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COJIEPYKAHUE

[Tnanupyemblie pe3yabTaThl O0yUCHHS

MecTo JUCHMILIMHBI B CTPYKTYype 00pa3oBaTelIbHOM MPOrpaMMbl

OO0BeM U cojiep)KaHue TUCIUTLINHBI

Y4eOHO-MeTOANYEeCKOe 00ECIIEYCHHE CAaMOCTOSATEILHON PabOThI 00yJaONTUXCS
@DOHJ| OIICHOYHBIX CPEACTB I IMPOBEICHUS TEKYIIeH M MPOMEKYTOYHOU
aTTECTAIIMH 110 JUCIUTIINHE

Y4eOHO-METOIMYECKOE U PECYPCHOE 00eCIICUeHUE TUCITMITITNHBI
MeToauvecKre yKa3aHusl 10 OCBOCHUIO JUCIIUITINHBI

NupopManMoHHBIE TEXHOJIOTHMHM IS  OCYIISCTBICHHS 00pa30BaTEIbHOIO
Ipolecca 1o JUCIUILINHE

MaTCpI/IaJ'H)HO-TGXHI/IqCCKOG obecrneucHue JUCIMITIIMHBI
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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUSA

1.1. leab v 3aga4M TUCHHUILIMHBI

Ilesqb ocBOGHMSI QTMCHMILIMHBI: O3HAKOMJIEHHE CTYIEHTOB C KOHLENTYaJIbHBIMH OCHOBAaMH
COBPEMEHHOM (PU3MKH KUIKUX KPUCTAIUIOB U €€ OOIIMMHU MPUHIUIIAMH, H METoJaMu; (popMupoBanue
Y COBEPLLIEHCTBOBAHKE Y CTYJICHTOB HaBBIKOB IKCIIEPUMEHTAILHOM 1ESITeIIbHOCTH.

3agauM AMCUUILUIMHBI: U3yYSHHE OCHOBHBIX MOHATUHN, OOIIMX MPUHIUIIOB, 3aKOHOB (DH3UKU
KHUJKUX KPUCTAJUIOB; OBJIQJICHUE METOJAaMH pelleHus] GU3NYECKUX 3a/1a4, OTHOCSIIUXCSA K pa3ieiny
«DPu3nKa KXUAKUX KPUCTAIIIOBY», NPUOOpPETEeHNE HABBIKOB OCYILECTBICHUS y4eOHOTO M HAy4YHOTO
9KCHEPUMEHT.

1.2. Illtanupyemble pe3y/IbTaThbl 00y4eHUs

B pesynbrare ocBOGHUS TaHHOW AUCHUILTUHBI Y 00yJaromuxcs GOPMUPYIOTCS CIEIYIOIHE
KOMIICTCHITHH:
OIIK-1. CriocobeH mnpuMeHsATh 0a30BbIe 3HAHWS B 00NACTH (DMBUKO-MAaTeMaTUUeCKHX | (WUIN)
€CTECTBEHHBIX HayK B c(hepe CBOCH MpoeCCHOHATBLHOMN eI TEIIHHOCTH.

2. MECTO JUCIUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JucuumnnuHa «@Pu3nMKa KUAKUX KPUCTAJIOB» BXOIUT B o0s3arenbHyl0 dYacth broka 1
«Iucummimnbl (MOIYJIN)» U SIBIASIETCS 00s13aTEIBHOM IJIs1 U3YUYCHUSI.

Jlnst ocBOeHUS JUCUUIIIUHBI «DU3UKA )KUAKUX KPUCTAIIOB) UCIIONb3YIOTCS 3HAHUSI, YMEHHS U
HABBIKM, CGOPMHPOBAHHBIE B TMPOIECCEe W3YYCHHS CICAYIOIUX AUCIHHILIUH:  «XHMHS,
«Monekynspaas ¢usznka», «DIEKTPUYECTBO M MarHetusm», «Ontuka». OCBoeHHE JTaHHOMI
JUCLUIIMHBI  ABJISICTCS HEOOXOJUMON OCHOBOM [JIi M3YyYEHUsS] TaKMX JAUCIHUIUIMH, Kak,
«CnenuanbHblii  GU3MYECKUH  MPaKTUKyM», «DH3MKa  KOHIEHCHUPOBAHHOTO  COCTOSHUS»,
«Du3znyeckass KHHETHUKA»

3. OFbEM U COJEPKAHUE JUCIUIIJIMHBbI

3.1. O6beM AUCHHUILINHDI

[Tokazarens oObeMa TUCIUIUTHHEI dopma 00yueHust
Ounas
O0BeM QUCIUILIMHEI B 3aUE€THBIX €IUHUIIAX 4
OOBeM TUCHMITIIMHBI B Yacax 144
KonraktHas pabora: 78.3
Jlexmun 16
JlaGopaTopHble 3aHATHS 30
13 HUX, B OpPME MPaKTUIECKOH MOTOTOBKH 30
[TpakTHUeckue 3aHsTHS 30
13 HUX, B OpPME MPAaKTUIECKOH MOTOTOBKH 30
KoHTaKTHBIE Yackl HA MPOMEKYTOUHYIO 2,3
aTTeCTAlHIO:
OKk3aMeH 0,3
ITpendk3amMeHallMOHHAs! KOHCYIbTALUs 2
CamocTosiTenbHas paboTa 56
KoHTpoJb 9,7

DopMOI TPOMEKYTOUHOM aTTECTALMU SIBIIAETCSA dK3aMEH B 6 CEMECTpE.

3.2. ConepxaHue TUCUUILTAHBI

HaumenoBanue pa3jaesioB (TeM) KounyecTBOo 4yacoB

¢ KPAaTKHUM CO/iep:KaHHeM
Jlekuun | JlaGoparopusie | IlpakTuyeckue

3aHATHUSA 3aHATUA




O0mme
€ KoJI-
BO

M3 HUX,
B
dopme
NpPaKkTH
YyecKoi
MOJAr0TO
BKH

O0me
€ KoJI-
BO

H3 HUX,
B
dopme
NMPaKTH
yeckoil
MOAr0TO
BKH

Tema 1. ’Kuakue KpucTALIbl, AHHU30TPOIHbIE
KHIKOCTH.

Hcropust  OTKpBITHS, XMMHYECKOE  CTPOCHHE
ME30MOP(HBIX MOJIEKYJ, TOMOJIOTUYECKHE PAJBL.
KM IKOKpUCTAIIINYECKHE CMECH.

2

2

Tema 2. CummeTpus.

OneMeHTl M TpeoOpa3oBaHUsl  CUMMETPHH.
Toueunble U TPOCTPAHCTBEHHBIE  TPYIMIIBI
CHMMETPUU.

Tema 3. Bau:kauii 1 1aTbHUH TOPSAKH.
OpUEHTalMOHHBIA U TPAHCISIIUOHHBIA MOPSIKH.
bmvxaniik u  panpHud  nopsaku.  Mepapxus
MPOCTPaHCTBEHHBIX MaciITaboB CTPYKTYpPBbI
BEIIECTBA U YIOPSTOYCHHOCTH.

Tema 4. CuMmmeTpus ¥ YHOPSA0YEHHOCTb.
Bs3anmoortHomenue CUMMCTPUHU CUCTEMBI U €€
yIOpsA0YeHHOCTH. HapyiieHue cummeTpud u
KBa3HCpETHUE. Kunkokpucraminyeckoe
COCTOSTHUE BEIIECTBA.

Tema 5. Knaccudgukanus ;KuAKNX KPUCTAJLIOB.
TepMOTpOIHBIE M TUOTPOIHBIE KUIKUE KPUCTAILIBI
U ux knaccupukanus. KanaMUTHKN U TUCKOTHKH.
Ok30THYeCKHE Me30(a3bl MOJIAPHBIX MOJIEKYIL.
AmoudnibHbe MOJIEKYJIBI. Muneinsl u
temneparypa Kpadra.

Tema 6. DkcnepuMeHTaJbHbIE  METOABI
HCCJIeI0BAHUS (pusunyecknx  cBoiicTB "
NpUMeHeHHe KUJAKUX KPUCTALIOB.
DNeKTpUYECKHE, OINITUYECKHE, MarHuTHBIE,
PEOJOTHYECKHE U aKYCTHUECKHE CBOMCTBA JKUIAKUX
KPHUCTAJJIOB U UX IPUMEHEHHE.

Tema 7. KoHTHMHyanbHast TeopHsl JKMAKHX
KPHCTAJJIOB.

Teopus OPHUEHTALMOHHON YIPYrOCTH
HEMAaTUYECKUX U XOJIECTEPUUYECKUX  KHMIKHX
KpUCTAJUI0B. MOlyJIN OpUEHTAIMOHHON YIIPYTOCTH
®Dpanka. Ypyrue cBOIMCTBa CMEKTHKOB.

Tema 8. [luamMarHuTHbIe W JMIJIEKTPHYECKHE
CBOMCTBA )KUJAKUX KPUCTAJJIOB.
OpueHTupylomiee BIUSHUE JJIEKTPUUECKUX U
MarHUTHBIX rosei u OTPAaHUYMBAIOIIINX
MOBEPXHOCTEN HA JKUJIKME KPUCTAJUIBL. ['paHnYHBIE
YCIOBHSI W METOAbl  OPUEHTAIMH  SKUJIKUX
kpuctauioB. [lepexoasr @penepukca.




Tema 9. [lepeKThI 1 TEKCTYPHI.

HedexTsr B Hemarwkax. JluckimuHanuu, sapa,
crenkn. UMunmexkcet  @panka.  [lepextsl B
XOJIECTEPUKAX U CMEKTHKaX. TEeKCTYpHI.

Tema 10. I'mapoauHaMuka HeMATHYECKHX M
X0JIeCTepHYECKHX JKHITKHX KPHCTAJLJIOB.
['unpoauHamMuka HEMAaTUKOB U XOJECTEPUKOB
Jlecnu-DpukceHa. Koaddurmentor Jlecnn.
Koadduimentst  caBuroBoiik u  00bEeMHOU
BsI3KOCTEH. BpamarenbHast BA3KOCTb.

Tema 11. Teopusi ynpyroctu u ruipoAuHAMHUKA
CMEKTHKOB.

Teopust ynpyroctu v rugpoAMHAMHKA CMEKTHUKOB
A, B n C. ®nykryalMoHHas HEYCTONYMBOCTb
JAJIBHETO MOPsiIKa B TUAPOAMHAMUYECKOM Tpe/esie
B cMmektukax A u C. Crabunmmsupyroliee
BO3/ICHCTBUE BHEIIHUX MOJIEH U MTOBEPXHOCTEM.

Tema 12. IloBeieHHe HEMATHKOB M CMEKTHKOB
C B M3MCHAIOMUXCHA MATHUTHBIX IIOJIfIX.
Ilynbcupyromue,  BpallawoIIAecs, KOHUYECKHE
110oJ1s1. MarHuTOaKyCTUKA KUAKUX KPUCTAJUIOB.

Tema 13. ZKuakokpucranindyeckue nojJumMepsbl.
Knaccudukanms,  ¢u3mdeckue  CBOWCTBA W
IPUMEHEHHUE.

Hroro:

16 30 30

30 30

IIpakTH4yeckasi HOArOTOBKA

Tema

3ajaHue HA NPAKTHYECKYIO
NOAr0TOBKY (IPaKTHYeCKHUe
3aHATHSA)

KOJIN4Y€CTBO
yacoB

Tema 1. ’Kuaxkue KpHCTALIbI, AHH30TPOIHBIEC
KHKOCTH.

Hctopusi  OTKpBITHS, XUMHUYECKOE  CTPOCHHE
Me30MOPGHBIX MOJEKYJ, TOMOJOTUYECKHUE PSIbI.
K1 IKOKpUCTAIUIMUECKHE CMECH.

Pemenue 3amau

Tema 2. Cummertpus.

OneMeHTl M TpeoOpa3oBaHUs  CUMMETPHH.
ToueuHble U NPOCTPAHCTBEHHbIE  TPYMIIBI
CUMMETPHH.

Pemenue 3agau

Tema 3. Bau:kuuii 1 1aTbHUH TOPSAKH.
OpHuEeHTAaUMOHHBIM W TPAHCISUMUOHHBIN TOPSAIKH.
bmvxanii u  npaneHud  nopsaku.  Mepapxus
MIPOCTPaHCTBEHHBIX MacmTaboB CTPYKTYpPBI
BEILIECTBA U YIOPSJOUYECHHOCTH.

Pemenue 3agau

Tema 4. CummeTpus U yHOPSAI0YEHHOCTb.
B3anMOOTHOLIEHHE CHUMMETPUHM CHUCTEMBI U €€
ynopsoueHHocTH. Hapymenue cumMmerpun u
KBa3HCpEHUE. Kunkokpucramimyeckoe
COCTOSTHUE BEILECTBA.

Pemenue 3agau

Tema 5. Knaccudgukanusi ’KuIAKNX KPUCTAJIOB.

TepMOTpONHBIE U JIMOTPOITHBIE KUJKHE KPUCTAILIIBI
U ux kinaccupukanus. KanaMUTHKU U TUCKOTHKH.
OK30THYECKHE Me30(]a3bl MOJSPHBIX MOJIEKYJI.

Pemenue 3amau
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AMOpupuIbHbEIE  MOJEKYIHI. Munemnel u
temriepatypa Kpadra.

Tema 6. JKcnepuMeHTAIbHbIE METObI
HCCIIe0BaAHMS usnueckux CBOMCTB U
NMpPUMEHEeHHEe )KUJIKNX KPUCTAJIOB.
DIIeKTpUUYECKHE, OIITHYECKHE, MAarHuTHEIE,
PEOJIOTHUECKUE M aKyCTHUYECKUE CBOMCTBA JKUJIKUX
KPUCTAJUIOB M UX IPUMEHEHHE.

Pemenue 3amau

Tema 7. KoHTHHyaJlbHasi TeoOpHsl KMIAKHX
KPHCTAJJIOB.

Teopus OPUEHTALIMOHHOMN YIOPYrocTu
HEMAaTUYECKUX M  XOJIECTEPUUYECKUX  JKUJIKHX
KPUCTAIJIOB. MOy IM OPUEHTAIIMOHHOM yIIPYyrocTu
®paHKa. Ypyrue cBOiMCTBa CMEKTUKOB.

Pemrenue 3agau

Tema 8. /luaMarHutHble M JIMIJIEKTPHYECKHE
CBONCTBA )KUJIKNX KPUCTAJLIOB.
OpueHTUpYIOIIee BIMSHUE DJICKTPHUYECCKUX H
MAarHmuTHBIX HOJIGI;'I u OI“paHI/ILII/IBaIOHII/IX
MMOBEPXHOCTEH Ha JKHUJKHEC KPUCTAILIBL. | paHUYHBIC
}’CJIOBI/UI nu MCTOAbI OpI/IeHTaHI/II/I KUAKUX
kpuctamioB. [Tepexonsr @penepukca.

Pemenue 3agau

Tema 9. [lepeKThI 1 TEKCTYPHI.

Hedexrsr B HemaTukax. JIMCKIMHALUM, sIpa,
creHku.  HWupexcet  ®panka.  [edektsr B
XOJIECTEPUKAX U CMEKTHKaX. TEKCTypBHl.

Pemenue 3amau

Tema 10. T'mapoaMHamMuKa HeMAaTHYECKMX M
XO0JIeCTePpHYECKHX JKHIKHX KPHCTAJLJIOB.
['unponuHamMuika HEMAaTHKOB W XOJECTEPUKOB
Jlecnu-OpukceHa. KoaddunuenTs Jlecnn.
Koadpduimentsr  caBuroBoii u  00BEeMHOU
BsI3KOCTEH. BpamarenbHas BI3KOCTb.

Pemenue 3amau

Tema 11. Teopusi ynpyrocrtu u ruipoAHHAMHUKA
CMEKTHKOB.

Teopust ynpyroctu U rujipoJIMHAMHKA CMEKTHUKOB
A, B n C. OnykryalMoHHas HEYCTOMYMBOCTH
JAJIBHETO TOPsIIKa B THAPOAMHAMMYECKOM IIpeJIene
B cMmektukax A u C. Crabummsupyroliee
BO3JCMCTBUE BHEIIHUX I10JIEH U IIOBEPXHOCTEM.

Pemenue 3amau

Tema 12. IloBeaeHne HEMATHKOB U CMEKTHKOB
C B W3MEHAIOIIMXCA MATHHUTHBIX IIOJISIX.
[lynscupytomue, Bpaliarolmuecs, KOHUYECKHUE
1ossl. MarHuTOakyCTUKA )KUJIKUX KPUCTAJUIOB.

Pemenue 3agau

Tema 13. ’Kuakoxpucranindyeckue nojumMepsbl.
Knaccugpukanus,  ¢usnueckue  cBoiictBa U
IIPUMEHEHUE.

Pemenue 3agau

Tema

3aaHue Ha IPAKTHYECKYI0
MOAr0TOBKY (J1alopaTopHbIe
3aHATHS)

KOJIN4Y€CTBO
yacoB

Tema 1. Kuakue KpuCTaIbl, AHU30TPOIHbIE
KMAKOCTH.

Hcropust ~ OTKpBITHS,  XMMHYECKOE  CTPOEHHUE
ME30MOP(HBIX MOJEKYJ, TOMOJOIMYECKHE PsIJIbl.

Brimonaenune nabopatopHoi
paboThI
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KuikokpuCTaIITNYeCKUe CMECH.

Tema 2. CummeTpus.

OneMeHTl W TpeoOpa3oBaHUs  CHUMMETpUH.
Toueunsle U IIPOCTPAaHCTBEHHBIC TpYyIIIBI
CUMMETPHUH.

BrimonaeHmne 1abopaTopHoOi
paboThI

Tema 3. Bau:kHuii 1 1aTbHUH NOPSAKH.
OpUEHTalMOHHBIA W TPAHCIALMOHHBIN MOPSJIKH.
bmvoxkanii  w paneHMi  nopsakua.  Mepapxus
IIPOCTPAHCTBEHHBIX MacIiTaboB CTPYKTYPBbI
BEILIECTBA U YIOPSAOYEHHOCTH.

Brinonnenue 1abopatopHoii
paboThI

Tema 4. CuMMeTpHUA U YIOPSAA0YEHHOCTD.
Bs3anmoortHomenue CUMMCTPUU CHUCTCMBI MU €€
yrnopsiiodeHHocTH. Hapymienue cummerpun U
kBazucpeauue. KUJAKOKPUCTALTUNYECKOE COCTOSTHUE
BEIECTBA.

Brimonnaenune 1abopatopHoi
paboThI

Tema S. Knaccupukanus ;KUAKHX KPUCTAIOB.
TepMOTpOnHBIE M JIMOTPOIHBIE KUIKUE KPUCTAILIBI
u ux kinaccupukauusa. KanamMUTHKU U JTUCKOTHKH.

Brinonnenue 1abopatopHoii
paboThI

Ok3oTHyeckue Me30(asbl MOJSPHBIX  MOJEKYII.

AmoudnibHbe MOJIEKYJIBI. Munennsl 51

temneparypa Kpadra.

Tema 6. JKCIepUMEeHTaTbHbIe MeToabl | BeinonHenue naboparopHoit
Hcc1e10BaHUA pusnyecknx CBOIiCTB U | paboThI

NpuMeHeHHe KUAKHX KPUCTAJLIOB.

DNeKTpUYECKHUE, OIITUYECKHUE, MarHuTHBIE,

pEOJIOTHYECKHE M aKyCTUYECKHE CBOMCTBA YKHIKUX
KPUCTAJJIOB U UX IPUMEHEHHE.

Tema 7. KoHTHHYyaJIbHas
KPHCTAJJIOB.

Teopust OpUEHTALIMOHHON YIIPYTOCTH HEMATUYECKHUX
U XOJIECTEPUYECKUX >KUIKHUX KpUCTAIIOB. Momynu
OpHEHTAlMOHHOM ymnpyroctu @Ppanka. Ynpyrue
CBOMCTBA CMEKTUKOB.

TEOPpUA  KUAKHX

Brinonnenue nabopatopHoi
paboThI

Tema 8. /luaMarHuTHbIe H JHIICKTPHYECKHE
CBOMCTBA KHUJAKHX KPUCTAJLJIOB.

OpueHTHpymolee  BIMSHUE  JJIEKTPUUECKUX U
MAarHuTHBIX noiei nu OrpaHNM4YMBarOIINX
MOBEPXHOCTEN HA KUAKUE KpUCTAILIBL ['paHnMYHbIE
yCJ1oBUsA n METOAbI OpucHTaIun KUAKHUX
kpucrauios. Ilepexons Dpenepukca.

Beinonnenue nabopatopHoit
paboThI

Tema 9. /lepexkThI U TEKCTYPHI.

Hedextsr B Hemarukax. JIMCKIMHaLWuM, A71pa,
creHku.  Munekcet  ®panka.  [ledexktsr B
XOJIECTEPUKAX M CMEKTHKaX. TEKCTypBHl.

Brimonaenue nabopatopHoii
paloThI

Tema 10. I'mapoauHaMuUKa HeMATHYECKHMX M

X0J1eCTePUYeCKHX KHAKHX KPHMCTAJLJIOB.
['maponvHaMuka HEMaTHKOB ¥ XOJIECTEPUKOB
Jlecnu-Opukcena. Koadduuments Jlecnn.

KoadduimenTs! ciBuroBoir 1 00beMHOM BSI3KOCTEH.
BpamarenbHas BA3KOCTb.

Brimonaenune nabopatopHoi
paboThI

Tema 11. Teopusi ynpyroctu M rupoaguHaMHKa
CMEKTHKOB.

Teopus ynpyrocty u THAPOAMHAMUKA CMEKTHKOB A,
B u C. ®nykryanroHHas HEYCTOMYMBOCTD J1aJIbHETO

Brimonaenune nabopatopHoi
paboThI
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HOp}II[Ka B FHI[pOIII/IHaMI/I‘{eCKOM Hpe):[ene B
cmektrkax A u C. Ctabunu3upyrooliee Bo3AeHCTBIE
BHEIIHUX NOJIE U TOBEPXHOCTEMN.

Tema 12. IloBenenne HeMaTHKOB H cMekTHKOB C | Brinonnenue gabopatopHoit 4
B U3MEHAOINXCS MArHUTHBIX nojsix. | paboTsl
[Tynbcupyromniye, Bpamaromuecs, KOHHIeCKUe TOJsL.
MarauToakyCcTHKa KUJIKAX KPUCTAJIIOB.

Tema 13. ZKuakoxpucraningyeckue nojumMepsbl. Brimonnenue nabopatopHoit 2
Knaccudukanus, ¢bu3uveckue  CBOWCTBA W | pabOTHI
IPUMEHEHHUE.

4. YYEBHO-METOJUYECKOE OBECHEYEHHUE CAMOCTOSATEJIBHOM PABOTBI
OBYYAIOIIUXCA

Tembl pis H3zyyaemblie Koy Dopmbl Metoauyec | DPopmbl
CaMOCTOSITEIbHO BOINPOCHI €CTBO | CAMOCTOSATEJb KHe O0TYETHOC
ro M3y4eHHs 4yacoB | Hoil padoTbl | obecnedeH ™
usi
Tema 1. XKunkue | ['omonoruueckue 4 Pabora ¢ Pexomenny | KoHcrexkr,
KPUCTAILIBI, PAIBL JTUTEpaTypou, | emas pelleHHbIe
AQHU30TPOIHBIE KOHCIIEKT, auTepaTypa. | 3aJauu,
JKUJIKOCTH. pelicHue [1], [2], [9]. | mokman,
3aj1a4 pe3eHTall
usl.
Tewma 2. [IpocTpaHcTBEHHBI 4 Pabota c Pexomenny | Koncrekr,
Cummerpusi. € TPYIIIBI JTUTEpaTypou, | emas pelleHHbIe
CUMMETPUHU. KOHCIIEKT, auTepaTypa. | 3aJauu,
pelicHue [10]. JOKJIaI,
3aja4 Pecypchr Mpe3eHTAall
HNuTepuer ust
Tema 3. bixHui 4 Pabora ¢ Pexomenny | KoHcrexkr,
bivxuui n OPUEHTALIMOHHBII JUTEpPaTypou, | emas pelIeHHbIe
JATbHUN nopsinok B JKK KOHCIIEKT, auTeparypa. | 3ajadd,
HOPSIIKH. oJIuMepax. pelicHue . [11, [2], JOKJIaI,
3a1a4 [9], [10]. npe3eHTall
Pecypcel usl.
WNuTtepHer
Tema 4. CummeTtpus u 4 Pabora c Pexomenny | Koncmexkr,
Cummerpus u MOPSAZIOK B JIUTEepaTypou, | emas pelIeHHbIE
ynopsiaodeHHocT | moTponHsix JKK. KOHCIIEKT, JauTepaTypa. | 3aJauu,
b. pelieHue . [1], 81, TIOKJIa]I,
3amad [9], [10]. Tpe3eHTaIl
usl.
Tema S. DK30THYECKHE 4 Pa6ora c Pexomenny | Koncmexkr,
Knaccugukanus | me3odasbl JUTEPaTypou, | emas pEILIEHHBIE
KHUJIKUX MOJIIPHBIX KOHCIIEKT, auTepaTypa. | 3aJauu,
KPHUCTAJIJIOB. MOJIEKYI. pelieHue -[1], [2]. JTOKJIAJ,
3aja4 Pecypcor Mpe3eHTAall
HNutepHer us.
Tewma 6. AKycTHueckue 4 Pa6ora c Pexomenny | KoHcmekr,
OKCHEpUMEHTANIb | CBOMCTBA KUJIKHX JUTEpaTypou, | emas pELIECHHbIE
HBIE METO/IbI KpPUCTAJIJIOB U UX KOHCIEKT, auTepaTypa. | 3aJauu,
WCCIICIOBAHHUS MIPUMEHEHHE. pelieHue .[2], [5], JOKJIA,
buznIecKux 3a1a4 [9]. Mpe3eHTaI|
CBOWCTB U usl.




IPUMEHEHUE
KHUJIKIX
KPHUCTAJIJIOB.
Tewma 7. Teopus 4 PaboTa c Pexomenny | KoHcmexkr,
KonTunyanbHasg | OpMeHTallMOHHOM JIUTEpaTypou, | eMas pElLIEHHBIE
TEOpUs KHUAKUX | YOIPYTOCTH KOHCIIEKT, auTepaTypa. | 3aJaud,
KPHUCTAJJIOB. XO0JIECTEPUIECKUX pelieHue . [1], [2], JIOKJIaI,
KHAKHAX 3a1a4 [8], [9], Ipe3eHTall
KPHUCTAJIJIOB. [10]. usl.
Tema 8. MeTtonsl 4 Pabora ¢ Pexomenny | KoHcrexkr,
JlnamMarHuTHBIC U | OPUCHTALIUN TUTEPaTypou, | emas pEIICHHBIC
TUDJIEKTPUUECKH | XOJIECTEPUUECKUX KOHCIIEKT, auTepaTypa. | 3aJaud,
€ CBOIicTBa KHUJIKHX pelieHue - [1], [2]. JIOKJIaI,
HKUJKUX KpHUCTAJIJIOB. 3a1au pe3eHTall
KPHUCTAJIJIOB. usl.
Tema 9. [ledextsr | dedexts u 4 PaGora ¢ Pexomenny | Koncmexkr,
U TEKCTYPBHIL. TEKCTYpHI B JTUTEpaTypou, | emas pelIeHHbIE
XOJIECTEPUKAX. KOHCIIEKT, JaUTepaTypa. | 3amadu,
pemieHne - [1], [2]. TOKJIaI,
3a1au Pecypcot pe3eHTall
WNHutepHer us.
Tema 10. I'mpponnnamuka 4 PaGora ¢ Pexomenny | Koncrekr,
['unponuHamMuika | XOJIECTEPUKOB. . emast pelleHHbIe
JTUTEPATYPOH,
HEMATHYECKHUX U aUTEepaTypa. | 3amadu,
X0JIECTEPUYECKHX KOHCTIeKT, [1], [2]. JOKJIaI,
pelieHue
KUJKUX sanad Pecypcel [IpEe3CHTAaLl
KPHUCTAJIJIOB. Wurepuer usl.
Tema 11. Teopus | @nykryanuu B 4 Pexomenny | Koncrekr,
YIPYTOCTH U cmektuke C. Pa6ora c emast pelleHHbIe
TUAPOIMHAMUKA JTUTEPATypoOM, | IMTEpaTypa. | 3aaadw,
CMEKTHUKOB. KOHCIIEKT, .[1], [8], JOKJIaI,
pelieHue [9], [10]. npe3eHTaI|
3a1aq Pecypcot usl.
WNHuTtepHer
Tema 12. Marnuro- 6 Pabora c Pexomenny | Koncmexkr,
IloBenenue AKyCTUYECKHUU JUTEpPaTypou, | emas pELLIECHHBIE
HEMATHKOB U THCTEpE3uC. KOHCIIEKT, auTepaTypa | 3aJ1adu,
cMmekTrkoB C B pelieHue [5]. JOKJIaI,
U3MEHSIOIINUXCS 3a1aq Pecypcot pe3eHTall
MarHUTHBIX WNuTepuer usl.
TOJISIX.
Tema 13. [Ipumenenue 6 Pa6ora c Pexomenny | Koncmexkr,
Kunakokpucramin | JKUIKOKPUCTAILIHY TUTEpaTypou, | emas peIleHHbIe
WYCCKUE €CKHUX MOJMMEPOB. KOHCIIEKT, JaUTEepaTypa. | 3a1adu,
MOJIUMEPBHI. pelicHue [1], [2], JIOKJIAI,
3a1a4 [3]. Mpe3eHTaI|
Pecypcel sl
WNHuTtepHer
Hroro 56

5. ®OHJ OHEHOYHBIX CPEACTB JJIs1 MNPOBEIEHMS TEKYIIEA W
INPOMEXYTOYHOU ATTECTALMH 11O ITUCIUITVIMHE

5.1. Tlepeyenb KOMIETEHIHII € YKa3aHHeM 3TanoB UX (OPMUPOBAHHUS B Hpolecce
0CBOCHUs 00pa30BaTEJIbHON MPOrPaMMbl
10



KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIUN

Otansl GOPMHUPOBAHUS

OIIK-1. Cmocoben mnpuMeHsTh 0a30BbIe 3HAHHS B 00JaCTH
(bu3MKO-MaTeMaTHUECKUX W (WJIM) €CTECTBEHHBIX HayK B chepe
cBOeH MPo(ecCHOHAILHOMN ACSITEIHHOCTH.

1. PaboTa Ha y4eOHBIX 3aHATHSIX.
2. CamocrosiTenpHas pabora.

5.2. Onucanue nmoka3areseid 1 KpUuTepreB OLEHUBAHWS KOMIIETEHIIUI HA Pa3JIMYHBIX dTanax
uX (popMupoOBaHMS, ONIMCAHNE IKAJ OLIEHUBAHUS

Ouenusa | YposeH Oransl Onucanue Kpurepuu [MIxana
eMBbIe b dhopMupoBaHHS IoKa3aTenei OIICHHBAHUS | OICHHBA
KoMIieTe | copm HUSA
130002071 HWpOBaH
HOCTH
OIIK-1 IToporo | 1. PabGora Ha | 3HaTh: OCHOBHBIE  MOJEIHU JIOKJIa, Ikana
BBII y4eOHBIX 3a/la4 B paMKaxX TUCIUIUIMHEI C | JTabopaTopHasl | OIICHHBA
3aHSATHSIX. y4eTOM ux TPaHMI] pabora HUS
2. MIPUMEHUMOCTH. JI0KJIaja,
CamocTtosTenb | YMeTh: rpaMOTHO IIKaja
Has pabora. HCTIOJIb30BATh B OlICHHBA
npodecCuoHAIBHON HUS
JeATeIIbHOCTH 0a30BbIe 3HAHMS nabopar
(yHIaMEHTAIbHBIX  pPa3JieoB OpHOM
¢bu3uku, co3maBaTh  MOJEIHU padoThI
TUIIOBBIX  MPO(EeCCHOHATBHBIX
3a/1ad WM UHTEPIPETHPOBATH
MOJIyYeHHBIE  PE3yJbTaThl  C
Y4€TOM TpaHUll MPUMEHHUMOCTH
MOJEIIEHN.
IIpoxs | 1. PabGora Ha | 3HaTh: OCHOBHBIE  MOJENH JIOKJIa, [Ixana
UHYTHIN | y4eOHBIX 3a/1a4 B paMKax JMCIUIUIMHBI ¢ | JIabopaTopHas | OLICHHMBA
3aHATHIX. y4eTOM X TPaHUIL pabora, HHS
2. MIPUMEHHUMOCTH. MpaKTUYeCKasl | TOKJaj,
CamocrosiTelb | YMeTh: IPaMOTHO | TOJTOTOBKA IIKaja
Has pabora. HCII0Ib30BaTh B OlLICHHBA
npogecCuoHaIbHON HUS
JIeATeIbHOCTH 0a30BbIC 3HAHUS nabopar
(yHIaMEHTaIbHBIX  Pa3JIeoB OpHOM
¢bu3MKM, co3daBaThb  MOJIENIH paboTHl,
TUTIOBBIX  MPO(EeCCHUOHATBHBIX IKaa
3a71ad WM UHTEPIPETHUPOBATH OlLICHHBA
MOJYyYEHHBIE  pe3yJbTaThl  C HUS
Y4€TOM TpaHull MPUMEHHUMOCTH MPaKTUY
MOJIEIIEN. ecKou
Baagers: METOJdaMHU IIOJITOTO
HCIIOIL30BaHUS B BKU
npodeccnoHanbHOM
JeITEeIbHOCTH 0a30BBIX 3HAHUI
(yHIaMEHTAIBHBIX  pPa3/ieioB
(bu3uKH 71 co3aHusT MoJIeen
TUTIOBBIX  TMPO(ECCHOHATBHBIX
3a71a4 u WHTEPIPETAIINT
MOJYYEHHBIX PE3YJIbTaTOB C

y‘ICTOM Fp AHUIL HpI/IMeHI/IMOCTI/I
MOJEIIEN.
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IIkaja u KpUTEPUH OLICHUBAHUS HANTMCAHUSA JOKJIAAA

YPpOBHM OIICHUBAHUS Kpurepuu onennBanus baer

Bricokuii (0TAM4HO) Ecnu crynent orobpasun B noknane 71-90% BeiOpaHHOU 8-10
TEMBI.

Ontumansublii (xopomo) | Eciu crynent otodpasuin B noknazae 51-70% BbiOpanHOiA o7
TEMBI

Y 10BJIETBOPUTETHHBIN Ecnu crynent oro6paszun B nokiazne 31-50% BeiOpaHHO# 2-4
TEMBI

HeynosnerBopurensHslii | Eciou cryaent orobpasuin B goknaae 0-30% BeiOpaHHOM 0-1
TEMBI

IIkajia 1 KpUTEPHUH OLIEHUBAHMS J1a00PATOPHBIX PadoT

YpoBHU OLICHUBAHUS Kpurepuu onenuBanus baier

Bricokuii (0TAM4HO) Ecmu crynent Boimonaun 71-90% ot Bcex 1ab0paToOpHBIX 8-10
pabot

Ontumanbublii (xopomo) | Eciu cryaent Beimonaun 51-70% ot Bcex 1abopaTopHbIX o-7
pabor

Y 10BNIETBOPUTENBHBIN Ecnu crynent Boinonnuin 31-50% ot Bcex 1ab0paToOpHBIX 2-4
pabor

HeynosnerBopurensHsiii | Ecnu cryaent Bemonnmn 0-30% ot Bcex 1ab0opaTopHbIX 0-1
pabor

Illkajia U KPUTEPUHU OlLIeHUBAHUS MPAKTHYECKOH MOATOTOBKH

YPOBHU OLICHUBAHUS Kputepuu onienuBanus bannbr

Bricokuii (0TIM4HO) Ecmu crynent pemmn 71-90% ot Beex 3amau 8-10

OnTtumaineHsblil (xopomo) | Eciou cryaent pemun 51-70% ot Bcex 3agau 5-7

Y 10BIETBOPUTETHLHBIN Ecau crynent pemmn 31-50% ot Beex 3amau 2-4

Heynosnersoputenbhbiii | Eciu cryaent pemnn 0-30% ot Beex 3agau 0-1

5.3. TumoBble KOHTPOJbHBbIE 3aJaHUs WJM HHbIE MaTepHaJbl, HeOOXOAUMBbIE ISl
OLCHKM 3HAHUI, YMEHNH, HABBIKOB U (MJIH) ONBITA AeSITEJIbHOCTH, XaPpAKTEPHU3YIOIIUX ITAIbI
(opMupoBaHUA KOMIIETEHIIMI B MPoLiecce OCBOEHUs 00Pa30BaTeIbHONH MPOrpaMMbl

IIpumepHbIe 1a00paTopHbIE padOTHI

Brinonnenue madbopatopHbIX padoT:

1. JlaGoparopHas pabota Nel. M3ydeHue TeKCTyp U (a30BBIX MEPEXOJOB KUIKUX KPUCTAILIIOB.

2. JlaGoparopnas pabora No2. U3ydeHHe OSIEKTPOINPOBOJHOCTH HEMATHYECKHX  KHIKUAX
KpPHUCTAIIJIOB.

3. JlaGoparopHast pabGora Ne3. VI3yueHWe DIIGKTPOTHIPOAMHAMHUYECKON HEYCTOWYMBOCTH B
HEMATHUYECKHX KHUJIKUX KPUCTaJIax.

4. JlaGopatopnas pabora Ne 4. M3yuyenue 3¢dexra GuHAMUUECKOTO PACCESHUSI CBETA B XKHIKUX
KpHUCTaIax.

5. JlaGoparopnast padora Ne 5. OmnpeneneHue NUCTIIEPCUU JABYIYUETIPETIOMIICHUS] HEMAaTHYECKOTO
KHUJKOTO KpUCTaIIA.

6. Jlaboparopuas padota Ne 6. M3ydenune nepexona @penepukca.

IIpuMepHBbIE TEMBbI 10KIA/10B

NmmynbcHO-(a30BbIi METO U3MEPEHHSI aKYCTUYECKUX MTapaMeTpOB.

2. DKcnepuMeHTaJIbHas YCTaHOBKA JIJIST U3MEPCHUS JTUIJICKTPHUSCKOMN MPOHUIIAEMOCTH B JTHANIa30HE
HHU3KHUX YaCTOT.

3. Ckopocts m moromenue yibrpazByka B HIXKK B okpecTHOCTH mTepexoja B H30TPOITHOE
COCTOSIHHUE.

4. Jlmonexktpuueckue cBoiicTBa HemaTukoB B CBY nmamnazone.

=
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10.

11.
12.
13.

14.
15.

16.

17.
18.

19.

20.

21.

22.

23.

24,
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

AHM30TpOIUS AUDJIEKTPUUECKOW IPOHUIIAEMOCTH OPUEHTUPOBAHHBIX HEMATHUYECKUX >KUJKUX
KPUCTAJLJIOB.

JManekTprudecKkre CBOMCTBA HEMATUYECKUX KUAKAX KPUCTAJLUIOB BO BPAILAKOIIEMCS MAarHUTHOM
ToJie.

YcraHoBKa Uil U3MEPEHHS TUAJIECKTPUYECKONW MPOHHUIIAEMOCTH B ITYJbCHPYIOIIEM MAarHUTHOM
ToJe.

NHayKnmoHHbIE 3aBUCUMOCTH TOTJIOWIEHUS YIbTPA3BYKaA Il CTALIMOHAPHOTO MAarHUTHOIO IOJIS
IIPU PA3IUYHBIX TEMIIEPATYPAX.

OKcrepuMeHTallbHAs YCTaHOBKAa MCCIEA0BaHUs oOpueHTauumoHHoM penakcauuu HXXK Bo
BpalaroEeMCcs MArHUTHOM TIOJIE.

DKCHEPUMEHTAIBHBIE HCCIEJOBAaHUS OPHUEHTAIIMOHHOW peJakCallii B  MYJIbCUPYIOIIEM
MarHuTHOM IIOJIE.

N3MepeHne aHu30TPOIIUA CKOPOCTH B HEMATUYECKHUX JKUJIKUX KPUCTAILIAX

N3MepeHne 4acTOTHOM 3aBUCUMOCTH aHU30TPONUH TOJIoeHHs yiabpTpa3Byka B HXKK.
DKCHEPUMEHTAIBHBIC HUCCIICIOBAHUS JUANCKTPUUECKUX W auaMmarHutHeix cBodctB HXKK B
CKPELIEHHBIX 3JIEKTPUUYECKUX U MATHUTHBIX MOJISX.

NmmynbcHO-(a30BbIiH METOT U3MEPEHHSI aKYCTUYECKUX MTapaMeTPOB.

DKCIepUMEHTaIbHAsl YCTAHOBKA ISl U3MEPEHUS TUAJIEKTPUUECKON IPOHULIAEMOCTH B IMAIIa30HE
HHU3KHUX YaCTOT.

Ckopocte u mnornomenue yinprpasByka B HXKK B okpecTHocTH mnepexoga B HM30TPOIHOE
COCTOSIHHUE.

Jusnexrpuueckue cBoiictBa HeMaTtukoB B CBY nuanasone.

AHM30TpONIUA JUANEKTPUYECKON MNPOHHUIIAEMOCTH OPHUEHTUPOBAHHBIX HEMATHYECKUX KUIKHAX
KPUCTAJLJIOB.

JMpneKkTprudecKre CBOMCTBA HEMATUUYECKUX KUIKAX KPUCTAJLUIOB BO BPAILAIOIIEMCS MAarHUTHOM
nouie.

VYcraHoBka Uil U3MEPEHHS TUAJIECKTPUYECKONW MPOHMIIAEMOCTH B ITYJbCHPYIOIIEM MAarHUTHOM
nouie.

NHayKnmoHHbIE 3aBUCUMOCTH TOTJIOUIEHUS YJIbTPa3ByKa JUIsi CTAlMOHAPHOTO MAarHUTHOTO TMOJIS
[IPU PA3JIUYHBIX TEMIIEPATYPAX.

OKcriepuMeHTallbHas YCTaHOBKAa MCCIEAOBaHUs opueHTaumoHHoM penakcauun HIXKK  Bo
BpAILAOIIEMCS] MATHUTHOM I10JI€E.

OKCNEPUMEHTAIBHBIE  HCCIEOBAaHUSI OPUEHTAIIMOHHOW pENIaKCalldd B  MYJIbCUPYIOIIEM
MAarHUTHOM IIOJIE.

N3MepeHne aHu30TPOITUA CKOPOCTH B HEMAaTHYECKHUX JKUJIKUX KpUCTAILIAX

N3mepenne 4acTOTHOM 3aBUCUMOCTH aHU30TPONUH norioieHus yaprpa3syka B HXKK.
DKCNEPUMEHTAIBHBIC HUCCIIEIOBAHUS JUANICKTPUUECKUX W JuaMarHuTHbIX cBodctB HXKK B
CKPEILIEHHBIX JJIEKTPUYECKUX U MATHUTHBIX MOJISX.

CerneTonyieKTpUUECKHUE KUJIKUE KPUCTAILITBI.

Teopemsb! Kropu 1 )Kujkue KpUCTAILIBI.

CummeTpust ¥ 3aKOHBI COXpaHEHUs B (PU3UKE KUJKUX KPUCTAJIJIOB.

MarauToaKyCTUYECKUE CBOMCTBA KUJIKUX KPUCTAIIIOB.

[Ibe3030€KTpUYECKHE KUIKUE KPUCTAIIIBL.

MHoOro4acTu4yHbIE B3aUMOJEHUCTBUS B )KUIKUX KPUCTAIUIAX.

Knaccudukanus ;xuakux KpucTaaioB.

bnvoxkHUE 1 TanbHUN TOPAIOK B KUIKUX KpUCTaJIaX.

JledeKThI B )KUIKUX KpUCTAJUIAX.

Kunkue KpucTauibl B 3JIEKTPUUECKUX U MATHUTHBIX MOJISIX.

JInoTponHbIe )KUAKUE KPUCTAIIIBI.

JluHaMuKa >KMIKUX KPUCTAILJIIOB.

VY bTpa3ByKOBBIE METO/BI HCCIIEIOBAHUS KUIKUX KPUCTAILIOB.

Marematuueckoe MOJeTupoBaHue Me30(as.

3ajaHus Ha IPAKTHYECKYIO MOATOTOBKY
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. HaiiTu sneMeHTBl TOYEYHON CUMMETPUU HEMATHYECKOTO KUIKOIO KPUCTasIa.

. HaiiTu s51eMeHTBI MPOCTPAaHCTBEHHOM CUMMETPUU CMEKTHKA A.

. Haiitu npenensayto rpynmny Kiopu a1t 0AHOPOIHOTO 3IEKTPUIECKOTO MOJIS.

. Haittu npenensuyto rpynny Kropu aJist JIoKaabHO OJTHOPOAHOTO MAarHUTHOTO TTOJIS.

. Kakue snemeHThl CHMMETPUM HECOBMECTUMBI C TEIMKOUIAIBHON CTPYKTYPOU X0JIECTEPUKOB?

. Kakue xxunkokpucramimueckue ¢pas3bl MOT'yT 00J1a/1aTh CETHETOIEKTPUUECKUMHU CBOICTBAMU?

. Onpenenenue KuIKOKPUCTALITUYECKOTO COCTOSTHHUS.

. [TapaMeTppl OPUEHTALIMOHHOT'O Y TPAHCISALMOHHOTO OPSAIKOB.

. MoskeT i ipeBpalieHre U30TPOITHOM KUAKOCTH B HEMATHK OBITH (Pa30BBIM MIEPEX0IOM BTOPOTO

pona?
. Kakue me3odaszer He MOTYT OJIHOBPEMEHHO MPUCYTCTBOBAThH Ha (Pa30BOI JUArpaMme OJHOTO
BenlecTna’?
Kakwue skcriepuMeHTaTbHBIE METO IbI MO3BOJISIOT U3y4aTh (PU3NYECKUE CBOMCTBA 0OBEMHBIX
00pa3IoB KUJIKUX KPUCTAIIOB?

IIpumepHBIEe BOIPOCHI K IK3aMeHY
XKunkue KpucTayabl, aHU30TPOIHBIE JKUAKOCTU. McTOpus OTKPBITUS, XMMHUYECKOE CTPOEHHE
Me30MOP(HBIX MOJIEKYJ, FTOMOJOTHYECKUE PAIbI.
ToueuHble ¥ TPOCTPAHCTBEHHBIE IPYIIIBI CAMMETPHUH.
OpHeHTalMOHHBIN U TPAHCIALUOHHBIN NOPSAAKU. BIIMKHUN U JaIbHAN OPSAIKH.
Knaccudukanus Kuakux KpuctaioB. TepMOTPOIHbIE U JIMOTPOIHbIE )KUIKUE KPUCTAILIBL.
JIuoTponHble KuAKME KpucTauibl. AMpuuibHble MoJIeKysbl. Munemwsl U TeMieparypa
Kpadra. Knaccudpukanms Jlyzartu.
DNEKTpUYECKHE, ONTUYECKUE, MATHUTHBIC, PEOJIOTHUECKUE U aKyCTUYECKUE CBOMCTBA YKUIKUX
KpPUCTAJIJIOB U UX IPUMEHEHHE.
KoHTunyanbsHas TeOpus KUAKUX KPUCTAIIOB. YIIPYTHe CBOMCTBA CMEKTHKOB.
OpueHTupylolliee BIUSHUE DSJEKTPUUYECKMX M MArHUTHBIX TOJ€H W  OrpaHUYMBAIOLINX
IIOBEPXHOCTEH HA JKUJKWE KPUCTAUIbl. ['paHMYHBIE YCIOBHS M METOIbl OPUEHTALMM >KUIKHUX
kpucraiios. [Iepexonsr @penepukca.
I'uapoarHamMuKa HEMATHYECKUX KUIKUX KpuctaiwioB Jlecnu-Opukcena. Koadduuuents: Jlecnu.
KoaddummenTs! cIBUTOBOM U 00BEMHOI BI3KOCTEH.
Cummerpusi. DIeMEHTHI U TPeoOpazoBaHUsl CHMMETPHH.
Cummetpus u pusnueckue cBoiictBa. Teopemsl Kropu.
B3auMoOOTHOIIEHHME CHUMMETPUM CHCTEMBI M €€ YIOPAJOYEHHOCTH. JKMIKOKPHCTAUIMUECKOE
COCTOSIHME BEIIIECTBA.
TepMmoTponHble >KUAKHE KpUCTALIBI M MX Kiaccupukanus. KamaMUTUKH M AMCKOTHKH.
DK30THYeCKre Me30(]a3bl MOJISIPHBIX MOJICKYIL.
[Tomume3oMophu3M U MOJIEKYJISIpPHBIE MOJIEIH Me30(]a3.
DKcrepuMEHTANIbHbIE METOJIbl HCCIEIOBAaHUS (U3NYECKUX CBOMCTB M NMPUMEHEHUE KHMIKHX
KpHUCTAJIJIOB.
KoHTnHyansHast Teopuss KUIAKUX KPHUCTAUIOB. Teopus OpPHEHTAMOHHOM  YIPYTrOCTH
HEMaTHUYECKHX KUJIKUX KPUCTAIUIOB. Moynu opueHTalMOHHON ynpyroctu dpaHka.
. JlnaMaraHuTHbBIE U TUAJIEKTPUYECKUE CBOMCTBA HEMAaTUUECKUX JKUIKUX KPUCTAIIIOB.
. edexTsl B HemaTHkax. JIMCKIMHALINY, siApa, cTeHKH. Haekcel DpaHka.
. BpamarenbHas Bsi3kocTh. [loBeieHre HEMAaTUKOB B BPALLIAIOLINXCS MAarHUTHBIX MOJISAX.

5.4. Meroauyeckue MaTepHaJibl, ONpeae/solMe Mpouelypbl OLeHUBAHUS 3HAHUI, YMEHHUH,
HABBIKOB M (WJIHM) ONBITA JeATEJbHOCTH, XaPaKTePU3YOIMX IJTanbl (OPMHPOBAHHUS
KOMIIETEHIIUIA.

ComocTaBUMOCTD peﬁTI/IHFOBBIX Iokazareinei CTYACHTA IO pa3HbIM AUCHHUIVIMHAM U bannsno-

peﬁTI/IHFOBOI\/'I CUCTEMbI OLCHKH YCIIEBACMOCTH CTYACHTOB o0OecreynBaeTcs MNPUHATHEM COAUHOI'O
MEXaHH3Ma OLICHKU 3HaHUU CTYACHTOB, BbIPA’KCHHOI'O B 6annax, COT'JIAaCHO KOTOpPpOMY 100 6amnoB —
9TO IIOJIHOC YCBOCHHUC 3HAHUH 110 y‘IC6HOﬁ AUCHUIUIMHE, COOTBCTCTBYIOIICC TpeGOBaHI/I}IM yqe6H0171

1p

OTPaAMMBI.
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MaxkcumanbHbI pe3yabTaT, KOTOPBIH MOXKET OBITh JTOCTUTHYT CTYACHTOM IO KaXKIOMY M3
brokoB peiitunroBoii oneHku — 100 6aoB.

OTtBer 00ydJaromerocss Ha 3K3aMeHE OI[CHMBAETCS B OaJUlax C yYETOM IIKaJIbl COOTBETCTBHS
PEUTHHIOBBIX OLIEHOK MATHOAUIBHBIM OLEHKAM.

B 3aueTHO-3K3aMEHALMOHHYIO BEJIOMOCTh M 3a4E€THYIO KHIDKKY BBICTABIISIOTCS OLIEHKH IO
NATUOAIUIHLHOM 1IKaJIe U peHTUHTOBbIE OLICHKU B Oasuiax.

[Ipy momydeHUH CTYACHTOM Ha 3K3aMEHE HEYAOBJIECTBOPUTEIHLHOW OIEHKH B BEIOMOCTD
BBICTABJISICTCS PEUTHHrOBas oOleHKa B Oamtax (<40 OayuioB), COOTBETCTBYOIIAs (PaKTHUUECKUM
3HaHUSM (OTBETY) CTY/IEHTA.

Kputepun oneHky 3HaHHM CTYIEHTOB B paMKax KaXKIoW y4eOHOM JUCIHMIUIMHBI WM TPYII
JUCLHUIUITMH BbIpAa0aThIBAIOTCS IPENO/IaBaTeNIIMU  COTJIACOBAaHHO Ha Kadenpax YHHBepcHUTETa
UCXOs U3 TpeOOBaHUN 00pa30BaTENbHBIX CTAHIAPTOB.

IxkaJia oneHUBAHUA DK3aMeHa.

Kpurepuu onenuBanus basnsl

[TonHbIe ¥ TOYHBIE OTBETHI HA JBAa BOIPOCA SK3aMeHanoHHoro ominera. CBobomnoe | 21-30
BJIQJICHUE OCHOBHBIMM TEPMHHAMHM U TOHSATHUSMU Kypca; IOCIEAOBATEIIbHOE U
JIOTUYHOE W3JIOKEHUE MaTepuajja Kypca; 3aKOHUYCHHBIEC BBIBOJIBI U 00OOIIECHHUS 110
TEME BOIIPOCOB; HCUEPITBIBAIOIINE OTBETHI HA BOMPOCHI MPU CAa4e SK3aMEHa.

[TonHbIe W TOYHBIC OTBETHI HA JBA BOMPOCA K3aMEHAIMOHHOro Owiera. 3Hanue | 15-20
OCHOBHBIX TEPMHHOB U MOHATHH Kypca; MOCJIEI0BATEIbHOE U3JI0KEHNE MaTepuasa
Kypca; ymMeHHe (QOpMyIupoBaTh HEKOTOphle O00O0OIIEHUS MO TeMe BOIPOCOB;
JIOCTATOYHO MOJIHBIE OTBETHI HA BOMPOCHI MPHU Ca4€ SK3aMEHA.

[TonHBIE W TOYHBIH OTBET HA OJMH BOIPOC JK3aMEHAIMOHHOTO Ouiera. 8-14
VYoBiaeTBOpUTENbHOE 3HAaHUE OCHOBHBIX TEPMHMHOB U TOHATHM  Kypca;
YIIOBJIETBOPUTENLHOE 3HAHKUE U BIIaJICHUE METOJJaMU M CPEACTBAMH PEIICHUS 3a/1a4;
HEJOCTAaTOYHO IOCJENOBATEIbHOE M3JIOKEHHE Marepuana Kypca, YMEHHE
dbopMyIupoBaTh OT/IEIbHBIC BBIBOJIBI U 000OIIEHHS O TEME BOIIPOCOB.

ITonHBINM M TOYHBIN OTBET HA OJUH BOIIPOC 5K3aMCHAIIMOHHOI'O ousera u MeHee. 0-7

HToroas mkajbl BbICTABJEHUSI OLEHKH 10 JUCHHUILINHE.

OrneHka 1o 5-0abHOM cucTeMe Ouenka no 100-0amabHOM cHCTEME
OTJIMYHO 81 -100
XOpOLIO 61 - 80
YJIOBJICTBOPUTEIILHO 41 - 60
HEYJIOBJIETBOPUTEIBHO 0-40

6. YYHEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHUE JUCHUITJIMHBI
6.1. OcHoBHas UTEpaTypa

1. Enudanos, I'1. ®wusuka tBepporo Ttena: yueb.mocodue / I'. WM. Enucdanon. - 4-e
u3f.,crepeorutn. - CII6. : Jlans, 2019. - 288c. — TekcT: HenmocpeACTBEHHBIH.
Enudanos, I'. . ®uszuka tBepaoro tena : yaeobnoe nocodue / I'. . Enudanos. — 4-e usn., crep.

— Cankr-Ilerepoypr : Jlamp, 2022. — 288 c. — ISBN 978-5-8114-1001-9. — TexkcrT :
AJIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-0MOIMOTEIHAs cucrema. — URL:
https://e.lanbook.com/book/210671 (mata oOpamenus: 23.03.2024). — Pexum npocryma: Juis

aBTOPH3. NIOJIb30BATEIICH.

2. CasenbeB, U. B. Kypc obmeit ¢usuxku. B 3-x 1. Tom 3. KBanToBas ontuka. ATOMHas
¢uzuka. duzuka TBepaoro tena. Gusmka aToMHOTO sAApa U AeMenTapHbix yactul / M. B. CaBenbes.
— 14-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 320 c. — ISBN 978-5-507-47045-7. —
Texcr:  snextpoHssiii /  Jlamp :  2yekTpoHHO-OMOnmmoTteunas  cucrema. —  URL:
https://e.lanbook.com/book/322505 (nmata oOpamenus: 23.03.2024). — Pexum npocryma: Juis
aBTOPU3. MI0JIb30BATENEH.
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CasenbeB M.B. Kypc obmeit ¢usuku. T.3. KBaHTOBas ONTHKA; aToMHas (u3MKa; (uszuxa
TBEpJOTO Tena; (rU3uKa aTOMHOTO szipa U anemMeHTapHbIX yactuil / M. B. CaBenbes. - 8-¢ uzn. - CIIO.
: Jlanb, 2007. - 320c. — TekcT: HEMOCPEACTBEHHBIH.

6.2. lonotHuTEIBHAS IUTEPATYPA
1. Casenbes, U. B. Kypc o6mieit ¢pusuku : yuebHoe mocodue : B S Tomax / M. B. CaBenbeB. — 5-
e uzn. — Cankr-IlerepOypr : Jlanp, 2022 — Towm 5 : KBanToBas ontuka. AtomHas pusznka. Ousuka

TBepaoro Tenma. Gu3uKa aTOMHOTO sapa U dJeMeHTapHbIX yacTuly — 2022. — 384 ¢. — ISBN 978-5-
8114-1211-2. — TekcT : 37eKTpoHHBIN // JlaHb : 31eKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/210611 (mata oOpamenus: 23.06.2023). — Pexum gocryma: ist

aBTOPU3. II0JI30BATEIICH.

2. Crpekanos, F0.A. ®usuka tBepaoro tena: yued.mocodue s By3os / 0. A. Crpekanos, H.
A. TensixoBa. - M. : Uudpa-M, 2013. - 307c. — TekcT: HemoCpeICTBEHHBIH.

3. Crpekanos, FO. A. ®usuka TBepaoro tena: YuedHoe mocoome / HO.A. Crpekanos, H.A.
TensikoBa. - M.: UI[ PUOP: HUI Hudpa-M, 2018. - 307 c.: - (Breicuiee oOpazoBanue:
bakanmaspuar). - ISBN  978-5-369-00967-3. - Tekcr : onekrponnbeii. -  URL:
https://znanium.com/catalog/product/959952 (nara o6parmienus: 23.03.2024). — Pexxum mocryma: 1mo
HOJIIIHCKE.

4. Aopamuyk, H. C. Hanorexunonoruu. A30yka ais Bcex / [lox pen. 0. JI. TperwsikoBa. - 2-¢
u3J. , ucop. u joi. - Mocksa : ®USMATIIUT, 2009. - 368 c. - ISBN 978-5-9221-1048-8. - Tekcr :
AJIEKTPOHHBIN // OBC "KoncymnbpTant crynenra" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922110488.html (mata oOpamenus: 23.03.2024). -
Pexxum noctyna : 1o noanucke.

5. Jle XKen I1. ®usuka xxugkux kpucramios. M. Mup. 1977.

6. Yangpacekap C. XKunkue kpuctamuisl. M. Mup. 1980. C.344

7. Tluxun C.A., bniunos JI.M. XKunkue kpuctamisl. M., Hayka, 1982. C.208.

8. Conun A.C. Beenenue B pusuky xunakux kpucramwio. M.: Hayka, 1983. C.320.

9. Xab6uOymiaes IL.K., I'eBopksn 3.B., JlarynoB A.C. Peonorus xunkux kpucramios. T.OAH.
1992. C. 300.

10. benses B.B. BsizkocTe HemaTHyeckux JKMIKUX KpuctauioB / B. B. bemse. - M. :
®uzmatiut, 2002. - 224c¢. — TekcT: HenmocpeCTBEHHBIN.

11. bensies, B.B. Kunkue kpuctamnsl B Hayane XXI Beka: monorp. / B. B. benses, I'. C. Unnas.
- M. : MI'OY, 2015. - 136¢. — TekcT: HETOCPEACTBEHHBIN.

12. AuucumoB M.A. Kpurnudeckue SBIEHUS B KUAKOCTIAX M KHUIKUX KpucTtamax. M., Hayka,
1987. C.272.

13. Jlannay JI.J., JIudpmmu. E.M. Mexanuka xunkux kpucramion // Teopust ynpyroctu. — M.:
Hayxka, 2003. — C. 264.

14. bazapos W.II., T'eBopksan D.B., Huxomaes IIL.H. 3amaum mno TepMoaMHAMHUKE H
cratucTuyeckon pusuke. M. «Bricias mkomnay, 1997. C.352.

15. Ilepenomosa H.B., Taruera M.M. 3anaunuk no kpucramiopusuke. M., Hayka, 1982.

16. Connr A. C. Xunkue xpucramisl. IlepBeie cro ner. Kaura 1. Ot otkpeitus g0 Bropoi
MUPOBOH BOWHEI. 2015.

6.3. Pecypchbl ”HPOPMAIIMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTn ""UHTEepHeT"
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614

2.Hayunast anektponHas oubnuoreka http://elibrary.ru

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCIUIIJINHBI

1. Meroandeckue peKOMEHAAINH TI0 MOJATOTOBKE K MPAKTUISCKUM 3aHSATHSIM.
2. Metoaudeckue peKOMEHIAUN IO OpPTaHU3aIllMU CAMOCTOSTETbHOU PaboThI O
JUCITAIIIMHAM.
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8. NHOOPMALIMOHHBIE TEXHOJIOI'NH AJIAL OCYHIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

JInneH3noHHOe NporpaMMHoe odecrevyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmanmoHHble cIPaBOYHbIE CHCTEMbI:
Cucrema TAPAHT
Cucrema «Koncynbrantllimoc»

[IpodeccnonanpHbIe 0a3bl JAHHBIX

fgosvo.ru — IMopran denepanbHbIX FOCYAaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAPTOB BBICIIETO
oOpazoBaHMs

pravo.gov.ru - OdunuanbHelii THTEPHET-TIOPTAJ IPABOBOM MH(pOpMAIUU

www.edu.ru — ®enepanbHblii mopran Poccuiickoe 00pa3oBaHue

CB0OOOIHO pacHpocTpaHsieMoe MPOrpaMMHOE OOecCreueHHue, B TOM YHCIE OTEYECTBEHHOIO
IIPOU3BOJICTBA

OMC IIneep (st BOCIIpOU3BEACHUS DIEKTPOHHBIX Y4eOHBIX MoyIieil)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

MarepuanbHO-TeXHUYECKOE 00ecreueHNne JUCITUTUTMHBI BKITFOYAET B CeOs:

- yueOHbIe ayJUTOPUU ISl MPOBENCHUs yYEOHBIX 3aHITHIA, OCHAIICHHbIE 00OpPYIOBaHHEM U
TEXHHYECKUMHU CPEJICTBaMU OOydYeHHUs: y4eOHOW MeOelblo, JOCKOW, JIEMOHCTPAMOHHBIM
000py0BaHNEM, IEPCOHATBHBIMHU KOMITBIOTEPAMH, IPOEKTOPOM;

- TMOMENICHUS JUISl CAMOCTOSITEIbHOW pabOThl, OCHAIIEHHBIC KOMITBIOTEPHOW TEXHHKOW C
BO3MOXXHOCTBIO TOJKIIOUeHUEM K ceTH «MHTepHeT» M olecredeHueM JO0CTyma K JJIEKTPOHHOMN
nH(pOpMallMOHHO-00pa30BaTeIbHON cpeie.
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