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

[lenpto M3ydeHUs NUCUUIUIUHBI SIBISETCS OCBOCHHE OOIIMX IPHHIUIIOB
OTMCaHUS KPUCTAJUTHUECKUX CTPYKTYP, TECOPUHU BaXHEHIIINX
KPUCTAUIOXUMHUECKUX  SABJICHHM W OOOOIIEHHOW  KPUCTAJUIOXHMUH,
paccMaTpuBaolieil  MHOrooOpaswe KOHJIECHCHPOBAHHBIX (a3 C  pa3IM4HOM
CTPYKTYpOM, u3ydeHne (PU3NKO-XUMHUIECKHX METOJIOB UCCIETOBAaHUS KPUCTAILIOB.

3aayamMy TUCLUIUIMHBI SIBIISIOTCSL:

-M3y4YEHUE UCTOPUU PA3BUTHUS KPUCTATUIOXUMHUU;

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

-CBSI3b CTPYKTYPHI ¢ (PU3UKO-XUMUIECKIMH CBOMCTBAMHU KPUCTAJLIOB;

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

- TMIOTYYCHHE 3HAHUNA O KPUCTAJUIOXUMHH BXKHEHIIINX MOPOI000Pa3yIOIMINX
MUHEPAJIOB; KPUCTAJUIOXMMHMUYECKas MHTEpHIpeTals MHUHEpanooOpasyrolmx u

IFCOXHUMHYCCKHUX ITPOUCCCOB.

2. Mecro mucuuniannsl B crpykrype OOII BITIO

HNucuumnna «KpuctamuioxuMus» OTHOCUTCST K 4acTd  (PopMHUPYEeMOi
y4acTHUKaMu oOpa3oBaTenbHbIX OTHomeHWd broka 1 Moayns "KsanToBas
XUMUs. MOJIEKyIbl, MOJEKYJIIPHBIE CUCTEMBI U TBEPJbIC TEJlIa U U3y4yaercs B 7/
cemectpe crygeHTamu HarnpaieHHOCcTh 04.03.01. Xumusa (Ilpodunu noarotroBku
— Heoprannyeckass Xumusg W XUMHUS KOOPAWHALIMOHHBIX COEOWHEHUN. XUMHS
OKpY>Karollen cpejibl, XMMUUECKast SKCIIePTU3a U IKOJIOrndeckas 0€30MacHOCTb).

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

npodeccruoHnanbHoro 1ukia «KBanropast xuMus», «Heopranuueckas XuMus».



W3ydyeHne AaHHOW MAMCUMIUIMHBI HAmMpaBiIeHO Ha OCBOEHHE OOOOIIEHHBIX
TPYAOBBIX (PYHKIIUN

[IC «llemaror (memarorwueckas OEATEILHOCTL B cdepe JIOIIKOIHHOTO,
HayaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero ooOmero oOpa3oBaHU)
(BocmuTaTeNb, YUUTENh)» YTBEPKACHHBIN mMpukazoM Mwuntpyna Poccuu ot 18
okTsa0pss 2013 1. N 544 OTd - [Ilemarormueckas AeATEIBHOCTb IO
MPOEKTUPOBAHUIO U pealiu3alui 00pa30BaTEIBLHOTO MPOoIecca B 00pa30BaTEIIbHBIX
OpraHu3alUsIX JONIKOIHHOTO, HAYaIhbHOTO O0IIEer0, OCHOBHOTO OOIIET0, CPETHETO
oO1ero oOpa3oBaHus

Jlo wusyuenuss pgucuuiuivebl «Kpucramnoxumusi», CTYyAEHTHl JOJIKHBI
MOJIy4aTh 3HAHUA 110 OCHOBHBIM pa3jiejlaM MaTEMaTUKHU U (PU3UKH, a TAKKE APYTUX
XAMHWYECKUX JUCHUIUIMHBI, KOTOPBIE U3ydaroTcs Ha 1-2 Kypcax.

3HaHUs, YMEHUS U HaBbIKM, NPUOOpPETEHHBIE B TMPOIECCE H3YUYCHUS
JTUCHUTUTNHBL «KpUCTAIITOXUMUS» HEOOXOAUMBI JUIsl TITyOOKOTO OCBOCHHUS JPYTUX
XAMUYECKUX JUCHMIUIMH, a TakXKe JUCHUIUIMHBI MAaTEMAaTHYECKOTO H

CCTCCTBCHHOHAYYHOI'O IUKJIA.

3. TpeOoBaHUS K YPOBHIO OCBOCHHS COACPKAHUA TUCHUILIMHBI

B cootrBerctBun ¢ IIC «llemaror (memarormyeckas IeaTelIbHOCTH B cdepe
JIOIIKOJIBHOTO, HA4YaJlbHOTO OOIINEro, OCHOBHOTO OOIIEro, CpeaHero oO0IIero
oOpa3zoBaHusi) (BOCIUTATENb, YUYUTENb)» YTBEPKICHHbIM MpUKazoM MuHTpyaa
Poccun ot 18 oktsa6ps 2013 r. N 5445 Td - A/01.6 OOGmenenarorudeckas
bynkuus, A/02.6 BocnurarenvHas aestenbHocTh, A/03.6 Pa3BuBaromias
nestenbHOCTh, B/03.6 [lenarornveckas A€sITENBHOCTh MO peald3alliu MpoTrpaMMm
OCHOBHOTO W CpeJHero oomero oopa3oBaHusi, pe3yabTaTe OCBOCHUE AVCITUTUTHHBI
0OydJaroImuiics JOJDKEH:

obaoamov npogeccuoHaIbHbIMU KOMNEMEHYUIMIUL:

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

OoJee BHICOKOM KBaM(UKAIIHH;



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

COCIMHEHUH MO PyKOBOJICTBOM CIICIIUAITHCTA O0JIee BRICOKOM KBATU(DHUKAITIN

B PE3YIIbTATC U3YUCHUSA OTUCHHUIIIIMHBI CTYACHT OJOJIZKCH:

-3HaTh OCHOBHBIE JKCIICPUMEHTAIBHBIC METOIbl TMPUMEHSEMBIC JJIsi ONpPEICICHHUS
CTPYKTYpbl HEOPTaHUYECKUX COCTUHEHUH; XapaKTepUCTUKH BIHSIONIME HA PEaKIUOHHYIO
CIIOCOOHOCTh ~ XMMHMUYECKUX COCJUHEHHWH; TEeXHOJIOTUA TIPOMU3BOJICTBA HEOPraHHMUYECKHUX
COeMHEHU; 000pyI0BaHKE J1a00PaTOPUH | MIPABUJIA €TI0 IKCILTyaTalluu;

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

-BJIQJICTh HaBbIKAaMU palOOThl Ha J1A0OPATOPHOM OOOPYAOBAHUHU JJIsi yCTAHOBJIICHUS
CTPYKTYpbl HEOPTaHUYECKUX MAaTepUalioB; HCIOJIb30BAHUS KOMIIBIOTEPHBIX MIPOrpaMM U
SKCIIEPUMEHTAIBHBIX METOJOB JJIsi MOCTPOCHHUS XHUMHUYECKUX U CTEPEOXMMHUYECKHX (hopmyrn
COCIMHEHUN U JPYTruX BHUJIOB WIUIIOCTPATUBHOIO MaTepHalia; TeXHOJIOTUSAMU OIIEHKH HAay4HO-

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

4. Conep:kaHue ¥ CTPYKTYpa IMCHUIJIMHBI.

Tadmmuma 1. Copxepxanne mucuuIUiMHbL — «Kpucramioxumus»  nepedyeHb
OLICHOYHBIX CPeACTB M KOHTpoiupyeMbix kommnetenuuii (OIIK-2, TIK-1, [1K-4,
[1K-7).

Kon
KOHTP
ojiupye

HaumenoBanue vou
Ne Copaepxanue pasnena KomIe

pa3aena Temmu

u (nam
ee

4acTH)

HaumeHnoBaHue
OLIEHOYHOT'0 CPeACTBa




Bsenenue. IIpenmer U 3amaun | [1K-3; | KomnokBuym,
PeHTreHOCTpYKTYpH | KPUCTAJUIOXUMUH. Ouepku TECTUPOBAHHE,
bl aHanu3 ~ — | uctopud  kpucrtamioxumuu. | 1IK-4 (bpoHTATbHBIH
OCHOBHOM Kpucramnoxumus cpeau ompoc,
9KCIIEPUMEHTAJIbHBl | APYTUX HAyK O BEIIECTBE.
71 Meros | OcHOBHBIE aCIEKThI TpAKTHIACCKUC 1
KPHCTAJUIOXUMHUHU KPHCTAJUIOXUMHHU JabopaTopHbie
3aHATHS, IK3aAMEH.
3aKOHBI [lonsiTne cummerpumn. [1K-3; | KomnokBuym,
reOMEeTPUUYECKON 3aKpbIThIE ONEpaLUH U TECTHPOBAHHE,
KpUcTamorpaduu. | SIeMEHTHl CHMMETPHH. 1IK-4 (bpOHTATBHEI
Cummerpus CemelicTBa TOYEUHBIX TPy ompoc
MOJIEKYI. CUMMETpUU. MexyHapoiHas ’
CHUMBOJIMKA U CUMBOJIMKA TIpAKTHHCCKHE 1
lendanca. nabopaTopHbIE
3aHSATHUS, IK3aMEH.
[IpoctpanctBennas | [IpocTpaHcTBEHHAs pelIETKA. [1K-3; | KomnokBuym,
pelieTka u ['pynmsl Tpancnsum. TeCTHPOBAHHE,
kpucramnorpapudec | CUMBOIBI rpaneii u pebep 11K-4 (bpoHTATHBIH
KHE CUCTEMBI KpUCTaIIOB. TpaHCIsSIIMOHHbBIE ompoc
rpymnsl bpas. OcHOBHBIC ’
CBOICTBa KPUCTAIIIOB TpakTiHcckue 1
BBITEKAIOIIUE U3 PEIICTYATOTO JabopaTopHbIe
CcTpoeHus1. MakpOCKONMYECKUE 3aHATHS, SK3aMCH.
XapaKTEPUCTUKU KPUCTAJIOB.
Cummerpus Ocnogbl Teopuu rpynn. Tunsr | [1K-3; | KomiokBuym,
KpHUCTAJIJIOB Ipynn CHMMETPHH. TECTHPOBAHHE,
Knaccudukaiys To4euHbIX [1K-4 (bpOHTATHHET
rpynn. OTKpBITHIE ONEPALIUU U ompoc,
2JIEMEHTBl CHMMETPHH.
Cunronuu. 3aBUCUMOCTh TpAKTHHECCKIE 1
(HU3MYIECKIX CBOWCTB JabopaTopHbIe
KPUCTAJIJIOB OT UX CUMMETPUU 3aHATHS, YIK3aMEH.
OcHOBBI Judpakius peHTTeHOBCKUX [1K-3; | KomnokBuym,
PEHTTEHOCTPYKTYPH | Jy4yeil. MeTonbl perucrpamum. TeCTHPOBAHME,
Oro aHa/IM3a YCJ'IOPI/ISI Jlay». Ungekcet 11K-4 (bpoHTATBHE
CEpHUH y3JIOBBIX CETOK U ompoc,
MEXIIOCKOCTHBIE PACCTOSIHUSL.
VYpaBuenus bparra-Bynbda. TpaKTHHccKkue 1
PentrenodasoBblii aHaus. JabopaTopHbIe
OcHOBHBIE 3TaIlbl aHATN3a 3aHATHS, IK3aMEH.
CTPYKTYpBI KpUcCTaIa.
Onpenenenne pemieTky U
CUMMETPUHU KPUCTAIUTHUECKOM
CTPYKTYPHI
Onucanue u CrepeomeTrpuyeckas [1K-3; | Komnoksuym,
CHUCTEMAaTHKa KIaccupuKalus CTPYKTYp, TECTHPOBAHHE,

KPUCTANINICCKUX

KOOPJIMHAIIMOHHOE YHCIIO,




CTPYKTYP KOOPAMHALIMOHHBIN MOJIU3IP. [IK-4 | ¢poHTaANBHBIH
CTpyKTypHBIE €IMHULIBI ompoc,
Kpucraiuia. MOTUB CTPYKTYpBI. [PAKTHYECKHE 1
CrpyKTypHbIii UL nabopaTtopHbIe
[Tonusnpuyecknii MeTox
W30GPaKEHHS CTPYKTYD. 3aHATHS, IK3aAMEH.
Onucanue CTpyKTyp B TEpMax
LIAPOBBIX YIAKOBOK U KJIAJIOK.

7 | Xumuueckas cBs3b B | OOLIMiA B3TJIs1 HA IPUPOTY [1IK-3; | Komnoksuym,
KpHUCTaJlIaxX. XUMHMYECKOH CBSI3U B TECTUPOBAHHE,
Kpucramtoxumudec | kpuctamax. CucreMaTrka 1IK-4 (bpOHTATBHE
KM€ PaJinyCBhl. KPUCTAJNINYECKUX CTPYKTYp IO ompoc,

TUILy CBS3H.
IIPAKTUYECKHUE U
nabopaTtopHbie
3aHATHUS, FK3aMEH.

8 | Monnas moznens u CTpyKTypHBIE THUIIBI I1K-3; | KomiokBuyMm,
TCOpHA PCUHICTKH. KpUCTAJUNIMYCCKUX PCUICTOK C TECTUPOBAHUE,
DHeprus MOHHOM CBA3BI0. DHEPTHs 1IK-4 (bpOHTANBHBIH
KPUCTAIUIMYECKUX WOHHOW PELIECTKU. Y paBHEHUE ompoc
cTpykTyp. MonHbie bopna-Jlanae. [{ukn bopHa- ’
pagnychbl l'abepa. YpaBHenue TIpAKTHHECCKIC 1

Kamyctunckoro. JabopaTopHbie
Kﬂaccnq)pncaun;[: 3aHATUS, DK3aAMCH.
U30J€CMHUECKUE,

aHU30/1ECMUYECKHUE U

ME30J€CMUUYECKHUE CTPYKTYPHI.

Boga B cTpykTypax HOHHBIX

kpuctaioB. loHHbIE

panuycel. [TpaBuiia Marnyca.

dusnuecKue CBOMCTBa HOHHBIX

KpUCTAJIJIOB.

9 | KoBasienTtHas cBsi3b | OOBACHEHHE IPUPOIBI [1K-3; | KomnokBuyMm,

B KpuUcCTaJlIax. KOBJICHTHOM CBSI3U HA OCHOBE TECTUPOBAHUE,
Teopust teopun BCY u MOJIKAO. 11K-4 (bpoHTATBHE
HaIPABJICHHBIX HamnpaBneHHOCTh KOBaJIEHTHON ompoc
BaJICHTHOCTEM. CBSI3U M (pOpMa MOJIEKYJI. ’
KoBanenrarie Bo3MoxHOCTH npeickazaHus TIpakTHHCCKNC 1
PaanycCHl. reoMeTpUIecKoi GopmabI nabopaTopHbIe

MoJieKyn 1o ['niecnu. 3aHATHS, DK3aMEH.

KoBaneHTHbIE paguycChl.

dusnyecKue CBOMCTBa

KPUCTAJNINYECKUX CTPYKTYp C

KOBAJICHTHOU CBs3b10. CBSI3H,

IIPOMEXKYTOUHBIE MEXKAY

MOHHBIMU M KOBAJICHTHBIMHU.

CreneHb MOHHOCTH CBSI3U

10 | Meramnueckas Crpyxrypasle Tunsl. [Ipuanun | 11K-3; | KomtokBuywm,

CBsI3b. 30HHAA

IJIOTHEUILIEH YIIAaKOBKH.

TECTUPOBaHUE,




JHEpreTuyecKas OHeprus MeTalIIN4eCKUX [1K-4 | ¢ppoHTaNBHBIHA
CTPYKTypa cTpyKTyp. Tumsl ompoc,
KpUCTaJljia. B3aUMO/ICHCTBUS METAJIIOB NpaKTHYECKHE 1
WNuTepmeraminyeck | Apyr ¢ APYroMm. 1a6OPATOPHEIC

Y€ COCIMHEHUSI. Meramueckue pagnychl.

Merammueckue [Iepexo OT METAIIIMYECKOH K 3aHATHA, SK3AMCH.

pasuycel KOBAJIEHTHOMU CBSI3H.

11 | U3omopdusm. Tunsl | DMnupuyeckue npaBuia [1K-3; | KomnokBuym,

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

Knaccudukanus I1K-4 (bpOH-TATBHBIA
nzomopdusma. OCHOBHBIE ompoc
(bU3UKO-XMMHUYECKHE U ’
TEPMOJIMHAMUYECKHUE TIpAKTHHCCKHE 1
[PUHIIMITBL TEOPUH 1abopaTopHbie
n3omopdusma. Tepubie 3aHATUSA, JK3aMEH.
pactBopsl. [Ipenen
n30MOp(HON 3aMECTUMOCTH U
MOpP(OTPONTHSI.
12 | [Honmumopduszm u Knaccudukanms I1K-3; | KomnokBuywm,
MOJIUTUTTU3M nonumopduzma. dazoBeie TECTHPOBAHHE,
nepexonsl. CBa3b I1K-4 (bpOHTATHHETA
TEPMOAMHAMHYECKUX CBOWCTB ompoc,
CO CTPYKTYypamu
oTMMOP(HBIX MOTU(DHUKAITUH. TIpaKTHICCKHC 1
TIOMATHIINM. nabopaTtopHbIe
3aHATUS, IK3aMEH.
13 | PeanbHbIC Bo3nukHOBEHHE U POCT [1K-3; | KonnokBuym,
KpucCTaJlJibl. KpuCTaJlJIOB. Crioco0Ob1 TECTUPOBAHUE,
Jucnokanus 0o0pa3oBaHMs KPUCTAJLIIOB. ITK-4 (pOHTANBHBI
JleexTrl cTpoeHust onpoc
KpucTayioB. /Juciokanuu. ’
MPaKTUYECKUE U
nabopaTopHbIe
3aHATUSA, DK3aMEH.
14 | Kpucrammoxumuuec | Kpucrammoxumuueckue [1K-3; | KomnokBuym,

KHe CTPYKTYPBI METAJIJIIOB (M€/Ib, TECTUPOBAHHE,

3aKOHOMEPHOCTH B | MarHmii, o-’KeJeso). 11IK-4 (bpOHTATBHBIIA

MEPUOIUYECKON CTpyKTypbl OMHAPHBIX ompoc

cucTemMe coenunenuii (AB). Knactepst ’

.U Menzencena MPaKTUYECKUE U
nabopaTopHbIe
3aHATUS, DK3aMEH.

Baxneiimne CTpyKTYypHBIH THII. [1K-3; | KomnokBuyM,

CTpYKTypHBIE TuIbl | [lepoBckuTa, IIMTUHETH. TECTHPOBAHHE,

TEPHAPHBIX DeppuThL. 1IK-4 (bpOHTANHBIH

COCTMHECHUI
orpoc,

MPAKTUYCCKUC U




nabopaTopHbIe

3aHATHUS, SK3aMCH.

TpOiHOM cBsi3eil. BaneHTHbIE
YTJIBI.

CumMeTpust MOJIEKYII.
[IpaBuno Kuraiiropoackoro.
CTpyKTypHBIE KJIacChl.
3aBUCHUMOCTh MTOTEHITUATBHOM
SHEPTUU OPTaHUYECKOTO
KpUCTaJJIa OT CTPYKTYPHBIX
MapaMeTpoB.

Kpucramnoxumus CtpoeHune CUIINKaTOB. [1IK-3; | Komnoksuym,
CUJIMKATOB Knaccudukanus ctpyktyp TECTUPOBAHHE,
[1K-4 .
CUJIMKATOB. 321BI/ISI/IMOCTB (bpoHTANBHBI
(bu3MUYECKUX CBOWCTB
ornpoc,
CUJIMKATOB OT UX CTPOCHUS.
MIPAKTUYECKUE U
[IpupoiHbIE M1 CUHTETHYECKUE p
LLCONTHTHI nabopaTopHbIS
3aHATUS, YK3aMEH.
Opranuueckas Crepeoxumusi OpraHu4ecKux [1K-3; | KomnokBuym,
KpUCTAJNIOXUMMUSL. MOJICKYIIL. I[J'H/IHa BaJICHTHBIX TECTUPOBAHUE,
i [1K-4 .
CTpyKkTypa )KUIKHX | CBA3EH. HpOCTpaHCTfeHIjaH bpoHTANBHBII
KpUCTAJIJIOB KOH(UTYypaIus, IBOMHON U
p urypauus, 1 ompoc,

IMPAKTUYCCKUC U
nabopaTtopHbIe

3aHATHA, DK3aMCH.

CTpyKTypa AUCUMILIMHBI:

Taoauna 2. O01mast Tpy10eMKOCTb JUCUMILJIMHBI COCTABJIACT 4 3aueTHbIE
enuHuIbl (144 axaneMUYeCcKHX 4acoB)

Bup padorsl

TpyroeMKocTh, 4acos,

Homep cemecTpa Ne 8

O01mas Tpy10eMKOCTh (B Yacax) 144
KonTakTHas pabora (B yacax): 75
Jlexuuu (JI) 15
[TpaxTrueckue 3anstus (I113) 30
Cemunapckue 3ansatus (C3) 0
JlaGopatopusbie pabotsl (JIP) 30
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Bup pa6orsl

TpynoemkocTsb, 4acos,

Homep cemecTpa Ne 8

CamocrosiTesibHas padora (B yacax): 42
KonTponbras padota (K) 22
CamMmonoaroToBka 20
KypcoBas padora 0
IHoaroroBka u Npoxo:xkaeHue NPOMeKYTOUHOH | 27
arrecTanuu

Buj MTOroBOro KOHTpoOJIst IK3aMeH
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JleKIIMOHHBIE 3aHATHSA

Taoauna 3. JleknuoHHbIE 3aHATHSA

Ne | Tema Coneprkanue

1 2 3

1 Brenenue. [Ipenmer u 3aaun KpuctamoxXumMuud. O4epKu UCTOPUHU
PeHTreHoCTpyKTYpHBIH kpucrauioxumuu. Kpucramuioxumus cpeau  Apyrux
aHaJIN3 - OCHOBHOH | HayK 0 BELIECTBE. OcHoBHbIE ACIIEKTBI
OKCIIEPUMEHTAJIBHBIA METOJ | KPUCTAIUNIOXUMUU
KPUCTAJTIOXUMHUH

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

[lendmnuca.

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

MakpOCKOIIMYECKHE XapaKTEPUCTUKH KPUCTAILIOB.

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

5 OcHoBBI Judpakuuss ~ pEeHTIeHOBCKUX  JIy4eil. Meroasl
PEHTIEHOCTPYKTYPHOTO peructpauuu. Yciuosus Jlays. MHpekcel  cepuit
aHanusa Y3JI0OBBIX CETOK M MEKIUIOCKOCTHBIE PAaCCTOSHUSA.

VYpaBHeHUs Bbparra-Byneda. Pentrenodazonslit
aHanu3. OCHOBHBIE JTambl aHalu3a CTPYKTYpPHI
kpuctayina. OrnpeneneHue pemerku W CHUMMETPHUH
KPUCTAJUIMYECKON CTPYKTYPHI

6 | Onucanne u cucrematuka | CrepeoMerpuyueckas KJaccuuKanus CTPYKTYP,

KPUCTAJUIMYECKUX CTPYKTYP | KOOPAUHALMOHHOE YUCIIO, KOOPAMHALIMOHHBIN
nosmdap. CTpyKTypHBIE €IMHHLBI KpucTtaina. Mortus
cTpykTypbl. CrpykrypHslii Tun. Iloausapuueckuii
MeToA M300paxeHus cTpykTyp. OmucaHue CTpyKTyp B
TepMax IIAPOBBIX YIAKOBOK M KJIAJIOK.

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

8 HNonnas Mozens u teopus | CTpyKTYpHBIE THUIIBI KPHUCTAUIMYECKUX PEHIETOK ¢
PELIETKU. OHeprus | HOHHOW  CBSA3bIO.  OHEpPrHsT  HMOHHOM  pPELIETKH.
KPHUCTAJUIMYECKUX VpaBuenne bopna-Jlanme. Iukn  bopna-T'aGepa.
CTPYKTYP. WNonnsle | YpaBHenue KamyctuHckoro.
paanychl Knaccudukanus: nzogecMuyeckre, aHu30/1eCMUUECKHE

U ME30JIeCMUYECKHE CTPYKTypbl. Boma B cTpykTypax
WOHHBIX KpucTawioB. Wouubie paamychl. I[lpaBuna
Marnyca. ®u3nueckue CBOINCTBa HOHHBIX KPUCTAJLIOB.
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9 | KoBaentHas  cBsi3b B | OObsACHEHHE NPUPOABI KOBAJIEHTHON CBSI3M HAa OCHOBE
KpHCTaJIax. Teopus | reopun BCY u MOJIKAO.

HaIIPaBJICHHBIX HanpaBieHHOCTP KOBaJGHTHOM CBs3M U (opma

BaJICHTHOCTEH. MOJIEKYII. Bosmoxnoctn IIPEICKA3aHUs

KoBaseHTHbIE palyChl. reoMeTpuueckoil ¢opmbl Moiekyn no [mimnecnu.
KoBanentuole  paguycel. @u3M4YecKHe  CBOWCTBA
KPUCTAIJIMYECKUX CTPYKTYp C KOBAJIEHTHOW CBS3bIO.
CBs3u, NPOMEKYTOYHBIE  MEKIY HOHHBIMH H
KOBaJIeHTHbIMU. CTENEHb HOHHOCTH CBSI3U

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

MeramndecKkue panycsl

11 | Uzomopdusm. Tuns! | OMnupudeckue IpaBuiIa u3zomopdusma.

TBEP/bIX PACTBOPOB. Knaccudukanuss m3omoppuszma. OcHOBHBIE (DU3HKO-
XMMHUYECKHE U TEPMOAMHAMUYECKUE TIPUHLIUAIIBI TEOPUU
nzomMopduszma. TBepasie PacTBOPBL. IIpenen
U30MOP(HOI 3aMECTUMOCTH U MOP(POTPOMHSL.

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

noauMopdHbIX Mogudukanuid. [TomuTunmsm.

13 | PeanbHble Kpuctamisl. | BosHukHoBeHne u  poct  kpucramwioB. CrocoOsl
Jucnokanus oOpa3oBanusi  KpuctauioB.  JledekTsl  cTpoeHUs

KpucTtajos. Jluciokanuu.

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

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

16 | Kpucramioxumust Crpoenne cuinukaroB. Kiaccudukamuss  cTpykTyp
CUJIMKATOB CWJIMKATOB.  3aBUCHMOCTb  (PU3MYECKHX  CBOWCTB

CWIMKaTOB OT MX cTpoeHus. Ilpupomnele u
CUHTETHYECKHE LIEOJIUTHI

17 | Opranuueckas Crepeoxumusi  OopraHmdyeckux  Mousiekyid.  JlnuHa
KPUCTAJITIOXUMHUSL. BaJIGHTHBIX cBs3eil. [IpocTpaHcTBeHHAs KOHpUTypanus,
Crpykrypa JKUJIKUX | IBOMHOM U TPOWHOMU CBsi3ed. BaleHTHBIE yTIbI.
KpHUCTAJIJIOB Cummerpus Mmonekyn. Ilpasuno Kwuraitropoackoro.

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

No HanmeHnoBanue TeMbl Copnepxanue
1 2 3

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

2] Kiaccel 1 CHHTOHUU PaccmarpuBatorcs 32 BUIA
KpucTayioB. O603HaueHue cummeTpuun. Pa3Ouparorcs NpUHLIMIIGI,
KpUCTAJUIOrpAPUIECKUX JeXallhue B  OCHOBE  IOCTPOCHHUS
KiaccoB (BuI0B). PemeTku MIPUMEHSIEMBIX CUCTEM 0003HAYEHUS.
bpass. Pemenue 3amay.

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

PeanpHbIl KpUCTAILIL.
Jncnokanusi.

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

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

UCCJIEI0BAHMUS U30MOpP(HBIX u
NOJUMOP(HBIX PEBPAIICHUN.

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

7, Kpucramnoxumust TpOMHBIX CrpykrypHble Tumbl. CTpYKTYpPHBIE THIT

COEIMHEHUN

MEPOBCKHTA, WINHUHENU. DEPPUTHI U UX
TEXHUYECKOE 3HAUYCHUE.
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Tab6auna S. JlaGoparopHble 3aHATHS

No HanmeHnoBanue TemMbl Conepxanue

1. | OcHoBbl peHTrenocTpykrypHoro | I[To qanHoit TemMe pazpabaThiBaeTCs
aHaJu3a KPUCTAIJIOB. Y PaBHEHHE | aTOMHAsl CTPYKTypa KPUCTAJLIOB,
Opera-Bynbda. MeTo bl ANEKTPOHHAs CTPYKTypa
pentredHorpadguu. OnpenenaeHue | KpUCTAIUIMYECKOUN pelieTKy, a
napaMeTpoB peleTKU. Pemenne | Takyke MEeTObl HCCIEN0BaHUS
3ajad. KPHUCTAJUTMYECKOTO BEIIECTBA.

2. | Kpucramnoxumus CrpoeHue OpraHm4ecKuxX MOJEKYJI.
MOJIEKYJISIPHBIX BELIECTB. CtpoeHre NOoJTUMEPHBIX BEUIECTB.
CtpykTypa KUAKAX KPUCTAILIOB. | BakHelue CTpyKTypHBIE KJIaCCHhI.

3. | Kpucraimoxumus CHIMKaTOB Crpoenue. Knaccudpukanus

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

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

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

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

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

Tabauna 6. CamocTosiTe/IbHOE H3Yy4YEeHHE PA3/AeI0B AUCHHIIMHBI

No

CopeprkaHue caMOCTOSITEIbHON PabOThI

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

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

3 NoHnass  Mozenb  CTPYKTypel  KpuctajuioB.  Pacnpenenenue
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AJIIEKTPOHHOM TUIOTHOCTH M XUMHUYECKAasl CBSI3b B TE€TEPOIOJISPHBIX
KpPHUCTAJUIAX CO CTPYKTYPOI IIMHKOBON OOMaHKH M KAMEHHOM COJIU

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

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

6 TBepable pacTBOPHI.

5. Ol_leHO‘IHLIe mMaTepuaJabl AJd TEKYLIETro u pyﬁemnoro KOHTPOJIsA
yYcneBaeMoCT 1 HpOMe)I(yTOqHOﬁ arTrecranmmu

5.1. 3apanus 1Jis TeKyuero KOHTpoJs (KoHTpoupyemas komnerenuus [1K-3; [TK-4):

1. KoaaoxkBuym
Bonpocel Kk peidTHHroBo# TOuKe Nel

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

3.CTpyKTypHBId  aHamM3  KaKk  OCHOBHOM  DKCIIEPUMEHTAIbHBIN
KPUCTAJUIOXUMUH

4. Kpucrammueckoe coctosiHue. OnpeneneHue MOHIATUS «KPUCTAILD.

5. OcHOBHBIE TapaMETPbl KPUCTAIINYECKUX PEIETOK.

6. DnemeHTapHas siueiika. bazuc pemerku.

7. IloHsAiTHE CUMMETPUHU B KpUCTAJIAX.

8. Cunronuu kpucrtamion. Pemerku bpass.

9. Onepanuu CUMMETPHS KPUCTAIIIOB

10. IIpocTpaHCTBEHHBIE TPYNIIBI CAMMETPUHU.

11. CumMeTpus INIOTHEUIIMX MIAPOBBIX YIAKOBOK U IJIOTHBIX KIIAJI0K
12. IImOTHOCTH ABYMEPHOM M TPEXMEPHOU IIAPOBBIX YITAKOBOK

13. Cnoco6b1 0003HaUECHUS MIJIOTHEHIIINX YITaKOBOK

14. Buaipl ¥ 4UCJI0 MYCTOT B IJIOTHEMIIINUX YITAKOBKAX U TUIOTHBIX KJIaJKaxX
15. KpucTanibl ¢ MOHHOM CBA3BIO.

16 KpucTamibl ¢ KOBAJICHTHBIM THUIIOM CBSI3U (ATOMHBIE KPUCTAIIBI).

17. IlonspHelil TUN CBA3U. MONEKYISIPHBIE KPUCTAJUIBIL.

MCTOJ
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Bonpochl k peiiTuHroBoi Touke Nel

1. MeTtannuyeckuii TUIT CBSI3H.

2. DHeprusi KpUCTAITNYECKOU PEIIeTKHU.

3.3aBUCUMOCTh (PUBUKO-XMMUYECKHX CBOMCTB TBEPJBIX BEIIECTB OT
XAMHUYECKOU CBSI3HM B KpHCTAJLIaX

4. DJIEKTpUUECKHUE CBOMCTBA

5. OnTuyeckue cBOMCTBA

6. KoBkocTh MeTamios

7. CnnaitHOCTb

8.KoaduimeHTs MEXaHUYECKOTo CHKaTUsl U TEPMUUYECKOTO PACIIUPEHUS
9. TBepmocTh U TeMIEpaTypa IJIABICHUS

10. O6pazoBaHue KPUCTALIIOB B IPUPOJIC

11. ITpruuHb ¥ ycaoBust 00pa30BaHUs KPUCTAIIIIOB

12 MexaHu3Mbl pocTa KPUCTAIIIOB

13. ®opmbl pocTa KpUCTAILIOB

14. JleexTbl KpUCTAILIOB.

15. Jlucmokauuu

16. DkciepruMeHTaAIbHBIE METO/IbI UCClieIoOBaHus TuhPy3un

17. MexxnyHapoHas Kiaccuukanus 1o rpymnmnam CTpyKTyp.

18. OCHOBHBIE CTPYKTYPHBIE THUIIBI.

19. SIBnenue noaumopdusma.

20. ®azoBble NEPEXOIbI IEPBOTO U BTOPOTO PoOjia

Bonpocsl k pedTHHroBO# TOuKe Nel
1. CtpykrypHas kiaaccuuKaius NoJuMOpPHBIX TEPEXO0B

2. IlpeBparieHusi ¢ ”BMEHEHHEM MEPBOM KOOPIAMHALIMOHHOU cephl.

3. [IpeBparienns ¢ ©3MEHEHUEM BTOPOM KOOPAUHAIIMOHHOMN Chephl

THIIA
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4. BausiHue TemMneparypsl U JaBJI€HUS HA KPUCTAIUIMYECKYIO CTPYKTYPY

5. Nzomopduzm.

6. @akTOpPHI, BIUSIONIKE HA TIPEIebl H30MOP(GHBIX 3aMeIICHU

7. I3ydeHne KpUCTALINYECKUX CTPYKTYP MUHEPAJIOB

8.CTpyKTypHbIE MOJIETTU MUHEPAJIOB

9. CtpykTypHOE pazHooOpa3ue U pacCpoOCTPaHEHHOCTh CUJIMKATOB B MPUPOJIE

10. I'maBHast KOHUENIMA KPUCTALUIOXUMHUU CUIIUKATOB

1. KpPICTaJIJIOXHMI/I‘IeCKa}I KJIaCCI/I(bI/IKaHI/ISI CHJIMKATOB

12. HoBble 11€0IMTON0100HbIE MaTEPUATIBI

13. Hutpuaocunukatsl

14. CpaBHUTENbHAS KPUCTATIOXUMUS CUITUKATOB

15. CranoBneHue S3KCIEPUMEHTAIIBHON OPTraHUYECKON KPUCTAILNIOXUMUN

16. TGOPGTI/I‘IGCKa}I OpraHu4CcCKasa KpUCTAJLIOXUMHAA

17. CtpykTypa OpraHu4e€CcKoro Kpucrauia

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

VYcTHBIN onpoc ABJISIETCS OJTHUM U3 OCHOBHBIX CIOCOOOB yuéTa 3HAHUU 00Yy4aromerocs
no aucuumiuHe «Kpucrammoxumus». Pa3BEpHYTHI OTBET CTYyJIEHTa AOJKEH IPEACTaBIATh
co00¥ CBSI3HOE, JIOTHYECKH MOCIEA0BATEIbHOE COOOIICHHE Ha 3aJaHHYIO TEMY, MTOKa3bIBaTh €ro
YMEHUE IPUMEHSTH ONPEACIICHHUS.

B pesynomame ycmmoco onpoca 3HaHus, 00yuarOwecoca OUEHUBAIOMCA NO
cnedywuenl wKane:

3 banna, CTaBUTCS, €CIU OO YUAIOIIHICS:

1)

2)

3)

2

MOJIHO M3JaraeT M3Y4YeHHBIM Marepuan, MAa€T MpaBUIBHOE ONpPENEIEHHOE
SKOHOMHYCCKHUX ITOHSITHIH;

oOHapyXMBaeT MOHMMAaHHE MaTepuana, MOXeT OOOCHOBAaTh CBOM CYXKACHHUS,
MPUMEHUTH 3HAHUS HA MPAKTHKE, TPUBECTH HEOOXOIUMBIC MPUMEPHI HE TOJIHKO TIO
yueOHUKY, HO U CAMOCTOSITEIbHO COCTaBJICHHBIE;

W3JIaraeT Marepuai TMOCJIeIOBAaTEIbHO W TMPABUIBHO C TOYKHA 3PEHHS HOPM
JUTEPATYPHOTO S3bIKA.

oanna, CTaBUTCS, €cli OOydJaromuiics Ta€T OTBET, YAOBICTBOPSIOMIUA TEM Ke

TpeOoBaHUsAM, 4TO | JUIs O6amia «1», Ho gomyckaeT 1-2 ommOKu, KOTOPhIE caM e HCIPABISET, U
1-2 HepouéTa B MOCIEIOBATEILHOCTH | SI3IKOBOM O(OPMIICHUH U3JIaraeMoro.

1 6ann, craBuTCs, €CiyM OO0yYaromuiicss 0OHApyKUBAaeT 3HAHWE U TTOHMMAaHHWE OCHOBHBIX
MTOJIOKEHUH TaHHOHN TeMBI, HO:

1)
2)

H3JIarac€t MaTCpurajl HCIIOJIHO U JOITYCKACT HCTOYHOCTH B OIIPCACIICHUN HOHHTHﬁ;
HE YMECT AOCTATOYHO FJ'IY6OKO n J0Ka3aTCJIbHO 000CHOBAaTbL CBOM CYXKIACHUA U
IMPUBCCTHU CBOU ITPUMCPHBI;
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3) wu3maraeT Marepuan HEMOoCJIeIOBAaTEILHO W JIOMYCKAaeT OIMMOKH B S3BIKOBOM
0(OPMIICHUU U3TIATraeMOTo.
0 6annoe, craBuTCA, €Clid OOYYAIOIIMICSA OOHApYXKMBAaeT HE3HAHHWE OOJBIIEH YacTh
COOTBETCTBYIOIIIETO pa3jelia H3y4aeMoro Marepuana, J0MycKaeT omuoOKe B (pOopMyIHpOBKE.
bamnbr «3», «2», «1» MOTYT CTaBUTBHCS HE TOJIBKO 3a €IMHOBPEMEHHBIM OTBET, HO U 3a
paccpeioTOUYeHHbIH BO BPEMEHHU, T.€. 332 CyMMY OTBETOB, JIaHHBIX CTYJCHTOM Ha MPOTSIKEHUU
3aHATHUS.

5.2. TunoBbie BONPOCHI JJIAA CAMOCTOATEILHOI0 H3Yy4YeHHUs1, KOHTPOJMpyeMas
koMmneTeHuus (IK-3; I1K-4)

3aganme 1. IIpoctpanctBeHHble  rpynmbl.  Onmcath — pacnpeieicHue
MPOCTPAHCTBEHHBIX TPYNI IO CHHIMOHUSAM W BujaMm (Kjaccam) CHMMETPHH.
Pemenue 3agau

3ananme 2. PeHTreHOCTpYKTYpHBIN aHanu3. Tpu MeToaa peHTreHorpaguu: MeTo
JIAYD, wmeton BpamieHuss M METOJ mopomka ¢oTtorpa@uueckuii u
Tu(dPaKIIMOHHBIE METO/IBI PErUCTPANU JU(PAKIIMOHHBIX JTy4YeH.

3aganue 3. lonHasg wMoxenb CTPYKTypbl KpHUCTawioB. Pacrnpenenenue
JIEKTPOHHOM TUIOTHOCTH M XMMHUYECKasl CBSI3b B ETEPOIOJIIPHBIX KpHCTAILIaX CO
CTPYKTYPOU LIMHKOBOM OOMaHKU U KAMEHHOM COJIH.

3ananue 4. KoopauHanmoHHBIE CTPYKTYpbl coenuHeHud AB, cTpykTypa
IJIAaBUKOBOIO IITIATa U €€ MPOU3BOIHbIE. ONKCcaTh XUMUYECKYIO CBSI3b B KPUCTAILIE
B OJIHORJIEKTPOHHOM MPUOJINKEHUH.

3apanme 5. CTpykTypa cO CBSI3IMH METaNI-METaJUL: a) CTPYKTYPHI C IJIOCKUMHU
KOMILJIEKCAMH, 0) CTPYKTYPBI C OKTa3APUYECKUMHU KJIACTEPAMHU.

3amxanue 6. TBepabie pacTBOPBI.

Kpumepuu ¢popmuposanusa oyenok no 3a0anuam 011 CAMOCHOAMENbHOU pPAdombl
cmyoenma (munogvie 3a0auu):

«omauuno» (3 Oamna) - oOywarommiics TOKa3al TIIYOOKHME 3HAHHsS MaTepuana To
MIOCTABJICHHBIM BOIIPOCAM, TPaMOTHO, JIOTHYHO €r0 M3JIaraeT, CTPYKTYPUPOBAII U JIe-TATU3UPOBAI
uHpopManmoo, u30eras MpPOCTOro MOBTOPEHUs WHPOpPMAIMKM M3 TEKCTa, WHQpOpMalMs Mpen-
cTaBJieHa B iepepaboTaHHOM Bujie. CBOOOIHO UCTIOIb3yeT HEOOXOAUMBbIE (POPMYJIBI TP PELLIEHUH
3a1a4;

«xopouwio» (2 6amna) - 00yJaroIMiicst TBEPO 3HAET MaTEpHall, TPaAMOTHO €T0 U3JiaraeT, He
JIOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B MPOIIECCE PEIICHUS 3a/1ay;

«yooenemeopumensvno» (1 6amn) - oOydaromuUics UMEET 3HAHUS OCHOBHOTO MaTepuaia
10 TIOCTABJICHHBIM BOIIPOCAM, HO HE YCBOMJI €T0 JieTasleil, JOMyCKaeT OTJeNbHbIe HETOUHOCTH MPH
pEIICHUH 33]1ay;

«neyooenemeopumensvho» (0 6amioB) — oOyyaromuiics JIomyckaeT rpyoble OIIMOKU B
OTBETE Ha TIOCTABJICHHBIC BONPOCHI U IIPH PEIICHUH 33129
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5.3. Tunoevie 3a0anus na KoanioKkeuym (Konmpoaupyemas komnemenuus I1K-3;
IIK-4):

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

IIpome:xxyTouHnas arrectanus 1 pedTHHroOBasi TOYKA

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

3.CTpyKTypHBId  aHanuM3 Kak  OCHOBHOM  JKCIEPUMEHTAIBHBIA  METOA
KPUCTAJUIOXUMUHU

4. Kpuctaimmueckoe cocrosiHue. OnpeneneHue NOHATHS «KPUCTAILID.

5. OcHOBHBIE TapaMETPbl KPUCTAIINIECKUX PEIETOK.

6. DnemeHTapHas siueiika. bazuc pemerku.

7. IlonsATHE CUMMETPUH B KpUCTaJUIaX.

8. Cunronuu kpucramwios. Pemerku bpass.

9. Onepanuu CUMMETPHS KPUCTAIIIIOB

10. IIpocTpaHCTBEHHBIE TPYNIIBI CAMMETPHUHU.

11. CumMeTpys IUIOTHEUIIMX IAPOBBIX YIAKOBOK U IJIOTHBIX KIIAJI0K

12. IInOTHOCTH ABYMEPHOU U TPEXMEPHOU IIAPOBBIX YIIAKOBOK

13. CriocoOb1 0003HaYEHHUS TJIOTHEUIIINX YITAKOBOK

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

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

17. IlonspHelil TUN CBA3U. MONEKYISIPHBIE KPUCTAJUIBIL.

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

2. DHeprusi KpUCTAINYECKOW PEIIETKH.

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

4. DnekTpuuecKue CBOMCTBA

5. OnTuyeckue cBOMCTBA

6. KoBKOCTH METaIIIOB

7. CmaitHOCTh

8.KoaduimenTs MEXaHUYeCKOro CKaTusl U TEPMUUYECKOTO PaCIIUPEHUS
9. TBepnocTh U TeMIepaTypa IJIaBICHUS

10. OOpa3zoBaHue KpUCTALIOB B MPUPOJIE

11. ITpuuuHbI ¥ ycaoBusi 00pa30BaHUs KPUCTAILIIOB

12 MexaHu3Mbl pocTa KPUCTAIIIOB

13. ®opmbl pocTa KpUCTAILIOB

14. JlepeKTbl KpUCTAILIOB.

15. Iucinokauuu

16. DxcniepuMeHTaAIbHBIE METOIbI UCCIIeIoOBaHUs TudPy3un

17. MexxnyHapoHas Kiaccuukanus 1o rpymnmnam CTpyKTyp.

18. OCHOBHBIE CTPYKTYPHBIE THIIBI.

19. SBnenue nonmumopdusma.

20. ®a3oBbIe IEPEXOABI MEPBOTO U BTOPOTO poaa

IIpome:kyTouHas arrectaums 3 peiTHHIOBAs TOYKA

1. CtpykrypHas kjaaccuuKaius NoJuMOpPHBIX TEPEXOI0B

2. IIpeBparnieHusi ¢ ”BMEHEHHEM MEPBOM KOOPIAMHALMOHHOUN cephbl.

3. [IpeBparienus ¢ ©3MEHEHUEM BTOPO KOOPAUHAIIMOHHOM Chephl

4. BnusgHue TeMIIEpaTypsl U JAaBJICHUS HA KPUCTALIMYECKYIO CTPYKTYPY

5. M3omopdusm.

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

7. I3ydyeHune KpUCTALIMYECKUX CTPYKTYP MUHEPAJIOB

8.CTpyKTypHBIE MOJIETIN MUHEPAIIOB

9. CTpykTypHOE pazHOOOpa3ue U pacupOCTPAHEHHOCTh CHJIMKATOB B MPUPOJIE
10. I'maBHast KOHIENIMS KPUCTANIOXUMHUM CUIINKATOB

11. Kpucramioxumuueckas KiacCU(pUKalus CUINKATOB

12. HoBbl€ IEOAUTONOAOOHBIE MaTEPUATIBI

13. Hutpuaocunukatsl

14. CpaBHuTENBHASI KPUCTAIUIOXUMUS CUITUKATOB

15. CranoBneHue S3KCIEPUMEHTAIBHON OPTraHUYECKON KPUCTAILNIOXUMUN
16. TeopeTnueckas opraHn4ecKasi KpUCTAIIOXUMHSI

17. CTpykTypa OpraHM4ecKoro Kpucrauia

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

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

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

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

(3-0 GamoB) — craBUTCA 32 pabOTY, €CIIM YKCIIO OIMIMOOK U HEJIOYETOB MPEBHICKIIO HOPMY ISt
OLIEHKH 3 WM TMPaBUJIBHO BBINOIHEHO MeHee 2/3 Bcel paborhl. OOywaroluiics JAaeT HEBEPHYIO
OLIEHKY CHUTYaIuH, pereHo menee 50 % 3amgad.

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

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

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

+: 3aBUCUMOCTb BHYTPEHHEN CTPYKTYPbI U (PU3UUECKUX CBOMCTB KPUCTAJIIOB OT
XUMHUYECKOTO COCTaBa

-2 COBPEMEHHOE COCTOSIHUE TEOPHUH JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI

-: TEOPETUYECKYI0 MHTEPIPETALNs CBOMCTB U PEAKIIUN BCEX AIEMEHTOB M BCEX UX
COeIMHEHUN

-1 BEIIECTBA U UX IIPEBPALLCHHUS

I:

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

- nd=2dcos®

. nA=2ysin O

- nl=2&cos®

I:

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

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

+: KJITacCU(PUKALUU KPUCTATUTMUYECKUX CTPYKTYP

-: THOpUIU3AIIMU ATOMHBIX OpOUTaien

I:

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

: DJICKTPOHHASI CIIEKTPOCKOIUS

-: IMP

: TPaBUMETPUS

I:

S: OcHOBHBIE OCOOEHHOCTH, T.€. CBOMCTBA KPUCTAIUIMYECKOTO BEIIECTBA
ONPENENSAIOTCA:

+: F€OMETPUYECKH NMPABUIIBHBIM PACIOJI0KEHHEM B IPOCTPAHCTBE 3JIEMEHTAPHBIX
yacTuil (aTOMOB, HOHOB, MOJIEKY)

-: TPEXMEPHO-NIEPEOINYECKUM BHYTPEHHUM CTPOCHHUEM

- HAJIMYHUEM TUTOCKUX TPaHEN

-1 COBOKYITHOCTBIO Y3JIOB PACIOJIOKEHHBIX B INIOCKOCTH

Kpumepuu ¢hopmuposanun oyenox no mecmosvim 3a0aHuam:
(6 OamnoB) — moaydarOT OOydYaroIIMEecs C TMPaBHJIBHBIM KOJMYECTBOM OTBETOB Ha
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TecToBbIe BONpOockl. BrimoaneHno 100 % npenokeHHbIX TECTOBBIX BOIPOCOB;

(5 GammoB) — momydaroT oOyyaromuecss C NPABWIBHBIM KOJIMYECTBOM OTBETOB Ha
TecToBbIe BOMpockl — 80 —99 % oT o6miero oobeMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

(4 OGamma) — monydarOT OOydYarOIIUecs C TMPABUIBHBIM KOJHMYECTBOM OTBETOB Ha
TecToBbI€ BOMPOChl — 60 —79% oT o011ero o6beMa 3aJaHHBIX TECTOBBIX BOIPOCOB;

(0 6amoB) — mony4arOT 0Oy4YarOIIMECs TPABUIBLHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
Borpockl — MeHee 40-59 % oT o6miero oobeMa 3aIaHHBIX TECTOBBIX BOIIPOCOB.

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

4)

1. Ilpenmer M 3amauM KPUCTAIUIOXMMHUH. PEHTTEHOCTPYKTYPHBIM aHalu3 —

OCHOBHOM IKCIIEPUMEHTAIBHBINA METOJ KPUCTAIIIOXUMUH.

Judpakuust peHTreHOBCKUX Jiyueil. MeToasl peructpauuu AuppakiiuOHHbBIX

ny4den. Ycmosus Jlayn.

CummeTpus KpucTtaiuioB. DneMeHTsl cumMerpuu [ u 11 pona.

Tunst uzomopdusma. Ipenen nsomopduoit 3amMmecTuMocT U MOPGOTPOTIHSL.

MexnyHaponHas cuMBoJIMKa U cuMBouvka lllendiuca.

DHeprus peleTk HOHHBIX KPUCTAIUIOB.

Kpucramn. Kpucramueckas pemerka.

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

3aKOH palMOHAIbHBIX OTHOLIEHUH apamMeTpoB. CUMBOJIBI TpaHel U pedep

KPUCTAJLJIOB.

10.Kpucranisl ¢ koBaJeHTHOM cBsi3bto. CTpyKTypa U (hr3nyeckue CBONUCTRA.

11.Knaccudukanus CTpyKTyp CUIMKATOB.

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

13.KoopauHaimoHHOE YHUCIIO U KOOPAUHALIMOHHBIN TTOJIUAIP.

14.Kpucranisl ¢ HOHHOM cBs3blO. [IpaBuiio Marnyca.

15.3ak0H NOCTOSHCTBA ITPAHEBBIX YITIOB. MaKpOCKONMYECKNE XapaKTEPUCTUKHU
KPUCTAJLJIOB.

16.Kpucrannuyeckas peuierka. DiieMeHTapHas ssiueika. TUmbl pemerox.

17.CtpyKkTypa HUHTEpPMETATUIMYECKUX COCAUHEHUN.

18.MonHast Moaenb KpucTaiia. JHEPrus PEIIETKH.

19.CTpyKTypHBIi TUII IEPOBCKUTA.

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

21.®PuU3nYeCKU CMBICT KPUCTATUIOXUMUYECKUX PATUYCOB.

22.CTpyKTypHBIE THUIIBI U U30CTPYKTYPHOCTD.

23.TBepabie pacTBOPHI. THIIBL.

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

25 Tlomumopduzm. Da3zoBbIe MEPEXOIbI.

S

W XN AW
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26.CeMelicTBa KpUCTAJUIMYECKUX CTPYKTYp. OCTpOBHBIE, LEMOYHBIE, CIIOUCTHIE
Y KOOPAUHALMOHHBIE CTPYKTYPBL.

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

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

29.PeanbHblii kKpucTaiul. TodyeuHble 1e)EKTHI.

30.CTpyKTypbl MPOCTHIX BEMIECTB — HEMETAILIOB. KOooOpArHAMsA aTOMOB.

31.M30BaneHTHBIN U T€TEPOBATICHTHBIN H30MOp(U3M.

32.251eMEeHTBl CHMMETPUH U UX COYETAHUE C TPAHCIIALMSIMMU.

33.Knaccudukanuss KpUCTALIMYECKHX CTPYKTYp C HOHHOH  CBSI3BIO.
N3onecmuyeckue, aHU304€CMUYECKUE U ME30IECMUYECKUE CTPYKTYPHI.

34. TepMoarHaMHKa MOTUMOPQHBIX MPEBPAILICHUH.

35.CTpoeHune CHIIMKaTOB. 3aBUCUMOCTh (DU3NYECKUX CBOWCTB CHUIIMKATOB OT MX
CTPOCHHUSL.

36.130BaJICHTHBIN M T€TEPOBAJICHTHBIM H30MOP(PHU3M.

37.PemeTka v CTpyKTypa KpUcTala.

38.OCHOBHBIE CTPYKTYPHBIE THIIBI METAUIOB. MeTamnyeckas CBs3b.

39.Tpu merona pentrenorpaguu: meron Jlays, Meroa BpallleHUs, METOA
IIOPOLLIKA.

40.1Tpupona HHTEpPMETATNINYECKUX COETUHECHH.

41.Cunukarsl.

42 .Bunbl CUMMETPUHU KPUCTAJUIOB, 00J1a1aronux €IMHUYHBIMU
HaIIPaBJICHUSMH.

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

44.Ypasuenue bparra-Bynboda.

45.3aBUCUMOCTD THUPO- M THE30ITEKTPUUECKUX CBOMCTB OT CHMMETPUHU
KpHUCTAJUIOB.

46.TBepaplie pacTBOpPbI. THUIIBL.

47.Ban-nep-BaanscoBo B3aummopeiictBue. OJHeprusi B Ban-gep-BaanbcoBbix
KpUCTAJLJIaX.

48.MonexkynsipHble KPUCTAJLIBI.

49.TlonsTre o aucnokanuu. Biusiaue neexToB KpUCTaIIOB HA UX CBOWMCTBA.

50.130BaNieHTHBIN U TETEPOBAJICHTHBIN U30MOPHU3M.

S1.IIpocreitmme cTpykTypHbI€ TUIBL. ONMCAaHUE CTPYKTYP B TEpMax
IJIOTHEUIIMNX IIAPOBBIX KIAIOK.

52.OCHOBHBIE CTPYKTYPHBIE TUIIBI METAJUIOB.

53.Kpuctanin. OCHOBHBIE CBOMCTBA KPUCTAJUIMYECKOTO BEIIECTBA.

54.CTpyKTyphl COEAMHEHUI METAJVIOB C HEMeTauiaMu, Tuna AX.

55.Uzomopdusm. [Ipenen nzomopdHoH 3aMEHUMOCTH U MOP(OTpOMHSI.

56.KoBanentnsie paguychbl. DU3nyuecKkuil CMbICT KPUCTAITIOXUMUYECKUX
paanycoB.
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DK3aMEHAIIHOHHBIE OMJIeTHI MO JUCIHUILJINHE

DK3aMeHanoHHbIN Omter Ne 1

l.Ilpenmer W 3amauu KPUCTALIOXUMHUU. PEHTTEHOCTPYKTYpHBIM aHaIU3 —
OCHOBHOM AKCIIEPUMEHTAJIbHBIN METOJ KPUCTAINTIOXUMHH.

2.Tumnbl uzomopdusma. [Ipeaen nzoMoppHoOit 3aMECTUMOCTH U MOPHOTPOTIHS.
3.B sanemenrte cummerpuu [3L,3PC] onpenenuts:

a)4MCI0 IMHUYHBIX HAIlpaBJICHUM;

0)KaTeropuio CUHIOHUU;

B)CUHTOHUIO;

r')Ha3BaHUE BUJIa CHMMETPUHU.

3aB.kadenpoit Kymixos X.b.

DK3aMeHaMoOHHbIN ouiteT Ne 2

1.Indpakuust peHTreHOBCKUX Jiydeil. MeTo bl perucrpauuu
Tu(paKkMOHHBIX Jy4yel. YcnoBus Jlays.

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

3.IIpumepom TBEpABIX PACTBOPOB BEIYMTAHUSA SABISETCS PACTBOPUMOCTD B
cucrteme LiCl-MgCl,. O0bsicHuTe MEXaHU3M 00pa30BaHUs TBEP/IbIX PACTBOPOB.

3aB.kadenpoit Kymixos X.b

DK3aMeHaIlMOHHBINA OnieT Ne 3

1. MexnynapoaHnas cuMBoJIMKa U cumBosrka [llenduuca.

2.JHeprus peleTK HOHHBIX KPUCTAJLUIOB.

3.BoiBecTu ypaBHEHHE, BHIPAXKAIOIIEE YCIOBUE OTPAKEHUSI PEHTTEHOBCKOTO
Jy4a C JUIMHOM BOJIHBI A OT KpUCTAILIOTrpaduueCcKO TIIOCKOCTH C
MEKILTIOCKOCTHBIM paccTossHHEM d. YTOJI MEXIy JTy9OM M TUIOCKOCTBIO ©.

3aB.xadenpoit Kymixos X.b.

Dk3amMeHarmoHubIi onitet Ne 4

1.Kpucramn. Kpucramiueckas pemierka.
2.Kpucraisl ¢ noHHOM cBs3bt0. [IpaBriio Marnyca.
3.IIpencraBnensl cneayromue Kpuctammiorpapuaeckue GOpMyIbl:
a)Le; 6)LePC; B)Ls6P; T)Ls6L, . 3amucars UxX MO MEKIyHAPOTHON
CUMBOJIUKE U ONPEAEIUTh BUJ CUHTOHUHU.
3aB.kadenpoit Kymixos X.b.
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DK3aMeHaMoHHbIN onet Ne 5

1.3aKk0H NOCTOAHCTBA rPaHEBBIX YTI0B. MakpOCKONMMYECKUE
XapaKTePUCTUKUA KPUCTAIIIOB.

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

3.Paccunrariite SHEPrUI0 KPUCTALITUYECKON CTPYKTYPbI A1 OMHAPHBIX
coequHenuii CaF; u CsCl, monb3yscek npudimkeHHoi hopmynon Kamyctunckoro.
Nonnsie pagnycel Ca?* - 1,06 A; F - 1,33 A; Cs*- 1,65 A; Cl'- 1,82 A.

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

1.3aK0H parioHaIBHBIX OTHOIIEHUH mapamMeTpoB. CUMBOJIIBI TpaHel U
pedep KpUCTaioB.
2.0mnucanue CTPYKTYp B TepMax MIApPOBHIX YITAKOBOK M KIIAJO0K. THIIBI

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

a)Cu — Ni

6)N212MOO4 — Na2W04

B)NazMOO4‘2H20 — N82WO4‘2H20 — HzO

hy o ; N1
MADCE

3aB.kadenpoit Kymixos X.b.

DK3aMeHaInoOHHbIN OneT No 7

1.Kpucramisl ¢ KoBaieHTHOH cBsi3bt0. CTpyKTypa U (pu3nyecKkue CBOMCTRA.
2.Knaccudukanus CTpyKTyp CHIIMKAaTOB.
3.B anemente cummerpun L¢6P onpenenuts:

a)4MCI0 €IMHUYHBIX HAIlpaBJICHU;

0)KaTerOpuI0 CHHTOHUU;

B)CHHT OHUIO;

I')Ha3BaHHE BUJIA CHMMETPUHU.

3aB.xadenpoii Kymixos X.b.
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DK3aMeHaIMOHHbIN OneT Ne 8

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

a)Ag - Cu

0)Au - Ag

B)NazMOO4 — Na2804

wMacoh

3aB.kadenpoit Kymixos X.b.

DK3aMeHaInOHHbBIN OneT Ne 9

1.CTpyKTypHBIE TUIIBI U H30CTPYKTYPHOCTb.

2. TBepasbie pacTBOpbl. THUIIBL.

3.UmeroT 1 ipeicTaBiICHHBIE POPMYIIBI CAMMETPUHN KyOMUECKOW CUHTOHHUU
equHuuHoe HampasieHue: 4L3;3L,; 3Ls4Ls; 4L:3L,3pC. IlpencraBieHHbIC
Kpucramuiorpadgudeckue hopmysbl HaUuIuTe B cuMBojnke ['epmana-Morena.

3aB.xadenpoit KymxoB X.b.

DOxk3ameHarnoHHbIi onmet Ne 10

1 .Kpucrannuueckas peuierka. JJeMeHTapHas ssueiika. TUmbl peneTox.
2.CTpyKTypa MUHTEPMETATINYECKUX COCTUHEHU.
3.Hamumure Gopmyibl st pacuera SHEPTUH B MOHHBIX KPUCTALTUYECKUX
CTPYKTYypax.
3aB.kadenpoit KymxoB X.b.
Dk3ameHaroHHbIA oret Ne 11

1.Monnast Mogenb Kpuctaiia. DHEprus peleTKH.

2.CTpyKTYypHBIil TUIl IEPOBCKUTA.

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

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

1.BO3HMKHOBEHHE W POCT KpUCTALIOB. DAKTOpHI, BIMSAIOMIHAE HAa POCT
KPUCTAJUINYECKOTO BEIECTBA.

2.Meramnueckas CBs3b. BiusHME pa3mepa aTOMOB METAUIOB HAa UX
buznyeckue CBOMCTRA.

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

3aB.xadenpoit Kymixos X.b

DKk3ameHaoHHbIA oret Ne 13

1.ITomumopduzm. @a3oBbie MEPEXOIbI.

2.CemMeiicTBa  KPUCTAUNIMYECKUX  CTPYKTYp. OCTpOBHBIE, LEMOYHBIE,
CJIOUCTBIE U KOOPJAUHALIMOHHBIE CTPYKTYPBI.

3.Paccuuraiite 3HEPrut0 KPUCTAJUIMUECKOW CTPYKTYphl I OWHAPHBIX
coenunenuii CaS u K,S, none3ysacey npubimkenHnoit popmynoit Kanycrunckoro.
Wonnsie pagnycsl Ca®™- 1,06 A; S*-1,74 A; K — 1,33 A.

3aB.kadenpoit Kymixos X.b.

Dk3ameHarmoHHbIi onnet Ne 14

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

3aB.kadenpoit Kymixos X.b.

Dk3amMeHarmoHHbi onitet Ne 15

1.OneMeHTBI CHMMETPUM U UX COYETAHHUE C TPAHCIIALUSAMH.

2.Knaccupukanusi KpUCTAUIMYECKUX CTPYKTYP C HOHHOM  CBSI3bIO.
N3onecmuyeckre, aHU30ECMUUECKUE U ME30IECMUYECKUE CTPYKTYPHI.

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

3aB.xadenpoit Kymixos X.b.
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DK3aMeHaMOHHbINA OneT Ne 16

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

2.Peanpublii kpuctaiwi. ToueyHbie AEPEKTHI.

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

Paccuurars.

3aB.xadenpoit Kymixos X.b.

Dk3aMeHarmoHHbI oniet Ne 17

1.CTpyKTypBI IPOCTHIX BEMIECTB — HEMETAILIOB. KoopauHanus aToMoB.

2. TepmoarHamMuKa MOJIUMOPQHBIX MPEBPAIICHUIA.

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

3aB.kadenpoit Kymixos X.b.

DK3aMeHaMOHHbINA OniteT Ne 18

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

2.1Ipupo1a MHTEPMETAIINYECKUX COCTUHEHUM.

3.Hamumure dopmyny bparra-Bynsba mis  pa3nuuHbIX  MOPSIAKOB
OTPaKECHMUSL.

3aB.xadenpoit Kymixos X.b.

Dxk3ameHarmoHubIi oraet Ne 19

1.Cunukarsl.

2.M30BajIeHTHBIN U T€TEPOBAJIEHTHBIA N30MOPHU3M.

3.IlnoTHelmMe ynakoBky mapoB. KakuM Thmam ynakoBOK COOTBETCTBYIOT
cieayroue GopmyJbl:

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

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

l.Pemerka u cTpykTypa KpucTajLIa.

2.OCHOBHBIE CTPYKTYPHBIE THIIBI METAINIOB. MeTanyeckas CBs3b.

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

3aB.xadenpoit Kymixos X.b.

DK3amMeHaMoHHbIN oret Ne 21

1.Tpu metona pentreHorpaduu: meron Jlays, Meroa BpalleHUs, METOJH
MTOPOILIKA.

2.TBepasbie pacTBOpbI. THUIIBL.

3.3aK0H OCTOSIHCTBA IPAHEBBIX YTJIOB.

3aB.xadenpoit KymixoB X.b.

DK3aMeHaIlMOHHBINA OnieT Ne 22

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

2.Buapl  CHMMETpUMM  KpPUCTAUIOB,  OOJIAJAIOIMX  €IWHUYHBIMHU
HaIpaBJICHUSIMU.

3.Ha3oBuTe »>ieMEHThl CHUMMETPUHU, BXOJSIIME B IMPEICTABICHHBIE
(1)0pMYJ'II>II L33L23PC, 4L33L2(3L14)6P

3aB.xadenpoit Kymxos X.b.

DK3aMeHaIlMOHHbIN OnneT Ne 23

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

3aB.xadenpoii Kymixos X.b.

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

2.MonexynsipHble KpUCTAJIIbI.

3.CHHIOHUU U KaTErOpHHU.

3aB.xadenpoit Kymixos X.b.

DK3aMeHaIMOHHbIN Omet Ne 25

1.ITonsATHe 0 nucnokanuu. BnusHue nedekToB KpUCTAIJIOB HAa UX CBOMCTBA.
2./30BaJICHTHBIN M reTepOBaJICHTHBIA H30MOP(PHU3M.
3.CTpyKTypHBIN THII IepBOCKUTA. CBOWCTRBA.

3aB.kadenpoit Kymixos X.b.

DKk3amMeHanoHHbIN OmeT Ne 26

1.Ilpocreiimme cTpykTypHble TUIIBI. ONIMCaHKUE CTPYKTYpP B TEpMax
IJTIOTHEUIIINX IIAPOBBIX KIIAIOK.

2.KoBaneHTtHble paanycbl. DU3NUECKUI CMBICI KPUCTAINIOXUMHUYECKHUX
paguycoB.

3.CTpyKTypHBIN THI IEPOBCKUTA.

3aB.xadenpoit Kymixos X.b.

DK3aMeHalMOHHBINA OniteT Ne 27

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

3aB.xadenpoit Kymixos X.b.

Dk3amMeHarmoHHbIi ommet Ne 28

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

3aB.xadenpoit Kymixos X.b.

Kpumepuu ¢hopmuposeanusn ouenok no npomexdcymounoi ammecmayuu:

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

«xopowo» (20-24 0Gamna) — MOTY4YarOT OOYYArOIIMECs, KOTOPhIE OTHOCUTEIBHO IOJTHO
OpUEHTHUPYIOTCS B Marepuaje, OTBEYaroT Oe3 3aTpyAHEHMi, OMYyCKaloT He3HAYUTeIbHOE
KOTM4YecTBO ommoOoK. OOydaromuiics cCrocoOCH K BBIMIOJHEHUIO CIOXKHBIX 3amanuidl. Pabora
BBITNIOJIHEHA MOJTHOCTBIO, HO UMEIOTCA He OoJiee OHOM HerpyOoil OMMOKM U OJTHOTO HEIOYeTa,
He Oosiee Tpex HemoderoB. [lomyckaroTcs HE3HAYMTENbHBIC HETOYHOCTH NPH PEIICHUH 3aiad,
peuieno 70% 3anay;

«yoosremeopumenvuoy (16-19 OamoB) — monydaroT oOydarommecs, y KOTOPBIX
HEJOCTAaTOYHO BBICOK YPOBEHb BIIAJEHUS MaTepuajoM. B mpolecce oTBeTa Ha 3K3aMeHE
JIOITYCKAIOTCS OIIMOKA W 3aTPYAHCHHSI NPU M3IOKCHHH Matepuaia. OO0ydJaromuiicss IpaBHiILHO
BBITMIOJHIII HE MeHee 2/3 Bcell paboThl WM TOMYCTHII He Oosiee 0IHOM rpyOoit OMIMOKU U JBYX
HEJI0UeTOB, He Oosiee OMHON TpyOOW M OIHON HerpyOoil omuOku, HE Oojee TpeX HErpyObIX
omuboK, oaHOM HerpyOoil. OOywarommiics 3aTpyqHSeTCsl C MPAaBUIBHOM  OLIEHKOU
MpEJIOKEHHOM 3a1a4u, JAeT HEMOJHBIN OTBET, perieHo 55% 3anay;

«Heyooenemeopumensvno» (0-15 0amioB) — mnodaydaroT oOydaroluecs, KOTOpbIe
JOTYCKAIOT 3HAUYMUTENbHbIE OmUOKU. OOydyaromuiicss HWMEeT JUIIb HadadbHYI CTENeHb
OpueHTalMu B MaTepuaine. B pabore ymucio omuOOK M HEIOYETOB MPEBBICHIIO HOPMY JUIS
OLICHKH 3 WJIM MPaBUIIHLHO BBINOJIHEHO MeHee 2/3 Bcell paboTsl. OOyuaromuiicss 1aeT HEBEPHYIO
OIICHKY CUTYyalluu, perieno meHee 50% 3amay.

6. MeToauueckue MaTepuasbl, onpeaeasoniue npoueaypbl OueHUBAHUS 3HAHUI, YMeHM,
HABBIKOB M (WJIH) ONBITA 1eATEJIbHOCTH:
MeToanyeckue peKoMeHIalMU JIsl MOATOTOBKHU K IK3aMeHY

MaxkcumanbHas cymma (100 6amioB), Habupaemasi CTYJJ€HTOM [0 AUCHUIUIMHE BKIHOYAET
JIBE€ COCTaBJISIOIINE:

— nepeas cocmaénAlowasi — OLIEHKa PEeryJspHOCTH, CBOEBPEMEHHOCTH M KadecTBa
BBITIOJIHEHHS CTYJIEHTOM Y4eOHOM padoThl MO H3Y4YEHHUIO AUCIHUIUIMHBI B TEUYCHHE TEepuoja
W3YYEHHUS TUCIUILINHBI (CEMECTpa, UIIM HECKOIBKUX ceMecTpoB) (cymma — He 6onee 70 6asos).
Bbanel, xapakTepu3yronye ycrneBaeMoCTh CTyAEHTa M0 JUCIUIUIMHE, HAOUPAIOTCS UM B TEUEHHUE
BCEro nepruoaa 00y4eHus 3a U3y4eHHe OTACTbHBIX TEM U BHITIOJHEHHE OTAETbHBIX BUI0B PadoT.

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

KputepueMm orneHku ypoBHS C(HOPMHPOBAHHOCTH KOMIETEHIIMM B paMKaxX y4eOHOM
nucuumnabl «Kpucramnoxumus» B VIII cemecTpe sSBIISIETCS SK3aMEH.

Lenvro npomesrcymounvlx ammecmayuii 110 JUCIHUIUIMHE SIBISETCS OLICHKA KaueCTBa
OCBOCHUS AUCITUTUTHHBI 00YJIarOIITUMUCS.

Kpumepuu oyenku kauecmea 0c60eHUsA OUCUUNTIUHDL

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTHIECKOE COACp)KaHNE Kypca
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OCBOCHO TOJTHOCTHIO, 6€3 TPOOEIOB, HEOOXOIUMBIC MPAKTUICCKHE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepuasioM chopMupoBaHbl. Bee mpeaycMoTpeHHbIE TIPOrpaMMOi 00yueHHst
yueOHbI€ 3aJaHUS BBIIOJIHEHbI, KAU€CTBO UX BBIMOJIHEHUS OL[EHEHO YHCIIOM 0alioB, OIM3KUM K
MakcUMajgbHOMY. Ha sK3aMeHe cTyeHT JeMOHCTPUpPYeET IyOOKHe 3HAHUS PEAYCMOTPEHHOTO
IpOrpaMMoil MaTrepuasa, yMeeT YeTKO, JAKOHUYHO U JIOTUYECKH TOCieI0BaTeNIbHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

Ouenka «xopouwioy —om 81 0o 90 6annoe — TeopeTUIECKOE COAEP)KAaHUE Kypca
OCBOCHO, HEOOXOIMMBbIE MTPAKTUYECKHE HABBIKH PA0OTHI C(hOPMHUPOBAHBI, BHITIOTHEHHBIC
yueOHbIe 3aJJaHus COJepKaT He3HAUUTEIbHbIE OIMOKU. Ha sK3amMeHe CTylIeHT 1eMOHCTPUPYET
TBEPJI0€ 3HAHUSI OCHOBHOTO (IIPOTPaMMHOI0) MaTepuaia, yMeeT 4eTKO, IpaMOTHO, Oe3
CYIIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA MIOCTABJICHHBIEC BOPOCHI.

Ouenka «yooenemeopumenvno» — om 61 0o 80 dannoé — TeoOpeTNUECKOE COAEPIKAHUE
Kypca OCBOEHO HE IOJIHOCThbIO, HEOOXOUMbIE MPAKTUYECKUE HABBIKU PabOThI C(HOPMUPOBAHBI
YaCTHUYHO, BBHITOJIHEHHBIC YUeOHBIC 3aaHus cojepkar rpyosie ommnoOku. Ha sk3amene CTyaeHT
JEMOHCTPHUPYET 3HaHHE TOJHKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpkAaT HETOYHOCTH, ClIabo
apryMeHTHPOBaHbl, HAPYILIEHA 0CIE10BATEIbHOCTh U3JI0KEHHS MaTepralia

Ouenka «neyooenemeopumenvnoy — om 36 0o 60 60anrn06 — TEOPETHUECKOE
CoJlep’)KkaHUE Kypca HE OCBOEHO, HEOOXOJIMMBbIE MPAKTUYECKUE HaBBIKU paboOThl He
c(hOpMHUPOBaHbI, BHINIOJHEHHBIE YU€OHBIEC 3aJaHUsI COJIEPKAT rPpyOble OMMUOKH, TONOTHUTENbHAS
camocCTosITeNIbHAs paboTa HaJl MaTepUaioM Kypca HE IMPUBEAET K CYIIECTBEHHOMY IOBBILIEHHUIO
KauecTBa BBINOJIHEHUS y4eOHBIX 3afaHuii. Ha sKk3aMeHe CTyIeHT IEeMOHCTpUPYET HEe3HaHue
3HAUUTENBHOM YacTU MPOrpaMMHOIO MaTepHualia, CYIIECTBEHHblE OMIMOKM B OTBETaX Ha
BONPOCHI, HEYMEHHE OpUEHTHUPOBAThCS B MaTepuane, HE3HAHHE OCHOBHBIX IOHATUHN

NYCHUIIINHEL

Tunossie 3ananus, ooecneunBaromue GopmupoBanue komnerenuit [1K-1, ITIK-4 u T1K-
7 npencTaBieHbl B Ta0IHIE 7

Taoénuya 7. Pezynomamol 0c60enus yueoHou OUCUUNIUHDL, HOONEHCAUUE NPOBEPKE
B PE3YIbTATC U3YUCHUA OTUCHUIIIIMHBI CTYJACHT JOJIZKCH!

Koo u Buo ouyenounozo
Pesynomamut HaAUMeHOSANILE OcHognbvie nokazamenu Mmamepuana,
oOyuenus UHOUKAMOPO6 ouenku obecneuusarouue
(Komnemenyuu) docmudicenun pe3yiomamoe 00yuenus $opmuposanue
KomnemeHnyuu KomnemeHnyuil
IIK-3. Cnocoben IIK-3.1. 3naer u 3HaTh: OCHOBHBIE | MPAaKTHYECKOe
POEKTUPOBATH U MOXET IPUMEHATE Ha | HKCIIEPUMEHTAIbHBIC ;2‘;’;;2‘;’0 o
OCYILLLECTBIIATE MPAKTHKE METO/Ibl IIPUMEHSIEMBIC JUIS | pagora,
HaHpaBJ’IeHHBIfI COBPCMCHHBIC OIMpECACIICHUA CTPYKTYPBI | TECTUPOBAHMUE,
9KCIICPUMCHTAJIbHBIC HEOPTraHUYECKUX KOHTpOJbHAs pabora,
CHHTES METOIBI 1T COCMHEHHI drsanen
HEOPTaHUYECKUX IPaKTHYECKOE
3 YCTAHOBJICHHS SAHSTHE
COCMMHCHNH C CTPYKTYpPBI YmMmeTh: KanubpoBath naBopatopHast
HOJICIHEIMA HEOpPraHUYECKUX npuOOpsl 7Sl MPOBEACHUs | pabota,
CBOHCTBAMH MOJL COEIMHEHU I MabOpaTOpHOTO  aHajm3a | 'CCTMPOBAHMC,
KOHTpOJbHAA pabora,
PYKOBOICTBOM npo0 (00pasLOB) CHIPBA U | g0 o
1mory(aOpuKaToB; CTPOHUTH | OueHOUHBIE
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cIienManucTa ooiee
BBICOKOM
KBaTM(UKAITIH

KaTMOpOBOYHBIE KPUBHIE MaTepuabl ans
CaMOCTOSTEIBHOM
Baanern: HaBbIKamy | Pa00THl  (THHOBbIC
6 6 3ama4u pasaen 5.2.);
paboTel Ha 11A0OPATOPHOM | novepmpie  Tembr
o0opymoBaHuU IUISL | KYPCOBBIX pabot
(pazmen 5.3.);
CTAaHOBJICHUSI  CTPYKTYPBI
y pyK yp THUITIOBBIC TECTOBBIC
HGOpFaHI/IlIeCKI/IX 3aJaHusg (pa&ueﬂ 54)
MaTepuaoB TeMaTnKa
mabopaTOpHBIX PadOT
(pazmen 5.5)
THUIIOBBIC OIICHOYHBIC
MaTepuralibl K
9K3aMEHY (pazoen
5.6.)
IIK-3.2. Criocoben 3HATh:  XapaKTEPUCTUKU | MPAKTHYECKOE
U3y4aTh BIIHSIOLINEC Ha | AHATHC,
nmabopaTopHas
PEaKLMOHHYIO PEaKLIMOHHYIO pabota,
CITIOCOOHOCTh CIIOCOOHOCTh XHUMHUECKHX | TeCTHPOBAaHHE,
HEOPTraHUYECKHUX COCAUHCHHI KOHTpONIbHas pabota,
COCOUHEHUH C S
. NPaKTHYECKOE
IIPUMEHECHUEM Ymers: IIposomts 3aHATHE,
TUITIOBBIX rpaﬂyHPOBKY Cpe,I[CTB ﬂa60paTopHa51
M aborTa,
SKCIIepUMEHTaNbHpIX | MSMCPCHUM, CTpOUTDL geCTHpOBaHI/Ie
“ TpaJlydpOBOYHBIE KPHUBBIE ’
U paCHCTHBIX p 6y P P KOHTpOIbHas pabora,
MCETOA0B (Ta HHHH) 3K3aMEH
O1EeHOYHbBIE
Baaners: WCHONB30BAHUS | marepuanst s
KOMITBIOTEPHBIX IIpOrpaMM CaMOCTOATENbHOH
paboThI (TUmIOBBIC
51 OKCTIEPUMEHTATBHBIX | o0 au basnen 5.2.);
METOHOB Ui TIIOCTPOCHUS | nmpuMEepHbIS TEMBI
XUMHYECKHX u | KYPCOBBIX pabor
(pazmen 5.3.);
CTCPCOXUMHUICCKUX THIIOBBIE  TECTOBBIE
dhopmyn COEIIMHEHUN U | 3anaHus (paszgen 5.4)
I X BHJIOB TEMAaTHKa
pyr A mabopaTOPHBIX PadOT
HJJIFOCTPATUBHOI'O (pazmen 5.5)
MaTepHaJIa. THUIIOBBIEC OILICHOYHBIC
MaTepHralibl K
JK3aMeHY (paszoen
5.6.)
IIK-3.3. Ciocoben 3HaTh: TEXHOJIOTHS | MPaKTHYeCKOe
BHIOPATh HPOM3BOICTBA 3aHATHE,
naboparopHas
ONTUMAIbHBINA MeTOA | HCOPTaHHMICCKHUX pabora,
CHHTE3a COCIUHEHU; TECTHPOBAHMUE,
000pPYI0BaHUE KOHTpOJIbHAsl pabora,
HEOPraHMYECKUX pY. SK3AMEH

COETMHEHUHN U

nabopatopud W TpaBUIiIa

MIPaKTHUYECKOE
3aHATHE,
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METOAMKY 00paboTKH
MOJTyYeHHBIX
PE3yNbTaToB

€T'0 3KCIUTyaTallun

YMmern: IoAroTaBJIMBATh
HCXOAHOC CBIPBE,
OCHOBHBIC u
BCIIOMOI'aTCJIbHBIC

MaTepHaibl C  y4eTOM
TpeOoBaHUIl OXpaHbI TpyAa

BiageTb: TeXHOIOTUSAMHU
OLICHKH Hay4HO-
HPaKTHYECKON 3HAYUMOCTH
BBIOPaHHOTO METOa
CHHTE3a HEOPraHMYECKUX

naboparopHas
pabora,
TECTUPOBAHUE,
KOHTpOJIbHAsl pabora,
9K3aMEH

O11cHOYHEIC
MaTepHabl IS
CaMOCTOSITEIbHOM
paboThI (TumOBEIC
3amauu pasnen 5.2.);
MIpUMEpPHBIC TEMBI
KYpPCOBBIX pabot
(pazgen 5.3.);
THIIOBBIE  TECTOBBLIE

3aganust (paszen 5.4)
TEeMaTHKa
1abopaTopHBIX paboT
(pa3znmen 5.5)

COEIMHEHU I THIIOBBIE OIIEHOYHEIE
MaTepHralibl K
SK3aMeHY (pazden
5.6.)
IMK-4. Criocoben ITK-4.1. Criocoben 3HaTh: METO/Ibl | TpaKTHIeCKoe
HCIIOJIb30BaTh IPOEKTUPOBATH MCCIIEIOBAHUN  CTPYKTYPBI ;2’%’;;1’:;’0 o
COBPEMEHHBIC HAIpPaBICHHbIA M CBOHCTB  CBIPb M | pagora,
SKCIIEPUMEHTAIIBHEIE CUHTE3 WCXOJIHBIX MAaTEPHUAIIOB; TECTHPOBAHMUE,
HEOPraHUYEeCKHUX KOHTpOJIbHAs paboTa,

METOMIBI IS
YCTaHOBJICHHS
CTPYKTYpHI U
HCCICA0BaHUS
PEaKMOHHOU
CIIOCOOHOCTHU
HEOPTraHUYECKHUX
COETUHEHUN 10T
PYKOBOJICTBOM
crienyanmucTa ooiee
BBICOKOM
KBaTH(UKAITIT

COE€JIMHEHUM C
3aJJaHHBIM HaOOpPOM
CBOMCTB B paMKax
ITOCTaBJICHHOMN
3a1a4u

YMmeThb: paszpabaTbIBaTh
KOMILJIEKCHEIC
IIPOTPaMMBIIIPOBEACHUS
HAay4YHO-
HCCIIeN0BATEIbCKOM

paboTsl

Baanern: HaBBIKaMU
aHanmmza CBIPb,
MaTepHuaioB Ha
COOTBETCTBUE CTaHJapTaMm

U TCXHHUYCCKUM YCJIOBUSAM,

9K3aMEH
MIPaKTHYECKOE
3aHsTHE,
nmabopaTopHas
paborta,
TECTUPOBAHUE,
KOHTpOJIbHAsl pabora,
9K3aMEH
O11eHOYHBIE
MaTepualbl
CaMOCTOSTEIILHON
paboThI (TUmIOBEIC
3amauu pasaen 5.2.);
IIpUMEpHBIE TEMBI
KypPCOBBIX pabor
(pasgen 5.3.);

JJIA

HCHOHLSYGMBIM B THUIIOBBIC TECTOBBIC
IIPOU3BOJCTBE, U | 3ananus (pazgen 5.4)
TEMAaTHUKa
00paboTku
J1abopaTopHBIX padoT
AKCIIEPUMEHTAIBHBIX (pazien 5.5)
peSyJ'[I)TaTOB TUIIOBBIC OIICHOYHBIC
MaTepHralibl K
JK3aMeEHY (pazoen
5.6.)
IIK-4.2. Cnocoben 3HaTh: DU3UKO- | MpakTHYecKoe
OCYIECTBIIATh XUMHYECKUE OCHOBBI | AHATHE,
nmabopaTopHas
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HaIpPaBJIEHHBIN HAaIIpaBJIICHHOTO cUHTe3a | pabora,
CHHTE3 HEOPTraHMYECKHMX TeCTHPOBANHE,
- KOHTpOJIbHAst paboTa,
HEOPraHUYECKUX COCIMHECHUU; METOIBI | sxsamen
COEIUHEHUHN 110 IIPOBEICHUS HPAKTHYECKOE
3a/1aHHUIO 1a00paTOPHOTO KOHTPOJIS SaHATHE,
nmabopaTopHas
crienaaucTa oojee pabota
BLICOKOIA YMmeTh: OCYILECTBIIATH TecTHpOBaHHE,
KBaIH(pUKALIHI Gop ¥ CHCTEMATH3ALMIO | xomrponbnas pabora,
HAyYHO-TEXHUYECKOU 9K3aMeH
I/IH(I)OpMaLII/II/I o OrneHoYHbIC
MarepHasl ISt
CYyHICCTBYIOIUX CaMOCTOSITENIbHOU
HaHOCTPYKTYPHUPOBAHHBIX paboThI (Tunosele
KOMITO3UIIHOHHBIX 3aja4u paszen 5.2.);
MATEDHATAX pUMEPHEIE TEMBI
p KYPCOBBIX pabor
(pazgen 5.3.);
Baagerb:  COCTaBICHME | pynoppie  TecTOBBIC
AQHATUTUYECKUX  0030pOB, | 3amaus (pasnen 5.4)
Hay4HBIX OTYyeToB, | TeMaTHKa
6 mab0opaTOPHBIX PadOT
MyONMKALWS  PE3YIBTATOB | (hayrer 5 5)
HUCCIICOIOBAHUN TUIIOBBIC OILICHOYHBIC
MaTepHabl K
9K3aMECHY (pazoen
5.6.)
ITK-4.3. 3aaer 3HaTh: METO/BI pacyeTa M | PAaKTHYECKOE
OCHOBBI ONTHMH3ALUM TIPOBEJCHUS | oo THC
nmabopaTopHas
KpI/ICTaJ'IJ'IOI‘pa(I)I/II/I u OKCIICPUMCHTA, MCTOABI pa60Ta,
3aBUCUMOCTD CBOﬁCTB HCCHeﬂOBaHI/Iﬁ CprKTypBI TECTUPOBAHHC,

BEIIIECTB OT MX
CTPOCHHS.

151 CBOICTB ChIpbs u
HCXOJHBIX MATCPUAIOB

YMmernb: coOuparthb 51
CHCTEMaTU3UpPOBAaTh
HaY4YHO-TEXHUYECKON
UHpOpMaLIUU 0
CYIIECTBYIOIUX
HaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuaax

Buaaners: HaBBIKAMHU
KOPPEKTHUPOBKU u
pa3paboTku METOAUK
KOMILIEKCHOTO aHaM3a
CTPYKTYpPBl U  CBOWCTB

HaHOCTPYKTYPUPOBAHHBIX
KOMITO3ULIMOHHBIX

KOHTpOJIbHAsi pabora,
9K3aMEH
MPaKTHYECKOEe
3aHsTHE,
nmabopaTopHas
pabora,
TECTUPOBAHUE,
KOHTpOIIbHAst pabora,
9K3aMEH
O1EeHOYHbBIE
MaTepualbl
CaMOCTOSITEIIbHOM
paboThI (TUmIOBBIC
3amaqu pasaen 5.2.);
MPUMEpHBIE TEMBI
KYpPCOBBIX pabot
(pazmen 5.3.);
TUIIOBBIE  TECTOBBIC
3amanus (pasaen 5.4)
TEeMaTHKa
71ab0paTopHBIX paboT
(pasnen 5.5)

TUIIOBBIE OLICHOYHBIC
Marepualbl K
IK3aMEHY (paszoen

IS
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MaTepHajoB 5.6.)

Takum 00pa3oMm, BBINOJTHEHHE THUIIOBBIX 3a/JaHUN, MPEICTaBICHHBIX B pasziene 5
«OI1IeHOYHbIE MaTepuanbl ISl TEKYIIero © PYOEKHOTO KOHTPOJSI yCIIEBAEMOCTH U
MPOMEKYTOUYHOW aTTECTAllMW» TIMO3BOJIUT OOECHEYHUTh CIMOCOOHOCTh K HABBIKAM IPOBEICHUS
XUMHUYECKOTO JKCIIEPUMEHTA, OCHOBHBIM CHHTETHUYECKUMHU U aQHATUTUYECKUMU METOJIaMU
MOJTYYEHUSI U UCCIICIOBAHUS XUMUYECKHUX BEIIECTB U PEAKIUH, TAKkKe CIIOCOOHOCTh BBITIONHSATH
CTaHJapTHBIE  ONEpallid IO  MpeAjaraéMblM  METOJUKAM, I[PUMEHSATH  OCHOBHBIE
€CTECTBEHHOHAYYHBIE 3aKOHBI U 3aKOHOMEPHOCTU PAa3BUTHUSl XUMUYECKOW HAYKH NpPHU aHaIHU3e
MOJIyYEHHBIX PE3yJbTaTOB U BJIAJETh METOJaMU O€30IacHOro OOpalieHHs] ¢ XUMUYECKUMU
MaTepuaiaMu ¢ yueToMm ux ¢uszndeckux u xumuueckux cporcts (I1K-3; TTK-4).

7. YueOHO-MeTOANYECKOE o0ecTeueHre JTUCIUILITHHEI

7.1. Ocnoenasa numepamypa

1. ¥Ypycos, B. C. Kpucramutoxumus. Kpatkuit kypc [DnekTpoHHBIH pecype] : yaeonuk / B. C. Ypycos,
H. H. EpémuH. — ONeKTpoH. TEKCTOBbIe HaHHbIe. — M. : MOCKOBCKUII TOCYyIapCTBEHHBIN
yHuBepcuteT umenu M.B. Jlomonocosa, 2010. — 256 c. — 978-5-211-05497-4. — Pexum goctymna:
http://www.iprbookshop.ru/13343.html

2. Hosropoaosa, M. 1. Kpucramioxumus NpUpoIHEIX MOIUMOPQOB yriiepoaa: ot rpadura o rpadena
[DnexTponnslit pecypc] : Mmonorpadus / M. Y. HoBropogoBa. — DNEKTPOH. TEKCTOBBIC JaHHBIC. —
Pocros-na-Jlony : FOxHsIi denepansubiii yausepcuret, 2009. — 120 ¢. — 978-5-9275-0696-5. —
Pexum nocrtyna: http://www.iprbookshop.ru/46988.htm

3. ApramonoBa, O. B. XumMus TBeproro tema [DNeKTpOHHBIA pecypc]| : ydeOHoe mocobme / O. B.
AptamMoHOBa. — OJIEKTPOH. TEKCTOBbIE JaHHbIe. — BopoHex : BopoHexckuil rocyaapcTBeHHBIH
ApXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT, ObC ACB, 2015. — 168 c. — 978-5-89040-529-6. —
Pexum noctyna: http://www.iprbookshop.ru/55066.html

4. ®enoros, A. K. ®dusnueckoe MatepuanoBeneHue. Yacte 1. @u3uka TBepmoro tena [DNEeKTPOHHBINA
pecype] : ydeOHoe mocodme / A. K. ®@emnoToB. — DNEKTPOH. TEKCTOBBIC JaHHbIE. — MHMHCK :
Bpmmiinras  mkoma, 2010, — 400 c. — 978-985-06-1918-1. — Pexum mocrymna:
http://www.iprbookshop.ru/20161.html

7.2. /lononnumenvnan aumepamypa

1. Kpucramnorpadus u KpucTtauioxuMus [ DIEKTpOHHBIN pecypce]: yaeb. mocodue / Kocenko
H.®. - BanoBo : MBaH. roc. XMM.-T€XHOI. YH-T., 2017. -
http://www.studentlibrary.ru/book/ghtu 038.html

2. Eropos-Tucmenko, HOpuit Knasauesnu. Kpucramnorpadus u kpuctamuoxumus [Tekct] :
yuebnuk / FO. K. EropoB-Tucmenko ; pen. B. C. Ypycos. - M. : Ku. gom "YHusepcurer",
2005. — 587 c. : puc. - bubmuorp.: ¢. 583-585 . - ISBN 5-98227-095-4

38



http://www.iprbookshop.ru/13343.html
http://www.iprbookshop.ru/46988.htm
http://www.iprbookshop.ru/55066.html
http://www.iprbookshop.ru/20161.html

3. YUynpynoB, Eprenmii Bnagumupouu. Kpucrtammorpadus [Tekcr]

: moHorpadus / E.B.

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

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

5. KopuiynoB A.A. OCHOBBI KpPUCTAJUIOXMMUU HEOPTraHMYECKUX BemlecTB. —lomck, M3a-Bo
TIIY, 2006, 86 c.

6. OxumeB K.JO. Kpucramioxumuss u Ae(eKkTbl KpUCTAJIUIMYECKOTO CTpPOeHHs/ ydeOHoe

nocobue/- Yensounck: U3a-so IOYrI'Y, 2007.-97 c.
7. eukoB I'.T. Hauana kpucrauioxumuu, CTpOo€HHE peaIbHbIX KPUCTAUIOB B XMMHYECKOH
TEXHOJIOTMH HEOPTaHMYECKUX BEMIECTB. /Y4deOHoe nocobue, bapnayn, 2010 r., 76 c.

8. MatBuenko A.A. TumnoBsle 3amayu 1Mo XUMHH TBepaoro Ttena. Jleddexrsr B kpuctaimax/
YuebHo-MeTonnveckoe nocobue. Hoocubupcek, 2011 r.

9. KorBanoBa M.K. Kpucrammoxumus, yuedHoe mocobue / Xantei-Mancwuiick: PUL[ HOT'Y,

2008.- 116 c.

10.  Kpucrammoxumus: Ilpaktukym (s crynentoB Il xypca xumumdeckoro daxynbrera) /

Cocr. JI.H. AneeBa. — OMmck: Omck.roc.yH-T, 2004.- 28 c.
11. OcHoBHbIe pazaensl kpuctamiorpaguu. Yuedbnoe nocodue/ Ilog.pea. Kyspmuuesa .M.
—M.: MUTXT, 2002.- 80c.
12. BripamyBanue MOHOKPUCTAJIOB TEPMAHUS C KOHTPOJIUPYEMBIMHU CTPYKTYpOH,
coaepxaHueM npumecei u ontudeckumu cBoricrBamu. [lonkonaes O.U., llumanckuit A.®D.,
ITaBmiok T.O. U3parensctBo COY, I'og nzpanus 2017

7.3. Ilepuoouueckue uzoanus

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

7.4. Humepnem-pecypcuot

Neni/mn | Hammen Kparkas Anpec caiita | HanmenoBan YciaoBus
OBaHUE | XapaKTepucT ue aocTyna
3J1eKTPO uKa OpraHu3anmu-

HHOT'0 BJIa/Ie/IbIIA;
pecypca PEKBH3UTHI
A0T0BOPA
1. 9B OnektpoHHbie | http:/www.di OI'bY ABTOPU30BaHHBI
PI'b BEpCUU ss.rsl.ru «Poccuiickas 1 J0CcTyn U3
885898 mostHbI TOCYJapCTBEHH Ooubnmorexku
X ast
TEKCTOB JTUCCE onbmmoTeKa» (. 112-113)
prauui u (PT'B)
aBTopedeparo
B U3 poHIa
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http://www.studentlibrary.ru/book/ISBN9785763835854.html?SSr=31013413a4097f780d80529ligidova
http://www.studentlibrary.ru/book/ISBN9785763835854.html?SSr=31013413a4097f780d80529ligidova
http://www.studentlibrary.ru/book/ISBN9785763835854.html?SSr=31013413a4097f780d80529ligidova
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/

Poccuiickoint

roCy/1IapCTBCHH
oif Horosop
T — Ne(95/04/0011
ot 05.02.2022
T.
«Web of | ABropurernas | http://www.is Kommanus Hoctym o IP-
Science» | momutemarnye | iknowledge.c Thomson aapecam KbI'Y
(WOS) | ckas om/ Reuters
pedepaTuBHO-
oubnuorpaduy CyﬁJIHIICI—BPID
ecKas HHEBIH
HayKOMETpHYe /1oroBop
ckas 6asa NeWoS/558 ot
ﬂaHHHXj B 02.04.2018 r.
KOTOPO
WHJICKCUPYIOTC
s okoJjio 12,5
TBIC. )KYPHAJIO
B
Sciverse | PedeparuBras NznarensctBo | Hoctym mo IP-
Scopusu | u «Elsevier. aapecam KbBI'Y
37aTENbC | aHAJTUTHUYECKa htp://werw.s Hayka n
TBa s 0aza copus.com TEXHOJIOTHI
«O7nb3€B | TaHHBIX,
up. coJieprKarias Kontpaxt
Hayka i Ne7E/223 ot
TEXHONO 21.000 01.02.2022 r.
CIECH3UPYEMBI
Ty E >KypHa§ZB;
100.000 xHur;
370 KHMKHBIN
cepuit
(mpomoKaroIy
UXcs
W3/IaHHH ),
6,8
MJIH. JIOKJIaJIOB
W3 TPYJIOB
KoH(epeHImn
Hayuna | DnektpoHHast http://elibrary | OOO «H3b» | IlomHbli gocTym
A ouonmoreka .ru
3JIeKTPO | HAYIHBIX
HHasi | MyOJUKaIui -
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/

ouoaMOT
eKa
(HOb
PODPN)

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

2800
POCCUICKHX
KYpHAaJIOB Ha
0e3BO3ME3IHO
M OCHOBE

ba3zagan
HBIXScie
ncelnde
X
(PUHLI)

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

http://elibrary
.ru

000 «HOb»

JINIIeH3NOHHEI
1 I0TOBOp

Sciencelndex
NoSIO-
741/2022

15.03.2022 r.

ABTOpPHU30BaHHbI
1 OCTYII.

Ilo3Bomsier
JIOIIOJTHSTE U
YTOYHSITh
CBEJICHUS O
MyOIHKAIUSIX
yuenbix KBI'Y,
MMEIOIINXCS B
PUHIL

IBC«Ko

13800

http://www.st

0]0]0)

[Tonnsblii focTym
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http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/

HCYJbTA | U3/1aHUH 1O udmedlib.ru | «Iloautexpecy | (perucrpauus
HT BCEM 001acTIM pe» o IP-anpecam
CTYeHT | 3HaHWH, http://w KBI'Y)
a» BKJTIIOYAeT 001 edcollegelibr | (r.Mocksa)

ee uem 12000 4 Jlorosop

YHCOHHKOB 1 Ne138CJ1/01-

y4eOHBIX 2022

ocoOun st

BO u CIIO, Ot 13.02.2022

864 r.

HAaMMEHOBAHU I

KYPHAJIOB U

917

MOHOTpadHii.

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

«JIaHb» | €pCUM KHUT ook.com/ JIAHb» (r. (peructparus

BEAYLIUX CaHkT- nio IP-anpecam

U3/1aTEIIbCTB ITeTepOypr) KBI'Y)

yueOHOU U

HayaHO Jorosop

JIUTEpaTypsl (B Ne3E/223

TOM HucIe ot 01.02.2022

YHHUBEPCHTETC r.

KHX

W3JIaTeNbCTB),

TaK u

3JIEKTPOHHbBIE

BEpCUU

MEPUOTNIECKH

X U3JIaHUH IO

Pa3IMYHBIM

obnactsam

3HaHUMU.
Haumuon | O0benuneHHs! | https://H36.p OI'bY Hocrtyn ¢
ajqbpHas | " )] «Poccuiickas 3JIEKTPOHHOTO
JIEKTPO | DIIEKTPOHHBII roCyJ1IapCTBeHH YUTATHLHOTO

HHasl | KaTaJjor ast 3ana

onoauor | GoHIOB OnoOIMOTEKAY OMOINOTEKH
exka PI'B | poccuiickux KbI'yY

OubIHoTEK,

COZIepIKAIIMI

4 331 542
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http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

JJIEKTPOHHBIX

JTIOKYMEHTOB
oOpa3oBarenbH
oro u
HAy4YHOTO
Xapakrtepa 1o
pa3IMYHbIM
oTpacisM
3HaHUI
9. 9BC 107831 http://iprbook | OOO «Aii ITu | [ToxHbI HOCTYIT
«Aiilln | nmyGnukammii, B shop.ru/ Op Menuay (peructparius
Ipodyke» | T.u.: 19071 — o [P-anpecam
y4eOHBIX (r. Caparos) KBI'Y)
u3aanuii, 6746 JloroBop
— HayqHBIX Ne4839/19
n3nanui, 700
KOJIJICKITUH, ot 01.02.2022
343 xxypHaia I.
BAK, 2085
ayIMOU3IaHHI
10.| Mexnayn | Lnudposas http://Crossre HIT ABTOPH30BaHHEI
apoaHasi | uueHTH(pUKAIN f.com «HOUKOH» 1 goctyn
cucremMa | 1 00BEKTOB
ouodamor | (DOI) HAorosop
paduuec NeCRNA-
KX 1060-190t
CCBLIOK 07.05.2022 r.
Crossref
11.| Polpred. | O630p CMU http://polpred 000 Hoctym no IP-
com. Poccun n .com «Tonmpen aagpecam KbI'Y
HoBocT | 3apyOexbs. CIIPaBOYHHUKU
u. O630p | ITonusle
CMM. | TekcTsl +
Poccust | aHanmuTHKaun3
u 600 nznanuit
3apy0ex | mo 53
be oTpacism
12.| Mpe3unae | bonee 500 000 | http:/www.p OI'bY ABTOpPU30BaHHbI
HTCKasl | DJICKTPOHHBIX rlib.ru «IIpe3uaeHTtck it noctym u3
OMOJIHOT | TOKYMEHTOB ast Ooubnmorexku
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http://iprbookshop.ru/
http://iprbookshop.ru/
http://crossref.com/
http://crossref.com/
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http://www.prlib.ru/
http://www.prlib.ru/

eKa M. | [10 UICTOPUH o6ubnamoreka (ayn. Ne214)
Bb.H. OrteuecTBa, nM. b.H.
Eabumn | poccuiickon Ensrunar (.
a roCyJ1apCTBEHH Cankr-
OCTH, ITerepOypr)
pyccKomy
SI3BIKY U [PaBy
1. Cospemennvie npoghpeccuonaivrvle 6azvl OAGHHBIX:

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

0a3bl TaHHBIX HAYYHBIX U3JaHUN)

Nature

SpringerMaterials

Kypuansl
n3arenscrsa Annual

Reviews

KypHaisl
n3narenscrBa Oxford
University Press

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

OCHOBHOM €CTECTBEHHO-HAaYUYHON TEMAaTHUKH. C

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

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

TaKHuX

JaHHBbIX, OITMCBIBAIOIIas

XapaKTePUCTUKH MaTepuasoB.
aKKymyJIupyer — WHpopManuo U3
JMCIMIUINH, KaK MaTepuasioBeiieHHe, (U3MKa,
(dusnueckas U

HEOpraHn4cCKas XHUMMHA,

MalIMHOCTPOCHUEC U JP.

SBnsieTcs HEKOMMEPYECKHUM  aKaJIeMHUYECKUM
M3JIaTeNIbCTBOM, TedaTatomumM okoio 40 cepwii
(KypHaJOB, €XETOJHUKOB), IYOJIHKYIOIINX
KpyITHbIE 0030pHBIE CTaTbU O JOCTIDKCHHSAX B
00JIaCTH EeCTECTBEHHBIX M COLMAJIBHBIX HayK.
Bonee monoBHHBI M3 3TUX >KYpHAJIOB HMEIOT
BBICOYANIIINI YPOBEHbB

o mnakt-gaxtop (Science Citation Index),

IUTHUPOBAHUA

3aHMMas TIepBble MeCTa B CBOHMX KaTETOPHSX
HayK.

OTO MONHOTEKCTOBas 0a3a NMAaHHBIX KypHAJIOB
nzgarenbetBa  OKC(OPACKOTO  YHUBEPCHUTETA.
Pecypc aHrnosi3pIuHBIA, COAEPKUAT MaTepHalIbl
Mo  OOMECTBEHHBIM W  T'yMaHWUTapHBIM,

€CTCCTBCHHBIM u TCXHUYCCKHUM HayKaMm,

nH(pOpMaTHKe, MENUIIMHE, 3IPABOOXPAHCHHIO H

Hoctyn
CBOOOIHBIN

www.nature.c
om

Ju

Pecypc
JIOCTYTICH

no IP-anpecam
TYCVYPa

materials.sprin
ger.com

archive.neicon
Ju

u
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https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/springermaterials
http://materials.springer.com/
http://materials.springer.com/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
http://archive.neicon.ru/xmlui/handle/123456789/1391849/browse?type=source
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https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source

Ap.
5 Kypnamet Royal  Society of  Chemistry —
ABTOPUTETHBIE  HAYYHbIE  W3JaHUs,  YTO

. MTOATBEPIKIACTCS X BHICOKUMH MOKA3aTEIISIMU B
Iludposoii apxus

XKYPHAJIOB
n3narenscrBa Royal
Society of Chemistry

Journal Citation Reports. B kateropumn «Xumus.
MynbTUAUCIUTUTHHAPHBIC HCCIlieIoBaHus pubs.rsc.org
cpemu mepBbIX MmO panry 20 KypHamoB 6

m3natorcsi Royal Society of Chemistry. Bce
JOpyTHE M3AaTeNIbCTBA MPEICTABICHb MEHBIINM
KOJIMYECTBOM KypHaJIOB B TOT-20.

6 Otu  0a3pl  JAHHBIX MPEJAHA3HAYCHBI  JJIS
WCTIONB30BAaHUS  IMUPOKOH  myOnmkoit. M3-3a
orpaHuuYeHui 00OpYJIOBaHHS M MPOIMYCKHON

[laTenTHas 6a3a CIIOCOOHOCTH OHHM He TpeaHa3HaudeHsl i patft.uspto.go
USPTO maccoBoro ckaumBaHus maHHeIx USPTO. g v
MOJIyYEHUS JIONIOJHUTEIBHOW WH(pOpMaIu 00
o0beMHbIX  maHHbix  USPTO, TIOCETHTE

CTpaHuny 3JICKTDOHHI)IC OPOAYKTHI JaHHBIX.

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

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

VYyebnas paborta mo auctuiuimHe KpHCTamoXUMHsST COCTOMT M3 KOHTAaKTHOW pPabOThI
(Jlekuu, TPaKTHYECKHUE 3aHSITHUS) U CaAMOCTOSTENbHON paboThl. [lons KOHTaKkTHOW ydeOHO
paboTsl B 0011€M 00beMe BPEMEHHU, OTBEICHHOM JJI U3YUYEHUS TUCIUIUIUHGI, cocTaBisieT 47 %
(B TOM 4ucIIe JEKIUOHHBIX 3aHATUN — 15,7%, mabopaTopHsIxX 3aHsaTUH — 15,7%), IpakTHYECKHX
arsaTHil — 15,7%), nons camoctosATenbHOUW paboTel — 53 %. CooTHOIIEHHE NEKIIMOHHBIX,
CEMUHAPCKHUX, JA0OPATOPHBIX U TMPAKTUYECKHX 3aHATUH K OOIeMy KOJMYECTBY YacoB
cooTBeTcTBYyeT yuyeOHoMy Iutany Hampasnenus 04.03.01 — Xumwus, npoduins «IIpoduis
«Heoprannyeckass XuMHsi U XUMHUS KOOPJUHAIMOHHBIX COEAUHEHUI», «XUMHUA OKPYKAKOLIEH
CpeIbl, XUMHUECKast SKCIIePTH3a U SKOJIOTHYecKast 0€301acHOCThY.

JI1st TOATOTOBKM K TPAKTUYECKUM 3aHATUSIM HEOOXOJMMO PAaCCMOTPETh KOHTPOJBHBIE
BOMNPOCHI, MPH HEOOXOAMMOCTH OOpaTHThCS K PEKOMEHAYeMOW JHuTepaType, 3amucaTh
HETOHSATHBIE MOMEHTHI B BOITPOCAX ISl YICHEHUSI KX Ha TIPEACTOAIIEM 3aHITHH.

Memoouueckue pekomenoayuu no uzyuenuio oucyuniunvl « Kpucmannoxumus» ons

ooyuarowuxcs

Henp kypca «Kpucramioxumus» - SBISETCS OCBOCHHE OOIIMX MPUHIIUIIOB OMHCAHUS
KPUCTAJUTMYECKUX CTPYKTYp, TEOPUHM BAXKHEHIIMX KPUCTAUIOXUMUYECKUX SBICHUA U
00001IeHHOM KPUCTAITIOXUMHH, paccMaTpHUBalolieil MHOrooOpa3ue KOHACHCUPOBAHHBIX (a3 ¢
Pa3IUYHON CTPYKTYpPOH, H3ydeHHE PU3UKO-XUMHUIECKUX METOIOB UCCIICIOBAHMS KPUCTAIIOB.

[Ipuctynas Kk M3y4eHUIO NUCHUIUIMHBI, O0y4YaromeMycs HEOOXOAMMO O3HAKOMHUTHCS C
TEMaTUYECKUM IUIAHOM 3aHSTHH, CIIUCKOM PEKOMEHJOBAaHHON y4deOHOU muTeparypsl. Ciaemyer
VSICHUTH TOCJIEIOBATENILHOCTh BBITIONHEHUS! WHIMBUIYaJbHBIX Y4eOHBIX 3aJlaHUll, 3aHECTU B
CBOI0O pabouyr0 TEeTpaab TEMbl U CPOKH TIPOBEJICHUS CEMHUHAPOB, HANUCAHUA YYEOHBIX U
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TBOpUecKUxX paboT. [lpm H3yuyeHUW NUCHUIUIMHBI OO0YyYaroIMecs BBIIOJIHAIOT CIEIYyIOoIIne
3aJaHMs: U3Yy4aloT PEKOMEHOBAaHHYIO y4eOHYI0 U HAyYHYIO JIUTEPATypy; MHUIIYT KOHTPOJIbHbIE
paboThl, TOTOBAT JOKJIAAbl M COOOLIEHUS K MPAKTHUECKUM 3aHSATHSM; BBIIOJIHSIOT
CaMOCTOSITENIbHbIE TBOPYECKHE pPadOThI, Y4acTBYIOT B BBINOJIHEHMM IPAKTUYECKUX 3aJaHUU.
YpoBeHb U IIyOMHA YCBOEHUS AUCLUUIUIMHBI 3aBUCAT OT aKTUBHOM U CHCTEMaTH4YeCKOW paboThI
Ha JIEKUMAX, W3Y4YEHHMs] PEKOMEHJIOBAaHHOW JIUTEpaTypbl, BBIIOJHEHUS KOHTPOJbHBIX
MACbMEHHBIX 3aJJaHUI

Kypc u3ydaercs Ha JekUMsIX, ceMHUHapax, JaOOpPaTOpPHBIX M IPU CAMOCTOSITENILHON U
UHAUBUAYalIbHON pabore oOyvarommuxcs. OOydaroumuiicss Uisl MOJHOTO OCBOEHHS MaTrepuana
JOJDKEH HE TMpOIycKaTh 3aHATHS W aKTHBHO Yy4YacTBOBaTh B yuyeOHOM mponecce. s
MaKCUMaldbHOU 3(PPEeKTUBHOCTH HM3yYEHHUS] HEOOXOJMMO MOCTOSHHO BECTH KOHCIEKT JICKLUH,
3HaThb PEKOMEHAYEMYIO IIpernojaBaTesieM JUTEpaTypy, MO3BOJISIONIYIO JONOJHUTH 3HAHUS U
Jy4dlIe NOATOTOBUTHCS K CEMUHAPCKHUM 3aHATHSIM.

B coorBercTBHMM ¢ Y4eOHBIM IJIAHOM Ha KaXIyI0 TEMY BBIJEICHO HEOOX0IUMOe
KOJIMYECTBO YACOB MPAKTUYECKUX 3aHATUN, KOTOPbIE MPOBOASATCS B COOTBETCTBUU C BONPOCAMHU,
PEKOMEH/JIOBaHHBIMM K U3YYEHUIO 10 ONpefesieHHbIM TeMaM. OOyvaromuecss JO0KHbI
PEryJsIpHO TOTOBUTHCSA K CEMUHAPCKUM 3aHSTHUSIM U Y4aCTBOBATh B 00CYXJA€HUU BOIIPocoB. [Ipu
MOJIFOTOBKE K 3aHSTUSM CIIEAyeT PYKOBOJCTBOBATHCSI KOHCIIEKTOM JIEKIIMHA U PEKOMEHOBAHHOMN
autepatypoil. TeMaTuueckuil 1IaH AUCHUIUIMHBI, y4eOHO-METOIUYECKHEe MaTepuabl, a TaKke
CIIMCOK PEKOMEHI0BaHHOM JTUTEpaTyphl IPUBEAEHBI B paboyeil mporpamme

Memoouueckue pekomenoauuu npu padome Ha0 KOHCHEKMOM 60 6PeMA NPOBEOCHUS
JeKyuu

B 1mpouecce NEKIMOHHBIX 3aHATHH Liedecoo0pa3HO KOHCIEKTHPOBATH  yueOHBIN
MaTepuai. J{as 3Toro UCHOIb3yIOTCS 00IME U YTBEPAUBIINECS B MPAKTUKE MIPABUIIA, U IPUEMbI
KOHCIIEKTUPOBAHUS JEKIHI:

KoHncnektupoBanue JeKIHil BeleTcss B CIENHMaIbHO OTBEACHHOM IS 3TOTO TETpaju,
KOKABIA JIUCT KOTOPOW JIOJDKEH HMETh TIO0Js, Ha KOTOPBIX JIENAIOTCS TOMETKH U3
PEKOMEHIOBAaHHOW JIMTEpPATyphl, AOMOJHAIOIINE MaTepuan MPOCIYIIAHHOM JIEKIMH, a TaKXKe
MOYEPKHUBAIOIINE 0COOYIO BXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX TOTOKEHHH.

[enecooOpa3HO 3aMuChIBaTh TEMY U IUIAH JIEKIIUHA, PEKOMEHIyEMYIO JINTEPATYPy K TeME.
3anucu pa3zienoB JIEKIUH JOJDKHBI MMETh 3arojoBKH, IMOJ3arojIOBKH, KpacHble cTpoku. s
BBIJIETICHUS PA3/JIE€JIOB, BBIBOJOB, ONPEAEICHUI, OCHOBHBIX A€W MOYKHO HCIOJIb30BaTh IIBETHBIE
KapaHJany 1 GJIoMacTephl.

HazpanHble B JI€KIIUU CCHUIKM HA IEPBOMCTOYHUKHU HAJ0 MOMETUTDH Ha MOJIAX, YTOObI pU
CaMOCTOSITENIbHOW paboTe HaWTH W BOMCaTh HUX. B KOHCIEKTE JOCIOBHO 3alMCHIBAIOTCA
onpejeNeHusl MOHATHM, KaTeropuil W 3aKoHOB. OcTanbHOE JOHKHO OBITH 3alMCaHO CBOMMU
CJIOBaMH.

Kaxnomy cryneHTy HeoOXxoauMo BbIpa0OTaTh W HMCHOJb30BaTh  JOIYCTHUMbIE
COKpallleHUs] HanboJsiee pacpoCTPaHEHHBIX TEPMUHOB U IOHATHI.

Memoouueckue pekomenoayuu no n0020MoeKe K RPAKMUYECKUM 3AHAMUAM

[IpakTnueckue (ceMUHApCKHe) 3aHATHS — COCTaBHAas dYacTh Y4eOHOro mpolecca,
rpynmnoBast (GopMa 3aHATHI NpPH AaKTUBHOM YYacTHM CTYJIEHTOB. [IpakTHueckue 3aHATHA
CIOCOOCTBYIOT yYIIyOJIEHHOMY HW3y4YEHUIO HauOoJiee CIOKHBIX MpoOJeM HAyKHM M CIyKar
OCHOBHOHM (hOpMOH TOJBEIEHUSI HMTOTOB CaMOCTOSATENbHOW paldoThl oOydaromuxcs. Llenbio
NPAKTUYECKUX 3aHATHHM sBIseTcs yrayOJeHHe U 3aKperuieHHe TEeOpeTUYEeCKUX 3HaHUuM,
MOJIYYEHHBIX 00yYaroIMMUCS Ha JEKIHIX U B IMPOLIECCe CAMOCTOSITEILHOTO U3YUEHHs Y4eOHOTro
MaTepuaia, a, ClieZJloBaTeIbHO, ((OPMUPOBAHHE Y HUX OIPEIEICHHBIX YMEHHUI U HaBbIKOB.
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B Xxone moAroToBKM K CEMHUHApCKOMY 3aHATHIO HEOOXOOMMO INPOYUTATh KOHCIEKT
JeKIMH, M3YYUTh OCHOBHYIO JIMTEPATypy, O3HAKOMHUTBCS C JOMOJHUTEIHHON IUTEpaTypoi,
BBIIIOJIHUTh ~ BBIJAHHbIE IMIpENojaBaTeieM IpakThyeckue 3azaHus. llpu sTtoM  ydecTh
PEKOMEH/IAalMU TpernoiaBarens U TpeOoBaHUS mporpamMmbl. JlopabaTeiBaTh CBOM KOHCIIEKT
JEKIMH, JIeas B HEM COOTBETCTBYIOIUE 3aMCU U3 JINTEPATYpBhI.

XKenatenbHO TpPU MOATOTOBKE K TMPAKTUYECKUM 3aHATUSAM 1O  JUCLUIUIMHE
OJIHOBPEMEHHO HUCIOJIb30BaTh HECKOJIBKO HCTOYHUKOB, PACKPHIBAIOILUX 3a/laHHbIC BOIIPOCHI.

Ha mnpaktuueckux 3aHATUSAX OOydYaroUIHecs ydaTcsi TPaMOTHO H3Jarath IMpoOJeMBbl,
cBOOOJIHO BBICKA3bIBaTh CBOM MBICIIU U CYXJI€HUS, pACCMaTPUBAIOT CUTYallUH, CIIOCOOCTBYOIIME
PasBUTHIO MPO(ECCHOHANBHON KoMIleTeHTHOCTH. CrenyeT MMEeTh B BUAY, YTO INOATOTOBKA K
IPAaKTUYECKOMY 3aHATHIO 3aBHCUT OT (OpPMbI, MECTa IPOBEIEHUS CEMUHapa, KOHKPETHBIX
3aJJaHii U TOPYYEHUH. DTO MOXKeET OBITh HalMCaHUe JIOKJIaza, acce, pedepara (¢ mocaeayrImum
UX 00CYXXJIEHUEM ), KOJUIOKBHYM.

Memoouueckue pekomeHOAUUU NO OPZAHUZAUUU CAMOCHIOAMENbHOU PAOOm bl

CamocrodarenbHas pabora oOyyaroImuxcs - CHoco0 aKTHUBHOIO, IIEJIEHAIIPABICHHOIO
nproOpeTeHNs CTYACHTOM HOBBIX IS HETO 3HAHUH U YMEHUH 0e3 HEemOCPeACTBEHHOTO Y4aCTHs
B 3TOM IIpolecca npenojaaBateneil. [IoBpleHre poar caMoCTOATEIbHON paboThl 00yJaroImuXxcs
IIPY IPOBEICHUH PA3IMYHBIX BUAOB yUEOHBIX 3aHATUN MPEATIOIIATaeT:

— ONTHMH3ALHUI0 METOJOB OOYy4YeHHs, BHEAPEHHUE B YYEOHBI MpPOIECC HOBBIX
TEXHOJIOTUI 00yuyeHMsI, OBBIIIAOIINX TPOU3BOAUTENILHOCTh TPYAA NpenojaBaTess, akTUBHOE
MCIIOJIb30BaHNE NH()DOPMAIIMOHHBIX TEXHOJIOTHH, TTO3BOJISIONIUX 00yJaromeMycs B YA00HOe IS
HEro BpeMsi OCBauBaTh y4eOHBIH MaTepHal;

—  IIMPOKOE BHEIPEHHUE KOMIIbIOTEPU3UPOBAHHOTO TECTUPOBAHMS;

—  COBEpIICHCTBOBAHNE METOIMKH MPOBEICHHS MPAKTUK U HAYYHO-UCCIIEI0BATEIbCKON
paboThl 00yyaromuxcs, MOCKOJbKY MMEHHO 3TH BUIbl yu4eOHOH palboThl B NEPBYIO OYepenb
TOTOBSIT 00YYAIOIIKUXCSI K CAMOCTOSATEIIbHOMY BBITTOJHEHHIO MTPO(ECCHOHABHBIX 3a/1a4;

—  MOJICPHM3ALIMIO CHUCTEMBI KypCOBOTO M JUIUIOMHOTO IPOEKTHPOBAHUS, KOTOpas
JIOJDKHA TTOBBIIIATH POJIb CTYJEHTA B M0A0Ope MaTepuaa, OMCKe IMMyTel peleHns 3a1ad.

CamocrosiTenbHasi paboTa TNPUBOAUT CTYACHTA K IIOJIyYEHHUIO HOBOIO 3HAHUS,
YIOPSIOYEHUIO M YIUIyOJEHUI0  HMMEIOIIMXCS — 3HaHWM, (opMupoBaHMIO y  HEro
npodecCuOHANBHBIX HaBBIKOB U yMEeHUH. CaMocTosTeNbHAast paboTa BBINOIHSET Psii QyHKIUI:

—  pa3BUBAIOLIYIO;

—  uHPOPMaAIMOHHO-00y4aIOUIyIO;

—  OPHUEHTHPYIOIIYIO0 U CTUMYIUPYIOIIYIO;

—  BOCHHTHIBAIOIIYIO;

—  HCCIIEJ0BATENIbCKYIO.

B pamMkax Kypca BBITOIHSIOTCS CIIEAYIOIINE BUIBI CAMOCTOATEIBHOM padoThI:

1. IIpopabGotka y4yeOHOro wmarepuana (IO KOHCIEKTaM, Yy4eOHOW U Hay4HOH
JTUTEPAType);

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

3. Pabota c Tectamu 1 Bompocamu JijIsl CaMOIIPOBEPKH;

4. BbInoJHEHHE UTOTOBOW KOHTPOJIBHOM paboTHI.

CryneHTaM peKOMEHyeTcsl C CaMOro Havajia OCBOEHHS Kypca paboTaTth ¢ JIUTepaTypol 1
npeUlaraéMbIMU 33/1aHUSIMHU B (hOpMeE MOJATOTOBKH K OUEPEIHOMY ayJIUTOpHOMY 3aHATuiO. [Ipn
ATOM aKTyaJIM3UPYIOTCS MMEIOIIMEcS 3HaHMs, a Takxke cozjaercs: 0aza JUisi YCBOEHHsS] HOBOTO
MaTepHala, BO3HUKAIOT BOIIPOCH], OTBETHI HA KOTOPbIE CTYEHT MOJy4YaeT B ayJAUTOPUH.

HeoOxomuMo OTMETUTB, YTO HEKOTOpBIE 3aJaHus ISl CaMOCTOSITEIbHOW paboThl MO
KypCy UMEIOT ompenieneHnyto cnenuduky. [Ipin ocBoeHNH Kypca CTyJE€HT MOXET MOJIb30BaThCs
OMOIMOTEKON By3a, KOTOpas B IOJHOW Mepe oOecreueHa COOTBETCTBYIONICH JIMTEPATypOH.
3HaYUTENbHYIO TIOMOIb B MOJATOTOBKE K OUYEPEIHOMY 3aHITHUIO MOXKET OKa3aTh MMEIOIIMHCS B
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y4eOHO-METOJUYECKOM KOMIUIEKCE KPaTKHI KOHCIEKT JeKIuil. OH k€ MOXET UCIO0Ib30BATHCS U
JUISL 3aKpETUICHHsI MOJyYeHHOTO B ayauTopuu Marepuaia. CaMmocrosiTenbHas paboTa CTyIeHTOB
IPEeIyCMOTpEHa Y4eOHBIM IIJJTAHOM U BBIIOJHSETCS B 00s3aTeNbHOM NOpsAKe. 3aaaHus
IPEJIOKEHBI 110 KaXA0H U3y4yaeMOW TEME U MOTYT TOTOBUTHCSI MHAUBUAYAJIbHO WIHM B TPYIIIIE.
[To HeoO0XOAMMOCTH CTYAEHT MOXET oOpamarbcs 3a KOHCYJNbTAllMed K IIPerojaBaTelto.
Brinonnenue 3ajaHuii KOHTPOJIUPYETCS U OLIEHUBAETCS IPENIOAaBaTEIIEM.

JUId yCHemHOro caMmOCTOSITEJIBHOTO W3YYEHHs MaTepuana CEroAHs HCIOJb3YKTCS
pa3NuYHbIe CpeacTBa OOydeHHs, CpPeau KOTOPBIX 0CO00€ MECTO 3aHUMAIOT WH(POPMAIMOHHBIE
TEXHOJIOTUM PA3HOTO YPOBHS M HAlpPaBIEHHOCTH: 3JIEKTPOHHbIC YYEOHHKU M KYpChl JEKIMMH,
0a3bl TECTOBBIX 33aJaHMU W 3a/a4. DJIEKTPOHHBINH y4eOHUK MPENCTaBIIAET COOOW MpPOrpaMMHOE
CPEICTBO, MO3BOJIAIONICE MPEACTABUTD IS U3YYEHHs] TEOPETUYECKUN MaTepuas, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK M CAMOCTOSATEIbHYIO TBOPUYECKYIO pabOTy, IOMOTarolee CTyIeHTaM U
IIPENOAABATE0 OLCHUTh YPOBEHb 3HAHUU B ONPEACICHHOW TEMaTHKE, a TAKKe COJEeprKaliee
HEOOXOUMYIO CIPaBOYHYIO HH(POPMAIUIO. DIIEKTPOHHBIN y4eOHHMK MOXET WHTETPHPOBATH B
ce0e BO3MOXKHOCTU PpA3JIMUYHBIX IEAArOTMYECKUX IPOTPAMMHBIX CPEJICTB: OOydaroLIMX
poTpaMM, CIIPaBOYHHUKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIINX POTPAMM.

JUis ycrnelmHoi OpraHu3alliid CaMOCTOSITENbHON paOOThl BCE aKTHBHEE IMPUMEHSIOTCS
pazHooOpa3Hble oOpa3oBaTelbHbIE pecypchbl B ceTu HTepHeT: cucTeMbl TECTUPOBAaHUS IO
pasnYHbBIM  00JacTsAM, BHUPTYyaJbHbIE JIEKLUH, J1a0OpaTOpUM, IPH 3STOM  I10JIb30BATEIIO
JIOCTaTOYHO MMETh KOMIBIOTEP U MOJAKIIOueHuEe K VHTepHeTy nans Toro, 4yToObl CBSI3aThCS C
IpernojaBaresieM, PellaTh BRIYUCIUTEIbHBIC 331a4d U II0ay4yaTh 3HaHus. Mcnonb3oBanue cereit
YCUJIMBAaET POJIb CaMOCTOSITENbHONM pabOThl CTYAEHTAa M IO3BOJSET KapJAUHAJIbHBIM 00pa3oM
WU3MEHUTH METOJUKY IIPENOJaBaHUS.

CTyzneHT MOXeT Moily4aTh BCE 3aJaHUsl U METOJIMYECKUE YKa3aHMs 4yepe3 CepBeEp, 4TO
JlaeT eMy BO3MOXKHOCTb ITPUBECTH B COOTBETCTBUE JINYHBIE BO3MOKHOCTH C HEOOXOAUMBIMHU IS
BBINIOJIHEHUST paboT Tpyno3aTparamu. CTYAEHT UMEET BO3MOXKHOCThH BBINOJIHSTH padoTy Joma
WK B aynuTopuu. boibiioe BocnuTarenbHoe 1 00pa3oBaTelbHOE 3HAUEHHE B CAMOCTOSITEIbHOM
yu4eOHOM TpyJie CTyJIeHTa UMEET CaMOKOHTPOJb. CaMOKOHTpPOJIb BO30YXK/IaeT U MOAJIEPKUBAET
BHUMAaHUE WM HWHTEPEC, IOBBIIIAET AKTHUBHOCTb MAMATH W MBIIUICHUS, MO3BOJISIET CTYACHTY
CBOEBPEMEHHO OOHApYXUTh U YCTPAaHUThH JOMYIICHHbIE OMMOKU U HEIOCTATKH, OOBEKTUBHO
ONpPEACIUTh YPOBEHb CBOMX 3HAHWM, NMPAaKTUYECKUX yMeHMiIl. Camoe HOCTYyNHOE M INpPOCTOE
CPEJICTBO CAaMOKOHTPOJIS ¢ PUMEHEHUEM HHPOPMAIlMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTHH -
3TO A TECTOB «on-line», KOTOpbIEe MO3BOJISIOT B PEKUME PEaIbHOTO BPEMEHU OIPEIeNIUTh CBOM
YpOBEHb BJAJEHUS TNPEIMETHBIM MaTepUalOM, BBISIBUTH CBOM OLIMOKM U IOJYYUTh
PEKOMEHIallUU TI0 CAMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pexomenoayuu no pabome c 1umepamypoi

Bcro nureparypy MOXKHO pa3/ieiuTh Ha YYEOHMKH M y4eOHbIE MOCOOUS, OpUTHHAIIbHBIE
Hay4yHble€ MOHOTpapuuecKrue UCTOYHUKHU, HayyHble MMyOJUKALUKU B Nepuoaudeckoi meyatu. U3
HUX MOXXHO BBIJCIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHAYEMYIO), JONOJHHUTEIbHYIO |
JUTEpaATypy JUlsl YTIyOlIeHHOTO U3YYEeHUS JUCITUIIUHBL.

W3yuenne IUCHMIUIMHBI CleAyeT Ha4MHATh C y4eOHUKa, MOCKOJIbKY y4YeOHHUK — 3TO
KHUra, B KOTOPOW H3JI0KEHbl OCHOBBI HAy4YHBIX 3HAHUUW MO ONpPEJEICHHOMY IpeIMETy B
COOTBETCTBUH C IEJIIMU U 33JjauaMi 00y4eHUs!, YyCTaHOBJIEHHBIMH ITPOTPaMMOH.

[Ipu pabore ¢ nuTeparypoil HEOOXOAMMO YUYUTHIBATH, YTO MMEIOTCS Pa3IUYHbIE BUIbI
YTEHHUS, U KaXIbII U3 HUX UCIOJIb3YETCS Ha ONPEAEIEHHBIX 3TallaX OCBOCHMS MaTepuaa.

IIpeosapumenbHoe uTeHre HANPABIECHO HA BBISIBICHHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U TOUCK MX 3HA4€HMs] B CIPAaBOYHOM JUTEparype. B uacTHOCTH, NpU UYTEHMM yKa3aHHOU
JUTEepaTyphl HE0OOXOIMMO MOAPOOHENUITM 00pa30oM aHATM3UPOBATH MTOHATHSI.
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Cke03H0e umenue peanoNaraeT NPoYTEeHUE MaTepruaia oT Havaua 10 KoHia. CKBO3HOe
YTEHUE JMTEPATyphl U3 NPUBEACHHOTO CIHMCKA JaeT BO3MOXKHOCTH CTYIEHTY C(POpPMHUPOBATH
CBOJI OCHOBHBIX HOHATHH U3 N3yyaeMoi 00J1acTH U CBOOOJHO BIIaJIETh UMHU.

Bvibopounoe — Ha000pOT, UMEET LIEIbIO MOUCK U 0TOOp Marepuana. B pamkax maHHOTO
Kypca BbIOOpOYHOE YTEHHUE, KaK CIIOCO0 OCBOEHMSI COAEPIKaHUS Kypca, 10JIKHO UCIOIb30BATHCS
IIPY TOATOTOBKE K MPAKTUYECKUM 3aHATHSIM IO COOTBETCTBYIOIIUM pa3zeiiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKUH pa30op TeKcTa C IMOCIEAYIOIUM €ro
KOHCTIeKTupoBaHueM. OCBOCHHE yKa3aHHBIX MOHATHH Oyner Haunbosiee 3(p(eKTHBHBIM B TOM
cilydyae, eci IpU YTEHUHU TEKCTOB CTYJEHT OyJeT 3a7aBaTh K 3TUM TEKCTaM BOIIPOCHL. YacTb U3
3THUX BOIpOcoB chopmynupoBana B @POC B mepeuHe BONPOCcoOB i codecenoBanus. IlepeueHn
9THX BOIPOCOB OIPaHUUEH, TI03TOMY BaXKHO HE TOJBKO COAEP)KaHUE BOIIPOCOB, HO CaM MPUHIIMII
OCBOCHHMS JIUTEPATYPHI C TIOMOIIBIO BOIIPOCOB K TEKCTAM.

Lenbto uzyuaroweco uTeHus SABISETCS INyOOKOE M BCECTOPOHHEE NOHUMaHHME Y4eOHOM
uHpopmanuu. ECTh HECKOIBKO MPHUEMOB H3yJarOIIEro YTCHUS:

1. YteHue 1o anroputMmy Ipejnojaraet pazoreHue HHGopMauuu Ha OJOKH: Ha3BaHUE;
aBTOp; MCTOYHHMK, OCHOBHas HJesl TEKCTa, (DaKTWYECKWid Marepuaj;, aHaIu3 TEKCTa IyTeM
COIIOCTABJICHUS UMEIOIUXCS TOYEK 3PEHUs 110 pacCCMaTPHUBAaEMbIM BOIIPOCAaM; HOBU3HA.

2. Ilpuem MOCTaHOBKHU BOIIPOCOB K TEKCTY UMEET CIICYIOUIHHA alrOPUTM:

- MEJJICHHO MPOYHUTATh TEKCT, CTAPAsACh MOHATH CMBICI H3JI0)KEHHOTO;

- BBIJICJIUTH KJIFOUEBBIE CJIOBA B TEKCTE;

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

3. Ilpuem Te3upoBaHUS 3aKIIOYacTCS B (POPMYIMPOBAHUH TE3HUCOB B BHJIE TOJOXKCHUH,
YTBEP)KJICHH, BBIBOIOB.

K osromy MOXHO m00aBUTh W WHBIE NpPUEMBL: TpHeM pedepupoBaHuUs, MpPHEM
KOMMEHTHPOBAHMUSL.

Baxnoil cocrapisomeil J000ro COJUAHOIO HAYYHOI'O H3JIaHUS SBJSIETCS. CIIMCOK
JUTEpaTyphl, HAa KOTOPYIO cchliaercs aBTop. [Ipy BO3HMKHOBEHMM HMHTEpeca K KakKoH-TO
oOcyxmaemMoll B TekcTe Ipo0siieMe BCErJa eCThb BO3MOXKHOCTH OOpaTUThCcS K CIIHCKY
OTHOcALIeHcs K Hel aureparypsl. B 3TOoM ciydae Bcs mpoOiema kak Obl pa3OuBaercs Ha
COCTABIISIIONINE YaCTH, KaXKasi U3 KOTOPBIX MOYET M3Y4aThCsl OTAETBHO OT Apyrux. [Ipu sTom
Ba)XHO HE TEPATh U3 BUA OOIINN KOHTEKCT U HE OTPYKaThCsl Ype3MEPHO B JI€TaNIU, IOTOMY YTO
TaKUM 00pa3oM MOKHO HE YBUIETH TJIABHOTO.

ITonroToBka K sK3aMeHY JAOJDKHA MPOBOJUTHCS HAa OCHOBE JIGKIIMOHHOTO MaTepuala,
Marepuala MPaKTHIECKUX 3aHITUH C 00s3aTeIHHBIM OOpaIleHHeM K OCHOBHBIM YYeOHHKaAM IO
Kypcy. OTO TMO3BOJUT HUCKIIOUUTh OIIMOKM B TOHMMaHUU MaTepuaiga, oOOJErdyuT ero
OCMBICJICHHE, IPOKOMMEHTHPYET MaTeprual MHOTOYHCIICHHBIMH TTPUMEPAMHU.

Memoouueckue pekomenoayuu 01 nOO20MOBKU K IK3AMEHY:

Ok3ameH B VIII-Mm cemectpe siBisieTcst pOpMOIl UTOrOBOrO KOHTPOJIS 3HAHUM U yMEHUI
oOyJaromuxcs Mo JaHHON TUCUUIUIMHE, TOJIYYEHHBIX Ha JIEKIUAX, MPAKTUYECKUX 3aHATUSAX U B
npolecce camMocTosTeNbHOW paboTbl. OCHOBOHM MMl OINpENENICHUs] OLEHKU CIYKUT YPOBEHb
YCBOEHHUSI O0yJaronuMucs Marepuaia, MpeayCMOTPEHHOTO JaHHOW paboueidt mporpammoint K
9K3aMeHY [JOIYCKaloTCs CTYAEHTHI, HaOpaBmue 36 u Oosiee OayuIOB MO MTOraM TEKYILEro U
IIPOMEXKYTOUHOTO KOHTpoJisi. Ha sk3ameHe cTyneHT MoxkeT HabpaTh oT 15 no 30 Gamios.

B mepuox moAroToBKM K 3K3aMeHY oOOydaroliuecsi BHOBb oOOpamaroTcss K y4eOHO-
METOANYECKOMY MaTepuaily 1 3aKPEIUISIOT IPOMEKYTOUHBIE 3HAHMS.

[TonroToBka oOyyaromerocst K 3k3aMeHy BKJIIOUAET TPH dTara:

— camocTodATeNbHas paboTa B TEUEHHE CEMECTpa;

—  HEINOCPEACTBEHHas IOATOTOBKA B JHU, IPEALICCTBYIOIIME 3K3aMEHY II0 TeMam
Kypca,
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— TOArOTOBKA K OTBETY Ha AK3aMEHAIIMOHHbIE BOIIPOCHI.

IIpu moAroTOBKE K 3K3aMEHY O0YyYaromUMCsl 11eJIecO00pa3HO HCIIOJIb30BaTh MaTEpUAIbI
JeKUUH, y4eOHO-METOJUYECKHEe KOMIUIEKCHl, HOPMATHUBHBIE JIOKYMEHTBl, OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JIUTEPaTypy.

Ha sk3amen BbIHOCHTCSI MaTepuan B 00beMe, IPeIyCMOTPEHHOM paboueill mporpammon
y4eOHOI TUCIMITIIMHEI 32 ceMeCTp. DK3aMeH IPOBOIUTCS B TUCHbMEHHOM / YCTHOH (opme.

[Ipu mpoBeneHun SK3aMeHa B MUChbMEHHOW (yCTHOH) (popme, Beayluii mpenoaaBaTeinb
COCTaBJIIET 9K3aMEHAIIMOHHBIC OWJIETHI, KOTOpPHIE BKJIIOYAIOT B CeOs: TECTOBBIC 3a/IaHUS;
TEOpETUYECKHE 3aJaHus; 3aJayd Wiau cutyauuu. DopMmynHpoBKa TEOPETHUECKUX 3a/laHus
coBmazaer ¢ GopMyIUPOBKOM MepeyuHs SK3aMEHAIIMOHHBIX BOIIPOCOB, JOBEACHHBIX 110 CBEACHUS
oOyJaromuxcsi HakaHyHe 3K3aMeHalMoHHO# ceccuu. Coaep)kaHuE BOIPOCOB OJHOrO Omiera
OTHOCHTCS K Pa3IMYHBIM pa3jeiaM MporpaMMBbl ¢ TeM, YTOOBI O0siee MOJIHO OXBAaTUTh MaTepuall
y4eOHOM TUCIUIIINHBI.

B aynurtopuu, rie npoBOJUTCS YCTHBINM 9K3aMEH, J0JKHO OJTHOBPEMEHHO HAXOJUTHCS HE
OoJiee MIECTH CTYIEHTOB HAa OJHOTO MpEIoAaBaress, IPUHUMAIOIIEro Sk3ameH. Ha moaroroBky
OTBETa Ha OWJIET Ha 9K3aMeHe OTBOAUTCS 40 MUHYT.

I pu npoBeeH M MMCBMEHHOTO HK3aMeHa Ha padoTy OTBOJUTHCS 60 MUHYT.

Pezyrnbrar ycTHOrO (MMCbMEHHOT0) K3aMEHA BHIPOKAETCS OLIEHKAMU:

Ouenxa «omauunon— om 91 oo 100 6ann106 — TeOpeTHUECKOE CONIEPIKAHUE KYpca OCBOCHO
TMIOJTHOCTBIO, 0€3 TIPOOEIIOB, HEOOXOIMMbIE MPAKTUUECKUE HABBIKK PabOTHI C OCBOCHHBIM MAaTEPHATIOM
copmupoBanbl. Bee npemycMoTpeHHbIe porpaMMoi 00ydeH s yaeOHBIC 3a/JaHusI BBITIOJHEHBI, KA9eCTBO
UX BBIIIOJIHEHHS OLIEHEHO YMCIIOM OaslyioB, ONIM3KUM K MaKCHMaTbHOMY. Ha sk3amMeHe cTyieHT
JIEMOHCTPHPYET IITyOOKHE 3HAHKSI [PETYCMOTPEHHOTO IIPOrPaMMOI MaTepHaia, yMEeT YeTKO, TAKOHIYHO U
JIOTWYECKH TIOCIIEZIOBATENBLHO OTBEYATh Ha TIOCTABJICHHBIE BOIIPOCHL.

Ouenka «xopouwion —om 81 00 90 6an7106 — TEOPETIUECKOE COZIEPIKAHKE Kypca OCBOCHO,
HEOOXOMMBIE MPAKTUYECKHE HABBIKU PA0OThI CPOPMHUPOBAHBL, BBINOIHEHHBIE yUeOHbIE 3a/IaHUS COIEPKAT
He3HA4YUTENbHBIE OmOKH. Ha sKk3aMeHe CTyZIeHT IEeMOHCTpUPYET TBEPIOE 3HAHUSI OCHOBHOTO
(porpamMMHOr0) MaTepHana, yMeeT YeTKO, [PaMOTHO, 0e3 CYITIECTBEHHBIX HETOUHOCTEH OTBEYaTh HA
TIOCTaBJICHHBIE BOIPOCHL.

Ouenka «yooenemeopumensvno» — om 61 0o 80 dannoé — TeOPETUUECKOE COAEPIKAHUE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOAMMBIE MPAKTHYECKNE HABBIKH PabOTHI c(hOpMUPOBAHBI
YaCTUYHO, BBINOJIHEHHBIE Y4eOHBIE 3a7aHus cojiepxkar rpyosle omnOku. Ha sk3ameHe CTyaeHT
JIEMOHCTPUPYET 3HAHHE TOJIHKO OCHOBHOTO MaTepualia, OTBETHI COJEp)KAT HETOYHOCTH, cabo
apryMeHTHPOBaHbl, HApYyIIIEHA MOCIEI0BATEIbHOCTh N3JI0XKEHUS MaTepraa

Ouyenka «neyoosiemeopumenvhoy — om 36 0o 60 6an1108 — TEOPETHUECKOE
coliepKaHHe Kypca HE OCBOCHO, HEOOXOJIUMble NPAKTUYECKHE HABBIKM pabOThl He
c(hopMUPOBaHbI, BHIMOJIHEHHBIE YU€OHBIE 3a/IaHHs COACPIKAT rpyObie OMMOKH, TOTIOTHUTEIbHAS
caMmocCTosiTeNIbHas padoTa HaJ MaTepUaJIoM Kypca He MPUBEAET K CYIIECTBEHHOMY MOBBIIIEHUIO
KadecTBa BBINOJHEHHs y4eOHBIX 3amaHnii. Ha sk3aMeHe CTyIeHT AEMOHCTPHPYET HEe3HaHHE
3HAYUTEIbHOM YacTH MPOrpaMMHOIO MarepHuaa, CYIIECTBEHHble OMIMOKM B OTBETaX Ha
BOTIPOCHI, HEYMEHHE OpPHECHTUPOBAThCS B Marepuaje, HE3HaHHWE OCHOBHBIX IOHSTHH
JUCITUTLIAHBI
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8. MaTepuajJibHO-TEXHHYECKOE o0ecnevyeHne U CIUIINHBI

8.1. Tpebosanua k mamepuanbHO-MEXHUUECKOMY 00ecneueHuro

Jdnsa  peanm3aimuu  pabodedl NPOrpaMMbl JUCHUIUIMHBI HMEIOTCS CHENUAIbHBIE MOMELICHUS Ui
NpPOBENEHUS 3aHATHH JIEKIHOHHOTO, JIa0OpaTOPHOTO M MPAaKTUYECKOTO THUIMA, TPYNIOBBIX H
WHIWBUAYaJIbHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOJS W NPOMEXKYTOUHOM aTTecTallud, a TaKKe
HOMEUICHUST JUIA CaMOCTOATENIbHOW paldOThl M TOMEIMICHHS Uil XpaHEHHs W NPOPHIAKTHIECKOTO
oOcmyxuBanus oOopymoBanusi. CrenuaibHble MOMEIIECHHS YKOMIUICKTOBAHBI CIEIHaTH3UPOBAHHON
MeOebl0 U TEXHUYECKHMH CPEeICTBa 00yUeHHS, CITYKAIUMHU IJIs1 TpeICcTaBleHu HHPpOpMauu O0NbLION
ayAUTOPHUH.

Jns mpoBeneHus 3aHATHI JIEKIMOHHOTO THIIA UMEIOTCS JAEMOHCTpAoHHOe obopynoBanue. [1o
JUCHUITIINHE «KpI/ICTaHHOXI/IMI/Iﬂ» HMCIOTCA MNPE3CHTALMN IO OTACJILHBIM TEMaM KypcCa, IMO3BOJIAIONIUC
Hauboee Y3pPEeKTUBHO OCBOUTH MPEACTABIICHHBIN YIEOHBI MaTepHAll.

MarepuanbHO-TEXHUYECKOe oOecrieueHre J1a00paTOPHBIX 3aHATHH MO TUCIUIUIHHE:

[IpuGop st mpoBeaeHus deKTpodopesa
KonnykromeTp
pH metp
Bechl TexHnueckue
PedpaxTomerp
Oo6opynoBanue LIKII «PenTreHoBcKasi AMarHOCTUKA MaTEPUAIOB)
KoMmakTHbI HACTOMBHBIN MOpOMmKOBEIM qudpakromerp D2 Phaser. [IponsBoauTens:

Bruker AXS, I'epmanus; roa Beimycka: 2011.

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

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

[Totenmmoctat/ransBanoctat PAR 2273; IlpousBonurens: AMETEK, CIIIA; rox
BbIycka: 2006.

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

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

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

NK-®ypre cnekrpomeTplR-Prestige21; [IpousBoaurens: Shimadzu, ['epmanus; rox
BbIycka: 2006.

Cxkanupyromuii anekTpoHHslii Mukpockon Tescan VEGA3LMH ¢ EDX Mukpo3zonaom
st xuMuaeckoro ananm3a. [IponsBogurens: Tescan, Uexus; roa Boimycka: 2013.
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[Tpu npoBeeHUN 3aHATUH JEKIIMOHHOTO/ CEMHMHAPCKOTO THIIA 3aHATHIA UCTIONb3YIOTCS:
JUUECH3UOHHOE NPOZPAMMHOE 00ecneueHue:
IlepeyeHb TMIEH3MOHHOTO porpaMmMHoro odecneuenusi KbI'y 2022

Cpok
HaumeHoBaHue NporpamMmbl, IpaBo Crtpana JAeicTBUA
Ne HCII0JIb30BAHUS KOTOPOH NPOUCXO0K- nporpam- KoJu-Bo
NpeaocTaBJsieTcsi AeHus1 MHOT'0
obecrevyeHust
Jlunensus Ha mporpaMMHOE oOecTiedeHue
CPEICTB AaHTUBUPYCHOM 3aILUThI
Kaspersky Endpoint Security ans 6msHeca Poccutickas 12 Mecsnes 1300
- Cranpaptabiii Russian Edition. 1000- Deneparus
1500 Node 1 year Educational Renewal
License (KL4863RAVFQ)
JluneHsust Ha 0PUCHOE MPOrPAMMHOE
Poccuiickas
obecredere 0eccpoyHO 1300
®Denepauus
MoiiOduc CrannapTHbIi
Jlunien3us Ha mporpaMmMHoe obecreueHue
JUTS TTIOMCKA 3aMMCTBOBAHUIA B TEKCTOBBIX
JIOKyMEHTaX pacnpoCTPaHEHHBIX Poccniickast 12 MecsLes 1
¢hopmaToB Denepanust
Antumnaruar BY3 (2000 nmpoBepok)
Jlunensus Ha yueOHYyIO CUCTEMY
ABTOMAaTHU3UPOBAHHOTO NMPOSKTUPOBAHUS Poccuiickas
12 mecsiieB 8
(CAIIP) Denepanus :
«"pamus»
CRM-cucrema
Poccuiickas 12 19
[Iporpamma ana 9BM "1C-butpukc: denepanust Mecsnes
Ynpasnenue caiitoMm". Jlunensust Crapt
[IpaBa Ha mporpaMmmMHOe oOecrieueHue
YHUBEpCaAIbHAs CUCTEMA IS
BCECTOPOHHETO CTATUCTHUYECKOTO aHaIN3a
P CIIA 12 mecsueB 1
Y BU3yaJdu3aluu JaHHBIX Ha 500
MOJIb30BATENECH.
Statistica Ultimate Academic for Windows
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10 Russian/13 English na 500
noas3oBatenei JlokanbHag Bepcust
(Named User) I'ogoBast TUIIeH3HS
[IpaBa Ha mporpamMmHOe oOecTieueHre
CPEICTBO pa3pabOTKH
7. CIIIA 12 mecsmeB 34
Embarcadero RAD Studio Concurent
Academic Edition 1Year Term License
[IpaBa Ha mporpamMmHOe ObecTieueHne AIis
8 pabotst ¢ PDF-noxymenTamm. Poccuiickast 12 MecsLes 15
’ Denepanust
ABBYY FineReader 15 Business
[IpaBa Ha mporpamMmHOE OOecTIeueHre s
BEZICHHUS OyXTalITEepPCKOTO U HaJIOTOBOT'O
yaera Poccuiickas
9. o 12 mecsueB 16
1C:byxrantepus rocy1apCTBEHHOTO CAcpar
yupexaenus 8 [TIPOD. DnekTpoHHas
ITOCTaBKa
JIunensus Ha mporpaMMHOE CPeACTBO-
BHCOPE/AKTOP Poccuiickas
10. o OeccpouHO 70
Movavi Bugeopenaktop 15 SE Academic CAcpat
Edition
Jlunensus Ha mporpaMMHOE CPEACTBO IS
3armcy (3aXBara) BUJIEO C DKpaHa Poccuiickas
11. o OeccpouHO 70
Movavi Screen Capture Pro (Movavi cAcpanui
Screen Recorder)
[Tnatdopma ans mpoBeeHUs] BEOMHAPOB Poccuiickas
12. o 12 MmecseB 1
Vuebinar cAcpar
HToro o0mmii pazmep JIMUEH3MOHHOT0 BO3HATPAMKICHUS:

8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL 01 UHBATUOOE U JIUY C
02PDAHUYEHHBIMU 803MONCHOCHMAMU 300PD08b

HJ'ISI CTYACHTOB C OIrpaHHMYCHHBIMH BO3MOXHOCTAMHU 3A0POBbS CO3JIaHbI CIICIIUAJIBHBIC
yCiioBus g  TIOJIYYCHUA O6pa3OBaHI/I$I. B memsax AOCTYIMIHOCTH TIIOJIYYCHHS BBICIICTO
06pa3OBaHI/IH 1o 06p330BaTCJ'ILHLIM nporpamMmmamMm HMHBAJIMIAMU W JIMOAMHU C OT'PaHUYCHHBIMU
BO3MOXHOCTAMHU 3J0POBbsI YHUBCPCUTCTOM o0ecreuynBacTCs:
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1. AnpTepHaTHBHas Bepcus oOQuUIMAILHOTO cailita B cetn «MHTEpHETY miIA
CcI1a0OBUISAIINX

2. 1711 ’HBATUIOB C HAPYIICHUSMU 3peHUS (CTaOOBUISIINE, CIICTIBIC)

- MPHUCYTCTBHE ACCHUCTEHTAa, OKAa3bIBAIOMIErO OOydaromemycs HEeOOXOIMMYIO TOMOIIb,
nyOIMpoBaHHE BCIYX CIPABOYHOM WMH(GOpPMAIMK O PACIHUCAHUM y4eOHBIX 3aHATHH; HAINYHE
CPEICTB JUISl YCHJIGHHS OCTaTOYHOTO 3peHHs, OpaleBCKOM KOMIBIOTEPHONM TEXHHKH,
BUJICOYBEIMUUTENCH, MPOrpaMM HEBHU3yaJlbHOTO JOCTyNa K HWH(OpMalWW, MpPOrpaMM-
CHUHTE3aTOPOB PEYH U JAPYTrUX TEXHUYECKUX CPEACTB MpueMa-nepenaun yueOHoi napopmaiuu B
JOCTYIHBIX (popMax Jyis CTY/IEHTOB C HAPYLICHUSIMH 3PEHUS,

- 3aJJaHMs JUIS BBITIOJIHEHHS HA 9K3aMEHE 3a4UTBIBAIOTCS] ACCUCTEHTOM,;

- MHUCHMEHHBIC 3a/JaHUs BBHITIONHSIOTCS Ha Oymare, HAJUKTOBBIBAIOTCS ACCHUCTECHTY
00yyJaromumcs;

3.1 WHBAIMIOB WM JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI IO CIIYXY
(cmabocnplianue, rIyxmue):

- Ha 9K3aMEHE MPHUCYTCTBYET ACCHUCTEHT, OKa3bIBAIOLIUI CTYIACHTY HE0OXOAUMYIO
TEXHUYECKYI0 TIOMOIIb C Y4YeTOM HHAMBHIYaJIbHBIX OCOOCHHOCTEH (OH NOMOraeT 3aHATh
pabouee MeCTO, MepeABUTaThCA, MPOUYUTATh U OQPOPMHUTH 3a/laHUE, B TOM YHCIIE 3alUChIBas MO
JTUKTOBKY);

- 9K3aMEH MPOBOJIUTCS B MUCBMEHHOHN (opme;

4. JIns MHBAIMIOB W JIMI[ C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBS, MMEIOIIUX
HApYIICHUST OTOPHO-JIBUTATEIBHOTO arapara, CO3AaHbl MaTepUAbHO-TEXHUYECKHE YCIOBHUS
o0OecrieunBaroe BO3MOXKHOCTh OECHPENsITCTBEHHOTO JOCTyna oO0y4aroumxcs B y4yeOHbIE
MOMEIeHUs, OOBEKTy MUTaHMs, TyaJeTHbIE U JPYrHue MOMEUICHHsS YHHBEPCHUTETa, a TakKke
npeObIBaHMs B YKa3aHHBIX MOMEIICHHUSIX (HATHMYUE PACIIUPEHHBIX JIBEPHBIX TPOEMOB, OPYUYHEH
U IPYTUX MPUCTIOCOOTIEHHIA).

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

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

OOyuaromnmecs: U3 4Kcia JIMI ¢ OTPaHUIEHHBIMU BO3MOXHOCTSIMU 3JI0POBbBsI 00€CIIEYEHBI
AJIGKTPOHHBIMU 00pPa30BaTEIBbHBIMU pecypcamMu B (hOpMax, aJanTHPOBAHHBIX K OTPAHHYCHUSM
WX 3/10POBBSL.
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JIuct u3aMeHeHunit (1OMOJTHEHH )

B paboueii mporpamme muciumnasl b1.B.05.04  «Kpucrammoxumusn»
no HanpasieHuto noarotoBku 04.03.01 Xumus (Ilpodunu noarorosku — Heopranndeckas

XUMHS B XUMHSI KOOPJIWHAIMOHHBIX coeTMHEeHUH. Du3ndeckas Xumusi)
Ha 2022-2023 y4eOHBI roJ

n/n

daement (myHkr) PII/]

IlepeyeHb BHOCUMBbIX U3MEHEHUI
(momoJiHeHHUit)

IIpumeuanue

OO6cyx/1eHa U peKOMEHI0BaHa Ha 3ace/IaHuU KadeIpbl HEOPraHUYECKON U pU3NuecKor XUMUn

IMPOTOKOJ Ne OT «

3aBenyromuii kadenpoit

»

2022 .

X.b. Kymxon
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[Hpuaoxenue 2

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

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

Hlkana oyenusanun nnanupyemuix pe3yibmamos 0oyueHus

Texymmii 1 pyOesKHbIH KOHTPOJIb

CemecTp Ixasa oueHUBaHUS
0-35 6as10B 36-50 6as10B 51-60 6an10B 61-70 6an10B
Bropoii | Yactnunoe mnocemenue | [Tonnoe winm gactuunoe | [lomHoe nmy | ITomHoe
AayOUTOPHBIX  3aHSITHUI. | IOCEIIeHue YaCTUYHOE MOCEIICHUE
HeynoBnerBopurensHoe | ayAMTOPHBIX 3aHATHH. | MOCEIIEHUE ayAMTOPHBIX
BBINOJIHCHHE YactuuHoe ayJUTOPHBIX 3aHSATHH.
JIOMAIITHETO  3a/IaHus. | BBIIIOJHEHHUE 3aHATHH.
[Inoxast MOATrOTOBKAa K | JOMAIHEro  3aJlaHusl. lommoe
GanbHO-pedTHHrOBEIM | YacTuunoe Tonnoe BBITOIHCHHC
MEPOTIPHUSTHUSIM. BHIONHEHME  3afaHpii | BPITOMHCHHC AOMAIIHETO
CryneHt He | I camocTosTenpHoi | AOMAIIHEro Sa/laHud.
JOIycKaeTcs K | paboThl, TecToBBIX | SAHAHMA. Brinontenne
MIPOMEKYTOUHOU 3aJlaHdi, OTBEThl Ha 3a/laHnn AL
BrmosHenne CaMOCTOSITEIEHOH
aTTecTalluu KOJIJIOKBUYME Ha .
3alaHui WIS | s
OUCHKY CaMOCTOSITENILHON P ’
«YZIOBJIETBOPUTEIHHOY. A60TEL  TECTOBBIX TCCTOBBIX
p > 3aJlaHAM, OTBETHI
3aNaHuH,  OTBETBL | yo yonnokBHyME
Ha KOJUIOKBHYME Ha | L. OlIEHKY
OLCHKY «XOPOLIO». | (o o
IIpome:xxyTounas aTrecTanus
Cemectp [Ixana oreHUBaHUS
HeynosnersopurensHo | Y AOBIETBOPUTEIHHO Xoporio OTinyHO
(36-60 6aioB) (61-80 GaioB) (81-90 GaoB) (91-100 GansoB)
Bropoit | Crynent umeer 36-60 | Ctynent umeer 36-50 | CryneHT umeer 51- | CryneHT nmeer 61-

OaJuIoB 11O

TEKYIIETO

OJIH BOIIPOC.

OajuIoB 110

TEKYIIETo

UTOram
PyOEKHOTO KOHTPOJIA,

Ha 3J3K3aMCHC HC Jall
IIOJIHOT'O OTBETA HH Ha

Crynent umeer 36-45
ATOoTraM

PYOEKHOTO KOHTPOIISA,

OaJUIOB [0 HTOram
TEKYIIEro u

pyOeXKHOTO KOHTPOJI,

Ha OK3aMCHE Jall
IIOJIHBIN OTBET Ha
OJJVH BOIIPOC n

YaCTUYHO OTBETHUJI Ha
BTOPOH.

Crynent nmeet 46-60

OaJUIOB [0 HTOram

60
HATOTaM TEKYILEro U

OajuloB 11O

pyOexHOoro
KOHTPOJIA, Ha
9K3aMeHe Jan

HOJHBLIA OTBET Ha
OAWUH BONPOC U
YAaCTUYHO OTBETUII

Ha BTOPOH.

Crygent umeer 61

70
UTOTaM TEKYILIEro U

OaJuIoB 110

pyOexHOoro
KOHTPOJIA, Ha
JK3aMeHe Jan

HOJHBIA  OTBET Ha
o0a Bompoca.
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Ha  DK3aMeHe  fJal
MOJHBIA OTBET TOJNBKO
Ha OJIMH BOIIPOC

TEKYIIETO "
pyOEKHOTO KOHTPOJIS,
Ha  9K3aMeHe  Jal
MOJHBIA  OTBET Ha
OMH  BOIIPOC  WIJIU
YaCTMYHO OTBETWJI Ha
o0a Bormpoca.

CTyIeHT HMeeT IO
UTOTaM TEKYIEro |
PyOEKHOTO KOHTPOJIS
61-70  GammoB  Ha
9K3aMeHe  He  Jal
MOJIHOTO OTBETA HU Ha
OJTMH BOTIPOC.

— 65 OammoB 1O
HTOTaM TEKYIIEro U

pyOexHOro
KOHTPOJIS, Ha
9K3aMEHE nan

[OJIHBIA OTBET Ha
OIWH BOIPOC H
YACTUYHO OTBETHUII
Ha BTOPOH.
CrynenT nmeet 66-
70  OamioB 1O
WTOTaM TEKYyIIEeTo U

pyOexHOro

KOHTPOJIA, Ha
JK3aMEHE Ian
TTOJIHBIN OTBET

TOJNBKO Ha OIUH
BOIIPOC.
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