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1. rIEJrr4 OCBOEHI4]
I-{emro ocBo,eHu.g AacrltrrrJrrrHbr <KnaHlosaf,

clerlr4anr4cra uayuHoii $zsuuecrofi 6azoit, Ha Korop
o6uqeuuxenepHa{ r4 oneqaaJrbHa.rr noAforonxa, tlocne,
cnequ$zvecnzfi M()roA MbrurJrenrlq, cpzsnuecxyro
nJroAorBopHbrMu u B ,qpyrflx HayKax. CneqttaJrr.lcmr, n
o6pasonaHue, Moryr caMocrotrTeJrbt{o ocBar{BarB tFroBbre
B Hr,rx, JrerKo nepexoAr.rTb o'r peilIeHr.,rt oAr{I,x 3
HerpaAurlr.roHHbre rryrlr, qro oco6e.nHo BiDrGo AJnq npo
yCJIoBI4f, X yCKopeHHOr0 pa3IlI4TH_[ TerXH[.rK]I.

3a4aur.r:

o TeoperlrqecKa.q [oAforoBKa s o6raorz $zsr
oprdeHTr4poBarbcr B rroroKe nayuuofi u rexHvir
Bo3Mo)I(Hocrb LrcrroJrb3oBaHu;l HoBbrx Qzsuvecxnx
cne rlr4aJrr,r3prpyroTcr ;

. $opuupoBaHae HayqHoro l\{brrrlJreHrrr, r} trac
npl4MeHlrMocrr4 pztsnuqnrx rpusz.lecKrrx noH.arI,tft , I

AOCTOBepHOCTH pe)3ynbTaToB, IroJlyqer{Hbrx c tloMou
MeTOAOB rrCCneAoBaHl4fl ;. nrrpa6orKa npr4eMoB u HaBbrrcoB perleHufi xourc1
noMoraroqr{x crylIeHTaM n 4an;nefirueM perrarb r{H;

. o3HaKoMneHHe cryAeHToB c coBpeMeHnoft nayuHofi
HaBbrKoB rIpoBeAeHI..Ir SKonepr4MeHTilJrbHbrx Hayq
ssreHzft t4 or1eHl(r4 rrorp erxHo crefi usuep eHuft .

2. MECTO AI,ICqUIJI?IHbI I
,{acqunluua <,<KsaHTOBa.a Slnurar) orHocrurrc.rr K

6noxa E.l ocuoeuofi npo$eccuoualtnofi o6pasonare
rrpoxoAr,rT B TpeTbeM ce ilprzcBc

,{lx ycneurHoro cryAer:
sstcrrrefi MareMarl{Kuri creHr4e
rooMerpr{r u lvtteitwax alre6pa, l?x4sr, OreMeHrtr sr
nepeMeHHoro,,{uS S epreHrrr{zurbHlbre ypaBHeHlu, lheuer
CTATVCTI4KI4.

OcsoeHae Ar,tcqtmnrrHu neo6xo4uMo AJr.s r.r3yqeH
<OcHoebI KBaHToBbrx sbr.{14 cJIeHufi )).

3. IIJIAFTIIPYIIMbIE PE3YJIT,TATbI (

Ilauupyenrue pe3yJrbrarbr o6yveuzr rto 14act
pe3yJrbraraMu ocBoeHr.r;{ OIIOI

I II4CIIUII,IUHLI
rpu:rurco sBlr.f,ercr o6ecneqeuur: 6ygyuero
lft e sHcruefi rex$uvecrofi urxole crpourca
(oBitreJrbHoe rrcyqeHue Susurcz Bbrp46arbrBaer
l.rHlyr4rlr{rc, rcolfopble oKa3brBaroTcs necrua
)ryqr,rBrxr4e rrrup oKoe $us nxo - Hraretraru decroe
rex Hr4lreenue r{al[paBJreHar, ycrrerrruo paQorart
l4alq K Apyrprr\4, I4cKaTr, FrecTaHlapTFrbre 14

p eccrEoua-lruofi M oqr{nbHocrr.r cneqv anairon n

KV, no3Bo.[rm]tqa4 6yayllr.tru uulceAepav
:cxofi zndloptvar\H4 z o6eclequnarorqafi au
IIpfiHIII4nOB B TeX C,6laCtrx, B KOTOpbIX OHlr

[HO'CTI{ lIpztE}I4JIbHQFo rrOHr4MaHllr rpaHr,rq
aKOHoB, reopni.i 14 >l,vre:avs, oqeHuBarb crgneHb
bro gKcrleprdnaeu:ral{nrrx r4Irv MareMarnr{ecKr.rx

errrbrx sa1aq u3 panHr,x o6racrefi $u!r.mra,
(eHepHbIe 3aAaqH.

anrraparypoii a eslfaSorKa y Hr4x H4r{a-Jr6Hbrx
IbIl: HccJrel4onauzfi pa3JrrrrrHbrx Supnvecxrx

I CTPYK'I'YPII OilO]tI BO
o6fl3arerbHbl\4,4r4qru4rrJruHaM 6a:onofi tracrri
nrnofi nporpaMMbr, Zsyu.enue AzcuurrrrrHbr
lH HoMep .B 1.O.09.
raMr HeooxoAtrMo 3Harb cJreAyrorUue pa3Fenbr

ZHrerpanr,u oe Hcfincreutte, AuatunlrqgcKa.q
KTclpHoro ametrur3\ Oyrmqzz KoMnJreKgHoro
rbr reoplrrd telpoxrriocreft a naarenrap,rvdcnofi

ar cneAyHlluLix Ar4qqamuzu yve6Horo uraHa:

)EyqEHzur ilO llr4crluilnr{HE
(I4rr,[rzHe, cocrTHeceftrHbre c nnauuflyeMbrMrr

Koa Oopr'rrEpyeMbrx
xounereHurafi

Vponerr ocBoeHrrt
KOMIIETEHII14I't

Illaurapy
xapaK'repr.I3yroqI

bre pe3yJrbrar.or o6y.1euua ro Ar{crlr4rrJrr4He
alanu Sopurap oBaHlr{ xotulereuuuil (n o ra: are:ru

o cBoer{I4_r[ I1:ot\4nereHrrrr[ )

I 2 3yK-l Ilac'rnqHoe
OCBOEHIIE

3uaer ocHosHrre
olrrcaHr{eM ycTp(
3AKOHAMIT lI
o6ulecrnenuo-ryl
HayKaMr4.

Vnreer BbtAeJrrrr
prr3HopoAHbre f,BJr

Bn(on rpoQec
anbTepHaTr4BHbre

u.r,4or npoQecorc
o6o6llenr.r-q saxor
unrpopuaquoHnu>
BraAeer HzIBbrKaN

NOAXOAOB K PEIIEI

Qu.noco$cxrae roH.sTlr-f, pr ,rrcopnu, cB.rr3aHr&re c
lcroa oxpyN€lF)u],ero Mr4pa, a raxxo rrx c!x:r c
rrpnHur,rrraMr.r pa3Burvn, Qopvry,rilpyeyuruu

tHI4'TapHbIMI4, eCTeCTEeHHLItv{r4 U reXgUqeoXarr4U

6asonrre cor:r.auaiorque 3aA
Hatl U Cucret\4aur43npopaTb nX B p
nona-urgofi Aesrehlnocr.l,r;
oAnoAbr K pern.eHaro saAalr B paMxax ndr6pauHrrx
rarsnoft Aerrerrr]{ocTr4, B ToM qucle ria opHoBe
)B r,r MeTOAOB pa3Ir.+{Hbrx HayK, pe3ynbTa.rpB rr3
IrcToqHUKOll.

r r{crroJrb3oBi:tHt4rr znA./l(Tr4B}loro n gegyrruf uoro
.IIO 3anaq.

onK-l 9acrnquoe
ocB()eHlIe

3naer t[yn4arueHr
3aKoHbr n o(Slacru
Vlreer npr{Merurrr
3al(arr.

BraAeer HaBr,rKaM

rrbHbre 3aKoHnr npzpQrur r{ ocHoBHbre Qfi:ruecxue
ranronofi, arorraHoft 4 r4eprxlfi {tnsuxu.
Qrz:uvecrae 3aKo Hbr lIJrf, perrreHrrr [partTnqgcnr.rx

[paKTIIqecKoIO [pI4M€'HeH]:t.rr 3aKoI{oB dzsl4xr.r.



4. OEbEM I4 CTPY
AogMKocrb Aacrlr4trJrlrHr,I cocraBnrrer 4 ga,aer

vPA At4CtII4rrJIt4HbI
eAr4Hr.rrrbr. | 44'+rca.
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uoAepr(aHlIe JreKrII{OHH[,rx 3aH'
PasAer 1. Knanrouafl rrpnpoAa r3lyqeHurfl
Tervra l, Temonoe r43Jr1rvoHrr€,,

_ Colepn€Hr4e reMbr: pasHosecHoe rzslyveune. Adc
Cre$aua-BoJrbuMaHa. 3axou Buna. pacupe4eleHrze 3Hepl
rela. (Dopuyla Fele.r - ,{Nuuca, <'VntrpaQrEon.ro"u" ,

xapaKrepe r{3llyr{eHH.fi . roopuyna lfiasna,
T eva 2. KsauloBaf, npapoAa cBe,ra.
Co4epxauae reMbr: Bseuruft $oroe$Qexr. (

3ueprza, r{MrryJrbc, Milcca $orona, vpannenae Ofinur
laueuae cBera. 3Q{lercr Koulrona.

Pa:gel 2. Sneuenrrr xnarrrox)fi MexaHr{Krr H aroMu(
Telra l. CrpoeHrae aroMa. lfs6rpzn Eopa.
Co4epxaHze r,eMbr: C)nrn pesepQopaa tro paccerl

aroMa Pesep$opaa. JIuttei,ltarrrft cnremp aroMa BoAopoi
Onrn @paHr<a n fepqa.

T eva 2, 3leuen:ru r<saHrosoii Mexar{HKr,r.
Co4epxaHue reMbr: lulorega 4e Epofinr. Dxc

csoficrs MzKporracr,r4u. l'pauuqtr [pr{MeHHMocrtI
HeonpeAeneunocrefi fefiaen6epra. Boruosa.{ $yuxqri
ypaBHeHHe Illpe4unrepa, Vpanneuue Illpeauurepa
ypaBHeHV.s lllpegznrepa Arfl qacruqbr B (rrorerrrlprulJrr
rroreHrlr4€urbHuft 6apsep. Tynnelrusrfi sSSenr. Iluuefiusri

Terrra 3. CoepeueuHr,re npeAcr,aBJreHr{.rr o crpoeHuv
Cogepn<auae'reMbr: Vparueuue lllpe4rzHrepa

op6zralrHoe u MarHHTHoe KBaHToBbre r{n cJra, Cne
Op6rzraltuufi naonaesr r{Mry/Jrbca oJrer.rpoHa. Op(5uranr
lllrepna z leplaxa. CrulH slelcrpoHaL. ClaHoBoe KBaHToB
3JreK'rpoHa. Marnurnoe crrzHoBoe KBaH,roBoe qzclo. IIot
aroMe [o cocro.sHz,nrr, flepaoqr4qeoKitf orlcreMa rn*r"nra

T eryra 4. OcHosl,r $usurcu na3epoB.
Co4epxauue'reMbr: llomouleuze, cnoH,raHHo(

Koe$Suqnenrlr 3ftHrulefiHa. onrnq,ocrcue KBaHrOBbre rer

H rro Ar.rcqrr[.rlnHe

rmrHo qepHc,e rele, 3axoH Kupxro$a. 3ixoH
14 B cneKTpe r43Jryq€)Hafl a6comorHo lrepHofo
racrpo$u, .fznorle,sa llnaura o KBaHroBoM

)HoBHbre sar(or{br rQoros$$exra. Oor$Hrr.
i*ra +tx rporos$Qexra. Onu,rtr Jle6e,qesa.

$w:lllul

I rapMoHr{'.{ecnzii ocl4zlnrlop.
ATOMOB.

fl{rcr 0, - qacTarl BerriecTBorvr. flgepHat vofrent
,a.'T eopux r:ro,qolpoAa,noAo(isoro a ronra Ebpa,

IeptLrMeHTaJrbHoe [qATBepx(AeHr{e sonnoBrrx
xraccaqecxoii ruQxaHranu. Coornoueuze
fl. 14 ee c'raraoruEecxufi cMbrcrr. O6rqee
Intr crauvoFrapHbr4 coclo.sHufi. pbueHrae
noii .[Me)). llpoxo44eHr4e r{acrr{rf,br cKBo3b

vt uH4yr1uiposaH!oe lr3nyr{eHt{e
aTopbr.

rs. BoAolpollon(tAobsoro aroMa. ffiangoe,
rp arovra BoAoppAa. Ilpaanlo br6opa.
rrii uaruu.rnsdi nrouen,, ,nanrporal Onrn
3 r{HcJro. Co6icraeHHtrfi uarnprrHr,lfi MotreH.r.
rqun lla1,ns. P:rcnfe4erreHue 3neKrpoHOB B
MeHgeleena.

cBQTa.



PasAeJ 3. Sneuenlrr Qnsuxn rBepAoro reJra
Tervra 1. Teopur rerrJroeMKo(lrr,i r{ gJreKrpolrpoB(

Co4epxaHue .reMbr: flpzuqrzn ro)r(AeclBeH
KBaHroBrrx cra:rncrl4qiax Eose _ OiiHlrrefiHa ra @repua
3axou !rcloHra u flru. KBannosa.fl reopnfl
TerrJroeMKocru [e6a* OouoHrr" pacnpe4eleune
3nexrponuuft ras. Snreprrul Oeplrlr. VponeHr @epnrz"

T erta 2. 3onnas reoprlr lBepAblx reJr.
Conep:xauue reMbr; 3uepreruvecKze 3oHbr

AtDJreKrpHKu. Co6orseHHa.f, rrlpoBoAr{Moorb
rroJryrrpoBoAHaKoB. KoHraxr AByx [onyrpo]]oAHz
IlonynponoAHr4KoBbre Ar4oAbr. [eficrnue cBera Ha [oJrvl

PagAer 4. Sleueurrr Quruncu qApa tl gJreMeHTi
Terua 1 Arounoe .n4po. OnerueHrapHbre qacrnr{br.
CoAepxaHr,re reMbr: Cocras.sApa: rporoHr,r u

14 rrAep. -[,lsoronrl. Ntlogenz r4ep. Ilouxrr,re o .,rAepHbrx
Cpe4uxl gHepra.f, HyKnoHoB H ee 3aBvrcvMoc.r.b or Macr
ro oTHOIrreHvro K HeKOTOpbTM Tr{naM pacna/ta.
BsauuolpenpalleHr,rr rgJreMeHTapHbrx Lracr,krrl. paaaoaxrr

Cogepxa.uu e [paKTHrrecKHx 3a
Pas4el 1. Knanroeafl rrpupoAa u3ryqenlrq
Telra I . TenJrcrB()e H3JryqeHr,re.
Co4epxanue .[parTr.rqecrcHx 3anqruft : n
T etv'a 2 KnaH.r'osa.s rpr4poAa oBera.
Co4epxrauue npaKTr4qecKrrx 3aHrrufi: rtparcru

npaKrr4qecKoe 3aHrrlre 3 <@oroe$$eru.. O$Qerr
Pa:ge.n 2" 3leuerrn r rnarrroeofi MexaurrKrr rr
Tenra 1. Crpoeuze aroMa. Teopur Bopa.
Cogepxauze nllaKTlrtrecKr.rx 3ar{;rrr{ft: npa

Eopu.
T eva 2. 3letregrlr rBanrosofi MexaHr4KH.
Co4epxauue rrpaKTar{ecxrax savsruit: lrpa

Muxpoqacrr4rl)); [paK rr4rrecKoe 3ar{qr,ae d < Vpanueuue
'l'eua 3. Conpernlenubre npeAc'raBJrerrv.s o crpoeHu
C o4eprHauue rlp aKTprLrecxnx garlrrufi : npaKlrdqec
PasAer 3" Snermenrsr Qusurcu rBepAot o reJra
Teua l. Teopnr rerrJroeMKocrr,r H gneKTporrpoBo
Co4epxauue ilptlKTr4r{ecKprx 3ianlrrzft : nparcruvec

Oououtr>> ; trp aKTr.rqecroe 3aHrrrrzre 9 < OlexrpTEJI.

Cogepxanue la6oparopnr,rx 3aH
Pas4el 1" Knan,ronarr rrpHpoAa tl3Jyqennrr
Teua LTennoBoe a3Jrvr{eHae.
Co4epxaulre na6oparopntx :aH.arufi :

C're$aua - Eolr,quanzu>,
Teva2 KeaHroeas [px{poAa cBera.
Cogeprxauue la6oparopHbrx sauslait:

Qoros$Sexra rz BaKyyMHux rforooleMeHroB)).
ParAel 2. S.rclrerrrrr rsatrroBofi Mextrrrrnrr rr
Tenra 1. Crpoeune aroMa, T'eopun Eopa.
Co4epxaHae na6oparopHrx :rauxrufi:

l eva 2. 3osua_s rilopr4rr rBepAbrx .n en.
Co4epxanue la6oparopuux saHrrufi:

3aBHCHMOCTTT corlpoTaBneHI4'I [OJrynpc]BoAHt4KOB));
aMnepHbrx xapaKTeprzc,rr2K TepMor{yBc.rBr4TeJrbHbrx col]

[oreHrlvana no:6yN4euas, araMa MeroAoM (Dpanrca _ f
Pa:4e.1 3. 9;reuenrsr Qnsurcu rnepAoro re.ra

5. OBI'A3OBATEJIb
B [penoAaBaHru llr4crlnrrnr4Hbr <KsaHToBa.s

o6pasonarelbHble rexHoJrortzl.lr KaK TpaAlaqn oHHbIe,,rax H
MeroAoB o6yqeuu_q.

'{acrrrrl, llosourr a Seprrr.rraoHrr, flouxpue o
fiwpaxa" I(Jraccz.{ecK afl, Teopvs re nJroeMftocrrr.

OCTI4 TBepALIX TeJL

14 KOB.

p€l3JIHrttFILIX

HKAI
pHbrx qacTHrI

3aH{T)Ae

pa6o'ril 6-?

Qrruurcu

4 <Atona Bo,AopoAa no

MKocrrr 3tfiruuiefisa. KsaHrosar rpopar
oB npolloAt{MocTlpt B M9TUUIJIe rIO 3Heprr4.f,M.

pr)fipoBOlturv{ooTb,

Kprr{cTaJrrrax. Meratrltr, uolynpoBonuuxu r,r

flpauecnal npoBoAt4rl4ocrb
rlrrrroB (p-n nepoxo4),

rr. OcllosHtre E:apaKrep vsrunl HyKtioHoB
arax. .{eQeKr Macc H 3Heprnx cnxsiz n Ape.
Bofo qacJra. I{eyctoftur4Bocrb rnrejlux l4ep

I(laccuSrzrcaqz.r 3JreMeHTapHbrx qaprurr.
BHOcrr,. -f,4eput're peaKuul4.
rrr[fi no Ancunnrdne

3aH{Trze [ <<:l'enl$aoe rrcJryqeHr4e).

3aHfi'l've 2 <@broHtr. {aeleHzo crrbru;

{lu:urul

'reppr414

aHfepa).
aTr)MOB,

3aHflTr4e 7 <Crpoorrze artlMat),

3aru:fr{e $ <Bolnonrre csoflcrna

TBepAbrx'teJr.
3arurrr4e 8 <llenrosbre ceoficrBa rr:e$4rrx

u rvrarHr4Tr{bre csofiClsa leerp4rx rer>!.
Tr4tlr IIo AHCUIInJII{He

pa6om 6-1 <Onpe,4ereHue nocroflHHofi

<I4syveHue BrlemHefo

pa6ora (i-3 <Onoele:I rleFIUe pe3oHaHCHOfO

6-6 <LIiyqerrne reMneparypnofi
pa6ora t5-7 <I,I:yueHae BoJrbr-

E TEXHOJTOTLII4
$usuru aonom$yrorr;.a pa:Hoo6pa:rgrre
rrpHMeHeHr4el\{ ilKTI,r BHbIX H I,IH'repaKTI{BH5rX

pa6ora
HAA

HIII{>.



AxrusHrre u rlHTepaKTr4BHbre MeroAbr o6yvenur
JreKrIr4oHHo-ceMHHapcKar cr{creMa o6yqeHas (
3AHATHfl);

o6yueuue B MirJrbrx rpylnrrax (orurolHeuue
treroBeK);

Macrep-KJraccr,r (4euoHcrparlur Ha JreKtIproHH
piBnI,IrIHbIM ne utau);
npuMeHeHr4e Mynbrr.rMeAr4a rexHoJrorufi (n
nprnMeHeHr{eM KoMrrbror,epHbrx upeseHraqaft
rrpoenTopa r4Jrpt KoMlrrbrorepa);
nnQoprraaquoHrro-KoMMyHHKarIr{oHHbre rex
rexuolorzfi Alr MoHr{TopriFrfa rercyulefi yorreBae

6. ouEHorrHbrE CPEACTBA AJtfl :rEK
rrPOMEXry'TOqHOrz Arrncr

AT4AIIT4ITJIIIHLI I4 yqEEIt O -

CAMOCTO.flTEJILHO
3a4annn x pefirunr-nonrpo.no .l{b l
L Tenrneparypa a6co,morHo qepHoro rela T = 6000 K.
gHeprerr4qecKa.s cBerzMocrr a6colrcTHo qepHofo rena
1) ynreHrrurarct s 4 ptuta
2)ynenuuurc.r n 16 pa:
3)yaelrzuurcxs2pana
4)yueurururcr n 16 p;ls
2. Ectm Arrvlrra BoJrribr, coorBercrByronra.,r
reMneparypa a6conroruo qepHoro r€,ra
1) ynemauunacss2pasa
2) yrraeHruruJracb B 4 paza
3)yeenzuunacrn4pasa
4) ynrenrruunacs z 2 pasa
3, Ecnz 3ar{epHeHHyro rrJraorrzHKy, Ha Koropyrc
nnoIIaAr.I, TO CBeTOBOe .IIaBneHHe
l) ocraHercr Her43MeFrHbrM

2) yrurenrnrurcx u 2 pasa
3)ynenuurlrcxs2puta
4, Slercrpou B aroMe niopexoAprr as eoa6yN4eHHolo
snepruefi Eo. IIpa groM r4cnycKaerc, Soron. Macca

E, -=E, Eo_ E, E, - Eo .Eo -
t) c2 D c2' ,|rc q-ln
5. 9acrora naAarculef() Ha $orosleMeHT r{3JryqeHru
H3MeHprrb 3 aAep)r(HBaroulee Ha[pq]Ketur,re, eclu pa6orofi n
MoxHo npene6pevr?
1) yaerr,rvzrsz2pasa
2) yrr,reuruurr z2 pasa

l.tJ)yBenv.rnrbsNz pas

4) yrvrenrruurt 
" 

42 paz
5)ocranzm 6es HsMeH,eHzfi
6, flpu 3aMeHe oAuoro r\aeraJrna

Qoros$Sexra, yMeHbrnircrc.s. pa6ora

AJr_rr nepBoro
1) ynenuvulact
2)yveuulwmLcr
3) ne usueHvrracb
7. Ontrrtr C.rorerosa ro, HccneAoBaHr{ro sgauruo.uefr oreuq

ApyfHM
BEIXOAA

1) nosnonuru4 onpeAenr{rb pznMepbr {,qpa
2) no4reepglrJrr{ KBaHror}yrc nprapoAy r.r3ryqeHu,
3) no4reep4vtru :oaJwrrtng BoJrr{oBbrx c;BoficrB y gneKTpoH
4) no4rrep.ur{Jrrz ranor,e3ry o Ar..rcKpernroM cnexrpe gHeprtzrd onelKTpoHOB n aronrQ><

/0leMoHcrpar[4oHHbnx

I4llr,rorrHtb,re lreKrlr.toHH[ne u m5cipatdputre

paropHrrx pa6ol B rpyrnax r43 AByx ruu rpdx

3AHSTU[Xi qpr,rHrtr,rnoB pacqera gaAau uo

.AE NEKIII,dIO.HHbIX I4 AeMIIHapCKLX 3an.flElrfi C

pOJraKoB c noMprubro

ollru (npuveugrrae zn$olrM4rlr.rqHHbrx
ccTu cTy,{eHTCrEt 14 Ki)HTpo.m suauufi).

III OTO KOIITPO JI,fl YCIIEEANMPCTtrI,
n IIo r4rToflAM OcBOE;HI4.fl

AI4 rt EICKOE OEI0CIIETIIEHI4II
PABOTbI C]]YAEHTOB

n reMrrepar)lpy ren:a yMeHbrrrHrb

H3JryqeHrzr{ yMeErrrrunact e 4

s2p a, To

pa3a, To

EMfl c gr{epluefi Et s
Qorona paqHa
F ..t- trul I it\

s);

Hr,r, coc''rBe'tc.uByrputag
MreranJra I1o cpasHeHzro

ireHull c MeriunaMl,r:

3e)pKaJrbHyro ro{ Ne

ocHtoBHoe OocTof,Hze C

npacnofi
c pa6olofi

fpaHr4rle
BbrxoAa

3AIV{0:IIl Ib I{a

enrblrraerrlr rlAEloe. Bo cxo:rsxo pa3 rry)ruo
KOAa SneKqlc,Ha. r43 MATepilana QoToeleupura

AXL]IHA

An.s Bropo



8.B eQ$exre Konanroua <foron
1) nrr6anaer gneKrpoH c nouepxHocrr.{ BerrlecrBa
2) nepe4aer 3neKTporry qacrb oHeprur trpu ynpyroM
3 ) nepe4aer eneKrpoHy qacr6 gHepr HH rrpu HeynpyroM

9.Olrnrr @paHra u ll-epqa ilo uccJreAoBaHrzlo
1) nosnolulv onpeAeJrrzrb pa3Mep6r sApa
2) Iro4rnepgrdJrr4 KBar{roByro npupol Vl usryueHnfl
3) no4rnepavrvrHaJwrt.Lre BoJrHoBbrx. cnoficrn y sl
4) no4rnepar{Jrr{ furore3y o Ar4cKperHoM cneKTpe sHepr
10, Hapracyfire craur{oHapHrre op6rmu aroMa BolI
[epexoAbr 3JreKTpoHa c o4llofi crarluoHapHofi opr6r.mrr
KBaHra 3Heprr{H. B ynrrpa$zorerosofi o6racru cne
eu4r,rrr,rofi - cepvro Ealtuepa, n aH$paxpacuofi -
uau6olruefi qacrore r(BaHTa s err,4ra:N.{ofi o6lacru
3a4annn x pefirnur-xoHrpolro }lbl2
1. CraqzouapHbrM ypaxlHeuueu L[Ipe4r.dHrepa An.s ore
ypaBHeHr4e

+.!By, =s
\ d'x fi'

v2v* 4( t*,!- ."')ru =o
2) h'[ 4nee r )'

^ ( *r2^*2 \v',u * #l t -:: J:-- 
l* = o

3) 
tL \ " )

V'V*4t*=o
4) ft'

2. Ectu ry - $ynrqus uMeer Br4A, yKa3aHnufi ua pacy
LL
-<x<-yuu.tn" 6 2 p,u"tu

V

L atf
0vaaD

ll

/a
/J

1/

/a
/L

7a
'r/
L/

l)

z)

4)

3, B rcarorr,r cnyqae 3HeprcTur{ecxufi cnenrp sneKTpoHa

NV

OBEI{1414

pa3p{/{a B rappx pryTH:

H g.[eKTpoHOB B aroMax
cofnacHo r\{oileJrrr Eopa. VcnonHo 4o6fasare

Apyfyro, conpoBoxAaroqr4ec.rr r43JtryqqHHeM
grlr nepetKoAbr Aaror ceprzro JLaYtwEta, v

aro flaueHa.I(axofr nepexoA coornercJreyer

B BOAOpOAOnOAqOHOM aTOMe qBrreTcrl

To BepoflTr{oorr o6uzLpynszrb erekrpon ua



l) elercrpoH B rroreHqr.rirJmHofi slae urupuuofi l0-l0v
2) orerrpou B aroMe
3) enenrpon B MoJreKyJre BoAopoAa
4) cno6o4urlfi elexrpou

4.MaxcuualbHoe 3Har{eHr4e rrpoeKrlur4 MoMeHTa H[4[yJr
HarrpaBJreHl{e BHeruHero MarHrdTHoro [cJJIrr paBHO

Drt
2\zrt

,3h
q 4fi

5 . C rolrxo prBJrvqHbrx cocxtsHr.rft Molr(er rzMelb
l) 1s

2) 48
J) JZ

4) s4

6. Onpegelrrrb aroM, .y Koroporo B ocHoBHoM
pacnoJro)KeHtr 7 slexrpoHon.
1) Cl
2) Cie

3) Er
4) T'i

7. Cperc Hzr3brBaercfl arcrunuofi, ecJrr{ oHa
l) rolHocrlrc norJrorqarer na.Aaroulee Ha Hee r.r3JD/qeHrze
2) noluocrtrc pacceaBzrer naAaroulee Ha Hee u3.lryqeHze
3) ycutruuaer naAaroqee Ha r{ee H3Jryqeuue

8. Cucreua HaKaqKH Jriuepa ro3Borrer
1) cos4arr rzHBepcnyro rraceJreHHocrb B aKTrrBHofi cpe4e
2) nuseart Bbrr{yxAerrHoe rrc.ttyqeHr4e Sorouoe
3 ) o6ecnevu'rb BbrcoK.yro KofepeHTHocrr, JrrrepHofo r43ny

9.Paccuorpr4M ABa KBaHToBbrx cocrorrHr.rrr, B Koropr,x
npar{eM Ez >Et. Cucrenra 6y4er HaxoAr,rrbcq B cocroqH
aroMoB M c eueprrEeir h 6yler
l) panuo qrzcJry aroMOB Nz c enep|ueft Ez;
2) ueurrue, qerr,r l/z;
3) 6oltrue, qeu 1y'2.

I 0.Il[puuqun flaylu cnpaBeAJrHB
I ) am Bcex roxAecrBeHmbrx rqacrlrl{ KBaHToBoMexatlrrrlrec
2) lns crzcreMbr rox(AecrBeHnrx 6osoHon
3) artq cacreMbr ro)KAecrBeHnux $epuzouoe

3a4anun x pefirnur-xonrpo.nro I{!3
| . ltt HyKJroHoB BepHbrMH .srur.flrorcr cJt eAyrculue

1) nporou o6la4aer 3aprAoM, parHr64 9*
2) cnuu uefirpoua Mer{brrre crrrHa nporoHa
3 ) uacclr IryKJroHoB np aKTr.rqecKrz oA?rHaKoBbr

2. 9eu MeHbrrre gHepra;{ cB.f,3H.sApa, TeM
1) 6onlrue y Hero geQexr tracc
2) rr,renrruyro pa6ory HylKHo coBep[rr,rrb, qro6sr pa3Aenr{rb
3) 6onrure gHeprr4r4 BbrAeJrr{Tc.s npu pacnaAe srofo AApaHa
4) rr,renture ero 3Heprr4s lrroKorr

HaKoArrqerocs e f-cocro flH4H, HagJreKTpOr{A,

COCTO,'IH H :]AIIOJIHEIIbI

HU,t

c fJIaBHbtrM K.BaI{TopbIM rIU.cJroM n-- 4,?

- cJrola Lr B N CJIOEK, ,M

f, crrcret\{a arolvtoB, c gHepFr4tIMpt, Et v,t Ez,
a o r4HBepuroii HaQeleFrHocrbro, ecJrr4 qr4cJro

A CVCTEMTI,I

3TCr fApo Ha o'rAeJrbHbre rryKJroHbr
or,4enbHbre rry'KjroHbr



5) rvrenrrue gHepruu BqrAeruTcr B peaKurau

3. llpra o-pacrale
l) sap.a4 f,Apa He pr3MeFrlrrc.rr, Macca s,{pa yMeHbluaerc,
2) zapflg{Apa yMeHbruaerc{ ua2e, Macca sApa
3) sap.rg rApa yMeHbtqaercr ua2e, Macca qApa He
4) sapxgrApa yMeHbulaercs sa4e, vraccaflApayM

4. I(arar Aorfl pa4uo4rcTr,rBHbrx aroMoB ocraHerc{ He
AByM rrepuoAaM noJrypa cla,1a?
1) s0%
2) 67%
3)33%
4) 7s%
s)2s%

5. Crolrxo o- r B- p{cnaaon AoJDrGo uporasoftrrz, .rr<

209 p;
tfi Hsoron Bl4clvfyra B3ut ?

4)7 au3 B 
I

uro 
'-qacrllqy 

U'4

t)v

zstl 
o

,rtl '
or'|. 

0

-,tl wr),
9

7. fllpo kepus'tut 08,," , nornorran gefi'rp on?' , n
npr{ gToM nrr6pactrnaerrcx?
l)p
2)n
,d
qe
5) ucnycxaercs. T -rcsap

on tt +e-+v"+v,,
U. PeaKUr,u ' e / ue voxer HAT'
I) cnunonoro MoMeHra [rnrrrynrca
2) nenrouuoro 3aptrAa
3) snenrpuuecKoro zaptga

9. 3arcouou coxpauenn! greKrplrqecKoro 3aprAa

,rF +e- +ve+vtl
r)

2)n+P+e- +V"

,n+v,)p+e*
+)'r*n+ P+ P-

trrPluLrcr{HTe3a groro.rrApa c ApyTHMLI

4 a.e.*r.
na 4 a.e.u.

sa2 a.e.tt.

qope3 4rrTepBaJI Bpe14 attr1, P1nuufi

necra6unruufi

I4CI]iCTHJIO

HapylneHrrjr 3aKOHa

aueprzqr.r.d 'llJ,e*

KaKpro $n"of.".u

qacEr.rqaKara.s

peaKrlus



10. Hs nprzBeAeHHrrx cxeM
0glT-+y+y

DP->n+e *v"
r-O + -3)1l"+1T',+7r

n,e+ * e- -+ 1/ +'v+)'t

L Temoeoe r43.rryqeHr,re, PasHosecHoe rzsnyqeHze,
2 A6colro'rnc, rlrepHoe reno. Ilanos KupxroQa.
3. Pacnpe4eleHt{e gHepn4r4 B cneKrpe a6rco

Vnrrpa$lroleroBar xar:acrpoSa.
4. KsaHrona.fl lfr4rrore3a z Qoprrr,ryna rllauHa
5. Bseurnufi $o.roelercrpu,qeoxprii ecp$enr u ero
6. 3Q$exr Koururona u ero reopr4r.
7. Mo4elr aroMa Pesep$opaa. flocrylarsl liopa.
8. fznoresa r:e Iipofilr. 3r<clepuueHralt

Mr4 KpOr{acTr4rI.

9. CoorsourenveHeorrpeAelesHocrefi.
10. Bomrosas $yurqul, ee ceofic.rsa v crurkrcrar
I l. re Illpe4aHrepa,
12. [Ilpe4rarrepa,
13. .f,Me.
14. Ilpoxox4eHlre qacrrzrlbr r{epe3 noreuqualtuufi
15. KeaHronrrfi rapuoHuqecrzii ooqurn.srop.
16. Vpanneuue f[pe4r4Hrcpa AJrrr oneKTpoHa B

MAIHI4THOE KBAHTOBbIE I{I4CJIA.

17. KeaHrosaHrae 3Heprur.r gJreKTpoHa B
o16opa.

18. Op6aralrrrrrfi z uarsz.rnrrffi uouesr
19. Co6crnenurrfi uexanuqecxufi MoMeHT r4lwrrvJr

MOMeHT 3neKTpOHa. cnuHosoe u MarHuT,HOe CTIHHOBOe
20. Ilpznqr4n 3anpera llayrru. fleprzo4truecKar{ cr{(
21 . flououleuue, c[oH.raHHoe H krrrAyrlupoBaHHoe
22. llazepsr. flpuHqrzn 21eftcrnnr Jra3epoB.
23 . RnaccuqecKa.rr reopx,Ls rerrJroel{Kocrlr. 3an,oH
24. KsaHrosa.{ reopur rerrJroeMKocru OfiHrurefiHa.
25. Teopux rerrJtoeMKoc:,ru le6ax. @oHonrr.
26. EosoHrr z cfeptraonsr. Iloss.rue o KBalr{ToB

fivparca.
27. 3ueprerzuecKtr,{e 30r{6r B Kpr{crannax.
28. PacnpeAenelrve 3JreKTpoHou ro :rHepferuqec

MerilrrJrbr, [onynpoBoAH%K:]d vr At43fl eKrpt4Kr.r,
29 . Co6crseHHarr u rpr4MecHar ilpoBoAr4Mocrr4r
30. 3nexrponpoBoAHocrb rBepA[,rx rel.Tern

MeraJrJroB r{ [ony[poB()AHhKo B. Vpos,enb, O eprrau.
3 1. P-n lepexoA. flonynponoAH]rlKoBbrc Ar4oAr,r.
32. Xaparcrepr4cruKu aroMHoro r4pa. Mo4eJrH aroM

J3 3aronu paAr4oarrrlBHoro parcna.Aa. Alt$a-,
34. flrcpssre peaKur{u H 3aKoHbr coxpaueua.r. F

35, Peaxqul clrH.re3a aroMHbrx r.aep. llpo6JreMa yrrpi
3 6. Bnlu asaunao4efic rsuir u x;laccnSuxarlu.s oreMe
37. Merolbr peruc.rparlr.ru sJreMeHTapHbrx qacr,au.
3 8. Hacrrzq H u auruqacrzrlbr. Hefirp ano. Kuapr<z.

Bar4MonpeBpauqeulrfi qacraq

Ay4uropuax caMocro.rrreJrlHar pa6ora
H [paKTuqecK?rx 3aHrTlurx rrpr4 peueHur4

l.
ra6oparopnrx

wt Ir fl 1I,V{11 CO OTB eTCTEryeT

Xaparrepzclrl4Kr.I Ter[roBoro r43JT\,rreHr,rr.

u CreSaHa-E,onbrlMiaHa r4 r3ar(oH Buua.
qepHoro'rela, tDopruyla Ferreri{xrguca.

Hrr. @or:ourr.

TOr\,f BOAOpOAa.

rloJrHoB;IX cegficrnrroATBeprqleHI4e

cMbIcJ]

pbep.

Bo.4opolla. f.nasur:e, op6uralrHoe a

opoAa. Cnerrrpr atotra BoAopoAa. Ilpapuno

:rneKrpoHa (crrzn]). CnraHoenfi lrafuurturrfr
qucJra. Ontir Jlllrepua u feplaxa.

gJreMerrroB Meula:eleena.
uue. Koe$$uqMeuru 3finrur.efitra.

raufkru.

clarvarwKa>r lBosp-3fiHurrefiua a Oepnru_

Klaccu$pzrxarlrz-fi TBepAr,* r"ri rru30HaM,

p]{as. 3aBr4C:t4MOCTb SJreKTponpoBoAHOCTLI

r4pa. Macca a sfileprrzl cBrt3v trnpa,"

H |aMMa-v3JIvrIeHuo.

AeJreHLrfl srlep. IIe[rHa.r peaKrlr,rf, AeJleHr.lfl .

peaxqufi.brx TeprvrogAepr{brx
pHbrx qilcT'zrq.

r4qecKHe .Jryqu.

CaMocroqrel pa6ora
.n:eHTa ilcr ,qucqzrrnHl{e BblnoJlH.rrqTc_s Ha
q,



2. BueayguropHa.rr car4ocrorreJrbHarr nbrrroJrH.rrerorr crylleHroM npu S,uy6lQuuou
[ppr rroAroroBxe K la6oparopHl,rlr padorall.

peKoMeHAoBansofi Jrureparypbr,
flBrrs,erafl. ?r3yrleHlre KoHcrrer(Ta nei<uufi.

Calvrocro-sre rrBHztfl pa(iora 3arlepuaer 3aAalm Allyrl4x tB?IAOr| yqebno1o [poqeqca a vioxer
)Krrx 3aHrrrliu)(, la6opaLropnrx 3aHlrlrarx,

npeAcraBJr.f, er co6ofi qeneHanpaBJreHrryro cr4creM€Lruirec
poqecca caMocrorterBHafl pa6ora catyAQHron

H3yrreHur Arccur4rrJrr,rHbr rro reMe npofilennofi nexqr
Ocuonsofi cpopnrofi oaMocro.f,r,elrnoff pa6oru cry

OCyUIeCTBJIITbC.I Ha JI€KIIUIX, CTOMI4H&paX, ilpaKT
r(oHcynbrar{asx. I(aK rfopua oprarilrtarlr4lz yve6iroro

ocyruecrBn.neMyro BHe ay AHl' opLrr4.
Kourpolr BbrlroJrHeH.af, caM(f,CTo.'rrelruofi

,{o.f,T€Jil,Hoc.rb rlrr) rrpuo6perenurci. sHanzfi .

ocylllecTrurqeTc{ B xoAe Bbrlo t]Henus. u3atUI4TLr la6oparopHr,lx pa6or no Avrtqznnr4He, rprr Bbr HeHlavt npaxTldrrecKux zaaanuft Ha sK3aM@He.

1. Karoe rrJryqeHr.re
KaKr.rx) Br{AoB uznyuenuu?

2. fiaitreonpeAeJreHa,l
a6colrorno vepurnr?

KJraccuqecKofi Qzsraru?

20. B qdrvr 3aKJrrcqaerc.rr
OCHOBAHIIH ONINA?

yuelr,us., o6r,s,cu.art t|orosrf $exr?
)MyJrbr 3inrnreiiua.

(fiepequqnr4re

Ha3bIB4eTCt

IIpeAcTaBreHII.trM

fpanr4rrl{oU

Bqpa.

SneKTp14j{ecI(HM

cAeJIaTb Ha

HIBbIBAETC-I TEIIJIOBbIM. I4 M OHO O't)7pr9:aeTcs. oT .rlpyrr{x

ocHoBHbrx xapaKrepucTaK JroBofo u:tr,yLreHufl. Kaxoe relo

KpaBbre pacnpeAeJreHlrfl, B gaBncr{Moc,rrz or 4lzurr (zla
t CQoprr,rynzpyfi're saxonr,l Cne$aua - EolrquaHa Ir cMeulerlax lfuua.

cy'rt "ylr,rparfuoler.oeofi ratacrpo$r,r',

I Karoe H3 TeJrr, qepHoe Hra Her{epHoe, r{Meer Br,I9. B qeu cocro,Ln tBJIeHr{e, Ha3blBaeMoe
10. C$oprraynzpyfire srLxoHnr $oros$$erra..B

3 C$opruynapyiire saxou Kzpxro$a.
4. Kaxoft BaA lrrvreer pacnpeAeneHr4e sHepfr4u B c

6_ 3anzruare Qof,ruryrry psles -.{xuuca u ro,rcH

: 3anzruure $oprnryly flnauxa u rorrcHr4re cyrb

) aooo,Jrroruo rlepHofo rcna? Ha:pncltfrre
) norrH.sr Anf, AFyx reMneparyp f>hii.

3TH 3aKor{bt{

I L Kax xaqecrserrHo, cJreAys somronofi KaprHHe
12. O6tqcHrare 3aKoHbr Soroe$$exra, ucxoAq H313. rlro raxoe KpacHalr rpanraqaLQoroeS$exra. geu

qacrorll? t{ro nraser t{a rroJro)r(eHue rpacnoft rpauzrqu $<

!1 r{ro raroe $olosleueuT rr (aKoBa 
".o 

uonuru,ui

1l lloverray 6lrla olneprHyra N/roAelr aroua Toun
19 B qdrra nport4Bopeqn, rrpeAnor(eunofi pesep$op
17. B qelr cyrrlHocrb reopur,r arorvra, rrpeAnoxeHHo

terc.s qlrcrqBoe 3Har{eHHe
Hra?

xapaK'lellu(lruka?

rrJraHetallFroii rvrdllenu arova?
Bopou? C$oprvrynhpyfire nocrynarfr

Aa.
eK'rpoHaMrr, ./cr(opfl eMbrMta

onrn lDpanna n fepqa, u K?Ie ocI]c}BI{bIe B6IEOAbI Mo}I(Ho

arpovacraqrr?
aroua?

3oH B rBep/_(oM reJre.
yponueri e rrefi?

trvKA U n:lo.rlrr:rop&?

29, O6r.scuare 3arlrrcaMocrb rroJrolxeHpr.{ ypoB
nocnreleft 3apflIa B nonyrpoBoAHaxax or .r.eMneparypbr.

:9 O6tscHzre $usa.recnze rpouecobr, rpoacxoA,31. Hapucyfire grreprerzqecKr.re 3oHbr s o6racrpr
Ha p-n d;;;o:32. 9ro ua:unaerol pa1voaKTrrBFrocrr,ro? Kaxzo noo33, Ha qeu ocHoB,ar{ rrpr,rHr]r4[ prgrrzcrpaqurz 14

npu6optr rrpuMeHxrorc,,4Jr.rr srax uelefi ?

11 O6rrcupne yc.rpoficrno a npxmrlr{r 4eftcrnnrJ). UnvIIIHTe rlpoueccbr, trpoucxoAsrqpre B fzl3oDi
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