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1. lleaun u 3aga4u OCBOEHHUS TUCIIUILIMHBI

Ilenpto WM3ydYeHWs NUCHIUILIAHBI SIBISETCS OCBOCHHE OOIIUX TMPUHITUTIOB
OTTHCAHMSI KPUCTAJUTMYECKHAX CTPYKTYD, TEOpUHU BaYKHEUTITUX
KPUCTAUNTIOXUMHYCCKUX  SBICHUA U 00OOIIEHHONH  KPHCTAUIOXUMUH,
paccMaTpuBaloieii MHOTrooOpasue KOHJCHCHPOBAaHHBIX (a3 ¢  pasIuyHON
CTPYKTYPOH, U3yUeHHE (PUBHKO-XUMHUECKHX METOJIOB HCCIIEIOBAHUSI KPUCTAILIIOB.

3aauaMu JUCITUTUTHHBI SBJISIOTCS :

-M3y4EHUE UCTOPUU PA3BUTHSI KPUCTANIOXUMHH,

-ITOJTy4CHUE COBPEMCHHBIX MPEJCTABICHUNA O CBOWCTBaX aTOMOB M OCHOB-
HBIX (haKTOpax, ONPEICAIONINX CTPYKTYPY KPUCTAIIA;

-CBSI3b CTPYKTYPHI ¢ PU3NKO-XUMUICCKUMHU CBOWCTBAMH KPHCTAJIIOB;

-M3y4YeHUE BAXHEHIIMX KPHUCTAUIOXUMUYCCKUX SBICHUH (MOpdoTponuw,
noyimMopdusma u uzoMmopduzma).

- MMOJTYYCHUE 3HAHWK O KPUCTAUIOXUMHUU BOKHEUIITUX IMOPOI000pa3yomnux
MUHEPAJIOB; KPHUCTALNIOXUMUYECKAsh HWHTEPIIPETalrs MUHEPATO00pa3yoImuX H

ICOXUMHNYCCKUX ITPOLCCCOB.

2. Mecto nucunmiuHbl B ctpykrype OOII BITO

Jucnumnaa  «KpucTaUIOXUMUS» OTHOCHUTCS K 4YacTd  (GopMHUpyeMou
yd4acTHUKaMHU oOpa3oBaTelbHBIX oTHoIeHui bimoka 1 Moxayne "KBantoBas xu-
Musi. MoJeKynbl, MOJIEKYJISIPHbIE CUCTEMbI U TBEPIbIEC TEJla U MU3y4yaerca B 7 ce-
Mectpe ctyaeHtamu HampaieHHOCTh 04.03.01. Xumus (IIpodumu moaroroBku —
Heoprannueckass XxuMusi 1 XuMHsi KOOPJAUHALMOHHBIX COCIMHEHU. XUMUS OKpPY-
KArOIIeH CpeJbl, XUMHUIECKast SKCIIEPTH3a B SKOJIOTHUYECKast OC30IMacHOCTD ).

JMucuumnraa «KpuctamioxuMmus» coJepKaTeabHO B3aUMOCBsI3aHa C JUCLIH-
mmHaMu «Beiciias mateMarukay, «®Pusuka», «CTpoeHue Beniectsa» U npodec-

CHOHAJIBHOI'O IHUKJIa «KBaHTOBas XUMMUA, «HeOpFaHI/I‘-IeCKaH XHUMMU».



N3yuyenue naHHOW NUCUMILIMHBI HAMPABIEHO HA OCBOCHHE OOOOLIEHHBIX TPY-
JOBBIX (YHKUUN

I[IC «llengaror (memaroruyeckass JEATENLHOCTH B cdepe JOMIKOJIBHOIO,
HayaJIbHOTO OOIIEeT0, OCHOBHOI'O OOIIEro, CpeaHero odiiero oopasoBanusi) (Boc-
MUTaTENb, YUYUTENb)» YTBEPKICHHBIN npukazoM Muntpyaa Poccuu ot 18 oktsi0ps
2013 r. N 544u OTO® - [lemaroruyeckasi AEATEIbHOCTh MO MMPOEKTUPOBAHUIO U pe-
anu3anuu o0pa3oBaTEIBLHOTO Mpollecca B 00pa30BaTENbHBIX OpPraHU3alUsIX J10-
IIKOJILHOTO, HAYaJIbHOT'O OOIIEro, OCHOBHOTO 0OIIIeT0, CpeIHEer0 00111ero oopaso-
BaHUSI

I[O N3YUYCHHUA NUCHUIIIINHBI ((KpI/ICTaJ'IJ'IOXI/IMI/IH», CTYACHTHI JOJIKHBI IMOJIY-
4aTh 3HAHUA 110 OCHOBHBIM pPa3JiCJ]IaM MATCMATHUKU U (I)I/I?)I/IKI/I, a TAKKC OPpYyIrux Xu-
MHUYCCKHUX NUCHUIIINHBI, KOTOPBIC N3YYAlOTCA Ha 1-2 Kypcax.

3HaHI/IH, YMCHUSA U HABBIKH, HpI/IO6pCT€HHBI€ B IMpoHecCce M3y4CHUA OUCIHU-
ITJTMHBI «KpI/ICTaJIJIOXI/IMI/ISI» H€O6XOJII/IMBI JJIA FHy60KOFO OCBOCHUA APYIUX XUMU-
YCCKHUX NJUCHUILINH, a TAKKC JUCHUIIMHBI MATCMATUYCCKOI'O U CCTCCTBCHHOHAYY-

HOI'O NUKIJIA.

3. TpeGoBaHus K YPOBHIO OCBOEHHS COAEPKAHUS JUCHTUTNTIMHBI

B coorBerctBun ¢ IIC «Ilemaror (memarormueckas IeATEIbHOCTH B cdepe 1o-
IIKOJIBHOTO, Ha4yaJbHOTO OOIIEro, OCHOBHOI'O OOIIEro, cpeaHero odmero oopaso-
BaHMs1) (BOCIIUTATEINb, YUUTEIIb)» YTBEPKIACHHBIN pukazoM Muntpyaa Poccun ot
18 okTsa6ps 2013 r. N 5440 TD - A/01.6 Obmenenarorudeckas Gpyukmus, A/02.6
BocnurarensHas gesareinbHocTb, A/03.6 PasBuBaromias nesarenbHocTh, B/03.6 Ile-
Jarorudyeckasl JAeATeIbHOCTh IO peaju3allid MPorpaMM OCHOBHOTO U CPEIHETO
obmero oOpa3oBaHus, pe3yabTaTe OCBOSHHUE JUCITUILINHBI O0YJIAIONTUNCS TOKEH:

O6ﬂ6ld€l7’l’lb np0¢€CCI/IOH(JJZbelMM KomnemeHuyuiamu.

MK-3. CnocoGeH MpOeKTUPOBaTh W OCYIIECTBIIATh HAIPABJICHHBIA CHHTE3 HEOpraHude-
CKUX COEIMHEHUI C TIOJIE3HBIMHM CBOMCTBAMU O] PyKOBOJICTBOM CIIelIMAINCTa 0oJiee BBICOKOM
KBaJIM(DUKALINH;

IIK-4. CnocoGeH HCIONb30BaTh COBPEMEHHBIE SKCIIEPUMEHTAIBHBIE METOABI ISl yCTa-
HOBJICHUSI CTPYKTYPBI M UCCIIEJIOBAHMS PEaKIIMOHHON CIMOCOOHOCTH HEOPraHUYECKUX COETUHE-

HUH 01 PYKOBOJACTBOM CIICIUAIIMCTA 0oJiee BBICOKOM KBaJ'II/I(I)I/IKaI_[I/II/I



B PE3YIbTATC N3YUCHUA AUCHUIIIIMHBI CTYACHT OOJIKCH:

-3HATh OCHOBHBIE KCIIEPUMEHTAIbHBIE METOIbl IPUMEHSIEMbIE JUISl ONPEAEIEHUS CTPYK-
Typbl HEOPraHMYECKUX COEAMHEHMH; XapaKTEPUCTHKU BIMSIOIIME HA PEAKLHUOHHYIO CIOCO0-
HOCTb XMMHMYECKHUX COEJAMHEHUN; TEXHOJIOTHS IMPOU3BOACTBA HEOPraHMYECKUX COEIUHEHUI;
00opyoBaHue Ta0OPATOPHH U TIPABUIIA €r0 SKCILTyaTallHH;

-yMeTh KanmubpoBars mpuOOpH! Ui MPOBEICHUS J1a00PAaTOPHOTO aHaimu3a mpod (oOpas-
LIOB) CbIpPbsl U MOIY(PaObpUKaTOB; CTPOUTH KAIUOPOBOUHbIE KpHBbIE; [IpOBOAUTH IpalynpoBKY
CPEICTB U3MEPEHUI; CTPOUTH IPalyipOBOYHBIE KPUBBIE (TaONMIIbI); MOATOTABINBATH UCXOAHOE
CBIpbE, OCHOBHBIE M BCTIOMOTaTEIbHbIE MAaTEPUAIbl C YU€TOM TPeOOBaHUN OXpaHbl TPYa;

-BJIAICTh HaBbIKaMU PaOOTHI Ha JabOpaTOPHOM OOOPYIOBAHHMH IS YCTAHOBJICHUS

CTPYKTYPBI HEOPTAaHUYECKUX MATEPUAJIOB; MCIOJIb30BaHUS KOMIIBIOTEPHBIX IPOTPAMM U DKCIIE-
PUMEHTAIBHBIX METOJIOB JUISl MIOCTPOEHUS! XUMUYECKUX U CTEPEOXUMHUYECKUX (popmyn coenu-

HEHUN o APpyrux BHUIAOB WIUIIOCTPATUBHOIO MaATCpHaa, TEXHOJOTWAMHU OLICHKW HAY4YHO-

HpaKTI/I'-IeCKOI‘/II 3HAYMMOCTHU BI)I6paHH01"O MCTOJa CUHTE3a HCOPraHNICCKUX COC}II/IHeHPlﬁ.

4. Conep:xxanue u CTPYKTypa JAUCUMIIMHBI.

Ta6nuna 1. Conepxanue auciuruinabl «Kpucramioxumusy nepedyeHb OIeHOY-
HBIX CPEACTB U KOHTposmpyeMbix kommeteHuin (OITK-2, ITIK-1, TIK-4, T1K-7).

Kon
KOH-
TpoO-
JIUpY-
HaI/IMeHOBaHI/Ie emon HaumeHnoBanue one-
Ne Conep:xanue pasaena KOM- HOMHOIO CPENCTBA
pa3aeJa — P
aun
(nsm
c€e ya-
CcTH)
1 Beenenune. Pentre- | IIpenmer u 3amaun kpucramio- | [1K-3; | Komnoksuym, Te-
HOCTPYKTYPHBIN xumMuu. O4epKH UCTOPUH KpH- cTupoBaHue, (poH-
_ i - | IIK-4 o
a”HaIu3 OCHOBHOM | craimoxumuu. Kpucramnoxu TanbHBIi o1poc,
SKCIIEpUMEHTAIIb- MHUS Cpeau UX HayK O Be-
N P peiH Apyr y MPAKTUYECKUE U J1a-
HbIH MeToN KpH- | mectBe. OCHOBHBIE ACIEKTHI 5
CTAIIIOXUMHUU KPUCTAJUIOXUMUU OpaTOPHBIC 3aHs-

THA, SK3aMCH.




3aKOHBI T€OMETPH- [Tonstue cummerpuu. 3akpsl- | [1K-3; | Komnoksuym, Te-
JeCKOU Kpucraljio- TBIC OIICpallUH U 3JICMCHTBI CTUPOBAHUE, (prH-
% - [1K-4 .
rpadun. Cummetpust | cummerpun. CemeiicTBa To TaNBHBII OTIpOC,
MOJIEKYII. YEYHBIX TPYII CUMMETPHUHU.
IIPAKTUYECKUE U JIa-
MexnyHapoaHas CHMBOJIMKA U 5
cumBouinka Illenduuca. OpATOPHBIC 3aH3-
THUS, DK3aMEH.
[IpoctpancrBennas | I[IpocTpaHcTBeHHas pelieTka. [1K-3; | KomnokBuym, Te-
peuierka u kpuctan- | ['pynnst Tpancasuuu. CuMBO- cTHpOBaHue, (BpOoH-
- i - [1K-4 .
norpaduuecKue cu JIBI TpaHel 1 pedep KpucTal TANBHBIH OTIpOC,
CTEMBI 70B. TpaHCIAUUOHHbIE TPYIIIbI
9 IIPAKTHUYECKUE U JIa-
bpass. OcHOBHBIE CBOICTBA 5
KPUCTAJIOB BBITEKAIOITUE U3 OpaTOPHBIC 3aHsI-
pelieT4aToro cTpoeHus. Maxk- THA, SK3aMCH.
POCKOTIMYECKUE XapaKTepu-
CTHKHU KPUCTAJIJIOB.
CummeTpus Kpu- OcnoBssl Teopuu rpynn. Tuner | I1K-3; | KomtokBuym, Te-
CTaJIJIOB rpynn cummMmerpuu. Knaccudu- . cTHpoOBaHHE, (BPOH-
- K- .
Karus ToueyHbIX rpynmn. Ot TANBHEIH oTIpoc,
KPBITHIE OTIEpAIH U AJIEMEHTBI
MIPaKTHUYECKUE U JIa-
cumMmeTpun. CHHrOHUH. 3aBH- 5
CUMOCTb (PU3UYECKHUX CBOMCTB OPAaTOPHEIC 3aH3-
KPHUCTaJIIOB OT UX CHMMETPUH THA, SK3aMCH.
OcHoBbl peHTreHo- | Judpakuus peHTreHOBCKUX [TK-3; | KomnokBuym, Te-
CTPYKTYPHOTO aHa- | Jy4eld. MeToabl perucTpaium. . ctupoBaHue, (poH-
- [TK- .
Jn3a YC?OBI/ISI Jlay»s. Unpgekcol ce TaNBHBII OTIpoC,
Ui y310BBIX CETOK U MEX-
MIPaKTUYECKUE U JIa-
IJIOCKOCTHBIE PACCTOSIHHMSL. 5
YpasHenwus bparra-Bynsda. OpAaTOPHBIC 3aH-
PentrenodasoBblii aHaIH3. THA, S3K3aMCH.
OcCHOBHBIE ATalbl aHATU3A
CTPYKTYpHI Kpuctaiia. Onpe-
JICIICHUE PEIETKU U CHUMMET-
pUH KPUCTAJUIMYECKOUN CTPYK-
TYpbI
Onucanue u cucre- | Crepeomerpuueckas Kiaccu- [1K-3; | KomnokBuym, Te-
MaTHUKa KPpHUCTAJJIN- Q)HKaLII/I}I CTPYKTYpP, KOOpAH- 4 CTUPOBAHUE, (1)p0H_
K-

YCCKUX CTPYKTYP

HaIIMOHHOE YMCJI0, KOOpAUHA-
UUOHHBIN nonusap. CTpykTyp-
HbI€ €IMHUIIBI KpUcTasuia. Mo-
TUB CTPYKTYpbl. CTpYKTYpHBII
tun. [lonmusapudecknii METO
n300paxkeHus cTpykryp. Omnu-
CaHue CTPYKTYp B T€pMax Ia-
POBBIX YIIAKOBOK U KJIAJIOK.

TaJIbHBIN OMpoc,
MIPaKTHYECKUE U JIa-
OoparopHble 3aHs-
THS, YK3aMEH.




7 Xumuueckasi cBsi3b B | OOmIMil B3risi Ha MPUPOILY [1K-3; | KomnokBuym, Te-
kpuctamiax. Kpu- XUMHYECKOM CBSI3U B KPUCTAJ- crupoBanue, (poH-
- | 1IK-4 .
cTaJuloxumudeckue | jax. Cucremarvka KpUcTauin TANBHEIH oTIpoc,
aJInyCBhI. YECKUX C TYp IO TUITY CBSI-
pauty 5 TPYKTYP y IIPAKTUYECKUE U JIa-
.
OopatopHble 3aHs-
THUS, DK3aMEH.
8 | Monnas Mmozaens u Crpykrypuble Tunsl kpuctan- | [1K-3; | KomtokBuym, Te-
TEOpHUs PELIETKH. JMYECKUX PELIETOK C NOHHOM cTHpOBaHue, (BpOoH-
- it pe- | [IK-4 .
OHeprus Kpucran CBA3bI0. DHEPrusi HOHHOM pe TaNbHBIi OTIPOC,
JUYECKUX CTPYKTYp. | IIETKH. YpaBHeHHE bopHa-
IIPAKTHUYECKUE U JIa-
WNonnsle panuycel Jlanne. lukn bopua-I"abepa. 5
VYpaBuenue Kamycruuckoro. OPATOPHBIC 3aHs-
Knaccugukanus: u3omecMuye- THs, SK3aMCH.
CKHE, aHM30/IECMUYECKHE U
M€30JIECMUUECKUE CTPYKTYPBHI.
Bopna B cTpykTypax HOHHBIX
KkpucramioB. MoHHbIE panny-
cel. [IpaBuiia Marnyca. @uzu-
YECKHE CBOMCTBA MOHHBIX KPH-
CTaJIJIOB.
9 | KoBanenTHas cBsa3b | OOBsICHEHHE PUPOJIBI KOBa- [TK-3; | KomiokBuym, Te-
B KpUCTaJLJIaXx. Teo- JIEHTHOU CBSI3W Ha OCHOBE TEO- CTUpPOBAHUE, q)pOH_
[1K-4 .
pusi HaNaBJICHHBIX | PUH BCY u MOJIKAO. ) TaNBHBII OTIpOC,
BasieHTHOCTEH. Ko- | HampaBineHHOCTh KOBAJIEHTHOM
MpaKTHUYECKUE U JIa-
BaJICHTHBIE paJiny- cBs3M 1 popma Moustekyn. Bos- 5
CBI. MO>KHOCTH TIpe/ICKa3aHus Teo- OPAaTOPHEIC 3aH3-
METPHYECKON (HOPMBI MOJIEKYIT THA, SK3aMCH.
no ['mnnecnu. KoBaneHTHbIe
panuychbl. DU3n4YECKHe CBOM-
CTBa KPUCTAJUIMYECKUX CTPYK-
TYp C KOBAJIEHTHOM CBSI3BIO.
CBsi3u, MPOMEXKYTOUHBIE MEXK-
Ty MOHHBIMU ¥ KOBAJICHTHBIMHU.
CreneHb HOHHOCTH CBSI3U
10 | Meraunueckas Crpyxkrypusblie tunsl. [Ipuamun | I1K-3; | Komioksuywm, Te-
CBS3b. 30HHAsI HEP- | IUVIOTHEWILEH YITaKOBKHU. DHEp- cTHpOBaHHE, (POH-
- [1K-4 .
reTHYecKas CTPYyK THS METATHICCKAX CTPYKTYP. TABHBIH OTPOC,
Typa KpHcTasia. Tunsl B3aMMOIeCTBUS MeTa-
MPAKTHYECKUE U JIa-
NuTtepmeramnuye- JIOB JIpYT ¢ Apyrom. Meraiu- 5
CKHE COeIMHEHUSI. yeckue paauycsel. [lepexon ot OPATOPHBIC 3aHl-
Meraaindeckue pa- | METAUTMYECKOM K KOBAJICHT- THA, SK3aMCH.
JUYChI HOM CBSI3U.
11 | Uzomopdusm. Tunsl | OMnupuueckue npasuia uzo- | [IK-3; | KosokBuym, Te-
TBEPABIX pacTBOpoB. | Mopdusma. Kinaccudpukanus cTHpoBaHue, (pOH-
nzomopdusma. Ocnosnsie ¢pu- | [IK-4

3UKO-XMMHYECKHUE U TEPMOH-
HaMU4ECKHE IPUHIMIIBI TEO-
puu nuzomopdusma. Tepapie

TaJIbHBIN ONPOC,
NpaKTHYECKHE U JIa-
OopaTopHbIe 3aHs-




pactBopsl. [Ipenen uzomopd-
HOW 3aMECTUMOCTH U MOP-
doTtponusi.

THS, DK3aMCH.

12 | Tlomumopdusm u Knaccudukarus nosmmop- [1K-3; | KomiokBuym, Te-
IIOJIMTUIIN3M (I)I/I3Ma. ®daz3oBrbIe MepexXOJbl. CTUPOBAHMUE, (prH-
CBs13b TEPMOAMHAMHYECKUX I1K-4 TATBHBIH OTIpOC
(v b
CBOWCTB CO CTPYKTYpaMmH TO-
PYKLYP . MPaKTUYECKUE U JIa-
TuMOP(HBIX MO (UKALINT. 5
SO — OpaTOpHBIE 3aHsI-
THUSI, 9K3aMEH.
13 | PeanbHble kpuctan- | Bo3HUKHOBEHME U POCT KpHU- [1K-3; | KomnokBuym, Te-
nel. Jlucnokanmst craioB. Crioco6s1 00pa3oBa- cTupoBaHue, (HpoH-
HUSL KPUCTAILIOB. Jle(eKThI NK-4 | B ompoc
b
CTpO€eHUs KpucTawuioB. Jucio-
MPaKTUYECKUE U JIa-
KalliH.
OopaTopHbIE 3aHs-
THUSI, 9K3aMEH.

14 | Kpucramioxumuue- | Kpucramnoxumuueckue crpyk- | [1K-3; | Komtoksuym, Te-
CKHE 3aKOHOMEPHO- | Typbl METaJJIOB (M€/Ib, Mar- cTHpoBaHue, (BpoH-
CTH B IIEPHO THYE- HUH, o-Kene30). CTPYKTyphI HK-4 | i ompoc

(v < 2
CKOU CHCTEME OuHapHBIX coequHeHui (AB).
MPaKTUYECKUE U Jia-
J.1.MenneneeBa Kitacrepsr
OopaTopHbIE 3aHs-
THUS, IK3aMEH.
Baxneitmme crpyk- | CrpykrypHsiii Tu. Ilepocku- | I1K-3; | KomnokBuym, Te-
TypHBIE THUIIBI TE€P- | Ta, MINUHEIH. DeppuTHI. crupoBaHue, (poH-
i [1K-4 .
HapHBIX COECAMHEHUN TANBHEIH OTpoC,
MpaKTHUYECKUE U Jia-
OopatopHble 3aHs-
THUS, IK3aMEH.
Kpucramnoxumus Crpoenue cunukaroB. Knac- I1K-3; | KomnokBuym, Te-
CHUJIMKATOB CI/I(i)I/IKaLII/Iﬂ CTPYKTYp CHUJIMKA- CTUPOBAHUE, (prH-
[1K-4 .
TOB. 3aBUCUMOCTh (PU3UYECKUX TABHBIH OTIPOC,
CBOMCTB CHJIMKAaTOB OT UX
MPAKTHYECKUE U JIa-
ctpoenust. [Ipupoanbie u cun- 5
TETUYECKHE LIEOJIUTHI OPATOPHBIC 3aH-
THS, YK3aMEH.
Opranunueckas kpu- | CTepeoXxumMusi OpraHu4eCKux [1K-3; | KomnokBuym, Te-
CTAJIJIOXHUMMUAI. MOJICKYIIL. [[J'H/IHa BaJICHTHBIX CTUPOBAHUE, (1)p0H_
i [1K-4 .
CTpykTypa )XKUJIKHX | CBSI3EH. HpocrpaHCTiaeHIV{aﬂ TaNBHBI OTIPOC,
KpUCTAJLIIOB KOH(pUTYypaius, TBOMHON U

TPOMHOM cBsi3eil. BaeHTHBIE
YTJIBI.

Cummertpus mosekyin. [IpaBu-
1o Kuraiiropoackoro. CTpyk-
TYpPHBIE KJIACChl. 3aBUCUMOCTb

NpaKTHYECKHE U JIa-
OopaTopHbIe 3aHs-
THSI, SK3aMEH.




MMOTECHLMAIBHON SHEPTUH Op-
FaHUYECKOI0 KpUCTAJLIA OT
CTPYKTYPHBIX [TAPAMETPOB.

CTpyKTypa AMCUMILIMHBI:

Tabauua 2. O0mast TpPyA0eMKOCTb JUCHMIUIMHBI COCTABJISIET 4 3aueTHbIE €MHHU-

bl (144 akaneMu4ecKux 4acoB)

Buna pa6orsl

TpyroeMKoCTb, 4aCOB,

Homep cemecTpa Ne 8

OO0mas TpyroeMKocTh (B 4acax) 144
KonrakTHasi pabora (B yacax): 75
Jlexuunm (JI) 15
[Mpaktugeckue 3ausTus (I13) 30
Cemunapckue 3anstus (C3) 0
JlabopaTtopusie paboTs (JIP) 30
CamocrosiTesibHas padoTa (B yacax): 42
KonTtponsnas padota (K) 22
CaMoImoaroroBka 20
KypcoBas pa6ora 0
IMoaroroBka M NMPoOXoKIeHHE MPOMEKYTOUHOH | 27
aTTecTaluu

Bux uTOroBOr0 KOHTpOJIS IK3aMeH
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JleKMoHHbBbIE 3aHATHUSA

Taoauua 3. JleknuoHHbIE 3AHATHA

No | Tema Conepxxanue

1 2 3

1 Beenenune. Pentrenoctpyk- | IIpenmer u 3amaun kpuctammoxumuu. O4epku UCTOpUN
TYPHBIM aHQJIN3 — OCHOBHOM | KPUCTALIOXUMHUHU. KpuCTauIOXMMHUS Cpead  JIpYrux
SKCIEPUMEHTAJIbHBI METOJ | HayK O BeulecTBe. OCHOBHBIE aCHEKThl KPUCTAJUIOXU-
KPUCTAJUIOXUMHH MUU

2 | 3akonbl  reomerpudeckoil | [lonsaTHe cuMMeTpuu. 3aKphIThIC OTEPAlMA U dJIEMEH-
kpuctatorpapun.  Cum- | ToI cumMeTpur. CeMeiicTBa TOUEUHBIX T'PYII CHMMET-
METpHs MOJIEKYIL. pun. MexayHapoaHasi CMHMBOJIMKa M cuMBosuka [llen-

dnmca.

3. | lIpoctpancTBennas pemier- | [IpoctpancTBeHHass pemeTka. [pynmbl  TpaHCISAWH.
Ka ¥ Kpuctamorpagpuue- | CUMBOJIBI IpaHell U pedep KpucTamioB. TpaHCIALNOH-
CKHE CHCTEMBI Hble rpynnsl bpaBs. OCHOBHBIE CBOMCTBa KPHCTaIOB

BBITEKAIOIINE M3 PEIIETYATOTO CTPOCHMs. Makpocko-
MMAYECKHE XapaKTEPUCTUKHA KPUCTAIIJIOB.

4 CummeTpus KpUCTaIoB OcHoBbl Teopuu rpynn. THUmsl Tpynnm CHUMMETPHUU.
Knaccudukanus toyeunsix rpynn. OTKpbIThIE orepa-
LU ¥ JIEMEHTHI cuMMeTpuu. CHHrOHUHU. 3aBUCHMOCTh
(bu3NYECKUX CBONCTB KPUCTAJJIOB OT UX CHMMETPUU

5 OcHOBBI  peHTreHoCTpyK- | Judpakuus peHTreHOBCKUX Jiydyel. MeToabl perucrpa-

TYPHOTO aHAJIA3a uuu. Ycnosus Jlays. UHaekchl cepuil y3JI0BBIX CETOK U
MEKIUIOCKOCTHBIE pacCcTOsiHUA. YpaBHeHus bpoarra-
Bynesda. Pentrenodazonsiii aHaimm3. OCHOBHBIC 3TaIlbl
aHaJIM3a CTPYKTYPHI KpucTauia. OnpenencHue peeTku
Y CUMMETPUU KPUCTAUIMYECKON CTPYKTYPbI

6 Onucanune u cucrematuka | Crepeomerpuyeckas KiacCuUKaIMs CTPYKTYp, KOOP-

KPUCTAJZIMYECKUX CTPYKTYp | AMHALIMOHHOE YHCIO, KOOPAMHALMOHHBIA IOJIMAIP.
CrpyKTypHBIE €IMHHLBI KpHUCTaula. MOTUB CTPYKTYy-
pbl. CtpykTypHbIi T [Tosmaapudeckuit MeTo1 n300-
paxkeHust cTpykTyp. Onucanue CTpyKTyp B T€pMax Iua-
POBBIX YIAKOBOK U KJIaJIOK.

7 | Xumuueckass cBsi3b B Kpu- | OOmui B3MIIsT HA IPUPOLY XUMHUECKOM CBSA3HM B KpH-
craax. Kpucramnoxumu- | crammax. CuctemMaruka KpUCTAJUIMYECKUX CTPYKTYP IO
YECKUE PAJNYCHI. TUILY CBS3H.

8 | Monnas monens u Teopust | CTpyKTypHBIE TUIIBI KPUCTALIMUECKUX PELIETOK C MOH-
pelIeTKH. OHEeprusi KpH- | HOM CBSI3bI0. DHEPIUs HOHHOM PELIETKU. YpaBHEHHE
cTaluiMueckux  cTpykryp. | bopua-Jlanne. [ukn bopua-I'abepa. YpaBuenue Kamy-
Honnsle panuycel CTHHCKOTO.

Knaccudukanus: usonecMudeckue, aHn304€CMUYECKUE
U ME30JIECMUYECKUE CTPYKTYpbl. Bozma B cTpykTypax
MOHHBIX KpucTauloB. HonHble paanycel. IlpaBuna
Marnyca. ®u3nueckrue CBOMCTBA HOHHBIX KPUCTAJIOB.
9 | KoBanentHas cBsa3b B Kpu- | OObsICHEHHE MPHUPO/IbI KOBAJCHTHOM CBSA3M HAa OCHOBE

crajulax. Teopusi Harpas-
JeHHBIX BasieHTHocTel. Ko-
BAJICHTHBIE PAJINYCHL.

teopun BCY n MOJIKAO.
HanpaBieHHOCTh KOBaJIGHTHOM CBs3M M (hopma Moie-
Kyll. BO3MOXHOCTH IpelcKa3aHMsl TE€OMETPUYECKOU
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dopmbr monekyn no ['mmmecnn. KoBaneHtHbie pamy-
cbl. PU3HYECKHUE CBOWCTBA KPUCTAIUIMYECKUX CTPYKTYP
C KOBAJIEHTHO! CBsI3b10. CBSI3U, IPOMEXKYTOUHBIE MEXK-
Iy VMOHHBIMH U KOBaJIEHTHbIMU. CTEneHb HOHHOCTH
CBSI3U

10 | Merammnueckas cBs3b. | CTpykTypHble TUNbL. [IpuHIMN MIIOTHENIIEH YTaKOBKH.
30HHad SHepreTHyeckas | JHeprusi METAIUIMUECKUX CTPYKTYp. THIIbl B3auMoiei-
CTpyKTypa Kpuctamia. WH- | cTBUS MeTalJIOB ApPYr ¢ ApyroM. MeTtainueckue paau-
TEPMETAJUIMYECKUE Ccoeau- | ycbl. Ilepexo oT MeTamimyeckol K KOBaJIEGHTHOW CBsI-
HEHUs. MeTalmmyeckue pa- | 3u.

JINYCBI

11 | U3omopdusm. Tumsl TBep- | OMnupuueckue mnpaswia usoMmopdusma. Knaccuduxa-

JBIX PACTBOPOB. st nzomoppusma. OCHOBHbIE (PU3UKO-XUMUYECKHE U
TEPMOJIMHAMHYECKHUE TPUHIUIBI TEOPUU H30MOphU3-
Mma. Tsepasie pactBopsl. [Ipenen uzomopdHOl 3ame-
CTUMOCTHU ¥ MOP(GOTPOTHSIL.

12 | llomumopdusm u mnonutu- | Knaccudukanus nmomumopduzma. da3oBbie epexo/Ibl.
M13M CBsi3b TEPMOJIMHAMHUYECKHUX CBOMCTB CO CTPYKTYpaMH

noMMop@HbIX Moaudukaiuil. [lomutunusm.

13 | PeanmbHbie kpuctamibsl. [Juc- | Bo3aukHOBeHHE U pocT KpucTaiuioB. CriocoObl 00pa3o-
JIOKaus BaHUs KpHUCTALUIOB. [ledeKThl CTpOEHHS] KPUCTAJIOB.

Jucnokamun.

14 | Kpucramioxumuueckue 3a- | Kpucrammoxumuyeckue CTPYKTypbl METAJJIOB (MeIb,
KOHOMEPHOCTH B TNEpPUOJU- | MarHUM, o-kene30). CTpyKTypbl OMHApHBIX COEIMHE-
YECKOH cucteme | Huii (AB). Knacrepsr
J.M.MenngeneeBa

15 | Baxneitmme crpykrypHble | CTpykTypHBIH THI. [lepoBckuTa, mmuHenu. OeppuThl.
TUIBl TEPHAPHBIX COEIHMHE-

HUU

16 | Kpucramnoxumus cunuka- | Ctpoenue cwimkaToB. Knaccudukamus CTpyKTyp CH-

TOB JMKaTOB. 3aBUCUMOCTh (PU3NYECKUX CBOWCTB CHJIMKA-
TOB OT UX cTpoeHMs. [IpupojHble U CHUHTETHYECKHUE
1LICOJIUTHI

17 | Opranuueckass kpuctamio- | CTepeoxuMusi OpraHu4ecKkux MoJiekyi. [[nuHa BaneHT-

xumusi. CTPyKTypa >KUIKUX
KpHUCTAILJIOB

HBIX cBsi3ed. [IpocTpaHcTBeHHAss KOHPUTYpALHs, TBOM-
HOUW U TPOMHOM cBsi3ei. BajeHTHBIE YTIJIbI.

Cummetpusi Monekyn. IlpaBwio Kwurakiropomackoro.
CTpyKkTypHBIE KIacChl. 3aBUCUMOCTh MNOTEHLUAIBHOMN
SHEPTrUU OPraHMYECKOTr0 KpHUCTAIIa OT CTPYKTYPHBIX
apaMeTpoB.
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Tab6umuna 4. [IpakTuyeckue 3aHATHA

No HanmeHoBaHue TEMBI Conepxxanue
1 2 3

1., CuMmmeTpusi KPUCTAIIOB. PaccmatpuBaioTcss ~ cUMMETpUUYECKHUE
Crepeorpaduueckast mIpoeK- npeoOpa3oBaHus, AJIEMEHThl CHUMMET-
s kpuctauioB. OCHOBHBIE | pUH, KpUCTa/uinueckas pemerka. Cum-
3aKOHBI KpUCTAIIOrpaduu. BOJIBI TpaHell u pedep kpucramia. Cum-
Kpucrann. Kpucrannuueckas | Bonsl Muuiepa. [loctpoenue crepeo-
pemierka. Pemenue 3aaau. rpaduyecKuX MPOEKIIUH.

2| Knaccel u cuHronuu kpucrtain- | PaccmatpuBatorcss 32 Buaa CHUMMET-
no0B. O003HaueHue KpucTai- | pud. Pa3Ouparorcs NpUHIMIBL, JiexkKa-
JorpauyecKux KiaccoB (BU- | M€ B OCHOBE MOCTPOEHUS MpUMEHse-
noB). Pemetku bpasa. Pemie- | MbIX cucteM 0003HAYEHUS.

HUE 3a]1a4.

3| Teopus pocta kpuctamuye- | [Iporieccsl KpucTamiuM3alud W BbIpa-
CKOTro BelecTBa. PeanbHblil IIUBaHUS KPUCTAJIJIOB.

Kpucta. J(ucnokanus.

4| Knaccudukanus xumuueckoit | Pazouparorcst ~ sHepreTuueckue
CBS3U B KpUCTauiax. Pacuer | CTpYKTypHbIE XapaKTEPUCTUKU KOBa-
SHEPIUM KPUCTATUITMYECKUX JIEHTHBIX, HOHHBIX, METAJUIMYECKHX
cTpykKTyp. Kpucraioxumu- Ban-nep-BaanbcoBbix cBa3eil. MHoro-
YecKHe paanycel. Pemenue CJIOMHBIE U MOJIEKYJISIPHBIE YIIAaKOBKHU.
3a/1ad.

5| M3omopdusm atomoB B kpu- | COBEepIIEHHBII W HECOBEPIICHHBIN
cramax. [Tomumopdusm. [lo- | uzomopduzm. VYciosus obOpazoBaHus
cTpoeHue (a30BbIX IUArpamMM. | TBEPIBIX  PAcCTBOPOB.  DKCHEPUMEH-

TaJbHbIE METOAbl HCCIIECIOBAHMS H30-
MOPGHBIX ¥ TTOJIMMOP(HBIX MpeBpalie-
HUU.

6. [InmoTHemue mapossie ynma- | Onucanue KpUCTAIUYECKUX CTPYKTYP
koBku (ITIIIY) u knagku OWMHAPHBIX COCNMHEHWA B TepMax
(ITIK). Koopaunaumonnsie | ITIHK u ITHITY. IIpumepsl. IlyctoTsl B
YHCIa 1 KOOPAUHAIMOHHBIN IMHIK u ITIHTY.
nonvaap B [TIIK u TTTY.

7| Kpucranioxumusi TpOMHBIX CtpykrypHbie TUIIBL. CTPYKTYpHBIE THI

COEeIMHEHNN

MEPOBCKUTA, WIHUHENU. DEppUTHI U UX
TEXHUYECKOE 3HAUYCHHUE.
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Tabumua S. JlaboparopHble 3aHATHS

Ne HanmenoBaHue TeMbl Conepxxanue
1. | OcHoBbI peHTreHocTpykrypHoro | [lo nanHoit Teme pazpadatbiBaeTcs
aHaJIM3a KPUCTAJUIOB. YpaBHEHUE | aTOMHAsS CTPYKTYpa KPUCTAIIIOB,
Opera-Bynbda. MeToapl peHTre- | 3IeKTpOHHAs CTPYKTYypa KpUCTa-
Horpaduu. OnpeneneHue napa- | JMYECKOU PEIIETKH, a TAKKE METO-
METpPOB pelieTKu. Pemenue 3a- JIbl UCCJIEA0BAHUS KpUCTAILINYE-
Jad. CKOT'O BELICCTBA.
2. | Kpucramioxumusi MOIEKYJIsp- CtpoeHue OpraHn4eCKuX MOJIEKYII.
HbIX BemecTB. Ctpykrypa kua- | CTpoeHue MONIMMEPHBIX BEIIECTB.
KHUX KPUCTAILIOB. BaxkHelmne CTpyKTypHbIE KIIACCHI.
3. | Kpucraminoxumus CUIMKATOB Crpoenue. Kinaccudukanus cunu-
KaToB. AJTIIOMO-, OOPOCUIIMKATHI.
KoopanHanmoHHbIE YKCia U U30-
Mopdubie 3amerienus. Onpenerne-
HUE BAJICHTHOCTH KUCJIOPOJa B CH-
JIMKATaX B COOTBETCTBUH C IPaBU-
nom [lonuHra.
4. | Kpucrajummdyeckue CTpyKTyphl CTpyKTypHBbIE TUIIBI OMHAPHBIX UH-
UHTEPMETAUINYECKUX COEUHE- | TEPMETAIUIMYECKUX COCIUHEHUN.
HUM. [Tpupoaa MHTEpPMETATUIMYECKHUX CO-
eINHEHUM.
5. | OCHOBHBIE CTPYKTYPHBIE THIIBI PaccMarpuBaroTcst H3MEHEHUs

METAJUIOB U HEMeTaL10B. U3Mme-
HEHHE XapaKTepa CTPYKTYPHI 1O
[lepnoguueckoit cucreme

CTPYKTYpHI U (PU3UICCKHUE CBOMCTBA
MIPOCTHIX BELIECTB I10 IPynmaM me-
PHOINYECKON CUCTEMBI
J.MM.Menpeneena.

Tabauna 6. CamocTosiTe/IbHOE H3y4YeHHe Pa3/iesiOB M CHUILINHBI

No

ConeprxkaHue caMOCTOSITENIbHON paboThI

[IpocTtpancTBeHHBIE Tpymmbl. Omnucath paclpeesieHue MPOCTpaH-
CTBEHHBIX TPYIN IO CUHTOHMSAM M BHUJAaM (KJIaccaM) CUMMETpPHH.
Pemenue 3anau

PentreHoctpykTypHbiii ananu3. Tpu meTona peHTreHorpaduu: me-
toa JIAYD, Meron BpauieHus U METOJl nopoiika (ororpaduieckuii
U TUQPPAKITMOHHBIC METOJIbl PETUCTPAINHU JUPPAKITUOHHBIX JIYIEH.

HNonnas Mozenb CTpyKTypbl KpUCTAIIOB. Pacnipenenenue 351eKTpoH-

HOM IIJIOTHOCTU M XMMHYECKas CBS3b B T'CTCPOIIOJILIPHBIX KPHUCTAJLIAX

14



CO CTPYKTYpOI ITMHKOBOW OOMaHKU U KAMEHHOU COJIU

4 Koopaunanmonusie cTpyKkTypbl coequHeHnii AB, cTpykTypa 1uiaBu-
KOBOI'O IIMNaTra ¥ ee Npou3BoAHbIE. ONMUCAaTh XMMHYECKYIO CBS3b B
KpPUCTAJJIE B OTHOAIEKTPOHHOM MPUOINKEHUU

5 CtpykTypa CO CBSI3SIMU METAJUI-METAILI: &) CTPYKTYPHI C TJIOCKUMHU
KOMIUIEKCAMHU, 0) CTPYKTYPbI C OKTA3IPUUYECKUMU KIACTEPAMH.
6 TBepible pacTBOPBIL.

5. O1leHOYHBbIE MATEPHUAJIBI AJI TEKYILIEro U Py0e:KHOIr0 KOHTPOJIS ycneBae-
MOCTH M IPOMEKYTOUYHOM aTTeCTAIMU

5.1. 3aganus 115 TEKyHero KOHTposi (KoHTpoaupyemas komnerenmus [1K-3; TTK-4):

1. KonnoxkBuym
Bonpocsl Kk pedTHHroBoi Touke Nel

1. Beenenune B kpucramioxumuto. [IpeamMer u 3a1aun KpUCTAIIOXUMHUHT
2. OCHOBHBIE aCIEKThl KPUCTATUIOXUMUHM

3.CTpyKTypHBI{ aHAIN3 KaK OCHOBHOM AKCTIEPUMEHTAIbHBIA METO/I KPUCTAIIIIOXH-
MUU

4. Kpucramnueckoe coctostHue. OnpeneneHue moHATHs «KPUCTaILD).

5. OCcHOBHBIE MapaMETPbl KPUCTAINTUYECKUX PEIIETOK.

6. DnemenTapHas sueiika. bazuc pemerku.

7. lloHATHE CUMMETPHUM B KPUCTAJIJIAX.

8. CuHronum kpucrtayuion. Pemerku bpaso.

9. Onepanuu CUMMETpPHS KPUCTAILIIOB

10. IIpocTpaHCTBEHHBIE TPYIITBI CHMMETPUM.

11. CumMeTpus MIOTHENIINX MIAPOBBIX YIAKOBOK U IVIOTHBIX KIIAJI0K

12. TInoTHOCTH IBYMEPHOU U TPEXMEPHO IIAPOBBIX YITAKOBOK

13. Crioco6b1 0003HaUEHUS IIIOTHEUIITUX YITAKOBOK

14. Buasl 1 4nuCIIO NyCTOT B IDIOTHEMIIUX YIAKOBKAX M MJIOTHBIX KJIaJKax
15. Kpucraiuisl ¢ HOHHOU CBA3BIO.

16 KpucTamibl ¢ KOBaJICHTHBIM TUIIOM CBSI3U (2ATOMHBIE KPUCTAJLUIbI).

17. IonapHslii TUIT CBSA3U. MOJEKYIISIPHBIE KPUCTAILIBI.
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Bonpocsl k peiiTuHrosoii Touke Nel

1. Merannuueckuid TN CBSI3H.

2. DHEPrusi KpUCTAUIMYECKON PEIIETKHU.

3.3aBUCUMOCTbH (PU3UKO-XUMHUUYECKUX CBOMCTB TBEP/IbIX BEIIECTB OT TUIA XUMUYE-
CKOM CBSI3U B KPUCTAJIAX

4. DNIeKTpUYECKHE CBOMCTBA

5. OnTuueckue cBOMCTBA

6. KoBKOCTh MeTaIOB

7. CnaliHOCTb

8.KoadduirieHTh MEXaHMYECKOTO CXKATHSI M TEPMUYECKOTO PACIIUPEHUS
9. TBepocTh 1 TeMrepaTypa IIaBICHUs

10. O6pazoBaHKe KPUCTATUIOB B IPUPO/IC

11. IlpuuuHbI ¥ ycI0BHsS 00pa30BaHUs KPUCTAIIIOB

12 MexaHu3Mbl pocTa KPUCTAJIJIOB

13. ®opmbl pocTa KpUCTAIIOB

14. JledeKThl KPUCTAIIOB.

15. Iucookauuu

16. DKxcriepuMeHTAIBHBIE METOJIBI UCCIe0BaHUS U Y3UH

17. MexayHapoiHas Kiaaccuukamus mo rpynmnamM CTpyKTyp.

18. OcHOBHBIE CTPYKTYPHBIE THIIBI.

19. SABnenue nonumopdusma.

20. ®a3oBbIe IEPEX0/Ibl IEPBOTO U BTOPOTO pojia

Bonpocsl k peidTHHroBoii Touke Nel
1. CtpykTypHas knaccudukanus moaruMopOHBIX MePexo10B

2. IlpeBpaliieHus: ¢ K3MEHEHHEM NIEPBOIM KOOPANMHAIIMOHHOM C(hephl.
3. IlpeBpaiiieHusi ¢ UBMEHEHHUEM BTOPOW KOOPAMHALIMOHHOW cepbl
4. BousiHue TeMnepaTyphl U JaBJIEHUS Ha KPUCTAIUIMYECKYIO CTPYKTYPY

5. Bomopdusm.
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6. @akTopbl, BAUSIOUIME HA TPEEIbl U30MOPPHBIX 3aMEIICHHMA

7. I3yyeHne KpUCTAIUIMYECKUX CTPYKTYP MUHEPAIOB

8.CTpyKTypHBIE MOAEIN MUHEPAJIOB

9. CTpykTypHOE pa3zHOOOpa3ue U pacpoOCTPAaHEHHOCTh CUJIUKATOB B MPUPOJIC
10. I'maBHas KOHIENIMA KPUCTATUIOXUMHUH CUIIMKATOB

11. Kpucrannoxumuueckast K1acCU(pUKALMUSA CUITHKATOB

12. HoBble 11€0IMTONOA00HBIE MaTepUaIbl

13. HutpugocunukaThl

14. CpaBHUTENBHAS KPUCTATUIOXUMUS CUITUKATOB

15. CranoBneHHE SKCIEPUMEHTATIBHON OPraHUYECKON KPUCTAIIIOXUMHUHU
16. TeopeTnueckas opraHuyecKasi KpUCTAIIIOXUMUS

17. CTpyKTypa OpraHM4ecKkoro Kpucrauia

Kpumepuu gpopmuposanus oyenok (ouenusanus) ycmuoco onpoca

VYeTHBIN onpoC SBISIETCS OJTHUM U3 OCHOBHBIX CIOCOOOB yu€Ta 3HAHWUW 00yJaromierocs
no aucuuruiae «Kpucramioxumusi». Pa3BEpHYTHIN OTBET CTyAEHTa JOJKEH MPEACTaBIATh CO-
00l CBSI3HOE, JIOTMYECKU MOCIeNA0BaTEIbHOE COOOIIeHHE Ha 33JaHHYIO T€MY, MOKa3bIBaTh €ro
YMEHHE MPUMEHSTh ONPEICICHHUS.

B pezynemame ycmmuozo onpoca 3nanus, ooyuanouiezoca oueHusaomcsa no cieoyro-
weil wKane:

3 banna, craBUTCSI, €CIU 0OyUJAFOIIHICS:

1) mMOJHO W3JaraeT M3yYeHHBIH MaTepHai, MaéT MpPaBHIbHOE OMpPEACICHHOE SKOHOMH-

YEeCKHUX IMOHITUH;

2) oOHapy)KHBaeT MOHUMaHHE MaTepuaia, MOKET 000CHOBATh CBOM CYXKICHHUS, IPHMeE-
HUThH 3HAHUS Ha MPAKTHKE, IPUBECTU HEOOXOIUMBbIE MPUMEPHI HE TOJBKO MO y4yed-
HUKY, HO U CAMOCTOSATEIHHO COCTABIICHHBIE;

3) wu3araeT Matepuai MoCJAeI0BATSIBLHO M MPABUIBHO C TOYKH 3PEHHS HOPM JIHTEpa-
TYpPHOTO SI3bIKA.

2 fanna, cTaBUTCS, eciiu 00yJarOIIUNcs AaéT OTBET, YAOBIECTBOPSIONINI TeM ke TpeOo-
BaHUAM, 4TO U JJIs Oanna «1», HO momyckaeT 1-2 omubKu, KOTOphIE caM K€ UCHpaBiseT, u 1-2
HeZo4ETa B MOCJIE0BATEIFHOCTU U SI3bIKOBOM 0(OPMIIEHUU U3TIaraeMoro.

1 6ann, craButcs, eciau 00y4aONIIUKcas 0OHAPYKUBAET 3HAHUE U TIOHUMAHUE OCHOBHBIX
MOJIOKEHUI TAHHOW TeMBbl, HO:

1) wu3naraet MaTepuall HEMOJHO | JIOMYCKAeT HETOYHOCTHU B OIIPE/ICIICHUH MOHSTHII;

2) He yMeeT JA0CTAaTOYHO TyOOKO U JI0Ka3aTelbHO 0OOCHOBATh CBOU CYXXICHHS H TPH-

BECTH CBOM NPUMEPHI;

3) wu3NaraeT Marepuan HemoClIeI0BaTeIbHO H JOMYCKAeT OMIMOKH B S3bIKOBOM 0(opMm-
JICHUU U3J1araeMoro.

0 6annos, craButcs, ecinu oOy4aromuiicss oOHapyKUBaeT He3HaHHe OOJIbIIeN 4acTH Co-
OTBETCTBYIOIIIETO pa3/ieia n3y4yaeMoro MaTepHana, JOMycKaeT OMMOKY B OPMYTUPOBKE.
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bamnet «3», «2», «1» MOTYyT CTaBUTHCSI HE TOJIBKO 332 €IMHOBPEMEHHBIN OTBET, HO U 3a
paccpeioTOYeHHBI BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JaHHBIX CTYACHTOM Ha MPOTSKEHUU
3aHATHUS.

5.2. TunoBbie BONPOCHI AJI51 CAMOCTOSATEJIbHOI0 H3YYCHU, KOHTPOJHpYyeMast
kommeTenmus (T1K-3; I1K-4)

3apanue 1. IlpoctpanctBeHHble rpynnbel. OnucaTe pacHpenesieHHe IMPOCTpaH-
CTBEHHBIX T'PYIII 10 CHHTOHUSM U BUAaM (Kjgaccam) cumMMmeTpuu. Pemenue 3anay

3apanme 2. PeHTreHOCTPYKTYpHBIN aHanu3. Tpu MeToda peHTreHorpaguu: MeToq
JIAYD, metoq BpallleHuss U METOJ mopoiuka gororpaduueckuii 1 AUPpaKIuoH-
HbIE METObI PETUCTPALIUU AUPPAKIUOHHBIX JTyUeil.

3aganme 3. MoHHas Mozenb CTPYKTYpbl KPUCTAILUIOB. PacrpezneiieHne 3JIeKTpOH-
HOM IJIOTHOCTU M XUMMYECKAs CBsI3b B I'E€TEPONOJISIPHBIX KPUCTALIAX CO CTPYKTY-
PO IMHKOBOM OOMaHKU U KAMEHHOM COJIH.

3ananmne 4. KoopanHalMOHHBIE CTPYKTYpbl coeauHeHuil AB; cTpykrypa miaBu-
KOBOI'O IIMAaTa U €€ Npou3BOAHblE. ONucaTh XMMHYECKYIO CBSI3b B KPHUCTAJLIE B
OJTHORJIEKTPOHHOM MPUOIMKEHHUH.

3aganue 5. CTpyKkTypa CO CBSI3IMH METAI-METAJUI: a) CTPYKTYpPbI C TUIOCKHUMHU
KOMIUIEKCAMU, 0) CTPYKTYPBI C OKTa3IPUUECKUMU KIIACTEPAMH.

3amanue 6. TBepbie pacTBOPHI.

Kpumepuu opmuposanusn ouenox no 3a0anuam 011 CAMOCHOAMENbHOU DPAdOmMbl
cmyodenma (munoevie 3a0auu):

«omauunoy (3 Oanna) - oOyJaronuiics mokasaja riyooOKue 3HaHHs MaTepHalia 1o MOCTaB-
JICHHBIM BOIIPOCaM, TPaMOTHO, JIOTHYHO €r0 HM3JIaraeT, CTPYKTYPHUPOBAI M Je-TATU3UPOBAT WH-
dopmaruio, u3berasi MPOCTOro MOBTOPEHHS HHPOPMAIHH U3 TEKCTa, MH(OPMAIUS TPe]I-CTaBIcHA
B niepepabotaHHoM Buzie. CBOOOIHO UCTIONIB3yeT HE0OX0MMble (POPMYITBI ITPH PEIICHUH 337134,

«xopouwo» (2 Gaa) - 00yJaroNIMIACs TBEPO 3HACT MaTepHall, TPAMOTHO €r0 U3JIaraet, He
JOIYCKaeT CYIIIECTBECHHBIX HETOUHOCTEH B MPOIIECCE PEIICHUS 3a/1ay;

«yoosnemeopumenvroy (1 Gamn) - oOyJaromMiicss UMEET 3HAHUS OCHOBHOTO MaTepualia
T0 MOCTABJICHHBIM BOTIPOCaM, HO HE YCBOHII €r0 JIeTajeH, IOMYCKAeT OTIEIbHbIE HETOYHOCTH TIPU
pCIICHNY 3a]1a4;

«Heyooenemeopumenvhoy (0 6a110B) — 00yJarONIUIACS JOMyCKaeT rpyOble OMIHMOKH B OT-
BETE Ha MOCTABJICHHBIC BOIIPOCHI U TP PEIICHUH 337124
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5.3. Tunoevie 3a0anun na Kon10Keuym (Konmpoaupyemas komnemenyus I1K-3;
IIK-4):

Pyb6eowcnviti konmpons oCymecTBIsIETCS IO 00Jiee UM MEHEE CaMOCTOSATENb-
HBIM pasjacjiaM — yqe6HBIM MOAYJISIM KypCa W IIPOBOAUTCA IO OKOHYaAHHWU H3YyYC-
HUSI MaTepuajia MOAYJs B 3apaHee YCTaHOBJIEHHOE BpeMs. PyOeXHBbIH KOHTPOJb
IMPOBOJUTCSA C HECJBIO OIPCACICHHA KauCCTBA YCBOCHUS MaTCpHalla yqe6Horo MO-
IyJs B LeJOM. B TeueHune cemectpa MPOBOAUTCS MIPU MAKUX KOHMPOJIbHBIX Me-
ponpuamus no 2paguxy.

IIpome:xkyTouHasi arrectauusi 1 pedTUHrOBasi TOYKA

1. Beenenue B kpucramioxumuto. [IpeamMer u 3aa4u KpUCTALIIOXUMUU
2. OCHOBHBIE aCIEKThl KPUCTATUIOXUMUH

3.CTpyKTypHBIY aHAIN3 KaK OCHOBHOM AKCTIEPUMEHTAIbHBIA METO/I KPUCTAIIIIOXH-
MU

4. Kpucramnuueckoe coctostnue. OnpeeneHne NOHATUS «KPUCTAILD.

5. OCHOBHBIEC MapaMeTPbl KPUCTALNTUYECKUX PEIICTOK.

6. DnemeHTapHas suelika. bazuc pemerku.

7. TloHATHE CUMMETPUHU B KPUCTAJIAX.

8. Cunronuu kpuctamioB. Pemerku bpass.

9. Onepanuu CUMMETpPHS KPUCTAILIIOB

10. IIpocTpaHCTBEHHBIE TPYIITBI CHMMETPUM.

11. CummeTpust IIOTHEHIIMX MIAPOBBIX YIIAKOBOK M TJIOTHBIX KJIA0K

12. TI1OTHOCTH IByMEPHOW U TPEXMEPHOM IIaPOBBIX YIIAaKOBOK

13. Crioco6b1 0603HaUEHUS TIIOTHEHUIITUX YITAKOBOK

14. Buabl ¥ ynCI0 MyCTOT B INIOTHEHIINX YIAKOBKAX U IUVIOTHBIX KIIAJKaX
15. KpucTamibl ¢ MOHHOM CBA3BIO.

16 KpucTamibl ¢ KOBaJICHTHBIM TUIIOM CBSI3U (2ATOMHBIE KPUCTAJLIbI).

17. IonapHblii TUIT CBA3U. MOJEKYIISIPHBIE KPUCTAJUIBL.

IIpomMexxkyTOUHAS aTTECTAUA 2 PEUTHHIOBAs TOUKA

19



1. Merannuueckuid TN CBSI3H.

2. DHEPrusi KpUCTAUIMYECKON PEIIETKHU.

3.3aBUCUMOCTbH (PU3UKO-XUMUUYECKUX CBOMCTB TBEP/IbIX BEIIECTB OT THUIA XUMUYE-
CKOM CBSI3U B KPUCTAJIAX

4. DNeKTpUYECKrEe CBOMCTBA

5. OnTuueckue cBOMCTBA

6. KoBKOCTh MeTaIOB

7. CnaliHOCTb

8.KoadduirieHTh MEXaHMYECKOTO CXKATHSI M TEPMUUYECKOTO PACIIUPEHUS
9. TBepocTh 1 TeMrepaTypa IIaBICHUsI

10. O6pa3oBaHKe KPUCTATUIOB B IPUPO/IC

11. IlpuuuHbI ¥ ycI0BHsS 00pa30BaHUs KPUCTAIIIOB

12 MexaHu3MBbl pOCTa KPUCTAIIIOB

13. ®opmbl pocTa KpUCTAIIOB

14. JledeKThl KPUCTAIIOB.

15. Iucookauuu

16. DxciepuMeHTalbHbIE METOIBI HcclieqoBaHus Auddy3un

17. MexayHapoiHas Kiaaccuukamus mo rpynmnamM CTpyKTyp.

18. OcHOBHBIE CTPYKTYPHBIE THIIBI.

19. SABnenue nonumopdusma.

20. ®a3oBbIe IEPEX0/Ibl MEPBOTO U BTOPOTO pojia

IIpome:kyTouHasi atTecTanusi 3 pedTUHIOBasi TOYKA

1. CtpykTypHas knaccudukanus moaruMopOHBIX Mepexo 0B

2. IlpeBpaliieHus: ¢ U3MEHEHHEM NIEPBOI KOOPANMHAIIMOHHOM C(hephl.

3. IlpeBpaiiienusi C UBMEHEHUEM BTOPOW KOOPAMHALIMOHHOW cepbl

4. BousiHue TeMnepaTypbl U JaBJIEHUS HA KPUCTAITUTMYECKYIO CTPYKTYPY

5. Bomopdusm.
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6. @akTopbl, BAUSIOUIME HA TPEEIbl U30MOPPHBIX 3aMEIICHHMA

7. I3yyeHne KpUCTAIUIMYECKUX CTPYKTYP MUHEPAIOB

8.CTpyKTypHBIE MOAEIN MUHEPAJIOB

9. CTpykTypHOE pa3zHOOOpa3ue U pacpoOCTPAaHEHHOCTh CUJIUKATOB B MPUPOJIC
10. I'maBHas KOHUENINA KPUCTAIUIOXUMHAH CUIIMKATOB

11. Kpucrannoxumuueckast K1acCU(pUKALMUSA CUITHKATOB

12. HoBble 11€0IMTONOA00HBIE MaTepUaIbl

13. HutpugocunukaThl

14. CpaBHUTENBHAS KPUCTATUIOXUMUS CUITUKATOB

15. CranoBneHHE SKCIEPUMEHTATIBHON OPraHUYECKON KPUCTAIIIOXUMHUHU
16. TeopeTnueckas OpraHu4ecKasi KpUCTAIIOXUMUS

17. CTpyKTypa OpraHM4ecKkoro Kpucrauia

Kpumepuu cpopmuposanus ouenox no KOHmpovHsim moukam (KOHMpoIbHbLE PAOONIbL; KO-
JI0Keuym)

(6 GayioB) - cTaBUTCS 3a PabOTy, BHITIOJHEHHYIO TMOJTHOCTHIO 0€3 OIMMOOK M HEI0YETOB;
oOyyJaroluiics TEMOHCTpUPYET 3HAHHWE TEOPETUYECKOTr0 M MPAaKTUYECKOro Marepuaia Mo TeMe
npakTu4ecKoil pabotsl, pemero 100% 3anauy;

(5 6ammoB) — craBUTCS 32 PabOTY, BHIIOJHEHHYIO TOJHOCTBIO, HO TIPH HAIWYUHM B HEW HE
Ooree omgHOM HErpyOol OMMOKM M OJHOTO HEejoYeTa, He Oosee Tpex Heao4deToB. OOydarommiics
JEMOHCTPUPYET 3HAHUE TEOPETUYECKOTO U MPAKTUYECKOTO Marepuaia Mo TeMe MpakTHUeCKon pa-
00TbI, TOMyCKasi HE3HAYUTENbHbIE HETOUHOCTH MPU pEelIeHUH 3a1a4, pemeno 70% 3amau;

(4 OGamna) — craBHUTCS 3a paboOTy, eciM OakajaBp MPaBUIBHO BBITIOJHWI HE MeHee 2/3 Bcel
paboThI WJTK JIOMTYCTUII HE 0oJiee OTHOM TpyOoid OMMOKU 1 JIBYX HEIOYETOB, HE 00jiee OJJHOU Tpy-
0ol 1 omHOW HerpyOoil omuoOku, He Oojee TpeX HerpyoObIX OmMMOOK, OJHON Herpyoor. O0y4aro-
LIUIACS 3aTPYAHSIETCS] ¢ MPAaBUIILHOW OLIEHKOW MPEIOKEHHOM 3a7aull, JaeT HEMOMHbIN OTBET, pe-
meno 55% 3amau

(3-0 GamoB) — cTaBUTCS 3a PabOTY, €CIM YKCIIO OIMIMOOK U HEJOYETOB MPEBBICHIIO HOPMY JUIS
OLICHKU 3 WITH MPaBIIIBHO BBIMOTHEHO MeHee 2/3 Beelt paboThl. OOyJarouiics: 1aeT HEBEPHYIO OIICH-
Ky CUTyaluu, perieHo meHee 50 % 3amad.

5.4. Tecmoevie 3a0anus (konmpoaupyemasn komnemenuyus IK-3; IIK-4):

Toanwti nepeuens mecmoeswvix 3aoanuii npeocmaeien ¢ JOUC —
http://open.kbsu.ru/moodle/course/view.php?id=3299)

IIpumepsI TeCTOBBLIX 32 aHUI
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S: Kpucrannoxumus - Hayka, U3yJaromias:

+: 3aBUCUMOCTb BHYTPEHHEU CTPYKTYPhI U (PU3UYECKUX CBOMCTB KPUCTAIIIOB OT
XUMHUYECKOI0 COCTaBa

- COBPEMEHHOE COCTOSIHUE TEOPUU BIICKTPOHHOM CTPYKTYPBI MOJIEKYJI

- TEOPETUYECKYIO MHTEPIIPETALIAS CBOMCTB U PEAKIIAN BCEX DJIIEMEHTOB M BCEX UX
COeIUHCHUN

-: BEIIECTBA U UX IIPEBPALLCHUSA

S: Vpasuenus bpseea — Bynvgha umeem 6uo:

+ hA=2dsin®
- nA=2dcos®
- NA=2ysin®
- NA=2£C0sO®

l:

S: Bydenue Kypca KpUCTAIIOXUMUH JaeT MPEACTaBICHUS 00 00X MPUHIIUATIAX
+: CTPOCHUHN KPUCTAJIIIOB

+: 0 CBA3U MEXAY CTPYKTYPOU KPUCTAIUIOB U IMPUPOJIOH XUMUYECKOTO
BSaHMO,HGﬁCTBHﬂ dTOMOB

+: KaccuUKay KPUCTATIMIECKUX CTPYKTYP

-: THOpUIU3aIU ATOMHBIX OpOuTaIei

l:

SI OCHOBHBIM IKCIICPEMCHTAJIBHBIM MCTOAOM KPHUCTAJNIOXUMHUHU ABJIACTCA
+: PEHTT€HOCTPYKTYPHBIN aHAJIN3

-. OJICKTpOHHAsA CIICKTPOCKOIINA

-: SIMP

-: TpaBUMETpHUsL

I:

S: OcHOBHBIE 0COOEHHOCTH, T.€. CBOMCTBA KPUCTAJUTMYECKOTO BEIIECTBA
OTIPEIETAIOTCS:

+: TEOMETPUYECKU MPABUIBHBIM PACIIONIOKEHNUEM B MIPOCTPAHCTBE AIIEMEHTAPHBIX
yacTull (ATOMOB, HOHOB, MOJIEKYJI)

-: TPEXMEPHO-TIEPEOUIECKUM BHYTPEHHUM CTPOSCHUEM

-: HAJIMYMEM IUIOCKUX FPaHen

-2 COBOKYITHOCTBIO y3JI0B PACIIOJIOKEHHBIX B IMJIOCKOCTH

Kpumepuu ¢popmuposanus oyenok no mecmoewvim 3adanusam:
(6 6a;IOB) — MOMYYAOT OO0YYAIOIIHMECS C MPABMIIBHBIM KOJMYECTBOM OTBETOB Ha TECTO-
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BbI€ BoIpochl. Beimonneno 100 % npeaiokKeHHbIX TECTOBBIX BOIIPOCOB;

(5 6amoB) — moyyarOT O0y4aroIIMecs C IPaBHIBHBIM KOJMYECTBOM OTBETOB Ha TECTO-
BbIe Borpockl — 80 —99 % oT 001mero o6beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(4 Gayma) — mosrydaroT O0yJaroImuecs ¢ MPaBHIBLHBIM KOJMYECTBOM OTBETOB Ha TECTO-
BbIe BOmpockl — 60 —79% oT o01miero ooObeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(0 6ayI0B) — MOMYYarOT 00yYarouecs MPaBUIbHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIC
Bonpockl — MeHee 40-59 % ot o6miero oobemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

5.5. Bonpocwel ona coauu Ik3amena, Konmpoaupyemas komnemenyus (I1K-3; I1K-

4)

1. TlpenMer u 3amaun KPUCTALIOXUMUU. PEHTTE€HOCTPYKTYPHBIN aHAIU3 — OC-

HOBHOM AKCTIIEPUMEHTATBHBIA METO] KPUCTATIOXUMHUH.

Judpakius peHTreHOBCKUX Jiydeil. MeToabl peructpanuu 1udpakiimoHHbIX

nydent. Ycnosus Jlayo.

CummMmeTpust KpuCTaILIOB. DieMeHTsl cumMetpuu | u 1l pona.

Tunst nzomopdusma. Ilpenen nzomopdHoit 3aMecTUMOCTH U MOP(DOTPOIIHS.

MexayHapoHast cCMMBOJIMKa U cuMBosnka [llendumca.

DHeprus peneTku HOHHBIX KPUCTAIIIOB.

Kpucramn. Kpucramiueckas pemeTka.

Onrcanue CTPYKTYp B T€pMaxX MIAPOBBIX YITAKOBOK U KJIaJ0K. THIIBI MyCTOT.

3aK0H palMOHAIBLHBIX OTHOIIEHHH mapaMeTpoB. CHMBOJIBI TpaHelt u pedep

KpUCTAJLJIOB.

10.Kpucramibl ¢ KoBaleHTHOU cBA3bI0. CTPpYyKTypa U Pu3nyecKkrue CBONCTRA.

11.Knaccuduxaius CTpyKTyp CHIIUKATOB.

12.OcHOBHBIE CTPYKTYPHBIE TUIIBI METAJIJIOB (MEb, MarHUM, 0-XKEJIe30).

13.KoopauHaliuOHHOE YUCII0 W KOOPIAUHAIIMOHHBIN MTOTUAIP.

14. Kpucrtauibl ¢ HOHHOM cBA3b10. [IpaBuno Marnyca.

15.3aKk0H MOCTOSIHCTBA TPAHEBBIX YIJIOB. MaKpOCKOMMYECKUE XaPAKTEPUCTUKHU
KpUCTAJLJIOB.

16.Kpucraminueckas penieTka. dneMeHTapHas ssiueiika. TUIbl penieTok.

17.CtpyKTypa HHTEpMETAIUNINYECKUX COCTUHEHUN.

18.HonHas Moenb KpUcTaia. DHEPTHUS PEIICTKH.

19.CtpyKTypHBIil THII IEPOBCKUTA.

20.Bo3HuKkHOBEHHE U POCT KpHUCTALIOB. DaKTOPHI, BIUAIONINE HA POCT KPH-
CTaJUIMYECKOTO BEIIECTBA.

21. ®u3nuecKuii CMBICT KPUCTATUIOXUMHYECKUX PATyCOB.

22.CTpyKTypHBIE THUIIBI U U30CTPYKTYPHOCTb.

23.TBepavie pacTBOPHI. THITHI.

24 Mertamueckasi CBsi3b. BiusiHue pasmepa aToMOB METAJJIOB Ha MX (u3HUe-
CKHE CBOMCTBA.

25.[Tomumopduzm. Da3oBbie MTEPEXOTHI.

N

©CoN koW
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26.CemeicTBa KpUCTAILNIMYECKUX CTPYKTYp. OCTpOBHBIE, IIEMIOYHBIE, CIOUCTHIE
Y KOOPAUHAIIMOHHBIE CTPYKTYPHI.

27 Tloustue o nuciokaruu. Bnusaue aeeKToB KpUCTAIIIOB HA UX CBOMCTBA.

28.CuctemMaTiKa KpUCTAUIMUYECKUX CTPYKTYp IO THILy CBSI3U FOMO- U T€Tepo-
JECMUYECKUE CTPYKTYPBHI.

29.Peanbubiil kpucTtai. Toueunbie AeEKThI.

30.CTpyKTyphl MPOCTHIX BEIIECTB — HEMETAIIIOB. KoopauHaIus aToMoB.

31.130BasieHTHBIN U TeTePOBATICHTHBINA H30MOP(PU3M.

32.271eMeHThl CHMMETPUH U UX COYETAHUE C TPAHCIISITUSIMH.

33.Knaccudukanuus KpucTalNIMYECKUX CTPYKTYp ¢ MOHHOU cBs3bl0. M30m1ecMu-
YecKue, aHU30JIeCMUYECKUE U ME30JIECMUYECKUE CTPYKTYPBHI.

34. TepmoiuHaMKKa TOJTMMOPQHBIX MTPEBPAILICHHH.

35.CTpoeHue CUIIMKATOB. 3aBUCUMOCTh (DU3UYECKUX CBOMCTB CHUIIMKATOB OT MX
CTpOEHHUSI.

36.M30BasIeHTHBIN U T€TEPOBAIICHTHBIA H30MOPPU3M.

37.PemeTka v CTPyKTypa KpucTalia.

38.0OCHOBHBIE CTPYKTYPHBIE TUIIBI METAIIOB. MeTallsIn4uecKas CBS3b.

39.Tpu metona penrrenorpadun: metoy Jlays, MeToq BpalieHHs, METOJ IO-
poIIIKa.

40.TIpupona UHTEPMETAIITUYECKUX COECTMHEHU.

41.CuuKaTsl.

42.Buibl CHMMETPUU KPUCTAILIOB, OOJaJAI0NINX €AMHUYHBIMU HaIpaBJICHUS-
MU.

43.0Heprus oHHBIX CTPYKTYp. Llukn bopra-I"abepa.

44.Ypasuenue bparra-Bynbda.

45.3aBUCHMOCTh TIUPO- U MbE303JIEKTPUUECKUX CBOWCTB OT CHUMMETPHUHM KpHU-
CTaJlJIOB.

46.TBepabie pacTBOPHI. THIIBI.

47.Ban-nep-BaanbcoBo B3amMmojeilicTBue. JHepruss B Ban-aep-BaanibcoBbix
KpHUCTaJlIax.

48.MoJteKyIsIpHbIe KPUCTAJLIHI.

49.Tlonstue o auciokanuu. BiusHaue neexkToB KpUCTAIIOB HA MX CBOWCTRA.

50.130BasleHTHBIN U TeTePOBATICHTHBIN H30MOP(PHU3M.

o1.Ilpocreiimine cTpyKTypHbIe TUIBI. ONIMCaHKE CTPYKTYp B T€pMax IJIOTHEH-
[IMX [APOBBIX KIaJ0K.

52.0OCHOBHBIE CTPYKTYPHBIC TUITBI METAIIJIOB.

53.Kpucrann. OCHOBHbBIE CBOMCTBA KPUCTANIMUECKOTO BEIIECTRA.

94.CTpyKTypbl COEJMHEHUI METAJNIOB C HEMeTaiamMmu, Tuna AX.

55.M3omopdusm. Tpenen nzomopdhHOH 3aMEHUMOCTH U MOP(POTPOTIHSI.

56.KoBanentHpie paanychl. DU3HUECKHil CMBICT KPUCTALNIOXUMHYECKUX PajIU-
YCOB.
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IK3aMeHAIMOHHbIE OHJIeThI M0 JUCIHHUILINHE

Dk3ameHannoHHbIN OneT Ne 1

[.ITpeaMer u 3a1aun KPUCTALIOXUMHUHU. PEHTT€HOCTPYKTYPHBINA aHAJIN3 — OC-
HOBHOM 3KCIIEPUMEHTAJIBHBIA METO/I KPUCTAIIIOXUMUHU.

2.Tuns! uzomopduszma. [Ipenen uzomoppHoil 3aMeCTUMOCTH U MOPHOTPOTIHSI.
3.B anemente cummetpuu [3L,3PC] onpenenuTts:

a)4MCII0 €IMHUYHBIX HAIIPABJICHMUI;

0)KaTeropui0 CUHIOHUY;

B)CHHT'OHUIO;

I')Ha3BaHUE BUJ1A CAMMETPUHU.

3aB.xadeapoii Kymxos X.b.

DK3aMeHaMoHHbIN Omitet Ne 2

1. ludpakims peHTT€HOBCKUX JIydei. MeToIbl perucTparui JupaKuoH-
HBIX JIyueu. Y cnoBus Jlayo.

2.CummeTtpust KpucTauioB. DnemeHTsl cummetpuu | u Il pona.

3.IIpumMepoM TBEPIBIX PACTBOPOB BHIYMTAHUS SBJISETCS PACTBOPUMOCTH B
cucreme LICI-MQCl,. O0bsicHuTe MeXaHH3M 00pa30BaHUs TBEPIbIX PACTBOPOB.

3aB.xadeapoi Kymxos X.b

DK3aMeHaIMOHHbBII OmieT Ne 3

1.MexnayHapoaHasi ciMBOJIMKa U cuMmBosinka lllenduca.

2.OHeprus peneTk HOHHBIX KPUCTAJIOB.

3.BbIBeCTH ypaBHEHHE, BBIPAKAIOIIEE YCIOBUE OTPAKEHUSI PEHTT€HOBCKOTO
Jy4a ¢ JJIMHOM BOJIHBI A OT KPUCTAIIOTrPAPUIECKOM MIIOCKOCTH C MEKIIIOCKOCT-
HBIM pacctosiHueM d. YToJI MeX1y JIy4OM | IIOCKOCTBIO 6.

3aB.kadenpoii Kymxos X.b.

DKk3amMeHaMoHHbIi Omitet Ne 4

1.Kpucramn. Kpucrannuueckas pemieTka.

2.Kpucramisl ¢ HOHHOM CBs3b10. [IpaBriio Marnyca.

3.IlpencraBnensl cienyronme Kpuctamiorpadguaeckue GopMyIIbL:

a)Le; 0)LePC; B)L66P; T)L66L, . 3ammcarh ux Mo MEKIyHAPOTHOU CUMBO-
JIMKE U ONPEJIETUTh BU CUHTOHHH.
3aB.kadempoii Kymxos X.b.
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DK3aMeHalMOHHbIA OmietT Ne 5

1.3aK0H MOCTOSIHCTBA TPaHEBBIX YII0B. MaKpOCKONMMYECKUE XapaKTepPUCTH-
KU KpUCTAJIIOB.

2.OCHOBHBIE CTPYKTYPHBIE TUIIBI METAJIJIOB (ME/1b, MATHUMU, O-)KEJIE30).

3.PaccuunTaTiiTe SHEPrUI0 KPUCTANIMUYECKON CTPYKTYPHI 111 OMHAPHBIX CO-
enunenuii CaF, u CsCl, monb3ysck nmpubamkeHHo# Gopmysoin KamycTruHckoro.
HWonnsie paauycel Ca?*- 1,06 A; F - 1,33 A; Cs*-1,65A; Cl'-1,82 A.

3aB.xadeapoii Kymxos X.b.
DK3aMeHaMOHHBIA Omier No 6

1.3aKkoH panoHaNBHBIX OTHOIICHUH TapameTpoB. CUMBOJIBI IpaHel U pe-
Oep KpUCTaJIOB.
2.0nucanue CTPYKTYp B Te€pMax IIAPOBBIX YIAKOBOK U KJIaJIOK. THIIBI Ty-
CTOT.
3.0npennure K KAKOMY THUITY TBEPJIBIX PACTBOPOB OTHOCSATCSI CUCTEMBI:
a)Cu — Ni
6)N8.2|V|OO4 — Na,;WOq
B)NazMOO4'2H20 — N3.2W04'2H20 — Hzo

t]

L 1

MO

i

=
I

3aB.xadeapoi Kymxos X.b.

DK3aMeHaIMOHHBIN OmteT Ne 7

1.Kpucranisl ¢ koBaneHTHOM cBsi3bi0. CTpyKTypa U GU3HUECKHE CBOMCTBRA.
2. Knaccudukanus CTpyKTyp CUIHKATOB.
3.B snemente cummerpun Le6P onpenenuTs:

a)4KCIIO €UHUYHBIX HAIIPABICHUN;

0)KaTeropuio CUHTOHUU;

B)CUHT'OHUIO;

I')Ha3BaHUE BHUJIa CUMMETPUHU.

3aB.kadempoii Kymxos X.b.
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DK3aMeHaMOHHbIN OmneT Ne &

1.KoopanHalimoHHOE YUCII0 U KOOPAUHAIIMOHHBINA MOJIU/IP.
2.®OU3NYECKUN CMBICH KPUCTALIOXUMUYECKUX PAAUYCOB.
3.0npenenuthb, K KAKOMY TUIY TBEPIBIX PACTBOPOB OTHOCST CUCTEMBI:

a)Ag - Cu

0)AuU - Ag

B)NagMOO4 — Na,SO,4

HMACOH

3aB.xadeapoii Kymxos X.b.

DK3aMeHarMoHHbIH Onet Ne 9

1.CTpyKTypHBIE€ TUITBI U U30CTPYKTYPHOCTb.

2. TBepapie pacTBOpHI. THIIBI.

3.MmeroT u mipeAcTaBiIeHHbIe (POPMYITBI CHMMETPUU KyOUUECKON CHHTOHUHU
equanyHoe HampaBiieHne: 4L33Lp; 3La4Ls; 4L33L.3pC. IlpencraBieHHble Kpu-
crauiorpaduyeckre GopMyJibl HAIUIIKUTE B CUMBOJIMKE ['epmana-MoreHa.

3aB.xademapoii Kymxos X.b.

DK3aMeHaMOoHHbIN OmteT Ne 10

1. Kpucrannuueckas pemerka. JiueMeHTapHas siueiika. TUIbl pemeTok.
2.CTpyKTypa MHTEPMETALIMYECKUX COCIMHECHUI.
3.Hamummute hopmynsl Ay pacueta SHEPTUM B MOHHBIX KPUCTATNTMYECKHUX
CTPYKTYypax.
3aB.xadeapoit Kymixos X.b.
Dk3aMeHannoHHbIN omeT Ne 11

1.MoHnHas Mozaenb KpucTawia. JHEPrUs PEIIeTKH.

2.CTpyKTypHBIU THUI IEPOBCKHUTA.

3.lIeenmutr CaWOQO,4 — L4PC. Onpenenuts 31eMEHTH CUMMETPHH, YHCIIO €IH-
HUYHBIX HATPABJICHUA, CHHTOHHIO U €€ KaTErOpPHUI0

3aB.xadenpoit Kymxos X.b.
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DK3aMeHanoHHbIN OmneT Ne 12

1.Bo3HUKHOBEHHE U POCT KpUCTALIIOB. DaKTOPHI, BIUSIONIME HA POCT KpH-
CTAJUIMYECKOTO BEILECTBA.

2.Merannuueckas cBA3b. BiusiHue pasmepa aTOMOB METaNIOB Ha UX (pu3u-
YECKHUE CBOMCTBA.

3.Ctanepur — ZnS — 4L33L,(3Li4)6P. OnpenenuTs 37eMEHTbI CHMMETPUH,
YKCJIO €AMHUYHBIX HAIIPaBJIECHUHN, CHHTOHUIO U €€ KaTerOpHuIo.

3aB.xadeapoit Kymixos X.b

Dx3ameHarMoHHbIi Omtet Ne 13

1.ITonmumopduszm. @a3zoBbie MEPEXOIbI.

2.CemeNcTBa KPUCTAUIMYECKUX CTPYKTYp. OCTpPOBHBIE, LEMOYHBIE, CIIOU-
CTbIE Y KOOPJAUHALMOHHBIE CTPYKTYPBHIL.

3.PaccunTaiiTe 3HEPruI0 KpUCTAJUIMUECKOW CTPYKTYPHI JJIsi OMHAPHBIX CO-

equnenuit CaS u KjS, monw3ysace npubmmkeHHoi ¢opmynoi KamyctuHckoro.
Nonnsie paauyckl Ca?*-1,06 A; S* - 1,74 A; K—-1,33 A.

3aB.xadeapoii Kymxos X.b.

DKk3amMeHarMoHHbI Omiet Ne 14

1.ITonsiTue o nucnokauuu. Bnusinue nedekToB KpUCTAIIOB HA MX CBOMCTBA.
2.130BajieHTHBIN U TeTEPOBATICHTHBIN N30MOP(HU3M.
3.CUHTOHMH U KaTErOpuH.

3aB.xadeapoi Kymxos X.b.

DKk3aMeHarMoHHbIN Omiter Ne 15

1.91eMeHThl CHMMETPUU U UX COYETAHUE C TPAHCISALUSIMU.
2. Knaccudukanus KpUCTAUIMUYECKUX CTPYKTYp C HOHHOHM CBs3bio. M30-
NEeCMHUYECKUE, AaHU30/IECMUYECKHE U ME30JIECMUUECKUE CTPYKTYPBI.

3.PaccunTaTh SHEPIHIO0 KPUCTAININYECKOM CTPYKTYPBI, €CJIM HOHHBIE PajIHy-
cel K- 1,33 A: Br! — 1,96 A s coenunennst KBr.

3aB.kadenpoii Kymxos X.b.
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DK3aMeHalnoOHHbINA OmietT Ne 16

l.CucremaTka KpUCTAIMYECKUX CTPYKTYpP IO THUIY CBSI3M T'OMO- WU Te€Te-
POIECMUYECKHUE CTPYKTYPHI.

2.PeanbHblii kpuctamwil. ToueyHble 1e()EKTHI.

3.Kakoe BemniecTBO MMeeT OONBIIYIO PHEPTUIO KPUCTAIIMYECKON peleTKu
KBr wiu KCI? Uonnsie pagnycst K* - 1,33 A; Br - 1,95 A; CI - 1,82 A.

Paccuurarts.

3aB.xadeapoit Kymixos X.b.

DK3aMeHalMOHHbINA Omiet Ne 17

1.CTpyKTypBI IPOCTBIX BEIIECTB — HEMETAIOB. KoopanHanus aToMoB.

2. TepmoarHaMuKa MOJIUMOPQHBIX MIPEBPAIICHH.

3.IIpaBuiio, ONpenenstonee yCciaoBUs YCTOMYMBOCTh CTPYKTYPHBIX THUIIOB
KOBaJICHTHBIX KpucTauioB. [IpaBuno KOm-Pozepu.

3aB.xadeapoit Kymxos X.b.

DKk3amMeHaMoHHbIN Omter Ne 18

1.Ctpoenue cuiMkaToB. 3aBUCUMOCTh (PU3UYECKUX CBOMCTB CHIMKATOB OT
UX CTPOEHUS.

2.Ilpupoaa uHTEpMETATUIMYECKUX COEAUHEHUI.

3.Hammummre popmyny bparra-Bynbba nis pazaudHbIX TOPSIKOB OTpake-
HUSL.

3aB.xadeapoi Kymxos X.b.

Dk3amMeHarMoHHbIi Omier Ne 19

1.Cunukarsl.

2.M30BaJICHTHBIN U T€TEPOBATICHTHBIA U30MOPPU3M.

3.IlnoTHelmue ynakoBkU mapoB. Kakum TumaMm ynakoBOK COOTBETCTBYIOT
cienyroiue GoOpMYIIbL:

...]JAB|AB]...; ...|[ABC|ABC]|...; ...C|[ABACIA...

3aB.kadempoii Kymxos X.b.
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Dk3aMeHalnoHHbINA Omiiet Ne 20

1.PemeTka u CTpyKTypa KpucTaia.

2.OCHOBHBIE CTPYKTYPHBIC THUITBI METAIIOB. MeTammnyeckas CBs3b.

3.Kanpiutr — CaCO3 — L33L23PC. Omnpenenutb CUHTOHUIO U €€ KaTero-
puIo.

3aB.xadeapoit Kymxos X.b.

DK3aMeHaMoOHHbIA Omier No 21

1.Tpu metona perrrenorpaduu: Mmeros Jlays, MeTos BpallleHus, METOJ TO-
pOLIIKa.

2. TBepasie pacTBOphI. THUIIBL

3.3aKOH MOCTOSIHCTBA I'PAHEBBIX YIJIOB.

3aB.xadeapoii Kymxos X.b.

DK3aMeHarMoHHbIN Omtet Ne 22

1.Ban-nep-BaanbcoBo B3ammojeiicTBue. DHeprusi B Ban-nep-BaanbcoBbix
KpUCTaJIaX.

2.Buasl CHUMMETpUM KPUCTAJUIOB, 00JIAAOIINX €IMHUYHBIMY HAIpPaBJICHU-
SIMH.

3.Ha3oBurte 3JIEMEHTEHI CUMMCTpHUHU, BXOAAIHUC B IMPCACTABIICHHLIC (1)0pMy-
JIBI: L33L23PC; 4L33L2(3Li4)6p.

3aB.xadeapoi Kymxos X.b.

DK3aMeHaIMOHHbIN OmteT Ne 23

1.Dneprus noHsix cTpykryp. Llukn bopua-I"abepa.
2.Ypasuenue bparra-Bynsoda.
3.3aBHCUMOCTb CBOMCTB KPUCTAJUIMYECKHUX BEIIECTB OT UX CTPYKTYPBHL.

3aB.kadenpoii Kymxos X.b.

DK3aMeHanoOHHbIN Omiiet Ne 24
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1.3aBUCUMOCTBD MUPO- U MBE30JIEKTPUUECKUX CBOMCTB OT CUMMETPUH KpH-
CTaJLJIOB.

2.MounekysapHbIE KPUCTAILIBI.

3.CHUHIOHUY U KaTETOPHUHU.

3aB.xadeapoit Kymxos X.b.

DK3aMeHalMOHHBIN OmieT Ne 25

1.ITonsiTue o nucnokauuu. Bnusinue nedekToB KpUCTAIIIOB HA UX CBOMCTBA.
2.V30BaNieHTHBIN U T€TEPOBATICHTHBIA H30MOPPU3M.
3.CtpyKTypHBIN TUT TIepBOocKHUTa. CBOMCTBA.

3aB.xadeapoi Kymxos X.b.

DKk3amMeHarMoHHbII Omiet Ne 26

1.IIpocTeitmue cTpykTypHbIe TUIBl. OnUCaHue CTPYKTYP B TEpMax IJIOT-
HEHIINX IapOBBIX KJIAJIOK.

2.KoBanentHeie pagnychl. DU3HMUeCcKUil CMBICT KPUCTAIUIOXUMHYECKUX pa-
JINYCOB.

3.CTpyKTYpHBII TUII IEPOBCKUTA.

3aB.xadeapoi Kymxos X.b.

DK3aMeHaIMOHHbLI OmiteT Ne 27

1.OCHOBHBIE CTPYKTYpHBIE TUIIBI METAIIIOB.
2.Kpucrami. OCHOBHbIE CBOMCTBA KPUCTAIIMYECKOTO BEIIECTBA.
3.25neMeHTbl CUMMETPUU JJ151 OECKOHEUHBIX CUCTEM.

3aB.kadenpoii Kymxos X.b.

DK3aMeHaMOHHBIN OmieT Ne 28

1.CTpyKTypbl COEAUHEHU METAJUIOB C HEMETa/llIamMu, Thuna AX.
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2.N3omopdusm. [Ipeaen nzomopdHoit 3aMeHUMOCTH U MOPGOTPOTIHS.
3.3akon AIOMU.

3aB.xadeapoii Kymixos X.b.

Kpumepuu ¢hopmuposanun oyenox no npomexcymouHnoi ammecmayuu:

«omauunoy» (25-30 GamnoB) — MoMydaroT 00ydaroIIUecs, KOTOPbIe CBOOOHO OPUCHTH-
pYIOTCS B MaTepuaiie U OTBEYArOT 0e3 3aTpyaHeHuid. OOydJaromuiics crioco0eH K BBITIOJTHCHHUIO
CIIOXHBIX 3aJaHUN, IOCTAHOBKE LieJed U BbIOOpE MyTed MX peanu3aunuu. PaboTta BbINOIHEHA
MOJIHOCTBIO 6€3 omubok, pemeno 100% 3anay;

«xopowoy (20-24 Oanna) — moyy4aroT 0OydaroIIUecsi, KOTOPbIE OTHOCHTEIILHO TOJIHO
OPUEHTHUPYIOTCS B MaTepuayie, OTBEUAIOT 0€3 3aTpyAHEHUH, JOMYCKAIOT He3HAUYNTEIIBHOE KOJIH-
4yecTBO omuOoK. OOyUaromuiicsi CnocoOeH K BBIMOJHEHUIO CIOXKHBIX 3a/aHuii. PaboTa BbITOIN-
HEHa TOJIHOCThIO, HO UMEIOTCSI He OoJiee 0JIHOM HerpyOoi omuOKH U OJHOTO HemodeTa, He 00-
Jiee Tpex HeJo4eToB. JlomycKalTes He3HAUUTEIbHBIC HETOYHOCTH TIPH PEIICHHUH 3374, PEIICHO
70% 3anau;

«yooenemeopumenvro» (16-19 6amioB) — mosrydaroT 00yJaroMUecs, y KOTOPBIX HEIO-
CTaTOYHO BBICOK YPOBEHB BIIaJICHUS MaTepHalioM. B mporiecce oTBeTa Ha 3K3aMeHE JOITyCKatoT-
Csl OIMOKYU ¥ 3aTPyTHEHUS TIPH W3JI0KCHUH MaTepuana. OO0yJaroImuics MPaBHILHO BBITIOTHUI
He MeHee 2/3 Bcell paboThl UM JOMYCTU He Oosiee 0JJHOM TpyOoii OMIMOKY U ABYX HEI0YETOB,
He 0oJiee oHOM TpyOOH M OHOM HETpyOO# OMMOKHU, HE 0oJiee TpeX HEerpyObIX OIMOOK, OJHOU
HerpyOoit. O0yJaronuiics 3aTpyaHAETCS ¢ MPABWIBHON OIEHKOW MPEIOKEHHOMN 3a7a4d, aeT
HETOJIHBIA OTBET, peuieHo 55% 3anad;

«neyoosnemeopumenvro» (0-15 6anaoB) — moyydaroT 00ydaromuecs, KOTOpbIe A0IMyc-
KaloT 3HauuTeNbHbIE omOku. O0yJaromuiics UMeeT JIMIIb HauyalbHYIO CTEIIEHb OPUEHTALUU B
Matepuaine. B pabore uucio omuOOK U HEAOUYETOB MPEBBICUIIO HOPMY JUIsl OLIGHKH 3 WIIM Ipa-
BWJIBHO BBINIOJTHEHO MeHee 2/3 Bceil paboThl. OOyJaromuiicss 1aeT HEBEPHYIO OIICHKY CHUTYaIluH,
pewmeno meHee 50% 3amay.

6. MeToanueckne MaTepuaJibl, onpeaessilonye nNpoueaypbl OleHNBAHUS 3HAHUNA, YMEHHUH,
HABBIKOB M (UJIM) ONbITA JIeATEJIbHOCTH:
MeToauyeckue peKoMeHIaMH J1JIsl MOJATOTOBKH K IK3aMeHY

Makcumanbhaas cymma (100 6ayutoB), HaOupaemast CTyJJCHTOM TI0 JUCHIUIUINHE BKITFOYAST
JIBE COCTABIISIOIINE:

—  nepeas cocmasisaowas — OUCHKA PErYJISIPHOCTH, CBOEBPEMEHHOCTH M KayeCcTBa BbI-
MOJIHEHHS CTYICHTOM y4eOHOW PabOThI MO W3YyYCHHIO JUCIHUILIAHBI B TEYCHUE MEPHOIA U3yde-
HUS TUCIUILIMHBI (CEMeCTpa, UM HECKOJBKUX ceMecTpoB) (cymma — He Oonee 70 6amioB). bani-
JIbl, XapaKTEePU3YIOIINE YCIEBAEMOCTh CTYIEHTA IO JUCIMILIMHE, HAOMPAIOTCS UM B TCUCHHE
BCETO0 TeproIa 00yUCHHsI 32 U3yUEHHE OTICIBHBIX TEM U BBITIOJHEHHE OTICIBHBIX BUIOB paloT.

—  emopas cocmasnsiowas — ONeHKa 3HAaHWH CTYJIEHTA 10 Pe3yabTaTaM MPOMEKYTOUHOM
artectanuu (He 6onee 30 —6anmoB.).

Kputepuem orieHkr ypoBHS cPOPMUPOBAHHOCTH KOMIETEHIIMHI B paMKaxX y4eOHOM JAUCIIU-
bl «Kpuctamnoxumus» B VI cemectpe siBnsieTcst sK3aMeH.

Llenvio npomescymounslx ammecmayuii 10 TUCIUILITAHE SIBISIETCS OIIEHKA KaueCcTBa
OCBOEHHS JUCIHUILTUHBI 00yJarOITUMUCS.

Kpumepuu oyenxu Kkauecmea 0c60eHUA OUCYUNTIUHDL

Ouenka «omauunon—om 91 0o 100 6a1106 — TEOPETUUECKOE CONEP)KAHUE Kypca OCBO-
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€HO TIOJTHOCTHI0, 0€3 MpoOesioB, HE0OX0IMMBbIE TPAKTHUECKUE HABBIKU paOOTHI C OCBOSHHBIM Ma-
TepuanoM cpopmupoBanbl. Bee mperycMoTpeHHbIE TPOrpaMMoit 00ydeHHs yaeOHbIC 3a1aHus
BBITIOJTHEHBI, KAYECTBO UX BBIMOJIHEHUS OIICHEHO YHUCIIOM 0aioB, OJU3KUM K MAaKCUMAJIbHOMY.
Ha sk3aMeHe CTyieHT IEeMOHCTPUPYET INIyOOKHE 3HAHUS TPEYCMOTPEHHOTO IPOTpaMMOil Ma-
Tepuaa, yMeeT 4eTKO, JAKOHUYHO M JJOTHUYECKH IOCIIEA0BATEILHO OTBEYATh HA MOCTABJICHHBIC
BOTIPOCHI.

Ouyenka «xopouto» —om 81 00 90 6annoe — TeopeTUUECKOE COACPKAHNE Kypca 0CBOE-
HO, HEOOXOTMMbIE MTPAKTUYECKUE HABBIKM pabOTHI C(pOPMHUPOBAHBI, BHITIOJHEHHbIC ydeOHbIC 3a-
JaHUs COJIEPKAT HE3HAUUTENIbHBIC OMIMOKK. Ha sK3aMeHe CTYACHT IEMOHCTPHPYET TBEPIOE
3HaHUsI OCHOBHOTO (IIPOTPAaMMHOT0) MaTepHalia, yMEET Y€TKO, IPaMOTHO, 0€3 CyIIeCTBEHHBIX
HETOYHOCTEW 0TBEYATh Ha MOCTABJICHHBIC BOTIPOCHI.

Ouyenka «yoosenemeopumenvuo» — om 61 0o 80 6annoe — TeOpeTUIECKOE CONECPKAHNE
Kypca OCBOEHO HE TIOJIHOCTHIO, HEOOXOIMMBIE TPAKTHUECKHEe HABBIKH PabOTHl cHOPMUPOBAHBI
YaCTUYHO, BBITIOJTHEHHBIC yueOHbIE 3a/laHusl cojepkaT rpyobie ommubku. Ha sk3amene cTyaeHT
JEMOHCTPUPYET 3HAHWE TOJHKO OCHOBHOTO MaTepHalia, OTBETHI COJEp)KaT HETOYHOCTH, CIIabo
apryMEHTHPOBAHBI, HApyIICHA TIOCIIEIOBATEIHFHOCTD U3JI0KEHUS MaTeprasa

Ouyenka «neyooeiemeopumenbho» — om 36 0o 60 6a1106 — TEOPETUUECKOE COJICPHKa-
HUE Kypca HE OCBOEHO, HEOOXOAMMbIE NMPAKTUUECKNUE HAaBbIKU pabOTHl HE COPMHUPOBAHBI, BbI-
MIOJTHEHHBIE Y4eOHbIE 3aJJaHUsl COAEPIKaT IpyOble OMMOKH, AOTIOTHHUTEIbHAS CaMOCTOSTEIbHAS
paboTa Ha/x MaTepuajIoM Kypca He MPHUBENET K CYIECTBEHHOMY MOBBIIICHAIO Ka4eCTBa BBITIOJ-
HeHMsl yueOHbIX 3aqannii. Ha sKk3aMeHe CTy/IeHT IeMOHCTPHPYET He3HAHNE 3HAYMTEIHHON YacTH
MIPOTPaMMHOTO MaTepHaia, CylHIeCTBEHHbIE OIMMOKA B OTBETaX HAa BOMPOCHI, HEyMEHHE OPHEH-
THUPOBATHCS B MaTepHalie, He3HAHNE OCHOBHBIX TTOHATHH TUCIUTLIHHEL.

Tunoseie 3amanus, odecneunBaromue GopmupoBanue komnereHui [1K-1, [TK-4 u TIK-
7 mpencTaBieHbl B TabmuIe 7

Taonuuya 7. Pezyniomamut 0ceoenusn yueOHoil OuCyuniIuHbl, noodaexcauiue nposepke
B PE3YIbTATC U3YUCHUA JUCHUIININHBI CTYACHT JOJIZKCH:

Koo u naumenosa- Buo ouenounozo
Pezynvmamut 00y- HUe uHOUKAMOpos Ocnoenble nokazamenu mamepuana,
denus 00CMUMCEHUA KOM- ouenku obecneyusarouiue
(komnemenyuu) nemenyuu pe3yivmamoe 00yueHus $opmuposanue
KomMnemeHuui

IIK-3. Cnocoben IIK-3.1. 3HaeT 1 Mo- | 3HaTh: OCHOBHBIC OKCITE- | MPAKTHYECKOE 3aHf-
MIPOEKTUPOBATH U KET IPUMCHATH Ha pPHUMCHTAJIbHBIC METObI He, na60paTopHa;1
pabora, TecTmpoBa-
OCYIIECTBIIATH [IPAKTHKE COBPEMCH- | IPUMCHSCMBIC ISl OMPC- | yye,  koOHTpONBHAS

HaIpaBJIeHHbI cun- | HPIC SKCHICPUMEH- JeJIeHUs] CTPYKTYpPBI HEOp- | pabora, 9K3ameH
Te3 Heopranmueckux | I IPHBIC MCTOIBL VI | rapuyecKuX COeMHEHHH [paKTHHECKOE  3aHs-
p THe, JabopaTopHas
COCOUHEHMH C T0- YCTAHOBICHHA CIPYK- pabora, TecTHpPOBa-
. TypbI HCOpranudc- Ymers: Kamibposars e, KOHTPOJIbHASI

- o >

JICSHBIMU CBOUCTBA- | oypx coemuHeHHIT npUOOPBI JUIs TIPOBENEHHUS | paGora, sK3aMeH
MU IO PYKOBO- nabopatopHoro  aHanuza | OueHounsle Mmatepu-
CTBOM CIELMAJIMCTA mpo6 (06pasLoB) Chipbs u | &P WU CAMOCTOs-
Bouiee BRICOKOH KBa 6 ) TeNBbHOW paboThl (TH-
osiee OKO n0;1y(paOpUKaTOB; CTPOMUTH | (o o 3ajauH pasen

KaJTuOpPOBOYHBIE KPUBHIE 5.2.);

[IPUMEPHBIE TEMBI
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muuKaIuu

Bananern: HaBbikamu pado-
Thl Ha JIabopaTopHOM 000-
PYJIOBAaHUU UIsS YCTAHOBIIC-
HUS CTPYKTYpbl HEOpIaHu-
YECKHX MaTepPHajIoB

KYPCOBBIX pabot
(pazmen 5.3.);
THIIOBBIC ~ TECTOBBIC
3amanus (pasmen 5.4)
TEeMaTHKa nmabopa-
TOpPHBIX pabor (pa3-
nen 5.5)

THUIIOBBIC OLICHOYHBIC
MaTepHaibl K 3K3ame-
HY (pazden 5.6.)

IK-3.2. Ciocoben
n3y4yaThb PEAKIUOH-
HYIO CTOCOOHOCTH
HEOPraHUYECKHX CO-
€AVHEHUH C IpUMe-
HEHUEM THIOBBIX
SKCIEPUMEHTAIBHBIX
U paCU€THBIX METO-
pi():

3HaTBh:  XapaKTEpUCTUKU
BIIMSIFOIIME HA PEaKIINOH-
HYIO CIIOCOOHOCTh XUMHUYE-
CKHX COSTMHEHUH

Ymerb: I[IpoBoauts Tpa-
OYUPOBKY CpPEJICTB H3Me-
PEHUI; CTPOUTH I'PATYHPO-
BOYHBIE KpUBbIE (TaOJINIIbI)

Baaaerb: ucnongb30BaHUs
KOMIIBIOTEPHBIX IIPOrpamMM
N OKCIICPUMCEHTAJIBHBIX MC-
TOJOB JJIsi TIOCTPOEHUS XHU-
MUYECKUX M CTEPEOXUMHU-
yeckuX (GOpMyNn COeIHUHE-
HUHN U IpYruxX BUAOB WILIIO-

CTPaTHBHOTO MaTepHara.

MPAKTHYECKOE  3aHs-
THe, JabopaTopHas
pabota, TecTHpOBa-
HHE, KOHTPOITbHAS
pabota, sK3aMeH

MPAKTHYECKOE  3aHs-
THe, JabopaTopHas
pabota, TecTHpOBa-
HHE, KOHTPOITbHAS
pabota, 3K3aMeH

OreHOUHBIE MaTepu-
anel JUISL  CaAMOCTOSI-
TeNbHON paboThl (TH-
TIOBBIC 3a/1a4d pa3ei

5.2.);

IIPUMEPHBIE TEMBI
KYPCOBBIX padot
(pazmen 5.3.);
TUIIOBBIE  TECTOBBIE

3ananus (paszzen 5.4)
TEeMaTUKa nabopa-
TOpHBIX pabor (pa3-
nen 5.5)

THUIIOBBIC OLICHOYHBIE
MaTepHaibl K 3K3ame-
HY (pazden 5.6.)

IIK-3.3. Cnocoben
BBIOpATh ONTHMAJIb-
HBII METOJ CHHTE3a
HEOPraHUYECKHX CO-
eMHEHUI U METOTH-
Ky 00paboTKH MOy-
YEHHBIX PE3YJIbTATOB

3HaTBh: TEXHOJOTUS MPO-
U3BOJICTBA  HEOpraHudye-
CKUX COEIUHEHMIl; 00opy-
JOBaHHe JabopaTopuu M
MpaBHJIa €ro dKCIUTyaTaluu

YMeTb: NOATOTaBIMBATH
UCXOJITHOE ChIpbE, OCHOB-
Hble M BCIOMOTAaTElIbHbIE
MaTepuasbl C y4eTOM Tpe-
0oBaHUi1 OXpaHbl TpyZa

Baagernb: TeXHOJOTHAMH
OLCHKHN HAYyYHO-
HpaKTH‘leCKOﬁ 3HAYUMOCTHU

NPaKTUYECKOe  3aHs-
THe, IJlaboparopHas
pabora, TecTupoBa-
HHE, KOHTPOJIbHAS
pabora, 3K3aMeH

NPaKTUYECKOe  3aHs-
THe, nabopaTopHas
pabora, TecTHpoBa-
HHE, KOHTPOJIbHAS
pabora, 3K3aMeH

OrneHoYHBIE MaTepH-
el UL CaMOCTOS-
TeNBbHOW paboThl (TH-
TIOBBIC 3a7a4d pasel

5.2.);

TpUMEpHbIe TEMBI
KYpPCOBBIX pabot
(pazmen 5.3.);
THIIOBBIE ~ TECTOBBIC

3ajganus (pasaen 5.4)
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BBEIOPAHHOTO METOJIa CHHTE- | TeMaTHKa nabopa-
TOpPHBIX pabor (pa3-
332 HEOPraHUYECKUX COECU-
nen 5.5)
HEHUH THUITOBBIE OILICHOYHEIE
MaTepHaibl K 3K3aMe-
HY (pazden 5.6.)
IIK-4. Cnocoben IIK-4.1. Cocoben 3HaTh: METOABI HCCIIEHO- | MPAKTUYECKOE 3aHsi-
JICTIONB30BATh CO- IPOEKTUPOBATH BaHumil  cTpykrypsl  m | NS 7taboparopsas
. . pabota, TecTHpOBa-
BPEMEHHBIE JKCIIE- HAMpPAaBJICHHBIN CHH- | CBOUCTB CBIPbS M MCXOM- | ype,  KOHTPONBHAS
pUMEHTAJIbHBIEC ME- TC3 Heopra}\IJI/IquKI/IX HBIX MaTCpHaJIOB; pa60Ta, DK3aMCH
TOIEL IUIS VCTAHOB COCIMHECHHUU C 3a1aH- NpaKTUYEeCKOe 3aHsd-
ALY HBIM Ha0OpOM VMmerb:  paspalareiBarh | THE,  JlabopatopHas
o abora, TeCTUPOBa-
JICHHA CTPYKTYPRI M | b oiicTs B paMkax KOMILIEKCHBIE porpam- ﬁne ‘o OJfLHaH
MCCICNOBAHMA PC- HOCTABIIEHHOH 33, - ’ >
Jia- MBIIIPOBEICHUS HAYYHO- | paGora, 5K3aMeH

aKIMOHHOM CcroCco0-
HOCTH HEOpraHuyJe-
CKHMX COCIMHEHUH
O] PYKOBOJICTBOM
crienajgncTa 0oJjee
BBICOKOU KBaJIU(Du-
KAl

qu

HCCIIeI0BaTeNbCKOM  pabo-
ThI

Baagerp: HaBBIKAMH aHa-
JU3a CHIPbsI, MATEPHUAJIOB HA
COOTBETCTBHE CTaHJapTaM
U TEXHUYECKUM YCIOBUSM,
UCIIOJIb3YEMBIM B IPOM3-
BOJICTBE, U 00pabOTKH IKC-
MEePUMEHTAJILHBIX  PE3yJIb-

TaToOB

OrneHOouHBIE MaTepu-
anpl UL CaMOCTOS-
TENBHON paboThl (TH-
TIOBBIE 3a/1a4u pa3fien

5.2.);

IIPUMEPHBIE TEMBI
KYPCOBBIX padot
(pazmen 5.3.);
TUIIOBBIC TECTOBBIC

3azanust (pazzaen 5.4)
TeMaTHKa nabopa-
TOpHBIX pabor (pas-
nen 5.5)

THUIIOBBIE OLICHOYHbBIE
MaTepHalbl K dK3ame-

HYy (paszoen 5.6.)
IIK-4.2. Cnocoben 3Harthb: ®DuU3nKo- | HPAKTUYECKOS 3aHs-
OCYIIIECTBIISATh XUMITUECKHe ocHOBEI | TH& naboparopHas
. pabora, TecTupoBa-
HAlpaBlICHHBIA CHH- | HANPAaBJICHHOIO  CHUHTE33 | yye  komrponbHas
T€3 HEOPTaHMYECKUX | HEOPraHMYECKUX COEIMHE- | pabora, SK3aMeH
COEIMHEHUH 10 3a- HUH; METOABl MpoBeacHus | TPAKTHICCKOS  3aHi-
6 THe, IJlaboparopHas
JTAHUIO CIICIIMAINCTa | JIJAOOPATOPHOTO KOHTPOJIS paGota,  TecTHpoBa-
0oJiee BEICOKOH KBa- HUE,  KOHTPOJIbHAs
muduKaLN YmMmern: OCYILIECTBILITD | paGota, sK3aMeH
0op u cucreMaru3aluip | OueHouHBIE MaTepH-

Hay4YHO-TEXHUYECKOH  MH-
dopmanuu O CyLIECTBYIO-
IIUX  HAHOCTPYKTYPUPO-
BaHHBIX KOMIO3MIIMOHHBIX
MaTepuanax

Baaners:  CocraBicHue
AHAIUTUYECKUX  0030pOB,
HAYYHBIX OTYETOB, IMyOJIH-
Kalusi pe3ysbTaTOB HCCIIe-

bl UL CaMOCTOS-
TeNbHOW paboTH (TH-
TMIOBBIE 33724l pa3el
5.2));
TpUMEpHbIe
KYPCOBBIX
(pazmen 5.3.);
THIIOBBIE ~ TECTOBBIC
3amanus (paszen 5.4)
TeMaTHKa nmabopa-
TOpPHBIX pabor (pas-
nen 5.5)

THUITOBBIE OLICHOYHBIE

TEMBI
pabot
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NOBaHUM

MaTepuaibl K 3K3aMe-

Ymern: cobupaTth U cu-
CTEeMaTU3UpPOBaTh HAy4YHO-
TEXHUYECKON HHpOopMaImu
O CYHIECTBYIOIUX HAaHO-
CTPYKTYPUPOBAHHBIX KOM-
MO3UIMOHHBIX MaTepHuajax

Baanerb: HaBbIKaMu KOp-
PEKTUPOBKU U pa3pabOTKH
METOJIMK  KOMIUIEKCHOTO
aHaJlu3a  CTPYKTYpbl U
CBOWCTB  HAHOCTPYKTYpH-
POBaHHBIX KOMIIO3HUIIMOH-
HBIX MaTepuanoB

HY (pazden 5.6.)
IIK-4.3. 3Haet ocHO- | 3HAThH: METOJBI pacueTa W | IPAKTHYECKOE 3aHs-
THE, JabopaTopHas
BBl KpHCTAILIOrpaduy | ONTHMH3ALHUK [POBEICHHUS paTop
pabora, TecrupoBa-
1 3aBUCUMOCTD OKCIICPUMCHTA, METOIBI | yye,  komTpombHASK
CBOMCTB BemliecTs oT | MCCICMOBAHUN CTPYKTYPBI | pabota, K3aMeH
o NPaKTHYECKOE  3aHs-
A CBOUCTB ChIPbSl U UCXOM-
X CTpOCHUA. p THe, JabopaTopHas
HBIX MaTEepHUanoB paGoTa,  TecTHpOBA-
HHE,  KOHTDPOJIbHAsI

pabota, 3K3aMeH

OrneHOuHBIE MaTepu-
anpl Ui CaMOCTOS-
TENbHON paboThl (TH-
TIOBBIE 33/1a4M pa3zen

5.2.);

TpUMEpHbIC TEMBI
KYPCOBBIX pabot
(pazmen 5.3.);
TUIIOBBIC TECTOBBIC

3azanust (pazzgen 5.4)
TeMaTHKa nabopa-
TOpHBIX pabor (pa3-
nen 5.5)

TUIIOBBIC OIICHOYHBbIC
MaTepHasbl K 9K3ame-
HYy (paszoen 5.6.)

Takum 00pa3om, BBINOJIHEHHE TUIIOBBIX 3aJlaHU, MpPEJCTaBIEHHBIX B pasnene 5 «Ore-
HOYHbIE MaTepuaibl IS TEKYLIEro U PyOeKHOTO KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUHON
aTTecTalin» MO3BOJIUT 00ECIEUYUTh CIOCOOHOCTh K HaBbIKaM MPOBEIEHUSI XUMHUYECKOTO JKCIIe-
pUMEHTa, OCHOBHBIM CHHTETHYECKUMHU U aHATIUTHYECKUMHU METOJIaMU IMOJIY4YeHHUsl U HCCle0Ba-
HUS XMMHYECKHUX BEIIECTB M PEaKIIHii, TaK)Ke CIIOCOOHOCTh BBITIOJIHATH CTAaHAAPTHBIEC ONIEpallun
0 MpejlaraeMbIM METOJUKaM, IIPUMEHSATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI U 3aKOHO-
MEPHOCTH Pa3BUTHS XUMUYECKOW HAYKU MIPH aHAIN3€ MOJYYCHHBIX Pe3ylIbTaTOB U BIAAETh Me-

TOJaMH 0e30macHOro 06paH_IeHI/I$I C XUMHWYCCKUMHU MaTcepUualaMu C Y4CTOM HX (1)I/I3I/IIIGCKI/IX n

xumudeckux cBoicts (I1K-3; [IK-4).

7. Y4eOHO-MeTOANYECKOE O0ecneYeHue JUCIUIIINHDI

7.1. Ocnoenasn numepamypa

1. VYpycos, B. C. Kpucranmoxumus. Kpatkuit xype [DnexrponHslit pecype]| : yuebnuk / B. C. Ypycos,

H. H. Epémun. — D5eKkTpoH. TeKcToBbIe AaHHble. — M. : MOCKOBCKUN rocy1apCTBEHHBIH YHUBEPCHU-
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ter umenn M.B. Jlomonocosa, 2010. — 256 c¢. — 978-5-211-05497-4. — Pexum pocrtyna:
http://www.iprbookshop.ru/13343.html

2. Hosroponosa, M. 1. Kpucramioxumus IpHPOAHBIX MOTUMOPGOB yriepoaa: ot rpadura 1o rpadeHa
[OnextpoHHsIi pecype] : MoHorpadus / M. . HoBropogoBa. — DIeKTpOH. TEKCTOBBIE AAHHBIC. —
PocroB-Ha-/lony : IOxHbIH Qenepansblii yHuBepcurer, 2009. — 120 ¢. — 978-5-9275-0696-5. —
Pexxum nocryma: http://www.iprbookshop.ru/46988.htm

3. Apramonosa, O. B. Xumus TBepmoro tena [InekTpoHHBIH pecypc] : yuebHoe mocodue / O. B. Apra-
MOHOBA. — DJIEKTPOH. TEKCTOBBIE JaHHBIE. — BopoHex : BopoHexckuii rocyAapCTBEHHBIH apXUTeK-
TypHO-CTpouTenbHbIN yHHBepcuTeT, OBC ACB, 2015. — 168 c. — 978-5-89040-529-6. — Pexum
nocryma: http://www.iprbookshop.ru/55066.html

4. denoros, A. K. dusnueckoe matepuanoBeaenne. Yacts 1. Ousnka TBepaoro Tena [IIeKTPOHHBIH pe-
cypc] : yue6Hoe mocobue / A. K. @enoToB. — DNEKTpOH. TEKCTOBbIE JaHHbIE. — MMHCK : BhImii-
mast  mkoma, 2010, — 400 c. — 978-985-06-1918-1. — Pexum gocryna:
http://Aww.iprbookshop.ru/20161.html

7.2. /lononnumenvuas aumepamypa

1.

10.

11.

12.

Kpucrannorpadus u kpucramioxumus [ DNeKTpoHHbBIN pecypc]: yued. nocodue / Kocenko
H.®. - MIBaHOBO : IBaH. roc. XUM.-T€XHOJI. YH-T., 2017. -
http://www.studentlibrary.ru/book/ghtu_038.html

. EropoB-Tucmenko, lOpuit Knasauesuu. Kpucramiorpadpus u kpucrammoxumus [Tekcr] :

yueonuk / FO. K. Eropos-Tucmenko ; pen. B. C. Ypycos. - M. : Ku. nom "Yauepcurer",
2005. — 587 c. : puc. - bubauorp.: c. 583-585 . - ISBN 5-98227-095-4

. Uynpynos, Esrenuii Bnagumuposuu. Kpucrammorpadus [Tekcr] : monorpadus / E.B. Uy-

npyHoB, M.A. @annees, A.D. Xoxnos, E.B. Uynpynos. - M. : ®uzmaraut, 2004. — 500c.
4 Vpycos B.C., Epemun H.H. — Kpuctaimoxumus. Kparkuit kype. Yuebnoe mocodue.- M.:

N3a-Bo MockoBckoro yausepcuret, 2005. — 125 c.

. KopmrynoB A.A. OCHOBBl KpUCTANIOXMMUU HEOPraHWYECKHX BeEmIeCTB. —loMCK, M3a-BO

TIIV, 2006, 86 c.

. OxumeB K.IO. Kpucramnoxumus u aedeKThl KPUCTALIMYECKOTO CTPOCHHs/ yaeOHOe T0COo-

oue/- YHensounck: N3a-so IOYrI'Y, 2007.-97 c.

. llleukos I'.T. Hauana kpucraimoxumun, CTpoeHHE pEATbHBIX KPUCTAUIOB B XHMHYECKOMH

TEXHOJIOTMH HEOPTaHMYECKHUX BeIIecTB. /YueoHoe mocodbue, bapnayn, 2010 r., 76 c.

. MarBuenko A.A. TumoBbie 3ajaud 1O XUMHUHU TBepaoro tena. Jeddexts B kpucTayax/

YyebHo-mMeroauueckoe nocooue. Hoocubupck, 2011 r.

. KorBanoBa M.K. Kpucramnoxumus, yue6Hoe mocodue / Xautei-Mancuiick: PUL[ IOT'Y,

2008.- 116 c.

Kpucranmnoxumus: Ilpaktukym (ans cryzentoB |l kypca xumuueckoro ¢akymnbrera) /
Cocr. JI.H. AneeBa. — Omck: Omck.roc.yH-T, 2004.- 28 c.

OcHoBHbIe pa3aensl kpucramtorpadguu. Yuedbnoe nocooue/ Iloa.pea. Kyzemuuena I'.M.
—M.: MUTXT, 2002.- 80c.

BrIpaiyBanre MOHOKPUCTAIIJIOB TePMaHUsl ¢ KOHTPOJIUPYEMBIMU CTPYKTYpOHi, coaepxka-
HUEM npuMecen u ontuueckuMu cBorictBamu. [lonkomaes O.U., Illumanckuit A.®., [TaBnrok
T.O. U3patenwctBo COY, IN'og m3panus 2017
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http://www.iprbookshop.ru/13343.html
http://www.iprbookshop.ru/46988.htm
http://www.iprbookshop.ru/55066.html
http://www.iprbookshop.ru/20161.html
http://www.studentlibrary.ru/book/ISBN9785763835854.html?SSr=31013413a4097f780d80529ligidova
http://www.studentlibrary.ru/book/ISBN9785763835854.html?SSr=31013413a4097f780d80529ligidova
http://www.studentlibrary.ru/book/ISBN9785763835854.html?SSr=31013413a4097f780d80529ligidova

7.3. Ilepuoouueckue uzoanus

Kypuansl «Kpucramiorpadus», «Ycnexu xumuny», «Heoprannueckas XxuMus»

7.4. Hnmepnem-pecypcot

Neni/m | Haume- | Kparkas xa- | Aapec caiita | HaumenoBa- YcaoBus no-
HOBaHWE | PAKTEPHUCTH- HHE OpraHu- cTyna
3J1eK- Ka 3alUH-
TPOHHO- BJIAJIe/Ib1IA;
ro pe- PEKBH3UTHI
cypca JI0r0BOpAa
1. OB/ | Onekrponnsie | http://www.di | ®I'BY «Poc- | ABTOpH30BaH-
PI'b BEpPCUH ss.rsl.ru CHIICKas rocy- | HbIM AOCTYN U3
885898 moutHEI JTApCTBEHHAS OonbmmoTekn
X TEK- O6ubaroTeKa»
CTOB jUccepTa (PT'B) (k. 112-113)
AW U aBTOpE-
(dbepaToB u3
¢dhonma Poc- TloroBop
CHUHCKON rocy- Ne095/04/0011
JApCTBEHHOM
OHOIMOTEKU ot 05.02.2023
T.
2. | «Web of | ABropuTter- http://www.is Komnanus Hocryn mo IP-
Science» | Hasmonmurema- | iknowledge.c Thomson aapecam KbI'Y
(WOS) | tiueckas pe- om/ Reuters
(dhepaTuBHO-
oubarorpadu- Cyﬁ.]II/I“IIEHSI/I-
qeCKas I OHHBIIi 10T0-
HAYKOMETPH- Bop
Heckas baza NeW0S/558 ot
AQHHBIX, B KO- 02.04.2018 .
TOPO UHJICK-
CHPYIOTCS
okoJio 12,5
TBIC. )KyPHAJIO
B
3. | Sciverse | PedeparuHas NznarensctBo | Moctyn no IP-
Scopusu | 1 aHaTUTHYe- «Elsevier. anpecam KbI'Y
3IaTenb- | cKas 0asza JaH- hittp:/fwww.s Hayka u Tex-
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http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/

CTBa
«DIb3e-
BHP.
Hayka n
TEXHO-
JIOT UK

HBIX, COJIEp-
Karast

21.000
peueH3upye-
MBIX KypHa-
soB; 100.000
kaur; 370
KHIKHBIM Ce-
puii (mpoon-
JKAFOIITUXCS
W3/1aHu);

6,8
MJTH. JIOKJIaJIOB
U3 TPY/IOB
KOH(EpEHIIHI

copus.com

HOJIOTHHN»

Kontpakr
Ne7E/223 ot
01.02.2023 1.

Hayu-
Has
3JIeK-
TPOHHAA
ouodIMO-
TeKa
(H9b
PODN)

DNeKTpOHHas
OoubmmoTeka
Hay4YHBIX My0-
JINKAIUN -
MTOJTHOTEKCTO-
BBIC€ BEPCUU
oxouo 4000
HMHOCTpPaHHBIX
n 3900 oreue-
CTBEHHBIX
Hay4YHBIX XKYp-
HaJoB, pede-
paThl myoJIH-
karui 20 TeI-
CSIY JKypHAJIOB,
a TaKKe OIu-
canus 1,5 mum.
3apyOCIKHBIX U
POCCHICKHX
JIMCCepTaLU.

2800 poccuii-
CKHUX KypHa-
JIOB Ha 0e3-
BO3ME3IHOM
OCHOBE

http://elibrary
.ru

000 «HD2b»

[TonnsIi JOoCTYI

Bba3za-
JTAHHBIX
Scien-

Hanunonanbuas
uHpopMalu-
OHHO-

http://elibrary
.ru

000 «HOb»

JInneH3nou-

ABTOpHU30BaH-
HBIU JTOCTYII.

Ilo3BosnseT no-
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http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/

celndex | ananutuue- HBIN JOTOBOP IOJIHATh U
(PHUHLI) | ckxas cucrema, ] YTOYHSITh CBE-
Sciencelndex
aAKKyMYIIUpPY- JICHUS O TyOJIH-
NeSIO-
tomtas 6omuee 6 KaIUsIX yYeHBIX
741/2023
MUJIJIMOHOB KBI'Y, nmero-
MyOJIUKaIit 15.03.2023 r. | WHMXCs B PUHI]
POCCHICKHX
aBTOPOB, &
TaKxe nHpop-
MaIuo 00 ux
IIUTHPOBAHUHT
u3 Oosee 4500
POCCHICKHX
KYpPHAIIOB.
9BbC«Ko | 13800 u3na- http://www.st | OOO «Ilomu- | ITomHbI# qOCTYM
HCYJIb- | HHUU TIO BCEM udmedlib.ru TEXpecype» (peructparus
TaHT oOacTaM 3Ha- _ no [P-anpecam
CTylen- | muii, Brmoua- http.//ww.m (r.Mocksa) KBI'Y)
edcollegelib.r
Ta» et Oosee Tlorosop
u
uem 12000 B Ne138CJ1/01-
y4eOHUKOB U 2023
y4eOHBIX T0-
cobouii st BO Ot 13.02.2023
u CIIO, 864 r.
HaVMEHOBaHUI
KYpHAJIOB U
917 moHorpa-
buid.
9OBC | Dnekrponnsl- | https://e.lanb | OOO «3BC | IMomublii gocTym
«Jlaub» | eBepCcHM KHUT ook.com/ JIAHb» (r. (peructpanus
BEIYIIUX U3- CaHkT- no IP-agpecam
JATEIbCTB [TeTepOypr) KBI'Y)
yueOHOU U
N Jorosop
HAy4YHOU JIH-
Ne3E/223
TepaTypsl (B
TOM HucIe ot 01.02.2023
YHHUBEPCUTET- r.
CKUX H3/1a-
TENbCTB), TaK U
AIEKTPOHHBIE

BEPCHUH NIEPH-
OJINYECKUX
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http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

U3aHUU IO
pa3TUYIHBIM
o0JacTaM 3Ha-

HUH.
8. | Hauumo- | OObeauHEH- https://m36.p | ®I'BY «Poc- | JlocTyn ¢ amek-
HAJIbHAA | HBIW JJIEK- 0} CHUICKas TOCy- TPOHHOI'O YH-
3JIeK- | TPOHHBIH Ka- JapCTBEHHAs TaJBHOTO 3aJia
TpOHHAasl | Taior (GOHIOB OoubaroTeKa» oubnuorexu
0MOJIM0- | POCCUIMCKUX KbI'Y
TeKka OuOINOTEK,
PI'b coaepKaIn
4 331 542
AMEKTPOHHBIX
JTOKYMEHTOB
00pazoBateib-
HOTO W Hay4-
HOTO XapaKTe-
pa 1o pasziuy-
HBIM OTPACIISAM
3HAHUM
9. 9BC 107831 my6- http://iprbook | OOO «Aii ITu | TTonHbli KocTym
«Aii- | TUKaIWii, B shop.ru/ Op Menana» (peructparnus
Mulp- | 1.4.: 19071 — no IP-agpecam
Oyke» | yueOHBIX U3- (r. Capatos) KBI'Y)
IaHuu, 6746 — Tlorosop
HayqHBIX 13- Ne4839/19
nmaauu, 700
KOJIJICKIIMH, ot 01.02.2023
343 xxypHaia T.
BAK, 2085
aynuounsa-
HU.
10.| Mexny- | lludposas http://Crossre HIT ABTOpU30BaH-
Hapoa- | uacHTH(UKA- f.com «HOUKOH» HBII JOCTYI
Hasl cU- | 1Us 0OBEKTOB
crema | (DOI) Jlorosop
PR a— NeCRNA-
rpadu- 1060-190ot
eCKHX 07.05.2023 r.
CCHLIOK
Crossref
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3

11.| Polpred. | O630p CMU http://polpred 000 Hocrtym no IP-
com. Poccun n 3a- .com «IToympen agpecam KbI'Y
HoBo- | pyOexbs. CIIPAaBOYHU KU
ctu. O0- | [TonHbie Tek-
30p CTHI + aHAIU-
CMM. | tukausz 600
Poccust | uzganuii o 53
U 3apy- | oTpacism
0exbe
12.| Tpe3u- | Bonee 500 000 | http://www.p | ®TBY «Ilpe- | ABTopu3oBaH-
JA€HT- | DJIEKTPOHHBIX rlib.ru 3UJCHTCKAS HBI JIOCTYII U3
ckasi JIOKYMEHTOB O6ubamoTeka OoubIMoTEKN
0ubGamo- | IO UCTOpUU uM. b.H. Enb- (ayn. Ne214)
Teka uM. | OTedecTBa, uHa (T.
b.H. pOCCHIICKOM Cankr-
Eabuu- | rocymapctes- [TetepOypr)
HA HOCTH, pYyC-
CKOMY SI3BIKY U
paBy
1. Cospemennnvle npogheccuonaivuvle 6azvl OAHHHIX:

2. CoBpeMeHnHbI¢ TpodhecCHOHaIbHBIC 0a3bl JaHHBIX (B TOM YHCJIC MK IYHAPOIHbIC pedepaTHBHBIC

0a3bl TaHHBIX HAYIHBIX W3IAHHH)

Nature

SpringerMaterials

JKypHassl u3garein-

crBa Annual Reviews

OmMH W3 caMBIX CTapblX M aBTOPHUTET- J[OCTYI CBO-
HBIX O0IIeHayIHBIX JKypHasoB. [lyOnmkyer uc- Gommblii
CIIEJIOBaHHS, TOCBAIIEHHBIE HIMPOKOMY KpPYTY

OCHOBHOM €CTECTBEHHO- WWW.nhature.c

BOIIPOCOB, B

HayuHoii Tematuku. C 2005 roma >xypHan my6- om
JIMKYeT IOJKACTBI, TI/Ie BKpATIe 00CYXKIAr0TCs
JIOCTHKEHMsT HAyKH M MyOJMKalMu 3a mocnen- archive.neicon

HIOIO HEIEIII0 — ABE. .ru
. . Pecypc no-

Springer Materials — sT0 camas monnas 6asa

N cryned o IP-
JTAHHBIX, ONMCHIBAIOIAsl CBOMCTBA U XAPAaKTEPH-

agpecam TY-
cTuku MatepuanoB. OHa aKKyMylUpyeT HH- CyP
a

(i)OpMaLII/IIO N3 TaKUX AWCHUIIINH, KaK MaTepua-
JIOBCICHUC, (1)I/ISI/IKa, (1)I/I3I/ILIGCKa$I U HCEOpraHu-

materials.sprin
ger.com

sIBisieTcsi  HEKOMMEPUYECKHM — akajeMu4eckuM archive.neicon

YCCKas XUMUs, MAIMHOCTPOCHUE U JIP.

U3aTeNbCTBOM, MevaTtatomumM okomno 40 cepuil .ru
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(KypHanoOB, ©KEroAHUKOB), MYOJHKYIOIINX
KPYIHBIE 0030pHBIE CTaTbU O JOCTHXKCHHUSAX B
00JIaCTH €eCTECTBEHHBIX M COLMAIBHBIX HayK.
Bonee monoBHMHBI M3 3THUX J>KYpHAJIOB HMEIOT
BBICOYANIIIHIA YpOBEHb LIUTHPOBAHUS
o Ummakt-daxrop (Science Citation Index),
3aHUMasl TIEPBBIC MECTa B CBOMX KaTEroOpHsX
HayYK.

4 OTO TONHOTEKCTOBasi 0a3a JaHHBIX KYPHAJIOB

usznatenbcrBa  OKCQOPICKOro  YHUBEPCHUTETA.
KypHassl U31aTEND-

Pecypc aHIIIOA3BIYHBIN, COAEPKUAT MaTepuaisl archive.neicon
crBa Oxford yp ’ p p —

. . 10 O6HleCTBeHHBIM N T'YMaHHUTAPHBIM ecre- .ru
University Press 4 DHBIM, -

CTBEHHBIM M TEXHMYECKUM HaykaMm, UH(popma-
THUKE, MEJUIIUHE, 3JpaBOOXPAHEHHUIO U Jp.

5 Kypuanst Royal Society of Chemistry — asto-
PUTCTHBIC HAYYHBIC U3JJaHUs, YTO IMOATBCPIKAA-

. ercsi WX BBICOKMMHM IOKazarensmMua B Journal
Indposoii apxus

KYpPHaJIOB MU31aTCIIb-

Citation Reports. B kareropun «Xumusi. Myib-
TUAACUMIUIMHAPHBIE  WCCIELOBAaHUS»  CpeIH Qubs.rsc.org
MepBeIX 1O paHry 20 >XKypHaJoB 6 W3MAIOTCS

crBa Royal Society of

Chemistry . .
Royal Society of Chemistry. Bce apyrue usia-
TCIbCTBA MNPEACTABJICHBI MCHBUIMM KOJHWYC-
CTBOM KypHaJioB B Tom-20.
6 Otn 6a3bl JTAHHBIX TPETHA3HAYCHBI I UCTIOh-

30BaHUs IIMPOKOHM myOsuKoi. M3-3a orpanuue-
HUW 000pYIOBaHUS H MPOITYCKHON CITIOCOOHOCTH
ITarenTHas 6aza OHHU He TIpeIHa3HAYeHBl [T MAacCOBOro ckaum- patft.uspto.go
USPTO Banus naHHeix USPTO. [t monydeHus aomon- V
HHATEIHHOW MHGOpMaHH 00 00EMHBIX TaHHBIX
USPTO, mocernte cTpaHHIy DIEKTPOHHBIE
IPOAYKTHI TAHHBIX.

Hughopmayuonnwvie cnpasounvie cucmemut . «I'apant», «KoHcynbranTt Pirocy.

7.5. Memoouueckue ykazanusa no npoeeodeHur0 pasiuiHslxX y4eoOHbvIX 3aHAMUI u
CamMocmoamenvHoll padomul

VYuebHas paborta mo aucuuiuinHe KpuCTalloXuMusi COCTOMT M3 KOHTAaKTHOH paboThI
(Jlekuuu, TpakTUYEeCKUe 3aHATHSI) U CaMOCTOATENbHOM paboThl. [0l KOHTAaKTHOW y4eOHOM pa-
00THI B 00111eM 00beMe BPEMEHHU, OTBEJICHHOM JJIsl U3y4EeHUsl TUCIUIUIMHBI, cocTaBnseT 47 % (B
TOM YHUCIIE JEKIMOHHBIX 3aHATUN — 15,7%, mabopartopHsIx 3aHsATHI — 15,7%), NpakTHYECKHUX
3ansTuil — 15,7%), nons camoctositenbHOU paboTel — 53 %. CoOTHOIIEHNE TEKIIMOHHBIX, CEMU-
HapCKUX, Ta0OPAaTOPHBIX U MPAKTUYECKUX 3aHATHH K 00IIEeMY KOJMUYECTBY 4aCOB COOTBETCTBYET
yuebHomy miany Hanpasnenus 04.03.01 — Xumus, npodpuis «IIpodpmis «Heopranuueckas xu-
MHUS U XUMHUSI KOOPAMHAIMOHHBIX COEIMHEHM», «XUMHs OKpYyXarolel cpeipl, XUMUYecKas
JKCMEePTH3a U HKOJIOTHYECKasi 6€30MaCHOCTbY.
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JIJiss TIOATOTOBKH K MPAKTUYECKUM 3aHSATHSAM HEOOXOJAMMO PacCMOTPETh KOHTPOJIHHBIC
BOMPOCHI, TPH HEOOXOJMMOCTH O0OPaTUTHCS K PEKOMEHIYEMOU JTUTEpaType, 3alucaTh HETOHST-
HbIE MOMEHTBI B BOIIPOCaX JyIsl YICHEHUS MX Ha MPEICTOSIIEM 3aHITHH.

Memoouueckue pekomenoauuu no uzyuenuio oucyunaunvt « Kpucmannoxumuny ona

odyuarowuxcs

Henp kypca «Kpucramuioxumus» - SBISETCS OCBOCHHE OOIIMX MPUHIUIIOB OTMCAHHS
KPUCTAJUTMYECKUX CTPYKTYpP, TEOPUHU BAKHEHUITUX KPUCTATUNIOXUMUYECKUX SBICHUN U 0000IICH-
HOM KPUCTAJUIOXUMUH, paCCMaTPHUBAIOIIEH MHOTO00Opa3ue KOHIEHCUPOBAHHBIX (Da3 ¢ pa3InyHON
CTPYKTYPOM, H3yueHue (PU3nKo-XuMHUIECKHX METOJ/I0OB UCCIIEOBAHUS KPHUCTAIIIOB.

[Ipuctynas Kk M3y4EHUIO MUCHUIUIMHBI, 00ydaromieMycss HEOOXOIMMO O3HAKOMHTHCS C
TEMaTHYECKHM IUTAHOM 3aHSTHH, CIIMCKOM PEKOMEHJIOBaHHOW y4eOHOU smtepaTypbl. Ciemyer
YSICHUTH T10CJIEI0BATEIbHOCTh BBIMIOJIHEHUS MHJMBUyaJdbHBIX Y4YEOHBIX 3aJaHHil, 3aHECTH B
CBOIO pabouyIo T€TpaJib TEMbI U CPOKU MPOBEACHUS CEMUHAPOB, HAMMCAHUS YY€OHBIX U TBOpUE-
ckux pabot. Ilpm u3ydyeHUM NUCHUIUIMHBI OOYyYaroIIMecs BBINOJHSIOT CIEAYIOUIUE 3aJaHU:
M3Y4al0T PEKOMEHJOBAHHYIO yYEOHYI0 U Hay4HYIO JIUTEpaTypy; MUIIYT KOHTPOJIbHbIE PabOTHl,
TOTOBAT JIOKJIAJbl U COOOIIEHUS K MPAKTHUUECKUM 3aHATUSM; BBINOJIHSIIOT CaMOCTOATEIbHBIE
TBOpUYECKHE PAabOThHI, yYACTBYIOT B BBINOJHEHHM MPAKTUYECKUX 3aJaHUil. YPOBEHb M IIyOMHA
YCBOEHMSI TUCUUIUIMHBI 3aBUCAT OT aKTUBHOM M CUCTEeMAaTH4YeCKOl paboThl Ha JIEKIUIX, U3yue-
HUsI PEKOMEHI0BAaHHOM JINTEPATYPBhI, BBINOJIHEHNS KOHTPOJIBHBIX IMCbMEHHBIX 3a/IaHAN

Kypc n3ydaercs Ha JieKusx, ceMUHapax, 1a00paTOPHBIX M TIPU CaMOCTOSITEIBHOM M UH-
IUBUAYaIbHON paboTe oOydarouuxcs. OOyyaroniuiicss Aas MOJHOIO OCBOCHUS MaTepuaia J10JI-
KEH He MPOITyCKaTh 3aHATUS U aKTUBHO Y4acTBOBaTh B yueOHOM mporiecce. i1 MakCuMalbHOM
3¢hHEeKTUBHOCTH M3ydeHUs] HEOOXOMMO MOCTOSIHHO BECTH KOHCIIEKT JICKIIMHA, 3HATh PEKOMEHTYy-
eMYIO TIpEeToIaBaTesIeM JUTEPaTypy, MO3BOJSIONIYIO JOTIOJIHUTD 3HAHUS U JIyYIlle TIOATOTOBUTH-
Csl K CEMHHAPCKUM 3aHATHSM.

B cooTBercTBHM ¢ y4eOHBIM INIAHOM HA KaXKIyI0 TEMY BBIICICHO HEOOXOUMOE KOoJInde-
CTBO YacOB MPAKTUYECKHUX 3aHATHH, KOTOPbIE MPOBOASTCS B COOTBETCTBUH C BOIPOCAMH, PEKO-
MEHJIOBAaHHBIMH K M3YYEHHIO 110 OTpeeseHHbIM TeMaM. OOyyJaromuecs T0JHKHBI PeTyIsIpHO To-
TOBHUTHCSI K CEMHHAPCKUM 3aHSATHSAM U y4acTBOBAaTh B 0OCYKAEeHUH BorpocoB. [Ipu moaroroske
K 3aHATHSM CIIEAYEeT PYKOBOACTBOBATHCS KOHCIIEKTOM JIEKIMA M PEKOMEHIOBAHHOH JIMTepary-
poii. Temarnueckuil TIaH JUCHUIUIMHBL, Y9eOHO-METOAMYECKUE MaTepHajbl, a TaKKe CIHCOK
PEKOMEHIOBaHHO JTUTEpaTyphl IPUBEICHBI B pabodeil mporpaMme

Memoouueckue pekomenoayuu npu padoome HA0 KOHCNEKMOM 60 6peMs NPOBEOCHUA
JleKyuu

B mporiecce NeKIMOHHBIX 3aHATHI 11e1eco00pa3HO KOHCIIEKTUPOBATh YUeOHBI MaTepH-
an. JIns 5Toro Mcnonp3yroTcs oOlIue U YTBEPAMBIIUECS B MPAKTUKE MpaBUiIA, U MPUEMbl KOH-
CHEKTUPOBAHUS JICKIUIL:

KoHncrniektupoBanue JeKIUil BeleTcss B CHEHHATbHO OTBEACHHOM ISl 3TOTO TETPaju,
KOKIBIA JIUCT KOTOPOM JTOJDKEH MMETh MOJIsl, Ha KOTOPBIX JIETA0TCS MOMETKU U3 PEKOMEH]IO-
BAaHHOU JUTEpaTyphl, JAOMOJHAIONINE MaTepHUal MPOCITYIIaHHON JIEKIIUH, a TaKKe MOJ4epKuBa-
fo1Me 0co0YI0 BAXKHOCTD TEX MIJIM UHBIX TEOPETHUECKUX MOTOKEHHIA.

[enecooOpa3Ho 3amuchIBaTh TEMY U IJIaH JIEKIHH, pEKOMEHAYEMYIO JIUTEPATYpy K TEMe.
3anucu pa3ienoB JEKIUHU JOJKHBI UMETh 3aroJIOBKH, M0/13ar0JI0BKH, KPacHbIe CTPOKH. J{Jis BbI-
JICJICHUs] Pa3J/ieloB, BBIBOJOB, ONPEIECICHUI, OCHOBHBIX MJEH MOXHO HMCIOJIb30BaTh LIBETHHIE
KapaHaaly 1 GIoMacTepsl.

HazBanHble B NEKIUU CCHUTKM HA IEPBOMCTOUYHUKU HAJI0O TIOMETUTH Ha MOJSAX, YTOOBI MIPH
CaMOCTOSITENIbHOM paboTe HAlTH M BNHCaTh UX. B KOHCIEKTe JOCIOBHO 3alMCHIBAIOTCS OMpeie-
TIEHUS TIOHATUH, KaTeropuii U 3aKOHOB. OCTallbHOE TOJKHO OBITH 3alMCAaHO CBOMMU CIIOBaMHU.
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Kaxmomy cryneHTy He0OXOIMMO BBIPAOOTaTh W MCIOJIB30BATh JOMYCTUMBIE COKpaIle-
HUS HanboJiee paclpoOCTPAaHEHHBIX TEPMUHOB M IOHSATHIA.
Memoouueckue pekomeHoauuu no nOO20MoO6Ke K NPAKMUYECKUM 3AHAMUAM

[IpakTuyeckue (CEMHUHAPCKHE) 3aHATUSL — COCTaBHAsl 4acTh y4eOHOTO Mpoliecca, IPyIo-
Basi opMa 3aHATUN MPH aKTHBHOM YYacTHUU CTYIEHTOB. IIpakTuueckue 3aHATHS CIIOCOOCTBYIOT
YIIIyOJIEHHOMY H3YYEHHIO HauOoJiee CIO0KHBIX NMpoOJeM HAayKd W CIIy)aT OCHOBHOW (opmoii
MIO/IBE/ICHUSI UTOTOB CaMOCTOSITENIbHOM paboThl oOyuaromuxcs. Llenbro mpakTUUeCcKuX 3aHATUN
SBIISICTCS YIITyOJNIeHUE U 3aKPEIUICHUE TEOPETUIECKUX 3HAHUM, IMOTydeHHBIX 00yJaroIuMuUcs Ha
JEKIHSIX U B TPOLIECCE CAMOCTOSITENFHOTO M3ydeHHUs! ydeOHOro Marepuaia, a, CIeI0BaTeNIbHO,
(dbopMupoBaHHE y HUX OIPEEIICHHBIX YMEHUH 1 HABBIKOB.

B Xo1e MOATrOTOBKM K CEMHHAPCKOMY 3aHATHIO HEOOXOJUMO MPOYHTATh KOHCIEKT JIEK-
[IUH, U3YYUTHh OCHOBHYIO JINTEPATYPY, O3HAKOMHTHLCS C JOTOJHUTEIBHOHN JTUTEPaTypOH, BBITION-
HUTH BBIJIAHHBIE TpEMOJaBaTelieM MpaKTUYeCKue 3amaHus. [Ipum 3TOM ydecTh peKOMEHIAIHnu
MIpero1aBaTelis U TpeboBaHus porpaMMbl. JlopabaTbiBaTh CBOM KOHCIIEKT JICKIINH, JIeas B HEM
COOTBETCTBYIOIIHE 3aIACH U3 JTUTEPATYPHI.

XKenaTensHO TIPU MOATOTOBKE K MPAKTUYECKUM 3aHSATHSM TI0 JTUCIUILTHHE OTHOBPEMEH-
HO HCIOJIB30BaTh HECKOJIBKO UCTOYHHUKOB, PACKPHIBAIOIINX 33JaHHBIC BOTIPOCHL.

Ha mpakTudeckux 3aHATHSX 00yJaromIuecs ydaTcsl TpaMOTHO H3JIaraTh MPOOJIEMBI, CBO-
0OZHO BBICKA3bIBAaTh CBOM MBICIH U CYXICHHS, PAaCCMATPHBAIOT CUTYAIlWH, CIIOCOOCTBYIOIINE
pa3BUTHIO TIPOdEeCCHOHATBHON KoMreTeHTHOCTH. ClenyeT MMEeTh B BHAY, YTO TMOATOTOBKA K
MPAKTUYIECKOMY 3aHITHIO 3aBUCUT OT (OPMBI, MeCTa MPOBEACHUS CeMUHapa, KOHKPETHBIX 3a7a-
HUW ¥ MIOpy4YeHUH. ITO MOXKeT ObITh HaMHMCaHWE JOKIaja, dcce, pedepara (¢ MOCIESTYIOIINM HX
00CYXJIEHHEM ), KOJUIOKBUYM.

Memoouueckue pekomeHOauUU RO OPZAHUZAUUU CAMOCIOAM ENLHOU PAdOmM bl

CamocrosTensHas paboTa oOydalImMXCs - CHOCO0 aKTUBHOTO, IeJEHAINPaBICHHOTO
IPUOOPETEHNUS CTYACHTOM HOBBIX JUISl HETO 3HAHUM U YMEHUH 0€3 HeNOCPeJCTBEHHOTO y4acTus
B ATOM TIpoliecca mpernojaBatescii. [loBeimenne poau caMOCTOSITEIBHON pabOThl 00yJarOITUXCs
IIPY [IPOBEICHUH Pa3IMYHbIX BUIOB YUEOHBIX 3aHATUH MPEAIOJIaraer:

—  ONTUMH3ALUIO METOA0B OOyUYEeHHUs, BHEPEHUE B yUEOHBIN NMPOLECC HOBBIX TEXHOJIO-
il 00ydeHMsl, MOBBIIAIOIIUX TPOU3BOAUTEIBHOCTh TPYZA IPENoAaBaTelis, aKTUBHOE UCIOJb-
30BaHME MH(POPMALMOHHBIX TEXHOJOTHUH, MO3BOJIIONIMX OOydarolieMycs B yIOOHOE Uil HEro
BpeMsI OCBaMBaTh y4eOHBIN MaTepua,

—  LIMPOKOE BHEAPEHHUE KOMIIBIOTEPU3UPOBAHHOIO TECTUPOBAHMS;

—  COBEPIICHCTBOBAHUE METOUKH MPOBEIEHHS MPAKTUK U HAyYHO-UCCIIEI0BATEIbCKON
palboThI 00y4aIOIIMXCs, TOCKOJIbKY UMEHHO 3TH BHU/bl y4eOHON paboThl B IIEPBYIO OYEpeb I'O-
TOBSIT 00yUaIOIIHUXCS K CAMOCTOSTEIbHOMY BBIIOJIHEHHUIO TPO(HECCUOHAIBHBIX 3a/1a4;

— MOJEPHM3ALMI0 CUCTEMbl KYypCOBOTO M JHUIUIOMHOTO IPOEKTUPOBAaHHUSA, KOTOpas
JI0JKHA MOBBILIATH POJIb CTYAEHTA B 110100pe MaTepuaa, oMCcKe MyTeil pereHus 3a1ad.

CamocrostenbHas padoTa IPUBOAUT CTYIEHTA K MOJTYYEHHIO HOBOTO 3HaHMS, YHOPSAO-
YEHUIO U YIIyOJCHUIO UMEIOIUXCS 3HaHUH, (POPMHUPOBAHUIO Y HETO MPO(PECCUOHANBHBIX HABbI-
KOB ¥ yMeHuil. CamocTosTe/IbHAs paboTa BBINOJIHACT psiA QyHKLIMI:

—  Ppa3BHUBAIOILYIO;

—  n“H(pOPMAIIMOHHO-00Yy4aIOLIyI0;

—  OPHUEHTHPYIOUIYIO U CTUMYIHPYIONIYIO;

—  BOCIHTHIBAIOILYIO;

—  HCCIIEZI0BATENIbCKYIO.

B paMkax Kypca BBINOJIHSAIOTCS CIEAYIOIINE BU/IbI CAMOCTOSITENbHOM paboThI:

1. TlpopaboTka yueOHOTO Marepuana (1Mo KOHCHEKTaM, yueOHON M Hay4dHOH JuTepary-
pe);
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2. BrimonHeHue pa3HOYPOBHEBBIX 337124 U 33[aHUM;

3. Pabota ¢ Tecramu 1 BOpocaMu JUIsl CAMOIIPOBEPKH;

4. BBIMOTHEHUE UTOTOBOW KOHTPOJIBHON paOOTHI.

CryneHTaM peKOMEH/IyeTCsl C CaMOTro Havajaa OCBOCHHS Kypca paboTaTh ¢ JIUTEPaTypoi 1
npeularaéMbIMH 33JaHUSIMU B (DOpMe MOATOTOBKH K OYEPEIHOMY ayIAMTOPHOMY 3aHATHIO. [Ipu
ATOM aKTYaIM3UPYIOTCS MUMEIOIIUECS 3HAHUSA, a TAK)KE CO3/aeTcs 0a3a sl yCBOCHHUSI HOBOTO Ma-
TCpHaja, BOSBHUKAIOT BOIIPOCHI, OTBCTLI HA KOTOPBIC CTYACHT I1OJIY4YacT B ayJUTOPHH.

Heo0x01uM0 OTMETHTB, YTO HEKOTOPBIC 3aIaHHs [UII CAMOCTOSITENIbHON paboThI IO Kyp-
Cy MMEIOT ompereneHHyo cnenuduky. [Ipu ocBoeHMH Kypca CTYIEHT MOXKET IOJIb30BaTHCS
OMOIMOTEKOH By3a, KOTOpas B MOJHON Mepe oOecreueHa COOTBETCTBYIONICH TUTepaTypoid. 3Ha-
YUTCIbHYIO IMOMOIIb B IMOAIOTOBKE K OYCPECAHOMY 3aHATHIO MOKCT OKa3aTb HMCIOHIHﬁCSI B
yLIC6HO'MeTO)II/I‘~IeCKOM KOMIIJICKCE KpaTKI/Iﬁ KOHCIICKT HeKHHﬁ. OH k€ MOJKET HCIIOJIB30BaThLCSI U
JUTSL 3aKPETJICHHs TIOJTYYeHHOTO B ayauToOpun Marepuaia. CaMmocTosTenbHas paboTa CTyIEHTOB
MPEIyCMOTPEeHa YI€OHBIM TNIAHOM M BBITIOJHSETCS B 00S3aTEIFHOM MOPSIKE. 3aaHus MPEIo-
JKEHBI II0 Ka)KHOﬁ I/ISy‘-IaCMOI\/’I TEMC U MOT'YT IOTOBUTHCA HHIAWBUAYAJIbHO HJIKM B T'pYyHIIC. Ilo
HEOOXOMMOCTH CTYIEHT MOXKET 0o0Opamarbesi 3a KOHCYJAbTAlMEH K TpenoaaBaresio. BrimomHe-
HUE 3a/IaHUI KOHTPOJIMPYETCSI U OIICHUBAETCS MPETOIaBaTeNIEM.

Jlsist yCTIenTHOTO CaMOCTOSITENTFHOTO M3YYEHUS] MaTepuaia CETrOJHS HMCIOJB3YIOTCS pas-
JMYHBIE CPeACTBa OOYYEHHs, CPEI KOTOPHIX 0c000€ MECTO 3aHMMAIOT HH()OPMAIIOHHBIE TEX-
HOJIOTMM Pa3HOTO YPOBHSI M HAINPaBJICHHOCTH: JIEKTPOHHBIE YUEOHUKU U KypChl JIEKIIMH, 0a3bl
TECTOBBIX 33JaHUW W 3a7a4. DJICKTPOHHBIM YIEOHHUK MPEJCTaBISET COOOU MPOTPaMMHOE Cpejl-
CTBO, TO3BOJISIFOIEE TIPEACTABUTH JUISI M3YYCHHUS TEOPETUYECKUH MaTepual, OpraHu30BaTh
anmpoOWpoBaHKe, TPEHAK M CAMOCTOSATENBHYIO TBOPUYECKYIO paboTy, IIOMOTaroliee CTyaeHTaM 1
MIPETIO/IaBaTeli0 OIIEHUTh YPOBEHb 3HAaHWI B OMNpEACTICHHON TEMaTHKe, a TaKKe CoJeprKaiiee
HEOOXOMMYIO CIPAaBOYHYIO HMH(OpMaNHi0. DJIEKTPOHHBIN y4eOHUK MOXKET MHTETPHUPOBATH B
ceObe BO3MOKHOCTHU Pa3IUYHBIX MEJarOrH4eCKUX IMPOTrPaMMHBIX CPEACTB: OOydaromux Mpo-
rpaMM, CIIPaBOYHHUKOB, Y4€OHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOJIUPYIOIIUX MPOTPAMM.

JInst ycnenrHoW OpraHu3aliyd CaMOCTOSTENIbHONW PabOThI BCE aKTHUBHEE MPHUMEHSIOTCS
pa3zHooOpa3Hble 00pa3zoBaTelIbHbIE pecypchl B ceTu MIHTepHeT: CUCTeMbl TECTUPOBAHUS 10 pa3-
JUYHBIM 00JIacTsAM, BUPTyaJIbHbIE JIEKLUH, JJa0OPaTOPUH, MIPU STOM I0JIb30BATENIO JIOCTATOYHO
MMETh KOMITBIOTEp U MoAKIIoueHue Kk MHTepHeTy A Toro, 4ToObl CBA3aThCs C IMpernojaBaTe-
JIeM, pellaTh BBIYUCIUTENbHBIE 33aJaud U MOJydaTh 3HaHusA. Vcrosib30BaHUE ceTel yCUITUBaeT
POJIb CaMOCTOSITENIBHOM pabOThl CTyJIEHTa U MO3BOJISIET KApAMHAIBHBIM 00pa3oM HU3MEHUTh Me-
TOAMKY IIPETIoJaBaHusl.

CryzneHT MOKeT IMoJIydaTh BCE 3a/laHUSl U METOMYECKHUE YKa3aHUsI uepe3 cepBep, 4To Aa-
€T €My BO3MOXKHOCTb IPUBECTU B COOTBETCTBHUE JTUYHBIE BO3ZMOXKHOCTH C HEOOXOAMMBIMHU IS
BBITIOJIHEHUST paboT Tpyno3arpatamMu. CTYIEHT UMEET BO3MOXHOCTH BBINOIHATH paboTy Ioma
WM B ayauTOpuu. bolibiioe BocmuTaTeIbHOE U 00pa30BaTeIbHOE 3HAUEHUE B CAMOCTOSITEIbHOM
y4eOHOM TpyJe CTyAeHTa UMEET CaMOKOHTpPOJb. CaMOKOHTPOJIb BO30OYKIAET U MOAJICPKUBACT
BHMMAaHHE M UHTEPEC, MOBBIIIACT aKTUBHOCTH MaMSITH U MBIIICHUS, TO3BOJISET CTY/ICHTY CBOE-
BPEMEHHO OOHAPYKUTh U YCTPAHUTD JIOMYIICHHbIC OMUOKU U HEAOCTAaTKU, OOBEKTUBHO OIpeie-
JUTh YPOBEHb CBOUX 3HAHUH, MPAKTUYECKUX yMmMeHui. CaMoe OCTYMHOE W MPOCTOE CPEACTBO
CaMOKOHTPOJISl C MPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI - 3TO Pl
TECTOB «on-line», KOTOpbIE MO3BOJSIOT B PEKUME PEaTbHOTO BPEMEHH OINpPEAETUTh CBOM ypo-
BEHb BIAJCHUS MPEAMETHBIM MAaTEpPUAIOM, BBISBUTH CBOM OIIMOKH M MOJYYUTh PEKOMEHAAIUN
M0 CaMOCOBEPIIEHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoit

Bcro nutepatypy MOXKHO pa3fenuTh HAa YYEOHHKU U ydeOHbIe MOCcoOus, OpUTHHAILHBIC

Hay4yHble MOHOTpadUYecKue MCTOYHUKHU, HAydyHble MyOIMKAIMU B MEepUOIUYeckor meyaTtu. M3
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HUX MOJKHO BBIJICJIUTH JINTEPATYPy OCHOBHYIO (PEKOMEHIYEMYIO), JOMOJHHUTEIBHYIO U JUTEpa-
TypY A7 YTIyOJIEHHOTO N3YYEHHSI TUCIIUILIIHHBL.

W3yueHne AUCHUIUIMHBI ClIEAyeT HAYMHATh C y4eOHUKA, MOCKOJIBbKY YUeOHHUK — 3TO KHU-
ra, B KOTOPOH H3JI0’KEHbl OCHOBBI HAyYHBIX 3HAHHH 1O ONpPENEICHHOMY IPEAMETY B COOTBET-
CTBHH C IIETSIMH U 3371a4aMH 00y4eHUsI, yCTAHOBJICHHBIMU MIPOTPAMMO.

[Ipu pabote ¢ muTeparypoil HEOOXOAUMO YYUTHIBATh, YTO MMEIOTCS PAa3JIMYHBIC BHIIBI
YTEHUS, U KaX/IbI N3 HUX MCIIOJIb3YETCSl Ha ONPEACTICHHBIX 3Tallax OCBOSHHS MaTepHaa.

IIpeosapumenvHoe YTEHNUE HANIPABIICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
Y TIOWCK WX 3HAYCHHsI B CIIPABOYHOM JMTepaType. B yacTHOCTH, W YTEHNH yKa3aHHOU JHUTEpa-
TYpbl HEO0X0AUMO NOAPOOHENITUM 00pa30M aHATU3UPOBAThH OHATHUS.

Cke03H0e umenue TpeanoaaraeT NPoYTEHUE MaTepruaia OT Hadana 10 KoHia. CKBO3HOE
YTEHUE JUTEPaTyphl U3 TPUBEACHHOTO CIHCKA JaeT BO3MOXKHOCTH CTYIEHTY c(opMHpOBaThH
CBOJT OCHOBHBIX TIOHSTHI U3 U3y4aeMOil 00JIaCTH U CBOOOTHO BIIAJICTh UMH.

Buibopounoe — Hao60pOT, UMEET LIETBI0 MOUCK U O0TOOP MaTepuana. B pamkax naHHOTO
Kypca BBIOOpOYHOE YTEHHE, KaK CIIOCOO OCBOEHUS COJIEPIKaHUs Kypca, TOJKHO MCIOIb30BaThCs
MIPH TIOJITOTOBKE K MPAKTUYECKUM 3aHSTHSM IO COOTBETCTBYIOIINM pa3zieiiaM.

Ananumuyeckoe ymeHue — 3TO KPUTUUYECKUH pa300p TEKCTa C MOCIEAYIOUIUM €ro KOH-
crektupoBanneM. OCBOE€HHE yKa3aHHBIX MOHATUHN OyzeT Hanbosee 3(p(HEeKTUBHBIM B TOM CiIydae,
€CITM TIPH YTEHHH TEKCTOB CTYJACHT OyIeT 3aJaBaTh K ATUM TEKCTaM BOIMPOCHL YacTh U3 ITHX
BorpocoB chopmymupoBana B @POC B mepedne BOMpOCoB s codecepoBanus. [lepeuenp 3tux
BOTIPOCOB OTPAHHWYEH, MOITOMY Ba)KHO HE TOJBKO COJEp)KaHWE BOTPOCOB, HO CaM IPHHIIUI
OCBOEHHS JIUTEPATYPHI C TIOMOIIBIO BOITPOCOB K TEKCTaM.

Henbto usyuaroujeco uarenus sBisieTcs riiyOOKoe M BCECTOpPOHHEE MOHHMaHUE Y4eOHOM
nHpopmanmu. EcTh HECKOJIBKO TPHEMOB U3yJarOIero YTEeHHS:

1. YreHne mo airopuTMy mpearnojaraet pazoueHue nHpopmManuu Ha OJOKH: Ha3BaHUE,
aBTOpP; UCTOYHMK; OCHOBHAs HJes TEKCTa; (PaKTUUYECKUN MaTepual; aHajau3 TeKCTa IyTeM COIo-
CTaBJICHUsI UMEIOIIUXCA TOUEK 3PEHHUS 110 PacCMaTpUBaEMbIM BOIIPOCAaM; HOBU3HA.

2. Ilpuem nocTaHOBKU BOIIPOCOB K TEKCTY UMEET CIEIYIOUI aIrOpUTM:

- MEAJICHHO MPOYUTATh TEKCT, CTAPAsICh OHATH CMBICI U3JI0)KEHHOT'0;

- BBIJIETIUTh KIIFOUEBBIE CIIOBA B TEKCTE;

- II0CTapaThCsl MOHATh OCHOBHbIE UJIEH, IOATEKCT U OO 3aMbICeN aBTOPA.

3. Ilpuem Te3npoBaHUs 3aKIIOYaeTCs B (POPMYIUPOBAHUM TE3UCOB B BHJIE MOJIOXKEHUH,
YTBEP>KJICHHUH, BEIBOJIOB.

K sTromMy MOXHO 100aBUTh U WHBIE IPUEMBI: NIpUEM pedepupoBaHUs, IPUEM KOMMEHTH-
pOBaHusl.

BaxcHoli cocTaistolie J1Ito00ro COJIMIHOIO HAYYHOTO W3JaHUS SBJSETCSA CHMCOK JIMTeE-
parypsl, Ha KOTOPYIO cchliiaeTcsi aBTop. [Ipy BOZHMKHOBEHMH MHTEpeca K Kakoi-To oOcyxjae-
MOi B TekcTe mpolieMe Bcerja ecTh BO3MOXHOCTh OOpaTUThCS K CHUCKY OTHOCSIIEHCS K Hel
auteparypsl. B aTom ciydae Bes npoGiema kak Obl pa30MBaeTCsl Ha COCTABIIAIOLINE YaCTH, KaxkK-
Jasi U3 KOTOPBIX MOXET U3y4aThbCsl OTAEIbHO OT Apyrux. [Ipu 3TOM BaXXHO HE TepsATh U3 BHUJA
oOImMif KOHTEKCT U HE MOTPYKaThCsl YPE3MEPHO B JIETAJIH, IOTOMY YTO TaKMM 00Opa3oM MOXKHO
HE YBHU/IETh IJIaBHOTO.

[ToaroToBka K 3K3aMeHy J0JKHA IPOBOJUTHCS Ha OCHOBE JIEKLIMOHHOTO MaTepuala, Ma-
Tepuana MPAaKTUUYECKUX 3aHATUH ¢ 00s3aTelabHBIM OOpalIeHHMEM K OCHOBHBIM Yy4eOHMKaM IO
Kypcy. OTO MO3BOJUT MCKIIOYUTH OMMOKM B MOHUMAaHUM MaTepualia, OOJIErYUT €ro OCMbICIe-
HUE, TPOKOMMEHTHUPYET MaTeprajl MHOTOUUCIIEHHBIMU ITPUMEPaMHU.

Memoouueckue pekomenoayuu 011 NOO20MOGKU K IK3AMEHY:
Ox3ameH B VIlI-m cemectpe siBisiercst GopMOii UTOrOBOIO KOHTPOJISL 3HAHUHA U yMEHHH
oOyyaromuxcs Mo JaHHON JUCHUUIUIMHE, TIOTYUYE€HHBIX Ha JEKIMAX, IPAaKTUYECKUX 3aHATHIX U B
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IIPOLIECCE CaMOCTOATENBbHON PadoThl. OCHOBOM AJI OIPENENEHUs] OLEHKHU CIYXUT YPOBEHb
YCBOCHHUS 00yJArOIIMMHUCS MaTepuania, mpeayCMOTPEHHOTo JaHHOU pabouei mporpammoit K k-
3aMeHy JOIyCKAIOTCs CTYJCHTHI, HaOpaBiire 36 u Oosiee OAJUIOB MO UTOraM TEKYLIEro U Mpo-
MEXYTOYHOTO KOHTpoJsA. Ha sk3ameHe ctyneHT MoxkeT Habpath oT 15 1o 30 Gamios.

B mepuoa moAroToBKM K SK3aMeHY OOydaromuecs BHOBb OOpaIiaroTcs K y4eOHO-
METOAUYECKOMY MaTepUally U 3aKpeIlIsiioT IPOMEKYTOUHbIE 3HAHUSI.

[MoaroroBka oOyyaromerocs K 3K3aMeHy BKJIIOYAeT TPH dTara:

—  camocTosTeIbHas padoTa B TEYCHHUE CEMECTPa;

—  HENOCPEACTBEHHAas MOJArOTOBKA B JIHU, NMPEIECTBYIOIINE IK3aMEHY 110 TEMaM Kyp-
ca;

— TOJrOTOBKAa K OTBETY HA SK3aMEHALIMOHHBIE BOIIPOCHI.

[Ipn nmoaroToBke K 3Kk3aMeHy 00ydaroImUMcs 1eecO00pa3HO UCIOJIb30BaTh MaTepUabl
JIeKUUH, y4eOHO-METOIUYECKUE KOMILJIEKChI, HOPMAaTUBHbIE IOKYMEHThI, OCHOBHYIO U JIOTIOJHU-
TEJIBbHYIO JUTEPATYPY.

Ha sk3amen BbIHOCHTCS MaTepuai B 00beMe, IPeIyCMOTPEHHOM paldouell mporpaMmoi
y4eOHOW TUCIUTIIINHBI 32 CEMECTP. DK3aMeH MPOBOJAUTCS B MUCbMEHHOM / ycTHOHU (hopme.

[Ipu mpoBeneHnn sK3amMeHa B MUCHhMEHHOU (YCTHOM) (opme, Bemyluil mperogaBaTeilb
COCTaBJISI€T 3K3aMEHAI[MOHHbIE OMJIEThI, KOTOPBIE BKIIOYAIOT B C€05: TECTOBBIE 3aJaHUs; TEOpe-
TUYECKHUE 3aJ]aHusl; 3a7aud Wik cuTyauuu. opMyIupoBKa TEOPETUUECKUX 3aJaHUs COBIAAAET C
(bOopMyTUPOBKOM MepeyHsl 5K3aMEHAI[MOHHBIX BOIPOCOB, JIOBEACHHBIX /10 CBEJEHUS 00ydaro-
IIMXCS HaKaHyHe dK3aMeHallMoHHOM ceccuu. CojepxaHue BOIPOCOB OJTHOTO OMJIeTa OTHOCUTCS
K pa3M4yHbIM pa3jiesiaM MpOorpaMMbl C TeM, 4TOObI OoJiee MOJHO OXBAaTUTh MaTepuain ydeOHOM
JMCIUTUTAHBL

B ayauropun, rie npoBOIUTCS YCTHBIN 3K3aMeH, J0KHO OJTHOBPEMEHHO HaXOJUTHCS HE
0oJiee MIECTH CTYIEHTOB Ha OJHOTO MpEnoAaBaress, MPUHUMAIOUIEro 3k3ameH. Ha moarotoBky
OTBETa Ha OWJIET Ha AK3aMeHe OTBOIUTCS 40 MUHYT.

[pu mpoBeeHM MMCBMEHHOTO 3K3aMeHa Ha paboTy OTBOAMTHCS 60 MHUHYT.

Pe3ymnbTar yeTHOrO (IIMCHMEHHOT0) 9K3aMeHa BBIPKACTCSI OIICHKAMHU:

Ouenxa «omauunon—om 91 oo 100 6ann06 — TeopeTHIECKOe COZIEPKaHNE Kypca OCBOSHO TTOJTHO-
CTBI0, O€3 MPOOEJIOB, HEOOXOIMMBIE TIPAKTUYECKHUE HABBIKA PA0OTHI C OCBOSHHBIM MaTepraioM c(hopMHpO-
BaHbL. Bee npemycMoTpeHHbIe mporpaMMoi 00ydeH s y4eOHbIe 3a/1aHNs] BBITOTHEHbI, KAYeCTBO X BBIIOJI-
HEHUSI OLIEHEHO YMCIIOM OAIIIoB, OMIM3KMM K MakcuMaibHOMY. Ha sk3aMeHe CTy/ieHT IeMOHCTpUpYeT ITy-
OOK¥e 3HAHKS TIPETYCMOTPEHHOTO IPOrPaMMOI Mareprana, yMeeT YETKO, JJAKOHUYHO U JIOTUYECKH 110CTIe-
JIOBAaTENBHO OTBEYATH HA TIOCTABJICHHBIE BOIIPOCHL.

Ouenka «xopouto» — om 81 0o 90 6ann0e — TeopeTIeckoe cofiepkaHre Kypca 0CBOSHO, HeOOXO-
JIMbIE MTPAKTUYECKHUE HABBIKK PaOOThI CPOPMHUPOBAHBIL, BBHIOIHEHHbIE yUeOHbIE 3a/IaHKsI COZIEpKaT He3Ha-
yuTebHbIC OIMOKH. Ha sk3aMeHe CTy/IeHT JeMOHCTPUPYET TBEPIOe 3HAHKS OCHOBHOTO (IIPOIPaMMHOI0)
Mareprasa, yMeeT YETKO, TPaMOTHO, O3 CYIIIECTBEHHBIX HETOYHOCTEH OTBEYATh Ha MIOCTABJICHHBIE BOIIPOCHL.

Ouenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TeOPETUUECKOE COAECPIKAHUE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOIUMbIE MPAKTUYECKUE HABBIKA PabOTHI C(HOPMUPOBAHBI
YaCTUYHO, BHITIOJIHEHHBIC y4eOHbIE 3aJaHusl coJiep>KaT rpyObie omuOku. Ha sk3ameHe cTyaeHT
JEMOHCTPUPYET 3HAHHE TOJHKO OCHOBHOTO MaTepuana, OTBETHI COAEpKAaT HETOYHOCTH, clabo
apryMeHTHPOBAHbI, HAPYIIEHA MOCIIEeI0BATEIbHOCTh U3JI0KEHUS MaTepHana

Ouenka «neyooenemeopumenvrnoy — om 36 0o 60 6ann06é — TEOPETUIECKOE COAEpKaA-
HHUE Kypca He OCBOEHO, HEOOXOMMBbIE NMPaKTHUECKHE HABBIKU pabOThl HE CPOPMUPOBAHBI, BbI-
MIOJIHEHHbIE Y4eOHbIE 3aJJaHUs COJAEp)KaT IpyOble OMIMOKHM, JOMOJHHUTENbHAs CaMOCTOSTENbHAs
paboTa Ha/ MaTepHajJoM Kypca He MPHUBEJET K CYIECTBEHHOMY MOBBIIICHNUIO KaueCTBa BBIIOJ-
HEeHMs yueOHbIX 3aaHuid. Ha sk3aMeHe CTyAeHT AeMOHCTPUPYET He3HaHUE 3HAYUTEIbHON 4acTH
IIPOrpaMMHOTO MaTepHaja, CyIIeCTBEHHbIE OIIMOKM B OTBETaX HAa BONPOCHI, HEYMEHUE OpHEH-
TUPOBATHCS B MaTepuaje, He3HAHUE OCHOBHBIX OHATUN JUCIIUILTUHBI
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8. MarepuajibHO-TeXHHYECKOE o0ecneyeHne JUCIUIIUHbI

8.1. Tpebosanua k mamepuanbHO-MEXHUUECKOMY 0DecneueHuIo

Jus  peanuzanmu  pabodeld TpoOrpamMmbl JUCIMILIMHBI HUMEIOTCSI  CICI[HAIBHBIC TIOMEINCHUS  JUIs
NPOBEACHHUS 3aHATUI JIGKIMOHHOTO, J1a0OpaTOPHOrO MW TMPAKTHYECKOTO THIA, TPYINOBBIX H
WHJIUBUIyAJIBHBIX KOHCYJbTAllUH, TEKYLIEro KOHTPOJIsS M IPOMEXKYTOYHOM aTTeCTalud, a TaKKe
MOMEIICHHUS JUI CaMOCTOSTEIbHOM pabOThl M TOMEIIECHHUS JUIsl XpaHSHHS W NPOQUIAKTHUECKOrO
obciykuBanusi o0opynoBaHus. CrielMaabHbIC MOMEIICHUS YKOMIUIEKTOBAHbI CIICIMATN3UPOBAHHON
MeOeNbIo U TEXHUYECKUMU CPEJICTBAa O0YUYESHHUS, CITYKAIUMHU ISl IPEICTaBICHNsT HHPOPMAIK OONBIION
ay/IMTOPHH.

JIoist ipoBeIeHHs 3aHSTHI JIGKIIMOHHOTO THIIa MMEIOTCS IMOHCTPAIMOHHOE 00opynoBanue. [1o
JAUCIHUIIIIMHE «KpI/ICTaJIJ'IOXI/IMI/IH» HUMCIOTCA MPE3CHTAlIMU 110 OTACIIBHBIM TEMaM Kypca, IMO3BOJIAIOMIUC
Haunbosee 3PEKTUBHO OCBOUTH TPEICTABICHHBIH yueOHBIH MaTepHall.

MarepranbHO-TEXHUUECKOE 00eCIIeueHUE JTa00PaTOPHBIX 3aHITHIA IO TUCIUILTHHE:

[Tpubop nnst mpoBeneHus 3aeKTpodopesa
Konaykromerp

pH metp

Becsl TexHnueckue

Pedpakromerp

Oo6opynosanue LIKII «PeHTreHoBCKast AMAarHOCTUKA MaTEPUATIOB)

KomnakTHbII HACTOJILHBIN TOPOIKOBRINA nudpakromerp D2 Phaser. [IpousBoauTens:
Bruker AXS, I'epmanust; ron Beimmycka: 2011.

JlazepHbIit ananmm3aTop pasMepa yactui Analysette 22. IIpousBoautens: Fritsch, 'epma-
HuUs; o1 Bhimycka: 2011.

PentrenodmroopecieHTHBIN 2eMeHTHBIN aHamm3aTop Cnekrpockan MAKC-GV;; [po-
u3Boautenb: HITO «Cnexkrpon», P®, roa Beimycka: 2004.

[Torenunocrat/ranpBanoctat PAR 2273; IlpousBoautens: AMETEK, CIIIA; rox
Bbitycka: 2006.

ATomHO-abcopOunonnsiit ciektpomeTp AA6800; ITpousBoautens: Shimadzu, ['epma-
Hus; roA Beirycka: 2006.

Dnexrpoxumuueckuii komiuieke Autolab PGSTAT 30; Ipoussoautens: Eco-Chemie,
lNomnanaus; ron Beimycka: 2003, 2013.

Pabouas cranuus Labstar; [TpouzBoaurtens: mBraun, ['epmanus; ros seimycka: 2006.

HK-®Dypse cnekrpomerplR-Prestige21; [IpousBoaurens: Shimadzu, I'epmanust; ron
Bobintycka: 2006.

Cxkanupyromuii anektponHslii Mukpockon Tescan VEGA3LMH ¢ EDX Mukpo3onnom
Ui XuMu4deckoro aHanusa. [IpounsBoaurens: Tescan, Yexus; rox Beimycka: 2013.
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[Ipu npoBeaeHNY 3aHATHH JIEKIMOHHOTO/ CEMHHAPCKOTO THITIA 3aHATHIA UCTIONb3YIOTCS:
JAUUEH3UOHHOE NPOPAMMHOE 0Decneuenue:

Ilepeyenb TUIEH3MOHHOTO NporpaMMHoro odecneyenusi KbI'y 2023

Cpok neii-
HaumeHOBaHMe MPOrPaMMBbl, IPABO HC- C 5
9 TpaHa mpouc- CTBHUS MPO-
Ne N0JIb30BaHHU s KOTOPOW NMPEI0CTABISIET- P P P Koa-Bo
on XOK-IeHUST rpaM-MHOI0
odecrnieyeHnst
JlunieH3us Ha mporpaMMHOE 00ecrieUeHIe
CPEIICTB aHTUBUPYCHOM 3aILATHI
Kaspersky Endpoint Security s Gusmeca | ©occuicrai @e- | MECAIEE 1300
- Cranmaptabiit Russian Edition. 1000- Acpanus
1500 Node 1 year Educational Renewal
License (KL4863RAVFQ)
JlurieHsust Ha 0QHUCHOE TPOrPaMMHOE
Poccuiickas ®e-
obecrevenne OeccpoyHO 1300
Jieparms
MoiiO¢duc CranmapTHBIH
JlumeH3ust Ha IporpaMMHOE obecIieueHne
JUTS TIOMCKA 3aMMCTBOBAHHH B TEKCTOBBIX
& - Poccuiickas ®e-
JOKYMEHTaX pacnpocTpaHEHHBIX Gopma 12 MecsilieB 1
TOB Jepanus
Anturaruat BY3 (2000 mpoBepok)
JlumeHnsust Ha y4eOHYIO CHCTEMY aBTOMa-
Poccutickas ®e-
TH3upoBaHHOTO IIpoekTupoBanus (CAIIP) 12 MecsilieB 8
Jiepanus
«"pauus»
CRM-cucrema
Poccuiickas ®e- 12 19
IIporpamma miis 9BM "1C-butpuxkc: nepanus MECALCE
VYnpasnenue caittom". JInunensus Ctapt
[IpaBa Ha mporpammHOe obecrieueHne
YHUBEpCaIbHASI CHCTEMA IS BCECTOPOH-
HEro CTaTUCTHUYECKOTO aHaJIN3a U BU3Yya-
nmu3anuu gaHabeix Ha 500 moiabp3oBaTeliel. CIIA 12 MecsmeB 1
Statistica Ultimate Academic for Windows
10 Russian/13 English na 500 mons30Ba-
tesneit Jlokanbuas Bepcust (Named User)
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FOILOBaH JIMIICH3UA

I1paBa Ha nporpaMmMHOe oOecriedeHne

CPEICTBO pa3pabOTKH
7. CIIA 12 Mecs1eB 34
Embarcadero RAD Studio Concurent Aca-

demic Edition 1Year Term License

ITpaBa Ha mporpaMMHOe o0ecreueHue st

8. pabotsl ¢ PDF-nokymenTamu. Poccuiickas De- 12 MecsilleB 15
Jepanus

ABBYY FineReader 15 Business

ITpaBa Ha mporpaMMHOe o0ecreueHne st
BeJICHHsI OyXTaJITEpPCKOT0 U HAaJOrOBOTO

yuera P o De-
9. occumciad e 12 MecsitieB 16

1C:byxrantepus ToCyIapCcTBEHHOTO Aiepanus
yapexaenus 8 [IPOD. DnexkTponHas mo-
CTaBKa

JIuueH3us Ha NPOrpaMMHOE CPENCTBO-

BHUJIEOPENAKTOD P . e
10. occunckasa de Seccpouio 20

Movavi suzgeopenakrop 15 SE Academic Aepanus

Edition

JlutieH3us Ha MPOrpaMMHOE CPENICTBO JIS

3ammCH (3aXBaTa) BHJICO C DKpaHa Pocertiickas ®e-
11. OeccpodHO 70
Movavi Screen Capture Pro (Movavi Acpanus

Screen Recorder)

ITmaTdhopma m1s mpoBeneHus BEOMHAPOB Pocertiickas ®e-
12. 12 mecsiiieB 1
Vuebinar Aiepata

HToro o0mmii pazmMep JUIEH3HOHHOT0 BO3HATPAKIEHMSI:

8.2 Ocobennocmu peanuzayuu OucyunIUHbL 0711 UHBAIUOO0B U TUY C
02PAHUYEHHBIMU 803MOHCHOCMAMU 300P068bA

JUis CTYIEHTOB C OTPaHMYEHHBIMH BO3MOXHOCTSIMM 370POBBS CO3/aHbl CIIELUAIbHBIE
yCJIOBHA Ul MOJTydeHUs: oOpa3oBaHus. B 1ensx JOCTYMHOCTH MOJy4eHHUs BbICHIEro oOpa3oBa-
HUS 10 00pa3oBaTeIbHBIM MpPOrpaMMaM WHBAIMJIAMHU U JIMIIAMU C OIPAaHUYEHHBIMH BO3MOYKHO-
CTSIMM 3JI0POBbsI YHUBEPCUTETOM 00€CIIeUnBAETCS:

1. AnprepHaTuBHas Bepcus opuIMalbHOrO caiita B cetd «VHTepHeT» s ci1aboBHUs-
LIHX;

2. 1511 MHBAJTUIOB C HAPYLICHUAMHU 3peHus (cIaboBHUIAIINE, CIETbIE)
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- TIPUCYTCTBHE ACCHCTEHTA, OKA3bIBAIOUIETO OO0ydaromeMycs HEOOXOIMMYI HOMOIIb,
TyONMMpOBaHUE BCIyX CIPABOYHOM WMHGPOpPMAMK O PACIHMCAHUM YYEOHBIX 3aHATHIA; HAIUYHE
CPEACTB Ul YCHJIEHUS] OCTaTOYHOTO 3peHHsl, OpaillIeBCKON KOMITBIOTEPHON TEXHUKH, BUICOYBE-
JTUYUTENeH, TporpaMM HEBH3YaJIbHOTO JOCTyNa K MH(OpPMAIMHU, POrPaMM-CHHTE3aTOPOB PEUH
U IPYT'UX TEXHUYECKUX CPEJICTB MpHUeMa-Tiepeiaun yueOHoi nHpopMauy B JOCTYIHBIX popMax
IUISL CTYZIGHTOB C HapYyIICHUSIMU 3PCHUS;

- 3aJIaHMs JUTS BBITIOJIHEHHS HA 9K3aMEHE 3a4UTHIBAIOTCS ACCUCTEHTOM;

- MUCbMEHHBIE 33aJaHHs BBITIOJIHIIOTCA HAa Oymare, HaJMKTOBBIBAIOTCS aCCHCTEHTY 00Y-
YAOIIMCS;

3.5 MHBAIMOB U JIMII C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3J0POBBS IO CIyXy (cla-
OocrpllIanue, riyxue):

- Ha 9K3aMEHE MPHUCYTCTBYET aCCHCTEHT, OKA3hIBAIOIIUI CTYIEHTY HEOOXOAUMYIO TEXHH-
YeCKYIO IOMOIIb C YUETOM MHIMBUAYAJIbHBIX 0COOEHHOCTEH (OH IMOMOTraeT 3aHsTh pabodee Me-
CTO, TIEPENIBUTATHCS, TPOYUTATH U OPOPMHUTH 3a/IaHKE, B TOM YHCIIE 3aIMCHIBas MO TUKTOBKY);

- 9K3aMEH IPOBOJIUTCS B THCEMEHHOH (opMme;

4. ]lns MHBAIMIOB W JIMI] C OTPAHWYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS, MMEIOIIHX
HapYIIEHHsI OMOPHO-JBHTaTEIbHOTO ariapara, CO3[aHbl MaTepUaTbHO-TEXHUYCCKHE YCIIOBHS
ofecneunBaronIfe BO3MOKHOCTh OECIPENSATCTBEHHOTO J0CTyIa 00yJaromuxcsi B yueOHbIE MO-
MeIIeHus, 00BEKTY MUTAHUS, TyaJeTHBIC M JPYrue MOMEIICHHS YHUBEPCUTETA, a TaKKe MPeObI-
BaHUS B YKa3aHHBIX MOMEIIEHISIX (HATMYNE PACIIMPEHHBIX ABEPHBIX TPOEMOB, TIOPYIHEH U JIPY-
TUX IPUCTIOCOOJICHUN).

- MCHMEHHBIC 33J[aHUS BBIMOJIHIIOTCS HA KOMIBIOTEPE CO CHENHUAIN3UPOBAHHBIM IIPO-
rpaMMHBIM 00€CTIeYCHNEM I HAaJJMKTOBBIBAIOTCS] ACCHCTEHTY,

- I10 KEJIaHUIO CTY/ICHTA dK3aMEH IPOBOJHUTCS B YCTHOHU (opme.

OOyuaromiuecs: U3 YHCIIa JIUI] C OTPAHUYECHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI 00ECIICUCHEI
3NIEKTPOHHBIMU 00pa30BaTENBHBIMHE pecypcaMy B (OpMax, aJanTHPOBAHHBIX K OTPAaHHYCHUSM
UX 37I0POBBSL.
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JIMCT u3MeHeHuil (AOMOTHEHMIT)

B paboueii nmporpamme aucummuneasl b1.B.05.04 «Kpucrammoxummus»

no HanpasieHuto noarotoBku 04.03.01 Xumus (IIpodunm moaroToBKy —

XWMHsI OKpYKaIOIIEH cpe/ibl, XUMUYeCKast SKCIIEPTH3a U IKOJIOrHYecKasi 0€301acHOCTb)
Ha 2023-2024 y4eOHsIii TO]

/o

JuemeHnT (myHkT) PII/]

IlepeyeHb BHOCUMBIX U3MEHEHUI
(nomosiHeHwit)

IIpumeyanue

OO6cyxeHa U peKOMEHIOBaHa Ha 3aceaHny Kadeapsl HEOPTraHMIECKOW U (PU3UIECKON XUMUH
NpoTOKOJ Ne OT «

3aBenyromuit kadeapoit

»

2023 r.

X.b. Kymixos
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Hpunoxenue 2

Pacnpenesienne 02J1710B TEKYyIEro U py0e:KHOr0 KOHTPOJISI

Non Buo koumpois Cymma bannos
/n P Obwasn cymma | 1-a1 mouka 2-1 mouxka | 3-1 mouka
Iocewenue 3anamuii 0o 10 6annos 00 3 0. 00 30. oo 4o.
Texywiuii Konmpoan: 0o 30 6annos 00 10 6. 00 106. 00 106.
Omeem Ha npakmuuecKux 3aHs- om () 009 6. om00036.| omOoo36.| om0odo 3 0.
musax
Boinonnenue nadopamopmeix pa-| 10 12 6amioB 4 0. 4 0. 4 0.
oom
Boinonnenue  camocmosmenvhvix
3a0anuii (pewienue 3aoay)
om () 0096. om000306. |om00036 |om00oo36
Hanucanue Kypcoeoii pabomut
om () 0096. om00036. | om000o36 |om0odo3o
Pybexcnotii Konmpo.ip 00 30 6annos 00 10 6. 00 106. 00 10 6.
TECTHPOBAHHE ot 0- 1o 96. ot 0- 10 36. | ot 0- 10 36. | ot 0- o 306.
KOJIJIOKBUYM ot 0 mo 126. 0or0m046.| or0mo46.| or0m046.
Hmozo cymma mexkywiezo u pyoesic-
HO020 KORMPONLA 00 706annoe 00 236. 00 236 00 246
OIIEHKA «YOBJIETBOPUTEIbHO»
He MeHee 36 0. He MeHee 12 | He meHee 12 HEe MeHee
0. 0 126
OI[EHKA «XOPOI0» Menee 70 6.
(51-696.) mernee 23 6 | menee 23 6 | MmeHee 246
OIIEHKA «OTJIUYHOY
He menee 70 0. He meHee 23 | He meHee 23 HE MeHee
0. 0 246
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Ipnaoxenue 3

Llkana oyenuganusn nianupyemuix pe3yibmamos 00yuenus

Texymmii u pyOexHbIN KOHTPOJIb

CemecTp Ikana oueHuBaHUA
0-35 6anJi0B 36-50 6a10B 51-60 6ann0B 61-70 6annoB
Bropoii | Yactuunoe noceuienue | Ilonnoe ninm yactuynoe | [lonHoe wnm  4a- | IlonHoe mocere-
AYIAUTOPHBIX 3aHIATHM. IIOCCIICHUC ayauTop- | CTUYHOC moceuie- | HUC ayauTOPHBIX
HeynosnerBopurenbHoe | HbIX 3aHATHNA. YacTH4Y- | HUE  AyAUTOPHBIX | 3aHSTHMH.
BBIITOJIHEHUE AOMAIIIHE- | HO€ BBIIIOJIHEHUE [10- 3aHSITHN.
ro s3aganus. Ilmoxas | mammbero 3amanus. Ya- Ilonsoe  BBmon-
IIOArOTOBKA K OAJUIBHO- | CTUYHOE  BBIIIOJIHEHHE Tlonnoe  BbInoNHeE- | HEHHE JIOMALLHE-
PEHTHHIOBBIM ~ Mepo- | 3ajaHmii ais camocros- | A€ JOMAIIHETO | TO 3a/laHHsL. Ber-
npustuam. CTyJeHT He | TenbHOH paboter, Te- | SAAaHWA TIOMHEHNE 33713~
JOIMTyCKaeTcss K TpoMe- | CTOBBIX 3aJaHWid, OTBe- HUM - UBL - CaMo-
_ Brmmonaenne 3ama- CTOSTENbHON  Da-
KYTOYHOU aTTECTAllUU Thl Ha KOJUIOKBUYME€ Ha o p
HUM JUBL CAMOCTOA- | Gorpr  recTOBBIX
OUCHKY «(YNOBICTBOPH- | ronphoif  paGoTb ’
, .
TCIEHOD. TECTOBBIX 3aJIaHUI SUIATI,  OTBETH
A > | HA KOJJIOKBHYME
OTBETHl Ha KOMIO- | 1o grrenky  «oT-
KBUYME Ha OHEHKY | ..o
«XOpOIIOY.
IIpome:xyTOUHas aTTeCTAUA
Cemectp [lIxana oreHUBaHUS
HeynosnerBopurensHo | Y 1OBIETBOPUTEIBHO Xoporiio OTan9IHO
(36-60 GatoB) (61-80 GatoB) (81-90 GamoB) (91-100 6amoB)
Bropoit | Ctynentr mmeer 36-60 | Ctyment umeer 36-50 | Crynent umeer 51- | CtyneHT umeer 61-

0aJJTOB TI0 UTOTaM Te-
KyIIero M pPyOeKHOTrO
KOHTpOJIS, Ha JK3a-
MEHE HE Jajl IOJIHOrO
OTBETa HH Ha OIHH

BOIIPOC.

Crynent umeer 36-45
0aJuIoB 10 UTOraM Te-
KYIIEro ¥ PyOeKHOro
KOHTPOJIS,
MEHE IaJl IOJIHBIA OT-

Ha OK3a-

BCT TOJBKO Ha OJHWH

0amIoB IO HMTOraM
TEKYIIEro U pyoexHo-
ro KOHTpOIS, Ha dK3a-
MEHE Oajl IIOJHBINA OT-
BET Ha OJIWH BOIIPOC H
YAaCTHYHO OTBETHJ Ha

BTOPO.

Crynent umeer 46-60

0aJuloB 10 WTOram
TEKyLIero u pyOexHo-
ro KOHTpOJIS, Ha 3K3a-

MCHEC aall MOJIHBIM OT-

60 0amIoB MO HTO-
raMm TeKyIero w
pyOeKHOTO  KOH-
TPOJISI, Ha IK3aMEHe
J1a]l TIOJIHBIM OTBET
Ha OAHWH BOIIPOC H
YACTHYHO OTBETHUII

Ha BTOPOM.

Crynent umeer 61
— 65 OawoB 1O
UTOTaM TEKYIIEero u

pyOeKHOrO  KOH-

70 OamaoB IO HTO-
ram TEKYIIero u py-
OEKHOTO KOHTPOJIS,
Ha DK3aMEHE Jal
IIOJHBIM OTBET Ha

o0a Bormpoca.
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BOITPOC

BET HA OJWH BOIPOC
WIA YaCTUYHO OTBeE-
THJI Ha 00a BoIpoca.

CtygeHT wuMeer 1o
UTOTaM TEKYIIEro W
PYOSKHOrO KOHTPOJIS
61-70 GammoB Ha 3K-
3aMEHE He JaJl MOJHO-
ro OTBETa HM Ha OIWH
BOIIPOC.

TPOJISI, HA IK3aMCHE
Jlaj TIOJHBIA OTBET
Ha OJMH BOIIPOC H
YaCTUYHO OTBETHUJI
Ha BTOpoil. Cry-
IeHT umeer 66-70
0aJyIoB IO HTOram
TEKYIIET0O W  pYy-
0EXHOTO KOHTPOJIS,
Ha JK3aMeHe Jail
IMOJIHBIN OTBET
TOIBKO Ha OJUH
BOIIPOC.
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