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1. UEJII4 OCBOE AI,ICUHIIJII,IHIbI
I{emro ocBoeHlrrr Ar4crlurrJrr{Hrr <OcHosbr KBa

c[eqr4aJrLrcra Hayurroft Qzsuuecxofi 6asofi, Ha
oouler{DKeHepHa.q I4 cneul,raJrblrar roArorosxa. Iocr
cnequQzvecxzfi MeroA MbrrrrJreHprr, $raszvecxyro
[noAorBopHbrMu 14 B ApyrHX Hayx:ax. Cnequa-rrucru,

ii Qusraxu> flBrs,ercfl o6ecneqeuue 6y4yrqero
s sltculei{ 'rexHl4r{ecKofr lrr<r>le croonrc.g

. TeopeTr{qeoKa.fl rroAfoToBKa
opr{eHTr{poBaTbcq B troToKe
BO3MO}I(HOCTb \IC IIOJIb3OBAHPI'

c[equaJIv3rrpyroTc{;

o0pa3 oBaHIre, MoIyT 0aMocTo.rrTeJIbHO OCBar4BaTb HOB
B Htrx, JrefKo nepe,xoAprTb crT perxeHz, oAHr4X
HerpaAl.IquoHHbre rrylu, qro oco6euHo Balr(Ho ,rIJu
ycroBr,r.sx ycKopeHHof o pa3Br4TH.j[ TeXHr,rK]r.
3aaaqu:

bnro() H3yr{eHue Suszr<u nr,lpp6arr,maer
r4wTyrtuprKJ, KOTOpbre oKa3brBaroTcr EecbMa

LrBrupre uzpoKoe $uszxo-ualeMarr4+ecKoe
TexHr4qec Kr{e Ha.npar}JreHair, ycleruuo paQorart

K l(pyfr4M, prcKarb HecTar{Aaprr{bre 14

uonalruclft uo6nltuocrv c\errkralubros n

no3BoJlrrcular 6y4yrquu nuxefiepavr
aHSop,uslqsu r.r o6ecuequBaroruaq HM

npaHrlr{noB u rex oblacl.ax, B I(oropbrx oHIz

llpaBr{.IrbHOfo rroHHMal{ur fpaHHu
Hoe, r'eopufi tr yMeHlrrr olleHr4Barb c,rJeneHb
3KcnepI4M eHTuuIb,HbIX urvl ]|'/.ar eMarHqecKVX

brx 3anaq Lr3 piiBHrlrx o6,rac'refi Q4suxu,
3a,Aaqt4.

HaqZUIbHLIX

Szszqpcxrrx

s o6racru $z
uayvuofi r.{ rexH
HOBbrx Qnsauec

r Qoprr,rupoBaHpre HayqHofo MbrrrlJreHnr, B

[pl4MeHl,rMocrrz pa3JrrrqHrx $uszuecK]rx no H.srufi ,

AOCTOBepHOCTU pe3yrbTaToB, rroJryqeHHbrx c
MeTOAOB I{CCneAOBaHLU;

errpa6orxa rrpueMoB rr HaBbrKorr peruenufi rcoH
[oMorarorqtrx c:ryAeHTaM r 2lalrneftrueM perxarb 14

HccJre,r{oBaHufi pa:llnrurrx

2. MECTO NUCUpIilJII,IHbI CTPYKT'Y'PE OTIOII BO
.{ucqauuua <<C)cuoebr reaHloeoft $uszxa> vrr c fl K oos3are.[bHblM AHcrIr4rrJII,I]JaM 6 ago sofiqacru 6lora 8,1 ocuoBnofi npo{recrouoHnrbHofi odpa^ao ruoft ryrorpaMMr,r. Ll:yveuue AuordarlnnHbr

rrpoxoAr.rr B TperbeM ceMecrpe. B yve6uona ruraHe npuc FIoMep lSlL.O.09.

HeooxOAlaMO 3r{aTb cJreAyrorlr4e pa3Aenbr
Iilurerpam'no e Hcr] rr cJIeH ue, AHalurr4r{ecKat

reoMerpr4.r{ u lulaei+tits alre6pa, pr4u, Oleuenrlr atfiuTnga, oynxquu KCTMIIJTeKoHOfo
rrepeMeHHoro, [urf$epeHrl[zrlrbHbre ypaBHeHr,u, Ole TeopI4I4 B(3pOqTHocTeii u uaretralzqecrofi
CTATUCTIIKI/I.

Ocsoeuze AvculrnJrrzHtr Heodxo,ArrMo AJu a3 Hs cneAyroqrrx Ar4crlunnzH yue6uoro n[aua:
<OcHosbr rsaHrosoft gneKTpoHr,rKu>>, <KnauroBaq M vr.:a v cTat'Lr{lrlrqec;r<al $zsnxa)), (Jla3eipHbre
ri3MepeHl4.s )), <JIa: epuax rexHI,IKa)), << O cHosbr KB aHToBbrx nrrqncleuzfi>,, < Muxpoorrlura ra $oroHzrfu,3. TIJIAHUPYEMbII: PE3YJIbTATbI EyrI[]FIpuI IIO,{I4CUI,IIIJII4HE

fllauapyelrue pe3ynbrarr,r o6yveuu_a ro 1\rc vIHe, eoorF{ecer{Hbre c [naH]rpyeMtrrurz
'JrbraraMa ocBoeHrrr OilOfI

b1e pe3yJrbralrr o6yur:ttzx no Aucrlr4r-uzHe
erarrr SoprulrzpoBaHrrtr non,trrereuqnit (noxa:arelu

OCBOCIII4]JI I(OMNETEI HUI4I4

Qznoco$cxuei>unws w 6p"r4 cnis"ttrr" c
TBa OKp'yxarouero Mvpa, a TaKXe IrX CB.{3b C

lpr.rHur.rlaM?r pa3avrrutr, Qoprrlynupyduunru
I4f'apHbIMlI, eC'reCTBeHI{bIMI4 14 t.eXHIIrIeeKlIMrlI

6agosrre 0ocrzrBJurrourr4e 3arariu; coorilocurr
rrutr u cvc"reMa'u43r4porlarb rrx B paMKilx us6p4uulrx

AerreflbHocrr4; Qopuyllzpoaarr
K peruerir4ro :taAar{ E paMKax rrr6p4Hutrx

suofr AelrelbHocrltt, B ToM iIIrcJIe Ha OcHoBe
B 14 MercrAOB pa3JrrrrrHlrx rrayx, pesyliTa.rOB r43

llclfortH HK0B.

u u:crroJrb3oBaH[fl nlJ[yKT?rrrHoro z AeAyxrupHoro
uro 3aAaq.

brnre 3aKoHbr rrplrpollbr 14 ocHoBHbre rblr:uqgcxue
ii, a'rounoft ra x4epnofi Qn:raxn; ocHoBHr,re

o3HaKoMJreHae cryAeHToB c coBpeMeunofi na annaparypofi u nr4ra6orxa y Hlr)(
HaBbrKoB npoBeAeHr4.s gKCUeprrMeHTzrJrbHbrx

xs reHuir u orleHKrl norp erxHocreft zslrepenufi .

{n.r ycnelrHotro ocBoeHr4rr Kypca $asuxu cry
erlcruefi MareMarvKH: [zS$epenqrdzulbHoe rrcqvcJre]
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KsaHrosa.s [prlpoAa rtsJry {eHrul 81 30,8"6yo

xonrporl Nsl

xoHrporc J),1s2

3xsarraeu (27u)

3leueurrr r<nanrclsofi MexaHr{Kr{ 14

16 / 44,4yo

3leueHrrr Quszru rnep4oro r.ena
8 /36,4%

3reuenrrr Qasuxlr f,Apa u

Haru,rne B ilrrcu?llJlr4le XII/Kp
tr4roro no Ar.{cutrrrJrr4He

rfzsuvecrr.te 3aKoHEr AJrr perxeHr4Jr npaxrnuecra^
na:epuofr Tex.Hlt{I(}4 LI Jril3ep}Ibrx rexHo.norufi .

t,r rrpaKTrr{e{]Koro lplueHeHurr 3axo]{oB Qraslrxu an{
Jra3epHbrx yrSTaHOBCrK, KOMrureKcoB, CUCirepr 14

rufi.

ocHoBbt 14 rrpl4Hut4rrt,t QyurcrlrzouupoBaHr.{,
HTOBErX reHeparopoB; npe.n,e.,-rbrrbre ycloBrl,s |IpIr

oro SKcrreprrMeHTa.

Ha OCHOB_RLIX I/t3MepI4TenEIIbD(, OlTr{qeCKI4X
BJIf'Ib CXCMbI TJI' NPOTBEACHH,'I 3KCrIEPUMEHTAJI-bHbIX
o6pra6arurnarr, aHaJrrr3r4poBarb, npeAcraBIflrb r4

4. OE:bEM I,I
AOeMKOCTb AI{CI+{[rrHHbI cocTaBJrrIeT

CTPY PA Ar4CtIlIrrJrtIHbr
5 180 qrlcos,

Cogepxanue JreKrIr{oHHbrx 3arl IIO AIICqI,|IIJTHIIE

Tarbr 3Kcnepa\4eHT€urbHbrx zccre.qosaHufi .

r4 Bhrflorr{er{]4rr r43MepeHzii, o6pa6or(r4 AaHHr,rx
ufi, uorry.reutrur pe3.yJrbraron a:veppurafi a

@opprdr

reKynleIo
Korlrpo+.rr

yclenaeuQcru,

0opu4
qpoMexyroqHo

vt

. ar"recrarlrr
(no ceu,ecntpau)

r{epFtoe reJro. 3aKoH Kzpxro$a. 3axou

Par4el 1. KnaH.ronafl rrpupoAa fi3ryqeHIlfl
Tenaa l. Tenrloeoe H3ryqeHr.re.

_ Colep)r€Hr4e reMbr: pasHoBecuoe usnyveuze, A(
CreSana-BonbrlMaHa. 3,aron Bzsal. p,acrrpe4eleHr4e gHe
rera, (Doprvryla Pslel - [xzuca. <VmrpaQzoJreroBa,
xapaKrepe rrnyrreHr4s. Oopuyla flnauna.

Teva2. KsaHronaq rpupoAa cBera.

- Co4ep)KaHr4e TeMbr: Bnensafi $oroe$$em.
Sueprux, HMrryJrbc, Macca cforona. Vparueuze OfiH
.{aueHue cBera. 3S$ellr Kounroua.

B cneKTpe tasJryqerrr4Jr a6colrorHo qeDHoro
,crpo$u" I'vnorega fllaHxa o rcsaHioBona

HOBHbIC 3aKoHbr Soroecpserra, @oroHlr.
$oloe$$exra. Onrnn Jle6e4pna.ATA



Pargel 2. 9.neuerrrrr xnanrornfi Mexlurrnu r{
Terr.ra L Crpoeuue aroMa. Teopzr Eopa.
CogepxaHue reMbr: Onsn' pesep$op4a uo

aroMa PesepQopaa. Jftanefiqaruii cnerrp aroMa
Ourn @pauxa u lepqar.

T ewa 2. Sleuerrrrr xBaHrosofi MexaHHKrr.
Co4epxaHae reMbr: funoresa ge Bpofirr. Or

csoficrs Mr,rKpoqacrtrrl. fpanuqsr nprdMeHuMocrr4
HeorrpeAeJreunocrefi Jfefisen6epra. Bonnosa.s $ynx
ypaBHeHr,re lllpe4unrepa. VpaeneHue Illpe4uurepa
ypaBHeHr4.rr lllpe4aurerpa AIrfl qacrfiubr B
roreHrlr.raJrbuufi 6aplep. TyHnelr,Hr,rfi sQ$enr.

Terrla 3. ConpeueuHbre npeAcranJreHrr;{ o crpoeHt
Co4epxanue reMbr: Vpenueuue lUpe4ranrepa

opor4TanbHoe I{ MafH}rTHOe KBaTITOBbIe q]clcfta.
Op6uralrutlfi uouenl r{MrryJrbca elemrpoua. Op6
Illrepna u feplaxa. (JnzH elexrpoHa. CnusoBoe KBi
gJreKTpoHa. MargrzrHoe crII4HoBoe KBar{Totsoe qacJro.
aroMe [o cocroflHr4su. lleplro4uqecKafl czcreMa oJreM

Terr,ra 4. OcHosrr Sl.rsvxz na3epon.
Co4epxauae reMrr: llorlorqenrae, cror{TaH

Koe$$zqneurtr 3fi H unefiua, OnuE.recxne KBaHToBbre
Pasge;l 3. S.reueurrr Qu:urcn rBepAoro reJra
Tervra l. Teopu.r rerrJroeMKocra r4 gJreKTporruoB(

Co4epxanae reM6r: flplrnqun rolr(AecrBeFr
KBaHToBbrx crarr4cruxa< Boge _ !)fisurrefina u @epnau _
3aHoH [rolonra u ]flra. Knanroeafl Teopus rerr.r,
TeruroeMKoctu !e6ax. rDononrr. pacnpe4eneHrre gJreKTI
SrexrponHsrfi ras. 3Heprux @epuu. vponeur @epruu. i

T ev.a 2. 3onnafl reopur rBepAbrx reJr.
Co4epxanze ,reMbr: 3Hepre.ruuecKae 3oHbr B

ArDneKTpHKr4. Co6cr;eunar [poBoAr4Mocrb rroJry
noJrynpoBoAHr{KoB. Konrar.r AByK rroJryrrpoBoAHan
I lolynponoAHt4KoBbre AaoAbr, [efi crnne cBera Ha

Pasge.n 4. Sleuenrul Susurcll flApa ll 3JreMeHT,
Terrra I ArouHoe r4po. SleueHrapHbre qacrr4ubr.
Co4ep>ranne revrbr: Cocran flApa: lporoHbr H He

H qAep. I4sorontl. MoAelrE r4ep. Iloulrr4e o .,rAepHbrx
Cpe4urr gHeprvr rryxJroHoB lr ee 3aBuctaMocrb or Mac(
IIo oTHorrreHrrro K HeKOTOpbTM THnaM pacrraAa.
BsaulronpenpanleHr,r{ gJneMeHTapHrbrx qacrr4rl. pa4r.roanu

Co4epxanue lpanT[rrecKr{x 3aH
Pas4e.t 1. Knanlonaq [pupoAa H3JryqeH[fl
Telra 1 .T'euoBoe r.r3JryqeHne.

Co4epNaurae rlpaKTur{ecxIlx saH.flrr.,rfi : npaKTr,rqec
Tetra2 KsaHrosa.s rprzpoAa cBera.
Co4epxauue fipzrrTr,rqecKm( 3arurrufi: lpaxrzuec

npaKrzr{ecKoe 3aH.rrrve 3 <Oo,roe$$er<r. DQSexr Konanro
PasAer 2. Sleuerrrsl xeaHroBoii MexaHrrKrr H
Tenra L Crpoenzrl aroMa. Teopur Eopa,
co4epxaHze rrpaKTaqeoKlrx 3aH.sTr,rfi: lpanrvuec

Eopu.
T etv:n 2, SleueHru Keanrosofi MexaHaKH.
Co4epxauae lpaKT]rrrecKzrx zausruit: npa

Mr4KpOqacTHqu npaKTHrrecKoe 3aH.sTA,e 6 <vpanueuue lil
Tenaa 3. Conpenaeunbre rrpeAcrztBJreHur o crpoeHr.ru
Co4eprxanue [parcrr{trecxux garlsrufi : npaKTaqecKc
Pasgel 3. S.neuenrrr r[urunu rBepAoro reJra
Tevra 1, Teopzr rerruroeMxoc.u.r H gJreKTponpoBc

Snrumu

Hrrro q, - qacTtdrl Bern:ecruoM. flAepmar- MqAenb
'Ieopzl loAopolono4o6noro arolra $opa,

MeHTaJIblfoe IIOATBep)ryIeHr4e BOJTHOBbIX

x.naccuqecrcc,fi MerxaHlrKl,r. cooftrouesze
u ee or,arlrcrzqecmzfi cMbroJr. Odruee

Anf, cra[proHapHbr]l cocro.snzfi. peulbsne
,Hoft svre>. Ilpoxoxr4eurae qacrurlbr cKBo3b
fi riapruouzuecxnfi ocqr,rJr.firrop,

AJrirr BoAopoltono4oSHoro aroMa, fladHoe,
) aroMa BoAopoAa. flpanzrro or$opa.
fi nrarnrrttlt;rii lrrlti,reu,r 3JreKTpoHa. Onrrr

)e r{r4cJro,, Co6c,raeHHHfi lraruzrHslft uoilaeHr
ururn lla.lz.rra, Pacnpe4eJreHze oneKTpoHoB B

lr'leH4erreeea.

a r{HllyqrrpoBaHr{oe a3Jr}/qeFrae cBeTa.

TBepAbr.K TeJr.
qacrr..rq. Iio:tosr,r z $eprurzonrr. Ilonrrde o

Kfl a cca.lrecx atfl Tecrl)HA renLroetr,ncolrz.
IJtfiuurreftrra. K.saHroeas reooarr

npoBoAlrrtooTr4 B MeTiL[ne no 3HeprrxtM.
pOBOAHI'/xOCT'b.

Hlor€urJrax. lderallrr, loJrynpoBoAuuxh u
B,oAHt4KoB, IlpunecHal npono4unascm
pa3nraqHbrx rr4noB (p-n - nepe>rp4),

BOJIHI4KIt.

blx rlacTHtl

. {e$em Macc u oHeprr4lr cB.s3u B s4pe.

ATOMOB.

oclr.,flgepr{E,re peaxqt4u.
ruii no Ar{curlrrrJruHe

3aHJrrr{e I <T'enrosoe ri3JrvqeHne).

sa:asrvre 2 <rOorostr, flaueulle cBera):

Qusnrul

3aH.srue 4 <Arou BollopoAa rro reopr4rz

Koe 3arl^flllae 5 <<Bo.ulrosbre

HfepD.
MOB.

3ar{f,Tve 7 <C'rpoeHue aroMa).

)ro qacJra, EleycroiiulzBocrb r.rDKeJrbIX lrr{ep
KraccuQunaqrul o,rreMeHrapHbrx +racfuq.

csofrcrsa

TBepAblX'rern.



CogepNaHue npaKTkrqecKrrx 3aH.,rr uit: nparcru.
rel. (Dononbr); lpaK,]fr4qecKoe galrflTr4e 9 <Olerrpuuec

Co4epxaHue ;radoparopHbrx 3a
Par4el 1. Knauronas [prpoAa r3lyqeHus

Co4epxauze la6oparopHr,rx 3aHtrrufi: ta6o
3aBr4CHMOCTr.r COnpoTtrB [reHvrfl noJrynpoBoAHr{KOB)) ;
xapaKTepr{cTt4K TepMoqyBcTBvTeJrb}rbrx conpoTr4
BoJrbraMrrepHbrx xapaKtrcpprcrt4K $o.rocolporuBneHrur);
3neKTpOHHO-AbrporrHoro nepexoAa).

Co4epxaHue la6oparopnrux saHlrraft:
Cre$ana - EonrqvraHal>.

Tetra2 BaHToBar npzpoAa oBe,[a.
Co4epxcauae la6oparopHbrx gan.srr,rfi:

Qoroe$Qexra lr BaKyyryrHbrx SoroeleueHroB); Jr

PasAer 2. Sleuerrn r rcBarrronofi MexaHrrKH r{
Tenaa 1. CrpoeHrae aroMa. Ieopnr Eopa.
Co4epxauze la6oparopHtsrx sarurufi: I

[oreHrlrdafla nos6yrxgeHrafl aroMa MeroAoM @panra
I4JryqeHHr aroMapHoro BoAOpoAO)

2)ynetuuurc-r n 16 pa"a

3)yeenuvzrcxs2pasa
4) yrr.reHtruarcr n 16 pa":
2. Eclu Anvlaa BoJrHbI, coorBerornryroqa.fl Ma
reMneparypa a6comorno qepHoro renir
1) ynenu.run acs n 2 pasa
2) ynreHtruunacb B 4 paza
3) ynenr.ruun acs n 4 pasa
4) yvrenturuJracb B 2 pasa

Pa:4el 3. 9lemenru Qu:nxu lBepAoro reJra
T eva 2. 3onua;r reopu.rr rBepAbrx reJr.

Pasqe.n 4. Slenaenru Qnsnrcu flApa H 3JreMeHTa
Tervra I Aroltroe r4po. SlertreHTurpHbre qacrx{ubr.

3aganHn n pefiruHr-xonrpo;rro Nrl
l. Tenrleparypa a6comorHo qepHoro :rela T = 6000 K.
oHeprerur{ecKa.rr cBeruMocrb a6corlolrro qepHofo reJra
1) yrr.renrurzrcx n 4 pasa

Co4epxaurEe naeioparopnHx s aHqrtlfi :

Mrollepo>
5. OEPA3OBATEJIbH

B npeno4an aLrkrw Avta\vrrJrarrbr <OcHosbr KBa
oopa3oBaTenbHble TeXHOJTOIT4I KaK TI)aru{quoHFIbIe, TaK I4
MeroAoB o6yueHzr.

AxtusHtre n r,rHTepaK,rlrBHLIe MeroAbr o6yqeuz.s :

JreKrlr4oHHo-ceMr.rHapcKar crzoTeMa o6y.reurar (
sautrux);
o6yveuze B Manbrx rpyn[ax (nrmolHeurze
ueloaen);
Macrep-KJraccbr (AeMoHcqparlr4f, Ha JreKrIHoH
pa3rHrrHbrM TeMaM);

nplrMeHeHHe My,rrbTr4MeArrrr T(3xHrOJr Orl'1lit (n
rrpr,rMeHeHr.reM r(oMrrbrcTepHbrx npesenraqufi u
[poeKTopa HJ]n ft:OMrrbforepra);

zH$opuaqzoHHO-KoMMyHr{KatqHOHHbre T,exHoJl
rexnolorufi AJTI MoHrdroprrHra rercyqefi ycneBaeM

6. OIIEHOIIH5TE CPEAC]IBA AJIfl TEK
IIP OI\IE)ITYT OIIHOiT .q.rrN C r

AI'1 CqIIlJtr4H bI 14 yqEEHO-M
CAMOCTO.flTEJIbHOIZ

pa6ora 3 <SQSexr Kounrosa>.
{ln:urul

pa6ora l0

c npuMeHeHuoM aKTIiBHb,IX H

3aH.srr,re [i <Tenlonr,re ceoficrsa rne!4ux
pr MafHlntHtbre cBoftcrsa raepAbrx ren)).

ft no AncuurrJrr{He

paSo'rra 1 <OnpegeJreHr4e uoc'rolHHoft

lpHaq pa6rrra 2 <<I4zyueuue BHEII]HETO

ax pa5ora ,[ <OnpegeJreHae pesoHaHcl{oro
fepqu; ra6,oparopuax palora 5 <Cnlrcrp

pa6ora 6 <Z:lyueHze retruepa.rypuofi
ua.a p a 6 clr;a'7 <<LI:ty uenue B oJrbr- aMrrep Hbrx
ra6opa:ropua.r pa6o,ra 8 <I4syvpnze

brx qacTHu

pa6ora 9 <?IsyveHne csoficre

<ZsyrerHue cqerquKa feftrQpa -
E TEXIIO JIOr|trWI

Qnsumn> uc[oJrb3yrorct pa:rroo6paqusre
HHTepaKTzBHbrx

Frbro JreKrIHOHHr,re vt na6oparop[rsre

F,a6o'r B fpynnax a3 AByt( ulr4 \pex

:laHrTr.trrxnpuHrlanroB pacqeTa 3aAaq IIo

LIE: IEKUIIOHIFIbIX 14 rceMuHapoKux 3aHrTr4fi c
poJrxrKoB c noMorllbro,4ervloHcTpaI{I{,OHHbIX

(rrpulyretfleHr4e uHQop]rar_Ir{oHHbrx
cTyAel{to.B Lr KoEtTpoJIt suaHuii).

E['O KOII:| POJIfl YCIIEBA,EMO CTI,I,
A IIO I4:'I'OTAM OC]BOEEIPI'I

AtrIIIECKO E O EE CITEIIEHI,IE
AEOTbT CTYNEHTOB

z reM[eparypy reJra yrraenr,urr,nt z 2 pasalo to

pa3a, ToII3JryqeHaJ]t yMeHbillrJracr s 4



3. Eclz 3aqepHeHHyrc [Jracrr4HKy, Ha Koropyrc
nJroruaAz, TO CBeTOBOe .rlaBJreHr{e
I ) ocrauercr Her,r3MeHr{brM

2)yueurururcnn2paz;a
3)ynenuuurcxs2pasa
4. Slerrpon B aroMe nepexoAr4T as nos6yx4eHHofo
eueprzefi Eo. IIpu oroM r4clycKae:rcr Sorou. Macca uc

E, -=Eo Eo -- E, l, _ Eo Eo _

l) c' 2) c"t 3) h, 4\ ht
5. 9acrora rraAaroqero na $oroeleMeHT r43JryqeHru
lr3MeHr{Tb 3aAepxuBaroulee HarrpsxeHue, ecJrr4 pa6o:rofi
Mox(Ho npeue6peur?
l)ynenzuurst2pasa
2)yruenrruurrn2pasa

t;
3) ynenH,rHrs s ^l 

z pa3

4) yr'renrruar 
" " ^l2 pas

5 )ocranu'rr 6eg ugueHerrufi
6. llpn 3aMeHe oAHofo MeraJrJra ApyraM
QorosQSexra, yMeHbruilercs. pa6ora Bbxo,rra
AJr.rr IlepBofo
1) ynelaualacr
2) yueururulacr
3) ue lasraeHzJracb

7. Ontnrr Crorerosa rrc] LrccJreAoBaHrdrc ssararao,{efi crsI,r,
l) nosnonrurr4 orrpeAeJrzrb pruMepbr rApa
2) no4rnepgrrJru KBaHTorByro rtpvpoAy Lr,rryqeHlrfl
3 ) uo4rnep4 vrrrw Halrvqve BoJrHoBbrx cn ofi crn y
4) no4roep4r4Jrr{ rr4rrore3y o AacKpetroM cneKTpe sr{ep
8.B s$$enre Kounroua Qoron
1) nrr6unaer gJreKTpoH c noBepxHocrpr BerqecrBa
2) nepe4aer oneKTporry qacrb gHepf vfirtrpr4 yrrpyfoM croJr
3) nepe4aer oneKrpoHy rracrb gHeprvv npv Heylpyt oM
9.Olrrru Opanxa u fepqa no [ccJreAoBaHr4ro gJreKTprdqec

1) noseonulr4 onpeAeJra'rb pa3Mepr,r rApa
2) noarsepaHJra KBaHroByro npupoAy r{3JryqeHz,
3) no4rnep4vrltu :uaJrrtrvre BoJrlroBbrx cnoftcrn y ele
4) no4rnepanrtur rvrrore3y o ArlcKperHoM cneKTpe :
10. Hapucyftre craqr.roHapurre op6urtr aroMa BoAopoAa
[epexoAbr gJreKTpoHa c o4uofi crarlproHapHofi op6urtr
KBaHra gHepruu. B ynr,rpa$lrolerosoft o6lacru c
nz4urvrofi - cepr4ro Ea-nrtrepa, r urropaxpacHofi _
nau6olrruefi qacrore KBaHTa e srlAulaoft o6lacrz cnet
3aganun rc peftrunr-rconrpolro Nb2
L CraquonapHbrM ypaBHeunenr Illpe4lrHrepa AJr.,r gneKrpo
ypaBHeHVe

d2yt 2m ^-^ **Ev=0
ld"x h"

^ ( L.4)*=oV2v+ 4l n*-
?\ h" ( 4ne6 r )'z)

v2v* +l ,_!-,{]*=o
.\ tx'| "2 lJ) \ /

VtV*4u*=o
4) rr'

'rofi xe0BeT, 3aMeHI'ITb IIa 3epKiInEHyIO

c eHeprzefi E1 B OCITOBHOe COC'rO.sHUe c
uoro {ro'noua paBtlra

!t!-Eo
s)

LJILTHA

AT',

eHblnaeTat B.[BOe.

3JreKrllpoHa r.r3

coorBercrByK)rqaq
MeTUIJTa IIO cpaBHeHHIO

Bo crcolmo pas njNHo
Marepuiura SorosleMeHra

xpaurofi rpaflrzqe
c pa6orofi BbrxoAa

HI4-fl C METATTAMU:

SneI(TpoHrJB B aT,OMaX

SJICIKTPOHOB B ATOMAX

racHo r{oAeJru Bqpa. Vc"rronno raso6paCure
Apyryrc, conpoBoxilaroultr4ecr r43JD^reFrr4eM
grr4 nepexcrAEr Aaror cepruo JIaituaHA, s

rc llarueua.K.axofi [epexoA coo.rBercrqyer

B BoAopoAorro4o6uolr aroMe rBJr.rrerct



2. Ecrru

yqacrKe

V

\/

L
6

rpyHxqal r{Meer
r

<x<-
2 puutu

Br4A, yKa3aHsrrfi na

r. )l
0va^U

JJ

l)

2)

3)

4)

./a/
/)
1/
L//2

7e
1/
/a

/J

3. B xaxou cryqae gnreprcTr4qecxufi cnerrp 3JreKTpoHa c
1) snerrpoH B rroreHr{t4irnuroft sNre ruupzHofi 10-ld lr
2) enexrpon B aroMe
3) slexrpon B MoneKyne BoAopoAa
4) cno6o4ntrfi slexrpou

4.Maxcurua.nbHoe 3HaqeHr.re npoexrlrlrz MoMeHTa r4Mrryn
HanpaBneHr.{e BHerrHefo MafHr4THOrO I]On, paBHo

D7t
2\ zrt

,3rt
q 4fi

5.Crcollxo pa3rur{H6rx oocrosuttfi MO)Ker I4Merl, gJrexTpo
l) l5
2\ 48
J I JZ
4\ 54

6, Onpe4enurb aroM, )'Koropofo B ocr{oBHoM cocroflH
pacrroJroxeHtr 7 slexrponon,
l) cl
2) Ge

3) Br
4) ri

7. Cpe4a Ha3brBaerc.[ anrneuofi, eoJrv oHa
1) 3T [aAaroqee Ha Hee H3JryqeHHe
a\L) eT naAaIOXIee Ha Hee u3JIVrIeHue
3) ) Ha Hee a3nyqeHze

8. Cacreua HaKatrKH Jra3epa rro3BoJrre)T
l) cos4arr r4HBepcHyrc HaceJreHHoorb B aKTuBHofi cpe4e

, To Bepo.rrrHocrr o6napyxr4Tb gneKTpoH

mHofi?

gJrexTpoHa, HaxoAfl rrlefoc.s s f-cocro flHnf4, Ha

C TTIABHbI]\4 IKE|AH.TOBT,IM I{HCJIOM

3a.rroJrHeHr,I K, L, M - cJlor{ u s N - cJIOe

n== 4g



2) ort:oarr BbrHy)r(AeHHoe v3ryr{eHue r} oroHoa
3) o6ecneuarb BbrcoKyro Koreperrrnocrb na3epHofo

9,Paccuorpr,rM ABa KBETHToBbIX cocro{Hvr, B Koroprrx
[pur{eM Ez >h, Clrcrenra 6yael HaxoAurbcfl B cocrot
aToMoB Nr c eueprueir fi 6ypr
l) panno qr4cJry aroMoB N2 c sueprHefi Ezi
2) ueutrue, qerra Nz;
3) 6onrure, qeu ly'.2.

I 0.IlpraHqzn flay tu cilpaBeArrr.rB
l) 4m Bcex roxAecrBeHHbrx qacruq KBaHroBoMexaH
2) am ctrcreMbr roxAecrBeHnrrx 6ogonos
3) anr cucreMbr rox/{ecrBeHnrx Qe,puuonon

3aAaHllq n pefiruur-rconrpo.lrro }lb3
7. llt rryKJroHoB BepHbrMr.I .rrBJrrrorc)q cJreAyroulze

1) nporou o6lagaer3apflAoM, pannrru 9+

2) cnuu nefirpoua Mer{bilre cnuHa nporoHa
3 ) lraccu HyKJroHoB rrpaKTar{ecKr.{ ollnHaKoBbr

2.Het'r. MeHbrrre gHeprr.r;r cB.rr3r{ rApa,, TeM
1) 6omrue y Hero 4erfexr uacc
2) rvrenlruyro pa6ory Hy)tuo coBelprxurb, qro6u
3) 6omure gHepfvr4 BbrAerr{rc-f, npu pacnaAe ouoro flApa
4) vrenrrue ero sHepru;r noKo.rr

5) rvreurure gHepfurl BblAenl4Tc.fl B peaKrlr4a Te

3, llpu u,-pacnaAe
l) sap.r4 f,Apa He H3Merrr4rc.s, Macca flApa yMeHbrrraerct
2) sapxasApa yMeHbuaercs ua2e, Ntacca flApa yMe
3) sapr4 qApa yMeHbrraercfl sa2e, rqacca lApaHe Merur
4) zapxa rApa yMeHbrraercr sa 4e, wacca flApa yMeHb

4. Kanas 4orrfl pa1r4oatKTrrBHbrx a.TotvroB ocraHerc.s H

AByM rrepr4oAaM rronypil ctaga?
t) s0%
2) 67%
3)33%
4) 7s%
s)2s%

5. Cr<olrro o- u B- pacnaAoB AOJD{ffio nponsofiru,

npeBparlrnc.s s cra6rr*,nufr ugoron BVcMyra TBi I
l)8or.r4B
2)9 uu3B
3)6cu5B
4)7 uu3 p

6.:,lpo *orutl N 
.,r*"ut"ro o -qacrr4rs/

o6pa:onaloct?

rltl r
,;lo
,;3,

xoltr.rrcr cr4creMa aroMoB, c gHepru;{Mu E1 u E2,
HH c uHBepclroff uaoeleHHocrbror eoru tr{r4cno

C14CTEM]I;I

31rO SApO Ha OT,AeJrbHbre HyKJroHbr

oTAenbErble .Fry.KJIoEIbr

craHTe3a 3'r'olto qApa c Apyfr.rMr{ s.ApaMLr

4 a.e.tvt.

sa 4 a.e"tut..

s,sa2 a"e"v,

rarsrueftcr qepe3 r4ErrepBaJr BpeMeHa, papurfi

sr uecra6ulrrrr,rfi lasoron

L+l /

^. Am
AMEDPIIIPLq >J

U14 gJICMCHTAuorry/crr4no uporoH. -fgpo ltar<oro



16n
4)8"

tl tr
5)i

9

7. fgpo 6epuwux oB" , norrorran gefirpon
nppr groM nu6pacrmae:rcr?
1)p
2)n
,d

qe
5) ucrrycraer", T -nuu ,

u -)e +v +v
8.Peaxupt.fl ' e P

l) cnuuonoro MoMer{Ta r{Mnynbca
2) renroHnoro 3ap-sAa

3 ) elexrpzuecKofo 3apn4a

9. 3axouorr,r coxpaHer{rur oreKTpaqeoKoro 3apfAa 3anpe

u -+e +v .lvu
r) ' e

Dn+ 
p+e *v,

n,h*v^-+ p+e+
J) E L

n,.vu*n+ p+ p
+)

10. I4s rpr4BeAeHHbrx cxeM Banr\fonpeBparqeuufi .racrz
0

D1T -)r+y

2)P+n+e lV"
--O+-

3)ll- +7T +77
+-

^,e +e -+y+1/+)"

1. Temrosoe r43.[yr{eHue. PasHoBecHoe H3JryqeH

2. A6conrotro qepHoe relo. 3arou Kupxro$a,
3. Pacnpe4eleHr4e gHepnrr{ B crreKrpe a6con

Vnrrpa$uoJreroBar naracrpo$a.
4. KsaHToea.fl rlrnore3a ra ,fropuyna fllaHxa
5. Bneulrufi rporosler<rpu'aecxuia e$Senr z ero
6. 3Q$err Kounrona u ero reopr4r.
7. MoAem aroMaPesep$opa:a. llocrylatrr Bopa.
8. funoresa ,qe Epofinx 3xcnepuue

MLrKpOqacTHrI.

9. CoorrorueuxreHeorrpeAelrlruocrefi.
10. Bonnosar <fynxqux, ee caoficrna n
I 1. Hecraqr4oHapHoe ypaBFreHue Illpe4raurepa,
12. CraqzoHapHoe ypaBHeHue lllpe4r'rHrepa.
13, r{acruua B noreHrlrramnoii srue.
14, Ilpoxox4eHrrre iracrrrqbr qepes rroreHrluirJrbHbr
15. Ksauronrrri lapnaouzqecxllfi ocuunnrrop.
16. Vpannenue lllpegr4Hrepa Arrs oreKTpoHa B

MAIHHTHOE KBAHTOBI,IE qUCNA.

17. KsaHroBaHHe sHeprr.ru 3JreKrpoHa B

or6opa.

. '1|.nOopa " . r(aKat qalcrurlapaulaerc.fl B rl,po

HE MO)KCT I{,IITI{ HilpylxeHr4:fl 3aKoHa coxpaHeHrur

peaKqr{Jr

HLIHT V JtflIJI,'kr C O OTEeTCTtsy eT

K34n4e4Y

Xaparrepltcra u rbnnoBoro r43JryqeHrzs,

H Cre$aueL-)iolrquaHa rd saKoH Brlna.
qepHoro rera. Oopnryna Pener-[x;rauca,

TOM BoAOpoAa.

rroArrlelpxleHr{e

KPII4 CMbICN,

BoJTHoBbIX csoficrs

Saprep.

aroMe BoAopoAa. lfrarHoe, op6urarsr;oe u

AopoAa. Cnerrp aroMa BoAopoAa. Ippnuno



26. Eosonsr a $eprvrraonH. IfoH-{rrie o Kr}aHro

luparca.
27, SuepreraueoKlre 3oHbr B KpucraJrnax.

30. 3nexrponponoAHocrb rBepAbrx reJr. Teu
MeraJrJroB u noJrynpoBoAHt4KoB. Vponeul (Depuu,

3 1. P-n nepexoA. florryupono.n[HuKoBbre Ar4ollbr.

1.

Jrao opaTopHbrx r{ flpa Ktrv qecKr,rx 3,aHrTr{rx [pu peureHr4r,r

n31r'leHrrr AucrJnnnvHlbr no reMe lpoft4euHoft JreKrIH

ocyrqecTBntTbc.s Ha IeKTIUSX, CeMr{Hapax, II]paKTH
KoHcynbrarlu.flx. Kar,l Qoprua opraHr{3arrvra yueduoro
npeAcraBnrrer co6ofi qeneHanparlJreHHyro crrcreMarlt
ocyulecTBJtseMylo BHe )Ly Au"t OpI4.u.

3arlurbr la6oparopntui pa6or no Ar4cqr{[nhHe, rrpl4 Bbr

1. KaHoe rtnyqeHr.re Ha3btBaercs rerrJroBbrM, r4

xaxzx) Br.rAoB uslyveHrax?
2. fiailne o[peAeJreHuf, oc]roBHbrx xapanrepr4crr4K

a6comorso vepusru?
3. Crf oprvrynzpyffre saroH Klrpxro$a,
4. Kaxofi BtrA t4tueer pacrlpeAeneHrde oFrepfrrr{ B

Kpt4Bbre pac[peAeJreHuJr B 3aBr4ct4Mocrrr or 4luHrr (umz
5. CQopvrynupyfre saxour,r Clretbana - lion,qua

9. B qen cocrolrr tBJreHVe, Hul3blBaeMoe

KJraccHqecKofi Sra:nxn?'

qacrorrr? rlro sru.ser Ha rroJro)KeHae xpacHofi r.paHurlbr

15. floveuy 6rrla orneprlryra MoAelr aroua Tou
xapar(T(3przcr[ma?

18, Op6nranrHufi u uarnnrnufi uolrenr ele
19. Co6creeuHufi MexaHr,rqeoKufr troueur uuny

MoMeHT gJreKTpoHa. CmnnoBoe r4 MarrHr,ITHoe cnr4HoBoe
20, IlpraHqr4n 3alrpera flaynu. Ilepraoglr.recxar
2 1 . IlornoueHr4e, crroHTaHHos r,r r.rHAyrlr4poBaH
22. IIasepsr. Ilprauqun geircrnuxna3epoB.

28, Pacnpe4eJrer{ue gJreKrporioB no oHepferuqec
MeTilrrJrbr, nonynpoBolHurKut V Ar.rsJreKTpt4Kn,

33. 3axonu paAr4oaKrr,rBHor.o pacrraAa. Anr$a-, 6e
34. fgepnue pearKrlur4 r4 3aKorrbr coxpaueurur. pea

35. Peaxqzs cflrrre3a aroMFrbr>( rAep. IIpo6JreMa y
36. Bzrur nsazvro4eficreuir u rclaccusur<.arrr4r 3Jre
37, Meroabr perrrcrparlrlpr :ureMeHTapHbrx qacrurl.
38. r{acraqbr v arTwracrurlbr. Heftrpuuo. Knapxa.

Capr
AyAuropual catdocro-rrrerbHas. pa6ora

2. BueayTluropHar caMocroqrem,Hat

OcHosHofi $oprrlofi caMocrorreltsoii pa6orur cryAe
peKoMeHloBannoft Jl4reparypbr.

CailaocroqreJrbHzur pa6ora 3arlepuaer 3a1aLrvr

Kourpolr BbrrroJrHeHprf, caMocltos.reltnofi

23 . Knacc*trreaKilf, Teopnrrer JroeMKocru. 3 zLxon osra u l[I'lr,r.
24. KsaHroBa.s reopu.s rerrJroeMKocru 3fiuurefi
25. Teopux rerrJroeMKocru fle6an. (Donourr.

gJleKrpor{it (cmau). CnruHosrrii uarutarutrft
HroBbre qplcra. Onur llhepna u l-epnaxJa.

gJreMer{ToB Meruereesa.
I43n yrreHr.,re. Kosrp$rEqrzenrr,r 3fi nrurefi nai

x crarzcrrdxax Bo:le-3firlureftua Oepnau-

3oHaM. X-raccucpunaqprr rBepAbrx

BOAHI4KOI|.

PT TAMMA-?I3,IIVLIEHI4 E.

rPn Ha

29. Co6crseuHa;r H npaMecHa.r npoBoAr{Moc,rr4

3aBiI{CHMOCTb 3JIeKTpot IpOBoAlroCTri

32. Xapaxrepuclr4Kr{ zrroMrrofo r,4pa. Mo4eJru aro Horo .rrApur. Macr:a r{ grrepfur cBfl3vr flApa.

6. 3anzlrure {lopnryny Peles - .{Nunca 14 rroflcH

Bit rrloJlH.rreiT0.fl cTyAeHToM [rpr4 yrnlr6nqHHorvr
npr4 noAroroBKe rt na6oparopunru pa6orav.

.rrBJr.rreT0q rfiyqeHr4e KoHcleKTa lekrlrEfi,

Apyfr{x BT4AOB yqgbHoro npoqeQca r{ h4oxer
)Kr,rX 3arrln'nrrx, la6operropurrx sauArutx,

oaMoclo.rrrlerbHa.rr pabora clryAgHroe
!€ffTeJrrrHoc'rb no npuo6pereuno 3HaHnfi,

ocytuercl.B.]roTcfl B xc)Ae BbInoJrHeHilJt t4

HIiu [pal(Tt4qecK[nx zayytuuitt, na gxga]\4pHe.

M oHo o'urar{aerc4 or ,AFryrr{x (reper{r4pnr.rre

nJloBoro u:JJryLIeHprrI. Kanoe tero nasttebercg

exrpe a6colrorHo qepHolo re:ra? Hhpuoyfire
) no:rnu 4.nr {tyx reMrreparyp (T>Tl).

H OMeruelrn.fl Bzrna.

cy'rr "yl r,t'pa$uoleroeofi xaracrpo$u",

bI IJq

Aerelr'wt" r4ep. Ifi,ennal
treMbr)( T'epMo.rrAepHbD(

HT'apHbIX qaCTHrI.

OCMIII{ECKUE JIVI{H.

uar pa6o'ra
cTyAeHTa IIO llt4cut{[nHHte BblrorH.seTof Ha

peaKrrpu ienerus.
peaxqufi.

rpaHzguofi

1. 3anuurure Qopvryny lllanla a rorcHnTe cyrb e xeaHrogoi,i f l4lrorg3bl.
TeMnepar"rpy, ecJlrr r4x rrllKocTrl o4unarpnu?8. Kaxoe I43 TeJI, qepHoe uJu4 LleqepHoe, r{Meer Bbr

M.
10. C$opnylrapyfire :raronu So.ros$$exra. B 3:fpr 3aKOHlbr npoTHBoper{aT npe.D,cTaBJreHHrM

I L Kar xaqecrBeHHo, cneAy.fi sorHosofi Kap.rr{He rz uux, obwcn r.rub 0 oro3 0 $enr'?12. O6r.f,cHure 3aKoHbr $oloerfsexra, HcxoA.s u3 'lrt 3fiuunefind.
13. 9ro raxoe r(pacHafl rpaHr.rl(a $oroe$$exta. Ve onpeAenqeTc j{ qrrcJloBoe 3HaqeHrze

I
14. rlro ranoe cbcrToSneMeHT H KaKOBa efo BoJrbTaM H,AA
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