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Ilporpaurua Arrcqurr!'rr{Hbr

ocuosofi ganuofi nporpaMMbr cnyxrzr segepa,rruufi rocyAapcrBeHnnfi cran-

Aapr cpeAHero (no,rHoro) o6rqero o6pa^:onauu.a. Ha ecrynvrenbHoM 3K3aMeHe rro

xr4MrrLt rrocrynaroquii B By3 AoJrxeH rroKa3arL,:

- 3HaHr.te ocHoBHbrx reoperrrqecKHx noloNeuuii;

- YMCHVE NPI,IMEH'TE TCOPCTI,IqCCKVE IIOIO)I(EHI,Iq XVIMI4U IIPA PACCMOTPEHI{I,I KJIAC-

coB HeoprauprarecKr4 x z opraHlzirecKr{x BelrlecTB u lzx coegraueulrft;

- yMeHIZe pacKpblBarb 3aBI4Cr4MOCT6 CSOfiCTS BeIrIecrB or x cocraBa v c"tpoe]fi1lfl;

- 3HAHI.IE CTOfiCTEA AAXXCftUIZX BCIqECTB, IIPI4MCH'CMbIX B NPOMbIIIIJICHHOCTI,I II B

6ury;

- IOHPIMAHI4E OCHOBHLIX HAYqHLIX NPI,IHI.II4IILIIOB SAXHEfiII]I{X XIZMI.IqECKI.IX [PO-

t43BoAcrB (ue yrny6nxxcb B Aeralrt,r ycrpoftcrna xnMu.{ecKofi annaparyprr);

- pelrarL Tr{[oBEre u rou6uHapoBaHHb]e 3a/,aqv IIo ocHoBHbrM pa3AeJraM xuwll:|..

Ha gxsaNaeHe MoxHo noJrb3oBar6c, tal,,wlatrru: "llepuo4uuecKafi crrcreMa xI4MIr-

qecKrrx SJTeMeHTOB [.I,I. Men4e,reena", "PacraoplzMocrb 0cuonauaft, Kr,rcJror r4

corefi s no4e", "3reKTpoxr,rMurrecKuit pxn cra,AaprHbrx oJreKTpoA,brx EoreHrlr,ra-

non". Ilpra perxeHr4I,I 3a.qaq pa3peruaerc, noJlb3oBarbc, KaJrrKyJr{TopoM.

IIacru I. OcHossr reoperr.rqecrcofi xutruu

rlpenuer xr1Mr4n. Mecro xumurz B ecrecrBo3Hanuu. ocsoessre rroHrru, xl4-

rrauz' Belrecrno. Molexy:ra. Arolr. 3,rerrpou. I{os. Xuruzqecxufi e,reuenr. XI4-

MI4qecKa, $opuyla. Oruocurelruaf, aroMua, 14 Morexyrqpnaq Nlacca. Mo*.
Mo,rapuax uacca. XuvuqecKl{e EpeBpaureHr,Ir. 3arosrr coxpaHeHl4, MaccEI Be-

uIecTB, nocTo{HcTBa COCTaBa, KpaTHbIX OtuOureuzft .

crpoenue arolra. Arounoe q.qpo. lI:oronrr. Crpoeuze gJreKTpo,Hbrx o6oro-
rreK aroMoB. KsaHronrre .rucra. AT oNaHrre op6r.rra:ru. 3rexrpounrre xousrzrypa-

III4V aroMoB B ocHoBHoM V ao:6yxneHnoM cocrorHu.sx, npuHrll{n flaytu, [paBr.rJro



Xyr.qa. llepuo,qrzuecruii :axoH 4.I4. Menae,leeBa I{ ero o6ocriosaHue c rorIKI'I

3peHLIt 9JIeKTpOHHOTO CTpOeHII{ aTOMOB.

X[NtIa.{ecxaq cssgr. TvnlI xI4MIrrIecKIrx cssaefi: KoBilreHTHar, Lrou:r,afl, MeraJI-

JluqecKar, Bo,qopo,qHar. MexaHIesN{[,I o6pa:onanux xoeareuruoii csqgu: o6N,1eH-

nr,rii u .qouopuo-aKrleriropHr,rii. 3ueprux ce.rsa. lloreuuuaJr xor-IIr3aqIi14, cpoAcrBo

K sJrerTpoHy, 3rerTpoorpr.rqareJrbHocrb. llorxpHocrr cBr3rr, rrHAyxrunurrii e$-

$ex, . Kparuue cB{3u. MoAem ru6puauzaryuu op6urarefi.

lloHqrae o MoneKyJrrpnrrx op6ura,rqx. Ba,regrgocrb LI creIIeHL oKucreHr.Iq.

Crpyxrypuue Qopuy:ru. I4:ouepua. Brlgu u:ouepuu, crpyKrypHar II rpocrpaH-

crBeHHa, r43oMepr4r. Arperarxue cocro.{H[r, BeqecrBa rr [epexoALl Mex,qy HI{MII

B 3aBr4cr{Mocrt4 or reMleparypbr rr AaBJreHus,. lasu. fasosbre 3aKoHLI. Ypanneuue

Kranefipona-MeHAeneeBa. 3axon Aeora4po, MorrpHbu{

ra:oerrii o6reu. Xu,{rocru. Accor{uaqus MoJrer(yJr B r{fiAKocr-sx. Trepglte rela.

OcnosuHe rr{flbr Kpr{craJrJrr4qecKrrx perxeroK.

KnaccnSlrraqI,r, rr HoMeHKirarypa xvMllqecKl4x BeIrIecrB. I,In4rlnr.I4ya,rrnue

BerrrecrBa, cMecu, pacrBopr,r. flpocrue BeurecrBa, a,.rJrorponr4fl. Mera,uu u HeMe-

TaJIJIbI. clOXnrre BeIrIeCTBa. oCnOnUUe KJIaCCbI HeOpraH[qeCKrrX BerrIeCTB: O(Cr4-

AEr, OCHOBaHTT{, KI{CJIOTbI, COnI4. KOMrIneKCHbre COeAUHenUS. OCHOSHbIe

KJraccEr opraHr4-rlecKl,rx BeuIecTB: yrneBoAopoAEr, r€LrloreH, Kr4cJropoA- r,I a3oTo-

co,qepxaulfie BeulecrBa. Kap6o- a ferepoqr{Knrr. lloruSyurcqrroHaJrbHbre opraHi4-

qecKlre coeAr{HeHrrr. Ilorrlueprr rr MaKpoMoJreKyJIrI.

Xrlrrau.{ecxze peaKrlrrr4 z ux x:raccu(f r4nar\ufl. Tuuu paspuna xI{MI,IqecKI,Ix cBr-

:eii. lol,to- 14 rereponurrrqecxue peaxrlrru. Tunr,r xul,ruqecxux peaxllui;i. Oxucnu-

TeJrr,Ho-BoccTaHoB[TeJlbHt Ie peaKrlr.lu.

Ten:rosrre :$$er<ru xrrMrzrrecKlrx peaxquft. Tepuoxu uuuecrl4e ypaBHeHI,Ir.

Tcn.nora o6pa:oeauur xrrMurrecKr.rx coeArueuuii. 3aros I-ecca 14 efo creAcrBu.s.

Cxopocu, xuuu.iecxoii peaxrlr4r{. flpegcrae:reHue o MexaHrr3Max xr.IMI4qecKI4x pe-

axquii. 3aeucuMocrr, cxopocrr.r roMoreHHr,rx peaxqaii or KoHr-leHTpaquu (:arou

,qefi crByroruux ruacc) u reMfleparyprr. Sueprux aKrrrBaurru. Kara.,rlrs. llpxlaepu

KaraJrr4Tr.rrrecKr4x npoqeccoB. O6paruuue u ueo6parrlulre peaxr-u4r.r. Xunnqecroe



paBHoBecue. Kosc'ragra paBHoBecr,rf, , crerreHL npeBpaqeHufi . Crraerqeuue xllMr4qe-

c(oro paBHoBecuq roA AeilcrBr4eM reMleparypbr r.r AaBJreHr4r (rouqeurpaquu).

flpunqun,rle fllarelse.

{ucnepcxue crzcreMr,r. KoalozgHlre cucreMrr. Pacr:eopu. MexanusN4 o6paro-

BaHIz, pacrBopoe. PacraoprrMocrr, BerlecrB r4 ee 3aBrrcrrMocrrr or reMneparypbr rr

nplrpoAbr pacTBopr.rTeJrf . cnoco6rr B6rpaxeHr4s KoHrleHrpauuu pacTBopoB: Macco-

Ba{ AoJrr, MorbHa, Ao,rr.fl, MorqpHa, KoHrleHTpauua, o6rerrauax 4o,rx.

Or:ruque Sustuecrux csoilcrs pacrBopa or ceoficre pacrBoprrreJr{. Taep,4r,te pac-

TBopEI. CnnasH. 3lerrpo:rzrr,r. Pacruoprr greKTpoJrlrroB. 3:rexrpollrruqecKa.s

Ir4ccouriauu, KHcJlor, ocnosaHuii li coleii. I(uc,rorso-ocuoBubre 83ar{M04eficrnul

B pacrBopax. llporouHrre KprcJrorbr, Kprc.llorrr ,llr,rouca. Alr(porepuocru. Koncran-

Ta Ar,rccoq[aquu. C'renenr AnccouvapLt Zonnoe npor{3BeAeHr4e BoAbr.

Bo4opogurrfi rroK€BareJrl. I-z4polras coriefi. PasHoBecr.re MexAy r{oHaMr4 B pac-

rBope H rnep4oii rfa:ofi. llpou:BeAeHxe pacrBoplrMocru. O6pa:onauae npocreii-

rrrrix KoMnreKcoB B pacrBopax. KoopnunaurzoHHoe quc:ro. Koscraura ycroiiuuno-

crr4 KoMrrrercos. I4oHulte ypaBHeHu, pear<uuii.

Oxaclure:rl,r.ro-BoccraHoBrrreJr[,Hbre peaKrlrrri. Onpe4eleHue crexr4oMerpr4r{ec-

r<r.rx roeS$uqrreHToB B ypaBHeHHrx oKr4c,'1r{TeJrbHo-BoccraHoBrire,rbHbrx peaxqufi.

Pa4 crangaprHrrx gJreKrpoAHr,rx floreHrlrra,ron. 3lerrpoJrr{3 pacrBopoB r,r pacrrna-

eos. 3axonst 3rerTpoJrrr3a @apa4en.

rlacrs II. Heopranuuecnag xl{Mrrfl. S.neuenru u xx coeArrueHrrfl.

A6urypuenrsr Ao,rlxHr,r Ha ocr.roBaHr.ru flepuo4uuecxoro 3aKoHa AaBarE cpaB-

HureJrbHyro xapaKTepflcrtir(y 3.lleMeHToB B rpyn ax u B nepuolax. Xapar<repr.rcrr.r-

Ka 3JreMeHToB BKrroqaer: 3JlcKTpoHHbre xon$r.rypaqufl aroMa; Bo3MoxHr,re Ba-

,'IeHTHocrr4 14 crefleHl] oKrrcJreHlt, 3neMeHTa B coeArzHeHr4.rlx; $opur,r npocrblx Be-

ulecrB H ocHoBHbre rrrnbr coeArrHeunit, nx (1a:r.ruecxue u xrzMur{ec([e cnoficrna,

:ra6oparopHsre u npoMbrrxneHHbre cnoco6rr floJly LleH],rr; pacnpocrpaHeHHocrb

gJreMeHTa rl ero coeArlHenl,tfi s npupoAe, npaKTurrecKoe 3HaqeHue u o6lacru npu-



M9HSHIL cOe.qI{HeHI{fi. OnrCasue xI4MI4qecKIIX cnofiCT s V a1ga;tu3A BSUI9CTB

AOJrxHbr unnlocrpr.rpoBarbcq cxeMaMII ypaBHeHl{fi peaKul{fi .

BoAopoA. I4soro[H BoAopoAa. Coe,quueHux BoAopoAa c Mer€uIJIaMIr I'I HeMe-

raJrJraMlr. Bo4a. IeporcnA BoAopoAa.

lalorenrr. Ia.rorexoro4opoArr. lalorenugu. KuclopoAcoAepxaull{e coei{Il-

HeHIr{ XJrOpa.

Kucropog. Orcu4rr I4 rlepoKcl4,qbl. Oson. Cepa. Cepoeo4opog, cylr$Ia4u,

nonucynrsz4u. orcra4n ceprr (IV) u (VI). Cepuz c'tafl. t cep]Haq KrrcrrorLl I4 Irx

co,ru. 3rluplr cepnofi Klrcrror!,I. Taocylrrlar Harprr.

Asor. ArnaNalaaK, coJrl4 aMMoHlrr, aMIrAbI MeraJIJIoB, HI4Tpt4AbI' Orcu4rt a:ora.

Agoructaq 14 a3orlafl Klrc:rorbi Ir I4x coJlll. 3Qupu a3ornofi KIlcJIorbI. <DocSop.

Ar:rorponnue $opusI. @ocrluu, rfocSupl. OrIlclrt $oc$opa (III) u (V). fa,ro-

reHrrAbr $oc$opa, Mera-, Ilt4po- u opto$oc$opHr,Ie KIzcJrorLI.

Yr.rrepo4.An:rorpoflur. Kap6ugrr Karbullfl, a,-IIoMlIHIr, ]r xere3a. Orctl4u yr-

nepoAa (II) u (IV). Kap6onu:Gr repexoAHblx MerarrrloB' Yrolr,uas Kucrora I{ ee

coru. Kpelraurait. Cuta:a. Orcu4 xpeunux (IV). Kpelranueelte KIIcJIoTEI, oI{JII'IKaTII.

Il{erovnrre MeraJIrbI. Oxcu4rt, flepoKclrAbl, rI'IApoKoI'IALI Ir coJIIr qeroqHblx

METAJIJIOB.

II{erovuo-selraeJlbHbIe Merar'IJIbI: I4x oKcIrAbI, rI'IApo(c}IAbI I1 coJIIr.

Alrouuriuii. Orcu,4, rI4ApoKcI4A II coJlI'I arIoMI4HI'Ir. AJlloMocutrurarrr. Eop

Tpu$ropug 6opa. Bopuue KrcrIorLI.

llepexognue MeraJInbI. Me4r, cepe6po. Orul,4u Megu (I) ra (II), oxcug cepe-

6pa (I). lra4poorcn4 ruenra (II). Co:ru cepe6pa Ir MeAr4. Koiranler<q6re coeAIrHeHI'L

cepe6pa 14 MeAIr. IJunr<, pryrr. OxcuAu qI'IHKa I'I ptyrra. ftt4poKclrA ur{HKa Ir ero

coJrr.I. XpoM. Oxcu4u xporraa (II), ([I) u (VI)' fn4pooxcu4u Ir corrl'I xporua (II) n

(II). Xpouaru Ir Al4xpoMarbl (VI). KounneKcHLIe coeAvHeHr{ xpoMa (III). Map-

raneq. OxcuALI MapraHIIa (II) u (lV). fll4pooxor4 lt corlr{ Mapranqa (ll). Maura-

Har r.r [epMaHraHar Kruuf,. ){{ele:o, Ko6arbr, HI4KeJIr. Oxcugu xeJle3a (II), ([)-

(III) z (III). Iu4porcIa4rr pI corllz xerle3a (II) u (III). (Depparrt. Konaulexcsue co-

eliv1eifIrrfl xelega.Corlt I,I KoMrI.rIeKcHbIe coeAI4HeHI'I, Ko6arr,Ta (II) u nzrcem(Il)



Yacrs III. Oprauuvecnafl xuMllq

Xaparr:epucrr.rKa KaxAoro KJracca opraHnqecKux coeAlauenufi BKJlioqaer:

oco6eHHocrr4 crpoeHr,r, coe4unenui, 3aroHoMepHocrrz r43MeHeHr.ra Snauuecr<ux u

xlrMlzqecxlrx ceoficrs B roMoJrorr4r{ecKoM prAy, HoMeHKJrarypy, BrlALr r,r3oMepr,ru,

ocHoBHLIe TLIUII XXMXrreCXttX peaXqUii u llx MexaHr.r3rust. Xapar<repucTll(a KoH-

KperHbrx coeguueuui BK.[roqaer $usuuecrue r4 xrrMr4qecKue ceoficrea, Jla6opa-

TopHbIe rI flpoMbrrxneHslte cnoco6u nonyqeHr4r, o6:raclu flpuMeHeHur. llpu onu-

cal,:.Lrut xlrMLlttecxux ceoficrn neo6xo4unro yqr.rrlrBarL pearrlr,rur c yiracr[eM KaK

pap:aKalra,, rax z Syur<quosa.nrnofi rpyflnbr.

CrpyxrypHal reop[s ttaK ocHoBa opranuvecrofi xr{Mrrr4. Yrlepo4nr,rfi cxeJler.

@ynxqr.roua,rrHa, rpynla. f oNro.[orh.{ecx}re pr.qr,r. I4:ouepul: crpyxTypHa, rr

npocrpaHcrBeHHaq. BgauN{Hoe BJrr.rrHr4e aroMoB B MoJlexyJle. KnaccuQuxaqrax op-

raHr.r qecKnx pearquii.

Alxaurr u qrrrJroaJrKaHsr. Xauuqecran nepepa6orxa ue(tru u flpxpoAHoro ra-

3a. AnKeHbr r,r LIr4KJroaJIKeHrr. ConpaxeuHr,Ie AI,IeHrI. Alxunr,r. Kuclorsue cgofi-

crBa ar-rKr.rHoB. Apouarr.ruecKrre yrneBoAopo4u. EeH:ol u eto roMoJroru. Crupol.

Peaxquu apoMarurrecKoii cucreutr a yrneBoAopoAHoro pa,qr.rxara. Opueurupyro-

qee 4efic:rane 3aMecrareJrefi e 6eHsomuoM KoJrLrIe (opuenranT rr I tl II po.qa).

lloHsu,Ie o KoHAeHcrrpoBaHHLIx apoMar[irecKux ymeBoAopoiqax.

la,norenoupor43BoAHrre yrneBoAopoAoB: peaxrlrrfl 3aMeqeHI{, I{ orrrlelJreHrrr

Cnupru npocrLre MHoroaroMxrre. fleperavHrre, BTopr,rqHEre r,r rperr,rqHrre

cnIlprbt (Deso:rsr. Ilpocrnc etf upsr.

Kap6ouz:tuue coeA[HeHr4.fl : aJrbAerr]Abr 14 KeroHBr.

Kap6ouonue Kr.rcJrorEr. llpou:no4urre Kap6orroBr,rx Kr4cJror: coJrn, aHrr{Apr.rAr,r,

rafloreHaHrxApr4Ar,r', cJroxHsre :ipupsr, aMr4Ar,r. Xuprr. f alores- ]1 rnApoKcrl-

3aMeuleHH[,Ie KrrcJroTbr.



Harpocoe.4r.rueHrzf,: Hr4TpoMeran, uurpo6elrol. Alurf arrrrrecKr{e t4 apoMarr4-

qecKr{e aMr4Hbr. flepnzunne, BToplrqHbre rr rperr{rlHble aMI,IHbI. ocHOgHOCTS aN,tI4-

uoa. {eraeprltirHble aMMoHIleBr,Ie coJIE u ooaoBalzfl.

AlrusoruclorEr 14 rrerrrrrAbr. llpe1craa:reuue o crpyKType 6erroe.

Yrleaogrr. Mouocaxapr.r4u: pre6osa, 4e:oxcNpn6o:a, HrroKo3a, $pyrro:a.
I]axruuecxue t|oprarr MoHocaxaprzAoe. {ucaxapr.r4u: qer,ro6uo3a, Ma!'rbro3a,

caxap03a. llolucaxapr.rgEr : KpaxMaJr., rIeJlJrrono3a.

f erepoqurru. fluppo:t. f1.upugun. Ilupurr,ru4rzuoBEre r{ [ypr.rHoBEre ocHoBaHr{, :

3rerrpounue xouSurypaquu aroMoB B ocHoBHoM u no:6yN4enHoM cocrosHr.irx,

rpl4Hrlun llay tu, npaBuJlo Xyir4a. llepreo4truecr<ufi :aroH !.I4. Meu4e:reeBa r4 ero

o6oorosaHrae c roirKr4 3peHr4, gJreKTpoHHoro crpoeHr4s aroMoB.

Ilepeveur reM Aflq [oAroroBKu K Bcrynl{TeJrr,HbrM r{crrbrraHl{flM:

1. OcnosuHe [oHrrr4r r,I 3aKoHEr xt4urrrr.

2. CrpoeHr.re aroua. trlsoronn. 3-rrexrpouHue ron(lulyparlnt.r aroMoB B ocr]oBHoM

il eo:6ynt4euuoM coc'rorHusx, rrpuHur4lr flaylu, npaBuno XyH4a.

3. Ileprao4uvecrrafi saxou.

4. Tunrr xr.rMr.rqecKrrx cnxsefi (lrouuar, KoBaJreHrHas, BoAopoAHar). Mexaur.rs-

ur,r o6pa:onaHr4, KoBareHTHofi cer:u: o6veuur,ril r4 .qoHopHo-aKqenropHufi .

3neprltx cBr3LI, rroreHuzran :aoHt3ar1,rlr4, cpoAcrBo K gJreKTpoHy, gJreKTpoorpl{qa-

reJrbHocrL, rroJrrpHocrb carsa. f rz6przg vsa\vfl op1:rrraJrefr.

KpaTHbIe CBS3LI.

5. Barenrnocrb r4 crerreHb orr4creHr.rq.

6. Crpyrrypurre cf opuynu.

7. Arperarnsre cocrotHlr[ BeurecrBa r4 [epexonbr Me)KAy HuMrl B 3aBl4crzMocrlr or

TeMnepaTypr,r rr AaBJreHr.rr. I-a:tr. fa:oaEre 3aKOHr,r. r,ro:upnlrii ra:osrrfi o6reu.

Xugxocrr.i. Accoquaqua MonexyJr B xrlAKocr.flx. 'fnepAsre re:ra. OcHonubre runbi

KpHCTarnuqecKr4x perreToK.

8. Klaccr.rrf rax a\ufl t4 HoMeHKnarypa x14Mr4rrecKr4x BerrlecrB. tr4u4aengya.,rrnue

BeuIecrBa, cMectr., pacrBopr,r. llpocrlre Beu]ecrBa! anrorponur.



9. OcnosHHe KJracc6r Heopf aHr4qecKr4x BeuIecTB: oKCrrAbI, OCHOBaHI4g, KZCJIOT6I,

coJrr4. KoM[JreKcHLre coeAI]HeHI,If, .

'I 0.Tunu xuMIrqecKI4x peaKuLIi. Oxuclurelr,uo-BoccraHoBI4TeJrbHbIe peaKIrHIl.

1 l.Tenrosrre st|$exru xllMuLIecKrrx pearquii..

l2.3asucuNrocrb cKopocrIl pearquii or KoHIreHTpaIIuI4 u reMtreparypEI. 3Heprrlt

aKTr4 BaUr.{U. I(araJru:.

13. O6parurtmle u ueo6paruMble peaKllltu. Xuuuqecxoe paBHoBeclle. IIpI'rHqun JIe

fllarenre.

14. Pacrsopu. MexaHasN,r o5pasoaautra pacrBopoB. Pacrnopnrvtocrb BeulecrB I4 ee
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