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1. He.]'ll/l H 3a1a491 OCBOCHHUA JUCIHUIIIIMHBI

[lenpt0 W3ydeHUS MUCIUIUIMHBI SBISETCS OCBOCHHE OOIMMUX TPHUHITUIIOB
OIMCAHUS KPHCTaJUTHYECKUX CTPYKTYD, TEOPUHU BaKHCUIITNX
KPUCTAJUIOXUMUYCCKUX  SIBICHHM u 00001TICHHOM KPHCTaJUIOXUMUH,
paccMaTpuBaromeii MHOTOOOpasue KOHJEGHCHPOBAaHHBIX (a3 ¢  pa3sTuIHOU
CTPYKTYPOM, U3ydeHUE (HU3NKO-XUMHICCKUX METOJOB MCCIICIOBAHUS KPUCTAJIIIOB.

3agauamMu JUCITUATIINHEI SBIISSIOTCS

-M3y4YeHHE UCTOPUHU Pa3BUTHUS KPUCTATUIOXUMHUH;

-TIOJly9eHUE COBPEMEHHBIX TMPEACTABICHUM O CBOWCTBaX aTOMOB W
OCHOBHBIX (paKTOpPaxX, OMPEICISIIONTNX CTPYKTYPY KPUCTAIIA;

-CBSI3b CTPYKTYPHBI ¢ PUBHKO-XUMUYECKUMHU CBOMCTBAMU KPHUCTAIIOB;

-M3yYCHHE BAXKHEUINX KPUCTALIOXUMHUYECKHX SBICHUU (MopdoTpornmu,
noauMopdu3Ma u u3oMophusmMa).

- TIOJIyYeHHE 3HAHUM O KPUCTAUIOXMMHHM BaKHEUIIINX MMOPOJI000pa3yIOMINX
MHUHEPAJIOB; KPUCTAUIOXMMHUYECKAs HMHTEPIPETAUI MHUHEPAIO00pa3yloIHuX U

ICOXHUMHNUYCCKHUX ITPOLCCCOB.

2. Mecro nucnuniannbl B crpykrype OOII BIIO

Hucrumnaa  «Kpucramioxumus» OTHOCUTCS K 4acTd  (HOopMHUpyeMOit
y4JacTHUKaMU 0Opa3oBaTelibHbIX OTHomeHu binoka 1 Moayns "KBanToBas
XuMUsA. MOJIEKyJbl, MOJIEKYJISIPHBIE CUCTEMBI U TBEpJbIC Tela U U3y4daercs B 7
cemectpe cryaeHtamu HampaieHHOCTh 04.03.01. Xumus (IIpodunu moarotroBku
— Heopranuwueckass Xxumuss U XAMHUS KOOPAWHALMOHHBIX COCIMHEHUH. XUMUSA
OKPY XKaIOIIeH Cpe/ibl, XUMHUECKasi IKCIIEPTH3a U IKOJIOTHYECKasi 0€301aCHOCT ).

JucuunnuHa «Kpuctauioxumus»  COAEPKATEIbHO B3aUMOCBSI3aHA C
nuciuiiniHaMu  «Beictias matematukay, «®dusnka», «CTpoeHHE BEUIECTBa» U

npodeccuonansHoro 1uKiIa «KBantoBas xumus», « Heopranmueckas Xumusi».



N3ydeHne paHHOW AUCHUILIMHBI HAIPaBJICHO HAa OCBOCHHE OOOOIIEHHBIX
TPYAOBBIX (DYHKITUH

[IC «llenaror (memarornyeckas AESITEIbHOCTb B CQepe JOLIKOJIBHOTO,
HA4aJIbHOTO OOIIETr0, OCHOBHOTO OOIEro, CpemaHero oOImero ooOpa3oBaHUs)
(BocuTaTeNlb, YUYMTEIb)» YTBEPKIAEHHBIN mHpHukazoM Muntpyna Poccum ot 18
okTsa0pst 2013 r. N 5440 OT® - Ilemaroruueckas JeSTENbHOCTb 10
IPOEKTUPOBAHUIO U pealn3alui o0pa3oBaTeIbHOIO Ipolrecca B 00pa3oBaTeNbHbIX
OpraHM3alMsIX JOMIKOJIbHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOIO OOIIEr0, CPEIHETO
o01miero oOpa3oBaHMs

Jlo wu3ydeHuss JuCHUIIIMHBL «KpHCTaNIOXMMUSA», CTYIEHTHI JOJIKHBI
NOJIy4aTh 3HaHUA 110 OCHOBHBIM pa3jieJlaM MaTEMAaTUKHU U (PU3HUKH, a TAKKE APYTUX
XUMHUYECKUX JTUCHUIIMHBL, KOTOPBIE N3y4aroTcs Ha 1-2 Kypcax.

3HaHUS, yYMEHUS M HaBbIKH, NPUOOPETEHHbIE B NPOLECCE H3YyUYCHHUS
JUCHUIUINHBL «KpUCTaNIOXUMUS» HEOOXOAUMBI JUIsl TITyOOKOTO OCBOEHHS JPYTUX
XUMUYECKUX JUCLMIUIMH, a TaKkKe JUCHUIUIMHBI MAaTEeMaTU4eCKOIo H

CCTCCTBCHHOHAYYHOI'O IIUKJIA.

3. TpeOoBaHUS K YPOBHIO OCBOEHHMS COAEPKAHUS JUCHUIIJINHBI

B cootrBerctBun ¢ IIC «lIlemaror (memarormyeckas IeATEIBHOCTH B cdepe
JIOIIIKOJILHOTO, Ha4YaJlbHOTO OOINEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
oOpa3oBaHusi) (BOCIUTATEIb, YUYUTENh)» YTBEPKICHHBIN MpuKazoM MuHTpyna
Poccun ot 18 oktsa6ps 2013 r. N 5440 Td - A/01.6 OOmenenaroruyeckas
byukiusa, A/02.6 BocnutatensHas gestenbHOcTh, A/03.6  PazBuBaromias
nestenbHocTh, B/03.6 Tlenarornyeckas A€SITENBHOCTh MO peaM3aliy NpOrpaMm
OCHOBHOTO U CpeJlHero obiiero oopa3oBaHusi, pe3yJabTaTe OCBOCHUE AUCITUTUIMHBI
oOy4JaroIuiics: JOJKEH:

obiadamov npopeccUuoHaAIbHLIMU KOMNEMEeHYUIMU.

IIK-3. Cnoco0eH mNpoeKTHUpOBaTh U OCYIIECTBISATH  HAMpPaBJICHHBIA  CHHTE3
HEOPraHMYECKUX COEJAMHEHUN C TMOJEe3HbIMU CBOMCTBAMH I0J PYKOBOJCTBOM CIEIHMAINCTA

0oJiee BRICOKOW KBalM(DUKAIIHH;



IIK-4. CrnocobeH WUCHOJb30BaTh COBPEMEHHBIE OSKCIEPUMEHTAIBHBIC METOIbI IS
YCTaHOBJICHHUS CTPYKTYPbl M UCCIICJJOBAHHS PEAKIMOHHON CIIOCOOHOCTH HEOPTaHWYECKUX

COCIMHEHUH MO PyKOBOJICTBOM CITEIIUAITHMCTA 00JIee BRICOKON KBATU(DHUKAITIT

B PE3YIbTATC U3YUCHUA NUCHUIIIIMHBI CTYJACHT OTOJIZKCH!

-3HATh OCHOBHBIC OKCIIEPUMEHTAIBHBIC METOABl MPHUMEHSIEMBIC JIJISl OINPEICICHUS
CTPYKTYPbl HEOPTraHHMYECKUX COCTUHEHHUW; XapaKTEPUCTHKH BIMSIONIMEC HA PEAKIIMOHHYIO
CIOCOOHOCTh ~ XMMHUYECKUX  COCIMHEHHMW; TEXHOJIOTHS IPOU3BOJICTBA HEOPraHHMYECKUX
COCMHEHUH; 000pyAOBaHKE J1a00paTOPUH | MPAaBHUIIA €T0 IKCILTyaTaIiH;

-yMeTh KamuOpoBate mnpubOpbl Al MPOBEAEHUS J1aOOPAaTOPHOrO aHauu3a Mpod
(0Opa3uoB) chIpbs H MOMy(HadpUKATOB; CTPOUTH KaduOpoBO4YHBIE KpuBbIE; [IpoBOAUTH
TPaAyUpOBKY CPEICTB HM3MEPEHHH; CTPOUTh TI'PaayHpPOBOYHBIC KpHBBIE  (TAOIHUIIBI);
MOJrOTaBIMBATh HMCXOIHOE CHIPbE, OCHOBHBIE M BCIIOMOTATEJIbHBIE MAaTEpHANIBI C yYETOM
TpeOOBaHUI OXpaHbI TPY/Ia;

-BJIAJICTh HaBBIKAMU pPabOTHl Ha JlaOOpaTOpHOM OOOpPYAOBAHUU [JIsl YCTAaHOBICHUS
CTPYKTYpbl HEOPraHMYECKHUX MAaTepuajoB; HCIOIb30BaHUS KOMIIBIOTEPHBIX MPOrpaMM H
HKCMIEPUMEHTAJIbHBIX METOIOB ISl TOCTPOSHUS XUMHUYECKUX M CTEPEOXHMMHUYECKHX (HOpMyI
COCIMHEHUN U APYTUX BHUJIOB HIUIIOCTPATUBHOTO MaTepHalia; TeXHOJOTHSMHU OLIEHKH Hay4HO-

Hp&KTH‘-I@CKOfI 3HAYUMOCTH BBI6paHHOFO MCTO/la CHHTE3a HCOPTAaHNYCCKUX COGHHHGHHﬁ.

4. Copepikanue M CTPYKTYpa JAMCHUILIMHBI.

Taoauma 1. Cogaepxanve aucHUIIMHBL — «KpucTasloxumus»  nepedyeHb
OIICHOYHBIX CPeACTB M KOHTpoiupyeMbix kommetenmuii (OIIK-2, TTK-1, T1K-4,
[1K-7).
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Beenenue. [Ipenmer u 3amaun | [IK-3; | KomnokBuym,
PeHTreHoCTpyKTYpH | KpUCTAUIOXUMUH. Ouepku TeCTHPOBAHHE,
pliii  aHanu3 ~ — | ucropun  kpuctawioxumuu. | [IK-4 (bpOHTATBHET
OCHOBHOM Kpucramnoxumus cpeau ompoc,
9KCIIEPUMEHTAJIbHBl | APYTUX HayK O BEILECTBE.
71 MeroA | OcHOBHBIE aCIeKThI TpaKTHICCKUC 1
KPHCTAJUIOXUMUHU KPHCTAJUIOXUMHHU J1abopaTopHbie
3aHATHS, S9K3aMEH.
3aKOHBI [TonsiTue cummeTpumu. [1K-3; | KomnokBuyM,
reOMEeTPUUECKON 3aKpbIThIE ONEpaLUH U TECTHPOBAHHE,
KpucTaorpaduu. JIEMEHTHI CHMMETPHH. 1IK-4 (DPOHTANBHBI
Cummerpus CemelicTBa TOYEUHBIX IPYIIT ompoc
MOJIEKYJI. CUMMETpPUU. MexyHapoJHast ’
CHUMBOJIMKA U CUMBOJIMKA TpaKTHICCKUC 1
enduca. nabopaTtopHbIe
3aHSTHUSL, FK3aMEH.
[IpoctpanctBennas | [IpocTpaHcTBEHHAs pelIeTKa. [1K-3; | KomnokBuym,
peleTka u I'pynmsl TpaHcasLuu. TECTHPOBAHHE,
kpucramnorpapudec | CUMBOIBI rpaneii u pebep [TIK-4 (bpoHTANBHBIH
KHE CHCTEMBbI KpUCTAJUIOB. TpaHCIIALMOHHBIE ompoc
rpymmbl bpass. OcHOBHBIC ’
CBOWCTBA KPUCTAJIOB TpaKTiHccKue 1
BBITEKAIOIIUE U3 PEIICTYATOTO JadopaTopHbIe
cTpoeHHs. MakpocKonu4ecKue 3aHATHA, SK3aMCH.
XapaKTePUCTUKU KPUCTAJIOB.
Cummerpus Ocnossl Teopuu rpyni. Tunsr | I1K-3; | KomnokBuym,
KpHUCTAJIJIOB rpynn CUMMETPHH. TECTHPOBAHHE,
Knaccupukanus ToueuHbIx 1IK-4 (bpOHTATEHBI
rpynn. OTKpBITHIE ONEPALUU U ompoc,
2JIEMEHTBl CHMMETPHH.
CuHronuu. 3aBUCHMOCTb TIPAKTHHICCKIE 1
(bu3MYIECKIX CBONCTB JabopaTopHbie
KPUCTAJIJIOB OT X CUMMETPUU 3aHATHS, YK3aMEH.
OcHOBBI Judpakius peHTTeHOBCKUX I1K-3; | KomnokBuym,
PEHTTEHOCTPYKTYpPH | Jyueil. MeTonbl perucrpamum. TECTHPOBAHHE,
Oro aHa/IM3a Venosus Jlays. Uapekcs 11IK-4 (bpoHTATBHET
CEpUi y3JI0BBIX CETOK U ompoc,
MEXIIOCKOCTHBIE PACCTOSTHHUSL.
VYpaBuenus bparra-Bynbda. TpaKTHHccKue 1
PentrenodasoBblii aHamus. nabopaTopHbIe
OcHoBHBIE 3Tallbl aHATN3a 3aHSTHUSL, IK3aMEH.
CTPYKTYpbI KpHCTaJLIa.
Omnpenenenne pemieTky U
CUMMETPUHU KPUCTAJUTHUECKOM
CTPYKTYpbI
Onucanue u CrepeomeTrpuyeckas [1K-3; | KomnokBuyM,
CUCTEMAaTHKa KJaccu(ukanus CTpykTyp, TeCTHPOBAHHE,

KPpUCTAJIIMNICCKUX

KOOPJAMHAIIMOHHOE YHCIIO,




CTPYKTYp KOOPAMHALIMOHHBIN ITOJIMDIP. [1K-4 | ¢ppoHTaNBHBIHA
CTpyKTypHBIE €ITHHHLIBI orpoc,
Kpuctaiia. MOTUB CTPYKTYpHI. [PAKTHYECKHE 1
CTpyKTypHbIi T nabopaTopHbIe
[Tonusnpuyecknii MeTox
W30GP@KEHHS CTPYKTYD. 3aHATHS, YK3aMEH.
Onucanue CTpyKTyp B TepMax
LIaPOBBIX YIIAKOBOK U KJIAJIOK.

7 Xumudeckas cBsi3b B | OO B3I HA IPUPOLY I1K-3; | KomnokBuym,
KpUCTaJJIaXx. XMMHMYECKOH CBSI3U B TECTUPOBAHHE,
Kpucramioxumudec | kpuctamax. CucreMaTuka 11IK-4 (bpoHTATBHET
KHE PaJinyCBhl. KPUCTAJNINYECKUX CTPYKTYp IO ompoc,

TUITY CBSI3H.
IIPAKTUYECKHUE U
nabopaTtopHbIe
3aHATHS, YK3aMEH.

8 | Monnas moznens u CTpyKTypHBIE TUIIBI I1K-3; | KomnokBuym,
TCOpHA PCUICTKH. KpUCTAIUNIMYCCKUX PCUICTOK C TECTUPOBAHUE,
DHeprus MOHHOM CBA3BI0. DHEPTHs 1IK-4 (bpOHTANBHBIH
KPUCTAIUIMYECKUX WOHHOW pELIECTKU. Y paBHEHUE ompoc
CcTpyKTyp. MoHHBIE bopna-Jlanae. [{ukn bopnHa- ’
paanychl l'abepa. YpaBHenue TIPAKTHHCCKIC 1

Kamycrunckoro. 1abopaTopHbIe
Knaccudukanms: 3aHSTHS, SK3aMCH.
N30JIECMUUECKUE,

aHU30/1ECMUYECKUE U

ME30JIECMUUYECKHUE CTPYKTYPBI.

Boga B cTpykTypax HOHHBIX

kpuctaioB. loHHbIE

panuychl. [IpaBuiia Marnyca.

dusnuecKue CBOMCTBa HOHHBIX

KpUCTAJIJIOB.

9 | KoBasienTtHas cBsi3b | OOBsACHEHHE TPUPOIBI I1K-3; | KomnokBuym,

B KpuUucCTaJuiax. KOBJICHTHOM CBSI3W HA OCHOBE TECTUPOBAHUE,
Teopust teopun BCY u MOJIKAO. 1IK-4 (bpoHTATBHE
HAaIPABJICHHBIX HamnpaBneHHOCTh KOBaJIEHTHOMN ompoc
BaJICHTHOCTEM. CBSI3U M (popMa MOJIEKYI. ’
KoBasienTHBIE BosMmoxxHOCTH ITpeacka3aHus TpaKTHICCKUC 1
paanycCHl. reOMETPUIECKON HOPMBI nmadopaTopHbIe

MoJeKyJ o ['mnnecnu. 3aHATHS, DK3aMEH.

KoBaneHTHblE paguycChl.

dusnyecKkue CBOMCTBa

KPUCTAININYECKUX CTPYKTYp C

KOBAJICHTHOU CBs3b10. CBSI3H,

IIPOMEXYTOUHBIE MEKITY

MOHHBIMHU M KOBAJICHTHBIMHU.

CreneHb MOHHOCTH CBSI3U

10 | MeTtamuyeckas Crpyktypssie Tunbl. [Ipunmun | [1K-3; | KomiokBuym,

CBsI3b. JOHHAA

IJIOTHEUIIEH YIIAaKOBKHU.

TECTHPOBaHUE,




JHEpreTHYecKas OHeprus MeTallIIN4eCKUX [1K-4 | ¢ppoHTaNBHBIHA
CTPYKTypa CTpyKTyp. Tumst orpoc,
KpHUcTaJljia. B3aUMO/JICIICTBUS METAJUIOB NpaKTHYECKHE 1
WNuTepmeraminyeck | Apyr ¢ APYTroMm. 1a6OPATOPHEIS

1€ COEJUHEHMUS. Mertannueckue pajinychl.

Mertannuueckue [Tepexon oT MeTaNIMYECKON K 3aHATHA, SK3aMCH.

panuycel KOBAJICHTHOM CBSI3H.

11 | U3omopdusm. Tunsl | DMOupudecKue npaBuia [1K-3; | KomnokBuyM,

TBCPAbIX paCTBOPOB. I/I3OM0p(1)I/I3Ma. TECTUPOBAHUE,

Knaccudukanus I1K-4 (bpOH-TATHBIA
nzomopdusma. OCHOBHBIE ompoc
(U3UKO-XMMHUYECKHE U ’
TEPMOJAMHAMUUYECKHE TPAKTHICCKUC 1
[PUHIIMIIBI TEOPUH 1mabopaTopHbie
n3omopdusma. Tepbie 3aHATHUA, DK3aMCH.
pactBopsl. [Ipenen
n30MOp(HON 3aMECTUMOCTH U
MOP(OTPONHSI.
12 | Ilonumopdusm u Knaccugukanus [1K-3; | KomnokBuym,
MOJIUTUTTU3M nonumopduzma. dazoBbie TeCTHPOBAHHE,
nepexosl. CBA3b ITK-4 (bpOHTATHHETA
TEPMOAMHAMHYECKUX CBOWCTB ompoc,
CO CTPYKTypaMu
oTMMOP(HBIX MO IU(DUKAIIHAN. TIpaKTHICCKUC 1
TTOMHTHITHSM. nabopaTopHble
3aHATHS, IK3aMEH.
13 | PeanbHble Bo3HuKHOBEHME U POCT I1K-3; | KomnokBuym,
KpucTalJibl. KpuCTalJIoB. Crioco0k1 TECTUPOBAHUE,
Jlucnokanus 00pa30BaHMs KPUCTAIUIOB. 1IK-4 (POHTAIBHBII
JledexTrl cTpoeHus onpoc
KpucTayios. Jluciokanuu. ’
MIPaKTUYECKHE U
nabopaTopHbIe
3aHSTHUSL, FK3aMEH.
14 | Kpucramnoxumuuec | Kpucramioxumuueckue I1K-3; | KomnokBuym,

KHe CTPYKTYpPBI METAIIJIOB (MEIb, TeCTHPOBAHHE,

3aKOHOMEPHOCTH B | MarHmii, o-’Keneso). 1IK-4 (bpOHTATBHBIIA

EPUOANYECKON CTpyKTypbl OMHAPHBIX ompoc

cucTeme coenunaenuii (AB). Kimactepst ’

.M. Menzencesa IIPAKTUYECKHE U
nabopaTopHbIe
3aHSTHUSL, SK3aMEH.

Baxueiiue CTpyKTypHBIH THII. I1K-3; | KomnokBuym,

CTpyKTypHble Tunbl | IlepoBckuta, mInuHE N. TeCTHPOBAHHE,

TEPHAPHBIX ®eppuThL. 1IK-4 (bpOHTATHHET

COeTMHEHU I
orpoc,

MMPAKTUYCCKUEC U




nabopaTopHbIe

3aHSATHSA, DK3aMEH.

CuMMeTpHs MOJICKYJL.
[IpaBuno Kuraiiropoackoro.
CTpyKTypHBIE KJIACCHI.
3aBUCHUMOCTD ITOTEHIIHAILHOMN
SHEPrUU OPraHUYECKOrO
KpHUCTAJIa OT CTPYKTYPHBIX
apaMeTpoB.

Kpucramnoxumus CrpoeHue CHIIMKATOB. [1K-3; | KomnokBuym,
CUJIMKATOB Knaccudukanus ctpykryp TeCTHPOBAHHE,

CUJIMKATOB. 3aBHCUMOCTb 1IK-4 (bpOHTATEHBII

(bU3MYECKUX CBOWCTB ompoc,

CUJIMKATOB OT UX CTPOCHUS.

[IpupoiHbIE M1 CUHTETUYECKUE TIPAKTIYCCKNC 1

I1EOJTUTHI nabopaTtopHbie

3aHATUSA, IK3aMEH.

Opranuueckas Crepeoxumusi OpraHu4eCcKux [1K-3; | KosnokBuyM,
KpUCTAINIOXUMMUS. MOJICKYIJI. I[JH/IHa BaJICHTHBIX TECTUPOBAHHUE,
Crpyxkrypa xunkux | cBsazeil. [IpoctpancTBeHHas 11K-4 (bpOHTANBHBIT
KPUCTaJIOB KOH(uUryparus, 1BOIHHON U ompoc

TpOHOM cBsi3eil. BaneHTHbIE ’

VIJIBL. MPaKTUYECKUE U

nabopaTopHbIe

3aHATHS, DK3aMEH.

CTpyKTypa AMCUMILIMHBI:

Taoauna 2. O01mas Tpy10eMKOCTb JUCHUIJIMHBI COCTABJISIET 4 3aueTHbIE

eauHuLbI (144 akageMHUYECKUX YaCOB)

TpyaoeMKoCTb, 4aCOB,
Bun padorsi
Homep cemecTpa Ne 8
OO0wmas TpyroeMKocTh (B 4acax) 144
KonrakthHas pabora (B 4acax): 75
Jlexuuu (JI) 15
[Tpaktuueckue 3anstus (I13) 30
Cemunapckue 3ansatus (C3) 0
JlaGopaTtopusie padoTs (JIP) 30
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Buna padorsl

TpyroeMKocTh, 4acos,

Homep cemecTpa Ne 8

CamocrosiTesibHasi padora (B yacax): 42
Kontponbnas padota (K) 22
CamonoaroroBka 20
Kypcosas padora 0
IToaroroBka M NpPoOX0KIeHNE NPOMEKYTOUHOH | 27
arrecTauuu

By MTOroBOro KOHTpOJIs IK3aMeH
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JlekKnoHHBbIE 3aHATHSA

Taoauna 3. JleknuoHHbIe 3aHATHSA

Ne | Tema Coneprkanue

1 2 3

1 Brenenue. [Ipenmer u 3aaun KpucTaIOXuMuU. O4epKU UCTOPUHU
PenTreHoCcTpyKTYpHBII Kpucrajuioxumuu. Kpucramuioxumus cpeau  Apyrux
aHaJIN3 — OCHOBHOM | HayK 0 BELIECTBE. OcHoBHbIE aCIICKTBI
JKCIIEPUMEHTAIIBHBIA METOJ | KPUCTAINIOXUMUU
KPUCTAJTIOXUMUHU

2 | 3akoHbl  reomerpuyeckoil | [lonsatue cummerpuu. 3akpbIThle  OlEpalMM U
KpHcTaiorpapuu. JIEMEHTBl cuMMeTpuH. CeMelCTBa TOYEUHBIX IPYMII
CuMMeTpHs MOJIEKYIL. cuMMeTpun. MexXayHapoiHasi CHMBOJIMKA M CUMBOJIMKA

[lendmnuca.

3. | IlpoctpancTBeHHast IIpocTpancTBeHHass pemierka. ['pynmnbel  TpaHCISALHHN.
pererka u | CuMBOJIBI rpaHei u pebep KpPHUCTAJIJIOB.
KpucTajiorpaduueckue Tpancasuuonnslie rpynmsl bpaBs. OcHOBHbIE CBOWCTBa
CUCTEMBI KPUCTAJIJIOB BBITEKAIOIINME W3 PELIETYATOrO CTPOCHHS.

MakpOoCKOIIMYECKHE XapaKTEPUCTUKHU KPUCTAILIOB.

4 | CuMMeTpHs KpUCTAIUIOB OcHoBBI Teopuu Trpymnm. Tunel Tpynn CHUMMETPHH.
Knaccupukanuss  Todeunslx  rpynmn.  OTKpBITBIC
omepauud W JJIEMEHTbl cuMMmeTpuu. CHHIOHMH.
3aBUCUMOCTh (PU3NYECKUX CBOMCTB KPUCTAJLJIOB OT MX
CUMMETpUHU

5 OcHoBBI Judpakuuss  pEeHTreHOBCKUX  Jyyeil. Meronsl
PEHTIE€HOCTPYKTYPHOIO perucrpauuu. Ycnosus Jlays. HMHpexcel  cepuid
aHanmsa Y3JIOBBIX CETOK M MEXKIUIOCKOCTHBIE PAaCCTOSHHUS.

YpaBHeHUs bparra-Bynsoda. PentrenogazoBblit
aHanu3. OCHOBHBIE OTambl aHaluW3a CTPYKTYpPHI
kpuctaina. OrnpeneneHue pemerku W CHUMMETPHUH
KPUCTAJUIMYECKON CTPYKTYPBI

6 | Onucanne u cucrematuka | CrepeoMerpuydeckas KJaccupuKanus CTPYKTYP,

KPUCTAJUIMYECKUX CTPYKTYpP | KOOPAUHALMOHHOE YHUCIIO, KOOPAMHALIMOHHBIN
nonudap. CTpyKTypHbIE €IMHMIBI Kpuctamia. MoTus
cTpykTypbl. CrpykTypHblii TuN. [lommsapuueckuii
METOJ M300paxeHus CTpykTyp. OmnmcaHue CTpyKTyp B
TepMax MAPOBBIX YIAKOBOK M KJIAJIOK.

7 Xumuueckas CBSI3b B | OOmwmii B3N Ha NPUPOLY XUMHYECKOW CBA3M B
KpHUCTaJjIax. kpuctannax. CucTeMaTuka KpUCTAIUIMUECKUX CTPYKTYP
Kpucramnoxumnueckue I10 THUILY CBSI3H.
pasinycCBhl.

8 HNonnas Mozens u teopus | CTpyKTYypHbIE THIIBI KPUCTAIMYECKUX PEHIETOK C
PELIETKU. OHeprus | HOHHOW  CBA3bIO.  OHEpPrHsl  HMOHHOW  PEUIETKH.
KPHUCTAJUTMYECKHUX VpaBuenne bopna-Jlanme. Iukn  bopna-T'aGepa.
CTPYKTYP. Nonnsle | YpaBuenue KamyctuHckoro.
paanychl Knaccudukanus: nzogecMuyeckrue, aHu30/IeCMUUYECKHE

U ME30/IeCMUYECKHE CTPYKTYphl. Boma B CcTpykTypax
WOHHBIX KpuctaioB. HMonnwsie paguychl. IlpaBuna
Marnyca. Pu3ndeckue CBOMCTBA HOHHBIX KPUCTAJUIOB.
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9 | KoBamentHas  cBsi3b B | OObsACHEHHE NPUPOABI KOBAJICHTHON CBSI3M HAa OCHOBE
KpHCTaJIax. Teopus | Teopun BCY u MOJIKAO.

HaIIPaBJIICHHBIX HanpaBneHHOCTP KOBaJEHTHOW CBs3u U (opma

BaJICHTHOCTEH. MOJIEKYJI. BosmoxHnoctn IIpeICKa3aHus

KoBasieHTHBIE pafnyCHI. reoMeTpuuecKkoil ¢opmbel Moiekyn mo ['minecnu.
KoBanentuole  paguycel. @Du3nyeckue  CBOMCTBA
KPUCTAIJIMYECKUX CTPYKTYpP C KOBAJEHTHOW CBS3bIO.
CBs3u, INPOMEKYTOYHBIE  MEXKIY HOHHBIMH W
KOBaJIeHTHbIMU. CTENEHb HOHHOCTH CBSI3U

10 | Mertamunyeckas cBs3b. | CTpyKTypHbI€ TUIBL. [[puHIMNI IIOTHEHIIIEH YITAKOBKH.
30HHas JHEpreTuyecKas | JHeprus METAJIINYECKUX CTPYKTYP. Tumnsl
CTPYKTypa KpUCTaJlJIa. | B3AUMOJEUCTBUSA ~ METAUIOB  JAPYyr € JOPYIOM.
HNuTepmeraminyeckue Mertannnueckue paauycel. [lepexon oT MeTaminyeckou
COEIMHEHMUS. K KOBAJICHTHOM CBSI3H.

MeramdecKue pajanycsl

11 | Uzomopdusm. Tuns! | OMnupuveckue IpaBuiIa n3zomopdusma.

TBEP/bIX PACTBOPOB. Knaccudpukanus msomoppuszma. OcHOBHBIE (DHU3HKO-
XUMHYECKHE U TEPMOANHAMUYECKUE IIPUHLIAIIBI TEOPUU
u3oMopduszma. TBepasie pacTBOPBL. IIpenen
U30MOP(HOI 3aMECTUMOCTH U MOPPOTPOIHSL.

12 | [Homumopduzm u | Kimaccudukamnus nomumoppuszma. Da3oBble MEpEXO/Ibl.
HOJIMTUIIN3M CBs3b TEPMOJMHAMHUYECKUX CBOMCTB CO CTPYKTypaMH

noauMopdHbIX MoguduKkanuid. [TomuTunmsm.

13 | PeanbHble Kpuctaibl. | Bo3nukHoBeHue u  poct  kpuctamwioB. CrocoOsl
Jucnokanus oOpazoBanust  kpuctamwioB. JlepekTtsl  cTpoeHus

KpucTayioB. Jluciokanuu.

14 | Kpucramioxummuueckue Kpucrannoxumuuecke CTpYKTYphl METauioB (Menb,
3aKOHOMEPHOCTH B | MarHuy, 0-KeJIe30). CrpyKTypHI OMHApPHBIX
nepuoandeckor  cucreme | coequHeHuit (AB). Knactepsr
JI.1.MenneneeBa

15 | Baxueiimue crpykrypHble | CTpyKkTypHbIi Tun. [lepoBckuta, mmuHenu. Gepputsl.
THUIIBI TEpPHAPHBIX
COeTMHEHNN

16 | Kpucramioxumus Crpoenne cuiukaroB. Knaccuduxamus cTpykryp
CUJIMKAaTOB CHWJIMKATOB.  3aBUCUMOCTb  (PU3UYECKHMX  CBOMCTB

CWIIMKaTOB OT MX cTpoeHus. Ilpupomnele u
CUHTETHYECKHE IIEOJTUTHI

17 | Oprannueckas Crepeoxumusi  OpraHuyeckux  Moiekyn.  JlinmHa
KPUCTAJITIOXUMHUSL. BaJICHTHBIX cBs3ell. [IpocTpancTBeHHas KOHpUTypanus,
Crpykrypa KUJKHAX | TBOMHOM U TPOMHOMU cBsizel. BaneHTHBIE yIIIBL.
KpHUCTAJIJIOB Cummerpuss Monekyin. [lpaBuno Kwuraitropoackoro.

CTpyKTypHBIE KJIAacChl. 3aBUCUMOCTH IMOTECHIIMATbHON
SHEPrUM OPraHUYECKOro KpHUCTala OT CTPYKTYPHBIX
1apaMeTpPOB.
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Taouauua 4. [lpakTuyeckue 3aHATHS

No HanmeHoBaHME TEMBI Conepxanue
1 2 3

1| CumMmeTpust KpUCTAJIIOB. PaccmarpuBarorcsi ~ CUMMETPUYECKHE
Crepeorpaduueckas npeoOpa3oBaHusl, AJIEMEHTHI
MIPOEKIIMS KPUCTAILIIOB. CUMMETPHH, KpUCTaJUTAYECKast
OcCHOBHBIE 3aKOHBI pemeTtka. CUMBOJIBI TpaHed W pedep
kpuctamiorpadun. Kpucramn. | kpucrania. CumBonsl  Mwuepa.
Kpucrannnueckas pemerka. [Toctpoenue cTepeorpaduueckux
Pemenue 3anau. IIPOEKIUH.

2] Kimaccel 1 CHHTOHUH PaccmarpuBatrorcs 32 BHUJIA
KpucrtamuioB. O603HaueHuE cUMMeTpuH. Pa30uparoTcss TPUHIMUIIBL,
KpucTauiorpadguieckunx JeXalume B OCHOBE  IOCTPOEHUSA
KJ1accoB (Bu0B). Pemerku PUMEHSIEMBIX CUCTEM 0003HAUCHHUS.
bpaBs. Pemenne 3anay.

3| Teopus pocta [Tponecchr KpUCTAITN3a1UU u
KPUCTAJNIMYECKOTO BEIIECTBA. | BHIPAIIMBAHUS KPUCTAILIOB.

PeanpHbIl KpUCTAILI.
Jlucnokanus.

4| Knaccudukanus xumudeckoil | PazOupatorcs ~ sHepreTuyeckue U
CBSI3U B KpucTajuiax. Pacuer | cTpyKTypHBIE XapaKTePUCTUKHU
SHEPIrUU KPUCTALTUYECKUX KOBQJICHTHBIX, HMOHHBIX,
CTPYKTYD. MeTajuimdeckux BaH-nep-BaanbcoBbix
Kpucramnoxumnueckne CBSI3EH. MHorocnonHsle u
panuycel. Pemenue 3anay. MOJIEKYJISIPHBIE YITAKOBKHU.

5, 3omopduszm aToMOB B CoBepllleHHBIT ¥ HECOBEPIICHHBIN
kpuctamuiax. [lomumopdusm. | uzomopdusm. VYcioBusi o0bOpazoBaHus
[Toctpoenue hazoBbIx TBEPJIbIX PacTBOpPOB.
JMarpamM. DKCIepruMeHTaIbHbIE METO/IbI

UCCIIEOBAHUS M30MOPQHBIX 151
MOJTMMOP(HBIX MPEBPAIICHUI.

6, IlnotHeitmue mapoBbie Onucanue KpUCTAJUIMUYECKUX CTPYKTYP
ynakoBkd (ITIITY) u kinanku OMHApHBIX COEJUHEHUN B Tepmax
(ITIIK). Koopaunanuonusie | [MIIIK u ITHIY. IIpumepst. ITycTtoTsl B
4yycia 1 KOOPAUHAIMOHHBIN IIIK u ITHTY.
oy ap B [THIK u TTHITY.

7] Kpucraninoxumust TpOMHBIX CrpyktypHble Tumbl. CTpYKTYpPHBIE THIT

COEIMHEHUU

nepoBCKUTa, mnuHenu. GeppuTel U UX
TEXHUYECKOE 3HAYCHUE.
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Taoauna S. JlaboparopHble 3aHATHSA

No HanmeHoBaHNE TEMBI Conepxanue

1. | OcHoBbl peHTreHocTpykrypHoro | [To manHOM TeMe pa3pabaThiBacTCs
aHaJM3a KPUCTAIJIOB. Y PAaBHEHHE | ATOMHAsS CTPYKTypa KPUCTAILIOB,
opera-Bynbda. Metoabt AJIEKTPOHHASI CTPYKTYpa
pertreHorpaduu. OnpeneiaeHne | KpUCTAUIMYECKON pEeIIeTKH, a
[TapaMeTpOB pelieTku. Pemenne | Takyke METOIbI UCCIEA0BAHUSA
3a1a4. KPHUCTAUINYECKOrO BEIIECTBA.

2. | Kpucramnoxumus CrpoeHre OpraHu4ecKux MOJIEKYJI.
MOJIEKYJISIPHBIX BEILIECTB. CrpoeHune NoJMMEpPHBIX BELIECTB.
CrpyKTypa KUIKHX KPUCTAUIOB. | BakHelllne CTpyKTYpHBIE KJIACCHI.

3. | Kpucrainoxumusi CUIIMKaTOB Crpoenue. Kimaccudukanus

CHJINKATOB. AJIFOMO-,
OOpPOCHIIUKATHI.
KoopaunanuuoHHble ynucia u
M30MOp(HBIE 3aMEIIECHUS.
Onpenenenue Bal€HTHOCTH
KHUCJIOPOJA B CUJIIMKATAX B
COOTBETCTBUH C IPABUIIOM
ITosmHra.

4. | Kpucrammueckue CTpyKTyphl CTpyKTypHBIE TUIBI OUHAPHBIX
UHTEPMETAIITNYECKUX MHTEPMETANINYECKUX COCIMHEHUM.
COCMHECHUM. IIpupoa HHTEPMETALTNYECKHUX

COCIMHEHUM.
5. | OCHOBHBIE CTPYKTYPHBIC THUIIBI PaccmatpuBarorcst usmMeHeHus

METaJVIOB U HEMETAJIJIOB.
N3menenne xapakrepa
cTpykTypsl 110 [lepnoanueckon
CHUCTEME

CTPYKTYpbI U (pr3nuecKue CBOMCTBA
MPOCTBIX BEIIECTB IO TPYyIIamM
MEPUOJNIECKON CUCTEMBI
JI.M1.Menneneena.

Tadiauua 6. CamocTosiTe/IbHOE H3y4YeHHE Pa3/ieI0B M CUHMILIHHBI

Ne

ConepkaHue caMOCTOATEIbHOM paOOThI

cumMeTpuu. Pemenue 3agay

[IpocTpaHCTBEHHBIE IPYIIIIBL. Onucarb pacrpeneneHue
INPOCTPAHCTBEHHBIX TPYIIl IO CHHTOHHWAM M BHAaM (KJlaccam)

2 PentrenoctpykTypHblii  aHanu3. Tpu MeToga peHTreHorpaduu:
meron JIAYD, wmerox  BpamieHus W METOJ  IOPOIIKa
dororpapuyeckuii. M AUPPAKIHUOHHBIE METOABl PETUCTPALUU
JU(GPaKIMOHHBIX JTyUYeH.

3 HonHast  Mojenb  CTPYKTYphl  KpucTtamuioB.  PacnpeneneHue
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AJEKTPOHHOM IUIOTHOCTH M XUMHUYECKASl CBA3b B IE€TEPOIOJSIPHBIX
KpHUCTaJIJIaX CO CTPYKTYPOH IMHKOBOM OOMaHKH U KAaMEHHOM COJIH

KoopnvHanmoHHbIE  CTPYKTYpbl coeauHeHuid AB; cTpykTypa
IUIAaBUKOBOI'O IIMAaTa W €€ Mpou3BOAHbIE. OnHcarb XHUMHYECKYIO
CBSI3b B KPUCTAJIE B OAHORJIEKTPOHHOM MPUOJIMKEHUN

CTpykTypa CO CBSI3IMH METAJI-METAJUL: a) CTPYKTYPbI C TUIOCKUMHU
KOMILJIEKCAMHM, 0) CTPYKTYPBI C OKTadAPUYECKUMHU KJIACTEPaAMHU.

6 TBepable pacTBOPHI.

5. OneHOYHbIE MATEPHAJIBI VIS TEKYLIEro U py0e:KHOr0 KOHTPOJIA
YCIIEBA€MOCTH M MPOMEKYTOYHOM ATTeCTAlMHU

5.1. 3aganus 1Jis TeKyero KOHTpoJs (KoHTpoJupyemas komnerenuus 11K-3; [1K-4):

1. KonnoxkBuym
Bonpocsl k peiiTuHroBoi Touke Nel

1. Beenenue B kpuctaimoxumuto. [IpenMer u 3a7aum KpUCTAIIIOXUMUHU
2. OCHOBHBIE aCIIEKTHI KPUCTAIUNIOXUMHH

3.CTpyKTypHBIi  aHaIM3 KaK  OCHOBHOM  JOKCHEPUMEHTAJIbHBIN
KPUCTAJUIOXUMUU

4. Kpucraimuueckoe coctosiHue. OnpeneneHne NOHATUS «KKPUCTAILID).

5. OCHOBHBIE TapaMeTPbl KPUCTATUIMYECKUX PEIIETOK.

6. DnemeHTapHas siueiika. baszuc pemerku.

7. TloHATHE CUMMETPHUH B KpUCTAJIIAX.

8. Cunronuu kpuctayos. Pemerku bpass.

9. Onepanuu CUMMETPHS KPUCTAIIIIOB

10. I[IpocTpaHCTBEHHBIE TPYNIIBI CHMMETPHUH.

11. CumMeTpust IIIOTHEUIIIUX IAPOBBIX YIAKOBOK U MIOTHBIX KIIAJI0K

12. [I10THOCTH ABYMEPHOU U TPEXMEPHOU IIAPOBBIX YITAKOBOK

13. CriocoObl 0003HaYEHUs MIIOTHEUIIINX YITaKOBOK

14. Buibl ¥ 4MCII0 MyCTOT B INTIOTHEMIINX YIAKOBKAX W IUIOTHBIX KJIaJKaX
15. Kpucramibl ¢ MOHHOM CBS3BIO.

16 Kpucramibl ¢ KOBaJIEHTHBIM THUIIOM CBSA3H (ATOMHBIE KPUCTAJLIbI).

17. IlonsapHelil TN CBA3U. MONEKyISIpHBIE KPUCTAIUIBI.

MECTOJ
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Bonpochl Kk peiiTuHroBoii Touke Nel

1. MeTtajuinuecKuil TUII CBSI3H.

2. DHeprusi KpUCTAININYECKONW PEIIETKH.

3.3aBUCHUMOCTh (PUBHKO-XUMHUYECKHX CBOWCTB TBEPIBIX BEIIECTB OT THUIIA
XUMHYECKOU CBSA3U B KPUCTAJIAX

4. DneKkTpuuecKue CBOMCTRA

5. OnTuyeckne cBOMCTBA

6. KoBKOCTH METaAIIIOB

7. CmaitHOCTh

8.KoahpurmeHTsl MEXaHUYECKOTO CKATHUS U TEPMUUECKOTO PACITUPEHUS
9. TBepnocTh U TeMNEpaTypa IJIABJICHUS

10. O6pa3oBaHue KPUCTAILUIOB B IPUPOJE

11. IlprunHbI ¥ ycaoBUst 00pa30BaHUS KPUCTAIIIIOB

12 MexaHn3Mbl pOCcTa KPUCTAIIIOB

13. ®opmbl pocTa KpUCTAILIOB

14. JleekTbl KPUCTAILIOB.

15. Iuciokauuu

16. DxcniepuMeHTAIbHBIE METO/IbI UcCienoBanus nuddy3un

17. MexnyHapoHas Kjiaccuukanus no rpynmnam CTpykTyp.

18. OCHOBHBIE CTPYKTYPHBIE THIIBI.

19. SBnenue mommmopdusma.

20. ®a3oBbIe IEPEXOABI MEPBOTO U BTOPOTO poaa

Bomnpocsl Kk pedTHHroBO# TOuKe Nel
1. CtpykTtypHas ki1accupuKaius ToJIuMOpPHBIX IEPEXOI0B

2. IIpeBparrieHust ¢ ”BMEHEHHEM TEPBON KOOPIAUHAITMOHHOU Cephl.

3. [IpeBparieHusi ¢ K3BMEHEHUEM BTOPOM KOOPAUHALIMOHHOM cdhepbl
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4. BnusHue Temneparypsl U JaBICHUS HA KPUCTAUINYECKYIO CTPYKTYPY
5. U3omopduzm.

6. @aKkTOpHI, BIAUSIONINE HA TIPEIEITbl H30MOPGHBIX 3aMEIICHUA

7. I3yueHune KpUCTauInYeCKUX CTPYKTYP MUHEPAJIOB

8.CTpyKTypHBIE MOJIETTU MUHEPAJIOB

9. CTpykTypHOE pazHOOOpa3ue U pacHpOCTPAHEHHOCTh CHJIMKATOB B MPUPOJIE
10. I'naBHas KOHIENIMS KPUCTALLIOXUMHAH CUIIMKATOB

11. Kpucramioxumudeckas Kjiaccuukanus CUIMKaTOB

12. HoBble 11€01MTONOI00HBIE MaTEPHAIIBI

13. Hutpupocunmkarsl

14. CpaBHuTENBHAS. KPUCTAJUIOXUMHUS CUITMKATOB

15. CraHoBieHHE SKCIEPUMEHTAIBHONW OPraHUYECKON KPUCTAIUNIOXUMUU
16. TeopeTnueckast opraHu4yecKasi KpUCTAIIOXUMUS

17. CTpyKTypa OpraHM4ecKoro Kpucrauia

Kpumepuu ¢popmuposanus ouenox (oyenusanus) ycmno2o onpoca

VYeTHBIN onpoc ABJISIETCSI OJTHUM M3 OCHOBHBIX CIOCOOOB yd€Ta 3HAHHUN 00Yy4arommerocs
no auctuminuHe «Kpucramnoxumus». Pa3BépHYTHII OTBET CTyJeHTAa AOKEH MPEACTaBISATH
c000¥ CBSI3HOE, JIOTHYECKH MOCIIEI0BATEILHOE COOOIIEHNE Ha 3aJaHHYIO TEMY, TTOKa3bIBaTh €ro
YMEHUE PUMEHSATh ONPEIEICHUS.

B pesynomame ycmmuozo onpoca 3Hanusa, o00yuaruiezoca OUEHUBAIOMCA HO
cneoyrowieil wKkane:

3 banna, CTaBUTCS, €CIU O0yJAIOIIHICS:

1) momHO wM3maraer W3yuYeHHBIM Marepuan, JaéT TPaBHIBHOE OINpeAeTIeHHOe

9KOHOMHUYECKHX MOHSITHM;

2) oOHapyXHBaeT NOHMMAaHHWE MaTepualia, MOXXET OOOCHOBaTh CBOU CYXKJICHUS,
MPUMEHUTH 3HAHUS HA MPAKTHKE, TPUBECTH HEOOXOIMMBIC TIPUMEPHI HE TOJIBKO IO
y4eOHUKY, HO M CAMOCTOSITEIbHO COCTAaBIICHHBIE;

3) wu3maraeT Marepuan TOCIEIOBATEIHbHO M TMPABUIBHO C TOYKHA 3PEHHS HOPM
JUTEPATYPHOTO SI3BIKA.

2 6anna, cTaBUTCS, €CW OOydYaromuics Ma€T OTBET, YIOBJICTBOPSIOINIMN TEM K€
TpeOoBaHUsAM, 4TO | JUIsl O6amia «1», Ho gomyckaeT 1-2 omuOKu, KOTOphIE caM ke HCIPABISET, U
1-2 HepouéTa B OCIIEIOBATEILHOCTH | SI3IKOBOM O(POPMIICHUH U3JIaraeMoro.

1 6ann, craBuTCs, ecinu OO0yYaronuiicss 0OHapyXKUBAaeT 3HAHUE U MMOHMMAaHUE OCHOBHBIX
MMOJ0KEHUN JaHHOI TEMBI, HO:

1) wu3naraer mMaTepuall HEMOJHO U JOIYCKAeT HETOYHOCTH B ONPEACIICHUH TOHATHIH;

2) He yMeeT JOCTAaTOYHO TJIyOOKO M JI0Ka3aTeahbHO OOOCHOBAaTh CBOM CYXKICHUS M

MIPUBECTH CBOU MPUMEPHL;
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3) wu3maraeT Marepuan HEMOCJIEIOBaTeIbHO W JIOMYCKAeT ONIMOKH B S3BIKOBOM
0(OPMIICHUH U3TIAraeMoTO.
0 6annoe, craBuUTCA, €Clid OOyYArONIMICSA OOHAPY)KHMBAET HE3HAHHWE OOJIbIIEH YacTh
COOTBETCTBYIOIIIETO pa3jelia U3y4aeMoro MaTepuana, JoImyCKaeT OrOKN B GOpPMYITHUPOBKE.
bamnbr «3», «2», «1» MOTYyT CTaBUThCA HE TOJBKO 332 €AMHOBPEMEHHBIM OTBET, HO W 3a
paccpeioTOYeHHBIH BO BPEMEHH, T.€. 32 CyMMY OTBETOB, JAHHBIX CTYJACHTOM Ha MPOTSKEHUU

3aHATHA.

5.2. TunoBbie BOMPOCHI AJIsl CAMOCTOAATEILHOTO M3YYEeHUsI, KOHTPOJIMpyeMasi
kommneTeHuus (IK-3; TIK-4)

3aganme 1. IIpoctpanctBenHsle  rpynnbl.  OnmcaTe — pacnpenesieHue
IPOCTPAHCTBEHHBIX TPYNI IO CHHTOHUSM M BHAaM (KjaccaM) CHMMETPUHU.
Pemenne 3amau

3ananme 2. PeHTreHOCTPYKTYpHBII aHamu3. Tpu MeToaa peHTreHorpaguu: MeTo.
JIAYD, wmeton BpamieHuss H = METOJ MNOpomKka  (ororpapuyeckuid Hu
T (PaKIIMOHHBIE METOJIbI PETUCTPALIMH TU(DPAKIIUOHHBIX JIyUeH.

3aganme 3. IUoHHas Mozenp CTPYKTYphl KpUCTaJIOB. PacmpeneneHue
AIIEKTPOHHOM TUIOTHOCTH U XUMHUYECKas CBSI3b B TETEPOIOJISIPHBIX KpHCTAILIaX CO
CTPYKTYpOU IMHKOBOW OOMaHKU U KAMEHHOU COJIH.

3amanue 4. KoopauHauuMOHHBIE CTPYKTypbl coeauHeHuid AB, cTpykTypa
MJIABUKOBOTO IIIATA U €€ MPOU3BOAHbIE. ONUCaTh XUMHYECKYIO CBSI3b B KPUCTAJLIIE
B OJTHORJICKTPOHHOM MPUOJIMKEHUH.

3apanme 5. CTpyKTypa CO CBS3IMH METaNI-METaJUL: a) CTPYKTYPHI C IJIOCKUMHU
KOMITJIEKCaMH, 0) CTPYKTYPBI C OKTadAPUIECKUMH KJIACTEPaAMHU.

3amanue 6. TBepbie pacTBOPBI.

Kpumepuu ¢opmuposanus ouenok no 3adanuam 011 CAMOCMOAMENbHOU PAdOmMbl
cmyoenma (munoewvie 3a0a4u):

«omauyno» (3 Oamna) - oOydaromMiCs TOKa3ald TIyOOKHME 3HaHUS Marepuana Io
MIOCTABJICHHBIM BOTIPOCAM, TPaMOTHO, JIOTHYHO €T0 MU3JIaraeT, CTPYKTYPHPOBAI U JIe-TATU3UPOBAI
uHpopManmoo, u30eras MpOCTOro MOBTOPEHUS WHGPOpPMAIMM M3 TEKCTa, WHGPOpPMAIMs Mpea-
cTaBJieHa B iepepaboTaHHOM Bujie. CBOOOIHO UCTOIb3YET HEOOXOAUMbIE (POPMYJIBI ITPH PELLIEHUH
3ajay;

«xopowoy (2 6amna) - 00yJaronMiicst TBEPI0 3HAET MaTEpHall, TPAMOTHO €T0 U3JIaraeT, He
JIOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B MPOIIECCE PELICHUS 3a/1ay;

«yooenemeopumenvno» (1 6amn) - oOydaromuics UMEET 3HAHUSI OCHOBHOTO MaTepuaia
10 TIOCTABJICHHBIM BOIIPOCAM, HO HE YCBOMJI €T0 JieTanel, JOMyCKaeT OTAebHbIE HETOYHOCTH TIPU
pEIICHUH 33/1ay;

«neyooenemeopumensno» (0 6amioB) — oOyuaromuiics 1omMyckaeT rpyoble OmHMOKU B
OTBETE Ha MIOCTaBJIEHHBIE BOIIPOCHI U MPH PELLICHUH 3a1a4

19



5.3. Tunoevie 3a0anusa na Koa10Keuym (Konmpoaupyemas Komnemenyus I1K-3;

IIK-4):

Pybeoscnviti  xoumpons  ocymiecTBIsIeTcss 1o Oojiee WU

MCHCC

CaMOCTOATCIbHBIM pasJaciiaM — y‘{€6HBIM MOAYJSIM KypCa MW IPOBOIUTCA II0

OKOHYaHUM H3YyYECHUS Marepuajga MOAYJs B 3apaHee yCTaHOBJIEHHOE BpEMSI.

PyOexxHbIII KOHTPOJIb MPOBOJUTCA C LENbI0 OMNPENCICHHS] KadecTBa YCBOEHUS
MaTeprajia y4eOHOro MoIyJsi B LENOM. B TeueHue cemecTtpa MpOBOAWUTCS Mpu

MaKux KOHMpPOJIbHbIX MEPONPUAMUS RO 2PAPUKY.

IIpomexkyrouyHasi arrecrauus 1 peMTHHIOBast TOYKA

1. Beenenue B kpuctaimmoxumuto. [IpenMer u 3aqaum KpUCTAIIIOXUMUHU
2. OCHOBHBIE aCIEKTHI KPUCTAINIOXUMHH

3.CTpyKTypHBIM  aHaIW3 KAk OCHOBHOM  JKCHEPUMEHTAJIbHbBIN
KPUCTAJUIOXUMUU

4. Kpucrammueckoe cocrosiaue. OnpenesieHue NOHATUS «KPUCTAILID).

5. OCHOBHBIE TapaMeTPbl KPUCTATUIMYECKUX PEIIETOK.

6. DnemeHTapHas siueiika. baszuc pemerku.

7. TloHATHE CUMMETPUH B KpUCTAJLIAX.

8. Cunronuu kpucrtaimio. Pemerku bpass.

9. Onepanuu CUMMETPHS KPUCTAIIIIOB

10. IIpocTpaHCTBEHHBIE TPYNIIBI CAHMMETPHUU.

11. CumMeTpust IIIOTHEUIINX IAPOBBIX YIAKOBOK U MJIOTHBIX KIIAI0K

12. [I1OTHOCTh ABYMEPHOM M TPEXMEPHOW MIAPOBBIX YITAKOBOK

13. CriocoOb1 0003HaYEHUs MIIOTHEUIIINX YITaKOBOK

14. Buibl ¥ 4MCII0 MyCTOT B INIOTHEMIINX YIAKOBKAX M IVIOTHBIX KJIaJIKax
15. Kpucramibl ¢ MOHHOM CBA3BIO.

16 KpucTamibl ¢ KOBAJICHTHBIM THUIIOM CBSI3U (ATOMHBIE KPUCTAJLIIBI).

17. IlonsipHbIil TN CBA3U. MONEKYISIPHBIE KPUCTAJUIBI.

IIpomexkyTouHasi aTrecTanus 2 peiTHHIOBas TOYKA

MECTO
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1. MeTtajsinuecKuil TUII CBSI3H.

2. DHeprusi KpUCTAIINYECKOU PEIIEeTKH.

3.3aBUCUMOCTh (PUBUKO-XMMHUYECKUX CBOMCTB TBEPIBIX BEIIECTB OT
XAMHUYECKOM CBSI3U B KPUCTAIJIAX

4. DneKkTpuuecKrue CBOMCTRA

5. OnTuyeckue CBOMCTBA

6. KoBkocTh MeTamuios

7. CnaitHOCTb

8.KoappumeHTsl MEXaHUYECKOTO CKATUSL U TEPMUUECKOTO PaCIIUPEHHUS
9. TBepnocTh U TeMIEpaTypa IJIaBJICHUS

10. O6pa3oBaHNe KPUCTAIIIOB B IPUPOJIE

11. ITprunHbI ¥ ycaoBust 00pa30BaHUs KPUCTAIIIIOB

12 MexaHn3Mbl pocTa KPUCTAIIOB

13. ®opmbl pocTa KpUCTAILIOB

14. JlepexTbl KpUCTAILIOB.

15. Jlucmokauuu

16. DxciepuMeHTaIbHbIE METO/IbI UCCleI0oBaHus TudPpy3un

17. MexxnyHapoHas Kjiaccuukanuys no rpynmnam CTpykTyp.

18. OCHOBHBIE CTPYKTYPHBIE THIIBI.

19. SIBnenue noaumopdusma.

20. ®azoBble IEPEXO/IbI IEPBOTO U BTOPOTO PO

IIpome:xxyTouHas arrecTanus 3 peMTHHIOBasi TOYKA

1. CtpyktypHas kiaccupuKaius IoJIuMOpPHBIX IEPEXOI0B

2. IIpeBparieHust ¢ ”3BMEHEHUEM TIEPBON KOOPIUHAIMOHHOU CEPHI.

3. IIpeBparienusi ¢ U3BMEHEHUEM BTOPOM KOOPAUHALIMOHHOMN cdepbl

4. BausiHue TemMneparypsl U JaBJICHUS HA KPUCTAIUIMYECKYIO CTPYKTYPY

5. U3omopduzm.

THIIA
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6. ®aKkTOPHI, BIUAIOIIUE HA TIPEJICbl U30MOP(HBIX 3aMEIICHUM

7. 3yueHune KpUCTaAUIMYECKUX CTPYKTYP MUHEPAJIOB

8.CTpyKTypHBbIE€ MOJIETTH MUHEPAJIOB

9. CTpyKTypHOE pazHOoOOpa3ue 1 paclIpOCTPAaHEHHOCTh CHUIMKATOB B MPUPOJIE
10. I'maBHast KOHUENIMSA KPUCTAINIOXUMUU CUIIUKATOB

11. Kpucramnoxumuyeckas KIacCUPHUKAIUS CUIUKATOB

12. HoBble 11€0IMTON0100HbIE MaTEpUATIBI

13. Hutpuaocunukatsl

14. CpaBHUTENbHAS KPUCTANIOXUMHUS CUIIUKATOB

15. CraHOBIEHHE SKCIIEPUMEHTAILHON OPraHUYECKON KPUCTAITIOXUMUU
16. TeopeTnueckast opraHuyecKasi KpUCTALIOXUMUS

17. CtpykTypa OpraHu4e€CcKoro Kpucrasuia

Kpumepuu cpopmuposanua ouenHox no KoHmponvHolm mouxkam (KOHmpoibHble padomvl;
KOU10K8UYM)

(6 GaToB) - cTaBHUTCS 3a PadOTY, BHIMOJHEHHYIO MOJHOCTHIO 0€3 OMMOOK W HEI0YETOB;
00y4YaroUIMICs IEMOHCTPUPYET 3HAHME TEOPETHYECKOTO M IMPAKTUUECKOro Marepuajia Mo TeMe
MpaKTHIecKoi padboTsl, pereno 100% 3anauy;

(5 6amoB) — craBuUTCs 3a pabOTY, BHINOJHEHHYIO TOJHOCTBIO, HO MIPU HAIWYMHU B HEW He
Oosiee o/1HOM HErpy0Ooil OMOKK M OJHOTrO Hejnouera, He Oojyiee Tpex HenoueToB. OOyvaromuics
JIEMOHCTPUPYET 3HAHUE TEOPETUYECKOrO M IMPAKTUYECKOro Marepuaja MO TeMe MPaKTUYeCKOon
paboThl, JOMyCcKas HE3HAYUTENbHbIE HETOUHOCTH IIPU PELIEHUH 3a/1a4, pemieHo 70% 3anay;

(4 Oaya) — craBuTcs 3a paboTy, eciu OakajaBp MPaBUIBHO BBINOIHUI HE MeHee 2/3 Bcelt
paboTel WM AOMyCTUI He Oosiee OJHOM TpyOoil OmMMOKM M JIByX HEIOUYETOB, HE Oojiee OTHOU
rpy0oit u onHOM HerpyOoi ommOku, He Oosiee TpeX HEerpyobIX OIIMOOK, OJHOW HErpyooil.
OOyuaromuiicss 3aTpyAHSAETCS C MPABWIBHOM OLIEHKON MPEIOKEHHON 3aJaud, JAeT HETIOJHBIN
OTBeT, peteHo 55% 3anau

(3-0 GammoB) — craBUTCA 32 pabOTY, €CIIM YKCIIO OIMIMOOK ¥ HEJIOYETOB MPEBLICKIIO HOPMY ISt
OLICHKH 3 WM TMPaBUJIBHO BBIIOJHEHO MeHee 2/3 Bcell paboThl. OOydaronmiics JaeT HEBEPHYIO
OIIEHKY CHUTYaIuH, pemeHo menee 50 % 3amad.

5.4.Tecmoeswvie 3a0anusa (konmponupyemasn komnemenyus I1K-3; I1K-4):

Ionnwiin nepeuens mecmoeswix 3a0anuii npeocmaeners ¢ IJOUC —
http://open.kbsu.ru/moodle/course/view.php2id=3299)

IIpuMepsI TeCTOBBIX 32 aHUI
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S: Kpucrajuioxumus - HayKa, U3ydaromas:

+: 3aBUCUMOCTb BHYTPEHHEH CTPYKTYpbI U (PU3NYECKUX CBOMCTB KPUCTAIIOB OT
XHMHUYECKOT'O COCTaBa

- COBPEMEHHOE COCTOSIHUE TEOPUH IEKTPOHHOU CTPYKTYPBI MOJIEKYJI

- TEOPETUYECKYIO UHTEPIIPETALMSI CBOMCTB U PEAKIIUM BCEX AIIEMEHTOB U BCEX UX
COCTMHECHUH

-: BEIIECTBA U UX MPEBPALLICHUS

I:

S: Vpasnenus bpseea — Bynvgha umeem 6uo:
+ nA =2dsin®

- nA=2dcos®

- nA =2ysin®

= nA=2&cosO

I:

S: M3yuenue Kypca KpUCTAJUIOXUMHHU JAET MPEACTABICHUS 00 OOIIMX MPUHIUIIAX:
+: CTPOCHMH KPHUCTAJIIOB

+: 0 CBSA3M MEXY CTPYKTYPOU KPUCTAIUIOB U MIPUPOJON XUMHUUYECKOTO
B3aMMO/JICHCTBUS aTOMOB

+: KIIacCU(PUKALMY KPUCTAIMYECKUX CTPYKTYP

-: THOpUIN3aIUU ATOMHBIX OpOUTANIEeH

I:

SZ OCHOBHBIM BKCHepeMCHTaJ'IBHBIM METOAOM KpI/ICTaJ'IJ'IOXI/IMI/II/I ABJISICTCA.
+: PEHTTeHOCTPYKTYPHBIN aHAIN3

: DJIEKTPOHHAS CIEKTPOCKOTIHS

-: SIMP

: TpaBUMETPUS

I:

S: OcHOBHBIE OCOOEHHOCTH, T.€. CBOMCTBA KPUCTAIITHYECKOTO BEIIECTBA
OIPENEIIAIOTCS:

+: TEOMETPUUYECKHU NPABUIIBHBIM PACIIOI0KEHUEM B IIPOCTPAHCTBE DJIEMEHTAPHBIX
yacTuIl] (ATOMOB, HOHOB, MOJIEKYJI)

- TPEXMEPHO-IIEPEOIUYECKUM BHYTPEHHUM CTPOCHUEM

- HAJIMYKEM IUIOCKUX TpPaHen

- COBOKYIIHOCTBIO Y3JIOB PACIIOJI0KEHHBIX B INIOCKOCTH

Kpumepuu ghopmuposanun ouenox no mecmoegvim 3a0aHuam:
(6 OamnoB) — moaydarT OOydYarouuecs ¢ TPaBWIBHBIM KOJIMYECTBOM OTBETOB Ha
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TecToBbIe BONpOockl. BeimoaHneHo 100 % npennokeHHbIX TECTOBBIX BOIPOCOB;

(5 OamnoB) — mnonydarT oOydyarouuecs C MPaBWIbHBIM KOJIMYECTBOM OTBETOB Ha
TecToBbIe BOompockl — 80 —99 % oT obmiero o6beMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

(4 OGamma) — moNy4arOT OOydYaromIMecs C TPAaBHIBHBIM KOJHMYECTBOM OTBETOB Ha
TecToBbI€ BOMPOCHl — 60 —79% 0T 00111ero 06beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(0 6amoB) — mony4ar0T 0Oy4arOIIMECs TPABUILHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE
Borpockl — MeHee 40-59 % oT o611ero oobeMa 3aIaHHBIX TECTOBBIX BOIIPOCOB.

5.5. Bonpocwl 0n1a coauu Ix3zamena, Konmpoaupyemas komnemenuus (I1K-3; ITK-

4)

1. Ilpenmer W 3amayu KPUCTAUIOXMMHUHU. PEHTIE€HOCTPYKTYpPHBIM aHaIA3 —

OCHOBHOI AKCIIEPUMEHTAIIbHBII METOJI KPUCTATUIOXUMUHU.

Judpakius peHTTeHOBCKUX JIydeld. MeToabl perucTpauuu Au(ppakIIMOHHBIX

ny4dei. Ycnosus Jlayo.

Cummetpus KpucTauioB. DnemeHTsl cumMerpud [ u 11 pona.

Tunel uzomopdusma. Ilpenen nzomophHON 3aMECTUMOCTH U MOPPOTPOTIHSL.

MexnayHapoHas cuMBoJIKa 1 cuMmBoJiika [llengmuca.

DHeprus peieTk HOHHBIX KPUCTAIIIOB.

Kpucramn. Kpucrannmueckas peuieTka.

Onucanue CTpyKTyp B TEpMax IAPOBBIX YIIAKOBOK M KJIaJ0K. THIIBI ITyCTOT.

3aKOH palMOHAIbHBIX OTHOLIEHUH apameTpoB. CUMBOJIbI TpaHel u pebep

KpHUCTAJUIOB.

10.Kpucranisl ¢ KOBaJIeHTHOH CBs3bI0. CTpyKTypa U (PU3nyYecKue CBOMCTBA.

11.Knaccudukanus CTpyKTyp CUIMKATOB.

12.OcHOBHBIE CTPYKTYPHBIC TUIIBI METAIIOB (ME/Ib, MATHUM, 0l-KEJIE30).

13.KoopIMHAIIMOHHOE YHCIIO U KOOPAMHAIIMOHHBIN TOJIHU/IP.

14.Kpucranisl ¢ MoHHOM CBs3bI0. [IpaBuno Marnyca.

15.3ax0H NOCTOSIHCTBA TPaHEBBIX YIIIOB. MaKpOCKONMYECKUE XAPAKTEPUCTUKHI
KpHUCTAJUIOB.

16.Kpucrannuueckas pemerka. DiieMeHTapHas ssuerka. Tunbl pemerox.

17.CtpyKkTypa HHTEPMETAUIMYECKUX COCTUHEHH.

18.MloHHast MOJIeNb KpUCTAIIIA. DHEPTUs PEIICTKH.

19.CTpyKTypHBIi THIT TIEPOBCKUTA.

20.Bo3HUKHOBEHHE W POCT KpUCTALUIOB. DakToOphl, BIHUSIONIUE HA POCT
KPUCTaJUIMYECKOTO BEIIECTBA.

21.®u3nuecKuil CMbICI KPUCTALIOXUMUYECKUX PaInyCOB.

22.CTpyKTypHBIE THUIIBI U U30CTPYKTYPHOCTb.

23.TBepasie pacTBOpbI. THUIIBL

24 .Meramnudeckasi CBsi3b. BiusiHMEe pa3mepa aTOMOB METAVIOB Ha UX
bu3nUecKue CBOICTRA.

25.IMomumopdusm. dazoBbie mepexoibl.

N

WX kW
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26.CeMeiicTBa KPUCTAUIMYECKUX CTPYKTYp. OCTPOBHBIC, LIETIOYHBIE, CIIOUCTHIC
U KOOPAVHAIMOHHBIE CTPYKTYPHI.

27.Ilonsitre o nucnokanuu. BnusiHue neekToB KpUCTAIIOB Ha UX CBOMCTBA.

28.CucreMatvka KpHUCTAUIMYECKUX CTPYKTYp @O THIIy CBSI3M TOMO- M
TeTEPOAECMUYECKHE CTPYKTYPHI.

29.Peanpublii kpuctayi. ToueyHbie AEQEKTHI.

30.CTpyKTyphl MPOCTHIX BEMIECTB — HEMETAILTIOB. KoopauHaius aToMOB.

31.130BaJICHTHBIN U reTepOBaJICHTHBINA H30MOP(PU3M.

32.21€MEeHTBl CHMMETPHUH U UX COUYETAHHUE C TPAHCIISIUSAMH.

33.Knaccudpukanuss KpUCTAIMYECKUX CTPYKTYp C HMOHHOM  CBSI3bIO.
N3onecmuyeckue, aHU30J€CMUYECKHE U ME30JECMUYECKUE CTPYKTYPBI.

34. TepmoauHaMuKa MOJUMOP(HBIX MPEBpaAIICHUH.

35.CTtpoeHue CHIIMKaTOB. 3aBUCUMOCTh (PU3UYECKUX CBOMCTB CHUIIMKATOB OT MX
CTPOEHHUS.

36.130BaNeHTHBIN U T€TEPOBAJIEHTHBIN H30MOP(HU3M.

37.PeuieTka v CTPYKTypa KpUCTAILIA.

38.OCHOBHBIE CTPYKTYPHBIE TUIIBI METAIUIOB. MeTaiuinyecKas CBs3b.

39.Tpu wmetona pentreHorpaduu: meron Jlays, MeTon BpallleHHs, METO]
MOPOIIKA.

40.1Ipupos1a THTEPMETALTUYECKUX COCTMHEHUI.

41.Cunkartsl.

42.Buapl CUMMETPUH KPUCTAILIOB, o0Jagaromumx €IMHUYHBIMU
HaIlpaBJICHUSIMH.

43.3ueprust HOHHBIX CTPYKTYp. L{ukin bopna-I"aGepa.

44.Ypasaenue bparra-Bynbda.

45.3aBUCUMOCTh IIMPO- M IBE303JEKTPUUYECKUX CBOWCTB OT CHUMMETPUU
KpHUCTAJUIOB.

46.TBepabie pacTBOPHI. THIIBL.

47.Ban-nep-BaanscoBo B3ammopencteue. OHeprus B Ban-nep-BaanbcoBbix
KpHUCTaJlIax.

48.MoJieKyasipHbIE KPUCTAILIIBI.

49.Tlonsatue o qucinokanuu. BausHue nepeKToB KpUCTaIJIOB HAa UX CBOMCTBA.

50.130BaNeHTHBIN U TeTEPOBAJICHTHBIA U30MOP(HU3M.

51.IIpocreitmre cTpyKTypHbI€ TUIbl. ONUCaHUE CTPYKTYP B TEpMax
MJIOTHEHIIUX IIAPOBBIX KIIAOK.

52.OCHOBHBIE CTPYKTYPHBIE THUIIBI METAJUIOB.

53.Kpuctami. OCHOBHBIE CBOMCTBA KPUCTANIMYECKOTO BEIIECTBRA.

54.CTpyKTyphl COEIMHEHHUI METAJUIOB C HeMeTauiamu, Tuna AX.

55.1U3omopdusm. IIpenen nzoMmopdhHON 3aMEHUMOCTH 1 MOP(POTPOITHS.

56.KoBanentnsie paanychl. DU3NUECKUl CMBICT KPUCTATNIOXMMHUYECKUX
pagnycos.
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IK3aMEeHAIIMOHHBIC OMJIETHI MO JUCIHUILINHE

DK3aMeHaIMoHHbINA OnneT No |

l.Ilpenmer M 3aaud KPUCTAIUIOXUMHUU. PEHTreHOCTPYKTYpHBIA aHaIU3 —
OCHOBHOM AKCIIEPUMEHTAIBLHBIN METOJT KPUCTATUIOXUMUHU.

2.Tunel uzomopdusma. [Ipeaen nzomophHO 3aMECTUMOCTH U MOPPOTPOIIHSI.
3.B sanemente cummerpuu [3L,3PC] onpenenuts:

a)4UCII0 €IUHUYHBIX HAMPaBICHUN;

0)KaTeropui0 CUHTOHUY;

B)CUHTOHUIO;

T')Ha3BaHUE BHUJIa CHMMETPUHU.

3aB.xadenpoit KymixoB X.b.

DK3aMeHaIMOHHbIN OneT Ne 2

1. Iudpakiust peHTTeHOBCKUX Jy4deil. MeTo bl perucrpanuu
nudpakIMOHHBIX Tyue. Y cioBus Jlays.

2.CummMmeTpust KpucTamioB. DneMeHTsl cummetpud | u Il pona.

3.IIpuMepom TBEPIbIX PACTBOPOB BHIYMTAHUS SIBISIETCS PACTBOPUMOCTD B
cucteme LiCI-MgCl,. O0bsicauTe MexaHu3M 00pa30BaHUs TBEPJIBIX PACTBOPOB.

3aB.kadenpoit Kymixos X.b

Dk3ameHarmoHHbIi onitet Ne 3

1. MexnayHnapoanas cumBosMKa U cumBosrka [lenduuca.

2.DHeprus peueTK HOHHBIX KPUCTAILIOB.

3.BeiBecTH ypaBHEHUE, BhIpaXKAIOIIEe YCIOBUE OTPAKEHUSI PEHTI€HOBCKOTO
Jy4da ¢ IJTMHOMN BOJHBI A OT KpUCTAIIIOTpadUueCKO MI0OCKOCTH C
MEXIIJIOCKOCTHBIM paccTOHUEM d. YTOJI MEX]y JIy4OM U IIIOCKOCThIO ©.

3aB.kadenpoit KymixoB X.b.

DK3aMeHalMOHHbINA OniteT Ne 4

1.Kpucrann. Kpucrammueckas pemerka.
2.Kpucramisl ¢ HOHHOM cBs3bl0. [IpaBriio Marnyca.
3.IlpencraBiensl caeayomue Kpuctamiorpapuiaeckue GopMyJbl:
a)Le; 0)LcPC; B)Lc6P; T)L66L, . 3anncarh UX M0 MEXKIyHAPOIHOM
CUMBOJIMKE U ONPEJECIUTh BUI CHHTOHUH.
3aB.xadenpoii Kymxos X.b.
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Dk3aMeHarmoHHbI ouitet Ne 5

1.3aK0H OCTOSIHCTBA IPaHEBBIX YITIOB. MakpOCKOIIMYECKUE
XapaKTEPUCTUKHN KPUCTAIIOB.

2.OCHOBHBIE CTPYKTYPHBIE THIIBI METAIOB (ME/b, MarHUM, O-XKEJIE30).

3.Paccunrariite SHEPru0 KpUCTALTNIECKON CTPYKTYpPbI AJ11 OMHAPHBIX

coequnenuit CaF, u CsCl, nonp3ysices npubnmxeHHon Gopmynoi Kamycrunckoro.

Wonnsie paguycel Ca’' - 1,06 A; F - 1,33 A; Cs*- 1,65 A; Cl'- 1,82 A.

3aB.xadenpoit Kymxos X.b.
DK3aMeHaInOHHBINA OuiteT Ne 6

1.3aK0H panMOHAIBHBIX OTHOIIEHUM NTapaMeTpoB. CUMBOJIBI TPaHEN U
pedep KpucTasios.
2.0nucaHue CTPYKTYp B T€pMax MIAPOBBIX YIAKOBOK U KJIAJOK. THUIIbI

IIyCTOT.
3.0Hp€I[J'II/ITe K KaKOMy TI/IHy TBepI[BIX paCTBOpOB OTHOCATCA CUCTCMBI.

a)Cu — Ni

6)Na2MoO4 — N32W04

B)NaQMOO4'2H20 — NaQWO4-2H20 — HzO

iy o ; M
MADCE

3aB.xadenpoit KymxoB X.b.

DK3aMeHaIMoOHHbIN onneT Ne 7

1.Kpucranisl ¢ koBaneHTHOH cBsi3bt0. CTpyKTypa U (pu3nuecKre CBONCTBA.

2.Knaccudukamnus CTpyKTyp CHIUKATOB.

3.B sanemente cummerpuu L¢6P onpenenuts:
a)4HCII0 IMHUYHBIX HAIIPaBJICHUI;
0)KaTeropuio CUHTOHUU;

B)CUHTOHUIO;
I')Ha3BaHUE BHUJIa CHMMETPUHU.

3aB.kadenpoit KymxoB X.b.
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DK3amMeHalnoHHbIA OmeT Ne 8

1. KoopamHanimoHHOE YMCII0 ¥ KOOPAUHALMOHHBIN TOJIUAP.
2.PU3NYECKUN CMBICH KPUCTAUIOXUMUYECKUX PATUYCOB.
3.0npenenurtb, K KAKOMY THUITY TBEPBbIX PACTBOPOB OTHOCSIT CUCTEMBL:

a)Ag - Cu

0)Au-Ag

B)Na,MoO,4 — Na,SO4

wMacoh

3aB.xadenpoit KymxoB X.b.

DKk3amMeHarnoHHbIN OmneT Ne 9

1.CTpyKTypHBIE€ TUIBI U U30CTPYKTYPHOCTb.

2.TBepasie pacTBOpbl. THIBI.

3.MmMetoT 1 ipeAcTaBiIeHHbIE POPMYIIbI CHMMETPUU KyOMYECKON CUHTOHUU
equanuHoe HampasieHue: 4L3;3L,; 3L44Ls; 4L:3L,3pC. IlpencraBneHHbie
KpucTtauiorpadguueckue Gopmybl HaUIUTE B cuMBojnke ['epmana-Morena.

3aB.kadenpoit KymxoB X.b.

DKk3aMeHarnoHHbI ometr Ne 10

1. Kpucrannuueckas pemierka. DneMeHTapHas ssuerka. TUIbl pemeTok.
2.CTpyKTypa UHTEPMETAIUINYECKUX COCTUHEHU.
3.Hanumure Gopmymsl 1jisi pacyeTa SHEPTUU B MOHHBIX KPUCTAITUYECKHUX
CTPYKTYypax.
3aB.kadenpoit KymxoB X.b.
Dx3aMmeHanoHHbIN omtet Ne 11

1.MonHast Moaenb KpucTaiiia. DHEPrusl PEIICTKHU.

2.CTpyKTYypHBII TUIl IEPOBCKUTA.

3.MIeemur CaWO, — L4PC. OnpenenuTs 351€MEHTBI CUMMETPHUH, YHUCIIO
€AUHUYHBIX HANPABJIEHUN, CHHTOHUIO U €€ KaTETOPUIO

3aB.xadenpoit Kymrxos X.b.
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DK3aMeHaMOHHbINA OneT Ne 12

1.BOo3HUKHOBEHHE ¥ POCT KpUCTAWIOB. DaKTOPHI, BIUSAIOIMIAE HAa POCT
KPUCTAITMYECKOTO BEIIECTBA.

2.Merannudeckasi CBs3b. BimsiHHME pasMepa aTOMOB METaIOB Ha UX
duznyecKre CBOMCTRA.

3.Chanepur — ZnS — 4L33L»(3L14)6P. Onpenenuts 371€MEHTH CHMMETPUH,
YUCJIO €MHUYHBIX HAMPABIICHUN, CHHTOHHIO M €€ KaTErOPHIO.

3aB.xadenpoit Kymxos X.b

Dk3ameHarnoHHbIi omet Ne 13

1.ITomumopduzm. @a3oBbie NEPEXOIBI.

2.CeMmenCcTBA  KPUCTAUIMYECKUX  CTPYKTYp. OCTpOBHBIE, LEIOYHBIE,
CJIOUCTBIE U KOOPJAHHALIMOHHBIE CTPYKTYPBI.

3.Paccunraiite 3HEPruI0 KPUCTAUIMUECKOW CTPYKTYphl I OWHApHBIX
coenunenuid CaS u K,S, nonp3ysics npubimxennoi gopmynoi KamycTtuHckoro.
Wonnsie paguycsl Ca®"- 1,06 A; S*-1,74 A; K- 1,33 A.

3aB.xadenpoit KymixoB X.b.

DK3aMeHanoHHbI omet Ne 14

1.ITonsATHe 0 nucnokauuu. Biusgaue nedekToB KpUCTAIIOB HA X CBOWCTBA.
2.V30BajIeHTHBIN U T€TEPOBAJICHTHBIN U30MOP(DU3M.
3.CHUHrOHUYU U KaTErOpuHu.

3aB.xadenpoit KymixoB X.b.

DK3aMeHalMoOHHbINA OnieT Ne 15

1.91eMeHTbl CHMMETPHUH U UX COYETAHUE C TPAHCIISAIUSIMU.

2.Knaccudukanusi KpPUCTAIUTMYECKUX CTPYKTYP C HOHHOH  CBSI3BIO.
N3onecMuyeckue, aHM301€CMUYECKUE U ME30IECMUYECKHUE CTPYKTYPHI.

3.PaccuuTtaTh DSHEPrUI0 KPUCTAIUIMYECKOW CTPYKTYpPbl, €CJIH HOHHbIC
pamuycel K - 1,33 A; Br! — 1,96 A nnsa coequnenus KBr.

3aB.kadenpoit Kymxos X.b.
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DK3aMeHaMOHHBIN OniteT Ne 16

l.CucremaTnka KpHUCTAUIMYECKUX CTPYKTYp MO THUIIy CBA3M TOMO- M
reTEPOJIECMUYECKHE CTPYKTYPHI.

2.PeanpHblit kpuctaiul. Todyeunbie 1eEeKTHI.

3.Kakoe BemiecTBO MMeeT OOJIBIIYIO SHEPTHIO0 KPUCTAJUIMUECKOW PEIIeTKU
KBr wiu KC1? Nonnsie paguycst K- 1,33 A; Br- 1,95 A; CI' - 1,82 A.

Paccuurars.

3aB.xadenpoit Kymxos X.b.

DK3aMeHalMOHHBIN OniteT Ne 17

1.CTpyKTyphbl NPOCTHIX BEMIECTB — HEMETAIIIOB. KoopAnHanus aToOMOB.

2. Tepmoarnamuka moJMMOPGHBIX MPEBPAIICHHM.

3.1IpaBuio, ONpenensomee yCIOBUS YCTOMYMBOCTh CTPYKTYPHBIX THIIOB
KOBaJICHTHBIX KpucTaiuioB. [Ipasuno FOM-Pozepu.

3aB.xadenpoit Kymxos X.b.

Dxk3ameHarmoHubIi onmet Ne 18

1.Ctpoenue cuiukaToB. 3aBUCUMOCTh (PU3UYECKUX CBOMCTB CHIIUKATOB OT
UX CTPOCHHS.

2.1Tpupoja MHTEPMETAITNYECKUX COCTMHEHUIA.

3.Hanumurte ¢opmyny bparra-Bynasda s pasnuyHbIX — MOPSIKOB
OTpaXKEHHUS.

3aB.kadenpoit Kymixos X.b.

DK3aMeHaMoOHHbINA OniteT Ne 19

1.Cunukarsi.

2.130BaJICHTHBIN U reTepOBaJICHTHBINA N30MOP(PHU3M.

3.IlmoTHeimme yrnakoBky mapoB. KakuMm TUIlaM yIakOBOK COOTBETCTBYIOT
cienytonue GOpMyJIbl:

...|ABJAB]|...; ...][ABC|ABC]|...; ...CIJABACIA...

3aB.kadenpoit KymxoB X.b.
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Dk3ameHarmounbIi oniet Ne 20

1.PemeTka u CTpyKTypa KpUcTalIa.

2.OCHOBHBIE CTPYKTYPHBIEC TUITBI METAJUIOB. MeTalJInueCcKasi CBSI3b.

3.Kampiur — CaCO; — L33L23PC. OmnpeneauTb CHHTOHHIO U €€
KaTErOpHIO.

3aB.xadenpoit KymxoB X.b.

Dxk3ameHarmoHHbI oniet Ne 21

1.Tpu merona peHtreHorpadguu: Meron Jlays, meroa BpallleHUs, METOJ
IOPOIIKA.

2. TBepasie pacTBOphI. THIIBL.

3.3aKOH MOCTOSIHCTBA IPAHEBBIX YTJIOB.

3aB.kadenpoit KymixoB X.b.

Dk3aMeHarnoHHbI onet Ne 22

1.Ban-nep-BaanbcoBo B3aumojierictBue. JHeprusa B Bau-gep-BaanbcoBbix
KpUCTAJLJIaX.

2.Bunpl  CUMMETPUM  KPHUCTAJIOB, o0nafaronmx  €IUHUYHBIMU
HaIlpaBJICHUSIMH.

3.Ha3zoBuTe »SIE€MEHTHI CHUMMETPHUHM, BXOJAIIME B MPEICTABICHHbBIC
dbopmyibl: L33L,3PC; 4L331L,(3L14)6P.

3aB.kadenpoit KymixoB X.b.

DKk3aMeHarmoHHbIi oniet Ne 23

1.9Heprust nonHsix cTpykryp. Llukn bopna-I"abepa.
2.Ypasuenue bparra-Bynbda.
3.3aBUCUMOCTb CBOVMCTB KPUCTAUIMYECKUX BEUIECTB OT UX CTPYKTYPBI.

3aB.kadenpoit Kymxos X.b.

DK3aMeHaIMOHHBIN OneT Ne 24
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1.3aBUCHUMOCTE IHPO- M IBE30JIEKTPUYECKUX CBOMCTB OT CUMMETPHUH
KPHUCTAJUIOB.

2.MounekynsipHbIe KPUCTAILIBI.

3.CUHIOHUU U KaTETOPHUH.

3aB.xadenpoit Kymrxos X.b.

DK3aMeHaMoOHHbINA omiet Ne 25

1.Ilonsitue o nucinokanuu. BiusiHue n1eexkToB KpUCTaJIOB HA UX CBOMCTRBA.
2.M30BajIeHTHBIN U T€TEPOBAJICHTHBIA N30MOPPU3M.
3.CTpyKTypHBIi THUII TIEpBOCKUTA. CBOKCTBA.

3aB.xadenpoit KymxoB X.b.

DK3aMeHaIMOHHBIN OneT Ne 26

1.IIpocreiimne cTpyKTypHble TUIbl. OnIMCaHue CTPYKTYP B TEpMax
MJIOTHEHIIUX IIAPOBBIX KIIAJOK.

2.KoBanieHTHbie paguychbl. DU3nUecKUil CMBICT KPUCTATIOXUMHYECKUX
paanycoB.

3.CTpyKTypHBII THUI IEPOBCKUTA.

3aB.kadenpoit KymxoB X.b.

DKk3aMeHarmoHHbIi onet Ne 27

1.OCHOBHBIE CTPYKTYPHBIE THUIIBI METAJIOB.
2.Kpuctami. OCHOBHBIE CBOMCTBA KPUCTAJUNIMYECKOTO BEIIIECTBRA.
3.251eMEeHTbl CAMMETPHUH J1J11 OECKOHEYHBIX CUCTEM.

3aB.kadenpoit Kymixos X.b.

DK3aMeHalMOHHBINA OnieT Neo 28

1.CTpyKTypbl COEIMHEHUI METAJIIOB C HEMeTauiaMu, Thuna AX.
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2.M3omopdusm. [Ipenen nzomoppHON 3aMEHUMOCTH U MOP(POTPOTIHSI.
3.3akoH AIOU.

3aB.xadenpoii Kymrxos X.b.

Kpumepuu ¢hopmuposanusn oyenox no npomescymoyHon ammecmayuu:

«omauyno» (25-30 OGamwioB) — MONy4YarOT OOydYaroluecs, KOTOpble CBOOOJHO
OpUEHTHUPYIOTCS B MaTepHualie W oTBeuaroT 0e3 3arpynHeHui. OOydarommwiics crocoOeH K
BBITIOJIHEHHUIO CJIOKHBIX 3aJJaHUM, TOCTAHOBKE 1ieJiel U BhIOOpe myTel ux peanuszanuu. Pabota
BBITIOJIHEHA MTOJTHOCTHIO O€3 omuook, pemeno 100% 3amay;

«xopowoy» (20-24 0Oanna) — nonyyaroT o0ydaroumecs, KOTOpble OTHOCUTENIBHO MOJHO
OpUEHTHUPYIOTCS B Marepuale, OTBEYaroT O0e3 3aTpyJHEHH, IOMyCKaloT HE3HAYUTEIbHOE
KOJIM4ecTBO OmuO0K. OOydarommiicsi CriocOOCH K BBIMOJHEHUIO CIIOKHBIX 3amaHuii. Paborta
BBITNIOJIHEHA MOJTHOCTHIO, HO UMEIOTCS HEe OoJiee 0JIHOM HerpyOoil ommOKH U OAHOTO HEJO0YeTa,
He Oosiee Tpex HemoderoB. [lomyckaroTcss HE3HAYUTENbHBIC HETOUYHOCTH MPH PEIICHUH 3aiad,
peuieno 70% 3anay;

«yoosremeopumenvuo» (16-19 OamnoB) — momydaroT oOydaromiuecs, y KOTOPBIX
HEJOCTAaTOYHO BBICOK YPOBEHb BIAJEHUS MaTepuaioM. B mpoiecce oTBeTa Ha SK3aMEHE
JIOITYCKAIOTCS OIMOKA U 3aTPYAHCHHSI IPU M3IOXKEHUH Marepraia. OOydJaromuiicss IpaBHiIbHO
BBITIOJIHWII HE MeHee 2/3 Bcel paOdoThl WIIM JOMYCTHI He Oosiee OHOM rpyOol OmMOKH B IBYX
HEJ0YEeTOB, HE Oojiee OHOW rpyOOW W OJHOW HerpyOoil ommOKu, HE Oojiee TpeX HErpyObIX
omuboK, oaHOM HerpyOoi. OOyuarouuiics 3aTpynHAETCSs C MPaBHIBHON  OIICHKOM
MpeIOKEHHOM 3a71a4u, JaeT HEMOJHBIN OTBET, perieHo 55% 3anay;

«Hneyoosnemeopumensvno» (0-15 06amnoB) — mnonyyaroT oOydaromuecs, KOTOpbIe
JIOMYCKAIOT 3HAYUTENbHbIC OMUOKK. OOydYaromuiics WMeeT JIWIIh Ha4dallbHYI CTEIeHb
OpUeHTaluu B MaTepuaine. B pabore yucio omuOOK M HEIOYETOB MPEBBICUIO HOPMY IS
OLICHKH 3 WJIM MPaBUIILHO BBINOJIHEHO MeHee 2/3 Bcell paboThl. OOy4aromuiics JaeT HEBEPHYIO
OIICHKY CUTyaluu, peuieHo meHee 50% 3amay.

6. MeToanueckue MaTepuasibl, ONpeaeasioniue npoueaypbl OeHUBAHUS 3HAHUI, YMeHUH,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH:
MeToanyeckue peKoMeHIAlMU /sl MOATOTOBKHU K IK3aMeHY

MaxkcumanbHast cymma (100 6amioB), Habupaemasi CTyJI€HTOM 110 AUCLHUIUIMHE BKIIOYAeT
JIBE COCTaBJISIOLINE:

—  nepsas cocmaenAwwads — OLEHKAa DPETyJsIpHOCTH, CBOEBPEMEHHOCTH M KauyecTBa
BBIMIOJTHEHUS] CTYJAEHTOM YyueOHOW paboThl MO M3YYEHHIO JHCUUIUIMHBI B TEYEHHE IEepHoja
U3yYEHUs TUCIMITIMHBI (CEMeCTpa, WIN HECKOJIBKUX ceMecTpoB) (cymma — He Oosee 70 6anioB).
bamnbl, xapakTepusyromue ycrneBaeMocTh CTyAeHTa 10 JUCHUILIUHE, HAOUPAIOTCSl UM B T€UEHUE
BCETO Mepruoia 00yYeHHs 32 U3yUYEHHUE OTJICIbHBIX TEM U BBITIOJIHEHUE OT/AEIbHBIX BUI0B padoT.

—  emopas cocmaendiouas — OlleHKa 3HaHUH CTYEHTa 110 pe3yJbTaTaM IIPOMEKYTOUHON
arrectanuu (He 6omee 30 —6amioB).

KpureprieM oneHKH ypOBHS COOPMHPOBAHHOCTH KOMIIETEHIMA B paMmKax y4ueOHOM
nucnuuHel «Kpucramnoxumus» B VIII cemectpe sBisieTcs 3K3aMeH.

Llenvto npomesicymounplx ammecmayuii 10 JUCUUIIIINHE SIBJISETCS OLICHKA Ka4eCTBa
OCBOCHMS JUCLUIUIMHBI 00yUYarOIIUMUCS.

Kpumepuu oyenxku kauecmea 0c60eHUA OUCYUNTIUHDBL

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTHIECKOE COACP)KaHUE Kypca
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OCBOCHO TOJTHOCTHIO, 6€3 POOEIOB, HEOOXOIUMBIC MPAKTUICCKHUE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepuasioM chopMupoBaHbl. Bce mpeaycMoTpeHHbIe TPOrpaMMOoil 00ydeHust
yueOHbI€ 3a/JaHUS BBIIOJIHEHbI, KAYeCTBO MX BBIMOJIHEHHS OLEHEHO YHCIIOM 0alioB, OJM3KUM K
MakcUMajgbHOMY. Ha sK3aMeHe cTyieHT JeMOHCTPUPYET IITyOOKHe 3HaHUS PEAyCMOTPEHHOTO
IpOrpaMMoil MaTrepuasa, yMeeT YeTKO, JAKOHUYHO U JIOTUYECKH TOCIIeI0BaTeNIbHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

Ouyenka «xopouto» — om 81 00 90 6annoe — TeopeTIECKOE CoiepKaHue Kypca
OCBOCHO, HEOOXOAMMBIE MTPAKTUYECKIE HABBIKH PA0OTHI C(hOPMUPOBAHBI, BHITIOJTHEHHBIC
yueOHbIe 3aJaHus COJepKaT He3HAUUTEIbHbIE OIINOKU. Ha sk3amMeHe CTyIeHT 1eMOHCTpUpPYET
TBEP/I0€ 3HAHUS OCHOBHOTO (IIPOrpaMMHOI0) MaTepHaia, yMeeT 4eTKO, IPaMOTHO, 0e3
CYILLIECTBEHHBIX HETOUHOCTEH OTBEYaTh HAa OCTABJICHHBIE BOMPOCHI.

Ouenka «yooenemeopumenvno» — om 61 0o 80 dannoé — TeoOpeTNUECKOE COAEPIKAHUE
Kypca OCBOEHO HE IMOJIHOCThbIO, HEOOXOUMbIEC MPAKTUYECKUE HABBIKH PAOOTHI C(HOPMHUPOBAHBI
YaCTUYHO, BBITIOJIHEHHBIE YUeOHbBIE 3a/laHusl cojiepkar rpyobie ommOku. Ha sx3ameHe cTyneHt
JEMOHCTPHUPYET 3HAHHE TOJHKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpkKAaT HETOUYHOCTH, ClIabo
apryMeHTHPOBaHbl, HAPYILIEHA OCIE10BATEIbHOCTh U3JI0KEHHS MaTepHralia

Ouenka «neyooenemeopumenvhoy — om 36 0o 60 0anr106 — TEOPETHUECKOE
CoJlep’)KaHUE Kypca HE OCBOEHO, HEOOXOJUMBbIE MPAKTUYECKUE HaBBIKM paboOThl He
c(hOopMUPOBaHbI, BHITIOJHEHHBIE YU€OHBIE 3aJaHUsI COJIEPKAT rPpyOble OMMOKH, TONOTHUTENbHAS
caMmocTosiTeNbHas paboTa HaJl MaTepUAIOM Kypca HE TPUBEAET K CYIIECTBEHHOMY IOBBIIICHUIO
KayecTBa BBINOJIHEHUSA y4eOHBIX 3afaHuii. Ha sKk3ameHe CTyIeHT JEeMOHCTPUPYET HEe3HaHUe
3HAUUTENBHOM YacTU MPOrpaMMHOIO MaTepHualia, CYyIIECTBEHHblE OHIMOKM B OTBETaxX Ha

BOIIPOCHI,
JVCLUIIIINHEL

HCYMCHHC

OPUCHTHUPOBATLCA B  MATCpHAJIC,

HC3HAHUC

OCHOBHBIX  ITOHATUH

Tunosslie 3ananus, obecneunBaromue hopmuponanne komnerenuuit [1K-1, [TK-4 u T1K-
7 npencTaBieHbl B Ta0IHUIE 7

Taonuya 7. Pezynomamot 0c60enus yueonoil OUCUUnIuUHbL, ROONEHCaAuiUe nPosepKe
B PE3YIbTATC U3YUCHUA NTUCHUINIMHBI CTYACHT OJOJIZKCH:

Koo u Buo ouyenounozo
Pezynomamot HauMenosanIe OcHognble nokazamenu mamepuana,
o0yuenus UHOUKAMOPOE ouerku obecneuusaioujue
(Komnemenyuu) docmudicenun pe3yibmamos o0yuenus $popmuposanue
Komnemenyuu Komnemenuyuil
ITK-3. Cnocoben IK-3.1. 3naer u 3HaTh: OCHOBHBIE | MPAaKTHYECKOE
IPOEKTUPOBATH U MOXKET NIPUMEHATL HA | HKCIIEPUMEHTAIbHBIC iz}é’(‘)g;i’o onan
OCYIIECTBIIATE MIPAKTUKE METO/IbI IIPUMEHSIEMBIE JUIA | pagora,
HaHpaBJ’IeHHBIfI COBPCMCHHBIC OIMpECACIICHUA CTPYKTYPBI | TECTUPOBAHMUE,
9KCIICPUMCHTAJIbHBIC HEOPTraHUYECKUX KOHTpOJbHAs pabora,
CHHTES METOIBI 11 COEMHEHMI rsanen
HEOPTaHUYECKUX IPaKTHYECKOE
3 YCTaHOBJICHUS SAHSTHE
COCUHCHUH C CTPYKTYpPBbI Ymersn: Kanubposars | jagoparopuas
HOJICIHEIMHA HEOPraHUYECKUX npubOpsl sl MPOBEACHUs | pabota,
CBOHMCTBAMH 0L COEIMHEHUI 1a0opaToOpHOro  aHajm3a | 'ccTMPOBAHMe,
KOHTpOJIbHAs paboTa,
PYKOBOJICTBOM npo0 (00pasLOB) CHIPBA U | 0o
1os1y(abpuKaToB; CTPOUTH | OmneHouHbBIE
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crenuanucra oosee
BBICOKOU
KBTI (DUKAITIH

KaTMOpOBOYHBIE KPUBHIE MaTepyabl ans
CaMOCTOSITENIbHOM
Baagern: HaBbIKamu | Pa00TH! (ThnoBere
6 6 3agauu pasaen 5.2.);
paboTel Ha J1AOOPATOPHOM | rhyvepupie  Temsi
o0opyaoBaHUU IUISL | KYPCOBBIX pa6ot
(pazgen 5.3.);
CTAHOBJICHUS  CTPYKTYPbI
y py yp TUIIOBBIC TECTOBBIC
HGOpFaHI/IlIeCKI/IX 3aJaHusg (pas,ueJI 54)
MaTepuajioB TeMaTnKa
nmabopaTOpHBIX PaboT
(pazmen 5.5)
TUIIOBBIC OIICHOYHBIC
MaTepuralibl K
JK3aMeHY (paszoen
5.6,
IK-3.2. Criocoben 3HaTh:  XAPAKTEPUCTUKHU | MPaKTHYECKOE
U3y4aTh BIIHSIOLINE Ha | SAHATHC,
nmabopaTopHas
PEaKLMOHHYO PEaKLMOHHYO patora,
CIIOCOOHOCTH CIIOCOOHOCTh XHUMHUECKHX | TeCTHPOBAaHHUE,
HEOPraHUYECKHUX COCAUHCHHI KOHTpONIbHas pabota,
COCOUHEHUH C S
. MPaKTHIECKOe
IIPUMEHECHUEM Ymers: Ilposozurs 3aHsATHE,
TUITIOBBIX IrpaiynpoBKy CpeACTB ﬂa60paTopHa51
M abora,
AKCIEPUMEHTAIBHBIX M3MEPCHUH, CTPOUTD IT)ecmposaHne
. rpagyupoOBOYHbIE KPHUBBIE ’
1 pac4CTHBIX p 6Hy P P KOHTPOJIbHAs paboTa,
METOZIOB (Ta HHHH) JK3aM€eH
O1LEeHOYHbBIE
Baaners: WCHOJB30BAHUS | marepuanst s
KOMIIBIOTEPHBIX IIpOTrpaMM CaMOCTOSATENbHOH
paboThI (TUTIOBBIC
51 IKCTIEPUMEHTATBHBIX | o uy e 5.2.):
METOHOB Ui TIIOCTPOCHUS | nmpuMEepHbIS TEMBI
XUMHYECKHX u | KYPCOBBIX pabor
(pazmen 5.3.);
CTCPCOXUMUYCCKUX THIIOBBIE  TECTOBHIE
bopMynn  coeqMHEHWM W | 3aianus (pasnen 5.4)
THX BHIIOB TEMaATHKa
APy a nabopaTopHBIX pabor
HUIUTIOCTPATUBHOTO (pa3£[eﬂ 55)
MaTepI/Ia.Ha. THUIIOBBIEC OLICHOYHBIC
MaTepHralibl K
JK3aMeHY (paszoen
5.6,
MK-3.3. Criocoben 3HaTh: TEXHOJIOTHS | MPaKTHYeCKoe
BHIOPATH HPOM3BOICTBA 3atATHe,
naboparopHas
ONTUMAaNbHBIN MeTO | HCOPTAaHHUYCCKHUX pa6ora,
CHHTE3a COEIUHEHU; TECTHPOBAHMUE,
000pYI0BaHUE KOHTpOJIbHAsl pabora,
HEOPraHMYECKHX py SK3AMEH

COCTUHEHUN U

nabopatopud W TIpaBUIIa

MIpaKTUIECKOe
3aHATHE,
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METOAMKY 00paboTKU
MOJTyYEHHBIX
pe3ynbTaToB

€T'0 3KCIUTyaTallun

YMmerh: IIOAroTaBJIMBATh
HCXOOHOC CBIPBE,
OCHOBHBIC u
BCIIOMOI'aTCJIbHBIC

MaTepHaibl  C  Y4eTOM
TpeGoBaHUIl OXpaHbI TpyIa

Biasersb: TeXHOJOTHAMU
OLIEHKU Hay4HO-
IPaKTUYECKOH 3HAUUMOCTH
BbIOpaHHOT'O METO/1a
CUHTE3a HEOPTaHUYECKUX

naboparopHas
pabora,
TECTUPOBAHUE,
KOHTpOJIbHAsl pabora,
9K3aMEH
OreHOYHbIE
MaTepHasl
CaMOCTOATENBHON
paboThI (TUmOBEIC
3amauu pasnen 5.2.);
HpUMEpHbIe TEMBI
KYPCOBBIX pabort
(pazgen 5.3.);
TUIOBBIE  TECTOBBIC
3ananust (paszen 5.4)
TeMaTHKa
J1a00paTOPHBIX PabOT
(pa3znmen 5.5)

IS

COCIMHEHU N THIIOBBIE OIIEHOYHEIE
MaTepHraJibl K
9K3aMEHY (pazoen
5.6,
IIK-4. Cniocoben IIK-4.1. Crocoben 3HaTh: METOAbI | MpaKkTHYecKoe
HCII0JIb30BAaTh POCKTHUPOBATH UCCIICIOBAHUN  CTPYKTYPbI ;2‘%’;;":?0 ora
COBPEMEHHBIC HalpasJICHHBIN M CBOHCTB  CBIPBS M | pagora,
BKCI'IepI/IMeHTaJ'IBHBIG CHUHTC3 HNCXOOHBIX MaTepHaﬂOB; TECTUPOBAHUE,
METOILI JULS HeOpraHI/IquKI/IX KOHTpOJ'IBHaﬂ pa6OTa,
ABL A COCIUHEHUH C YMmerh: pa3pa6aTLIBaTL SK3aMEH
CTaHOBJICHUS NPaKTHYECKOE
y 3aJIaHHBIM HabOpOM KOMIIJIEKCHEIC BEII)HSITI/IG
CTPYKTYpbI 1 CBOWCTB B paMKax IPOrPaMMBITIPOBEIECHHUS naGopatopuas
UCCJIEIOBAHUS [IOCTABJIEHHOM Hay4HO- pabora,
PEaKLUMOHHOU 3a1a4n FICCIIEIOBATENbCKOM TECTUPOBAHME,
KOHTpOJIbHAs pabora,
CIIOCOOHOCTH paboTsI SK3aMeH
HCOPraHN4CCKUX OueHouHble
. Baanern: HaBbIKaMH
COeMHEHH il IO e MaTepHUaIbl § I
aHaJIm3a CLIPBH CaMOCTOATCIIBHOU
PYKOBOZICTBOM MATEDIALIOR HE; paboThl  (TUIOBBIE
crienpaaucTa oojee p 3ama4m paszaen 5.2.);
. TBETCTBU TaHgapTaM
BBICOKOI COOTBETC € CTaHaapTa 255240?:11;16 ;aeg[oLTI
N TEXHUYECKUM YCIOBUSIM
KBaNu(UKaLUU y > | (pasmen 5.3.);
HUCII0JIb3yCMBbIM B | runoBele  TecTOBBIC
MIPOU3BOJICTBE, U | 3ajauus (pasaen 5.4)
TEMAaTHUKa
o0paboTku
a00paToOpHBIX padoT
AKCIIEPUMEHTAIBHBIX (pasnen 5.5)
pe3yHLTaTOB TUIIOBBIC OIICHOYHBIC
MaTepuralibl K
9K3aMEHY (pazoen
5.6,
IIK-4.2. Cniocoben 3HaTh: @OU3HUKO- | NPaKTHYECKOe
OCYIIECTBIIATH XUMHYECKHE OCHOBBI ;2%@;2?0 ona
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HaIpaBJICHHBIN HANpaBJICHHOTO  CHHTE3a | padora,
CHHTE3 HEOPTraHMYECKHMX TeCTHPOBARAE,
. KOHTpOJIbHAsl pabora,
HEOPTraHUYECKUX COCIMHEHU; METOMABL | 5isamen
COECTUHEHUHN 110 NIPOBEICHUS MPAKTHYECKOE
3aJJaHUI0 1a00paTOPHOTO KOHTPOJIS SaHATHE,
nmabopaTopHas
cnieruanucra oonee pabota
BBICOKO Ymern: OCYIIECTBIISITh TecTHpOBANTE,
KBaIH(pUKALHHI Gop ¥ CHCTEMATH3ALMIO | xomrpombnas pabora,
HAy4YHO-TEXHUYECKOU 3K3aMeH
HHpOpMALHH o OrneHOYHbIe
MaTepuralibl JJIA
CYHICCTBYIOIINX CaMOCTOSATEIbHOMN
HaHOCTPYKTYPUPOBAHHBIX padoThI (Tunosele
KOMITO3UIIMOHHBIX 3a/1aum paszen 5.2.);
MATEDHANAX IIPUMEPHBIE TEMBI
p KYPCOBBIX pabot
(pazgen 5.3.);
Baagerb:  COCTaBIEHME | pynoppie  TecTOBBIC
AQHATMTUYECKUX  0030pOB, | 3amaus (pasnen 5.4)
Hay4HBIX OTyeToB, | TeMaTHKa
6 mabopaTOpHBIX PadoT
MyONMKalKs  PE3YIBTATOB | (nayrer 5 5)
HUCCIICOIOBAHUN TUIIOBBIC OILICHOYHEIC
MaTepHabl K
9K3aMeHY (paszoen
5.6,
IIK-4.3. 3naer 3HaTBh: METOMBI pacuyeTa N | MPAKTHYECKOE
OCHOBEI ONTHMHU3ALUKM HPOBEICHUsS | >0 1€
nabopaTopHas
KpHUCTal J'IOI‘pa(I)I/II/I u OKCIICPUMCHTA, MCTOABI pa60Ta,
3aBUCUMOCTH CBOﬁCTB HCCHeﬂOBaHI/Iﬁ CprKTypI)I TECTUPOBAHUE,

BEIIIECTB OT MX
CTPOCHHSI.

151 CBOICTB ChIpbs u
HCXOAHBIX MATCPUATIOB

YMmerb: coOuparthb 51
CHCTEMaTU3UpPOBAaTh
Hay4YHO-TEXHUYECKON
uH(popMaIu 0
CYIIECTBYIOIUX
HAHOCTPYKTYPHPOBAHHBIX
KOMIIO3ULIMOHHBIX
MaTepuaax

Buaaners: HaBBIKAMHU
KOPPEKTHUPOBKHU u
pa3paboTku METOAUK
KOMILIEKCHOTO aHaM3a
CTPYKTYpHl U  CBOWCTB

HaHOCTPYKTYPUPOBAHHBIX
KOMITO3ULIUOHHBIX

KOHTpOJIbHAsi pabora,
9K3aMEH
MPaKTHYECKOEe
3aHATHE,
nabopaTopHas
pabora,
TECTHPOBaHUE,
KOHTpOJIbHAsl pabora,
9K3aMEH
OneHouHbIe
MaTepHUalbl
CaMOCTOSITEILHON
paboThl (TumIOBEIE
3amaqu pasaen 5.2.);
IIPUMEPHBIE TEMBI
KYPCOBBIX pabot
(pazmen 5.3.);
TUIIOBBIE  TECTOBBIE
3amanus (pasaen 5.4)
TeMaTHKa
nabopaTopHBIX pabor
(pasgen 5.5)

TUIIOBBIE OLICHOYHBIC
MaTepHaIbl K
JK3aMEHY (paszoen

IS
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MaTepuaIoB 5.6.)

Takum 00pa3om, BBINOJTHEHHE THUIIOBBIX 3a/JaHUN, MPEICTaBICHHBIX B paszziene 5
«O1eHOYHBIE MaTepuanbl IS TEKYIIET0O ¥ PYOSKHOTO KOHTPOJIS yCIEBAaEMOCTH U
MPOMEKYTOUHON aTTECTalluW» IMO3BOJIUT OOECHEYHUTh CIMOCOOHOCTh K HABBIKAM IPOBEIICHUS
XUMUYECKOTO JKCIIEPUMEHTA, OCHOBHBIM CHHTETHMUYECKUMHU M aAHATUTUYECKUMU METOJaMU
MOJTyYEHUSI U UCCIICIOBAaHUS XUMUYECKHIX BEIECTB U PEAKIUH, TAKKE CIIOCOOHOCTh BBITIONHSTH
CTaHJapTHBIE  ONEpallid 1O  MpeAjaraéMblM  METOJMKAM, I[PUMEHSATH  OCHOBHBIE
€CTECTBEHHOHAYUYHBIE 3aKOHBI U 3aKOHOMEPHOCTH PAa3BUTHUS XUMHUYECKON HAYKU MPH aHAJIHN3E
MOJyYEHHBIX PE3yJlbTaTOB U BJIAJEeTh METOJaMU O€30MacHOr0 OOpaleHHs] ¢ XUMUYECKUMU
MaTepuaiamMu ¢ yueToMm ux ¢puszndeckux u xumuueckux cpoiicts (I1K-3; [TK-4).

7. YueOHO-MeTOANUECKOE 00ecTieueHne TUCHUIIIHHBI

7.1. Ocnoenasa numepamypa

1. ¥Ypycos, B. C. Kpucramutoxumus. Kpatkuit kypc [DnexTpoHHbIH pecype] : yueonuk / B. C. Ypycos,
H. H. EpémuH. — ONeKTpOH. TEKCTOBbIE IaHHbIe. — M. : MOCKOBCKHI TOCYAapCTBEHHBIN
yauBepcuteT umenn M.B. Jlomonocosa, 2010. — 256 c. — 978-5-211-05497-4. — Pexxum poctyma:
http://www.iprbookshop.ru/13343.html

2. Hoeropomora, M. 1. Kpucraimnoxumus IpUpOAHBIX MOJIMMOP(HOB yriepoja: oT rpaduta ao rpadena
[DnexTponnslit pecypc] : Mmonorpadus / M. Y. HoBropogoBa. — DJEKTPOH. TEKCTOBBIC JIaHHBIC. —
Pocros-na-Jlony : FOxHsIil denepansubiii yHuBepcuret, 2009. — 120 ¢. — 978-5-9275-0696-5. —
Pexum nocryna: http://www.iprbookshop.ru/46988.htm

3. ApramonoBa, O. B. Xumus tBepmoro tema [DIeKTpoHHBIA pecypc] : ydebHoe mocobme / O. B.
ApTtamMoHOBa. — OJIEKTPOH. TEKCTOBbIE JaHHbIe. — BopoHex : BopoHexckuil rocyaapcTBEHHBIH
ApPXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT, ObC ACB, 2015. — 168 c. — 978-5-89040-529-6. —
Pexum nocrtyma: http://www.iprbookshop.ru/55066.html

4. ®enoros, A. K. ®usnueckoe MarepuanoBeneHue. Yacte 1. dusuka TBepaoro tena [DNEeKTPOHHBINA
pecype] : yueOHoe mocoome / A. K. ®enoToB. — DNEKTPOH. TEKCTOBBIC JaHHbIE. — MMHCK :
Bpmmditmas  mkoma, 2010, — 400 c. — 978-985-06-1918-1. — Pexum gocryna:
http://www.iprbookshop.ru/20161.html

7.2. /lononnumenvnasn aiumepamypa

1. Kpucramnorpadus u KpuctauioxuMus [ DIeKTpOHHBIN pecypc]: yued. mocodue / Kocenko
H.®. - BanoBo : MBaH. roc. XUM.-T€XHOJI. YH-T., 2017. -
http://www.studentlibrary.ru/book/ghtu 038.html

2. Eropos-Tucmenko, HOpuit Knasauesnu. Kpucramnorpadus m kpucramuoxumus [Tekcr] :
yueOnuk / FO. K. EropoB-Tucmenko ; pen. B. C. Ypycos. - M. : Ku. nqom "Yauepcurer",
2005. — 587 c. : puc. - bubmuorp.: ¢. 583-585 . - ISBN 5-98227-095-4
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http://www.iprbookshop.ru/13343.html
http://www.iprbookshop.ru/46988.htm
http://www.iprbookshop.ru/55066.html
http://www.iprbookshop.ru/20161.html

3. Uynpynos, Esrenmiti Bmamumupouu. Kpucrtammorpadus [Tekcr]

: moHorpadpus / E.B.

Yynpynos, M.A. ®agnees, A.®. Xoxinos, E.B. UynpyHos. - M. : ®uzmatiur, 2004. — 500c.
4. 4 YpycoB B.C., Epemun H.H. — Kpucramtoxumus. Kpatkuit kypc. YuebHoe mocodue.- M.:

N3 n-Bo MockoBckoro ynusepcuret, 2005. — 125 c.

5. KopurynoB A.A. OCHOBBI KpHUCTaJNIOXMMHUH HEOPraHMYecKUX BemecTB. —lomck, M3a-Bo
TIIVY, 2006, 86 c.

6. OxumeB K.JO. Kpucramioxumuss u Ae(eKTbl KpUCTAJIUIMYECKOTO CTpOeHHs/ ydeOHoe

nocobue/- Yensounck: U3a-so IOYrI'Y, 2007.-97 c.
7. WeukoB I'.'T. Hauana kpucrauioxumuu, CTpO€HHE peaJbHbIX KPUCTAUIOB B XMMHYECKOMH
TEXHOJIOTMH HEOPTaHMYECKUX BEIIeCcTB. /YueOHoe nmocodue, bapuayi, 2010 r., 76 c.

8. MatBuenko A.A. TumnoBwle 3amauu 1Mo XUMHH TBepaoro Ttena. Jleddexrsl B kpuctamax/
Y4ebHo-meroanueckoe mocodue. HoBocubupcek, 2011 r.
9. KorBanoBa M.K. Kpucrammoxumus, ydeoHoe mocobue / Xantei-Mancwuiick: PUL[ IOT'Y,

2008.- 116 c.

10.  Kpucrammoxumus: Ilpaktukym (mis crynentoB Il xypca xumuueckoro ¢axynbrera) /
Cocr. JI.H. AneeBa. — Omck: Omck.roc.yH-T, 2004.- 28 c.
11. OcHoBHble pazaensl kpuctamtorpaguu. Yuedbnoe nocodue/ Ilog.pea. Kyssmuuesa .M.
—M.: MUTXT, 2002.- 80c.
12. BripaniBanre MOHOKPUCTAIIOB TEPMAHUS C KOHTPOJIUPYEMBIMU CTPYKTYpOH,
coaepxaHueM npumece u ontudyeckumu cBoricrBamu. [lonkonaes O.U., Hlumanckuit A.D.,
ITaBmiok T.O. U3parensctBo COY, I'ox uzpanus 2017

7.3. Ilepuoouueckue uzoanusn

Kypnans! «Kpucramnorpadpus», «Ycnexu xumun», «Heopranuaeckas Xumusi»

7.4. Humepuem-pecypcul
Nen/m | Hammen Kparkas Anpec caiita | HanmeHoBaH YciaoBus
OBaHUE | XapaKTepucT ue AocTyna
3J1eKTPO HKa OpraHu3anmuu-
HHOT0 BJIa/IeJIbLIA;
pecypca PEKBH3UTHI
AOTr0BOpa
1. €] I OnextponHbie | http://www.di OI'bY ABTOPHU30BaHHbI
PI'b BEpCHUU ss.rsl.ru «Poccuiickas W IOCTYyN U3
885898 nosHbI rocyJapCTBEHH 6ubamorexku
X ast
TEKCTOB JTHCCE OubIHOTeKAN (. 112-113)
prauuii u (PI'b)
aBTopedeparo
B U3 poHIa
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http://www.studentlibrary.ru/book/ISBN9785763835854.html?SSr=31013413a4097f780d80529ligidova
http://www.studentlibrary.ru/book/ISBN9785763835854.html?SSr=31013413a4097f780d80529ligidova
http://www.studentlibrary.ru/book/ISBN9785763835854.html?SSr=31013413a4097f780d80529ligidova
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/

Poccuiickon

rOCy/IapCTBCHH
oi Jorosop
T - Ne095/04/0011
ot 05.02.2022
T.
«Web of | ABroputetHas | http://www.is Komnanus Hoctyn no 1P-
Science» | monutematuye | iknowledge.c Thomson anpecam KbI'Y
(WOS) | ckas om/ Reuters
pedepaTuBHO-
o6ubauorpaduy CyﬁJII/Illej-BI/IO
eckasi u HHBIH
HayKOMETpHUYC JI0TOBOp
ckas 6asa NeWoS/558 ot
MHHHX: B 02.04.2018 .
KOTOPOH
HHJICKCHPYIOTC
s okoJjio 12,5
TBIC. )KYPHAJIO
B
Sciverse | PedepatuBHas WNznarensctBo | [Hoctym o IP-
Scopusu | u «Elsevier. anpecam KBI'Y
37aTeIbC | aHAJIUTHUYECKa http://www.s Hayka u
TBa s 0aza £opus.cotn TEXHOJIOTHUI
«Onb3eB | IaHHBIX,
up. coJieprkaras Konrpakt
Hayxa u Ne7E/223 ot
TeXHOIO 21.000 01.02.2022 .
CIICH3UPYEMBI
T E >KypHa§ZB;
100.000 xuur;
370 KHUKHBIN
cepuit
(mpooIKaroll
UXCs
W3IaHHH ),
6,8
MJTH. TOKJIaJI0B
W3 TPYJIOB
KoH(DepeHIHii
Hayuna | Dnextponnast | http://elibrary | OOO «H3b» | [lomsbli qoctym
| oubImnoTexa .Iu
IJIeKTPO | HAYYHBIX
HHAA My OJIMKAITUH -
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/

oudaIMoT
eKa
(HOb
PODN)

MOJTHOTEKCTOB
bI€ BEPCUU
oxoJ1o 4000
WHOCTPAHHBIX
u 3900
OTEYECTBEHHBI
X Hay4HBIX
KYPHAJIOB,
pedepatbl
myOnuKanui
20 TeICSY
KYPHAJIOB, a
TaKkKe
ormcanug 1,5
MJTH.
3apyOexKHBIX U
POCCUNCKHX
JMCCEepTaLU.

2800
POCCUICKHX
YKYpHAJIOB Ha
0e3B0O3ME3THO
W OCHOBE

ba3zagan
HBIXScie
ncelnde
X
(PUHII)

HammonansHas
nH(popMaLoH
HO-
aHaJIMTUYeCcKa
s CUCTEMA,
aAKKyMYJIUPYIO
mas 0oiee 6
MUJUIMOHOB
myOauKanui
POCCHUICKHX
aBTOpPOB, a
TaKKe
nH(pOpMaINIO
00 ux
[IUTUPOBAHUU
u3 6osee 4500
POCCHUIMCKHX
KYPHAJIOB.

http://elibrary
.Iu

000 «HDOb»

JInLIeH3UOHHBI
1 JIOrOBOP

Sciencelndex
NeSIO-
741/2022

15.03.2022 r.

ABTOpHU30BaHHbI
W TOCTYyTI.

Ilo3Bomsier
JIOITOJTHSTE U
YTOYHSATH
CBEJICHUS O
myOIUKAIUAX
yuenbix KBI'Y,
HMMEIOIINXCS B
PUHIL

9BC«Ko

13800

http://www.st

000

[Tonuerit qoctyn
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http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/

HCYJbTA | U3/1aHUH 1O udmedlib.ru | «IlonuTtexpecy | (peructparus
HT BCeM 001acTsIM pe» no [P-anpecam
CTYAEHT | 3HaHWUIA, http://w KBbI'Y)
a» BKJTFOYAET 00 edcollegelib.r | (r.Mocksa)

e gem 12000 . Jlorosop

y1e0HKKOB H Ne138CJ1/01-

y4eOHBIX 2022

nocoOun st

BO u CIIO, Ot 13.02.2022

864 T.

HAaMMEHOBAHUI

KYPHAIOB U

917

MoHoOTpadwmii.

9BbC DnekTpoHHbIEB | https://e.lanb 000 «OBC [Tonnslii focTyn

«JIaHB» | epcHM KHUT ook.com/ JIAHDB» (. (peructparus

BEAYLIUX CaHkKT- nio IP-anpecam

M3/1aTeNIbCTB [TeTepOypr) KBI'Y)

y4eOHO 1

Hay4HOU /lorosop

JIUTepaTypsl (B Ne3E/223

TOM qHneIe ot 01.02.2022

YHUBEPCHUTETC r.

KHX

W3/1aTeNIbCTB),

TaK u

ANEKTPOHHBIC

BEPCHH

MIEPHOTUICCKH

X U3JaHuH 110

Pa3TUIHBIM

obnactsam

3HAHUM.
Hanuon | O6benuneHHs! | https://H30.p OI'bY Hoctym ¢
ajbHag | U i)} «Poccuiickas DJIEKTPOHHOI'O
IJIEKTPO | AIEKTPOHHBIN roCy/IapCTBEHH YUTATHLHOTO

HHasl | KaTaJor ast 3ana

oudbauort | GoHIOB onbIMoTEKAY OnoOIMOTEKH
exka PI'b | poccuiickux KbI'Y

OoubIHoTEK,

coepIKaIIMI

4331 542
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http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

3JIEKTPOHHBIX

JTIOKYMEHTOB
oOpa3oBaTenbH
oro u
Hay4HOTO
Xapakrepa 1o
pa3IUYHbIM
oTpaciisiM
3HAHUU
9. 9BC 107831 http://iprbook | OOO «Ai#i [Tu | [ToxHbI HOCTYIT
«Aiillu | nyGiukanuii, B shop.ru/ Op Meaua» (peructpanus
Ipoyke» | T.u.: 19071 — no [P-anpecam
y4eOHBIX (r. Capatos) KBI'Y)
n3nanui, 6746 JloroBop
— HayHqHBIX Ne4839/19
n3nanmi, 700
KOJIJICKITUH, ot 01.02.2022
343 xxypHana r.
BAK, 2085
ayAMOU3IaHHU I
10.| Mexnyn | udporas http://Crossre HIT ABTOPH30BaHHBI
apoaHas | uaeHTUUKAIN f.com «HOUKOH» 1 nocTyn
cucremMa | 1 00bEKTOB
ouodamor | (DOI) Alorosop
paduuec NeCRNA-
KX 1060-1901
CCBLIOK 07.05.2022 r.
Crossref
11.| Polpred. | O630p CMU http://polpred 000 Hoctym no IP-
com. Poccun n .com «ITonmpen anpecam KbI'Y
HoBoct | 3apy0exnbsi. CITPABOYHHKN
u. O030p | [TonHbie
CMMUN. | TekcThl +
Poccust | ananutukauns
u 600 nznanuit
3apy0ex | mo 53
be OTpacisaM
12.| Ipe3unne | bonee 500 000 | http:/www.p OI'bY ABTOpPU30BaHHbI
HTCKAaf | DJIEKTPOHHBIX rlib.ru «IIpe3nnenTck U JOCTYII U3
OMOJIHOT | TOKYMEHTOB ast Ooubnmorexku
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http://iprbookshop.ru/
http://iprbookshop.ru/
http://crossref.com/
http://crossref.com/
http://polpred.com/
http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/

€Ka UM. | [10 UCTOPUHU OoubnuoTeka (ayn. Ne214)
Bb.H. OrecuecTBa, um. b.H.
EabuuH | poccuiickoi Enpuuna» (r.
a rocyJapCTBEHH Cankr-
OCTH, [TerepOypr)
pycckomy
SI3BIKY Y MIPABY
1 Cospemennvie npogheccuonanvnsle 6azvl OAHHBIX:

2. CoBpemenHble podeccroHalbHbIe 0a3bl JaHHBIX (B TOM YHCIIE MEXAyHAPOAHbIE pedepaTHBHbIC
0a3bl TaHHBIX HAYYHBIX U3JaHUN)

Nature

SpringerMaterials

KypHaiusl

n3aaTeiabCTBaA Annual

Reviews

Kypuansl

n3narenscrBa Oxford

University Press

Onun u3 CaMBbIX CTapbIX u
aBTOPUTETHBIX OOLICHAYYHBIX YKYPHAJIOB.
[lyOnukyer  wWccieqoBaHHS,  MOCBSIIEHHBIC
LUIUPOKOMY Kpyry BOIIPOCOB, B

OCHOBHOM €CTECTBEHHO-HAay4YHOU TeMaTuku. C

2005 roma sxypHall MyOJHMKYET IMOAKACTHI, T/
BKpaTIe OO0CYXIAIOTCs NOCTW)KEHHS HAyKd H
MyOJIMKAIUK 32 TTOCIIEAHION HEIeNIO — JIBE.
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7.5. Memoouueckue ykazanusa no npoeeodeHuI0 pa3iudHolX yUeOHbIX 3aHAMUIL U
CamMoCmoamenvHou padoomaol

VYyeOnast pabora nmo gucuumimHe KpucramioXuMus COCTOMT W3 KOHTAaKTHOH paboThI
(Jlekuu, TPaKTHYECKHUe 3aHSITHUS) U CaMOCTOSTENbHON paboThl. [lons KOHTaKkTHOW y4eOHOI
paboThl B 00111eM 00beMe BPEMEHHU, OTBEACHHOM ISl U3YUYEHMs JUCIMILTUHBI, cocTaBiseT 47 %
(B TOM 4ucIIe JEKIHUOHHBIX 3aHATUN — 15,7%, mabopaTopHsIX 3aHsaTUi — 15,7%), mpakTHYECKHX
arsaTiili — 15,7%), nons camoctosaTenbHOU paboTel — 53 %. CooTHOIIEHHE NEKIIUOHHBIX,
CEMHUHApPCKMX, JIa0OpAaTOPHBIX W MPAKTHUUECKUX 3aHATUH K OOILIeMy KOJUYECTBY YacoB
cooTBeTcTBYeT YydyeOHoMy maHy Hampasnenus 04.03.01 — Xumwus, npodwmis «IIpoduns
«Heoprannyeckass XuMHUsi U XUMUS KOOPJAUHAIMOHHBIX COEAUHEHHI», «XUMHUS OKPYKarolIeu
Cpefbl, XUMHYECKast SKCIIEPTU3a U IKOJIOTHYecKas 6e3011acHOCThY.

JUis MOATOTOBKHM K MPAKTHYECKUM 3aHATHSM HEOOXOAMMO PacCMOTPETh KOHTPOJIbHBIE
BOMPOCHI, MpH HEOOXOAMMOCTH OOpaTUThCS K PEKOMEHJyeMOH JuTeparype, 3amucarh
HEMOHSITHbIE MOMEHTBI B BOIpOcax JJis YSICHEHUsI UX Ha MPEACTOSIIEM 3aHATHH.

Memoouueckue pekomenoayuu no uzyuenuro oucyunaunvl « Kpucmannoxumus» ons

ooyuarowuxca

Henp kypca «Kpuctamioxumus» - SBISETCS OCBOCHHE OOIIMX MPUHIIUIIOB OTHCAHUS
KPUCTAJUTMYECKUX  CTPYKTYp, TEOPHH BAXKHEHIIMX KPUCTAUIOXUMHUYECKUX SBICHUUA U
0000I1IeHHOW KPHUCTAITIOXMMHUH, paccMaTpUBaIOIe MHOrooOpasue KOHAECHCHUPOBAHHBIX (a3 ¢
pa3IMYHOI CTPYKTYpOU, N3ydyeHne GU3NKO-XUMHUECKUX METOAO0B UCCIIEIOBaHUS KPUCTAIUIOB.

[Ipuctynas Kk M3y4EeHHIO NUCHUIUIMHBI, O0ydaromeMycs HEOOXOAMMO O3HAKOMHUTBCS C
TEMaTUYECKUM IUIAHOM 3aHSTHH, CIIUCKOM PEKOMEHJOBAaHHON yueOHOU nuTeparypsl. Ciemayer
YACHUTH IMOCJICAOBATCIBHOCTD BBIIMOJIHCHUS HWHAWBUIAYAJIBbHBIX y‘{e6HLIX 3aI[aHI/II>'I, 3aHECTHU B
CBOIO palouyl0 TeTpaab TEMbl M CPOKH MPOBEICHHUS CEMHHApPOB, HAMHCAHUS YYEOHBIX U
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TBOpuecKkux pa6oT. [lpm u3ydyeHUU NUCHUIUIMHBI OO0ydYaroIMecs BBIMIOJIHSIOT ClEIYIOIIne
3aJaHMsl: U3y4YaloT PEKOMEHOBAaHHYIO YUeOHYIO U HAyYHYIO JUTEPATypy; NUIITYT KOHTPOJIbHbIE
paboThl, TOTOBAT JOKJIAAbl M COOOLIEHUS K MPAKTHUYECKUM 3aHSATHUSM; BBIIOJIHSIOT
CaMOCTOSITENIbHbIE TBOPYECKHE pPa0OThI, YYaCTBYIOT B BBINOJIHEHMM IPAKTUYECKUX 3aJaHUU.
YpoBeHb U IIyOHHA YCBOGHUS AUCLUIUIMHBI 3aBUCAT OT aKTUBHOM U CHCTEMaTHYeCKOW paboThI
Ha JIEKUMAX, HW3YYEHMsS] PEKOMEHJIOBAaHHOW JIUTEpaTypbl, BBIIOJHEHUS KOHTPOJBHBIX
MMCbMEHHBIX 3aJJaHUI

Kypc u3ywaercs Ha JEKIMSX, CEMHHApax, JIAOOPATOPHBIX M MPHU CAMOCTOSTEIHHON WU
WHAUBUAYAIbHON pabore oOydwarommxcs. OOyuaroluiicss Jisl MOJIHOTO OCBOEHHS Marepuala
JOJDKEH HE TMPOIyCKaTh 3aHATHS W AaKTUBHO Yy4YacTBOBaTh B YyueOHOM mpomecce. s
MaKCHUMalIbHOU 3(PPEKTUBHOCTH HM3YyUEHHUS HEOOXOAMMO MOCTOSIHHO BECTH KOHCIEKT JIEKILHUH,
3HaThb PEKOMEHAYEMYIO IIpernojaBaTesleM JUTEpaTypy, MO3BOJSIONIYIO JONOJHUTH 3HAHUS U
Jy4lle NOATOTOBUTHCS K CEMUHAPCKUM 3aHATUSIM.

B coorBercTBUM € y4eOHBIM IIJJaHOM Ha KaXKIyl0 TEMY BBIIEIEHO HEO0XO0IUMOe
KOJIMYECTBO YACOB MPAKTUYECKUX 3aHATUN, KOTOPbIE MPOBOASATCS B COOTBETCTBUU C BOIPOCAMHU,
PEKOMEH/JOBaHHBIMM K U3Y4YEHHUIO [0 ONpeesieHHbIM TeMmaM. OOyuaromuecss JOKHbI
PEryJISIpHO TOTOBUTHCA K CEMUHAPCKUM 3aHSTHUSIM U Y4acTBOBATh B 00CYXJA€HUU BOIIPOCcOoB. [Ipu
MOJIFOTOBKE K 3aHSTUSIM CJIEAYET PYKOBOJCTBOBATHCSI KOHCIIEKTOM JIEKIIMA U PEKOMEHJOBAHHOMN
autepatypoil. TemMaTndeckuil 1iaH AUCHUIUIMHBI, Y4eOHO-METOIUYECKHE MaTepuaibl, a TaKkke
CIIMCOK PEKOMEHI0BaHHOM JTUTEpaTyphl IPUBEACHBI B paboueil mporpamme

Memoouueckue pekomenoauuu npu padome HA0 KOHCNEKMOM 60 6PeMA NPOBEOCHUS

neKyuu

B mpouecce neKIMOHHBIX 3aHATHH 1eaecooOpa3HO KOHCIEKTUPOBATh  yueOHBIN
MaTepuai. J{as 3Toro UCHOIb3YIOTCS 00IMe U YTBEPAUBIINECS B MPAKTUKE MIPABUIIA, U IPHUEMbI
KOHCIEKTUPOBAHUS JEKIHI:

KoncnektupoBanue Jeknuil BENETCS B CHEUAIBHO OTBEAEHHOM IJisi 3TOr0o TETpaju,
KOKABIA JIUCT KOTOPOW JIOJDKEH HMETh TI0Js, Ha KOTOPBIX JIENAIOTCA TOMETKH U3
PEKOMEHIOBAaHHOM JMTEPATypbl, AOMOJHAIOIINE MaTepuan MPOCIHYIIAHHOW JIEKIMH, a TaKxke
MOYEPKUBAIOIINE 0COOYIO BAXKHOCTh TE€X WJIM MHBIX TEOPETUYECKUX MOJIOKEHU.

[lenecooOpa3Ho 3amuChHIBaTh TEMY U IUJIaH JIEKIHHA, PEKOMEHAYEMYIO JIUTEPATYPY K TEME.
3anucu pa3zienoB JIEKIUH JOJDKHBI MMETh 3arojOBKH, IOJ3arojIOBKU, KpacHble cTpoku. s
BBIJICJICHHSI Pa3JI€JIOB, BBIBOJIOB, ONPEACIICHUIM, OCHOBHBIX MM MOXHO HCIIOIb30BaTh 1[BETHHIE
KapaHJanm 1 ¢aoMacTepsl.

HazpanHble B J1€KIIUU CCHUIKM HA IEPBOMCTOYHUKHU HAJ0 TOMETUTDH Ha MOJIAX, YTOOBI pU
CaMOCTOSITENILHOM paboTe HAWTHM W BOUCATh HUX. B KOHCIEKTE JOCIOBHO 3alMCHIBAIOTCS
OTpeNieTICHUs] TOHATHI, KaTeropuid M 3akoHOB. OCTaJIbHOE NOJDKHO OBITh 3alMCAaHO CBOMUMU
CJIOBaMH.

Kaxnomy cryaenty Heobxonumo BbIpabOTaTh U HMCHOJIb30BaTh  JIOMYCTUMBIE
COKpalleHus: HanboJiee paclpoCTPAHEHHBIX TEPMUHOB U TIOHSATHH.

Memoouueckue pekomenoayuu no n0020Mo6Ke K NPAKMUYeCKUM 3aHAMUAM

[MpakTHueckre (ceMUHApCKUE) 3aHATHS — COCTaBHAs dYacTh y4eOHOTo TIpolecca,
rpynmnoBas ¢gopMma 3aHATHH TpPH aKTHBHOM YYacTUU CTyJeHToB. [IpakTudeckue 3aHATHUS
CIOCOOCTBYIOT YTJIyOJIGHHOMY HM3yYEeHHIO HanOojee CIOXKHBIX MpoOJieM HAyKH U CIyKaT
OCHOBHOH (hOpMOIl TOJBEACHHS] MTOTOB CAMOCTOATENbHOW paboThl oOywatomnuxcs. lLlembio
NPaKTUYECKUX 3aHATHH SBJSICTCS YIIyOJIeHWE W 3aKpeIUICHHE TEOPETHYSCKUX 3HAHHIA,
MOJIYUYCHHBIX O6yanOIHHMHC$I Ha JICKIIMAX U B IPOUECCC CaMOCTOATCIIbHOI'O U3YUYCHUA yqe6H0r0
Mmarepuaia, a, cJaeIoBaTeIbHO, (OPMUPOBAaHUE Y HUX ONPEACTICHHBIX YMEHHUIA U HABBIKOB.
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B Xone moAroToBKM K CEMHHApCKOMY 3aHSATHIO HEOOXOJMMO MPOYUTATh KOHCIIEKT
JEKIMH, M3YYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCS C JOIMOJHUTEIHHON IHTEpaTypoi,
BBIIIOJIHUTh ~ BBIJIAaHHBIE IMpENojaBaTeleM IpakThyeckue 3azaHus. lIlpm sTtoM  ydecTh
pPEKOMEH/IallMU TIpernoaBarens U TpeOoBaHUS mporpammbl. JlopabaTeiBaTh CBOW KOHCHEKT
JEKIHMH, JIeasi B HEM COOTBETCTBYIOIINE 3aIIMCH U3 JINTEPATYPBhI.

XKenatenbHO TpPU MOATOTOBKE K TNPAKTUYECKUM 3aHATUSAM 1O  JUCLHUIUIMHE
OJIHOBPEMEHHO HUCIOJIb30BaTh HECKOJIBKO HCTOYHUKOB, PACKPHIBAIOIINX 3a/JaHHbIC BOIIPOCHI.

Ha mnpaktudeckux 3aHATHUAX OOydYarolIuecs ydaTcsi TPaMOTHO H3JaraTb IMPOOJIEMBI,
CBOOOJIHO BBICKA3bIBaTh CBOM MBICIIU U CYKACHUS, pACCMAaTPUBAIOT CUTYallUH, CIIOCOOCTBYIOIINE
pasBUTHIO MPO(ECcCHOHANBHON KoMIleTeHTHOCTH. Crenyer MMeTh B BUAY, YTO MOATOTOBKA K
IPAaKTUYECKOMY 3aHSATHIO 3aBHCUT OT (OpPMBI, MECTa IPOBEIEHUS CEMUHApa, KOHKPETHBIX
3aJJaHlii U IOPYYeHUH. DTO MOXKET OBITh HalMCaHUe JTOKIaza, scce, pedepara (¢ mocaeayomum
uX 00CyX/I€HHUEM), KOJUIOKBHUYM.

Memoouueckue pexomenoayuu no OPAHU3AYUU CAMOCHOAMENbHOU PADOmbl

CamocrosrenbHas pabora oOyyarolUXcs - CHOCOO0 aKTUBHOIO, IIEJICHAIIPABICHHOI'O
nproOpeTeHus CTYACHTOM HOBBIX ISl HErO 3HAHWH W YMEHUH 0e3 HEeNmOCPeJICTBEHHOTO YYacTHs
B 3TOM IIpolecca npenojaaBaTeneil. [loBpieHre poiau caMocTosATEIbHONW paboThl 00yUaromuxcs
IIPY IPOBEICHUH PA3IMYHBIX BUAOB YUEOHBIX 3aHATUH MPEAIIOaraeT:

— ONTHMH3ALHUI0 METOJOB OOy4YeHHs, BHEIPEHHWE B YYEOHBIH IPOIECC HOBBIX
TEXHOJIOTUI 00yueHUs!, MOBBIMAOIINX TPOU3BOAUTENILHOCTh TPy/a MpernojaBaTess, akTUBHOE
UCIIOJIb30BaHNE WH(DOPMAIIMOHHBIX TEXHOJIOTHH, TTO3BOJISIOMUX 00yJaromemMycs B yA00HOe JIIs
HEro BpeMsi OCBauBaTh yueOHBIH MaTepHal;

—  IIMPOKOE BHEIPEHHE KOMIIbIOTEPU3UPOBAHHOTO TECTUPOBAHMS;

—  COBEpIICHCTBOBAHME METOIMKH MPOBEICHUS MPAKTHK U HAYYHO-MCCIIET0BATEIBCKON
paboThl 00yyaromuxcsl, MOCKOJbKY MMEHHO 3TH BUJbl y4eOHOH paOoThl B MEPBYIO ouyepenb
TOTOBSIT 00YYAIOMIUXCSI K CAMOCTOSATEIIEHOMY BBITTOJTHEHHIO MTPO(ECCHOHABHBIX 3a/1a4;

—  MOJICPHHM3AIMIO CHUCTEMBI KYpCOBOTO M JWIUIOMHOTO NPOEKTHPOBAHUS, KOTOpas
JIOJDKHA TOBBIIIATh POJIb CTYJIEHTa B MOAOOpE MaTepuaa, IOMCKe My Tel peleHus 3a1ad.

CamocrosiTenbHasi paboTa MNPUBOAMUT CTYJAEHTa K IIOJIYYEHHIO HOBOI'O 3HAHUA,
YOOPSIOUEHUIO M YIUIyOJeHHWI0O  MMEIOUIMXCS  3HaHUM, (QOpPMHUPOBAHUIO y  HEro
npodecCuOHANBHBIX HAaBBIKOB U yMeHHH. CaMocTosTeNbHAs pad0oTa BBIMOIHSET Psii QyHKLINI:

—  pPa3BHUBAIOLIYIO;

—  MHPOPMAIMOHHO-00YyYaIoIIyI0;

—  OPHUEHTHPYIOIIYIO U CTUMYJIHUPYIOIIYIO;

—  BOCHHTHIBAIOIIYIO;

—  HCCIIEA0BATEIbCKYIO.

B pamMkax Kypca BBIITONHSIOTCS CIIEAYIONIAE BUIBI CAMOCTOSITEIBHOM paboThI:

1. TlpopabGotka y4eOHOro Marepuana (MO KOHCIEKTaM, Yy4eOHOW U HayYHOU
JTuTEpaType);

2. BrinonHeHue pa3HOYPOBHEBBIX 3a/1a4 U 33/1aHUH;

3. PaGota c Tectamu U Bompocamu JjIsi CaMOIIPOBEPKH;

4. BrlnogHeHHE UTOTOBOW KOHTPOJIBHOM padOoThI.

CryneHTaM peKOMEHyeTCsl C caMOro Hayaljla OCBOEHUs Kypca padoTarh ¢ JIUTepaTypoil u
npeUlaraéMbIMU 33/1aHUSIMHU B (hOpMe MOATOTOBKH K OUEPEIHOMY ayJUTOpHOMY 3aHsTHIO. [Ipn
ATOM aKTyaJIM3UPYIOTCS MMEIOIIMecs 3HaHMs, a Takxke cozjaeTrcss 0a3a JUisi YCBOEHHS HOBOTO
MaTepHala, BO3HUKAIOT BOIIPOCH], OTBETHI HA KOTOPbIE CTYJICHT MOJYyYaeT B ayUTOPUH.

Heo06xonuMo OTMETUTb, YTO HEKOTOpPbIE 3aJaHus AJIs CaMOCTOSTENbHOW palboThl IO
KypCy UMEIOT ONpeseieHHyo crenuduky. [Ipu ocBoeHHH Kypca CTyIeHT MOKET IMOJIb30BaThCA
OuOIMOTEKON By3a, KOTOpas B IOJHOM Mepe oOecreueHa COOTBETCTBYIONIEH JUTEpaTypoOil.
3HAaYUTEIbHYIO IOMOIIb B TIOJATOTOBKE K OYEPEIHOMY 3aHITHIO MOXKET OKa3aTh MMEIOIIMKCS B
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y4eO0HO-METOIUYECKOM KOMIUIEKCE KpaTKHI KOHCIEKT JeKIuil. OH ke MOXET UCIOJIb30BATHCS U
JUISL 3aKpETUICHHsI MTOJyYeHHOTO B ayIuTopuu Marepuaia. CamoctosTenbHas paboTa CTyACHTOB
IOpeIyCMOTpEHa Y4eOHBIM IIJJTAHOM U BBIIOJHSETCA B 00s3aTeNbHOM HOpsKe. 3afaHus
IPEJIOKEHBI TI0 KaXJA0M U3y4yaeMOl TEME U MOTYT TOTOBUTHCSI HHIUBUAYAJIbHO WM B TPYIIIE.
[To HeoO0XoAMMOCTH CTYAEHT MOXeT oOpamarbcs 3a KOHCYJIbTAllMed K IperojaBaTello.
Brinonnenue 3a1aHnuii KOHTPOJIIUPYETCS M OLIEHUBAETCS IPENIOJABATEIIEM.

JUId yCIenIHOro CaMOCTOSITEJIBHOTO W3Y4YEHHs MaTepuana CEroAHs HCIOJb3YIOTCS
pasiuYHbIe CpeacTBa OOydeHHSs, Cpeau KOTOPBIX 0CO00€ MECTO 3aHUMAIOT WH(POPMAIMOHHbIE
TEXHOJIOTUM PA3HOTO YPOBHS U HAIpPaBIEHHOCTHU: 3JIEKTPOHHBbIE YUYEOHUKHU U KypChbl JIEKLUH,
0a3bl TECTOBBIX 33aJaHUU W 3a/1a4. DJIEKTPOHHBINH y4eOHUK MpEACTaBIsAET COOOW MpOorpaMMHOE
CPEICTBO, MO3BOJIAIONICE MPEACTABUTD IS U3YUYCHMs] TEOPETUUYECKUN MaTepuaj, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK M CAMOCTOATENBbHYIO TBOPYECKYIO padOTy, IOMOTAIOIIee CTYACHTaM U
IIPENOAABATEN0 OLCHUTh YPOBEHb 3HAHUN B ONPEACICHHOW TEMaTHKE, a TAaKKe COJAEprKallee
HEOOXOAUMYIO CIPABOYHYI0 MH(POPMALUIO. DJIEKTPOHHBIM YYEOHHK MOXET MHTETPUPOBATH B
ce0e BO3MOXXHOCTU PA3JIMUYHBIX IEAArOTMYECKUX MPOTPAMMHBIX CPEJICTB: OOy4YaroLIMX
poTpaMM, CIIPaBOYHHUKOB, y4eOHBIX 0a3 JAHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX TPOTPAMM.

JUis ycneumrHoi OopraHu3alliid CcaMOCTOSITENbHON paOOThl BCE AaKTHBHEE MPUMEHSIOTCS
pazHooOpa3Hble oOpa3oBaTelbHbIE pecypchbl B ceTu MHTepHeT: cucTeMbl TECTUPOBAaHUS IO
pasnYHbBIM  00JacTsM, BHUPTyallbHblE JIEKIMH, Ja0OpaTOpUM, MPU STOM IOJIB30BATEIIO
JIOCTaTOYHO MMETh KOMIIBIOTEP W MOAKIIoueHue K VMHTepHeTy ans Toro, yTtoObl CBSI3aThCS C
IpernojaBaresieM, PellaTh BEIYMCIUTEIbHBIC 331a4d U II0Iy4yaTh 3HaHus. Mcnons3oBanue cerei
YCWJIMBAET POJIb CaMOCTOSITENbHON pabOThl CTyAE€HTAa U IMO3BOJSET KapJAWHAIbHBIM 00pa3oM
WU3MEHUTh METOJUKY MPENOJaBaHus.

CryzneHT MOXeT Mojdy4aTbh BCE 3aJaHUSl U METOJMYECKUE YKa3aHHUs uepe3 CepBep, 4TO
JlaeT eMy BO3MOXKHOCTb ITPUBECTH B COOTBETCTBHUE JINYHBIE BO3MOKHOCTH C HEOOXOAUMBIMU ISt
BBINIOJIHEHUsT paboT Tpyno3arparaMu. CTyJEHT UMEET BO3MOXKHOCThH BBINOJIHSTH padoTy 1oma
WK B aynuTopud. boinbiioe BocnuTarenbHoe 1 00pa3oBaTelbHOE 3HAUEHHE B CAMOCTOSITEIbHOM
y4eOHOM TpyJie CTyJIeHTa UMEET CaMOKOHTPOoJib. CaMOKOHTPOJIb BO30YKAAET U MOAJEPKUBAET
BHUMAHUE M HWHTEPEC, IMOBBILIACT AKTUBHOCTb INAMATH W MBIIUIEHUS, MO3BOJISIET CTYIEHTY
CBOEBPEMEHHO OOHApYXUTh U YCTPAHUTH JIOMYIICHHbIE OMIMOKW M HEIOCTATKH, OOBEKTUBHO
ONpPEACINTh YPOBEHb CBOMX 3HAHWM, NMpaKTUYeCKuX ymeHuil. Camoe HOCTYyNHOE M NpPOCTOe
CPEJICTBO CAaMOKOHTPOJIS ¢ IPUMEHEHUEM HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH -
3TO A TECTOB «on-line», KOTOpbIe MO3BOJISAIOT B PEXKUME PEaIbHOTO BPEMEHU OIPEIeNIUTh CBOM
YPOBEHb BJAJEHUS NPEIMETHBIM MaTepUalOM, BBISIBUTH CBOM OIIMOKM U IOJIYYHUTh
PEKOMEHIallUHU 110 CAMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pexomenoayuu no pabome c 1umepamypou

Bcro nuteparypy MOXHO pa3/ieuTh Ha YYEOHUKH M ydeOHbIe OocoOus, OpUrHHAIbHBIE
Hay4yHble MOHOTpapuuecKre UCTOYHUKHU, HayyHble MyOJIMKAallMU B Nepuoaudeckoi meyatu. 13
HUX MOXXHO BBIJICJIUTh JIUTEPATYpPy OCHOBHYIO (PEKOMEHIYEMYI0), IOMOJHHUTEIbHYIO U
JUTEpaTypy JUIsl yriryOJIeHHOTO 3YUYEeHHs! TUCIUTUINHBI.

W3ydenue NUCHMIUIMHBI CIEAyeT HAYMHATH C y4yeOHUKa, MOCKOJIBKY Y4YeOHUK — 3TO
KHUTa, B KOTOPOW H3JI0KE€Hbl OCHOBBI HAyYHBIX 3HAHUU MO OMNpPEJEICHHOMY IpeAMETy B
COOTBETCTBHUHU C LEJISIMU U 3aJ]JadaMi 00y4eHUs!, YCTAHOBJIEHHBIMHU IPOTPAMMOH.

[Ipu pabore ¢ nuTeparypoil HEOOXOAMMO YUYUTHIBATH, YTO UMEIOTCS PA3JIMYHbIE BUIIBI
YTEHHUS, U KaXKIbII U3 HUX UCIOJIb3YETCS Ha ONPEACIECHHBIX 3Tallax OCBOCHMS MaTepHuaa.

IIpeosapumenbHoe uTeHre HANPABIECHO HA BBISIBICHHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U TOUCK UX 3HAa4€HMs] B CIIPABOYHOM JMTEparype. B dYacTHOCTH, NpU UYTEHUH YKa3aHHON
JUTEPATYPBI HEOOXOUMO MOAPOOHEHUIITUM 00pa30M aHATU3UPOBATH TTOHSTHS.
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Ckeo3H0e umenue peanoNaraeT NpoYTEHUE MaTepruaia oT Havaua 10 KoHia. CKBO3HOe
YTEHUE JMTEPaTyphl U3 MPHUBEACHHOTO CIHMCKA JaeT BO3MOXKHOCTh CTYACHTY C(HOPMHpPOBATH
CBO/JI OCHOBHBIX IOHATHH U3 N3y4yaeMoi 00JIaCTH U CBOOOHO BIIAJETh UMHU.

Bvibopounoe — Ha000pOT, UMEET LIENBIO MOMCK U 0TOOp MaTepuasia. B pamkax JaHHOTO
Kypca BbIOOpOYHOE YTEHHUE, KaK CII0cO0 OCBOEHUS COAEp KaHUs Kypca, JOJKHO UCIOIb30BAThCS
IPY TOJATOTOBKE K MPAKTUYECKUM 3aHATHIM IO COOTBETCTBYIOIUM pa3fieiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKUH pa30op TeKcTa C MOCIEAYIOIIHUM €ro
KOHCTIeKTUpoBaHueM. OCBOCHHE yKa3aHHBIX MOHATHH Oyner Hanboiee 3(pPeKTHBHBIM B TOM
cilydae, ecii Py YTEHUHU TEKCTOB CTYJEHT OyJeT 3ajaBaTh K 3’TUM TE€KCTaM BOIIPOCHL. YacTb U3
3THUX BOIpocoB chopmynupoBana B @POC B mepeuHe BONPOcoB i codecenoBanus. IlepeueHn
3THX BOIPOCOB OIPaHUYEH, I03TOMY BaXHO HE TOJBKO COAEP>KaHUE BOIIPOCOB, HO CaM IPUHIIMII
OCBOCHHMS JIUTEPATYPHI C TIOMOLIBIO BOIIPOCOB K TEKCTAM.

Lenbto uzyuaroweco uTeHus SABISETCS ITyOOKOE U BCECTOPOHHEE NOHUMaHME y4eOHOM
uHpopmanuu. ECTh HECKOIBKO MPHUEMOB H3yYarOIIero YTCHHS:

1. YteHue no aiaropuTMmy Ipeamnosaraer pazdoueHue MHGopMauuu Ha OJOKH: Ha3BaHUE;
aBTOp; MCTOYHHMK; OCHOBHAs HJesl TEKCTa; (paKTHYECKWil MaTepuall; aHajh3 TEKCTa IyTeM
COIIOCTABJICHUS UMEIOIUXCSl TOYEK 3PEHUs 110 pacCCMaTPHUBAaEMbIM BOIIPOCAM; HOBU3HA.

2. Ilpuem MOCTaHOBKHU BOIIPOCOB K TEKCTY UMEET CIICAYIONINI alrOpUTM:

- MENJICHHO MPOYHUTATh TEKCT, CTAPAsCh MOHATH CMBICI H3JI0)KEHHOTO;

- BBIJICJIUTH KJIIOUEBBIE CJIOBA B TEKCTE;

- HO0CTapaThCsl MOHATh OCHOBHBIE UJIEH, HOATEKCT U OO 3aMbIcel aBTOpa.

3. Ilpuem Te3upoBaHUS 3aKIOYaeTCS B (POPMYyIMPOBAHUH TE3HUCOB B BHJIE TOJOXKCHUH,
YTBEP>KJI€HH, BBIBOIOB.

K osromy MOXHO m00aBUTh W WHBIE NpPUEMBL: TpuUeM pedepupoBaHuUs, MpHEM
KOMMEHTHPOBAHMUSL.

Baxnoli coctaBmusitomield Jr000T0 COJMIHOTO HAYYHOTO W3JAHUsSl SIBIISETCS CIHCOK
JUTEpaTyphl, Ha KOTOPYIO cchbliaercs aBTop. [Ipy BO3HMKHOBEHMM HHTEpeca K KakKoM-TO
o0CyXmaeMoll B TEKCTe TMpoOJieMe BCerJa eCTh BO3MOXKHOCTh OOpAaTUTBCS K  CIHCKY
OTHOcALIeHcs K Hel aureparypel. B sToM ciydae Bcs mpobiema kak Obl pa3OuBaeTcs Ha
COCTABIISIIONIME YaCTH, KaXKIas U3 KOTOPBIX MOXET M3Y4aThCsl OTACNBHO OT Apyrux. [Ipu sTom
Ba)XHO HE TEPATh U3 BUA OOIIMN KOHTEKCT U HE OTPY’KaThCsl Ype3MEPHO B JI€TANIU, IIOTOMY YTO
TaKUM 00pa30M MOKHO HE YBUIETH TIABHOTO.

ITonroToBka K sK3aMeHY AOJDKHA IMPOBOJAUTHCS HAa OCHOBE JIGKIIMOHHOTO MaTepuala,
Marepuala MPaKTHYECKUX 3aHATUH C 00s3aTeIHHBIM OOpaIIeHueM K OCHOBHBIM YYeOHHKAM IO
Kypcy. OTO TMO3BOJUT HUCKIIOYUTh OIIMOKM B TOHMMaHUU MaTepuaina, oOOJEerdyuT ero
OCMBICJICHHE, IIPOKOMMEHTHPYET MaTepHal MHOTOYNCICHHBIMH ITPAMEPaMHU.

Memoouueckue pekomenoayuu 011 NOO20MOBKU K IK3AMEHY:

Ok3ameH B VIII-M cemectpe siBisieTcst pOpMOil HTOrOBOrO KOHTPOJIS 3HAHUM U yMEHUH
oOydaromuxcs o JaHHON JTUCHUIUIMHE, TOJYYeHHbBIX Ha JEKIUAX, IPAKTUYECKUX 3aHATUAX U B
npolecce camMoCTOSTeNbHOW pa®oThl. OCHOBOM MMl OINpENEeNIEHUs] OLEHKU CIIY>KUT YPOBEHBb
YCBOEHHUSI OOyYaroNMMHUCS Marepuaia, MpeayCMOTPEHHOTO JaHHOW pabouelt mporpammoit K
9K3aMeHY JIOMYCKAalOTCs CTYAEHTHI, HaOpaBimue 36 u Oosee OaUIOB MO MTOraM TEKYILEro U
IPOMEXKYTOUHOTO KOHTpoJis. Ha sx3amene ctyaeHT MoxkeT HabpaTh oT 15 10 30 6amios.

B mepuox moaroToBkM K 3K3aMeHy oOOywaroIiuecsi BHOBb oOpamaroTcss K y4yeOHo-
METOJANYECKOMY MaTepualy U 3aKpEIUISIOT IPOMEKYTOUHbIE 3HAHMS.

[TonroToBka oOyuaromerocs K 3k3aMeHy BKJIIOYaeT TPH dTara:

—  camocTodATeNbHas paboTa B TEYCHHUE CEMECTpa;

—  HEINOCPEACTBEHHasl IOATOTOBKA B JHHU, NPEALICCTBYIOIIME 3K3aMEHY II0 TeMam
Kypca,
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— TOArOTOBKA K OTBETY HA AK3aMEHAIIMOHHbIE BOIIPOCHI.

[Tpu moAroTOBKE K 3K3aMEHY O0YYaroIMMCs IIeJIecO00pa3HO HCIIOJIb30BaTh MaTEPUAIbI
JeKUUH, y4eOHO-METOJUYECKHEe KOMIUIEKChl, HOPMATHUBHBIE JIOKYMEHTHI, OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPATypy.

Ha sk3amen BbIHOCUTCS MaTepuan B 00beMe, IpelyCMOTPEHHOM paboueil mporpammon
y4eOHOI TUCIMITIIMHEI 32 ceMeCTp. DK3aMeH MPOBOIUTCS B MUCHbMEHHOM / YCTHOH (opme.

[Ipu mpoBeneHuu Sk3aMeHa B MUCbMEHHOU (YCTHOI) ¢dopme, BeaylIuil MpenoiaBaTeb
COCTaBJIIET 9K3aMEHAIMOHHBIC OWJIETHI, KOTOpPBhIE BKJIIOYAIOT B CeOs: TECTOBBIC 3a/1aHUS;
TEOPETUYECKHE 3aJaHus; 3aJayd WM cutyanuu. DopMyIHMpoBKa TEOPETHUECKUX 3a/laHus
coBmazaer ¢ HopMyITUPOBKOM MepedHs SK3aMEHAIIMOHHBIX BOIIPOCOB, JOBEICHHBIX 10 CBEICHHS
o0ydaroluxcsi HakKaHyHEe 5K3aMeHaIlMoHHOH ceccuu. CojaepkaHUE BOIPOCOB OIHOrO Ouiiera
OTHOCHUTCS K Pa3IMYHBIM pa3jiesaM MporpaMMBbl ¢ TeM, YTOOBI OojIee MOIIHO OXBAaTUTh MaTepuall
y4eOHOM TUCIUTIINHBI.

B aynurtopuw, rie mpoBOIUTCS YCTHBIA 9K3aMEH, J0JDKHO OJHOBPEMEHHO HaXOJIUTHCS HE
OoJiee MIECTH CTYAEHTOB Ha OJHOTO MpErojaaBaress, MPUHUMAIOIIETro Sk3aMmeH. Ha moaroroBky
OTBETa Ha OMJIET Ha 9K3aMeHe OTBOAUTCS 40 MUHYT.

Ipu npoBeeH M MMCBMEHHOTO HK3aMeHa Ha paboTy OTBOUTHCS 60 MUHYT.

Pe3ynbrar ycTHOrO (MMCbMEHHOT0) SK3aMEHA BHIPAKAETCSI OLIEHKAMU:

Ouenxa «omauunon—om 91 oo 100 6ann106 — TeOpeTHUECKOE COZIEPIKAHUE KYpca OCBOCHO
TMIOJTHOCTBIO, 0€3 TIPOOEIIOB, HEOOXOIMMbIE MPAKTUUECKUE HABBIKK PaOOTHI C OCBOCHHBIM MAaTEPHATIOM
cthopmupoBaHbl. Bee peycMoTpeHHbIe porpaMMoit 00ydeHust yUeOHbIE 3a/IaHS BBITTOIHEHBI, KAYeCTBO
UX BBINIOJIHEHHS OLIEHEHO YMCIIOM OaslyioB, OJIM3KUM K MaKCHMaTbHOMY. Ha sk3amMeHe cTyieHT
JIEMOHCTPHPYET ITyOOKHE 3HAHKSI IPETYCMOTPEHHOTO IPOrPaMMOI MaTepHaia, yMEeeT YeTKO, TAKOHIYHO U
JIOTWYECKH TIOCIIEZIOBATENBHO OTBEYATh Ha TIOCTABJICHHBIE BOIIPOCHL.

Ouenka «xopouwion —om 81 00 90 6an106 — TEOPETIUECKOE COZIEPIKAHKE Kypca OCBOCHO,
HEOOXO/IMMBIE MPAKTHYECKHE HaBBIKK PadOThI C(hOPMHUPOBAHBI, BBHITOHEHHBIE YUeOHbIE 3a/1aHUsI COJIepKaT
He3HauMTebHbIE OIIMOKU. Ha sK3aMeHe CTy/IeHT IEMOHCTPUPYET TBEPAOE 3HAHKSI OCHOBHOIO
(mporpaMMHOI0) Matrepuaia, yMeeT YeTKO, IPaMOTHO, O€3 CYIIIeCTBEHHBIX HETOUHOCTEH OTBeYaTh Ha
MIOCTaBJICHHBIE BOIIPOCHL

Ouenka «yooeénemeopumenvno» — om 61 0o 80 dannoé — TeOpeTUIECKOE COAEPIKAHUE
Kypca OCBOEHO HE TOJIHOCTHIO, HEOOXOAMMBIE TPAKTUYECKHE HABBIKK Pa0OTHI CPOPMHPOBAHEI
YaCTUYHO, BBIMOJIHEHHBIE YUeOHbIE 3a7aHus cojiepxkar rpyOsle omnoOku. Ha sk3ameHe CTyaeHT
JIEMOHCTPUPYET 3HAHHE TOJIHKO OCHOBHOTO MaTephalia, OTBETHI COJEp)KAT HETOYHOCTH, cabo
apryMeHTHPOBAaHbI, HApyIlIeHa MOCIeI0BATEIbHOCTh U3JIOKEHHS MaTepraa

Ouyenka «neyoosnemeopumenvhoy — om 36 00 60 6ann086 — TEOPETHUECKOE
colepKaHHE Kypca HE OCBOCHO, HEOOXOJUMble NPAKTUYECKHE HABBIKM pabOThl He
c(hopMUPOBaHbI, BHIOJTHEHHBIE YUeOHBIE 3a/IaHUs COACPIKAT rpyObie OMHMOKH, TOTOTHUTEIbHAS
caMmocTosiTeNIbHas padoTa HaJl MaTepUaAIOM Kypca He MPUBEAET K CYIECTBEHHOMY IOBBILIICHUIO
KadecTBa BBINOJHEHHs y4eOHBIX 3amaHuii. Ha sk3aMeHe CTyIeHT IeMOHCTPHpPYET HE3HaHHe
3HAYUTEIBHOM YacTH MPOrpaMMHOIO MarepHuaa, CyIIeCTBEHHblE OHIMOKM B OTBETax Ha
BOTIPOCHI, HEYMEHHE OpPHEHTHUPOBAThCSI B Marepuaje, HE3HaHHWE OCHOBHBIX ITOHSITHH
JVCLIUTUTHHBI
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8. MarepuajbHO-TeXHUYECKOEe 0O0ecnevYeHne U CIUTIIHHbI

8.1. Tpebosanua Kk mamepuanbHO-MEXHUUECKOMY 00ecneueHuIo

Jdnsa  peanm3amum  pabodedl NPOrpaMMbl JUCHUIUIMHBI HMEIOTCS CHENUaJbHBIE MOMELICHUS JUIs
NpPOBENEHUS 3aHATHH JIGKIMOHHOTO, Ja0OpaTOPHOTO H MPAaKTHYECKOr0 THMa, TPYIINOBBIX U
WHIWBUAYaITbHBIX KOHCYJNbTAllMH, TEKYIIEro KOHTPOJS W NPOMEXKYTOYHOM aTTecTallud, a TakKKe
HNOMEUICHUST JUIA CaMOCTOSATENBbHOW padOThl M TOMEMICHHS Uil XpaHeHHs U NPOPHIAKTHIECKOTO
oOcnyxuBanus o0opyaoBanusi. CrenuaibHble MOMEIIEHHS YKOMIUICKTOBAHBI CIICIHATH3UPOBAHHON
Me6eNblo U TEXHUYECKHMH CPEeICTBa 00yUeHHS, CIYKAIUMHI IJ1s1 TpeICcTaBIeHU HHPOpMau OONbLION
ayAUTOPHUH.

Jns mpoBeneHus 3aHATHI JIEKIMOHHOTO THIIA UMEIOTCS JEMOHCTpAIMoOHHOe obopynoBanue. [1o
JUCHUITIIINHE «KpI/ICTaILHOXI/IMI/Iﬂ» HUMCIOTCA NPE3CHTALUMM 110 OTACJIIBHBIM TEMaM KypcCa, IMO3BOJIAIOIIUC
Hauboee A3pPEeKTUBHO OCBOUTH MPEACTABICHHBIN YIEOHBI MaTepHAll.

MarepuanbHO-TEXHHYECKOe oOecrieueHne 1a00paTOPHBIX 3aHATHH MO TUCIUTILIHHE:

[Tpubop asnst mpoBenenus sekrpodopesa
KonnykromeTp

pH metp

Beckl TexHnueckue

Pedpakromerp

Oo6opynosanue LIKII «PenTreHoBCcKas AMarHOCTHKA MaTEPHAIOBY
KomnakTHbIi HacTONBHBIN OpomkoBbi Audpakromerp D2 Phaser. [IpousBoaurens:
Bruker AXS, I'epmanus; rog Beimycka: 2011.

JlazepHsrit ananu3zatop pazmepa yactui] Analysette 22. IIpousBoauTtens: Fritsch,
I'epmanus; rox Beimycka: 2011.

PentrenodmroopecuenTHbIN 1eMeHTHBINA aHanu3atop Cnekrpockan MAKC-GV;
ITponsBoaurens: HITO «Cnektpon», P®, rox Beimycka: 2004.

[Totenmmoctat/ranmeBanoctat PAR 2273; Tlpoussoautens: AMETEK, CIIIA; rox
BhIycka: 2006.

ATtomHO-abcopOunonHsiit ciektpomeTp AA6800; [IpousBoaurens: Shimadzu,
I'epmanus; rox Beimycka: 2006.

Onexkrpoxumudeckuii komrieke Autolab PGSTAT 30; IlpousBoautens: Eco-Chemie,
INonnanaus; rox Beimycka: 2003, 2013.

PaGouast cranmus Labstar; [IpousBoaurens: mBraun, ['epmanust; ron Beimycka: 2006.

HK-®ypoe cnekrpomerplR-Prestige21; [IpousBoaurens: Shimadzu, I'epmanus; ron
BhbiTycka: 2006.

Cxkanupyromuii anekTpoHHbIid Mukpockon Tescan VEGA3LMH ¢ EDX mMukpo3zonaom
11 xumuaeckoro ananu3a. [IpousBogurens: Tescan, Uexus; roxa Beimycka: 2013.
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[Tpu npoBeneHUN 3aHATHI JTEKIIMOHHOTO/ CEMHUHAPCKOTO THITA 3aHSATHIA UCTIONb3YIOTCS:
JAUUEH3UOHHOE NPOZPAMMHOE 0DecneueHue:

IlepedyeHb TMLEH3HOHHOTO NPOrpaMmMHOro odecneuyenuss KbI'y 2022

Cpoxk
HanMeHoBaHue NporpamMMmel, paBo Crpana AelcTBHA
Ne HCI0JIb30BAHNS KOTOPOM MPOUCXO0MK- nporpam- Kou-Bo
npeaocTaBJisieTcsi AeHus1 MHOT'0
odecrneyeHust
Jlunien3us Ha mporpaMmMHoOe obecrieueHue
CPEICTB AaHTUBUPYCHOM 3aIUThI
Kaspersky Endpoint Security s 6usneca I:I;)CCHHCKM 12 MecsneB 1300
- Crammapthsiii Russian Edition. 1000- cAcpat
1500 Node 1 year Educational Renewal
License (KL4863RAVFQ)
Jlunensus Ha orCHOE MPOrpaMMHOE
Poccuiickas
obecredere 0eccpoyHO 1300
®Denepanus
Moi#iOduc CrannapTHbIi
Jlunensus Ha mporpaMMHOE oOecTieueHne
JUTSI TIOMCKA 3aMMCTBOBAHUI B TEKCTOBBIX
& Poccuiickas
JIOKYMEHTaX PaclpoCTpaHEHHBIX 12 MecsLes 1
(hopmaToB Denepanust
Antumnaruar BY3 (2000 mpoBepok)
JlutieH3ust Ha y4eOHYIO CUCTEMY
ABTOMAaTHU3UPOBAHHOTO MPOSKTHPOBAHUS Poceuiickas ” .
MECSIICB
(CAIIP) Denepanus
«"parus»
CRM-cucrema
Poccuiickas 12 19
[Tporpamma gyt 9BM "1C-butpuxkc: denepanus Mecsnes
Ymupasnenue caittoM". Jlutiensus Ctapt
[IpaBa Ha nporpaMMHOe 0OeCIeUeHHE
YHHUBEpCaIbHAs CUCTEMA JIJIS
BCECTOPOHHETO CTATUCTUYECKOTO aHaK3a
P CIIA 12 mecsieB 1
Y BU3yaliu3aluu JaHHbIX Ha 500
MOJIb30BATENCH.
Statistica Ultimate Academic for Windows
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10 Russian/13 English na 500
nonp3oBatenel JlokanbHas Bepcus
(Named User) I"'ogoBast TUIICH3HS
[IpaBa Ha mporpaMMHOE O0eCIIeUeHIE
CPEICTBO pa3paboOTKH
7. CIIA 12 mecsmeB 34
Embarcadero RAD Studio Concurent
Academic Edition 1Year Term License
[IpaBa Ha mporpaMMHOE 00CCIICUCHHE ISt
g pa6ote! ¢ PDF-10KymMeHTaMHy. Poccuiickas 12 Mecsites 15
®denepanys
ABBYY FineReader 15 Business
[IpaBa Ha mporpaMMHOE 00ECIICUCHHE IS
BeJIeHUs OyXTalTepCKOTrO M HAJOTOBOTO
yaera Poccuiickas
9. o 12 mecsueB 16
1C:byxranrepusi rocy1apCTBEHHOIO cacpanui
yupexaerus 8 [[POD. DnexkrpornHas
ITOCTaBKa
JIuueHs3us Ha MporpaMMHOE CPEACTBO-
BHIICOPCNIAKTOP Poccuiickas
10. o O6eccpodyHo 70
Movavi Buneopenakrop 15 SE Academic CAcpar
Edition
JluiieH3ust Ha IPOTPaMMHOE CPEACTBO JIJIst
3armcy (3aXBara) BUIEO C DKpaHa Poceuiickas
11. o OeccpouHO 70
Movavi Screen Capture Pro (Movavi CAcpar
Screen Recorder)
[Tnardopma mis npoBeacHYs BEOMHAPOB Poceuiickas
12. o 12 mecsteB 1
Vuebinar CACpanis
HToro o0mmii pazmep JIMUEH3MOHHOTO BO3HATPAMKICHUS

8.2 Ocobennocmu peanuzayuu OUCYUNTUHDL 0]l UHBATIUOO08 U JIUY C
02PDAHUYEHHBIMU 603MONCHOCMAMU 300D08bS

JInst CTyIEeHTOB C OTPAHWYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI CO3[IaHbI CIIELHAJIBHBIE
yCIOBHS JUIS TOJNydeHHs oOpazoBaHMs. B  1emsiX JOCTYNHOCTH TONYYEHHUS BBICIIETO
o0Opa3oBaHus MO 00pa3zoBaTeIbHBIM MpPOTrpaMMaM HHBAIMIAMHM M JIMIAMH C OTPaHUYEHHBIMHU
BO3MO>KHOCTSIMU 37J0POBbsI YHUBEPCUTETOM O0OECIIEUNBAETCA:

53



1. AnbpTepHaTHBHas Bepcus oduIMaIbHOTO caiita B cetn «MHTepHETY 1A
CI1a0OBUIAIINX;

2. 1711 ’HBaTUIOB C HAPYIICHUSIMHU 3peHUS (CTaOO0BUISIIINE, CIICTIBIC)

- MPHUCYTCTBHE ACCHUCTEHTAa, OKAa3bIBAIOUIETO OOydaromeMycss HeOOXOIMMYIO0 MOMOIIb,
nyOIMpoBaHUE BCIyX CIPABOYHON HMH(OpPMAIMKA O PACIHUCAHUU YYCOHBIX 3aHSATHM; HaIHM4ue
CPEICTB JUIsl YCHJIEHHS OCTaTOYHOTO 3peHHs, OpallJieBCKOM KOMIBIOTEPHONM TEXHUKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBU3yaJlbHOTO JOCTyna K HWH(OpMaluu, IpOrpaMM-
CHUHTE3aTOPOB PEYH U JAPYTUX TEXHUUYECKUX CPEICTB MpHeMa-nepenaun yueOHoi napopmaiuu B
JOCTYIHBIX (popMax Ui CTYIEHTOB C HapYLICHUSMU 3PCHUS,

- 3aJIaHUs 1T BBITIOJTHEHHS HA OK3aMECHE 3aYUTBIBAIOTCS aCCUCTEHTOM;

- MHUCHMEHHBIC 3a/IaHUs BBHINIONHSIOTCS Ha Oymare, HAJUKTOBBIBAIOTCS ACCHCTEHTY
00yyJaromuMmcs;

3.8 WHBAIMIOB W JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI IO CIIyXYy
(cmabocnplianue, rIyxmue):

- Ha 9K3aMEHE MPHUCYTCTBYET AaCCUCTEHT, OKa3bIBAIOIIUN CTYJIEHTY HEOOXOIUMYIO
TEXHUYECKYI0 TOMOIIb C YYETOM HHAMBHIYAbHBIX OCOOCHHOCTEH (OH MOMOraeT 3aHATh
pabouee MeCTO, MepeABUTaThCA, MPOUYUTATh U OPOPMUTH 3a/laHUE, B TOM YHCIIE 3aIUCHIBas MO
JTUKTOBKY);

- 9K3aMEH MPOBOJIUTCS B MUCBMEHHOH (opMme;

4. Jlns MHBAJIMUIOB W JIMI[ C OTPAHHYCHHBIMH BO3MOXXHOCTSMHU 3JIOPOBbS, WMEIONTUX
HApYIICHHUSI OMOPHO-JBUTATEILHOTO arapaTa, CO3JaHbl MaTePHATbLHO-TEXHHUYECKUE YCIIOBUS
o0OecreunBaroIie BO3MOXHOCTh OECHPENsITCTBEHHOTO JOCTyIMa oOOydarolumxcs B y4ueOHbIE
MOMEIeHUs, 00BEKTy TMUTaHUs, TyaJeTHbIE W JPYyrue TMOMEUICHUS YHHBEPCHTETa, a TakKke
npeObIBaHMs B YKa3aHHBIX MOMEIICHHUIX (HATHYUE PACIIUPEHHBIX JIBEPHBIX MTPOEMOB, TOPYUHEH
U JIpYTUX NPUCTIOCOOICHHIA).

- THCbMEHHbBIE 3aJ]aHMs BBIMOJHIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MIPOrPaMMHBIM 00€CIIEYCHUEM HITH HAIUKTOBBIBAIOTCS ACCHCTEHTY,

- 10 YKEJIAHWIO CTyJIEHTA YK3aMeH IPOBOJIUTCS B YCTHOU (hopme.

OOyuarommecs: U3 Yuciia JIAI ¢ OTPaHUIEHHBIMU BO3MOXHOCTSIMH 37I0POBBSI 00€CTICYeHBI
JICKTPOHHBIMU 00pPa30BaTEIbHBIMU pecypcamMu B (hOpMax, aJanTHPOBAHHBIX K OTPAHHUCHUSM
UX 310POBBSL.
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JInCT u3MeHeHuil (0MOTHEHUIT)

B paboueii mporpamme aucuumuasl b1.B.05.04  «Kpucranmoxumus»

no Hanpasienuto noarotoku 04.03.01 Xumus
Ha 2023-2024 yueOHBIH rof

n/n

uemeHT (myHKT) PII/]

IlepeyeHb BHOCUMBIX U3MEHEHUI
(10MoJTHEeHUI)

IIpumeyanue

O6CY)K,I[€H& " pCKOMCH/IOBaHa HA 3aCCAaHNU Ka(pe,upm HeOpFaHquCKOﬁ )51 CI)I/I3I/I"IGCKOI71 XUMHU

pOTOKOJ Ne OT «

3aBenyrouuii kadenpoit

»

2023 1.

X.b. Kymxos
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Hpuaoxenue 2

Pacnpenesienue 0a/1J10B TEKYyIEro M py0e;KHOro KOHTPOJISA

Nen Buo Koumposs Cymma 6annos
/n P Obwasa cymma | 1-a mouka 2-a mouka | 3-a mouka
Ilocewenue 3anuamuii 00 10 6annos 00 3 0. 00 30. 00 46.
Texyuuii Konmpov: 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
Omeem Ha npakmuyecKkux om 0 009 6. om0o0036.| omOoo3b6. | omOoo3o.
3AHAMUAX
Buvinoanenue aabopamopnbix | 10 12 6amion 4 0. 40. 40.
pabom
Boinonnenue  camocmosmenvHuix
3a0anuii (peuieHue 3a0ay)
om () 0096. om00036. |om00o36 |om0do36
Hanucanue Kypcosoii padomut
om () 0096. om00036. |om00o36 |om0do36
Pybesxicnuliit KoOHmMpoJib 00 30 6annos 00 10 6. 0010 6. 00 10 6.
TECTHPOBaHHE ot 0- 10 90. ot 0- 10 36. | ot 0- 1o 36. | ot 0- o 30.
KOJUIOKBUYM ot 0 mo 126. 0or0m046.| or0mo46.| or0m046.
Hmozo cymma mexywiezo u
PybescHozo Konmpons 00 706annoe 00 236. 00 236 00 246
OIIEHKA «Y/IOBJIETBOPUTEIbHO»
He MeHee 36 0. He meHee 12 | He MeHee 12 HE MEeHee
0. 0 126
OIIEHKA «XOPOII0» menee 70 0.
(51-696.) MeHee 236 | Menee 236 | meHee 240
OIIEHKA «OTJIHYHOY
He meHee 70 0. He MeHee 23 | He meHee 23 HE MEHEe
0. 0 246
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IIpuioxenue 3

HlIkana OUECHUBAHUA NIIAHUPYEMBIX DE3)1bmMAmoe 06y‘l8HM}l

Texymmii 1 pyOekHbIH KOHTPOJIb

CemecTp Ikana oueHUBaHUS
0-35 6a/L10B 36-50 0as10B 51-60 6a110B 61-70 6a1n0B
Bropoii | Yactuunoe mnocemenue | [lonnoe unu yactuunoe | [lonHoe nimu | IomHoe
ayIUTOPHBIX  3aHATHUI. | MOCEIEeHUE 4acTUYHOE MOCeIEHUE
HeynosnerBoputenbHoe | ayIUTOPHBIX — 3aHITHUIL. | IOCEIEHHE ayJUTOPHBIX
BBIIIOJTHEHUE YactuuHoe ayJUTOPHBIX 3aHATUN.
JOMAIHETO  3aJaHus. | BHIIIOJHEHHE 3aHATHH.
[Tnoxas MOArOTOBKAa K | AOMAIIHEro  3aJaHMA. Iomoe
OayuibHO-peHTHHTOBBIM | YacTH4HOE Ionroe BBITNOIHCHHUC
MEPOTPHUSITHUSIM. BHIIIONIHEHHe  3ajappii | BPIIOMHCHNC AOMAIIHETO
CryneHt He | 11 camocTosTenpHoj | AOMAIIHETo Sa/laHHiL.
JIOTTyCKAeTCsI K | paboTsl, TecToBbIX | SAAAHMA. Brmonternne
TIPOMEKYTOUHOM 3ajaHuil, OTBETH HA | g oo 3a/iaHii At
aTTecTaluu KOJIJIOKBUYME Ha o CaMOCTOATCILHO
3aaHui IS 6
OLIEHKY ; padoTsl,
CaMOCTOSITETIbHOM
«YIOBJIETBOPUTEIHHO. AGOTEL  TCCTOBBIX TECTOBBIX
p > 3aJlaHul, OTBETHI
SaNaHuH,  OTBETB | yo yomnokBUyMe
Ha KOJUTOKBHYME Ha | .. OlEHKY
OLCHKY «XOPOLION. | (oo
IIpome:xxyTouHas aTTecTanus
Cemectp [IIxana oreHUBaHUS
HeynoBnersopurensHo | Y OOBIETBOPUTEIHHO Xoporo OTinyHO
(36-60 baoB) (61-80 6amoB) (81-90 6anoB) (91-100 6annoB)
Bropoit | Ctynentr umeer 36-60 | Ctynent umeer 36-50 | Ctynent umeet 51- | Ctynent umeer 61-

0auToB 1O  HWTOTaM
TEKYIIEero u
pyOEKHOTO KOHTPOJIS,
Ha DK3aMEHE He Jal
MOJIHOTO OTBETa HU Ha

OJTH BOIIPOC.

Crynent umeer 36-45

6amioB 1o uroramMm
TCKYLICTO n

pyOEKHOTO KOHTPOJIS,

Oa/IOB IO HWTOram
TEKYIIEro u

PyOEKHOTO KOHTPOJIS,

Ha  DJK3aMeHe  jJail
HOJIHBIE  OTBET Ha
OJIVH BOIIPOC "

YaCTHUYHO OTBETWJ Ha
BTOPOH.

Crynent umeet 46-60

OalUIOB IO HMTOram

60
WTOTaM TEKYILETO U

OajutoB 1O

pyOeKHOTO
KOHTPOJIS, Ha
JK3aMeHe Jan

HOJIHBIA OTBET Ha
OAUH BOIPOC U
YACTUYHO OTBETHII

Ha BTOPOH.

Crynent umeer 61

70
HUTOraM TCKYyLICro "

OaiuoB o

pyOexHoro
KOHTPOJIA, Ha
JK3aMeHe Jau

MOJIHBIA OTBET Ha
o0a Bompoca.
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Ha  DJK3aMmeHe  Jiai
MOJHBIH OTBET TOJBLKO
Ha OJIMH BOIIPOC

TEKYIIIETO "
pyOEXKHOTO KOHTPOIIS,
HA  9K3aMeHe  jai
MOJHBI  OTBET  Ha
OMUH  BOMPOC WK
YaCTHYHO OTBETHJI HA
o0a Bormpoca.

CrymeHT wuMeeT 10
UTOTaM TEKYILEro u
pyOeXHOTO KOHTpOJIA
61-70  GamwtoB  Ha
9K3aMeHe  He  Jal
MOJTHOTO OTBETa HU Ha
OJIUH BOTIPOC.

— 65 OamioB 110
WUTOTaM TEKYIIETro U

pyOexxHOTO
KOHTPOJIS, Ha
9K3aMEHe Jan

MOJIHBIM OTBET Ha
OJIMH BOIPOC U
YAaCTHYHO OTBETHII
Ha BTOpOM.
CryneHT umeet 66-
70  GamioB 1O
HUTOTaM TEKYIIETO U

pyOexHOTO

KOHTPOJIS, Ha
JK3aMEHe Jian
TIOJTHBIN OTBET

TOJBKO Ha OIUH
BOIIPOC.
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