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Ilporpamma cocrasiesa B cooTBeTcTBHH ¢ QefepanbHbIM  rOCYIapCTBEHHBIM
00pa3oBaTellbHbIM CTAHIAPTOM BbiCWEre 00pa3oBaHus — OakalaBpua NO HaMpaBICHHIO
04.03.01 Xumus, yTRepKICHHBIM npukazov Munuctepersa obpazosanus M Hayku Poccuiickoii
®enepaunn ot 17.07.2017 N671, yyeGnbIM NIaHOM 1NOLOTOBKH OakalaBpa 110 HAIPABICHHIO

04.03.01 Xumus, YTBePKICHHBIM yueHbIM coeTom ®TBOY BO «COI'Y» ot 29.04.2021 roaa,
npotokosn Ne 11.

CocTaBHTE/Ib: K.X.H., noueHT [Inuesa A.T.

Pabouas nporpamMma oficyskacHa Ha 3ace anuu kadeapil opraHuyeckoi XHMHU
(npotokos Ne 7 ot «15» Mapr}go Ir.)

3as. kadenpoi Abaes B.T.

Onobpena coetom daxkynbTeTa XHMHH, OHOJIOTHI W DHOTEXHOJIOTHH
(mpotokon Ne 8/20-21 ot «25» mapra 2021 1.)
[Tpencenarens coseta daxyabreTa < y Araesa O.A.

Padowan npoepamma Oucqumiannsl npuisima 6 CoCRase OCHOSHON RPOPeccuona.ibion
00paA306AMENLHON NPOPAMMBI perteriues yuenozo cogema lpomoroa Ne 11 om 29.04.2021,
Ymeepucoena npurazont pesmopa Ne 106 _om 30.04.2021.




1.

CTpyKkTypa 1 061asi TPY10eMKOCTh AUCIUTIJIMHBI.
O61m1ast TpyI0EMKOCTD AUCIMIDIMHBI COCTABIAET 3 3aueTHbIe equHuIlbl (108 gacos).

Ounas gopma oOydeHHs 3aounas gopma oOyueHUsI
Kypc 4
Cemectp 8
Jlexumu 26
[TpakTHyeckue (ceMHUHAPCKHE) 3aHITHUS 26
JlabGoparopHsbie 3aHATHS
KoHcynpranuu
WToro ayIuTOpHBIX 3aHATUI 52
CamocrosTenpHas pabora 20
(B ToM uncie KypcoBas pabota)
dopma KOHTPOJISI
JK3aMeH 36
3auer
OO0111e€ KOJHUYECTBO YaCOB 108 (3 3.e.)
2. Ienan ocBoOeHHsI TUCHUTIMHBI.

Iempto ocBoeHwst yueOHOU mucnuruinHbl «CTpoeHHe BemlecTBay, sBisomeics dacteio OIIOIl mo

Hanpasienuo 04.03.01 Xumus u obecneunBaromeil peanuzanuio @I'OC 3++ mo JaHHOMY HaNpaBJICHUIO, B
COOTBETCTBHH C TPeOOBaHUAMHU MPO(eCcCHOHATBHBIX CTaHAAPTOB, coOoTHeceHHBIX ¢ PI'OC BO

01 | OBPA3OBAHWE W HAYKA
01,001 | MEBATOT (MEOATOTVIMECKAS AEATENBHOCTB B COEPE OLLIKONBHOTO, HAYATNIBHOTO OBLLETO, OCHOBHOTO
' OBLUErO, CPEHEO OBLIErO OBPA3OBAHVSY) (BOCTIUTATENb, YUUTENb)
01.003 | MEQArOr AOMOMHUTENBHOMO OEPA3OBAHWSA JETEV 1 B3POCHbIX
26 | XMMWUYECKOE, XMMMKO-TEXHOMOMMYECKOE NMPOM3BOACTBO
26.006 | CMELMANMCT MO PABPABOTKE HAHOCTPYKTYPUPOBAHHBIX KOMMO3ULIMOHHBLIX MATEPYANIOB
40 | CKBO3HbIE BULbI MPOGECCUOHANBHOM JEATENBHOCTM B MPOMBILIEHHOCTM
40.011 | CMELMANMCT MO HAYYHO-UCCNEOOBATENBCKUM W OMbITHO-KOHCTPYKTOPCKMM PA3PAGOTKAM

ABJIACTCA 3HAHUC CaMbIX PA3JIMYHBIX XUMHUYCCKUX HpO;IBHeHI/Iﬁ B€HOIECCTBA: €Io peaKHHOHHOﬁ CHOCO6HOCTI/I,

MMPOCTPAHCTBCHHOI'O CTPOCHUA MOJICKYII, HanOoJee BaXKHBIX q)HSH‘IeCKI/IX CBOMCTB aTOMOB, MOJICKYJT H HX

aHcaMOJieil, KOTOpbIe CBOJSTCS K CBOWCTBAM CHCTEM SJIEp U DIIEKTPOHOB M OMPENENSIOTCS (HUINUECKUMHU

3aKOHaMH, OIMHCBhIBAOIIIMMHA B3aHMOHGﬁCTBHe AACP U DJICKTPOHOB MCKAY co0oii. CIO,I[a OTHOCHUTCA COACPIKAHUC

MOHATUN "cTpoeHHe BemlecTBa" M "CTPYKTypa BeliecTBa', a TakKe pa3fIM4HbIE acIeKThl TepMUHA ''CTpOEHNE

MOJIEKYN'": TOMOJIOTHYECKUNA, T€OMETPUUECKUHN, SJIEKTPOHHBINA U JIpyTHE, yNOpSI0UeHHbIE U HEYOPSI0UeHHbIE
CTPYKTYPBI KOHJICHCHPOBaHHBIX (a3.

3agaun U3yICHUS TUCIIUILTHHBL;

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

o  Brruucnenue TCOMETPUUICCKUX XapPAKTCPHUCTUK JKECTKUX MOJICKYJI

° Brruncienue MMOTCHUHAJIBHBIX KPUBBIX JJI1 BHYTPCHHUX BpaHIeHHﬁ.

° Brruncienue 3apsA10B Ha aTOMax M CBA3AX W IOCTPOCHUC KapT paclpCaCICHUA BHGKTpOHHOﬁ INJIOTHOCTH

BIOJIb pa3HbIX CEUCHMI B IIPOCTPaHCTBE MOJICKYJIBI.

e AHanu3 Ha 3TOM OCHOBaHHUU (C noMouibro, B 4aCTHOCTH, MOHATHUSA INNIOTHOCTHU SJICKTPOHHO-SIACPHBIX CI/IJ'I)
XapaKkTepa XUMHUYCCKUX CBSI3CH.

e  BrIunciieHHe AUMOIBHBIX MOMEHTOB MOJICKYII.
e  Brmuucnenne MOCII.
e BrruncieHue noaspusyeMocTei MOJIeKyJI.

e  AHanu3 3QQeKToB mepeHoca 3apsija Mpy peaxiusx.

e Amnamus BHYTPUMOJICKYJISAPHBIX BHHHHHﬁ, B YaCTHOCTH, MOJIAPHBIX 3aMECTUTCIICH.

e Briuucnenue TemnoT peakuui.

° HpI/IMeHeHI/Ie CBOMCTB CUMMCTPUHU MOJICKYJIAPHBIX Op6HTaJ’I€fI JJI IPpOTHO3UPOBAHUS XO04a pCaKL[I/Iﬁ.




e  BplyucieHHe MOBEPXHOCTEN U MyTEH XMMHUYECKUX PEAKIIUM.
e AHann3 BO3MOXHBIX MEXaHH3MOB XMMHYECKHX PEaKIWii Ha OCHOBE OOIIEH CTPYKTYpHl MOTEHIHATBHOMN
MTOBEPXHOCTH.
e Pacuér MHAEKCOB PEaKIMOHHOW CITIOCOOHOCTH MOJICKYJ M IIOCTPOCHUE MOJICKYJISIPHBIX JTUArpaMM, OMHCaHUE
C MIX TIOMOIIBIO0 PEAKITHOHHOW CITIOCOOHOCTH MOJICKYJI.
2) IlokazaTe KakuMH CrocobaMy ¥ MYTEM KaKWX MPUOIMKEHHHA MOXKHO TOJOWUTH K HHTEPIpPETAINH
MOJIEKYJISIPHBIX CIIEKTPOB: 3JIEKTPOHHBIX, KOJIEOATENbHBIX, BPAIIATEIbHBIX, CIIEKTPOB SACPHOTO MArHUTHOTO
pe3oHaHca, 3JIEKTPOHHOTO MapaMarHUTHOTO PE30HAHCA U APYTHX.

3. Mecto aucuuniunsl B crpykrype OITOIT
Hucnunnuna «CtpoeHue BellecTBa» OTHOCUTCA K aucuuiuinHaMm broka 1, wacts, (opmupyemas

yd4acTHUKaMu o0pa3oBaTenbHbIX oTHOmeHUH b1.B.04.

HAns  u3ydeHWss AWCUUIDIMHBL HEOOXOAMMBI 3HAHWS, YMEHUS W KOMIIETEHIWH, MOJIy4YCHHBIE
oOydaromumucss B OakanaBpuaTe B pe3ylpTare OCBOeHHs aucuuiuiuH: «Heopranuueckass Xumus»,
«Oprannyeckas XuMus», «Pusnka», «OCHOBBI KBAaHTOBOM XUMHMN», «DH3NYECKHE METOJBl HCCIEIOBAHM.
JucuumivHa sBISETCA OCHOBOM il M3y4eHHs KypcoB «TeopeTHuecKue OCHOBBI OPraHUYECKOM XUMUMNY,
«XumMHu4yeckoe MOAU(PUIMPOBAHME MOBEPXHOCTH», HMPOXOKACHUS NMPAKTUK «TexHojoruyeckas MNpakTHKa» H
«IIpenauruioMHas MpaKkTHKa.

Ilpu  oceoenuu  OamHoOlU — OUCYUNAUHLL  CMYOEHM  CMOJCEM  NOAHOCMbIO — UAU  YACMUYHO
npooemMoHcmpuposams creoyrouue 060oujennvle mpyoogvie @yukyuu (TP), coenacno npogheccuonanvhvim
cmanoapmam (I11C):

Koa u HaumeHoBaHue O600mennas TpyaoBas ¢pyukuusa (OTD) Tpynosasi pynkuus (TdD)
npogeccCHOHATBLHOTO
cTaHaapTa
OobaacTh mpogeccuoHanbHOI TeaTeasHocTH: 01 O0pa3zoBaHue H HAyKa
Tun 3aga4 npodeccuoHANTbHOI 1eATEIbHOCTH: MeJaroru4ecKui

01.001 ITemaror Kon Haumenosanue OTD Ypos Haumenosanue TD Kon
(megaroruueckas €Hb
JIeSITEIbHOCTE B cepe KBaJIA
JOLIKOJIBHOTO, ¢buka
Ha4aJLHOI'O OOIIEro, LM
OCHOBHOTI'O OOIIETO, A Ilegarornyeckas 6 OO1enenarornyeckas A/01.6
CpeIHEero oomero JESITENBHOCTD 110 ¢yskuus. O0yueHue
o0pa3oBaHUs MIPOEKTHPOBAHUIO U
(BocmMTaTEND, YUUTETD). peanuzanun
HaumenoBanue Buga 00pa3oBaTeIbHOTO BocnurartenbHas A/02.6
npodecCHOHANTEHON mporiecca B JESITEbHOCTh
JeSITeTbHOCTH: 00pa3zoBaTeIbHbBIX
JomkonbHoe OpraHu3alMsiX
o0Opa3oBaHue JIOIIKOJIFHOT'0, HAYaJbHOTO PaszBuBaromnias A/03.6
HauansHoe oO1iee 00111eT0, OCHOBHOTO JIESITENTBHOCTh
o0Opa3oBaHme ob1ero, CpeaHero
OcHoBHOe ob11ee 0011ero o0pa3oBaHus
obpazoBaHue B ITegarornueckas 6 Ilegarornueckas B/03.6
Cpennee obiee NeSITENBHOCTD 110 JEeSITEBHOCTD 110
oOpa3oBaHue MPOEKTUPOBAHUIO U peanu3anyy Iporpamm

peanu3anyy OCHOBHBIX OCHOBHOT'O U CPEIHETO

0011e00pazoBaTeNbHBIX o01ero o6pa3zoBaHUs

porpamMm
01.003 A [Ipenogasanue mo 6 Opranuszanus A/01.6
[IpodeccronanbHbIi JOTIOJTHUTEIbHBIM JESITeIbHOCTH YUaIIUXCA,
CTaHJapT «[lenaror o01eo0pazoBaTebHbIM HaIpaBJICHHON Ha OCBOCHHUE
JIOTIOJTHUTEJILHOTO porpaMMam JIOTIOJTHUTENbHON




obpazoBaHus JeTeld W

0011e006pazoBaTeILHOM

B3POCIIBIX». MIPOTPaMMBI
Haumenosanue BuJa 6 [Menaroruyeckuii koutpoab | A/04.6
PO ecCHOHATBHOM M OlLICHKA OCBOCHHUSI
ACATCIIPHOCTH: JIOTIOJTHATEBHOM
Henarornyeckas 0011e0dpazoBaTeILHOM
JEATENbHOCTD B IPOTPaMMBI
JTOTIOJTHUTEITEHOM
oOpazoBaHNH JeTeH W
B3pOCIBIX
26 XuMmnieckoe, XHMHUKO-TEXHOJIOTHYECKOe MMPOU3BOICTBO
Tun 3a1a4 npodeccuoHaTbHOM 1eATeJTbHOCTH: TEXHOJOTHYeCKH i
26.006 A JlaGopartopHo - 6 Awnanus ceipbsi, MmatepuanoB | A/02.6
IIpodeccrnonanbHbII AHAIIUTUYECKOE Ha COOTBETCTBUE
crannapt «Crennaanct COTIPOBOXK/ICHNE CTaHIapTaM U TEXHUYECKUM
1o pa3paboTke pa3paboTku YCIIOBUSIM, UCITOJIb3yEMBIM
HaHOCTPYKTYPUPOBAHHBI HAaHOCTPYKTYPUPOBAHHBIX B IIPOU3BOJCTBE, U
X KOMITO3UITHOHHBIX KOMITO3UITHOHHBIX o0OpaboTka
MaTepUaIOBy. MaTepUaoB JKCIIEPUMEHTAIBHBIX
HaumenoBanue Buia pe3yJIbTaToOB
podeCCHOHATEHOM B Hayuno-texuuueckas 6 CocraBieHue B/06.6
JIeSITeTbHOCTH: pa3paboTka u AHATUTUYECKUX 0030pOB,
ITpon3BOACTBO HOBBIX METOIUYECKOE HAY4YHBIX OTYCTOB,
HAHOCTPYKTYpPHUPOBAHHBI COIPOBOXKJICHUE B 00JIACTH nyOMKaIyst pe3yJibTaToB
X KOMITO3UITHOHHBIX CO3IaHus WCCIIeIOBAaHUN
MaTepuajoB HAHOCTPYKTYPUPOBAHHBIX
KOMITO3MIIMOHHBIX
MaTepraIoB
40 CxBo3Hble BUAbI NPO(ecCUOHATbHOM 1eATeJIbHOCTH

Tun 3axa4 npodeccHOHATBLHOI eI TeJILHOCTH: HAYYHO-UCCJIe0BATEIbCKU T
40.011 A [IpoBenenue HaydHO- 5 OcyuiecTBiieHue AJ01.5
[IpodeccrnonanbHbIit HCCIIeIOBATEIBCKUX U IpoBeIeHUs paboT 1Mo
cranaapt «Crenuaiuct OIBITHO-KOHCTPYKTOPCKHUX 00paloTKe U aHAJIU3Y
0 HAYYHO- pa3paboTOK IO OTACIBHBIM HAYYHO-TEXHUYECKON
WCCIIEIOBATEIHCKUM H pazzenamM TeMbl rH(pOpMaIUU U
OTIBITHO- pe3yNIbTaTOB UCCIIEIOBAaHUN
KOHCTPYKTOPCKHM OcymiecTBieHHe A/02.5
pazpaboTKam. BBITIOJTHCHHUS

HaumenoBanue Buza
poheCCUOHATBHOMN
JIeSTeIbHOCTH:
[IpoBenenune HaydHo-
HCCIIEeI0BATEIBCKUX U
OTIBITHO-
KOHCTPYKTOPCKUX
pa3paboToK

IKCTIEPUMEHTOB H
o(hopMIIEHUS PE3yIbTaTOB
UCCIIEI0BAaHUN U
pa3paboTok

s ocBoenns y4yeOHoil AucnunauHbl «CTpoeHHE BEIIECTBa» y CTyIEHTa, B XOJA€ HU3y4YeHUs

NPpCAIICCTBYOMUX AUCIUIIIINH, JOJIZKHBI OBITh C(l)OpMI/IpOBaHBI CJICAYrOIHrE, MPEABAPUTCIbHBIC, KOMIICTCHIUHN:

YHnBepca.m)m,le KOMIIETCHIUU
- cnoco0eH OCYHICCTBJIATH IIOUCK, KpI/ITI/I"IeCKI/Iﬁ aHaJIn3 U CUHTC3 I/IH(l)OpMaL[I/II/I, MNPUMCHATH CHCTEMHBII

MOJIXOJT JIIs pellieHus ocTaBneHHbIX 3a1a4 (YK-1);

- crioco0eH ompenessaTh KPyT 3a7a4 B paMKax TOCTaBICHHOM 1111 U BRIOUPATh ONTHMAIBHBIC CIIOCOOBI

UX PEICHHUS, UCXOS U3 JEUCTBYIOLIMX MIPABOBBIX HOPM, IMEIOLIUXCS pecypcoB u orpanndeHuii (YK-2);




- crnoco0eH OCYIIECTBIATh JEJIOBYI0 KOMMYHHUKAIIMIO B YCTHOW W THUCBMEHHOH Qopmax Ha
rocyIapcTBeHHOM si3bIke Poccmiickoit @emeparun 1 nHocTpaHHOM(bIX) st3bike(ax) (YK-4);

- cIocOOEH yNpaBIsiTH CBOMM BPEMEHEM, BHICTPAUBATh U PEaIn30BBIBATh TPACKTOPHIO CAMOPA3BUTHS Ha
OCHOBE TIPUHIINIIOB 00pa3oBaHus B Tedenue Beeit skusun (YK-6);

- cIoco0eH co3JaBaTh U MOJACPKUBATH O€30IaCHbBIC YCIOBHS KU3HEIACSITEIBHOCTH, B TOM YHCIE MPH
BO3HMKHOBEHHH upe3BbIYaiiubiX cutyanuii (YK-8);

Oomenpodeccuonanbubie komnerenun (OIK):

- CIOCOOCH aHaIM3UPOBaTh M WHTEPIPETUPOBATH PE3ydbTaThl XUMHUYECKHX OKCICPUMEHTOB,
Habmronenuii u n3Mmepennit (OIIK-1);

- cnoco0eH TMPOBOIUTH C COOJIOACHWEM HOPM TEXHUKH O€30MacCHOCTH XUMHYECKHH OIKCIIEPHMEHT,
BKJTIOYAasl CHHTE3, aHAIIU3, U3yYEeHUE CTPYKTYPHI U CBOWCTB BEILECTB M MaTEpUANIOB, UCCIIEIOBAHNE MPOLIECCOB C
ux yuactuem (OITK-2);

- COocO0OEH MPUMEHSTH PAacYeTHO-TEOPETHUECKIE METOABI IS U3yUEHHS CBOMCTB BEILIECTB U MPOIIECCOB
C UX YY4aCTHEM C MCII0JIb30BaHHEM COBPEMEHHOMW BhIuucauTebHOM Texuuku (OI1K-3);

- CIIoco0CH IIaHUPOBATH PabOTHl XUMHUYECKON HAIPaBICHHOCTH, 00pabaThIBaTh M WHTEPIPETUPOBATH
MOJTyYEeHHBIE PE3YNIbTaThl C HCIOJIb30BAHUEM TEOPETUYCCKUX 3HAHWUN M TMPAKTHUYECKHX HABBIKOB PEIICHHUS
MaremMatuueckux u pusnueckux 3amaad (OI1K-4);

- coco0EH HUCIOIb30BaTh CYNIECTBYIOIIUE TPOTpaMMHBIE TIPOIYKTHI ¥ HH(POPMAIIMOHHBIE 0a3bl JaHHBIX
JUTS pelIeHust 3ajad Mpo(eCCHOHANBHON NEATENbHOCTH C y4eTOM OCHOBHBIX TpeOoBaHWMN WH(OPMAIMOHHON
6ezomacuoctH (OIIK-5);

- CITIOCOOCH MPEACTaBIATh PE3yJIbTAaThl CBOCH paOdOThI B YCTHOM M MUCbMEHHOM (hOpME B COOTBETCTBHUH C
HOpPMaMH ¥ [paBHJIaMH, IPUHATHIME B TpodeccronansHoM coobinectse (OITK-6).

IIpodeccnonannbunie komnerenuun (I1K):

- CIOCOOEH HCHOJB30BaTh 3HAHMSI O CTPOCHUHW BEILECTBA, MPHUPOJEC XMMUYECKOH CBS3M M CBOMCTBaxX
Pa3IMYHBIX KJIACCOB XMMHUUYECKUX 3JIEMEHTOB, BEIIECTB U MAaTEPUAIIOB ISl TOHUMAHHUS MEXaHN3Ma XUMHAYECKIX
peaxiuii, IPOUCXOASAIINX B TEXHOJIOTHYECKUX MPOIIECCaxX U OKPYKAIOIIEM MUPE, a TAKIKE €CTECTBEHHOHAYYHBIC
3HAHUA YT pEIIeHuUs 3a1a4 npodeccronansHoit aesteiapaoctr (ITK-1);

- CIOCOOCH MPUMEHSTH COBPEMEHHYIO anmnapaTtypy MpH NPOBEICHUN HAyYHBIX MCCIICIOBAHUM, a TaKXKe
COBPEMCHHBIC TCOPETUUCCKUC TMPEACTABICHUA XUMHYECKOU HayKW I aHaJIn3a SKCIICPUMCHTAJIbHBIX JaHHBIX
(TIK-2).

Js1 ocBoeHust TuctuIUIMHBL «CTPOSHHE BEIIECTBaY CTYACHT JOJDKEH:
3Hath!

— CTPOCHHUC aTOMaA C HO3HLIPIﬁ COBpeMCHHOﬁ (1)I/I3I/IKI/I, HepI/IOILH‘IeCKI/Iﬁ 3aKOH, TCOpUHU XHMHYECKOHN CBS3H.

TEOPUU XUMUUYECKOM CBA3U.

OCHOBBI KBAaHTOBOM MEXaHHKH.

—  (DUBHKO-XMMHUYECKUE METOJIbI UCCIICIOBAHUS BEIICCTBRA.

YMmerh:

—  MOJb30BATHCSI HAYYHO — METOIUYECKOU JIUTEPATYPOH.

Baagern:

— OCHOBHBIMH PAacCUY€THBRIMH METOJAaMH BBICIICH MAaTEMAaTHKH, TMOHSITHIHBIM ammapaToM oOOIIed XUMHUH U
KBAaHTOBOM XWMHH.



4. TpeGoBaHusi K pe3yJibTATaM OCBOEHUS TUCHMILIUHBI (KOMIIETEHIMH 00y4alomerocsi, opMupyemMblie B pe3yJabTaTe 0CBOCHUS JUCHUIIIMHBI (MOAYJIs1)

I/IBy'-ICHI/Ie JUCIUITIINHBI ((CTpOGHI/IC BCIIECTBa» MpeAmnojaaract q)OpMI/IpOBaHI/Ie Yy CTyAC€HTA CJICAYIOIINX KOMHGTCHHHﬁ:

podeccnonanbubie komnerenunu (I1K):

- CIIOCOOCH HCIOJB30BaTh 3HAHUS O CTPOCHHWHN BEIIECTBA, IIPUPOAC XHMHYECKON CBS3M M CBOMCTBax Pa3IMYHBIX KJIACCOB XHMHUYCCKHUX JJIEMCHTOB, BEIICCTB U
MaTcpuaioB I MMOHUMAHUA MEXaHU3Ma XUMHUYCCKUX peaKuMﬁ, MPOUCXOJAIINX B TEXHOJIOTMYCCKUX MPOLUECCAX U OKPYKAOIIEM MUPE, a TAKIKEC €CTCCTBCHHOHAYYHBIC

3HaHUSA UL PEIIeHus 3a1a4 npodeccronanbHoi aesrensuoct (ITK-1);

- crocoben MNPUMCHATH COBPEMCHHYIO alllapaTypy HOpu IMPOBCACHUN HAYYHBIX HCCHGHOBaHHﬁ, a TAaKXXC COBPCMCHHBLIC TCOPECTUYCCKHUEC IMPCACTABIICHUA XUMHYCCKOMN

HayKH IS aHaJIi3a dKCIIepUMeHTaNbHbIX JaHHbIX ([TK-2).

Kox u HaumeHoBaHue
npogdeccuoHAIbLHOM
komnerenuuu (1K)

Kon n naumenoBanue
HHIMKATOPA J10CTUKEHU S
npogdeccuoHaIbLHOM
KOMIIeTeHIHH

Pe3yJ'leaTI)I OCBOCHHUA KOMIIETCHIIMH

3HaTh

YMmerh

Baanern

IIpogeccnonanbHbIE KOMIIETEHIIUH BHINYCKHUKOB

Hayuno-uccienoBaresnnbckuii THI 32124

IIK-1 Cnocoben
HCITOJI30BaTh 3HAHUS O
CTPOEHUU BEIIECTBA,
MPUPOAE XUMUYECKOU
CBSI3H M CBOMCTBAX
Pa3JIMYHBIX KJIACCOB
XUMHYSCKHX 3JIEMEHTOB,
BEILIECTB U MaTEPUAJIOB
JUUISI TIOHUMaHUS
MeXaHU3Ma XUMHYECKUX
pEaAKIHA, MPOUCXOIAIINX
B TEXHOJIOTHUYECKUX
nporeccax u
OKpY>KarollleM MUpe, a
TaKxKe
€CTECTBEHHOHAYYHbIE
3HAHUS IS PEIICHUS
3amad

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

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

IMK-1.3. Vcnonn3yer

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

HCIIOJIB30BaTh OCHOBHBIE
3aKOHBI U MOJ0KEHUS XUMHUH
JUIsl TOHMMAaHUs MEXaHU3Ma
XUMUYECKUX PEaKLIMi,
IIPOUCXOSAIINX B
TEXHOJIOTUYECKHUX
IIpoLEeccax U OKPYKAIOIIEM
MHpE;

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

HaBbIKaMHU UCIIOJIB30BaHUA
(dyHIaMEeHTaIbHBIX
XUMHUYCCKHUX 3aKOHOB U
€CTeCTBEHHOHAYYHBIX
3HaHUI B IIpoIECCe
BBITTOJIHEHHSI HAYYHOTO
HCCIIEIOBAHMSI, a TAK)KE B
cBOeH mpodeccuoHanbHON
JeSITEIbHOCTH




npodeccuoHaIbHON COBPEMEHHBIE TEOPETUYECKUE
JIeATEIIbHOCTH IIPEICTABIICHUS XUMUYECKON

HAyKHU U €CTCCTBCHHOHAYYHBIC

3HaHUSA B CBOCH

npodeccuoHaIbHON

JIeATEIIbHOCTH
IIK-2 Cnocoben IIK-2.1. Bnageer cCOBpeMEHHBIMH |TEOPETHUECKUE OCHOBBI aHaJIU3UpPOBaTh U HaBBbIKAMH UCII0JIb30BAHUS
IIPUMEHSTD METOJaMH MCCIIEI0BAHUS COBPEMEHHBIX METO/IOB UHTEPIPETUPOBATH 0a30BbIX 3HAHUI U METOJIOB
COBPEMEHHYIO XUMUYECKUX COCAVHEHUN U HCCIIEN0OBAHNS XUMUUECKUX |pe3yJbTaThl XUMUYECKOIO0  (XUMHUYECKHUX JUCLUIIINH
annaparypy npu MaTEepUaoB; COECMHEHUI, MaTEpUAJIOB U |[IKCIIEPUMEHTA HA OCHOBE  |[IPU MHTEPIpPETaLUU
IIPOBEICHUH HAYYHBIX HMHTEpIIpETaluU COBPEMEHHBIX IIOJIYYEHHBIX PE3yIbTATOB
uccienoBanui, a takxe (IIK-2.2. Ananusupyert u IIOJIyYEHHBIX PE3YJIbTaTOB; |TEOPETUYECKUX
COBPEMEHHBIE UHTEPIPETUPYET PE3yIbTAThI OCHOBHBIE UCTOYHUKH U IIPEACTABICHUN XUMUYECKOU
TEOPETUYECKHE XUMHUYECKOI0 DKCIIEPUMEHTA HA  |METOJbI [IOMCKA HAYYHOU |HAYKU
IIPEICTABIICHUS OCHOBE COBPEMEHHBIX nH(pOpMaITIH
XUMHUYECKON HAYKH Ul |TEOPETUYECKUX MPEICTABICHUI
aHanusa XUMHYECKON HAyKH
JKCIIEPUMEHTAIIBHBIX
JTAHHBIX

B pesynbpraTre ocBoeHus AuCIUIUINHEL «CTpOSHHE BEIIECTBAa» CTYACHT JIOJDKEH:
3HATh:
- 0 (hyHIAMEHTATEHOM €IMHCTBE €CTECTBEHHBIX HAYK, HE3aBEPIICHHOCTH €CTECTBO3HAHMS M BO3MOKHOCTH €ro AanbHelimrero passutus (ITK-1);

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

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

- 0 MEXKXMOJIEKYJISIpHBIX B3aumoeiicTeusx (ITK-1);

- 0 CTPOCHHH KOHICHCUPOBAHHBIX (a3 (KUIKOCTE, aMOp(HBIX BENIECTB, Me30(ha3, KPHUCTAIIOB), X MMOBEPXHOCTEH 1 rpanui] pasaena (I[TK-1);

- 0 HOBeHmmMX paboTax B OOJIACTH HCCIIEZIOBAaHUS CTPOEHHS BEIIECTBA, MEPCIEKTHBAX HCIOIH30BAHMA IONYYEHHBIX PE3yJIbTATOB B PA3IUYHBIX O00JIACTAX XUMUH,
OMOJIOTMH U IPYTHX €CTECTBEHHBIX HAYK, 3HAaTh U YMETh ux ucnoib3oBats (I[1K-1, I1K-2);

- 0 pe3yJbTaTax COBPEMEHHBIX HCCIIEIOBAHNHN B 00JIACTH CTPOCHUS BEIIECTBA IS OOBSICHEHUS HAOMIOJaeMbIX (PU3UKO-XUMHUYECKUX SBJICHUH WIIM UX MTPOTHO3UPOBAHUS
(TIK-1, I1K-2);

- 0 POJI MEKMOJIEKYJISIPHBIX B3aUMOACHCTBUI B pa3innuHbIX Xxumudeckux nponeccax (I1K-1, TIK-2);

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



YMmerb:
- OTIPEENATH CTPOCHHME YACTHII TI0 COBOKYITHOCTH CieKTpaibHbIX AaHHbIX (I[TK-1, TIK-2);
- IOJIb30BAThCS HAYYHO—-METOIUUECKOI 1 HayuHoU utepatypoit (ITK-1);
- IPOTHO3UPOBATh U MIPOCKTUPOBATh PE3yJIbTaThl COOCTBEHHOM HCCenoBaTeabckoi aesirenbaoctu (ITK-1).
Baapers:
- HaBBIKAMHU OTCEUBAHUsI HEHYXXHOW MH(popMalmu, moiaydaemoii u3 cuekrpos (I1K-1, TTK-2);
- HaBbIKaMM pa0OThl HA aNlaparype U MHTepIpEeTalny MOIyYeHHbIX PE3YJIbTaTOB, METOJaMH KaJHOPOBKU U IPUEMaMH IOBBILICHUS YyBCTBUTENbHOCTH 1TpubopoB (I1K-
2);
- 3HAHUSMH O (PU3MYECKUX U XUMHYECKUX CBOMCTBAaX BaKHEHIIMX oprannieckux coeaunenuit (ITK-1).



5. Conep:xaHue U y4eOHO-MeTOAMYECKAS] KAPTA JUCHUNIMHBI

Tabnuya 5.1
3ansaTus
CamocrosiTesibHasi padora DopMmbl KonnuecTBo
Homep HaumenoBanue TeMv(BOHPOCOB), CTYeHTOB KOHTpOJISt 610 Jlutepartypa
HeeJn U3y4YaeMbIX 110 JAHHOH AMCHUIIHHE
I np Conepxanue Yacer min | max

1 Beenenne. Ilpenmmer m 3amaum kypca. Kitaccmueckas PaznnuHble acnekTs TepMHHA Bompocsr k [1]1, [2], [3]. [16], [17]
TeopUsl XHMMHUYECKOrO CTpOeHHs Monekyl. Mogaenu 2 2 "cTpoeHHe MoJekyn". 2 KOHTPOJIBHOU 0 4
MOJIEKYJL. CrpykrypHas Qopmyna U pabote u

rpad MOJICKYIBL. CeMUHapy

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

U yIpaKHEHHs
B TepMuHax MO

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

2 2 peakimii. Meron 2 KOHTPOJBHOIT 0 5
MOJIEKYJIAPHO#T MEXaHUKH pabote u
Ipy  aHalu3e  CTPOCHHUS CeMUHApy
MOJICKYJI

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

DJIEKTPOHHOE ~ COCTOSHHE  MOJIEKYJ.  DJEKTPOHHBIE PasnuyHble THITBI
niepexoabl. CHMMETPHS MOJIEKYJISIPHBIX CHCTEM. MOJIEKYJISIPHBIX BOJTYKOB. Bombock! K
DJIeKTpUYECKUEe  CBOMCTBA  MOJEKYyJd. MarHuTHbIe Tuns 3JIEKTPOHHBIX P .
CBOCTBA aTOMOB U MOJIEKYIL. MIepPEeX0I0B. ToueuHble KOHTgOHBHOH
MarHuTHO-pE30HAHCHbIC METO/IBI HCCIIeI0BaHUS 4 4 IPYIIIbl CHMMETPHH MOJICKYII. 4 CI;?MOHT; " 0 6
O06001IeHHEe MaTepralia Mo MPOWICHHBIM TeMaM, aHaIHu3 JIMTOIBHBIN MOMEHT M 3aualmpzl].
omnOOK B OTBETAX CTYICHTOB. HOJISIPH3YEeMOCTh  MOJIEKYII.
. YIpaKHEHUSI

MarHuTHBIi ~ MOMEHT |

MarHUTHask BOCIIPHUMYHUBOCTb

MOJIEKYJL.

Dddextsr HlTapxa u

3eemana, wMerogel OIIP wu

SAMP nccnenoBaHusi MOJIEKYJL.

5 Onruueckue  CIEKTPHl  MONEKYl.  BeposiTHOCTh CBs3b CIIEKTPOB MOJIEKYN C Bompocsr k [1], [2], [3], [6].[71, [10],
MepexXo 0B U TpaBWila OTOOpa MEXIY Ppa3IHIHBIMI 2 2 nx  crpoeHueM. Pemenne 4 MTUCEMEHHOM 0 5 [13] [15], [16], [17]
KBaHTOBBIMH COCTOSIHHSIMH MOJICKYJL. 3aj1a4. KOHTPOJIbHO
MeXMOJIeKy I pHbIe B3aMMOJICHCTBHSI. BrusiHue Pemenue 3a1a4 1 pabote u
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MEXMOJIEKYJSIPHBIX ~ B3aUMOJICHICTBUM Ha CBOMCTBA.

YIpaXHEHUH, CBS3aHHBIX C

Monexysl KOOPIMHALMOHHBIX COCZIMHEHHUIA. aHaJIM30M MOJIEKYJISPHBIX
[MonmsnepHbIe KOMITTIEKCHBIE COSTUHEHUS. XeNaThl. cnektpoB.  Mcnoms3oBanne ceMuHapy
UIEKTPOHHBIX CIEKTPOB IS
YCTaHOBJIEHHS CTpPOCHUSL.
Pemenue 3anay.
CTpoeHHE OpPraHMYeCKUX COCTUHEHHN. ApOMAaTHYECKUE WHnexcer PEaKIMOHHOI 11, [2]. [31, [71. [9], [10]
cucremsl. [TpaBuino Xiokkens. CIOCOOHOCTH. [11], [13], [23]
Coenunenust BrIoYeHUs (kiatpatel). KareHansl u MonekynspHble AUArPaMMBI.
pOTaKCaHBbI. Pewmenue 3a1a4 c Bompocsr k
[Mommmepsr u  Ouwomommmepsl. benkn. IlepBuunas, 4 4 HCTIONIE30BaHUEM bus. 2 CEMHHapYy, 5
BTOpHYHAS ¥ TPETUYHASI CTPYKTYpa OEIIKOB. METOJIOB HCCIICIOBAHUS peleHye 3a1a4
[MoHsTHE O YETBEPTHIHON CTPYKTYpE OEIIKOB. Crpoenue PHK u JTHK.
Crpoenne OenkoB. CtpoeHue
MOJIEKYJIbI TeMOTTIO0MHA.
CTpyKTypHas KiacCH(UKAIMA KOHACHCHPOBAHHBIX (a3. Acconmarbl U KJIacTepsl B [1], [2], [3).[81, [12], [17],
CtpoeHne XKuAKocTeil 1 aMOp(HBIX BELIECCTB. 2 2 JKUIKOCTAX Bonpocsr k 4 [25]
XKunkue xkpuctauisl, 061acTH CeMHHApy
TIPUMEHEHUS 2 Bompocsr k
Crpoenune kpucTaioB. CHMMETpHS KPHCTAJIIOB. Cummerpust KPHCTAJIIOB. MTUCEMEHHOM [1], [2], [31.[81, [12], [17],
Crpoenne Me30(a3. MeTob! H3y4eHHs UX CTPYKTYPHI. 4 2 Toueunsle rpynnsl. Pemenue KOHTPOJIbHOM 4 [25]
3amay. JKupakue KpHCTaUIBL. pabore
Mopenu KHUIKHX KPUCTAJUIOB.
TToBepXHOCTH KOHICHCHPOBAHHBIX (a3 2 2 IoarotoBka Kk  pyOexHOIT 2 3 [1], [2], [3].[8]
MMMCBMEHHOI padoTe
Utorosas koHTpoJbHas paboTta 2 10
Tekyuiasi paéoTa CTyAeHTOB 50
Pe3yJbTaThl KOMIBIOTEPHOT0 TECTHPOBAHUS 50
UTOrO: 26 26 20 100
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6. OOpa3oBaTejbHbIE TEXHOJOTHH
I[J'I}I OCBOCHHUS JUCIHHUIIIIMHBI <<CTp0€HI/I€ BCIICCTBA» HCIIOJIB3YIKOTCA JICKIIUU, J'ICKL[I/II/I-6CC€,I[LI,

MPaKTUYECKUE 3aHATHUS, TEXHOJOTHS MEPCIEKTUBHO - OINEpEekKaromero oOydeHUs, MOAYyJbHAs TEXHOJOTHS,
TEXHOJIOTH ITPOOIEMHOr0 00YUIEHNUs], TEXHOJIOTHSI PELICHUS HCCIIEN0BATEIbCKUX U IIPOEKTHBIX 3a1ad.
B kayecTBe MHTEpaKTHBHBIX METOJOB OOYYECHHS MOTYT OBITH MCIIOJIB30BaHbI: TBOPUECKUE 3aJaHHMI,
pa3paboTKa TIPOEKTOB, HCCIENOBATENBCKUH METOH OOY4eHUs,, KpyIJIble CTONbI, IUCIIYThl, CEMHHAapHI).
TpaguuuoHHble JEKIMH M NpPaKkTHYecKUHe (CeMHHApPCKHe) 3aHATHS MOIYT HPOBOAUTHLCH C
HCIIOJIb30BaHHEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHH.

Jlekuusi-quajior — CcoAepikaHhe IOJACTCS 4Yepe3 CEpUI0 BOIIPOCOB, HA KOTOPBIE CTYAEHT MOJDKEH
0TBEYaTh HEMOCPEACTBEHHO B XOI€ JIEKIIUH.

OnyaiiH-ceMHMHAP — Pa3HOBUAHOCTH BeO-KOH(MDEpPEHITNH, IPOBEICHNE OHIAWH-BCTPEY WM TPE3CHTAIINIH
gyepe3 VHTepHET B pexuMe peanbHOro BpeMmeHH. Kakaplil W3 y4acTHMKOB HaXOAUTCS y CBOETO KOMIIBIOTEpA
(cpencTBa CBsI3W), a CBSA3b MEXKAY HUMH TOAJEPXKHBAaeTCs depe3 MHTepHET MOCPEACTBOM 3arpy’aeMoro
MPUIIOKEHUS, YCTAHOBJIEHHOTO Ha KOMIThbIOTEpE KaX 1010 yuactHrka (Zoom, Meet, Skype u ap.)

Buneoxondepenuus — ceanc BuneokoHdepenucsszu (BKC) — 3To TexHOMOrus HHTEPaKTUBHOTO
B3aMMOJICHCTBUS JIByX M OoJiee YYaCTHMKOB 00pa3oBaTeNbHOIO Mpolecca il oOMeHa WHpOpManueid B
peanbHOM peKUME BPEMEHH.

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

TexHnosorusi JeKTPOHHOIO 00y4eHHs (peamu3yeTcsi MPU TOMOLIM 3JIEKTPOHHON 00pazoBaTeNbHON
cpeast COI'Y mpu ucnonb3oBanuu pecypcoB ObC, npu npoBeeHUH aBTOMaTU3UPOBAHHOTO TECTUPOBAHUS U T.
I.).

IIpumeyanus

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

— B nensx peanuzanny HHAUBUIYIBHOTO MOAX0/1a K 00YYCHHUIO CTYACHTOB, OCYLIECTBISIONNX YISOHBIN
Ipolecc MO MHAMBHIYATbHOW TPACKTOPHM B paMKaxX HMHIMBHUIYaJbHOTO paboyero IviaHa, M3yuyeHHE AaHHOU
JUCHMITIMHBI MOYKET OCYLIECTBIISATHCSA 4epe3 MHAMBHIYyaJIbHbIE KOHCYNbTALMU IPENOoJaBaTeNs O4YHO, B Yachl
KOHCYJIbTAIlM, MO 3JIEKTPOHHOM IMouTe, a Takke ¢ ucmoib3oBaHueMm Webex, riarhopmbl JAUCTAHIIMOHHOTO
obyuenust Moodle, nuunblit kabunet cryaeHra Ha caiite COI'Y, npyrux snementos DUOC COT'Y.

7. Y4eOHO-MeTOoIM4ecKoe ofecnedeHre CaMOCTOATeIbHOI padoThl

CamocTosiTenibHass paboTa OOy4arolIMXCs SABISCTCS OJHMM M3 BHUJOB Y4eOHBIX 3aHATHH.
CamocrosTenpHas paboTa MPOBOJUTCS C IENBIO:

— CHUCTEMaTH3allMi W 3aKPEMJICHUS TONYYCHHBIX TEOPETHUSCKHX 3HAHUH M MPAKTUYECKUX YMEHHI
00yYaroIUXCs CTY/ICHTOB;

— yriyOJIeHus] ¥ PacUIMPEHUs TEOPETUIECKUX 3HAHUIA;

— (QopMHpOBaHHs YMEHHUH HCIIOIb30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPABOYHYIO JTOKYMEHTAIHIO W
CTHENUANTLHYIO JIUTEPATYPy;

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

— Pa3BUTHUS HCCIIEOBATEILCKUX YMEHHH.

CamocrosTenpHass paboTa 00yyalOmIMXCs OCYIIECTBISIETCS HA NPOTSHKEHUH HM3YYEHHUS BCer
JWCIUTUTMHBL B COOTBETCTBHU C YTBEP)KACHHOW B y4eOHOM IUIaHE TPYIOEMKOCTHIO (IUIi O4YHOH (HopMBI
o0ydenust 20 4acoB) U COCTOUT H3:

- paboOTHI CTYJCHTOB C JICKIIMOHHBIMU MaTepUalaMHU, ITOMCKA U aHAIHM3a JUTEPATyphl U AIEKTPOHHBIX
HCTOYHUKOB WH(POPMAITUY IO 33J]aHHOU TeME;

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

- M3Y4YCHUS TEOPETUYECKOro, IMPaBOBOTO M CTATUCTUYECKOrO Marepuana Juisl TOATOTOBKH K
CCMHUHAPCKUM 3aHATUAM,

- IIOAT'OTOBKH K 3a4€TYy.
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TeMmb! 1 OpMBI BHEAYIUTOPHON CaMOCTOSATEIHLHOM pabOTHI, €€ TPYIAOEMKOCTh COZIEp)KaTcs B paszeie 5,
Tabm. 5.1.

MeToanyeckue peKOMEHIAMH 110 HAMCAHUIO pedepaToB

Pedepar — mnuceMeHHass paboTa MO ONpeNesieHHOM HaydHOW mpobieMe, KpaTKoe H3JI0KECHUE
coJiepKaHMUsl HAYYHOTO TPpyZJa WA HaydHOU mpobieMbl. OH sSBIsIeTCs IeHCTBEHHOH (hOPMOI CaMOCTOSATEIEHOTO
WCCIIEIOBaHUS HAYYHBIX TPOOJIeM Ha OCHOBE M3YYEHHUS TEKCTOB, CIICIIMATBHON JIUTEPATypPhl, a TAKXKE Ha OCHOBE
JUYHBIX HaOMIONCHUH, MCCIENOBAHMN W INPAKTUYECKOTO ombiTa. Pedepar momoraer BbIpabOTaTh HABBIKH U
MPHUEMBI CAMOCTOSITEIBHOTO HAYYHOTO MOUCKA, FPAMOTHOTO M JIOTHYECKOT0 M3JI0KEHHST U30paHHOM MPoOIeMbl 1
CHOCOOCTBYET MPUOOIICHHIO CTYACHTOB K HAYYHOU AEATSILHOCTH.

ITocinemoBaTeIbHOCTD PAOOTHI:

1. Boibop Tembl wuccremoBanus. Tema pedepaTa BbIOMpaeTcss CTYJCHTOM Ha OCHOBE €ro HAy4YHOTO
uHTEpeca. Takke IOMOLIb B BBIOOPE TEMbI MOXKET OKa3aTh IPENoJaBaTelb.
2. IlmanmpoBaHue McclenoBaHUS. BrumogaeT cocraBieHne KaJeHAApHOTO IUIaHa HAYYHOTO MCCIIECIOBAHUS

U TJaHa mOpeAmosaraeMoro pedepata. KamneHmapHbplid TnaH HMcClIeIOBaHUS BKIIOYAET CIEHYIOLIUE

aJMIeMeHTH: BbIOOp U (QopmynupoBanue TpobOiemsbl, pa3paboTKa IIJaHa WCCIEAOBaHUSA U

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

aHanmu3 COOpaHHOTO MaTephana, TeopeTHYecKas pas3paboTka MpoONeMbl;  COOOIIEeHHEe O

NpEIBAPUTEIbHBIX pPE3YJIbTaTax HCCIECNOBaHUs;, JHUTepaTypHOoe OQOpPMICHHE HCCIEA0BaTEIbCKOM

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

ITnan pedepaTa xapakTepusyeT €ro coAepkaHue U CTpykTypy. OH NOJKeH BKJIIOYAThH B ce0sl: BBEACHHE,
rie 00OCHOBBIBAETCSI aKTyaJbHOCTH MPOOJIEMBI, CTaBATCS 1I€Jb M 3aJaydl HMCCIICAOBAHMS; OCHOBHAs 4acTb, B
KOTOPOH PacKphIBaeTCsl COIEpKaHKE MPOOJEMbl; 3aKI0UYEHHE, IAe 0000LIAt0TCs BBIBOIBI 110 TEME M JAr0TCs
MPAaKTUIECKUE PEKOMEHIALIH.

3. Tlouck um u3ydyeHue nuTeparypsl. s BeIABICHHS HEOOXOIMMOM JHMTEPaTyphHl CIEIyeT OOpaTuThCs B

OoubnmoTexky mim K mpenogasarenro. [lomoOpaHHyo nuTeparypy ciemyer 3adUKCHpPOBATH COTIIACHO

I'OCT o 6ubmuorpaduueckoMy OMUCAHHUIO POU3BEACHUH ITEYaTH.

s pa3pabotku pedepaTa qOCTATOYHO U3ydeHHE 4-5 BakHEWIIMX cTaTed 1mo u30paHHOHN mpolbieme.
[Ipu u3ydeHnn nuteparypsl HEOOXOAMMO BBIOMPATh MaTepHall, HE TOJIBKO MOATBEPKAAIOMINN TO3UIMIO aBTOpa
pedepara, HO U MaTepHal ISt TOJIEMUKH.

4.06paboTka matepuana. [Ipu 06paboTke Moay4eHHOro MaTepraja aBTOp AOJDKEH: CUCTEMaTH3HPOBATh
€ro 1mo pasaciaM,; BBIJIBUHYTH U O6OCHOBaTb CBOM T'MIIOTE3bI; ONPEACIUTL CBOIO IO3UIUIO, TOUKY 3PCHUA I10
paccMaTpuBaeMoi mpobiemMe; YTOUHUTh 00BbEM U COJIEPIKAHUE TOHITHH, KOTOPHIMU TIPUXOJIUTCS ONIEPUPOBATH
npu pa3paboTKe TeMbl; c(HOPMYIHPOBaTh ONPEAETICHUS U OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOLIUE PE3YJIbTATHI
HCCJICIOBAHUS; OKOHYATEJILHO YTOUHUTh CTPYKTYpY pedepara.

5. Odopmienue pedeparta. [Ipu odpopmiieHnn pedepara peKOMEHAYETCS IPUAEPKUBATHCS CIEAYIOIIUX
npaBwr: Creayer mucarh JHUIIb TO, YEM aBTOP XOYET BBIPA3UTh CYIIHOCTh HpOONEMEbl, ee JIoruKy; Ilucarb
CTpOTO TOCIE0BaTENBHO, JIOTHYHO, T0Ka3aTelbHO (M0 CXeMe: Te3uc — 000CHOBaHWE — BBIBOA); [lucaTh spko,
00pa3Ho, )KMBO, HE TOJIbKO BCKPBIBASl MCTHUHY, HO U OTpaxkas CBOIO IMO3MLUIO, NIPOHAaraHIupys MOJydYeHHBIE
pe3ynbTathl; [IucaTh OCMBICIEHHO, cOOJIO/as MpaBWiia TPaMMATHKH, HE 3JI0YNOTpeOiisis HayKooOpa3HBIMU
BBIPRKEHUSIMH.

Pedepar BbIONHSETCS B COOTBETCTBHU C TPeOOBAaHMSMH CTaHAAPTOB, pa3paOOTaHHBIX AJSl JTAHHOTO
BHJIa TOKyMEHTOB. PaboTa moymkHa OBITH BRITIOJHEHA Ha Oenoi Oymare craHmapTHoro iructa A4. TekeT momKeH
ObITH OTIIEYaTaH Ha KOMIIBIOTEPE B TEKCTOBOM peaakrope MicrosoftWord u oTBedaTh cleayrommm
TpeOOBaHUAM: TTapaMETPHI ITOJIEH CTPAHUI] JOJDKHBI OBITH B TIPEJeNax: BepxHee H HikHee — 1Mo 20 MM, mpaBoe —
10 mm, neBoe — 30 MM, mpudpt — TimesNewRoman, pasmep mpudra — 14, MEKCTPOUYHBIH HWHTEpBAT —
nonyTopHbId. JleHTa mpuHTepa — ToNbKO 4€pHOro uBeTa. Hymepauus crpanul B pedepare AOIKHA OBITH
CKBO3HOM, HayWHasg C TpeThel cTpaHunpl. Homep mpocraBmserca apaOCkuMu IMdpaMu BBEpPXY KaxkIoi
CTpaHMLIBI CIIpaBa.

HpI/I H3JIOKCHNU MaTEpuraia HCO6XOJII/IMO MPUACPKUBATHCA IPUHATOTO IJIaHA.
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bubnuorpapuueckuii CIIHUCOK COCTaBISETCS HA OCHOBE MCTOYHHUKOB, KOTOpPbhIE OBUTH MPOCMOTPEHBI H
M3y4YeHbl CTYACHTOM TNpW Hamucanwu pedepara. J[aHHBIA CIHCOK OTpPakaeT CaMOCTOSITENHHYIO TBOPUYECKYIO
paboTy CTyJeHTa, YTO MO3BOJSET CYJAUTh O CTEIEHH €ro MOATOTOBKU U YINIyOJICHHH B BHIODAHHYIO TEMAaTHUKY.
Bes  ucmonp3oBaHHas smTeparypa  pa3MemiaeTcsl B CIEAYIONMEM TIOpSAKE: 3aKOHOAATEIbHBIE AaKTHl,
MMOCTAHOBJICHUS, HOPMATHUBHBIE JJOKYMEHTBI; BCS y4eOHasl TUTepaTypa B ajl(aBUTHOM MOPSIKE, 3aTEM CPEJICTBA
MEPUOAMYECKON MeYaTy B aJI()aBUTHOM IOPSIKE; UICTOYHUKH U3 ceTH MHTepHeT.

MeTtonuyeckne peKOMEeHIALUH N0 CO3TAHUI0 MYJIbTHMEIMITHOM Mpe3eHTAllnU

CrpyKTypa U colepXaHHE IPE3eHTALUH — 3TO JIUYHOE TBOPUYECTBO aBTOpa. [lone3HO HCHONb30BaTh
1a0JI0OHBI OOPMIICHHUS 1T TOArOTOBKM KOMIIBIOTEPHOM MPe3eHTalNH.

Craiigpl KenaTelnbHO HE IMeperpy’arb TEKCTOM, Jydllle Pa3MECTHTh KOpOTKHE Te3uchl. Ha cmaiimax
HEOOXOJUMO JIEMOHCTPHPOBATH HEOOJNBIINE QparMeHThl TEKCTa JOCTYIHBIC JUIS YTCHHS Ha PACCTOSHUM, 2-3
¢dororpaduu nim pucynka. Haubonee BaxxHbIi MaTepya Jy4lle BBIICIUTD.

Tabnuue! ¢ TU(POBEIMU AAaHHBIMHU IJIOXO BOCIHPHHUMAIOTCSI CO CIAMIOB, B 3TOM ciy4ae LU(POBOil
MaTepHal, o BO3MOKHOCTH, JIy4lle IPEICTaBUTh B BUAE TPA(HUKOB U AUATPAMM.

He cnemyer wu3numHe YyBIeKaTbCs MyJIbTUMEAWHHBIME S dexktamu aHuManun. OcoOeHHO
HEeXXeNaTesbHbl Takue 3(QQeKThl Kak BbUICT, BpallleHWE, BOJHA, NOOYKBEHHOE MOSBICHHWE TEKCTa U T.H.
OnrtumanpHast HacTpolika 3 PeKkToB aHUMaNU — NOSIBJICHUE, B TIEPBYIO OYepe/lb, 3ar0JI0BKa cliaiia, a 3aTeM —
TekcTa 1o ab3amaM. IIpu 3TOM eciy HECKOJBKO CIAaiI0B MMEIOT OAMHAKOBOE HA3BaHHUE, TO 3aroJIOBOK Cilaiiaa
JOJKEH MTOCTOSIHHO OCTAaBaThCs HA 3KpaHe.

Uto0Obl 00€CIIeUUTh XOPOIIYI0 YUTAEMOCTh MIPE3CHTAIIMM HEOOX0AUMO OI00paTh TEMHBIN HBET (hoHa U
cBeTIIbIi nBeT mpudTa. Hemb3s Takke BEIOUpaTh (OH, KOTOPBIH COAEPIKUT aKTUBHBIA PHUCYHOK.

JKenatenpHO TOATOTOBUTH K KaXAOMY ClAiily 3aMeTKH MO JOKJIany. 3aTeM pacredyaraTb HX U
WCTIONB30BaTh MPH IMOJITOTOBKE WIIM Ha caMod Tpe3eHTauu. MOXHO pacredyaraTb HEKOTOpbIe KII0YeBbIC
cJIaii/ibl B KAYECTBE Pa3aTOYHOr0 MaTepHaa.

Heo6xomumo 00s13aTenbHO cOOMOIaTh eIMHBINA CTHIIb O)OPMIICHHSI ITPE3CHTAMN U 00paTUTh BHUMaHHUE
Ha CTWINCTUYECKYIO IPAMOTHOCTb.

Crenmyer mpoHyMepoOBaTh CaiiAbl. DTO MO3BOJIHUT OBICTPO 00paIIaTHCSI K KOHKPETHOMY CIIalily B cllydyae
HEOOXOIUMOCTH.

PexomeHngannu no coepKaHuio U CTPYKTYpeE CIai 0B MyJIbTUMEIUINHON Ppe3eHTallu:

1-i cnaiig (TUTYNBHBIN), HA (JOHE KOTOPOTO CTYJEHT MpeCTaBiseT TeMmy mnpoekra, DO u HayuyHOTO
PYKOBOJHTEIA.

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

3-ii cnaiin. Coaep KUt 1eIb U 3ajaun ucciaenoBanus. Llens mpoekra mo/mkHa ObITh HallMCaHA HAa YKPaHe
KpYIHBIM HpUGTOM. 31€Ch K€, €CIM MO03BOJISIET MECTO, MOXXKHO HamMcaThb W 3aJadd. 3aJadyd MOTYT OBbITb
MIpE/ICTaBJIEHbI U Ha CIIENYIOIIEM CIIaie.

4-i1 - cnaiia. ComepKUT CTPYKTYpy paOoThl, KOTOPYIO MOXKHO INpEIOCTaBUTb, HAIpUMEp, B BUIE
rpaduueckux OJOKOB CO CTPEJIKaMU. A TaKKe — IepeUrciIeHIe TPUMEHIEMbIX METOI0B U METOIUK.

5-it - cmaiia. IlpencraBnsiercss coaepaHue W TEOpeTUYEeCKas 3HAYMMOCTh npoekta. CyTh pemraeMoit
MpoOJIEMBbI MOKET OBITH TIPEJICTABIICHA B BHJIE CXEM, TaOIUI, AuarpaMm, rpadukos, ¢pororpaduii, GpparMeHTOB
¢mibeMoB U T.11. Ha TeopeTndeckyro 4acThb NpelICTaBICHHUS POEKTa JIOJDKHO OBITH CO3/IaHO HECKOJIBKO CIAalIoB.

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

7-# cnaiin. ['maBHbIe BBIBOJBI, HTOTH, PE3yJIbTAThl MIPOCKTA I1E1eCO00pPa3HO MOMECTUTh HA OTIEILHOM
cinaiiie. [Ipu aToM HeE cliegyeT mepeyucisiTh TO, YTO OBIIO CHIENIAHO, a JJAKOHUYHO M3JI0XKHUTH CYTh 3HAYUMOCTH
MPOEKTA WIIK TTOJTyYEHHBIX PE3yIbTaTOB UCCIIETIOBAHUSI.

[ocnemuuii cnaiin. B koHel mpe3eHTaluu KelaTenbHO IOMECTUTh claiin ¢ TekctoM «Crnacnbo 3a
BHUMaHHeE!».
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MeTtoauueckue yKa3aHus 110 NPOBEACHHIO NPAKTHYCCKUX 3aHATHIA 110 JUCHMILIHHE
«CTpoeHue BellecTBa)

[lpakTuueckue 3aHATHA TPU3BAHBI HAYYUTh CTYICHTAa CaMOCTOATENLHO paboTaTh € Y4eOHBIMH
TEeKCTaMHM, aHAIU3UPOBAaTh MaTepuaa. B Havane 3aHATUS PEKOMEHIYETCSl PAacCMOTPETh COOTBETCTBYIOIIMI
TEOpPETUYECKU MaTephall. 3aTeM WAET MPAaKTUYEeCKUH pa3dop M3ydaeMoro Marepuala, pPelratoTcsl 3aJadd u3
MPaKTUKyMa, pa30upaeTcsi KasKAbli KOHKPETHBIH MpuMep.

B Havane npakTH4YeCKOTo 3aHATHUS clenyeT o0paTHUTh BHUMAaHUE HA TEOPETUYECKHE BOIPOCH IO TEME
3aHATUs. [lepBoHAYaNbHO UIET U3T0KEHHE TEOPETUUYECKOI0 MaTepraia TEMbI 3aHATHs. 3aTeEM B psjie BOIIPOCOB
IPEenoJaBaTens CleAyeT CKOHLEHTPUPOBAaTh BHUMAHNE HA OCHOBHBIX HJESX TEMbl 3aHATHA. Bompocs! 1OKHBI
BKIIIOYATh B ceOs pa3iMyHble BapuallMK 3JEMEHTApHBIX CHTYyalluil, OTOOPaXalOUIMX OCHOBHBIE HICH TEMBI
3aHATHS B UX B3aWMHOHN B3aMMOCBSI3H. 3aJaBaeMble BOIPOCH! IOJDKHBI OBITH KOHKPETHBIMH W MaKCHMAJIbHO
MPOSIBJIATH B CTYACHTaX UX COOOPa3UTEIHHOCTb.

YerHbiii onpoc Tpedyer OoT mpenonaBaTessi OONBIIONW MpeaBapUTEIbHON MOATOTOBKU: TIIATEIHHOTO
oTOOpa COAEp)KaHMsI, BCECTOPOHHETO NPOXYMBIBAHUS BONPOCOB, 3aJad M IPUMEPOB, KOTOphle OynayT
MIPEIUIOKEHBI, IIyTeH aKTUBH3ALMK AEATEIBHOCTH BCEX CTYIEHTOB I'PYIIBI B IPOLIECCE IPOBEPKH, CO3JaHMS Ha
3aHATHU JICJIOBOM M TOOPOXKEIATeIbHOM 00CTaHOBKH.

PazinyaroT ppoHTANBHBIA, MHAUBUAYAIBHBIA U KOMOMHMPOBAHHBINA ONIPOC.

DpoHTANBHBINA ONPOC IPOBOIUTCS B popMe Oecellbl IperoaaBatelis ¢ IPyIou.

OH OpraHMYecKd COYETaeTCsl C MOBTOPEHHEM NPOWAECHHOIO, ABJLLSICH CPEACTBOM ISl 3aKPEIUICHUS
3HAaHUA U yMeHHH. Ero JOCTOMHCTBO B TOM, YTO HAa aKTHBHYIO YMCTBEHHYIO paOOTy MOXXHO BOBIEYb BCEX
CTYACHTOB TpyHNbl. it 5TOro BOIMPOCH! JOJDKHBI JIOMYCKaTh KpPaTkyro (GopMy oTBeTa, OBITH JIAKOHHUYHBIMH,
JIOTMYECKH B3aUMOCBSI3aHHBIMU JIPYT C IPYTOM, JaHbl B TAKOW MOCIEI0BATEIBHOCTH, YTOOBI OTBETHI CTYACHTOB
B COBOKYIMHOCTH MOTJH pacKpbhiTh colepaHue paszzena, Tembl. C moMomplo (pPOHTAIBHOTO OIpoca
MpernoaBaTeinb UMEET BO3MOXKHOCTH MPOBEPUTH BBIOJHEHHUE CTYJACHTAMH AOMAIIHETO 3a/JaHUsl, BBIICHHUTH
TOTOBHOCTh TPYIIBI K M3YYEHHIO HOBOTO MaTepuaja, ONpPeAeiuTh CHOPMHUPOBAHHOCTH OCHOBHBIX ITOHATHIM,
YCBOCHHE HOBOT'O Y4EOHOTO MaTepuaa, KOTOPBIi ObUT TOJIBKO YTO Pa3oOpaH Ha 3aHSATHH.

HuauBuayanbHblil onpoc mpeanoyaracT OOCTOSTEIbHbIC, CBSI3HBIC OTBETHI CTYAECHTOB Ha BOIPOC,
OTHOCSIIMHCS K HM3y4aeMOMy y4eOHOMY Marepuaity, MO3TOMY OH CIIY>KUT Ba)KHBIM Y4EOHBIM CpPEACTBOM
pa3BUTHSL peYH, NaMATH, MBIIIICHUS CTyJeHToB. UToOBI clenaTh TakKyl IpOBEepKy Oonee TiryOOKOH,
HEO0XOIMMO CTAaBUTh MEPEI CTYACHTAMHU BOIIPOCHI, TPEOYIOIINE pa3BEPHYTOrO OTBETA.

Bompocsl a1t MHAMBHYaTbHOTO OMPOCa JTOJKHBI OBITh YETKUMHU, SICHBIMH, KOHKPETHBIMU, €MKHMH,
UMETb MpPUKIAIHOW XapakTep, OXBaTbIBaTb OCHOBHOH, paHee NPOWIEHHBIH Marepuai mnporpamMmsl. Mx
colep)KaHUE JIOJDKHO CTHUMYJIMPOBAaTh CTYJEHTOB JIOTMUYECKHM MBICINTh, CpPAaBHUBATh, aHAJIM3UPOBATH,
JIOKa3bIBaTh, MOAOUpATh yOeaWTeNbHbIE TPUMEPHI, YCTaHABIMBATh NPUYMHHO-CIC/CTBEHHBIC CBS3H, JeNaTh
000CHOBaHHBIE BBIBOJIBI M THM CIIOCOOCTBOBATH OOBEKTUBHOMY BBISIBIICHUIO 3HAHUH CTYJCHTOB.

Bonpocsl 00BIYHO 3a/al0T BCEH TPYIINE U MOCIIEe HEOOJBIION May3bl, HEOOXOIUMOM JUIsl TOTO, YTOOBI
CTYZAEHTHI MOHSUTH €r0 U MPUTOTOBIIINCH K OTBETY, BBI3BIBAIOT AJISl OTBETA KOHKPETHOTO CTY/ACHTA.

IucbMeHHas1 IpoBepKa HAPSAY C YCTHOU SIBJISIETCS] BAXKHEUIIMM METOJOM KOHTPOJISl 3HAHUHM, YMEHUI
W HaBBIKOB CTyJIeHTOB. OJHOPOJHOCTH Pa0OT, BBIOIHIEMBIX CTYJCHTAMH, TO3BOJISIET MPEABSIBIATH KO BCEM
OJMHAKOBBIC TPEOOBaHUs, MOMNBITAET OOBEKTUBHOCTH OLEHKH pPe3yJlbTaToB oOyuyeHus. IlpuMeHeHue 3TOrO
METOAa JaeT BO3MOXKHOCTh B Hauboliee KOPOTKHA CPOK OJHOBPEMEHHO IPOBEPUTH YCBOEHHE Yy4eOHOTO
MaTepHala BCeMH CTYACHTaMHU TPYIIIIBI, OTPEIEIUTh HATIPABICHUS [T UHIUBHIYyTbHOW PaOOTHI C KaXIbIM.

[IucemeHHast mpoBepKa MCHOJIb3YETCS BO BCEX BHIAX KOHTPOJIS M OCYLIECTBIISIETCS KaK B ayJUTOPHOH,
TaK ¥ BO BHEAYAUTOPHOU padoTe (BHIITOJIHEHUE TOMAITHUX 3aaHHA).

MeTtoauyeckne peKOMeHIANMH M0 MCMOJIb30BAHUIO MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TeXHOJOTHii 00y4deHus1
s u3ydeHUs  JEKIMOHHOTO  MaTepHana JAWCLUMIUIMHBL — IPUMEHSIOTCS  ayJUOBU3YyaJIbHbBIC
(MybTHMEUITHBIE) TEXHOJIOTUH, KOTOpPhIE HE OTPUIAIOT TPAJAWLIMOHHBIE, NIPOBEPEHHBIE BPEMEHEM METO/bI
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MperoAaBaHusi, HO, IPU 3TOM, OHHU IOBBIIIAIOT HAISIAHOCTH, HMH()OPMATUBHOCTh, ONEPATUBHOCTH B TOZaue
nH(pOpPMAITUH, TTO3BOJISTIOT SKOHOMHUTH BpEMSI 3aHATHIA.

Kaxnoe cemuHapckoe 3aHATHE MMEET CBOIO 0COOyr0 (opMy MpOBEACHUS, CBOI METOIOJIOTHYECKYIO
cnenu(uKy, 4YTO TIO3BOJSIET pa3BUBATh Yy CTYACHTOB pa3jildHble KaK OOIIEKyJIbTypHBIE, TaK |
npodeccuoHabHble  KOMmeTeHIMH. [locTaHOBKa MpOOJIeMbl, pa300p aKTyalbHBIX KOHKPETHBIX U
TUIMIOTETHYSCKUX CHUTYAIMi, CO3laHue aTtMochepsl auaiora MeXIy IperojaBareieM W TPYMIOH IMO3BOJISIET
paboTaTh WHANBUAYAIHFHO W B MAJBIX TPYIMaX, KOJJIEKTHBHO OOCYXKAATh OMpEAeTICHHBIN TeMaMu MaTepHal, a
TaKK€ WHUIMHPOBATH CaMOCTOSTEIBHYIO paboTy cTyneHTOB. I[Ipu OCMBICICHMH COJIEpIKaHUS BOIPOCOB
MPAKTHYECKUX 3aHATHH TpecieyeTcss Ielb COOMoAaTh MPEeMCTBEHHOCTh B MPO(ECCHOHATHPHOM H B
TBOPUYECKOM PAa3BUTUU CTYJIEHTOB.

KonTponbk caMoCTOSATENBHON pabOThl CTYIEHTOB TPU3BAaH cHaelaTh Tmporecc oOydeHHs Ooiee
[EJTOCTHBIM ¥ OpraHWYHBIM. Ero 3amada He ocTaBuUTh 0Oe3 BHUMAHHSA JaXe, Ha TEpPBBIH B3TI,
MaJIO3HAYUTENbHBIE BOIIPOCHI.

KomMmnberoTepHOE TECTUPOBAHHME IMO3BOJISET OCYLIECTBISITH MTOIOBBIA KOHTPOJb 3HAHUM CTYAEHTOB.
TecToBBII MaTepuan BKJIOYaeT B ceOs colep)KaHHe BOMPOCOB MO KAXIOMY U3 0003HAUYEHHBIX MPOTpaMMOi
pasnenos.

Kaxxaprit Bompoc mpenronaraeT HECKOJIBKO BapHAHTOB OTBETOB, CPEAH KOTOPHIX UMEIOTCS aOCONFOTHO
HEBEPHBIH, MPAaBUJIBHBIN U B OOJIbIIICH MM MEHBIICH CTEICHH PaCKPBIBAIOIIUE CYITHOCTh Bompoca. B mporecce
KOMITBIOTEPHOTO TECTHPOBAHHUSA 3aJada CTYACHTOB ONPEIENsSeTCs KaK BBHIOOp MPAaBHIIEHOTO OTBETA W3
MHOT000pa3us BApUAHTOB. B TECTOBBIX 3aJaHMIX €CTh BOIIPOCHI HA COOTBETCTBHE. B mporiecce KOMITBIOTEPHOTO
TECTUPOBAHUS, 3a/la4da CTYACHTA OIIPEACIIACTCA KaK BI)I60p IIPaBUJIBHOTO OTBETA U3 MHOFOO6pa3I/I$[ BapHaHTOB.

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

Pabouas mporpamma mpenycMaTpuBaeT MPOBEACHUE JIEKLIMOHHBIX M MPAKTHUECKUX 3aHATHH, a TAKKe
CIIEAYIOIINE BUABI pa0dOT: CAMOCTOSITENBHYIO paObOTy CTYACHTOB MO TOATOTOBKE YCTHBIX JTOKJIAJ0B, HATUCAHUIO
pedeparoB, NOATOTOBKY MNpE3eHTAUMH KU OOCYXACHHUH IO TeMaM IUCLUIUIMHBI - PadOTy B aKTHBHOW H
WHTEPaKTUBHOM popmax.

Buabl koHTpOJIS.

Pabouas nporpamma npeanosiaraeT TEKyIUH U IPOMEKYTOUHBIA KOHTPOJIb 3HAHUI.

TekymMii KOHTPOJIb — 3TO HENPEPBIBHO OCYILIECTBIISIEMbIII MOHUTOPUHI YPOBHSI YCBOCHUS 3HAHMM U
(hopMHPOBaHUsI YMEHUH M HAaBBIKOB B TEUCHHME CEMECTpa MM y4eOHOro roja. Tekymmid KOHTPOJIb 3HAHMH,
YMEHHH U HaBBIKOB CTYACHTOB OCYILIECTBJISIETCA B XO/€ y4eOHBIX (ayJIWTOPHBIX) 3aHATHUH, MPOBOJUMBIX IO
pacnucannio. PopMaMu TEKYIIETO KOHTPOJIA BBICTYNAIOT ONPOChl HA CEMUHAPCKUX U NPAKTNUYECKUX 3AHAMUAX,

a makoice kopomkue (00 15 mun.) 3a0anus, BHITIONHIEMbIE CTYJICHTAMHU B Hadaje JIEKIIUU C IENbI0 TPOBEPKU
HAJINYMSL 3HAHWH, HEOOXOJWMBIX JUI YCBOCHUS HOBOTO MaTepuayia WM B KOHIIE JIGKIIUW JUIS BBISCHEHHS
CTEIEHU YCBOCHUSA U3JI0KEHHOI0 MaTepHuana.

PyOexxHBIN KOHTPOJIb OCYIIECTBISIETCS MO 0OJIee WIIM MEHEe CaMOCTOSTEIbHBIM pa3lieiaM — Y4eOHBIM
MOJYJIIM Kypca M NMPOBOAMUTCS MO0 OKOHYAHWU M3Y4YEHHs] MaTepuaja MOMAYJS B 3apaHee YCTaHOBJICHHOE BpeMsl.
Py0exxHbIli KOHTPOJIb MPOBOAMTCS C LENBIO OINPENEICHNs KaueCTBa YCBOSHHUS MarepHhalia yueOHOTO MOIYJs B
nesioM. B TedeHne cemecTpa IpOBOAMTCS JIBA TAKUX KOHTPOJIBHBIX MEPOTIPUSTHS 110 TpaduKy.

Metoauka (popMUPOBaAHMS pe3yJIbTHPYIOLIEH OLCHKH.

Hrorosas OIICHKA CKJIAABIBACTCA KaK CPEAHCB3BCIICHHAA 11O PE3YyJIbTaTaM BCEX OLCHHMBACMBIX pa60T
Ha TPOTAKCHUU CEMECTpa, Kyda BXOAAT IMMOCCHICHUC J'ICKLII/If/i U CEMUHApPOB, OTBCTHI W AOIOJHCHHUA Ha
CEMHHapax, KOHTPOJIbHBIC pa6OTBI (KOHTpOJIBHBIe CpE3hI IO UTOraM MOJIYJBI), JOIIOJTHUTCIIbHBIC OIICHKH ITO
pe(l)epaTaM B CYMMC C UTOI'OBbIMHU PE3YyJIibTaTaMU 63.J'IBHO-peI7[TPIHFOFO TCCTUPOBAHUS.
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ITpoBeeHne TEKYIIETO U IPOMEKYTOYHOTO KOHTPOJIS IO JUCIHUILTHHE OCYIECTBISETCS B COOTBETCTBHH
¢ Momoxxeranem COTY !
BAJUIBHAA CTPYKTYPA OIIEHKH

Makec. KOJI-BO
Dopma koumpons

0asoB
TekyIas olleHKa CTyJieHTa B TeueHHe |-8 Helenu COCTOUT u3: 25
* BrimonHeHUs 33JlaHWA HAa TMPAKTHYECKHAX 3aHATHAX (IIOATOTOBKA K 7
CceMHUHapaM, BBITIOJTHEHHSI JOMAITHUX 3aaHUH)
* BelnmonHeHnst KOHTPOJIBHOW pabOTHI 10
* CaMocTosITeNbHBIX padoT (MOAroToBKa pedepaToB, MPe3eHTAINN) 8
1-51 pyOexxHasi muchkMeHHasi KOHTPOJIbHAs paboTa (TeCTUpOBaHHE) 25
Tekymas onenka cryaenTta B Tedenue 10-15 Henmenn cocTouT u3: 25
* BrommonHeHus 3aJjaHuil HA TPAKTHYECKHX 3aHATHAX (IIOArOTOBKA K 7
CEeMHHApPaM, BHIMIOJIHEHHS JOMAITHHUX 3aJIaHHl)
* BoIMoTHEHNST KOHTPOIBHOM PabOTHI 10
* CaMOCTOSITENTbHBIX paboT (MOATOTOBKA pedepaToB, IPE3CHTAITHIA) 8
2-51 pyOexxHasi MICbMEHHAas! KOHTPOJIbHAs paboTa (TeCTHpOBaHHE) 25
HToro 100

MeTtoauka GOpMUPOBAHHS Pe3yJIbTHPYIOLIEi OleHKH.

B xope Texymero KOHTpos CTyAeHTh MoryT HaOpath 0-100 Gamos:
1 —s1 pyOeKHAS aTTeCTAIMS - MAKCMMAJIbLHO 50 0a/U10B; U3 HUX:

Ot 0 mo 25 GamoB (pyOexkHasi aTTtecTanus) — TecTHpoBaHUe B LeHTpe Tectupoanusi COI'Y wnm

YKa3bIBa€TCsI UCIIOJIb3yeMasl NIPH M3YUCHUH NAHHOW AWCLMIUIMHBEI (opMa (MUCbMEHHAast paboTa, KOJUIOKBHYM,
3Ccce U T.11.);

Or 0 mo 25 GamnoB(Tekymiasi OIleHKa) — akTHUBHAas paboTa 3a NMaHHBIA TMEpHOJ Ha CEMHUHApPCKUX
(mpaKkTUYECKUX) 3aHATHAX

2-51 pyOesKHAs aTTECTAIMS — MAKCHMAJILHO S50 0aJ1710B; U3 HUX:
Ot 0 10 25 GanoB (pyOeskHas aTTecTallys) — TECTUPOBaHKE B IieHTpe TectupoBanus COL'Y;

Or 0 nmo 25 GamnoB (TeKylias OIEHKA)— aKTHBHAas paboTa 3a JaHHBIA TEpUOJ HA CEMHUHApPCKUX

(TIpaKkTUYECKNX) 3aHITUIX

[IpoMexyTOUHBII KOHTPOJIb:

s 3a4dera:

3a ycTHBIN OTBET Ha 3a4ere cTyaeHT noiydaet 0-50 Oanos.
CTyIeHTHI, TTONYYUBIINE B XOJ€ TEKYIIETO U PyOEKHOrO KOHTpoJst 56-100 6amioB aBTOMaTHYECKH MOTY4aloT
«3auer».

PesynpTHpytomnias oueHka ckiaapiBaercs 1o coorserctBytomeil BPC gpopmyie.

IlxaJja UTOroBOM aKaieMUYeCKOH YCIIEBAEeMOCTH CTYAECHTOB 110 JUCHUIIIHHE

Cucrema onenok COI'Y
CymmMa Oansos HazBanne UucnoBol 3KBUBAJICHT
86 - 100 OTJINYHO 5
71-85 XOpOIIO 4
56-70 YIOBJIETBOPUTEIBHO 3

TeMbl M KPUTEPHHU OLICHUBAHUS CAMOCTOSITEJILHOM Pa00ThI 00y4AIOIIMXCS 10 TUCHUIIINHE

! Tlonoskenne 0 TEKyIEM KOHTPOJIE YCHEBAEMOCTH M IIPOMEXKYTOYHON aTTECTAMU OOYYAIOUIMXCS 110 06pa3oBaTeNbHBIM

IporpamMmam BbICIIero 00pa3oBaHus — IIporpaMMamM OakajgaBpHuaTa, MarucTpaTypsl u crienpanutera B COI'Y.(B nocieanei

penaknuu ot 08.07.20 r. I[Ip.Ne 173)

2B coorserctuu ¢ Ionoxennem o BPC onennBanus obydarommxcst 04HON GOPMBI 0 06pa30BaTENLHBIM POrPaMMaM

BBICIIEro 00pa3oBaHust — porpamMmaM Oakanaspuara u crierpanutera B @T'bOY BO COT'Y (ot 05.03.2018 ., p.Ne 47)
17



©ooNOk~ WD PR

NNNNRPR R R R R R R R R
NP, O®©O©OoWwNOoOU b WNREO

23.
24,
25.

26.

Tematuka pedeparoB
TBepable CUCTEMBI
Kpucranianueckoe cocTosiHIE BELIECTBA.
XVWMHUYECKHE CBSA3H B KPHUCTAJUIAX.
Tunel KpUCTAILIIOB.
ONEeKTPOHHOE CTPOECHUE KPUCTAIIIOB.
HedekTs! B kprcTamiax.
MeTaiibl ¥ MOy IPOBOTHUKHY.
OO6mme cBolicTBa KpHUCTALIOB. M30Mopdu3M, TBEpAbIE paCTBOPHI.
Peanbubie kpuctamisl. TBepasie ¢a3pl HEpeMEHHOTO COCTABA.

. MarauTtHble CBOMCTBA BEILECTB.

. Kunkue kpucramibl

. O01mas xapakTepruCcTUKA KUAKOKPUCTAINTMIECKUX CUCTEM.
. Knnaccugukamust XKuaxkux KpucTauios.

. Kunkoe n aMop(pHOE COCTOSHUS

. O0nacTh KUAKOTO COCTOSHUS.

. CTpoeHue KUAKOCTEH.

. CTpoeHue XUIKOH BOJBI.

. OcobenHocT aMmophHOTO BEIIECTBA.

. Crekua.

. IHonumepsl.

. CtpykrypHas pertreHoBckas criektpockomnus (EXAFS nu XANES metozsn).

cBoboaubIx (HC) Monekynsipusix opouraneii (MO)
MeTo/1bI PeHTTeHOBCKOTO MUKPOAHAIN3a
O>Ke-CeKTPOCKOMHS.

OsKke-CTIeK TPl MOJIEKYJI U TBEPIBIX TEl.
OKe-CIeKTPOCKOIHNS TIOBEPXHOCTH TBEPABIX TEIl.

OueHOYHBIN JHCT 3aIUTHI pedepaToB (IOKJIAN0B)

HaunmeHnoBanue BrIsiBJIeHHDBIE
nokasareJis HEeAO0CTATKH U
3aMeYaHuAa

Bajabl

1. KAYECTBO MCCJIEJJOBATEJIbCKOW PAEOThI (PEDEPATA, JIOKJIAJIA)

1. 'paMOTHOCTH U3JIOKEHUS U
KadecTBO 0OpMIIEHHUS paOOTHI

1

2. CaMOCTOATEIBHOCTD
BBITIOJTHEHUS paboThI, MTyOHHA
MpopabOTKH MaTepuana,
HCTIONIb30BaHHE
PEKOMEHIOBAHHOU U
CIIPaBOYHOM JINTEPATYPhI

3. O00OCHOBaHHOCTb U
JI0Ka3aTeIbHOCTD BHIBOJOB

Oo61ag oreHka 3a Beinoiaenne NP

II. KAYECTBO JOKJIAJIA

1.CooTBeTCTBHE COAEPHKAHUS
JIOKJIaJ1a COZIEPKAHUIO PabOThHI

0,5

2.Brigenenne OCHOBHOM MBICIIH
paboThI

0,5

3.KauecTBO n3noxeHus
MaTepuana

15

. [Ipumenenne MeTOJ0B pEHTT€HOBCKOW CIIEKTPOCKONHH I U3Y4YEHHUs BhICIINX 3aHATHIX (B3) u Hu3mux
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OO01mast orleHKa 3a JOKIa | 2,5
ITI1. OTBETHI HA JOTIOJIHUTEJIbHBIE BOITPOCEHI ITO COAEPXKAHWIO PABOTHI
Bompoc 1 0,5
Bomnpoc 2 0,5
Bompoc 3 0,5
OO01mas OleHKa 32 OTBETHI HA BOMPOCHI 1,5
HNTOT'OBA OLIEHKA 3A 3AIIUTY 8

Tembl npe3eHTanmit
MeToabI OMCAaHUS IIEKTPOHHOTO CTPOSHHS MHOTO2JIEKTPOHHBIX CUCTEM.
Meron Xaprpu-Poxa.
Meron Xaprpu-®Poxka-Pyraana.
Merton Teopun HyHKIIMOHATBHOH IJIOTHOCTH.
PenTrenoBckas ceKTpoCKOMus.

o~ E

XUMHUYECKHE CABUI'M BHYTPEHHUX JIMHUN aTOMOB B Mojekynax. OnpeneneHue 3apsaoBOro COCTOSHUS
aTOMOB 110 PEHTI€HOBCKUM U PEHTTEHOUIEKTPOHHBIM CIIEKTPAM.

7. OrmpeneneHre CTENEHW OKHCICHHS aTOMOB B XHMHYECKHUX COCITUHEHHUSX METOJOM PEHTICHOBCKOM
(hOTO3IEKTPOHHOH CIIEKTPOCKOIIHH.

KpHTepnn OLCHUBAHUSA CTYJACHTA 34 NMOATOTOBKY NPE3CHTAUA

Kpu |8 6 4 2
Tepu (TpedyeT nopadoTKM)
n/6a
JIBI
Uerko  cdopmynupoBana | ChopmynrpoBaHa CdopmynupoBana 1mens | He
LUeJb HM pPacKpbiTa Tema | Lelb u TeMa | ¥ TeMa HCCcIeloBaHus. | chOPMYIUPOBaH
= HccnenoBaHus. B kpaTkod | ucciieqoBaHUS. Copepxanue a uenb M Tema
=1 ¢dopme  maHa  monHas | YaCTMYHO  M3JI0KEHA | MMOJHOCTHIO HE | UCCIICAOBaHMUA.
g nHpopMaluss MO0  TeMe | HHpOopMaIHs MO TeMe | PacKphITO. [Ipobmema  HE
5 WCCIIC/IOBAaHUS U JIaH OTBET | UcciepoBanuss W jaH | Madopmanuss mo Teme | pelmieHa.
= Ha npoOJEeMHBIH BOMNPOC. | OTBET HA NPOOJIEMHBIN | HCCIIEAOBAaHNUS HETOYHA.
2 Hansl CCBUIKH Ha | Bonpoc. Jausl ccuiku | [Ipobiema 1o koHua He
z WCTIONIb3YEMEBIE PECYPCHI. Ha ucrnonb3yemble | pemena. He  maHbl
2 pecypchbl. CCBUIKH Ha
%’( UCTIOJIb3yeMble
&) pecypchlL.
Cobmronaercst enuubil | Cobmonaercst eaunbiid | He coomopaercs | He
CTUJIb oopmieHus. | cTIAbL  OQOPMIICHHUS. | €AMHBINA CTWJIb | COOMOaaeTcs
= [Ipesentauns kpacounass u | Cnaiigel  mpoctel B | opopmienus. Craiapl | cTHIb
% WHTEpECHas!. MMOHUMAaHHUH. NPOCTHl B TOHWMAaHHHU. | OQPOPMIICHUSI.
% Ucnoneytoress  addexts | cnonbyroTes O¢ddexter m ¢don He | Chaifapl TPOCTHI
2 aHMMALH, ¢oH, | HeKoTOpbIe 3(P(PEKTH U | HCHOIB3YETCH. B IOHUMAaHHUH.
= ¢doTtorpaduu. B | don.
é npe3cHTaluu
8 MPUCYTCTBYIOT ~aBTOPCKHE
;::( HaXOJIKH.
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ABTOp XOpomo Biajeer | ABTOp Biajeer | ABTop He  mokasan | [IpeacraBneHsl
MaTepuaIoM 10  TeMe | MaTepHalIoM IO TeMe | KOMIIETEHTHOCTH B | HCKaKCHHBIC
uccienoBanus. Mcnonb3yeT | ncclenoBanus, HO HE | MPEICTaBICHUU JaHHbIC
HAay4YHYI0 TEPMHUHOJIOTHIO. | CMOT 3aMHTEPECOBaTh | MPE3CHTAILHH.

2 Obnamaer HaBBIKAMH | ayJAUTOPHIO. Hcnons3zoBaHHBIE

S I | OPaTOPCKOTO  HMCKYCCTBA. Henocrarouno GaKkTel HE BBI3BIBAIOT

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

g £ | uutupyercs JIuTeparypa. HUTHPYETCS

o fg’ UCTIONIb30BAaHHAS JauTeparypa.

= & | nureparypa

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

He.]'lb: CTYACHTBI JOJDKHBI IOBTOPUTH U 3aKPCTIMTH OCHOBHBIC MMOHATUA TCOPHUU XUMHUYCCKOTO CTPOCHUS,

YCBOWTH B TIOJTHOM 00BEME €€ CTPYKTYpPY H COepiKaHue.

Bonpocs! n1s1 o0cyxnenns:
1. OcHOBHEBIE TIOJIOKEHUS KJIACCUYECKON TEOPUH XUMHU4deckoro ctpoenus A.M. bytneposa. [Toustue o
XMMUYECKOM U (QU3MYECKOM CTPOCHHU.
2. CTpykTypHBIe (POPMYIIBI KaK HCaIbHbIC MOJICIIN HAIIIETO CO3HAHUS.
3. MonekynspHble MOAEIIH B COBPEMEHHON TEOPUH XMMUUYECKOT0 CTPOSHUS: IIAPOCTEKHEBBIE MOIen BaHT
T'odda; npoctpancTeennsie Moaenu Cteloapra - bpurneba u ap.
4. Kondopmanmu Monekyil. SBieHust BHyTpeHHETO BpalleHNs, ICEBAOBPAIICHUS, UHBEPCHH, TIOJIUTOITHH
Mmonekyd. [Ipoekuronnsie popmyiisl U rpadbl MOJIEKYIL.

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

[16+] / WN.B.KymakoB; MunucrepctBo o0Opa3oBaHus u Hayku P®D, Owmckwuii

rocyaapcTBeHHbIi yHuBepcureT uM. @. M. /loctoeBckoro. — Omck: OMI'Y um. @.M. Jloctoesckoro, 2018. — 172 c.: Tadi., ui.
— Pexxum nocryna: no moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TekcT: 3MeKTpOHHBII.

I'pomoga, E.JO. Crpoenne atoma. Xumudeckas cBsizb / E.1O. I'pomona, JI.A. Anemerkuna, I'.B. Bynmunoposa; Munncrepctso
obOpa3oBannsi W Hayku Poccum, @enepanbHOe TroCyHapCTBEHHOE OIOJDKETHOE 00pa3oBaTeNIbHOEC YUYPEKIEHHE BBICIIETO
oOpaszoBanus «Ka3aHCKWIl HAIlMOHAJBHBIA HCCIICIOBATEILCKUAI TEXHONOTHUYECKH yHUBepcuTeT». — Kaszanb: M3nmarenbcTBo
KHUTY, 2017. — 108 c.: wi. — Pexxum nocryna: mo noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2neKTPpOHHBII.

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

Kpacro K.C. Momekynsl U XuMmmdeckas CBs3b: Yueb. mocobme. 2-e¢ m3n. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

TareBckuii, B.M. KBanToBas Mexanuka u Teopust ctpoenust Mosekyn / B.M. Tatesckuii. — Mocksa: 3narensctBo MI'Y, 1965.
— 166 c. — Pexum pnocrynma: no mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
JJIEKTPOHHBIH.

dDu3nyecKue 0CHOBBI YYeHUS 0 CTPOeHNH MoJieKy.1. I'eomeTpusi MmoJeky.1. (1 yac)
Hean: pa3BuTh NpeACTaBICHUS O PU3NUECKOM CTPOSHHU MOJIEKYJI, CQOPMHUPOBATH MIOHSTHE O

PaBHOBECHOM KOH(PUTYpaLH MOJIEKYJI B COBDEMEHHON XUMHUH.
Bonpoce! st 00cyx1eHus:
1. PaBHOBecHas reomeTpuueckas Kopurypanus. [loHsTHE reoMeTpHUECKON KOHDUTYpAIHU B KIIACCHYECKON
TEOPUN XMUMHUYECKOT'O CTPOEHHUS U B KBAHTOBOH XUMUH.
2. BenuunHe! (mapaMeTphbl), OMpeIeNsIoe PaBHOBECHYIO T€OMETPUIECKYIO0 KOH(PHUTYPAITUIO MOJIEKYJIIBL:
MEXbALCPHBIE PACCTOSHUSA, BAJICHTHBIE YIJIbl, IOBOPOTHBIE YIJIBL.
3. DkcnepuMeHTaIbHbIE METOABI YCTaHOBIICHUSI TE€OMETPUUECKOi KOH(UTrypauu Mojiekyi. IIpoGnemsr
HAaxO0JICHUS IapaMETPOB MOJIEKY.
1. 'eomeTpus Monekysn. MHTepipeTanus HalpaBIeHHOCTH XUMUYECKUX CBA3EH:
a) Konnenmust oTTankuBaHus 3J1eKTPOoHHBIX map ['mmiecny - Haiixonma;
0) [Ipencrarienus o rudpuU3aui aToMHbIX opouTaneii JI. [Tonunra.
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http://biblioclub.ru/index.php?page=book&id=562974
http://biblioclub.ru/index.php?page=book&id=500901
https://www.studentlibrary.ru/book/ISBN9785001015024.html
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198
http://biblioclub.ru/index.php?page=book&id=475632

2. [TocTpoeHne MOJIEKYJT B TEPMUHAX aTOMHBIX OpOHTaICH Kak MPUEM OOBICHEHUS H NIPEACKAa3aHUs TE€OMETPUH

MOJIEKYIL.

JIuteparypa K Teme:

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

2. Tpomoga, E.IO. Crpoenue atoma. Xumuueckas cesi3b / E.JO. pomosa, J.A. Anpmerkuna, ['.B. Bynunoposa; MuUHHCTEPCTBO
obOpasoBannst m Haykn Poccum, @enepanbHOE TrOCyHapCTBEHHOE OIOJDKETHOE 00pa3oBaTeNIbHOEC YUPEKIEHHE BBICIIETO
obpazoBanns «Ka3aHCKHII HAIlMOHAIBHBIH HCCIIENOBATENBECKUH TEXHOJOTHUSCKUH yHHBepcutTeT». — Kazanb: M3matenscTBo
KHUTY, 2017. — 108 c.: ui. — Pexxum mgocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2MeKTPpOHHBIH.

3. Lupenscon, B. I'. KBanToBast xumMust. MoJieKyJIbl, MOJICKYJIIPHbIC CHCTEMBI U TBEpAbIE TeNa: ydyeOHoe mocodue ass By3oB / B.
I'. Hupenncon - Mocksa: Jlaboparopus 3Hanuit, 2017. - 522 ¢. (Yuebnuk s Boiciiei mkoisi) - ISBN 978-5-00101-502-4. -
Texcr: JJIEKTPOHHBIN / 3BC "KoHcynbTanT cTyaeHTa": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxum ocTyma: mo mommcKe.

4. KpacumoB K.C. Monekynbl U XuMHUYecKas cBs3b: Yueb. mocobme. 2-¢ m3a. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

5. Taresckuii, B.M. KBanToBas Mmexannka u Teopust crpoeHus Monekyin / B.M. Taresckuit. — Mocksa: Uznatensctso MI'Y, 1965.
— 166 c. — Pexum pgocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
JJIEKTPOHHBIN.

Tema cemunapckoro 3anaTus Ne2. KBaHTOBO-MexaHnYeckoe ONMUCAHME MOJIEKYJISIPHBIX CHCTEM: METOABI
BaJleHTHBIX cBs3eil (BC) u mosexyasipubix opoutanei (MO). (1 yac)
Hean: chopmMrpoBaTh NpeACTaBICHUS O KBAHTOBO-MEXaHUYECKUX METOAAX pacyéTa MOJICKYII.
Bonpocs! a5 obcyxnenns:
1. Teopuss xumMmuyeckoil cBs3M B MoJekynax. Omeparop [‘ammnbToHa MoONeKynmel. AnmabaTHdeckoe
npubnmkenne bopHa - OnnenreiiMepa.
2. Meron BaneHTHbBIX cBs3eil (BC). Pacuér MonekynspHOro WOHA BOAOPOAa M MOJIEKYJIBl BOAOPOAA METOIOM
BAJICHTHBIX CBA3EH.
3. OcHoBHblIe nonoxenust meroaa BC.
4. Meton MoneKyspHBIX opOutaneit. [IpubmmkeHne TWHEHHONW KOMOWHAIMKA aTOMHBIX opOutameir (MO
JIKAO). Pacuér monexynspHoro nona sonopoaa B meroge MO JIKAO.
5. CpaBuenne meronoB BC u1 MO. AtoMHO-0pOUTaNIEHBIE MOETH MOJIEKYIL.
IToctpoenne monexyn B repmuHax MO. [Tpumepsr.
Jluteparypa Kk Teme:

1. KymakoB, M.B. Crpoenne BemectBa: [16+] / W.B. KynmakoB; MunucrepcTBo oOpa3oBanuss u Haykun P®D, Owmckuit
rocyaapcTBeHHbIH yHuBepcureT uM. @. M. JlocroeBckoro. — Omck: OMI'Y um. .M. Jloctoesckoro, 2018. — 172 c.: Tadm., ni.
— Pexxum nocryna: no moxnucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 31eKTPOHHBIH.

2. T'pomosna, E.10. Ctpoenue aroma. Xumuueckas cBs3b / E.JO. [pomosa, JI.A. Anemerkuna, ['.B. Bynunoposa; MUHUCTEPCTBO
oOpa3oBanusi u Hayku Poccum, @exnepanbHOE TrOCylapCTBEHHOE OIOJDKETHOE 00pa3oBaTeNIbHOEC YUPEXKAEHHE BBICIIETO
obpazoBanusi «Ka3aHCKHMI HaIMOHAIBHBIH HCCIIEOBATEIbCKUI TEXHOJOIMYECKHil yHHBepcuTeT». — Kasaub: M3matenscTBo
KHUTY, 2017. — 108 c.: mwi. — Pexxum gocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmuorp.: ¢. 102. — ISBN 978-5-7882-2276-9. — TekcT: 371€KTpOHHBIA.

3. Hwupenscon, B. I'. KBanToBas xumus. Monekyisl, MOJIEKYJISIpHBIE CHCTEMBI M TBEpAbIE Tea: ydeOHoe mocodue aist By30B / B.
I'. LHupenbcon - Mocksa: Jlaboparopus 3uanuit, 2017. - 522 c¢. (Yuebuuk mis Boiciieit mkoisl) - ISBN 978-5-00101-502-4. -
Texcr: JIIEKTPOHHBIN // 3BC "KoncynbranT cTymeHTa": [caitt]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxum mocTyma: mo moammcKe.

4. Munkun B.U., Cumkun b.51., Munsies P.M. Teopust ctpoeHust MosieKy:1 (37€KTpOHHbIe 0005104KkH): Yueb. mocodue 11t yH-TOB.
- M.: Beic. mikona, 1979. - 407 c¢. URL: https://alleng.org/d/chem/chem93.htm.

5. Kpacno K.C. Monekynsl U Xumu4eckas CBs3b: Yuebd. mocobue. 2-e m3n. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. Taresckuii, B.M. KBanToBas Mmexanuka u Teopust crpoenus Monexyn / B.M. Taresckuit. — Mocksa: W3znatensctso MI'Y, 1965.
— 166 c. — Pexum pgocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
3JIEKTPOHHBIMN.

7. Kapanerssun M.X., [Ipakun C.1. Ctpoenue BemectBa. Yueb. mocodue ais By3oB. M3, 3-e nepepad. u gom. - M.: Beic. mik.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

Teopus crepeoxumun. [loTeHHAIBHBIE TOBEPXHOCTH YJIEKTPOHHBIX COCTOSIHMIA MoJieky.1. (1 yac)
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http://biblioclub.ru/index.php?page=book&id=562974
http://biblioclub.ru/index.php?page=book&id=500901
https://www.studentlibrary.ru/book/ISBN9785001015024.html
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198
http://biblioclub.ru/index.php?page=book&id=475632
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Henb: chopmupoBaTh MpENCTaBICHHE O IMOTEHIHMAIHHBIX MOBEPXHOCTIX JIEKTPOHHBIX COCTOSHHIMA
MOJIEKYJ ¥ BO3MOYKHOCTSIX MPEICKa3aHUs TEOMETPUIECKIX XapaKTEePUCTHK MOJIEKYI.

Bonpocs! n1s1 o0cyxnenns:
1. TToBepXHOCTH MOTEHIUATBLHOM SHeprun Monekynsl metuiieHa CH, B koopaunatax R (mmaa CH cBsizu) u ¢
(yron HCH).
2. [loTeHnMaNbHBIE TOBEPXHOCTHU 3JCKTPOHHBIX COCTOSHUM MOJIEKYI.
3. Fx o0mmast cTpyKTypa ¥ pa3InvHbIC THIIHL.
4. CTpyKTypHas U30Mepusl.
5. OnTHYeCcKue N30MEepHI.

JIuteparypa K Teme:

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

2. Tpomoga, E.IO. Crpoenue atoma. Xumuueckas cesi3b / E.JO. [pomosa, JL.A. Anpmerkuna, I'.B. BynunopoBa; MuUHHCTEPCTBO
obpazoBanust u Hayku Poccun, ®PeznepanbHOoe TrocyJapCTBEHHOE OIOPKETHOE 00pa30BaTeNbHOE YUYPEKICHHE BBICIIETO
obpazoBanus «Ka3aHCKMI HaIlMOHAJIBHBIA HCCIIENIOBATENbCKUI TeXHONOTHYECKUH yHuBepcuteT». — Kaszanp: M3nmarenscTBO
KHHUTY, 2017. — 108 c.: mi. — Pexxum nocryna: no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2MeKTPOHHBIH.

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

4.  Munkun B.U., Cumkus b.51., Munses P.M. Teopus cTpoeHus MOJCKY (3J€KTPOHHBIC 000J09KH): Y4eO. mocodue i yH-TOB.
- M.: Beicn. mkona, 1979. - 407 c. URL: https://alleng.org/d/chem/chem93.htm.

5. Kpacao K.C. Mosekynsl W XuMHYecKas CBs3b: Yued. mocobwe. 2-e¢ m3n. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. Taresckuii, B.M. KBantoBasi Mmexanuka u Teopusi crpoerus Monekyn / B.M. TareBckuii. — Mocksa: U3natenscteo MI'Y, 1965.
— 166 c. — Pexum pgocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
JJIEKTPOHHBIN.

7. Kapaneresan M.X., [lpakun C.H1. Ctpoenue BemectBa. Yueb. mocobue s By3oB. M3, 3-e nepepad. u morm. - M.: Beicmr. mik.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemunapckoro 3anatus Ne 3. Konedanus mosekyia. Mogeab rapMOHHYECKOT0 OCHMJLISATOPA.
Koaebdanus nByxaToMHOii MoJiekyJabl. KojsiebaTebHbIe cIeKTPBI MOJIeKYJI. (2 gaca).
Heab: pa3BuTh MONTYYCHHBIE pPaHEe 3HAHUS O KOJIICOAHUSX MOJIEKYJ H O BO3MOKHOCTSIX UCTIOIh30BAHHS
KOJIe0ATENEHBIX CIIEKTPOB ISl YCTAHOBJICHHUS CTPOSHHSI MOJIEKYIL.
Bonpocsl 111 o0cyKneHus:
1. Moaens rapMOHHYECKOr0 ocuuiuATopa. 3akoH ['yka.
2. Konebanus nByxaroMHOlN Moseky/bl. DyHkius Mop3e.
3. CpenHeKBaIpaTUYHBIE CMEIIEHHS AaTOMOB (aMILTUTY/IbI KOJIeOaHUH ).
4. HopmanbHbIe KONeOaHus1, 4aCTOThI HOPMATBHBIX KOJIEOaHHI U YaCTOTHI OCHOBHBIX KOJIEOATEIhHBIX
MIEPEX0/JIOB.
5. Konebanwst ¢ 60BIION aMIUTATYTOM.
6. XapakTepuCTUYHbIE KOJICOaHNSI.
7. UndpaxpacHble COEKTPBI MOJICKYIL.
8. KomebarenpHpIe CIIEKTPHI KOMOMHAITMOHHOTO PACCESHUSI.
9. IIpaBuna or6opa B UK u KP-criexTpax.

JIntepaTypa Kk Teme:

1. KymakoB, W.B. Crpoenne BemecrBa: [16+] / W.B.Kymakos; MunucrepctBo oOpa3oBanuss u Haykun P®, Owmckuit
rocynapctBeHHbIi yHuBepcuteT uM. @. M. Jloctoeckoro. — Omck: OMI'Y um. @.M. [locroesckoro, 2018. — 172 c.: Tadm., ui.
— Pexxum nocryna: no momamucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 3IeKTPOHHBIH.

2. I'pomoga, E.IO. Crpoenne atoma. Xumuueckas cBsi3b / E.JO. 'pomoBa, JI.A. Anemerkuna, ['.B. bBynunoposa; MunHCTEpCTBO
oOpa3oBanusi W Hayku Poccum, @exnepanbHOe TrOCYAapCTBEHHOE OIODKETHOE 00pa3oBaTENIbHOEC YUPEXKACHHE BBICIIETO
obpazoBanusi «Ka3aHCKHMI HalMOHAIBHBIH HCCIIEOBATENIbCKUI TEXHOJOTUUECKUi yHuBepcuteT». — Kazaub: M3matenscTBo
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KHUTY, 2017. — 108 c.: wi. — Pexxum nocryna: mo noamnucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubsmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2neKTPOHHbIIA.

3. Lupenscon, B. I'. KBanTtoBast xumust. MoJiekyJibl, MOJICKYJIIPHbIE CHCTEMBI U TBEpAbIE TeNa: ydyeOHoe nocodue ajs By3oB / B.
I'. Hupenscon - Mocksa: Jlaboparopus 3Hanuit, 2017. - 522 ¢. (Yuebnuk s Boiciiei mkoisi) - ISBN 978-5-00101-502-4. -
Texcr: 3JIEKTPOHHBIN /l 3BC "KoncynbTant cTyaeHTa": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum IoCTyIa: 1Mo MOIIHCKE.

4. Munxkua B.U., Cuvkus b.41., Munses P.M. Teopus ctpoenns Moseky (37€KTpOHHBIE 000J104KH): Yue6. mocobne 1 yH-TOB.
- M.: Beicun. mxona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

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

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

7. Kapanerssan M. X., Ipakun C.1. Ctpoenue BemecTBa. Yued. mocobue ais By30B. M3a. 3-e nmepepal. u gom. - M.: Bricm. mik.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemunapckoro 3anaTusi Ne 4. Bpamenne MoJiekyJ1 kak mesoro. Mogesas #€CTKOro poraropa.
BpamartejbHble ClIeKTPbI ABYXaTOMHBIX MoJIeKy.1. Pa3inyHble THIIBI MOJIEKY/JISIPHBIX BOTYKOB. (1 1ac)

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

BpalllaTeIbHbIX CIIEKTPOB JJIs1 YCTAHOBJICHUS CTPOSHHS MOJIEKYIL.
Bonpoce! ajst 00cyx1eHus:

1. Mogenb xECTKOTo poTaTopa.

2. BpamarenbHble CIIEKTPHI IBYXaTOMHBIX MOJIEKYII.

3. D¢ddexTs! M30TONHH BO BpalaTeIbHBIX CIIEKTPAX.

4. Bausinue AACPHOro CliMHa Ha BpallaTCJIbHBIC CIIEKTPLI AIBYXaTOMHBIX TOMOSCPHBIX MOJICKYIJI.

5. BpaieHnue MHOro MoJeKyIl. Pa3nuyHple TUIIBI MOJIEKYJISIPHBIX BOJTYKOB.

6. [IpuMeHeHune BpamaTeabHbIX CIICKTPOB B CTPYKTYPHOM aHAJIM3E.

Jluteparypa K Teme:

1. KymakoB, U.B. Crpoenne BemectBa: [16+] / U.B.Kynakos; MunucrepctBo oOpasoBanuss u Haykun P®, Owmckuit
rocynapctBeHHbli yHuBepcuteT uM. @. M. JloctoeBckoro. — Omck: OMI'Y um. @.M. [locroesckoro, 2018. — 172 c.: Tabmn., mi.
— Pexxum nocryna: o nmoanucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TekcT: 2MeKTpOHHBII.

2. T'pomosna, E.10. Crpoerue aroma. Xummdeckas cBsi3b / E.JO. [pomosa, JI.A. AnemerkuHa, ['.B. Bynunoposa; MuaHCTEpPCTBO
obpasoBannst m Haykn Poccum, @exmepambHOE TOCYAAapCTBEHHOE OIO/DKETHOE 0O0pa3oBaTeNbHOE YUPEKIEHHE BBICIIETO
oOpazoBanusl «Ka3aHCKWI HAIMOHAJBHBIA HCCIIEIOBATENLCKUN TEXHONOTHUYECKAH yHuBepcuteT». — Kazanp: MzmarembcTBO
KHUTY, 2017. — 108 c.: wi. — Pexxum nocryna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2neKTPOHHBII.

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

4.  Munkus B.U., Cumxus b.51., Munses P.M. Teopus cTpoeHus MOJEKy (37€KTpOHHBIE 0007109KH): Y4el. mocodue At YH-TOB.
- M.: Beic. mikona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

5. Kpacro K.C. Monekynsl W XuMH4ecKas CBs3b: Yueb. mocobme. 2-e¢ m3n. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. Taresckuii, B.M. KBanToBas mexaHuka u Teopusi crpoeHus: monekyn / B.M. Tareckuit. — Mocksa: M3natenscteo MI'Y, 1965.
— 166 c. — Pexum pgocrynma: no mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
JJIEKTPOHHBIH.

7. Kapanersssan M. X., Ipakun C.M. Ctpoenue BemecTBa. Yued. mocodue mis By30B. M3a. 3-e mepepab. u gon. - M.: Beicm. mk.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

DJIeKTPOHHOE CTPoeHne MoJseKyJa. MoJieky/sipabie opouTaau. NHTepnperanusi cTpoeHUsI MOJIEKYJI HA
OCHOBe OpOMTATBLHBIX Moeaei. (11ac)
Hean: pa3BUTh NOTyUYECHHBIE paHee 3HAHUS 00 HIEKTPOHHOM CTPOCHUH MOJIEKYJ U O BO3MOXKHOCTSIX
HCIIOJIE30BaHUs SJICKTPOHHBIX CIIEKTPOB JIs1 YCTAHOBJICHUSA CTPOCHUA MOJICKYII.
Bonpocs! pos1 obcyxnenns:
1. DneKTpOHHBIE COCTOSIHUS IBYXaTOMHBIX MoJieKyJl. [loTeHManbpHble GyHKINH.
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2. DNEKTPOHHOE CTPOCHHUE MOJICKYJI. ATOMHO-OpOUTATBHBIC MOAEITH MOJICKYJI.

3. MonekyisapHbie opOuTand. THUITbI MOJIEKYJIIPHBIX opOuTaineii. [TocTpoeHre MOJIEKYI B TEPMHHAX

MOJIEKYJISIPHBIX OpOUTaei.
4. llousiTre 00 AMEKTPOHHON CHEKTPOCKONHH. 3aKOHBI TIOTJIOMIEHHUS CBeTa. BU 3JIeKTPOHHOTO CIIEKTpa

CIIOKHOM MOJICKYJIBL.

5. [IpuHIIMNIMANTEHAS CXEMa 3JICKTPOHHOTO CIIEKTPOPOTOMETpA.

6. Tunbl 2eKTpOHHBIX epexo10B. [IpaBmiia oTO0pa B AIEKTPOHHBIX CHIEKTPaXx.

7. I/IHTCpHpCTaHI/IH CTpOCHHA MOJICKYJI Ha OCHOBC 0p6I/ITa.]'H>HBIX MOILCHeﬁ.

8. IIlppuMeHeHre AIeKTPOHHBIX CIIEKTPOB ISl YCTAHOBJICHUS CTPOCHHS MOJIEKYIL.

JIuteparypa K Teme:

Kynako, W.B. Crpoenme BemectBa: [16+] / U.B. KymakoB; MunncrepctBo o6pazoBanus n Hayku PO, Owmckuii
rocynapctBeHHbli yauBepcuteT uM. @. M. JloctoeBckoro. — Omck: OMI'Y um. @.M. [locroesckoro, 2018. — 172 c.: Tabm., mi.
— Pexxum nocryna: o momamucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: aMeKTPOHHBII.

I'pomoga, E.JO. Crpoenne atoma. Xumuueckas cBsizb / E.FO. I'pomoBa, JI.A. Anbmerkuna, I'.B. BynunopoBa; MuHuctepcTso
obpasoBanust u Hayku Poccum, @exmepanbHOE TroOCyAapCTBEHHOE OIOKETHOE 00pa3oBaTENbHOE YUPEKIECHHE BBICIIETO
obpazoBanus «Ka3aHCKMI HAIlMOHAJIBHBIA HCCIIEIOBATENLCKUN TEXHOIOTMYECKUH yHuBepcuteT». — Kaszanp: M3nmarenscTBO
KHHUTY, 2017. — 108 c.: mi. — Pexxum nocryna: no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2MeKTPOHHBIH.

upenscon, B. I'. KBanToBas xumust. MoJekyJibl, MOJIEKYJISIpHBIE CHCTEMBI M TBEpAbIE Tella: ydeOHoe nocodue ais By3oB / B.
I'. Hupenbcon - MockBa: Jlabopatopust 3Hauuii, 2017. - 522 c. (Yuebuuk amst Boicuieit mkonsl) - ISBN 978-5-00101-502-4. -

Texcr: JIEKTPOHHBIN / OBC "KoHcynbTanT CTyAeHTa": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum IoCTyIIa: MO MOIITHCKE.

Munkun B.W., Cumkun B.51., Munsies P.M. Teopus cTpoeHUs: MOJIEKY (DJICKTPOHHBIE 000JI0UKH): Yued. mocodue s yH-TOB.
- M.: Beicn. mkona, 1979. - 407 c. URL: https://alleng.org/d/chem/chem93.htm.

Kpacro K.C. Momekynsl U XuMmu4eckas CBs3b: Yueb. mocobue. 2-e¢ m3n. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

Taresckuii, B.M. KBanroBas Mmexanuka u Teopus ctpoeHus mojiekyn / B.M. TateBckuii. — Mocksa: U3natensctBo MI'Y, 1965.
— 166 c. — Pexum pgocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
JJIEKTPOHHBIN.

Kapanersssan M. X., lpakun C.U. Crpoenue BemectBa. Y4e6. nocobue st By30B. M3a. 3-e nepepab. u gom. - M.: Beico. k.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemunapckoro 3ansatus NeS. [loasipu3anus BemecTs (2 gac).
Hean: chopmMupoBaTs NpeCTaBICHUS 00 HIEKTPUIECKUX CBOMCTBAX MOJIEKYJ M METOAAX HX

OIIPEACIICHHUA, PACKPBITH CBA3b MCKAY CTPOCHUECM MOJICKYJT U UX JUITIOJIbHBIMA MOMCHTAMMU.

N N B WN =

Bonpocs! 1151 o0cyxkneHus:

. [Tonsipuszanust HENOJISPHOrO BEIIECTBA B [IOCTOSIHHOM 3JIEKTPUYECKOM II0JIE.

. llonspusyemocts. MoJibHas OJIAPU3ALIUSL.

. [Tongpuzanus nojaspHbIX BEMIECTB.

. [onsipuzanusi B nEpeMEHHBIX JIEKTPUYECKUX TOJIAX.

. JAMnoabHBIA MOMEHT U MOJSPU3YEMOCTh MOJIEKYIL.

. DKCIIepUMEHTATBHBIC METOJIBI ONIPEACIICHUS JUTOIBHBIX MOMEHTOB U MOJISPU3yEMOCTH MOJICKYII.
. CBsI3b MEXly CTPOCHUEM MOJIEKYJ U X AUMNOIBHBIMH MOMEHTAMHU.

Jluteparypa Kk Teme:

KymakoB, MN.B. Crpoenne BemectBa: [16+] / W.B. KymakoB; MunucrepcTBo oOpa3oBanuss u Hayku P®dD, Owmckuit
rocyaapcTBeHHbIH yHuBepcureT uMm. @. M. JlocroeBckoro. — Omck: OMIY um. @.M. Jloctoesckoro, 2018. — 172 c.: Tadm., ni.
— Pesxum nocryna: no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: IeKTPOHHBIH.

I'pomoa, E.IO. Crpoenne atoma. Xumunueckas csisb / E.JO. I'pomosa, JI.A. Anemerkuna, I'.B. Bynunoposa; MunuctepcTBo
obOpa3oBanusi W Hayku Poccum, @ezmepanbHOe TrOCYAapCTBEHHOE OIODKETHOE 00pa3oBaTeNIbHOEC YUPEKACHHE BBICIIETO
obpazoBanns «Ka3aHCKHIT HAIMOHAIBHBIH HCCIIENOBATENbCKHH TEXHOJOTHUECKUH yHmMBepcuteT». — Kasamp: M3marenscTBo
KHUTY, 2017. — 108 c.: wi. — Pexxum nocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
BubGmuorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 37€KTpOHHBIA.

upenscon, B. I'. KBanToBast xumust. MoJekyJibl, MOJIEKYJISIPHBIE CHCTEMBI M TBEpAbIE TeNa: ydeOHoe mocodue ais By3oB / B.

I'. Hupenncon - Mocksa: Jlaboparopus 3Hanuit, 2017. - 522 c¢. (YueOuuk misa Beiciuei mkoinsl) - ISBN 978-5-00101-502-4. -

Texcr: 3JIEKTPOHHBIN 1l 3BC "KoHcynbTanT cTyaeHTa": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxum mocTyma: mo moammcKe.
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Mumnkua B.1., Cuvkus B.61., Munses P.M. Teopust ctpoeHust Moseky: (371eKTpOoHHbBIE 0005109KH): Y4eb. mocodue Uit YH-TOB.
- M.: Boicur. mkoina, 1979. - 407 ¢. URL.: https://alleng.org/d/chem/chem93.htm.

Kpacnos K.C. Monekynsl M Xumudeckas CBs3b: YueO. mocobue. 2-e m3n. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

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

Kapanersssan M. X., Jlpakun C.1. Crpoenne BemectBa. Y4e6. nocobue st By30B. M3a. 3-e nepepa6. u gom. - M.: Bricm. mik.,

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

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

PaBHOBECHOI KOH(QUIypalUH siiep HA CBOICTBA MOJIEKYJI M X IMHAMUYECKoe MoBeaeHue. (2 gac).

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

MOJIEKYJI, CUCTEMaTU3UPOBATh 3HAHUS O TOYEUHBIX IPYIIAaX CUMMETPHH MOJIEKYJI.
Bonpocs! a5 o0cyxkIeHus:

1. DneMeHTHI U oniepaliii CHMMETPHUH SACPHON KOH(PUTYpaLuy MOJICKYJI.

2. Tode4nble rpyIIBl CHUMMETPUH MOJICKYIL.

3. IloHsiTHE O PEACTABICHUSX ITPYII U XapaKkTepax MpeacTaBICHUN.

4. Obuire CBOHCTBa CUMMETPUH BOJIHOBBIX (DYHKIHUH U MOTEHIINATBHBIX TOBEPXHOCTEH MOJICKYII.

5. CuMMeTpHs aTOMHBIX M MOJIEKYJISIPHBIX OpOUTANIEH.

6. BiusiHe cMMMETpUHU PaBHOBECHOM KOH(PHUTIYPALIUH sIJiep Ha CBOWCTBA MOJIEKYJ U HX TUHAMHUYECKOE

HOBEJCHHUE!

1) nUNOJBHBIA MOMEHT U MOMEHTHI HHEPLHH,

2) (dopma HOpMabHBIX KOJIcOaHNUA,

3) BBIPOXKICHUE COCTOSIHUIA,

4) coxpaHeHHEe OpOUTATBHON CHMMETPUH TIPH XUMHUYCCKUX PEAKIIHSAX.

7. OpOuTaJIbHBIC KOPPEJISAIMOHHBIC TUArPaMMBbI.

Jluteparypa K Teme:

Kynako, M.B. Crpoenne BemectBa: [16+] / W.B. KymakoB; MunuctepcTBO o00Opa3oBanuss W Hayku PdD, Owmckuii
rocynapctBeHHbli yHuBepcuteT uM. @. M. loctoeBckoro. — Omck: OMI'Y um. @.M. [locroesckoro, 2018. — 172 c.: Tab., mi.
— Pexum nocryna: no moamnucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TekcT: 2NMeKTpOHHBII.

I'pomosa, E.}O. Ctpoenne atoma. Xumudeckas cBsa3b / E.1O. 'pomona, JI.A. Anemerkuna, I'.B. Bymunoposa; MuHUCTEpCTBO
obpasoBannst m Haykn Poccum, @exmepambHOE TOCYAAapCTBEHHOE OIO/DKETHOE 0O0pa3oBaTeNbHOE YUPEKIEHHE BBICIIETO
oOpazoBanusi «Ka3aHCKMIT HAIlMOHAIBHBIA HCCIIETOBATENLCKUI TEXHONOTHMYECKH yHuBepcuTeT». — Kaszanp: M3marembcTBO
KHUTY, 2017. — 108 c.: wi. — Pexxum nocryna: mo noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2neKTPOHHBII.

upenscon, B. I'. KBanToBas xumust. MoJiekyJibl, MOJIEKYJIIpHBIE CHCTEMBI M TBEpAbIE TeNla: ydeOHoe nocodue ais By3oB / B.
I'. Hupenncon - Mocksa: Jlaboparopus 3Hanuit, 2017. - 522 c. (Yuebnuk mia Beiciuei mkoinsl) - ISBN 978-5-00101-502-4. -
Texcr: JIIEKTPOHHBIN // 3BC "KoncynbTanT cTymeHTa": [caitt]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxum gocTyma: mo moammcKe.

Munkus B.M., CuvkuH B.51., Munses P.M. Teopus ctpoeHus MOJIeKy (3NIEKTPOHHBIE 000JI09KH): Yueb. mocodue I yH-TOB.
- M.: Beicn. mikona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

Kpacro K.C. Momekynsl U XuMmHu4eckas CBs3b: Yueb. mocobme. 2-e¢ m3n. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

TareBckuii, B.M. KBanToBas Mexanuka u Teopust ctpoenus Mosekyn / B.M. Tatesckuii. — Mocksa: 3narensctBo MI'Y, 1965.
— 166 c. — Pexum pgocrynma: no mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
JJIEKTPOHHBIH.

Kapanerssan M. X., Jlpakun C.H. Ctpoenue BemecTBa. Y4e6. mocobue st By30B. M3a. 3-e nepepad. u gom. - M.: Bricm. mik.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemunapckoro 3anaTusi Ne7. CTpoeHre OpraHndecKux coefnHeHnid. MexmosieKy/IsipHbIe
B3aumMogeiicTus. [loimMepsbl 1 OHONMOINMEPBI.

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

3HaHUA 00 APOMATUIECKUX CHCTEMaX, IOJIUMEepax U OMOITOIIMEpax.

Bonpocs! nos1 o0cyxkneHns:
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. ApomaTtudeckue cucteMsl. [Ipapmio Xtokkes.

. benku. IlepBruynas, BropudHasi M TPETHYHAS CTPYKTYpa OEIKOB.
. [loHsITHE O YETBEPTUYHOM CTPYKTYpE OCIKOB.

. CtpykTypHas kimaccuduKarys KOHJSHCUPOBAHHBIX (a3.

. MosnekyIibl KOOpIUHAIIMOHHBIX COCITUMHEHUM.

. [NonusnepHbIe KOMIUIEKCHBIC COCTUHCHMSL.

NN N AW =

. XemnaThl.
JIuteparypa K Teme:

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

2. I'pomosa, E.IO. Crpoenne atoma. Xummudeckas cBsi3b / E.JO. I'pomosa, JI.A. Anemerkuna, I'.B. Bymunoposa; MunHCTEpCTBO
obOpasoBannsi W Haykn Poccum, @expepanbHOe TrocymapcTBEHHOE OIO/DKETHOE 00pa3oBaTeNbHOE YUPEKIEHHE BBICIIETO
obpazoBanus «Ka3aHCKMI HAIlMOHAJIBHBIA HCCIIEIOBATENLCKUI TEXHOIOTHYECKUH yHuBepcuTeT». — Kaszanp: M3marenscTBO
KHHUTY, 2017. — 108 c.: nn. — Pexxum nocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubsuorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2MeKTPOHHBIH.

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

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

5. Kpacno K.C. Monekynsl U XuMH4ecKas CBs3b: Yueb. mocobme. 2-¢ m3n. M.: Beicm. mk.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

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

7. Kapaneresan M.X., [lpakun C.H1. Ctpoenue BemecTBa. Yueb. mocobue s By3oB. M3, 3-e nepepad. u gom. - M.: Beicmr. mk.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

Tema cemunapckoro 3anatus Ne§. CTpoenne ;kuakocTeil 1 aMop¢HBIX BellecTB
(2 yaca).

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

Bonpoce! st 00cyx1eHus:
1. UneanpHple KpucTayuibl. KpucTamibsl ¢ HEMOJMHON YHMOPSAAOYEHHOCTHIO. JloMeHHbIe cTpykTyphl. Kuakxue
KPUCTAIUTBI M IpyTHe Me30(a3bl.
2. AmopdHsie Bemectpa. XKugkocti. OCOOEHHOCTH CTPOSHUS MOIMMEPHBIX (a3,
MrHoBeHHas 1 Koye0aTenbHO-yCpeTHEHHAS CTPYKTYPa KHUIKOCTH.
3. Accoumatel M KiacTepsl B OJKUAKOCTSX. COBpEMEHHBIE METOABI OIUCAHUS CTPYKTYPHI >KHIKOCTEH.
dirykTyaluu u KoppessiiuoHHbie pyHkimn. Crieruduka aMmoppHOro COCTOSHUS.
4. Crpykrypa HpocThIX >Xuakocteil. PacTBopbl HeanmekTponuToB. CTpPYyKTypa BOABI M BOJHBIX PacTBOPOB.
CrtpyKTypa )KMJIKHUX 3JIEKTPOJIUTOB.
5. Muriemnoo0Opa3oBaHue U CTPOSHUE MHULIEILI.
6. Onpenenenne me3odas. Meroapl U3ydeHus: UX CTpyKTypbl. [lnactuueckue kpucramibl. XKunkne KpucTamibl
(HEeMaTHKH, CMEKTHKH, XOJECTEpUKUA W japyrue). 7. JKuJKOKpHCTAUIMYECKOE COCTOSHHE B OHMOIIOTHYECKHX
CHUCTEMaX.

Jluteparypa Kk Teme:

1. KymnakoB, U.B. Crpoenue BemecrBa: [16+] / W.B.Kynakos; MunucrepctBo obpasoBanus u Hayku P®, Owmckuii
rocyznapcrBeHHblil yHuBepcutet uM. ®. M. Jlocroesckoro. — Omck: OMI'Y um. @.M. Jlocroesckoro, 2018. — 172 c.: tabu., ui.
— Pesxum nocryna: no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. —
TexcT: 3IeKTPOHHBIH.

2. I'pomosa, E.IO. Crpoenne atoma. Xumuaeckas cs3b / E.JO. 'pomosa, JI.A. Anemerkuna, I'.B. Bynmunoposa; MunHCTEpCTBO
obpasoBannst m Haykn Poccum, @exmepambHOE TrOCYAapCTBEHHOE OIO/DKETHOE 00pa3oBaTeNbHOE YYPEXKJCHHE BBICIIETO
obpazoBanns «Ka3aHCKHIT HAIMOHAIBHBIH HCCIIENOBATENBECKUH TEXHOJOTHUECKUi yHmMBepcuteT». — Kasamp: M3maremscTBo
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KHUTY, 2017. — 108 c.: wi. — Pexxum nocryna: mo noamnucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubsmorp.: c. 102. — ISBN 978-5-7882-2276-9. — TekcT: 2neKTPOHHBIIA.

3. Lupenscon, B. I'. KBanTtoBast xumust. MoJiekyJibl, MOJICKYJIIPHbIE CHCTEMBI U TBEpAbIE TeNa: ydyeOHoe nocodue ajs By3oB / B.
I'. Hupenncon - Mocksa: Jlaboparopus 3Hanuit, 2017. - 522 ¢. (Yuebnuk s Boiciiei mkoisi) - ISBN 978-5-00101-502-4. -
Texcr: JJIEKTPOHHBIN / 3BC "KoHcynbTant cTyaeHTa": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxum IoCTyIa: 1Mo MOIIMHCKE.

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

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

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

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

Tema cemuHapckoro 3ausTust Ne9. Ctpoenne kpucraioB. CummeTpus kKpuctaiios. [loBepxHocTh
KOH/IEHCUPOBaHHbIX (a3.

Hean: cdopmupoBaTh TNpeACTaBICHHS 00 DJIEMEHTaX M ONepalusixX CHMMETPHUH KPHCTAIUIOB,
CHCTEMaTHU3UPOBATh 3HAHUS O TOUEUHBIX I'PYIIaxX KPUCTAIIIOB.

Bonpocs! 1151 o0cyxneHus:
1. DneMeHTHI U onepauy CHMMETPUN KPUCTAILIOB.
2. ToyeuHble rpynIbl CAMMETPUH KPUCTAIIIOB.
3. [lonaTue o mpeacTaBIEHUSIX TPYII U XapakTepax MpeIcTaBIeHUH.
4. Kpucramnuueckas cTpykrypa. Kpucrannnueckas pemierka.
5. [TapameTpsl pemeTku. DIeMeHTapHas sdeika.
6. OTKpBITBIE ONEpaluil M 3JIEMEHThl CHUMMETpUU. BUHTOBOIl MOBOPOT M OTpaK€HHE CO CKOJIBKEHHEM.
BHHTOBBIE OCH U TUIOCKOCTH CKOJIB3SIIET0 OTPAsKEHHSL.
7. CoueTaHus »>JIEMEHTOB CUMMETPpHUU C TpPaHCIALUAMU. Bzaumocss3s MCXKAY JSJIEMCHTAMU CHUMMETPHUU
(cmmmetpraHOCTH). [IpOCTpaHCTBEHHBIE TPYIITIHL.
8. [loBepXHOCTh KOHACHCUPOBAaHHBIX (a3.

Jluteparypa Kk Teme:

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

2. T'pomosna, E.10. Ctpoenue aroma. Xumuueckas cBs3b / E.JO. [pomosa, JI.A. Anemerkuna, ['.B. Bynunoposa; MuHUCTEPCTBO
obOpa3oBannsi W Hayku Poccum, @exneparbHOe TroCyAapCTBEHHOE OIOKETHOE 00pa3oBaTENbHOE YYPEXKICHHE BBICIIETO
oOpaszoBanus «Ka3aHCKUI HAI[MOHAJBHBIA HMCCIIEIOBATENLCKUI TEXHOIOTHYECKUN yHUBepcuTeT». — Kaszanb: M3marenscTBo
KHUTY, 2017. — 108 c.: wi. — Pexxum nocryna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. —
Bubmuorp.: ¢. 102. — ISBN 978-5-7882-2276-9. — TekcT: 371€KTpOHHBIH.

3. Hwupenscon, B. I'. KBanToBas xumus. Monekyisl, MOJIEKYJISIpHBIE CHCTEMBI M TBEpAbIE Tea: ydeOHoe mocodue aist By30B / B.
I'. LHupenbcon - Mocksa: Jlaboparopus 3uanuit, 2017. - 522 c. (Yuebuuk mis Boiciieit mkoisl) - ISBN 978-5-00101-502-4. -
Texcr: JIIEKTPOHHBIN // 3BC "KoncynbranT cTymeHTa": [caitt]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pesxum mocTyma: mo moAmmcKe.

4.  Munkun B.U., Cumkus b.51., Munses P.M. Teopus cTpoeHus MOJeKy (3J€KTpOHHbBIC 000704KH): Y4eb. mocodue i yH-TOB.
- M.: Beic. mixona, 1979. - 407 ¢. URL: https://alleng.org/d/chem/chem93.htm.

5. Kpacuo K.C. Monekynsl U XUMHYECKas CBs3b: YueO. mocobwe. 2-¢ m3n. M.: Beicmr. mik.., 1984. - 275 c. URL:
https://elib.pstu.ru/vufind/Record/RUPSTUbooks139198.

6. Taresckuii, B.M. KBanToBast Mmexannka u Teopust crpoeHust monexyin / B.M. Taresckuit. — Mocksa: M3znatensctso MI'Y, 1965.
— 166 c. — Pexum pgocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=475632. — Tekcr:
3JIEKTPOHHBIMN.

7. Kapanerssan M.X., [lpakua C.1. Ctpoenne Bemecta. Y4eb. mocobue a1 By3os. M3, 3-e mepepad. u mom. - M.: Beiemr. mik.,
1978. URL: http://sportzagolovki.ru/stroenie-veshchestva/

KoHTpoabHbIe BONIPOCHI, 321241 M YIIPAKHEHUS
JJIs1 pyOeKHBIX aTTeCTAlMH 10 CTPOEHUIO BellleCTBa

Ilepsas epynna 6onpocos u ynpajicHeHui:
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1. Ilepeuncnure OCHOBHBIC TIOJIOKEHUS TCOPHH XUMHUECKoro ctpoeHus A.M. bytieposa. UTo moHUMaeTcs Mo
XUMHYECKUM U (PU3UUECKUM CTpOCHUEM?

2. KakoB cMbic TepMUHOB "KoHGUTYpanus" u "KoHpopManus" MoieKy?

3. Tloscaute, uto coOol NpeACTaBIAIOT KOH(pOpMAlMKM MOJEKY1 M MPHUBEAWTE NPUMEPHl MOJEKYT C
KOH(OPMAIIOHHOI H30MepHEH.

4. Kak w3MmeHseTcs TOTCHUWalbHAas SHEPTHs BHYTPEHHErO BpalICHUS IS MOJEKynbl 1,2-auOpomsTaHa B
3aBHCHMOCTH OT yTJja MoBopoTa?

5. Kakue Tunsl uzomepun XuMudeckux coenuHeHuil Bol 3Haere? I[lpuBenuTte nmpumepsl pa3niudyHON M30MEpPHU
XUMHUYECKHUX COETUHEHUH.

6. Kakne n3omepsl Ha3pIBatOTCs dHaHTHOMepamu? [lpuBeaure mpuMepsl N3BECTHRIX BaM sHaHTHOMEPOB.

7. KaxoBsl TOYeuHble Trpymmsl cummerpun Monekyn H,S,GeH,,SF(,H,,C ,H , (sadramun),
Fe(CsHs), (beppouen)?

8. Kakyro undopmanuro o cBoiicTBaX MOJIEKYS MOXHO MOJMYYHTh, €CIIM U3BECTHA TOUYEUHAS TPYIIa CUMMETPUU
WX PaBHOBECHOW KOH(UTYparyn?

9. Uro moHMMaeTcs MOJ TEPMHUHOM '"'TUNONBHBIA MOMEHT" MoJieKysbl? KakoB OynaeT NWUIMOIBHBIA MOMEHT
MOJIEKYJIbI TMOKcuaa yriepoaa? KakoBa reoMerpuyieckast KOHQUTYpays JaHHOW MOJEKYJIbI?

10. Yem oTnuuaroTcsl JUaMarHUTHBIE BeLIecTBa OT MapaMarHuTHHIX? IlpuBenuTe mpruMepsl TuaMarHUTHBIX U
napaMarHUTHBIX MOJIEKYJI.

11. Kak mnpum xmaccuukanuu OSIIEKTPOHHBIX, KOJNEOATENbHBIX W BpAIIATEIBHBIX COCTOSHUH MOJEKYI
WCTIONB3YIOTCS MPEACTaBICHUS 00 UX CUMMETPUH?

12. Uem moye3HO BBEACHUE TMPEACTABICHUN O MOBEPXHOCTH MoTeHnuanpHoi sHeprum (I1I13) monexyn?
[IpuBeaute npuMep KOHPOPMATMOHHOHN KapThl.

13. Kakyto nH(pOpMaLUIO 0 CTPOSHUH MOJIEKYJl MOXKHO MOJYYHUTh M3 UX BpallaTenbHbIX crekTpos? [lokaxwure
3TO Ha IPUMEpPE IBYXSIEPHON MOJIEKYIbI.

14. I'ie ucnosnp3yeTcs NpeAcTaBIeHNE 0 HOPMAJIbHBIX KOJIEOaHUAX MOJIEKYJI B XUMUU?

15. Kakyto nHhopManyio MOXKHO MMOJyYUTh U3 KOJIeOaTeIbHbBIX CIIEKTPOB MOJICKY?

16. Kak xinaccuuuIupyroT THITBI 3JICKTPOHHBIX MIEPEXO0/I0B B OJHOAJICKTPOHHOM MPUOIIMKEHUH?

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

18. Uto BeI 3HaeTE 0 MAarHUTHBIX MOMEHTAX SIIEP U 3JIEKTPOHOB B MOJIEKYJIax ?

19. Yto moHMMaeTCsl TMOJ 3€€MaHOBCKMM pPAacIIEIUIEHHEM YPOBHEH 3HEpPTHH BO BHEIIHEM MarHUTHOM Iojie?
[Touemy oHO poncxoant? KakoBsl ycoBHsI MAarHUTHOTO pe3oHaHca?

20. KakoBbsl OCHOBHBIE MPHUHIIMITBI, JIEKAIINE B OCHOBE METOOB SIAEPHOIO0 MarHWTHOro pe3oHaHca (SIMP) u

AJIEKTPOHHOTO TTapaMarHUTHOTO pe3onanca (JI1P)?

Bmopas epynna éonpocos, 3adau u ynpaxjcrenuil

1. Kakas ¢opma 3ammcu OTpakaeT CTPOCHHE TOMOSIEPHOM MoJeKyisl azora B merone MO? Hapucyiite
DHEPTreTUYECKYI0 CXeMy CTpoeHHs J3Tod Moiekynel. Kak merom MO o00BsCHSET OOJIBIIYI0 DHEPTHIO
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JIVICCOTIMAIIH MOJIEKYJbl a30Ta? Kak mposBisieTcsi B 3TOM cliydae KOH(UTYpAIIMOHHOE B3aUMOICHCTBHE MEXKTY
opOuTansImMu?

2. Kak meron BC 00bsicHsCT CTPYKTYpY MOJIeKyIbl 1,2-nuxiopoen3ona? CKOJIbKO o — U 77 — CBS3CH | 3a CUET
KaKuX DJICKTPOHOB 00pa3yeT yriepoa B 3Tod Monekyse? MmeeT n 3Ta MOJeKynda 3JIEKTPUUSCKUNA MOMEHT
nunons? [Touemy?

3. Kak meron BC o0bsacHser crpoeHue mosexynsl Boael? [logemy yrom mexny cszamu H — (O OnmM3ok K
tetpadapudeckomy? [loctpoiite aToMHO-OpOHMTANBHYIO MOAENbL MOJEKydsl Boabl. Kak B meroge MO
OOBSCHACTCS TeoMeTpHuecKas KoH(purypammss MoyeKyiasl BoApl? KakoBa poib  MEXMOJEKYISPHBIX
B3aMMOJIecTBUil B Bozie?

4. DNeKTpOHHbIE KOH(UIYpALUy U CBOMCTBA FOMOHYKICAPHBIX MOJICKYJ, 00pasoBaHHBIX aTOMaMU BTOPOIO
_ 2 o

nepuona:  N,,N;,0,,0,,0,,05 ,F,,F,”. TlocTpoiiTe NEPEYNCICHHBIC MOJNCKYIbl B TEPMHHAX

MOJICKYJISIPHBIX OpOUTAIICH.

5. Kak metox BC 00bsicHSeT HanpaBiIeHHOCTh KOBAICHTHBIX cBsi3eit? [locTpoiite aTOMHO-OpOUTANBHYIO MOJIENb
MoJIeKyasl ammuaka. [logemy yronm mexay N —H cBs3sMu Giu3ok K Terpasapuueckomy? OObsCHUTE
KOH(UTYPaLUIO MOJEKYJIBI C TOUYKH 3PEHUS TEOPHH OTTAJIKUBAHHS DJICKTPOHHBIX MAp BAICHTHBIX OpOUTAJICH.

6. ITocTpoiite B TepMHUHAX aTOMHBIX OpOuTanel Moyekyny ¢eHolna. BeIsIBUTE mpeacKa3aTelbHbIE BO3SMOXHOCTH
metona BC Ha npumepe denona. Kak meron BC ucronps3yercs Ui OIIEHKH PeakIMOHHONW cCriocOOHOCTH?

7. Tereponykiieapubie aByxatoMmHble Mosiekyinbl CO u HF'. TloctpoiiTe MoJeKyly OKCHIa yriiepoja B
tepMuHax MO. OnuiuTe CBOMCTBA 3TOM MOJIEKYIBL.

8. IlocTpoiiTe B TepMHHAX aTOMHBIX OpOWTAaJeil MOJIEKYNBI 3TaHAa W MEPOKCHAA BOAOPOIA, MPEICKAKHUTE UX
TreOMETPHI0 M cBoicTBa. [IponsBeanre OoTHECEHHE 3THUX MOJEKYJI K COOTBETCTBYIOIIMM TOYEYHBIM TPyIIIaM
CHUMMETPHH.

9. Yro noHMMaeTCs 1oJ| THOpUIn3alnei BaIeHTHBIX opouTaiei? Kakoe ctpoerre nMeroT MoJIeKyIIbl Tiuna AB "

. 2 3 3 3 42 o
, €CITH CBSI3b B HUX oOpasyercst 3a cuér sp—,sp~ —,sp”—,sp d—,sp d~ — rubpunnzanuu opburaneii aroma A
? IlpuBequTe NPUMEPHI TIOJOOHBIX MOJIEKYIL.

10. Kakyro KOBaJIEHTHYIO CBA3b HA3bIBAIOT O—,T—,0 — CBA3bI0? [IpUBEAUTE IPUMEPHI MOJIEKYJI, COAEPIKALINX
TaKue CBA3M.

11. Kak meronx BC o00bscHseT crpoeHue Mosiekynbl (ypana? IlocTpoiiTe aTOMHO-OpPOUTAILHYH) MOZECIH
MoJieKyIbl ypana. Kakoe o0bscHenue naét merox MO cTpoeHuIo MoJIeKyJibl (ypaHa?

12. Kak nmpoucxoIuT MHBEPCHS LMKINYECKUX aMUHOB? OOBACHHUTE, OYEMY BO3pPACTalOT Oapbepbl MHBEPCHU
MPU Tepexo/ie OT MIECTUWIEHHOTO K TPEXUJICHHOMY LIUKIIaM.

13. Onpenenure Tun rubpuauszanuu opouraneii atoma gocdopa B monekyne PF. KakoBa mpocTpaHcTBEHHas

KoH(urypanus 3Toil Moiekyiasl? C MOMOIIBI0 KaKMX METOAOB OBUIO YCTaHOBJIEHO IiceBaoBpaiieHne beppu?
Kax ono mpoucxomut?

14. IpuBenure npoekunun HploMeHa i 3aTOPMOXKEHHBIX M 3aclIOHEHHBIX KOH(opmaumii 1,2-auxiiopiaTaHa.
OOBsicHATE PUYUHBI 3aTPYAHEHHUsSI CBOOOIHOTO BPAIIEHHUS XJIOPMETHIIBHBIX TPYIIl OTHOCUTENBHO APYT Apyra
mo C—C cea3u. [IpuBeaure rpauuecKkyr0 3aBUCMMOCTh HM3MEHEHHUS IOTCHIIMAILHOW SHEPrUU OT yIja
noBopota. Kak 310 Ob110 yCTaHOBIEHO SKCIIEPUMEHTAILHO?
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15. 3nas, yro gumonabHble MOMeHTHI cBsi3ed C —Cl u C — H cocraBisoT 2,2 u 0,4 D cooTBeTrcTBeHHO,
BBIYHCITHTE MO BEKTOPHOI cXeMe AUmonbHeIi MoMeHT metunenxnopuna CH,Cl, .

16. IlocTpoiiTe B TepMHUHAX MOIEKYISPHBIX OpOHTaneld MoneKkyily okcuaa yriepoga CO . OueHuTe HOPSIOK
CBSI3U B MOJIEKYJIE U OXapaKTEepHU30BaTh €€ CBOMCTBAa. YeM MOXHO OOBACHHUTH crocoOHOCTh Monekyn CO x
00pa30BaHMIO0 KOMIUIEKCOB C METaJIaMH TIEPEXOTHBIX IEPHOAOB?

17. PaccunraiiTe NONHYIO 77 — 3JEKTPOHHYIO 3Hepruto OyraaueHa-1,3 mo merony MOX, nmpuHSB Ui CBs3eH
C,—C, u C, —C, pesonancusie unterpanbl pasusivi 1,1 f, a anst ceszu C, —C, - 0,9 f. Yemy Gyzner
paBHA YHEPTHS ETOKATN3AINH CUCTEMBI?

18. ITocTpoiiTe aTOMHO-OPOUTATBLHYIO MOCITH MOJISKYJIBI AJUICHA U 00BbsCHUTE ¢€ cBolcTBa. K Kakol ToueuHOH
TpyIIe CHMMETPUH OTHOCUTCS 3Ta MOJIEKyJia?

19. B monekyne 6yramuena-1,3 casp C, — C,; nmeer Menbpiyto 1uuHy (0,148 HM), 4eM aHAaTOTHYHAS CBSA3b B

n-0ytane (0,154 um). Kak M0oxHO 00BACHUTH 3TOT ¢akt? Onumurte crpoeHue Oyramuena-1,3 ¢ mMoMomiblo
Metona MOX.

20. KaxoBa reomerpudeckast KoH$urypaims monekynsl B, H  ? Kak meton MO 00BsCHAET CTpOeHHE NaHHOU
MOJIEKYJIbI?

Tpemus epynna 60npoco u YRpalcHeHull:
1. Kakue cBOMCTBA MOJIEKYJ MOKHO HCCIEAOBAaTh C MOMOILIBIO Metona SAMP?
2. Kakue mapamarantHsie gacTullsl Bam nzBectHrr? Kakyto nHbopMaiuio 00 uX CTpOSHHH MOXKHO TIOTYYHTH Ha
ocHoBe metoaa JIIP?
3. KakoBbl OCHOBHBIE COCTAaBJISIOLIME U OCHOBHBIEC THUIIBI MEXMOJEKYJISPHBIX B3aumoaehcTBuil? IlpuBenute
MIPUMEPBI.
4. CpaBHUTE CTPOEHHE MOJIEKYJ] MPOCTHIX M KOOPAMHALMOHHBIX HEOPTaHWYECKHX COeAWHEHHH. B uém mx
CXOZCTBO M OTJINYHE?
5. Uro o3HauaeT TepMuH "monmdap"? B uéMm 3akirodaroTcs cTpyKTypHbIe ocobeHHOCTH nonudipos? [IpuBeanTe
MIPUMEDHI.
6. Kakue coennHeHns Ha3bpIBaOTCS KiaaTpatamu? KakoBa MX BO3MOXKHasI CTPYKTypa?
7. Yro Takoe poTakcaHbl 1 KaTeHaHbI? KakoBo ux crpoeHue?
8. Urto Bl 3HaeTe 0 dyiepenax? B uém 0COOCHHOCTH UX CTPOSHUS?
9. Uto Brl 3HaeTe 0 cTpyKType kuakocteii? KakoBa CTpyKTypa accolnaToB BOABI?
10. Uem oTnmgaeTcsi CTPYKTypa pacTBOPOB OT CTPYKTYPHI POCTHIX KHUIKOCTEH?
11. Kakue MoneKyIbl CKIIOHHBI K 00pa30BaHHIO KHUIKOKPUCTATITUIECKUX (a3?
12. KakoBBbI OCHOBHBIE THIIBI KPUCTAIINYECKUX PEIIETOK?
13. KakoBbI OCHOBHBIE THITHI 1€(DEKTOB B PEANBbHBIX KpHCTAIIax?
14. Yem oTnmuaeTcs KpuCTAIUIMYECKask PEMIETKA ajiMa3a OT KPUCTAJUINYECKOH pelérku rpadura?

15. B uém nposiBnsieTcst Haluuue JeeKTOB B peabHbIX KpUCTaIax?
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16. UeM oTnM4aOTCs NPOCTPAHCTBEHHBIC TPYIIBI CUMMETPHUM KPHUCTAIOB OT TOYEYHBIX I'PYII CHUMMETPHUH
Moutekyn? IlpuBenuTe npuMepsl.
17. KakoBbl 0coOeHHOCTH KoJeOaHMI KpPUCTAIOB IO CPaBHEHUIO C KojeOaHMsMH MoJekyid? B kakux
CBOWCTBAX KPUCTAJUIMYCCKUX BEIIECTB ITH KOJICOAHUS MPOSBIISIOTCS?
18. YTo mpuBOIUT K OTIAMYMSIM IOBEPXHOCTHBIX CBOMCTB BEIIECTB OT UX OOBEMHBIX CBOUCTB?
19. KakoBa cTpyKTypa aJicOpOIMOHHBIX CIIOEB?
20. Ilouemy yueHHe O CTPOEHHMM BEIECTBA CUMTAIOT OCHOBOW COBPEMEHHBIX BO33peHUH xumuu? OTBET
obocHyliTe.

Yemeepnas epynna 60npocos, 3a0ay u ynpasrCHeHull:

1. M300pa3ute MOIEKyTy 3TWICHIJIMKOJSA B Buae mpoeknun HpromeHa. Kakas w3 BO3MOXXHBIX KOH(OpMaruit
MOJIEKYJIbI OyeT Hanboee yctolunBoit? UeM OyzaeT olpenensThes SHEPreTHUECKH Oapbep BpallleHHs: aTOMOB
yraepoaa Apyr OTHOCHTENBHO aApyra? OTBeT 00OCHYMTE.

2. Ilonp3yscek npoekimoHHbIME (hopmymamu Ouinepa, n300pa3uTe CTpoeHUe anbaeruaHoN Gpopmbl D - Tmoko3s!
u e€ ontuyeckoro uzomepa L - rimoko3bl. KakoBel npaBuiia paboThl ¢ MPOCKIIMOHHBIMU GopMmynamu Duiepa?
Uem oHM 00YCIIOBJICHBI?

3. JlunosbpHEIE MOMEHTHI U BHYTPEHHEE BpallleHHe (PacCMOTPETh Ha IPpUMeEpe MOJIEKYJIbl AUXIIOPITaHa).

4. Kak meron BC 00bsicHsACT CTPYKTYpY MOJIeKyIbI 1,2-nuxinopoen3ona? CKOJIBKO o — U 77 — CBA3CH M 3a CUET
KaKuX DJIEKTPOHOB 00pasyeT yriepoa B 3ToH Monekyne? MmeeT nn 3Ta MoJeKyna 3JIEKTPUYECKUA MOMEHT
nunonsa? [Touemy?

5. DIeKTpoHHBIE KOH(UIypallid M CBOWCTBA TOMOHYKJIEAPHBIX MOJIEKYJ, 0OpPa30BaHHBIX aTOMaMH BTOPOTO
nepuona: Li,,Be,,B,,C, . KakoBbl MarHUTHBIE CBOICTBA yKa3aHHBIX MOJIEKYII?

6. Paccumraiite mo wmerony MOX TOAHYIO 7 —3JEKTPOHHYIO DHEPTHIO KBAJpaTHOM CTPYKTYpBI
nukinooyranuena-1,3. IlocTpoiite e€ »sHepreTuyeckyro nauarpammy. KakoBbl OyayT CBOHCTBa 3TOH
TUIIOTETUYECKON MOJIEKYJIbI?

7. CtpoeHue MOJIEKyJIbI OC€H30JI1a ¢ TOYKHM 3PEHHUS TECOPUHM pe3oHaHca. KaHonuueckue cTpykTypnl Kekysne u
Jproapa. By BoaHOBOM QYHKIIUH JIJIS MOJIEKYJIbl O€H30J1a B METO/IC BaJICHTHBIX CBS3CH.

8. PaBHOBecHas koHuUrypanus Mojiekyi. IlocTpouTs B TepMHUHAX aTOMHBIX OpOUTajIeH MOJIEKYJy THAPa3HHA U
npejcKa3arh €€ reOMETPHYECKYI0 KOHPUTYpAIHIO.

9. Kak metog MO 0OBSCHSET TO, 4TO B MOJIEKyIsspHOM noHe O, sHeprus cBsisu (644,3 x/lic/mons) Gonblie,

yeM B Monekyne O, (4979 x/c/monv)? TlocTpoiite COOTBETCTBYIOIIME SHEPreTHYECKHE IHArpaMMbl U

CpaBHHUTE UX.
10. IlpoBeaute pacuér mo meromxy MOX mist Mosiekyssl 6eH3omna. IlocTpoiiTe sHepreTHUecKyo AMarpaMMy |
OIIPE/ICNNTD YHEPTHIO JIeNIoKannu3auu. byner im 3Ta Mosiekysa o61aiaTe apOMaTHIECKUM XapakTepoM?

11. DnexTpoHHBIE CHIEKTPHl MOJIEKYJl apOMAaTHUYECKHX YIJIEBOJOPOAOB OeH3ojla M NupuanHa. BeposTHOCTH
HepexooB U mpasuia 0Toopa. CBs3b CIEKTPOB MOJIEKYJ U UX CTPOCHHSI.

12. O6BsicHUTE € AEKTPOHHBIX Mo3uLmii cTpoerne monekyist [ AI(CH ), ], u e€ reomeTpuyeckyo

KoHpurypauuto. OxapakTepusyiTe CAMMETPUIO MOJICKYJIBL.
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13. KoHmenmuu apoMaTHIHOCTH W aHTHAPOMATHYHOCTH MHKIMYECKHX cucteM. IlocTtpoiite rpadudeckyro
3aBUCHUMOCTh PAcy€THOM »HHEPrUM CONpPSDKEHHUA OT 4YHWCla aTOMOB YIJepoJia B IMKIE aHyJsieHa. Jlaiite
00BsICHCHHE BBISIBJICHHOW 3aKOHOMEPHOCTH.

14. Tumpl XUMHAYECKHUX CBSI3EH B DJIEMEHTOOPTaHMYECKHX COSTUHEHUAX. IIpuBenuTe mpuMepbl COSAMHEHHMA C
Pa3TMYHBIMA THIIAMH CBSI3EH.

15. Kak metox MO 06BsICHAET TO, 4TO B MONEKY/ISIpHOM none F," sueprust csisu (318 k/oic/mons) Gomblue,

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

16. Ctpoenne MoeKyI METaJUIONEeHOB. [[prMeps! MeTaIoneHoB, HAIeAITNX IIUPOKOe IPUMEHEHHE.

17. PaccmoTpuTe cTpoeHHE MOJeKyinsl Oopasona B,N,H, c osnexrpoHHsix mnosuuuii. IToyemy Oopaszon

Ha3bIBaIOT "HEOpranndeckuM OeH3onoM"? B uém mposBiseTcs: CXOACTBO MEXIy 00pa3ooM U OeH3010M?

18. MoxHO 1M C TIOMOIIBIO (U3NIECKUX METOAOB (HampuMep, ra3oBoil snexTpoHorpadmm u SMP-
CHEKTPOCKOINH) U3y4aTh MPOLIECCHl THIA NceBAoBpaieHus beppu? OTBeT apryMeHTHpYHTE.

19. DnekTpoHHAas IJIOTHOCTh M 3apsiabl Ha aromax. [lopsAoKk CBS3M M HMHAEKC CBOOOJHOW BaJCHTHOCTH.
Mornekynapuble quarpammsl. [IpruMepsl MOJeKyISIpHBIX AUarpamMm AJs OeH3051a U MMPUINHA.

20. MexaHU3M peaklIWU SIEKTPOQHILHOTO 3aMelIeHUs] B apoMmartudeckoMm psay. [lonatme o 7 — u o —
KOMIUTEKcaxX. Bun sHeprernyeckod auarpaMMbl "DHEPrusi COCTOSIHUS - KOOpAMHATA peakuuu" I peakluu
ANEeKTPOPHILHOTO 3aMeneHrs. KBaHTOBO-XUMUYECKUM pacuéT SHEPryuy JIOKAJIN3alluu sl OCH30J1a.

TunoBbie TECTOBBIE 3aJaHudA OJIsd pyﬁemnoﬁ arreCcraunum

HpI/IMepr TECTOBBIX SaI[aHHﬁ Mo TUCHHUITIJINHE «CTpoeHue BeIIECCTBA»

1. KakoB OyzeT AUITONBHBI MOMEHT MOJIEKYJTBI TUOKCH A yTriiepoaa?
0D

11D

-3D

JIpYyroil OTBET

2. KakoBa reomeTpuieckas KOHGUTYpaIysi MOJIEKYJIbI JHOKCHIA yriepoaa?
JIMHEeHas

KBaJpaTHas

yTIIoBas

TpeyroiabHas

3. Begkoe quaMarauTHOE BEIIECTRBO. ..

«BBITAJTKUBAETCS» U3 CHIIBHOIO MAarHUTHOTO MOJIS
BTATUBACTCS B CHJILHOE MarHUTHOE I10JIE

o0JasaeT OTpULATEIbHON MarHUTHOM BOCTIPUUMYHBOCTHIO
00J1a1a€T MOJIOKUTEITPHONH MAarHUTHON BOCITPUUMYHBOCTBIO

4. Beskoe mapaMarHUTHOE BEIIECTRO. . .

«BBITATIKUBAETCS» U3 CUIBHOTO MarHUTHOT'O OIS
BTSTUBACTCS B CUJILHOE MarHUTHOE T10JIe

o0J1alaeT OTPULIATEIbHOW MAarHUTHOW BOCIIPUUMYHBOCTHIO
00J1a1a€T MOJIOKUTEITBHONH MAarHUTHON BOCITPHUMYHBOCTBIO

5. HapaMaFHI/ITHLIMI/I CBOICTBAaMH O6J'Ial[a€T )KI/II[KI/Iﬁ KHCIIOpOa
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FeCI3

AIClz

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

6. /luaMarHUTHBIMH CBOMCTBAMHU 00J1aacT
JTIAOKCH]T KPEMHUS

MnO

CeHe

H.0

CUC|2

CuCl

7. Kak 0603Ha9aeTcss 0Cb CHMMETPHH MEPBOTO MOPSAIKA (TOUECIHBIE TPYIIIIBI CHUMMETPHH)?

[
<

oa
T

i

8. Kak o0o3HavaeTcs och CHMMETPUH TPETHETO MOPsIKaA (TOUSUHBIE TPYIITBI CHMMETPUN)?
Cs
Cs
Gy,
D,

8. Kak o0o3HavaeTcs mIocKOCTh CHMMETPUN?

S NwNe)

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

In

Un

10. Momnekymna H,O umeeT rpyniry ciMMeTpun
CZV

C4

Sa

JIpYyroil OTBET

11. Monekypl aMMHakKa u XJ1opodhopmMa IMEIOT
Ocpb C,, TpH SKBUBAJICHTHBIC ITIOCKOCTU CHMMETPHH O

v
Ocp Cz, ABC 3KBUBAJICHTHBIC INIOCKOCTU CUMMETPHUU Gv

HE UMEIOT INIOCKOCTEN CUMMETPUH

12. IleHTp cCUMMETpHH | UMEIOT MOJIEKYJIBI (2 TpaB. OT.)
CCly

NHs

SFs



Clz

13. KakoB CTpyKTYpHBII KPUTEPUI OTCYTCTBUS XUPATBHOCTH?
HaJIMYKe B MOJICKYJIE 3ePKaIbHO-IIOBOPOTHOW OCH JIFOOOTO MOPSIIKa
Hannuue cummerpun Cq

JIpYyrou OTBET

14. Monexyubl, umeromue cummerputo C_

CsHs
HCN
HCI
H.O

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

Hpetinunra

Crroapra-bpurire6a

15. Monenu Crroapra-bpurneba takxe Ha3pIBalOTCS
MPOCTPAHCTBEHHBIMH

IapOCTEP)KHEBBIMU

I10JIBIMH

(hpaKkTarbHBEIMH

16. INceBnoBpaienue beppu ynooHO HaOIF0OAaTh B MOJICKYJIE
PFs
CF,
BFs
SFs

17. O nceBnoBpamenun beppu (Ha npumepe PFs) cyasT mo Takum mpu3HaKam, Kak
CUHIJIETHBIN MUK B crekrpax AMP

HECKOJIbKO CUTHAJIOB BAJICHTHBIX KoJieOaHui cBsizeit P-F

HEOOBIYHAS! XUMHYECKasl aKTUBHOCTh

napamMarHeTu3M

18. Konnenmust O2IIBO (oTTankuBaHUs 3JIEKTPOHHBIX MAp BaJEHTHON 000I0YKH) ObLIa MpeIioxKeHa
P.I'unnecrin

JIx.Y.I'uobcom

['.JIL.®.I'enpmronsnem

1.®paynropepom

19. [IpencraBnenus o THOPUIN3AIINN ATOMHBIX OpOUTAaJieii OBLTH BBEICHBI B XUMHIO
JI. TlomuHTOM

JIx.Y.I'uobcom

['.J1.®. I'enpMmronsiem

B.I'eiizenbeprom

20. IMpunmmn bopHa-Onmnenreiimepa:

B CUCTEME BBLAEIISIOT U Pa3felbHO ONMCHIBAIOT sJIpa aTOMOB U JIEKTPOHBI, ISl KOTOPBIX XapaKTepHbIE BpeMEHa
HU3MCHCHUSA COCTOAHUA CUIIBHO pa3In4arOTCsa

SIBIISIETCST OJJHOM M3 (hOPMYITMPOBOK MPHUHIUIIA HeonpeaereHHocTH [ elizendepra

JpyToil OTBET

21. OcHOBHBIE TIOJIOKEHHSI METO/1a BAJICHTHBIX CBsi3¢il (2 mpas. oT.):
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KoBaneHTHYI0 XUMHYECKYIO CBS3b 00pa3yroT [1Ba 3JIEKTPOHA C MTPOTHUBOIIOIOKHBIME CITHHAMH, TPHHAJICKAIITHE
JIBYM aTOMaM.

[Tpu 0OpazoBaHNM KOBATEHTHON XMMUYECKOU CBSI3M MPOUCXOIUT MEPEKPHIBAHNE BOITHOBBIX (DYHKINH
AIIEKTPOHOB (AIEKTPOHHBIX OpOUTaJel), TPU 3TOM CBA3b OyIeT TeM MpovHee, YeM OO0JIbIIe 3TO NMepeKphIBaHNE
DNEeKTPOH HEe MOXKET HaXOJUThCS BHYTPH sIIpa aToMa

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

KoBanenTHas XMMHUYECKask CBA3b PAcIioNaraeTcs B TOM HAIIPABIEHUH, B KOTOPOM BO3MOYKHOCTB TI€PEKPHIBAHUS
BOJTHOBBIX (DYHKIIMI AIIEKTPOHOB, 00PA3YIOMINX CBsI3b OyaeT HanOobIei

Mepoii BaJICHTHOCTH SIBIISIETCS YUCIIO XUMUYECKHUX CBS3EH, KOTOPBIMH JaHHBIA aTOM COEAMHEH C IPYTHMHU
OHeprusl, 3aTpadeHHas Ha IEPeXo/l aToMa B BO30YKIEHHOE COCTOSHUE B MPeieslaX OAHOI0 SHEPTeTUIECKOr0
YPOBHSI, KaK IPaBUIIO, C N30BITKOM KOMIEHCHPYETCS SHEPTUEH, BEIIEIAIOMICHCS IPU 00pa3oBaHUH
JOTIOJTHUTEIILHBIX CBS3EH

23. IIpaBuno bopua-OrnmneHreiMepa MaTeMaTHYSCKH OOBIYHO BBIPAXKAIOT B BUJIE
Y(r,R) = Yea(r,R) * Wnue(R)

Hy =Ey

E = hc/h

JpYyrou OTBET

24. Ocuorubie mpuHiubl Teopur OITIBO P.['minecnu (2 mpas. oT.):

Mepoii BaJIGHTHOCTH SIBIISICTCS YHUCIIO XUMUYECKHUX CBSA3EH, KOTOPBHIMU AAHHBIA aTOM COCAMHEH C APYTHMHU
Kondurypanus cBsizeli MHOrOBaJICHTHOTO aToMa (MM HOHA) 00yCIaBIUBACTCSl HCKIIIOUUTEFHO YUCIIOM
CBSI3BIBAIOLINX M HECBA3BIBAIOIIMX JIICKTPOHHBIX AP B BAJICHTHOW 000JI0UKE EHTPAJILHOTO aTOMa
Opuenranyst 001aKOB 3JEKTPOHHBIX Map BAJICHTHBIX OpOHUTael onpeaessieTcs MaKCUMaJIbHBIM B3aMMHBIM
OTTAJIKMBAaHHEM 3AIIONHSIOIINX UX JIEKTPOHOB

Opuenranyst 001aKOB 3JIEKTPOHHBIX Map BAICHTHBIX OpOHTaNel onpeaesnseTcss MUHUMAaJIbHBIM B3aUMHBIM
OTTaJIKUBAaHHEM 3aIlOJIHAIONIUX UX IEKTPOHOB

25. Kakora Hanbosee ycToitunBas KoHpopMariysi MOJIeKybl 1,2-audpoMaTana?
aHTH-3aTOPMOXKECHHAs

roII

3aCIIOHEHHAs

JIpyroi OTBET

26. KakoBa HanOonee ycroitunBast KoHGopMaIlysi MOJIEKyIbl 1,2-3Tanuomna?
AHTHU-3aTOPMOKEHHAS

TomI

3aCJIOHEHHAs

JIpYro OTBET

27. KakoBa nmpu4rHa YCTOWYMBOCTH 3aCJIOHEHHON KOH()OpMAaIMK MOJIEKyIbI 1,2-3Tananona’?
BHYTPHUMOJIEKYJISIpHAsi BOJOPOIHAS CBA3b

OTTaJIKUBaHHE NEKTPOHHBIX Tap

3¢ (HeKT KPUCTATUTMYECKOTO TIOTIS

28. Haubomee ycroiunBas koHpuryparwst moiekyiast BeCly, cormactuo teopun ODIIBO
JINHEHas

yrioBast

TpeyroJjbHas

29. Haunbonee ycroitunBas koHpurypanus monexyisl CO2, cornmacHo Teopuu OII1BO
JIMHENHAs

yrioBas

TpeyroibHast

30. Haubonee ycroiunpas konpurypanus mojekyibsl H,O, cornacuo reopun OBI1BO
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JIMHEHHAs
yTIIoBast
TpeyroibHas

31. [puunHa yrnoBoi koHGUrypanuu Monekys HoO :

HaJM4ue 2 HEHO/IeICHHbIX ap Ha aTOMe KUCIOpoa

ANEKTPOCTATHYECKOE B3AUMOJICHCTBHE I aTOMOB BOIOPOA

MCKa)XCHHE MOJICKYJIbI B KPUCTAJLIE 32 CYET YIMaKOBOYHBIX B3aHMOCHCTBHI
HenpMmeHnMocTh Teopuu OIIIBO k manHON MoJeKyie

32. BaJieHTHBIE YTJIBI B MOJICKYJIC YETBIPEXXJIOPUCTOTO YIIIepoa paBHbI (B rpaaycax)
90

120

115

109,5

33. BanenrHsle yriel B MoJiekyse (ropuaa Oopa paBHHI (B rpagycax)
90

120

115

109,5

34. BajieHTHBIE YTJIbI B MOJICKYJIE BBICILIETO (hPTOPHIA CEPhI PaBHBI (B rpaaycax)
90

120

115

109,5

35. ®opma monexynsl ieHTadTopHaa Gocdopa
TPUTOHAJIbHAA 6I/IHI/IpaMI/II[a

OKTa’/Ip

TeTpas’Ap

TeTparoHajJbHas MUpaMuIa

36. B meTozne monekynsipabix opoutaneid Xrokkens (MOX) (2 npas. ot.)
MOJIHOCTBIO IPEHEOPETatoT HHTErpajlaMi MEXKIIEKTPOHHOTO OTTaJIKHBAHHS
aKKypaTHO PacCUMTHIBAIOT HHTETPAIIBI MEXKIJICKTPOHHOTO OTTAJIKHUBAHUS
PACCUUTHIBAIOT XaPaKTEPUCTUKU TT-CHCTEM MOJIEKYJI

37. Ipu pacuerax MK-crieKTpoB MOJIEKYI MEPBBIM MPUOIMIKEHUEM SBIISIETCS
MO/I€JIb TAPMOHUYECKOT0 OCLIAILISATOPA

MO/IEJIb AHTAPMOHHYECKOT'0 OCLHIUIATOPA

npubmkenue Xaptpu-Doka

38. Manas aroMHasi Macca BOJOPOAA NPUBOIUT K TOMY, UYTO

B MK-criekTpax 4acToThl BaJIGHTHBIX KojeOaHui H-X SBASIOTCS BHICOKUMH
B MK-criekTpax 4acToThl BAIEHTHBIX KojieOanuii H-X SBISIOTCS HU3KUMU
BaJleHTHBIEC Kosebanus H-X, kak mpasuiio, He Habmogarores B IK-ciekTpax

39. B K-criekTpockomnuu Boaa

HE MEIIAET CHATHIO CIICKTPOB

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

MeIIaeT CHATHIO CIIEKTPOB, T.K. pa3naraercs npu aeiicteun MK-usnyuenus

MeIllaeT CHATHIO CIIEKTPOB, T.K. pa3benaeT onTuieckue 3nemMeHTs MK-criekrpoMerpos

40. IIpaBuna or6opa B UK-cnexTpockonuu
MPU OTCYTCTBUW M3MEHEHHS JUIIOIFHOTO MOMEHTA, KoJiebaHue MoJieKyIbl HeakTiBHO B K-criekTpe



TP HATMYUHU U3MEHEHUS AUIIOJIbHOTO MOMEHTA, KollebaHne MoJieKy bl HeakTuBHO B K-ciekTpe
NP HAJTMYUH TUTIOIFHOTO MOMEHTA B MOJIeKyJIe, Tr000e Koliebanne MoJeKysl HeakTuBHO B MK-criexTpe

41. TIpaBuna ot6opa B KP-criekTpockonuu onpenenstorcs
M3MEHEHHEM JMIOIBHOTO MOMEHTA MOJIEKYJIBI B XOZ€ KOIeOaH!s
M3MEHEHHNEM MOJISIPU3YEMOCTH MOJIEKYJIBI B X0/Ie KOoJeOaHus
W3MEHEHUEM BIIEKTPOHHOTO CTPOCHUS MOJIEKYJIBI B X0JI€ KOJIeOaHus

42. ]I IeHTPOCUMMETPHYHBIX MOJICKYIT

BCE BO3MOKHBIC KoyieOaHust akTUBHEI Kak B K-, Tak u B KP-criekrpax
BCE BO3MOJKHBIC KoyieOaHMs HeakTuBHEI Kak B K-, Tak u B KP-criekrpax
HHU OJTHO KosieOaHne He MoXKeT OBITh akTHBHBIM U B K-, 1 B KP-crrekTpax

43. BpaHIaTCJ'H)HI)Ie Mepexoabl B MOJICKYJIaX U3Yy4arOT C IOMOIIBIO
MUKPOBOJHOBOI'O U3JTYYCHUA

BHUINMOT'O CBCTa

ITy4Ka 3JICKTPOHOB

CHUJIBHOI'O MAarHuTHOI'O ITOJIA

44. B xauecTBe MepBOro MPHOIMKECHUS BO BPalIaTEIbHON CIIEKTPOCKOITUH UCTIONIBb3YETCSI MOJICIb
Bant-T'opda

AKECTKOro poTaropa

MATKOT0 poTaropa

HEKECTKOI'0 poTaTopa

PaCTSKUMOM NPY>KUHBI

45, Yucno konedaTeNbHBIX CTeeHelH cBo00 bl i N-aTOMHON HETMHEHHOW MOJICKYJIbI
N

N2
3N
4N
3N-6

46. Yucno koiedaTeNbHbIX CTeNeHeH cB00O/IbI /i N-aTOMHOM JIMHEHHON MOJICKYJIbI
3N-6
3N-5
3N+3
2N+2

47. BpamaTenbHas CIEKTPOCKOIHUS 00€CIIEUYnBACT _ TOYHOCTh U3MEPEHHUSI MOJIEKYISIPHBIX TapaMeTpOB
Huskyto (0,1 HM)

cpennroro (0,02 HM)

BeIcOKyto (0,0001 HM)

48. IlepBooTkpriBateny 3¢ hekTa KOMOMHAITMOHHOTO PACCESHUS CBETA
JI.U.Maunensirram

I'.C.Jlanac6epr

H.H.Cemenon

Y.B.Paman

C.Yannpacekap

49. YacroTa kosebaHus s KapOOHWILHOM TPYIIIEI B OPraHUYECKUX MOJIEKYIaX COCTABISAET
1740-1660 cm™

2800-2950 cm™?

700-760 cm™

3500-3320 cm



50. OGacTh «OTIeYaTKOB MajblieB» B MK-CIeKTpOCKOIINN OPraHnYeCKUX COCAMHEHUI
1300 — 650 cmt

COJICPIKUT Y3KOCTICITU(PUYUHBIH HAOOP MOJIOC SIS KAXKAOTO COSAMHECHUS

COJICPIKUT HECTIEIU(UIHBI HAOOP MMOJIOC

JIETKO TIOACeTCs paciIugpoBKe

Bomnpocsl k 3K3aMeHy 10 TUCIUILITHHE
«CTpoeHue BelecTBa
1. Tlepeuncnure OCHOBHBIC TOJOXKEHHSI TEOPHH XUMHYECKOTO CTPOCHHUS. UTO MOHUMAETCS IMOJ[ XUMHUYECKHM

cTpoeHueM?

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

3. Tlosicamte, 9TO CcOOOM MPEACTABIAIOT KOHPOPMAIMH MOJEKYJT M TPUBEAUTE TNPUMEPHI MOJEKYI C
KOH(OPMAITMOHHONW N30MEpHEH.

4. Kak m3MmeHseTcd TOTEHIMAIbHAas SHEPTHsl BHYTPEHHETO BpAIIeHHs ISl MoJeKynbl 1,2-mubpomdTaHa B
3aBHICHMOCTH OT yTJa MOBOpoTa?

5. Kakue Tunsl uzomepun XxuMudeckux coenuHeHuit Bol 3Haere? [lpuBenute nmpumepsl pa3iudHON M30MEpPHU
XUMHUUYECKUX COCTUHEHUH.

6. Kakue n3omeps! Ha3bIBatoTCs 3HaHTHOMepamu? [lpuBeauTe mpuMepsl SJHAHTHOMEPOB.

7. KaxoBel TO4euHble rpymmsl cummerpun Mmonekyn H,S,GeH,,SF,,H,,C ,H, (uadramun),
Fe(C,Hy), (peppouen), ...?

8. Kakyro mHpOpManmro o CBOWCTBAX MOJEKYJ MOXKHO TIOJTYYHTh, €CIIHM W3BECTHA TOUYEUHAS TPYIIa CHMMETPHH
WX paBHOBECHOU KOH(pHUTYypannn?

9. Uro moHMMaeTcs MOJ TEPMHUHOM '"'TUNONBHBIA MOMEHT" MoJieKysbl? KakoB OynaeT NWUIMOIBHBIA MOMEHT
MOJIEKYJIbI TMOKcuaa yrieponaa? Kakosa reomerpuieckasi KOHGUTypamys MOJIEKYIIbI?

10. YeM oTimdaroTCs TUaMarHUTHBIC BEIIECTBA OT MapaMarHUTHHIX? [IpuBemuTe mpuMepsl AMAMArHUTHBIX U
MapaMarHUTHBIX MOJICKYIL.

11. Kak mnpu kinaccu(pUKaluMy DIICKTPOHHBIX, KOJEOATEIbHBIX M BpAIIaTEIbHBIX COCTOSHHM MOJIEKYI
HCTIONIB3YIOTCS TIPEICTABICHUS 00 UX CUMMETpUn?

12. Yem mone3HO BBEACHHWE MPEACTABICHHA O MOBEPXHOCTH MOTeHIManbHOU sHepruu (I1112) momexyn?
[MpuBeaute npuMep KOHPOPMAITHOHHOHN KapThHI.

13. Kakyro uHpOpMALIHIO O CTPOSHUM MOJIEKYJI MOYKHO TOJYYUTh U3 UX BpallaTelIbHbIX CleKTPoB? IlokaxuTe
3TO Ha MPUMeEpE ABYXSIIEPHON MOJIEKYJIBI.

14. T'ne ncnonb3yeTrcs MpeaCTaBICHNE O HOPMAIFHBIX KOJIEOAHUSX MOJIEKYI B XUMHH?

15. Kakyro nH(pOpMALIHIO MOKHO ITOYYUTh U3 KOJIEOATEIBHBIX CIIEKTPOB MOJIEKYI?

16. Kak xnaccupuuupyroT THITBI 3JI€KTPOHHBIX MTEPEXO0/I0B B OJTHOIEKTPOHHOM MPHUOIIIKEHUH?

17. Kakue cBeneHust 00 3MEKTPOHHOM CTPOCHHU MOJIEKYJ MOXKHO TOJIYYUTh M3 WX AJIEKTPOHHBIX CIEKTPOB?
[IpuBenuTe npuMepsl.

18. Uto Brl 3HaeTe 0 MarHUTHBIX MOMEHTAX SIIEP U SJEKTPOHOB B MOJIEKYyJIax?

19. Yto moHumaeTcsi MOJ 3€€MAHOBCKUM pAaCILEIUICHUEM YPOBHEH PHEPTrMU BO BHEIIHEM MAarHUTHOM Moje?

[Touemy ono mpoucxoaut? KakoBsl yClIOBUS MAarHUTHOTO pe30HaHca?
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20. KakoBBI OCHOBHBIC MPUHIIUIIBI, JISKAIIHNE B OCHOBE METOJOB SIACPHOIO0 MarHUTHOTO pe3oHaHca (SIMP) u
3JIEKTPOHHOTO MapaMarHuTHOTro pe3oHanca (JI1P)?

21. Kakue cBOICTBa MOJIEKYJI MOXHO HCCIEAOBATh C MOMOIIBI0 MeTona SAMP?

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

23. KakoBbl OCHOBHBIE COCTABISIOLINE W OCHOBHBIE THUIIBI MEXMOJIEKYISApPHBIX B3aumozeicTeuil? IlpuBeaure
MPUMEDBI.

24. CpaBHUTE CTPOCHHE MOJEKYN MPOCTHIX M KOOPIWHALMOHHBIX HEOPraHWYECKUX cOoequHeHuil. B uém mx
CXOJICTBO M OTIHYHE?

25. Yro ozHagaer TepMuH 'mommdap"? B uéM 3aKmo4aroTCs CTPYKTYPHBIE OCOOEHHOCTH TIOJTH3IPOB?
IIpuBeauTe mpuMepsI.

26. Kakne coeqiHeHNST HAa3bIBAIOTCS KiaTpaTtamMu? KakoBa nx BO3MOXKHasI CTPYKTypa?

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

28. Uto Br1 3Haere o dymiepenax? B 4uéM 0cOOEHHOCTH UX CTPOCHHS?

29. Yro Bel 3HaeTe o cTpyKType )xunkoctei? KakoBa cTpykTypa accolaToB BOJbI?

30. YeM oTIMYaETCsl CTPYKTypa PaCTBOPOB OT CTPYKTYPHI IPOCTHIX KUIAKOCTEM?

31. Kakue MoeKysbl CKJIOHHBI K 00pa30BaHHIO KUAKOKPUCTAIUTHYECKUX (haz?

32. KakoBbl OCHOBHBIE TUIIBI KPUCTATUIMYECKHUX PEILIETOK?

33. KakoBbI OCHOBHBIC THITHI 1€(DEKTOB B PEANBHBIX KpHCTAIIax?

35. B uém nposiBnsieTcst Halmuuue JeeKTOB B peaIbHBIX KPUCTAIIIAX?

36. Uem oTiIMYalOTCS MPOCTPAHCTBEHHBIE TPYHIBI CUMMETPUH KPHUCTAIOB OT TOYEUHBIX TPYIMIl CUMMETPUHU
moutekyn? IlpuBenure npuMepsl.

37. KakoBbl 0coOcHHOCTH KoJeOaHW KPHCTAIJIOB IO CpPaBHEHHIO C KojeOaHWsMH MoJekyil? B kakux
CBOWCTBAX KPUCTAJUNTMIECKUX BEIIECTB ITH KOJICOAHUS MPOSIBIISIOTCS?

38. UTO NpUBOJUT K OTIMYHUSAM MMOBEPXHOCTHBIX CBOWCTB BEILIECTB OT UX 00BEMHBIX CBOMCTB?

39. KakoBa cTpyKkTypa ajicOpOIMOHHBIX CIIOEB?

Oo6pa3zen 3k3aMeHAIMOHHBIX OMJIETOB MO JUCIHUIIIUHE
IK3aMeHALMOHHbINA OmteT Ne 1

1. AromHO-MONeKyisipHOe YyueHWe. PasBuThe mnpencraBieHuii o crtpoeHun aroma. OmbiThl Pesepdopra.
Teopus crpoenust atoma bopa - 3ommepdensaa.

2. JlumonbHbIE MOMEHTHI U BHYTPEHHEE BpalleHHE (Ha IPUMEPE MOJIEKYJIbl JUXJIOPITAaHA).

3. Kax meron BC obbscuser cTpykTypy Moisekyisl 1,2-nuxnopOen3ona? CKOIbKO o —U 77 —CBs3ed U 3a
cu€T KaKuX 3JIEKTPOHOB 00pa3yeT yriepoa B 3Toil Moinekyie? Mmeer Jim 3Ta MoJIeKyla 3JIEKTPHUYECKHN
MoMeHT aunons? [Touemy?

IK3aMeHAIMOHHBIH OniteT Ne 2
1. KopmycKymsipHO-BOJIHOBBIE CBOICTBA MaTepHajbHBIX 4acTWll. YpaBHeHHe [lmanka. Ypasuenwe Jlym nme
Bpoiins. Dddext Komnrona. JTudpakius 21eKTpoHOB.
2. DIeKTpPOHHbIE KOH(UIYpaluy W CBOWCTBa TOMOHYKJIEAPHBIX MOJEKYJ, 0Opa30BaHHBIX aTOMaMH BTOPOTO

nepuona: Li,,Be,,B,,C,.
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3. Kak merox BC o0OmsicasieT cTpoeHue Moiekynbl Bogpl? [louemy yron mexay cBszsmu H — (O OIU30K K
tetpadapudeckomy? Iloctpoiite aToMHO-OpOHMTANBHYI0O MOJENs MOJIEKYJIbl BoAwsl. Kak B merome MO
OOBsICHSICTCA TeoMeTpuyecKas KOHpUrypauus MojieKynbl Boapl? KakoBa ponb MEXMOJIEKYJISIPHBIX
B3aMMOJEHCTBUI B Boae?

IK3aMeHALMOHHBbINA Outer Ne 3

1. Teopernyeckre OCHOBBI ydeHHs O cTpoeHWH BemiecTBa. ComepikaHue TOHATHH 'CTpoeHHe BemecTBa' |
"cTpykTypa BemiecTBa'. PasnmuuHbIe acmeKThl TepMHUHA CTpOGHHWE MOJIEKYN'': TOITOJOTHYECKHUH,
TFCOMETPHUYCCKUH, AIEKTPOHHBIN U JIp.

2. DIeKTpOHHBIC KOH(HUTIYpaluy W CBOWCTBA TOMOHYKJICAPHBIX MOJIEKYJ, 00pa30BaHHBIX aTOMaMH BTOPOTO
nepuopa: N,,N,,0,,0;,0, ,Ozzf,Fz,F;. [locTpoiiTe TepeUYHCICHHBIE MOJEKYJIBI B TEPMHUHAX
MOJIEKYJISIPHBIX OpOUTaIIeH.

3. Kak meronm BC 00BSCHsSET HampaBICHHOCTh KOBAJICHTHBIX cBsi3eii? [locTpoliTe aTOMHO-OPOUTANTBHYIO
MOJIETIb MOJIEKYJbl ammuaka. Ilodemy yron mexay N —H cBsassamu GIM30K K TETpaj’apUUecKoMy?
OOBscHUTE KOH(MUTYPALMIO MOJEKYJIbl C TOYKH 3pPEHUS TEOPUM OTTAJIKWUBAHHUS JJICKTPOHHBIX Tap
BaJICHTHBIX AJICKTPOHOB.

JK3aMeHAIMOHHBIH OnJieT Ne 4

1. OcHOBHBIC IOJIOKCHUSI METOJ/Ia MOJICKYJIAPHBIX opOuTaneidi Xrokkens. Kakue momyiieHus: XapakTepHbI IS
3TOro Metona’?

2. llomaTMe O CHMMETPUH MOJICKYJSIDHBIX OpOHTalell W 0 KOHQUTYpannOHHOM B3amMozeiicteun MO.
[IpuBeauTe mpuMepsl MOJEKYIN, MPU MOCTPOCHUH KOTOPBIX NMPHUXOIMUTCS YYHTHIBATH KOH(OUTYpAIMOHHOE
B3aUMOJICUCTBUE.

3. Kakas xummueckas cBs3p B Meroge BC HaspiBaeTcs JIOKaIM30BAHHOW, W Kakas Ha3bIBaeTCs
nenokanuzoBanHoi? [louemy? [Ipusenure npumepsl. [locTpoliTe Moekyiry 6eH305la B TEpMHHAX aTOMHBIX
1 MOJICKYJISIPHBIX OpOHUTaseH.

IK3aMeHALMOHHLIN onJer Ne 5

1. MonekynsipHble MOJENN pPAa3IUYHOTO YPOBHS B COBPEMEHHOW TEOPHH XHMHUYECKOT'O CTPOCHUSI.
[Tapocrepxuessie momenu S. Bant-['odda u XK. Jle bens. Aromnsie mogenu Crioapra - bpurne6a.

2. lloreHmuanbl WOHU3AIMM aTOMOB M MOJEKyJd. Kak »KCIepuMEHTAlbHO OMpENeNsIOTCS MOTEHITUAIBI
HOHU3alIUU. O6’LﬂCHCHI/IC 3aKOHOMepHOCTeI>'I B U3MCHCHHU IMOTCHUHAJIOB MOHU3AIIUHU MOJICKYI C HO3I/I].[I/H71
metoxa MO.

3. IloctpoiiTe B TepMHHaX AaTOMHBIX opOuTaneid Moiekyny ¢eHona. BrIsiBUTE mpencka3aTenbHbIe
Bo3MoxkHOCTH Metona BC Ha mpumepe denona. Kak meron BC ucmonb3yeTcs i OIEHKH PEaKIMOHHON
criocobHoctu?

9. YuebOHO-MeTOTUYECKOE U HH(OPMALHOHHOE 0DecTIedeHHEe JUCTUILTHHBI (MOTYJIS)

JlutepaTtypa
a) OCHOBHAs JUTepaTypa

1. Kymakos, N.B. Ctpoenne BemectBa: [16+] / U.B. KynakoB; MuHncTepCcTBO 00pa3oBaHus U
Hayku P®, Omckuii rocynapcrBenHbii yHEBepcuTeT uM. ®@. M. JlocroeBckoro. — Omck: OMI'Y um. ©.M.
Hocroesckoro, 2018. - 172 c¢c.: Tabm., wr — PexmMm fgocryma: 1O  TOAINUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=562974. — ISBN 978-5-7779-2314-1. — Texkct:
3JIEKTPOHHBIH.

2. I'pomosa, E.IO. Crpoenne atoma. Xummueckas cBs3b / E.}O. I'pomoBa, JI.A. AnbMeTkuHa,

I'.B. Bynunoposa; MunuctepcTBO 00pazoBanust 1 Hayku Poccun, DenepanbHoe Tocy1apcTBEHHOE OFO/IKETHOE
o0Opa3oBaTejbHOE YYpEXKJIECHUE BbICIIEr0 oOpa3oBaHus «Ka3aHCKMI HaIMOHANBHBIA HCCIICI0BATEIBCKUI
TeXHOJOornueckuil yausepcurer». — Kazane: M3narenscteo KHUTY, 2017. — 108 c.: un. — Pexxum nocryna: mo
moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901. — Bubaworp.: c. 102. — ISBN 978-5-
7882-2276-9. — TekcT: IeKTPOHHBINA.

3. Hupenscon, B. I'. KanToBas xumus. MoseKyJibl, MOJEKYJSIPHBIE CUCTEMBI U TBEPJIbIE TEJA!
yueOHoe mocobue aiis By30B / B. I'. Llupenscon - Mocksa: Jlaboparopus 3uanwuii, 2017. - 522 ¢. (YueOHUK 115
40


http://biblioclub.ru/index.php?page=book&id=562974
http://biblioclub.ru/index.php?page=book&id=500901

BhIciei 1mKkojsl) - ISBN 978-5-00101-502-4. - Tekct: anekrpounsiii // 3BC "KoncynabTant ctyaeHTa": [cair]. -
URL.: https://www.studentlibrary.ru/book/ISBN9785001015024.html - Pexxwm mocTyma: mo MOIIHCKE.

4, Henucos, B.A. Crepeoxumus opranuueckux coeaunHenuit / B.A. denuncos, J.JI. MypblIkuH,
T.H. I'pumienkoBa. — 2-¢ u3., uchp. u jgom. — KemepoBo: KeMepoBckuii rocyapcTBeHHBINH yHUBEpcUTeT, 2013.
— 228 c¢. — Pexxum pocryna: no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=232336. —
ISBN 978-5-8353-1526-0. — TekcT: 21eKTpOHHBIH.

5. Hsamaenko B.II1., OcHOBHBIE TOHSTHS CTepeOXMMHH: YuyeOHOe mocoOue ISl CTYACHTOB U
aCMMpPaHTOB XUMUYECKUX (akynbreToB yHuBepcuteroB / [smuenko B.II. - M.: Texnocdepa, 2017. - 116 c. -
ISBN 978-5-94836-470-4 - Tekcr: osnektponnbiii // OBC "KoncynpranT crynmenta": [calt]. - URL:
http://www.studentlibrary.ru/book/ISBN9785948364704.html

6. [TuBoBapos, C.C. ®uznueckue OCHOBBI TEOPHH ONTHYECKON W PEHTTEHOBCKOH CIEKTPOCKOIIHH:
[16+] / C.C.IIuBoBapoB; Cankt-lleTepOyprckmii rocymapcTBeHHbIH yHHBepcuteT. — Cankt-IletepOypr:

UznatensctBo Cankt-llerepOyprekoro ['ocynmaperBennoro Yuaupepcutera, 2016. — 164 c.: cxem., wi. — Pexxum
nocryna: mo moxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=458095. — ISBN 978-5-288-
05653-6. — TekcT: AIEKTPOHHBIH.

1. Opranunueckas xumus / E.A. ®unarosa, A.B. I'ynesckas, O.B. 151600, A.®. [Toxxapckuii; oTB.
pen. A.B. T'ymeBckas; MwunuctepcTtBo oOpa3oBanusi u Hayku Poccmiickoit ®eneparmn, DenepanbHoe

rOCyJapCTBEHHOE aBTOHOMHOE 00pa30oBaTelbHOE yUpEeKIeHHE BhIciiero oOpazoBanus «HOKHBIH (enepanbHbIid
yHuBepcuteT». — PoctoB-Ha-Jlony; Taranpor: U3narensctBo KOxHOTO (henepanpaOoro yHUBEpcuTtera, 2017. — Y.
2. Apomartnueckue coeauHenus. — 118 ¢ wi. — PexuMm gocTtyma: 1mo  HOONUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=499923. — bubmnuorp.: c. 109. — ISBN 978-5-9275-2392-4.
— TekcT: 3NneKTPOHHBII.

8. lony6er A.M., Ctpoenue BemectBa. CTpoeHUe KpucTawioB: Y4e0. nmocobue / A.M. I'onyOes,
A.A. Bonkog, 1.B. Tatesuuna, B.H. T'opsuesa. - M.: U3natensctBo MI'TY um. H. 3. baymana, 2010. - 35 c. -
ISBN - Texct: oamextponnsid //  OBC  "Koncymerant  crymenta": [caiir]. -  URL:
http://www.studentlibrary.ru/book/bauman_0064.html

9. buoopraanueckas xumus: yaebnoe nocodue ams By3os / H. H. Mouynsckas, H. E. Makcumosa,
B. B. EmenbsnoB; monm HayuHoi pemakiueidt B. H. Yapymmna. — 2-¢ usm., ucnp. u jgomn. — Mocksa:
WznatenscrBo FOpaiit, 2019; ExatepunOypr: U3a-so Ypan. yu-ta. — 108 ¢. — (YHuBepcutethl Poccun). —

ISBN 978-5-534-08085-8 (MznmatensctBo Opaiit). — ISBN 978-5-7996-1920-6 (MU3a-Bo Ypan. yH-Ta). —
Tekcr: anextponnsiii / DBC HOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/438170.
10. Bbepesun, b. JI. Oprannueckas xumust: yaedHoe nocodue amns 6axanaspos / b. 1. bepesun, /. b.

Bbepesun. — 2-e uzn. — Mocksa: U3parensctBo FOpaiit, 2014. — 767 c. — (bakanaBp. AKaaeMHUUECKHi Kypc).
— ISBN 978-5-9916-1584-6. — Texkcr: anextponnsiii // DBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/380242.

11. Aobpamuyk H.C., Hanorexnonoruu. Az0Oyka juist Beex / [Tox pen. FO. . Tpetwsikora. - 2-¢ u3.,
ucnp. u gon. - M.: ®UIMATIIUT, 2009. - 368 c. - ISBN 978-5-9221-1048-8 - Tekct: snextponHsiit // bC
"KoncynbranT cryaenta: [caiir]. - URL: http://www.studentlibrary.ru/book/ISBN9785922110488.html

12. ykun, E. . KomtoumHas xumwusl: yudeOHMK Juis akajemuuyeckoro Oakanmaspuara / E. JI.
ykun, A. B. Ilepuos, E. A. AmMennna. — 7-e u3a., ucnp. u norn. — Mocksa: Uznarensctso FOpaiit, 2019. —
444 c. — (bakanaBp. Akamemuueckuii kypc). — ISBN 978-5-534-01191-3. — Tekcrt: anektponHslit / D9BC
FOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/444075.

13. Tpasenb, B. ®@.3amaum no oprannyeckoii xumuu: ydeOHoe mnocobue /Tpasens B. @.

CyxopykoB A. 10. , Iloxapckas H. A. - 2-e u3a. - Mocksa: Jlaboparopus 3uanwmii, 2020. - 267 ¢. Cucrem.
tpeboBanus: Adobe Reader XI; skpan 10". (YueOnuk mis Beicmied mikonel) - ISBN 978-5-00101-895-7. -
Texkcr: 3JIEKTPOHHBIH / 9bC "KoncynbsTant cTyneHra': [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001018957.html - Pexwum mocTyma: 1o mormcKe.

0) JomoTHUTEILHAA JTUTEPaTypa
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14. Mubkua B.U., Cumkxua b.S., MunseB P.M. Teopus cTpoeHuss MOJEKyd (DJICKTPOHHEIE
000104KH): Yuel. mocobue it yH-TOB. - M.: Brici. mkoma, 1979. - 407 c.

15. Kpacnos K.C. Monekyinsl u xumudeckast cBs3b: Yueb. mocodue. 2-e uza. M.: Beicur. mk.., 1984.
-275c.

16. TareBckuii, B.M. KBanroBas mexaHuka u Teopusi cTpoeHuss monekyn / B.M. TareBckuii. —
MockBa: WzgatensctBo MIY, 1965. — 166 c¢. — Pexum Jgocryma: 1O  TMOIINUCKE. —

URL.: http://biblioclub.ru/index.php?page=book&id=475632. — TekcT: 21eKTPOHHEIIA.

17. Kapanerpstann M.X., [pakun C.H. Ctpoenue BemecTBa. YueO. mocobue i By3oB. M3a. 3-e
repepad. u gom. - M.: Beicmr. mik., 1978.

18. Boposuk E.C., Jlekuuu no maraetusmy / boposuk E. C., Epemenko B. B., Munsnep A. C. - 3-¢
u3M., nepepad. u gom. - M.: ®USMATIIUT, 2005. - 512 c. - ISBN 5-9221-0577-9 - Tekcr: anekrponsstii / 9bC
"KoncynbranT cryaenta: [caiir]. - URL: http://www.studentlibrary.ru/book/ISBN5922105779.html

19. Crpoenue BemecTBa. Meronuyeckue ykasanus uist crynentos. / H.U. JlrotkuH. - Bianukaekas:
Hsn-Bo COI'Y, 1995.

20. Bunkos JI.B. @usnueckne MeTonbl ucciieqoBanus B XuMun // COpocOBCKHiT 00pa3oBaTeIbHBII
xypHai 1996. No5. C. 35 - 40.

21. Butkosckass H.M. MeToa MoneKysIpHBIX OpOWTaneid: OCHOBHBIE HIIEH M Ba)KHBIE CIIEICTBUS //
CopocoBckuii 00pa3oBarenbHbIH xypHalL. 1996. Ne6. C. 58 - 64.

22. I'mpuue I'.B. CtpykTypa Monekyn coieil kuciopozacoiepxamux KucioT // CopocoBckuid
obpazoBaTenbHBIN XypHAI. 1999. Nell. C.40 - 44,

23. Hamua  10.A. CynpamonekyispHas XuMHS: KiarpatHble coeauHeHust //  CopoCOBCKHIA
obpazoBaTenbHBIN kypHaAI. 1998. No2. C. 79 - 88.

24, Hemyxun A.B. KomnberotepHoe moaenupoBanue B xumun // CopocoBckuil 00pa3oBaTebHBIN
xypHas. 1998. Ne6. C. 48 - 52.

25. CrenanoB H.®. [loTeHmmanbHbIE MOBEPXHOCTH B XUMHYECKHX peaknusx // CopocoBCKuit

oOpa3oBartenbHbId xypHaIL 1996. Nel0. C. 33 - 41.

26. CrenanoB H.®. CioxHBIH MHp 3IE€MEHTAPHBIX aKTOB XUMHUYECKHX peaknuii // CopocoBCKuit
oOpasoBartenbHbIl xypHaIL 1996. Nell. C. 30 - 36.

217. Crenanop H.®. Xumwudeckass CBsi3b B TPOCTBIX JIByXaTOMHBIX Mojsiekynax // CopocoBCKHiA
oOpasoBaTenbHbli KypHal 1998. Nel0. C. 37 - 43.

B) IporpaMmmHoe obecnedenne u UHTepHeT-pecypcesl
OGecriedeH OCTYI K COBPEMEHHBIM TIPO(ECCHOHANBLHBIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM

CIPaBOYHBIM M MOUCKOBBIM cuctemam (oubmuoteka COI'Y):
e DJeKTpOHHAN OMOJMOTeKA auccepTamnuii n aBTopedepatoB PI'b (OB/] PI'b)

Tpebyercs peructpanus B oudimorexe COI'Y
o DJBbC «YHuBepcurerckas oudaunoreka ONLINEy

Tpebyercs perucrpanus B oudnmnorexe COI'Y
e JBC «Hayunasi yjekTpoHHas 0udanorTeka eLibrary.ru»

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

dapManeBTHYECKOMY 00Pa30BAHMIO, 2 TAKIKE M0 €CTECTBEHHLIM M TOYHBIM HAYKAM B 11€JI0M
Tpedyercs peructpauus B oudaunoreke COI'Y

e IBC «IOpaiiT» — 00pa3oBaTeJbHasg cpeIa, BKIIYAIOIAT BUPTYAIbHBLIA YHTAJbLHBINA 321

YYEOHHKOB U VY€OHBLIX IOCOOHUH OT aBTOPOB U3 BeAYIINX BY30B PoccHu o BceM HANPABJICHUAM H
CHeIMAJILHOCTAM

Tpebyercs peructpanus B budimmorexe COI'Y
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e Springer Customer Service Center GmbH (6a3a ganubIX, comepsKaIine 3JIeKTPOHHbBIE H3aHNs
m3narenscTBa Springer Nature 3a mepuon 2011 — 2017 rr. (IMOJTHOTEKCTOBAS KOJUICKITUS B KOJTHUECTBE 46
332 xHur)

CaiiT nucTanuonHoro ody4yenuss COI'Y http://Ims.nosu.ru/
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http://www.springer.com/
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DJIeKTPOHHBIE PeCypPChl, 00eceYHBAIOIINE PeaTn3alHI0 00pa30BaTeIbHBIX POrPaMM

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

Ne HaumenoBanue IMpunan Anpec Cgenenus o Ne norosopa Cpok neiicTBus Kou-Bo XapakTtepuct
DJIEKTPOHHOT 0 JICHKH o NpaBo Ha NPaBo o TO4YeK goctyna/ HKa
Ne caiita 3aKJI0YEHHOTO0 10TOBOPA N
pecypca 0CTh obJsaareJe ucnoab3zoBanus IbC nmoJib30BareJiei J0CTynAa
Iorosop Ne 135-06/14 i
o1 12.09.2014 1. 12.09.2014 r.-11.09.2015 . 7000
Iorosop Ne 167-08/15 i
o1 12.09.2015 I 12.09.2015 r.-11.03.2016 1. 7000
Horosop Ne 58-02/16 )
o1 09 03.2016 I 12.03.2016.r.-11.09.2016.1. 7000
Iorosop Ne 202-08/16 )
o1 24 08.2016 I 12.09.2016 r.-11.03.2017 r. 7000
florosop Ne 069-02/17 12.03.2017r. -11.03.2018r. 7000
" Ntp./WwW o 184- -
YHuBepeHTeTCKAs w. «Hexe- Jlorosop Ne 184-08/17 12.09.2017-11.02.03.2018. 7000 Ho IP-anpecy
1 ondanoTeKa CropoHHsIA bibli ot 04.09.2017 0E3TUMHUTHBIN
Online" IlLIIOCIU Menay Iorosop Ne 056-02/18
Tu 2 Uo0- -
o1 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Torosop Ne 163-10/18 i
o1 30.10.2018 17.10.2018r.-31.12.2018r. 7000
Jorosop Ne 21-02/2019 )
o1 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
Horoeop Ne75-06,19 i
Or8.07.2019 01.07.19r.-31.12.2019r. 1000
Horosop Nel71-12,2019 )
o1 10.02.2020 10.02.2020r. - 31.12.2020r. 1000
JneKTpoHHas florosop Ne 095/040100 12.04.2014 1.-11.04.2015 . B IHTALHOM
onobJIHOTEeKA https://dv ot 04. 04. 2014 1. e
. CroponHsst OI'BY "PI'B" 10
2 auccepTanui s.rsl.ru o HB COry
Horosop Ne 095/04/0216
PI'B (31;)1 PFB) ot 18.05.2015 r. 18.05.2015 r.-17.05.2016 . OE3IMMUTHBIH
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http://www/
http://www/

Horosop Ne 095/04/0308
ot 24.08.2016 1.

23.09.2016 r.-22.03.2017 r.

Horosop Ne 095/04/0199 ot
08.11.2017 r.

27.11.2017r. mo 26.05.2018r

Horosop Ne 095/04/0135
or 15.10.2018

15.10.2018r.-15.01.2019r.

Horosop Ne 095/04/0029
ot 19.02.2019

01.03.2019r.- 31.05.2019r

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

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

DJIeKTPOHHASA Croponnsist | http://ww 000 Nol74KC/09-2014 200 kapt goctyna | Oe3THMMHUTHBIHI
T wstudme | (DOTAPy | #OTOROP IS I20I40T 1 90.09.2014r. - 20092015,
«KoHcyabTant dlib.ru/ o
OOO»IlonuTex 300xmoueit 0E3TMMHUTHBIN
CTy/IEHTa» -
pecype» Hlorosop 2)&};;5;))}/903 201901 1 1 03.2019r.01.03.2020r. | mocTyma. 300 Kapr
T ) JIOCTyIa
OOO»IlonuTex
pecype» Horosop Ne208CJI/01-2020 26.01-2020r.-26.02.2021r.
YHuBepcaabHas : florosop Ne 77-11 01.07.2016 1.-31.12.2016 1. Kot-Bo
dlib.eastv ot 04.05.2016 . .
0a3a manHbIX «East- | CropoHHsIs iew.com 000 «HBuc» i No 3100 JIOCTYIIOB besnmumuTtHbIN
Viewy ' OroBop e 5 1U- - HE OTPaHUYCHO
o1 10.01.2017 1. 01.01.2017 r.-30.06.2017 r. p
33?12"{;?:213 00O "Hayunas Jlutien3nonHOE Kon-Bo
on ﬁmll)melca AJIEKTPOHHAS cornamerne Ne 5051 beccpounoe JIOCTYTIOB beznumuTHBIH
eLibrarv.ru oubimoTexa" ot 02.09.2009 r. HE OTPaHUYCHO
Y. http://elib
CroponHsst farv i Horosop
S v Ne SU-20-12/2016-1 Kon-8o o IPoaoec
32 AAHHbIX 000 PYHDB o1 28.12.2016 T 29.12.2016 1.-28.12.2026 . JIOCTYIIOB APECY
«IBC elibrary» 0E3TMMHUTHBIN

JInnien3snonHoe cornamenue Ne
4758

HE OIPaHUYEHO
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DJIeKTPOHHAS
OondanoTeKa
«lOpaiir»

CropoHHsist

biblio-
online.ru

000 «Opaitt»

Kon-Bo

Horosop Ne 1910 B [To IP-ampecy
o1 27.02.19 01.03.2019r. — 01.03.2020r. JIOCTYTIOB e MITHbL
HE OrPaHHYEHO
Kox-s0 ITo IP-ampec
Jlorosop Ne32008816384 01.03.2020 . -28.02 2021 . JIOCTYTIOB APECY
OC3TUMUTHBIH

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

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

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

http://www.chemistry-chemists.com/Uchebniki.html - yaeOHuK#, TpakTHKYMBI # CIIPABOYHHUKH 110 XHMHH.
http://chemport.ru/ - paziau4Hbie y4eOHO-METOANYECKHE MaTEePUAIIBI 10 XUMHHU.

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

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

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

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

10. https://www.edu.ru/ "Poccuiickoe oOpa3zoBanue" denepanbHblii mopran. Karamor o0pa3oBaTelIbHBIX
HHTEPHET-PECYPCOB.

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

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

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

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

N GR~WN

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

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

Ne n/m HaumeHnoBaHnue Ne qorosopa (JiuueH3ust)

Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or 04.2016
1. N
’ Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016

T.

AnTuBupycHoe mporpammuoe | Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. obecrnieueHue 14.03.2019 r, mpoena mo 2021 r.

KasperksyTotalSecurity

[Iporpamma mns O9BM «bank Pazpabotka COI'Y CBUIETENHCTBO O TOCYIapPCTBEHHOM
4 BOIIPOCOB ISl KOHTPOJIA peructpanuu nporpaMMel At OBM Ne2015611829 ot

' 3HaHUID) 06.02.2015 r. (GeccpouHo)

CiscoWebex- Cuctrema | OOO Aiicrexnoroop Ne J183-2020 or 10.08.2020-

S, MIPOBEJICHHsI BEOMHAPOB. 10.08.2021 r.

Cucrema momcka TEKCTOBBIX | Ne795 ot 26.12.2020 (metictBureneH o 30.12.2021r) ¢

6. 3aMMCTBOBaHUI 3A0 «Autu-ITnarnar»
«Antnmarnat.BY3»

IIporpammuoe  obecreyenune | CBoOOaHOE IporpaMMHOe obecrieuenune(6eccpodHo)
7. JUTSE PEAAKTHPOBAHUS
xuMuueckux popmyin Isis Draw

Cuctema TectupoBanust Sunrav | Ne468 ot 03.12.2013 UII Cynratynun P.T.(6eccpouno)
8. WEB Class
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http://plato.stanford.edu/entries/chemistry/
http://www.hyle.org/journal/concept.htm
http://www.vsegost.com/
http://www.chemistry-chemists.com/Uchebniki.html
http://chemport.ru/
http://ximicat.com/
http://www.nehudlit.ru/books/subcat281.html
https://minobrnauki.gov.ru/
http://www2.viniti.ru/index.php?id=238&Itemid=53&option=com_content&task=view
https://www.edu.ru/
http://www.rsl.ru/
https://www.elibrary.ru/defaultx.asp
http://www.lib.msu.ru/
http://www.chemlib.ru/
http://www.chemist.ru/
http://www.chemnet.ru/
https://www.scopus.com/
https://clarivate.com/webofsciencegroup/solutions/web-of-science/

DneKTpoHHas OMOIMOTEKa TUCCEePTAITII
u aBropedeparoB PI'b(OB/] PI'b)

https://dvs.rsl.ru
Tpebyetcs peructpanms B Oudbnanorexke COI'Y

OBbC"YHuBepcuTeTCcKas oubnmoteka | https://biblioclub.ru
ONLINE" Tpebyercs perucrpanus B Gubnuoreke COI'Y
3bC «HayuHast anekTponHas | http://elibrary.ru.

oubnuoreka eLibrary.ru»

Tpebyetcs peructpanms B Oudbnnorexke COI'Y

YuuBepcanbHas 6a3 qanHeix East View

https://dlib.eastview.com

Jlorun: Khetagurov; [Taposs: Khetagurov

9bC «KoHncynpTant CTyJEHTa»
CryneHueckast SIeKTpoHHas: OnOInoTeKa
o METUITHCKOMY "
(dapmaneBTHUECKOMY 00pa30BaHUIO, a
TaKKe [0 EeCTeCTBEHHBIM W TOYHBIM
HayKaM B LIEJIOM.

http://www.studentlibrary.ru
Tpebyetcs peructpanus B Oudnnorexke COI'Y

OBC «Opaiit» - o0OpazoBarenbHas
Cpela, BKIIOYANOIIAs  BUPTYAJIbHBII
YUTATBHBIA 3a)T YY€OHUKOB W YIeOHBIX
nocoOuil 0T aBTOPOB U3 BEIYLINX BY30B
Poccum 1mo BceM HampaBieHUSM U
CHEIUAIBHOCTIM

www.biblio-online.ru
Tpebyercs peructpanus B oudnmmorexe COI'Y
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https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

10. MaTepuajibHO-TEXHUYECKOE 00ecneyeHue JUCHUILINHBI (MOTYJIs1)

No Haunmenosanue HanmeHnoBaHWe MOMEIICHHUH [T IPOBECHUS BCEX BUIOB yUeOHOMN EATSIHLHOCTH, Anpec (MeCTOMOIOXKEHNE)
/1 | y4eOHBIX IPEJAMETOB, | MPEIYCMOTPEHHON YYeOHBIM TUTAHOM, B TOM YHCIIC TIOMEICHHUS JIJISl CAMOCTOSITEIILHOM paboThI, C | TOMEIIEHHIA ISl TPOBEICHUS BCEX
KYPCOB, IUCIUIINH | YKa3aHHEM IepeuHs OCHOBHOTO 000PYIOBAHMUS, YUeOHO-HATIISIIHBIX MOCOOMH U UCTTOIB3YEMOTO | BH/IOB yUeOHOMU JAEATCIHLHOCTH,
(Momyrneit), IpaKTHKH, MPOTPAMMHOTO 00ECITEUCHHSI PeyCMOTPEHHOMN yUeOHBIM
VHBIX BUJIOB yueOHOI TUTAHOM (B CITy4ae peaan3alim
NIEATENBHOCTH, 00pa3oBaTeIbHON IPOrPaMMbI B
MPEIYCMOTPEHHBIX ceTeBo hopMe TOMOTHUTETEHO
y4EOHBIM TUTAHOM YKa3bIBACTCS HAMMEHOBAHHUE
o0pa3oBaTeIbHOMN OpraHU3alMH, ¢ KOTOPOI
IPOrpaMMBbl 3aKJIIOYEH JIOTOBOP)
1. |Crpoenue BemectBa | Y4yeOHbIe ayTHTOPUH JJIsI IPOBEACHHUS 3aHATHI JIEKIIHOHHOIO THIIA, CECMUHAPCKOr0 THIA, Poccuiickas @eneparus, 362025,

rPYNNOBBIX M MHIUBUAYATbHBIX KOHCYJbTALU, TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHOI
aTTecTalMy, a TAK)Ke CAMOCTOATEIbHOI padoThl 00yUaOUIUXCS: IPEIOAABATEIBCKUI CTO,
CTYJI, CTOJIBI U CTYJIbsI ISl 0Oy4aromuxcs, kadeapa, KiaccHas JT0CKa.

O6opymoBanue: MuTtepaktuBHas mocka Smart Board — 1 mt.; Pabouas cranmms RU Ergo Home
123/ Keyboard USB/mouse optical USB/400 W 17 — 1 mrr. [IpoeKIinOHHOE MyJIbTHMEANIHOE
obopynoBanue (MyapTUMenUiHBINA IpoekTop Optoma Dx 327 ¢ NOTOI0YHBIM KPETICHUEM-
kponmreitn Kromax PROJETOR-10 ast mpoektopoB 3 cr. HakioH; Dkpan DINON Manual
180x180 MW- 1 mrT.

[porpammHoe obecrieuenune: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Security Cloud); Cucrema tectupoBanus Sunrav WEB Class (beccpounoe
I10); IIporpammMHOe obecrieueHne AJIsl pelaKTUPOBaHUsE XUMUUeckux (opmya Isis Draw
(beccpounoe I10); KorcynpranT mitoc; CucteMa moucka TeKCTOBBIX 3aUMCTBOBAaHUN
«Antumnaruar.BY3»; IIporpamma st OBM «baHk BOIpocoB /U1 KOHTPOJIS 3HaHUI»; ["apaHT;
Cisco Webex; 1eMOHCTpallMOHHBIE W Y9eOHO-HATIISITHBIE TOCOOHsI (BUACONIPE3CHTAITHS).

Pecrry6mmka CeBeprast Ocernst —
Ananus,

ropox Bianukaskas,

yinuna Baryruna, nom 44-46,
yaeOHbIi Kopiryc Ne 7, aya. Ne 606

Jladoparopusi ®U3HKO-XHUMHUYECKHUX METO0B AHAJIN32 OPraHUYeCKUX COeIMHEeHUI IS
NMpoBe/leHUs 3aHATHII CEMHUHAPCKOro THIA, JIAa00PaTOPHBIX 3aHATHH, KypCOBOIo
NPOEKTHPOBAHNSA (BBINOJHEHHUSI KYPCOBBIX padoT), IPYNNOBLIX 1 HHIMBHAYAJIBHBIX
KOHCYJIbTAINI, a TAKKe CAMOCTOSITeIbHOM padoThI 00y4AIOIINXCSI: TIPENOIaBaTebCKUN

CTOJI, CTYII, CTOJIBI ¥ CTYJIBS JIJISl 00y4aIoNInXcs, JabopaTOpHBIE CTOJIBI, Kadepa, KIIacCHas JIOCKa.

O6opynoBanne: MyIbTUMEIUIHBIN MPOEKTOP ¢ 3KkpaHoM (MyIbTHMETUITHBIN TPOEKTOP
OPTOMA projector DX32, ¢ moTonouHbIM KpersieHneM u HaO. kabeneil — 1 mr. Kommbrorep
n/xomr. knacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3VY+/knasuar — 1mrt.
Kommerorep Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3V — lmr.Komneiotep B

Poccuiickas ®enepauust, 362025,
PecniyOnuka

Cesepnas Ocertust —AnaHus,
ropoa Brnanukaskas,

ynuua Batytuna,

oM 44-46, yae6HbIN KOpITyC Ne 7,
ayn. Ne 318

49




kommiekTe (Monutop (AOC E2250Swnk <Black>)//Cuctemn — 3.

IIporpammuoe obecreuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Security Cloud); Cucrema tectupoBanus Sunrav WEB Class (beccpounoe
I10); IIporpammuoe obecredeHue Al peIakTHPOBaHKs XUMUIeCKuX (hopmyit Isis Draw
(becrumatroe I10); KoHCynmbTaHT TUTFOC; IEMOHCTPAIIMOHHBIE U y4eOHO-HATIIATHBIE TIOCOOS
(BuIeompe3eHTanus,)

Jlaboparopuoe obopynoBanue: Boitsokaol mikad - 1 mwt. [Torenmmomertp T1I1-63M -1mr.
Honspumetp kpyropoit CM-3 -1mt. Criektpodorometp 19 5400 YO -1mrt. Tepmoctar Huber
CC-K6 — 1mt. Xpomaro-macc-criekrpomerp ThermoScientific - TRACE 1300 ISQ (Thermo
Fisher Scientif — 1 wr. Kommbtorep Dell (cuctemusiit 6iiok+monuntop) — lmir. [Torenmumocrat SP
50 — lmrr. Mcrounuk 6ecriepeboitraoro muranust APC-SURT6000 — 1mrt. Komnencorpag OH 814
— lmt. Becor anamutnyeckne BA-35 — 1 mt. Becsr maboparopasie npenmsnonasie ET-30011 —
lurt. [Meus mydensras CHOJI -11t. Memanka BepxaenpuBogHast EUROSTAR 40 — 1.
Memmanka marautHas IKA RST — lmt. Menranka marauTHast MEOroMecTHas 6/moa. — 1. Hacoc
MemOpanHbIi BakyyMHbI V700 — 1. Hacoc Bakyymusiid PBH-20 — 1. XomoauiasHUK
nByxkamepHblii SAMSUNG RT — 1.

JlaGopaTopuu: KOMNBIOTEPHBIE KIACChI ISl IPOBEJAEHHS] TEKYIIEro KOHTPOJISI U
NMPOMEKYTOYHOM aTTecTallui, a TAK:Ke CAMOCTOSITeIbHOH padoThl 00y4aroIMXC:
NPEenoJaBaTelIbCKUi CTOJI, CTYI, CTOJIBI U CTYJIbS U 00ydarommxcs, kadeapa, Ki1accHas JOCKa.
O6opynoBanue: KoMmnbroTeps! 111 KOMIBIOTEPHOTO Kilacca B KoMIuiekTe (12 pabounx mMecT) ¢
POrpaMMHBIM 00ecIieueHHEM, BBIXOJIOM B ceTh MIHTEpHET U IOCTYIIOM B 3JIEKTPOHHYIO
uHpOpMaMoHHO-00pa3oBatensHyto cpeny COI'Y; ucrounuku 6ecrniepedoiiHoro nutanus, Ippon,
koMmMmyTatop st kinacca D-Link DGS-10240, uatepakTiBHAs JOCKa
787(1702070/15112/11344/2+ npoexrop Beno MX503.

IIporpamMmHoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Security Cloud); Cucrema tectupoBanust Sunrav WEB Class (beccpounoe I10);
IIporpaMmMHoOe obecnieueHue A pelakTHpoBaHus xuMuueckux ¢popmyn Isis Draw (beccpounoe
[10); KoncynwsranT miroc; Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHMM «AHTHIUTaruaT BY3»;
IIporpamma aist 3BM «baHk BOIIPOCOB st KOHTpOJIs 3HaHuk»; ['apanT; Cisco Webex;
JEeMOHCTPaLIMOHHBIE M y4eOHO-HAIIISAHbIE TOCOOUs (BUICONIPE3CHTALIHS)

Poccuiickas ®enepammst, 362025,
Pecrry6mmka CeBeprast Ocerunst —
Ananmus,

ropox Binanukaskas,

ynuua Batyruna, nom 44-46,
yueOHsIii kopryc Ne 7, ayn. Ne 614

Bbubéanorexka, B TOM YHCJIe YNTATbHBII 3aJI: CTOJIBI U CTYJIBS JUII 00YYaONTUXCS, KOMITBIOTEPHI
B komiutekTe (10 pabounx MecT) ¢ MporpaMMHBIM O0ECIICUSHHUEM, BHIXOIOM B ceTh MIHTEpHET 1
JIOCTYIIOM B JIEKTPOHHYIO HHPOPMAIMOHHO-00pa3oBarenbHyto cpexy COI'Y

[porpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip;

Poccuiickas ®enepauus, 362025,
Pecniy6mmka Ceseprast Ocerunst —
Ananus,

ropoJ Bnagukaskas,

ynuna Leperenn/Barytuna, nom
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WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Security Cloud); KoucyneranT mitoc; I'apanT; Cisco Webex;

OBC"VYuuBepcuterckas oudmunoreka ONLINE" https://biblioclub.ru

OBC «KoucynpTanT ctyaentay»  http://www.studentlibrary.ru

OBC «IOpaiit» www.biblio-online.ru

16/19, yuebubIit kopmyc Ne 6
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https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

11. JIuct 00HOBIeHHMS/AKTyAIN3AIUN

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

1. 3aMEHUTh CTPOKY B II. 3.2
besonacHocTh YK-8. Criocoben co3maBath U MOJJICPKUBATH B MIOBCEIHEBHON JKU3HU U B
KHU3HEEATEIIbHOCTH npodeccuoHaTbHON JeSITebHOCTH Oe3omnacHble yCIOBHUS

KHU3HENEATSIBHOCTH Ui COXPAHEHUs TNPHUPOTHOU cpenbl, oOecredeHus
YCTOMUMBOro pa3BUTUs oO0IIeCTBAa, B TOM 4YHCIE IpU yrpo3e u
BO3HUKHOBEHUH YPE3BBIYANHBIX CUTYaIlMi 1 BOCHHBIX KOH(INKTOB

2. 3aMeHUTH CTPOKY B 1. 3.3

duzuko- OIIK-4 CnocobeH miaHupoBaTh paOOThl XMMHUYECKOM HaIlpaBIEHHOCTH,
MaTeMaTHyecKas 1 oOpabaTbiBaTh UM  HMHTEPIPETUPOBATH  IOJYYEHHBIE  PE3YJIbTaThl €
KOMIIBIOTEpHAsI UCTIOJb30BAHUEM TEOPETHYECKMX 3HAHUW H TPAKTUYECKUX HABBIKOB
IpPaMOTHOCTh NPU peleHysi MaTeMaTHYEeCKUX U (PU3NYECKUX 3a/1a4

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

BHeceHHbIC M3MEHEHUsSI PAaCCMOTPEHBI U YTBEPKJICHBI HA 3aceaHuK KadeIpbl OpraHUuYecKOn
xumun oT «03» utons 2021 r., mpotokosa Ne 9.

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