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1 . IIEII4 O CB OEHI'4fl 4T4CII,IIIJII,IHbI
I]enuo ocBoeH

CIIEUI4ANI4CTA HAVIIHO

ooqerrHxer{epHa.f
BbrpaoaTbrBaeT crrerllll
BecbMa nIroAoTBopH Lr 14 B .4pyrr4x HayKax. Cneqnzulzcrbr, rroJryHr4Brrr[e [rr4poKoe (fu:laxo-
MATEMATT4IIECKOE BaHI.I9, MOIyT CaMOCTO'TeJIbHO OCBaI4BaTb HOBbIe ToXHI4TIeCKUe

HanpaBneHrl{, ycnelr o paooTaTb B Hr4x, JrerKO [epexoAr4Tb oT perloHpr.f, oAHr4x 3aAaq K Apyfr4M,
I{OKaTL HeCTaHAapTH v HerpaAr.rrlrroHHbre rryru, qro oco6eHHo Balr{Ho 4nx npo(feccrzoualtuofi

r ArlcqmlnprFrbr <KeaHroBar frusuna> flBJrserpr o6ecle-{eHr,re oyayqero
Susuuecroit 6asoit, Ha Koropoft n srrcrrreft rexHz.{ecrcofi urxole crpor.rrct

clerlr4aJrbHatr rroAforoBKa. llocneAoeareJrbHoe r43rrer{r4e (pusrzru
z'recKr,rii MeroA MbrrrrJreHr.r.f,, szsr.ruecryro uHrynituro, Korophre oKa3hrBarorcfl

IICTOB B yCnOBrZflX yCKOpeHHOTO pa3BzTr.r.f, TexHItKr.r.

n o6lacru ftusurr,r, no3Bonfrorqas 6yayqulr r,rFrxeHepaM
uayuHoil 14 TexHllqecxofi zn$opMarllrr4 rE o6ecne.{r.rBarorqar r4M

HoBbrx $nsuuecxnx nprrHulrloB B Tex o6lacrrx, B Koropbrx oHI,I

CTETIEHb lle3yJrbTaToB, rroJryqeHHbrx c rroMorrlEro gKcnepr4MeHTaJrbHbx rzJrr4

MATCMAIUqECKI{X A OB I,r C C JIeI OB AHLL fl .'.
a BbrpaooTKa rrpu oB 14 HaBbrKoB perleuuft xonnperHbrx 3a4aq r43 pa3Hbrx o6tacrefi $usurcu,

H,lo6ulblrocTH crreU

3agatu:
o reoperr4gecKa.s oAfoToBKa

B noTol(eopr4eHTI4

BO3MO)r(HOCTb 14C oIb30BaI{U.f,
cIIerIr4anI43r,Ip t

. QopMr4poBa.Hr4e
IIpI4MeHlIMOCTr4

rroMofarcruHx cT

O3HAKOMJIEHI,IE

HAqAIbHbIX HAB

Szsuuecmux r

[acqunluua <

Auctlur^tuHrr (nao4yn

3.IIJIAH
lllanrrpyerrlrre

pe3ynbTaTaMr4 ocBoeH

tlHoro MbIlIIJIeHI4fl, B rracrFlocrl4 rIpaBI,InBHofo roIrI4MaHLIt rpaHI,Iq
I4rrHbrx $zsnuecrzx nousrufi, 3aKoHoB, reqpufi u yvreH:afl. oueHprBarb

eHTaM n 4alruefirueM perrrarb r4Hlr(eHepHbre 3aAalqr.r.

AeHToB c coepeueHuoft nay.+rofi annaparypofi u nrrpa6orr<a y HLrx
oB npoBe,qeHl4.f, gKcrepr.rMeHTanbHbrx HayrrHbrx uccneAoBartuit pwtuqHbx
ufi IE oqeurrr norperrrHocrefi usrrlepeuuft.

2. ME CT O AI4CUI,IilJII,IHbI B CTPYKTYPE OTIOil
o6ssaremHbrM Ar4crlzrrJrr,rHaM 6nora B1HToBas du:uro orHocl,ITcr K

) yve6Hoqo rrrraHa.

YEMbIE PE 3 Y JIb TATbI OE YIIEHI''JT IIO AI,I CqUIJII,I HE
yJIb ooyLreHr,rr no Ar4crI[nJItrHe, cooTHqceHHble c ulaHupyeMbrMr,r

(KoMnereHr\rrflMkr14nHlr4KaropaMr4AoctraNeuurronnnereuquft )

bre pe3ynbrarbr o6y.retnl no AucuunrhHe, B coorBercrBtla c
hHANKATODOM trOCTH)I(EHH' KOJ\4NETCHI]h14

Pe:ylrrarrt o6y.leurzr IIo Ar,rcuttoJrlrHe

YK-1. Cnoco6eH
ocyqecTBJrrTb noucK,
npr,r'ruu ecru il aranv3 u
cnHres uHrfopMa\vn,
npxMeHrrb cacrevsrrfi
floaxon Arq peueHr.{t
nocTaBr'teHHbtx 3anaq

r4x B paMKax

ruofr aellelggoctl,t.
K- | .3. Brhaoer HaBbtr(aMH

Hofo no14el(a n noarcruqecroI
6r c fi f(pQpMauuoHHslMr4
uut<aryra; MeToAaMu npuHrTuq

o npr4Hrranu c6opa, o'r6opa r,r

o6o 6uenu-s uu(f opuaurv ;
. ocr{oBHr,re4lulocoOcr<4e

nolleTu', u Teopr4r4, cBr?aHHBle c

onrcaHueM ycrpoficrea
oKpyxarouefo M!{pa, a raKxe
t1x cBr3b c 3aKoHaMH H

np14HuunaM14 pa3B?t't ufl,l

(lopuyanpyelrurran
o6uecreeH Ho-ryuanurlrpurruu,
ECTCCTBCHHbIM!I H

TexHuqecK}IM14 HayKaM14.

Yueer:
. coorHocr4Tbpa3HopoAHste

9B ]f,gHu' l' C'| CTeM aTri3l4pOBaT6

ux B paMKax us6panusr;< ez4on
nporfeccrzonaaruofi

OrqPru no
na6oparopuuru pa6orarvr.

KoH:rpollurte Bonpocbr K

na6op aropustrra pa6orarvr.

KourpolrHrre Bonpocrr r(

pefrr'aHr-roHrponlo !r

lpoue>xyro.rrrofi
aTTecTaut414,



. aDopMynnpoBa.rb

aJrbTepHaTr4BHBre IOAXQAET K

perueHurc 3aAaq B paMKax

esr6pauurrx au4oe
npo(feccnonantuofi
Ae{TeI6HOCTU, B TOM rtfCJIe Ha

ocHoBe o6o6uenraq 3a(oHoB 14

MeroAoB pa3Jrr4qH6rx H4yK,
pe3yJrbraToB r43

raHrlopr,aaunonH6rx 14croqHr4t(oB.

Bna4eer:
. HABEIKAMI,I HAYqHO|O NOI4CKA I,]

nparcruuecrofi pa6orbr p

l+rrf opnaurzoHuurn,tu
14CTOIIHI4KAM I4;

. MeroAaMr4 npvutTLltr pdureHnf.
OIK-1. Croco6eu
np14MeHrTb

tf yHrauenranrur,re
3HAHut, nonyqeHHbre B

o6qacra MareMaruqecKnx
u (utru) ecrecrBeHHbtx
HayK, }l acnoJrr,3oBaTb HX

n npo{reccroHarrnofi
Ae[[enbHocrl.,

3

n

IIK-1. l. 3uaer lpuuqrznrr
)rrorrh3oBaHr4r Qyn4arraeuralrnrrx
tatrufi, nolyueHHbrx B o6lacru
treM arr4qeo Kr4x u (unu)
:TecTBeHH6IX Hayt(.
tIK-1.2. Ylreer ucnols3ogarr
BoBbIe 3HaHr4t ug o6lacru
rreMarhqecKux u (utu)
ITCCTBEHHLIX HAYI( B

lotf eccuouzurluoi 4elrelriroc:ra.
tIK- 1 . 3. Blagee'r HaBr,rr(aMu

,16opa uero4on perxeHr{r 3aAaq
lorpeccuona,rssofi Ael'reluroc'u
I ocHoBe reoperhrlecKHX 3HaIlL{i4.

3naer:
o (lryugarraeuraJrbHEre3aKpHbr

npr4poAsr r,{ ocHoBHr,re
rpner.ruecrue 3aKoH6r s o6nacra
raaHroeofi, a'rolruoil a p4epnofi
rf usrznz.

Yneer:
. rpaMeHrrr, Qr,rszuecxug 3aKoHBl

Anr pelIIeHxr npaKTr4r{ecKr4x

3AAAq.

Brageer:
. HaBbrKaMr4npaKTr4qecKQro

npxMeHeFrfir 3aKoHoB 
{zsurrn,

Or:.{eTu no
ra6oparopurru pa6oraM.

Kourpoaruue BonpocBr K

ra6op aropurna pa6oraM.

Kou'rpoltuue Bonpocbr K

pefir'rur-rcoln'polro ll
rpoMex)"roqHoE
aTTecTaru14,

Tpy4oeur<ocm
4. OBbEM r,I CTpyKTypA AI4CIInIJIIIHbI

arlJrlrr{br cocraBJlter 4 ga-{erHHx eAr4Hr,IIIbr, 144 :gaca,

Teuarr.r.recKrrfi rrJraH

eHuq - oqHaq

Ns

nln
HauveHouasne tem u,

AHCUUnJ
o
o
O

P
o

o

KoH'raKrHa.fl pa6o'ra o6yraronlukcr
c fieAaforhqecKHv pa6orHnrcolr s

diF

Fq5L
(n

O

Oopltrr renyulero
KOHTpOnt

ycneuaenocrr.r, rf optra
npoMexfro.rHoi

aTTecTaquH

(no cerr.recrpav)
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I KeaHroear q)upotra 13ryqeH UI 3 l-4 A 6 8 20
2 3leueglrr KBaHToE

aroMHofr drr'r:r.rxr.r

14 MCXA tlrfv u 3 5-12 8 8 4 20 pefirr4Hr'-KoHTponb

l\! I
3 3reveHrur rlu:uru epaofo 3 l3- l6 4 /1 o t8 peftrr.rHf-KoHTporb

j\le2

4 3leneH'mr Qarn
3JIEMEHTAOHbIX qACT

V fl,7

u
a 14 3 1'7 -18 1

5 pefiTr,rHrLKonrpoJrb

J\e3
Bcero sa 3 ceuec:rp: l8 18 18 6? 3K3AMEH (27 q)

Harlrque B aucuanlr4He Kf KP

I4ro ro n o allcur4 rrJr r4He 18 18 18 OJ 3rcaMeH (27 q)

PasAer 1" Ksat
Tenaa 1" Tenlor
Co4epxaurze r

3axou Cre(faua-Borr
a6coruoruo qepHoro I
fhalma o KBaHToBoM

Co4epxauue Jrexrlr{oHHbrx 3 aHqrufi rro ArrcqurJJrrHe
TOBaq rpupoAa u3ryqeHuq
)e r{3nylqeHr.re.

MbI: PaBHoBecHoe r43nyrreH[e. A6conrorHo trepHoe reJro. 3ar(on Knpxro0a.
IIMaHa, 3axon BraHa. Pacnpe4elenue sHeprrzu B crreKTpe r43nfreHrdt
)na. (DopMyna P3ner - [>xuuca, <Vnrrpa$uoneroBar Karacrposa). r'unore3a
:apaKTepe v3ny:cleHufl.. @opvyna fllasra,



Teir,ra 2.. I(
Co4ep:xraHne

3uepru-r, r.rMflyJrbc,

[anleuue cBera.

Pazaet2.
Tevra 1, Crpoe

Co4epxauue
MoAenb aroua P
aroMa Booa. Olrrr

Teua 2. 3nev
Co4epxauue

cBoftcrs Mr4

HeonpeAenesnocreft
ypanHeuue lllpe4un
ypaBHeHrzs Ulpe4un
troreHur4aJ]tHrrfi 6an

Tenaa 3, Co
Cogeprxauue

op6ura-nrHoe vI

QpburanrHrrft rilov
IJ[repHa r.r feplaxa.
MOMEHT 3NEKTPOHA.

3+eKTpOHOB B, aTOMe

Tenra 4. Ocn
Co4epxranue :

Koet|$raqzeHrsr 3ftH
PasAefl 3. 3le
Terraa 1. Teopu
Co4epxauue

KBAHTOBbIX CTA

TennoeMKocrn. 3arco

Teoput TeIJIOeMKOCT

3HepfHsM. 3nerrpou

Co4eprrauue
ALIsneKTpr.rKr.l.

[onynpoBollHzKoB.
llorynpono4nrax

Pasaer 4. 3

HyKnoHoB u xaep. VI

cB.f,3r4 B rApe. c
HeycrofiuraBocrb rf
sneMeHTapHbrx qacTrz

peaKrlr4a.

Tela2.3oHHa

Tervra I Aroruu
Co4epxauue

Pa:4el 1. Kea
Tevra 1. Teuo
Co4epxcaHze n

Baq npry)oAa cBeTa.

3aKor{br SoroeQ$exra, Ooronlr.
Sorog(|Qerra. Onurri lle6e4ena.

sr: BueIrrnufi (forosSfer<r. OcrroeHrre
acca {oroHa. VpanHeuyre 3ftHurreitna grrt

Konnroua,
rcnarronofr MexaHrrKu u aronnrofi Su:urcu

aroMa, Teopnr Dopa,

: Onrrr Peseptfopaa pacceflHrrro'nbrr rssepwupAa rr0 paooeflHrrro 0, - qacTuII BeIIIeCTBOM. )l[eplJAfl
JTuHefi.rarlrfi cnexrp aroMa BoAopoAa. Teopux BoAopoAorroAo6noro

Ateple.as

xa ra l-ep{a,
xeaHlosoft MexaHlrKr4,

rr: funore3a Ae Bpofinx. 3xcnepzveHTaJrbHoe rrorrBeplKAeHrre BoJrHoBbrx
q, fpanzqrr rpr,rMeHr{Mocrtr xraccuqecrofi MexaHr,rxpr. cooruoureHrae
eftseu6epra. BorHosas Synxqzr u ee crarricrr4r{ecKlrft crrarrcr, o6uree
pa, YpanHenze l[pe4uurepa Anfl crarlrroHapnbrx cocronsuit. Peruesue
pa l:rs qacrI4IIbI B (rloreHlluanrHofi -flMe)). flpoxorx4eHr4e qacrr.rrlbr cKBo3b

. TyHn eltHufi e$Qexr. Jluuefiurrft rapnouu.recxc{fi ocqr,rJrnrrop.
eHHbIe npeIcTaBneHEfl. o cTpoeHr4r,I aToMOB,
rvrr: YpaeHeHr4e Lllpe,4ranrepa Ans BoAopoAorrp,qo6noro aroMa. hanuoe,
r4THoe r(BaHToBbre qvcra. cnercrp aroMa BoAopoAa. flpanulo or6opa.
r4MlyJrr,oa sneKTpoHa. oporaranrnrrfi rvrarnururrfi MoMeH:f gJreKTpoHa. onrn

IIH 3JICKTPOUA. CNUNOBOE KBAHTOBOE qIICJIO, CO6CTNEHHNIfi MATHUTHbIfi
r,rrHoe c[rrHoBoe KBaHTOBOe qUCJrO. flpznqrzn llaynra. Pacnpe4enenze

cocrorrHr.rsnr, lleplro4r{qecKar cr4 creMa grreMeHTo Meu4eneena.

Susuxra Jra3epoB.

MbI: florlorqenue, crroHTaHHoe r,r r,rHAyrlupoB r{oe r{3n,freHr4e cBera.
nrefina, Orru.recxue KBaHToBbIe reHeparopbr.
euTbr Susulrll rBepAoro reJra
TerrJro eMKo cTu vr SneKTp o IIpo B oAHo crr.r TBepAbrx ten.
u: llpr.trqzn rolxAecrBeHHocrr.r qacrurl. Bosoulr u (feprvrrzoHu. llousrue o

Bose - 3ftuurreftua u (Deprr,ru - flupaxa. KlaccaqecKu reoprlf,
,{tonortra u flrn, KnaHronas reopr4.f, TerrJroeMKocru 3finmreftua. KnanroBa.fl

,r: Ccrgran s. .pa: rporoHEr 14 nefirpoHu, Ocuoeutre xapaKTepr{crt4Klr
nu. MoAerr4 qAep. floHqrrae o sAepHbrx czlax. [e$exr Macc v sHeprut
fl,fl, BEepfl4.s HyKnoHoB Lr ee 3aBr4cr4MocTb oT MaccoBoro rsvcra.
IX tr4ep rro orHorueHr4ro K HeKoropbru Tr4naM pacnara. Klaccur$uraqzr
i3aliMortpeBpalueHrlg gJIeMeHTaDurrx .racrnr. F r4oaKTlrBuocrr. flnennr,reBsauriaonpeBparrleHr{s oneMeHTapurrx uacrraq. P r4oaKTr4B}rocrr. -l{4epurre

oA ep)KaH r{e rrp anTr{qecKlcx s auqrzfi rr o Av clllrrrJrrrHe
Baq IIpupoAa u3ryrreHuq
I,I3JIYLIEHI4E.

KTl4qeclqzx sans'rufi,: rrDaKTrzqecKoe 3aHsrr4 e 1 <Tenroeoe Il3nyrleHl4e).
Te*ra2. s rrpr4poAa cBeTa.



Co4epNanrae
[paKTr,rqecKoe 3aH

Pasler 2.
Tenra L C
Co4epxrauze

Eopa>.

Tenra.2., 3nen,r

CoAePxraHIze

MI4KpOr{aCTr,rq); n

Tevra 1. T

rpepAbrx reJr. (Dos

rBepAbrx Ten).

CreSaHa - Iiontquan
Tenra 2. I(ea
Co4epx<auue

SorooQSerra u BaKy

PasAe"r 2.
Tenra 1. Cr

[oreHrlr4ana no:6y
I{BnrreHI,Ig auoMa

3ABI4CI{MOCTI-,I COII

aMnepHbrx xapa
<Irl:yueuze Bonbra
<IrlsyueHue csoficrs

Co4epxaHrze

- Mrorrepa>.

5. OIIEHOTIHbI
TIPOME}KYTO

I,I YTIEEHO-

l) Teu
/. pt3a. To 3HepfeTr.rq cBellrMocrr a6comorHo rreDHoro reJla

br KBaHToBofi uexaHnru.

zrrecKl4x zauslufr,: [paKTr4qecKoe 3aH-srue 2 <<Oorourr. lanrteune cBera);
3 <Ooroe1p(ferr, 3QSercr Koun'roHa>.

r<sarrronofi MexaHr.rKr.r u aronmofi rfrcrucu
aroMa, Teopur Eopa.

KTrlqecxr4x zartsrufi:. [paKTr,rqecKoe 3aHflTr4e 4 (Arolr BolopoAa rro reopr{H

paKTur{ecKr4x gantrufi: npaKTr4r{ecKoe 3aHrru0 5 <Boluonsre cnoftcrea
qecxoe 3anflTlu'e 6 <VpanHenve lllpe4uHrepa)).

Hbre [pe.4cTaBJreHl4.f, o cTpoeHr4r.r aToMoB.
qeoKux santffuir: [paKTr.rqecKoe 3aH.rrrr4e 7 <prpoeHze aroMa).

eHTbr {uerlrcu rBepAoro reJra
Te[Jro eMKo cTr4 v sneKTpo npoB oAr{o cTr4 TB epAbrx lreJr,
paKTr,rqecKlzx zanxtufr: [paKTr4qecKoe 3aH{Trrg 8 <Tenroebre csoficrea
bD; npaKTr4r{ecKoe :aH.srze 9 <3lerrpuvecKr4e 14 MafHZTHrre cBoficrea

Tevra.3. Conpe
Co4eprxaHze n
Pasae.Jr 3. 3.rr

Co4ep:x<anue

PasleJr l. Kna
Teua 1. Tenro

epxaHr.re .na6 op arop Hbrx 3aHsrnft no Arrcqu[JrrrHe
aq ilpupoAa u3ryqeHuq

r43JIyqeHI4e.

Co4epxrauue llHbIX sansruir'. la6oparopnat pa6ora 1 kOnpeaeJreHl4e nocrosnnofi

r rprrpoAa cBeTa,

a6oparopHux zauslui4: na6oparopHaa pa6or4 2 <ZsyreHue BHerrrHero
Hux SorosJreMeHroB); la6oparopnax paSora 3 <SQSexr Korunroua>,

Kwuilosoft MexaHr{Krr u aronnrofi Surmor
aroMa. Teopur Bopa,

Co4eprrauue paropHbrx zansrufr:. la6 op arop nan p a6 ot a 4 < Oup e4eJreHpre pe3 oHaHcHo ro
Hr4r aroMa MeroAoM (Dpauxa - fepua>; na6oparopuax pa6o:ra 5 <Cnexrp

BOAOpOAa).

Pa:te.n 3. 3
Tepra 2, 3oH

rrr Susur<r{ TBepAoro reJra
Teopr4.fl TBepAbrx Terr.

Co4epxauze prnbrx zansrufi; ra6oparopnax pa1ora 6 t<?I:yuenue reMrreparypnofi

Pa:ae.r 4. 3
Tenra 1 ArouH

CTYNEHTOB

5.1. Temyrqufi HTp OJrr, ycrreBaeMo cTu
plruepuuft rrepeqeHb BonpocoB rc pefiruur-norlrpo"rrro J\bl

a6comoluo qepHoro rela T: 6000 K. Ecnu reMrleparypy reJra yMeHbrxr,trb B



1) yrr,reurunrcss 4

2) Ectu Anr4Ha
reuneparypa a1coil
1) ynenuuzrau, s 2
pa3a.

3) Ecnu save
xp ilIoula.4r4, To cBeT

l) ocrauercr Her43

4) Slexrpou n

cocTogHr4e c 3Hept[e

1) c' ;2) c

5) Vacrora
HyxGo r{3MeHr,rTb

S0roenevreHTa Mo)r(H

1) ynenuuursn2paz
5)ocraszm 6es zsNaeH

6) llpu 3aMeHe

Soroe$fiexra, yMeH

BBTXOAa An_f, IlepBoro
l) ynenzunm*;2)

7) Onrnu
l) uo:nonwrrzr or

N Q ATB EPAI{ IIU HAJfiIIILI

cIIeKTpe SHepf r4r.r 3ne
8) B o$t|ercre K

l) nu6unaer
yrlpyfoM cToJrKlroBeH

9) Onuru @paH

l) nosnonuilu orr
rI OATB ep.4r,r JILI Hilrvrill
cneKTpe 3Heprr4rz

l0) Hapzcyftre
u3obpa3r4Te rrepex
I,{3JIYqEHI,IEM KBAHTA

Ilairwaua, B nrz,Ar4Mo

COOTBCTCTBVCT HA

l) CraqlloHapu
.flBr_fleTcs ypaBHeHr4e

a
d-v ,'2ffi n. . ,,T + 1:Eyt =0

1\ d"x h''., )

tl

V,\,

2) Ecrra y -

sngKTpoH Ha yrracTKe paBIIa

; 2) ynetmur4rcfl B I 6 paz; 3) ynenzuu rcs. s 2 pwa; 4) yMenburr.rrct n 16 pas.

pasa, Tobr, coorBercrByrotqas Mar(cr.rMyMy [3nyr{eHrzf ylreurrnzracn s 4.

qepHofo Tera
v 4 pasa;3) ynelrauzJracb B 4 paza;4) yrr,reurrunnacs s 2; 2) yuenruLrnacb

HyIO rrJracrHHr(y, Ha Koropyro naAaer cBer, 3ar\4eHr,rrb Ha sepra-lnnyro roft

rqero Ha SoroeleueHT Lr3nyqeHr.rr yMeHbrxaeTc.r{ BABoe. Bo cronmo pa3
Barouree HailpslKeHr4e, ecJrr{ pa6orofi Bbrxo,4a 3neKTpoHa. r43 Marepuana

npeHe6pe.m?

pa3a.

c eueprraefi Er s ocHoeHoe
eHHofo (foroHa paBHa

:e'uir.

AHOfO

; 2) ynrerrrnrnrb B 2 pasa;3) ynenzvz r" " 
Ji pw; 4) yMeHbrrrr4r 

" " 
"l-2 o*t

MeraJrJra Apyrr4M Anr4Ha BoJrHbr, coorBercirByroqar rpacHoft rpaHr,rqe
Pa6ora BbrxoAa Anr BTopofo MeraJrJra no cpaBHelrnrc c pa6orofi

Hbrrrr4nacb; 3) ne usrvreHl4Jracb.

B a rro I4 ccneAo B aHl4ro ss araN4 oneft crBl4.f, uervqerir4g
rzrb pa3Mepbr qApa; 2) no4rnep,qrrJrr{ KBaHToB),|rc

BoJrHoBbrx csoftcrs y oneKrpoHon; 4) no.qrBepA4nr{
HOB B ATOMAX.

rrroHa (foron
c noBepxHocrrr Berqecrca; 2) [epeAaer gJrer(TpoHy qacrr, oHepryu sp,
3) nepe4aer 3nerTpoHy qacrb oHeprr,rrr rpr4 HeyrrpyroM croJrKHoBeHlru.
u fepqa rro nccJreAoBaHr.rrc greKTplrrrecKoro pa$ps4a B napax pryrr4:

LITs pa:iMepbr flApa; 2) no4rneplrrJrr.r KBaHToByro npr4poAy ralny.renur; 3)
BoJrHoBbrx csoficrs y gneKTpoHon; 4) noATBepAr4Jrr,r rr{rrore3y o Ar4cKperHoM

HOB B ATOMAX.

I4oHzrpHbre op6umr aroMa BoAopoAa couracgo oAeru Bopa. Vcnosuo
srexrpprla c olnofi crarlr{oHapuofi op6urbr Ha Apyryro, corpoBoxAalouuec.f,

rnl.L B ynrrpa(fuoreronoft o6nacru crreKrpa errl rrepexoAbr AaK)T cepurc

2m-+ . flV=
fI'

yxa":annufi

0

HA

C METAJIJIAMI{:

nprrpoAy n:rylenur; 3)
f r4rroTe3y o Ar.rOKpeTHoM

pr4cyHKe, Tq BeposrHoc'rb o6uapyNurr
L<x<-
2

llpuruepnl,rfi uep eueur, B orrp o coB x pefi ruur-rcorirpolro J\b2
M ypaBr{eHraelr L[pe4r4Hfepa In.fl sneKTpoHa B BoAopoAorroAodsou aroMe



V

BoAopoAa; 4)

5) Cxomxo
: t4?

1) norHocrbro rro

l) Anfl Bcex

1) 6onrure y Frero

TepMorAepHofo cr4

MgHqercr; 4) zapry yMeHbruaer cx na 4 e, Macca flApa yMeHbrrraerc-s Ha 2 a.e.tvt.

o+
)/ t/ \//^ /^ /.

1) t : ;2)r z;3)/ o;
v

) /3
3) B r<anorvr cny gHeprerrzrrecruft cneKTp gneKTpoHa cuouruoft ?

l) enerrpon B rroreH sMe Ixnpr,rHofi 10-l0la; 2) snerrpoH B aroMe; 3) enercrpor{ B MoneKyne
I erexlpon.

4)MaxclrnanrH
cocToqHHV, Ha HaIIpa

3Haqer:rr4e rrpoeKr{rzrr MoMeHTa r4Mrrynbca 3ne4TpoFra, HaxoAsrrleroc.tr B t-
I,IE BHEIIIHETO MAIHI,ITHOIO IIOJIS DABHO

\tt ;2) 2tt ;:\) zlt ; 4 +tt.
ilHbrx cocrosuzfi Mo)Ker HMerb gneKTpoH c rJraBHbrM KBaHToBbTM rrracJroM n

l) 15; \ a8;3)32;4)
6) Onpe4enurt

cfioe pacloroxeHrr 7

I) CI;2) Ge; 3) Br;4)
7) Cpeaa uasH AKTT4BHOI,I. CCJIPI OHA

rraAaroulee Ha Hee uztyuenue;2) IIOJIHOCTbIO PACCEI4BACT TIAA€}IOUIEE HA

Hee r43nyr{eHr,re; 3) yc I4BaeT rraAaloqee Ha Hee r43nyrleHl4e.

8) Cucreivra na r{KI4 na3epa IIo3BOJrf eT

l) co3AaTb vHBepcH HaceJreHHocrb B anrueHofi cpeAe; 2) nusnaro BbrHy)r(AeHHoe r43ryqeHue

Qoronon; 3) o6ecne.r

, y KoTopofo B ocHoBHoM cocro.sHr4r4 3afronHgHbr K, L, M - cJron u e N -

3HepfzrMr4 E't u Ez,
HaceJreHHo O'IE,IO, eCJIIZ

lpl4rreM Ez >Et. Cucreir,ra 6y4er Haxo,qlrrbcfl B cocroflHukn e

Lrcno a'ToMoB Nr c enepruefi h 6yaer
I ) panHo r{r4cry aroM Nz c oiteprueft. Ez;2) rnreutIrre, ueu Nz; 3) 6onrlrg, .re\a N2.

10) llpraHuran ll

To)r(necrBeuHrx 6oso

l) flrx n

1) nporou o6laAaer
HyKnoHoB [paKTI4rIec

2) 9errr MeHr,[re

9) Paccl,rorpuv

Ha oTAeJrbHbre r{yKJro

eKTpolroB.

b Bblcor(yrc Kof epeHTHo cTb na3epHof o r43nyq eHufl'
Aea xbaHroBblx cocroflHr4s, B Koropblx HaxoAr,rrc-fi cr{creMa

oAI.{HaKOBbI.

epfHr 0F{3r4 rApa, TeM

rKT MOCC, 2) rr,rensruyrc pa6ory Hy)KHo coBeprrrr4Tb,

n; 3) 6onrrre oHepfur,r BbrAeJrr4Tc,fl npu pacrlaAe

aToMoB, c
uunepcHofi

cucTeMbr

.)) irnaccu

qro6bl pa3Aenr,rrb oro "flApo

STO|O flI,pA HA OlzenbHbre
BbrAeJruTcfl B pearqrluHyxnoHbr; 4) MeH efo aHeprr4.rr [oKo-f,; 5) MeHbrrre sueprviz

erofo fln'pa o lpyfr4Mr4 s.[pald-lr.
3) llpu u-pac

l) :apra sApa He r,r3M HVTcs' N4acca qApa yMeHbrrraercr sa 4 a.e,tvt.;2) 3apll, s.lpa
2e,, wacca.sApa yMe Ilraerc.s sa 4 a.e.tvt; 3) sapr4 rrApa yMeHbrraercs tta 2e,

yMeHbrrraeTc,fl Ha

Macca sApa He



4) I(axa.a 4onr
panHuft AByM nepr4

1) s0%;2) 67%;3) 3

5) Crormxo o-
,;;A*

l)Bor'r

6) -flapo a3ora
o1eMeHra o6paso

,i'l e 
'r>'lo

7) fr,tPct 6ePran
r{4cTLIqa [prz 3T0M

l),p',2) n;3) a ;4)

8) Peaxuur P

l) cuauoeofo Mo

9. 3arconorrr coxpaHeH

Dtt -+e +ve+

IIpeBpaTr{nct
49:2) 9 au 3

I4s nprane

T+7.ct) "l

10)

I;, ttj +

5.2. flporu

1) Teuosoe r.r

2) A6corrcruo
3) Pacnpe4elen

VnrrpaftuoreroBa-s
4) KnaHroeaq r
5) BHerunnfi
6) 3QQercr Kov
7) MoAens
8) fuuorega

MliKporracTHu.

9) Coolnomen
10) Bo:rnoBar 0
l1) Hecraqno
12) CraqzouapH
13) Hacrzqa n n
l4) llpoxox4eH
15) Keanronuft
16) VpanHeHrae

MAfHI4THOC I{BAHTOB

17) KnaHroeaHz
o:16opa.

18) Op6uranrH
19) Co6crneun

rvralnzrrmrft MoMeHT

lUrepua z f'eplaxa.

noqrpacna4a?

; 4) 75%; s) 2s%.

B- pacna4oB AoDrffio.npozsofiru, uro6u Hecradumurrfi

KTI4BHbIX ATOMOB OCTAHETC-'I

cra6raru,Hrrfi r4soror Br4cMyra

) 4)tt o 
, r>'l n

!; 3) 6 u u 5 B; 4)7 au3 p.

14 xr'7 " 3axBarr,Ino 0-uacruqy

'tlBi z

(: u)\4 / V''nyCTUnO npOTOI{.

He pacnaBrrrefrgx .reper

, npeBpaxlaeTqs B flApo

r4HTepBan BpeMeHr4,

r.I3OTO[ AMepr4rl]r.f

flApo Karcoro

1

;3)

o

F

?n,vfl a, nofJIoTaB AeIITpoH

1o r:
- \L)
Oopa , I(aKatlu

5)

e

srsaercs?

, ucrrycKaer cs. T -xr,a:nr.

+v"+v,," r' He Mo)KeT IIITLILB-3A HapyUIeHI4.q 3aICOHa COXpaHeHlAg

I{MrryJrE,ca; 2) renrounoro 3aprAa; 3) enerrpuqecKoro 3apflAa.
3JIeKTpr4qeCKOrO 3Apfl.AA 3aIIpeIIleHa peaKrlr{t

Hbrx cxeM na aliMorrp enpaqenuft qacrr,rq aHHr.rrr.rJr.f, rllru co orBercrByer

+n+e- +ve;3)Ko -)77+ *fr-:41e* +e- +y+y

rIHafl aTTecTaIIUq ro r,rTotaM ocBoeHl4.f, AI4crIr4nnI4HLI - 3IC3aMeH,

flpuuepusrft uepeuenb BorrpocoB
yqeHue. PasHoeecHoe I43nyr{eHrze. Xapar<repr4crrrKr4 TerrJroBoro px3nyqeHr4fl.

Hoe reno. 3aros Knpxro$a. 3anou Cre$ana-BonbuMaHa 14:JaKoH Ilrana.
3Hepfar4 B crreKrpe a6colrouro qepHoro ren4. (Dopuyla Poler-,{>xuuca.

froprvryna lhasxa
ttraecxuia eSSexr 14 ero 3aKoHrr. @oroHtr,

ypaBHeHr4e lllpe4ranrepa.
Hurza-urHoft grue.

uacruir,sr qepe3 rroreHrlr.raJrtnufi 6aplep.
)MoHr4rregKufi ocqullmop.
perr4Hrepa .qn.f, oneKrpoHa B aroMe BoAopoAa. hanHoe, op6nriunuoe H

qucna.

oHeprlrrd oneKrpoHa B aroMe BoAopoAa, Cnexrp aroMa BoAopoAa. llpanuno

14 MarHr,rrHrrft uoueHr 3neKTDoHa.

uexauuqecxuft MoMeHT r4Mnynrca gJreKTpoHa (cnun). Cnunonufi

rloTe3a [4

ueonpleXenesuocreft.
KIII.I{, p e cno fi crn a u cr utkrcrtz.{ecxufi cMbrcJL

oe ypaRHeHHe rupeAr4Hfepa.

3JIeKTpor{a. Cnuuonoe 14 MarHI{'rHoe crrr4HoBoe KBaHToBbIe HLtcra, Onur



20)
21)
L.)
23)
24)
?s\

26)

Alapaxa.

32)

AqneHr,rs.
-t'r I

?7\
?R\

Ha3lrBaerc.s a6con

flpznqrEn:a llaynu. flepno4rauecKar clrcreMa oJreMeHron Meu4eJreeBa.
flouorueu
Jlasepu. lI

crroHraFrHo e 14 vrtly rJI/^p o B aHHo e r43nyr{eHue. Kos S S z uu errrbr 3fi Hfirrefi na.
rlr4n AetrcTBr4rr na3epoB,

Teopr4fi TerrJroeMKocru. 3aron [roloHra u fItu.Kracczr

27) Sueprerr4r{ec
28) PacnpeAeneH

cneAyrorrlr4e Br4Abr

KaKr4X) BI{IOB I,I3nyrl

2) [afire or

r4e 3oHbt B nprrcTannax.
e SneI(TpoHoB rro 3HepfeTr4qecKr4M

NbHOCTI,I:

Ufl OCHOBHbIX

crarr.rerrrKax Sose-3ftHrmefisa u (Deprrlu-

3oHaM. Knacpu$rarcaur.rfl TBepAbrx reJr Ha

tlo I.I4CrIkrIJ.rrLlIJe BbIIIOJIHTI.9TCfl HA

KsaHrona.fl
Teopzr ren

s relrJroeMr(ocrn 3fi Hurrefi na.
Kocrr4. ileias' OoHoHrr.

BosoHH u MIroHbr, flonsrue o KBaHToBbrx

M9Tir"JrJrbr) nonynpo
29) Co6crneut

r4Krr v Atrg Jre KTp r{KI4 .

II [pr{MecHas IIp oBoAr4Mo cTLr rronylpoB oAHrrKoB.
30) 3nexrpo AHocrb rBepAr,rx rel.TeuneparypHarr 3aBrrcrzMo rb gngKTponpoBoAFrocrt4

MeTarnoB Lr nonylpo AHr,rKoB. Yponenr (Depvrz.

31) P-n nepexoA, flonynponoAHr4 KoBbre Ar4oAbr.
Ka aroMHoro rApa. MoAelu aroMHoro upa. Maoca rz 3Hepn4t!, aBflsn flp.pa.

33) 3axouu KTr{BHofo pacnaila. AltQa-, 6eta- u faMMa-r43JryqeHr4e.
34) -fl4epnue LI rr 3aKor{br coxpaHenzs. Peaxur4s AeJreHk\,s flp'ep. I_{ennar peaKrlr{t

Pearqus cu aroMHbrx a4ep. llpo6JreMa yrrpaBJrfleMbrx repMosAepHrx pearqz:ft .

Bu.4l,I B3anM itcl suir v xn ac cu Q nKaur,rf, oneM eHTapHbrx tracrri rI.
Mero4u I4 3neMeHTapHbIX r{acrI4II. KoctruqecKlle ryr{r4.
t{acrauu z a Tl4rlacrrz ubr. HefirpuHo, Keaprvr.

<KeaHToBAr Qnsurca> BKJrroqaer s ce6s

5.3. Canr suar ;la6ora o6yuarouerocfl
CauocrosreruH ,r paooTa cTyAeHToB rro Ar{cur4nnr4He

1) Ay4uropH caMocrorTeJrbHar paooTa cTyAeHra
na6oparopHbrx r{ npa r{ecKr4x 3aHflTuflX rrpu perrleHuv 3a4aq.

2) Bueayararo caMocroqrerrbnafl. pa6ora BbrrroJrH.rrercs cryAeHToM rrpt4 yrny6neuuou
I43yr{eHI4I,I AI4CTIT4IIIIIH rlo reMe upofi4eHHofi rexqvru, rrpr4 rroAroroBKe rc na6oparoplrbrM pa6orau.
OcHoeHofi rloprvrofi ocrotlenbHofi pa6oru cryAeHTa flBrrfl.ercfl, r43yrreHr4e KoHcneKTa lerqufi,
per(oMeHAosanHoil rt4 rypbr.

CaMocroqrer pa6ora saBeprraer sara'tv Bcex Apyrlrx Br4AoB y'ue6uoro [poqecca pr Moxer
ocyuecTBn_srbcrr Ha

KoHcynbrarlulrx. Kan
rrpeAcraBnrer oo6ofi

eKIII4sx, ceMl,IHapax, [paKTI,IrIecKr{x galfl"rvrflx, ta6oparopublx 3aHfrl,lttx,
pM a op raHr,r 3 ar1:ztr yue6uo ro rrpouecca c aMo cro1f, TeJrbHafl p a6 or a cryAeHToB

3Hauurt, ocyuecrBn
Kourpom nun

3arlr4Tbr la6oparopH
3K3aMeHe.

l) Kaxoe rasly

xapaKTepzcl'r4K TeIIJIoBoI-o r43n) {eHv_rl"

(nepeuncrzre

Kaxoe reJro
uepnuv?

3) CQopvrynzpy
4) Karofi Bu[,

re saxorr Kzpxro$a.
Meer pacnpeAeneHr,re 3Heprzr4 B crreKTpe a6comorHo qepHoro rela?

Hapracyfire KpnBbre peAeileHr{fl B 3aBr.rcr4Mocrrl or .4nrrHbr (unu lracrorrr) nolnu AJr.rr AByx
reMreparyp (lf2>T1).

5) CQ<lpr',rynup Te 3aKorrbr Cre$aua - BoltquaHa r4 cMerrlenras B[ua.

Borip o cu AJrrr caMo crofl TeJrbHofi p a6oru c'ryAeHToB
nue HagnrBaerc . TerrJroBbrM, I{ r{eM oHo orJlrlqaercfl or lpyrrax

6) 3alzlrrnre yny Psrrea - fitxuncar4 rto.flcHure cyrt "ylrrpaSuoleronoft lcaracrpof,r,r"



7) 3aruuure
8) KaKoe rs

o4vHaxonrr?
9) B qe'n cocro
10) Crf opvyrrap

tlpeAcraBneHr4_f,M

11) Kan rca

12) O6rxu{rrre 3

13) rlro raKoe
"2fpaHI{qHoI{ rqacToTbt .

14) Hro raKoe
15) flouervr y 6ul
16) B ueu nporu
17) B qeM cy

Bapa, Kaxonrr ne4
18) Cner:rpu
19) Karcne rr.rrrbr

IIOJIeM, U atOuatvtr?
20) B .{er\4 gar(r

oqHoBaHr.Iu orrura?
21) Karcue xean
22) Hev' onpeAen
23) O6'ssrcHr4re rI

24) Or qefo 3aBr4

25) Kaxoea 3oHH

26) O6r,xcnme
27) Kaxos Susz
28) 9eu o6rsc

MgTaJrnOB r4 rronylpo
29) O6txcnure

socurelefi 3ap{Aa B n
30) O6rxcHr,rre
3l) Hapzcyfire

Aer4cTBrIe BHerrlHefo 3

32) t{ro Ha3brB

paAI{oaKTr4eHr,rx?

33) Ha rreM ocH
rrpr4oopbr rrpI4MeH

34) O6sxcuule
35) OnnruPrre n
36) llepevucn

BeruecTBoM,

37) B r{eM 3aKJr

enerrpouax?
38) rleln o6ycno

cFeay?
39) r{ro ilpoucx
40) Karcoeu r

B-u:nyveuzfl) prMe

@onl oueHo
cQopvraponaHHocrr4

AOI(yMeHTOM.

yny fhanra u
, qepHoe UIZ

rro.flcHr.rre cyrb ero rnanrosoft rl4rrore3br.
HeqepHoe, r,rMeeT Bbrrrre TeMngpaTypy, ecilu r4x flpKocTr{

qBJreH14e, Ha3brBaeMoe QorosSQeKToM.
3ar(oHbr cporos$ferra. B qeM 3aKOHbr npoTr4BoperraT

.recxoii dusuKr,r?
Ho, cneAyfl soruosoft Kaprr4He r.r3nyrreHr4r, o6r,xQnzrr QorosSQerr?

nrr $oroe(fSer<ra, rcxoAs ra: $opirlynu 3ftnruteftsa.
Hafl. rpaHr4rla (poros(f(ferra. r{eu onpeAe4sercfl trricnoBoe 3uaqeHr.re
B Jlr{rrer Ha rroJror(eHr4e KpaoHo fi rpaHuqtr $ oros$ (f erra?

91{T r.r KaKOBa ero BOJTbTaM[epHa-s xapaKTepr4ctuxa?
orBeprHyra MoAenb aroMa TouncoHa?
pequs rpeAJro)r(eHnofi PesepQopaovr flJraHerapHofi ruoAerra atova?

Eopovr? C$opivynupyftrc nocryrrarbrocTb TeopHLI aTOMa, npe4lox<eHuofr
Kr.r reopr4r.r Bopa?
on. Cner<rpaJrbHbre cepuv aroMa BoAopoAa.

ycKopreMbrMr4 gJreKTpr4qecKil My gapennft Bo3Mo)r(Hbr MexAy oJreKrpoHaMr.r,

outn @paHna u fepua, r{ KaKue ocHoBHbre BbIBoAbI Mo)r(Ho cAenarb Ha

rII4CIa OnHCbIBaIOT COCTOIHI4e MI4KpOrIaCrZqHr?

eTc,a 3neKTp oHHo e co cTo-sHu e r,r3 onl4poB aHHoro arov a?
qecc o6pa-:oBaHr.rr gueprcTr4qecKr4x 3oH B TBepAoM Tene.

rrrr4prirHa pa3perxeHHoft sourr lr qr4cJro yponHefi e Heft?
cTpyKTyp a rrp oBoAHr{Ka, nonylp o Bo,4H}rKa u uzo r'nr op a?

xaHI43M co6crneHHofi u npuuecHofi nponoAr4Mocrrr nony[poBo/]Hr.rKoB.
tcuft cvrrcl rloHflrr,rr ypoBHr @epura?
ercq pa3nr.rque relrneparypHofi 3aBr4cr4Mocrrl sneKTponpoBoArFrocTr4 y
AHHHoe'?

aBr4cr.rMocrb [oroxeHr.rs ypoBu-s (Deprvru 14 KoHrleHTpaqurz cno6oAHbrx
[poBOAHr4KaX OT TeMrreparypbr"

3r.rqecnr,r e rrp oueccbr, npor4cxoAfl rqr4e rrpu o 6pa: on au uu p -n flepexo4a.
rrecKr4e 3oHbr B o6racru p-n nepexoga u o6rxcnrr.ITe, B qeM cocrorlT

eKTpr,rqecKofo llorq Ha p-n IIepexol,
paAr4oaKrusHocrrrc? Kaxue fipoueccbr orFroc.flTcrr K .tucny

H npzHUr4n perr4 crparlt.ra u LrgMgpenus. paAVoaKTr4BHoro r43nyrreHun? Kanue
An.fl 3Trzx uerefi?

ftcrpo u npr4Hrlr{fl 1eilcrBufl crrerrruKa feftrepp.

B-usryrenur c

flpoqeccbr yrrpyfofo pacceflIJl.Js. sneKTporxoB sApaMV, 3neKTpoHoB Ha

HbI noTepr4 sHepfrrrr qacTr.rrlbr rrpr{ rrpoxoxAqHlrkt qepe3 rrornoqarouyro

r4T npkr rrpoxo)KAeHr,rrr gneKTpoHa qepe3 norrtorulelt?
HHocrr.r lpoxoxAeHra.fl rrepe3 rrornorlrreJrb MoHooHeprerurrecKux B-uacrnq u

HerrpepbrBHrrfi snepreru.{ecKraii cnexrp?
bIX Marepr4anon (OOM) aff npoBe.4eHr{ arreclarlr4r.r ypoBHt
oMrreTerru?rfi ooyqarorlr4xcs IIo Ar4crluIIIII,rHe oQopMnflel'ar oT,4enr,HbrM

3T14
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2021 https://www,iprboo
kshop.ru/l 15606.ht

ml

2, Llpo sov I4.E. KsaHror
K.8..-Mocxsa:IIa6opt
Ter<cr: elexrpournrfi,

r Su:ura. OcHonnsre 3aKoHr,r: yue6uoe uoco6rze / tr4po4on
opru suauufi,2021. - 259 c. - ISBN 978-5-93208-517-2. -

2021 https://www.iprboo
kshop.ru/105767.ht

rnl
3. fonsAr.ru JI.JI. Keauro
Il'olrqlH, f. 14, Hoet,tKor
q Z Hre,uercr>t, 20 1 9. - 48

an $usuxa. BeoAHrrft rypc: yue6uoe noco6ue / n. n.
. - 3-e nsA, - [oronpyanrrfi: I4sAarelrcxlrfi ,{orvr
c. - ISBII 9'78-5-91559-268-0. - Texcr: :rex'roouHslfi.

2019 hffps://znanium.co
m/catalog/product/

1 1 17881

4. flapuar<oe A.H. KeaH'
Illapuraroe A.H,. - Capar
4487-0531-1. - Texcr: er

rean (tusllrca Anr HHxeHepoe: yre6uoe noco6ue r

n: Bysoecxoe o6pa:ooaul.re,2019. - 404 c. - ISBN 978-5-
xroognltft.

2019 https://www.iprboo
kshop.ru/S6463.ht

ml
,ILonolH llrel s Har Jr r4Teparvpa

1. Koc'runa T.K. BseleH
fyuuH B.C., Bau4ulren
Vunrepcnrera, 20 | 8. - 2.

) B KBaHroByIo $zsHry: y.re6uoe noco6ne / Kocruua T.K.,
14. B.. - Erarepnn6ypr: I,Is4arellcrn o Ypalrcroro
, c. - ISBI{ 978-5-7996-2357-9. - Texcr: srerrDonrurft.

2018 hltps://www.iprboo
kshop.ru/ I 063 50.ht

ml
2. Bonr<oe A.f. Kypc Su
Illonruep A.A.. - Ercarel

| 55 c. - ISBN 978-5-321

ur<tl. KBaHrosaa tpuzvxa: yre6Hoe loco6ue / Bonxon A.f .,
,ru6ypr: Vpalucruft r[egepaluuurl yHr,rBepcr4rer, 2017. -
)2527-7. - Tercr: olexroouuurfi.

2017 https://wr,r,w.iprboo
kshop. ru/ I 0640 I .ht

ml
3, Jlexqnu no Snsure. I
(D. falxr.rH, H. C. llpc
r4MeHr4 Alercan4pa fput
- 3rexrponnlre reKcl
BraAanrtpcrcr,rii rocytap'
ti Hrzr<orar fpzroplenru
0 rnryra 3KpaHa. - 3lex'
- lsBN 918-5-9984-0654

pecypcl / A.
yHr{Bepcr4rer

nrrx (BrfV).
Bla4mraup:

reeHulrft yHr4Bepcr4rer rrMeHrr AlercauApa fpuroprenuua
Crorerosux (B.nfV), 2016. - 87 c.: wtr., ra6n. - 3auasre

)oHHar BepcHr neqa'rrroft ny6l.nrcal:vru. - Ba6nr,rorp.: c. 85,
6.

2016 http ://e. Iib.vlsu.ru/b
itstreaml123456789
l4747lr/01522.pdf

4. Capurra M.fl. Ksar
Hoeocra6upu<: HoBoch
2016.- l3l c.-ISBN97

roBat rpr,rsr,rr<a: y.re6Hoe noco6ne I Capnua M.11..
npcxuI rocyAapcrBeHuuI rexnfiqecxnft yHr4BepcLtrer,
- 5 -1 7 82-21\9 6-2. - Texcr: sreKrooHHrrft .

2016 hltps://wr,r,w.iprboo
kshop.ru/9 I 3 69.ht

ml

6.2.Ilepuosu
1) Xypue

http://www.mathnet.r
a\
L) HayuH

http ://www.pliotonics

7. MATEPIII
fitn pe'atmsauu

3aHflrvfi, Jlerunonsr
[poeKrIHoHHbrx cr4cTe

Aypulopwu A.

BBrrroJrHeHI{fl Jra6opi
((143y.{eHr,re BHerrrHer

rQreHur{ana tro36yxl
BoAopoAa)i 6 <LIsy.
<L4syueuue BoJrbr-€

gCKIre il:]AaHUq
XI'IB HOMEPOB. PEXUU AOCTYNA:

TOHzKa)). PeX<Urvr AOCTyna:

[b H O Jf E XHLIqE C K O E O EE C IIEqEHI,IE AI,I C III4,TI JIMHbI
AaHHOI{ Ar4crlHrrnr,rHr,r rrMerorcq clequanbHbr9 rroMerrlellyrs. )fIrE rrpoBeAeHut
I ay4r4Topnpr ocHaqeHbr AocKofi (4nx ivrena r4Jtrr{ MapKepa), 3KpaHoM An.s

, npoeKl'opoM r.{ Hoyroyr(oM.
r npoBeIeHr4r na6oparopHbrx 3aHflTplfi. ocHarrleHr,r ycT'aHoBK€rMr4 Ans
opHbIX pa6or: 1 <Onpe4eJreFrr{e nocTosHHefi CreSana-BonbrlMaHa);2

Qoroe(r(peKrD); 3 <3{Ser<r Konnrona>; 4 <OnpeAeJreHr4e pe3o}raHcHoro
Hr4fl aroMa MeroAoM (Dpanxa - fepu; 5 <Cnexrp r,r3nyqeHr4s aroMapHofo
Hr4e TeMrrepaTypHofi 3aBr4cr4Moc'rr4 corrpoTvrBrreld]dfl. nonylpoBoAHr4KoB>; 7

rrepHbrx xapar(Tepr4cTr{K TepMoqyBcTBr.rTeJrbHbrx coilpoTprBnel1.]1,,ir>>; 8



<I4ryveuue BoJrb

S4eKTpOHHO-llbrpOqH

llpaxui-recrue/

Pa6o.{yrc nporpaMMy

PgqeHsesr
feuepansurrfi 4upe

llporparraua paccM
fliroroxol Ns 1 or 30.
34ne4yrorqufi

Pa6oqas uporpaMMa l
Hdnpanreuus 02.03.0
c14cTeM

llpororor J\b 1 or 30,
llbeaceaarerrb KoM

IHIIX xapaKTepr.rcrr.rK $oroconporuyneaur,>>; 9 <Zsy.leHrae cnolicrn
repexoAa4 10 <I,IsyueHr4e crrerquxa fefirepa - MrorrepaD.

ne pa6orrr npoBoAsrcx n yue6urrx nadoparopurrx 430-3,43I-3.

crapmuft rpenoAaBarenr r<a(f . <DulIM C.B. Xupnoea

OOO <@C Ce A.c. Ksacon

n rrpr4 KJra,4u ofi uaretra arvfiela I{ ono0peHa Ha 3aceAaE aSe4prr $uszrcu
8.2021rorc

C.M. Aparcenan
(OZO, no4nucr)

TpeHa r4 6peHa Ha 3ace.qaHrara yue6Ho-MeiroAr4rrecrofi rcouucczu
MarenaruqecKoe o6ecne-{eH Lre Lr arMLrHr4crpr{potsaHue u H(f opMarrrzoHHbrx

8.2021rarc
VTV C.M, Apanenau

(OI4O, no4nucr)
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