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1. rIEJrr,r 0 cB oEH Vrfl 4utflil{rrJllrHbr
I_{enrro oc vs. Ar4crlr4rrnr4Hbr <ocHoebr neaHrosoft $uszru> flBrrflersfl. o6ecneqeuue,

6y4ylqero cue.q Hayuuofi Qusuvecxoit 6azoft, Ha Koropoft n Brrcruefi rexnuqecroft ruxoner
Qrponrcr odqeu HepHa.f, rz cneur4anbHar rroAforoBKa. flocle4oearenbHoe r.r3yr{eHr,re $uszxrz
Brma6arrnaer cne nqecrufi MeroA MbrrrrJreHu_f,, @rasuvecryro r4HTyrdrlr{ro, Koropbre oKff}brBaForc,

MU U B Apyfr,rx HayKax. cneqzalucrbr, nonyqr,rBrrrue IIIflpoKoe srasuno-
hQ, Moryr caMocro-[T'eJlbHo ocBanEarb HoEEIe rexHHrrecKlle

o paOOTaTb B HLIX, JIerKo IIepeXoAI{Tb oT peIIIoHI4fl OAIII4X saAaq K ApyII4M,
r4cKaTb HecTaHIapTH v He]parw{}roHHbre rryrlr, qro oco6eHHo BaxHO 4Utr nposeccuona-ltnofi
Mo6I4nbHocl4 crreuu

3anaqu:
? TeopeTl4'lecKat

r.rcToB B yCnOBr4{x ycKopeHHoro pa3BuTl4.f, TeXHr4KI4,

BO3MO}IGIOCTb

B TIOTOKE

OJIb3OBAHIZ'

r 1|opnrrzpoBaHlre

cfl;
HAYqHOI'O MbIruJIEHI4fl, B qACTHOCTT4 NPABIZJIBHOTO [OHI4:MAHI4.S IPAHI,IU

BecbMa rrnoAoTBop

MATEMATZIIEOKOC

qarrpaBneHI4tr, ycre

rrpr4Mer{prMocTr,I

cTerreHb AocTo
MATEMATAqECKI4

O3HAKOMNEHI,IE

HAqANbH]bIX HAB

MeTOAOII 14 CCJTeAOBaHLTT ;

nrrpa6orxa n oB r4 HaBbrKoB perxeHzfi xoHxperHhrx 3a/.a'c. r43 pa3Hbrx o6nacrefi Qrasuxz,
TIOMO|ATIUI,IX IeHTaM n 4alrueftureM perrrarb r.rHlr(eHepHbre 3aqa.rtLr.

AfoTouKa s o6racru $usuxu, no3Bonrrcqlar 6y4yrqr,rrvr r{H)KeHepaM
uayuuofi z rexHr.rqecnoft rzHQopMarJr4r4 u o6ecnequBarorlafl r{M
HoBbrx Szszuecrux npvHrlr4noB B Tex o6lacrxx, B Koropblx oHr4

I,rtrHbrx Qrz:zuecrzx nousrufi, 3aKoHOB, reOpnfi v yMie]Fi:/rs. oqeHl4Barb
OCTII pe3yJrbTaTOB, [OnyqeHHbIX C IIoMOIIIIIO sKCIIepr{MeHTanbHbX r4Jrrr

yAeHTOB C COnpeUenuofi nayuHoft anuapar;ipoft kr nrrpa6otra y Hr4x
KoB rlpoBe4eHnfl. SKcrIepI4MeHTirJrbHbx uayuurni rrccJre.4oBaHrzfi pasluunrx

Susuuecrcux r r.rr4 rr or{eHKr,r nofperxHocrefi usuepeuufi.

2. MECTO Ar4crlrurJrr4Hbr B cTpyKTypE orroil
IzcqzruuHa oBbI KBaHTonoft SzsuKI4) orHocl4rcs x o6ggareJrbHbrM .u.rcur4finr4Hau 6loxa

AucqunnuHsr (rr,ro rur) yuer6noro n.rraHa.

3.IIJIAH
llrrauupyeuue

PYEMbIEPE3YJIbTATbIOEYTIEHVIfl ,ITOAI,ICUNNJII,IHE

pe3ynbraTaMr4
tYNbTATbI O6YUCHZA NO AI4CIIHTITIVIHE, COOTHBCEHHbIC C IIJIAHI4PYEMbIMI,I
oIJo II (xolanereu \LrflMLr u LrHr,uKaropaMr{ no c u )KeHr4 -{ KoMrrereHrlufi )

fllaxnpyeurre pBynlTarbr o6yveunr no AHcrlhnJlrrHe, B coorBercrBtrr,t o

Perylorarn o6yueHm tro ar.rou{nnHHe

VK-1. Cnoco6eu
ocyueCTBJItTb nOilcK,
rcpuru.recraE aHarn3 A

c n nrer n u(lopvar1r,u,r,
npr4MeHrrb ohcreMHbtil
noAXoA Anr peueHr,tt
noQTaBJreHHbtx 3aIaq

K-1.1, 3Haen npauqnnsr c6opa,
tu o6o6ureuur rzHrf opvaurar,r.

K- I .2. Vqeer coorHocr,trb

'BIEH]4' 
H

TeMaTh3hpoBaTb hx B paMr(ax

K-1.3. Bnaaeer HaBErKaMr4

Horo noncKa u nDaKTn.{ecKofr
ur c uu<f opuauxoHHbrMtr

TOI-I H I,TKAMI,I ; METOIAM H NPVHflTITfl

ueHrrf .

. npr4Hur4nll c6opa, or6opa r.r

o6o6ulesns rau(loprvraqrzz;
. ocHoBHbrerlrnoco(lcrcr,re

noHtTl.l.q v Teopnu, cBt3aHHble c
onrcaHueM ycrpodcrBa
o(pyxaouefo Mr4pa, a TaKxe
AX CB{3b C 3AKOHAMI4 I,I

nplrHuunaMr4 pa3Bu'tr4[b
(p o prr,ryn u p yena ruvl.r
o6u{ecT seHHo-FyMaHHTapHbrM14,

ec'fecTBeHH6tMt4 h
TexHl4qecKr4Mt4 HayKaMH.

Vueer:
o cooTHoctrTBpa3HopoaHEte

rBJIeHnr 14 cvcTeMaT v3prpoBaTb
r4x B paMKax ras6paHHrrx ragor
npoQeccuonaarnoi

Or.rgtsr no
ra6oparopnrrru pa6orarvr,

Kourpolrurre Bonpocbr K

ra6oparopuruu pa6orav.

KoHrpolrutre Bo[poc6r K
pefinuHr-roHrponro 14

npouexyrouuofi
aT'IecTarlilu.



o oopMynnpoBarb
anbTepHaTr4BHLre nOAxOIbr K
peueHfllo 3aAaq B paMr(rx
BBI6PAHHbIX BI,IAOB

npo(beccvoHanBHoft

AE'TEJIbHOCTI,I, B TOM HI,ICJIE HA

ocHoBe o6o6uleuas 3E|KoHoB 14

MeTOAOB pa3nnqHbrx rJayK,

pe3yIrbraToB 143

nntf opuauuoHHbrx 14clroqHuKoB,

Braaeer:
. HaBLlt(aMl,l HayriHofo lloncKa n

nparruuecrofi pa6orrl c
audr oprr.r aquou uurrau
I,ICTOIIHI4KAMU;

. MeroAaMr{ tipulgfl"tr4s Seureuufi,

CHCHI4'

HHOHayqHr,tx

0qu{ehHn(eHepHLrX

suaaufi, MeroAoB
M?TeMaraqecKoro
alan}j3avl
M9.4en14poBaHut

t.t(- t.
aTb 3aAaqH

bHocTl,t

bHofr

Ha ocHoBe

JIIK- 1. l. 3rraer ocHosHtre 3aroHbr
)cTecTBeH Hl,rX HayK, MeTo.rIEl

/ aTeM aTI4q ecKo to aHaJI u3a t4

/loAeJIHpOBaHUt, OCHOBHbTe 3aKOHbt

{ Merolbr o6uleuHx<euepH;rx
llIcrIunnuH,
)lIK- 1 .2. Vueer ucnoluorarr
pl43r4qecKrIe 3at(oHLr a npuHur4nbr B

:noeE nporpeccuoualtnofi
(egTeJrbHocltl,I, IIpoBoAr4Tb
rKcnepr,IMelrTbr no onpeAeneHlrro
pr43Ir(o-x14M rr9 ecxlrx ceofi cre
teopfaHuqecr(HX 14 opfaHuqecKhx
reuecTB. npo BoaHTb H3t\,tepeHxe
rcHoBH btx 3IeKTpt4qecK14x BeJIl4g 1.1H,

r[peAelrTb napaMeTpLt 14

:apaKTep14c'r'aK 3JleKTpLl qeCKnX 14

reKrpoHHbrx ycrpoicre.
)lIK-1,3. Bla.ueer
laTeMaTI4r{eCKV M arlllapaToM AJrt
flvrcaHvfl5 aHaltu3a,
e0peTr4qecKofo u
KCnep l4MeHTanbHoro
CCICAOBAHfi 

' 
H MOAET hPOBAHI.I'

)ti3t4qecKHx 14 Xl4Ml,lLIeCKUX CHCTeM,

ueuufi h lpoueccoB,
cnoJlb3oBauur r oOy.reuua u
po<[ecczoualrHoft rerrerbHocrr,r

3uaer:
. QynAarraesraJrbHlre3aKoHBl

rrpr4poAbr H ocHoBHbre

Qranvecrue 3aKoH6r a o6ractu
rnaHT onoi, arousofi tr rAepHofi
tf rzszra.

Yueer:
. npr4MeHrrr Qzoauecrc4re gaKoHrr

AJrr perueHr'il IlpaKTuqecKvx
344aq B cBoefi
npotfeccrzouallHofi
aerTeJrhHocTrr.

Braaeer:
HaBbr KaMu npaKTxqecKofo
rp[.rMeHeH fi r 3aroHoB if warcr.i

Arfl O n V CAH L4 \, AH AnU3 ?"
TeopeTr,rqecKofo H

3KcnepuMeHTaJr6HOfO
I{CCJIeAOBaHI4t LI

MoAenvpoBaHr,r.s aDzgntec(ax z
xuMr4qecKr,rx cI4cTeM, 4wteunft u
nl)oueccoB, rcnonL3oqaH14r B

o6yy.eHul4 A

npo{reccroualrHoft
IetTeJrbHocT14.

Orq€rrr no
raboparopHbrM paooraM,

I(onT ponrurre Bonpocbr K

ra6opa'ropuurrr pa6orav.

KoH'rpolruue Bonpocbr K

pefiTr.tHr-KoHrponm rr

nponeNyrouuofi
aTTecTaurzu.

OUK-3. Cnoco6en
npoBo.qr4Tb r43M epeHr4t
saFlrcIeHus,
oOpa6arLrBarb 14

npencTaBJltTb

lK0nepHNteHTaJ| bH hte

aallHbtc

)[K-3. 1. 3naer nprnqlrrur
pf aHr43arltrH 14 IIpoBeAeHr4t
KCneplIMeHTaJrbHbrx

ccneAoBaHfiil, ocHoBrrr

erpeccHoHt.|oro aHaJlu3a,

raTHcThqecK14e MeTOAbt. MeTOnbr

HCTeMHOtO AHAIU3A.
)nK-3.2. VMeer coc'rasmrb cxeMhr
Jrt npoBeleHnt
KCnepr4MeHTaJIbH6rx

ccre4ooauni, o6pa6a'mrnaru,
HaJrr43l4poBa:rb, npeAcTaBJuTB r,r

rpopvnnrs pe3ynbrarBr
{cnep14M eHl'zut bHhtx
ccre4onauul.
IIIK-3.3. B.n aAeer HaBbrKaMh

irnoIHeHHt U:UepeUu[,
5pa6orra 4annbtx u3Mepr4TeJrbHbrx

aonroAeHr4fi, orleHr(a
lrpeuHocrcfi, MeroAaMu u
)eICTBaMI4 l{3MepeFII4t, nOBepKI4 Ll

)HTpOJr{ C UCnOnI$OBaHr4eM

ndtopvaunousbrx cHcreM,
ETOIAMI4 AHATI,iRA 14 KOITTPON'

lHOCrpy Krypr.lpo Bali Hblx
aTephanoB 14 cHcTeM.

3saer:
. [pI4HUI4[Er OpraHn3arII4LI ]4

npoBeAeHr4t

3KCnepnMeHTaI bHLrX

ncclenosaHu fi;
. npeaeJrbHbte ycnoBur [pH

nocraHoBKe rllns r,rrecr<Qro

SKCnepuMeHTa.

Vueer:
. COCTABI,{T6 CXEMEI AJI'

npoBeAeHI4rr

3KCnep14MeHTaJrEHbrx

uccte1oaanuit;
o o6pa6a'rulBarb,aHaJru3hpoBarB,

npeacraBJrrrb ri oq)opMrflrb
pe3yn braTbl

3KCnepuMeHTaI bHbrx
r,t ccle4onaunfi.

Bnaaeer:

HABEIKAMI,I BbIIIOJIHEHI,I'

rzsrr.tepeuuft , o6pa6orn4 Iauntx
r43Mepr4TeJIbHbrx ua6ltogeHufi ,
noJryqeHlrf, pe3ynbTaTots

usuepeHnfi u oueHKH
norDeursocrefi.

Ot.rdru uo
na6oparopH

KoHrpoarHr
na6oparopH

KoH'rpomHr
pefiruHr-ror
npoMexyTo,
aTTecTaur4r4.

IM pa6oraM.

e Bonpocbr K

rv pa6orarv.

e Bonpocbr K

rponlo 14

sofi



TpyAor:rur<ocm
4. OEbEM 14 CTpyKTypA AI4CUI,T[JrIAHbr
tlrJrprHbr cocraBJrrer 6 sa-{erHlIx eAHHr4rI, 216.\acou.

Tevraruqecxufi u.rraH

$opvra o6yqenns - oqHafl
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KoHrarcrHaq pa6ora o6yu aroqr.rxcr
c leAarorl4qecrc4v pa6orurkoivt
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ri
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F

E
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F
o

Ooprr.rur reryuero
KOHTpOJTt

ycneraeuocru, tpoprvra

IlpoMex]"T0rrHoR
ATTECTAqI,III
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sq
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KsaHronas nprlpol I{3JrrIeHpul J t-4 8 t2 6 2t
2 3leueHrer KBaHT(

arouuoft dusnxu
!ofi MexaHr,rKZ V 5-12 16 16 4 2t perzTr4Hr-KoHTpOnr,

Nel
3 3reueursr Qurrzxrz fBepAofo Tena J 13-r6 8 8 6 2( pefiruur-xourpolr,

J\b2
4 3lerrrenrei Qu:

3neMeHTapHLIX qac
Kr4 fl[pa kl

14u

a
J l7-18 4 2 t7 peirrr4Hr-KOHrporb,

Ilb3
B efo 3a 3 ceMecrp: 36 36 l8 99 :xraueH (27 u)
H lJtnqve B aucul.{[Il4He x 1/KP

14 o Fo fto al4cul4 ItIt14 He 36 36 t8 99 oxsanrea (27 u)

Pa:Ael 1. Knz
Tervra 1. Tennc
Co4epxaHue :

JaxoH Cre(paHa-Bo:

d6corrcrHo qepHofo

Ifnaurca o KBaHToBoM

Teva'2. KsaHr
ColenNanue

3ueprur, IrMIIyJIbc, r

flaeleHue cBera. 30(
ParAe.n 2. 3.uel
Tenla l. Crpoer
Co4eprrauze

MoAenb aroMa Pe:ep
airoMa Bopa. Olrrr O

Teva2. Slene
Co4epxanue r

cboficre MnKpor{acr
HeonpeAeneHHocTefi

YpaBHeHI4e lIIpe4zH
ypaBHeHr4f, Lllpe4aur
rroreHqrraJrbrrbrfi 6apr

Terr,ra 3. Conpe
Co4epxcaHrae '

op6urantHoe Lr Mar

Op6raranrHbrfi MoMeF
TTlrepna z f'eplaxa.
MOMeHT 3neKTpOHa.

3JIeKTpOHOB I| aTOMe r

Tenaa 4.. OcHoe

Co4epxaurre JrercrlrroHHbrx saHqrufi rro At4cul{[JrrrHe
FrTOBaq flpl{poAa u3ryrreHuq
]oe H3JIyqeHr4e.

3MbI: PaBHoBecHoe r43nyqeHze. A6conrcrHo rrepFoe rer(
brIMaHa. 3axoH Buua. Pacnpe4eleuue sHepfr4r.r B (

rena. @opMyna Poner - flNranca. <Ynrrpa$uorerosar Kar
xapaKTepe r43nyr{oHus. Oopnryna lllauxa.
)Bair rrpnpoAa cBeTa.

evrr: BueurHr4ft $orooQQercr. Ocuonurre 3aKoubr (bor(
acca (bo'roHa. Vpanneuze 3fturureirHa 1rfl. Qoroe(p(percra
rert Koptnroua.
rerrrbr xsaurosofiMexaHrrKtr n arounofi Srcruvl
ue aroMa" Teopar Bopa,

otvtlr: Orrbrr Pe:ep{op.4a no pacce.sHr.rio o - qacTr,rrl B(

fopla. Jlprnefiqa'rufi cuexrp aroMa BoAopoAa. Teopzr I
)aHKa z l-epua.
TbI KBaHToBofi uexanzrcn.
:iurr: fznorea .qe Bpoftnx. 3rcuepunaeHTuurbHoe rroATBe
tq. fpauuqsr [pr4MeHr.rMocrr4 Kraccrrecxoft MexaH]?
fefiseH6epra. BorHoeaq Syur<4ur z ee crarrdcrr4qecx
epa. Ypanueuae l[pe4ranrepa nnfl craunoHapHbrx cc
'"pa Anfl qacrrirlbr B ((rroreHrlualruoff .rrMe). flpoxoN4eu
lp. Tynnentnrrft sS$ercr. Jluneftutrft rapMoHt4qeoxnfi oct
reHHbre HpeAcTaBJreHr4f o cTpoeHr.M aToMoB.
rnrr: YpanHeHr4e lllpe4raurepa 1^nfl, BoAopoAonoAo6Hor
rLITHog KBaHToBbIe -u.uera. Cnenrp aroMa BoAopoAa
r uMnyJrbca sneKTpoHa, op6uransHbrft MarHr.rTHbIft MOMer
Cnun sJreKTpoHa. Cnuuonoe KBaHToBoe r{r4cro. Co6crr
laruuruoe crrnHoBoe KBaHroBoe qr4cJro, flprzuriran llay
o cocrol Hr{rira. flepuoAr4qecKaf, crzcreMa sreNaeHron MeHj
r @n:urur niBepoB.

3arou Kzpxro$a.
.eKTpe r43nr{eHr4t
:rpo(fa>. funoresa

frSexra. @orouu,
Onrrrrr Jle6e,ueea.

IrIecrBoM, faepuan
oAopoAorroAodHoro

IEHLI9 BOJIHOBbX

Cooruorueuue
cMbrcJr. O6uee
sttuit. Peneuue
qacTIdIIbI CIGO3b

I aToMa. hanuoe,
flpannno or6opa.
r 3JreKTpoHa. onrrr
rHHbIfi uaruzrsrrfi
u. JPacupe.ueJreHr4e

)JIeeBa.



Koe00raurzeHrrr 3fi

Terua 1. Teo

fBaHTOBbTX C:r

TerrnoeMKocTrr.

Teopr4fl TerrroeMKo(
gueprurv. 3lexrpo

Teua2.3ou
Co4epxranze

.qr4oJreKTpr{Krr. C
rFonynpoBoAHr{KOB.

I[onynpono4Hrzx
Pasgel 4. 3"u
Terr,ra 1 Arorvr
CogeprrxaHue

qyKnoHoB u flAep.
oBfl3t4 B r,4pe. c
F;IeycrofiuraBocrb r
3JIeMeHTapHbrx qacT

peaKur4H,

Pastel [.
Terraa [. T
Co4epxtanne
Teua 2. K
Co4epxcaHue

qpaKTHr{eCKoe 3aH

Pasae"r 2.1
Tevra 1. C

Co4epxcaHze
Bopo.

Tetvra2. Sreue
Co4epNanrze

Mr4KporracT[rl); n

Pasae"rr 3. 3
Tenra 1. lf
Co4eprxanze

r|epAbrx reJr. (Do

TBep,4brx ren).

Parae.n 1. Kea
Tenaa 1. Tenlo
Co4epxcaHue

Cire$ana - Iiolrquu
Tenra 2. K

Co4epxranue TeMbr: llorlorqenue, crroHTaHHOe r4 r4Hryrlr4poBaHHoe r43nr{eHr,re cBera.
truretina, Onru.recKne KBaHToBrIe reHeparopbr.

Pasler 3. 3.n MeHTbr rrpuurxu rBepAoro reJra
f, TerrJroeMK o c"tu vt gJreKTp orrp oB oAHocrr4 TBepAbrX rer.

Co4epNauue rr: flpunqun roxAecrBeHHocrr.r qacrr,rq. Eosourr r,r Sepnruonrr. rlousrue o
Kax llose - 3fiurnrefiua u @epnru - [upar<a, Kracc]rqecxar reopu,
.{tolon:ra u flru. KsaHronas reopr4fl TerrJroeMKocrz 3fisrureftHa. KsaHToBat
[e6ax. OoHonnr. Pacnpe4ereHl{e sJreKTpoHoB [poBoAprMocrr,r B MeraJrJre rro

sfi ras. Sueprzn (Depnarz. Yponeur (Depnara. cnepxnponoAr4Mocrb.
Teopkt' TBep.qbrx Ten.

u: 3neprerr.ItrecKlze 3oHbr B KpvcraJrnax. Meralnrr, rroJIyrrpoBoAHrrKLI 14

,TBeHHafi npoBo,4rlMocrb rronynpoBoAHr.rKoB. llpzue<lnar [poBoAt4MoCTb
Konraxr .4B)D( [onynpoBo.4Hr4KoB pa3nr.rtrHbrx r4rroB (p-n - nepexo4).

At4 oAbr. l{efi crnae cBera Ha rronynpoBoAHt4 Krz.
ru tpurumr{ sApa u 3JreMeHTapHbrx rracrrrrl

r4po. 3nevreHTapHbre rracrv rlbr.
bI: c-locran flrpa: nporoHbr t4 uefirponu. ocnoeH:rre xapaKTeprlcrr{Kr4
rnrr. MoAenu trl'ep. flossrue o rAepHbrx cr4Jrax. [edrercr Macc r4 gueprr{{
fls- SHeprr{fl HyKnoHoB U ee 3aBzcrzMoorb or MaccoBoro q],1rcra.

(eJrbrx r,[ep rro orrrolreHr.rrc K HeKoropbrM THrraM pacnal;a. Itraccz(puxauu.a
q, BgannaolpeBpaTrleHrzr oJreMeHTapHbrx qacrltu. FaAzoarcruBHocrb. .fl4epn"re

oAepr(fl Hrre [par$uqecKrrx saHsrnfi rro AtrcqurrJrrrHe
[pr{poAa u3ryqeHl{q

143JIy'rleHIIe.
qecKr4x sansturt: [paKTr.rqecxoe gaH.f,rue 1 <Tenroeoe u3nyqeHIle)"

<1@o:ronrr. r{anneuze cBera)) ;

lpr{poAa cBera.
KTr4 qec KIIX zaunruit : np aKTI,Iqec xo e z av stue 2
3 <<OoloeQrperr. 3$$exr Kovnroua>.

rcnarroeofi MexaHrrKu a arotryrofi Qusruclr
fie aroMa, Teopnr Eopa.

rrecKr4x sansruir: npaKTrzqecKoe 3aH{Tr,re 4 <Arou BO,4OpOIa rro reopr4a

KBAHTOBOI{ MEXAHI{KII.

paKTr.rqecKr,rx 3aIJflTIdII: npaKTr.rqecKoe 3aHrTriro 5 <Bonnonrre csoftcrea
rrecKoe 3aHsrr4e 6 <Ypanneuue llJpe4zHrepD.

Ter'aa 3, Conpe
Co4epxauze n

eHHbIe IpeAcTaBneHI4r O CTpOeHVV aTOMOB.

KTr.rqecKr4x zaurnufi, : np aKTr,rqecKoe 3 aHqrr.re 7 < Crpo eHlre aroMil).
ftu:urcu rBepAoro reJra

Telrno eMKo cTId 14 SneKTponpoBoAr{o cTr,I TB eplbrx TeJr.
KTl4lrecKlrx sausruit: [paKTrlrrecKoe galflTng 8

bD; rrpaKTzr{ecKoe 3aHrrr4e 9 <3ner<rpuqecKr,re 14

<llennosbre ceoftcrsa
Marl{vrHbre cnoftcrea

oAepxaHr,r e la6oparopHbrx
as llpupoAa r.r3ryrreHlrs

I43nVrlteHI,Ie.

:anqrufi rro Arrcqu1tJrlrHe

Hbrx 3aHflTr4ft: na6oparopHar pa6ora 1 <OnpeAeJreHrre nocrosHnofi

Bar rrpr4F)oAa cBeTa,



Co4epxtauue

Soroe$@ercra li
Pazte:l2,
Terr.ra 1.

[oTeHurzaJra Bo30

r3nyqeHufl aToMapH

qaBI4CIIMOCTI.I COII

+MnepHbrx
<iI4syueHrae BoJrr,

(l4syueHrae csoficre

CoAepxasue
--l Mronnepa>,

5. OIIEIFIOTIH
TIPOMB}ITYTO

I4 YqEEHO-ME

l) Terrarr

2 pasa, To oHepferr,r
1) ynrenuuurc ,s 4

2) Ecrm Anr.rHa
rpMrreparypa a6con
1) ynenu.rnwtct s 2
pa3a.

3) Ecnra sa
x(e nJIoIqaAI4, TO

1) ocrauerc.rr Her43Me

4) 3nexrpoH n

cQcTorHr4e c 3Heprr4
tr _tr

)1) c-;2)
5) 9acrora n

HYX{HO I43MEIII4'Ib

QoTO3neMeHTa MO)I{

1) ynenrzurlrr, n 2
S)ocrasurr 6es u:ue

6) llpz 3aMeHe

QorosQfiexra, yMeH

BbrxoAa Anr DepBofo
1) yeenvruumcr,;2)

7) Onr,r'ru Cron

la6oparopnux 3austuir: na6oparopirar pa6ola 2 <<Llsy.reuue BHerrrHero
MHbrx c[ orosreueHroB) ; na6oparop uar_ pa6ora 3 < 3 fi $r:rr Korunrouu.

rtnrrronofi Mexarrrrxr{ n arounofi QrBrrKu
he aroMa. Teopur Eopa.

CoAellrxaHue paropHbrx zanstuit:
H149, alt',OMA MeTOIOM

aeTc.f,.

ra6 oparop uat pa6 or a 4 < Oupe4eJreHue p e3 onaHcHoro
(DpaHra - fepqa>; na6oparopuar pa6ora 5 <Cuerrp

BoAOpOAa),

PasAe,r 3. 3"u eHTbr $ururu rBepAoro reJra
Tel,ra 2. 3on Teoputr TBepAbrx Ten.
Co4epNaune paropHbrx zatrs'tuit : na6oparop nax pa6ora 6 <Irlsyuenr4 e rgMrreparypHoft

BJreHr4.rr [onylpoBorHr4KoB); na6oparopuar pa6ora 7 <<VIsyueHr4e BoJrbr-
crr4K 'ltepMorryBcrBr,rreJrbHbrx coflporrrBJreuhft>>; na6oparopuax pa6ora g

nepHbrx xapaKTepr4crr4K soroconporuBreHzs)); na6oparopHa{ pa6ora g

neKTporrHo-AbrpoqHofo rrepexoAa).
Pasaer 4. 3 rpururcu flApa pr sJreMeHTapHbrx rracrwl
Tervra 1 Aroir,t flApo. 3lenreurapHhre qacrr4rlbr.

paropHbrx zansrufi.: na6oparopuan pa6ota 10 <<Zsyueur{e cr{erqr,rKa fefirepa

E CPEACTBA Anfl TEKyTIIEIO KOHTPOJIfl yCIIEB.dEMOCTI4,
H O IZ A'T TE C TA IITLLI II O IIT O TAM O C B O 4 HKIfl AI4 C III{ilJII,IHbI
oAI,tq[cKoEOEECTIETTEHI,IECAMOCTO.fl TEJrbHOrzp.tSOrrr

5.1. T'ercyurnfi

CTYNEHTOB

TpoJrb ycfleBaeMocTrr
flplrnrepnufi nepeuenr, BorrpocoB rc pefiruur-rcorrrponrcl J\bI
a6como'ruo qepHofo rera T : 6000 K. Ecnz renafreparypy.reJra yMeHbrrrr4Tb B

ar cBerl4Mocrr a6comorHo qepHofo reJla
;2) ynetmur.rrc-fl B 16 pas;3) yeeluuurcs. s 2 paza; 4) yMeHbrnnrct n 16 pa:.

4 pasa, rohr, oooTBeTcTByrOUa{ MaKCr4MyMy kr3ryqeHr.rfl yMeHr,rlr4Jracb B
qspHofo TeIa
2) yneuunwacr, y 4 pasa;3) ynenzuuJracb B 4 par,a;4) ylaeururutacr n 2

HHyro [nacTIzHKy, Ha KoTopy]o naAaeT cBeT, 3ageHI4Tb Ha sepralruyrc roft
)BOe AaBJreHr4e

nrrrvr; 2) yMeHsrxr{r cfl. n 2 pa:a; 3 ) yBenrru4rc t v 2 pasa.
eroMe rrepexoAlrr us nos6yNAeHFroro cocrorHr,rfi c eueprneft El B ocHoBHoe
Eo. rrpn oroM r4crrycKaerc.f, SoroH. Macca rcryrrieHHoro (porona panua
Et E.,-Eo Eo-U, E,+Eo

1^- t^-nc:4)nc';5)c
rcruefo Ha lporo3neMeHT v3nyqeHr4fl, yMeHbuaercr BAEoe. Bo croltxo pa3
pxr4Barouee Hanprx(eHr4e, ecJrr{ pa6oroft BbrxoAa sneK,rpoHa r43 Marepr4ana
npene6peur?

2) yvreHrrur,rrb B 2 pasa;3) ynenz.ru ru " 
J2 pas; 4)yMeHbrxr{r 

" 
u Ji o*,

vu.
nHofo MeraJrJra,4pyrr.rM I'nHHa BoJrHbr, coorBererByrorqaff rpacuofr fpaHr{rle

Pa6ora BbrxoAa rnfl BTopofo MeraJrJra rro cpaBHeHr4ro c pa6orofi

eHbrrrunagb; 3) ne r{3MeHr4Jracb.

BA IIO KI CCNEAOB AHHIO B3AI4MO AEfi.C'rP.NS I.I3NYqEHI4' C METAJIJIAMU :



ynpyfoM cToJrKHOBer

9) Onuru @pa

f) no:rorulrd onpe

4OITBepArzilw rtuwrrr

qneKrpe 3Hepn4rz

cooTBeTCTByeT Ha

l) Crarlrzouapn

eJrI4Tb pa3Mepbr flI'pa;
e BoJrHoBbrx csoftcrs y

2) no4rnepAr4nr,r KBaHroByro rrpupoly uslyuenur; 3)
oneKrpoHon ; 4) no4rnepAr,rJrr4 rrzrrore3y o,qucKperHoM:

HOB B ATOMAX.

MlroH[r $oroH
H c noBepxHocrr.r BeqecrBa; 2) nepeaaer gngKTpoHy rracrb gHeprzlr npu
u; 3) nepe4aer 3ner(TpoHy rracrb gHeprr.rr [pr4 HeyrrpyroM croJ]KHoBeHr,ru.
ra u fe6lqa no uccneAoBaHuro sneKTpHr{ecKoro pa3prAa B rrapax pryrrr:

I{rb pa3Mepil flrpai 2) no4rnepAr,rnr.r KBaHroByro rprrpoAy rasnyrenzr; 3)
e BoJrHoBbrx ceoficrs y 3neKrpoHon; 4) noATBepAuJrkt r[lrore3y o AlrcKperHoM

HOB B ATOMAX.

crarluoHapHue opourbr aroMa BoAopoAa cofnagHo MoAerr,r Bopa. vclonno
sneKTpoHa c oAuofi crarluoHapuofi op6urbr Ha Apyfyro, conpoBoxAarorul{ec,

Hepfr4r4. B ymrpa(fuoreroeofi o6lacru crreKTpa 3Tr{ nepexoAbr,4aror cepr4ro
- ceplrrc Bamuepa, n un(fpaxpacnofi - cephro llaruena.Kaxoft nepexo4

rracToTe KBaHTa n nz4rzrvrofi o6lacru cnexrpa?

flpr.ruepnrrfi nep euenr, Borrp o coB rc p efi rznr-nonrp onro J\b2

flBnflercr. ypaBHeHne

d2v 2m ^--;=+ " Eqi-U
tl )L- h'
| | u L rL

ypaBr-reHr{eu [Ipe4nnfepa Anr sneKTpoHa B BOAOpOTOIO,4O6HONI aroMe

^( 1 Ze2)V2v+4ln .-r\y-u
2) h'| 4nee r )' 

;

')

lv'=o v2,y+2T rr,,) :D 
Y rf"Y2

yHKrIr4r r4Meer Br4A, yKa3annrrft

LL
Ha przcyHKe, ro BeportrHocrb o6uapyxrurr

-<JC<-6 2 puuru

ff slenrpou.
3Har'reHr4e rrpoeKrluu MoMgHTa r4Mrrynbca sneKTpoHa, HaxoAflrrlerocs e f-
HIIE BFlEIIHEfO MAIHI4THOIO TIOJIq DABHO

-0

2 --2
OL

V

V'v *
3)

I
2\ Eclrz r1r -

3IeKTpOH Ha yrracTKe

0:
2/ t/ s/

D /3 ;\/2;r/ 6.
v

) /3
3) B r<axovr cn gHeprerr4rrecrzfi crreKTp gJreKTpoHa clrolruofi ?

l) enerrpou B rrore anrHoft rMe rxupr,rHofi 10-10ru; 2) enerrpog B aroMe; 3) snerrpoH B MoJreKyne
Bqlopola; 4) cno6o4

4)Maxcanranrn
cqcToflHr4Ir, Ha FraIIpa

+tt .

LIqHbrx cocrosszff Moxer rrMerb gJreKTpoH c rnapHbrM KBaHTOBIIM qr,rCJrOM n

/1T.l) 15;2) 3) 32; a)



f ) Cl; 2) Ge; 3) Br; 4
7) Cpe,qa Ha3brlI J vyv,\cl rr4Jb.

n) nolnocrrro rrorJr

$ee rz:ly.reuue; 3) y
8) Cracrerr,ra na;

l) cosaarr r{HBepcH

$oroHon; 3) o6ecne.
9) Paccvoronr

ofireprz-aun h u Et
HtaceneHHocTbro, ecJL

1) panHo rrucny aroM
l0) llpauqun I

r) o-';;".;';;

6) Onpeaen
gnoe pacnoJrolr(eHbl

rPx(AecTBeHHbrx

l) [rr Hyxno

1| uporoH o(italaer
HIKIOHOB npaKTr.rqec

2) 9erra MeHr,rre
1) 6onrrue y Hero r
HP OTIenbHbre HyK
HyKnoHbr; 4) MeH

r9pMo.rrAepHoro cr.rH

3) llpz o-pacra,
1) sapra flApir He r{3M

2f, rtacca sApa yM
rubu.aercr; 4) zapxg:

4) Kaxax 4onx
pABHbrfi AByM ne
t) 50%;2) 67%;3) 3

5) Cxorrrrco o-

'iia*
l)8az

aroM, y I(oroporo B ocHoBHoM cocroflHHr4 3arroJllreHbr K, L, M - cJrolr I{ e N __

3neKTpoHoB.

Ti.
amunHofi, ecJrI,I oHa

rroJrHocT+ro paccer{BaeT naAaroulee Ha
ttalaroqee Ha Hee uslyueHae; 2)

Jrr4BaeT lla'4arcIllee Ha Hee r43lyqeHr4e.
Kt4 Jriltepa no3BonreT

HaceJreHHocrb B axrusuofi cpeAe; 2) nusnaF BbrHyxAerrHoe lr3JrrreHlre
Bhrco Kyro Kof ep eHTH O CTb na3 epHoro r,r3fiyqeHtr.fl ,

ABa KBaHToBbIX cocroflHLrfl-' B Koropblx HaxpAI4Tct cl4creMa
lpuqeM Ez >Et. Czcreua 6y4er HaxoAr4Tbc.f, B cocro flHvrv c

rrr4cfi.lro €rroMoB Nr c sueprueit Et 6y4er
Nz c euepruefi, Ez;2) vreHrrue,uew N2;3) 6onrue, .re[4 iy'2.

ynr4 crrpaBeAJrr4B

fBeHHiJX qacrurl KBaHToBoMgxanrzqecxofi cfacreurr; 2) rrrfl
s; 3) Ar.q cIlcreMbr roxAecrBeHHbrx Qeprvrzouo4.

I{ O.4IZHAKOBbI.

aToMoB, C

uunepcuoft

cucTeMbr

flpuuepnrrft nepe.renb BorrpocoB lc pefirunr-rco;*polro Nb3
B BepHr,rMr.r rBrrrroTcr cneAyroq[e yTBep)r(AeHru

rAoM, panHrrlt g ; 2) cnun uefirpoHa MeHbrne crrv:gla rrporoHa; 3) ir.laccu

sHepru_s cBfl3pr flApa, TeM
r Maco; 2) nreHruyro pa6ory Hynffio coBeprxr.rr+, uro6u pa3AeJrr4Tb oro rApo
; 3) donlrue oHeprr4r4 BbrAenzrc.f, rrpu pacrraAg groro s.Apa Ha orAeJrbHhre

EIO sHEPII{'I IIOKO.'I; 5) MCHbIIIE SHEP|I4I{ BbII:ENIITC' B PEAKIII,IU
9TOrO flApAC Apyft4Mr4 s.Ilpal''dLr.

e

Hr4TCs., MACCA {Apa yMeHbruaerc.s na 4 a,e.v.; 2) 3apng {Apa yMeHbruaercs
brrraercrr sa 4 a.e.*r.; 3) sapaa .rApa yMeHbrrragrc_f, ua 2e, Macca fl.rpa
la yMeHbrrraercfl Ha 4e, Macca .rrApa yMeHbrrraercfl rta2 a.e.tvt.

voaKTr4BHbrX aroMoB ocraHercfl He pacnaBrrrefigt uepes rzHTepBan BpeMeHI4,
norypacna4a?

)/o; 4) 75%o; 5) 25%.

B- pacnaaoB ,4onlrHo upozsoftru, uro6u Hecra6nruurrfi r{3ororr al'lnepa:rlfarfl

HA

HE

[peBpaTr4nct
a0;2)9 au3

cra6zll,urrfi
t; 3)6ou5B;
14 t,

b(

F

209

I,I3oron BI{cMyra ,rBi ?

4)7au3p.

,- N 
a^ruut"no o -uacrrzqy li u") , 

^"n "n^no 
rporoH. tApo KaKoro6) -flapo a3ora

sreMeHTa o6pasonanr

glJ n ,2)'lo ;3)

7) fl,tpo
r{acruua nplr STOM

l)p;2)n;3) a;4) e

8) Pearc4un P

iH, , npeBpaulaeTct B rApo oooutl 
B 

. *un*

5) ucnyoxaercs T -rcBaHr.

e +ve+

3JreKTp14 qecKofo 3apflAa 3anpeilIeHa peaKrlus

;2)n+ p-+e- */,rrr+v") pre*;4)vr+n+ p+ lt-

v
LT r{e Mo}r(eT kTIiTLTLI33A HapymeHI,I{ 3aKOHa COXpaHeHr4.,r

l) cnaHonofo MoMeHT uMny nL,ca; 2) neurourioro 3aprAa; 3 ) snerirpr4rreoKoro 3aps.Aa,
9. 3axosonr coxpaHeH

->e -fve+
Dp



10) I,Is npz

1)
tro -+ T.+ T ;2)

5.2. tI

l) Tenlonoe

3) Pacupe4eri

{nrrpa$u oJreroBat
4) KnaHrosas
5) Bueuuufi
6) 3ftgexr K
7) MoAe.ur
8) funoresa

YrKpoqacrurl.9) Coornonren
10) Bonnonaa
l1) Hecraquo

r\4arHr'ITHOe KBaH

17) KsaHroeanrz
ot6opa.

18) Op6mruru
19) Co6creeHHbr

ru4rularutrft MoMeHT
llflrepna u feplaxa.

20) llpraHqurr sa
2l) llorloq€Hr4,
22) llazeprl tIp
23) Knaccuuec
24) Knauronar
25) Teopzn re
26) Bo:onu u 0

lypaxa,
27) Snepreru
28) PacnpeAeneH

M9TaJrJrbr, nonynpo
29) Co6crneu
30) 3nex'roonno

MgTaJrnoB rr nonynpo
31) P-n n:epexoA.
32) Xapaxrepr4cr
33) 3arorru parrr
34) ,fl4epHrre

AOneHr4s.

35) Peaxqua cu
36) Bugtr nsaz
37) Mero4u pe LIrr gJreMeHTapHbrx tracrr,rq. Koclaz.recxne [ytrl4.

2) A6coruoruo

l2) CrarluonapH
13) Hacruqan n
14) llpoxo)KAeH
15) KnanronrIft
16) VpanHeune

HbIX CXEM BAI,IMOIIP ENPAIqEUNfi qACTIZII AHHUFI4Tf, III,III COOTBETCTBYET

+n+-e- +V- ^.'.0 + - +,;r)K" +7T' +7T ;qe +e +f -fY

HAq ATTECTAIIIg NO I,ITOIAM OCBOEHI4fl TI{CqAIIITIHbI -.3K3AMEH.
IlpurvrepHr,rft nepeueub BorrpocoB

yrreHue' PaeuonecHoe I43nyqeHue. XapaxreplrcrnKlr rerrJroBoro rr3JrfreHr4f,.
epHoe rero. 3axou Kupxro(pa. 3axou Cre(paHa-BoJrbrlMaHa r,r 3aKoH Buua.

r.re sHepfr4r{ B cneKTpe a6comorHo rrepHofo rer1a. (Dopnayna polex-[lcuuca,

rrore3a u Sopuyna llnauxa
3neKT'pr4r{ecxuft a$QeKr r.r ero 3aKoHbr, Oorouu.

rrToHa r4 efo Teopl4fl.
a Peseprpop4a, llocrynarrr Bopa. Arou BoAopoAa.

Bpofinx. 3xcneprzuenTaJrbHoe noATBeplKAeHr4e BOJrHoBbrx cnoftcre

e HeorrpeAereHHocrerz.
Krlr{.s, ee cnofi cre a Lr cr a-rucnzqecru ft cMbrcJr.
oe ypaBHeHze [lpe4zurepa.
ypaBHeHrze lllpe4nnrepa.
nuprzurruoft sN.{e.

qacr[r{br qepe3 noreHrlr4anrurrfr 6aprep.
pMoHr4rnecKuff ocqunn.arop.

Hrepa AIrr SJreKTpoHa B aToMe BoAopoAa. flanHoe, op6urallHoe n
III4CJIA.

3Heprvr4 sneKTpoHa B aTOMe

r4 Marrrr4THufi prolreHr 3neKTpoHa.
N4eXaHu.recx[fi MoMeHT r,rMrryJrbca sneKTpoHa (cnzn)" cnzHoertri

gneKTpor{a. Cnunonoe 14 MarHr4THoe cnr4HoBoo KBaHToBbre qllcra. Onur

llay tu. flepraogzuecKa.fl cracreMa gJreM eHroa MeureneeB a.
crloHTalrHoe Lr LruAyr\vpoBaHHoe pr3nyrreHr,re. KoaSOr{ur4eHubr 3fiurpreftna.
rlvrn AelicrBr.rs na3epoB.
Teopr4.s rerrJroeMKocrz. 3axon,4roloHra u llru.

TerrJroeMr(ocru 3ft uureft sa.
eMKocrrz [e6ax. OoHouu.
pMr.roHbr, llou.f,u4e o KBaHToBbrx crarr.rcrr.rrax Sose-3fi ururefi na (Deprvrrz-

3OHb1 B Kpr'rcTannax.
oJreKTpoHoB no 3Heprerr{rrecKr,rM 3oHaM. KlaccuQralcaqur TEJI HA

UKH 14 n[r4 SneKTpr4KLr.

r4 rrpr4 MecHa.fl Irp oBoAr4M O CTr4 flOnyflpo B oAHr,rKOB,

AHocrb rBepAbrx rel.TeuneparypHarr 3aBr,rcrzMocrb gJreKrponpoBoAHocTr4

IHr{KoB. Vponenr (Depura.

nyflp0B oAHHKOBbTe Ar,roAbr.
Kr4 aroMHoro fl.qpa. Molelu aroMHoro rApa. Maocau :tHeprurfl cB{3rf sApa.

LIBHofo pacnag.a AlrSa-, 6eta- u faMMa-r43nluenue.
kr 14 saKoHbr coxpaHeurza. Pearqkrfl, plerrenvf xqep.

Bo4opoAa. Cnercrp aroMa BoAOpo.4a. flpanulo

I-{enHar peanrlr4fl

ATOMHbIX AAEP. IIPO6JICMA YNPABJUIEMbIX TEPMO'AEPHbIX PEAKIII4ft ,

crnufi u xnaccu@vKar\prfl. gneMeHTapHbx qacrr4q.



38) r{acruqtr z r{acrr.iubr. HeftrpraHo. Knapxu.

5.3. Ca nan pa6ora ody.rarorqerocfl
CaMocrosrer afl paoora cryrer{ToB rro Ar4CrIr4rrnHUe <ocHonrt r<nanronoft Q:nsur<z> BKJrroqaer B

CAMOCTOflTEJI'HA.'I PA6OTA CTYACHTA IIO .4I,IPIII.NNI4HE B'INOJIH flETCg, HA
4aoopaTopHr,rx lr r KI4X 3aH.f,Tt4flX npr4 perxeHr{rr 3aAaq.

paooT no AprcrlunJrrzHe,

paooTbr ocyuecTBnrgTcr B xoAe BBrIIorHeFru.s }I
nprr Bbr[oJrnenrrr,r lpaKTr{rrecrr4x 3aAaHu.ft. ua

l) Karoe zsly
Bonpocrr AJrfl caMocrosrerbHofi pa6orrr cryAeHToE

HVe Ha3brBaerc-f, TerrJIoBbIM, 14 qeM oHO OTrIZqAercg. or Apyrux (nepevncrzte
Kar(HX.) BHIOB H3nvqe

2) fiair're orp(

Qe6r cne4yrcrrlne
1) Ayluro

6) 3anuruure
7) 3auHruzre
8) Karcoe H:

otranaxosrr?

ocx{oBaHVI,I OUUra?
21) Karue KBaHro

.4e{TeJIbHOCTI{:

far caMOCTOrreJrbHas pa60ra BbrrronHrercr crryAeHTOM npr4 yrry6neHuov
br rro reMe upofi4euuoft rerqun, r'pu norforoBr(e x ra60paropHhriw pa60tatvt.

'rocroi,TTeJrbHofi pa60rbr cry.4eHTA flBrrfl,ercs. r4gyqeHkre KoHCIIeKTa uerurEft.
parypbr.

afl paoora 3aBepr[aer saraqn Bcex rpyrplx Br4.40B yre6noro npoqecca r.r Moxer
JIEKIII,L'{X, CEMIZHAPAX, IPAKTIIqECKI4X 3AH'TIZfX, IA6OPATOPHbIX 3AHSTKIfX,

opM a Opf aHr': ar\uu yqeoH Oro [p oqecca caMocrQrr er]bHafl. pa60ra cryAeHTOB
rleneHanpaBneHHyro crrcreMarr.rirecKyro .4erreJrbHocrb rro npuo6perenuro

, ocynqecT Myro BHe AyAI.ITOqUI/L
KoHrpon eun HeHltlr caMocrorreltuoft

peKoMeHlosauHoft r
Cauoc:rosrelr.

ocyxlecTBngTbc_'I Ha
pHcynbrarlugx. Kar

J;;;;

sfurzru ,r*6oputop
3l(3aMeHe.

nfl:lmaercx a6con
3) C$opl,rynrz re 3aKOH I(upxroQa.
4) Kaxoft Br4A

Hhpucyfire Kp?rBbre

I4MeeT paclpeAeJreHrre sHeprr4H

ug?
EITCHVII'. OCHOBHbIX XAPAKTEPI,ICTT4K TCIIJIOBO|Q ]/I3IIY!rEHLIfl. KAKOE TEJIO
> uepurrtr?

reMrreparyp (T2>Tl),
5) CSopvrynupl re 3aKoHbr Cre$aHa - EolrquaHa r4 cMexreHfi.f, BraHa.

pMyny P:ues - lxruuca 14 noflcHr.rre cyrr "yrurpasroonerouoft raracrposu,,.
pMyJry fhasxa 14 [OflCHr4Te Cyrb efo xsaHrosorz fl4nore3br.

' 
qepHoe pInI4 Her{epHoe, }IMeer BbIIrre TeMnqparypy, ecrn r{x f,pr(ocra

9) B qel,{ rBJreHr4e, Ha3brBaeMoe $oroefi S eKToM.
10) C@opir,rynn 3ar(oHhr QorosSQercra. qeM 3aKOHbr [poTuBOperlaT

npeIcTaBneHr4rrM .recxoii $uzurcu?
1 1) Kax xa
12) O6t ncuure
13) t{ro raKoe afl fpaHr'rqa Qoroe$Qenra. qerr,r olpereJrflercfl rrprcJr0Boe 3HaqeHr,rerpaHrzuuofi qacrortr? To BJrr.rrer Ha rroJro)KeHue KpacHorZ rpauzqn Sorosssexrra?14) Yro laKoe 'o3JreMenrr pr KaKOBa efo BoJrbraMnepHaf, xapaKTepvcruxa?

orBepruyra MoAeJrb aroMa Toutcona?l5) flover'ry 6u
16) B vdnr uporu rrvr npeAnoNeuHofi PesepQop4ola rrnaHerapHoft ruo4olrz arovra?

Bopona? CSopvrylrupyftre ilocryrarbr
17) B rreM cyilIH

Eopa. Kaxonrr
18) Cnex:rpu on. CnerrpaJrbHhre cepvn aroMa BoAopola,
19) Kaxrze rr4rrbr y lapellnfi Bo3MoxHbr Mexly eJreKTpoHaMr4, ycKop_rreMhrMl{ SneKTpI4 qecKr4M

IIOIIeM, Z arOnaaivrU?

20) B sevr sax

{Ho, cneAyq norHonofr Kaprr4He v3nyr{eHr4r, o6rleurzrt Qoroe$Qer<r?
rcouu Soros$$erra, vcxo1fl z: ftopnrynu 3fiumreftua.

[IpeleneHr4s. B 3ABVTCI1IMOCTTT oT

Teopr{r4 aTOMa, npe4loNeuuoft
Teopr4r'1 Eopa?

B CrreKTpe a6conrorno qepHor.o .ret 
;?

AJrHHbr (zlz uacrortr) nonnrr An.[ .qByx

OIIbIT (DPAHT<A U fEPUA, I,I KAKI4E OCHOBHbIE BbIBOAbI MO}I{HO CAEJIATb HA

ble qucna oIII4CbIBaroT cocTotHrze MzKporlacrzurr?
22) Herv on 3neKTpOHHOe CocTo.rIHI,Ie V3OJILIpOBaHHOfo aroua?



23) Olrxcnure
24) O'r qefo 3aB

25) Karoea soH
26) Ol:tncuure

28) 9ev o6ss
rYeTaJrJroB r,r IIonyIIpo

29) O6lrurrzre
r{ocrErelefi 3itpsAa B

30) O6racHure
3l) Haprzcyftre

treficrsze BHe[rHero
32) Hro Ha3br

praAuoaKTr,rngrx?

27) Itaxon Sa:rz xuft cvrrcl noHflTyrs. ypoBHr Oepnru?
rerc.s pa3nl{qne rerrlteparypHofi 3aBr{cr4Moctt4 gneKTpo[poBoAHocrr,r y
.unzron?

poqecc o6pasonanlrr aHeprerrdqecKzx 3oH B TBepAoM Tenre.
crr rrrr4pr.rHa pa3perneHnofi gonrr u qIlcno yponneft s Heft?

cTpyxTypa [poBoIHr4Ka, nonynpoBo4Hr,rKa n n3olxlopa?
xaHr.rsM co6creeHHofi z npuruecuofi nponoAr.rMocrr4 rronynpoBoAHr.rKoB.

r4r\4ocrb rroJroxsHar ypoBH.rr (Deprvrz r,r KoHrleHTparlurz cno6oAHbrx
onyrpoBoAHr4 r(ax or TeMrrepaTypbr.

uqecKr4e rrpoqeccbr, npor4cxoAfl rrlne [pr4 0 6pas bn aH vu p -n nepexoAa.
epferr.tqecKr.re 3oHbr s o6racru p-n nepexoga4 o6rncHr4Te, B qeM cocror4T

qecKofo rroJrr Ha p-n nepexoA.
paArzoaKTr4euocrtrc? Karue lpoqecpbr oruoc.fl,]fcfl K qI{cry

33) Ha rreM ocH rrpr.rHur{[ perucrparlldu rr u3MepelJns. paALroaKTr4BHOrO r43nyqeHr.{.fl? Kaxrae
dpu6oprr npr.rMeHs Anr oTr{x uerefi?

34) O6rrcuure ftcrno 14 rrpr4Hrlr{n 4eficrnz-s crrerrrfiKa fefirepa.
35) Onrzurr4re rr Ueccbr, rlpot4 cxolrxlr4e B ra3opa3prlHbrx cqerrrr4Kax.
36) llepevucn ea3HrrecKr.Ie npoqeccbr, rrpor4cxoAqulr4e npr{ B3ar4MoAeftcrnuu p-

uPnyr{eHHr c Be

37) B uena

egerrpoHax?
[poqecchr ynpyforo pacceflHr4fl SJTeKTpOHOB s,ApAIdn, SneKTpoHoB Ha

38) r{erra o6
cpeay?

Hbr noTepr{ sHepfzu qacTr.rrlbr rrpkr npoxo)KA9Hr4r.r qepe3 rrofJrorqarcuyro

39) r{ro npor4cx lprr npoxo)K.4eHr4r4 3neKTpoHa qepes nouorraTelr?
40) Karonsr HHOCTH rrpoxo)r(AeHr4.rr qepe3 rrornorr.rreJrb MoHosHepferr.rqecKux p-uacrzq u

B1-z3nlueHll fl\ lrMle HenpepbrBuufi eneprerrzqecxuft cnenrp?
Oonl orleH HbIX Nrarepr4aJron (ooM) ans npoBeAerMr arrecrarlr4r,r ypoBHt

cpopnauponarrHocrr.r

ApKyMeHroM,

unereuqufi ooyrarorquxcr [o ArrcqprrrJrr.rHe o(!opvlxercr or,4eJrbHbrM

6. YIIEFHO- ET OAnqE CKOE I,I r4H@OPMATII4OHHOE OEECnEqEHT{E
AI4Crlr4rrJrr4rlbr

6.1. Kuu EHTIOCTb

: aBTOp, Ha3BaHHe, BuL VsAABnt, u3aaTeJrscTBo

KHI4| OOBECIIEqEH-
HOCTb

HanuqHe s
3neKTpoHHOM KAI',UOrc

3BC
OcsoeuaR Jrr4reparypa

, MapruHcoH JLK. K
Qvupuoe E,8..
yHr4Bepcrrrer lrrrreun H.
Tercr: alerrDoHnrrft.

Susur<a: yue6uoe noco6ue / MapruHcoH JL K.,
: Mocxoscxuft rocyAapcrneuuuft rexulrqecrufi

EayruaHa., 2021. - 528 c. - ISBN 978-5-7038-5562-1. -

https://www.iprboo
kshop.ru/l 15606.ht

ml

?.Zpolo" I4.E. X.sa
14.8.. - Mocxea:JIa

exct: 3lenroounu[.

r $uszra. Ocuonrnre 3aKoHbr: yve6Hoe uoco6ue / Hpoaos-
opux suaHufi,202l. -259 c. - ISBN 978-5-93208-517-2. -

https://www,iprboo
kshop.ru/l 05767.ht

ml
I-olraran JLJI. I{eaHro

I-orr4uH, I-, 14. Hosuxo
HreJrJreKr), '2019. - 4

rlurura. BeoAHrrii rypc: y.re6noe noco6ne I JL n.
- 3-e vzr". - [onronpyauafir: Vlzl:arerrrcrcufi ,{ou
c. - ISBN 978-5-91559-268-0. - Texcr::rercrposurrfi.

https://znanium.co
mi catalog/product/

I I 17881
flapuaxoe A,.H, Ksall

flapuraxor A.H., - C
87-0531-1. - Texcr:

Qrarraxa AJrr r4H)KeHepoe: yve6uoe noco6ue I
Bysorcxoe o6pa:onarae,2019. - 404 c. - ISBN 978-5-

https://www.iprboo
kshop.ru/86463.ht

ml

Kocruua T,l{. Beeleu noco6ne / Kocrr.rna T.K



fyuuu B.C,, BauAurue
yHr4Bepcurera. 2018. - |

t'd yr.E.. - DKarepl4Hoypr: Z3AareJrbcrso ypanrcKoro
52 c. - ISBN 978-5-7996-2357-9. - Texcr: srexrpoHHbrfi.

kshop.n:/106350.hr
ml

2. Borxoe A.Jf, Kypc Q
flon:uep A.A... - Exar
155 c. - ISBN 978-5-32

snxrr. Ksauronar $rzsuna: yve6uoe noco6ue / Bomosl-f;
:au6ypr: Vpanrcxr.rfi Qe4epantnrrft yur.reepczrer, 2017. ;
-02527 -7 . - Texcr: :ler<1ponHufi,

2011 https://www.iprboo
kshop.rul106401.ht

ml
3, Jlenquu lo Qv:uxe.
(D. farxuH, H. C. lll
r,riveuu AlercaHApa fp
- 3nertpoulue reK(
Bla4urraupcxzfi rocyAa
a Hprxofla.s fpruroprenz
c rr4ryJra oxpaua. - Slet
- rsBN 918-s-9984-065

KsaHroeas v fl.repHafl, $usnxa [Srexrponnrrfl@pc1 I 4
)KorrreBa; Bla4rairrupcrzf rocyAapcrseHHbrfi yHnBepcr4Ter
ropbeBr4r{a u Huxolar fpnropleauva Croleronrrx (BlfV)i
roBbre AaHHbre (l Saffn: 1,43 M6), - Bna4nurapl
crseHrrlrff yHr4Bep cr4rer r4MeHrr Alexcan4pa lpuropreruv4
ra Croreronrrx (BnfV), 2016. - 87 c,: un., ra6l, - 3irnanrae
rpoHHa.rr Bepcr4r neqarnoff ny6lrzraquu. _ Bu6lnorp.: c. g5,
-6.

2016 hutp ://e. lib. vlsu. ru/b
itstreaml123456789
/474711101522.pdf

'!, CapraHa M.fl. Ksi
Hoeoo.16npcx: Honocr
20t6. - l3 I c. - ISBN 9:

rroBar rpnsuxa: yue6loe roco6ne I Capuna M,II.=
iupcxafi rocyAapcraeHnulfi rexHu,lecK14ft yHuBepcvrer,
l-5-7 7 82-2896-2. - Tercr: orerrpouHufi .

2016 https://www.iprboo
kshop.nr/91369.ht

ml

6.2. flepuoa
1) ){ty

hf tp : //www. nrathnet. r
2) Hayun

http://www.photonics

7. MATEPtrI:
[la peannsaqz

tfluxrnir. JlercquouHr
rpo eKrII4 OHrJI,IX CI{CTe

Ayguropuu IJ
r6rilorHeH14 fl na1opt
<flsyueuue BHeuHerr
roreHrlr{ana .aos6yNl
]QAopoAa); 6 <Uzyu
<Ksyuenze BoJrbr-a
<X{:yueuue BoJrbraM
)4eKTpOHHO-ltbrporrHo

flpaxruuecrcue/.r

qyro npofpaMMy

qrleH3eHT

qHepaJrbHbrfi 4zpenr

lporparranra paccMorp
lporoxor J\b I or 30.r
aBelynur4fi ra.QeAp<

a6oqan rporpaMMa p
arlpanlenras 28.03.01
pororcon Np I or 30.(
peAceAaTenr, KoMr4cc

{ecKVe Irt3AaHIIfl
II <(KBAHTOBAS

rlqelarchive.
)-TEXH14IIECKI4fi

su.

oneKrpoHrzKil). Apxrzn HoMepoB. perruu Aocryna

)r(ypHan ((@oroHr4KD). Perruu IocTyna:

JIbHO-'IEXHNIIECKOE OEECIEIIEHI,IE AI{Cq[[JII4HbI
t AaHHoft AI'IcqLInJIIrHbI I4Melorcfl crreur{anbHbre rJoMerrleHr,rfl AJIf, rrpoBe [eHua
E AYAI{TOPI,II4 OCHATTIEHbI AOCKOft (I* MEIIA LIil:u_ MAPKCPA), 3KPAHOM ANfl
r, [poeK'ropoM r4 HoyToyKoM.
f, IrPOECTCHI,I' NA6OPATOPHbIX 3AHflTLIiI OCHAIqCFIbI YCTAHOBKAMI,I TI]fl
ropHbrx pa6or: 1 <onpe4eJreHr.re nocrorHHeft cre$aua-BoruqnaaHa>;2

rloroed Qexra>; 3 <9s$ercr Kourroua>; 4 <eupeAeJr;Hr4e pe3oHaHcHofo
)HUr aroMa MeroroM (Dpauxa - fepq; 5 <cnerrp r43nr{eHr.rr aroMapHoro
)Hr4e reM[eparypuoft 3aBUCr4MOCTI4 CorrporuBra]Hvrfl. [onynpoBo4HlZXOn>; 7
4NEPHbIX XAPAKTCPUCTI,IK TEPMOIIYBCTBIITCNbIIbIX CONPOTI4BNEUUft>; 8
repHbrx xapaKTepr4crr{K (poroconporr{BJreHr4flx g <I4syleuue csoffcre
'o nepexoAD; 10 <I4syveHue cqerqrKa fefirepa - Mrcnlr:pa>.
r6oparolrubre pa6orbr npoBoArrcr n yve6ulrx naOoparo pwax 430-3, 43 r -3 .

@ulIM CiB. Xzpnona

A.B. OcrEnon

Sr'tsrExu r4 rrpr{KJraAHoft MareM arvnLl

C.M. Apaxenxn

-MeTOAUqeCKOft KOMr{CCU}r

a
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