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1 ]_[e.]m U 3aaI1 U3YICHU S TUCHUIIIMHBI

1.1 Heab aucuunJInHbI

dopmMupoBaHHE TOTOBHOCTH K MNPOPECCHOHATLHON JEATCIBHOCTH, CBSI3aHHOW C
MPOrHO3UPOBAHUEM CBOKCTB BEILECTB M MEXAHU3MOB MPOTEKAHHUS XHUMUYECKUX MPOLECCOB HA
OCHOBE  JIAaHHBIX O  CTPYKType  BemecrBa W (PyHIaMEHTaIbHBIX  IOJOXKEHUM
KBAaHTOBOMEXAHUYECKOU TEOPHH.

1.2 3agauu AUCHUILIMHBI

- OBnanenne cucteMoil (hyHIaMEHTANBHBIX XMMHYECKHX MOHATHH B 00JaCTH KBAaHTOBOU
MEXaHUKM ¥ CTPOEHHUS BEIIeCTBa, HEOOXOIMMBIX B JalibHEHIIEeH MpodecCuoHATBHOM
NEeSATENbHOCTH,

- PackpeiTvie poJin COBPEMEHHBIX TEOpPHH, OIHKCHIBAIOIIMX CTPOCHUE BELIECTBA, KakK
OCHOBBI TEOPETHUECKON U IKCIIEPUMEHTAIBHON XHUMMUH;

- dopMmupoBaHME yMEHHs NPUMEHATh TEOPETHUYECKHUE 3HAaHUSA B OOJACTH CTPOCHUS
BEIIECTBA JJISl PELIeHMs] TPAKTUYECKUX 3aj]au JajibHENIIel npodeccnoHanbHOM 1eATeIbHOCTH.

1.3 MecTo ucuMmJInHbI (MOYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOi NPorpaMMbl

Hucuunnuna «CTpoeHue BellecTBa» OTHOCUTCS K JAMCHMIUIMHAM BapUaTUBHOM YacTH
6moka 1 yueGHOTO TIITaHA.

Jlis ocBOeHHUs JaHHOM JMCHMIUIMHBI HEOOXOIMMBbl 3HAHHUS Mo KypcaM «Duzukay,
«MaremaTtuka», «Heopranunueckas xumus», «Kpucramiorpadus». 3HaHUS, MOJy4YE€HHBIE B
Iporecce M3y4yeHHs JaHHOW AMCLUIUIMHBI, HEOOXOOUMBI IJIsi YCHEIIHOTO H3YyYEHHUs KypCOB
«Opranuueckas XuMus», «Pusndeckas XuMus», «XUMHUs1 KOOPJAMHALUOHHBIX COETUHEHUIN».

1.4 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHMsI MO JUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IUIAHNPYEeMBbIMH Pe3y/JbTATAMH 0CBOEHHS 00pPa30BaTeJbLHOI MPOrpaMMbl

[Ipouecc nzyueHus: QUCUMILTMHBI HAIIPaBJIeH HAa (OPMUPOBAHNE KOMIIETCHIIUN

[1K-3; OIIK-1
Ne HNupexc |  Conepxkanue B pe3ynpraTe u3yueHus yueOHON AUCHUTIIHHBI
. | KOMIET | KOMIETeHIH o0yuarouecs: 10KHbI
eHIMU | (Uiu e€ 4yacTH) 3HATH yMeTh BJIA/IETh
1. I1K-3 Brnanenunem - bazoBeie monoxe- |- [IpuMensaTs Teope-Meronamu uHTEP-
CUCTEMOM HUsl KBAaHTOBOM MeXa-TUYECKHUE 3HAHUS  [IpETaluu HKCIIEepU-
(yHIaMeHTanb- |[HUKU ¥ OCHOBHBIE  [IJIsl pEelIeHUs IPaK- MEHTAIbHbBIX JaH-
HBIX MaTeMaTUYECKHE 3a- [TUUECKHX 33/1a4 B [HbIX Ha OCHOBE
XUMUYECKUX KOHBI, HEOOXO0IUMbIE |00JIaCTH ONKUCAHUSl [KBAHTOBOMEXaHH-
HNOHATUI JUISl UX UHTEPIIPETa- [CBOMCTB BELIECTB, [UECKOU TEOPUHU
1005048 VX DHEPTETUYECKUX [CTPOCHUS
- OCHOBHBIE MOJIOXKE- XapaKTEPUCTHK U [BEILIECTBA;
HUS TEOPUU CUMMET- [CTPYKTYPbI - OCHOBHBIMH METO-
UM MOJIEKYIT; TaMM pacyera dHep-
- MeTtoasl onrcanus FETUYECKUX Mapa-
CTPYKTYpPBI U CBOMCTB, METPOB MOJIEKYJ U
BEILIECTBA C TOUYKU OIUCAHUs UX
3pPEHUSI COBPEMEHHOM [PEaKIMOHHOU
TEOPETUYECKOU CIIOCOOHOCTH
XUMUU




HaJIBHBIX 3a1a4

2. OIIK-1 | CrocoGHOCTRIO |- ba3oBbIe 3aKOHBI
WCIIOJIb30BAaTh  [KBAHTOBOW MEXaHHUKH
IIOJTy4ECHHBIE - OCHOBHBIE pa3/eiibl
3HaHUA MaTeMaTUYECKON
TEOPETUYECKUX [TEOPHH, HEOOXOIH-
OCHOB MBIC JUTSI KBAHTOBO-
(yHIaMEHTaIb- |[MEXaHHYECKOTO
HOW XUMUU TIPH [MOJICIIUPOBAHHUS,
pelieHuun - CriocoObI UCTIOJIb-
npodeccuo- 30BAaHHS OCHOBHBIX

Teopuil B 001acTi
CTPOCHHS BEIIECTBA
JIJI1 OITMCAHUS XUMH -
YECKHX TPOIIECCOB

- [lonn30BaThCA
MpueMaMu CoBpe-
MEHHOM MaTeMaTH-
YECKOW HAYKH JUIsSt
pelieHus 3aad,
BO3HHUKAIOIIUX B
XOJIe aHaI13a XHU-
MUYECKUX ITPOOIIEM;
- Mcrionnp30Barth Te-
OPETHYECKHE T0JI0-
PKEHUSI U PACUCTHBIC
BHAYCHHS TTapaMeT-
OB, XapaKTepu3y-
IOIITUX CTPYKTYPY H
[PEAKIIMOHHYIO CII0-
COOHOCTB BEIIECTB,
IJTST pEeIIeHUs] KOHK-
PETHBIX Mpodeccuo-
HAJILHBIX 3a7a4

- Criocobamu uc-
M0JIb30BaHUs 0a30-
BBIX pa3/IeNOB COB-
[PEMEHHOM MaTeMa-
TUKH JJIs aHalin3a
mpoOJieM omucaHus
CTPYKTYPBI U peak-
IIIOHHOI CII0C00-
HOCTH BEIIECTB;

- Meroamu nmpume-
HEHUS TTOJTyYECHHBIX
TEOPETHUYECKUX pe-
BYIbTaTOB JJIsI
MPaKTUYECKOTO HC-
MOJIH30BaHUSI B 00-
ITACTH TTPOTHO3UPO-
BAHMS PEAKIIMOHHOU
CITIOCOOHOCTH Be-
IIIECTBA U €r0

CTPYKTYPBI

2. CTPYKTYPA U COAEPKAHUE JUCHUITJIMHBI

2.1 Pacnipenesienne TPyaA0éMKOCTH IMCHUILIMHBI 110 BUJAaM padoT

Bun paéorsl Bcero yacosn Cemectp (4achbl)
4 5

KonTakTHasi paboTa, B TOM 4HcJIe:
AYIUTOPHBIE 3aHATHSI, BCETO
3aHATHS JEKIIMOHHOTO TUTIA 18 18 -
JlabopaTopHbIC 3aHATHS
3aHATHS CEMHUHAPCKOTO THIIA 38 38
HNuas koHTaKTHAs1 padora: -
KonTponupyemasi caMoCTOsATEIIbHAS 4 4 -
pabota(KCP)
ITpomexyrounas arrecranus (UKP) 0,2 0,2 -
CamocrosiTesibHas padoTa B TOM YHCJIe: -
KypcoBast pabota - - -
[IpopaboTka yueOHOTO TEOPETHIECKOTO 37,8 37,8
MaTepuala
BrInosiHeHne MHAMBHTyaJIbHBIX 3a1aHUI - - -
Pegepat 10 10 -
IloaroTroBKa K TeKymeMy KOHTPOJIO - - -
KonTpoJas -
IToaroroBKa K 3K3aMeHy - - -
Oomas Yacos 108 108 -
TPYA0E€MKOCTh B TtoMm uncie 60,2 60,2 -

KOHTaKTHOU paboThI

3a4ETHEBIX €IUHHAIL 3 3 -




2.2 CTpyKTYypa AMCUHUILIMHbBI

OcHoBHEIC pasaciibl AMCHUITIIMHBIL

Ne| HaumeHoBaHue pa3ieoB(TeM) KoJ1-Bo yacoB
Bcero | AyauropHasi pa6ora | BHeayauropHas
pabota
JI 113 JIP CPC
1 2 3 4 5 6 7
1 | KBanToBOMEXaHHUECKasl TEOPUS 28 6 10 - 12
CTPOEHUS BEIIECTBA
2 | CuMMeTpus MOJIEKYIT 22 4 8 - 10
3 | DHepreTHUecKue acleKThl CTPOCHUS 31,8 4 12 - 15,8
MOJIEKYI. DJIEKTPUYECKHE U
MAarHUTHBIE CBOKICTBA BEIIIECTB
4 | CtpoeHue BeliecTBa B 22 4 8 - 10
KOHJICHCHPOBAHHOM COCTOSIHUU
Uroro 103,8 18 38 47,8
2.3 Conepxanue pa3iaejioB IMCUUIIMHBI
2.3.1 3ansATHSA JEKIIMOHHOT0 THIIA
No | HaummenoBanue Conepxanue pazaena dopma
/T pasnena TEKYIIETO
KOHTPOJIS
1 KBanTtoBo- MaremaTrnueckuii anmnapar KBAaHTOBOM XUMHH.
MexaHnudeckas | OmnepaTopbl, COOCTBEHHbBIE (DYHKITUU U COOCTBEHHBIC
Teopust 3HayeHus. Onepatop ['amunbTona. CooTHOIIEHUE
CTPOEHHUS HEOIPEAEIICHHOCTH. V CTHBL
BCICCTBA OCHOBHBIE OCTYJIATHl KBAHTOBOM XUMUH. ompoc
3amaun 0 cBOOOHOM JIBH)KEHUU YaCTHUIIbI, ABMKEHUN
YaCTULbI B IOTCHIIMAJIBHOM SILTUKE.
OMIOUPUYECKHUE U MOTYyIMIIMPUYECKUE METO/IbI B
KBaHTOBOM XUMMH.
2 Cummerpust CummeTpusi paBHOBECHOM r€OMETPUUECKOU
MOJIEKYJT KOH(MUTYpALUHA MOJIEKYIbI. DJIE€MEHTbl CHMMETPHH.
Onepanuu cumMmerpun. TouedHble rpynbl CAMMETPHH.
[IpuBOoAMMBIE 1 HENPUBOIUMBIE IIPEICTABICHUS.
Knaccudukanus atomoB u monekyn. [lapametpsr,
OnpeACsIOINE TCOMETPHIO MOJIEKYIIBI, MCXKbIICPHBIC YcrHbli
pacCTOsIHUS, BAJICHTHBIC yIiibl. BHyTpeHHME BpallleHUs Ompoc
MoJekyi. [Tonstue koHpopmauu MosieKy.
[IlaxmaTHBIE ¥ 3aT€HEHHBIE KOH(DUTYpaIIUH.




DHepreTUYecKue
ACTICKTBI TEOPUH
CTpOCHUS
BEIIIECTBA.
DIEKTPUUYECKUE
Y MarHUTHBIC
CBOICTBa
BEIIECTB

(DHEPreTUYeCKUl KpUTEPUI CYILIECTBOBAHUS HEKOTOPOM
COBOKYITHOCTHU 3((PEKTUBHBIX aTOMOB KaK €IMHOMN
MACTHUIIBI — MOJIEKYJIbl. DHEprus 00pa3oBaHUs MOJICKYJI
13 CBOOOJHBIX aTOMOB.

HapIII/IaJH)HI)IG OHCPTHUU OTACIBbHBIX BUAOB XUMHYECKOU
CBs3H OJHOI'O BHJa B JIFOOBIX MOJICKYJIax.

OHeprus 00pa3oBaHUs MOJIEKyIbl. IIocTosHCTBO
DHEPrUU CBSA3EH OJHOTO BHUJ/Ia B MOJIEKYJIAX.

DHeprus CTabUIN3aluy KPUCTAIUTMYECKUM TI0JIEM, KaK
B GdEKT BIUSIHUS CTPOSHUS MOJICKYJ Ha MX CBOMCTBA.

DIEeKTPUYECKUM TUTIOTBHBIM MOMEHT B KJIACCHUECKOU
TEOpPUH U KBAHTOBOM MEXaHUKE.

[TosisipHBIEC M HEMOJISIPHBIE BEIIECTBA. /[UMOTBHBIN
MOMEHT ¥ U30MEPUS MOJIEKYIL.

[TaprimanbHbIE MOMEHTBI CBSI3€M U CTPYKTYPHBIX TPYIIIL.
BexkTopHO-aqAUTHBHASA CXEMa pacyeTa JUIOJIBHBIX
MOMEHTOB.

Jleopmariusi MOJIEKyYST BO BHEIIHEM AJIEKTPUUYECKOM
rosne. MTHaynMpoBaHHBI MOMEHT U MOJISIPU3YyEMOCTh
MoseKyn. Cpenssis MOJIApU3yeMOCTb, aHU30TPOIIUS
[TOJIAPU3YEMOCTH.

CBs3b MOJICKYIAPHBIX MTOCTOAHHBIX —UIIOJIbHOI'O
IMOMCHTA U IMOJIAPU3YEMOCTHU — C MAKPOCKOITMYCCKUMHU
XapaKTCPUCTUKaMU BCIICCTBA.

MomnsipHas pedpakius. DMIUpUYEcKas cXxema pacuera
pedpaKiuii.

IMarHuTHBIN MOMEHT U MarHUTHAs BOCIIPUUMYHUBOCTD
MoJieKynbl. COCTOSIHME MOJIEKYJ B MAarHUTHOM TI0JIE.
/lnamarHuTHbIC U TapaMarHUTHBIE BEIIECTBA.
DeppomMarHeTusM.

3eeMaHOBCKHE YPOBHU SHEPTUH. Y CIOBUS AEPHOTO
MarHUTHOTO PEe30HaHCa.

XUMHUYECKU CIBUT U ero uHrepmnperamus. J11P.
[TapamarHuTHBIEC YACTHUIIBI.

[MomHas OHEPTHUA MOJICKYJIBI KaK CyMMa 3HeKTp0HHOﬁ,
KO€0aTeIbHOM U BpaHlaTeHBHOﬁ COCTaBJIAIOIIUX.
MemMoneKymIpHoe B3aMMOJICHCTBHE

OTHOCHTENHHOE MOJIOKECHUE 9JICKTPOHHBIX,
KOJIeOATEeIIbHBIX U BpalqaTCJIbHBIX ypOBHGfI OHCPIHH.

9J'IeKTpOHHLIe COCTOsAHUHA, KoJieOaTeIIbHbIC COCTOsHUA,
BpallaTCIbHBIC COCTOAHUA.

BpaH_[aTeJ'ILHLIe, KoJieOaTelIbHbIC U SJICKTPOHHBIC
CIICKTPBHI. Teopmi KPpUCTAJNINYCCKOT'O MOJISI U TCOPUA
[OJIA IMTAaHAOB KaK OCHOBA MHTCPHIPCTALIUN CIICKTPOB
KOMILIEKCHBIX COCIUHEHU. HpaBI/ma 0T60pa.

BHadcHUE MOJICKYJIAPHBIX CIICKTPOB MJISA pCHICHUSA
MPAaKTUYCCKUX 3adaY XHMHUYECKOM HAayKH.

Pedepar
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4 Crpoenue CtpykTypHas kiaccuuKanus KOHICHCHPOBAHHBIX (a3. Ycerubiid
BELIECTBA B /lmarpammel cocTosiHUS. MrHOBEHHAsI KOJIieOaTeIbHO- OIpocC
KOHJICHCUPOBAH- [yCPEAHEHHas CTPYKTypa xkuakocreid. CoBpeMEHHbIE
HOM COCTOSIHHM  [CIIOCOOBI OMHMCAHUS CTPYKTYPHBI KUAKOCTCH. AMOpQHBIC

BeriecTBa. KuaKue KpucTamibl (X0JIeCTepUKH,
HEMaTUKHU U TIp.). neanbHbIe KpUCTAIIIBI.
Oco6eHHOCTH YABTPAAUCIIEPCHOTO COCTOSIHUS BEILIECTB.
CTpykTypa rpaHuIlbl pa3aena KOHISHCHPOBAHHBIX (a3.
2.3.2 3aHATHSA CEMHMHAPCKOI0 THIIA
Ne| HaumeHoBaHue TemaTuka NPAKTHYECKHUX 3AHATHH CEMUHAPOB dopma
pasaena TeKyliero
KOHTPOJIs
1 | KanToBo- MareMaTtnueckuii annapar KBaHTOBOM XUMUH.
MeXaHU4ecKas Omneparopsl, COOCTBEHHbIE (PYHKLIUN U COOCTBEHHbBIE
TEOpUs CTPOCHUS 3HaueHHs. OCHOBHBIC MMOCTYIAThl KBAHTOBOW XMMHUH. v .
CTHBIH
BeIlleCTBA
VYpasuenue Hlpeaunrepa ompoc
3amauu 0 CBOOOTHOM JIBM)KCHHH YaCTHUIIBI, IBOKCHUHT
YaCTHUIIHl B TOTCHIIMAIILHOM SIIITUKE.
DOMIUPUYECKUE U TIOTYyIMITUPUIECKUE METOIHI B
KBaHTOBOM XMMUH.
2 | Cummetpust CuMMeTpHsi paBHOBECHON T€OMETPUYECKOM VYcrHblid
MOJIEKYJT KOH(pUTypalu MOJIEKYIbl. DIEMEHTbl CUMMETPUU. omnpoc
Onepanuu cummeTpuu. TodedHble TPYIIbI
cuMmMeTtpun. [IpuBoauMbIe N HETPUBOAUMBIE
MPEACTABJICHMUS.
3 | DHepreTuueckue DHeprus 00pa30BaHUs MOJIEKYJIBI. Pedepar

ACIICKThI TCOPHU

CTPpOCHH BEIICCTBA.

DIIEKTPUYECKUE U
MarHuTHbIE
CBOICTBa BEILIECTB

DHeprus cTabMIN3aluy KPUCTAIIMYECKUM I0JIEM KaK|
3¢ deKT BIUSHUSA CTPOSHUS MOJIEKYJ Ha UX CBOMCTBA.

DIIEKTPUYECKUI JUITOJIBbHBIA MOMEHT B KJIIACCUYECKOM
TEOPHUH M KBAHTOBON MEXaHHUKE.

HapLII/IaJ'ILHLIe MOMEHTHI CBSI3€H U CTPYKTYPHBIX
TpYIIIIL. BeKTOpHO'a,I[,I[I/ITI/IBHaH CXEMa pacucrta
JUITIOJIBHBIX MOMCHTOB.

CBs13b MOJICKYJIIPHBIX ITOCTOSHHBIX — JUIIOJIBHOTO
MOMCHTA U MOJIAPHU3YEMOCTH — C
MaKpPOCKOIMNYCCKUMHU XapaKTCPUCTUKAMHU BEIICCTBA.

MonsipHas pedpakuus. IMOUprUUecKas cxema
pacyera pedpakuii.

MarsuTHBIM MOMEHT M MarHUTHas
BOCIIPUUMYHUBOCTH MOJIEKYJIbl. COCTOSIHME MOJIEKYIT
B MarHuTHOM I1oJjie. JluamarHuTHEIE U
rapaMarHuTHeIE BelecTBa. GeppoMarHeTusm.

SIMP-cniekTpockonus. Y ciaoBus IepHOTO
MAarHUTHOTO pe30HaHca. XUMUYECKUU CIBHT.
Penakcanmonnsie siBnenus. [lndr-pearents
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XUMHUYECKUM CABUT U ero uHTepnperanus. JIIP.
[TapamarHuTHBIE YaCTHULIBL.

[Tonnas sHEPrUs MOJIEKYJIBI KaK CyMMa
AJIEKTPOHHOM, KoJieOaTeTbHON U BpalaTeIbHON
COCTAaBIIAIOIIHUX.

OTHOCHUTENBHOE MOJIOKEHUE DIIEKTPOHHBIX,
K0J1e0aTeJIbHBIX U BpalllaTeJIbHBIX YPOBHEHN 3HEPTUU.

BpamaTensHbie, KojeOaTebHbIC U SIEKTPOHHBIS
cnekTpsl. [IpaBuna otbopa.

3HaueHNe MOJIEKYJISPHBIX CIIEKTPOB AJISl PELICHUS
MIPAKTHYECKHX 33/1a4 XUMUYECKON HAyKH.

4 | CtpoeHue BelecTa
B
KOHACHCUPOBAHHOM
COCTOAHUN

Huarpammel coctostHust. CTpyKTypa U CBOMCTBA YcrHbIi
KUAKOCTEH, CTPYKTYypa TBEPAOTO Tena. 30HHas OIpoC
TEOPHS IIPOBOUMOCTH.

Kupakve KpucTasuibl.

Oco0eHHOCTH yABTPATUCTIEPCHOTO COCTOSTHUS
BEIIECTB.

MeKkMOJIeKyISIpHOE B3aUMOJICHCTBUE

KomnnekcHbie coenunenus. Teopust
KPHUCTAJUTMYECKOTO TOJIL ¥ TEOPHS MOJIS JIUTAHIOB.

2.3.3 JlabopaTopHble 3aHATHUSA
He npenycMoTtpensl

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IIPOEKTOB)
He nmnanupyercs B COOTBETCTBUH C YI€OHBIM IpadrKOM.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecneyeHHs AJIs1 CAMOCTOSATEIbHO padoThl
o0yyaromuxcs 1o JMCIHIJINHE

Ne | HammenoBanue
pasaena

IlepeyeHb yueOHO-MeTOAUYECKOTO O0ecTeYeHHust

1 | KBanToBo-
MEXaHHYECKast
TEOPHUS CTPOCHUS
BEIIIECTBA

Hupenbcon, B.I'. KBantoBas xumusa. Mosekyibl, MOJEKYISIpPHbIC
CHUCTEMBI M TBEpJIbIE Tella [ DIEeKTPOHHBIN pecypc] : yueOHOEe mocooue
g By3oB / B.I'. Lupenscon. — 4-e uzn. (am.) - M.: JlabGopatopus
3HaHuK, 2017. - 522 c¢. - (YueOHuK a5 BbIciiel mkosl). - ISBN 978-
5-00101-502-4. — Pexxum nocryma:
https://e.lanbook.com/book/94104#book_name

I'pubos, JLLA. DneMeHThl KBAaHTOBOW TEOPHH CTPOCHHS U CBONCTB
monekyn [Tekct] : [ydueOnoe mocobue] / JLA. I'pubo —
Honronpyansiit: Uatennekr, 2010. — 310 c. : un. — (OuU3TEXOBCKHIA
yueOHuK). — bubnuorp. B konue rias. — ISBN 9785915590822

2 | Cummetpus
MOJIEKY

Hupenscon, B.I'. KBantoBas xumus. Mosekyibl, MOJEKYISPHbIE
CUCTEMBI U TBepble Tena [DNeKTpOHHBINA pecypc] : yueOHoe mocodoue
s By3oB / B.I. upensbcon. — 4-e u3a. (a1.) - M.: Jlabopartopus
3Hanmid, 2017. - 522 c. - (YueOnuk ams Boiciiei mkousl). - ISBN 978-
5-00101-502-4. — Pexxum nocryma:
https://e.lanbook.com/book/94104#book _name




CusoBa, O.B. MonekynspHas CUMMETpUs B HEOPraHUYECKOH U
KOOPIMHAITMOHHOW XUMHU [ DIEKTPOHHBIN pecypc] : yaeOHoe mocobue
/ O.B. CuzoBa, H.B. MBanoBa, A.A. Banun. - U3n. 2-e, nepepad. u
nom. — CII6.: MU3patensctBo «Jlauby, 2016. - 276 ¢. - (YueOHHUKH IS
By30B. CnermaneHast nuteparypa). - ISBN 978-5-8114-2173-2. —
Pexxum moctyna: https://e.lanbook.com/book/76285#book name

Munkus, B.1. Teopus crpoerns monekyn [Tekcr] : yueOHOe mocoOue
i ctyneHToB By3oB / B. 1. Munkus, b. 1. Cumkun, P. M. Munses. -
2-e u3n., nepepad. u gom. - Pocros w//l : denukce, 1997. - 558 c. -
(Vuebuuku u ydeOHbIe mocobOusi). - bubmmorp. B xonme 1. - ISBN
5222001067

DHepreTUYecKue
ACTICKTBI TEOPUH
CTpOCHUS
BEIECTBA.
DIIEKTPUYECKUE U

KampimoB, B.M. Crpoenue BemiectBa [DIeKTpOHHBIN pecypc|
yueOHnoe mnocobue / B. M. Kawmpimos, E. I. MupomnukoBa, B. II.
Taraypos. - 2-e u3n., ucrp. u joi. - Cankr-IlerepOypr : Jlans, 2017. -
236 c. - https://e.lanbook.com/book/90007#authors.

MunkuH, B.W. Teopus crpoerust mosnexyn [Tekcr] : yueOHOE mocoOue

MAarHUTHBIE 1utst ctyneHToB By30B / B. . Munkun, b. fI. Cumkun, P. M. Munses. -

CBOMCTBA 2-e u3f., nepepab. u pom. - PoctoB H/Jl : ®Denuxc, 1997. - 558 c. -
(VueOuuku u y4eOHbIC mocoOms). - bubmmorp. B xonme 1. - ISBN

BEECTE 5222001067

Crpoenue [upenscon, B.I'. KBanToBas xumus. Mosekyiibl, MOJEKYIspHbIE

BEILECTBA B CHUCTEMBI U TBEP/IbIC TeNa [ DIIEKTPOHHBIN pecypc] : yueOHOe ocodune

KOHEHCHPO- ZUSL BY30B / B.I'. lupenbcoH. — 4-e u3n. (311.) - VM JlaGoparopus

BAHHOM 3HaHuH, 2017. - 522 c. - (YueOHuk 11 BeICIIeH mkosl). - ISBN 978-
5-00101-502-4. — Pexxum nmocTymna:

COCTOSTHUU

https://e.lanbook.com/book/94104#book_name

Y4eOHO-MEeTOIMYECKHe MaTepuallbl ISl CAMOCTOSITEILHONH Pa0OThI OOyYalOMIMXCS W3
YHCiIa MHBAIHJIOB U JIAI C OTPAHMYCHHBIMH BO3MOXHOCTSIMU 310poBbsi (OB3) npenocraBistoTcs
B (hopMmax, alalTUPOBAHHBIX K OTPAHHUYCHHSIM UX 37I0POBbS U BOCHIPUSATHS HH(MDOPMAIIHH:

J1J1s1 AT C HApYIICHUSIMHA 3PCHHS:

—B TICYaTHOH (popMe YBEITMUYCHHBIM MIPUDTOM.

JUJ1s1 JTAT] ¢ HApYIICHUSIMH CITyXa!

— B [TIeYaTHOM (opMme.

J1J1s1 T ¢ HapyIIEHUSIMA OTIOPHO-JIBUTATEIBHOTO amapara:

— B [TIeYaTHOM (opMme.

JlaHHBII TIEpeUYeHb MOJXET OBbITh KOHKPETH3HMPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
oOyuaromuxcs.

3. O0pa3oBarTesibHbIEC TEXHOJIOTHH

B yweOHOM mporecce MO IUCHMILUIMHE
KOHCEpBaTHBHbIE (JIEKI[MM), PENpOAYKTUBHbIE (TpaKTHUECKHUE
(moaroroBka pedepaToB) Ne1arornyeckre TEXHOJIOTHH.

JUis MHBANUAOB U JIMI[ C OIPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI HCHOJb3YIOTCS
o0pa3oBaTesibHbIE TEXHOJOTUH, TO3BOJISIONINE MTOJTHOCTHIO WHANBUIYAIM3UPOBAThH COJIEpKAHMUE,
METO/Ibl M TeMIIbl y4eOHOU NesITeIbHOCTH, BHOCUTh BOBpPEMs HEOOXOAMMbIE KOPPEKTUBBI KaK B
NeATeNbHOCTh CTYJACHTA MHBAJIN/IA, TaK U B IEATENbHOCTh MPENojaBaTes.

«CTpoeHne BEUIECTBa» HCHOJIb3YIOTCS
3aHATHUS) U TBOPYECKHE



4. OneHo4HbIe CPeACTBA ISl TEKYIero KOHTPOJIs YCIeBaeMOCTH H IPOMEKYTOYHOM
arTecTanuu
Texymmuii KOHTPOJb OCYLIECTBISETCS B YCTHOM M NHChMEHHOM (opme B mporecce

MPAKTUYCCKUX 3aHATHI npu MNIpoBCACHUH KOJIJIOKBUYMOB, IpH HNOAIOTOBKEC W Y4YaCTUU B
oOcyxnennn pedeparoB u pemeHun 3agad. IIpoMeKyTOUHBIH KOHTPOJIb OCYIIECTBIISIETCS
IIPUEMOM 3a4eTa B 4 ceMecTpe.

Ctpykrypa ¢oHIA OLEHOYHBIX CPeIACTB /JIsl TeKylleil H TNPOMEKYTOYHOM

arTrecTaluu
Ne|  KonTposaupyemblii pa3aes Kon HanMeHoBaHMe OLIECHOYHOIO cpencnsd
KOHTPOJIUPYeMOH =
POTHPY Texkymmi IIpome:xxyTouyHas
KOMIIeTeHIIUH
KOHTPOJIb arrecrauus
1 | KBaHTOoBOMEXaHUYECKASI TEOPUS IK-3 VYcTHBIN onpoc 3auer
CTpOEHUS BEIleCTBa
2 | CummeTpust MOJIEKYIT IK-3 VYcTHbIN onpoc 3auer
3 | DHepreTnyecKkne acreKThl [1K-3 Pedepar 3auer
TEOPUHU CTPOCHHSI BEIIECTBA.
DneKTpUYecKrue U MarHUTHbIE
CBONCTBA BEILIECTB
4 | CtpoeHue BelecTBa B OIIK-1 VYerHbIM onpoc 3auer
KOH/IEHCUPOBaHHOM COCTOSTHUH

4.1 ®oH/1 OLIEHOYHBIX CPEICTB /s MPOBEAeHNs TeKyIel aTTecTanun
(B8 momaom 00bEMe POC mo mucrumumHe «CTpoeHHe BemecTBay OGOPMIICH Kak

MIPUJIOKEHHE K IIPOTPAMME)

ocoukrwhE

~

10.
11.

12.

13.

4.1.1 IlpuMepsbl ynpaKHeHHMU W 3a/1a4, PACCMATPUBAEMbIX HA 3aHATHAX
Kommytupytor nu onepatopsl A u B eciiu A= x; B=y.?
Jluneen 1 oneparop A= x2?
JIoKaXuTe TMHEHHOCTH oniepaTopa d/dx
Jlokaxxute, uto oreparop 1 d/dX nMHEEH U SPMHUTOB.
Y nosnerBopset au dynknus exp(ax) ypasuenmo Lf=Lf, eciu L = d¥/dx??
Orennte Kod3(dHUIMEHT NPO3PAYHOCTH  MOTEHIMANBHOTO Gapwepa, ecau: Do=1, Uo-E=1078
JIx, p = 10°%%r, | = 10
B pamkax JJ-cBsi3u ycTaHOBUTE TEPMBI IS SJEKTPOHHON KOHMUTypauu Sp.
YcTaHOBHUTE BCE BO3MOXKHBIE TEPMBI JJISi CHCTEMBI U3 JBYX P-3JIEKTPOHOB, BHIOEpUTE Ha
OCHOBAaHMM W3BECTHBIX Bam mpaBul OCHOBHOW TepM (ucmoib3yiiTe cxemy Paccena-
Caynnepca)
Omnpenenure KOHCTaHTY 3kpanupoBanus S ans AO 1s,2p,3p atoma xiopa.
Onpenenure >pheKTUBHBIN 3apsia sapa 1 6S HIEKTPOHA aToOMa TaJI0THHUS
Hcnonp3zys MOX mnocTpoiiTe numarpamMmy 3HEpreTHueckux ypoBHed n-MO m cxembl HX
3aMOJHEHUS dJIEKTPOHAMU JJISl IUKIOTPOTICHUIIFHON CUCTEMBI (CITydan KaTHOHA, pajrKana u
aHUOHA).
Hcnonw3ys rpaduueckuii meton ®Ppocra, OINpenenuTe HSHEPreTUdYecKue YpOBHHU
LUKIIOTIEHTaJUeHIIa U OeH301a
Ipu 293K mnnotHocTh a% pacTBopa BemiecTBa A B Boje paBHa d r/cM®, mokasarensb
npenomiieHus N. Beraucinre MOJSIpHYIO pedpakiifio BEIECTBa a, €CIH AJIsl BOJbI TUIOTHOCTh
1,000 r/cMS, a okasaTens npenomienus — 1,333.
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No a% BemectBo A d n
14. 31,000 HCI 1,157 1,407
15. 30,000 H2S04 1,220 1,370
16. 40,012 HCIOs 1,293 1,367
17. 17,034 LiBr 1,129 1,362
18. 35,002 LiCl 1,174 1,414
19. 24,501 NaCl 1,187 1,377
20. 12,505 NaSO4 1,116 1,352
21, 9,0401 K2SO4 1,075 1,345
22. 44,012 C12H22011 1,191 1,406
23. 44,023 CO(NH)2 1,121 1,400
Kputepuu oneHuBanusi pe3yjbTaToB YCTHOI0 ONpoca
Kpurepuii Ouenkal YpoBeHb
CTYJIEHT YCIEIIHO OTBEYAET KaK Ha OCHOBHBIE, TaK M HA JIOMOJIHUTEIbHBIE |3aU4TE€HO| MOPOTOBBIN
30IIPOCHI M0 TEOPETUUYECKUM OCHOBAM JUCITUTUIMHBI U TIO BOIIPOCAM €€
TPaKTUYECKOTO MPUIIOKEHHUS ISl PEIICHHS 3a1a4, BOSHUKAIOIIHNX TTPHU
13y4EHUU CTPYKTYPHI BEIIECTBA.
CTYJIEHT WUCIIBITHIBACT 3aTPYAHEHUS MIPU OTBETAX HA TEOPETUUECKHUE BOMIPO-| HE HE
bl 1 HE CIIOCOOEH HCI0JIb30BATh TEOPETUUECKNE 3HAHUS IS PEeIlIeHUs 3a4TeHO0|C(hOPMHUPOBAH
TPAaKTHYECKHUX 3a/1a4, BOSHUKAIONIUX MPU U3yYEHUHU CTPYKTYPHI BEIIECTBA.
4.1.2 llpumepHbIe TeMbI pedepaToB
1. Cunsl Ban-nep-Baansca
2. Paman-cnekrpockonus U e€ MpUMEHEHHE B UCCIEI0OBAaHUN XUMHUYECKUX BEIEeCTB
3. CnexTpbl TIOMUHECIICHIINN
4., MarnuTHas BOCHPHHMYHMBOCTh BemecTB. deppomarHeTusM. AHTH(PEPPOMArHETH3M.
DeppuUMarHeTHKH.
5. MonekynspHble MarHUTHI U IEPCTIEKTUBBI UX UCIIOJIB30BAHUS
6. OpueHTaIMOHHOE U JUCIEPCUOHHOE B3aUMO/ICHCTBUS U UX BIUSHUE HA CBOICTBA BEILIECTB
7. Meroapl onpeaeneHus AUMOJIbHBIX MOMEHTOB XUMUYECKUX COETUHEHUH.
8. OIIP-cnekTpockonus U e€ MpUMEHEHNE K PEIIEHUIO CTPYKTYPHO-XUMUYECKHUX 3a1a4
9. DHeprusi XUMHYECKUX CBSI3€H U METObI €€ OIpe/IeTICHHUS.
10. DkcuMepsl U FIKCUTIIICKCHI
11. Cnextpockomnusi SIMP-BbICOKOTO paspelieHus B HUCCIEIOBAHUU CTPYKTYPbl OpPraHUYECKUX
BEIIECTB
12. UK-cnekrpockonusi. Ilpumenenune WK-criekTpoB B KayeCTBEHHOM M KOJMYECTBEHHOM
aHanuse.
13. CnexkTpockonus siIepHOT0 MarHUTHOTO PE30HAHCA.

Kpurepun ouenuBanusi pepepara

Kpurepnii

Onenka

YpoBeHb

IIpu moaroroBke pedepaTa HCMIONH30BAHBI KaK CpPEACTBA
WNuTepHer-nopTanoB, Tak W aHaIW3 MNEPUOAMUYECKON HaydyHOM
JTUTEpaTyphl B 00JaCTU TEOPUH CTPOSHUS BEIIECTBA, UMEIOIIEHCs
B OuOMMOTEKax W DIIEKTPOHHBIX OWOIMOTEUHBIX CHCTEMaXx.
[Ipoananu3upoBan Marepuan MoHorpaduii mo Teme pedepara.
Pabora akkypatHo odopmiieHa, CIUCOK TUTEPaTyphl COCTABIICH B
COOTBETCTBUU CO CTAH/IAPTOM.

3a4TCHO

ITOPOTOBBIN

[IpencraBneHHbIl MaTepuan M3JI0XKEH B CTaHJApTHOM y4yeOHOM
aureparype. JonmosHUTENbHAs U NEPUOANYECKas JUuTeparypa He
ucrnojab3oBaHa. Cnucok nuteparypbl OQOpMIIEH € CepbE3HBIMU
IIOIPELIHOCTSIMHU.

HC
3a4TCHO

HE
chopMupoBaH
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RBRoOoo~Nooa~wNE

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.

42.

0.
11.
12.
13.
14.

4.2 D oHJ OLIEHOYHBIX CpeacTB AJist MPOBEACHUSA HpOMe)KyTO‘{HOﬁ aTTeCralumn
BOHPOCLI U 3aJaHUs JJId IIPOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTrTreCralum B (1)0pMe 3adgeTa

B uém 3akmrovaercs pa3zHulia moHATUN QyHKIUS, QYHKIIMOHAT, OrepaTop?

CohopmynupyiiTe TOHATHE KOMMYTAaTOpP OTIEPATOPOB

Kaxue onepatopsl Ha3pIBalOT DPMUTOBHIMU?

UTto Takoe onepaTopHbie ypaBHEHUs?

Kakue ¢pyHKkunn Ha3pIBatlOT COOCTBEHHBIMHU.

Omnpenenure nousitue « CoOCTBEHHBIC 3HAUCHHU S

B gem cymuocTh TepMuHa «Bbipokaenne GyHKIui»?

Kakwne onepaTopsl KBaHTOBOI MEXAaHUKH BaMm M3BECTHBI.

Oneparop ["'amunpTOHA.

3anuiuTe BIpaXeHHEe onieparopa Haba.

3anuuuTe BeIpaXEHUE MIPUHIIMIIA HEOTIPEAESTIEHHOCTH.

[lepeuncnure OCHOBHBIE MOCTYIATH KBAHTOBOM MEXaHUKH

3anumute ypapHenue lllpeaunrepa

B uéMm mpenmyiecTBO HCIHOJB30BaHUSA CHEPUUECKUX KOOPIAMHAT MPH PEUICHUH KBAHTOBO-
MEXaHUYECKUX 3aj1a49?

[Touemy mist aTomMa BOJIOpO/Ia M BOJOPOAOIOI00HOTO aTOMa MOTYT OBbITh MOJTY4Y€Hbl TOYHBIE
BOJIHOBbIE (DYHKIIMHU ITyTeM IpsiMoro pemieHus: ypaBuenus lpenunrepa?

OO6bsicHUTE CymHOCTh MeToAa XapTpu-PDoxka.

AO Crarepa-3eHHepa

TepMbl MHOTOAJIEKTPOHHBIX aTOMOB

Cucrema TepMOB

[TpaBuna [1pEénna onpenenenrus 0CHOBHOTO TepMa

Dddexr 3eemana

LS u JJ-cBsi3b.

[Tpubmxenne bopua-Onmnenrelimepa

Meron lNalitnepa-Jlongona

Meton MO JIKAO

YpaBuenue Pyraana

[TomysMnupudeckre MeTo bl B KBAHTOBOM XUMHH

Meton XIokkeis

Meron @pocra

ApPOMaTUYHOCTh M AHTUAPOMATUYHOCTh

Kommytupytor nu oneparopsl A u B ecniu A= x; B=y.?

JIuueen mu oneparop A= x2?

JIoKaXuTe TMHEHHOCTH oniepaTopa d/dx

Jlokaxkute, uto omeparop 1 d/dX nMHEEH U SPMHUTOB.

Vnosnersopser 11 Gpyukuus exp(ax) ypasuenmo Lf=Lf, ecnu L = d?/dx??

Ouenute Ko3(h(UIUEHT NPO3PAYHOCTH MOTEHIHAIbLHOro 6apbepa, ecan: D=1, Up-E=10718
Tk, = 10°%r, 1 = 10%

B pamkax JJ-cBsi3u ycTaHOBUTE T€PMBI JUIs SJIEKTPOHHON KOH(pUTyparuu sp.

VYcraHOBUTE BCE BO3MOXKHBIE TE€PMbI Ul CHCTEMBI M3 JIByX P-3IEKTPOHOB, BBIOEpUTE Ha
OCHOBAaHMM M3BECTHBIX BaMm mnipaBuJ OCHOBHOM TepM (ucroiib3yiite cxemy Paccena-
Caynnepca)

Omnpenenure KOHCTaHTY 3kpaHupoBanus S it AO 1s,2p,3p aToma xiopa.

Onpenenure >pheKTUBHBIN 3apsia aapa 1 6S AIEKTPOHA aToOMa TaJI0THHUS

Hcnonp3zys MOX mnoctpoiiTe numarpamMmy 3HepreTudeckux ypoBHed n-MO m cxembl HX
3ar0JIHEHHUS AIIEKTPOHAMHU JUIsl IUKJIOMPOTNIEHUIBHOW CUCTEMBI (Clly4an KaTHOHA, paJuKaia u
aHUOHA).

Ucnonw3ys rpapuueckuit  meton dpocta  ompenenuTe  SHEPreTMYecKue  ypOBHHU
LUKIIOTICHTAIN-CHUIIA 1 OeH30J1a
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43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.
77.

[lepeuncnure OCHOBHBIE 3JIEMEHTHI CUMMETPUH MOJIEKYIT

JlaiiTe onpeneneHue NOHITUIO «TPYIIIa

Uro Takoe ToueyHas rpynna CHMMETPUU

Onpenenure onepanuo yMHOKEHHS JUIsl TOUEYHON TPyl CAMMETPUU

Kakum 06pa3oM MOKHO OTJIMYHUTH a0eIeBbl M HeabeneBbl TPYIIbI?

Kakue rpynnel cuMMeTpun HauboJsiee XapaKTepHbl ISl MOJIEKYI?

K kaxoii rpynne cuMMETpHUH MOXKHO OTHECTU TOMOSIIEPHBIE IBYXaTOMHBbIE MOJIEKYJIbI ?

K kaxoii rpynne cuMMeTpUH MOXHO OTHECTU T€TEPOSAICPHBIE IBYXaTOMHBIE MOJIEKYJIbI?
UTo Ha3bIBAIOT XapaKTEpOM IpYIIIbI?

Mante onpenenenue repMuna «lIpencrasienne rpynms»

Kaxkue npeacraBieHust OTHOCAT K HEPUBOIUMBIM?

Kakwne npezncrasienus obo3HauaroTcs tg?

Kaxkue mpezcrasienus 0003HaqaroTcst b1?

Kakwue npencrasienus 0003HavaroTCs ai?

Kakwne npezncrasienus o603HavaroTcs e?

Omnpenenure 31€MEHThl CHMMETPHUHU U TPYIIIY CHMMETPUU MOJIEKYJIbl aMMHaKa.

[TocTpoiiTe TabauIly yMHOXKEHUS AJIS QIIEMEHTOB CUMMETPHS MOJIEKYJIbl aMMHUaKa.
[Tocrpoiite kBagpat Kanmn s rpynmsr Cay

OxapaxkTepu3yiTe npeodpazoBaHue p-opOuTanei mpu onepanusx cuMmerpun rpymmst Cay
OxapakTepusyiite npeodpa3oBanue d-opOutasei mpu onepanusax cuMmerpun rpymibl Coy
Omnpenenure xapakTepbl HEIPUBOIUMBIX MpeacTaBieHuil rpynmnsl Czy B 0azuce p-opOuTaneit
Omnpenenute XapakTepsl HEIPUBOAUMBIX TpencTaBieHuil rpymnmbl Coy B 0asuce d-opOuTaneii
Uemy paBHO YMCIIO HEMPUBOAUMBIX IIPEICTABICHUN IPYIIIbI?

[IpuBenuTe MpuMepsl MOJICKYJI C TPyNHoi cummeTpur Dan

[IpuBenuTe MpuMepsl MOJICKYJI C TPpyNHoi cummerpun Dsh

[IpuBeaute mpuMepsl aMOP(HBIX BEIIECTB

Kaxkue cBoiicTBa SIBISIOTCS HEOOXOUMBIM PU3HAKOM KpHCTasia?

Kakue Teopuu cTpoeHust KuIkocT Bam n3BecTHbI?

Jaiite onpenenenue TepMuHy «MoJsipHas pedpakiusd

[Ipu xakux o06cTOATENBCTBAX OBUIN OTKPHITHI ME30MOP(HBIE CBONCTBA BEIIECTB?

Kakyro popmy Mosekyn UMenu KUIKOKPUCTAIUTMUECKHE BELIECTBA OTKPHIThIe Peiinutiepom?
B uem pasHMma MeXIy JMOTPOIHBIMH M TEPMOTPOIHBIMU KUAKOKPUCTATNINYECKUMHU
BelecTBamu?

B nutepatype pacnpocTpaHeH TEPMUH «JTUCKOTHKWY», YTO OH 0003Ha4yaeT?

B kakux 1ensix ucnoJib3yeTcs siBJIeHHUE dK3albTalus pegpakuun?

YUTO MOHMMAIOT MO TEPMUHOM «KUIKOKPUCTATUIMYECKOE TEPMOTIOKPBIBATION?
3ananue: Ipu 293K nmnotHocts a% pacTBopa BeliecTBa A B Bojie paBHa d r/cm®, mokasaTenn
npenomiieHus N. Beruuciure MOJSIpHYIO pepakiifio BEECTBa a, €CIH AJIs BOJbI TUIOTHOCTh
1,000 r/cm®, a mokasaTens npenoMienus — 1,333.

Ne | a% BemiectBo A d n

78.| 31,000 HCI 1,157 1,407
79.| 30,000 H2SO4 1,220 1,370
80. | 40,012 HCIOs 1,293 1,367
81.| 17,034 LiBr 1,129 1,362
82.| 35,002 LiCl 1,174 1,414
83.| 24,501 NaCl 1,187 1,377
84.| 12,505 Na>SO4 1,116 1,352
85. | 9,0401 K2S0s4 1,075 1,345
86. | 44,012 C12H22011 1,191 1,406
87.| 44,023 CO(NH>)2 1,121 1,400

88. JlunosibHbli MOMeEHT. IloJisipHBIE ¥ HETIOJISIPHBIE BELIECTBA.
89. BekTopHO-aqaUTHBHAsA CXEMa pacueTa JAUIOJIbHBIX MOMEHTOB
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90. MarHuTHBII MOMEHT ¥ MarHUTHast BOCIIPUMMYHBOCTh BEILIECTB
91. Meroas! OI1P u SAMP

92. DnexTpoHHbIE, KOJIeOaTENbHbIE U BpalllaTeIbHbIE YPOBHU SHEPTUH.
93. MonekymnspHsie criekTpsl. [IpaBuma orbopa.

94. DHepreTHuecKne KpUTEPUHN CYIIECTBOBAHUS MOJIEKYII

95. JlucnepcuoHHOE, OPUEHTAIMOHHOE U UHIYKIIMOHHOE B3aUMOICHCTBHE
96. DHeprus XUMHUYECKUX CBA3EH U METO/Ibl €€ ONpeaAeIcHUs

97. Dxcumepbl U 3KCUTLIIEKCHI

98. Teopust KPUCTALITUYECKOTO TOJIS

99. CriekTpOXUMHYECKUN psifg

100. Teopema fAna-Temnepa

Kputepuu onenku:

Kpurepuii Ouenka| YpoBeHb

CTyaeHT He UMeeT OOJIBIIIOr0 KOJIWYECTBA MPOITYIIEHHBIX 3aHATHI (00-
nnee 20%), a mpy BBINIOJHEHUH 3a/laHUM B 00JaCTU TEOPUN CTPOCHHUS Be-
II[ECTBA, HAIIPaBJICHHBIX HA KOHTPOJIb OCBOEHUSI KOMIIETEHIINH, yKa3aH-
HbiX B PI1/], oH mokasain 3HaHus, HEOOXOAUMBIE AJIsl PELLIEHUs TTOCTaB- 3a4TEHO | OPOTOBBIN
neHHOMW 3a/1auu. BeInosHeHHbIe KBAHTOBOMEXaHUYECKHE pacueThl 0a3u-
pYIOTCS Ha TJ1yOOKOM 3HAaHUU COOTBETCTBYIOIINX Pa3/AeIOB MaTEeMAaTHUKH,
WX pe3yJIbTaThl HE UMEIOT 3HAYUTENIbHBIX OTPEIIHOCTEH, a BBIBOBI CO-
OTBETCTBYIOT MOJy4EeHHBIM pe3yiabTaTaM. [Ipu oTBeTax Ha JOMOJIHUTENb-
HbI€ BOIIPOCHI CTYJIEHT HE MCIIBITHIBAET 3aTPYAHEHHUM U CIOCOOEH
c(OpMyJINPOBATH YETKHE OJJHO3HAYHbIE OTBETHL.

CryneHT UMeeT 3HaunuTeIbHOE KOJIMYECTBO MPOMYIEHHBIX 3aHATHI, a
[PH BBITIOJIHEHUH 33JaHUN B 00JIaCTH TEOPUU CTPOCHHUSI BEIlleCTBa, Hafl-
[PaBJICHHBIX HAa KOHTPOJIb OCBOEHUSI KOMIIETEHIUH, yKa3aHHbIX B PI1/],
OH He ToKa3aJ 3HaHWi, He0OXOUMBIX JJISl PeLIECHHs TOCTaBICHHOM 3a- HE HE
naun. PacdeThbl BHIMOIHEHBI CO 3HAYUTEIBHBIMU MOTPEIIHOCTSMH, @ BbI- | 3a4TEHO |c(hOPMHPOBAH
BOJIbl HE COOTBETCTBYIOT MOJYyYeHHBIM pe3yibTataM. [Ipu oTBeTax Ha
NOTIOTHUTEIbHBIE BOIIPOCHI CTYJCHT UCIIBITHIBACT 3HAUUTEIIbHBIC 3aT-
PYIHEHHS ¥ HECTIOCOOeH CPOPMYITHPOBATH YETKUX OJTHO3HAYHBIX
OTBETOB.

OueHouHblE CpeacTBAa Uil WHBAJIWIOB M JIMI C OrPAaHUYECHHBIMH BO3MOXHOCTSMH
3JI0POBBS BEIOMPAIOTCS C YYETOM MX MHIUBUIYAIBHBIX ICUX0()U3NIECKIX 0COOCHHOCTEH.

— npH HEOOXOJMMOCTH HHBAIMAAM M JIMIAM C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBBS IPEJOCTABIISIETCS IOMOTHUTEIBHOE BPEMs ISl ITOJITOTOBKH OTBETA HA SK3aMEHE;

— IPU MIPOBEJICHUH MPOLEAYPhl OLICHUBAHHS PE3yIbTaTOB OOYYSHUS MHBAINIOB U JIHII C
OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI ITPEIyCMAaTPUBACTCS MCIIOIb30BAHHE TEXHHYECKUX
CPEICTB, HEOOXOANMBIX UM B CBSI3U C UX HHMBUAYAJIbHBIMUA OCOOCHHOCTSIMH;

— IIPH HEOOXOAUMOCTH ISl 00YHAIOLINXCS ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI

U UHBAJIUAOB MpPOLEAypa OLEHUBAHUS PE3YIbTaTOB OOYYEHMs IO AUCLUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

IIpouenypa oleHUBaHUS PE3yIbTaTOB OOyUEHUs MHBAIMJOB U JIUI| C OTPAaHUYEHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBbSl 110 JUCHMIUIMHE (MOJYJII0) TpenycMaTpuBaeT IpeloCTaBICHHUE
uHpopManuu B (opmax, aganTUPOBAHHBIX K OTPaHMYEHHUSM HX 370POBbS U BOCIPHUATHS
UH(pOpMAaIIUHU:

JUist U1 ¢ HapyIIEeHUSIMU 3PEHHUSL:

— B I1e4aTHOM (hopMe yBeTUUeHHBIM HIPUPTOM,

— B JOopMe AIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMHU CITyXa!

— B re4atHoi ¢opme,
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— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

Jlist 1AL ¢ HapyleHUussMUM OIIOPHO-JBUIaTEIbHOTO anrapara:

— B miedaTHou opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

I[aHHBIﬁ MNEpCUCHb MOXKCT OBITH KOHKPCTHU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHUHI'CHTA
00yJaromuxcs.

S.IlepeyeHb OCHOBHO U JONMOJHUTENbHOMN JTUTEPATYPBI
5.1  OcHoBHas JquTEpaTypa
1. Hupenscon, B.I'. KBanToBas xumus. Mosekysbl, MOJIEKYJIIPHbIE CUCTEMBI U TBEPJIbIE TENA
[DnmexTpoHHEIH pecypc] : yuebHOe ocooue st By3oB / B.I'. Llupenbcon. — 4-e uzn. (9i1.) -
M.: Jlabopatopwust 3Hanuii, 2017. - 522 c. - (YueOHuK u1st Boicmiei mkoisr). - ISBN 978-5-
00101-502-4. — Pexxum gocryma: https://e.lanbook.com/book/94104#book name
2. Kawmpmmos, B.M. CtpoeHue BemiecTBa [ DIeKTPOHHBIN pecypce] : yaebHoe nocodue / B. M.
Kawmpimos, E. I'. Mupomraukosa, B. I1. Taraypos. - 2-e u3z., ucnp. u jgorm. - CaHKT-
[MerepOypr : Jlans, 2017. - 236 c. - https://e.lanbook.com/book/90007#authors.

5.2 lonoTHUTEILHAS JIUTEpaTypa

1. Cwuzosa, O.B. MonekynsipHas CAMMETPHUsI B HEOPraHUYECKONW U KOOPIAMHAIMOHHOW XUMUM
[DnexTponHbIit pecypc] : yuedHoe mocobue / O.B. Cuzora, H.B. BanoBa, A.A. Banus. -
N3zn. 2-e, mepepad. u nom. — CII6.: U3garensctBo «Jlauby, 2016. - 276 ¢. - (YaeOHUKH 1s
By30B. CnemmanpHas mureparypa). - ISBN 978-5-8114-2173-2. — Pexwum pnocryma:
https://e.lanbook.com/book/76285#book_name

2. Munkun, B.1. Teopus crpoenust mosiekyn [Tekcr] : yueOHOe mocoOme U CTYICHTOB
By30B / B. 1. Munkun, b. S. Cumkun, P. M. Munses. - 2-e usn., nepepad. u gor. - PoctoB
H/]] : ®enukc, 1997. - 558 c. - (YueOHukH 1 yueOHbIE ocoOwus). - bubmauorp. B KoHIE TII. -
ISBN 5222001067 : 43.80.

3. I'pubos, JI.A. DieMeHTbl KBAHTOBOM TEOPHH CTPOCHHS M CBOMCTB MOJIeKya [Teker] :
[yaeOnoe mocobue] / JI.A. I'puboB — lonaronpynausrii: MUatemnekr, 2010. — 310 c. : wr. —
(®usrexoBckuii yaeOHUK). — bubmmorp. B koHite rias. — ISBN 9785915590822

5.3 Ilepuoanueckue U3IaHus

1. XKXypnan oOmieit xumun
2. XypHan HEOpraHUYECKOW XUMHUHU
3. XKypnHan ¢puzndeckor XuMHUu

6. Ilepeyenb pecypcoB  HH(OPMANUOHHO-TEJEKOMMYHMKAIMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX /115l OCBOEHHUS TUCHUILIUHBI

1. MuTepHer caiiTel Beayluux rocyaapctBeHHbIX BY30B 1 HayuHbix opranuzauuii PO:
MI'Y, CIIoI'Y, PXTY, HI'Y, KyoI'Y, PAH P® u np.

2. Poccuiickoe obpaszoBanue, (henepanbHbiii moprar — URL:http://www.edu.ru

3. NnTepakTuBHas 6a3a JaHHBIX KHUT U KypHaioB SpringerLink.

4. Xumuveckwuii penakrop ChemSketch: http://www.acdlabs.com

5. www.humuk.ru

6. DrextponHas obubnuoreunas cucrema «Jlauby (https://e.lanbook.com)

7. MeToauueckue YKazanusda s oﬁyqamumxca o JUCHUIIJIMHE

ITo kypcy «CtpoeHue BemecTBay MpPeLyCMOTPEHO NPOBEACHHUE ayAUTOPHBIX 3aHATUHN B
dopme nekiuit W OpakTHdeckux 3aHATHH. Jleknus mpenmonaraer  mepedayy B
CTPYKTYpPUPOBAaHHOW (OpME CHUCTEMaTH3UPOBAHHOM uHpOpManuu OoJbIIOT0  00BEMA.
[Tocemnienne U KOHCHEKTHPOBAHUE JIEKIIMM CTYJIEHTAMU CIOCOOCTBYET (POPMHUPOBAHUIO OOIIMX
MOAXOJ0B W NPHUHLUIIOB YCBOEHHUS COJAEP)KAaHUSA JAHHOW JMCUUIUIMHBL, COAECUCTBYET
aKTHBHU3AI[MM MBIIUICHUS, HAIEUBACT Ha JAIbHEHIIYI0 CaMOCTOSITENbHYIO IO3HABaTEIbHYIO
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NeATeNbHOCTh. PEKOMEH/yeTcsl KOHCTIEKTUPOBATh JEKIMK O MPUHIMITY BBIACICHHS OTIOPHBIX
MYHKTOB TOM MJIM MHOW TEMBI, YTO IO3BOJIUT B JAIHEHIIIEM YIITyOsTh MOTy4YEeHHBIE HA JTEKIUAX
3HAHUS TPU TOMOIIY JOTOJTHUTEIBHBIX UCTOYHUKOB MH(pOpMaru. Pa3nens nTekiuii, KoTopble
BBI3BIBAIOT 3aTPYAHEHHSI, MOTYT OBITh OOCYXJICHBI B (hOpMe BOIIPOCOB, 3aJaHHBIX MOCIE JIEKIUH,
WIN B X0/1€ KOHCYJIbTALIUH.

[IpakTueckue 3aHATHS, B XOJ€ KOTOPBIX IPOBOJUTCS KpPAaTKUH OIPOC CTYAEHTOB U
00CYKZIeHHE BOIPOCOB M3y4aeMOW TEMBI, CIIOCOOCTBYIOT JYYIIEMY YCBOCHHIO TEOPETHYECKOTO
Marepuana. Ilpy moAroroBke K MPaKkTUYECKUM 3aHATHSAM PEKOMEHIYETCsl Ha IEpBOM 3Talie
THIATEJIbHO TMpOpadOTaTh KOHCHEKTHl JIEKUMA. B cioydae BO3HUKHOBEHHUS BOIPOCOB 110
TEOPETUYECKUM TMpoljeMaM MAaTeMaTH4YECKMX OCHOB KBAHTOBOMEXaHMYECKOIO OINHCaHUs
TEOPUU CTPOECHUS BEUIECTBA PEKOMEHIYETCS IOBTOPUTH COOTBETCTBYIOLIME pa3Aeibl Kypca
MaTeMaTHKH.

Baxknedmum »TanoM OCBOGHMSI AMCLMILUIMHBI SIBJISETCS CaMOCTOsTeNnbHas paboTta. B
Ipolecce NOAr0TOBKU pedeparoB CTYyAEHTbl COYETAIOT CaMOCTOATEIbHYI0 UHIUBUIYAIbHYIO U
IPYNIOBYIO paboTy, 4YTO SBISIETCS BaXHEMIIMM 3TaloM OCBOEHUS JIUCHUIUIMHBL. [Ipu
MOJATOTOBKE  pedeparoB  PEKOMEHAYETCS  COCTaBUTh  MOJPOOHBIA  IJIaH,  KOTOPBIU
MpeAyCcMaTpuBaeT H3ydeHHWE KaK OCHOBHOW Yy4eOHOW, TaKk W JOMOJHUTEIHHOW HaydHOU
nuTepaTypel. B Xone MOATOTOBKM ClENyeT HCIOIb30BAaTh KaK TPAJULIMOHHBIE WCTOYHUKH
uHpopMaluy, TaKk M DJIEKTPOHHbIE OHOIMOTEYHblE cUCTeMbl. WmocTpaTHUBHBIA MarepHan
TOTOBUTCS B BUJE NPE3EHTALMU, KOTOpas JOJDKHA OTPa)kaTb OCHOBHOE COJACPIKAHHE KAXKIOTO
paznena pedepara. CHHCOK HCHOIb30BAHHBIX JINTEPATYPHBIX HMCTOYHHMKOB COCTAaBJISIETCS B
COOTBETCTBUU C CYLIECTBYIOIIUMH HOpMaMU OMOIHOrpaduuecKoro onucaHusl.

Ne HaumeHoBaHue DopMBbI CAMOCTOSATEJIbHOMH PadOTHI Dopmbl
pazaena OTYETHOCTH
1 KBanToBomexanuueckas| CaMmocTosiTeIbHOC M3ydeHHe paszzenoB. [loaroroBka YO
TEOPHS CTPOCHUS K TIPaKTHYECKUM 3aHATHAM. PaboTta ¢ yueOHOU
BEIIeCTBA JIUTEPATypoii, 6a3amMu TaHHBIX B ceTH Internet.
2 |CumMMeTpust MOJICKYJT CamocrosiTesibHOE M3ydeHHe paznenoB. [loarotoBka YO
K TpakTUYecKUM 3aHATUAM. Pabota ¢ yueOHOU
JUTEPATypoii, 6a3amMu TaHHBIX B ceTH Internet.
3 [DHepreTuyeckue CamocrosaTenpHOE HW3Y4YeHHE pas3aenoB. Pabora ¢ P
ACTIEKThI CTPOCHUS yueOHOM JHTepaTypoil, 0a3amMH [NaHHBIX B CETU
Mosiekyn. Dnektpuue- | Internet. TloarotoBka pedepara ¢ MCHOJIB30BaHUEM
CKHE€ U MarHUTHBIE yueOHOM U COBPEMEHHOM Hay4yHO IUTEPaTyphl.
CBOICTBA BEILIECTB
4 Ctpoenue BemectBa B | CamocrosiTenbHOE H3ydeHHe paszzaenoB. [loaroroBka YO
KOHJICHCHPOBAaHHOM K TMpakTU4YecKuM 3aHATUsAM. Pabora c¢ yueOHOU
COCTOSTHUU JUTepaTypoii, 6a3aMu JaHHBIX B ceTH Internet.
8. Ilepeuenr  UHMPOPMANMOHHBIX  TEXHOJOTHH, HCHOJb3YyeMbIX  MPH
OCYLIECTBJIEHMH 00pa30BaTeJIbHOr0 Mpomecca Mo JAUCHMILUIMHE (Moay.aw) (nmpu
HEe00X0IMMOCTH)

8.1 Ilepedyenb HEOOXOAMMOI0 MPOrPaAMMHOTI0O O0ecTIeYeHU S

IIpu BBINOJHEHHMH pacyYETHBIX 3a7ady W paboTe HaX pedeparaMu HCHOJB3YETCS
crnenyroiiee mnporpamMmmHoe obecrmedenue: Microsoft Office (Word, Excel), ACD Labs
Chemsketch, Komnbrotepnas nporpamma Hyper Chemistry.
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8.2 Ilepeyenb He0OX0AMMBIX HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. KoncynwsrantlInroc: http://www.consultant.ru

2. @enepanbHbIi EHTP UHPOPMAITMOHHO-00pa3oBaTenbHBIX pecypcoB. URL:
http://fcior.edu.ru.

3. Poccuiickuii oOpa3zoBarenbHbiii moptai. URL: http://www.school.edu.ru.

PexomentyeTcs TakyKe HCIIOJIb30BaTh COBPEMEHHBIE 0a3bl TPOPECCHOHATBHBIX JaHHBIX.

9. MaTepHaJ’IbHO-TeXHI/I‘leCKaﬂ 6333, Heo0XxoauMas A oCymieCTBJICHUSA
06pa30BaTeJ’IbHOFO nmpouecca nmo IMCHUIIJIMHE (MOHyJ’IlO)

Jlis matepuanbHO-TEXHUYECKOro obOecreueHuss AUCUUIINHBI «CTpOEHHE BELEeCTBa»
UCIOJb3yeTCsd MEJIoBask JOCKa U ydeOHO-Hay4Has annaparypa (MHTepaKTHBHas J0CKa, HOYTOYK,
MYJIBTUMEIUHHBINA TIPOCKTOP).

JInst penieHus: MoCTaBJICHHBIX 3a7a4 TpeOyercs Takke [IDBM ypoBHs He Hibke Pentium
IV ¢ onepaunonnoit cucremoir Windows XP / 7 / 10, kommberorepHas mporpamma Hyper
Chemistry.

Ne
MarepuajabHO-TeXHHYECKOE 00ecnevyeHue THCIMTIINHBI

Bua pador
AP (MoayJifl) 1 OCHAILIEHHOCTh

1 JlexunoHHble 3aHATHS | JIEKUMOHHAS ayIUTOPUS, Ay JUTOPHS 111 TPOBEACHUS
CEMUHAPCKUX SaHSITI/II\/’I, IpynIoBbIX U UHAWBUAYaJIbHBIX
KOHCYJIbTAIlMi, TPOMEXKYTOUYHOU arTecTanuu tuna aya. 234C,
CHaO)XKCHHAs1 KOMILJIEKTOM Y4eOHOU MeOeln, MHTEPaKTUBHOM
JIOCKOM, MEJIOBOM TOCKOM, MHTEPAKTUBHBIM MMPOEKTOPOM U
HOYTOYKOM.

2 | Cemunapckue 3ausitusi | JIekioHHas ayquTopus, yueOHasi ayIuToOpus Ui IPOBEACHUS
3aHATUN CEMUHAPCKOT0 THUIA, IPYNIOBBIX U UHAUBUIYATbHBIX
KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJIS U POMEKYTOUHON
arrectanuu (ayn. 416C), cHaO)keHHAs] KOMIUIEKTOM Y4eOHOM
MeOe, HHTEPAaKTUBHOM JIOCKOM, MEJIOBOW JTOCKOM,
WHTEPAKTUBHBIM IIPOEKTOPOM M HOYTOYKOM.

3 CamocrosiTenbHas Yuranpnbii 3251 Kyol'Y, ocHaIeHHBIN KOMIIBIOTEPHOM

pabora TEXHUKOU C BO3MOKHOCTBIO MOJKIIOUEeHUS K ceTu «HTepHeT»,
IPOrPaMMOil SKpPAaHHOTO YBEJIIMYECHHS U 00eCTIeYeHHBIN
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA;

Y4eOHble ayAUTOPUHU I CAMOCTOSITEIILHON pabOThI
oOyuaronuxcs 1 KypcoBOTO IPOEKTUPOBAHKS, OCHAIIICHHbBIE
KOMITBIOTEPHOM TEXHUKON C BO3MOXXHOCTBIO MOAKITFOYCHUS K
cetu «Mutepuer»: ayn. 431C, 433C, 428C, 443C.
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