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1. UITJII{ OCBOti, A[{CqI,lItJrI,rHbI
[-{elrro ocBoeHxzs Arlcrlunnr4Hbr <KsaHToBas HKD) firirJrfiercfl o6ecrreqenue 6y4yrqero

cflequaJrr4cra uayunrtfi Susuuecroii 6asoit, wa B srrcrueii TexHr4.LrecKoft ruxole crpoarc.s
ooIrIeHrDKeHepHar H cneqfiaJrbHar [oArorosna. Ilocre
cneqtrSuvecrufi MeroA MbrrrrJreHu.s, Susu.recrcyro

bHc)e rr3yr{euule Qu:lzxu nupa6ar4rnaer

nJloAorBopHbrMr,r tr B ltpyrlrx HayKa.x. Cneqraa.nracrtr, yrrrrBrurze urrapoKoe $u:nxo-uareMarr4r{OcKoe
o6pasonauue, Moryr aaMocro.rrreJrbtlo ocBar4Barb FroBbre FrarrpaBJreHr,u, yclelrrHo paoprarb
B Hprx, JrefKo nepelloAt4Tb OT peIUeHHq OAHTTX K Apyltr{M, HOKarb necran4aprnilre a

uosalnnoii uo6ultuocu4 crreur4airrucios eHeTpaAIIUuoHHbIe n}/Tt t, qrO Oco6eHHo BDr(HO AJr.rr

3ataqn:
. TeopeTr4qecKar rroAfoToBKa

opr{eHTr{poBaTbc.s B [oTOKe
BO3MO)KHOCTb I{CI]OJIb3OBAHH,'I

I{AYqHOI4 H TEXHI4

HTyrrrlplrc, KoTopbr() c'Ka3brBaro.rcs B0cbMa

ycJIOBHflx ycKopeHHoIQr pit3Br{TrUr TeXHrrKz.

c[erlr4€rJr]r3]rpyloTcr ;

r $opurapoBaHlre Hayr{Horo MbIIrIJreHr4r, B

AOCTOBepHOCTLT pe3ynbTaToB, noryqeHHbrx c
MeTOAOB r4CCneA0BaHr4r;

nupa6orna [pueMoB 14 HaBbrx.oB perueHrzfi nou
troMoraroulax cryAeHTaM n 4alr,nefiureM peura.Tb t4

fl;raHupyeulre pe3yJrbrarbr o6yveuua rro A'lrc
JrbraraMa ocBoeHr{q OIIOI

iflolrbrx qrBHqecKI4X rroll B rex ot5laclrx, B Koroprxl oHu

s o6racru 0 rIo3BOJrrrolqar 6y4yrqurr,r 14HrKeHepaM

uudopmaquu u o6ecne.tunalouat HM

IrtpurBaJrbHoro [oHZMaHr4tr rpaHr4r{

Sxoneplan{e,HT'rurbFrbrx Iz;rra nrare naatfl qecKtlx

bIX 3altraq ra3 pa3Hbrx o6lacrefi Qu:lnxu,
bre 3alxa.qu.

aHa:

.rII4He, COOTHeCeHHbTe c nJlal{Upyeunmu

rccft

[pvMeHr{Mocru pa3rt4rrulx cpu:rzuecKux non.arHfi, oHoB, Teopll:il u yMenux olleHr,rBarb crerteHb

o3HaKoMJreHr{e c'ryAeHTOB c coBpeMennofi uayvHofi anraparypofi u nupa6olKa y Hax naHalistx
HaBbIKOB npOBe,4eIHLIJI SKCnepHMeHTaJIbHbIX
ssreuuil r{ orleHrlr norperxHo crr;fi asrrrepenufi 

"

x r,rccle.qcxlar+rzfi pa3JrurrHbrx $uguuqcnnx

) ME CT O A.I,ICU?IilJII,I TIbI c:t'PyKT'y.PIl OIIOI BO
,{vcquuzna <KeaHToBat $usvrca>> orHocr4Tc.s K

6noxa 8.1 ocuosHotft npocfecctroHaltnofi o6pasosart
o6;r3arelrur,rN4 llzcuunJrlrFraM 6asosqfi qacrzr
ruoft npclrpaMMbr. I4syueuue Ar4crIr4nIZHbr

rrpoxoAr4T B TperbeM oeMecrpe, B yue6Hov nnaHe npr4c lroMep Ill,C).09.
.{nx ycnenrHoro ocBoeHtrs, Kypca Qusuxu cryA Heoox.o,{UMO 34arb cJreAyrorur4a pa3Aenbl

ssrcruefi MareMaru KH : {ra$ $ eper+rlr4 zurbHo e r{cr{rzcJreH

rcoMerpr{.{ u lluruei.*tat anre6pa, Pl4tr, Olelrertrrr
llnrerp a-ntuoe ucyr{cJreFrr4e, AHanuruqecKa.fl

nepeMeHHoro, lraQrfepeHrlt4nJrbHbre ypaBHeHurr, 3leu
pHoro aHarrv3%,Oynxquu KoMnJreKcgofo
Teopvr4 Bepo.{rrtc}crefi u waretvtaluueprofi

CTATI{CTI4KI4,

OcsoeHze Arzcrlrznnr{Hsr ueo6:xo21zMo AJr.s tcyqeH
<OcHontt KBaHToBbrx eE,r.II4cJTeHHfi ).

a
J. TIJIAI{I4PYI]Mb TE PE3YJIb TATbI

q K ,qrzclu4rurr4rr I
B rro [(r4crt

Kol Oopr'rupyeMbrx
xounerenunfi

Yponerm ocBoenut
KOMTIETEHIII{I4

bre pe3yJrr,raTbr c'olqeHr4rr rr0 Arrcrlr4rrnr4r{e
:rarur r$o pvrupoBaHrBr rounereHqafi (rtdxas arerr.{

ocBoeHr4jr KoMlereHuur4 )

Qzloco$cxuo touxrltt rr reopuu, csqsanFirre c
crBa oKpyxaroruero N{r4pa, a raxNe rl cBr3b c
rrpr,rHqr4naMil pa3llarur, Qopvynupyelraurrara
HI,ITapHIIM14, (3crecrpeHHblMu z rexHuqed.KI4MI4

6ffioerre cocraelrl rque 3ara!^n: ceorubcnrr
Lrt v avcreMarl{3rrpoBarb prx B paMKax lm6pdnnlrx
tortanrnofi Aef,rejr.bHocrrrr; r[oprraynrap[aarl

Abr K perxeHr4ro 3aAar{ B paMKax Brlr6paHHbrx

Arlfre.flbHocTlt, B ToM rII4cJIe Ha oCHoBe
B r,r MeroAoB pa3nr{HHbrx HayK, pe3yJlbrarQn ras

T4CT'OI{HHKOB.

r{orloJrb3oBaHla_q r.rHA/KTr4BHoro H AeA}lKTailHof o
3aAaal.

bnbre 3aKoHbr npr4pqAbr 14 ocHoBr{bre tfra:u.recrue
uronofi, arotuuofi 4 a4epnofi {ruruxu,

Qrasrvecxue selKoHbr Anr pelxeHr4r npa4rrv$cxux

KOfo [pr4MerHeHar :axoHon $4:

Hacluqsoe
ocBoeHI4e

3naer ocnonnrre
OI]IICAHI,IEM

3AKOHAMII VL

o6uleclreuno-ry
HayKaMr{.

Yveer B

pa3HopoAHbre

BIIAOB II
aJIbTepHaTI4BHbre

o000[IeHII'
ttHr[opuaqtrounrr
BnaAeet nanlr
loAXoAoB K
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Co4epxanure JreKrIHoHHbrx 3aHt
Par4e.n 1. Knanronaff rrpupoAa r{3JryqeHr{fl
Tevra 1. Ternonoe rnJryqeErr{e.

Co4epxauue lelvrbr: PanuoBec,uoe uslyueuue. A6c
Crerfaua-BonbrlMaHa, 3iarou Brana. Pacnpe4eleHr4e gHep

rera. (DopvryJra Ponerr - lxanca. <'Vnsrpa$uoreroBa_f,
xapaKrepe H3nyqeHu.s. roopuyla lflasxa.

T etnra 2. KsauloBas npr4poAa oBe,ra.

Co4epxanze reMbr: Bnerurufi Qoros$Sercr. r

3neprux, r{MrryJrbc, Macca $oroua. YpanneHue 3ftnru,
,{aerenue cBera. 3Q$em Kounrona,

Pas4e,r 2. S.renaerrrst KearrroBofi MexaHrrKr{ ll aroMH(
Terr,ra 1, CrpoeHue aroMa. Teopur Eopa.
Co4epxaune leMEr: Onrru Pe::ep$opaa ro pacces

aroMa Pesep$opaa. Jlznefiqarufi cnexrp aroMa BoAopo,
Onrn @paHr<a u fepqa.

T etta 2. 3leuernrrr xsaHrotBopi MexaHnKkr,
Cogepxaune 'reMbr: lunorega ,4e Bpofinx. Oxc

csoficrs MuKpoqacru tI. I-pannqu npr4Mer{r.rMocrr4
HeonpeAeJressocrefi f'efiseu6epr,a. Boffrosaq $ynnql
ypaBHeHHe I[pe4uurerpa. Vpannenue Lllpe4unrepa
ypaBHeHr,rs lllpe4uHlepa p^nfl qaclnqbr B (noreHurrzur
noreHrrr.ranbnrrfi 6aprepr. Tyuuelr,Hufi sSQenr. Jluuefisu

Terr,ra 3. Conpeureuubre [pe,4craBJreHu.rr o crpoeHr{t
Co4epxanue reMbr: Ypanneuze lllpe4uurepa

op6uralruoe u MafEtHTHoe KrlaHToBbre r{ucJla. Cn
Op6uralrutlfi uorr,renr HMrryJrbcur g,rrexTpoHa. Op6rzral;
lllrepHa u feplaxa. Cnns elercrpoua. ClunoBoe KBaHrol
3JreKTpoHa. Maruurnoe cflr,rHoBoe KBaHToBoe vuclo. flp
aroMe rto cocroqHlIrvr. llepzo4lzrrecKat czcreMa oJreMeHTr

Teua 4. OcHoerr Qra:uxtt Jra3epoB.

Co4epxranue reMbr: llouorqeHae, crroFrraHHc
Kos t[ Ququenrrr 3fi sur r eirlna. Omrurqecxze KBanror]bre re

Pas4e.l 3. Slemenrrr Qn:nrcu rBepAoro reJra

ifi no Ar.rcurlruurle,

{o r{e}pr{oe'lelo. 3axon Klrpxro$a, 3{rou
cneKTpe varryvelr^vs a.6colrorso qepForo
'poQa.) lfuroresa lllaHxa o KBaHTOBoM

cHoBHbre :laKor{br rforos$$erra. Oolosu.
tfrua gtx QoroeQQexra. Onrnrr lle6e,qeea.

iQnanrul

Hrcr o, - qacrurl lBeruecrBoM. flgepnat MoAenb
a. 'Ieopux Eo,4opoAoro4o(iuoro aronta E!pa.

Iepl4MeHTAnr,HOe nOATBep)KAeHVe BOJIHOBbTX

rcraccuqecxoii MoxaHHKlr. CoorHomdnze
s. kr ee clarzcrz.lecKraft cMbrcJr. O6lrree
qnq craquClHaputrX cocToqHr.rfi. PeureHrze
Hoii sMe). Ilpoxoxgeuae qacrlrqbr cx.Aosb
i rapnouu.recxrzii oOrulJrrrrop.
ATOMOB.

IJI' BoAolloAono4O6noro aroMa. IlnanFoe,
Krp aror{a ao4opioga. llpaezno or6[pa.
nrrfi naarnu'rHrrii MoueFrr oJreKTpou4. Ohsn
oe qucJro. Co6crseuHtrfi prarnzrur;rfi uouenr
tuunl llayln. Pacnf,,e4ereHHe 3JreKrpoHqB B

s MeuAereesa.

) )w HH!(yIlr,ipoBaHrroe rr3JryqeHr4e cBpra.



Terrra l. Teopa.r reruroeMKoc:fr.t H
Co4epxcauze reM6r: flpuHqun rorrq4.rrurn

KBaHroBbrx crarr4crr{Kax Bose _ lSfimurefiHa u @eprrrur
3axou flroloura u llrpr. KsaHr.osa.f, reoplrf, re
rerrJroeMKocru [e6ax. @ononrr. parcnpe4eleHr4e gJrer
3lexrpounufi ra:. Bueprur @epnrz. Vponenr (Deprr.ru.

T eva 2. 3onna-s reopu{ TBepr(brx reJr.
Co4epxaHue TeMbr: OneprerrzuecKne 30116r B

ArDJreKTpr4Kt4. Co6clseHHas [poBoAr.rMoclb rroJry
rroJrynpoBoAHrrKoB. I(oHraKr AByx nonynpo*o4""n
llonynponoAHrrKoBbre .ntzoAbr. [eiicinrae cB era Ha

Pasgel 4. Slelreurrr Qu:urcu qApa rl gJreMeHTa
Terr,ra I Arounoe r4po. Oaenra,rrupr",e qacrr.rrlbr.
Co4epNauae r,eMbr: Coc.raB s4pa: nporoHbr r{ Hev flAep.Ilgoronu. Moplelz _r4ep. fl,rnnrr4e o .f,AepHbrx

Cpe4uxr gHepru;r HyKJroHoB v ee 3atfuenMocrb or M
IIo oTHOrleHI4rO K HeKoTOpbIM THfraM pacuaAa.
B sauuolperparrleHr4f, 3JreMeFrrapHbrx rracrr4q. paruoaxn

Co4epxanue [panTuqecmllx
PasAer 1. Knauronas rprpo,qa u3ryqeHnq
Teua I .TenJroBoe r43Jryr{eHpre.
Co4epxauue [pa.KTr4rrecr[x gettlsrafi : n
T eua 2 KsaHroea.f, npupo;ia cBera.
Co4epxaHze np:rxTaqecKrrx :iaHrrrufi: npaxruvec

npaKrzqecKoe 3aH.rrrpre 3 <@oroeQ$ercr. O$$em I(oru
Pa:4e.1 2. g.neuerrru rsarrronoift MexaHrrnu r{ aro
Terraa 1. Crpoerue aroMa, Teopar Eopa.

_ Colep)KaHr,re npaxTr.rqecKpn< sassrufr: npaK.ru
Eopo.

T eva 2. Slevrernsr KBurHToB ofi MexaHuKH"
Co4epxaHu€ rrprglllsqecp?rx sausrufr: r

Mr.rKpoqacrr4q)) ; [paKTrzqecKoe 3aru]rrr.re 6 <Vpanueuue__r
Tenra 3. Conpevreuubre npeAcrzrBJreHu.,r o crpoeHr,rr4

9oa"p*utt"e nparcTzr{ecrl,tx gaH.srafi : npa.Krt4
PasAefl 3. Snevrenrrr Qnsnnu,uapAo.o,"rr"
Tenra 1. Teopua re)rtroeMKogru a gJreKTpon
Co4epxaHze npamr4qeoKlrx 3aurrnfi: upaxrn

rel. @onoubD; rrpaKTur{ecKoe 3aH.,rrue 9 <Olexrpraqecxr4e
Co4epxauue la6oparopnbrx 3aH

Pa:4e.n 1. KeaHronafl rrpfipoAa u3flyrreHns
Tenaa I .Tenlonoe a3Jryr{eHr4e.
CogepxaHue na6oparopurx

Cre$aua - Bonrquaua>.
Tet.rra2 KeaHrosa.B nprnpoAa oBera.

. Coqep)KaHae la6oparopHrrx gausruit:
$oros$Sexra r. BaKlyMH,ui $urosneMeHToB)).

Pa:4el 2. S.netrernu Knarrroeofi uexanurcu H amuuofi
Terraa l. Crpoenue aroMa. Teoplrr Eopa.
CogepNanue la6oparopHbrx 3aHrr,ufi : la6oparop

noreHrlr{ana nos6yx4eur,u aroMa MeroAoM @panxa _ f
Pa:Ae.n 3. O.neuenru {usnrcu rBepAoro reJra
T_eva 2. 3oHna.f, T,eopuf .r.BepAbrx 

TeJr,
Co4epxauue ladoparopHrx eannufi:

3aBACLIMOCTI{ COnpOTVBneHU.g TTOJTyTIF|OBOAHTTKOB) 
;aMnepHbrx xapaKTepr4cTprK TepMorryBcTB,r{TeJrbHbrx con

5. OEPII,3OBATEJIbTI
B npenoAaBaHurzr ArrcqprnJrr,r.rrbr <KeaHToBa,

oopa3oBaTenbHbre TexHo Jrctrr4vt KaK TpaAr4IIr4OHHbre, Ta.K r,I C
MeroAoB o6yveHzr.

Arrzngrre H zHTep,aKTHBHbre MeroArt o6y.reHz_r :

pr4MeHeHl.relvr axrlrdrrux z

TBepALrx reJI.
rrlcrr,rq. Eos,onrl u $epnrr.rourr. floHsrte o
alpaKa. I{,nac,cz qecxas reopa.f, rennoeMx0crr4.
vtKocrr{ SiiurureuHa. l(Baurotas rebpnr

npoBolIr4MC,CTr{ B MeraJrJre no enepqmu.
.rlr4rMoc'rb.

p?rcranJrax. Meranllr, roJrynpoBoAnuyiu u
,AHrrx:oB, flpanaecHar rpoBopaMpcrb

pr!3Jrrrr{Hbr.K rrrrroB (p_n _ uepedoa).

qacTI{r.I

loHu. Ocuon.uue xhparrepucrr,rKrr nyxncjnoa
rax. {es,er{I MAOC r4 sHepfr4jr cBrr3r,t B shpe.
)r(t lrrlcJra.. I{eycrgfiurzBocTb T.sxeJrBrx 4Aep
K;raccuSunarlu.r oJreMerrrapHbrx qacrr4r_1.

r{oorb. -fl4epu;re peAKqr4H.
ufi no Arrcqrr[.[r{He

3an;lrve 1 <f'errloBoe pr3JryqeFrrre)).

Qusulcll

saHflTue4 <ArQu BoAopoAa rro lreoryua

3allr.fl'r'pte 5 <BoJnrosbre cnofictna

3arr"srue 7 <C,rpoeHue aror{a).

TBepAblx 'r'erJr.

3rllrr.srr.re 8 <,:Telnlg.erre c.eoftcrna rqep4Brx
MaIHHTH[rre o.aoficrpa rBepAbrx reJr).

ataHrTwe 2 <OoTousr,

tro Aucqu.[JrrrHe

pa6ora 6-1 <Onpe4eJreHrre

)t pa6ola 6-2 <<llsy*leuze

pra6ora

pHae
HpIII)).

,{aueuae cBeru;

nocrogunpfi

pasuoo6pasHr,te
r{HTepaKTHBHbrx

la6oparop

BHeluHefo

pa6ora 6-lJ <Onpo;(eJreapre pe3or{aHcHofo

6-6 <klzy;tsHue reMneparypudfi
tr>a.6ora 6-7 <<trI:y.reHze BorrbE-

TIIXHOJIOI'MN
3laxa) ucnolrsyktrc.r



neKrlr4oHHo-ceMuHapcKa.f, cr{creMa o6yueanr
3AHATIdflj;

o6yveulre B MaJrrrx rpymrilll (arrnoluenue
uenoaer);
Macrep-KJraccu (4euoHc'rpa.rlntr Ha Jrexr{
pa3II,I tIH bI M reUart4 ) ;
npr4MeHeHlre Mynbrr4MeAza,rexHoJrorufi (
nprdMeHeHr4eM KoMrtrrorepHbrx npeseuraqufi
npoeKropa vJlr KoMflblorepa );
unQopruaqr.roHnro-KoMMyHprKitrlr4oHHbre Tex
rexnoloruft AJr.j{ MoHzropktHtfa rcryqefi ycne

6. OIIEHOIIHbIE CPEIICTB A NIIT'EKY
TIPOMEXYTOI{HOItr NrrNCr

AIICIU,IIJIIIIIb I I,I ytIEEH0 -M
CAMOCTOflTEJIbHO

Sa,Aa Hrls rc peft ruur-rourpcl.lro J\b 1
L Tenaneparypa a6co.rrxlruo rrepHoro rela T: 6000 K.
3Heprerur{ecKaf cBernMocrr a6co.nro,rHo qepHoro rena
l) yrr,rentruurcl n 4 pa:a
2)yeermuvrcr e 16 pas
3)ynenuvurcxz2paza
4) yueururu'rcx n 16 pa:
2. Eclu 4lauo BoJrHr,r, coorBe,rcrByrorla.f, Ma
TeMneparypa a6comorno qepHoro reJra
I) yeeruuunacsu2 pazar
2) yrraeHrrural acs e 4 paza
3)yeenuuunactn4pasa
4) yrraeHuuuJracb B 2 paza
3. Ecnz 3ar{epHeHHyro flnacrr,rHKy, Ha Koropvrc
IrJroIrIaAr,I, TO CBeTOBOe,n:aBneHI,Ie

I ) ocranerc.n HeH3MeHr{r,rM

2)yueHrrurmcxn2puta
3)yneruvurcts2pasa
4. 3nercrpou B aroMe repexoAnr us nos6yx4eHHofo
eHepruefi Eo.llpu sroM tacnycKaero.q r$oroH. Macca zc

Eo-E,

2) c2
.L, - Eo !r_!

3) 'hc q hc

Er-Eo

5. r{acrora tralarculero na $oro:ue,MOHT H3Jryuerrur y
r43MeHurb 3aAepxr,rBarcrqee Ha[p.DreHrre, ecJrz pa6orofi
MoxHo npeue6pevs?
1)yneruvursn2pasa
2) yrr,reururars v 2 pasa

laJ)yBenHr{HTbB\z pa3
la4)yMeHblunrss v" pas

5)ocranaru 6eg zguesenufi
6. np" 3aMeHe oAHolo MeraJrJra

Qoros$Qexra, yMeHbrrr aercfl . pa6ora
Anfl rrepBofo
1) ynenn.rulacl
2) yueurnulacr
3) He u:rr,reurzJracb

7. Ontnrr Crorerosa tro accneAoBaHaro nsazuo4eftcrna.a
1) nosnolunpr onpeAennrb pa3Mepbr f,Apa
2) no4rnep4prJrv KBaHroB'fro [puporty r6JryrreHv,
3) no4rnep4urru HaJru,4ue BoJrHoBbrx cnoficrr y ene

Apyrr{M Anul{a
BbrxoAa AJr.s BTOpO

4) no4rnep4r,rJrr{ flrrrore3y o Ar{cKpe.rHOM cneKTpe gHeprar4

rrl,re reKqrroHrrr,re u .ua6oparopHtre

sx peL6o'r B rpyrnax r.r3 AByx lalu rp€x

3AHflTI/trX npr4HrlprnoB pacqeTa 3aAaF no

JreKqr{onrHbrx H ceMr4HapcKt4x sausiuir c
AeMOHCrparIlaoHHblt( ponr4KoB C rloMqrrlbro

(nplnaeHeHue an$opMatuotrrHbrx
cryAer-[r{)B r4 KoHTpoJtf, suauufi).

KOI]IT POJUI YCIIEBAEMO CTI4.
quu ro II'TOTAM OCBOFIITLTfl

-- -._____-__-lOAI,ITIE CttoE oEE CIIIEqI]HI4E
P,{EOTbI C]TYNEHTOB

TeMnepatypy re4a yMeHbrurzrb s 2 paz,p, ro

r.r3ryrrel:rz{s yMerlbur4racr n 4 pasa,

cBer, 3aMoHr4Tb rla :rellxaltnyro rofi

c eneprueii E1 B ocHOBHoe
ruoro $oronra paBfia

E, i!:p_
5)c
raercrr BilBoe. IJo erollxo pas ny*Ho
gneKrpoHa rc Marepr4iera Soroe4euQura

COCTO{FIIIE C

Hbl, cooltBeTcTByroqas rcpacuoft
MeraJrJra II0 ,cptlBHbHUrO 0 pa60rofi

rpaHr4rle

btrxpaa

r(TpoHolB B erToMax



8.B et|t[erre Kounrona So:roH
l) ur6unaer gneKTpoH c rroBepxHocuu BerrlecrBa
2) nepe4aer oJreKTporry qacrb oHepf:a:a npr yrrpyroM
3) nepe4aer 3neKTpoFry r{acrb oHepfn:arrpv HeynpyroM

9.Onrnu @pauxa z f'epqa no uccneAoBaHlrro oJre
l) noseoluru onpeAeJrr4Tb puBMeprr jrApa
2) no4rnep4raJru KBaHToByro upupoAy rrcnyqeHu,
3) nogrnep4Lrlvr Halruqkre BoJrHoBbrx csoficrs y gJreKrpoH
4) no4rnepaunu rr4[ore3y o AzcKperHoM cneKrpe gHeprr4
10. Hapzcyire crarlr{oHapHr,re op6uru aroMa BoAopoAa
repexoAbr 3JreKrpoHa c o4uofi crar_xr4oHapHofi op6rru
KBaHra gHeprr{r4. B yrrr.rpa{proleronofi o6lacrz cn
arz4ulrofi - cepurc JBalruepa, rr ran$paxpaurofi _
uau6olrruefi .racrore KnaHTa s euAr4lrroit o6lacru
3a4anun x pefiruHr-noHrpo.lro J\b2
I . CraquonapHbrM ypaBHenueu TITFe,qr4Hrcpa Ar.{
ypaBHeHr{e

d2v 2m *--- **Ey = 6
\ d"x h'

V'v* 4( t*--1-- 4-)r,=o
z) h'( 4nes r )'

vrv *r+( , -!:'3.:)* =olx"l 2 |J) \ /

V'V*4u*=o
4) rt'

2. Eum y - $yurcqu.rr HMeer BvA, yl(a3aHnrrfi Ha pr{cyH

LL
-<x<-A,)yqacrKe v - paBHa

1)

V

r. ),r
0va^U

tl

z,/
/J

v
/z

7e
r//a

/J

2)

))

4)

3. B xaxou cJryqae sHeprerr.rqecrufi cnrerrp oJreKTpoHa c sofi?

KHOBEHI4IZT

KHOBEHIZIZ

pa3ptr4ir B napax pTyrtr:

3JreKTpOHOr] r] aroMax
JIacHo MoAeJrn Eopa. Ycloruo u:o6p4:are

a Apyryrc, coflpoBe)r(AaFolrluecr zslyvefizena
9rr,r [epexol,br Aaror oeprdro JlafiNraHa, s

llaueua.Karofi nepexoA coorBercTByer

B BoAopo,AonoAo$uou aroMe ssrseffcs

ro Bepo.rtrHocru o6Hapy)Kr4rb eler<l:poit



1) onex:rpoH B rroreHrlzaJmnofi .srue mlrpuuoft l0-l0lr
2) snerrpon B aroMe
3) elexrpon B MoJreKyne BoAopoAa
4) ceo6o4ntrfi eaexrpoH

4.MaxcuuanbHoe 3HaqeHHe rpoerur.irr4 MoMeHTa vMrryJr
HarrpaBneHl4e BHeIrrHef 0 Marr{trTHof o noJrrr paBHo

Drt
D zfi

,3rt
+

4\ 4n

5. C rolrxo pa3rl4rlHbrx r:ocroqHl4fi Moxer raMerr) 3neKTp o
1) 1s

2) 48
3) 32
4) s4

6. Onpe4elrrrb aroM, y Koroporo B ocHoBHoM
pacnoJro)KeHu 7 elexrpouon.
l) cl
2) Ge
3) Br
4) Ti

7, Cpela Ha3brBaerc.[ arcrreHofi, ecJrrr oHa
1) naAaroqee Ha Hee rz3JryqeHrre
2) rlaAaloqee Ha Hee rrcnyrreHr,re
3) a Hee Ia3rry,{eHue

8. Cprcreua HaKaqKa Jrasepa no3BoJr.rrer
1) cos4arr rrHBepcHyro HaceJreHHocrb B aKTtrBHofi cpe4e
2 ) nrrsnarr Bbrrry)KAeH HOe rcJryqeHue $orouoo
3 ) o6ecneur.rrb BbrcoKyro KorepeHTuoc)Tb Jra3epHoro

9.Paccnrorpr.rM ABa KBaH.foBbrx cocrorHus, B Koropbrx Ha)
rIpI4qeM Ez>Et, Cucreua 6yger FraxoAr4Tbc.s B cocrorH
aroMoB l[ c eueprueia il 6y7er
l) panHo qHcny aroMoB jV2 c eHepDteili Ezi
2) nreurure, uenr N2;
3) 6onrue, qenr Nz.

1 0. flpuHqun flay tu cr paBeArrr.rB
1) grr Bcex roxAecrBeHr{brx qacrrrnr KBaHToBoM
2) gM crzcreMbr ro)KAecr.BeHurlx 6osoHoB
3) 4n.r cacreMbr ro)KAecr,BeHHrx $epuuouon

3a4anun n pefi ruHr-rcoHrpo.rrro .l{b3
|. fittx HyKJroHoB BepHr,rMr4 .sBr.sroro.f, oJreAyprque

1) nporou o6la4aer 3ap.sAoM, panuuy 9+
2) cnnu uefirpoua MeHbure crulanporoHa
3 ) rraacCu HyKnoHOB npaKTHqecKrr O,Ar.rllaKoBbr

2.Hev MeHbrrre DHeprr4f, ilBf,3kr trApa, TrlM
1) 6ontrue y Hero 4e$err: uacc
2) uerrluryro pa6ory Hy)rffio coBeprrr.rlb, qro6rr pa3Aenr4Tb
3) 6ontrue gHeprupr BbrAeJrr4Tcf, rrpu pacrraAe 3Toro .,rApa Ha
4) rlenuue ero gHepru;r noKos

SJreKTpoHa, rraxoA.strlerocr e f-cocroaHzg,

c IJIaBH;IM KB,aHToBE,IM qucJIoM n: 42

a 3anonneur,r K. -oJroprusN

crrcreMa aroMoB, c gHeprlrrMt4 Et i Ez,
c r4HBepcHofi nacp,nesuocrbro, ecra qdcno

C,VCTEMIil

flApo Ha OTAeJrbrl[ile Hyr0roHbr
bHbrr3 FTKIOHEI

L,M - pJroe



)) MeHbrue 3Heprnu BbrAeJrrrrcr B peilKur.M TepMOf,AepHo

3. Ilplr o-pacnaAe
l) sapr4 flApa He u3Menrrircr, Macca JrApa yMeHr,rraerc,
2) zaptg.rApa yMeHbilrarerc.f, ua2e, Macca trApa yMeHbu
3) sapx4 sApa yMeHburarerc.fl Ha2e:, Macca.rrApa He MeHs
4) zaprysApa yMeHbruaerc{ sa 4e, vacca flApayMeHbrx

4. Karcas Aonr paAr4oaxTr4BHbrx aroMon ocTaHerc, r
AByM nepraoAaM noJrypeLcnaAa?
1) s0%
2) 67%
3)33%
4) 7s%
s)2s%

5. Cxolrno o- Lt B- paonaAoB AoJrxGo lpousofirz,

npeBparr4Jrc s e crafuutbHrrfi ugoron ErHOMyra '"PrBi ,
l)8au4B
2)9 uu3p
3)6on5B
4)7 un3 B

tl ru
6.,f,apo a":o:ra | -' 3axBarrrJro 0 -qacruuv
o6pasoralocr?

l7p
l)e'

17n
rt8"

16r-
l) 9'

16n
4)8"
tlw

5)t
9

1. fllpo 6epwtnux 4Bc7 , rrrilorlr
npra gToM ntr6pactnaercx?
1)p
2)n
3)a
qe
5) ucnycnaerc" T -*"aar

,qefirpoH

u -)e .tv"+v,,
E. Pearqur ' c I ne ntoNer nnrnv3+a
l) cnunonoro MoMeHTa zMnyJrbca
2) nenrouuofo 3aprAa
3 ) enexrpuuecKoro 3apflI\a

9, 3axoHorvr coxpaHeHus sneKTpuqecKoro 3ap.flAa

,rF +e- +ve+v,u
r)

2)n+P-+e- +v"

n,/7*V^-+ D+e+
)) Y r

cI,IHre3a 3r'orro rrApa c Apyrr{Mr.r fll\pal/lLr

4 a"e.u.

ua4 a.e.w.

sa2 a.e.tur.

uanureftcl {{epe3 r4HTepBrIJr BpeMeHI/r? btupaH

uecra6purHrdi fi:loron

Ltc[ycrr{Jro rrpororl.

)4t ,

aMel )ul rvtn 
'c)ts' Am

.flgpo xaxoro 3irreMgHTa
(:,4

lu 1op
B rllpo 6opa 5 '' . Kunu, qacTr4rIa

rxeHI4rI 3alKOtHa goxpalleHr{t

peaKr{zt



n,,vrln+ P+ P+)

10, I4s npr{BeAeHHbrx cxeM BauMorrpeBparqeuuft qacrl,rr{
0

D7T-+y+y
n,, P)n+e +v

-.n + -
3),f(" -)7f ' +17

+qe +e -)y+7,

l. Teruonoe r,tsJryqeHue. PereHosecuo€ H3flyqggss.
2. A6colrorno qepHoe relo. 3alcos Kupxro$a, 3
3. Pacnpe4eneHxre gHepnrr4 r] crreKrpe

Ynrrpa$raoJreroBa{ Karacrpo0a.
4. ItsaHrosas lr{trrore3a rz $oprvryla fllanxa
5. Bserunprft Qoloenenrpu.rec.rcuii eQQenr ra ero
6. 3$r[exr Korunrona z ero reopu.f,.
7. Mogelr aroMa Pesep$op4a. flocrynarsr liopa.
B, furoresa Ae Dpofinr. Sncneprzlreura-rr

MUKpOrracTr4rl,

9. Coorsonenae HeonpeAeleunocrefi.
10, Bornoea.r Qyrrrqur, ee cnoficrnam cruryteruuec
I 1. Hecraqr{oHapHoe ypaBHeHrre [Ipe4unrepa.
12. CrauvoHapHoe ypaBHeHHe lllpe4znrepa.
13. Vacruqa B rroleHur4anrnoft sue.
14, flpoxox4eHrde rracrr{qbi qeFres norenuuamtsufi
15. Ksanroesrfi rapuouaqecruii ocqvnrslop.
16, Ypanneuue IJlpe4uHrepa AJrfl oJreKrpoHa B

MAIHI4THOE KBAHTOBbIO \II'CIA,
17. KsaHroBaHlre oHeprr4r.r SJreKTpoHa B aroMe

o16opa.
18. Op6uranr,nlrfi u nrarnnruuii MoMeHr
19. Co6crsennrrfi MexaHur{ecKufi vrouenr unnrr\u

MOMeHT SneI(TpOHa. cnzHosoe 14 MaIIII4THOe Cnr{HOr}Oe

20. flpunqun 3arrpera llaynu. flepuo4uvecxar
21 . flouoqeHue, onoHTaHH oe Lr prn1yr+rpoBar{Hoe

22. IIasept r. llpuHqun Aeircrnus,na3epoB.
23 . KnaccetqecKurr reopr4r retlJroeMKocru. 3anoH
24. KsaHroBa.rr reopu.s lenJroeM Koc.ra 3fi Hrurefi na.
25. Teopua rerrJroeMxocru [e,6ew, Oonosrr.
26. BosoHlr r,r cpeprr,ruoHu. llc,nsrr4e o

{upana.
27. SuepreruvecKrde 3oHbr B Kprrcrannax.
28. PacnpeAeJreHrurr3 gneKTpoHon no oHepreruqec

MeTaJrJrbI, noJrynpoBoAHvlKu Vr AI{3IIeKIpLIKLI.
29. Co6crseHHa{ u [pr4MecHar rpoBoAr4Mocrxr
30. 3nerrponpoBoAHoc.rb rBepAbrx reJr, Teu

MeraJrJroB r{ [oJrynp oB{]AHHKoB. Ypon,eHt @eprvrz.
3 l. P-n nepexoA. flonynponoAH.r{KoBbre Ar{oAbr.
32. Xaparcepucrr.rKr{ aroMHofo rgpa. Mo4elu
33. 3axonu paAr.ro:rKrr4BHorc pacrraAa. AntSa-, 6era
34. 9-leptte peaKrIura v 3aKoHbtr coxpaHeHr.rr. Pear<

35. Pearqu.rr cuH're3a aroMHbtrx t4ep, llpo6neMa yn
36. Buarr nsautro4eficrsuir u ruraccu$uxarlrxr oJre

37. Meroau perudrpaquv oJreMeHrapHbrx .racr.uq. K
38. {acraubr H a}rr'}rqacrurlbr. HefirpzHo. Knapru,

t lulrflt\t4u cooTBercrBveT

paKTepr4c'ru Kr.x rerrJroBoro v3nyqeH4.rr.
Cre$aua-ErlJlbrlM€[Ha r4 3aKoH Bmna.
qepHoro lela. @opnryla Psle.r-fixr4nca,

Ooror+n.

ToM BoAOpo,Aa..

noATBepr(n,eH4o BoJTHoBbIX ceoficrs

Ti CMbICJI.

BollopoAa. Il'.lanHcle, op6zralrude z

Cnexrp aToMa BoAopoAa. IiIpaEuno

3JreKrpoHa (cruEn) CnuHosrlft rrnaluuTnufi
r{TcrBbre rilrcJra. Onrir lllrepua u feplpxa.

gJreMeH'roB Meu.leleeua.
qeHue. ItoeQQuqiieurrr 3fiHrureftua.

osra a llrz.

C'TATI{CTI4KA}I

3oHaM.

Eose-3fiHrrreitsa a Oepnau-

R,-n;lcou$lrrar1r4fl rBepAsrx rerJ ua

IIKOP,.

3aBr{(lpiluoc,l'b sJreKTponpoBoAHocrr4

.a4pa. Mac,ca r{ gFrepn4r cB{3t4
pI |aMMa-Ir3.tr)'qeHI4g.

fl. AgreHr4ir.n4ep. I{etna.r
BJrr.eMbrx lteprvrorrAepHbrx

x q,acTlru.

peaKllr4jr AeJIeHr4.fl .

peaKrlr{H.

M]ar{ecKl,le JIyqU.



peKoMeHIOBaHHofi nr{reparypbr.

ocyuIecTBJIrTbC.rr Ha JreKIIr{rx, ceMHHapax, nr)a
KoHcynbrarlusx. KaK cpoprvra opr.aHr.Barlr4u yve6noro
npeAcraBn.rrer co6ofi rleJreHa npaBner{Hyro crrcreM
ocyuecrBnrreMyro BHQ ary 4krTopvr4.

3arrllrrbr la6oparopulx pa6or no AuorlurnrrHe, rrpur Bbrrl

l: Kanoe H3nyqeHr4e Ha3brBaercrr re[JroBbrM, t4
r<axux) BprAoB usttyuevut?

2. lafire olpeAeJreHr.rrr ocHoBr{brx xapaKrepucruK
a6colrorno vepnuu?

3, C$opnrynupyii.re sanon Kupxrotfa.

Kpr4Bbre pacnpeAeneHnfl B 3aBvrcr4Mroc,rrz or 4luur,r (uru
5, C$opnaylupyiire saxoHtr C.re(rana - Eonrqua

9. B .{ela cocrol4T rBJreHVe. HasbrBaeMoe
10. C$oprrnylupyilre sarcourr cporoe$Sercra. B

ruraccr4qecKofi $uazrra?

qacroru? r{lo nru.f,er Ha rroJro)KeHae rcpacuofi rpanuqtr d14. r{ro rarcoe So:rosleuenr n KaKoBa ero BoJrbraM

16. B qetr nporrrBopequ.s npeAJroxeHnofi

18. Cnercrpu aroNroB. ClexrpalrHbre cepr.ru aroMa
19. Kaxze rvnbr coyAapeuvir Bo:JMoxHbr Me)KAy

fIoJIeM, U arolrauu?
20. B qdrr,r 3aKJrroqaercrr oflErr OpaHxa u feprqa, z

ocHoBaHHV Onrna?

23. O6tqcHrare npoqecc o6panonaHul eHe

25. Karosa 3oHFlfarr crpyKTypa rTpoBoAHrrKa,
26. O6rgcuprre MexaHrr3M co6crseuHoit u lpu

nonynpoBoAnzKos?
29. O6r.scuure 3aBucr4Mocrb noroxeHnfl

n3yrreHru Ar4cur{[JrlrHbr no reMe npofi4euuofi lerqr
Ocnonuofi Sopnrofi caMocroflrenruofi pa6orsr cry

nocurelefi sap fl Aa B rroJT\/rrpoB oAHr4Ka K or reMneparypbr.
30. O6tqcuure fiusuuecxae lrpoueccbr, rrpoucxoA,r
3 1. Hapracyfire 3HepferraqecKae 3oHbr s o6racrz

qeficrnue BHerxHero 3JrellrplrqecKoro rroJrr Ha p-n nepex(
32. 9ro uagrBaorctx plgl4gsKrultHocrbro? Karlae n

npr4oopbr rrpuMeHrrorc:q Ars, euEx Uelefi?

CaMocro'srer n pa6ora
BbINOJIH'ETO,'I HAcTyAeHTa r[0 At4crlunJrr4He

l. AyAnropua{ calrocroqreJrbHar pa6ora
na6oparopubrx r,r flparcT,Hqecr(r4x 3 aHrrrtrrx nprd pell]eH]rrr

2. BueayAraropHa.f, caMoc.rof,TeJrbHafl

7. 3anuruure Sopttryry lllaHr<ra u rroflcHaTe cyrb
8. Kaxoe v3 TeJI, qepHoe HJIr4 H:eqepHoe, lrMeer 81

17. B qeu cyrqHocrb reopr4u a.ToMa, rrpeAnojxeHHo
Kaxosbr HeAocrarKr{ reoprra liopa?

BbrnoJrHirercq oryAeHToM npn yuy6neiruonr
rrppr noAro'[oBKe r( la6opa.ropHrnvr pa6pranr.

sBJr.rrercrr r43yqeHue r(oHcrre(.-ra lel|qufi,

CaMocro.f,reJrbr{af, pa6ora 3aBepuraer 3a;laqu Apryfr,rx ErLrlIc,B yudcinoro npoqecca Il ugxe.r
)Kr.x 3ar{.qTtt.f,x, Ia6opa'ropuux sanxfurx,

u,ecca caMocro.{re.[bHa.s pa6ora cryAeHroB
yro Ae.rrreJrbHoct.b uo npuo6pereHrdro suQuuit,

Itonrpolr BbItro,IIHeHr4Jr caMOcrotrelruofi ocyqe(lTBJl:qerc{ B xo,Ae BbrrrornenlLs u
He flvrw np aK.Trr qe cK v' x z aaauui1 n a sxs aradHe,

Bon
M oHo olJrur{ae'rcfl ,or llpyrurx (nepqvaogure

nJr oB oro Hi:t r.y LI9HU 
9;, . Kaxoe TeI o Ha3r,rB 4eTc.s

4. Kanofi BprA HMeer pacnpeA,eJreHae oHeprrrx B c aocoJrrcrr{o qepHoro rena? Hapacyiire
) BorrHbr Arq Apyx reMrreparyp (T2>f 1).

6. 3aluruare Sop,'lyrry Pere.s - ftxuuca u rorc

3Tr4 3aKo Hbr rrpoTr4Bropeqar npeAOTaBJreHurM

1 1. Kar rcaqecrBetr{Ho, cne1yx nrorHosofi Kaprr4He
12. O6rscuare 3aKoHbr $oros{lSexra, vrcxo1fi Lr3

yqeHu.tr, o6tgcHurd $oroe$$exr?
)MyJrbr Siiuulreiinaf

13. 9ro raxoe KpercHa.fl rpaHarla SorosQ$exra. OlpeAen.fleT0t r{UCJIOBOe 3Har{eHHe rpaHZ.iuOfi

15. floverr,ry 6rlla orneprHyra MoAelr aroua'Iolr lg'a?

xap:]K'r'epucr4wa?

Egpu

rrJraHe)Ta.p.r{o ft troAenn arova?
Bopou? C$opuy"riupyfire nocrylaru

aMrr, ycKopreMbilvru SJreKTpHqecKuM

I4e ocHoBH.bre BblrloAbr Mo)r(Ho

21. Karue KBaHTotBbre qvrcraonr4cbrBarcT cocrorHrre tlrtpouacTzqlr?
22. I{erra onpe4eJrqerc.fl gneKrpoaHoe cocro.flHlre r'tpoBaHHoro aroua?

3.OH B TBOF}A()M TEJIE.
24. Or qero 3aBzcrrr rrrr4pr4Hzr pzBperxeHHofi gouu lz HcJro yporlHeiin ueft'/

unavr ur3oltflropa?
rrpoBoAr.t MOCTU nolylpoBoAHuKoB.

cAenart Ha

27. Kaxos $rzsuuecrzfi cMbrcJr rroFrqrlrr vposHg Oe
28. qeM o6r.flcHrrercq pa3nuvve reMnep iypnon za I\4CTUL]IIJIOB Z

0so6oAtrrrtx

ooc'rpr.{T

crfl\4ocrr,r sJrex.TponpoBoAHocrr4 y

Hr Oepnru v Ko1rrleHTpaqua

e rpu oopa3crsdHvLt[ p-n ilepexoAa.
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8. MATEPIIAJIITHIo-TEXHItIE CKo
llt peatusarJnw Aassofi Ar{ctlr4rrJraHbr r4Me

zausluil JlexquouHue ay,qzTopnrr ocHarleHbr noc
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