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1. lleau ocBOeHUNA TUCHUILIUHBI

Lenbto ocBoenust aucuuiuiiHbl Kpucrammoxumus sBisiercs (QyHIaMeHTajdbHas MOATOTOBKA
OakanaBpoB HampasieHUs: moarotoBku 04.03.01 «Xumwus», BIAACIONIUX TEOPETUYSCKUMH OCHOBAMU
KPUCTAIJIOXUMUH, (YHIAMEHTAIbHBIMU OCHOBAaMHU U 0a30BBIMU 3aKOHOMEPHOCTSAMHU (HOPMHUPOBAHMS
KPUCTAJJIMYECKON CTPYKTYpBI, cloco0aMu €€ MOJEIMPOBAHUS;, UMEIOLIEro oOlliee MpeiCTaBICHUE O
CBOMCTBaxX aTOMOB U OCHOBHBIX ()aKTOPax, ONPEAEISIONINX CTPYKTYPY KPUCTaUIa; IOHUMAIOIIETO CBSI3b
MIPOCTPAHCTBEHHOT'O PACIIOJIOKEHHSI aTOMOB, MOJIEKYJ, HMOHOB B KPUCTAJLIMYECKHX BEIIECTBAX C
MPUPOION XMMUYECKOTO B3aUMOJEHCTBUS YacTHUlI, a TAK)XKE 3aBUCUMOCTb CTPYKTYpPbl KPUCTANIMYECKUX
BELIECTB OT UX (PU3MKO-XMMUYECKUX CBOMCTB.

2. Mecto qucuMiuinHel B cTpykrype OIl

HNucuumnuHa «KpucTaluloXuMus» OTHOCHTCS K 00s3aTenbHOM 4YacTu  00pa3oBaTeiabHOU
nporpaMmsbl. [IpenosaBanue NUCHUIUIMHBL, Oa3upyeTcsi Ha HAYYHOM MaTepuaje paHee MPOUJICHHBIX
crygeHTamu aucuuiuinH: «Heopranuueckas xumus», «KBaHTOBas MeXaHUMKa M KBAHTOBas XUMMUS,
«MaremaTukay, «Pusnkay, «AHaTUTHUECKas XUMUs», «Opranudeckas Xumusy, «du3udeckas XUMU»
n «MHpopmaTtuka U HHPOPMAIMOHHBIE TEXHOJIOTMM B XUMHMW». B IUCHHUIUIMHE paccMaTpUBaIOTCA
(dbyHIaMEHTAIBHBIE OCHOBBI M 0a30BBIE 3aKOHOMEPHOCTH KPHCTALITUYECKON CTPYKTYpPHI M CIIOCOOBI €e
MOJIETUPOBAHUS; OCHOBBI PEHTTEHOCTPYKTYPHOI'O aHaju3a; IPYNNbl CHUMMETPUM M CTPYKTYpHbIE
KJIacChl; 00Ias KpUCTAUIOXUMHUS (TUOBl XUMHYECKHX CBS3€M B KpUCTaIaX, CHUCTeMaTHhKa
KPUCTAJIMYECKUX CTPYKTYp, LIAPOBHIE YIAKOBKU U KIJIAJKH, KPUCTATIOXUMUYECKHE PaJluyCcChl aTOMOB,
momMophusM U moauMopPu3M); HU30paHHBIC TJIABBI CHUCTEMATUYECKOW KPHUCTAIIOXUMUH (IIPOCTHIC
BEIIECTBA, OMHAapHbIE U TEPHAPHBIE COEAMHEHHUS, CUIIMKAThl, OPraHMYECKHUE BELECTBa); 00OOLIECHHAS
KPUCTAJJIOXUMHUS, XapaKTEpU3YIOIIUe COCTOSHUE MHAWBHUAYAJIbHBIX BELIECTB M MHOTOKOMIIOHEHTHBIX
CUCTEM, a Takke UX (a30Bble M XMMHUYECKHUE MPEBpAllCHUs O] JICHCTBUEM pa3iMyHBIX (PaKTOPOB.
Meto1010ruuecKoii OCHOBOM AMCLUMILIMHBI SIBJISIFOTCSL 3aKOHBI T'€OMETPUUYECKON KpucTtamiorpaguu u
OCHOBHOTO 3KCIIEPUMEHTAILHOI'O METO/1a — PEHTT€HOCTPYKTYPHOT'O aHAJIN3a.

Jlj1 OCBOEHHMSI TaHHOW JUCLMILIMHBI 00OYyJarOUIUIICs T0JKEH:

3HaTh: OCHOBHbIE MOHATHS U (yHIAMEHTAJbHbIE 3aKOHBl XUMUU; KiacCU(pUKALUIO, (PU3HKO-
XMUMHYECKHE CBOMCTBA HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB.

YMeTh: MONb30BaTHCS CIPABOYHOM W HAy4YHOM JINTEPATypOH, MPOBOAWTH AHAIN3 IOIY4aeMbIX
3aBUCHMOCTEH.

VMeTh: HaBBIKM pacueTHBIX METOJIOB ONpEENICHUsl MapamMeTpoB, (PU3UKO-XUMUYECKUX CBOMCTB
Pa3IMYHbIX BELECTB U MAaTEPUAIIOB.

OcBoeHne JUCHUIUIMHBI ~HEOOXOJUMO KaK  MPEALIECTBYIOIIEE H3YYEHHUIO  JUCLMILIUH
«Pu3nuecKue METOJIbl HCCIENOBaHUN), «IDKCHEPUMEHTAJIbHBIE METOJIbl HCCIIEIOBAHUS MOJIEKYI»,
«KuaxokpucTtayinueckue MaTepuabl.

3. Ilnanupyemble pe3yJibTaThbl 00yUeHHs N0 AUCHUIITIHHE

3.1. Komnerenunu, (pOpMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET AMCUMILIMHA

[Ipu ocBoeHMM AMCUMILIMHBI (GOPMUPYIOTCS Cleyrole KoMneTeHuuu B cootBeTcTBun ¢ GI'OC
BO 1o nanHOMY HanpaBJIEHUIO MTOJATOTOBKHU:

obmenpodeccuonanpabie (OITK):

- CrnocobeH aHalIM3UpOBaTh U HMHTEPHPETUPOBATH PE3YyIbTAThl XUMHUYECKHX SKCIEPUMEHTOB,
Habmonenuit u usmepenuii (OIIK-1);

- Crioco6eH mpoBOIUTH € COOIOIECHNEM HOPM TEXHHKH 0€30MaCHOCTH XUMUYECKUN IKCTICPUMEHT,
BKJIOYAsi CUHTE3, aHalU3, MU3y4eHHE CTPYKTYPbl M CBOWCTB BEUIECTB MU MAaTEpUAJIOB, HCCIIEIOBaHHE
npoueccoB ¢ ux ydactueM (OIIK-2).

3.2. [lepeyeHb NJIaHUPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JO0CTUKeHHs (POPMUPYEMBbIX KOMIIeTeH M

B pe3ynbraTe 0cBO€HUS AUCHUIIIMHBI O0yJarOIIUICs JT0KEH:
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3HaTh: OCHOBHBIE 3aKOHBl €CTECTBEHHBIX HAyK H HX NPUMEHEHHS TIpUd ONHCAHUU
kpuctaymnueckux cTpykTtyp (OIIK-1); ocHOBHBIE OHATHS TEOPUHM CUMMETPUU KPUCTAJUIOB U TEKCTYD,
3HaTh CHUCTEMAaTHKy KPHUCTAJUIOB 110 KaTeropusiM, CHUHIOHUSM, pewmérkam bpaBs, TouedyHbIM H
IIPOCTPAHCTBEHHBIM T'pYIIIIaM, CUCTEMATUKY MaTepUaIbHbIX U noJeBbIX TeH30poB (OIIK-1); Baxkueiimue
HEOPraHUYeCKUe CTPYKTYpHbIE THUIMBI: KOOpPJAMHALIMIO KOMIIOHEHTOB, CHMMETPHIO, CBSI3HOCTb
CTPYKTYphl, CBsI3b C OoJiee NPOCTBIMM THUNAMM (BKJIIOYas IUIOTHEWIINE YIAKOBKH), YCIOBUS
CyllecTBOBaHUs, 3HaueHue B matepuanoseneHuu (OIIK-1).

YMeTh: OonMchIBaTh KPUCTAIUIMUECKHUE CTPYKTYPbI, ONKPAasiCh Ha CBOMCTBA U CTPOEHUE U3y4aeMbIX
cucteM (OIIK-2); npuMeHSATh 3aKOHbI €CTECTBEHHBIX HAyK /IS ONHCAHMS KPUCTaNIMYECKUX
MHororpanHukoB (OIIK-1); ncnonb3oBarh B 00pa3oBaTeIbHOM IPOLECCE pa3HOOOpa3HbIE PECypChl, B
TOM 4YHCII€ M TNOTeHuuan Apyrux y4deOuoix npenmeroB (OIIK-2); ompenensith CUMMETPHUIO
KPUCTAJJIMYECKOT0 MHOTOI'paHHUKA, CTPOUTH cTepeorpaduueckyro npoekuuto moaenu (OIIK-1).

HMeTh: mpeacTaBieHUss O OCHOBHBIX MOHSTHUSX, O CTPYKTYPHBIX THIAX, IPABWIbHBIX CHUCTEMax
TOYEK, M30CTPYKTYPHOCTH, MOJIUMOPPU3ME, MOJUTUIUU U MOPPOTPOIHH, IMIOTHEHIIMX YIIaKOBKaX

onuHakoBbIX chep (OIIK-1).

4. O0beM M coepskaHMe U CHUTITHHBI
O0beM MUCHUIUTHHBI COCTABIISET 2 3a4eTHBIX eIUHUIIBI (72 akaJIeMUUECKHX Jaca).

4.1. ConepxxaHue JAUCIHUNIMHBI

no pasgeinam (Temam),

TPYAOEMKOCTBLIO 3aHATHH JIEKIIUOHHO-CEMHUHAPCKOI'0 THUIIA

OO6beM MHON KOHTAKTHOM pabOThl U CaMOCTOSTENIbHON pabOThl 0Oy4aromierocs 1o JUCHUILINHE

yKa3zaH B yueOHOM Ij1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

COOTHECCHHOC C BHIaAMH MU

Ne Bunbl 3anathil, ux @OopMBI TEKYILETO
/1 Pasnens! (Tembr) = 00BeM (B ak.uacax, 1o KOHTPOJISl yCIIEBAEMOCTH (110
JIACIATLINHBI 3 04HOHU (opMe 00ydeHUsT) 04HOHU (opme 00ydeHUsT)
§ E— E— ®DopMBI IPOMEKYTOUHOI
JIEKINOH- ceMUHap- arreCrannun
HOIr'o TUIia CKOI'o TuIia
1 Beenenue. 7 5 4 npaxm. | BXOIHOU KOHTPOJIb, IPOBEPKA
[Ipenmer u 3a1aun KPUCTAIIIOXUMHU. 3aHAmue | OTIOPHBIX CUTHAJIOB K pa3zeny
2 OCHOBBI pEHTT€HOCTPYKTYPHOTO 7 5 4 npakm. | IpOBEpKa OMOPHBIX CUTHAJIOB
aHaJIN3a. 3ansAmue | K pasgeny
3 I'pynnbel cHMMETpPHUU U CTPYKTYpPHBIE 7 4dnpaxm. IIPOBEPKA OIIOPHBIX CUTHAJIOB
KJIACCBHI. 4 3aHamue | K paslieny, oT4eT 1o
4 nabop. | nabopaTopHoi pabore
3ansAmue
4 OO1mmas KpUCTAIIOXUMHUSL. 7 4npakm. | IpoBepKa OMOPHBIX CUTHAJIOB
4 3aHamue | K paszeny, oT4eT 1o
4 nabop. | nabopaTopHoi pabore
3ansAmue
5 O06001IeHHasT KPUCTATIIOXHUMHUSI. 7 4 nabop. | MpoBEpKa OMOPHBIX CHTHAIIOB
4 3aHamue | K pasneny, oT4eT 1o
J1a00paTopHON padoTe
Hroro 3a cemectp: 16 28 3ager

4.2. PazBepHyTO€ OnMCcaHNe COAePKAHMS JMCHMILIMHBI IO pa3aejaM (TeMaMm)
Beeoenue. Tlpeamer u 3a1aun KpUCTAITIOXUMUH.

1. Kpucrammueckass CTpyKTypa B CIIOCOOBI €€ MOJETUPOBaHUs (CTaTUYECKUE U TUHAMHUYECKHE,
TUCKpeTHbIE Mojenu). JlepopMannoHHass »3JIEKTPOHHAsI IUIOTHOCTh. JIokanbHBIE W TOTaJbHBIC
CTPYKTYPHBIC XapaKTePUCTUKH. ba3bl CTPYKTYpHBIX JaHHBIX. KpHuCTaIOXUMUS KaK 4aCTh XHMUH.



OcHoBHas nnpogeccuoHanbHasi 00pazoBareibHas IporpaMma
04.03.01 Xumus
(MenunuHckas u ¢papmaleBTHUECKass XUMHUS)

2. OcHogbl peHmeeHOCmpPYKmMYpHO20 aHAIU3A

OcHOBHbIE 3Tambl HMCTOPUM M TEPCHEKTUBBI PAa3BUTUS PEHTTEHOCTPYKTYPHOI'O aHaIu3a.
Hudpakuusit peHTreHOBCKUX  Jyuyeld. VIHTEeHCMBHOCTH  JUQPAKIHOHHOTO  Jy4a. YTOYHEHHE
KPUCTAJIIMYECKON CTpYKTYypbl. CpaBHeHHE AUQPPAKIMOHHBIX METOJIOB H3YYEHHUS KpPUCTANIMYECKOM
CTPYKTYpHI (peHTreHorpadus, HeuTpoHorpadus, 3JeKTpoHOTrpadus).

3. I pynnvl cummempuu u cmpyKmypHble K1accbol

Toueunsle rpynnel. CHMMETpUUYECKHE OIEpalud W 3JIeMEeHThl cuMMmeTpuu. [loBopoTHble u
uHBepcuoHHble ocu. CemelictBa TOoueuHbx Tpymi. Karteropuu. IlpenenbHble TOYEUHBIE TIPYIIIHI.
3epKkanbHO-TIOBOPOTHBIE OCHU W cumBojbl lllenduuca. M3o0paxeHne pacmoyioKEHUST 3JIEMEHTOB
CUMMETPHUH C TIOMOIIbIO OOBIYHOM U CTEPEOrpaPUIECKON MPOESKITHH.

Kpucrannuueckass pemerka W KpucTauinyeckas  CTpykrypa. CumMmerpust  pelieTkH.
Kpucrannorpapuueckue KoopiuHaTHbIE CUCTEMBI. DJIEMEHTapHas siuekKa.

3aBUCUMOCTh (DU3MUECKUX CBOMCTB KPUCTANIOB OT MX cuMMeTpuu. CBOMCTBA, OMMCHIBAEMbIE
TEH30paMH BTOpPOTO paHra (3JIEKTPONPOBOJHOCTh, IUAJIEKTPUUECKas MPOHUIAEMOCTh, TEIIOBOE
pacmuperre u np.). [lupo- um mbe3olnekTpuueckre cBorcTBa. ONTHYECKHE CBOMCTBA KPHUCTAIIIOB.
DHaHTHOMOPHU3M.

OTKpBITBIE 3JIEMEHTHl CHUMMETPUU KPUCTAUIMYECKUX CTPYKTYyp. BunToBBIE OcCH. Ilnmockoctu
CKOJIb3siIIero oTpaxkeHus.. Tumbl pemerok (tunsl bpass). Crpykrypsl bpass u crpykrypsl @enoposa.
HctunHas u cinyyaiiHasi CHMMETPUS PELIIETKHU.

3aBUCUMOCTh (DU3MUECKUX CBOMCTB KPUCTANIOB OT MX cuMMeTpuH. CBOMCTBA, ONMMCHIBAEMBbIE
TEH30paMH BTOPOTO paHra (3JIEKTPONPOBOJHOCTb, IUAJIEKTPUYECKAs MPOHUIAEMOCTh, TEIIOBOE
pacmuperre u ap.). [lupo- um mbe3olnekTpuueckre cBorcTBa. ONTHYECKHME CBOMCTBA KPUCTAIIIOB.
DHaHTHOMOPHU3M.

4. Obwas kpucmanioxumus.

Tunel XUMHYECKOM CBSI3M B KpUCTAUIaX. XapakTep KPUCTAUIMYECKOW  CTPYKTYpHI.
Koopaunaimonsple (MOHOJIMTHBIE), OCTPOBHBIE, IIENIOYEUHBIE, CIOMCTHIE, KapKACHbIE CTPYKTYPBI.
Onucanue CTpyKTyp B TEPMHHAX IUIOTHEHIMIMX mapoBbiX ynakoBok (IIIIY) u minoTHeHmux mapoBbIX
knaaok (I1LK). Koopaunaunonubie yucia, KOOpAUHALIMOHHBIE MOAU3pbl U yctoThl B [TITY u ITIHIK.
Croitaocts TTHIY.

Kpucrannoxumuyeckue paanycel aromMmoB. Mertaminyeckue M HOHHbIE panauychl. Koadduuuent
IUIOTHOCTH YIMAKOBKM METAJNIMYECKUMX M HOHHBIX KpUCTaIoB. KoBajleHTHBIE U BaH-/I€p-BaajbCOBBI
paanychl; UX UCIOJIb30BaHHE JJIs IOCTPOCHUS MOJENIEH MOJIEKYN U U3y4yeHUs: KOHPOPMaluu MOJIEKYI.
[IpoctpaHcTBeHHbIE HaNpsKEHUS B MoJieKylnax. Koa@@QHUIMeHT MIOTHOCTH YHNaKOBKH MOJIEKYISPHBIX
KpPHUCTAJLIOB.

Kpucranmnoxumuueckue sBinenusd. M3octpykrypHocts. W3omopdusm. Tumbsl uzomopdusma.
TBepable pacTBOPHI 3aMEILICHUs, BHEAPEHUS U BBIYUTAHUSI.

5. O60bwennas Kkpucmanioxumus

KonnencupoBanubie (as3bl ¢ pa3iuyHON CTENEHbI0 ynopsaoueHHocTu. Kpucramiel ¢ yacTHyHOU
HEYNOPSI0YEeHHOCThI0. MUKpPOABOMHUKOBAHUE, MMOJUCUHTETUYECKHE CPOCTKU. [JOMEHHbIE CTPYKTYpBI.
DneMeHTbl OJIMKHET0, CPEIHETO U AAJIbHEr0 NOpsAAKa B )KUIKOCTSX.

5. O0pa3oBaTeibHbIEe TEXHOJIOTHH

Umenue nexyuil 1O JAHHON IUCLUMIIMHE PEKOMEHIYETCS MPOBOAMTH C HCIOJIb30BAaHUEM
MYJIbTUMEIUNHBIX ITPE3CHTALMI.

Mynemumeouiinas npezenmayus, BHITIOTHEHHAS cpeacTBaMu mporpammbl Microsoft PowerPoint
MO3BOJISIET  IPENOJABAaTENI0 YETKO CTPYKTYpUpOBaTh MaTepuan JEeKIUH, HOKOHOMUTb BpeMs,
3aTpauyrBaeMoe Ha N300pa’KeHUE C UCIOJIb30BAHUEM MeJia M JOCKH CXeM, HanmucaHue GopMyll U IpyTrux
CIIOXHBIX OOBEKTOB, UTO J1a€T BO3MOKHOCTh YBEIMYUTh 00bEeM H3yiaraemoro Marepuana. Kpome rtoro,
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MIPE3CHTAIMS TT03BOJISIET OYEHb XOPOIIO HMIUTIOCTPUPOBATH JICKIIUIO HE TOJBKO CXEeMaMU W PUCYHKAMH,
KOTOpbIE €CTh B Y4€OHBIX MOCOOUSAX, HO U IMOJIHOUBETHBIMU (hOTOrpadpusMu, pUCYHKaMHU, OPTPETAMU
YVUEHBIX U T.I. MynbTUMeEIUitHAas MPE3CHTAIs IMO3BOJIIET OTOOpPa3UTh (PU3UYECKHE M XUMHUYECCKHE
MpoIecChl B TMHAMUKE, YTO TO3BOJISICT 3HAYUTEIBHO YIYYIIUTh BOCIPHITHE MaTepHana CTyICHTaAMHU.
CrynmeHTaM  TpenoCTaBIseTCS BO3MOXHOCTh  KONMPOBAHUS  MPE3CHTAIMH Uil BBITIOJTHEHUS
CaMOCTOSITEIEHOW Pa0OTHI, TIOATOTOBKMA K TEKyIIEMY, MPOMEKYTOUYHOMY M HTOTOBOMY KOHTPOIIO -
3auery.

[Ipu paboTe B MaJIOUMCIIEHHBIX TPYIMaxX IEeIecOo00pa3sHO HCIOJIB30BaTh AHAJIOTOBYIO (hopmy
MPOBEACHUST JICKIIMOHHBIX 3aHSATHH C WCIOJB30BAHUEM DJIEMEHTOB TIPAKTUYCCKUX  3aHSATHIA,
MOCTaHOBKOH M peIIeHHEM MPOOJIEMHBIX ¥ CUTYAI[HOHHBIX 3a/IaHUH U T.II.

B paMKkax JIEKIMOHHBIX 3aHSATHH 3aCITyIIHBAIOTCS U 00CYXTAI0TCS TIOrOTOBIICHHBIE CTYICHTaMHU
pedepaTuBHBIC PAOOTHI.

Ilpakmuueckue padomwi: Vicnonb3yercs TEXHOJIOTHS TPOBENEHUS MPAKTUYECKHMX padoT B
TPaIUIMOHHONH (hopMe — Ha MOJENAX KPUCTAIIIMYECKUX PEIIETOK, B COYETAaHHH C BHPTYAIbHBIMU
N300paKEHUSMHI MOJIEJICH KPUCTAUTNIECKAX. AKTUBHO-JCSTEIBHBIN MOAX0J] K OOYYEHHUIO CTYIACHTOB
KPUCTAUNIOXUMHUH  peajn3yeTcss B HWHAWBHIYaJbHOM BBIIOJHEHWH NPAKTUYECKUX paboT U
MHOTOBAPHAHTHOM XapakTepe 3amaHuil. OTYeThl BBIMOJHSIOTCS CTYICHTaMH B MPOCTOH MHCBMEHHOU
dopme, a TaKKe B AIIEKTPOHHOM BapHaHTe.

Ilpu nposedenuu nabopamopnozo npaxkmukyma HEOOXOIUMO CO31aTh YCIOBUSA JJIs
MaKCUMAaJIbHO CaMOCTOSITEIFHOTO BBITIOJNHEHUsI CTyJAEHTaMu JabopaTopHbIX padot. Ilostomy npm
MIPOBEACHUH JIAOOPATOPHOTO 3aHATHS MPETIOAABATEII0 PEKOMEHIyeTCs:

e [IpoBenenue sxcnpecc-onpoca (B yCTHON WM TECTOBOM (opMe) M0 TEOPETUIECKOMY MaTepHaiy,

HEO00XO0UMOMY JIsl BBITIOJIHEHHS pabOoTHI (C OLIEHKOM ).

e [IpoBepka MIaHOB BBIMIOJHEHHS JIAOOPATOPHBIX PadOT, MOJATOTOBICHHBIX CTYJCHTOM B paMKax

CaMOCTOSITEIHHOU PaOOTHI (C OIEHKOM).

e Ormenka paboOTHI CTyJEHTA B Ta0OPATOPHUU U MOTYICHHBIX UM PE3YJIBTATOB (C OIICHKOM ).
e [IpoBepka oTyeTa O BBHITIOJTHEHHOM JTA00OpaTOpHOU paboTe (C OLEHKOM).

JlaGoparopusie 3aHsATHS (paOOTHI) MPOBOIATCS MOCIE W3YYSHHUS] OMPENEICHHOTO pas3jena. JTo
3aHATHUS, KOHTPOJMPYIOIINE 3HAHHS, YMEHHSI X HABBIKH.

[Ipu 3amure nmabGopaTopHOW pPabOTHI CTYACHT JOJIKEH yYMETh OOBSCHSTH IIENH, 3aJa4ud, X0
MpOBEACHUST PAa0OTHI, €€ Pe3yNbTaThl, CHEIaHHBIC BBIBOJBI, a TAK)KE OCHOBHBIE KOHCTPYKTHBHBIC
0COOEHHOCTH HCIIOJIb3yEMOT0 000pyI0BaHUSI.

[lepeyenp  WHPOPMAIMOHHBIX  TEXHOJIOTHH,  HWCIHOJB3YeMBIX  TNPH  OCYIICCTBICHHU
00pa3oBaTeLHOTO MpoIIecca M0 AUCIUILTNHE: TEXHOJIOTHH CMEIIaHHOTO 00yJICHUSI.

6. YueOHO-MeTOANYeCKOEe 00ecTieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs
CamocrosiTenbHas paboTa CTyAEHTa IPEINOIaracT caMOCTOSTEIbHYIO MTOATOTOBKY T€OPETUUYECKUX
pa3zesioB W M3y4eHHE METOJMYECKUX MAaTepHalioB IpU MOJArOTOBKE K JabopaTOpHBIM paboTam,
Oo(pOpPMIIEHMH OTYETOB IO MPOJETAaHHBIM JIAOOPATOPHBIM pPabOTaM, TEOPETHUYECKYI0 MHOATOTOBKY K
KOHTpPOJIbHBIM paboTaM B popme cobeceoBaHms 110 BOIIPOCaM pas3zena.

VuebHo-MeToinYecKoe 00ecleYeHue CaMOCTOSTENbHON pabOThl CTYJICHTOB IPU H3Y4E€HUU
mucuuiuiuHel - «KpucTauioxumus» — MPEACTaBI€HO  METOAMYECKMMU  pa3paboTkamMu  Kadenpsl
HEOPraHMYECKOM U aHAJMTUYECKON XUMHUU VIBaHOBCKOTO TrOCYy1apCTBEHHOIO YHUBEPCUTETA.

JUis  TeKylmero KOHTPOJSl 3HAaHUW UCHOJB3yeTCs KOHTPOJBbHBIX 3aJaHUsl [0 TeMaMm
71a00paTOPHOIO MPAKTUKyMA.

7. XapaKTepl/ICTI/IKa OLCHOYHBIX CpPEACTB JIA TEKYLIEro KOHTPOJIA YCIEBACMOCTH H
HpOMe)KyTO‘IHOﬁ arrecranmu oﬁyqaloumxcsl no JTMCHUIIJIMHE
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Cucrema KOHTpPOJISI IO KypCY BKJIIOYAET: BXOJHOM KOHTpPOJb (TECT HA 3HAHHUE CTYJIEHTOM OCHOB
XMMUH); TEKYIIUH KOHTPOJIb U TIPOMEKYTOYHBIH KOHTPOJIb IO KypCy — 3a4erT.

KadecTBO OCBOCHHS CTYICHTOM MarepHaja ITUCHUIUIMHBI OICHMBACTCS Ha 3adeTe, KOTOPBIH
MIPOXOJIUT MO CMEIIAHHON YCTHO-IUChMEHHOU (hopMme.

Texymuii KOHTPOJIb TPEAIOIaraeT MpOBEACHUE MPOBEPOYHBIX KOHTPOJBHBIX paboT, a TakkKe
pe3ynbTaThl BBITIOJHEHUS JIabopatopHOro mpaktukyma. [lepen kaxmoi mabopaTopHoi paboToM BeneTcs
OTNpoC-A0MyCK K JiabopatopHoit padote. CrymeHT o00s3aH TOKa3aTh 3HAHUS HEOOXOIUMOTO
TEOPETUYECKOr0 MaTepHajlia U1 METOJUK BbINOJHEHUs paboThl. [locie kaxmoi nabopaTopHOil padOThI
CTYACHT MUILIET OTYET U 3alIUILAET €ro Mepes NpenoiaBaTeieM.

B kausecTBe MPOMEXKYTOYHOTO KOHTPOJISI HCHONB3YeTCs] TPAJWIIMOHHAS CHCTEMa IPOBEICHHS
3ayeTa ¢ OIIEHKOW MO OmieTy IpH YCTHO-IMMCbMEHHOM HMHJMBHIyaJbHOM OIPOCE, KOTOpas BKJIIOYAET
BOIIPOCHI pa3/IesIoB Kypca U MPaKTUYECKOE 3aJaHHe.

I(pumepuu OYEHKU 3adema.

L OLCHKA «OTJHN4YHO» BBICTABIACTCA CTYACHTY, €CJIHU IMOJIHOCTBIO PACKPBITO COACPKAHHUEC BOIIPOCOB
ousera u IMPaBUJIbHO BBIIIOJIHCHO 3aIaHUC,

L OIICHKA «XOPOIIO» BBICTABIACTCA CTYACHTY, €CJIM OAHWH M3 BOIIPOCOB PACKPLIT YaCTHYHO,

L OLCHKA «YAOBJCTBOPHUTCIBbHO)» BBICTABIIACTCA CTYACHTY, CCIIM OaH MOJHBIN OTBET TOJHKO Ha OdUH
N3 NPCIIJIOKCHHBIX BOITPOCOB UJIM UMCIOTCA CYIICCTBCHHBIC HCTOYHOCTH B OTBCTAX HaA 00a BOIIpoOCa,
a TaK)XKXE€ HEC IIOJTHOCTBIO BBIIIOJIHCHO 3a1aHHC,

L OLCHKA «HCYAOBJICTBOPUTCIBHO» BBICTABJIACTCA CTYJACHTY, €CJIIM OTBETHI HA BOIIPOCHI OTCYTCTBYIOT
WJIIN €CJIN JaHbI OomuOOYHBIE OTBETHI HA Ka)KI[BIfl BOITPOC U HE BBINIOJIHCHO 3aaHUC.

8. YueOHO-MeTOoaMUYeCcKOEe M HH(POPMALIMOHHOE 00ecieYeHUe TUCIHIIINHbI

OcHoBHas1 JInTEepaTypa

1. EropoB-Tucmenko HO.K. Kpucramnorpapus u  kpucrauioxumus: y4yeOHHK/ TOJ
pen.akagemuka B.C. Ypycoa.-M.: K/IY, 2010.-588c.

2. bacanaes, F0.M. Kpucraimodusuka u kpuctammoxumus : yaueonoe nocooue / FO.M. bacanaes ;
MunucrepctBo o0OpazoBanusi W Hayku Poccuiickoit ®denepanuu, DenepanbHOE TOCYAAPCTBEHHOE
Oro/pKeTHOe  00pa3oBaTeNbHOE  YUPEXKIEHHE  BBICIIEro  MpodeccnoHambHOro  00pa3oBaHUs
«KemepoBckuil rocygapcTBeHHbIN yHHBepcuteT». - KemepoBo : KemepoBckuii rocynapCTBEHHBIN
yauBepcutet, 2014. - 403 c. : un. - bubmmorp. B kH. - ISBN 978-5-8353-1712-7; [OnexTpoHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=278304

3. TIlyraues, B.M. Kpucramioxumus : ydeOHoe mocobue / B.M. Ilyraues. - Kemeposo
KemepoBckuii rocynapcrBenHblii yHusepcuter, 2013. - 104 c. - ISBN 978-5-8353-1322-8 ;
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=232461

4. TomumuH, B.M. ®dusuueckoe wmarepuanoBeneHue. B 2 wyactsax : yueOHoe mnocoOue /
B.M. Tomunun, H.IL Tomumnuna, B.A. baxtuna. - Kpacnospck : Cubupckuii denepanbHblil
yuuBepcurer, 2012. - Y. 1. IlaccuBuble nmdnextpuku. - 280 c. - ISBN 978-5-7638-2510-7 ;
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=229343

5. bparuna, B.. Kpucramnorpadus, MuHepamoruss U 0OOTalieHUE MOJE3HBIX HCKOTAEMBIX :
yueOHoe mnocobue / B.U. bparuna ; MunucrepctBo obpazoBanus u Hayku Poccuiickoit denepauuu,
Cubupckuit denepanbupiii yHuBepcurer. - KpacHosipck : Cubupckuil denepanbHblil YHUBEPCHUTET,
2012. - 152 c. : w1, cxem., Tabn. - bubmuorp. B kH. - ISBN 978-5-7638-2647-0 ; [DneKTpoHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=363881

JlonoJiHUTEIbHAS JIUTEPaTypa
1. Kpucramiorpadust u mMuHepanorust : j1a0opaTopHbI MpakTUKyM / MuHHCTEpCTBO 00Opa3oBaHUs U
Hayku Poccuiickoii ®enepauuu, DenepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Opa3oBaTelIbHOE
yupexaeHue Bwiciero mpodeccuoHanbHOro oOpasoBanus «CeBepo-KaBkasckuit  (enepanbHbIil
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yHuBepcuter» ; aBT.-cocT. E.JO. TymanoBa, K.B. YManxnnosa. - Crasponois : CKOVY, 2016. - 87 c. :
WJL. - bubnuorp. B KH. ; [OnexTpoHHbII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=458060
2. Anukuna, B.M. OcHoBbl kpuctauorpadguu u nedeKkTbl KpUCTANIMYECKOTO CTPOEHUS : MPAKTUKYM /
B.U. Anukuna, A.C. Camaposa. - Kpacnosipck : Cubupckuii henepanbusiii yauepcutet, 2011. - 146 c. -
ISBN 978-5-7638-2195-6 ; To xKe [DnexkTpoHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=229366
Pecypchl nHpOpMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTEepHeT»:
Cucrema DJIEKTPOHHOM TOAJNEPKKHA oOpa3oBaTelnbHOTO Tpomecca «Moit  yHHBEPCUTET
https://uni.ivanovo.ac.ru
[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:
OBbC «YHauBepcurerckas oubanoTeka oHnaitH» www.biblioclub.ru
OnekrponHas 6ubimorteka UBI'Y _http://lib.ivanovo.ac.ru
Onexrponnsli katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[Iporpammuoe obecrieuenue: omepammoHHas cuctemMa Microsoft Windows, maker o¢uCHBIX
nporpamMm Microsoft Office u LibreOffice, untepner-6paysep Internet Explorer, Moii yuuBepcurer.
XUMHUYECKUH KaTalloT: XUMU4YecKkue pecypceol Pyreta http://www.ximicat.com/
[Topran pynaameHnTanbHOro XumMuieckoro oopazosanus Poccuu http://www.chemnet.ru
XuMuK: caitT o xumuu st XkMUKOB http://www.xumuk.ru/
Xumunueckuit cepsep http://www.Himhelp.ru.
www. biblioclub.ru
http://lib.ivanovo.ac.ru

9. MaTepuajibHO-TEXHUYECKOe o0ecneyeHre TUCHMIIIMHBI

VYueOHble ayIUTOPUH:

- 7S TPOBEJEHUS 3aHSITUM JIEKIIMOHHOIO THIIA C KOMIUJIEKTOM CHELMaIu3upOBaHHON ydeOHOMI
Me0enu U TEeXHUYECKUMHU CpEeACTBAMHM OOy4deHHs, CIyKalluMHU i [PEeAOCTaBICHUS Y4eOHOM
uHpopmanuu O0JBIION ayUTOPUH;

- JUIsl TIPOBENEHUS 3aHATUI CEMHUHApCKOrO0 THUIA, KOHCYJbTAIMil, TEKYIIEro KOHTPOJIS U
MIPOMEXYTOUYHON aTTeCTallU ¢ KOMIUIEKTOM CIIEHUAIM3UPOBAHHON yueOHOI MeOenu U TeXHUYECKUMU
CpeacTBaMu OOy4YeHUS;

JlaGoparopusi, ocHaleHHas 1Ta0OpaTOPHBIM 00OPYIOBAHHEM, KOMIUJICKTOM CHEIUaTU3UPOBAHHON
yueOHOM Me0eny U TEXHUYECKUMU CPEJICTBAMU O0yUYESHHUSI.

[Tomemienne uisi caMOCTOSITENIBHOM PAaOOTHI, OCHAILEHHOE KOMIUIEKTOM CIELUATU3UPOBAHHOM
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO MOJKIIOUEHUs K ceTu «uTepHeT» n
obecnieuenuem noctymna B SUOC.

JleMoHCTpalMOHHOE 00OpyIOBaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
TUIAa, 00ecleynBarolue TeMAaTUYECKUEe WIUTIOCTpAluu (JEMOHCTpallMOHHOE o0opynoBaHue (MOAENH,
MaKeTbl, IEMOHCTPALIMOHHBIE YCTPONCTBA; AMEKTPOHHBIE TOCOOUs (TMpe3eHTaluu), MeyaTHble T0co0us
(TabnuLIBI, CXEMBI).
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ABTOp(bI) paodveil NPOrpaMMbl AHCLUMILIMHBI: JOUEHT Kadeapsl HEOPraHU4YecKol wu
aHAITUTHYIECKOW XUMHKH, K.X.H. Jlopodeera [0.C.
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