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1. lesin u 3axaun

Heaun
[lenbto rocygapcTBEHHOIO 3K3aMeHa 10 CHELMAJIbHOCTU SIBISIETCS YCTAaHOBJIEHHUE YPOBHS MOATOTOBKH
oOydJaromerocss IO CHEUUANbHbIM (MPO(UIBHBIM) AMCLHUIUINTHAM, ONpPECNAIOUM  HpopHIIb
(HarpaBJIE€HHOCTh) 00pa30BaTEIbHON NPOrpaMMbl U COOTBETCTBHUS PE3YJIBTATOB OCBOCHMSI 00yUarOIMMCs
o0Opa3oBaTeNbHOW IporpaMMbl  TpeOOBaHMSM 00pa30BaTENbHOIO CTAaHJapTa IO HANpPaBICHUIO
IIOJITOTOBKH.

3agaun

— OICHKa CTCIICHHU OCBOCHU OGy‘IﬁIOIHI/IMI/ICH TCOPECTUUCCKUX MOJIOKECHU U JAUCIHUIIIINH, (bOpMI/Ip}II-OH_[I/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-1.1 3Haer ®u cOocoOEH  WCIIONB30BaTh B
npo(eCCHOHANBHON  JEATEIBHOCTH  (PyHIaMEHTaIbHBIC
Hay4YHbIe 3HAHHMS B OOJacTH (HU3MKO-MATEMATUYECKHUX

HayK
OIIK-1 Bnaneer cuctemoii pyHaaMEHTAIBHBIX OIIK-1.2 Cniocoben 06001maTh 1 KPUTUIECKH OIICHUBATD
Hay4YHBIX 3HAaHUU B 001aCTH OMBIT U PE3yJbTaThl HAyYHBIX HMCCIEAOBAHUN B OOJIACTU
(U3HKO-MaTeMaTHIECKUX HAYK npodeccuoHanbHOM 1eATeTbHOCTH

OIIK-1.3 TloHumaeT MEXAUCIUIUIMHAPHBIE CBA3UW B
obmactTm MareMaTMKd W (U3UKA W CHOCOOEH UX
NPUMEHATh TPU PEIIeHUU 3a7ad MNpodeCcCUOHATBHON

JIeSITeIbHOCTH

[IK-1.1 CnocoGeH HaxoauTh, aHATU3UPOBATH U 0000IIATH
TIK-1 Criocoben CTaBUTbD, (I)OpMaJ'II/ISOBBIBaTB u I/IH(bOpMaI_[I/IIO 00 aKTyaJbHBIX pe3yJibTaTax HUCCIIEIOBAHUHN
peniark 3a/1a4u, B TOM 9KCIie pa3padaTeiBaTh U B paMKax TEMaTH4ECKOU obmactu cBoEH
UCCIIEI0BATH MATEMATHYECKUE MOJEIH M3y4aeMbIX |IPO(ECCHOHATIBHON NEATENEHOCTH
SIBJICHU# U IPOIIECCOB, CHCTEMHO aHaJIM3UPOBATh [1K-1.2 CpnocobeH BbIIBUraTh THIOTE3bl, CTPOUTH
Hay4HbIE [TPOOJIEMBI, MOTy4aTh HOBbIE HAy4HbIE MaTeMaTUYECKUE MOJEIN JJisi OMUCAHUS H3Yy4aeMbIX
pe3yNbTaThl SBIIGHUA ¥ TPOIIECCOB, OILICHMBAaTh  KaueCTBO

pa3paboTaHHOIi Mofenu

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

1. PaBHOBecHOe pacmpelereHre MOJIEKyJl MJIeaJbHOro Tasa. Pacnipenenenne MakcBenna u
pacnpenenenune bonbsimana. Pacnipenenenue boze u @epmu. Craructuka ['m66ca. TepmonnHaMuyeckue
BeIMYUHBL. TepMoIMHAMUYECKUE CBOMCTBA MaeanbHBbIX ra3oB. @mykryanuu. PaBHoBecue ¢az. Cnalbie
pacTtBopbl. XUMu4eckue paBHoBecHs. [loBepxHOCTHBIE siBIEeHUS (acopOuus, AecopOIus).

2. VYopyrue cronkHoBeHHs atomoB. [lomHoe u nuddepenunanbHoe ceueHus paccesHus. Heympyrue
cToikHOBeHUs. Penakcamms u oOMeH KonebarenbHON M BpamiarelbHOM sHepruu. Mopens Jlanmay -
Tennepa. Kunetnueckue ypaBHEHMs AJisi 3aCEIEHHOCTH YPOBHeW sHepruu. BeposTHocTu mepexofos,
CeUeHHUs] M KOHCTAHThl CKOPOCTHU MpPSMBIX U OOpaTHBIX mporeccoB. [IoBepXHOCTh MOTEHUUATBHOMN
SHEPIHH I CUCTEMBI 3-X aTOMOB. MeTo nepexonHoro coctosiuus. Heaanabarndyeckue nmpouecchl.

MOHOMOJ'ICKy.]'IHpHBIe pe€aKuuu. MexaHu3M aKTHBALUU MOJICKYIIL. CuibpHBIE CTOIKHOBEHHS U CTYIICHYAaTOC
B036y)KI[eHI/Ie. Craructudueckas MOZACIb MOHOMOJICKYJIAPHBIX peaKHHﬁ.




Tepmuueckuil pacnag IByXaTOMHBIX MOJEKYJ. buMoneKynspHble peakiuy, uaylue depe3 oopazoBaHue
IIPOMEKYTOUHOrO KoMIuiekca. [IpsiMble OMMONEKyIsIpHbIE peaKMK: PUKOLIETHBIM MEXaHU3M, MEXaHU3M
CpbIBa, MEXaHU3M MpsIMOTro BblOMBaHus. Pacnipenenenue 3Hepruu B OUMOJIEKYISIPHBIX pEAaKLUAX.

3. MexaHu3M U CKOpPOCTb XuUMHUYECKOW peakuuu. Kunernmueckoe ypasHenue. Ilopsanox peaxnum.
KoHncranTa ckopocty U 3Heprus aktupaiuu. OJHOCTOPOHHUE U 00paTUMBble peakluy IEPBOTO U BTOPOTO
nopsaka. KuHeTwka peakuuu IepBOro mnopsaka B OTKpbITOM cucreMe. CTalMOHapHBI pPEXUM B
OTKpbITON cucteme. KuHernka cnoxsbIx peakuuil. [locnenoBarenbHble W IapajuIeNIbHBIE IPOLECCHI.
Merton KBa3uCTalMOHAPHBIX KOHLEHTpaluil. JIumutupyromias cragus cIokKHOro rnpouecca.

4. Ponb cpenbl B 3nieMeHTapHOM akrte. Biausaue nuddys3un Ha ckopocTh peakuuu. Kiuetounsiit 2 dexr.
BnusiHue nossipuzaniuy cpeapl Ha 3J€MEHTApHbIE PEAKIUK 3apsDKEHHBIX 4acTull. Ponb auanekTpuueckoi
nocrosiHHoN.  CootHomenue  bpencrena-beeppyma. Peakuum — conbBaTHpOBAHHOIO — 3JIEKTPOHA.
Huddysnonnas Teopus pekoMOMHALMM paJuKaloB B pacTBope. HecraunoHapHas M cTranuoHapHas
KMHETHKa pekoMOnHanuu. PexomOuHaus paaukanbHelx nap. CrnuHoBble 3¢ dextol. [lonspusauus aaep u
AJIEKTPOHOB, 3HAYEHHUE U NIPUMEHEHUE IPPEKTOB XUMHUECKON MOJIPU3ALMK CIIMHOB AJISl PELLEHUs 3a1a4
XMMHUYECKON KMHETUKU. BiMsHME MarHWTHOTO IOJI Ha XMMHYECKHE peakuuu. TyHHenbHbIH 3((deKT B
XUMHMYECKUX peakiusix. Peakuuu nepeHoca 31eKTpoHOB. OCOOEHHOCTH KMHETUKU peakUuil B TBEPAbIX
Tenax. MeToibl MHULIMUPOBaHUSI XUMUUECKUX peakluii B TBEPAbIX Tesax. MeXaHOXUMUYECKUE peaKLny.

5. Karanu3 TBepAbIMH TOBEPXHOCTSAMH. XEMOCOPOLHMS M MEXaHW3Mbl PEaKIWi, MPOTEKAIOIIUX Ha
TBEPBIX MOBEPXHOCTSAX. HrMOMpPOBaHNE M KOHKYPEHIHS peakiyii Ha moBepxHocTH. Karaiurudeckue
3 HEKTHI.

6. 3apoxnueHue, mpoaobkeHHMe U o00pbiB wnenedd. Jlnmua nenu. CKOpOCTh LENHOW pPEaKIMU.
Hepa3sBeTBneHnHbie 1enHbple peakuud. JIMHEHHBIM M KBaJpaTUYHBIA OOpBIB Iienel, oOphIB IeTei Ha
CTeHKax. BnusHue muddy3un Ha CKOpOCTb LIEMHOro mpouecca. MHrubupoBaHue LEMHBIX peaklUi.
Pa3BerBnennsle nensele peakuuu. llpenenbubie siBneHus. [lomyocTpoB BocmiameHeHus. Peaknuum ¢
BBIPOXKJICHHBIM pa3BEeTBICHHEM ILeneil. Peaknum ¢ 3>HEpreTMUecKuM pa3BETBICHHUEM. XUMHUYECKUE
J1a3ephl.

7. CraunoHapHoe M HecranuoHapHoe ypaBHeHue lllpenunrepa. KynoHoBckuit u cnuH - opOUTanIbHbIN
BKJIaJIbI B MOJIEKYJIIPHBIM TraMWIbTOHHAH. AfuabaTtudyeckoe MpuONKeHne M HeaauadaTuuecKasi CBSI3b.
[IpaBuna HemnepeceueHus aanabaTUYECKUX IIEKTPOHHBIX MOTEHIMATIBHBIX IMOBEPXHOCTEH (Ha mpuUMepe
JIByXaTOMHBIX MOJIEKYJ).

8. Jlromunecuennus. Jlmarpamma  Sl6monckoro.  IlpaBmio  Crokca-Jlommens.  AHTHCTOKCOBa
JOMUHecleHIMs. 3akoHbl Basunosa. [lpaBuio 3epkanbHoi cumMerpuu JleBmmua. [IpaBuno Kamia.
VYHuBepcanbHoe cooTHoleHne Kennapna-Crenanosa.

OcHoBHBIC 3akOHBI (oroxumuu. 3akoH Iporryca—/[peiinepa. 3akon byn3ena-Pocko. 3akoH
[Hrapka-DiiHmTeitHa. KBaHTOBBIN BBIXO (JOTOXUMUYECKONU PEAKIIUU.

OcHOBHBIE THIBI (POTOXUMHUYECKHX peakuuil. JIByXKBaHTOBbIE (OTOXMMHUYECKHE peakiuu. KuHeTnka
(OTOXMMHUYECKUX pEaKLU.

9.Temmieparypa, TersioBasi U KyJIOHOBCKas SHEPrHs IUIa3Mbl, 1ebaeBckoe sKpaHupoBaHue. KymoHoBckas
MONPaBKa K YPAaBHEHUIO COCTOSIHMS ra3a.

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

10. Jlunamuka miaa3mbl. [IBmkeHue 3apsHKEHHBIX YAcTUIl B AIIEKTPOMArHUTHOM IoJie, Apei(bl YyacTHII.
Anunabaruyeckre MHBAPUAHTHI, MArHUTHAS JIOBYIIIKA.

l'uaponuHaMuyeckoe onucaHue MiIa3Mbl (YpaBHEHUS MarHUTHOM TuaponnHamMuku). OO00OIIeHHbIN 3aKOH
Owma, npezesnbl NPUMEHEHUs OTHOKUKOCTHOM THIPOJUHAMUKY.

DnekTpocTaTuiyeckiue KojeOaHusT B IJ1a3Me: BBICOKOYACTOTHBIE (DJIEKTPOHHBIE JIEHTMIOPOBCKHE),
HU3KOYaCTOTHBIE (MOHHBIE JIEHTMIOPOBCKHE, HOHHO3BYKOBBIE). Jlucniepcus BOJIH.

11. MarautHas THIpOAMHAMUKA. MarHUTOTMAPOAMHAMHUYECKOE MPUOIIKEHHE, BMOPOXKEHHOCTb U
Qg Qy3us MarHUTHOTO TIOJIS B IJIa3Me.

MaruuTHasi TUAPOJMHAMUKA HICAIbHO TPOBOAALICH MJa3Mbl, alb(BEHOBCKHE M MAarHUTO3BYKOBBIE
BOJIHBI, IPSIMOM CKauOK.

3aryXxaHue€ MarHUTOTMAPOJMHAMUYECKHX BOJH. BOJNHBI B IPOCTPAHCTBEHHO HEOJHOPOJHON ILIa3Me.
CKUHUpPOBaHNE BBICOKOUACTOTHOT'O 3JIEKTPOMArHUTHOTO TOJIS.

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



12. OnexrponuHamuka. YpaBHeHus: MakcBemta. HepenstuBuctckoe mnpuOnuxkeHue, npeodpazoBaHUe
JlopeHua. OneKTpoAMHAMUYECKHE YCJIOBHS 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 3apsKEHHBIX YaCTUL], CTOJIKHOBEHMSI JIEKTPOHOB C aTOMaMH, BO30YyKA€HNE, HOHU3ALUS U
peKOMOUHAITHSI.

Koadppuuument TayHcenna. VYpaBHenue bonbpimana, npuOnmxeHue JopeHTLeBa rasa. IIpouecchbl
IepeHoca B c1ab0MOHN30BaHHOM IJ1a3Me.

15. T'a3zoBbIil paspsn. fIBieHHMs Ha SIEKTpoJax: TEPMOIIEKTPOHHAS, ABTONIEKTPOHHAs W B3PbIBHAA
OMUCCHSL.

ONEeKTpUYECKU TOK B Ta3e: ypaBHEHUS MABIKEHHUS 3JEKTPOHOB M HMOHOB. OTpBIB 3JIEKTPOHHOM
TEMIEPaTypbl B MOJIOKUTEIILHOM CTOJIOE TIIEIOLIEro pa3psija.

DneKkTpudecKuil mpoOoi raza: HOHU3aLMOHHOE YCUJIEHHE TOKA M MPOOOH IJIOCKOTO MPOMEXKYTKA. 3aKOH
[Tamena, npoGoii mpu aTMoc(epHOM 1aBIEHUH.

[TonoxutensHblil CTONO paspsga HU3KOrO aAaBieHUs. JUPQPy3MOHHBIH M KHYICEHOBCKUH PpEXHUMBI,
CTpAaTBhl.

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

MaccoBble ¥ IOBEPXHOCTHBIE, BHYTPEHHHE U BHEITHUE CHUJIbL. 3AKOH COXPAaHEHHs KOJIMYECTBA ABMIKEHUS
U MOMEHTOB KOJIMYECTBA JIBH)KEHMs Ui KOHEYHbIX Macc CIUIOMHOW cpeabl. uddepennuanbHbie
YPaBHEHUS IBUKCHUE U MOMEHTHI KOJIMYECTBA JBH)KEHUS CILIOIIHON CPEbI.

17. IloHaTtue o mapameTpax COCTOSHHUSA, IPOCTPAHCTBE COCTOSHHUM, Ipoleccax U LUKJIaX. 3aKOH
COXPAaHEHHs DHEPIHH, BHYTPECHHsS JHEpPrus. YpPaBHEHHE IIPUTOKA TeIla. Bexrop moTroka Teruia.
JuddepeniranpHble ypaBHEHHs SHEPTUHM U IPUTOKA TeIUIa. 3aKOH TEIIONPOBOAHOCTH Dyphe.

18. Monenb uneanbHON XUAKOCTH. YpaBHeHMs Oiiepa. IlosnHble cucTeMbl ypaBHEHUH Ul Ml€albHON
HEC)KUMAEMOH U CKUMAEMOM )KUIKOCTe. HadallbHbIE M TPaHUYHBIE YCIIOBUS.

Monenb BsI3KOW KUAKOCTH. JIMHEHHO-Bs3Kash (HBIOTOHOBCKAs) XUAKOCTh. YpaBHeHHs Hambe-Crokca.
[TomHble cuUCTEMBl ypaBHEHUW JISI BSI3KOM HEC)KUMAEMOM M CXXKAMaeMou xkujkocteil. HauanbHble n
rpaHu4HbIe ycloBUs. Jluccumanus 5SHEprud B BA3KOM TEIJIONPOBOAHOM >KMAKOCTH. JlamuHapHOe
NBUKCHUE HEC)KMMaeMOW  Bs3KoW o kuakoctd. Teuenus Kysrra wu  Ilyazeina.  [uddysus
Buxps.JlaMuHapHbli morpaHuyHbIl  crmod. 3amada  bnasuyca. WHTerpajbHble COOTHOIICHHS U
OCHOBAaHHBIE HAa WX HCIIOJIb30BaHUM TPHOIMKEHHBIE METOJbI B TCOPHUH JIAMHUHAPHOTO TOTPAHHUYHOTO
cios. SIBjeHue oTphiBa MOrPAHUYHOIO CJI0s. YCTOMYMBOCTD MOTPAHUYHOIO CIIOSI.

19. TypOynentHocts. OmnbiT PeifHonbaca. YpaBHenus Peiinonbaca. TypOyneHTHBIM nepeHoc Teruia |
BeiecTsa. llomysmnupuueckue teopuu TypOyiaeHTHOCTH. [Ipoduiab ckopocTH B IOTPaHUYHOM CIIOE.
Jlorapudmuueckuit 3akon. Ywucno Peiinonbiaca, uncno Maxa, uncno Kuyacena. Pexumbl TeueHuid u
XapaKTepHbIE OCOOCHHOCTH.

20. CoorHoleHHsI Ha pa3pelBax W UX Kiaccupukanus. YiaapHele BoOnHbL. Anuabara [roronmuo.
HeBo3MOXXHOCTH CyIIeCTBOBaHHMSI YAApHON BOJHBI Pa3pex eHUs B BEIIECTBE C HOPMAJIbHBIMU CBOWCTBAMH.
CrpykTypa ¢poHTa yaapHbIX BOJIH B razax. Ckauok yruioTHeHus. Poib BSA3KOCTH U TEIUIONPOBOAHOCTH B
00pa30BaHUM CKauyKa YIJIOTHEHHs. PelakcalMOHHBINA CIIOH. YaapHble BOJHBI B ra3e C 3aMeIJICHHBIM
BO30YKJICHHEM HEKOTOPBIX CTerneHel cBoOobl. Bo30yxaeHne MonekysipHbIX Kojaebanuil. Jluccounarus
JIBYXaTOMHBIX MOJIEKYJ. YOapHble BOJHBI B Bo3nyxe. VoHu3anus. YaapHble BOJHBI B ILIa3Me.
[Monspu3zanus ra3mMbl 1 BOSHUKHOBEHHE JIEKTPHUUECKOTO TOJIS B YIAPHOU BOJIHE.



21. Jlyuuctslii TemnooOMeH Bo (poHTe ynapHoil BonHbl. KauecrBeHHas kaptuHa. IlpubGmmxeHHas
(dopMynupoBKa 3ajaud O CTPYKType (poHTa. YaapHas BOJHA JOKPUTHUYECKOM M CBEPXKPUTHYECKOM
aMIUIUTYbl. YapHas BOJIHBI NPH OOJIBLIMX IUIOTHOCTH 3HEPTUU U JABICHUM H3JIyuy€HUs. YpaBHEHHE
IIepeHoca TEeIIOBOro u3iaydeHus. (DEeHOMEHOJOTMYeCKHHM BBIBOJ YPAaBHEHHUs IIEPEHOCA H3IIyYEHHS.
OOume u yactHele popMynupoBku. PopMallbHOE pellIeHUe YpaBHEHUs nepeHoca. [ paHnyHble ycnoBus,
dopmynupyemble A ypaBHEHHs IepeHoca H3iydyeHus. dDeHOMEHOJOrM4ecKoe BBEJIEHHE KBAHTOBBIX
MOHATUH B T€OpUIO NepeHoca uznydeHus. Koapduunents! OifHmTeiiHa. CBs3b MEXTY KOXPPHULIMEHTaMU
OHHIITENHA.

22. TeyeHus ¢ TUNEP3BYKOBBIMM CKOPOCTAMHU. 3aKkoH conpotuBieHus Hptortona. [IpubnmkeHHbIe METO/IBI
OLIEHKH TEIUIOBOIO IIOTOKAa HAa IMOBEPXHOCTH TeEJN, ABMKYIIUXCS C BBICOKMMH CcKopocTsimu. Popmyna
Ossa-Pupgaenna. IlonmHass cucteMa ypaBHEHHM MAarHWUTHOW Ta30BOM JUHaMUKUA. DopMylIHpoBKa B
00061eHHoM Bue. PopMyIupoBKa MOTHOCTbIO KOHCEPBATUBHOM CHCTEMBI YPaBHEHHH.

23. TunuyHble pa3psAasl B MOCTOSHHOM JJIeKTpuyeckoM mose. Knaccudukanus pa3psaIHbIX MPOIECCOB.
DneMeHTapHble IPOLECCHl U JIEMEHThl pa3psAHbIX MpoueccoB. CTOIKHOBEHUS 3JEKTPOHOB M MOHOB C
aToMaMH, MOJEKylaMu U Apyr ¢ ApyroM. [lpeild, sHeprus u nuddy3us 3apsyKEHHbIX YacTHUIl B
noctostHHOM 1one. OOpa3oBaHue M TUOENb 3apsHKEHHbIX uacTHll B rasze. Cucrema ypaBHEHUN
auppy3noHHO-IpeiipoBoil  Momenu ra3oBoro  paspaga. [paHuuHble  ycioBUS.  3aMbIKarOLIME
COOTHOILEHUS. DJNEKTpPOJUHAMMUYECKasl CTPYKTypa TICIOLIEro paspszaa. B3aumopelcTBue 3IEKTPOHOB
MOHU30BaHHOTO ra3a C MEPEMEHHBIMU NIEKTPUYECKUMHU IOJISAMU U JJIEKTPOMArHUTHBIMU U3IIyYECHUSMH.
BpICOKOUACTOTHBIN €EMKOCTHOM pa3psii.

24. YucneHHbIEe METO/IbI B MEXAHUKE CIIJIOLIHOMN cpeibl. OCHOBHBIE CBOWCTBA KOHEYHO-PA3HOCTHBIX CXEM.
Annpoxkcumanusi, yCTOM4UBOCTb, CXOOUMOCTb. Uuciio Kypanra. SIBHbIe U HESBHBIE CXEMBI.

25. Tumbel KOHIEGHCUPOBAHHBIX Cpell: MEPUOIUYECKHE CHCTEMbl (KPHCTAJUIbI), HENEpUOIUYECKHe
CHCTEMBI, CHCTEMBI, COUETAIONIMe MOpAIOK U Oecrnopsanok. [IpHHLIHMIBI CTPOEHUS TBEPAOIO Te-Jia:
OMMKHUM U JAbHUHN TOPSIIOK, MJIOTHBIE YIIAKOBKH, BaJICHTHBIE YIIAKOBKH.

26. CTpykTypa U CHUMMeETpUs B KpUCTa/UIaX. BIKHUN W JanbHUN MOPANOK, (YHKLIHS paguaIbHOTO
pacmpeneieHus 4acTUl], MPOCTPAHCTBEHHAs KOTEPEHTHOCTh. TpaHCisuuu. DineMeHTapHas suyeiika u
6azuc. ToyeyHas M mpocTpaHCTBeHHass cumMmeTpus. [IpenenvHbple Tpynnbl cuMMmeTpud. [lpuHIUN
cummetpun Kropu. Tumsl mpocTpaHCTBEHHBIX pemieToK. [IpHHIMIBI TUIOTHON U BaJIGHTHOW YIAKOBOK.
Wupexcsl Mumnepa. ObparHas penieTka U MeXIIJIOCKOCTHBIE paccTosiHUsL. 30HbI bpuimtosHa..

27. Tunsl cBA3€ll B KpUCTa/UIaX. OHEPrusi XUMHUYECKOM CBsA3M. KpucTamiabl HMHEPTHBIX Ta30B.
[Ipoucxoxnenue cun Ban-nep-Baanbca — Jlonpona. Ilpupoma cun orrankuBanus. lIpuanun Ilaymuy.
[Torenuuan Jlenapaa-Jl>xonca. MlonHble KpucTaiuisl. JHeprusi Manenynra. Merton siaueexk DBbeHa. MeTon
OBanbaa. OObeMHBIH MOIYIb YIPYrOCTH KyOMYECKHX KpUCTAJIOB. DHEpPrus CBsI3U KOBAJIECHTHOTO
kpuctamia. Ilomumopdusm. CreneHb HOHHOCTH CBSI3M B KpHCTajulax OHHAPHBIX COETUHEHMU.
Merannuueckasi CBS3b U €e 0COOCHHOCTH. DHEPrus CBA3M MeTauloB. KpucramioxuMiuueckre aToMHbIE U
HOHHbIE paauychl. Kpucramisl ¢ Bo-IOponHbIMU CBs3siMH. llpupoga BOJOpOOHON CBsI3U U ee
ocobenHoctH. Poct kpucramioB. TexHomoruum cuHTe3a OOBEMHBIX, IUICHOYHBIX U OJHOMEPHBIX
KpHUCTaJUIOB.

28. ®oHOHBI U KoJeOaHusl peuIeTKH. YIpyrue cBoicTBa KpucTauioB KBaHTOBaHME 3HEPruu KosieOaHMi
aToMOB pemieTkd. KBasuummysbc. 3aKOHbI COXpAaHEHMsI SHEpPruM M ummyibca. Ksaszumynpyras cuna.
CunoBele mocrosiHHble. KomeGanust omgHomepnoil 1nemnouku. llemouka c¢  6asucom. KonebGanus
TPEXMEPHOTO KpHUCTallla B TapMOHUYECKOM MpuOnmxeHud. KBantoBaHue sHepruu kojieOaHUIl aTOMOB
pemetku. KBazunmmyibce. 3aKOHbI COXpaHEHUS! SHEPTUU U UMITYJIbCA.

Omnpenenenue TeHsopa Aepopmanuil. TeH30p MEXaHUUECKHX HAIMPSDKEHHUH, €ro BHYTPEHHSISI CAMMETPHSI.
3akoH ['yka myis aHM3O0TPONHOW CIJIOMIHOW cpefbl. [locTosiHHBIE ynpyrod MOAATIMBOCTH W yHpPYrou
KECTKOCTH. DHeprus ynpyroi nedopmanuu. TeH30p YHIpyrux MoAyled ajisi KyOM4YecKoro KpHcTalia.
OOBbeMHBIN MOAYAb YIPYTOCTH U YIIPYTHE MOCTOSHHBIE KyOHMUECKOro KpHCTaula. YpaBHEHUE BUKECHUS
yIOpYyroi aHU30TPOMHON CIUIOMIHOW cpeabl. THMBI ynpyrux BOJH M 3aKOH JUCHepcHH (DOHOHOB B
KOHTHUHYaJbHOM MPUOIIKEHUH. DKCIIEPUMEHTAIbHOE ONPEIeIEHUE YIPYTUX MOCTOSHHBIX.



29. TemnoeMKOCTh OUINIEKTPUYECKUX KpucTaiioB. CBoicTBa IuANEKTpUKOB. TemmeparypHas
3aBHCHMOCTb TEIUIOEMKOCTH TBepbIX Tei. 3akoH [ronmonra-IItu. @dyuknus pacnpenenenus Ilnanka mis
(¢oHoHOB. Mozens DiHIITEHHA TEII0eMKOCTH TBEpABIX Tell. [InoTtHoCcTh Mon. Lukinnueckue rpaHuyYHbIE
ycnoBust bopna-Kapmana. Ilpubnmkenue Jlebast u Teopust TEIUIOEMKOCTH TBEpAbIX Tenl. Temmneparypa
JleOasi. AHrapMOHM3M KoJeOaHUIl peleTKy, TeII0BOE pacIiupeHNne U TEIUIONPOBOAHOCTh TBEPABIX TEIl.
Makpockonuueckoe ekrpuuyeckoe mnose. [lomapuszanms. J(uonexkTpudeckas BOCHPUUMYHMBOCTD.
Judnexrtpudeckas npoHunaeMocTs. JlokansHoe nose. Ilone Jlopentna. MexaHusmsel NOJSIpU3allMA B
KpUCTAJUIaX C PA3JIMYHBIMM TUIIAMHM XMMHYECKHX CBA3ed. YpaBHeHue Kitaysmyca-Mocorru-JlopeHTna.
DNeKTpOHHas MOJSIPU3yeMOCTh. B3anMoneicTBre 2IEeKTPOMarHuTHBIX BOJIH C MOHHBIMHM KPUCTAJUIAMU B
uHpakpacHo obOnactu cnekrpa. Ilomepeunsie W MpoaobHBIE ONTHYECKHE (OHOHBI. [lONSPUTOHBI.
Nonnas mnomspuzyemocts. CootHome-uue Jlugnena-Cakca-Temnepa. OpueHTanMoOHHAsE JUIOJIbHAS
nojsipusyemMocts. Jluanexrpudeckas penakcauus. YpaBHeHue Jlebas. KommiekcHast auanexkrpuyeckast
IIPOHHULIAEMOCTb. TaHIeHC QUAIIEKTPUYECKUX NOTEph. J(MANEKTpUUECKUE NOTEPU IPH PA3IMYHBIX THIAX
nonsipuzanuu. CerHero-, MUPO- U IMbE30NIEKTPUKU. DJIEKTPOCTPUKLUSA. [IpuMeHeHHus KpUCTaIOB —
aKTUBHBIX JMIEKTPUKOB B (QyHKuHoHanpHOW CBY MHKpO3sIEKTpOHUKE, aKyCTONIEKTPOHHUKE,
IIbE30TEXHUKE, aKyCTO- U JJIEKTPOOITUKE U CEHCOpax.

30. DOuepretnueckass 30HHas cTpykrypa. Mogens Kponunra-Ilennn. Mopenb noyt CBOOOIHBIX
anexktpoHoB (IIC3). udpakuus bparra s 30eKTpOHOB Ha TIpaHMLE 30HBI bpuinitosHa. 30HbI
paspeleHHbIX U 3ampeleHHbIXx sHepruilt B Mmozxenu [1CO. Teopema bnoxa. BomHoBoe ypaBHEeHME [uis
JJIEKTPOHA B II0JI€ NEPUOJUYECKOro IOTEHLHa a. OHEPreTUYECKHH CIEKTp COCTOSIHUH CHIIBHO
CBSI3aHHBIX IEKTPOHOB (OLIEHKAa METOJIOM JIMHEHHONW KOMOMHAIMKM aTOMHbBIX opOuTaineil). DddexTuBHas
Macca M IMIMpUHA pa3pemeHHoil 30HbL.. CxeMa mnpuBefAeHHBIX 30H. OCOOEHHOCTHM HA TPAHMIIE 30HBI
bpummrosna. Uueno sHEpreTHd4ecKux ypoBHEM B 30HE. MeTaiibl, MOIYyMETAUIbl, IHUIEKTPUKU H
IIOJIyTIPOBOJIHUKHY C TOUKH 3peHus 3anoyiHeHus 30H. CtpoeHue nosepxHoctu depmu. D¢ dexr ne 'aasa-
Ban Anbdena. Dnekrponsl U Ablpkd. Pusndeckas MHTeprnpeTanus 3pHEeKTUBHON MacChl.

31. IomynmpoBoguuku. CoOCTBEHHBIE IOJYNPOBOIHUKU. 3ampelieHHass 30Ha. POTONPOBOAUMOCT.
[Ipsimble ¥ HempsiMble Mpolecchl mnonomeHus: ¢ortoHoB. [lpelidoBas ckopocTb. I[1oaBMKHOCTB.
Konnenrpanus »1eKTpoHOB (IBIPOK) B 30HE MPOBOAMMOCTU (BAaJIGHTHOM 30HE). 3aKOH ACHCTBYIOLIUX
Mmacc. Bonopoponono6Hast moznenb. JIOHOpHBIE M aKLENTOPHBIE MPUMECH. DJIEKTPOHHAs U JbIpOYHast
IpoBOAUMOCTh. TemmnepaTypHas HOHM3alMs IPUMECHBIX LEHTPOB. MeToabl OIpeneieHns 3Haka
HOCHTEJIEH TOKa B MOJYyNpoBoaHUKaX (3¢ ekt Xoiaa, TepMOAIEKTPOABIKYIIAs cuia). TemneparypHas
3aBHUCHMOCTb IPOBOAMMOCTH B IPUMECHOM HOJIYNpPOBOAHUKE. lIpuMeHeHMs NONynpOBOAHUKOB B
MHUKpPO3JIEKTPOHUKE, WH)XXEKIMOHHBIX JlazepaX, (OTONpHEeMHHUKaX M INpeoOpa3oBaTensix COIHEYHON
JHEPruu, CEHCOpax.

32. JledexTsl KpucTaUIMUECKON CTPYKTYpbl. Bakancuu: nedexrsl no llorrtku, aedexrsr no dpenxerto.
Tepmonunamuueckoe paBHoBecue U au(py3uss TOUEUHBIX AEPEKTOB. DHeprus axTuBauuu. VoHHas
IPOBOAUMOCTb. lleHTpsl OKpacku B MOHHBIX Kpuctamiax. llpomecchl ynopsaoueHus B cILjaBax.
Hucinoxanuu. Bexrtop broprepca. I'panunbsl 3epeH. BiusHue OUCIOKaMOHHOW CTPYKTYpbl Ha
MEXaHUYECKHE CBOMCTBAa KpPHUCTAUIOB M CIulaBoB. KpuBas aeopmanuy pacTsDKeHHs. YIPOUHEHHE.
be3aucnokanmoHHbie KPUCTAIIIBI (YCBI).

33. HuskoremmnepaTypHas M BbICOKOTEMIEpAaTypHas CBEPXIPOBOAUMOCTb. KCIEPUMEHTAJIbHbIE
PE3YyNbTaThI 10 HU3KO- U BBICOKOTEMIIEPATYPHOI CBEPXIIPOBOIMMOCTHU. Pa3pyIieHne cBepXnpoBOAUMOCTH
MarHuTHeIM nosneM. MneanbHbiil quamarnetusm (3¢ ekt MeiicHepa). TeroemkocTs. DHepreTudeckast
menb. Temneparyprnoe noBenenue npoBogumocTd B BTCII. Ilonsitue o Teopuu CBEpXIPOBOAUMOCTH
bapauna-Kynepa-puddepa. Idbdexr [xozedcona. I'mnoresst o mpupone BTCIL Ilpumenenus
CBEPXIPOBOAHUKOB B KPUOBJIEKTPOHHUKE U AIIEKTPOIHEPIETUKE.

34. Iudpdysus u camonuddysus B kpuctamnax. deHomeHonorumdeckas teopus audpdysuu. Ilotok
BeniectBa. Ilepsoiil 3akoH ®uka. Kospounuent auddysuu. Annzorponust koddpduunenta nuddysuu.
3akoH AppeHuyca. OHeprus axkTHBAallMU. YpaBHEHHE HeINpepbhlBHOCTU. Bropoil 3akon ®duka.
IToBepxHoctHast auddysus u nuddysus no rpanuuam 3€peH. Oddexr Kupkenpama. PeakrtuBHas
mudysus. Bocxopsimas nuddysus. Atomuas teopust 1updysuu.

35. Teepaple pacTBOpPbl M CIUIABbl. TBEpIble pPACTBOPBI 3aMEUICHUS, BHEAPEHHUS W BBIYUTAHUS.
PasmepHsbiit u BanieHTHBIN (akTopsl. [IpaBuno Berapnma. HeorpanndyeHHas B3aumMHasi paCTBOPUMOCTh B
TBEPAOM COCTOSHUU. Ommupudeckue npaBuna FOm-Pozepu. YmnopsipoueHHble TBepible pacTBOPBIL.
PaBHOBecHBIE 11 MeTacTaOUIILHBIE TBEPAbIE PaCTBOPHL. Pacman TBepAbIX pacTBOPOB.



36. da3oBble IpeBpallleHUs] B TBEPIOM COCTOSHUU. YCTOWYMBOCTb COCTOSHUS K MaJIbIM (PIYKTyalUsIM.
I'omorennble u rereporeHHble mnpespaieHus. be3nuddysnonnsie u audpdy3uMoHHBIE IPEBpAILCHUS.
Crpykrypa Mex¢a3zHoil rpanHunsl. KorepeHTHas, NOJYKOT€peHTHass M HEKOTepeHTHas Mex(a3Hble
rpaHuipbl. Jlucinokauun HecooTBETCTBHs. OCHOBHBIE 3aKOHOMEPHOCTHM paclaja TBEPHAbIX PacTBOPOB.
CrnuHopaneHbld pacnaz. JluarpamMma cOCTOSHUI ¢ KymosioM pacnaja. MapTEeHCUTHOE IpeBpalleHHUE.
AJUIOTpPOIIHBIE IIPEBpAIllCHHs. YIOPSAJOYEHUE AaTOMHO-KPUCTANIMYECKONM CTPYKTyphl. lM3MeHeHue
¢u3nyecKkux CBOICTB NpH ynopsaoueHuu. KOHIEHTpalMOHHOE W TeMIlepaTypHOE pa3ynopsIodeHHUE.
IIpencrasnenue o OnuxkHeM nopsake. CTeneHpb OIMKHETO MOPSIKa.

37. AmopdHoe cocrosHue BemiecTBa. MeToasl mosyueHHs aMoOp@HbIX MartepuanoB. CTekiIOBaHUE.
dusnyeckue cBoiicTBa aMOp(HBIX MOTYNPOBOAHUKOB. MeTtamnueckue crekia. [Ipumenenne amopdHbIx
MmarepuanoB. CTpyKTypa aMOp(HBIX BELIECTB.

38. JKupkue xpucramuiel M IUieHKd. Kiaccuukanms KMIKUX —KPHUCTaJIOB: HEMaTHYECKHE,
CMEKTHYECKHE, XoJlecTepuueckue. XHUMHUUecKas Ipupoja o00pa3oBaHMs KHJIKOKPHCTAIIMUECKOIO
COCTOAHMA. Mar"urHele, IUAIEKTPUYECKHE M ONTHYECKHE CBoWcTBa. IIpakTHueckoe NpUMEHEHHE.
OnuTakcuaibHble cIou. MexaHu3M U KMHeTHKa (popMHpOBaHUs ci10eB U MIeHOK. [lonukpucrammyeckue
IUIEHKH TOJTyTIPOBOHUKOB U METAJIJIOB. AMOpP(HBIE TUIEKTPUUECKUE MIICHKH.

39. Kparkuii 0Kjigaq O MOCTABJICHHOW 3a/iau€ W OCHOBHBIX pe3ylibTaTax Hay4YHO-HCCIIEIOBATEIbCKOM
paboTHI.

4. TlopsiioK coa4Yu rocy1apcTBEHHOIO K3aMeHa

K rocynapcTBeHHOMY »3K3aMeHy [0 HalpaBJIeHUIO (CHELMaIbHOCTH) IIOATOTOBKH JOIyCKaeTcs
o0y4Jaromuiics, B MOJHOM OObEME BBINOJHUBLIMKM yueOHbIN IUIaH 00pa3oBaTelIbHON NMPOTrpaMMbl U HE
UMEIOIINN aKaJIeMUYECKUX 3a/10JKEHHOCTEH.

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

B »sk3amMeHalMOHHOM OuieTe /Ba TEOPETHMUYECKHX BOIpOCa M3 HpeAcTaBleHHbIX B mnporpamme I'MA
BoINpocoB. OOyuaromemMycsi B KauecTBE TPEThEro BOIpoca TakxkKe MPeAaraeTcs caenaTh KpaTKui JoKIaj
O TIOCTaBJICHHOW 3ajaue U JOCTHTHYTBIX pe3ylbTaTaXx CBOE€H HayyHO-MCCIIEA0BATEILCKON pPaboTHI,
BBITNOJIHAEMOM B paMKaX IPOU3BOJCTBEHHOHN NPAKTHKU.

ITocne 3aBepumieHuss yctHoro orBeta wieHbl ['DK MoOryr 3ajgare AONOJHUTEIbHBIE M YTOUHSIOLIUE
BOIIPOCBI.

ITponoIKUTEIPHOCTD TOCYIaPCTBEHHOTO DK3aMEHA COCTABIISAET:

- BpeMs Ha IOATOTOBKY Mo 6uiery: 40 MUHYT

- BpeMs olpoca 1o 6unery He Oosee 60 MUHYT, BKJIOUas BpeMsl Ha JOKJIAJ M 0OCYXJIEHHE BOIIpOca O
pe3ynbTarax Hay4HO-HMCCIEeI0BaTelbCKOM pabdoTel. Bpems, oTBoauMoe Ha JOKIajg IO pe3ylbTaraM
Hay4HO-HUCCIIE0BATEIICHKOM PabOThl HE AOJKHO IpeBblaTh 10 MUHYT.

Bo BpemMs mNOArOTOBKM K TEOPETUYECKUM BOIpOCcaM OWJIETOB HE pa3peliaeTcss I0JIb30BaThCs
KOHCIIEKTaMH, JINTEPaTypol, KOMIbIOTEpAaMH M JIp. 3JIEKTPOHHBIMH YCTPOMCTBAMM C BBIXOJOM B CEThb
"NnTepuet", TenedoHoM. B nporiecce moAroToBKH K OTBETY IK3aMEHYEMOMY Pa3perIIaeTcs MoIb30BaThCs
nanHou mporpamMmoin I'MA. Bo Bpems oTBeTa Ha BOIPOC O Pe3yabTarax HAay4YHO-HCCIIEN0BATEIIbCKON
paboThl paspeniaeTcs MCIOJIb30BaTh 3apaHee IOJArOTOBJICHHYIO NPE3EHTALUI0 Ha IUIaKaTax, B BHUJE
pa3gaToyHOro MaTepuana Wil Ha KOMIIbOTepax.



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

AynuTopust Ajs NPOBENEHMS KOHCYJIbTallMi M aTTeCTAl[MOHHOTO MCIIBITaHUS, OCHAILEHHas pabouyuMu
MecTaMH  JIsl  OOydaroluxcsi M TOCYJapCTBEHHOM  3K3aMEHAlMOHHOM  KOMHMCCHH, JIOCKOH,
MYJIBTUMEIUNHBIM 000PYI0BAaHUEM.

6. IlepedyeHb peKOMeHAYeMOM JIMTepPaTypbl

OcHoBHas nureparypa
1. IlonroroBka u 3ammTa OakagaBpCKO pabOTHI, MaruCTEPCKOW TUCCEpPTAIMM, TUILIOMHOTO MPOEKTa
[OnexkTponnblii pecypc], yde6. mocobwe / 0. H. HosukoB. — CII6., Jlams, 2019.— URL:
https://e.lanbook.com/book/122187 (nara obpamenus: 29.01.2021). - [Tonubrit Teker (Pexxum poctyma :
u3 cetu MOTU / YnaneHHsbIid 10CTYyII)
2. ®usnueckas XUMHs [DNeKTpoHHBIN pecypce], yueb. nocodbue / B. B. Cupunos, A. B. CBupunos. —
CII6., Jlamb, 2016.— URL: https://e.lanbook.com/book/87726 (mara o6pamenus: 29.01.2021). -
[Tonnslit Texer (Pesxum noctyna : u3 cetu MOTU / Vnanennslii noctyi)
3. MonekynsapHas pusuka [DnexkTpoHHbIi pecypc], yued. mocooue / A. K. Kukoun, U. K. Kukonn. —
CIIG., Jlanb, 2008.— URL: https://e.lanbook.com/book/185 (mara obpamenus: 28.01.2021). - TTomHbrii
tekcT (Pesxxum nocrtyma : u3 cetu MOTH / YnaneHHsIid 10CTyI)

JlononHuTenbHas IUTepaTypa
1. HUckyccTBO mucarh HaydHblE CTaTbd, HaydHO-IIpakTHueckoe pykoBoactBo / E. 3. MelnuxoB. —
Honronpynusiii, Muremnext, 2020.— URL: http://books.mipt.ru/book/301312 (nara oOpateHus:
18.12.2020). - ITonnslit Texet (Pexxum noctyna : u3 cetu MOTU / Vnanennsiii nocty)
2. MonekynspHast ¢u3uKa ¥ TepMOAMHAMUKA B BOIIpOCax M 3ajadax [DNEKTpOHHBIM pecypc], yueo.
nocobue / I. A. MuponoBa, H. H. bpannr, A. M. Canenxuii. — CII6., Jlans, 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 TE€Mbl MaTeMaTHYeCKHX JAWCUUIUIMH, BXOJSIIME B TMPOrpaMMy YCTHOW  4YacTu
TOCY/IapCTBEHHOTO 3K3aMEHa, MCHOJIb3Yys MPHU HEOOXOJMMOCTH KOHCIEKTHI JIEKIUN M PEKOMEHIYeMYIO
nuteparypy. [locne moBTOpeHHs KaKAOW TeMbl 00ydarouleMycsi PeKOMEHIYeTCsl KIIIOYEeBBIE MOMEHTHI
(popmynupoBku, ompeneneHus, (Gopmysibl) ©0e3 HCIONb30BaHUS JIUTEPATYphl W BCIOMOTaTENbHBIX
cpencts. Ecnu 5T0 He ynaercs, TO peKOMEHIyeTCs TOBTOPUTH TaHHYIO MIPOLEAYDY.

JIns TOATOTOBKM OTBETa HAa BONPOC MO TeME Hay4YHO-HCCIENOBATENbCKOM paboOThl PEKOMEHIYeTCs
MOJITOTOBHUTH MPE3EHTALNIO Ha 4-6 C1aii0B.

8. MeTonuka u KpUTEPUH OIIEeHKHU TOCYIaPCTBEHHOT0 IK3aMeHa

Pe3ynbraThl cliaun rocyJapCTBEHHOIO 3K3aMEHa OINpPENENSIIOTCS OLEHKAMHU «OTIMYHO», «XOpOLIO»,
«yIOBJIETBOPUTEIBHO», «HEYJOBIETBOPUTEILHO». OLIEHKH «OTIIMYHO», «XOPOLIO», «yAOBIETBOPUTEIHHOY
O3Ha4aroT yCIEUIHYIO cAady TOCYIapCTBEHHOTO IK3aMeHa.

Kputepun o1ieHOK rocyaapcTBEHHOIO SK3aMEeHa!

omn4yHO (10) — nmpaBUIIbHBIN, YETKUI U yBEpEHHBIN OTBET HAa TPHU BOIIpOCa OuieTa U JOMOJIHUTENIbHBIE
BOIIPOCBHI;

ominyHO (9) — AaHbl NpaBWIbHBIE OTBETHl HA TPU BoNpoca OujieTa MU JONOJIHUTENIbHBIE BOIPOCH! C
HE3HAUNTEJIbHBIMU HETOUHOCTSIMH;

OTINYHO (8) — aHbl OTBETHI HA TPU BOIpOcCa OuieTa M JONOIHUTEIbHBIE BOIPOCH! NOCIE HEOONIBLINX
UCIPABICHUN U HABOJALIMX BOIPOCOB IK3aMEHATOPOB;

xopomo (7) — maHbl OTBETHl Ha TpU Bompoca Owuiera, HO HET BEPHOTO OTBETa Ha OOUH U3
JIONIOJTHUTEIbHBIX BOIIPOCOB;



Xopomo (6) — €CTb HEAOUYCThI B OTBCTC HA OAMWH U3 BOIIPOCOB Ounera U HET BCPHOT'O OTBE€TA HA OAUH U3
JAOIMOJIHUTCJIbHBIX BOIIPOCOB;

Xopomo (5) — €CTb HCOOYCThI B OTBCTAX HAa TPH BOIIPOCaA ouera ¥ HET BEpHOI'O OTBETAa HAa OOUH H3
JAOIMOJTHUTCIIBHBIX BOIIPOCORB;

YAOBJIICTBOPHUTCIILHO (4) — €CTb HEAOUYCThI B OTBCTAX HA TPU BOIIPOCaA Ouera WM HET OTBETA HU HA OJIMH
U3 OOINOJIHUTCIIbHBIX BOIIPOCOB;

YAOBJIETBOPUTENBHO (3) — HET OTBETa Ha OJMH U3 BOIPOCOB OMIJIeTa, HO €CTh OTBETHI HA IONOJIHUTEIbHbBIE
BOMPOCHI (BOSMOXKHO C HEIOUETAMH);

HCYIOBJICTBOPUTCIILHO (2) — HET OTBC€TAa HAa OAWH HJIM ABa U3 BOIIPOCOB Ounera U Ha JOINIOJTHUTCIJIbHBIC
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

Jliist 0Oy4aromumxcsi U3 4rciia MHBAINIO0B TOCYIapCTBEHHAs UTOTOBAsl aTTECTALUs MPOBOAUTCS C YUETOM
O0COOEHHOCTEN MX MCHUXO()HU3UYECKOTO Pa3BUTHS, UX HHIAUBHAYAIbHBIX BO3MOXXHOCTEH W COCTOSHHUS
3I0pOBbS (Hajiee — MHIMBUIyaJIbHBIE OCOOCHHOCTH).

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

— IIPOBEJIEHUE TOCYIapCTBEHHOW UTOTOBOM aTTeCTaluy Il MHBAJIUIOB B OHON ayAUTOPUU COBMECTHO C
O0y4arolMUMUCs, HE MMEIOIIMMHU OrPAaHUYEHHBIX BO3MOXHOCTEH 3]I0pOBbs, €CIM 3TO HE CO371aeT
TPYAHOCTEH 1)1 00ydJaromuxcst mpu npoxoxacHuu [ 1A

— NPUCYTCTBUE B AyJUTOPUU ACCHCTEHTA (ACCHUCTEHTOB), OKAa3bIBAIOILEr0 OOYyYaIOIMMCS HHBAJIUAAM
HEOOXOAMMYI0 TEXHMUYECKYIO MOMOUIb C YYETOM HX HMHIUBHAYaJIbHBIX 0COOEHHOCTEN (3aHATh pabouee
MECTO, NePEABUTATHCS, IPOUUTATh U 0POPMUTH 3a1anue, odmarses ¢ wieHamu ['IK);

— I0Jb30BaHHE HEOOXOAMMBIMH OOYyYaroIIMMCS HHBAJIMJIAM TEXHUYECKUMHM CpEACTBaMHU IIpU
npoxoxaeHuu I'A ¢ yueTom X MHIAMBUIYaIbHBIX OCOOEHHOCTEH;

— obecrnieyeHre BO3MOXKHOCTU OECHpEensTCTBEHHOIO JOCTyla OOy4arolUXCs MHBAJIMWIOB B ayAUTOPHH,
TyaJIETHbIE U JAPYyTUe MOMEIEHHs, a TAKXKe UX NPEObIBaHNS B yKa3aHHBIX TOMELICHUSIX.

10.2. Tlo nMCbMEHHOMY 3asiBIEHUIO OOY4YaroLIErocsi HMHBAJIMAA MPOJODKUTEIBHOCTh BBICTYIUICHUS
o0y4JaroIerocs Mpu 3aliuTe BbITYCKHONW KBaTM(UKALMOHHONW paboThl — HE Oosee 4eM Ha 15 MUHYT.

10.3. OOyuaromuiicss WHBaJIM] HE TMO3[HEE, YeM 3a 3 Mmecsua a0 Hayana npoBeneHus [MIA momaer
MMCbMEHHOE 3asBJIEHUE O HEOOXOTUMOCTH CO3[aHUs JJIsi HErO CIEHAJIbHBIX YCIOBUN MPH MPOBEICHUN
rOCyJapCTBEHHBIX AaTTECTAMOHHBIX HMCHIBITAHUNA C yKa3aHHEM OCOOEHHOCTEH ero Mncuxo(u3nuecKoro
Pa3BUTHsI, WHIWBUIYAJTbHBIX BO3MOXKHOCTEH U COCTOSHHUS 370poBbsi. K 3asBIeHHIO TMpUIIAraroTcs
JIOKYMEHTBI, TOATBEPKAAIOIINE HaJuuhe y OOydaromierocss WHAMNBUAYAIbHBIX OCOOCHHOCTEH (mpH
OTCYTCTBUU YKa3aHHBIX JOKYMEHTOB B IUPEKIIMU UHCTUTYTA).

B 3asBrnenun oOyuaroniuiics ykasbiBaeT Ha HEOOXOIUMOCTh (OTCYTCTBHE HEOOXOIMMOCTH) MPUCYTCTBUS
acCHCTEeHTa Ha TOCYIapCTBEHHOM aTTECTAllMOHHOM HCIBITAHUM, HEOOXOIUMOCTh (OTCYTCTBHE
HEOOXOAMMOCTH)  YBEIHYEHHUS MPOAODKUTENILHOCTH  BBICTYIUICHHSI TpPHU  3allUTe  BBITYCKHOU
KBaJTU(UKAMOHHOM PabOThI 110 OTHOIIEHUIO K YCTAHOBICHHOU MPOAOIKUTENEHOCTH.
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.



