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1. ]_Ie.]'ll/l H 3a1a494 OCBOCHUA JUCIUIIIMHBI

[lenpto m3ydeHUs NUCHUILIUHBI SIBISETCS OCBOCHHE OOIIMX IMPHHIUIIOB
OTHCaHUS KPUCTAIUTHUECKUX CTPYKTYP, TECOpUHU BaXHEHIIINX
KPUCTAUIOXUMHUECKUX  SABICHHUM W OOOOIIEHHOW  KPUCTAJUIOXHMUH,
paccMaTpuBaoLieil  MHOrooOpaswe KOHJIECHCHPOBAHHBIX (a3 C  pa3IM4HOM
CTPYKTYpOM, u3ydeHne (PU3NKO-XUMHUIECKHX METOJIOB UCCIEIOBAaHUS KPUCTAILIOB.

3aayamMy TUCLUIUIMHBI SIBIISIOTCSL:

-M3yYeHUE UCTOPUU PA3BUTHUS KPUCTATUIOXUMHUU;

-MIOJy4YeHUE COBPEMEHHBIX NPEJICTaBICHUH O CBOMCTBaX aTOMOB U
OCHOBHBIX (paKTOpax, ONPEAENIAIOIINUX CTPYKTYPY KpUCTAILIA;

-CBSI3b CTPYKTYPHI ¢ (PU3UKO-XUMUIECKIMH CBOMCTBAMHU KPUCTAJLIOB;

-U3yYEHUE BAXKHEHIIMX KPHUCTAJUIOXMMUYECKUX SBJIEHUN (MopdoTponuu,
noymMopduszmMa u u3omoppuszma).

- TMIOTYYCHHE 3HAHUNA O KPUCTAJUIOXUMHH BXKHEHIIINX MOPOI000Pa3yIOIMINX
MUHEPAJIOB; KPHUCTAJUIOXMMHMUYECKas MHTEpIpeTals MHHEpariooOpasyrolmux u

IFCOXHUMHYCCKHUX ITPOUCCCOB.

2. Mecro mucuuniannsl B crpykrype OOII BITIO

HNucuumnna «KpuctamuioxuMus» OTHOCUTCST K 4acTd  (PopMHUPYEeMOi
y4acTHUKaMu oOpa3oBaTenbHbIX OTHomeHWd broka 1 Moayns "KsanToBas
XUMUs. MOJIEKysbl, MOJIEKYJISIPHBIE CUCTEMBI U TBEpJbIC TEla U U3y4yaercs B 7
cemectpe crygeHTamu HarpasieHHOCTh 04.03.01. Xumusa (Ilpodunu noarotroBku
— Heoprannyeckass Xxumus W XUMHUS KOOPAWHALIMOHHBIX COEOWHEHUN. XUMHS
OKpY>Karollen cpejibl, XMMUUECKast SKCIIePTU3a U IKOJIOrndeckas 0€30MacHOCTbD).

HMucuumnna «Kpucramwmoxumus» coaep:KaTtelbHO B3aUMOCBSI3aHA €
nucuumuinHaMu «Beiciiass Matematukay, «®dusnka», «CTpoeHUE BEIIECTBa» H

npodeccruonanbHoro ukia «KBanropast xumus», «Heopranuueckas XuMus».



W3ydyeHne naHHOW MAMCUMIUIMHBI HAMpaBiIeHO HAa OCBOEHHE OOOOIIEHHBIX
TPYAOBBIX (PYHKIIMHA

[IC «llemaror (memarorwueckas OEATEILHOCTL B cdepe IOIIKOIBHOTO,
HayaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero ooOmero oOpa3oBaHUS)
(BocmuTaTeNb, YUUTENh)» YTBEPKACHHBIN mMpukazoM Mwuntpyna Poccuu ot 18
okTsa0pss 2013 1. N 544 OT® - Ilemarorudeckas AeATEIBHOCTb IO
MPOEKTUPOBAHUIO U pealiu3alui 00pa30BaTEIBLHOTO MPOoIecca B 00pa30BaTEIbHBIX
OpraHu3alUsIX JONIKOIHHOTO, HAYaIhbHOTO O0IIEer0, OCHOBHOTO OOIIET0, CPETHETO
o01miero o0pa3oBaHUs

Jlo wusydenuss paucuuiuivebl «Kpucramnmoxumusi», CTYyAEHTHl JOJIKHBI
MOJIy4aTh 3HAHUS 110 OCHOBHBIM pa3jiejlaM MaTEMaTUKHU U (PU3UKH, a TAKKE APYTUX
XAMHWYECKUX JUCHUIUIMHBI, KOTOPBIE U3ydaroTcs Ha 1-2 kypcax.

3HaHUS, YMEHUS U HaBbIKM, NPUOOpPETEHHBIE B TMPOIECCE H3YUYCHUS
JTUCHUTUTNHBL «KpUCTAIITOXUMUS» HEOOXOAUMBI JUIsl TITyOOKOTO OCBOCHHUSI PYTUX
XAMUYECKUX JUCHMIUIMH, a TakXKe JUCHUIUIMHBI MAaTEMAaTHYECKOTO H

CCTCCTBCHHOHAYYHOI'O IUKJIA.

3. TpeOoBaHUSA K YPOBHIO OCBOCHHS COACPKAHUA TUCHUILIMHBI

B cootrBerctBun ¢ IIC «llemaror (memarormyeckas IeaTelIbHOCTH B cdepe
JIOIIKOJIBHOTO, HA4YaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oO0IIero
oOpa3oBaHusi) (BOCIUTATENb, YUYUTENb)» YTBEPKICHHbIM MpUKazoM MuHTpyaa
Poccun ot 18 okTsa6ps 2013 r. N 5445 Td - A/01.6 OOGmenenaroruyeckas
bynkuus, A/02.6 BocnurarenvHas aestenbHocTh, A/03.6 Pa3BuBaromias
nestenbHoCcTh, B/03.6 [lenarornveckas AESITEIBHOCTh TIO pead3aIliu MPOTpaMM
OCHOBHOTO U CPEIHEro oO1iero o0pa3oBaHusi, pe3yabTaTe OCBOSHUE JTUCIUILIMHBI
oOy4Jaromuiics: JOJKEH:

obaoamov npoeccuoHaIbHbIMU KOMNEMEHYUSIMIUL:

IIK-3. CnocobeH mNpoeKTHUpOBaTh U OCYLIECTBISATh  HANpPaBJICHHBIH  CHUHTE3
HEOPTraHMYECKUX COCAMHEHUH C TIOJNEe3HBIMH CBOWCTBAMH O]l PYKOBOJICTBOM CIEIMAJIHCTa

OoJee BHICOKOM KBaM(UKAIIHH;



IIK-4. CrnocoGeH WuCHONb30BaTh COBPEMEHHBIE HKCIIEPUMEHTAIBHBIE METOABI IS
YCTAaHOBJICHHSI CTPYKTYPBl M WCCIICJJOBAHHUS PEAKIIMOHHON CIIOCOOHOCTH HEOPTraHUYECKUX

COCIMHEHUH MO PyKOBOJICTBOM CIICIIUAITHCTA O0JIee BRICOKOM KBATU(DHUKAITIN

B PE3YIIbTATC U3YUCHUSA OTUCHHUIIIIMHBI CTYACHT OJOJIZKCH:

-3HaTh OCHOBHBIE JKCIICPUMEHTAIBHBIC METOIbl TMPUMEHSEMBIC JJIsi ONpPEICICHHUS
CTPYKTYpbl HEOPTaHUYECKUX COCTUHEHUH; XapaKTepUCTUKH BIHSIONIME HA PEaKIUOHHYIO
CIIOCOOHOCTh ~ XMMHMUYECKUX COCJUHEHHWH; TEeXHOJIOTUA TIPOMU3BOJICTBA HEOPraHHMUYECKHUX
COCMHEHUH; 000pyIOBaHHE JTA00PATOPUH H MIPABUIIA €TI0 IKCILTyaTalluu;

-yMeTb KanubpoBats mnpuOopsl A7 MpOBeAEHUs JAaO0OpaTOPHOrO aHaiu3za mpod
(0OpasuoB) chIphs U MOMy(haOpUKATOB; CTPOUTH KaduOpoBO4YHBIE KpuBhIE; [IpoBOAUTH
IPagyupoOBKY CpPEACTB M3MEPEHHUH; CTPOUTh TIpPAAYUPOBOUYHBIE KpUBbIE  (TaOJIUIIBI);
MOJTrOTaBIMBATh HMCXOIHOE CHIPhE, OCHOBHBIC W BCIIOMOTATEIbHBIE MaTE€pPHalbl C y4ETOM
TpeOOBaHUl OXpaHbl TPY/a;

-BJIQJICTh HaBbIKAaMU palOOThl Ha J1A0OPATOPHOM OOOPYAOBAHUHU JJIsi yCTAHOBJIICHUS
CTPYKTYpbl HEOPTaHUYECKUX MAaTepUalioB; HCIOJIb30BAHUS KOMIIBIOTEPHBIX MIPOrpaMM U
HKCIIEPUMEHTAJIbHBIX METOAOB JUIsl MOCTPOSHUS XMMHUYECKUX M CTEPEOXUMHUYECKUX (OpMyI
COEIMHEHUN U JPYTruX BHUJOB WIIIIOCTPATUBHOTO MaTepHalia; TeXHOJIOTUSAMU OIIEHKH HAay4HO-

HpaKTI/I‘{CCKOﬁ 3HAYUMOCTH BBI6paHHOl"O METOJa CUHTC3a HCOPraHUYICCKUX COCIUHECHHH.

4. Conep:kaHue ¥ CTPYKTYpa IMCHUIJIMHBI.

Tadmmuma 1. Copxepxanne mucuuIUiMHbL — «Kpucramioxumus»  nepedyeHb
OLICHOYHBIX CPeACTB M KOHTpoiupyeMbix kommnetenuuii (OIIK-2, TIK-1, [1K-4,
[1K-7).
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Beenenue. [Ipenmer " 3amaun | [IK-3; | KomnmokBuym,
PEeHTreHOCTPYKTYpH | KPUCTAJIIOXUMHUU. Ouepku TeCTHPOBAHHE,
blit aHanu3 ~ — | uctopun  kpucramtoxumuu. | [1K-4 (bpOHTATHEI
OCHOBHOM Kpucramnoxumus cpeau ompoc,
SKCIEPUMEHTAJIbHBl | IPYTMX HayK O BEIECTBE.
u metof | OCHOBHBIE ACIEKTHI TIpaKkTHHECCKNE 1
KPHUCTAUTIOX UMHUH KPUCTAUTOX UMHUH 11abopaTopHbIe
3aHATUSA, DK3aMEH.
3aKoHBI [TonsiTne cummeTpum. [1K-3; | KomnokBuym,
r€OMETPUYECKON 3aKphIThIE ONEPALUU U TECTUPOBAHHE,
KpUCTaUIorpaduu. | SJEMEHTH CHUMMETPHH. 11IK-4 (bpOHTANBHBIH
Cummerpust CemelicTBa TOYEUHBIX TPYIIII ompoc
MOJICKYII. cuMMeTpuu. MexayHapoiHas ’
CUMBOJIMKA U CUMBOJIMKA TpAKTHHECCKIC 1
lenduca. nabopaTopHbIe
3aHATHS, IK3aMEH.
[IpoctpanctBenHas | [IpocTpaHcTBEHHAs pelIeTKa. [1K-3; | KomnokBuywm,
pelicTKa 1 prHHI)I TPaHCIIAIUN. TECTUPOBAHUE,
kpuctaiorpaduuec | CUMBOJIBI TpaHeil u pedep ITK-4 (bpOHTANBHBI
KHE CUCTEMBI KpUCTAJJIOB. TpaHCIsSIIMOHHBIC ompoc
rpynibl bpass. OCHOBHBIE ’
CBOMCTBA KPUCTAJIOB TIpaKTHICCKHC 1
BBITEKAIOIIHE U3 PELICTYATOIO 11abopaTopHbIe
cTpoeHusi. MakpOoCKOImMIecKue 3aHATUSA, DK3aMEH.
XapaKTEPUCTUKU KPUCTAIIIOB.
Cummerpus Ocnosbl Teopuu rpynn. Tuner | [1K-3; | Komnoksuywm,
KpHUCTaJlJIOB Tpynil CMMMCTpPUH. TECTUPOBAHHUE,
Knaccudukanus TO4eIHbIX I1K-4 (bpOHTATHHET
rpynit. OTKpbITbIE ONEPALNH U ompoc,
3JIEMEHTHI CHMMETPHUH.
CuHronuu. 3aBUCUMOCTh TpAKTHHECCKIE 1
(u3MYECKUX CBOWCTB n1abopaTopHbIe
KPUCTAJIJIOB OT UX CUMMETPUH 3aHATUSA, DK3aMEH.
OcHOBBI Judpakius peHTTeHOBCKUX [1K-3; | KomnokBuywm,
PEHTTEHOCTPYKTYPH | Jiydeil. MeToabl perucTpaiui. TEeCTHPOBAHHE,
Oro aHaIM3a yCJ‘IOjSI/IH Jlays. Ungekcst I1K-4 (bpoHTATBHE
CEpHi Y3JIOBBIX CETOK U ompoc,
MEXKIIJIOCKOCTHBIE PACCTOSIHUSI.
VYpasuenus bparra-Bynbda. TpaKTHHccKkue 1
PentrenodasoBslit aHamms. JabopaTopHbIe
OcCHOBHBIE 2TaIbl aHATH3a 3aHATHUS, YIK3aMEH.
CTPYKTYpPBI KpHCTAJLJIA.
Onpenenenne pemneTky u
CUMMETPHUU KPUCTATUIMUECKON
CTPYKTYPBI
Onwucanue n Crepeomerpuueckas [1K-3; | Komnoksuym,
CUCTEMATUKA KJaccupuKanus CTpykTyp, TECTHPOBAHHE,

KPpUCTAJNIMICCKUX

KOOPAWHAIWUOHHOC YUCJIO,




CTPYKTYP KOOPAMHALIMOHHBIN MTOJIH3IP. [IK-4 | ¢poHTaANBHBII
CTpyKTypHbIE €IMHHULIbI ompoc,
Kpuctaiia. MOTUB CTPYKTYpBHI. NpaKTHYECKHE 1
CTpyKTypHBIi T nabopaTopHbIe
[Honusnpuyeckunii MeTox
W30GPaKEHHS CTPYKTYD. 3aHATUSA, YK3aMEH.
Onucanue CTpyKTyp B TepMax
1IapOBBIX YIIAKOBOK U KJIAJIOK.

7 Xumudeckas CBs3b B | OOl B3I HA PUPOTY [1K-3; | KomnokBuywm,
KpUCTaJLIaxX. XUMHUYECKON CBSA3U B TEeCTHPOBAHHUE,
Kpucramtoxumudec | kpucrtamiax. CucreMaTHka 1IK-4 (bpOHTATBHBII
KM€ pajinyChl. KPUCTAININYECKUX CTPYKTYp IO ompoc,

TUITY CBSI3H.
MIPAaKTUYECKUE U
nabopaTopHbIe
3aHATHS, IK3aMEH.

8 | Monnas monens n CTpyKTypHBIE THUIIbI [1K-3; | KomnokBuym,
TEOPUS PELIETKH. KPUCTAJUTMYECKUX PELIETOK C TECTUPOBAHHE,
DHeprus MOHHOM CBA3BI0. DHEPTHs 1IK-4 (bpOHTANBHBIH
KPUCTAJUTMYECKUX HWOHHOM peleTK. Y paBHEHHE ompoc
cTpykTyp. MoHHBIE bopua-Jlanne. Hukn bopHa- ’
pannychl I'abepa. YpaBHeHUE TPaKTIHICCKHC 1

Kamycruackoro. JabopaTopHbie
Knaccudukanms: 3aHATHS, DIK3aMCH.
M30JIECMUYECKUE,

AHU30/1ECMUYECKHUE U

ME30J1€CMUUYECKHUE CTPYKTYPHI.

Boja B cTpykTypax HOHHBIX

KkpuctaioB. loHHbIE

panuycsl. [IpaBuna Marnyca.

®uU3NYECKUE CBOKMCTBA MOHHBIX

KPHUCTAJIJIOB.

9 KoBanientnas cBsizb | OOBsiICHEHHE TTPUPOIBI [1K-3; | KomnokBuym,

B KpHUCTaJIJIax. KOBaJICHTHOM CBSI3U HAa OCHOBE TeCTHPOBAHHE,
Teopus teopun BCY u MOJIKAO. 11IK-4 (bpOHTATBHBIIA
HaIpaBJIEHHBIX HamnpaBneHHOCTh KOBaJIEHTHOM ompoc
BaJICHTHOCTEH. CBsI3M U (hopmMa MOJIEKYI. ’
KoBanenrusie Bo3moxHOCTH TipeacKa3anus TpaKTHICCKUC 1
paguycsl. reoMeTpUUYecKoil popmbl n1abopaTopHbIe

MOJIEKYJI 110 [ 'ninecnu. 3aHATHA, S5K3aAMCH.

KoBaneHnTHbIe pagnychl.

Du3nyYeCKUe CBOKCTBA

KPUCTAINTNYECKUX CTPYKTYp C

KOBaJIEHTHOM CBs3b10. CBA3H,

MIPOMEXYTOUHBIE MEXKAY

WOHHBIMU ¥ KOBAJIEHTHBIMH.

CreneHb HOHHOCTH CBS3U

10 | Merammueckas Crpykrypssie Tunsl. [Ipunnun | [1K-3; | Komtoksuywm,

CBSI3b. 30HHAA

TUIOTHEWIIIEH YITaKOBKH.

TECTHPOBAHUE,




JHEpreThyecKas OHeprus MeTaJlNIN4eCKUX [1K-4 | ¢ppoHTaNBHBIHA
CTpPYKTypa CTPYKTYp. Tumsl ompoc,
KpHUCTaJLIa. B3aUMOJICHCTBUS METAJUIOB NpaKTHYECKHE 1
HNHTepMeraummueck | Apyr ¢ Ipyrom. 1aGopaTopHELe

1€ COeIMHEHMS. Meramndyeckue paguychl.

Metannuueckue [Tepexon oT METATUIMYECKON K 3aHATHA, SK3aMCH.

pasuychl KOBQJIGHTHOM CBSI3H.

11 | Uzomopdusm. Tunsl | DMmnupuyeckue mpaBuia [1K-3; | KomnokBuym,

TBEPJIbIX PACTBOPOB. | H30MOpdU3Ma. TECTHPOBAHHE,

Knaccudukanus ITK-4 (bpOH-TATBHBIA
nzomopdusma. OCHOBHBIE ompoc
(bHU3UKO-XUMHUIECKHUE U ’
TEPMOJIMHAMUYECKHE TpaKTHICCKUC 1
MPUHIIMITBI TEOPUH JabopaTopHbie
nzomopdusma. TBepzbie 3aHATHUS, IK3aMEH.
pactBopsl. [Ipenen
HU30MOP(HOI 3aMECTUMOCTH U
MopdoTponus.
12 | [Homumopdusm u Knaccudukanus [1K-3; | KomnokBuywm,
MMOJIMTUITU3M nonumopduzma. PazoBbie TECTUPOBAHHE,
nepexopl. CBa3b ITK-4 (bpOHTATHHETA
TEPMOJAMHAMHUYECKHUX CBONCTB onpoc,
CO CTPYKTYpaMu
MOTUMOP(PHBIX MOTU(PUKAIIHIA. TpakTiHcckue 1
TTONUTHITNEM. nabopaTtopHbIe
3aHATHS, SK3aMEH.
13 | PeanpHEBIC Bo3HnKHOBEHUE U POCT [1K-3; | KonmnokBuywm,
KpucTaJlibl. KpHUCTaJlJIOB. Crioco0sl TECTUPOBAHUE,
Jlucnokanus 00pa30BaHMs KPUCTAJIJIOB. 11IK-4 (bpOHTATBHBIIA
HedekTsl cTpoeHus onpoc
KpHcTayuIoB. Jluciokanum. ’
NPaKTUYECKHEe U
nabopaTopHbIe
3aHATHS, YIK3aMEH.
14 | Kpucramoxumuuec | Kpucramioxumuueckne [1K-3; | KomnokBuywm,

KHe CTPYKTYpbI METAJNIOB (M€/lb, TECTHPOBAHHE,

3aKOHOMEPHOCTH B | MAarHMi, 0-KeJIe30). 11IK-4 (bpOHTATBHBIIA

MIEPUOTUYECKON CTpyKTypbl OMHApHBIX ompoc

cUCTEME coenunennii (AB). Knactepsl ’

.U Menzencesa NpaKkTUYEeCKue U
nabopaTopHbIe
3aHATHUS, YK3aMEH.

Baxneiimne CTpyKTypHBIN THIL. I1K-3; | KomnokBuyMm,

CTpYKTypHBIe TUIBI | [lepoBckuTa, IITMHEIH. TeCTHPOBAHNE,

TEPHAPHBIX ®eppuThL ITIK-4 (bpOHTATHHET

COEIMHEHUN ompoc,

MMPAKTUYCCKUE U




nabopaTopHbIe

3aHSATHSA, SK3aMEH.

CumMeTpust MOJIEKYJI.
[IpaBuno Kuraitropojackoro.
CTpyKTypHBIE KIIACCHI.
3aBUCUMOCTh OTEHIIUAIBHOM
SHEPrUU OPraHUYECKOTO
KpHUCTaJJIa OT CTPYKTYPHBIX
1apaMeTPOB.

Kpucramnoxumus CrpoeHue CUIIMKaTOB. [1K-3; | KomnokBuywm,
CHUJIMKATOB KJ’IaCCI/I(bI/IKaL[I/IH CTPYKTYpP K4 TECTUPOBAHUE,
CHJIMKATOB. 3aBHEHMOCTB - (bpOHTATBHBI
(hU3HYECKUX CBOWCTB
ornpoc,
CHJIUKATOB OT UX CTPOCHUS.
[IpuposaHbIe U CUHTETHYECKHE TpAKTHICCKUC 1
11O THI nabopaTopHbIS
3aHATHUS, YIK3aMEH.
Opranuueckas Crepeoxumusi OpraHnyecKux [1K-3; | KomnokBuym,
KPUCTAITIOXUMHUSL. MoJieKyi. JlinHa BaleHTHBIX TECTHPOBAHHE,
i [1K-4 .
CTpyKTypa KUAKUX | CBA3EH. HpOCTpaHCTlaeHEIas[ (bpOHTANBHBIT
KpHUCTAIJIOB KoH(UTyparus, TBOHHON U ompoc
TPOWHOM cBsi3eii. BasieHTHBIC ’
MIPAKTUICCKHE U
YTJIBL. pa cexne

nabopaTtopHbIe

3aHATHS, DK3aMEH.

CTpyKTypa AMCUMILIMHBI:

Taoauna 2. O01mast Tpy10eMKOCTb JUCUMILJIMHBI COCTABJIACT 4 3aueTHbIE

eauHULbI (144 akageMUYECKUX YACOB)

TpyaoeMKoCTb, 4aCOB,
Bun pa6orsl
Homep cemecTpa Ne 8
O0mas Tpya0eMKOCTh (B 4acax) 144
KonrakTHas pabora (B 4acax): 75
Jlexuuu (JI) 15
[Tpaktuueckue 3anstus (I13) 30
Cemunapckue 3ansatus (C3) 0
JlabopaTtopusie padoTs (JIP) 30
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Bun padorsl

TpyroeMKocTh, 4acos,

Homep cemectpa Ne 8

CamocrosiTe/ibHasi padoTa (B yacax): 42
Kontponbnas padora (K) 22
CamomnoaroroBka 20
Kypcosas padora 0
IMoaroToBKa M MPOX0KIEHNE MPOMEKYTOUHOH | 27
arTecTanuu

Bu HTOroBOro KOHTPOJIs IK3aMeH
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JleKIIMOHHBIE 3aHATHSA

Taoauna 3. JleknuoHHbIE 3aHATHSA

No | Tema Conepxxanue

1 2 3

1 Bsenenue. [Ipenmer u 3aaaun KpuctamoxuMuu. O4epku UCTOPUU
PeHTreHoCTpyKTypHBIi kpuctaymoxumuu. Kpucramnoxumus cpenu  Apyrux
aHanus3 - OCHOBHOH | HayK 0 BEIIECTBE. OcHoOBHBIE aCIIEKThI
JKCIIEPUMEHTAIBHBIA METOJ| | KPUCTAITIOXUMUU
KPUCTALTIOXUMUH

2 3akoHbl  reomerpuyeckoil | [lonstue cummerpuu. 3aKkpbIThle  ONEpalMd U
KpHucTaorpapuu. a5eMeHThl cuMMeTpun. CeMelcTBa TOYEUHBIX TIpYIII
CuMMeTpHs MOJIEKYII. cuMMeTpun. MexayHapoiHasi CUMBOJIMKA U CUMBOJINKA

lenduuca.

3. | IIpoctpancTBEeHHas [IpocTpancTBeHHass pemerka. ['pynmbl  TpaHCISLMH.
pemerka u | CuMBOJIBI rpaHeu u pedep KPHUCTAJLJIOB.
KpHUcTamorpadguyeckue Tpancnsauuonsslie rpynnsl bpas. OCHOBHBIE CBOWCTBa
CHUCTEMBI KPUCTAJUIOB BBITEKAIOIIME M3 PELIETYATOrO CTPOCHUS.

MakpOCKOINYECKNE XapaKTEPUCTUKH KPUCTAJLIIOB.

4 | CuMMeTpHs KpUCTAJUIOB OcHoBBl Teopuu Trpyni. Tumbel TpyHnn CHUMMETPHH.
Knaccugpukanus — Toyeunslx  rpymnm.  OTKpbITbIE
omepaud U 3JEMEHTbl cuMMeTpuu. CHHIOHMH.
3aBUCUMOCTh (PU3MUYECKUX CBOMCTB KPHCTANIOB OT HUX
CUMMETpUU

5 OcHoBBI Judpakius PEHTI€HOBCKUX Iy4en. Meronsl
PEHTTE€HOCTPYKTYPHOTO peructpauun. Yciuosus Jlays. HMHpekcel  cepuit
aHaJM3a Y3JI0BBIX CETOK M MEXKIUIOCKOCTHBIE DPACCTOSHUS.

YpaBHeHUA Bbparra-Byneda. Pentrenodasonblit
aHann3. OcCHOBHBIE JTambl aHauU3a  CTPYKTYpPBI
kpuctayia. OrmnpeneneHue pemerku W CUMMETPUH
KPUCTAJTINYECKON CTPYKTYpBI

6 | Onucanue u cucrematuka | CrepeoMmerpuyueckas KJ1acCU(pUKalus CTPYKTYD,

KPUCTAIIIMYECKHUX CTPYKTYp | KOOPAMHALMOHHOE 4HCII0, KOOpPJAWHAIIMOHHBIN
nonudAp. CTpyKTypHBIE €IMHHULBI KpucTtaiiaa. MoTus
cTpykTypbl. CrpykrypHblii THn. llommdapuueckuii
MeTOoJl u300paxkeHus: cTpykryp. Onucanue CTpyKTyp B
TE€pMax IIAPOBBIX YIAKOBOK U KJIaJIOK.

7 Xumnyeckas CBS3b B | OOmmil B3rIsA Ha MNPHUPOJY XUMHYECKOW CBSI3U B
KpHCTaJUIAX. kpucramuiax. CucreMaTuka KpUCTAJUIMYECKUX CTPYKTYP
Kpucrannoxummuueckue I10 TUILY CBS3U.
paanychl.

8 | Nonnas mopens u Teopus | CTpyKTypHBIE THIIBI KPUCTAIUIMYECKHX PEIIETOK C
pEeLIETKH. OHeprusi | HOHHOM  CBA3BIO.  OHEPrusi  HWOHHOM  PEHIETKH.
KPHUCTAJUIMYECKUX VYpaBuenue bopna-Jlange. Iukn  bopua-TI'abepa.
CTPYKTYD. HNonnsle | YpaBHenne KanyctuHckoro.
pannycsl Knaccugukanus: u3ogecMuieckue, aHn301€CMUIECKUe

U ME30JeCMUYECKUEe CTPYKTYphl. Boma B cTpykTypax
MOHHBIX KpucTaiwioB. WMouubie paauycel. [lpaBuna
Marnyca. ®u3nyecKkue CBOMCTBA MOHHBIX KPUCTAIIOB.
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9 KoBanmentHas  cBsi3b B | OOBACHEHHE NMPUPOJIBI KOBAJICHTHOW CBS3M Ha OCHOBE
KpUCTaJljIax. Teopus | reopun BCY u MOJIKAO.

HaIPaBJICHHBIX HanpaBneHHOCTP  KOBaJeHTHOM CBs3u u  (opma

BAJICHTHOCTEM. MOJIEKYIL. Bo3moxnoctu NIpEeACKa3aHUs

KoBajeHTHBIE paguyCHI. reoMeTpuuecko ¢Gopmbl Mosiekyn no [minecnu.
KoBaslenTHble  pamuycel.  Pusnyeckue  CBOMCTBA
KPUCTAJINIMYECKUX CTPYKTYpP C KOBAICHTHOW CBS3BIO.
CBsi3u, NPOMEXKYTOUHBIE MEXKIY HOHHBIMH U
KOBaJICHTHbIMU. CTENIEHb HOHHOCTH CBSI3U

10 | Meramnyeckas cBA3b. | CTpyKTypHble TUIIBIL. [IpuHIMT TUIOTHENILIEH YITaKOBKHU.
30HHas JHEpreTuyecKas | JHEprus METAJNINYECKUX CTPYKTYP. Tumnsl
CTPYKTypa KpUCTaJlJIa. | B3aUMOAECUCTBUS ~ METaUIOB  JPYr € JIPYIOM.
Nutepmeramueckue Meramnuueckue paauychl. [lepexon oT MeTainuyeckon
COCUHEHUS. K KOBAJICHTHOM CBSI3H.

MeTayeckue painycsl

11 | Uzomopdusm. Tunsl | OMnupuveckue npaBuia uzomopdusma.

TBEPABIX PaCTBOPOB. Knaccugukanus usomoppuszma. OcHoOBHblE (DU3HKO-
XUMHUYECKHE U TEPMOJUHAMUYECKNUE TPUHLIUIIBI TEOPUH
uzomMopdusma. TBepubie pacTBOPBI. ITpenen
M30MOP(QHOI 3aMECTUMOCTH U MOP(POTPONIHSL.

12 | [Homumopdusm u | Knaccugpukanus noaumoppusma. da3oBble Nepexobl.
HOJIUTUIIN3M CBs3b TEPMOJUMHAMHYECKHUX CBOMICTB CO CTPYKTypaMmu

noauMopdHbIX Mogudukanui. [Tonutunusm.

13 | PeanbHblie Kpuctajuibl. | BosuukHoBeHne W poct  KpucTawioB. CrnocoObl
Jucnokanus oOpa3oBaHusi  KpuctauioB.  JledekTsl  cTpoeHus

KpuctauoB. /lucnokamumu.

14 | Kpucramioxummuueckue Kpucrannoxumuueckue CTPYKTypbl METaJIOB (Melb,
3aKOHOMEPHOCTH B | Mar"ui, 0-XKeJe30). CtpyKTypbl OMHApHBIX
nepuoandeckor  cucreme | coequHeHuit (AB). Knactepsr
AN .Menpaeneera

15 | Baxnenmue crpykrypHble | CTpykTypHbIi TuI. IlepoBckuta, mnuHenn. Gepputsl.
THUIIBI TE€pPHAPHBIX
COCIMHEHUN

16 | Kpucramioxumus Crpoenne cunukartoB. Krnaccudukanus cTpykTyp
CUJIMKAaTOB CWJIMKATOB.  3aBUCHMOCTb  (PU3MYECKHX  CBOWCTB

CWIIMKaTOB OT uX cTpoeHus. [lpupoaneie u
CUHTETHUYECKHE LIEOJIUTBI

17 | Opranuueckas Crepeoxumusi ~ OpraHmdeckux  Mousiekyn.  JlnuHa
KPUCTAIJIOXUMHUSL. BaJIeHTHBIX cBsi3el. [IpocTpancTBeHHas KoHpuUryparus,
Crpykrypa JKUJIKUX | IBOMHOM U TPOWHOMU CBs3€H. BaJleHTHBIE yIIbl.
KPHUCTAJJIOB Cummerpuss monekyn. IIpaBuiio Kwuraliropoackoro.

CTpyKTypHBIE KJIacChl. 3aBUCHUMOCTb IOTEHIMAIBHOU
SHEPrUM OPraHUYECKOT0 KpHUCTalIa OT CTPYKTYPHBIX
11apaMeTPOB.
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Taouauua 4. [Ilpakrudyeckue 3aHATHS

No HanmeHnoBanue TeMbl Copnepxanue
1 2 3

1| CummeTpust KpUCTAIIOB. PaccmarpuBarorcss ~ CUMMETpPUYECKHE
Crepeorpaduueckas npeoOpa3oBaHus, AIEMEHTBI
IPOEKLIHS KPUCTAIIJIOB. CUMMETPHH, KpUCTAJUTAYECKast
OCHOBHBIE 3aKOHBI pemetka. CuUMBOJIBI TpaHe u pedep
kpuctaimorpadun. Kpucrami. | kpucranna. CumBosel  Musepa.
Kpucramnnueckas pemerka. [Toctpoenue cTepeorpaduaecKkux
Pemenue 3anay. MPOEKIUM.

2| Kimaccel 1 cMHroHuHn PaccmarpuBarorcs 32 BUJA
KpucTasioB. O603HaueHue cummeTpun. Pa30uparorcs NpUHIIMIIGI,
KpUCTAJUIOrpAPUUECKUX JeXallue B  OCHOBE  IOCTPOCHHUS
KiaccoB (BuI0B). PemeTku MIPUMEHSIEMBIX CUCTEM 0003HAYEHUS.
bpass. Pemenue 3amay.

3, Teopus pocra [Ipoueccer KpUCTaJUTU3aluN "
KPUCTaJUIMYECKOTO BEIIECTBA. | BBIPAIIMBAHMS KPUCTAILIOB.

PeanpHbIl KpUCTAILIL.
Jncnokanusi.

4] Knaccuduxamnus xumudeckoi | PazOuparoTcst ~ sHepreTuueckue  u
CBSA3M B KpucTauiax. Pacuer | cTpyKTypHbIE XapaKTepUCTUKHU
SHEPITUU KPUCTAIUIMYECKUX KOBAJICHTHBIX, VMOHHBIX,
CTPYKTYDP. MeTamueckux Ban-aep-BaanbcoBbix
Kpucramtoxummnueckue CBSI3EH. MHorocnonHbie u
paauycel. Pemenue 3aaau. MOJIEKYJISIPHBIE YIIAKOBKH.

5| U3omopdusm aToMOB B CoBepuIeHHBII W HECOBEPLIECHHBIN
kpuctauiax. [lomumopdusm. | uzomopdusm. VYcnoBus oOpazoBaHuUs
[Toctpoenue (ha3oBbIX TBEPIBIX pacTBOPOB.
JUArpaMM. OKCnepruMeEHTAIbHbBIE METO/IbI

UCCJIEI0BAHMUS U30MOpP(HBIX u
HOJUMOP(HBIX PEBPAIICHUH.

6, IInotueimue mapobie Onuncanue KpUCTAUIMYECKUX CTPYKTYP
ynakoBku (ITHIY) u knanku OMHApHBIX COEJUHEHUH B Tepmax
(ITIK). Koopaunaumonusie | [IIIK u ITIIY. Ilpumepst. IlycToTh B
yycia 1 KOOPAUHAMOHHBIN MK u ITTY.
nonmdap B [THIK u TTHITY.

7, Kpucramnoxumust TpOMHBIX CrpykrypHble Tumbl. CTpYKTYpPHBIE THIT

COEIMHEHUN

MEPOBCKHTA, WINHUHENU. DEPPUTHI U UX
TEXHUYECKOE 3HAUYCHUE.
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Taoauna S. JlaboparopHble 3aHATHSA

No HanmeHnoBanue TemMbl Conepxanue

1. | OcHoBbI peHTreHocTpykTypHoro | Ilo manHoi Teme pa3zpabaTbiBaeTcs
aHaJIM3a KPUCTAJUIOB. Y PaBHEHUE | aTOMHAs CTPYKTypa KPUCTAILIOB,
Opera-Bynbga. Meroabl AJIEKTPOHHAsA CTPYKTypa
peHtreHorpadguu. OnpeneiaeHue | KpUCTAJUIMYECKOUN PEIIEeTKH, a
[IapaMeTPOB PEIIETKH. Pemenre | Takyke METOIbl UCCIIEIOBAaHUS
3a/1ay. KPUCTAJUIMYECKOTO BEIIECTBA.

2. | Kpucramnoxumus CrpoeHue OpraHm4ecKuxX MOJEKYJI.
MOJIEKYJISIPHBIX BELIECTB. CtpoeHre NOoJTUMEPHBIX BEUIECTB.
Crpykrypa KUIKHX KPUCTAIUIOB. | BakHeWne CTpyKTypHBIE KJIACCHI.

3. | Kpucraimoxumus CHIMKaTOB Crpoenue. Knaccudpukanus

CHJINKATOB. AJIFOMO-,
OOpPOCHUITUKATHI.
KoopaunnannoHHbIe yncna u
n3oMop(HbIC 3aMeILICHHUS.
OnpeneneHne BaIEHTHOCTH
KHCJIOPOJIa B CUJIIMKATax B
COOTBETCTBUHU C IIPABUIIOM
ITonuHra.

4. | Kpucramimueckue CTpyKTypbl CTpyKTypHbIE TUITBI OMHAPHBIX
MHTEPMETALTNYECKUX MHTEPMETALINYECKUX COCTNHEHUM.
COEIMHEHU. [Ipupona HHTEPMETAIUNTNYECKUX

COECIMHEHU.
5. | OCHOBHBIE CTPYKTYPHBIE THIIbI PaccmarpuBaroTcss ”3BMEHEHHUS

METAJIJIOB U HEMETAJIJIOB.
N3menenne xapakrepa
CTPYKTYp#I 110 [lepnoanueckon
CUCTEME

CTPYKTYpHI U (pr3UUecKue CBOMCTBA
MPOCTHIX BEIIECTB MO rPymnIiam
MEPUOIUYECKON CUCTEMBI
J[.1.MeHnpeneena.

Tadiauua 6. CamocTosiTe/IbHOE M3YyYeHHE Pa3/ieI0B M CUMILIHHBI

No

CopeprkaHue caMOCTOSITEIIBHON PabOThI

| [IpocTpanCcTBEHHBIE TPYMIIBIL. Onucatb pacnpeneneHue
IMPOCTPAHCTBEHHBIX TPYII MO CHHTOHUSIM W BUJaM (Kjaccam)
cumMeTpuu. Pemienue 3anau

2 PentreHoctpykTypHblii aHanu3. Tpu Meroga peHTreHorpaduu:
meron JIAYD, wMerox  BpamieHus M METOA  IOPOIIKA
doTtorpapuyeckuii u  AUPPAKUMOHHBIE METOJABl  PErucTpaluu
TU(PAKIIMOHHBIX JTyUYeH.

3 HMoHHass Momenbp  CTPYKTypbl  KpuctawioB.  Pacnpenenenue
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AJIIEKTPOHHOM TUIOTHOCTH M XUMHUYECKAasl CBSI3b B TE€TEPOIOJISPHBIX
KpPHUCTAJUIAX CO CTPYKTYPOI IIMHKOBON OOMaHKH M KAMEHHOM COJIU

KoopnuHanimonuele  CTpyKTypbl coenuHeHudt AB,  crpyktypa
IJIAaBUKOBOIO IIMATa M €€ MpOou3BOAHbIe. Omnucarb XUMHYECKYIO
CBSI3b B KPUCTaJJIE B OAHORJICKTPOHHOM MPHUOJIMKEHUN

CTpykTypa CO CBSI3IMH METAJLI-METAJUL: a) CTPYKTYPbI C MNIOCKHUMHU
KOMIUIEKCaMH, 0) CTPYKTYPBI C OKTa3APUIECKUMU KJIacTepamH.

6 TBepable pacTBOPHI.

5. OneHo4HbIe MaTePHAJIbI JJISl TEKYLIEro U Py0esKHOr0 KOHTPOJIA
yCIeBAeMOCTH M IIPOMEKYTOYHOM aTTecTalun

5.1. Baganus 11 TeKylero KOHTpoJis (koHTpoaupyemas komnerenuus [1K-3; [TK-4):

1. KomiokBuym
Bonpocsl k peiiTuHroBoi touxke Nel

1. Benenue B kpuctaiutoxumuro. IIpeamer u 3a1a4ym KpUCTaNIOXUMHUH
2. OCHOBHBIE aCIIEKThl KPUCTAIIIOXUMUHU

3.CTpyKTypHBId  aHamM3  KaKk  OCHOBHOM  DKCIIEPUMEHTAIbHBIN
KPUCTAJUIOXUMUU

4. Kpucrannuueckoe coctosaue. OnpeneneHue noHsITrs «KPUCTAILD.

5. OcHOBHBIE TapaMETPbl KPUCTAINYECKUX PEIETOK.

6. DnemeHTapHas siueiika. bazuc pemerku.

7. IloHsAiTHE CUMMETPUHU B KpUCTAJIAX.

8. Cunronuu kpucrtamion. Pemerku bpass.

9. Onepanuu CUMMETPHS KPUCTAIIIOB

10. IIpocTpaHCTBEHHBIE TPYNIIBI CAMMETPUHU.

11. CumMeTpus IUIOTHEUIINX IAPOBBIX YIAKOBOK U IJIOTHBIX KIIAJI0K
12. II1OTHOCTH ABYMEPHOMN M TPEXMEPHOU IIAPOBBIX YITAKOBOK

13. Cnoco6b1 0003HaUEHUS MIJIOTHEHIIINX YITaKOBOK

14. Buapl ¥ 4UCJI0 MYCTOT B INIOTHEMIIIUX YITAKOBKAX U TUIOTHBIX KJIaJKaxX
15. KpucTanibl ¢ MOHHO CBA3BIO.

16 KpucTanibl ¢ KOBAJICHTHBIM THUIIOM CBSI3U (ATOMHBIE KPUCTAILIBI).

17. TonsipHbIil TUT CBSA3U. MOJIEKYJISIPHBIE KPUCTAJUIBI.

MCTOJ
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Bonpochbl k peiiTuHroBoi touxke Nel

1. MeTtannuyeckunii TUIT CBSI3H.

2. DHeprusi KpUCTAIINYECKOU PEIIETKHU.

3.3aBUCUMOCTh (PUBHKO-XMMUYECKHX CBOMCTB TBEPJBIX BEIIECTB OT
XAMHWYECKOM CBSI3HM B KpHCTAJLIaX

4. DneKkTpuyecKue CBOMCTBA

5. OnTrueckne CBOMCTBA

6. KoBkocTh MeTaIoOB

7. CnaitHOCTb

8.KoahpuimenTsl MEXaHUYECKOTO CHKATUS U TEPMHUUECKOTO PACIIUPEHUS
9. TBepmocTh U TeMIEpaTypa IJIaBICHUS

10. O6pazoBaHue KPUCTALIIOB B IPUPOJIC

11. ITpyunHb ¥ ycaoBus 00pa30BaHUs KPUCTAIIIIOB

12 MexaHu3Mbl pocTa KPUCTAIIIOB

13. ®opmbl pocTa KpUCTAILIOB

14. JleexTbl KpUCTAILIOB.

15. Jlucmokauuu

16. DkciepuMeHTaIbHBIE METO/IbI UCCleIoBaHus TuhPy3un

17. MexxnyHapoHas Kiaccuukanus 1o rpymnmnam CTpyKTyp.

18. OCHOBHBIE CTPYKTYPHBIE THUIIBI.

19. SIBnenue noaumopdusma.

20. ®azoBble NEPEXOIbI MEPBOTO U BTOPOTO PoOjia

Bonpochbl k peiiTuHroBoii Touke Nel
1. CtpykTypHas kiaccudukaius noauMophHbIX MEPEeXoa0B

2. IIpeBparnieHusi ¢ ”BMEHEHHEM MEPBOM KOOPIAMHALIMOHHOUN cephbl.

3. [IpeBparienus ¢ ©3MEHEHUEM BTOPO KOOPAUHAIIMOHHOM Chephl

THIIA
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4. BnusHue TemMrepaTypbl U JaBJICHHUS HA KPUCTAIUTMYECKYIO CTPYKTYPY
5. Nzomopduzm.

6. ®aKTOPHI, BIUSIONIHE HA MPEJIEIbl H30MOP(HBIX 3aMEIICHHMI

7. I3ydeHne KpUCTALIMYECKUX CTPYKTYP MUHEPAJIOB

8.CTpyKTYpHBIE MOJICJIM MUHEPAJIOB

9. CTpyKTypHOE pazHOoOOpa3ue U paclIpOCTPAaHEHHOCTh CHUIMKATOB B MPUPOJIE
10. I'maBHas KOHUENIMA KPUCTALUIOXUMHUU CUIIUKATOB

11. Kpucrammoxumuueckas: KiiaccupuKaiys CHINKATOB

12. HoBbl€ IEOAUTONOAOOHBIE MaTEPUAIIbI

13. Hutpuaocunukatsl

14. CpaBHUTENbHAS KPUCTATIOXUMUS CUITUKATOB

15. CranoBneHue S3KCIEPUMEHTAIBHON OPTraHUYECKON KPUCTAILNIOXUMUN
16. Teopetndeckasi opraHuyecKas KpUCTAULIOXUMMUS

17. CtpykTypa OpraHu4e€CcKoro Kpucrauia

Kpumepuu popmuposanus oyenox (ouenusanus) ycmuoeo onpoca

YCTHBIN OMpOC SBISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB yu€Ta 3HAHUM 00ydaromerocs
no nucuurminHe «Kpucrammoxumusi». Pa3BEPHYTHI OTBET CTyIEHTa AOKEH MPEICTaBISATh
co00i1 CBA3HOE, TOTUYECKH MOCIEA0BaTEIbHOE COOOIICHE Ha 3a/IaHHYI0 TeMY, TTOKa3bIBaTh €ro
yMEHUE IPUMEHSTH ONPEICIICHUS.

B pesynomame ycmmozo onpoca 3uanus, o00yuarouiecoca OUEHUBAIOMCA NO
caedyrouenl wKaie:

3 6anna, cTaBUTCS, €CIU O0yYaIOIIHICS:

1) momHO wW3Maraer W3Y4YCHHBIM Marepuan, Aa€T TMPaBUIBLHOE OMNMpENeTIEeHHOE

SKOHOMUYECKUX TOHITHI;

2) oOHapyXMBaeT TOHMMaHUE MaTepuaia, MOXET OOOCHOBaTh CBOHM CYXKJICHHSI,
MPUMEHUTH 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOIUMBIE MMPUMEPHI HE TOJIBKO IO
y4eOHHKY, HO ¥ CAMOCTOSATEIILHO COCTABIICHHBIC;

3) w3maraeT Martepuan MOCIENOBAaTeNbHO M TPABUIBHO C TOYKH 3pPEHHUS HOPM
JUTEPATYPHOTO S3BIKA.

2  fanna, craBuTCs, eciaW oOydaroIuiics Ma€T OTBET, YIOBJIECTBOPSIIONIMI TeM Xe
TpeOOBaHMUsAM, 4TO U JyTst O6ama «1», Ho qomyckaeT 1-2 ommOKu, KOTOPBIE caM K€ UCTIPABIISET, U
1-2 HemouéTa B MOCIEIOBATEILHOCTH | S3BIKOBOM O(DOPMIICHUU M31aragMoro.

1 6ann, craButcs, eciu oOydaroImuiics 0OHapyKUBAaeT 3HaHUE U TTOHUMaHUE OCHOBHBIX
MOJI0’KEHUN JAaHHOW TEMBI, HO:

1) wu3maraeT mMaTepual HEMOJIHO U JOIMYCKAeT HETOYHOCTH B ONPECIICHUH TTOHATHH;

2) He yMeeT IOCTaTOYHO TIyOOKO W JOKa3aTelbHO OOOCHOBATH CBOM CYXICHUS H

MIPUBECTU CBOU IIPUMEDPBI;
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3) w3maraeT Marepual HEMOCIeIOBATeNLHO M JOMYCKaeT OMIHMOKH B S3BIKOBOM
0(hOPMIICHUH H3JIaraeMoro.
0 6annos, craButCs, ecnu OOy4aroOIIMICS OOHApPY)KUBACT HE3HAHWE OONBIICH YacTH
COOTBETCTBYIOIIETO pa3jieiia U3yuyaeMoro Marepurara, JI0MmycKkaeT ommuoOKu B (hOPMYITUPOBKE.
bamner «3», «2», «1» MOTyT CTaBUTbCSI HE TOJIBKO 32 €IMHOBPEMEHHBIN OTBET, HO U 3a
paccpeoTOYCHHBI BO BPEMEHH, T.€. 332 CYMMY OTBETOB, JIaHHBIX CTYJACHTOM Ha MPOTSIKEHUU

3aHATUA.

5.2. TunoBbie BONPOCHI AJI51 CAMOCTOSITEIbHOI0 H3YUYeHHsI, KOHTPOJIUpPYyemMasi
kommneTeHuus (I1K-3; I1K-4)

3apanue 1. IlpoctpanctBeHHble  rpymmbl.  Omnucarh  pacnpeseneHue
MPOCTPAHCTBEHHBIX TPYNIl IO CHHIMOHUSAM W BujaaMm (KJ1accam) CHMMETPHH.
Penienue 3amau

3ananme 2. PeHTreHOCTpYKTYpHBIN aHanu3. Tpu MeToaa peHTreHorpauu: MeTo
JIAYD, wmeton BpamieHuss M MeTOJ mopomka ¢oTtorpapuueckuil u
Tu(dPaKIIMOHHBIE METOJIBI PErUCTPAUU JU(PAKIIMOHHBIX JTy4YeH.

3aganue 3. lVonHasg wMoxenb CTPYKTypbl KpHUCTauioB. Pacrnpenenenue
JIEKTPOHHOM TUIOTHOCTH U XMMHUYECKasl CBSI3b B FETEPOIOJISIPHBIX KpHCTAILIAX CO
CTPYKTYPOU IMHKOBOM OOMaHKU U KaMEHHOM COJIH.

3ananue 4. KoopauHanmoHHBIE CTPYKTYpbl coenuHeHud AB; cTpykTypa
MJIAaBMKOBOTIO IITIATa M €€ MPOU3BOAHbIe. OnKcaTh XUMUYECKYIO CBSI3b B KPUCTAILIE
B OJIHORJIEKTPOHHOM MPUOINKEHUH.

3apanme 5. CTpykTypa cO CBSI3IMH METaNI-METaJUl: a) CTPYKTYPHI C IJIOCKUMHU
KOMILJIEKCAMH, 0) CTPYKTYPBI C OKTa3APUYECKUMH KJIACTEPaAMHU.

3amxanue 6. TBepabie pacTBOPBI.

Kpumepuu ¢opmuposanua ouenok no 3ad0anuam 011 CAMOCHOAMENbHOU pPAdombl
cmyoenma (munogwie 3a0a4u):

«omauyno» (3 Oamra) - oOyyaromMiics mMoKa3al DIYOOKHE 3HaHHUS MaTepuaia o
MOCTABJICHHBIM BONPOCaM, IPaMOTHO, JIOTHYHO €r0 U3JaraeT, CTPYKTYpPUPOBAIl U Je-TaTU3UPOBa
uHpopMalnoo, u3deras MpPOCTOro MOBTOPEHHsS HHGOpMalMKM M3 TeKcTa, WH(popMalus Mpen-
CTaBJIeHa B nepepaboTaHnHOM Buje. CBOOOHO UCONIB3YeT HEOOXOAUMBIE (POPMYJIBI IPH PELICHUN
3a/1a4;

«xopowo» (2 Gaia) - oOyuaromuiics TBEpAO 3HaET MaTepHal, TPAMOTHO €ro U3jiaraeT, He
JIOMTYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B MPOIIECCE PEIICHUS 3a/1ay;

«yoosnemeopumenvno» (1 6ami) - oOydaromMics UMeeT 3HaHMUS OCHOBHOI'O Marepuaia
10 TIOCTABJICHHBIM BOIIPOCAaM, HO HE YCBOMJI €TO JIETaNICH, JOMYCKaeT OTJAeIbHBIC HETOYHOCTH TIPH
pELIeHUH 3a/1ay;

«Heyooeemeopumenvho» (0 GaioB) — OOyYarOUIUIiCS NTOMyCKaeT TpyOble OMMOKH B
OTBETE Ha NIOCTABJIEHHBIE BOIPOCHI U IPU PEIICHUH 3314
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5.3. Tunoevie 3a0anus na KoanioKeuym (Konmpoaupyemas Komnemenuus I1K-3;
IIK-4):

Pybexcuviii  kommpons  OCylIeCTBIsieTCs 1O Oojee  WJIM  MEHee
CaMOCTOSITEJIbHBIM pazfieaM — Yy4eOHbIM MOJIYJIAIM Kypca W NPOBOAMTCS IIO
OKOHYAaHMM H3Y4YCHHs MaTepuasia MOAYJs B 3apaHee YCTAaHOBJICHHOE BpeMs.
PyOexxHbIil KOHTPOJIb MPOBOAUTCA C LEIBIO OMPENEICHHUS KayecTBa YCBOCHHUS
MaTepuaia y4eOHOro MoIyJss B 1iesioM. B TeueHue cemectpa MpPOBOIUTCS mpu
mMaKux KOHMpPOJIbHBIX MEPONPUAMUSA NO 2PAPUKY.

IIpome:xxyTounas arrectanus 1 pedTHHroBasi TOYKA

1. Benenue B kpuctaiutoxumuto. IIpeamer u 3a1a4ym KpuCTaNIOXUMHUH
2. OCHOBHBIE aCIEKThl KPUCTAIIIOXUMUHU

3.CTpyKTypHBId  aHanuM3 Kak  OCHOBHOM  JKCIEPUMEHTAIBHBIA  METOA
KPUCTAJUIOXUMUHU

4. Kpuctaimmueckoe cocrosiHue. OnpeneneHue NOHATHS «KPUCTAILID.

5. OcHOBHBIE TapaMETPbl KPUCTAIINIECKUX PEIETOK.

6. DnemeHTapHas siueiika. bazuc pemerku.

7. TlonsiTHE CUMMETPUH B KpHUCTaJIaX.

8. Cunronuu kpucramwios. Pemerku bpass.

9. Onepanuu CUMMETPHS KPUCTAIIIIOB

10. IIpocTpaHCTBEHHBIE TPYNIIBI CAMMETPHUHU.

11. CumMeTpys IUIOTHEUIIMX IAPOBBIX YIAKOBOK U IJIOTHBIX KIIAJI0K

12. IInOTHOCTH ABYMEPHOU U TPEXMEPHOU IIAPOBBIX YIIAKOBOK

13. Cnoco6b1 0003HaUECHUS IIIOTHEHIIINX YITaKOBOK

14. Busipl ¥ 4MCJI0 MYCTOT B IJIOTHEMIIUX YITAKOBKAX U TUIOTHBIX KJIaJKaxX
15. KpucTamibl ¢ MOHHO CBA3BIO.

16 Kpucrasmibl ¢ KOBaJ€HTHBIM THUIIOM CBS3H (ATOMHBIE KPUCTAILIBI).

17. IlonspHelil TUN CBA3U. MONEKYISIPHBIE KPUCTAJLUIBI.

IIpome:xxyTOoUHAsl aTTECTAIIUA 2 PEMTUHIOBAasA TOYKA
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1. MeTrannuyeckuii TUI CBSI3H.

2. DHeprusi KpUCTAINYECKON PEIIETKH.

3.3aBUCHUMOCTh (PUBHKO-XMMHUYECKHX CBOWCTB TBEPIBIX BEIIECTB OT
XUMHYECKOU CBS3U B KpUCTAJIAX

4. DnekTpuyecKue CBOMCTBA

5. OnTuyeckue cBOMCTBA

6. KoBKOCTH METaIIIOB

7. CnaitHOCTh

8.KoadduimenTs MEXaHUYECKOro CKaTUsl U TEPMUUYECKOTO PaCIIUPEHUS
9. TBepmocTh U TeMHIEpaTypa IJIABICHUS

10. O0Opa3zoBaHue KpUCTALIOB B MPUPOJIE

11. ITpuuuHb ¥ ycaoBusi 00pa30BaHUs KPUCTAILIIOB

12 MexaHu3Mbl pocTa KPUCTAIIIOB

13. ®opmbl pocTa KpUCTAILIOB

14. JleekTbl KPUCTAILIOB.

15. lucinokauuu

16. DxciepuMeHTAIbHBIE METOIbI UCClIeIoOBaHUs TudPy3un

17. MexnyHapoHas Kiaccuukanus 1o rpynmnam CTpyKTyp.

18. OCHOBHBIE CTPYKTYPHBIE THIIBI.

19. SBnenue nonmumopdusma.

20. ®a3oBbIe IEPEXOABI MEPBOIO U BTOPOTO poOaa

IIpome:kyTouHas arrectaums 3 peiTHHIOBAs TOYKA

1. CtpykrypHas kjaaccuuKaius NoJuMOpPHBIX TEPEXOI0B

2. IIpeBparnieHusi ¢ ”BMEHEHHEM MEPBOM KOOPIAMHALIMOHHOU cephbl.

3. [IpeBparienns ¢ ©3MEHEHUEM BTOPOM KOOPAUHAIIMOHHOM Chephl

4. BnugHue TeMIIEpaTypsl U JAaBJICHHUS HA KPUCTALINYECKYIO CTPYKTYPY

5. Nzomopduzm.

THIIA
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6. @aKkTOpHI, BAUSIONINE HA IPEIETbl H30MOP(HBIX 3aMEIICHUN

7. I3ydeHune KpUCTALNIMYECKUX CTPYKTYP MUHEPAJIOB

8.CTpyKTypHBIE MOJIETIN MUHEPAIIOB

9. CTpykTypHOE pazHOOOpa3ue U pacnpOCTPAHEHHOCTh CHJIMKATOB B MPUPOJIE
10. I'maBHas KOHIENIMS KPUCTANIOXUMHUM CUIINKATOB

11. Kpucramioxumuueckas KiacCU(pUKalus CUINKATOB

12. HoBbl€ IEOAUTONOAOOHBIE MaTEPUAIIbI

13. Hutpuaocunukatsl

14. CpaBHuTENBHASI KPUCTAIUIOXUMUS CUITUKATOB

15. CranoBneHuE SKCIEPUMEHTAIIBHON OPTraHUYECKON KPUCTAINIOXUMUN
16. TeopeTndeckas opraHn4eCcKast KpUCTAIIOXUMHSI

17. CTpykTypa OpraHM4ecKoro Kpucrauia

Kpumepuu cpopmuposanus oueHox no KoHmpoiabHolmM moukam (KOHmpoibHble Pabonvl;
KO10K8UYM)

(6 6amioB) - cTaBUTCS 3a PadOTY, BHIMOJIHEHHYIO MOJHOCTHIO 0€3 OMIMOOK U HEIO0YETOB;
O0y4JarOMIMIACs JEMOHCTPUPYET 3HAHHE TEOPETHYECKOTO M IMPAKTHUECKOTO MaTrephaja 1o TeMe
npakTHYecKoi padbotsl, pemeno 100% 3anay;

(5 6amioB) — cTaBUTCA 32 PadOTY, BBHITIOJHEHHYIO MOJIHOCTBIO, HO MPH HAJIMYWU B HEW HE
Oosiee o1HON HerpyOO# OIIMOKM M OJHOTO Hejouera, He Oonee Tpex HenoderoB. OOywaromuiics
JIEMOHCTPHPYET 3HAHUE TEOPETUYECKOTO W IMPAKTHYECKOTO Marepuaia Mo TeMe NMPAaKTHIECKOH
paboThl, JOMycKas He3HaUnTeIbHbIe HETOYHOCTH NPY pelleHuH 3aad, pemeno 70% 3anay;

(4 Gama) — cTaBUTCA 3a paboOTy, eciu OakaliaBp MPaBUIBLHO BBHITIOIHWI HE MeHee 2/3 Bcel
paboThl MM JOMYCTHUI He Oojiee ONHOHM rpyOoi OIMOKM M ABYX HEJOYETOB, HE Ooyiee OIHOM
rpyboit u omHON HerpyOoi ommOku, He Oojiee TpeX HErpyobIx OIIMOOK, OJHOW HErpyooH.
OOyuaronuiicss 3aTpyAHSAETCS C NMPaBUIBHOW OLIEHKOH Mpe/UIOKeHHOW 3a/1aud, J1aeT HETOJHbIH
OTBeT, perieHo 55% 3anau

(3-0 GamnoB) — craBuTCS 32 PabOTY, €CIU YKUCIIO OMIMOOK M HEJJOUETOB MPEBBICUIIO HOPMY JUIS
OLIEHKU 3 WM TPaBWIbHO BBHINOJHEHO MeHee 2/3 Bceil paboThl. OOy4arolMiACs aeT HEBEPHYIO
OLIEHKY CUTYaluH, perieHo meHee 50 % 3amay.

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

Ionnwtit nepeuens mecmogwix 3a0anuil npeocmaenern ¢ IOUC —
http://open.kbsu.ru/moodle/course/view.php 2id=3299)

IIpuMepsI TeCTOBBIX 3a1aHUI
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S: Kpucramioxumus - Hayka, U3y4aromas:

+: 3aBUCUMOCTb BHYTPEHHEW CTPYKTYPbI U (PU3NUECKUX CBOMCTB KPUCTAJIIOB OT
XUMHYECKOTO COCTaBa

-2 COBPEMEHHOE COCTOSIHUE TEOPHUH IIEKTPOHHON CTPYKTYPBI MOJIEKYJI

-: TEOPETUYECKYI0 MHTEPIPETALNS CBOMCTB U PEAKIIUM BCEX AIEMEHTOB M BCEX UX
COeIMHEHUN

-2 BEIIECTBA U UX IIPEBPALLCHHUS

I:

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

. nA=2dcos®

- nA=2ysin®

= nA=2&cos®

I:

S: N3yueHue Kypca KpUCTAIZIOXUMHUU Ja€T MPeACTaBIeHUs 00 OOIIUX MPUHIIAIIAX
+: CTpOCHUH KPUCTAJIIOB

+: 0 CBSI3U MEXKAY CTPYKTYPOU KPUCTAIIIIOB M IPUPOJION XUMUYECKOTO
B3aMMOJICUCTBHUSI aTOMOB

+: KJITacCU(PUKALUU KPUCTATUTMUYECKUX CTPYKTYP

-: THOpUIU3AIIMY ATOMHBIX OpOUTaNen

I:

S: OCHOBHBIM 3KCIIEPEMEHTATBHBIM METOAOM KPUCTAJIIIOXUMHUHU SIBIISIECTCS:
+: PEHTI€HOCTPYKTYPHBIN aHaJIN3

: DJICKTPOHHASI CIIEKTPOCKOIUS

-: IMP

: TPaBUMETPUS

I:

S: OcHOBHBIE OCOOEHHOCTH, T.€. CBOMCTBA KPUCTAJUIMYECKOTO BEIIECTBA
ONPENEIAOTCA:

+: reoOMeTpUYECKHU MPaBUIIbHBIM PACIIOI0KEHUEM B POCTPAHCTBE SJIEMEHTAPHBIX
yacTuil (aTOMOB, HOHOB, MOJIEKY)

- TPEXMEPHO-TIEPEOANYECKUM BHYTPEHHUM CTPOEHUEM

- HAJIMYHUEM TUTOCKUX TPaHEN

- COBOKYITHOCTBIO Y3JI0B PACHOJIOKEHHBIX B TIIOCKOCTH

Kpumepuu ¢hopmupoganun oyenox no mecmogvim 3a0aHuam:
(6 6amioB) — mody4aroT oOydarommecss C TMPABWIBHBIM KOJMYECTBOM OTBETOB Ha
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TecTOBbIE BONpOckl. Brimonueno 100 % nmpennokeHHbIX TECTOBBIX BOIPOCOB;

(5 OamnoB) — moaydarT OOydYaronIuMecs C TMPaBWIBHBIM KOJHMYECTBOM OTBETOB Ha
TecToBbIe BONPOCckl — 80 —99 % ot obmiero oobemMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

(4 Oamra) — monydarT OOydYarIIMecs C TNPaBWIBHBIM KOJMYECTBOM OTBETOB Ha
TecToBbIE BONpPOChl — 60 —79% oT 0011ero 00beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(0 6anyoB) — noJstyyaroT 00y4aroLuecs MPaBUIbHBIM KOJIUYECTBOM OTBETOB Ha TECTOBBIE
Bornpockl — MeHee 40-59 % oT ob6miero oobema 3alaHHBIX TECTOBBIX BOIIPOCOB.

5.5. Bonpocwl 0na coauu Ix3amena, Konmpoaupyemas komnemenuyus (I1K-3; ITK-

4)

1. IlpenmeT W 3amadyd KPUCTAJUIOXUMUU. PEHTTE€HOCTPYKTYpPHBIM aHAIU3 —

OCHOBHOM IKCIIEPUMEHTAIBHBINA METOJ KPUCTAIIIOXUMUH.

Judpakuusi peHTreHOBCKUX Jiyueil. MeTosl peructpauuu AuppakiiuOHHbIX

ny4den. Ycmosus Jlaya.

CummeTpus KpucTtaiioB. DineMeHTsl cumMerpuu [ u 11 pona.

Tunst uzomopdusma. Ipenen nsomopduoit 3amMmecTuMocT U MOPGOTPOTIHSL.

MexnyHaponHas cuMBoJIMKa U cuMBouvka Lllendiuca.

DHeprus peleTk HOHHBIX KPUCTAIIIOB.

Kpucramn. Kpucramueckas pemerka.

Onrcanue CTpyKTyp B TEpMax MIAPOBBIX YIIAKOBOK M KJIaJO0K. THIIBI MyCTOT.

3aKOH palMOHAIBHBIX OTHOLIEHUH apamMeTpoB. CUMBOJIBI TpaHel U pedep

KPUCTAJLJIOB.

10.Kpucranibl ¢ koBaJeHTHOM cBsi3bt0. CTpyKTypa U (hr3nyeckue CBONCTRA.

11.Knaccudukanus CTpyKTyp CUIMKATOB.

12.OcHOBHBIE CTPYKTYPHBIE TUIIBI METAJUIOB (ME/1b, MATHUH, 0L-KEJIE30).

13.KoopauHaimoHHOE YHUCIIO U KOOPAUHALIMOHHBIN TTOJTUAIP.

14.Kpucranisl ¢ HOHHOM cBs3bl0. [IpaBuiio Marnyca.

15.3aK0H NOCTOSHCTBA IPAHEBBIX YITIOB. MaKpOCKONMYECKHE XapaKTEPUCTUKN
KPUCTAJLJIOB.

16.Kpucrannuyeckas peuierka. DiieMeHTapHas siueika. TUmbl pemerox.

17.CtpyKkTypa HTHTEPMETATUIMYECKUX COETUHEHUN.

18.MonHast Mozienb KpucTaiia. JHEPrusl PEIIETKH.

19.CTpyKTypHBIil TUIl IEPOBCKUTA.

20.Bo3HUKHOBEHME W POCT KpUCTALIOB. MDaKTOpPBI, BIUAKOLIIME HA POCT
KPUCTAJUINYECKOTO BEIIECTBA.

21.®PuU3nYeCKU CMBICT KPUCTATUIOXUMUYECKUX PATUYCOB.

22.CTpyKTypHBIE THUIIBI U U30CTPYKTYPHOCTD.

23.TBepabie pacTBOPHI. THIIBL.

24 .Merannudeckasl CBsI3b. BiusHHE pa3mepa aTOMOB METANIOB Ha UX
bu3nYecKue CBOMCTRA.

25.[Monumopduzm. da3oBbie MepexoObl.

S

WX R W

24



26.CeMelicTBa KpUCTAJUIMYECKUX CTPYKTYp. OCTpOBHBIE, LEMOYHBIE, CIIOUCTHIE
Y KOOPAUHALMOHHBIE CTPYKTYPBI.

27 Ilonstue o auciokanuu. BiusHue neexToB KpUCTalIOB HA UX CBOWMCTBA.

28.CuctemMaTka KpPUCTAIUIMYECKUX CTPYKTYp MO THIY CBSI3M TOMO- H
reTEPOJIECMUYECKHUE CTPYKTYPHI.

29.PeanbHplii kpucTaiul. TodeuHble 1e)EKTHI.

30.CTpyKTypbl MPOCTHIX BEMIECTB — HEMETAILIOB. KOoOpAMHAIMA aTOMOB.

31.M30BaneHTHBIN U TeTEePOBATICHTHBIN H30MOphU3M.

32.251eMEeHTBl CHMMETPUH U UX COYETAHHUE C TPAHCIIALMSIMMU.

33.Knaccudpukanuss KpPUCTALIMYECKHX CTPYKTYp C HOHHOM  CBSI3BIO.
N3onecmuyeckue, aHU30A€CMUYECKUE U ME30IECMUYECKUE CTPYKTYPHI.

34. TepmonuHaMKKa NOJIUMOPQHBIX TPEBPALLICHUIA.

35.CTtpoeHune CHIIMKaTOB. 3aBUCUMOCTh (DU3NYECKUX CBOWMCTB CHUJIMKATOB OT HX
CTPOCHUSL.

36.130BaJICHTHBIN M TeTEPOBAICHTHBIM H30MOP(PHU3M.

37.PemeTka v CTpyKTypa KpUcTalIa.

38.OCHOBHBIE CTPYKTYPHBIE THIIBI METAIUIOB. MeTamnyeckas CBs3b.

39.Tpu merona pentrenorpapuu: meron Jlays, Meroa BpallleHUs, METOA
IIOPOILIKA.

40.1Tpupona HHTEPMETATUNINYECKUX COETUHECHHM.

41.Cunukarsl.

42 .Bunapl CUMMETPUHU KPUCTAJIOB, 00J1a1aronux €IMHUYHBbIMU
HaIlpaBJICHUSIMH.

43.OHeprust HOHHBIX cTpYKTYp. Llukn bopHa-I"aGepa.

44.Ypasuenue bparra-Bynboda.

45.3aBUCUMOCTD THUPO- M THE30ITEKTPUUECKUX CBOMCTB OT CHUMMETPUHU
KpHUCTAaJUIOB.

46.TBepabie pacTBOPHI. THIIBI.

47.Ban-nep-BaanscoBo B3aumopeiicTBue. OHeprusi B Ban-gep-BaanbcoBbix
KpUCTAILJIaX.

48.MonexkynsipHble KPUCTAILIBI.

49.TlonsTre o aucnokanuu. BiustHue neexToB KpUCTaioB HAa UX CBOWMCTBA.

50.130BaNieHTHBIN U TETEPOBATICHTHBIN U30MOPHHU3M.

S1.IIpocreiimme cTpykTypHbI€ TUIB. ONMCAHUE CTPYKTYP B TEpMax
IJIOTHENIINX IIAPOBBIX KIIAJOK.

52.OCHOBHBIE CTPYKTYPHBIE TUIIBI METAJUIOB.

53.Kpuctanin. OCHOBHBIE CBOMCTBA KPUCTAJUIMYECKOTO BEIIECTBA.

54.CTpyKTyphl COEAMHEHUI METAJVIOB C HEMeTauiaMu, Tuna AX.

55.Uzomopdusm. [Ipenen nzomopdHoM 3aMeHUMOCTH U MOP(OTpOMHSI.

56.KoBanentnbie paguychbl. DU3nyecKuil CMbICT KPUCTAITIOXUMUYECKUX
paanycoB.
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IK3aMEHAIMOHHBIC OMJIETHI MO TUCIHUILINHE

DK3aMeHanoHHbIN Omiet Ne 1

l.Ilpenmer M 3amauu KPUCTALIOXMMUU. PEHTTEHOCTPYKTYpHBIM aHaIu3 —
OCHOBHOM 3KCIIEPUMEHTAIbHBIN METOJ KPUCTAINIOXUMHH.

2.Tumnbl uzomopdusma. [Ipeaen nzoMmoppHoOit 3aMECTUMOCTH U MOPHOTPOIIHSL.
3.B sanemente cummerpuu [3L,3PC] onpenennts:

a)4MCIIO0 €IMHUYHBIX HAIlpaBJICHUM;

0)KaTeropuio0 CUHIOHUU;

B)CUHTOHHUIO;

I')Ha3BaHKE BUJIAa CAMMETPUHU.

3aB.kadenpoit Kymixos X.b.

DK3aMeHalMoOHHBIN ouieT Ne 2

1.Indpakuust peHTreHOBCKUX JIy4eil. MeTo bl perucrpauuu
Tu(paKkIMOHHBIX Jy4yel. YcnoBus Jlays.

2.CammeTpust KpucTaiuioB. DieMenTsl cumMmerpuu [ u 11 pona.

3.IIpumepom TBEpABIX PACTBOPOB BEIYMTAHUSA SABJISETCS PACTBOPUMOCTD B
cucrteme LiCl-MgCl,. O0bsicHuTe MEXaHU3M 00pa30BaHUs TBEPIbIX PACTBOPOB.

3aB.kadenpoit Kymixos X.b

DK3aMeHaIMOHHBINA OnieT Ne 3

1. MexnynapoaHas cuMBoJIMKa U cuMBosirka [llenduuca.

2.JHeprus peleTK HOHHBIX KPUCTAJLUIOB.

3.BoiBecTu ypaBHEHHE, BHIPAXKAIOLIEE YCIOBUE OTPAKEHUSI PEHTTEHOBCKOTO
Jy4a C JUIMHOM BOJIHBI A OT KpUCTALIOTpaduyeCcKO TIOCKOCTH C
MEXIJIOCKOCTHBIM paccTossHuEeM d. YTOJI MEXITy JIy9OM U TIIOCKOCThIO ©.

3aB.xadenpoit Kymixos X.b.

Dk3amMeHarmoHubIi onitet Ne 4

1.Kpucramn. Kpucramiueckas pemerka.
2.Kpucraiisl ¢ noHHOM cBs3bt0. [IpaBriio Marnyca.
3.IlpencraBnens! cneayromue Kpuctammiorpapuaeckue GOpMyIbl:
a)Le; 6)L6PC; B)Ls6P; T)L6L, . 3amucarh UxX MO MEKIyHAPOTHON
CUMBOJIUKE U ONPEACIUTh BUJ CUHTOHUU.
3aB.kadenpoit Kymxos X.b.

26



DK3aMeHaMoHHbIN onet Ne 5

1.3aK0H NOCTOSHCTBA IPaHEBBIX YTI0B. MakpOCKONMMYECKUE
XapaKTePUCTUKUA KPUCTAIIIOB.

2.OCHOBHBIE CTPYKTYPHBIE TUITHl METANIOB (ME/b, MarHUM, O-KEJI€30).

3.Paccuurariite SHEPrUI0 KPUCTALITUYECKON CTPYKTYPbI i1 OMHAPHBIX
coequHenui CaF; u CsCl, monb3yscek npudimkeHHoi hopmynon Kamyctunckoro.
Nonnsie pagnycel Ca’' - 1,06 A; F - 1,33 A; Cs*- 1,65 A; Cl'- 1,82 A.

3aB.xadenpoit Kymixos X.b.
DK3aMeHalMOHHbIN OusieT Ne 6

1.3aK0H parioHa IbHBIX OTHOIICHUH mapamMeTpoB. CUMBOIIBI TPpaHel U
pebep KpUCTaioB.
2.0mnucanue CTPYKTYp B TepMax MIAPOBBIX YITAKOBOK U KIAJ0K. THIIBI

ITyCTOT.
3.0HpeIIJII/ITe K KaKOMY THITY TBEPABIX PAaCTBOPOB OTHOCATCA CUCTCMBI:

a)Cu — Ni

6)N212MOO4 — Na2W04

B)NazMOO4‘2H20 — N82WO4‘2H20 — HzO

hy o ; N1
MADCE

3aB.kadenpoit Kymixos X.b.

DK3aMeHaInoOHHbIN OneT No 7

1.Kpucramisl ¢ koBaeHTHOH cBsI3bt0. CTpyKTypa U (pu3nyecKue CBOMCTRA.
2.Knaccudukanus CTpyKTyp CUIIMKATOB.
3.B anemente cummerpun L¢6P onpenenuts:

a)4MCII0 €IMHUYHBIX HAINlpaBJICHU;

0)KaTeropuI0 CHHTOHUU;

B)CHHT OHUIO;

I')Ha3BaHHME BUJIA CHMMETPUHU.

3aB.xadenpoit Kymixos X.b.
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DK3aMeHaIMOHHbIN Onet Ne 8

I.KOOp,ZIHHaHI/IOHHOG YHUCIIO U KOOp,ZII/IHaHI/IOHHBIﬁ IMOJIUDJP.
2.Du3nyecKuil CMBICI KPpHUCTAINIOXUMHYCCKUX paJuyCOB.
3.0Hpe,ZIeJII/ITB, K KaKOMY THUITY TBEPABIX PaCTBOPOB OTHOCAT CUCTCMBI:

a)Ag - Cu

0)Au - Ag

B)NazMOO4 — Na2804

wMacoh

3aB.kadenpoit Kymixos X.b.

DK3aMeHaInOHHbBIN OneT Ne 9

1.CTpyKTypHBIE TUIIBI U H30CTPYKTYPHOCTb.

2.Tepasbie pacTBOpbl. THUIIBL.

3.UmeroT 1 ipeicTaBiICHHBIE POPMYIIBI CAMMETPUHN KyOUUeCKOW CUHTOHHUH
equHuuHoe HampasieHue: 4L3;3L,; 3Ls4Ls; 4L:3L,3pC. IlpencraBieHHbIC
Kpucrauiorpadgudeckue hopmysbl HaUIUTE B cuMBojnke ['epmana-Morena.

3aB.xadenpoit KymxoB X.b.

Dxk3ameHarnoHHbIi ormet Ne 10

1 .Kpucrannuueckas peuierka. DJeMeHTapHas ssueiika. TUmbl peneTox.
2.CTpyKTypa MUHTEPMETATINYECKUX COCTUHEHU.
3.Hamumure Gopmyinbl 11t pacuera SHEPTHUH B MOHHBIX KPUCTALTUYSCKUAX
CTPYKTYypax.
3aB.kadenpoit KymxoB X.b.
DKk3ameHanoHHbIA oriet Ne 11

1.Monnast Mogenb Kpuctaiia. DHeprus peuieTKy.

2.CTpyKTYypHBIil TUIl IEPOBCKUTA.

3.MIeemur CaWOs — L4PC. Onpenenuts 3J1€MEHTHI CUMMETPUU, YHUCIO
CIMHUYHBIX HAMPABJICHUN, CHHTOHHUIO B €€ KaTETOPHIO

3aB.kadenpoit Kymxos X.b.
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DK3aMeHaIMOHHbINA OnneT No 12

1.BO3HMKHOBEHME W POCT KPUCTALIOB. DAKTOpBI, BIMSAIOMIAE HAa POCT
KPUCTAJUINYECKOTO BEIIECTBA.

2.Meramnueckass CBs3b. BiusHME pa3mepa aToOMOB METAUIOB HAa UX
duznyeckue CBOMCTRA.

3.Chanepur — ZnS — 4133L,(3L14)6P. Onpenenuts 371€eMEHTH CHMMETPHH,
YKCJIO €AMHUYHBIX HAIPABICHUI, CHHITOHHUIO U €€ KaTETOPHIO.

3aB.xadenpoit Kymixos X.b

DK3aMeHanoHHubI omnet Ne 13

1.ITomumopduzm. @a3oBbie MEPEXOIbI.

2.CemMeiicTBa  KPUCTAJUNIMYECKUX  CTPYKTYp. OCTpOBHBIEC, LEMOYHBIE,
CJIOUCTBIE U KOOPJAUHALIMOHHBIE CTPYKTYPBI.

3.Paccunraiite »HEPrut0 KPUCTAJUIMUECKOW CTPYKTYpHI I OWHAPHBIX
coenunenuii CaS u K,S, none3ysace npubimwkenHoit gpopmynoit Kanycrunckoro.
Wonnsle pagnycsl Ca®™- 1,06 A; S*-1,74 A; K — 1,33 A.

3aB.kadenpoit Kymixos X.b.

Dk3ameHarnoHHbIi onnet Ne 14

1.ITonsTue o nucnokanuu. BnusHue nedekToB KpUCTAIJIOB HA MX CBOMCTBA.
2.M30BajIEeHTHBIN U T€TEPOBAJICHTHBIN N30MOPHU3M.
3.CHHrOHUY U KaTErOpHH.

3aB.kadenpoit Kymixos X.b.

Dk3amMeHarmouHbi ouitet Ne 15

1.21eMeHTBI CHMMETPUH U UX COYETAHUE C TPAHCIIALIUSMU.

2.Knaccudukarusi KpUCTALIUYECKUX CTPYKTYp C HOHHOW  CBS3BIO.
N3oaecMuyeckue, aHn301€CMUYECKUE U ME30JIECMUYECKUE CTPYKTYPHI.

3.PaccunTaTh DSHEPrul0 KPUCTAJUIMYECKON CTPYKTYphI, €CJIM HOHHBIC
pamuycel K - 1,33 A; Br! — 1,96 A nna coenqunenus KBr.

3aB.xadenpoit Kymixos X.b.
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DK3aMeHalMoOHHbINA OneT Ne 16

l.CucrtemaTuka KpUCTANIMYECKHX CTPYKTyp IO THUIIy CBSI3U TOMO- U
reTepOIECMUYECKUE CTPYKTYPHI.

2.Peanpublii kpuctaiwi. ToueyHbie AEPEKTHI.

3.Kaxoe BemiecTBO nMeeT OOJNBIIYIO SHEPTUIO KPUCTAIMYECKOW PEIIeTKU
KBr uinu KC1? Uonnsie paguycet K™ - 1,33 A; Br - 1,95 A; CI' - 1,82 A.

Paccuurars.

3aB.xadenpoit Kymixos X.b.

Dk3amMeHarmoHnubIi oniet Ne 17

1.CTpyKTypBI IPOCTHIX BEMIECTB — HEMETAILIOB. KoopauHanus aToMOB.

2. TepmoarHamMuKa MOJIUMOPQHBIX MPEBPAIICHUI.

3.1IpaBuno, omnpenensromee yCIOBUS YCTOMYMBOCTH CTPYKTYPHBIX THIIOB
KOBaJICHTHBIX KpucTtaiuioB. [Ipasuio FOM-Po3zepu.

3aB.kadenpoit Kymixos X.b.

DK3aMeHaIlMoOHHbINA OnieT Neo 18

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

2.1Ipupo1a MHTEPMETAIINYECKUX COCTUHEHUM.

3.Hamumure dopmyny bparra-Bynasba mis  paznuuHbIX — MOPSAKOB
OTPaKEHMUS.

3aB.xadenpoit Kymixos X.b.

Dxk3ameHarmoHubIi oner Ne 19

1.Cunukarsl.

2.M30BajIEeHTHBIN U T€TEPOBAJICHTHBIN N30MOPHU3M.

3.1lnoTHelmMe ynakoBky mapoB. KakuM Thmam ynakoBOK COOTBETCTBYIOT
cieayromue GopMyJibL:

...|ABJAB|...; ...]ABC|ABC]|...; ...C/ABAC|A...

3aB.xadenpoit Kymixos X.b.
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Dk3aMeHannoHHbIN orneT Ne 20

l.Pemerka u cTpykTypa KpucTajuia.

2.OCHOBHBIE CTPYKTYPHBIE THIIBI METAINIOB. MeTanyeckas CBs3b.

3.Kampuur — CaCO; — L33L23PC. Omnpenenutrb CHHTOHHUIO U €€
KAaTETOpHIO.

3aB.xadenpoit Kymixos X.b.

DK3amMeHaMoHHbIN oreT Ne 21

1.Tpu meroga penTreHorpadguu: meron Jlays, meTon BpalieHHs, METOA
MTOPOIIIKA.

2.TBepasbie pacTBOpbI. THUIIBL.

3.3aK0H OCTOSIHCTBA IPAHEBBIX YTJIOB.

3aB.xadenpoit Kymixos X.b.

DK3aMeHaIMOHHBINA OnieT Ne 22

1.Ban-nep-BaanbscoBo B3ammojencTBue. JHepruss B Ban-nep-BaanbcoBbix
KpHUCTaJlIax.

2.Buapl  CHMMETpUMM  KpPHUCTAUIOB,  OOJAJAIOIMX  €IWHUYHBIMHU
HaIpaBJICHUSIMU.

3.Ha3oBuTe »neMEHTHl CHUMMETPUHU, BXOJSIIME B IMPEICTABICHHBIE
(I)OpMYJ'IbII L33L23PC, 4L33L2(3L14)6P

3aB.xadenpoit Kymxos X.b.

DK3aMeHaIMOHHbINA OneT Ne 23

1.2Heprus nonHsix cTpykryp. Llukn bopna-I"abepa.
2.YpaBuenne bparra-Bynbda.
3.3aBUCUMOCTbH CBOMCTB KPUCTANTMYECKUX BEIIECTB OT UX CTPYKTYPHI.

3aB.xadenpoii Kymixos X.b.

Dk3amMeHarmoHHbIi onitet Ne 24
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1.3aBUCUMOCTh NHPO- U MHE303JIEKTPUUECKUX CBOHUCTB OT CUMMETPUHU
KpHUCTAJUIOB.

2.MonexynsipHble KpUCTAJIIbI.

3.CHHIOHUU U KaTErOpHHU.

3aB.xadenpoit Kymixos X.b.

DK3aMeHaIMOHHbIN Ouet Ne 25

1.Ilonstue o nucinokaruu. BiusHue 1eeKToB KpUCTAIIIOB HAa UX CBOWCTRA.
2./30BaJICHTHBIN M reTepOBaJICHTHBIN H30MOP(PHU3M.
3.CTpyKTypHBIN THII TIepBOCKUTa. CBOKCTRBA.

3aB.kadenpoit Kymixos X.b.

Dk3amMeHanoHHbIN OmeT Ne 26

1.IIpocreiimme cTtpykTypHble TUIIBI. ONIMCaHUE CTPYKTYP B TEpMax
IJIOTHEUIIMX IIAPOBBIX KIATOK.

2.KoBaneHTtHbie paanycbl. DU3NUECKUI CMBICIT KPUCTAINIOXUMHUYECKHUX
paguycoB.

3.CTpyKTypHBIH THI IEPOBCKUTA.

3aB.xadenpoit Kymxos X.b.

DK3aMeHaIlMOHHBINA OnieT Ne 27

1.OCHOBHBIE CTPYKTYpPHBIE THIIBI METAJIOB.
2.Kpucramin. OCHOBHbBIE CBOWCTBA KPUCTAINIMYECKOTO BEILIECTBA.
3.251eMEeHTBl CUMMETPHUH J1J1s1 OECKOHEYHBIX CUCTEM.

3aB.xadenpoit Kymixos X.b.

Dk3amMeHarmoHHbIi onmer Ne 28

1.CTpyKTypbl COEIMHEHHUI METAIOB ¢ HEMeTauiamu, Tuna AX.
32



2.M3omopdusm. IIpeaen uzomophHO 3aMEHUMOCTH 1 MOP(POTPOIIHSI.
3.3akon AIOU.

3aB.xadenpoit Kymixos X.b.

Kpumepuu ¢hopmuposanusn ouenox no npomexcymouHoin ammecmayuu:

«omauuno» (25-30 OGayoB) — TOJMYYarOT oOydYaromiuecs, KOTOpbIe CBOOOJHO
OPUEHTHPYIOTCSI B MaTepuaie W OTBEYaroT Oe3 3arpyaHeHuil. OOydarommiics cmocoOeH K
BBITTOJIHCHHUIO CIIOXKHBIX 3aJIaHUH, MOCTAaHOBKE Ieiel U BhIOOpE myTed mx peanu3anuu. PabGora
BBITIOJTHEHA MOJTHOCTHIO 6e3 ommbok, pemero 100% 3amaq;

«xopouioy (20-24 OGamna) — MOTy4arOT O00yYaroIIUECs, KOTOPbIE OTHOCUTEIHHO ITOJHO
OPUEHTHPYIOTCSI B Marepuaie, OTBEYAOT 0e3 3aTpyIHEHH, JONMYCKAIOT HE3HAYHTEIbHOE
KonuecTBO omuOoKk. OOydaromuiics cnocoOeH K BBIMOIHEHUIO CIOXKHBIX 3amaHuil. Pabora
BBINOJIHEHA TTOJIHOCTHIO, HO UMEIOTCA He Oosiee 0HON Herpy0oil OmmMOKH M OJHOTO HeloueTa,
He Oojiee Tpex HemoderoB. J[OMYyCKAIOTCS HE3HAYMTEIbHBIC HETOYHOCTU TPU PEIICHUM 3ajad,
pemeno 70% 3anau;

«yooenemeopumenvnuoy (16-19 OGamnoB) — mnonyyaroT oOyyarommecs, y KOTOPBIX
HEIOCTaTOYHO BBICOK YPOBEHb BIAJICHHUS MaTepualioM. B mpomecce oTBeTa Ha JK3aMEHE
JOTIYCKAIOTCA OIMMOKU U 3aTPYAHEHUS MPU H3NOKEHUH MaTepuana. OO0ydaronuiicss IpaBUIbHO
BBITIOJIHWIJI HE MeHee 2/3 Bceill paboThl WK JTOMYCTHI HE Oosiee OAHOM rpy0oil OmuOKH U IBYX
HEJ0YeTOB, He OoJee OJHON rpyOol W oaHON HerpyOoil ommbOku, He Oojiee Tpex HEerpyObIxX
ommOOK, oOnxHOW HerpyOou. OOydwarommiics 3aTpyaHSeTCS C TPABHWIBHOW  OLEHKOU
MpeJIOKEHHON 3a1auu, JaeT HEMOIHBIM OTBET, pemeHo 55% 3aaay;

«neyooenemeopumenvno» (0-15 OamnoB) — moiy4aroT oOydwaromuecs, KOTOpBIC
JIOMYCKAIOT 3HAuuTeNbHble OoIMOKM. OOyuarommiics HMeeT JHIIb HayalbHYI0 CTENEHb
OpHEHTaIMK B Martepuaine. B pabore umcino ommOOK M HEJOYETOB MPEBBICHIO HOPMY IS
OLIEHKU 3 MJIM MPaBUJIBHO BBINOJIHEHO MeHee 2/3 Bcell paboThl. O0y4aronuiicst 1aeT HEBEPHYIO
OIIEHKY CUTyaluH, pereHo menee 50% 3amad.

6. MeToanyeckne MaTepHaJibl, ONpeAesionye NPoueAypPbl OLCHUBAHUS 3HAHUH, YMEHMI,
HABBIKOB M (UJIM) ONBITA /1eSITeJIbHOCTH:
MeTtoauyeckue peKOMEeHAAlMHU AJIs1 TOATOTOBKH K IK3aMeHY

MaxkcumanbHas cymma (100 GansoB), Habupaemasi CTyI€HTOM IO JTUCHMIUIMHE BKIIOYAET
JIB€ COCTaBJISIOLIHE:

— nepeas cocmasnslowas — OLEHKA PETyIsSpHOCTH, CBOCBPEMEHHOCTH M KauyecTBa
BBITIOJIHEHUS] CTYJEHTOM Yy4eOHOW paloThl MO HM3YyYEHHIO TUCHMIUIMHBI B TEYEHHE MNEpHOAa
W3Yy4YEeHUS TUCIUTIINHBI (CeMecTpa, WM HECKOIBKUX CeMeCTpoB) (cymma — He Oosiee 70 GaoB).
Banel, xapakTepusyromuye ycneBaeMoCTb CTyIeHTa 110 TUCIUIIMHE, HaOUpaloTCs UM B TEUCHUE
BCETO MepHoia O0yUSHHS 32 U3yUEHHE OTIEIbHBIX TEM U BHITIOJTHEHUE OT/ICIBHBIX BUIOB pa0oT.

—  emopas cocmasnAlowas — OleHKa 3HaHUH| CTy/IeHTa 110 pe3yJibTaTaM MPOMEKYTOUHOM
attecranuu (He 6onee 30 —6ansoB).

Kputepuem oneHku ypoBHS C(HOpPMHUPOBAHHOCTH KOMIETEHIMH B paMKax YydeOHOM
mucuuruinibl «Kpuctamioxumus» B VI cemecTpe siBisieTcst SK3aMeH.

Llenvto npomesrcymounvix ammecmayuii 10 JUCUUIIIINHE SIBJISIETCS OLICHKA KauecTBa
OCBOCHMS JUCLUHUIUIMHBI 00yYarOIIUMUCS.

Kpumepuu oyenku kauecmea 0c60enus OucyuniuHbl

Ouenka «omauunon— om 91 0o 100 6ann06 — TeopeTUUIECKOE COJIEPKaHUE Kypca
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OCBOCHO MOJHOCTHI0, O€3 MpoOesioB, HE0OX0AUMBIEC IPAKTUYECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTepuanoMm copmupoBaHbl. Bece mpeaycMoTpeHHbIe porpaMMoin o0yueHus
yueOHbIE 3aJaHHs BBITIOJIHEHBI, KAY€CTBO UX BBIMOJIHEHUS OIICHEHO YHCIIOM 0aJlIoB, OJIM3KUM K
MakcuMaibHOMY. Ha sKk3aMeHe CTylIeHT IeMOHCTPUPYET ri1yOoKHe 3HaHUs IPEyCMOTPEHHOTO
IPOrpaMMoOil MaTtepuaia, yMeeT YeTKO, JAKOHUYHO U JIOTHYECKH T0CIIE10BATENIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIPOCHI.

Ouyenka «xopouto» —om 81 00 90 6annoe — TeopeTUYECKOE CoJIepKaHUE Kypca
OCBOEHO, HE0OXO0/IMMBbIE MPAKTUYECKHE HABBIKU PabOThl CHOPMUPOBAHBI, BHIITOJIHEHHBIE
yueOHbIe 3aJaHHsI COJIepKAT He3HAYUTENNbHbIe OIMOKH. Ha sK3aMeHe CTyIeHT IEMOHCTPUpPYET
TBEP/I0€ 3HAHUSI OCHOBHOTO (IIPOrpaMMHOT0) MaTepHana, yMeeT 4eTKO, IpaMOTHO, 6e3
CYLIECTBEHHBIX HETOYHOCTEHN OTBEYATh HA IIOCTABJIEHHBIE BOIIPOCHI.

Ouenka «yooenemeopumenibho» — om 61 0o 80 6ann106 — TEOPETUUECKOE COJCPKAHUE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOAMMBbIE MPAKTHYECKUE HABBIKH PabOTHl c(hOpMUPOBAHBI
YaCTUYHO, BBHIMOJHEHHbIC yueOHbIE 3aJaHusl cofepKaT rpyOsie ommOku. Ha sx3ameHe cTyneHT
JEMOHCTPUPYET 3HAHHWE TOJBKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpkKAT HETOUHOCTH, CJIabo
apryMeHTHUPOBAHbI, HAPYIIIEHA MOCIEI0BATEIbHOCTh H3JI0KEHHS MaTepraa

Ouyenka «neyoosiemeopumenvhoy — om 36 00 60 6an108 — TEOPETHUECKOE
collep’kaHHME Kypca HE OCBOCHO, HEOOXOIMMBbIE TMPAKTUYECKHE HAaBBIKU paboOThl HE
c(hopMUpPOBaHbI, BHIMOJIHEHHBIC YU€OHBIE 3a/IaHMsI COICPKAT rpyObie OMMOKH, TOTIOTHUTEIbHAS
camocTosTeNbHas paboTa HaJ MaTepuaioM Kypca He MPHUBEAET K CYIIECTBEHHOMY MOBBIIICHHIO
KayecTBa BBINOJIHEHUs y4deOHbIX 3afaHuil. Ha sKx3ameHe CTyIeHT IEeMOHCTpUPYET HE3HaHUeE
3HAYUTENbHON YacTW MPOrpaMMHOIO MaTepuaia, CYHIECTBEHHbIE OIIMOKM B OTBETax Ha

BOIIPOCHI,
JIUCILIUILINHEL.

HEyMEHUE

OpPUCHTHUPOBATLCA B

Marcpuajic, HC3HAHUC

OCHOBHBIX HOHITHUH

Tunossle 3ananus, obecneunBaronue popmupoanue komnerenuuit [1K-1, IIK-4 u T1K-
7 npencraBieHbl B Tabmuie 7

Taonuuya 7. Pezynomamol 0c6oenus yuedHoil OUCyunIunbl, nooaexcauiue npogepke
B pe3ynbprare nzydeHus: JUCHUIIIAHBI CTYJICHT JOJIKEH:

Koo u Buo ouyenounozo
Pesynomamut HaAUMeHOSANILE OcHognbvie nokazamenu Mmamepuana,
o0yuenusn UHOUKAMOpoe ouenxu obecneuusaiouue
(Komnemenyuu) docmudicenun pe3ynbmamog ooyuenusn Popmuposanue
KomnemeHnyuu Komnemenuyuil
IK-3. Criocoben MK-3.1. 3naer u 3HaTh: OCHOBHBIE | TPAaKTHYECKOE
IPOEKTHPOBATH U MOJKET IPUMEHATh Ha | DKCIIEPMMEHTAILHEIE 3aHATHC,
naboparopHas
OCYIIECTBIISATH IIPAKTHUKE METOJIbI PUMECHSEMBIC TUIA | paGora,
HaIpaBJICHHBI COBPCMCHHBIC OTpe/ICNICHUsI  CTPYKTYPBI | TeCTHpOBaHHE,
SKCIICPUMCHTAJIBHBIC HEOPTaHUYIECKHUX KOHTpOJIbHAsA pa60Ta,
CHHTES METOIBI JJIA COETMHEHU I B
HEOPraHMYECKUX NPaKTHYECKOE
3 YCTAHOBJICHUS sansTe,
COCIMHCHIN € CTPYKTYpBI YMern: Kamu6poBats | pagoparopuas
1I0JIC3HBIMH HEOPraHUYECKUX npubOpsl AJsl MpOBEACHUsl | pabora,
CBOHCTBAMH MOJL COEIMHEHUI MabOpaTOpHOTO  aHajm3a | |cCTMPOBAHMC,
KOHTpOJIbHAsl pabora,
PYKOBOICTBOM npo0 (00pasLoOB) CHIPBA U | yigavon
nosty(abpuKaToB; CTPOUTH | OueHouHbie
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crenuanmcra oosee
BBICOKOU
KBaJTU(DUKAITAH

KaTMOpOBOYHBIE KPUBHIE Marepuabl ans
CaMOCTOSITEIIbHOM
Bianern: HaBbIKamMu | Pa00TH! (TunoBbie
3amauu pasnen 5.2.);
paboThl Ha J1abOPATOPHOM [pUMepHBIE  TeMbI
000pyI0BaHUH JUISL | KypCOBBIX pa6ot
(pazmen 5.3.);
CTAHOBJICHUSI  CTPYKTYPBI
y pyK yp THUIIOBBIC TECTOBBIC
HeopraHI/IquKI/IX 3a1aHus (pag;[eﬂ 54)
MaTepHanaoB Tematnka
a00paTOPHBIX PabOT
(paznmen 5.5)
THUIIOBBIC OIICHOYHBIC
MaTepuabl K
SK3aMeHY (pazden
5.6.)
IK-3.2. Criocoben 3HaTbh:  XapaKTEPUCTUKHU | MPAKTHYECKOE
3aHATHEC
HU3y4aTh BIIMSIFOIIHC Ha ’
yd m nabopaTopHas
PEaKLMOHHYIO PEaKLMOHHYIO pabora,
CIIOCOOHOCTH CIIOCOOHOCTh XHUMHUECKHX | TECTHPOBAaHHUE,
HEOPraHHYECKUX COeMHEHU I KOHTpONbHAA paborTa,
> OK3aMCH
COCAMHCHNH C y H MIPAKTUYICCKOC
IIPUMEHECHUEM METB: POBOZMTE 3aHATHE,
THIIOBBIX IrpalyupoBKY CPCICTB | naGopaTopHas
n: abora,
SKCIIepUMEHTaNbHpIX | MSMCPCHUM, CTpOUTDL geCTHpOBaHI/Ie
. rpagyupoOBOYHBIE KPHUBbIE ’
" pac4CTHBIX p 6y P p KOHTPOJbHAs paboTa,
METOJIOB (Tabmuier) 9K3aMeH
OrneHOYHBIE
Baaners: WMCHONB30BAaHMS | marepuaisl st
KOMIIBIOTEPHBIX POrpamMM | CaMOCTOATENbHON
paboThI (TUmIOBBIC
51 OKCTIEPUMEHTANBHBIX | ooy nasien 5.2.);
METOHOB Ui TIIOCTPOCHUS | nmprMEpHBIE TEMBI
XUMHAYECKHX u | KYPCOBBIX pabot
(pasgen 5.3.);
CTCPCOXUMHUICCKUX THIIOBBIE ~ TECTOBBIE
dbopmyn COEIMHEHNI u | 3ananus (pasnen 5.4)
X BHJIOB TEMaAaTHKa
ApYT A J1a00paTOPHBIX PabOT
WUTIOCTPATUBHOTO (pasnen 5.5)
MaTepI/IaJ'Ia. TUIIOBBIC OIICHOYHBIC
MaTepHabl K
JK3aMEHY (paszoen
5.6.)
MK-3.3. Ciocoben 3HaTh: TEXHOJIOTHS | MPaKTHYeCKoe
AHSTHUEC
BBIOpaTh MPOU3BOACTBA 3 ’
naboparopHas
ONTUMAJbHEIA MeToa | HCOPTAaHMYICCKUX paborta,
CHHTE3a COEMHECHUN; TECTUPOBAHHE,
060pPYI0BaHUE KOHTpOJIbHAs paboTa,
HEOPraHMYECKHX pY. SK3AMOH

COCTUHEHUN U

nabopatopud W TIpaBUIiIa

MPaKTHYECKOEe
3aHsTHE,
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METOAMKY 00paboTKH
MOJTyYeHHBIX
pe3yabTaToB

€T'0 3KCIUTyaTallun

YMmern: IoAroTaBJIMBATh
HCXOAHOC CBIPBE,
OCHOBHBIC u
BCIIOMOI'aTCJIbHBIC

MaTepHaibl C  y4eTOM
TpeOoBaHUIl OXpaHbI TpyAa

Bianers: TeXHOJOTUSAMU
OLIEHKU Hay4HO-
IPaKTUYECKOH 3HAUMMOCTH
BbIOpaHHOI'O0 METO/1a
CUHTE3a HEOPTaHUYECKUX

naboparopHas
pabora,
TECTHPOBaHUE,
KOHTpOJbHAA padoTa,
9K3aMeH
O11eHOYHEIE
MaTepHabl
CaMOCTOSATEIbHOMN
paboTsl (TUnOBBIC
3ama4u pasaen 5.2.);
NPUMEpHBIE TEMBI
KypPCOBBIX pabor
(pazmen 5.3.);
TUTIOBEIE  TECTOBBIE
3amanus (pasgen 5.4)
TeMaTHKa
mabopaTOpHBIX PadOT
(pazgen 5.5)

IS

COEIMHEHUI THUTIOBBIE OIICHOYHBIE
MaTepHabl K
9K3aMEHY (pazoen
5.6.)
IMK-4. Criocoben ITK-4.1. Criocoben 3HaTh: METO/Ibl | TpaKTHIeCKoe
HICIIOJIB30BATh IPOEKTHPOBATh MCCIIEIOBAHUN  CTPYKTYpBI ;zlgigz’o o
COBPEMEHHBIE HaIPaBJICHHBIN W CBOWCTB  CBIPBS M | pagora,
SKCIIEPUMEHTAIIBHEIE CUHTE3 WCXOJIHBIX MAaTEPHUAIIOB; TECTUPOBAHHE,
HEOPraHUYECKUX KOHTpOJIbHAs padoTa,

METOIBI IS
YCTaHOBJICHHS
CTPYKTYpHI U
HCCIICIOBAHUS
PEaKMOHHOU
CIIOCOOHOCTHU
HEOPTaHUYECKUX
COETUHEHUN 10T
PYKOBOJICTBOM
crienyanmucTa ooiee
BBICOKOM
KBaJTU(DUKAITIH

CO€OUHEHUH C YMern: pa3pabarbiBaTh | dK3aMeH
MPaKTHYECKOES
3aJaHHbIM Ha60pOM KOMIIIICKCHBIC
o 3aHATHE,
CBOHMCTB B paMKax IMPOrpaMMBIIIPOBECACHU L nabopaTopHas
MOCTaBJICHHOM HAay4YHO- pabora,
3a/a49u HCCIIeI0BATENLCKON TeCTHpOBaHKC,
KOHTpOJIbHAs paborTa,
paboTst 9K3aMeH
O1EeHOYHbBIE
Baanern: HABBIKAMH | marepuamsr s
a”Halm3a CBIDS, | CAMOCTOATEIBHOM
paboTh (TUTIOBEIC
MaTepHasos Ha 3amaqu pasaen 5.2.);
COOTBCTCTBUC CTaHAApPTaM | npuMepHbIS TEMBI
U TEXHHYECKUM YCIOBHsM, | KYPCOBRIX pabor
(pazmen 5.3.);
HCHOHB?)YGMI)IM B THUIIOBBIC TECTOBBIC
IIPOU3BOJCTBE, U | 3amanus (pazmen 5.4)
TeMaTHKa
00paboTku
71abopaTopHBIX paboT
OKCIICPUMCHTAJIBHBIX (pa3)16n 5.5)
PEe3yIIbTaToB THUIOBBIC OLICHOYHBIC
MaTepHabl K
JK3aMEHY (paszoen
5.6.)
IT1K-4.2. Cnioco6en 3HaTh: @u3HKo- | MpaKTHYECKOE
OCYILECTBIIATh XMMHYECKHUE OCHOBBI | >AHATHE,
nabopaTtopHast

36




HaIpPaBJIEHHBIN HANpaBJICHHOTO  CHHTE3a | padora,
CHUHTE3 HEOPraHu4eCKUX TCCTHPOBARAC,
- KOHTpOJbHAA padora,
HEOPraHUYECKUX COCJIUHEHU; METOABL | sisamen
COEIUHEHUHN 110 IIPOBEICHUS NPAKTHYECKOE
3aJITaHHIO 71a00paTOPHOTO KOHTPOJIS SaHsiTHe,
nmabopaTopHas
crienaaucTa oojee pabora
BBICOKOM Ymer: OCYHICCTBIIATE TECTHPOBAHMUE,
HAYYHO-TEXHUYECKOUN 3K3aMeH
I/IH(I)OpMaLII/II/I 0 O11eHOYHEIE
MaTepuralibl JJIA
CYICCTBYIOMUX CaMOCTOSITEIbHOM
HaHOCTPYKTYPHUPOBAHHBIX paboTsI (TunoBsie
KOMITO3UIIMOHHBIX 371241 pasjen 5.2.);
MaTeDPHaIax IIPpUMCPHBIC TEMBI
p KYpPCOBBIX pabot
(pazgen 5.3.);
Baaners: COCTaBIEHUE | 1yroppie  TeCTOBBIC
AQHATUTUYECKUX  0030pOB, | 3amanus (pasaen 5.4)
HAyYHBIX oTueroB, | TeMarnka
6 J1a00paTOPHBIX PabOT
MyOMUKAIMS  PE3YIABTATOB | (1a0ncy 5 5)
HUCCIICOIOBAHUN THUIIOBBIE OILICHOYHBIE
MaTepHraJibl K
SK3aMeHY (pazden
5.6.)
IIK-4.3. 3naer 3HaTh: METO/ABI pacuera M | NPAKTHYECKOE
OCHOBEI ONTUMH3ALMKE HPOBEIEHHUs | o 1HS
nmabopaTopHas
Kpuctauorpadguu u | 9KCICPUMCHTA; METOABL | pagora,

BEIIIECTB OT MX
CTPOCHHSI.

)51 CBOICTB ChIpbs u
HCXOJHBIX MATCPUAIOB

YMmernb: coOuparhb 51
CHCTEMaTU3UpPOBAaTh
Hay4YHO-TEXHUYECKON
UHpOpMaLIUU 0
CYILECTBYIOIUX
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UILIMOHHBIX
MaTepuaax

Baaners: HaBBIKAMU
KOPPEKTHUPOBKHU u
pa3paboTku METOAUK
KOMILIEKCHOTO aHam3a
CTPYKTYpPbl U  CBOWCTB

HaHOCTPYKTYPUPOBAHHBIX
KOMITO3ULIMOHHBIX

KOHTpOJIbHAsi pabora,
9K3aMEH
MPaKTHYECKOE
3aHsTHE,
nmabopaTopHas
paborta,
TECTUPOBAHUE,
KOHTpOJIbHAsl pabora,
9K3aMEH
O11eHOYHbIE
Marepuabl
CaMOCTOSTENIbHON
paboTsl (TumOBEIE
3amauu pasaen 5.2.);
MpUMEpHBIE TEMBI
KypPCOBBIX pabor
(pazmen 5.3.);
THIOBBIC  TECTOBBIC
3anmanus (pasmen 5.4)
TEMAaTHKa
ab0paToOpHBIX padoT
(pazmen 5.5)

THUIIOBBIC OIICHOYHBIC
MaTepuabl K
9K3aMEHY (pazden

JJIA
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MaTepHajoB 5.6.)

Takum 00pa3oMm, BBINOJTHEHHE THUIIOBBIX 3aJaHUN, MPEICTaBICHHBIX B pasziene 5
«OI1IeHOYHbIE MaTepuanbl ISl TEKYIIEro © PYOEKHOTO KOHTPOJSI yCIIEBAEMOCTH U
MPOMEKYTOUYHOW aTTECTAllUW» IMO3BOJUT OOECHEYHUTh CIOCOOHOCTh K HABBIKAM IPOBEICHUS
XUMHUYECKOTO JKCIIEPUMEHTA, OCHOBHBIM CHHTETHUYECKUMHU U aQHATUTUYECKUMU METOJIaMU
MOJTYYEHUSI U UCCIICIOBAHUS XUMUYECKHUX BEIECTB U PEAKIUH, TAaKkKe CIIOCOOHOCTh BBITIONHSATH
CTaHJapTHBIE  ONEpallid IO  MpeAjaraéMblM  METOJMKAM, I[PUMEHSATh  OCHOBHBIE
€CTECTBEHHOHAYYHBIC 3aKOHBI U 3aKOHOMEPHOCTH PAa3BUTHUS XUMUYECKOW HAYKU MPHU aHAJIH3e
MOJIyYEHHBIX PE3yAbTaTOB U BJIAJETh METOJaMU O€30MacHOro OOpalieHHs] ¢ XUMUYECKUMU
MaTepuaiaMu ¢ yueToMm ux ¢usznyeckux u xumuueckux cporcts (I1K-3; TTK-4).

7. YueOHO-MeTOANYECKOE o0eceueHre JTUCIUILITHHEI

7.1. Ocnoenasa numepamypa

1. ¥Ypycos, B. C. Kpucramnoxumus. Kpatkuit kypc [DnexTpoHHbIH pecype] : yueonuk / B. C. Ypycos,
H. H. Epémun. — DOnekTpoH. TeKCTOBbIe AaHHBIE. — M. : MOCKOBCKHI TOCymapCTBEHHBIN
yauBepcuteT umeHu M.B. JlomonocoBa, 2010. — 256 ¢. — 978-5-211-05497-4. — Pexum nocryna:
http://www.iprbookshop.ru/13343.html

2. Hosropomosa, M. 1. Kpucrannoxumust IpupoAHBIX MOIUMOPGOB yriiepoja: oT rpadura 1o rpadeHa
[DnexTponnbIii pecype] : MmoHorpadus / M. Y. HoBropogoBa. — DJIEKTPOH. TEKCTOBBIC JaHHbIC. —
Pocros-na-Jlony : HOxwusI#i dhenepanpubiii yauBepcuret, 2009. — 120 ¢. — 978-5-9275-0696-5. —
Pexum nocrtyna: http://www.iprbookshop.ru/46988.htm

3. AptamonoBa, O. B. Xumus TBepmoro teia [DNeKTpoHHBIA pecypc] : ydeOHoe mocobue / O. B.
ApTamMOHOBa. — OJIEKTPOH. TEKCTOBBIC JaHHbIC. — BopoHex : BopoHexckuil rocynapcTBEHHBIN
apXHUTEKTYpHO-CTpouTenbHbIN yHuBepcutet, ObC ACB, 2015. — 168 c. — 978-5-89040-529-6. —
Pexum noctyna: http://www.iprbookshop.ru/55066.html

4. denoros, A. K. ®dusuueckoe marepuanosenenue. Yacts 1. ®usnka TBepmoro tena [DNEKTPOHHbIH
pecype] : yuebHoe mocobue / A. K. ®egotoB. — DJIEKTPOH. TEKCTOBBIE NaHHbIE. — MUHCK :
Bemmitmas  mkoma, 2010, — 400 c¢. — 978-985-06-1918-1. — Pexum gocryma:
http://www.iprbookshop.ru/20161.html

7.2. /lonoanumenvhas aumepamypa

1. Kpucramnorpadus u Kpuctaioxumus [ D1eKTpoHHBIN pecypc]: yued. mocobue / Kocenko
H.®. - BanoBo : MBaH. roc. XuM.-T€XHO. YH-T., 2017. -
http://www.studentlibrary.ru/book/ghtu_038.html

2. Eropos-Tucmenxo, HOpuit KnaBauesuu. Kpucramiorpadus m xpuctamioxumus [Teker] :
yuebHuk / FO. K. EropoB-Tucmenko ; pen. B. C. Ypycos. - M. : Ku. ngom "VHuBepcurer",
2005. — 587 c. : puc. - bubauorp.: c. 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. UynpynoB, Esrenmii Bramumuposwu. Kpucramnorpadus [Tekcr]

: moHorpadus / E.B.

Uynpynos, M.A. ®annees, A.®. Xoxios, E.B. UynpyHnos. - M. : ®uzmatiut, 2004. — 500c.
4. 4 YpycoB B.C., Epemun H.H. — Kpucramioxumus. Kpatkuit kypc. YueOnoe mocodbue.- M.:

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

5. KopurynoB A.A. OCHOBBI KpPUCTAJUIOXMMHUU HEOPTraHMYECKUX BemiecTB. —lomck, M3a-Bo
TIIY, 2006, 86 c.

6. Oxume K.JO. Kpucramioxumuss u Ae(eKTbl KpUCTAJUIMYECKOTO CTpPOeHHs/ ydeOHoe

nocodue/- Yensounck: U3a-so IOYrI'Y, 2007.-97 c.
7. WeukoB I'.T. Hauana kpucrauioxumuu, CTpOo€HHE peaJbHbIX KPUCTAJUIOB B XMMHYECKOM
TEXHOJIOTMH HEOPTaHMYECKUX BEMIECTB. /Y4deOHoe nocobue, bapnayn, 2010 r., 76 c.

8. MatBuenko A.A. TumoBsle 3amayu 1Mo XUMHH TBepaoro tena. Jleddextsr B kpuctaimax/
Y4ebHno-meroanueckoe mocobue. Hopocubupcek, 2011 r.
9. KorBanoBa M.K. Kpucrammoxumus, yueOHoe mocobue / Xantei-Mancwuiick: PUL[ IOT'Y,

2008.- 116 c.

10.  Kpucrammoxumus: Ilpaktukym (s crynentoB Il xypca xumumueckoro gaxynbrera) /
Cocr. JI.H. AneeBa. — Omck: Omck.roc.yH-T, 2004.- 28 c.
11. OcHoBHbIe pa3zaensl kpuctamtorpaguu. Yuedbnoe nocodue/ Ilog.pea. Kyspmuuesa .M.
—M.: MUTXT, 2002.- 80c.
12. BripamyBanue MOHOKPUCTAJIOB TEPMAHUS C KOHTPOJIUPYEMBIMHU CTPYKTYpOH,
coaepkaHueM npumecer u ontudyeckumu cBoricrBamu. [lonkonaes O.U., llumanckuit A.D.,
[TaBmrok T.O. U3narensctBo COVY, 'og uzganus 2017

7.3. Ilepuoouueckue uzoanus

Kypuansr «Kpucramnorpadusy», «Ycrnexu xumuny, «Heopranudeckas XumMus»

7.4. Humepnem-pecypcuot

Nen/m | Hammen Kparkas Anpec caiita | HanmeHoBaH YciaoBus
OBaHUE | XapaKTepHucT ue aocTyna
3J1eKTPO HKa OpraHu3anmu-

HHOT0 BJIa/IeJIbLIA;
pecypca PEKBH3UTHI
JA0Tr0BOpAa
1. 9B OnektpoHHbie | http:/www.di OI'bY ABTOPU30BaHHBI
PI'b BEpCUU ss.rsl.ru «Poccuiickas 1 J0CcTyn U3
885898 mosHbI rocyJ1lapCTBeHH O6ubamorexku
X ast
TEKCTOB JTHCCE OoubIHoTEKA» (<. 112-113)
prauui 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/

Poccuiickoint

roCy/1IapCTBCHH
oif Jorosop
T — Ne095/04/0011
ot 05.02.2022
r.
«Web of | ABropurernas | http://www.is Kommanus Hoctym o IP-
Science» | monmutemarude | iknowledge.c Thomson aapecam KbI'Y
(WOS) | ckas om/ Reuters
pedepaTuBHO-
oubmmorpaduy Cyﬁ.III/IIICI-BI/IO
ecKasi u HHBIH
HayKOMETpHYe Alorosop
ckas baza NeWo0S/558 ot
ﬂaHHI’IX: B 02.04.2018 .
KOTOPOH
WHJICKCUPYIOTC
s okoJjio 12,5
TBIC. )KYPHAJIO
B
Sciverse | PedeparuBhas WN3narensctBo | Hoctym mo IP-
Scopusu | u «Elsevier. anpecam KbI'Y
37aTENbC | aHAJTUTHUYECKa htp://werw.s Hayka n
TBa s 0aza £opus.coin TEXHOJIOTU
«Onb3eB | TaHHBIX,
up. coJieprkaras Konrpakt
Hayka i Ne7E/223 ot
TEXHONO 21.000 01.02.2022 r.
eIICH3UPYEMBI
| eyprianon:
100.000 kHur;
370 KHUKHBIN
cepuit
(mpomoIKaroly
uxcst
W3/IaHAN ),
6,8
MJTH. JTOKJTaJIOB
U3 TPYIOB
KOH(EPEeHIHIT
Hayuna | Onektponnast | http://elibrary | OOO «HDb» | Ilonuslii noctyn
A onobanorexa .ru
IJIEKTPO | HAyYHBIX
HHasi | nyOJIuKauui -
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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/

ouoaMOT
eKa
(HOb
PODN)

MTOJIHOTEKCTOB
bIC BEpCUH
oxoJio 4000
WHOCTPAHHBIX
1 3900
OTEYECTBEHHBI
X HaY4HBIX
KYpHAJIOB,
pedepatbl
myOuKanui
20 ThICSY
KYpPHAJIOB, &
Takxe
ormcanud 1,5
MJTH.
3apyOexKHBIX U
POCCHUIMCKUX
JMCCepTALUH.

2800
POCCHUICKUX
KYpHAaJIOB Ha
0€e3B0O3ME3THO
M OCHOBE

ba3zagan
HBIXScie
ncelnde
X
(PUHLI)

HammonansHas
nH(pOpMaLIOH
HO-
aHaIMTUYeCcKa
s CUCTEMA,
aKKYMYIIUPYIO
mas ooiee 6
MUJUINOHOB
myOauKanui
POCCHUICKUX
aBTOpPOB, a
TaKxe
H(pOpMaIINIO
00 ux
[IUTUPOBAHUU
u3 6osnee 4500
POCCHUICKUX
KYpHAJIOB.

http://elibrary
.Iru

000 «HDOb»

JInLieH3UOHHBI
W JIOrOBOP

Sciencelndex
NoSIO-
741/2022

15.03.2022 r.

ABTOpPHU30BaHHbI
W TOCTYII.

Ilo3Bomsier
JIOIIOJTHSTE U
YTOYHSITh
CBEJICHUS O
myOIHKAIUSIX
yuenbix KBI'Y,
HMEIOIINXCS B
PUHIL

9BC«Ko

13800

http://www.st

000

[TonHeIi qocTyn
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http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/

HCYJIbTA | U3JIAHHI 1O udmedlib.ru | «I[lomutexpecy | (peructparus
HT BCEM 00JIacTsIM pe» o [P-agpecam
CTYJAeHT | 3HaHUH, http://w KBI'Y)
a» BKJTIIOYAET 00 edcollegelib.r |  (r.Mocksa)

ee uem 12000 . Jlorosop

YHCOHHKOB 1 Ne138CJ1/01-

y4eOHBIX 2022

ocoOun st

BO u CIIO, Ot 13.02.2022

864 I.

HAaMMEHOBAHU I

KYpPHAIIOB U

917

MOHOTpaduid.

93BbC DnekTpoHHBIEB | https://e.lanb 000 «OBC [Tonnsiit focTyn

«JIaHB» | €pcUM KHUT ook.com/ JIAHb» (r. (perucTparnms

BEAYLIUX CaHkT- nio IP-anpecam

M3/1aTeNIbCTB [TeTepOypr) KBI'Y)

yueOHOU U

HayaHO Jorosop

JIUTEpaTypsl (B Ne3E/223

TOM HHcIe ot 01.02.2022

YHUBEPCHUTETC r.

KHX

W3JIaTeNbCTB),

TaK u

ANEKTPOHHBIC

BEpCHH

MIEPUOTUICCKH

X U3JIaHUU IO

Pa3IMIHBIM

obnacTam

3HAHUM.
Hamumon | O6benuHeHHs! | https://H30.p OI'bY Hoctym ¢
ajlpHas | U i)} «Poccuiickas 3JIEKTPOHHOTO
JIEKTPO | DIIEKTPOHHBII roCyJIapCTBeHH YUTATHLHOTO

HHasl | KaTaJor ast 3ana

ouéamoT | GoHI0B OnbIMoTEKAY OuOIMoTEKH
exka PI'b | poccuiickux KbI'Y

OubIHoTEK,

COZIepIKAIIMI

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

JJIEKTPOHHBIX

JOKYMEHTOB
oOpa3oBarenbH
oro u
HAy4YHOTO
Xapakrtepa 1o
pa3IMYHbIM
oTpacisM
3HaHUHN
9. 9BC 107831 http://iprbook | OOO «Aii ITu | [ToxHbI HOCTYIT
«Aiillu | myObnukamnuii, B shop.ru/ Op Menua» (peructparnus
IpoOyke» | T.u.: 19071 — no [P-anpecam
y4eOHBIX (r. Capatos) KBI'Y)
n3nanui, 6746 JloroBop
— HayqHBIX Ne4839/19
n3nanui, 700
KOJIJICKITUH, ot 01.02.2022
343 xxypHana r.
BAK, 2085
ayIMOU3IaHHI
10.| Mexnyn | Hudposas http://Crossre HII ABTOpHU30BaHHbI
apoaHasi | uaeHTU(DUKALH f.com «HOUKOH» 1 goctyn
cucremMa | 1 00BEKTOB
ouoamor | (DOI) Horosop
paduuec NeCRNA-
KX 1060-190t
CCBLIOK 07.05.2022 1.
Crossref
11.| Polpred. | O630p CMU http://polpred 000 Hoctym no IP-
com. Poccun n .com «Tonmpen anpecam KbI'Y
HoBocT | 3apyOexbs. CITPABOYHHKH
u. O630p | ITonusle
CMM. | TekcTsl +
Poccusi | aHanmuTHKaun3
u 600 nznanuit
3apy0ex | 1mo 53
be oTpacisim
12.| Mpe3unae | bonee 500 000 | http:/www.p OI'bY ABTOpPU30BaHHbI
HTCKasl | DJICKTPOHHBIX rlib.ru «[Ipe3unentck it noctym u3
OMOJIHOT | TOKYMEHTOB ast Ooubnmoreku
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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/

eKa UM. | [10 UCTOPUHU oubnuoTeka (aym. Ne214)
Bb.H. OrteuecTBa, nM. b.H.
Eabumn | poccuiickon Ensrunar (.
a roCyJ1apCTBEHH Cankr-
OCTH, [TerepOypr)
pyccKomy
SI3BIKY U IIPaBy
1. Cospemennvie npoghpeccuonaivrvle 6azvl OAGHHBIX:

2. CoBpemeHHbIE IPodecCHOHATFHBIE 0a3bI JAHHBIX (B TOM YHCIIE MEXKyHAPOIHbIE pedepaTuBHbIC

0a3bl JTAaHHBIX HAYYHBIX H3/IaHUH)

Nature

SpringerMaterials

Kypuanst
n3aaTeabpcTBa Annual

Reviews

KypHaisl
n3narenscrBa Oxford
University Press

Onuu n3 CaMBIX CTapbIX u
ABTOPUTETHBIX OOIICHAYYHBIX JKYPHAJIOB.
[lyOnukyer  mccieoBaHWS,  ITOCBSIIEHHBIC
IITUPOKOMY KpyTy BOTIPOCOB, B

OCHOBHOM €CTECTBEHHO-HAaYUYHON TEMAaTHUKH. C

2005 roma >KypHad MyOJMKYeT MOJKACTHI, TIAE
BKpaTtie oOCYKAaloTCsl NOCTIDKEHHS HayKd H
MyOJIMKALUY 32 TOCIEAHIOI HEENIO0 — JIBE.

Springer Materials — 3T0 camas mosHas 0aza
CBONCTBa u
Omna

TaKHuX

JaHHBbIX, OITMCBIBAIOIIas

XapaKTePUCTUKH MaTepuasoB.
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ap.
5 Kypnamet Royal  Society of  Chemistry —
ABTOPUTETHBIE  HAYYHbIE  W3JaHUs,  YTO
MOJTBEPIKIACTCS UX BEICOKMMH MOKa3aTeIsIMU B
Journal Citation Reports. B kateropumn «Xumus.
MyAbTUANCUUILITHHAPHEIC HCCIlieIoBaHus pubs.rsc.org

ubposoii apxus
XKYPHAJIOB
m3gaTenabcTBa Royal
Society of Chemistry

cpemu mepBbIX MmO panry 20 KypHamoB 6
m3natorcsi Royal Society of Chemistry. Bce
JOpyTHE M3AaTeNIbCTBA MPEICTABICHb MEHBIINM

KOJIMYECTBOM KypHaJIOB B TOT-20.

6 Ot 0a3el JaHHBIX TpeJHa3HaYeHbl IS
WCTIONB30BAaHUS  IMUPOKOH  myOnmkoit. M3-3a
orpaHuueHuid 00OpYJIOBaHUS M MPOIYCKHON

[laTenTHas 6a3a CIIOCOOHOCTH OHHM He TpeaHa3HadeHsl i patft.uspto.go
USPTO maccoBoro ckaumBaHus maHHeIx USPTO. g v
MOJIyYEHUS JIONIOJHUTEIBHOW WH(pOopMaIu 00
o0beMHbIX  maHHbix ~ USPTO, TIOCETHTE

CTpaHunmy 3JICKTDOHHI)IC OPOAYKTHI JaHHBIX.

Hngpopmayuonnvie cnpasounsvie cucmemui: «I'apant», «KoHcynbTanT Pirocy.

7.5. Memoouueckue ykazanus no npoeeodeHuro paziuiHslx y4eOHblX 3aHAMUIL U
CamMocmoamenvHoi padomaol

YyeOnast pabota mo aucuuiuinHe KpucTamnmoXumus COCTOMT W3 KOHTaKTHOW paboThI
(JIeKIIuu, TPAKTUYECKUE 3aHATHSA) U CAMOCTOSITENHHOW paldoThl. Jlojis KOHTaKTHOW yueOHOM
paboTsl B 00111eM 00bEMe BpeMEHHU, OTBEICHHOM ISl U3YYEHHUs TUCHUIUINHBI, cocTaBmseT 47 %
(B TOM 4ucIIe JEKIUOHHBIX 3aHATUN — 15,7%, mabopaTopHsIxX 3aHsaTUH — 15,7%), IpakTHYECKHX
ausTuil — 15,7%), nonsa camoctoarenbHOM pabotrel — 53 %. CoOOTHOIICHUE JEKIIMOHHBIX,
CEMHUHApPCKHX, JIA0OPATOPHBIX W TPAKTHUECKUX 3aHATUH K OOILEeMy KOJMYECTBY YacoB
cooTBeTcTBYyeT yueOHOoMy maHy Hampasnenus 04.03.01 — Xumwms, npoduns «IIpoduib
«Heopranuueckass XUMHUS U XUMUS KOOPJMHAIIMOHHBIX COCIUHEHHI», «XUMHUS OKPYKAIOIEH
Cpebl, XUMHYECKasi SKCIIEPTH3a U IKOJIOTHUUECKasi 0€30MacHOCThY.

Jl7is MOATOTOBKHM K MPAKTHYECKUM 3aHATHSAM HEOOXOIMMO PacCMOTPETh KOHTPOJbHBIC
BOIIPOCHI, TPH HEOOXOJUMOCTH OOpAaTUTBCS K PEKOMEHIyeMOW JuTepaType, 3amucaTh
HETMOHSATHBIE MOMEHTBI B BOIIPOCAX ISl YICHEHUS MX HA MPEACTOAILIEM 3aHITHH.

Memoouueckue pekomenoayuu no uzyuenuio oucyuniunvl « Kpucmannoxumus» ona

oodyuarowuxcsa

Hens xypca «Kpucramuioxumus» - SBISETCS OCBOCHUE OOIIMX MPUHIIUIIOB OIMHUCAHMS
KPUCTAIMYECKUX CTPYKTYp, TEOPUU BAXKHEHWINIUX KPUCTALIOXUMHUYECKHX SBICHUA U
0000IIEHHOW KPUCTATIOXUMHUHU, PacCMaTPUBAIOIIEH MHOTO00pas3ne KOHIACHCHUPOBAHHBIX (a3 ¢
Pa3TIUYHON CTPYKTYpPOH, H3ydeHHE (PU3UKO-XUMHUIECKUX METOIOB UCCIICIOBAHMS KPUCTAIIOB.

[Ipuctynas Kk M3y4eHUIO NUCUUIUIMHBI, O0y4arolmemMycs HEOOXOAMMO O3HAKOMHUTHCS C
TEMAaTUYECKUM ITUIAHOM 3aHSTHUH, CIUCKOM PEKOMEHJOBaHHOW yueOHOW nmuteparypbl. Ciemnyer
VSICHUTH TIOCJIEIOBATEIbHOCTh BBINIOJHEHUS! MHIMBUIYaJbHBIX Y4eOHBIX 3aJlaHUll, 3aHECTH B
CBOI0O pabouyio TeTpaab TeMbl M CPOKHM MPOBEACHUS CEMHUHAPOB, HAMMCAHHUA YYEOHBIX U
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TBOpUYEeCKUX paboT. Ilpm M3ydeHUM ITUCHMIUIMHBI OOYyYaroIluecsl BBIMOJHSIOT CIEAYIOIINE
3aJJaHus: U3y4aloT PEeKOMEHJOBAHHYIO YYEOHYIO U HAYUHYIO JINTEPATYpPY; MUIIYT KOHTPOJIbHbIE
pa®oOThl, TOTOBAT JOKJIAAbl M COOOLIEHUS K INPAKTHUECKUM 3aHSATHUSM; BBIIOJIHSIOT
CaMOCTOSITeNIbHbIE TBOPYECKHE Pa0OThI, YYaCTBYIOT B BBINOJIHEHUM IMPAKTUYECKUX 3aJaHUU.
YpoBeHb U ITyOWHA YCBOCHUS TUCIMILUIMHBI 3aBUCAT OT aKTUBHOM M CHCTEMAaTHYECKOH PabOThI
Ha JIEKUWAX, M3Y4YCHHS PEKOMEHJOBAHHOW JIUTEPATYyphl, BBIIOJHEHHUS KOHTPOJIbHBIX
MMCbMEHHBIX 3aJJaHUI

Kypc m3ydaercss Ha JEKIMSX, CEMHUHApax, JIAOOPATOPHBIX M TPU CAMOCTOSITCIBHON W
WHIMBUYaJIbHOW paboTte oOyuarommxcs. OOydarommiics JUIsi MOJHOTO OCBOCHHUS MaTrepuana
JOJDKEH HE TMpOIyCKaTh 3aHSATHS W aKTHBHO Yy4YacTBOBaTh B ydeOHOM mporecce. s
MaKCUMaIbHOU 3(PPEKTUBHOCTH HM3yYEHHUS HEOOXOJUMO IOCTOSSHHO BECTH KOHCIIEKT JICKIIWH,
3HaTh PEKOMEHIYEeMYI0 IperojaBareieM JHUTepaTypy, MO3BOJSIONIYIO IOMOJHUTH 3HAHUS W
Jy4IIIe TTIOJATOTOBUTHLCS K CEMHUHAPCKUM 3aHSTHSIM.

B coorBercTBUM ¢ Yy4eOHBIM IUIAHOM Ha KaXIYK) TEMY BBIICICHO HEOOXOIUMOE
KOJIMYECTBO YaCOB MPAKTUICCKHUX 3aHATHI, KOTOPHIC TIPOBOASTCS B COOTBETCTBUU C BOIIPOCAMH,
PEKOMEH/IOBAaHHBIMU K M3YUEHHUIO [0 oOmpeAeneHHbIM TeMaMm. OOydaroniyecs: IOJKHBI
PETYJISIPHO TOTOBUTHCS K CEMHHAPCKUAM 3aHITHIM M Y9aCTBOBATh B 00CYXJICHHH BOIIPOCOB. [Ipn
MOJITOTOBKE K 3aHSATHSIM CIIEyeT PYKOBOJICTBOBATHCS KOHCIICKTOM JICKIIMHA U PEKOMEHI0BAaHHOMN
nuTepatypoil. TeMaTH4ecKuil TUTaH JUCHUTUIHHBI, y4eOHO-METOUYECKIEe MaTepUalbl, a TaKKe
CIIMCOK PEKOMEHIOBAHHOM JIMTEPATYPhI IPUBEACHBI B paboueii mporpamme

Memoouueckue pekomenoayuu npu padome HAO KOHCNEKMOM 60 8peMs NPOBEOECHUA
JeKuuu

B mpouecce neKIMOHHBIX 3aHATHH 1eJdecooOpa3HO KOHCIEKTUPOBATH  yueOHBIN
Martepuai. J{Jist 5TOro UCHob3yOTCsl O0IIHME U YTBEPAUBIINECS B MIPAKTUKE MPABUJIA, U TIPUEMBbI
KOHCIIEKTUPOBAHMS JICKIUH:

KoncnektupoBanue JIEKIHUM BEAETCS B CHEHUAIBHO OTBEICHHOW IJIA 3TOr0 TETPaH,
KK JIUCT KOTOPOM JOJDKEH UMETh TMOJs, Ha KOTOPBIX [JENAaloTCid TIOMETKH W3
PEKOMEHIOBAHHON JUTEPATyphl, JOMOJHSIOIMINE MAaTepHal MNPOCIYIIaHHOW JIEKIUH, a TaKkKe
MOTYEPKHUBAIOIIIE 0COOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX TTOTOKECHHH.

[enecooOpa3Ho 3anmUCHIBaTh TEMY U IIJIAH JIEKIHUH, pEKOMEHIYEMYIO JIUTEPATypy K TEME.
3anucu paszienoB JIEKIUU JOKHBI MMETh 3arojIOBKH, IMOA3arojOBKH, KpacHble CTpokKH. s
BBIJICJICHUS Pa3EJiOB, BBIBOJAOB, ONMPEIEICHHUI, OCHOBHBIX M€ MOYKHO MCITOJb30BaTh IIBETHBIE
KapaHaamm 1 GpromMacTepsl.

HasBanHbIe B TEKIMH CCHIIKA HAa TIEPBOUCTOYHUKH HAJIO TIOMETUTH Ha TMOJISIX, YTOOBI TIPH
CaMOCTOSITENIbHOW paboTe HaWTU W BOHCATh HX. B KOHCHEKTE OCIOBHO 3alMCBHIBAIOTCS
oTpesicNieHus] MOHATHI, KaTeropuil U 3aKoHOB. (OcTanbHOE JOHKHO OBITH 3aIHCAHO CBOUMU
CIIOBaMH.

Kaxxnomy crymeHTy HeoOXoauMo BbIpabOTaTh W HCHOJIB30BaTh  JOMMYCTHUMbBIC
COKpaIIeHHs] HanboJiee pacmpoOCTPAHCHHBIX TEPMUHOB M TIOHATHA.

Memoouueckue pekomenoayuu no n0020MoeKe K NPAKMUYEeCKUM 3AHAMUAM

[IpakTuyeckne (ceMHUHApCKHUE) 3aHATUA — COCTaBHas 4YacTh Yy4eOHOro Ipolecca,
rpynmnoBas gopma 3aHATUH NpU aKTUBHOM Y4YacTUU CTyneHToB. [IpakThueckue 3aHATHSA
CHOCOOCTBYIOT YIJIyOJIEHHOMY H3y4YeHHMIO Haubojee CIOXKHBIX NpoOjeM HayKd M CIyXat
OCHOBHOI (opMOIl TOJBEAEHHS] HTOIOB CAMOCTOATENbHOW paboThl oOywarommxcs. Llembio
NPAaKTUYECKUX 3aHATHH SBJIseTCs YIyOJlieHHe U 3aKpeIuieHHe TEOPEeTHYeCKUX 3HaHWI,
MOJIyYEHHBIX 00y4JaloIMMUCS Ha JIEKIUAX U B MPOIIECCE CAMOCTOSTEIBHOTO U3YUEHUs y4eOHOTrOo
Mmarepuana, a, cJae10BaTeIbHO, (OPMUPOBAaHUE Y HUX ONPEACTICHHBIX YMEHHUI U HABBIKOB.
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B Xxone moAroTOBKM K CEMHUHApCKOMY 3aHATHIO HEOOXOIMMO TMPOYUTATH KOHCIEKT
JEKIHMH, U3YyYUTh OCHOBHYIO JIMTEPATYpPy, O3HAKOMHUTBCS C JONOJHUTEIbHON JUTEpaTypoi,
BBIIIOJIHUTh ~ BBIJIAHHBIE MpENojaBaTesieM NpakThdeckue 3aaaHus. llpm sTtoM  ydecTh
pEeKOMEHJalMu TpernojaBarens U TpeOoBaHUS mporpammsl. JlopabaTeiBaTh CBOM KOHCHEKT
JICKIIMH, JIeast B HEM COOTBETCTBYIOIINE 3aMCH U3 JINTEPATYPHI.

XKenatenbHo 1NpuU MOATOTOBKE K IMPAKTUYECKUM 3aHATUAM 1O  JUCLUIUIMHE
OJTHOBPEMEHHO HCIOJIb30BaTh HECKOJIBKO HCTOYHUKOB, PACKPHIBAIOIINX 3a/IaHHBIC BOIIPOCHI.

Ha mnpaktuyeckux 3aHATUAX OOydaroluecs ydaTcsi TPaMOTHO M3JaraTtb IpoOJeMsbl,
CBOOOJTHO BBICKA3bIBATh CBOM MBICIH U CYXJICHUS, pACCMAaTPUBAIOT CUTYallUH, CTIOCOOCTBYIOIIINE
pasBUTHIO MpodeccuoHanbHON KoMneTeHTHOCcTU. Crenyer MMeTh B BUAY, YTO MOATOTOBKA K
NPAaKTUYECKOMY 3aHSATHIO 3aBHCUT OT (OPMBI, MECTa MPOBEIEHUS CEMUHAapa, KOHKPETHBIX
3aJJaHU{ U TIOpy4eHuil. DTO MOXKeT ObITh HalMCaHUE JOKIIAAa, 3cce, pedepara (¢ mocae yromumM
uX 00CYX/IE€HUEM), KOJUIOKBUYM.

Memoouueckue pekomeHOauUU NO OPZAHUZAUUU CAMOCHOAMENbHOU PAOOm bl

CamocrosiTenbHass paboTra OOydYalOMIMXCS - CIHOCOO AaKTHUBHOTO, IeJeHANPaBICHHOTO
nproOpeTeHNs CTYACHTOM HOBBIX Ul HETO 3HAHUHN U YMEHUH 0e3 HeNmoCpeACTBEHHOTO Y4acTHs
B 9TOM TIporiecca mpernoaaBarencid. [[oBbIIIeHne poiu caMOCTOSTEIIEHON paboThl 00YJIArOIIHXCS
IPY IPOBEICHUH Pa3INYHbIX BUJOB yUEOHBIX 3aHATUIN MpPEAIOaraer:

— ONTHMH3ALHUI0 METOJOB OOY4YeHHs, BHEAPEHHE B YYEOHBI MpPOIECC HOBBIX
TEXHOJIOTUI 00ydYeHHsI, TIOBBIMIAIOIINX TPOU3BOAUTEILHOCTh TPYAA NpEnoaBaTess, akTUBHOE
UCIOJIb30BaHUE UH(POPMALMOHHBIX TEXHOJIOTUH, MO3BOJISIONMX 00ydJarouieMycsi B yA100Hoe A
HETO BpEMsI OCBaMBaTh y4eOHBI MaTepHal;

—  IIMPOKOE BHEIPEHHUE KOMITbIOTEPU3UPOBAHHOTO TECTUPOBAHMS;

—  COBEpIICHCTBOBAHNE METOIMKH MPOBEICHUS MPAKTUK U HAYYHO-UCCIIEI0BATEIbCKON
paboThl 00ydarOMMXCsl, TMOCKOJIBKY MMEHHO 3TH BHIbI Y4eOHOH paboTBl B TEpPBYIO OuYepeib
TOTOBST 00YYAIOIIUXCSI K CAMOCTOSATEIbHOMY BBIITOJHEHHIO MTPO(ECCHOHABHBIX 3a/1a4;

—  MOJICPHM3ALIMIO CHUCTEMBI KYypPCOBOTO H JMIUIOMHOTO IPOEKTHPOBAHUS, KOTOpas
JIOJI’KHA TTOBBIIIATH POJIb CTYJIEHTa B MOA00pe MaTepuasa, MoMcKe MyTel peleHus 3a1ad.

CamocrosarenbHass paboTa NPUBOAUT CTYIEHTa K IIOJYYCHHIO HOBOTO 3HAHUS,
VIOPSIOYCHHIO ¥ YIUyOJCHWI0  WMEIOMIMXCS  3HaHWi, (OpMUpOBaHHIO y  HEro
npodeccHOHATIbHBIX HAaBBIKOB M yMeHUN. CaMoCTOsTeNIbHAs pab0Ta BINOIHACT psAA (PyHKIIHIMA:

—  pa3BUBAIOINIYIO;

—  uHPOPMaAIIMOHHO-00y4aIOUIyI0;

—  OPHUEHTHPYIOIIYIO0 U CTUMYIHUPYIOIIYIO;

—  BOCHHTHIBAIOIIYIO;

—  HCCIE0BATENIbCKYIO.

B pamMkax Kypca BBINOIHSIOTCS CIEAYIOIINE BUIbI CAMOCTOATENbHOM padoThI:

1. TIlpopaborka yueOHOTO Marepuana (MO KOHCIIEKTaM, Y4YeOHOM © HayIHOU
JUTEpaType);

2. BenonHeHue pasHOYpPOBHEBBIX 334a4 U 3a/1aHUN;

3. Pabora ¢ Tectamu 1 BOmpocaMu JUIsl CAMOIIPOBEPKH;

4. BrInmonHEeHNE UTOTOBO KOHTPOJIHHON pabOTHI.

CryneHTaM peKOMEHIyeTcsl C CaMOro Hayajla OCBOSHMS Kypca paboTaTh ¢ JINTepaTypoi U
npeUiaraeéMbIMU 33/IaHUSIME B ()OpME TTOATOTOBKH K OUEPEIHOMY ayIUTOPHOMY 3aHATHIO. [Ipn
ATOM AaKTYaJIU3UPYIOTCS MMEIOLIMeCs 3HaHUs, a TaKkKe co3gaercs 0as3a uis yCBOCHHS HOBOTO
MaTepuala, BO3HUKAIOT BOIIPOCH], OTBETHI HA KOTOPHIE CTYCHT MOy4YaeT B ayAUTOPHH.

Heo06X0oauMO OTMETUTh, YTO HEKOTOpbIe 3aJaHusl IS CaMOCTOSTENbHOW palboThl 1O
Kypcy UMEIOT ompeneneHnyo cnenuduky. [Ipi ocBoeHNH Kypca CTyJIeHT MOXKET MOJB30BAThCs
O0uOMMOTEeKON By3a, KOTOpash B IOJHOM Mepe oOecriedeHa COOTBETCTBYIOIIEH JHMTEPaTypOH.
3HaYUTENbHYIO TIOMOIb B MOJATOTOBKE K OUYEPEIHOMY 3aHITHUIO MOXKET OKa3aTh MMEIOIIMICS B
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y4eOHO-METOIUYECKOM KOMIUIEKCE KPaTKHi KOHCIIEKT JeKIuil. OH jk€ MOXET UCIO0Ib30BATHCS U
JUI 3aKpeIIeHHsl MOJyYeHHOT0 B ayIuTOopuu Marepuana. CaMmocrosTenbHas paboTa CTyIEeHTOB
OpeIyCMOTpEeHa Y4eOHBIM IIJJAaHOM U BBIIOJHSETCS B 00s3aTENbHOM TOpsAKe. 3amaaHus
IIPEIUIOKEHBI 110 KaXA0M U3y4aeMOU TEME U MOTYT TOTOBUTHCS MHIUBUAYAJIbHO WIHA B TPYIIIE.
[To HEOOXOAMMOCTH CTYAEHT MOXET oOpamarbcsi 3a KOHCYJIbTallMEM K IpernojaBaTelllo.
BrinonHenue 3a1aHnii KOHTPOJIIMPYETCS M OLIEHUBAETCS MPENOIaBaATEIEM.

JUis yCHEmHOro CaMOCTOSITEIBHOTO HW3YYEHHsS MaTepuana CEroAHs HCIOJb3YITCS
pasIn4Hble CpeacTBa OOydeHHs, CpPeJu KOTOPBIX 0CO00€ MECTO 3aHUMArOT MH(POPMAallMOHHbIE
TEXHOJIOTUM PA3HOTO YPOBHS M HANPABICHHOCTH: JJICKTPOHHBIE YYEOHHKH M KYpPCHl JEKIIHIA,
0a3bl TECTOBBIX 33aJaHM{ U 3a/1a4. DJIEKTPOHHBIN y4eOHUK IMpencTaBisgeT co0OH MporpaMMHOE
CPEJCTBO, MO3BOJISIOUIEE MPEACTABUTH JJIS M3YUEHMs] TEOPETUUECKUN MaTepuas, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK M CaMOCTOATENIbHYIO TBOPUYECKYIO pabOTy, IOMOraollee CTyIeHTaM U
IIPENoAAaBaTEN0 OLEHUTh YPOBEHb 3HAHUN B ONPEAEICHHOW TEMaTHKE, a TAaKKe COJeprKallee
HEOOXO/IMMYIO CIIPaBOYHYI HH(pOpMAaIMI0. DJIEKTPOHHBIN yuyeOHUK MOXKET HHTErpUpOBaTh B
ce0e BO3MOXXHOCTH Pa3JMYHBIX MEAATOTHUYECKUX MPOTPAMMHBIX CPEICTB: OOYdYarOUINX
porpaMm, ClipaBOYHHUKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOLIUX IPOTPAMM.

JUig ycrienmHoW opraHM3allii CaMOCTOSITENIbHON pabOThl BCE aKTUBHEE NMPUMEHSIOTCS
pa3sHooOpa3Hble 00pa3oBaTesIbHBIE pecypchl B ceTH VHTepHeT: cUCTeMbl TECTUPOBAHMS IO
pa3IUYHBIM 00JIaCcTSAM, BUPTYaJIbHbIE JIEKLWH, JIaDOpaTOPUHM, IPU OSTOM I0JIH30BATEIIO
JIOCTaTOYHO MMETh KOMIIBIOTEp M MOJKIIOYeHue K VHTepHeTy uis TOro, 4roObl cBs3aTbCs C
npenojaBaTesieM, peliaTh BRIYUCIUTEIbHBIC 33/1a4d U TIOJIy4yaTh 3HaHus. Mcnonb3oBanue cereit
YCUJIMBAET POJIb CAMOCTOSITENIbHOW pabOThl CTy/AE€HTa W MO3BOJISIET KapJUHAJIBHBIM 00pa3zoM
M3MEHUTh METOJUKY IIPENOIaBaHusl.

CryzneHT MOXeT NOoIy4aTh BCE 3aJaHUsl U METOIMYECKUE YKa3aHMs 4epe3 CEpBEP, 4TO
JTa€T €MY BO3MOXHOCTb IIPUBECTH B COOTBETCTBUE JIMUHBIE BO3MOKHOCTH C HEOOXOAUMBIMU AJIs1
BBITOJIHEHUS paboT Tpyno3arparaMu. CTyJe€HT UMEET BO3MOXKHOCTH BBINOJIHATH paboTy Aoma
WIM B ayJUTOpUH. bosbiioe BocnuTareapHOE U 00pa30BaTeIbHOE 3HAUYEHUE B CAMOCTOSITEIbHOM
y4eOHOM TpyJe CTYAEHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YXIaeT U MOIEPKUBACT
BHUMaHUE M UHTEPEC, IMOBBIIIAET AKTUBHOCTh MAMATH U MBIIJICHUS, MO3BOJISIET CTYACHTY
CBOEBPEMEHHO OOHApYXUTb M YCTPAaHUTH JOMYIICHHBIE OMIMOKM M HEAOCTATKH, OOBEKTHBHO
ONpeAeUTh YPOBEHb CBOMX 3HAHUM, MpakTHyeckux yMmeHHil. Camoe JOCTYNHOE M MpPOCTOe
CPEACTBO CAMOKOHTPOJIS C MPUMEHEHHEM MH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH -
3TO Psi/i TECTOB «On-line», KOTOpbIE MO3BOJIAIOT B PEXKUME PEAIbHOIO BPEMEHH ONPEEIUTh CBOM
YPOBEHb BJIAJCHHUsS NPEAMETHbIM MAaTE€pHUalOM, BBIIBUTH CBOM OIIMOKM U  TOJYYUTb
PEKOMEHIallUK IO CaMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoi

Bcro nutepatypy MOXKHO pa3/ienuTh Ha YYCOHHKU M y4eOHBIC MOCOOMS, OpUTHHAIBLHEIE
Hay4YHble MOHOTpauyecKre MCTOYHHMKH, HayuyHble MyOIMKAlUU B MEepUOJuecKoi medatu. U3
HUX MOXHO BBLICNUTh JIMUTEPAaTypy OCHOBHYIO (PEKOMEHIYEeMYIO), IOMOJHUTEIbHYI0 U
JUTEpaTypy Ui yriyOJIeHHOTO U3YUYEHUS IUCIUIINHBI.

W3ydyeHne NUCHUIUIMHBI ClEeIyeT HayuHAaTh C y4eOHHMKA, MOCKOJbKY YYEOHHK — 3TO
KHHWra, B KOTOPOH M3JI0’)KEHBl OCHOBBI HAy4YHBIX 3HAHHUH IO ONPEIEICHHOMY IpPEIMETY B
COOTBETCTBUHU C LIETSIMU U 33/1a4aMH 00y4YeHHs], yCTAaHOBJIEHHBIMU MTPOIPaMMOiA.

IIpu pabore c nuTeparypoil HE0OXOAUMO YUUTHIBATh, YTO MMEIOTCS PAa3IUYHBIE BUIBI
YTEHMS, U KKl U3 HUX UCIOJIB3YETCS Ha OMPE/IENIEHHBIX ATallax OCBOEHUS MaTepuasa.

IIpeosapumenvroe YTeHNE HAINIPABICHO Ha BBISIBIEHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
M TIOMCK MX 3HAYEHHs B CIPABOYHOMW JuTeparype. B 4acTHOCTH, NpH YTEHUM YKAa3aHHOMN
JUTEPaTypbl HEOOXOAUMO MOJIPOOHEUIIIMM 00Pa30M aHATU3UPOBATH TTOHATHSL.
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Ck603HO€ umeHue peANonaraeT MpoYTEHNE MaTepraia OoT Hadana 10 KoHua. CKBO3HOE
YTEHUE JIUTEepaTypbl U3 IPUBEACHHOIO CIMCKAa JAaeT BO3MOXKHOCTb CTYIEHTY C(pOpPMHUPOBATh
CBO/JI OCHOBHBIX HOHSTHH U3 N3y4yaeMOi 00JIaCTH U CBOOOHO BIIAJIETh UMH.

Buvibopounoe — Ha000pOT, UMEET LIENbIO MOMCK U 0TOOp MaTepuasia. B pamkax JaHHOTO
Kypca BbIOOpOYHOE YTEHUE, KaK CIOCO0 OCBOEHUS COAEPKaHUS Kypca, JOJKHO UCIOIb30BAThCS
IIPY HOATOTOBKE K MPAKTUYECKUM 3aHATHSIM IO COOTBETCTBYIOLUM pa3zeiiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKMH pa3z0bop TeKcTa C MOCIEAYIOLUIMM €ro
KOHCIeKTupoBaHueM. OCBOGHUE yKa3aHHbIX MOHATHH Oyner Hambosee 3(pPEeKTHBHBIM B TOM
cilydae, ecii Py YTEHUHU TEKCTOB CTYJEHT OyleT 3a7aBaTh K 3TUM TEKCTaM BOIPOCHL. YacTh U3
9THX BorpocoB chopmynupoBana B POC B nepeune Bonpocos Juist codecenoBanus. Ilepeuenn
3TUX BOIIPOCOB OTPAHUYEH, IOATOMY BaKHO HE TOJIBKO COJIEpP’KaHNE BOIIPOCOB, HO CaM MPUHLIUIT
OCBOCHMS JIUTEPATYPHI C IOMOLIBIO BOIIPOCOB K TEKCTAM.

Llenbto uzyuarowjeco ureHus SIBISETCS TIIyOOKOE U BCECTOPOHHEE NOHMMaHME y4eOHOMH
uHpopmanuu. ECTb HECKOJIBKO PUEMOB M3yJarOIero YTeHUS:

1. YreHue mo ajropuTMmy npeanosaraeT pasouenue nHpopmauuu Ha OJOKH: Ha3BaHUE;
aBTOp; WMCTOYHMK; OCHOBHas HJes TeKCTa, (haKTUYeCKMH MaTepuai; aHalu3 TEeKCTa IyTeM
COIOCTaBJICHUS UMEIOLIUXCS TOUEK 3PEHUS 10 pacCMaTPUBAaEMbIM BOIIPOCAaM; HOBU3HA.

2. IlpueM NOCTaHOBKU BONIPOCOB K TEKCTY UMEET CJIEIYIOLINM alropuT™:

- MEJIEHHO MTPOYUTATh TEKCT, CTapasiCh MOHATH CMBICI U3JI0’KEHHOTO;

- BBIJIEJIUTH KJIFOUYEBbIE CJIOBA B TEKCTE;

- HOCTapaThCsl MOHATh OCHOBHBIE UJIEH, HOATEKCT U OOLIUI 3aMbIces aBTOpa.

3. Ilpuem Te3upoBaHUs 3aKiIrovaeTcs B (pOpMyJIMPOBAHUM TE€3UCOB B BHUJE IMOJOXKEHUH,
YTBEPKACHU, BHIBOJIOB.

K »sTomMy MOXHO m00aBUTh M MHbIE HpUEMBl: INpueM pedepupoBaHus, IpHUEM
KOMMEHTHPOBAHUSI.

BaxHoll cocraBistomieil J1iroO0ro COJIMIHOTO HAYYHOTO HU3JaHMs SIBISIETCS CIIHCOK
JUTEpaTyphl, Ha KOTOPYIO cchblaaercs aBTop. [IpM BO3HMKHOBEHMHM HHTEpeca K KaKOH-TO
oOcyx/naeMoll B TeKCTe IMpobieMe Bcerja ecTb BO3MOXKHOCTh OOpaTUThCS K  CIHHCKY
OTHOCsIIeNcs K Hel aureparypsl. B 3Tom ciydae Bcsi mpobiiemMa kak Obl pa3OuBaeTcsi Ha
COCTABJISIOIME YaCTH, KaX1asd U3 KOTOPBIX MOYKET M3ydaThCs OTIENbHO OT Apyrux. IIpu stom
BaXHO HE TEPATH U3 BUIA OOIIUI KOHTEKCT U HE MOTPYXaThCsl Ype3MEPHO B JETAIHU, IOTOMY 4YTO
TaKUM 00pa3oM MOKHO HE YBUJETh TJIaBHOTO.

[loaroroBka K 3K3aMeHY JOJDKHA IMPOBOAUTHCS HA OCHOBE JIEKIIMOHHOTO Marepuaia,
MaTepHala MpaKTHUYECKUX 3aHIATUH C 00s3aTeIbHBIM OOpallleHUeM K OCHOBHBIM Y4eOHHKaM IO
Kypcy. OTO TMO3BOJUT HCKIIOYUTh OMIMOKM B TOHMMAaHUU MaTepuajia, OOJIErYuT €ero
OCMBICJIEHHE, IPOKOMMEHTHPYET MaTEPHUa MHOTOYUCIEHHBIMH IPUMEPAMH.

Memoouueckue pekomenoayuu 011 NOO20MOEKU K IK3AMEHY:

Ok3ameH B VIII-m cemectpe siBnsieTcs: GopMoil HTOTOBOrO KOHTPOJISI 3HAHUN U yMEHUM
00yJaromuxcs o JaHHOM JUCHUIUIMHE, TOJYYSHHBIX Ha JICKIHUX, MPAKTUYECKUX 3aHATUSAX U B
MIPOLIECCE CaMOCTOSITENbHOM paboTbl. OCHOBOM AJii ONpPENENEeHUs OLEHKHU CIYKUT YpOBEHBb
yCBOEHHsI OOy4aroIIMMUCS MaTepuana, MpelyCMOTPEHHOro JaHHOW paboueil mporpammoint K
9K3aMEHy JOMYyCKAIOTCS CTYACHTHI, HaOpaBmue 36 u Oojee OauIoB MO HUTOTaM TEKYIIEro U
IPOMEXYTOYHOro KOHTpoJsl. Ha sk3ameHe cTyaeHT MoxeT HaOpath ot 15 1o 30 6asos.

B mnepuon moarotoBku K 5Kk3aMeHy oOydaroliuecs BHOBb oOOpamfatroTcsi K ydeOHo-
METOAMYECKOMY MaTepually U 3aKpEIUISIOT MPOMEXYTOUHbIE 3HAHMUS.

[TonroroBka oOydaronierocst K 3k3aMeHy BKJIFOUAET TPH dTara:

— camocTodATeNbHas paboTa B TEUEHHUE CEMECTPa;

—  HEMNOCPEICTBeHHAass MOJATOTOBKA B JHH, MPEIIIECTBYIOUIME SK3aMEHY I0 TeMaMm
Kypca;
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— TIOATOTOBKA K OTBETY HA SK3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipu moaroToBke K K3aMeHy 00yYaroIIUMCs 11eJIecO00pa3HO MCMHOIb30BaTh MaTepUaIbl
JCKIHHA, y4eOHO-METOJUYECKUE KOMIUICKCh, HOPMATHUBHBIE JOKYMEHTHI, OCHOBHYIO U
JOTIOTHUTEIIBHYIO JTUTEPATypYy.

Ha sx3ameH BbIHOCHUTCS MaTtepuai B o0beMme, MPeayCMOTPEHHOM pabodel mporpammoit
yueOHOM TUCIUILIMHBI 32 CEMECTp. DK3aMeH MPOBOAUTCS B TUCbMEHHOM / YCTHOM (hopme.

[Tpu mpoBeneHun SK3aMeHa B MUChbMEHHOW (yCTHOH) (opme, BeayImii mpernoaaBaTeib
COCTaBJISiET 3K3aMEHAI[MOHHbIE OWJIETHI, KOTOpbIE BKIIOYAIOT B CeOsl: TECTOBBIC 3aJaHMUS;
TEOPETUYECKHE 3a/JaHusl; 3aJaud WM cuTyaruu. DopMyIHpOBKa TEOPETUYECKHUX 3aJaHHS
coBnajiaeT ¢ (GopMyIHPOBKOM MepeyuHs 3K3aMEHAIIMOHHBIX BOIIPOCOB, JOBEICHHBIX 10 CBEICHUS
o0yyaromuxcsi HakaHyHe SK3aMeHaAIMoHHOW ceccun. ConepkaHue BOIPOCOB OJHOTO Owuiera
OTHOCHUTCS K Pa3JIMYHbIM pa3jiesiaM MporpaMmbl ¢ Te€M, YTOOBI 0oJiee MOJIHO OXBATUTh MaTepHall
y4eOHOU JUCHUTIIIMHBI.

B ayautopuu, rae mpoBOIUTCS YCTHBIM 9K3aMeH, JOKHO OJTHOBPEMEHHO HaXOAUTHCS HE
0oJiee MIECTH CTYACHTOB Ha OJHOTO MPENoJaBaTeisi, IPUHUMAOIIETro 3k3aMeH. Ha moaroTosky
OTBeTa Ha OUJIET Ha HK3aMeHe oTBoaUTCS 40 MUHYT.

I pu poBeIeHAH MMCBMEHHOTO K3aMeHa Ha paboTy OTBOIUTECS 60 MUHYT.

Pezynbrar ycTHOrO (MMCbMEHHOTO) SK3aMeHa BHIPKACTCS OLICHKAMHU:

Ouenxa «omauunon— om 91 oo 100 6ann106 — TeOpeTHUIECKOE CONIEPIKAHUE KYpCca OCBOCHO
TIOJTHOCTBO, O€3 POOETIOB, HEOOXOMMBIE IPAKTHYECKUE HABBIKH PA0OTHI C OCBOCHHBIM MaTepHaIoM
cpopmupoBanbL. Bee npeycMoTpeHHbIie porpaMMoit 00yueHHs yueOHbIe 3a/JaHusI BBITIOJHEHbI, KaYeCTBO
MX BBITIOJTHEHUSI OLIEHEHO YKCIIOM OaIITOB, OJIM3KMM K MakcuMaiibHoMy. Ha sx3amene cryaeHt
JIEMOHCTPHUPYET NTYOOKHE 3HAHHS TIPELyCMOTPEHHOT'O MPOrpaMMOI MaTepraa, yMeeT YeTKO, TAKOHUYHO U
JIOTWYECKH MOCIIEZI0BATENLHO OTBEYATh Ha TIOCTABJICHHBIE BOIIPOCHL.

Ouenka «xopouion —om 81 00 90 6an7106 — TEOPETUUECKOE COZIEPHKAHKE Kypca OCBOCHO,
HEOOXOIMMBIE MPAKTUUECKHE HABBIKK PaOOTHI C(hOPMHUPOBAHBL, BHINOIHEHHBIE YIeOHbIE 3a/JaHUsT COZIEPKAT
He3HauYUTeNIbHbIE OIMOKU. Ha 3K3aMeHe CTy/IeHT IeMOHCTpUpPYET TBEPIOE 3HAHHUsI OCHOBHOT'O
(mporpamMMHOI0) MaTepHasa, yMeeT YeTKO, [PaMOTHO, O€3 CyIIECTBEHHBIX HETOUHOCTEH OTBEYaTh Ha
MIOCTaBJIEHHbIE BOIPOCHL.

Ouyenka «yoosenemeopumenvrno» — om 61 0o 80 6ann06 — TEOPETUIECKOE CONCPKAHNE
Kypca OCBOEHO HE IOJIHOCTBIO, HEOOXOAMMbIE MPAKTUUYECKHUE HABBIKM pabOThl chOpMUPOBAHBI
YAaCTUYHO, BBITIOJIHEHHBIC YUeOHBIE 3a/laHusl cojiepkaT rpyoObie ommOku. Ha sx3ameHe cTyneHT
JIEMOHCTPUPYET 3HAHHE TOJIBKO OCHOBHOT'O MaTepualia, OTBETHI COJIEp’KaT HETOYHOCTH, ciIabo
apryMEHTHPOBAHBI, HAPYIIIEHA MOCIEIOBATEIBFHOCTh N3JIOKEHHS MaTeprala

Ouenka «neyooenemeopumenvhoy — om 36 0o 60 60anrn06 — TEOPETHUECKOE
colepKaHWe Kypca HE OCBOCHO, HEOOXOIUMBbIE TPAKTUYECKHE HABBIKM pabOTHl HE
c(hopMHUPOBaHbI, BHITIOJHEHHBIE YU€OHBIEC 3aJaHHsI COJIEPKAT IPyOble OMIMOKH, JOMOTHUTEIbHAS
caMmocTosiTeNbHas padoTa HaJl MaTepUAIOM Kypca He TPUBEIET K CYIIECTBEHHOMY MOBBIIICHUIO
KauecTBa BBINOJIHCHUS y4eOHBIX 3afaHuii. Ha 3Kk3aMeHe CTyOeHT NEeMOHCTPUPYET HEe3HaHWe
3HAYUTEBPHOM YacTH MPOrpaMMHOTO Marepualia, CYIIECTBEHHbIE OMIMOKM B OTBETaX Ha
BONPOCHI, HEYMEHHE OpPHUEHTHUPOBAThCS B MaTepuane, HE3HAaHHE OCHOBHBIX IOHSATUHN
JACITUTUTAHBI
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8. MaTepuajJibHO-TeXHHYECKOE o0ecnevyeHne TN CIUIINHBI

8.1. Tpebosanua Kk mamepuanbHO-MEXHUUECKOMY 00ecneueHuro

Jdnsa  peanmzanmuu  pabodeidl NPOrpaMMbl JUCHUIUIMHBL HMEIOTCS CHENUaIbHBIE MOMENICHUS JUIs
NpPOBENEHUS 3aHATHH JIEKIHOHHOTO, JIa0OpaTOPHOTO M MPAaKTUYECKOTO THUIMA, TPYNIOBBIX H
WHIWBUAYaJIbHBIX KOHCYJIbTallUH, TEKYIIEro KOHTPOJS W NPOMEXKYTOUHOM aTTecTallud, a TaKKe
HNOMEIICHUST Ul CaMOCTOATENIbHOW paldOThl M TOMEIICHHS Ui XpaHEHHs W NPOPHIAKTHIECKOTO
oOcmyxxuBanus o0opymoBanusi. CrenuaibHble MOMEIIEHHS YKOMIUICKTOBAHBI CIEIHaTH3UPOBAHHON
MeOeNbl0 U TEXHUYECKUMH CPEeICTBa 00yUeHHS, CIYKAIUMHU IJIs1 TpeCcTaBIeHU HHPpOpMau OONbLION
ayAUTOPHUH.

Jns mpoBeeHus 3aHATHI JIEKIMOHHOTO THIIA UMEIOTCS JEMOHCTpAIoOHHOe obopynoBanue. [1o
JUCHUITIINHE «KpI/ICTaHHOXI/IMI/Iﬂ» HMCIOTCA MNPE3CHTAlMN IO OTACILHBIM TEMaM KypcCa, IMO3BOJIAIONIUC
Hauboee F3pPEeKTUBHO OCBOUTH MPEACTABIICHHBIN YIEOHBI MaTepHAlL.

MarepuanbHO-TEXHUYECKOe oOecrieueHne J1ab0paTOPHBIX 3aHATHH MO TUCIUILIHHE:

[Tpubop asns mpoBenenus sekrpodopesa
KonnykromeTp

pH metp

Beckl TexHnueckue

Pedpakromerp

Oo6opynosanue LIKII «PenTreHoBckas AuarHocTUKa MaTEPHAIOBY
KommnakTHbli HacTosbHBINA nopoukoBbiil qudpakromerp D2 Phaser. IIpousBoaurens:
Bruker AXS, T'epmanus; rox Beimtycka: 2011.

JlazepHblii aHanmu3aTop pa3mepa yactull Analysette 22. [IpousBogurens: Fritsch,
I'epmanus; roxa Boimycka: 2011.

PentrenodaroopectieHTHbIHN 31eMeHTHbIN aHanu3atop Cnexktpockad MAKC-GV;
[Tpoussoautens: HIIO «Cnektpon», PO, rox Beimycka: 2004.

[Torenuuoctar/ranpBanoctaT PAR 2273; [IpousBoautens: AMETEK, CIIIA; roa
BbIycka: 2006.

AToMHO-a6copO1oHHbIH criekTpomeTp AA6800; ITponsBoauTens: Shimadzu,
I'epmanus; rox Beimycka: 2006.

Onexrpoxumuaecknii komruiekc Autolab PGSTAT 30; [IpousBogutens: Eco-Chemie,
INomnanus; ron Beimycka: 2003, 2013.

Pabouas cranuus Labstar; [IpouzBoaurtens: mBraun, ['epmanus; roq seimycka: 2006.

HNK-®ypre cnexktpomeTplR-Prestige21; IIpoussoautens: Shimadzu, ['epmanus; roa
BbImycka: 2006.

Cxanupyromui snektponsbid Mukpockon Tescan VEGA3LMH ¢ EDX mukpo3onaom
JU1st xumuaeckoro ananusa. [IpousBoaurens: Tescan, Yexus; roa Boimycka: 2013.
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[Tpu npoBeneHUN 3aHATHH JIEKIIMOHHOTO/ CEMHUHAPCKOTO THIIA 3aHATHIA UCTIONb3YIOTCS:
JAUUEH3UOHHOE NPOZDAMMHOE 0DecneueHue:
Ilepeyenb TULEH3MOHHOTO TPpOorpaMmMHoro odecneuenusi KbI'y 2022

Cpok
HaumeHoBaHue NporpamMmbl, IpaBo Crtpana JAeicTBUA
Ne HCII0JIb30BAHUS KOTOPOH NPOUCXO0K- nporpam- Koxa-Bo
NPEI0CTABJISIETCS JMeHHs MHOT'0
odecrneyeHHst
Jlunensus Ha mporpaMMHOE oOecTieueHne
CPEICTB aHTUBUPYCHOW 3aIlIUTHI
Kaspersky Endpoint Security ans 6msHeca ?CCHHCK&H 12 Mecsies 1300
- Cranpaptabiii Russian Edition. 1000- cacpanus
1500 Node 1 year Educational Renewal
License (KL4863RAVFQ)
JluneHsust Ha 0PUCHOE MPOrPAMMHOE
Poccuiickas
obecretene OeccpouHO 1300
denepanus
MoitOduc CrangapTHBINH
JlunieH3us Ha mporpaMmMHoOe obecTieueHue
JUTS TIOMICKA 3aMMCTBOBAHUIA B TEKCTOBBIX
& Poccuiickas
JIOKYMEHTaX PaclpoCTpaHEHHBIX 12 MecsLes 1
¢dbopmaroB deneparys
Anturmmaruar BY3 (2000 mpoBepok)
Jlunensus Ha yueOHYyIO CUCTEMY
ABTOMAaTHU3UPOBAHHOTO NMPOSKTUPOBAHUS Poccuiickas " .
MeCSIIEB
(CAIIP) Oenepauus
«"pauus»
CRM-cucrema
Poccuiickas 12 19
[Iporpamma ana 9BM "1C-butpukc: denepanms Mecsnes
VYnpasnenue caitroM". Jlunensus Ctapt
[IpaBa Ha mporpaMmmMHOe oOecrieueHue
YHHUBEpCalIbHast CUCTEMA IS
BCECTOPOHHEI0 CTATUCTHYECKOTO aHaI13a
P CLIA 12 Mecsiues 1
Y BU3yaJdu3aluu JaHHBIX Ha 500
MOJIb30BaTENEH.
Statistica Ultimate Academic for Windows
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10 Russian/13 English na 500
noas3oBateneit JlokanbHas Bepcust
(Named User) ["ogoBast muneH3ust
[IpaBa Ha mporpamMmHOe oOecTieueHre
CPEACTBO Pa3pabOTKH
7. CIIA 12 mecsueB 34
Embarcadero RAD Studio Concurent
Academic Edition 1Year Term License
[IpaBa Ha mporpamMmHOe ObecTieueHne AIis
g pabotsl ¢ PDF-nokymenTamu. Poccniickast 12 MecsLeB 15
®Denepauus
ABBYY FineReader 15 Business
[IpaBa Ha mporpamMmHOE OOecTIeueHre s
BeJICHUS OyXTaJITepCKOrO M HAaJIOrOBOTO
yaera Poccuiickas
9. o 12 mecsiieB 16
1C:byxranrepus rocy1apcTBEHHOTO cAcpanui
yupexaenus 8 [TIPOD. DnekTpoHHas
MOCTaBKa
JIunensus Ha mporpaMMHOE CPeACTBO-
BHJCOPCAAKTOP Poccuiickas
10. o OeccpouHO 70
Movavi Bugeopenakrop 15 SE Academic cAcpatni
Edition
Jlunensus Ha mporpaMMHOE CPEACTBO IS
3amucH (3axBaTa) BUJICO C DKpaHa Poccuiickas
11. o OeccpouHO 70
Movavi Screen Capture Pro (Movavi cAcpanus
Screen Recorder)
[Tnardopma s mpoBeneHNs BEOMHAPOB Poccuiickas
12. o 12 mecsiieB 1
Vuebinar cAcpanui
HToro o0mmii pasmep JUIEH3HOHHOTO BO3HATPAKAEHUS:

8.2 Ocobennocmu peanuzayuu OUCYUNIUHDBL 01 UHBATAUOO8 U JIUY C
02PAHUYEHHBIMU 803MONCHOCHAMU 300P068bA

HJ'ISI CTYACHTOB C OrpaHHMYCHHBIMH BO3MOXHOCTSAMU 3A0POBbS CO3JIaHBI CIICIIUAJIBHBIC
yCiioBus g  TIOJIYYCHUSA O6pa3OBaHI/I$I. B memsax AOCTYIIHOCTH TIIOJIYYCHHS BBICHICTO
06pa30BaH1/15{ oo 06p330BaTCJ'ILHLIM nporpamMmmamMm HMHBAJIMIAMU W JIMOAMHU C OI'PaHUYCHHBIMU
BO3MOXKXHOCTAMHU 3JO0POBbs YHUBCPCUTCTOM o0ecreuynBacTCs:
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1. AnbpTepHaTHBHas Bepcus oOQUIMAIBLHOTO cailita B cetn «MHTEpHETY miIA
cI1a0OBUISAIINX

2. 171t ’HBAaTUIOB C HAPYIICHUSIMU 3peHUS (CTaOOBUISIINE, CIICTIBIC)

- MPHUCYTCTBUE ACCHUCTEHTA, OKAa3bIBAIOIIETO OOydaromeMmycs HEeOOXOIMMYIO TOMOIIb,
nyOIMpoBaHHE BCIYX CIPABOYHOM HMH(GOpPMAIMKA O pPACIHUCAHUM y4eOHBIX 3aHATHH; HaIW4HE
CPEICTB JUISl YCHJIGHHS OCTaTOYHOTO 3peHHs, OpallieBCKOM KOMIBIOTEPHONM TEXHHKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBHU3yaJlbHOTO JOCTyNa K HWH(OpMalWW, pPOrpaMM-
CHUHTE3aTOPOB PEYH U JAPYTrUX TEXHUYECKUX CPEACTB MpueMa-nepenaun yueOHoi napopmaiuu B
JOCTYMIHBIX (popMax Jyis CTYJIEHTOB C HAPYLICHUSIMH 3PEHUS,

- 3aJJaHMs JUIS BBITIOJIHEHHS HA 9K3aMEHE 3a4UTBIBAIOTCSI ACCUCTEHTOM;

- MHUCHMEHHBIC 3a/JaHUs BBHITIONHSIOTCS Ha Oymare, HAJUKTOBBIBAIOTCS ACCHUCTCHTY
00ydJarommmces;

3.8 WHBAIMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI IO CIIYXY
(cmabocnplianue, rIyxmue):

- Ha 9K3aMEHE MPHUCYTCTBYET ACCHUCTEHT, OKa3bIBAIOLIUI CTYIACHTY HE0OXOAUMYIO
TEXHUUYECKYI0 TIOMOIIb C Y4YeTOM HHAMBHIYAJIbHBIX OCOOCHHOCTEH (OH MOMOraeT 3aHATh
pabouee MeCTO, MepeABUTaThCS, MPOUYUTATh U OPOPMHUTH 3a/laHUE, B TOM YHCIIE 3alUChIBas MO
JTUKTOBKY);

- 9K3aMEH MPOBOJIUTCS B MUCBMEHHOH (opme;

4. JIns MHBAIAIOB W JIMI[ C OTPAHWMYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbBS, MMEIOIIUX
HApYyIICHUST OTMOPHO-JIBUTATEIBHOTO arapara, CO3AaHbl MaTepUAIbHO-TEXHUYECKHE YCIOBHUS
o0OecreunBaroIie BO3MOXKHOCTh OECHPENsITCTBEHHOTO JOCTyna oO0y4aroumxcs B y4yeOHbIE
MOMeIeHUsI, 0OBEKTy MUTaHHs, TyaJeTHbIE U JpYrue TOMEUICHHs YHHBEPCHTETa, a TaKke
npeObIBaHMs B YKa3aHHBIX MOMEIICHUSIX (HATHMYUE PACIIUPEHHBIX JIBEPHBIX MTPOEMOB, TOPyUYHEH
U IPYTUX MPUCTIOCOOTIEHHI).

- THCbMEHHbIE 3aJ]aHMs BBIMOJHIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MIPOrPaMMHBIM 00€CIIEYCHUEM HITH HAIMKTOBBIBAIOTCS ACCHCTEHTY

- 10 YKEJIAHWIO CTY/IEHTA YK3aMeH IPOBOJUTCS B YCTHOU (hopme.

OOyuaromnmecs: U3 4rcia JIMI ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbBsI 00€CIICYEHBI
AJICKTPOHHBIMU 00pPa30BaTEIBbHBIMU pecypcamMu B (hopMax, aJanTHPOBAHHBIX K OTPAHHYCHUSM
WX 3/10POBBSL.
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JIucT u3aMeHeHunit (1OMOJTHEHH )

B paboueii mporpamme muciumnasl b1.B.05.04  «Kpucrammoxumus»
o HanpapyieHuto moarotoBku 04.03.01 Xumus (ITpodwits moaroroBku BeicokoMomnekynspHbie

COEJIMHEHUS)

Ha 2022-2023 y4eOHBbIi rof

n/n

daement (myHkr) PII/]

IlepeyeHb BHOCUMBbIX U3MEHEHUI
(momoJiHeHHUit)

IIpumeuanue

OO6cyx1eHa U peKOMEH0BaHa Ha 3ace/IaHnU KadeIpbl HEOPraHUYECKON U PU3NUecKol XUMUN

IMPOTOKOJ Ne OT «

3aBeayromuii kadenpoit

»

2022 r.

X.b. Kymxos
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Hpuaoxenue 2

PacnipenesieHne 6a/1/10B TeKYIIero U pPy0e;KHOT0 KOHTPOJIS

Nen Buod Koumpois Cymma 6annos
/n P Obwas cymma | 1-a mouka 2-amouxka | 3-a mouka
Ilocewenue 3anamuii 00 10 oannos 00 3 0. 00 30. 00 46.
Texyuuii Koumpov: 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
Omeem Ha npakmuyecKkux om () 009 6. om00036.| om0Ooo36.| om0ado36.
3AHAMUAX
Buinonnenue nadopamopueix | 10 12 6annos 40. 46. 406.
pabom
Boinonnenue  camocmosmenvruix
3a0anuii (peuienue 3a0ay)
om () 0096. om00036. |om00o36 |om0odo36
Hanucanue Kypcoeoii pabomul
om () 0096. om00036. |om00o36 |om0oo36
Pybesxicnuliit KoOHmpoJib 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTHPOBaHUE ot 0- 1o 96. ot 0- 10 36. | ot 0- 1o 36. | ot 0- mo 36.
KOJUJIOKBUYM ot 0 mo 126. or0m046.| or0mo46.| or0m046.
Hmozo cymma mexkywiezo u
pybescnozo Konmpons 00 706annoe 00 2306. 00 236 00 246
OIIEHKA «Y/IOBJIETBOPUTEIbHO»
He MeHee 36 0. He meHee 12 | He MeHee 12 HE MEeHee
0. 0 126
OI[EHKA «XOPOIII0» menee 70 6.
(51-696.) MeHee 23 6 | wmenee 236 | wmenee 240
OIIEHKA «OTJIUYHOY
He meHee 70 0. He MeHee 23 | He meHee 23 HE MEHEee
0. 0 246
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IMpuioxenue 3

Llkana oyenusanun nnanupyemuix pe3yibmamos 00yueHus

Texkymmii U py0e:xHbIiH KOHTPOJIb

CemecTp HIxana oueHuBaHus
0-35 6amoB 36-50 6an10B 51-60 6an10B 61-70 6an10B
Bropoii | Yactnunoe mnocemenue | [Tonnoe nimm gactuanoe | [lonHoe nmy | ITomHoe
ayUTOPHBIX  3aHATHH. | IMOCEIIeHUE YaCTHYHOE MOCeIeHNe
HeynosnerBoputenbHoOe | ayIUTOPHBIX — 3aHSITHH. | MOCCIICHUE ayIUTOPHBIX
BBIIIOJIHEHHE YactuuHoe ayIUTOPHBIX 3AHITHM.
JOMAIIHETO 3alaHuA. | BBIIIOJIHCHHEC 3aHATHH.
[Inoxas moOATOTOBKAa K | JOMAITHETO  3aJlaHUA. Ionroe
OayThbHO-peHTHHTOBBIM | YacTHyHOE Tonnoe BBITOIHCHHC
MCPOIIPUATHAM. BBIITIOJTHCHUEC 3aI[aHI/II71 BBITOJIHECHIE AOMAIIHETO
CryaeHnt He | Ams  camocTosiTenbHoit | AOMAIIHETO 3a/laHHAL.
JIOMyCKaeTcs K | paboTsl, TecToBbIX | SAHAHMA. Binontenne
MIPOMEKYTOUHOU 3aJlaHdi, OTBEThl Ha 3aaHun AL
Brmonnenye CaMOCTOSITEIbHON
aTTecTaluu KOJUIOKBUYME Ha N
3a1aHui JIS | o6 ornl
OUCHKY CaMOCTOSITEIILHON P ’
«YIOBJIETBOPUTEIHHOY. A60TEL  TECTOBBIX TECTOBBIX
p > 3aJlaHAM, OTBETHI
3aJaHMHd,  OTBETHL | Lo 1oy OKBHyMe
Ha KOJUIOKBHYME Ha | L. OlIeHKY
OLICHKY «XOPOLUO». | (oo
IIpome:kyTouHas aTTecTauus
Cemectp [Ixana oneHuBaHUA
HeynoBneTrBoputenbHo | Y 10BIETBOPUTEILHO Xoporio OTnuaHO
(36-60 GaoB) (61-80 6amoB) (81-90 6amnoB) (91-100 6amroB)
Bropoit | Ctynent umeer 36-60 | Ctynent umeetr 36-50 | Crygent umeert S51- | CtyneHt umeer 61-

OaJuIOB IO

TEKYIIETo

OJIH BOIIPOC.

OajuIoB 110

TEKYIIETo

UTOraM
PyOEKHOTO KOHTPOJIA,

Ha 3J3K3aMCHC HC Jall
IIOJIHOT'O OTBETA HH Ha

Crygent umeetr 36-45
AToraM

pyOeXKHOTO KOHTPOJIS,

0aJuloB M0 MTOraMm
TEKYLIETro u

pyOeXKHOTO KOHTPOJI,

Ha OK3aMCHE Jall
IIOJIHBIN OTBET Ha
OJJUH BOIIPOC n

YaCTUYHO OTBETHJ Ha
BTOPOIl.

Crynent mmeet 46-60

OaJUIOB IO MTOram

60
HATOTaM TEKYILEro U

OaJuloB 1O

pyOexHOro
KOHTPOJIA, Ha
9K3aMeHe Jan

HOJHBLIA OTBET Ha
OAWH BOIPOC U
YaCTUYHO OTBETHII

Ha BTOpPOH.

Crygent umeer 61

70
UTOTaM TEKYIIETOo H

OaJuIoB o

pyOexHOoro
KOHTPOJIA, Ha
JK3aMeHe Jan

MOJHBIA  OTBET Ha
06a Borpoca.
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Ha  DK3aMeHe  fJal
MOJHBIA OTBET TOJBKO
Ha OJIUH BOIPOC

TEKYIIETO "
pyOeXHOTO KOHTPOIS,
Ha  9JK3aMeHe  Jal
MOJHBIA  OTBET Ha
OIWH  BOIPOC  WIH
YaCTMYHO OTBETWJI Ha
00a Borpoca.

CTyIeHT HMeeT T0
UTOTaM TEKYIEro u
PyOEKHOTO KOHTPOJIS
61-70  GammoB  Ha
9K3aMeHe  He  Jal
MOJTHOT'O OTBETA HU Ha
OJTUH BOTIPOC.

— 65 OammoB 1O
UTOTaM TEKYIIEro U

pyOexHOro
KOHTPOJIS, Ha
IK3aMEHE nan

[OJIHBIA OTBET Ha
OIMH BOIPOC H
YACTUYHO OTBETHII
Ha BTOPOH.
CrynenT nmeet 66-
70  OamioB 1O
WTOTaM TEKYIIEero U

pyOexHOrO

KOHTPOJIS, Ha
JK3aMEHE an
TTOJIHBIN OTBET

TONBKO Ha OJHH
BOIIPOC.
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