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1. INTAHUPYEMBIE PE3YJIBTATBI OB YYEHUSA
1.1. lean 1 3aaa4y JUCHUILIHHBI

Leas ocBoOeHUSs] AUCHUIJIMHBI: O3HAKOMJICHHE CTYIACHTOB C KOHLENTYaJIbHBIMHU
OCHOBaMHU COBPEMEHHOW (DM3MKU KOHICHCUPOBAHHOTO COCTOSIHUS M €€ OOIIMMU MPUHIIUIIAMH U
METOIaMH.

3agayd JUCHUIUIMHBI: W3YYCHHE OCHOBHBIX MOHSTHHA, OOIIUX MPUHITUIIOB, 3aKOHOB
(GU3UKA KOHJICHCHUPOBAHHOTO COCTOSIHHS; OBJAJCHHE METOJAaMH peIIeHUs (PU3HYECKUX 3aiad,
OTHOCSIIIMXCS K pa3aeny «Du3uka KOHICHCUPOBAHHOTO COCTOSHUS) TEOPETUICCKON (DU3HKH.

1.2. Illtanupyemble pe3y/IbTaThbl 00y4eHHUs
B pe3ynbraTe 0cBOCHUS 1aHHOM TUCIUILIMHBI Y 00y4aromuxcs GopMUPYIOTCS
CJICIYIOIINE KOMITETCHITHH:
OIIK-1. CriocoOeH mpuMeHsITh 0a30Bble 3HaHUS B 00iacT (DM3HKO-MAaTeMaTHYeCKUX U (WIIH)
€CTECTBEHHBIX HayK B c(epe cBoel MpoheCCHOHATBLHOM JIESTENTHHOCTH,

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

JucuuruinHa BXoguT B Moayiib «Teoperudeckas gusuka» obs3aTenbHoi yactu bioka 1
«ucuumimHel (MOYIIM)» U SIBISETCS 00s13aTeIbHOM ISl U3Y4EHUS.

Jlnst ocBOeHUsT TUCHMILIMHEBI «PU3HKa KOHIEHCUPOBAHHOTO COCTOSHUS HCIIOJIB3YIOTCS
3HAHUs, YMEHUS U HaBBIKH, COPMHUPOBAHHBIE B MPOLIECCE U3YUEHUS CIEAYIOUIMX AUCLUUIUINH:
«Xumusny, «MonekynspHas (u3nKa», «DIEKTPHUECTBO M MAarHeTU3M», «ATOMHas (U3UKa»,
«BBenenue B GpU3HUKY KUAKUX KPUCTAIIIOBY.

OcBoeHME JaHHOW TUCIUIUIMHBI SIBISIETCS HEOOXOIMMOI OCHOBOM ISl M3yYEHUS] TaKUX
JTUCLHUIUIMH, KakK, «CrnenuanbHblii PU3NUECKUi MPaKTHKYM.

3. OPbEM U COJAEPKAHUE JUCIUIIJIMHBI

3.1. O0beM IUCHUILIAHBI

IHoka3aTenb 00bemMa IUCHUIITTHHBI ®opma 00yueHus
Ounasn
O0BeM QUCIUILIMHEI B 3aUE€THBIX €IUHUIIAX 4
O0beM AUCIHIIINHEI B Yacax 144
KonTtakTHas pabora: 96.2
Jlexunm 32
[TpakTiueckue 3aHsTH 64
U3 HUX, B (popMe MpaKTHUECKOM MOJIrOTOBKH 64
KoHTaKTHBIC Yachl HAa MPOMEKYTOUHYIO aTTECTAIHIO: 0,2
3a4er ¢ OLEHKOMH 0,2
CamocrosTenbHas pabora 40
KoHTpo:b 7.8

dopmoii MPOMEKYTOUHOM aTTEeCTAINH SIBJISIETCS 3a4YeT C OLIEHKOW B / CeMecTpe.

3.2. Conepxkanue TUCHHNITHBI

HanmenoBanue pa3aesioB (TeM) KoanuectBo yacos
¢ KPaTKHM COJIep:KaHueM

Jlekumnu IIpakTuyeckue
3aHATHUS




Oo6mree
KO0JI-BO

U3 HHUX,
B popme
NPaKTU4
ecKoii
MOAroTo
BKH

Tema 1. BBenenue. KonneHcupoBaHHbIe COCTOSTHHS.
OCHOBHBIE THITBI KOHJICHCUPOBAHHBIX CHCTEM.
TepMOOMHAMUYECKHI U CTATUCTHYECKUN MTOAX0] K U3YUEHUIO
MAaKpOCKOIUYECKUX KOHJICHCUPOBAHHBIX CUCTEM.

4

Tema 2. Cummertpus.

OneMeHThl W MpeoO0pa3oBaHUs CUMMETpuUd. TodeuHble U
MIPOCTPAHCTBEHHBIC TPYIIbI cumMMmeTpuu. Pemerku bpase u
npenenbHble rpynmsl Kiopu.

Tema 3. bauxHuil U JaJbHUHA TOPSIIOK.

B3aI/IMOOTHOIHeHI/I€ CI/IMMeTpI/II/I CUCTEMBI n cc
yIOpSA0YeHHOCTH. HapylieHue cuMMeTpuu U KBa3HCpPEIHHE.
AmMopdhHOE COCTOSTHUE BENIECTBA.

Tema 4. JKcnepuMeHTAJIbHbIEe METOAbI MCCJIETOBAHUS
CTPYKTYPbI M (PM3HYECKHX CBONCTB KOHIECHCHMPOBAHHBIX
cucTeM.

JndpakMoHHbBIM CTPYKTYypHBIM aHanu3. PeHTreHorpadus
KPUCTANINYECKUX, JKUAKOKPUCTAUIMYECKUX, IKUAKUX U
amopdHbIX cucteM. Ypasuenus Jlays u dopmyna Bynbda-
bparra. CrpykrypHblii ¢akTtop u paavanbHas QYHKLIUSA
pacnpeeseHusl.

Tema 5. OCHOBBI KBAHTOBOW TEOPHMHM MEKATOMHBIX H
MEKMOJICKY IS PHbIX B3aHMO/CHCTBH.

[Tpubnuxenne  bopHa Omnnenreiimepa.  OOMeHHBIE
B3aUMOJAEUCTBUA. TeopHsi BO3MYUIEHUH W MYJIBTHIIOIbHBIC
pasnoxxkeHus. [lapHble U1 MHOrO4aCTHMYHbBIE B3aMMOJEHCTBHUS.
MopenbHble TOTEHIMABI B3aUMOJACHCTBU.

Tema 6. CoBpeMeHHBIE METOAbI CTATHCTHYECKON TeOpHH
KOH/ICHCHPOBAHHOI'O COCTOSIHMSI.

Bropuunoe kBaHTtoBanue u mMeron (yHkuuii ['puna. Metoabl
PEHOPM-TPYIIBI,  KOPPEISIMOHHBIX  (YHKIHH, CKOOOK
[Tyaccona u yHKIMOHAJIA TNIOTHOCTU. MeTOJ| peTIuK.

Tema 7. TBepable Tega.

AmMopdHbIe U KpHCTaNIM4YecKue Tena. JlanbHuil Mopsaok B
KpHUCTaJIIax. [TonukpucTanist u MO3aU4HOCTb.
Knaccugukaius KpUCTanaoB M0 THUITY CBs3€H, aHU30TpONUs
KpucTtayyioB. JlepekTsl B KpucTaiax.




Tema 8. Ynpyrue cBolicTBa KpUCTAJLIO0B.

Tenszopel HampspkeHud u  Aedopmanuii. Pacripoctpanenue
AKyCTMUYECKHMX BOJH B COBEPLICHHBIX KpHUCTaJlIaX; CKOPOCTb
3ByKa M OIpeAesieHne ynpyrux Moxayien. Kiaccuueckas
TEOpUsT CKOPOCTU U IIOTJIOLIEHUS 3ByKa B KpUCTaJIaxX.
TepmonuHamuueckass TEOpUs TEPMUYECKON  peaKCalyu.
JIlMHaMHKa KpUCTAUIMYECKOW pEHIETKH. YIIPYTHe BOJIHBI,
CMEIlleHHs aTOMOB M (POHOHBI. AHrapMOHU3M U TEIJIOBOE
pacmupenue. TermoeMKocTh KpuctamwioB. Kiaccuueckas
Teopus W 3KcnepuMeHT. 3akoH [lromonra u I[Itu. Mogenu
Oiiamreiina u Jle6as. OCHOBBI KBAHTOBBIX MPEACTABICHUH.

Tema 9. KBanToBble KpucTa/Luibl. KBaHTOBbBIE KMIKOCTH.
boze-konnencanus. CpepxrTekydecTh renus. KynepoBckue
napel. CepxmpoBogumocTs. JDddext Meiicuepa. Dddekt
Jlxo3edcona. [IpuMeneHne cBepXnpoBOIUMOCTH

Tema 10. CocTosIHUSI 3JI€KTPOHOB B KPHCTALIHYECKOH
pewerke. KBazuyacruubl.

3oubl bpumntosHa, sHepretmyeckue 30HBL. [loBepXHOCTH
®epmu. IlceBnonorennman. [Ipumecu u npuMecHsle YpOBHHU.
Hedextol. Cratuctuka Hocuteneil 3apsga. HepaBHoOBecHbIe
NEKTPOHBI W JpIpkU. Paccednus Hocurenen 3apsaa,
MIPOBOJIUMOCTh, M KHWHETUYECKHE CBOWCTBA JIUAJIEKTPUKOB,
METaJUIOB 51 IIOJIYIIPOBOJIHUKOB. KBazuuactuuel.
AKycTu4eckre U onTuueckue (GOHOHBI, MIa3MOHBI, SKCUTOHBI
Openkens u Banbe. J)Knunkue metaysl.

Tema 11. Teopusi MpoCTBIX KUIAKOCTEH.

bmvxHnii  nopsinok.  DPyHIaMEHTANBHBIE  OKCIIEPUMEHTHI.
IloBepxHocTHBI  cioil.  IloBepXHOCTHOE  HATSKCHHE.
CmauuBanue. PacTBopsbl.

Tema 12. da3oBble nepexobl.

@aszoBble mepexoAbl M uX Kiaccuuxanug. Dazossle
nuarpamMmbl.  YpaBHenwe Kmanedipona —  Knayswmyca.
Juarpamma paBHOBecusi TBEpJOU U >kuakoi ¢as. [lnaBnenue
u kpucrauuzauus. [lonumopduble U noaume3oMopQHbIE
IIPEBPAILICHMUS.

Tema 13. Cteka u amop@bl.
TemnepaTypHblii WHTEpBal M OOpPATUMOCTh CTEKIIOBAHMSL.
CnuHOBBIE CTEKJIa. MEeTo/ peruinK.

Tema 14. ’Kugkune KpucTaLIbl.

TepMOTpOHHBIe U JHOTPONHBIC KXHUIAKHE KPUCTAIJIBI M HX
knaccupukanusa.  Ilomumezomopdusm.  DnekTpuyeckue,
ONTUYCCKUC, MArHUTHBIC, PCOJIOTHYECKHUEC H aKYCTUUYCCKHE
CBOMCTBA KUAKUX KPUCTAJIOB M UX IPUMEHEHHUE.

Tema 15. Ilostumepsl.
Kunkokpucrannudyeckue MOJIMMEPBI. Knaccudukanus,
¢dbuznyeckue cBOMCTBA U NPUMEHEHHE.

Tema 16. Tonkme mienku. OOmme mnpeacTaBJIeHUs O
HAHOTEXHOJIOTHsIX.

OCOOEHHOCTH CTPYKTYphl M (U3UYECKUX CBOUCTB CHCTEM
MOHWXEHHOW  pa3smepHOcTH. ToHkme TUIeHKH. OOmme
IIPEJICTABICHNS O HAHOTEXHOJIOTHSIX.




Tema 17. IIpoGsaema co3xaHus MATepHAIOB C 3aJaHHBIMH

(puznyeckumMm CBOMCTBAMM.

Pacuer m mpenckazanue (QpU3MUECKUX CBOHCTB U CTPYKTYPHI
KOHJICHCUPOBAaHHBIX cucteM. lIpoOneMa co3gaHMs HOBBIX
MaTepHaJIOB C 3apaHee 3a1aHHBIMU CBOHCTBAMH.

Hroro:

32

64 64

ITPAKTHYECKASA ITOATI'OTOBKA .

Tema

3ananue Ha
NMPaKTHYECKYIO
NMOATr0TOBKY

KOJIU4Y€CTBO
yacoB

Tema 1. BBenenue.
KonaencupoBaHHbIe COCTOSTHHSI.
OCHOBHI)IG THUIIbI KOHIICHCI/IpOBaHHLIX
cucreM. TepMoguHaMUYECKUI 1
CTaTI/ICTI/I‘IeCKI/Iﬁ IIoaAX01 K I/13y‘~I€HI/IIO
MaKpOCKOITUYECKHUX
KOHZ[GHCI/IpOBaHHI)IX CUCTCM.

Pemenue 3anau

4

Tema 2. Cummerpus.
DneMeHTHI ¥ peoOpa3zoBaHus
cumMerpuu. ToueuHsie u
MPOCTPAHCTBEHHBIE TPYIIIIbI
cumMmetpuu. Pemerku bpase u
npeaenpHbie rpynmnsl Kropu.

Pemenne 3anau

Tema 3. bamwkanii m JadbHHUH
MOPS/IOK.

B3anmooTHOIIEHHE CHMMETPHH
CHCTEMBI U €€ YIOPSIIOYECHHOCTH.
Hapymenue cummerpuu u
KBazucpeaaue. AMoppHOE COCTOSTHUE
BCIICCTRA.

Pemenne 3agau

Tema 4. DJkcnepuMeHTAJIbHbIE
MeTOAbl HCCJICNOBAHUSA CTPYKTYPHI
" (puznyeckux CBOIiCTB
KOHJICHCHPOBAHHBIX CHCTEM.
JndbpakImOHHBIN CTPYKTYpPHBII
aHanu3. Pentrenorpadus
KPUCTAJUIMYECKUX,
KUAKOKPUCTAIUNINYECKUX, XKUIKUX U
amop(HbIX cucteM. YpaBHeHus Jlays
u Gopmyna Bynbsga-bparra.
CtpyKkTypHBIi (haKTOp U paguaibHas
(byHKLUS pacnpeaeeHus.

Pentenue 3anau

Tema 5. OcHOBbI KBAHTOBOH TeOpUH
MEKATOMHBIX M MEKMOJICKYJISIPHBIX
B3aMMO/AEeHCTBHIA.

[Tpubnmxenue bopHa

OrnmnenreiiMepa. OOMEHHBIE
B3aumoznencraus. Teopus
BO3MYILEHUN U MYJIbTHUIIOIbHBIE
pasnoxenus. Ilapusie u

Penrenue 3anau




MHOI'OYaCTHUYHBIC BBaHMOI[efICTBHH.
MOI[CJ'IBHBIG IIOTCHIIUAJIbI

B3aMMOJICHCTBUM.
Tema 6. CoBpeMeHHbIE MeTOAbI Pewenue 3anau
CTATHCTHYECKOMH Teopumn

KOH/€HCHPOBAHHOI'0 COCTOSIHHS.
BropuuHoe KBaHTOBaHHE U METO]]
bynakuumii ['puHa. MeToasl peHOpM-
TPYIIIBI, KOPPEISIUOHHBIX (YHKIIHIA,
cko0ok Ilyaccona u pyHkimonasa
IJIOTHOCTU. METOT peIuInK.

Tema 7. TBepable Tega.

AMopdHBIE B KPUCTATUTMIECKUE TETIA.
JlasibHMI NOPSAJOK B KpUCTaJLIaX.
ITonukpucTaibl ¥ MO3au4HOCTb.
Knaccugukarus KpucTauioB Mo THITY
CBsI3€H, aHU30TPOIIHSI KPUCTAILIIOB.
JledekThl B KpucTauiax.

Penrenue 3anau

Tema 8. VYmopyrue cBoiicTBa
KPHCTAJJIOB.

TeH30psl HaNpsKEHUN U
nedopmaruii. Pactipoctpanenue
aKyCTUYECKHX BOJIH B COBEPIIEHHBIX
KpUCTaJUIaX; CKOPOCTh 3ByKa U
ONpeIeTeHUE YIIPYTUX MOAYJIEH.
Kiaccuueckast Teopusi CKOPOCTH U
MOTJIOIIECHMS 3BYKa B KPUCTAJLIAX.
TepMoauHamMuyecKkast TEOpUs
TEpMHYECKOM penakcanuu. /[nnammuka
KPUCTAJUIMYECKON pELIETKU. YIIPYrue
BOJIHBI, CMEIIEHUSI aTOMOB U ()OHOHBI.
AHrapMOHM3M U TEIJIOBOE
pacumpenue. TennoemMKkocTb
kpuctamioB. Kiaccuueckas teopus u
sKcriepuMeHT. 3akoH Jlromonra u I[1Tu.
Mogenu Ditnmrelina u Jle0Oas.
OCHOBBI KBAHTOBBIX MPEICTABICHU.

Pemenue 3anau

Tema 9. KBaHTOBbIE KpPHCTAJIBI.
KBaHTOBBIC KHAKOCTH.
boze-konnencanus. CBEpXTEKYyUECTh
renusi. KynepoBckue napsl.
CaepxmpoBoauMocTh. Dddext
Meiicuepa. Db dext Ixozedcona.
ITpuMeHeHne CBEPXITPOBOAMMOCTH

Pemenne 3anau

Tema 10. CocTosiHMA IJIEKTPOHOB B
KPHCTALIMYECKOMI pelueTke.
KBaznuacruusl.

3oHbl bpumitosHa, s3HEpreTuyecKue
30HbIL. [ToBepxHOCTH DEpmu.
IIcesnonorenuuan. [lpumecu u
pUMecHbIE YpOBHHU. Jle(heKThI.

Penrtenue 3anau




Craructika HOCUTEINE! 3apsa.
HepaBHOBECHBIE 3JIEKTPOHBI U JIBIPKU.
Paccesnus Hocutenen 3apsaa,
IIPOBOJIUMOCTb, U KHHETUYECKHUE
CBOICTBA TUAIEKTPUKOB, METAJUIOB U
MOJIyIIPOBOJHUKOB. KBa3uyacTuIsl.
AKYCTHYECKHE U ONTUYECKUE
(OHOHBI, M1a3MOHBI, S3KCUTOHBI
Openkens u Banbe. JKunkue
METaJUIbL.

Tema 11. Teopusi  mpocTbIX
JKUAKOCTEH.

bivoxHU TOPSAIOK.
DyHIaMEHTAIBHBIE YKCIIEPUMEHTBI.
I1oBEpXHOCTHBIN CIION.
IToBEpXHOCTHOE HATSKEHUE.
CmauuBanue. PacTBopsbl.

Pemenue 3anau

Tema 12. ®a3oBble nepexoabl.
@da30BbIE IEPEXOABI U UX
kiaccugukanus. dPazobble
quarpaMmmsl. Y paBHeHnue Kitanelipona
— Kunaysuyca. /luarpamMmma paBHOBecuUs
TBEpAOH U )UKol ¢a3. [lnaBnenue u
kpuctamuzanus. [lomumopduslie u
10JIMME30MOp(HBIE TPEBPALIEHUS.

Pemenne 3agau

Tema 13. Crexn1a m amop@nl.
TemmnepaTypHbIi HHTEPBAII U
00paTUMOCTh CTEKJIOBAHUS.
CnuHoBBI€ cTeKJIa. MeTo1 peruinK.

Pemenne 3agau

Tema 14. ’Kugkne KpucTapibl.
TepMOTpONHBIE U JTUOTPOITHBIE
KHUJIKME KPUCTAIIIBI M UX
knaccuukanus. [Tomumezomoppusm.
DeKTpu4ecKre, ONTUYECKHE,
MAarHuTHbIC, PCOJIOTUYCCKUC U
aKyCTUYECKHE CBOMCTBA KUAKHX
KPHUCTAJIJIOB 1 UX ITPUMCHCHUC.

Pemenne 3agau

Tema 15. ITosmmepsl.
KuakokpucTamindeckue moTHMEpHI.
Knaccudukanus, pusnueckue
CBOMCTBA U IPUMEHEHHE.

Pemenne 3anau

Tema 16. Tonkue minenku. O0mue
npeacTABJICHUSA 0
HAHOTEXHOJIOTHSIX.

Oco0OeHHOCTH CTPYKTYpHI U
(du3uUECKUX CBOICTB CHCTEM
MIOHMKEHHOU pa3mepHocTh. ToHKME
rieHkd. OO0Iye npeacTaBIeHus O

Pemenne 3anau

HAHOTEXHOJIOTUSIX.
Tema 17. IIpoOaema co3xaHust Pewenne 3amau
MaTepHaJIOB c 3aJaHHbIMH




(pusuyeckumMu CBOMCTBAMM.

Pacuer u npenckazanue pusnueckux

CBOMCTB U CTPYKTYpPBI
KOHJCHCUPOBAHHBIX CUCTEM.
[IpoGnema co3aaHusi HOBBIX
MaTepuajoB ¢ 3apaHee 3aJaHHBIMU

CBOMCTBaMHU.

4. Y4EBHO-METO/JMYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTHI

OBYYAIOIIUXCA
Tembl aia | Msyyaemble | Kouy | @opMel Meroau | ®opm
CAMOCTOSITEJILHO | BOIIPOCHI €CTBO | CAMOCTOATEJbHON | YeCKHe bl
ro U3y4eHHs 4yacoB | padoThl olecrmeye | OT4YETH
HHSA OCTH
Tema 1. | Cratuctuyeck 2 Pabora ¢ | Yuebno- | Koncme
Bsenenue. A OOAXO0H K JIATEPATYpOH, METOAUY | KT,
KonaencupoBaHH | U3y4eHHIO KOHCIEKT €CKOe JIOKJIaJ,
bI€ COCTOSTHUSL. MaKpOCKOIINY peleHue 3ana4 obecrieye | mpes3eH
€CKUX HUe Tanus
KOHJICHCUPOB JTUCLIUILI
aHHBIX VHBI
CUCTEM.
Tema 2. | IlpoctpancTBe 2 Pabora ¢ | YueOno- | Koncme
Cummerpus. HHBIE TPYIIIBI JIUTEPaTypOH, METOIUY | KT,
CUMMETPHH. KOHCIIEKT €CKOe TOKJIaf,
Pemerku pelieHue 3aaa4 o0ecriede | pelieHH
bpase. HHE bIe
JUCHMILT | 33/1a4U
VHBI IIpe3eH
Tanus
Tema 3. | KBaszucpennun 2 Pabora ¢ | YueOno- | Koncme
bnvxanm u | e. AmopdHoe JUTEPaTypOH, METOANY | KT,
JAJIbHUAN COCTOSIHUE KOHCIIEKT €CKOe TOKJIaf,
MOPSAIOK. BELIECTBA. pelieHue 3aaa4 o0ecriede | pelieHH
HUE bI€
JUCHUILT | 337a4H,
UHBI IIpe3eH
Tanus
Tema 4. | Pentrenorpadg 2 Pabora ¢ | YueOno- | Koncme
OKCIIEpUMEHTANb | U JUTEPaTypOH, METOIUY | KT,
HBIE METOJIbl | KPUCTAJUIMYEC KOHCIIEKT €CKOe JIOKJIaJ,
MCCJIEIOBAHUS KHX, pelieHue 3aaa4 obecneue |,
CTPYKTYpBbI U | KUAKOKpHUCTA HUE IIpe3eH
buznyeckux JUTMYECKHUX, JUCLMILT | Talus
CBOICTB KUIKUX U VHBI
KOHJICHCUPOBAaHH | aMOpP(HBIX
BIX CHCTEM. CHCTEM.
Tema 5. OcHoBsl | [IpubnmxeHn 4 PaGora ¢ | Yue6Ho- | Koncme
KBaHTOBOM e bopna JIUTEPATYpPOid, METOJIUY | KT,
TEOpun OnnexHreliMep KOHCIEKT €CKOe JIOKJIaJ,
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MEXAaTOMHBIX ® | 2. OOMEHHbBIE pelieHue 3aaau obecriede | mpe3eH
MEXMOJIEKYJISIPH | B3aUMOJICHCTB HUE Tanus
BIX uia.  Teopus JACITUTLI
B3aUMO/JICUCTBUNA. | BOBMYILICHUI UHEI
u
MYJIbTUIIONIbH
bIC
pa3IoKEeHusl.
Tema 6. | Meronbt PaGora ¢ | Yue6no- | Koncme
CoBpemeHHbIE peHopM- JTUTEepPaTypOH, METOUY | KT,
METO/TBI TPYIIIBL, KOHCIICKT €cKoe JTOKJIa,
CTaTHUCTUYECKON | CKOOOK pelieHue 3aaa4 o0ecrniede | pelieHH
TEOpUHU IIyaccona wu HHE bIe
KOHJCHCUPOBAHH | (PyHKIHOHAIIA JTUCIUILT | 3a7a4H,
OT'0 COCTOSIHUSI. IJIOTHOCTH. HHBI pe3eH
Meton TaIus
peIUInK.
Tema 7. TBepnapie | [Tonukpucran Pabota ¢ | Yuebno- | Koncme
Tena. JIBI u JTUTEPaTypOH, METOJUY | KT,
MO3aHYHOCTb. cetpto HTEpHET, | eckoe JTOKJIa,
Hedextsl B KOHCYJIbTAIIHH, obecrniede | pelieHH
KpUCTaJIax. perieHue 3aaaq HUE bIC
JTUCIUILT | 3a7auH,
WHBI Mpe3eH
Taus
Tema 8. Ynopyrue | Pacnpoctpane Pabota ¢ | Yuebno- | Koncrme
CBOICTBa HUE JTUTEPaTypO, METOJUY | KT,
KPHUCTAJIJIOB. AKYCTHYECKUX KOHCTIEKT €CKoe JTOKJIa,
BOJIH B pelieHue 3aaa4 obecriede | pelieHH
COBEPIIICHHBIX HUE bIC
KpHUCTaNIax; JTUCIUILT | 3a7a4H,
CKOPOCTH WHBI pe3eH
3ByKa u Tanus
ompeieeHue
YIIPYTUX
MOJTYJIEH.
Knaccuueckas
TEOpHs
CKOPOCTH  H
TTOTJIOMICHUS
3ByKa B
KpHCTaJIIax.
TepmoauHamu
qyeckas
Teopus
TEPMHUYECKON
pelaKcaluu.
Tema 9. | Dddexr Pabota ¢ | Yuebno- | Koncme
KBanTtoBbIE MelicHepa. JIUTEPaTypou, METOAUY | KT,
KPUCTAJUTHI. Dddekt KOHCIICKT €CKoe JTOKJIa,
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KBanToBbIC Jxo3edcona. pelieHue 3aaau obecriede | pelieHH
KUJKOCTH. [Ipumenenue HUE ble
CBEPXIPOBOJ] JUCLHUILT | 3a]1a4H,
HMOCTHU WHBI Mpe3eH
Talus
Tema 10. | Paccesinus Pabota Yyebno- | Koncne
Cocrosnus HOCUTENEn JIUTEPaTypou, METOIUY | KT,
3JIEKTPOHOB B | 3apsja, KOHCIIEKT €cKoe JTOKJIa,
KPUCTAJUIMYECKO | MIPOBOJIUMOCT perieHue 3aaau obecriede | pemieHH
71 peueTke. | b, u HHE ble
KBazuuactuipl. KUHETHYECKHUE JUCUHUILT | 3a]1a4H,
CBOMCTBa WHBI Mpe3eH
JTUAJIEKTPUKOB Tanus
, METajuloB U
TOJTYTIPOBOJIH
WKOB.
KBaznuacrtuig
bI.
AKyCTHYECKHU
e u
ONTHYECKHUE
(hOHOHBI,
TJIA3MOHBI,
SKCUTOHBI
O®peHkens u
Banne.
Kunkue
METaJUIbL.
Temall. Teopus | ®ynnameHTan Pabora VYu4ebno- | Koncme
MPOCTBIX bHBIE JIUTEPaTypou, METOANY | KT,
KUJIKOCTEH. AKCTIIEPUMEHT KOHCTIEKT €cKoe JTOKJIaI,
bI. penieHue 3aaau obecriede | pelieHH
[ToBepxHOCTH HHE BIE
BIN CIIOH. OUCLIMILIL | 3aJ1a4M,
CwmauuBaHue. VHBI Mpe3eH
PactBopbI. Talus
Temal2. [InaBnenue wun Pabota VYyebno- | Koncmne
®dazoBble KpUCTAJLIN3All JTUTEPaTypoH, METOANY | KT,
MePEXO/IbI. s, KOHCTIEKT €CKoe JTOKJIa,
[MonmumopdubI pelieHue 3aaau obecriede | pelieHH
e u HUE bIe
MOJIMME3Z0MOP JUCUHUILT | 3aJa4H,
¢bHbIE WHBI IIpE3€eH
MIpEBpaIICHHS. Talus
Temal3. Crexna | CnuHOBBIE Pabota VYyebno- | Koncme
U aMOpQBI. CTEKJIa. JTUTEPaTypoH, METOANY | KT,
Merton KOHCHEKT €CKOe JOKIa/I,
pEIUIK. perieHue 3aaau obecriede | pelieHH
HUE bl€
JUCLHUILT | 3aJa4H,
VHBI MIpEe3€eH
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Tanus
Temal4. XKunkue | DiekTpudeck 2 Vyebuo- | Koncne
KPHUCTAJLIBL. ue, METOOUY | KT,
OIITHYECKHE, ecKoe JIOKJIaJ,
€OJIOTUYECKU obOecrneue | pelreHH
Fe) " Pabora . HHE II;)IC
JTUTEPATyPOH,
aKyCTHUYECKUE JUCLIMIUT | 33aJa4H,
CBOMCTBa KOHCTeKT HMHEBI Mpe3eH
pelieHue 3aaa4
KUIKIX Tanus
KPHUCTAJUIOB |
uX
MIPUMEHEHUE.
Temal5. dusnueckue 2 Vuebno- | Koncrme
[Tonmmeper. CBOMCTBA u METOAUY | KT,
MIPUMEHEHNE Pabora €CKoe JIOKJIaJ,
TTOJTMMEPOB. JTUTEPaTypOH, obecrieue | perieHH
KOHCIIEKT HHE bIC
pelIeHue 3a1a49 IACIUILI | 3aJa4H,
HMHEI pe3eH
Tanus
Temal6. Toukue | Tonkue 2 Pabora VYuebno- | Koncne
mwieHkd. OO1Iue | IIeHKH 51 JTUTEPaTypO, METOOUY | KT,
MPEJICTABICHUS O | HAHOTEXHOJIOT KOHCIIEKT eCcKoe JIOKJIaJ,
HAHOTEXHOJIOTUS | UH. pelieHue 3a1a49 obecrieue | perieHH
X. HHE bIe
IACIUILI | 3aJa4H,
HMHEBI npe3eH
Tanus
Temal7. [Ipenckazanu 2 Pabota VYyebno- | Koncne
[TpoGnema e (pU3nYecKux JTUTEPaTypO, METOOAUY | KT,
CO3/IaHUS CBOMCTB u KOHCIIEKT €CKOe JIOKJIaJ,
MaTepuasoB C | CTPYKTYpBI obecriede | pelieHH
3aJaHHBIMH KOHJICHCHPOB HHE bIe
buznuecKkuMu AHHBIX IACIUILI | 3aJa4H,
CBOMCTBaMH. CHCTEM. WHBI npe3eH
Taus
Hroro 40

5. ®OHJ OIEHOYHBLIX CPEACTB [Js TPOBEJAEHUSA TEKYIIEH u
MPOMEXYTOYHOM ATTECTAIIMH IO JUCIHUATIJIMHE

5.1. IlepeyeHb KOMIETEeHIMH ¢ yKa3aHWMeM 3TanoB HUX (OPMHMPOBAHUA B Ipolecce
0CBOEHUS 00pa30BaTEJIbHON MPOrpaMMbl

Kon M HauMeHOBaHHE KOMIICTCeHIIMH Jrtansl GOpMUPOBAHUA

OIIK-1. Cocoben mpuMeHATh 0a30BbIC
3HaHUS B 00JACTH (PU3UKO-MATEeMaTHIECKUX
1 (MIM) €CTECTBEHHBIX HAayK B cepe cBoeit
po(hecCHOHANLHOM e TENLHOCTH,

1. PaGoTa Ha y4eOHBIX 3aHSITHSIX.
2. CamocrosTenbHas padora.

5.2. Onucanue mnokasarejieili M KpUTepHeB OLECHMBAHUS KOMIIETEHIHMH HAa Pa3IMYHBIX
Tanax ux (popMUPOBaHUs, ONMCAHUE KA OLCHMBAHUSA
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Ounen | YpoBeHb JTansl Onucanne Kpurepun | Ilkan
uBae | chopmup | popMHupPOBAHU noxKasareJien OLlCHUBAHU a
Mble | OBAHHOCT | | OLICHHB
KOMII 7 aHuA
eTeH
MU
OIIK- | [Toporoser | 1. PabGora Ha | 3HaTh OocHOBHBIE Mozenu 3anad | Koncmekt, | Ilkama
1 51 yueOHBIX B paMKax JHUCLMIUIMHBI C JOKNa, OLICHUB
3aHATHUSX. y4eTOM ux IpaHuLl | pelIeHue aHus
2. PUMEHUMOCTH; 3a1a4 JOKJIa]
CamocTodATenb | yMETh I'PaMOTHO HCIIOJIb30BATh a
Has pabora. B po¢eCCHOHAITBHON
JESITEIbHOCTH 0a30Bble 3HAHUS [Mkana
(yHIaMEHTaIbHBIX  pPa3J/ieJoB OLICHUB
MaTeMaTHKH, CO03/1aBaTh aHus
MaTeMaTU4eCcKue MOJIENH JIOMaIII
TUIOBBIX  MPO(PECCHOHATBHBIX HEro
3a3/ad U UHTEPIPETHUPOBATH 3a/laHu
IOJIyYE€HHBIE  pE3yJbTaThl  C s
Y4E€TOM TpaHull IPUMEHUMOCTH
MoJieIen
[Iponsuny | 1. Pabora Ha | 3HaTh ocHOBHBIE Mojenu 3anad | Koncmekt, | Llkama
TBIN y4eOHBIX B paMKax JUCUUIUIMHBI C JIOKJIaJ, OLICHUB
3aHATUSX. y4eTOM ux TpaHUI] | pELICHUE aHus
2. MIPUMEHUMOCTH; 3a;ad, TOKJIAJ
CamMocTodATens | yMETh I'PaMOTHO HCIIOJIB30BATh | MPAKTUYECK a
Has pabora. B poeCCUOHATBHON ast [lIxana
NesITeIbHOCTH 0a30Bble 3HAHUS | MOJATOTOBKA | OLIEHUB
(yHIaMEHTaIbHBIX  Pa3JIeJIoB aHus
MaTeMaTHKH, CO3/1aBaTh JIOMall
MaTeMaTH4eCKHe MOJIENH HEro
TUIOBBIX  MPO(ECCHOHATBHBIX 3a/laHu
3alad U UHTEepIpEeTUpPOBaTh s
NIOJIyYEHHBIE  PE3yJbTaThl  C
Y4€TOM TpaHUI] IPUMEHUMOCTH [Mkana
MoJelen OIICHUB
BIIAJIETh MeTOoJIaMU aHus
HCII0JI30BAHHUS B MPAaKTH
npodeccroHanbHOI 4eCcKOU
JesITeTbHOCTH 0a30BbIX 3HAHUMN HOJAroT
(yHIaMEHTaIbHBIX  Pa3J/ieIoB OBKH
MaTeMaTUKUd U1 CO3JaHMs
MaTeMaTHIECKUX MoJee
TUIOBBIX  MPO(ECCHOHATBHBIX
3a1a4y u HHTEPIIPEeTAlNU
MOJIyYEHHBIX  PE3YyJIbTaTOB C
Y4€TOM TpaHHI] IPUMEHUMOCTH
MoJelIen
IlIkaJja oeHUBAHUS HANIMCAHMSA JOKJIA/AA.
\ Kpurtepun oneHnBanus \ baJuibl
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Ecnu crynent orobpaszun B nokinane 71-90% BeIOpaHHON TEMBI. 8-10
Ecnu ctynenT oto6pasun B noknajne 51-70% BeIOpaHHON TeMBbI S-7
Ecnu ctynenT oto6pasun B qoknaje 31-50% BeIOpaHHON TEMBbI 2-4
Ecmu crynent oro6paswun B nokiane 0-30% BuIOpaHHON TEMBI 0-1
IlIkana oneHMBaHKMsI NPAKTHYECKOM MOJATOTOBKH.
Kpurepum oueHuBanus bajbl
Ecmu crynent permmn 71-90% ot Beex 3aaau 16-20
Ecnu crynent pemmn 51-70% ot Beex 3amau 11-15
Ecmu crynent pemmn 31-50% ot Beex 3ampau 6-10
Ecmu crynent pemmn 0-30% oT Beex 3a1ad 0-5
Illkaja onleHNBaHHUS NMpPe3eHTALMM.
Kputepuu oneHuBaHus Bauist
o 8-10

Ecnu crynent orobpasun B npesenTanuu 71-90% BbIOpaHHOMN TEMBI.

o . 5-7
Ecnu crynent orobpasun B npesenTaiuu 51-70% BbIOpaHHOMN TEMBI

o . 2-4
Ecnu crynenT orobpasun B npe3enTaiuu 31-50% BbIOpaHHOMN TEMBI

o . 0-1
Ecnu crynent orobpasun B npesentanuu 0-30% BbIOpaHHON TEMBbI
Ilkaja U KPUTEPUHU OlLIEHUBAHUS IOMAIIHUX PadoT.

Kpurtepuu oneHnBanus Baxast
Ecnu crynent peumt 71-90% ot Bcex JoMamHux padoT 8-10
Ecnu crynent peumt 51-70% oT Bcex JOMaIHuX padoT 5-7
Ecnu crynent peumm 31-50% oT Beex JoMamHux padoT 2-4
Ecnu crynent peurm 0-30% ot Bcex goMamHux padoT 0-1

5.3. TunoBbie KOHTPOJIbHbIE 32IaHUS UM HHbIE MaTePUAJIbl, HEOOXOAUMbIE VISl OLEHKHU
3HAHMI, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATEIbHOCTH, XapaKTePU3YIOIIHUX 3TANbI
(opMupoOBaHUA KOMIIETEHIIMI B MpoLiecce 0CBOEHUs 00pa30BaTeIbHONH MPOrpaMmMbl

IIpuMepHBIH CIUCOK TEM T0KJIA/10B.
MexaHuKa CIUIOLIHBIX CPEN.
DIEeKTpOAMHAMUKA CIUTOIIHBIX CPEI.
®usuka TBEPAOTO TENA.
dusuka KUIKocTe.
Mesockonuueckas pu3uKa.

o~ E
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6 Msirkoe KOHJEHCUPOBAHHOE BEIIECTBO.
7 KsanToBsriit 3¢ dext Xosmna.

8. CBepXIpoBOIUMOCTb.

9. CUIIBHO KOpPEIUPOBaHHBIE CUCTEMBI.
10. CnuHOBBIE LETIOYKH.

11.  BsicokoTemmepaTypHasi CBEpXIPOBOAUMOCTb.

12.  ®wusuka HEYNOPSAOYCHHBIX CHCTEM.

13. Cummerpus u 3aKOHBI COXpaHEeHUsI B (PU3UKE KOHACHCUPOBAHHOT'O COCTOSTHUSI.
14. Teopewms! Kropu.

15.  CernerosneKTpUUECKUE KHUJIKHE KPUCTAILIBL.

16.  DnekTpeTsl.

17.  IIpe3031eKTpUKH.

18.  BricokoTemriepaTypHasi CBEpXIIPOBOJIUMOCTb.

19.  MHorovacTu4yHble B3aUMOICHCTBHUS.

20.  AmopdHOoe cocTosiHHE BEIIeCTBA.

21. Knaccudukanms ;xuIKux KpUCTaaioB.

22. bixHAN 1 1anbHUN TOPSAIOK B )KUJKUX KPUCTAJUIAX.

23.  JledeKThl B )KUIKHX KpUCTAJUIAX.

24.  JKunkue KpUCTaJIbl B AJIEKTPUYECKUX U MATHUTHBIX TOJISX.

25.  JInoTpomHbIe XKUIKNAE KPUCTAIUTHIL.

26. JlnHaMyKa KMJIKUX KPUCTAILIOB.

27.  YubTpa3ByKOBBIE METObI UCCIICIOBAHS KOHICHCUPOBAHHBIX CpPE]l.
28.  Maremarnueckoe MOJCIMPOBaHHE Me30(da3.

IIpuMepHbIe BADHAHTHI JOMAIIHHUX 32JaHUMH.

1. Haiiti 351€eMEHTBI TOYEYHOW CHMMETPUH HEMAaTHYECKOIO JKUJKOT0 KpUCTAIIIA U
KpHCTaJUIa IIOBAPEHHOH COJIN.

2. HaiiTu sneMeHThl IPOCTPaHCTBEHHOM CHMMETPHUH MTPOCTOM KYOMUECKON pELIeTKH.

3. Haiitu npenensHyto rpynny Kropu 11 0fHOpOIHOTO 2JIEKTPUUECKOTO MOJIS.

4. Kakue s1eMEHTbl CUMMETPHUHM MPOCTOM KyOWYECKOM pELIETKH COXpaHSIOTCS IMpU ee
cxatuu Bonb ocu (1. 1. 1)?

5. Kakue ocu cMMMETpUU COBMECTUMBI ¢ KPUCTAIIIMYECKON PELIETKOMN?

3agaHus Ha NPAKTUYECKYI0 MOATOTOBKY.

1. OHeprus B3aMMOAEUCTBHA MEXKIY IBYMs aTOMaMU B MOJIEKYJE 3aBHCUT OT PACCTOSIHHS
CJIETYIOIIUM 00pa3oM:

Um=-%+7.

! e

MexaTOMHOE PpacCTOsSHHE B MOJOKEHHU paBHOBecuss r0 = 3A, osHeprus amccoumanuu
(pacueryieHus] HEUTpaabHOW MOJIEKYJIbl Ha MPOTHBOIOJIOKHO 3apsDKEHHBIE HOHBI) MOJIEKYJIBI
Un= -4 5B. Bpruncnuth 3HaueHust kodpduimentos o u B, ecan n =2, m=10. Haiitu cuisl,
CTpeMSIIUECS] BEPHYTh aTOMbl B TOJOXXEHHE PABHOBECHS INPU H3MEHEHUH MEXaTOMHOTO
paccrosinus 10 Ha 10 %.

2. Beraucauth 3HaYeHHe SHepruu Kpuctaummaeckor pemrerkn NaCl U (B JIx/Moutb) , eciiu
per

MOCTOSIHHAS N, XapaKTepu3yIolllas MOTEHIMAaJ CUJI OTTAJIKUBAaHUs, paBHa 9,4, a NOCTOsSHHAA
Magenynra A=1,75. IToctosunas penterku NaCl pasna a= 5,62 A.

3. PaccunTarh BHYTpeHHIOIO 3HEpruto m = 200 r KaMEHHOM COJIH, IOCTOSIHHAS KPUCTAIIIINYECKON
pelleTKH, KOTopoii paBHa a = 5,64 A. TlocTosiHHAs cuI oTTankuBaHus 1 = 9,4.
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4. Kak nu3MeHuTcs paBHOBeCHOE paccrosiHue 10 Mexxay noHamu u sueprus pemerku NaCl, eciau
3apsii MOHA BO3pacTeT BJIBOE?

5. I3BecTHO, UTO B KpUCTaJlIe, B KOTOPOM CBsI3U 00yci0BIeHbl cuinamMu Ban-nep-Baansbca,
PaBHOBECHOE MeKaToMHoe pacctosuue r = 1,50 A, a sneprus va 10% MeHbIIe, ueM B cilydae,
0

KOIJIa YUUTBIBAIOTCS TOJBKO CHJIBI IPUTSDKEHUS. UeMy paBHaA XapaKkTepHas JJIMHA P, BXOASIIAs B
BBbIpaKCHHUE:

U= -i-&-Bexp(—r].
r P

IIpuMepHBIii CIUCOK BOIPOCOB K 3a4YeTy € OLICHKOM.

1. KonpencupoBaHHble cocTOsIHUA. OCHOBHBIE TUIIBI KOHAEHCUPOBAHHBIX CHCTEM.

2. TepMOoIMHAMUYECKUI M CTATUCTUYECKHI TOAXOJ K M3YYCHHI0O MAaKPOCKOIMHMYECKUX
KOHJCHCUPOBAHHbBIX CUCTEM.

3. Cummerpust. DJIeMEHTHI ¥ IPe0Opa30BaHU CUMMETPHH.

4. ToueuyHble M MPOCTPAHCTBEHHBIE I'pymiibl cumMmeTpun. Pemerku bpaBe u mpenenbHble
rpymmsl Kropu.

5. bmwkHuit M nanbHUM NOpsAAOK. B3anMooTHOIIEHME CHUMMETpPUHM CHUCTEMBI M €€
yrnopsaoueHHoCcTH. Hapyienne ciMMeTpun 1 KBasucpeanne. AMOp(hHOE COCTOSIHUE BEIIECTBA.

6. ODKcnepuMeHTalbHblE METOJbl HCCIEAOBAHUS CTPYKTYphl U (PU3MUYECKHX CBOMCTB
KOHJCHCUPOBAHHbIX CHCTEM. JIM(PpPaKIMOHHBIM CTPYKTypHBIM aHanu3. PeHtrenorpagus
KPUCTANINYECKUX, KUJIKOKPUCTAUTMYECKHUX, )KUIKUX U aMOP(HBIX CUCTEM.

7. YpaBuenus Jlays u ¢opmyna Byneda-bparra. CrpykrypHblil ¢aktop U paguaibHas
GyHKLUS pacnpeaeIeHus.

8. OCHOBBI KBaHTOBOW TEOPHH MEXKATOMHBIX W MEXMOJEKYJSIPHBIX B3aMMOACHUCTBUH.
[Tpubnmxenne bopna Onmnenreiimepa. OOMeHHBIE B3aUMOCHCTBUS.

9. Teopust BO3MYIIEHWA W MYJBTHIIONBHBIE pPa3NoKeHHs. [lapHble W MHOTOYaCTHYHBIC
B3aUMOAEUCTBUA. MoIeIbHbIE TOTEHIUAIIBI B3AUMOJEHCTBUMN.

10. CoBpeMeHHbIE METO/bl CTATUCTUYECKON TEOPHUN KOHAEHCUPOBAHHOTO COCTOSIHUS.

11. MaremMaTrnyeckoe MOJIEIMPOBaHNE KOHIEHCUPOBAaHHBIX cucteM. Meroasl MoHnTe-
Kapiio u MonekynapHOW TUHAMUKH.

12. Teepnpie Tena. AmopdHbIEe W KpucTalmuueckue Ttena. JlampbHUil TOpSIOK B

kpuctayax. Ilomukpucramisl 1 Mo3anyHocTh. Knaccudukanus KpUCTaJUIOB MO THUITY CBSI3EH,
AQHU30TPOIUS KPUCTAILIOB.

13. VYopyrue cBoiicTBa KpucTaiyioB. TeH30pbl HampsDKeHUH U JaedopManuil.
PacnipocTpaneHne akyCTHMYECKMX BOJIH B COBEPIIECHHBIX KPHUCTAUIAX; CKOPOCTb 3ByKa U
ONpeNeNeHue yIpyrux MOAYJIEH.

14. Knaccuueckass Teopusi CKOpPOCTM M TOIVIOIIEHUs 3ByKa B KpUCTaJIax.
TepmonnHamMuueckass TEOpHUs TEPMHUUYECKOW penakcauuu. JluHaMuKa KpUCTaJUIMYECKOU
peleTKy. YIpyrue BOJHbI, CMEIEHHs] aTOMOB M (DOHOHBI.

15. AHrapMOHM3M U TEIJIOBOE  paciiupeHue. TemnaoeMKocTh  KpHUCTalIoB.
Knaccuueckas teopusi u skcniepuMeHT. 3akoH J{romonra u [Itu. Monenu Ditnmreitna u Jlebas.
OCHOBBI KBAHTOBBIX IPEICTABICHUM.

16. KBantoBble = kpuctasnel.  KBaHTOBBIE — XkMAKocTH.  bo3e-koHneHcarus.
CBEpXTEKYy4YECTh TeIus.

17. Kyneposckue mapel. CepxmpoBoaumocts. Oddekr Meiicuepa. Iddext
Jlxo3edcona. [IpumeHeHne CBEpXPOBOIUMOCTH.

18. CocTosiHUSL BJIEKTPOHOB B KPHUCTAUIMYECKOW pemeTke. 30HbI bpuinitosHa,
sHepreTuueckue 30Hb1. [loBepxHOCTH DEpMmu.

19. IIceBnonoTeHumaln.
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20. [Tpumecu u npuMecHbie ypoBHH. JleeKThI.

21. KBasuuactuipl. AKyCTHYECKHE M OINTHYECKHE (POHOHBI, IUIA3MOHBI, 3KCUTOHBI
®penkens u Banbe.

22. Teopuss mpocThIX KUAKOCTEW. biawxkuuii nopsanok. @PyHIAaMeHTalbHbIE
AKCIIEPUMEHTHI.

23. IToBepxHOCTHBIN ciioi. [IoBepxHOCTHOE HaTsKEeHHE. CMayuBaHUE.

24. @azoBble mepexoabl U UX Kinaccudpukanus. da3oBble AUarpaMMbl. Y paBHEHUE

Knaneiipona — Kiay3suyca. Jlmarpamma paBHOBecust TBepJoW u kuakou ¢a3. IlimaBrenue u
kpuctaymm3anus. [lomumopdHsie 1 monuMe3o0MophHBIC TPEBPAICHUSI.

25. Crexia. Temnepatypa crekiaoBanusi. CHMHOBBIE CTEKIIA.

26. TepMOTponHBIE ¥ JHOTPOMHBIE >KUAKHE KPUCTAUIBI W HUX KiaccuuKanus.
[Tonumesomophusm.

27. DJNeKTpUYecKrue, ONTUYECKHe, MAarHUTHBIC, PEOJOTMYECKHEe U aKyCTHUYECKHE
CBOWCTBA JKUAKUX KPUCTAIJIOB U X IPUMEHEHUE.

28. [Momumepsl. Kuakokpucraumdeckue noiauMepsl. Knaccudukanus, gusnyueckue
CBOWCTBA U IPUMEHEHHUE.

29. OCOOCHHOCTH CTPYKTYphl W  (PU3MYECKUX CBOWCTB CHCTEM [OHWKCHHOM
pasmepHocTH. ToHkue miieHKu. O01ue NpeicTaBIeH!s] 0 HAHOTEXHOJIOTUsX.

30. [Tpobnema co3iaHust MaTEpUANIOB C 3aJaHHBIMH (PU3MUECKUMH CBOMCTBAMHU.

5.4. Meroanueckue MaTepHuaJibl, ONpe/eisiloliue MPoueIypbl OLeHUBAHUSA 3HAHMIA,
YMeHUi, HaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPU3YIOIIMX ITANbl
(opMupoBanus KoMIeTeHIH I

OtBer oOyuaromerocsi Ha 3a4€Te C OLEHKOM OlLeHMBaeTcs B Oajiax ¢ y4eTOM LIKajbl
COOTBETCTBUS PEHTHHIOBBIX OLIEHOK MATHOAIIBHBIM OLIEHKAM.

IxaJjia oneHUBAHHUA 324Y€Ta C OLICHKOM.

Kpurtepuu oneHnBanus banbl

[TonHble ¥ TOYHBIC OTBETHI Ha BOMpockl CBOOOMHOE BiaJCHHE 21-30
OCHOBHBIMHU TEPMHHAMH U TOHIATHSAMH Kypca; MOCIIEI0BaTEIbHOE
U JIOTHYHOE M3JI0KEHUE MaTepHralia Kypca; 3aKOHUYEHHBIE BBIBOIBI
U 0000IIEHHsT 0 TeMe BOIPOCOB; MCYEPIBIBAIOIINE OTBETHI Ha
BOITPOCHI IIPH C/IaUe 3a4eTa C OIIEHKOM.

[TonHble W TOYHBIE OTBETHI BOMPOCHL. 3HAHHWE OCHOBHBIX 15-20
TEPMHHOB W TIOHATHUH Kypca; TOCICIOBATEIIbHOS HW3II0KECHUE
MaTepuaira Kypca; yMeHHe (GOpPMYIHpPOBATh  HEKOTOPHIE
00001IeHUST IO TEME BOMPOCOB; JOCTATOYHO MOJHBIE OTBETHI Ha
BONPOCHI TIPH CJIa4e 3a4eTa C OI[CHKOM.

[TonHBIN U TOYHBIN OTBET HA OJWH BOMPOC. Y JOBJICTBOPUTEIBHOE 8-14
3HaHME€  OCHOBHBIX  TEPMHHOB W  TOHATHH  Kypca;
YIOBJIETBOPUTEILHOE 3HAHME W  BIAJEHHE METOJaMH M
CpEe/ICTBAMHU PpEIeHHs 3aja4; HEeJI0CTATOYHO MOCIIEA0BATEIbHOE
W3JIOKEHHEe  Marepuaga Kypca, yMmeHHe (HOpMyIHpOBaTh
OT/IeIbHBIE BBIBOJIBI M 0000IIEHHS TT0 TEME BOIIPOCOB.

HETIOJTHBIN W HETOYHBIN OTBET HA OJJMH BOIPOC OMJICTa U MEHEE. 0-7

HTorosas mkaja BbICTaBJIEeHHS OIIEHKH M0 JUCHUIINHE.
Nrtorosas oLeHKa MO JUCLMIUIMHE BBICTABIISIETCS IO MPUBEACHHOM HIKe wmkane. [Ipu
BBICTABJICHUW HWTOTOBOM OIICHKH IIpPENoJjJaBaTelieM YYHTBIBaeTCS paboTa oOydaromierocs B
TEYEHHE BCEr0 CPOKA OCBOCHUS TUCIUILIMHBEL, & TAKKE OaJITbl HA TIPOMEKYTOYHOM aTTECTALIUN.
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Ba.]'l.]'lbl, MOJIYy4Y€HHbIC OIIeHKa Mo AU CHMIIJIMHE
MaAaruCTpaHTaMi B TCUCHHUEC
OCBOCHHUA TUCHHUITIINHDBI

81100 OTIIMYHO

61 — 80 XOpOIIIO

41 — 60 YIOBJIETBOPUTEIIHHO
0-40 HEYJIOBJICTBOPUTEIHLHO

6. YYHEBHO-METOJUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUIIVIMHbI

6.1. OcHoBHas uTEpaTypa

1.

baiikos, FO. A. ®u3nka KOHJIEHCUPOBAHHOTO COCTOSIHUS : ydeOHOe mocoOue / baiikoB
10. A. , Ky3uenoB B. M. - 4-e u3a. - Mocksa : Jlabopatopus 3nanwmii, 2020. - 296 c.
Cucrem. tpeboBanusa: Adobe Reader XI ; skpan 10". (YueOHMK A7l BhICIIEH IIKOJIBI) -
ISBN 978-5-00101-825-4. - Texkcr : anexrponnsiid / DBC "KoHcynbranT crymeHra’ :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785001018254.htm| (nara
obparmenust: 23.06.2023). - Pexxum nocTyma : 1o moAnucke.

[MupanumBmiu, 1. A. MonekynsapHas ¢usuka. Tepmonunamuka. KonaeHcupoBaHHbIE
cocrosiHUS : yueObHoe nocooue it By3oB / L. A. IMupamumBwim, E. B. lllanaruaa. — 3-
e u3x., crep. — Cankr-IlerepOypr : Jlans, 2022. — 200 c. — ISBN 978-5-507-44597-
4, — Texkct : anekTpoHHbl // Jlanb : snexkTpoHHO-OMONHMOTeyHass cucrema. — URL:
https://e.lanbook.com/book/238496 (nara obparenus: 23.06.2023). — Pexxum pocryma:
JUTSL aBTOPU3. MOJIb30BATENICH.

6.2. lonotHMTEIBHAS JIATEPATYPa

1. Aopamuyk, H. C. Hanorexnonoruu. A3oyka mans Bcex / Ilon pen. 0. 1. Tperbsikosa. -
2-e u31. , uchp. u jnom. - Mocksa : ®DUIMATIIUT, 2009. - 368 c. - ISBN 978-5-9221-
1048-8. - Texkct : anexrponnsii // OBC "Koncynsrant crygenta" : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922110488.html (mata  oOpameHus:
23.06.2023). - Pexxum 1oCTyIA : 110 MOJIITHCKE.

2. bazapo W.II., I'eBopksan 2.B. Craructuueckas (usmka >KUIKUX KpUCTAIUIOB. M., M3

MI'Y, 1992.
3. bazapos W.II., T'eBopksun D.B., Huxomaes IIL.H. 3amaun no TepMonuHamuke u
cTatucTuyeckoi pusuke. M. «Bricias mkomnay, 1997.

4. BoponoB B. K. IlomomnenoB A. B. ®wusuka Ha neperoMe ThICSUYETIETUH.
KonpaencupoBannoe cocrossaue M., JIKU, 2012.

5. Henone, H. b. OcHoBBl pu3uKu KoHAEHcCHMpoBaHHOTO BemiectBa / Jlemone H. b. -
Mockgsa : ®USMATIINUT, 2011. - ISBN 978-5-9221-1261-1. - TekcT : 3MEKTPOHHBIH //
9bC "KoHcynpTaHT cTyneHTa" : [calT]. - URL
https://www.studentlibrary.ru/book/ISBN9785922112611.html (mata  oOparmieHHS:
23.06.2023). - Pexxum nocTyma : 1Mo MmoJImrcKe.

6. Emmdanos, 'MI. ®usmka tBepmoro Ttena: ydeb.mocodme / I'. M. Emmcdanos. - 4-e

u3 ., crepeorut. - CII6. : Jlans, 2019. - 288c. — TekcT: HeMOCPEACTBEHHBIH.

7.
8.
9.

10.
11.
12.
13.

Knanos I'.C., Xynmxya A.I'. Jlekiiuu o gusuke tBepaoro tena. M., uzn. MI'Y, 1988.
3anauu no ¢usuke TBepAoro rena. (pea.l'onaemur I'.JIx.) M., Hayka, 1976.

Kurrens Y. Beenenue B ¢pusuky tBepaoro rena. M., Hayka, 1978.

Kpoxcron K. @uzuka xuakoro cocrosnusd. M., 1978.

Janpay JI.J1., Jlupmmun E.M. Teopus ynpyroctu. Hayka, 1987.

ITepenomosa H.B., Taruesa M.M. 3anaunuk no kpucramtodusuke. M., Hayka, 1982.
CkpsimeBckuit A.@. CTpyKTYpHBIN aHAN3 )XUAKOCTEeH 1 aMopHBIX Tel. M., 1980.
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https://e.lanbook.com/book/238496
https://www.studentlibrary.ru/book/ISBN9785922110488.html
https://www.studentlibrary.ru/book/ISBN9785922112611.html

14. Crpekanos, F0.A. ®usuka TBepaoro tena: yded.mocodue ans By30B / FO. A. Ctpekarnos,
H. A. Tensikosa. - M. : Uadpa-M, 2013. - 307c. — TekcT: HEnoCpeACTBEHHBIH.

15. Crpekanos, 10. A. ®usuka tBepaoro tena: Yuebnoe nmocodue / FO.A. Crpekanos, H.A.
TensixoBa. - M.: U1 PUOP: HUIL] Uudpa-M, 2018. - 307 c.: - (Breiciiee oOpa3oBaHue:
bakamaBpuar). - ISBN 978-5-369-00967-3. - Tekctr : oanektponnsri. - URL:
https://znanium.com/catalog/product/959952 (mata ob6pamienus: 23.06.2023). — Pexum
JIOCTYTIA: TIO TIOJITHCKE.

16. ®unumonosa, H. V. ®duszuka KOHACHCUPOBAHHOTO COCTOSHUS  : ydyeOHoe mocobue /
@unumonosa H. 1. - HoBocubupck : Uzn-so HI'TY, 2016. - 136 c. - ISBN 978-5-7782-
2960-0. - Tekct : snexkrponHbii // ObBC "KoncynpranT crymenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778229600.html (mata  oOparmieHHS:
23.06.2023). - Pexxum 0CTYyIIA : IO IMOAIHUCKE.

17. ®omun, A. B. DxcriepuMeHTAbHBIC METO Il (PU3UKH TBEPAOTO Tella : yueOHOe mocodue
/' 1. B. ®omun. - U3na. 2-e, crep. - Mocksa ; bepnun : Jlupexkr-Menua, 2019. - 186 c. -
ISBN 978-5-4499-0151-4. - Texkcr : anekrponnsiid / DBC "KoHcynbranT crymeHra’ :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785449901514.html (nara
obparmenust: 23.06.2023). - Pexxum nocTyra : 1o moJIMmucKe.

18. Xeepman /I.b. MeToapl KOMIBIOTEPHOTO SKCIEPUMEHTA B TEOpeTHYECKOU ¢usmke. M.,

«Hayka», 1990.

6.3. Pecypcol ”HGOPMAIIHOHHO-TEJIeKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"

1. http://mgou.ru/index.php?option=com content&task=view&id=48&Itemid=614
2. Hayunas snekrponnas oubmuoreka http://elibrary.ru

7. METOAUYECKHUE YKA3AHUS 110 OCBOEHUIO IUCIUIIJINHBI

1. MeTOI[H‘IeCKI/Ie PEKOMCHAAUU 1O MOATOTOBKE K MPAKTUICCKUM 3aHATHAM.
2. MeTOI[H‘IeCKI/Ie PEKOMCHAAIINU 110 Opra”Hnu3annun CaMOCTOSITCIIEHOM pa6OTLI o AUCIHUIITIMHAaM.

8. NHO®OPMALIMOHHBIE TEXHOJIOI'NH JJIA OCYHECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE

JIPIHe]—BI/IOHHOB nporpammMHoe o0ecreuenue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmanuoHHbIe CIPABOYHbIC CHCTEMBI:
Cuctema 'APAHT
Cuctema «Koncynsrantllnrocy

IIpodeccronanbHbie 6a3bl JaHHBIX
fQOSVO.rU — HODTaJ'[ q)CI[eDaHBHBIX TOCYAAPCTBECHHBIX O6Da3OBaTeHBHBIX CTAaHAAPTOB BBICIIIECTO O6D330BaHI/I$[
pravo.gov.ru - OpunmanbHeI HHTEPHET-MOPTAT IPABOBOW HHPOPMAITUU
www.edu.ru — dexepanbHbiii moptan Poccuiickoe 00pa3oBaHue

CB00OTHO pacHpoOCTpaHsIeMoe MPOrpaMMHOE O0ECTICUEHUE, B TOM YHCIIE OTEUECTBEHHOTO MPOU3BOJICTBA
OMC IIneep (miist BOCTIPOU3BEACHUS DIIEKTPOHHBIX YUeOHBIX Moyieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

MarepuanbHO-TEXHHYECKOE 00ECIIEUCHNE JUCIUIIINHBI BKIIOYAET B CEOsI:
- yueOHble ayJMTOPHUU JUIsl IPOBEACHHS YUEOHBIX 3aHSATHH, OCHALICHHBbIE 000PYAOBAHUEM M TEXHUYECKUMHU
cpeacTBaMu OOy4yeHHUs: y4eOHOW MeOenblo, JOCKOH, JEeMOHCTPALMOHHBIM 00OpYIOBaHHEM, NEPCOHAIbHBIMU
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KOMITBIOTEPaMH, TIPOEKTOPOM;

- TIOMEUIEHHsI Ui CaMOCTOSITENIbHOM pabOThl, OCHAIIEHHBIC KOMIIBIOTEPHONH TEXHHUKOW C BO3MOKHOCTBHIO
MOJKITIOUEHHEM K ceT «HTepHeT» 1 00ecriedyeHneM OCTYIa K DIIEKTPOHHON HH()OPMAIHOHHO-00pa30BaTeIbHON
cpene.
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