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q ofl c Hr4 TE rb HAfl 3 Arrr4 c KA
<O6uas r4 HeopraHlrrrecKafl xr4Ml4r)) - yue6nafl AlacuwnnvHa xuMr4qecKoro

MOAyrq, cotrepxaqa-s clrcTeMaTr43r{poBaHHbre HayqHbre 3HaHVfl. o cTpoeHHH v
xr4MrlqecKr4x npeBpaqeHvrflx HeopfaHr4qecKrrx BerrlecTB, collpoBoxAaroIIluxc.rr
r43MeHeHr.reM r,rx cocraBa ra csoilcrs, uonefiul4x HayqHbrx 3HaHuxx n o6lacrl4 TeopHI4

crpoeHl4, aroMa, MoJIeKyn, xuMu.{ecxofi TepMoArzHaMrrKr4 Lt KHHerI4KI4, Teopww
pacTBopoB u xvrMLtH SJreMeHToB.

I-{ers y.re6noft .qucqr.rrrnlrHbr <O6rqa.q v HeopfaHHr{ecKaq xv}i{Ltfl>>

KOM[eTeHrIrIr4 lnfl H3fOTOBneHr4s,,SopvrupoBaHr4e 6asoaoil npo$eccraonalruoil
Kar{ecrBeHHoro H Korr4r{ecrBeHHoro aHankua HeopraHuqecKr4x neKapcrBeHHbrx Sopr,
I4cnonb3y eMbIX s re.re6Hofi upaxrnxe u S apurarleBTr,rqecKoM aHarrra3 e.

3a1a\u yve6uofi ArIcIIIzrInHnu <O6rqaf, r4 HeopraHr{qecKar. xuMvrfl)) cocrorr B

SoputtpoBa:anvt y cryAeHToB HayqHbrx 3HaHwfi o6 ocHoBHbrx 3aKoHax Lr reoprz-rrx

o6qefi v HeopraHu.Iecxofi xI4MHI4, yuenr,rfi v HaBbrKoB, neo6xo4armrx Anfl
lpoBeAeHHfl xI,IMI4r{eCKOrO sKCnepVMeHTa 14 perIeHr4{ npaKTr4qecKr4x 3an\al{ B

npoSeccr,rouamnofi Aef,TenbHocrr4.
3HauIax, yMeHHr, HaBIIKI4, [onyrreHHbre npu Lrcy-uelr4kr yue6Hofi Ancrlpr[nr{Hbr

<O6utas kr HeopraHl4qecKa, xkrv^r4fl>>, ueoSxo4raurr Anfl ycnerxHoro krcy.l.eHtfl,
cneAyroull4x yue6nrrx II4cIII4rrnr4H: <Aua:rnu4qecKa, xhtMLtfl>>, <OprauuuecKa,
xllMr{r)), <(DaplraqeBTr4qecK afl xvrv^rfl>> .

CryAeur, oceozeurufi coAepxaHr4e yve6noro Marepvura y.re6nofr
AI,IcIIHTTJII4HII, AonxeH o6ra4arr cne4yrorqefi 6asoeofi npo$eccuonalruofi
KoMrlereH\ueit [pl4MeHrrb 3&aHufl, o6 ocHoBHbrx Swsuvecxux, xr4MHqecKr,rx Lt

6noloruqecKhx 3aKoHoMepHocrrx Anfl pa:pa6orxu 14 KoHTpoJu KarrecrBa
neKapcTBeHHbrx cpeAcTB r4 neKapcTBeHHofo pacTr4TenbHofo cbrpbt

B pe:yrurare I43yqeHnfl yve6nofi Ar{cur4rrnrtmr <O6rqafl, v HeopraHr,rqecKatr
xHMr4q) cTyAeHT AOnXeH

3HATb:

ilpaBkrna 6esonacHofi pa6orbr B xr{Mr{qecxofi la6oparoptrv c HeopraHr,rqecKr4Mr4
BeulecTBaMH;

Har4MeHoBaH:ae xr4MrarrecKofi uocyAbr H uentr ee nplrMeHe:ar4fl
xapaKTepr4cruKvr xl4Mr{qecKoro paBHoBecLrfl, cuoco6u pacr{era efo KoHcraHT;
ocHoBHbIe rtonoxeHnfl Teopvkt pacrBopoB cnJrbHbrx u cla6ux 3neKTponr4ToB;
OCHoBbI cOBpeMeHHOrO yqeHLIfl O CTpoeHLIpI aTOMa;

B I,IArI H Xap aKTe pr4l'tlaKut XrZM r4rr e C Krax c nxs e fr ;

crpoeHrze KoMrrJreKcHbrx coeAuuor,wit u ux csoircrBa;
xl4Mr4r{ecKue cnoficrBa gJreMeHToB r4 r4x coeAr4ueuzfi,
yMerb:
c o craBJrfl T b yp aB H e Hlr,fl xwMurrr e cKr4x p e axqzfi ;

npoBoAaTb pacr{eTbl no onpeAeneHHro HanpaBneHr4, npoTeKaHr{f, xr4M}rqecKr4x
npoqeccoB;

roroBarb pacrBopbr 3aAaHHofr xouqen rpa\Lrr4;
tlporHo3upoBarb peaKllaoHHyro cnoco6uocrs xuMrrrrecKux coeAlrseHrafi H ptx

Suauuecxae csoficrBa B 3aBr{c}rMocrr4 or rroJroxeH:as. B nepr4oAH.{ecrofi cr{creMe;
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nporHo3r4poBarb Susuxo-xr.rMrrqecKr4e cnoficrsa I4 Bo3MoxHocrb IIpHMeHeHHfl

n $apiraaqaa HeopraHlrqecKax BeurecrB;

BnaAeTb:

HaBbrKaMr,l pa6ortr c xuNrz.{ecxofi nocyAofi kr frpoBeAeHkL npocrefiruux
xr4Mr4qecKrafi pearqrail ;

rexuuxofi 3xclepr4MeHTaJrbHoro onpeAeJreHu.s pH pacrnopoB rIpH noMoxII4

r{HAHKaTOpOB;

IIpaBLInaMI,I HOMeHKnaTypbI Heopf aHI4TIeCKUX BeIIIeCTB.

B paMKax o6paaonareJrbHoro rrpoqecca no Aanuofi yue6uofi AI4cIII4nnHHe

cry.qeHT AonxeH nprlo6pecru He roJIbKo reoperlrqecKl4e 3naHktfl., [paKTur{ecKl{e

yMeHr,rq 14 HaBbrKr,r no clerluairbHocrr4, Ho Ir pa3Br4Tb cnofi IleHHocrHo-ill,Ir{Hoctuufi,

AyxoBHbrft uoreuquan, c$opMrzpoBarb KaqecrBa narpnora I4 rpaxAalr^rua, roroBoro K

aKTHBHoMy yqacrr,rrc B 3KoHoMr,rvecxoft, npor,I3BoAcraeuuofi, couu€ulbHo-Kynbrypuofi
u o6ulecrseHHoft xI43HLI crpaHbl.

Bcero Ha u3yrreHrae yve6nofi Autcrdr4rrJrr4Hbr orBoAr4Tcx 232 aKa.{eMI4qecKI4x
qaca.

Pacnpe4eJreHr,re ayAr4TopHbrx r{acoB rro BIAaM saustkrit An.[ otlHofi AuenHoft

Sopurr ronyqeHnfl o6pasonauur: 30 qacoB nexIrnfi (n roM qI4cJIe 10 qacoB

yrpaBnreuofi cauocro.f,rerbnofi pa6oru (VCP)), 105 qacoB ra6oparopHblx zauxruitr,
97 \aca caMocroqremHofr pa6otu cryAeHToB.

Pacnpe4eJreHr4e ayAuTopHbrx rracoB no Br{AaM zauxrluil. AJIfl 3aorInofi Sopvmr
nonyqeHr4a o6pasonaHlas.:8 .racos lexqHft, 23 \aca na6oparopHblx zaurrtuit.,20l \ac
caMocrof,rersHofi pa6orrr cryAeHroB.

flpovreNyror{Ha, arrecrarlr4f, rrpoBoAr4Tcfl. B coorBererBkrr4 c yue6nrrM TIJIaHoM

ro cneqz€urbHocrr4 n Sopnae 3arlera (1 cevrecrp) u sx:aMeHa (2 ceuecrp).
(D opua flonytreHua o6paso n aHwfl, - orrHa, guenuatl3 aor{Ha{.
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TEMATUqEcKI,Ifi n-uan

HauMeuosaHr4e pa3Aera (reurrr)

1. BneAeuue n yve6uyro AucuurrJrr.rHy <O6utaq n
Heopfa Hr{ qecKaf xI{ M rrfl >>

2. OcHosHrre 3aKoHoMepHocru [poreKaHrrfl
x_rr M rr q ec K r{ x flpo_uecco_B

2.1. 3ueprerzxa, HanpaBneHrre v rty6uua
rrporeKaHrrf, xr4Mr4qecKr4x peaxqrzfi. XzNrh.{ecxoe
p aB Ho B e_c ne, C x.o_po crb xr4 M r4 q e cKr4x p e axqra fi

-2.2. VqeHue o pacrBopax
2.3. Peaxquu c [epeHocoM 3neKrpoHoB
oKr4cJrI4TeJrbHO-BOC_CTaHOBI'ITe-nb-Hble-p_eaK_III4H

3: Crpoeuue BeruecrBa
3.1. 3nexrpoH
rIepr4oAHr{ecKH

xuMt4.IecKofi
coeAlrseuufr
3_.., ^2, Ko_uruexcHbre co e AWHeHprfl,

4. Xurauq 3JreMeHToB

..!.,..1, Bne-AenHe B xr4Mr4ro 6uoreuurrx 3JreMe-HToB

4 .2. O6rya-q xapaKTepu cruKa s- gJr eMeHroe. 3reNaeHTbr
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TE MATI,ITIE CKI,IT
(:loq HAfl oo pMA troJryrr EH rr.fl
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c oAE pxAHI,I E yrIE EHOrO MATE pI4A JIA
1. BeeAenue n yve6Hylo AI{curIrrJrrrHy <O6uraq r{ HeopraHuqecrcaq xrMuq>
llpe4uer, 3al.aqv ]I MeroAbr o6qefi H Heoprauuqecxofi xLrMr4H, ee Mecro B

cl4creMe ecrecrBeHHElx Hayx a SapuarleBTnqecKoro o6pasoaaHLrfl\ 3HarreHr4e Ar.s
pa3Burt4fl, MeAHur4Hrr r,r S apu arJLl4.

OcHoeurte 3aKoHbI, rroJloxeHr4fl 14 troH.rITHq o6uteft rr Heopfanz.Iecxofi xt4Mr4Lr
Anfl p erxe Hux npo Se ccr4oHaJrbHbrx 3a1au rrp oBr43 opa.

XuMu'recxIae ceofrcrBa ocHoBHbrx KnaccoB HeopraHr,rqecKrax coeAr,rHeH uit, ux
HOMeHKJraTypa.

Pacqerrr no xr{Mr4qecKr4M SopvrynaM H ypaBHeHrrrM.
Texuuxa 6esonacHocrl4 w npaBI,rna pa6orrr e ra6oparopuflx xuMr4rrecKoro

npo$unr.
O6pa6orxa pe3ynbraron ua6lroAenrafr z u:rraepeuuft.
2. OcnosHbIe 3aKoHoMepHocrn rrporercaHr{fl xrrMr{qecKrrx rrpoqeccoB
2.1. 3ueprerurca, HarIpaBJIeHIre v r,ry6uua [porercaHrrfl xr{MrrqecKrrx

pearcqr.r fi . XuNru.recKoe paBHoBeclre. crcopocrb xr{Mrrqecrcux pearcqnil
llououlenue Lr BbIAeneHHe pa3nr{r{Hbrx BrrAoB 3Heprr4r4 rrpu xr4Mr,rqecK7x

npeBpaqeHr4flx.

BHyrpenHax oneprnr (U)BHyrpeuHt, 3Hepru{ (U) Ir 3HraJrbrrrar (H). CraH4aprHbre ycnoszq. TeuroBbre
eS$exrur xI4MI4r{ecKHx peaKuufi npvt [ocrorHHofi reHlneparype H AaBneHzu (Qr) unu
locroqHHou o6reue (Q"). TepuoxzMl{qecKr4e ypaBHeHr4x. CrangaprHbre 3HraJrbrrutr
o6pasonaHtfl. u cropaHu, BerIecrB (AH"r, AH..).

3axon fecca. Pac.{errr craHAaprHbrx snrartruufi xrrMr4rrecKr4x peaxqzft u
Susuxo-xl4Ml{qecKl4x npeBpauesufi (npoqeccon pacrBopeHr{fl BerrlecrB,
Al4ccoqplaqrll4 KLIcnor Lt ocHoBaHrzfi, o6pa:oBaHr4fl MoneKyn r43 aroMon) Ha ocHoBe
3aKoHa fecca.

flou.srue o6 eurpourara (S) KaK Mepe HeyropqAoqeHHocrr4 cr.rcreMrr (ypanneHr4e
Bomquaua-S:klnW).

3neprux fu66ca (AGt) KaK r<przreprafi caMonpor43BoJrbHoro rporeKaHu.,r
npoqecca z n (AG") repMoII,IHaMHqecKofi ycrofivr4Bocrr4 xr4Mr{r{ecKr4x coegr4seuufi.
Ta6nuqu craHAaprHbrx 3Hep rufi f v66c a o6p aso BaH:afl Berr{ecrB (AG" r.

O6parzlmre kr ueo6parwurte ro Ha[paBneHr4ro xr4Mr4qecxr4e peaKrlr4r4,
cocTorHHe xuMIIr{ecKofo paBHoBecH{.

3axoH 4efrcrnyroqax Macc An-t cocrof,Hr{.f, xprMr4r{ecKoro paBHoBecnr (sarou
xI,IMI{qecKoro paBHoneczx). Koucranra xprMrzr{ecKoro paBHoBecvfl u ee ce.ssr co
craHAaprHbIM I,I3MeHeHHeM 3Heprr4rr lu66ca npoqecca. Onpe4eJreHr,re HanpaBneHr,rfl
IIpOTeKaHI4fl peaKIII4H B CI,rCTeMe rrpl4 AaHHbrx ycnoBr,rqx [yreM cpaBHeHr4,
coorHollleHl/.fl rlpol43BeAelHuit KoHIIeHTpa\uitt B AaHHbrx ycnoBr4f,x Lr 3HaqeHkrfl
KOHCTaHTbT paBHOB egr,4.fl..

3ael4claN{oc'rr oHeprHI4 lu66ca npoqecca u KoHcraHTbr paBHoBecr4, or
reMneparypbr.

Ilpranqun Ile-lllarelre-Epay Ha.
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Cpe4nxx 14 MrHoBeHHafl cKopocrr4 peaKrlr4u. llonxu,re o MexaHr,r3Me peaKur4lr.
flpocmre rI cJIoxHbIe peaKqur4. @amoprr, BJrurroqve Ha cKopocrb xr,rMurrecKr4x
peaxqafi B roMoreHHbrx r4 rereporeHHbrx clrcreMax.

3asuclaN{ocrb cKopocruI peaKrlr4u or KoHrIeHTparlvLr. floHqrlre o KoHCTaHTe
cKopocrl4 peaKuHI4. 3aszcuN,{ocrb cKopocrr,r peaKrlr4r4 or reMrreparypbr, ypaBHeHr4e
Appenrayca.

3neprux aKTI4BaIIuI4 peaKllau.3asucuMocrb 3Heprr,rr4 aKTaBarIuH or MexaHr43Ma
np oTe KaHI/.fl p eaKrJltkt.

3ueprHr aKTI4BaIIHI{ KaraJTurtrqecxr.rx peaxqnfi v cyrrlHocrb gefic71nux
KaraJlH3aropa. floH.f, rue o Q epu e HTaTI4BHoM KaraJrr43e e 6raororilqe cKHx cr4creMax.

2.2.V\euue o pacrBopax
OcHosurte olpeAeretvtfl.: pacrBop, pacrBopaTeJrb, pacrBopeHHoe Ber.qecrBo.

Pacrnopr,IMocrb. Pacrnoprr rasoo6pa3Hbrx, xr,rAKIax rr rBeprbrx Berrlecrn. Bo4a xax
OAI{H wz ruau6onee pac[pocrpaHeHHbrx pacrBopr4relefr. Ponr BoAHbrx pacrBopoB B

xI4 3HeAerreJlbHocrl4 opraHu3Mo B. Heno4riu e pacrBop Lrr e JrLt I,t pacrBopbr.
OcuosHlre cnoco6u BbrpaxeHr{fl cocraBa pacrBopoB.
llpoqecc pacrBopeHru KaK $usuxo-xaMr4r{ecKoe .f,BJreHr4e (!.Z.MeHAeJreeB,

H.C.Kypnaron). Tepuo4raHaMr4Ka rpoqecca pacrBopeHz_r.
Pacreopu ra3oB B xl4AKocr.sx. 3axoutr feHpu, fenpu-flalbroHa,

I4.M.CeqeHoBa.
Pacrnopu rBeprblx BeIIIecrB B xuAKocr.rrx. flouxrue o KoJrJrr4rarlrBHbrx

csoficreax pacrBopos. lloHaxeHze [aBne*ufl HacbruleHHoro napa HaI pacrBopoll (I
3aKoH Paynx), IIoBbIIrIeHI4e reMneparypbr Kr4reHr4, Lr rroHrrxeHue reMneparypbr
3aMep3aHlr, (r<plrc:raruwza[wvt) pacrBopoB rro apaBHeHnro c coorBercrByroulrrMrr
xapaKTepI{crI4KaMI4 r{Hcroro pacrBopr.rrenx (II 3aKoH Paynx). Ocuoc r4 ocMorr4qecKoe
AaBneHrIe, 3aKoH Baur-foQQa. Teopux 3neKrponuru.recxofi ltrccorJr4arJar
(AppeHrayc C, Ka6nyxon I4.A.). Zgorouuqecxufi xos$QraqueHr. fuuo-, r43o- Lr

fl4neproHl4rlecKue pacrBopbr. Ponr ocMoca v ocMorr4r{ecKoro AaBneHH.s B

6uocucreuax. fha3MoJrr{3, reMoJrr.r3, Typrop.
Pacr:noprr cla6ux 3neKTponr.rroB. flpaueueHue 3aKoHa Aefi.crrius Macc K

nporleccy vroHu3aur4 cra6rrx oneKTponr4ToB. Koucraura vroHyrcarJvu4 (Kr).
CryneHuamtfi xapaKrep voau3aptLt. 3axou pas6aueuax Ocrnalr4a. Cueqesue
paBHoBeclrfl B pacrBopax cla6rrx 3neKTponrrroB.

Teopur pacrBopoB cHJIbHbIx 3neKrponr4ToB. Vlonruas cuila pacrBopoB,
xoeS QraqlreHT aKTr{BHo c rv Lt aKTr4BHocrb rroHoB.

PasHonec[e MexAy pacrBopoM rz ocaAKoM MzuropacrBopnMoro 3neKTponkrra.
KoHqeutpalrl4oHHat v repMoAr4HaMr4r{ecKaq KoHcraHTa pacrBopr4Mocrrz,
npoH3BeAeHI4e pacrBoprlMocrrr. Ycroeux pacrBopeHlafl t4 o6pa:onaHr{, ocaAKoB.

I4oHusaqu-t BoAbI. Zouuoe [por,r3BeAeHlre BoAbr. Bo4opo4srrfi uoxa3areJrb -
pH; pH pacrBopos craSrrx 14 cr,rJrbHbrx KHcJror u ocuonasufi.

Teopnu KrIcJIor I4 ocHoBanrafi (AppeHr4yca, Epeucre4a u Jloyprz, Irrcuca).
KoscraHrbl KI4cJIorHocrI4 (KJ n ocHoBHocrra (K.). flpoqeccrr voHr43arlr4pt, tv4;porru3a,
uefirpanra3al!:ar c roqxa 3peHr,rf, pa3nr4r{Hbrx reopufi K}rcJror u ocnoeaHufi. pH
pacrBopoB cla6rx KI4cJIor, ocuonanufi, rr4Aponr43yroquxc{ conefr. KoucraHra
rl4AponH3a colefi . Cuerqe uHe p aBHoBe cwr. B rrporonr4TurrecKux peaKrlr4f, x.
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An$orepnrre 3JreKrponr4rbr (au$onrarrr). Pacraopeuue au$orepHux
TI4IpOKCT4AOB B CT4JIbHbIX KACJIOTaX H OCHOBa}fLtfly^.

Ocuosrr rprrplrMerpur{ecKoro M eroAa arraltvga.
Polr HoHHbIx, B ToM r{I4cJIe KkIcJIorHo-ocHoBHbrx, B3aIrMo Aeficrsufi B aHaJIH3e

neKapcrBeHHblx npenaparoB pr rtpla nprzroroBlrelr,Lrrt neKapcrBeHHbrx cuecefi.
XuMu'{ecKaf, coBMeerl4Mocrb H HecoBMecruMocrb neKapcrBeHHbrx BelrrecrB.

2.3. Pearquu c rrepeHocoM 3JreKTpoHoB oKrrcJrrrreJrbHo-
BOCCTaHOBrrTeJrbHbre peaKulru

3nexrpouuax reopvfl oKr4cJrr4TeJrbHo-BoccraHoBr4TeJrbHbrx (OB) pear<qail
(JI.B.flucapxencxnfi ).

OB csofrcrBa 3JIeMeHToB Lr ux coeAuHeHuirt s 3aBr4caMocrr4 or rroJroxeHrzt
3JIeMeHTa B [epHoAl4tlecxofi cl4creMe 3JreMeHToB (llc3) Lt crerreHz oKr4cJreHr4{
3JTeMeHTOB B COeAr4HeHprqx.

ConpxxeHHble rrapbl oKI,IcJIr4Tenb-BoocraHoBr4TeJrb. OB-asoilcrBeHHocrb.
Cran4ap'rHoe I43MeHeHI4e 3Heprrra fu66ca OB peaxrJaLt u craHAaprurre OB

rIoreHIIH€uIbI nonypeaxqizfi (:nexrpo4Hble rroreHqualrr). OnpeEeneHae HanpaBJreHr4fl
nporeKaHzs OB peaxqrafi no pa3Hocrz OB rroreHr.Ir4iuros. 3rexrpoHHo-Houuufi MeroA
ypaBHeHr.rq OB peaxqzfi .

Brtusuwe cpeAbl (pH) , BHetuHI4x ycnorzfi Ha HanpaBJreHlre OB peaxwrir. u
xapaKrep o6pa:yrouq t4xcfl npoAyKroB.

I4cno"us:oBatpre OB peaxqrafi r Qapua:qra:a.
3. CrpoeHr{e BeulecrBa
3.f . S,rercrpoHHbIe o6o.noqnu aroMoB tt [epr{oAtrqecxufi 3aKoH

f.II.MenAeJIeeBa. IIpHpoga xHrur.r.recrcofi cBfl3rr rt crpoeHrre xlrMr{rrecKgx
coeguueHufi

Ocnonuue 3TarIbI h lvaneKTtKapa3Bvrrvrfl rrpercraB r,e:auit o cyrqecrBoBaHvru u
crpoeHI4LI aroMoB. Cnerrprr aroMoB KaK vcror{HaK vusoplraquu o6 Hx crpoeHr4r4.
CraH4aprHa.rl MoAenr. O6ulrae npeAcraBJreHr4{ o reopr4rr crpyH. IlpuueueHr,re reoprrr4
oTHOCpITeJIbHO CTA K OIIHCaHT.IIO CTpOeHU_rI aTOM a.

Knauronrtfi xapaxrep rornolrleHl,rr Lr v3ny-ueHrr.rr 3Heprlrrr aroManaz (flnaux).
KopnycxynrpHo-Boruonofi .qyann3M Mr4Kpor{acrurl. Ypanueune 4e-Epofim.
BorHosrIe csoftcrea qacrl4rl h rrpr4Hrlr4rr HeolpeAeJreHHocrr,r. VpanneHr4e
Illp e4ra H rep a KaK o c H o B a B brrr r4 c Jr r4Tel r uo fi xr4Mt4v.

Xapaxrep trBI4xeHH, 3neKTpoHoB B aroMe. 3rexrpounoe o6raxo. BomroBa-f,

Qyr*,trr. KsaHroBo-MexaHl4r{ecKa, MoAenb crpoeHH-rr aroMoB. 3rempouurre
3HeprernqecKl4e ypoBHI4 aroMa. frasuoe KBaHToBoe r{r4cJro. Oopua s-, p-, d-
op6u:raleft aroua. Op6uramHoe KBaHToBoe r{r4cro. Maruursoe KBaHToBoe qr]cJro r{
npocrpaHcrBeHHa.[ opI4eHTaIIkflp- ra d-op6zrateit.. Cnnuonoe KBaHToBoe r{r4cno.

flpunqun llay tw. Ilprauqvn HarlMeHbrrrefi snepraz. OcHosuoe, nos6yxAeHHoe
u LIoHrI3HpoBaHHoe cocrof,Hl4-rr aroMoB. Srexrpouuue Sopvrynrr u 3nexrpoHHo-
cTpyKTypHbre cxeMbr aToMoB.

crpyxrypa fIC3: repr4oAbr, rpyrrrrbr, ceueficrBa, s-, p-, d-, f-xnaccuQwKa:\Lrfl
xuMl4r{ecKux 3JIeMeHToB (6noxz). firnunouepuo4Hufi u KoporKorrepuo4urrfi
BapI,IaHTbI IIC3. Ileprao4uqecrzfi xapaKrep r,r3MeHeHlr.q csofrcrs aroMoB 3neMeHToB:
pa4Lryc, 3HepfH.[ rroHu3arJktll, sHepfr4.rr cpoAcTBa K 3neKTpoHy, OTHOCr4TerbHaS
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3neKrpoorpullarenbHocrr (O3O). Onpe4enrrc[]af, ponb BHerrrHr.rx 3JreKrpoHHbrx

oSoro.rex Ailfl xprMr4qecKr4x csofic'rs gJreMeHToB. fleprao4u.{ecxwfi xapaKTep

H3MeHeHr4fl CBOfiCTB npOCTbrX Ber{eCTB, OKCITAOB, fr4ApOKCr4AOB Lr BOAOpOAHbIX

coernHeHafi ererreHToB.

Tznrr xr4Mr4qecxr4x cBfl3eil u $uzwKo-xLtMr4r{ecKrre csoficrsa coelr4HeHuirt c
xonareuruofr, uosuofi 14 MeraJrJu{r{ecxofi cBr3flMrr. Srcnepurr,reHTaJrbHbre

xapaKTepvrcrt4Kpr xr,rMr4r{ecKr4x csqsefi: 3Heprr4tr cBfl3r\ ilrrnHa, HanpaBneHHocrb.
3xcuepuueHTaJrbHa.f, KprrBa, rroreHrlr4amuofi gHeprlzu MoJreKynbr BoAopoAa
(4nyxsneKrpoHHar xuMl4qecKaf, cBf,3b no I-efirnepy-Jlou4oHy Ha npr4Mepe MoneKynbr
no4opo4a).

Ouucauae MoneKyn MeroAoM BaJreHTHux ce.f,sefi. Mexauusl,r o6pasoBaHktfr,

rosareuruofi cBfl3Lr. Maxcuualbnafl KoBaJIeHTHocrb gJreMeHTa (uacurqaeMocrb
KoBaJIeHTHofi cn-f,sra). HaupaBJreHHocrb KoB€ureuruofi cBfl3kr KaK cJreAcrBr4e ycnoBr4.fl

MaKcr4MaJrbHoro rrepeKpbrBalr^:ae. aroMHsrx op6uranefi. O6pasoBaHr4e o- v rE- csqgefi
npl4 nepeKpbrBaHr,lu S-, p-, d-op6rruanefi. KparHocrb cBs3lr B MeroAe BaJreHrHbrx

csszeir. llonxpu:yeMocrb Ll noupHocrb xosareHrHofi cB.rr3rr. flpuueueuue
orHocI,ITeJIbHbIx 3neKTpoorpr4rlarenruoc:refi aroMoB Anfl upu6nr,rNennoft orIeHKr4

rror;lpHocrll xaMr4qecxofi cBfl3Lt.3$$exrraBHbre 3aptrAbr aroMoB B MoneKynax.
fw6puaw3a\hfl, aroMHbrx op1urar,eir. YcroftquBocrb ru6pwguzoBaHHbrx

cocro.f,Hufi pa3nl4r{Hblx aroMoB. flpocrpancrBeHHoe pacnonoxeHr,re aroMoB B

MoneKyJrax. Xapaxrepurre crpyKTypbr rpex-, qerbrpex- ) rrflT:a , r.uecrr,r- u ceMr4

aroMHbrx MoneKyn. flompuocrb MoneKyn.
OuucauHe MoneKyn Mero,{oM MoneKynf,pHbrx op6raranefi. Ceqsrrearoulue,

pa3pblxn-slorlr4e r4 HecB.s3brBaroque MoneKyn.spHbre op6uranu (MO), r4x sHeprvrs v
Sopua. 3HeprernqecKae ArrarpaMMbr MO. 3anoluenr.re MO 3neKrpoHaMu B

MoneKynax, o6pasoBaHHblx aroMaMr4 Lr proHaMvt 3JreMeHToe 1-ro u 2-ro [epr4oAoB
IIC3. Kparnocrb cBr3r4 n uero4e MO.

MexruoreKynrpHbre B3ar4MoAei.rctsun v Hx [pr4poAa. Sueprux
MexMoJleKynrpHoro 83ar4MoAeitctsus. OpueuraqraoHHoe, r4HAyKur,roHHoe kr

ALIcnepcI4oHHoe B3al4MoAeircrsun. Bo4opo4Ha{ cBf,3b w ee npupoAa. Pa:uoBrrAHocrr4
BoAopoAH oi4 cessu. Baororu.recKa{ ponb BoAop oAH oi,t ceszu.

3.2. KovrnJreKcHbre coeAr{HeHr{fl
ConpeueHHoe coAepxaHr.Ie rroHflTkrfl (KoMrrJreKcHbre coelr{HeHzx>. CrpyKTypa

KC: qeHrpamurtfi aroM (xounner<coo6pa:oaareru), JrHraHAbr, KoMnJreKcurrfi zoH,
BHyrpeHHrf, kt BHe[rH.'Ifl csepu, KoopAr4HarIHoHHoe qr4cno rleHTpanbHofo aroMa,

AeHTaTHOCTb nAfaHAOB.

Cnoco6nocm aroMoB pa3rlar{Hbrx gJreMeHToB K KoMrureKcoo6pa:onaHr4ro.
Ilpupo4a xl4Mrrqecxux csssefi B KC. O6pasonaHue H Auccoquaqar KC B pacrBopax,
KoHcraHTrt o 6p a:o BaHnfl u KoHcraHTbI Hecrofi r<o crlr KoM rrJreKCoB.

K:raccu$vKa\ufl.I4 HoMeHKnarypa KC. KorurrJreKcHbre KrzcJrorbr, ocHoBaHr,r{ H

coJlt4. IIn-xounJIeKcbL Kap6ourzJrbr Meruurros. XerarHbre lr MaKpour.rKrr4qecKrae KC.
EuoloruqecKa, ponb KC. MeramoQepvrenru, rroH.srr4e o crpoeHr,ru Hx

aKTI{BHbIx IIeHTpoB. Xunau.{ecKr4e ocHoBbr npr4MeHeHlafl KC e Saprrlaqrar4 r4 MeAHrIrrHe.
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4.Xr,rvruq fJreMeHToB

4.1 BseaeHue B xIrMHrc 6uoreuuslx 3JIeMeHToB

3JreMeHTax. Maxpo- u Mr.rKpo3neMeHTbr B or<pyxarorqefr cpeAe v B opraHl43Me
r{eJroBeKa. gerosex pr 6uoc0epa. Cssgr sHreMr4rrecKr,rx :a6oresaHufi c

oco6eusocrflMu 6uoreoxuMrzqecKr{x nponanqafi. TexHu.Iecxaft rtporpecc kr

3Kororr4q. Bonpocu oxpaHbr oKpyxarorqefi cpe4rr.
4.2. O6waq xapaKTeprrcrr,rKa s-3JreMeHToB. Sreruenrrr IA-IIA rpyrr
Oco6ennocra rroJroxeHrrq B IIC3 BoAopoAa, peaKurll4 c KrrcJIopoAoM,

raJlofeHaM[, MerarJIaMH, oKCI,IAaMrr.

BoAa KaK BaxHefiuree coeAr4HeHue BoAopoAa, ee $uszuecxve v xl4MuqecKl4e

csoficrea. AxnaxoMrrJreKcbr v Kpncrannorr{Aparbr. fuctvlutupoBaHHa, v
a[r4pofeHHa, BoAa, r4x noJryrreHze r4 rrpr.rMeHeHr.re n sapuaqraH. IIpr,rpoAHbIe BoAbI,

MI4Hepa,.IbHbIe BOAbI.

XapaxrepvrcrvKa w peaKrrL.toHHafl cnoco6nocrr BoropoAa c ApyrHMIz
pacnpocTpaHeHHbrMI,I 3JIeMeHTaMH: KI4CIOpOAOM, a3OTOM, yfnepOAOM, CepOfi.

Oco6ennocrr4 rroBeAeHr4f, BoAopoAa B coeAnHeHr4flx c cHJrbHo- u cra6orIoJIf,pHbIMI4
cB.rr3-flMrr. Irlon no4opoAa, HoH oKcoHkrfl,kror aMMoHHr.

O6uraq xapaKrepr4crvrKa sJreMeHron IA u IIA rpynn. ZsN{eHeHI4e ceoficrs
3JreMeHToe IIA rpyrrrrbr B cpaBHeHVLr c IA. XapaKTepr4crI4KI4 Karl4onos M* uM2n.
I4onrr M* vt M2* n BoAHbrx pacrBopax, 3Heprn fl, tr4rparalll4lz HoHoB.

BsauNaoAeftcrsue MeraJrJroB c KrrcJropoAoM, o6pa:onauue oKcLIAoB, rlepoK-

clrAoB, rHnepoKCr4AoB (cynepoxcr4AoB, HaAnepoKcn4oe). BsauN{oAeficrsue c soAofi
grr{x coe4uueuufi. fu4porcrz4rr rqenor{Hblx v qenor{Ho-3eMeJlbHblx MeraJIJIoB,

avr$orepnocrb rraApoKcrzAa 1epultltt. fz4pu4br ulenoqHbrx lt qenor{Ho-3eMeJlbHblx

MeTzLIIJIoB r{ I4x BoccraHoBureJlbHble ceoficrsa.
BsaI,rNaoAeficrwre r(enoqHbrx 14 ulenor{Ho-3eMeJrbHblx MeTaJIJIoB c sotrofi vt

Kr,rcJroraMlr. Conra uenor{Hbrx w ureror{Ho-3eMeJIbHbIx MeTaJIJIoB: cym$arrt,
rilrroreHr44rr, xap6oHarrr, Qoc$aru.

Zouu qerorrHbrx kr

KoM[JreKcoo6pasonareJr[. IrloHoSopbr r4 ]rx ponb e uevr6paHHoM [epeHoce Kalrr4s. v
Harpr{-tt. Irloun MarHu, v Kanbrrn.rr KaK KoMrrJreKcoo6pasonareJll,I. Peaxqus c

KoMrrJreKcoHaMr4 (n a npnrra epe Harpl4f, 3TI,IneHAI4aMHHTerp aaqerara).
BuoloruqecKaq ponb s-SJreMeHToB-MeraJrJroB B MlrHepanbHoM lalaruce

opraHr43Ma. Mar<po- v Mr4Kpo-s-3JreMeHTbr. IIocrynJIeHI4e B opraHI43M c no4oft;
xecrKocrb BoAbI, eAHHI4rIbr ed u:uepeHvrfl, rrpeAenbr, BIrvflHLre Ha xI,IBbIe opraHu3Mbt

v rrporeKaHue peaxqrafi B BoAHbrx pacrBopax, MeroAbI ycrpaHeHnfl. xecrKocrl4.
CoeguueHr.r.rr KaJrbrlr4fl B xocruofi TKaHH, cxoAcrBo HoHoB KanbIIHfl H crpoHlluf,,
zs onrop QHoe 3 aMerrleHrre (np o6neua crpoHIII,Ix- 9 0).

Torcuquocrr 6eputtttut. XuNrr,r.recKr{e ocHoBbI IpLIMeHeHHq coeArHeuufi
JrLrrzrfl., Harpvrfl,, Kalrwfl, MarHI4.fl, KaJrbrlrr-f,, 6apw B MeAI4III4He 14 B Saprraaqrara.

4.3. O6urafl xaparcTepucrrrKa d-srevreHToB. 9re*reurur IIIB-VIB rpynn
O6uaq xapaKrepr4cruKa d-oleveuron (nepexoAHblx 3JIeMeHron). Xapar<repHble

oco6eusocru d-sreN4eHros: nepeMeHHbie crerreHH oKI4cJIeHHf,, o6pasonauue
KoMrJreKcoB, oKpacKa coe4raueuufi (npzvanu ed Bo3Hr4KHonerurx). Bropu.rHax

Y.reHrae B.I4.BepnaAcKoro o 6raocQepe u 6noreoxr{Mr.1r4. floHqrlae o 6uoresHstx

uleroqHo-3eMeJrbHblx MCTAJ]JIOB KAK
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nepr{oAr4r{Hocrb B ceMeficrBax d-srelresros. JIaHTaHoI4AHoe cxarl,Ie u cxoAcrso d-

3rreMeHroe V H VI uepraoaon fIC3.
Sleuenru IIIB rpynnbr. O6rqaq xapaKTepr4crvKa, cxoAcrBo I,I orrl4rlne or

gJreMeHToB rpyrrrrbr IIIA; f-oreuenrrt KaK aHiLIIorrI d-ereMeHroe IIIB rpynnbl,

cxoAcTBo kr oTlrvlc,vre Ha [pr4Mepe qepur, xI4MLIrIecKI4e OCHOBbI npHMeHe}]Ilfl IIep['
(IV) cylr$aron B KoJII4rrecrBeHHoM alualtu3e.

3leueHrrr IVB H VB rpyrn. O6ulaq xapaKrepwcrvKa. XzNaIa.IecKI{e ocHoBbI

npr4MeHeHnfl. TlaTa;aa, uuo6us. r.r raHTaJra B xl4pyplvtvr, TwraHa AI,IoKcLLxa 14 aMMoHH.fl

MeraBaHa Aara n $apuaqrau.
O 6ulaq xapaKrep LrcrvKa rpyrlrlbl.
Xpona. O6qax xapaKrepncrlrKa. flpocroe BelrlecrBo Lt ero xI4MI,IqecKas

aKTIIBH ocrb, erroc 06 uo crt K KoMfIJIercco o6pasoBaHl4ro.

Xponr (II), KlrcJrorHo-ocHoBHa-f, (KO) 14 oKI4cJII4TeJIbHo-BoccraHoBI4rerIbHafl

(OB ) xapaKrep varvKr coeAuueuufi .

Xporvr (III), KO 14 OB xapaKrepvcrzrKkr coeguuetuir, cnoco6uocrr K

KoMnneKcoo6pasonaHulo.
CoeAuueur4tr xpoMa (VI): oKcr4A r{ xpoMoBble KI4cJIorbI, xpoMarbrLt .ql4xpoMarbl,

KO n OB xapaKTepr.rcrlrKr4; oKr4cJrr4TeJrbHbre ceoficrBa xpoMaroB 14 AuxpoMaroB B

3aBrrcr4Mocrrl or pH cpelbr; oKucJreHr4e opraHl4rrecKux coeEnneuufi (naupranaep,

cuuproe). flepoxcocoeArHeHuq xpoMa (VI).
O6ruue 3aKoHoMepHocrr4 KO r,r OB csoficrB coeAulaeuuir d-sreNaeHroB npl4

nepexoAe or Hu3rur4x crerresefi oxucneHl4.f, K BrIcITII4M crerleH.xM oKIzcJIeHLrfl Ha

rrpuMepe coeAuHeHufi xporrla.

Monra6len u eonrspau, o6u1a, xapaKrepncrr4Ka, cnoco6uocrb K o6pasoaauuro
r43OrroJrr4- Ir reTepofloJrprKr4cJroT; cpaBHr4TeJrbHa, oKHcnI{TeJIbHo-BoccTaHoBI4TeiIbHa.rI

xapaKTepHCTHKa coe4uueuHfr uorz6treua kr nonr$paua no orHolrIeHlaro K

coeAr,rHeHr.rqM xpoMa.
EuororH.{ecroe 3HaqeH}re d-oreMeHroe VI rpynrrbl. X[Mu.Iecx[e ocHoBbI

rrpr4MeHeHr.r, coeAuseuufi xpoMa, l,rorz6Aesa
(SapnaaqeBrr4qecKou aHarra:e).

4.4. SrenreHTbr rpyrrrrbr VIIB
O6qaq xapaKTep ucrvrKa rpynnbr.

u nom$parua B Sapnaaquu

Mapraneq. 06rqas xapaKTepucrlrKa. Xuur.rqecxas aKTI4BHocrb npocroro
BerrlecrBa, croco6uocrb K KoMnneKcoo6pa:onaHr4ro (xap6onunbr MapraHlra).

Mapraneq (II) r4 MapraHerl (III): KO u OB xapaKrepucrl4KrI coeAl4rueruuir.,

cnoco6uocrb K KoMnJreKcoo6pasonaHl4lo.

MapraHeq (IV) oKcr.rA, KrrcJIorHo-ocHoBHbIe

BoccraHoBureJrbHbre ceoficrna, BrrkrflHne pH na OB cnoficrna.
Coe4raHeurax MapraHrra (VI): MaHraHarbr, rrx o6pa:onanue, repMl{qecKa,

ycrofiunnocrb, Ar4c[ponopuproH]rpoBaHr4e B pacrBope u ycnoBus, cra6uttu3a\uv.
CoeAusenu, MapraHrla (VII): oKcr4A, MapraHlloBafl KI4cJIora, uepMaHraHarbl,

KO ra OB cnoftcrBa, [po.qyKTbr BoccraHoBJreHufl rrepMaHraHaroB rlppl pa3nl4qHblx

3HarIeHI4rx pH, oKucJreHr4e opraHlrrrecKl4x coeAl4HeHrafi, repuuqecKoe pa3noxeHl4e.

XltN,rrt.{ecxue ocHoBbI [pHMeHeHIzfl Ka[rkrfl. nepMaHfaHara 14 ero pacrBopa KaK

aHT[ce[Tr4r{ecKoro cpeAcrBa B Merr4rlr4He, a raKxe n SapuaqeBTuqecKoM aH€LIII43e.

LI OKI4CJII{TCJIbHO-
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4.5. S.nenreHTbl rpyrlnbl VIIIB
O6qaq xapaKrepvcrlrKa rpyrrrbr. ,.{eneuue 3rreMeHroB VIIIB rpynnbl Ha

SJICMCHTbI CEMEfi CTB A XCJIC3 A I,I TIJIATI,IHO BbIE MCTANJIbI.

O6uras xapaKTep verLrKa 3JleMeHTos ceNaefi crBa xeJle3a'

Xereso. XuMrzqecxaq aKTr4BHocrb tlpocroro BelqecrBa, cnoco6Hocrb K

KoMnJIeKcoo6pasonaHHlo.

CoeAuuesus xeJre3a (II) kr xeJre3a (III): KO pr OB xapaKrepLrcrLrKur,

cuoco6uocrb K KoMrrJreKcoo6pa:onaHnro. KounrexcHbte coe.qHHeHI'LrI xeJle3a (II) n
xeJre3a (III) c ULraHu1- r.r rrrorlr{oHar-HoHauu. feuorro6uu I4 xeJle3ocoAepxaql4e

Q eprvreHrsr, xr4M HqecKafl cy IqHo crb ux Aeitc'tsufl,.
Xereso (VI). @epparu, rroJryqeH[e r4 oKI,IcIII{reJIbHbIe csoficrsa.
XnunqecKue ocHoBbr npr,rMeHeHr4ff xeJre3a r{ xeJle3ocoAepxaql4x npe[aparoB

B MeArrrlune ra $aprrla\r4kr (n rona qr4cJre n SaprraaqeBTl{rlecKolr,t aualuse).
Ko6alm r4 Hr4KeJrb. XntrluqecKaf, aKTHBHocrb rlpocrblx BeIrIecrB B cpaBHeHrIH c

xeJre3oM. CoeAnsenus, xo6ar.rra (II) u (III), HI4KeJI.fl (II), KO ra OB xapaKrepvcrkr:r.ur,

cnoco6Hocrb K KoMnJreKcoo6pa:oaaHuro (peaxqux r{yraena). Hurenr u ro6alrr KaK

Mr4Kpo3neMeHTbr, xo$epuenr-B 12. XutrtuqecKue ocHoBbI [pI4Menetvrfl, coeAuneur'Ifi

xo6amra u HIaKeJL B Me.{uIII4ne ra QapuaL\krv.
O6uas xapaKTep krcrvKa greMeHTo s ceNaefi crBa [JIar]IHbI'
4.6. S.nemeHTbI rpyunu [B
O6uras xapaKTepucrvrKa 3JreMeHToa IB rpyrrllbl. Ougu.Iecrl4e v xI{MIuIqecKae

csoficrna [pocrblx BeIIIecrB.
CoeAzneuvfl vreglv (I) , (II), rax KO z OB xapaKreppICrI,IKI4, cfloco6uocm x

KoMrrJreKCoo6pasonaHuro. Kouu.nercHble coeAI4HeHI4q MeAI4 (II) c aMMI4aKoM,

aMr4HoKrIcJIoraMr4, MHofoaroMHbrMI4 cnrlpraMu. Kounlexcurtfi xapaKTep

MeAbcoAepxaurux $eplrenroB H xtrMr43M I,Ix [eitcrr,us, e \aera6orl4rrecKux peaKIII4sx.

Ilpupo4a oKpacKr4 coeAr4HeHuit tvregLu.XuNrn.recKl4e ocHoBbI np]IMeHeHr4flcoeAuueuufi

MeALr B MeAI4IIrIue ra $apua\vkr.
CoeAuHeHu-f, cepe6pa, vx KO pr OB xapaKrepr4crtrKvr (6axrepuIII4AHbIe

ceoficrsa r4oHa cepe6pa). Cuoco6nocrb K KoMlrJleKcoo6pasonaHl{to, KoMrIJIeKcHbIe

coeAr4HeHux cepelpa c raJroreHr.rAaM:a, aMMI{aKoM, Tllocynb$ara*au. X[N,tu'IecKI,Ie

ocHoBbr rrpuMeHeH:ns, coe1kraeuuirr cepe6pa B KarlecrBe re.{e6Hblx [pelaparoB I,I B

Sapuaqenrr.rqecKoM aHaJIV3e.

3oloro. CoeAnHeurrr 3oJrora (I) u :onora (III), zx KO ra OB xapaKrepvcrr4Kn,

cnoco6uocrr K KoMrrJreKcoo6pasonaHlrlo. XurraIa.{ecrue ocHoBbI npHMeHeHHg B

MeAr4rrHHe a $apvrarJuvr 3oJlora H ero coe4uneuufi.
4.7. S.nenreHTbl rpyuuu IIB
O6rqaq xapaKrepl4crl,IKa rpynrlbl.

[unrc. O6utaq xapaKTepLrcrt4Ka, xr4Mr,rqecKa{ aKTI4BHocrb tlpocrofo BeulecrBa,

KO u OB xapaKTepr4crlrKr4 coe.qr.rl,:,eruuit rIr4HKa. KounlercHble coeAl{HeHvrfl. rlvHKa.

Kouulex clafl, nprapoAa rlr4HKcoAepxarUux Qepltenror v XI{MI43M vx ilef4arBvtfl..

XraNar.r.recKr{e ocHoBbr rrpr4MeHeHr,rf, B MeAkrIdI4He H Sapuaqrav coen'vnerruit IIHHKa.

KaAvrzfi Ir ero coeAr4HeHr4q B cpaBHeHr4r4 c aHaJIorHqHbIMH coeAuHeHkrflMu III4HKa.

Pryrl. O6rqas xapar(TepkrcrvrKa, orrnr{urenbHble or IIrrHKa 14KaAMr4fl csoficrsa:

IIOHr4XeHHaf, XHMI,rqeCKag aKTI4BHOCTb IpOCTOTO BeqeCTBa, KoBaJIeHTHOCTb
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o6pasyeubrx cBs3efi c MqrxvMLr rvtaH.qaMr{, o6pasonaHr{e cBq3rl MexAy aroMaMu

pryrr4. Oxucleuue pryrr4 cepofi u asorHofi xuc:rorofi. CoeAuneHaq pryru (I) ra pryrl4
(II), ux KO vt OB xapaKrepkrcrltKkt, cuoco6uocrr pryrr{ (I) 14 pryrn (II) K

KoMrlJleKcoo6pasonaHrlro. XraNausN{ ToKcr,rqecKoro Aeftcrszx coe.U4HeHuit xa1.tvtus u
pryrt4. Xlauuqecxue ocHoBbI npuMeHeHr4.rr coe4zHeuufi pryru B MeAr4qHHe u

Qapuaqurz.
4.8. O6urafl xa pa KTeprrcru Ka p-3JreM eHToB. Slervreurrr IIIA rpyrr rr br
O6uta-s xapaxrepvrcrvKa 3JIeMeHTos IIIA rpyrrrbr. 3nexrponnaa 4e$zrlrzTHocrb

H ee BJII4f,HI4e Ha cnoficrsa 3JIeMeHToB Lr r4x coe.{r,rHeHuit. YIzNreHeHr4e ycrofivanocrtr
coeAI{HeHHfi co creneHqMl4 oKr{cnesux -fl u *3 p-eleMeHroB IIIA rpynurr.

Eop. O6rqas xapaKreprlcruKa. llpocrue Berr{ecrBa u Ltx xuMr4qecKaq
aKrnBHocrb. Bopra4u. CoeAuHenu.s c BoAopoIoM (6opaHu), oco6euHocrr4
crepeoxuMvtkr Lr upt4poAbl cB.f,3r4 (rpexqenrpoBbre cnx:rz). frz4pH4o6oparrr. faluAu
6opa, rI4AponI43 rr KoMflJlexcoo6pasoBaHr4e. Eopnrrfi aHtvqpr4[ ra 6opuue KHCJrorEr,
paBHoBeclle B BoAHoM pacrBope. Boparbr - npoz3BoAHbre pa3nur{Hbrx MoHoMepHbrx H

ronLIMepHbIx 6opHrrx KI4cJror. Harpui,t rerpa6opar. 3$aprr 6opHoft Kr{cnorbr.
Ka.IecrseHHa, peaKql4, ua 6op z ed ucnonb3oBaHr4e n SapnrarleBTr4qecKoM aHzurrr3e.

Euororu.Iecxa.r ponb 6opa. Aurucenuzqecrue csoficrsa 6opnofi KrzcJrorbr u ed colefi.
Alrouunwit. O1ryaf, xapaKTepr4crnKa. llpocroe BerrrecrBo 14 ero xr4Mur{ecKaq

aKTI{BHocrb. Pa:uonz4Hocrn oKcHAa aJtoMHHr4r. flpurraeueuae B MeAHuprHe.

AuSorepHocrb rr4lpoKclrAa. Alrouznarrr. VIors, aJrroMr4Ht4r KaK

KoMIIJIeKcoo6pa:onareJlb. EesnogHue coJrlr arroMHHr4q kr KpprcraJrnorr,rAparbr.
Oco6ennocru crpoeHr{s. farH4rr. fu4pa4 aJrroMr,rHr.rfl w atraHamr. Ksacqrr. @usuxo-
xI4MI4qecKlIe ocHoBbI [pHMeHeHkrfl coeAHHeHuit attorvwtHkrfl B MeArrur4He H SapuarJLrr4.

4.9. S.nerueHTbr rpynnu IVA
O 6 rqa-a x ap aKrep r4crttKa o Jr e M eHro s IVA rpy rrrrbr.

O6ura-s xapaKrepLrerprKa yrnepoAa. Auorponr4r{ecKne uo4u$ur<arJLtpr
yrnepoAa. Tzust ru1puguza\uLt aroMa yrnepoAa r4 crpoeHue yrnepoAcoAepxaqr4x
MoneKyn. Yrlepo4 KaK ocHoBa BCex opraHr{rrecKr4x MoneKyn. @usz.{ecxne Lr

xI,IMI4r{ecKHe csofictBa npocrblx Belrlecrn. ArrnnupoBaHHbrfi yronr KaK aAcop6enr.
Vrnepo4 B orpllllareJlbHblx crereH-rrx oKrrcJreHr{fl. Kap6z4rr aKTrrBHbrx

MeT€LJTJTOB 14 [OnyqeHkre r43 Hr4X yfneBoAopoAoB.
Vrnepo4 (II). OxcraA yrnepoaa (II), ero KO u OB xapaKrepkrcrkrKkr, cnoficrea

KaK JIuraHAa, xI4MlIr{ecKHe ocHoBbr ero roKcr,rr{Hocrr4. I{uaurzcroBoAopoAHaq Kr4crora,
rlpocrble I4 KoMTIJIeKCHIIe \kraHr44.br. XHrrau.{ecKl4e ocHoBbr roKcI{rIHocrI4 IIr.raHuAoB.

Coeguneul4f, yrnepoAa (IV). Oxcra4 yrnepola (IV), crepeoxuMLtn tl rpapoAa
cBfl3ut, paBHoBecl4e B BoAHoM pacrBope. VronrHas KlrcJrora, rap6onarrr u
BoAopoAKap6onaru (rrz4porcap6ouaru), ru4ponu3 r4 repMr4qecKoe pa3noxeHae.

CoeAI4HeHZ.s yrnepoAa c r€uroreHaMu Lt cepofi. Yrnepo4 (IV) xnopr4l
(uerurpexxropacrrrfr yrnepo4), yrnepoA (IV) oKcoAr4xnopuA ($ocreu), $peouu,
cepoyrJlepoA, Tl4oKap6ouaru. I]uanarbr H Tr.roqlraHarbr. OuszqecrLte v xLtMrrqecKr4e
csofrcrsa, [pHMeHeHr4e.

EIaororu.recKa-s ponb yrnepoAa. XuNau.recKrae ocHoBbr r{crroJrb3oBaH:afl
HeopraHr{qecKr4x coeAr4HeHurfi yrnepoAa B MeAr4r{r{He u Qapuaqrau.
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Kpenanufi. O6rUaq xapaKTepLrcrvKa. OcnosHoe orJlrrqze or yrnepoAa:

orcyrcrBne rl-eBfl3Lr B coeAuHeHr4qx. CuruquArt. Coe4unenu-a c BoAopoAoM

(cu:ranrr), oKr4cJreH:ne v rv4,poJrrz3. TerpaQropv[,u rerpaxnopl4A KpeMHvtr, tvrApoJIII3.

fexca$ropocr4nrzKarur. KuclopoAHbre coeAnHeHrrt KpeMHus.. OxcktA KpeMHI4r (IV).

Cnlurarelr. Kpeuuenar Kr,rcJrora. Cururaru. PacrnopnMocrb Lr rI4AponI43.

Ilpupo4une cr,rJrr4Karbr rr aJrroMocI4JIIaKarbI, IIeonI4TbI. KpeunufiopraHl4r{ecKl4e

coeAHHeHus.. CutuKoHbr pr cr{JroKcasrr. IrIcuoJIb3oBaH}Ie B MeArIuI4He coeAl4Heleuit

KpeMHI,Ifl.

3leneuru rroArpynnbr repMaHr4-rr. O6rqaq xapaKTepl,Icrl4Ka. Ycrofi'IuBocrb

BoAopoAHbrx coeAlr:ae:auit. CoeAIaseuplfl c raJIoreHaMI{ TL[ra 3lz w 3fa, rIoBOAeHI4e B

BoAHbrx pacrBopax. OroeoxnopncroBoAopolHa, Kucnora. OxcltArr. OrcuA cBI4HIIa

(|\,/) KaK cHlruuft oKlrcJrrzreJrb. Avr$orepHocrb rrrApoKcHAoB. Pacrnopunrue v
HepacrBopnMbre coJur oJroBa v cBrrHIIa. OB peaKIIIlI4 B pacrBopax. XzNausNa

ToKcr4rrecKoro Aefr,ctr,ufl. ooeAr4HeH[fi cslaHlla. flpuueHeHue B MeA]III]IHe cBI'IHeII-

coAepxaqrx nperaparon (cnuueu (II) allerar, cBI4HeII (II) oxcu4). XuuutlecKl4e

ocHoBbr r{c[onb3oBal:vtfl, coeAr4HeHrafi orosa 14 cBI4HIIa B aHan]I3e Qapunpe[aparoB.
4.10. S.neueurbl rpyrlrlbI VA
O6qaq xapaKrepacrvrKa 3JreMeHros VA rpyrlnbl. A:or, $ocSop, MbIIrrbqK B

opfaHLI3Me, r4x 6IaOrOrU.{ecKag ponb.

Asor. O6ruas xapaKTeprrcrr4Ka. Muoroo6pa3l,Ie coeAl4HeHuit c pa3nHqHbIMI4

crefieHqMrr oKHcJreHI4fl a3ora. lTputuua varofi xI4MI4rIecKofi axrunHocrll trrla3ora.

Moneryna [va3ora KaK nHraHA.

CoeAr4HeHVq a3ora c orpr4rlareJrbHblMll creIIeHflMI4 oKHCJIeHrIr. Hurpra4rt

(xonaleurHbre 14 r.roHHbre). Aunruax, KO z OB xapaKTepprc'tvnLt, peaKIII4Ia 3aMeqeHlar.

Alru4sr. Auuuaxarrr. Ceoftc:rea aMr.rHoKr4cJlor KaK npoH3BoAHbIx aMMwaxa. I4ou
aMMoHI4.rI r4 ero coJrr4, Kl{oJrorHbre ceoftcrBa, TepMrrr{ecKoe pa3noxeHue. fu4pa3vH kr

rr4ApoKclrJraMr4H, KO H OB xapaxrepucrrrKra. AsorucroBoAopop'Hafl KrIcJIora v a3vI.bl.

CoeAnHeu7-s a3ora c rroJroxr4TeJrbHbrMrr crelreH{Ml4 oKI{cJIeHI{r. OxcuArt.

Crepeoxnuur v npr4poAa cBs3eil. Cuoco6u nonyqeHl4f,. KO kt OB cBoftcrBa.

Asorzcraq Kncnora r4 Hrrrpr4Tbr. KO u OB cnoficrna. AsorHa.t KrICJIora I4 Ht4Tparbl.

KO u OB xapaxreprrcruIKla. <I-{apcxaf, BoAKa)).

OocSop. 06qaq xapaKrepucrkrKa. Annorpour4r{ecKL.Ie uo4r,rSzrca\Lrkr $oc$opa,
I4X X}IMHTICCKAf, AKTHBHOCTb.

@ocQra4tl. @oc$Hn. CpaeneHkre c coorBercrByrorul{M}I coe,qnHeHnfll,r,t4 a3ora.

Coe4uneurax @oc$opa c [onoxr4TeJrbHblMu creleHrMl4 oKHcJIeHI{*f attugrt,ux
rr4Aponv3. Oxcra4u: crepeoxztMvtfl 14 rrpr4poAa cBfr3r4, B3alzMoAeficrsze c BoAofi H

cnr.rpraMH. Ooc$opHoBarr4craf, (rnuo$oc$opucrax) ra SocSopucrar KI4cJIorbI,

crpoeHr4e MoneKyrr, KO vr OB csoficrna. Opro$ocSopnaa kr arzQocSopHaf,
(uupo$oc$opuaa) Krzcrrorbr. I4gonoru- kr rerepononaSoc$opHbre Kuc.lrorbl.

MeraSocsopnrre Kr,rcJrorbr, cpaBHeHr4e c agorHofi rptclorofi. IlpousBoAHbIe

Soc$opriofr ruc,rorbl B xr'IBbIx opraHl,I3Max.

3leue srbl noArpyrlrlbl M bllrrbfl Ka. O6uras xap aKTep krcrvrna.

Bo4opo4Hrte coeAHHeHI4fl MbtllbqKa, cypbMbl, BI4cMyTa B cpaBHeHI4lI c

aMMHaKoM u SocQuHom. OupeAeneHl{e MbIIIIbqKa ro MeToAy Mapura.
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CoeAzueglzq MbIIrIbsKa, cypbMbl I4 BncMyra c noJroxr4TeJrbHbrMr4 creneHrMr4
oKacJIeHI4r. Cynr$Lrilb1 Tploconr4. farz4rr r4 H3MeHe:e:ae Lrx cnoftc'rn B rpynne (asor -
nracuyr). OrcuAu 14 rI4ApoKCI4AbI 3(III) H 3(V), ux KO ra OB xapaKrepr4crzrtvt.
Apcenzru 14 apceHarbl, I4x KO z OB csoficrBa. Colr,r Karr4oHoB cypbMbr (III) u
BHcMyra (III), I{x OB csoficrsa v rl4Aponr43. CyprnaxHar Kr4cJrora kr ee coJrr{.
B ucnyraru. Heycrofr .{usocrb coeAr4H esuir ru cuyra (V).

IIoHqrIae o xI4MHrIecKHx ocHoBax ilpuMeHeHkrfl, B MeAHrIraHe r4 B Sapuaquu
aMMI4aKa, oKcI,IAa a3ora (I) (:axwcu asora), Hkrrpprra vt HLrrpara :uarpufl. oKcr{AoB rz

colefi MbIIxb-aKa, cypbMbl Lr Br4cMyra. Xzuzqecrue ocHoBbr rrcrroJrb3oBarzfl
coeAr4HeHr.rfi p-eleueHToB v rpynnrr n $apuaqeBTHrrecKoM aH€urrr3e.

4.11. S.neueurbr rpyrrtrbr VIA
O6rqaq xapaKrep ucrr4Ka 3JreMeHron VI rpyuuu.
Kracnopog. O6rqaq xapaKTepkrcrLrKa. Pom Kr,rcnopoAa KaK oAHoro ras Har,r6oree

pacnpocrpaHeHHblx SJIeMeHToB I4 cocraBHofr \actu 6olrruuncrBa HeopraHr4rrecKux
coe4Ianeuuft. Oco6eunocrI,I ererrpoHnofi crpyKTypbr MoneKynbr Ar4KHCnopoAa.
Xutr,lu'recxaq aKTHBHocTb Ar.rKr4CnOpoAa. Molexyna Oz B KarrecrBe nr4faHla B

oKcHfeMouo6use. Tpuxucnopo4 (o:ou), crepeoxuMu, kr npnpora cnqsefr.
XuNauqecKafl aKTLrBHocrb B cpaBHeHr4kr c Ar4xr4cnopoAoM. Peaxqrar c pacrBopaMtt
I,IoArIAoB. Knaccu6aKallu{ KrrcnopoAHbrx coeAu:greuuit v vx o6qze csoilcrna (a rona
qI4cJIe 6zuapHtre coeAI4HeHur: Ha1tepoKcr4Abr, rrepoKcLt1br, oKcr,rAbr, o:orua4rr).

Bo4opo4 nepoKcllr (HzOz), ero KO a OB xapaKreptrcrLrKpr, rpr4MeHeHlre B

MeAI4III4He. Coe4uueul4s Kucropola c $ropou. Euolou4rrecKaq ponb KncnopoAa.
Xurraz'{ecKlae ocHoBbI npl4MeHeH:r^fl luKaa.[opora a o3oHa, a raKxe coe4raueuufi
Kr4cnopoAa B MeArzrIVHe v QapuaquH.

Cepa. O6ruas xapaKrep verLrKa. Cnoco6uocrb K o6pa:onaHr4lo roMorleuefi .

Coegzueul4, cepbl B orpl4llareJrbHbrx cre[eH{x oKucJreHrx. Bogopo4 cynrsrz4
(cepono4opoA), KO u OB csoficrsa. CymSu4u MeraJrJroB 14 HeMeraJrJroB, Lrx
pacrBop[Mocrb B BoIe I,I rl4Aponug. Iloracynr$rz4u, KO ra OB xapaKrepvtc-tLrtr4,
ycrofivueocrb.

Coe4nueuktfl eepbr (IV): oKCI,IA, xnoplrA, oKcoAr4xJropuA (xnopucrrrft :ruouar),
cepHllcrat KI{cJIora, cynrQzrbl I4 BoAopo4cynsQzru (rr.r4pocynrsrzrrr). I4x KO n OB
cnoficrsa. BoccrasoBJleHl4e cynrQuroB Ao [urtto*Lrcroft xzclorbt H Ar4Tr4oHraToB.
BsauNaoAeficrsue cynr$uroB c cepofi c o6pa3oBaHr4eM ruocynrsaroB. Ceoilcrsa
ruocynl$aroB: peaKIIIaI4 c KIacJIoraMr{, oK[crr4Ter.rrMa (n rou rrr4cJre c 4rzzo4orr,r),
Karl4oHaMl4-KoM[Jlexcoo6pasoBareJlflMu. lloluu4oHarbr, oco6euso crvr krx crpoeHl4f, r.r

csoftcrea.
Coe4nHeuzx cepbr (VI): oKcr4A, rercaQropz4, ArroKcoAHxnopHA

(cynr$ypplnxnopz.4), cepuar Kr4cJrora ra cylrsarrr, KO ra OB ceoficrsa. Oneyv.
fiwcepuax (nrzpocepnar) xzcnora. flepoKcoMoHo- r4 nepoKcoAr4cepHa, KucJrorbr r,r r4x
coJrrz. OxzclzreJrbHbre ceoficrna nepoKcocynrQaron.

Buororu'{ecKas ponb cepbl (cynrsrra.{pnnbHbre rpyrrnbr Lr 4zcynrSHAHbre
MocrI4KH e 6erxax). XuuuvecKrre ocHoBbr npr,rMeHeHr4r cepbr r.r ee coe guueunft e
MeAHrrH He, $ apnaaqz z, S apnraue BTr4L{e cKoM aH aJrr,r3 e.
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Celes Ir rennyp. O6uras xapaKrepvc'tvKa. KO n OB csoficrBa BoAopoAHbIx

coeAr4HeHuit. vr ux conefi. Orcu4u r,r KlrcJrorbl, I4x KO ra OB cnoficrna (n cpaBHeHI4I4 c

uo4o6nuMr4 coeAr4HeHu-sMH ceprr). EuorornqecKa.f, ponb ceJIeHa.

4.12. 3.ueueurbr rpyrrr VIIA-VIIIA
O6qaq xapaKreptrcrtrKa oJreMeHros VIIA rpyrrnbr. Oco6ue csoficrsa Sropa

KaK naz6oree gneKTpoorpr,rrlarenbHoro 3neMeHTa. flpocrue BerrlecrBa, hx
XI{MI{qCCKAq AKTPIBHOCTb.

Coe4zueurzs rzuroreHoB c BoAopoAoM. PacrnopuMocrb B BoAe; KO u OB
csoficrsa. I4ousrre u KoBaJreHTHbre raJruAbr, r{x orHorrreHrre x 4eficraaro BoAbr,

oKncnr,rreteit u BoccraHoerarerefi. Cnoco6nocrr Sropv4-t4ona 3aMeqarb Kr4cnopoA
(uanpnuep, B coeAnHeHr4rx xpeunax). faroreHaA-r4oHbr KaK nrrraHAbl B

KOMIIJIeKCHbIX COeALrHeHr.If,X.

faroreuu B rroJroxr4TeJrbHbrx crefieH-rrx oKr4cireHu.s. CoeAzHeHufl, c KLIcnopoAoM

ra Apyr c trpyroM. BsauMoAefic'rsue raJroreHoB c BoAofi r.r no4ubrMr4 pacrBopaMrr
qero.refi. Kacnopo.(Hbre Kr4cJrorbr xnopa u zx coJlr4, crepeoxkrl,r.krfl. r4 npr4poAa cvrrsefi..

VcrofiquBocrb e cso6oAHoM cocrofl:aLrr4 tr B pacrBopax, r.r3MeHeHr,re KrrcJIorHbIx H
oKI4cJrI{TeJIbHo-BoccraHoB}rreJrbHbIx ceoftcrn B 3aBIrcIrMocrH or crerleHl4 oKr4cJIeHI4,

ra-[oreHa. Xnopnax Lr3Becrb. Xnoparrr, 6pouaru w r4oAarbr, vx csoficrna.
EuororprqecKafl ponb coeAr4HeHafi Sropa, xJropa, 6pona u fi,o1a.

flousrze o xr4MH3Me 6axrepuqprlHoro Aertcr.sux xnopa u iro4a. flpr,rueueHl{e B

MeAr4rIr{He, caHLtrap:au vt Sapruraqun xnopHoi4 uzeectu, xlopuofi BoAbI, [pe[aparoB
aKTr,rBHoro xJropa, itoga, a raKxe corsHofi Kr{cJrorbr, Qropra4oe, xJropuAon, 6pouu4on
r,1 r4oAr4AOB.

3reuesru rpyrrnbr VIIIA. O6rqaq xapaKrepLtcrvKa, Sz:uvecxLre 14xlrukrqecKl4e

cBoficrBa r4HeprHbrx (6raropommrx) ra3oB. CoeArauenus r{HeprHbIX ra3oB.

llpuueneHrre HHeprHbrx ra3oB B MeAr4rlr.rHe.
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I4 H O O PMAIIpIO HH O - ME TOAI4II E C KAfl tIA C Tb

IurBparvp.q.
OcuoeHaq:
1. O6urar xvlr;afl: yve6noe noco6rae I C. B. TxaqeB, B. B.Xpycranee. -

Mnucx : Buruefiura-s rrrKorra,2020. - 495 c.

2. Baproecxuirr,8,. B., XpycraJreB, B. B., Trauee, C. B., Ilerpyu:eHxo, JI. f,
A.rraHonzv, O. 8., IaryrrrKo, T. B., Cuepaucr<an, E. r{. Xutvtufl, sJreMeHToB Antr
rlpoBr{3opos / E. B. Bapxoecxafi [u 4pyrrae]. - Muncx : E|MY,2020. - 212 c.

3. O6ruaq u 6lroHeopraHr.rqecKafl xvrl.r.krfl : noco6ue Artx cryAeHroB
yqpexAeHufi erIcu. o6pasonaHktfl, o6yvaroqLrxcs. rro cnerlu€urbHocrrrvr l-79 01 01
<JIe.{e6Hoe .qeJlo)), l-79 01 02 <lle4uarpua>, l-79 01 07 <Crorraarorrorraf,)),

1-79 01 08 <@apMarlr.lf,)) / B. lI. Xefigopon [ra aR.J. * Brare6cx : BfMy,2023. -
524 c.

fononnureJrbHafl:
4. O6tlas xprl,r^nfl : 3a4a.t4 Borrpocbr, ynpaxHeHzfl : yue6uoe noco6ue I

8.14. Tllrarvranonu.r [u Ap.] ; roA peA. E.W. LlhznaanoBr4r{a. - Muncx : Hapo4Ha{ acBera,
2020. - 319 c.

5. EorrpoMeloK, B. B. O6rqas xr4Mr4fl / B. B. EonrpovrercK. - fpo4no : fpfMY,
2020. - 576 c.

6. KonnoKBHyM no o6rqefi xvMprLr : c6opuux zarauwit / B. B. Xpycran€n [u
Ap.l - Muucr< : E|MV, 2021. - 48 c.

7 . Ila6oparopHbre pa6orur uo o6rqefi xvv,Lrur: rpaKrr4Kylr / B. B. Xpycrar€n [rz

Ap.l - MHucr : B|MY, 2021. - 35 c.

8. Bapxoncxuir., E. 8., Xpycranen, B. B., Txauen, C. B., Eol6ac, O. fI.,
Byfiuzqxar,, E. IO. XzlraqecKaf, repMoArrHaMlrKa pr KrrHerr4Ka An, [poBr43opos / E.
B.Bapxoncxvrir. - Muncx : E|MV, 2018. -274 c.

9. fapuasa, IO. M., Cno6oxa;:^rHa, E. 14. [uur< B xr,rBoM opraHrr3Me :

6uoror[.recKaq ponb v MexaHr,r3Mbr [efi,crn.us I IO. M. fapuasa,
8 .14. Cno6oxaHr4Ha. - Muscx : Eenapycxax Hanyrca,2021. - 189 c.

ME T OAI,rt{E C KI,I E P E K O M EHAAIIIIU tIO OPrAH I43AIII,IU [I BbItIO JIHEHI4TO

c AMOC TOqTE JIbHOfi pln Orrr C TyAEHTOB IIO yqEBHOII AUCrIr4rrJrI{HE

Bpeux, orBeAeHHoe Ha caMoero.srerrbHyro pa6ory, Moxer r4crroJrb3oBarbcq
o6yuarouluMucfl lna

noAroroBKy K neKI-ILrflM pt na6oparopHbrM 3aHflTr4flM;

rroAroroBKy K KonnoKBt4yMaM, 3arrery r4 3K3aMeHy uo yue6uofi Aracqviln:aHe;
upopa6orKy reM (nonpocon), nrrueceHHbrx Ha caMocro.rrreJrbHoe r43yrreHr4e,

perxeHHe 3a4aq;
KoHc[eKrr{poBaHr4e yue6nofr nHTeparypbr.
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ME T OAr,rqE CKr{E PEKOMEHAAIII{II IIO Opf AHrr3ArI[Ir I,I BbItIO JIHEHIIIO

vrrpABJr.snMofr cAMocroqrErbHofr plnorrr cryAEHToB rro yqrnnofr
AI,ICUITIInrIHE

O cH osH u e Q opuu opraHr,r3 a\vu ynpaBnrerraofi c auo crorrenbnofi pa6 omr :

rr3yqeHlre reM r,r npo6ren, He BbrHocrrMbrx Ha neKuHI4,

K o H c rr e KT krp oBa:a:ae n ep B o r4 cro r-r H r4 Ko B (uo H o rp a brir, y.r e 6 n ux n o c o 6 u ft ) ;

KoMtrbroTepHoe Te cTr4p oB aHr4e.

Konrponr ynpaBn.fleuofi cauocroflTeJrbnofi pa6orbr ocyqecrBJrflerc, B Br4Ae:

KoHTpoJrbuoft paSomr;
KOnnoKBr4yMa;

rrHcbMeHHoft pa6o'rrr;
TecTr,IpoBaHIiIfl..

lrpnqnur rrc[oJrb 3ynMbrx cpEAC TB Ar,rArHo c rIIKII
fitn guarHo crr{Kr4 KoMrrereHqufi ucnonb3y}orcr cneAyrorque Q opvmr :

Ycruas Qopma:
co6eceAoBa:ar4fl;
fllrcrrueuHan {opvra:
KoHTponbuue pa0oru;
KOnnoKBHyM;

rrr4cbMeHHbre orr{erbr rro ra6 oparop HbrM pa6orau ;

Ycruo-nucbMeHHan Sopua:
3aqer;
SK3AMEH;

TexuuqecKafl Qopnaa:
SneKTpoHHbre TecTbr;

Br43yanbHue ra6oparopHbre pa6oru ;

llcuo,ur3vnMbln MBToArI osvt{EHltfl
Jlranefturfii (tpa1wrlraouuufi) naero4 (-rrexqnr, rpaKTuqecKue, na6oparopHbre r4

c eMr4Hapc xue zauxtux) ;
aKTI{BHbre (nHrepaxrranurre) Mero.qbr :

upo6leurio-opueHrupoBaHHoe o6y.renue PBL (Problem-Based Learning);
KoMaHAHo-opr4eHrrzpoBaHHoe o6yuenue TBL (Team-Based Learning);
HayqHo-opr4eHrupoBaHHoe o6yueHze RBL (Research-Based Learning).

TIEPETIEHb IIPAKTI4IIECKIIX HABbIKOB
1. flpraroroBJreHlre pacrBopa onpe4eneHHoro o6rerrta c saAauuofr

KOHTIeHTpa\uefi.
2. Yrvrenrae onpeAeJrrrb pH cpe4br npr4 rroMorqrr r.rHAVKaropoB B pacrBope

co.nefi, cocraBJrsrb ypaBHeHlr, [poronr,rrur{ecKux peaxquft rr4Aponra3a corefi (n
MoneKynf,pnofi u uouuofi Soprrae).

3. VueHue nog6uparb peaKTHBbr r4 xr4Mur{ecKyro rocyily ilrrfl rrpoBeAeHu.rr
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peaKrl7fi nonyr{eHr4f, KoMnJreKcHbrx coeAI,IHeHufi. Vuesue cocraBJl-IITb ypaBHeHHe

peaKur4r,r nonyt{eHr4s KoMIrJreKcHofo coeAI4HeHI'If,, Ha3BaTb efo, u 3aIIHCaTb BblpaxeHue

KoHcraHTu uecrofiKocrl,I.
4. Vueuue no46uparb peaKTlrBbr r4 xuMurlecKylo nocyAy An.[ [poBeAeHI{,

oKr{cJrr4TeJrbHo-BoccraHoBprreJrbHblx pearcqr,rfi. Yueune cocraBJlrrb ypaBHenne OBP r'r

p accraBnxm xoe $ Q ra qrz eurbl I4oHHo -sneKTpoHHbIM M eroAoM.

flnpr.mnb I{cfloJrb3vnMoro oBoPvAoBAHafl
1. JIaSoparopnafl.nocyAa.
2. XlrNau.{ecKlre peaKTI,IBbI.

3. Karopuuerp.
4. I-{eurpr.rSyra.
5. pH-uerp.
6. floreuuuoMerp.
7. Cner<rpoSnyoprrMerp.
8. I,1K-cuer<rpoMerp HIIBO.

fIEPETIEHb JIEKUI4fr
(o.trar AHeBHaq Qopura roryrleHun o6pasonauur)

I cevrecrp
1. Ocsonrr xuMu.recrofi TepMoAr,rHaMr4KI4. 3uepreruxa, HarIpaBJIeHlIe v

rny6r,rua npoTeKaH vfl. xr4MkrrtecKl4x peaxqufi . XuMIa'IecKo e p aBHo Becl4e.

2. Ocsonu xuMr4rrecKofi xuseruru. Cropocrb xl4Ml4qecKux peaxqnfi.

3. llpzpo4a xprMr4r{ecKoir csrrzv H crpoeHl,Ie x[Mur{ecK}Ix coeAusesufi.
4. OcHosrr KoopAr4HaquoHuofi xHMr4H. KouulexcHble coeAI,IHeHI4r.

5. Y.reHrae o pacrBopax. Komnrarr4BHble csoficrna pacrBopoB.

6. Y.{eHIae o pacrBopax. Teopul4 KI4cJIor I'r ocuoeaHIaft.

2 cenrecrp
1. Bee4eHue B XI4MLIIo 6uorenuux sJIeMeHToB.

2. O6utaq xapaKrepl{crl{Ka s-3neMeHror. 3leueHrbl IA-IIA rpyrr.
3. O6rqas xapaKrepucrr4Ka d-ereueuron. SreueHrbl IIIB-VIB rpynr.
4. 3reueHru rpyru VIIB-VIIIB, IB-IIB rpynr.
5. O6ufas xapaKrepl4cruKa p-3neMeHroe. 3IeNaeHrbI IIIA rpyuurt.
6. 3relresrbl rpyrlrlbr IVA.
7. 3levesr:u rpynuu VA.
8. Sleueurbl rpynnbr VIA.
9. 3reueurn rpyrr VIIA-VIIIA.

IIEPETIE Hb JIAE OPATOPHbIX 3AH.fl TI,Ifr
(ovuan AHeBHaa Qopvra roryqeHun odpasonauun)

1 cenaecrp
1. BeeAeHue B yue6rryro Auculr[JruHy <O6rqa, v HeopraHlzqecKa;I xI4M]IrI)).

OcHo sH 6uoneopraHnr{ ecKo it xuwllt.
2. OcnosHbre KJraccEr HeopraHr4qecKux Belqecrn. "rl.p.: <llolyue:uLre v cnoficrea

oKcr,rAoB, u,IApoKcuAoB, KI4CJIrIX I4 OCHOBHbIX COlefr>
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3. 3Heprerr.rKa lr cKopocrb peaKrlufi: ocuoBbl xl4Ml4qecxofi TepMoAI4HaMHKI{.

JI. p. : < Oupe4eneHlle reuJloBoro e S S er<ra peaKIII,II4 uefi rpalu3aul4l,l)
4. 3neprerraKa r,r cxopocrb peaKrlufi: ocsoBbl xI,IMrI.IecKofi KI4HerzKI,I. I.p.:

<I4syueuue 3aBr4cr4Mocrr4 cKopocrr4 peaKrlr{r4 or KoHrIeHTpa\vv pearlapyrcUlax

BerrlecTB))

5. CrpoeHl4e Be[IecrBa: sJIeKTpoHHbIe o6oro'ml4 aroMoB.

6. Crpoeulle Belr{ecrBa: rlpupoAa xl4Ml{qecrofi cBfl3l4.

7. Crpoenrae BerrlecrBa: Teopr4ra BaneHTHbIx cs.ssefi v MoneKynf,pHblx

op6uranefr.
8. KouuneKcHbre coeAr4HeHw.. JL.p.: <llonyueHl4e KoMlneKcHbIx coeAuruoauitvt

r43yqeHr4e Hx csoficrB).
9. Sneprerr4Ka v cKopocrb peaxqnft: yrreHze o crpoeHHLI BelrlecrBa pt

xrlMllqec KoM paBHoBecr4r4.

10. Vqeuue o pacrBopax: cnoco6u BbrpaxeHu.rr cocraBa pacrBopa. II.p.t
<Ilpr,ro6pereHr4e HaBbrKoB pa6oru c nepnofi uocyAofi>.

I 1. Yqenrae o pacrBopax: Konnurarr,rBHbre csoficrea pacrBopon. I.p.: <fervtorrs
Spr4TporIr4ToB B f IIIIOTOHI4qeCKOM paCTBOpe) .

l2.Yqewwe o pacrBopax: reopr4a cr4JrbHbrx u craSux 3neKrponl4ToB. JI.p.:

< OupegereHu e axrunuofi KHcJIorHo clu 6uo rroruqecKux xl4AKocrefi > .

13. VqeHere o pacrBopax: rlrAponr,r3 conefi. JLp.: <fz4polras corefi v BIrvflr,lae

pa3naqHbrx QaxropoB Ha crerleHb I4x rI4ApoJIrI3a)).

14. V.reHze o pacrBopax: Mero.{br npuroroBlre:E^Lrfl, pacrBopoB. JI.p.:
<flpuroroBJreHr,re pacrBopa u: $HxcaraJra r4 rto HaBecKe, npI4roroBJIeHI,Ie pacrBopa

colsuofi Kr4cJrorbr aaganuofi KoH IIeHTp ar\vu MeroAoM p as6 anneH I,Ir)).

15. Y.reHHe o pacrBopax: ocHoBbr rr4Tpr4MerpuqecKoro MeroAa anaJtu3a. JI.p.:
<Onpe4eneHne lrolrpHoft KoHrIeHTparluu gKBrlBaJIeHTa IrlaBeresofi KacJIorbI)).

16. Y.{eHHe o pacrBopax: rereporeHHbre paBHoBecur^. I.p.: <Irlayueuu e yclonufi
o6pasoaaHnfl. Lr pacrBopeHvrfl oca4Ka B rereporeHHblx crlcreMax).

17. Pearqvv e [epeHocoM gneKTpoHoB - oKrrcnureJrbHo-BoccraHoBplTeJlbHble

peaKrlrrr4. JLp.: <I4:yveuue BrrprflHkrfl, pa3nuqHbrx Qaxropon Ha oKHcnLITeJIbHo-

BOCCTaHOBT4TeJTbHbIe peaKqHI4).
18. Xmauq KI{cJIorHo-ocHoBHbrx v oKHcJII4TeJrbHo-BoccraHoBrrreJIbHbIx

peaxqufi, lporeKaroq]rx B pacrBopax.
2 cenaecrp
1. BseleHue B xr4Mnro 6noreHHux 3JreMeHToB. JI.p.: <Conocrasuremnrtfi

alaaJrn3 BoAbr pa3Horo rrpoucxoxp1eHwfl. rto pf,Ay noKa3arelefi>.
2.Xurvrus s-3JreMeHToB: oJreMeHrbr IA rpynnrr. JI.p.: <Z:yueuue xI{MI4tIecKI,Ix

csoficrs coeAr4HeHufi srerueHroB IA rpynnrr>.
3.Xwrtus, s-oJreMeHroB: 3JreMeHTbr IIA rpynnrr. II.p.: <I4eyuenkre xvv,r.r-ecKl4x

cnoficrn coeAr4HeHufi sreueHroB IIA rpyuuu>.
4. 3leuenru IIIB-VIB rpynr. JI.p.: <Irlsyueuue xrlMI,IqecKHx csoficrs

coeAr4HeHufi erelaeHroB IIIB - VIB rpyuu>.
5. 3lerraesru rpyrrrrbr VIIB. JI.p.: <I4:yueuue xIlMrIqecKI4x csoficre

coeArzHeHraft ereueHroB VIIB rpyrrlbl).
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6. 3leueurut rpyrlnbl VIIIB. JLp.: <<Llzyueuue xr4MrrqecKLrx csoficre
coe.{HHeHafi elerraeHToB VIIIB rpyrrnbrD.

7. 3lerrreHrbl rpyrnu IB. II.p.: <I4:yueuue xr4Mr4r{ecKr{x csofrcrs coeAusesnfr
gJIeMeHToe IB rpynrrbr)).

8. 3neueurbl rpyrru IIB. JI.p.: <I4eyueuae xr4Mr4qecKr4x csoficrn coe4uueHrafi
3JreMeHron IIB rpynnbr).

9. O6qaq xapaKrepLrcrkrKa s- u d-eleMeHToB.
l0.3lerraenrrt IIIA rpyrlnbl. II.p.: <Z:yueune xr4Mr4rrecKr4x csoficrn

coeAprHeHufi sreNaeHroB IIIA rpynnbr)).
1 1. 3neueuru rpyrrbl IV: coeAr4HeHr4f, yrnepoAa. II.p.: <IrlsyveHr4e

xI4 Mrrrr e c Kux c Bo fi crB c o eAr4H esuirt y rrr ep oAa) .

12. 3neueHrbl rpynnu IVA: coeArrHeHlu KpeMHkrfl 14 3JreMeHron celreficrea
repMaHuf,. I.p.: <IrI:yveHI4e xl4Mr{rrecKr,rx cnoficm coeArrHeHrafi rpeuutrfl, olroBa v
cBI4HUa)).

l3.3nenaeHrbl rpyruu VA: coeAlrHeHus. a3ora rz Soc$opa. JI.p.: <IrlayveHue
xl,IMurrecKlrx csoficrB coeAr4He:uuit a3ora ra QocQopu.

14. 3netreHTLI rpyluu VA: coeAzHeHr4fl sJreMeHros ceNaeficrBa Mbrrrrbf,Ka. JI.p.:
<<VIzy ueruue xI4 MI{q e cKI4x c n ofi crs c o eArr H eH rafi c e n r e fi crBa Mbr rub.rr Ka>) .

15. 3nerraenru rpyrrrbr VIA: coeAuHeHr,rfl Kzcnopo.qa. JI.p.' <z:yueuze
xnMurrecKux cnofi crB co eAr4H eruuit Kr4cnopoAa).

16.3levreHrbl rpynnrt VIA: coelr4HeHr{{ cepbr r.r ceneHa. II.p.: <I4:yueuue
xrrMr4qecKux csoficrB coelr4Heuuit cepbl r4 ceJreHa)).

17. 3neueHrbl rpynu VIIA-VIIIA. O6u1ar xapaKrepr4crlrKa p-3neMeH:ron. I.p.:
<Z:yueuue xI4MI4rrecKLIx csoficrs coeAuHeHufr slelreHToB VIIA rpy[nbr).

TIEPETIBHb JIEKIIJ/.fiT
(raounar Qopnaa roJryrreHun o6paronauua)

YcraHosoqHafl ceccrrfl
1. Ocnosrt xuMa.Iecxofi TepMoAr4HaMHKr4. 3uepreruxa, HarrpaBneHr4e Lr

rny6raua np oreKaH krfl xt4vrurtecKrrx p e ar<qufi . XaMu.{ecKoe paBHoBecI,Ie.
2. OcHosrt xlrMrrrIecKofi xuueruxu. Cxopocrb xr4Mt4r{ecKux pear<qufi .

3. Y.{eHrae o pacrBopax. Kolll,trarr4BHbre csoficrsa pacrBopoB.

I cervrecrp
4. Y.reHrae o pacrBopax. Teopzr,r Kr4cJror r,r ocHosaHrafi.

IIEPEIIEHb IAEOPATOPHbTX 3AHfl TI,Tfr
(:ao.uran Qoprua floryrreHnr o6pasonanr.la)

YcraHosoqHafl ceccr{fl
1. OcHoert 6noueopraHl4r{ecKoit xuwuu. OcHosHbre Knaccbr HeopraHr4qecKux

BeIIIecrB. JI.p.: <flonyveHue kr csoficrea oKcuAoB, rr4ApoKcr,rAoB, KncJrbrx l,t ocHoBHbrx
corefi>.



31

1 cemecrp
l. Yqenue o pacrBopax: ruApoJrlr3 coJlefi, rereporeHHble paBHoBecl4fl. JI.p.:

<Irlsyueune ycnonufi o6pasonaHur u pacrBopeHl,lfl ocaAKa B rereporeHHblx

c14CTeMaX).

2. Pearcqur4 c rrepeHocoM gneKTpoHoB - oKHcnI4TeJIbHo-BoccraHoBI4TeJIbHbIe

peaKrlrrr4. JI.p.: <I4syueuue Brrvfl:r.rfl, pa3nl4r{Hblx Qaxropon Ha oKLIcJIIzTeJIbHo-

BOCCTaHOBI4TeJIbHbIe peaKIIrI[).
3. 3nexrpoHHbre o6oro.rxu aroMoB H neprroAuqecrcvia 3aKoH f.I'I.MeuAeneeBa.

Ilpupoga xuMuqecKofi css:u r4 crpoeHue xI{MI,IqecKI4x coeAI,IHeHafi. KounJIeKcHbIe

coeAr4HeHut. II.p.: <flolyveHr.re KoMtIJIeKcHbIx coeAu:rre:awit u I43yrIeHpre vx cnoficre)).

2 cervlecrp
1. BseAeuue B xlrMtrro 6uoresurx 3JIeMeHToB. Xuvrus. s-3JIeMeHToB:

sJreMeHTbr IA rpylrrbr. Xutvtus s-3neMeHToB: 3JIeMeHTbI IIA rpyrlrlbl. II.p.:

<<ConocraBgTeJrbHbfit aHailus BoAbr pa3Horo npoucxoxAoaufl no pqAy [oKa3arelefi>.

2. O6qas xapaKrepr,rcrrKa d-erenreHros. 3leueHrsI IIIB-VIB rpyrr.
SleiueHru rpyrrnbr VIIB. 3lelaeuru rpyunrt IB. 3lelaeHmr rpyunrr IIB. JI.p.:

<Irl:yueune xr4Mr4rrecKux csoficrs coeAl4HeHzfi eleueHToB VIIB rpynnbl).
3. O6rqas xapaKrepr4crr{Ka p-3neMeHros. SreNaeHrbl rpyrlnbl IIIA. 3leueuru

rpyrrnbr IVA. 3leueuru rpyrrrrbr VA. JI.p.: <Irlsyueuue xI4MI4r{ecKHx cnoficrn

coeAnHeHuir. azora w Qoc$opu.
4. Sleueurbr rpynnbr VIA. 3leHreurbl rpyrlrlbl VIIA. Sleuesrll rpynnbl

VIIIA. JI.p.: <<trtlsyueurae xr,rMr{qecK?rx cnoficrr coeAl4HeHr,rfi ceplt t{ ceJIeHD).
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