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PabGoyas  nporpamva  yueOHOH  JAMCUMIUIMHBI  SBISETCH  4acTbi0  OCHOBHOI
npodeccHoHanbHONH 00pa3oBaTeLHON NPOrpaMMBbl JUIS [10INOTOBKH DAKaJIaBpOB 10 HANPABICHHIO
nojroroekr 04.03.01 Xumus n npodmno Meanumnnckas u dapmaneBTHYECKass XHMHS OYHOMN
(opmbl 00yueHHS.

Pabouas nporpamma yueOHOIN aucuMIHLEl pazpadorana B coorsercteu ¢ ®I'OC BO —
Oakanaspnar 1o HanpasjieHilo 10ArotoBkn  04.03.01 XuMus. VTBEPAJCHHBIM NPHKA30M
Munnctepera oOpasosanus u Hayku Poccuiickoii ®eaepaumnn ot 17 uions 2017 r. Ne 671 (¢
H3IMCHEHUAMH U JjonoaHeHusamu), TlpodeccnonanbubiM cTtanaaproM. yTeepiieHHbM [Ipukazom
MunncrepeTBa Tpyjsa u coumanbHoil 3ammthl Poccuiickoit ®enepaunn «O0  yTBEpHKICHUH
npodeccHoHanbHOro crangapra» ot 18 okradps 2013 r. Ne 544u (¢ M3MEHEHHsAMH H
aonoanenuamu), Ilpodeccnonansubiv crangaproMm, yisepkiaeHHbiM [lpukazom Munucrepersa
TpyJa M counanbHoil 3ammtbl Poceniickoit @egepannn «O0 yrBepiKaeHHH NpodeccHOHaIbHOIO
cranaapra» ot 22 mas 2017 r. Ne 431u u IlpodeccnonanbubiM CTaHAAPTOM. YTBEPKIACHHBIM
[lpukazom MunncreperBa Tpyjaa H  coumaibHoil saumtel  Poccmiickoit  ®exepaunn  «O06
VTBepKIACHUH NpoecCHOHAIbHOTO cTanaapTta» ot 22 mas 2017 r. No 432h.

COCTABUTEJIb:
JaoueHT kadeapst xumun u onoxumun GI'BOY BO «JIT'TTY ». kanauaar GU3HKO-MaTeMaTHUECKHX
Hayk. Tuxuit Anekcanap AjeKcanpoBuy.

VreepikaeHa Ha 3aceanun Kadeapsl XUMHH 1 OHOXHMHH
[Ipotokon ot « 7 » 2ecantiv 20 A5 1. Ne 6 fﬂ\/\
3aseyroumii Kadgeapoit XUMHH 1 OHOXHMHH - P ~ B.J1. Jlauenxo
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[IpOTOKON OT « Z4» _ep gn 3 At 20 47 r. Ne ¢

[1pesicetarens yueOHO-METOANYECKOH KOMUCCHH ,
Vo> /P

(hakyIbTeTa €CTECTBEHHBIX HAYK (et - C.H. Hectopenko

COI''TACOBAHO: 7
3aBey UMl yueOHO-METOAHYECKHM OT/1e10M -~ B.B. CaBenkor




CTpyKTypa U coep:KaHHue TUCHUIINHBI

1. lleau u 32724y TUCHHUILIMHBI
[{enpt0 M3y4YeHUS] MUCHUTUIMHBI — SBISICTCS HM3ydeHHe (yHIaMEHTAIBHBIX
MOHATUH, TPEICTABICHUNA U (PU3UKO-XUMUUYECKUX MOJEICH, MCIIOIb3YEMbIX MPHU
OMMCAHHUH CTPYKTYPhl XUMHUYECKUX COSAMHEHUN B KPUCTATUIMYECKOM COCTOSTHHH.
3anaun:
- PacKpbITh POJIb CUMMETPUHM U TPEXMEPHOM IEPUOJUYHOCTH IPH OIMCAHHH
CTPYKTYPBI KPUCTAJUTMUYCCKUX BEIIECTB;
- PaccMOTPETh OCHOBHBIC METOABI OINPEACIICHUS W KOJMYSCTBEHHOTO OITHCAHHUS
CTPYKTYPBI KPUCTAJLIOB;
- pa3BACHUTH CYTh  (yHAAMEHTAJIbHBIX TIOHATHH U  MPEACTaBICHUIN
KPUCTALTIOXUMHUHU.

2. Mecro mucnumiannbl B cTpykrype OOIL.

VYyebnas  pucuumuimHa — Kpuctamioxumusi — OTHOCUTCS K OJsoky 1
nucuuiuinebl, BapuatuBHas 4dacth (b1.B.J[B.05.01) moaroroBku OGakaiaBpoB 1O
HarpasyieHUI0 moArotoBku 04.03.01 Xumus.

Heo0xoauMbIMK YCIOBHUSAMU JJI1 OCBOEHUS AUCIUIUIMHBI SBIISIOTCS:

- 3HAHUSA ATOMHO-MOJICKYJSIPHOW TEOPUH, NMPUPOJIBI XUMMUYECKOU CBSA3U U
CTPOCHHME MOJIEKYJ, 3aBUCHUMOCTH CBOWCTB HEOPIaHMYECKUX COCIMHEHUH OT
IIPUPOJABl XMMHMUYECKOM CBSI3M U CTPOEHHUs, THUIIOB XHMHUYECKUX pPEaKLMi,
XMUMHYECKOTO U ()a30BOr0 paBHOBECHI, KHUHETUKH U TEPMOJIUHAMUKH, [1apaMETPOB
AKTUBAaLlUM U KMHETUKA OCHOBHBIX TUIIOB PEAKLMM, TEOPUU KUCIOT U OCHOBAHUH,
OCHOBHBIX THIIOB XpomaTorpadguu, uX CYyIIHOCTh M 00JacThb NPUMEHEHUS,
KOJINYECTBEHHOTO XUMHUYECKOI0 aHajn3a, OCHOBBI CTPOCHUS OPraHUYECKUX
COEJIMHEHUM, KIacCu(UKaIMi, HOMEHKIIATypbl OPraHUYECKUX COEIMHEHU, TUIIOB
XUMHUYECKUX CBSI3€M B OPraHMYECKNUX COCIUHEHMX, B3AMMHOTO BIMSHUSA aTOMOB B
MOJIEKYJIaX, IPOCTPAHCTBEHHOTO  CTPOCHUS  OPraHMYECKUX  COECIAUHEHUU,
KJIacCU(PUKAMU OPraHMYECKUX, MEXAHU3MOB OCHOBHBIX OPraHMYECKUX pPEaAKIUH,
METOJOB BBIJEIEHUSA U OYMCTKH OPraHUYECKUX BEIIECTB, CIIEKTPAIBHBIX METOJOB
YCTaHOBJICHHSI CTPOCHHS] OPTaHUYECKUX BELIECTB;

- yYMeHHUsl T0Jb30BaThCs y4eOHOM, HAy4YHOW, HAyYHO-MOMYJSPHOU
JUTEpaTypoid, cetbto MHTepHeT Mg npodecCHOHaTbHON IeATEIHbHOCTH, BECTH
IIOMCK, IPEBpAIaTh IIPOYUTAHHOE B CPEACTBO JIsI PELICHUs THUIIOBBIX 3a71ad;
MOJIb30BAaThC XHMUYECKUM O0O0pyJIOBaHHEM; KJIacCU(DUUIUPOBATh XMUMHUYECKUE
COEIMHEHMsI, OCHOBBIBAsICh HA UX CTPYKTYPHBIX (hOpMyIIax;

- HaBbIKM paboThl ¢ 0a30BBIMH TEXHOJOTHUSMH TIPEoOpa3oBaHUs
uH(pOpMaIlNHU, TEKCTOBBIMH, TAOJIMYHBIMUA PEIAKTOPAMH, MOUCK B CETH MHTEPHET;
CaMOCTOATENbHON paboThl ¢ Y4eOHOW, HAy4YHOM W CIPABOYHOM JIUTEpaTypoil;
BECTHU TMOUCK U JiesiaTh 00001Iaronue BbIBObI; 0€30MacHOM paboThl B XUMUYECKON
nabopaTopud M yMeHUEeM oOpamarbCsi C XMUMHYECKOW IMOCYJIOH, peakTUBaAMU,
ra30BbIMU TOPEJIKaMU U 3JIEKTPUUECKUMHU MPUOOPAMHU.



ConepxaHue  OUCLUIUIMHBL  SBJISIETCS  JIOTMYECKUM  IIPOJOJDKEHUEM
COJepKaHusl TUCHUIUINH (PU3NUecKasi, HeOpraHMUecKast U OpraHuYecKas XUMHUS U
CITy>KMT OCHOBOM JIJIsl HAIIMCAHUS BBIMTYCKHON KBaJM(UKAIIMOHHON PaOOTHI.

3. HepequL IVIAHUPYEMBIX PE€3yJIbTaTOB oﬁyqennﬂ o IMCIOMIIJIMHE
(MOIlyJIIO), COOTHECEHHBIX € HHAUKATOPAMHA JOCTHIKCHUS KOMHeTeHHHﬁ

Koaxno | Muaukartop Pe3yabTaThl 00yUyeHUs MO AUCIHUTIINHE
PI'OC | mocTHKeHHA
BO
YHuBepcalbHbIC

OomenpodeccrnoHaabHbIC

OIIK-1 | OIK-1.1 3HaeT: GyHIaMEHTAJIbHbBIE OHITHS, TEPMUHOJIOTHIO U
OIIK-2 835}% CUMBOJIMKY KPUCTALUIOXUMUU; CUCTEMATUKY

KPUCTAJUIMYECKUX CTPYKTYP BaXKHEHIITNX KJIACCOB
MPOCTBIX U CJIOKHBIX HEOPTAHUYECKUX U

OIIK-2.1 o

OIIK-2.2 OpPTaHMYCCKUX COCAMHCHUH; CYyTh OCHOBHBIX METO/I0B
OIIK-2.3 KpHUCTAJUIOXMMHYCCKOTO aHAJIN3a.

OIIK-2.4 YMeer: UCIoab30BaTh NEPBUYHYIO

KPUCTAIUIOCTPYKTYPHYIO HH(POPMALUIO IS
OTIpe/IeNICHUS] OCHOBHBIX OCOOEHHOCTEN CTPOEHUS
KPHUCTAJUIMYECKUX BEUIECTB; PEIIATh 3a1a4H 110
KPUCTAJUIOXUMUU; OCYHIECTBISATH NOUCK HEOOXOAUMOU
KPUCTAJUIOCTPYKTYPHON HH(POPMALIMH.

Birazeer HaBbIKaMM: UCIIOJIB30BaHUS B
MO3HABATEJIbHON U MPO(EeCCUOHATBLHON 1eATeTbHOCTH
0a30BbIX 3HAHUI B 00JIACTH HEOPTAHUYECKOW XUMUMU;
UCIOJIb30BaHUs TIOJYUYEHHBIX HABBIKOB PaOOTHI AJIs
pelieHus: 1poheCCHOHATBHBIX M COLMANIbHBIX 33]1a4.

[TpodeccuonasibHbie

4. CTpyKTypa U coepKaHue Y4eOHOH TUCHMILTUHbI

4.1. O6beM yueOHOM TUCHMILIMHBI M BUbI Y4eOH0Il padoThl

. O0beM yacos (3a4. ef1.)
Bup y4yeoHoii padoThl
Ounas ¢popma | 3aounas ¢popma
OO0umas yueOHasi HArpy3Ka (Bcero) 108 -
(3 3a4. en)

O0s3aTesqibHast  ayauTOpHasi y4yeOHasm  Harpyska 48 -
(Bcero)

B TOM 4mcJe:

Jleknun 20 -
CeMuHapckue 3aHsATUs - -
[TpakTrueckue 3aHATHsI (B TOM YHCJIC HHTEPAKTHB) 28 -
JlaGopaTopHbie pabOoThI - -




KonTtposbHbie paboThl (MOIYJIIH) - -

KCP 4 -
KypcoBast pabota (KypcoBOii MPOEKT) - -
Hpyrue dbopMbI u METO/IBI OpraHu3aluu - -

00pa3oBaTeNbHOTO Tpolecca (epynnogvle OUCKYCCUU,
poesvle ucpvl, MpeHuHe, KOMNbIOMEPHbIE CUMYAAYUL,
UHMepaKmueHvle JIeKYuu, CeMUHApbl, AHATU3 OeN08bIX
cumyayuii u m.n.)

CamocrosiTeibHasi padoTa cTyieHTa (BCero) 56 -

HUroroBas arrecramus 3aueT -

4.2. Conep:xaHue pa3aejioB IMCUUIIMHBI

Tema 1. Beenenue. [Ipenmer n 3anaun kpuctaimioxuMud. Kpucraimnoxumus
KaK 4aCTh XMMHUU U KpUCTAIIIOTpauH.

Tema 2. CummeTrpusi KpHCTAJJIOB. 3akKpbIThIE ONEPALMM W JJIEMEHTHI
CUMMeETpUM. TeopeMbl O COYETAHUAX 3aKPBITBIX DJIEMEHTOB CUMMETPUHU.
Kpucramnorpadguueckue ToueYHbIE TPYyIITbI CAMMETPHUH.

Tema 3. CuHronun. DnmeMmeHTapHas sdyerka. Kpucramnmyeckas pelierka.
Pemrerkm  bpaBe.  OTkpbITBIE  omepauMd UM DJIEMEHTBl  CUMMETPHHU.
[IpocTpaHCTBEHHBIE TPYNIIBI CAMMETPHHU.

Tema 4. OcHOBHbIE MOHATHS KPUCTALUIOXUMHUH. CTPYKTYpHBIE THIIBL.
M30TO4E€YHOCTh, HM30CTPYKTYPHOCTb, H30TUNHOCTb. llommanpuueckuin meTon
N300paKEeHUS CTPYKTYP. CewmelicTBa KPUCTAIIINYECKUX CTPYKTYP.
KpucraninocTpyKTypHble XapaKTepUCTUKH aTOMOB M XUMHUYECKUX cBsized. OOmas
TEOPUSI MEKATOMHBIX B3aUMOIECHCTBUM.

Tema 5. OCHOBBI pPEHTTEHOCTPYKTypHOro aHamm3a. Judpakuus
peHTreHOBCKuX  Jydei. OcCHOBHblE MeTOAbl  peHTreHorpaguu. OCHOBBI
peHtreHodazoBoro aHaiu3za. OCHOBHbBIE 3Tallbl aHAIM3a CTPYKTYpPbl KpHCTasUIa.
KemOpuxckas 60aza KpUCTaNIOCTPYKTYPHBIX JaHHBIX O CTPOCHUU OpPTraHUYECKHX,
METAJTIOOPTaHNYECKUX U KOOPANHALIMOHHBIX COEAMHEHNN.

Tema 6. Onucanne n cucreMaTuKa KPUCTAJUIMYECKUX CTPYKTYp. CTPYKTYypbI
npocThix BemiecTB. Koopaunanus aromoB. Tumbl uzomopdusma. Trepabie
pactBopbl. Tunsl nonumopdusma.

Tema 7. Crpykrypsl OuHapHbIX coenuHeHud. CrutaBel. Ponp  THna
XUMHYECKON CBsi3U. CBSA3b CTPOCHUS W MArHUTHBIX CBOMCTB COEIWHEHUU,
KPUCTAUIM3YIOIMXCA MO TUNy MnuHenau. OCTpPOBHBIE CTPYKTYpPbI COJIEH
KHCTIOpoJicoiepkamx KUciaoT. CTpykTypsl pochaTtoB u cuiukaroB. OCHOBHBIE
(bakTOpbI, BIUSIONIUE HA CTPYKTYPY KPUCTAILIOB.

Tema 8. Opranuueckas kpucrtamuioxumusi. CTEpeoOXUMUs OPraHUYECKUX
Mosiekysl. COOTHOIIEHHE COOCTBEHHOM CHUMMETPUU MOJIEKYJIbl U CHMMETPUU
no3unuu.  Teopusa  IUIOTHOM ~ YNAKOBKM — MOJIEKYJN.  MonekyispHoe
KOOPJIMHALIMOHHOE 4YHCIIO. MEeXMOJIEKYJIIpHblE BOAOPOJAHbIE CBs3U. CTpoeHune
peasbHbIX KpHUCTaUIOB. Baknelmue Tunsl gedekroB. ToueuHble eEKTHI.
Jlnciokamnuyu.




4.3. Jleknuu

Ne i/ Ha3BaHnue Tembl 0O0neM yacoB
Ounas 3aounas
dopma dopma

] Brenenue. [Ipeamer u 3agaun 2
KPUCTAUIOXUMHH.
2 OCHOBHBIE MTOHATHUS KPUCTATIOXUMHH. 2
3 CuHronuu. J1eMeHTapHasl siueiika. 2
Kpucramnmueckas pemerka.
4 CumMeTpus KpUCTAJLJIOB. 2
5 OnucaHue ¥ CUCTEMaTHUKa 2
KPUCTAJUIMYECKUX CTPYKTYP.
6 OCHOBBI PEHTIT€HOCTPYKTYPHOT'O aHAJIU3a. 4
7 CtpyKTypbl OMHapHBIX COCAMHEHUM. 2
8 Oprannyeckasi KpuCTaIIOXUMMSL. 4
Hroro: 20
4.4. IlpakTuyeckue (ceMUHAPCKHE) 3aHATHSA

Ne ni/m Ha3Banue Tembl O0beM yacoB
Ounas 3aounas
dopma dopma

1 CuMMeTpHs KPUCTAJLIOB. 4
) CuHroHuu. JneMeHTapHas sSTYEhKa. 4
Kpucrajinueckast penieTka.
3 OCHOBHBIE MTOHSITUS KPUCTAJUIOXUMUH. 4
OCHOBBI pEHTT€HOCTPYKTYPHOT'O aHAJIU3a. 4
5 OnucaHnue u CUCTEMaTUKa 4
KPUCTAJUIMYECKUX CTPYKTYP.
6 CTpyKTypbl OMHAPHBIX COSAMHEHUM. 4
7 OpraHnueckasi KpUCTaJIIOXUMHUS. 4
Hroro: 28
4.5. JlabopaTopHbie padoThI HE IPEAYCMOTPEHBI YIEOHBIM TUTAHOM.
4.6. CamocrosiTesibHasi pad0Ta CTYIeHTOB
Ne Ha3Banue Tembl Bua CPC O0bem yacoB
n/n Ounas 3aounas
dopma dopma
MIOJIrOTOBKA K
71a00paTOPHBIM
Kpucranmoxumus kak 4actb
1 pabotam u 4
XUMHUHU U KpUCTAIOTpaduu.
odopMiIeHHE
OTYETOB
2 | TeopeMbl O COYETAHUIX MIOJATrOTOBKA K 8




3aKPBITBIX 3JICMCHTOB

1ab0paTOpHBIM

CUMMETPHHU. paboTtam u
Kpucramnorpaduueckue oopmienue
TOYEYHBIE TPYTIIBI CHMMETPHH. OTYETOB
HOJrOTOBKA K
OTKpBITBIC OTIEPALIMU U ATEMEHTHI | JIAOOPATOPHBIM
3 | cumMmetpuu. [IpocTpaHcTBeHHBIE | paboTam U 8
TPYIIIBl CAMMETPHH. odopmiieHne
OTYETOB
CewmeiicTBa KpUCTANIMYECKHUX
CTPYKTYP. HOJrOTOBKA K
KpucramnoctpyKkTypHbie 71a00paTOPHBIM
4 | XapaKTEpUCTUKU aTOMOB H paboTtam u 6
XUMHYECKuX cBszed. O0mas oopMiIeHHE
TEOpPHsI MEKATOMHBIX OTYETOB
B3aMMOJCHCTBUN.
OcCHOBHBIE 3Tallbl aHATU3a
CTPYKTYpbI KpUCTaJIA. HOJrOTOBKA K
Kembpumxckas 6aza J1a00paTOPHBIM
5 | KpUCTAJUIOCTPYKTYPHBIX JaHHBIX | paboTam u 8
0 CTPOCHUM OPTaHUYECKUX, oopmienue
METaNIOOPTaHUYECKUX U OTYETOB
KOOPJIMHALIMOHHBIX COEANHEHU.
NOJIrOTOBKA K
Koopaunanus atomoB. Tunsl 71a00paTOPHBIM
6 | uzomopdusma. TBepabie paboTtam u 6
pactBopbl. Tunsl nonumopdusma. | opopmiieHue
OTYETOB
OcTpoBHBIE CTPYKTYPBI COJIEM HOAFOTOBKA K
KHCIIOPOACOAEPKAILUX KUCIOT.
Crpykrypsl dhochaToB u 71a00paTOpHEIM
7 paboTtam u 8
ciikatoB. OCHOBHBIE (PAKTOPHI,
BIIUSIIOLINE HAa CTPYKTYPY odopmenne
KPHUCTAJJIOB. OTHCTOR
MousekynspHoe
KOOPJMHAIIMOHHOE YHUCIIO. MOJIrOTOBKA K
MexMoIeKyJIIpHble BOJOPOAHBIE | JIAOOPATOPHBIM
8 | cBsa3u. CTpoeHUE pealibHbIX paboTtam u 8
KpUCTa/I0B. BaskHEHIIIME TUITBI oopMIICHHE
nedexToB. ToueyHble 1EPEKTHI. OTYETOB
Jucnokanum.
Hroro: 56

4.7. KypcoBble padoThl HE ITPEyCMOTPEHBI YICOHBIM TLIIAHOM.




S. MeToauyeckoe odecrniedeHne, 00pazoBaresbHbIC TEXHOJIOTHHU

[IpenoaBanre JUCHUIUIMHBL BEAETCS C MPUMEHEHHEM CIEIYIOUIUX BUIOB
00pa3oBaTeNbHBIX TEXHOJIOTHH:

Hugpopmayuonnvie mexnonocuu: WUCIOIB30BAHUE SJIEKTPOHHBIX yYEOHUKOB,
METOAMYECKUX PEKOMEHIAIMI MpHU TOATOTOBKE K JIEKIUSM M J1a00paTOpHBIM
3aHSATHSM.

Paboma 6 xomanoe: coBMecTHas paOOTa CTyIEHTOB B TIpyINIe MpU
BBITIOJTHEHUHU JTA0OPATOPHBIX padoT.

6. ®opMBbI KOHTPOJISI OCBOEHHS THCIUTLTHHBI.

Tekymias arrectanus CTyJEHTOB MPOU3BOAUTCS B JTUCKPETHBIC BPEMEHHbBIC
WHTEPBAJIbI JEKTOPOM B CIAEAYIOMUX hopmax:

e IMCbMEHHAs KOHTPOJIbHAs padoTa;

e BBITIOJTHEHUE J1a0OPATOPHBIX PadoT.

WTOrOoBBIN KOHTPOJH MO pe3yjIbTaTaM OCBOCHHUS JWCIHUILUIMHBI MPOXOIUT B
dbopMe THCBMEHHOTO 3auéra (BKJIIOYACT B CeOS OTBETHI HA TEOPETHYCCKHUE
BOIIPOCHI).

CucrteMa HakoIUIeHUS! OAJIOB 1O BUAaM pabOT OTpakaeTcs B TaOJUIIE:

CucreMa oleHMBAHUSA Y4eOHBIX TOCTHKEHNH CTYIEHTOB
04HO# (hopMBbI 00yUeHUsA

Bun tekyeit yueOHON paboTh KonnyectBo 6asioB
1 cemectp
OTBeTbl Ha NPAKTUYECKUX 3aHATHUAX 50
KCP 10
3adeTHas paboTa 40
Hroro 3a ceMectp: 100

HaxkonureanHasa cucreMa oneHuBanud nmo 100-0aibH0M mkaJie

Yeroipexoai- 100- BykBenHas mikasa, cOOTBeTCTBYOLIAsI Cucrema
JIbHasl cUCTeMa |0a/uIbHas 100-6anabHOI mKaIe OlleHH-
OLICHUBAHUS KA1 BaHHA
IK3aMeHa 3avera
OTnuyHO 90-100 | A — OTVINYHO — TEOPETUYECKOE COJIepPKaHNE Kypca

0OCBOEHO IOJIHOCTBIO, 6€3 MPoOenoB; He0OX0AUMBbIE
MPaKTHYECKUE HABBIKA PAOOTHI C OCBOSHHBIM
MaTepuaaoM c(hOpMUPOBAHBI; BCE MPETYyCMOTPEHHBIE
MmporpaMMoi o0y4eHus yueOHbIC 3a/I1aHHS BBITIOJTHEHBI,
KaueCTBO X BBIIIOJIHEHHUS OIICHEHO YMCIIOM 0aJlioB,
0JIM3KUM K MAaKCUMAJIbHOMY

Xoporo 83-89 B — oueHb XOPOIIO — TEOPETHUECKOE COJCPKAHUE
Kypca OCBOCHO TTOJIHOCTBIO, 0€3 po0OeIioB;
HE00X0IMMBbIE TIPAKTUYECKNE HABBIKU PaOOTHI C
OCBOCHHBIM MaTE€pPHAIOM B OCHOBHOM C(hOpMHPOBAHHI;
BCE MPEAYCMOTPEHHBIE IIPOTPaMMOi 00yYECHUS
yeOHbIC 331aHUs BBIOJIHCHbI, KAUECTBO BBIOJIHCHHS




0OJIBLIIMHCTBA U3 HUX OLIEHEHO YHCIOM 0asIoB,
0JIN3KUM K MAaKCUMAJIBHOMY

Xopoio

75-82

C — X0po110 — TEOPETUYECKOE Co/IepKaHne Kypca
OCBOCHO TIOJTHOCTBIO; HEKOTOPBIE TPAKTHYECKHE
HABBIKK pa0OTHI C OCBOCHHBIM MAaTEPHAIOM
c(OpMHUPOBaHbI HEJOCTATOYHO; BCE
pelyCMOTPEHHBIE POTpaMMoi 00y4eHUs yaeOHbIC
3aJJaHUs BHIITOJIHEHBI, KAYECTBO BBITOTHCHHS

HU OJTHOTO U3 HUX HE OICHCHO MUHUMAIIbHBIM
YHCIIOM 0aIoB, HEKOTOPHIC BUIBI 3a1aHUH
BBITIOJTHEHBI C OITHOKAMU

VY nosnerBo-
PUTEIBHO

63-74

D — y10BI€TBOPUTENBHO — TEOPETUUECKOE
coJiepyKaHue AUCLUIIIIMHBI OCBOEHO YaCTUYHO, HO
po0esbl He HOCAT CYIIECTBEHHOI'O XapaKTepa;
HE0OXO0JUMbIE TPAKTUUECKHUE HABBIKU PabOThI

C OCBOEHHBIM MaTe€pHaJIOM B OCHOBHOM
chopMHpPOBaHbI; OOJIBIIMHCTBO MPEAYCMOTPEHHBIX
porpamMMoil o0ydeHus: yaeOHbIX 3a/laHHH
BBINOJIHEHO, HEKOTOPBIE M3 BHIIIOJHEHHBIX 33/1aHUH,
coJiepXkat OLIMOKH

YnosnerBo-
PUTEIBHO

50-62

E — nocpeacTBeHHO — TEOPETUYECKOE CONEPIKAHUE
Kypca OCBOEHO YaCTUYHO; HEKOTOPBIE MPAKTUUECKUE
HaBbIKU pabOThI HE CHOPMUPOBAHBI, MHOTHE
IPeIyCMOTPEHHBIE IPOTpaMMOil 00yueHus yueOHbIe
3aJJaHUs HE BBIIIOJIHEHBI TUOO Ka4eCTBO BHIMOIHEHUS
HEKOTOPBIX M3 HUX OIL[EHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJIbHOMY

3auteHo

Heynosnerso-
PUTENBHO

21-49

FX — Hey10BIETBOPUTEIBHO — TEOPETUUECKOE
coJiepKaHne Kypca OCBOCHO YaCTUYHO;
HE00X0/IMMbIE MPAKTUUYECKNE HABBIKU PaObOTHI

He C(pOPMUPOBAHBI; OOJILITMHCTBO
IPEIYyCMOTPEHHBIX MPOrpaMMoi 00yUueHHs yueOHbIX
3aJJaHUH HE BBIIIOJIHEHO JIN0O KaueCTBO

UX BBINOJIHEHHS OLIEHEHO YHCIIOM 0aslIoB, OJIM3KUM
K MUHUMAaJIbHOMY; TIPH JOTIOJTHUTEITHHOM
CaMOCTOSITENIbHOW paboTe HaJ MaTepuasoM Kypca
BO3MOYKHO TIOBBIIIIEHHE KaYeCTBA BHITOTHEHHS
yueOHBIX 331aHUI

Heynosnerso-
PUTENBHO

0-20

F — Hey10BJIETBOPUTEIBHO — TEOPETUYECKOE
coJiep’KaHue Kypca HE OCBOEHO; HE0OX0IMMbIe
MPaKTUYEeCKHE HaBBIKU PabOThI HE cPOPMUPOBAHBI;
BCE BBINOJHEHHbIE Y4eOHbIE 3a/1aHus COJIepKaT
rpyOble OIMOKH, JONOTHUTENbHAS CAMOCTOSTENbHAs
paboTa HaJl MaTepuaioM Kypca He IpUBeIEeT

K KaKOMY-JIM00 3HaUMMOMY TOBBIIICHUIO KauyecTBa
BBITIOJTHEHUS Y4eOHBIX 3aJaHuI

He 3auteno

7. Y4eOHO-MeTOAuYEeCKOe " NMPOrpaMMHO-UH(OPMALMOHHOE
olecrieyeHne TN CHUTLTAHBI
a) OCHOBHAas JiUTeparypa:




b

. EropoB-Tucmenko IO.K. Kpucramnorpadbuss u xpuctammoxumus. ['pud

Muno6puayku. M.:13a. KJIY. 2005.

. Uynpynos E.B., XoxnoB A.®., ®agneeB M.A. OcHOBBI KpHcTaLIOTpaduu.

M.: ®usmatiaur. 2006.

. Cepexkun B.H., Ilymkun JI.B., Cepexkuna JI.b. Todeunsie rpyrmnrbl

cummetpun. 'pud YMO. Camapa: Camapckuii yausepcuret, 2007.

. Cepexkun B.H., Ilymkun JI.B. Kpucrainoxumuueckue paauycbl U

KOOpJIMHALIMOHHBIE uyucia atoMoB. ['pudp YMO. VYueOHoe mnocoOue.
Camapa: Yuuepc-rpynm. 2005.
0) 10MOJIHUTEILHAS JIUTepaTypa:

. KonebarenbHast CIEKTPOCKOIUS HEOpraHUYECKUX coeaquneHuit. [loa o6, pen.

JL.b. Cepexxkunoii. Camapa : Camapckuii yausepcutet, 2009.
Kpucramnorpadusi:  nmaGoparopusii  mpaktukym. / Ilom  pen.
E.B. UynpyHnosa. M.: ®usuko- maremaTnyeckas aureparypa, 2005 .
Bytsarun I1.1O. Xumnueckas ¢pusuka tBepaoro tena. M.: U3a-so MI'Y, 2006 .
Knoteko A.B., IIpecnskoB U.A., Tperbsiko FO./]. Xumus tBepaoro tena.
M. : Axkagemus, 2006.
Cxonenko B.B. u np. Koopanaanmonnas xumus. M.: UKI] "Akagemknura",
2007 .

B) UHTEepHET-pecypcehI:

. HTepHer-nopran (QyHIaMEHTAIbHOTO XHMHYECKOro obOpa3oBaHus Poccum.

URL: www.chem.msu.ru.
Hayuno-nonynsipasiii mopran. URL: www.elementy.ru.
Xumnueckuit Uatepuer-nopran. URL: www.chemport.ru.

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTITHHbI
JIeKIIMOHHBIE 3aHATUS: KOMIUIEKT 3JEKTPOHHBIX MPE3CHTAIUN, ayAUTOPHSI,

OCHAIlleHHAasl IPE3EHTAlMOHHON TEXHUKOM (ITPOEKTOP, IKpaH, HOYTOYK).

JlaGopaTopHbsie ~ paboThl:  yjabopaTopusi  HEOPTraHUYECKOM  XUMUHU,

OCHAIIIEHHAs JOCKOW, TaOJMIIaMHM, XUMUYCCKHUMH pPEaKTHBAMH, J1abOpaTOpHOM
MOCY/10i, HEOOXOIUMBIM 000PYI0BAHHUEM.

[Tpoyee: pabouee MeCTO MpemojaBaTelisi, OCHAIICHHOC KOMITBIOTEPOM C

IocTyrom B IHTEpHET.


http://www.chemport.ru/

9. JIucT 1OoNMOJIHEeHUH U U3MEeHEeHH I

Ne
n/n

Jara
BHECEHHUA
H3MeHeHus /
JAOMOJTHEHHS

OcHoBanue

Conep:kanue usmMeHenus /
JOIOJTHEHU A

JIuna, noaTBep:KaaIOUIne
H3MeHeHHe / JONMoJITHEHH e

3aBeayromuit
kadeapoi
(Qamunus,
UHUYUATDL,
noonucw)

Hupexrop /
JeKaH
(Qamunus,
UHUYUATDL,
NnOONUCH)




