Padouast nporpamMmma qucuuiuinHbl (moayJas) « Kpucranioxumus», BKIOYAOMIAs
OLCHOYHBbIC U METOANIECCKUEC MAaTECPHAJIbI

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komneTeHUMi Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH
YHuBepcallbHbIE - -
OobmenpodeccrnoHaEHBIC - -
IIpodeccronanpHBIC - I[MIK-4. CmocoOeH  HCIONB30BATh
OCHOBHBIC 3aKOHbI
€CTECTBEHHOHAYUHBIX IUCIMIUIUH B
podeCCHOHATIBHON AeSITETPHOCTH

1.2. KomnereHUMH ¥ HWHAUKATOPbI MX [JAOCTH:KEHHMs, (POPMHUPYEMbIX JHCHMILIMHOM
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kox
HHIUKATOpPA Conep:xaHue HHIUKATOPA KOMIICTCHIIHT
KOMIeTeHINH
KOMIeTeHInI
[1K-4 I1K-4.1 3HaeT OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHBIX JUCLUILUINH
I1K-4.2 Ymeer aHAIU3UPOBATh u HaXOAUTh OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX TUCHHIUIMH, IIPUMEHSeMble B  KOHKPETHBIX
CUTYaIMsX B IPOo(hECCHOHATLHON IS TEIbHOCTH

I1IK-4.3 Brnameer HaBpIKaMu aHanM3a W OOBSICHCHHS KOHKPETHBIX CHTYyalldil B
MpopEeCCHOHANBHON IEATEIPHOCTH C TIO3HIUM OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX AUCIUILINH

1.3. Pe3yabTarhl 00y4eHus 10 JMCHUILIHHE (MOIYJIIO0)
Henap u3yueHuss TUCHUILUIMHBI (MOAYJIsI) — IOJIyYeHHE 3HAHUN MO OCHOBHBIM KaTEropHUsM
KPUCTAUIOXUMHHM U KPUCTAJUIOXUMHUYECKAM OCOOEHHOCTSIM MHOPOJ000pa3yonX MUHEPAIOB
Pa3IMYHbIX KJIaCCOB, HEOOXOMUMBIX JUIsl JAHHOTO HAIpaBJICHUS MOATOTOBKH, U MPHOOpEeTeHUE
MPAaKTUYECKUX HABBIKOB 10 PAacYeTy XUMHUECKUX (HOpMYJTT MHHEPAJIOB.
B pe3ynbraTe u3yueHus: AUCUUIUIMHBI (MOIYJIs) 00yYaromuiics TOMKeH
3HATh:
® OCHOBHBIE MOHATHUSA U KaTETOPUH KPUCTAIITIOXUMUM;
® KPHCTALIOXUMHUYECKHE OCOOCHHOCTH MOPOI000PA3YIONIMX MUHEPAJIOB;
yMeThb:
® [PUMEHSTH JUIS PEeLICHHs MPaKTHYECKUX 3a]ay MOJYYEHHbIE TEOPETHUYECKHE 3HAHUS 00
OCHOBHBIX TOHSATHAX M KaTeropusX KPUCTAIOXMMUHU, OCOOEHHOCTSX BHYTPEHHEIO
CTPOEHHMSI TOPO000Pa3yIOLINX MUHEPAJIOB;
BJIA/IETh:
e MeToJUKaMH pacuera GopMyIll MUHEPATIOB.
2. O0beM, CTPYKTYPA U COJAepKaAHNEe JUCUUIIIMHBI (MOXYJIs)
2.1. O0beM AMCHUILIHHBI (MO1YJIs)

Buowt yueonoi pavomut Dopmbt 00yuenusn

Ounasn

OO01IAasi TPYI0EMKOCTD: 3aUCTHBIC CAMHUIIBI/9aChI 3/108
KonTakTHas padora: 80
3aHATHS JIEKIIMOHHOTO THITA 32
3aHATUS CEMUHAPCKOro TUIA 32
KoncyabTanuu 16

IIpomeskyTOYHAsI aTTeCTAIUS 3ayer
CamocrosiTesbHasi padora (CP) 28

2.2. Tembl (pa3mesnbl) AUCUMIUVIMHBI (MOAYJsI) € YKa3aHMeM OTBEJIEHHOr0 Ha HHMX
KOJIH4eCTBa 4acoB 110 (popmam 00pa3oBaTe1bHOM AesITEIbHOCTH

Ounasn popma odyuenus
Ne | HaumeHoBaHMe  TeM Buabl yueoHoii padotsl (B yacax)
n/n | (pa3nesioB) KonTakTHasi pa6ora | CP




3ansaTus
3aHsATHA CEMIHAPCKOTO THIIA
JIEKIIMOHHOI'0 THIIA
J HNuble 3 C JIP HNnbie
1. OCHOBHBIE TIOHSITHS 16 0 16 0 0 0 14
KPUCTAUIOXUMHHU
2. Kpucrannoxumudeckue 16 0 16 0 0 0 14
0COOEHHOCTH
MOPO000PA3YIOIINX
MHHEPAJIOB
Ilpumeuanusn:

JI — nexuum, [13 — npakruyeckue 3anstus, C — cemunapsl, JIP — na6opatopusie pabotsl, CP — camocrositensHas

pabora.

2.3. Copepkanue JMCHUILIMHBI (MOAYJIsi), CTPYKTYPHPOBAaHHOe IO TemMaM (pa3jesaM) H

BU/JaM padoT

Coaep:xaHue JIEKIIMOHHOT0 Kypca

KPUCTAJTITIOXUMUN

Ne
o/ HaumeHnoBanue Tem (pa3iesioB) Copep:xkaHue JeKIHOHHOI0 Kypca
1. | OcHOBHBIE nonsatus | 1.1. OCHOBHBIE MOHATHUS KpHCTAIIOXUMUU. Kpucramioxumus:

o0nacTb MHTEPECOB W 3afadd HayKH, OOBEKTHI M METOJbI
nccnenoBanuii. 3akoH  ®emopoBa-I'pora.  Kpucrammueckas
CTPYKTYpa M TPOCTPAHCTBEHHAs peIIeTKa: e 3JIeMeHTHI, (opma
3neMeHTapHoM ssueiiku. IIpocTpancTBeHHbIe rpynsl 10 OenopoBy:
TPaHCISIIMOHHBIE pelIeTKy, 3JIEMEHTHI CUMMETPHH
MPOCTPAHCTBEHHBIX PEIIETOK, TUMBl MPOCTPAHCTBEHHBIX TIPYIIL.
Koopnunanvonssle uncia U KOOPAWHALMOHHBIE MHOTOTPAaHHUKH.
Crexuomerpuueckass Qgopmysna u  (HOPMYJIbHBIC  CIUHHIIBL.
IInoTHelmue ynakoBkM U MycToThl. [lonmdapuueckuit meron
n300pakeHUs KPHUCTAJUIMYECKUX CTpyKTyp (meron Ilomunra-
Benosa). Ilpumepsl H300pakeHUS CTPYKTYp B MOJHIIpPAX.
MopenbHbIe IPECTABICHHS CHIMKATHBIX CTPYKTYp. Bo3moxkHOCTH
KpHucTautorpauIeckoil W KPHUCTAUNIOXMMHYECKOH 0a3bl JaHHBIX
MHUHKPUCT st MIOCTPOECHUS " UICHTU(DUKAIH
KPHUCTaJLINIECKOr0 BELIECTBA.

1.2. OcHOBHBIE KaTeropuu KPUCTaJNIOXUMUMU:
W30CTPYKTYpHOCTh, ~ W3OTHIUS,, TETEPOTHIHS, MOPQOTPOITHS,
noimMophu3m, TIOJIUTUTIUS, n3oMophuzm. IIpaBuno

lNonpammuara. JnaronansHeie panbl ['oxpammvuiara-depcmana.
IMoctpoenne kpucrammoxummdecknx Gopmyn. OrmpenerneHue
apamMeTpoB JIEMEHTAPHOUN SUEHKU TBepAbIX pacTBopoB. [IpaBuio
Berapna.

2. | Kpucrannoxumuueckue
0COOEHHOCTH TOPOI000Pa3yIOIIHNX
MUHEpaIoB

2.1. XapakTepucTika MOPO000Pa3yIOIINX MUHEPAJIOB.
XapaKTepI/ICTI/IKa OCTPOBHBIX CHJIMKATOB Ha NPUMEPE OJIMBUHOB U
rpanatoB. OCOOEGHHOCTH CTPYKTYpbl APYTHX OpPTOCHIMKATOB:
I[033WTA, PMHIO0TA, TOMA3a, KHAHWTA, aHAAIy3WTa, CHIDIMMAaHUTA.
OOmrass XapakTepHCTHKAa KOJBIEBBIX CcHIUKaTOB. OcoOeHHOCTH
CTPYKTYpHl Oepminia, TypMaldHa, KOpAHEpHTA. XapaKTePUCTHKA
HETIOYCTHBIX CHIINKATOB Ha puMepe MTHPOKCECHOB.
XapakTepucTHKa JEHTOYHBIX CHJIMKATOB Ha IpUMepe aM(puOO0IIOB.
XapakTepucTHKa CIOUCTBIX CHJMKAThl W aJTIOMOCHIIMKAaThl Ha
npUMepe CIIOJ M KAaoJNMHOB. XapaKTepUCTHUKA KapKacHBIX
ATIOMOCUJIMKATOB Ha MPUMEPE IIOJICBBIX MIMNATOB M LCOJUTOB.
HecwmukaTtaple mopomooOpasyrommne MHHEpaNbl: OKUCIBl |
THIPOOKHCIBI, CyTb(GUABI U CyIb(aThl, KAPOOHATHI.

2.2. [puHIUOEl pacdeTa GoOpMyT MHUHEPATIOB: METOA pacdéra
o Kuciopoay, Metox pacuéra bopueman-CrapbIHKEBHY.

Conep:kaHue 3aHSTHII CEMHUHAPCKOTO TUIIA

KPUCTAIIIIOXUMUHN

No "
i HaumeHoBanue Tem (pa3esos) Tun Copnepixanue 3aHATHI CEMHHAPCKOI0 THIIA
1. OcHOBHBIE noustust | I13 | Cummerpust U popMBbl KPUCTAILIOB.

CuMMeTpus KPUCTAJUINYECKUX PELIETOK.
[TocTpoeHHe KPUCTAIIIOXUMHYECKUX (DOPMYJI CHIIMKATOB




Nzomopdusm: TeopeTrnueckoe 000CHOBaHUE BO3MOKHOCTH
CYIIECTBOBAaHUA TBEPABIX pacTBOPOB 3aMCHICHUA U
OMpe/ieTICHUE MapaMeTPOB UX IEMEHTAPHBIX SIUCCK
2. | KpucramnoxuMuueckue 13 | KpucramioxumMu4eckue 0COOEHHOCTH OCTPOBHBIX
0COOCHHOCTH  TOPOI000PA3yHOIIUX CHJIMKATOB U MX MPUMCHCHHE
MUHEPAJIOB Kpucramnoxumuyeckne 0COOCHHOCTH KOJIBIIEBBIX
CHUJIMKATOB U UX IPUMCHCHUE
Kpucrannoxumuueckue 0COOEHHOCTH LIEIOYCUHBIX
CHITUKATOB U MX IPUMEHEHHE
Kpucrannoxumuueckue 0COOEHHOCTH JICHTOYHBIX
CHITUKATOB U MX IPUMEHEHHE
Kpucramnoxumuueckue 0COOCHHOCTH CIIOUCTBIX
CHJIMKATOB U MX MPUMCHCHHE
Kpucramnoxumuyeckne 0COOCHHOCTH KapKaCHBIX
CHUJIMKATOB U UX IPUMCHCHHUE
XapakTepucTHKa HECWIHKATHBIX — IOpPOI000pa3yroux
MHHEPAJIOB U MX IPUMEHEHHE
[MpuHnunsr pacuera GOpPMyJT MHHEpPAOB Ha OCHOBE
JIAHHBIX XMMHYECKOrO COCTaBa B OCHOBHBIX OKCHIAX
(MeTon pacdéra 1Mo KHCIOPOLY)
[MpuHomner pacyera ¢GOpMyJa MHHEpPAJIOB Ha OCHOBE
MapaMeTPOB KPUCTALUTHICCKON PEIICTKH.
Cojaep:xkaHue caMOCTOSATEIbHOI padoThl
Ne .
/i HaumeHnoBanue Tem (pa3esioB) Copaep:kanue caMOCTOSATEIbHOI PadoThI
1. OCHOBHLIC IIOHATHUSA I/ISy‘ICHI/IC JICKQUOHHOI'0 Marcepuajia, HOoAroToBKa K 3aHATHUAM
KPUCTALIOXUMHU CEMUHAPCKOTO THIIA, 03HAaKOMJICHUE u npopaboTKa
PEKOMEHIIOBAaHHOW  JIUTEeparypbl, pabota ¢  3JIEKTPOHHO-
OMOTMOTEYHBIME CHCTEMaMH
2. Kpucrammoxumudaeckne W3yuyeHue JEKIMOHHOTO MaTepHayia, TOATOTOBKA K 3aHATHIM
0COOCHHOCTH TOPO000PA3YIONIMX | CEMUHAPCKOTO THIIA, 03HAKOMJICHUE u nmpopaboTka
MHHEPAJIOB PEKOMEHIIOBaHHOW  JUTEparypbl, paboTta ¢  3JIEKTPOHHO-
OMOMOTEYHBIMY CUCTEMaMH

3. OueHo4YHbIe MaTepuaJbl 1JIs1 NPOBEeJCHUS TEKYIIero KOHTPOJIsI YCIeBaeMOCTH (B TOM
yucjge Ppy0eskKHOro) M NPOMEKYTOYHOW AarTecTalMd O0Y4YalomUXCA M0 JUCHMILUIUHE
(MoayJ110)
[To mucrumuiiHe (MOZIYJIIO) TPETYyCMOTPEHBbI CIEAYIOLIUME BHUABI KOHTPOJIS KauyecTBa
OCBOEHHUS:
TEKYIIUI KOHTPOJIb YCIIEBAEMOCTH (B TOM YHCIIe pyOeKHBIH);

MIPOMEXKYTOYHASI aTTECTAIMS 00YyJAFOIIMXCS 110 JUCITUTUTHHE (MOTYJIIIO).

3.1.1. OueHo4HBIe MATePHAJIBI A5 POBE/ICHUsI TEKYIero KOHTPOJIs yCleBaeMoCTH (B TOM
qucJie py0eKHoro) no JuciuIinie (MoayJir)

0PO1000Pa3yOIINX MUHEPAIIOB

Ne | Konrposupyemblie TeMbl (pa3aeJibl) HanMeHoBaHMe OLIEHOYHOI'0 CPEICTBA
n/n

1. OCHOBHBIE TOHATHSI KPUCTATUNIOXUMUHU
2. Kpucrannoxumuueckue 0COOEHHOCTH

3.1.1. TunoBbie KOHTPOJIbHbIE 3aJAHUS
KonTposabHblii padoTa

Kpucrammoxumus: o001acTh HMHTEPECOB M 3aJadyd  HayKH, OOBEKTBI U  METOJbI

U TPOCTPAHCTBCHHAs PEIIETKA: €€ 3JIEMEHTHI, (opma

DJeMeHThl CHMMETPUN KOHEUHBIX (DUTYP: TUIOCKOCTH CUMMETPUH U LIEHTP CUMMETPUH;

Paznen 1
Bomnpoc 1.1.
1.
uccienoanuii. 3akon denopona-I'pora;
2. Kpucramnnueckass CTpyKTypa
AJIEMEHTAPHOU SIYCHKH;
3.
4.

DneMEeHTbl CAMMETPUHU KOHEUHBIX (UTYDP: OCH CUMMETPUH;



o w

8.
9.

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

DJeMeHThl CUMMETPUN KOHEYHBIX (PUTYDP: HHBEPCUOHHBIE OCH CUMMETPUH;

DJIEMEHTB CAMMETPUH IIPOCTPAHCTBEHHBIX PEIETOK: BUHTOBBIE OCH CHMMETPHH;
ONEeMEHTBl CUMMETPHUM IPOCTPAHCTBEHHBIX PEIHIETOK: IIOCKOCTU  CKOJIB3SALIETO
OTpPaKEHHS,

[TonsiTHE KaTeropuii, CAHTOHUI, BUZIOB CUMMETPUHU, POPMYJIBI CHMMETPHH;
IIpoctpancTBeHHBIE IpyIIIEI 10 PENOPOBY;

[TpoctpanctBenHble Tpymsl no Hlendaucy;

TpaHCIISIMOHHBIE PEIIETKH;

KoopanHanyoHHble YKciia ¥ KOOPAWHALMOHHBIE MHOIOIPAHHUKH.

Crexuomerpuueckas popmyna u GopMyJIbHbIE €TUHUIIBL.

[InoTHelIne yIIaKOBKYU U IIyCTOTBI.

[Tonusapuyeckuii MeToa M300pa)KeHUs] KPUCTAIIMUECKUX CTpYKTyp (Meron Ilommnra-
benosa). [Ipumeps! n300pakeHust CTPYKTYP B HOJIHIPAX.

MopenbHbIE TPENCTABICHNS CUIIMKATHBIX CTPYKTYP.

Bo3moxHOCTH — KpHcTamiorpadpuueckoil M KpUCTAIOXMMHUYECKOH 0a3bl  JTaHHBIX
MUHKPUCT ns moctpoeHus: 1 UASHTUPUKAIUN KPUCTAJUIMYECKOTO BEIIEeCTBA.
[TocTpoeHne KPUCTATNIOXUMHYECKUX (POPMYI.

OCHOBHBIE KaT€rOpPUH KPUCTAUIOXUMHUHN: H30CTPYKTYPHOCTb.

OcCHOBHBIE KaTETOPUH KPUCTAITIOXUMUU: U3OTUIINSA,

OCHOBHBIE KaT€rOpPUH KPUCTAIIIOXUMUN:T€TEPOTHIIHSL.

OCHOBHBIE KaTErOPUH KPUCTAINIOXUMHUU: TIOJTUTHUIIHSL.

OcHOBHBIE KaTErOpUH KPUCTAIIIOXUMUU: MOPHOTPOIIHSL.

OCHOBHBIE KaTEerOPUH KPUCTAJUIOXUMHUU: TTOJIUMOPHHU3M.

OcCHOBHBIE KaTErOpUH KPUCTAITIOXUMUU: U30MOPPHU3M.

OcHOBHBIE KaTErOpUH KPUCTAINIOXUMUU: TipaBuiio ['onpammuara.

Jwnaronaneubie psaael ['onpammuara-depemana.

IIpaBmiio Berapma. OmpeneneHune mnapaMeTpoB 3JIEMEHTAPHOM SYEMKH  TBEPABIX
pacTBOpOB.

Bonpoc 1.2.
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16.

17.

18.

19.

Paccunraiite unciio GpopMyIbHBIX €IUHUIL B CTPYKTYPE MEIH.

Paccuwnraiite uncio GopMyIbHBIX €IUHHI] B CTPYKTYPE MarHusl.

Paccunraiite unciio GpopMyIbHBIX €UHUIL B CTPYKTYpE ajamasa.

Paccuwnraiite uncno GopMyIbHBIX IUHUI] B CTPYKTYpE rpaduTa.

Paccunraiite unciio ¢opMyIbHBIX eIUHUIL B CTpYKType ranuta NaCl.
Paccuwnraiite uncno GopMyIbHBIX €IUHUI] B CTPYKTYpe ¢urooputa CaF2.
Paccunraiite ynciio ¢opMyIbHBIX €IMHUIL B CTPYKType xsopuctoro me3us CsCl.
Paccuwnraiite uncno GopMyIbHBIX SIUHUI] B CTPYKTYpe HUKeNrnHA NiAs.
Paccunraiite unciio ¢opMyIbHBIX €IUHUIL B CTPYKType nuputa FeS2.

. Paccumraiite yncno GopMyIbHBIX €MHUIL B CTpYKType pyTuia TiO2.

. Paccuuraiite uncio GpopMynbHBIX €IUHUI] B CTPYKTYpe Hoauctoro kaamus Cdl2.

. Paccumraiite yncno GopMyIbHBIX €UHUIL B CTPYKType HUTpUIa 6opa BN.

. Paccuuraiite uncio popMynbHBIX eqUHUIL B CTpYKType nepockuta CaTiO3.

. Paccumraiite yucio GpopMynbHBIX €UHUL B CTPYKTYpe mnuHenu MgA1204.

. Onpenennure KOOPAMHALMOHHBIE 4YHCIA W KOOPAWHALMOHHBIE MHOTOTPAaHHUKH B

cTpyktype ramura NaCl.

Onpenenure KOOPAWHAIIMOHHBIE YHCIAa M KOOPJIWHAIIMOHHBIE MHOTOTPAHHUKH B
cTpykType ¢paroopura CaF2.

Onpenenure KOOpAWHAIMOHHBIE YHCIAa M KOOPJIWHAIIMOHHBIE MHOTOTPAHHUKH B
CTPYKType HuKenuHa NiAs.

Onpenenure KOOpAWHAIMOHHBIE YHCIAa M KOOPJIWHAIIMOHHBIE MHOTOTPAHHUKH B
cTpykType Honuctoro kaamus CdI2.

Onpenenure KOOpAWHAIMOHHBIE YHCIAa M KOOPJIWHAIIMOHHBIE MHOTOTPAHHUKH B



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

cTpykType neposckura CaTiO3.

OHpC}IeHI/ITe KOOpAWHAIIMOHHBIEC 4YHCJIa W KOOPAWHAIIMOHHBIC MHOI'OTpaHHHUKU B
CTpyKType mmnuHenn MgAl204.

[InoTHOCTH MUHEpana cocTapisgeT 2,81 r/cM®. YCTaHOBHTE, YTO 3TO 3@ MHHEPAJ: KAIbIUT
WIH LEPYCCHUT.

[InotHOCT, MuHepanma coctaBiser 3,01 r/cM’. YcTaHOBHTE, YTO JTO 3a MHMHEPAI:
aHpaJnuT WIK OKEPMAHMT.

[InoTHOCTH cepedpocoaepkaiero MuHepana 5,72 r/cm’. YcraHoBUTe, 9TO 5TO 3a
MUHEpAJ: apreHTONUPUT WIIH IIPYCTUT.

Pacmionoxxnre MHUHEpAJIbl II0 MEpPE BO3paCTaHUA IINIOTHOCTH Q)eHaKI/IT, BUIJIEMUT,
MOHTHYEIIIUT.

[InotHOCT, MuHEpana cocTaBiaseT 2,95 r/cm’. VCTaHOBUTE, YTO JTO 3a MHHEPAI:
Mar"e3uT Uiu BUTEPUT.

[110THOCTH MUHEpAa cOCTaBiIsAeT 3,52 r/cM’. YCTaHOBHTE, YTO TO 3a MUHEpPAJ: MHPOII
WIH aJIbMaH/IMH.

[110THOCTH MHHEpaNa COCTaBNIsAeT 3,26 r/cM’. YCTaHOBHUTE, YTO 3TO 3a MUHEpAI: (QasIuT
win GOpCTepHT.

Pacnonokure MHuHepanbl MO Mepe BO3pacTaHUs IUIOTHOCTU: (OPCTEPUT, BUILIEMUT,
dbasuuT.

Pacnonokure MHHepanbl MO Mepe BO3pacTaHMs IUIOTHOCTU: albMaHJIUH, AaHIPAJUT,
MIUPOII.

Pacnonokxute MHHepanbl IO Mepe BO3pacTaHMsl IUIOTHOCTU: BUTEPUT, KaJbLUT,
MarHesur.

Pacnonoskute MHuHepanbl MO Mepe BO3pacTaHMsl IJIOTHOCTH: BHUTEPHUT, LEPYCCHT,
KaJIbIUT.

[I10THOCT, MHHEpanma cocTaBiuseT 3,85 r/cM’. YCTaHOBHTE, YTO JTO 3a MHMHEPAI:
aJIbMaHJUH WU aHIpaJnT.

[I10THOCT, MHUHEpana coCTaBiaseT 3,52 r/cm’. VCTaHOBUTE, YTO JTO 3a MHUHEpAI:
aHpaJNuT WIH MUPOIL.

[InoTHOCTH MUHEpaAIa cocTaBiseT 6,60 r/cM’. YCTaHOBHTE, 9TO 3TO 32 MHUHEPAI: BUTEPHT
WIH LEPYCCHUT.

[I1oTHOCTH MUHEpaAa cocTaBiseT 2,73 r/cM’. YCTaHOBHTE, 4TO 9TO 32 MUHEPAIL: KAIBIIAT
WJIM BUTEPUT.

[InoTHOCT, MuHepanma cocTaBiuseT 3,03 r/cM’. YCTaHOBHTE, YTO JTO 3a MHMHEPAI:
MarHe3uT Uiy KaJblUT.

[110THOCTH MUHEpAIa cOCTaBiIseT 2,98 r/cM’. Y CTaHOBHTE, YTO ATO 3@ MEHEPAI: MATHE3UT
WIH LEPYCCHUT.

[InotHocT, MuHepana coctaiuser 4,19 r/cm’. VceranoBuTe, 4TO 3TO 3a MHUHEpAI:
BUJIEMHT WIH (DasuInT.

[110THOCTH MUHEpAIA COCTABISAET 2,98 r/cM’. Y CTaHOBHTE, YTO 3TO 3a MUHEPAI: (peHaKUT
WJIM BUJUIEMHT.

[InotHOCT, MuHepana cocraBiaser 4,26 r/cm’. VCTaHOBUTE, YTO JTO 3a MHHEpAI:
BUJIEMHT WIN (OPCTEPHUT.

[I10THOCTH MUHEpaAa cocTaBiseT 2,75 r/cM’. YCTaHOBHTE, TO 9TO 32 MEHEPAIL: KAIIBIIAT
VI MOHTHYEJUIUT.

Pazneun 2

Bonpoc 2.1.
1. XapakTepucTuka OCTPOBHBIX CUJIMKATOB HA IPUMEPE OJIMBUHOB.
2. XapakTepucCTUKa OCTPOBHBIX CMJIMKATOB HA IPUMEpPE rPaHaTOB.
3. CTpyKTypa 11033UTa, SMUI0TA U TONa3a.
4. CrpykTypa KMaHUTA, aHAAITY3UTa, CUJUTMMAaHUTA.
5. OOmas xapaKTepUCTHUKA KOJIBIIEBBIX CUITMKATOB.



6. Crpykrypa Oepuiuia, TypMaliHa, KOpIUepUTa.

7. XapakTepHCTHKa LIETIOYEYHBIX CHJIMKATOB Ha MPUMEPE MUPOKCEHOB.

8. XapakTepucTHKa JICHTOUYHBIX CUJIMKATOB Ha IpuMepe aM(puO0II0B.

9. XapakTepHucTHKa CIOUCTBIX CHIIMKATHI U aTFOMOCHIIMKATHI HAa IPUMEPE CITIOI.

10. XapakTepucTHKa CIOMCTHIX CHIIMKATBl U AIFOMOCWIIMKATHI Ha IPUMEPE KAOIMHOB.

11. XapakTrepucTuka KapKacHbIX aJlOMOCUIMKATOB HA IPUMEPE MOJIEBBIX MIIATOB.

12. XapakrepucTuKa KapKacHbIX aJlOMOCHJIMKATOB Ha PUMEPE LIEOJIUTOB.

13. HecunukatHbpie TOpoA000pa3yroIIre MUHEPAITBI KJacca OKHCIIOB

14. HecunukaTHble TOpo1000pa3yoliyre MUHEPaJIbl Kilacca THAPOOKUCIIOB.

15. HecunukatHblie mopoaoo0pa3yromire MUuHepalibl KJ1acCcoB CyIb(pUI0B

16. HecunukaTtHble MOpo1000pa3yoliyne MUHEpalIbl Klacca Cyib(aros.

17. HecunukatHbple TOpOA000pa3yrOIIe MUHEPAITBI KJlacca KapOOHATOB.

Bonpoc 2.2.

1. CocraBbpTe KPUCTALIOXUMHUYECKYIO (OpMYTy MHHEpajia BOJUIACTOHUT. Bhiaenure B HUX
CTPYKTYpHBIE MOTHBBI, BBIYHCIUTE KHUCIOPOJHOE YHMCIIO, HA30BUTE THUI CTPYKTYpbI
KaXKI0r0 BEIECTBA, OXapaKTEePU3yHTe POb KATHOHOB B CTPYKTYpE.

2. CocTaBbTe KpHUCTALIOXMMHUYECKYI0 (GOpMYITy MHHEpaja anbOuT. Belgenute B HHX
CTPYKTYpHbIE MOTHUBBI, BBIUHUCIUTE KHUCJIOPOJHOE YHCIIO, HA30BUTE THUI CTPYKTYpbI
Ka)KI0r0 BEIIECTBA, 0XAPAKTEPU3YUTE POJIb KATHOHOB B CTPYKTYpE.

3. CocraBbTe KpUCTAIUIOXMMHYECKYIO (OopMyily MUHEpaja aHOPTUT. Beinenute B HUX
CTPYKTYpHBIE MOTHBBI, BBIYHCIUTE KHUCJIOPOJHOE YHUCIO, HA30BUTE THUI CTPYKTYpbI
Ka)KJ0r0 BEILECTBA, 0XapaKTEPU3yHTe POIb KATHOHOB B CTPYKTYpE.

4. CocTaBbTe€ KPHCTAIOXUMHMUYECKYIO (DOpMyTy MHUHepana KaoJWHHUT. Beinenute B HUX
CTPYKTYpHbIE MOTHUBBI, BBIUHUCIUTE KHUCIOPOJHOE YHCIO, HA30BUTE THUI CTPYKTYpPbI
Ka)KI0r0 BEIECTBA, 0XAPAKTEPU3YUTE POJIb KATHOHOB B CTPYKTYpE.

5. CocraBbTe KpHUCTaNIOXUMUYECKYIO (opmyny MuHepana Oepusul. Beimenure B HHX
CTPYKTYpHBIE MOTHBBI, BBIYHCIUTE KHUCIOPOJHOE YHMCIIO, HA30BUTE THUI CTPYKTYpbI
KaXKI0r0 BEIECTBA, OXapaKTEePU3yHTe POb KATHOHOB B CTPYKTYpE.

6. CocTaBbTe KpHCTATIOXMMHUYECKYIO (OpMyJy MHUHepaia TeJeHUT. Bwiaenure B HuUX
CTPYKTYpHbIE MOTHUBBI, BBIUHCIUTE KHUCIOPOJHOE YHCIO, HA30BUTE THUI CTPYKTYpPbI
Ka)KI0r0 BELECTBA, 0XAPAKTEPU3YUTE POJIb KATUOHOB B CTPYKTYpE.

7. CocrtaBbTe KpHUCTAUNIOXUMUYECKYIO (POpMyTy MHHEpana KajdbCHIWT. Bbraenute B HHX
CTPYKTYpHBIE MOTHBBI, BBIYHCIUTE KHUCJIOPOJHOE YHUCIO, HA30BUTE THUI CTPYKTYpbI
Ka)KJ0r0 BEIECTBA, OXapaKTePU3yHTe POIb KATHOHOB B CTPYKTYpeE.

8. CocraBbTe KpUCTAJUIOXUMHUYECKYIO (POpPMYIly MUHEpaia MOHTMOPHJUIOHHUT. Brienute B
HUX CTPYKTYpPHBIE€ MOTHBBI, BHIYMCIUTE KUCIOPOJIHOE YMCIO, HA30BUTE TUI CTPYKTYPbI
Ka)KI0r0 BEIECTBA, 0XAPAKTEPU3YUTE POJIb KATHOHOB B CTPYKTYpE.

9. CocraBbTe KpPUCTALIIOXUMHUYECKYIO (OpMYJy MHHEpana TPEXKaJIbLUEBbI CHIIMKAT.
BrigenuTe B HUX CTPYKTYpPHBIE MOTHUBBI, BBIUUCIUTE KUCIOPOJHOE YNCIIO, HA30BUTE THII
CTPYKTYPbI KaKJIOTO BEIIECTBA, OXapaKTepU3yHTe poJib KATUOHOB B CTPYKTYPE.

10. CocTaBbTe KpUCTAIUIOXUMHUYECKYIO (hopMylly MHHepasa rpoccylisip. Beigenute B HUX
CTPYKTYpHbIE MOTHUBBI, BBIUHCIUTE KHUCIOPOJHOE YHCIO, HA30BUTE THUI CTPYKTYpPbI
Ka)KI0r0 BEILECTBA, 0XAPAKTEPU3YUTE POJIb KATHOHOB B CTPYKTYpE.

11. CocTaBpTe KpUCTAITIOXUMHUYECKYIO (POpPMYJTy MHUHEpajia MYCKOBHUT. Bbrienure B HHMX
CTPYKTYpHBIE MOTHBBI, BBIYHCIUTE KHUCJIOPOJHOE YHUCIO, HA30BUTE THUI CTPYKTYpbI
KaXKI0r0 BEIECTBA, OXapaKTEePU3yHTe POb KATHOHOB B CTPYKTYpE.

12. CocTaBbTe KPHCTANIOXMMHUYECKYIO (OpMYyNy MUHEpana MNeTaauT. Beinenute B HUX
CTPYKTYpHbIE MOTHUBBI, BBIUHCIUTE KHUCJIOPOJHOE YHCIO, HA30BUTE THUI CTPYKTYpbI
Ka)KI0r0 BELIECTBA, 0XAPAKTEPU3YUTE POJIb KATHOHOB B CTPYKTYpE.

13. CocTaBbTe KpHCTAUIOXUMHUYECKYIO (DOpMyiTy MHHEpana 3BKpPUNTUT. Belaenute B HHX

CTPYKTYpHBIE MOTHBBI, BBIYHCIUTE KHUCJIOPOJHOE YHUCIO, HA30BUTE THUI CTPYKTYpbI
Ka)KI0r0 BEIECTBA, 0XapaKTEPU3yHTe POJb KATHOHOB B CTPYKTYpE.
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CocTaBbTe KPHUCTAIUIOXUMHUYECKYIO (DOpMyTy MHHEpana OpTOokia3. Beimenute B HHX
CTPYKTYpPHBIE MOTHUBBI, BBIYHCIUTE KHUCIOPOIHOE YKCIIO, HA30BUTE THIl CTPYKTYPHI
KaQ)KJIOTO BEILECTBA, 0XAPAKTEPU3YUTE POJIb KATHOHOB B CTPYKTYPE.

CocTaBbT€ KPHCTAIOXMMHUUYECKYIO (OpMyIly MHUHEpaja CroayMeH. Brigenure B HHUX
CTPYKTYpPHbIE MOTHUBBI, BBIYMCIUTE KHUCIOPOJHOE YKCIIO, HA30BUTE THUIl CTPYKTYpPbI
Ka)XJIOTO BEIIECTBA, 0XaPAKTEPU3YHUTE POJIb KATHOHOB B CTPYKTYDE.

CocTaBbTe KPUCTAIIOXUMHYECKYIO (OpMyly MHHepala HedelnuH. Beimenure B HUX
CTPYKTYpPHBIE MOTHUBBI, BBIYHCIUTE KHUCIOPOIHOE YKCIIO, HA30BUTE THIl CTPYKTYPHI
KaQ)KJIOTO BEILECTBA, 0XAPAKTEPU3YUTE POJIb KATHOHOB B CTPYKTYPE.

CocTaBbpTe KpHUCTAUIOXMMUYECKYIO (opMysy MuHepaia TajdbK. Bplgenure B HHX
CTPYKTYpPHbIE MOTHUBBI, BBIYMCIUTE KHUCIOPOJHOE YKCIIO, HA30BUTE THUIl CTPYKTYpPbI
Ka)XJIOTO BEIIIECTBA, 0XAPAKTEPU3YUTE POJIb KATHOHOB B CTPYKTYDE.

CocTaBbTe KpPUCTAIOXUMHUYECKYIO (opMyrny MuHepana Imabasut. Beimenute B HHUX
CTPYKTYpPHBIE MOTHUBBI, BBIYHCIUTE KHUCIOPOIHOE YKCIIO, HA30BUTE THIl CTPYKTYPHI
Ka)KJIOTO BEILECTBA, 0XAPAKTEPU3YUTE POJIb KATHOHOB B CTPYKTYPE.

CocTaBbTe KpUCTAUIOXUMHUYECKYIO (HOpMYJy MHUHEpaja aHnany3uT. Beimenute B HHUX
CTPYKTYpPHbIE MOTHUBBI, BBIYMCIUTE KHUCIOPOJHOE YKCIIO, HA30BUTE THUIl CTPYKTYpPbI
Ka)XJIOTO BEIIECTBA, 0XaPAKTEPU3YUTE POJIb KATHOHOB B CTPYKTYDE.

CocTaBbTe KPUCTAIUIOXUMHYECKYI0 (OpMylly MHUHEpala KHAHHUT. BblienuTre B HHX
CTPYKTYpPHBIE MOTHUBBI, BBIYHCIUTE KHUCIOPOIHOE YKCIIO, HA30BUTE THIl CTPYKTYPHI
Ka)KJIOTO BEILECTBA, 0XAPAKTEPU3YUTE POJIb KATUOHOB B CTPYKTYPE.

CocTaBbTe KpPUCTAUIOXUMHUYECKYIO (OopMylly MHUHEpaja JeWnuT. Beigenute B HUX
CTPYKTYpPHbIE MOTHUBBI, BBIYMCIUTE KHUCIOPOJHOE YKCIIO, HA30BUTE THUIl CTPYKTYpPbI
Ka)XJIOTO BEIIECTBA, 0XaPAKTEPU3YUTE POJIb KATHOHOB B CTPYKTYDE.

CocTaBbTe KPHCTAUIOXMMHUYECKYIO (OpMyITy MHUHEpala TUpom. Beigenure B HUX
CTPYKTYpPHBIE MOTHUBBI, BBIYHCIUTE KHUCIOPOIHOE YKCIIO, HA30BUTE THIl CTPYKTYPHI
Ka)KJIOTO BEILECTBA, 0XAPAKTEPU3YUTE POJIb KATHOHOB B CTPYKTYPE.

CocTaBbTe€ KPUCTAUIOXUMHUYECKYIO (OpMYyITy MHHEpajia CEpIIeHTUH. Bhiienure B HUX
CTPYKTYpPHbIE MOTHUBBI, BBIYMCIUTE KHUCIOPOJHOE YKCIIO, HA30BUTE THUIl CTPYKTYpPbI
Ka)XJIOTO BEIIECTBA, 0XaPAKTEPU3YHUTE POJIb KATHOHOB B CTPYKTYDE.

CocTaBbTe KPUCTAIUIOXMMHUECKYIO (GOpMyNTy MHUHepaia KaJeuT. Beiaenute B HHX
CTPYKTYpPHBIE MOTHUBBI, BBIYHCIUTE KHUCIOPOIHOE YKCIIO, HA30BUTE THIl CTPYKTYPHI
Ka)KJIOTO BEILECTBA, 0XAPAKTEPU3YUTE POJIb KATUOHOB B CTPYKTYPE.

CocTaBbTe KPUCTALUIOXUMHYECKYIO (OopMyiTy MHUHEpajia KOpauepuT. Breiaenure B HUX
CTPYKTYpPHbIE MOTHUBBI, BBIYMCIUTE KHUCIOPOJHOE YKCIIO, HA30BUTE THUIl CTPYKTYpPbI
Ka)XJIOTO BEIIECTBA, 0XaPAKTEPU3YUTE POJIb KATHOHOB B CTPYKTYDE.

CocTaBbTe KPHUCTAIUIOXMMHUYECKYIO (GOpMyly MHHepaida MYJUTHT. Beimenure B HHUX
CTPYKTYpPHBIE MOTHUBBI, BBIYHCIUTE KHUCIOPOIHOE YKCIIO, HA30BUTE THUIl CTPYKTYPHI
Ka)KJIOTO BEILECTBA, 0XAPAKTEPU3YUTE POJIb KATUOHOB B CTPYKTYPE.

CocTaBbTe KPUCTALNIOXUMHYECKYIO (OopMyITy MHHEpala CHUJUTMMAHUT. Beigenure B HUX
CTPYKTYpPHbIE MOTHUBBI, BBIYMCIUTE KHUCIOPOJHOE YKCIIO, HA30BUTE THUIl CTPYKTYpPbI
Ka)XJIOTO BEIIECTBA, 0XaPAKTEPU3YHUTE POJIb KATHOHOB B CTPYKTYDE.

CocTaBbTe KPUCTAUIOXUMHUUYECKYIO (DOPMYITy MUHEpalla TeTpacUINKaT Kanus. Beinenure
B HUX CTPYKTYPHBIC MOTHBBI, BRIYUCIUTE KUCIOPOAHOE YHUCII0, HA30BUTE TUII CTPYKTYPHI
Ka)KJIOTO BEILECTBA, 0XAPAKTEPU3YUTE POJIb KATUOHOB B CTPYKTYPE.

OO6ocHyiiTe 00pa3oBaHHE TBEPIBIX PACTBOPOB MEXKIY TEICHHTOM M OKEPMAaHHUTOM.
OxapakTepu3yiTe THUIl TBEPIABIX PacTBOpoB. Paccuuraiite mapameTpbl 3jeMEHTapHOU
staeiiku TBepaoro pacteopa ¢ 0,60 MobHBIMU TOJISIME OKepMaHuTa. CocTaBbTe (OpMYITY
TBEPJOT0 pacTBOpa.

OO0ocHyiiTe 00pa3oBaHWE TBEPABIX PACTBOPOB MEXKIYy aJIbOUTOM U aHOPTHUTOM.
OxapakTepu3yiTe THUIl TBEPIABIX PacTBOpoB. Paccuuraiite mapameTpbl 3jeMEHTapHOU
ssaeiiku TBepAoro pacteopa ¢ 0,30 mompHBIMEH nossiMu ansouTa. CocTtaBbTe (hopmyiry



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

TBEP/IOT0 PacTBOPA.

OO6ocHyiiTe 00pazoBaHuE TBEPIBIX PACTBOPOB MEXAYy (opcTepuToM U (GasIUuTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAacTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
ssueriku TBepaoro pactsopa ¢ 0,10 mompHbIME gonsmMu (dasumra. CoctaBbTe GOpMYyITy
TBEP/IOT0 PacTBOPA.

OO6ocHyiiTe 00pa3oBaHHE TBEPABIX PACTBOPOB MEXKAY MUOINCHUIOM W MOHTHYEIUIUTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAacTBOpOB. PaccuumTaiite mapameTpbl 3JIEMEHTapHOMN
staeriku TBepAoro pactBopa ¢ 0,50 mombHBIMU nossiMu guoricuaa. CoctaBbTe GopMyITy
TBEP/IOT0 PacTBOPA.

OO6ocHyiiTe 00pa3oBaHNE TBEPABIX PACTBOPOB MEKIY (POPCTEPUTOM M MOHTUUYECIUIUTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAcTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
staeriku TBepAoro pacteopa ¢ 0,30 moasHBIME foJisiMu dopeteputa. CoctaBbTe HOpMYITy
TBEP/OT0 pacTBOPA.

OO6ocHyiiTe 00pa3oBaHHE TBEPIBIX PACTBOPOB MEXKIY OKEPMAHHUTOM H TEICHHUTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAcTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
stueiiku TBepaoro pactBopa ¢ 0,80 mompHBIME nossiMu reieHuTa. CoctaBbTe QopMyIty
TBEP/IOT0 pacTBOPA.

OO6ocHyiiTe 00pa3oBaHuE TBEPIbIX PACTBOPOB MEXKIY ITUOICHIOM U TelepOepruToM.
Oxapakrepu3yiiTe TUII TBEPABIX PAacTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
saueiikn TBeproro pactBopa ¢ 0,90 monpHBIMEH goisMu reaepOepruta. CocTaBbTe
(dbopMyITy TBEpAOTO pacTBOpA.

OO6ocHyiiTe 00pa3oBaHuE TBEPIbIX PACTBOPOB MEXKIY IelepOepruToM U JAHOICHIOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAcTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
syeliku TBepabIx pacTBOopoB ¢ 0,50 MonbHbIME JonsiMu nuorncuaa. CoctaBbTe HOPMYIIbI
TBEPABIX PACTBOPOB.

O6ocHyiiTe 00pa3oBaHre TBEPABIX PACTBOPOB MEXAY (HEepPPOCUINKATOM U B-3HCTATUTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAcTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
staeriku TBepaoro pactopa ¢ 0,40 moneHBIMEU foJisiMu B-sHcTaTuTa. CocTaBbTe hopmyIty
TBEP/OT0 pacTBOPA.

OO6ocHyiiTe 00pa3oBaHME TBEPIBbIX PACTBOPOB MEXIY aJIbMaHIUHOM M aHAPAJAUTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAacTBOpOB. PaccuumTaiite mapameTpbl 3JIEMEHTapHOMN
staerik TBepaoro pactsopa ¢ 0,10 MoasHBIMEU A0TsMHU anbMaHuHa. CocTaBbTe GOPMYITY
TBEP/IOT0 PacTBOPA.

OO6ocHyiiTe 00pa3oBaHUE TBEPABIX PACTBOPOB MEXIY MOHTHUCIUTUTOM U -DHCTATHTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAcTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
staeriku TBepaoro pactsopa ¢ 0,10 monsHBIMEU foJsiMu B-sHCTaTHTa. CocTaBbTe (opmyIty
TBEP/OT0 PacTBOPA.

OO6ocHyiiTe 00pazoBaHuE TBEPIBIX PACTBOPOB MEXAY (opcTepuToM U (GasIUuTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAacTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
staeiiku TBepAoro pacteopa ¢ 0,80 MmompHBIME foJisiMu dopereputa. CoctaBbTe HOpMYITY
TBEP/IOT0 PacTBOPA.

ObocHyiiTe oOpa3oBaHHE TBEPIbIX PAaCTBOPOB MEXIy (GasiauToM U (HeppOoCHINKATOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAacTBOpOB. PaccuumTaiite mapameTpbl 3JIEMEHTapHOMN
saueiikn TBepaoro pactBopa ¢ 0,20 mMompHBIMH A0JsSMH (eppocuinkaTa. CocTaBbTe
(dbopMyITy TBEpAOTO pacTBOpA.

OO6ocHyiiTe 00pa3oBaHHME TBEPIbIX PACTBOPOB MEXKAY BHUTEPUTOM U ILIEPYCCUTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAcTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
staeiiku TBepaoro pactBopa ¢ 0,60 MonpHBIMEH fosisiMu BuTepuTa. CocTaBbTe (HOPMYITY
TBEP/IOT0 PacTBOPA.

OO0ocHyiiTe 00pa3oBaHUE TBEPABIX PACTBOPOB MEXAY (HEHAKUTOM W BUIUIEMHTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAacTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
staeiiku TBepAoro pactBopa ¢ 0,90 mompHBIME H0isiMu (GeHakuTa. CocTaBbTe QOpMYyITy
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TBEP/IOT0 PacTBOPA.

O6ocHyiiTe 00pazoBaHUE TBEP/BIX PACTBOPOB MEXKTY MOHTHUEIUIUTOM U [B-3HCTATUTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAacTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
staeriku TBepaoro pacteopa ¢ 0,10 moneHBIMEU fosiMu B-dsHCTaTuTa. CocTaBbTe hopmyIty
TBEP/IOT0 PacTBOPA.

OO6ocHyiiTe oOpa3oBaHHME TBEPIbIX PACTBOPOB MEXKAY TE€ICHUTOM U OKEPMAHHUTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAacTBOpOB. PaccuumTaiite mapameTpbl 3JIEMEHTapHOMN
staeiiku TBepaoro pactBopa ¢ 0,80 mompHBIME nossiMu reieHuTa. CocTtaBbTe QopMyITy
TBEP/IOT0 PacTBOPA.

OO6ocHyiiTe 00pa3oBaHUE TBEPIBIX PACTBOPOB MEXKIYy albOMTOM U aHOPTUTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAcTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
staeiiku TBepaoro pactopa ¢ 0,90 mompHBIMEU AoisiMu aHopTUTa. CocTaBbTe (POPMYITY
TBEP/OT0 pacTBOPA.

OO0ocHyiiTe 00pa3oBaHWE TBEPJBIX PACTBOPOB MEKAY TeACpPOSPTUTOM U JTUOTICHUIIOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAcTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
saueliku TBepAblx pactBopoB ¢ 0,20 mompHbIMM agoisiMu TenepOeprurta. CocTaBbTe
(bopMyIIBI TBEPABIX PACTBOPOB.

OO6ocHyiiTe 00pazoBaHuE TBEPIBIX PACTBOPOB MEXAYy (opcTepuToM U (GasIUuTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAacTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
stueiiku TBepAoro pacteopa ¢ 0,30 mompHBIME foJisiMu Gopereputa. CoctaBbTe HOpMYITy
TBEP/IOT0 PacTBOPA.

OO6ocHyiiTe 00pa3oBaHHE TBEPABIX PACTBOPOB MEXKAY MUOINCHUIOM W MOHTHYEIUITUTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAcTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
staeriku TBepAoro pactBopa ¢ 0,10 mombHbIMU nossiMu guornicuaa. CoctaBbTe GopMyITy
TBEP/OT0 PacTBOPA.

OO6ocHyiiTe 00pa3oBaHNE TBEPIBIX PACTBOPOB MEKIY (POPCTEPUTOM M MOHTUUYECIUTUTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAcTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
auerku TBepaoro pactBopa ¢ 0,10 MombHBIMM a0nsIMH MOHTHYEUIMTA. COCTaBbTE
(dbopMyITy TBEpAOTO pacTBOpA.

O6ocHyiiTe 00pa3oBaHre TBEPABIX PACTBOPOB MEXAY (HEeppOCUINKATOM U B-3HCTATUTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAacTBOpOB. PaccuumTaiite mapameTpbl 3JIEMEHTapHOMN
saueiikn TBepaoro pactBopa ¢ 0,20 mMonpHBIMH A0dsSMH (eppocuinkaTa. CocTaBbTe
(dbopMyITy TBEpAOTO pacTBOpA.

OO6ocHyiiTe 00pa3oBaHME TBEPIbIX PACTBOPOB MEXIY AJIbMaHIUHOM M aHAPAJAUTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAcTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
staeiiku TBeporo pactBopa ¢ 0,80 mombHBIMU AoJsiMu aHapaauta. CocTtaBbTe GOPMYITY
TBEP/OT0 PacTBOPA.

OO6ocHyiiTe 00pa3oBaHUE TBEPABIX PACTBOPOB MEXIY MOHTHUCIUTUTOM U P-DHCTATHTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAacTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
auerku TBepaoro pactBopa ¢ 0,10 MombHBIMM a0nsIMH MOHTHYEUIMTA. COCTaBbTE
(dbopMyITy TBEpAOTO pacTBOpA.

OO6ocHyiiTe 00pazoBaHuE TBEPIBIX PACTBOPOB MEXAY (opcTepuToM U (GasIUuTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAacTBOpOB. PaccuumTaiite mapameTpbl 3JIEMEHTapHOMN
ssueiiku TBepaoro pactsopa ¢ 0,60 mompHBIME gonsMu (asummra. CoctaBbTe GOpMYyITy
TBEP/IOT0 PacTBOPA.

ObocHyiiTe oOpa3oBaHHE TBEPIAbIX PAaCTBOPOB MEXIy (GasiauToM U (HeppOCHINKATOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAcTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
saueiikn TBepaoro pactBopa ¢ 0,10 mMompHBIMM AonsiMU (eppocuinkaTa. CocTaBbTe
(dbopMyITy TBEpAOTO pacTBOpA.

OO6ocHyiiTe 00pa3oBaHHME TBEPIbIX PACTBOPOB MEXKAY BHUTEPUTOM U ILIEPYCCUTOM.
Oxapakrepu3yiiTe TUII TBEPABIX PAacTBOpOB. PaccumTaiite mapameTpbl 3JIEMEHTapHOMN
staeriku TBepaoro pactBopa ¢ 0,10 MmonpHBIME fosisimu BuTepuTa. CocTaBbTe (HOPMYITY



TBEPJOT0 pacTBOpa.

57. ObocHyiiTe 00pa3oBaHHWE TBEPJbIX PACTBOPOB MEXIy (EHAKUTOM U BHIIJIEMHUTOM.
OxapakTepu3yiTe THUIl TBEPIABIX PacTBOpoB. Paccuuraiite mapaMmeTpbl 3jeMEHTapHOU
sTYeKH TBep1oTo pactBopa ¢ 0,20 MombHBIMU A0sMU BuuiemuTa. CoctaBbTe popMyIty
TBEPJOT0 pacTBOpa.

58. ObocHy#Te 00pa30BaHUE TBEPBIX PACTBOPOB MEKTYy MOHTUYEIUIUTOM U [B-DHCTATUTOM.
OxapakTepu3yiTe THUIl TBEPIABIX PAacTBOpOB. Paccuuraiite mapaMmeTpbl 3jeMEHTapHON
staeriku TBepaoro pactopa ¢ 0,30 momeHBIMEU foJisiMu -sHCTaTuTa. CocTaBbTe hopmyIty
TBEpJOT0 pacTBOpa.

Bonpoc 2.3.

1. Ilo MUHEpaTbHOMY COCTAaBY MPOU3BEAUTE PACUETHI U HAMUILIUTE KPUCTAINIOXUMHYECKYIO
dbopmyTy OJMBHHA:

Si02 Ti02 Fe203  |[FeO MnO MgO
38,65 0,18 0,16 19,16 (0,84 40,34

KoaddunmenTsr B popmyiie OKpYTIIATE 10 THICSYHBIX.
2. Tlo MuHEpaIbHOMY COCTaBY MPOU3BEIUTE PACUEThl H HAMUIINTE KPUCTATUIOXUMHUECKYIO
bopMmyIty aHIpaguTa:
Si02 Al1203  [Fe203 MgO [CaO
34,94 10,69 31,4 0,62 32,94
KoaddunmeHTs! B popmylie OKpYTIIUTE 10 THICSYHBIX.
3. Tlo MuHEpaTbHOMY COCTaBY NMPOU3BEIUTE PACUETHI M HAMUIINTE KPUCTATUIOXUMHUECKYTO
dbopmyIy nrporna:
Si02 Ti02  |AI203  [Fe203 |Cr203  [FeO MnO MgO  |CaO
41,97 10,24 21,73 2,36 0,72 6,17 0,97 20,45 5,52
Koadduruentsr B popMyie OKpyriMTe 10 THICSYHBIX.
4. Tlo MuUHEpaJIbLHOMY COCTaBY NMPOU3BEIUTE PACUEThl U HAMUIINTE KPUCTATUIOXUMHUECKYIO
dbopmyTy OJMBHHA:
Si02 Ti02 FeO MnO MgO CaO
36,55 10,1 21,55 0,15 40,75 10,17
KoadduumenTs! B popmyIie OKpyTIATE 10 THICTIHBIX.
5. Tlo MHHEPaTBbHOMY COCTABY IPOU3BEIAMTE PACUEThl U HAMUIIUTE KPUCTAIOXUMHYECKYIO
dbopmymy rpoccyssipa:
Si102 Al1203  [Fe203  [FeO MgO  |CaO
39,96 23,21 0,68 0,95 0,53 [35,04
KoadduumenTs! B popmyiie OKpYTIUTE 10 THICAYHBIX.
6. Ilo MuHEpaTFHOMY COCTaBY MPOU3BEIUTE PACUETHI H HAMUIIUTE KPUCTATUIOXUMHUECKYFO
dbopmyIty onMBHHA:
Si02 Ti02  |AI203 [FeO MnO MgO
40,32 10,03 0,09 14,72 0,1 43,29
KoaddunmenTs! B popmylie OKpYTIIUTE 10 THICTYHBIX.
7. Tlo MuHEpaTFHOMY COCTaBY NMPOU3BEIUTE PACUETHI H HAMUIINTE KPUCTATUIOXUMHUECKYTO
bopmyiy crieccapTHHa:
S102 AI203  [FeO MnO MgO  |CaO
36,04 21,63 1,86 38,83 10,26 1,78
Koaddurmentsr B popMysie OKpyriuTe 10 THICSYHBIX.
8. Ilo MMHEpaIbHOMY COCTaBY MPOU3BEIUTE PAacUeThl U HAMUIIUTE KPUCTATIOXUMUYECKYIO
dbopMyTy OJMBHHA:
Si02 Ti02  [Fe203  [FeO MnO MgO
38,65 10,18 0,16 19,16 10,84 40,34
KoadduumeHTs! B popmyIie OKpYTINATE 10 THICTIHBIX.
9. Tlo MuHEpaTLHOMY COCTaBY MPOU3BEIUTE PACUETHI M HAMUIIUTE KPUCTATUIIOXUMHUECKYFO
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dbopmyIty OlMBHHA!
S102 Ti02 Fe203  FeO MnO MgO |CaO
38,48 10,06 0,36 20,47 10,17 40,19 10,06
KoadduimenTs! B hopMyIie OKpyTIIUTE 10 THICTYHBIX.
10. o MuHEpaTEFHOMY COCTaBY NMPOU3BEIUTE PACUETHl M HAMUIINTE KPUCTATUIOXUMHUECKYIO
dbopMyIy ONMBHHA:
Si02 Ti02  |AI203  [FeO MnO MgO
40,32 10,03 0,09 14,72 0,1 43,29
Koad¢unmenTs! B hopMyiie OKpyIIUTE 10 THICTYHbBIX.
11. [lo MuHEpaLHOMY COCTaBY NMPOU3BEIUTE PACUEThl U HAMUIINTE KPUCTATUIOXUMHUECKYIO
dbopmyTy OJMBHHA:
Si102 Ti02 FeO MnO MgO [CaO
36,55 0,1 21,55 0,15 40,75 10,17
KoaddurmenTs! B hopMyIie OKPyTIIUTE 0 THICSIHBIX.
12. TTo MuHEpallbHOMY COCTaBYy MPOM3BEIUTE PacueThl U HAMUIINTE KPUCTATUIOXUMUYECKYIO
dbopmyy OIMBUHA:

Si02 FeO MnO MgO
38,38 20,59 10,94 40,09
KoadduimenTs! B hopMyIie OKpYTIIUTE 10 THICTIHBIX.
13. Tlo MEHEpATBHOMY COCTaBY MPOM3BEINTE PACUYCTHl U HAMMAIIUTE KPUCTAIIOXHMHYCCKYIO
dbopMyIy ONHBHUHA:

S102 FeO MnO MgO
40,64 20,66 0,26 38,09
KoadduunenTs! B popmyiie OKpYTIUTE 10 THICAYHBIX.
14. Ilo MuHEpanbHOMY COCTaBY MPOU3BEANTE PACUETHI U HAMUIINTE KPUCTAIIIOXUMHUECKYIO
bopMyIty OlMBHHA!
Si02 Ti02  [FeO MnO MgO
39,61 10,03 19,14 0,22 40,87
KoadduimenTs! B hopMyIie OKpyIIIUTE 10 THICTYHBIX.
15. Ilo MuHEpanbHOMY COCTaBY NPOU3BEANUTE PACUETHI U HAMUIINTE KPUCTAIIIOXUMHUYECKYIO
dbopmyTy OJMBHHA:

Si02 FeO MnO MgO
38,96 18,54 10,69 41,77
KoadduimenTs! B hopMyIie OKPyTIIUTE 0 THICSIHBIX.
16. [To MUHEPATLHOMY COCTaBY MPOU3BEIUTE PACUCThl U HAMUIIUTE KPUCTALIOXUMHYECKYIO
dbopmyy OIMBHHA:

Si02 FeO MnO MgO
38,58 20,38 0,65 40,32
KoadduimenTs! B hopMyIie OKpYyTIUTE 10 THICTIHBIX.
17. Tlo MEUHEpATBHOMY COCTaBY MPOU3BEINTE PACYCTHI U HAMMAIIUTE KPUCTATIOXHMHYCCKYIO
dbopMyIy ONHBHUHA:

5102 FeO MnO MgO
38,63 20,92 10,68 39,72
KoadduunenTs! B popMyiie OKpYTIUTE 10 THICAYHBIX.
18. Ilo MuHEpanbHOMY COCTaBY MPOU3BEANUTE PACUETHI U HAMUIINTE KPUCTAIIOXUMHUECKYIO
(dbopMyIy OlMBHHA!
S102 Ti0O2  |AI203  [Fe203  [FeO MnO MgO
39,36 0,02 0,14 0,08 18,32 10,08 41,95
KoadduimenTs! B hopMyIie OKpyIIIUTE 10 THICTYHBIX.
19. Ilo MuHEpanbHOMY COCTaBY MPOU3BEANTE PACUETHI U HAMUIINTE KPUCTAIIIOXUMHUYECKYIO
dbopmyTy OMBHHA:
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Si02 Ti02 Al1203  [Fe203  [FeO MnO MgO |CaO
38,45 10,12 0,2 0,11 16,23 0,2 44,06 10,7
KoadduumenTs! B popmyIie OKpyTIUTE 10 THICTYHBIX.

20. ITo MuHEpanbHOMY COCTaBY MPOU3BEAUTE PACUETHI U HAMUIIUTE KPUCTAIIIOXMMHYECKYIO

dbopmyy OJIMBHHA:

Si02 Ti02 Fe203  [FeO MnO MgO |CaO
37,65 0,42 0,16 9,98 0,36 51,37 10,04
KoadduimeHTs! B popmyiie OKpYTIUTE 10 THICIYHBIX.
3.1.2. MeToauyeckne MaTepHabl, ONpeAe/sIIOIMe MPOoUeAYPhl OLEHMBAHUSA 3HAHHIA,
YMEHHH, HAaBBIKOB M (WJIH) ONBITA [AEATEJbLHOCTH B XOJe TeKYIlero KOHTPOJs
yCIeBaeMOCTH
KonTtposbnas padora

OnenuBaeTcsi HEe TOJBKO TIJIyOMHA 3HAHMM MOCTaBJIEHHBIX BOIPOCOB, HO M yMEHHE
U3JI0KUTH TUCHbMEHHO.

Kpumepuu oyenusanus: ocner0BaTeIbHOCTb, TOJHOTA, JOTUMYHOCTD U3JI0KCHHUS, aHAIIN3
Pa3NUYHBIX TOYEK 3PEHMS, CaMOCTOATENIbHOE 0000IIeHne MaTepuana. M3iokeHue marepuana
0e3 (haKTHIECKUX OITHOOK.

OneHka «omauuHO» CTaBUTCS B CIIydae, KOT/ia COOJIIOICHBI BCe KPUTEPHH.

OneHka «xopouwio» CTaBUTCS, ecliid 00ydaroluiics TBepJ0 3HA€T MaTepuai, IPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT NPAKTUYeCKyl O0a3y, HO JOIyCKaeT HEeCYIIeCTBEHHbIE
MTOTPELIHOCTH.

Onenka «ydoseiemeopumenbHo» CTaBUTCS, €CIIM OOYYalOUIMICS OCBOMJ  TOJBKO
OCHOBHOW Martepuaj, HO HE 3HAeT OTJEIbHBIX JeTajlel, TOIMyCKaeT HETOYHOCTH, HEJOCTATOYHO
NpaBUIbHbIE (POPMYJIHMPOBKH, HApPyIIAET IOCIEA0BATEIbHOCTh B H3JIOKEHUM Marepuana,
3aTPyAHSETCS C OTBETAMH, IIOKAa3bIBA€T OTCYTCTBHE [OJDKHOM CBS3M MEXIYy aHAIM30M,
apryMeHTaluel 1 BbIBOJAMM.

OneHka «HeyoognemeopumenbHoy CTaBUTCS, €CIM OOydarolIMHCs HE OTBEYaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.

3.2. OueHoYHbIe MaTEePHAJIBI [JIs1 IPOBEACHHUS IMPOMEKYTOYHON aTTEeCTALMHU
3.2.1. 3apanust W/ MM MHbIE MATEPUAJIBI JIs1 IPOBECHHUA ITPOMEKYTOYHOM aTTeCTalluH
1. Kpucramioxumus: o01acTb HMHTEPECOB U 3aJayd  HAyKd, OOBEKTHI U METOHbI
uccienoBanuil. 3akon @enoposa-I'pora;
2. Kpucramimueckass CTpyKTypa M TNpPOCTPAHCTBEHHasl peELIeTKa: €€ 3JIEMEHTHI, (opma
JJIEMEHTapHOU STYEHKH;
DNeMEeHTBl CAMMETPUHU KOHEUHBIX (UTYD: INIOCKOCTH CUMMETPUH U LIEHTP CUMMETPHH;
OJeMeHThl CAMMETPUU KOHEUHBIX (PUTYDP: OCH CUMMETPHH;
DOneMEeHTbl CAMMETPUU KOHEUHBIX (UTYP: HHBEPCUOHHBIE OCU CUMMETPUH;
DNeMEHTBI CAMMETPUH IIPOCTPAHCTBEHHBIX PELIETOK: BUHTOBBIE OCH CHMMETPHH;
OJIEMEHTBl CHMMETPUH TMPOCTPAHCTBEHHBIX PEMIETOK: IUIOCKOCTH  CKOJIB3SIIErO
OTpaKECHMSI,;
8. IlonsTHe kaTeropuii, CHHrOHH, BUJJOB CHMMETPHH, (POPMYIIbI CAMMETPUY;
9. IlpoctpancTBEeHHBIE IpynIbl 10 PenopoBy;
10. IlpoctpancTBenHsle rpymnmnsl no Hlendaucy;
11. TpaHCIALMOHHBIE PELLETKH;
12. KoopInHallMOHHBIE YHCIIA U KOOPANHAMOHHbBIE MHOTOTPAHHUKH.
13. Crexuomerpuueckasi Gopmyia U GOpMyJIbHbIEC €AUHUIIBI.
14. IInoTHeWINEe yIIAKOBKHU U IIyCTOTHI.
15. Honusipuyeckuil MeTol M300pakeHUs] KPUCTATMUECKUX CTpyKTyp (Meron Ilomuura-
benoga). [Ipumepsl n300paxkeHUsI CTPYKTYP B MOJIUDIpAX.
16. MozenbHbIe IPEACTABICHUS CUIIMKATHBIX CTPYKTYP.
17. BO3MOXXHOCTH ~ KpUCTa/UTOTpauueckol W  KPUCTAUIOXUMHUYECKONW 0a3bl  JaHHBIX
MUHKPUCT nns nocTpoeHHs U UISHTU(DUKALNY KPUCTAIUTMYECKOTO BEIIECTBA.

Nowvbkw
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

[TocTpoeHne KPUCTATNIOXUMHYECKUX (POPMYI.

OCHOBHBIE KaT€rOPUH KPUCTAIOXUMHUHN: H30CTPYKTYPHOCTb.
OcCHOBHBIE KaTETOPUH KPUCTAITIOXUMUU: U3OTUIINSA,

OcCHOBHBIE KaTE€rOpUH KPUCTAITIOXUMHUU: TETEPOTUITHS.

OCHOBHBIE KaTErOPUH KPUCTAITIOXUMHUU: TIOJTUTHUIIHSL.

OcHOBHBIE KaTErOpUH KPUCTAIIOXUMUU: MOPHOTPOIIHSL.

OCHOBHBIE KaTEeTOPUH KPUCTAJUIOXUMHUU: TTOJIUMOPHHU3M.
OcCHOBHBIE KaTErOpUH KPUCTAITIOXUMUU: U30MOPHHU3M.

OcHOBHBIE KaTErOPUH KPUCTAINIOXUMUU: TipaBuiio ['onpammuara.
Jwnaronaneubie psaael ['onpammuara-depemana.

ITpaBmiio Berapma. OmnpezneneHue mnapamMeTpoB DJJIEMEHTAPHOW —SUYEHKHU
pacTBOpOB.

XapaKkTepHUCTHUKa OCTPOBHBIX CUJIMKATOB HAa IPUMEPE OJIMBHUHOB.
XapaKkTeprucTHKa OCTPOBHBIX CHIIMKATOB HA IIPUMEpPE IPaHaATOB.
CrpyKTypa 11033UTa, SIUA0TA U TOMNasa.

CtpyKTypa KHaHHUTa, aHAATy3UTa, CUINIMMaHUTA.

OO01ast XapakTepUCTHKA KOJIBIIEBBIX CHIINKATOB.

CrpykTrypa Oepuiia, TypMaanHa, KOpIUEPUTA.

XapakTepHUCTHKA LENOUYEYHBIX CUIIMKATOB HA IPUMEPE TUPOKCEHOB.
XapaKkTepucTrKa JICHTOYHBIX CHJIMKATOB Ha IpuMepe aM(puoOoIoB.
XapaKkTepHUCTUKA CIOUCTBIX CHJIMKATHI U aTFOMOCHIIMKATBl HA IPUMEPE CITIOL.

TBCPABIX

XapaKTepI/ICTI/IKa CJIOUCTBIX CUIIMKATBI U AJIIOMOCHUIIMKATEI HA ITPUMCEPE KAOJIHMHOB.

XapakTepHucTHKa KapKaCHBIX aTFOMOCHINKATOB HA MPUMEPE MOJIEBBIX IIMATOB.
XapakTepHucTHKa KapKaCHBIX ATFOMOCHIMKATOB HA TPHMEpPE IICOTUTOB.
HecunukatHeie mopo1000pasyrolme MHHEPAIbI K1acca OKUCIIOB
HecunmikaTHbIe TOpo1000pa3yromye MHHEPAIBI Ki1acca THAPOOKUCIIOB.
HecunukatHpie mopo1000pa3yrolme MHHEPAIBI KIacCoB CyIb(hUI0B
Hecunukarapie mopoa0006pa3yroiimue MUHEpaIbl Kiacca cyb(aTosB.
HecunukaTtHbie TOpo1000pa3yrolue MUHEpaIbl Kjlacca KapOOHATOB.

3.2.2. MeTtoguyecknue MaTepHaJbl, ONpeAe/silOIMe MPoUeAYPbl OLEHMBAHUSA 3HAHUIA,
YMEHH, HABBIKOB B X0/I¢ IPOMEKYTOYHON aTTeCTAllUH

IIpoueaypa oueHuBaHus 3HAHUI (TECT)

[TpenyaraemMoe KOJIMYECTBO 3aJaHUI 20

ITocemoBaTenbHOCTD BEIOOPKH Ompenernena 1o pasnenam

Kpurepuu oneHkn - IPABIJIBHBIN OTBET HAa BOMPOC

«5» ecim npaBuwiIbHO BbINONHEHO 90-100% TecToBBIX 3a1aHui

«4» ecin MPaBUIILHO BBINIOJIHEHO 70-89% TecTOBBIX 3a1aHUl

«3» eciu MPaBUIBHO BBINOIHEHO 50-69% TecTOBBIX 3a1aHUH
Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIN O0TBET)

IIpenen AIUTENBHOCTH 10 MuHYT

IIpennaraemoe KOJUYECTBO 3aJaHUN 2

[TocnenoBarensHOCTH BBIOOPKH BOnpocoB U3 | CrmydaiHast
KaXJIOT0 pa3zena

Kpurepuu onieHku - TpeOyeMbIii 00bEM U CTPYKTYpa

- U3NIOXKCHHE MaTeprana 6e3 (pakTHIeCKUX OMMOOK
- JIOTMKa W3JI0KEHUS

- HCIOJIb30BAHUE COOTBETCTBYIOIICH TEPMHUHOIOTHH
- CTHJIb PEYH U KYJIbTypa peun

- O100P MPUMEPOB MX HAYYHOU JIUTEPATYPHI M MPAKTUKU

«5» ecnm ’I‘p€6OBaHI/IH K OTBCTY BbIIIOJIHCHBI B IIOJIHOM o0BeMe

«4» ecnmm B IICJIOM BBbIIIOJTHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAKO €CTb
HeOOIBIIME HETOYHOCTH B H3JI0KEHHH HEKOTOPLIX BOIPOCOB
«3» ecnu TpGGOBaHI/Iﬂ BBITIOJTHEHBI YaCTUYHO — HC BBIACPIKAH 06"beM, €CTh

¢dakTiueckue  ommOKM, HapymleHa JIOTHKA  H3JIOKCHHUS,
HEJJOCTaTOYHO UCIIONB3YETCsl COOTBETCTBYIOIAS TEPMUHOJIOTUH
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IIpouenypa oueHuBaHMs yYMeHHil W HaBBIKOB (pelieHHe NMPOOJIEeMHO-aHAJIMTHYECKHX H
NPaKTHYECKUX Y4eOHO-NIpo(ecCHOHAIBHBIX 32124)

IIpennaraemoe KOJUYECTBO 3aJaHUN 1
ITocnemoBaTenbHOCTD BEIOOPKHU Crrydaiinas
Kpurepuu oneHku: - BEIJICICHUC W IOHUMAHUE TIPOOIIEMBI

- yMeH#e 0000111aTh, COMOCTABISAT PA3IMYHbBIC TOUKH 3PEHHS

- IOJIHOTA UCIOJIb30BAHUS HICTOUHUKOB

- HaIM4Ke aBTOPCKOM MO3UINH

- COOTBETCTBHE OTBETA IIOCTABIEHHOMY BOIIPOCY

- WCIOJIb30BaHWE COIMAIBHOTO OmbIiTa, MarepuanioB CMU,
CTaTHCTHYECKUX JAHHBIX

- JJIOTUYHOCTb U3JI0KEHHUS

- YMEHHE cJIeTaTh KBAIN(HUINPOBAHHBIC BHIBOABI M 0000IIEHHS C
TOYKH 3pEHUS pelIeHus! IPOo(eCcCHOHANBHBIX 33/1a4

- YMEHUE NPUBECTHU NPUMEP

- OTIOpa Ha TEOPETUYECKUE TTOT0KEHUS

- BJIAJICHUE COOTBETCTBYIOLIEH TEPMUHOIOTHEN

«5» ecan TpeOOBaHMUS K OTBETY BBHIIIOJHEHBI B ITOJTHOM 00beMe

«4» ecnu B [EJIOM BBIOJHEHBl TpeOOBaHMSA K OTBETY, OJHAKO €CTh
HEeOOJbIINE HETOYHOCTH B M3JIOXKEHHHM HEKOTOPBIX BOIIPOCOB.
3arpynusiercss B (OPMYJMPOBAHHUHM  KBaIH(HUINPOBAHHBIX
BBIBOZOB 1 0000IIEHUI

«3» ecnu TpeOOBaHNUS BBHITOTHEHBI YACTUYHO — IBITAETCS 00OCHOBATH CBOIO
TOYKY 3pEHHUs, OJHAKO Clab0 apryMeHTUPyeT Hay4HbIe
MOJIOXKEHHS, NPAKTHIECKH HE CIIOCOOCH  CaMOCTOSTENBHO
c(hopMyIHpPOBATh BHIBOABI M OO0OOIIEHHS, HE BHIUT CBS3b C
podecCHOHANBEHON NIESITENEHOCTRIO

4. Y4eOHO-MeTOANYECKOe W MAaTEePHAJbHO-TEXHMYECKOe olecrmedeHHe JAUCHHUIIMHBI
(Moay.Jist)
4.1. DyeKTpoHHBIE U (WJIN) NeYaTHbIE y4eOHbIe H3JaHUA

1. Kpucramiorpadus: 3apoxxaeHue, pocT U MOpQoJorus KpUCTAIJIOB : yuyeOHoe mocodue
s By3oB/ H. H. Jleontok, E.B.Konopynuna, E. A.Bonkosa, B.B.Manbues. —
Mocksa : W3matensctBo IOpaiit, 2024. — 152 c.— (Bricmiee oOpa3zoBanme). —
ISBN 978-5-534-04738-7. — Tekct : snexkTpoHHblii // OOpa3oBaTenbHas miaardopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/539170.

2. IOmkoa, O. B. OcHoBbl kpuctayuorpaguu : yuebnoe nocodbue / O. B. FOmkosa, A. C.
Hamonbko, A. U. bespykux. - Kpacnosipck : Cub. ¢enep. yu-t, 2020. - 324 c. - ISBN
978-5-7638-4181-7. - Teker : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1830714. — Pexxum gocTyna: 1o momnucke.

4.2. JD1eKTPpOHHBbIE 00pa30BaTeIbHbIEC PECYPChI

1. Dnextponnas 6ubnnoreunas cucrema «IBC IOPAMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.

2. DnektponHo-Oubmmoreunas cucrema ZNANIUM [Dnekrponnsni pecypc]. — URL:
https://znanium.com/.

3. DmnektpoHHast OubnuoreyHas cucrema «KoHCyJabTaHT cCTylneHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.

4. e-Library.ru: Hayunas snexktpoHHass OumbOnmotexa [Dnextponnsld pecypc]. — URL:
http://elibrary.ru/.

5. Hayunas snexktponHnas oubmmoreka «KubepJlennnkay [Dnexrponnsiii pecype]. — URL:
http://cyberleninka.ru/.

6. Hudopmarmmonnas cucreMa «EamHOEe OKHO MOCTyma K 0Opa3oBaTElIbHBIM pecypcam
[OnexTponnslii pecypc]. — URL: http://window.edu.ru/.

7. ®enepanbHbli LEHTp HH(OPMALMOHHO-00Pa30BaTEIbHBIX PECYPCOB [DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.

4.3. CoBpeMeHHbIe TPogecCHOHAIBHBIE 0a3bl JaHHBIX M MH(OPMAIHOHHbIE CIIPABOYHbIE
CHCTEMbI
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OOyuaromuMes  obecriedyeH JA0CTyn (yAaJeHHBIM JOCTYN) K HHXKE CJEIyIOIUM
COBPEMEHHBIM TpOo(decCHOHANBHEIM 0a3aM JaHHBIX ¥ WH(QOPMAIMOHHBIM CIIPABOYHBIM
CHUCTEMAaM:

1. CnoBapm wu »SHUMKIONEOUM Ha Akagemuke [OnextponHsli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema uH(popmManmoHHO-TIpaBoBOro obecrieueHus «['apanT» [DneKTpoHHBIN pecypc].
— http://www.garant.ru/.

4.4. KoMmIeKT JIMIEH3MOHHOI0 M CBOOOJAHO PACHPOCTPAHAEMOIO IPOrPpaMMHOIO
o0ecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA

1. JluneHsuoHHoe mporpaMMHOe oOecliedeHue: omepalnuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.

2. CBobOomHO pacmpocTpaHseMOe TpPOrpaMMHOE OOecrieueHre: CBOOOJHBIC TAKETHI
oucuHbix nmpunoxennit Apache Open Office, LibreOffice.

3. IlporpammHoe oOecriedeHHE OTEUYECTBEHHOTO IPOU3BOJACTBA: CIIPABOYHO-IPABOBAs
cucrema «l'apanT» (OneKTpOHHBIM nepuoandeckuid cupaBoyHuK «Cucrema I'TAPAHT»),
obpasoBarenpHas miatgopma IOPAWT (DnektponHas 6ubamoredHas cucrtema «OBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >1EKTPOHHO-OUOIHOTEYHAs CHCTEMa
ZNANIUM, snextponnas 6ubnnoreunas cucreMa « KOHCYIbTaHT CTyIeHTaY.

4.5. O0opynoBaHHe M TeXHUYECKHE CPeICTBA 00yYeHH S

Jnsa peanuzanuy AMCUMIUIMHBL (MOZYJSI) HCIOJIB3YIOTCA ydeOHbIE ayIuTOPUHU IS
NPOBE/ICHUS Y4YeOHBIX 3aHATUH, KOTOpPhIE OCHAIIEHbI OOOPYAOBAaHHMEM U TEXHUYECKUMHU
cpeacTBaMu OOydYeHHs, U MOMEILEHHUs Uil CAMOCTOSTEIbHOW paboThl 00yUaroMXcs, KOTOphIE
OCHAIIIEHbl KOMIIBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOAKIIOYEHHs K ceTu «MHTepHeT» H
o0ecreueHbl JOCTYIIOM B JJIEKTPOHHYIO MH(POpPMaIMOHHO-00pa3oBateinbHyio cpeny PXTY um.
JI.U. MenneneeBa. Jlomyckaercsi 3aMeHa 000pY/I0BaHUS €r0 BUPTYaTbHBIMH aHATOTaMH.

HaumeHoBaHHe y4eOHBIX AyAUTOPH ISl OCHALICHHOCTh Y4eOHBIX ay[AMTOPHI VISl IPOBEJeHUS
NpoBeJAeHUs YUeOHbIX 3aHATUHI 1 Y4eOHBbIX 3aHSITUI ¥ IOMELeHUH /15l CAMOCTOSITeIbHOM
MOMeELIEeHMI /15l CAaMOCTOSITeJIbHOM padoThI 000py10BaHHEM M TeXHMYECKHMMH CPeICTBAMM
padoThI* o0y4eHust
VY4yeOHblE  ayguTOpMM  JUIA  TPOBeACHHS | YueOHas ayQuTOpHs YKOMIUIEKTOBaHA CIEHUAIM3WPOBAaHHOU
yuEOHBIX 3aHITHH MeOeNplo, OTBEYArOUIed BCEM YCTAHOBJIECHHBIM HOpPMaM |

TpeOOBaHMAM, O0OPYIOBAaHHEM M TEXHWYECKUMH CPEICTBAMH
00y4eHus (MOOWIIBHOE MYJIBTHMEINIHHOE 000PYI0BaHHE).
[Tomemenne 11t caMOCTOSTENEHON paboThI ITomemieHne  OCHAIIEHO  KOMITBIOTEPHOM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~MOAKMoueHus Kk cetu «UHTepHeT» U
obecrieueHHeM JIOCTyNa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpaszoBatenpHyto cpeny PXTY um. J[.M. MenneneeBa u K
3bC.

* Homep KOHKpPETHOW ayAWTOPHHM YKa3aH B PACIUCAHWH YYEOHBIX 3aHATHH W PaACIHCAHUH IIPOMEXYTOUHOM
aTTeCTallMU.
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