OcHoBHas npodeccuoHanbHas oOpazoBareibHas MporpaMma
04.04.01 Xumus
(MuuoBaTHKa B XUMHUH U XUMHUYECKOM 00pa30BaHUN)

MuHHCTEpPCTBO HAYKHU U BbicIIero odopasosanusi Poccuiickoii ®@enepaunu

WUBAHOBCKHWI I'OCYJAPCTBEHHBI YHUBEPCUTET

Kadenpa pynnamenTanbHOM 1 MPUKIATHON XUMUAN

OJIOBPEHO:
PykosoauTens Ol

Liz ;"f T.IN. KycroBa

ot
(OANKCHL)

« 1 » 98 2047 .

Pabouas nporpamMma QM CHUILIHHbI
Kunkokpucramandeckue MaTepuaibl

YpoBeHb BEICIIEr0 00pa3oBaHUs: MarmcTparypa

KBanudukarus BbITyCKHUKA! MarucTp

Hamnpanenue nmoaroToBku: 04.04.01 Xumus

Hanpasnennocts (mpoduiib) WNHHoBaTHKa B XUMUU U XUMHUYECKOM 00pa30BaHUU

00pa30BaTebHOI MPOrpaMMBl:

HMBanoBo



OcHoBHas npodeccuoHanbHas oOpazoBareibHas MporpaMma
04.04.01 Xumus
(MuuoBaTHKa B XUMHUH U XUMHUYECKOM 00pa30BaHUN)

1. Ilen ocBOEHMS UCHMIIIMHBI

OcHOBHBIE 1LI€TM OCBOECHMS AMCLUMILIMHBL: TOJIY4YEHHE OOYy4YarolMMUCS NPEACTaBICHUNH O
ME30MOP(P)HOM TEPMOJMHAMUYECKOM COCTOSIHUM BEIIECTBA, a TaKXKe H3y4yeHHE B3aUMOCBS3U
KUJKOKPUCTAJUIMYECKUX CBOMCTB CO CTPYKTYpOM OPraHMYECKMX COCIUHEHUW I JajJbHEHIIETro
IIPUMEHEHNs 3HaHWM B HAy4YHO-HCCIENOBATEIIBCKOW, HAayYHO-IIPOM3BOACTBEHHOM M I€AAarorn4yecKou
NeSITeIbHOCTH. B YHUBEPCHUTETCKOM OOpa30BaHMM HM3y4YEHUE TUCHUIUIMHBI «OKHIKOKpPHCTAITHYECKUE
MaTepHalbl» HEOOXOAUMO, NMOCKOIbKY ME30MOp(hHOE (KHIKOKPHCTAIIMUYECKOE) COCTOSIHUE CBSI3aHO C
pa3sBUTHEM OOIIEH TEOpHH KOHICHCHUPOBAHHBIX Cpel, ¥ B HEM 3aJ0KEHbl HEOrpaHHMYCHHBIC
BO3MOXKHOCTH B OTHOILIEHMM DPAa3HOOOPA3HbIX OOJIaCTed NpPHUMEHEHHMs B HACTOSIIEM U OJecTsliue
NEPCIIEKTUBBI B OyAyILIEM.

2. MecTo mucuuiiimHbl B cTpykType OIl

Huctumnmba <«OKuaKoKpUCTaUTMUECKUe MaTepuaibl» OTHOCHTCA K  00s3aTENbHON  4YacTu
00pa3oBaTenbHON MpOorpaMMbl (00s3aTeNbHAsT JUCIUIUIMHA). Y CIICIIHOE OCBOCHUE JAHHOU JAUCIUIUIMHBI
OyzneT cnocoOCTBOBAaTh TOTOBHOCTHU CTYJIEHTOB K OCBOCHHIO AUCHMILIUH: «[IpuopuTeTHBIC HAMIpaBIeHUS
pasButusa xumun B XXI Bekey, «JluHamuyeckas OUOXUMUS», MPOXOXKICHUIO MPOU3BOJCTBEHHOU U
MPEIIUIUIOMHON TPAKTHK, HAYYHO-MCCIIEA0BATEIbCKOM pabOTHI.

CTyneHT, NpUCTYNAOUUMi K M3YYCHUIO JUCUUIUIMHBI, JOJDKEH 00JaJaTh 3HAHUSMH, YMEHHUSIMU,
HABBIKAMU/OTIBITOM MPAKTUYECKON JeATeIbHOCTH B 00JIacTH (PU3MYECKOW M OpraHM4ecKod XHUMHUU
(OCHOBHBIC TIOHATHS W 3aKOHBI, XMMHYECKHE CBs3H, (ha30BBIC IEPEXOJbI, arperaTHbIE COCTOSHUS,
3aKOHBI TEPMOJMHAMUKH, OCOOCHHOCTH CTPOCHHS OPraHUYECKUX COCAMHEHUH W T.A.), a TaKKe
3HAHHUSIMH, YMCHHUSIMH, HABBIKAMH/OIBITOM MPAKTHYECKON JEATCILHOCTH, MOJIYICHHBIMH paHee B XOJIe
M3y4eHUs: JUCHUIUIMH «['eTepouukinyeckue W IMoauapoMaThyecKue coequHeHus», «KommbrorepHoe
MOJICIUPOBAHUE U CTPYKTYPHAS XUMUSD).

st ocBOGHUSI TaHHOW JUCIUTUTMHBI 00YUYaIOIIUNUCS JIOJDKEH:

3HaTh:

- HOMEHKJIATYPY OPTaHHUYECKUX COCAMHCHHUIA;

- OCHOBHBIE TOHSATUS U 3aKOHBI (DU3MYECKOW M OPraHu4YecKol XUMHH (XUMHUYECKHE CBSI3H,
(da3oBbIC MTEPEXO/IbI, arpeTraTHBIC COCTOSIHUS, 3aKOHBI TEPMOJIUHAMUKH U T.1IL.);

- 0COOEHHOCTHU CTPOCHHS APOMATUYECKUX COSAMHEHUN; KOHIETIIHIO ME30OMEPHH.

YmMmernb:

- OCYIIECTBIISITh  MPOEKTHO-UCCIENOBATENbCKYIO  ACSITENbHOCTh B paMKaxX  H3ydaeMoi
JUCITUTIIAHBI,

- XapaKTepU30BaTh U OIEHUBATh PE3YNIbTAThI, TOJyYeHHbIE CAMUM COOOM U IPYTHUMH CTY/IC€HTAMHU.

HNmets:

- HaBBIKU BBITIOJIHEHHS TaO0OPATOPHOTO U KOMIBIOTEPHOTO SKCIIEPUMEHTA 110 XUMHUU;

- 0a30BbIC HABBIKW aHAJIN3A JJAHHBIX TCOPETUUYSCKUX U IKCIIEPUMEHTATBHBIX HCCIICI0BAHUM;

- OIIBITOM BBITIOJIHEHUSI IPOEKTHO-UCCIIEIOBATENbCKUX 3a/IaHUM;

- croco6amMu MOKUCKa U TIepepadOTKU MPeIMETHON MH(OpMAIUY 10 U3ydaeMou rpobieme;

- METOJIaM1 0O€30IMaCHOTO OOpAIEHHS C XUMHUYECKHUMH PEaKTUBAMU U XUMUYECKOU MOCYHOH.

3. IlllanupyemMble pe3yJbTaThl 00yUeHHs 110 JHCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHUIO KOTOPHIX CMIOCOOCTBYET AUCHUIINHA

[Tpu ocBOGHUU TUCHMITIMHBI (POPMUPYIOTCS CIIEAYIOIIME KOMIIETeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o nanHOMY HanpaBiIeHHUIO OATOTOBKU:

obmenpodeccuonansHbie (OITK):
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OIIK-1 CnocoOeH BBINONHATH KOMIUIEKCHBIE 3KCIICPUMEHTAIbHBIE M PacYeTHO-TCOPETHYECKHE
UCCIICIOBaHUS B M30paHHON OOJIACTH XMMHHM MJIM CMEXHBIX HayK C HCIIOJIb30BAaHHEM COBPEMEHHBIX
npuOOpOB, MPOrPaMMHOTO obecriedeHns 1 6a3 JaHHBIX TPO(ECCHOHATHHOTO HA3HAYCHUS

OIIK-2 Cnocoben  aHamu3upoBaTh, HHTEPHOPETUPOBATH M 0000mIaTh  pE3yJabTATHI
SKCIIEPUMEHTAIBHBIX M PAaCUETHO-TEOPETHUECKUX padoT B M30paHHON OONACTH XUMHU WM CMEXKHBIX
HayK

[Tpodeccuonanbusie (I1K):

IIK-3 CriocoGeH BBISBIATH aKTyalbHbIC HAYYHbIE TPOOJIEMBI B XUMHUH, B TOM YHCIIE HAXOSIIUECS
Ha CTBIKE Pa3JIMYHBIX 00IacTell HayK U pa3padaThIBaTh MOIXO/BI K UX PEIICHUIO

3.2. [lepeyens NJIAHHPYEMBIX Pe3yJLTATOB O0y4YeHUS] MO JAMCHUILUIMHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTHKeHHUs (POPMUPYeEMbIX KOMIIeTeHIIU

B pe3ynbrare ocBO€HUS AUCHUIIIMHBI 00 yYaIOLIUICS TOJIKEH:

e 3HaTb:

- 0COOCHHOCTH MOJICKYJISIPHOM CTPYKTYpBI Me30reHHbIX Mojiekyl (OITK-2);

- OCHOBHBIC TUIIBI )KUJIKUX KprCTAILIOB U Me3oda3 (OI1K-2);

- B3aUMOCBSI3b XUMUYECKOTO CTPOeHHs MOJsieKy co cBoiictBamu JKK (OITK-2);

- HOMCHKJIATYpy ¥ METOJIbl CHHTE3a OCHOBHBIX KJIACCOB KajlaMUTHBIX Me3oreHoB (OITK-2);

- ocHOBHbIE MeTo/bl uccienoBanus JKK (TeopeTnueckue OCHOBBI U HUCIIOJIB3YEMYIO amlmnapaTtypy)
(OIIK-1);

- OCHOBHbBIE HCTOYHUKHA HHGPOpPMAIMU O CBOMCTBax BemlecTB (0a3bpl JaHHBIX, 3IIEKTPOHHO-
oubmmoreunsie cucremsl) (OI1K-2)

e YMeTh.
- UHTEPIPETHUPOBATh, XapaKTEPHU30BaTh U OIICHUBATh YKCIEPUMEHTAIbHBIC JTaHHBIE O CBOMCTBAX
XK (OIIK-1);

- BBIOJHATH 3D MOJNEKYISIpHBIX CTPYKTYP ME30T€HOB, BBITIOIHATH KOMITBIOTEPHBIA SKCIIEPUMEHT
1o uccieaoBanmio u3 ceoicts (OIMK-1);

- BBISIBJISITH B3aMMOCBSI3b MEX/Y CBOMCTBaMH U cTpoeHueM Me3oreHos (I11K-3);

- TI0JIB30BATHCS MOJSIPH3ALHOHHBIM MHKPOCKOIIOM ¢ TepMocTonukoM (OITK-1);

- TOTOBUTH Ipenapatsl A uzydenus JKK maTepuanoB MeTo1oM MOJSPU3ALMOHHON MUKPOCKOIIMH
(OIIK-1);

- OTIPENIENSATh TeMIIEpaTypbl (Pa30BbIX MEPEX0I0B U TEPMOCTAOUIBLHOCTh Me30(a3bl MyTeM aHaIU3a
JKCTepuMeHTaIbHBIX AaHHbIX (OITK-1);

- QHATM3UPOBATh M HAXOAUTh UCTOYHUKH Hay4HOU nH(bopmarmu (OI1K-2).

e MHmers:

- MPAKTUYECKHH OMBIT MCIOJB30BaHMUS MOHATUHHO-TEPMHUHOJIOIHYecKoro sizpika Hayku o JKK
cocrosiauu (OITK-2);

- IPAaKTUYECKUN OIBIT HCIIOJIb30BAaHHUS OCHOBHBIX METO/OB 3KCIEPUMEHTAIBHBIX HCCIIEIO0BAHHMA
xumudeckux mporecco (OITK-1);

- HaBBIKM aHaJIM3a U MaTeMaTU4eCKOH 00pabOTKU MOTYyYEHHBIX PE3YJIbTAaTOB SKCIIEPUMEHTAIBHBIX
U Teopetudeckux uccnenaoBanuit (OITK-1);

- HaBbIKaMH IMOMCKaA U MepepaboTKu npeaMeTHON nHdopmarun no uzyyaemoit npodneme (OIIK-2,
[K-3).

4. O0beM U coep:kaHue TUCHUTITHHBI
O0BeM IUCIUIUIMHEBI COCTABIAET 8 3aUeTHBIX eanHuL, 288 yacos.
BO BTOPOM ceMecTpe — 3 3adeTHbIe enuHuIel, 108 gacos, 3auet
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B TpETheM cemecTpe — 5 3aueTHbIX equnull, 180 yacos, sk3ameH
no pasgeiam (Temam),
TPYA0EMKOCTBIO 3aHATHH JIEKIIHOHHO-CEMHHAPCKOT0 THUIA

OO0beM MHOW KOHTAaKTHOH pabOThI M CaMOCTOSATEIBHOM pabOThl 00ydYaIoOUIerocs MO TUCIUILIMHE
yKa3aH B y4eOHOM IIJIaHe 00pa30BaTeIbHON IPOrPaMMBbI.

4.1. Conep:xaHue JAUCHUNJIMHBI

COOTHECEHHOE€ C¢ BHJIAaMHU H

Ne Bunbl 3aHATHHA, MX DOpMBI TEKYILETO
1/ Pasnensr (TeMbr) o0beM KOHTPOJIS YCIIEBAEMOCTH
i TV CLIUTUTHHBI @
g 3ansatus | 3aHATUSA DopMBI IPOMEKYTOUHOMN
3 JEKIHOH | CeMHHap- aTTecTaluu
-HOTO CKOTO
TUIA TUIA
1. BBoaHrIi. Beenenue B 2 2 4 npakt. | [luceMeHHast KOHTpOJIbHAs
pobaeMaTuKy JUCLMILIMHBI, 3aHATHE | pabora
IIpe/ICTaBICHHE paboueii
IIPOrpaMMBbl, OCMBICIICHHE
TpeOOBaHMH K  OpraHU3aINH
npoiecca o0yueHus,
CaMOCTOSITENIbHOM ~ paboTBl U
¢dbopm arTecTanu.
OcHoBHbIE MIOHSTHUS
aucuuIuIMHel. Micropus pa3BuTHs
yuenus o JKK.
2. | KuakokpucTtauimieckoe 2 4
COCTOSIHUE — CaMOCTOSITEIILHOE
TEPMOIMHAMHUYECKOE COCTOSIHNE
3. | KanamutHseie ME30TeHbl. | 2 4 4 mpakt. | OTyeT mNO MNpaKTHYECKOU
XUMHUECKUE 0COOEHHOCTH 3aHATHE | paboTe
HeaMPUPUIBHBIX  COEAMHEHU,
00pa3yIOMIMX KUAKHE KPUCTAIIIBI
4. | B3auMoOCBsI3b CBOWCTB BEIIECTB, | 2 4 4 mpakt. | IlucbMeHHast KOHTpOJbHas
JATOTIIAX Me3oda3zy, c 3aHsiTHE | paboTa
XUMHUYECKUM cTpoeHueM. [Ipoune OTueT 1O NPAKTUYECKOM
KJIACCHI ME30T€HOB pabote
HTtoro 3a cemectp: 14 12 3auer
1. | Metonst uccienoBanus | 3 6 6 mpakt. | [lucbMeHHass KOHTPOJIbHAS
Me30MOP(HBIX CBOWCTB 3aHATHE | paboTa
OTyer mnO NpaKTUYECKOU
pabote
2. | OcHOBHBIE 00JIACTM TpPUMEHEHHUs | 3 6 6 npakt. | [lucbMeHHass KOHTpOJIbHAS
KK marepuanos 3aHsTHE | paboTa
OTueT 1O MPAKTHYECKOM
pabote
3. | Hanomarepuansl Ha ocHoBe KK | 3 6 4 mpakt. | IlucbMeHHast KOHTpPOJbHas
KOMITO3HUITU I 3aHsTHE | paboTa
OTueT 1O MPAKTHYECKOM
pabote
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4. | CynpamonekynsipHas Xumus B | 3 6 4 npakt. | [lucekMeHHast KOHTpOJIbHAs
coznanuu KK koMmruiekcos 3aHsTHE | pabota
OTtyer 1O NPAKTHUUECKOUN
pabore
5. | 3akimroueHue. Anammz | 3 2 TIPaKT.
pe3yNbTaToB OCBOCHUS 3aHsTHE
JTUCIUTLTAHBI
HTroro 3a cemectp: 24 22 DK3aMeH
HToro no aucuuninHe: 38 34

4.2. PazBepHyTO€ ONMUCAHHE CO/IEPKAHNS TUCHHUIJIMHBI MO pa3aejaM (TeMaMm)
CTpyKTypa H coep;KaHHe TeOPeTHYeCKOH YacTH

1. Beenenue. OcHoBHbIe noHATHA. VcTopus passutus yuenus o JKK marepuanax.

2. KuKoKpHUCTaUIMYECKOE COCTOSHUE — CAMOCTOSITEIbHOE TEPMOIMHAMUYECKOE COCTOSTHUE.

3. KajamuTHble Me30T€HBl (XMMHYECKHE OCOOCHHOCTH HeaM(PU(PUIbHBIX COECIUHEHHUH,
00pa3yIoMX KHUIKAE KPUCTAJUIBI; B3aMMOCBSI3b ME30MOP(HBIX CBOICTB ¢ XMMHYECKHM CTPOCHHEM;
OCHOBHBIE KJIACCHI KAJIAMUTHBIX ME30T€HOB U UX HOMEHKJIATypa).

4. MeTo/1bl CHHTE3a HEKOTOPBIX KJIaCCOB KaJaMUTHBIX ME30TE€HOB.

5. Ilpoune knaccel Me30reHoB (6aHaHO- U V-00pa3Hble ME30T€HbI, JUOTPOIHbIE, JUCKOTHYECKUE
ME30TEeHBI U JIp.)

6. Meronpl uccinenoBanus Me3omMopdHbix cBoiictB KK MmaTepuanoB (MeToa mosipU3allMOHHOM
TEPMOMHKPOCKOITUH, METOABI ONpeAesieHne TeMmiepatyp (a3oBeix mnepexonoB (auddepeHunanbHas
CKaHHUpyoLas Kajopumerpuss u ap.), npumenenue WK cnexkrpockonuu mnpu uccienoBanusax KK
MaTepuaioB, MeTOAbl uccienoBanue (usnueckux cBoicTB XK, mpuMeHeHune MeTomoB KBaHTOBOM
XUMUH).

7. OcHoBHbIe o6nactu npuMmenenus KK marepuanos.

8. Hanomarepuansl Ha ocHOBe JKK KoMIo3umuii.

9. CympamosexyinspHas xumust B co3aanuu JKK KoMIIiekcoB.

1. Beenenue. OcHoBHble moHATUA. Mcropus passutusg. Beenenue B mpoOneMaTHKy Kypcea,
npejcTaBieHue pabodel mporpaMmsbl (LI€IU U 33Ja4u Kypca, €ro CTpyKTypa u coaepxanue). Mcropus
OTKDPBITHSl JKUAKUX KPUCTAIIOB. AHHM30TponMsl CBOMCTB. IIpuMeHEHME KMIKOKPUCTAITIMYECKHX
MaTepuajoB B MeEIULMHE, Hayke W TexHHKe. [IIThb mNepuoloB HMCTOPUM pa3BUTHUSA YYEHHUS O
KUAKOKPHUCTAJUINYECKOM COCTOSIHUU.

2. KuIKOKPUCTAJUIMYECKOE COCTOSIHME — CaMOCTOSITENIbHOE TEPMOJAMHAMUYECKOE COCTOSHUE.
OOume cBeneHHss 00 arperaTHOM COCTOSHMM BellecTBa. UeTHo-HeueTHBIH 3>PQeKT (3aBUCHMOCTh
TEMIIEpaTyp IUIaBICHHS KapOOHOBBIX KHCJIOT OT 4YHCIa YrIepOIHbIX aromoB). OmpesencHue
AKHUJIKOKPHCTAIIIMYECKOro cocTosHusA. J[BoitHoe nydenpenomiuenue. Kinaccuduxanus XK mo crnocody
nonyueHus. [lonsatus o ¢azoBbix nepexonax. Tepmorpomnubie u auorpomnHsie XKK. dazoBbie nepexosl.
Touka mpocBeTIEHHUS.

3.  KamamuTHBIE Me30reHbl. XWMHUYECKHE OCOOCHHOCTH HeaM(U(WIBHBIX COCIWHEHHI,
oOpazyronmx >kuakue Kpuctamwibl. Kiaccuduxaums @punpens. CMmekTHuecKkas, HeMmaThdecKas |
xonectepuyeckas Mme3ogasza. Haumbonee pacrpocTpaHeHHble THIBI TeKcTyp. [lpumepbl coenuHeHHi,
NPOSIBIIAIONIUX pa3IMYHbIe TUIBI Me30(a3 U pa3IuyHble TEKCTYpbl. YciaoBHe oOpa3oBaHue Me30(]a3bl.
['eomerpuueckas anuzorponus. [lapaMerpsl >KeCTKOCTH CTPYKTYphl. JuMepbl KapOOHOBBIX KHCIOT.
BnusHue muc- u Tpanc- uzomepuu. Hekoropble MOJIEKYISIPHBIE XapaKTEPUCTHKH, ONPEIEIIAIOIINE
CMEKTHUYECKHE WJIM HeMaTH4YecKue CBOMCTBa coennHeHui. KoHlieBble 1 OOKOBBIE MPUTSKEHUS MEXKIY
MOJIEKyJaMH W BiAMsIONIME Ha HUX (akropsl. JumompHble MoMeHTHI Monekyn JKK. BsaumocBssp
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CBOMCTB BEINECTB, MaOMMX Me30¢azy, C XUMHYCCKUM CTPOCHHEM. Me30reHbl, COepIKallne
AINIUKINYCCKUC spa. Kunkokpuctaimuyeckoe CBOIiCTBa COCIMHEHHA, coJiepaKalinx
reTepoOIMKINYECKOe sapo. Pojb KOHIIEBBIX 3aMECTUTENel B Me3oreHax. Poib JlarepalibHbIX
3aMECTUTENIE B Me3oreHax. BimMsHME NpUpoOabl LIEHTPAIbHOM TIPYIIBI HAa CBOWCTBA ME30I€HOB.
3aBUCUMOCTh TEPMOCTAOMILHOCTH HEMAaTHUYECKOT'O0 COCTOSIHUSI OT COYETAHMS KOHIIEBBIX 3aMECTHUTEIICH
Y MOCTHKOBBIX T'PYIIIL.

5. IIpoune kiacchl Me30reHOB (6aHaHO- U V-00pa3HbIe ME30TCHBI, JTHOTPOITHBIC, TUCKOTHYECKUE
ME30TEeHBI U JIp.)

6. MeToabl HCCIEN0BAHUI Me30MOpdHBIX CBOICTB. Meton MOJISIPU3AIMOHHOMN
TEPMOMUKPOCKOIIMH, METOJbI OIpeAelieHue TeMmieparyp (a3oBbIX mepexonoB (nuddepeHnmanbHas
CKaHMpYIOIas KajlopumeTpuss W jap.), npumenenne MK cnekrpockonuu mpu uccienoBanusx KK
MaTepuajioB, METOAbl uccienoBanue (uznueckux cBoicTB KK, mpumeneHue MeTO0B KBaHTOBOM
XUMHU.

7. OcuosHble o0mactu npuMenenus KK marepuaos.

8. Hanomarepuansl Ha ocHoBe JKK komno3unuii (MOJUMEpPHBIC KUIKOKPHUCTAUITMUYSCKUE
MaTepHaIbl, )KUAKOKPUCTAIUINYCCKHE TeIu, MeTautome3orensl, KK maTepuaisl B TpuboOIOTUN U 1Ip.).

9. CynpamonekyisapHas XuMus B co3aadnun JKK KOMIIIEKCOB.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

[lepeuenp  WHPOPMALMOHHBIX  TEXHOJOTHIA,  HMCIOJB3YEeMBIX  IPH  OCYIIECTBICHUHU
00pa30BaTeNILHOrO Mpolecca MO JUCHUIUIMHE: TEXHOJIOTMH CcMemaHHoro oOyueHus. Takke
UCTIONIB3YIOTCSl TEXHOJIOTHH MPOOIEMHOT0 00Yy4eHUs, TPOCKTHAS, PEUTUHTOBAs!, TEXHOJIOTHS Pa3BUTHUS
KPUTUYECKOTO MBIIIJICHUS; METObl IUCKYCCUH, TPYIIIOBOM pabOThI U PEIICHUs CUTYallMOHHBIX 3a/1a4.

[TpakTuKyeTcs 4TeHHE JEKLUH, B TOM YHCJIE C HUCIOJIb30BAaHUEM 3JIEKTPOHHBIX NPE3EHTALUM.
TexHoNOrMsT pa3BUTHS KPUTHUYECKOTO MBILIUICHHUS IPEANOJIAraeT CaMOCTOSTEIbHYI HPOpPabOTKy
CTyJEHTaMH BBIODAaHHOM TEMbl C TOCJIEAYIOIIMM BBINOJIHEHHEM MPOOJIEMHOIO0 TEOPETUYECKOTO U
NPaKTUYECKOIo 3aJlaHui B BUJE AOKJIA/a Ha 3aJlaHHyl0 TeMy. PaboTa Haa 10KIa10M MpU3BaHa pa3BUThH
KOHCTPYKTUBHO-TBOPYECKHE CIIOCOOHOCTU CTYJIEHTOB, C)OPMUPOBATH yMEHHE pabOTaTh C HayYHOMU
NEPUOJIUKOM, CHCTEMATU3UPOBATh U 00001IaTh HAWJEHHYIO HH(POPMALIMIO U YCTHO NMPEACTaBIATh €€ Ha
CEMHUHAape C MOCIEIYIOIINM 00CYXKIEHUEM ayTuTOpUEH.

6. YueOHO-MeTOAMYeCKOE 00ecieueHHe CaMOCTOSITeJIbHOI padoThl 00y4aroIuXxcst
ITpu camoctostensHoi pabore (CPC) crynmeHTam mpeiaraercsi HCIOJIb30BaTh MaTepHaibl
JEKUUH, JTUTEPAaTypy U3 JOCTYHMHBIX 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEM M Pa3IMYHBIX AJIEKTPOHHBIX
pecypcoB. Tekymas u onepexatomas CPC, HanpaBieHHas Ha YriayOJieHHUEe U 3aKpeIuleHHue 3HaHWM, a
TaK)K€ Pa3BUTHE NMPAKTUYECKUX YMEHHUH 3aKII04aeTCs B!
- paboTe CTYIEHTOB C JIEKIIMOHHBIM MaTepHalioM, IIOUCKE U aHaJu3€e JIUTepaTypbl H
AJIEKTPOHHBIX HCTOYHUKOB MH(OpPMaIIMK 110 33JaHHOU ITpobsieMe U BRIOpaHHOM TeMe JJOKJIaa;
- IOATOTOBKE K KOHTPOJIbHBIM TECTUPOBAHUAM, K TEKYLIEMY U HTOTOBOMY KOHTPOJIIO;
- HCMOJb30BaHHUE MAaTepUaloB M3 TEMaTHYECKHMX HHPOPMAIIMOHHBIX PECYpCOB M YyueOHOMU
JUTEPATYypPBI IIPU MOATOTOBKE NMPE3EHTALMHU U TOKJIAJa 110 3aJaHHOU TEME;
- IOITOTOBKE K 3a4€Ty U SK3aMEeHY.
MeTtoanueckuii MaTepua 1o 00ecrneyeHuIo0 CaMOCTOATEIbHOM paboThl CTYAEHTOB IPUBOIUTCS B
npunoxenuu | k PIL
7. XapaKkTepuCTHKAa OLICHOYHBIX CPeACTB /UIA TeKYILIero KOHTPOJIsl yCIeBaeMOCTH M
NPOMEKYTOYHOH aTTecTAUHN 00y4aloIUXCs M0 JUCIUIITTUHE
B kauecTBe OLIEHOUHBIX CPEACTB I NPOBEAEHUS TEKYIIETO KOHTPOJIS BBICTYINAIOT: TUCbMEHHBIE
KOHTpPOJIbHBIE pabOThI (BOMPOCH! AJIi KOHTPOJIBHBIX pabOT) W 3afaHusl JUIsl MpakTudeckux pador. Bo
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BTOPOM CEMECTpPE CTYIEHT MOKeT HaOparh MakcuMaiabHO 100 GammoB (50 6amaoB — KOHTPOJIBHBIC
paboTel, 50 6amIOB — MpaKTHYECKHE padoThI). 3a4eT MONMy4YaloT CTYACHTHI, HaOpaBmiue 55 u OombIe
OayioB. B mpoTUBHOM cilydae UTOTOBBIM KOHTPOJb MPOBOAUTCA B (hopMe yCTHOro 3auera (BOMPOCHI K
3a4ery, 2i ceMecTp).

Bo BTOpOM cemecTpe B pamMKax PEHTHHIOBOM IIKaIbl 0OYYaOIIUICSI MOXKET HaOpaTh MO JTaHHOU
JTUCITUIIMHE 32 ceMecTp MakcuMaiibHO 60 Oamnos, n3 Hux 30 6a/mioB — 3a nmpaktudeckue padboTsl, 30 —
3a KOHTpOJIbHbIE paboThl. POpMa UTOTOBOTO KOHTPOJISI - YCTHBIN 9K3aMeH (BOMPOCHI JIJIsl MOATOTOBKH K
9K3aMeHy, 31 ceMecTp).

B cooTBercTBUU ¢ pEUTHHIOBOM IIKAJION OT 3K3aMeHa OCBOOOKIAIOTCS CTYJCHTHI, HaOpaBIlIKe B
ceMecCTpe:

45-49 6amoB noydaeT 10 OOHYCHBIX 0aNIOB U OIICHKY «YIOBJIETBOPUTEILHOY;

50-55 6amnoB — 20 GOHYCHBIX 0AJUIOB U OLIEHKY «XOPOIIIO»;

56-60 6am10B —30 GOHYCHBIX OAJIOB U OLIEHKY «OTIUYHOY.

OTBeT Ha ’K3aMEHALMOHHBIA OWJIET, KOTOPBI COCTOMT U3 2X BOIIPOCOB, OlieHHMBaercs u3 40
OamnoB. Kputepuu u mikana oneHKH:
- OlLleHKa «OTIMYHO» M 40 OanIoB BBICTABISAETCS CTYJCHTY, €CIU IMOJHOCTHIO PACKPHITO COJIEPIKAHHE
BOIPOCOB OUJIETA;
- OLIEHKa «xopoio» u 30 6ayioB BBICTABISAETCS CTYJIEHTY, €CIU OJIMH U3 BOIPOCOB PACKPBIT YACTUYHO,
a Ipyroii MOJIHOCTHIO,
- OIICHKA «yJIOBJIETBOPUTEIHHO» 1 20 OasIOB BBICTABIACTCS CTYACHTY, €CIIH JIaH TOJTHBII OTBET TOJBKO
Ha OJIMH U3 MPEAJIOKEHHBIX BOMPOCOB MM MMEIOTCS CYIIECTBEHHbIE HETOYHOCTH B OTBETax Ha o0a
BOIIPOCA;
- OIIEHKa «HEYAOBJIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTY, €CIH OTBEThl Ha BOMPOCHI OTCYTCTBYIOT
WM €CITU JTaHBl OITMOOYHBIE OTBETHI HAa KaX/IbIi BOTIPOC.

Jlns mepecdyera HaOpaHHBIX B TEUEHHE CEMECTpPa PEUTHMHIOBBIX OAUIOB B OOBIYHBIC OLEHKU
UCTIONIB3YeTCs IIKaJIa:

0T 55 110 69 — «y/I0BIETBOPUTEIILHOY;

ot 70 1o 84 — «xoporioy;

oT 85 10 100 — «OTINYHOY.

TumoBsie BapuaHTHI BOMPOCOB W 3aJaHuil HaxosaTcs B nmpuioxenun 2 k PII B paznene «DoHp
OLIEHOYHBIX CPEJCTBY.

8. YueOHO-MeTOAMYeCKOe M MH(OPMALMOHHOE 00ecnievyeHre TUCHHMIIUHBI

OcHoBHast TuTepartypa

1. ®enopos M.C. XKuakokpucramimyeckue Matepuaisl : yueoHoe nocodue / M.C. ®e-nopos. —
NBanoBo : NBan. roc. YH-T, 2018. - 120 c, URL:
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/fedorov_2018.htm/view

2. ®a3oBbIe paBHOBECHUS B OJHOKOMITOHCHTHBIX CHCcTeMax: yueOHoe mocobue / I'.B. Bynmumoposa,
IO.I. TanamernunoB, X.M. SpomeBckas u ap. ; MunHuctepcTBo 0OpazoBaHus UM Hayku Poccum,
QenepallbHOE  TOCYNAapCTBEHHOE  OIO/UKETHOE  00pa3oBaTeNbHOE  YUPEKIEHHE  BBICIIETO
npodeccrnoHaabHOro oopazoBanus «KazaHckuil HallMOHABHBINA MCCIIEI0BATEIbCKUI TEXHOIOTHUYECKUI
yauBepcuteT. - Kazanp: U3narenscteo KHUTY, 2014. - 93 c. : tabmn., rpad., mwi. - ISBN 978-5-7882-
1550-1 ; To ke [Dnexrponnslii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=427849

3. Mapkos, B.®. Marepuansl cOBpeMEHHOW 3JEKTPOHUKH: ydueOHoe mocodue / B.dD. Mapkos,
X.H. Myxamen3snos, JI.H. MackaeBa ; MunuctepcTBo ob6pa3zoBanus U Hayku Poccuiickoit denepanuu,
Vpaneckuit (enepanpHbii yHUBEepcuTeT uM. mnepBoro IIpesmaenta Poccum b. H. Enprmuna. -
ExarepunOypr : M3garensctBo Ypanbckoro ynusepcurera, 2014. - 272 c. : cxem., uin. - ISBN 978-5-
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7996-1186-6 ; To xKe [DnexTpoHHbIT pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=275825

JlononHurenpHas IuTeparypa

1. Tpubonorus >kUIKOKPUCTAIUIMYECKIX HaHOMAaTepualioB U cucteM / mox pea. I'.B. Manaxoga. -
Munck: benopycckas nHayka, 2011. - 380 c. - ISBN 978-985-08-1395-4; [ 3nexrponnsii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=142151

2. Yanapacekap, C. Xunkue kpuctamisl / C. YUanapacekap ; moa pea. A.A. Benenosa, MN.I'.
Yuctsikosa ; nep. ¢ auri. JL.I'. Hanteiko. - Mocksa : Mup, 1980. - 343 c. : ui. ; To xe [DneKTpoHHbIA
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=483349

3. Xumusa u xku3Hb - XXI Bek: exeMecsyHbld HaydHO-TIONMYISpHBIA KypHan / pea. JLH.
CrpensHukoBa - Mocksa : Haykallpecc, 2009. - Ne 7. - 68 c. - ISSN 1727-5903 ; To ke [D1eKTpOHHBIN
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=104100

4. CoipOy C.A. OCHOBBI TEPMOJIMHAMUKHU KUAKUX KpUCTALIOB : yueOHoe nmocodue / C. A. CripOy ;
WBaH. roc. yu-tr .— HWBanoso : UBI'Y, 2009 .— 90 c .

5. YconbueBa H.B. XXuakue kpuctamisl : TMOTPOIHBIN Me3oMopdusMm : yuebHoe nmocobue / H. B.
VYconsuesa ; UBan. roc. yu-T .— MBanoso : UB['Y, 2011 .— 315 c.

Pecypchbl nHpOpMAIIIOHHO-TEIICKOMMYHUKAIIMOHHOU ceTH «HTepHEeT»:

Cucrema »5IEKTPOHHOM MOJAEPKKH oOOpa3oBareiabHOro rmpouecca «Moil yHUBEpPCHTET»
https://uni.ivanovo.ac.ru

[Tpodeccuonanpubie 6a3bl TaHHBIX U HHPOPMAIIIOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcuterckas OubanoTeka onaitny Www.biblioclub.ru

DnexTponHas oubnuoreka MBI'Y _http://lib.ivanovo.ac.ru

Onexrponnsiii kataior Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

CHCTEMBbI TTOMCKa Hay4yHO# nHpopmarmu: http://elibrary.ru/; http://www.sciencedirect.com/

caT HaydyHoOro >KypHaia <«JKuakue KpUCTAIBI M HMX MPAKTUYECKOE HCIOIb30BAHUEY
http://nano.ivanovo.ac.ru/journal/

[TporpamMuoe obecriedeHne: onepaironHas cucrema Microsoft Windows, maker o¢uCHBIX
nporpamm Microsoft Office u LibreOffice, unrepuer-6paysep Microsoft Edge u Yandex Browser,
nporpaMMa Ui 3aja4 KBAHTOBO-MEXaHHYECKOTO MOEIHUpPOBaHHMS aTOMHBIX CTpykTyp HyperChem,
0aHK CTPYKTYPHBIX JaHHBIX OpraHudeckux coenuneHuit «Kemopumkckas baza Kpucrannorpadguaeckux
Jaaasx CCDBy.

9. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHue U CIUTITHHBI

VY4eOHble ayAUTOPUH:

- JUIS TIPOBEJCHUS 3aHATUH JIGKIMOHHOTO THMA C KOMILICKTOM CIEIHAIN3UPOBAHHONW y4eOHOM
MeOenM M TEXHHYECKUMH CpEACTBAaMH OOYYEHHUs, CIYXallUMH JUIsl TPeloCTaBiICHUs Yy4eOHOM
uH(popMaluu O0IBIION ayIUTOPUN;

- 7 TpOBEACHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYJIbTAIMH, TEKYIIEro KOHTPOJ H
MIPOMEKYTOYHOU aTTECTAIIMH ¢ KOMIUIEKTOM CHEIHaIH3UPOBAHHON yueOHON MeOeln U TeXHHYECKUMHU
CpeACTBaMu O0YYEHHS;

JlaGopaTopusi, ocHaleHHas: Ja00paTOPHBIM 000PYTI0BAaHUEM, KOMIUIEKTOM CIICIIHAITM3UPOBAHHOMN
yueOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00ydeHUsl.

[TomenieHne ansi CaMOCTOSATENBHOW padOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIEIHAIN3HPOBAHHON
yueOHOIl Mebenu, KOMITBIOTEPHOM TEeXHUKOH ¢ BO3MOKHOCTBIO MOJKIIOUEHHs K cetu «VHTepHeT» H
obecnieuenueM gocryna B D1OC.

JleMoHCTpanlMoHHOE 00OpYJOBaHHE W Y4E€OHO-HAIIAJHBIE MOCOOUS Ul 3aHATHHA JIEKIIHOHHOTO
TUNa, 00ECTICYNBAIOIINE TEMATHUECKUE HILTIOCTPAIIUH.
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ABTOp paboueil mporpaMMsbl AUCHMIUIMHBI: K.X.H., JOI. Kadeapsl (QyHAaMEHTaIbHOU U
npukiaaHor xumuu denopos M.C.

[Iporpamma paccMoTpeHa W yTBEpXkJA€Ha Ha 3acedaHuu Kadelapbl (QyHIaMEHTaIbHOH U
npukinagHoi xumuu 31 aBrycra 2021 r., npotokos Ne 1.

[Tporpamma oGHOBIICHA

npotokoJ 3acenanus kadgeapsl Ne 1 ot 30.08.2023 r.
CornacoBaHo:

PykoBoautens OII T.I1. KycrtoBa



