 criekrpos (I1K-1, ITK-2);
- HaBbIKaMH pabOTHI Ha amnmaparype U HHTEPIPETaIUH MOTyYeHHBIX Pe3yJIbTaTOB, METOJaMH KaTHOPOBKU M MPUEMaMH TOBBIICHUS 9yBCTBUTENbHOCTH TTprubopoB (11K -
2);
- 3HAHHUSAMH O (PU3HUYCCKUX U XUMHYECKHX CBOMCTBAX BaXKHEHIIMX oprannueckux coenunenuii (ITK-1).



5. Copepxanue H y4eOHO-MeTOAMYECKAsi KAPTa JMCUMILUINHBI

Taobnuya 5.1
3ansaTusa
CamocTosiTeJibHasi padoTa Dopmbl KonnyectBo Jlutepatvpa
Homep HaumeHoBaHue TeMV(BOHPOCOB), CTYIEHTOB KOHTp 0151 GaIoB paTyp
HeJeJn H3y4YaeMbIX 10 TAHHOH ANCIHMILUIHHE
I mnp Coneprxanue Yacel min | max
1 Beenenune. Ilpenmer u 3amaunm kypca. Kiaccudeckas Pa3nuuHbIe acneKThl TePMHHA Bompocs! k [1], [2], [3], [16], [17]
TEOPHS XUMHYECKOTO CTPOSHHS MOJIEKY L. 5 2 "cTpoenue MoJeKya". KOHTPOJIBHOM
CrpyktypHas  dopmyna paboTte u
rpad MOJICKYIIBL. CEeMHUHApy
2 Krnaccuaeckast Teopust XMMUYECKOTO CTPOSHHUS MOJICKY L. CrpykTypHas QopMmyna H Bompocsr k
Monenu MOJIEKy 1. 2 2 rpad MOJIeKyJIbI. KOHTPOJIbHOM
pabore n
CEeMHUHapy
3 @u3MYECKUE OCHOBBI YYCHHS O CTPOCHHH MOJICKYIL TloctpoeHue aTOMHO- Bolbock! K [1], [2], [3], [14], [15],
T'eomerpust monekyi. Teopun OSIIBO u rubpuauzanuu. OpOUTATBHBIX Mozenei KOHT ponLHoﬁ [16], [17]
2 2 MoJiekyI1. Pemenue 3anau. P
pabote. 3amaun
3amaun MOCTPOCHUS MOJICKYIT
U yIpaKHEHHS
B TepMuHax MO
4 KBaHTOBOMEXaHMUECKOE  OINMHCAHHE  MOJIEKYJSIPHBIX 3a7auu TIOCTPOCHUS MOJICKYJI
Bompocsr k
cucteM. Meroasl BC u MO. B TepmMuHax MO .
2 2 KOHTPOJIBHO#
paboTe. 3amaun
U yIpaXHEHUsI
5 Teopust CTEPEOXUMHH. Ilomstre o JIMO u o Bomnpocs! k [1], [2], [3], [4]. [5]
JIeJIOKAJIM30BaHHBIX MO. NMCHbMEHHON
2 2 IlytTh m SHepreTuka XuM. KOHTPOJIbHOI
peaxmmii. paboTte 1
CeMHHapy
6 [loTeHumanbHble TOBEPXHOCTH AJIEKTPOHHBIX COCTOSHUI Meton MOJIEKYJIApHOI Bomnpocer k
MOJIeKyJl. PaBHOBECHBIC reoMeTpUIeCcKHe KOHPHUTYpaiH 2 2 MEXaHUKH TP  aHaju3e KOHTPOJIGHOI
MOJIEKYJL. CTPOGHHUS MOJIEKYJI pabore. 3anaan
U yIpaKHEHHs
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7 Kone6anuss ~ Mosekyn. Mojenb  rapMOHHYECKOTO HopmaibHble KoJeOaHus. [1], [2], [3], [14], [15],
ocrmuIATOpa. Bpamenue Mosekyn kak neioro. Mojens YacToTs! OCHOBHBIX [16], [17],[18]
KECTKOTO poTaTopa. JIByXbsiiepHbIE MOJIEKYJIBI. KOJIEOATENBbHBIX — IIEPEX0JI0B.

ONEeKTPOHHOE  COCTOSHHME  MOJICKYJ. — DJIEKTPOHHbIC Pa3nuuHsle THIIBI Bompocs! k
nepexoasl. CHMMETpHs MOJIEKYJISIPHBIX CHCTEM. MOJIEKYJIIPHBIX BOTIKOB. KOHTPOJIBHOI
Tuner JIEKTPOHHBIX pabote u
MIEPEXO0JIOB. ToueuHsie 16 CEMHUHApY.
TPYTIEI CHMMETPUH MOJIEKY L. 3anaun u
JIMIobHEI MOMEHT U YIPaXHEHUS
HOJIPU3YEMOCTh  MOJIEKYJL.
MarsuTHbII MOMEHT u
MarHuTHas BOCIIPUHUMYUBOCTb
MOJIEKYJL.

8 CuMMeTpHs. MOJICKYJIIPHBIX CUCTEM. D dexrs [HTapka 31 Bonpocsl k
DneKTpUYeckue  CBOHCTBA  MOJEKYJN.  MarHuTHbIe 3eemana, wmeroxel OIIP u KOHTPOJIBHOU
CBOMCTBA aTOMOB U MOJIEKY L. SIMP uccrnenoBaHusi MOJIEKYJI. pabote u
MarHuTHO-pe30HaHCHbIE METOIBI HCCIIEI0BAHUS CeMHHapYy.

O0600611eHHe MaTepraa 1o MPOHIEHHBIM TEMaM. 3anauu u
YHpaKHSHUS

9 Omrhdeckne  CIEKTPHI  MOJIGKYJL.  BeposTHOCTB CBsI3bp CIIEKTPOB MOJEKYI C Bompocsl k [1], [2]. [3]. [6],[7].[10],
HEepexXoJOB W MpaBWia OTOOpAa MEKIY pa3InYHBIMU UX  CTpoeHHeM. Pemienue MCbMEHHOI [13],[15], [16].[17]
KBaHTOBBIMH COCTOSIHHSIMU MOJIEKY L. 3ajad. 8 KOHTPOJIBHOH
MexMouneKyIspHble B3aUMOICHCTBUS. paboTte u

CeMHUHApy

10 Bnusnue MEXMOJICKYJIIPHBIX B3aUMOJCUCTBUH Ha Pemenne 3a1a4 u
CBOHCTBa BemiecTB. MOJIEKyJIBl  KOOPAWHAIIMOHHBIX YIpaXHEHUH, CBS3aHHBIX C Bompocki
COeﬂMHeHMi’I. HOJ’[HS{}IeprIC KOMIUICKCHBIC COCOTUHCHMUS. AaHaJIM30M MOJIEKYJISIPHBIX ceMuHapy
Xemnarsl. CrekTpoB.  Mcmnomb3oBanue ’

peleHne 3a1a4q
9NIEKTPOHHBIX CIIEKTPOB IS
YCTaHOBIICHHS CTpOEHUS.
Pemenue 3anau.

11 CTpoeHue OpraHHYECKHX COCIHHEHHIl. ApOMaTHYecKue WHnexcel PeaKIMOHHO Bomnpocs! k [1], 2], [3], [7], [9], [10]
cucteMsl. [IpaBuino XIOKKes. CNOCOOHOCTH. 8 CEMMHapYy, [11], [13], [23]
CoenuHenns BrmodeHus (knmartparel). KareHansl u MosekyIsipHbIE AUATPAMMBL. peleHue 3agay
POTAKCAHBL

12 Tlommmepsr u  Omomoymmmepsl.  benku. [lepBuunas, Pemenne 3a1a4 c
BTOPHYHASI ¥ TPETUYHASL CTPYKTypa OENIKOB. HCIOJIb30BaHUEM ¢bus.

[MoHsiTHE O YETBEPTUYHOH CTPYKTYpe OENKOB. METOJI0B MCCIIEA0OBAHUS Bompocer k
Crpoenne PHK u THK. CeMUHapy

Crpoenne 6enxoB. CTpoeHne
MOJIEKYJIbI TeMOTTIO0HHA.
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13

CrpykTypHas Ki1accu(UKarus KOHICHCUPOBAHHBIX (a3.

Acconmatel u KJIaCTEPbl B

o Bomnpocsl k (11, [2]. [31.[8], [12], [17],
CtpoeHne KXUIKOCTEeH 1 aMOP(HBIX BELIECTB. 2 2 JKHIKOCTSIX 8 ceMHUHapy 5 [25]
14 CrpykTypHas Ki1accuUKanus KOHISHCUPOBAHHBIX (a3. XKunkue kpucramsl, 0061acTH
CtpoeHne KXUIKOCTeH 1 aMOP(HBIX BEIIECTB. 2 2 MPUMEHEHHUS Bomnpocsr x
CeMHUHApy
15 Crpoenne  kpucramioB. CuMMeTpus  KPHUCTaJUIOB. Cummerpus KPHCTAJLIOB. [1], [2], [31.[8], [12], [17],
Crpoenne Me30(a3. MeTo b H3yUeHUsI UX CTPYKTYPEL. 2 2 Toueunsle rpynmnsl. Pemienue Borpocer k 5 [25]
3azad. CCMHUHapy
16 Crpoenue  kpuctamioB. CuMMeTpus  KpHUCTAJLIOB. Kunkue xpucramisl. Mogemu Bonpocsl k
Crpoenne me30da3. MeToabl H3yUeHHS UX CTPYKTYDBI. 2 2 JKMAKHUX KPUCTAJIIOB. MHCHbMEHHOM
KOHTPOJIbHOM
pabote
17 TToBepXHOCTH KOHICHCUPOBAHHBIX (ha3 2 2 TloaroToBka K  pyOexHOM 1 Bompocs! k 5 [1], [2], [3].[8]
KOHTPOJIbHOU paboTe ceMHHapy
Texkymasi pa6oTa CTyIeHTOB 40
Pe3ynbTaThl KOMIIBIOTEPHOI0 TECTHPOBAHUSA 30
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6. OOpa3oBaTejibHbIE TEXHOJOTHH
I[JISI OCBOCHHUA OUCLHUITIIMHBI «CTpOGHI/Ie BCHICCTBa» HUCIOJB3YIOTCA JICKIHU, J'IeKIII/II/I-6eCGIH>I,

MPAKTUYECKUE 3aHATHS, TEXHOJOTHS MEPCIEKTUBHO - ONEPEeXkaroulero OO0Y4YeHUs, MOJYJIbHAs TEXHOJIOTHS,
TEXHOJIOTHSI IPOOJIEMHOTO OOYUYECHU S, TEXHOJIOTHS PEILICHHUS NCCIIEOBATEIbCKIX U IIPOSKTHBIX 33/1a4.
B kxauecTBe MHTEpaKTHBHBIX METOJOB OOYYEHHS MOTYT OBITH HCIIOJIb30BAaHBI. TBOPUYECKHE 3aJaHU,
pa3paboTka IPOEKTOB, HCCIIEAOBATENLCKAN METON OOydYeHHs, KpYTJble CTOJNbBI, TUCITYyTB, CEMHHApHI).
TpaguuuoHHbIe JIEKIMM W TPAKTHYecKHe (CEMHHAPCKHME) 3aHSATHS MOTYT TNPOBOIUTHCS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHH.

JleknMsi-IHaNor — CcoJep)KaHue MOJAaeTCs UYepe3 CEpUI0 BOMPOCOB, HA KOTOPBIE CTYHAEHT IODKEH
0TBEYaTh HETIOCPEJICTBEHHO B XOJI€ JICKLUH.

OnnaiiH-ceMMHAp — Pa3HOBUAHOCTH BeO-KOH()EpEHIHHU, MPOBEACHNE OHJNANH-BCTPEY MM IPE3CHTALHH
yepe3 VIHTEpHET B peKMME peabHOro BpeMeHH. Kaxkaplii M3 y4acTHUKOB HAaXOJUTCS y CBOETO KOMITbIOTEpa
(cpenctBa cBs3W), a CBS3b MEXAY HUMH TIOJJIepXKHBaeTcsl depe3 VHTEpHET MOCpeiCTBOM 3arpykaeMoro
HPHIIOKEHHUS, YCTAaHOBJICHHOT'O HA KOMITBIOTEpE Kaxa0ro yuactauka (Zoom, Meet, Skype u ap.)

Buneoxondepenuus — ceanc BuaeokoHgpepeHucBssu (BKC) — 3To TexHonmorus HHTEPaKTUBHOTO
B3aMMOJICHCTBUSL JIBYX M 0oliee YYaCTHHKOB OOpa30oBaTENILHOrO Mpoliecca Juisi oOMeHa wuH(opMmanueid B
peasbHOM peKMMe BPEMEHU.

Bupeo-siekuus — cHsiTas Ha KaMepy COKpAIlleHHAs JIEKIHs, JOMOJHEHHas (oTorpadusMu U CXeMaMH,
WDTIOCTPUPYIOIIAs TOIABAEMBbI B JICKIIMK MaTepUall.

TexHoJI0rus1 3JIEKTPOHHOr0 00y4eHHs (peanu3yercsl MPU MOMOLIM 3JEKTPOHHOH 00pa3oBaTebHON
cpenst COI'Y mpu ucnons3oBannu pecypcoB ObC, mpu MpoBeIeHNH aBTOMaTU3UPOBAHHOTO TECTUPOBAHUS U T.
).

IIpumeyanus

— Bce Bumel ydeOHOM pabOTBI MOTYT IPOBOAWTHCS JUCTAHIIMOHHO HA OCHOBAaHUH JIOKAJBHBIX
HOPMAaTHUBHBIX aKTOB.

— B mensx peanmzanyu HHAWBUYATBHOTO MOIX0/a K 0OYUSHHUIO CTYEHTOB, OCYIIECTBIIIOMINX YIeOHBIH
Ipolecc MO WHAWBHIYaTbHON TPAaeKTOPHH B paMKax MHIMBHIYAJBHOTO pabodyero IulaHa, W3ydeHue TaHHOM
JUCIUIUIMHBI MOKET OCYIIECTBILITHCS Yepe3 MHIMBUAYaJbHBIC KOHCYJIBTAIIMU IPENOAABATENs OYHO, B YACHI
KOHCYJIbTAIlMi, MO JJIEKTPOHHOHM MoYTe, a Takke ¢ ucnoib3oBaHueM Webex, mimardopmel qUCTaHIMOHHOTO
obyuenust Moodle, muunebiii kabuHer ctyaenTa Ha caiite COI'Y, npyrux anemento DMOC COI'Y.

7. Y4eOHO-MeTOIHYECKOE 00ecTieYeHHe CaMOCTOSITETbHOI PadoThI

CamMocrosiTenbHass paboTa OOydarONMXCs —SBASCTCS OJHUM M3  BHUAOB  YYECOHBIX  3aHSTHIL.
CamocrosTenpHas paboTa MPOBOIUTCS C LEIbIO:

— CHCTeMaTH3alMy M 3aKPEeIUICHUS IOMYYEHHBIX TEOPETHYECKUX 3HAHUM M IMPAaKTHYECKUX YMEHUH
00y4arouXxcs CTyJICHTOB;

— yri1yOJIeHUsl 1 paclIipeHusl TEOPETHIECKUX 3HAHUIA;

— (hopmupoBaHUS yMEHUH HCIOJIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO NOKYMEHTAIMIO U
CHENMaIbHYIO JTUTEPATYPY;

- (QopMHpOBaHHMS  CaMOCTOATEIBHOCTH  MBIIUICHHS,  CIIOCOOHOCTEHl K  CaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CaMOpeaIn3aliu;

— Pa3BUTHUS UCCIIEIOBATENBCKAX YMEHUH.

CamocrosiTenipHas pabora OOydYalONMXCS OCYIIECTBISIETCS HAa TPOTSDKEHHMH W3YydeHUs Bcei
JUCIUIUIMHBL B COOTBETCTBHHM C YTBEP)KICHHOW B Y4eOHOM IUIaHE TPYIOEMKOCTBIO (Ui OYHOM (popmbl
00yueHwust 65 4acoB) U COCTOHT U3:

- paboTHl CTYJNEHTOB C JIGKUIMOHHBIMH MaTeprajaMH, TIOMCKa M aHaji3a JIUTEPaTypbl U JEKTPOHHBIX
MCTOYHHUKOB MH(OPMAIIIH IO 3aJTaHHOH TeME;

- BBINIOJTHEHMSI 3aJIaHUH JIJIsl caMOoCTOsSTeNbHON paboTel B DMIOC COT'Y;

- W3YYEHHS TEOPETHYECKOro, IIPAaBOBOTO M CTAaTUCTUYECKOro Marepuaja Uil MOJArOTOBKU K
CEeMHUHAPCKUM 3aHSITHUSIM;

- IOJITOTOBKH K 3a4eTy.
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Tembl 11 POpMbI BHEAYTUTOPHON CAMOCTOSTEIBHON paboThI, €€ TPYJOEMKOCTh COJIEpIKATCS B pas3ziede S,
Tabm. 5.1.

MeToanyeckue peKOMeHIAMH 110 HANMCAHUIO pepepaToB

Pedepar — muceMeHHass paboTa IO OIPENENICHHOW HAaydyHOH mpodieMe, KpaTKoe H3JI0XKEHUE
COJIEpKaHUsI HAYIHOTO TPyAa UM HAy4HOU mpoOiembl. OH sBIsieTCS IEHCTBEHHON (HOPMOIT caMOCTOATEILHOTO
WCCIIEIOBAHUS HAYYHBIX MPOOJIEM Ha OCHOBE M3YUEHUS TEKCTOB, CIEMANBHON JIMTEPaTyphl, 8 TAK)KE HA OCHOBE
JWYHBIX HAONIOACHWH, MCCIENOBAHMIA M TPAaKTHUeCKoro ombita. Pedepar momoraer BeIpaOOTaTh HABBIKA U
MPUEMBI CAMOCTOSITEIbHOT'0 HAYYHOTO TIOMCKA, IPAMOTHOTO M JIOTHYECKOTO M3JIOKEHHUS H30paHHOI MPoOIeMBbl 1
CIOCOOCTBYET MPHOOIIEHNIO CTYACHTOB K HAYIHOH JEeSTEIFHOCTH.

[TocnenoBarensHOCTH pabOTHI:

1. Boibop Tembl uccienoBanms. Tema pedepara BbIOMpaeTcsi CTYJEHTOM Ha OCHOBE €r0 HAyYHOTO
nHTepeca. Takxe MOMOLIL B BEIOOPE TEMBI MOXKET OKa3aTh MPEIoAaBaTellb.
2. IlmanmpoBanue mccienoBaHus. BrirogaeT cocTaBieHHe KaJeHAApPHOTO IIaHa HAYYHOTO HCCIICTOBAHMS

W TUlaHa mpeAmnonaraemoro pedepara. KaneHnapHelid IUIaH KCCIIEIOBaHUSI BKIIIOYAET CIIEIYIOLIHE

DIIEMEHTHI: BBIOOP ¥ (OPMYJIHMpOBaHHWE MpOOJEeMbl, pa3paboTKa TIJIaHAa HCCIICAOBAHHUS U

IpeABapUTEIbHOIO IUIaHa pedepara; cOOp W M3ydeHHE HMCXOJHOrO MaTepHaia, MOMCK JIMTEepaTyphbl;

aHaau3  coOpaHHOrO  MaTepuana, TeopeTHdeckas pas3paboTka MpoOJeMbl;  COOOIIEHHE O

MpeaBapUTENbHBIX pe3yjbTarax HCCIEJOBaHMS;, JUTepaTypHoe OQOPMIICHHE HCCIIeI0BATEIbCKON

pobeMbl; 00cyskaeHre padoThI (Ha CEMUHAPE U T. I1.).

[Tnan pedepaTa xapakTepusyer ero coaepkanue u cTpykrypy. OH 10JDKeH BKIIOUaTh B ce0sl: BBE/IGHNE,
r7ie 000CHOBBIBACTCS aKTYallbHOCTh IMPOOJIEMBI, CTABATCS IIEJIb M 3aJa4d MCCIIEIOBAHUS, OCHOBHAs 4acTb, B
KOTOpOI pacKpblBaeTcs COACp KaHue IMPOOJIEMbl; 3aKI0UYEHHE, IJie 0000IAI0TCA BBIBOABI 10 TEME U JAIOTCS
MPAKTUIECKUE PEKOMEH IAITHH.

3. llouck u m3ydeHue Juteparypsl. JJsi BBISIBICHUS HEOOXOAWMOW JUTEPATyphl CIEeIyeT OOpaTuThCS B

OMONMMOTEeKYy WIIM K TIpenojaBaTenio. IlogoOpaHHyio JmTeparypy ciemyer 3a(UKCHpOBAaTH COTIJIACHO

I'OCT no bubnmorpadguveckoMy ONHCaHUIO TIPON3BEICHUH TIEYaTH.

s pa3zpaboTku pedepaTa AOCTATOUHO M3ydeHHE 4-5 BaKHEHIIMX cTaTed Mo n30paHHOU mpobiieme.
[Tpu u3ydeHnn IuTeparypbl HEOOXOAUMO BBIOMpATh MaTepuall, He TOJILKO MOATBEPKAAIONIMHA MO3UIINIO aBTOpa
pedepara, HO ¥ MaTepUa sl TOJIEMHUKH.

4.00pabotka marepuana. [lpu o6paboTke MoIy4eHHOro MaTepHaa aBTop AOJDKEH: CUCTEMAaTH3UPOBATh
€ro 1Mo paszesiaMm; BBIABHHYTh U 00OCHOBAaTH CBOM T'MIIOTE3bI, OMPEACIUTHh CBOIO MO3HIMIO, TOYKY 3PEHHUS IO
paccMarpuBaeMol ipo0iiemMe; YTOYHHUTh 00BbEM M COJIEpKaHWE MOHSTHI, KOTOPHIMU MPUXOJUTCS ONEPUPOBATH
npu pa3paboTke TeMbl; COPMYIMPOBATH OMPENEICHNsI 1 OCHOBHBIC BBIBOJBI, XapaKTEPU3YIOLINE PEe3YIIbTaT bl
MCCIICIOBaHUS; OKOHYATEIIbHO YTOUHUTH CTPYKTYpY pedepara.

5. Odopmnenue pedepara. [Ipu opopmiennn pedepara peKOMEHAYETCS MPUACPKUBATBCS CJIETYIOIINX
npaBui: Creayer mucarh JHIIb TO, YEM aBTOP XOYET BHIPA3UTh CYIIHOCThH MPOOJieMbl, ee Joruky; [lucarb
CTpOTO IOCIEI0BATENIBHO, JIOTUYHO, JI0KA3aTeNbHO (TI0 cXeMme: Te3uc — o0ocHOBaHME — BBIBOA); [Incatsb sipko,
00pa3Ho, XKMBO, HE TOJBKO BCKPBIBAsl MCTHHY, HO M OTpa)kas CBOIO MO3UIIMIO, MPOIATraHIUPys IOJIydeHHbIE
pe3ynbrathl; [lcaTh OCMBICIEHHO, COOMIOAs MpaBWiia TPaMMAaTHK{, HE 3JI0YyMOTPeOisisi HayKoOOpasHBIMU
BBIPa)KCHHSIMH.

Pedepar BbIMONHSETCS B COOTBETCTBUU C TPEOOBAHUSIMH CTAaHIAPTOB, pa3pabOTaHHBIX Ui JAHHOTO
BHJIa IOKYMEHTOB. PaboTa omkHa ObITh BBITOTHEHA Ha 0ejioit Oymare ctanmapTHOro mucra A4. TekcT ommkeH
OBITh OTIEYaTaH Ha KOMIIBIOTEpE B TEKCTOBOM penakrope MicrosoftWord w oTBedaTsh ciemyronmm
TpeOOBaHUSIM: MTapaMeTphbl MOJIeH CTPaHUI] JOJKHBI OBIThH B Mpe/ieNax: BepxHee U HibkHee — 1o 20 MM, paBoe —
20 mm, neBoe — 30 mMm, mpudpt — TimesNewRoman, pasmep mpudra — 14, MEKCTpOUYHBIH WHTEpBal —
nonyTopHbIA. JleHTa mpuHTEpa — TONbko uyépHOro nBera. Hymepaunms crpanun B pedeparte A0KHA OBITh
CKBO3HOM, HauyWHas C TpeThel cTpaHuiel. Homep mpocTaBisercss apaOCKuMu mudpaMu BBEPXY KakKmIOi
CTpaHUIIBI CIIpaBa.

[Tpu u3noxxeHUM Marepuaia HeoOXOIMMO PUICPKUBATHCS TPUHSATOrO IJIaHA.
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bubmmorpaduyeckuii CMcok COCTaBISAETCS HA OCHOBE MCTOYHHKOB, KOTOpBIE OBLIM IMPOCMOTPEHBI U
M3y4YeHbl CTYACHTOM NpH HamucaHuu pedepara. [JaHHBIA CHHCOK OTpayKaeT CaMOCTOSTEIBHYIO TBOPYECKYIO
paboTy cTyleHTa, 4TO MO3BOJISIET CYIUTh O CTENIEHU €T0 MOJATOTOBKH M yriTyOJeHWH B BHIOPaHHYIO TEMAaTHKY.
Best  ucnonb3oBaHHas JmTeparypa  pasMeIlaeTcs B CIEAYIOIIEM MOpPsIKE: 3aKOHOAATENIbHBIE  AKThI,
MIOCTaHOBJICHHSI, HOPMATUBHBIE TOKYMEHTHI; BCs yueOHast TuTeparypa B andaBUTHOM IOPSIKE, 3aTEM CPEICTBa
MEPUOIUUECKON TTIeyaT B ajJ(aBUTHOM MOPSIKE; ICTOUHUKH U3 ceTU MHTepHeT.

MeToanyeckue peKOMeHIAIUHU N0 CO3TAHUI0 MYJIbLTUMEINITHOI NPe3eHTannn

CrpykTypa U colep’KaHHE NPEe3eHTALUMH — 3TO JMYHOE TBOpUYECTBO aBTopa. llonme3Ho mcmonb3oBaTh
11a0J10HBI O(OPMIIEHHUS TSI TOATOTOBKH KOMIIBIOTEPHOM MPE3eHTaLUH.

Craiiipl xKenaTelbHO HE TeperpykaTh TEKCTOM, Jydilleé pa3MEecTUTh KOpPOTKue Te3uchl. Ha criaimax
HEOOXOMMO JIEMOHCTPHPOBATh HEOOJbIINE (PparMEeHThI TEKCTa JOCTYIHBIC JJI1 YTCHUS HA PacCTOSHUU; 2 -3
¢dotorpaduu wm pucynka. HanOosee BakHbIN MaTepHal Jy4YIlle BbIJICIUTh.

Tabmuupl ¢ MQPOBBIMUA AaHHBIMH IUIOXO BOCHPUHUMAIOTCS CO CJIAHIOB, B 9TOM ciy4ae LHU(pOBOii
MaTepuai, Mo BO3SMOKHOCTH, JIydllle IPeACTaBUTh B BUJIE IPa(pMKOB U AUATPAMM.

He crnenyer w3numiHe YyBJIEKaTbCsd MyJIbTUMEOUHHBIMEA d(pdexkramun  anumammu. OcoOeHHO
HEe)XeJIaTesIbHbl Takhue 3(GQEeKThl KaK BBbUICT, BpAIICHHWE, BOJIHA, MOOYKBEHHOE IIOSBJICHHME TEKCTa M T.J.
OnrtumManbHast HacTpoka 3()(heKTOB aHMMaIMK — MOSBJICHNE, B TIEPBYIO OUEPE/ib, 3ar0JI0BKa Cllaiizia, a 3aTeM —
TekcTa 1o abzamnaM. [Ipu 3TOM ecii HECKOJBKO CIaiiIoB MMEIOT OAMHAKOBOE Ha3BaHUE, TO 3ar0JIOBOK Claiia
JIOJDKEH MTOCTOSTHHO OCTaBaThCsl HA DKpaHe.

YroObl 00eCTIeUNTh XOPOIITYI0 YUTAEMOCTh MIPE3EHTAINH HEOOX0UMO MOI00paTh TEMHBIN 1[BET (OHA U
cBeTbli 11BeT mprudTa. Henbas Takke BHIOUpaTh OH, KOTOPBINA COACPKUT aKTHBHBIN PHCYHOK.

KenarenbHO MOATOTOBUTH K KAXKAOMY ClAiily 3aMeTKd O JOKJIaxy. 3areM pacrnedararb UX U
WCIONB30BaTh MPHU MOATOTOBKE WJIM Ha caMoOi Mpe3eHTaluud. MOXKHO pacredataThb HEKOTOphIe KIFOUEBbIC
ClTaliibl B Ka4eCTBE pa3gaTOYHOro MaTepHraa.

Heob0xomumo 00s13aTenbHO COOTIOIATh ¢IMHBIN CTHITL 0(OPMIICHHSI TPE3ESHTAIIMN U 00paTUTh BHUIMAHUE
Ha CTUJIMCTUYECKYIO TPaMOTHOCTb.

Crenyer mpoHYMEpOBaTh CIAHIBI. DTO MO3BOJMT OBICTPO 00pAIIaThCS K KOHKPETHOMY CIIalily B CiIydae
HEOO0XOIMMOCTH.

PexomeHnnanmy 1o CoAEpKaHuIo U CTPYKTYpPE CJIAHI0B MYJIbTUMEAUMMHON ITPE3CHTALIUU:

1-i1 cnaiin (TUTYNBHBINA), HA (JOHE KOTOPOro CTYIEHT MpeAcTaBisieT TeMy mnpoekra, PO u HaydHOro
PYKOBOIUTETISL.

2-# cnaiin. Bkmodaer B ce0st 00bEKT, IPEeIMET U THITOTE3Y UCCIICAOBAHHUS.

3-1i cnaiin. Comep kuT 1elb U 3a1a4n uccieaoBanus. Llens mpoekra 1oimkHa ObITh HalMcaHa Ha dKpaHe
KPYIHbIM HIpU¢TOM. 31€Ch K€, €ClIM IO3BOJSIET MECTO, MOXKHO HAlucaTh W 3aJaud. 3aJadyd MOryT OBITh
MpeICTABIICHBI M Ha CICIYIOLIEM ClIaiie.

4-ii - cnaiig. CoOepKuT CTPYKTYypy paboTbhl, KOTOPYIO MOXKHO TNPEIOCTaBUTh, HANpHMEp, B BHUIE
rpaduueckux OJIOKOB CO CTpeNKaMu. A TakkKe — IePEUNCIICHUE TPUMEHAEMBIX METO0B  METOMK.

o-i - cnaiin. [IpencraBnsercs coiep)kaHHe W TeOpeTHyYecKash 3HAYMMOCTh IpoekTa. CyTh perraeMoin
npobIeMbl MOXeT OBITh MpeJCTaBIeHa B BUIIE cXeM, TabmuIl, quarpamm, rpadukos, ¢pororpaduii, pparMeHTOB
¢uneMoB U T.11. Ha TeopeTndeckyro 4acThb MpeICTaBICHUS MPOEKTa JOIDKHO OBITH CO3/]aHO HECKOJIBKO CIaiI0B.

6-if - cnaiin. Bo3aMOXXHOCTH TpUMEHEHHUS! pe3yibTaToB paboThl Ha MpakThke. Ha 3Ty Temy Takke
JIOJDKHO OBITH HECKOJIBKO CIIAf/I0B.

7-it cnaiin. 'maBHbIe BBIBOABI, UTOTH, PE3YJIbTAThl IPOEKTA LIENECO0OPa3HO MOMECTUTh HA OTHEJIbBHOM
cnaiine. [Ipu 3TOM He cieayer mepeduciisiTh TO, YTO OBUIO CAETAHO, a JJAKOHWYHO M3JIOKUTh CYTh 3HAYUMOCTU
MPOCKTA WM MOTYyYEHHBIX Pe3yIbTaTOB UCCIIEIOBAHUSI.

IMocnennuii cnaiin. B koHen mpeseHTalMy jKeJaTelbHO MOMECTHTh ciaij, ¢ TekcroM «Cmacubo 3a
BHUMaHUe ».

15



Mertoanyeckue yKazaHusi 10 MPOBeAeHN 0 MPAKTHYECKUX 3aHATUH MO0 AUCIIUTIIIHHE
«CTpoeHue BemecTBa»

[lpakTyeckue 3aHATHS TPHU3BaHBl HAYYUTHh CTYIEHTa CaMOCTOATENBHO pPaboTaTh C y4eOHBIMHU
TEKCTaMH{, aHAJIU3UPOBaTh MaTepuaj. B Hauane 3aHATHS PEKOMEHAYETCS PacCMOTPETh COOTBETCTBYIOIIMI
TEOpeTH4YeCKUil Marepuai. 3aTeM HIeT MpaKTUYeCKUH pa300p M3ydaeMoro marepuaia, pelarTcs 3aJaud u3
MPaKTUKyMa, pa30dupaeTcs KayKablii KOHKPETHBIA pUMep.

B Havaje mpakTU4ecKoro 3aHATHS cJellyeT OOpaTuTh BHUMaHHE Ha TEOPETHYECKHE BOMPOCHI IO TEME
3aHsTus. [lepBoHayanbHO UAET U3TIOKEHUE TEOPETUYECKOr0 MaTepHalia TEMBI 3aHATHS. 3aTeM B psizie BOIPOCOB
MIPETNOAABATENS CIENYET CKOHIIEHTPUPOBATh BHUMAHNE Ha OCHOBHBIX MAEAX TEMBI 3aHATHSA. BompoChl JOKHEI
BKJIFOYATh B ceOs Ppa3INMYHbIC BapHaln 3JIEMCHTAPHLIX chyauMﬁ, 0To6pa>1<a}ou11/1x OCHOBHBLIEC HJEHN TEMBbI
3aHATHSA B UX B3aMHOH B3aHMMOCBSI3U. 3a11aBaeMI)1e BOIIPOCHI JOJI>KHBI OBITh KOHKPETHBIMU W MAaKCHMaJIbHO
MPOSIBIISITH B CTYACHTaX HX COOOPA3UTENHLHOCTb.

YerHblii onpoc Tpedyer OT mpenonaBaresisi OOJbILON MPEeIBAPUTEIBHON MOATOTOBKH: TIIATEIBHOrO
orOopa coJepKaHHs, BCECTOPOHHETO MPOIYMBIBAaHUS BONPOCOB, 3aJad M IPUMEPOB, KOTOpbIE OyAyT
IIPEUIOKEHB], IIyTeH aKTUBU3ALMU AEATEIbHOCTH BCEX CTYJEHTOB I'PYIIIbI B IIPOLIECCE IPOBEPKU, CO3AAHUS Ha
3aHSITUH JICIIOBOM U JIOOPOKEIaTeIbHOH 0OCTAHOBKH.

Paznuuaiotr ppoHTAIBHBINA, HHIUBUAYAJbHBIA U KOMOMHUPOBAHHBIN OMpPOC.

DpoHTATBHBII onpoc poBoaAUTCs B (hopme Oeceabl MpernoJaBaresis C FPyoun.

OH OpraHMYecKd COYETAETCS C MOBTOPEHUEM IMPOMIEHHOIO, SBJSACH CPEJCTBOM JUIA 3aKpeIlJICHUS
3HaHUM U ymeHuil. Ero 1OoCTOMHCTBO B TOM, YTO Ha aKTHBHYIO YMCTBEHHYIO Pa0OTy MOXHO BOBJIEUb BCEX
CTYZACHTOB TPYyMIBL. [yl 3TOro BOMPOCH! JOIDKHBI JOMYCKaTh KPaTKylo (Gopmy OTBeTa, OBITH JTAKOHUYHBIMH,
JIOTUYECKH B3aMMOCBSI3aHHBIMH JIPYT C APYTOM, JaHBI B TAKOH ITOCIIEIOBATEIBHOCTH, YTOOBI OTBETHI CTYACHTOB
B COBOKYIHOCTHM MOIJTIM PACKpbITh COAEpXKaHHE pasjena, Tembl. C IMOMOLIbIO (PPOHTAIBLHOIO OMpoca
MpenoAaBaTesb UMEET BO3MOXHOCTh MPOBEPUTH BBIIOJHEHHWE CTYIEHTAMH JOMAIIHETO 33/aHUs, BBIACHUTH
TOTOBHOCTH TPYMIIBI K M3YYEHHWIO HOBOTO MaTepHaja, OMpENeNUTh C(HOPMHUPOBAHHOCTH OCHOBHBIX ITOHSATHH,
YCBOEGHHE HOBOT'O Y4e€OHOT0 MaTepraa, KOTOPBIH ObLI TOJIBKO YTO pa300paH Ha 3aH ATHH.

HuauBuayaibHblil ONpoC mpeanonaraer oOCTOSTENbHbIE, CBS3HBIE OTBETHI CTYIEHTOB Ha BOIPOC,
OTHOCSIIIMKCSA K HM3y4yaeMoMy y4deOHOMY Marepuaiy, MO3TOMY OH CIIY)KUT BaKHBIM Y4eOHBIM CPEJICTBOM
pa3BUTHSA peud, TaMATH, MBIIUICHUS CTyJAeHTOB. UrToObl cjenarh Takyro NpOBEpKYy Oonee TIyOOKOH,
HE00XOIMMO CTAaBUTh IIEpe/1 CTYAEHTaMH BOIPOCHI, TPEOYIOIINE Pa3BEpHYTOI0 OTBETA.

Bonpocs! 17151 MHIMBUAYAJIBHOTO ONPOCA JOJDKHBI OBITh YETKUMH, SCHBIMH, KOHKPETHBIMH, €MKHUMH,
MMETh MPUKIAJHOM XapakTep, OXBAaThIBATh OCHOBHOH, paHee MNPONIACHHBIA Marepuan nporpaMmbl. HMx
COIEpXaHUE JIOJDKHO CTHUMYJIMpPOBaTh CTYIEHTOB JIOTMYECKU MBICIUTh, CPAaBHUBATh, aHAJIU3UPOBATh,
JIOKa3bIBaTh, MOAOMPATH YOEAWTEIbHBIE NPUMEPHI, YCTaHABJIUBATH IPUYMHHO-CIECICTBEHHBIC CBS3M, J€NAaTh
000CHOBaHHBIE BBIBOJIbI H 3THM CIIOCOOCTBOBATH OOBEKTUBHOMY BBISIBJICHUIO 3HAHUH CTY/IECHTOB.

Bonpochkl 00bIYHO 337a0T BCEH TpyNIe U Mocie HeOONBIION may3bl, HEOOXOJUMOHM Il TOrO, YTOOBI
CTYJEHTHI IIOHSUIN €T0 U IIPUTOTOBUIIUCH K OTBETY, BBI3BIBAIOT AJIs1 OTBETAa KOHKPETHOI'O CTY/IEHTA.

IIncbMeHHas1 IPOBEPKA HAPSLY C YCTHOM SIBJIETCS BAXKHEUIIIMM METOJIOM KOHTPOJIL 3HAHWM, YMEHHUMN
U HaBBIKOB CTYAEHTOB. OTHOPOJHOCTH Pa0OT, BBINOJHIEMBIX CTYJECHTaMH, IO3BOJIIET MPEIBIBIATE KO BCEM
OJIMHAKOBBIE TpeOOBaHMS, TOMBITAET OOBEKTUBHOCTH OLEHKH pPe3ylbTaToB oOyueHus. [IpuMeHeHue s3TOro
METoJla JaeT BO3MOXKHOCTb B Hauboiee KOPOTKHH CpPOK OJHOBPEMEHHO IIPOBEPUTH YCBOCHHE Y4eOHOro
Marepualia BCeMHU CTYAECHTaMH I'PYHITBI, OPEIeNIUTh HAalPaBJISHUS ISl HHAWBHIYyIbHOH pabOThI ¢ KasKIIbIM.

[TucepMeHHast mpoBEpKa UCIOIB3YETCs BO BCEX BUIAX KOHTPOJIS U OCYLIECTBIISIETCSI KaK B ayIUTOPHOIA,
TaK M BO BHEAYAUTOPHOH paboTe (BHIIOIHEHNE JOMAIIHUX 3aJaHui ).
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MeToanyeckue peKOMeHIALUHU N0 UCIOJIb30BAHHI0 HH(OPMALMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTHI 00y4eHHUsI

Ui u3ydyeHus  JIEKIMOHHONO  Marepraja  JAUCLUMIUIMHBL — IPUMEHSIOTCS  aylHMOBH3YyaJIbHbIE
(MynbTUMEIUIHbIE) TEXHOJIOTMH, KOTOPblE HE OTPHULAIOT TPaAULMOHHBIEC, IIPOBEPEHHBIE BPEMEHEM METOJIbI
MpernojaBaHus, HO, IPU 3TOM, OHHM TOBBIIIAIOT HArJISTHOCTh, HH()OPMATUBHOCTH, OMEPATUBHOCTH B MOJaue
WHOPMAIUH, TIO3BOJISTIOT SKOHOMHUTH BpPeMsl 3aHSTHIA.

Kaxnoe cemMuHapckoe 3aHSATHE MMEET CBOIO 0cO0YyI0 (OpMy NMPOBEAEHHUS, CBOIO METOIO0JIOIHYECKYIO
cnenMuKy, YTO TO3BOJSIET PAa3BUBAaTh Yy CTYIGHTOB pa3MyHble Kak OOIIEKYJIbTYpHbIE, TaK U
npodeccuoHanbHple  KomnereHIwd. llocraHoBka mpoOneMbl, pa30op aKTyaJbHbIX KOHKPETHBIX U
THITOTETHYECKUX CUTYaIUi, co3llaHue arMoc(epsl Juanora MeXIy TperojaBaTeleM W TPYNIOH MO3BONSET
paboTaTh HHAWBUAYAILHO M B MAJIBIX I'PYMIaX, KOJUIEKTUBHO OOCYX/IaTh ONpeelieHHbI TeMaMi MaTepHhall, a
TaKkKe WHUIIMMPOBATH CAMOCTOSTENIbHYIO paboTy cTylneHToB. [IpH OCMBICIGHUHM COJEpKaHUSI BOIPOCOB
MPAKTUYECKUX 3aHSATUH MpecieAyeTcs Ledb COOJIIoAaTh IPEEeMCTBEHHOCTh B MNPOQPECCHOHAIBHOM U B
TBOPUYECKOM Pa3BUTHH CTYIEHTOB.

KoHTponb camocrosTensHOH pabOThl CTYJASHTOB NpW3BaH CjejaTh mporecc oOydeHus Oonee
IIEJIOCTHBIM U OpraHndHbIM. Ero 3amaya He ocTaBuTh 0O€3 BHHMaHMsS JaXke, Ha TEPBBIM B3I,
MaJI03HAYUTEIIbHbIE BOIIPOCHI.

KoMmnreroTepHoe TecTHpOBaHHE MO3BOJIIET OCYIIECTBJIATH WTOrOBBIM KOHTPOJIb 3HAHUH CTYAEHTOB.
TecToBbIil MaTepuall BKIIOYAET B ce0sl COIEpKaHHWE BOMPOCOB IO KAKAOMY M3 0003HAUEHHBIX MPOrPaMMOM
paszenos.

Kaxxaplii Bonpoc mpearonaraeT HECKOJIbKO BapUaHTOB OTBETOB, CPEIU KOTOPBIX MMEIOTCS aOCOIOTHO
HEBEPHBIH, MPABIILHBIA U B OOJIBINEH MM MEHBIIIEH CTETICHH PACKPBIBAIOIINE CYITHOCTH Bompoca. B mporecce
KOMIIBIOTEPHOTO TECTHPOBAHMs 33jada CTYIEHTOB ONpeneiseTcss Kak BBIOOp MPaBUIBHOTO OTBETa W3
MHOroo0pasus BapuaHToB. B TECTOBBIX 3aJaHMAX €CTh BOMPOCHI HA COOTBETCTBHE. B mpoliecce KOMIBIOTEPHOTO
TECTUPOBAHMS, 33]]a4a CTY/ICHTA ONPEAEISIeTCs Kak BEIOOP MPaBHIIBHOTO OTBETA U3 MHOT000pa3Ws BAPHAHTOB.
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8. OueHo4HBIE CPeACTBA AJISI TEKYIIET0 KOHTPOJIS YCIIeBaeMOCTH, Py0e;KHOM aTTecTaluu U
NMPOMEKYTOYHOM aTTeCTAlMH M0 UTOraM OCBOEHHS TUCHHUILIMHBI.

Pabouas nporpamma npenycMaTpuBaeT MPOBEIEHHUE JIEKIMOHHBIX U MPAKTUYECKUX 3aHSATUH, a TaKkKe
CJICYIONHE BUIBI pabOT: CaMOCTOSTENBHYIO PaboTy CTYJEHTOB MO MOATOTOBKE YCTHBIX TOKJIAJ0B, HAIIMCAHUIO
pedepaToB, MOATOTOBKY MpEe3eHTAIMH W OOCYXIEHWH MO TeMaM AWCHMIUIMHBI - paboTy B aKTHBHOW W
WHTEPAaKTUBHON (opMax.

Buab! koHTpOIS.

Pabouas mporpamma mpeamonaraeT TEKYIIHNA U TPOMEKYTOYHEI KOHTPOJIb 3HAHUH.

Tekyumii KOHTPOJIb — 3TO HEMPEPBIBHO OCYIIECTBIIAEMBI MOHUTOPHUHT YPOBHSI YCBOEHUS 3HAHHWN U
(GbopMHpOBaHKsI YMEHMI M HaBBIKOB B TEUCHHE CEMECTpa WM y4eOHOro rofa. TeKyumi KOHTPOJb 3HAHHH,
YMEHUH M HaBBIKOB CTYACHTOB OCYIIECTBISIETCS B XOJe Y4YeOHBIX (ayJUTOPHBIX) 3aHSITHUH, MPOBOJUMBIX IO
pacnucanuo. PopMaMu TEKYIIEr0 KOHTPOJIS BBICTYNAKOT ONPOCHl HA CEMUHAPCKUX U NPAKMUYECKUX 3AHANUSIX,

a maxoice xopomxue (0o 15 mumn.) 3a0anus, BBIIOIHSEMbIE CTYJCHTAMU B Hayaje JICKLMHU C LEJbI0 MIPOBEPKU
HaJIM4Ms 3HAHUM, HEOOXOIMMBIX IJISi YCBOGHHSI HOBOIO MaTre€pHalia MM B KOHLE JIGKIUH JJIsI BBISCHCHHS
CTEIICHH YCBOCHHSI H3JI0)KEHHOTO MaTepuala.

Py0Ge:KHBIi KOHTPOJIb OCYILECTBILIETCS 110 OOJiee MIIM MEHEe CaMOCTOSITENIbHBIM pa3jiesiaM — y4eOHbIM
MOJYJISIM Kypca U MPOBOJMTCS [0 OKOHYAHUH M3y4YCHHs MaTepuajia MOAYJs B 3apaHee YCTAaHOBJICHHOE BPEMSL.
PyOesxHBIIl KOHTPOJIb MPOBOAMTCS C IIEJIBI0 OMpPEACICHHs KauecTBa YCBOCHUSI MaTepHaia y4eOHOro MOAYJIS B
nenoM. B Tedenue cemecTpa MpoBOAUTCS IBa TAKUX KOHTPOJIBHBIX MEPOIIPUSTHS 110 TpaduKy.

Meroauxka (popMupoBaHusi pe3yibTHPYIOLIEil OLEHKH.

HroroBas oneHka CKIaabIBacTCs KaK CPeAHEB3BEIICHHAS IO Pe3y/IbTaTaM BCEX OIICHMBAEMBIX pabOT
Ha TIPOTSHKCHUW CEMECTpa, Kylda BXOMIST IIOCCIICHHE JICKIMKA W CEMHUHApOB, OTBETHI W JIOMOJHEHUS Ha
CEeMUHApax, KOHTPOJIbHBIC Pa0OThl (KOHTPOJBHBIC CPE3bl 110 HTOTAM MOJIYJIS), TOTIOJHUTEIBHBIC OIICHKHU 10
pedeparam B CyMMe C UTOrOBBIMH Pe3yJIbTaTaAMU 0ATTbHO-PEHUTUHIOTO TECTUPOBAHUSI.
[IpoBeneHrEe TEKYIEro U MPOMEKYTOUHOTO KOHTPOJIS MO TUCITUIUIMHE OCYIIECTBIIICTCS B COOTBETCTBUH
¢ IMonoxenuem COT'Y.!
BAJVIbHAA CTPYKTYPA OIIEHKH

Dopma KoHmpos Maxe. KOI-BO
P P 0aJIoB
Tekymasi OlIcHKa CTYAEHTA B TEUEHUE CEMECTPA COCTOUT U3: 40

* BrimonHeHus1 3aaHUN Ha MPAKTHUECKUX 3aHATUAX (ITOATOTOBKA K 10
CEMUHAapaM, BBITIOJHEHHsI JJOMAIITHUX 3a]1aHuUi)

* BoImonHeHHs KOHTPOJIBHON paboThI 20
* [ToaroroBka pedepaToB, MPE3EHTAMN K IPAKTHIECKAM 3aHSITUSIM 10
1-s pyOeskHasi MUChMEHHAsI KOHTPOJIbHAsS paboTa (TecTUpOBaHHe) 15
2-51 pyOexHas MMChbMEHHAsi KOHTPOJIbHAs paboTa (TecTHpPOBaHKE) 15
Hroro 70

MeTtonuka (OpMHPOBaHHS Pe3y/IbTHPYIOMIEH OleHKH.”
B xoze Texy1iero KOHTpoJs CTyAeHTH MOryT Habpathb 0-70 6asos:
1-s pybesicnaa ammecmayus — MaKcumaabho 35 0a1n06; uz Hux:
om 0 00 15 6annoe (P1) — ammecmayuonnasn (pyoexcnas) KoHmpovhas paboma;

om 0 9o 20 bannoe (T} mekywasn padoma cmyoenma ¢ meuenue pyoesica.

! onoxenne 0 TekyleM KOHTPOJIE YCIIEBAEMOCTH M TIPOMEXKYTOUHOM aTTecTaluy o0y4aromuXcs Mo 00pa3oBaTelbHbIM
MporpaMMaM BEICIIIETO 00pa30BaHuUs — IporpaMMamM OakaixaBpuara, MarucTparypsl u cnenuanurera B COI'Y (B mocnemneit
penakiuu ot 08.07.20 r. IIp.Ne 173)
2 B cootBerctBuH ¢ Tosoxerrem o BPC orenuBanus 06y4aroluxcsi OYHOM (OPMBI 10 00pa30BATEILHBIM IIPOrpaMMam
BBICIIEro 00pa3oBaHust — MporpamMmam Oakanaspuara u crienpanmtera B @I'BOY BO COI'Y (mpuHSTEIM YYEHBIM COBETOM
COI'Y 30.09.2021 r.)
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2-a pybexcnan ammecmauus — MaKCUMaabHo 35 0ann06; u3 Hux:

om 0 00 15 6annoe (P2} ammecmauuonnas (pyoexcnas) KOHMpoabHas padoma;

om 0 9o 20 bannoe (T>)- mekywasn padoma cmyoenma ¢ meuenue pyoesica.

CoeNOARrWODd R

NNONNRPRPRPRPRPRPRERRR R
NEFP,OWOWOOW~NOoOOoMwWNIERO

23.
24,
25.

26.

[IpoMexyTOUHBII1 KOHTPOJIb:

IK3aMeH:

3a YCTHBIN OTBET Ha 3K3aMeHe CTyAeHT noiydaer 0-30 Gaos.

PesynpTupyromast orieHka ckiaapBaercs mo coorsercrytouieir bPC ¢opmyne.

IIIkxana uToroBoii aKalIeMI/I‘leCKOﬁ YCIEeBA€MOCTH CTYACHTOB 110 JTUCIUIIJIHHE

Cucrema ouenoxk COI'Y

Cymma 6aios Hasganue HUuCnoBOM SKBUBAJIEHT
86 - 100 OTJIMYHO 5
71-85 XOPOIIIO 4
50-70 YIOBJIETBOPUTEIBHO 3

TeMbl M KPUTEPHHU OLECHUBAHHS CAMOCTOSITEIbHOM PadoThI 0040 M XCS 110 U CHUTIINHE

TBepabie cucTemsl

Temaruka pedeparos

KpI/ICTaJ'IJ'II/I‘-IeCKOC COCTOAHHC BCIICCTBA.
XUMHYeCKUe CBSI3U B KpuCTaJl1ax.

Tumel KPUCTAIIIOB.

DNeKTPOHHOE CTPOSHHE KPUCTAIIIOB.

JledekThl B KpHCTaIIIAX.

Mertauibl ¥ MOTYIPOBOTHUKH.
OObumwe cBolicTBa KprcTaioB. M3omopdusm, TBepabie pacTBOPHL.

Peansubie kpucTamsl. TBepasie (haszbl mepeMeHHOTO COCTaBa.

. CTpoeHue KUIKOIl BOJIBL

. OcobeHHOCTH aMOP(HOTO BEIIECTBA.
. Crexkia.

. [Tomumepsl.
. Crpykrypnast peatreHoBckas criektpockonusi (EXAFS u XANES metonsr).

. MarauTHbIe CBOIiCTBA BEIISCTB.
. Kunkue xpucramibl
. O01m1as xapaKTepruCcTHKA KUJIKOKPUCTAUTMIECKUX CHCTEM.
. Knaccudukanms >kuIKkux KpUCTaIIIOB.

. Kunkoe u amopdHOE COCTOSHHS

. O01acTh KUJIKOTO COCTOSHHSL.

. CTpoeHne ®KUJIKOCTEH.

cBobomubix (HC) monekynspabix opoutanei (MO)

MCTOI[I)I PECHTTCHOBCKOI'O MUKpOaHaJIn3a

Oxe-CreKTPOCKOHS.

O)Ke-CHeKTpLI MOJICKYJ U TBEPABIX TCII.

O)KG'CHCKTPOCKOHI/DI IMMOBCPXHOCTHU TBEPABIX TCII.

. [IpuMeHeHne METOI0B PEHTI€HOBCKOM CIIEKTPOCKONUH ISl U3YUEHHS BRICIIMX 3aHATHIX (B3) u HM3mImx
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S e o

OueHoYHBIH JIUCT 3alIUTHI pe)epaToB (TOKIATOB)

HanMeHoBaHUE
MmoKa3areJs

BrIsiBJIeHHBIE
HeX0CTATKH U
3aMeYaHus

Bananl

1. KAUECTBO UCCJIE[

OBATEJILCKOI PABOTEI (PE®EPATA, IOKJIAJIA)

1. 'paMOTHOCTh U3JI0KEHUS U 1
Ka4yecTBO 0(hOpMIICHUS pabOThI
2. CaMOCTOSATENBHOCTh 2
BBINIOJTHEHUS Pa0OTHI, TITyOnHa
npopaboTKK MaTeprana,
HCIIONTb30BAaHHE
PEKOMEHIOBaHHOM 1
CIIPaBOYHOM JINTEPATYPHI
3. O00CHOBaHHOCTH U 1
JIOKa3aTeJIbHOCTh BHIBOJIOB
OO011as orieHKa 3a BeItoiHeHne VP 4
II. KAYUECTBO JOKJIAJA
1.CooTBETCTBUE CONEPKAHUS 1
JIOKJIaJ1a COACPKaHHUIO Pa0OTHI
2 .Beinesnenue 0OCHOBHOM MBICIH 1
paboTHI
3.KauecTtBO uznoxeHus 1
MaTepraa
OO01as omeHka 3a JOKIa 3
III. OTBETHI HA JJOTITOJIHUTEJIBHBIE BOITPOCEHI ITO COJAEPXKAHIMIO PABOThI
Bompoc 1 1
Bompoc 2 1
Bompoc 3 1
OO011as oLeHKa 3a OTBETHI HA BOIPOCHI 3
HNTOI'OBAS OLIEHKA 3A 3AIIUTY 10

MCTO,Z[BI OIMMCaHUSA SJIEKTPOHHOI'O CTPOCHUA MHOT'O3JICKTPOHHBIX CUCTEM.

Meron Xaprpu-Poka.

Meron Xaprpu-doka-Pyraana.
Meron Teopuu QpyHKIMOHATBHOMI
PentrenoBckas CieKTPOCKOITHSI.

Tembl npe3eHTALM I

IIJIOTHOCTH.

XuMudeckKue CABUI'M BHYTPCHHUX JIMHUI aTOMOB B MOJICKYJIaX. Onpez[eneHI/Ie 3apAaa0BOro COCTOSH UL

ATOMOB ITO0 PCHTTCHOBCKUM U PCHTTCHOJJICKTPOHHBIM CIICKTPAM.

OmnpeneneHne CTENEHU OKHUCIECHUS aTOMOB B XHMHYECKUX COEAMHEHHUSIX METOIOM DPEHTI'€HOBCKOM
(OTOPNEKTPOHHOM CIIEKTPOCKOITHH.
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KpnTeplm OCHUBAHUSA CTYJCHTA 32 MOATOTOBKY NMPE3CHTALMU

Kpu | 8 4 2
Tepu (Tpedyer 10padOTKM)
u/0a
JUIbI
Yerko  chopmymmposana | ChopmynrpoBana CoopmynupoBana 1ens | He
elb W PacKpbITa Tema | Lejb u TeMa | ¥ TeMa HcClieloBaHus. | chopMyIHpoBaH
= UCCIIeIOBaHUs. B KpaTkoii | mcciiemoBaHusL Conepxanne a memp U TeMa
% dopme  mama  monHas | YaCTHYHO  WB3JIOKEHA | MOJHOCTHIO HE | UCCIEOBAHUS.
= uHpopManuss MO  TeMme | HHPOpPMalUs MO TeME | PacKphITO. IIpobnema  He
% WCCJICIOBAaHUS M JTaH OTBET | MccieoBaHusl W JaH | MHpopMamms 1o Teme | pelieHa.
& Ha TpoOJEMHBIA BOMPOC. | OTBET HAa MPOOJIEMHBIN | MCCIIEIOBAHMS HETOYHA.
o Jansr CCBUIKU Ha | Bonpoc. ansl ccpuiku | [Ipobnema 10 KoHIa HE
z UCIOJBb3yEeMBIE PECYPCHI. Ha ucrnonb3yemele | pemena.  He — nmaHb
) pecypehl. CCBUIKH Ha
2 HCIONB3yeMbIe
S pecypesl.
Cobmonaercs enunbli | Cobmomaercst enunbii | He cobmonaercs | He
CTHJIb ohopmieHHS. | CTHIb  O()OPMIICHHS. | €IMHBIN CTUJIb | cOoOMoaeTcs
= [pesenTamust kpacounass u | Cnaiinel mpocTel B | opopmienus. Craiasl | CTUID
= MHTEpEeCHasl. MTOHUMAaHHH. IPOCTHl B IOHHUMAaHHU. | O)OPMIICHHS.
= Ucnonesytorcst  addexrsl | Ucnonb3yroTes O¢dexter u ¢on He | Cnaiiasl mpocTsl
% aHUMAIIUH, ¢oH, | HeKoTOpbIe 3PPEKTHI M | NCIONB3YETCSL. B TIOHUMaHUH.
=y ¢dororpadumn. B | ¢on.
)E Ipe3eHTaluu
8 MIPUCYTCTBYIOT aBTOPCKHUE
;::( HaXOJIKH.
ABTOp XOpomo BiajeeT | ABTOp Brageer | ABTop He  mokasain | [IpencraBneHsr
MarepualioM 10  TeMe | MaTepHajoM MO TeMe | KOMIETEHTHOCTH B | HCKa)KEHHBIC
uccnegoBanus. Mcnonp3yeT | ncciieioBaHus, HO HE | MPEACTaBICHUU JTAaHHBIC
HAYYHYI0O TEPMHHOJIOTHIO. | CMOT 3aHHTEPECOBATh | MPE3CHTALIUH.
2 Oo6nanaer HaBBIKAMH | ayJAUTOPHIO. Hcnonb30BaHHbIC
§ g | oparopckoro  mckyccrBa. | Hemocrarouno (GakThl HE BBI3BIBAIOT
g g | THomxo u TOYHO | LUTUPYETCA nosepus. HemocraTtouno
5 £ | uuTMpyeTcs JIATEpaTypa. LUTUPYETCS
) % UCIIOJTb30BAaHHAS JIUTEpaTypa.
= & | mreparypa

TunoBble 3a1aHUA 1JI51 NPAKTHYECKUX (CeMHHapCKI/IX) 3aHATHI

Tema cemuHapckoro 3anaTusa Nel. Knnacenueckast teopusi crpoennst MmosekyJ (1 gac).
Heasb: cTyneHTH! JOIKHBI TOBTOPUTH U 3aKPETIUTHh OCHOBHBIE OHSTUS TEOPHU XUMHYECKOTO CTPOSHHS,

YCBOUTH B TIOJTHOM 00BEME €€ CTPYKTYpY U COJIepIKaHue.
Bonpocs! 17151 00cysKneHns:

1. OcHOBHBIE OJIOXKEHHUSI KIIACCUYECKON Teopuu xuMmuueckoro crpoenus A.M. bytneposa. [Tonsitue o

XHUMHUYCCKOM U (1)I/I3I/I‘I€CKOM CTpOCHUMU.

2. CTpykTypHBIE (POPMYIIBI KaK UACaTbHBIC MOCIIH HAIIICTO CO3HAHMS.

3. MonekyJisipHble MOJETH B COBPEMEHHOM TEOPUH XUMHUYECKOI'0 CTPOSHUS: IIAPOCTEXKHEBBIE MOAEIN BaHT

T'odda; npocrpancTeennsie Moaenu Creioapra - bpurieda u np.

4, KOH(bOpMaHI/II/I MOJICKYJIL. SIBnenuns BHYTPCHHETO BpalllCHM A, IICEBAOBPAICHN A, MHBCPCUU, ITOJIUTOIINN

Moutekyi. [Ipoekimonusie hopMyIibl U Tpadybl MOJICKYI.
Jlureparypa k Teme:

[16+] / W.B. KynakoB; MwunucrepctBo o0paszoBanus u Haykun PdD, Omckwuii

1. Kynako, U.B. Crpoenne BemecTpa:
rocynapctBeHHbIH yHUBepcuTeT nM. @. M. JlocroeBckoro. — Omck: OMI'Y M. @.M. locroesckoro, 2018. — 172 c.: Tabu., mi.
— Pexxum mocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 37eKTPOHHBIMH.
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http://biblioclub.ru/index.php?page=book&id=562974

2. TI'pomoga, E.IO. Ctpoenne aroma. Xummdeckas cBsi3b / E.JO. I'pomosa, JI.A. Anemerkuna, I'.B. Byminoposa; Munucrepctso

obpasoBanust W Hayku Poccum, DenepansHoe TOCYIapCTBEHHOE OKOPKETHOE OOpa30BaTe/bHOE YYPEKICHHE BBICIIETO
obpaszoBanns «KasaHCKUH HalMOHAIBHBIN MCCIIENOBATENLCKUIA TEXHOJIOTHYECKUM yHUBEpcuTeT». — Kasaub: M31aTenseTBo
KHUTY, 2017. — 108 ¢.: w1 — Pesxum mocryma: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubsmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 31eKTPOHHBII.

3. Hupenscon, B. I'. KBanTOBast xumus. MoJieKyJIbl, MOJICKYJIIPHBIC CUCTEMBI M TBEp/IbIC TeNa: yueOHoe nocobue A By30B / B.

T'. Hupenbcon - Mocksa: Jlabopatopus 3nanuid, 2017. - 522 c. (Yue6GHuk as Boicueid mkousi) - ISBN 978-5-00101-502-4. -
Texer: 3JEeKTPOHHBII // OBC "KoHcynpTanT cTyneHTa': [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum moctyma: o moanmcKe.

4. KpacnoB K.C. Mouyekyabpl ¥ XHMHUECKass CBs3b: Yued. mocobue. 2-¢ m3n. M.: Beicur mk.., 1984. - 275 c¢. URL:

https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

5. Taresckuii, B.M. KBantroBas Mexanuka u Teopusi crpoenus mosiekyn / B.M. TareBckuit. — Mocksa: M3narensctBo MI'Y, 1965.

— 166 c. — Pexum pocryma: mo moxamucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
9JIEKTPOHHBIN.

dDu3nyecKue OCHOBLI YYeHUsI 0 CTPOeHUH MoJieky.1. I'eomerpust MmosekyJ. (1 gyac)
Ilean: pa3BUTh NpeACTaBICHHUS O (PU3UIECKOM CTPOSHUHM MOJIEKYJI, C(hOPMUPOBATH ITOHATHE O

PaBHOBECHOM KOH(PHUTYpAIIUK MOJIEKYT B COBPEMEHHON XUMHHU.

Bonipocs! aJ1s1 00cysKAeHus

1. PaBHOBecHast reomeTpuueckast Kourypanus. [lonstue reomerpruueckoit KOH(GUrypanuu B KIacCHYECKOH

TEOPUH XUMHUUYECKOI'O CTPOEHUSI U B KBAHTOBOM XUMUMU.
2. BennmuuHel (mapamMeTpsl), ONpeIeIISIONIIe PABHOBECHYIO T€OMETPUUECKYI0 KOH(PUTYPAIIHIO MOJIEKYJIBI:
MEXbsIEPHbIE PACCTOSHMUS], BAJICHTHBIE YIJIbl, IOBOPOTHBIE YIJIbI.

3. DKCepUMEHTaIIbHBIE METOABI YCTaHOBJICHUSI TEOMETPUUECKON KOH(pUTypamy Monekyl. [Ipobnemsl

HaXOKXICHUS IMTapaMETPOB MOJICKYJI.

1. l'eomerpust Mmonexyn. MHTeprnpeTalus HampaBIeHHOCTH XUMUYECKIX CBS3EH:
a) KoHnernws oTTankuBanus 3MeKTPOHHBIX Tap ['minecnn - Haitxonma;

0) [IpencraBnenus o TUOpHUIM3aUK aTOMHBIX opOuTtaneii JI. [lomnra.
2. [locTpoeHure MOJIEKYJT B TPMHHAX aTOMHBIX OpOUTAJICH KaK MPUEM OOBSICHEHUS U MPECKa3aHus TeOMETPUN

MOJICKYJI.

Jluteparypa k Teme:

1. KymakoB, M.B. Crpoenne BemecrtBa: [16+] / U.B.KymakoB; MunnctepctBo oOpasoBanuss W Hayku PP, Owmckwmit

rocynapctBeHHbIH yHEBepcuteT M. d. M. JlocroeBckoro. — Omck: OMI'Y um. @.M. [locroesckoro, 2018. — 172 c.: Tabm., ui.
— Pexxum mocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 371eKTpOHHBIH.

2. T'pomoga, E.IO. Ctpoenue aroma. Xumudeckas cBsi3b / E.JO. 'pomoBa, JI.A. Anemerkuna, I'.B. Byminoposa; Munucrepctso

obpasoBannst u Hayku Poccum, @DenepairbHOoe rocynapcTBEHHOE OIOJDKETHOE O00pa30BaTENIbHOE YUYPEXKJCHHE BBICIIETrO
obpaszoBanns «Ka3aHCKHII HallMOHAJBHBIN HCCIENOBATEIBLCKHII TEXHONOIHYECKUH yHHBepcuteT». — Kasaub: M3aarenbcTBo
KHHUTY, 2017. — 108 c.: ui. — Pexxum mpocryna: no noxamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 37eKTPpOHHBIIL.

3. Lupenscon, B. I'. KBanrtoBas xumus. MoeKyibl, MOJIEKYSIpHbIE CUCTEMBI U TBEpAbIe Tena: yueOHoe nocodue st By3oB / B.

T". upenscon - Mocksa: Jlabopatopust 3Hanui, 2017. - 522 c. (YueOHuk as Beicmeit mkoust) - ISBN 978-5-00101-502-4. -
Tekcr: JJIEKTPOHHBIH // 3BC "KoHcynpTaHt cryneHra": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexum mocryma: Mo 1o IimcKe.

4. KpacnoB K.C. Monekynpl ¥ XHMHUYECKass CBA3b: Yued. mocobme. 2-¢ m3n. M.: Beicm. mk.., 1984. - 275 c. URL:

https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

5. Taresckuii, B.M. KBanroBas mexanuka u teopus crpoenust Moiiekys / B.M. TareBckuii. — Mocksa: M3zgarensctBo MI'Y, 1965.

— 166 c. — Pexum pocryma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
9JIEKTPOHHBIN.

Tema CEMHMHAPCKOI'o 3aHATHSA Ne3. KBaHTOBO-MexaHHYeCKO€e ONMUCAHUE MOJIEKYJSAPHBIX CUCTEM: METOAbI

I.

BajleHTHBIX cBsi3eil (BC) u mouiekyasipubix opoutaieii (MO). (1 gac)
Heanb: chopMupoBaTh NpencTaBIeHUS O KBAHTOBO-MEXaHMUECKUX METOIaX pacyéra MOJIeKyIl.
Bonpocs! aJst o0cyxneHus:
Teopust xummdeckod cBsizu B Monekynax. Omeparop [amumnbroHa wmonekynsl. AnmabaTmdeckoe

npubmxkenne bopHa - Onmnenreiimepa.
2. Meton BanenTHBIX cBszer (BC). Pacuér monekynsipHOro moHa BOAOPOAA W MOJIEKYJIBI BOJOPOAA METOJOM

BaJICHTHBIX CBS3€Ml.
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3. OcHoBHble nonoxeHus merona BC.
4. Meton MonekymsipHbIx opOutaneil. [lpuOmkenne nMHeWHOW KOMOWHAIMM aTOMHBIX opOutaneidr (MO
JIKAO). Pacuér monekynsapHoro nona sosopoja B meroae MO JIKAO.
5. Cpasuenne metogoB BC 1 MO. AToMHO-0pOHUTaIbHBIE MOACTH MOJIEKYJL.
[Toctpoenne monekyn B Tepmuaax MO. [Ipumepsr.
Jlureparypa k Teme:

1. KymakoB, M.B. Crpoenne BemecrtBa: [16+] / U.B.KynakoB; MunnctepctBo oOpasoBanusi W Hayku PP, Owmckwmit
rocynapcTBeHHbli yHuBepcureT uM. @. M. Jlocroesckoro. — Omck: OMI'Y um. @.M. JloctoeBckoro, 2018. — 172 c.: Tabi1., ui.
— Pexxum pocrymna: o noamnucke. — URL: http:/biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 37eKTpOHHBIMH.

2. T'pomoga, E.IO. Ctpoenue aroma. Xumudeckas cBs3b / E.JO. 'pomoBa, JI.A. Anemerkuna, I'.B. Byminoposa; Munucrepctso
obpasoBanust W Hayku Poccum, @DenepaibHOE TroCyJapcTBEHHOE OFO/DKETHOE 00pa30BaTeNbHOE YUYPEKICHHE BBICIIErO
obpaszoBanns «Ka3aHCKHI HalMOHAJBHBIN HCCIENOBATEIBLCKHII TEXHONOIHYECKUH yHHBepcuteT». — Kasaub: M3aarenbcTBo
KHUTY, 2017. — 108 c.: ni. — Pexxum poctymna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 31€KTPOHHBIH.

3. Lwupenscon, B. I'. KBantoBas xumus. MoeKyibl, MOJIEKYJISIpHBIE CUCTEMBI U TBEpAbIC Tena: yueOHoe nocodue st By3oB / B.
T". upenscon - Mocksa: Jlabopatopus 3Hanui, 2017. - 522 c. (YueOHuk as Boicmeit mkoust) - ISBN 978-5-00101-502-4. -
Tekcr: JJIEKTPOHHBIH // 3BC "KoHcynpTaHt cryneHra": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexwum gocryma: o mo imcKe.

4.  Munkus B.JM., Cumxun b.51., Munses P.M. Teopus ctpoenus MoJeKy (31eKTpOHHbIe 0007104KH): Y 4el. mocodue s yH-TOB.
- M.: Belci. mkoaa, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

5. KpacuoB K.C. Momekynsl M XuMHYecKas CBs3b: Y4eb. mocobme. 2-e¢ m3n. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. Taresckuii, B.M. KBanroBas mexanuka u teopus crpoenust Moiiekys / B.M. TareBckuii. — Mocksa: M3zgarensctBo MI'Y, 1965.
— 166 c. — Pexum pocryma: mo moxamucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
3JIEKTPOHHBII.

7. Kapanersstan M. X., JIpakun C.1. Ctpoenue BemiecTBa. Yueb. mocobue s By3o0B. M3a. 3-¢ mepepab. u gom. - M.: Beicur. mk.,
1978. URL.: http://sportzagolovki.ru/stroenie-veshchestva/

Teopus crepeoxumu. IloTeHIMAIbLHBIEC TOBEPXHOCTH 3JIEKTPOHHBIX COCTOSTHUH MoJeKkyJI. (1 yac)

Heab: chopMmupoBaTh IpEACTaBICHHE O MOTEHIHAIBHBIX IMMOBEPXHOCTSAX OJIEKTPOHHBIX COCTOSHUMA
MOJIEKYJT U BO3MOKHOCTSIX IIPEICKa3aHMs TEOMETPHUECKIX XapaKTEPUCTUK MOJIEKYIL.

Bonpocs! A71s1 00cyKIeHus
1. IToBepXHOCTH MOTEHIIMATIBHON SHeprun MoneKkynsl Metiiiena CHz B koopanHatax R (mmmua CH cBsizn) u @
(yron HCH).
2. IloreHruaabHbIEC TOBEPXHOCTH IJIEKTPOHHBIX COCTOSTHUI MOJIEKYI.
3. x obmas cTpykTypa ¥ pa3IHIHbIe TUITHI.
4. CtpyKTypHas U30Mepusl.
5. Onrudeckue u30Mephl.

Jluteparypa Kk Teme:

1. Kynakos, U.B. Crpoenne BemectBa: [16+] / W.B. Kymakos; MunucrepctBo oOpa3oBanus u Haykun P®, Owmckwit
rocynapcTBeHHbIN yHuBepcureT uM. @. M. JloctoeBckoro. — Omck: OMI'Y um. @.M. [locroeBckoro, 2018. — 172 c.: Tabi., ui.
— Pexxum nocrymna: o noamucke. — URL: http:/biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TekcT: 37eKTPOHHBIN.

2. T'pomoga, E.IO. Ctpoenne aroma. Xumudeckas cBs3b / E.JO. I'pomoBa, J.A. Anemerkuna, I'.B. Byminoposa; Munucrepctso
obOpazoBannst u Hayku Poccmm, ®DenepaibHoe TocynapCTBEHHOE OO/PKETHOE 00pa30BaTENbHOE YUPEXKJCHHE BBICIIETO
obpaszoBanus «KasaHCKMH HAIMOHAJBHBIA HCCIEIOBATENLCKUNA TEXHOJOTUUECKUI yHHBepcuteT». — Kasanb: M3marenscTBO
KHUTY, 2017. — 108 c.: nn. — Pexxnm nocryma: mo moxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
bubmiorp.: c¢. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2;1€KTpOHHBIH.

3. Hupenscon, B. I'. KBanrtoBas xumust. MoieKyibl, MOJIEKY SIPHbIE CUCTEMbI U TBepAbIe Tena: yuyebHoe nocobue st By3oB / B.
I'. Hupenbcon - Mockga: Jlabopatopust 3Hanuit, 2017. - 522 ¢. (Yuebnuk s Beiciei mkousl) - ISBN 978-5-00101-502-4. -
Teker: 3JIEKTPOHHBII / OBC "KoHcynpTaHT cTyneHra': [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum mocryma: 1o moIimcKe.

4.  Munakua B.JM., CumxuH b.51., MunsieB P.M. Teopust cTpoeHHs MOJIEKYI (3IEKTpOHHBIE 000JI049KH): Y 4el. mocodue sl YH-TOB.
- M.: Beicu. mkona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

5. KpacHoB K.C. Monekynbl W XHMHYecKas CBs3b: Y4eb. mocobme. 2-¢ m3n. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbo0oks139198.

6. TareBckuii, B.M. KBanroBas Mmexanuka u Teopus ctpoenust mosiekys / B.M. TareBckuii. — Mocksa: M3narensctBo MI'Y, 1965.
— 166 c. — Pexum pocryma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcrt:
3JICKTPOHHBIH.
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7. Kapanersstan M. X., Jlpakun C.1. CtpoeHue BemecTBa. Yue0. mocobue s By3o0B. M3, 3-¢ mepepab. u gom. - M.: Beicur. mxk.,
1978. URL.: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemunapckoro 3anaTusi Ne 5. Konedanust Mmosiexys. Moae/ib rapMOHMYECKOT0 OCHUJLIATOPA.
Konedanust 1ByxaromMHoii MosiekyJibl. KosiedaTeabHbIe CIEKTPBI MOJIEKYJI. (2 daca).
Leanb: pa3BUTH NOJTy4YECHHBIE paHee 3HAHUS O KOJICOaHUSIX MOJIEKYI U O BO3MOXXHOCTSIX UCTIONB30BAHUS
KOJIEOATENBHBIX CIIEKTPOB JIJIsl YCTAHOBJICHHUS CTPOCHUS MOJIEKYJI.
Bonpochl 1151 00CyKAeHUs:
1. Mozaens rapMOHHYECKOro ocLuiusiTopa. 3akoH ['yka.
2. Konebanus neyxaToMHON Mosiekybl. DyHKIms Mop3e.
3. CpenHekBaipaTHUHBIE CMEIEHHUS aTOMOB (aMILJIMTY bl KOJIEOaHU ).
4. HopmarnbHbIe KOJeOaHu s, 9aCTOTHI HOPMAIBHBIX KOIEOAHWH M 9aCTOTHI OCHOBHBIX KOJIe0aTeTbHBIX
MEPEXO/I0B.
5. Konebanust ¢ 607b11101 aMITIMTYAOH.
6. XapaxkrepucTUUHbIE KOJIeOaHu .
7. NudpakpacHble CIIEKTPLI MOJICKYJL.
8. KonebarenbHble CIEKTphl KOMOMHAIMOHHOTO PaCcCEsSHHUSL.
9. IlpaBuna or6opa B K u KP-criekrpax.

Jlureparypa Kk Teme:

1. Kymnakos, U.B. Crpoenne BemectBa: [16+] / W.B. Kymakos; MunucrepctBo oOpasoBanus u Haykun P®, Owmckwmit
rocynapctBeHHbI yHUBepcuteT M. @. M. JloctoeBckoro. — Omck: OMI'Y um. .M. [loctoeBckoro, 2018. — 172 c.: Tabi., ui.
— Pexxum nocrymna: o noamucke. — URL: http:/biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 271eKTpOHHBIMN.

2. T’pomoga, E.IO. Ctpoenne aroma. Xumudeckas cBsi3b / E.FO. T'pomoBa, JL.A. Anemerkuna, ['.B. Bymunoposa; MunucrepctBo
obOpazoBannst u Hayku Poccum, ®DenepaibHoe TOCyIapCTBEHHOE OODKETHOE 00pa30BaTEeNbHOE YUPEKICHHE BBICIIETO
obOpazoBanus «Ka3aHCKMII HAIMOHAJBHBIA HCCIENOBATEIBCKUI TEXHOJOTWYECKUH yHUBepcuteT». — Kasaup: M3marenbcTBO
KHUTY, 2017. — 108 c.: wi. — Pesxum nocryna: no noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
bubmorp.: c¢. 102. — ISBN 978-5-7882-2276-9. — TekcT: 21€KTpOHHBIH.

3. Hwupenscon, B. I'. KBanToBas xumus. MoJieKyJbl, MOJIEKYJISIPHBIE CHCTEMBI M TBEPABIE TeNa: ydeOHoe ocodue ais By30B / B.
I'. upenbcon - Mockga: Jlabopatopus 3Hanuit, 2017. - 522 ¢. (Yuebnuk s Bbiciiei mkousl) - ISBN 978-5-00101-502-4. -
Tekcr: 3JIEKTPOHHBIH / 9BC "KoHcympTaHT cTyneHra': [caitt]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxim gocTyma: o MOAIHCKE.

4.  Munkun B.U., Cuvkun b.41., Munses P.M. Teopust ctpoeHnst MoseKyJ1 (3IeKTpOHHEIE 000104KH): Y ue6. mocobne A yH-TOB.
- M.: Bercur. mkona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

5. KpacnoB K.C. Momekynsl M XuMHYecKas CBs3b: Y4eO. mocobme. 2-e m3x. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbo0ks139198.

6. Taresckuii, B.M. KBantoBas Mexanuka u Teopusi crpoenust mosiekyn / B.M. TareBckuii. — Mocksa: M3narensctBo MI'Y, 1965.
— 166 c. — Pexum pocryma: nmo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcrt:
3JIEKTPOHHBII.

7.  Kapanersssau M.X., Ipakun C.1. Ctpoenue BemecTBa. Yueb. nocobue 11 By3oB. U3a. 3-e mepepal. u gon. - M.: Beic. mik.,
1978. URL.: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemumHapckoro 3ansTus Ne 7. Bpanienne MoJiekyJ1 Kak mesaoro. Mozaeib :KECTKOro poraropa.
Bpamare/bHble CIEKTPbI IBYXaTOMHBIX MOJIEKYJI. Pa3inyHble THIIBI MOJIEKYJISIPHBIX BOJTYKOB. (1 gac)

Heas: pa3BUTh NOMyUYEHHBIE paHEE 3HAHUS O BPAILICHUU MOJIEKYJ M O BO3MOYXHOCTAX HCIIONb30BAHUS

BpAaIaTENbHBIX CIEKTPOB JJIs1 YCTAaHOBJIEHUS CTPOEHHS MOJIEKYIL.
Bonpocs! aJ1s1 00cysKneHus:

1. Monenb *KECTKOTO poTaropa.

2. BpamarenbHbIe CIIEKTPHI ABYXaTOMHBIX MOJIEKYJL.

3. DddhekTs H30TOMUHU BO BpallaTeIBHBIX CIIEKTPaXx.

4. BnausiHue siIepHOTO CIMHA Ha BpalllaTeIbHbIE CIIEKTPHI IBYXaTOMHBIX TOMOSIAEPHBIX MOJIEKYI.

5. Bpamenue MHOro MOJIEKYJI. Pa3nuyHble TUITBI MOJIEKYJIAPHBIX BOITYKOB.

6. IIpumeHeHne BpalaTeNIbHBIX CIIEKTPOB B CTPYKTYPHOM aHAIIM3E.
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Jluteparypa k Teme:

1. KymnakoB, M.B. Crpoenne BemectBa: [16+] / W.B.KymakoB; MunnctepctBo oOpasoBanus u Hayku P®D, Owmckuit
rocynapctBeHHbIH yHuBepcuteT nM. @. M. JlocroeBckoro. — Omck: OMI'Y um. @.M. locroesckoro, 2018. — 172 c.: Tabu., wi.
— Pexxum pocrymna: o noamucke. — URL: http:/biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 371eKTpOHHBIH.

2. Tpowmoga, E.10. Ctpoenue atoma. Xumuueckas cBsi3b / E.JO. I'pomoBsa, JI.A. Anemerkuna, ['.B. Bynmiunoposa; MunuctepctBo
obpaszoBanust u Haykun Poccum, ®DenepambHoe TOCyIapCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YYPEXKICHHE BBICIIETO
oOpazoBanus «Ka3aHCKMI HAIMOHAJBHBIA MCCIEOBATENLCKIN TEXHOJOTUUECKUI yHHBepcuTeT». — Kasanb: M3marenbcTBO
KHUTY, 2017. — 108 ¢.: mi1. — Pesxum pocryma: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 31€KTpOHHBIH.

3. Lupenscon, B. I'. KBanToBas xumus. MoeKyibl, MOJIEKyJSIpHbIE CHCTEMBI M TBEpAbIe Tena: yueOHoe nocodue st By3oB / B.
I'. Hupenscon - Mocksa: Jlabopatopus 3Hanuit, 2017. - 522 c. (Yuebnuk s Beicmeid mkoisl) - ISBN 978-5-00101-502-4. -
Tekct: 3J1EKTPOHHBIH // 9BC "KoHcynbTaHT CTyzeHTa": [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum mocryma: mo moimcKe.

4.  Munkun B.U., Cumkun b.51., Munsiee P.M. Teopust cTpoeHust MoJieKyJ1 (3IeKTpOHHbIe 0005104KH): Y uel. mocoOue s yH-TOB.
- M.: Beicun. mkoma, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

5. KpacuoB K.C. Momekynsl M XuMHYecKas CBs3b: Y4eO. mocobme. 2-e m3x. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. Taresckuii, B.M. KBanroBas mexanuka u teopus crpoenust Moiiekys / B.M. TareBckuii. — Mocksa: 3zgarensctBo MI'Y, 1965.
— 166 c. — Pexum pocryma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
3JIEKTPOHHBII.

7. Kapanersssan M. X., JIpakun C.1. Ctpoenue BemecTBa. Yued. mocobue s By3oB. M3a. 3-¢ mepepab. u gomn. - M.: Beicur. mxk.,
1978. URL.: http://sportzagolovki.ru/stroenie-veshchestva/

JJIEeKTPOHHOE CTpoeHue MoJieKya. MoJieky/sipHble opouTann. MHTepnperanusi CTPOCHHUSI MOJIEKYJI Ha
OCHOBE OpPOUTANBHBIX MojeJiei. (19ac)

Henab: pa3BUTh MOMy4EeHHbBIE paHEe 3HAHHS 00 IEKTPOHHOM CTPOSHUH MOJIEKYII X O BOZMOXKHOCTSIX
MCIIOJIb30BaHMS 3JIEKTPOHHBIX CIIEKTPOB JIJIs1 YCTAHOBJIEHNS CTPOEHHS MOJIEKYIL.

Bonpocs piist 00cyxneHus:
1. DneKTpOHHBIE COCTOSIHUS IBYXaTOMHBIX MOJieKyl. [loTeHnansHbie yHKINH.
2. DNeKTPOHHOE CTPOCHUE MOJIEKYJ. ATOMHO-OPOUTATIBHBIE MOJIEITH MOJICKYJL.
3. Monexkymsipabie opOutanu. Trursl MoeKyIsSIpHBIX opouTaneii. [loctpoeHrne MONeKys B TEPMUHAX
MOJIEKYJISIPHBIX OpOUTAIIEH.
4. ITonarue 00 ANEKTPOHHON CIIEKTPOCKOITNH. 3aKOHBI MOTJIONIEHUS CBeTa. BH 3IeKTPOHHOTO CIIEKTpa
CJIO)KHOHM MOJIEKYJIBI.
5. IlpuHiunuanpHas cxema dJIeKTPOHHOTO CIIEKTPOPOTOMETPA.
6. Tunsl snexTpoHHBIX IepexoaoB. [IpaBuna orb6opa B 371€KTPOHHBIX CIIEKTPaX.
7. NHTepripetaysi CTpOSHHUS MOJIEKYJ HA OCHOBE OPOUTAIBHBIX MOJIEIICH.
8. IIpuMeHeHue NIEKTPOHHBIX CIIEKTPOB ISl YCTAHOBJIEHUS CTPOEHUS MOJIEKYIL.

Jluteparypa k Teme:

1. Kynako, U.B. Crpoenne Bemecta: [16+] / W.B. Kynakos; MunucrepctBo ob0pasoBanus u Hayku PP, Owmckuit
rocynapctBeHHbIH yHEBepcuteT M. @. M. JloctoeBckoro. — Omck: OMI'Y um. @.M. JlocroeBckoro, 2018. — 172 c.: Tabi., ui.
— Pexxum nocryma: o noamucke. — URL: http:/biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TeKCT: 371eKTPOHHBIMH.

2. TI'pomoga, E.IO. Ctpoenne aroma. Xummdeckas cBsi3b / E.JO. I'pomoBa, JI.A. Ansmerkuna, I'.B. Byminoposa; Munucrepctso
obpaszoBanust u Haykun Poccum, ®DenepanmbHoe TrocylapCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEXKJCHHE BBICILIETO
obpaszoBanus «Ka3aHCKMH HAIMOHAJBHBIA HCCIEIOBATENLCKUNA TEXHOJOTUUECKUI yHHBepcuteT». — Kasanp: M3marenbcTBO
KHUTY, 2017. — 108 ¢.: mi1. — Pesxum mocryma: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubsmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 31eKTPOHHBII.

3. lwupenscon, B. I'. KBanToBast xumus. MoeKyibl, MOJIEKyJSIpHBIE CHCTEMBI U TBEpAbIe Tena: yuyeOHoe nocobue st By3oB / B.
T'. Hupenbcon - Mocksa: Jlabopatopus 3Hanuid, 2017. - 522 c. (Yue6uuk ams Boicuieit mkoisl) - ISBN 978-5-00101-502-4. -
Texcer: 3JIEKTPOHHBIN // OBC "KoHcynbTanT cTyJeHTa': [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum gocTyma: mo moimcKe.

4.  Munkun B.M., Cumkun b.51., Munsies P.M. Teopus cTpoeHHs MOJICKY (3JIEKTPOHHbBIE 000J1049KH): Y 4eO. mocoOue A1 YH-TOB.
- M.: Beicur. mikona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

5. KpacHoB K.C. Monekynbl W XHMHYecKas CBs3b: Y4eb. mocobme. 2-¢ m3n. M.: Beicm. mk.., 1984. - 275 c. URL:
https:/elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. Taresckwuii, B.M. KBaHToBast MexaHuKka u Teopus cTpoeHus MoJiekyn / B.M. TateBckuii. — Mocksa: UznarensctBo MI'Y, 1965.
— 166 c. — Pexum pocryma: mo moxamucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
3JICKTPOHHBIH.
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7. Kapanersstan M. X., Jlpakun C.1. CtpoeHue BemecTBa. Yue0. mocobue s By3o0B. M3, 3-¢ mepepab. u gom. - M.: Beicur. mxk.,

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

Tema cemuHapckoro 3anatus Ne9. [loasipuzanus BemecTB (2 4ac).
Henab: chopmupoBars npeacraBieHus 00 AIEKTPUUIECKUX CBOUCTBAX MOJIEKYJI U METO/IaX MX

OTpeieJIeHHs], PACKPBITH CBSI3b MEKAY CTPOCHUEM MOJICKYJ U UX TUTIOJIGHBIMU MOMEHTaMHU.

Bonipocs! 151 00cysKneHus
. [onsipu3zanys HEMOMSPHOrO BEIIECTBA B MOCTOSIHHOM 3JIEKTPUYECKOM TI0JIE.
. llonspuzyemMocTts. MosbHast NOJAPU3ALIHSL.
. [lonsipu3zanys moNSApPHBIX BEIIECTB.
. HOJ’I)IpI/I?,aHI/ISI B ICPEMCHHBIX JJICKTPUYCCKHUX ITOJIAX.
. JIUTTONBHBIN MOMEHT M MOJSIPU3YEMOCTh MOJIEKYIL.
. DKCIEpUMEHTAJIbHBIE METOABI OMPENETICHHS TUMOJILHBIX MOMEHTOB U MOISPU3YEMOCTH MOJIEKYJI.
. CBAI3b MEXIy CTPOCHHEM MOJIEKYJT H UX AUTIOJBHBIMA MOMEHTaMH.

~N N L B W N~

Jluteparypa k Teme:

KynakoB, U.B. Crpoenue BemecrBa: [16+] / WN.B.KynakoB, MunucrepcrBo oOpazoBaHusi u Hayku P®, Owmckuit
rocynapcTBeHHbIN yHuBepcureT uM. @. M. JloctoeBckoro. — Omck: OMI'Y um. @.M. [locroeBckoro, 2018. — 172 c.: Tabdi., ui.
— Pexxum nocryma: o noamucke. — URL: http:/biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TeKCT: 37eKTPOHHBIH.

I'pomosa, E.JO. Ctpoenne atoma. Xumnueckas cBsizb / E.JO. I'pomoBa, JI.A. Ansmerkuna, I'.B. Bymnoposa; MunncrepcTso
obOpazoBannst u Haykun Poccum, PenepanpHoe ToCylapCTBEHHOE OIOJDKETHOE OO0pa3oBaTeNIbHOE YUPEKAEHHE BBICIIETO
obpaszoBanus «KasaHCKMH HAIMOHAJBHBIA HCCIEJOBATENLCKUNA TEXHOJOTUUECKUI yHHBepcuteT». — Kasanp: M3marenscTBO
KHUTY, 2017. — 108 ¢.: mi. — Pesxum mocryma: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubsmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 31eKTPOHHBII.

Lupenscon, B. I'. KBanToBas xumus. MoeKyIisl, MOJIEKyJSIpHBIE CHCTEMBI M TBEpAbIE Tena: yueOHoe nocodue st By3oB / B.
T. Hupenbcon - Mocksa: Jlabopatopus 3nanuid, 2017. - 522 c. (Yue6uuk ams Boicuieit mkoisl) - ISBN 978-5-00101-502-4. -
Texer: 3JIEKTPOHHBIN // OBC "KoHcynbTanT cTyJeHTa': [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum goctyma: mo moiucke.

Munkud B.U., Cumkun b.51., Munsie P.M. Teopus cTpoeHust MOJICKYJT (3I€KTpOHHBIE 000J1049KH): Y ueb. mocoOue i YH-TOB.
- M.: Beici. mkona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

Kpacro K.C. Monekynsl M XuUMH4Yeckass cCBsi3b: Yueb. mocobme. 2-¢ m3a. M.: Beicmr mk.., 1984. - 275 c. URL:
https:/elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

Taresckuit, B.M. KBanToBas Mmexanuka u teopus crpoenust mosiekys / B.M. TareBckuit. — Mocksa: 3garensctBo MI'Y, 1965.
— 166 c. — Pexum pocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcrt:
3JIEKTPOHHBIN.

Kapanerssan M.X., Ipakua C.1. Ctpoenne BemecTBa. Y4eb. nocobue ais By3oB. M3x. 3-e mepepab. u porm. - M.: Beremr. mx.,
1978. URL.: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemunapckoro 3ansaTus Nell. CummeTpusi MoJieKyJISIpPHBIX cucTeM. BiansiHue cummerpun

PABHOBECHOH KOH(UIYpalMu sijiep Ha CBOCTBA MOJIEKYJI M HX IMHAMHYEeCKoe MoBeAeHue. (2 Jac).

Heab: copmupoBars npeacrabieHns 00 JIEMEHTaX U OMepalsiX CHMMETPHH SICPHOM KOH(UTyparin

MOJICKYJI, CUCTCMATHU3UPOBATh 3HAHUS O TOYCYHBIX I'PYIIIIaX CUMMETPUNU MOJICKYJI.

Bonpocsl 1iist 00cyxkneHus:

1. DneMeHTHI U ONlepalii CUMMETPUH SCPHON KOHPUTYPALH MOJIEKYIL.

2. ToueyHble IpyIIbl CUMMETPUN MOJIEKYIL.

3. IonsiTHe O pencTaBIIEHUSAX IPYII U XapaKTepax MPpeICTaBICHUH.

4. O0mmme cBOMCTBAa CAMMETPHUHU BOJHOBBIX (DYHKIMI 1 IIOTEHIMAIBHBIX TOBEPXHOCTEH MOJIEKYJL.

5. CuMMeTpusi aTOMHBIX H MOJICKYJISIPHBIX OpOUTAIIEH.
6. Bausiare ciMMeTpUH paBHOBECHOM KOH(PUTYPAIIUH sZIep Ha CBOMCTBA MOJIEKYI M UX TUHAMHYECKOE

[IOBEIECHHE:

1) IUMOJBHBIA MOMEHT U MOMEHTBI HHEPILIVH,

2) (hopma HOpMaITbHBIX KOJIeOaHU A,

3) BBIPOXKIICHUE COCTOSHUM,

4) coxpaHeHHe OPOMTAILHON CUMMETPUH MTPU XMMUYECKHX PEaAKIHSX.
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7. OpOuTtanbHble KOPPETALMOHHBIE TUarPaMMBI.

Jlureparypa Kk Teme:

KynakoB, U.B. Crpoenne BemectBa: [16+] / W.B. KymakoB; MunuctepctBo oOpa3oBanus u Hayku P®, Owmckumit
rocynapctBeHHbIH yHuBepcuteT nM. ©. M. JlocroeBckoro. — Omck: OMI'Y um. @.M. Jlocroesckoro, 2018. — 172 c.: Tabu., mi.
— Peskum mocrymna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 271eKTpOHHBIMN.

I'pomoga, E.IO. Ctpoenne aroma. Xummdeckas cssizb / E.JO. I'pomoBa, JI.A. Anemerkuna, I'.B. Byminoposa; Munucrepctso
obOpaszoBannst u Haykn Poccum, ®DenepanmbHoe TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEXKICHHE BBICIIETO
obpazoBanns «Ka3aHCKMiI HalMOHANBHBIA HMCCIIEJIOBATENBCKHI TEXHOIOTHYECKHH yHUBepcuTeT». — Kasanb: M3nmatenscTBo
KHUTY, 2017. — 108 c.: nin. — Pesxxum mocryma: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 31€KTpOHHBIH.

Lupenscon, B. I'. KBantoBas xumus. MoeKyIibl, MOJIEKyJSIpHBIE CUCTEMBI M TBEpAbIE Tena: yueOHoe nocodue st By3oB / B.
I'. llupenscon - Mocksa: Jlaboparopust 3Hauui#, 2017. - 522 ¢. (Yuebnuk a1 Boicirei mkonsl) - ISBN 978-5-00101-502-4. -
Texker: 3J1eKTPOHHBIH / OBC "KoHncynpTant cTyneHra': [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxim gocTyma: mo MoAIHCKe.

Munkus B.M., Cumkud B.5., Munses P.M. Teopus cTpoeHus MOJIEKy1 (3IEKTPOHHBIE 0007104KH): Y 4el. mocoOue st YH-TOB.
- M.: Beicun. mikona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

Kpacuos K.C. Monekynsl M xumudeckast cBsi3b: Yueb. mocobume. 2-¢ m3a. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbo0ks139198.

Taresckuii, B.M. KBanroBast Mmexanuka u teopus crpoenust moiiekys / B.M. TareBckuii. — Mocksa: U3garensctBo MI'Y, 1965.
— 166 c. — Pexum pocryma: mo moxamucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
JJIEKTPOHHBIH.

Kapanerpsann M.X., [Ipakua C.1. Ctpoenue BemecTBa. Yue6. mocobue 1is By30B. M3n. 3-e mepepab. u gom. - M.: Beicm. mik.,
1978. URL.: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemuaapckoro 3anaTus Nel3. Ctpoenue oprannyeckux coenHeHnii. MexmMoseKyIsipHble

B3anmogeiicreus. Ilosumepsl 1 GMONMOINMeEPHI.

Heab: chopMupoBaTh MPEACTABICHUS O CTPOCHHM OPTaHWYECKUX COEIMHEHHH, CHCTEeMaTH3HUpPOBAThH

3HaHMS 00 APOMATHYECKHUX CHCTEMaX, MOJMMEpax 1 OnonoInMepax.

N N BN =

Bonpocs! aast 00cyxkneHus:

. Apomarnueckue cucremsl. [IpaBuno Xrokkens.

. benxu. IlepBuyHast, BTOpU4HAas M TPETHYHASI CTPYKTYpa OEJIKOB.
. [loHsITHE O YETBEPTUUHON CTPYKTYpE OEITKOB.

. CrpykrypHas knaccudukanust KOHISHCUPOBAHHBIX (a3.

. MonekyJibl KOOpJMHAIIMOHHBIX COEMHEHUH.

. [lonusinepHble KOMIUIEKCHBIE COETTHEHUSI.

. Xenarsl.

Jluteparypa k Teme:

KynakoB, U.B. Ctpoenue BemecrBa: [16+] / WN.B.KynakoB, MunucrepcrBo oOpazoBaHusi u Hayku P®, Owmckuit
rocynapctBeHHbIH yHEBepcuteT M. @. M. JlocroeBckoro. — Omck: OMI'Y um. @.M. Jlocroesckoro, 2018. — 172 c.: Tabu., ui.
— Pexxum mocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TeKcT: 37eKTPOHHEIH.

I'pomosa, E.JO. Ctpoenne atoma. Xumnueckas cBsizb / E.JO. I'pomoBa, JI.A. Ansmerkuna, I'.B. Bymnoposa; MunncrepcTso
obpasoBanust W Hayku Poccum, PDenepanbHoe TOCyIapCcTBEHHOE OMOKETHOE OO0pa30BaTelIbHOE YUPEKICHHE BBICLIETO
obpazoBanns «Ka3aHCKHII HAaIMOHAJBHBINA HCCIIEOBATENBCKHI TEXHOIOTHIECKHH yHUBepcuTeT». — Kaszaub: M3matenscTBo
KHHUTY, 2017. — 108 c.: ui. — Pexxum mpocryna: nio noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bbubmorp.: c¢. 102. — ISBN 978-5-7882-2276-9. — Tekct: 21€KTpOHHBIIA.

Lupenscon, B. I'. KBanToBas xumus. MoeKyIisl, MOJIEKyJSIpHBIE CHCTEMBI M TBEpAbIE Tena: yueOHoe nocodue st By3oB / B.
T'. Hupenbcon - Mocksa: Jlabopatopus 3nanuid, 2017. - 522 c. (Yue6uuk amst Boicuieit mkoisl) - ISBN 978-5-00101-502-4. -
Texcer: 3JIEKTPOHHBIN // OBC "KoHcysibTanT cTyjeHra': [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum mocryma: 1Mo moIimcKe.

Munkud B.U., Cumkun b.51., Munsie P.M. Teopus cTpoeHUst MOJIEKY T (3CKTPOHHBIC 000JI0UKH): Y ueb. mocodue Ui YH-TOB.
- M.: Beicur. mikona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

Kpacuo K.C. Mornekynsl U XUMHYeCKass CBs3b: Yueb. mocobue. 2-¢ m3n. M.: Beicmn mik.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbo0oks139198.

TateBckuii, B.M. KBanToBas Mexanuka u Teopusi ctpoerus moJiiekyn / B.M. Taresckuii. — Mocksa: M3narenmsctBo MI'Y, 1965.
— 166 c. — Pexum pocryma: nmo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
9JIE€KTPOHHBIN.

Kaparnerbsian M.X., pakun C.1. Ctpoenue BeniectBa. Yued. mocobue st By30B. M3a. 3-e nepepal. u gom. - M.: Beicu. mik.,
1978. URL.: http://sportzagolovki.ru/stroenie-veshchestva/
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Tema cemunapckoro 3anaTust NelS. Crpoenue skuakocteii 1 aMmop@HbIX BellecTB
(2 gaca).

Heab: cdopMmupoBaTh MNpeACTaBICHUS O CTPOCHHMH JKUIKOCTEd W aMOp(QHBIX BEIIECTB,
CHUCTEMaTHU3WPOBATh 3HAHUS O THIAX U CBOMCTBaX Me30(as.

Bonipocs! 151 00cysKneHus
1. WneanbHble KpucTaimibl. KprcTamisl ¢ HEMOTHON YMOPSAAOYEHHOCTHIO. JlOMEHHBIE CTPYKTYphI. Kumkue
KPUCTAJUTBI U IpyTUe Me30(hasbl.
2. Amopdusie BemectBa. XKuakoctu. OcoOEHHOCTH CTPOSHUS OIUMEPHBIX (as3.
MrHoBeHHas 1 KonebaTenbHO-YCpeTHEHHAS CTPYKTYpa JKHJIKOCTH.
3. Accoumarel W KiacTepbl B KMAKOCTSX. COBpeMEHHBIE METONbl ONHCAHUS CTPYKTYpPhl >KHUIKOCTEH.
OnykTyauuu 1 Koppemsinnonnsie GyHkuun. Crnenpduka aMop(HOro COCTOSHHUA.
4. Crpykrypa mpocThIX Xuakocteil. PacTBopbl HeanekTponuToB. CTpyKTypa BOABI M BOJHBIX PacTBOPOB.
CrpyKTypa *KUIKAX JIEKTPOIHUTOB.
5. Munemioo0pa3oBaHue U CTPOSHHE MHIIEILL.
6. Onpenenenne me3ohas. Meroasl n3yueHust ux cTpykrypsl. [lnactuyeckue xpuctamwisl. Kuakue KpucTasuibl
(HeMaTHKH, CMEKTHUKH, XOJIECTEpHKH W Apyrue). 7. JKuAKOKPUCTAIUIMYECKOE COCTOSIHHE B OHMOJIOTMYECKHX
cucreMax.

Jluteparypa k Teme:

1. Kynakos, U.B. Crpoenme BemectBa: [16+] / W.B. Kymakos; MunucrepctBo oOpa3oBanus u Haykun P®, Owmckwmit
rocynapctBeHHbI yHuBepcuteT M. @. M. JlocroeBckoro. — Omck: OMI'Y um. .M. [locroesckoro, 2018. — 172 c.: Tabi., ui.
— Pexxum pocrymna: o noamucke. — URL: http:/biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 371eKTpOHHBIMH.

2. T'pomoga, E.IO. Ctpoenne aroma. Xumudeckas cBsi3b / E.JO. T'pomoBa, JL.A. Anemerkuna, I'.B. Bymunoposa; MunucrepctBo
obOpazoBannst u Hayku Poccum, ®DenepaibHoe ToCylIapCTBEHHOE OODKETHOE 00pa30BaTEeNbHOE YUPEKICHHE BBICIIETO
obpazoBanus «Ka3aHCKMH HAIMOHAJBHBIA HCCIEIOBATENLCKIN TEXHOJOTUUECKUI yHHBepcuTeT». — Kasanp: M3marenbcTBO
KHUTY, 2017. — 108 ¢.: mi1. — Pesxum nocryma: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
bubmorp.: c¢. 102. — ISBN 978-5-7882-2276-9. — TekcT: 21eKTpOHHBIH.

3. Hwupenscon, B. I'. KBanTOBas xumus. MoJieKyJbl, MOJIEKYJISIPHBIE CHCTEMBI M TBEPAbIE TeNa: ydeOHoe ocodue ais By30B / B.
I'. Hupenbcon - Mockga: Jlabopatopus 3Hanuit, 2017. - 522 ¢. (Yuebuuk s Boiciiei mkouisl) - ISBN 978-5-00101-502-4. -
Tekcer: 3JIEKTPOHHBIH / OBC "KoHcympTaHT cTynenra'": [caitt]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum mocryma: o moiucke.

4.  Munkun B.U., Cuvkun b.41., Munses P.M. Teopust ctpoernst MoJeKy1 (3IeKTpOHHEIE 000s104KH): Y ue6. mocobne A yH-TOB.
- M.: Bercur. mkona, 1979. - 407 ¢. URL.: https://alleng.org/d/chem/chem93.htm.

5. KpacroB K.C. Momekynsl M XuMH4ecKas CBs3b: Y4eO. mocobme. 2-e m3x. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. TareBckuii, B.M. KBanroBas mexaHuka u Teopus crpoenus mosiekyn / B.M. TareBckuii. — Mocksa: M3narensctBo MI'Y, 1965.
— 166 c. — Pexum pocryma: nmo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcrt:
3JIEKTPOHHBII.

7. Kapanersssan M. X., JIpakun C.1. Ctpoenue BemecTBa. Yued. nocobue s By3oB. M3a. 3-¢ mepepab. u gomn. - M.: Beicur. mxk.,
1978. URL.: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemuuapckoro 3ansaTust Nel7. Crpoenne kpucramios. Cummerpus Kpuctaaiios. IloBepxHocTh
KOHJIEHCHPOBAHHBIX (a3.
Heab: cdopMupoBaTh NpeAacTaBIeHUS 00 »>IEMEHTaX M OlepalusX CHMMETPUH KPUCTAJJIOB,
CUCTEMaTHU3UPOBATh 3HAHUS O TOUEUHBIX I'PYIIIax KPUCTAIUIOB.
Bonpocs! 151 00cy KaeHus:
1. DnemMeHTHI U onepani CHMMETPUH KPUCTAIJIOB.
2. ToueyHble rpyHIbl CAMMETPHH KPUCTAILIOB.
3. IlonsiTre 0 mpencTaBIEHUSAX IPYII U XapaKTepax MPeICTaBICHHUH.
4. Kpucrammmdaeckas ctpyktypa. Kpucrammmaeckas perierka.
5. IlapameTpsl perieTku. DneMeHTapHas! s4erKa.
6. OTKpbITBIE OMEpalM M DJIEMEHThl CHUMMETPUH. BUHTOBOM MOBOPOT M OTpa)k€HHWE CO CKOJIBKEHHEM.
BuHTOBBIE OCH U TNTIOCKOCTH CKOJB3AIETO OTPAKEHUSI.
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7. CoderaHusi SIIEMEHTOB CHMMETPHHM C TpPaHCISIMAMU. B3auMOCBSI3b MEXIy 3JIEMEHTaMH CHMMETPUHU
(cummerpuanoctn). [IpocTpaHCTBEHHBIE TPYIIITH.
8. [ToBepXHOCTh KOHJICHCUPOBAHHBIX (ha3.

Jluteparypa Kk Teme:

1. Kynako, U.B. Crpoenne Bemecta: [16+] / W.B. Kynakos; MunucrepctBo oOpasoBanus u Haykun P®, Owmckwit
rocynapctBeHHbIH yHEBepcuteT M. @. M. JlocroeBckoro. — Omck: OMI'Y um. @.M. JloctoeBckoro, 2018. — 172 c.: Tabm., ui.
— Pexxum pocryna: nio noamnucke. — URL: http:/biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 371eKTpOHHBIMN.

2. Tpowmoga, E.IO. Ctpoenne atoma. Xummaeckas cBsa3b / E.1O. 'pomosa, JI.A. AnemerkuHa, ['.B. Bynminoposa; MunncrepctBo
oOpazoBannst ¥ Hayku Poccum, ®DenepaibHoe ToCyIapCTBEHHOE OODKETHOE 00pa30BaTeNbHOE YUPEKICHUE BBICIIETO
oOpazoBanus «Ka3aHCKMI HAIMOHAJBHBIA MCCIEOBATENLCKIN TEXHOJNOTHYECKUN yHMBepcHTeT». — Kasanb: M3marenbcTBO
KHUTY, 2017. — 108 c.: mi. — Pesxum mocryma: mo noamecke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 21eKTpOHHBIN.

3. wupenscon, B. I'. KBanToBast xumus. MoneKyisl, MOJIEKy SIpHbIE CHCTEMBI M TBEpAbIE Tena: ydeOHoe nocobne st By3os / B.
I". Llupenbcon - Mocksa: Jlabopatopust 3Hauwuii, 2017. - 522 ¢. (Yuebuuk amst Beiciieit mkonsl) - ISBN 978-5-00101-502-4. -
Texkcer: 3JIEKTPOHHBIN // 3BC "KoHcynpTanT cTyJeHra': [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxim gocTyma: Mo MoAIHKCKe.

4.  Munkun B.U., Cuvkun b.51., Munsies P.M. Teopust ctpoeHnst MoJieKyJ1 (3JI€KTpOHHbBIE 000J104KH): Y ue6. mocobue st yH-TOB.
- M.: Bercur. mkona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

5. KpacnoB K.C. Momekynsl ¥ Xummudeckas CBsi3b: Yueb. mocobme. 2-e¢ m3x. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbo0ks139198.

6. TareBckuii, B.M. KBanroBas MmexaHuKa U Teopus ctpoenust Mostekys/ B.M. TareBckuii. — Mocksa: M3narensctBo MI'Y, 1965.
— 166 c. — Pexum pocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcrt:
3JIEKTPOHHBII.

7. Kapanersstau M. X., Ipakun C.1. Ctpoenue BemecTBa. Yueb. nocobue 11 By3oB. U3a. 3-e mepepal. u gon. - M.: Beic. mik.,
1978. URL.: http://sportzagolovki.ru/stroenie-veshchestva/

KoHTpoJibHBIE BONIPOCHI, 32/1a4H H YIIPAKHEHUS
1Jisl py0esKHbIX aTTecTauuii o qucuuiinae «CTpoeHne BeecTBay»
Ilepsas epynna 6onpocoe u ynpasjicHeHui:
1. IlepeuncnuTe OCHOBHBIE MOJIOKEHUS TEOPHH XUMHUYECKOTo cTpoeHust A.M. bytieposa. Uto moHuMaeTcs moj
XUMHYECKAM U QU3UIECKAM CTPOSHHEM?
2. KakoB cMbIch TepMUHOB "KOHUTYpanus" u "KoHpopMaius'" MoiIeKyn?
3. Tlosicaute, uro co0OW MPEACTaBIAIOT KOHPOPMAIMKA MOJEKYJd W MPUBEAWTE NPUMEPbl MOJEKYN C
KOH(OPMAaIMOHHOHN N30MEpHEH.
4. Kak u3MeHsieTcsi TIOTEHIIMANbHAs SHEPrHs BHYTPEHHEro BpalleHUsl A MOJeKynbl 1,2-mubpomMsraHa B
3aBHCUMOCTH OT yIJIa IOBOpOTa?
5. Kakue tumsl n3omepun XxuMuueckux coeguHeHuin Bul 3Haere? [lpuBenuTe mpruMepsl pa3inuiHOd W30MEPHU
XUMHUYECKUX COCTUHEHUM.

6. Kakue nzomeps! Ha3pIBaroTCs 3HaHTHOMEepamu? [IpuBeanTe mpuMepsl U3BECTHBIX BaM SHaHTHOMEPOB.

7. KakoBel TOYeuHble Trpynmnel cummerpun wmonekyn H,S,GeH,,SF,,H,,C H,, (nadrammn),
Fe(CH,), (pepporen)?

8. Kakyro nHdpopmaruio o CBOHCTBaX MOJEKYJ MOXKHO MOIYYUTh, €CIIM U3BECTHA TOUYEUHAS TPYIa CHMMETPUH
WX PaBHOBECHOW KOH(UTyparmu?

9. Yto moHWMAaeTCs TOJ[ TEPMUHOM '"IWIONBHBIA MOMEHT" MoyeKynbl? KakoB OyJeT NUMOIBHBIA MOMEHT
MOJIEKYJIbI THoKcuaa yrieponaa? Kakosa reomerpuueckast KOHQHUTypanys JaHHOH MOJICKYJIbI?

10. Yem ornmyarorcs ITMaMarHWTHBIE BENIECTBAa OT MapaMarHUTHHIX? [IpuBenuTe mpuMepsl AMaMarHUTHBIX U

InmapaMarHiTHBIX MOJICKYIJL.
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11. Kak mnpu xmaccupukauy O>IEKTPOHHBIX, KOJEOATENbHBIX W BpAIIaTENbHBIX COCTOSHUN MOJIEKYI
WCIIONB3YIOTCS MPEACTABICHUS 00 NX CUMMETPHN ?

12. Uem mone3HO BBEAEHHE TMPEACTABICHWH O TMOBEPXHOCTH MoTeHImaneHo sHeprim (I1113) momexyn?
[TpuBeaute npuMep KOHPOPMAIIMOHHOKN KapThI.

13. Kakyto uaopmainio o CTpoeHHH MOJIEKYJI MOXHO MONyYHTh M3 WX BpamatenbHbix crekTpoB? [lokaxure
3TO Ha IPUMEPE ABYXSIEPHONU MOJIEKYJIIBL.

14. I'me ucnonb3yeTcs MpeCcTaBIeHUE O HOPMATILHBIX KOJIeOaHUSIX MOJIEKYJ B XUMHUH ?

15. Kakyro nHpOpMaImio MOKHO MOTYYUTh U3 KOJeOaTeIbHBIX CIIEKTPOB MOJICKYII?

16. Kak kaccu(uumpyroT TUIIBI SIEKTPOHHBIX IEPEXOI0B B OTHORICKTPOHHOM MPHOIMKESHNUH ?

17. Kakue cBefeHust 00 3IEKTPOHHOM CTPOSHHUH MOJIEKYJ MOXHO MONYYHTh U3 MX DJIEKTPOHHBIX CIIEKTPOB?
[IpuBenure npuMepsl.

18. Uro Bbl 3HaeTe 0 MAarHUTHBIX MOMEHTAX SIIEP U 3JIEKTPOHOB B MOJIEKYJax?

19. Yro noHuMaercs I0J 36EMaHOBCKUM paclLIENJICHUEM YPOBHEH SHEPrMM BO BHELIHEM MarHUTHOM Iose?
[Touemy oHO mpoucxoaut? KakoBbl yCIOBHS MAarHUTHOTO pe3oHaHca?

20. KakoBbl OCHOBHBIE MPHUHIIMIIBL, JIS)KAIME B OCHOBE METOMIOB SAECPHOrO MarHUTHOro pezonanca (IMP) u

ANIEKTPOHHOTO ITapaMarHUTHOro pezoHanca (JI1P)?

Bmopas epynna éonpocos, 3adau u ynpasicnenuii

1. Kakas ¢opma 3amicu oTpakaeT CTPOCHHE TOMOSIEpPHOW MOJEKynbl azora B Meroge MO? Hapucyiite
SHEPreTUUecKyl0 CcXeMy cTpoeHust 3Tod Monekynsl. Kak meron MO 00bBsACHSET OONBIIYyIO 3HEPruto
JMCCOLMAIMH MOJIEKYIIBI a30Ta? Kak mposiBisieTcst B 3TOM Cilydae KOH(UTYypalOHHOE B3aNMOJICHCTBHE MEKITY
opouTasmMu?

2. Kak meron BC o0BsicHSCT CTPYKTYpY MOJIeKyI bl 1,2-muxiopoen3ona? CKOJIbKO O — W 77 — CBSI3CH U 3a CUéT
KaKHX JJICKTPOHOB 00pa3yeT yriepon B 3Toi monekyne? MMeer ym 3Ta MoieKyla IeKTPUYECKH MOMEHT
nunons? [Touemy?

3. Kak meron BC oObscusier cTpoeHne Moiekynsl Boxbl? Ilodemy yron mexmy ces3simu H — (O Omm30K K
terpadapudeckomy? [loctpoiite aroMHO-OpOHMTaNBbHYIO MOJENbL MOJEKydsl Boxbl. Kak B merome MO
OOBACHSETCSI TeoMeTpuueckas KOoHQurypauus MoJeKyiasl Boabl? KakoBa poib  MEXMOJIEKYJSPHBIX
B3aMOJIENCTBUN B Boae?

4. DIeKTPOHHbIE KOH(HTYpAallMK U CBOWCTBA TOMOHYKJIEAPHBIX MOJEKYIN, 0OPa30BaHHBIX aTOMAaMH BTOPOTO
- A2 .

nepuona:  N,,N,,0,,0,,0,,0; ,F,,F,”. TloctpoiiTe IepPEYNCIEHHbIE MOJNEKYJIbl B TEPMHHAX

MOJIEKYJSIPHBIX OpOUTAJIECH.

5. Kak meron BC o0bsicHsIeT HanTpaBIeHHOCTh KOBaJIEHTHBIX cBs3eit? [locTpoliTe arToMHO-OpOUTATIBHYIO MOJIETD
MOJIEKYJIbI ammuaka. [louemy yrom mexay N —H cBszsamu Gnu3ok K Terpasgpudeckomy? OObscHUTE
KOH(UTYpaLrio MOJIEKYIbI C TOUKU 3PEHUS] TEOPUH OTTAKUBAHUSA AJIEKTPOHHBIX Map BAJIEHTHBIX OpOHTAIEH.

6. ITocTpoiiTe B TepMUHAX aTOMHBIX OpOHTaell MojeKyly ¢eHona. BelsBuTe MpeacKka3arenbHble BOZMOXHOCTH
merona BC na npumepe genona. Kak meron BC ucnonb3yercst 11 OLEHKH PEaKIMOHHON CIIOCOOHOCTH?

7. TereponykneapHbie aByxatomHble Mojekyinl CO wu HF . Tloctpoiite MONeKyly OKCHIa yriepoia B
tepmuHax MO. Onuiure CBOHCTBA 3TOH MOJIEKYJIbI.
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8. IlocTpoiiTe B TepMHHAX aTOMHBIX OpOMTaseldl MOJICKYJbl 3TaHa M MEPOKCHJAa BOJIOPOJA, MPEICKaKUTe UX
TeOMETpUI0 U cBoiicTBa. IlpousBenuTe OTHECEHHE 3THUX MOJEKYJ K COOTBETCTBYIOLIUM TOYEYHBIM IpyIIaM
CUMMETPHH.

9. Yro nonumaercs noja rubpuausanyeii BaleHTHeIX opouTaneii? Kakoe crpoenue UMEoT MoneKyiibl Tuna AB,

, €CJTM CBSI3b B HUX 00pasyeTcs 3a cuéT sp—,sp°—,Sp°—,sp d—,sp d’ — rubpuausauun opoutaneii aroma A
? [IpuBenuTe mpuMepsbl MOTOOHBIX MOJIEKYJ.

10. Kakyto KOBAJICHTHYIO CBSI3b HA3BIBAOT O —,T—, O — CBs3bi0? [IpuBemTe pUMEphI MOJIEKYIT, COCPIKAIIIX
TaKHe CBA3MU.

11. Kak merogq BC oObscHseT cTpoeHue Monekyibl ¢ypana? IlocTpoiiTe aTOMHO-OPOHMTAIBHYIO MOJENb
Monekyssl ¢pypana. Kakoe o0bsicnenune gaér merog MO cTpoeHnto MosieKyibl pypaHa?

12. Kak nmpoucxomuT MHBEpCcHs LUMKINYECKUX aMUHOB? OOBSCHUTE, TIOYEMY BO3pACTAIOT Oapbephl HHBEPCUH
IIPU IIEPEXOJIE OT IIECTUUIEHHOI0 K TPEXUIEHHOMY LIUKIIaM.

13. Onpenenure Tun rudbpuausanuu opouranei aroma gocpopa B monexyne PF; . Kakoa npocTpancTBeHHas

KOH(Urypamus 3Toid Monekyibl? C IMOMOIIBI0 KaKUX METOJIOB OBLIO YCTAaHOBJIEHO TCeBloBpaiieHne beppu?
Kak ono nmpoucxonut?

14. TlpuBenute npoekunu HproMeHa 11 3aTOPMOXKEHHBIX M 3aCIOHEHHBIX KOHQopMaumii 1,2-muxiopaTaHa.
OOBsicHUTE TPUYMHBI 3aTPYIHEHUSI CBOOOIHOIO BPAIICHUS XJIOPMETHUIBHBIX TPYII OTHOCHTENBHO JIPYT Apyra
no C—C cBssu. IlpuBeaure rpaduyuecKylo 3aBUCHMOCTh WM3MCHEHHsS IMOTCHIMAIBHOW JHEPrUM OT yriia
noBopoTa. Kak 370 6bU10 yCTaHOBIIEHO IKCIIEPUMEHTAIBHO?

15. 3nas, yro munonsHbele MOMeHTHI cBsizell C—C[ u C — H cocrasiasior 2.2 1 0,4 D coOTBETCTBEHHO,
BBIYUCIIHTE [0 BEKTOPHOH cXeMe AUNONbHbIH MoMeHT MeTinenxnopuna CH,CL, .

16. TlocTpoliTe B TepMHUHAX MOJEKYISIPHBIX opOuTaneir Monekynay okcunaa yriaepona CO . OuneHure mopsaok
CBSI3M B MOJIEKYJIE M OXapaKTepH30BaTh e€ cBoiicTBa. UeM MOXHO OOBSCHHTH crocoOHOCTh Monekyn CO x
00pa30BaHHUIO KOMILJIEKCOB C METaJlIaMU IIEPEeXOIHBIX NEPHOJO0B?

17. PaccunraiiTe ONHYIO 77 —3JEKTPOHHYIO 3HEpruro Oyraguena-1,3 mo merony MOX, mpuHsB Ui CBsI3ed
C,—-C, u C, —C, pesonancusie unrerpais! pasusivu 1,1 #, a st cessu C, —C, - 09 8. Uemy Oyzer

PpaBHA SHEPrud ACJIOKAIM3al CHCTEMBI?

18. ITocTpoiiTe aTOMHO-OPOUTAILHYEO MOJICITh MOJICKYJIBI aJlJIeHa U 00bsICHUTE €€ cBolicTBa. K Kakoi ToueuHOM
TpyIIe CHMMETPUH OTHOCUTCS 3Ta MoJieKya?

19. B monekyne Oyramuena-1,3 cesa3p C, — C,; umeer Mensiryto amHy (0,148 HM), yeM aHAIOTHYHAS CBSI3b B

n-oyrane (0,154 uMm). Kak MoxHO 00BsicHUTH 3TOT (akr? Onuimre cTpoeHrne OyramueHa-1,3 ¢ momMomiso
Metona MOX.

20. KaxoBa reomerpudeckast koHduryparus monekyinsl B, H  ? Kak meton MO 00bsICHAET CTpoeHUE NaHHOU
MOJIEKYIIbI?
Tpemus epynna 60npocos u ynpajrCHeHui:

1. Kakue cBoiicTBa MOJIEKYJT MOXKHO UCCIIEIOBATH C TOMOILIbI0 MeToaa SIMP?
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2. Kakue mapamarauTable yacTuisl Bam n3BectHbl? Kakyro uHGopMaImio 06 UX CTpOSHHH MOYKHO MOJyYUTh Ha
ocHoBe meroza JIIP?
3. KakoBbl OCHOBHBIE COCTABIISIONIME M OCHOBHBIE THITHI MEXMOJEKYISIPHBIX B3anMmonencTBuii? IlpuBemure
MPUMEPBL.
4. CpaBHUTE CTPOCHHE MOJIEKYJ MPOCTBIX M KOOPAUHALMOHHBIX HEOPraHWYeCKUX COoeluHeHuH. B uém nx
CXOJZICTBO U OTJIMUHUE?
5. Uro oznauaer TepmuH "momudap"? B uém 3akimodarorcsi CTpyKTypHBIE 0coOeHHOCTH nonudapos? [IpuBeaute
NIPUMEPBL.
6. Kakue coequaenus Ha3piBatoTCs Knarparamu? KakoBa nx BO3MOXKHasi CTpyKTypa?
7. Yto Takoe poTtakcaHbl U kareHaHbl? KakoBo nx crpoeHue?
8. Uro Brr 3Haere 0 Qymnepenax? B 4ém 0cOOCHHOCTH WX CTPOSHUS?
9. Uto BrI 3Haere o cTpykType uakocteii? KakoBa cTpyKTypa accouuaroB BOAbI?
10. Yem oTimyaercs CTpyKTypa pacTBOPOB OT CTPYKTYPBI TPOCTHIX KHAKOCTEH?
11. Kakuie MOeKyI bl CKJIOHHBI K 00pa30BaHUIO KU AKOKPUCTAIUTMYECKUX (a3?
12. KakoBbI OCHOBHBIE TUIIBI KPUCTAIMUECKUX PELIETOK?
13. KakoBbI OCHOBHBIE THIIBI IE(PEKTOB B PeaIbHBIX KpUCTAIIaxX?
14. Yem oTimyaeTcs KpUCTAUTMYECKAs PEIIETKA aMasa OT KPUCTAJUIMYSCKON perméTku rpadura?
15. B uém nposiBisieTcst Hamuuue 1e(eKTOB B peaibHbIX KPUCTaIax?
16. UeM oTiM4aroTcsi MPOCTPAHCTBEHHBIE I'PYIMIBI CUMMETPUH KPUCTAJUIOB OT TOUEUHBIX I'PYINI CUMMETPUHU
monekyn? llpuBeante npumepsl.
17. KakoBbl ocoOeHHOCTH KoNeOaHW KpPUCTAJUIOB IO CPaBHEHUIO C KojeOaHusMu Monekyn? B kakux
CBOMCTBAX KPUCTAJUINYECKUX BEIIECTB 3TH KOJICOAHUS MIPOSIBIIAIOTCS ?
18. YTo NpUBOAMT K OTJIMYMSIM [IOBEPXHOCTHBIX CBOWCTB BEIIECTB OT UX 00BEMHBIX CBOMCTB?
19. KakoBa cTpyKkTypa aacopOLHOHHBIX CIOEB?
20. Iloyemy yd4YeHHE O CTPOSHHMH BEIIECTBA CUUTAIOT OCHOBOW COBPEMEHHBIX BO33peHHMH xumumn? OTBeET
o0ocHyiiTe.
YemeepHas spynna 60npocos, 3a0ay U YnpadsCHeHUU.:

1. M300pasute MOJEKylly 3TUJICHIIMKONISA B Buie npoekimu Hbpromena. Kakast 3 BO3MOXHBIX KOH(pOpManuit
MOJIEKyJIbI OyeT Hanbosee ycroiunBoi? Yem OyneT onpeaesiTbesa SHEPreTHYecKuil 0apbep BpalleHHs aTOMOB
yrieponaa Apyr OTHOCUTeNbHO aApyra? OTBeT 000CHyMHTE.

2. ITonp3ysck npoeKimoHHbIME (opmynamu Duiepa, H300pazuTe CTpoeHUE abaeruaHoH GopMbl D - rIroK03b!
u e€ onTmyeckoro nzomepa L - rimoko3sl. KakoBbl mpaBuiia paboThl ¢ POSKIMOHHBIMU (opMyaamu Durirepa?
Yem oHU 00YCIIOBIICHBI?

3. JlumonbHBIE MOMEHTBI M BHYTPEHHEE BpallleHHe (PacCMOTPETh Ha IPAUMEPE MOJIEKYIIbI TUXJIOPITAHA).
4. Kak meron BC 00bsicHSCT CTPYKTYpY MOJEKyJbI 1,2-nuxnopoen3ona? CKOIBKO O — M 7T — CBS3€H U 3a CUET

KaKHX 3JIEKTPOHOB 00pa3yeT yriiepoJ B 3Toil Monekyne? Mmeer i 3Ta MOJEKyja 3J1€KTpUUECKU MOMEHT
nunons? [Toaemy?
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5. DnexTpoHHbIe KOH(QHIYpallii U CBOWCTBA TOMOHYKJICAPHBIX MOJICKYJ, OOpa30BaHHBIX aTOMaMu BTOPOIO
nepuona: Li,,Be,,B,,C, . KakoBbl MarHUTHBIE CBOKWCTBA YKA3aHHBIX MOJIEKY?

6. Paccumraiite no wmerony MOX nONHYH0 77 —3JEKTPOHHYIO JSHEPrHIO KBAJApPAaTHOH CTPYKTYpBI
nuknooyraauena-1,3.  Tlocrpoiite e€ »sHepreTuueckyro amarpamMmy. KakoBbel OyayT cBoicTBa 3TOU
TUIMOTETUYECKON MOJIEKYIIbI?

7. CtpoeHue MoneKyibl O€H30/la ¢ TOYKU 3peHHs Teopuu pe3oHaHca. KaHonudeckue ctpyktypsl Kekyne u
Jproapa. Bun BoimHOBO# QyHKIMUY 7151 MONIEKYJTBI OE€H30J1a B METO/IE BAJICHTHBIX CBSI3EH.

8. PaBHOBecHas KoH(uUrypanus Monekyi. [locTpouTs B TepMHUHAX aTOMHBIX OpOUTaliel MOJIEKYTy THApPa3uHa U
npeacKa3aTh €€ reoMeTpUIecKyIo KOH(HUTypaiuio.

9. Kak merox MO 00bsCHSIET TO, YTO B MOJEKYJISIpHOM HoHe O, sHeprus cBszu (644,3 k/ic/mons) Gonblue,
geM B Monekyne O, (497,9 x/lc/mons)? TlocTpoiiTe COOTBETCTBYIOIIME SHEPreTUYECKHE UArpaMMbl U

CpaBHUTE UX.
10. Iposeaure pacuér no merogy MOX mist Monekynbl Oenzona. [locTpoliTe 3HEPreTUYecKyo auarpaMmy 1
OIPEIeNUTh SHEPTHIO AeIOKamM3auy. byeT am 3ta Monekyna o0aiaTh apOMaTHIECKUM XapaKTepom?

11. DieKkTpoHHBIE CHEKTPhl MOJIEKYJI apOMaTHYEeCKUX YIJIEBOIOPONOB OeH307a M MHUpHINHA. BepostHOCTh
Mepexo10B U mpaBuiia oroopa. CBsi3b CHIEKTPOB MOJIEKYIN U UX CTPOCHUSI.

12. O6BscHUTE C AMEKTPOHHBIX o3unuit crpoenue Monekynsl [ A/(CH ), ], 1 e€ reoMeTpuyecKyo
KoH(pUrypauuto. OxapakrepusyiuTe CHMMETPUIO MOJIEKYJIBI.

13. KoHuenuuu apoMaTHYHOCTH M AHTHAPOMATHYHOCTH LHMKIMYECKHX CUCTeM. I[locTpoiiTe rpaduyeckyro
3aBUCHMOCTh PACYETHON OJHEPrUM COMPSHKCHMS] OT 4YMCIa aTOMOB Yriiepoja B LUKIe aHyneHa. /[laiire

00BsICHEHHE BBISIBICHHON 3aKOHOMEPHOCTH.

14. Tumbsl XUMUYECKHX CBSI3€H B 3IIEMEHTOOPraHMYECKHX coenuHeHusX. [IpuBemuTe mpuMepsl COeMMHEHHUH C
Ppa3IM4YHbIMU THUIIaMH CBSI3EH.

15. Kak meton MO 00OBSCHSET TO, 4TO B MONEKYJSPHOM MoHe F, sHeprus cszu (318 x/lic/mons) Gombiue,

geMm B Montekyne F, (159 x/[oic/mons)? KakoBbl MarHUTHBIE CBOHCTBA MONEKYI?

16. CTpoeHue MOJIEKY) METaUIOLEHOB. [IprMephbl MeTa/uIOLEHOB, HALIEAIINX [IUPOKOE IPUMEHEHHE.

17. PaccMmorpute cTpoeHHe Moiuekyiael Oopasoma B,N,H, c snexkrponHsix nosunmid. ITouemy 6opason

Ha3bIBaloT "HeoprannieckuM OeH3oom"? B uéM mposBIsieTcs CXOCTBO MEKIy 00pa3osioM u 6eH30710M?

18. MoHO JIM ¢ TIOMONBIO (DU3MUECKUX METOAOB (Hampumep, Ta30BOH dnekrpoHorpaduum u SAMP-
CIIEKTPOCKOIHIH ) U3y4aTh MPOIIECChI TUMa rceBaoBpaiienus beppu? OTBeT apryMeHTHpYNTE.

19. DnekTpoHHas IJIOTHOCTh W 3apsiibl Ha aroMax. [IOpSIoK CBSI3M W WMHJICKC CBOOOJHON BaJICHTHOCTH.
Monekymnsipabie quarpaMmsbl. [IpuMepsr MONEKYISIpHBIX quarpaMM i1 O€H301a U MUPUANHA.

20. MexaHu3M peakuuH 3JIEKTPOQIIBHOTO 3aMeIleHHs B apoMarudeckoMm psiay. Ilonstne o 7— u o —

KOMILIeKcax. Bun sHeprernueckoil nuarpammbsl "DHEPryus COCTOSHHUS - KOOpAMHATA Peakuuu" Ul PEeaKLUH
AMEeKTPOUITEHOTO 3aMmeleHusl. KBaHTOBO-XMMHUYECKHUI pacu€T SHEPryuH JIOKAIM3aUK Jisi OeH3011a.

TunoBble TeCTOBBIE 3a1aHUsl VISl PpYOe:KHOM aTTecTalun
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HpI/IMepr TECTOBBIX 3aJaHMI MO AUCIUIIJIMHE «CTpOQHHC BeieCcrea»

1. KakoB IHITONEHBIA MOMEHT MOJICKYJIBI JUOKCHAA yriepoaa?
0D

11D

-3D

JIpyroi OTBET

2. KakoBa reomeTpudeckas KOHQUTYpaIwsi MOJICKYJIbl TMOKCHIA yriiepoaa?
JINHENHas

KBaJIpaTHAS

yTIIoBas

TpeyroibHas

3. Besikoe [uaMarHuTHOE BEMIECTBO. . .

«BBITAJIKUBACTCsD» U3 CUJIBHOI'O MAarHUTHOI'O IT10JIA
BTATI'MBACTCS B CUJIBHOC MAarHUTHOC I10JI€

06J1a):[aeT OTpPII.IaTeJ'ILHOﬁ MaFHPITHOﬁ BOCITPUUMYUNBOCTBIO
O6HaHaCT N OJIOKUTEIIHLHON MAarHUTHOM BOCHpI/II/IM‘II/IBOCTBIO

4. Besikoe mapaMarHUTHOE BEIIECTBO. . .

«BBITAJIKUBACTCSD U3 CUIILHOIO MATHUTHOTO MOJIS
BTSTMBAETCS B CUJILHOE MarHUTHOE I10JIE

o0ajjaeT OTpUIATEIbHON MAaTHUTHOW BOCITPUUMYUBOCTHIO
00J1a/1aeT MOJ0KHUTEITBHON MAaTHUTHON BOCITPUAMYHBOCTHIO

5. TlapaMarHUTHBIME CBOMCTBaMH 00Jagaet (-1oT)
JKUJIKAN KUCIOPOL

FeCls

AICls

H2S04

(CeHs)3Ce

(CeHs)sC*BF4

6. JIlnaMarHu THBIMH CBOMCTBaMH 00Jaaet (-10T)
JIUOKCHJT KPEMHUS

MnO

CeHs

H-0

CuCl:

CuCl

7. Kak o0o03HauaeTcss 0cb CHMMETPHUH TIEPBOTO TIOPSIIKA (TOYEHHBIE TPYIIITEI CHMMETPHH )?

a

1

o.a0

8. Kak 0603HauaeTcsi 0Ch CHMMETPUH TPETHEr0 MOPsAKa (TOUSUHBIE TPYIIIbI CHMMETPUH)?
Cs
Cs

2v

O



8. Kak o003HavaeTcst IIOCKOCTh CAMMETPUH ?

C

D

S

o

9. 3epkanbHO-TIOBOPOTHAS OCh MOPSIKA N UMEET 0003HAUYCHUE
Cn

Sn

In

Un

10. Monekyna H20 nmeer rpymniy cHMMETpUH
C2v

Ca
Ss4
JIpyroif OTBET

11. Monekynsl aMmMHaka v XJ10podopMa UMEIOT
Ocp C,, TpH SKBMBAJIEHTHbIE ILIOCKOCTH CUMMETPHU O,

Ocsp CZ, JABC 5KBHMBAJICHTHBIC IIJIOCKOCTH CHMMCTPHU O,

HE UMEIOT IIOCKOCTEH CUMMETPpUHN

12. TleHTp CUMMETPHH | IMEIOT MOJIEKYJIBI (2 MpaB. OT.)
CCl4

NHs

SFe

Clz

13. KakoB CTpyKTYpHBIH KPUTEPUI OTCYTCTBUS XUPATEHOCTH?
HaJIM4Me B MOJIEKYJIE 3€PKaIbHO-TIOBOPOTHON OCH JIF000r0 MOpsiaAKa
Hanmnuue cummerpun Ci

JIpyrof OTBET

14. Monexkysl, umerornue cummerpuro C

CeHs
HCN
HCI
H-0

15. [lapocTep>kHEBbIE MOAEIN MOJICKYJT TAK)KE Ha3bIBAIOTCSI MOACIISIMHU
Bant-T'odda

Hpeitaunra

Crroapra-bpurieba

15. Mogenu Crioapra-bpurne6a takxe Ha3bIBAIOTCS
HPOCTPAHCTBEHHBIMH

IapOCTEPIKHEBBIMU

HOJIBIMU

(dpakTanbHBIMU

16. TceBnoBpamenne beppu yno6HO HabIIOAATH B MOJIEKYJIE
PFs
CF4
BF3



SFe

17. O nceBnoBpamennu beppu (Ha mpumepe PFs) cynsar mo takum npru3Hakam, Kak
CHHTIJIETHBIN MUK B criekTpax SAMP

HECKOJIbKO CUTHAJIOB BAJIGHTHBIX KoJieOanuii cBsizel P-F

HEOOBIYHASI XMMUYECKask aKTUBHOCTh

napamMarHeTu3M

18. Konnenmus O3IBO (oTTankuBaHus SIEKTPOHHBIX Tap BAJICHTHOH 000109KH) OblIa peIoyKeHa
P.I'mnnecrm

Jx.Y.I'nb6com

I'.JI.®.I'enpMronslieM

W.®payrrodepom

19. IlpencraBnenns 0 THOPUIN3ANNHI ATOMHBIX OpOUTaIei OBUTH BBEICHBI B XUMHIO
JI. Tlomuarom

JIx.V.I'ubocom

T".JI.®. I'emeMronsneM

B.I'eiizenbeprom

20. TTpunmun bopHa-Onmenreiimepa:

B CUCTEME BBIIETSIOT U Pa3AeibHO OMUCKHIBAIOT Apa aTOMOB M AJIEKTPOHBI, ISl KOTOPBIX XapaKTepHbIE BpeMeHa
U3MEHEHUs COCTOSIHUS CUJIBHO pa3in4yarorcs

SBIISIETCS OJTHOU U3 (POPMYITMPOBOK ITPHHITUITA HeompeaeneHHocTH [ elizenoepra

JIpyroi OTBET

21. OcHOBHBIC TIOJIOKECHHS METO/Ia BAJICHTHBIX CBsi3ei (2 mpaB. OT.):

KoBaneHTHyI0 XUMHYECKYIO CBSI3b 00pa3yIoT J1Ba ANIEKTPOHA C TPOTHUBOIOIOKHBIMI CIMHAMH, TPUHAICKAIIES
JIBYM aTOMaM.

[Tpu 06pa3oBaHUM KOBAJICHTHONW XUMHYECKOH CBSI3H IIPOUCXOIUT NEPEKPHIBAHKUE BOIHOBBIX (DYHKIMH
AIIEKTPOHOB (IJEKTPOHHBIX OpOUTAIIEH ), TIPH ITOM CBSI3b OYET TEM ITPOYHEE, YeM OOIIBIIE 3TO IEPEKPHIBAHNE
DJIEeKTpOH HEe MOYKET HaXOAUTHCS BHYTPH sIpa aToMa

22. OCHOBHBIE TIOJIOKECHHS METO/Ia BAJICHTHBIX CBs3el (2 mpaB. OT.):

KoBaneHTHas XuMHu4ecKkas CBA3b pacloaracTcsl B TOM HallPABJIEHUH, B KOTOPOM BO3MOYKHOCTH NEPEKPBIBaHUSA
BOJTHOBBIX (DYHKIMI SIIEKTPOHOB, 00Pa3yIONIMX CBsI3b OyieT HauOobIIei

Mepoii BaEHTHOCTH SBJSIETCA YNACIO XUMUYECKUX CBA3EH, KOTOPBIMY JaHHBII aTOM COEIMHEH C APYTUMHU
OHeprusi, 3aTpaueHHasi Ha IEPEX0/1 aToMa B BO30YKIEHHOE COCTOSIHUE B IIPEeax OJHOIO S3HEPreTHIECKOro
YPOBHSI, KaK IPaBUJIO, C U30BITKOM KOMIIEHCHPYETCS SHEPrHel, BBIICIAOMIEHCS P 00pa30BaHUN
JIOTIOJTHUTENBHBIX CBS3EH

23. I[paBuno bopHa-OnmnenreiiMepa MaTeMaTHIeCKH OOBIYHO BBIPAXKAIOT B BHJIC
‘P(r,R) = lPel(r,R) * lIjnuc(R)

Hy = Ey

E =hc/h

JPyroi OTBET

24. Ocuornble npuHIUIE Teoprn OIBO P.I'minecru (2 mpas. oT.):

Mepoii BaIEHTHOCTH SIBJISIETCSI YUCJI0O XUMUYECKHUX CBSI3eH, KOTOPBIMH JaHHBIN aTOM COEAMHEH C IPYTUMH
Konduryparwst cBsizeli MHOrOBaJICHTHOTO aTOMa (MJIM HOHA) 00YCIIaBIIMBACTCS HCKITIOYUTEIIBHO YHCIIOM
CBSI3BIBAIOIIMX M HECBS3BIBAIOIINX AJIEKTPOHHBIX Map B BAJIEHTHON 000JI0UKE IEHTPATILHOTO aToMa
Opwuenranus 001aKoB ANIEKTPOHHBIX Map BaJIEHTHBIX OPOHTANIEH OmpeaenseTcs MaKCUMaIbHBIM B3aUMHBIM
OTTAJIKUBAHNEM 3aITOJHSIOMNX HX JIEKTPOHOB

OpuenTatst 00J1aKOB AJIEKTPOHHBIX Map BAJICHTHBIX OpOUTaliell ornpeaensieTcss MUHUMAIIbHBIM B3aUMHBIM
OTTAJIKUBAHNEM 3aITOJHSIOMNX HX JIEKTPOHOB

25. KakoBa HanOosee yctoitunBasi KoH(popMaIys MoJeKyisl 1,2-mopomatana?
36



AHTH-3aTOPMOKEHHAs
rout

3aCJIOHEHHAas

JIPyrou OTBET

26. KakoBa Haubonee ycroiunBas KoH(opmanuys Moiekysl 1,2-3ranpona’?
AHTHU-3aTOPMOXKEHHAS

TOmI

3aCJIOHEHHAs

JIPYroil OTBET

27. KakoBa nprurHa yCTOMYMBOCTH 3aCIIOHCHHOM KOH(OpMaIuy Mosekysibl 1,2-3tanauona?
BHYTPUMOJIEKYIISIPHAS BOAOPOAHAS CBSI3b

OTTAJIKUBAHUE JICKTPOHHBIX Iap

3¢ (HeKT KpUCTAINTMIECKOTO OIS

28. Haubonee ycroitunbas koHpurypanus monekyisl BeClz, cornmacuo teoprn O3I1BO
JMHEHHas

yriIoBas

TpeyroibHast

29. Haunbonee ycroitunBas kKoHpurypamus monexyisl COz, cornacHo Teopun OII1BO
JIMHENHAs

yrioBas

TpeyroibHast

30. Haubonee ycroiiunBas koHdurypanus mosekynbl H20, cormacao Teopun OI1BO
JIMHEHHAs

yraoBas

TpeyToJibHast

31. Ilpnunna yrioBoit koHpurypannu Monekyisl Hz0:

HaJM4ue 2 HEMOIENICHHbIX ap Ha aTOMe KHCII0po/ia

ANEKTPOCTATHYECKOE B3aUMOCHCTBHE si/Iep aTOMOB BOJOPOAA

MCKa)KEeHUE MOJICKYJIBI B KPUCTAJLIE 32 CYET YIIAKOBOYHBIX B3aHMMOICHCTBUIA
HenpMmeHuMocTh Teopun OIIIBO k nanHo#M Mosekyse

32. BajileHTHBIE yTIIbI B MOJIEKYJIE YETBIPEXXJIOPUCTOTO yIriiepoa paBHbI (B rpagycax)
90

120

115

109,5

33. Banentnsie yrisl B MoJiekyiie hropuaa Oopa paBHBI (B rpagycax)
90

120

115

109,5

34. BanieHTHBIE YTIIBI B MOJIEKYJIE BBICIIETO (hTOPHIA CEPhl PaBHBI (B IPaycax)
90

120

115

109,5

35. ®opma morekyiisl ieHTadTopuaa dochopa
TPUrOHATbHAs OMMUPaMU/Ia

37



OKTa’Ip
TeTpasap
TeTparoHajibHas MUpaMuIa

36. B merone monekyisapHbix opoutaneit Xrokkens (MOX) (2 mpas. oT.)
MOJTHOCTHIO TIPEHEOPETatoT HHTErPalaMi MEXKIICKTPOHHOTO OTTAIKABAHUS
AKKypaTHO PAaCCYMTHIBAIOT HHTETPAIBI MEKIIEKTPOHHOTO OTTAJIKUBAHHUS
PaCCUUTHIBAIOT XaPAKTEPUCTUKH TT-CHCTEM MOJIEKYJT

37. Ilpu pacuerax UK-criekTpoB MOIIEKyYJ1 EPBBIM TPUOIKEHHEM SIBIISIETCS
MOJIENTh TAPMOHMYECKOr0 OCIHIUIATOpA

MOJIeJIb QHTAPMOHNYECKOT'0 OCLMIIIATOPA

npubmkenne Xaprpu-Doka

38. Manast aroMHast Macca BOJI0poJia MPHUBOAUT K TOMY, 4TO

B MK-criekTpax 4acToThl BaJICHTHBIX KosieOaHuii H-X sSBIISIOTCS BHICOKUMU
B UK-criekTpax 4acToThl BAJICHTHBIX KojieOaHui H-X sSBIISIOTCS HU3KUMH
BaJieHTHbIEe KoeOanus H-X, kak mpaBuio, He HaOmonatoTcs B MK-criekrpax

39. B UK-cniekTpockonuu Boja

HE MEIIaeT CHATHIO CIICKTPOB

MeIllaeT CHATHIO CTIEKTPOB, T.K. CUIbHO mornomaeT MK-u3nydenne

MEIIIaeT CHATHIO CTIEKTPOB, T.K. pasiaraercs npu aedcteun UK-uznyuenns

MEIIIaeT CHATHIO CTIEKTPOB, T.K. pasbenaer ontudeckue sneMenTs MK-crexktpomerpos

40. TlpaBuna or6opa B MK-cniekrpockonvu

MpU OTCYTCTBUU U3MEHEHHSI AUMOJILHOIO MOMEHTa, KojieOaHne MoJeKyIbl HeaktuBHO B K -ciekTpe

IpY HAJTMYUH M3MEHEHUS JUITOJIBHOT0 MOMEHTA, KollebaHue MoteKy sl HeakTnBHO B MK -criekTpe

MpU HATMYUH JUIOJFHOTO MOMEHTA B MOJIEKYIIe, JII00oe KojlebaHue MoeKybl HeakTuBHO B MK -criekTpe

41. IlpaBuna otbopa B KP-ciekrpockonmy ompenemnsoTcs
W3MEHEHUEM JIUTONBHOT0 MOMEHTA MOJIEKYJIBI B X0JIe KOeOaHus
M3MEHEHHEM MOJISIPU3YEMOCTH MOJIEKYJIBI B XOZI€ KOJIeOaH s
W3MEHEHHEM DIIEKTPOHHOTO CTPOCHUS MOJIEKYJIBI B X0JI€ KOIeOaHust

42. J11st IEeHTPOCUMMETPHUYHBIX MOJIEKYT

BCE BO3MOKHBIE KoJieOaHus akTuBHBI Kak B K-, Tak n B KP-cniekTpax
BCE BO3MOXKHBIE KojieOanusi HeakTUBHBI Kak B K-, Tak u B KP-cnexTpax
HU 0JHO KosiebaHue He MoeT ObITh akTHBHBIM U B K-, n B KP-criekTpax

43. BpamarenbHble Mepexo/ibl B MOJIEKYJIaX U3y4YaroT ¢ IIOMOIIBIO
MUKPOBOJIHOBOT'O U3ITy4CHUS

BUJIMMOT'O CBETa

MyYKa JICKTPOHOB

CHJIBHOT'O MarHHUTHOTO TTOJISI

44. B xauecTBe MepBOro MpuOIMKEHUS BO BpAIlaTEIbHON CHEKTPOCKONNUY UCIIONB3YETCS MOJIENTb
Banr-T'odda

JKECTKOT'0 poTaropa

MSTKOI'O pOoTaropa

HEXECTKOr'0 poTaTopa

PACTSKUMOM MPY>KUHBI

45. Yucno xosnedaTenbHbIX CTereHer ¢cBo0o b 11t N-aTOMHON HETMHEHHOW MOJISKYJIBI
N

N2

3N
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4N
3N-6

46. Uncno xonebarenpHbIX cTereHer cBo0o bl ii1si N-aTOMHOM TMHEHHOW MONEKYJTbI
3N-6
3N-5
3N+3
2N+2

47. BpamarenbHas CIEKTPOCKOITUSI 00ECIIEYMBAET _ TOYHOCTh M3MEPEHHUS MOJICKYJISIPHBIX MTapaMeTpoB
Hr3Kyo (0,1 HM)

cpenntoro (0,02 HM)

BbIcOKyI0 (0,0001 HM)

48. IepBooTkpbIBaTeH P PekTa KOMOMHAMOHHOTO PACCESHHUS CBETa
JI.L.ManaeasmraMm

I'.C.JIanac6epr

H.H.Cemenos

U.B.Paman

C.Yanapacekap

49. Yacrora konebaHus 1jIs KapOOHUIIBHON TPYIINbI B OPraHMUECKUX MOJIEKYJIaX COCTABIIACT
1740-1660 cm™

2800-2950 cm™

700-760 cm™

3500-3320 cm

50. O6macTh «oTHeyaTKoB masbiieB» B MK-CIEKTPOCKOMUHM OPraHUYECKUX COSTUHEH U
1300 — 650 cm™

COZIEPIKHUT y3KOCTIEIM DHUHBIA HAOOP TOJIOC IS KaXKIOTO COSTMHCHUS

COZIEPIKUT HeCTIEIM(PUIHBIH HAOOpP MOI0C

JIETKO MOJAaeTCs paciindpoBke
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Bonpocsl k 3k3aMeHy 10 TUCHUIIIHHE
«CTpoeHue BelecTBa»
1. TlepeunciauTe OCHOBHBIE IMOJIOKEHUS TEOPUHU XMMHUYECKOrO CTPOEHMs. UTO MOHMMAETCs MOJA XUMHUYECKUM

CTpoeHueM?

2. KaxoB cMbici TepmuHOB "KoH(puTypanus" u "koHpopmanus" MoneKymn?

3. Tlosicaute, uro c00OW MPEACTaBIAIOT KOHPOPMAIMKA MOJEKYJd W NPUBEAMTE NPUMEPbl MOJEKYI C
KOH()OpMAIOHHOW N30MepHreH.

4. Kak u3MeHsieTcsi TIOTEHIMANbHAs SHEPrHs BHYTPEHHEro BpalleHUsl s MOJeKynbl 1,2-mubpomsraHa B
3aBUCUMOCTH OT yTIJIa MOBOpoTa?

5. Kakue tumsl n3omepnn XuMuueckux coequHeHuil Bul 3Haere? [lpuBenuTe mpruMepsl pa3nuvHOd W30MEpPHU
XMUMHYECKUX COCITUMHEHUH.

6. Kakue uzomeps! HaszpIBatoTcs sHaHTHOMepamu? [IpuBeauTe mpruMepsl 3JHAHTHOMEPOB.

7. KakoBpl ToOYeuHble TIpynmbl cuMmmeTpuu wmonekyn H,S,GeH,,SF,,H,,CH  (nadpramn),

Fe(C,H,), (pepporuen), ...?

8. Kakyro nHdopmaruio o cBOHCTBaX MOJEKYJ MOXKHO MOIY4UTh, €CIIM U3BECTHA TOUEUHAs TPYIIa CHMMETPUH
WX PaBHOBECHOW KOH(UTyparmu?

9. Yto moHWMaeTcs TOJ[ TEPMUHOM '"IWIONBHBIA MOMEHT" Moyiekynbl? KakoB OyJeT MUMOIBHBIA MOMEHT
MOJIEKYJIBI THOoKcHa yriepona? KakoBa reomerpiyeckas KOHGUTYPAHS MOJICKYITbI?

10. Yem ornmyaroTcs TMaMarHWTHBIE BENIECTBAa OT MapaMmarHUTHBIX? [lpuBenuTe mpuMephl AMAMarHUTHBIX H
napamMarHUTHBIX MOJIEKYJL.

11. Kak npm kimaccuukanmuy SIEKTPOHHBIX, KOJNEOATENBHBIX W BpAIIaTEIbHBIX COCTOSHHHA MOJEKYIT
UCIONB3YIOTCS MPEACTaBICHUS 00 UX CUMMETPUH?

12. Yem mone3HO BBEACHWE TNPEACTABICHHWN O IMOBEPXHOCTH MOTeHIUanpHON sHeprum (I1I19) monexyn?
[TpuBeauTe mpuMep KOHPOPMAIIMOHHOM KapThI.

13. Kakyto na(opMaimio 0 CTpoSHHH MOJIEKYJI MOXHO IMOJyYHTh M3 UX BpalaTrelbHbIX criekTpoB? [Tokaxure
3TO Ha IpUMepe IBYXSIEPHONU MOJIEKYIIbI.

14. I'ne ucnonb3yeTcst MpeCTaBICHUE O HOPMATILHBIX KOJIeOaHUSIX MOJIEKYJ B XUMHUH ?

15. Kakyto nH(OpMAINIO MOXKHO MOTYIUTh U3 KOIEOATEIEHBIX CIIEKTPOB MOJIEKYJ?

16. Kak knaccuumpyroT TUIIBL 3IEKTPOHHBIX IEPEXOI0B B OJTHORIEKTPOHHOM MPHOIMKECHIH?

17. Kakue cBeneHns 00 3JIEKTPOHHOM CTPOCHHHM MOJIEKYJ MOKHO HMOJYYUTh U3 MX HJIEKTPOHHBIX CIIEKTPOB?
[IpuBenuTe npuMepsl.

18. Uro Brl 3HaeTe 0 MArHUTHBIX MOMEHTAX sIIEP U DJICKTPOHOB B MOJIEKYJax?

19. YUro moHumaercsi 1Moz 3€€MaHOBCKMM PACIICIUIEHHEM YPOBHEH 3HEPrMM BO BHEIIHEM MarHUTHOM Ioje?
ITouemy oHO poricxonuT? KakoBb! yCI0BHSI MATHUTHOTO pe30oHaHca?

20. KakoBbl OCHOBHBIE MPUHIIHIIGI, JIS)KAIIME B OCHOBE METOJIOB SIEPHOTO MAarHUTHOTO pe3oHaHca (IMP) u
3NIEKTPOHHOT O apaMarHuTHOro pesonaxca (JI1P)?

21. Kakue cBoiicTBa MOJIEKYJI MOXHO MCCIIEOBaTh ¢ MOMOIIbi0 MeTona AMP?
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22. Kakve mapaMarauTHble yactuilbl Bam uzBectHbr? Kakyro uagopManmio 00 UX CTPOSHHUH MOXKHO MOIYYUTh
Ha ocHoBe MeTona JITP?

23. KakoBbsI OCHOBHBIE COCTABIISIOINIIE W OCHOBHBIE THUIIBI MEXMOJEKYJSIPHBIX B3amMmopeictBuit? [lpuBennre
MPUMEPBL.

24. CpaBHUTE CTpPOCHHME MOJEKYJ MPOCTBHIX M KOOPAWHAIMOHHBIX HEOPraHWYECKHX coequHeHHd. B uém mx
CXOJZICTBO U OTJIMUHUE?

25. UYro o3Hayaer TepmuH "moymdap"? B uéMm 3akimodaroTcs CTPYKTYpHBIE OCOOCHHOCTH ITOJHUAIPOB?
IIpuBenure npumMepsl.

26. Kakue coennHeHns Ha3bIBatoTcs Kiarpatamu? KakoBa nx Bo3MOXKHasi CTpyKTypa?

27. Yto Takoe poTakcaHbl U KaTeHaHbl? KakoBo ux crpoeHue?

28. Uro Br1 3naere o dymiepenax? B uém ocobeHHOCTH X CTpOeHHS?

29. Yro Bl 3Haere o cTpykrype xuakocteit? Kakosa cTpykTypa accouuaToB BOAbI?

30. Yem oTimyaeTcs CTpPyKTypa pacTBOPOB OT CTPYKTYPBI TPOCTHIX KHAKOCTEH ?

31. Kakrie MoneKyJibl CKIIOHHBI K 00Pa30BaHUIO KUJKOKPUCTAIMYECKUX (a3?

32. KakoBbI OCHOBHBIE THITBI KPUCTANTMUECKUX PEMIETOK?

33. KakoBbl OCHOBHBIE THITHI JIE(PEKTOB B pealbHbIX KpUCTAIIaX?

35. B uém nposiBiisieTcst HamMuue eeKTOB B peabHbIX KpUCTaJUIax?

36. UeMm ornHM4aroTcsi MPOCTPAHCTBEHHBIE TPYMIBI CHMMETPHH KPHCTAUIOB OT TOYEYHBIX TPYII CHUMMETPHU
monekyin? IlpuBenure npumepsl.

37. KakoBbl 0COOEHHOCTM KoNeOaHWH KPUCTAJUIOB IO CPaBHEHUIO C KoleOaHusIMH MoJekyld? B kakux
CBOMCTBAX KPUCTAJUINYECKUX BEIIECTB 3TH KOJICOAHUS MIPOSIBIAIOTCS ?

38. UTo mpuBOAUT K OTIMYHUSM ITOBEPXHOCTHBIX CBOMCTB BEIIECTB OT MX 00HEMHBIX CBOWCTB?

39. KakoBa cTpyKTypa aacopOIMOHHBIX CIIOEB?
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O6pazen 5K3aMeHANHOHHBIX OUJIETOB IO TUCIHHILIHHE
JK3aMeHaIMOHHbIN OmyIeT Ne 1

ATOMHO-MOJIEKYJIApHOE ydeHue. Pas3Burue mnpencraBienuii o crpoeHuu aroma. OmbiTel Pesepdopra.
Teopus crpoenus aroma bopa - 3ommepdenbaa.

JlunonbHbple MOMEHTHI M BHYTPEHHEE BpallleHne (Ha MpUMepe MOJIEKYJIbl AUXIIOPITaHA).

Kakx merom BC o0wscHsieT cTpykTypy Monekynbl 1,2-muxiaopOensona? CKOJIBKO O — ¥ 77 —CBSI3eH U 3a
CYET KaKMX DJIEKTPOHOB O0Opa3yeT yriepoa B 3Toi Mosekyne? MMeeT i 3Ta MONEKyNa AIeKTPHIECKUN
MoMeHT aumnods? [louemy?

JK3aMeHaUUOHHBII OuJter Ne 2
KopnyckynsapHo-BolHOBBIE CBOWCTBAa MaTepHalbHBIX 4dacTull. YpaBHeHue [lnanka. Ypasuenue Jlym ne
Bpoitna. D¢ dext Komnrona. Judpakius s1eKTpoHOB.
OJeKTpOHHBIE KOH(UIypalud M CBOMCTBA TOMOHYKJICAPHBIX MOJIEKYJ, OOpa30BaHHBIX aTOMaMH BTOPOrO
nepuona: Li,,Be,.B,,C,.
Kak meron BC o0wsicHsier cTpoeHne Monekyisl Boapl? Ilouemy yrom mexay ceazamu H — O OGnu3ok K
terpasapudeckomy? IlocTpoiite aTromMHO-OpOMTaNBHYIO MOJENb MOJIEKYNsl BoAbsl. Kak B metome MO
O0BACHSETCSI TeoMeTpHyeckas KOHGUrypamuss MOJeKyinbl Bonbl? KakoBa poib MeXMONEKYISPHBIX
B3aNUMOJEUCTBUI B Bome?

JK3aMeHalIMOHHBI Ouyter Ne 3

TeopeTrueckrne OCHOBBI YUYEHHSI O CTpoeHHH BemiecTBa. CojepikaHue MOHSTHH 'CTpoeHue BemiecTa' u
"cTpykTypa BemiecTBa'. Pa3mmuHble acmeKkThl TepMUHA 'CTpOEHHE MOJNEKyN"': TOMOJIOTHYECKHH,
reOMETPUYECKHUI, SJEKTPOHHBIN U JIp.

OneKkTpoHHBIE KOH(UTYypanuu M CBOWCTBa TOMOHYKJIEAPHBIX MOJIEKYJ, OOpa30BaHHBIX aTOMaMd BTOPOTO
nepuona: N,,N;,0,,03,0,,0: F,,F,. Toctpoiite mNepeuncieHHble MONEKYIHl B TEPMHHAX
MOJIEKYJISIPHBIX OpOUTAJICH.

Kak meron BC 00BsCHSET HampaBICHHOCTh KOBAJEHTHBIX cBsseii? IlocTpoliTe aToMHO-OpOHTANIBHYIO
MoJIeb MOJIEKYIbI amMmuaka. Ilouemy yrom mexnay N —H cBs3smMu OJIM30K K TeTpadapuuecKomy?

OObsicHUTE KOH(QUIYpaLHMIO MOJEKYJIbl C TOYKM 3PEHUS TEOPUH OTTAJKUBAHMSA DSJCKTPOHHBIX Map
BAJICHTHBIX AJIEKTPOHOB.

IK3aMeHAIMOHHLIN OnJeT Ne 4
OCHOBHBIE TOJIOKEHUS METO/Ia MOJIEKYIISIPHBIX opOuTanel Xrokkens. Kakue momymieHus XxapaKTEepHBI s
3TOro mMeroaa?
[loHsiTHE O CHUMMETpPUU MOJEKYJSIPHBIX OpOHMTaned M O KOH(UTypanuoHHOM B3ammoneiictBuu MO.
[IpuBeauTe mpuMepsl MOJEKYJ, IPU MOCTPOCHUH KOTOPBIX HMPUXOAWTCS YYHUTHIBATh KOH(HUIYpalnMOHHOE
B3aMMOJCHCTBHE.
Kakas xumuueckad cBa3b B Meroae BC Has3plBaeTcsl JIOKaJM30BaHHOM, W Kakasg Ha3bIBaeTCA
nenokanu3oBanHoi? [Touemy? IpuBenure npumepsl. [locTpoliTe MoeKkyiry OeH3051a B TEPMUHAX aTOMHBIX
1 MOJIEKYJISIPHBIX OpOHTANICH.

IK3aMeHalUOHHBII OuJter Ne 5
MonekynapHsle MOJAENM pa3iMYyHOTO YPOBHS B COBPEMEHHOM TEOPUM XHUMHYECKOrO CTPOEHUS.
[apoctepxkueBbie Monemm 1. Bant-T'odda n XK. Jle bens. Aromusie monenu Ctroapta - bpurieoa.
[loTeHumansl MOHM3AMM aTOMOB M MOJEKyJl. Kak 3SKceprMEHTalbHO ONpPENEIsIoTCS IMOTEHIIHAIbI
nonm3anun. OOBACHEHNE 3aKOHOMEPHOCTEH B M3MEHEHHWH MOTEHIMAJIOB MOHM3AIMM MOJEKYJ C MO3UIHI
meroxa MO.
IlocTpoiiTe B TepMHHAX aTrOMHBIX opOuTaneli Mojekyny ¢(eHona. BwisBuTe mpeackazaTenbHbBIE
Bo3MokHOCTH MeTona BC na mpumepe ¢enona. Kak meron BC ucnomnb3yercs Ui OIEHKH peaKIMOHHOM
crocobHocTH?
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OueHnBaHne 0TBeTa CTYACHTA HA JK3aMCECHE

Xapakmepucmuxka omeema

oannol

JlaH momHBIM, pa3BEepHYTHIM OTBET HA IMOCTABJCHHBIA BOIMPOC, MOKa3aHa COBOKYIHOCTHh
OCO3HAHHBIX 3HAHUH 00 OO0BEKTE, MPOSIBISIONIAACS B CBOOOJHOM OINEPUPOBAHUU
MOHSATHSIMH, YMEHHWU BBIICTUTHh CYIIECTBEHHBIE U HECYIIECTBEHHBIE €ro IPHU3HAKH,
MPUYMHHO-CJIC/ICTBEHHBIC CBs3W. 3HaHHE 00 OOBEKTEe JEeMOHCTpHpYyeTcs Ha (oHe
MOHMMAaHUSA €r0 B CHUCTeME [IaHHOW HayKd W MEKIHCIUIUTMHAPHBIX cBs3ed. OTBer
dbopMyIUpyeTCss B TEPMHHAX HAyKH, W3JIOKCH JIMTCPATYPHBIM S3bIKOM, JIOTHYCH,
JTOKa3aTeJeH, IEMOHCTPUPYET aBTOPCKYIO MTO3UITHIO CTYACHTA.

27-30

JaH monHbIA, pa3BEepHYTHIM OTBET HAa IMOCTABJCHHBIA BOIPOC, MOKa3aHa COBOKYIHOCTh
OCO3HAHHBIX 3HaHWH 00 00BEKTE, JOKA3ATEILHO PACKPHITHI OCHOBHBIE TTOJOKEHHSI TEMBI; B
OTBETE MPOCIEKUBAETCSI YeTKass CTPYKTypa, JIOTMYECKas  IOCIEN0BaTEIbHOCTD,
OTpa’karolasl CyIHOCTh PACKPhIBAEMBIX MOHSATHI, TEOPHiA, SBICHUNA. 3HaHUEe 00 00BEKTe
JEeMOHCTpHpyeTcsi Ha (oOHE TOHMMAaHWA €ro B CHCTeMe JaHHOM HayKd W
MEXIUCUMIUIMHAPHBIX CBs3ed. OTBET M3JI0KEH JMTEpaTypHbIM SI3bIKOM B TEpMHHAX
Hayku. MoryT OBITh AOIYIIEHBI HEIOYEThl B ONPEACICHUM IOHATHH, HMCIpaBICHHBIC
CTYJIEHTOM CaMOCTOSTEIBHO B IPOLIECCE OTBETA.

23-26

I[aH HOJ'IHBIﬁ, paBBepHYTBIﬁ OTBET HA IOCTaBJICHHEIN BOIIPOC, MOKA3aHO YMCHUC BBIACIINTH
CYIIECTBCHHBIC U HECYHICCTBCHHLIC IPHU3HAKH, IMPUIUHHO-CJICACTBCHHBIC CBA3H. OtBer
YUCTKO CTPYKTYpPpHUPOBAH, JIOTUYCH, H3JIOKCH B TCPMHHAX HAYKHU. OI[HaKO A0NYUICHBI
HE3HAYMTENIbHBIE OIIMOKH HIIH HCOO0YCThI, HCIPABJICHHBIE CTYJACHTOM C IIOMOLIbIO
«HABOJAIINX)> BOIIPOCOB MPECTIOAaBaTCIIA.

19-22

I[aH HOJIHI)Iﬁ, HO HEAOCTAaTO4YHO HOCJ'ICHOBaTeJIBHBIfI OTBET Ha ITOCTaBJICHHBII BOIIPOC, HO
IIprU 3TOM IIOKAa3aHO YMCHHC BBIACJIUTL CYHMICCTBCHHBIC M HCCYHICCTBCHHLIC IPU3HAKU U
IIPUIUHHO-CJICACTBCHHBIC CBA3U. OTBET JIOTHYEH U U3JIOXKEH B TECPMHHAX HAYKHU. MOI‘yT
OBITH AONYIICHBI 1-2 ommbku B OIpeaCICHUN OCHOBHBIX HOHHTI/Iﬁ, KOTOpPBIC CTYACHT
3aTPpyAHACTCS UCITPABUTH CAMOCTOATCIIBHO.

15-18

JaH HeIOoCTaTO4HO TOJHBIA M HEJAOCTATOYHO pa3BEpHYThIA oOTBeT. Jlornka u
MOCTIeI0BATENFHOCTh M3JIOKECHUSI UMEIOT HapylueHus. JlonmyiieHsl ommoKu B pacKpbITHH
MOHATUH, ynoTpeOaeHnn TepMuHOB. CTyIEHT HE CIOCOOEH CaMOCTOSATENIBHO BBIACIHUTH
CYIIIECTBEHHBIE U HECYIIECTBEHHBIC MPU3HAKH U IPHYUHHO-CIIEICTBEHHBIE CBSI3U. CTyIeHT
MOXET KOHKPETH3HpPOBaTh OOOOIIEHHBIE 3HAHMS, JOKa3aB Ha NMPUMEPax MX OCHOBHBIC
MOJIOKEHUS TOJBKO C TIOMOIIBIO TipernomaBarens. PedeBoe odopmienne Tpedyer
MONPABOK, KOPPEKIIHH.

11-14

JlaH HeToNMHBINA OTBET, JIOTHKA M TIOCJIEI0BATEILHOCTD U3JI0KEHHSI IMEIOT CYIIIECTBEHHBIE
HapymeHus. Jlomymensl rpyOble omMOKA MpU ONpPENeNICHUH CYIIHOCTH PacKphIBaEMbIX
TIOHSATHUI, TEOPHH, SBICHUH, BCIEACTBUE HETIOHUMAHMS CTYIEHTOM UX CYIIECTBEHHBIX M
HECYIIECTBEHHBIX TPH3HAKOB M CBs3eil. B oTBeTe OTCYTCTBYIOT BBIBOABI. YMEHHE
PAaCKpbITh KOHKPETHBIE TPOSBICHHS OOOOIIEHHBIX 3HAaHMK He TMoKa3aHo. PeueBoe
odopmieHne TpedyeT monpaBoK, KOPPEKIUH.

7-10

Jlan HenoNHBIA OTBET, MPEACTABIIONINI cOO0M pa3po3HEHHbIE 3HaHUS 10 TEME BOIPOCaA C
CYIIECTBEHHBIMH OHIMOKaMH B ompeneneHusx. IIpucyTcTByroT QparMeHTapHOCTb,
HEJIOTUYHOCTh M3NoXkeHHs. CTYIEHT He OCO3HaeT CBA3b JJaHHOIO IIOHSTHS, TEOpHH,
SBJICHUS C IPYTUMH OOBEKTaMU TUCUUIUMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3aLUUs U
JIOKa3aTeIbHOCTh M3JI0KeHUs. Peub HerpamorHas. JlOMONHUTENBHBIE U YTOYHSIOLIVE
BOIIPOCHI TpENOAaBaTelsl HE MPUBOAAT K KOPPEKIIMM OTBETA CTYJAEHTAa HE TOJbKO Ha
IIOCTaBJIEHHBIM BOIPOC, HO U Ha APYTrHe BOIPOCH! TMCUUILIMHBI.

He IIOJIy4Y€HBI OTBETHI 11O 0a30BBIM BOIpoCaM OUCHUIIJIMHEI.
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Iloka3zaTenu u KPpUTECPUU OLHCHUBAHUA KOMIIeTeHIUI Ha Pa3JIMYHBIX TAallax Uux (l)OpMPlpOBaHI/Iﬂ,

ONnuCaHMuE IKaJI

OLCHUBAHUA

YpoBeHb ¢(hOpMHPOBAHHOCTH KOMIIETEHIIUI

«MHuHIMATLHBII
YPOBEHb He
JOCTUTHYT» (MeHee
50 6am10B)
KomMmmnerenimu He
c(hopMHUpOBaHBI.

«MuHAMAJILHBIA
ypoBeHb» (50-70 6a1710B)
Kommerenmnum
c(hopMHUPOBaHHI.

CchopmupoBansl 6a30BbIE

«CpenHuii ypoBeHb»
(71-85 6as10B)
Kommerenimn
c(hOpMHUPOBaAHHI.

3HaHUs O0IIHMPHEIE,

«BbIcokmnii
ypoBeHb» (86-100
0aJ1710B)
Komnereniuu
c(hopMHPOBaHHI.

CTPYKTYpBI 3HAHUH. CHUCTEMHBIE. 3HaHUs TBEP/BIE,
3HaHUS OTCYTCTBYIOT, | YMeHHs (hparMeHTapHbI U YMeHust HoCSAT apryMEHTUPOBaHH
YMEHUS ¥ HaBBIKU HE HOCSIT PETIPOTyKTHBHBIN PETIPOAYKTHBHBIH bI€, BCECTOPOHHHUE.

c(hOopMHUPOBaHHI. Xapakrep. XapakTep, IPUMEHSIIOTCSL | YMEHHUs yCIenrHo
JemMoHcTpHUpyeTcs HU3KUH K PEIICHUIO THTIOBBIX TIPUMEHSIFOTCS K
YPOBEHb 3aJIaHUM. pEIIEHHIO KaK
CaMOCTOSITENIBHOCTH JemoHcTpupyercs THUTIOBBIX, TaK U
MPaKTUUECKOT O HaBbBIKA. JIOCTaTOYHBIN YPOBEHb HECTaHJIapTHBIX
CaMOCTOSTEIbHOCTH TBOPUYECKUX
YCTOMYHUBOIO 3a1aHUM.
MPAKTHYECKOro HaBbIKa. | JlemoHcTpupyercs
BBICOKHI YPOBEHB
CaMOCTOSITENTBHOCT
1, BBICOKAs
aJJalTUBHOCTH
MPAKTHIECKOTO
HaBBIKa
Onucanne KpuTepreB OLleHUBAHUS
OOyuarormiics OOyuarormiics OoOyuatomuiics OOyuaroruiics
JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET:
- CYIIECTBEHHBIE - 3HAHUSI TEOPETHIECKOTO - 3HaHWE U IOHNMAaHWe - nryboKwHe,
nmpoOenbl B 3HAHUSX Marepuaia; OCHOBHBIX BOIIPOCOB BCECTOPOHHUE U
y4eOHOro MaTepHaia, - HETIOJTHBIE OTBETHI Ha KOHTPOJIUPYEMOTO apryMeHTHPOBaHH
- TOITYCKaloTCs OCHOBHBIE BOIIPOCHI, 00beMa MPOrpaMMHOTO bIC 3HAHUS
MPUHIIMITHATBHBIC OLIMOKHU B OTBETE, Marepuarna; MPOrpaMMHOTO
OLMOKY IPH OTBETE | HEAOCTATOYHOE IOHUMAHHUE - TBepbIe 3HAHUS Marepurarna,;
Ha OCHOBHBIE BOTIPOCHI CYIIIHOCTH M3J1araeMbIX TEOPETUIECKOT0 - TIOJIHOE
Ouera, OTCYTCTBYET BOIPOCOB; Marepuarna. MTOHUMAaHNE
3HAHME U IOHUMaHNUE | - HEYBEPEHHbIE U HETOYHbIE -CIIOCOOHOCTh CYIIHOCTH U
OCHOBHBIX TIOHSATHH U OTBETHI Ha YCTaHABIIUBATh U B3aMMOCBSI3H
KaTeropHii; JIOTIOJTHUTENIbHBIE BOITPOCHI; OOBSICHSITh CBSI3b paccMaTpuBaeMbIX

- HETTOHNMaHWE - HEJIOCTATOYHOE BJIAJICHHC MIPAKTUKU U TEOPHUH, IIPOLIECCOB H
CYLIHOCTH JIUTEPATYPOH, BBISIBJISITH TPOTUBOPEYUMS, | SBJICHUA, TOUHOS
JTOTIOTHUTEBHBIX PEKOMEHTIOBaHHOM MpOoOJIEMBI U TEHIEHIIMA | 3HaHHUE OCHOBHBIX

BOIIPOCOB B PaMKax
3aaHHH OMyIeTa;

- OTCYTCTBHE YMEHUS
BBIIIOJHATH
MPAaKTUIECKUE
3aJjaHus,
peTyCMOTPEHHBIE
MporpaMmon
JVCIATIIMHEL,

- OTCYTCTBUE
TOTOBHOCTH
(cmmocobHOCTH) K
JUCKYCCHH M HU3KYIO
CTENeHb

IpOrpaMMOi TUCIUTIIHHBL,
- yMeHue 0e3 rpyobIx
omMnOOK pemaThb
HPaKTUYECKUE 3aJIaHHs,
KOTOpBIE CIIEAyeT
BBITIOJTHUTb.

pa3BUTHS;
- [IpaBUJIbHBIE U

KOHKpETHBIE, 0e3 rpyOBIxX

OIIN0O0K, OTBETHI Ha

TTOCTABJIEHHBIE BOIIPOCHI;
- YMEHHE peniaTh

MPAaKTUYECKUE 3a1aHUs,
KOTOpBIE CIIEyeT

BBINOJIHUTD;

- BJIaJICHHE OCHOBHOM
JUTEPATYPOH,
PEKOMEH,T0BaHH O
IIpOrpamMmou

JUCIHHUITIMHBI,

MTOHATHH B paMKax
00CyX)TaeMbIX
3aJIaHUH;

- CIIOCOOHOCTH
YCTaHaBIIUBATh U
OOBSICHATH CBS3b
MPAKTUKA U
TEOpHUH;

- JIOTHYECKH
MOCJIC/IOBATEIIBHEIC
, COJIepKaTeNbHbIC,
KOHKPETHBIC U
HCYEPIBIBAIOIINC
OTBETHI HA BCE
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KOHTaKTHOCTH.

- HaJ4Kre COOCTBEHHON
000CHOBAHHOM ITO3UIANA

3aJaHus OuieTa, a

TaKKe
110 00CYKIaeMbIM JOTIOJIHUTEJIbHBIE
BOIIPOCAM. BOTIPOCHI
Bo3moxHBI 3K3aMEHATOPA;
HE3HAYUTEIIbHbIE - YMEHUE pelarhb
OTOBOPKH ¥ HETOYHOCTH B MPaKTUUECKHE
PACKPBITUH OTJEIBHBIX 3aJlaHus;
MOJIOKEHUH BOIIPOCOB - cB0OO/IHOE
ousnera, IpuUCyTCTBYET WCIIOJIb30BaHKE B
HEYBEPEHHOCTh B OTBETAX OTBETax Ha
Ha BOITPOCHI BOIIPOCHI
MaTepHaoB
PEKOMEHTOBaHHOM
OCHOBHOW 1
JIOTIOTHATENBHON
JIUTEPATYPHL.
Ouenka Onenka Ouenka «xopouoy / Ouenka
«HEY/10BJIETBOPUTEJIb | «YIOBJIETBOPUTEIbHO / «3a4TEHO0» «OTJIMYHO» /
HO» /He3a4TeHO «3aYTEHO» «32YTEHO»

Tembl 1a0opaTopHbIX padoT (JIabopaTopHbIil MPAKTUKYM).
JlaGopaTopHBIii MPaKTUKYM Y4eOHBIM IJIAHOM HE IPELyCMOTPEH.

IIpuMmepHasi TeMaTHKa KypPCOBBIX padoT.
Kypcossie paboThl yueOHBIM MJIAHOM HE MPEyCMOTPEHBI.
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9. YueOHO-MeTOMMYECKOE U MH(OPMANMOHHOE O0ecTieYeHHe JUCTIUTIIMHBI (MOXYJIS)

Jlureparypa
a) OCHOBHas JIMTeparypa

1. Kynakor, N.B. Ctpoenne Bemecta: [16+] / W.B. KynakoB; MuHHCTEpCTBO 00pa3oBaHUs U
Hayku P®, Omckuii rocynapctBeHHbl yHUBepcuTeT UM. @. M. JloctoeBckoro. — Omck: OMI'Y um. @M.
HocroeBckoro, 2018, — 172 c¢.. Tabn., wn — PexuMm  jgoctyma: 10 TOANUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. — Tekcr:
IEKTPOHHBIN.

2. I'pomoBa, E.}O. Crpoenne aroma. Xummueckas cBszb / E.JO. I'pomoBa, JI.A. Anbmerkuna,

I'.B. Bynunoposa; MunuctepcTBO 00pazoBanus u Hayku Poccun, @enepanbHoe rocyIapcTBEHHOE OIOIKETHOE
oOpa3zoBarenbHOE yUYpeXJIeHHEe BbICIIET0 oOpazoBaHus «KazaHCKMH HaIMOHANBHBIN HMCCIIeI0BATENbCKUIA
TEXHOJIOTHUECKni yHuBepcuTeT». — Kazanb: M3aarenscreo KHUTY, 2017. — 108 c.: mi1. — PexuM mocryna: mo
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. — bubmauorp.: ¢. 102. — ISBN 978-5-
7882-2276-9. — TekcT: IEKTPOHHBIN.

3. Hupenscon, B. TI'. KBanTtoBasg xumus. Momnekysbl, MOJIEKYJISIPHBIE CUCTEMBI M TBEp/bIE TENa:
yuebHoe mocooue s By30B / B. I'. lupenbcon - MockBa: Jlaboparopus 3uanmii, 2017. - 522 ¢. (YueOHUK st
Boicieid mkodsl) - ISBN 978-5-00101-502-4. - Texkert: snexrponnsiit / ObC "Koncynprant ctynenta': [caiiT]. -
URL.: https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexum gocTyria: mo MmoAIkHCKe.

4, Henncos, B.Sl. Crepeoxumus opranuveckux coequnennii / B.Sl. [leancos, J1.JI. MypbInikuH,
T.H. I'pumienkoBa. — 2-e u3., ucnp. u jnom. — KemepoBo: KemepoBckuii rocyiapcTBeHHbIN yHUBEpCUTeT, 2013.
— 228 ¢. — Pexum moctyma: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=232336. —
ISBN 978-5-8353-1526-0. — TekcT: 37€KTPOHHBIIA.

5. Hanuenko B.I1., OcHOBHBIC TOHSATHS CTEPCOXMMHHU: YUYeOHOE IocoOMe I CTYIACHTOB U

ACMHUPAHTOB XUMHYECKUX (haKynbTeToB yHUBepcuTeToB / simuenko B.IT. - M.: Texnocdepa, 2017. - 116 c. -
ISBN 978-5-94836-470-4 - Tekcr: osnekrponnsii / DBC "Koncymbrant crynmenra": [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN9785948364704.html

6. ITusoBapos, C.C. ®usnyeckue OCHOBHI TEOPUU ONMTUYECKONW M PEHTTEHOBCKOW CHEKTPOCKOIUU:
[16+] / C.C.IluBoBapoB; Cankr-IlerepOyprckuii rocynapcTBeHHbili yHHBepcuTeT. — Cankr-IletepOypr:
WznarenscrBo Cankr-IlerepOyprekoro I'ocymapctBennoro Yuusepcutera, 2016. — 164 c.: cxem., nit. — Pexum
nocryma: no moamucke. — URL: http:/biblioclub.ru/index.php?page=book&id=458095. — ISBN 978-5-288-
05653-6. — TekcT: 2MeKTPOHHBIH.

7. Oprannveckas xumusi / E.A. @unarosa, A.B. I'yneckas, O.B. JIs165m0, A.®. Iloxkapckuit; oTB.
pen. A.B. D'ynmeckas; MuHucrepcTBO 00pazoBanusi W Hayku Poccuiickoit ®Deneparmu, DenepanpHoe
rocyJIapcTBEHHOE aBTOHOMHOE 00pa3oBaTebHOE yUpekIeHrE Bhiciero oopazoBanus «FOxHbIN (enepanbHbIN
yHUBepcuTeT». — PocToB-Ha-[lony; Taranpor: U3narenscrBo FOxHOro henepanpaoro yausepcurera, 2017, — U.
2. Apomartnyeckme coemuHenuns. — 118 ¢ wmn. — Pexwmm pgoctyma: 1O NHOJNHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=499923. — bubsuorp.: c. 109. — ISBN 978-5-9275-2392-4.
— Tekcr: 2neKTpOHHBI.

8. lony6er A.M., Ctpoenue BemiecTBa. CTpoeHHUE KpUCTAUIOB: Yueb. mocodue / A.M. I'omyOes,
A.A. Bonkos, I.B. Tatesauna, B.H. I'opsiueBa. - M.: M3narensctBo MI'TY um. H. 3. baymana, 2010. - 35 c. -
ISBN  -- Tekcr:  osnektponnsii  /  3BC  "Koncymerant  crymenrta": [caiit]. -  URL:
http://www.studentlibrary.ru/book/bauman_0064.html

9. Buoopranvueckas xumusi: yaebHoe rocooue i By3oB / H. H. Mouyinsckas, H. E. MakcumoBa,

B. B. EmenpsHoB; nmon HayuHou pemakimei B. H. Yapymmua., — 2-e w3np., ucnp. U jmorn. — Mocksa:
WznatenscrBo IOpaiit, 2019; ExarepunOypr: M3a-Bo Ypan ya-ta. — 108 ¢. — (YHuBepcurersl Poccun). —
ISBN 978-5-534-08085-8 (M3matenscTBo HOpaiit). — ISBN 978-5-7996-1920-6 (M3an-Bo VYpan. yH-Ta). —
Tekcr: anexrponnsiit // DBC FOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/438170.
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10. Bepesun, b. /. Opranuueckas xumus: yueOHoe mocooue st 6akanaspos / b. JI. bepesun, /1. b.
Bepesun. — 2-e u3n. — MockBa: UznarensctBo FOpaiit, 2014. — 767 ¢. — (bakamaBp. AxageMudeckuii Kypc).
— ISBN 978-5-9916-1584-6. — Texkct: anekrponnsiii / 3bC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/380242.

11. Aopamuyk H.C., Hanorexunonoruu. A30yka amst Bcex / [lox pen. FO.J1. TperbsikoBa. - 2-¢ u3n.,
ucnp. u jomn. - M.: ®USMATIIUT, 2009. - 368 c. - ISBN 978-5-9221-1048-8 - Texcr: snexkrponnsiii // IbC
"KoncynbranT crynenta': [caiir]. - URL: http://www.studentlibrary.ru/book/ISBN9785922110488.html

12. Iykun, E. J. KommoumHas xumwusi: ydeOHHMK Juis akaaeMudeckoro OakamaBpuara / E. /1.
yxusn, A. B. Ilepuos, E. A. AMemuna. — 7-e u3n., ucnp. u gon. — Mocksa: MznarensctBo IOpaiit, 2019. —
444 c. — (bakamaBp. Akagemuyeckuii kypc). — ISBN 978-5-534-01191-3. — Texkcr: anekrponnsiii // IbC
FOpaiir [caiit]. — URL: https://mwww.biblio-online.ru/bcode/444075.

13. Tpasensb, B. @. 3amaum no opranudeckoii xumuu: ydebHoe mnocodue /Tpasenp B. @.
CyxopykoB A. 1O. , Tloxapckas H. A. - 2-e uzn. - Mocksa: Jlaboparopust 3nanmii, 2020. - 267 c. Cucrem.
tpeboBanus: Adobe Reader XI; skpan 10". (YueOnuk mms Beicmed mkonsl) - ISBN 978-5-00101-895-7. -
Tekcr: AJIEKTPOHHBIN // ObC "KoHCybTaHT cryneHTa"; [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001018957.html - Pexxum mocTyma: mo mozmmcke.

0) TOMOJHUTEJIbHAA JTUTEepPaATypa

14. Munkua B.U., Cumxun b.A., Munses P.M. Teopus crpoeHus MONEKYT (3ICKTPOHHBIE
o0ooukwn): Yue0. mocodue 11t yH-TOB. - M.: Beicur. mkoma, 1979. - 407 c.

15. Kpacuor K.C. Monekynbl 1 xamudeckast cBs3b: Yueb. mocooue. 2-¢ nzn. M.: Beic. mik.., 1984.
-275¢c.

16. Taresckuii, B.M. KBaHroBass mexaHuka u Teopusi cTpoeHus monekyin / B.M. Taresckuii. —
MockBa: MzparensctBo MIY, 1965. — 166 c¢. — Pexum gocryma: 1O  MOAMNHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=475632. — TeKcT: 3IeKTPOHHBIH.

17. Kapanerssan M.X., Ipakun C.M. Ctpoenne BemiectBa. Yued. mocobue it By3oB. U3m. 3-e
nepepad. u jor. - M.: Beicm. mik., 1978.

18. Boposuk E.C., Jlekunn o marnerusmy / boposuk E. C., Epemenxo B. B., Muisnaep A. C. - 3-¢
u31., mepepad. u gon. - M.: ®DUSMATIINT, 2005. - 512 ¢. - ISBN 5-9221-0577-9 - Tekcr: anexrponnsiii / 9bC
"KoucynbranT crynenta: [caiir]. - URL: http://www.studentlibrary.ru/book/ISBN5922105779.html

19. Crpoenue BemectBa. Meroauueckue ykazanus st ctyaeHTos. / H.W. Jlotkus. - Bnanukaskas:
Wzg-8o COI'Y, 1995.

20. Buikos JI.B. ®usnveckue MeTobl UcciienoBanus B XxuMun // COpOCOBCKHI 00pa3oBaTeIbHBIN
xypHait 1996. No5. C. 35 - 40.

21. Burkosckas H.M. MeTon MoneKysIsIpHBIX OpOUTAlICi: OCHOBHBIC HJIEH W BaXKHBIE CIIEICTBUS //
CopocoBckuii 00pa3oBaTenbHbIi xKypHaI 1996. Ne6. C. 58 - 64.

22. I'mpuues I'.B. Crpykrypa Mosekyn cosedl Kuciopoicoaepxamux kuciaor // CopocoBCcKuin
oOpa3oBarenbHbIi KypHalL 1999. Nel1. C.40 - 44,

23. Hamma  10.A. CynpamonekyisipHas XdUMHS: KiarpatHele coenuHeHuss // CoOpOCOBCKHIA
oOpasoBarenbHbIi xKypHalt 1998. Ne2. C. 79 - 88.

24, Hemyxun A.B. KomnbiorepHoe MonenupoBanne B xuMuH // COpoCOBCKHI 00pa3oBaTeIbHBIN
)KypHaL 1998. Ne6. C. 48 - 52.

25. Crenanop H.®. [loTeHIMaibHBIE MMOBEPXHOCTH B XUMHUYECKUX peakiusax // CopocOBCKHI
oOpa3zoBarensHbIi xypHAL 1996. Nel10. C. 33 -41.

26. CrenanoB H.®. CioHBII MHp 3IeMEHTapHBIX aKTOB XUMHYECKHX peakiuid / CopocoBCKHi

oOpa3oBarenbHbIN KypHAI 1996. Nel 1. C. 30 - 36.
27. Crenanop H.®. Xumnueckas cBs3b B IPOCTHIX JBYXaTOMHBIX MoJiekyiax // CopocOBCKHiA
oOpa3zoBatenbHbIi KypHAIL 1998. Nel0. C. 37 - 43.
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http://www.studentlibrary.ru/book/ISBN5922105779.html

B) MporpaMMHoe odecrieuenne u HTepHeT-pecypchl
OlecrieueH JTOCTYI K COBPEMEHHBIM TPOQECCHOHANBHBIM 0azaM JaHHBIX, WH()OPMAIMOHHEIM

CITPaBOYHBIM H MTOMCKOBEIM crucTeMaM (oubimorexa COI'Y):

DJjieKTpoHHAsi 0ubanoTeKka nucceprammii u apropedeparoB PI'b (3b5/] PI'b)
TpeOyercs peructparust B oudimoreke COI'Y

IbC «YuuBepcurerckas oudanoreka ONLINE»

Tpebyercs peructpanust B oudbmoreke COI'Y

IbC «Hay4ynas 3aekTponnas oudauoreka eLibrary.ru»

CamMocTosTenpHas PEeTUCTPAITHs Ha caiiTe

IBbC «KoucyabTaur crvaenTay CryaeHyeckasi 3JeKTPOHHAas OMOJU0TEKA M0 MEAUIIMHCKOMY U

dapmaneBTHYECKOMY 00PA30BAHUIO, 2 TAKIKE 10 €CTECTBEHHBIM M TOYHLIM HAYKAM B I1€JI0M
Tpebyercs peructpanus B oudimorexke COI'Y
IBC «IOpaiity» — 00pa3oBaTeJbHas Cpeia, BKIIOYAIOAS BUPTVAJILHBIA YNTAJLHBINA 32J1

Y4eOHUKOB ¥ V4eOHBIX MOCO0HIA OT ABTOPOB M3 BeIyIIMX BY30B Poccnu 1o BceM HaNpaBJeHUAM H
CHenuaIbHOCTAM

TpeOyercs peructpanus B oudimoreke COI'Y

Springer Customer Service Center GmbH (6a3a naHHbIX, COACPIKAIIIE ICKTPOHHBIC W3TaHHSI
uznarenberBa Springer Nature 3a mepuog 2011 — 2017 rr. (MOJHOTEKCTOBAs KOJUIEKIIUS B KOJIM4IecTBe 46
332 xuur)

Caiit qucranumonsoro 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/

®I'BOY BO «CeBepo-OceTuHckMii rocyiapcrBeHHbIH YHuBepcuteT uMeHd Kocra JleBanoBuya

DJIeKTPOHHbIE pecypchl, 00ecneYHBaOIIMe PeaTn3anuio 00pa3oBaTeJbHbIX NPOrpamMm

Xeraryposa»
Ne HaumeHnoBanue Ne qorosopa(anueH3us) Crpana
n/n NPOU3BOAUTEIb
1 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
3 Cucrema tectupoBanust Sunrav | Ne468 ot 03.12.2013 UII Poccus
" | WEB Class Cynratymus P.T.(6eccpouno)
CucremMa KOMITBIOTEPHOM JIuuensust FSF/Debian
4. | Bepctku MikTex (CBoOOIHOE MPOrpaMMHOE
obecrnieueHue) (6eccpouHO)
5. | Kaspersky Endpoint Security J1022.01.2024 Poccust
[Tporpammuoe obecrieuenue g | CBOOOAHOE MPOrpaMMHOE CIOA
6. | penrakTHpOBAHUS XUMUUYECKHUX obecnieuenue(d0eccpoyHo)
dopmyin Isis Draw
Cucrema nmoucka TeKCTOBBIX No 6262 o1 09.01.2023 Poccus
7. | 3aMMCTBOBaHUN (neiictButenen no 31.12.2023r) ¢
«Antunnaruat.BY3» OAO «AnTu-Ilnarnar»
[Tporpamma i1t 9BM «bank Paspaborka COI'Y cory
BOIIPOCOB JIJISI KOHTPOJISI CBUAETENHCTBO O
3HAHUI» roCyJJapCTBEHHOM perucTpanuu
8.
nporpaMmsl 1711 OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouHO)
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
9. N, A.Cepreesuu
Tex.mox. 07.04.2022
Yenyru cBs3u (moctym k cetu | OOO Ankom Ne AL-0044 or Poccus
10. MHTEpHET) 01.02.2022r -31.12.2022r
MOODLE BecrnaTtHOE poccuiicKoe CIIA
11. (6becrmaTHOE
POCCHIICKOE)
JInunblii KaOuHET JIunensus Geccpounas Poccus
12. | cTynenta/corpynnuka Tex.conpoBOXaeHUE OT
14.03.2022 r
DiekTpoHHas OuOIMOTEeKa https://dvs.rsl.ru Poccus
13. | nuccepranuu u aBTopedepatoB | TpebGyercs peructpars B
PI'b(OB/1 PI'B) o6ubmmoreke COI'Y
OBbC"YHuBepcuteTckas https://biblioclub.ru Poccus
14 ouobmmoreka ONLINE" Tpebyercs peructpauus B
' 6ubmoreke COI'Y
OBbC «Hayunast anektponnas | http://elibrary.ru. Poccus
oubmmoreka eLibrary.ruy» Tpebyetcs peructpanus B
15. oubmorexke COI'Y
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https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/

16.

yHI/IBepcaJ'IBHa}I 633 JaHHBIX
East View

https://dlib.eastview.com

CIIA

17.

OBbC «KoHCyNnbTaHT CTyIEHTa»
CryneHueckas 3JIEKTpOHHAs
O6ubaMoTeKa 0 MEAUIIMHCKOMY
1 (apMareBTUYeCKOMY
00pa3oBaHMIo, a TAKXKE IO
€CTEeCTBEHHBIM M TOUHBIM
HayKaM B I1€JIOM.

http://www.studentlibrary.ru
Tpebyercs perucrpanus
oudmmoreke COI'Y

Poccusa

18.

9BbC «IOpaii» -
oOpa3oBarenbHas cpena,
BKJIIOYAIOIIasi BUPTYaJbHBIN
YUTAIBHBIN 3271 YIeOHUKOB U
y4eOHBIX TOCOOUI OT aBTOPOB
U3 Beylux By3oB Poccuu no
BCEM HAIPaBJICHUSAM U
CIELUATbHOCTAM

www.biblio-online.ru
Tpebdyercs perucrpanus
onommoreke COI'Y

Poccus

19.

KOII (nomen na fnnekce)

OecruraTHOE

Poccus

20.

Pycl'apn

OecruraTHOE

Poccus

21.

ViPNet

Poccus
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https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

PCKOMeHIIyeMbIe HHTEPHET-aapeca 1o XUuMHM:

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'OCTsr http://www.vsegost.com

http://www.chemistry-chemists.com/Uchebniki.html - yueOuukH, TpakKTHKYMBI B CIIPABOYHUKH 110 XUMHH.
http://chemport.ru/ - paznuytbie y4eOHO-METOMUSCKIE MATEPHAIIBI ITO XUMHH.

http://ximicat.com/ - oGpa3oBaTeIbHbIIA CAHT.

http://www.nehudlit.ru/books/subcat281.html - yqeOHuKH, TPaKTUKYMBI ¥ CIIPABOYHHKH 110 XUMHH.

. https://minobrnauki.gov.ru/ OduimaneHpii cadT MHHHCTEPCTBA HAyKM W BBICHIEr0 0Opa3OBaHUS
Poccuiickort denepanuu.

9. baza JTAHHBIX PedepatuBHbix JKypHAJIOB BUHUTHU
http://Aww?2.viniti.ru/index.php?id=238&Itemid=53&option=com_content&task=view

10. https://www.edu.ru/ "Poccuiickoe o6pa3zoBanue" denepanbHbiii mopran. Karamor o0pa3oBaTeiIbHBIX
UHTEPHET-PECYPCOB.

11. Poccwuiickas rocynapcTBeHHas Ounbnmoreka: http://www.rsl.ru

12. Hayunas snekrpoHHas oubimoreka: https://wwwe.elibrary.ru/defaultx.asp

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

14. DnekrpoHHbIe XUMHYECKHe Onbmorexu: WwWw.chemlib.ru, www.chemist.ru, www.chemnet.ru

N~ ®WN

ba3bl JaHHBIX:
1. Scopus https://www.scopus.com/
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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/

10. MaTepuaibHO-TeXHUYECKOEe o0ecnevyeHne TUCHUIINHBI (MOAYJIs)

HanmeHoBaHMe IOMEIICHUH 171 IPOBEICHNS BCEX BHAOB yUeOHOH S TEILHOCTH, IPETyCMOTPEHHOH Y4eOHBIM IUIAHOM,
B TOM YHCJI€ TIOMEIIEHHS I CAMOCTOSITEILHON pabOTHI, C yKa3aHHEM ITepedHst OCHOBHOTO 000y JOBaHMS, y4eOHO -
HAaIJIHBIX TOCOOMH U MCTIOJIB3yEeMOT0 MPOTPaMMHOT0 00eCIeYeH s

Anpec (MECTONOJI0XKEHHE)
TIOMEILEHUH ISl IPOBECHUS
BCEX BUJIOB YUCOHOM
JeATEIbHOCTH,
MpenyCMOTPEHHOH yueOHBIM
IUIAHOM (B CJIy4ae peanu3alum
00pa3oBaTeNbHOM IPOrpaMMBbI B
CEeTEBO# (hopMe TOTIOTHUTEIHHO
YKa3bIBa€TCA HAUMEHOBAHUC
OpraHu3aLyH, ¢ KOTOPOi
3aKJII0UEH JOTOBOP)

YueGHble ayANTOPUH IS IPOBEICHUS 3aHATUH JIGKIMOHHOTO THIIA, CEMUHAPCKOTO TUIA, KyPCOBOTO MPOEKTHPOBAHHS
(BBITTOJIHEHUS KYPCOBBIX PadoT), TPYNIOBBIX M HHIMBUY ATBHBIX KOHCYJIBTAllH, TEKYIIEro KOHTPOJIS ¥ IIPOMEXKYTOUHOI
aTTeCTallNH, a TAK)KE CAMOCTOSATENBHON PabOTHI 00YyYarOIIMXCS: IPENOaBaTeNIbCKHI CTOJ, CTYJI, CTOJIBI M CTYJIbs JUIS
obyuaroruxcs, kadeapa.

O6opynosanue: IIpoexrop Epson EB — 735Fi. Kommiekt mocraBku: (KpemieHHe 1Jisk POSKTOPa, [IHYp MUTaHHUs
IIPOEKTOPa, MArHHTHO-MapKepHast ocka — lm, Hoyt6yk «AMCHUAJITEXHO» - it

C POrpaMMHBIM 00ecHeYeHHeM, BEIXOIOM B CeTh MIHTEpHET M JOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpasoBatenbhyto cpeay COI'Y.

IMporpammHoe obecreuenne: Windows 7 Professional, Office Standard 2016, Cucrema tecrupoBanus Sunrav WEB
Class, Cucrema kommnbrotepHoii Bepctku MikTex, Kasperksy Endpoint Security, ITporpammuoe oGecnieuerne st
penakTupoBaHus xuMudeckux (opmy ISis Draw, Crcrema romcKa TeKCTOBBIX 3aMMCTBOBaHHN «AHTHUILIarnar.BY 3y,
[porpamma myst 9BM «baHk BonpocoB 1 KOHTpoJis 3HaHu», VSDESK, Ycmyrn cBsizu (ZOCTyn K CETH HHTEPHET),
MOODLE, JInunsrii kabuser crynenra/cotpyaauka, KOII (momen Ha Supekce), Pyclapa, ViPNet

Poccuiickas ®@enepanys,
362025, Pecrry6imnka CeBepHast
Ocerust — Ananus,
ropon Bnagukaskas,
yi1. BatyTtuna,
oM 44-46, yueGHbIi kKopiryc No
7

ayn. Ne 604

VYuebOHbIE Ay TUTOPUU JUIS TIPOBEACHUA 3aHATUM JIEKITMOHHOI'O TUIIa, CEMUHAPCKOI'0 TUIIA, TPYTIIIOBBIX U UHAWBUAY AJIbHBIX
KOHCYJIBTAIMH, TEKYIIIEro KOHTPOJIS ¥ IPOMEKYTOTHOH aTTECTalllH, a TakKe CaMOCTOSTeNIbHOI paboThl 00yJaronmxcs:
HPETIoIaBaTeIbCKUI CTOJ, CTYJI, CTOJIBL M CTYJIBS UL 00ydJaronmxcs, kadenpa.

O6opynosauue: [Ipoekrop Epson EB — 735Fi. Kommiekt nmocraBku: (KpemieHHe 1Jisk POSKTOPa, IHYP MHTaHHUsI
IPOEKTOPA, MATHUTHO-MapKepHas nocka — lurr, Hoyroyk «AMCHUAITEXHO» - 1t

C HPOrPaMMHBIM 00€CIIeUeHIEM, BBIXOJIOM B CeTh FIHTEpHET U IOCTYNIOM B 3JIEKTPOHHYI0 HHPOPMAIIHOHHO-
obpazoBaTenpHyto cpeny COI'Y.

TIporpammuoe o6ecneuenne: Windows 7 Professional, Office Standard 2016, Cucrema tectuposanust Sunrav WEB
Class, Cucrema kommbrotepHoii Bepctku MikTex, Kasperksy Endpoint Security, ITporpaMmmuoe oGecnieyeHne st
penakTupoBaHus XxuMudeckux Gopmyon Isis Draw, CrcremMa NOMCKa TEKCTOBBIX 3aMMCTBOBAHHMN «AHTHILIArHaT.BY 3y,
IMporpamma mist 9BM «bank BonpocoB jurst KoHTpouist 3HaHuiY, VSDESK, Yemyru cBs3u (HocTyIl K ceTH HHTEpHET),
MOODLE, JInunsii kabuet cryaenra/cotpyauuka, KOII (momen Ha Supekce), Pyclapa, ViPNet

Poccuiickas denepanys,
362025, Pecrry6mmnka CeBepHast
Ocerust — Ananusi,
ropon Bnagukaskas,
yi1. Barytuna, nom 44-46,
y4eOHbIi Kopmyc Ne 7,
ayn. Ne 606

Y4eOHbIe ay IUTOPUH JUTS IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA, CEMUHAPCKOTO THIIA, KyPCOBOTO IPOEKTHPOBAHHS
(BBITTOJTHEHUS. KyPCOBBIX PaboT), TPYNIOBBIX M HHANBUIY ATBHBIX KOHCYJIBTAIlNH, TEKYIIEr0 KOHTPOIS ¥ IIPOMEXKYTOUHOI
aTTECTalllH, a TAK)KE CAMOCTOSTENBHON pabOoThl 00yUYarOIIMXCsl: IPENO1aBaATEIbCKUH CTOJI, CTYJI, CTOJIBI M CTYJIbSI AJIs

Poccuiickas @enepanys,
362025, Pecrybnmka CeBepHast
Ocerust — Ananus,
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o0yyaroImuxcs.

O6opyznoBanue: MIHTepakTHBHOE MYJIETHMEHITHOE 000pyHOBaHHeE (I0CKA, TIPOSKTOP), IEPCOHAIBHBIH KOMITBIOTED B
KOMIUIEKTE C IIPOTPAMMHBIM 00€CIIeYeHHEM, BEIXOJIOM B C€Th MIHTEPHET U JOCTYIIOM B 3I€KTPOHHYIO HH(POPMAIIMOHHO-
oOpasoBatenbhyto cpeay COI'Y.

IMporpammHoe obecreuenne: Windows 7 Professional, Office Standard 2016, Cucrema tecrupoBanus Sunrav WEB
Class, Cucrema komnbrotepHoii Bepctku MikTex, Kasperksy Endpoint Security, ITporpammuoe oGecnieuenne st
penakTupoBaHust xuMudeckux Gopmyt ISis Draw, Crcrema romcKa TeKCTOBBIX 3aMMCTBOBAaHHN « AHTHUILIarHar.BY 3y,
[Iporpamma anst OBM «baHk BorpocoB [uist KoHTpoJ1st 3HaHMi», VSDESK, Yeiayru cBsizu (IOCTyH K CeTH HHTEPHET),
MOODLE, JInunsrii kabuHet cryaenta/cotpyaauka, KOII (nomen Ha Snnekce), Pycl'apa, ViPNet

ropox Branukaskas,
yi1. BatyTtuna,
oM 44-46, yueGHbIi kKopiryc No

ayn. Ne 603

JlaGopaTtopHu: KOMITBIOTEPHBIE KJIACChI JUIsl IPOBECHHS TEKYIIEro KOHTPOJIS M IPOMEXKYTOUHOI aTTeCTaluH, a TaKKe
CaMOCTOATEJIbHO paboThl 00yUaIOIMXCS: PENOAABATEILCKHIT CTOI, CTYJI, CTOJIBI U CTYJIbS U1 00YyUaIoIuXCsl.
O6opynoBanue: THTEpaKTHBHOE MyJIBTHMEIMHHOE 000pyJ0BaHKE (IOCKA, IPOCKTOP), KOMIBIOTEPHI IS
KOMIIBFOTEPHOTO KJlacca B KOMIUIEKTE - C MPOrPAMMHBIM 00ECIIEYEHHUEM, BEIXOOM B ceTh IHTEpHET U JOCTYIIOM B
3JeKTPOHHYI0 HHPOPMAILOHHO-00pa3oBaTenbHyto cpeny COI'Y;

TIporpammuoe o6ecneuenne: Windows 7 Professional, Office Standard 2016, Cucrema tectupoanust Sunrav WEB
Class, Cucrema kommbrotepHoii Bepctku MikTex, Kasperksy Endpoint Security, ITporpaMmmuoe oGecniedeHne st
penakTupoBaHus XuMudeckux Gopmyn Isis Draw, CrcremMa HoMCKa TEKCTOBBIX 3aMMCTBOBaHHHN «AHTHILIArHaT. BY 3y,
TIporpamma mist 9BM «bank BOnpocoB st KOHTpoIts 3Hanui», VSDESK, Venyru cBsi3u (ZOCTYI K CETH HHTEPHET),
MOODLE, JInunsrii kabuser cryaenra/cotpyauuka, KOII (nomen Ha Sunekce), Pyclapa, ViPNet

Poccuiickas @enepanus,
362025, Pecybmmka CeBepHast
Ocerust — Ananusi,
ropox BrnannkaBkas,
yi. Barytuna, nom 44-46,
y4eOHbIi Kopmyc Ne 7,
aya. Ne 614

bubmoTeka, B TOM YHCIIe YUTAIBHBIN 3aJ1: CTOJIBI M CTYJIBS ISl 00yYarONUXCsl, KOMITBIOTEPHI B KOMILIEKTE — C
HMpOTPaMMHBIM 00€CTICUCHIEM, BBIXO/IOM B CETh VIHTEPHET U JOCTYTIOM B 3JIEKTPOHHYI0 HH()OPMAIHOHHO -
oOpasoBatenbHyto cpeay COI'Y

IMporpammHoe obecreuenune: Windows 7 Professional, Office Standard 2016, Cucrema tecrupoBanus Sunrav WEB
Class, Cucrema kommnbrotepHoii Bepctku MikTex, Kasperksy Endpoint Security, IIporpaMmmuoe oGecrieuerune s
penakTupoBaHus XuMudecknx opmy Isis Draw, CrcremMa NHoucKka TEKCTOBBIX 3aMMCTBOBaHHHN «AHTHILIArHaT.BY 3y,
[Iporpamma anst OBM «baHk BorpocoB /it KoHTpos1st 3HaHui», VSDESK, Yeayru csizu (IOCTyH K CeTH HHTEPHET),
MOODLE, JInunsrii kabunet cryaenra/cotpyauuka, KOII (nomen Ha Snnekce), Pycl'apa, ViPNet

«HammonansHast snexTporHas 6ubmotexa» ®IBY «PTBy», «O6pasosarenshas miaThopma FOPATY,
OBbC"Yuusepcurerckas 6ubimmoreka ONLINE" , OBC «Hayunas anexrponnas 6ubimoreka eLibrary.ruy,
YuuBepcaibHasa 6a3 nanHeiX East View, ObC «KoHcynbpTaHT cTyaeHTa» «Meannuna. 3apaBooxpaHenue BOy,
Nudopmanmonno-ananntraeckas cucrema SCIENCE INDEXOOO HAYUYHA S OJIEKTPOHHASI BUBJIMOTEKA
(RU), YHuBepcanbubie 6a3bl 1aHHBIX «VIBUCH»

Poccwuiickas @enepanus,
362025, Pecrybmmka CeBepHast
Ocerust — Ananus,
ropon BnagukaBkas,
yi. Ueperenmw/Barytuna, nom
16/19, yueOHsIit kopmyc Ne 6
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JladopaTopust Oprann4eckoii XHMHUH UL IPOBEICHHS HAY YHO-MCCIIEIOBATEIBECKOM PaboThI, KypcOBOTO
HPOEKTHPOBAHUSL, BBITOJIHEHHUS BBITYCKHBIX KBUTH()UKAIMOHHBIX Pa0OT, TPYNIIOBBIX W HHIUBUTYTbHBIX KOHCYJIBTALIHH:
MPEToaBaTEeIbCKHI CTOJ, CTYJI, CTOJIBL M CTYJIbS AT 00YIarOIIHXCS.

O6opynoBanue: [lepcoHabHBIN KOMITBIOTEP B KOMIUIEKTE C IPOTPaMMHBIM o0ecIiedeHreM, BEIX0I0M B ceTh MHTepHeT n
JIOCTYTIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBaTenbHyto cpexy COI'Y,

WnrtepaktuBHOEe MynsTUMenniiHoe obopynosanue (Jocka FOX IB82,ITpoexrop Aser U5200

ITporpammHoe obecnieuenue: [Iporpammuoe obecnieuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cuctema komnsrotepHoii Bepctku MikTex, Kasperksy Endpoint Security,
[IporpamMmHOe o0GecrieyeHne s peIakTUpOBaHus XuMIdeckux Gopmy Isis Draw, CricremMa moucka TeKCTOBBIX
3anMcTBOBaHMH «AHTHILTAarnat.BY3», [Iporpamma s 9BM «bark Bompocos muist koHTposrs 3HaHui», VSDESK,
VYeayru cessu (zoctyn k cetn uatepuer), MOODLE, JInunstit kabuset cryaenra/corpyanuka, KOIT (momen Ha
Sunexce), Pyclapn, ViPNet

JlabopatopHoe o6opynopanue: lllkad BeTsKHON ¢ ToaBo oM Boabl LIIB HBK 900ITJTACT+ ¢ caHTeXHHKOM — 21IT.
Becol nabopatopHsie snekrporasie BM5101 — 1 wr. Cymmushbiii mkag LOIP LF-120/300-VS1 (440x465x430mm, 300
C, Berrmwarop — lmr. pH-merp 150 MU — 1 mt, Memmasika MarHUTHasI C II0{OTPEBOM U I (YPOBEIM TEPMOPETYIISITOPOM
Heidolf — 2 wr. Peppakromerp MPDP-45462M (c moaceerkoit u form. mkanoi) — 1 mr. KoHxykromMeTp mopTaTUBHbIH
OHAUS ST300C-B — 1 wr., Poraunonnsiii ucnapuresns Hei-VAP Value — 1urr., Harpesarenshas miauta ES-H3040 -
lmt. Mem6pannsiit BakyyMHblit Hacoc KNFN 842.3 FT.18n — 1mir.

Poccwuiickas @enepanus,
362025, PecyOnrka
Cesepnas OceTtnsi — Ananus,
ropoxn Bnannkaskas,
yi1. Barytuna, mom 44-46,
y4eOHbIi Kopmyc Ne 7,
ayn. Ne 110

JladopaTopust Oprannyeckoii XHMHUH IS IPOBECHHS HAY YHO-HCCIIEIOBATEIBLCKOM PaboThI, KypcOBOTO
MPOEKTHPOBAHUS, BBITOJIHEHHUS BBITYCKHBIX KBATH()UKAIIMOHHBIX PaOOT, TPYNIOBBIX ¥ HHANBUIYTbHBIX KOHCYIBTAIIIH:
MPEIoIaBaTeNbCKHUI CTOJ, CTYJI, CTOJIBI M CTYJIbS JUTSl 00y YaromuXcsl.

O6opynoBanue: [lepcoHasIbHBIH KOMITBIOTEP B KOMIUIEKTE C MPOTPaMMHBIM 00ecIiedeHreM, BEIX0JIOM B ceTh VIHTepHeT 1
JOCTYIIOM B 3JIEKTPOHHYIO HH(pOpMaIOHHO-00pa3oBarenbHyto cpexy COI'Y,

Ipoextop Epson EB-735Fi KommiekT nmocTaBky (KpernieHue JUisl POSKTopa, IHYp NUTaHus) — lmT.,

HoyTt6yx [poussomurens OO0 "AMCUIITEXHO" — 1.,

ITporpammHoe obecnieuenue: [Iporpammuoe obecnieuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema komnstoreproii Bepetkn MikTex, Kasperksy Endpoint Security,
TIporpammHOe o6ecriedeHue UIst peAaKTHPOBaHusI XUMHUIecKUX opmyi Isis Draw, Crucrema morcKa TEKCTOBBIX
3auMcTBOBaHMN «AHTUILIaruat.BY 3y, [Iporpamma st 9BM «bank BonpocoB it KOHTpoJist 3Hanuid», VSDESK,
VYeayru cessu (zoctyn k cetn uatepuet), MOODLE, JInunsiit kabuset cryaenra/corpyanuka, KOIT (momen Ha
Sunexce), Pyclapn, ViPNet

JlaGopaTopHoe o6opynosanue: Lllkad BeTsnxkHON ¢ moaBogoM Boas! LLIB HBK 900ITJIACT+ ¢ caHTeXHUKOM — 2mIT.
Cyumnpseiii mkad LOIP LF-120/300-VS1 (440x465x430MmM, 300 C, Bentuisitop — L. Beckl naGopaTopHsie
anexkrponnsle BM5101 — 1 mr.,,pH-metp 150 MU — 1 mit., Memanka MarauTHast ¢ HOAOTPEBOM U I (POBBIM
tepmoperynsTopoMm Kommrekt Heidolf — 1 mt. Peppakromerp MPP-45452M (¢ moacBeTKON 1 TOT. HIKajIoi) — 1 miT.,
Konnykromerp nopratusubsiii OHAUS ST300C-B — 1 wt., HarpeBatenbnas mwiura ES-H3040 — 1mT., XomoamisHUK
MuHck 2808 — 1t

Poccuiickas denepanus,
362025, PecyOnmka
CeepHas Ocerust — Ananusi,
ropox Bnannkaskas,
yi1. Barytuna, mom 44-46,
yueOHblit kopmyc Ne 7,
ayn. Ne 111

JladopaTopusi BuoxuMuu KypcoBOTo POEKTUPOBAHHUS, BBIIIOHEHHS BBIITY CKHBIX KBaJIN(HUKAIIMOHHBIX PaldoT,
TPYNIOBBIX ¥ HHANBUAYAIBHBIX KOHCYJIBTAIIMH: PENOJaBaTeIbCKUI CTOJ, CTYJI, CTOJBI U CTYJIbS ISl 00y JarOIHXCSl.
Ob6opyznoBanue: [TepcoHaNIbHBIH KOMITBIOTEP B KOMIUIEKTE C MPOTPaMMHBIM o0ecliedeHreM, BBIX0J0M B ceTh MHTepHeT 1

Poccuiickas denepanus,
362025, PecyOnmka
CeepHas Ocerust — Ananusi,
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JIOCTYTIOM B 3JICKTPOHHY0 HHPOPMAITMOHHO-00pa3oBaTenbHyto cpeay COI'Y,

IMpoexrop Epson EB-735Fi KoMmiekT nmocraBku (KpemieHue JUIsl IPOeKTopa, MHYP MUTaHusI) — 1IIT.,

Hoyt6yx IMpoussoaurens 000 "AMCUSJITEXHO" — 1.,

IporpammHoe o6ecreuenue: [Iporpammuoe o6ecnieuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanust Sunrav WEB Class, Cuctema kommsrotepHoit Bepctku MikTex, Kasperksy Endpoint Security,
IMporpammHOe obecredeHne s peAakTHpoBanus Xxumuaeckux Gpopmy ISis Draw, Crucrema moucKa TeKCTOBBIX
3anMcTBOBaHMi «AHTHIUTarnat.BY 3y, [Iporpamma myst 9BM «baHk BompocoB 11t KOHTposts 3HaHui», VSDESK,
VYenyru cBs3u (noctyn k cetu uarepHeT), MOODLE, JInansnit kabunet ctyaeHta/corpyanuka, KOIT (momen Ha
Supexce), Pyclapn, ViPNet

Jla6opatopHoe 06opynoBaHue:

dotokonopumerp ¢ Habopom kioBeT KOK-3-01, 30M3 ¢ nabopom kroser -1mrt.,llentpudyra Tagler HacTonbHas
nabopaTopHas MeaunuHckas o TY — lmr., Becwl 1aboparophsie anektponasie BM5101 — 1 wt.,,pH-metp 150 MU — 1
T., Melanka MarHuTHast ¢ TI00rpeBOM U 1udpoBsiM Tepmoperysitopom Kommiekt Heidolf — 1 mrr. Konmgykromerp
nopratuBHelid OHAUS ST300C-B — 1 mt., Harpesarensnas mura ES-H3040 — 1.,

ropox Branukaskas,
yi. Baryrtuna, nom 44-46,
y4eOHbIi Kopmyc Ne 7,
ayn. Ne 112

JlaGopaTopusi BuoXuMuM, KypCOBOTO NIPOSKTUPOBAHHS, BHITOJIHCHHUS BBIITYCKHBIX KBATU(HUKAIHOHHBIX pabor,
TPYNIIOBBIX ¥ HHAWBHAYAIBHBIX KOHCYJIBTAIMIA: PETIOAABATEIBCKIH CTOJ, CTYJI, CTOJIBI M CTYJIbS A 00Y4YalOIIHUXCS.
O6opynoBanue: [lepcoHabHBIN KOMITBIOTEP B KOMIUIEKTE C IPOTPAMMHBIM 00ecIiedeHneM, BEIXOA0M B ceTb MIHTepHeT 1
JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBaTebHyto cpeny COI'Y,

IIpoekrop Epson EB-735Fi1 KommiekT nocTaBku (KperieHHe Ui IPOEKTOpa, IMHYp MUTaHus) — 1mr.,

Hoyt6yx [Ipoussogurens OO0 "AMCUDITEXHO" — lur.,

TIporpammHoe obecneuenue: [Iporpammuoe obecneuenune: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav WEB Class, Cuctema kommbrotepHoii Bepctku MikTex, Kasperksy Endpoint Security,
IporpammHoe oGecrieueH e s peJakTHPOBaHUs XuMudeckux Gpopmy Isis Draw, Cucrema roucka TeKCTOBBIX
3auMcTBOBaHUH «AHTHIUTArHaT.BY3», [Iporpamma mst DBM «baHk BonmpocoB a1 KOHTpouist 3HaHu», VSDESK,
VYemyru ceszu (moctyn k cetn uHTepHet), MOODLE, JInunslit kabuseT crynenra/corpyanuka, KOII (nomen Ha
Sunexce), Pyclapn, ViPNet

Jla6opartopHoe o6opynoBanue: llIkad BeTsHKHOM ¢ TogBogO0M Bois! LIIB HBK 900ITJIACT+ ¢ caHTeXHHUKOH —
lt.,dotokonopumerp ¢ HabopoMm kioBeT KOK-3-01, 30M3 ¢ Habopom kioseT -1uit. Lientpudyra Tagler HacTombHas
nmabopaTopHast MeaunuHcKas 1o TY — 1., Becsr maboparopnsie anexrpornsie BM5101 — 1 mrr.,,pH-metp 150 M — 1
mT., Memmanka MarHUTHas! ¢ TI0JI0TpeBoM U IupoBsIM TepMoperyisitopom Kommiekt Heidolf — 1 mr. Konmykromerp
nopratuBaeiid OHAUS ST300C-B — 1 mir., HarpeBarenpnas mwiura ES-H3040 — 1.,

Poccwuiickas @enepanus,
362025, Pecy6nmka
CesepHas Ocertust — Ananus,
ropon Bnagukaskas,
yi. Barytuna, gnom 44-46,
y4eOHbIit Kopiyc Ne 7,
ayn. Ne 113

JlaGopaTopust ®u3n4ecKoii, KOJNIOUAHONH XUMMH [T IPOBEICHUS 3aHATHH CEeMUHAPCKOTO TUIIA, JIAOOPATOPHBIX
3aHATHH, KypCOBOTO NPOSKTHPOBAHNS (BBIITOJIHEHHUS KypPCOBBIX paboT), IPYNIOBBIX ¥ HHANBHAYAIGHBIX KOHCYJIBTAINH, a
TaKXKe CaMOCTOATENbHOM pabOThl 00YYarOIIIXCS:

MPETNoaBaTeIbCKUIl CTOI, CTYJI, CTOJIBI U CTYJIbS I 00YYarOLIMNXCsl, Ta00paTOPHBIE CTOJIBI, KIACCHAS TOCKA.
O6opynoBanue: [lepcoHabHBIN KOMITBIOTEP B KOMIUIEKTE C IPOTPaMMHBIM 00€CIICUeHIEM, BBIXOIOM B ceTh IHTepHeT
JIOCTYTIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBaTenbHyto cpexy COI'Y,

IMpoexrop Epson EB-735Fi KoMmiekT nmocraBky (KpemieHUe JUIsl IPOeKTopa, MHYP MUTaHusI) — 1IIT.,

Hoyt6yx [poussogurens OO0 "AMCUDITEXHO" — lur.,

TIporpammHoe obecnedenue: [Iporpammuoe obecrieuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav WEB Class, Cuctema kommstorepHoii Bepctku MikTex, Kasperksy Endpoint Security,
IMporpammHOe obecredeHne AJs peAakTupoBanus xumuaeckux hopmy Isis Draw, Crucrema moucka TeKCTOBBIX
3anMCTBOBaHMH «AHTHIIaruat.BY 3y, [Iporpamma s 9BM «bank BommpocoB At KOHTpouts 3HaHuWi», VSDESK,
Yeayru ceszu (moctyn k cetr uHTepHet), MOODLE, JInunslit kabunet crynenra/corpyanuka, KOII (omen Ha

Poccuiickas ®@enepanys,
362025, PecrryGimika
Cesepnas OceTtnst — Ananus,
ropon Bnagukaskas,
yi. Barytuna, nom 44-46,
y4eOHbIi Kopmyc Ne 7,
ayn. Ne 114
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Sunexce), Pyclapa, ViPNet

JlabopatopHoe o6opynoBanue: : [lIkad BeITsHKHO# ¢ moaBoaoM Boasl I1IB HBK 900ITJIACT+ ¢ caHTeXHUKOM —

1., Y4e6Ho-nmabopaTopHslil KoMIuieke "dusnyeckas U KoiouaHas XuMus" — 1 mir.

IMeus mydenpnas DKIIC-10 — 1 mr. Hedpenomerp «HOM»-1 mr. Kongykromerp «kcnept -002-6H» - 11mT.
Jla6opatopHsbiit nvonoMep «M-510»-1 mr. pH-merp-mumuBonsT™MeTp «pH-150MUW»-2 mt. Peppakromerp «1PD-454» -
lmr. Memanka marauTHas «[13-6110» ¢ momorpeBom-2 mr. @ortomerp 30M3 KDK-3-01 - 1 mr. Mukpockon
OuHOKyIApHEIH "Mukmen-1"- 1 wt. Ananuszarop «®moopat 02-2M» - 1 . bans Boasnas nByxmecrnas UT-4302E
ULAB — 1 mt. CriekrpodoTometp [13-5300BU — 1 mr. HarpeBaremsnas minta ES-H3040 — 1 mt. Lentpudyra Tagler
HacCTOJIbHAs JTabopaTopHast MeaunuHacKas 1o TY — 1 mr.  IMomspumerp kpyrosoit CM-3 -1mt. Becsr ananutnaeckue
SHINKO HT 84RCE — 1 . Becsl Texanueckue M-ER — 3 mr. Cymmnpnsiii mkad 11C-80-01-CITY — 1 .

JlaGopaTopusi PU3MKO-XUMHYECKHX METOI0B HCC/Ie0BAHMS, KyPCOBOTO IPOSKTHPOBAHHS, BBIIIOJIHEHHS
MarucTepcenx JUCCepPTAaLHid, BBITYCKHBIX KBATH(HUKALHOHHBIX PabOT, TPYIOBIX U HHIMBHYaJIbHbIX KOHCYJIBTALMIM:
HPETOIaBATENbCKUI CTOJI, CTYJI, CTOJIBI M CTYJIbS I 00y4arouXcs.

O6opynoBanue: [lepcoHabHBIN KOMITBIOTEP B KOMIUIEKTE ¢ IIPOrPaMMHBIM 00€CIIeYeHIEM, BEIXOJIOM B ceTh VIHTepHeT u
JIOCTYTIOM B 3JIEKTPOHHYI0 HHPOPMAIMOHHO-00pa3oBaTenbHyto cpeay COI'Y,

[Ipoextop Epson EB-735F1 KommekT moctaBku (KperieHHe A IPOSKTOpa, IHYP NUTaHus ) — 11uT. ,

Hoyt6yx [poussogurens OO0 "AMCUIITEXHO" — lur.,

IporpammHoe oGecreuenwe: [Iporpammuoe o6ecrieuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema xommstoreproii Bepetkn MikTex, Kasperksy Endpoint Security,
IporpammMHoOe oGecreueH e s peJakTHPOBaHUs XUMUdeckux Gpopmy Isis Draw, Crucrema roucka TeKCTOBBIX
3auMcTBOBaHu «AHTHILIarnaT.BY 3y, IIporpamma st 9BM «baHk BOIPOCOB /st KOHTPOJIs 3HauHui», VSDESK,
VYenyru cBsi3u (noctyn k cety uarepHeT), MOODLE, JInyneiii kabunet cryaeHta/corpyaauka, KOII (momeH Ha
Sunexce), Pyclapn, ViPNet

JlaGopaTopHoe o6opynoBanue: @otoxonopumetp ¢ Habopom ktoBeT KDOK-3-01, 30M3 ¢ Habopom kroBeT — 1T, Becsr
nabopatophbie sekTpoHHsie BM5101 — 1 mir., Bechr anamurnaeckue SHINKO HT 84RCE ¢ nosepkoii — lmr., pH-
metp 150 MU — 1 wT., Memanka MarHuTHasi ¢ TI0A0TpeBoM U 1upoBbiM TepMoperysitopom Kommiext Heidolf — 1 .
Pedpaxromerp NPD-454B52M (c moacBeTkoit u gom. mkamnoif) — 1 mr. UV-1650PC UV-VISIBLE
SPECTROPHOTOMETER (SHIMADZU) CrnekrpodoToMeTp BUANMO# 00JIaCTH ¢ IMPOrpaMMHBIM obecriedeHneM -1
wt., Konnykromerp noprarususiii OHAUS ST300C-B — 1 mwt., Harpearemsnas minta ES-H3040 -1mt., YcraHoBka
"BioLogic Science Instruments SP-50" ¢ HabopoM 3J1eKTpo10B (DIEKTPOABI paboyre: MIATHHOBBIH,
CTEKIIOrpaUTTOBbIH, DIEKTPO]] CpaBHEHHs XJIopcepedpsiHHbIN)— 1T

Poccuiickas ®@enepanys,
362025, PecrryGimika
Cesepnas Ocetus — Ananus,
ropox Branukaskas,
yi. Barytuna, nom 44-46,
y4eOHbIi Kopmyc Ne 7,
ayn. Ne 318

JlaGopaTopusi ToHKOro opraHu4YecKoro CHHTE3a /I IIPOBEICHUS HayYHO-HUCCIIEI0BATEILCKOH PabOThI, KypCOBOTO
HPOCKTHPOBAHHS, BBIMOJIHECHHUS BBITY CKHBIX KBaJIU()UKAIIHOHHBIX PabOT, TPYIIIOBBIX M HHAWBHUAYIbHBIX KOHCYJIBTALIHH:
HPETOIaBaTENbCKUI CTOI, CTYJI, CTOJIBI M CTYJIbS I 00yYarouXcs.

O6opynosanue: IlepcoHanbHBIH KOMIIBIOTEP B KOMIUIEKTE € IPOrPaMMHBIM 00ecriedeHneM, BBIXOJIOM B ceTh MHTEepHET 1
JIOCTYTIOM B 3JICKTPOHHYIO HH(POPMAIMOHHO-00pa3oBaTeibHyto cpeny COI'Y

TIporpammHoe obecnedenue: [Iporpammuoe obecrieuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav WEB Class, Cuctema kommbrotepHoii Bepctku MikTex, Kasperksy Endpoint Security,
IporpammMHoOe oGecreueH e s peJakTHPOBaHUs XuMUdeckux Gpopmy Isis Draw, Cucrema roucka TeKCTOBBIX
3auMcTBOBaHu «AHTHILIarnaT.BY 3y, IIporpamma st 9BM «baHk BOIPOCOB /st KOHTPOJIs 3HauHui», VSDESK,
VYemyru ceszu (zoctyn k cetn uHTepHet), MOODLE, JInunslit kabuneT crynenra/corpyanuka, KOII (nomen Ha
Sunexce), Pyclapn, ViPNet

JlaGopaTopHoe o6opynosanue: llkad BeITsKHON nenpHOMeTaum4ecknit JJAB-M 1B ME- 3mr. Xpowmaro-macc-

Cesepnas Ocerus — Ananus,
ropoxn Bnanukaskas,
yi. Barytuna, nom 44-46,
y4eOHbIi Kopmyc Ne 7,
aya. Ne 608
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criektpoMerp ThermoScientific — lt. Peaktop mst poToxumuueckoro cunresa Lucent360 Advanced package,
HepatoChem — ltut. Beco anamuruueckne A&D HR-150 AZG (152r, 0,1 mr, aBTokanubpoBka) (¢ noBepkoii) — lurr. pH-
Metp 150 MU — 1 mr. Memnranka MarduTHas ¢ TI0JOrpeBOM U 1udpoBbiM Tepmoperyastopom Komruiekr Heidolf — 4 mr.
Porarmonnsiii ucnapurens Hei-VAP Value — 3uir., HarpeBarenbras minra ES-H3040 -2murr. [kad cyuimibHbIit
koHBeKIMOHHEIH [IIC-40-01 — 1mT. Bakyym-cymmpaenii mkag CI1T-200 — 1mr. Lupkynsamuonssiid oxinaautens Huber
KISS K25 — 1. Mem0Opanssriit Bakyymusiit Hacoc KNFN 842.3 FT.18n — 1. YacroTHsIi mpeodpa3oBarens Altivar
ATV310HU30N4E — 1. HUcrounuk 6ecniepedoitnoro murtanus APC by Schneider Electric Smart-UPS SRT 6000VA R
— lmr. Komnencorpag OH 814 — 1mr. [Torerrmoctar SP 50 — 1. [Teus mydensnas CHOJI — 1.
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