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1. IIEJII4 O CBOEHI,I'I AI4CUI4TIJII,I]IIbI

fi Ar.rcqu[JrrzHrr ((Dr.r3T4(a) lalrsergfr o6ecne.Ieur4e 6y;qyrqr:ro
Susuvecxofi 6uoit, na roropot B Bbrcrlefi .rexr aqeororl rrrKo.ne

tr crre{uaJlbnair noAroroBra. llocle4onare;tnoe z:yrenue rf zslmn
equ$uvecruft MeroA MErrrrJreHr.rx, Sdsuuecrlro r{Hryr4r{r4l), r(orop,bre

rlJroAorBopHbrMrz rr B Apyrfix naynax. CneqrzaJrr4crll, rroJryrrr4Bur[e
OOpa3OBaHIIe, MOryT Ca"I\4OCTOTTeIbHO oCBaI,IBaTb HOBbte

ycttellrHo pa6orar6 B Hr,rx, JrefKo lepexo,qr{T6 or pelneHurr oArrr4x
K Apyfl4M, cxarb HecraHnaprHrre rI HerpaAr.rqrrogHble [],Tu, rrro ocobenso Ba]Iffio lQrt

MOOI4JTBHOCTIA CTTeULIaJII4CTOB B yCJIOBIZTX yCKOpeHHOTO pA3Br4TItt TeXHrrKtZ.OHAJIbHO

[o.qroroBxa e o6racru $usnt<n, flo3BonrrcqaJr 6yayruurra r4s)KeHepru
JI B rloroKe uayuuoft r.r rexuuqecxoit anlfopuaquu z o6ecne.rfiearouar ur\4

oIb3oBaHI4S HOBbD( QU3I4r{eCKI4X IIpT4HIIIZnOB n teX O6nacrxx, B KOTop6IX

IIayqHofo MLITIIJIeHLIt, B qaCTHOCTIi npaBI4JIbHOrO IIOHTZMaIIV_rr rpaH II
pa3nvqHbrx $r.rsnuecxux nomrufi, 3aKoHoB, reoprzil u yMeHrut orleHr.rBa-rr,

ocTr4 pe3yJrbTaToB, nolyrreHH6rx c floMotqbro sKcrrepHMeHTanbHr,rx r]Jrrz
MeTOAOB 14 CCneAOBaXI4.[;

B rz HaBbrKoB peurenlrfi KotrKpgrHbrx ga4aq v3 pa:uux o6trac.reit $n:utcu,
eHTaM B AalrbHetmeM pexrarb r.rH)KeHopHbre 3a.qaqri.

cry.qeHToB c coBpeMeuHofr nayvuofi anlaparlpofi u rr,rpa6orra y uux
B npoBeAeHrrr sKclspEMeHTaJrLHrIX HayqHr,rx zcclegonauufi

sarrer:vft u orleurrz norperxnocreii zsuepenzft .

(onK.]1).

MECTO Ar{CUr4rrJrLrHbI B CTpyKTypE orrotr Bo

<(Dn:ur<a> oruocl4Tcr r< 6asosofi qacTr.r ocuoBuoii npodteccuouiurutoli
fpar{M6r. I{syuenze gzcqulJrr4Hbr npoxoAt4T B TperreM ceMecrpe.

ocBoeHrr.f, rcypca Qu:ur<u cryAeHTaM ueo6xo4nnao 3narr, creAyroqr4e

nepeMeHHoro,,{u{$epeHrlzarr}Hbre ypaBHeurrr, 3lerr.reurlr rreop.au
CTATIICTIiKII.

neo6xo4zuo AJrr rr3) {eur.rr crreAyronlr4x Arzcur4nJrr4u yur:6uoro
MareMarrrqecroft @u:uloz>, (Teopus nepo.r:ruocrefi u MareMarr4 qecxafi
nr cry.raiHlrx npoqeccoB>, <Hayuuo-uccle4oBareJrbcKa;r pa6oreut,
ofi r<na,rr.rSraraquonnoft pa6orrr.

OFYqAIOIIIETOC-g, <DOPMI4PYEMbIE B PE3YJIbIIATII
O CB OEHI4'I AI4CIIX4TIJII4HbI

ocBoeHrir Ar4cr{unnvH6r o6yuarorquficl AoJr}r(eH oBJraAerb c.lgA1rolqlr^4a

'raruna li rzus op r"raruxrz,

ru lrnoopirta:ruro I

pe3yJrbTaTe ArzcqfirrJrr.]Hbr o6yrarorqrziicx 4oJ]r(eH ,qeMoHcrprrpoBarr, oJreA]roulze



1) 3naT r:
o Syx4aw

IGaHdoBoft 6v3r4.
z) y MeTb:
O IIPIIMEH'
3) Bnagem:
a

e 3axolrbr npfipoAbr 14 MaTeMaTrrqecKrre 3aKoHoMepuocrrz B o6ra{l'lu
QnK-1).

MareMarurrecKrie MeroArr AJrr pemeulrr nparrfiqecKr4x gaaa.r (OIIK_1),

KoppeKTHo Qoprr.rynuponarr ecrecrBennouaf{Hrre 3aAaru.

4. CTPYKTYPA II COAEP)ITAHI{E NI{CU}ITIJITII{bI

cocralrr-fler 3 108 qacon.

Co4epxanr.re pa3AeJroB Arr cqutrJtrrrr6r

Pa3len (reMa)

,4I,ICUUNNI,IH6I

BrA6r yqe6Hofi pa6or6r, BKrloqll-s
caMocrorrerEHtro pa6ory oryAeHToB

H rpyAooM Koc-r6 (B .racax)

O6reNt
yqe6Hofi
pa6o'rbr,

c npxMeHeHheM
riHTeparcTrrBll6tx

lvtSTOAoR

(B \acax / o/a)

<)opM6r reryr{ero
!(0HTpont

ycneBaeMocTll

0opMa
npoMetlyToqrrofi

ATICCTAIIlj I,I

Qr.r:umu ngpa u ?JreMeHTapHbrx



5. OBPA3OBATEJIbHbIE TEXHOJIOTI4I4

cr.rcTeMa ooyqeHl,rr (TpaluqrioHHbre JreKrlrioHHbre 14

3aHffius.);
o6Y'{eHIre
Tpex qero

Man6rx rpy[flax (BbrlorHeHrze Jra6opaTopHErx pa6or B rpymrax vs EByx ur]r4

Macrep- (,{eMoHcrparlr4.fi Ha rrpaKTl4qecKl4x 3aHrrr4rx npr.rHrlr4noB pacqera 3al(aq
IIo
rrpriMeH MyJrbTr.rMeAr{a TexHoJrofrrft (npone4enpe JIEKI]IIOHIIbIX II CEMI.IHAPCK]iIX

v,qeMoHcTparlr4oHHbrx poJrr4RoB3AITflTLTN C eHrl eM KOMIl6IOTepHbrx rrpe3 eHTalIuU
c [oMo I1POeKropa unu KoMnbroTepa),
14H0op MMyHrrKarIrloHHbre TexHoJroruu ([pr4MeHeHrze r4H(}opMarlr4oHH6D(

,4JI.f, MOHr4TOprZHfa TeKyqefi ycrIeBaeMocTIt cTy,4eHTOB r4 KOHTpOJ'rS 3HaHr'rii),

OIIEHO CPEACTBA AJrq TEKyTTIEIO noHTpoJrrr ycrIEIlAEl\4OC'rI4,
ME)KyTOqHOfi arrncrauvm ro IIT,oTAM OCBOTTHI-LS

IJII4HbI I{ YqEFHO-METONI4qECITOE OFECIEIIEI-II4 E
CAMOCTO{TEJII,HOII PAEOTbI CTYNEHTOB

eKyrIuft uTpoJrr, ycneBaeMocTr.i tBJrrerc.tr pacrrpelendnn6lM rr ocHoBaH Ha orle]lxe

Pesym pefiTr.rHr-KoHTponr,

).

Brrnollr
Br,rnorH

u :arqura na6oparopurx pa6or.
ripaxruqecKr,rx 3aAaHrz[.

Teun a6comorno qepHoro rela T : 6000 K. Ecma reunepar.ypy reJra
81, 'ro gueprerrrqecKat cBerr.rMocrr a6colrorso qepHoro reJra

B 4 pa3a 3)ynetl:r.'lrrncnn2pasa
4) )rr,reHbrtrrircr n 16 pasn 16 pas

BoJrHbr, coorBercrByloqas MaKcr4MyMy r43JryqeHrrr yMeur,rnrzJracb n 4 p*a,
rroTHo qepHofo Tena
v 2 pasa 3) yneluuulacs y4pasa

4) yMoHbrxr4raor n 2 pasa.

TOI-I

B 4 pa3a

. Ecru HeHHITO nnacTr.rHKy, Ha KoTopyro na.qaeT cBeT, 3aMeHr.rT6 Ha 3ept(arbHyro
I]norqaA]t, CB9TOBOE .UABJIEH}IE

)
)
)

yM

t 2 pasa.
v 2 pasa;

ocTaHeTct E1'I3MEHHLIM;

3rercrpon aToMe nepexoAt4r ras nos6yx4enHoro cocToqHr.lr c sueprzefi Er B ocEIoBHOe
c3H -E6. flprz erotr r.icnycraorcf $orou. Macca ucrlyuleHHoro $orona panua

)yn

p *F

1\ h"
Eo-Et

4) hc s)

9acrora Ha (porogJreMerrr rr3Jrf{eur4_r{ yMoHrrrraercr n4eoe. Bo (xoJrLKo prur
II3MEHI'IT6 3aAepxrzBarcqee Harrpr)KeHr,re, ectz pa6o.roit BrrxoAa glreKrpolua rz3

Sorosn eHTa Molnuo npene6peut?

2. paza; 3) ynenuwtrs tJi p*t

4,+ Eo

c

5)ocranr.rru 6es usNaeueuuit.

Marep

yBeJru1114T6



it2 pa3a; 4) yueurnut uJi p*,
oAHOfO MeTaJrna ApyfHM AnriHa BqnHbI, COOTBeTCTByIO[1a-I rpacuofi
yMeurrlraerct. Pa6ora nrrxo4a Ar.f, BTopofo MeraJIJra no opatsHsnr{ro c

7. Onuru
1) nosnor
2) noarnet

nepBofo

; 2) )MeubrrrrrJracb; 3) ne zsrr.rgHzaacr.

IIo I.IccreAoBaHI4Io B3afiMo,qefcrBll{ I43Jl.\ reHvt c MeraJI.rIaMLT:
olpe.{eJrr4Tb pa3Mepbr rlpa;

KBaHTOByTO IIpI{poAy r43q teHrzr;
Halllrque BoJIHoBbrx cBoEcrB y greKTpoHoB;
rI4nOTe3y O .qIzcKpeTHoM C[eKTpe gHeplulI DJreKTpoHoB B aTorvtax.

Kounrona $oron
H C nOBepXHOCTrr Betqe9TBa;

Hy qacTE 9HepfIlU fipu ynpyroM cTonruroBeHr4r.r;
Hy rracTb 3Heprru npr4 Hey[pyfoM cToJ]KHOBeHrrrZ,

u fepqa no [ccJreroBaHrzro gJrercpr.rqecroro pa3ps,Aa B napax pr./Tr4:
oIpeAenr,rTr, pa3Mepbr .s.4pa;

I(BaHTOByIO npr4poAy r.r3ryrreHr4.f, ;
HaJrvque no,:rnonrx cnoftcrB y snerTpolroB;
frznoTe3y o Ar.rcKpeTHoM crreKTpe sHeplurr 3JreKTpoHoB B aTOM.aX.

aso6parreurr cra{voHapnlre op6urrr arolra BoAopoAa corraguo }{o4eJr[
o r,rso6paxenlr nepoxo.qbr oneKTpoua c o4noft craquouapnofi op6uur ua

uluecs ri3ryrreHr4eM KBarrra gneprau. B yntrpa$uoneroeoii o6racru

1)n=4-+n=3
2)n=3 --+n:)
3)n=5---+1=2
4)n=5--+n:1

9) "o)no

p. B s$Serrr
1) nu6llnaer
lt\ ---^-^^-,

Pl repeAaer :

f. Onrnrr O1

[, no3BoJrr.rJrr

f) noarnepar
p.) rroATBeplr

f) noarnep4r

- 10. 
Ha pzcyr

.bopa, a TaKlr(e ycll
Apyfylo, conpoBo)
cneKTPa 3Tr4 flepex

- cel{rc llalrena.
nepexP,4

,,
ffi
\\\ \
\

11. B reopz

Bbrp laercs qepe:

rr3MeHfeTc_rr KuHeTra

l) Yrenu'runa

Jl 
ylt4eHbllrae!

l) yBervqlzBa

12. Onrrrlr !,
]]) 

no:nonr.rnrz

J] 
toatu"Pa"

JJ IIOATBEPAU.

J) 
noarneParz

Ar,r Aaror cepnro Jlarluaua, n arz4lrnaofi - ceplrrc Banluepa, e uu$parqracuoit
.Iau6onuueii qacrors KBaHTa B suA:zrMoi4 o6nacrn gneKTpa ooorBercrByer

bopa pa,qvyc n-oii npyronoit op6r,r:nr enexrpoHa B aroMe Bo4opoAa

pa4Iayc nepnoi op6nrrr Sopuyroft: 
t, = lt''' onoro"orre, Kar(

oHeprfir gJreKTpoHa npr4 nepexoAe c rperrefi op6urrr Ha nepnyro.
n9pa: 4)yMeHr[raercrr3pasa

5\ se r,re-..-..r9pa:
n 3 pa:a

ccona rz ,{xceplrepa no gzopar<qrau Ha rdprzcrarrax:
peAeInTE pa3Mep6r sapa;
KBa.rrToByro npr4poAy r.r3 JryqeHr.ir ;
HaJrriqfie BoJrrroBbrx ceoficrn y gJreKTpoHoB;

rrrnoTe3y o Ar4cKpeTrroM crreKTpg 3Heprur,r SJreKTpoHoB B aTOMaX.
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5.

eKTpoH Bo,4opoAa

3nageHrre [poeKrlrrfi MoMeHTa r.rMnyJrbpa sJreKTpOHa, Uaxo4auleroox n f-
e BHeIrIHero MaTHIZTITO|O nOJIt paBHO

,3fx. 4) 4tt .

cocrorHl4ff Mo)r{eT rrMeTb 3JreKTpoH c raBHbIM KBaHToBbM q.t4cJroM

n, H4l
2)2n

n 4?
5.

%
) Inr,rHy BoJrHbr 4e Epofinx / '"p Ars. uapura vaccofi m = 0,2
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sueprerrE.recxzfi c[eKTp gJroKTpona cnnournoft ?
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13. r Ir npoToHa
rn = 1 6'7.

1) 6,s7.r0- 2)8,3s.1027 ,6:s7.1o?4 4)B;3s.ro'24.

Craquo ypaBHeHr4eM Illpe4uurepa g:rr gJreKTpoHa B no4opo4ono4o6HoM aroMe

1) 3)32; 4) s4.
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?R

6f Onpe4enar

- cJroP pacnoJroxe.

1) C1; 2) Ge;

], Cpeaa ua:rn
1J [OJrrrOCTbIO

2) nolnocrrrc
3) yclrmznaer n

8. Cr.rcrelra nal
1) cosgam
2) nrrsnaru nrr
3) o6ecnevum

9i Paccirrorl
suepri.rxuu E1 u
HaceJrpHHocTr,ro,

I) paBHo rruc

2) uenrue, .:

3) 6oarrue, u

aroM, y Koroporo B ocHoBHoM cocrorHr4u sanolneur,r K, L, M - cnor.r u n N
7 srerrpouon.

3) Br; 4) Ti.

axrl4BHoff, ecrlr oHa
nclrJlouaeT na,4afotqeo Ha Hee r.r3lyqeHr4e;
paccerzBaeT llalarctqee Ha Hee r.I3JIyIeHrZe;

Ha Hee rr3nr{eHlre.

JIa3epa no3BoJrreT
HaceJTeHHocrb B at(Tr4BHoi cpele;

eHHoe rz3nyqeHue Qorouon;
KOfepeHTHO CT6 Jra3gpHOrO 14 3ry{eHr4S.

ABa KBaHTOBbIX COCTO_{Hr4', B KOTOpEIX HaXOATZTCS CrrQTeMa aTOMoB, c
upuueu E2 > 81. Clrcreua 6y4er naxolurrcr B cocrorHr.rfi c uunepcnoii
uacno arouon N1 c sueprnefi E1 6yger

atouon N2 c eneprnefi E2;
Nzi

rv2,

1 0 . llplrnqrzn crrpaB e,4jrrrB

1)

2)
3l

11

1)

2)
3l
4)

o

, ..J -r 
i. 

r ennoeMr{
He3aB4or.rMbrx mp

t) 

f 

t+ Axm;

14.] .4e6an r
reMnelarypbr, pa(

qacrr4rl (BaHToBoMexaHr4qecKotr cllcreM6r;
T0r{.qecrBeHH6rx 6o:ouon;
ToxAecrBeHHbrx (pepmzouon.

,{eleuue Ha oo3oHbr r.r QepMr4orrbr orrpeAgrreTc_f,
KBAIITOBLIM qIZCJIOM'?;

Xn anrOfr,nrr UIlCnOrr,r /;
}ITOBbIM IIHCJIOM 

'ZJ;/ u uargurur,na tn KBarrroBLMt4 q[orar.{[.

:nonrpuofi renloena:<ocrn C17 xr4Mr,rqecKr4 npocTBTX TBepAbrx TeJr oT
ena Ha rpalpme

4)3\2)

r,M

3R

\-M

1R

crrcreMlr, cocro.rrqeft zg N = 102s roraccuqecKr4x rpexMepHr,rx
Hr4qecKrrx ocqrznr.ETopoB npr.r reuneparype T : 300 K, panna
2) 4,r4 [xlK; 3) 124,2 r,Qr/g 4) 41,4 I<!:N/K.

TeopeTrzqecKyo 3aBr4Cr.rMOCTr, Mon.rpHoft

3aeucur4

KprrcTannr4 qecKyro perrreTKy KaK

TenroeMKocrrz (lM o.f



o,4efrcTByrorqltx qacTLIq, coBepIIlarcIllux TerrJloBr,re

rracTl.Iq, coBeplllarolllr{x TelJrciBbre Kone6aHLIr c

KOJIE6AHI,I' C

OAI4HAKOBbIMI,I

r{acTrzrl, coBepmarolqlrx Te[JroBbre KoJre6aHr4rl c pa3JIHrllrbrMr{

eB3[MMOIefiCTBITOIIiX qaCTI.IU, CoBepllIarcrqr4x TenJroBble KoJre6aHr4r c

Ha co6cTBeHHErX nOJry[poBo,4Hr4KOB

3JreKTpOHaMrr;

SJreKTpOHaMr.i;

i
1)

2)
i)
4)

B o6:racrrz

co cso6oAHoft gonofi nos6yrr4ennrx oneprzii.

eM TeMrrepaTypbr SJrer(TporrpoBoIHocTb IroJDTnpoBoAHr4KOB
fl;

reMrreparyp y noJryrrpoBoAnr4ron upeo6la4aer
I'.HA[. BO,qr,rMocTr,;

npoBo,{uMocTL;
npoBoArrMocTB;

BOALIMOCTb.

HyKJTOH BepHLrMr.i rBnrroTc.{ cneAyroqt4e yTBepx{AeHr4t

no6 3aptqoM, PasHm,4 4+ '

Melrbrrr}'Io
HbI;

EHbIIIE EfO

EH6IIIE

1.

1)
2)
?\

3)33% 4)7s% s)zs%?

p- pacnaAoB Aonxuo nporzsofirz, uro6rr necra6r.r;rsuuii
209 p;
83DI 2

2.
1)

2)

4)
5\

MEHI'IIE CII,IHA NPOTOHA:

oB [paKT qecKu oAr4HaKoBr,I.

MCHbIIIE Hep 4{ cBr3r4 rApa, TeM
VIjI geQer<r lracc;

Hylnuo coBepuurr, vro6u pa3Aenr4Tb 3To rApo ua orA€rJrrHbre

Bbr,qeJrr.iTcr rlpu paclla,4e SToro s/4pa lla oTAeJrbHbre HyKnoHbu
noKor;

BbrAeJrr,lTcr B peaKr{rxt TepMosAepHofo cr4FITe3a 3TOrO rApa C ApyrfiM.r{

14 3MeHr4TCr, MAOCA flApa :/l.le}jr,tnae.tcs Ha 4 a.e.M.i
Ha2e, Macca frIlpa yMeHrlrrraercr ua 4 a,ett.;

eHruraercq ua 2 e, v.acca" s4pa He MeHrerqr;
enrruaeT c.s na 4 e, lr,acca s4pa yueHrfiraergs Ha2 a,e,M,

paAr.ioaKTrzBHLrx aTOMOB OCraHeTCr He pacnaBurejtcr qep r4HTepBa[
neplroAaM rronypacna.qa

67%

3.
1)

2)
?)

4)

sApa
sApa
sIpa

4. Karal 4on.
BpeMetrrr4, paBHbrft ,n

Dl0% 2

). L KOJIbKO (x- j

'!1il,J npeBpaTr.rnc e cra6rr,'ItHtri rz3oron BucMyra 83

II3OTOIT aMeprrqurr



3)6an5p
4)7 au3p

Ur4,
T7

8

14 tr7,. gaxearu,To 0 -uacrrqy
2

ficrrycruJro nporon. J{gpo naxoro

7i fltpo
r{a9ruFa [pr4 3roM

1)p 2)n

8. Peaxqux P

1) cnrznonoro r

2) nenronnoro
J.) sJroKTprrqecl

9. 3arouon cg:

1\ p )e +
1)

1)

11

?)

7\ ct 4\e

'3, ott|o ,r1lu

pacrrnaerc-r?

iB", no.oor"" o 
"ropor 

i H 
,npeBpaqaercr n r4po 6opa 

t3 u 
, nunu"

5) rzcnycraerca T -xnaur

-> e- +v"+v,,- - He MOX9T r.iATrz r.i3-3a HapyrrreHur 3aKoHa coxpaHeHri,
rlMnynbca;

t/ -L l/

+v

3aps4a,

9HUr sreKTp[qscKoro 3aps,4a 3anpeueHa peaKrII{s

1 I4: npune4 cxeM B3avMonpeBpaqeHlrfi qacTr4r{ aHHVfUIrq}lu cooTBeTcTByeT

no -+y
D 

p-+n+e- +ve :;K0_+ 1tr* +tt- 41e+ +e" -+y+y

3)n*v,-) P+ e*

n,.vu*n-> p+ /.t-

Bo3pacraur4s rzHTeHcr.rBuocrrz Qyn4aueuramnr,te nsaaa4olejlcrszs
cnenyrotqrrM o6pa.:or,r

oe, cra6oe, rpaBr4TarlrronHoe, cr.rJrbuop;
cra6oe, oe, fpaBr,rTarlrroHrroe, SJreKTpoMarHr{THoe;
3JI oe, rpaBurarlrioHno.e, cna6oe, crlJrbuoe;

oe, cla6oe, gJreKTpoMarHr4Tuoe, crrJrlHog.

arrecraqus npoxo.4prr B dopue rxsaueHa.

PasuonecHoe r43ryrreHrie. Xapaxrepzcrzrz renJroBor\)

Brzna.
Pacnpe

o rrepHoe relo. 3axos KrEpxro$a.3arou CreSana-Eoltqlaaua rz

,{rrrzn
r r4rrore3a r{ Qoprr,ryna lllani<a

3QSerr
Mogelr

$o'roener<rprmecnr.ift e$Sexr u efo 3aKoulr. @oroHrr.
oM[TOHa Ir efo Teoput.

Pesep$opaa. llocrylarst 6opa. AroM BoAopoAa.

Mr4KpO

1)

2)
?)

4)

rI3llyrreHr4e.

3AKOH

Pslel-reHr.re 3Hepfulr B crrgKTpe a6comotno qepuoro rena. (Doprrlyla
rlrpa(f uonerorax rcaractpo$a.

2,e Epofinx. 3r<cnepunaeura.nbuoe noATBepxAgHrze BoJrHoBbrx cnoftcrs

Cooruo HeonpeAeneHHocrgt.
Boru (pynrqrzr, ee cnoftcrsa r4 cramcruqecrl.rrl cir,ruc.n.

1. Hecraqu noe ypanueuue lllpeArrurcpa.
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B noTeHurrairbHoft rMe.

flpoxo e qacrllrlbr r{epe3 noreHrlr.ranlHrrfi 6aprep.

MA.fHHTH KBAHTOBbIE qIICJIA.

Knanro )Heptul4 ?JreKTpoHa B aToMe BoIOpOAa. UrreKTp aToMa BollopoAa,
llpanrzno o16opa.

u uarHlrclrsdi ruoMeHT gJreKTDoEa.

MexaHuqecxrzfi MoMeHT l4MlyrBca gnerTpoHa (cnnn). CnlrHonr,ril
MOMeHT 3JreKTpOHa. UlrzHoBoe rr Ma|HIITHoe cI]uHoBoe ]GaHTOBbre qr4cJra.

Onur u fepnaxa.
II zanpeta llay tu, Ilepuo4zuecr<ax cr4creMa greMeH'ron Meugeleena.
Ilorlorq cnouraHHoe r4 r,ruA)'rlr4poBaHHoe rnn),4{eHr.re. Koe$$ltqrzeHru
3fimrre
JIa:eplr. 4efcrnux lasepon.

Teopr4q rennoeMr<ocru. 3arcon nroloura ra flrrE.
Teoprzr rerlroeMxoclr Siinurreiina.

rapuonnvecxui ocqrrJrJrff Top.
TTTpeAr,rHrepa Arr 3ireKTpona B

Teopr.ra
EosoHrr

oeurocrz.{e6ax. (DouoHu.

n $epLrnoHur. flourrue o KBaHToBbrx

P-n oA. r loJryrpoBoAHr4KoBLIe Ar4o,4br,

aroMe Bo,4opoAa. flannoe, op6r.marrruoe u

crarrzcrr'rKax 6ose-3ffHruri:r)iHa a

aroMHqro xppa, Macca u

6era- u raurr,ra-rrryqeuue.
Pear<qz4 AeJreHrrr x4ep, I_{enaa:r peaKur4rr

@eplru-
3H e 3oH6I B KpIZCTaJIJIaX.

Pacnpe4 eHrie gJreKTpoHoB no 3neprer[r{ecKlrM 3oHaM. Klaccu$ltxaqlrl rr}epaLrx
TEI HA IIO JIYIIP OBO.4HIIKIi I,I AI4SJIEI(TPI4KI,I.

r.r npr4MecHalr rlpoBo.qr4MocTr.I rroJrylppBoAHLII(OB.
Snempo Bo4Hocrb rBepAbrx rer. ilevrneparypHaa 3aBIiCIIMOC't'b

3Hepfur cBr3r4

BoAHocrri MorallJroB rr noJry[poBo.qHv KoB. Vponeur @epnan.

stpa.
3ar<onr,r

rzorr4Krz aroMuoro r.qpa. Mo4enu

oro pacra.qa. AmQa-,
fl,a peaKrlrzn rz 3al{oHbr coxpaHeHr.rr.

AeIeHUS.
5. Pear<qus

ocyul
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o6pereurzro

Bu4u 4eitcrsuia u r<naccu Qzr<aqux oJIeMeHTapHbrx qacrarl.
Mero4rr 3neMeHTapubrx r{acruq. KocnarzvecKrze ryq[.

r.r anTr.rqacrr4llbr. Hefirprzno, Klapnu.
uar pa6ora cryAeHToB nxrro.raer n ce6s:

A caMogrorrerbHas pa6ora cry.uenra no Ar4crlrzrrnr4He Br,rnoJrHrero,
pH6rx lIpaKTuqecKl4x 3aH'TE.SX npH peIIIe]JtIr 3aqal{,

pHafr caMocro.f,Terbnarr pa6ora nltnolu.aercl cry,4euToM nllu
Hr.rr4 Ar.rcrlr4nJrr4 HLr no reMe npoft4ernrofi Jrer(llr4r.r, rplz [oIroroBr(e I(

pH6rM Ocnonnofi $oprrloii caMocrorreJrbuoit pa6orrr cryAeHra rBJrrercr
KOH reKrlfift , peroMenAoBarrHoit nureparyptr,
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K Kan Soplra opranri3arlrzr4 yve6lroro npouecca caMocroflTeJrbHa,
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aroMubrx rlep. flpo6:reua ynpauseMlrx repMorAepHlrx peamqzir.

ocyrlecTBJrreMyro BHe aylrzTopr4fi ,

caMocrosreJrlrf oii pa6orlr ocytqecrBJrff erc{ B xo4e BbrronHeHr4rr !r

I]o IIp
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pa6or no .4rzcqrrrrJrfiHe, npv BbrnonEsurzrz nparTrjqgcrr.rx sagauuri, Ha
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e Ha3EIBaeTCt TenIOBbIM, U rIeM oHo oTrr.iqaeTcr oT Apyflll
raxux) nu4on zslyuenzl?

OCHOBHbIX XAPAKTEPI{CTI4 K TgnJloBoro Il3JryqeHrrr. Kanoe rerro
a6colrorno uepurna?

saxou KrapxroSa.
Kanoit r{MeeT pacnpe,4eIleHrre

Kpr.rBbre paclTpeAeJreHn.f,

Ka.rc xa

fpar{r4qH

Hro
lIo obrJra orBepruyra MoAerB aroua Tovncoua?
B qdu
B .rer\a

Cn

3JI

c,{eJraTb

Karue
r{elr o

Kaxoe
(nepevu

{a:ire

Or qero

Kar<ona

noJryIIpo
Kaxos
r{elt

METAJIJ]OB

3Heprr4r4 B cneKTpe a6comorno vepuoro rela?
B 3aBr4cIzMocrLI or ,4JrriH6I (ulu uacrorr,t) nolutr

reMneparyp (T>T1).
sanonsr Cre1|ana - Eonlquana u cuerqeHrax Bzua.

: Qopuyny Psre-{ - ,ftcunca u no4cHr4rs cyrl "ynrrpaQnoleronoft

Sopruyny llnanra v rorcurire c)"rr efo xsanronofi runore3br.
Itarcoe I€Jr, qepHoe rzJrr4 HeqepHoe, rzMeer B6r[ie reMneparypy, ecrv r4x ,pKo0Tr.t

oALIHaI(O

B .rela rB.rrenrze, Ha3r,rBaeMoe Qor:os$Sexlorvr.

9ro KpacHar rpaHlrqa $oros(f Ser<m. 9ev onpe4elxerc, qucJroBoe 3Haqenr.ie

3 3aKor-rbr Soroe$Qerra. B .ler\4 grH 3anoHt;r flpor.]l3operrar
rcnacczqecroii Susunu?

lelruo, clre,4yr Boruosoji Kaprr.rHe r.r3ryr{eHnr, o6t.scllurr $oroec}$en'/
sar<ouu Qoroslf Ser<ra, r,rcxo4x ras $opruynri Dftnurefitra.

,lacrorrr? r{ro srzser Ha noJro)r(eHrre KppcHoit rpanuqu c]roroo$$er<ra?
(foroslenaeur u xaKoBa ero BoJrbraMrrepEarr xaparcrepu crr.ir<a?

Kaxze TIrnrI coy.qapeHr.rfi Bo3MolrGLr Me)r(.{y 3JreKTpoHaMH, yoroprroMbrrvrr4
noJIeM, Ir alottavl?

npe4ronrenuoit Pesep$op4oivr nnauerapHoii vo Aetru arova2
cyrrlHocrb reoprflz aroMa, npeAno)KegHoit Eoporra? Cr]oprrlylupyit.re
Iiopa. Karonrr ueAocrarKrz reopr.rrz Booa?

a ronroe. CnerT parbHbre cepfin ito"u uo.4opoAa.

qLICJIa OllIZC6IBa]OT COCTOTHIIe nlnrcpoqacrrzulr?

'JrreTcr 
sleropoHHoe cocTosHrze r,r:oJrl4poBa.I{noro a:roua?

npoqecc o6pa:onaurzr gueprerr4rrecKrix tsoH B TBep,4oM Tere.
c.f,T rrupr.rHa pa3pelreHnofi sourr fi qrrc:ro yponueit e ueft?

IrHar cTpyKTypa [poBoAHr.rKa, rronylpoBoAHuKa U UZOtmOpa?
Mexarrr43M co6crnennoii E rtpuMecHofi npono4uuocru

cMbrcr loHrrrlrq ypoeHn Oepnall?
crrfercr pa3nr4qrle reMfieparypHofi 3aBacrzMocrr.r gJreroponpoBoAuocrr4 y
uonynpono4Hrznon?

3Apraa B fioJrynpoBolHrzKax oT TeM[epaTypr,r,
e (przsnuecr<ne npoqeccLr, nponcxo4rrqlte npz o6pa:onanrza p_n flepexo.qa,

3[eprerr4qecrr.re soHH e o6racru p-n nepexola l.r o6rloH.are, g seu
BHerIIHero 3leKTpuqecKofo IIoJIt Ha p-n nepexoA.
: pa4r4 oar(Tr,rBHocrr,ro? I(axlre rpoqeccr,r ornocrrc, n Lrr4cJry

rrpr4urlnfi pefi,I cTpaqr4l{ 14 r43MepeHr4r paAzoar(Tr4BHOrO A:JryqeHzrr?
br npr4MeHffrorg.{ 4u orux qeneft?

ycrpoEcrBo 14 npr4urlun 4eftcrnrr c.{erquxa }-eftrena.

B qerr gaercr orrbrr (Dpanr<a r,r fepqa, r.r farr,rg ocr-roBHlle Brnollbt t\,roxuo
ocuosaHIz[ onrrra?

O6rs 3aBr4crzMocrb [oJroxeurzt yporur @eprvrra ]r noHqeHTpaq]iu ceo6r:4nux

npoqeccbl, npoucxoArrqlre B ra3opa3pr,qHbrx cqeTqr4Kax.
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