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CTpykTypa U coaep:KaHHue TUCHUIINHBI

1. lleau u 32124y TUCHUILIMHBI
[lenpt0 M3ydeHUS] MUCHUTUIMHBI — SBISICTCS HM3ydeHHE (yHIaMEHTAIBHBIX
MOHATUH, TPEICTABICHUNA U (PU3UKO-XUMUUYECKHX MOJEIEH, MCIOIb3YEMbIX MpHU
OMMCAHHUH CTPYKTYPhl XUMHUYECKUX COSAMHEHUN B KPUCTATUIMYECKOM COCTOSTHHH.
3anaun:
- PacKpbITh POJIb CUMMETPUHM W TPEXMEPHOM IMEPUOJUYHOCTH IPH OIMCAHHH
CTPYKTYPbI KpUCTAJUTMYECCKUX BEIIECTB;
- PaccMOTPETh OCHOBHBIC METOABI OINPEACIICHUS W KOJMYSCTBEHHOTO OITHCAHMUS
CTPYKTYPBI KPUCTAJIJIOB;
- pa3BACHUTH CYTh  (yHAAMEHTAJIbHBIX TOHATHUH U  MPEACTaBICHUIN
KPUCTALTOXUMHUHU.

2. Mecrto nucuuiuiaabl B crpykrype OQOIL

VYyebnas  nucuumimHa — Kpuctamioxumusi  OTHOCUTCS K OJoky 1
nucuuiuinebl, BapuatuBHas dacth (b1.B.JIB.05.01) moaroroBku OakaiaBpoB IO
HanpasiieHnto noarotopku 04.03.01 Xumus.

Heo0xoauMbIMK yCIOBUSAMU JJI1 OCBOEHUS AUCIUIUIMHBI SBIISIOTCS:

- 3HAHUS aTOMHO-MOJIEKYJISIPHOM TEOPHUH, NMPUPOABI XMMHUUYECKON CBSI3U U
CTPOCHHME MOJIEKYJ, 3aBUCHUMOCTH CBOWCTB HEOPIaHMYECKUX COCIMHEHUH OT
IIPUPOJABl XMMHMUYECKOM CBSI3M U CTPOEHHUs, THUIIOB XUMHUYECKUX pEaKLMi,
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 XMMHUYECKOI0 aHajn3a, OCHOBBI CTPOCHUS OPraHUYECKHUX
COEJIMHEHUM, KIacCu(UKaIMi, HOMEHKIIATypbl OPraHUYECKUX COEIMHEHU, TUIIOB
XUMHUYECKUX CBSI3€M B OPraHMYECKNUX COCIUHEHMX, B3AMMHOTO BIMSHUSA aTOMOB B
MOJIEKYJIaX, IPOCTPAHCTBEHHOTO  CTPOCHUS  OPraHMYECKUX  COECIAUHEHUU,
KJ1acCU(PUKaMK OPraHMYECKUX, MEXAaHU3MOB OCHOBHBIX OPIaHMYECKUX pPEaAKIUH,
METOJOB BBIJEIEHUS U OYUCTKH OPraHUYECKUX BEIIECTB, CIIEKTPAIBHBIX METOJOB
YCTaHOBJICHHSI CTPOCHHS] OPTaHUYECKUX BELIECTB;

- yYMeHMsl TIOJIb30BaThCsl Y4YEOHOW, HAy4YHOH, Hay4YHO-TOMYJISIPHON
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;

- HaBBIKH paboThl ¢ 0a30BBIMH TEXHOJOTHSIMH MpeoOpa3OBaHUS
uH(pOpMaIlNHU, TEKCTOBBIMHU, TAOJIMYHBIMUA PEIAKTOPAMH, MOUCK B CETH MHTEPHET;
CaMOCTOATENbHON paboThl ¢ Y4eOHOW, HAy4YHOM W CHPABOYHOM JIUTEpaTypoil;
BECTHU TMOUCK U JieJIaTh 00001Iatoue BbIBObI; 0€30MacHON paboThl B XUMUYECKON
nabopaTopud M yMeHUEM oOpamarbCsi C XUMHYECKOW IMOCYJIOH, peakTUBaAMU,
ra30BbIMU TOPEJIKaMU U 3JIEKTPUUECKUMH MPUOOPaAMHU.



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

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

Koxnmo | Uuagukartop Pe3yabrarhl 00y4yeHHs MO JUCHUILINHE
PI'OC | mocTHKeHHA
BO
YHUBEpCcaJIbHbIC

OomenpodeccrnoHaabHbIC

OIIK-1 | OlK-1.1 3Haet: GpyHAaMEHTaIbHBIC TIOHATHS, TEPMUHOJIOTHIO U
OIIK-2 8%5}% CUMBOJIMKY KPUCTAIUIOXUMUU; CUCTEMATUKY

KPUCTAJUIMYECKUX CTPYKTYP BaXKHEHIITNX KJIACCOB
MPOCTBIX U CJIOKHBIX HEOPTAHUYECKUX U

OIIK-2.1 .

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

OIIK-2.4 YMeer: UCIoIb30BaTh NEPBUYHYIO

KPUCTAJUIOCTPYKTYPHYIO HH(POPMALIUIO IS
OIIpEJIEJIEHUS] OCHOBHBIX OCOOEHHOCTEN CTPOEHHUS
KPHUCTAJUINYECKUX BEUIECTB; PEIIATh 3a1a4H 110
KPUCTAJUIOXUMUU; OCYLIECTBISATH NOUCK HEOOXOIUMOU
KPUCTAJUIOCTPYKTYPHON HH(POPMALIMH.

Biraneer HaBbIKaMH: UCIIOJIB30BaHUS B
MO3HABATEJIbHON U MPO(EeCCUOHATBLHON 1eATebHOCTH
0a30BbIX 3HAHUI B 00JIACTH HEOPTAHUYECKOW XUMUMU;
UCIOJIb30BaHUs TIOJYUYEHHBIX HABBIKOB PaOOTHI AJIs
penieHus: 1poecCHOHATBHBIX M COLMANIbHBIX 33]1a4.

[TpodeccuonasibHbie

4. CTpyKTypa U coaepkaHue YUeOHOM T CIUTIIUHbI

4.1. O0beM yueOHOM JUCHMILVIMHBI H BHAbI Y4e0HO padoThl

. O0beM yacos (3a4. ef1.)
Bup y4yeoHoii padoThI
Ounas ¢popma | 3aounas ¢popma
O0mas yyeOHas Harpy3ka (Bcero) 108 -
(3 3a4. ex)

O0si3aTesqibHasi  ayauTOpHasi y4yeOHasi Harpyska 80 -
(Bcero)

B TOM 4mcJe:

Jleknun 30 -
CeMuHapckue 3aHsATUs - -
[TpakTrueckue 3aHATHsI (B TOM YHCJIC HHTEPAKTHB) 50 -
JlaGopaTopHbie pabOoThI - -




KonTtposbHbie paboThl (MOIYJIIH) - -

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

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

CamocrosiTeibHasi padoTa cTyieHTa (BCero) 24 -

HroroBas arrecranus 3aueT -

4.2. Conep:kanue pa3iejioB IUCHUILIMHBI

Tema 1. Beenenue. [Ipenmer u 3anaun kpuctaimoxuMud. Kpucramnoxumus
KaK 4aCTh XUMUU U KpUCTAIIOTpapuH.

Tema 2. CummeTrpusi KpHUCTAJUIOB. 3akKpbIThIE ONEPALMM W JJIEMEHTHI
CUMMETpUM. TeopeMbl O COUYETAHUAX 3aKPBITBIX JJIEMEHTOB CUMMETPUHU.
Kpucramnorpadguueckue ToueYHbIE TPYIITBI CAMMETPHUH.

Tema 3. CuHronun. DmeMmeHTapHas s4yerka. Kpucramnmdeckas pelieTka.
Pemerkm  bpaBe.  OTkpbITBIE  omepauMd UM DJIEMEHTBl  CUMMETPHHU.
[IpocTpaHCTBEHHBIE TPYNIIBI CAMMETPHH.

Tema 4. OcCHOBHbIE TOHATHS KPUCTALUIOXUMHUH. CTPYKTYypHBIE THIIBI.
M30TO4E€YHOCTh, HM30CTPYKTYPHOCTb, H30THUNHOCTb. llommanpuueckuin meTon
U300paKEeHUS CTPYKTYP. CewmelicTBa KPUCTAJIINYECKUX CTPYKTYP.
KpucranioctpykrypHble XapaKTepUCTUKH aTOMOB M XMMHUYEeCKUX cBsized. OOmas
TEOPUSI MEKATOMHBIX B3aUMOIAECHCTBUM.

Tema 5. OcCHOBBI pPEHTTEHOCTPYKTypHOro aHanmm3a. Judpakuus
peHTreHoBCKuX  Jydei. OcCHOBHblE MeTOAbl  peHTreHorpa¢uu. OCHOBBI
peHtreHodazoBoro aHaiuza. OCHOBHbBIE 3Tallbl aHAIM3a CTPYKTYpPbl KpHCTasUIa.
KemOpuxckas 60aza KpUCTaNIOCTPYKTYPHBIX JaHHBIX O CTPOCHUU OpPraHUYECKHX,
METAJTIOOPTaHNYECKUX U KOOPANHALIMOHHBIX COEAMHEHNN.

Tema 6. Onucanne n cucrteMaTuKa KPUCTAJUIMYECKUX CTPYKTYpP. CTPYKTYypBI
npocThix BemiecTB. KoopauHanus artomoB. Tumbl uzomopdusma. Trepabie
pactBopbl. Tunsl nonumopgusma.

Tema 7. Crpykrypsl OuHapHbIX coeauHeHuid. CrutaBel. Ponp  THna
XUMHUYECKON CBsi3U. CBSA3b CTPOCHUS M MArHUTHBIX CBOMCTB COEIUHEHUU,
KPUCTAUIM3YIOIMXCA MO TUNy MnuHenau. OCTpPOBHBIE CTPYKTYpPbI COJIEH
KHCTIopoJicoiepkamx KUcIoT. CTpykTypsl pochaTtoB u cuiukaroB. OCHOBHBIE
(bakTOpbI, BIUAIONIUE HA CTPYKTYPY KPUCTAILIOB.

Tema 8. Opranuueckas kpuctamuioxumusi. CTepeoXUMUs OPraHUYECKUX
Mouiekysl. COOTHOIIEHHE COOCTBEHHOM CUMMETPUU MOJIEKYJIbl U CHMMETPUU
no3unuu.  Teopusa  IUIOTHOM ~ YNAKOBKM — MOJIEKyJN.  MonekyispHoe
KOOPJIMHALIMOHHOE 4YHCIIO. MeXMOJIEKYJIApHblE BOAOPOAHbIE CBsi3u. CTpoeHue
peabHbIX KpHUCTAUIOB. Baknelmme Tunsl nedektoB. ToueuHble Ie(EKTHI.
Jlnciokamnuyu.




4.3. Jleknun

Ne i/ Ha3zBanue TeMbl O0bem yacoB
Ounas 3aounas
¢popma ¢popma

i Brenenue. [Ipeamer u 3agaun 2
KPUCTAUIOXUMHH.
2 OCHOBHBIE MTOHATHUS KPUCTAIOXUMHUH. 4
3 CuHronuu. DieMeHTapHas siueiika. 4
Kpucramnueckas pemerka.
4 CumMMeTpus KpUCTAJLIOB. 4
5 OnucaHue ¥ CUCTEMaTHUKa 6
KPUCTAJUIMYECKUX CTPYKTYP.
6 OCHOBBI PEHTI€HOCTPYKTYPHOT'O aHAJIn3a. 4
7 CtpyKTypbl OMHapHBIX COCAMHEHUM. 2
8 Oprannyeckasi KpuCTaIIOXUMMSL. 4
Hroro: 30

4.4. IIpakTnyeckne (CeMUHAPCKHUE) 3AHATHSA

Ne n/m Ha3zBaHnue TeMbl O0BbeM yacoB
Ounas 3aounas
dopma dopma

i CuHronuu. DneMeHTapHas siueiika. 4
Kpucramnnueckas pemerka.
Teopembl 0 COYETAaHUAX 3aKPBITHIX 4
5 AJIEMEHTOB CUMMETPHHU.
Kpucramiorpadguyeckrie ToueUHbIE TPYIIIBI
CUMMETPHH.
OTKpBIThIE ONEPALINHU U IIIEMEHTHI 4
3 cuMMeTpud. [IpocTpaHCTBEHHBIE TPYIIIIBI
CUMMETPHH.
4 CemelicTBa KpUCTAJUIMYECKUX CTPYKTYP. 4
5 Onucanue U cucTeMaTrka 6
KPUCTAUTNYECKUX CTPYKTYP.
6 CtpyKTypbl OMHApHBIX COSAMHEHUMN. 2
Koopaunariust atomoB. Tumsl 4
7 nzomopdusma. TBepabie pacTBOpHI. Turb
noyimMopdusma.
OcCTpOBHBIE CTPYKTYPHI COJEH 4
KHUCJIOPOACOIepKaIUX KUCIOT. CTPYyKTYpBI
8 docdaroB u cummkatoB. OCHOBHBIC
(baKTOpPBI, BIUSIONINE HA CTPYKTYPY
KPUCTAJLJIOB.
9 MonekynsipHOoe KOOPIUHAIMOHHOE YHCIIO. 6

MC}KMOHGKYJI}IPHBIG BOAOPOJHBIC CBA3H.




CrpoeHue peaabHbIX KpUCTAIOB.
Baxueiimme tuns! gegextoB. ToueyHbie
nedexTrl. JIpcmokanun.

10 Opranndeckas KpUCTATIIOXUMHUSL. 4

11 OCHOBBI PEHTI'€HOCTPYKTYPHOT'O aHAJIU3A. 6

Kemb6pumxckas 60aza 2
KPUCTALIOCTPYKTYPHBIX JaHHBIX

Hroro: 50

4.5. JJadbopaTopHbie padoThI HE MPETYCMOTPEHBI YU€OHBIM IIJIAHOM.

4.6. CamocTosiTesibHAs padoTa CTYACHTOB

Ne Ha3BaHue TeMbl Bun CPC O0BneM yacoB

n/n Ounas 3aouHan
dopma dopma

IIOAT0OTOBKA K

J1a00paTOPHBIM
Kpucramnoxumus Kak 9acTh
1 paboTtam u 2
XUMUHU U KpUCTAIOrpaduu.
odopmiieHre
OTYETOB
Teopewmsl 0 coueTaHUsIX TIOJITOTOBKA K
3aKPBITHIX 3JIEMEHTOB 1a00paTOpHBIM
2 | CHMMETpHH. paboTtam u 4
Kpucramnorpaduueckue oopMieHHE
TOYEUYHBIC TPYIIITHI CHMMETPHH. OTYETOB

IIOATOTOBKA K
OTKpBITBIC OTIEPALIMU U AIIEMEHTHI | JIAOOPATOPHBIM

3 | cumMmetpuu. [IpocTpaHcTBeHHBIE | paboTam U 2

IPYIIbl CHMMETPUH. odopmiieHne
OTYETOB

CewmelicTBa KpUCTATUIMYECKUX
CTPYKTYP. TIOJITOTOBKA K
KpucramnoctpykTypHbIe 71a00paTOPHBIM

4 | XapaKTEPUCTHUKHA aTOMOB H paboTtam u 2
XUMHYECKuX cBszer. O0mas oopMiIeHHE
TEOPHsI MEKaTOMHBIX OTYETOB
B3aUMOJEHCTBUMN.
OcHOBHBIE 3Tarnbl aHAIK3a
CTPYKTYPBI KpHUCTAJIIA. MOJITOTOBKA K
Kembpumxckas 6aza 71a00paTOPHBIM

5 | KpUCTAJUIOCTPYKTYPHBIX JAaHHBIX | paboTam u 4
0 CTPOCHHUH OPTaHUYECKUX, odopmiieHne
METaNIOOPTaHUYECKUX U OTYETOB

KOOPJAMHAIIMOHHBIX COCIMHCHUM.

6 | Koopaunanus atomoB. Turmsl [IOJITOTOBKA K 2




nzomopdusma. TBepbie 71a00paTOPHBIM
pactBopsl. Tunsl nomumopdusma. | padoram u
odopmiieHmne
OTYETOB
OcTpOBHBIE CTPYKTYPBI CONEH
P PYKTYP MOJITOTOBKA K
KHUCIIOPOACOIEPKAIIUX KUCIIOT.
1a00paTOPHBIM
Crpyktypsl dhochatoB u
pabotam u 4
cunkaTtoB. OCHOBHBIE (PaKTOPHI,
BJIUSIIOIINUE HA CTPYKT odopmenne
TPYKTYPY OTYETOB
KPHUCTAJLJIOB.
MonexkynspHoe
KOOPJIMHALIMOHHOE YHUCJIO. NOJIrOTOBKA K
MexMOoIIeKyJIIpHbIE BOJOPOAHBIE | JIAOOPATOPHBIM
cBsi3u. CTpOeHUE peaTbHbIX paboTtam u 4
KpHUCTAJUIOB. BaxkHenmme Turib odopmiieHne
nedekToB. TodyeuHble 1e(PeKThI. OTYETOB
Jlnucnokanum.
Hroro: 24

4.7. KypcoBble padoThl HE IPETyCMOTPEHBI YUYEOHBIM ILJIAHOM.

5. MeToanueckoe odecriedyeHue, 00pa3oBaTe/ibHbIEe TEXHOJIOTHU

[TpenogaBaHne OUCHUIUIMHBI BEJIETCS C MPUMEHEHHMEM CJEIYIOIIMX BUIOB
00pa30BaTeNbHBIX TEXHOJIOTUH:

Hnghopmayuonnvie mexnonocuu: MCHOIb30BAHUE HIIEKTPOHHBIX YUEOHUKOB,
METOJMYECKMX PEKOMEHJAUUI TMpHU TMOATOTOBKE K JIEKUUAM U JIaOOpaTOpPHBIM
3aHATHUSM.

Paboma 6 komanOe: coBMecTHass paboTa CTYA€HTOB B TIpyIIle MpH
BBITIOJTHEHUHU JTA00PATOPHBIX padoT.

6. ®opMbI KOHTPOJIsI 0CBOECHHUSI TUCIUIIIHHBI.

Texymias arrectanus CTyJEHTOB MPOU3BOIAUTCS B JUCKPETHBIC BPEMEHHBIC
WHTEPBAJIBI JICKTOPOM B CICAYIOMUX hopMax:

 IMCbMECHHAsI KOHTPOJIbHAS padoTa;

* BBITIOJTHEHUE J1a00PAaTOPHBIX PadoT.

WToroBEIli KOHTPOJH MO pe3yjIbTaTaM OCBOCHHUS JWCIUIUIMHBI IMPOXOIUT B
dbopMe THCHMEHHOTO 3auéra (BKJIIOYACT B CeOS OTBETHI HAa TEOPETHUUYCCKUE
BOIIPOCHI).

CucrteMa HaKOTUICHUS OAJIOB 1O BUAaM pabOT OTpakaeTcsl B TaOIuIe:

Cucrema oueHUBAHHUS Y4eOHBIX JOCTHKEHUI CTYIEHTOB
04YHO# (hopMBbI 00YUEHUS

Bup tekymeit yueOHON paboThI KonuyectBo 6asioB

1 cemectp

OTBeThl HAa IPAKTUYECKUX 3aHATUAX 50




KCP 10
3adeTHas paboTta 40
Hroro 3a cemectp: 100

HaxonurenapHas cucreMa ouneHuBanud mo 100-0aibH0M IKaJje

YeruipexoaJi-
JbHas cUcTEeMa
OlleHUBAHUS
IK3aMeHa

100-

oalIbHaA

HIKaJga

BykBeHHas1 mKaJjia, COOTBETCTBYHOIIAS
100-0aaanHOM IKaJIe

Cucrema
OILIEHH-
BaHus
3ayera

O1inyHo

90-100

A — OTJIMYHO — TEOPETHUYECKOE COJICPIKaHIe Kypca
0CBOEHO IMOJIHOCTBIO, O6€3 MpoOeoB; HeOOXO0IUMBIC
MPAaKTHYECKHE HABBIKK PA0OTHI C OCBOCHHBIM
MaTeprasoM c(hOPMHUPOBAHBI; BCE IPEAYCMOTPEHHBIC
[porpaMMoii 00yueHHs YIeOHbIC 3aaHuUs BBIMOJHCHBI,
KayeCTBO MX BBIIIOJHEHHUS OLIEHEHO YHCIIOM OaJlIOB,
OJIM3KUM K MAKCUMAJIbHOMY

Xopomo

83-89

B — oueHb XOPOILI0 — TEOPETUUECKOE COJEPIKAHUE
Kypca OCBOEHO IOJIHOCTBIO, 0€3 MPpoOesoB;
HE00XOIMMBIC TIPAKTUIECKHE HABBIKU PaOOTHI C
OCBOCHHBIM MaTepUaJIOM B OCHOBHOM C()OPMHUPOBAHBI;
BCE IIPEyCMOTPEHHbIE IPOrpaMMoi 00y4eHUs
yueOHbIe 3aJaHHsI BBIIIOJIHEHBI, KAU€CTBO BbINOJIHEHUS
0OJIBIIMHCTBA U3 HUX OLIEHEHO YHMCIIOM 0alljioB,
0JIM3KUM K MAaKCUMAJIbHOMY

Xopomo

75-82

C — xopo110 — TeOpeTUYECKOe COoIepKaHue Kypca
OCBOEHO IOJIHOCTBIO; HEKOTOPBIE TPAKTUYECKHE
HaBBbIKU pabOThI C OCBOCHHBIM MaTE€pHaIOM
c(hOopMHPOBaHbI HEJOCTATOUYHO; BCE
IpelyCMOTPEHHbIE TPOTrpaMMoi 00ydeHus yueOHbIe
3aJJaHUs BBIIIOJHEHBI, KAYECTBO BBIIIOJHEHUS

HU OJTHOTO U3 HUX HE OLIEHEHO MUHUMAaJIbHBIM
YHCIOM 0aioB, HEKOTOPBIE BUBI 331aHUI
BBITNIOJIHEHBI C OLIMOKaMU

3auTeHo

Y noBneTBo-
PUTEIBHO

63-74

D — ya0BIETBOPUTENIBHO — TEOPETUYECKOE
coJiep’KaHue JUCHIUIIIIMHBI OCBOEHO YaCTHYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HE0OXO0JUMbIE TPAKTUUECKHUE HABBIKU pabOThI

C OCBOEHHBIM MaTEPHUAJIOM B OCHOBHOM
c(hopMHPOBaHbI; OOJIBIINHCTBO MPEAYCMOTPEHHBIX
nporpamMMoil o0ydeHus: ydeOHbIX 3a/laHHH
BBITMIOJTHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3a/1aHUH,
COJIEpIKaT OLTHOKHU

VYnosnerBo-
PUTENBHO

50-62

E — nocpescTBEeHHO — TEOpEeTHYECKOE COJIepIKaHHe
Kypca OCBOEHO YaCTUYHO; HEKOTOPBIE MPAKTHUECKUE
HaBbIKU paboThI HE cHOPMUPOBAHBI, MHOTHE
IPeIyCMOTPEHHBIE IPOTPaMMOil 00ydeHus yueOHbIe
3aJJaHHs HE BBIIIOJIHEHBI JTMOO KaueCTBO BBIIOJHEHUS
HEKOTOPBIX M3 HUX OI[CHEHO YHCIIOM 0aJlIoB,
OJM3KUM K MUHUMAJIBHOMY

Heynosnerso-
PHUTEIBHO

21-49

FX — HEy10BIIETBOPUTEIILHO — TEOPETUYECKOE

coJiepKaHne Kypca OCBOCHO YaCTUYHO;

He 3auteno




HE00XOIMMBbIE MPAKTUYECKNE HABBIKU PaOOTHI

He c(hOPMHUPOBAHBI; OOJIBITUHCTBO
IPEIYyCMOTPEHHBIX MPOTrpaMMon 00yUeHHS yUeOHbBIX
3aJJaHU HE BBITIOJHEHO JTH0O0 KauyecTBO

HX BBIIOJIHEHHUS OLIEHEHO YKUCIOM 0aIoB, OIU3KUM
K MUHUMAaJIbHOMY; TIPH JOTOJTHUTEITBHOM
CaMOCTOSTENIbHOW padoTe HaJl MaTepUaIoM Kypca
BO3MOYKHO TIOBBIIIICHHE KAYECTBA BBITOJIHEHHSI
y4eOHbIX 3aJJaHuI

Heynosnerso- 0-20 F — Hey/10BJIETBOPUTENLHO — TEOPETHUECKOE
PUTCIIBHO coJiep’KaHue Kypca HE OCBOEHO; He0OX0IUMbIe

NPaKTUYECKHE HaBBIKU PaOOTHI HE CPOPMUPOBAHBI;
BCE BBINOJHEHHBIE YUeOHbIE 3a/1aHUs COJIePKaT
rpyObI€ OMIMOKH, TOMIOJIHUTEIIbHASI CAMOCTOSITEIbHAS
paboTa HaJ MaTepuanioM Kypca He IpUBEIeT

K KaKoMy-JIM0O 3HaUMMOMY MOBBIIIEHUIO Ka4yeCcTBa
BBITIOJTHEHUS Y4eOHBIX 3aJaHui

7. YueOHO-MeTOAMYECKOE U NPOrpaMMHO-UHGpOpPMaLIMOHHOE

o0ecreuyeHne TUCIHUILINHBI

(98]

W

a) OCHOBHAS JIMTEpaTypa:

. EropoB-Tucmenko IO.K. Kpucrammorpabuss u xpuctammmoxumus. ['pud

Munobpuayku. M.:U3n. KJY. 2005.

. UynpynoB E.B., XoxioB A.®., ®amgneeB M.A. OcHOBBI KpucTamuiorpadum.

M.: ®usmatiur. 2006.

. Cepexxkun B.H., Ilymkun [.B., Cepexkuna JI.b. Touyeuynsie rpynmsl

cumMmetrpun. I'pup YMO. Camapa: Camapckuii yausepcuret, 2007.

. Cepexxknn B.H., [lymkun /[.B. Kpucramnoxumuueckne paauycsl

KOOpAWHAIMOHHbIE uucia atomoB. ['pudp YMO. VuebHoe mnocoOue.
Camapa: Yausepc-rpymm. 2005.

0) 10MOJIHUTEILHAS JIUTEepaTypa:
KonebarenbHasi CHEKTPOCKOMHS HEOpraHuueckux coeanHeHui. [Toa obmr. pe.
JLB. Cepexxunoit. Camapa : Camapckuit yausepcuter, 2009.
Kpucramnorpadus:  maGoparopusii  mpaktukym. / Ilom  pen.
E.B. UynpyHoBa. M.: ®u3uko- MateMatnyeckas aqureparypa, 2005 .
bytsarun I1.}O. Xumnueckas ¢usuka tBepaoro tena. M.: Mzg-so MI'Y, 2006 .
Kunoteko A.B., IIpecuskoB M.A., TperbsikoB FO.Jl. Xumust TBEpaoro Tena.
M. : Axagemus, 2006.
Cxkonienko B.B. u ap. Koopaunanuonnas xumus. M.: MUKI] "Akagemkuura",
2007.

B) UHTEpHET-pecypcehI:

. Hudposoit oOpa3zoBaTeIbHbIN pecypc «IPR SMART»

https://www.iprbookshop.ru/

DnekTpoHHO-0ubmoTeyHas cucrema Jlans https://e.lanbook.com/
WuTepHer-noptan ¢GyHIaMEHTAIBHOTO XUMUYECKoro obpa3zoBanusi Poccum.
URL: www.chem.msu.ru.




4. Hayuno-nomynspusiit moptain. URL: www.elementy.ru.
5. Xumnueckuit Marepuer-nopran. URL: www.chemport.ru.

8. MaTepuanbHO-TeXHHYECKOE o0ecrieYeHue TN CHUIJIMHbI

JIeK1IMOHHBIC 3aHATHS: KOMIUIEKT AJIEKTPOHHBIX MPE3EeHTAllU, ayIUuTOpHUs,
OCHAII[EHHAas MTPE3eHTAllMOHHON TEXHUKOH (TIPOEKTOP, SKpaH, HOYTOYK).

JlabopaTopHbie  paboThl:  jabopaTropus  HEOPTraHMYECKOHW  XHMHUH,
OCHAIllEHHasl JOCKOM, TabiuIaMi, XHMHUYECKUMHU pEakTHBaMHu, JabopaTOpHOMH
HIOCY 101, HEOOXOIUMBIM 000PYJOBAHUEM.

[Tpoyee: pabGouee MecTO MpemojaBaTelisi, OCHAIIEHHOE KOMITBIOTEPOM C
noctynoMm B IHTepHET.


http://www.chemport.ru/

9. JIuCcT TOMOJTHEHUH U N3MEHEeHUI

Ne
n/n

Jara
BHECEHHUA
H3MeHeHus /
JAOMOJTHEHHS

OcHoBanue

Conep:kanue usmMeHenus /
JOIOJTHEHU A

JIuna, noaTBep:Kaaomue
H3MeHeHHe / 1OMoJITHEHHe

3aBeyromnuit
kadeapou
(Qamunus,
UHUYUATBL,
noonucy)

HupexTop /
JeKaH
(Pamunus,
UHUYUATDL,
nOONUCH)




