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1. lesin u 3axaun

Heaun

[lenbto rocynapCcTBEHHOIO IK3aME€Ha IO CHEIUAJbHOCTH SIBJISIETCS YCTAHOBJIEHHE YPOBHS IOJITOTOBKU
oOydJaromerocss IO CHEUUAIbHBIM  (MPOQUIBHBIM) AUCHUIUIMTHAM, OINpPENEISIIOIUM  MpOoduib
(HarpaBIE€HHOCTh) 00pa30BaTEIbHON MPOrpaMMbl U COOTBETCTBMSI PE3YJIBTATOB OCBOEHUS 00Yy4aIOLIUMCS
o0pa3oBaTeNbHOW IpOrpaMMbl  TpeOOBaHMSIM  OOpa30BaTEIbHOIO CTaHAApTa [0 HAINpaBICHUIO

IOATOTOBKH.

3agaun

— OICHKa CTCIICHHU OCBOCHUA O6y‘laI-OH_[I/IMI/IC$I TCOPECTUUICCKUX MOJIOXKEHU JAUCIHUIIIINH, (1)OpMI/Ipy}OI_HI/IX
ClIcOaJIbHBIC 3HAHUS B paMKaX OCBOCHUA 06pa30BaTeJ'IBHOﬁ MMporpaMMmabI;

— OLOCHKA YMCHUSA ITPUMCHATD IMOJYUYCHHBIC 3HAHUWA IJIA pCIICHHA KOHKPETHBIX 3a1a4.

2. Hepeqeﬂb KOMHeTeHHHﬁ, YPOBE€HL C(l)OpMHpOBaHHOCTI/I KOTOPBIX OLHCHUBAECTCH IIPHA NIPOBEACHUN

rocyiapCTB€eHHOI'0o 3JK3aMeEHa

KOI[ N HAMMCHOBAHHUEC KOMIICTCHII N

I/IHI[I/IKaTOpBI JOCTUXKCHHA KOMIICTCHIINU

OIIK-1 Bnaneer cuctemoii pyHaaMEHTAIBHBIX
Hay4YHBIX 3HAaHUU B 001aCTH
(U3HKO-MaTeMaTHIECKUX HAYK

OIIK-1.1 3maer ® cmocoOeH  HCIOIL30BaTh B
npo(eCCHOHANBHON  JEATEIBHOCTH  (PyHIaMEHTaIbHBIC
Hay4YHbIe 3HAHHS B oONacTh (PU3UKO-MaTEeMATHYECKHUX
HayK

OIIK-1.2 CnocobeH 06001maTh 1 KpUTUYECKU OLIEHUBATh
OIBIT M PE3yNbTaThl HayYHBIX HCCIENOBAHUI B 00IaCTH
npodecCcHoHaNBHON AEATEIbHOCTH

OIIK-1.3 TloHumaeT MEXAUCIUIUIMHAPHBIE CBA3UW B
obnmacth MareMaTMKd W (U3UKA U CIOCOOCH HUX
NPUMEHATh TIPU PEIIeHWH 3ajad MpodecCHoHaTbHOM
IEeITEILHOCTH

ITIK-1 Criocob6en ctaBuTh, (HOPMaIN30BHIBATH U
pelaTh 3a/1auu, B TOM 4Hciie pa3padaTbiBaTh U
UCCIIeI0BAaTh MaTeMaTHUECKHE MOJIENI U3y4aeMbIX
SBJICHHU U TPOIIECCOB, CHCTEMHO aHAJIU3HPOBAThH
Hay4HbIE [TPOOJIEMBI, MOTy4aTh HOBbIE HAy4HbIE
pe3ynbTaThl

[IK-1.1 CriocoGen HaxoIuTh, aHATU3UPOBATH U 00001IaTh
nH(pOpMaLIHIO 00 aKTyaJbHBIX PE3yIbTaTax UCCIEI0BAHUN
B paMkax TEMaTU4eCKOU oOnactu cBOEN
npodeccuoHanbHOM 1eATeIbHOCTH

[IK-1.2 Cnoco0OeH BBIABUTATH THUIOTE3bI, CTPOWTH
MaTeMaTUYECKHEe MOJEIN JUIsl ONMHCAHUS HM3y4aeMbIX
SBIIGHUA W TPOIIECCOB, OLIEHMBAaTL  KayeCTBO
pa3paboTaHHO#N MOeIN

3. Hepeqeﬂb MNPUMEPHBIX BOIIPOCOB, BLIHOCUMBIX HA rocy)lapCTBe}lelﬁ IK3aAaMECH

1. PaBHOBecHOe pacupeacicHue MOJICKYJI HACAJIbHOIO rasa. Pacnpez[eneHI/Ie MakcBenna u

pacnpenenenue bonbsivana. Pacnipenenenne boze u @epmu. Cratuctuka ['m60ca. TepmoanHamuueckue
BeIMYUHBL. TepMoIMHAMUYECKUE CBOMCTBA MaeanbHBbIX ra3oB. @mykryanuu. PaBHoBecue ¢az. Cnalbie
pacTtBopbl. XUMu4eckue paBHoBecHs. [loBepxHOCTHBIE siBIEeHUS (acopOuus, AecopOIus).

2. Yopyrue cTtonkHOBeHHUs aroMoB. [lomHoe u muddepeHnuanbHoe cedeHusl paccesHus. Heympyrue
CTOJNIKHOBeHUs. Penakcamust u obMeH kosjeOaTenbHOW W BpamiarenbHoW sHepruu. Mopens Jlanmay -
Tennepa. Kunetnueckue ypaBHEHMs IJisi 3aCEJIEHHOCTH YPOBHEW J>Hepruu. BeposTHOCTH mMepexoosB,
CeUeHHUs] M KOHCTAHThl CKOPOCTHU MpPSIMBIX U 0OpaTHBIX mporeccoB. IIoBepXHOCTh MOTEHLMATHHON
SHEPIHH I CUCTEMBI 3-X aTOMOB. MeTo nepexonHoro coctosiuus. Heaanabarndyeckue nmpouecchl.

MOHOMOJ'ICKy.]'IHpHBIe pe€aKuuu. MexaHu3M aKTHBALUU MOJICKYII. CuibHEIE CTOIKHOBEHUS M CTYIICHYAaTOC
B036y)KI[eHI/Ie. Craructudueckas MOZACIb MOHOMOJICKYJIAPHBIX peaKHHﬁ.



Tepmuueckuil pacnag IByXaTOMHBIX MOJEKYN. bUMoeKymnspHble peakiuy, uAylye yepe3 oopazoBaHue
IIPOMEKYTOUHOro KoMIuiekca. [Ipsimble OMMOIIEKyIsIpHbIE pEeaKLUU: PUKOIIETHBIH MEXaHU3M, MEXaHHU3M
CpbIBa, MEXaHU3M MpsIMOTro BblOMBaHus. Pacnipenenenue 3Hepruu B OUMOJIEKYISIPHBIX pEAaKLUAX.

3. MexaHu3M M CKOpPOCTh XUMHYECKOM peakiuu. Kunernueckoe ypaBHeHue. llopsmok peakuuu.
KoHncranTa ckopoctu u 3Heprus aktuBauuu. OIHOCTOPOHHHE M 00paTUMbIE PEAKIIMU NIEPBOTO U BTOPOTO
nopsaka. KuHeTwka peakuuu IepBOro Mnopsjaka B OTKpbITOW cucteme. CTallMOHapHBIM pexuM B
OTKpbITON cucrteMe. KnHeTnka cinoxHbIX peakuuid. IlocnenoBarenbHble M MapajuleIbHBIE MPOLIECCHI.
Merton KBa3uCTalMOHAPHBIX KOHLEHTpaluil. JIumutupyromias cragus cIokKHOro rnpouecca.

4. Ponb cpennl B aneMeHTapHoM akte. Briusuue nuddysun Ha ckopocTh peakiuu. Kietounsrit 3Qdexr.
BnusiHue nossipuzaniuy cpeapl Ha 3J€MEHTAapHbIE PEaKIMK 3apsDKEHHBIX YacTull. Poib AuaneKkTpudeckoit
nocrosiHHol.  CootHomienue  bpeHcrena-beeppyma. Peakuuu  conbBaTHpOBAaHHOIO — 3JIEKTPOHA.
Huddy3nonHas Teopuss peKoMOMHAIMM paauKajioB B pacTBope. HecramuoHapHas W cranuoHapHas
KMHETHKa pekoMOnHauuu. PexomOnHanus pagukaibHeix nap. CrnimHosble 3¢ dexrsl. [longpuzanus saep u
3NIEKTPOHOB, 3HAYCHHE U NpUMEHEHHE 3(P(PEKTOB XUMUYECKOHN NOJISPU3ALUN CIIMHOB JUIsl PELICHUS 33134
XMMHUYECKON KMHETUKU. BilMsHME MarHUTHOTO MOJI Ha XUMUYECKHE peakiuu. TyHHENIbHBIH 3pdexT B
XMMHMYECKUX peakiusix. Peakuun nepeHoca 31eKTpoHOB. OcOOEHHOCTH KMHETUKU pEaKLUil B TBEPABIX
Tenax. MeToibl MHULIMUPOBaHUSI XUMUUECKUX peakluii B TBEPAbIX Tesax. MeXaHOXUMUYECKUE peaKLny.

5. Karanus TBEpABIMH MOBEPXHOCTAMH. XEMOCOPOIMS W MEXaHU3Mbl PEaKIUif, MPOTEKAIOIIUX Ha
TBEPBIX MOBEPXHOCTSAX. MHrMOMpOBaHNE M KOHKYPEHIMs peakluii Ha MoBepXHOCTU. Karamutudeckue
3 HEKTHI.

6. 3apoxnaeHue, mnpoaobkeHHe u oOpbIB 1eneil. Jlnuna menu. CKOpOCTh LEMHOW PEaKIHH.
Hepa3zBeTBneHnHbie 1enHble peaknuu. JIMHEHHBIM W KBaJIpaTUYHBIA OOpHIB IIETEH, OOpHIB Iienel Ha
cTeHKax. BnusHue nuddy3nn Ha CKOPOCTh IEMHOro mpouecca. VHruOupoBaHHE LEMHBIX PEaKIHil.
Pa3BerBnennsle nensele peakuuu. llpenenbHble saBneHus. IlomyocTpoB BocruiameHeHus. Peakuuu c
BBIPOXK/ICHHBIM pa3BETBICHUEM ILened. Peaknum ¢ SHEpPreTM4ecKUM pas3BETBICHHEM. XHUMUYECKHE
J1a3ephl.

7. CraumoHapHoe U HectauuoHapHoe ypaBHeHue lllpenunrepa. KynoHoBckuii M cniuH - OpOMTaJIbHBIN
BKJIaJIbI B MOJICKYJISIPHBIM raMWIBTOHHAH. AuabaTtudyeckoe MpHUOIKeHHe U HeaauadaTHuecKas: CBS3b.
[IpaBuna HemepeceueHus: aauabaTUYECKUX 3JIEKTPOHHBIX MOTEHIMAIBHBIX MOBEPXHOCTEH (Ha mpumepe
JIByXaTOMHBIX MOJIEKYJ).

8. Jlromunecuenuus. Jwarpamma  Sl6monckoro. IlpaBuno  Crokca-Jlommens.  AHTHCTOKCOBA
JIOMUHEecLeHIMs. 3akoHbl Basunosa. [lpaBuino 3epkanbHoi cummerpuu JleBmmua. IlpaBuno Kamia.
VYHuBepcanbHoe cooTHoleHne Kennapna-Crenanosa.

OcHoBHBIE 3aKkOHBI ¢oroxuMuu. 3akoH Iporryca—/lpeiinepa. 3akoH byHnsena-Pocko. 3akon
[Hrapka-DiiHmTeitHa. KBaHTOBBIN BBIXO (JOTOXUMUYECKONU PEAKIIUU.

OcHOBHBIE THIBI (POTOXUMHUYECKHX peakuui. [I[ByxkBaHTOBbIE (oTOXMMHUYecKHe peakuuu. KuHermka
(OTOXMMHUYECKUX pEaKLU.

9.Temmieparypa, TemoBas W KYJIOHOBCKas DHEPrus IJjia3Mmbl, nebaeBckoe skpaHupoBaHue. KyrnoHoBckas
MONPaBKa K YPAaBHEHUIO COCTOSIHMS ra3a.

NonunzannonHoe paBHoBecue, ypaBHeHue Caxa. HenneanbHas nia3ma, KpUTepuidl HEUAealbHOCTH.
TernaonpoBogHOCTD, TepMOAU(PY3Hs, TEPMOIIEKTPHUUECKHE ABICHUS. TepMoInHAMUKa U3JTy4YeHUsI.

10. IunaMuka miua3Mbl. J[BHKeHHE 3apsHyKEeHHBIX YaCTHI[ B 3JEKTPOMAarHUTHOM TOJ€, Ipeidbl yacTuil.
Anunabaruyeckre MHBAPUAHTHI, MArHUTHAS JIOBYIIIKA.

l'uaponuHamMuyeckoe onucaHue Iia3Mbl (YpaBHEHHS MarHUTHOM ruapoarnHaMukn). OO00IIEeHHBINH 3aKOH
Owma, npezesnbl NPUMEHEHUs OTHOKUKOCTHOM THIPOJUHAMUKY.

DneKkTpocTaTuiyeckue KojlebaHus B IUIa3Me: BBICOKOYACTOTHBIE (DJIEKTPOHHBIE JIEHTMIOPOBCKUE),
HU3KOYaCTOTHBIE (MOHHBIE JIEHTMIOPOBCKHE, HOHHO3BYKOBBIE). Jlucniepcus BOJIH.

11. MarautHas THIpPOAMHAMUKA. MarHUTOTHIPOIMHAMHYECKOE MPUOIIKEHHE, BMOPOXKEHHOCTh U
Qg Qy3us MarHUTHOTO TIOJIS B IJIa3Me.

MaruuTHasi TUAPOAUHAMMKA HJICANbHO TMPOBOASIIEH IIa3Mbl, ajdb(BEHOBCKHME U MarHUTO3BYKOBBHIE
BOJIHBI, IPSIMOM CKauOK.

3aTyXxaHue€ MarHuTOTMAPOJAMHAMHYECKUX BOJH. BOJHBI B NPOCTPAHCTBEHHO HEOMHOPOAHOM ILIA3MeE.
CKUHUpPOBaHNE BBICOKOUACTOTHOT'O 3JIEKTPOMArHUTHOTO TOJIS.

HeycToiurBOCTh TOKOBOTO IIHYpa, OCHOBHBIE MOJIbI HEYCTOWYMBOCTH, CIIOCOOBI CTA0MIIN3AIIMK TOKOBOTO
mHypa. Kpurepuii Kpyckana-Illadgpanosa.



12. DnexrponuHamuka. YpaBHeHus: MaxkcBemna. HepenaruBucrckoe npuOnmkeHue, npeodpa3oBaHHUe
JlopeHua. OneKTpOAMHAMUYECKUE YCJIOBUS Ha IOBEPXHOCTAX pa3pblBa. YpaBHEHUS COXpPaHEHUs
ANIEKTPUUECKOTO 3apsi/ia, UMITYJIbCa U SHEPIHH JIEKTPOMArHUTHOTO TOJISL.

13. TunponvHamuka. YpaBHEHMsI THAPOAMHAMUKM HICAJIBbHOM >KuakocTH. JluBepreHTHas ¢opma
YPaBHEHUH THAPOAVHAMUKHU.

IIpsimoii ckayoK, ypaBHEHUE | TOTOHNO, ITpEeIeIbHAs CTEIICHD CHKATHU.

WNuBapuanTel Pumana u xapakrepucTuku. LleHTprpoBaHHAs BOJIHA pa3peKeHUS.

Kocoii ckagok. Teuenue IIpannmis-Mailiepa.

14. DnemeHTapHbIE IPOLECCH M KUHETUKA TUIa3MBI.

CTONKHOBEHUS 3apsSKEHHBIX YaCTHUL, CTOJIKHOBEHUS 3JIEKTPOHOB C aTOMaMHU, BO30Y:KJIeHIE, HOHU3ALMS U
peKOMOUHAITHSI.

Koadppuuument Tayncenna. VYpaBHenue bonbliMana, npubmukeHue JopeHTueBa rasa. Ilponeccs
IepeHoca B c1ab0MOHN30BaHHOM IJ1a3Me.

15. T'a3oBbIil paspsn. SIBieHHMs Ha 3IEKTPOdAX: TEPMOIIEKTPOHHAs, ABTOIEKTPOHHAs W B3pbIBHAS
OMUCCHSL.

ONEeKTpUYEeCKUl TOK B Ta3e: ypaBHEHUS MABM)KEHHUS 3JEKTPOHOB U HOHOB. OTpBIB 3JIEKTPOHHOM
TEMIEPaTypbl B MOJIOKUTEIILHOM CTOJIOE TIIEIOLIEro pa3psija.

OnexkTpudecKuil MpoOoi raza: MOHW3ALMOHHOE YCWJIEHUE TOKa U MPoOO0il MI0CKOro NpoMeKyTKa. 3aKOH
[Tamena, npoGoii mpu aTMoc(epHOM 1aBIEHUH.

[TonoxurensHblil cTONO paspsaa HU3Koro xAasiaeHUs. Jud@y3uMOHHBIH M KHYICEHOBCKUN PEKUMBI,
CTpAaTBhl.

16. 3akoH coxpaHEHHMs MaccChl. YpaBHEHUE HEpa3pbIBHOCTH B IEPEMEHHBbIX Oiiepa u Jlarpamxa.
VYciioBrue HECKUMAEMOCTH.

MaccoBble 1 IOBEpPXHOCTHBIE, BHYyTPEHHHUE U BHEIHUE CUJIBI. 3aKOH COXPAHEHHUs KOJIMYECTBA JIBUKCHMUS
U MOMEHTOB KOJIMYECTBA JIBWKEHHs JUId KOHEUHBIX Macc CIUIOmHOHN cpensl. [luddepenuunanpabie
YPaBHEHUS IBUKCHUE U MOMEHTHI KOJIMYECTBA JBH)KEHUS CILIOIIHON CPEbI.

17. Ilondarue o napaMeTpax COCTOSIHMS, INPOCTPAHCTBE COCTOSHUM, Ipoleccax M LHKIAX. 3aKOH
COXPAaHEHHs DHEPIHM, BHYTPECHHSS DHEpPrus. YpaBHEHHME IIPUTOKA Telula. Bekrop moToka Tera.
JuddepeniranpHble ypaBHEHHs SHEPTUHM U IPUTOKA TeIUIa. 3aKOH TEIIONPOBOAHOCTH Dyphe.

18. Monenb uneanbHON XUAKOCTH. YpaBHeHMs Oiuiepa. [lonHble cucTeMbl ypaBHEHUH Ul Ml€aIbHON
HEC)KUMAEMOH U CKUMAEMOM )KUIKOCTe. HadallbHbIE M TPaHUYHBIE YCIIOBUS.

Monenb BsSI3KOW KUIKOCTH. JIMHEHHO-BsI3kass (HBIOTOHOBCKAs) JKMIKOCTh. YpaBHeHHMs HaBwe-Ctokca.
[TomHBIE cUCTEMBI ypaBHEHWUW JISI BSI3KOM HECKHMMAEMOW M CXXKHMMaeMou xujkocted. HauanbHble u
rpaHuy4Hble ycioBus. Jluccumanus SHEpPruM B BSI3KOW TEIUIONPOBOJHOM >KUIAKOCTU. JlamuHapHOE
NBKCHUE HECKMMaeMoW Bs3kod kuakoctu. Tedenws Kyatrra w Ilyaseiinsa.  Jluddysus
Buxps.JlaMuHapHbli morpaHuyHblili  cnoil.  3amada  bnasuyca. WHTerpanbHble  COOTHOILICHHUS U
OCHOBAaHHBIE HAa WX HCIIOJIb30BAHWM IMPHUOIMKEHHBIE METOIbl B TEOPHUM JIAMHUHAPHOTO IOTPAaHUIHOTO
cios. SIBjeHue oTphiBa MOrPAHUYHOIO CJI0s. YCTOMYMBOCTD MOTPAHUYHOIO CIIOSI.

19. TypOynentHocTh. OmnbiT PeiiHonbiaca. YpaBHenus PeitHonbiaca. TypOyleHTHBIN NepeHOC Temia u
BeniectBa. Ilomysmnupuueckue teopun TypOyiaeHTHOCTH. [Ipoduiab CKOpOCTHM B NOIpaHUYHOM CIIOE.
Jlorapudmuueckuit 3akon. Ywucno PeitHonbaca, uucno Maxa, uncino Kuayncena. Pexxumbl TeueHuit u
XapaKTepHbIE OCOOCHHOCTH.

20. CoorHomeHHs Ha pa3pelBax W UX Kilaccudukauus. YaapHele BoOJHBL. Axauabara [roronuo.
HeBo3MOXXHOCTH CyIIeCTBOBaHMS YIAPHOM BOJIIHBI pa3peKeHHsI B BEIIECTBE C HOPMAJIbHBIMU CBOMCTBAMHU.
CrpykTypa (GpoHTa yaapHBIX BOJH B ra3ax. CKayoK YIJIOTHEHHS. Polib BSI3KOCTH UM TEIJIONPOBOIHOCTH B
0o0pa3oBaHUM CKauKa YIJIOTHEHHs. PenakcalluOHHBIN cioH. YioapHble BOJNHBI B Ta3e C 3aMeJICHHBIM
BO30YKJICHHEM HEKOTOPBIX CcTereHel cBoOoabl. Bo30ykaeHne MonekyaspHbIX konebanuil. Jucconuanus
JIBYXaTOMHBIX MOJIEKYJ. YIapHble BOJIHBI B Bo3ayxe. MoHu3zamus. VYoapHble BOJIHBI B IUIa3Me.
[Monspu3zanus ra3mMbl 1 BOSHUKHOBEHHE JIEKTPHUUECKOTO TOJIS B YIAPHOU BOJIHE.



21. Jlyuuctslii TemnooOMeH Bo (poHTe yaapHo BonHbl. KadectBeHHas kaptuna. llpubnmxeHHas
(dbopMynupoBKa 3ajaud O CTPYKType (poHTa. YiaapHas BOJHA JOKPUTUYECKOHM M CBEPXKPUTHYECKON
aMIUIUTY/bl. YIapHas BOJIHBI NpU OOJBIIMX IJIOTHOCTU SHEPIMM U JABICHUU W3JIy4YEHMs. YpaBHEHUE
IepeHoca TEIJIOBOrO u3lydeHHs. (DEHOMEHOJIOTMYECKUI BBIBOJ YPABHEHHUS IIEPEHOCA W3IIy4YCHUS.
OOume u yactHele (popMynupoBku. PopMallbHOE pellIeHUE YpaBHEHUs nepeHoca. [ paHuyHbIe yciioBus,
(dopmynupyemble A ypaBHEHMs IepeHoca H3inydeHus. DEeHOMEHOIIOTNnYecKoe BBEIEHUE KBAHTOBBIX
MOHATUH B TeOpuIo nepeHoca uznnydeHus. Koappunuentsr DiiHmreiina. CBa3b MeXIy Ko3pPuureHTaMu
OHHIITENHA.

22. TeyeHus ¢ TUNEP3BYKOBBIMH CKOPOCTSIMH. 3aKOH collpoTuBieHus: HproroHa. [IpnOnnxeHHbIe METObI
OLIEHKH TEIUIOBOIO IIOTOKAa HAa MOBEPXHOCTH TeJ, ABMKYILIUXCS C BBICOKMMH cKopocTsamu. dopmyna
Ossa-Punnenna. llonHas cucTemMa ypaBHEHUMHM MArHUTHOM Ta3oBOM JuHaMuKu. DOpMyITHpOBKa B
00061eHHoM Bue. PopMyIupoBKa MOTHOCTbIO KOHCEPBATUBHOM CHCTEMBI YPaBHEHHH.

23. TunuyHble pa3psAasl B MOCTOSHHOM 3JIeKTpuyeckoM moje. Knaccubukanus pa3psIHbIX MPOIECCOB.
DneMeHTapHble IPOLECCHl U IEMEHTHl pa3psAHbIX MpoueccoB. CTOIKHOBEHUS 3JIEKTPOHOB U MOHOB C
aToMaMH, MOJEKylaMu U Jpyr ¢ apyroM. [peid, sneprus u nud¢ys3us 3apspKeHHBIX YacTHUIl B
noctostHHOM 1one. OOpa3zoBaHue M TruOenb 3apsDKEHHBIX dvacTUll B rase. Cucrema ypaBHEHUI
IupPy3noHHO-IpeipoBoil  Monmenu ra3oBoro  paspsnga. I['paHuyHbIe  YCIOBUA.  3aMBbIKAIOLIUE
COOTHOILIEHUS. DJNEKTpPOJUHAMHUYECKAsl CTPYKTypa TICIOLIEro paspsjaa. B3aumopelcTBue 31I€KTPOHOB
MOHU30BaHHOTO ra3a C MEPEMEHHBIMU NIEKTPUYECKUMHU IOJISAMU U JJIEKTPOMArHUTHBIMU U3IIyYECHUSMH.
BpICOKOUACTOTHBIN €EMKOCTHOM pa3psii.

24. YucneHHbIE METO/Ibl B MEXAHUKE CIUIOMIHON cpebl. OCHOBHBIE CBOMCTBa KOHEUHO-PA3HOCTHBIX CXEM.
Annpoxkcumanusi, yCTOM4UBOCTb, CXOOUMOCTb. Uuciio Kypanra. SIBHbIe U HESBHBIE CXEMBI.

25. Tumbel KOHIEGHCUPOBAHHBIX Cpell: MEPUOIUYECKHE CHCTEMbl (KPHCTAJUIbI), HENEpUOIUYECKHe
CHCTEMBbI, CHUCTEMBI, COYETAIOLINe MOPANOK M Oecropsaok. IIpuHIUOBI CTpOEHHs] TBEPIOro Te-Ja:
OMMKHUM U JAbHUHN TOPSIIOK, MJIOTHBIE YIIAKOBKH, BaJICHTHBIE YIIAKOBKH.

26. CTpykTypa U CUMMETpHs B KpHcCTajulaX. bimmkHUI U JanbHUN MOpANOK, QYHKUHS paguabHOTO
pacmpeneieHus YacTull, MPOCTPAHCTBEHHAs KOT€PEHTHOCTh. TpaHCHAIMH. DJIeMeHTapHas sS4elka u
6asuc. TowyeyHas u mpocTpaHcTBeHHas cumMmerpus. [IpenenvHbie Tpynmbl cumMMmeTpud. [lpuHiun
cummerpun Kropu. Tumnbl mpocTpaHCTBEHHBIX peulieToK. [IpHHIMIBI MIOTHONW M BaJ€HTHOM YIaKOBOK.
Wupexcsl Mumnepa. ObparHas penieTka U MeXIIJIOCKOCTHBIE paccTosiHUsL. 30HbI bpuimtosHa..

27. Tumbl cBs3e B KpuUCTaUlaX. OHEPrUsl XUMHUYECKOM CBs3u. Kpucramibl HHEPTHBIX Ta30B.
IIpoucxoxnenue cun Ban-nep-Baansca — Jlonmona. IIpuponma cun orrankuBanus. [lpunnun Ilaymwm.
[Torenuuan Jlenapna-Jl>xonca. Monnsie kpuctaiuiel. DHeprus Manenynra. Metoz sueek DBbeHa. MeTon
Opanpga. OObEMHBIH MOAYJIb YNPYTOCTH KyOMYECKHMX KPHUCTAJUIOB. DHEPrHs CBSI3W KOBaJEHTHOTO
kpucramia. Ilomumopdusm. CreneHb HMOHHOCTH CBSI3W B KpUCTAUIaX OWHAPHBIX COCAMHCHHIA.
MeTtanmnyeckas CBSI3b U €€ OCOOCHHOCTH. DHEPIrus CBA3M METaIOB. KprcTamuioXuMuiecKie aToMHbIC U
HOHHBIE paauychl. Kpucrtamisl ¢ BO-TOpoAHBIMH CBA3sMH. [lpupoma BOIOpPOAHON CBA3M U €€
ocobeHHocTH. PocT kpucrtamioB. TexXHOIOTMM CHHTE3a OOBEMHBIX, IUICHOYHBIX M OJHOMEPHBIX
KPUCTAJJIOB.

28. ®OoHOHBI U KoieOaHUsl PENICTKH. YNPYyrue CBOMCTBA KpUCTaUIOB KBaHTOBaHWE DHEPrUu KoJeOaHMIA
aToMOB pemieTkd. KBazuummynbC. 3aKOHBI COXpAHEHHMS SHEPruM W umnyibca. KBasuymnpyras cuna.
CunoBeie mocTosiHHbIe. KomeOanus omHomMepHOW 1enodkd. llemouka ¢ Oasucom. Komebanus
TPEXMEPHOTO KpHCTAJlJIa B TAPMOHUYECKOM MpUOIMKeHHH. KBaHTOBaHWE DHEPruu KojeOaHWW aTOMOB
peuietku. KBazunMminynbc. 3aKOHBI COXpAHEHUS! SHEPTUH U UIMITYJIbCA.

Omnpenenenue TeH3opa aedopmanuii. TeH30p MEXaHUYECKUX HANpPSKEHUH, €ro BHYTPEHHSSI CUMMETPHSL.
3akoH ['yka mjiss aHM3O0TPONMHOW CIUIOMIHOM cpenbl. IlocTosiHHBIE YyNpyroi MOAATIMBOCTH U YIPYTOM
KECTKOCTH. DHeprus ynpyroi nedopmanuu. TeH30p YHIpyrux MoAyled ajisi KyOM4YecKoro KpHcTalia.
OOBbeMHBIN MOAYIb YIIPYTOCTH U yIPYTHE MOCTOSHHBIE KyOMYEeCKOTO KpUCTaia. YpaBHEHHUE IBMXKEHUS
yIOpyroi aHU30TPONHON CIUIOIIHOW cpeAbl. THMBl YHNPYTHMX BOJH M 3aKOH JUCHEpCUU (OHOHOB B
KOHTHUHYaJbHOM MPUOIIKEHUH. DKCIIEPUMEHTAIbHOE ONPEIeIEHUE YIPYTUX MOCTOSHHBIX.



29. TemnoeMKoCTh JUAJIEKTpUUYECKUX KpucTtamioB. CBolcTBa AMNIEKTpUKOB. TemneparypHas
3aBHCHMOCTb TEIUIOEMKOCTH TBepAbIX Tel. 3akoH [lrononra-Iltu. dynkuus pacnpenenenus [lnanka s
(¢oHOHOB. Mozens DiHIITEHA TEMI0eMKOCTH TBepAbIX Teil. IlnoTHocTs MoA. Lluknnueckue rpaHu4HbIe
ycnoBusi bopna-Kapmana. ITpubnmxenne Jlebas u Teopusi TEIIIOEMKOCTH TBepAbIX Tell. Temmeparypa
JleGasi. AHrapMOHM3M KOJI€OaHUM pEIIETKH, TEIJIOBOE PAaCIIMPEHUE U TEMJIONPOBOJHOCTD TBEPIBIX TEI.
Makpockonuueckoe anekrpuueckoe mnoise. [lomsgpusanus.  JudnexkTpudeckas BOCIPUUMYHUBOCTD.
Judnexrpudeckas npoHunaeMocts. JlokansHoe mnose. ITosme Jlopentna. MexaHusMbl monspusanuu B
KpUCTAJUIaX C PA3JIMYHBIMM TUIIAMHM XMMHYECKHX CBA3ed. YpaBHeHue Kitaysmyca-Mocorru-JlopeHTna.
OneKTpoHHas NOJISIpU3yeMocTh. B3aumonelicTBue 31eKTPOMAarHUTHBIX BOJIH C MOHHBIMU KpHUCTalIaMU B
uHopakpacHoi obnactu cnekrpa. I[lomepeunsle u nponoibHBIE onTHYeCKUE (OHOHBI. [lOJAPUTOHBI.
Nonnas mnomspuzyemocts. CootHome-uue Jlugnena-Cakca-Temnepa. OpueHTanMoOHHAsE JUIOJIbHAS
nojsipusyemMoctb. Jlusnexrpudeckas penakcauus. YpaBHeHue [leGas. KomruiekcHas auanekTpuyeckas
IIPOHULIAEMOCTb. TaHIeHC OUAIEKTPUYECKUX NOTEPh. JMANEKTpUUECKUE TIOTEPU IPH Pa3INYHbIX THIIAX
nonsipuzauuu. CerHero-, MUpO- M NbE30IEKTPUKU. DNEKTPOCTpUKLIMA. [IpyMeHeHus KpUCTaioB —
aKTUBHBIX JMAIEKTPUKOB B (yHKIMOHaNbHOM CBY  MHMKpO3IEKTpOHHKE, aKyCTONIEKTPOHHUKE,
IIbE30TEXHUKE, aKyCTO- U JJIEKTPOOITUKE U CEHCOpax.

30. Ouepretnueckas 30HHas crpykrypa. Monens Kpouunra-Ilennu. Mogenbs noutd cBOOOIHBIX
anexktpoHoB (IICO). udpakuums bparra s 251eKTpOHOB Ha TIpaHulle 30HbI bpuiosHa. 30HBI
paspeleHHbIX U 3anpelieHHbIX sHepruil B moxenu IICO. Teopema bnoxa. BonHoBoe ypaBHeHue st
3NIEKTPOHA B TMI0JIE€ MEPUOJMYECKOr0 IOTEHIMANa. ODHEPreTUYECKUH CHEKTP COCTOSHUI CHIIBHO
CBSI3aHHBIX JIEKTPOHOB (OLIEHKA METOIOM JIMHEHHOW KOMOMHALMU aTOMHBIX opOuTtaieit). DddexruBHas
Macca M IMIMpUHA pa3pemeHHoil 30HbL.. CxeMa mnpuBefAeHHBIX 30H. OCOOEHHOCTHM HA TPAHMIIE 30HBI
bpummrosna. Uueno sHEpreTHd4ecKux ypoBHEM B 30HE. MeTaiibl, MOIYyMETAUIbl, IHUIEKTPUKU H
IIOJIyTIPOBOJIHUKHU C TOUKH 3peHus 3anoyiHeHus 30H. CtpoeHue nosepxHoctu Oepmu. Ipdekr ne I'aaza-
Ban Anbdena. Dnekrponsl U Ablpkd. Pusndeckas MHTeprnpeTanus 3pHEeKTUBHON MacChl.

31. IlomynpoBoguuku. CoOCTBEHHBIE IOMYNPOBOAHUKU. 3ampelieHHas 30Ha. PoTonpoBOAMMOCTD.
[Ipsimble ¥ HempsiMble mpouecchl MnomiomeHuss ¢GoroHoB. /[lpeiidoBas ckopocTs. IlonBHKHOCTS.
Konnenrpanus >1eKTpoHOB (IBIPOK) B 30HE MPOBOJUMOCTH (BaJCHTHOM 30HE). 3aKOH JEUCTBYIOUINX
Mmacc. Bonopononono6Hast moznenb. JIOHOpHBIE M aKLENTOPHbIE NpUMECH. DJIEKTPOHHAs M AbIPOYHAas
mpoBoauMoOCTh. TemmnepaTypHas HOHM3alMsl IPUMECHBIX LEHTPOB. Meronsl ompeneneHus 3HaKa
HOCHTEJIEH TOKa B MONynpoBoAHUKax (3ddexr Xomna, TEpMOINEKTPOABIIKYIIAs cuia). TeMmneparypHas
3aBHCHMOCTb IPOBOAMMOCTM B IPUMECHOM IONYNpOBOAHUKE. [IpuMeHeHus moJyNpOBOIHUKOB B
MHUKpPO3JIEKTPOHUKE, WHXXEKIMOHHBIX JlasepaX, (oTompueMHUKaXx M IpeoOpa3oBaTesiX COJHEYHOU
JHEPruu, CEHCOpax.

32. JledexTsl KpuCTAIIIMUECKOW CTPYKTYypbl. Bakancuu: nedextsl no lortku, nedexrst no dpenxernto.
Tepmonunamuueckoe paBHoBecue U Aupdy3uss TOUEUHBIX AEPEKTOB. DHeprus axTuBauuu. MoHHas
IpOBOAUMOCTb. lleHTpsl OKpacku B HMOHHBIX Kpucramuiax. IIpomeccel ymnopsjgodeHus B CIUIaBax.
Hucinoxanuu. Bekrtop broprepca. I'panumubsl 3epeH. BiusHue JQUCIOKaLIMOHHOW CTPYKTYphl Ha
MEXaHUYECKHE CBOMCTBa KPHUCTAUIOB M CIUIaBoB. KpuBasg aepopmanuu pacTsDKEHUS. YIPOUHEHHE.
be3aucnokanmoHHbie KPUCTAIIIBI (YCBI).

33. HuskoremmneparypHas M BbICOKOTEMIEpaTypHas CBEPXIPOBOAUMOCTb. OKCIEPUMEHTAJIbHbIE
pE3yNbTaThI 10 HU3KO- M BBICOKOTEMIIEPATYPHON CBEPXIPOBOAMMOCTH. Pa3pyiieHne cBepXmnpoBoIuMMOCTH
MarHuTHeIM noneM. MneansHbiil quamarsetusm (3¢dexr MelicHepa). TemnoeMkocTb. DHepreTuyeckas
menb. Temneparyprnoe noBenenue npoBogumocTd B BTCII. Ilonsitue o Teopuu CBEpXIPOBOAUMOCTH
bapauna-Kynepa-Ipuddepa. Idpdexr [xozedcona. I'mmoressr o mnpupome BTCIL. Ilpumenenus
CBEPXIPOBOAHUKOB B KPUOBJIEKTPOHHUKE U AIIEKTPOIHEPIETUKE.

34. Iudpdysus u camonuddysus B kpucramiax. denomenonornueckass teopus aupdysum. Ilorox
BeniectBa. Ilepsolil 3akoH @uxa. Koapduuument mudpdysun. Anuzorponus kodpounueHta gupdysuu.
3akoH AppeHuyca. OHeprus axkTHBallUM. YpaBHEHHME HenpepbiBHOCTU. Bropoil 3akon @uxa.
IToBepxHoctHast auddysus u auddysus no rpanunam 3épeH. Dddexr Kupkennana. PeaxrtuBHas
mudysus. Bocxopsimas nuddysus. Atomuas teopust 1updysuu.

35. Teepaple pacTBOpPbl M CIUIABbl. TBEpIble pPACTBOPBI 3aMEUICHUS, BHEAPEHHUS W BBIYUTAHUS.
PasmepHsbiit u BanentHbId (akTopsl. [IpaBmio Berapaa. HeorpanudeHHas B3awMHasi pacTBOPUMOCThH B
TBEPAOM COCTOSHUU. Ommnupuyeckue mnpasuna HOm-Pozepu. VYnopsgodeHHble TBEpAbIE PacTBOPHI.
PaBHOBecHBIE 11 MeTacTaOUIILHBIE TBEPAbIE PaCTBOPHL. Pacman TBepAbIX pacTBOPOB.



36. ®a3oBble NpeBpallleHUs] B TBEPAOM COCTOSHUU. YCTOMUMBOCTH COCTOSHUS K MaJIbIM (UIyKTyalUsiM.
I'omorennble u rereporeHHble mnpespaieHus. be3nuddysnonnsie u audpdy3uMoHHBIE IPEBpAILCHUS.
Crpykrypa Mex¢a3Hoil rpaHuipl. KorepeHTHas, MOJyKOT€peHTHass M HEKOTepeHTHas MeK(as3Hble
rpaHuipl. Jlucinokanun HecooTBeTCTBHsS. OCHOBHBIE 3aKOHOMEPHOCTH paclafa TBEPABIX pPacTBOPOB.
CnuHopaneHel pacnaz. JluarpaMMa COCTOSHUM € KyIHOJIOM pacrnajza. MapTeHCUTHOE NpeBpalleHHeE.
AJUIOTpPOIIHBIE IIPEBpAIllCHHs. YIOPSAJOYEHUE AaTOMHO-KPUCTANIMYECKONM CTPYKTyphl. lM3MeHeHue
(¢u3nYecKux CBOMICTB INpH yHopsaodeHHu. KOHIEHTpalMOHHOE U TEeMIIEpaTypHOE pa3ynopsIoYeHHUE.
IIpencrasnenue o OnuxkHeM nopsake. CTeneHpb OIMKHETO MOPSIKa.

37. AmopdHoe cocTosiHUE BeliecTBa. MeTonasl HolMydeHus aMopdHbIX MarepuanoB. CTeKIOBaHHUE.
du3nyeckue cBoiicTBa aMOp(HBIX MOIYNIPOBOJHUKOB. MeTayuinueckue ctekia. [Ipumenenne aMmoppHbIx
MmarepuanoB. CTpyKTypa aMOp(HBIX BELIECTB.

38. JKuakue kpuctaiuibl M MieHkH. Knaccupukanus OSKUAKMX — KPUCTAJUIOB:  HEMAaTHUYECKue,
CMEKTHYECKHE, XolecTepuueckue. XHMHUYEcKas Hpupoga o0pa3oBaHUS KUAKOKPUCTAIUINYECKOTO
COCTOAHMA. Mar"uTHble, IUIEKTPUUECKHE M ONTHYECKUE CBOMCTBA. [IpakTHueckoe IpUMEHEHHE.
OnuTakcualbHble CJIOU. MeXaHu3M U KHHEeTHKa (OpMUPOBAaHUs ClI0eB U IuleHOK. [lonukpucraminyeckue
IUIEHKH TOJTyTIPOBOHUKOB U METAJIJIOB. AMOpP(HBIE TUIEKTPUUECKUE MIICHKH.

39. Kparkuit 1okigan O MOCTAaBICHHOW 3ajlade M OCHOBHBIX pe3ylbTaTaX Hay4YHO-HCCIIEI0BATEILCKON
paboTHI.

4. TlopsiioK coa4Yu rocy1apcTBEHHOIO K3aMeHa

K rocynmapcTBeHHOMY »53K3aMEHY I10 HalpaBlICHUIO (CHELUAJIbHOCTH) IOJATOTOBKU JIOIYCKAEeTCs
oOy4JaroIuiics, B MOJHOM 00bEME BBINOIHUBIIMKI y4eOHBIH IUIaH 00pa30BaTENbHONW MPOrpaMMbl U HE
UMEIOIINN aKaJIeMUYECKUX 3a/10JKEHHOCTEH.

I'ocynapcTBeHHBIHN SK3aMEH IPOBOJAUTCS B YCTHOM (pOpME IO HK3aMEHAIIMOHHBIM OUJIETaM.

B sk3ameHanMOHHOM OuiieTe JABa TEOPETHMUYECKUX BOIIpPOCa M3 IpeACTaBIeHHBbIX B mporpamme ['MA
BoINpocoB. OOyuaromemMycsi B KauecTBE TPEThEro BOIPOCca TakxkKe MpearaeTcs CcAeiIaTh KpaTKUi JOKIa
O TIOCTaBJICHHOM 3ajaue W JOCTUTHYTBIX pe3yJbTarax CBOEH HayuyHO-HCCIIE0BaTelbCKOH paloThl,
BBITNOJIHAEMOM B paMKaX IPOU3BOJCTBEHHOHN NPAKTHKU.

ITocne 3aBepumieHuss yctHoro orBeta wieHbl ['DK Moryr 3agare JONOJHUTENBHBIE U YTOUHSIOLINE
BOIIPOCBI.

ITponoIKUTEIPHOCTD TOCYIaPCTBEHHOTO DK3aMEHA COCTABIISAET:

- BpeMs Ha IOATOTOBKY Mo 6uiery: 40 MUHYT

- BpeMs onpoca 1o 6miery He 6osnee 60 MUHYT, BKJIIOYas BpeMs Ha JOKJIaJ M OOCY)KJI€HHE BOIIpOca O
pe3ynbTarax Hay4dHO-HMCCIeI0BaTelnbckoil padoTel. Bpewms, oTBogumoe Ha AOKIaA IO pe3yiabraraMm
Hay4HO-HUCCIIE0BATEIICHKOM PabOThl HE AOJKHO IpeBblaTh 10 MUHYT.

Bo BpemMs mNOArOTOBKM K TEOPETUYECKUM BOIpOCcaM OWJIETOB HE pa3peliaeTcss I0JIb30BaThCs
KOHCIIEKTaMH, JINTEPaTypoH, KOMIBbIOTEpAaMU U Ap. AJIEKTPOHHBIMU YCTPOWCTBAMHU C BBIXOAOM B CETh
"NnTepuet", TenedoHoMm. B mpouecce noAroToBKu K OTBETY 3K3aMEHYEMOMY pa3peliaeTcs MojIb30BaThCs
nanHou mporpamMmoin I'MA. Bo Bpems oTBeTa Ha BOIPOC O Pe3yabTarax HAay4YHO-HCCIIEN0BATEIIbCKON
paboThl pa3pelaeTcsi UCHOIb30BaTh 3apaHee IOATOTOBICHHYIO IMPE3EHTALMI0 Ha IUIaKkarax, B BHUJE
pa3gaToyHOro MaTepuana Wil Ha KOMIIbOTepax.



5. Onucanue MaTepuaJIbHO-TEXHMYECKOH 0a3bl, HEOOX0AUMOM JIf1 MPOBEAEHHS TOCYIAPCTBEHHOI0
JK3aMeHa

AynuTtopust Ais NPOBENEHMS KOHCYJIbTallMd M aTTeCTAlMOHHOTO WCIIBITaHUS, OCHAILlEHHas paboduMu
MecTaMu sl OOydaroluXcsi M TOCYJapCTBEHHOM  HIK3aMEHAIlMOHHOW  KOMHUCCHM,  JOCKOM,
MYJIBTUMEIUNHBIM 000PYI0BAaHUEM.

6. IlepedyeHb peKOMeHAYeMOM JIMTepPaTypbl

OcHoBHas nureparypa
1. TlonrotoBka M 3ammuTa OakanaBPCKOM pabOThI, MarkCTEPCKOil AMCCepTalvu, AUIJIOMHOTO MPOEKTa
[OnexkTponHblii pecypc], ydeb6. mocodobme / FO. H. HoBukoB. — CII6., Jlaws, 2019.— URL:
https://e.lanbook.com/book/122187 (nara obpamenwus: 29.01.2021). - ITonnsiid TekcT (Pexxum mocryna :
u3 cetu MOTU / YnaneHHsbIid 10CTYyII)
2. ®usnueckast XuMusl [DIEKTPOHHBIN pecypc], yued. nocodbue / B. B. Cupunos, A. B. CBupuaos. —
CII6., Jlamp, 2016.— URL: https://e.lanbook.com/book/87726 (mara oOpamenus: 29.01.2021). -
[Tonnslit Texer (Pesxum noctyna : u3 cetu MOTU / Vnanennslii noctyi)
3. MonekynsapHas pusuka [DnekTpoHHBINH pecypc], yued. mocodbue / A. K. Kukoun, U. K. Kukonn. —
CIIG., Jlanb, 2008.— URL: https://e.lanbook.com/book/185 (mata obOpamenus: 28.01.2021). - [Tonubi
tekcT (Pesxxum nocrtyma : u3 cetu MOTH / YnaneHHsIid 10CTyI)

JlononHuTenbHas IUTepaTypa

1. HMckyccTBO mucarh HayyHble CTaTbM, HaydHO-TIpakTHueckoe pykoBoacTtso / E. 3. MeitnuxoB. —
Honronpynusiii, Wuremnext, 2020.— URL: http://books.mipt.ru/book/301312 (nara oOparueHus:
18.12.2020). - ITonnslit Texet (Pexxum noctyna : u3 cetu MOTU / Vnanennsiii nocty)

2. MonekynsipHast ¢u3uKa U TEpMOAMHAMMKAa B BONpOcax M 3ajadax [DIeKTpOHHBIH pecypc], yueO.
nocobue / I. A. Muponoa, H. H. bpanar, A. M. Caneukuii. — CII6., Jlanp, 2012.— URL:
https://e.lanbook.com/book/3718 (nara obpamenwus: 28.01.2021). - ITomusbrii Teket (Pexxum noctym

7. PexoMeHaaluH 00y4AOIIMMCS 110 MOATOTOBKE K roCcyIapcTBEHHOMY IK3aMeHY

[Ipy moaroToBke K YCTHOW dYacTH TOCYAapCTBEHHOTO »3K3aMeHa OOydYaloluMMCcsl pPEeKOMEHAYeTCs
BCIIOMHUTh TEMbl MAaTEeMAaTUYECKUX JUCLHMIUIMH, BXOISAIIME B MpOrpaMMy VYCTHOM YacTH
TOCY/IapCTBEHHOTO 9K3aMEHa, MCHOJIb3Yys MPH HEOOXOJUMOCTH KOHCIIEKTHI JIEKIUH U PEKOMEHIYEeMYIO
nuteparypy. [locie moBTOpeHHS KakIoi TeMbl 00ydarolieMycs PEeKOMEHAYETCsl KIIIOUeBble MOMEHTHI
(popmynupoBku, ompeneneHus, (Gopmysibl) ©0e3 HCIONb30BaHUS JIUTEPATYphl W BCIOMOTaTENbHBIX
cpencts. Ecnu 5T0 He ynaercs, TO peKOMEHIyeTCs TOBTOPUTH TaHHYIO MIPOLEAYDY.

JIiss TOATOTOBKM OTBETa HAa BONPOC IO TEME HAay4YHO-HCCIENOBAaTENbCKOM paboOThl PEKOMEHIYeTCs
MOJITOTOBHUTH MPE3EHTALNIO Ha 4-6 C1aii0B.

8. MeTonuka u KpUTEPUH OIIEeHKHU TOCYIaPCTBEHHOT0 IK3aMeHa

Pe3ynbraTsl craun TocyapCTBEHHOIO 3K3aMEHa OIPEACISIOTCS OLEHKAaMH «OTIMYHO», «XOPOLIO»,
«yIOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIbHO». OLIEHKH «OTIIMYHO», «XOPOILIO0Y, «YIOBIETBOPUTEIBHOY,
O3Ha4aroT yCIEUIHYIO cAady TOCYIapCTBEHHOTO IK3aMeHa.

Kputepun o1ieHOK rocyaapcTBEHHOIO SK3aMEeHa!

ominyHO (10) — nmpaBUIIbHBIN, YETKUI U yBEpEHHBI OTBET Ha TPU BOIpoca OWiieTa U JONOJIHUTENIbHbIE
BOIIPOCBHI;

ominyHO (9) — JaHbl NpaBWIbHBIE OTBETHl Ha TPH BOIpoca Omiera M JONOJHHUTEIbHBIE BOIIPOCHI C
HE3HAUNTEJIbHBIMU HETOUHOCTSIMH;

OTINYHO (8) — AaHbI OTBETHl HAa TPU BOINpoca OWUJIETa M JONOIHUTEIbHBIE BONPOCH! MOCIIE HEOOIbIINX
UCIPABICHUN U HABOJALIMX BOIPOCOB IK3aMEHATOPOB;

xopomo (7) — maHbl OTBETHl Ha TpU BoOmIpoca Owuiera, HO HET BEPHOIO OTBETa HAa OAMH U3
JIONIOJTHUTEIbHBIX BOIIPOCOB;



Xopomo (6) — €CTb HECAOYCThI B OTBCTC HA OAWH M3 BOIIPOCOB ousera ¥ HET BCPHOI'O OTB€TA HAa OJHUH H3
JAOIMOJIHUTCJIbHBIX BOIIPOCOB;

Xopomo (5) — €CTb HCOYCThI B OTBETAX HA TpPU BOIPOCa ouera U HET BCPHOI'0 OTBETA HAa OJWH U3
JAOIMOJTHUTCIIBHBIX BOIIPOCORB;

YAOBJIICTBOPHUTCIILHO (4) — €CTb HCAOYCThI B OTBECTAX HA TPH BOIIPOCaA OuieTa WM HET OTBETA HU Ha OJJUH
U3 OOINOJIHUTCIIbHBIX BOIIPOCOB;

YAOBJIETBOPUTENBHO (3) — HET OTBETA Ha OJIMH M3 BONPOCOB OMJIETa, HO €CTh OTBETHI HA JOMOJHUTEIHHbBIE
BOMPOCHI (BOSMOXKHO C HEIOUETAMH);

HCYIOBJICTBOPUTCIILHO (2) — HCT OTBCTAa HAa OIWH WJIM JIBa U3 BOIIPOCOB Ounera U Ha JOINIOJTHUTCJIbHBIC
BOITPOCKI;

HEYJIOBJIETBOPUTENHHO (1) — HET OTBETa HU HA OJJUH U3 BOIIPOCOB OuMIIeTa.

9. OcodeHHoOCTH MPOBECACHUS Focy}:[apCTBEHHOﬁ HUTOI0BOIl aTTeCTAIMHU AJ151 HHBAJHU/I0B U JIUII C
OrpaHMIY€HHBIMHA BO3MOXKHOCTAMMU 310POBbS

Jlist 00yJarommxcsl U3 YUCJia WHBAJIUIOB TOCYIapCTBEHHAs! UTOTOBAasl aTTECTAIMsl TPOBOAUTCS C YUETOM
OCOOEHHOCTEM WX NCHUXO(PU3NYECKOTO PA3BUTHUS, WX WHANBUAYAJIbHBIX BO3MOXXHOCTEH M COCTOSTHUS
3I0pOBbS (Hajiee — MHIMBUIyaJIbHBIE OCOOCHHOCTH).

10.1. Ilpu nposenenun 'MA obecnieunBaercst coOOAEHNE CEAYIOMMX O0INX TPEOOBaHUIA:

— MPOBEJIEHNE rOCYJapCTBEHHON UTOTOBOM aTTE€CTALUU JIJIsl MHBAJIUIOB B OIHON ayIUTOPUU COBMECTHO C
00y4JaroIUMHUCs, HE HMEIOIIUMH OTPaHUYEHHBIX BO3MOKHOCTEH 3I0pPOBbs, €CIM 3TO HE CO3/aeT
TPYAHOCTEH 1)1 00ydJaromuxcst mpu npoxoxacHuu [ 1A

— NPUCYTCTBUE B AyJUTOPUU ACCHCTEHTA (ACCHUCTEHTOB), OKAa3bIBAIOILEr0 OOYyYaIOIMMCS HHBAJIUAAM
HEOOXOAMMYI0 TEXHMUYECKYIO MOMOLIb C YYETOM HMX MHIUBUAYAJIbHBIX OCOOEHHOCTEW (3aHATH pabouee
MECTO, IIEpeIBUraThcs, IPOYUTaTh U 0QOPMUTH 3a1aHue, oomarscs ¢ uwieHamu ['9K);

— I[OJb30BaHME HEOOXOOUMBIMU OOyyarolMMCS MHBAJIUAAM TEXHMYECKHMHU CpEICTBaAaMM IIpU
npoxoxaeHuu I'A ¢ yueTom X MHIAMBUIYaIbHBIX OCOOEHHOCTEH;

— obecrnieyeHre BO3MOYKHOCTH OECHpEnsSTCTBEHHOIO JOCTyla OOy4arolUXCs MHBAJIWJIOB B ayAMTOPUH,
TyaJIETHbIE U JAPYyTUe MOMEIEHHs, a TAKXKe UX NPEObIBaHNS B yKa3aHHBIX TOMELICHUSIX.

10.2. Ilo nMCbMEHHOMY 3asBJICHUIO OOYYarOIErocss HMHBAIUAA NPOIOJKUTEIBHOCTh BBICTYIIJICHUS
o0y4JaroIerocs Mpu 3aliuTe BbITYCKHONW KBaTM(UKALMOHHONW paboThl — HE Oosee 4eM Ha 15 MUHYT.

10.3. OOywaromuiics MHBaJIMI HE TO3JHEE, 4eM 3a 3 Mecsua A0 Haudana npoeaenus [MA momaer
MMMCBMEHHOE 3asBJIEHUE O HEOOXOIMMOCTH CO3/IaHUs IS HETO CHEIUATbHBIX YCIOBHM MPU MPOBEACHUH
rOCyJapCTBEHHBIX AaTTECTALMOHHBIX HCHBITAHUNA C YKa3aHHEM OCOOCHHOCTEH ero MCUXo(pu3nYecKOro
Pa3BUTHsI, WHIWBUIYAJIbHBIX BO3MOXKHOCTEH UM COCTOSHHUS 370poBbs. K 3asBlIeHHIO MpUIararoTcs
JOKYMEHTBI, TOATBEPKAAIOIINE Hadu4he y OOy4alolerocs WHAMBUAYAJIbHBIX OCOOEHHOCTEH (Ipu
OTCYTCTBUU YKa3aHHBIX JOKYMEHTOB B IUPEKIIMU UHCTUTYTA).

B 3asBnenun oOyuaromuiicsi ykaspiBaeT Ha HEOOXOIUMOCTh (OTCYTCTBHE HEOOXOAMMOCTH) MPUCYTCTBHS
ACCHUCTEHTa Ha TOCYIapCTBEHHOM aTTeCTAIlMOHHOM HCIBITAHUHU, HEOOXOIUMOCTh (OTCYTCTBHE
HEOOXOIMMOCTH)  YBEIUYCHHS  TMPOMOJDKUTEIBHOCTH  BBICTYIUICHUS TIPH  3alllUTE€  BBITYCKHOM
KBUTH(PUKAITMOHHON PabOTHI IO OTHOIIECHHUIO K YCTAHOBJICHHOM MPOIOJIKUTEIIBHOCTH.

10. Ilpumepbl KOHTPOJILHBIX 3aIaHNI, OUJIeTOB
[Tpumepsl 3aaHNii TPUBEICHBI B PUIOKEHUH



[NPMJIOXEHMUE.

[Tpumepsbl 3K3aMeHaLMOHHBIX OUIIETOB

ITpumep 1.

1. MexaHu3M U CKOPOCTh XUMUYECKOH peakuuu. Kunernueckoe ypaBHEHHeE.
[Topsanox peakiuu. Koncranra ckopocty ¥ 3Heprus aktuBanuu. O THOCTOPOHHHE
1 oOpaTUMble PeaKIH MEPBOr0 U BTOPOTo nopsaka. KnHeTtrnka peakiuu nepBoro
IIOPsIIKA B OTKPBITOM CUCTEME.

2. CranuoHapHoe U HecTanMoHapHoe ypaBHeHue [lpeaunrepa. KynonoBckuit u
CIHH - OpOUTANIBHBIN BKJIAJbl B MOJIEKYJIIPHBIN TaMUIbTOHHAH. AabaTHUeCKOe
npuOIKeHne U HeaauabaTuyeckas cBs3b. [IpaBuiia HenepeceueHus
aanabaTUYeCcKuX 3JIEKTPOHHBIX MOTEHIIMANBHBIX IOBEPXHOCTEN (HA IpuMepe
JIBYXaTOMHBIX MOJICKYJI).

3. Kparkwuii 1okmiaz o HOCTaBICHHOM 3a/1a4e 1 OCHOBHBIX pe3ysbTaTaX HayyHO-
UCCIIEI0BATEIIbCKON pabOTHI.

[Tpumep 2.

1. Twumnsl cBsi3eit B KpUcTaiUiaX. DHEPTUsl XUMUUYECKOH CBsi3H. KpucTamibl HHEpTHBIX
ra3zoB. [Ipoucxoxnenue cun Ban-nep-Baanbsca — JIonnona. [lpupona cun
orranikuBanus. [Ipun-uun [laynu. [lorenunan Jlenapna-JlxoHca.

2. Nuddysus u camoguddysus B kpuctamuiax. DeHOMEHOIOTHYECKas TEOpHUs
nuddy3un. [To-Tok Bemecta. [lepoiii 3akon Puka. Koapdunuent nuddysum.
Anmsorponus kodddunmenta nupdy3un. 3akoH AppeHuyca. DHepTHs
aKTUBALMU. Y PaBHEHHUE HENPEPBIBHOCTU. BTopoii 3a-koH Puka. [loBepxHOCTHAs
nuddy3us u quddysus no rpanuiam 3épeH. dPdext Kupkennana. PeaktuHas
i dysua. Bocxopsmas auddysus. AtomHas reopust 1udpysum.

3. Kpatkuii noksaj o MOCTaBICHHON 3a7a4€ U OCHOBHBIX pe3yJibTaTax Hay4HO-
UCCJIEIOBATEIHCKON PaOOTHI.

[Tpumep 3.

1. Temmeparypa, TemaoBast U KyJIOHOBCKAast SHEPTHs MJ1a3Mbl, 1e0aeBCKOE
sKpaHupoBaHue. KynoHOBCKas monpaBka K ypaBHEHUIO COCTOSIHUSA rasa.
HMonuszanuonHoe paBHOBecue, ypaBHeHHe Caxa. HewaeanbHas ninazma, KpuTepui
HENJI€aJIbHOCTH.

2. YpaBHEHUS TUAPOAWHAMUKYU HCaTbHOM XUAKOCTU. J{uBeprentHas popma
ypaBHEHUU ruapoauHaMuku. [IpsaMon ckadok, ypaBHeHHe [ 10oronuno, npeaeinbHas
CTEIEHb CXKATHUS.

3. Kparkuit noknaa o mocTaBieHHOM 3aaue U OCHOBHBIX pe3yJibTaTax HayqHO-
UCCIIEI0BATENbCKON pabOTHI.



