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[Tporpamma yueGHolt aucumnrmuel «CTpoeHNE BELIECTBA) COCTABIEHa Ha OCHOBaHWH [ oc-
YapCTBEHHOr0 00pa3oBaTeNbHOr0 CTaHAApTa BbICIIEro nmpodeccuonatbHoro obpasosanus (I'OC
BIIO) Jloneuxoit Hapoanoii Peciy6muku (JIHP) no wanpasnennto noarotoku 04.03.01 Xumus,
YTBEPKAEHHOro npukasoM Munucrepcrsa obpasoanust u Hayku JTHP Ne 454 or «20» anpens
2016 r.;

Topsiika opranusaunn yue6HOTo npolecca B 06pa3oBaTeNbHBIX OPraHU3alKAX BBICIIETO Mpodec-
CHOHaNbHOro obpaszosanus Jloneukoit Hapoanoii PecriyGnuiku, yTBepKAEHHOrO TpUKazoM MuHH-
crepcTBa oOpasosanus u Hayku JIHP Ne 1171 ot «10» HosOps 2017 r.;

y4eGHOro IjIaHa ¥ OCHOBHON 00pa30oBaTeNbHON MPOrpaMMbl BBICIIETO MPO(ecCHOHATLHOrO
obpa3oBaHusi HanpaBieHus MoArotoBku 04.03.01 Xumus, paspabortanuerx 8 OV BITO «JloHen-
KWW HALMOHAJIbHBIA YHUBEPCUTETY.

PazpaboTtunk:

HouenT xadeapel Gpuznueckoii XuMum,
K.X.H., IOLUEHT H.A. Typosckuii

[Iporpamma yueGHOM AMCUMTIIMHEL yTBepmneHa Ha 3ace;1aHnn Kadenps! puznueckoi xu-
MUK
[TpoTtokon Nel3 ot «28» mapra 2020 r.

3aBenyroumit kadeapoit \74_’4- B.M. Muxaneuyk

v

[IporpamMma yueGHON AMCUMIIIMHBL 0106peHa yueGHO-METOANYECKOH KOMUCCHEH XUMHYe-
cKoro (akynbrera
[Tporokos Ne 3 ot «15» anpens 2020 r.

[Tpencenarens yueGHO-MeTO IMUECKOI M P

KOMUCCUU (dakynbTeTa H.B. A6noukoBa




1. OBJIACTDb IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLECCE

VYyeOnas aucuuranHa «CTpoeHHEe BEIIECTBa» OTHOCHTCS K BapHATHUBHOW 4acTu mpodeccro-
HajgpHOTO Oyoka mucturuinH (I16.BC.6) moaroroBku cryneHtoB OY bakamaBp 1Mo HanpaBiIeHHIO
noarotoBku 04.03.01 Xumus. AucuuiuinHa peanu3yercss Ha xumuueckoM ¢axyibrere JJonHY ka-
dbenpoii pusnyeckort xumuu. (OCHOBBIBaeTCA Ha 0asze muctuiuinH: «Heopranwdeckas XumMusy, ,
«Oprannueckas XxuMusy, «Dusznueckas xumusy», «KBanroBas xumusy», «MHpopmatukay. SABnsercs
OCHOBOM J1JIs1 BBITIOJTHEHUSI TUTITIOMHOM paboThl OakaiaBpa.

2. CTPYKTYPA JMCIMIIVIMHBI

Xapaxmepucmuka yueonoi Oucyuniunl

CrenmaabHOCTh 04.03.01 Xumus
Crenuann3amnus

OO6pa3oBareapHas mporpaMmma bakanaBpuat
Kpanuduxanms AkagemMuuecKuil OakantaBp
KonnuecTBo coziepkaTrebHbIX MOYJICH 1

JuctummHa 6a30Boi / BApUaTUBHOM 4acTu

. BapuaTtuBHas gacts npohecCHOHATHLHOTO 0JI0Ka
00pa3zoBaTeIbHON MPOTPaMMBbI

®opwmbl kouTpoJist (MK, sk3amen, 3auer) MK, 3auer
Mokasatemnt ouHasi hoopma oOyde- | 3aouHas popma oOyue-
HUS HUs
KonndecTBo 3a4eTHBIX eAUHUILL (KPEAUTOB) 2.5
I'on moaroroBku 4
Cemectp 7
KonnuecTBo yacoB 90
- JIEKITMOHHBIX 18
- IPAKTUYECKUX, CEMUHAPCKUX -
- 1a0OPaTOPHBIX 18
- CaMOCTOSITEIbHON pabOThHI 54
B T.4. UHAMBHUAYaJIbHOE 3aJ]aHKe -
HenenrHOE KOIMYECTBO YaCOB, 5
B T.4. ayIMTOPHBIX 2

3.OIMCAHHUE JUCIIAITJIMHBI

Hean:

—  nedazocuueckas — (HOPMUPOBAHKUE Yy CTYIACHTOB IMAHOPAMbI 3HAHUN O aTOMHO-MOJIEKYJISIPHOM
APXHUTEKType M DJIEKTPOHHOW CTPYKType XHUMHUYECKHX COCIMHCHHH Ha MOJCKYJISIPHOM H
CYIpaMOJICKYJIAPHOM YPOBHAIX, MOATOTOBKA XUMUKOB, KOTOPBIC YMCIOT IPUMCHATH BO3MOKHO-
CTH COBPEMEHHOM CTPYKTYPHOU XUMHUU ISl pEIIEHUS TEKYITUX XUMHUECKHX MPoOIIeM;

—  Oudakmuyeckas — YCBOSHHWE 3HAHH, MPETyCMOTPEHHBIX MPOTrpamMMoi, Ojaromapsi IielieHa-
MpaBJICHHOMY COTPYIHUYECTBY MpEToaaBaTess U CTY/ICHTA;

—  Memoouveckas — BBICIUTH TIIABHOE 3BEHO B KaXJOH Teme, 4To OyIeT crocoOCTBOBAThH (op-
MHPOBAHUIO OCHOBHBIX IMOHATHUH MO Kypcy, (GOpMUpPOBaHUIO 3HAHWI B pe3yjIbTaTe aKTHUBU3A-
o IIO3HaBaTEIbHOMI ACATCIIbBHOCTU CTYACHTOB, IPUMCHCHHUEC PA3JIMYHBIX MCTOJ0B aKTHUBHOI'O
00yJeHwUsI.

3agaun:
- PACKPBITh 3aKOHOMEPHOCTH aTOMHO-MOJIEKYJISIPHOW apXUTEKTYPhI U AJICKTPOHHOU CTPYKTYPHI
MOJIEKYJIIPHOI'O U CYIPAMOJIEKYJISIPHOI'O YPOBHS OpraHU3alMH BEIIECTBA; IOATOTOBUTE CIIE-
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LAAJUCTa - XUMHKA, KOTOPBIH, ONMHUPasACh HA OCHOBHBIE KOHLEMIHIN aTOMHO-MOJIEKYJISIPHOMN
APXUTEKTYPHI M AJIEKTPOHHOU CTPYKTYpPHl XUMHUYECKUX COCAMHEHHUH CMOXET OOBACHUTH UX
CBOMCTBA.

BBIACIIUTbL MCTONOJIOTMYCCKHN BAKHBIC BOIIPOCHI XUMHHU U HA KOHKPCTHBIX IMPUMCPAX IMMOKA3aTh
B3aUMOCBSI3b CTPOCHHMS BELIECTBA HA MOJEKYJSIPHOM M CYIIPaMOJIEKYJIPHOM YPOBHSX C €ro
CBOWCTBaMH.

pa3BUTHE YMEHUW, KOTOPBIE TIOMOTYT TPaMOTHO IPUMEHATHh METO/IbI COBPEMEHHBIE TEXHOJIO-
TUU CTYKTYPHON XMMUHU IIPY PELICHUU PA3INYHbIX 3324,

JaTh B pyKU OyIyIIUM CIIeHHaINCTaM-IKCIIEPUMEHTaTOpaM HHCTPYMEHT, KOTOPBINA MO3BOJIIII
6LI MMPOBOAUTH KBAHTOBO-XUMUYCCKHUEC UCCIICAOBAHUS C UCITIOJIB30BAHUCM BCCX BO3MOKHOCTEH
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTMH KBAaHTOBOM XUMHUHU IPU PEIICHUH TUIUYHOTO
[MKJIA 33]1a4: pacyeThl TEOMETPUUYECKUX XAPAKTEPUCTUK MOJIEKYII; TOCTPOCHUE KapT pacrpe-
JIeJIeHUs] JIEKTPOHHOW IJIOTHOCTH BJOJb Pa3HbIX CEYEHHUM B MPOCTPAHCTBE MOJEKYIBI; pac-
YCThl AUIIOJIBHBIX MOMEHTOB U 3Hepr1/1ﬁ HOHU3AUU MOJICKYIJI; PACUYCThl MTOBCPXHOCTHU ITOTCH-
IUATBHOW SHEPTUM XUMUYECKUX PEAKIIUM.

TpeboBaHusi K pe3yJbTaTaM OCBOEHUSl IMCUMILUIMHBI: [Iporecc M3yueHus NUCHMILIAHBI

«CTpoeHue BellecTBa» HalpasileH Ha (POPMUPOBAHUE IIEMEHTOB CIEIYIOIUX KOMIETEHIIMN B CO-
oreerctBuM ¢ ['OC BIIO JIHP no nanpasienuto noarotroku 04.03.01 Xumust 1 0CHOBHO# 00pa3o-
BaTEJIbHOW IPOrpamMMbl BBICHIETO MPO(ECCHOHAIBHOIO 00pa30BaHUs HANpaBIEHUS NOJATOTOBKU
04.03.01 Xumus:

a) o0mekyJabTypHbIX (OK):
CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI (prytocopcknx 3HaHWMA A (HOPMUPOBAHHSI MHUPOBO3-
3penueckoit mozunmu (OK-1);
CIIOCOOHOCTBIO K caMoOpraHu3anuu u camooodpazoBanuto (OK-7).

0) oomenpogeccnonanbubix (OIIK):
CIIOCOOHOCTBIO HCIIOJIB30BATh MOJIyY€HHbIE 3HAHUSI TEOPETHUECKUX OCHOB (hyHIaMEHTAIbHbBIX
pa3zesIoB XUMHH MpHU pereHnn npodeccrnonanbubix 3amad (OIMTK-1);
BJIQJICHUEM HABBIKAMHU MPOBEICHUS XUMHUYECKOTO IKCIEPHUMEHTa, OCHOBHBIMH CHHTETUYCCKU-
MU ¥ aHAJUTHYECKUMH METOJaMH MOTYYCHHS U UCCIICIOBAHMS XUMUYECKIX BEIIECTB U Peak-
it (OI1K-2);
CIIOCOOHOCTBIO MCTIOIh30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAMCIUILINH B TIpodec-
cuoHanbHOM nestenbHocTy (OITK-3);
3HaHHEM HOPM TEXHUKH O€30MaCHOCTH U YMEHHEM pPealn30BaTh UX B TaOOPATOPHBIX M TEXHO-
nornuecknx ycnoBusx (OITK-6).

B) npogeccuonanbubix (I1K):

HAay4YHO-UCcJIeA0OBaTC/IbCKaAA 1€ATCJIbHOCTD

CHOCOOHOCTBIO BBIMIOJHATH CTAHAAPTHBIE ONepanuy 1o npeanaraeMbiM meroaukam (I1K-1);
BJIaJIcHHEM 0a30BBIMH HaBBIKAMU MCIIOJIH30BAHUSI COBPEMEHHOM ammaparypsl IpH MpOBEICHUH
Hay4dHbIX uccnenoBanuii (ITK-2);

BJIQJICHUEM CUCTEMOH (yHIaMEHTANbHBIX XuMudeckux nonstuid (I1K-3);

CHOCOOHOCTBIO NMPHUMEHSATh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI M 3aKOHOMEPHOCTHU pa3-
BUTHUS XMMHUUYECKON HAYKH IIPH aHAJIN3€ NOJy4eHHBIX pe3ynbTaroB (11K-4);

CIIOCOOHOCTBIO MOJTy4aTh M 00padaThiBaTh Pe3ybTaThl HAYYHBIX SKCIIEPUMEHTOB C MOMOIIBIO
COBpPEMEHHBIX KOMITbIOTepHBIX TexHoJoruu (I1K-5);

BJIaJICHMEM HaBBIKAMM IIPE/ICTABIICHUS MOJIYYECHHBIX PE3y/IbTaTOB B BUAE KPATKHUX OTYETOB M
npesenrtanuii (I1K-6);

BJIaJICHHEM METOJaMH Oe30MacHOTO OOpaIleHHs ¢ XMMHUYECKMMH MaTepualaMH C Y4eTOM HUX
buznueckux u xumuueckux cpoicts (ITK-7).

NMPOU3BOACTBCHHO-TCXHOJOTrHIECCKadA ACATCJIbHOCTD



— CIIOCOOHOCTBIO HCIOJIb30BATH OCHOBHBIE 3aKOHOMEPHOCTH XHMHYECKOM Hayku M (pyHIaMeH-
TaJbHBIE XUMUUYECKUE TIOHATUS IIPU PELIEHNN KOHKPETHBIX MTPOU3BOACTBEHHBIX 3a1a4 (I1K-8).

OPraHHU3alMOHHO-YIPABJIEHYECKAS 1eATeJbHOCTD:

CHOCOOHOCTBIO TIPUHUMATH PEIICHUSI B CTAaHAAPTHBIX CUTYyallUsiX, OpaTh Ha ce0s OTBETCTBEHHOCTh

3a pe3ynbTaT BeimoaHeHus 3aaannii (I1K-12).

B pe3yabTare uzyueHusi y4eOHOH TUCHUNIINHBI CTY/IEHT J0JKeH
3HATh:
- OCHOBHBIE TOJIOKECHHSI KIIACCHYECKONM U KBAHTOBOM TEOPHUH CTPOSHUS BEIIECTBA;
- OCHOBHBIE ITIOHATHS ATOMHO-MOJIEKYJIIPHOU apXUTEKTYPbl XUMUYECKUX COCIUHECHUM.
- KITIOUYEBBIC KOHIICIIIIUU CTPYKTYPHOU XHUMHH;
— 3aKOHOMepHOCTI/I CBsA3HU BHCKTpOHHOI‘O CTpOCHI/IH XUMHNYCCKUX COGZ[I/IHGHI/IP'I C Uux CBOﬁCTBaMH
1 PEaKIIMOHHON CTIOCOOHOCTHIO.

yMeTh:

— MOJTy4aTh CTPYKTYPHO-XUMHUYECKYIO HHPOPMAIIO MOJIEKYJISIPHBIX 00BEKTOB METOJAMHU MO-
JEKYISIPHOTO MOJEIUPOBAHUS:

— ONpE/IETUTh PABHOBECHYIO CTPYKTYPY;

— poBecTH KOH(GOPMAIIMOHHBIHN aHAN3;

— paccurTaTh SHEPTHIO HOHU3AIMU B BEPTUKATHLHOM U aIMa0aTHUYeCKOM MPUOIMIKEHUH, a TaK-
ke 1o TeopeMe Kymnmanca;

— paccuuTaTh YHEPTUIO TUCCOLUALINA XUMUYECKUX COCTMHEHUI Ha MOHBI WIIH PaJNKaIbI;

— paccuuTaTh JUMOJIbHBIE MOMEHTBI M MCIOJB30BaTh UX ISl 0OOCHOBAHHUS PE3YJbTaTOB KOH-
(bOopMaIMOHHOTO aHAIN3A,

— AQHAJIM3UPOBATh IOJYYEHHBIE PE3YyJbTaThl, ONUPAsCh HA 3HAHMUS KOHUENUUN CTPYKTYPHOM
XUMUU;

— HCIIOJIB30BATh MTPOrpaMMbl CTPYKTYPHOU XUMUU JUISl pEHICHUSI XUMUYECKUX 3a]1a4;

— OCYIIECTBUTH MOUCK HEOOXOTUMBIX (PU3UKO-XUMHUYECKUX JAHHBIX B AJIEKTPOHHBIX HCTOYHHU-
KaX Hay9HOW XUMHUYECKON MH(OpMAIUH;

— MPUMEHSTh CBOW 3HAHUWS HA MPAKTHKE W BJIAJIETh HABBIKAMH Pa0OThI HA COBPEMEHHBIX KOM-
MBIOTEPHBIX CUCTEMAX;

— TBOPYECKHU MOAXOAUTH K PEIICHUIO 33]1a4H;

— MPOBOAMTH MOMCK CTPYKTYPHOU MH(OPMALIK B COBPEMEHHBIX 3JIEKTPOHHBIX PECYpCax;

— IPOBECTH U 0OOCHOBATH BHIOOpP METO/A CTPYKTYPHOH XUMHH, KOTOPBI HEOOXOIUM JUIS pe-
LIEHUS TOCTaBICHHON 3a/lauu;

— OpPUEHTUPOBATHLCS B KPYr'e OCHOBHBIX MPOOIEM COBPEMEHHON CTPYKTYPHOU XUMUHU.

BJIA/IETh:

METO/IaMH MCCIIEIOBAHUS CTPYKTYPHONU XUMUU ISl pEHICHUSI KOHKPETHBIX XUMUUYECKUX
3a/1ay;

— HaBBIKAMH MPUMEHEHHS] OCHOBHBIX IMOJIOKEHUM KBAaHTOBOW XMMHUHU JUIsI aHANIM3a CBOMCTB XU-
MHYECKUX COCTUHCHHIA,

— HaBBIKAMH TPUMEHEHHSI OCHOBHBIX IOJOKEHUU CTPYKTYPHOM XMMHHU JUIsl aHalu3a CBOWCTB
XUMUYECKHUX COETUHECHMUI;

— METO/I0JI0THEN KBAHTOBO-XUMHUYECKOTO OINPEAESACHHS TPOYHOCTU XUMUYECKON CBS3H;

— METO/I0JIOTHEN KBAHTOBO-XUMHUYECKOTO OIPEAEICHHS TapaMETPOB AIEKTPOHOJOHOPHBIX U
ANEKTPOHOAKLENTOPHBIX CBOMCTB XUMUYECKUX COCIUHEHU;

— METO/I0JI0TUEN KBAHTOBO-XUMHUYECKOTO ONPEAEICHHS TUMOIbHBIX MOMEHTOB XUMUYECKUX
COCIMHEHU;

— METO/I0J0THEN KBAHTOBO-XUMHUYECKOTO ONPEAEICHHS SHEPTUU JIEKTPOHHBIX IIEPEXO0I0B U3
OCHOBHOTO B BO30YX/ICHHOE 3JIEKTPOHHOE COCTOSICNE XUMHUECKUX COSAMHECHHUIA,

— METO/I0JI0THEN KBAHTOBO-XUMHUYECKOTO MPOrHO3a HAPABIICHUS IPOTEKAHNUS XUMHYECKOU
peakiuu;



— METOJIOTHEHN aHalln3a Pe3ybTaTOB MOJIEKYJISIPHOTO MOJIETHUPOBAHUS METOJaMH KBAaHTOBOM

XHMUH;

- MCTOI[OJ'IOFPICﬁ pacue€Ta KBAaHTOBIO-XUMHUYCCKUX NHICKCOB peaKHHOHHOﬁ CITOCOOHOCTH XUMHU-

YCCKUX YaCTHUIl BCIICCTBA,

- METOJIOJIOTHEH KBAUTOBO-XUMHUECKOM OICHKU KMHECTUYCCKUX U aKTHUBALIMOHHBIX IMapaMETPOB

XAMHUYECKOU PEaKLUM.

4. COIEPXAHUE JUCIUIIVIMHBI U ®OPMbI OPTAHU3AIIUU YYEBHOI'O

IMPOLOECCA

IopsinkoBbIid HOMEP U
HAHMMEHOBaHUE TeMbI

Kparkoe cogep;kanue TemMbl

Cooeporcamenvhutii mooyas 1

MounekynsipHas CTpyKTypa XUMHYECKMX YacTHI] Belle-
ctBa.Tornosornyeckass ¥ reOMEeTpucecKasl MOAENb MOJIEKY-
JSPHOM CTPYKTYpbI BemlecTBa. Cratnyeckas U AMHAMHUYeE-
CKasi MOJIEIb MOJIEKYJISIpHOM CTPYKTYphI BemectBa. L, T, 1
- MOJENb MOJEKYISPHOU CTPYKTYpbl KOHIECHCHUPOBAHHOU
¢a3bl BemecTBa. BrnusiHue arperaTHoro COCTOSIHUSL Ha MO-
JEKYJISPHYIO CTPYKTYpPY XUMHYECKMX YacTHUI] BELIECTBA.
CTepeoXMMUYECKOe OMUCAHUE MOJEKYISIPHOU CTPYKTYPBHI.
[TapaMeTpsl MOJEKYISPHOW CTPYKTYpbI, BHYTPEHHHE KO-
OpJIMHATHI XUMUYECKUX YACTHUI[ BEIIECTBA. .

Tema 1.

MonekynspHas CTPYKTypa
BEIIECTBA

Tema 2.

MeTtononornyeckue ACHEKTHI
YCTaHOBIIEHUSA MOJIEKYJISIPHOU

CTPYKTYpbl BelllecTBa AU(PPaKIIH-
OHHBIMH METOJaMH CTPYKTYPHOMH
XUMUH

Meroaonornyeckue acrneKkThl YCTAHOBJICHUSI MOJIEKYJISp-
HOM CTPYKTYpHI BEIIECTBA METOJAOM PETI€HOCTPYKTYPHOTO
aHanu3a. r  — Mojenb MOJIEKYJISPHOU CTPYKTYPBl XUMHU-
YECKUX YacTHI] Bemiecta. r' — Mogenb MOJICKYISIpHON
CTPYKTYPBl XUMUUYECKHX YacTHIl BewecTra. r, U — Mogenb
MOJIEKYJISIPHOM CTPYKTYpPBhl XUMHUYECKHX YaCTHI] BELIECTBA.
r,p — Mogens MOJIEKYJIAPHON CTPYKTYpPbl XMMHYECKUX
YacTHUIl BemecTBa. MeTo1010rnuecKkrue acrekThl yCTaHOB-
JIEHUS] MOJIEKYJISIPHOM CTPYKTYpbI BELIECTBA METOJIOM JJIe-
KTpoHorpaduu. MeTofoa0rn4eckre acrekTbl yCTaHOBIIe-
HUSI MOJIEKYJISIPHOM CTPYKTYphlI BEIIECTBA METOJOM HEM-
TpoHOrpaduu. ODPPEeKThl BAUSHUA KPUCTALIMIECKOTO
OKPYKEHHS Ha MOJIEKYJSIPHYIO CTPYKTYPY XHUMHUUYECKHX
YacTHUIl BEIIECTBA MOHWKEHHE MOJIEKYJISIPHON CHMMEpHH:
KOH(OpMAaIMOHHAs HEIKBUBAJIECHTHOCTh MOJEKYJI. KOH-
dhopmarmoHHuit moauMopPu3M MoJeKysl. OmneparmoHHbIE
3¢ dexThl AUPPAKIHOHHBIX METOJOB ONPEACICHUS MoJie-

KYJSPHOU CTPYKTYPHI.

Tema 3.

MeTo0JI0THsT  YCTAaHOBJICHUST MO-
JIEKYJISIPHOU CTPYKTYpPBI METOAAMU
CIIEKTPOCKOITHH.

CrekTpockomusi ¥ CHEKTPOCTYKTYpHas HHQOpMAIus.
Oneprusi orona. OOpa3oBaHWE W JE3aKTHUBALMS DIICK-
TpOHHO-BO?)GY)KI[eHHOI‘O COCTOAHUA XUMHWYCCKHUX YaCTHUI]
(mmarpamma f16moHckoro). CnuHOBas MYJIbTHUIIETHOCTD
XUMHNYCCKHUX YaCTHUIL B OCHOBHOM, BO36y)KI[eHHOM " Tpu-
TUIETHOM JJIGKTPOHHOM coCTOsSiHHH. CIHMHOBask MYJbTH-
IUIETHOCTh MOHOB. CHuHOBAasg MYJIBbTHIIJICTHOCTE XUMUUC-
CKUX YaCTHUI] BEIIECTBA C HEMAPHBIM YHCIIOM JJIEKTPOHOB!
paJnKaoB, KATHOHOB M aHWOHOB. DHEPrHs mepexoja H3




OCHOBHOTO B BO30YKIIEHHOE JIEKTPOHHOE (KoJiebaTebHOe
M BpamareiabHoe) cocrosHue. [[uarpamma S610HCKOTO.
Buytpennss konuBepcus. HTeproMOMHAIIMOHHAsS KOHBEP-
cusi. Dochopecnennus. OnroopecueHnuss. MoaekyspHast
U CHHMHOBas crnekTpockonus. Heobxoaumoe ycioBue mo-
SIBJICHUS T10JIOCHI B CIIEKTPE XMMUYECKON yacTuupbl. Jlocra-
TOYHOE YCJIOBHE IOSBIEHUS IOJIOCHI B CIIEKTPE XUMHUYE-
ckoi uactunbl. CleACTBUSL JACUCTBUS PaTMOBOIHOBOTO,
MHKPOBOJTHOBOTO, HH(PAKPACHOTO, YIbTPa(HOIETOBOTO,
PEHTTEHOBCKOTO 3JIEKTPOMAarHUTHOTO U3JIy4€HUsl Ha MOJIe-
KYJSIpHYIO  CTpYKTypy.  MH(bopManmoHHO-IOUCKOBBIE
CIEKTPOCTPYKTYPHBIE ~ CHUCTEMBI. ~ ODKCIIEPTHBIE  CIIEK-
TPOCTPYKTYPHBIE CUCTEMBI. be33TaTOHHBI CHEKTPOCTPYK-
TYpHBIA aHanu3. MeTomoNOorusl yCTaHOBIICHUS CTPYKTYPBI
MOJIEKYJI METOJAMU CIEKTPOCKOIHUU.

Tema 4. Meronoiorus ycTaHoBIIe-
HUs PABHOBECHOU CTPYKTYpPBI XU-
MHYECKHX YaCTHUI] BEIECTBA.

IToBepXHOCTh MOTEHIMAIBHON SHEPTUM W pPaBHOBECHAs
MOJIEKYJIIpHAsl CTPYKTYypa XUMHUYECKUX YACTHUIl BEILIECTBA.
VYcenoBus U mpouenypa ONpeAesieHus PaBHOBECHOTO COC-
TOSIHUASL XUMHYECKUX YIICTHUI] BEUIECTBA. AJTOPUTMBI OIl-
THUMM3ALUNA MOJIEKYJSIPHOW CTPYKTYpbl XMMHUYECKHUX 4Yac-
THUIl BemiecTBa. TeopeMa BUpHalia JjIsi paBHOBECHOTO COC-
TOSIHAS XMMHMYECKMX 4acTul. [lomyunTs aHanutHueckoe
BBIPOXKEHHE TEOPEMbl BHpHAJia AJiE PAaBHOBECHOI'O COCTO-
YSHASL XUMHUYECKHX coeanHeHul. COOTHOLIEHNE KUHETH-
TECKOM M MOJIHOW PHEPTUU B PAaBHOBECHOM COCTOSIHUU XH-
MUYECKUX coequHeHn. CCOOTHOIIEHNE TOTEHIIHAILHON U
IIOJIHOM SHEPIMM B PABHOBECHOM COCTOSIHUHM XHMHYECKHX
COCIMHEHUN. MeTonoaorus yCTaHOBJICHUS PAaBHOBECHOU
CTPYKTYPbI MOJIEKYJI

Tema 5. Meronomnorust KoHGOpMa-
OUOHHOI'O aHaJIn3a XUMHYCCKUX
COETUHEHUN.

[TonsiTre KOH()OPMALIMOHHOTO aHATH3a XUMUYECKUX CO-
enuaenuii. Onpenenenue yncna koagopmeposn Ha [1113.
DHepreTuveckue 6apbepbl KOH()OPMAITHOHHBIX TIEPEXO0I0B.
CkopocTb KOH(pOPMAIMOHHBIX Tlepexo10B. Onucanue co-
CTaBa paBHOBECHOU cmecu KoH(popmepoB. OnpenencHue
cocTaBa cMecH KOH(OPMEPOB METOJaMH MOJIEKYJISIPHOM
cnekTpockonuu. OnpeaeneHue coctaBa cMecH KoHpopme-
POB METOZIOM JTUTIOJIBHBIX MOMEHTOB. OTpeieNIeHne CocTa-
Ba CMECH KOH(POPMEPOB METOJJOM TEOPETUUECKOTO KOH-
(hopMaIIMOHHOTO aHAJIH3a.

Tema 6.
CrpykTypHas NOJSPU3ALMS XUMHU-
YeCKUX COCTUHEHUN

[IpencraBienre o NpUPOAE MOCTOSIHHOTO 3JIEKTPUUECKOTO
AJUITOJIBHOI'O MOMECHTA XHMHUUYCCKHUX YaCTHUIl BCEUICCTBA.
NunyuupoBanHas MoJiekyisgpHas mnonspusanusa. [lpen-
CTaBJICHHUE O IIPUPOAE MHAYLHUPOBAHHOIO JUIIOJIBHOIO MO-
MEHTa XMMHUYECKHUX 4YacTull BemlecTBa. lIpencraBienue o
npupoac MrHOBCHHOI'O AUIOJIbHOTO MOMCHTA XUMHUYCCKUX
yacTull BemecTBa. [loiaspu3yeMocTb XUMUYECKUX YaCTHI]
BeIIeCTBA. HaI[HO.HSIpI/IByeMOCTB XUMHUUYCCKHUX YaCTHUIl BEC-
mectBa. MossipHas MOJISIpU3alsl BEIIECTBA. Y paBHEHHUE
Kinaysuyca - Moccotu. DnekTpoHHasi oJispy3aliis Belle-
cTBa. YpaBHenue Jlopentna - Jlopenna. ATomHas nosisipu-
3alus BCUICCTBaA. OpI/IeHTaHI/IOHHaH nojrsipu3anus BCUIC-
cTtBa. YpaBHeHue [lebas. OmpeneneHue IUTIONBHBIX MO-




MCHTOB XHMHYECCKUX YaCTHUI] BEIIECTBA METOAOM I[e6a51.
Omnpenenenne TOUYEYHOTO (3apsI0OBOTO) U THOPHIAHOTO (Op-
6HT3J’IBHOI‘O) AJUITOJIBHOTO MOMEHTA XHUMHUYECCKUX YaCTHUI]
BEIIECTBA METOJIAMHU KBAaHTOBOW XHMUH.

Tema 7.

DJIEKTPOHOJOHOPHBIE U 3JEKTPO-
HOAKLENTOPHBIE CBOWCTBA XUMHU-
YECKHUX YaCTHI BELIECTBA

[ToTeHuManpl MOHU3ALMU XMMHYECKHUX YacTUL[ BELIECTBA.
CpoAcTBO K 3JEKTPOHY XMMHYECKUX YaCTHI] BEHIECTBA.
BeprukanbHas MOHM3AIUSA XMMHYECKMX 4YacTULl. Ajuada-
THYECKasi MOHU3aLKs XUMUUYECKUX YacThll. BepTukanbHbIi
MOTEHLIMAJ MOHU3aluu. BepTukaabHOE CPOACTBO K BJIEK-
TpoHy. Ilpuamun ®panko-Konmona. AnnabaTtudeckuid
NOTEHIMA HMOHHU3aIMHU. AnnabaTudyeckoe CpOJCTBO K
anekTpoHy. OnpeneneHue NOTeHINAIOB HOHU3ALUU METO-
I0M  (OTOIIEKTPOHHOM crekTpockonuu. OrpeneneHune
SHEPTUU MOHHU3AIMHN XMMUYECKHUX YACTHIl B MPUOIMKEHUN
3aMOpOKEHHBIX opOuTaneil. OmnpeneneHue MOTEHINAIOB
MOHM3AIMM XUMHUYECKHX YacTUI[ B MPUOIMKEHUH 3aMO-
pOXeHHbIX opOutaneid. OmpeneneHue CpojCTBa K DJIEK-
TPOHY XMMHUYECKHX YacCTHUI] B MPUOIMKEHUU 3aMOPOXKEH-
HBIX opOutanei. OmnpeneneHue >HEPTUU BEPTUKAIBHOM
MOHU3AIMM XUMHUYECKMX YacTHUI[ METOJaMU KBAHTOBOU
xumuu. OnpeneneHue BepTUKAIbHBIX TOTEHLINATI0B HOHU-
3allMM XUMUYECKUX YaCTHUI] METOJAMH KBAHTOBOW XHWMHH.
Omnpenenenne BEPTUKAIBHOTO CPOJCTBA K AJIEKTPOHY XHU-
MHYECKHX YacTULl METOJaMU KBaHTOBOM xumuu. Omnpene-
JIeHUE PHEepPruM anadaTHyecKoil MOHMU3AIMH XUMUYECKUX
4acTULl METOAAMM KBaHTOBOM Xxumuu. OnpeneneHue aaua-
0aTUYeCKUX MOTEHIUANIOB HOHHU3AIMN XHMHUYECKUX Ya-
CTHIl METOJIaMH KBaHTOBOM xumuu. Onpenenenue aanada-
THYECKOTO0 CPOJCTBA K DJIEKTPOHY XUMHUYECKHUX YACTHIL
METOJIaMU KBAHTOBOM XUMUH.

Tema 8.
B3anmoneiicTBrs B MOJIEKYTIax.
XUMHYECKas CBA3b.

KoHuenmuss 3neKTpOXMMHYECKOTO Jyalu3Ma B TEOPUHU
XMMHYECKOM CBA3W. KoHUENIus BaJ€HTHOCTH B TEOPHUHU
XUMHUYECKON CBSI3U. DJIEKTPOHHO-UOHHASI KOHIIEMIUS TE€O-
puM XUMUYecKou cBsaA3u. Kitaccmyeckas »leKTpOHHASKOH-
LEMLUS B TEOPUU XUMHYECKOU CBSI3HU.
OpOuTanbHO-3apsAI0Bast KOHIIETIUS B TEOPUA XUMHYECKOM
cBsi3u. [IpuHIMI OpOUTANIBHOTO COOTBETCTBUS B TCOPHH
XUMHUYECKON CBs3U. CBA3BIBAIOIIME U AHTHCBS3BIBAIOIINE
koMOuHarmu s — AQO, KOTOpbIe IEHTPUPOBAHBI HA aTOMax
A u B. CsaspBamolnye ¢ aHTHCBI3LIBAIOIINE O-
koMOuHamu p — AO, KOTOpbIe IIECHTPUPOBAHBI HA aTOMax
A wu B. CpsaspBaomue ¢ aHTUCBS3BIBAIOIIAE TT-
koMOuHammu p — AO, KOTOpBIE IIEHTPUPOBAHBI HA aTOMax
A u B. Cs3bIBaronye 1 aHTUCBA3BIBAIOIINE KOMOWHAIIUN
s 1 p — AO, KOTOpbI€ IEHTPUPOBAHBI Ha aTOMax A u B.
DHeprus AByXaTOMHBIX B3ammojeicTBuil (Exg) B mpubiu-
*KeHun MasuimkeHa. DHeprusi KOBaJE€HTHBIX JBYXAaTOMHBIX
B3aUMOJECHCTBUI. DHEpPrusi MOHHBIX JIBYXaTOMHBIX B3au-
MOJICUCTBUNA. DHEPTHsS AUCCOILMANN XUMHUYECKHX COEIU-
Henuil. Konuenmus ['enbmana-®delinMana 0 cuiax siiepHO
- DJIEKTPOHHBIX B3aUMOJEHCTBUH B MoOJeKynax. Teopema
I'enbmana-®eitnmana.  DieKTpocTaTUyecKass — Teopema




I'enbmana — @eitnmana. Teopema BUpHalla U XUMHAYECKAst
CBSI3b

Tema 9.
HeBanenTturie
XUMHYECKUX YACTUI] BEIIECTBA

B3aUMOJICUCTBUA

BHyTpu- 1 MeXMOJIEKYJIIPHbIE HEBAJICHTHBIE B3aUMOJEHC-
TBUSL XUMHUYCCKHUX dYacTHil BemiecTBa. Ilpuponma Ban-nep-
BaanbCcoBbIX B3aMMOZIEHCTBHI XMUMUYECKUX YacTHLL BelecTsa, Opu-
eHTalMOHHbIe BaH-nep-BaanbcoBbl B3aUMOIEHCTBUS XUMH-
YeCKUX yYactvll  Belectsa.  Munpykuwonnesle  Ban-nep-
BaanncoBbl B3aMMOJCHCTBUS XMMHUECKUX YACTHI[ BEILIECTBA,
Hucnepcuonnsie Ban-nep-BaanbcoBbl  B3aMMOAEHCTBUS
XUMHYECKHX YacTull BellecTBa, BogopoaHas cBsi3b. Acconuarbl
sHyc-Moniekyn Oneprus H — cBszu. [podumm IO H —
acconuaroB. [nmuna H — cBsa3u. YcinoBue I'amMuinbpTOHA -
Aiibepca mns H-accormmartoB. 3MeHeHWe MJIMHBI CBS3H
~X—H... B H-accounartax. Kondurypamus ¢parmenra ~
X — H...Y~ B H-acconuarax. I3mMeHeHue 3apsijia MOCTHKO-
BOro aroMa Bojpopoza B H-accounarax. UK- cniekrpanbHbie
ocobernoctu H- accommaroB. JlumonbHBIE MoMmeHT H-
acconuaroB. HMoH-uoHHBIE  B3aumojeiictBusa.  MoH-
NUNOJILHEIE B3auMOJIeUCTBUI. KaTHOH-T-B3aUMOIENCTBHS.
n -n-CTOKuHT- B3aumozencTBus. ['napodoOHbIe B3auMO-
JNIEUCTBUSL.

Temarundeckuii njaiaH

Conep:kareJbHbIil MOLYJIb 1

KoanuecTBo 4acoB

Ounas popma o0yueHust 3aounas popma o0yueHust
B T.4. BT.4H
Ha3Banus comep:kaTeJbHbIX
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Tema 1. 10 2 2 6
MonekynspHast CTPYKTypa
BEIIECTBA
Tema 2. 10 2 2 6
Merononornyeckue acrneKThbl
YCTaHOBJICHUSI MOJICKYJIIPHOM
CTPYKTYpBI BEIllECTBA JIH-
(bpakMOHHBIMU METOAAMHU
CTPYKTYPHON XUMHUHU
Tema 3. 10 2 2 6
Merononorus yCTaHOBIIEHUS
MOJIEKYJIADHOM  CTPYKTYpBI
METOAAMH CHEKTPOCKOIHUHU.




Tema 4. 10 2 2 6
Merononorust yCTaHOBJICHUS
PaBHOBECHOU CTPYKTYpBI XH-
MHUYECKHX YaCTHUI] BEHIECTBA.
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Tema 5. 10 2 2 6
Merononorus KoHpOpMAIIH-
OHHOTI'O aHaJIn3a XHMHYECKUX
COETUHEHUN.

Tema 6. 10 2 2 6
CtpykTypHass  MHOJISIpU3aLUs
XUMHUYECKHUX COEIUHEHUN

Tema 7. 10 2 2 6
DNEKTPOHOIOHOPHBIE U BJIEK-
TPOHOAKIENITOPHBIE CBOMCTBA
XMMHAYECKHX YacTHI[ Belle-
CTBa

Tema 8. 10 2 2 6
B3aumoneiictBus B MoOJeKy-
nax. XuMu4deckas CBS3b.

Tema 9. 10 2 2 6
HeBaneHnTHele B3auMOJCHCT-
BUS XMMHUYECKUX YACTHI[ Be-
IIeCTBa

Hmozo no cooepycameny-| 90 | 18 18 | 54
Homy mooynio 1

S.METOAUYECKHE PEKOMEHJALIUU JIJIs1 NPOBEAEHUA
JIEKIIMOHHBIX, IIPAKTHYECKHUX U IABOPATOPHBIX 3AHATUU

TeMbl JeKIIMOHHBIX 3aHATHH

No Konuuecmeo
wn Hazeanue memut waCos
1 | MonekynsipHasi CTpyKTypa BeIlleCTBa 2
2 | MeTononornyeckre acreKkTbl YCTAHOBIICHUS MOJICKYJISIPHOW CTPYKTYpBI 2
BelecTBa MU(PaKIUOHHBIMU METOJAMH CTPYKTYPHOU XUMHH

3 | MeTtononorusi yCTaHOBJICHHSI MOJIEKYJSIPHON CTPYKTYpbl METOJaMU CIEK- 2
TPOCKOIIHH.

4 | MeronoJyiorusi yCTaHOBJICHHSI PAaBHOBECHOW CTPYKTYpPhl XMMHYECKHX Ya- 2
CTHI] BEILIECTBA.

5 MeTtomonorus KOHPOPMAIIMOHHOTO aHATN3a XUMUYECKUX COCTUHECHHM. 2

6 | CrpykTypHas noiasipuszanus XUMHUYECKUX COCTUHEHUN 2

7 | DNeKTpOHOJOHOPHBIE M AJIEKTPOHOAKIENITOPHBIE CBOWCTBA XUMHYECKHX 2
YacTHI] BEIIECTBA

8 | B3zaumonelicTBus B MoJieKynax. XMMHYECKasl CBSI3b. 2

9 | HeBasieHTHBIE B3aMMOIEUCTBUSI XMMUYECKUX YaCTHUIL BEILIECTBA 2
BCET'O 18




Tembl J1a0OPATOPHBIX 3aHATHI

Ne Haszsanue Tembl Koauuecmeo
/i uacoe
1. | HyperChem mertonosnorus onpejenenus IapaMeTPOB CTATHIECKON 2

U TUHAMUYECKOW MOJIEKYJISIPHON CTPYKTYpPhl XUMUUECKHUX COECTUHE-
HUU
2. | Metononorus KBAaHTOBOXMMHYECKOI'O pacueTa Mpu 3aJJaHHON TeMIIe- 2
paType
3. | Merononorus pacuera QSAR nmapaMeTpoB XUMUYECKHX COCTMHEHUI 2
4. | MeTtononorus KBaHTOBOXMMHYECKOTO pacyeTa B PEKUME KOOPAUHAT 2
BHYTPEHHETO 00paIieHus
5. | Merononorust KOHGOPMAIIHOHHOTO aHATN3a XUMHUYECKUX COCIHHE- 2
HUM
6. | Merononorus onpeneneHus SJHEPTUM MOHU3AIUN XUMUYECKUX COEU- 2
HEHUU
7. | Metononorus onpeneneHus SJHEPTUHU AUCCOIUALINN XUMUYECKUX CO- 2
CIMHECHUH
8. | MeToauka KOHCTPYUPOBAHUSI CYIIPAMOJICKYJISIPHBIX HAHOACOI[MATOB 2
9. | MounekynsipHOE MOAEINPOBAHHUE CYNIPAMOJIEKYIISIPHBIX HAHOUYACTHII 2
BCET'O 18
6. METOANYECKHUE PEKOMEHJIAIIUU 11O OPTAHU3AIIUN
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB
Opranusanusi CaMoCTOATEILHONH PadoThI CTYJAEHTOB
No Konuuecmeo
wn Hazeanue memut 4aCOs
1 | MonekynsipHasi CTpyKTypa BeIlleCTBa 6
2 | Meroaonoruyeckre acreKkThl YCTAHOBJIEHUS MOJIEKYJISPHON CTPYKTYpBI 6
BellecTBa TU(PAKIMOHHBIMU METOAAMH CTPYKTYPHON XUMHUHU
3 | MeTononorus yCTaHOBJIEHUSI MOJIEKYJISIPHOW CTPYKTYpPbl METOJAMH CHEK- 6
TPOCKOIHH.
4 | Merononorusi yCTaHOBJIEHUSI PaBHOBECHON CTPYKTYpbl XMMHUYECKUX 4Ya- 6
CTHI] BEILIECTBA.
5 Mertononorust KOHGOPMAIIMOHHOTO aHATN3a XUMUYECKUX COCTMHCHHI. 6
6 CtpyKTypHas NOJSIpU3ALUS XUMUYECKUX COECTUHEHHI 6
7 | DneKTpOHOJOHOPHBIE U AJIEKTPOHOAKLIENTOPHBIE CBOMCTBA XUMHYECKHX 6
YaCTHI] BELIECTBA
8 B3anmoneiicTBus B MOJIeKynax. XUMUYECKAs CBA3b. 6
9 HeBaneHTHEIE B3aUMOIENCTBUSI XMMUYECKUX YaCTHIL BEIIECTBA 6
BCETI'O 54

7. UHAUBUAYAJIBHBIE 3AJIAHUSA
(He npedycmompervl npoecpammort)
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8. KOHTPOJIBHBIE BOITPOCHI K IPOMEXXYTOYHOM ATTECTAIIMA

Tononornueckas u reoMeTpuceckas; cratTuueckas u nuHamudeckas; L, T,I u koHTuHYyaibHas
MO/IeJIb MOJIEKYJISIPHON CTPYKTYpPhI BEIIECTBA.

CTepeoXuMUYECKOe ONMKMCaHNE MOJIEKYJIIPHOU CTPYKTYPHI.

Metononorusi yCTaHOBJICHUSI MOJIEKYJIIPHON CTPYKTYpPBI BEIIeCTBA METOJIOM PETTEHOCTPY-
KTYPHOT'O aHAJIA3a.

Metoaomnorusi yCTaHOBJICHUSI MOJIEKYJISIPHOW CTPYKTYphI BEIlleCTBA METOJOM 3JEKTPOHOT-
padun.

MeTtono0rust yCTaHOBJICHHSI MOJIEKYJIIPHOM CTPYKTYpPBI BELIECTBA METOIOM HEUTPOHOIpa-
bun.

BiusiHue KpuCTamIMUecKoro OKPYXKEHHS Ha MOJIEKYJSIPHYIO CTPYKTYPY XUMHUYECKHUX 4Ya-
CTHII BEILLIECTBA.

Biustnme arperaTHOro cOCTOSIHUS BEIIECTBA HA €70 MOJIEKYJISIPHYIO CTPYKTYPY.
MeTtonomnorus KoHGOPMALIMOHHOTO aHAIN3a XUMUUYECKUX COCTUHEHUI.

[ToBepXHOCTh MOTEHIUATHHONW PHEPTUH, KOHGOPMAIUU U KOHPOPMEpHl XUMUYECKUX Yac-
THUII BEIIECTBA, YHCIO KOH()OPMEPOB B KOH(POPMAIIMOHHON CMecH, Oaphepbl BHYTPEHHETO
BpaIleHHUS.

Merononoruss ~ ompeneneHuss  COCTaBa paBHOBECHOM  cMecH  KOH(OpMepoB
METOJAMH KOMIIBIOTEPHON CTPYKTYPHON XUMUHU

MeTtonomnorus onpeneiaeHusi CocTaBa cMecu KOHPOPMEPOB METOAAMH CIEKTPOCTPYKTYPHOI
XUMUU.

CrekTpocTpyKTypHbIe HH()OPMALIMOHHO-TOUCKOBBIE CUCTEMbI CTPYKTYPHOU XHUMHUH.
Metonoorusi yCTaHOBJICHUSI MOJIEKYJIIPHON CTPYKTYPhl XUMHUYECKUX YACTHI] BEUIECTBA C
WCIIOJIb30BAHUEM CIIEKTPOCTPYKTYPHBIX KCIEPTHBIX CUCTEM CTPYKTYPHOU XUMHUH.
CHeKTpOCTPYKTYPHBIN O€33TAIOHHBIN aHAJIN3 CTPYKTYPHON XUMHHU.

MeTononorus yCTaHOBJIEHUS CTPYKTYPbI MOJIEKYJI METOJAMU CIIEKTPOCKOITHH.

[TapamMeTpsl 37€KTPOHOIOHOPHBIX U 3JIEKTPOHOAKIEIITOPHBIX CBOMCTBA XMMHUUECKUX YaCTHUII
BEIECTBA.

OnpeneneHne MOTEHIIMAIOB HOHU3AIUN METOJIOM (DOTOITEKTPOHHOM CIIEKTPOCKOIIH.
BepTukanbHas u aquabatndyeckas HOHU3AMS XUMHUYECKUX YaCTHUIL.

[punnun ®panka - KongoHa.

[ToCTOSIHHBIN 2TEKTPUYECKUN TUTTOIBHBI MOMEHT XUMHUYECKHUX YACTHI] BEIIECTBA.
HNunymupoBanHast MOJIEKyJsipHas MOJSIpU3aALUS U UHIYLIUPOBAHHBIA JUMOJIBHBIA MOMEHT
XUMUYECKHUX YaCTHI] BEIIECTBA.

MrHoBeHHas MOJIEKYJISIpHAs MOJSPU3ALMS U MTHOBEHHBIN JUMOJbHBIA MOMEHT

Konuemnuss opOUTAIbEHO-3TIEKTPOCTATUYECKUX B3aUMOJICHCTBUI B TEOPUU XUMUYECKOU
CBS3U.

DHeprust AUCCOLMAIMN XUMHUUECKUX COSTUHEHUH.

Konnenuus ['enbmana-OeliHMaHa 0 CUjiax sIAEPHO - SJIEKTPOHHBIX B3aUMOJICUCTBUNA B MO-
JeKynax.

DnekTpocTaTuyeckas teopema ['enbmana — OeitHMaHa.

OOBSICHUTD JCHCTBHE TEOPEMBI BHpHAIa B MPOLIECCE 00Pa30BAHMSI XUMUIECKON CBSI3H.
[Iponiecc BHyTpeHHEN AJIEKTPOHHON KOHBEPCHH.

[Iporecc UHTEPKOMOMHAIIMOHHOMN 3JIEKTPOHHON KOHBEPCHH.

[Tpouecc duryopecueHmm.

[Ipouecc dhocdopecreHmm.

BHYTpH- 1 MEXMOJIEKYISIPHbIE HEBAJICHTHBIE B3AMMOICUCTBUS U UX IPOYHOCTb.

H - B3anumoneicTBUs XMMUYECKUX YaCTHULL BEIIECTBA.
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9.OBPA3EIl MOAYJIBHOI'O KOHTPOJIA

roYy BIIO «JIOHEIKUIA HAIITMOHAJIbHBII YHUBEPCUTET»
XuMu4eckuit GpaKyiabTeT

Hanpaenenue noocomosxu: 04.03.01 Xumus
IIpoepamma nodeomosku: oakanaspuam
Cemecmp 7

Yuebnas oucyuniuna Cmpoenue sewecmea

MOAYJIbBHAA KOHTPOJIBHASA PABOTA
BAPUAHT Nel

1. AprymMeHTHpOBaTh METOIOJIOTHIO ONPECIICHUS a1MadaTHUECKOT0 MOTEHIMalla HOHU3aLUU MO-
nexynsl (CH3)3N. [{ng nomyuenust Heo6xoaumoil nHopmanmu ucnoias3oBaTh Hyperchem xom-
TUIEKC MPOTrpaMM KOMITBIOTEPHOM CTPYKTYPHON XUMHUHU.

2. OmnucaTh METOAOJIOTHIO ONpeIeIeHNUs OPOUTATLHOTO CPOJCTBA K DJIEKTPOHY B COOTBETCBUU
teopeMmbl Kynmanca monekysnsl (CH3)3N. s nonyyeHust He06xo 1Mo nH(OpMaluy UCTIONb-
3oBath Hyperchem koMmruiekc nporpaMm KOMIBIOTEPHON CTPYKTYPHON XUMHUHU.

3. OOBSICHUTH METOIOJIOTHIO ONPEACTICHHS YHEPTUH JIE3aKTHBAIIMU TPUILIETHOTO JIEKTPOHHOTO
cocrosiauu (T1) monekynsl (CH3)3N mytem docdopecuenunu (T1 — So). s nonydenus Heob-
X0IUMOi HH(GOPMAITUHU KCIIONIb30BaTh Hyperchem kxoMrmiekce mporpaMm KOMITBIOTEPHOM CTPYK-
TYPHON XHUMUMU.

4. OnpenenuTts CIIAH U CIIMHOBYIO MYJIBTUILUIETHOCTh XUMHUYECKUX YACTHI] BEIIECTBA C HEMap-
HBIM YHUCJIOM DJIEKTPOHOB: PaJIUKaJIOB.

5. BHyTpH- 1 MEKMOJIEKYJISIPHBIE HEBAJICHTHBIE B3aUMOJEHCTBUS U UX TPOYHOCT.

VYTBepxIeHo Ha 3aceqaHnu Kadeapsl GU3NIeCKON XUMUH,

npoTOKOJ Ne 0T « » 20 T.
3aBeyromuit kadeapoit B.M. Muxanpuyk
[Ipenonasareins H.A. TypoBckuii

Kpurepun oneHuBaHus MOAY/JIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
1 10
2 10
3 10
4 10
5 5
Bcezo 45
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10. OBPA3EI] BIJIETA (3auer)

Teopemuueckue eonpocwl K 3auenty

MonekynspHas CTpYKTypa XUMUYECKUX YaCTHI] BEIIECTBA.
Tonosiornueckasi U reoMeTpuceckas; craTuueckas u fuHamuyeckas; L, T,I 1 KoHTHHYyab-
Has MOJIEJIb MOJIEKYJISIPHOU CTPYKTYphI BEIIECTBA.
CTepeoXUMUYEeCKOoe ONUCAaHUE MOJIEKYIIIPHON CTPYKTYPHI.
MeTos10710THs YCTaHOBJIEHUSI PABHOBECHON CTPYKTYPhl XUMUYECKUX YaCTHI] BELIECTBA Me-
TOJAMH KOMITbIOTEPHOU CTPYKTYPHON XUMHH.
JudpaKIIMOHHBIE METOIBI OMIPEICICHHSI MOJIEKYIIPHOUCTPYKTYPHI BEIIECTBA.
Merononorus yCTaHOBIIEHHUSI MOJIEKYJISIPHOW CTPYKTYpbI BEIIECTBA METOJIOM PETTE€HOCT-
PYKTYpHOIO aHaju3a.

r — Moaenb MONEKYJISIPHON CTPYKTYPbhl XUMHUECKUX YaCTHUI[ BELIECTBA.

r' —Mogaenb MOJEKYISIPHON CTPYKTYPbl XUMHUECKUX YaCTHUIl BEILIECTBA.

r, U — Mojaenb MOJIEKYJISIPHON CTPYKTYpPbl XUMHUYECKHUX YACTHUI] BEIIECTBA.
r,p — Mojenb MOJIEKYISIPHOM CTPYKTYpPbl XUMUYECKUX YaCTHI] BEIIECTBA.
Merononorust yCTaHOBIJIEHHSI MOJIEKYJISIPHON CTPYKTYpPBI BEILIECTBA METOAOM 3JIEKTPOHOT-
padun.
Metoion0rusi yCTAaHOBIECHHUST MOJIEKYJISIPHOM CTPYKTYPBI BEIIECTBA METOJAOM HEUTPOHO-
rpadum.
BinsiHMEe KpHCTaIMYECKOro OKPYKEHHsI HAa MOJIEKYJSIPHYIO CTPYKTYPY XUMHUYECKUX Ya-
CTHI] BELIECTBA.
Binsinme arperaTHOro coOCTOsIHUS BEIIECTBA HA €T0 MOJIEKYJISIPHYIO CTPYKTYPY.
MeTtoaonorus KoH(GOPMAIMOHHOTO aHAIM3a XUMUYECKIX COSTUHEHUH.
[ToBepxHOCTh MOTEHLIMATBLHONW PHEPTHH, KOH(OPMAIMU U KOH(POPMEPhl XUMHUYECKUX Yac-
THUI] BEIECTBA, YUCIO KOH()OPMEPOB B KOH()OPMAIIMOHHON cMecH, Oapbepbl BHYTPEHHETO
BpalICHUsI.
VYpaBHeHHUsI OIIpeIeIeHHs COCTaBa PaBHOBECHOM cMecH IBYX KOH(OPMEPOB.
VYpaBHEHUs ONpeieTICHNUs COCTaBa PaBHOBECHON CMECH TpeX KOH(POPMEPOB.
Merononorus  ompeneiaeHuss — cocTaBa paBHOBECHOH  cMecH  KOH(OpMEpoB
METOAAMH KOMIIBIOTEPHON CTPYKTYPHOU XUMHUU
MeTtononorus onpezeneHusi coctaBa cMecd KOH(OPMEpPOB METOJIaMU CHEKTPOCTPYKTYp-
HOUW XUMUH.
MeTtononorus omnpeneieHusi coctaBa cMecu KOH(pOpPMEpOB METOJOM JAMUIOIbHBIX MOMEH-
TOB.
Kondopmanronnas HoMeHKIaTypa.
CrHeKTpoCKOMHUs U CHEKTPOCTPYKTYpHast HH(POpHUAIIHUSL.
CrnekTpocTpyKTypHBIE 3P (EKThl XUMUYECKUX YaCTHIL BEIIECTBA MPU B3aUMOAECHCTBUHU C
PaIMOBOJIHOBBIM 3JIEKTPOMATrHUTHBIM U3ITyUYE€HUEM.
CriekTpocTpyKTypHBIE 3P (EKThl XUMUYECKUX YACTHIL BEIIECTBA MPU B3aUMOAECHCTBUHU C
MHUKPOBOJIHOBBIM 3JIEKTPOMArHUTHBIM M3TyYECHUEM.
CriekTpocTpyKTypHBIE 3P (EKThl XUMUYECKUX YaCTHIL BEIIECTBA MPU B3aUMOAECHCTBUHU C
WHQPPAKPACHBIM JJIEKTPOMATHUTHBIM U3ITyUYECHUEM.
CrniekTpocTpyKTypHBIE 3P (EKThl XUMUYECKUX YaCTHIL BEIIECTBA MPU B3aUMOAECHCTBUHU C
YIBTPAPHOIETOBBIM 3JICKTPOMATHUTHBIM H3TYICHHEM.
CriekTpocTpyKTYypHBIE 3P (EKThl XUMUYECKUX YACTHIL BEILIECTBA MPU B3aUMOACHCTBUH C C
PEHTTE€HOBCKUM 3JIEKTPOMArHUTHBIM H3TyYEHUEM.
HeoOxonuMuoe u 10cTaTOYHOE YCIIOBUE MOSABIECHUS TOJIOCH B HHPPAKPACHOM CIIEKTpe
XUMHUYECKUX YACTHII.
CrieKTpoCTpyKTYpHBIE HH(OPMALIMOHHO-TIOUCKOBBIE CUCTEMBI CTPYKTYPHON XMUMHH.
Metoaonorust yCTaHOBICHUSI MOJIEKYJISIPHOM CTPYKTYPbl XUMUYECKUX YaCTHI] BEIIECTBA C
WCIIOJIb30BAHUEM CIIEKTPOCTPYKTYPHBIX KCIEPTHBIX CUCTEM CTPYKTYPHOU XUMUH.
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CHeKTpOCTPYKTYPHBIN 0€33TaIOHHBINA aHATTN3 CTPYKTYPHON XHUMUH.

Metoaonorust yCTaHOBJIEHUS CTPYKTYPBI MOJIEKYJI METOJJAMHU CIIEKTPOCKOIIHH.
[TapameTpsrl ANEKTPOHOJOHOPHBIX U AIEKTPOHOAKIIEITOPHBIX CBOMHCTBA XUMUYECKUX Ya-
CTHI] BELIECTBA.

Omnpenenenre NOTEHINAIOB HOHU3ALUU METOAOM (DOTOIIEKTPOHHOM CIIEKTPOCKOIH.
BeprtukanpHas u aquabarudeckass MOHU3AIMS XUMUYECKIX YaCTHIL.

[Tpuniun ®panka - Kongona.

Meroponorus onpeaeneHus MOTEHIIMAI0B HOHU3ALUK XUMUYECKUX YaCTUI] METOJaMU
KBAHTOBOM XMUMUHU.

Meroponorus onpeaeneHus aanadaTHYecKoro NoTeHI[Mana MOHU3aI[Ud XUMHUYECKUX Ya-
CTHI] METOJIaMU KBAaHTOBOUM XUMHUH..

CTpyKTypHBIE H3MEHEHUSI XUMUYECKOM YaCTHIIBI B TIpOIlecce aanabaTHIecKo HOHU3AIUH.
MeTtononorus onpeeNneHus BepTUKAIbHOTIO MOTEHI[Mala HOHU3AUN XUMHUYECKIX YaCcTHII
METOJaMHU KBAaHTOBOW XUMHUHU.

CTpyKTypHbBIE U3MEHEHUS! XUMUYECKOM YaCTHIIbI B IPOIECCE BEPTUKAIHLHON HOHU3AIUH.
MeTtoonorus onpeeeHus OpOUTATLHOTO MOTEHITNAIA HMOHU3AINHA XUMHYECKUX YaCTHI]
METOJIaMU KBAHTOBOM XUMUH..

CTpyKTypHBIE UBMEHEHUSI XUMUYECKOM YaCTULIBI TP OJIPHAEIEHUN TOTEHI[Mala HOHU3a-
IIMM B COOTBETCTBUU ¢ TeopeMoi Kynmanca.

OrnpezenieHne SHEPTUH CPOJICTBA K JIEKTPOHY XMMUYECKUX YaCTULl METOJaMU KBaHTOBOM
XUMHH

Omnpenenenre YHEPTUHN aUA0ATUYECKOTO CPOJICTBA K AJIEKTPOHY, CTPYKTYpPHBIE U3MEHE-
HUS XUMHYECKOM YaCTHIIbL.

OrnpenenieHne SHEPTUH BEPTUKAIBLHOTO CPOJCTBA K AJIEKTPOHY, CTPYKTYPHBIE U3MEHEHUS
XUMHUYECKON YaCTHUIILI.

Omnpenenenre YHEPTrUN OPOUTATHHOTO CPOJICTBA K DJIEKTPOHY, CTPYKTYPHBIE H3MEHEHUS
XUMHUYECKOUN YaCTHUIIEI.

ATOMHO-MOJIEKYJISIpHAs MOJISIpU3aIUsl XUMUYECKUX YaCTHI] BEIIECTBA.

[TocTOAHHBIN 2JIEKTPUUECKUI TUTTOIBHBIA MOMEHT XMMUYECKUX YaCTHI] BEILIECTBA.
NunynupoBanHas MOJIEKYJsipHAs MOJISIpU3ALUS U UHIYLIUPOBAHHBINA JUMOJIbHBIA MOMEHT
XUMHUYECKHUX YaCTHI] BEIIECTBA.

MrHoBeHHass MOJIEKYJISIpHAsI MOJSPU3aLIUs © MTHOBEHHBIN JUMOJIbHBI MOMEHT
XUMHUYECKHUX YaCTHI] BEIIECTBA.

[Honsipr3yemMocTh XUMHUECKUX YaCTHUIl BEILIECTBA.

CBepXnosipu3yeMoCTh XUMUYECKIX YaCTHIl BELIECTBA.

MonexkynspHas U MOJsIpHas OJIsipU3alus BelecTBa. Y paBHeHue Knaysuyca -Moccotu.
MonekynspHas 1 MOJIsIpHasi SJIEKTPOHHAs MOJIApU3alusl BeulecTra. Y paBHeHue JlopeHTia
- Jlopenna.

MonekynsipHasi ¥ MOJISIpHAs aTOMHAs ITOJIIPU3alks BELIECTBa.

MonekynsipHasi 1 MOJISIpHAsE OpPUCHTAIIMOHHAS TTOJIIpU3alivs BelecTBa. Y paBHenue [edas.
MeTo10510THs SKCIIEPUMEHTAIBLHOTO ONPEIEICHUS JUMOILHBIX MOMEHTOB XUMHUYECKUX
YacTHI] BEIIECTBA.

MeTo10510THs KBAHTOBO-XMMHUYECKOTO pacyeTa JAUIMOJIbHBIX MOMEHTOB.

Omnpenenenue cocTaBa cMeCH KOH(OPMEPOB METOJIOM JHITOJIBHBIX MOMEHTOB

Konuenmus 31eKTpoXuMHYECKOro Ayain3mMa B TEOPHUH XUMHUUECKON CBS3H.

KoHuenius BaJ€eHTHOCTH B TEOPUU XUMHUECKOU CBSI3HU.

KoHnenmus 31eKTpOHHO-HOHHOM Teopuu XuMu4eckoit cBsizu (Koccens).

KoHuenmus 31eKTpOHHBIX NIap B TEOPUM XUMUYeCcKoH cBsA3H (JIbrouc).

Konnenmust opOUTaIbHO-2JIEKTPOCTATHUECKUX B3aMMOJICUCTBUIT B TEOPHH XMMHYECKOM
CBSI3H.

[TpuHIIAIT COOTBETCTBHUSI aTOMHBIX OpOHTANIell B TIpoliecce 00pa3oBaHUsI XUMHYECKOU CBsI-
34,
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I'paduuecku nmpeacraButh B3auMozeiicTBrue s — AO, KOTOpbIE IIEHTPUPOBAHBI HA Pa3HBIX
aToMax " ONpPCACIINTH CB}ISBIBaIOH_II/Iﬁ niim aHTI/ICBSI3LIBaIOH_[I/Iﬁ BKJIaJg 3TOrO B3aI/IMOI[CI‘/JI-
CTBUS B 00pa30BaHHE XUMHUECKON CBS3H.
Vi = ... T Civ®Ps T CiPs T ...
I'paduaecku npencraButh B3aumoaeiicteue AQO, KOTOpbIE IEHTPUPOBAHBI HA PA3HBIX aTO-
Max " OonpeaciInThb CBHSLIBaIOH_II/Iﬁ NI aHTI/ICBHBLIBaIOH_[I/Iﬁ BKJIaJd 3TOI'O B3aHMOHeﬁCTBHH B
oOpa3nBaHuE XUMUYECKOU CBS3H.
Vi = .= Ciy@s — CiuPs .
. I'padmuecku mpencraButh B3ammogeicTBue AQO, KOTOpbIE IEHTPUPOBAHBI Ha Pa3HBIX
aToMax " ONpPCACIIUTH CB}ISBIBaIOH_II/Iﬁ niim aHTI/ICBSI3LIBaIOH_[I/Iﬁ BKJIaJd 3TOrO B3aI/IMOI[CI‘/JI-
CTBUS B 00pa3NBaHUE XUMUYECKOU CBS3H.
Vi = .= CiyPs T Cis T
I'paduuecku npencraButh B3aumoaeicteue AQO, KOTOpbIE IEHTPUPOBAHBI HA PA3HBIX aToO-
Max " OonpeacinThb CBHSLIBaIOH_II/Iﬁ NI aHTI/ICBHBLIBaIOH_[I/Iﬁ BKJIaJd 3TOI'O B3aHMOHeﬁCTBHH B
oOpa3nBaHuE XUMUYECKOU CBS3H.
Vi = ...t CaPs — Ci@Ps t....
I'paduueckn mpencraButh o— B3aumoaeicTsue AQO, KOTOpbIE IIEHTPUPOBAHBI HA Pa3HBIX
aToMax " ONpPCACIINUTH CB}ISBIBaIOH_II/Iﬁ 50)07%0 aHTI/ICBSI3LIBaIOH_[I/Iﬁ BKJIaJg 3TOrO B3aI/IMOI[€I‘/JI-
CTBUS B 00pa3NBaHUE XUMUYECKOU CBS3H.
Vi = ...— CiyQpy — Ciy@Ppy T ..
I'paduuecku mpencraButh o— B3aumoaeicTsue AQO, KOTOpbIE IEHTPUPOBAHBI HA PA3HBIX
aToMax " OINpPCACIINTH CB}ISBIBaIOH_II/Iﬁ niim aHTHCBSI3bIBaIOIJ_[HI>'I BKJIaJg 3TOIO B3aI/IMOI[eI‘/JI-
CTBUS B 00Opa3NBaHUE XUMUYECKOU CBS3H.
74, yi= ..t CaPry — CiPpy T
I'paduueckn mpencraButh o— B3aumoaeicTue AQO, KOTOpbIE IIEHTPUPOBAHBI HA Pa3HBIX
aToMax " ONpPCACIINTH CB}ISBIBaIOH_II/Iﬁ niim aHTI/ICBSI3LIBaIOH_[I/Iﬁ BKJIaJg 3TOrO B3aI/IMOI[CI‘/JI-
CTBUS B 00pa3NBaHUE XUMUYECKOU CBS3H.
Vi = ...7 CiyQpy + CyuPpy ...
I'paduueckn mpencraButh o— B3aumoaeicTsue AQO, KOTOpbIE IIEHTPUPOBAHBI HA Pa3HBIX
aToMax " ONpPCACIINTH CB}ISBIBaIOH_II/Iﬁ niim aHTI/ICBSI3LIBaIOH_[I/Iﬁ BKJIaJg 3TOrO B3aI/IMOI[CI‘/JI-
CTBUS B 00pa3NBaHUE XUMUYECKOU CBS3H.
Vi = ..— Ciy@py T Ci@Ppy T
I'paduueckn mpencraButh n— B3aummojelictBue AQO, KOTOpbIE IEHTPUPOBAHBI HA Pa3HBIX
aToMax " OINpPCACIINTH CB}ISBIBaIOH_II/Iﬁ niim aHTI/ICBSI3LIBaIOH_[I/Iﬁ BKJIaJg 3TOrO B3aI/IMOI[CI‘/JI-
CTBUS B 00Opa3NBaHUE XUMUYECKOU CBS3H.
Vi = .7 CiyQpy — Ci@Ppy T ...
I'paduueckn npencraButh n— B3ammojelictue AQO, KOTOpbIE IEHTPUPOBAHBI HA Pa3HBIX
aToMax " ONpPCACIINTH CB}ISBIBaIOH_II/Iﬁ niim aHTI/ICBSI3LIBaIOH_[I/Iﬁ BKJIaJg 3TOrO B3aI/IMOI[CI‘/JI-
CTBUS B 00Opa3NBaHUE XUMUYECKOU CBS3H.
Vi = ...7 CiyQpy + CiuPpy ..
I'paduueckn npencraButh n— B3aummojelictBue AQO, KOTOpbIE IIEHTPUPOBAHBI HA Pa3HBIX
aToMax " ONpPCACIINTH CB}ISBIBaIOH_II/Iﬁ niim aHTI/ICBSI3LIBaIOH_[I/Iﬁ BKJIaJg 3TOrO B3aI/IMOI[CI‘/JI-
CTBUS B 00pa3NBaHUE XUMUYECKOU CBS3H.
Vi = ..— Ciy@py T Ci@Ppy T
I'paduueckn mpencraButh n— B3aummojelictBue AQO, KOTOpbIE IEHTPUPOBAHBI HA Pa3HBIX
aToMax " OINpPCACIINUTH CB}ISBIBaIOH_II/Iﬁ 1501070 aHTI/ICBSI3LIBaIOH_[I/Iﬁ BKJIaJg 3TOrO B3aI/IMOI[€I‘/JI-
CTBUS B 00Opa3NBaHUE XUMUYECKOU CBS3H.
Vi = ...— CiyQpy — Ciy@py T ..
I'paduuecku npencraButh B3aumoaeiicteue AQO, KOTOpbIE IEHTPUPOBAHBI HA PA3HBIX aToO-
Max " OpeaciInThb CBHSLIBaIOH_II/Iﬁ NI aHTI/ICBHSBIBaIOH_[I/Iﬁ BKJIaJ 3TOI'O B33HMOII€I>1CTBPI$I B
oOpa3nBaHuE XUMUYECKOU CBS3H.

\|Il‘ = ..t Civ(ps - Ci[u(pPy__’_....
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I'paduuecku npencraButh B3aumoaeiicteue AQO, KOTOpbIE IEHTPUPOBAHBI HA PA3HBIX aToO-
Max U ONPEJEIUTh CBA3BIBAIOIINI WIIM aHTUCBSI3BIBAIOIINI BKJIA]] 3TOTO B3aUMOCICTBUS B
oOpa3nBaHuEe XUMUYECKOU CBS3H.

Vi = ...t CaPs t Ci@py ...
I'paduaecku npencraButh B3aumoaeictsue AO, KOTOpbIE IEHTPUPOBAHBI HA Pa3HBIX aTo-
Max U ONPEJEIUTh CBA3BIBAIOIINI WIIM aHTUCBSI3bIBAIOIINI BKJIA]] 3TOTO B3aUMOCHCTBHUS B
oOpa3nBaHuE XUMUYECKOU CBS3H.

Vi = .= Ciy@sT CiPpz ...
I'paduuecku npencraButh B3aumoaeiicteue AQO, KOTOpbIE IEHTPUPOBAHBI HA PA3HBIX aToO-
Max ¥ ONPEJEIUTh CBA3BIBAIOIINI WIIM aHTUCBSI3bIBAIOIINI BKJIA]] 3TOTO B3aUMOCICTBUS B
oOpa3nBaHuEe XUMUYECKOU CBS3H.

Vi = .= CiyPs — CiyuPpz T ...
DHeprus AByXaTroMHbIX B3auMoeicTBuii (Eap) B mpubmmkennn MaikeHa.
DHeprusi KOBAJICHTHBIX JIBYXaTOMHBIX B3aMOJICUCTBHIA.
DHEpPrusi MOHHBIX IByXaTOMHBIX B3aUMOJICUCTBUIA.
DHeprust AUCCOLMAIMN XUMHUUYECKUX COSTUHEHUN.
Konnenuus I'enpmana-deitHMana 0 cuiax sAI€pHO - AJIEKTPOHHBIX B3aMMOJCHCTBHI B
MOJIEKYJIaX.
Teopema I'enbmana-deitHMana.
OnexkTpocraTudeckas Teopema I'enbmana — deliHMana.
CdopmynupoBaTh TeOpeMy BpHpHaa.
[TonyuTh BbIpa)keHHE TEOpPEMbl BUpUaJa JJisi HE PABHOBECHOI'O COCTOSIHUSI JIBYXaTOMHOI'O
MOJICKYJIIPHOTO (pparMeHTa.
[TonyuuTs BbIpakeHUE TEOPEMbl BHpHUANA JUIsi PABHOBECHOTO COCTOSIHUSI IBYXaTOMHOIO
MOJICKYJIIPHOTO (pparMeHTa.
Hcnonb3ys TeopeMy BUpUBa NOJIy4uTh Belpaxenue V = 2E.
Hcnonb3ys TeopeMy BUpHBa MONYYUTh BbIpakeHue T=—E.
Hcnonb3ys TeopeMy BUpUBa NOJIYyYUTh BelpaxkeHue V = —2T.
OOBACHUTH JEHCTBHE TEOPEMBI BUpHaja B Ipoliecce 00pa3oBaHUsI XUMUIECKOU CBSI3H.
OCHOBHOE CUHTJIETHOE 3JIEKTPOHHOE COCTOSIHME XUMUYECKUX YaCTHI] BEIIECTBA, €r0 CIIUH
Y CIIMHOBAs MYJIbTUIUIETHOCTb.
Bo030yk/1eHHOE CHHIJIETHOE DJIEKTPOHHOE COCTOSIHME XMMUYECKUX YaCTHIl BEIIECTBA, €ro
CIIMH U CIIMHOBAsI MYJIbTUILIIETHOCTb.
TpumnieTHoe MeKTPOHHOE COCTOSIHUE XMMUUYECKUX YaCTHI] BELIECTBA, €ro CIIKUH U CIIUHO-
Basi MYJIbTUIIJIETHOCTb.
Bo030yxk1eHHOE 2JIEKTPOHHOE COCTOSIHHE aTMOC(HEPHOTO MOJIEKYIISIPHOTO KHCIOPO/a, €ro
CIIMH U CIIMHOBAsl MYJIbTUILJIETHOCTb.
OCHOBHOE JIEKTPOHHOE COCTOSTHHE aTMOC(HEPHOT0 MOJIEKYISIPHOTO KUCIOPO/Ia, €ro CIIUH
Y CIIMHOBAs MYJIbTUIUIETHOCTb.
OCHOBHOE 3JIEKTPOHHOE COCTOSIHME XMMHUYECKHUX YacTHUI] BEIIECTBA
OO6pazoBaHue U J1e3aKTUBAIMS 3JIEKTPOHHO-BO30YKIEHHOTO CUHIJIETHOTO COCTOSIHUSI XU-
MUYECKUX YaCTHII: quarpamma SI0610HCKOro.
[Iponiecc BHyTpeHHEH 3JIEKTPOHHON KOHBEPCHHU.
[Tporiecc THTEPKOMOMHALIMOHHOM AJIEKTPOHHON KOHBEPCHH.
[Tpomiecc duryopecueHmmm.
[Tpouecc dpocdopecreHmm.
CnuH 1 cniMHOBask MyJIBTUILIETHOCTh KATHOHOB XUMHYECKUX YACTHII.
CnuH 1 ciMHOBasi MyJIbTUIIETHOCTh AaHUOHOB XUMUYECKHUX YaCTHII.
CnuH 1 cnMHOBask MYJIbTUIIETHOCTh XMMUYECKHX YACTHUI[ BEIIECTBA C HENMAPHBIM YHCIIOM
AJIEKTPOHOB: KaTHOHOB-PAANKAJIOB.
CnuH 1 cnMHOBask MYJIbTUIIETHOCTh XMMUYECKHX YACTHUI[ BEIIECTBA C HEMAPHBIM YHCIIOM
3JIEKTPOHOB: PaIUKAJIOB.
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. CniuH ¥ cnuHOBasi MYJIBTUILUIETHOCTh XUMHUYECKUX YaCTHUIl BEIIECTBA C HEMApPHBIM YHCIIOM
AJIEKTPOHOB: AHHMOH-PAJUKAJIOB.

BayTpu- 1 MeXMONEKYIApHbIC HEBAJIECHTHBIEC B3aUMOICUCTBUS U UX MPOYHOCTb.
Ban-nep-BaanbcoBbl HHTpa- 1 HHTEPMOJIEKYJISIPHBIE B3aUMOCHCTBHUS.
Opuenranmonnbsie Ban-nep-BaanbcoBbl B3aMMOIEHCTBUS XUMUUECKUX YaCTHUIL BEIIECTBA.
Nunyknmonusie Ban-aep-BaanbcoBbl B3aMMOAECHCTBUS XUMHUUECKHUX YACTHULL BELIECTBA.
Jucnepcronnsie Ban-nep-BaanbcoBbl B3aUMOICHCTBUSI XUMUYECKUX YAaCTHI] BEILIECTBA.
H - B3aumoelcTBYs peakTaHTOB.

AccoluaTsl SSHyC-MOJIEKYIT

Oueprus H - csizu

[Tpodumm I1I1D H — acconmatos

Jnvna H — cBsizm.

VYcnosue N'amunbroHa - Aiibepca aiist H-accornmartos.

H3menenue miuHbl cBsI3u ~X—H... B H-acconuarax

Kondurypamus ¢pparmenra ~ X — H...Y~ B H-acconmarax.

N3menenue 3apsia MOCTUKOBOTO aromMa Bojopoaa B H-acconmarax.

HK- ciektpanibabie 0cod0eHHOCcTH H- acconmnaros.

. unonsHbId MOMEHT H-accoruaros.

Oopaszey 6unema (3auem)

rOY BIIO «JIOHEIKUIA HAIITMOHAJIbHBII YHUBEPCUTET»
XuMudeckuit paKyiabTeT

Hanpaenenue noocomosxu: 04.03.01 Xumus
IIpoepamma nodeomosxu: oakanaspuam
Cemecmp 7

Yuebnas oucyuniuna Cmpoenue sewecmea
a

[98)

BUWJIET Ne 1 (3auer)
I'padmueckn npencraButh B3aumozeiicteue AO, KOTOpbIE IIEHTPUPOBAHBI HA PA3HBIX aTO-
Max ¥ ONPEJEIUTh CBSA3bIBAIOIINMI HIIM aHTUCBSI3bIBAIOIINM BKJIaJ 3TOr0 B3aUMOICUCTBUS B
oOpa3nBaHre XUMUYECKOU CBSI3U.

Vi = ...t CaPs t Cip@Ppy T

[TosryuuTh BBIpa)KEHUE TEOPEMBI BHpHUaia sl pABHOBECHOT'O COCTOSHUS IBYXaTOMHOI'O MO-
JEeKYJIsIpHOTO (hparMeHTa.
AprymMeHTHpOBaTh npoliecc GayopecleHINH.
Mertogomnorust onpeaesieHnsi BEpTUKAIbHOTO MOTEHIINAIA HOHU3AIMN XUMUUECKUX YaCTHUIL
METOJJaMU KBAaHTOBOM XMUMHUH.
CTpyKTypHBIE U3MEHEHUSI XUMUYECKON YaCTUIIBI B MPOIIECCE BEPTUKATHLHON MOHU3ALINH.

VYTBepkaeHo Ha 3aceqaHuu Kadeapsl Qu3nueckond XUMUU
IIporokon Ne or « » 20 T

3aBeyromuii kadeapoit npod. Muxanpuyk B.M.

[IpenonaBarenn nou. Typosckuit H.A.
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Kpumepuu OUCHUGAHUA IK3aAMeHa

Homep 3a0anusn Koauuecmeo oannos
1 10
2 10
3 10
4 10
5 10
Bcero 50 6as10B

11. OBPA3ELl TECTOBOI'O 3AJAHUA

B npuBeneHHBIX TeCTax yKa)KUTE MPaBUIIBHBINA OTBET (IMPABUIBHBIX BApPUAHTOB OTBETA OJHMH
WJTA HECKOJIBKO).

1. [Ipoananusuposats cTpykTypy MO (y2)

Y= ...- C21Psx(A) T C22QpxB)T- - -
U ONIpEeAENUTh THII BKJIaJa s U p — AO, KOTOpbI€ [IEHTPUPOBAHbI HA aTOMax A
u B, B 00pa3oBaHue XMMHUYECKOU CBS3H.
. CBSI3BIBAIOIINM BKJIAI;
0. aHTUBS3BIBAIOLINIT BKJIA,

B. HECBA3LIBAIOIINU BKJIA.

2. S AO nenpupoBanbl Ha aToMax A u B u 00pa3yroT ... KoMOUHAIHIO.

Q—O

BbIOpaTh KOMIIOHEHTHI C21Ps(A) U C22Ps3) MO KOHTpOJIUpYIOLIEH 3Ty XH-
MHYECKYIO CBSI3b:

Vo= ... c10s(a) --. C220sB) T

a. CBS3BIBAIOLIYIO;
0. aHTHBA3BIBAIOLIYIO;
B. HECBS3BIBAIOIIYIO.
. -Ca0Psa);
A+ C0sa);
C. - Cn0sm),
XK., + C22(Ps(B)-
3. px AO nenpupoBaHbl Ha aToMax A u B u o0pa3yror ... KOMOMHAITHIO

CA— OO

BrIOpaTh KOMIIOHEHTBI C21Ppx(a) H C20QpxB) MO KOHTpOIMpYOLIEH 3Ty
XUMHUYECKYIO CBSI3b:

o= ... C21Qpx(a) ... C2@pxB) T

CBS3BIBAIOIIYIO;
AHTUBSI3bIBAIOIIYIO;
HECBSI3BIBAIOIIYIO.
-C210px(A)>

+ C21Qpx(A);

HoOE o
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C. -C0pxB),
K. tCn@px@®).

px AO neHpupoBaHbl Ha aToMax A ¥ B 1 o0pa3yror ... KOMOMHAITHIO

P O—CA

BpIOpaTh KOMIIOHEHTBI C21Ppx(a) M C20QpxB) MO KOHTpOIMpYOLIEH 3Ty
XUMHUYECKYIO CBSI3b:

o= ... C21Ppx(a) ... C22QpPxB) T

CBSI3BIBAOIIYIO;
AQHTHBSI3BIBAIOIIYIO;
HECBS3BIBAOIIYIO.
-C210prx(A);

+ C21Ppx(A)s
-C22Qpx(B);
+C20PPx(B)-

X ok 1w o

px 1 S AO neHpupoBanbl Ha aToMax A 1 B 1 00pa3yor ... KoMOUHAIHIO

BpIOpaTh KOMIIOHEHTBHI C21Qpy(a) M C220QsB) MO KOHTPONMPYIOILEH 3Ty XU-
MUYECKYIO CBSI3b:

o= ... Ca1Ppxa) .. C22QsB) T

CBSI3BIBAOIIYIO;
AQHTHBSI3BIBAIOIIYIO;
HECBSI3BIBAIOMIYIO.
-C210prx(A);

+ C21Ppx(A)s

- C220s(B);

T C0PsB).

¥ oW o

Pz AO nenpupoBansl Ha aTomMax A u B 1 00pasyior ... T-KOMOMHAIUIO

BpIOpaTh KOMIIOHEHTBI C21Qp(A) U C22QPpyB) MO KOHTpONUpYrOLEH 3Ty
XUMHUYECKYIO CBSI3b:

o= ... C210pyaA) ... C22PpyB) T+

CBSI3BIBAIOIIIYIO;
AHTHBA3BIBAIONIYIO;
HECBSI3BIBAIOMIYIO.
-C210rz(A);

+ C21Pp(A);
-C220pz(B),
+C22PpyB).

¥ 0RO WO




21

7. XuMu4eckasi cucreMa OyJIeT B COCTOSTHUH PaBHOBECHSI, €CJIM CYMMAapHEIE
cuibl ['enbmana — deitHMaHa JEHCTBYIONTME HA KAKIBIN €€ aToM OyIyT ...:
a. MaKCHMaJIbHEIC;
0. MHUHUMAJIbHBIE;
B. PaBHBI HYJIIO;
T. OTpHULIATEIIbHBIE.
8. Cornacno konuenuuu ['enbmana — OeiiHMaHa B TEOPUU XUMUYECKOM CBS3U
MEXBSIJIEPHOE OTTAIKUBAHUE ... 00PA30BaHUIO XUMUYECKOU CBSI3HU.
a. cmocoOCTBYeT;
0. He cmocoOCTBYET.
9. CornacHo koHnenuuu ['enbmana — @eitHMaHa B TEOPUU XUMUYECKOH CBSI3U
SJIEPHO-2JIEKTPOHHBIEC B3aUMOJICHCTBUS aHTUCBA3BIBAIOIIEH 00JIaCTH ... 00-
Pa30BaHUIO0 XUMUYECKOM CBA3U.
a. CcrmocoOCTBYIOT;
0. He cocoOCTBYIOT.
12. KPUTEPUHU OLIEHUBAHUSA
Pacnpeodenenue 6annos, Komopsvie MOZym ROAYUUMb CHYOEHM bl
6 npoyecce u3y4eHus OUCYUNIUHbL
Opranu3anuoHHO- “
Texkymmii KOHTPOJIb Bcero
yueOHasi padoTa cTyeHTa
TectupoBanue
[lucbMeHHBIE PAOOTHI: TPAKTUYECKHE 3a0a-
HUS, 3a1aHUsI PETIPOIYKTUBHOTO YPOBHS,
3alaHusl 17151 IOMAIITHEeH paboThl, KOHTPOIb-
50 6an0B
HbIE paOOTHI
3amanus K 1abopaTOpHBIM paboTam
'YcTHOE cobeceroBaHUE.
max 5 6aioB max 45 6anoB
IlIxana coomeemcmeus 6a17108 HAUUOHAILHOU WKAJlE
Cymma 0aJi-
ITo . IIpu oueHke 3xk3aMeHa NMpenoaaBareb
JioB 1o 100 ITo rocynapcrBenHoit
. mKaJje PYKOBOACTBYETCS CJAeAYOIMMMHU MPUHIIU-
0a/LIbHOM mKase
ECTS namMu
mIKaje
MOKa3aHbl CHCTEMAaTHYECKHE U TIIyOOKHE
3HAHUS MPU OTBETE HAa BCE BOIPOCHI OMIIeTa
90-100 A «Otaruno» (5) p . p ’
MOHUMaHUe (U3UYECKON CYIIHOCTH TIPO-
OJIeMBI
MMOKa3aHbl CHCTEMATHYECKUE U TTTyOOKHE
3HAHUS IIPH OTBETE HA BCE BOIIPOCHI OMIIeTa
80-89 B «Xoporo» (4) p N P ’
MMOHUMaHNEe (PU3NUECKOMN CYITHOCTH TIPO-
OJIEMBI, HO TIPU OTBETE JAOMYIIEHBI HEKOTO-
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pble OIMOKY ¥ HETOYHOCTH
MMOKAa3aHbl CUCTEMaTHYECKHe 3HaHUSI IPU
75_79 C OTBETE Ha BCE BOMPOCHI OUIIETa, HO MPH OT-
BETE JIOMYIIEHbl HEKOTOPhIE OMIMOKY U He-
TOYHOCTH
MOKa3aHbl HECUCTEMaTHYECKHUE U Hery0o-
7074 D KH€ 3HaHUS [IPU OTBETE HAa BOIPOCHI OMIIeTa,
MIPU OTBETE JOMYIIEHO HECKOJIBKO OINOOK,
«Y TOBJICTBOPUTEIIBHO» | UCIIPABICHHBIX CAMHUM CTYACHTOM
3) MTOBEPXHOCTHBIC 3HAHMS IPU OTBETE Ha BO-
60-69 E TpOCEHI ousera, TOMYIIEHO PsJl HETOYHO-
CTe, KOTOpbIE CTYJIEHT HE B COCTOSIHUU
CaMOCTOSITEIILHO HCIIPABUTh
«HeymoBnerBopuTeab- | HET OTBETOB Ha OCHOBHBIE BOIIPOCHI OMiIeTa,
35.59 px | HO» C BOSMOKHOCTBIO HET OTBETOB Ha JIOTIOJHUTEIHHBIC U HABO-
; MIOBTOPHOM aTTecTanuy | AAIME BOIPOCHI
2
0-34 F «HeynoBnerBoputenb- | BoimoiaHeHue MeHee 30 % o0s3aTenbHBIX
HO» (2) ¢ BOBMOXKHO- 3aJlaHuid; HEYMEHHE PACKpPbITh OCHOBHOE
CTBIO TOBTOPHOM CAAYU | COJIep’KaHUE 3aJlaHusl; HECIIOCOOHOCTh (op-
MIPH YCIIOBUU 00s13a- MYJIUPOBATh BBHIBOJIBI.
TETHLHOTO Habopa J0-
MOJTHUTENIBHBIX 0aJIJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOIIECCA

JIeKIIMOHHBIE 3aHATHS TPOBOAATCS B ayAUTOPUU 000PYIOBAHHONW MEJIOBOM JOCKOW, MyITbTHMEIH-
HBIM TIPOEKTOPOM M dKpaHOM. JlabopaTopHbie 3aHATHS MPOBOIITCS B KOMIBIOTEpHOM Kiacce: 10

nepcoHanbHBIX Kommbiotepos. JlomomauTebHOE 00ecnieuenne: Wi-Fi mocTym B Kopirycax
YHUBEPCUTETA, TEKCTOBBIE M AJIEKTPOHHBIE pecypchl HayuHoit OnOImMoTekn yHUBEp-

CUTCTA.
14. PEKOMEHJIOBAHHAS JIMTEPATYPA
KoJu-Bo 3k- Hanu4uue
Ne 3eMILISPOB B | DJIEKTPOHHOM
HaumenoBanue
n/n OuobIMoTEKE BepCUM B
JonHY IBC
Ocnoenasa numepamypa
1. Hupenscon B. I'. KBanToBas xumusi. Mosiekynbl, MoJie-
KyJISipHBIE CUCTEMBI U TBepble Tena / B. I'. Llupenscon // 30 +
M.: bunowm. JlabopaTtopus 3Hanui, 2010. - 496 c.
2. Typosckuii H.A. IIpakTuKyM KOMIIBIOTEpPHOU CTPYKTYyp-
HOM xummu: ydeOHoe mocodue / H.A.TypoBckuii. — Jlo- 10
Henk: 'OY BIIO «/louHVY», 2018. — 145 ¢
3. Typosckuit H.A. [IpakTUKyM KOMIIBIOTEPHOU CTPYKTYp-
HOW XMMHHU [DIIEKTPOHHEIN pecypc]: ydeOHoe mocobue / | DIeKTPOHHBIHA
H.A.Typosckuii. — loneuk: 'OY BIIO «/lonHVY», 2018. pecypc
—145¢
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4. TypoBcekuii, M.A. Kowmm'ioTepHa CTpyKTypHa Ximist | DJIEKTPOHHBIH
[EnextponnMii pecypc]: HaB4. mocionuk / M.A. TypoBch- pecypc
kuil, O.M. Ilacrepnak; Jloneubkuii Hall. yH-T. — JlOHELbK:
HouHY, 2009. / Typosckuii, H.A. KomnbroTepHas CTpyk- +

TypHast XuMusi [ DIEeKTpOHHBIHN pecypc]: yuebHoe mocobue
/ H.A. Typosckuii, E.H. Ilacrepnak; JloHeukuii Ham. yH-
T. — Honenpk : JJouHY, 2009.

5. TypoBcbkuii, M.A. Komn'torepHa CTpykTypHa Ximis 17
[Tekcr]: HaBu. mocionuk / M.A. TypoBcekuii, O.M. Ila-
crepHak; Jloneupkuid Ham. yH-T. — Jloneupk: {onHY,
2009. — 153 c. / Typosckuii, H.A. KomnbioTepHas cTpyk- +
TypHas xumus [Tekcr]: yuednoe mocodue / H.A. Typos-
ckuli, E.H. [Tacrepnak; /{oneukuii Hau. yH-T. — JIOHEUbK:
JouHY, 2009. — 153 c.

6. Oneiina, U1.0. MaTemMaTHuHe Ta KOMIT'IOTEPHE MOJENIO- | DIEKTPOHHEIH
BanHs B XiMii [Enexrponnuit pecypc] / M.0. Oneiina; In-T pecypc
¢izuko-opran. ximii 1 Byrneximii iM. JL.M. JlurBuHeHka
HAH Vxkpainu. — Jlonensk: JouHY, 2013. / Omneiina,
N.A. Marematnuyeckoe 1 KOMIIbIOTEPHOE MOJEINPOBAHHE
B xumun [Onektponnsii pecypc] / U.A. Oneitna; Uu-T
¢usuko-opran. xumuu M yriexumud uMm. JIL.M. Jlutu-
HeHko HAH Vkpannsl. — lonenk : JlouHY, 2013.

Honoanumenvnas 1umepamypa

7. Semiempirical and DFT Modeling of the IR Spectra of Ben- | DnexTpoHHbIi
zoyl Peroxide Derivatives / N.A. Turovskij et al. / On the pecypc
borders of physics, chemistry, biology, medicine and agricul-
ture. Re-search and development / ed. O.V. Stoyanov, E.
Ktodzinska, G.E. Zaikov; Inst. for Engineering of Polymer
Materials and Dyes. — Torun, 2014. — Vol. II. — P. 131-143.
http://repo.donnu.ru:8080/jspui/handle/123456789/4321

8. Paxmra, O.B. Indopmaruka, indopmariitai TexHosnorii [Enek- | DnekTpoHHbIH
TpoHHUU pecypc]:: ms cryn. XiM. crer. / O.B. Pakma, O.M. pecypc
[Tacrepnak, M.A. TypoBcbkuii; JloHenpkuii Hall. yH-T. — Jlo-
nenpk: [lorHY, 2011. - 118 c.

Paxmra, E.B. Mndopmarrka, HHPOpMALOHHBIE TEXHOJIOTUH
[OnexkTpoHHbI pecypc]:: st ctyn. xuM. crierl. / E.B. Pakia,
E.H. Tlacrepnak, H.A. Typosckuii; [loHenkuii Hall. yH-T. —
Honenk: JlonHY, 2011.— 118 c.

15. ”TH®OOPMAILIMOHHBIE PECYPCBI

1. http://mondnrioru/ — Munucrepcrso o6paszosanus u Hayku Jlonenkoii Hapomuoii Pecmy6-
KU

2. http://resobrnadzor.ru/ — Pecnybnukanckas ciayx6a o KOHTPOJIIO M Haa30py B cepe 06-
pa3oBaHMS U HAYKU

16. MIPOIT'PAMMHOE OBECIIEYEHUE
(npu Hanuuuu. Ob6a3amenvHoe HaNUYUE TUUEHIUN UL TUYHbLE ABMOPCKUE PA3PAOOMKLL)

1.  Windows 7 PRO (xopriopatuBHas nunen3us JJorHY nunensus Ne46484614);
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2. Microsoft Office ((kopnopatusHas nunen3us JJoaHY munensus Ne46472919);
3. MOPAC 2016 — koMIIJIeKC TPOrpaMM CTPYKTYPHOU XMMHUH (IIporpamma JA0cTymna OecraT-
HO JJIs1 aKaIEeMUYECKOT0, HEKOMMEPUYECKOT0 NCIOIb30BaHUA. AKaieMUYecKas JIULEH3HUA).
4. Microsoft Visual Studio (muuensus nporpammsl DreamSpark muist BeIcnx y4eOHBIX 3aBe-
JIEHUH);
5. Jluuensus GPL, Apach, BSD nmst cBo60AHOTO IPOrpaMMHOT0O 00eCTIeYeHHUS:
— ArtuBnpyc Kacnepckoro;
— Adobe Acrobat Reader.

PaGouast mporpamma paccMOTpeHa U TMepeyTBEPK/ICHa Ha 3acenaHnu Kadeapsl GU3ndecKoi
XUMHH ¢ U3MEHEeHUsMH (0e3 U3MEHEeHHIT) Ha rOJ.
[IpoTokon Ne  oT « » T.

3aBenyrommii kKageapoit B.M. Muxanpuyk




