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1. Ilenn rr 3a1avtw ocBoeHuff Ar{cq[rrJrr{uu (uo4y.rrr)
Heopraua'recKat xprMhrs'_ pa3Ae-II HayKIl, r'r3yrraror{r4it crpoeHne, peaKrlrrorlrHyro cnoc.6Hocrr,n ceoficrga xI4MHqecI{4x 3'lreMeHToB Lr nx coe4zHeuzfi, ga 

"aun,ooat"a, opraHI4:r{ecKHXcoeAI.HeHI4fi' o6lexraMl4 IzccJle4onaHufi flBr-fi]orcrr xr{MI,IqecKI{e oJIeMeHTbI rr r{x coeAIiHeHrIr.BKJIIoqat KoopArIHaIII4oHHbIe coeAl4HeHr{s c HeopraHl4qecKl{Ml4, opfaHr4qec614Ml{ vt 1uo'uraunaM.r lrMarepl'anbl Ha krx ocHoBe' Teoperavecxofi ocHonofi HeopfaHr4qecrofi xkrM'u -trBr-flerc{flepuo4avecxufi saxoH [,'r4'MeH4eleena' Mero4rr HeopraHr4rrecxofr xI{MI4a BKJIIoqaIor cI4HTe3HeopfaHnrlecKldx coeAr4ueHr4ft pa:luvHhlMrr crroc o6awu, u3yr{eHr4e ax crpoeH Lrfl, xkrMr111ecKl4xflpeBparrleHnfi u csoiacrn QzsrzuecKrzMrz a $nsaro-xHMr4qecKr4MrZ MeroAaMrz.
O6lacru iacclenonauuit :

. @yH4aueHTaJrbHble ocHoBbI tlojryr{eHlry
14 MATepue-JroB Ha rrx ocHoBe.

oobeKToB 14 c cJIeAoBaHr4s HeopraHrEqecxofi xaMurz

. fiusaitu w crrHTe3 HoBbrx HeopfaHzqeclcllx
3aAanHbrMrr ceofi crnalar4.

coeAr.IHenr.Iit v oco6o qlacrr,Ix BerrlecrB c

' XzMrzqecKar cB.fl3b I{ crpoeHrle HeopfaHfiqecKrrx coe4HUeuu[.
' Peaxqraol{Ha'{ cloco6HocG HeopranuqecK}rx coe.4r4Heur.rit n pasnuqHbrx afper.arHbxcocTorHl4_rrx r4 3KoTpeManbHr,rx ycnoBI4,[X

' BgazuocBfl3b MelI(Ay cocraBoM, crpoeHrrelr ra cnoficrBaMr4 HeopraHr4rreoKqx coe4zneHnfr.HeopraHzvecKrre HaHocrpyr(TyprrpoBaHHbre Marep nalrbr.
' onpe4eneHae HaAMoneKyntllHoro crpoeHr.rs cr4HTeraqecKr,rx u [pr4poAHbrxHeopraHn rrecKlrx co e.qI4HeHI4 fi , nKrlo gax Ko opAr4 HarpIoHHhre.
' flpoqecc'l KoMrl'Ilei<coo6pa:o Ba'nq n peaKrIHoHHas cnoco6nocrr Kr)op4r,rHarlr4oHHbrxco eAl{HeHHfr , Peaxqrza Ko opAr4Hr{poB zlHHbrX ruf aHnoB.

' Mo4enupoBaHl'e [poqeccoB, rlporeKarourzx B oKpyx(arorqeft cpe4e, paoreH'rx rz )Kr{Bbrxopf aHr'r3MaX, c rracrHeu o 6rercroB 14 ccneAoB aHr4S Heopralulqe cxofr xLrN4Lrv.rle'rrrro I43yr{eHI4tI AHcIIannI4Hrr <HeopraHur{ecKa{ x.rMufl>> rBJr{erc, rfopuuponar*r.re yaclupaHToB' Ha ocHoBe lonyqaeM6rx 3HaHI{fi, qelocruofi xapruirrl npo-sBneHrrfl:iaKoHorrepnocreitI,3MeHeH,.s ceofrcre xI'IMI{qecKI4x coerl.Henafi n '3aBrzclrMocrr.r or rroJrox(eH.lr, 3rIeMeHToB Brlepuo4uvecroft cucreMe, THrIa xHMI.qecKo fr cnx3., crpoeHr{r MoneKyn r4 crpyKT,/prr coe4uneH[[,a TaK)Ke B3aI4MocB-{3Ir Heopfalrrzqecrofi xlrMl{I{ a apya"t" xrzMI,rqecKI4MrI ru{crll4 nJrrr*aMrr 14[paKTr4rrecnoft :Ha.I[NrocM.
3aAauz [3yrreHut AIzCuI4[nI'IHbI 3raKJ]roqarorc-f, B Sopiraupon alLla r4 yrny(5neHar{ cuc:TeMbrSUAHLIfi. Y ACIIHPAHTOB TIO OCHOBH'IN{ PA3A()NAM AI4CIIIZ.INI4HbI:. CTpOeHr4e aTOMa;
. lleprao4u-recxuri 3aKoH;
. llepuoAurrecxa{ c}rcreM a xlzMr4 rrecKr.Ix oJreMeHTots. xHMI.IqecKa.f, cB_fl36;
. KOOpIrrHaIIr{oHHbre coeAuHeHr4_s;
. Heoprautrqecxrait cr,rHTe3;
. 3aKoHoMepuocrrz [poreKaHa, xur{Hqecxnx peaxquii;. TepMOAIzHaMr4r(a;

. rpa^:onrre paBnoBecrzx u $a:onrre ArzafpaMMbr:. KI{HeTuqecr(I4e lrpoqeccbr;

. x],,.l.{Ilfl. S_, P_, d_, f_:nelreHToB;

' Meron'r I4CCJreAoBalrI4-s crpyKTyp.u ra cnofic-r' Heopfa'HrrecK'X COeAz'euhfi

2' Korunere'Ill{u o6yuamtqerocn, QopMrrpyeMbre B p$yJrbrare ocB,oeuun gaHnofiAr{cqrrnJrrruu (uo4yla)
Kounerenq uu, s optuupyeMbre B npoqecce ocB o e'rrr Ar4 crlunnr,rHbr :IIK-1 - foroBHocrb K caMocrorlenbHoMy npoBeAeHr{ro HayrlHo_r,rccner:oBarelrcxofi uTeoperl4rrecxoft pa6orrr B coorBercrB'rv cilacloproM nayvuoil cnerlr,anb'ocrr{ rro EreopfaHr.qeclcofixHMLrpr) K rIoJIfreHI'IIo 3KcnepI4MeHTaJIbHr,x pe3ynbraroB, B ToM ql4cJre [paKTr4rrecKLI Ba]KHb,rx ,HoBbIX' yAoBnerBop'trroqux ycraHoBJIeHFIbIM rpe6onaurzxu K coAepxaHqro 4uccepraqrEfr Ha
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corrcKaHl{e yrleHoft crerleHl4 ]Karrilprftara HayK rlo HayqHofi cleqrraJrbgocrtr i.4.1. HeopraHr.rqecKafl
XI4MLIfl.

IIK-2 - cuoco6Hocrr [cr]oJrrroBarb coBpeMeHHyro HayrrH]To a[[aparypy r.r MeroAbr,Heo6xoAuuble npu BbITIoJIHeHI4Iz HarrHbIX r{ccneAo saHuir n o6nacrz Heopru.Hr4rrecxofi xLrM.rrr;rIpoBorrITL cI4HTe3 kr aHaJII{3 pa3naqHbx o6reKroe HeopfaHurrecroft xprMnr4, coe4zmeuufi,Marepl4anoB; BbulBntrb B3arIMOCB'3I{ Mexry cocraBoM, CTpoeHr{eM V Cnoficrnaupl HeopraHilqecKl4xcoenr{HeHr{fr.

B pe:y.nrrare o cBo eHr4-{ AHcrIHnn rdHu o 6yuaro q rafi cn g orxeu :
3narr' Bce ocHoBHbre AaHHbIe rlo'reMaM rrzcIIHrInI4HbI, Mecro HeopfaHl4rlecxoft xuMLrHB prAyxuMI4r{ecKI{X II{cq[[rI4H; KaI(I4e pa3Aenbl HeopraHl4r{ecrofi xarMurrnau6onee rroJrHo orpaxarorc_s BAlzccepraru4oHHoM I{ccneroBaHLrrl; RaK:flg lloHtrus 14 3aKoHbr HeopraHr4rrecrofi ,."*"" 

""ronr,3yeracrII4paHT B csoefi HayqHo-accJleAoBaTeJlrcxofi Aer'reJrbHocrr4; coBpoM€HHoo cocrorHr.renpo6leuaraKrz Heoprauuqecxofr xnMnv I'I KaKr.Ie HalpaBneHI4-rI Moryr noryr{vrb pa3BHTI4e B6y4yrqeu; [cropnqecKoe pa3BI{TI4e Heoprauuqecxofi xrrMr4rr 14 Ka*rze pa3Aen6r BbrAenrdJr'c' tscaMocrotlTeJlbHble HayqHr'Ie Ir 3KcnepHMeHTaJIbHEre HailpaBneH ns. xvrMprecrcoft uayxz.Yuerr aHanrr3l4poBarb pe3ynbrarBr HayrrHo-raccneAoBarenrcrofi pa6orsr lra coorBe,rcrBrrenaclopry cneqIlaJIbHOCTI'{; nplzBneKarb ocHoBHbre rroH-rrrr4r HeopfaHrrqecrofi xr,rN,rr{u rI ee palAenoBtt o6cyx4eHlrro rIoJIyqeI-IHbIX pe3ynbraroB; Kpurr4rrecKr.r cr4creMarr43r4poBarb nr4TeparypHbre AaHHhrerlo reMaM AHcrIr4rrnI{Hu, Hau6olee 6rfisrco orHocrquec.,r B TeMarr4Ke Hayrrgo_[ccJleAoBarerrrct<ofipa6o:rrt; $oprraynmpoBarb 5-7 rerr,r Kypco'brx palorluayuHo-r4ccJreAoBareJrbcKr4x pa6or no r.rur"oJHeopf aH[qecrofi xtrMLru 14 c[naHl{poB al} HX Bbrfro JrHeHr4e.
B'naAerr npo0eccuoHaJIbHbIM xr4MzqeoKr{M r3r,rKoM; ycrofivranr*ru HaBbrKaMr.rI4cIIoJIb3oBaHIz-f, norurvfiuoro ailfiap'dra HeopraHuqecrcofi xrrMLrv n npoQeccrao'a"nrnoft

AerrreJrbHo crr{ ; Teopr, efi n uero4anar4 H e.pf a'r{qecxofi xLrMLru.

3. Crpylcrypa n o6reu Ar{cuurrJrrrrrbr

Tadtmual

Bul yqednofi pa6orr,r Bcero qacoB
(axa4euuvecKr.re

-racrr)

rfacon B ceMecrpe
aKaAeMurIecKI4e qacbl

O6rqnfi o6neu 3aq. en.

tr4: Hux:

flpaxrrauecKrre 3 an_f, Trrt
Jla6oparopurte I rpaKTi{qecr.rae sansru.r-no

rla cr,r B H eayArrrop no ii p aO orrr, elc,rlrou an
CAMOCTOflTEJIbHYIO

BuA nponaexyrovuofi arricrauara
KaHAaAarcKrEfi sr<sal4eH

Kau4z4arcxuft sxsaldeH

4. Cucrema orleHrrBanrrff
flo oxoll.{aHuLr rav.rrelrrfl liypca o6yvarorquircx cgaer

flBrrflercfl. o6.flgarenrubrM An,g Bcex.

5. Co4epxaHrre AHcrlurrJrrrHbr

5.1. Teuaurqecrcnft [JraH Ar{cqrl[lrnHr,r

KaHAtrAarcxirft er:arvreu, noroplrft



5.1. Temarz.recrcuii rrJraH ArrcuurrJrrrHbr

Ta1tuua2

J\b

t/n
HalrueuonaHue

rervu/ustu
pa3AeJroB

06reu .[rrcutrrrJrnnr,r (n.r

Bcero Bugu ayAr{Topnofi pa6oru
_fq5eagyg3gg5gg .racu)

I4Hrre Br{nbr
noHrarcrHoft

pa6orrrJlemuuu Ifparcrn.recrcue
3AHflTI{f

JIa6oparopHue/
IIpaKTuqecKue

3AHgTI{fl IIO
IIOATPYIIIIAM

2 aJ 4 5 6 -
I Crpoeuue aroMa.

llepzo4ravecKas
cI4CTeMa

A+ '2 2 0 0

0
2. Xuuzqecxa.B cBr3b 4 ./-

2

L

0

2 0
3. Kounnexcnrre

coeAI{HeHr4t 4 z 0 0
4. Tepuo4rznaMrrKa 14

KI4HETI{KA z 0 0 0
5. @a-:oerre

ArrafpaMMbr
Heopf aHr4rlecKpIX

CIZCTEM

2 2 0 0

6. HeopraHrz.recxpt fi
CI4HTE3 4 /, 2 0 0

7. Xutvtus s-, p-
SJIEMEHTOB 4 2

z

2

0

2 0 0
8. Xuwus d-, f-

SNCMEHTOB 4 2 0 0
9. Mero4u

r4c0JIeAOBaHlrt

HeopraHnqecKrrx
coe.4uuenyIfr

AT 2 0 0

10. Koncylrraqvr
lepeA 3KsaMeHoM

2 0 0 2
11 KanAraAarcxufi

SK3AMEH
aAJ+ 0

to

0 0 34
I4roro (vacon) 68 T6 0 36

5.2. Co4eplxaHr{e Arrcqur;runst (nodynn) rro reMaM

T enamuxa il e K4 uoH H btx I annmuti :
1. Crpoeune aroMa. flepno4HvecKas cucreMa
conpevreHuble [peAcraBIreF{?rfl' o crpoeHr,rz aroMa. fllpo aroMa. ypanHeune Illpe4unrepa.KopnycrympHo-BonHonofi 4yanu3t{' KnaHToBbre qucfia. Pacnpe4eneHr4e 3nexTporrHoit nrornocrH.Arolrsr'Ie op6uTattu:3Heprl4fl u $opua. llpaenna 3arroJrneHar oneKTpoHaMrr aroMHrrx op6zraneft.llpuHqau MI{HI4MyMa 3HepfI4I4. Irpannnra. Kreqroncxoro. 

^llpan"ol xy"4u. flprauqran flayrz.Aroruurre repMr'I' flepuolzvecxufr saron. 3aroH Mo:mE. crpyxrypa llepuo4rvecrof crrcreMbr.I4sueuenrze xapaKTepl4crl4K aroMoe n raL6ruqe Meu4eJreeBa: paA'ycoB (arounrrx ra rzounrx),3neKTpoorpl{IlarenbHocrl4' sHepfI4I'{ IzoHrrcaIII{I4' cpolcrBa I( s.IIeKTpoHy. Irl3ueu,suue Kr4cJrorHo-ocHoBHbIX ceoficrn oKcIlAoB, fkIApoKclzAon, cynrtpu4on. orxprrr2.fl HoBbIX xr4Ml{qeoKl{x 3neMerrroB.2. Xuwu,recKas cBrr3b
flpupo4a Ir xapaKTephrcrLKwxllMlr.lecKo ft csssu. MeroA BaJreHTHbrx csssefr. Tu6puguzatlux.Mo4enr fulnecnz' MeroA t\4oneKyJr.f,pHbx op6zra-uefi. oueprerr,qecKrz:e Ar4afpaMMbr
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MoneKyntpHblx op6l4Tanefi' MarHurnr-Ie I4 orITI4qecKHe cnoficrna MoneKyJL Koppenaqrzo'HbleAI{afpaMMBL r4osnax cB's3E' crpoeuue H.HH'IX Kpr4crannon. pa:Hoo6pa3r4e Kpr{crarrr4r{ecKrzxcrpyKTyp HeopfaHur{ecKl4x coe4zueuraft. KoncraHra Ma4enynra, 3Heprus raoH'ofrKprrcrannrzqecxoft perxerxr4.
3. Kouu.ueKcHbre coeArrHeHrrfl
llpupo4a KoopAI{HaIII4oHHarI cB.fl3rl. Koop4nuaq[oHHafl Teopus. o6pa:onauueI(ooprI{HaIiI4oHHbrx coeAzueHzfi' r4ossas More.rib Jlrrorzca. xecrxue 14 MJ{fKrze Kr,rcJrorbr rrocHoBaHr4r. Teopux KprrcranJrr4qecKofo rronfl. pacqenreHae d_op6urarefi B C)KTaSApr{qe'KoM LITerpa3Apl'rqec*oM rIoJIe' Teopu-rr flua-Telnepa. 3ueprerr.ruecKar ,qr{arpaMMa MoJreKyJrflp'brxop6raranefi KoopAI4HaIIuoHHbIX coe4zuenzfi. onruqecxz e u MafHrrrHbre ceoftcrsaKoopAlrHarlr{oHHbrx coe4uuenaft .

4. Tepuo4rrHaMr.rKa rr Kl,rHerrrKa
flo',lrvq v 3a!,a.*v xvMl'qecKor'a repnao4rn'aMr4Kr'. BHyrpeurus oHepr'u, Id gHTaJrbrrrz{.flepnrrfi 3aKoH TepMoAI4HaMztc' vpan'enze ficca pr cJre.4crBr4s r43 HeFo. Tennoenarcocrr,. ypanue'ueItrzpxros@a' 3urponax, dra:uvecinfi currcn. Bropoit 3aKoH TepMoAr{HaMurca. @aronoe paBH'oecr4e,ero ycJIoBHe' r{zclo creueuefi cno6o4rr, ,,paBlzno $as fu66cu. b""o"*rur" t".ru, Qruonrrx rr'arpaMM.Porm aa$Sy3vu B I(IrHerI4Ke rerepore'Hbrx peaKrlr{fi. KraHerra*a rerepofe'Hbr}r KaraJrr4TrzrrecKr{xpearqvfr' Pa:na'{uE're pe)KI'IMbI tlporeKaHl{r pearcqzfi (r<nHerrauec Kafl kr BHelrrrf,.f, Kr'HeruqecKa,o6lacru' o6nacr' nne'*refi 

" "tytp".rHefi ausQysaa). 3ae'craNaocrb cKopocrr4 peaKrlrrrd orTeMrleparypnr' YpanHeuze Appeuayca. 3uep."" unrruur}r4Lr vcnoco6u ee olperenen'x. oneprHxI{ SHTpon[t aKTIzBaIIuu' r4cnotb3oBa'I4e MoneKyn-f,pHbrx .,ocro'rHHbrx ripu pacqere KoHcraH.rbrcKopocTr4.

5. HeopraHn.recKuft cr{HTe3
MeroAlr 

''ptMofo u KocBe'Horo cIzHTe:a. Peaxqarr BeqecrB B pa3n'rrHoM arperarHoMcocToflHl'I,n' ocarx4eHrre n3 ra:onofi {a:r,r. 3oJlb-reJrb Mero.4. fu4porepnaanr'rrr ia rnep4o6asurrficI4HTe3' Xralaz'Iecxae TpaHc[oprHBIe peaKIIHa. Peaxqaz B pacrBopax (no4urrx. r.r HeBoAHrrx).Kara'rzrr'r'IecKrIe peaKllai{' Itraccw$ur<arlar Karanr{Tr4qec*r4x pear<qufi rr KaraJrra3aropon. TeopunrlpoMexyrotrHblx coe4uHeHufi B KutraJII'I3e, [pI4HIIr{[ gHeprerl.rlecKoro coorBerorBldx.Mera-uorounlexcHrril KaraJII{3: KIrHerI'rKa H MexaHI43Mbr. cerexrrzBHocrb KaraJIIBaropoB.HeoAuopo'4Hocrb rloBepxHocrl'I I(araJll43aropoB, Ha'eceu'bre KaraJTr43aropbr. oueprna aKTr4rlarlpri4f ereporeHHblx I(aranl{TI4rrecKr4x pearqiafi .

5. XuMlrq s-, p-3JreMeHToB
llonoxenze s-' p-gJIeMeHToB n lleprao4u'recxofi cr4crerue. creneHra oKr4cr(3Hu.fl o.rIeMeHTo.B.Ba'neuruocru' oco6oe fIorIolKeHI'Ie BonopoAa n ra6nrqe Meurernena. 3axo'orraepHocrr,r r{3Me*reHr4.f,csolzcre rlo BTopoMy Ir rperr'eMy IIepHolty. o6qar: xapaKTep]zcrr4Ka sJreMeHroB IA-VIIA rp].[n.tr4:Me'euu.s ceolicre ocHoBHbIX KJraccoB coeArzHeHr4[ s-, p-e:reveHToB.
7. Xurvus d-, f-ene*reHron
floloixenue d-, f-sleueHTo.B n llepuo4u.recrofi cncreMe. Baneur'ocrr{, crelreH H o,.ucreHnfl..d-' f-cxarae' 3axouonaepHocrl4 I43MeHeHu.q cnoftcrn un"r."to";;;;;ueunft. BHyrpenurrfleplzoAurrHocrb JIaHTaHoHAoB a aKTI4HoI4ron' HaxoxtAenl4e B ]rpr4poAe. oco6euHocra xuuuu 3d-sJreMeHroB' 3reueuru rpr4aAbr )r(e,Te3a. cyrn$ra4u : a-, +i-ereMeHTOB.
8' Meroru uccJreAoB anntr HeopraHuqecrcrrx coe4uHeunfr
{u$paxqraoHH'Ie MeroAbI I4ccJIeAoBaHr4.s crpyKTypr,r HeopfaH'qecKrr.K coe4urieurzft:pe''e'oSa:oebrft I4 peHTreHocrllyKryp'nrft anarauur,- unrurponorpaSax rz urlfrrpouorpa6Hx.Pa":uoo6pasl4e crIeKTpaJIbHbIX MeroAoB r4ocJreAoBaH vts. r4ccneAoBa'H{ cnoftcrs HeopfaHrzqecK'Xc o eAHHeHr4fi . Mzxpo cr(orrLr qecKr4e rd repMl4r{e cKI{e aconenotsaHlr.q.

Tem amuxa np aKm uqecx ux s aunmu il :1. Crpoeuue aroMa. flepuogll.lecmufr 3aKoH
llolpo6'o paccMarpl4Barorct BolIpocbr crpoeHr4r aroMa, crpyKTypbr nepao4rzvecxoftcl4creMbl xI4MI4tIecKI4x SJI.MeHTOB, 3aKoHouepnocrefi Iz3MeHeHI.,I-rr ceoficrn 3JreMeHToB, npocrblxBeudecrB r{ ocnoBnbrx KnaccoB HeopfaHuqeoKr4x coe4aHeuufi .2. Xurvmq.ecKaq cBfl3b. Cfpoeuue MoJreKyJr

flo4po6uo paccMarp'Balorct Bolltrfocbl, cB"fl3aHHbre c ocHoBHb,* Lr rvrrraMi,H xzrrau.rec;xoficB'g3I{' orrr4ca*Hs' o6pa:onaHr4f x'Mr4'i4ecrori cn.a:u uocpeAcrBoM MeroAoB B,neH.rHr,rx cnsgefi H
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MoneKyn-{pFIbIX op6uraneft. SueplerllqecKl4e ArrarpaMMbr MoJreKynflpHbrx op6ura-uefirfoMo-sAepHblx I4 rerepo{.4epHblx AByxaroMHbrx MoneKyn. MexlronexynspHbre n:auN4oAeffcrBrr{.opHenraquoHHoe' Alrcllepcl4oHHoe u I4HryKrIr,roHHoe B3arrMo4eficrnux. Bo4opoAnas cnrrsr. Ed3HaqeHHe Lr Ball(Hocrb' ocHonHrre rIoJIo)I(eHI4-f, :ounoil Teopr4u. BarreHrna-s 3oHa, 3o'anpoBoAllMocrrr 14 3arlpe[IeHHas 3oHa' flonynpononHrlKoBHe coeAnHeHrrlr rr rrpog16re BerqecrBa.3. Kouu.neKcHbre coeAnHeHr.rq
Klaccr'r0uxarJprfll HoMeHKrlarypa 14 r43oMepu{ KoMrrJreKcHbrx coerr,rueHufr. ycrofiq,ueocrs

KoMrIJIeKcon' PearqHv I(oMrIJIeKcHbIX coeAI4Henuit,Bm.rgHze JII4faHAoB. flpulreueul4e K'MTIJI'K.HbIXcoennneHuft.

4. (Da:onue Ar{arpaMMbr Heo praHrrrrecKux crrcreM
Muoroo6pa^:Ize $a^:onrx AI4ary)aMM Heopra'r,rrecrc4x cr'creM. creueur Kr{cnorHocrl4rlpocrr'Ix cynrtfa4on' crexuouerpnr{Hble Ir Hecrexl4oMerpr.irrHrre coeAr4Henux. 'fnep4rie pacrBophr.l'Is\aeueuu-s cnofi cre cr4creMbr.
5" Heopranu.recrcufi cHHTe3
o6cyxr4eHl4e neKulzoHHoro Marepaana rro TeMe "HeopraHrzqecxufr r]r4HTe3". Mero4rrBbIp2rrII.{BaHI4'fl MoHoI(pI4craJInoB. Pa^:4eleuile I4 orlI4crKa BerIIecrB. I4cuonn:losanl{e BaKyyMa,BblcoKofo AaBJI€HI4{ I{ Bb]coKoreMrleparYpHrrfi cr'rnresrr. CueICaHkre v cnrraBJreHrre. Ana-[Hs crarefrrlo reMarl4 Ke cLIHTe3 a Heopragl4 rIecKIr x coenanenuft .

6. Xuuus s-, p-3JreMeHToB
o6cyx4eul4e neKIII{oHHoro Marepvana. Bo4opogHbre rexHoJrofrz', BoAOpoAHoe rorrJrr4Bo.Kounnexcoo6pasoeaHrle s-gneMeuron.Brzgocrb r4 oco6ennocrra ceofrcrs 6epunmrx LrMar*kl:s.LrvxcoeArIHeHHfi' I4:ueHeuae cnoficrB coeAlrHenrzfi n px4y ca-Sr-Ba. pa^sHooo!-*r," coe4rEHeur,[ p-gtIeMeHToB: MeTaJIJIE'I, MaraJrnolzAbl, HeMeraJlnrr. Ausorepuhre csoficrea coelgrreHr{it atnoxru.,utt.A:rnorponvt yfnepoAa. vrnepoAHbre HaHoMarepr4aJrbr. Kap6z4rr *"r*no". l{uarpavnaa Fe-c.llonran'ropSl'I3M oKc'ra KpeMHtrt. Kper*rr.ft , irpran"t rcax [onyrpoBoArrKoBbre Marepr'anbr.coe4aneuus a3oraB pa3nI4r{HbIX crerreHsx oKrrcJreHr{{. oropu4rr H cynrsa4br MeraJrrroB.7. Xuvus d-o f-aneueuron
o6cyn<4eHl'Ie JIeKIII{oHHofo Marepl{ana. AHarus crarefi rro reMarr4Ke coeArrHe uuit 3d-, 4f-3JreMeHToB, coeAl4HeHuit urel.n.
8. MeroAu r.rccJreAoB LH."fl Heoplf a'r.rqec*r{x coeguueHnfr
o6cyltgeulte neKIlI{oHHoro Mareplura. yo-, zl(-cuercrpocKolr4{. onrra.{ecKas lr3neKTpoH'at MIzKpocKorII4'tr' Pa:Hoo6pa:r'e repMzrrecKrrx MeroroB r4ccJre4oBaH'.{ HeopraHurrec*flxo66eKroe (uprzpo4urx 14 TexH'rrecxux). Auanzs crarefi rro TeMarrrKe [p'MeHeuia-a $usuqecKprxMeroAoB r'rccJreroB aHrr.fl K Heopf aHr4qeclfl4M O 6r exra.rr.

6' vqe6uo-MeroAuqeclcoe o6ecneqeHue rr rrJraHr{poBa'rre caMocroffTe"rrrnofr pa6oruodyvaroqraxcn

Ta6nwp3

(Dopnru CPC, nnnro.ra*pe6-nanlrx n no4rorc*.. I< .a"_,rr",

CrpoeHlre aroMa.
flepuo4uuecKafl
cI4CTeMa

llpopa6orrca lerqzft, rt""r" o6"*r*urroft 
"AononHrzrelrHofi nr,rreparypbr, rroAroroBKa K [paKTrzqecKoMy

3AH.ITIIIO

KOrranneXCnnre

coeAuHeHI{.S

Tepvro4zuaMLr:rrau
KIIHETI{KA

IloAroronxa K JreKrIr{oHHoMy suu"r"tolffi.oro"* 2_3
TI,IrIOBbrx 3aAaq rro TeMaTrzxe nenqrafi

@agoerIe AlrafpaMMbr
Heopf aHHrIeCKr.IX

CI4CTEM

flo4rolonxa K rrpaKTr4rrecKoMy, u""r"*lru.E.
aerope r$ eparoB Ax.rccep t a\ufr n o reMarr4 K" 

"ayr,"rrr" $ as onrx
n4arpaMM ua xaSe4pe HeopfaHzqecxoft z Qra:zuecr<oii r"*",TtovfV)



Heopranrauecrufr
CI,IHTE3

flpopa6orrurer<u@z
IorIOJrHI4Tenruofr nrrreparypr,I, floAtoroBKa I{: [paKTurrecroMy
3 aH.srr4ro. Pa6ora n 6u6nraorpa$ zuecxzx 6a^s,lx 

-AaHHrx.

-3 crarefi uo reMaTr{Ke 3alrrvflXnvus. s-, p-sleueuron llpopa6orxa nexqnfi , ttffi ,
Aorronnr4TenrHofi nrrreparypbl, rroAroroBKa K rlpaKTllqec KoMy
3aHtTulo

Xutvtpt s d -, f-en enrerl ron

Aorro nHr4 Telruofi Jrr{Tep arypbr, rroAroroBKa K rrpaKTrrqecKoMy
3 aH.f, rr4ro. Pa6om n 6a6nuorpa$auecrux 6a^: ex iaunrx.

llpopadorxa rexqrzfi 
, @i

S 9P x:gruruggpy 2-3 craiefno reMarriKe :ralnrprfl

Mero4rr rrccneloBaHru
HeopraHnqecKr,rx

coelzueHzft
Koucynmaqur nepe4 Ilo,4roronxa K gK3aMeHy, rroAroroBKa BOrrpocroB, rpe6yrorqux

AononHr4TeJrbHof o IlorcHeHr4,s
Ycrurte orne.rtt Ha gx3aMeHauuo"nore 

"o
7. IIp ouexyroqHa_fl arrecrarrrre
7.1 OqeHouurre mareprraJrbr

ArrcqurrJrr{ue (uo4ylro)

rro ArrcqnrJrrrHe (tro4ylro)
Ars upoBeAeH[q [poMe]KyroqHoft arrecrarlurl rro

KanAuAarcr<nfi exsaueH cAaercr rro 3aBepmeH'Io uswe*n rrucrrr4rrnlrHrr ,,Heopraul4qec*a.f,
xI4M[u" n tfopuare ycr]Ioro co6ece4onauru. Ka.xr4rifi sxsa^aeHaruzoH'brfi ozurer co4epxcrar 5BoIIpocoB' B T'q' oAIzH Borlpoc [o coAepxaHl{ro (reoperrzqecrs4M pa3AenaM rz 3Kc)rrep'Meurans'ofivacru) qacrr'rr{Ho Bbrfron'eHHOft xanAUAa rcxofr [vacep-rarf.rr4.

{ru npone re*Lr' KaHAIrAarcKofo sK3aMeHa yrBep)KAaercs cocraB KoMr{ccr{rz no []lr4eMysK3aMeHa <HeopraHuqecKas xHMHt))' Hopuarranrr 
"pa*ai"r Ha rro,4foroBKy oTBera - He 6onee 60MI4H; Ha orBer acnupa*Ta - He 6olee 60 nazH. llpz ornere o6yvarorqzftcg rraoxer rroJrb3oBarbcf,3awrcflMr4' cAeJIaHHLIMTT IIpu rloAforoBKe orBeroB. KanAuAarcxuit 3K3aMeH npoBorl{Tc{ BcoorBercrB,rh c ycraHoBJIeHHbIMz rpe6onan r4flMr4lz no sapaHee yrBeplriAeH'oMy pzarTr4e&H*rar.llpoqeaypa ilpoBeAeHl4t 3K3aMeHa rrpeAycMarpr4Baer Ao[onHr4TeJrbHbre Bo'poc'r rro reM ]r(eII[I4 4pyrr4M pa3AenaM rlporpaMMbl, He BOIIIeAIII4M B 3K3aMeHaIIuoHHrrfi 6uner. Kaxr4rrfi Borrpoc5unera o{eHl4Baerct B MaKCI{Uyu 1 6arn, aroro 3a Becb orBer ac[apaHT MOXer na6paG 5 6a,rnon.

Kplrrepuu orIeHKr{ p e3yJrbraroB KaHArrAarcKoro 3rc3 aMeHaoqesxa ((orJllrq'o> (5 6annon) c:r'nurcx npu co6mo neHyrucne,4yrorqux ycronrz;:- fpaMorHoe 14 npaBI'IJIbHoe ucroJlb3oBaHHe B orBerax xr4Mr4qecrofr n o6rqeHayvuofTepMr4HOnorr4H;

- 6 es o un6o r{Ho e BnaAer{He Karef oprr anr,HbrM arifiaparo M Hayr(n ;- yMeHI{e o6o:uaqurb ocHoBHbIe ntrro6leurr c0opuynupoBaHHbrx s 6,urerax. BorrpocoB;- 6esoua6or{Hoe 3HaHfie cparruvecl(ofo Marep vana:
- rrcropr{orpaQa-recxue 3HaHr.r{ B pilMKax BorrpocoR 6utera;
- yMeHrre cB's3arb orBer Ha Borlpoc c reuoft AlzccepralllroHHofo rrcc1re1oBa*Lrfl;- JIOfaqHocTr,, cBr3HOCTb oTBeTa.
oqenxa (fiopo[ro) (4 6anta) craBa;Tcs,npn co6nro reHr4rrcneAyrou]ux ycnonrafi:- fpaMOTHOe I4cfIoJIb3OBaHIZe B OTBerax sKOHOA4Aqecrofi z o6rularuy"rror,"prrroJrof'H;- npo6rerruoe rr3no)KeHue csopvyr'poBaH'brx n 6vrerax BorrpocoB;- orAeJrr'Hbre orua.xa ,'pa r43noxeu.nrz sar<r'qecKoro Marepkrana;
- HerIoJIHora v3noxeHl4-f, Hcropaorpatpaveci<I4x cBeAeHr{fi n pauxax BorrpocoB 6nnera;- yMeHi're cB-fl3arr, orBer Ha Borrpoc c revoft rncceprarlr4oHHofo uccne4oBaHrfi;r nofaqHOCTL, 0Bq3HOCT6 OTBeTa.
Oqeuxa (yAoBJrerBopr{TeJrbuo> (3 6anna) craBr4Tc, 3a:
- HeAocraroqHoe acflorlb3oBaHI4e B OTBerax xrrMrrqecKori v o6rqeHayvuofi TepM14Honofr.r'{;- He[o .TaTOTIHO e Bna,4eHI4e KaTeropI{aJrr,HbIM alr,,apal.oM Haylfl4 ;- yMeHIre o6osua'rl4rb roJrbl(o oAHy rr3 npo6neu, 

"$opryrr"poBa'Hbrx n 6une'ax BorrpocoB;- ourn6rcra rrpr4 rz3noxeurzz $arraqecKoro Marepuana:
- noBepxHOCTHbre rzcropr4'fpacpzuecrze 3HaHvfl.B paM*ax BorrpocoB 6n,era;- HapyrrreHl4e IOfI4rrHo cTLr u cB-fl3HocTI{ oTBeTa.
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oqeuxa (GeyAoBJrerBoprrreJrbno> (2 6a.r.na) craBr4Tc.fl 3a:
- orcyrcrBl'Ie B orBerax Heo6xo4auofi xznm'Iecrofi u o6rqeHayvuofi leprvmuonorl4l{;- ofrr'rcarenb'oe r43no)r(eH'e csoprrympoBa'H'rx e 6arerax BorrpocoB, HeyMeHr.eo6o:na.rzm lr r{3Jroxg,rrb npo6leurr;
- rpy6ue orua6xu flprr rr3nox(euura $axu4rrecKofo Marepvura:
- He3HaHrze r4cropr4orpaQnu noupo con 6rzlera;
- HeyMeHae cBfl3arb orBer Ha Borlpoc c reuofi Al{ccepTallrloHuoro rrccneAoBaHrr.tr;- HapyrxeHHe Jrof zrrHo 0TII, cB.f, 3H O CTI{ OTBeTa.

Boupocrr Ad'Iq KaHAuAarcKoro 3K3aMeHa (rfopnrupyrcr l-4 Bo[pocbr 6u.rrera):1' ocnonubre [peAcraBJ{eHI4tI o crpoeHr4r{ aroMa. Bonuoeas Syuxqux. ypanneuzefupe4znrepa' KnauroBble qucra. s-,p-, d- a fr{rouurre op6ura-nz. pacnp.4.rr"""" 
3neKTpoHoB rroaroMHbIM opo'ranau' llpairqnn MI.HI4MyMa oHepfr4'r. llpu'qan nuyni.Sr"orpoo"oe crpoeHrrearoMoB r{ MoneKyn. Arounrre rd Moneryn_{pu"r" op6rurarrra.2' 3nempoHnrre xoncpzrypaquu H repMbr aroMoB. llpanano Xyn4a. orerrtrronuaxIrJIorHocrE' PacnpeAeJIeHI{e slerrpouuofi rJrorHocrr{ B nByxaroMH'rx MoneKynax.KoppenxquonHsre op6arzursnbre Ar.rafpaMMbr.

3' conpelreuuar $opuynuponica [epzoArzqecKoro 3aKoHa. 3axoH Mosrrz. crpy*ypallepzo4zuecrofi cucr"t"t' ilep"oa", 
" rpyrrrEr. 3ar<ououeplrocr' r.r3MeHeHr.r, QyH4anae'rarrbHbrxxapaKTepI4CTIrK aroMoB: aroMHbIX lI I4OHHbX paArzycoB, rroreHrf,uana [oHrrcaqur4, 3HepfHH CpoAcrBaK sneKTpoHy r{ sJreKTpOOTpr{rIaTeJrbHocTr4.

4' llepIaoAIaqHocrb rI3MeHeHI4.f, ceoftcrs [pocrbrx BerqecrB pr ocHoBFrhrx xr4MuqecKr4xcoeA'HeHr'rfi (oitclzlon, fT4ApOKCHAOB, faJrofeHr'AOB, Cyns$240n, xap6a40n).5' llpupo4a xl'Mlzqecxofi cn.ssl4 Ii ee xapaKTepLrcrr.rKr{ (grrina, r""pr"", HarrpaBneHHocrr,,rlontpHocrb' Kpar'oc*)' ocuon'ble TI{tIbI xlzM'secKoft cesgr4 (nparxo o*upun ap"syftre ux rzrrpr4Belrzre rrpr4Mepbr co eAuneHrarZ).
6' oc'osHble rIoJIo)I(eHa'tI Mero.4a BaJIeHTHbrx cessefr. HanpaueuHocrb, HacbrrrlaeMocTb rIrlonspl'3yeMocrb KoBaJIeHTHofi css:H. Blussrae HenoAeneH'r,rx sneKTpoHHbrx rrap Ha crpoeHrzeMoJIeKyJr, Mo4enb fulnecnu.
7 ' I4urepnperal{1.{ crpoeHl4t MoJteKyn Ha ocHoBe op6ura*u6x MoAene ft u uccttego'aHr4.f,pacnpeAeneHlr'fl elexrpolrHoii IIJIorHocrI'I. JloIca,uu3oBaHHbre MoneKyJrrpr{bre op6raral'.fu6puguzaqux' 3rerrpoHHa.s Koppensrlu'{ B aroMax r4 MoneKynax.8' ocuonurre roJrox(eHr4.fl MeroAa MoneKyn{pHr,rx op6nranefi. AnyqeHTproBbreAB)'(sneKTpoHHhre MoneKyJIfpHbIe op6aranu. Suepiernuec*r4e Ar.iarpaMMbr MoneKyJr{pHbrxoponranefi foMo-flAepHblx v rerepo{AepHbrx nByxaroM'brx MoneKyn. oueplrax HoHrd3il.rlr4r,MarHrzrHr,re u orrrrzqecKue cnoft crna Monel(yn.
9' r4o*uas MoAenb crpoeHl4tl Kpl{crannon. HeHanpaBJreH'ocrb rr He'acbruaeMocrb r.oH'brxesaarto4eftcrnufi' zouuufi panryc. Ta6luqrt I{oHHbrx pua"y.o" ro rlonnunry u IJIeHnouy.10' KpracranJl'r{ec*afl pelxerKa. ocuonHrre ,"o", ,$"rt*nrqecKr,x crp}T(Typ. crpyr<rypuuerIzIIbI HeopfaHl'IqecKl4x coeAI'iHeHI4ft' 3Heprraa aonnofi p.-.tn". Koncrasra Itiu4arry"ru.11' crpoenue MoneKyn rlpocrb*l I'I KoopAr{Harlr4oHHr,rx HeopfaHr4qeoKrrx coe4zueHaft.flonul4epHbre KoMrrleKcnbre coeArzneHr4r.
12' ocnoeHrre cocraBn-f,Iolqlre Me)I(Monexynrpubrx B3ar4Mo.4eficrsnfi. opraeuraquolrHoe,I'rHAyKIlI4oHHoe u Al{cllepcaoHHoe nsanr'ro4eficrBrl"fl. MonexynapHr,re norno,,oa"r. tsau-4ep-Baansrconr'r MoneKynbi. K"nacreprr aroMo' r.r MoneKyn. cyuepnaone*ynbr H cynpraMoneKynspHa_f,

13. llprzpoAa BoAopo4Hofi cnrsiz.
csofrcrsa coennsennft.

Ee runu. 3na.reHr4e BoAopoAHofi cs_ssz. Bnrasuze Ha

14' MeralJIbI, AH,JI.I(TpI'KI4 I4 rlony[poBoAHr.K'. 3ouHas crpyKTypa g]repferuqecrKofocleKTpa KpI4craJ'InoB' flonepxHoc'rl oepruu. Pasra.{Hbre TVrrbI npoBo4r{Mocrlr. Kore6aH[s sI(plrcraJlnax' @ouoHr'r' onpe4eneul4e IrII4pI4[rbI3arrpeilIe'Hofi soHrr [oJ]ynpoBorHr.rKoB. ys*oso'HrreI{ IlrI'poKo3oHHbIe [ony[poBorHl'rKI4. llpu*e4zre npl{Mepr,r coeArr'eHrrfi pa:,rrzuubrx KJraccoB crro Jryrrp oB oAHr{r(oBbrMu ceofr cteaN4u.
15' ocHoe'ble rloHtrl4t KoopAI4HaIII{oHHoft teopuu. pasnrzqsrre rr4rrhr r<naccuszx atTnit,H OM C HKTI ATY P A KI I,I3 O M EPI{, K OMIIN CK CHIIX C; O EAI,IH ENU1I.
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16' o6pa^:onanue KoopAIrHaIIrroHHbIX coe4uneHHfi c nosuuuft r{gHHofr Morenfi LrrlpeAcraBnevuft lIwouca. Teopux MtfKI{x tl xecrKl4x Kr4cJror 14 ocHoBaHr,rfi llupcoua. Vcroft.]unoc:rr
r(oMrrJrer(coB B pacrB opax. (D axropbr, BJrr.rrrrorqr{e Ha ycroft vzno crr.

17' KoHcraursr ycroftqlaBocrn KoMnneKcoe. Jla6[nrHocrb 14 rrHeprHocm. OHrpo nufi''ir
BKnaA B sHepferar{ecKyro ycrofruunocTb KoMrIrIeKcoB, coJrbBarnbrft s$frexr, ,,aoa"rr"rfi sfr(ferr,
npaBr4na rIr4KJroB 9yraena.

18' ocnonuble [oJIo)KeHI4fl TeoplIH Kpr{cranJrr4rrecKofo [otrfl. Pacqenres.ne d- op6urareft noKTa3ApI4rrecKoM I{ TerpasApl4rlecKoM rIoJIe. 3ueprnx pacqerlngnl{.4, Snopfl{fl clapfiBaHl4fl I4 gHepfl'fl
cta6uxuzaqrrl4 KpI4cranJII{qecKI'IM rIoJIeM. cnexipoxruMra.recxr4fi pn4 n".un 4on. Ifou.srue o reop}rrl
-flHa-Te:r:repa, TerpafoHaJrbHoe Hcl(axeHr4e oKTagApr,IqecKlrx KoMUreKcoB.

19' 3ueprerl4qecKat AI4arpaMMa Monerynqpurx op6zrareft rounJreKcnbrx coe4unenzfr. o-I{ 7[-AoHopHbIe E aKuelropHble JII{faHArr. OnM'IecKI4e I,I MafHI4THLIe cnoficrea KoMrrJre)KcHbrxcoe.4unenxfi.
20' Mexanpl3Mbl peaxqufi K.MTIJI*K'HEIX coeAr,H enuft. Peaxqravr 3aMeilIeHr.r, orurelJre'r.rs ?rrIpI4 coeAI.{HeHafl IrvlaEila, oKrlctrlrreJrr,Ho-BoccraHoBlrreJlbHbre peaKIIIra. Bs,anMHoe BJ'{'HI,I.

JIVTaHAOB B I(ooprlrHaquonHofi c$epe' Tpauc-nma flHpre, qzc-eS$ixr. BHyrpuc$epurre peaKrrr{unI4raHAoB' llpnueneHue KOMIJIeKcHLIX coe4NHeHNfi n xnMrE.recxofi TexHo.[orr4r,r, Kar,EUIrz3e,
MeAHrIr.iHe rr sKoJrofr4rr.

2l' ocsonur,re rroHrrr4rr repMolu.rHaMuxlt. czcreMa, Br4Abr crrcreM. Tep,l,ag4"rru*r4rlecKl,re
rIepeMeHHbIe' TeMrleparypa, flapaMerpbr cocrosHfi;l cl4creMbl, r{HTeHcr{BHbre z DKcreHcI,IBH'IerIepeMeHHbIe' Konanonenr cl'rcreMbl Flesaezcznarrff KoMrroHeHT. flou.arne {rarlr. ypanueHr'rr
cocTo{FII4.[.

22' llepnrrfi 3aKoH TepMoAI'IHaMIaru. Tenro ra, pa6ora. BHyrpeHH-fls 3He,pms, gHTa,rbrrrds,
TerrJroeMKocrr. 3axoH fecca. cne4crnur a3 3aKOHa fecca. @opr.,aynaKzp*.o$u.

23' Bropofi 3aKoH TepMoAI'IHaMIzKI4. 3Hrponur v ee r43MeHeHr4s e o6parur*rx Lrueooparuublx npoqeccax. Teopeua Kapno - Knay:uyca. Pa:rn.rHr,re [rr(aJrbr reMrreparyp.24' @yH4anaeHTaJIEHbIe ypaBHeHI4t lu66ca. XapaxrepvcrrlrrecKr4e Synxqzu. 3Heprzafu66ca, sHepr't felrrrarolrqa. Ypanrreun-a Manceerra. vcnonn-s paBHoBecr.r fl 14 Kpkrrep'LlcaMo[poH3BoJlbHoro [poreKaHlrfl rlpoqeccon. VpanHenne lu66ca- fenrr,,poJrbrla.25' [nlxron'rnoHeHT'ble cl4creMhr. Pa^:noo6pasrze $asonu* oruapurM HeopraHr4qecKr4x
cr4cTeM.

26. [Ipavvuro $a: fu66ca. O4uorconanoHeHrHbre crzcreMbr. {zarpanarr,rbr (locrorHrr{ BoAbr,cepbr, cpocrpopa rr yrnepola.
27. OcHoeuoi nocrynar xur,rz.qecxofi

peaxrlr.{r4. KraneruqecKr4e KprrBbre. I(IaueluqecKr{e
peaKrlr4r{. Peaxqura rrepeMeHHoro flopsAr(a.

Kr4Herr4Kr4. Cnoco6u orrpeAe.lreHu{ cKopocrr{
ypaBHenr{{. KoucraHTa cKopocra r4 frop.f,AoK

28' ocHonurre TIoHtITI'r{ xzlruqecxoft Kr{Herr4Kr4. flpoc*re v cJro}KHr,re peaKrlrzu,MoneKyn{pHocrb pr cKopocrl npocrofi peaKIII4H. llopx4ox peaKrlr4r{. 3aer4cr.ir\4oc6 cKollocrr.rpeaKIII4Il or reMrleparypbl. VpaeHeuiae AppeHuyca. 3Heprrax aKTr.rBarIr4H lr cnoco6rr eeorlpeAeneHl4'fl' 3lelteurapnrre aKTbI xuMI,IqecKr4x peaxqaft u Sa:uuecr<trfr cMbrcJr gHwruv
aKTHBaur4r4.

29 ' Itnaccrzsuxaqax KaraJr'Tr4rrecKr{x peaxqrzfi Lr
rlpoMelKyroqHblx CO eAIIH eHl4fi S Xaranr43 e, [pr4HIII4[ SHeprerr.rqecKof o
14 rerep of enurrfi Karanr{3. Kra crorgo - o cH o euofi KaraJIr.I3.

Karanr{saropoB. Teopul
coorBercrBas. f oalorenHufi

30' fereporeHnrtfi KaraJII'I3. onpe4ereune cKopocrr4 rereporeunofi KaraJrlrrr4qecrofipeaKIII{a' ceneKrae'ocrl Karanu3aropoB. Ponr, a4cop6rla' B KuHer.rlKe fereporerJHbrxKaraJIIrrI4qecI(HX pearqufi' Heoguopo,qHocrb noBepxHocrr{ KaraJrH3aropo', HaHeceH'breKaranl43aropr'I' 3ueprnl aKTI'IBaurII4 rerepofeHHblx KaranlirurrecKux peaxrqufi. ocnonHueIIpOMbIITUeHHLIe l(aTaJlrrTr4rlecKrze npoqecobl.
31' o6pa^roBaHlre xlrMl4qec*r4x coe,4l4HeHrzfi n HeopraH'qecKr{x c'creMax. crexuoir,rerprEa uHecrexl4oMerpl4{ HeopfaHHr{ecKl4x coeAI'IHeHIrfi. Pasnu'rue I4 cxoAcrBa AanbroHHAoB, 6eprorrnAoe

r4 rB epAbrx pacrB opoB. llurepnerannr.Abr. c o eAaneurafi Kypnaxona.
32' flp-tn'rofi v xocneHnufi cuure3 coeAHHeHuit uz.rpo.rur* BerlecrB. flpunr:4ure MeronrjKrzilonyqeHHt KDKAbIM MeroAoM lle MeHee rpex HeopraHr.rqecKr4x COeAHHeHr.ifi pa^:urn< KJraccoB.
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33' Peaxquu s ra3oeoft Ous., B.AH'IX u HeBoAHBrx pacrBopax, tr,acfiJraBax. MeroAxI4MI'IqecKoro ocall(AeHl4'tr r43 rasonoft $a:rr. 3orm-renr MeroA. fuAporepnra6grrfi oraHTe3.Teep4o $ asHrrft czHres. Mexa'oxllMr.rqecKar aKTuB arlr4s n rnep4o Q a-:HoM crr'Te:ie.34' XaM'-recx[e TpaHcrloprllbie peaKrlr.rr4 rnfl cr,rHTe3a 14 oqrrcrKr4 BeqecrB.ooroxauuqecKHe I{ sneKTpox[MuqecKue Merorbi crrHTe3a. caHres [pr4 Bo3ne rtctnnu BbrcoKaxTeMneparyp' BbIcoKIrx 4anleHnfi; cI4HTe3bI B BaKyyMe, Ha 8o3,4)xe, B r4HeprHofi arnaoc{repe.35' Merolbl BbIpaIquBaHVfl MoHoKpI4craJrJroB r{ r{x Knaccr.r$rzxaqrax. flpmne4ure He MeHeeTp ex M eroAI{K B brp alII4 I,aHU fl M O H OKpr{ cra,TJroB c o eAaHeHr4 fi p a: la.lurtx KJiao c o B,36' s-s'nelreHTbl B llepvo4Iavecroft crlcreMe. 3ne*ponHax rconrpnrypangf,. Xapaxr:epnsrecrerle'Ir oKI'IcJreHrIt' Bo4opo4' oco6oe rloJlox(eHrre BoAopoAa n flepzo4ziqecxofi cr4.creMe.I4:oronrr BoAopoAa' frz4pr4ir rI I4x KJlacoasuxaqnr. or<acrrzrerbHo-Boccra'oBr4,reJrb'rre cnoficrsaBoAopoAa' lleporcrz4 BoAopora: crpoeHl{e, oKI{cJrLITeJrbHo- BoccraHoBarenbH'e osofrcrBa.37 ' cpanuenue sJIeMeHroB IA v IIA .pyrrrr"r. cpanuure r.3Me'errr4.fl rro rp)m,,€rMxapal(Tepl{crlzK sJIeMeHToB: pa3MepoB aroMoB' rIoreHIIIriMoB IrOHI{3aIII4I4, cpoAcr.Ba IC gJreKTpoHy r{sneKTpoorp'rlarenbHocr'' oco6eHuocrra KoMrrJIeKcoo6pa^:onauan ,-rrraina"ro". oco6er,rnocrrzxuMHLr Irur-Infl' v cxoAcrBo c 6eputnuena. llsN'IeHeHIze KldcJrorHo-ocHoBnbrx ceofrcrB coe.ql{HeHzfi s-3JTeMeHTOB no rpy[rraM.
38' llonoxe'He p-3tleMeHroB n llepuo4aqecxofi cr4creMe. onerrpoHHax xousur ypa\vs..BanegrHrre cocrotlHl{.tr p-oneMeHToe. c'eneHIr oKIrcJIeHIrt. p-oneMeHTLI: THrIrIrIHbIe MeTaJIJIbI r4HeMeranJrbl' MeraJIJIoI4grr' 3aroHoMep'ocrI4 B I{3MeHeHr,Ia cnotictn npocrbrx Be[IeorB tt coe4n'eHraftp-sJreMer{ToB BO BTOpOM rr TpeTr,eM rrepr{oAax.
39' cpaeHenrze csoficrB sJIeMeHToe IIIA u IVA rpyrrnbr. cpanHare u3MeHeHHs rro rpyrirraM

];i,ffi::ffiffir'J:T:H:: 
pa3MepoB aroMoB, rroreHrruanoB rroHrz3arrr{r4, cpoAcrBa K 3neKrpoHy 14

40' Arlcforepllocrb coerl4HeHl4fi erervrenroe IIIA rpyrrrrbr. Konaurexurn,re ruApo6oparbr,KnacrepHbre coeAl4HeHux 6opa' Amon'trzHarbl 14 u{ApoKcoanroMrrHarbr. Konrnrercu're coeAr,rrreHr4,aJII.MI,HI.'' curasbr aJII.MI'IHI4'' Allonaore pM."fl.. llpuueHeu ue 6opa, anloMr{Hr4.f, , raJr.rrrfl, v',,rrs. uTanIrvfl 14 nx coe4.krtrenrzfi.
41' Al'orponurre nao4ufrznaqr,fi yrnepoAa. vr:repo4Hrre HaHoMarepr.ranbr: cr4HTe3,cnoiicrna' uogusur<aqarE, npt*"n."rn". Kai6aarr MeraJr,roB. cepoyrn*po4. (Dpr:onrr.rlonanaop$l43M KBapua: crpoeHl're r4 TepMurrecKas cra6umnocm. Kap6uA KpeMHr{r:.42' [1pm'reHeHae rpocrblx BeqecrB I4 coeAnHenrzli sreNaenron IVA rpy]rrrbr. flonsrae orlony'poBorHlaKax' flonyueuue BllcoKorracroro KpeMHns. v repMaHrrrr. HaxoN4eHae oJreMeHTo.BIVA rpynnbr B rrplrpoIe. Cnuuqonr,rfi arxylayn rrop.
43' cpanHeuue ceoficrB 3neMe'ron vA rz vIA rpyn[. cpanuure r{3MeHe]F{rr.rr ,.o rpylrraMxapal(TeplIcrHK SJIeMeHToB: pa3MepoB aroMoB, rIoreHIII'IanoB I{OHI{3aIII4I4, cpol{orBa r( sJreKTpoHy 14sneKTpoorp'uareJlbHocra' (Dopubl cyqeorBoBa'I4t tlpocrbrx Be,uecrB, HaxolKreHr4e B rrpupore,ilonyr{eHr4 e IIp o cTbrx BerrIecTB i4s rrpl,Ip oAH brx r{cToqHr4KOB.
44' crpoeHl4e MoneKyJIbI a3ora. Tpofiuar cB-s3b. oco6euuoc rn xtrMLr.ra3ora. Arnorponuxrpoc$opa' fa4pra4u 3JIeMeHToB vA rpynnnr: [onyqe'r4e, crpoeHr{e MoneKyJr, cnoiicrna. cr:poeuzeMoneKynLI aMMI{aKa' conu aMMoHIu. xu,4xnfi aMMr.raK KaK pacrBopr.Tenb. fia4p.:un,rHApoKcanaMHH, a3oTr.rcToBOAOpoAHa, Kr.{croTa.
45' KzcnopoA'ble coeAI4HeHI{ fl. asora. Pa:Hoo6pa:r4e oKcr.rroB a3ora. A3orHar, a3or'crarrKI'Icnorr'I 14 r4x conr4.- nonyrreHl4e, cnofrctna 14 oKI,cJIr4TeJrbHo- BoccraHoB'TenbHa, AeofrcrneHHocrb.fiuarpawma @pocra Anr coeAr4Hesufr asora.
46' Pa:Hoo6pasme KacnopoAHbIX (loeAlrHeHr,fi Socsopa: oKcr'Abr, Kr{cJrorbr 14 vx coJrr.r.cpanueHize cnolicrn KrIcJIor cpocrfopa B pa3Hbrx crerreH-f,x orfl4crrenr{r. llonrz6oc$arm. oxcu4rrMbIIIIb-tIKa' cypbMbr I4 BlzcMyra, Kl{cJlopoAocroAepr(att1ue KacJlor6r Mbrlr6sKa r{ cypbr,bl Id HX coJrLL47 'lTpuwreHe'ae npocrblx BerrecrB r4 coeAr4He'"ft ,;;;;;"" ,A;;inrr. .yao6p 

e*us.,48' crpoeuue MoneKynbl Io.cnopoAa. flapauarHerr{3M K'cnopo,4a. osoH H o3oHHAbr.Arrorponur cepbr' @a:osar AHarpaMMa cepbr. cepa u Kr{cJropoA B npnpoAe.49' KnaccuQvr<aqux oKcaAoB. llpoc*,re 
" aoorr,"ure oKcrrAbr, HecrexLroMerpu, oKcr'AoB.lleporcu4sr, cylepoKcuAbr.
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50' creneHla oIg{cJIeHI4-'cepbl B coerl{HeHragx. KncnorHo-ocHoBHHe ceofcrna coe4rzHeuuficepbl' cepono4opo4 a cynr$v4rt' llorl'cynstfv4rr. cyrm$aurr. rlpaneHeHrze npocrhrx BenqecrB rrcoeAr4ueHr4fi enelreHron VIA rpyfirrF,i"
51' oxcn4ri cepr'I, KIrc'IIorbI vr vx coJIH. rolzraonoBbre Kl4cJrorbr r4 iroJli.rrl4oHar'I.Kncnopo4uble coeAI4HeHHt ceJIeHa r{ Tenrypa. cpanHeHr{e cr{Jrbr, ycrofiuzno crvr proKr,IcJrr,ITeJrb'o-BoccraHoBI4TeJIbHbIX csofrcrn Ifl,cnopoA'brx KlrcJror B rpymre. falorer'r.4br cephr, ceJreHa rdrenJrypa.

52' 3riei'reurlr vIIA rpyrlrlbl. cpanHvre I43MeHeHr4fl rro rpyrrrraM xapaKTepacrr'K 3JIeMeHToB:pa3MepoB aroMoB' noreHIII4anoB I4oHI43arIu[, cpoAcrBa K sneKTpoFry r{ oJreKTpoorpl{r{areJrr,HooTr.r.tr4sAae'eHne HeMeraJIJII4qecKI'IX cnoficre B fpyn,,e. oco6e'soc rr4 xrrMr4krsropa 14 ac.tura.fa;roreur,rB TIPHPOAC. IIPUUCHEUHE IIPOCT'IX BCUTCCTB sJICMCHTOB VIIA TPYNNU.
53' oxacrrnrerrbHbre csoftcrna raJtore'oB. falorenonoAoporbr. 3axorrouel)Hocrb rz3MeHeHrz_scnoficrs faJlore'Bo^oporHbrx KIrcJIor B rpy,'',e. faroreHv4u. MexraJrore']Hbre coeAaHe'r{_fl:crpoeHrze v cnofrcrea.
54' Kaclopo4Hrre coeAaHeHl4,, raJloreHoB. Pasuoo6pa:ze oKcrrAoB t:4 Kricnor xnopa.Houeurnarypa Kl{cnor a coneft xnopa. conocraerenae cr{Jrbr, ycroftvanoc'r rz oKr,IcJrlzreJrbHo_Bo ccraHoBI{TeJIbHbIX csofi cre KI'Icnor KncnopoAcorep}Karrll4x Kgcnor f aJrof eHoB.55' 3lewrenrrr vIIIA rpyrlnbl' coeAuneHu" 6nu.opoAH6rx fa3oB. flputrro4a xrauuqecxofrcB'f,3lr B coeAl4He*Lrflx' Banenruocru. fu4pa*i 6naropo4nbrx fa3oB. @ropn4u rr Kr{cnoponH'recoeAI4HeHI4x 6laropoAHblx ra3oB. llpanreHeuue 6rruropoAH'rx fa3oB. Enarop.4Hhre ra3bn H axcoeAnHeHr4s B npvpoAe.
56' d-e'reueurrr n llepzo4t,vecxoft cr4creMe. olenrpoHHoe crpoeHr.re. Baleur'ocrz.creneura oKI4cJIeHI4s' d-eleuerlrbl KaI( KoMrrJreKcoo6pa^:onareru. 3axosoraproar" Iz3MeHeHr4{csorlcre d-uerannon u !, 5 rz 6 nepuo4ax. rlprapo4 a d-ciaru"r4 ee cneAcrBrrr.57' 3nepreursr IIIS rpy''rlbr' cpanuHie H3MeHeHr4.rr rro rpylrraM xapaKTeprrrcrr.rK gJreMeHToB:pa3MepoB aroMoB' tIoreHIII{anoB I{oHI'I3aIIau, cpoAcrBa K gJreKTpony r4 3neKTpoorpr4rlareJrb}rocrrr.Conocrasrre xr{Mrlro 3JreMeHToB IIIA r.i IIIB rpynn.
58' coelilneHa'f, sJIeMeHToB IIIE ryynnrr: oKcr4Abr, rr.rAp_oxcr{Arr rz $r.optrrlbr, lonyqe]Hr.re ,ncsoficrea' Kovrnnexcnbre coeAl{Heunx. llp^laeHeHr4e *"t*no" IIIE rpynn br n nxcoe4nueHaft.59' 3nenaeu*r IVE rpy[[bl' cpaauzre r.r"n arrr" uo rpy[rraM xapar(Tepizcrr{r( oJreMeHToB:pa3MepoB aroMoB' rIoTeHIII4anoB IzoHa3aI{I4I{, cpoAcrBa K gneKTpoHy r{ gneK.rpoo:fpr4rlarenbHocrr,r.Conocranrre xrzMrzro 3JreMeHroB IVA u IVE rpyun.
60' orczarr u [,ApoKcI4bI TI{TaHa I{ qI{pKoHr4-{. Taralrarsr ,u r{rdpKo'arbr. conrz rnra')d.rra uIIlIpKoHIrna' cnoco6Hoc* K KoMnJleKcoo6pa^:onaHnro. Bru.su'e oirturu"4roao clr(ar.rs. Hacsofrcrsa raSHrax' rlpuueHeHne Tarratar4 rIr{pKoHH fl u Lrxcoerr,rHeHr4fi. Haxorx4eHrre MeraJrnon IVEfpyrrrrbr B npprpoAe.
61' 3neiueu*r vB rpyn',bl' cpanuure H3MeHeHr{-fl 

',o 
rpynrraM xapaKTep'orr4K gJreMerrroB]pa3MepoB aroMoB' noreHIIIraJIoB HoHI43aIIaH, cpoAcrBa K oneKTpoHy H snerlpoorpaqarenbHoc',r.oxcu4rr H faJloreHl{4rr. BaHa4arr,r, nzo6ar", 

" 
tunr-aru. cnoco6nocrr o norroaucoo.pa:onamalou o6pa^:onaHlzlo KJlacrepon. 3aroHoMep'ocru e cra6urrbHocrrz pa3nr4r{Hbrx crenenefr oKr{cJreHr4r.conocraenre csoficrsa coeAl{He'uft vA a vE rpynn. nf"rarr" Hr4e BaHaELrs., Hlro1trsr, TaHTana Lr vxcoe4nHenail.

62' 3nenaenrsr vIE rpyrlrlbl' cpanHare I'I3MeHeHr.rr no rpylrraM xapaKTep'crrrK 3JreMeHToB:pa3MepoB aroMoB' noreHul4anoB voHl43alrua, cporcrBa K 3neKTpoHy rr 3neKTpoorlcrrrlarenbHocrr.i.oxcn4rr' faJIorcHI4Abi r4 cynrsrz4rr' cpanuure cnoficrea xpovonofi, uo:uuo4enonoii 14nor*$panaoeofi xucror u Hx coneft. cnoco6soctu u no*.rnexcoo6pasoBaHr.rrc lr o6pasona'r{ror(nacTepoB.

63' rlonuxvrcnorbl sJleMeuros vIE rpy[rrbr Lr vx coJrr4. flepoxcu4rr. rcxucnareJrbHo-BoccraHoBI'ITeJIbHbIe cnoftcrea coeAI{HeHI'iii xporraa, 3aKoHoMepHocrrr n cra6v:rsuo,crr{ pS3JrrIqr{bIXcreneHefi oKIrcJIerIlr-[' conocranbre xr4Mrzro sJreMeHToB vIA n vrs .pynrr. 
^llpzueueuae 

xpoMa,uola64eHa' nolr$pau ar4uxcoeAl4HeHl4lz. oopurr HaxoxAeHprs B rrpapoAe oneMeHTon vIB rpynrrbr.64' 3nen're'rrr vIIE rpyn,,br' cpanHrzre rz3MeHeHrr-f, rro rpynrraM xapaKTepr{c:rr.K oJreMeH:roB:pa3MepoB aroMoB' [oreHrlrranoB r40'r43arlr4', CpoAcrBa K 3neKTpoHy r{ sneKTpoorp,"uur.n"rorrrlcreneHrz oKI4cJIeHI4'f, 3JIeMeHToB. ocodesu o"ri *^*rr4 TexHer{u-s rr pe*rrs. pe'}resas Kr4cJro'a 14
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rleppeHarbl' conocraebre xI4MHIo 3JIeMeHroB vIIA a vIIE rpynn. Bonrspan-perrr4eBa{ repMonapa.flpuueHenae MapfaHrl a lr pelzs..
65' KracnopoAHble coer'HeHl'fl Mapra'rla. oxucrarenbHo- BoccraHoBr{TeJrbHbre c'oficreacoe4uneu'ft MapraHIIa' flprzneAare [pI4MepLI, AoKa3brBarorlr{e oKlzcJrr4TeJrbHyro krBoccraHoBl{TenbHyro cnoco6Hocrr, I4oHoB, coAep)Karqnx MapraHer{. oxacnr4TeJrbHa.r{ oco6eunocrrrlepMaHfaHara Kurrrfr B pa3nurrHllx cpeAax' [narpanaua Opocr a [nfr coerrrHeHr,rfr uaprauqa.cra6ulrHocrb coeAlrHeHufi uapraHr{a B pa3rr.rrrHbrx crerreHsx o*r4crreHr4{.
66' 3neven*r vIIIE rpynrlbl. cpanuzre I{3MeHeHr4{ rro fpy[rraM xapaKTepr4crr4K 3JreMeHToB:pa3MepoB aroMoB' noreHlll{anoB I'IoHH3aIIun, cpoAcrBa K SneKTpoHy 14 gneKTpoorpl4rlareJIr,Hoctrr.

Tpraa4a xene3a: fionyqeHl4e u tpusnxo-xaMr4qecKr{e csoficrna xeJre3a, xo6amra ]a HrrKeJrr. oxcra4rr14 rI4ApoKcI4AbI, faJIoreHI4AbI H cynr0I'r4nr' 3leuesrrr VIIIE rpy[rrbr B rrprrpoAe. ]Keresurre pyAb;.
67 ' coelnueHl.t )KeJIe:a, Ko6a-nrua I{ HI4KeJLf, B BbIcIrrI4x crerleH{x oKl,Icre'[r-s. Kounnexc'urecoeAlzHeHat' ocooeHHocru KoMrIJIeKcoB c d6 xoHrlrurypaquefi u"rr"p*uno.o aroMa.Koppo:ut'roHHble csoftcrna )Keile3a. AHruxoppo3r{oHHa-fl o6pu6ttr.u 14 rroKpbrrr4x. llpuueneune)r{eJle3a, xo6antra r4 Hr4KeJrr. Cralr. Huranol. 

-

68' flnarranoBble MeraJllrr. Kouule*cHble coeArr'eHrrs [rarr4HoBr,rx Mer,aJrron. oxcra4rr zranoreHLIAbI rIJrarI4HoBhIX coe4IaHeuIafi' llpzrraeueHrae rlJrarrluoBbrx MeranloB. Kara-urn:aroprr.flnaraua-nnarl{HopoAneBaflTepMorlapa n repMorpar}az. llnau{HoBbre MeraJrJrbr B rrpzpoAe.69' Snen'reurrr IB rpy''rlbl. cpannnre IBMeHeHr4-rr rro rpylrraM xapaKTepr4crrr* 3JreMeHToB:pa3MepoB aToMoB' rIoTeHrII4aJIoB HoHlI3a'IIrII4, cpoAcTBa K 3neKTpoHy I{ SneK'rpooTpr4rlaTenbr{ocT}r.orccrz4lr' fr{ApoKcI4AE'I I4 faJIoreHIaAbI. I{sraeneHrae u y"toto"*ocrr4 crerreneft oxv.neHrr, gJrervreHToB
B rpyrIlle' Kounlexcuble coeAI4H eHLrfl. conocraert" 

""*"ro 
sJreMeHToB IA u IB rp.Flrr" llp'rrvreueurEe'Merr4, cepe6pa 14 3onora. HaxoxcgeHfie B rrpnpo4e. canaopoAHbie sJreMeHTbr.

70' 3nelrenru iIE rpyrlnbl. cpanuure H3MeHeHus rro rpyrr[aM xapaKTeprrcrr{K sJreMeHToB:pa3MepoB aroMoB' noreHlllranoB IzoHI'I3aqIzu, cpoAcrBa K SneI(TpoI{y r.r oneKrpoorpr{rlarenbrrocrrr.Alroorepuocrb coeAl'Henufi qI{HKa. or<cugu, rr4rpoKcr4nr,r, raJrofeH kr1,brLrcynrr]ri4rr. Aua:rrraurr.Oco6eunocru coe4uueuufi pryru B crerreHrr oKr4creHr4_f, +1. Cnoco6noclr KI(oMrlJreKcoo6pasonau'ro I4 ocHoBHbIe THII'I ltoMrrneKcoB qt4HKa, KaAMr{.f, H pryrr4. cono':asrrexHMI.rc 3JIeMeHToB IIA u IIE rpy[r' llp'ueueul4e III{HKa, KaAMr.tr r{ pryrr,. Bmrsnue KarMr4.tr Lrpry.tprHa xlrBbre opfaHlr3Mr,r.
7r' f-snevreurrr n fleprzo4u'recxofi cl4creMe. oco6euuocru 3alonHeHrae 3neKTpclHHbrxo6ono'rex aroMoB' Jlaurauou4Hoe 14 aKTr.IHor.r.qHoe c)r(arve. cpan'zre I{3MeHeHrr, [o prAynaHTaHOIrroB U aKTITHOHAOB xapaKTeplrcrt4uLr SJTeMeHTOB: pa3MepoB aroMoB, rroreHrlpranoBuoHH3arJuLL cpoAcrBa I( 3neKTpoHy w sneKTpooTprzrlareJrbHocrr.r. Cxo4Crno v pa3Jraril4eJIaHTaHoI4roB 14 aI(TIrHoI'{AoB' BnyrpeHnxl nepl4oAt4tl'ocrb n cerraefrctsax JIaHTaHoI{AoB rraKTr{HorzAoe. HaxorxAeHrde B rrpvpoAe.
72' CetrcitcrBo naHTaHoI{AoB' Pa:,4eleune JraHTaHordAos. @uszKo- xr.rMr4,{ecKr4e cnofficrnaMeraJIrIoB' crene'rz oKHcJIeHI{.f, oJreMeHTo' r{ 3aKoHoMepnocrrz rrx Iz3MeHe Hrrfl. B pfl)\y.oco6eurrocruxaMrrv qepa's H eBporlHfl' faAolaHzeesdi Hsnou. conocraBJreHrze d,- u f- sJreMeHToB 3 rpynnrr.flpzlreneHr{e JraHTaH or4.4oB.

73' cevettcrBo aKTHHorrAoB. Pas4eJieune aKTaHor44on. @r.rsuKo- xr.rMrzrirecKrre cnoiicreaMeraJInoB' creuenu oKI4cJIeHI4-tI aKTI4HoLrAoB Lr 3aKoHoMepHocrr.{ HX Ir3MeHeHr.{, B lpf,Ay.oco6enuocrzr xn.'Lrv ropi{'f, I{ ypaHa. conocraereHrre aKTr{Hor4AoB c d- sreN{eHraivrrz 6-ro flepuora.rlpunaeHeHl,e aKTI4HoH'4oB H I'ix coeAr4'eHlrfi. llepcnercruBbr cr4HTe3a rpaHcaKTaHoprAoB.74' Anspaxuuo'HE'Ie MerorLI I4ccneAoBa'r{s HeopfaHrdrrecKrlx coe4uueruafr:peHrreuorpa3onlrfr, peHTreHocrpyKTypHblti't aHanzsrr, Hefrrpouo rpaSusr, oneKTpoHorpa6rzx. 3ana,quMeroAoB, ofpaHzrreHr{r, Bo3Mo)r(Hocrr4, anrraparypa, upo6onoAroroBKa.
75' cner<rpaJIbHbre MeroAbI IrccneAoBaHa-s. v@-cneKTpocKorrzx. cner<qpocKorrn, 3llp,-qMP' -flKP u y - pe3o'aHcHble' I4K-cne*pocKorl4-f,. cnexrpocrconas rou6rrHarlr4oH'ofo paccefiHr4r.3agaunMero,4oB, ofpaHl4rreH'q, Bo3Mo)nHocrr{, amraparypa, npobonorforoBKa.
76' Lrccrc'AoBaHl4fl 3[eICTpI4rrecKH]K I{ MarHrdrHbrx ceoficrs crrJraBoB. 3agauu MeroAoB,ofpaHzrreHrarr, Bo3Mo)r(Hocrr{, amraparypa, npo6onoAroroBKa.
77 ' onruqecxar I{ SneKTpoHHa.f, Ml4KpocKorrra.s. Peurresoncrrafi Mr4KpoaHanras. 3a4auuMeronoB, o fpaHHrleHr4rr, B o3MolI(Ho crl4, arrflaparypa, np o 6onoAf oroBKa.
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78' Tepn'rr'rqecKl4e MeroAbI rlccneroBa'wx.3aka.rn MeroAoB, orpaHr4rreHrlg, Bo3Mo)KHocrr,r,a[naparypa, npo6ouoAroroBr(a.

8' Y're6uo-MeroAl'rqecKoe n zusopruaqlroHHoe o6ecue.renrre Ar{cquuJrr{Hbr (rvroay.ns)8.1 OcnonHar{ flrreparypa:
1' Axueroe, H' C. O6uiat Iz HeopfaHr{qecKa.f, xuMr4fl: yve6uux An-fl By3CrB / H. c. Axlreron.- r2-e rr3A., crep. - canrr-rlerep6ypr: Jlaur, 2021. - i+i.. :t;;; irs_s_sr 14_69g3_3. _Texcr : 3neKrponuurt ll Jlaui : eneKrpoH' o-lultuoreqHa.f, crrcreMa. URL:https://e'lanbook.com/book/153910 (aara o6pauleHna: 14"03.2022). 

- 
pexr.au Aocryrra: ErrnaBToprr3. nonr:osarerefi .

2' Pyiu-ruqen, E' B' onnclurenb'o-BoccraHoBr4TeJrbHbre cnoficrna oJreMeHToB pr uxcoeAltHeHr{ft n pacrnopax : yve6no-clpaBorriroe uoco6ue rB. B. plnrsHrle". 
- cu.,nr-rlerep6ypr :JIaHr' 2022' 

- 356 c' 
- ISBN 97s-5-b 114-2746-8. 

- Ter<cr : 3neKrpoH 
'-ft //JlaHs : oneKrrpo'Ho-6u6ruore'.l]ts.as clzcreMa. uRL: https://e.lanbook.com/b oow210044 (p;ara o6parqeHrzx:14'03'2022)' _- PenczM Aocryla: An-f, aBTopr43. rronb3onarerefr.

8.2 {ononuilTeJrrHaq rureparypa :
1' Xauus eJIeMeHTOB I4 COerI'IHeHUfi : yre6uoe noco6ze /B.I4.Epuolaena, B. M. foprlrona,JI' E' cnuurro' H' H' finynuvaHcKa-{' :2-"r23A., crep. 

- canicr-ilerep6ypr : J):aut ,2020..- 20gISBN 978-5-8114-5501-2.- Terc' uo.urp*usrftl/ JIaHr : ;;;;;po""o-6z6nuoreq'atrol{creMa' 
- URL: https://e.lanbook.com/boowl42i62 (tara o6parqeun-a: ti.az.zoz2). 

-peN'uAOCTyrra: An.rr aBTOpr{3. rroJrb3oBarenefi .

2' Pocu*, z' P'-9!"9" I{ Heopranl'IqecKa.f, xrrMr4.{ s 3 r. T. 2.xu*russ-, d- n f- eneNreHros :yue6uan Ant By3oB I VI.B. Poczu, 1t.4. tor" Mocxea : I4sAarenscrno IOpaft r, 2022._492 c' - (BHcuree o6pagonaHr4e).- ISBN 97g-5-534-02292-6. 
- Ter<cr : 3neKrpo' u:uoir //o6pasonarenbHa'n 

-nnarsopua lopaftr fcaftr]. URL: nttpilzrruii.r,vrrcodel469252(4ara
o6panreuur : 1 4.03.2022).

3 ' Pocu H, I'1' B ' o6rqa{ u HeopfarlnqecKar x'Mus.s 3 r. T. 3 . xuvusp-gJTeh{e'Ton : yre6uarcAnjfl By3oB I u'B' Pocau, JI' [. TorralrHa' -- Mocrsa : Llzrarelrscrno lopaftr, 2022.- 43(i c.-(Brrcnree o6pasonaHl4 e). - ISBN 978-5-534-02294-0.- Texcr : sneKrpoHH ti.r // o6pasoBarerrbHa.f,nraroopnra lopafir fcafir]. -- URL: bt{pg://urait.rulbcode/4g9353_ (aara o6puut.""" : 14.8.2a22).4' PocuH, u' n 
-o[ru* 

, nt"op.aHuqecKa.f, xnMprs.e 3 r.1.'t. oorr{u" ir*^r: yue6urzrc 4nxBy30B I u.B.pocrzH, JI.[.Touznu.- Mocxna: Lrzkaretr,crBo lopafir, ,2022._ 425c._(Bncruee o6pasonanae)' 
- isBN 97 8-5-9916-3 s 1 6-6. - Texcr : onexrpoH n,;,ir //o6pasonare.rrbHajrnrarSoprraa lopafir fcafir]' - URL: fus::llurait.rulbcodel4g9354(auru oofurq.,rn," : 14.03.2022).8.3 ZnrepHer-pecypcbr:

Ez6lzorer<a Trorrafy: URL: hftp1l@
::l:.y:y,_l?_":llu'.nrpo*ffi http:rrwww.elibr:at:y.rut

f ::t U:1y:rpaSuuecrcr,x AaHHbD( URL: : http :// www. scopus. comlBasa lannr,rit TepMvqecxnx KoHcraHr BerrrecrB URL: http://wwvr.ohem.msu.ru/cgi_

9' JruqeuslroH'oe u cnoooguo pac[pocrpaHfleMoe [porpaMMuoe o6ecueqeHr{e, B ToMIIIICJIe OTerIecTBeHHOro IIpoI{3BOACTBa
MS Office, nnarsopua An,g3neKTpoHHoro o6y,renHx Microsoft Teams.

10' Texnu'rec*I{e cpeAcrBa rr MarepilaJrbHo-TexHr{qecKoe o6ecneqeuue Ar{cq[[JrrrHbrMylrruueftui'tnas yre6Haa ayrnropufl An.fl ripoBe reH'fl. sa'srnir JreKr-rr'o'Horo ,T.rila
ocHaIIIeHa cJIeIyrcuIHMu TexHr4rrecKnMrr cpe,4cTBaMrz o6y.reuu xu o6opy(OBaHr{eM: 1'_re6uax ue6elr,AocKa ayrurop*afl' MynbrIlue'4ufinoe [poeKrII'IoHHoe v aKycrzrrecKoe o6opy4ona.Hne,rrepcoHanbHrtfi rounr,Iorep.

Mylrrznaeruftnas yue6wan ayrnropLrfl .4nr [poBereH[s s'o,,sruit ceMr{HapcKoro :furaocHalleHa cneAyIOlquMI4 TeXHI'IqecKrIMr4 cp()AcrBaMu o6yueur,rx u o6opy4oBaHr,reM; yue6nax Me6,elr,AocKa ayAuropHas' MyJlbr,Inae4I'tfinoe r'poeKul4oHHoe v aKycrurrecKoe o6opy4onauue,rrepcoHanburrfi ronanuorep.
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Ay4uropur rnfl caMocro'f,TentHofi pa6o*t ocHaxdeHa cneAyrorql{rvrr4 TexHIrqecKrrMI4cpeAcrBaMIa o6y'reuur z o6opy4oBaHl4eM: yueluaxue6enr, AocKa ayA[TopHa-q, MyJrbrr4Me4zfrnoerrpoeKrlrzoHHoe r4 aKycruqecKoe o60py40Ba'r{e, [epcoHanbHbre KoMfr'rorepbr.

I 1. CpegcrBa aAafirar{urr [pe[oAaBaHurr Ar{cqu[Jrr{Hr,r
c oIpaHIIqeHHLIMIT BO3MO]I{HOCTSMU

(uo4y,rr) lc norpeduocrfiM Jrrru

B cnyvae neo6xonzn'roc:r', o6yualoqr{Mcr pr3HucJraJrr{q c orpaHarreH'br'rrr Bo3Mox'ocrsMr'3AopoBb-f, (rio :aaueuuro o6yuatoqerocx) Moryr [psArararb cfl or'Lr r43 cneA'Frorril4x BapI,raHT.BBocrlpl4trl{r uuSopnaarJ%u c yqeroM I'IX lzHrrlBrd4yan'Hbrx uczxo6zsHrrecKr{x ocrlss'Hgareft, n ronaqIzcJIe c npI4MeHeHIreM 3neKTpoHHoro o6yvenr4su rprcraHrrrzoHHbrx rexuonorraft:- AJIf, nlrq c HapylxeHrrflMlr 3peHat:.n ueqarsofi Sopue yBenr4rreHHrrrra nrpzsroM; B $opuesneKrpoHHoro AoKyMeHra; B Sopue ay4ao0aftna (uepenoa yue6urrx *ur.p"unor: n ay4rzo@opnaar);I4HAr4Br{AyanbHr,re 3a.4aHr{, t4 KOHCynbTarII{I{.
- Ant nml c HapymeHLrflMvI cnyxa: n ne'IarHofi Qoprue; n $opue oneKTporrHoro AoKyMeHra;uH*nBrrryanbHbre 3aAa'a, rr Ko'cynbrarll4rl. ' -r -r-'--
- Anfl nI4II c HapylxeH[flMkr orlopHo-ABI4fareJlbHofo a[[apara: B neqarHoit $oprrae; n $opnaesneKTpoHHofo AoKyMeHTa; B Sopnae ayguoSafina; rrlnarBrr1yanbHbre 3apa1r4s.r.r KoHcyJrbr arJLrrr.

12' Meroa[qecKl{e peKoMeHA ar\uu o6yqaroquMcq ,,o BbrrroJrHeHrrro caMocrosrenruoftpa6orrr
cauocrosreJrb%as' pa6ora BKrIOqaer npopa6orxy nexquft, qreHl{e oo-ssarersHoft ,rAonoJlHl4Tenr'soft nl,Teparypsr, pa6ory c, 6asar,m 6rE6nuorpaSH,{ecKr4x our*r"r,r, frorrcK crarreff uoTeMaraKe [paKTI{qecKI4x 3aH'{TI4fi, no4ro'roBKa K sK3aMeHy B Sopnae ycrHoro co6ece4onanrax,,llpu nonroroB*e K oK3aMeHy peKoMeHAyerc{ a*Tyanrr3arlr4{ rr artarru3 coAep:xaH',Marepl4ana JIeKIII4OHHT'X ,I I'paKTuqecKl4x zanx,.ufr; qreHlze o6s:arenrsoft ra 4ononrurenr'oftnl{TeparypBl; caMocrosrenrurrfi rIoHcK Iausoprraaquu rro orAeJrbHbrM BonpocaM c r{crroJrb3oBaHr4eMHayKoMerpuqecKnx 6as .4annrrx.


