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coAEpxAH r4E yrrEEHO 14 AI4 CUI4IIJIH Hbr

Beeleuue
Hayvusre MeroAbr rro3HaHur BeurecrB Lr xr4Mr4LrecKI,IX xsreFllafr. Po,ru

?KcnepHMeHTa H TeopuH B xHMHr4. Mo4e,rr.rpoBaHr4e xr4MlrlrecKux [poueccoB.

l. oEUIAt 14 HEOP|AHI4TIECKAq XMMll'.

l.l. OcuoBHbre floHrrrrrfl rr 3aKoH[,r xrrMurr

OcHoeusre floHflTrlq xuMr.Iu. Xuvuqecxzfi ?JreMeHT. Aronr. h:oron.
Mo,renv,ra. Beutecreo. A,r,rorponHr. flpocrure n cro)KHbre BeruecrBa.

KaqecreeuHsrfr v Ko,'rr{qecrseuusrui cocraB BeruecrB. Xuuaqecrcne 3HaKu n

Qoplay,rsr. Oruocl{Te,rrbHbre aroMHaq v MoneKynrpHar Maccbr. Ko,rl{qecreo
BeruecrBa. Mo,rrpHar Macca.

OcHosusre 3aKoHbr xuvrr.ru. Crexuoverpns. 3axon coxpaHeHur Maccbr

Be[IecrB. 3arcou [ocrorHcrBa cocraBa Beil]ecrB MoneKynqpnofr crpyKTypbr.
3arcoH Aeora4po 14 c,reAcrB:afl t4x Hero.

Pacqeruue 3aAaqu Ha HaxoxAeHue orHocuTerruofr MoneKynspHoil 14

no,rrpHofr Maccbr, onpeAeneHue Maccoeoi Aonu xuMr4qecKux ?reMeHToB B

c,to)KHoM BetuecrBe.

{emoucrpauull. MoAe,rrz aroMoB xr4MHqecKZX 3JreMeHToB.

LLlapocrepxHeBbre MoAenfl MoneKyn lpocrbrx L't cnoxHbrx Beu]ecrB

Ko:r,rexuur frpocrbrx r.r c,'roxHbrx Beruecre. Hexoropbre BeulecrBa KoJrr4rrecrBoM

I uors. A,r,rorponnr $occfopa, oroBa.
f[poQunsusre v npo$eccuoHaJrbHo 3Haqr.rMbre ?JreMeHTbl

coAept*,iaHHq. A,r,rorponurre l,ro4racpnxaL\uv yrnepoAa (a,rnaa:, rpaipur).
Kr..rcxollora (xuc,ropog, o:oH), oJroBa (cepoe v 6e,roe o,roeo). flouqrhe o

x H \r H LIec Koti rexnorro f H r.r. 6u orexHo,'Io f fi 14 n HaHorexHoro rr.rqx.

1.2. flepuoArqecKufr :aroH lr flepraoArrqecKafl crrcreMa xuuruqecKux
llreNreHTor L.14. Mesle,'reeBa t,r crpoeHr{e aroMa.

flepuognqecxuri 3:lKoH f,.Ll. MeuAe,reeea. Hcropr4fl orrcpsrrnr !.[4.
MesAereeBbrM flepraoauqecKoro 3aKoHa. lleprzogrzqecxhr{ 3aKoH B

cpopnry,rupoBKe /[. 14. MeHAeneeBa.

flepuo4lrqecKas ta6tu\a xuMr4lrecKr4x 3neMeHToB - rpaSravecxoe
oro5paxeHr4e lepr{oAr4lrecKoro 3aKoHa. Crpyrcrypa [epuoAa.{ecxoil ra6,ruurr:
nepaonbr (naansre u 6orsuue), rpynnn (uanuas H no6o.raan).

Crpoeuue aroMa rr repr{oAlrqecnuii 3aKoH t.Vl. MenAe,reeea. AroN,r -
cJloxHat qacrl4rla. ,flapo (nporoHrt u ueiltponrr) 14 3neKTpoHHar o6o,roqxa.
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Zsoronrr. Crpoenue 3J'reKTpoHHbrx o6oro.rex aroMoB 3JIeMeHToB MaJIbIX

ttepuoAoB. Oco6eHnocrr4 crpoeHHq SneKTpoHsux o6o,'tor{eK aroMoB 3JIeMeHToB

6orrruux rrepuoAoB (nepexo4Hblx 3JleMeuroe). floHqrlae op6vrcatu; s-, p- u d-
op1utatu. S,rercrpoHHbre xoHQrarypau:z'v aroMoB xr4MI4r{ecKI4x ?,'IeMeHToB

fiepBoro 14 BToporo [epr.roAoB nepr4oAr4Lrecxofr chcreMbl.
CoapeuenHar tpopvy,rrapoBKa nepr4oAnr{ecKoro 3aKoHa. 3Haqenne

rtepr4oAr4r{ecKofo 3aKoHa H nepnoAn.{ecrcofr cHCTeMbr xt{MI4LIecKI4x 3JIeMeHToB

A.14. MeuAe,reeBa Anfl pa3BLtrzrfl HayKr.r H noHr4MaHwfl xl4Ml4qecKofr rcaprnust

N'rHpa.

f,elroucrpaqurl. Pas,'ruqHue rpopvu flepno4ra.{ecxofr cHcreNIbl

xr.rMHLrecKHX gJreMeHToB !.14. MeuAeneeBa.
flpo$u,rsusre u npoQeccnoHa"'It,Ho 3HaquMble ?JIeMeHTbl

coAeplxaHur.. Pa[uoaKTr4BHocrs. Hcno,'rb3oBaHue pa1proaKTnBHblx H3oronoB B

TexHr4lrecKHX rlenrx. PeurreuoBcKoe H3nyqeHr,re H efo v crloJ'tb3oBaHHe B

TexHr4Ke r4 MeAHur4ne. Molenr.rpoBaHr{e KaK MeroA nporHo3r4poBaHzt ckrryarlLrLl

Ha [pOH3BOACTBe.

1.3. CrpoeHrre BeurecrBa

Tunsr xrlMHqecrcofr ceqru:
IrIoHuaq xuNrr.rqecKaq cBfl3s. KaruoHbr, HX o6pa:oeaHLre v3 aroMoB B

pe3ynbrare flpoqecca oKr4cJreHnr. Anrlonu, Lrx o6pa:oeauue v3 aroMoB B

pe3ynbrare npoqecca BoccraHoBreHnr. tr4ousas cBq3b, KaK cBt3b MexAy
KaTHOHaMH V aHr4OHaMH 3a CqeT 3neKTpOCTaTHqeCKOfO rlpHTfl}(eHHt.

K,raccH$nKarrvfl HoHoB: rro cocraBy. 3HaI(y 3apfrna. Ha,rr4LIhro ru4parHoi.r

o6o,ro.rrcfi. [4ouHlre KpHcrannrrLrecKHe pe[rerKl4. Ceoilcrea BeurecrB c t4oHHbtN,l

TH noM Kp14crannlr qecrcoil petuerKn.
KoeareHTHafl xuMtrqecKaq cBfl3b. MexaHHsN,{ o6pa:onautlr

KOBAICHTHOH CBfl3LI (o6uennrrfr v AoHopHo-aKIlenTopHbII4J.
?,rexrpoorpuuarenbHocrb. Koga,'IeFIrHbre tto,'IqpHafl 14 HefroJ'I{pnafl cBfl3lr.

Merar,ruqecKaq cBf 3b. Mera,r,rullecKat xHMI4L{ecKafl cBt3b vI

\reraJTJ'IHLIecKat KoHcraJIJIHqecKat DeuerKa. Oa:lrqecxue csoftcrBa MeranJroB.

Boaopoguar cBfl3b.
6Ho,'Ion4qecKat ponb.

O6pa:oeanne eo4opoAuofr cBq3r'r, ee

Tunur KpHcrar,IJIrrqecKrrx peurerol(: MoJreKynflpHbIe v aroMHbte

KpHcrannHLrecKr4e peuerKu. Ceofrcrea BeuecrB c MoneKynflpHbrMI{ 14

aroMHbr MH KpHcTanJrhqecKr4Mu peueTKaMir.
ArperarHbre cocroflHur BeurecrBa. TeepAoe, )KrrAKoe r.r ra:oo6pa3Hoe

cocrorHr..rr Beurecre. flepexon Beu-lecrBa v3 oAHoro afperarHoro cocrorHut B

Apyfoe.
tlucrsre BeruecrBil u cMecu. flonqrr.re o cMecn BetuecrB. I-ontoreuuste H

rereporeHHbre cMec14. Cocrae cuecefi: o6renaua.q v MaccoBat .lo-rrH

KoMfroHeHToB cMecH, MaccoBat Aonq npuveceli.
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o KonroHAHbtx cHcreMax. Po,rr Al4cfrepcHbrx cHcreM H KoJ'IJ'IoHAHbtx pacrBopoB

B TeXHOJIOf L{ H n pl4 |OTOB,'IeH hq nI4UJtt.

feuoucrpauult. MoAelr Kpncrannuqecxofr pelxerKl4 xnopzAa Harpl.{t.

O6pa:uu M14HepanoB c uoHHofi Kplrcrannuqecxofr peurerxofr: KanbuHTa.

raJrHTa. MoAe,'ru Kp14crannI,rL{ecKr4x perxeroK (cyxoro nbAa) (vltu 14oAa).

nap6ouara

aJ'rMa3a, rpa$zra (ultt xeapua). O6pa:urr pa3nuqHblx AI4cnepcHbIX cr4creM:

rmy,rrcni;i, cycneH3uit, aepozo,tei, re,reli t{ sorefr.
Ia6oparopHbIe orIbITbI. llpuroroeJIeHIre cycneH3I4l4

Kanbur4q B BoAe. llolyveur4e sMynbc:zra pacraTeJrbHoro MacJIa. OsHaroNaJTeHI4e

co ceoilcrBaMr4 Ar4cnepcHbIX cncreM.
llpoQunrusre u npoQeccHoHaJrbHo 3HaquMbte ?!'IeMeHTbI

coAeplraHur. KoHAeuca[uq. Tercyuecrs. Bo:ronrca. Kpracrannv3ar]v4fl.

Cy6,rranraqnr v 4ecy6,rrznraL\nfl. AHova,ruu dtu:uuecrcux ceofrcre BoAbt.

?nrylt,cnrl H cycneH3vu.3ottvt (e rou rl4cJTe a3po3onl4) u renrz.

1.4. Boaa. Pacreoput. S,rercrpo,rHTutrecKaq Auccounauufl
Boaa. Pacrnopst. Pacrnopeuue. Bola KaK pacrBopl4reJlb.

PacrnopuMocrb BeulecrB. HacrtuleHuue, HeHacbrureHHbre, nepecbtureHHbte

pacrBopbr. Maccoeafl ror'fl pacrBopeHHoro BeluecrBa.
l)nerrpoJr rrruqecnar AHccorlnauur. Snexrpor LtrbI v He3neKTpoJI HTbt.

?,rexrpo,r r4Tl4qecKat AI4ccoIII4aqu.f,. MexaHa:utst gneKTponuruqecroil

.qr4ccour4aur4u nnfl BeruecrB c pa3nr4LrHbIMU TwnaMu xaMz.{ecxofi cBf3I4.

Creneur eneKTponr4TnlrecKofr luccou vaWV. Curruue u cra6rte 3neKTpon HTbt.

OcHosuure [ono]KeHr4q reopnrz 3JreKTponr4Tr4qecrcofr Auccoufiauua. Knc,'torbt.

ocHoBaHHr v corv c no3hunli r,lexrpoJlurt4qecKoil Anccorr4al]:av.
Peanqllu uoHHofo o6nreua. Tunu pearcr1ufr rloHHoro o6veua, ycnoBl4t

[poreKaHVA xuMLrr{ecKHX peaxqrafr Ao KoHua. flpannna Harl{cauur pearcqufr

r{oHHoro o6HaeHa.

lenroucrpauurr. PacreopuMocrb BeulecrB B BoAe. CSop ra3oB MeroAoM

BbrrecHeHHr BoAbr. PacrnopeHue B Bone cepHofr KI4cJIorbI u co,refi aMMoHt'rt.

O6pa:usr KpHcrannoruAparoB. 14cnsrrauue pacrBopoB ?neKrponHToB 14

Hel,TeKTporrHToB Ha npeAMer Ar.{ccouAaLr4pr.[IpnroronJleHHe Necrrcoi.t Bo.{br tt

)'crpaHeHr4e ee xecrKocl4. O6pa:uu MtlHepanbHbtx BoA pa3,'It'tLIHoro

Ha3HaqeHI4q.

fIparcrnuecKafl pa6ora. flpurorouleHue pacrBopa :aAasHon
KoHueHTp arlkrv. Hanncasue peaxqrzir tloHHoro o6veua.

flpoQunsusre v npo{eccuoHaJlbHo-3HaqrlMbte ?"'IeMeHTbl

coAep?KaHuq. Pacrnopeuue KaK (ru:uxo-xuntuqecrzfr rlpoqecc. Ten,roette
rcp$er<rur npH pacrBopeHHr.r. Kpucran,rorHApar[,I. Peurenlte 3aAaq Ha

Haxo)KreH14e Maccoeofr Aon14 pacrBopeHHoro BeurecrBa. Tpe6oeaHVt
KaqecrBy BoAbr Hcnonb3yevoil s nuueeofr npoMbllxneHHocrl4. }Kecrxocru
BoAbr u cnoco6br ee ycrpaHeHu.s. MraHepa,'rbHbre BoAbr e ,reqe6Ho-AzernqecKoM
fiIdTAHIdW.



1.5. K,raccuQuraqufl HeopfaHlrqecKnx coeAuHesufr u ux csoficrsa

Kuc,rorur u ux ceofrcrea. Knclorst KaK 3neKTponuTbt. HX

x,raccndrnKauur. Xuntnvecxue csoilcrea Kl4c,tor B cBere reoptlt4

?neKTpon r{ru.{ecxofr AHccour.rauHH. Oco6eHnocrLI B3ar4MoAeitcrevn

KoHueHTpvponaHuofr cepnofr v a:oruoil Kncnor c MeraJ'IJIaM[. OcHonHlte
cnoco6sr nonyqeHH.q Kl4cror.

OcHosauuq v ux ceoiicrea. OcHosaH:aA KaK SJIeKTpoJIIrrbt, t4x

x,raccnQuKauufl rro pa3nr.rrrHbtM rrpr.r3HaKanr. XuvnqecKne ceofrcrea ocuosaufitl
B cBere reopr4n 3neKTponuruqecrcofr AHccouHaIII4H. Pa:,roxeHtle
HepacrBop14Mbrx B BoAe ocHoeauufr. OcHoeHue cnoco6rt noryueHHfl
ocHosaFrrail.

Co;ru u rrx ceofrcrsa. Conu KaK ?,'reKTponr4Tbr. Co,rn cpeAHI4e, KHcJIbre 14

ocH6eHsre. XuuuqecrcH ceofrcrBa co,'refi e ceere reopr4l4 gneKTponuruqecxofr

.{Hccouuaurau. C noco6ut nonyqeHl{.s co,refi .

I-ralpo,'rH'l coreil. 4 TVfla rr.rApon14 3yrou{flxct coreir. flpaan,'ra
cocraB,TeHHr ypaBH enuh rnAponH3a co,refr.

OncuArr rr rx ceoiicrea. Coneo6pa3yrour4e t{ Heco,reo6pa3yrouue
oKcr4Abr. OcuoeHlre, anacporepusre v Kr4cJrorHbre oKcr4AbL 3aet4cLrN,rocrs

xapaKTepa oKcr,rAa or crerreHu oKHc,reHr4r o6pa:yrculefo ero Merar,ra.
Xnvaqecrcae ceofrcrBa oKcHAoe. flo,ryveHue oKcHAoB.

f,enroucrpauuu. BsaraN{oAefrcrehe asorFIofi v KoHueHTpuponauuofr

cepuofr Kuc,'ror c Mera,T,rIaMH. floryueHue v ceoficrea avQorepuoro
fHApoKcnAa.

f a6oparop H bre o tt brrbr. [4c nlrranne pacrBopoB Kr{cnor I4HAHKaropaMH.

B:anvoleilcrene MeraJrrroB c Kncnoranru. BsauNaoneficrene KI4cJIor c oKcHAal\{tt

N{eraJIJroB. B:auuoaefrcrene Kr4cJ'ror c ocHoBaH:aflMr4. B:auproAefrcreue KHcJIor

c coiLsMH.

14cnr,rrauue pacrBopoB ule,roqeir HHAr{KaropaMLI. BsanN{oAelicreHe

ute,lo.repi c conrMH. PasroxeHr.re HepacrBopr.rMblx ocHoeanl4i.
B:auvroAefrcreue co,refi c Mera,t,TaMr.I. BgaraN,IoAefrcrnne co,'Iefr Apyf c

-lpyror\,r. I-u.qpo,'r u : co,r efi pa3n HLI Ho ro rr4 na.

flpo{lr,rsuure v npo{ecclroHaJ'rbHo 3Haquillble ?,'reMeHTbl

coAep?NirHufl. flpaeu,ra pa':6an,reunr Kr4cJror. I4cno,ru:oBaHI4e yxcycuoli L1

apyrax Kr4cJror B nzuteeofr npoN,IblruneHHocrtt. EArue IueJIoLIH, l4x

Hcno,'tb3oBaH14e B npoMbrIrIJIenHocrr{. farueHaq v Hefa[IeHat 143Becrb.

npHMeHeHHe Anr 4e:nHdlercunh Ha npol43BoAcrBe.

floHqrr.{e o pH pacrBopa. Kuc,'rorHat, [IeJrloqHaq, uei.rrparrHat cpeAbl

pacrBopoB.

I.6. XlreruqecKue peaKqLIr

K"raccu$uKaur{r xrrMlrqecKux peaKuuil. Tnnu xr4MHr{ecKux pearcurail.

Pearunu coeAhHeHI4t, pa3no)r(eHHr. 3aMeureHI4t, o6naesa. KatamznvtuecK['re

peaKuzH. O6parnrubre H ueo6paruMbre peaKquu. f'ovroreHHbre 14 rereporeHHble
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peaKuur,r. ?rcorepuurrecKHe r{ ?HAorepMr4qecKI4e peaKlll{n. Ten,roeoir acpQercr

x H M 14 qec Kh x peaK ura fr . Tepvroxll M 14 LI ec K he ypaBH etvrfl .

Onuc,rure,rbHo-BoccraHoBlrre,'rbHble peaKuI.rH. CreneHb oKIlc,'reHt'rfl.

Orcuc,rure,rr v BoccraHoBJreHrle. BoccraHoBI4TeJII H oKt4creHI4e. Mero;r
?neKTpoHHoro 6a,lauca Ann cocraBJreHL{r ypaeueHrzil oKI4cJIHTerbHo-

BoccraHoBHTerbHbrx pearuufr .

Crcopocrb xtrMnrtecKux peaxqlrfr. floHqrze o cKopocrl4 xI4MI4qecKHX

peaxur,ril. 3asucraN,{ocrl cKopocrr4 xr{Mr{LIecKI{x peaxqnfr or pa3nHLIHbIX

Qaxropon: npupoAbr pearupyroui{x Beu1ecrB, r.rx KoHrJeHTpaII}rul, reMneparypbl,
tl O BepX HOCTI4 C O tI p U KOC HO BeHIdg L'I n0n0,'l b3OBaH I4t KaTa,rIn3aTOpO B.

O6paruuocrb xrrMuqecKrrx pearcqlrfr. O6parzntsre vr ueo6parunrte
peaKur4r4. X[Mu.recKoe paBHoBecl4e u cnoco6u ero cMeureHzrfl.

{elroucrpauun. llpraureprr Heo6parr4MbIX pearcquil, HAytriltx c

o6pa:onaHr4eM ocaAKa, ra3a vrv BoAbr. 3aehcaN{ocrb cKopocrr'r peaKuaI4 or
n pHpoAbr peaf 14pyro ulr4x BexIecTB.

Ia6oparopHbre otrbrrbr. Peaxqnq 3aMeu]eHr4r MeAH il(ele3oM B

pacrBope MeAHoro Kynopoca. Peaxuulr, HAyulr{e c o6pa:onaHneM ocaAKa, ra3a

Liilv BoAbl. 3aeuchN,rocrr cKopocrrl B3aHMoAeitcteus co,TqHoii KLIc,'Iorbt c

\,reraJrraMH or r4x npr4poAbr. 3aeucraN,rocrb cKopocrr4 B3ar4MoAeitcteufl, UHHKa c

co,rqHori rcncroroi.r or ee KoHIleHTparrr4vr.

flpoQu,ruusre v npoQeccuoHaJ'IbHo
coAep?KaHrq. flouqrue o6 sneKrponpl3e.
flparcrnvecKoe trpHMeHeHHe ?neKTponI{3a.

rereporeuHbre Karar'r143aropbr. flponaoropsr.
14urn6uroprr.

1.7. Merartrbt u HeMerar'Ir'IbI

Mera,r,rsr. Oco6eHHocru crpoeHufl aroMoB 14 KpI4crarJIoB. @n:uqecxne
ceofrcrsa MeraJrJroB. K,laccu(traxaqua MeraJTJroB rro pa3nI4qHbIM npu3HaKaM.

Xl.rNlu.recxr4e cgoiicrea MeraJr,roB. 3,'rercrpoxunruqecrcufi pqa Hanp.rNeHlrli

\,r erarr o B. Mera,r,rorepM I4r.

06urue cnoco6Er rtonylreHHr N{eraJrJroB. floHqrue o Merannypn4H.

Cn,raesr qepHbre L{ IlBerHbIe.
Heprera,r,rsr. Oco6eHHocrn crpoeHr.lt aroMoB. Hevera,r,rbr - npoctbte

Be[IecrBa. 3aerlcr.iN,Iocrb ceoiicre fa,'IofeHoB or I4x no,'to}KeHl4fl B

flepnolnqecxofr cHcreMe. OxncrnrenbHbre v BoccraHoBHTeJIbHbre ceoiacrea

HeMeTa,l'lOB B 3ABHCI,IMOCTI4 oT HX nO,lOlI{eHHt B ptAV

ln e KTpooTp L{ LlaTen bH ocT14.

f,enroucrpauuu. Ko,r,rexulrg MeraJIJ'IoB. BsaraNloAeficreue MeraJL'IoB c

HeNrera,'r,ranau (xe,re3a, IluHKa H artoMLrHLrfl c cepofr.) fopeHlte MeraJlrtoB.

Ko,r,reruur HeMeraJIJIoB. fopeHue HeMeraJIJIon (cepsr, $oc$opa, yrlr).
MoAe,rs npoMbruneHHofr ycraHoBKr4 nnfl [por.r3BoAcrBa cepuofr K[IcJIorbt.

Ko,'uexuzz npo4yxuufr cnruxarsofi npoMbllxneHHocrrz (crexla, $ap$opa,
rfanuca, ueNIeHTa pa3nl4qHbrx MapoK v I.p.)

3HAqHMbIE ?,TIEMEHTbI

hexrporu: pacnJ'IaBoB.

Kara,ru:. fovoreuuste v

KararuruL{ecKI4e tr:rbr.
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flparcrnvecnne pa6oru.
flo,ryueuue, co6npaHue H pac[o3HaBaHI4e ra3oB.

Peuresue ?Kc nepHMeHTaJrbHbrx 3a.qalr.

llpoQulunure v npoQeccnoHaJrbuo 3Haqr.rMbIe rJIeMeHTbl

coAeplmaHufl. Koppo:nr Mera,'IJ'IoB: xt{MHrlecKafl v ?neKTpoxt4M14LIecKat.

3aencHN{ocrb cKopocrr4 Koppo3uu or ycnoBrafi orpyNarouefr cpeAbr. Cnoco6ur

3aurr4Tbr MeraJ'rJ'roB or Koppo3ur4. Brr6op Merarr14tlecrcoil nocyAbt nnfl
ilpHforoBJ'reH}{t fll4 uIH.

flo,ryvenue HeMerar,roB 3neKTpon143oM pacrBopoB vtltv pacnnaBoB

?neKTpon14ToB.

2. O PfAHI4q ECKA fl XlIMKIfl

2.1. OcnoBHbre rloHqrur opraHurrecrcofr xIrMIrlI r.I Teopnq crpoeHllfl
opra Hu qecKHx coeAu ueHuii

flpeanrer opraHuqecrcofi xrrMur.r. flpupo4uure, 14cl(yccrBeHHbte L4

cHHTeTHL{ecKHe opraHHlrecKr4e BeruecrBa. CpaeHeHr4e opraHuqecKHX BeurecrB c

HeopfaHHLIecKHMH.

Ba,reuruocrs. XnnrqlrecKoe crpoeHHe KaK nop.sAoK coeAI4HeHI4t aroMoB B

t\toneKynbt IIo Ba,'IeHTHocTH.

Teopnn crpoeHufl opraHtrqecKrIx coeAuueultii A.M. Eyr,'repoea.
OcHoeHsre nonoxeHur reopvv xlrwtqecKoro crpoeHHt. h:orr,tepl4t H l43oMepbr.

Xunrnqeucrae cpopnaynbl 14 MoAenH MoneKyn B opraHuLlecrofi xLtMHr4.

K,raccuQuKaurrfl opraHuqecKux BeruecrB. K,raccurprarcauu.a BeulecrB

no crpoeHalo yrnepotrHoro cKeJrera v Harwqvlo QyHrcuuoHaJIbHbIX rpyfln.
I-ouororu H roMoJrorr4q. OcuoBbr HoMeHKnarypbl IUPAC.

K,racclrQuKauuq peanuuri B opraHrrqecmoii xuNILru. Pearcuuu

npHcoe:1uHeHuq (ru4papoBaHVr, rarroreHr4poBaHI4t, ruAporanoreHupoBaunfl"
rnlparaunlr). Peaxuuu orurenJleHl4t (aeru4pttpoBaHnq.

rerr4AporanoreHHpoBaHHr, AerLrAparaunre). Pearuuu 3aN,retueH14t. PearcunH

r.1'lo l\.{e p H 3 aLilAt4 .

f,euroucrpaunrl. Mo,telu N,IoneKyn roMoJToroB v H3oMepoB

opraHHLrec K14x coe.[a gegnil.
Ia6oparopHbre olrF,rrbl I4sroroe,'reHHe uoAe,reft MoneKyn

opfaHHL{ecKHX BeruecrB.

[Ipo$lrnrur,re v npoQeccuoHaJrbHo 3HaquMble r!'IeMeHTbI
coAep?KaHrrfl. CpanueHrae xnaccra(lnKaur4H coeAuseuufr 14 x,raccuQuKaur4H

pearcuun B HeopraHuqecrcofr H opraHuqecxotr xvMuv.

2.2. Y rneBoAopoAbr u ux [pupoAHF,Ie ucroqHuKlt
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A,rnauu. A,rxauu: roMonornqecxnfr pqA, r43oMepvfl 14 HoMeHKnarypa
aJrKaHoB. XuH,ruqecxlre ceofrcrea a,rlKaHoB (H,teraua, :raHa): ropeHHe.

3aMeu-leHlle, pa3J'rolxeHr4e, AefuApHpoBaHHe. flprlnaeneHl4e aJIKaHoB Ha ocHoBe

Hx ceoilcre.
A,rneHsr. ?tH,teg, efo nonylleHue. l-ovo,rornqecrcltfi pflA, l43oMepvn v

HoMeHKJrarypa anKeHoB. Xuntuqecrcue csofrcrna ?THneHa: ropeHHe,

KaLrecrBeHHbre peaKrluLr (o6ecueeu:aBaHVe 6ponnofi BoAbr 14 pacrBopa

rrepMaHraHara Karur), rn4parag:afl,, nonltMepu3arryfl. flpunaeneHl4e 3TI4tteHa Ha

ocHoBe ero csoncre.
{lreHsr H Kayqyrcu. flouqrrle o AHeHax KaI( yrneBoAopoAax c :ttBVMt

.qeofiHtrNara cBq3qMr4. Xnvuqecxue ceofrcrea 6yrailueaa- 1,3 vt H3onpeHa:

o6ecuseqvBatne 6porvtrofi BoAbr 14 rro,rr.rMepu3arlkrfl B Kayr{yKu. Harypansnl';rit u

c r4HTerr4rrec KHe KaylryKr4. PesHHa.

A,rrcuuur. Aueru,res. Xunru.recxue ceoftcrea auerr4JIeHa: fopeHHe,
o6ecueeq14BaHr4e 6porrauofr BoAbr, npr4coeAr4HeHI4e xnopoBoAopoAa vl

rHAparaur4r. flputreuenue aueruJreHa Ha ocHoBe csoilcre. MexrlaccoBat
r.{3oMephr c anKaAHeHaMH.

Apeuur. Eeuso,'r. Xun'ruqecxue csoi{crea 6eg:o,ra: ropeHHe. peaKuut{

3aN{eLueHHr (ra,roreHr4poBaHue, HurpoBaHrae). flpanaeHeHne 6es:o,Ta Ha ocHoBe

ceofrcre.
flpupoaHure ucroqHuKrr yrJreBoAopoAoB. flprapoaHrril ra3: cocraB,

ftpHMeHeHHe B KaqecTBe Ton,'lHBa.

He(rrr. Cocrae ra nepepa6orxa ue$ru. fleperouxa He$rra. HeSrenpoAyKrbr.

f,emoucrpaunH. I-opeur.re MeraHa, ?TI4reHa, aqerl4neHa. OrHoruesue
\{eraHa, 3TI4,TeHa, aueruJleHa lt 6eusoJ'ra K pacrBopaM nepMaHfaHara KaJtLlA 14

Spouuoil BoAe. flo,lyveHue aqernJreHa ruAponH3oM xap6rz4a KaJ'Ibuht.

Ko-r,rexuLrq o6pasqoe uecprn v uecfrenpo.4yKroB. Kor,rercuuq <KanleHuttri
yfonb H frpoAyKuHfi KoKcoxHMI4qecKofo npoH3BoAcrBa)).

I a6o paro p H bre o tr brrbr. O:saxonaJ're Hr4e c Ko,'IJleK uueit o6pa:uo a ne$rra
v npoAyr(ToB ee nepepa6orrra. OsHaxoN,rneHl4e c KoJIJIeKuprefr KayqyKoB Ll

o6paruanau uznetuir. H3 pe3nHbr.

flpoQn,runure v npo$eccuoHa.,'rbHo 3HaqrrMble ?JIeMeHTbI

coneprfiaHun. flpann,ro B.B. MapxonuuKoBa. K,racca$lrKauut 14 Ha3HaqeHHe

ria)'LryKoB. K,raccncpHKaur4t H Ha3HaLIeHI4e pe3uH. By,rrcaHn3arrvfl KayqyKa.

flo;ryueHue aueruJreHa n14ponr.r3oM MeraHa L4 rcap6uAusrHa cnoco6ou.
Peaxuuq nonHMepH3arrvLl Br4Hr.rJ'rxropula. fIo,'IraeraFrHnxnopr4A Lr efo
rr p r.r MeH e H ne. Tp rav epv3ar1:'z^fl. auerilneH a e 6e Hsor.

IIoHqrHe o6 ?KcrpaKur,r14. BoccrasoBJreH14e Hurpo6eH3oJla B aHHJIHH.

I-o uo,r o rn qec rcu fi prA apeHoe. Toryo,r. HrarponaH I4e ronyola. Tporu,r.
Oc uoeH sre H an paBn eHVfl npoM brunes soir nepepa6orKl4 npnpoAHoro ra3a.

[Ionyruuri HerprrHofr ra:, ero nepepa6orrca.
2.3. Kn c,ro poAcoA e p?Ka ur Ir e o p ra H u rr ec Kn e coeA u H eH LI fl

Cnuprsr. floryveHr.re sraHona 6poxeHuev rJtoKo3bl 14 runparalteir
fruJreHa. I-ra4poxcra,'rbHar rpynna KaK SyuxuHoHaJIbHat. flonqrrae o
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IpeAenbHbrx oAHoaroMHbrx ctr[rprax. XuH,rzqecxne csofrcrea ?TaHona:

B'lauMoAeilcrsne c HarpueM, o6pa':oeauue npocrbrx v cJIoIKHbIX ecprzpoa.

oKHcrreHHe B anbAefHA. flplrveHeHHe ?TaHoJra Ha ocHoBe ceofrcre.
A,r rco ror n3M, ero nocn eAcr Bufl u npeAyflpexAeH He.

f,rrzqepraH r(aK npeAcraBuTenb N,rHofoaroMHbrx cnaproB. Ka.recreeHHat
peaKunq Ha MHoroaroMHbre cilr4prbr. flpranaeneHl4e rJII4trepHHa.

@eso,r. OH:H.{ecrcHe v xr4Mr4LrecKHe cnofrcrsa r[eHona. B:anutuoe
BJTHTHHe aroMoB B MoneKy,'re Qeno,'ra: B3auMoAeficreue c f[ApoKcI4AoM Harpvfl
u asorHor.i rcuc,roroil. flpnnreueHr4e QeHona Ha ocHoBe csofrcre.

ArsAerHAr,r. floHqrHe o6 anbAerr4Aax. A:rrAeruAsas rpynna KaK

cpyHxuraoHarbHa.f,. @opna,rrAerr4A vt ero csofrcrea: oKlIcJTeHI4e B

coorBercrByrouyro Kr4c,'rory, BoccraHoBJreHHe B coorBercreyroulltil cn14pr.

flo,ryueHue anbAerr4AoB oKucneHr4eM COOTBCTCTBVTOIIII4X CIII4DTOB.

flpraueneuue SopntanbAerr4Aa Ha ocHoBe ero ceofrcre.
Kap6ouonsre Kr.rc,'rorbr. floHqrue o rcap6oHoerrx KHcJIorax.

Kap6oxcuJrbHar rpynna KaK cbyuxur.roHarbHa.{. foruo,rorn.recKfiri psl,
nperenbHbrx o.quoocn<iBHbrx rcap6oHonsrx Knc,'ror. flo,ryueHue rap6oHonutx
KI4c,'Ior oKHcJ'IeHHeM anbAefuAoB. Xair,ruqecxze cnofrcrBa yKcycuoil KHcJ'Iorbr:

o6utue ceofrcrea c Mr4HepaJrbHbrMlr KHc,ToraMr{ L4 peaKuu.fl :repnQnxarrvl4.
[1pl.rn,Ieueuue yrccycuoil KHcJrorbr Ha ocHoBe ceoilcre. Br,tcruue )+cHpHbre

Kr4clrorbr Ha flpuN,,repe rranbMurr.rHoeoii h creapuHosoft.
C,roxHure rSlrpur rr ?filrpbr. floryueuue cJloxHbrx rSzpoe pearcr1ueil

:repnQur.carrLlL,r. CroNHue :Quplr B npupoAe, ux 3HaLIeHI4e. flpnueHeHue
cJ'roxHbrx rQnpon Ha ocHoBe ceopicre.

Xnpsr KaK c,rolxHbre a$raprr. KnaccncpraKauHr )r(r4poB. Xnntuqecrcue

ceoficrea )r(r4poB: rr4Aponu3 L4 fHApupoBaHHe )Kr4AKr4x xr{poB. flpunteHeuue
x(hpoB Ha ocHoBe ceofrcre. Mrna.

YrreeoAsr. Vr,'reeoAbr. r4x KJraccu$arcaqur: MoHocaxapaAbr (r,rroxo:a.
cppyxro:a), .4ncaxaplrlu (caxapo:a) v norrvcaxapuAbr (rcpaxuan H Ilennrcno:a).

f,rrcrosa - BeulecrBo c Anoilcreeunoi{ Qynruraeir - anbAeruAocnupr.
XunrHqecxue ceofrcrsa fJlroKo3bI: oKI4cJleHr4e B rJTroKoHoByro Kl4cnory.

BoccraHoBJreHue n cop6rar, cnHproBoe 6poNeur.re. llpuN,reHeHr,re r,rrrcKo3br Ha

ocHoBe ceofrcre.
3naqeulle yrneBoAoB B )ru.rBoi npupo4e H )Kr43Hfi qeroBexa. fIoHqrHe o

peaKurlsx nonrlKoHAeHcauHr4 14 fuAponv3a Ha frpuMepe B3ar.rMonpeepauleur.ri.r:

fx FoKo3a ------) non r{ caxapH,q.

{enroucrpauuH. Oxucreuue cnr4pra B anbAeru.q. KaqecrBeHHbre
peaKuur.r Ha MHoroaroMHbre cnHprbr. Peaxquq cepe6prHoro 3epKana

aJbAerhAoB Lr rJrroKo3br. Oxlrc,resue anbAeruAos vt rnroKo3br B Kr4cnory c

noMoulbro rnApor(o{Aa Haeau(ll). Ka.recreeHHar peaKuur Ha KpaxMan.
Ko,r,rercunr r$upHsrx Macen.

Ia6oparopubre orrbrrbr. PacreopeHue rnr4rrepr4Ha B Bo.qe v
B3a14N,roAefrcreLre c rHApoKcr4AoM naeau(ll). Ceofrcrea yxcycuofr K14c,'rorbr.
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o6ulue co ceofrcrBaMH MHHepanbHbrx Kr{cJror. f,oxa:areJ'rbcrBo He[peAenbHofo
xapaKrepa xHAKoro xr4pa. BsauN{oAefrcrefie rJI}oKo3br 14 caxapo3bt c

rrlApoKcHAoM MeAr4(ll). KavecrBeHHar peaKur4t Ha KpaxMan.

flpo{u,rsuure v npoQecclloHarbHo 3HaquM['Ie ?!'IeMeHTbl

coAep?r(aHufl. Mernroerril cnHpr v ero HcrIoJIb3oBaHHe B KaLIecrBe

xHMHLIecKofo cbrpbq. Torccaqgocru MeraHoJ'ra v npaBl4na rexHLIKLr

6e:onacuocrr.{ np14 pa6ore c HHM. Srurenr,rnKoJ'rb v ero npHMeHeHI4e.

Toxcu.rHocrb ?TnJleHfrr4Ko,rq pr npaBr4na rexHr{Ku 6e:onacHocrll npn pa6ore c

HI,]M.

florurcouaeHcauHq QOpManbAefHAa rpeuo,roH,r B

HA$euono$opManbAeruAHyro cMony. Auera,rrAeruA. Ilonsrne o KeroHax

[pr4Mepe arleroHa. flpr.rveHeHr,re ar]eroHa B TexHlaKe Li [poMbluneHHocrl4.
MHoroo6pa3ue rcap6ouonrrx KHc,Tor (uraeereeaa KI4cJIora KaK

rByxocHoBHafl, aKpr4noBaq Kucrora KaK HenpeAeJlbHat, 6eH:ofiuaq KZcJ'Iora KaK

apoMarHLrecrcar).
fl,renxoo6pa3yrcurr4e Mac,Ta. 3uaqeuze )KupoB B TexHo,'Iorhr.r

npr4roroB,'reHHq n14urn. CnureruqecKl4e Morourne cpeAcrBa.
Mo,roqHoKplcJ'roe 6poxtenue fJ'ItoKo3br. KucrovroJloLIHbIe npoAyKTbt.

CriLrocoeaHne KopMoB.

2.4. AzorcoAepxa u He opra H rl q ecKue coeALI He H Ia q. flor tr Mepbl

Amuuur. flousrue o6 aMHHax. A,rraSalaLlecKHe aMI'tHbt. HX

x.laccucprzxaLlHfl v HoMeHKJ'Iarypa. Aur.uutu, KaK opraHI4qecKoe ocHoBaHI4e.

florvqeHne aHH,'rHHa v3 Hurpo6eH3oJra. flpnnreueHue aHlaIrvra Ha ocHoBe

CBOHCTB.

Anrnuorcuc,rlorbl. AuuHoxucJrorbl KAK auSorepHlre.
6r.rt|lyHrcuHoHaJ'rbHbre opraHfiqecKHe coeAI4HeHufl. Xuvuqecrcne ceofrcrea
aN,rHHoKHcJror.' B3auMoAefrcrsue co uenoqaMll, KHcJIoTaMH 14 Apyr c ApyroNI
(pear<uHr norHKoHneucaunu). flenruAHafl cBtr3b tI flo,'IuneilTuAbt. flpnveHeutle
AMHHoKr4cJror Ha ocHoBe ceofrcre.

Ee,rxH. llepnuuHar, BTopuqHat, TperL{LIHaq crpyKTypbt 6e,rxos.

Xun,tnqecxue ceoficrea 6e,rxoe: ropeHHe, AeHarypaul4t, n4Aponu3. uBerHbre
peaKuriH. EHororH.{ec K14e cpynxqrau 6erxoe.

flo"runrepsr. Ee,rrcu H noJrHcaxaplrAbr rcar 6zononHMepbt.
Bo,roxHa, HX rc,raccu(ruKauilr. flo,ryueuue BoJIoKoH. OrAe,rsHsre

npelcTaBHTe,'IH XHM14qeCKilX BOJIOKOH.

{enroncrpauflfl. B:anuoAefrcrehe aMMHaKa v aHlanr4Ha c co,rqHoti
xnc,roroi;i. PearcuHq aHL4r'vHa c 6povuoil eoAofi. [oxa:areJlbcrBo Hanwivfl
citvHrcur.roHarrbHbrx rpynn B pacrBopax aM14HoKr4cJror. PacreopeHVe A oca)KAeHI4e

5e,rxoe. Ileerusre peaKuHH 6erKoe. I-opeHrae nruLrbero [epa H ruepcrrnoil nutu.
Ia6oparopHbre orbrrr,r. PacrnopeHfle 6e,rrcoe B BoAe. O6Hapy>rceHue

Serxoe B Mo,'roKe Lr B MqcHoM 6y,rroHe. [euarypaqua pacrBopa 6e,'rra
Kl-pHHOfO siU]a CnHpTOM, paCTBOpaMH COreii TqX{e,TbrX MeTarJrOB V nplr
r{afpeBaH14H.
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flparcrr.rvecKlte pa6orsr. Peueuue 3KctlepHMeHTarbHbIX 3aAaLI Ha

n geuru (rraKaqr.rrc opraHr4qec Kilx coeAu Heuu fi .

flpoQuruusre Lr npoSeccuoHaJrbHo 3HaquDIbIe 3,'IeMeHTbl

coAep?KaHufl. AH,trHoxanpoHoBar Kficirora. Kanpon KaK npeAcraBHTeiTb

nor'rHaMhAHbrx BoJroKoH. I4cno,ru:oBaHI{e fuAponh3a 6e,rxoe B

npoM[,rtr-tneHHocrr4. florHsraHr4nxnopriA, rroJ'rHTerpaSropsTuneH (reQnoH ).

@e H o,r orpo p M an bAe ruAH ble rrr acrM ac c st . I-{el:ryno I4A.
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TT P 14 M E PHbI IZ TEMATI4TI ECITHfr TITAH

HannaeuoBaHr4e pa3AenoB 14 TeM

Ko,rH.'recreo
qacoB

ll4
B eeleuHe . Vct oous xHN,rHU

l. O6uraq r u aHnqecKaf xltMItf
I . l. OcnoBHbre rroHrrr4fl H 3aKoHbr

1.2. flepuo.(nqecKr4fr sarcou v flepao4ulrecKat cr4creMa

xr.rM14qecKr4x ?neN,reHroB /{.H. MeHAeneeBa H crpoeHLre

ATOMA

1.3. c ue BeruecTBa

1.4. Boaa. Pacreoprr. ?re UTHLIeC Kat nr4 CCOI VAI]ht
1 .5. K,raccr.rQnxaunr HeopraHr4qecKr,rx coeAr.rHeHwh u ttx
ceoficrea
1 .6. XunruLrecKue peaKur4r4

1.7. MeraJr,Tbr 14 HeMeraJrJibr

2. OnraHuqecKafl xrrMurl
2.1. OcuoBHbre noHflTLtfl opraHilLrecrcofr xhMl4u 14 Teopvrfl

crpoeH rlr opfaHH LrecKr4x coeAuHeH u il

-:'LJrr
2.3. Kuc,ropoacolepxaulr4e opraH14LrecKHe coeAr4HeHr.rt

f .4. AsorcoAepxaulue opraHHqecKHe coeAuHeHr4r.

Buonornl,rensr.

[4roro

l6
t2

l6

t4

tt4
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TPEEOB AHTIfl K PE3YTbTATAM OEYTIEHVIfl

B pe:y,r rrare r43yrr e H r,rfl yue6 no fr nucr\r4rrnuH rt <Xu v vtx>> o6y uaro utl ii c q

AON)KCH

:naru/noHlrMarb:

o Ba?KHefiurue xuMuqecKue floHqrtlfl: BeruecrBo, xnvuqecxufr SJIeMeHT,

aroM, MoneKyna. oTHoct4Te,'IbHbte aToMHat 14 MoneKynfpHafl MaccbI. HoH.

a,'t,'toTpont4t, H3oTonbI, xtlMtILIecKa{ cBq3b, ?neKTpooTp14uaTenbHocTb.

Bar'IeHTHOCTb, CTe|IeHb OKLIC,TeHHt, MOi'lb, MOntpHafl MaCCa, ltO,f lpHSlit
o6leu ra:oo6pa3Hbrx BetuecrB. BetuecrBa MoneKyntpHoro Ll

HeNlOneKynrpHofo cTpoeHHfl, pacTBopbr, SneKTponHT v HeSneKTpo"I14T.

?net{TponHTuLIecKat nHccouvaLil4fl, oKHcnHTenb u BoccTaHoBHTeIb.
oKLrc,reHne 14 BoccraHoB,teHI4e, ren,qonofi t{l$exr peaKur414, cKopocrb
xfiMH.recxoi.i peaKu1414, KaraJ'rH3, xr4MHLIecKoe paBHoBecr4e, yr,lepolHslii
cKe,rer, cpyHrculroHa,TbHaq rpynna, H3oMepr4t, roMoJlorut,

O OCHOBHF,IE 3AKOHbI XI,IMIIN: COXPAHCHI4q MACCbI BCUICCTB, IOCTOqHCTBA

cocraBa Be[uecrB, llepuo4uqecrufi 3aKoH [.14. MeuAeneeBa;
o ocHoBHbre reopI|u xHMurr; xun,{nqecxofr cBfl3Lr, ?neKTponnruqecrcoli

AHCCOTIHaTIH 14, CTpO e]H]/^fl OpfaH H qec Kr4X 14 HeOpfaHUqecKI4X COeAnHeUU fr ,

o BainHeiiurue Be[tecrBa n Marepl{ar'Ibr: saxHefruue MeraJl'rbr 14 cI]JIaBbt:

cepHa.f,, co,'rtHat, a3orHar v yKcycHat KLICJIorbr; 6,raropo4Hure fa3bt.

BOAOpOA, KtrCnOpOA, faJIOteHbI, UIeJTOLIHbte MeTannbt; OCHOBHbIe. KI4CJIOTHble

u av(rorepHbre oKcr4Abr L{ fr,IApol(cHAbr, ure,rorrr4, yfneKl4cn:o;rit u yrapurtfr
ra3br, cepHhcrbrfr ra:, aMMI4aK, BoAa, [pupoAHbrfr la:, MeraH, ?TaH. lTH,'teH,

auern,'reH, x,'rophA HarpLtfl, rcap6oHar 14 rliApoKap6oHar Harpvtfl, rcap6oHar u
rfoct|lar Ka,'Ibul4q, 6euso,r. MeraHo,t v STaHoJI, c,'roll(Hbre :Sr.rpsr. x14pbr.

Mbr-ra. MoHocaxapHAbr (r,rr,orcola). lncaxapuAbr (caxapora). norncaxapufbl
(xparlta,r H uennlono:a), aHHJ'rr4H, aMHHoKHcJlorbr, 6e,rrcu. HcKyccrBeHHbre LI

cHHTerLlqecKHe Bo,'toKHa. KayLIyKH, nnacTMaccbt;

)rNteTr,:

o Ha3brBarb: r.r3ylreHHble Be[IecrBa no rpr4Buanbnoit uttw Me]KAyHapo,lHoir
HONIeH K,'IaType;

. OI|PCAEJIflTb: BA,'ICHTHOCTb 14 CTC|ICHb OKI4CJ]CHI4' XHMHqCCKI4X ?J]CMCHTOB.

Tr.{n xr4Mr.rqecrcoil cBfl3u B coeAuHeHl4tx, 3apflr I4oHa, xapaKTep cpeAbt B

BoAHbrx pacrBopax HeopraHr4qecKr.rx L4 opraHl4LrecKHX coeAuuesuil.
OKllC,'lHTe,'Ib L7 BOCCTaHOBUTC,'Ib, npHHaAne){tHOCTL, BeUIeCTB K pa3HblM

KnaccaM HeopraHhqecKr4x 14 opfaHuqecKrrx coeAuseuufi;
o xapaKTep[3oBaTb: 3JreMeHTbr MaJrbrx [epr4oAoB fro t4x noJto]KeHHro B

flepuoaraqecrcofr cr4creMe [.I,1. MeuAeneeBa; o6utr.re xr4Mr4qecKue ceoilcrea
MeTaJIJIOB, HeMeTaJIJIOB, OCHOBHbIX KIaCCOB HeOpfaHI4qeCKI4X Vl

opraHHqecKHX coeAnHeHrafi ; crpoeHue H xHM14LrecKr{e ceoilcrBa h3yLIeHHbrx

HeopraHlrqecKHX H opraHuqecKHX coeAuseuHri;
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. oobqcHflTb: 3aBr4cHMocrb cBofrcrB BerqecrB or I4x cocraBa Lr crpoeHHt,
npupoAy xHMHqecKofr cBfl3v (nouuofr rcosa,Tetrrrloil, Mera,TJII4r{ecrcoir t4

BoAopoAHofr ), :aeucuMocrb cKopocrn xr4MHLrecKoft pearcrlvvr pr no,loxeHHe
xr4MrrqecKoro paBHoBecvfl or pa3n14Lrurtx $arcropoB;

o BbrrrorHqrb xr{Mr.rqecrclrfr encuepuureHT: rro pac[o3HaBaHl4ro eaNFleliurux

HeopraHnqecKr4x H opraHvqecKhx coeAnueunfr ;

o rrpoeoAlrrb: caMocrorrerrusrfr rror4cK xnnauqecxofr I,rH$opuaunu c

r4cno,rlb3oBaHaeM pa3nHqHbrx l4croqHr4KoB (uayvHo-rronynspHttx uznanuit.
KoMrrbrorepHbrx 6az AaHHbrx, pecypcoB l4urepuera); I4cnoJIb3oBarb

KoN'rrrbrorepHbre rexHoJrorH14 nnr o6pa6orxra v nepeAaLI14 xuvnqecroii
nHQopuaqlv L1ee npeAcraB,'reHr4r B pa3nnLIHux $opnrax;

o cBq3brBarb: n:yveHHufi N,rarepr4an co ceoeil nporpeccnoHa,rrHolt

AetTeJrbHocTbFo;
o peuarb: pacqerHbre 3anaqr4 rro xuMr.rrrecKHM $oprrry,raM h ypaBHeHI4tM;

ncrroJrb3oBarb npuo6pereHHbre 3HaHuq v yMeHuq B [paKTuqecnoii
neqre,'IbHocru Ir noBcenueeuoii rur3H :

o A,'Ir o6r-,qcHeHVfl xvwvrrtecKux qe,Teur4fr, flponcxoArurnx B rrpnpoAe. 5srr,v-. r.r

Ha Ilpor.r3BoAcTBe;

. ofrpeileneHHq Bo3MolKHocrr{ rrporeKaHI4t xHN,{HLrecKHX npeepauteHuli B

pa3nHqHbrx ycnoBurx r.{ oueHKu r4x noc,reAcrel{fi;
. sKo,rorr4qecKLr rpaMorHoro rroBeAe:E^lafl B or{pyxarouefi cpe4e;
o orleHKV BtvlHVfl xt4M[qecKoro 3arpq3HeHr4r oxpyxaroruefi cpeAbr Ha

opfaHU3N,r qeJtoBeKa H npyfHe )KHBbIe opfaHr.r3l\{bl;

o 6e:onacHoro o6paueultr c roproqnN,ru v roKcI4t{HbIMH BetuecrBaMr.r L4

,ra6oparopHbr N,{ o6opyaonaHHeM ;

o npnroroBJreHr4r pacrBopoe saAaF{Hofr KoHueHTpa:Jyu B 6rrry v Ha

npoH3BoncTBe;
. Kplrruqecrcoil oueHKH AocroBepHocrt4 xunauqecrcofi

nocr,vnarcuefr u: pa3Hbrx HcrorrnuKoB.
nuQopuaurau.
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NPI4MEPHbIE TEMbI PEOEPATOB

EnorexHoilon4t 14 reHHar r4HxeHepi{r - TexHoJrorltr4 XXI aexa.
HanorexrioJTofl4-l KaK npuopnTerHoe HarrpaBneHr,re pa3BLtrvfl HayKr4 L1

npoH3BoAcrBa B Poccr.rfi crofr <Deaep auw.
CoepertaeHHbre Mero4u o6e::apaxr4BaHHq BoAL,r.

Xu:Hr H AerreJrbHocrb !.14. MeHAeneeBa.

CnHre: I l4-ro 3JreMeHra rpnyn,tcp poccnfrcr<nx Qu:rzxoB-rAepu-tr.rKoB.
14:oronsr BoAopoAa.

Oxpana oKpyxaroruefr cpeabr or xr4MzqecKOro 3arpr3HeHr4r.
Ko,r u qecrBeH Hbre xapaKTep vcr t4RV 3arpfl 3HeHuf, oKpyxarouefr cpeAbr.
IlpuueHeuue rBepAoro v ra:oo6pa3Horo oKcr4Aa yrnepoaa(lV) B

n Hureeofr npoMbruneHHocrz.
3arqHra o3oHoBOro 3KpaHa or xHMHqecKoro 3arpfl3HeHr{q.

Kocnaerra.Iec KHe feJI14.

flpraveneHHe cycilenzuit H 3Mynbcl.rfi e nuueeofi [poMbruneHHocru.
BoAa KaK peareHT r4 KaK cpe.ua il,ltfl xvMr4qecKoro rrpouecca.
Tunur pacrBopoB.
}I{usur H AesreJrbHocrb C. AppeHVyca.
Vcrpaue H r4e )KecrKocrr.l BoAbr Ha n po M br rrrlr e H H brx npeArrp vflTl7flx.
I4cnoru:oBaH14e MLrHepanbHbrx KrlcJror Fra rrpeAnparrwflx rru.rrueBoro

npot|ln,rr.
L4croput rHrca.
floeapeHHar coJ'rb KaK xHMHqecKoe cbrpbe.
Pearcuus ropeHnr e 6srry.
Kparxrae cBeAeHHr fro vtcroprrkt Bo3HnKHoBeH[r v pa3Bvtrvn

opraHHLrecxoil xHMHH.

Xn:sr H AerrerbHocrb A.M. Byr,repoea.
Po,rr oreqecrBeHHbrx yqeHbrx B craHoBJreHuu Li pa3BLrrLru n,tupoeoli

opraHHqecxofr xhMHr{.

3 rco,roru qec Ku e ac n eKTbr r{c n orr b3o BaHufl yrneBoAopoAHofo c br pbr .

tr4croput orKpbrruq u pa:pa6orKr4 ra3oBbrx r.r He$rrHrrx MecropoN.qesur.i
e Poccuilcxoil Oegeparlzz.

ApouarraqecKr4e yrneBoAopoAbr KaK cbrpbe gns rrpor43BoAcrBa
necrr.IuhAoe. Bpeg rrecruur4troB B npoAyKTax iluraHwfl.

VrreeoAsr v vx ponb e Nranofr npr4poAe.
Paseurlie caxapHofr npoNrbruneHHocru e Poccr4r4.

Po,r u yrneBoAoe e N,r oefr 6yayureir npotf eccuoHaJlbHoi.t Aeqre,r rHocrr.l.
Meragol. Euo,roruLIecKaq po,tb, tn.
?rauo,r: eerHqailruee 6,raro u crpauHoe 3ro.
A,r rcororn3M 14 ero nporpr.r,rarcTr.rKa.

MsoroaroMHbre cnuprbr B naoefi 61,ayurefi npo$eccraosa,rsHoli
IetTeJIbHOCTH.

MypansnHar Kr4cJlora B npnpoAe, HayKe 14 npon3BoAcrBe.
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tr4cropun yKcyca.

C,roNsrre acpraprr H HX 3HaqeHVe B npflpoAe, 6srry 14 rrpor43BoAcrBe.

Xraprr KaK npoAyKT rruraHVfl t4 xvwrlrecKoe cblpbe.
Hexearrca rrpoAoBonbcrBr4q rar r,ro6arrbHafl npo6,reva LreroBeqecrBa H

nyTr.r ee peueHHr.
Mu,ra: npotlInoe, Hacroruree, 6y4yutee.
Cpe4crna rr4rr4eHbr Ha ocHoBe Kp{cnopo,qcoAep)Kaurr4x opraHr4qecK14x

coeraHesufr.
CuureruqecKHe MoForIHe cpeAcrBa (CMC); AocroHHcrBa vr HeAocrarKr4.
A nt truo xtz c,.r orbl - ( Ku pn HLII4 KH )) 6erKoentx MoneKyn.
C u Hreru qec KI4e BoJ'IoKHa Ha aM HHoKl4c,'rorH:ofi oc Hoee.

lecpHurzr 6e:rxa B nHUIeBbrx rrpoAyKrax 14 ero npeoAoneHne B paMr(ax
r,r o6 a,r sH o fi n poao Bo,'r bcrBe H Hor,i n po rpaM M br.

Xnvus u 6uo,rorut HyKner.rHoBbrx KrlcJlor.



2l

PEKOME HAYEM Afl TKITE PATYPA

OcHoeHaq
f a6puemu O.C. Xuvus: yve6. Anr cryA. rrpo$. yve6. 3aBeAeHr4fr I O.C.

I-a6pne,un, V.f . Ocrpoyr,roB. - M., 2008.
I-a6pze,rru O.C. Xultwx B Tecrax, 3al.aua4 ynpaxHeHLrflx'. yue6. noco6ue

Anfl cryA. cpel. npoQ. yve6Hlrx 3aBeAeHr4rt I O.C. fa6pnenrs, I-.[. ,qsrcoea*
M., 2006.

I-a6prze,rrH O.C. [Iparcu.tcyv rro o6urefr, HeopraHHqecrcofi L4

opraHuqecrcofr xvMLrr4: yve6. noco6ue Anr cryA. cpe.q. rpo$. yue6. :aseleulria /
fa6pue,rau O.C., Ocrpoynaoe 14.f ., loporfeeea H.M. - M., 2007.

[-a6pue,rrH O.C. Xr.rlurws. 10 rc,racc. llpocpranrHsrfr ypoBeHb: yve6. anr
oSureo6pa3oBar. yupex4eurafr / O.C. fa6pne,rrH, O.H. Macxaee, C.n.
floHovapes, B.14. Tepeurau. - M., 2005.

fa6paennH O.C. Xutrus. l0 Knacc. Ea:oetril ypoBeHr,: yue6. Ant
o6ureo6pa3oBar. yLIpex(AeHuir. - M., 2005.

l-a6prae,rru O.C. Xwvun. l l Knacc. llpocpunrHrrft ypoBeHb: yue6. anr
o6ureo6pa3oBar. yqpel(treHufi I O.C. fa6pnenrH, f.f.lltrcoBa. - M., 2006.

fa6pr,rennu O.C. Xvtu.ts. I I K,'racc. Ea:oerril ypoBeHb: yue6. nilfl
oSureoSpa3oBar. yupeN4euufi. M., 2006.

!ono"ruureJ'IbHaq
I-a6pr.re,rnH O.C. XnMnq: opraH. xutl.r'zfl'. yue6. nilr l0 K,'r

o6rueo6pa3oBar. ylrpex(AeHrair c yr,'ry6,r. z:yueHrreN,r xrrMvrv / O.C. fa6prze,rru.
1,1.f . OcrpoyMoB, A.A. Kapuoea - M., 2005.

I-a6pne,rxr-r O.C. O6urar xHNrr.{fl: yue6. D,nfl I 1 K,r. o6ureo6pa'loBar.
vqpe)KAeHnir c yr,ry6,'r. u:yueHr4eM xvwt4r4 / O.C. fa6praenru,V.f . Ocrpoyrvoe.
C.H. Co,roBbeB, O.H. Macrcaee - M., 2005.

fa6pr.renrH O.C., Bo,Toeux B.B. Earznupi rocyAapcreeHFrrrfr sK3aMeH:

Xurlus: C6. :aaanufi u ynpaxHeHufr. - M., 2004.
fa6prae,rrn O.C., Ocrpoyvoe I4.f. Xuvun: lloco6rze Anr nocrynalouux

B By3br. - M., 2005.
fa6pne,r-rn O.C., Ocrpoyuoe 14.1.. Ocrpoynroea E.E. Oprauuuecrcar

xLrMMfl B Tecrax, 3anaqax u ynpaxHeHurx. - M., 2003.
fa6pue,rxu O.C., Ocrpoyrnroe H.f., BeeAeF{crcas A.f. O6ruaq xr,rMr4r B

Tecrax, 3aAalrax H ynpalr(HeHHflx. - M., 2003.
EpayH T., llemefi f .tO. Xuwws B ueHrpe HayKt B 2 r. - M.. 1987 .

Epoxun fO.M. Xwxrus. - M., 2003.
Ky:snreuxo H.E., EpeH,ruu 8.8., flonrcoe ts.A. Kparrcwfi Kypc xr4Nrvrv.-

M..2000.
flr.ruynana I-.8. Xuurus H rroBceAHeBHafl xr43Hb qeJroBeKa. - M., 2004.
Tnroea I4.M. Xururus a trcKyccrBo. - M.,2A07 .

THroea I,{.M. X}rMu-q L4 r4cKyccrBo: opraHr43arop-rrpaKTuKyM rnfl
yuauruxcr l0 I I rc,raccoe o6ueo6pa3oBarenbHbtx ylrpex(AeHqh. - M., 2007.



22

Epoxran [O.M., @ponon B.14. C6opHr4K 3aAaq H yrrpaxHe:auiz ro xr4Mr4r.r

(c .qulaxrutIecKzM Marepzanona): yue6. noco6ne rnfl cry1,eHroB cpeAH. npocp.

3aBeA. - M., 2004.
I-a6pue,rrH O.C., Ilrrcoea f .f . Xr.rHaHq B recrax,3araLrax 14 ynpaxHeHntx:

yqe6. noco6ue. M., 2004.
[-a6pue,rrs O.C., Ocrpoynroe H.l-. Xuvus: yue6uzx. M.,2004.
I-a6prae,rrH O.C., Ocrpoynaon V.|., /[oporfeeea H.M. flpanruxyvr nc)

o6utefr, HeopraHuqecxofr H opraHr4rrecxofr xuMVLr: yve6. noco6ae. - M., 2003.
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l. @u:nxo-xr.{MtrllecKfie r.r3N{eHeHfir lt14uleBblx rrpoAyKToB B rrllortee cc

rrpHfo'foBJreri Hr fiil u lr'1.

l. Xl'tl'lu.tecKrle npoUeccbt ftlltl -texlo;tot 1.rccx9ii tt6p169 riie .

Oc H o eu rr e rroHrrr.rq, f H,rpo,'r n 3. rqeHaryparlnr,

IlpoQr,r,rsHbre H npocpeccr.roHaxbHo rH?rrur\{bre l,rre\,rerlTbr co.'lcpTriarrr.rrr.

Or:ruqllreJ'tbHbre oco6eHHocrr4 rr4npo nzl:,a 14 reHal'vpauHH. HanLlcarHne r'prrurrerrrrir

peaxqur,i rr4AponH3a opfaHi{LrecKfix BeulecrB.

2. Ocrrosur rltrllr.rccrtoi-r rn\rn r1.

2. I . OcHoBHbre noHqrur repN,{ojlutraN,{uKu.

OcHosutte noHflTHt rep\lonrrrraN{LriH. Crrcle'na, (ran, re"rro, r'o\lorcriiri,Lr ri

f eTepofeH Hbte cr4 cTeN,rbt, flapaN,reTpbt c ucTeN{ bl .

3axoust repNloAHt{aNrHKr.r. Tcrt,roeoii :t|-tt]rex r pcaKunr.r, )n ri-r-rbufrr, l)lrl' r .,.

BFIvrpeHIttt lHeprut. 3zlKor{ fecca, 3arioH ,flasva:be - Jlan,raca. ?K'lo'rep\rrrrrcoine n

lHIOTepNr H LreCKr4e peaKr lr.l H.

!e rr oH cr-paull Li. Ta6-l u uur rr o 3a KO Fr ar\,r lep Nr o_q n Fr a \,r tr K n .

I-IpoQra,rlHbre LI npo(reccHor-raJ'rbHo 3rraLrrINrbre l-rr'\rerrrr,r co1cpTrir-lrrrrrr. I):r,.',r,,':

Ten.loBblx:QQexron peaKulJt"l Lr cpaBHeril.le cil()co6Hr-re ilt rrn()r('tilllilu Dt.,: r :r',

l.l. Alpela'rHbte cocl'orrfl.rrr Beulec'r'ltA.

l'arooSpa3FIoe coclotHHe Beulec'r'Bit. Xapax'r'epuct-r.rrra ll,i';c-rtt5l)allror o e()e i())lriij,r

Be[IecrBa. I-a:oeue 3aKoHbr - Eofi,rq - Maprlorra, feir - ,[roccarca, LLIaprl,
\1eHtre-reesa K;rarreripoua.

iKrr:r..oe cocro.flnlre Beulecrna. Xaparl'eprlclr.rKa rai:oo5pii'rLroro coc'rornrrl
Br'LUcclBLl. flouepruocluoe uartTrieHuc /riu.lrioe reri. Bir;x()e n, liu.lrioe ieil

I'eep:roe cocrotHue Beuecrna. XapaxrepHcruKa rBeproro cocr'orHl.ri r-iculL'c rrri-r.

Al,ropdlulre 14 KpHcraJ'rrtr.lLIecKUe re,ra. Tunrr Kpr.lcraJnHLIecKLIX peuelori.

.{ev oucrpauu H. KpHcra,r,r H LIec K Ir e pe r I r r.T'ti I r ne I r tcc'f u.

Ia6oparopHbre onbrrbr. Onpele,'reFIHe Bfl3Kocr-r4 v rroBepxrioc-frrofo rra r"rrTricrurr (.'nnlr rir

I't Borlbl.

Ilpo$n,rr,Hbre H npo$eccr.roHa,rbHo 3HaquNrbre 3-rreNreHTbr coAepx(aHLrrr. Ar';le'r'a'rrrsre

COCTOfltil'Itl nlltllellblX llporl)'liTOIl. tlX Btl'lKOC f L ll ee iltllllCll\1()e I'1, () I IlllCllli l;i\.

$axropoe. Kpucla,r,rhLrecKfie u auopQHbre cocrorHrJr rrr.irreBbrx rrpoitvK-r'on n n\
csoricrsa.



2.3. XurvuqecKaq KHHerHKa.

IloHqrlle o cKopocru xfi\'ulLIecKt.rx peaKt{ni:i. ('rioltoc n) I)ci.r]ir(lrir. rJlr. ri,r r rr,.1 ,. .

3atsficl4l\{ocTb cKopocTtl oT BHetxHHX tpaxropou, KoHc'fari I'il xl4Nl14rtocxt)ii llci,ltirutil.
3arioH BaHr - I-oQt|la. floHrrrne o Kararri3e n riara,rrr3a'r'ollux.

flpnHqlrn IIe - LLIare,rre. O6parHnrure u ueo6paruNlbre peaKur.rH, npLrFulr,rrr ,llc -
U Ia'relle.

{euoucrpauur4. Bsan\roAei.rcrgHe Harptlr c sotroir. B3iurNro,lciicrurrc Tric,rc.jr {e ril)cullr)
c \reIHbr\t K),nopocoii. oSpaioBeHue Kprrclt'urJlorJ.

,rlaSopalopHbte otlblrbr. 3aeLrctrNtoclrr cKOlloclr.i peaKurrr o r llrrcurrrrrr rllrri ioi-rr)r.,:

KoHueHTparr4u H TeN{rreparypbr, rto npuHr]lrn1' Ie-ILIa'reJ'rbe.

[Iporpn,rsHbre H rrpo(reccr.roHa,rbuo']HaLIn\rbre )-:rc\rcLrlr,r c().lcpTrillrrrur ( r\.r)i,
nporeKaHu.q xuN'lHLIecKux |IpoueccoB ItpH rrpHr-o't'oB,reHHr.t IlH[iH H'JFtriLleHr.le Bltctlllril\
rf axropon, Brrr.rrroulHX Ha cKopocrb.

2.1. Ceor."rcrea pac lBOpoB.

flouqrne o pacrBopar. f]oHrrlre o pac'r'Bollax r.r prlc'niollerrrlr. [ln rr,r i)lr( rri(]r\,,1

Cnoco6u BbrpairieHnr KoHueHrpauur.r pacrBopoB.

'l-cltnepa-rYpsr 
KnneHrirr r.1 3axrep3arrrlr pilc r BOpos.

IHQ(l1':rtt II ocr\roc. flousrue o lrirfQ) lnrr n oc\roce . flo-rr rrporrrn{r.rc\r:irr

rtelt6paua. OcrtornLlecKoe naBreHrJe. fl,ra:lro''rr.J'l n rvltrolt n ir(nBr,r\ K,re'r'ri:l\:

2{ertoHcrpautttl. llpHlrepbt pacrBOpon. A,rlopn'r'\u)r })eurcrnrrr rir.trrr ri() l).r('r }j1r;r '.,,

,:la5oparop Fibte otr brrbr.

IlpotpuLrsHbre L{ npo(teccnoHa-ilbHo 3Halifi\ibre ?Jre \re HTbr co;repiKannr. I lporrcce

ocxloca npl.l flllHfol'oB",teHLllt nllLllfr, B KOftcepBHp()Birrilill il c(), le ililil. ()r.Il,t,lt- i:. :,.:.

oco6eHHocru freKTponHToB l.t He)JreK-r'po.flrrrou. cl.iJret lrclil'llo.rtil'toB ll lllllt'tiliitr
?neKTpon14THLiecNori :lttccouneuut.l. B,rHqnne Kour{eHTp{,ttlr.tn llLlc tgollcrrrror'o lit'uti! ljir
Ha Ll 3\1 eHe H rle TeN,r nepat-ypbt Kr{ IIe HVA LI 3aN,1 ep3aH Hr pac't'BopoB.

3. Ko,uron,ruar xrJNrHrr.

3. 1 . {ncncpcrjbre circ fcNlbr.

IloH.qrne o ,1IlcrtepcHbrx cr.icre]\'rax. K-rraccu(rrixnur.Dr -lHclrepcrrbrx cflc tc\1. t oe itiFJ.

cl'poeHLle Lt csoiicrea Auc|IepcI{brx cHC'|e'N,r: ]N{}'JrbcHH, c\/cneFl'l}ilj. trL'ril,I. i.t )l)t)Jo,ll1.

XapaxrepucruKa KonnoL{iIHbrx pacrBolloB. CrpoerrLre KO.r-'rofr.ilubr\ rrilr rn1r.

ilo.nYqeHrre H oLtricrKa KoJrJror.JrHbrx pacrBolloB.



fJeHioHcrpauHn.

,[a6opa'r'opHbte onbrrbr. f[o,rv.reHue n ceoricrBA rioJr.]rorlltrrr;rx pacrBoporl

llpocpunlHbte H npocpeccuoHarbHo 3HaquN,lbre 3"reN,reH'i'br corep/iriH14r.

Vcroil'tttsocrb KO,trouilHbrx pacrBopos B rntutcsoii rrp()\ll,lru,rclilt()e tir. ().',, .

npoH3BoAcTBa ti ycToiitlHBocTb nt4tueBbtx.ltJcIIepcHbtx cnc'r'e\t: \toirotiit. c,llj()rlilr)t()
Nracra, MaprapuHa, NraiioHe3a, rreH.

3.2. Ceoricrea ronr.rNrepoB.

flpnpo.lrrbte fro.nlNrepbr. floirr r rrc o rJr)re orioi\ro, rcri\ nl)ru,r\ f t)e . u iut,riii>, .,

(ixe,rallttt, KpaxNta-l, arap-ararp, neKlr.rrror]brc neulccrBa). C'noirc rna BN1C.

/leHtoHcrpaqt{t'I. 14:1,'.teuue Qr.r';uLrL'cr\u\ eBOr"le lB no-rn\rclloB rro o6pl';rll\r rro.r;:,i-l),.)i:r.

IaSopar-opHbte onbrt'br. [4']\'.reHtte cgoiic'rn no,rrt.r\rr.pon un rrprtrl,'1-rt) ,ri,' rl rrri
llpotfu,ruHbte It npo(reccnoHaJIbHo 3HLrLulN,rbre lirei\reHrbl corr'prinr-r,lr.

l4cno,ns:oBtlHHe no.'Ir\tepoB B ill)oLlcccc rrl)illototJ,rcrrrrrr lnllIli. ll\ ti ir]riJi,r,.

KarlecTBo npo.lvKLlldl.'l lJ 3lol)oBbc- tle.rloBcKit.

4. Ou:nxo-xr.{N,u{LIecKr.re r.r3NIeHeHr.rr 6e:rKoe, 7ri}.rpoB r.r \ r'-rerJo-lorJ.

OcuoeHr,re noiurrr.rr. Ten,rosar o5pa5o-r riil unuterJr,rx upoJ\ ri rr)rJ. /{e rrir \ l).iirrrui
opraHuqecKttx Beulc'crB ilpri pa3Hbrr cnocoSar o61ta6orxrr. Corpi,lrenrrc n

pa3p)'UleH r.r e BLr-fa\,r r.t rroB B xol]e r rpHl-o'fo ll,i I e r I ilfl I r t1 ull.t.

-ll aSoparoll H br e orr brrbr.

5. I lo"lrrrlrepHat uoe,\.'li,r s r,,',tlgsrrir rrlloNrbulr,rclnroe ur.

C il ureru qecxr.Ie nor r4N,Iepbt. B HAu fr,'Iacr\'racc u apyrlr e Nla'fepnilj r br, :lJr l
tt3l'o'foBjleHIlfl IIOc)-1bI . B.,ttDtHttc Nltltepllit,lolJ tirt j/-loporJl)e rtu:rulJUtr..t . ).lri))r ,riLillr!
oNll\')iarc ueL"r cpelbr no"t H NrepaNr r.1.

!elroHc-rpauur. flocvra r..t't pa3-iluLrfror'o r,l.l.'ta rro.:tlr\rel)ou.

flpocprt,rsr{bre LI npo(lteccHoHarr'IbHo:tHaLrH\'rbre ?,rre\reHTLI coilepTriL-rrrrrr. }\l,re(''r'rJ() rl

cocTaB no"lll\lepa. efo BJLt'IilI.te IIa KaqecTIro IIpo,'1\'KUIIIt il l_lopOIlt,C rrC-t()t:lCjitt.

I I. l)r enreura p H bre ocu orl br il rr:l,r n3:l rr rr uleBbr x n pog)/ rr'r'o B.

I . Kourpo,rs KaLrL'c'ftsa rrHUlenbrx npoJ)'ri'roB.

\4e'ro:r'l Kot{'fpo-'rt KaLrec'fBil IrnuleBLr\ nl)o;(\riroB. Ocrrounbrc ir()ii.l iirit'.,i,.
onperenteNlbrc'r.rt KaLIecrtsa uirttleBbrx npoi{),K'r'og. [1pe1Hre'r anlr]ru r rrLre e lr)lr \u\lllll.
\rc-lolbr ar ra, r n'f H qec Noit xu \ruI l.t. ()5o1ty,tonLu r r Ie I I r roc\ .tlrr.

4{ertoHcrpauuu. Ha6op nocy,qbr, o6op1'lonaHr.rrr rr npn6opon .1Jrrr Korr-rpo.rrr ril,rcc lnu

fII,r u]eBbrx npoA]'KroB.

[lpoQursHbre lr rrpodreccliorra-]r)rro l]rilrrrr\rr,rc ).rc\rcrrrr,r co.tullirilrrnrr
Heo6xortr.I\4oc-fb 3HilHHt Ntero4ots aHeJrHru.reenou x14\'nri.r l{Jrl rioHrlloill Ji-l erril)bc\1.

ni'(r ri ro'ronori npo1vKtlr4u.



2. Aua.lrr.13 Kiiu.roHOn n aHuolrorJ.

I{laccr.rQuKaunt KarfloHoB r.i iluHOHoB Iril aua.rlr r r.rrrccKnc r l)\ nubr. ']rrii,,.'i,ri,.

KarHoHoB n aHtloHoB B )iH3HH H n14TauHH LIeJIoBeria. flottstne oO ant-rntrt'rrrcf hn\:

peaKlll'Itlx. cneULtqllLIHocrn II LI-\ uc't'utucrrbrrocnr l)cillirltrii. IIlrin!.ullt. .. r .r , , . ;

KaLIeCTBeHHbtx peaKUrttt rcarnoHoB H aHtIOFIou.

!.el,touc'rptiunr,l. Xl.tltuqecKLtt iloc)-la Jirl aHajul r r.lLice Nfrx uirliuJu,iurrrr.

Ia6oparopHbte onbtrbr. Kaqectsenubre lleaKur.ll Killr.rouon [- lV lrrur.rr ir( j.',. I ]'
f p\/ fr rr. I{ aq ecrse H H br e pea Fi Ll t 1 H it r r I r 0 H o B.

fipocf n",rsHbre tl npo(reccr.roHa.rrbHo 3HaqHNrbru' r,rcNre n rbl coJcll;rir,uu.rr. \'rre iirre
onpeAen'Tb BaiKFIer.lLllHe KaTHOHbt rr aHLrOHbt B pa3rr.lriltbrx Itllo,llYti'ri.i\ ll l()t()lJ()lr

fIpo/IyKIlHrr. Onpele-rteHHe onacHbrx r.r BpeIHL,rx iiirrr J/tol]oubn irorIotJ.

3. I4ouHsre yllaBHetrfrn.

florll'l'lte o6 rtoitnrrr\ ylliiBfreruur\. flprr;rrilKu norrnr,r\ \ l)ilurre rrrrii.

3,rexrpo,rHTl.lqecKaq AnccoU14aUHtI. Ilourt'He ofi';.'rexrpoJu{r'Llx ti llc),teKt})o,ltiIi,r.\.
N4e'xauu:NI 3JeKTpoJTrJluqecKoir nriccorllr,rurlr.i. Clr:a ),rcr('r'po.rrr rorJ. I Ipli,rri. il
r r il n u c ar r rJ rI p eaK u l.t t-"t l.t o lr u o ro o6 Hr e r r a.

[1poQn;rsLIbre LI npo(l)c'ccliorraJu:uo-']HitLuJ\rr)rc )"rrc\relrrr)r co.lcP,rilrrirrr \ ',;.r,r'
n n ca'rb )lpaBHeH rJl peaxqn i.r tioH Hor-o oSlleua.

4. Konrn:rexcHbre coeirllHeHHr.

lloHqTtte o Kol\rnJr-IeKcHblx coexrjHeHr,rrx. leoprrr Beprrelta () lioNtil,lcKclir,r\ co,irr\.
C' r Pr xrr Pi.r ri()Nln.tcNe rrstx e o.reii.

2{evou c'rplluuu. O6pa: uu KoN,r nre Kc u srr co-rr e r.r .

flpo$rt,rsHbre H npo(reccr.ioHa,rbHo-3HaqHN{ble 3ireNleH'rbr corelllillrlu. Jua.r*nre
KoNIniIeKc H brx coejlu ueurt ii B aHa" I HT'ti Lrec K I rx on ltere. r ct I I I rr \.

5. Merolst Ko,qHLrecrBeHHofo at{a-nri3a.

5.I . Becoeor'i rr o6rerrubrr.".r Nre'r'ort urra-rn Jil.

C1'r's KornLIec'fBeHHofoaHa,TI43a. Nrle-rolu aHaJIu3a. IIoglt.tur o l pliu].rNrcrl)lrLlccrioi\'r

t't oSr,eirtHoNt Nderoilax aHa,rrLI3a. 14:ntepHTe,tbt]ofl noc\/,ilit H npt.t5o1'tt,t. Ptlc.tc't-1,1.

II C fI OJT b']\1 C NI bI C B K OJI H q C CT B C H I { O N{ A H A,I I'I 3 C,

,4eltouc'rpaui{ri. I Ipn6opbr. t.rcnoirb'r\Ie\'rbre B Ko,irrJLrecrBcrrrro\r llrri,l.rir'rc. \rl\il,r,'r'r'.ll
Itoc)'.q4.

JlaSopaToprrbre orrbrrbr. Orrpcte-ilerrne co.le l)Triiitrrrrr Kplru lr.i.r,ru jilritrr)urrrirr r,r,. r..r r,

KpHcranJlofrtlparilx. Onpele-rtenne Hop\til.rtbHocrn uleitorrH lt)'r'e\i Nte'tolir
Her'rTpa;]r{3auH r.r.



flpo(|)u.lrbHbte H rrlto(tecct.rorJa,rrbfro-luil,nr\rrrrc ').rrcr\'rcrlri,r eo.te Irrilirnu. jir.rri r-
N{eTOAOB KOI|ULIeCTBeHHO|O aHaIH3a Il,:tt OfrpeAejreFIut Kaqec't'Ba trllollvKlttill.
BO3MOX(HOCTb OCyUlecTBnrTb KoHl'llorrtb 3a frpot43BoIIc.fBeHHbtNr H l.exrro_ror.rlrrecKt.t\1

npoueccoNr.

5.2. (Dlr:ttr<o-x14N,ruLrecKHe Meroitbr aHaJrrr3ii.

Pa:Hoo6p a3r4e v cvrb drH3 14 Ko-xH N{ H Lrec Kr.rx lrero.qo B ar r aJr rr lil.
He.qocra'rKl't H ttpet{]\tvuec'fBa \reloilog. l)c'rlrparrr)\rc'rpurrde rirrir rre ro.r i.rr.l r;ri.r. .'iii
HCfrorb3oBaHile nptl aHanlt3e fruuleBbrx npojl)'Kt.oB.

f{euoHcrpauHLl. ll;lu6oplr, L4cnoJ'rb3yeN{bre l,rr rpn:nKo-xHN.,mrrecKHX r\,re1o;ton.

Ia6oparopHbre onbnbr. PeQpaxlo\je'r'llr.jrrecKOc orrllcjlc.renne e().tcl)zrrlrinri !.i,. ir .r rj

pac'rBope.

flpoQH,rsFIbte H nporpeccr.ioHarbHo-3HarLnrN{bre ?-rre\4eH'r'br co.rlep)r(anr.rr. V\reurJc
pa:Sr.iparbct B nlHoroo6pa3vv Nlero;itoB aHartl'la. BI)rjle-rtrrr, rrpen\r\,nteclRlt rl

HeIOCTaTKH Kair(nor-o N,reTo:J?. 3Ha-r's frollr,iloK onpejleJterrfJrr rroKil la l-c_re.ii B r]rrr trrr.tt_

xl'll\1t'lLIecl(o\1 aHi1Jll.l-;e. 14cno,ttb3ouanlte \te'fo-loB rlttt:ttKO-\ll\llt,rccli()r'():llil ,1", 
,

KorrTpoJe KaLIecTBa frLluleBbtx illlo_1\ N I oB.

6. Or6op upo6.

flopslori or6opa npo6 Ha npennllHrlr.rrx IIOn r.r rro..tfofoBril n\.'1.'rrl

laSopaTolll{ofo aHa-[Lt']a. /ionVc'rtt\n)te oIK.tonelUtt nptJ euilrnt':re I[{)1ivv,'rr,' r

r.rcrronb3)'e\rbre.,1rr o0opi\rreHlu pe.r\ jrb r a r on o r 5opa.

IaSoparoptrbte ortbtrbr. OrSop rrpo5 Nl\'Lrnoro n3JeirHrr (rrrrpo;rirlr, eoe lrcr(ii ij iLt ie.
BaTpVLuKLI, 5v,to.tKn) s cro,roeoti rcol,regxit.

flpotprr"trsHbte il rrpo(reccuoHalrbfro-'lfraLrLir\rbre )-rreNreFr r br co-tr'l);riaruur. \'rrc ir,
ftlloBo-lrI't's ot'6op rrpo6 I'o'toBOlo H3:ie"rrtDt. tltltOltu,lcfnrc l)t:\,li,lllolJ orirrrlr.i \ irt.tr,
ptlccttl.lTblllarb a6Co.lrurn\ to r o'r'ttocrr-fe,tbuvK) oulu6xrr lrllu l.rnLr,nr Jc.

7 . Arta,rLn \rrcrrbrr rro:rr tlra6prl.l ron

OpraHorenrnLIecrine r.r cpu:uxo-xuNrHLIecKLre noKa3areJn4 onpere-rrre\rL,rc rrprl

aHarH3e HarypanbHbtx Mtcr{srx rrl(r. MHxpo6uoJror-l.tqecKue larpl'JHeH}11 Nlre rrbl\
r r ,'tlt .

Jla6oparopHbte orbrrbr. Olrpele.reHt.rc Bairlreriurt.rx Qr.trrio-xir\llrrre e lru.\ rr()i\.r,.i r s-ivii
npH aHairH3e r\4fcHbrx rr/(r 1a-nr;r;Hoc'rb. rrpHlro.la rraIro.rrHnlc,rr. Kuc,rro'r'uoc rr,].

I IpoQH,rsHbre H npo(teccuoHaJ'rbuo-3HaLIL1l\,rbre SneMeHt'br coilep/KaHlrr. 3rrar b \lc'lo. tbl

o11p9,{er'IellHt Bail(Heiiu-tl.tx noKa3are-rrei.r r,.AqecrBa trarypa,frbrrbrx \{r{cHrrr rr,'rll.
tteo6roJ.tJN'loc'fb SslcTllil l.l'r'otr ilo \c'r'aHnn. IHBi.lt't, ()'t li-'toncHtJr'il()titl Jil tt'tr,lt r.)



I-oCTy. Pa:enearb yNreHHfl o6lrarrqarrrcfl c \n\,rrrrrecKrrrr o5opr.'lonaurrc\r r l. r rrjul:r,
aKKvparHocrb H ToLrHocrb nplr paSore.


