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I{enrvru ocBoeullt AlIcq}1[n?IHn <Knt

c[eIII{aJII{cra naymoft $usuuecr<oft 6ago

crp oI,ITct o 6qeuuxeHepuail I'I crrellfi iulr'Has

nrrpa6arrrnaer cuequ(pzuecruft M(lroA

oKa3blBarorQs BecbMa nnoAorBOpHStMIr I4

rrrrzpoKoe dtusraro-uareMarl'rqecKoe
TexHI4qecKIre HarIpaB lreH.r4fl,, ycflerlrHo

3aAar{ K ApyfLIM, lIcKaTb HecTaHAapTHr're

npoSeccnona.nrnoft rvro6ulruocrra

3 a.uaqu ArrcqulnlrHbr :

. TeoperlrqecKarl noAroToBKa B O{OJI

oplreHT?IpoBatbcfl B TIOTOKe HayrIHOIr

BO3MOXHOCTb I{CIIOJIL3OBaHI'Ifl Hrlllblx

oHI4 Crleql,IaJlll3upyloTcs;

CTeIIeHL AOCTOBopHOCTII pe3ynb'IaToB'

MATEMATI'IqECKI4X METOAOB IICCJIEAO

o QoprvrupoBaHr{e HayqHofo MbrIlr[eHI4

[pI{MeHI{Mocru pa3JIpIrmbIX Sueuuecl

nupa6orra [p]IeMoB ]I HaBbrKoB perxc

IIoMOI'arcII[X CTyAeHTau n 4allr''neft ur

. O3HAKOMJIEH}IE CTYAEHTOB C CO

HarIaJIbHbIX HaBLIKOB IIpOBer[eHIIf

pa3n[qubrx Susuuecrux f,BJIeHI']tI4 ]I

2. MECTO Ar4cqu

,[ncqunn'rna <KeaHToBas rPusu

npoSeccuonalr,nofi o6pasonarelr uofr

TpeTbeM ceMecTpe.

finr ycueruHofo ocBoeHl4fl n:Ypca

pa3AeJlbr nucurefi MareMarllKrr: Aflipqel
Ana-nraru'recKas reoMerpllfl n :rprueftn

@ynrquv KoMrIJIeKcIroro rlepeMeHHoro'

BeposrHoc'teit. u MareMarl4rrecrcoft crarllc

Ocnoeuue AIrcqrrrIJIIrHn ueo(i

rrJraHa: <Teopraa BeposrHocrlr I4 luareM

<Hayvno -uccJIeAoB arerbcKa'f, pa6ola>,

3. KOMTIETEHUTTTT oEI/q

B pesYnrrare ocBoeHllfl rt;tcL\tl

KOMTIETEHULIfl]]|i|.I1T:

foroBuocrbro K Pa3pa6otKe' M

fl3I'IKOB I,I IIAKETOB TIPIIKJIAAFIbIX

B pesynlrare ocBoeHlr'fl Alrcurmnl4

p$yJlbrarbr o6Pa:onauur:
1) 3sarr:

1. UEJIIT OC EHI,I'I AI,I C Ufl II JIIIHbI

x tfra:nra> flBrflercfl o6ecneqenue

, na roroPofi n sucruefi TexHlrqec

rro.uroroBl(a. llodleAonareJlbuoe lr3freH

brIIrJIeru,Iq, Su:u'rectcyto IlHTylILII4ro'

B Apyrlrx HaYKax' Cueqzalucrrr,

, Motyr chNlocro-flreJlbHo ocBall

B I{11X, JIefKo rlepexoAl',rTb cJT r)elx

HerpaAlrquoHHble rIyTlI, IITO OCOoenIHO

croB B ycJIOBI{flX ycKopeHHOfO pa3Blt4TI4

14 Srasraxu, rlo3tsonflIorla{ 6yayuull

"a*t "natnoft 
Hu$opn'rarJr4v Lr o6ecnequ

I43I4rrecIoIX flpnnuIrrIoB B Tex o6lactxx,

, B TIacTHOCTII rIpaBI4JIbHOfo rIoHI4M

>r uoug'rrzfi, 3aKoHoB, reopufi I4 yMeHIlg

[onyqeHHblx C IroMorqbro gKCIIepuN{eH

ufi xonrperHbrx 3aAarl I43 pa3HbrK

M pellraTb I4HX(eHepHbre 3a\Aril4'

noft uayunofi anuaParYPoft u nrP
gKCrIepI,IMeHTalIbHbrx HayrIHbIX

Kr,r norpeiluoc reft I{3MePeHIru.

bI B CTP'YKTYPE OIIOII BO

oTI{OCpITC.U I( BapIIaT[BHOt4

porpaMMbr. Izlsy'ueHue AIlcIIr{ilJIIrEtbI

3r.{KI4 cryAeHTaM neo6xo4rawro 3rlarb

qlranbl{oe ucquclreurae, I4urerpalluoe
ame61la, Px4rt, 3nelrenrm BeKTopH

$QepenqraaJlbxrble ypaenenur, 3n

KI,I.

An{ Ir3y{eHrrt. cJIeAyIouII4X AI'ICI](uI

r{ecKaifi crarl4c'rl{Ka)), <<OcuonH

oJrHeHI4e nsrnycxnoft xnaluSuxaquouu

IUEfOcfl, @OPMI4PyEMbIE B P

OC-BO utfl ,^vlcl\rLflJlrlHbl

o6yraroruuftcx 4olxeu oBJIaAerb

r4pylolqx4x anf opIrTMOB II peaJIII3 aryn ux

MoAenl4poBann.u (lIK-3 ).
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. (byHAaMeHTaJIbHbre 3aKoHr'I rrpflpc

KBaHroBoft $nsuxu (lIK-3).
2) Yrrleru:
O [PUMSHflTb MATEMATUTIECKUE METO

3) Bra4e:rr:
o HaBrIKaMI'I KOppeKrHo sopn4rltlpo

4. CTPYKTY-PA I4

O6ulafl TpyAoeMKocrb AIToUI4TIJIIIHLT c(

MAIEMATI{qOCKIIE 3aI(OHOMepHocrl4

Anfl perrreulll flpaKTllqecltrlx sa,qarr (ll

b ecTecTBeHHol:Ia)^IHEIe 3a\aqW'

) AEP :KAHrr[] Ar{c qr{TIJII',IHbI

rBJUrer 4 sa'refiIrx eAI4HI'IIIrI, I44']3,ca'

r o6lacrn

-3).

yue6Hofi Pa6orst, BKJlloqarl

)RTeJIbHyIo P a6ory crYAen'ro e

TpyAoeMKocrb (n'racax)

O6tev
yue6r:oii
pa6o'rlt,

c npLlMeHeHl4el\,{

uHTepaKl'I4BHblx

MeToAoB
(uwoax l%:o)

opMbr TeKyulero
r(oHTpont

ycn9BaeN{ocrl'l
(no uedettu
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(DopMa
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IeKrII{OHHO-CeMI,IHapcKatr cflcreMa

na6oparop HbIe 3aHflTI'Ifl ) ;

o6y.leulle B MaJIbIX rpynlax (nltuol
rp€x uenoner<);

Macrep-Knaccrt (Aeuoucrpaqrltl Ha

rlo pa3nl4qurrrr,r rerraarrl) ;

rIpkIMeHeHI{e MynbrlrMeAlra TexH

zaustufi, c [PI4MeI{eHI4eM KoM:rI

c rroMonlbro rlpoeKTopa rrJlr[ KOM

rau Q o prvr au Ir oHH o - Ko MMyHIrKaquo HH

TexHo Jlorlzfr' gnn' MoHIiITopIlHra re

6. OUEHOTTHbTE CPEACTEIA

TIPOMEXYTOqHOfr A

AI,IC{IIIJIIIHbI I4t YrI
CAMOCTO

Ter<yunfi KoHTPoJTI' YcrIeBaoM
HecKo JIbKI,IX CO CTaBiIsIOilIlIx.

1. Pesylrramr peftruHr-xoulpoJlfl'
2. Brruonnerure I4 3aruI'ITa na6opa

3. Btrnolnenue rlpaKTuqecK]ax 3

yMeHbIrrrITt v 2 pasa, To sHeprcTllqecKat

1)yueusurvrrQfl B4Paza
2) yretuuurc-a n 16 Pas

2. Ecttu nlruna BoJIHbr,

To reMrleparypa a6coruorHo qepHoro

1) yeenrauuJlacb B 2Pasa

2) yl,reuuuvrracb n 4 Paza

3. Ecnu 3atIepHeHHyIo rIJIacrlaHI(y,

r:ofi xte rIJroIrIaAIl, To cBeroBoe AaBn'eHlIe

1 ) ocrauerc.fl He[3MeHHbrM;

2) yruenruurrcfl B 2 Paza;
3) ynenzuurcxs2Paza.

4. SnexrpoH B aroMe rlepexo,llrr rr3

cocro;{Hl,Ie c eneprnefi Es.TIpu gToM Ircrr

Er- Eo Er- E,

1) c' 2) c' 3)

5. r{acrora [aAaroluero Ha

HyxHo I43MeHI'ITb 3aAeplKlIBaroqee

Marepil urna Q oroenen'leuTa Mo)KHo l:I

1. TervrneparYPa a6coruorHo rre

1) ynenr.runrr' s 2 Paza; 3) Ynena
I ,'t

" 
4 2 pay 5)ocranurr 6eg ugue HIIYI,

5. OEPA:3OB bHbIE TEXHOJIO|III4

o6yueulrr (r'Pa4uquoHHble

ra6oparoPurx Pa6or B rpynnax

paKTI'IqeCKI'IX 3 al:IsTI4tX IIpI4HIIIIIOB

t4 JIEKIIIIOHHbIX YI

IIbIX ir AeMOHCTpaIIIIOHHb

);
TexHoJrofI4I4 (nPulteHeuue
ycrreBaeMocTl{ cTyAeHTOB 14

TEKYIUETO KOHTP O JI.fl YCTIE

AUIII ilO IITOIAM OC]BO

O.METOAI4IIECKOE OEECIIEII
HOffi PAsOTbr CTyAEHTOI]

f,Brserofl paclpeAeJldnnrrn'r I4 ocHoBaH

rx pa6or.
kr"

rela T : 6000 K. Eclu rervt

Mocrb a6conorno qepHoro rera
3) ynenuuralct' v 2 Paza
4) yrr,renturl{rc.fl B 16 Pas

MaxcuMyMy Ir3JIyrreHIrs yMeHbIIrI4

3) ynenuuzJlacb B 4Paza
4) yrr,reuunrariacr n 2 Paza'

KOTOpyIo rlaAuter cBer, 3aMeHI4Tb Ha

no:6ym4enHoro oocro flHrlfl c eneprrzeft

Soron. Ilacca lrcr]llloHHoro

r43nyqeHl4r yMeHblraerct B,ABOe.

slxentle, ecJIrI pa6oroft Bblxo!,a

peur?

(npone4enue
npesenraut'4ft

F_

hc4)hc

AByX I4JII4

3Ailaq

r4HapcKI{X

ponI4KOB

uuSo aul40IlHbx
KOH',rpoJI znanuit).

EMOCTI4,
UTfl

HI,IE

Ha oIIeHKe

Y 4 paza,

pKanbHyro

B OCHOBHOE

Ha paBHa

CKOJIbI(O

KTpoHa

pa3

u3



2) yrr,renrurrb B 2 pasa; 4) yvreurut

6. llpu 3aMeHe oAHoro MeraJIJIa

rpaHr{Ile Qoroe(fQerra, yMeHbllraerclr' P

pa6orofi BbrxoAa Anf, rlepBoro
1) ynenn.uanacr; 2) Yueururun

7. Ouuru Crorerosa rro uccJIelIoBaH

1) no:rnolunu oflpeAeJll'Irb pa3Mepbl

2) no4rnepAunll KBaHroByro rpapoAy

3) no,qrnep rvrvr luau'rlrqrle BorHOBbrx

4) no4mepAlznrl rIlrlore3y o

8. B :r$Qercre Korunrona (forou
1) srr6usaer engKrpoH c rIoBePl{

2) nepe4aer oJIeKTPoHY alacrb

3) uepeaaer oneKTpoHy rracrb eHepru

9. Onrtrrt Opaura u fePua ro accJle

1 ) uoseonunl4 orIpeAenLITb pa3l\{epbl

2) no4rnepAl,IJrrr KBaHToByro flprrl

3 ) no4rn ep ALrIrvt laurr4qple BonHoBbIX

4) no4rnepAplilrl rurrore3y o AIzc

10. Ha pucyHKe raso6Parxeurr

Eopa, a rarcKe ycJIoBHo uso6paNenr,r n

Apyrylo, colpoBox(AaroilIl4eCfl [3nyrreHue

crreKTpa orlr repexoAbl Aaror cepuro JIafi

- ceol4ro llaurena. Haz6olrureft qa'otote

IIepexoA

11. B reoprll BoPa Pa4I'IYc n-otr

Bbrpaxaercfl qepe3 paAr{yc [epBr)I4

I,I3MeH[eTcg KUHeTI'IqecKalI SHeprlrfl

1)ynennuuBaercte9Pas
2)yrrrenunaerc.n9Pas
3) ynenuuuBaercfl n 3 Pa:a

12. Onrrru Aeeuccoua r'r [xtePuePa
1 ) nosnonuJlpl orrpeAeJllrrb pasMepbl

2) uo4rnepAr.rJltl KBaHToByIo n.pvpo

3 ) no4rnep p:rz,ilv HanwII4e BoJIlroB

4) no4rnepAuJll,t rrnore3y o,IIIr oM crleKTpe 9H9pfI,II{ SJIeKTpoHoB B

1)

2)
3)
4)

u Ji p*,
II{M .{JII4HA BO.iIHbI,

BbrxoAa AJI' IlTopofo MeTaJIJIa

3) ne usNaeHI{JIac .

ro B3alrMo.uefictsvs

)

YIIEHI4fl;
cTB y sneKTpoHoB;

crreK'rpg sHeplluu SneKTpOHOB B aToM

BEIIIECTBA;

IIpr yrpyfoM 0:|oJIKHOBeHI{U;

rrpll HeyrlpyroM cTonKHoBeHI4I4'

rrro sJreKTpl{qecKoro pa3psAa B lr

)

I,I3n) {eHI4g;

y gneKTpOHoB;

crreKTpe sHeprlrlr SneKTpOHOB B UlTo

rre op6urr'r aroMa BoAoPoAa cofn

Abr 3neKTpoHa c oAHofi craquoualluofi
KBaIrra eHeprnr. B ynrrpaQuoJlero
a, B BrzALIMofi - cepnro Balrirrepa, n un

B Br4nl{Moft o6lacua crIeKTPil

-4--+nt-3
- J ---s 1,:)
=5->[:2
: J --+1: ]

npyronoft op6Hrrr

-L ^--- --.-^-!:. Tn = ll'h2
QopMynon: "

anpvnepexoAe c tPerreft oP6utr ua

4) yrr,reuuuhercs n 3 Paza
5) ne ueulercx

no 4ra$parqun

I{3JIVI{EHIIfl:

ceoficrn y gJIeKTPoHoB;

LI3NYI{EHI4{ C MEI]AJIJI

MOAEJII4

p6urrt ua
o6taqu
r(pacHo14

yer

SJIEKTPOHA B I}TOM BoAopoAa

On vre, KaK

epByro.

Ha KplrcTanIax:



cKopocTIr.

, e ,sl.to'20 4; 8,35'11)-24

Bonpocrt peftrznr-rontpou Nq2

1. CraquouapHblM ypaBHeHI{eMt Hfepa AJI' SJIeKTpOHa B BOAOpOAOIOA

f,BJrfleTCs ypaBHeHllo

!:J.4u* =o
I1 d'x ft'

v2iy+ 4( t* I .4)* =,
2) h'( 4nes r )

/ 't r\
V2ry + 4l t -m(D-ox- lr = o

3) h2[ 2 )

^ )vnV'y+|Eyt=g
+-L
rL4)

2. Eclllu V - SyHIcIII,Ifl ?IMeer nuA, Y

L. *.L-
eneKTpoH 

"u 
yru"tn, 6 2 pr.'tu

a

3. B xarolr cn) {ae oHeprerl4tlecrcuil

1) ener<tpon B floreHllzanrnoft slae

2) suexrpoH B aroMe
3) erenrpoH B MoneKyJIe Bo,{opor[a

4) cno6ogurrft sner<rpou.

4. MarcuvraJlbHoe 3HaqeH[e rIpoeKIII{

cocTo-flHr.rl,I, Ha HafIpaBJIeH]Ie BHeITI

r)h; D2h) ,3fi; 4)4/t.

5. Cronnro pa3n[r{Hl'x cocto-f,rruft

n:4?

nurrft Ha plrcyHKe, To BepoflTHOCTb

2./
D/3

1/
t/2

3)/ o

r/q/3

rp oreKTposa culonrnofi?
nofi 10-tu tr.r

MOM9IITa I,IMIIynbca SJIeKTpOHa, HaX

MarHr{Trroro rloJlt paBHo

1) 15; 2) 48; 3) 32; 4) 5zt.

uMeTb SJIeKTpoH c firaBHbIM



- cJroe pacrloJloxeHbl / 9JreKTpoHoB.

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

7. Cpegana3brBaercs axrl4euofr, ecJII,I o

1) rroJrHocrblo rlofJrolqaer [aAarcruee H

2) rroJrHocrblo paccel{Baer rlaAarcIqee

3) ycutmvaer rlaAaroqee Ha Hee

8. Cucreua HaKatIKI4 na3epa rlo3BoJlfler

1) cos4arr I{HBepcHyro HaceJleHHocrb B

2) nmnarr BbIHyxAeHHoe I{3nyqenrae (f
3) o6ecneurrrb BblcoKyro

9. Paccrr,rorpvM ABa KBaHToBbIx:

oueprrlnMl4 E1 u E2, rrpuqeM Ez> h. C

HaceJleHHocrbro, ecrl,I qplcJlo aroMoB Nr c g

l) panuo qrIcJIy aroMoB A/2 c suepruefi
2) rvreUlrUe, qenr -l/Z;

3) 6onrure, .reN{ i/2.

10. llpunqun llaynu crpaBeAJrI{B

2) aw cr4creMbl roxAecrBeHHbIX 6osonQn;

3 ) anr crrcreMbr roxAecrBeHHr,IX (f epvr{ouoe.

11. ,{eneune qacrull na 6ogoHu rzr Seprrl
1) ronrro TJIaBHrIM KBaHToBbIM rtlrcJlo

2) ronmo op6uralrnblM KBaHToB,IIM

3) cuuuonuM KBaHToBbIM r{IzcJIoIu ft,s;

4) op6nranbHblM I u vatuurnbrv. m

12. 3anucuMocrb tuolrpuofi
TeMlepaTypbr [peAcraBJIeHa Ha rpaq)r
1) 2)

Cvr

?R

l3.TennoevrKocrb cI,IcreMbI.

He3 aBI{CITMbIX rapMoHl{r{ecKux ocqlrJrll.f,To

I) 414 Axc/K; 2) 4,14 Axr/K; 3) 1

14. [e6air, roryqun reoperlz
TeMrreparypbr, paccMaTpvrBafl. KpLraTannll perxeTKy KaK

TETIJIOEM Cy or

6. Onpe4eru4Tb aroM, y Koroporo n ocHpenoM cocrotHl4ll 3a[oJIHeHbt K, L, M -

Hee r,r3fiyqeHue;

Hee r.i3,iryqeHlle;

HE,

nuoft cpe4e;

na3 epHoro I,I3 JIrIeHI,I.I.

HVrs., B KOTOpbIX HaXOAI,ITC.f, OITCTeMa

a 6y7pr HaxoAlrrbct B cocro.f,lor4tvr c

epruefi fu6yger

1 ) ans Bcex rox(AecrB eHHbIX r{acluq rn {uron ouexaHl,IqeoKofi cucreurr ;

bI orrpeAeJlfle't:cfl,
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1) cucreMy HeB3allMoAeficrnyrcrIqux
pa3nl,rrrHblMr4 qaCToTaMu;

2) cracrerr,ry cBt3aHHbx tlacrlrq,
IIACTOTAMI{;

3) clrcreMy cBt3aHHbIX rracrl4ll,

qacToraMu;

4) cr{creMy HeB3alrMoAeftcrnyxrtqux

oAuHaKoBbIMpI qacToTaMI,I.

15. Bzurenrga-s 3oHa co6crseHulrx
i ) .{actuquo 3aHflTa gneKTpoHaMI4:;

2) uonnocrbro 3aH.tra gneKTpoHaI\llr ;

3) neper<prrBaerct co cno6oAnoft gouoft

16. C ynenr,rqeHl4eM TeMrleparypbl sJIe

1) ynerruunBaercs;
2) yrr,tenruraercfl;
3) ue rrreuxercx.

17. B o6nacrl,I HlI3KrIx reMrepaq/p y rr
1 ) .uupounar [poBoAl{Mocrb ;

2) snenrpouHafl rlpoBoAlrMocrb ;

3) co6crneHuas rpoBoAllMocrb;
4) upnrurecuafl rlpoBoA?IMocrb.

B onpocrr pefirunr-ltonrpoln,Ng]
1. [nx HyKJIoHoB BepHblMtlt{Brrslorc.f,

1) nporon o6naAaer 3ap-sAoM, paBHLIM

2) cnuv ueftrpoHa MeHr,[re clI{HiI
3) uaccrr HyKJIoHoB rpaKrnqecKll oAIzH

2. r{errt MeHbIIre gHeprl,It cBfl3l4 fl\pa,
1) 6onr,ure y Hero 4e(per<r Macc;

2) uenunyro pa6ory Hy)KHo r3o

HVKJIOHbII

3) 6omue oHeprruI Bbl.4envrcs rtpl'I

4) rvreurlre efo gHeprufl rloKo{;
5) rr,teurue oHeprlrl4 BbIAeJII,ITct B

s,IpaMIr.

3. llpn o-pacrlaAe
1) sapn4 sApa He u3MeHlrrcs, Maoca

2) zap np,.rrApa yMeHbllraerct ua 2!.e,

3) sapxa sApa yMeHbllraerc.r :na2!.e,

4) sapra sApa )rr,leHbtrraerc.fl Ha tle,

4. Kaxas Aons paAI4oo.KTtIBHE,IX

BpeMeHr,r, paBHbII4 AByM nepuoAaM rll
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5. Cr<orur<o o- u p- pacrlaAoB AOlxHo

'{}A* rpeBparl'IJl cs.- cra6,-rn'fi

aldepvr\vrfl.

3) 33%
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I,I TepMo.sAepHoro cIzHTe3a 9T0fo

yMeHb'Ilraercs ua 4 a.e.M.;

a s.Ilpa yMeHbllraer cfl Ha 4 a.e.v;
f,Apa He MeHterc.tr;

trApa'yMeHruaercs ua 2 a.e,v.

ocTaHeTcg He pacrlaBllreuc.fl rre
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gaxnauuo 0

,1tf ' o1'3'o

7 . 5l;tpo 6epult,,n IB' ,rrorrror{11
qacrurla [pr.r oroM nn6pacrrnaercs.?

l)p 2)n 3)d qe

S.Peaxnus F ->e +v'*v, 
He

1 ) cnuuonof o MoMeHT a LrMrry nbca.;

2) nenrouuoro 3apflAa;
3 ) snexrpzqecKofo 3apfl.Aa.

9. 3ar<ouorvr coxpaHeHrr{ gJreKTpprrrecKo

,,, F -+ e +ve +vp
r)

nr,/l*p+e +vz)

10. IrIs [prrBe,qeHnbx cxeM B3arrMorr

t)r'-+Y+Y 2)P-+n*e-*

1 1. B [oprAKe Bo3pacraHrrfl 14

pacrroJrararorc"f, cJreAyroqrzvr o6pzuorvr

1) 3ner(TpoMafHrrrHoe, cna6oe, rpan
2) cra6oe, cr4JrbHoe, rpaBr.rrarl[oHHoe,
3 ) gJrer(TpoMarHlrrHoe, rpaBr{Tarlr4oH

4) rpaBr4TarlroHHoe, cla6oe,

IlpouexyrorrHas arrecrarluq [pox
Bonpocrr r srcgarraerry

1. Tennonoe u3nyr{eHr.re. PasH
rr3Jrr{eHHr.

2. A6conroruo qepHoe rero. 3ar<o

Buua.
Pacupe4enenl4e 3Hepnrlr B crre

[xrznca. YnrrpaQnoneroBeLf, K

Knauroeas furrore3a u Qoprnryna
Bueuuufi dorosleKrouqecxzft
3$$enr Kovurona 14 ero reopntr
MoAelr aroMa Pesep(fopaa.
f'znoresa 4e Bpofiru. 3rccn

Mr4KpOrracTr4rI.

CoorHoureHr,re HeolpeAeJreH

Boruronas $yurqux, ee csoficrsa

3.

4.

5.

6.
-
8.

9.

10.

11. llecraqzonapuoe ypanueHue ILI rrfepa,

csoitcre

3)6ou5p
4)7 au3 fi

(: o)
qY \L / 14

5) er ycKaercs

ucnycTr{Jro rrpoTor{,

, rrpeBparrlaerctr B r4po 6opa

T -Ksalr

eT r,rAlrI1I r.r3-34 rrapyrrreHr,rr 3aKoHa cox

3Ap flAA 3 arrp erleHa p eaKrlrz{

n+ve-+ p+e*

vtt+n->p+, l.t

ufr;, \acruu aHHllrllJrrttr4r'r coor

3) Ko -> tt* + ttr- 4S e* + e-

zBHocrrr Syn4arueuraJrbHbre

uI4OHHOe, ClrnbHOe;

eKTpoMafHr{THOe;

cra6oe. cr,rJrbHoe:

I4THOe, CLIJIbHCTe.

B QOpMe gK3ZrMeHa.

Hoe r43nyrreHue. Xaparcrepr4crr4Kr{

Krapxro(fa. 3aron Crefr ana-EonbrqM

a6oomoruo qepHoro rera" (Dopv

po+a.
NAHKA

LI ero 3aKoltrr. Oorour,r.

narrr Eopa. Arovr BoAopoAa.
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13.

t4.
15.

16.

17.

22.
zJ.
1A
-4.

25.
26.

27.
28.

29.
30,

31.
32,

12, CrauuoHapHoe ypaBHeHrrer lllpe
9acrzqa B rroreHrlr{ansuoit sNde.

llpoxoN4eHr4e rracrurlbr rrepe3 n
Knanronrrfi fapMoHr4rrecr<ufi ocq
Yp anneuue [Ipe4uHre pa )\Jtfl

MAIHI4THOE KBAHTOBbIE III4CIA.

Ksaurosaur4e gHepn,rr4

llpanrano or6opa.
18. Op6ura-nrnrrft u uarHvtrtrft tr
19. Co6creeHHrrft lrexanuqeorufi

MarHI{THbrrr MoMeHT SJIeKTlpOHa.

Ouru [Irepna u feplaxa.
20. llpnuqvr 3arpera llaynz. llep
21. llornoqeHkre, crroHTaHHos r.r

3fisunefiHa.
Jlasepu. llprzuqnn 4efi crn n n

Kraccz'{ecKarr reoprls refr.Ilo eM

KeaHrosas reoDr4.f, TerrJroeM
'f eopur rerrJro eMKo ctu )]et5 an.

Eosourr u (feprvrzonrr. flonsr
(leprr,rz-[rapaxa.

3nepreruvecKue 3oubr B K

Pacupe4eneHr,re gJreKTpoHoB rro
Ten Ha MeTuurJlbr, [onylpoBonHl4
Co6crnesn afl, Lr npvMecuajil npo
3nerrpoupoBoAHocrb

sneKTponpoBoAHocTr4 MeTaJTJTOB

P-n nepexo4. llonynpoBo4Hrz
Xaparrepucrr4Kr{ aroMHolo
sIPa.

33. 3aronu pa1uoatTuBHofo
34. fl.pepnbre peaKrlrrr4 tr 3aKotrrbr

.IIEJIEHI{'.

35. llearqns ctaHTg3a aroMHbr]l sAep.
36. Ilzarr egazNaoAeficrnufi H rsracc
3 7. Meroabr perr4crparlr{rz
38. tlacrullbr r4 aHTl{rracrz{r,r. H
CanrocrosreJrbHas pa6ora cry
1. Ay4zropnafl caMocro

Ha naoopaTopHblx 14 npaKTl4rlecKr4x
2. Bneay4raropual caMocro

yrJryoneHHoM u3yrreHkrLr ArrcJ\nnJrr4 Hbr

ra6oparopHuu pa6orau. Ouronnoit S
r43f{eHr,Ie KoHcrreKTa ler<qraft , peKoMr3

CaNaocrosrgJrbHa.rr oa6ora sa
MO)r(eT OCyIIIeCTBJrflTr,Cg. Ha JreKrIr.LD(,

3auflTkrflx, Koucynbrarlusx. Kar Sopua
pa6ora cryAeHToB rrpeAcraBJrser co6ofi
uo uprzo 6p ereHrzro 3:r^a'rrufi, o cyrle crur-{gM

Konrponr BbrrroJrneHr{t

3aIrII4Tbr na6oparopurx pa6or no

3K3aMeHe.

Hfepa.

uraa-urnuft 6aprep.
JrJrrrop.

HaB aroMq BolopoAa. franHoe,

Ha B aroMe BoAopoAa. Cnercrp

sneKTpoHa.

I4Mnynboa oJreKrpoHa (cnrau).
TII,IHOBOE I,,I MATHI4THOE CIII4HOBOE KBA

.4I,IqECKA' CI1ICTEMA 9JIEMEHTOB

r4HAyrIUpOBaUUOe z:nyUeUUe. K

n flrz.

E O KBAHTOBbIX CTATIZCTI4KAX

gHepf eT'I,IqecKI4M 3 OHaM.

II AI4sneKTpr{Krr,,

MOCTr.r nO JryrrpoBoAHrrKoB.

reJr. Teuneparypna.a
rroJryrrpoBoAHr,rKoB. Vponenr @eprr,ru.

AI{OABI.

Mo4eru aroMr{oro r.4pa. Macca u eH

Anr(pa-
paHeHr{rr.

, oeTa- rz raMMa-I43Jrr{eHr4e.

Peaxqug AerreHr,rtr a4ep. IJ,en

llpo6nenra ylpaBn.seMbrx TepMortAepHbrx
vKaIJUfl 3neMeHTapHbx r{acTr4II.

EIX qacrlzll. KocN,lz.{ecKl4e ryrru.
o. Knapru.
BKJIIOqAET B CET)-f,:

paOora cry4einra rro Ar4crlurrJrr{He
x IIpI,I pelreHl4r4 sa.4ar{.

bna.s pa6ota BbrlorH.rrerct
reue npofiAennofi JreKrlr4rz,

ft caltocrorrerlrnoft pa6orrr
Hor4 nHTepaTypr,r.
3AAA\U BCex Apyfr4x Bt4AoB yrreoHoro
vrHapax, frpaKT[qecKux 3alJtnvlflx,

HId3Arfv?I yqeoHofo npoqecca caM
a[IpaBneHHyro crrcTeMaTurrecKyro

BHe ayAr,rTopr4r.r.

ofi pa6orrr ocytqecrBnflercfl, B xoAe Bbr

A"ncr\kr vlle, Itpvl BbInoJl HeHI4II npal(TI4rIeCKI4X LIIiTT IJ'

bHoe Iz

BoIOpOAa.

Cnunosrrfi
qvcra.

I,IUI4EHTbI

lBoge-3fi IIITEIZHA I4

KnaccaSurca rBepAbrx

BII CIIMOCTb

fl. cBfl3lj

peaKrlr{t

peaxqufi.

IIoIH.SeTCfl

cryA npu
npLl K

crY'4
'IBJI.flETC.[

poqecca u
paTopHbrx

flTEIIbHAfl,

bHOCTE'

OTHEIII,ifl U



2.

caMocTotlTen HOII

ldaxoe r{3JrygeHr4e Ha3brB,aerc.f,

(nepe.rncnure xannx) Br.rAoB Il3Jr

Cuexrpu aroMoB. Cnerrpeurrn
Kar<ze rrrrrbr coy4apeumri

cocrorrr,[efi crerze BHerxHef o

TeTIJIOBbIM, rr qeM ollo
enug?
ap aKT epvcTuK TefrJroBo ro

cepvv aroMa BoAopoAa.

e o6racru p-n nepexop.a n o6tscn
rrecKofo floil.f, Ha p'n IlepexoA.

oTJII{r{aeTCt

I43ryrreHrz_s.

5.

6.

8.

9.

10.

11.

12,
13.

14.
15.

16.
I/.

18.

19.

20.

21.
22.

24.
25.
26.

fiafite olpeleJreH]rf, ocHolBr{bx
Ha3brBaercs a6comorno uepHsru?
Cfi oplaynapyfire 3aKoH Krapx
Kaxoft BrrA r{Meer paclpeAerreH

Hapucyi,n e Kpr{Bbre pacrpeAeneH

Arrr AByx reMneparyp (T>'f 1).

SHepfr4II B CneKTpe aOcoJIIoTHO

B 3aBT|,ICLTMOCTII OT AnI4HbI (IInr4 rIaC

C$oprvrynupyfire saKoHbr Clreftau
3auuruure Qopuyny Pgres
xaracrpoSrr".

- BolrquaHa r{ cMerlenus BuHa.

flxtunca. u ro.scHr4Te oyrb "yrl

3anr'rurure $opvyny lllauna u I{Te OyTb ero IGaHTOBOI,I fHIrOTe3l;L
Karoe I{3 TeJr, rrepHoe vrul H

o,uuuaronrr?
I4MeeT Bbr[re TeMrrepaTypy, gcJrr4

B qeru cocror4T tBJreHI4e" H oe QoroeQ(ferrou.
CSopuynzpyfire 3aKoHbI I(T'a. B .rela orlr 3aI(oHbI

np eAcraBn er:r4flM xraccrrec Kofi zuxu?
Kar xaqecrBeHHo, crre1y fl .BOJrHo ft napruHe ll3JrylreHr{.fl , o6rxcuutr
O6rgcuure 3aKoHbr , rrcxoA.q rzs Soptvrynsr 3fiHrureftua"
tlro raxoe KpacHar rpauzqa (f eQ rpercra. llerr,r oupe4eJrf,erc.f, LrrrcJToB

rpanuuuofi .racrorrr? r{ro e:[uger rloJro)KeHr4e rpacuofi rpaHr4rlbr S o:roe rp
t{ro raroe (poroenelreHr rr KaK ero B o JrbTaMn epHar xap aKTepr4 ctlux:a?

aroMa Touncona?llouerr,ry 6rrrra orBeprHyra r\toAeJI

B.rdlr nporr4Bopequs nofi Pesep$op4c'rra nJraHerapHofi uoAerr
B rreM cyrrlHocrb reoprltu M&, upe4lorxelnuofi Eoporra? C$op

rrocrynarbr Eopa. Karonrr H Kr{ reopvr4 Eopa?

o)r(Hbr Mex(Ay sJreKTpOHaMrr, y
3[eKTpI4qeCKI{M IIOJIeM, LI aTOM ?

B .rdi\a 3aKJrroqaercx onrr:r @pa
cAeIIaTr Ha OCHOBaHUV Onrrta?

ra n fepqa, kr KaKLre ocHoBnbre BbrBo

Kaxue KBaHToBbre qrlcJra otfll c o cTorHV e Ir,rlrrcpovacrzqnr?
tleu oupe4eJr-aerc.fl gJreKTpoHHo e Hr4e IBoJrrI boeaHuoro alova?
O6r.f,cHzre rrpoqecc o6pasona sHepreTr.rqecKlrx 3oH B TBepAOM Tene.
Or .rero 3aBVcf,T rxr{pr,rHa pa3 nnofi sourr Ia rrr4cro yponueft e Hefi?
Kar<oea 3oHHarr crpyKTypa npoBo rrKa, rroJrylrp oBoAHLIKa U raSOlarOpa?
O6r-{cHrare MexaHr43M

lonyllpoBoAHrrKoB.
BeHHOrr U npr4MecHoz fr

KaKoe Susrauecxufi cusrcl no
rleu o6rscnrercr pa3ilv:il4e

ypoBHs @eprvru?

rleparypHoft saezcul,rocrr,I gJreK:tpol
MeTaJrJroB r4 rroJrylpoeoguHl:on?

29. O6rgcuure 3aBr{crzMocrb Hns ypoBHx @erpvru r.r KoHrIeHlparIHr4
nocurerefi 3apfl.[a B noJryrrpoBoAH Kax oT TeMrrepaTypbr.

30. O6tscHure $zsuvecxue rpoq , IlpoucxoArlrlne npr4 oopa3oBaHr.ir4 p-n
31. Hapucyfire oHeprerprrrecKrre

32. tlro Ha3brBaercr pankroaKTr4
pa rloaKTneurx?

ro? Kaxue npoqeccrr orFrocrrct

33, Ha qevr ocHoBaH rrpr4Hrlr,rn rJktu M r,r3M epeHr,rfl paArzoaKTuBHof o
Kaxne npn6oprr nplrMeHrrouct erzx qenefi?

34. O6rxcluure ycrpoficrno 14 rrpr4n gertcrnux cr{err{r,rKa f efi repa.
35. C)nuurure npo{eccbr, [porl,cxoA{ B falopa3p.flA rlbrx cqeTrll4Kax.

yueuux?

Apyfl4x

oreronofr

rpKocTrr

14BOpeqaT

3HAI{EHI4E

exra?

aronaa?

yrupyftre

pfleMbrMI4

MO}I(HO

AMOCTI4

ocTlr y

oAa.

B IIEM

K qr4 clry

rr?



36. flepevuclzre (pusHuecrne n
rz 3nrreHprs c BerrIecTBoM.

37. B qeM 3aKJrroqarorcrr rpo
SJTeKTpOHOB Ha gJreKTpOnax ?

38. r{evr o6ycnoueurr rroTepr4

rrofJrorqarorulto cpe4y?
39. rlro upoucxoAr4r rrpu rpoxo
40. Kaxosu oco6eunocrr.r lrpox

qacrurl u p-ull-yueuux,
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