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1 Hesnn u 3a1a4m U3y4YeHUsl AU CHUIIHHBI
1.1 Heab aucuunJInHbI

dopmMupoBaHHE TOTOBHOCTH K MNPOPECCHOHATLHON EATEIBHOCTH, CBSI3aHHOW C
MIPOrHO3UPOBAHUEM CBOKCTB BEILECTB U MEXAHU3MOB MPOTEKAHHUS XHUMUYECKUX IMPOLECCOB HA
OCHOBE  JIAHHBIX O  CTPYKType  BemectBa W (PyHIaMEHTAIbHBIX  IOJOXKEHUM
KBAaHTOBOMEXAHUYECKOU TEOPHH.

1.2 3agauu AUCHUILIMHBI

- OBnanenne cucteMoil (PyHIaMEHTANBHBIX XUMHYECKHX MMOHATHH B 00JaCTH KBAaHTOBOU
MEXaHUKM ¥ CTPOEHHUS BEIIEeCTBa, HEOOXOMMMBIX B JalibHEHIIEeH MpodecCHuoHATBHOM
NEeSATENbHOCTH,

- PackpeiTvie poJin COBPEMEHHBIX TEOpPHHM, OIHUCHIBAIOIIMX CTPOCHUE BEUIECTBA, KakK
OCHOBBI TEOPETHUECKOU U IKCIIEPUMEHTAIBHON XHUMMUH;

- dopMmupoBaHME yMEHHS NPUMEHATh TEOPETHUUYECKHUE 3HAaHUSA B OOJACTH CTPOCHUS
BEIIECTBA JJIS PELIeHMs] MPAKTUYECKUX 3a]au JajlbHenel npohecCuOHaIbHON JesITENbHOCTH.

1.3 Mecto tucuMmInHbI (MOyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOi NPorpaMMbl

Huctummaa «CTpoeHHe BEIIecTBa» OTHOCUTCS K JAWCIHUIUIMHAM BapHATUBHON YacTH
6moka 1 yueGHOTO TIITaHA.

21.]'[51 OCBOCHUSA ﬂaHHOﬁ JUCHUITIINHBI HeO6XO,ZII/IMBI 3HaHUA 10 KypcCaMm ((q)I/ISI/IKa»,
«MaremaTukay, «Heopranumdeckass XuMus». 3HaHUS, TTOJTydeHHBIC B MTPOIIECCE U3YUCHUS JTAaHHON
IMCUUIUIAHBI, HEOOXOAMMBI Il YCHEIIHOTO W3y4eHHs KypcoB «OpraHuueckas XUMUS,
«Du3nveckas XuMus», «XUMUS KOOPIMHAIMOHHBIX COCITUHCHHI.

1.4 IlepevyeHb IUIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHUs MO JUCUHMILUIMHE (MOIYJIIO),
COOTHECEHHBIX € IUIAHNPYEeMbIMH Pe3y/JbTATAMH 0CBOEHHS 00pPa30BaTeJbLHOI MPOrpaMMbl

[Ipouecc n3yueHus: JUCUMILTMHBI HAllpaBJIeH Ha GOPMUPOBAHNE KOMIETEHIINN

[1K-3; OIIK-1
Ne HNupexc | Conepxkanue B pe3ynpraTe u3yueHus yueOHON AUCHUTIIHMHBI
Lp | KOMIET | KOMIETeHLMH 00y4aroluecs: J0IKHbI
eHIMU | (uiu e€ yacTH) 3HATH yMeTbh BJIA/IETh
1. ITK-3 Brnanenuem - bazoBeie nosoxke- - [Ipumensats Teope-MeTogamu UHTEP-
CUCTEMOM HUsI KBAaHTOBOM MeXa-TUYECKHE 3HAHUS  [IPETalMUIKCIIepU-
(yHIaMeHTanb- |[HUKU ¥ OCHOBHBIE  [IJIsl pelIeHUs IPaK- MEHTAIbHbBIX JaH-
HBIX MaTeMaTUYECKHE 3a- [TUUECKHX 33/1a4 B [HbIX Ha OCHOBE
XUMHUYECKUX KOHBI, HEOOXO0IUMbIE |00JIaCTH ONKUCAHUSl [KBAHTOBOMEXaHH-
HOHATUHI ISl UX UHTEPIIPETa- |CBOMCTB BELIECTB, [UECKOU TEOPUHU
1005045 WX SHEPreTUYECKUX CTPOCHUS
- OCHOBHBIE MOJIOXKE- XapaKTEPUCTUK U [BEILIECTBA;
HUS TEOPUU CUMMET- [CTPYKTYPbI - OCHOBHBIMUMETO-
UM MOJIEKYIT; TaMuy pacdeTa dHep-
- Meto bl oniucanus FETUYECKUX Mapa-
CTPYKTYpPBI U CBOMCTB, METPOB MOJIEKYJ U
BEILIECTBA C TOUKHU OIMCAHUs UX
3pPEHUSI COBPEMEHHOM [PEaKIMOHHOU
TEOPETUYECKON CIIOCOOHOCTH
XUMUU




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

HaJIBHBIX 3a1a4

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

- [lonn30BaThCA
MpueMaMu CoBpe-
MEHHOWMaTeMaTH-
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-
pPETHBIXIIPOdeccro-
HAJILHBIX 3a7a4

- Criocobamu uc-
M0JIb30BaHUsI0a30-
BBIX pa3/IeNOB COB-
[PEMEHHOM MaTeMa-
TUKH JJIs aHalin3a
poOJieM omucaHus
CTPYKTYPBI U peak-
IIIOHHOI CII0C00-
HOCTH BEIIECTB;

- Meroamu nmpume-
HEHUS TTOJTyYECHHBIX
TEOPETHUYECKUX pe-
BYIbTaTOB JJIsI
MPaKTUYECKOTO HC-
MOJIH30BaHUSI B 00-
ITaCTUTIPOTHO3UPO-
BAHMS PEAKIIMOHHOU
CITIOCOOHOCTH Be-
IIIECTBA U €r0

CTPYKTYPBI

2. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHBI

2.1 Pacnipenesienne TPyaA0éMKOCTH IMCHUILIMHBI 110 BUJAaM padoT

Bun paéorsl Bcero CemecTp (4achl)
4yacos 5 6 7

KonTakTHas pabora, B TOM 4ucJe:
AYIUTOPHBIE 3aHATHSI, BCETO
3aHATHS JEKIIMOHHOTO TUTIA 18 18 - -
JlabopaTopHbIC 3aHATHS
3aHATHS CEMHUHAPCKOTO THIA 36 36
HNuas koHTaKkTHasi padora: - -
KonTponupyemasi caMoCTOsATEIIbHAS 4 4 - -
pabota(KCP)
ITpomexyrounas arrecranus (MKP) 0,2 0,2 - -
CamocrosiTesibHas padoTa B TOM YHCJIe: - -
KypcoBast pabota - - - -
[IpopaboTka yueOHOTO TEOPETHIECKOTO 39,8 39,8
MaTepuala
BrinosiHeHne MHIMBUYaIbHBIX 3a1aHUN - - - -
Pedepat 10 10 - -
IloaroToBKa K TeKyIIeMY KOHTPOJIIO - - - -
KonTpoJas - -
IToaroroBKa K 3K3aMeHy - - - -
Oomas Yacos 108 108 - -
TPYA0E€MKOCTh B toMm uucne 58,2 58,2 - -

KOHTaKTHO# paboThI

3au€THBIX €IMHUIL 3 3 - -




2.2 CTpyKTYypa AMCUHUILIMHbBI

OcHoBHEIC pasaciibl AUCHHUITJIMHBIL

Ne | HaumeHnoBaHue Kou-Bo yacoB

pa3nenoB(Tem) BCEro AynuTtopHasi padora Bueayautopuasi
pabora
JI 113 JIP CPC

1 2 3 4 5 6 7

1 KBanToBoMexaHnuecKas 28 6 10 - 12
TEOPHS CTPOCHHUS BEIIIECTBA

2 | CummeTpust MOJICKYI 22 4 8 - 10

3 DHEpreTUYecKue acreKThl 31,8 4 10 - 17,8
CTPOEHUS MOJIECKYJI.
DNeKTpUYECKUEe U MarHUTHBIC
CBOMCTBA BEIIECTB

4 | CtpoeHue BelIecTBa B 22 4 8 - 10
KOHJICHCHPOBAaHHOM
COCTOSTHHH

Hroro 103,8 18 36 49,8

2.3 Conepxanue pa3iesioB TUCUUIIIMHBI

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

Ne | HaumeHnoBanue
/11 pasnmena

Conepxanue paszaena dopma
TEKYILETOo
KOHTPOJIS

1 KsanToBo-
MEXaHHYECKast
TEOpHUS
CTpOCHUS
BEIIIECTBA

MaremaTrnueckuii anmnapar KBAaHTOBOM XUMHH.
OmnepaTopsbl, COOCTBEHHBIE (DYHKITUU U COOCTBEHHBIC
3HaueHus. Onepatop ['amunbTona. CooTHOIIEHUE

HEOIIPCACIICHHOCTH. V CTHBIH

OCHOBHBIE TIOCTYJIATHl KBAHTOBOY XUMUH. orpoc

3amaun 0 CBOOOJHOM JBYIKEHUH YaCTHUILIBI, TBIKEHUN
YaCTUILI B IIOTEHIIUAIILHOM SIIHUKE.

:‘)MHI/IpI/I‘IeCKI/Ie U NTOJIYSMITUPUYICCKHUEC METOAbI B
KBAaHTOBOM XUMMH.

2 Cummerpus
MOJICKYJI

CuMMeTpHsi paBHOBECHOM reOMETpUUYECKOM
KOH(MUTYpaLUUA MOJIEKYIbI. DJIEMEHThl CHMMETPHHU.
Onepanuu cummeTpud. TodeuHbIe TPYIINBI CAMMETPHUU.
[IpuBOIMMBIE 1 HENPUBOIUMBIE TPEICTABICHNUS.

Knaccugukanus aromoB u monekyi. [Tapamerpsl,
ONpeACIIONINE TCOMETPHUIO MOJICKYJIbI, MEXKbAJICPHBIC YcrHbli
pacCTOsIHUS, BAJICHTHBIC yIiibl. BHyTpeHHME BpallleHUs Ompoc

MoJiekyd. [Tonstue koHpopMauu MoJsieKy1.
HlaxmaTHbBIE U 3aT€HEHHbIE KOHPUTYypaLIUU.




DHepreTUYecKue
ACTICKTBI TEOPUH
CTpOCHUS
BEIIIECTBA.
DIEKTPUUYECKUE
Y MarHUTHBIC
CBOICTBa
BEIIECTB

(DHEPreTUYeCKUl KpUTEPUH 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 00pa3oBaHust MOJIeKyibl. [locTosHCTBO
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.

[TosisipHBIE M HEMOJISIPHBIE BEMIECTBA. J{UMOJIBHBIN
MOMEHT ¥ U30MEPUS MOJIEKYIL.

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

Jleopmariusi MOJIEKyYST BO BHEIIHEM AJIEKTPUUYECKOM
rosne. MTHaynMpoBaHHBI MOMEHT U MOJISIPU3YyEMOCTh
MoueKynl. CpeHsis MOJIIPU3yeMOCTh, AHU30TPOITUS
[TOJIAPU3YEMOCTH.

CBs3b MOJICKYJIAPHBIX IMTOCTOAHHBIX—AWUIIOJIBHOT'O
IMOMCHTA U MOJIAPU3YEMOCTU— C MAKPOCKOITHMYCCKNMHA
XapaKTCPUCTUKaMU BCIICCTBA.

MomnsipHas pedpakius. DMIUpUYEcKas cXxema pacuera
pedpaKiuii.

IMarHuTHBIN MOMEHT U MarHUTHAsi BOCTIPUUMYHUBOCTb
MoJieKynbl. COCTOSIHME MOJIEKYJ B MAarHUTHOM TI0JIE.
/lnamarHuTHbIE U TapaMarHUTHbIE BEIIECTBA.
DeppomMarHeTusM.

3eeMaHOBCKHE YPOBHU SHEPTUH. Y CIOBUS AEPHOTO
MarHUTHOTO PEe30HaHCa.

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

[MomHas OHEPTIUA MOJICKYJIBI KaK CyMMa BHCKTPOHHOﬁ,
KO€0aTeIbHOM U BpaHlaTCJIbHOﬁ COCTaBJIAOIIHUX.
MemMoneKymIpHoe B3aMMOJICHCTBHE

OTHOCHTENHHOE MOJIOKECHUE 9JICKTPOHHBIX,
KOJIeOATEeIIbHBIX U BpalqaTCJIbHBIX ypOBHGfI OHCPIHH.

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

BpaH_[aTeJ'ILHLIe, KoJieOaTelIbHbIC U SJICKTPOHHBIC
CIICKTPBHI. Teopml KPHUCTAJINYCCKOTO MOJISI U TCOPpUA
[OJIA IMTAaHAOB KaK OCHOBA MHTCPHIPCTALIUN CIICKTPOB
KOMILIEKCHBIX COCIUHEHU. HpaBI/ma 0T60pa.

BHadcHUE MOJICKYJIAPHBIX CIICKTPOB MJISA pCHICHUSA
MPAaKTUYCCKUX 3adaY XUMHYECKOMN HayKH.

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 COCTOSIHMH  [CIIOCOOBI ONMCAHUS CTPYKTYPHBI KUIKOCTeH. AMOp(hHBIC

BeriecTBa. KuaKue KpucTamibl (X0JIeCTepUKH,
HEMaTUKH U TIp.). aeanbHble KprucTasuibl.
OCOOEHHOCTH YIIBTPATUCIIEPCHOTO COCTOSIHUSI BEIIECTB.
CTpyKTypa rpaHuIlbl pa3jiesia KOHISHCHPOBAHHBIX (a3.
2.3.2 3aHATHSA CEMHMHAPCKOI0 THIIA
Ne| HaumeHoBaHue TemaTuka NPpaAKTHYECKUX 3AHATHI CEMUHAPOB dopma
pasaena TeKyliero
KOHTPOJIs
1 | KanToBo- MareMaTtnueckuii annapar KBaHTOBOM XUMUH.
MeXaHU4ecKas Omneparopsl, COOCTBEHHbIE (PYHKLIUN U COOCTBEHHbBIE
TEOpUs CTPOCHUS 3Ha4ueHHs. OCHOBHBIE MOCTYJIAThl KBAHTOBOW XUMUH. v .
CTHBIH
BeIlleCTBA
Vpasuenue Hlpeaunrepa ompoc
3amauu 0 CBOOOTHOM JIBM)KCHHH YaCTHUIIBI, IBOKCHUHT
YaCTHUIIHI B IOTCHIIMAIILHOM 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
cuMmMeTtpuu. [IpuBoarMBIE U HETPUBOJUMBIE
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 MOJICKYJISIPHBIX IIOCTOAHHBIX — JUIIOJIBHOTO
MOMCHTA U MOJIAPHU3YEMOCTH — C
MaKpPOCKOIMNYCCKUMHU XapaKTCPUCTUKAMHU BEIICCTBA.

MonsipHas pedpakuus. IMOUprUUecKas cxema
pacyera pedpakuii.

MarsuTHBIM MOMEHT M MarHUTHas
BOCIIPUUMYHUBOCTH MOJIEKYJIbl. COCTOSIHME MOJIEKYIT
B MarHUTHOM I10jie. JIluamMarHuTHEIE 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.

ITonnas 3HEPrus MOJIEKYJIBI KaK CyMMa
AJIEKTPOHHOM, KoJieOaTeTbHON U BpalaTeIbHON
COCTAaBIIAIOIIHUX.

OTHOCHUTENBHOE MOJIOKEHUE DIIEKTPOHHBIX,
K0J1e0aTeJIbHBIX U BpalllaTeJIbHBIX YPOBHEHN 3HEPTUU.

BpamaTensHbie, KojeOaTebHbIC U SIEKTPOHHBIS
cnekTpsl. [IpaBuna otbopa.

3HaueHNe MOJIEKYISPHBIX CIIEKTPOB AJISl PELICHUS
MIPAKTHUYECKHX 33]1a4 XUMUYECKON HAyKH.

Crtpoenue BelecTa
B
KOHACHCUPOBAHHOM
COCTOAHUN

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

Kupakve KpucTasuibl.

Oco0eHHOCTH yABTPATUCIEPCHOTO 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 COOTBETCTBHH C YI€OHBIM I'PaPHKOM.

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

TCOPHA CTPOCHHUA
BCIICCTBA

Ne | HaumeHoBaHme IlepeyeHb yueOHO-MeTOAUYECKOTO O0ecTeYeHHust
pas3jiena
1 KBanToBo- Hupenscon, B.I'. KantoBasg xumusa. Monekyibl, MOJEKYJISApHbIE
MEXaHUYEeCKast cucTembl U TBepable Tena [Teker] : yueOHOe mocodue uist CTyIEHTOB

By30B / B. I'. Hupenscon. — M. : BUHOM. JlaGopaTopusi 3HaHMIA,
2010. — 495 c., [12] n. LB. . : mn. — (Y4eOHUK IJI BBICIICH IIKOJIBI).
— bubnuorp. B konme rimas. — ISBN 9785996300808 : 379.50.

I'pubos, JLLA. DneMeHThl KBAaHTOBOW TEOPHH CTPOCHHS U CBONCTB
monekyn [Tekct] : [ydueOnoe mocobue] / JLA. I'pubo —
Honronpyansiit: Uatennekt, 2010. — 310 c. : un. — (Ou3TeX0BCKHiA
yueOHuK). — bubnuorp. B konIe rias. — ISBN 9785915590822




Cummerpus
MOJIEKY

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.CrienmanpHas nurteparypa). - 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 By30B / B. 1. Munkus, b. . Cumkun, P. M. Munses. -
2-e u3n., nepepad. u gom. - Pocros w//l : denukce, 1997. - 558 c. -
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Y4eOHO-MEeTOIMYECKHe MaTepuallbl ISl CAMOCTOSITEILHONH Pa0OThI OOyYaIOIIMXCS W3
YHciIa MHBAJIHJIOB M JIUIL C OTPAaHHYEHHBIMU BO3MOXKHOCTSIMU 370poBbst (OB3) npenocraBustoTcst
B (hopMmax, alalTUPOBAHHBIX K OTPAHHUYCHHSIM UX 37I0POBbS U BOCHIPUSATHS HH(DOPMAIIHH:

J1J1st AT ¢ HApYIICHUSIMHA 3PCHHS:

—B TICYaTHOH popMe YBEITMUYCHHBIM MIPUDTOM.

J1J1s1 JIAI] C HApYIICHUSIMH CITyXa!

— B [TIeYaTHOM (opMme.

J1J1s1 JTUIL C HapyIIEHUSIMHA OTIOPHO-JIBUTATEIBHOTO amiapara:

— B [IeYaTHOM (opMme.

JlaHHBII TIEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
oOyuaromuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH

B y‘le6HOM mnmponoecce 1o  AJUCHUIIINHC «CTpOeHI/Ie BCIICCTBA» HUCIOJB3YHOTCA
KOHCCPBATHUBHBIC (J'IeKI_II/II/I), PCOPOAYKTUBHBIC (HpaKTI/I‘IeCKI/Ie SaHSITI/ISI) U TBOPUYCCKUC
(HOI[FOTOBK& pecbepaTOB) negarorutdCCKue TCXHOJIOTHH.

I[J'Ifi HHBAJIMLIOB U JIMI C OIrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBBA HCIIOJIB3YHOTCA
O6pa3OBaTeJ'ILHBIC TEXHOJIOTHH, MMO3BOJIAKOIINUC NTOJIHOCTEO HHAUBUAYAIIU3UPOBATL COACPIKAHUC,
METOAbI U TCMIIbI y‘IC6H0ﬁ ACATCIIbHOCTH, BHOCUTH BOBPEMH HCOGXOI[I/IMBIC KOPPCKTUBLI KaK B
ACATCIIBHOCTDb CTY/ICHTA UHBAJINJid, TAK U B ACATCIbHOCTD IIPCIIOJaBaTCIIA.



4. OIIeHO‘leIe Cpeacrea AJisi TEKyIIEro KOHTPOJIA yCl€eBacMOCTH U HpOMe)I(yTO‘lHOﬁ

arrecranmu

Texymmuii KOHTPOJb OCYLIECTBISICTCS B YCTHOM W NHChMEHHOH (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.

Crpykrypa (QoHIAa OLEHOYHBIX CpeacTB I TeKylled M IPOMeXYyTOYHOI

arTrecTaluu
Ne|  KonTposaupyemblii pa3aes Kon HanMeHoBaHMeE OLIECHOYHOIO cpencnsd
KOHTPOJIHUPYeMOH =
POTHPY Texkymmi IIpome:xxyTouHas
KOMIIeTeHIIUH
KOHTPOJIb arrecrauus
1 | KBaHTOBOMEXaHUYECKASI TEOPUS IK-3 VYcTHBIN onipoc 3auer
CTpOEHUS BEIleCcTBa
2 | CummeTpust MOJIEKYIT IK-3 VYcTHBIN onpoc 3auer
3 | DHepreTnyecKkne acTeKThl [1K-3 Pedepar 3auer
TEOPUHU CTPOCHHUSI BEILIECTBA.
DneKTpUYecKrue U MarHUTHbIE
CBONCTBA BEILIECTB
4 | CtpoeHue BelecTBa B OIIK-1 VYerHbIM onpoc 3auer
KOHJICHCUPOBAaHHOM COCTOSIHUU

4.1PoHJ OLIEHOYHBIX CPEACTB VISl MPOBEeHUS TeKYyIlel arTecTauuu
(B8 momaom 00bEMe POC mo mucrummHe «CTpoeHHe BemecTBay OGOPMIICH Kak

MIPUJIOKEHHE K IIPOTPAMME)

ogakrwnE

~

10.
11.

12.

13.

4.1.1 Ilpumepsbl ynpaKHeHMH U 32/1a4, PACCMATPUBAaEMbIX HA 3aHATHAX
Kommytupyrot nu onepatopsl A u B ecnmiu A= x; B=y?
Jluneen 1 oneparop A= x2?
JIoKaXuTe JTMHEHHOCTH onepaTopa d/dXx.
Jlokaxxute, uto oreparop 1 d/dX nMHEEH U SPMHUTOB.
VY nosnerBopser mu dynkuus exp(ax) ypasuenmto Lf =Lf, ecim L = d?/dx??
Ornenure Kod(dHUIMEHT NPO3PAYHOCTH NOTEHIMANbHOro 6apbepa, ecmu: D=1, Uo-E=1078
Tk, p = 10°%r, 1 = 100,
B pamkax JJ-cBsi3u ycTaHOBUTE TEPMBI IS SJEKTPOHHON KOHUTYypauu Sp.
YcTaHoOBUTE BCE BO3MOXKHBIE TEPMBI JJISI CHCTEMBI U3 JBYX P-3JIEKTPOHOB, BHIOEpUTE Ha
OCHOBAaHMM W3BECTHBIX Bam mpaBull OCHOBHOW TepM (ucmoiib3yiiTe cxemy Paccena-
Caynnepca).
Omnpenenure KOHCTaHTY 2kpanupoBanus S s AO 1s,2p,3p atoma xiopa.
Onpenenure >pheKTUBHBIN 3apsia Aapa 1uid 6S HJIEKTpoHa aToMa a0 HHHUS.
Hcnonb3ys MOX, nocTpoiiTe nmarpamMMy 3HepreTudeckux ypoBHen n-MO M cxeMbl HX
3aMOJHEHUS JIEKTPOHAMU ISl IUKIOMPONIEHIIIBHOM CUCTEMBI (Cydan KaTHOHA, pajJuKaia u
aHUOHA).
Hcnonw3ys rpaduueckuii meton ®Ppocra, OINpenenuTe HSHEPreTUdYecKue YpOBHHU
LUKIIOTIEHTAaJUeHIIa U OeH301a.
Ipu 293K nnotHocTh a% pacTBopa BemiecTBa A B Boje paBHa d r/cm®, mokasarensb
npenomiieHus N. Beraucinte MOMSIpHYIO pedpakiifio BEIIeCTBa a, €CIIH JJIsl BOJbI TNIOTHOCTh
1,000 r/cMS, a okasaTens npenomnenus — 1,333.
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Ne a% BemecTBo A d n
14, 31,000 HCI 1,157 1,407
15. 30,000 H>SO4 1,220 1,370
16. 40,012 HCIO3 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 Na>SO4 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
Kpurtepuu onleHuBaHusI pe3yJIbTATOB YCTHOTO ONpPoca
Kpurepuii Ouenkal YpoBeHb
CTyJeHT YCIEIIHO OTBEYAET KaK Ha OCHOBHBIC, TaK U HA JOMOJHHUTEIb-  [3aYTCHO| MOPOTOBBIN
HBIE BOMPOCHI [0 TEOPETUYCCKMM OCHOBAM JUCIUILUIMHBI U TI0 BOITPOCAM
ee MPaKTHYECKOTO MPUJIOKEHHUS IS PEIICHUS 3a/1a4, BO3HUKAIOIINX TTPH
H3YYEHHH CTPYKTYPHI BEIIECTBA.
CTyJICHT UCTIBITHIBACT 3aTPYAHEHUS PH OTBETAX HA TEOPETUUECKUE He HE
BOIIPOCHI U HE CIIOCOOEH MCTOIh30BaTh TEOPETUICCKUE 3HAHUS JIJIS 3a4TeHO|[c(hOPMHUPOBaH,

penieHus MPakTHYECKHUX 33/]1a4, BOZHUKAKOUIUX ITPU U3YYEHUHU CTPYKTYpPbI
BEIIECTBA.

4.1.2 llpumepHbIe TeMbI pedepaToB
Cunbl Ban-nep-Baanbca.

PaMaH-CHeKTPOCKOHI/IH u eé IMPUMCHCHHUEC B UCCIICAOBAHNU XHUMHWYCCKUX BCIICCTB.

1
2
3. CnoexTpbl JTIOMUHECIICHIINH.
4

MarauTtHass BOCHPHHMYHMBOCTh BemiecTB. deppomarHeTusM. AHTH(PEPPOMArHETH3M.

DeppuUMarHeTHKH.
MouiekynsipHble MATHUTBI U TIEPCIIEKTUBBI UX MCIIOIb30BaAHUS.
OpueHTalMOHHOE U IUCIIEPCUOHHOE B3aUMOJICHCTBYS U UX BIMSIHUE HA CBOMCTB

a BEILIECTB.

OIIP-criekTpockonus U e€ MPUMEHEHHE K PEIICHUI0 CTPYKTYPHO-XUMHUYECKUX 3a/1a4.

5
6
7. Metozp! onpeesieHus TUIO0IbHBIX MOMEHTOB XUMUUECKUX COEJUHEHUH.
8
9

. DHeprus XMMUYECKUX CBS3CH U METOJIbI € ONpeICIICHHS.
10. DxcuMepHI U FKCUTIIIEKCHI.

11. Cnextpockomnusi SIMP-BbICOKOTO pa3pelieHuss B HUCCIEIOBAHUU CTPYKTYpPbl OpPraHUYECKUX

BCIICCTB.

12. UK-cnekrpockonusi. Ilpumenenne WK-criekTpoB B KadyeCTBEHHOM M KOJMYECTBEHHOM

aHanuse.
13. CnexkTpockonus siIepHOTO0 MarHUTHOTO PE30HAHCA.
Kpurepun ouenuBanus pedepara

Kpurepuii Ouenka

Yposenb

I[Ipu moaroroBke pedepaTa HCMIONH30BAHBI KaK CpPEACTBA
WNuTepHer-nopTanoB, Tak W aHaIW3 MNEPUOAMUYECKON HaydyHOM
JTUTEPaTyphl B 00JaCTH TEOPUH CTPOSHUS BEIIECTBA, UMEIOIIEHCS | 3a4TeHO
B OuOMMOTEKax W DIIEKTPOHHBIX OWOIMOTEUHBIX CHCTEMaXx.
[Ipoananu3upoBan Marepuan MoHorpaduii mo Teme pedepara.
Pabora akkypatHo odopmiieHa, CIUCOK JTUTEPATyphbl COCTABIICH B
COOTBETCTBUU CO CTAH/IAPTOM.

IMOPOTOBBIN

[IpencraBneHHbI MaTepuain W3JI0KEH B CTaHJApTHOM y4yeOHOM
aureparype. JomosHUTENbHAas U NEPUOANYECKas JINTepaTypa He HE

TNOTrpCHIHOCTSIMMU.

HC

ucrnoib3oBaHa. CHoucok nuteparypbl 0GOpMIIEH € CepbE3HBIMM | 3aYTeHO | c(HOpPMHUPOBAH
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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.

0.
1.
12.
13.
14.

4.2 D oHJ OLIEHOYHBIX CpeacTB AJisi MIPOBEACHUSA l'lpOMQ)KyTO'lHOi;I arrecranmuun
BOHPOCLI U 3aJaHUs JJId IIPOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTrTreCralum B (1)0pMe 3avgeTa

B uém 3akmogaercs pa3zHuiia mOHATUN GyHKIUS, QYHKIIMOHAI, OrepaTop?

CdhopmynupyiiTe TOHATHE KOMMYTAaTOpP OTIEPATOPOB.

Kaxue onepatopsl Ha3pIBalOT DPMUTOBHIMU?

UTto Takoe onepaTopHbie ypaBHEHUs?

Kakue ¢pynkunm Ha3pIBatOT COOCTBEHHBIMHU?

Omnpenenure nousitue «CoOCTBEHHBIE 3HAYCHUS.

B gem cymuocTh TepMuHa «BbipokaeHne GyHKIui»?

Kaxue onepatopsl kBaHTOBOM MexaHUKU Bam u3BecTHbI?

Oneparop ["'amunpTOHA.

3anuiuTe BeIpaXKeHHEe onieparopa Haba.

3anuiuTe BeIpaXKEHUE MIPUHIIMIIA HEOTIPEAESTIEHHOCTH.

[lepeuncnure OCHOBHBIE MOCTYNIATH KBAHTOBOM MEXaHUKH.

3anumure ypaHeHue lllpeaunrepa.

B uéMm mpenmyiecTBO HCIHOJB30BaHUSA CHEPUUECKUX KOOPJMHAT MPH PEUICHUH KBAHTOBO-
MEXaHHYECKHX 3a1a4?

[Touemy mist aTomMa BOJIOpO/ia M BOJOPOJIOTIOJOOHOTO aToMa MOTYT OBITh MOJIy4€Hbl TOUHbBIE
BOJIHOBbIE (DYHKIIMHU ITyTeM MpsiMoro penieHus ypaBHenus Llpenunrepa?

OO6bsicHUTE CymHOCTH MeToAa XapTpu-PDoxka.

AO Crarepa-3eHHepa.

TepMbl MHOTO3JIEKTPOHHBIX aTOMOB.

CucreMa TepMOB.

[TpaBuna [1pEénna onpeneneHns OCHOBHOTO TepMa.

Dddext 3eemana.

LS u JJ-cBsi3b.

[Tpubmxenne bopua-Onmenrerimepa.

Meron lNalitnepa-JlonaoHa.

Metox MO JIKAO.

VYpaBuenue Pyraana.

[TomysMnupuveckrie METOAbl B KBAHTOBOM XHUMUH.

Meton XIokkems.

Meton ®@pocra.

ApPOMaTUYHOCTh M AHTUAPOMATUYHOCTD.

Kommytupyrot nu onepatopsl A u B ecniu A= x; B=y?

JIuneen mu oneparop A= x?

JIoKaXXuTe JTMHEHHOCTH oniepaTopa d/dXx.

JlokaxkuTte, uto omeparop  d/dX 1uHEEH U SPMHUTOB.

VoBnersopser 1 Gpyukuus exp(ax) ypasuenuro Lf =Lf, ecul = d?/dx??

Ouenute kod(p(UIUEHT NPO3PAYHOCTH TOTEHIMANLHOro Gapwepa, ecmu: Do=1, Uo-E=10718
Tk, = 10%%r, 1 = 10%

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

VYcTraHOBUTE BCE BO3MOXKHBIE TE€PMbI Ul CHCTEMBI M3 JIByX P-IEKTPOHOB, BBIOEpUTE Ha
OCHOBAaHMM W3BECTHBIX Bam mnipaBuJ OCHOBHOM TepM (ucroiib3yiite cxemy Paccena-
Caynnepca).

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

Omnpenenure >hheKTUBHBIN 3apsia Aapa Ui 6S HIEKTpoHA aTOMa Ta0THHHUS.

Hcnonb3ys MOX, mnocTpoiiTe nmarpaMMy 3HepreTudeckux ypoBHel n-MO M cxeMbl HX
3ar0JIHEHHUS AIIEKTPOHAMHU JUIsl HUKIONMPOTIEHUIILHOM CUCTEMBI (ClTydyad KaTHUOHA, paJuKaia 1
aHUOHA).
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42.

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.

Ucnonp3yss rpadumyeckuii  meron Dpocra, omnpenenuTe  SHEPTETUYCCKUE  YPOBHH
LIUKJIOIIEHTAAUEHIIIA 1 OEH30J1A.

[lepeuncnure OCHOBHBIE 3JIEMEHTBI CUMMETPUU MOJIEKYI.

JlaiiTe onpeneneHue MOHITHIO «TPYIIIAy.

UTto Takoe To4YeyHas rpymnna CAMMETPUH ?

Omnpenenure onepanno yMHOKEHHS JUIsl TOYEYHON I'PYIIbl CAMMETPUH.

Kakum 00pa3oM MOXKHO OTJIMYUTH a0eIeBHI 1 HeabeIeBHhI TPYIIIIHI?

Kakue rpynnel cuMMeTpuy HauboJsiee XapakTepHbl ISl MOJIEKYI?

K kaxoil rpynne cuMMETpUH MOXKHO OTHECTU TOMOSIJIEPHBIE IBYXaTOMHBIE MOJIEKYJIbI?

K kaxoil rpynne cuMMeTpUH MOXHO OTHECTU T€TEPOSAIEPHBIE IBYXaTOMHBIE MOJIEKYJIbI?

UTo Ha3pIBAIOT XapaKTEpOM IpYIIIbI?

Manre onpenenenue repmuna «lIpencrasienue rpynmnsn.

Kaxkue npeicraBieHust OTHOCAT K HEPUBOIUMBIM?

Kakwue npencrasienus obo3Hauarotcs tg?

Kaxkue mpezcrasienus 0003HaqaroTcst D1?

Kakwne npencrasienns o003HavaroTCs ai?

Kakwne npezncrasienus o6o3HavaroTcs €7

Onpenenure J1eMEHThl CHMMETPHUH U TPYIIIY CHMMETPUU MOJIEKYJIbl aMMHaKa.

[TocTpoiiTe TabnuIly YMHOXKEHUS AJIS DIIEMEHTOB CUMMETPHS MOJIEKYJIbl aMMHUaKa.
[Tocrpotiite kBagpat Kann mis rpynmsr Cay

OxapaxkTepusyiTe mpeodpazoBaHue p-opOuTanei npu onepanusx cuMmerpun rpymnmst Cay
OxapakTepusyiite npeodpa3oBanue d-opOutaei mpu onepanusax cuMmerpun rpymibl Coy
Onpenenure xapakTepbl HEIPUBOIUMBIX NpeacTaBieHuil rpynmsl Coy B 6a3uce p-opOuTaei.
OmnpepennTte XapaKTepsl HEMPUBOIUMBIX MpeacTaBiacHui rpymisl Coy B 6asuce d-opouTaneii.
UeMy paBHO YKCIIO HEMTPUBOIMMBIX MTPEACTABICHUN TPYIIIbI?

[IpuBenuTe MpuMepsl MOJICKYJI C TPyMHHoi cummeTpur Dan

[IpuBenuTe MpuMepsl MOJICKYJI C TPpyNHoi cummerpun Dsh

[IpuBeauTte mpruMepsl aMOPQHBIX BELIECTB.

Kaxkue cBoiicTBa SIBISIOTCS HEOOXOIUMBIM IPU3HAKOM KpHCTasia?

Kaxkue Teopun crpoenus xuakoctu Bam n3BectHbl?

Haiite onpenenenue TepMuny «ModsipHast pedpaxius».

[Ipu xakux oO6cToATENBCTBAX OBUIN OTKPBITHI ME30MOP(HBIE CBONCTBA BEIIECTB?

Kakyro popmy MosieKkyn UMemH KUIKOKPUCTAJUIMYECKUE BEllecTBa, OTKPbIThie Peitnuriepom?
B uem pasHMma MeXIy JMOTPOIHBIMH M TEPMOTPONHBIMHM KUJIKOKPUCTAIUIMYECKUMU
BelecTBamu?

B nutepatype pacnpocTpaHeH TEPMUH «TUCKOTHKW», YTO OH 0003HayaeT?

B kakux 1ensix ucnosb3yeTcs sSBJICHHE dK3alIbTaluu pedpakuun?

UTO MOHMMAIOT MO TEPMUHOM «KUIKOKPUCTATUIMYECKOE TEPMOTIOKPBIBATION?

3ananue: Ipu 293K mnoTtHOCT, 2% pacTBopa BeliecTBa A B Boje paBHa d r/cm®, mokasaTenn
npenomiieHus N. Beruuciure MOJSIpHYIO pedpakiifio BEeeCTBa a, €CIH AJIs BOJbI TUIOTHOCTh
1,000 r/cm®, a mokasaTens npenomiueHus — 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 Na2SOs 1,116 1,352
85. | 9,0401 K2SO4 1,075 1,345
86. | 44,012 C12H22011 1,191 1,406
87.| 44,023 CO(NH>)2 1,121 1,400
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88. JlunosipHblil MoMeHT. [loJisipHBIE M HEMOJISIPHBIE BELIECTBA.

89. BekTopHO-aJAUTHBHASA CXEMa pacueTa JAUIOJIbHBIX MOMEHTOB.

90. MarHuTHBII MOMEHT ¥ MarHUTHast BOCIIPUMMYHBOCTH BEILIECTB.
91. Metonsi OI1P u SAMP.

92. DnexTpoHHbIE, K0JIeOaTENbHbIE U BpalllaTeIbHbIE YPOBHU SHEPTUH.
93. Mouekynspusie criekTpol. [TpaBuia oT6opa.

94. DHepreTHuecKUe KpUTEPUH CYIIECTBOBAHMS MOJIEKYII.

95. JlucnepcuoHHOE, OPUEHTAIMOHHOE U UHIYKIIMOHHOE B3aUMO/ICHCTBUE.
96. DHeprus XuMHUYECKUX CBSA3EM U METOJIbl €€ ONpEIEICHMUS.

97. DKcumepsl U HIKCUTLIICKCHI.

98. Teopus KPUCTAILITUYECKOTO TIOJIS.

99. CrieKTpOXUMHYECKUN PSiA.

100. Teopema fAna-Temnepa.

Kputepuu onenku:

Kpurepuii Ouenka | YpoBeHb

CtyneHT He uMeeT OOJBIIOr0 KOJUYECTBA MPOIMYIICHHBIX 3aHATHN
(6onmee 20%), a mpu BBHINOJHEHWU 3aJaHUKA B OOJACTH TEOPUU
CTPOCHHs BEIECTBAa, HAMpPaBICHHBIX Ha KOHTPOJh OCBOCHUSA
KOMIIETeHIIMM, yka3aHHbIXx B PIIJ[, oOH mnoka3an 3HaHUS, | 3aYTEHO | MOPOTOBBIN
HEOOXOUMBIE ISl PEIICHUs MMOCTABICHHOM 3a7aun. BrImoaHEeHHBIE
KBAaHTOBOMEXAHHYECKHE pacueThl 0a3MpYIOTCS HA TIIyOOKOM 3HAHUU
COOTBETCTBYIOIINX pa3/IeIOB MAaTEMATHUKH, UX PE3yIbTaThl HE UMEIOT
3HAQUUTENbHBIX TMOTPEIIHOCTEW, a  BBIBOJBI COOTBETCTBYIOT
MOJY4YeHHBIM pe3ynbraraM. Ilpm oTBeTax Ha JONOJHUTENbHBIE
BONIPOCHl CTYACHT HE UCHBITHIBACT  3aTPYJHEHHM U CHOCOOEH
chOpMyIUPOBATH YETKUE OJHO3HAYHBIE OTBETHI.

CTyneHT mMeeT 3HaYUTENbHOE KOJMYECTBO MPOMYILEHHBIX 3aHATHIA,
a MpH BBINOJIHEHUH 33/1aHUi B 00JIACTH TEOPUU CTPOCHHMSI BELIECTBA,
HaIlpaBJICHHBIX HA KOHTPOJIb OCBOCHMSI KOMIIETCHLUM, YKa3aHHBIX B
PIIJI, o He moka3zan 3HaHWH, HEOOXOIWMBIX JJIA peHICHUs HE HE
MOCTAaBJIEHHOW 3ajauyd. PacueTsl BBINOJIHEHBI CO 3HAYUTENBHBIMH | 3a4T€HO |CHOPMHPOBAH
MOTPEIIHOCTSIMU, a BBIBOJIbI HE COOTBETCTBYIOT IIOJIyYEHHBIM
pe3ynbratam. IIpu oTBeTax Ha JONOJHUTEIBHBIE BOIPOCHI CTYAEHT
UCIBITHIBAET  3HAUUTENbHBIE  3aTPYyJHEHUS M HECHoCcOoOeH
chopMynupOBaTh YETKUX OJHO3HAYHBIX OTBETOB.

OneHouHble CpeAcTBA Uil HMHBAJIUAOB M JIMI] C OTPaHUYEHHBIMH BO3MOXKHOCTSMH
3JI0POBBS BEIOMPAIOTCS C YYETOM MX WHIUBUIYAIBHBIX ICHX0()U3NIECKIX 0COOCHHOCTEH.

— IpH HEOOXOJMMOCTH HHBAIMAAM M JIMIAM C OrPAaHHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBS MIPEIOCTABIISIETCS IOMOTHUTEIBHOE BPEMs ISl ITOJITOTOBKHM OTBETA HA YK3aMEHE;

— IpU MIPOBEJICHUU MPOLEAYPhl OLICHUBAHUS PE3yIbTaTOB OOYYCHUS MHBAIUIOB U JIHII C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pOBbsI IPETyCMAaTPUBACTCS MCIIOJIb30BAaHUE TEXHUYECKUX
CpEeACTB, HEOOXOUMBIX UM B CBSI3U C UX UHAUBUAYATbHBIMU 0COOEHHOCTIIMH;

— MpU HEOOXOAUMOCTH ISt 00YUAIOLIUXCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

U MHBAJIUAOB MpPOLEIypa OLEHUBAHUS PE3YJIbTAaTOB OOYUEHMs MO AUCLUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

IIpouenypa oleHUBaHUS PE3yIbTaTOB OOy4YEHUs MHBAIMUJOB U JIUI C OTPaHUYEHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBBSl 110 JUCHHIUIMHE (MOMIYJ0) MpeAycMaTpUBAET NpeAoCTaBlICHUE
uHpopmanuu B (opmax, aganTUPOBAHHBIX K OTPAaHMYCHHMSIM WX 370POBbS U BOCHPHUATHUS
MH(pOpMAIINHU:

JUist U1 ¢ HapyIIEHUSIMU 3pEHHUSL:

— B 11e4aTHOM (hopMe yBeTUUYEeHHBIM HIPUPTOM,
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— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

JIist JIALL ¢ HapyHIEeHUsIMHU CIIyXa:

— B rieyatHoi (opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

Jlist 1AL ¢ HapyleHussMUM OIIOPHO-IBUIaTEIbHOTO alrapara:

— B re4atHoi (opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

I[aHHI)II\/JI MNEpCUYCHb MOXKCT OBITH KOHKPETHU3UPOBAH B 3aBHUCHMOCTH OT KOHTHUHI'CHTA
00yJaromuxcs.

S.IlepeyeHb OCHOBHOM U JONMOJHUTENbHON JTUTEPATYPBI

5.1  OcHoBHas JquTEpaTypa
1. Cusona, O.B. MonekynsipHas CUMMETpUs B HEOPraHUYECKON M KOOPAMHALMOHHON XUMHH
[DnexTponnbiit pecypc] : yuedHoe mocobue / O.B. Cuzora, H.B. BanoBa, A.A. BanuH. -
N3zn. 2-e, mepepad. u nom. — CII6.: U3garensctBo «Jlauby, 2016. - 276 ¢. - (YueOHUKH 1Is
By30B.CrienmanbHast autepatypa). - ISBN 978-5-8114-2173-2. — Pexwum pgocryma:
https://e.lanbook.com/book/76285#book_name

2. Hupenscon, B.I'. KBantoBas xumust. MoieKysbl, MOJEKYJISIPHBIE CUCTEMBI U TBEpJbIE Tea
[Texct] : yuebHoe mocobue misi cryneHtoB By30B / B. I'. IMupenbcon. — M. : BUHOM.
Jlabopatopust 3nanmii, 2010. — 495 c., [12] n. LB. Un. : wr — (YueOHUK a1 BBICIICH
mkoJisl). — bubmmorp. B konme rimas. — ISBN 9785996300808 : 379.50.

5.2 JlonostHUTEIbHASI JIUTEpaTypa

1. Munkun, B.M. Teopus crpoenuss mosiekyn [Tekct] : yueOHOe mocoOue aJjis CTYACHTOB
By30B / B. I. Munkus, b. S1. Cumkun, P. M. Munsies. - 2-e uzn., nepepad. u gor. - PoctoB

H/]] : ®enukc, 1997. - 558 c. - (YueOHuku u yueOHbIe mocoowus). - bubmauorp. B KoHIE TII. -
ISBN 5222001067

2. TI'pubos, JLLA. DnemMeHTHl KBAaHTOBOW TEOPHUU CTPOCHHUS M CBOMCTB MoJiekyn [Tekcr] :
[yaeonoe mocobue] / JILA. I'puboB — Honronpynusiii: Uatemnekr, 2010. — 310 c. : un. —
(PusrexoBckuii yaeOHUK). — bubmuorp. B koHiie rias. — ISBN 9785915590822

5.3 Ilepuoanueckue U3TaHusl

1. Kypnan o6mieit xumuu
2. XypHan HEOpraHUYECKOW XUMHUHU
3. KypHuan ¢pusnyeckoit Xumuu

6. Ilepeyenr pecypcoB  HMHGOPMALHMOHHO-TEJIEKOMMYHMKAIMOHHON  CeTH
«HTEepHEeT», HEOOXOAMMBIX /11l OCBOEHHUS TUCHUILITUHBI

1. MaTepHer caliThl BeAylnx rocyaapcrBeHHbIXx BY30B u HayuHbIx opranu3anuii PO:
MI'Y, CIIoI'Y, PXTY, HI'Y, KyoI'Y, PAH P® u np.

2. Poccuiickoe o6pazoBanue, penaepansusiii mopran — URL:http://www.edu.ru

3. NnTepakTuBHAs 6a3a JaHHBIX KHUT U KypHaioB SpringerLink.

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

5. www.humuk.ru

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

7. MeToauueckue YKazanusda NJis oﬁyqamumxca o JUCHUIIJIMHE

ITo kypcy «CtpoeHue BemiecTBa» NpPeAyCMOTPEHO MPOBEACHUE AYIUTOPHBIX 3aHATUI B
dopme neknMil W TOpakTHUecKuX  3aHATHH. Jlekums —mpeamonaraeT — mepegadyy B
CTPYKTYpPUPOBAaHHOW (opMe CHCTeMaTH3MpPOBaHHOW HUH(OpManuu OoJjbmoro o0bEMA.
ITocemnienne U KOHCHEKTUPOBAHUE JIEKIIMM CTYJACHTAMHU CIIOCOOCTBYET (POPMHUPOBAHUIO OOLIMX
MIOAXOJ0B W NPHUHLUIIOB YCBOEHHUS COJAEP)KAHUSA JAHHOW JMCUUIUIMHBL, COAECUCTBYET
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aKTHBHU3AI[MM MBIIUICHUS, HAIEIMBACT HA JAIBHEUIIYI0 CAMOCTOSTENIFHYIO MO3HABATEIbHYIO
NeATeIbHOCTh. PeKOMEHIyeTCss KOHCIIEKTUPOBATh JICKIIMU TI0 TPUHIIMITY BBIACICHHUS OTOPHBIX
MYHKTOB TOHM MJIM MHOW TEMBI, YTO IO3BOJIUT B TAIHEHIIIEM YriTyOsTh MOTy4YEeHHBIE HA JTEKIUAX
3HAHUS TPU TOMOIIY JONOJTHUTEIBHBIX UCTOYHUKOB MH(pOpManuu. Pa3aensl Jekuuid, KoTopble
BBI3BIBAIOT 3aTPYAHEHHSI, MOTYT OBITh OOCYXJICHBI B (hOpME BOIIPOCOB, 3aJaHHBIX MOCIE JIEKIUH,
WIH B X0/1¢ KOHCYJIbTALIUH.

[IpakTueckue 3aHATHS, B XOJ€ KOTOPBIX IPOBOJUTCS KpPATKUH OIPOC CTYAEHTOB U
00CYXZIeHHE BOIPOCOB M3y4aeMOM TEMBbI, CIIOCOOCTBYIOT JY4YIIEMY YCBOCHHUIO TEOPETUYECKOTO
Marepuana. [Ipy moaAroTroBke K MPakTUUYECKUM 3aHATHSIM PEKOMEHAYETCS Ha IIEpBOM 3Tale
THIATEJIbHO MpOpadOTaTh KOHCHEKTHl JIEKUMHA. B cioydae BO3HUKHOBEHHUS BOIPOCOB 110
TEOPETUYECKUM TMpoljeMaM MaTeMaTH4YEeCKHMX OCHOB KBAaHTOBOMEXaHWYECKOTO OIHCAHMS
TEOPUU CTPOECHUS BEUIECTBA PEKOMEHIYETCS ITOBTOPUTH COOTBETCTBYIOLIME pa3zAeibl Kypca
MaTeMaTHKH.

Baxxkneimmm sTanoM OCBOEHHUs AMCIUIUIMHBI SIBISETCS caMmocCTosiTebHas pabdota. B
npoiiecce MOATOTOBKU pedepaToB CTYIEHTHI COYETAIOT CaMOCTOSATEIbHYIO WHIMBHAYAIBHYIO U
TPYNIOBYIO palbOTy, YTO SBISETCS BaXKHEUIIUM JTAllOM OCBOCHHS JIucHUIUIAHBL. [Ipum
MOJATOTOBKE  pedeparoB  PEKOMEHAYETCS  COCTaBHTh  MOAPOOHBIA  IJIaH,  KOTOPBIU
MpeayCcMaTpuBaeT H3ydeHHWE KaK OCHOBHOW Y4eOHOW, TaKk W JOMOJHUTEIHHOW HaydHOU
nuTepaTypel. B X0oJe MOATOTOBKHM ClEAyeT HCIIOJIh30BaTh KaK TPAJAWIIMOHHBIE HCTOYHUKU
nHpOpMaIUK, TaK W DJIEKTPOHHBIE OMOIMOTEYHBIC CHUCTEMBI. MIUTIOCTpaTHBHBIA MaTepuan
TOTOBHUTCS B BHJE MPE3EHTAIIMH, KOTOpas JOJDKHA OTPakaTh OCHOBHOE COJCPIKAHUE KaXKIIOTO
pasnena pedepara. CHHCOK HCHOJIb30BaHHBIX JIMTEPATYPHBIX HCTOYHUKOB COCTaBIISIETCS B
COOTBETCTBHUH C CYIIECCTBYIONTUMHA HOpMaMu OHOIHOTpaduuecKkoro OnmucaHusl.

Ne HaumeHoBaHue DopMBbI CAMOCTOSATEJIbHOM PadOTHI Dopmbl
pasjaena OTYETHOCTH
1 KBanToBomexanuueckas| CaMocTosiTeIbHOC M3y4deHHEe pas3aenoB. [loaroroBka YO
TEOPHS CTPOCHUS K TPAaKTHYECKUM 3aHATHsIM. Pabota ¢ yueOHOM
BEIIECTBA JIUTEPaTypoii, 6a3amu TaHHBIX B ceTH Internet.
2 |CumMeTpusi MOJICKYJT CamocrosiTesibHOE M3ydeHHE pa3fienoB. [loaroroska YO

K TpPaKTUYECKUM 3aHATUsM. Pabora ¢ yueOHOM
JUTEPATypoii, 6a3amMu TaHHBIX B ceTH Internet.

3 [PHepreruyeckue acrnek- | CamocTosiTeibHOE HU3ydeHHe paszzaenoB. Pabota c P
Thl CTPOCHHUS MOJIEKYJ. | ydeOHOM suTeparypoll, OazaMu JaHHBIX B CETH
DIeKTpUUYECKUE 1 Internet. IloaroroBka pedepara ¢ HCIONB30BAHHEM

MarHUTHbIE CBOMCTBa | y4eOHON U COBPEMEHHOM Hay4YHOU JUTEpaTypBhI.
BELIECTB

4 Ctpoenue BemectBa B | CamocrosiTenbHOe H3ydeHHe paszzaenoB. [loaroroeka YO
KOHJICHCUPOBaHHOM K TMpakTUYecKUM 3aHATUsAM. Pabora c¢ yueOHOU
COCTOSTHUH JUTepaTypoii, 6a3aMu JaHHBIX B ceTH Internet.

8. Ilepeyenr  MH(POPMALMOHHBIX  TEXHOJOTHWH, HCHOJB3YyeMbIX  MpPH
OCYHIECTBJIECHMH 00pa30BaTeJIbHOTO0 TMpoumecca M0 AUCHHILIMHE (Moay.aw) (mpm
HEe00X0IMMOCTH)

8.1 Ilepedyenb HEOOXOAMMOI0 MPOrPaMMHOTI0 O0ecTIeYeHH S

[lpn BBIMONHEHWM pacyeTHBIX 3a7ad W paboTe Hax pedepaTaMH HCHOIB3YETCS
crnenyroniee mporpamMmmHoe obecrneuenue: 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 oOpasoBarenbHblil moprai. URL: http://www.school.edu.ru/

PexomentyeTcs TakyKe HCIIOJIb30BaTh COBPEMEHHBIE 0a3bl TPOPECCHOHATBHBIX JaHHBIX.

9. MaTepHaJ’IbHO-TeXHI/I‘leCKaﬂ 6333, Heo0XxoauMas A oCymieCTBJICHUSA
06pa3OBaTeJ11>H0r0np0uecca mo JTMCIHUIIJINHE (MOIlyJ'IIO)

Jlig maTepuanbHO-TEXHUYECKOro oOecreueHus: AUCUUIIUHB «CTpOEHHE BELIeCTBay
UCIOJb3yeTCs MeNIoBask JOCKa U yueOHO-Hay4Has annaparypa (MHTepakTHBHas JOCKa, HOYTOYK,
MYJIBTUMEIUIHBINA TPOEKTOP).

Jliia pelieHus: OCTaBICHHBIX 3a/1au TpeOyercs Takxke [IDBM ypoBHs He Huxke Pentium
IV ¢ onepaunonnoit cucremoir Windows XP / 7 / 10, kommberorepHas mporpamma Hyper
Chemistry.

Ne
Bux paGot MarepuanbHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTITIHBI
P (MOIyIIsT) ¥ OCHAIIEHHOCTH
1 Jlexunonnsble 3auaTrs | JIeKImoOHHAs ayIUTOPUS, Ay TUTOPHSI JIJIST TPOBEACHUS

CEMUHAPCKUX SaHSITI/II\/’I, IpynmoBbIX U HHAWBUAYaJIbHBIX
KOHCYJIbTAIlMi, TPOMEKYTOUYHOU arTecTanuu tuna aya. 234C,
CHaO)XKCHHAs1 KOMIIEKTOM y4eOHO# MeOeln, MHTePaKTHUBHOM
JIOCKOM, MEJIOBOM TOCKOM, MHTEPAKTUBHBIM MMPOEKTOPOM U
HOYTOYKOM.

2 Cemunapckue 3austust | JlekimonHas aynutopus, yueOHas ayIuTOpUs Ui TPOBEICHUS
3aHATUN CEMUHAPCKOT0 THIA, IPYNIOBBIX U UHAUBUIYaTbHBIX
KOHCYJIbTAIMH, TEKYILIEro KOHTPOJIS U IPOMEKYTOUHON
arrectanuu (ayn. 416C), cHaO)keHHAs] KOMIUIEKTOM Y4eOHOM
MeOe, HHTEPAaKTUBHOM JIOCKOM, MEJIOBOW JTOCKOM,
WHTEPAKTUBHBIM IPOEKTOPOM M HOYTOYKOM.

3 CamocrosiTenbHas Yuranpneii 3a51 Kyol'Y, ocHaIeHHBIN KOMIIBIOTEPHOM

pabora TEXHUKOU C BO3MOKHOCTBIO MOJKIIOUEHUS K ceTu «HTepHeT»,
IPOrPaMMOil SKPAaHHOTO YBEJIIMYCHHS U 00eCTIeYeHHBIN
JOCTYIIOM B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA;

Y4eOHble ayAUTOPUHU I CAMOCTOSITEIILHON paOOThI
oOyuaronmxcs U KypcoBOTO IPOEKTUPOBAHMS, OCHAIICHHbBIE
KOMITBIOTEPHOM TEXHUKON C BO3MOXXHOCTBIO MOAKITFOYCHUS K
cetu «MuTepuer»: ayn. 431C, 433C, 428C, 443C.
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