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1. IJEJ114 OCBOEHI451 AFICIAHHJ1141-11il

liensimH OCBOeHFISI MICI11411.1114HbI 001/1314Ka>> 5IBJUICTC51 o6ecnegeHHe 6ynyulero
cneuHanucTa Harmoil (1)H3H LiecKoil 6a3oA, Ha KOTOpOCI B BbICUlerl TexHHtiecKoil aucone
CTp0I4TC51 o6meHH)KenepHam H cnenHanbHasi ITOAFOTOBKa. FlocnejtoBaTenbHoe H3r-leHHe 4:1143HKH
Bbipa6aTbmaeT cnen4(1)14 11eCK1411 meToit (PH3H4ecKyio 14IITyHUHIO, KOTOpble

OKa3b1BalOTC51 BCCbMa 11.TIOAOTB0pHb1MH H B Apyrux HayKax. CI1e1.114aJIHCTbI, nanyinnimPle
umpoKoe 043HKo-maTemanyIecKoe o6pa3oBaHHe, moryT CaMOCTO5ITeMbH0 OCBaHBaTb HOBbie

TexHwiecKHe HanpameHHA, ycneinHo pa6oTaTb B HHX, JIeFKO nepexoAHTb OT pemeHHA OAHHX

3a,Ltam K gpyrHm, HCKaTb HecTaKaapTHbie H HeTPaAHUHOHHbIe nyTH, 4TO OCO6eHHO Ba)KHO J1.1151

npo(1)eccHoHanbHofi M0611J1bHOCTH CIICIAHaJIHCTOB B yCJI0B145IX ycKopeHHoro pa3BHTHst TeXHHKI4.

3aRaITH

• Teopenp-recKam no,aroToBKa B 06J1aCTH (1)143HKH, 1103B0J151I011.1a5l 6yuyumm HIlwellepam

OpHeHTHp0BaTbC51 B noToKe Hay4HOCI H TeXHI44eCKOil HH4)opmaumll H o6ecnemnsa1oinasi 14M

F303MMKHOCTb HCII0J1b30BaIIH51 HOBbIX (1)H3144CCKI4X I1PHIIUHI1OB B Tex o6nacTsix, B KOTOpbIX

OIIH Clle1.114a1114311prOTC51;

• (1)0pMHp0BaIlHe Haytmoro MbILLIJIeHH51, B MaCTHOCTH ripaBH.nbHoro 1-10H14MaH1151 fpaHH1.1

npHmeHHmocTH pa3J114 11HbIX (1)H3144eCKI4X 110FISITH11, 3aKOHOB, Te0p14 ‘14 H ymeHHA 01IeHHBaTb

cTeneHb AocToBepnocTH pe3y.nbTaToB, 110JIY4eHHbIX C HOMOLUb10 3KCIlepHMeHTaJlbHbIX

maTemaTHgecKHx MCTO,L1OB Hccne,LtoBaHHA;
• Bbipa6oTKa npHemoB H HaBbIKOB pememirt KOIIKpCTIIbIX 3a,211a4 H3 pambix oanacTert (1)11311KH,

nomoraimux cTyAeHTam B AanbHetimem pemaTb HmKenepHbie 3aRaLm.
• o3HaKomneHHe cTy,EteHTon c coBpemenHog Har1Hor4 annapaTypoil H Bbipa6oTKa y HHX

HagambHbIX HaBbIKOB TTp0BeJleHH51 DKcneplimeHTaiimmix narmbix HccnenoBailliii
pa3n11Hbix 1H43144eCKI4X 5IBJIeHHt H 011CHKI4 TIOrpeLLIIIOCTer1 H3MepeHI4ii.

2. MECTO i114C111411JIHHhl B CTPYKTYPE 011011 BO

AHCIAMIJIIIHa 0:1)H3HKa>) OTHOCHTC51 K 6a3OBOCI macTH 6noKa B.1 ocHoBHori
npockecHoHanbuoil o6pa3oBaTenb1!oil nporpammbi. I/13rieHHe ,{114CII141-1JIHHb1 Hp0X0,7114T B

TpeTbem cemecTpe.
A.1151 yeneumoro OCB0eIlH51 Kypca (1)143HK14 cTy,aeHTam Heo6xo,Tmmo 31IaTb cne,nylonme

3)CJTM BbicLueil maTemaTHKH: ,ItHOepemmanbnoe 14C4HCJICIII4e, HHTerpanbnoe HetnicnenHe,
AilanHTH4ecKam reomeTpum H JII4HeRHa51 anre6pa, PARbi, DJICMCIITbI BeKTOPHOF0 aHanH3a,
(Dy11Kum4 KomuneKcHoro nepemeHnoro, Awlm.kepeHuHanbHme ypartHeHHA, 3.nemeHTbi TCOpHH

BeposiTHocTeil H maTemaTHnecKo1 CTaTHCTI4KH.

OcBoeHHe AHCLIHTIJIHHbI Heo6xo,aHmo 1,13r-rem'5' cneAyioumx Al4C111411J114H rie6Horo
nnalla: «OH3HilecKHe OCHOBbI mHxpo- H HaIIOCHCTeMHOrl TeX1-114KH>), o:DH3HKa TB6pAoro Tena»,
«KBanToBasr H cTaTHcTumecKasi (1)14314Ka>›, <<KBaIITOBa51 H OFITIVICCKa51 3J1eKTp01114Ka»,

0g011011IIHTeJlbHbIe rnaBbi TeopeTmecKoti (1)H3HKH, (1)H3HKH sutpa H afleMeIlTapHbIX 4aCTI411>>,

«Flarmo-HccneAoBaTenbcKasi	 pa6oTa	 B	 cemecTpe»,	 B1-31110JIHeHHe	 Bb111yCK110fi

KBaJIH(DuKauvion11011 pa6oTbi.

3. KOMLIETEHI11414 OGY IIA10111EF005I, (130PM.HPYEM131E B PE3YJIIITATE
OCBOEHNSI JI4C111/111.TIFifibI

B pe3ynbTaTe OCHOCHH51 ,1:114CRHEIJIHHbI 06r1a1011114C1C51 )10J1)KCH ilemoucTpHpoBaTb cne,aponate
pe3ynbTaTbi o6pa3oBaHHA:

1) 3HaTb:

• (kyKnameHTanbHme 3aKOIIBI npHpo,abi H OCHOBIlbIC (1)113H1iecKlle 3aK01!b1 B 06J1aCTH

KBaHTOBOCI, aTomnoli H 51,r1Cp110ii (1)113llni (011K-1, OK-7).
2) YmeTb:
• npHmensurb (1)113HnecKHe 3aKonbi Ansi pemeHHA HpaKTIVICCKHX 3a,T1a4 (011K - 1).



3) 13.ameTb:
• HaBbiKamll npaKTHcKoro ripumeHeimm 3aKoHoB (I)H3HKH (OFIK-1, OK-7).
KomneTeHHHH, tiacnp-mo (1)0pmHpyemme B pamKax OCBOCH1451 ,LIVICHHI1J1141-1bI:

OK-7. CHOCO6HOCTbI0 K camoopraHH3amm H camoo6pa3osaHmo;
OUR- 1 . Cnoco6HocTh npeAcTaBmb aiteKBaTHro coBpcmenHomy ypOBIII0 3HaIIHn

Harmylo KapTHHy mHpa Ha ocHoBe 311a1um OCII0131IbIX nommeHHA, 3aKOHOB H meTows
eCTeCTBCHHMX HayK H maTemaTHKH.

4. CTPYKTYPA 14 COJEPWAHHE TAFICallf1J114Hb1

06L1la51 TpyAOCMKOCTb 	 COCTaI3J15ICT 5 3aLICTHblX W::11/IIIHI1, 180 tiacoB.
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KoHTp0J11) .N23
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Been) 3 18 36 36 18 - 54 - 46 / 51% 310aMell (36
.1.)

Cojte Acatme P 3JLCJIOB ,E1(11C10111.111111)1

Tembi, pa3,Etembi ANCIIIII-LTIHIlbI
KOR-B0

HacoB
J1eKUHI4

npaKTH-
HecKHe

na6opa-
TopHme

cpe

Pa3gen 1. KBalITOBaS1 nimpoilaiiinyileinui 32 

14

4 

2

6 

4

10 

2

12 

6
Ileums' 1. 3aKoHN TermoBoro 113nrieHm5i

fleKLAHR 2. KBairroBbie CBOrICTBa cBeTa 1 8 2 2 8 6
Pam! 2. auemorrm KnairroBori Niexammt ti alomiloil

All13111CH
58 20 18 - 20

JICK1114A 3. Orpoenue aToma 6 2 2 - 2
Jleicum 4. BaillIOBble cHoricTHa NniKpoHacTuLt 6 2 2 - 2
Timms! 5. YpaBuienvie umeiumrepa 6 2 2

-11eKumst6. YpaBuelmte uipeRmirepa ,L1,515I Hacumm B

II0TelfLI,4alibil0fi SIMC
6 2 2 -

JleKtimm 7. Flpoxow,aame tmcniubi Hepe3
110TCHLIllallb1-11,111 6apbcp

6 2 2 - 2

.TICKIANSI 8. JI pmeiltibi g rapmounitteeKHri OCU,H.TIJIATOp 6 2 2 - 2
Jlenua 9. ATOM BoAopoita 6 2 2 - 2
JICKL1,1151 10. Op6HTanbHbiri mexaHHHecKuil 14 marH11rin,11-1
MOMCIIT 3neKT (ma

6 2 2 - 2

Jleiatum 11. FlpHuimin naymi 6 2 2 - 2



Tembi, 1a3Aenbi 4114CHHEIJIHIlbl
KOJ1-Bo

macoB
J1eK111414

npaKTm-
mecnie

na6opa-
Topmme

cpc

JleKum 12. CnonTaHnoe 14 HwtynnpoBaHnoe inny4enue 4 2 - - 2

Pa3)Le.1 3. 3.1emeirrm 4)11311a1 memoro Teaa 28 6 4 8 10
JICKIIMS1 13. 3TleMellT1,1 KBaHTOBOrt eTaTIICTI4K14 6 2 2 - 2

JleKtuim 14. TennoemKocTb TBepAbix Ten 6 2 2 - 2

JICKUI451 15. 3onnam Teopm TBeRamx Ten 16 2 - 8 6
Pa3ile.ri 4. 3.1emeliTm (1)I3incll swim 111.r1emouraplibix
ilacrual

26 6 8 - 12

IleKniim 16. ATomnoe Anpo 10 2 4 - 4
JleK111451 17. Pa,4140aKTHIMIOCTb 10 2 4 -

IleKti pm 18. B piabi B3amm0nerieTBni1 14 K1aCC131

3nemenTapimix qacTint. MeTo,abi perncTpaumn
3nemenTapilblX qacTilli

6 2 - - 4

3K3amen 36

14Toro 180 36 36 18 54

Jla6onaTonllbte 3aHHTHH

Ns! mo,aynm
A11CUNIIIIH111,1

Ns!
n/n

HammenoBamie n/iinn KpaTKoe con,epwanne na6opaTopubix pa6oT TpynoemKocTb
(qacos)

Pamea 1.
KBaiiToBam
npkip0Aa
113I1r1C111151

1 N2 6.10npeaenenne noeTosnwori CT4ana - bonbumana 2

N26.2 143r-feline Bnewnero (1)0T03(1)(keKTa 14 BaKyymiibix
(1)oTomemeHToB

3 N26.3 Onpe,aenenvie pe3onaneHoro noTenuilana Bo36p4caenn51
aToma meToitom (Dpal-nca — rep' ta

2

4 
5

3antuTa na6opaTopubix pa6oT 
N2 6.6 Phyticiiiie TeMliepaTypHOVI 3aBliCHMOCTI4 cotiparlianciiiim
nonynpoBoAuniKoB

Pame_ri 3.
arleMeHT1,1

(11143141CH

TBepRoro TeJla

6 N2 6.7 1'13riemie Ban bT-amilepi IbIX xapaicrepmeTtiK
TepMOVBCTBHTellblIMX conpunianeimil 
Ns! 6.8 143p4eunie BOIlbTaMFICpHbIX xapaicreinicTilk
(1)0TOCO11pOTI4BIle111451

2

2

	  3auarra Jia6opaTopiibix pa6ur 

14TOFO: 18

5. OBPA3OBATEJ1131-1131E TEXII0J10F1414

• neiamoHno-cemnHapeKasi CHCTM 	 o6riemisi (Tpa,rumnomibie JleKHHOHHbIe 14

na6opaTopnbie 3an5ITrin);
• o6p-ieHne B manbix rpynnax (BbmonneHne na6opaTopnbix pa6oT B I-pp-max 113 AByx H.1114

Tpex menoBeK);
• macTep-Knacem (.aemoncTpaunm Ha npampiecKnx 3BH51TH51X flpHHHHHOB pact-Lei-a 3a,Ttall

110 pa3JIH I 11bIM Temam);
• npnmeneHne mynurnmeulla TexHonornii (npoBenenne neiamoimbix 14 cemrmapcKnx

3ansiTra1 c npHmeHeHHem KOMIlbIOTepHbIX lipe3e1ITaunii H )TemoHcTpaimoHnbix ponnxos
C nomombio npoeicropa HRH KomnbioTepa);

• 11H4)opmannoHHo-Kommy1114KailH0HHb1e TeXH0J101-1411 (npumeHenne 1111(1)opmannoimbix
TeXH0JI0FH1 ,W151 mollwropmira Texymeil ycneBaemocTH crynenTos 11 KOHTp0J1S1 3Ha1INC1).



6. OHEHOIIHIME CPEACTBA AAR TEKYLHEr0 KOHTP0J151 YCHEBAEMOCTH,
HPOMEWYTO LIHOCI ATTECTAHHH HO HTOFAM OCBOEHH51

,JAHCIAHHJIHHbI H YIIEBHO-METOMPIECKOE OBECHELIEHHE
CAMOCTOSITEJIhHOti PABOThl CTY,LkEHTOB

Tocyuwill KOHTp0J1b ycHeBaemocTH 51BJI51eTC51 pacnpe,aenemmim H OCITOBaH Ha ouelixe
HeCKOTIbKHX COCTaBJISHOIIII4X.

1. Pe3yJIbTaTbI pefiTHHr-KonTponsi.
2. BbnionHeHHe H 3aL1114Ta na6opaTopllbix pa6oT.
3. Eibi I [0.nHeHHe npaKTHmecKnx 3a,EkaHHA.

Bonpocbi permnir-KoHTponsi N21 

1. TemnepaTypa a6carnoTH0 mepHoro Tema T = 6000 K. ECJI14 TemllepaTypy Tema
yMeIlbIllirrb B 2 pa3a, TO 3HepreTwiecKam CBeTHMOCTI3 a6COJHOTHO tiep110f0 Tena

1) yMeHbLIIIITCA B 4 pa3a
	

3) yBeJIMIHTC51 B 2 pa3a
2) yBCJI14414TC5I B 16 pa3

	
4) ymeHbumcm B 16 pa3

2. ECJIH ,I1JIHHa BOJIHbI, COOTBeTCTByIOLLIa51 MaKCHMyMy H3.11y t1eHH51 yMCH1311114JIaCh B 4 pa3a,
TO TemnepaTypa a6conioTHo gepnoro 'rem

1) yBenwiHnacb B 2 pa3a	 3) yBenmanacb B 4 pa3a
2) ymeHunlinacb B 4 pa3a	 4) yMeHb1111411aCb B 2 pa3a.

3. ECJIH 3atiepiicHHyto 11.11aCTHHKy, Ha KoTopylo na,TkaeT cBeT, 3aMeHHTb Ha 3ep1ca1b11y10
T0i4"	 nnoula,m, TO cBeToBoe AnnenHe

1) ocTaneTcA HeH3memimm;
2) ymeHhumTcsi B 2 pa3a;
3) yBCJIWIHTCSI B 2 pa3a.

4. 3JICKTp0H B aTome nepexo,aHT 143 Bo36y)KileHHoro COCTO5IHH5I C 3neprHeii E i B OCHOBII0C

COCTOSIIIHC c 3HeprHeil E0 . rIpH 3TOM HcnycKaeTcm (1)oToH. Macca mcnymenHoro (I)0ToHa palm
— E0	 Eo —	 E — E0	Eo —	 E1 + E0 

1)	 c 2	  2)	 c 2	  3)	 hc	 4)	 hc	 5)	 c

5. IlacTom HaAmmer° Ha 4/0TODJICMeHT H3J1rIelin5I ymeHmnaeTcm 13„1030e. Bo CKOJIbK0 pa3
HywHo H3MeHHTb 3a,r_tepwFmaiontce HanpoKeHlle, ecnn pa6oToll Bbixo,aa 3nemTpona

maTepHaaa 4mTo3nemewra mowHo npene6pemb?

1) yl3e.1114 LIHTb B 2 pa3a;	 3) yllie.1114'114Th B 115- pa3;	 5)ocTaBuTb 6e3 H3MeHeHl4r1.

2) yMCHLIIIIITb B 2 pa3a; 4) yMeHbLLIIITI3 B	 pa3;
6. FlpH 3ameHe Qiworo MeTanna Apyrum ,LtJIHHa BOJTHbI, COOTBCTCTByTOIWISI KpaCH011

rpaHHHe 4oTo3(1)(1)exTa, ymenunaeTcsi. Pa6oTa BbTxoRa grim Beroporo meTanna 110 cpaBHemno c
pa6oToil BbIXO,L1,a AMA nepBoro

1) yBenwillnacb;	 2) ymeHbumnacb;	 3) HC H3MC.HHJIaCb.

7. OrIbITbI CToneToBa no HCCJle,LIOBaH1410 B3aHMO,,qaCTBH5i H3nrieHH5i C meTannamH:
1) 1103BOJIHJIH onpeAenHTb pa3mepm swpa;
2) noKrBepAH.rm KBaHT0By10 HpHpoRy H3nr1elin5i;
3) HOATBCp,LIHJIH Hanwme BOJIHOBIAX CBMICTB y 3.TICKTp0H013,

4) 110,LITBCp,/114.11H F14IIOTC3y 0 ,TIHCKpeTHOM cnexTpe 3Hepi-1411 3JIeKTp011013 B ammax.

8. B 3(1)(1)eKTe KOMIITOHa (1)0TOIT

1) BbI6HBaeT 3.1exTpoll C noBepxHocTH BentecTBa;



2) nepeAaeT 3neK1'pony qacTb 3Hepriin 11pH ylipyrom crammoBenHH;
3) nepeAacT 3.neKTpony qacTE. Dneprkm npll Hcynpyrom croJIKHoBenun.

9. OfIbITbI (DpaHKa 14 icpua 110 HccneAoBanmo 3newrpHilecKoro pa3pm)ka B Hapax pTyTH:
1) 1103B0j1141114 onpertesurrb pa3mepbi sulpa;
2) 110ATBep)1,14.1114 KBaHT0ByI0 npHpoay 143JI)n1eH1451,

3) H0RTBeRL114JIH nanntme BOJIHOBbIX CBOIICTB y ageKTpoHoB;
4) 110)71TBCRL114J114 1714110TC3y 0 AncKpeTnom cneKTpe aneprHH 3J1eKTp0I1OB B aTomax.

10. Ha pmcynxe H3o6pa)KeHm cTanHonapnme oparrm aToma BoAopo,aa cornacno moAe.rm
Bopa, a TaKwe yCHOBITO H3o6pa)KeHm nepexo,abi anclapona c ()Ana cTaullonapitoil op6HTm Ha
Apyryio, conpoBommatownecx H3ny geHHem KBairra 3neprHH. B yrn)TpackHomeToBoil oarracTH
cneKTpa 3TH nepexo,am Amur ceptno narimalla, B B14,a14M0Pi — cepnio Baahmepa, B 1411(1)paKpaCHOCI

– cepkno flamena. HaH6o.ribineg tiacToTe KBairra B B14,11,14M011 06nacTH cneKTpa cooTBeTcrBycT
nepexoA

1) n = 4 –4 n = 3
2)11= 3	 n = 2
3) n = 5	 n = 2
4) n = 5	 n = 1

11. B Teopm4 bopa paRmyc	 Kpy1'OBOCI Op614TbI 3J1eicrpoHa B aTome Bo,/topo,aa

Bmpa)KaeTcm gepe3 pagHyc nepBoil op6HTm (1)opmynoil: 	
=	 n2

. OnpeAemHTe, KaK
H3me1imeTc5i KI4IieTIVICCKa513Heprn5i anKTpona npn licpexoge C TpcTbeil Op614TbI iia nepByro.

1) yBeJ114 1-114BaeTC5I B 9 pa3	 4) yMelibillaCTC51 B 3 pa3a
2) ymeHmnaeTcsi B 9 pa3

	
5) ne MC1451eTC51

3) yBCJI14 1114BaeTC51 B 3 pa3a

12. OfIbITI31 gcBmccoHa H ilwepmepa no An(l)paKuun Ha KpucTanmax:
1) TIO3BOJIHJIH 0npe4ex1Hrrb pa3mephi swpa;
2) noATBepinum KBanToByio npHpoily 143J1rICHH51;

3) 1-10,11TBCp,a14JIH HaJIH III4e BOJIHOBbIX CBOrICTB y 3J1eKTp0110B;

4) nogrBepinum rHnoTe3y 0 AHCKpeTHOM crieKTpe 3neprHH 3JleKTp0H013 B aTomax.

13. CpaminTe arimiy BOJIHbl ;:te Bp0i11131 P Anst mapHKa maccort m = 0,2 r H npoTona
maccoti m = 1,67 . 10-27 Kr, Hmeionmx oinmaKoBbre cKopocTH.

1) 6, 57 . 10-27	2) 8,35 1 0 -27	 3) 6,57 1 0-24	 4) 8,35 1 0-24.

Bonpocm perITHHr-KonTponst .M22 

1. GraunonapHmm ypaBlicHHem llIpeAHHrepa XIII aneKerpona B BOA0p0,110110,E106HOM aTOMC
SIBII5ICTC51 ypaBnenHe

d 2w 2m
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,2 2m
V + —

2)

(
1 	 Ze 2 \
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4Thco r )

y = 0
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3) J

2	 2m
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2. ECJIH y – (1)y11umsi nmeeT BH1, yKa3aHHbdi Ha pHcynKe, TO BCpOSITHOCTb o6Hapy)Knerb

— < x <
Wei( poi' Ha riacme 6	 2 pasHa
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1) /3

1/
2) / 2

5/
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3. B KaKom cmynae 3HepreTkpiecKni1 crieKTp 3nelapoHa cHnounioil?
1) 3fleKTp011 B HoTeHunamHofi mme mnpnnoiri 10 -1 M

2) 3JICKTp0II B aTome
3) 3JIeKTp0H B ManeKyme BoAopoRa
4) cBo6oAHLA 3.TICKTp0H.

4. MaKcnmamnoe 3HameHne npoexann momeHTa nmnynbca 3.aexTpoHa, HaXO,LISILIIeTOCA B f-
COM/MIMI, Ha Hanpannetinc BllemHero marmrcHoro 110.1151 paBno

1) h ;	 2) 2 h ; 3) 3 h ;	 4) 4 h .

5. CK0J1131(0 pa3invinmx cocTomilnii mo)KeT HMeTb 3JICKTp0H C r.naBHbim KBaHTOBbIM ITHCJIOM

n = 4?
1) 15;	 2) 48;	 3) 32; 4) 54.

6. Onpejlemfrb aTom, y KOT0p01-0 B OCHOBHOM COCTORHHH 3aIIOJIHeHbI K, L, M – CHOH H B N
– c.noe pacnommeHm 7 DJICKWOHOB.

1) C1; 2) Ge; 3) Br; 4) Ti.

7. CpeAa Ha3b1BaeTC5I aximBHoll, ecru' oHa
1) HOJIHOCTbIO HormonlaeT Hailaiontee Ha Hee 143.ayge1Ine;
2) HOJIHOCTb10 paccenneT nagaiowee Ha Hee n3mytienne;
3) yclunBaeT nagamee Ha Hee n3nygeHne.

8. CncTema HaKa Lnal ma3epa 1103BOJI5leT

1) CO3AaTb nHBepcHyio HacemeHHocTh B aKTHBITOti cpeRe;
2) B1A3BaTh BbHipmeHnoe n3myi-IeHne (1)0TOHOB;

3) o6ecne(mTb BbICOKyI0 KOrepeHTHOCTb .na3epHoro 143JIrleH1151.



9. PaccmoTpHm Asa KBaHTOBbIX COC1OSIHH51, B KOTOphIX 11axo,TH4Tcsi CHCTM aTomoB, C

3HeprH5ImH E l H E2, npmem E2> E l . CHcTema 6yAcT HaX0AHT13C5I B COCTOSIIIHH c mmepcnoil
HaCCJICIIHOCTMO, ecru'	 aTOMOB N 1 c 3HeprHefi E 1 6yAcT

1) paBHO lawny aTOMOB N2 C 3HeprHeri E2;

2) meHbme, gem N2;

3) 6onbwe, mem N2.

10. 1 lpHHHHH Ilayrhil cnpaBcAnHB
1) Ansi Bcex TOKEteCTBCHIMIX acmt KBanToBomexampiecKoil CHCTCMbI;

2) Ansi cHcTembi TOKLIeCTBCIIIIbIX 6030H0B;

3) A.TISI CHCTCMbI TWKACCTBCHIlbIX (1)cpmHoHoB.

11. geneHme macTHH Ha 6030HbI H cl)epmHoHm onpeAenmeTcsi
1) TOJIbK0 rnaBHmm KBaHTOBbIM IIHCJIOM n;

2) TOJMKO Op6HTaJMHbIM KBaIITOBbIM IIHCJIOM 1;

3) CHHHOBLIM KBaIITOBbIM , IVICJIOM Ms;

4) Op6HTanblIbIM / H MaIIIHTHbIM 111 KBaIITOBbIMH IiHcnamm.

12. 3aBHCHMOCTb MOJI5Ip11011 TelITIMMKOCTH CM XHMHIleCKH npocTbix TBepAbix Te.T1 OT

TemnepaTypm npeacTaBnena Ha rpa(j)mce
1)	 2)	 3)	 4)

CmA	 Cm

1R

	 3R 	•
T

13 .TCH.110eMKOCTb CHCTCMbI, COCT051111eil 113 N = 1025 KJIaCCH LICCKHX TpexmepHmx
He3aBHCHMMX rapmommecKnx ocumnnsiTopoB HpH TemnepaType T = 300 K, pima

1) 414 gw/K;	 2) 4,14 gmeK; 3) 124,2 Kilw/K; 4) 41,4 KR)K/K.

14. ge6ari nonytmn TeopeTHmecKyio 3aBHCHMOCTb MOJ1SIpIIOII TennoemKocTH CA,, OT

TemnepaTypbi, paccmaTpHBasi KpHCTaJIJIH IICCKy10 pemeTKy KaK

1) cHcTemy HeB3aHmo)lefic empoumx liacTHH, coBcpmalownx TeHJIOBbIC Konc6aHHA C

pa3JIH4HbIMH IlacTuramn;

2) cHcTemy CB5I3aHHbIX 4acTHH, coBepunionwx TeIIJI0I3b1C KOJIC6aIIHA C ORHHaKOBbIMH

qacToTamH;
3) CHCTM CBSI3aHlIbIX 4aCTHIL coBepwalommx TennoBbie Kome6anum C pa3JIHIllibIMH

nacToTamH;
4) CHCTM lieB3aHmorlericTBylowHx ilacTHH, coBcpmatow,Hx TennoBble Konc6aHH51 C

OAHHaKOBbIMH macToTamm.

15. BaneHTHam 3011a CO6CTBel-MbIX HanyHpoBoxilIKOB
1) tiacTuinio 3a1-151Ta 3nexTpoHamH;
2) IIOJIHOCTb10 3aHs1ra anexTpoHamH;
3) nepexpbmaeTcsi CO CB06041,110r1 30H0r1 B036y)KACHIIbIX DIICpFHP1.

16. C yBenHiTellHem TemnepaTyphi 3JIelapOlIpOBO,ItHOC1 -b II0J1yHp0BOAHHKOB

1) yBenmHBaeTcsi;

Cm CM



2) ymeHbumeTcm;
3) He meHxeTcsi.

17. B 06JIaCTI4 HH3KHX TemnepaTyp y HanynpoBoitHHKoB npeo6mai1acT
1) Ampotniam rIpOBOA1MOCT13;

2) 3J1eKTp0HIla51 11p0B02.114MOCTb;

3) co6cTBeHnasi Hp0130,L04MOCTb;

4) npilmecHasi 11p0B0,12(14MOCTb.

Bonpocm perrnmr-KonTpansi .N19.3 
1. ,TA.nm HyKnolloB BepHmmu 5113115110TC51cmeitylonme yrBepwAeHHR

1) 11pOTOH oanameT 3apsulom, paBHmm e;

2) criHH HefrrpoHa mellmue crania npoTona;
3) maccm HyKJIOHOB npaKTHiiecKH 0,2111/1HaKOBbI.

2. gem meHbLue 3HeprHA C1351311 5apa, TCM

1) 6onbine y Hero Ae(DeKT mace;
2) MCHbIllyI0 pa6oTy nywHo COBCpIIIHTb, 4TO6bI pa3Aem4Th 3TO 51,11p0 Ha OT,VJIbHbIC

IlyKJI0IIbI;

3) 6aubme 3Heprm4 BbIJACJIHTC51npu pacnarte 3Toro sutpa Ha OTACJIblibIC HyKJIOHBI;

4) Menbme ero 3HCpF1'15I HOK051;

5) meHmue 3Heprkm BbwermTcm B peaK111414 Tepmoswepuoro cHHTe3a 3Toro upa c Apyrkimm
sulpam H

3. IlpH a-pacnaAe
1) 3ap5ul sutpa He H3MCHHTC51, macca upa ymenbumeTcsi Ha 4 a.e.m.;
2) 3apsut swpa ymeHbumeTcsi Ha 2e, macca jpaymeHbumeTcm Ha 4 a.e.m.;
3) 3apoSIA sulpa yMCHbIllaCTC51 Ha 2e, macca smpa He MCH5IeTC51;

4) 3apm,a sigpa ymeHmuaeTcmila 4e, macca 51Apa ymenbmaeTor Ha 2 a.e.m.

4. Kaxam ,Et0J151 pamBoaKTHBHmx aTOMOB ocTaHeTcsi He pacnaBuieticm iiepe3 mrrepBan
BpemeHH, paBnbnl ,rwym nepHo,aam nonypacnaita

1) 50%	 2) 67%	 3) 33%	 4) 75%	 5) 25% ?

5. CKOJIbK0 a- H 13- pacnaAoB AanwHo Hp0H3011TH,	 1IeCTa6HJIbHbIl1 1130T011 amepHHHA
241 A .4	 209 B

95 ‘I'" npeBpaTH.TTcm B CTa6HJIbHbIri H30T0II BHcmyTa 83	 ?
1) 8 a H 413	 3)6 an 5 13
2) 9 a 14 313	 4) 7 a 14 3 13

14

	

N	 ,)4 He)
6. 31,apo a3oTa	 3aXBaTHJI0	 -qacTuuy	 14 HCII)/CTHJI0 npoTon. 51,apo KaKoro

-viemewra o6pa3oBanocb?
17	 17 16

1) 9 
F 

2) 8	 3) 9 
F 

4)

1	 1786 r-1 
5) 7

2	 10
49 Be	 , H	 B

7. 51,apo 6epHJIJIH5I •	 , 110FHOTHB AdiTp011	 , npeBpautaeTcst B SI)1,po 6opa 5	 . NaKam
tiacTilua npu 3TOM Bm6pacbmaeTcm?

1) p	 2) ii	 3) a	 4) e	 5) HcnycKaeTcm 7 -KBaIIT

	

---> e	 Ve	 V/I8. Pealamm	 HC MOWCT HATH 143-3a HapymeHHA 3axona coxpallemisi



1) CITHHOB01 .0 momexTa nmnynbca;
2) JICIITOHHOF0 3apsma;
3) Dneicrinvicciwro 3aps1Jla.

9. 3aKoHom coxpaHerm 3nexTpllt1eckoro 3apsup 3aripemena pcaKullm

1)
,u ->e +ve +v	

3) 
n+ve---->p+e +

2) "
+p->e -Eve
	

4) 
v

/
1+n--->p+,u

10. 143 npnBeAennbix cxem B3anmoripeBpamem411 qacum 1II1HFFIJT5flU4H COOTBeTCTByeT

1) g
o ---->7+7	 2) p-->n+e +ve	 3) K ° 	 71- - 4) e + +e --->y+y.

1 1 . B nopmAKe Bo3pacTamtm HHTeHCHBHOCTH (1)yi-ulame1ITaj1bHme B3anmoildicmns1
pacnonaraionm cneAyloiunm o6pa3om
1) anexTpomaryarrnoe, cna6oe, rpaBwraunonnoe, CHM:410e;

2) cna6oe, CHJIbH0e, rpaBwrauHomioe, DJICKTp0MaIIIHTH0e;

3) aneKTpomarntrrHoe, rpaBwraunonnoe, cna6oe, CHJIbH0e;

4) rpm:in-raw/mm-10e, cna6oe, 3nerapomarmirrnoe, CHJIbH0e.

Ilpomewyro .maia al-Tee-mums' flp0X0,/11/IT B (Dopme 3K3amena.
BOTTOM,' K 3K3aMeHy 

1. TeTIJI0B0e H3JIrICHHe. PaBnoBecnoe n3nrienne. Xapawrepllmnar TennoBoro
H3JIrICHH51.

2. A6cosnoTHo epiioe Teno. 3aKon Kupxr4a. 3akoH CTecimia-lionbumalla H 3aKon
13nna.

3. PacnpeReneHne 31-!eprim B cllexTpe a6cosnoTno meplioro Tena. szl)opmyna P3J1e51-

,11)KFIliCa. YnbTpacimoneToBam KaTacTp4a.
4. KBairroBam F141 -10TC3a H (kopmyna ilnanKa
5. BIIMIIHI4C1 (1)0T03JICKTpH LIeCKHCI 0(1)(1)eKT H ero 3aKOHbI. (DOTOHbl.

6. (1)(1)cia KomnTona n cro Teopm.

7. Moenb aToma Pe3ep4opAa. FlocTynaTbi Bopa. ATOM Bo,rtopoAa.
8. FunoTe3a xte BP0CIJIS1. DKcnepumexTanbnoe noATBepw,aenne BOJIHOBbIX CBORCTB

MHKp011aCTHIA.

9. CooTnomenne nconpeAenennocTeit
10. B0JIHOBa5I (DynKunsi, ee CBOACTBa H craTucTu gecKnil CMbICJI.

11. HecTaunoHapnoe ypaBnenne ILIpcimrepa.
12. CTallllonapnoe ypamenne Illpe,runirepa.
13. IlacTnua B noTeinwanbnoil Ame.
14. 11poxoxme1Iue ICTHh1hI gepe3 noTenunanbnbul 6apbcp.
15. IKIVaHTOBbIll rapmoHwiecKnii OCIIHJIJISITOp.

16. Ypamexne 1 1 Ipei.nnirepa AMA DnexTpolia aTome BoRopo,rta. FnaBnoe, op6nTanbnoe 14

marnllTHoe KBaHTOBbIe t-incna.
17. KBaHTOBaIlHe 3neprnll anerapona B aTome Boilopo,rka. CneKTp aToma Boftopo,na.

1IpaBnno oT6opa.
18. Op6HTaJIbIlbIg H MUFHHTIIhII1 MOMeHT DnekTpona.
19. CO6CTBeIlHbIrl mexamr-iccimil momenT Hmrlynbca DJIeKTp0Ha (CIIHH). CLIHHOBIal

MOMeHT anekTpona. CHHHOBOe H marmanoe CHHHOBOe KBaHTOBbIe

OIMIT InTepHa H Fcpnaxa.
20. flppnimin 3anpeTa flayin. fleplloAngecKam cncTema 3.fleMelITOB MemacneeBa.
21. ilornouleHne, cnonTamioe H 14H,EWL1HpoBaHnoc H3nyme1i4c. K03(1)(1)HLWeilTb1

DiiHnnetina.
22. na3ephi. ilpHnunn AefiCTB1451 na3epOB.



23. KnaccnmecKam TCOpH5I TennoemKocTn. 3aKoH ,E(Tonoura H arm.
24. KBaHTOBa51 TeopnA TCHJI0CMKOCTH 3i1Hurre1iia.
25. Teopnsi TCH.TIOeMKOCTI4 ge6a51. 0011011M.
26. B030HbI H (Pepmnomir. 110H5ITHe 0 KBaIITOBbIX CTaTHCTIIKaX B03e-3CIHaneI4Ha H

(1)epmn-AnpaKa.
27. 3HepreTniiecKne 30HbI B KpncTannax.
28. Pacnpe,geneHne DJIeKTp0II0B no 3HepreTniTecKum 30HaM. 1<naccFni)HKann5I TBepubix

Ten Ha MeTarnim, nonynpoBogmun H AHDJIeKTpHKH.

29. CO6CTBUIHaSI H npnmecHaA npoBo ol_wmocTn HonynpoBoAHnKoB.
30. DJIeKTpOrIpOBOAHOCTb	 TBCpAbIX	 Ten.	 TemnepaTypHasi	 3aBHCHMOCTb

3JICKTp0IIpOBOAHOCTH meTannoB H HOJIyHp0BOAHHKOB. YpoBeHb 1:13epmn.
31. P-n nepexoA. FlonynpoBoininKoBbie AH0AbI.

32. XapaKTepncumn aTOMHOF0 swpa. Mo,genn aTomuoro a,gpa. Macca H 311eprwi CB5I3H

51,gpa.
33. 3aKoHm paJwoaKTHBHoro pacHma. Anb(ba-, 6eTa- H ramma-n3nytieHne.
34. AgepHme peaKunn H 3aKoHb1 coxpanennsi. PeaKw4A ueneHnsi sutep. liermam peaKunsi

Renembri.
35. PeaKum' CHHTC3a aTOMHbIX 51ACID. flpo6nema ynpaannembix TepmosmepHmx peamwil.
36. BnAbi B3aHM0AaICTB1414' H KJIaCCH(1)14KaII,H5I 3.nemewrap11mx tiacTnn.
37. Me rrum perncTpannn 3nemeHTapHmx gamin. KocmnmecKne nygn.
38. liacTnum H aHTH LIaCTH1113I. HerITpHHO. KBapKn.

CamocTonTeabHaa pa6oTa cTy,gewroB BKJHo LiaeT B ce6m:
1. AyAnTopHast camocTomTenbnan pa6oTa cTy,EteHTa no AHCLIHMIHIIC

Ha na6opaTopnbix H npaKTnilecKnx 3aH5ITH5IX npn pemennn 3aitat1.
2. BHeaynyrropHan camocToscrenbuan pa6oTa BbIIIOJI1151CTC51 cTy,gewrom npn

yrny6neHHom n3yt1e11nn AHCLIVIIIJIHHbI no Teme npoitgamoil nem wn, npn noikroTome K
na6opaTopHbim pa6oTam. OCHOBII014 (DOpM014 CaMOCTOSITCJMIIOn pa6oTbi cTy,geHTa siBJI5ICTC51
mrieHne KoHcneKTa nexnurt, peKomeHAoBaHnort nnTepaTypm.

CaMOCTOSITelIbHaSI pa6oTa 3aBepmaeT 3aAatm BCCX Apyrnx Bn,goB y4e6Horo nponecca H

moweT 0Cy1ItCCTBJI5ITbC51 Ha neKunsix, cem ymapax, npaKTntiecKnx 3a1 I5ITHSIX, na6opaTopilbIX
3aIDITHAX, KoHcynb-rammx. KaK (i)opma opramnaunn pie6H0r0 npollecca CaMOCTOSITCJIbHa51

pa6oTa cTynewroB npe,gcTaBnmeT co6orr neneHanpaBnennyio encTemaTntiecKyio AeSITWIbITOCTb

no npno6peTeHmo 3HaHHA, ocywecTrinmemyto Brie aYAHT0p14H.

KOHTPOJIb BbIHOJIHelIVIA camocTosrrenbHoil pa60Tbi OCYLIWCTBJI5ICTC51 B xoge BbI1!0JIFICH1451 H

311w4Tbi na6opaTopHbix pa6oT no Ancunrunme, Hpn shmonHennn HpaKTniiecKnx 3a,E1aHn1'i, Ha

3K3ameHe.

Bonpochi Ansi KonTponst CaMOCTOSITCJIMOrl pa6oTH 

1. KaKoe n3nymeHne Ha3b1BaeTcm TelInoBbIM, H qem ono oTnntiaeTcsi OT Apyrnx
(nepetmcnnTe immix) BHAOB H3J1rIe111451?

2. garrre onpeAeneHnst OCHOBHbIX xapaKTepncTnK TelIJIOBOF0 H3JIY IleHH51. KaKoe Ten°
Ha3b1B11eTc5I a6CO.T1IOTHO tiepubim?

3. CckopmynnpyrtTe 311K011 Knpxr4a.
4. KaKort BHA nmeeT pacupeAenenne 311eprnn B cneKTpe a6comomo gepHoro Tema?

Hapncyrrre Kpnsbie pacnpe,geneHnsi B 3aBHCHMOCTH OT (HJIH tIaCTOTbI) BOJIHbI

AAA iwyx TemnepaTyp (T2>T1).
5. C(Dopmynnpyrrre 3aKoHm CTecbana - Bonbumalla H cmememim Bnna.
6. 3anniunTe (1)opmyny P31Ie5I - g)KHHCa H HOSICIIHTC CyTb "ynbTpacimoneTonoil

KaTacTpo(DbIn.
7. 3annumTe (1)opmyny ilnanKa H HOSICHHTe CyTb ero KBalITOBOri FHHOTC3131.

8. KaKoe H3 Ten, mepHoe H.TIH netiepHoe, nmeeT Bbiwe TemnepaTypy, ecnn HX sipKocTu
OAHHaKOBbl?

9. B mem COCTOHT snmeHne, Ha3bmaemoe (1)0T03(1)(1)eKTom.



10. C(I)opmyJrHpyfiTe 3aKOIIbl (1)oTo3(1)(1)eKTa. B nem 3T11 3aKOIIbI npoTHBopeT-IaT
npe,acTaBneHHAm KmaccH gecKoil 04314KH?

11. KaK KamecTBenHo, CJICAy5I BOJIHOBOCI KapTune H3.ny geHH51, 061351CHHTb (1)0TO3(1J(I)eKT?

12. 061351CHHTe 3aK0HbI (1)oTo301)eicra, Hcxo,a51 113 (1)opmyythi DgnurreilHa.
13. 4To TaKoe KpacHaH rpan ynla (1)oTo30eKTa. Llem onpeAensieTcsi L ificnoBoe 3HagenHe

rpaHH Lmoh gacToTbi? 4To BJIIIMeT Ha nonmKeHme 'Tacna rpainium (DoTo3(1xbeK1'a?
14. 14T0 TaKoe (1)oTo3nemeHT 11 KaKoBa ero BoribTamnepnan xapaKTepHeTHKa?
15. Flogemy 6buia omeprnyTa moAe.rn) aToma Tomncolla?
16. B gem npoTHBopegHAnpeanoweHHoii Pe3epckopAom nnaHeTapHori mo4e.r1M aToma?
17. B gem cyrunocTb TeopHH aToma, npeimowennoti Bopom? C(1)opmymnpyliTe

nocTynaTbi Bopa. KaKoBbi IICAOCTaTKH TeopHH Bopa?
18. Oleic-rpm aTomoB. CneKTNumnbie cepHil aToma BoilopoRa.
19. KaKHe THI1b1 c0y,aapem411 1303MMICIlb1 meKrty anerrpollamH, yc1(0p5iemb1MH

oneKTpHgecnim 110.11CM, H aTomamH?
20. B gem 3a1(snonaeTc5i orHAT (Dpainca H FepHa, H KaKHe OCHOBIMIC BbIBOAbI MO)K110

c,ae.riaTb na OCHOBallHH (num?
21. KaKHe KBanToBbie 11HCJIa 01114CbIBaIOT COCTOSIHM muKpogacumbi?
22. 14em onpe,aensieTc51 aueKTpollHoe cocroame H3o.rillpoBaHnoro aToma?
23. 061351cHwre npoitecc o6pa3oBannm 3Hep1'eTHgecK11X 3011 B TBepAom TeJIC.

24. OT ger° 3aBHC5IT umpHria pa3pe111eHHoi1 30HbI H gmc.no ypomeil B Heil?
25. KaKoBa 301IHa51 cTpyKTypa 11p0B0,TIIIHKa, no.nynpoBognHKa 14 H30.115ITOpa?

26. 061,Mcnwre	 mexaHH3m	 CO6CTBCH110r1	 H	 npHmecno g	npoBoimmocTH
nonynpoBoAHHKoB.

27. KaKoB (1)14314'ICCKH11 CMbICJI nonsiTHA yp0B1151 cDepme
28. Ilem 0613SICII51eTC51 paarugHe TemnepaTypnoil 3aBHCHMOCT11 D.rieKTponpoBoaHocTH y

MeTaHJI0B Fl nanynpoBoitHHKoB?
29. 061)AcHHTe 3aBHC14M0CTI3 110J10)KeHMS1 yp0BII51 (1) CpN1H H KonueHTpartHH CB060411bIX

HOCHTCHen 3ap51ila B nonynpolio,anHKax OT TemnepaTypm.
30. 06TACIIHTC (1)H3H gecKHe npouccebi, nponcxoiumtHe npu o6pa3oBaHHH p-n nepexma.
31. Hapncyrfre 3HepreTH LIecKHe 301ThI B 06J1aCTH p-n nepexo,aa 11 0611CIIHTe, B tICM

COCTOHT AerICTBHe BHemnero aneicrpmecKoro 110.1151 iia p-n nepexog.
32. LIT° Haw:amens' pa,111110aKTHB1IOCTbI0? KaKHe IIpoueccm oTHocsacm K gilcily

paimaKTHBnbix?
33. Ha gem ocHoBaH npHHumn perHeTpamm H 143mepe1IH51 paAHoaKTHBHoro H3.nygeHHA?

KaKHe ripH6opm 11pHMelI5HOTC5I ,T1J151 3THX ljen e

34. 0651cHHTe yeTportmo H HpHHumn AC1CTI31151 C4CT4HK reilrepa.
35. 011HIIII4Te nporteccm, nporicxo,asinwe B ra3opa3psumbix cgeTimKax.
36. Flepegmcnwre (1)H3H geente npoueccm, npoHexoronnme ripm B3a11M0,11eliCTBH11	 [3-

H3JIrICHH51 C 13CIlleCTB0M.

37. B gem 3aKT1IO IMIOTC51 nporteccm ynpyroro paccesmm oneKTponoB sulpamH,
3neicrpo11oB Ha meKTponax?

38. Ilem 06yCJI0B.TICHb1 noTepH oHeprHH gacTHum npH npoxowiteHHH gepe3
normontaiouvio cpeRy?

39. LIT° npoucxo,Turr ripm npoxo)KiteHHH 3neK1pona gepe3 HornoTHTemb?
40. KaKOBbI OCO6CHHOCTH 11p0X0)KACHH51 lIepe3 ITOUJIOTHTeJ1b mo11o3HepreTH4ecnix

gacTHH H13-H3nygeHHA, Hmemmero Henpepbminiii4 3HepreTH gecKHA cneicrp?

7. Y LIEEHO-METOAHLIECKOE H 1411(1)OPMAHHOH1 IOE OhECIIEtIEHHE
AHCHHHJIHHIA (MOJYJI51)

a) ocumillasi airrepwrypa:
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1. )Kypnan «KBanToBam 3nexTponnKa». ApxmB nomepoB. Pe)Knm RocTyna:
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8. MATEMAJ1131-10-TEXIIII IIECKOE OBECHEIIEHHE

j14CIVAIIJI.14HbI
Jlenmoilitme ay,auTopum ocHauleiim gocKoti (ARA Mena 14J114 mapKepa), 3Kpailom AJ151

11pOCKIAHOHHbIX CHCTCM, npoexTopom H HOYT6YKOM.

Ay,11,14Topm4 ,asim iipoBc,Ttem451 na6opaToplibix 3aIISITHA octiantenbi yeTailomamn ,{1J151

B1)111051HeHH51 na6opaTopiibix pa6oT:
6.1. 011pejteneime nocTosimioil CTecimita-Bonbumalla.
6.2. 1/13ytieime BlialIHCF0 (1)oTo30eKTa.
6.3. OnpeAeneHlle pe3oHalicHoro noTemmana Bo36pivieHHA aToma meToitom (1)paliKa - Fepua.
6.6. 1/13rieHme TemllepaTypHoil 3aBFICHM0CTH COIIPOTHBJICHHSI rionynpoBommKoB.
6.7. 143rie11me BOJIbT-aMITCPHbIX XaPaKTepHCTI4K TCpMO LIyCTB14TeJlbHbIX C011pOTHBJICHHCI.

6.8. 143riemie BOJIbTaMTICpHbIX xapakTcplicniK (1)0TOC011pOTHRTICIII4S1.

Jleximornibie ay;u4Topnu ocliamenbi itocKofi (Ansi Mena mull mapKepa), 3Kpanom Ansi
npoemluomibix clleTem, npoewropom 14 HoyT6yK0m.

Ayurropn14 )1J131 Ilp0BC,11eI11151 3aH5ITHii ocHanteubl coBpemeliHMMI4 11CpCOliallbHEIMI4

KOMIlblOTCPaMH, 06be,1114HellHb1MH B J10KZIJIbIIyI0 BbI T414CJIHTCJIM-IYI0 CCTb H yKomnneKToBamimmH
neo6xoakimbim cmcTemHbim H npmcnaiuthim nporpammiimm o6ecnegenmem.



Aee'-r--eot-eLk.i. Aar

14C13(mecTo pa6oTbi, ROJDICIIOCTb, (1) 110, 110,a

Pa6ogylo nporpammy COCTaBHJI npmbeccop Ka(1)e)tph1 (1)1411M C.M. ApaKensm
( 01)140, noitnticb)

PeueH3eHT
(npeAcTaBHTenb pa6oToAaTenm) e/7 *./21-/ 7 dic,

Pa6oga51 nporpamma	 cocTaaneHa B COOTBeTCTBIIH C Tpe6oBaHHAmm (1)FOC

BO no Hanpasnemno 28.03.01 HaHOTCXHOTIOTITH H MI4KpOCHCTCMHa51 Texm4Ka.

flporpamma paccmoTpeua H ogo6pena Ha 3aceAaHm4 Ka(1)e,apm (1)1411M

FlpOTOKOJI ..1\12 	 1/  OT	 /T-ro,Tta

3aBeRy1owHil Ka(beApoli 	 C.M. ApaKensw 

(WHO, noRmicb)

6o4am nporpamma paccmoTpena H Qao6peHa Ha 3aceitaHHH rie6Ho-meTommecKofi KOMHCCHH

naupaBnennsi 28.03.01 HaHOTeXIIOJI0FHH H MUKpocncTemnam TexnuKa.

FlpoTown No 	 OT  C7. Cie ilf—roAa

FlpeAceAaTenb KOMHCCHH 	

((1)14	 lio,untich)

JIHCT HEPEYTBEPKVIIHSI
PA...601MP! IIPOFPAMMbI AHC111411.114111,1

Pa6o Liasi nporpamma oAo6peHa Ha 	 yile6HbIti FOA

flpoToKon 3aceAaHH51 KackApm N 	 OT 	 I'ORa

3aBegyiollwri Ka(PeRpoil 	

Pa6ogam nporpamma oAo6pella Ha 	 rie6Hbirr F0,11

FlpoToKon 3aceAaHH5I Ka(DeApm N 	 OT 	 mita

3aBei1ylonwri Ka(1)eApok" 	

Pa6oga51 nporpamma o4o6pcHa Ha 	 yme6Hbai rog

FlpoToKon 3aceRaHHA Ka(1)cApm N9 	 oT 	 roaa

3aBenytowH1i Ka(1)egpoil 	   

C.M. ApaKensm
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