OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
04.05.01 ®ynnameHTanbHas U IPUKIATHAS XUMUS
(OyHnpaMeHTanbHas U MPUKIIATHAS XUMUS)

MuHucTEepCcTBO HAYKHU U BbicIero oopazosanusi Poccuiickoii @enepannu

WBAHOBCKHWI I'OCYJAPCTBEHHBI YHUBEPCUTET

Kadenpa pynnamenTanbHOM 1 MPUKIATHON XUMUAN

O OBPEHO:
Pykosomutens OII T.I1. KycroBa

29 aBrycra 2024 r.

Pabouass nporpaMma QM CHUILIHHBI

Kpucramioxumus
YpoBeHB BBICIIETO 00OpPa30BaHUS: CIICIIUATUTET
KBanudukanus BeITyCKHUKA! Xumuk. IIpenonasarens xumun
CnenuaibHOCTb. 04.05.01 ®yngameHTanbHas U IPUKIaAHAS XUMHUS
Hanpasnennocts (mpodusinb) @yH/1aMEeHTaNIbHAS U TIPUKIIA/IHAS XUMUS

00pa30oBaTebHOI MPOTrpamMMBl:

HMBanoBo



OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
04.05.01 ®ynnameHTanbHas U IPUKIATHAS XUMUS
(OyHnpaMeHTanbHas U MPUKIIATHAS XUMUS)

1. Ilesin ocBOeHUsI AU CHMIIIMHBI

Ienbto ocBoeHus aucuuiuimHbl Kpucramnoxumus sBiasercs (yHIaMEHTalbHas IOJArOTOBKA
cnenuanucToB HampasieHus noaroroBku 04.05.01 «®DynpameHTanbHas M OPUKIIATHAS XUMUSA»,
BJIAJICIOIIETO TEOPETUYECKUMU OCHOBAMU KPHUCTAUIOXUMHHM, (DyHIAMEHTaJIbHBIMH OCHOBaMHU MU
0a30BbIMH  3aKOHOMEPHOCTSIMH  (DOPMHUPOBAHUS KPUCTAUIMYECKOH CTPYKTYpBI, CIOCOOaMH  ee
MOJICJIMPOBAHMS; MMEIOIIEro o0Ilee Mpe/ICTaBIeHUe O CBOMCTBAX aTOMOB UM OCHOBHBIX (hakTOpax,
ONPEACIAINX CTPYKTYpPY KPHUCTA/UIa; IOHUMAIOLIETO CBSI3b IPOCTPAHCTBEHHOI'O PACIOJIOKEHUS
aTOMOB, MOJIEKYJ], HOHOB B KPUCTAJUIMYECKUX BEIIECTBAX C MPUPOAOH XMMHYECKOIO B3aUMOJEHCTBUSA
YaCTHIl, & TAKKE 3aBUCUMOCTh CTPYKTYpPhl KPUCTAJUIMYECKHX BEIIECTB OT MX (DU3UKO-XMMHUYECKUX
CBOMCTB.

2. MecTo mucuuiiimHbl B cTpykType OIl

Hucunmmba «KpuctaquioxuMus» OTHOCUTCS K 00s3aTelnbHOM 4YacTH  00Opa3oBaTeNbHOU
nporpamMbl  «DyHIaMeHTanbHAsT W TPHUKIAIHAsS XAMHUS» HampaBieHuss mnoxarotoBku 04.05.01
«DyHIaMeHTalIbHAs U TpuKiIagHas xumus». IlpernonaBanue AUCHUIUIMHBI, Oa3upyeTcs Ha HAy4YHOM
MaTepuaie paHee IpOWIEHHBIX cTyAeHTaMu aucuuiuinH: «Heopranunueckas xumus», «CtpoeHue
BeuiectBay, «KBaHTOBas xumus», «Beicmias Marematuka», «®Pusnkay, «AHAIATHYECKAs XUMHS»,
«Opranuueckas XxuMusy, «P@usnueckas xumusi» u «MHabopMaTrkay. B mucuumae paccMaTpuBaroTCs
(byHaaMeHTallbHble OCHOBBI M 0a30Bble 3aKOHOMEPHOCTU KPUCTAJUIMYECKOH CTPYKTYpbI U CHOCOOBI ee
MOJIEJIMPOBAHUS; OCHOBBI PEHTIEHOCTPYKTYPHOI'O aHaiM3a; IPYyNIbl CUMMETPUU M CTPYKTYpHbIE
KJacchl; o0Owas KpUCTAJUIOXMMHUS (TUIBI XMMUYECKMX CBs3€il B KpUCTaulaX, CHUCTeMaTHKa
KPUCTAIIMYECKUX CTPYKTYp, LIapOBBIE YIAKOBKH M KJIaJKH, KPUCTAJUIOXUMUYECKUE PAIUYChl aTOMOB,
u3oMoppu3M U noaumMopdusM); HM30paHHBIE TJIaBbl CHUCTEMATHYECKOW KPUCTANIOXUMHMU (IPOCThIE
BEIIECTBA, OMHAPHBIC M TEPHAPHBIC COCAMHEHUS, CHIIMKAThI, OPraHUYECKHE BEIIECTBA); 000O0ICHHAs
KPUCTAJIJIOXUMHUS, XapaKTEPU3YIOIUE COCTOSTHUE WHIWBHUYAJIbHBIX BELIECTB U MHOTOKOMIIOHEHTHBIX
CUCTEM, a Takke uX (pa30Bble M XMMHUYECKHE MpEBpallleHusl MOJ ACHCTBHEM pa3In4HbIX (PaKTOPOB.
Mertononornyeckoii OCHOBOM AMCLUIUIMHBI SBISIOTCS 3aKOHBI T'€OMETPHUECKOW KpUCTaJuIorpapuu u
OCHOBHOTO 3KCIIEPUMEHTAIIbHOTO METO/Ia — PEHTTEHOCTPYKTYPHOT'O aHaIn3a.

Jl51s 0CBOEHHUS JAHHOM UCLUIUIMHBI 00yUYaroIUHCs TOJIKEH:

3HaTh: OCHOBHBIE MOHATHS W (PYHIAMEHTAJIbHBIE 3aKOHbl XUMHH; KJIACCU(PHUKALNI0, (U3NUKO-
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX U OPIraHUYECKUX BEIECTB.

VYMeTh: NMOIb30BATHCS CIPABOYHOW M HAYYHOHM JIMTEPATypOH, NMPOBOAUTH AHAIN3 I1OJTYyYaeMBbIX
3aBUCHMOCTEH.

HMeTh: HaBBIKM pacyeTHBIX METOJOB OINpEAENCHUS MapaMeTpoB, (PU3MKO-XMMUYECKUX CBOWCTB
pa3IMYHBIX BELIECTB U MAaTEPUAJIOB.

OcBoeHMe JUCHMIUIMHBI HEOOXOAUMO KaK MpPEeALIECTBYIOIIEE HM3YYEHHUIO  JUCLMILIUH
«Pu3nyueckue METOIbl HCCIENOBaHUA», «IKCIEPUMEHTAIbHBIE METOABI HMCCIEAOBAHUS MOJIEKYID,
«KuakokpucTtaminueckue MaTepuaib».

3. Ill1anupyemble pe3yJbTaThl 00yUeHHs 10 JHCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHUIO KOTOPHIX CMIOCOOCTBYET AUCHUIINHA

[Tpu ocBOGHUU TUCHMITIIMHBI (POPMUPYIOTCS CIEAYIOUIME KOMIIeTeHIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o nanHOMYy HampaBJIEHHUIO MMOJTOTOBKH:

obmenpodeccuonanpabie (OIIK):

- CIIOCOOEH aHAM3UPOBATh, HHTEPIIPETHUPOBATH U 0000IIATh PE3yIbTaThl IKCIEPUMEHTAIbHBIX U
pacyeTHO-TEOPETUUECKUX paboT XxuMuueckoit HanpasineHHocTd (OITK-1);

- CHocoO€H TMPOBOJIUTh XUMHUYECKHH JKCHEPUMEHT C HCIOJb30BAaHUEM COBPEMEHHOTO
o0opynoBaHusi, co0I0Aast HOpMBI TeXHUKHU Oe3omacHoctu (OITK-2).
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3.2. llepeyeHs NJIAHHPYEMBIX Pe3yJbLTATOB O0y4YeHUS] MO JAMCHUILUIMHE, COOTHECEHHBIX C
HHIUKATOPAMH JIOCTHKeHHUsA GOpMHUPYeMbIX KOMIIeTeHIIUI

B pe3ynbrare ocBO€HUS AUCHUIIIMHBI O0yYaIOLIUICS TOJIKEH:

3HaTh: - OCHOBHBIE 3aKOHBl €CTECTBEHHBIX HAyK M MX IPUMEHEHHs IpU ONMCAHUU
kpuctanueckux crpykTtyp (OIIK-1); ocHOBHBIE IOHATHS TEOPUU CUMMETPUHM KPUCTAJUIOB U TEKCTYP,
3HaTh CUCTEMAaTHKy KpHCTAJIOB I10 KaTeropusiM, CHUHTOHMAM, pemérkam bpaBs, TouyeuHBIM H
IIPOCTPAHCTBEHHBIM IPYIIIaM, CHCTEMAaTUKY MaTepUaJIbHBIX U N0JeBbIX TeH30poB (OIIK-1); BaxkHeimume
HEOPraHMYECKUE CTPYKTYpPHbIE THUIBL: KOOPAMHALIMIO KOMIIOHEHTOB, CHUMMETPHIO, CBSI3HOCTb
CTPYKTYpBI, CBsi3b C 0Ooyiee TPOCTHIMH THUIAMU (BKJIIOYAs IUIOTHEHIIME YIAKOBKH), YCIIOBHS
CyILleCTBOBaHMUs, 3HaueHue B MatepuanoseaeHuu (OITK-1).

YMeTh: OnMChIBaTh KPUCTAIUIMUECKHUE CTPYKTYPBI, ONUPasiCh HA CBOMCTBA U CTPOCHHUE U3yYaeMbIX
cucteM (OIIK-2); mnpuMEHsATh 3aKOHBI ECTECTBCHHBIX HAYK JUISI ONUCAHHS KPUCTAUIMYCCKHX
muororpanHukoB (OIIK-1); ucnonp30BaTh B 00pa3oBaTebHOM MPOLIECCEe PA3HOOOPa3HBIC PECYpCHI, B
TOM 4YHCIE€ M MOTCHIHMan JApyrux yueOHsix mpeameroB (OIIK-2); ompenensiT CHMMETPHIO
KPHUCTAJUIMYECKOTO0 MHOTOIPaHHUKA, CTPOMTh cTepeorpaduueckyro mpoekiuio moaenu (OITK-1).
HMmeTs: mpecTaBieHHsl O OCHOBHBIX MOHSATHUAX, O CTPYKTYPHBIX TUIAX, MPAaBUJIbHBIX CHCTEMaX TOYEK,
U30CTPYKTYPHOCTH, TMOJUMOpPGU3ME, TONUTUIMHA W MOP(OTPONUH, IJIOTHEHIINX  YIIaKOBKax
onuHakoBbIX cdep (OITK-1).

4. O0beM U coiepKaHKe TN CHUTITIHHBI
OO0BbeM AUCIMIUIMHBI COCTABIISIET 2 3aUSTHBIX SAMHUIIBI (72 aKaJeMHUYECKUX Yaca.

4.1. Conep:xaHue AUCHUIVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHJIAMU U
TPYA0EMKOCTHIO 3aHATHH JIEKIIHOHHO-CEMHUHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENBHON pabOThl 00y4aroulerocs 1o IUCHUILUINHE
yKa3aH B y4eOHOM IJ1aHe 00pa30BaTeIbHOM MPOrpaMMBl.

Ne Bunpl 3anaruii, ux DopMBbI TEKYIIETO
/1 Paznensl (Temsr) = 00BEM (B ak.uacax, Mo KOHTPOJISL yCIIEBAEMOCTH (1o
JIUCIATLTAHBI 3 OYHOIT hopme 00yueHusT) OYHOI opMe 00yUeHHs)
é SansTis SansTia DopMbl TPOMEKYTOUHOU
JIEKIIHOH- CeMHUHap- arreCTanrnu
HOI'0 THUIIa CKOro TuIia
1 Beenenue. 7 2 4 npaxm. | BXOIHOW KOHTPOJIb, IPOBEPKA
[IpenMer 1 3a1a4M KPUCTAIUIOXMMHUHU. 3ausmue | OTIOPHBIX CUTHAJIOB K pa3aeny
2 OCHOBBI pEHTT€HOCTPYKTYPHOTO 7 2 4 npakm. | IpOBEpKa OMOPHBIX CUTHAJIOB
aHamsa. 3ausamue | K pasgeny
3 | I'pynmsl cuMMeTpUU U CTPYKTYpHbIE 7 4npaxm. | MpOBEpPKa OMOPHBIX CUTHAJIOB
KJIACCBI. 4 3anamue | K pasjiesly, oT4eT 110
4 nabop. | naGoparopHoii paboTe
3ausamue
4 OObmast KPUCTATIIOXUMHUSI. 7 4npaxkm. | IpOBEpKa OMOPHBIX CUTHAIOB
4 3anAamue | K pasjieily, oT4eT 110
4 nabop. | naGoparopHoii paboTte
3ausamue
5 O6001meHHas KPUCTAIIOXUMUSL. 7 4 nabop. | MpoOBEpKa OMOPHBIX CUTHAIOB
4 3anamue | K pasjieily, OT4eT 110
nabopatopHoi paboTe
Hroro 3a cemecTp: 16 28 3auer
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4.2. Pa3BepHyTO€ ONUCAHHE COJIePKAHUS TUCHMILIMHBI MO pa3iesam (TeMmam)
Beeoenue. IlpenMer u 3amaun KPUCTAIUIOXUMUH.

1. Kpucrammmueckasi CTpyKTypa H CIOCOOBI €€ MOJENIWpOBaHWS (CTaTHYECKHEe M IUHAMHYECKHE,
JIUCKpEeTHBIC Mojnenu). [lepopmariionHass 3lEKTPOHHAS IUIOTHOCTh. JIOKadbHBIE M TOTAIBHBIC CTPYKTYPHBIE
XapaKTEPUCTUKHU. basbl CTPYKTYypHBIX JaHHBIX. KpucTammoxumus Kak 4acTh XMMUHU.

2. Ochosvl PEHMCEHOCMPYKMYPHO20 aHalusa

OcHOBHBIE 3Tambl WUCTOPUH M TEPCHEKTHBHI PAa3BUTHS PEHTTCHOCTPYKTYPHOTO aHanu3a. Judpaxuoms
PEHTTCHOBCKHUX Jy4del. MHTEeHCHBHOCTh OUPPAKIUOHHOTO Jyda. YTOUHEHHE KPUCTAJUIMYECKOH CTPYKTYPHI
CpaBHeHne au(pakIUOHHBIX METONOB  HW3YYEHUS  KPUCTAIUIMYECKOH  CTPYKTYpel  (peHTreHorpadus,
HelTpoHOTpadus, dJIEKTPOHOTpAhu).

3. I pynnei cummempuu u cmpyKmypHble KAdcCol

Toueunsle rpynnsl. CHMMETpUYECKHE ONIEPAllUU U 3JIEMEHTH CUMMeTpru. [10BOpOTHBIE U MHBEPCHOHHBIE
ocu. CemelictBa Toueunbix rpymi. Kareropuu. IlpeaenpHpie ToueUHbIE MPYNIBL. 3€PKATbHO-IOBOPOTHBIE OCH U
cumBonbl Illendnuca. M3o00pakeHHe pacroioKEeHUs DIEMEHTOB CHMMETPHHM C TOMOIIBIO OOBIYHOW U
cTepeorpaduuecKoi MpoeKIny.

Kpucranmnueckas pelieTka u KpHUCTaIIIMYecKast CTPYKTYpa. Cummerpus PELLIETKH.
Kpucrannorpaduieckrne KoopAHHATHBIC CUCTEMBI. DJIeMEHTapHAsI TYeiiKa.

3aBUCUMOCTh (PU3MYECKUX CBOMCTB KPUCTAIOB OT MX cHMMeTpuH. CBOICTBa, OMUCHIBAGMbIE TEH30paMU
BTOPOT'0 paHra (JIEKTPOIPOBOAHOCTh, TUJIEKTPHUECKAs IPOHULIAEMOCTb, TEIUIOBOE paciuupeHue u ap.). [lupo- u
MBE303JIEKTPIUECKre CBOUCTBA. ONTHYECKHE CBOMCTBA KPUCTAIUIOB. DHAHTHOMOP(U3M.

OTKpBITBIE MEMEHTHl CUMMETPUHN KPHUCTAUTMYECKUX CTPYKTYp. BuHTOBBIE OCH. [170CKOCTH CKOIB3AIIETO
otpaxkeHus. Tumsl pemerok (Tunsl bpasa). CtpykTypsl bpass u crpykrypsl @enoposa. MctuHHasg u cimydaitHas
CUMMETPUS PEUIETKH.

3aBUCUMOCTh (PU3MYECKUX CBOHCTB KPUCTAJIOB OT WX cuMMeTpuH. CBOMCTBa, OMUCHIBAEMbIE TEH30paMu
BTOPOI'0 paHra (JIeKTPOIPOBOJAHOCTD, JUAIEKTPHUECKAsl IPOHULIAEMOCTb, TEIJIOBOE paciuupeHue u ap.). Ilupo- u
MbE30UIEKTpHYECKHE CBOMCTBA. ONTHYECKHE CBOWCTBA KPUCTAIIIOB. DHAHTHOMOP(U3M.

4. Obwas KpuCmanioxumusl.

Tumel XUMUYECKON CBSI3M B KPUCTALIAX. XapakTep KPUCTAIMYECKOW CTPYKTYphl. KoopnuHannoHHBIC
(MOHOJIMTHBIE), OCTPOBHBIE, LIETIOUEUHBIE, CIOMCTHIE, KapKacHble CTPYKTypbl. OnucaHue CTPyKTYp B TEpMHHAX
wioTHeHmuX maposbix ynakoBok (1Y) u miotaelmux mapossix kiagok (ITIHK). KoopaunanmonHsle yncna,
KOOpAMHALMOHHBIE onudAps! U mycToTsl B [TITY u [TIHK. Cnoitrocts ITHIY.

Kpucramnoxumudeckue pajnychl aToMOB. MeTaiuindeckrie U HOHHbIE paanychl. KoagdunueHTt mioTHocTH
YIAKOBKM METAJNIMYECKUX M HOHHBIX KpUCTAUIOB. KoOBaleHTHblE M BaH-IEP-BaalbCOBBI pPAIUYChl; HX
WCIIOJIb30BaHKE JIJIsl TTOCTPOCHUST MOJIeeld MOJIeKyJl M n3ydeHHus KoH(opmaiuu Molekyid. [IpocTpaHcTBeHHBIE
HanpsoKeHUs B MoseKynax. KoahuimeHT mioTHOCTH yIaKOBKH MOJIEKYJISPHBIX KPUCTAILIOB.

Kpucrannoxumnueckue siBnenus. MzoctpykrypHocts. W3omopdusm. Tumsr mzomopdusma. Tepusie
pacTBOPHI 3aMEICHNs], BHEAPEHHS U BHIYUTAHUS.

5. ObobweHHas KpUCmMan1oXumMusl

KongencupoBannble (a3pl ¢ pa3IMdHON CTEMEHBIO YIOpsmodYeHHOCTH. KpHucTrammbl ¢ 9acTUYHOM
HEYNOPAJOUYEHHOCTBI0. MHUKpPOIBOMHUKOBAHHWE, IOJNMCHUHTETHUECKHE CpPOCTKH. JlOMEHHBIE CTpPYKTYpBHI.
DJIeMeHTHI OMKHETO, CPEAHETO U TATBHETO TOPSIKA B KUIKOCTSIX.

5. O06pa3oBaTre/ibHbIE TEXHOJIOTHHU

YUmenue nexkyuil 1O JAHHOW JHCHUIUIMHE PEKOMEHIYETCS MPOBOJHUTH C HCIOJIb30BAHUEM
MYJIbTUMEIUMHBIX IIPE3CHTALUN.
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Mynomumeouiinas npezenmayus, BHITIOJIHEHHAs cpeacTBamu mporpammbl Microsoft PowerPoint
MO3BOJIIET TPEMOJABATENI0 YETKO CTPYKTYpPHUpPOBaTh MaTepHall JIEKIMH, HKOHOMHUTH BpeMs,
3aTpaynMBaeMoe Ha M300paXeHUE C UCTIOIH30BAHUEM MeJia M JIOCKU CXEM, HamucaHue GopMyIl U IPyTrux
CJIOKHBIX OOBEKTOB, YTO JAET BO3MOXKHOCTh YBEIMUYUTh 00bEM H3JaraemMoro marepuaia. Kpome toro,
IIPE3CHTALMs 03BOJSET OYEHb XOPOLIO MIUIFOCTPUPOBATH JIEKLHUIO HE TOJIBKO CXEMaMHU U PUCYHKAMH,
KOTOpBIE €CTh B Y4€OHBIX MOCOOUSIX, HO M MOJHOLUBETHBIMH (oTorpadusiMu, pUCYHKAMH, OPTpEeTaMu
yYeHBIX U T.J. MyJbTHMEIHMiHAs TMpe3eHTalus IO3BOJISIET OTOOPa3UTh (U3NYECKHEe M XUMHUYECKHUE
MPOLECCHl B TUHAMHUKE, YTO MO3BOJISICT 3HAYUTENIHHO YIYUIIUTh BOCHPUATHE MaTepuasia CTYACHTAMHU.
CryneHTtaM NpenoCTaBisETCS  BO3MOXKHOCTb  KONMPOBAaHUS  NPE3CHTAUUMN A8  BBIIOJIHEHUS
CaMOCTOSITeNIbHOM paboThl, MOJATOTOBKU K TEKYIIEMY, NMPOMEXKYTOYHOMY U HUTOTOBOMY KOHTPOIIIO -
3auery.

[Ipun paboTe B MaJOYHMCIEHHBIX TPYIIax IeIecooOpa3HO HCIOJIb30BAaTh AMANOTOBYI0 (hopmy
NPOBENCHUS JICKIMOHHBIX 3aHATHH C HCIOJB30BAaHHMEM DJJIEMEHTOB NPAKTUYECKUX 3aHATHH,
MIOCTaHOBKOM U pelIeHHeM MPOOJIIEMHBIX U CUTYAl[MOHHBIX 3aJJaHUH U T.1.

B pamkax JIEKIIMOHHBIX 3aHATUN 3aCIyHIMBAIOTCSA U 00CYKIAIOTCS TOATOTOBJIEHHbIE CTYACHTaMU
pedepaTuBHBIE paOOTHI.

Ilpakmuueckue pabomwir: Vicionb3yeTrcs TEXHOJOTUS IPOBEIEHUS MPAKTHUECKUX padoT B
TPaIULIMOHHON (popMe — Ha MOJENAX KPUCTAUIMYECKHX PEIIeTOK, B COYETAaHUU C BHUPTYaIbHBIMU
M300paXEHUSIMU MOJENIEH KPUCTAIIMYECKUX. AKTUBHO-AEATEIbHBIA MOAXO0M K OOYYEHMIO CTYACHTOB
KPUCTAIJIOXUMHUHM  pealu3yeTcs B HHJIMBUIYalbHOM  BBINOJHEHWH MPAKTHUYECKUX paboT U
MHOTOBapHaHTHOM XapakTepe 3ajaHuil. OTYeThl BBHIMONHAIOTCS CTYACHTAMH B MPOCTONW NMHUCHMEHHOW
dbopme, a Takke B DIIEKTPOHHOM BapHaHTE.

Ilpu nposedenuu nadopamopnozo npaxmukyma HEOOXOIUMO CO34aTh YCIOBUS IS
MaKCHUMaJIbHO CaMOCTOSITEIbHOTO BBIMOJIHEHUS CTYyIAEHTaMH JabopaTopHbix pabot. Ilostomy mpu
IPOBEJCHUH JTAOOPAaTOPHOIO 3aHATHS IPETOAABATENI0 PEKOMEHYETCS:

e [IpoBenenue skcpecc-onpoca (B yCTHOW MM TECTOBOU (hopMe) IO TEOPETUIECKOMY MaTepHainy,

HE00X0AMMOMY JUISl BBIMIOJIHEHUS pabOTHI (C OLIEHKOI).

e [IpoBepka IIaHOB BBINIOJIHEHUS J1aOOPATOPHBIX PabOT, MOATOTOBIEHHBIX CTYAEHTOM B paMKax

CaMOCTOSITENIbHON paboThI (C OLIEHKOI).

e Ormenka paboOTHI CTy/IeHTa B J1a0OPaTOPUHU U TTOJTYYEHHBIX UM PE3YJIbTATOB (C OLIEHKOM).
e IIpoBepka oT4yeTa O BHITOJIHEHHOW JTaOOpaTOpHOM paboTe (C OIEHKOM).

JlabopaTopHble 3aHATHs (PabOThI) MPOBOASTCS MOCTE MU3YYECHHS OINPEIACICHHOrO paszena. ITo
3aHATUS, KOHTPOJIUPYIOIINE 3HAHUS, YMEHHS U HaBBIKU.

[Ipu 3amurte nabopaTopHO pabOTHI CTYACHT JIOJDKEH YMETh OOBSICHATH 1€, 3aJa4H, XOJ
NpOBEEeHUsT pabOThl, €€ pe3yabTaThbl, CJeNaHHbIE BBIBOJABI, a TaKXe OCHOBHbBIE KOHCTPYKTHBHBIE
0COOEHHOCTH HCIOIb3YEMOT0 000py10BaHUS.

[lepeuenp  WHPOPMALMOHHBIX  TEXHOJOTMH,  MCIOJB3YeMbIX  IMpPH  OCYIIECTBICHUHU
00pa30BaTeNbHOTO MpoIiecca Mo JUCHUILUINHE: TEXHOJIOTMH CMEIIaHHOTO 00yUeHuSs.

6. YueOHO-MeTOAMYECKOE 00ecreYeHne CaMOCTOsITeIbHOM padoThl 00y4YaroLUXCst

CamocTrosarenbHas paboTa CTyJeHTa MpPeanoiaraeT CaMOCTOSTEIbHYIO MOATOTOBKY TEOPETUUYECKUX
pa3ienoB M HU3yuyeHHEe METOAMYECKHMX MaTepHajoB MpU IOATOTOBKE K JabOpaTOpHbIM paboTam,
O(QOpPMIICHUH OTYETOB IO MPOJENaHHBIM JaOOPAaTOPHBIM pPAabOTaM, TEOPETHUECKYIO MOATOTOBKY K
KOHTPOJILHBIM paboTaM B popme codeceoBaHUs MO0 BOIPOCaM pazjena.

Y4eOHo-MeToIuYeCKOe OOecreyeHne CaMOCTOATEIbHOW paboThl CTYAEHTOB MpPH H3YYEHHH
JUCUMIUIMHBL  «KpHCTasIoXuMus»  MPEJICTaBI€HO  METOAWYECKMMHU  pa3paboTkamMu  KadeIpbl
HEOPraHWYECKON M aHAIUTUYECKON XMMHH MIBaHOBCKOTO rOCYJapCTBEHHOTO YHUBEPCUTETA.

JUiss  TeKyllero KOHTPOJS 3HAHWH HCHOJB3YeTCsl KOHTPOJBHBIX 33JaHUsl [0 TeMaM
71a00paTOPHOro MPAKTHUKYMA.
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7. XapakTepUCTHKA OLEHOYHBIX CPEICTB /IS TEKYIIero KOHTPOJISI YCIeBAeMOCTH H
NMPOMEKYTOYHOH aTTECTAUHN 00YYAIOIIUXCS M0 THCIUTIIHHE

CucreMa KOHTPOJIS TIO KypCy BKJIFOYAET: BXOJHON KOHTPOJIb (TECT Ha 3HAHUE CTYJCHTOM OCHOB
XMMHH); TEKYIIUH KOHTPOJIb U HTOTOBBIN KOHTPOJIb TI0 KypCy — 3a4er.

KauectBo ocBoeHHs CTYACHTOM Marcpuajia AJUCHUILIMHBI OLICHHMBACTCA Ha 3a4cCTe, KOTOpBIfI
MIPOXOJIUT 110 CMEIIAHHOW YCTHO-MTUCHhbMEHHOM (hopMe.

Texymuii KOHTPOJb MpEIoiaracT MPOBEACHUE MPOBEPOUYHBIX KOHTPOJBHBIX pabOT, a Takke
pe3yJIbTaThI BBITIOJIHEHUS JTa00PATOPHOTO MpakTHKyMa. [lepen kaxxaoi 1abopaTopHoit paboTol BeaeTcs
OmpoC-OMyCK K JaboparopHoit pabore. CTymeHT o00s3aH TIOKa3aTh 3HAaHUS HEOOXOAMMOTO
TEOPETUYECKOT0 MaTepuana U METOJUK BBIOJHEHUs paboThl. [locne kakaol abopaTopHOH paboThI
CTYACHT MHIIET OTYET U 3AIUIIAET eT0 Mepe]] MPETo aBaTeIIeM.

B kauecTBe MTOTOBOIO KOHTPOJISI MCHOJB3YETCS TPAJAMIMOHHAS CHUCTEMa IMPOBEICHUS 3aueTa C
OHGHKOI\/JI 1o 6I/IJICTy IIpHU YCTHO-IIUCBbMCHHOM WHAWBUAYAJILHOM OIIPOCC, KOTOPAsA BKIIIOYACT BOIPOCHL
pa3iesioB Kypca U MPaKTUIECKOE 3a/IaHue.

Kpumepuu OYEHKU 3ayema.

o OLIEHKa «OTJIMYHO» BBICTABJISIETCS CTYACHTY, €CJIU MOJHOCTBIO PACKPBITO COJEpPKAHUE
BOIIPOCOB OMJIeTa M MPABHIBHO BBIITOJHEHO 33/1aHUE,

o OLIEHKA «XOpOLIO» BBICTABIAETCS CTYACHTY, €CIM OAMH M3 BOIPOCOB PACKPHIT
YaCTUYHO;

. OLIEHKAa «YyJIOBJIETBOPUTEIbHO» BBICTABIISAETCS CTYJIEHTY, €CIM JaH IOJIHBIM OTBET
TOJIBKO Ha OJMH U3 MPEAJI0KEHHBIX BOIIPOCOB MJIM UMEIOTCS CYIECTBEHHbIE HETOYHOCTH
B OTBETax Ha 00a BOIPOCa, a TAK)KE HE MOJIHOCTBIO BHIIOJIHEHO 3a/aHUE,;

. OLIEHKAa «HEYIOBJIETBOPUTEIbHO» BBICTABIISAETCA CTYJCHTY, €CJIU OTBETHl HA BOIIPOCHI
OTCYTCTBYIOT WJIM €CJIM JJaHbl OIIMOOYHBIE OTBETHI HA KaX/bIil BOIPOC U HE BBIITOJIHEHO
3a/laHue.

8. YueOHO-MeTOAMYeCKOe U HH(OPMAIIHOHHOE o0ecTieyeHe T CIHIIHHbI

OcHoBHas1 JInTepaTypa

1. Eropos-Tucmenko IO.K. Kpucramiorpaguss ¥  KpUCTAUIOXUMHS: y4yeOHUK/  1OA
pen.akagemuka B.C. Ypycosa.-M.: KJIY, 2010.-588c.

2. bacanaes, I0.M. Kpucrannopusuka u kpuctamioxumus : yaedbHoe nocodue / FO.M. bacanaes ;
MunuctepctBo oOpazoBanuss u Hayku Poccuiickoit ®enepannu, denepaibHOEe ToCyIapCTBEHHOE
OrJuKeTHOe  00pa3oBaTeNbHOE  YUPEXKICHHME  BBICHIETO  MPO(EecCHOHAIbHOrO  00pa3oBaHUs
«KemepoBcknil rocyaapcTBeHHbIM yHUBepcUTeT». - KemepoBo : KeMepoBCkMiII TroCyaapCTBEHHBIN
yHuBepcuret, 2014. - 403 c. : un. - bubaunorp. B kH. - ISBN 978-5-8353-1712-7; [DnekrpoHHBII
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=278304

3. IlyraueB, B.M. Kpucrauoxumus : yueOHoe mocobue / B.M. Ilyraues. - Kemeposo
KemepoBckuit rocynapctBeHHblii yHuBepcuter, 2013. - 104 c. - ISBN 978-5-8353-1322-8 ;
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=232461

4. Tomumun, B.M. ®usnyeckoe wMatepuanoBeneHue. B 2 wyacTax : ydeOHoe mocobue /
B.W. Tomunun, H.IL. Tomununa, B.A.baxtuna. - KpacnHospck : Cubupckuili ¢enepanbHbIi
yauBepcuret, 2012. - Y. 1. IlaccuBnbie nmanektpuku. - 280 c. - ISBN 978-5-7638-2510-7 ;
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=229343

5. bparuna, B.M. Kpucramnorpadpusi, MuHepaisorus u oOoraiieHue IMOJIe3HBIX HCKONAEMbIX :
yuebHoe nocobue / B.W. bparuna ; MunucrepctBo oOpa3oBanusi U Hayku Poccuiickoit @enepanuu,
Cubupckuit ®enepanbhblii yHuBepcureT. - KpacHosipck : Cubupckuii (enepaibHblii YHUBEPCHUTET,
2012. - 152 c. : w., cxem., Ta0i. - bubmmorp. B kxH. - 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. Kpucramnorpagust 1 MuHepanorus : 1a00paTOpHBI NMpakTUKyM / MHUHHUCTEPCTBO 00pa3oBaHUs H
Hayku Poccuiickoit ®enepaunu, @DenepalibHOe TOCYAapCTBEHHOE aBTOHOMHOE 00pa3oBaTeiIbHOE
yupexxaeHue Beiciiero rnpodeccruoHanbHOoro  obpasoBanusi  «CeBepo-KaBkasckuii  denepanbHbIit
yHuBepcuteT» ; aBT.-cocT. E.FO. Tymanosa, K.B. Ymanxunona. - Crasponois : CKOVY, 2016. - 87 c. :
WL - bubnuorp. B KH. ; [DnexTpoHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=458060

2. Anukuna, B.1. OcHoBbl kpuctamiorpaguu u aeeKTsl KPUCTAUINIECKOTO CTPOCHUS : MPAKTHKYM /
B.1. Annkuna, A.C. Canaposa. - KpacHosipck : Cubupckuit henepanbabiii yausepcutet, 2011. - 146 c. -
ISBN 978-5-7638-2195-6 ; To xKe [DnexTpoHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=229366

Pecypcbl HHpOPMALMOHHO-TEIEKOMMYHUKAIIUOHHOM ceTH «AHTEepHeT»:

Cuctema DJIGKTPOHHOM TOMJIEPKKHA 00pa3oBaTeslbHOrO mporecca «Moil  YHHUBEPCHUTET)
https://uni.ivanovo.ac.ru.

[Ipodeccronanpubie 6236l TaHHBIX U HH)OPMAITHOHHO-CIIPABOYHBIE CHCTEMBI:

2BC «YHHBEPCUTETCKAS ouoIMoTeKa OHJIANH» www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
DeKTpOHHAs OoubmoTeka Nsl'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-

resursy/elibnew
Onekrponnsiii katagor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek
[IporpamMHOe oOecrieueHue: omepanuoHHas cucrema Microsoft Windows, maker odHCHBIX
nporpamm Microsoft Office, untepuer-opaysep Internet Explorer, Moii yausepcurer.
XUMHYECKUH KaTajor: XuMU4Yeckue pecypcol Pynera http:// www.ximicat.com/
[TopTran ¢pyHaaMeHTaIBbHOIO XUMUYECKOTo obpa3oBanus Poccun http:// www.chemnet.ru
XuMuK: caiiT o xumuu 1 XUMHKOB http://www.xumuk.ru/
Xumuueckuit cepsep http://www.Himhelp.ru.

9. MatepunajibHO-TeXHHYeCKoe o0ecnedeHue T CIUTIIHHBI

Y4eOHble ayIUTOPUH:

- JUId TIPOBEJICHMS 3aHATUH JIGKLIMOHHOTO THUIA C KOMIUIEKTOM CIELUAIN3UPOBAHHONW yueOHOM
MeOenu W TEeXHMYECKUMHU CpeICTBaMU OOYYEHMs, CIyXKallMMHU JUIsl TIpPEeIOCTaBlIEHUs ydeOHOU
uHpopManuu O0JIBIION ayIUTOPHH;

- JUId TPOBEICHUS 3aHATHH CEMHUHApCKOrO THIA, KOHCYJIbTALMWA, TEKYHIEro KOHTPOJIS H
POMEKYTOUHOU aTTECTAllMM ¢ KOMIUIEKTOM CHEelMaIM3MPOBAHHON yueOHON MeOenn U TEXHUYECKUMHU
cpencTBaMu OOy4IeHUS;

JlaGopatopus, ocHaleHHast 1a0OpaTOPHBIM 000PYIOBAaHHEM, KOMILJIEKTOM CIIEHUAIN3UPOBAHHON
yueOHOI MeOeNn U TEXHUYECKUMH CPEeICTBAMU O0YUEHHUS.

[Tomerenne 11 caMOCTOSITENbHON pPabOThI, OCHAIIEHHOE KOMIUIEKTOM CIIEHUAIM3UPOBAHHON
yaeOHON MeOenn, KOMITBIOTEPHOW TEXHUKOW C BO3MOXXHOCTBIO TOAKIIOYEHUSI K ceTH «VHTepHeT» u
obecnieuennem goctyma B DUOC.

JlemoHCcTpanMoHHOE 00O0py/IOBaHUE U Y4eOHO-HAIJISIAHBIE MOCOOMS UIsl 3aHATUN JIEKIIMOHHOTO
TUNa, 00eCleYnBaONINe TeMAaTHYEeCKUe WIUTIOCTPALUU (JeMOHCTpallMOHHOE 00opynoBaHHE (MOJENH,
MaKeThl, JIEMOHCTPALlMOHHBIE YCTPOICTBA; 3IEKTPOHHBIE MOCOOUs (Tpe3eHTaIM), TIeyaTHble mocoOus
(TaGMUIIBI, CXEMBI).
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ABTOp paboueil mnporpaMMbl JMCHUILUIMHBI. JIOUEHT KadeIpbl

MpUKIIATHOW XuMuH, K.X.H. Jlopodeera FO.C.

[IporpamMa paccMOoTpeHa W yTBEpXKIEHa Ha 3acedaHuu Kaderpbl
npukiaaaHor xumuu 29 asrycra 2024 r., npotokon Ne 14,

[Tporpamma oGHOBIIEHA

MIPOTOKOJI 3aceanus Kadenpnl Ne OT « »

CornacoBaHo:

PykoBoautens OII T.II. KycroBa
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