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

[lenpto M3ydeHUs NUCUUIUIUHBI SIBISETCS OCBOCHHE OOIIMX IPHHIUIIOB
OTMCaHUS KPUCTAJUTHUECKUX CTPYKTYP, TECOPUHU BaXHEHIIINX
KPUCTANIOXUMHUECKUX  SABICHHA W OOOOIIEHHOW  KPHUCTAJUIOXUMHH,
paccMaTrpuBaolieil  MHOrooOpaswe KOHIECHCHPOBAHHBIX (a3 C  pa3IM4HOM
CTPYKTYpOM, u3ydeHne (PU3NKO-XUMHUIECKHX METOJIOB UCCIETOBAaHUS KPUCTAIIOB.

3aayamMy TUCLUIUIMHBI SIBIISIOTCSL:

-M3y4YEHUE UCTOPUU PA3BUTHUS KPUCTATUIOXUMHUU;

-MIOJY4YeHUE COBPEMEHHBIX NPEJICTaBICHUH O CBOICTBaX aTOMOB U
OCHOBHBIX (paKTOpax, ONPEAENIAIOIINUX CTPYKTYPY KpUCTAILIA;

-CBSI3b CTPYKTYPHI ¢ (PU3UKO-XUMUIECKIMH CBOMCTBAMHU KPUCTAJLIOB;

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

- TMOTYYCHHE 3HAHUNA O KPUCTAJUIOXMMHH BKHEHUIINX MOPOA000Pa3yIOIINUX
MUHEPAJIOB; KPUCTAJUIOXMMHMUYECKas MHTEpHIpeTals MHUHEpanooOpasyrolmx u
T€OXUMHUYECKUX MPOIIECCOB.

- TpUOOpETeHHE HABBIKOB I€IarOTUYECKON M BOCHHUTATEIBHON EATEeILHOCTH
yIOBJETBOPSIONIMX TpeOoBaHUsAM TpodeccruonanpbHoro cranmapta  «llemaror
(memarormueckas NIEATENbHOCTh B cepe AOIIKOIBHOTO, HadalbHOTO OOIIero,
OCHOBHOTO OOIIIETr0, CpeAHero ooIero odpa3oBaHus) (BOCIHUTATENb, YUUTEIb)»
yTBEPKJICHHBIN iprka3zoM Muntpyna Poccuu ot 18 oktsi6pst 2013 r. N 544#H

2. Mecro mucuumiaunnsl B crpykrype OOII BITIO

JucuunnuHa «KpucTamnoxuMus» OTHOCHUTCS K BapUaTUBHOW 4YacTH U
m3ydaerca B 7 ceMecTpe crylaeHtamu HamnpasieHHOCTh 04.03.01. Xumusd
(ITpodunu moaroroBku — Heopranwueckass XUMUS U XUMUS KOOPIUHAITMOHHBIX
COCAMHEHUN. XHUMHUs OKpYXKarloIlled Cpelapl, XUMHUYECKass DJKCIepTh3a U

AKOJIOTHYECKast 0€301MacHOCTh ).



Jucunmummaa  «Kpucrautoxumus»  COIEpKaTelbHO  B3aUMOCBSI3aHA €
mucuuiimHamu  «Beicmas Matematukay, «®Pusuka», «CTpoeHue BEECTBa» H
npogeccuonanpHoro nukiia «KBanrosas xumusy, «Heopranndyeckas XuMus».

Jlo wn3ydeHMs AUCIMIUIMHBL «KpucTamuioxumus», CTYIAEHTHI JTOJKHBI
IOJTy4aTh 3HAHUS [0 OCHOBHBIM pa3zieslaM MaTEMaTUKU U (PU3UKHU, a TAKXKE IPYruX
XUMHUYECKUX TACHUIIMHBL, KOTOPBIE U3y4aroTcs Ha 1-2 Kypcax.

3HaHUsA, YMEHHS W HaBbIKM, NPUOOpPETEHHbIE B TMPOILECCE H3YUCHHUS
JucHUMIUIMHBL «KpucTamioxumMus HE0OXO0AUMBI [ TITyOOKOTO OCBOEHUS JIPYTUX
XUMHAYECKUX JUCHUIUIMH, a TaKXKe JHUCIUIUIMHBI MaTEMaTHYEeCKOTO U
€CTECTBEHHOHAYYHOT'O LIUKJIA.

W3ydyeHne HaHHOM NWUCUUIUIMHBI HANpaBiICHO Ha OCBOEHHE OOOOILEHHBIX

TPYJIOBBIX (PYHKIMI

IIC «Ilemaror (memarornyeckas JIEATEILHOCT, B cdepe JIOIIKOIBHOTO,
HayaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOmero oOpa3oBaHUs)
(BocmiMiTaTellb, YYMTEIb)» YTBEP)KICHHBIM mHpHukKa3zoM MuHTtpyna Poccum ot 18
okTsa0pss 2013 r. N 544n OT® - [Ilemaroruveckas AeSTEILHOCTb IO
MIPOCKTUPOBAHMIO U PeaTM3aIlii 00pa30BaTEIbHOTO MPOoIecca B 00pa3oBaTEIbHBIX
OpraHu3alusIX JOMIKOJILHOTO, HA4aIhbHOTO OOIIEeTr0, OCHOBHOTO OOIIIET0, CPETHETO
oO1iero oOpazoBaHus

3. TpeOoBaHUs K YPOBHIO OCBOEHMSI COAEPKAHUA TUCHUIIIIMHBI

B pe3ynbTaTe ocBO€HHE TUCIUTIIIMHBI 00YYaIOIIUNACS TOJKEH:
obnadams 0b6wenpopeccuoHarbHbIMU KOMIEMEeHYUIMU.

-BJIaACHUCM HaBBIKaMH IMPOBCACHUA XUMHUYCCKOI'O OKCIICPUMCHTA,
OCHOBHBIMHM CHHTCTHUYCCKUMHU MW AHAJIIMTHYCCKMMHN MCTOJAaMH IIOJIYUYCHUA U

UCCIIEIOBaHUsI XUMUYECKUX BellecTB U peakuuii (OI1K-2);

obiad0amo npopeccUuoHaIbHbIMU KOMNEMEHYUMU.:



-CIIOCOOHOCTBIO BBITIOJHATh CTAHIAPTHBIC OTEPAMHA 0 MPeIaraeMbIM
meroaukam (I1K-1);

-CIIOCOOHOCTBIO TPHUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHS XUMHUYECKOW HAYKH TMPH aHAIW3E MMOJTYYCHHBIX
pesyabraroB (11K-4);

-BJIaJICHUEM  METOoJlaMU  O€30MacHOro  OO0pallleHus C XUMHYECKUMU
MaTepHaIaMH ¢ YIeTOM UX GU3HIECKUX U XumMudeckux cBoicTB (I1K-7);

B pesynbTaTte u3ydeHusi IUCUUILTMHBI CTYIEHT JI0KEH:

-3HaTh TEOPUIO CTPOCHUS KPHUCTAUIOB M YaCTUYHO YIOPSIOYCHHBIX
KOH/ICHCUPOBAHHBIX (a3 M CXeMy Ki1acCu(UKaIMKU CTPYKTYpP B OCHOBHBIX KJaccax
XUMHUYECKUX COCTUHEHUH.

-MIOHUMATh  TPUHIUIIBI ~ NPUMEHCHHS  JU(PPAKIIMOHHBIX  METOJOB
UCCJICIOBAHUS KPUCTAUIMYECKUX CTPYKTYp U HCIIOJIb30BaHUE HWH(OpMaIu,
MOJIy4aeMOM STUMU METOIaAMH.

-yMETh HCIIOJIb30BAaTh JAHHBIE MO ATOMHOMY CTPOCHHIO KPUCTAJIOB IS
u3ydeHus: (QU3MUECKUX W XHUMHYECKUX CBOWCTB KPUCTAJUIMYECKUX BEIIECTB U
MOSICHUTH (PU3UYECKUE OCHOBBI TaKOH CBS3H.

-BJIaJICTh METOJaMU HCIIOJIB30BaHUS CTPYKTYPHBIX JAHHBIX (B TOM YHCIIC
OaHKU JaHHBIX) B XUMUYECKOM HCCIIEAOBAHUH, BIAJIETh TPYIOBBIMU (DYHKIIUSIMU B
cootBeTcTBUM ¢ [IC «llegaror (memarormueckas HOeATEIBHOCTH B cdepe
JIOIIKOJILHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOIO OOIIETO, CpPEeIHEro oOIero
oOpa3oBaHus) (BOCHUTATENb, YYUTENb)» YTBEP)KIEHHbIM NpukazoM MuUHTpyaa
Poccun ot 18 oktsi6ps 2013 r. N 544n T® - A/01.6 Oobmenenarorunyeckas
dbynkuus, A/02.6 BocnurarensHas nearenbHOCTh, A/03.6  PaspuBaromas
nesrenbHocTh, B/03.6 Tlegarornueckas NeATeNbHOCTh MO pealu3aldyd NporpaMm

OCHOBHOTO U CpeJIHEro o011ero oopa3oBaHus



4. Copep:kaHue U CTPYKTypa AUCHUILIHHBI.

Taomuma 1. TUCIUIUIMHBL  «KpucTamoxumus» — nepedyeHb

OLICHOYHBIX CPeACTB M KOHTpoiupyeMbix kommneteHnuii (OIIK-2, ITK-1, I1K-4,
[1K-7).

Conepxanue

Kopn
KOHTPOJ
HaumeHoBaHue upyewon HaumeHnoBanue
Ne Conep:xaHue pasjena Kommere
pasuesa — OLIEHOYHOT'0 Cpe/icTBa
(uu ee
4acTH)
1 BBenenue. IIpeamer u 3amaun | OIIK-2 | KomnokBuywm,
PeHTFCHOCprKTypH KpUCTAJNIOXUMHHU. O‘-IepKI/I TECTUPOBAHUE,
BIN aHaJIMN3 — | ucropuu kpucrammoxumun. | 1K-1, (bpoHTATEHEIH
OCHOBHOM Kpucramnoxnmus cpeau
IIK-4 OIIpocC,
HKCHEPUMEHTAIbHBl | IPYTUX HAayK O BEILECTBE. ’
i MeTo] | OcHOBHBIE ACIEKTBI K7 TpaKTHICCKHE 1
KPHUCTAIUIOXUMHUHU KPHUCTAIUIOXUMHHU } 11a00paTopHeIe
3aHATUS, SK3aMEH.
2 3aKoHbI [lonsiTHE cUMMeETpUHN. [IK-1, | KomiokBuym,
reoMeTpUUYECKON 3aKphIThIE ONEPALUU U TECTHPOBAHHE,
KpUcTauIorpaduu. | SJIEMEHTHI CHUMMETPHH. 11K-4 (pOHTATEHBI
Cummerpus CemMelicTBa TOYEUHBIX Py ompoc
MOJIEKYI. cUMMeTpuu. MexayHapoiHas ’
CHUMBOJINKA U CUMBOJINKA TpaKTHHCCKHe 1
llenduca. nabopaTopHbIe
3aHSTHSL, SK3aMEH.
3 IIpocrpancTBenHass | IIpocTpaHcTBEHHAs peleTka. OIIK-2 | KomnokBuym,
peuicTKa 1 prrIHBI TPAHCIALONUH. TECTUPOBAHUE,
kpucramorpapuyec | CUMBOIIBI IpaHel u pedep (bpOHTATBHEI
KHE CUCTEMBI KpucTaIoB. TpaHCIAIMOHHbBIE ompoc
rpynns! bpass. OcHOBHEBIE ’
CBOMCTBA KPHUCTAJUIOB TpaKTIICCKHE 1
BBITCKAIOIINE U3 PELIETIATOTO nabopaTopHbie
cTpoeHusi. Makpockonuueckue 3aHATHS, DK3aMEH.
XapaKTEPUCTUKHU KPUCTAJIOB.
4 Cummerpus OcHoBbl Teopuu rpynn. Tunsr | [1K-4, | KommokBuymMm,
KpHUCTAJIJIOB IpyIn CHMMETPHH. TECTHPOBAHHE,
ITK- .
Knaccudukarys TO4eqHBIX 7 (bpOHTATBHBI
rpynn. OTKpBITHIE ONIEpALMK U ompoc
3JIEMEHThl CHMMETPHH. ’
CuHronnu. 3aBUCHMOCTb TpaKTiaccKue 1
(hU3UIECKUX CBOMCTB 1abopaTopHbIe
KPUCTAJIJIOB OT X CUMMETPUU




3aHATHS, DK3aMCH.

OcCHOBBI Judpakiust peHTTeHOBCKUX [1K-4 KonnokBuym,
PEHTICHOCTPYKTYPH | Jiydel. MeToabl perucTpanuu. TeCTUPOBAHUE,
Oro a”ajusa yCJ‘IOPI/Iﬂ Jlays. Unpekcel (bpoHTATBHEI

CepUil y3JI0BBIX CETOK U ompoc,

MEXKIIJIOCKOCTHBIE PACCTOSIHUS.

VYpaBuenus bparra-Bynbda. TpaKTHacCKue 1

PentrenodasoBblii aHATH3. 11a00paTopHEIe

OcHoBHBIE 3TaIlbl aHATU3a 3aHSTHSL, SK3aMEH.

CTPYKTYpPBI KpHCTAJLJIA.

Omnpenenenue peleTku U

CUMMETPHUU KPUCTATUIMUECKON

CTPYKTYpBbI

Onucanue u Crepeomerpuueckas [IK-4. | KomiokBuym,
CUCTEMaTHKa KJ1acCU(UKaLUs CTPYKTYD, TECTHPOBAHHE,
KPUCTAJUTMYECKUX KOOP/IMHALIMOHHOE YHCIIO, (bpOHTATBHBII
CTPYKTYp KOOPAMHAIIMOHHBIN MOJIUAAP. ompoc,

CTpyKTypHBIE €UHULIBI

Kpuctauia. MOTUB CTPYKTYpBI. TpAKTHHCCKHC 1

CTpYKTYPHBIH THIL. nabopaTopHbIe

[Tonus apuyeckuii MeTO 3QHATHUS, DK3aMCH.

M300paKeHUs CTPYKTYP.

Onucanue CTpyKTyp B TEpMax

1IAPOBBIX YITAKOBOK U KJIAJOK.

Xumudeckas cBsi3b B | OOImIuMiA B3I HA IPUPOTY I1IK-4 KomnokBuym,
KpUcCTaJIax. XUMUYECKOM CBS3U B TECTHPOBAHHE,
Kpucrannoxumuuec | kpuctamiax. Cucremaruka (bpoHTATBHBI
KHE PainyCBhl. KPUCTAJNINYECKUX CTPYKTYp IO onpoc,

THILY CBASH. MPAaKTHYECKHE U
nabopaTopHble
3aHSTHSL, DK3aMEH.

WNonnas mozeins u CTpyKTypHBIE TUIIBI [1K-4 Komnoksuym,
TEOpHUs PELLETKH. KPUCTAJNINYECKHUX PELIETOK C TECTUPOBAHHE,
OHeprus MOHHOM CBS3bI0. DHEPrHsl (bpoHTANBHBII
KPUCTAJTINYECKUX VMOHHOH PELIETKU. Y paBHEHUE ompoc
cTpykTyp. MoHHBIE bopua-Jlanne. Lukn bopHa- ’
pannychl I'aGepa. YpaBHeHue TpaKTHHeCKHe 1

Kanycrunckoro. NabopaTopHbIe

Knaccudukanus: 3aHSTHS, SK3aMEH.

M30JIeCMUYECKUE,

AHU30/JIECMUYECKUE U
M€30/IECMHUYECKHUE CTPYKTYPBI.
Boja B cTpyKTypax HOHHBIX
KpucTauioB. MoHHbIe
panuycsl. [IpaBuna Marnyca.
®u3nYeCKre CBOMCTBA HOHHBIX
KPUCTAJLJIOB.




9 | KoBasienTtHas cBsizb | OOBsACHEHHE IPUPOIBI [1K-4 Komnoksuym,
B KpHCTaJlIax. KOBQJICHTHOM CBSI3U Ha OCHOBE TECTHPOBAHHE,
Teopus teopuu BCY u MOJIKAO. (bpoHTATbHBI
HalpaBJIEHHBIX HanpaBneHHOCTh KOBaJICHTHOM ompoc
BaJICHTHOCTEH. CBSI3U M (pOpPMa MOJICKYJI. ’
KoBanenTtHble Bo3MmoskHOCTH npesicka3anus TpaKTHHCCKHC 1
paanychl. TeOMETPUIECKON (POPMBI JabopaTopHbIe
MoJekya o ['mitecnu. 3aHATHA, 3K3aMCH.
KoBaneHnTHsie paguycsl.
dusnyueckue CBOCTBa
KPUCTAJNINYECKUX CTPYKTYp C
KOBAJIEHTHOM CBs3b10. CBA3H,
IIPOMEXKYTOUHBIE MEXKAY
MOHHBIMU Y KOBAJICHTHBIMHU.
CreneHb MOHHOCTH CBSI3U
10 | Merammueckas Crpykrypsslie Tunsl. [Ipunnun | [1K-4 KomnokBuym,
CBsI3b. 30HHAS IUIOTHEWILIEH YITaKOBKHU. TECTUPOBAHUE,
SHepreTuyecKas OHeprust MeTaJuIMYECKUX (bpoHTATEHEIH
CTPYKTypa CprKTyp.uTI/IHI)I ompoc,
KpHUCTaJIa. B3aUMOJICHCTBUS METAJIIOB
HNHTepMeraummueck | Apyr € Ipyrom. TpaKTHICCKHE 1
W€ COCIUHECHUS. Merasutnyeckue paanychl. 11abopaTopHbIC
Meraunueckue [Tepexon oT MeTaINIMYECKON K 3aHATHA, DK3aMEH.
panuychl KOBQJICHTHOM CBSI3H.
11 | UBomopdusm. Tunsl | DMOupuueckue npaBuia [1K-4 KomnokBuym,
TBEPJIBIX PACTBOPOB. | H30MOpdU3Ma. TECTHPOBAHHE,
Knaccudukanms (DPOH-TANBHBIH
nzomopdusma. OCHOBHBIE ompoc
(GU3UKO-XUMHUYECKHE U ’
TEPMOAMHAMHUYECKUE TpaKTiaecCcKue 1
MPUHIIMITBI TEOPUH NabopaTopHbIe
nzomopdusma. TBepzbie 3aHATHA, IK3aMCH.
pactBopsl. [Ipenen
M30MOP(HOI 3aMECTUMOCTH U
MopdoTponus.
12 | [omumopdusm u Knaccudukanus I1K-4 Komnoksuym,
MMOJINTUTIU3M nonumopduzma. Pa3zoBbie TeCTUPOBAHHE,
nepexobl. CBA3b } (DpOHTANBHBI
TEPMOAMHAMHUYECKHUX CBOWCTB ompoc,
CO CTPYKTypaMu
MOJIMMOP(PHBIX MOAUDUKAIIHIA. TpaKTHICCKHE 1
TIOIHTHITHSM. nabopaTopHble
3aHSTHSL, DK3aMEH.
13 | PeanbHble Bo3HukHOBEHME U pOCT [1K-4 Komnoksuym,
KpHUCTAJLJIBL. KpuctamioB. CriocoOb TeCTUPOBAHHE,
Jucnokanus o0pa30BaHMs KPUCTAJIOB. (bpOHTATEHEI
HedekTsl cTpoeHus ompoc,

KpUCTAIIOB. [[ncinokanuu.

IMMPAKTUYCCKUC U




nabopaTopHbIe
3aHSTHSI, SK3aMEH.
14 | Kpucraimoxumuuec | Kpucrasmoxumuueckue [1K-4 KomtokBuym,

KHe CTPYKTYpbI METAJIIOB (M€elb, TECTHPOBAHHE,

3aKOHOMEPHOCTH B Mar"ui, o->Keneso). (bpOHTATBHBI

MePUOINYECKON CTpyKTypbl OMHApHBIX ompoc

cCHCTEME coenunenuii (AB). Knactepst ’

LM .Mensieneesa MPaKTHYECKHE U
nabopaTopHble
3aHSTHSL, SK3aMEH.

Baxneiimne CTpyKTypHBIU THIL. OIIK-2 | KomnokBuyM,

CTPYKTYPHBIC THIIbI HepOBCKI/ITa, HIIITUHCIIN. [IK-1 TECTUPOBAHUE,

TEPHAPHBIX deppuThl. "5 | bponTanbHbii

COEIMHEHU I

TIK-7. OoI1pocC,
MPaKTUYECKHUE U
nabopaTopHble
3aHSTHS, SK3aMEH.

Kpucramnoxnmus CtpoeHue CHIIMKaTOB. [IK-1, | KomiokBuym,

CHJIUKATOB Knaccudukanus cTpykTyp TECTHPOBAHHE,

CHJIMKATOB. BaBHSHMOCTB 11IK-4 (pOHTATEHBI
(bU3MYECKUX CBOWCTB
orpoc,
CUJIMKATOB OT X CTPOCHUS.
[IpupoaHbie U CUHTETHYECKHE TpaKTHHCCKHe 1
I1€OJTUTHI nabopaTopHble
3aHSTHSL, SK3aMEH.

Oprannveckas Crepeoxumusi OpraHnyecKux OIIK-2 | KomnokBuym,

KpUCTATJIIOXUMMUS. MOJICKYIIL. I[J'II/IHa BAaJICHTHBIX TECTUPOBAHUE,

CTpykTypa )KUIKHX | CBA3EH. HpOCTpaHCTlseHIv{a;I (bpOHTATBHBI

KpHUCTAJIJIOB KOH(UTYpaIus, TBOMHON 1 ompoc

TPOWHOU CBs3el. BaneHTHbIE ’
MPaKTUYECKHUE U

YTJIBL.

CuMMeTpust MOJICKYIL. naboparopHble

[TpaBuno Kuraitropoackoro. 3QHATHUS, DK3aMCH.

CTpyKTypHBIE KIIACCHI.

3aBUCHUMOCTD MTOTEHITUATHHOM

SHEPTUH OPTaHUYECKOTO

KpHUCTaJIIa OT CTPYKTYPHBIX

MapaMeTpoB.

CTpyKTypa IMCUUILIMHBI:

Taoauna 2. O01mast Tpy10eMKOCTb JUCHUIJINHBI COCTABJISIET 3 3aueTHbIE
equHUIb! (108 axameMUyecKux 4acoB)



Bun pa6otsl

TpyaoeMKoCTb, 4acos,

Homep cemecTpa Ne 8

OO0masi Tpy10eMKOCTh (B 4acax) 108
KonTakTHass padora (B yacax): 51
Jlexmmm (JI) 17
[Tpaktuueckue 3ansatus (I113) 17
Cemunapckue 3aasaTtus (C3) 0
Jlaboparopusie padboTs (JIP) 17
CamocrosiTesibHas padoTa (B yacax): 30
Kontpomnsnas padora (K) 27
CaMonoaroToBka 30
KypcoBas padora 0
IMoaroToBKa M MPOXO0KIAEHNE MPOMEKYTOUHOH | ()
arrecTanuu

Bujx MTOroBOro KOHTpOJIst IK3aMeH
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JleKIIMOHHBIE 3aHATHSA

Taoauna 3. JleknuoHHbIe 3aHATHSA

Ne | Tema Coneprkanue

1 2 3

1 Brenenue. [Ipenmer u 3aaun KpuctamoxXumMuud. O4epKu UCTOPUHU
PeHTreHoCTpyKTYpHBIH kpucrtauioxumuu. Kpucramioxumus cpeayu  Apyrux
aHaJIN3 - OCHOBHOH | HayK 0 BELIECTBE. OcHoBHbIE aCIIEKThI
OKCIIEPUMEHTAJIBHBIA METOJ | KPUCTAIUNIOXUMUU
KPUCTAJTIOXUMHUH

2 | 3akonHbl  reomerpuyeckoi | [lonsaTue cuMMeTpuu. 3aKpbITble  ONEpPALUU U
KpHcTaiorpapuu. aJIeMeHThl cuMMeTpur. CeMelcTBa TOYEUYHBIX TIPYIII
CuMMeTpus MOJIEKYII. cUMMeTpun. MexnyHapoiHasi CHMBOJIMKA M CUMBOJIMKA

[lendmnuca.

3. | IlpoctpancTBEeHHast IIpocTpancTBeHHass pemierka. ['pynmel  TpaHCISALHHA.
pererka u | CuMBOJIBI rpaHei " pebep KPUCTAJIJIOB.
KpucTaJjIorpaduueckue Tpancasuuonnsle rpynnsl bpas. OcHOBHbIE CBOWCTBa
CUCTEMBI KPUCTAJIJIOB BBITEKAIOIINAE M3 PELIETYATOrO CTPOCHHS.

MakpOCKOIIMYECKHE XapaKTEPUCTUKH KPUCTAILIIOB.

4 | CuMMeTpHs KpUCTAIUIOB OcHoBBI Teopuu Trpynn. Tumel Tpynn CHMMETPHH.
Knaccupukamuss  ToyeuHslx  rpymm.  OTKpBITBIE
omepauud UM JJIEMEHTbl cuMMmeTpuu. CHHIOHMH.
3aBUCUMOCTh (PU3UYECKUX CBOMCTB KPUCTAJJIOB OT MX
CUMMETpUHU

5 OcHoBBI Judpakuuss  pEeHTT€HOBCKUX  JIy4yeH. Meronsl
PEHTIEHOCTPYKTYPHOIO peructpauuu. Yciuosus Jlays. MHpekcel  cepuit
aHanusa Y3JI0OBBIX CETOK M MEKIUIOCKOCTHBIE PAaCCTOSHUSA.

VYpaBHeHUs Bbparra-Byneda. Pentrenodazonslit
aHanu3. OCHOBHBIE JTambl aHalu3a CTPYKTYpPHI
kpuctayma. OrnpeneneHue pemeTku W CUMMETPHH
KPUCTAJUIMYECKON CTPYKTYPHI

6 | Onucanne u cucrematuka | CrepeoMerpuydeckas KJaccuuKanus CTPYKTYP,

KPUCTAJUIMYECKUX CTPYKTYP | KOOPAUHALMOHHOE YUCIIO, KOOPAMHALIMOHHBIN
nosmdap. CTpyKTypHBIE €IMHHLBI KpucTtaina. Mortus
cTpykTypbl. CrpykrypHblii Tun. Ilommsnpuueckuit
MeTOA M300paXxeHus CTpyKTyp. OmmcaHue CTpyKTyp B
TepMax IIAPOBBIX YIAKOBOK M KJIAJIOK.

7 Xumuaeckas CBS3b B | OOmwmii B3MNIAA Ha NPUPOLY XUMHUYECKOW CBA3M B
KpHUCTaJIjIax. kpuctayax. CUCTEMaTHKa KPUCTAIUIMUECKUX CTPYKTYP
Kpucramnoxumnueckne 10 THUILY CBSI3U.
pasinyCBhl.

8 HNonnas Mozens u teopus | CTpyKTYpHBIE THUIIBI KPHUCTAUIMYECKUX PEHIETOK ¢
PELIETKU. OHeprus | HOHHOW  CBSA3bIO.  OHEpPrHsT  HMOHHOM  pPELIETKH.
KPHUCTAJUIMYECKUX VpaBuenne bopna-Jlanme. Iukn  bopna-T'aGepa.
CTPYKTYP. WNonnsle | YpaBHenue KamyctuHckoro.
paanychl Knaccudukanus: nzogecMuyeckue, aHu30JeCMHUUECKHe

U ME30/IeCMUYECKHE CTPYKTYpbl. Boma B cTpykTypax
MOHHBIX KpucTauioB. Honuble panuycsl. IlpaBuna
Marnyca. ®u3nueckue CBOMCTBa HOHHBIX KPHUCTAJLIOB.
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9 | KoBaentHas  cBsi3b B | OObsACHEHHE NPUPOABI KOBAJICHTHON CBSI3M HAa OCHOBE
KpHCTaJIax. Teopus | reopun BCY u MOJIKAO.

HaIIPaBJICHHBIX HanpaBieHHOCTP KOBaJGHTHOM CBs3M U (opma

BaJICHTHOCTEH. MOJIEKYII. Bosmoxnoctn IIPEICKA3aHUs

KoBaseHTHbIE palyChl. reoMeTpuueckoil ¢opmbl Moiekyn no [mimnecnu.
KoBanentuole  paguycel. @u3M4YecKHe  CBOWCTBA
KPUCTAIJIMYECKUX CTPYKTYpP C KOBAJIEHTHOH CBSI3BIO.
CBs3u, INPOMEKYTOYHBIE MEXKIY HMOHHBIMH W
KOBaJIeHTHbIMU. CTENIEHb HOHHOCTH CBSI3U

10 | Mertamunyeckas cBs3b. | CTpyKTypHbI€ TUIBL. [IpuHIMN MIIOTHEHIIEH YITAaKOBKH.
30HHas JHEpreTuyecKas | JHeprus METAIINYECKUX CTPYKTYP. Tumnst
CTpYKTypa KpUCTAJIIA. | B3AUMOJEUCTBUS ~ METAJUIOB  Jpyr € JPYIOM.
Nutepmeramueckue Meraimnueckue paauychl. [lepexon oT MeTauInuecKon
COCIMHEHMUS. K KOBAJICHTHOM CBS3H.

MeramndecKkue panycsl

11 | Uzomopdusm. Tuns! | OMnupudeckue IpaBuiIa u3zomopdusma.

TBEP/bIX PACTBOPOB. Knaccudukanus msomoppuszma. OcHOBHBIE (DHU3HKO-
XMMHUYECKHE U TEPMOANHAMUYECKUE IPUHLIUIIBI TEOPUU
nzomMopduszma. TBepasie PacTBOPBL. IIpenen
U30MOP(HOI 3aMECTUMOCTH U MOP(POTPOMHSL.

12 | [Homamopduzm u | Kmaccudpukamus nomumoppuszma. Da3oBbie MEpexo/Ibl.
HOJIMTUIIN3M CBs3b TEPMOJMHAMHYECKHUX CBOMCTB CO CTPYKTypaMu

noauMopdueIX Mogudukanuid. [TomuTunmsm.

13 | PeanbHble Kpuctaibl. | Bo3HukHoBeHne u  poct  kpuctamwioB. CrocoOsl
Jucnokanus oOpa3oBanusi  KpuctauioB.  JledekTsl  cTpoeHUs

KpucTtajos. Jluciokanuu.

14 | Kpucramioxumuueckue Kpucrannoxumuueckue CTPYKTYpbl METaIOB (Menb,
3aKOHOMEPHOCTH B | MarHuy, 0-KeJIe30). CtpyKTypsl OMHApHBIX
nepuoanueckor  cucreme | coequHeHuit (AB). Knactepsr
JI.1.MenneneeBa

15 | Baxueiimue crpykTypHble | CTpykTypHBbIi TuI. IlepoBckuta, mmnuHenu. OeppuTsl.
THUIIBI TEPHAPHBIX
COeTMHEHNN

16 | Kpucramioxumust Crpoenne cuinukaroB. Kiaccupukauust CTpykTyp
CUJIMKATOB CHWJIMKATOB.  3aBUCUMOCTb  (PU3MYECKHMX  CBOMCTB

CWIMKaTOB OT MX cTpoeHus. Ilpupomnele u
CUHTETHYECKHE LIEOJIUTHI

17 | Opranuueckas Crepeoxumusi  OopraHmdyeckux  Mousiekyid.  JlnuHa
KPUCTAJITIOXUMHUSL. BaJIGHTHBIX cBs3eil. [IpocTpancTBeHHas kKoHDUTYpaLus,
Crpykrypa JKUJIKUX | IBOMHOM M TPOWHOMU CBsi3ed. BalleHTHBIE YTkl
KpHUCTAJIJIOB Cummerpus Mmonekyn. Ilpasuno Kwuraitropoackoro.

CTpyKTypHBIE KJIAacChl. 3aBUCUMOCTh IOTEHIIMATbHON
SHEPrUM OPraHUYECKOTO KpHUCTAIJIA OT CTPYKTYPHBIX
1apaMeTPOB.
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Tabauna 4. IIpakTuyeckue 3aHATHA

No HanmeHnoBanue TemMbl Copnepxanue
1 2 3

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

2] Kiaccel 1 CHHTOHUU PaccmarpuBatorcs 32 BUIA
KpucTayioB. O603HaueHue cummeTpuu. Pa3Ouparorcs NpUHLUIIBL,
KpUCTAJUIOrpAPUIECKUX JeXallhue B  OCHOBE  IOCTPOCHHUS
KiaccoB (BuI0B). PemeTku MIPUMEHSIEMBIX CUCTEM 0003HAYCHUSI.
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 XapaKTEPUCTUKU
SHEPITUU KPUCTAIUITMYECKUX KOBAJICHTHBIX, VMOHHBIX,
CTPYKTYDP. MeTamueckux Ban-aep-BaanbcoBbix
Kpucramtoxummnueckue CBSI3EH. MHorocnonHbie u
paauycel. Pemenue 3aaau. MOJIEKYJISIPHBIE YIIAKOBKH.

5| U3omopdusm aToMOB B CoBeplIeHHBII W HECOBEPLICHHBIN
kpuctauiax. [lomumopdusm. | uzomopdusm. VYcnoBus oOpa3oBaHuUs
[Toctpoenue (ha3oBbIX TBEPIBIX pacTBOPOB.
JUArpaMM. OKCnepruMeEHTAIbHbBIE METO/IbI

UCCJIEI0BAHMUS U30MOpP(HBIX u
NOJUMOP(HBIX PEBPAIICHUN.

6, IInotueimue maposbie Onuncanue KpUCTAJUIMYECKUX CTPYKTYP
ynakoBku (ITHIY) u knanku OMHApHBIX COEJUHEHUH B TepMmax
(ITIK). Koopaunaumonusie | [IIIK u ITIIY. Ilpumepst. [lycToTh B
Yyrcia U KOOPAUHAIMOHHBIN MK u ITHTY.
nommdap B [THIK u TTHTY.

7, Kpucramnoxumust TpOMHBIX CrpykrypHble Tumbl. CTpYKTYpPHBIE THIT

COEIMHEHUN

MIEPOBCKHTA, WIHUHENU. DEppUTHI U UX
TEXHUYECKOE 3HAUYCHUE.
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Tab6auna S. JIaGoparopHble 3aHATHS

No HanmeHnoBanue TemMbl Conepxanue

1. | OcHoBbl peHTreHocTpykrypHoro | Ilo manHoil Teme paspabaThiBaeTCs
aHaJu3a KPUCTAIJIOB. Y PaBHEHHE | aTOMHAsl CTPYKTypa KPUCTAJLIOB,
Opera-Bynbda. MeTo bl ANEKTPOHHAs CTPYKTypa
pentredHorpadguu. OnpenenaeHue | KpUCTAIUIMYECKOUN pelieTKy, a
napaMeTpoB peleTKU. Pemenne | Takyke MEeTObl HCCIEN0BaHUS
3ajad. KPHUCTAJUTMYECKOTO BEIIECTBA.

2. | Kpucramnoxumus CrpoeHue OpraHm4ecKuxX MOJEKYJI.
MOJIEKYJISIPHBIX BELIECTB. CtpoeHre NOIUMEPHBIX BELIECTB.
CtpykTypa KUAKAX KPUCTAILIOB. | BakHelue CTpyKTypHBIE KIIaCChI.

3. | Kpucraimoxumus CHIMKaTOB Crpoenue. Knaccudpukanus

CHJINKATOB. AJIFOMO-,
OOpPOCHUITUKATHI.
KoopaunnannoHHbIe yncna u
n3oMop(HbIC 3aMeILICHHUS.
OnpeneneHne BaIEHTHOCTH
KHUCJIOPOJa B CUJIIMKATAX B
COOTBETCTBHHM C IPABUIIOM
ITonuHra.

4. | Kpucrammueckue CTpyKTypbl CTpyKTypHBIE TUITBI OUHAPHBIX
MHTEPMETALTNYECKUX MHTEPMETALINYECKUX COCTNHEHUM.
COEIMHEHU. [Ipupona HHTEPMETAIUINYECKUX

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

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

CTPYKTYpHI U (pH3UUECKHe CBOKMCTBA
MPOCTHIX BEIIECTB MO rPymnIiam
MEPUOIUYECKON CUCTEMBI
J[.1.MeHnpeneena.

Tabauna 6. CamocTosiTe/IbHOE H3Yy4YEeHHE PA3/AeI0B AUCHHIIMHBI

No

CopeprkaHue caMOCTOSITEIbHON PabOThI

| [IpocTpanCcTBEHHBIE TPYMIIBIL. Onucarb pacnpeneieHue
MPOCTPAHCTBEHHBIX TPYII [0 CUHTOHUAM M BHIaM (KJlaccam)
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 NoHnass Mozenb  CTPYKTypbl  KpuctajuioB.  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
IUIAaBUKOBOIO IIMATa W €€ Mpou3BOoAHbIe. Onucatb XUMHUYECKYIO
CBSI3b B KPUCTAJJIE B OHORJIEKTPOHHOM MPUOJIMKEHUN

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

6 TBepable pacTBOPHI.

5. Ol_leHO‘IHLIe mMaTepuajabl AJd TEKYHIETro U pyﬁemnoro KOHTPOJIsA
ycneBaeMoCTn 1 l'[pOMe)KyTO‘IHOﬁ arTrecranmm

5.1. 3apanus Qs TeKyuero KOHTpoJisi (KoHTpoJmpyemas komnerenuus OIIK-2, ITK-1,

I1K-4, I1K-7):
1. KoaaoxkBuym
Bonpocsl Kk peidTHHroBoOi TOuKe Nel

1. Benenue B kpuctaiutoxumuro. IIpenmer u 3a1a4ym KpuCTaNIOXUMHUH
2. OCHOBHBIE aCIIEKThl KPUCTAIIIOXUMUHU

3.CTpyKTypHBIM  aHaIW3 KaK  OCHOBHOM  JKCHEPUMEHTAJIbHBIN
KPUCTAJUIOXUMUH

4. Kpucrammueckoe coctosiHue. OnpeneneHne MOHIATUS «KPUCTAILD.

5. OcHOBHBIE TapaMETPbl KPUCTAIINIECKUX PEIIETOK.

6. DnemeHTapHas siueiika. baszuc pemerku.

7. TloHATHE CUMMETPUH B KpUCTAJIIAX.

8. Cunronuu kpucrtamion. Pemerku bpass.

9. Onepanuu CUMMETPHS KPUCTAIIIIOB

10. IIpocTpaHCTBEHHBIE TPYNIIBI CUMMETPHU.

11. CumMeTpus IIIOTHEUIIIUX IAPOBBIX YIAKOBOK U MJIOTHBIX KIIAJI0K
12. IImOTHOCTh ABYMEPHOM U TPEXMEPHOW IAPOBBIX YITAKOBOK

13. Crnoco6b1 0003HaUE€HUS IIIOTHEHIIINX YITaKOBOK

14. Buaipl ¥ 4UCJI0 MYCTOT B IJIOTHEMIIIUX YITAKOBKAX M TUIOTHBIX KJIaJKaxX
15. Kpucramibl ¢ MOHHOM CBA3BIO.

16 KpucTanibl ¢ KOBAJICHTHBIM THUIIOM CBSI3U (ATOMHBIE KPUCTAJUIBI).

MCTO[
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17. IlonsapHelil TN CBA3U. MONEKYISIpPHBIE KPUCTAJUIBI.

Bonpochbl k peiiTuHroBoi touke Nel

1. MeTrannuyeckuii TUTI CBSI3H.

2. DHeprusi KpUCTANINYECKON PEIIETKH.

3.3aBUCHUMOCTh (PUBHKO-XMMHUYECKHX CBOWCTB TBEPIBIX BEIIECTB OT
XUMHYECKOU CBSI3U B KpUCTAJIAX

4. DneKkTpuuecKrue CBOMCTRA

5. OnTrueckue CBOMCTBA

6. KoBKOCTH METaIIIOB

7. CmaitHOCTh

8. KoahpurmeHTsl MEXaHUYECKOTO CKATHUS U TEPMUUECKOTO PACITUPEHUS
9. TBepmocTh U TeMNEpaTypa IJIaBICHUS

10. O6pa3oBaHue KPUCTAIJIOB B IPUPOAE

11. IlpuunHb ¥ ycaoBusi 00pa30BaHUs KPUCTAILIIOB

12 MexaHn3Mbl pocTa KPUCTAIIOB

13. ®opmbl pocTa KpUCTAILIOB

14. JleekTbl KPUCTAILIOB.

15. Iuciokauuu

16. DxciepuMeHTaAIbHBIE METOIbI UCClIeIoOBaHus TudPy3un

17. MexxnyHapoHas Kiaccuukanus 1o rpymnmnam CTpyKTyp.

18. OCHOBHBIE CTPYKTYPHBIE THIIBI.

19. SBnenue mommumopdusma.

20. ®a3oBbIe IEPEXOABI MEPBOTO U BTOPOTO poOaa

Bonpocsl Kk pedTHHroBO# TOUKe Nel
1. CtpykrypHas kiaaccuuKaius NoJuMOpP(PHBIX TEPEXOI0B

2. IIpeBparreHust ¢ ”BMEHEHUEM TEPBON KOOPIANHAITMOHHOU Cephl.

THIIA
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3. IIpeBpartienusi ¢ U3MEHEHUEM BTOPOI KOOPIAMHAIIMOHHOM cepsl

4. BausiHue TemMneparypsl U JaBiI€HUS HA KPUCTAIUIMYECKYIO CTPYKTYPY
5. N3omopduzm.

6. @aKkTOpHI, BAUSIONINE HA TIPEIEIbl H30MOPGHBIX 3aMEIICHUN

7. I3yueHnune KpUuCcTaulIndyeCKUX CTPYKTYP MUHEPAJIOB

8.CTpyKTypHBIE MOJIETIN MUHEPAIIOB

9. CTpykTypHOE pazHOOOpa3ue U pacupOCTPAHEHHOCTh CHJIMKATOB B MPUPOJIE
10. I'maBHast KOHIENIMS KPUCTALIOXUMHAH CHIIMKATOB

11. Kpucrammoxumudeckas: KjlaccuuKauus CUIMKaTOB

12. HoBbl€ IEOAUTONOAOOHBIE MaTEpUAIIbI

13. Hutpuaocunukatsl

14. CpaBHuTENBHASI KPUCTAIUIOXUMUS CUITUKATOB

15. CraHoBieHHE SKCIEPUMEHTAIBHON OPraHUYECKON KPUCTAIUNIOXUMUU
16. TeopeTnueckas opraHn4ecKast KpUCTALIOXUMHUS

17. CTpykTypa OpraHM4eckoro Kpucrasuia

KDUWZ@DMU d)ODMMDOBClHM}l OYEHOK (OueHZ/IG'aHMﬂ) YCMHO20 onpoca

VYcTHBIN onpoc SBJISIETCST OJTHUM U3 OCHOBHBIX CIOCOOOB yuéTa 3HAHWUU 00Yy4aromerocs
no nucuumiuHe «Kpucrammoxumus». Pa3BEpHYTHI OTBET CTYyJIEHTa AOJKEH IPEACTaBIAThH
co00i1 CBA3HOE, TIOTUYECKH MOCIEA0BATEIbHOE COOOIEHNE Ha 3a/IaHHYI0 TEMY, IIOKa3bIBaTh €ro

YMCHUC ITPUMCHSATD OIIPCACIICHUS.

B pe3yiomame YCHHO20 onpoca 3HAHUA, 06_)7‘[("0“4620(3}1 ouyenueaomca no

cnedyruenl wkane:
3 6anna, cTaBUTCS, €CIU O0yYaIOITHIICS:

1) momHO wW3Maraer W3Y4YeHHBIM Marepuan, Aa€T TpaBUIIBHOE OIpPENeTICHHOE

9KOHOMHUYCCKHUX HOHHTHﬁ;

2) oOHapyXMBaeT TOHMMaHUE MaTepuaia, MOXET OOOCHOBaTh CBOHM CYXKJICHHS,
NPUMEHUTH 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOIMMBbIE MMPUMEPHI HE TOJIBKO MO

y4e€OHUKY, HO U CAMOCTOSITEIbHO COCTaBJICHHBIE;

3) H3jaract Marcepuajl IMOoCJICAOBATCIbHO W IPAaBUJIBHO C TOYKHU 3pCHUSA HOPM

JUTEPATYPHOTO S3BIKA.

2 6anna, craBUTCS, €ClIU OOyYarOIIMICS Ta€T OTBET, YIOBIETBOPSIOMIMNA TEeM >Xe
TpeOoBaHUAM, UTO U JUIsl Oauia «1», Ho gomyckaeT 1-2 ommOKu, KOTOpbIe caM e HCIPaBISET, U

1-2 HEA0YETa B MOCIEA0BATEIABHOCTH U S3bIKOBOM O(bOpMJ'ICHI/II/I n3jaracmMoro.

1 6ann, craButcs, eciu oOydaroIuiics 0OHapYKUBAaeT 3HaHUE U TTOHUMAHUE OCHOBHBIX

MOJ0KEHUM JaHHOW TEMBI, HO:

1) wu3maraeT MaTepual HEMOJIHO U JOIMYCKAeT HETOYHOCTH B ONIPECIICHUH TTOHATHH;

18



2) He yMeeT JIOCTAaTOYHO TIyOOKO W JI0Ka3aTelabHO OOOCHOBATh CBOU CYXKICHUS H
MIPUBECTH CBOU TPUMEPHI;
3) wu3naraeT Marepual HENOCIENOBATebHO M JOMYyCKaeT OMIMOKHM B S3BIKOBOM
0 OPMIICHUU U3TIAraeMoro.
0 6annoe, craBuTCA, €Clid OOYYAIOIIMICSA OOHApYXKMBAaeT HE3HAHHWE OOJbIIEH YacTh
COOTBETCTBYIOIIETO pa3zelia u3y4aeMoro MaTepuana, 10IycKaeT OmuOKH B (POpMyIHpOBKE.
bamnbr «3», «2», «1» MOryT cTaBUTbCA HE TOJIKO 32 €AMHOBPEMEHHBIN OTBET, HO U 3a
paccpeOTOYCHHBIM BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JIaHHBIX CTYJCHTOM Ha MPOTSHKCHUU
3aHSTHS.

5.2. TunoBbie BONMPOCHI JAJI51 CAMOCTOSITEIbHOTO U3YUeHHs], KOHTPOJIUpYyemMasi
kommnerenuus (OIIK-3, IIK-1, I1K-4, I1K-7)

3apanue 1. IIpoctpanctBeHHble  Tpymnmbl.  Omnucarh — pacnpeseneHue
MPOCTPAHCTBEHHBIX TPYyNIl IO CHHIMOHUSAM W BujaaMm (KJ1laccaM) CHMMETPHH.
Penienue 3amau

3ananme 2. PeHTreHOCTpYKTYpHBIN aHanu3. Tpu MeToaa peHTreHorpaguu: METOT
JIAYD, wmeton BpamieHuss M METOJ mopoumika  ¢ororpaduueckuii  u
Tu(dPaKIIMOHHBIE METOJIBI PErUCTpAUK JUDPAKIIMOHHBIX JTyUYeH.

3aganue 3. lVonHasg wMoxenb CTPYKTypbl KpHUCTawioB. Pacnpenenenue
JIEKTPOHHOM TUIOTHOCTH M XUMHUYECKasl CBSI3b B FETEPOIOJISIPHBIX KpHCTAILIaX CO
CTPYKTYpPOI LIMHKOBOW OOMaHKHU M KAMEHHOM COJIH.

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

3apanme 5. CTpykTypa CO CBSI3IMH METaNI-METaJUl: a) CTPYKTYPHI C MJIOCKUMU
KOMILJIEKCAMHU, 0) CTPYKTYPbI C OKTa3APUYECKUMH KJIACTEPaAMHU.

3amanue 6. TBepabie pacTBOPBL.

Kpumepuu ¢opmuposanus ouenok no 3a0anuam 011 CAMOCMOAMENbHOU DPAGOmbl
cmyoenma (munogvie 3a0auu):

«omauuno» (3 Oamna) - oOywarommiics TMOKa3al TIIyOOKHME 3HAHMS MaTepuaia Io
MIOCTABJICHHBIM BOIIPOCAM, TPaMOTHO, JIOTHYHO €r0 M3JIaraeT, CTPYKTYPUPOBAII U JIe-TATU3UPOBAI
uHpopManmoo, u30eras MpPOCTOro MOBTOPEHUs WHPOpPMAIMM M3 TEKCTa, WHQpOpMalMs Mpen-
cTaBJieHa B iepepaboTaHHOM Bujie. CBOOOIHO UCTIOIb3yeT HEOOXOAUMbIE (POPMYIIBI ITPHU PELLICHUN
3a1a4;

«xopouwio» (2 6amna) - 00yJaronuiicst TBEPO 3HAECT MaTEpHall, TPAMOTHO €T0 U3Jiaraet, He
JIOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B MPOIIECCE PEIICHUS 3a/1ay;

«yooenemeopumensvno» (1 6amn) - oOydarOmUKCS UMEET 3HAHUS OCHOBHOTO MaTepuaia
10 TIOCTABJICHHBIM BOITPOCAM, HO HE YCBOMJI €T0 JieTasel, JOMyCKaeT OT/eNbHbIe HETOYHOCTH MPH
pEICHUH 33/1ay;

«neyooenemeopumensvho» (0 6amioB) — oOyyaromuiics JIoMyckaeT rpyOble OIIMOKU B
OTBETE Ha TIOCTABJICHHBIC BOIPOCHI U IIPH PEIICHUH 33129
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5.3. Tunoevie 3a0anun na Koanokeuym (konmponupyemasn komnemenyus OIIK-
2, IIK-1, IIK-4, IIK-7):

Pybexcuviii  kommpons  OCylIeCTBIsieTCs 1O Oojee  WJIM  MEHee
CaMOCTOSITEJIbHBIM pa3jielaM — Yy4eOHbIM MOJYJISAIM Kypca W MPOBOJUTCS IO
OKOHYAaHMM H3Y4YCHHs MaTepuasia MOAYJs B 3apaHee YCTAaHOBJICHHOE BpeMs.
PyOexxHbIil KOHTPOJIb NMPOBOAUTCA C LENbIO OMPENECTICHUs] KadecTBa YCBOCHUS
MaTepuaia y4eOHOro MoIyJss B 1iesioM. B TeueHue cemectpa MpPOBOIUTCS mpu
MaKux KOHMpPOJIbHbIX MEPONPUAMUS NO 2PAPUKY.

IIpome:xxyTouHnas arrectanus 1 pedTHHroOBasi TOYKA

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

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. IlonsATHE CUMMETPUHU B KpUCTaJLIaX.

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. CriocoOb1 0003HaYEHNUS TIJIOTHEUIIINUX YITAKOBOK

14. Buabl ¥ yKCIIO MyCTOT B IVIOTHEHIIIMX YIAKOBKAX U IUIOTHBIX KIIAJIKAX
15. KpucTanibl ¢ MOHHOM CBA3BIO.

16 Kpucrasmibl ¢ KOBaJI€HTHBIM THUIIOM CBS3U (ATOMHBIE KPUCTAILIIBI).

17. IlonspHelil TUN CBA3U. MONEKYISIPHBIE KPUCTAJUIBIL.

IIpome:xxyToyHasi aTTeCTANIUA 2 PEMTHUHIOBAasA TOYKA
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1. MeTrannuyeckuii TUI CBSI3H.

2. DHeprusi KpUCTAINYECKOW PEIIETKH.

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

4. DnekTpuuecKue CBOMCTBA

5. OnTuyeckue cBOMCTBA

6. KoBKOCTH METaIIOB

7. CnaitHOCTh

8.KoadduimeHTs MEXaHUu4eCKoro CXaTusi U TEPMUUYECKOTO PACIIUPEHUS
9. TBepmocTh U TeMIEpaTypa IJIaBICHUS

10. OOpa3zoBaHue KpUCTALIOB B MPUPOJIE

11. ITpuuuHbI ¥ ycaoBusi 00pa30BaHUs KPUCTAILIIOB

12 MexaHu3Mbl pOoCcTa KPUCTAIIIOB

13. ®opmebl pocTa KpUCTAILIOB

14. JleekTbl KpUCTAILIOB.

15. Iucnokauuu

16. DxciepuMeHTaIbHBIE METOIbI UCClIeIoOBaHus TudPy3un

17. MexnyHapoHas Kiaccuukanus 1o rpynmnam CTpyKTyp.

18. OCHOBHBIE CTPYKTYPHBIE THIIBI.

19. SBnenue nomumopdusma.

20. ®a3oBbIe IEPEXOABI MEPBOTO U BTOPOTO poaa

IIpome:kyTouHas arrecTaums 3 peiiTHHIOBAs TOYKA

1. CtpykrypHas kiaaccuuKaius NoJuMOpPHBIX TEPEXOI0B

2. IIpeBpanieHusi ¢ ”BMEHEHHEM MEPBOM KOOPJIAMHALMOHHOU cephbl.

3. [IpeBparienns ¢ ©3MEHEHUEM BTOPO KOOPAUHAIIMOHHOM Chephl

4. BnusHue TEMIIEpaTypsl U JABJICHHS HA KPUCTAIUIMYECKYIO CTPYKTYPY

5. U3omopdusm.

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

7. I3ydyeHune KpUCTALIMYECKUX CTPYKTYP MUHEPAJIOB

8.CTpyKTypHBIE MOJIETIN MUHEPAIIOB

9. CTpykTypHOE pazHOOOpa3ue U pacupOCTPAHEHHOCTh CHJIMKATOB B MPUPOJIE
10. I'maBHas KOHIENIMS KPUCTANIOXUMHUH CHIIMKATOB

11. Kpucramioxumuueckas KiacCU(pUKalus CUINKATOB

12. HoBbl€ IEOAUTONOAOOHBIE MaTEPUATIBI

13. Hutpuaocunukatsl

14. CpaBHuTENBHASI KPUCTAIUIOXUMUS CUITUKATOB

15. CranoBneHue S3KCIEPUMEHTAIBHON OPTraHUYECKON KPUCTAILNIOXUMUN
16. TeopeTnueckast opraHnyeckas KpUCTAIUIOX UMHUS

17. CTpykTypa OpraHM4ecKoro Kpucrauia

Kpumepuu cpopmuposanus ouenHox no KoHmponvHolm mouxkam (KOHmpoibHble padonvl;
KO10K8UYM)

(6 6aToB) - cTaBHUTCS 3a PadOTY, BHIMOJHEHHYIO MOJHOCTHIO 0€3 OMMOOK W HEI0YETOB;
00y4aroIuics AEeMOHCTPUPYET 3HAHHE TEOPETUYECKOTO M MPAKTUYECKOr0 Marepuana 1o Teme
MpaKTHUecKoil padboTsl, pemeno 100% 3anay;

(5 GaoB) — craBUTCA 32 pabOTY, BHIMOIHEHHYIO TOJHOCTHIO, HO MPH HAIWYUU B HEH He
Oosee oHOM HErpy0Ooil oImMOKM M OJHOrO Hejxouera, He Oojee Tpex HeaodeToB. OOydaromuiics
JIEMOHCTPUPYET 3HAHUE TEOPETUYECKOro M IPAKTUYECKOro Marepuaja MO TeMe NPaKTHYeCKOH
paboThI, JOMyCKast HE3HAYUTENbHbIE HETOYHOCTH MPH PEIIeHUH 3a1a4, pemeno 70% 3amay;

(4 Oaya) — craBuTcs 3a paboTy, eciau GakajgaBp MPaBUIBHO BBINOIHUI HE MeHee 2/3 Bcel
paboTel WK AOMyCTUI He Ooyiee OJHOM TpyOOW OmMMOKM M JIBYX HEIOYETOB, HE 0OJiee OHON
rpyooit u onHON HerpyOoi ommOku, He Oosiee Tpex HerpyObIx OIIMOOK, OJHOW HerpyOoi.
OOyyvarormuiicss 3aTpyIHSAETCS C MPABWIBHOM OLIEHKON MPEIOKEHHON 3a7auu, JaeT HETOJIHBIN
OTBeT, peteHo 55% 3agau

(3-0 GamoB) — craBUTCA 32 pabOTY, €CIIM YKCIIO OIMIMOOK U HEJIOYETOB MPEBHICKIIO HOPMY ISt
OLIEHKH 3 WM TMPaBUJIBHO BBINOIHEHO MeHee 2/3 Bcel paborhl. OOywaroluiics JAaeT HEBEPHYIO
OLIEHKY CHUTYaIuH, pereHo menee 50 % 3amgad.
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5.4.Tecmoeswvie 3a0anusa (konmponupyeman komnemenyus OIIK-2, I1K-1, I1K-4,
IIK-7):

Toanwini nepeuens mecmoewvix 3adanui npeocmasiern ¢ JOUC —
http://open.kbsu.ru/moodle/course/view.php 2id=3299)

IIpuMepsI TeCTOBBIX 3a1aHUI

S: Kpucramioxumus - Hayka, U3y4aroas:

+: 3aBUCUMOCTh BHYTPEHHEH CTPYKTYPHI M (U3HUECKUX CBOMCTB KPUCTAIIIIOB OT
XHMHUYECKOT'0 COCTaBa

- COBPEMEHHOE COCTOSIHUE TEOPHUH IEKTPOHHOU CTPYKTYPhI MOJIEKYJ

- TEOPETUYECKYIO UHTEPIIPETAMSI CBOMCTB U PEAKIIUM BCEX AJIEMEHTOB U BCEX UX
COCJIMHEHUH

-: BEUIECTBA U UX MPEBPAILCHUS

I:

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

- nA=2dcos®

- nA=2ysm0®

= nA=2&cos®

I:

S: U3ydyenue Kypca KpUCTAIIIOXUMUU AT MPECTaBICHUs 00 OOIMUX MTPUHITUIIAX:
+: CTPOCHHUHU KPHUCTAJLIOB

+: 0 CBA3U MEXIY CTPYKTYPOH KPUCTAJJIIOB U MPUPOJON XUMHUYECKOTO
B3aMMOJICUCTBHUSI aTOMOB

+: KITacCU(PUKALUU KPUCTAJUIMYECKUX CTPYKTYP

-: THOpUIN3AIMU ATOMHBIX OpOUTaNIEeH

I:

SZ OCHOBHBIM 3KCH€pCMCHTaJ'IBHBIM METOAOM KpI/ICTa.HJ'IOXI/IMI/II/I ABJISACTCA.
+: PEHTI€HOCTPYKTYPHBIN aHAJIN3

: QJIEKTPOHHAS CIIEKTPOCKOTIUS

-: JIMP

: TpPaBUMETPpUSI
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S: OcHOBHBIE 0OCOOEHHOCTH, T.€. CBOMCTBA KPUCTAINTMYECKOTO BEILIECTBA
OTIPEICTISIOTCS:

+: TEOMETPHUYECKU MTPABUIIBHBIM PACTIONOKEHUEM B TIPOCTPAHCTBE dJIEMEHTAPHBIX
qgacTull (AaTOMOB, HOHOB, MOJICKY)

-: TPEXMEPHO-TIEPEOANISCKUM BHYTPEHHUM CTPOCHHEM

-: HaJIMYHUEM TUIOCKHUX TpaHeH

-: COBOKYITHOCTBIO y3JIOB PACIIONIOKCHHBIX B IMJIOCKOCTH

Kpumepuu ¢popmupoeanus oyenox no mecmoesvim 3a0aHuAM:

(4 OamnoB) — TMOJIy4arOT OOYYarOIIMECs C MPaBUIBHBIM KOJMYECTBOM OTBETOB Ha
TecToBbIie BONpochl. BeimosneHno 100 % mnpeaiokeHHbIX TECTOBBIX BOIIPOCOB;

(3 OGamnoB) — monydarT OOydYarolIMecss C MPaBWIbHBIM KOJMYECTBOM OTBETOB Ha
TecToBbIe BOpockl — 80 —99 % oT o6miero oobeMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

(2 OGamma) — mosydarOT OOyYarOIIHMeCs C TPABUIBHBIM KOJMYECTBOM OTBETOB Ha
TeCTOBbIE BOMPOCkl — 60 —79% oT 0011ero 06beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(1 6amyoB) — mony4arOT OOy4YarOIIMECs TPABUIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
Bompockl — MeHee 40-59 % oT o6miero oobeMa 3aIaHHBIX TECTOBBIX BOIIPOCOB.

Kpumepuu ouenku ¢vinonnenus 1abopamopusix pabom:

«omauynoy ( 6 Oayma) CTaBUTCA, €CNU BBHINOJIHEHBI BCe TPeOOBaHUS K HANMCAHUIO W 3aIUTE
pedepara: obo3HaueHa npodIeMa U 000CHOBaHA €€ aKTYaJbHOCTb, CACNaH KPATKHK aHAIHU3 Pa3IUUHBIX
TOYCK B3pCHHS HA paccMaTPUBACMYIO MPOOJEMYy U JIOTMYHO H3JIOKEHA COOCTBEHHAs MO3MIINS,
c(hopMyJIMPOBaHbI BBIBOJBI, TEMa PACKPBITA MOJIHOCTHIO, BBIZCpXKAH 00BbeM, COOJIIOJICHBI TPEOOBAHUS K
BHEIIHEMY OQOPMJICHUIO, JaHbl MPaBWIBHBIE OTBETHI Ha JOTOJHHUTENbHBIC BOIpOchl. OOydarommuiics
NPOSIBIJI WUHHWIMATHBY, TBOPYECKUH TMOJXOJM, CIIOCOOHOCTh K BBITIOJHECHUIO CIIOXKHBIX 3aJlaHHH,
opraHuzalMoHHble  crocoOHocTH. (OTMeuaeTcss CHOCOOHOCTh K MYOJNMYHOM  KOMMYHUKAIIHH.
JlokyMeHTaIus pejicTaBieHa B cpok. [1oHOCThIO 0(hopMIICHA B COOTBETCTBUHU C TPEOOBAHUSIMHU

«xopouioy (406aiia) — BBITIOJIHEHB OCHOBHBIE TPeOOBaHUS K pedepaTy U ero 3alliTe BHIITOTHEHBI,
HO IIPY 3TOM JOINYLICHBI HEJOYETHL. B 4WacTHOCTH, MMEIOTCS HETOYHOCTH B H3JIOKEHHUHM MaTepHaa;
OTCYTCTBYET JIOTHYECKas MOCIIE0BAaTEILHOCTD B CYXKICHHAX; HE BbIAEp)KaH 00BEM pedepara; HMEIoTCs
yhymeHuss B 0QOpMIICHWH; Ha JOTIONHUTEIbHBIE BOMPOCHI IMPH 3alIUTe JaHbl HEMOJHBIC OTBETHI.
OOyuaromuiicsi JOCTaTOYHO IIOJIHO, HO 0€3 MHUIHMATHUBBlL M TBOPYECKUX HAXOJOK BBITOJTHHI
BO3JIO)KEHHbIE HAa HEro 3azadu. JlokyMeHTamMs MHpeACTaBlIeHa JOCTaTOYHO IOJHO U B CPOK, HO C
HEKOTOPBIMHU HEA0PaOOTKaMHU

«yooeremsopumenvHoy (2 0ajia) — UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHHS OT TpeOOBaHUHU K
pedepupoBanuio. B yacTHOCTH, TeMa OCBeleHA JIUIIb YAaCTUYHO; AOMYIICHBI (aKTHYECKHE OIIMOKH B
coJiepKaHuM pedepara WM MPH OTBETE HA JIOTIOJHUTEIBHBIC BOMPOCH; BO BPeMs 3aIlIUTHl OTCYTCTBYET
BbIBOA. OOyyaromuicsl BBIMOJHWI OOJIBIIYIO YacTb BO3JIOKEHHOH Ha Hero paboTsl. JlomymieHs
CYLIECTBEHHbIE OTCTyIUIeHHs. JlOKyMeHTauusi cAaHa cO 3HAYUTEIbHBIM omnosganueM (Oojiee HeIenu).
OTCyTCTBYIOT OTAETBbHBIE (PPArMEHTHI.

«Heyooeemeopumenvrhoy (MeHee 2 OaioB) — TeMa pedepara HE pPacKphiTa, OOHAPYKUBACTCS
CYILIESCTBEHHOE HENMOHUMaHUe MpoOJeMbl. OOyJaroIIuiicss HE BBINOIHMI CBOM 3aJa4d WJIM BbITOTHHII
JIMIIb OTACIIbHBIC HECYIIECTBCHHBIC ITIOPYUCHMA. ﬂOKYMeHTaI_[I/ISI HE CaHa.
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5.5. Bonpocwel ona coauu yxzamena, konmpoaupyemasn komnemenyus (OIIK-2,
IIK-1, IIK-4, IIK-7)

1. Ilpenmer W 3agauvl KPUCTAIUIOXUMHUHU. PEHTTEHOCTPYKTYpHBIM aHaIu3 —

OCHOBHOM 3KCIIEPUMEHTAIBHBIN METOJ KPUCTAIIIOXUMHUH.

Judpakius peHTTeHOBCKUX Jydeld. MeTobl perucTpauuu Au(ppakiinoHHbIX

nydei. Ycnosus Jlayo.

CummeTpus KpuctaioB. DneMeHTsl cummerpuu [ u 11 pona.

Tunst uzomopdusma. [penen nsomopdHoit 3aMeCTUMOCTH U MOPPOTPOIIHSI.

MexnayHapoiHas cuMBoJIKa 1 cuMBoJiiKa Illendnuca.

DHeprus peeTk HOHHBIX KPUCTAIIIOB.

Kpucramn. Kpucrannmueckas pemierka.

Onucanue CTpYKTyp B TEpMax MIAPOBBIX YIIAKOBOK M KJIaJ0K. THIIBI ITyCTOT.

3aKOH palMOHaNbHBIX OTHOLIEHUH apamMeTpoB. CUMBOJIBI FpaHel U pedep

KpHUCTAJUIOB.

10.Kpucranisl ¢ KoBaJIeHTHOH CBsi3bl0. CTPyKTypa U (pu3ndecKrue CBONCTBA.

11.Knaccudukanus CTpyKTyp CUIUKATOB.

12.0OCHOBHBIE CTPYKTYPHBIE TUIIBI METAIIOB (ME/1b, MATHUI, (L-)KEJIE30).

13.KoopauHanmoHHOE YHUCIIO U KOOPAUHALIMOHHBIN TTOJIUAIP.

14.Kpucranisl ¢ MOHHOM CBs3bI0. [IpaBuno Marnyca.

15.3aKk0H NOCTOSAHCTBA I'PAaHEBBIX YIJIOB. MakpOCKONUYECKHE XapaKTEPUCTUKU
KpHUCTAJUIOB.

16.Kpucrannnyeckas pemerka. DiieMeHTapHas suyerka. Tumsl pemeTrox.

17.CtpyKkTypa HUHTEPMETAJUIMYECKUX COEIUHEHNN.

18.MloHHast MOJIENTb KPpUCTAIIIA. DHEPTUs PEIUICTKH.

19.CTpyKTypHBIil TUI IEPOBCKUTA.

20.Bo3HuKHOBEHHME U POCT KpUCTALIOB. DaKTOpbI, BIUAIOLIIME HA POCT
KPUCTaJUIMYECKOTO BEIIECTBA.

21.Du3nuecKuil CMbICI KPUCTANIOXUMUYECKUX PATUYCOB.

22.CTpyKTypHBIE TUIIBI U U30CTPYKTYPHOCTD.

23.TBepapie pacTBOpbI. THUIIBL.

24 .Meramnuueckass CBsi3b. BiusHHE pa3Mmepa aTOMOB METAJUIOB Ha MX
bu3nyecKue cBOICTRa.

25.Homumopduzm. dazoBbie mepexobl.

26.CemeiicTBa KPUCTATUIMYECKUX CTPYKTYp. OCTPOBHBIE, LIENOYHBIE, CIOUCTHIE
U KOOPJMHALIMOHHBIE CTPYKTYPHI.

27.11onsitue o auciokanuu. Biausaue neexkToB KpUCTaIOB Ha MX CBOMCTBA.

28.CuctemMaTka KpPUCTAIUIMYECKUX CTPYKTYp MO THILY CBSI3M TOMO- H
TeTEPOAECMUYECKHUE CTPYKTYPHI.

N

WX kW
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29.Peanpubiii kpucTayl. TouedHble 1EPEKTHI.

30.CTpyKTypbl MPOCTHIX BEMIECTB — HEMETAILIOB. KOoopArHAMsA aTOMOB.

31.130BaJICHTHBIN U TeTepOBAJICHTHBIA U30MOP(PHU3M.

32.2O71€MEeHTbl CHMMETPHUH U UX COUYETAHHUE C TPAHCIISIUSAMH.

33.Knaccudukanuss KpUCTAIMYECKUX CTPYKTYp C HMOHHOM  CBS3BIO.
N3onecmuyeckre, aHU30€CMUYECKUE U ME30JECMUYECKUE CTPYKTYPBL.

34. TepmoauHaMuKa NOJIUMOPQHBIX MTPEBPAIICHUI.

35.CtpoeHre cUIUKaToOB. 3aBUCUMOCTh (PU3UYECKUX CBOWCTB CHIIMKATOB OT UX
CTPOEHHUS.

36.M30BanieHTHBIN U TeTEePOBATICHTHBIN H30MOphU3M.

37.PeuieTka v CTpyKTypa KpUCTAILIA.

38.OCHOBHBIE CTPYKTYPHBIE TUIIBI METAIUIOB. MeTallInyecKkas CBs3b.

39.Tpu wmetona pentreHorpaduu: meron Jlays, MeTon BpalleHUs, METO]
IOPOIIIKA.

40.IIpupona UHTEPMETAINIMYECKUX COCTUHEHUN.

41.Cunukartsl.

42.Buapl CUMMETPUHN KPUCTAILIOB, o0Jagaronmx €IMHUYHBIMU
HaIlpaBJICHUSIMU.

43.3ueprust HOHHBIX CTpYKTYp. Llukn bopna-I"aGepa.

44.Ypasaenue bparra-Bynbda.

45.3aBUCUMOCTD THMPO- M THE30ITEKTPUUECKUX CBOMCTB OT CHMMETPUHU
KpHUCTAJUIOB.

46.TBepabie pacTBOPHI. THIIBL.

47.Ban-nep-BaanscoBo B3ammopeicteue. OHeprus B Ban-nep-BaanbcoBbix
KpHUCTaJlIax.

48.MoJieKynsipHbIE KPUCTAILIIBI.

49.TlonsTre o aucnokamnuu. BiusiHue neexkToB KpUCTauioB Ha UX CBOMCTBA.

50.130BaNIeHTHBIN U TETEPOBAJICHTHBIN U30MOPHU3M.

S1.IIpocreitmre cTpyKTypHbI€ TUIbl. ONMCaHUE CTPYKTYP B TEpMax
MJIOTHEHIIUX IIAPOBBIX KIIAJOK.

52.0OCHOBHBIE CTPYKTYpPHBIE THIIbI METAJLIIOB.

53.Kpuctanin. OCHOBHBIE CBOMCTBA KPUCTAJUIMYECKOTO BEIIECTBA.

54.CTpyKTyphl COEAMHEHUI METAJUIOB C HEeMeTasiaMu, Tuna AX.

55.U3omopdusm. [Ipenen nzomopdHoi 3aMeHUMOCTH U MOP(OTpOmHS.

56.KoBaneHTHbie paanychbl. DU3MYECKUN CMBICIT KPUCTAINIOXUMHUYECKHUX
pPaanycoB.

JK3aMeHAIIMOHHbIE OMJIETHI 10 JUCIHILINHE

DK3aMeHamoHHbIN OreT No |
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l.Ilpenmer ¥ 3agauv KpUCTAUIOXMMHUHU. PEHTrE€HOCTPYKTYpPHBI aHaIU3 —
OCHOBHOM 3KCIIEPUMEHTAIBHBINA METOJ KPUCTAIIIOXUMHUH.

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

a)4MCI0 eIMHUYHBIX HAINlpaBJICHUM;

0)KaTeropuio0 CUHIOHUU;

B)CUHT OHUIO;

I')Ha3BaHME BU/IA CHMMETPUHU.

3aB.xadenpoit Kymxos X.b.

DK3aMeHaMOHHbIN Onet Ne 2

1.Indpakumst peHTreHOBCKUX JIydeil. MeTo bl perucrpauuu
Tu(pakMOHHBIX Jy4yel. YcnoBus Jlays.

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

3.IIpumepom TBEpABIX PACTBOPOB BEIYMTAHUS SABJISETCS PACTBOPUMOCTH B
cucrteme LiCI-MgCl,. O0bsicHuTe MEXaHU3M 00pa30BaHUs TBEPbIX PACTBOPOB.

3aB.kadenpoit Kymixos X.b

DK3aMeHaIlMOHHBINA OnieT Ne 3

1.MexnynapoaHas cuMBosIMKa U cumBosrka [llenduuca.

2.DHeprus peleTKH HOHHBIX KPUCTAILIOB.

3.BeiBecTH ypaBHEHUE, BEIPAKAIOIIEE YCIOBUE OTPAKEHHS PEHTTEHOBCKOTO
Jy4a C JUIMHOM BOJIHBI A OT KpUCTAILIOTpaduueCKO TIIOCKOCTH C
MEKILTOCKOCTHBIM paccTossHHEM d. YTOJI MEXIy JTy9OM M TUIOCKOCTBIO ©.

3aB.xadenpoit Kymixos X.b.

Dk3amMeHarmoHHbIi onitet Ne 4

1.Kpucramn. Kpucramimueckas pemerka.
2.Kpucranisl ¢ HOHHOU cBs3b10. [IpaBuiio Marnyca.
3.IIpencraBnens! cneayromue kpuctamaorpabudeckue Gopmys:
a)Le; 6)LePC; B)Ls6P; T)L6L, . 3amucarh UxX MO MEKIyHAPOTHON
CUMBOJIUKE U OMPEACIUTh BUJ] CHHTOHUH.
3aB.kadenpoit Kymixos X.b.
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DK3aMeHaIMOHHbINA OnneT Ne 5

1.3aK0H NOCTOSIHCTBA rPaHEBBIX YTI0B. MakpoCKONMMYECKUE
XapaKTEPUCTUKU KPUCTAIIOB.

2.OCHOBHBIE CTPYKTYPHBIE THIIBI METAIOB (ME/b, MAaTHUM, O-XKEIJIE30).

3.Paccunrariite SHEPrur0 KPUCTALIMYECKON CTPYKTYpbI A1 OMHAPHBIX

coequnennit CaF, u CsCl, nons3ysics npubnmxeHHon popmynoit Kanycrtunckoro.

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

3aB.xadenpoit KymixoB X.b.
DK3aMeHalMOHHbIN omeT Ne 6

1.3aK0H palMOHABHBIX OTHOLIEHUN apameTpoB. CUMBOJIBI T'paHEN U
pebep KpucCTasioB.
2.0nucaHue CTPYKTyp B TEPMax IIAPOBBIX YIAKOBOK U KJIAJOK. THIIbI

IIyCTOT.
3.0HpeIIJII/IT€ K KaKOMY THUITY TBCPABIX PACTBOPOB OTHOCATCSA CUCTCMBI:

a)Cu — Ni

6)Na2MOO4 — N32W04

B)NaQMOO4'2H20 — Na2W04'2H20 — HzO

iy o ; N1
MADCE

3aB.kadenpoit Kymixos X.b.

Dk3ameHarnoHHbIN Omet Ne 7

1. Kpucranisl ¢ KoBasieHTHO# CBsi3bI0. CTPyKTypa U (PU3NUYECKUE CBONCTBA.

2.Knaccudukanus CTpyKTyp CUIIMKATOB.

3.B anemente cummerpun L¢6P onpenenuts:
a)4nCIIO0 €IMHUYHBIX HAIlPaBJICHUI;
0)KaTeropuio0 CUHTOHUU;

B)CUHTOHUIO;
r')Ha3BaHUE BUJIa CHMMETPUHU.

3aB.xadenpoit KymxoB 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 PAaINyCOB.
3.0Hpe,ZIeJII/ITB, K KaKOMY TUITY 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 H30CTPYKTYPHOCTD.

2. TBepasbie pacTBOpbl. THUIIBL.

3.meroT 1 ipeicTaBiIeHHbIE (POPMYJIIBI CAMMETPUH KyOUUeCKOW CHHTOHUU
equHuuHoe HampaieHue: 4Ls;3L,; 3Ls4Ls; 4L:3L,3pC. IlpencraBieHHbIC
Kpucrauiorpadgudeckue hopmysbl HaUIuUTe B cuMBojnke ['epmana-Morena.

3aB.xadenpoit Kymixos X.b.

Dxk3ameHarnonHbIi onmet Ne 10

1. Kpucrannuueckas peuierka. DneMeHTapHas ssueiika. TUlbl pemeTrox.
2.CTpyKTypa MUHTEPMETATINYECKUX COCTUHEHU.
3.Hamumure Gopmyibl st pacuera SHEPTUH B MOHHBIX KPUCTALTUYECKUX
CTPYKTYypax.
3aB.kadenpoit Kymxos X.b.
Dk3ameHaroHHbIA oret Ne 11

1.Monnas Mogenb Kpuctaiia. DHeprus peuieTKH.

2.CTpyKTYypHBIil TUIl IEPOBCKUTA.

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

3aB.kadenpoit Kymixos X.b.
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DK3aMeHaMoOHHbINA OnneT No 12

1.BO3HMKHOBEHME W POCT KpUCTALIOB. PAKTOpBI, BIMSIOIIAE HA POCT
KPUCTAJUINYECKOTO BEIIECTBA.

2.Meramnueckas CBs3b. BiusHME pa3mepa aTOMOB METAUIOB HAa UX
¢duznyeckue CBOMCTRA.

3.Chanepur — ZnS — 4133L,(3L14)6P. Onpenenuts 351€MEHTH CHMMETPHH,
YKCIJIO €AMHUYHBIX HAIPABICHNU, CHHITOHHUIO U €€ KaTETOPHIO.

3aB.xadenpoit Kymixos X.b

DKk3ameHaoHHbIA oret Ne 13

1.ITomumopduzm. @a3oBbie MEPEXOIbI.

2.CeMeiicTBa  KPHUCTAUNIMYECKUX  CTPYKTYp. OCTpOBHBIE, LEMOYHBIE,
CJIOUCTBIE U KOOPAUHALIMOHHBIE CTPYKTYPBI.

3.Paccuuraiite 3HEPrut0 KPUCTAJUIMUECKOW CTPYKTYphl I OWHAPHBIX
coenunenuit CaS u K,S, none3ysace npubimwkennoit popmynoit Kanycrunckoro.
Wonnsie pagnycsl Ca®™ - 1,06 A; S*-1,74 A; K — 1,33 A.

3aB.kadenpoit Kymixos X.b.

Dk3ameHarnoHHbIi onmet Ne 14

1.ITonsTue o nucnokanuu. BnusHue nedekToB KPUCTAIJIOB HA UX CBOMCTBA.
2.M30BajiEeHTHBIN U T€TEPOBAJICHTHBIN N30MOPHU3M.
3.CHHIOHUY U KaTErOpHH.

3aB.kadenpoit Kymixos X.b.

Dk3ameHarmouHbi ouiet Ne 15

1.OneMeHTBI CHMMETPUM ¥ UX COYETAHHUE C TPAHCIIALUSAMH.

2.Knaccupukanusi KpUCTAUIMYECKUX CTPYKTYp C HMOHHOW  CBS3BIO.
N3onecmuyeckre, aHU30J€CMUUECKUE U ME30IECMUYECKUE CTPYKTYPHI.

3.PaccunTaTth DHEPIUI0 KPUCTAIMYECKOW CTPYKTYpPBI, €CIM HOHHBIC
pamnycel K - 1,33 A; Br! — 1,96 A nna coenqunenus KBr.

3aB.xadenpoit Kymixos X.b.

30



DK3aMeHaMOHHbINA OneT Ne 16

l.CuctemaTuka KpUCTANIMYECKHX CTPYKTYp IO THUIIy CBSI3U TOMO- U
reTePOIECMUYECKUE CTPYKTYPHI.

2.PeanbHblii KpucTaul. TouyeyHble 1e(PEKTHI.

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

Paccuurars.

3aB.xadenpoit Kymixos X.b.

Dxk3ameHarmoHHbIi onet Ne 17

1.CTpyKTypBI IPOCTHIX BEMIECTB — HEMETAILIOB. KoopauHanus aToMOB.

2. TepmoariHamMuKa MOMMMOP(HBIX MPEBpAIICHUH.

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

3aB.kadenpoit Kymixos X.b.

DK3aMeHaMOHHbINA OnieT Ne 18

1.CtpoeHue cuiMkaToB. 3aBUCUMOCTh (PM3MYECKUX CBOMCTB CHJIMKATOB OT
UX CTPOCHHS.

2.1Ipupo1a MHTEPMETAIINYECKUX COCTUHEHUM.

3.Hamumure dopmyny bparra-Bynasba mis  paznuuHbIX  MOPSIAKOB
OTPaKECHMUS.

3aB.xadenpoit Kymixos X.b.

Dk3ameHarmounubIi oniet Ne 19

1.Cunukarsl.

2.M30BajIEeHTHBIN U T€TEPOBAJICHTHBIN N30MOPHU3M.

3.1lnoTHelMe ynakoBky mapoB. KakuM Thmam ynakoBOK COOTBETCTBYIOT
cieayromue GopmyJbL:

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

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

l.Pemerka u cTpykTypa KpucTajLIa.

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 metona pentreHorpaduu: meron Jlays, Meron BpalieHus, METO.H
ITOPOILIKA.

2. TBepasbie pacTBOpbl. THUIIBL.

3.3aK0H OCTOSIHCTBA IPAHEBBIX YTJIOB.

3aB.xadenpoit KymixoB X.b.

DK3aMeHaIlMOHHbINA OnieT Ne 22

1.Ban-nep-BaanbcoBo B3ammojencTBue. JHeprusg B Ban-nep-BaanbcoBbix
KpHUCTaJlIax.

2.Buapl  CHMMETpUMM  KpPUCTAUIOB,  OOJAJAIOIMX  €IWHUYHBIMHU
HaIpaBJICHUSIMU.

3.Ha3oBuTe »ieMEHTHl CUMMETPUHU, BXOJASIIME B IMPEICTABICHHBIC
(1)0pMYJ'II>II L33L23PC, 4L33L2(3L14)6P

3aB.xadenpoii KymxoB X.b.

DK3aMeHaMOHHbINA OnneT Ne 23

1.9neprus nonusix ctpykryp. Llukn bopna-I"abepa.
2.YpaBuenune bparra-Bynbda.
3.3aBUCUMOCTbH CBOMCTB KPUCTALNIMYECKUX BEIIECTB OT UX CTPYKTYPHI.

3aB.xadenpoit KymxoB X.b.

Dk3amMeHamoHHbIi onitet Ne 24
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1.3aBUCUMOCTh NHPO- U MHE303JIEKTPUUECKUX CBOMCTB OT CUMMETPUHU
KpHUCTAJUIOB.

2.MonexynsipHble KpUCTaJUIbI.

3.CHHIOHUU U KaTErOpHHU.

3aB.xadenpoit Kymixos X.b.

DK3aMeHaIMOHHbIN Omet Ne 25

1.ITonsATHe 0 nucnokanuu. BnusHue nedekToB KpUCTAIJIOB HAa UX CBOMCTBA.
2./30BaJICHTHBIN M reTepOBaJICHTHBIA H30MOP(PHU3M.
3.CTpyKTypHBIil TUII TIepBOCKUTA. CBOKCTRBA.

3aB.kadenpoit Kymixos X.b.

Dk3ameHarmoHHbI oneT Ne 26

1.Ilpocreiimme cTtpykTypHble TUIIBI. OTIMCaHUE CTPYKTYpP B TEpMax
IJIOTHEUIIIMX IIAPOBBIX KIIAIOK.

2.KoBaneHTtHble paanycbl. DU3NUECKUI CMBICIT KPUCTAINIOXUMHAYECKHUX
paguycoB.

3.CTpyKTypHBIN THI IEPOBCKUTA.

3aB.xadenpoit Kymixos X.b.

DK3aMeHalMOHHBINA OniteT Ne 27

1.OCHOBHBIE CTPYKTYpPHBIE THIIBI METAJIOB.
2.Kpucramin. OCHOBHbBIE CBOWCTBA KPUCTAINIMYECKOTO BEILIECTBA.
3.251eMEeHTbl CHMMETPHUH /111 OECKOHEYHBIX CUCTEM.

3aB.xadenpoii Kymixos X.b.

Dk3amMeHarmoHHbIi ommer Ne 28

1.CTpyKTypbl COEIMHEHHUI METAIOB C HEMeTauiamu, Tuna AX.
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2.M3omopdusm. IIpeaen nzomophHOM 3aMEHUMOCTH 1 MOP(POTPOTIHSI.
3.3akon AIOU.

3aB.xadenpoit Kymixos X.b.

Kpumepuu ¢hopmuposeanusn ouenok no npomexdcymouHoil ammecmayuu:

«omauyno» (25-30 OamwnoB) — TWONy4arOT OOydaroluecs, KOTOpble CBOOOJIHO
OpUEHTHUPYIOTCS B MaTepuale U OoTBevaroT 0e3 3arpynHeHuil. OOydamomuics CrnocoOeH K
BBITIOJTHEHUIO CJIOKHBIX 3a/IaHUM, TIOCTAHOBKE IEJIel U BBIOOpE myTel ux peanusanuu. Pabora
BBITIOJIHEHA MTOJTHOCTHIO Oe3 ommubok, pemeno 100% 3amay;

«xopowo» (20-24 0Gamna) — MOTY4YarOT OOYYArOIIMECs, KOTOPhIE OTHOCUTEIBHO IOJTHO
OpUEHTHUPYIOTCS B Marepuaje, OTBEYaroT Oe3 3aTpyJHEHHH, OIMYCKaloT HE3HAuYUTEIbHOE
KOTM4YecTBO OmmOoK. OOydJarmuiics cCrocoOCH K BBIMIOJHEHUIO CIOXKHBIX 3amanuil. Pabora
BBITIOJIHEHA MOJTHOCTBIO, HO UMEIOTCA He OoJiee OHOM HerpyOoil OmMOKM U OJTHOTO HEIO4eTa,
He Oosiee Tpex HemoderoB. [lomyckaroTcs HE3HAYMTENbHBIC HETOYHOCTH NPH PEIICHUH 3aiad,
peuieno 70% 3anay;

«yoosremeopumenvuoy (16-19 OamoB) — monydaroT oOydarommecs, y KOTOPBIX
HEJOCTAaTOYHO BBICOK YPOBEHb BIAJEHUS MaTepuajoM. B mporecce oTBera Ha 3K3aMeHE
JIOITYCKAIOTCS OIIMOKA W 3aTPYAHCHHSI NPU M3IOKCHHH Matepuaia. OO0ydJaromuiicss IpaBHiILHO
BBITMIOJHIII HE MeHee 2/3 Bceil paboThl UM JOMYCTHI He Oosiee 0JIHOM rpyOoi OmIMOKU U JBYX
HE/Io4YeToB, He Ooyiee OJHOW TpyOOH M OJHON HerpyOoil ommOku, He Oojee Tpex HerpyObIx
omuboK, oaHOM HerpyOoil. OOywarommiics 3aTpyqHSeTCsl C MPAaBUIBHOM  OLIEHKOU
MpEIJIOKEHHOM 3a71a4u, JaeT HEMOJHBIN OTBET, perieHo 55% 3anay;

«Heyoosnemeopumensno» (0-15 0amioB) — mnony4yaroT oOydaromuecsi, KOTOpbIe
JOTYCKAIOT 3HAUYMUTENbHbIE OmuOKU. OOydaromuiicss HWMEeT JUIIb HAdadbHYI CTEIeHb
OpueHTalMu B MaTepuaine. B pabore yucio omuOOK M HEIOYETOB MPEBBICHIIO HOPMY JUIS
OLICHKH 3 WUJIU MPaBUJIbHO BBIIOJIHEHO MeHee 2/3 Bcell paboThl. OOyyarouuiicss 1aeT HEBEPHYIO
OIICHKY CUTYyalluu, petieHo meHee 50% 3amay.

6. MeToauueckue MaTepuasbl, onpeaeasoniue npoueaypbl OueHUBAHUS 3HAHUI, YMeHM,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH:
MeToanyeckue peKOMeHIALHUM sl MOATOTOBKH K IK3aMeHYy

MaxkcumanbHast cymma (100 6amioB), HaOupaemasi CTYAEHTOM IO AUCHUIIIIMHE BKIIOYAeT
JIBE€ COCTaBJISIOLINE:

— nepeas cocmaénAlowasi — OLEHKa PEeryJsspHOCTH, CBOEBPEMEHHOCTH M KadecTBa
BBITIOJIHEHHST CTYJIGHTOM Y4€OHOM paboThl MO W3YYEHUIO AMCIMIUIMHBI B TEUYCHHE TEPHOJa
M3YYEHHUS TUCIUILIMHBI (CEMECTpa, UIIM HECKOJIBKUX ceMecTpoB) (cymma — He Oonee 70 6anmoB).
Banel, xapakTepusyroiye ycrneBaeMoCTh CTyASHTa M0 JUCIUIUIMHE, HAOUPAIOTCS UM B TEUEHHUE
BCEro nepruoja 00y4eHus 3a U3y4eHre OTACTbHBIX TEM U BBITIOJHEHHE OTACIHHBIX BUIOB PadoT.

—  emopas cocmasnaowas — OlIeHKa 3HAaHUI CTYJIEHTa M0 Pe3yJIbTaTaM MPOMEKYTOUHOM
arrectanuu (He 6omnee 30 —6amioB).

Kpurepuem oreHkr ypoBHA c()OpPMHPOBAHHOCTH KOMIIETEHIIMI B pamkax y4eOHOI
nucuumnael «Kpucramnoxumus» B VIII cemecTpe sSBIISETCS SK3aMEH.

Lenvro npomesrrcymounvlx ammecmayuil 110 JUCHUIUIMHE SIBISETCS OLICHKA KaueCTBa
OCBOCHUS AUCITUTUTHHBI 00YJaIOITUMUCS.

Kpumepuu oyenku Kkauecmea 0C60€HUA OUCUUNTIUHDL

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTHIECKOE COACp)KaHUE Kypca
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OCBOCHO TOJTHOCTHIO, 6€3 POOEIOB, HEOOXOIUMBIC MPAKTHYECKUE HABBIKA PAOOTHI C
OCBOCHHBIM MaTepuasioM chopMupoBaHbl. Bee mpeaycMoTpeHHbIe TPOTrpaMMOoil 00ydeHust
yueOHbI€ 3aJaHUS BBIIOJIHEHbI, KAU€CTBO UX BBIMOJIHEHUS OL[EHEHO YHCIIOM 0alioB, OIM3KUM K
MakcUMajabHOMY. Ha sK3aMeHe cTyieHT JeMOHCTPUpPYeET IyOOKHe 3HAHUS MPEAYCMOTPEHHOTO
pOrpaMMoil Matepuasa, yMeeT YeTKO, JAKOHUYHO U JIOTUYECKHU TOCIIeI0BaTEeIbHO OTBeUaTh Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

Ouenka «xopouwioy — om 81 0o 90 6annoe — TeopeTUIECKOE COAEP)KaHNE Kypca
OCBOCHO, HEOOXOIMbIE MTPAKTHUYECKHE HABBIKK PaboThl c(hOPMUPOBAHBI, BHITIOJTHEHHBIE
yueOHbIe 3aJaHus COJIepKaT He3HAUUTEIbHbIE OINOKU. Ha sk3amMeHe CTyieHT 1eMOHCTPUPYET
TBEPJI0€ 3HAHUSI OCHOBHOTO (TIPOTrPaMMHOI0) MaTepuaia, yMeeT YeTKO, IpaMOTHO, 0e3
CYILIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA MIOCTABJICHHBIEC BOPOCHI.

Ouenka «yooenemeopumenvno» — om 61 0o 80 dannoé — TeoOpeTNUECKOE COAEPIKAHUE
Kypca OCBOEHO HE IMOJIHOCThbIO, HEOOXOIUMBbIE MPAKTHUUECKHUE HABBIKK PAOOTHI C(HOpMHPOBAHBI
YaCTUYHO, BBHIMOJIHEHHBIE Y4eOHBIC 3aaHus cojepxar rpyosie ommnbOku. Ha sk3amene CTyaeHT
JEMOHCTPHUPYET 3HaHHE TOJHKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpKAT HETOYHOCTH, cl1abo
apryMeHTHPOBaHbI, HAPYILIEHA I10CJIEI0BATEIbHOCTh U3JI0KEHHS MaTepralia

Ouenka «neyooenemeopumenvhoy — om 36 0o 60 0an1n06 — TEOPETHUECKOE
CoJlep’KkaHWE Kypca HE OCBOEHO, HEOOXOJIMMBbIE MPAKTUYECKUE HaBBIKU paboOThl He
c(hOpMHUPOBaHbI, BHINIOJHEHHBIEC YU€OHBIEC 3aJaHUsI COJIEPKAT rPpyOble OMUOKH, TONOTHUTENbHAS
camocCTosITeNIbHAsl paboTa HaJ MaTepUaioM Kypca He MPUBEAET K CYIIECTBEHHOMY MOBBILICHUIO
KayecTBa BBINOJIHEHUS y4eOHBIX 3afaHuii. Ha sKk3aMeHe CTyOeHT IeMOHCTpUPYET HEe3HaHue
3HAYUTEIBHOH YacTH MPOrPaMMHOTIO MaTepHuala, CYIIECTBEHHbIE OMIMOKA B OTBETaX Ha
BONIPOCHI, HEYMEHHE OpUEHTHUPOBAThCS B MaTepuaje, HE3HAHUE OCHOBHBIX MOHATUUN
JICITUTUIAHEI.

Tunossie 3ananus, ooecneunBaromue GopmupoBanue komnerenui [1K-1, ITIK-4 u T1K-
7 npencTaBieHbl B Ta0IHUIE 7

Taénuya 7. Pezynomamol 0céoenus yueoHoil OUCUUNIUHBL, HOOIEXHCaAUiUe NPOBEPKe
B PE3YIbTATC U3YUCHUA JUCHUIIIIMHBI CTYACHT JOJIZKCH!

PesyibTaTsl
PO OcHOBHBIE NOKA3aTEIH Bun  oueHouHoro
y Pe3yJIbTAaTOB 00yUeHUst MaTepuaJja
(KOMIeTEeHIIUN)
OIIK-2 Bnanenuem | 3HaThb TEOPUIO CTPOCHUS KPUCTAIJIOB U | MPAKTHYECKOE 3aHATHE,
HaBBbIKAMU YaCTUYHO YIOpAI0YeHHBIX | 1a0opatopHas  paGora,
TECTUPOBaHHE,
MIPOBEICHHUS KOHJICHCUPOBAHHBIX (ha3.
KOHTpOJbHas  pabora,
XHMHYECKOTO YMeTh: HCIONB30BaTh JAHHBIE 1O aTOMHOMY | sisamven
IKCIIEPUMEHTA, CTPOCHHMIO  KPUCTAUIOB  JUIS  M3YYCHHS | mpakTHuecKoe 3aHsTHE,
OCHOBHBIMH GU3MUECKHX W XUMHYECKMX  CBOWMCTB | /labopatopHas — pabota,
CHUHTCTUYCCKUMH W | KDUCTAUIMYECKUX  BEHIECTB M TOSICHUTH | 'CCTHPOBAHNC,
. KOHTpOJIbHass ~ pabora,
AQHAIUTHYECKIMHU ¢dusnueckue OCHOBBI TaKou CBSIBH, | oo
METOJIaMH TOJy4EHHUs | IUIAHMPOBATh SKCIIEPHMEHT Ha OCHOBE aHANM32 | Oenounbie MarepHalibsi
u UCCJICIOBAHMS | JIUTEPATYPHBIX JaHHBIX, AQHAIN3UPOBATh M | I  CaMOCTOATEIbHOI
XMMHYECKUX BEIIECTB | 00001IaTh PE3yJIbTATHI IKCTIIEPUMEHTA, | PabOTEI (TumoBbIe
U peaKiui (OpMyITUPOBATH BBHIBOIBI. sajam pasaen 3.2.);
B ATeTh: IIPUMEPHBIC TEMBI
a1 : KypCOBBIX pabot
HAaBbIKAMA  IUIAHMPOBAHMs,  AHAIM3A M | (paspen 5.3.);
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00001IIeHNS Pe3yIbTaTOB IKCIIEPUMEHTA,

THIIOBBIC TECTOBbIE
3ananus (pazgen 5.4)

METOJaMH  KCIIOJIb30BaHUSI  CTPYKTYPHBIX
TEMaTHUKa
JaHHBIX (B TOM 4YHclie OaHKM JaHHBIX) B
7a00paToOpHBIX  padoT
XUMHAYECKOM HCCIICIOBAHUU. (pasnen 5.5)
THUIIOBBIC OLICHOYHBIC
MaTepuaibl K 3K3aMeHY
(pazmen 5.6.)
I[IK-1 CmocobHocth | 3HaTh  cxeMy KiacCU(UKAUU CTPYKTYp B | NPAKTHYECKOE 3aHATHE,
BBITNIOJIHATH OCHOBHBIX KJIaCCaX XMMHUYECKHX COEIUHEHUH, nabopatopHast  pabora,
TECTUPOBAHME,
CTaHJapTHbBIE CTaHJApTHBIC MPUEMbI aHAIHM3a U IKCICPTH3BI P
KOHTpONIbHast ~ pabora,
orepanun IO | CJIOXKHBIX BEIIECTB M OOBEKTOB, MOHUTOPHHTA | 4isaven
npeajaracMbIiM u HUCCIICOOBAHUS CJIOKHBIX XUMHUYCCKUX | MpaKTUYECKOE 3aHATHE,
METOMKAM MIPOIIECCOB nmaGoparopHas  pabora,
yMeTb: TCCTUPOBAHUC,
KOHTpOJIbHasi ~ pabora,
aHAIM3UPOBATH  CIOXKHBIC  BEIIECTBA M | .-
MCCIICA0BATh  XMMHYCCKHE  MPOLUECCHl € | Openounsic MaTepHasi
WCIIOJIb30BAHNUEM CTAHIAPTHBIX METOIUK MU CaMOCTOSTENBHOM
Baanerb: MeromaMH  pacdyeTOB  CBOMCTB | PaboThI (THIIOBBIE
BeIeCTB 10  (OPMyllaM  CTATHCTHYECKO} | 334891 pasnen 5.2.);
) IPUMCPHBIC TEMBI
TEPMOJMHAMHKH W  PCIICHUS  ypaBHCHHM
N KYPCOBBIX pabot
XUMHAYECKON KUHETUKU (pasnen 5.3.);
PaccuutriBath MO. DIIEKTPOHHBIE | THIIOBBIC TECTOBBIE

KOH(Urypaluu U CBOMCTBa XUMHUYECKOH CBSA3U
FOMO- M TETEPOHYKIICAPHBIX JBYXaTOMHBIX
MoJiekys. Pacuer sHeprum  oOpazoBaHUs
MOJIEKYJIBI TIOJIY-3MIIMPUYECKUMU METOIAMHU

3ananus (paznuen 5.4)
TeMaTHKa

1abopaTOpHBIX  paboT
(pazmen 5.5)
TUIOBBIE  OLICHOYHbIC

MaTepHalibl K JK3aMEHY
(pazmen 5.6.)

[1IK-4 Cmoco6HOCTB
MPUMEHSITh OCHOBHBIE

€CTECTBEHHOHAYYHBIE
3aKOHBI u
3aKOHOMEPHOCTHU
pa3BUTHUSA
XMMHYECKOM  HAYKH
npu aHalmse
MOJTYYEHHBIX
pe3yJIbTaToOB

3HaTh MIPUHIUIIBI IIPUMEHEHHUS
TU(QPAKIMOHHBIX ~ METOA0B  HCCIIEI0BaHMS
KPUCTAJIUIMYECKUX CTPYKTYp M UCIOJIb30BAaHUE
nH(pOpMaINH, MOITy4aeMON 3TUMHU METOJIaMH
YMers HCIIONB30BaTh TEOPETUYECKHE 3HAHUS
IpU OOBSICHEHUH PEe3yJIbTaTOB XHMHYECKUX
JKCIIEPUMEHTOB,  IPOBOAUTH  pacyeTbl ¢
UCIIONIb30BAHUEM  Pa3iIUYHBIX IOTECHLHUAJIOB
MapHbIX  B3aUMOJICHCTBUM, crneuuduueckue
B3aUMOJICHCTBUS, SHEPTUSA BOJOPOJHON CBSA3H,
pa3JINYHbIE TUIIBI KOMILIEKCOB.

Baanern CoBpeMEHHBIMU ¢busuko-
XUMUYECKHMH  METOJAMHM  HCCIEAOBaHUS
CTPYKTYpPBI BELIECTB U IPOLECCOB, METOAAMHU
pacdeToB C  HUCIOJIB30BAHWEM  Pa3JIMYHBIX
IIOTEHIMAJIOB MAPHBIX B3aUMOJCHCTBUMN.

MPAKTUYCCKOC 3aHATHC,

nabopaTtopHass  pabora,
TECTHPOBAHHE,
KOHTpOJNIbHasi  pabora,
9K3aMeH

NpaKTHYECKOe 3aHsTHE,
nabopaTopHass  pabora,
TECTUPOBaHUE,
KOHTpOJIbHass ~ pabora,
9K3aMeH

OLeHOYHBIE MaTepHaIIbl
UL CaMOCTOSITENBHOM
paboTE (THrIoBEHIE
3amauu pasmen 5.2.);
HNpUMEpHbIE TEMBbI
KYpPCOBBIX pabot
(pazmen 5.3.);

THIIOBBIC TECTOBbIC

3amanus (pazmen 5.4)
TEeMaTHUKa

7Ta00paTopHBIX  padoT
(pa3zmen 5.5)
THIIOBBIE  OLICHOYHBIE

MaTepualbl K 3K3aMCHY
(pazmen 5.6.)
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BBIOMPATh METOJBI 3aIUTHI OT OIACHOCTEH U
croco0bl o0ecrieyeHnss KOM(POPTHBIX YCIOBUI
npoecCHOHATIBHOMN JIeSITEIbHOCTH.

I1IK-7 Brnanenuem | 3Harhb: MPAKTHYECKOE 3aHATHE,
METOJIaMH1 3aKOHO/IaTEIbHBIC U MPABOBBIE aKThl B 00JIaCTH naboparopas  pabora,
6e30macHoro 6e3omacHOCTH, TpeOOBaHUS K Oe30macHOCTH EZZTTPII)% ?Ii?{}:fle’ pabora,
oOpareHus c | paboTBl B XUMHMUYECKUX  JIAOOPATOPHSX, | yxsamen
XUMHUYCCKUMHU CpeacTBa U MCTOAbI MOBBIIICHUA 0€30I1aCHOCTH MpaKTUYECKOE 3aHsATHE,
MaTepHuaJaMu ¢ | mpodeccHoHANBHOM IEATETLHOCTH naboparopHasi  pabora,
y4eTOM ux | Baagern: TECTHPOBAHME,
(bu3nIecKux U | MOHATHUHHO-TEPMHUHOJOTUYECKHUM aIllapaToM B gﬁ:;ﬁggmaﬂ pabora,
XUMHYCCKHUX CBOMCTB | 00JIacTh 0€30IaCHOCTH, IPUEMAMH | Opuepounbie MaTepHAIEI
palnoHaIN3auu pOPECCUOHAIBHON | amst  caMOCTOSITEIIBHOI
ACSITCIBbHOCTU c LICJIbIO obecrnieyeHus | pabors (THnoBbIe
6e30MaCHOCTH. 3a1a4u pasnen 5.2.);
IIPUMCPHBIC TEMBbI
Ymers: KngOBI;)IX pabor

(pazmen 5.3.);

THUIIOBBIC TECTOBBIC
3amanus (paszen 5.4)
TEeMaTHKa
nabopaTOPHBIX
(pazmen 5.5)
THIIOBBIC OLICHOYHbIE
MaTepHaabl K JK3aMEHY
(paznmen 5.6.)

pabot

Takum 00pa3oM, BBIMOJHEHUE TUIIOBBIX 3a/laHUM, TPEICTABICHHBIX B pazaene S

«O1eHoYHbIe

HpOMG)KyTO‘IHOfI aTTeCTalum»

MaTepHaIbl

JUISL TEKYIIEro W pyOEeKHOro KOHTPOJsS YCIEBAEMOCTH U
MO3BOJIUT OOECTEUUTh CIIOCOOHOCTh K HaBBIKAM IPOBEICHUS

XUMHYECCKOI'0 JOKCIICPUMCHTA, OCHOBHBIM CHHTCTUYCCKMMU UW AHAJIUTUYCCKUMHU METOAaAMH
MOJIYYCHHA U UCCIICAOBAHUA XUMHUYCCKUX BCHICCTB U peaKHHﬁ, TaKXe CIIOCOOHOCTH BBINOJHSATh
CTaHAApTHBIC ornepanuun 10 npeajiaracMbiM MCTOJHKaM, MNPUMCHATH OCHOBHBIC
C€CTCCTBCHHOHAYUYHBIC 3aKOHBI U 3aKOHOMEPHOCTU PA3BUTHA XHUMHYISCKOM HAayKH IIPpU aHAJIM3C
IMMOJIYYCHHBIX PE3YJIbTAaTOB n BJIAACTh MCTOJaMH 0e301macHOTO O6paHICHI/I$I C XUMHYCCKHMHU

MaTepuaiaMM ¢ yueToM UxX ¢pusnyeckux u xumuueckux cporcts (OIIK-2; [1K-1; ITK-4; TIK-7).

7. YueOHO-MeTOANUECKOE 00ecTieueHne TUCHUIIIHHBI

7.1. Ocnoenasn tumepamypa

1. VYpycos, B. C. Kpucramnoxumus. Kparkuit kypc [DaekrpoHHbIi pecype] : yaeonuk / B. C. Ypycos,
H. H. EpémuH. — DnekTpoH. TeKCTOBble JaHHble. — M. : MOCKOBCKHH TrocynapCTBEHHBIH
yHuBepcuteT uMenu M.B. JlomonocoBa, 2010. — 256 c. — 978-5-211-05497-4. — Pexxum nocryma:
http://www.iprbookshop.ru/13343.html

2. Hosropomosa, M. 1. Kprucrannoxumus TpUpOAHBIX MOJIUMOPGOB yriiepoja: oT rpadura 1o rpadeHa
[Dnexrponnsrit pecype] : monorpadus / M. M. HoBropomoBa. — DIEKTPOH. TEKCTOBBIC TaHHBIE. —
Pocros-na-Jlony : HOxwusIi dhenepanbubiii yausepcuret, 2009. — 120 ¢. — 978-5-9275-0696-5. —
Pexxum nmocrtyma: http://www.iprbookshop.ru/46988.htm
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3. ApramonoBa, O. B. Xumus TBepioro tena [DNEKTpOHHBIA pecypc]| : ydeObHoe mocobme / O. B.
ApTamMoHOBa. — DJIEKTPOH. TEKCTOBbIE NaHHbIC. — BopoHex : BOpOHEKCKHH ToCymapCTBEHHBIN
ApXUTEKTYPHO-CTpoUTeNbHbIM yHUBepcuteT, ObC ACB, 2015. — 168 c. — 978-5-89040-529-6. —
Pexum mocryna: http://www.iprbookshop.ru/55066.html

4. denoros, A. K. ®usndeckoe matepuaioseacuue. Yacts 1. @usmka TBepmoro tena [IIeKTPOHHbIH
pecypc] : yuebnoe mocobue / A. K. ®emnoroB. — DIEKTpOH. TEKCTOBBIC JaHHbIE. — MUHCK :
Brpimiimias  mkoma, 2010, — 400 c. — 978-985-06-1918-1. — Pexum pocryma:
http://www.iprbookshop.ru/20161.html

7.2. /lonoanumenvhasa aumepamypa

1. Kpucramnorpadus u kpuctamoxumus [ DNeKTpoHHbBIN pecypc]: yueb. mocodue / Kocenko
H.®. - BanoBo : MiBaH. roc. XuM.-T€XHOJ. YH-T., 2017. -
http://www.studentlibrary.ru/book/ghtu_038.html

2. Eropos-Tucmenko, HOpuit KnaBauesuu. Kpucramnorpadus u xpuctamnoxumus [Tekcr]| :
yuebnuk / 0. K. EropoB-Tucmenko ; pen. B. C. Ypycos. - M. : Ku. nom "VHuBepcurer",
2005. — 587 c. : puc. - bubnuorp.: c¢. 583-585 . - ISBN 5-98227-095-4

3. UynpynoB, Esrenmii BmagmmmpoBuu. Kpucramrorpadus [Texcr] : monorpadus / E.B.
Uynpynos, M.A. ®agnees, A.D. Xoxios, E.B. UynpyHos. - M. : ®uzmatiut, 2004. — 500c.

4. 4 Ypycos B.C., Epemun H.H. — Kpucramoxumus. Kpatkuii kype. YueOHoe mocodue.- M.:

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

5. KopmynoB A.A. OCHOBBI KpPUCTAJUIOXMMHUU HEOPTraHWYECKUX BemiecTB. —lomck, W3a-Bo
TIIV, 2006, 86 c.

6. OxumeB K.HO. Kpucramnoxumuss u 1nedekTbl KpUCTAJUIMYECKOTO CTPOCHUs/ YydeOHOe
nocodue/- Yensounck: U3a-so IOYrI'Y, 2007.-97 c.

7. lleukoB I''T. Hauana kpuctamioxumuu, CTpoeHUE pealbHbIX KPUCTAUIOB B XUMHUYECKOU
TEXHOJIOTUM HEOpraHUYeCKHX BellecTB. /Y4yeOHoe nmocobue, bapuayim, 2010 ., 76 c.

8. MatBuenko A.A. TumnoBsie 3amauu 1Mo XUMHH TBepaoro tena. Jeddextsr B kpuctamax/
YuebHo-MeToanueckoe mocodoue. Hoocubupcek, 2011 1.

9. KorBanoBa M.K. Kpucramnoxumus, yue6Hoe mocobue / Xantei-Mancuiick: PULL HOT'Y,
2008.- 116 c.

10.  Kpucramnoxumus: ITpaktukym (st ctynentoB Il xkypca xumudeckoro gaxynbrera) /
Cocr. JI.LH. AneeBa. — Omck: OMck.roc.yH-T, 2004.- 28 c.

11.  OcHoBHble paznensl kpuctamiorpadpun. Yuedbnoe nocodue/ Iloa.pen. Kyzpmuuesa I'.M.
—M.: MUTXT, 2002.- 80c.

12. BslpammBaHre MOHOKPUCTAJJIOB TEPMAHUS C KOHTPOIUPYEMBIMHU CTPYKTYPOU,
cojiepaHueM npumeceit u ontudeckumu cBorictBami. [logkomaes O.U., [llumanckuit A.D.,
ITaBmrok T.O. U3narensctBo COY, I'og nzganus 2017

7.3. Ilepuoouueckue uzoanusn

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

7.4. Hnmepnem-pecypcul
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http://www.chem.msu.su/rus/cryst/cryschem/lectures.htm

http://open.kbsu.ru/moodle/course/view.php?id=3294

OBC «Koncynbrant cryaeHTa» http://www.studentlibrary.ru/
OBC «Aulludp6yke» http://www.iprbookshop.ru/

L Coepemennvie npoeccuonanvhole 6asvl OAHHBIX:
Nen/m | HammenoBanue KpaTkas xapakrepucTuka Anpec caiita YciaoBus
3J1eKTPOHHOTO A0CTYIA
pecypca
1. 9B/1 PI'b DNEeKTPOHHBIE BEPCUH http:/www.d | ABTOpHU30BaHHBI
885898 monHbIx iss.rsl.ru 1 nocTyn u3
TEKCTOB IHCCEPTALUI U OoubnmoTexn
aBTopedepaToB u3 GpoHIa
Poccuiickoil rocynapcTBEHHOM (k. 112-113)
OubmmoTeKn
2. «Web of ABTOpHUTeTHas nonuremMatudeckass | http:/www.i | Hoctyn mo IP-
Science» (WOS) | pedeparuBHo-Onbnunorpaduyeckas | siknowledge. | aapecam KbI'Y
1 HayKOMeTpuieckasi 0a3za JaHHBIX, com/
B KOTOPOH MHIEKCUPYIOTCS
oxono 12,5 Thic. )KypHaIOB
3. | Sciverse Scopus PedepatuBnas n ananuTHyeCcKast Hoctym mo IP-
HU3JaTelbCTBa 0a3a IaHHBIX, COJIEPIKaIIIAs anpecam KbI'Y
«B3eBHp. http://www.s
Hayxka u 21.000 peneH3UpyeMBIX copus.com
TeXHOIOIHID HKypHAJIOB; IOO.VOOO kaur; 370
KHWDKHBIA Cepuit
(TIpOTOIKAFOIINXCST U3/TAHUH );
6,8 MIJIH. JJOKJIaJIOB U3
TPYAOB KOH(pepeHIHH
4. Hayunas OnexkTpoHHas OubImoTeKa http://elibrar | TTonHbIi KOCTYM
3J1eKTPOHHAsI HAYYHBIX ITyOJIUKaINH - y.ru
0ndamoTeKa MOJTHOTEKCTOBBIE BEPCHU OKOJIO
(HOB P®®H) | 4000 unoctpanusix u 3900
OTEYECTBEHHBIX HAYYHBIX
JKypHAIIOB, pedepaTsl My OIHKaIHi
20 TBICSY XKYPHAIIOB, a TAKXKE
onucanus 1,5 MIIH. 3apyOeKHBIX U
POCCHICKUX IHCCEpTALU.
2800 poccHiicKuX )KypHAJIOB Ha
0e3BO3ME3JHOI OCHOBE
S. baza nannbIX Haumonanbaas nHGOpMaIMOHHO- http://elibrar | ABTOPH30BaHHBI
Science Index | aHanuTHYecKas cucTema, y.ru 1 mocTym.
aKKyMyJIipyrolias ooiee 6
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(PHHII)

MUJUTHOHOB TTyOJIMKAIIAN
POCCHUICKHX aBTOPOB, a TAKXKe

ITo3Bonsger
JIOIIOJIHATE U

WH(POPMAITUIO 00 MX IIUTUPOBAHUU YTOYHSATH
u3 6osee 4500 poccHilCKUX CBEIICHUS O
JKYpHAJIOB. Ty OJTHKAIISIX
yuensix KbBI'Y,
AMEIOIINXCS B
PUHI]
6. Hamunonanbnasa | OO0beIMHEHHBIA AIEKTPOHHBIN https://m306.p Hocrtym ¢
3JIEKTPOHHASA Kartajor (pOHI0B POCCHUICKHIX 0} AJIIEKTPOHHOTO
ouo.auorexa PI'b | OnbnmoTek, comep Karimii YUTAJIBHOIO 3a/1a
4 331 542 31eKTpOHHBIX OMOTNOTEKH
JOKYMEHTOB 00pa30BaTeIbHOTO U KbI'Y

HAY4YHOT'0 XapakTepa Io
PasIMYHBIM OTPACISIM 3HAHUN
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7.5. Memodu4eckue yka3aHusi no npogedeHuI0 pa3AUuYHbIX y4eOHbIX
3aHamulil U caMmocmosime1ibHoll pa6omul

VYyeOunast pabora nmo aucuumimHe KpucrammoXumus COCTOMT W3 KOHTaKTHOM paboThI
(Jlekuu, TPAKTHYECKHUE 3aHSITHS) U CAMOCTOSTENBLHON pa0oThl. [[oNisi KOHTaKTHOW y4eOHOI
paboThl B 0011eM 00bEME BpeMEHHU, OTBEICHHOM ISl U3Y4EHUs IUCUUIUIMHBI, cocTaBisieT 47 %
(B TOM umcIIe JEKUUOHHBIX 3aHATUHN — 15,7%, naboparopHbix 3aHaTHi — 15,7%), npakTHUecKux
saasaTui — 15,7%), nons camocrostensHON paboThl — 53 %. COOTHOIICHHE JEKIIMOHHBIX,
CEMHUHAPCKHX, JIA0OPATOPHBIX W TPAKTHUECKUX 3aHATHH K OOIIeMy KOJMYECTBY YacoB
cooTBeTcTByeT YyuyeOHOMY Iutany Hampasnenuss 04.03.01 — Xumwus, npoduns «lIpoduns
«Heoprannyeckass XUMHsI U XUMUS KOOPAMHALMOHHBIX COCIMHEHMI», «XUMHs OKpYXKarolen
Cpelbl, XUMHUECKas SKCIIePTH3a U SKOJOoruueckas 0€30MacHOCTbY.

JI1si TOATOTOBKM K MPAKTUYECKUM 3aHATUSIM HEOOXOJMMO PAaCCMOTPETh KOHTPOJIBHBIE
BONPOCHI, MPH HEOOXOAMMOCTH OOpaTHTBhCS K PEKOMEHAYeMOW JuTepaType, 3amucaTh
HETOHSATHBIE MOMEHTBI B BOIIPOCAX ISl YICHEHUSI KX Ha MIPEACTOAIIEM 3aHITHH.

Memoouueckue pekomenoayuu no uzydenuio oucyunaunst « Kpucmannoxumuny ons

oodyuaromuxcsn

Henp kypca «Kpucramioxumus» - SBISETCS OCBOCHHE OOIIMX MPUHIIUIIOB OMHCAHUS
KPUCTAJUIMYECKUX CTPYKTYp, TEOPUM BAXKHEHIIMX KPUCTAIUIOXUMUYECKUX SIBICHUM U
000011IeHHOM KPUCTAITIOXUMHH, paccMaTpUBAIOUIeil MHOrooopasue KOHAECHCHPOBAHHBIX (a3 ¢
Pa3IUYHON CTPYKTYPOU, U3ydeHne (GU3HKO-XUMHYECKHX METOJIOB HCCIICIOBAHUS KPUCTAILIOB.

[Ipuctynas Kk M3y4eHUIO NUCIUIUIMHBI, O0ydJaromeMycs HEOOXOJAMMO O3HAKOMHUTBCS C
TEMaTUYECKUM IUUIAaHOM 3aHSATHH, CUCKOM PEKOMEHJIOBAaHHOW yueOHOW nuTeparypsl. Ciemyer
VSICHUTH TIOCJICIOBATEIILHOCTD BBITIOJHEHUS WHIMBUIYaTbHBIX YYCOHBIX 3aJlaHUM, 3aHECTH B
CBOIO pPabouyl0 TeTpaab TEMbl U CPOKH MPOBEIACHHS CEMHHAPOB, HAMHMCAHUS YYEOHBIX U
TBOpYECKUX paboT. [lpM u3ydeHUW AUCIUIUIMHBI OOYYArOIIUEeCs BBITOJHSIIOT CIEAYIONNe
3a/laHus: U3y4aloT PEKOMEHIOBAaHHYIO YUeOHYI0 U HAYYHYIO JIUTEPATypy; MUIIYT KOHTPOJIbHBIC
paboThl, TOTOBAT JOKJIAAbl M COOOMIEHUS K TPAKTUYECKUM 3aHSITHSM; BBITIOJHSIIOT
CaMOCTOSITENIbHbIE TBOPYECKHE pPa0OThI, Y4aCTBYIOT B BBIMOJTHEHHM TMPAKTUYECKUX 3aJaHUU.
YpoBeHb U ri1yOrMHa YCBOCHUS NUCIHUIUIMHBI 3aBUCSAT OT aKTUBHOM U CUCTEMATHYECKON pabOoThI
Ha JIEKUUAX, HW3YYECHUS PEKOMEHIOBAHHOW JIUTEPATYPBI, BBIIOJHEHUS KOHTPOJIBHBIX
MUCbMEHHEIX 3aJaHuN

Kypc u3yudaercs Ha JIeKIusx, CeMHHapax, JaOOPATOPHBIX U TPHU CAMOCTOSITEIILHOW M
WHAUBUAYaAlbHON paboTre oOydwarommxcs. OOydarouuiicss As MOJHOTO OCBOCHHS MaTrepuana
JIOJDKEH HEe TPOIYCKAaTh 3aHATHS M aKTUBHO Y4YacTBOBaTb B Yy4yeOHOM mporecce. Jms
MaKCUMaIbHOU 3(PPEKTUBHOCTH HM3yYEHHS HEOOXOJMMO MOCTOSHHO BECTH KOHCIEKT JEKIUH,
3HaTh PEKOMEHIYEeMYI0 TPEToiaBaTelieM JINTepaTypy, MO3BOJSIONIYIO JOMOJHHUTh 3HAHUS U
JTy4lIe TOATOTOBUTHCS K CEMUHAPCKHUM 3aHATUSIM.

B cooTrBercTBUM ¢ y4eOHBIM IIJITAaHOM Ha KaXAyH TEMY BBIJEICHO HEOOXOIUMOE
KOJIMYECTBO YACOB MPAKTUUYECKUX 3aHATUN, KOTOPbIE MPOBOASATCS B COOTBETCTBUU C BOMPOCAMHU,
PEKOMEHJIOBAaHHBIMH K HW3Y4YEHHUIO TIO OmNpeAeieHHbIM TemaMm. OOydarommecss JOJKHBI
PEryISIpHO TOTOBUTHCS K CEMHUHAPCKUM 3aHSTHUSIM U Y9aCTBOBATh B 00CYXJIEHUU BOIIPOCOB. [Ipu
MOATOTOBKE K 3aHATHSAM CJIEIYET PYKOBOJICTBOBATHCS KOHCIIEKTOM JICKITMI W PEKOMEHI0BaHHON
autepatypoil. TeMaTudyeckuil TIaH AUCHUIUIHHEI, y4eOHO-METOUYECKHEe MaTepuaibl, a Takke
CITUCOK PEKOMEHIOBAaHHOM JINTEpaTyphl MPUBEICHBI B paboueit mporpaMmme
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Memoouueckue pexomenoayuu npu padome HAO KOHCREKMOM 60 8peMs NPOBEOEHU

neKyuu

B mpouecce NeKIMOHHBIX 3aHATHH 1egecoo0pa3HO KOHCIEKTUPOBATH  yueOHBIN
MaTepuai. J{as 3Toro UCHOIb3YIOTCS OOIIME U YTBEPAUBIIUECS B MPAKTUKE MIPABHUIIA, U TPUEMBI
KOHCIIEKTUPOBAHMS JICKIUH:

KoncnektupoBanue JIEKIH BEAETCS B CIELUAIBHO OTBEICHHOW IJIA 3TOr0 TETPAH,
KOKJbI JIMCT KOTOPOM JOJDKEH MMETh MOJs, Ha KOTOPBIX [JENAaloTCAd TIIOMETKH W3
PEKOMEHIOBAaHHOM JHUTEpPaTyphbl, JOMOJIHSIOIMINE MaTepual MPOCTYIIAHHOW JIEKIMH, a TaKXe
MOIYEPKHUBAIOIINE 0COOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETUUYECKUX MOTOKECHHM.

[lenecooOpa3Ho 3aMUCHIBATh TEMY U IUTAH JICKIIHHA, PEKOMEHIYEMYIO JIMTEPATYPY K TeMe.
3anucu paszenoB JIEKIUU JIOJDKHBI MMETh 3arojOBKH, IOJ3arojOBKH, KpacHble CTpoku. Jlis
BBIJICJICHUSI PA3JIeNIOB, BHIBOJIOB, OMPEACIICHUM, OCHOBHBIX MACH MOMXHO HCIIOIb30BaTh I[BETHHIC
KapaHaalu 1 GpromMacTepsl.

HasBanHbIe B JIEKIIUU CCHUIKU HA TICPBOMCTOYHUKHU HAJ0 MOMETHTH Ha TMOJISIX, YTOOBI pH
CaMOCTOSITeNIbHOM paboTe HalTM W BOUCaTh HMX. B KOHCIEKTE OCIOBHO 3alMCHIBAIOTCS
OTpeNIeNICHUs] TMOHATUM, KaTeropuid M 3akoHOB. OCTaJIbHOE OJKHO OBITh 3allMCAaHO CBOUMU
CJIOBaMH.

Kaxxnomy crymeHTy HeEoOXoauMoO BbIpabOTaTh W HCMOJIB30BaTh  JIOIMYCTHMBIC
COKpalleHus: HanOoJiee paclpoOCTPAHEHHBIX TEPMUHOB U MOHSATHUH.

Memoouueckue pekomenoayuu no n0020moeKe K NPAKmu4eCKumM 3aHAMUAM

[IpakTnueckue (ceMUHApCKUE) 3aHATHS — COCTaBHAas 4YacTh Yy4eOHOro mpolecca,
rpynmnoBast (GopMa 3aHATUI NpPU AKTUBHOM Y4YacTHM CTYIeHTOB. [IpakTuueckue 3aHATUA
CIOCOOCTBYIOT yYIIyOJIGHHOMY HW3Yy4Y€HUIO HauOoJiee CIOXKHBIX MPOOJeM HAyKH M CIyKar
OCHOBHOHM (hOpMOH NOJBEIEHUSI HUTOTOB CaMOCTOATENbHOW palboThl oOydaromuxcs. Llenbro
NPAaKTUYECKUX 3aHATHH SBISIETCS YIIyOJleHHMEe U 3aKpeIUieHHEe TEOPETHYECKUX 3HAHHIA,
HOJYYEHHBIX 00yYaroIMMUCS Ha JEKIMIX U B IPOLIECCE CAMOCTOSITEIBHOIO U3yUEHHsI y4eOHOro
MaTepuaia, a, ClieZloBaTeIbHO, (GOPMUPOBAHHUE Y HUX OIPEIEICHHBIX YMEHHUI U HaBBIKOB.

B Xxone moAroToBKM K CEMHUHApCKOMY 3aHSATHIO HEOOXOIMMO MPOYUTATh KOHCIIEKT
JICKOWH, H3YYUTH OCHOBHYIO JIMTCPATYPY, O3HAKOMHUTHLCA C HOHOHHHTGHBHOﬁ J'IHTGp&TypOfI,
BBIMOJIHUTh ~ BBIJJAaHHBIE MpenojiaBaTesieM MpakThdeckue 3aaaHus. llpu sTOoM  ydecTh
PEeKOMEHIalluM TIperojaBareisi U TpeOoBaHUs mporpamMMmbl. JlopabaTbiBaTh CBOM KOHCIIEKT
JIEKIMH, JIeas B HEeM COOTBETCTBYIOIIUE 3aMCH U3 JINTEPaTyphI.

KenarenpHo npu IOArOTOBKE K MPAKTUYCCKUM 3aHATUAM I10 JUCHUITIINHE
OJTHOBPEMEHHO HCIOJIb30BaTh HECKOJIBKO HCTOYHHUKOB, PACKPHIBAIOIIUX 3a/JaHHbIC BOIPOCHI.

Ha mnpaktudeckux 3aHATHUSAX OOydYaroUIMecs ydaTcsi TPaMOTHO W3Jarath IMpoOJIeMBl,
CBOOOJTHO BBICKA3bIBaTh CBOM MBICIH U CYX/IE€HUS, pACCMaTPUBAIOT CUTYallUH, CIIOCOOCTBYIOIME
Pa3sBUTHUIO HpO(i)eCCHOH&HBHOfI KOMIICTCHTHOCTH. Cnez[yeT HMETh B BHAY, YTO IIOATOTOBKA K
NPAaKTUYECKOMY 3aHSATHIO 3aBHCUT OT (OPMBI, MECTa MPOBEIEHUS CEMUHapa, KOHKPETHBIX
3a/laHuil U opy4yeHuil. 9To MOXKeT OBITh HallMCaHUe J0KJaAa, 3cce, pedepara (¢ mocIeaYOUUM
uX 00CYX/I€HUEM), KOJUIOKBUYM.

Memoouueckue pexomenoayuu no Op2anu3ayuu camocmoamenbHol padomsot

CamocrodarenbHas pabora oOy4aroImuxcs - CHOCO0 aKTHUBHOIO, IIEJICHAIPAaBICHHOTO
PUOOpPETEHUs CTYIEHTOM HOBBIX Il HETO 3HAHUN U yMEHUM 0e3 HemOoCPEICTBEHHOTO y4acTHs
B 9TOM ITpoliecca npemnojaaBateneil. [loBpleHne poiau caMocTOATeNbHONW paboThl 00yJaroImuxcs
IIpU MPOBEICHUU PA3JIMYHBIX BUIOB YUEOHBIX 3aHITHH MPEIoIaraer:

— ONTHMH3ALMI0O METOJIOB OOy4YeHHs, BHEAPEHHE B Y4eOHBIM MpPOLECC HOBBIX
TEXHOJIOTUI 00yuYeHHsI, TOBBIMIAOIINX TPOU3BOJAUTEILHOCTh TPYAa NpenojaBaTess, akTUBHOE
UCTIOJTb30BaHNE MHPOPMAIMOHHBIX TEXHOJIOTHH, TTO3BOJISIONINX 00ydJaronieMycsi B yI00HOE /st
HEro BpeMsI OCBauBaTh y4eOHBI MaTepHal;
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—  IIMPOKOE BHEAPEHHUE KOMIIBIOTEPU3UPOBAHHOIO TECTUPOBAHUS;

—  COBEpILIECHCTBOBAHUE METOAUKH IIPOBEICHMS IPAKTHK U HAyYHO-MCCIEA0BATEIbCKON
paboThl 00y4aromuXCcs, MOCKOJbKY MMEHHO 3TH BUIBI YueOHOH palboThl B NEpBYIO OYepenb
TOTOBST 00YYaIOIINXCsl K CAMOCTOSATEIbHOMY BBIITOJHEHHIO ITPO(ECCUOHANIBHBIX 3a/1a4;

—  MOJEPHM3ALMI0 CUCTEMBI KYpPCOBOI'O M JUIUIOMHOIO IIPOEKTUPOBAHUA, KOTOpas
JI0JIKHA MOBBILLIATH POJIb CTYJIEHTa B I0A00pe MaTepuaa, OMCKe IMyTel peleHus 3a1au.

CamocrosarenbHas paboTa NPUBOAUT CTYINEHTa K IIOJyYCHMIO HOBOIO 3HAHUS,
VIOPSAIOYCHUIO M YIUyOJEHWI0  WMMEIOMIMXCS  3HaHWH, (OpPMUpPOBaHHIO y  HEro
npodecCHOHATIBHBIX HAaBBIKOB M yMeHU. CaMoCTOsTeNIbHAs pab0Ta BINOJIHACT P (yHKIIHMA:

—  Ppa3BUBAIOLIYIO;

—  nH(POPMAIMOHHO-00YyUYaOIIIYIO;

—  OPHUEHTHUPYIOILYIO U CTUMYJIHPYIOILYIO;

—  BOCIIHTHIBAIOUIYIO;

—  HCCIIE[0BATEIbCKYIO.

B pamMkax Kypca BBINOJIHSAIOTCS CIEAYIOIINE BUIbI CAMOCTOATENBbHOM padoThI:

1. Ilpopaborka yueOHOrO Marepuana (IO KOHCIIEKTaM, Y4YeOHOM M HAyIHOU
JIUTepaType);

2. BrinonHenue pa3HOypOBHEBBIX 3a7a4 U 3a/IaHUH;

3. Pabora ¢ Tecramu 1 Bonpocamu JUIsl CaMOIIPOBEPKHU;

4. BBHINOJIHCHUE UTOTOBOM KOHTPOJIHHON PaOOTEHI.

CryneHTaM peKOMEHIyeTcsl ¢ CaMOro Hayajla OCBOCHMs Kypca paboTaTh ¢ JINTepaTypoi U
npeUiaraéMbIMU 33/IaHUSIMHE B ()OpME MOATOTOBKH K OYEPEIHOMY ayIUTOPHOMY 3aHATHIO. [Ipn
9TOM aKTYaIM3UPYIOTCS MMEIOLIUECs 3HAaHUS, a TakkKe co3laercs 0as3a JUlsl yCBOEHHsS HOBOIO
MaTepuaia, BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPbIE CTYACHT MIOJIy4aeT B Ay JTUTOPUU.

Heo06Xx0auMo OTMETUTB, UTO HEKOTOpbIE 3aJaHus JJs CaMOCTOSTENbHOW paldoThl IO
Kypcy UMEIOT onpe/eseHHyto cneuuduky. [Ipu ocBoeHnn Kypca CTYIEHT MOXKET IOJIb30BaThCs
6ubnMoTeKoN By3a, KOTOpas B IIOJIHOM Mepe oOecriedeHa COOTBETCTBYIOILEH JIMTEpaTypOM.
3HAYUTENIbHYIO TOMOIIb B MOJTOTOBKE K OYEPETHOMY 3aHATHIO MOXET OKa3aThb MMEIOIIMICS B
y4eOHO-METOIUYECKOM KOMIUIEKCE KPaTKHi KOHCIEKT JIeKIuil. OH jk€ MOXeT UCIOIb30BATHCS U
JUISL 3aKpeTIEHUs TIOJyYeHHOro B ayuTopun marepuana. CamocTtodTenbHas padoTa CTYJAEHTOB
OpeIyCMOTpEHa Y4eOHBIM IIJJAaHOM U BBINOJHSETCS B 00s3aTeNbHOM NOpsiaKe. 3amaHus
IPEJIOKEHBI TI0 KaXJA0H U3y4yaeMOl TeME U MOTYT TOTOBUTHCSI MHJIMBUYaIbHO WIH B TPYIIIIE.
[To HeoO0XOAMMOCTH CTYIEHT MOXET oOpamiarbcs 3a KOHCYNbTAllMed K IperojaBaTelto.
BelntonHeHUE 3aJaHUH KOHTPOJIMPYETCA U OLIEHUBAETCS MPENIOAaBaTEIEM.

JUIs yCHEmHOro CaMOCTOSITEIBHOTO W3YYEHHs MaTepuana CEroAHs HCIOJb3YHTCS
pa3IuyYHbIE CpeACTBa OOY4EHMsI, CPEeld KOTOPBIX 0cO00€ MECTO 3aHMMArT HH(POPMAIMOHHBIE
TEXHOJIOTUM PA3HOTO YPOBHS M HANpaBIEHHOCTH: DJIEKTPOHHbIC YYEOHHKH M KYpPChl JEKIIMH,
0a3pl TECTOBBIX 33JaHUN U 3ajady. DJIEKTPOHHBINA y4eOHUK NpEeACTaBIsieT cOOO0M MpOorpaMMHOE
CPEICTBO, MO3BOJISAIONIEE MPEACTABUTH AJIS N3YUYEHHs TEOPETUUYECKUI MaTepual, OpraHu30BaTh
anpoOHpoBaHUE, TPEHAXK U CAMOCTOATEIbHYIO TBOPUYECKYIO pa0dOTy, IOMOTalolIee CTyAeHTaM U
IIPENOAABATEN0 OLEHUTh YPOBEHb 3HAHUN B ONPEACIECHHOW TEMaTHKE, a TAaKKE COJEprKallee
HEOOXOUMYIO CIPaBOYHYIO MH(POpPMAIUIO. DIIEKTPOHHBIA Y4eOHHMK MOXET HMHTETpUpOBaTh B
ce0e BO3MOXKHOCTH PA3JIMUYHBIX IEAArOTMUYECKUX MPOTPAMMHBIX CPEJCTB: OOydYarOLIMX
porpaMM, CIIpaBOYHHUKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOLINX MPOTPAMM.

Jlia ycrienHoW opraHM3alliii CaMOCTOSITENIbHOM paboThl BCEe aKTUBHEE NMPUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTeNIbHBIE PEeCypchl B ceTH VIHTEepHET: CHCTEeMbl TECTUPOBaHMS IO
pa3aMyYHbIM  00JIacTSIM, BHUpPTyaJibHbIE JIEKUUH, J1IAOOpaTOpUH, MpPH OSTOM IOJH30BATEIIO
JIOCTAaTOYHO MMETh KOMIIBIOTEp M MOJKIOYeHHe K VHTepHeTy Juis TOro, 4roObl CBS3aTbCs C
npernojaBaTesieM, pellaTh BRIYUCIUTENbHBIE 33/1a4d U TOJdy4yaTh 3HaHus. VMcnons3oBanue cereit
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YCUJIMBAET POJIb CAMOCTOSITENILHOW pabOThl CTYyAE€HTa U TMO3BOJISIET KapJUHAIBHBIM 00pa3zoM
WU3MEHUTh METOJUKY IIPENOIaBaHUS.

CryzneHT MOXeT NOoIy4aTh BCE 3aJaHus M METOIMYECKUE YKa3aHMs 4epe3 CepBep, 4YTO
JIaeT eMy BO3MOXKHOCTb IIPHBECTH B COOTBETCTBUE JIMYHBIE BO3MOXXHOCTH C HEOOXOAUMBIMHU IS
BBINOJIHEHUS paboT Tpyno3arparamMu. CTyJeHT UMEET BO3MOXKHOCTb BBINOJIHATH paboTy Aoma
WIK B ayIuTOpHuu. bolbiioe BocnuTarenbHOe 1 00pa3oBaTeIbHOE 3HAUCHHE B CAMOCTOSITEIbHOM
y4eOHOM TpyJe CTyAEHTa MMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YX/IaeT U MOAAEPKUBACT
BHUMAaHUE WM HUHTEPEC, IOBBIMIAET AKTHUBHOCTb MAMATH U MBIILICHUS, MO3BOJISIET CTYACHTY
CBOEBPEMEHHO OOHApYXUTb M YCTPAaHUThb JOIYIIEHHBbIE OMIMOKM M HEAOCTATKU, OOBEKTHBHO
ONpEAEIUTh yYPOBEHb CBOMUX 3HAHUM, NMpaKTUYeCKUX yMeHHM. Camoe AOCTYNHOE M INpPOCTOE
CPEACTBO CAMOKOHTPOJIS C MPUMEHEHHUEM MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH -
3TO PsAJ TECTOB «on-line», KOTOpPbIE MO3BOJISIOT B PEKUME PEAIbHOTO BPEMEHH OIPEIEIINTh CBOM
YPOBEHb BJIAJCHHMsS NPEAMETHbIM MaTe€pHajoM, BbIIBUTb CBOM OLIMOKM U  IOJIyYUTb
PEKOMEHJIALMHU 110 CAMOCOBEPLICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepanmypoii

Bcro nuteparypy MOXKHO pa3/eNiuTh Ha YYEOHHKH M y4eOHBIC TTOCOOMS, OpUTHHAIBHBIE
Hay4Hble MOHOTrpa(u4yecKue UCTOYHHMKH, HayyHble yOJIIMKAalUK B MEepHOAMYECcKOor nevatu. M3
HUX MOJXHO BBIICIUTh JIMTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), JOIMOJHUTEIbHYIO U
JAUTEpATypy Uil yrilyOJIeHHOTO U3Y4YEHUS IUCLUIIINHBI.

W3ydyeHue IUCHUIUIMHBI ClEIyeT HayuHaThb C y4eOHHMKA, IOCKOJbKY YYEOHMK — 3TO
KHHUra, B KOTOPOM H3JI0)KEHBl OCHOBBI HAy4YHBIX 3HAHUU II0 ONPEIECICHHOMY IpEIMETy B
COOTBETCTBUHU C LIETSIMU U 33/1a4aMH 00y4YEeHHs], yCTAaHOBJIEHHBIMU ITPOIPaMMOIL.

IIpu pabore ¢ nuTeparypoil HEOOXOAUMO YUUTBIBATh, YTO MMEIOTCS PA3JIUYHBIE BUIBI
YTEHUS, U KAKIbIM U3 HUX MCIIOJIb3YETCS Ha ONPEIEICHHBIX dTallaX OCBOCHUS MaTepHaa.

IIpedsapumenvroe YTeHNE HAIIPABICHO HA BBISIBIEHUE B TEKCTE HE3HAKOMbBIX TEPMUHOB
U IIOMCK MX 3HAYEHHsI B CIPABOYHOM juTeparype. B 4acTHOCTH, NpU 4YTEHUM YKAa3aHHOHU
JUTEPATypbl HEOOXOAUMO MOIPOOHEUIIMM 00Pa30M aHAIU3UPOBATH OHATHSL.

Cke603HO€e umeHue TIpeAnonaraeT NpoYTEeHNEe MaTepraia oT Hadaia o KoHia. CKBO3HOE
YTEHUE JMTEPaTyphl U3 NPHUBEAECHHOIO CIHMCKA JaeT BO3MOXKHOCTh CTYJIEHTY C(pOpMHUPOBATh
CBOJI OCHOBHBIX MOHATHH U3 U3ydaeMol 001acT U CBOOOIHO BIIAJIETh UMH.

Buvibopounoe — Ha000poOT, UMEET LIENbIO MOUCK U 0TOOp MaTepuana. B pamkax JaHHOTO
Kypca BBIOOPOUHOE UTE€HHUE, KaK CIIOCOO OCBOEHUS COJIEp’KaHus Kypca, T0JKHO UCIOJIb30BaThCS
IIPY NTOATOTOBKE K MPAKTUYECKUM 3aHATHUAM 110 COOTBETCTBYIOIUM Pa3eiiaM.

Ananumuyeckoe umeHnue — 3TO KPUTHYECKUH pa300p TeKcTa € MOCIEAYIOLUUM €ro
KOHCIIeKTHpOoBaHHeM. OCBOEGHHE yKa3aHHBIX MOHATHH Oyner Hambosnee 3(h(HEKTHBHBIM B TOM
cllydae, eCJM IPU YTEHUHU TEKCTOB CTYJIEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BONpPOCHI. YacTh u3
3THUX BOIpocoB chopmynaupoBana B @OC B mepeuHe BOIpPocoB i codecenoBanus. IlepeueHn
ATUX BOIPOCOB OIPAHUYEH, IO3TOMY BaXXHO HE TOJIBKO COJIEPKaHUE BOIIPOCOB, HO CaM ITPUHIIUII
OCBOEHUS JINTEPATYPBI C IIOMOILBIO BOIIPOCOB K TEKCTaM.

Henbto usyuaroujeco uTeHUs ABIAETCS ITYOOKOE M BCECTOPOHHEE NMOHUMaHHUE yuyeOHOU
uHpopmanuu. ECTb HECKOIBKO MPHUEMOB H3yJarOIIEro YTEeHUS:

1. YreHue mo ajropuTMmy InpeanoiaraeT pasouenue nHdopmanuu Ha OJOKH: Ha3BaHUE;
aBTOp; MCTOYHMK; OCHOBHas HJes TeKCTa; (haKTWYeCKUi Marepuaj; aHalu3 TEKCTa IyTeM
COMOCTABJICHHS] UMEIOIIUXCS TOUEK 3PEHMS 110 paCCMaTPUBAEMBIM BOIIPOCAM; HOBU3HA.

2. Ilpuem nocTaHOBKHM BOIPOCOB K TEKCTY UMEET CIIEAYIOIINM aJrOpUTM:

- MEJIEHHO MTPOYUTATh TEKCT, CTAPasICh MOHATH CMBICI U3JI0KEHHOTO;

— BBIJIETIUTH KJIFOUEBBIE CJIOBA B TEKCTE;

- [OCTapaThCsl MOHATh OCHOBHBIE UJIEH, TOATEKCT U OOIIUi 3aMbIcel aBTOpa.

3. IlpuemM Te3upoBaHUs 3aKiIioyacTcs B (GOPMyTUPOBAHUM TE€3UCOB B BHJIE TOJOXKEHHMH,
YTBEP>KJI€HH, BBIBOJOB.
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K »ToMy MOXHO 100aBUTh W WHBIE NPUEMBI: IpHEeM peQepUpoBaHUs, pUEM
KOMMCHTHUPOBAHHA.

BaxxHoil cocraBnsromeil Jr000ro COJHMAHOIO HAYYHOTO H3JAHUS SIBISICTCS CITUCOK
JUTEpATyphbl, Ha KOTOPYIO CcbulaeTcsi aBTOp. [IpM BO3HMKHOBEHHMHM HHTEpeca K KaKOW-TO
oOcyxmaeMoli B TeKcTe IpoOjeMe Bcerja ecTb BO3MOXKHOCTH OOpaTUTBCS K  CIHCKY
OTHOCAIICHCS K HEeW auTeparypsl. B 3TOM citydae Bcsi mpoOiema kak Obl pa3OuBaercs Ha
COCTABJISIOIME YACTH, KaXIas M3 KOTOPBIX MOXET U3y4aThCsl OTACIBHO OT Apyrux. I[lpu stom
BAXXHO HC TCPATH U3 BUJA O6IJ_[I/II71 KOHTCKCT U HC IMOI'PY>KATHCA YpE3MCPHO B ACTAIN, IIOTOMY 4YTO
TaKUM 00pa3oM MOKHO HE YBUIETH IJIABHOTO.

[ToaroroBka K 3K3aMeHY JOJDKHA IMPOBOJHMTHCS HA OCHOBE JIGKIIMOHHOTO MarepHaia,
MarepHaia MPaKTUYECKUX 3aHITHI ¢ 00s3aTeNbHBIM OOpAICHUEM K OCHOBHBIM Y4eOHHKAM IO
Kypcy. OTO TMO3BOJUT HCKIIOYUTh OINMOKM B TOHMMaHUU MaTepuaia, OOJErYuT ero
OCMBICJICHHE, TPOKOMMEHTUPYET MaTepral MHOTOYHCICHHBIMH IPUMEPAMHU.

Memoouueckue pekomenoayuu 01 ROO20MOBKU K IKIAMEHY:

Ok3ameHn B VIII-M cemectpe siBisieTcst pOpMOil HTOTOBOTO KOHTPOJISI 3HAHWA U yMEHHI
o0OyJaromuxcs Mo JaHHOW TUCHUIUIMHE, MOJIYYeHHBIX Ha JEKIUAX, MPAKTUYECKUX 3aHATUSAX U B
IIPOLIECCE CaMOCTOSITENbHOM paboThl. OCHOBOM MJii ONpPENENEHUsS. OLEHKU CIYKUT YpPOBEHb
YCBOGHHUS OOydYarolMMUCS MaTepuana, IpeIyCMOTPEHHOIro JaHHON pabodyeil mporpammoint K
9K3aMEHY JOITYCKalOTCS CTYICHTHI, HaOpapmue 36 u Oojee OAIIOB MO WTOTaM TEKYIEro |
MIPOMEKYTOUHOTO KOHTpoJIsl. Ha sk3ameHe cTyneHT MokeT HabpaTh oT 15 no 30 Ganos.

B mepuon moarotoBkM K dK3aMeHY OOydYaroIIuMecs BHOBb OOpaliaroTcs K y4eOHO-
METOJUYECKOMY MaTepUaLy U 3aKPEIUIAIOT IPOMEXKYTOUHbIC 3HAHUSI.

[ToaroroBka oOy4aroiierocs K 3k3aMeHy BKJIIOUAET TPH 3Tara:

—  caMOCTOsTeIbHas padoTa B TEUEHUE CEMECTPA;

—  HEMOCPEICTBEHHAas MOJATrOTOBKA B JHH, MPEIIISCTBYIOUIME SK3aMEHY IO TeMaMm
Kypca;

— TOATOTOBKA K OTBETY HA DK3aMEHAIIMOHHBIE BOIIPOCHI.

ITpu moAroToBKe K 3K3aMEHY 00YyYaroluMcsl 11eJeco00pa3HO MCII0Ib30BaTh MaTepUaIbl
JEKIHA, y4eOHO-METOJMYECKHE KOMIUICKCH, HOPMATHUBHBIE JOKYMEHTHI, OCHOBHYIO W
JOTIOTHUTEILHYIO JTUTEPATypYy.

Ha sk3amen BbIHOCUTCSI MaTepuan B 00beMe, IpeyCMOTPEHHOM pabouel mporpammon
y4eOHOI TUCIMITIMHBI 32 ceMecTp. DK3aMeH MPOBOJUTCS B MUCbMEHHOM / YCTHOI (hopme.

[Ipu mpoBeneHun sK3amMeHa B MUCHbMEHHOUM (yCTHOW) (hopme, BemyIIHMil MpenoaaBaTeb
COCTaBJIIET SK3aMEHAIMOHHBIE OWJIETHI, KOTOpPhIE BKJIIOYAIOT B CceOs: TECTOBBIC 3a/IaHUS;
TEOPETUYECKHE 3aJaHusl; 3aJaud WM cUTyarud. DOopMyIHpOBKa TEOPETUYECKHUX 3aaHHS
coBMnajaer ¢ GopMyIUPOBKOM MepeyuHs FK3aMEHAIlMOHHBIX BOIIPOCOB, JOBEACHHBIX 110 CBEACHUS
oOyJaroluxcsi HakaHyHe 3K3aMeHallMoHHOM ceccuu. CojepaHue BOIPOCOB OAHOIO Ouiera
OTHOCHTCS K Pa3jIMuYHBIM pa3jienaM MporpaMMbl ¢ TEM, YTOObI OoJsiee MOJIHO OXBaTUTh MaTepuall
y4eOHON JUCIUTIITMHBI.

B aynurtopuu, rie npoBOJUTCS YCTHBIA 9K3aMEH, JT0JKHO OJTHOBPEMEHHO HAXOJUThCS HE
0oJiee IECTH CTYJACHTOB HA OJTHOTO TpENoaBaTessi, MPUHUMAIOIIEro 3k3aMeH. Ha moaroToBky
OTBETa Ha OMJIET Ha 3K3aMeHe OTBOAUTCS 40 MUHYT.

[pu poBeneHNM MMCBMEHHOTO SK3aMeHa Ha padoTy OTBOIUTHECS 60 MUHYT.

Pe3ynbTar ycTHOTO (IMMCBEMEHHOT0) 9K3aMeHa BhIPaKaeTCsl OLICHKAMU:

Ouenxa «omauunon— om 91 oo 100 6an106 — TeOpETHHIECKOE COZIEPIKAHNUE KYpPCca OCBOCHO
HOJTHOCTBIO, O€3 POOETIOB, HEOOXOMMBbIE IPAKTHYECKUE HABBIKU PA0OThI C OCBOCHHBIM MaTepHaioM
copmupoBanbl. Bee mpemycMoTpeHHbIe porpamMMoi 00ydIeHu s yIeOHBIE 3a1aHHs BBITOTHEHBI, KAUYeCTBO
UX BBITIOJTHEHHSI OLIEHEHO YMCIIOM OAJIIOB, OJTM3KMM K MakcuMaibHOMY. Ha sk3amene ctynieHt
JIEMOHCTPHUPYET NTYOOKHE 3HAHHS TIPELyCMOTPEHHOT'O MPOrpaMMOi MaTepuaia, yMeeT YETKO, JJAKOHUYHO U
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JIOTWYECKH TOCIEZIOBATENBHO OTBEYATh Ha TIOCTABJICHHBIE BOIPOCHL.

Ouenka «xopouioy —om 81 0o 90 6an1068 — TEOPETIIECKOE COZIEPKAHUE KypCca OCBOCHO,
HE0OXOMMBIE MPAKTUYECKHE HABBIKU Pa0OThI CPOPMUPOBAHBL, BBINOIHEHHbIE yUeOHbIE 3a/IaHUST COIEPKAT
HE3HAYUTENbHBIE OIMOKK. Ha 3K3aMeHe CTyZIeHT IeMOHCTpUPYET TBEPIOE 3HAHUSI OCHOBHOTO
(porpaMMHOT0) MaTepraia, yMeeT YeTKO, IPaMOTHO, Oe3 CYIIIECTBEHHBIX HETOUHOCTEH OTBEYATh Ha
TIOCTaBJICHHBIE BOIPOCHL.

Ouenka «yooenemeopumenbho» — om 61 0o 80 6an106 — TEOPETUUECKOE COJCPKAHUE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOAMMBbIE MPAKTHYECKUE HABBIKH PabOTHl c(hOpMUPOBAHBI
YaCTUYHO, BHINIOJHEHHbIE yueOHbIE 3ajaHus coJepkaT rpyosie ommOku. Ha sk3amene cTyneHT
JEMOHCTPUPYET 3HAHHE TOJIHKO OCHOBHOTO MaTepuayia, OTBETHI COJEpXKAT HETOYHOCTH, cIabo
apryMeHTHPOBAHbI, HAPYIIEHA MOCIeI0BATEIbHOCTh H3JI0KEHHS MaTepralia

Ouyenka «neyooenemeopumenvhoy — om 36 00 60 6anrnoe — TEOPETHUECKOE
collep’kaHME Kypca HE OCBOCHO, HEOOXOIMMBbIE MPAKTUYECKUE HaBBIKU paboOThl He
c(hOpMHUPOBAHKI, BEITIOJTHEHHBIC YICOHBIC 3aaHUsI COJIEPKAT IPyOble OMIMOKH, TOTOTHUTEIbHAS
camocTosTeNbHas paboTa HaJ MaTepuaioM Kypca He MPHUBEAET K CYIIECTBEHHOMY MOBBIIICHHUIO
Ka4yecTBa BBINOJHEHHs y4eOHBIX 3amaHuii. Ha sk3ameHe CTyIeHT AEMOHCTPHPYET HEe3HaHHE
3HAYUTENbHOM YacTW MPOrpaMMHOIO MaTepuala, CYHIECTBEHHbIE OINMOKM B OTBETax Ha
BONIPOCHI, HEYMEHHE OpPHEHTUPOBATbCS B Marepuaje, HE3HAaHHE OCHOBHBIX IOHATUH
JUCIUTLIIAHBI
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8. MaTepuajJibHO-TEXHHYECKOE o0ecnevyeHne U CIUIINHBI

8.1. Tpe6o8aHusa kK MamepuaabHO-MeXHU4YeCKOMy 06echedeHUlo

Jnst peanuzanuu  paboueil HpPOrpaMMbl  AUCHUILIMHBI HMMEIOTCS CIICHUATbHBIC MOMEIICHUS JUIs
HPOBEJCHUS 3aHATUIl JICKIMOHHOrO, JIADOPATOPHOTO M MPAaKTHYECKOTO THUIMA, TPYNIOBBIX H
WHMBUYaJbHBIX KOHCYJIbTAI[MH, TEKYLIETO KOHTPOJISA W TPOMEKYTOUHOH AaTTeCTAalliH, a TaKXke
HNOMELICHUS JUII CaMOCTOSITCNIbHOW pabOThl M TOMEIICHHS Ul XpaHeHHs W TNPOPUIAKTHISCKOTO
obciyxkuBanusi obopymoBanusi. CrienuaibHble TOMENICHHS YKOMIUICKTOBAHbBI CICHUATN3UPOBAHHOM
MeOeITbI0 U TEXHUUECKHMH CPEACTBA 00YUCHHS, CIYKAIUMU JUTS TPEICTaBICHH HH)OPMAIIH OO0
ayUTOPUH.

JUi1st IpoBeIeH s 3aHATHIT JISKIIMOHHOTO THIIA UMEIOTCS IGMOHCTpaloHHOe o0opyaoBanue. I1o
aucuuminHe «KpHCTaIIoXUMuUsy UMEIOTCSI TIPE3CHTALMK 110 OTICIbHBIM TeMaM Kypca, IMO3BOJISIOLINE
HanOosee 3PEKTUBHO OCBOUTH TPEACTABICHHBIN yueOHBIH MaTepral.

[Tpu nmpoBeneHUN 3aHATHI JTEKIIMOHHOTO/ CEMHHAPCKOTO THITA 3aHSATHIA UCTIONB3YIOTCS:
JUUECHIUOHHOE RPOZDAMMHOE 0DecneueHue:
- [IponyxTer Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enterprise)
noamnucka (Open Value Subscription);
AnTuBHpycHoe mporpammHoe obecneuenne Kaspersky Endpoint Security CrangapTHbiii

Russian Edition;

c80000HO pacnpocmpaHiaemvle npocpammol.

WinZip nst Windows - mporpaMm Jyist CxaTHs U pacakoBKH (hailiios;
Adobe Reader nns Windows — nporpamma jiist utenust PDF ¢aiinos;
— Far Manager - KOHCOJIbHBIN (ailIOBBI MEHEIKEep AJs OINEpPallMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.

[Tpu ocymecTBIeHMH 00pa30BATENBHOIO IpoOLECCa CTYyACHTaMH M IPENoiaBaTeIeM
UCIOJIB3YIOTCSl cleayronme HHpopManuoHHO crnpaBodHble cucteMbl: OBC «Anlludpoykey,
OBbC «Koncynprant cryaenta», CIIC «Koncynbrant mitocy, CIIC «"apanTy.

8.2 Ocob6enHocmu peaauzayuu ucyunauHbsl 415 UHEAAUA08 U UY C
02PAHUYEHHbIMU B03MOHCHOCMSAMU 300P08bS

JUIs CTYIAEHTOB C OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBBbsI CO3[aHbl CIIELMAIbHBIC
yCIOBUA JUIA TIOJNydyeHHs o0pa3oBaHMA. B 1LensxX JOCTYMHOCTH TIOJIyY€HHs! BBICIIErO
o0Opa3oBaHus MO 00pazoBaTeIbHBIM MPOrpaMMaM HMHBAIMJIAMH M JMLIAMH C OTPAHUYEHHBIMU
BO3MOXHOCTSIMH 3/I0POBbsI YHUBEPCUTETOM 00ECIIEUMBAETCS:

1. AnbrepHaTuBHas Bepcus o¢uIHMaTbHOrO caiita B cetn «MHTepHEeT» JUIA
CJ1a00BUIAIINX

2. 11 MHBAIUAOB C HAPYLIEHUAMU 3peHus (caaboBUISAIINE, CIIETIBIE)

- MPUCYTCTBHUE ACCUCTEHTA, OKa3bIBAIOLIEro OOydaroleMycss HEOOXOAUMYIO IMOMOIIb,
nyOnupoBaHUE BCIyX CIPAaBOYHON MH(OpManMM O paclucaHuU Y4eOHBIX 3aHSATHUI; Haaudue
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CPEACTB Il YCHUJICHHUS OCTaTOYHOTO 3peHUs, OpalIeBCKOW KOMITBIOTEPHOW TEXHHUKH,
BUJICOYBEIMUUTENICH, TMPOrpaMM HEBU3YAJILHOTO JOCTylma K HWH(OpManuu, MporpaMm-
CHUHTE3aTOPOB PEUH U JAPYTrUX TEXHUUYECKUX CPEACTB MpUeMa-niepenaun yaeOHoi napopMaiuu B
JOCTYIHBIX JOopMax Ui CTYICHTOB C HAPYIICHUSIMH 3PCHHUS,

- 3aJ]aHUs 111 BBITIOJTHEHUS HA SK3aMEHE 3aYUTBIBAIOTCS ACCUCTEHTOM;

- TNHCHbMEHHBIC 3aJaHUs BBINOJHAIOTCA Ha Oymare, HAJMKTOBBIBAIOTCS ACCUCTEHTY
00ydJaronmMmces;

3.1 WHBAJIMIOB M JIUI C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI IO CIyXY
(cmabocrnpIamue, TIyxue):

- Ha DJK3aMEHE MPHCYTCTBYET ACCUCTCHT, OKa3bIBAIOIIUN CTYIEHTY HEOOXOIUMYIO
TEXHUYECKYIO TOMOIINb C YYE€TOM HWHIUBUYAIbHBIX OCOOCHHOCTEM (OH MOMOraeT 3aHsTh
pabouee MeCTO, MepeABUTATLCS, POYNUTATh U OPOPMHUTH 3a/IaHUE, B TOM YHCIIE 3aIUChIBast IO
JTUKTOBKY);

- 9K3aMEH MPOBOJUTCS B MHUCbMEHHOH (QopMme;

4. JIns MHBAJIUIOB M JIMI[ C OTPAHMYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbS, HWMEIOIIUX
HapYIICHUsS OMOPHO-IBUTATENIFHOTO amrmapaTa, CO3[JaHbl MaTepHAbHO-TEXHUYECKHE YCIIOBUS
o0ecreunBaroIie BO3MOXKHOCTh OECHPENsITCTBEHHOTO JOCTyna oO0y4aroumxcs B y4yeOHbIE
MOMEIICHUS, OOBEKTY TMHUTAHUS, TyaJeTHbIE W JPyrue MOMEIICHUS YHUBEPCUTETA, a TaKKe
npeObIBaHMS B YKa3aHHBIX TIOMEIICHHSIX (HATHYHE PACIIUPEHHBIX JIBEPHBIX ITPOEMOB, IOPyUHEH
U IPYrUX NPUCIOCOOICHHUI).

- TIMCHMEHHBIC 3aJaHUS BBITIOJHIIOTCA Ha KOMIIBIOTEPE CO CHEIHAIU3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHUEM UM HAIUKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKEJIAaHHIO CTY/ICHTa YK3aMEH MPOBOAUTCA B YCTHOH dopMe.

OOyuarommuecs U3 4Kcia JIUIl C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI 00€CIIeUeHbI
AIIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamMu B (hopMax, aJanTHUPOBAHHBIX K OTPAHHUEHUSM
WX 3JJOPOBBS.
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JIuct u3aMeHeHunit (1OMOJTHEHHU )

B paboueii mporpamme qucuummmasl b1.B.05.04  «Kpucrammoxumusn»
no HanpasieHuto noarotoBku 04.03.01 Xumus (Ilpodunu noarorosku — Heopranndeckas
XMMHS ¥ XUMHSL KOOPJUHAIIMOHHBIX COSIMHEHUI. XUMHS OKPYKAroIed Cpebl, XAMUIeCcKast
OKCIIEPTH3a U IKOJIIOTHIECKast 0e30MacHOCTb)
Ha 2018-2019 yueOHBIi rox

n/n

JuemeHT (myHKT) PII/]

IlepeyeHb BHOCUMBIX U3MEHEHUI
(10MoJTHEeHU )

IIpumeyanue

O6CY)KI[CH& " pCKOMCH/IOBAaHA HA 3aCCAaHUN Ka(be,[[pbl HeOpFaHquCKOP’I n @HBHHGCKOI’I XUMHUHU

pOTOKOJ Ne OT «

3aBenyromuii kageapoit

»

2018 r.

X.b. Kymxos
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[Hpuaoxenue 2

PacnipenesieHne 6a/1/10B TeKYIIEro U pPy0e;KHOTO KOHTPOJIs

Nen Bud xonmposis Cymma b6annos
/n P Oowan cymma | 1-1 mouka 2-a mouka | 3-a mouka
Ilocewenue 3anuamuii 00 10 oannos 00 3 0. 00 30. 00 46.
Texkywuii Konmposv: 00 30 6annos 00 10 6. 00 106. 0010 6.
Omeem Ha npakmuyecKux om () 009 6. om00036.| om0Ooo36.| om0ado36.
3AHAMUAX
Buinonnenue naéopamopueix | 10 12 6annos 40. 46. 46.
pabom
Buinonnenue  camocmosmenbHoix
3a0anuii (pewienue 3a0ay)
om () 0096. om00036. |om00o36 |om0do36
Pybescnulit KonmpoJib 00 30 bannos 0o 10 o. 0o 10 é. 00 10 6.
TECTHPOBaHUE ot 0- o 126. ot 0- 10 46. | ot 0- 1o 46. | ot 0- o 406.
KOJIJIOKBUYM ot 0 1o 186. 010 1066.| or0m066.| or 0 10 6 0.
Hmozo cymma mexkyuwiezo u
Ppybesicrozo Konmpons 00 706a1108 00 236. 00 236 00 246
OIIEHKA «Y/IOBJIETBOPUTEIbHO»
He MeHee 36 0. He MeHee 12 | He meHee 12 HE MEHEe
0. 0 126
OIIeHKA «XOPOIIO0» menee 70 0.
(51-696.) MeHee 236 | Menee 236 | menee 246
OIIEHKA «OTJIHYHOY»
He menee 70 0. He MeHee 23 | He MeHee 23 HE MEHEee
0. 0 246
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Kpl/ITepl/II/l OIICHKHN KadyeCTBa OCBOCHHSA JHUCHMIIJIMHBI «KpI/ICTaJIJIOXI/IMI/Iﬂ»

IIpuioxenune 3

Onucanue noxkasaresjie u KpPpUTEepUEB OLCHUBAHUSA KOMIIETEHIIMA HA PA3/IMYHBIX 3Tanax ux

¢dopmupoBanus

OCHOBHBIMH 3TaIlaMu Q)OpMHpOBaHI/Iﬂ KOMHGTCHHI/If/i Inpu M3y4YCHUU CTyACHTAMHU JUCHHUILIAHBI

SBIIAIOTCA II0CJICIOBATCIBHOC (bOpMI/IpOBaHI/IC PE3YJIbTAaTOB O6y‘{€HI/I$I 10 JHUCHUILIHUHE. P€3yJ'II>TaT

aTTecTanuy OO0yJaloMMXCsl Ha Pa3UYHBIX dTamax (HOpMUPOBAaHUS KOMIIETEHIINI MOKAa3bIBa€T YPOBEHb

OCBOEHUS KOMITETEHITHIH 00yJatOIIMICS.

Kox PE3VYJIBTA | KPUTEPUU nu INOKA3ATEJIA OLEHUBAHMUASI
KOMIIeTe T PE3YJBTATA OBYUYEHUS
HIIUH OBYYEHHU
q CooTBeTcTBME YPOBHEH OCBOCHHE KOMIIETEHIHH
IUVIAHUPYEMbIM pe3yJibTaTaM 00yUYeHHUs] i KPUTePUAM
no UX OLEHKH
TUCIUIIJINHE
(Mojy-110) KOMIIeTeHI] | MOPOroBbIi | 0a30BbI NPOABHHYT
ud bIN
He
copmupos
aHa
HIKAJIA M0 TPAAUIUOHHON NATHOAILHOM cucTeMe
HeJOIYC | Hey/IOBJIETB | YAOBJIETBO
XOpo1o OTJIMYHO
K OPHUTEJBLHO pUTEIbHO
MIKaJa Mo 0aJILHO-
PeiTHHIOBOM cucTEMe
0-35 36 -60 61 -S80 81-90 91 -100
3HAaTh: He 3naer | He nmeet Nwmeer 3Haer 3Haer
BJIa 00111ETO oO1miee CTaHJIAPTHBI | HECTAaHAAPT
JEHUEM METOBI
MPE/ACTABJICH | MPEJCTABIE | €  METOJbI | Hble
HaBBIKAM | 1ijjaHUpPOBAHU
" 15540 HUE 0 | IUIaHUPOBAH | METO/bI
a
npoBesie METOJaxX METOHaxX usa MJIaHUPOBAH
AKCTIEPUMEHT
HUS MOJIY4eHHs, | IUJIAHUPOBAH | SKCIEPUMEH | Ui
xumuuec | & uneHTuduka | us Ta, HMMEET | IKCTICPUMEH
MOCTPOEHUS
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KOI'0
JKCIEepH
MEHTA,
OCHOBHBI
MH
CHHTETH
YECKUMH
n
aHAIIUTH
YEeCKUMH
METOoJaM
n
MOJy4YEH
ns n
HCCIICIOB
aHus
XUMHYIEC
KHX
BEIIIECTB
u
peaxkiun
(OIIK-
2);

Moenei 10070787 JKCIIEPUMEH | o0IIee Ta
M3Y4aeMBbIX UCCIIC/IOBaHH | Ta, 0 | mpencTaBie 1
. MeeT
00BEKTOB sl CBOMCTB CYIIECTBYIO | HUE 0
peJcTaBie
OTIENBHBIX | IIUX CYIIECTBYIO
HUE 0
KJIACCOB MeTOo1axX 111170
deHomeHon
BEIIECTB, MOJICTIUPOB | METOAAX
OTHYECKHUX
MpaBUIIax aHus MOJIETTUPOB
. u
0€301acHOro | CBOICTB aHus
. . MaTeMaTuye
oOpartieHusi ¢ | (ABJICHUI) U | CBOWCTB
. CKUX
HUMU U 1504 (siBEHUN) U
MOJIeIsIX B
crocobax WCIIONB30Ba | UX
XUMHUH U
MPEJCTaBICH | HUM  TPH | UCTIOJIh30Ba
MaTepHaoB
us UHTEpIIpeTa | HUH npu
€JICHUH,
pe3yNbTaToOB | MU MHTEpIIpeTa
IPEACTaBIIS
AKCIIEPUMEH | SKCIIEPUMEH | IIUU
eT
Ta TaJTbHBIX AKCIIEPUMEH
BO3MO>KHOC
TTAHHBIX TaJbHBIX
Th ux
JTAHHBIX
UCIIOTb30Ba
HUS npu
UHTEpIIpeTa
102078
JKCIEPUMEH
TaTbHBIX
TTAHHBIX
YMers: He ymeer | He ymeer YmMmeer Ymeer YMmeer
MIPOBO/IUTH IUTAHUPOBAT | TUIAHUPOBAT | CAMOCTOSTE
TUTAHUPOBATh
OJIHO- U b b OCHOBHBIE | JILHO
IKCIIEPUMEHT .
JIBYXCTAAWA | OTAENBHBIE | ATArbl IUTAHUPOBAT
HA  OCHOBE .
HBI CHHTE3 | ATambl HKCIIEPUMEH | b OCHOBHBIE
aHanm3a
o 9KCIIEPUMEH | TallbHBIX JTarnbl
JTUTEPATypPHBI
npeJiaraeMo | TalbHBIX pabor ¢ IKCIEPUMEH
X .
it MeTouke | paboT C y4eTOM TaJTbHBIX
JTAaHHBIX, aHATl
C BBIXOJIOM y4eTOM pekoMeHna | pabor  Ha
W3UpPOBaTh H .
IEJIEBOTO peKoMeHaa | IHii OCHOBE
000011aTh .
MPOIYKTa 1007071 CHEIHUAINCT | aHaUu3a
€3yJIbTATHI
pesy meHee 50% | cmeruanuct | a Gonee JTUTEPATypH
IKCIIEPUMEHT .
oT a Oonee BBICOKOH BIX JaHHBIX
a .

’ 3asiBIICHHOTO | BBICOKOU kBamupuka | o
bopMymHPOB B METO/IMKE; | KBalH(HKa | WU, yMEET | pe3ysbTaTa
aTh BEIBOJIEI aHan3 WU, YMEET | BBISBJIATH X H3y4YCHHS

MIOJTyYeHHOT | CAMOCTOSITE | YacTHBIC aHAJIOTHYH
0 BEMIECTBA | JILHO 3aKOHOMEPH | BIX
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OJIHUM U3 pacmudpoB | ocTu Ha 00BEKTOB,
CTaHJAPTHBI | BIBAThH OCHOBE yMeeT
X METOJIOB, MOJy4yaeMbl | aHajIu3a CTPOUTH
JIOTTyCKaeT € COBOKYITHOC | THUIIOBBIE
OTHEJIbHBIE IKCTIEPUMEH | TH MOJEIIN IS
OIMOKY NP | TaJIbHBIS MOJTYYCHHBI | OTIMCAHUS
ohOpMIICHUH | TaHHBIE U X AKCTIEPUMEH
MIPOTOKOJIA COTIOCTABJIS | DKCIIEPUMEH | TAIBHBIX
AKCIIEPUMEH | Th HX C TaJIbHBIX NAHHBIX U
Ta JUTEPATYpPH | JAHHBIX U MIPOTHO3UPO
BIMH dbopmynupo | BaHUSA
TaHHBIMU BaThb ABJICHUN WU
YaCTHBIE CBOIICTB,
BBIBOJIBI ZeaaTh
000CHOBaHH
ple BBIBOJbI
0
PUMEHUMO
CTH MOJEIIH
K
IIOCTaBJIEHH
oU 3ajade
Bnaners: He He Bnaneer Bnaneer Bnaneer Bnaneer
BJIafIEET 0a30BBIMH 0a30BBIMH OTpaHHYEHH | HABBIKAMH
HaBBIKAMHA
HaBBIKAMU HaBBIKAMHA BIMU MJIaHUPOBAH
TIJIAHUPOBAHU
CHHTE3A, IJIAHUPOBAH | HABBIKAMHU ust
s, aHalM3a |
uaeHTu(UKa | Ui u MJJAHUPOBAH | TUIIOBOTO
00001IEeHNs
U U a”HaIM3a W, aHaJu3a | SKCIIEPUMEH
pe3yIabTaTOB
W3y4YeHUs pe3yibTaTo | U Ta, aHaInu3a
SKCIEPUMEHT o
CBOIICTB B TUIIOBOTO | PE3yNbTaTO | U
a
HECJIO)KHBIX | OKCIIEPUMEH | B TUIIOBOTO | 00O0OIIEHUS
BEILIECTB Ta AKCIIEPUMEH | €ro
Ta pE3yNbTaTo
B
3HaTh: He 3naer | He 3HAET | ODUCHTUPYE | 3HAET U | 3HAaeT
c1o OCHOBHBIX TCS B | MOXKET (MoxeT
COOHOCTPH | CTaHJIAPTHHIE
MIPUEMOB JUTEPATYpPH | BBIOPATh W3 | BOCIIPOM3BE
0 TIPHEMBI BBITTIOJIHEHUS | BIX AHHBIX CcTH 1o
BBITIOIHS A
a”HaIM3a "u
H CTaHJapPTHBl | UCTOYHUKAX | JIUTEPATYPHI | ITAMSITH)
AKCTIEPTU3BI o
CTaHAapT X OIlepalui | MO aHalK3y, | CTAHJIAPTHBI | CTaHIaPTHBI
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HBIC
orepanu
nu 10
mnmpeainara
C€MbIM
METOAUK
am (IIK-
1);

CJIO’KHBIX NOJy4YeHUs | U € TpHEMBI | € TPUEMBI
BEUIECTB U BEUIECTB U | OKCIIEPTH3€ | aHAJI3a U | aHalu3a U
00BEKTOB, U3Y4EHUS CIIOXKHBIX OKCHEPTHU3BI | SKCIIEPTU3HI
MOHUTOPHHIA CBOICTB U | BEHUIECTB M | CIIO’KHBIX CJIOXKHBIX
u 3aKOHOMEpPH | OOBEKTOB, BEIIECTB M | BELIECTB U
HCCIIeI0BaHU ocrtei MOHUTOPHH | OOBEKTOB, 00BEKTOB,
g CIOXHBIX ry U | MOHUTOPUH | MOHUTOPUH
XUMHUYECKUX UCCIIeI0BaH | ra u|ra u
IIPOLIECCOB U0 UCCIJIEIOBAH | MCCIIEA0BaH
CIIOXKHBIX ust usi
XUMHAYECKH | CIIOXKHBIX CJIO’KHBIX
X XUMUYECKH | XUMHUYECKH
MIPOLIECCOB; | X X
IIPOLIECCOB. | MPOLIECCOB.
YMmern: He ymeer | He  ymeer | ymeer mnpu | ymeer yMeeT
oe3 HOMOIIU CaMOCTOSITE | CaMOCTOSITE
aHaJIM3MpOBa
IIOCTOPOHHE | KOJIJIEeT JBHO JBHO
Th CIIOKHBIE "
#  [OMOIUM | BBIIOJHATH | BBIIOJHATH | BBIIOJHATH
BelleCTBA U . . .
BBIMOJIHATh | IPOCTEHIIN | MPOCTEHIIN | IpOCTEHIIN
HCCIIeI0BaTh
CTaH/JapTHBIE | € e e
XUMHUYECKHE
ornepanuu AQHAINTUYEC | AHAJUTHYEC | aHATUTHYEC
Iporecchl ¢
MOJIyYEHUs Kue KHe Kue
HCII0JIb30BaH
BEUIECTB U | OIepaluu ornepanuu orepanuu
uem
U3yYEHUS XUMHUYECKOT | XUMHUYECKOT | XMMUYECKOT
CTaHJApTHBIX .
CBOWCTB W | O aHanM3a, | 0 aHaIu3a, | 0 aHaju3a,
METOAMK
3aKOHOMEPH | MOHUTOPMH | MOHMTOPUH | MOHUTOPHH
octell  mpu | ra u|ra u|ra u
yCIIOBUU 9KCIIEPTU3BI | IKCHEPTU3BI | KCIIEPTU3bI
MOCTOSIHHOTO | CIOYHBIX CJIO’KHBIX CJIO’KHBIX
oOpallleHus1 | BELIECTB, BELIECTB, BEIIECTB,
K TEKCTY | UCCIIEZIOBAT | MCCIENI0BAT | UCCIIENOBAT
CTaHJApTHOH | b b b
METO/IUKH; XUMHUYECKH | XUMHUYECKH | XMMHUYECKH

€ TPOLIECCHI
npu
YCIIOBUU
ITIOCTOAHHOT
o
oOpareHus
K TEKCTY
CTaHIapTHO
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€ IpOIECCH
npu
YCIIOBUU
IIOCTOSIHHOT
0
obOpareHus
K TEKCTY
CTaH/IapTHO
i

€ TPOILIECCHI
0e3
obpareHus
K TEKCTY
CTaH/IaPTHO

u
MCTOJHKH,
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METOAMKH; | METOJUKH;
Baapers: He He Brnapeer | Bmageer BJaJieeT uMeer
Biajgeer | 0a30BBIMHU HOJTHBIM HOJIHBIM 4eTKoe,
IIOJIHBIM
HaBBIKAMU KOMILIEKCO | KOMIUIEKCO | LIeIOCTHOE
KOMILIEKCOM
IIOJIyUYEHHUS U | M HaBBIKOB | M HAaBBIKOB | IIPEACTaBIIE
HaBBIKOB
U3Y4EHUS aHaJ3a M | aHaJu3a U | HUE 0
aHanu3a U
XUMHMUYECKUX | AKCIIEPTU3Bl | SKCHEPTU3BI | IIOJTHOM
9KCIIEPTU3BI . . .
CBOICTB OTJENbHON | OTAEJIBHOM | KOMILJIEKCE
BELIECTB .
. COEIMHEHUHN | IpYIIIBI IpYIIIBI HaBBIKOB
pa3auyHOI .
pasInYHON BEIIECTB M | BELIECTB U | aHalU3a MU
IpUPOABl U )
HPUPOIB; IPOCTBIX pa3sHooOpa3 | 3KCIEepPTU3bI
MaTepuasos,
MaTepHajoB | HbIX BEIIIECTB
MOHUTOpHUHTA .
, MaTepUajoB | pa3InYHON
u
MOHHUTOPUH | , OpUPOJIBI U
UCCIIEI0BaHU
ra U | MOHUTOPHUH | pa3HOOOpa3
s
KOMIUIEKCH | ra U | HBIX
XUMHYECKHUX
oro UCCIIE/IOBaH | MaTepuasoB
IIPOLIECCOB
UCCIIeIOBaH | Ui ,
1o
ust XMUMUYECKH | MOHUTOPUH
IpeiaraeMsl
XUMHUYECKH | X ra u
M
X IIPOLIECCOB | KOMIUIEKCH
METOJIUKAM;
A ’ IpPOILECCOB | U CHUCTEM | Oro
U CHUCTEM | Ipu UCCJIEIOBaH
pu yCIIOBUU us
yCIIOBUU YaCTUYHOTO | XMMHUYECKU
IOCTOSIHHOT | oOpateHus | X
0 K  TEKCTy | IIPOLIECCOB
oOpalleHuss | CTaHAAapTHO | U CHUCTEM
K  TeKcTy | i 6e3
CTaHJAPTHO | METOJOUKH; | oOpalieHus
i K TEKCTY
METOJUKU; CTaH/IapTHO
i
METOJIUKH;
3HaTh: He 3naer | He 3HAET JIEMOHCTPH | JIEMOHCTPH
. c1o BOCIIPOM3BOJI | OTAENBHEIE | PyeT pyer
HOCTh HOBHBI
CODHOC OCHOBHBIC UT 10 METO/IbI MOHMMAaHWE | TOHHMaHue
0 CCTECTBCHHO namsTu IIPUMEHEHU | OCHOBHBIX | OCHOBHBIX
IPUMCHA | yayunple P
bopmynupoB | s €CTECTBEHH | €CTECTBEHH
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Th
OCHOBHBI
e
eCTeCTBE
HHOHAYY
HBIC
3aKOHBI U
3aKOHOM
€pPHOCTH
pa3BUTHS
XHAMHYEC
KoH
HAyKH
npu
aHaJmn3e
MOJTy4eH
HBIX
pe3yIbTa
toB (ITK-
4);

3aKOHBI u KA JIOTUYECKHUX | OHAYYHBIX OHAYYHBIX
3aKOHOMEPHO OCHOBHBIX onepanuit 3aKOHOB U | 3aKOHOB H
CcTH B IMOHSITUH VIS 3aKOHOMEPH | 3aKOHOMEPH
obiactu JIOTUYECKOT'0 | CHCTEMAaTH3 | OCTEH B | ocTeH B
aHAJTUTHUYECK MBIIIIEHUS: | allid U o0iacTu o0OJactu
Ol XHMHH U aHanu3a, MIPOTHO3UPO | AHATUTHYEC | aHATUTHYEC
XUMHYECKOUN CHHTE3A, BaHUS KOM XHWMHHU | KOl XUMHH
AKCIEPTU3BI CpaBHEHU, XUMHAYECKO | H 51
0000mmenus | i XUMHAYECKO | XUMHUYECKO
u uHpopmanm | i i
JIOKa3aTesibC | U B y3KOU AKCIEPTHU3BI | IKCIIEPTU3BI
TBa, obactu ; u
3HAHUS; WUJUTFOCTPHP
yeT UxX Ha
KOHKPETHBI
X
npuMepax.
Ymers: He ymeer | He YMEET | yMeeT C | ymeer yMeer
OOBSICHATD [IOMOILIBIO CaMOCTOSITE | KPUTUYECKH
MIPOBOJIUTH
WCIIOJIb30BaH | MperojaBaT | JbHO 10 | OLIEHUBATh
aHams,
he  TOJBKO | el W3BECTHOMY | JaHHBIC
MOHUTOPHHT
OTJIEIIbHBIX OOBACHATH | I1A0JIOHY JIUTEPATYpPBI
U JKCIEPTU3Y
HaBBIKOB JIJIsl | HCTIOJB30Ba | MPOBOAWTH |, BBIOMpATh
00BEKTOB
pereHus HUE aHaIu3, ONTHUMAaIbH
pa3IUYHOTO
JIOTUYECKHUX | JIOTUYECKUX | MOHUTOPUH | bl€
KJIacca .
3a1ad; onepanuit T U | METOOUKHA U
TS AKCIEPTU3Y | MPOBOJIUTH
CHCTEMATH3 | OOBLEKTOB aHaaus,
arun U | pa3IMYHOTO | MOHUTOPHUH
MPOTHO3UPO | KJIacca; r 5
BaHUA AKCTEPTU3Y
XUMHYECKO 00BEKTOB
171 pa3IM4HOrO
uHpopManu KJiacca;
u;
Biaagern: He He Bnaneer | nonmyckaer XOPOIIIO ¢BOOOIHO
BJIaJieeT OT/CIbHBIMU | CEPbE3HBIE | BJIAJICET BJIAJIEET
HaBBIKAMHA
O0IIINMU OIINOKHU HaBBIKAMHU HaBBIKAMH
HCIIOJIL30BaH
HaBBIKAMH, npu TEOpPETHYEC | TEOpEeTHUEeC
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Usl 3aKOHOB U HaIpUMep, HCIIONb30BA | KOU KO
3aKOHOMEPHO TOJBKO HHH WHTEpIIpETa | MHTEPIIpeTa
cTei aHaJIn3a; JIOTUYECKUX | IIUU 1005051
XUMHYECKUX oreparuit pe3yNbTaTo | Pe3yabTaTo
HayK ISt (anaym3a, B aHaju3a, | B aHallu3a,
WHTEpIpeTar CUHTE3a, MOHUTOPHUH | MOHUTOPHUH
13478 CpaBHEHHUA, | Ta U | Ta u
pe3yIbTaTOB 0000IICHHS | DKCIIEPTU3BI | IKCIIEPTU3BI
aHaju3a, , 00BEKTOB 00BEKTOB
MOHHUTOPHHTA JOKa3aTeNlb | PA3IMYHOTO | Pa3IUIHOTO
u CTBa) JJid KJlacca IO | KJlacca
IKCIIEPTHU3BI CUCTEMAaTH3 | U3BECTHOMY | (MOJEIHHBI
00BEKTOB aluy ¥ mabJoHy X  CHCTEM,
pa3IMYHOTO MPOTHO3UPO | (MOJETBHBI | OOBEKTOB
KJiacca BaHUS X  CHCTEM, | OKPYXKAFOIIl
XHMHYECKO | OOBEKTOB el cpenpl,
i OKPYXAaroIl | MHUIIEBHIX
uHpOpMaIl | € Cpelbl, | MPOIYKTOB,
u; MHIIEBBIX MaTepUajoB
MPOJYKTOB, | Pa3IMIHOTO
MaTepUajIoB | HA3HAYCHHUS
paszJIM4HOrO | );
Ha3HAYCHHS
);
3HaTh: He 3naer | He 3HAET | 3HAET 3HaeT OTIINIHO
BIIa OCHOBHBIX OTACNbHEIC | 3aKOHOJATE | 3HAET
JIEHUEeM | 3aKOHOJIaTes
MIPaBHII 3aKOHOJIaTe | JIbHBIC U | 3aKOHOJATe
METOAaM bHBIC u
" paboTsI C | IbHBIC U | IPaBOBbIE JbHBIC u
MPaBOBbIE
6e30macH XUMHUYECKUM | IIPaBOBBIC aKThI B | IpPaBOBBIE
aKThI B
oro u AKThI B | oOyactu AKTBI B
obnactu )
oOparieH 5 peakTuBamu; | 00JacTH Oe3ormacHoc | o0macTu
€30I1aCHOCT
s C HE OesomacHoC | TH, Oe3omacHoC
u
XaMuaec | 4, TH, TpeGOBaHUs | TH,
KUMH TpeOoBaHUs K 3HAeT
TpeOoBaHUS | K TpeOoBaHUS
MaTepua | Ge3omacHOCT npaBuia
naMm c K 0e3omacHoC | K
u paboTel B TEXHUKH
yaeToM 6e30macHoC | TH paboTHI B | 6e30macHoC
XAMUYECKHUX 0e30ITacHOCT
ux p TH, XUMHYECKH | TH pabOThI
nabopaTopus u npu
buzmdec 0paTop 5 P yacramo X B
X, CpEIICTBa U abore c
kux  m | X, Cpel p 3HaeT 7a00paTopu | XUMHYECKU
METO/IbI M3UYCCKUM
XUMHHCC a b CpelcTBa H | SX, X
KuXx TMOBBIIICHUSA u
. METObI JIOITyCKaeT | J1abopaTopu
CBOMCTE | Ge3omacHOCT npubopamu
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(IIK-7);

" (ra30BBIMH, | TIOBBIIICHHS | OITHOKHU SIX,
npodeccuona ANIEKTPUYECK | 0€30MacHOC | IpH BHIOOPE | TUITUYHBIC
JTBLHOM MU, TH CPEICTB H | OIIMOKU U
JESTEIILHOCT BaKyyMHBIM | Tipoheccno | METooB BO3MO>KHBIE
u U U Tp.); HaJIbHON MOBBILICHUS | CIIOKHOCTH,
NesiTeNIbHOC | 6€30MacHOC | KOTOpPbIE
HE 3HAeT . )
TH; TH; JOITYCKaIOT
MIPUEMBI
p pu BeIOOpE
OKa3aHUA
3 CPEICTB W
nepBoi
METOJIOB
MTOMOIIH
TIOBBIIIICHHS
MOCTPaaBIIl
pai 6e30macHoc
UM npu
TH u
XUMHUYECKHX
croco0oB
0JKOTax u
3aIUTHIL.
OTpaBJICHUSIX
Ymers: He ymeer | He yMeEET | YaCTUYHO yMeeT yMeer
OIICHHBATH uaeHTHUIl | ©ISHTUDUIT | HICHTUPUI]
BBIOMpATH
CTETEHb upyer UpOBAThH UpOBATh
METO/TBI
OMACHOCTH OMACHOCTH, | OCHOBHBIE OCHOBHBIE
3alUTBl  OT
. rpymnm yMeeT OMACHOCTH, | OMACHOCTH,
OMacHOCTEN
BEIIECTB BbIOMpAThH JOMYCKaeT | OTIUYHO
U CHOCOOBI
(KUCTIOTHI, METOJbI HE3HAYUTEN | BHIOMpAET
obecrieueHus
IEJI0YH, 3alUTBl  OT | bHBIC METO/TBI
KOM(OPTHBIX .
MEpKanTaHbl | OMACHOCTEH | OMMOKH 3aIIUTBl  OT
yCIOBUI .
u np.) and |, HO | IIpH OIacHOCTEN
npodeccuona
p (bu 310pPOBbSI JIOTTyCKaeT | BBIOOpE U CIOCOOBI
JTEHOU
YeNOBeKa; OTJIeNTbHBIE | METOJOB obecrnieueHu
NESATEIILHOCT ]
OKa3bIBaTh OIINOKY; 3alUTBl  OT | 5
u .
MEPBYIO OMacHOCTEH | KOM(OPTHBI
MOMOIITb ; X  yCIOBHi
MOCTPaJIaBIIl npodeccuo
eMy OT HaJIbHOM
XUMHUYECKHX TESTEIIHOC
BO3JCHCTBUI TH;
5
Biaagern: He He Biazeer | Biageer BJIaJIEET OTJINYHO
. Brajeer | 6a30BBIMU MOHATHHHO- | TSPMUHOJIOT | BIIJICET
MTOHSATHIHO- o
HaBBIKaMHU TEPMHHOJIOT | HCH, HO | TEPMHUHOJIOT
TEPMHUHOJIOTH .
paboTsI C | HIeCKUM UCTIBITHIBAET | UEH,
YECKUM
XUMHUYECKUM | anmaparoM | CIOKHOCTH | pueMaMu
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amnmapaToM B
obiactu
0e30IMacHOCT
U, TpUeMaMu
paroHaIn3a
105071
npodeccuona
JIBHOM
JEATETLHOCT
U C IEIbI0
obecrneueHuUs
0e30IacHOCT
u

u
peaKkTuBaMu
c
coOII0ACcHHIE
M HOPM
TEXHUKH
0e30macHOCT
u u
TpeboBaHU
OXpaHbl

Tpyna,

B oOiactu
Oe3omacHoC
TH,
prueMaMu
paloHaIu3
aluu
npodeccuo
HaJILHOM
JIEATENHHOC
TH, HO
JOITYCKaeT
OIINOKH;

npu
BIIQJICHUU
preMaMu
parroHamm3
aruu
npodeccuoH
AIbHOU
JESITEIbHOCT
u;

panuoHanm3
anuu
npodeccuo
HaJIbHOU
JeATEIILHOC

TH;
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