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1. Ilen ocBOEHMS UCHMIIIMHBI

Lenpto ocBoeHus aucuuIuiMHbl Kpucramnoxumust siBisiercss (yHIaMEHTalbHas MOArOTOBKA
crienManucToB HampasieHuss noarotoBku 04.05.01 «®dynpameHTanbHas W HPUKIAAHAS  XUMUSI»,
BJIAJICIOIIETO TEOPETUYECKUMU OCHOBAMU KPHUCTAUIOXUMHH, (yHIAMEHTAIbHBIMH OCHOBAaMH U
0a30BbIMM  3aKOHOMEPHOCTSIMH  (OPMHUPOBAHMS KPUCTAIMUECKOW CTPYKTyphl, clocobamu ee
MOJICIIMPOBAHMS; MMEIOIIEro O0Ilee MpeICTaBIeHHEe O CBOMCTBAX aTOMOB M OCHOBHBIX (DaKTOpax,
ONPEACIAIOIUX CTPYKTYPY KpHUCTa/lIa; IOHUMAIOUIETO CBS3b IPOCTPAHCTBEHHOI'O PACIOJIOKEHUS
aTOMOB, MOJIEKYJ], HOHOB B KPUCTAJUIMYECKUX BEIIECTBAX C MPUPOAOH XMMHUYECKOIO B3aUMOJIEHCTBUS
YacTUl], a TaKXe 3aBHUCHUMOCTb CTPYKTYPbl KPHCTAIJIMYECKUX BELIECTB OT UX (PU3MKO-XMMHUYECKUX
CBOMCTB.

2. MecTto nucuunjinHbl B crpykrype OIl

Hucturnnuna «Kpuctammoxumus»» OTHOCHTCS K 00s3aTeNIbHOW 4YacTH  0Opa3oBaTeNIbHOM
nporpaMMbl  «DyHIaMeHTanbHass M MpUKIAagHAas XUMUS» HampaBieHuss noxarotoBku 04.05.01
«DynnaMmeHTanbHas U OpukiIagHas xumus». [lpenogaBaHue MUCHUIUIMHBL, O0a3UpyeTCsl Ha HAYYHOM
MaTepuaie paHee IPOWIEHHBIX CTyAeHTaMu aucuuiuivH: «Heoprannueckas xumusa», «CrpoeHue
BeulecTBay, «KBaHTOBas xumus», «Bpicmias maremaTuka», «DPu3ukay, «AHUIUTHYECKAS XUMUSI»,
«Opranuueckas xumus», «Pusndeckas xumus» u «MHpopmarukay. B aucuumimne paccMaTpuBaroTCs
(dyH1aMeHTaJIbHbIE OCHOBBI U 0a30Bbl€ 3aKOHOMEPHOCTHU KPHUCTAJUIMYECKON CTPYKTYpbI U CIIOCOOBI €€
MOJIEJIMPOBAHUs; OCHOBBI PEHTTEHOCTPYKTYPHOI'O aHalM3a; IPyNIbl CUMMETPHUM W CTPYKTYpHBIE
KJIacchl, 0Omas KpUCTAUIOXUMHUS (TUIBI XMMHUYECKHX CBSI3€ B KpPUCTAUIaX, CHCTEMaTHKa
KPUCTAJJIMYECKUX CTPYKTYp, IIAPOBbIE YIAKOBKHM M KJIAaJKH, KPUCTANIOXUMUYECKUE PAaJUyChl aTOMOB,
u3oMoppu3M u moTUMOp(u3M); HM30paHHBIC TJIABBl CHUCTEMATHYECKOW KPUCTAJUIOXUMHH (IIPOCTHIC
BEIIIECTBA, OMHApHBIE M TEPHAPHBIE COEAMHEHUs, CHUIIMKAThl, OPraHUYECKHE BEIIEeCTBa); 000OLICHHAs
KPUCTAIJIOXUMUS, XapaKTEPU3YIOIIUE COCTOSIHUE WHJMBUIYabHBIX BEIIECTB U MHOTOKOMIIOHEHTHBIX
CHCTEM, a TaKke MX (a30Bbleé U XMMHMYECKHE MPEBpAIICHUs IMOJ JICHCTBHEM pPa3IUYHBIX (DaKTOPOB.
MeTo/10510THYECKO OCHOBOM JMCLMILIMHBI SBISIOTCS 3aKOHBI T€OMETPUYECKON KpucTauiorpapuu u
OCHOBHOTO 3KCIIEPUMEHTAIILHOTO METOJ]a — PEHTTEHOCTPYKTYPHOIO aHAJIN3A.

Jl1s ocBOEeHUS JaHHOW JUCHMIIMHBI 00y4arOIUNCS JOKEH:

3HaTh: OCHOBHBIE MOHATHUA M (YHIAMEHTAJIbHBIE 3aKOHBI XMMHUH; KiaccupuKanuio, (Gpu3MKo-
XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX U OPIraHUYECKUX BEILECTB.

YMeTh: MOJIb30BaThCS CIPABOYHOM M HAay4YHOM JUTEPAaTypOM, NPOBOAMTH aHAJIN3 IOJy4aeMbIX
3aBUCHMOCTEH.

VMeTh: HaBBIKM pacyeTHBIX METOJIOB OMNpEJeNIeHHs MapaMeTpoB, GU3UKO-XUMHUYECKUX CBOMCTB
Pa3IUYHBIX BEIECTB U MaTEpPHAIIOB.

OcBoeHne JAMCHUUIUIMHBI HEOOXOJMMO Kak  MPEJIIECTBYIOLIEE HU3YyUEHHIO  JAMCLUUILUINH
«Pu3nueckre METOIbl HUCCIEIOBAHUS, «IKCIHEPUMEHTAIbHBIE METO/Abl HCCIEAOBAHUS MOJIEKYI,
«KMIKOKpUCTAIIINYECKHE MAaTEPHUATIBDY.

3. Illianupyemble pe3yJabTaThl 00yUeHHUsI 0 TUCIHUTIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AMCHUIINHA

[Tpu ocBOEHMHU AUCUHUILIMHBI (OPMUPYIOTCS CIEAYIONINE KOMIIETEHIIMU B cooTBeTCTBUU ¢ PI'OC
BO no nanHOMY HanpaBJIEHUIO TOATOTOBKHU:

obmenpodeccuonanpubie (OI1K):

- croco0eH aHaIM3UPOBaTh, HHTEPIPETUPOBATh U 0000IIATh PE3yNbTaThl SKCIEPUMEHTAIBHBIX U
pacUeTHO-TEOPETUUECKUX paboT Xxumuueckoi HanpasieHHoctd (OITK-1);

- CIocOOEH MPOBOAUTh XMMHUYECKMH OKCIEPUMEHT C HCIOJIb30BAaHHEM COBPEMEHHOIO
obopyoBaHus, COOIOAast HOPMBI TeXHUKHU Oe3omacHoctu (OITK-2).
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3.2. IlepeyeHb NJAHHPYEMBIX Pe3yJbTATOB O0y4YeHHUs] IO AMCHUILUIMHE, COOTHECEHHBIX ¢
HHIMKATOPAMH JOCTHKeHNs (popMUPYyeMBbIX KOMIIEeTeHIH

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00yYarOUIMIACS JOJKEH:

3HaTh: - OCHOBHBIE 3aKOHbl €CTECTBEHHBIX HAayK M UX HPUMEHEHUS IpU OINUCAHUU
kpuctamndeckux cTpykTtyp (OIIK-1); ocHOBHBIE MOHATHS TEOPHUH CUMMETPUU KPUCTAIIIOB U TEKCTYP,
3HaThb CUCTEMAaTUKy KpUCTAJIJIOB I10 KaTErOpusM, CHHIOHMAM, pemérkaMm bpaBs, TouyeuHbIM U
IPOCTPAHCTBEHHBIM I'pyIIIIaM, CUCTEMAaTHKY MaTepHalbHbIX U N0JeBbIX TeH30poB (OIIK-1); BakHelne
HEOPraHUYECKUE CTPYKTYpHbIE THUIIBI: KOOPAMHALMIO KOMIIOHEHTOB, CHMMETPHUIO, CBSI3HOCTh
CTPYKTYpbI, CBSI3b C Oosiee MPOCTHIMM THUMNAMU (BKJIOYas IUIOTHEHIINME YIAKOBKH), YCIOBHS
CYIIECTBOBaHMs, 3HaYeHUE B Marepuaniopeennu (OITK-1).

VYMeTh: ONUCHIBATH KPUCTANIMUYECKUE CTPYKTYPbI, OIMPAsiCh Ha CBOWCTBA M CTPOEHHUE U3Y4aeMbIX
cucrem (OIIK-2); npUMEHATh 3aKOHBI ©CTECTBCHHBIX HAyK JUIS OIMCAHUS KPHCTAUIMYCCKUX
muororpanHukoB (OIIK-1); ucronb3oBatek B 00pa3oBaTeIbHOM MpoLiecCe PasHOOOpa3HbIE PECypChl, B
TOM 4YHCJIE M TMOTEHIHMal Jpyrux yudeOHbIXx mpeameroB (OIIK-2); ompenenst CUMMETPUIO
KPUCTAIUIMYECKOr0 MHOTOTPaHHMKA, CTPOUTh crepeorpaduyeckyro mpoekiuo wmonenn (OITK-1).
HMmeTh: mpelcTaBiIeHNUs] O OCHOBHBIX MOHATHSX, O CTPYKTYPHBIX THIAaX, IPaBUIBHBIX CUCTEMAX TOYEK,
U30CTPYKTYpPHOCTH, MNOJUMOpGU3ME, MOJUTUNMM W MOpPGOTPONHUM, IUIOTHEHIIMX  YIAKOBKaXx
omuHakoBbIx cdep (OITK-1).

4. O0beM U coiepKaHue TN CHUTITTHHBI
OO0BbeM IUCIMIUIMHBI COCTABIISICT 2 3aUSTHBIX SAMHUIIBI (72 akaIeMUYECKHX Yaca.

4.1. Copep:kanue NUCHUILIMHBI MO pa3genam (TeMaM), COOTHECEHHOe C BHIAMH WU
TPY10€MKOCTHIO 3aHATHH JIeKIIHOHHO-CEMHUHAPCKOI0 THUIIA

OO0beM MHOW KOHTAKTHOM pabOThl U CaMOCTOSITENBHON pabOThl 00YUaIOLIErocs Mo TUCIUILUINHE
yKa3aH B y4eOHOM IUTaHe 00pa30oBaTEILHON MPOTPAMMBI.

Ne Bunael 3angatuii, ux @OpMBI TEKYILETO
/1 Paznensr (Temsbn) e 00BEM (B ak.yacax, o KOHTPOJISl yCIIEBAEMOCTH (110
JIUCLIUTUINHBI o O4HOM (opme 00yueHusT) OYHOI opme 00yueHNsT)
§ SansTis SansTis ®opMbI IPOMEXYTOUHOU
JIEKIIHOH- CeMHUHap- arreCTanrin
HOIr'0 THUIIa CKOr'o TUIia
1 Beenenue. 7 2 4 npaxm. | BXOIHOW KOHTPOIIb, IPOBEPKa
[IpenMer u 3a1a4M KPUCTAIUIOXMMHUHU. 3ausmue | OTIOPHBIX CUTHAJIOB K pa3aeny
2 OCHOBBI pEHTT€HOCTPYKTYPHOTO 7 2 4 npakm. | IpPOBEpKa OMOPHBIX CUTHAJIOB
aHaJIM3a. 3aHamue | K pazzieny
3 | I'pynnsl cMMMETpHH M CTPYKTYpPHbIE 7 4npaxkm. | IpoBEpKa ONMOPHBIX CUTHAJIOB
KJIACCBI. 4 3anamue | K pasjieily, oT4eT 110
4 nabop. | naGoparopHoii paboTte
sausamue
4 OObmast KPUCTATIIOXUMHUSI. 7 4npaxkm. | IpOBEpKa OMOPHBIX CUTHAIOB
4 3anAamue | K pasjieily, oT4eT 10
4 nabop. | naGoparopHoii paboTte
sausamue
5 O6001mmeHHas KPUCTATIOXUMUSL. 7 4 nabop. | MIpoOBEpKa OMOPHBIX CUTHAIOB
4 3anamue | K pasjieily, oT4eT 110
nabopatopHoi paboTte
Hroro 3a cemecTp: 16 28 3auer
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4.2. PazBepHyTO€ ONUCAHHE CO/IEPKAHNS JUCHMILJIMHBI MO pa3aejaM (TeMaMm)
Bseoenue. llpenMeT u 3a1a41 KPUCTAILIOXUMHH.

1. Kpucrammmueckass CTpyKTypa M CIIOCOOBI €€ MOJENWpPOBaHWS (CTaTHYECKHEe M IUHAMHYECKHE,
JIUCKPETHBIC Mojenu). JlepopMmariioHHas 3JIEKTPOHHAS IUIOTHOCTh. JIOKaNbHBIE W TOTAIbHBIC CTPYKTYPHBIC
XapaKTePUCTUKH. basbl CTPYKTYPHBIX JaHHBIX. KpHCTAIIOXUMIS KaK 9acTh XUMUH.

2. OcHosbl peHmeeHOCMPYKMYypPHO20 AHAIU3A

OcHOBHBIE 3Tambl UCTOPUM M TEPCIEKTHBBI Pa3BUTHA PEHTTCHOCTPYKTYpPHOro aHanuza. Judpakuus
PEHTTCHOBCKHUX Jy4deH. MHTEHCHBHOCTh OUPPAKIUMOHHOTO Jy4ya. YTOUHEHHE KPUCTAJUIMYECKOH CTPYKTYPHI.
CpaBHeHne  IU(PAKIMOHHBIX ~ METONOB  M3YYEHHS  KPHUCTAUIMYECKOH  CTPYKTYphl  (peHTreHorpadwus,
HEHTpOHOTpadust, SEKTpOHOTpadUs).

3. ['pynnel cummempuu u CmpyKkmypHble K1accol

Toueunsle rpymnmnsl. CHMMETpUYECKHE ONEpallii U 3JIEMEHTBl cuMMeTpHud. [10BOpOTHRIE 1 MHBEPCHOHHBIE
ocu. CemelictBa Toueunbix rpymni. Kareropuu. IlpeaenpHple ToOUeUHbIE MPYNIBL. 3€PKATbHO-IIOBOPOTHBIE OCH U
cumBonbl llendnuca. M3o00pakeHre pacloioKEHUSI DIEMEHTOB CHMMETPUHM C TIOMOLIbIO OOBIYHOHW U
cTepeorpaguuecKoi MPOeKIHH.

Kpucrannnueckas pelieTka u KpHUCTaIIMYecKast CTPYKTYpa. Cummerpus PELLIETKH.
Kpucramiorpaduyeckue KoOpAHHATHBIE CUCTEMBI. DIIeMEHTapHas sTYeiiKa.

3aBUCUMOCTh (PU3HYECKUX CBOMCTB KPUCTAJIOB OT MX cHMMeTpuH. CBOICTBa, ONMUCHIBACMbIE TEH30paMu
BTOPOT'0 paHra (3JIEeKTPOIPOBOAHOCTD, TUBJIEKTPHUUECKAs IPOHULIAEMOCTb, TEIJIOBOE paciupenue u ap.). [lupo- n
MBE302JIEKTpHYECKHE CBOHCTBA. ONTHYECKHE CBOWCTBA KPUCTAIIIOB. DHAHTHOMOP(H3M.

OTKpPBITBIE IEMEHTHl CUMMETPUHN KPHUCTAITHYECKUX CTPYKTYp. BuHTOBBIE OCH. ITnOCKOCTH CKOMB3SAIIETO
otpaxkeHus. Tumbl pemerok (Tunsl bpass). CtpykTyps! bpass u ctpykrypsl @enopoBa. cTuHHas U cirydaitHas
CUMMETpPHUS PELIETKH.

3aBUCUMOCTh (PU3HYECKUX CBOHCTB KPUCTAJIOB OT WX cuMMeTpuH. CBOICTBa, OMUCHIBAEMbIE TEH30paMu
BTOPOI'0 paHra (JIeKTPOIPOBOAHOCTD, JUAJIEKTPHUECKAsl IPOHULIAEMOCTb, TEIJIOBOE pacliuperHue u ap.). Ilupo- u
MbE302JIEKTpHYECKHUEe CBOHCTBA. ONTHYECKHE CBOWCTBA KPUCTAIIIOB. DHAHTHOMOP(H3M.

4. Obwas kpucmanioxumus.

Tunel XUMUYECKON CBSI3M B KPUCTALIAX. XapakTep KPUCTAUIMYECKOW CTPYKTYyphl. KoopauHarmoHHbBIE
(MOHOIIMTHBIE), OCTPOBHEIE, IIETIOYEUYHBIE, CIOUCTHIE, KapKAaCHbIE CTPYKTYpHl. OmNucaHne CTPYKTYp B TEPMHHAX
wioTHeHmuX maposbix ynakoBok (I1IIY) u miotaelmux mapossix kiagok (ITIHK). KoopaunanmonHsle yncna,
KOOpAWHAUUOHHBIE onu3apsl U myctoTsl B [TIITY u [TIIK. Caoitnocts ITHTY.

Kpucramioxumudeckue pajnycbl aToMOB. MeTaluindeckue U HOHHBIE paanychl. KoadduuueHT mioTHocTH
YIAaKOBKH METAJJIMYECKUX M HWOHHBIX KpUCTAUIOB. KoBaleHTHblE M BaH-IEP-BaalbCOBBI PAIUYChl; HX
WCIIOJIb30BaHKE JIJIsI TTOCTPOCHUST MOJIeield MOJIEKYJI M W3ydeHHs KOHQopMaIu Mojekynl. [IpocTtpaHCTBEHHbIE
HanpspkeHus B MoJiekyiax. KoadduuumeHT nnoTHOCTH yIIakoBKH MOJIEKYIISIPHBIX KPUCTAIIJIOB.

Kpucrannoxumnueckue siBnenus. MzoctpykrypHocts. M3omopdusm. Tunsr msomopdusma. Teepusie
pacTBOPHI 3aMEIICHNUS, BHEIPEHNUS U BEIYUTAHHUS.

5. Obobwennas Kpucmanioxumust

KongencupoBanHble (a3pl € pazTUYHON CTENEHBIO YHOPSAOYEHHOCTH. KpHCTaluiel €  9acTUIHOMN
HEYNOPSIOYEHHOCTBI0.  MUKPOIBOMHUKOBaHNWE, MOJIMCUHTETHYECKHE CPOCTKUA. JIOMEHHBIE CTPYKTYpBHI.
DJIIeMeHTHI OMMKHETO, CPEAHETO U TATBHETO TOPSIKA B KUIKOCTSIX.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

Umenue nexyuii 1O JAHHOW JHUCHUIUIMHE PEKOMEHIYETCS MPOBOAUTH C HCHOJBb30BAHUEM
MYJIbTUMEANIMHBIX TPE3CHTALIUN.
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Mynemumeoutinas npezenmayus, BHIIOJHEHHAs cpeacTBamu mporpammbel Microsoft PowerPoint
MO3BOJISIET  MPENOJAaBaTeNIl0 YETKO CTPYKTYpPHpPOBAaTh MaTepuan JIEKIUH, HKOHOMHTH BpeEMs,
3aTpadyrBaeMoe Ha U300pa)KeHHe C UCTIOJIb30BaHUEM MeJa U JIOCKU CXEeM, HamucaHnue GopMyi U Ipyrux
CJIOKHBIX OOBEKTOB, UYTO J]a€T BO3MOXKHOCTh YBEIMYUTHh 00BEM H3iaraeMoro marepuana. Kpome toro,
Ipe3eHTALMs MO3BOJSET OYEHb XOPOLIO MIUTFOCTPUPOBATH JIEKLUIO HE TOJIBKO CXE€MaMH M PUCYHKaMH,
KOTOpPBIE €CTh B YYEOHBIX NMOCOOUSIX, HO U MOJHOIBETHBIMH (POTOrpadusiMH, PUCYHKAMH, TOPTPETaMU
YYEHBIX U T.[. MynbTUMeIuiiHas Npe3eHTalus MO3BOJIAET OTOOpa3uTh (PU3MUECKHE W XUMHYECKHE
IpoIecChl B JUHAMUKE, YTO MO3BOJSET 3HAUUTENFHO YJIYYIIUTHh BOCIPHATHE MaTepHalia CTYJCHTaMU.
CryaeHTaM TpeIOCTaBIsETCS BO3MOXKHOCTb  KONMUPOBAaHUS MPE3CHTAUMWA AN BBINOJHEHUS
CaMOCTOSITENIbHOW Pa0OThI, MOATOTOBKU K TEKYIIEMY, IMPOMEXKYTOUYHOMY M HTOTOBOMY KOHTPOJIO -
3ayery.

[Ipu paboTe B MaJIOUMCIIEHHBIX TPYMIaX Ierecoo0pa3HO HCIOIB30BaTh AMAJIOTOBYIO (hopmy
MPOBEJCHUS JIEKIMOHHBIX 3aHSATHH C HCIONb30BAaHHEM JJIEMEHTOB MPAKTUYECKUX 3aHATUH,
MIOCTAaHOBKOH M pPelIeHHEM MPOOIEMHBIX M CUTYAIIHOHHBIX 3aJaHUN U T.1.

B pamkax JeKIIMOHHBIX 3aHATUN 3aCIYIINBAIOTCA U 00CYK/1al0TCA MOATOTOBICHHbBIE CTYCHTAMU
pedeparuBHBIC PaOOTHI.

Ilpakmuueckue pabdomwi: Vicionb3yeTcs TEXHOJOTUS IPOBEIEHUS MPAKTHUYECKUX paboT B
TPaIUIIMOHHON (opMe — Ha MOJENAX KPHUCTALIMUECKUX PEIIETOK, B COYETAHWU C BUPTYaIbHBIMHU
U300paXEHUSIMH MOJENIed KPUCTAITMYECKUX. AKTUBHO-AEATEIbHBIA MOAXO0J K OOYYEHHIO CTYIEHTOB
KPUCTAUIOXUMHH ~ pEaTu3yeTcsi B HWHAMBHIYaJbHOM BBIOJHEHWH TIPAKTHYECKUX paboT U
MHOTOBapUaHTHOM XapakTepe 3aiaHuil. OT4eThl BBIMOJIHAIOTCS CTYACHTaMU B MPOCTON MHUCHbMEHHON
dopme, a TakKe B IIEKTPOHHOM BapHaHTE.

Ilpu nposedenuu nadopamopnozo npaxmukyma HEOOXOIUMO CO3JaTh YCIOBUS IS
MaKCHUMaJIbHO CaMOCTOSITEILHOTO BBITIOJHEHUSI CTYICHTaMHU JabopaTtopHbix pabot. I[lostomy mpu
IpOBEIEHUH JJaOOPAaTOPHOTO 3aHATHS IPENOIaBaTE0 PEKOMEH Iy €eTCs:

e [IpoBenenue skcpecc-onpoca (B yCTHON MIIM TECTOBOH (hopMe) IO TEOPETUIECKOMY MaTepHaiy,

HEOOXOMMOMY JUISl BHITIOJTHEHHSI PAOOTHI (C OIICHKOI).

e [IpoBepka mIaHOB BBIMOJHEHHS JIAOOPATOPHBIX PAa0OT, MOATOTOBICHHBIX CTYJCHTOM B pamMKax

CaMOCTOATENILHON PaboTHI (C OIIEHKOM).

e Ormenka paboTHI CTyJIEHTa B JaOOPATOPUHU U TTOTYUECHHBIX UM PE3YJIHTATOB (C OILICHKOM ).
e IIpoBepka oT4yeTa O BBHITOJIHEHHOW JTaO0OpaTOpHOM paboTe (C OIEHKOM).

JIaGopatopHble 3aHATHs (pabOTHI) MPOBOJATCS MOCIE M3YUYEHHUS ONPEAESICHHOTO paszzaena. JTo
3aHATHUS, KOHTPOJIUPYIOIINE 3HAHHS, YMEHUS U HABBIKH.

ITpu 3ammre nabopaTopHOH pabOTHl CTYAEHT JOKEH YMEThb OOBACHATH LENH, 33Ja4H, X0
NPOBEICHUST pabOThI, €€ pe3yJbTaThl, CIeNaHHBbIE BBIBOJBI, a TaKXe OCHOBHBIE KOHCTPYKTHBHEIC
0COOEHHOCTH UCIIOIBb3yEMOT0 000y I0BaHHUS.

[lepeueHp  WHPOPMANMOHHBIX  TEXHOJOTHA,  HCIOJB3YEMBIX  TPH  OCYIIECTBICHUHU
00pa30BaTeNLHOTO MpoIiecca MO AUCHUIIUHE: TEXHOJIOTUU CMEIIAHHOTO 00yUeHHUs..

6. YueOHO-MeTOIHYECKOE O0ecTieYeHe CAaMOCTOSITeIbHOM PadoThl 00yYaIONIUXCS

CamocrosTenbHas paboTa CTyleHTa MPEANoJaraeT CaMOCTOATENbHYIO MOJTOTOBKY TEOPETHYECKHX
pa3ienoB W HW3y4YeHHE METOAMYECKHMX MAaTepHajoB TpH IOATOTOBKE K JaOOpaTOpHBIM paboTam,
oOopMIICHUH OTYETOB IO MPOJCIAHHBIM J1TA0OPAaTOPHBIM paboTaM, TEOPETHYECKYIO MOATOTOBKY K
KOHTPOJIbHBIM paboTaM B (hopme coOeceioBaHus [0 BOIIPOcaM paszena.

Y4ebHO-MeToInUecKoe obecreueHre CaMOCTOSATENbHOM padoThl CTYJEHTOB MPH H3YyYEHUH
TUCIHATUTHHEL  «KpUCTaUTIOXUMUS) — TIPEICTABICHO  METOAWYECKHMMH  pa3paboTkamMu  KadeIpbl
HEOPraHMYEeCKOW M aHATUTUYECKON XUMHK VIBaHOBCKOTO roCy1apCTBEHHOTO YHUBEPCHUTETA.

JInst  Tekymiero KOHTPOJST 3HAHWH HCHOJB3YeTCS KOHTPOJBHBIX 33JaHUS 10 TeMaM
71a00paTOPHOTO MPAKTHKyMa.
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7. XapaKkTepUCTHKA OLICHOYHBIX CPEJICTB J/UIA TeKyLero KOHTPOJIsl YCIeBAeMOCTH M
NPOMEKYTOYHOM aTTecTANMU 00yYAIOIIMXCS 110 M CHHUILIMHE

Cucrema KOHTPOJI IO Kypcy BKJIKOYAET: BXOAHOH KOHTPOIJb (TECT HA 3HAHHE CTYJIEHTOM OCHOB
XUMUH); TEKYIUNA KOHTPOJIb U UTOTOBBIN KOHTPOJIb MO KYypCy — 3a4eT.

KauecTBO OCBOEHMS CTyIEHTOM Marepuana AMCLMILIMHBI OLICHMBACTCS Ha 3a4eTe, KOTOPBIN
MPOXOJUT 110 CMEIIAHHOW YCTHO-TUCHbMEHHOM (hopMe.

Texymmii KOHTpOJIb NpeanosaraeT MpoBEJCHUE MPOBEPOUYHBIX KOHTPOJIBHBIX PabOT, a TaKxke
Pe3yNbTATHI BHIMOTHEHUS TAO0OPaTOpPHOTO MpakTukyma. Ilepen kaxmoi maboparopHoit paboToi BeaeTcst
ONpoc-I0MycK K JlabopaTtopHoi paborte. CTyneHT o00s3aH IOKa3aTb 3HaHUS HEOOXOAMMOIO
TEOPETUYECKOr0 MaTepuana U METOJUK BBIMOJHEHUs paboThl. [locnme kaxxmoi mabopaTopHON paboTHI
CTYJEHT MMILET OTYET U 3alIMILAET €ro Mepel IpernogaBaTeiieM.

B kadecTBe MTOroBOro KOHTPOJIS MCHOJIB3YETCS TPAaJWLMOHHAs CUCTEMa IPOBEACHHUS 3adeTa C
OLIEHKOH 1o OmieTy npu yCTHO-NMCbMEHHOM HHAMBHUIYaJIbHOM OINPOCE, KOTOPas BKJIIOYAET BOIPOCHI
pa3zenoB Kypca U IPaKTUYECKOEe 3a/1aHue.

Kpumepuu oyenxu 3auema:

° OLIEHKA «OTJIMYHO» BBICTABJISETCA CTYJIECHTY, €CJIM MOJTHOCTBIO PACKPBITO COJIEpPIKAHUE
BOITPOCOB OMJIETa M MPABHIIBHO BBITIOJIHEHO 33JIaHHUC;

° OLICHKa «XOpPOUIO» BBICTABIISIETCS CTYAEHTY, €CIIM OJUH U3 BOIPOCOB PACKPHIT
YaCTHUYHO;

° OLIEHKA «YyJOBJIETBOPUTEIBHO» BBICTABIISIETCA CTYACHTY, €CIM JaH TOJIHbIA OTBET
TOJIbKO Ha OJUH U3 MPEAJIOKEHHBIX BOIIPOCOB MJIM UMEIOTCS CYIIECTBEHHbIE HETOYHOCTH
B OTBETax Ha 00a BOIPOCA, a TAK)KE HE IMOJTHOCTHIO BHITIOJTHEHO 3a1aHHE;

° OIIEHKAa «HEYJIOBJIIETBOPHUTEIBHO» BBICTABISAETCS CTYIEHTY, €CJIA OTBEThI HA BOMPOCHI
OTCYTCTBYIOT WJIM €CJIM JaHbl OIIMOOYHBIE OTBETHI HA Ka)/IbIi BOMPOC U HE BBHITOIHEHO
3a/IaHueE.

8. YueOHO-MeTOANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHre THCIHIIHHbI

OcHoBHasi JInTepaTypa

1. Eropos-Tucmenko IO.K. Kpucramiorpapus u  KpuCTAIOXUMUS: Y4YEOHUK/  T10OA
pen.akanemuka B.C. ¥Ypycosa.-M.: K1V, 2010.-588c.

2. bacanaes, F0.M. Kpucramiopusuka u kpucrauioxumus : yaeonoe nocooue / FO.M. bacanaes ;
MunucrepcTBO oOpazoBanust W Hayku Poccuiickoit ®enepaunu, denepaibHoe TrocyaapcTBEHHOE
Oro/pKeTHOE  00pa3oBaTEIbHOE  YUPEXKIEHHME  BBICIIETO  NMPO(ECCHOHAIBHOIO  00pa3oBaHUs
«KemepoBckuii rocynapcTBeHHbIN yHHBepcuTeT». - KemepoBo : KeMepoBckHil rocynapCTBEHHBIN
yauBepcuteT, 2014. - 403 c. : wn. - bubmworp. B kH. - ISBN 978-5-8353-1712-7; [DnexkTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=278304

3. Ilyraue, B.M. Kpucramioxumus : yuebHOe mocobue / B.M. Ilyraues. - Kemeposo
KemepoBckuii rocynapctBenHbli yHuBepcuter, 2013. - 104 c. - ISBN 978-5-8353-1322-8
[AnexTponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=232461

4. Tomunun, B.M. ®usnueckoe MartepuanoseneHue. B 2 wactax : yudeOHoe mnocobOue /
B.W. Tomunun, H.II. Tomununa, B.A. baxtuna. - KpacnHospck : Cubupckuili ¢enepaabHbIit
yauBepcuteT, 2012. - Y. 1. IlaccuBubie mmamektpuku. - 280 c. - ISBN 978-5-7638-2510-7 ;
[AnexTponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=229343

5. bparuna, B.M. Kpucramnorpadusi, MuHepanoruss U oOOTalleHHE IOJIE3HBIX HCKOMAEMBIX :
yuebHoe nocobue / B.W. bparuna ; MunucrepctBo obpa3oBanus u Hayku Poccuiickoit @enepanun,
Cubupckuit @enepanbubiii yHusepcuter. - KpacHosipck : Cubupckuii QenepaibHblil YHUBEPCHUTET,
2012. - 152 c. : un., cxem., Tabn. - bubmuorp. B kH. - ISBN 978-5-7638-2647-0 ; [DnekTpoHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=363881
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JlonoJIHUTeIbHAS JTUTepaTypa

1. Kpucramnorpadusst u munepanorusi : J1abopaTOpPHBIA NPakTHKYM / MHHHCTEPCTBO OOpa3oBaHMs U
Hayku Poccuiickoii ®enepaunn, DenepalbHOE TIOCYAApCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE
yUpeXJeHUE BbICIIEro MnpodeccuoHanbHOro obpazoBanus «CeBepo-KaBkasckuii — enepanbHblii
yHuBepcuteT» ; aBT.-cocT. E.JO. Tymanosa, K.B. Ymanxunona. - Crasponoiss : CKOY, 2016. - 87 c. :
WJL. - bubnuorp. B KH. ; [DnexTpoHHbIHA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=458060

2. Anukuna, B.JM1. OcHoBbI KpucTauiorpaduu U 1eGeKThl KPUCTAIMYECKOTO CTPOCHHUS : MPAKTUKYM /
B.W. Anukuna, A.C. Canaposa. - KpacHosipck : Cubupckuii dpeaepanpubiii yausepcutet, 2011. - 146 c. -
ISBN 978-5-7638-2195-6 ; To Ke [DneKTpOHHBIT pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=229366

Pecypchbl nHPpOPMALIMOHHO-TEJIEKOMMYHHMKALMOHHOI ceTH « UHTEepHET»:
Cucrema »5IEKTPOHHOM TOJAEPKKH oOpa3oBareiabHOro rmpouecca «Moil yHUBEPCUTET»
https://uni.ivanovo.ac.ru.
[Tpodeccuonanpubie 6a3bl TaHHBIX U HHPOPMAIIHOHHO-CIIPABOYHBIE CUCTEMBI:
3BC «YHUBEpCUTETCKAS oubimoreka OHJIATH» www.biblioclub.ru;
http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
DJIeKTpOHHAS oubnuoreka Usl'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew
Onexrponnsiii kartasor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[IporpammHoe obOecnedyeHue: ornepanudoHHas cuctema Microsoft Windows, maker oguCHBIX
nporpamm Microsoft Office, uarepuer-6pay3sep Internet Explorer, Moii yHuBepcurer.
XUMHUECKUH KaTajor: XumMuueckue pecypesl Pynera http://www.ximicat.com/
[Hopran pynnamentanpHOro XuMudeckoro oopazosanust Poccuu http:// www.chemnet.ru
XuMuK: caiiT o xumun i xuMukoB http://www.xumuk.ru/
Xumudeckuit cepsep http://www.Himhelp.ru.

9. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue T CIUTITHHBI

VY4eOHble ayAUTOPUU:

- JUIS TIPOBEICHUS 3aHATUH JIGKIMOHHOTO THMA C KOMIUIEKTOM CIIEIHAIM3UPOBAHHON ydeOHOM
MeOenM M TEXHHYECKUMH CpeACTBaMH OOYYEHHs, CIyKallUMU [ TPEeAOCTaBICHUS Yy4eOHOMH
uH(popMaluu O0JBIION ayAUTOPUH;

- 7 TpPOBEACHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYJIbTALMM, TEKYIIEro KOHTPOJI M
MIPOMEKYTOUYHOMW aTTECTAIlMH C KOMIUIEKTOM CHEIHAIN3UPOBAHHON Yy4eOHON MeOenn W TeXHHYECKUMH
CpeACTBaMu O0YYeHHS;

JlaGopaTopusi, ocHaleHHas: 1a00paTOPHBIM 000PYI0BAHUEM, KOMIUIEKTOM CIICIIHATM3UPOBAHHOM
yueOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00ydeHUsI.

[TomenieHne asi CaMOCTOSATENBHOW pabOTHI, OCHAIEHHOE KOMIUIEKTOM CIEIHaTn3upOBAHHON
yueOHOIl Mebenu, KOMITBIOTEPHOW TEXHHUKOH C BO3MOYKHOCTBIO MOJKIIOUEHHUS K ceTu «VHTepHeT» u
obecnieuenuem noctymna B UOC.

JleMoHCTpanoHHOE 000pYyJI0BaHUE W Yy4eOHO-HArJIAJHBbIE MOCOOUS Ul 3aHATHHA JIEKIIMOHHOTO
TUTA, 00ECIIeYNBAIONINE TEMATHIECKHE HILTIOCTPANUHU (JEMOHCTpPAIIMOHHOE 000pynOoBaHHE (MOJIENH,
MaKeThbl, JeMOHCTPALMOHHbIE YCTPOICTBA; 3JEKTPOHHbIE TOCOOUS (MpEe3eHTalnu), TeYaTHbIe TOCOOHS
(TabnULIbI, CXEMBI).
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