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Pa6oqaq rrporpaMMa cocTaBJIeHa Ha ocHoBe HopMaTI{BHblx AoKyMeHToB:

- @eaepilbHoro KoMrroHeHTa rocyAapcrBeHHoro o6pa3oBareJlbHoro craHlapra oc-

HoBHoro cpeAHero o6pasoeasus. 2010 rola;
- IlpuruepHble npolpaMMbl no yue6ublM IIpeAMeraM Se4epanrHoro 6asl4cHoro yue6-

Hofo nJIaHa llpHnrepnaf, [porpaMMa ocHoBHoro o6[]ero o6pa:oeaHl{t no xlaMlovt

(6a:onufr yponeur). (Xurvrur. Ecrecrso3HaHl4e. co4epxaHl4e o6pa3oBaHl4fl : c6opniax

HOpMaTr{BHO-npaBoBbrx AoKyMeHTOB I4 MeTOAllqecKHX MaTepI4a-[oB' - M': BesraHa-

fpu$, 2007. - 192 c. - (CoepeMeHHoe o6pa:onanrae)'

- Anropclcofr nporpaMMbr: xwxrws.. Pa6oqrae rpofpaMMu. flpe4verHa-fl IIvIHvrfl' y're6Hn-

KOB f . E. Pyl:nrvrca, Q. f . @eluMaHa. 10-_1 lrlacclt : noco6ne Anfl yt{uTenefi o6-

Ueo6pa3oBar. opranuzagfi,/ H. H. fapa. - 2-e v3I., Aon' - 
M' : llpocBetUeHl4e'

2013. - 48 c.

- pa6o.{a_fl [porpaMMa rrpeAHa3HaqeHa Anfl rrcnoJrb3oBaHnq e o5u{eo6pasoearerlbHoM

yue6Hov 3aBeAeHr4ra voy <<LIzo6uw,HeHCKa.fl UIKona nMeHI4 3.V.r{al6a[Ia)) fopoAa

A:ryunlr
nplrpurMa pa3pa6oraua Ha ocHoBe aBropcKofi nporpaMMbl faprr H.H. <XrNtrzs' Pa-

6oque rporpaMMu. llpe4iraerHa-fl rrvrlvrflyuesHlaxoe f. E. PyA:n'rraca, @. f . @enlAnra-

Ha. 10-1 l Kraccbr)) Anropcxaq rpofpaMMa paccrTvra1a ua 68 yue6uHx qacoB' T'e'

Ha 2 onaca B HeAenro Vqe6Htrft rJraH MOy <<Vlzo6wlsHeHcKa{ IxKoJIa UMeHI{

3.V.r{an6arua) fopoAa Alyruru BbrAerqer Ha r43yqeH]1le X:1^}/^]1'tl 1 '{ac B HeAerlro, T'e

34 qacaB foA. B csqsa c 3rr4M B aBTopcKyrc rpofpaMMy 6rtJI eHeceH pqA I{3MeHe-

Hnfi:
o reoperr4r{ecKaq qacrb nporpaMMu 6a:upyercx Ha coAep)I(aHI4lI tIpI4Mep-

riofi nporpaMMbr ocgoisoro oSrqero oSpa:oeaHIar ro xI4MI4I4 (6a:onrrfi

yponenr) seaepanrHofo KoMnoHeHra focyAapcTBeHHOfO CraHAapTa

cpeAHero (uonHoro) oSuero o6pasoeauua'

o H3 aBTopcKofi nporpaMMbr r{cKJuoqeHbl He BXoAtIr{I4e e Sasoertfi ypoeeur

npaKTl4r{ecKI4e Pa6orlr

. r43 aBTopcKofr nporpaMMbr r,rcKrroqellbl TeoperHqecKHe BotIpocLI 3reK-

TpoHHofo crpoeHl4{ OpfaHl4qecKr4x BeIrIecTB, B r{acTHocTI4 BOIIpOCU rU5-

pr4 rv3arlvl4 3n e KTpo HH F,IX o6r axo B aroM a y rn ep oAa

o o6:reAr4HeHbr B OAHy reMy HenpeAenbHble yrneBoAopoAbl, crpoeHne 14

ceoftcrsa Koropblx n3yr{aercfl coBMecrHo

. rroJrr4Mepbr rl3yr{arorc.r He orAeJIbHbIM pa3AenoM KaK B aBTopcKofi npo-

rpaMMe, a 11o Mepe v3y-rreHLrfl xnMl4r{ecKl4x peaKUuit' Alts. ux nonyqeHl/.fl'

(n o,rHrra ep w3aq.nv H rIoJI I4KosAeH cauran )



flporpartrMa [peAycMarpr4Baer Anr [poBeAeHl4fl KoHTpoJIbHbIX - 2 uaca, [paK-

Tr4rIecKHX pa6or - 2'aaca.

B xypce 10 xnacc a vayqaercr opraHur{ecKar xvrMvlfl., Teopernr{ecKy}o ocHoBy

xoropofi cocraBJrf,ror coBpeMeHHaf, Teopl4q crpoeHuq opraHHr{ecKHX coeAl4HeHurt, to-
Ka3blBarouafl. eAv]FreTBo xr4Mplr{ecKofo, 3neKTpoHHOfo H llpocTpaHcTBeHHofo cTpoe-

HHr, flBreHr.rr roMoJrorulr 14 pr3oMepw, KlraccaQnxauitt rr HoMeHKnarypa opraHl4r{e-

cKr4x coeAuuegrafi. Bect Kypc opraHnr{ecrofi xvMvrvr npoHu3aH utreefi' npuqLIHHo-

c--Ie..IcrBeHHofi sasucl4Mocru MelKAy cocraBoM, crpoeHuen, ceofrcrBaMu 14 npI{MeHe-

HneM pa3nHr{Hbrx KJraccoB opfaHl4r{ecKr4x BeruecrB, paccMarpwBaefcfl feHerl4r{ecKaq

cB.s3b Me)KAy pa3rr4r{HbrMn KIaccaMH opraHuqecKl{x coeAI4HeHVir, a TaKxe MexAy op-

raHr{qecKLrMvr u HeopraHr4qecKuMn BelrlecrBalrn. O6teKTaMI4 oco6oro B:akrMaHufl flB-

jrsrorct Saxrtr ssanNrHorb BJrvflHLrfl. aroMoB B MoneKyne 
'r 

Bortpocbl, Kacarcu]Hecq Me-

xaHr43MoB xtrMr.rqecKnx peaKuwit. B AaHHoM Kypce coAepxarct Ba)KHefiurHe cBeAeHI4-f,

o6 orAellHbrx BerrlearBax u ctrHTerr4r{ecKux Marepnanax, o neKapcrBeHHbIX |Ipenapa-

Tax, o SopprnpoBaHvrLt 3tropoBoro o6pa:a >Kvr3:nvr Ia o6uefi KyJlbrypbl rreroBeKa, Aalor-

cr HeKoropbre cBeAeHr4fl o npnrnbAHoM 3HaqeHI4I'I opraHl4rrecxofi xvruvrvl.

llporpatrua oSecneqr,rBaer co3HareJrbHoe ycBoeHl4e yr{alul4Ml4c.fl BaxHeiuttux

xr4Mr4qecKr4x 3aKoHoB, Teopuit w no:nsrrafi; SopMupyer [peAcraBJIgHHe o ponH xkrMukr

B pa3Br4Trrr4 pa3Hoo6pa:uux orpacnefi [pot43BoAcrBa; 3HaKoMHT c BetuecrBaMH, oK-

pyxapu{r4Mr4 r{eJloBera. llpra 3ToM ocHoBHoe BHuMaHLre yAenf,ercfl cytUHoc'tLl xLrl/rvr'

qecKr{x pearcqnfi 14 MeroAaM r4x ocyuecrB re:a:afl, a raKxe cnoco6aM 3aluI4TbI oKpy-

xaroueil cpeAbt.

llporpavMa HanpaBJreHa Ha SopvrapoBaHl.Ie yve6Ho-yrpaBneHqecKl4x ynaeHIafr z

HaBbrKoB, yue6Ho-xoMMyHr4Karr{BHbrx, yue6uo-au$optlaul4oHHblx ynaeuraft 14 HaBbI-

KoB, pa3Bvrrve nornrrecKoro Mbrr[I7e:nvrs. Ha ocHoBe SopvrapoBaHkrt ynaeHuft cpaBHI4-

Barb, xnaccuSuqgpoBarb, o6o6ruarb, AeJIarb BbIBoAbI, aHanu3vrpoBarb, cottocraBJlflTF,.

llporpanaMa cocraBJreHa c yr{eroM ne4yu1eft ponlr xrrMl4qecKoro 3Kc[epI4MeHTa.

llpelycvarpr4BarcTcq Bce Bn.4br rrrKoJrbHoro xnMr'IqecKoro 3KclepI4MeHTa: AeMoHcr-

pa1;1kr7..na6oparopHbre orbrrbr 14 [paKTI4r{ecKI4e pa6o'mr. Pa6oqas [porpaMMa [o xH-

\rHH pearru3yercq qepe3 $oprrrrapoBaHl4e y yqailrl4xca oSuleyqeSsux ynaenzfr H HaBbI-

KoB, vHqBepcarbHbrx cnoco6oB AeqreJrbHocrl4 LI KruorreBblx KoMnereuqzft sa c'Idr I4c-

rro--ib3oBaHgq rexHolorufi KoJrJreKTr{BHoro o6yueuua, onopHblx KoHcIIeKToB, AI4-

.taKTHr{ecKHX Marepr4anoB i{ ilpHMeHeH]afl TexHor'Iornu rpa$uqecKoro npeAcTaBJre-

H1ra uHQopMaur{u rrpn crpyKTypt{poBaHr4vr zsauwi,r. B uelou Kypc rlo3BoJlaer pa3-

BHTb [peAcraBJreHr4t yr{aulllxc-f, o no3HaBaeMocrtr MLIpa, eAlrHcrBe xlreofr a uexpIeofi

frpupoJbr, cSopuupoBarb 3HaHvrfl. o naNnefiIxl4x acreKTax coBpeMeHuofi ecrecrBeH-

HoHa) rHofi xaprzubl Mlrpa, yMeHr4.rI, nocrpe6oBaHHble B noBceAueeHofi )KH3HI4 H [o-
3BOJffOUIne Opr4eHTHpOBaTbCff B OKpyxaro[IeM MI4pe, BOCTII4TaTb r'IeIOBeKa, oco3-

J
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HarctUero ce6t qacTbro npl4poAbl Ant no3HaHI4.g oKpyxaloruero MI4pa I4cnoJlb3ytoTcf,:

pa3--r6qHble MeToAsI (Ha6nro ile1t1q, H3MepeHI{fl' orIbITbI' 3KcIIepI4MeHT); [poBeAeHHe

nparcur{ecKr4x kr nalopaTopHbrx pa6oT, HeCJIOX(HbIX 3KCIIepI4MeHTOB U OfIr4CAHpIe r4x

pe3\'-.IbTaToB;I4cnoJIb3oBaHI4eAJI'{peIxeHI4{IIo3HaBaTeJIbHbIX3a,.aq'pa3nI4I{HbIXI4c-

TotIHHKoB}IHoopMa\1414;co6.[IoAeHi4eHopMIlilpaBkInIloBeAeHlI{BXllMI{qecKuXJIa-

Soparopuqx, B OKpyXarcUefi cpeAe, a raKxe npaBl4n 3AopoBofo o6pa3a )KI43HI4' llpn

cocTaBJIeHI4lIilpofpaMMblyIITeHaHeo6XoAI4MocTb'cofJlacHoTpe6oBaHI4{MoKfoc,

5O-rgue yAentTb BHI4MaHI4e npaKTI4Ko-opueHTIrpoBaHHbIM 3aAaqaM' B ToM r{I4CJIe' I4

pacqeTHofo xapaKT epa, a raK)Ke pa3Br4Tr.rro HaBbIKoB I4ccJreAoBareJrbcKofi Aesrelruo-

CTH.

1. ffnaHnpyeMble pe:yrbrarbl ocBoeHufl lqypca xI'IMrrI{

Teva /. TeoperuqecKr{e ocHOBbI OpfaHLIqeCKOfi XI{MI',IU

!

3HATb/NOHI,IMATb:

6mcHeilruue xuJttuqecKue noHflmufl: ocHoBHbIe [peAnocbIIIKI4 BO3HI'IKHOB€HI4tI

TeopI4I4Xl4MlII{ecKofocTpoeHI{',ocHoBHbIeIIoJIoXeHVfl'TeopVlIcTpoeH[fl'op|a-
HHqecKIIX CoeAItHeHI4fi, npHHUI4lIbI KJIagCI4S;21aTW17r opfaHI4qeCKI4X cOeAI{He-

H'{it, I43OMepUt, I,l3OMepbI' yfnepoAHblfi CKeneT, IIpaBI4JIa COCTaBiIeHI4fl' CTpyK-

rypHbrx oopMyn, fipaBllna_t.*"r*t 6esonacHocrl4 npl4 BbITIOJIHeHHI4 na6opa'

TOpHbIX 14 fipaKT]/ILIeCKI',IX paooT

ocHoilHbre meopuu xtrrvtuu: teopnr cTpoeHnq opraHplqecKl4x coeAlIHeHI4fr A'M'

ByuePoea

y.uemb:

ofunncunmb, floqeMy opfaHi,lqecKyro xHMI4rO BbIAeJIHJIi{ B OTAeJlbHbIfr pa3Aen

po3.Lu.'amb.tp1-ocHoBHbIXTI4IIayfnepoAHofocKeJIeTa,opfaHuqecKuecoeAl4-

HeHlLs H HeOpraHI4qeCKI4e

cocmaL-7nmb cTpyKTypHble SopMynbl opraHlrrlecKllx BeIIlecTB' Sopr'aylsl I43o-

\repoB

Hoshlilomasavia;r]ii|-poccvliict<NxyI{eHbIXBHdcIxI4XHaH6onblxl4fiBKnaABpa3-

BlITrIe opf aHI'IqeC Kofi xvMtr4r4,

xop a Km e p u3 o B g m b xI4M I4rI e C K kIe cBfl3VI B Opf aHl4qe c KI',tx coeAI4He HIITX

onpedeLnmb tro crpvKr)'pHofr $opvyne opfaHHqecKofo BeuIecTBa ilpl4HaAnex-

HOCTb CTO K TO\I\' IiJH HHO\IV K-'IACCV

ohucunmu ocHoBHbre ro-loxeHl4fl TeopHH crpoeHl4t opraHl4r{ecKl4x coeAHHe-

HIlI"t - tB-IeHHe Ii3O\Iepllrl



oflpe]e.rflTb 3KCIIepHMeHTaJIbHO Ha'rII{qUe aToMoB yfnepoAa' BOAOpOn\a V Xnopa

B OpfaHI4r{eCKHX COeAI4HeHI4qX

np16(r d um1, caMOcTOf,TeJIbHE Ifr noHCK XHMI4rIeCKofi ran$OpMaIIHI4 C I4CIIOJI63OBa-

Htre\r pa3-rlgqHbtx HSTOr{HI4KSB (HayuHo-uo[ynf,pHblx l{3AaHi'Ifi' tcOunUOTepHbIX

5ar :aHHux, PecYPcoB [4HrepHera);

HCItO.tb3oBaTb KOMTIbIOTepHbIe TexHoJIOfuv l.nfl, o6pa6orrl4 14 nepeAar{u XI4MI{-

qecKofi l4HoopMawrv B pa3nI4qHbIX QopMax

ucno.Tb3oilOmb npuo,pemeHHde 3HAHUT U yIheHUfl 6 npaKmultecKoil denmenauo-

cmu u noscedHe\Hoil )tcu3Hu'

vrIEBOAOPOAbI

T ev u 2. II peaeJr b H ble .yrJreBoAo poA bI (a'r na H ul)

B pery'rr'Tare n3yrreHI'Ifl TeMbI yqeHlrK AoJIIKeH

rHars/noHlrMarb:
sawueitu.tue xuttuqecKue noHnmu'f: flpeAenbHble yfJIeBOAOpOAbI' aJIKaHbI'

o6uraq Sopnayla aJrKaHOB, eo:6yN4eHHOe cocroqHlle aroMa yfnepoAa 
', 

rw6pugu-

3A,,ufl.aroMHbrx op6raranef, sp3'25 pr4*'3a*fl' TOMOJIO. 14 roMOJIorI4r{ecKHfr p^["

peaKulln3aMeuIeHyI'-')].113o,'/1epvrca:||/{yl.faJlofeHonpol,I3BoAHbleaJIKaHoB,P&[V-

KaJI;I43oMept3aI\v|fl,KpeKI,IHf,Ae|I4ApI4poBaHI4e,IIeIIHbIepeaKIII,Iu,IIoHflTueo
U14KJIOAJIKAHAX

ocHo]HbremeopuuxuJvtuu'.TeoputcTpoeHnflopfaHI4r{ecKKXCOeAI{HeHUit''ma-
xoxAeHI,Ie ilpeAenbHblx yfneBoAopoAoB B rlpHpoAe

yMeTb:
ohancttnmb rrpocTpaHcTBeHHOe cTpoeHl4e MOJIeKyn anKaHOB Ha ocHoBe npeA-

craBJeHttfi, o rw6pvrnv3a\w op6nra'uefi arolta yrnepoAa

o m7 ltqomb foMoJIOfI4 OT I'I3OMepoB

\aeamuHa3BaHH.fl aJrKaHaM rlo MexAyuapo4uofi HoMeHKJIarype

o6.uncuamr, cBq3b CTpOeHI{s [peAenbHblx yfneBoAopoAoB 'I 
ceoficrs

xopgKmepu3olambIioJIyI{eHue,npI4MeHeHI4enpeAeJIbHbIXy|neBoAopoAoB14
E\ fa-IoreHrlpoH3BOAHbIX

cocmaL;tflmb : ypaBHeHrr'fl xuMl'IqecKux

cKHe csoficrea MeraHa 14 ero foMoJloroB

pearqnfi , xapaKTepl43yrouux xltMrrr{e-

u3?omoL-Lu6amb MoAenI'I MOneKyn aJIKaHOB' pyKoBoAcrByflcb reoPnefr crpoe-

HIrt opfaHl4r{ecKux BeuIecTB

eareodumb MoneKynqpHyro $opuyny opfaHur{ecKofo coeAI4HeHI'It IIo Macco-

Bbr\t lo-.tt\I ll \Iacce (o6reruy) npoayrroB cropaHl4t

oclr+ecmL.Tnmb caMocTo.srelrHufi IIOI4CK XlIMUqecKofi nHsOpMauI4H A Ve-

rc)--rb3oBaHrre\1 pa3iurqHbrx lrcToqHI{KOB (HayvHo-nonynf,pHblx uzl.awuit"

r\o\IrlbtoTepHblx 6a: AasubIX' pecypcoB I4nrepHera); rcnolb3oBaTb KOMIIbK)-

TepHbre TexHoJrof vrv [IIfr O6pa6orr<I4 Z [epe tra]q{v xl{Ml4r{ecKofi IaH$OpMauI4I4 V\

ee [pe-fcraBireH]r{ B pa3rl4trHrrx Qopltax



ucno-7b3^hhmb rlpuo6pereHHble 3HaHHt

TE-IbHOCTH H NOBCC,iIHCBHOfi )KI'I3HH'

-:IflTb QOPMYNbI
of'oncunmb: cBt3b
qr4e B csofrcreax u

a-IKa.lI4eHoB

v yMeHI4t B [paKTI4rIeCKOI4 Aefl-

Tevo J. Hen peAe.rrbH[,Ie yrJreBoAopoAbl

B perl-ruTare H3yqeHnfl TeMbI yqeHllK AoJr?KeH

rHaru/uoHHMarb:
au,cueiluue xltiluqecKue noHflmufl: KpaTHbIe cBfl3I4' HeIIpeAenbHbIe yfneBoAo-

pofbl. aJ-IaKeHbI , aJIKAII4IHbI, aJIKI'IUrt, O6Ular SOplayn a' AIJrcT:nIIeH' 3TI{JIeU' 6yra-

.lrreH, Sp-, sp ru6pulvtzaIpl, i43OMepI4t XparHofi cBfl3r,IIOHflTI4e o npocTpaHcT-

eeHHOirH3OMepr,rH,BblcoKoMoneKynflpHblecoeALIHe:Hr4fl'KaqecTBeHHbIepeaKIIl'II4
HahpaTHblecBfl3l4'IIoJIHMep'peaKul,lllIlojII4Mepv]J,aII]1iy\|I4'lpaTa1qxn'fI{ApI4po-
BaHr{t, IerI4ApI4p OBA11r4g, IIpi4CoeAI4 HeH11fl, IVIBT4HLIII) CO[pqXeHHbIe ASOfiHlre

CB'3H. \{e)KKJIacCoBat .It3oMepllt, peaKullf, oK'CJIeHlIt' C[OcO6lr UOlytIeHI4f, He-

[pe.]eJbHbIXyfneBoAopoAoB,HaXoXAeHI4eB[pl4poAenIIpI4MeHeHI4e
ocHo,Hbte ftreopuu xurrtuu: Teopplfl cTpoeHu{ opfaHI4rIecKt'IX COeAI4HeHufr'' upa-

BH--ro Mapr<onHl4KoBa' peaKut{fl Kyuepona'

eoucueilruue 6eulecm6a u Jv'amepuuJ,tb,: 3THJI.H' II.JTI{3TI4JI.H, aueTI,IJIeH' XJIop-

BHHHJ. noJIHXnop*r^^n,6yra4Iaeu, I{3oIIpeH, XJloponpeH' Kayr{yK' pe3l4Ha'

yMeTb:
ofuoncuambIIpocTpaHcTBeHHoecTpoeHl,leHeIIpeAeJIbHbIXyfneBoAopoAoBHaoc-

HoBe npeAcTaB J1euui,ro ru6pH4vsa:|iptr4 aToMHbIX op6raraneil yuepoAa

cocmau,lnmb cTpyKryprr"r. QopNaynu HenpeAeJIbHbIX yrneBoAopoAoB vr I4X I43O-

MepoB, Ha3brBaTb ux IIo MexAyHapoAnofi HOMeHKJIaType 14 IlO Ha3BaHUtM cocTaB-

cTpoeH}IflHenpeAenbHblxyfneBoAopoAoBltceofrcrB'pa3III{-
DeaKul4oHgoficnoco6HocruaJIKaHoB'aJTKeHoB'aJIKI{HoB14

xspoKmeq u3oramb : ceoftcrea aJIKeHoB, aJIKI4HOB V ALKAAVTeHOB' vrx [oflyr{eHHe

H IIpH\leHeHI4e;

6ilno.7Hflmb xvflVrqecruft 3KCnepi4MeHT no pac[o3HaBaHI4rO I4 nonyqeHllto 3TI4-

--reHa. ;oKa3blBa fl.Irp;.|- 3ToM el.o HenpeAellustft XapaKTep

npoeodumr, caMocTotTeJlbHblfi nouctc xI4MI4r{eCKOfi ranQopMauzl4 o I4CIIOJIb3OBa-

Hrre\r pa3.-IHr{HblX HcToqHI4KoB (HayuHo-nonynf,pHblx la31.anvlfi' roullrcTepHblx

5a: laHrslx, pecypcoe l4nrepHera); zcnoJIb3OBaTb KOMnbIoTepHbIe TexHoJIOfI4I{

rrr oSpaSorrn 14 nepeAa rM xVrN{r]secrofi rau$opuaqrau 14 ee IIpeAcTaBIIeHI4t B

pztarnqHblx QoPruax
ucno-\b3oilsmb npr,to6pereHHble 3HAHVIfl' U yMeHI4q B npaKTl4tlecxofi AeflTenb-

HGTII tI rloBceAHeeHofi xH3HI4'

Teva 4. AponaruqecKue yrleBoAo poAbl (a peH ur)

B perv;rrrare u3yqeHuq reMbt yqeHHK AoJrlKeH

lraru/noHilMart':



cuncHeittaue xuvuqecKue noHnmun: apolltaTHr{ecKl4e yfneBoAopoAbl, apeHbl,

5eH:o-rrHoe Ko--rbqo, 6eu:or, o6utas Soprtlyla apeHoB, ToJIyoJI, Kct'IrIoJI, I43oMe-

pIIt 3a\IecruTe leit, nupoJru3, apoMaru3arJvrr, pIaSopvruHr, necrltul4Abl, feHerrr-
qe\;Kail c Bt3b apo\IaTHqecKl4x yfneBoAopoAoB c /IpyfI'IMI4 yfneBoAopoAaMH

saJrcueiltuue neupecm*o Lt .Mamepuunui 6eH:olt, ToJIyoJI, KcHJIoJIrI, IIoJII4-

cTrrF\r--I

Y}|CTb:
oftoncunmb 3neKTpoHHoe r4 npocrpaHcrBeHHoe crpoeHl4e MoJIeKylu 6eu:ola
ut o 6 p a uc o mb Mo lreKyny 6 eHs ora pa3HbIMI{ c noco6aMl4

HoSbr6oma.'eaxueftrxue apoMarr4r{ecKr4e yrneBoAopolbl rr I4x npoI43BoAHbIe

o6oncunm6 cBr3b crpoeHl4f, u csoficrs apeHoB

xapoKmepu3o6smb: csoficrna apeHoB, lrx rrpol{3BoAHbIX, loryqeHl,Ie 14 [pI4Me-

HeHr,re ; f eHeTl4rrec Kyio cB{3b ape HoB c Apyf I4MI4 yrneBo,{opoAaMl'1

onpedeznmb: eoc-taB BeulearB rro zx QopuyrlaM, npl4HaAne)KHocrb Be[IecrB K
o[pe.]enqHHoMy Knaccy coeAr{HeHufi,, npegcKa3blBarb csoficrea BeIrIecrB I4cxo-

Jfl r43 Qopuyl, HaxoxAeHl4e I43yrreHHbIX yrneBoAopoAoB B npl4poAe

cocmo*nflmo: $opwtynbr apeHoB; ypaBHeHHt xI4MI4r{ecKI4x peaKlluh nsauvo-

lefrcreplc aoeHoB c pa3nHqHbIMI{ BeIlecTBaMI4, a TaKXe nX ltonyqeHnfl';

nunorHnmb xvrvtqecrnfi 3Kcrlepr.rMeHT no pacno3HaBaHrrro I4 [onyr{eHl4ro

\-r--reBo.topoAoB c co6lroAe HI4eM IIp aBI4n TeXHIIKI4 6 es onacrio cTI4

npoeodumb caMocro.rrreJrbHbift noHcr< xr,lMr4qecKofi HH$opMaIII4I4 c HcrIoJIb3o-

BaHHeM pa3nuqHbrx HcrorrHr,IKoB (Hay.rHo-nonyntpHbrx r43!.aHwfr, xounllorep-
Hbrx 6a: AaHHbrx, pecypcoB ZurepHera); ucnorb3oBarb KoMrrblorepHble rex-
HoJrorr4u grrr- o6pa6orxu u ilepeAar{I4 xr{Ml4rlecxofi HnSopnaaqzu I4 ee IIpeAcraB-

JeHvrA B pa3nlrqHux Sopnaax
ucnorb3onamb npuo1pemeHHbte 3HaHLlfl u yMeHun G npaKmuuecxoil den'

nte.TbHocmu u noecedueeuoil )ttu3Hu

Tev a 5. IIpn po.rl H bI e u cro tr H Ic KLI yrJIeBoAo poAo B

B pery.nsrare u3yqenuq reMbI yqeHnK AoJr)KeH

rHars/noHIrMarb:
eaJtcuefiuue xuJrtuqecKue noHnmun: npapoAHttft ras, ueSrr, florlyrHble ue$-
TrHbre ra3br, KaMeHHbrfi yrolr, fipfll.r'afl IleperoHKa. pexruQl4KalrnoHHaq KoJIoHa,

6esrltn. JHrpoHH, KepoclrH, KpeKHHr HeSrenpoAyKToB

euJrcnefruue ser4ecmra u Mamepuunbt: KonJIeKUI4s npI4poAHbIX I4crorIHI4KoB

\-r-teBo.fopo,loB
vlteTb:

-yopanmepu3onamb cocraB rrpr4poAHofo fa3a, He$ru, KaMeHHoro yr.Ils, nonyr-
Hmi HeQrqHbrx ra3oB

Holbt6omb.' Bax(Heintte [poAyKTbr, nonyqaeMble B pe3ynbrare fiepepa6orxu
\T--reBo-fopo.tHofo

cbrpbr a o6.iracru LIX [pr.IMeHervrfl
otucunma cnoco6br nepepa6orxlr ne$ru, orrr.rr-rne 6eu:usa npruofr [epe-

roHKIt or hpeKHHr - 6eHglaua
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tocnta&tttt2b.. \ paBHeHtg \IIuHLIecKtix peaKul4fi KpeKt{Hla w nHponl43a ta3a vr

---_--.

lposo1ttttrb ca\IocToqTe-lbHblfi noHcK XhMuqecKofi auQopMa[nl4 c lIcIoJIb3o-

- :: I 1 i l, 1 : i3.t I t r{ H bI \ I 1 C T O q H LI K O B ( H ayu u O - U OIyJIqp H rtx nZ ga:g.Vtrt,

i 11 \l r brorep Hbr\ 6a: :ariubrx, pecypc oB I4HTepHera) ; ucrloJlb3oBarb KoMrlbrorep-

-;-e le\Ho-rorrrrr .l-Tq oSpa6orxu H [epeAaql{ xl4Ml4t{ecKofi I4HSopMauHI4 v ee

-:3.l.raB-leHlIs B pa3JnqHlrx Soprlrax
uctro-tblo60lrtb npttodpaneHHble 3HaHun u yveHun 6 npaKmuqecKou Oef-

nt:.-. . - - iliit tt ll)BCedHe?HOit )ltLt3LILl

KIICJOPO.ICOAEP)KAIIII{EOPIAHI4IIECKIIECoEAUHEHivI!fl,

flva 6. Cnrrprbl II QeHoJbI
B ::i'..-brare II3\'qeHI{-4 TeMbI yqeHI4K Aon}KeH

lHaTb noHIl\taTb:
stt.tx'uetiruue xurtuqecKue noHnmufl'., KHCnOpOACoAepXarUue OpraHI4qeCKI4e

-.-3-..-r-i{nr. rrr-lpoKci4JrbHat $yuxUiloHartbHa.f, rpynna, o6ll{at Qopllyla npe-

-3--I t1)-\ O-1HOaTO\IHbIX Cnl4pTOB, M€TaI{OJ'I, 3TaIIOJI, apOMaTULIeCKHe CIIHpTbI,

:::--J--. (pe3o.l. f.-Il{uepuH, 3TH,rIeH|'IHKOJIb' 3IIeKTpOHHOe n [pocTpaHcTBeHHOe

J-:3r,E::il3 CtrrrproB ll $euoloe, BoAOpOAHAfl QBfl3b, OAHOaTOMHIIe I{ MHOrO-

'..-].1::>,3 CNIIPTbI. KAI{CCTBEHHA' PCAKTJ:r1-iA HA MHO|OATOMHbIC CTLIPTbI' $CHOI'

:r:.:t.1:-it-ri B-trItHtIe aroMoB B MoneKyne SeHona, BILr4flH]|'e BoAopoAHofr ce'fl:I4

_-: :;:t;:iich.ite cBoficrBa cilpip'toB, |IepBu.IHble, BTopl{r'IFIbIe, Tperur{Hble c[np-

-:-. J_;::TOBOe 5poxeuae, sepueHrrt, Qz:noloruqecKoe BlrvrflHJde cnI{pToR,

.:- -:.u- - r-a- -i:3\1

1LrJrcHeuruue eeulecmnu u "Mgmepuor'Ibr. MerlrnoBblfi vr 3TI4noBbIft crrl4prbl,

I - :r- - i --- - - - i: rr,r-l 5. r-1 IIUeplIH. Seuoft

\ UETb:
tr 6w c un nt b 3aBncLrMocrb cBoft crB

-n:-)-oi"t rp\ rlrlbl OH, o6pa3oBaHl4e

- 3 J -{;: 3 C BOI"I CTBa cnHpToB
( p t pt o B-7 flrtt b cTpYKTypHbIe Sopuynu cnI4pTOB, $eHo:rOn' uX I'I3OM9pOB

H.rJbt1uprb BaxHefrur4e oAHoaroMHbIe H MFIoroaroMHF,Ie c[I4prbl. Seuo:rrr. a

::--:: ; .:\ .:3t1\13pbl nO \leXAyI{apOAHOfr HOMeHKJIaType

o1wcunmu B3aHMHoe BrrvflHvre aroMoB B MoneKyne QeHorIa, pa3nLrqve B

: -:^l,a a - :i.:\ ttr-li-{O&TO\IHbIX, MHOIOaTOMHIIX CIIIpTOB ia QeHOff On

-\trpuKnrepu3o6omb cBoficrBa oAHoaroMHbIX lr MHoroaroMHbIX crll4proB ra 0e-
._..1.]OB II\ IIOJ\'qCHZC I4 NPI4MCHCHI4C

tocnta&1nmb vpaBHe1vIfl. peaKql4fi, [OATBep)KAarcU]I4X cBOftCTBa I4 [OIyr{eHHe

-:;:rroB II oeHOnOB
nposoduntb 3Kc[epr4MeHTaJlbHo KaqecTBeHHyro peaKuHto Ha MHOfOaTOMHbIe

J:;I:Tbr. $euo-rtr, co6JlroAar rrpaBuJra rexHr4Krr 6e:onacgocTg

cnHproB 14 oeHOnOB OT Ha,TI4Vra-A $yurul4o-
BOAOpOItHOfi Cnq:I4 Vr ee BlrkrflHl4e Ha $Vtzw-



LlnpedeTnrrrb.. cocTaB Be[IecTB rIO II\ 0Opu];-IaN'{, rlpuHaAne)I(HocTb BeIIIeCTB K

!r::lele-_IeHH0\I\K--IaCC\coe]HHeH]'1{il',fipencKa3blBaTbcBoficTBaBe[IecTBI4C-
\Lr:t iI3 QOp\I\'-l- Ha\o/h.leHl4e U3YrreHHbIX COeAI4HeHrfr' B [pHpoAe

npoilo\ttttlb ca\IocTosTe--IbHblfi floncK XltMl4qecKofi rau$opMaIJvIkI c ncnoJlb-

:-:-,a3].1 :a3-lIItIHbI\ IIcToqHuKoB (Hayvno-nonynqpHlIx lBAaHVfi' xounlloTepHblx

:'.Hbi\. pec\pcoB I4Hrepnera);

:-' :.i:t'5oTKlI II nepe-laqH xlI\{I4qecKoft

: =i.titr{Hbt\ Oop\la\
u i n o-7 b3 o 6 u tt, b npHo6peTeHHbIe

::-. : --- -n: :-,1 ;i noBce-lHeBHOI"{ )KU3HI4

r4crroJlb3oBarb KoM[brorepHble rexHoJIOfI4H

HHSopMaWrv vr ee [PeAcraBreHuq B

3HA:H],/rfl. U yMeHLrq B flpaKT[qecKofr nefl-

i-,cua -. -\ruerll-rbl' KeroHbI, Kap6oHoBble KrrcJlorbl

B pervrrrare H3vqeHuq reMbt yqeHI'IK noJrlneH

rnars/noHlI]larb:
ea:x'Uetitu1e XurtUqeCKUe noHnmun: COCTaB U CTpOeHI4e aJI6ASI'IIAOB' KSTO-

:1..3. :{ap6oHoBbIX KHCJIOT, 3aBr4CI4MOCTb CBOfiCTB OT CTpOeHI4t' peaKI{I4I4 OKI4C-

..:..,..A It npl{coe J',IHeHI4fl anbAefl{AoB, KaI{ecTBeHHbIe peaKuHII Ha aJIb.4e|HAbI,

,.':tioHrr-rbHat. a-IbiIerI4AHaq, Kap6oKcIlJIbHar SyHxuraoHaJlbHat rpyfina' oAHo-

-.J:-.trBHbte npele-TbHble n HeIIpeAenbHbIe xap6orioeble KncJIoTbI' MypaBbl4Hat'

-..t.\ cHa,f,. flalb\lLlT p1HoBa1-, o;1enHoBa 
'1, 

cTeap1HoBafl Kt{cJ'IoTbI' aueTaTbl' $np-

11;a3Tbr. r\aqecrBeHHbre peaKur4r4 Ha aJlbAervtlJbrvr Kap6oHoBble KHcJIorbI

\-lteTb:
ot-oncunmo 3aBI4CLMOCTb csol{cre ailbAefplAoB, KeTOHOB' KapooHoBbIX

crpoeHHt s1'UTCUUOHaJIE,HbIX 
fpynn

xapaKmepu3oilAmb cBofrcTBa aJIbAefI4AOB, KeTOHOB I',I Kap6oHoBbIX KI4-

c-roT- llx [o--I\-qeHHe l1 [pI4MeHeHI'Ie

onpe1elnntb cocTaB BeIIIecTB rlo t{X SopuynaM' npItHaAJIeXHocTb BeIIIecTB

i oxpe-le-leHHo\1\ KJaCCy COeAITHeHUfi', npegcKa3blBarb cBoficTBa

BeruecrB ,ra*or" ,i 6opty,T, HaxoxAeHr{e H3yrteHHbIX coeAI{Heuuit B npl4-

:o -j3

cocnr(tl.Lflnrb sopMynF,I anbAefl{AoB, Kap6oHoBbIX KI'ICJIOT, ltx I',I3OMepOB'

]t1\1O-.OIOB II HA3rIBATI fIO ME>I<AYHAPOAHOfr HOMCHKJIATYPC'

J u n tt C b t B (t trt b v paBH|.,HVfl peaKul4fr , noATBepXAaIOUIHX CBOfr CTBa aJIbAefI4-

- -- >. :i:l6t-rHOBF,l\ KHCJIOT

tro.Tt.tunrb lKc[epr4MeHTaJlbHO yKCyCHyFO KHCIOTy 14 AOKa3bIBarb [pHHaA-

--i-:.:--t-r-'lb ee N KtIC-lOTaM

\buto-THnnrb xlrlytvtqecKrdfr ?Kcrrepr.rMeHT no I43yr{eHl4ro cBofrcrB I4 pac-

- r' l ---.lB 3i{ i I rc a-I b.le f uAo B, Kap6 0 Ho BbIX KI{C JI OT

;co6.lro-leHHeMnpaBnnrexHI4KI4oesonacHocrn
npo|odlttrtb caMocTotTenbHblfi IIoHcK XpIMI4r{ecKoff HHoopMaUHI'I c I4c-

: : --;foBaHlle\l pa3JLIqHbIX I{CTOTIHLIKOB



::--a,--,.--'.-tt::i5.\ l:ilaHIIil. KO\lnbrcTepHL'IX 6a3 AaHHbIX, pecypcoB tr4l{-

. ::--.o-l;3oBaTL, Ko\I|IbloTepHble TeXHo.]IofI4I4 IIIIfl oopaooTK[ |4 ile-

\::\:;lri3cKOl-r rruQop\raunu v ee [pencTaBlIe:p;afl. B pa3nurlHlrx @op-

u vl4eHuf 6 np1KmwlecKou oen'

lrer.r l. C.ro;riHure ;Qtlpsr. XlrpsI' Yr-''reeoAuI

Bpe:r.lbrarelll\qeHllqrellblyqeHI'IKAOJIIKeH
llttTb nr-rHllrlaTb:
r-.lurr;uuru.' -vlLrtuqeclue noHnnrun: cr'IoxlJble eQupn, peaKUuq 3T€pI4QI4KaWV'

_: , 
_ - - _-,,. - .: -1.-._.:l { t-r\tbl-1eH11e xllpoB), xt{pbl, cl4g'fe'tHr{ecKlle MOIOUIj4e cpe/IcTBa'

- --::.- -:-. -.----'--;t1i.:. ,alblefll.locIlHprbI, $pyKTo3a, MoHOCaXapuA' orlgfocaxapr'IAbl'

- r-:-,-:1.:-" -:tr:tt-r3t. ilo-ll1caxapH.l, KpaxMaJr, fJIHKOfeH, peaKuuq IOJII4KOHA9HCAUIdVL

,,::=-tl.::--:--*i :::"--;lt Ha F.pax\Ia-l' ueJIJItOJIO3a, aueTI',InUeJIJIIOJIO3a' Knaccl4ol4KauHg

:.- -- - :': :- :=:-' -;it l:3lllollKa[HH
fJ-r;Hc'gUJ uc 6eutecntBu It .vumepuuflbl: crToXHbIe e$uprt, )KlIpbI' TpI4cTeapI4H'

-::1--..,r-- tl,:,:t;\1ITIIH. \Iapfapl4H, MbJ'Io, CMC, rJltoKo3a, Spyrro:a' caxapo3a,

-'-l :'- t,l -:-i " - ;- -- - ra- - tr3a. I IC I\\ C CTBeHHbIg BOIIOKHa

\ \leTb:
Htttbr6(g1b C.-lO/hHble IOHpI'I, XI4pbI, yfneBOAI)I nO MeXAyHapOAFIOfi 11OVegX'la-

--':'
Onpede-lnmb tlo cocTaBy I,I cTpoeHI'In [pI{HaAJIeXHocTb K oilpeAeneHHoMy KJIac-

;'.
-\upuMneputo6utlb cBoficTBa cJrolKHF,IX A$UpOn, xupoB, yfneBoAoB, vx nony-

1=-.:3 1l nPIl\leHeHIle
L(t{rrtttS-l.flrrrb vpaBH eHl4fl, peaKuqfr, [olITBepxAaIouIHe cBofrcTBa cJIoxHbIX eQu-

: -- ) ;: \ t-leBo-loB
r:r6bscHqrb 3aBlrcH\4ocrb cBoficrB BeuIecrB or cocraBa rI crpoeHu.fl,

-t t I p u Nn e p tt J o 6 o nr b 6aoJlorz'{ec Kylo ponb }KI{pOB' fJItOKO3bI

.rt(t.7KrArglb npaBp'-Ia 6e3onacHoro oSpauteHtLfl cO cpeAcTBaMI4 6bIToBOiIX17.MTI17'

bbttl0.7Hurrrb \rI\ftlqecKHfi 3KCnepHMeHT IIO I43yLIeHI4lO CBOfiCTB 14 pacl]o3HaBa-

:-,,:--- ---tr.:.::bt\ tsllpoe, yfJreBoAoB c co6JuoAeHI'IeM npaBHJI TeXHIIKA SeSOnaC-

.-- - , - t..

nFtt-i6t-lLlunlb u-3\tocrotreJrbHblfr rIoI4cK xI4MI{qecKofi uHQopMaUI4t'I c ucIIoJIb3oBa-

,::,.: :=l--;i.lHbI\ I{CTOr'IHI4KOB (UayUHO-nO[yIqpHblX 143[AHI4fi, tCOUnlrcTepHbIX

j . , -,--'-\. pec\ pcoB HHTepHera); I4cfroJTb3oBarb KoMnbrorepHL'Ie rexHo-[olkrr4

- i *- 1:-.,5oixn Il rrepeAaL{I4 xl4Ml4qecKofr HFISopMaUiltl 14 ee IIpeAc'raBJIeFIHt B

: t r---.::-: --),\ OOp\la\
u.n(1-7bt06untb tlplto6pemeHHde 3HAHUt U y.MeHuu 6 npaKmuqecKou oen-

-': :: . -ii.:t' l/ nOBCgAHeBHOfr XI43HH

Te.r e rr. \ Iorco] e p?iia ru ne opra HHqecKI4e coeAI'I HeHIrfl . flor lrMept I.
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B p*tlJbTare ll3\'qeHIIfl TellbI vqeHHK Jorur(eH

lf{3Tb I|(rHIl\taTb:
r;1.,r:r;ulrrllgvlLrtuqecKuenoHflmun:a3orcoAepxa[Il4ecoeAl4HeHkrfl''a}/]1.H6I'aMI4I{O-
-:_,-__-;-:--_.:.-;1H. a\ruHoxncJora,6unolxpusIfi uoH, rrerlTuAHat fpyrttta,5erKla, fIorIH-

-:-1,:-. ..-;:-';1:1. fll-lpo-rg3 6e.nxoe, AeHarypall1at', uBerHble peaKlg;a:a HA 6elru' MoHO-

' ::' _-.'-...]'13:. cTp\KT\.pHoe 3BeHo, cTe[eHb [IonlrMepu3al\14'1, 0I{HTeTI4I{CKI,Ie I4 HcKyc-

:-:-€rr--:: :,,-.-oKHa. Tep\IoI-rIacTur{HbIe, TepMopeaKTHBHbIe' cTepeopefyntpHble [o']II4-

' : ] :, :.:::- i1' no.lH}{epH 3a]]11v1 |4 |IOJIHKOHA e:HcaIJI4]1r, AeHaTypauHfl

, - :-- - -:,- -:.:.-;rr3if lt,5ttr peroeag peaKIII4H', c'fpyK'rypa 6enrcoe

l r+tlu:
-j'-fiJ(-rnmb:-ior\\1\--Ibla\IhHOB'aMI4HOKt{cJIoll,[OI[{[e[TI'IAOB'lIOJIHMepoB
.:J- h{Jt?th.' r:,i:1ei-Iullle a\'Ip{HbI 14 aMI4HOKI',ICJIOTbI' [oInfIenTnAbI IIO MexAyHapoA-

- - -: : ::--:itri: HO\IeHK'laTYPe

;ni.-tt_-,tfnh :,1--,iL{ile B ocIloBHbIX cBoilcrBax aMI4HoB, 6eJIKoB, rIoJII4MepoB I4 Kay-

-- ' a i ','--,::,al':''-'- -;l t-rT \I1\lI49eCKOf'O CTpOeHI4t

;na/-\-fr/?rh l.:..--..:il.{ecx}'ro ponb 5e:rKOe ta LIX [peBpaUIeHI4fr B OpfaHH3Me

_r/lsr.ifrrJF uJLtltilnb: CBOiiCTBa aMI4HOB, aMHHOKIICIOT, 6eIKOB, IIOJII4MepOB I{ Kay-

--- , - l, . - -.-' :=-;:e 11 [Pl1\'IeHeHI4e

i-,.e,^i:.i..f.,?rh -..;:t.i;:{ecr\lri.i aXCndpIrMeHT 
-lIO 

paC[O3HaBaHI{rO 6eIXOe, IOJII'IMepOB'

i- -. ' - - ::'1-,:- -3^'.li3\l npaBHn rexHHKr{ oegonacgocrH

q:..;,..^'':blrn | : .1.11'J - t1f Te.-IbHbIfi rtOtaCK XtiMI4qeCKOil taHSOpMaL\l4l4 C I4CnOJlb3OBaHI4eM

:: -- - -:r i ::------:-1.::.ta3 lHa\rqHo-[olynf,pHbrxv3ItAHVil' rolrnsrorepHblx 6a3

-,.--:,:a-.::--llllrepHera);ncno,Tr3oBaTbKOMtIbIOTepHbIeTexHoJiofI4vI/tnfl',oS-

:::,: - a:: -:,i-,: tri:\trlgecKoir nHsOp]|ila]!j/'u 14 ee [peAcTaBJIeHUflBpa3nvIr-IHbIX

-*

irr{"'-.s-t":.l.JNlttt::::rrt5peTeHHble3]HA]Hllfl',14yMeHHtB[paKTI'IqecKOftAetTeiIbHocTI4
-, :.-: -- : : - :': 

-n-':l:--;i

1. Co-repxaHlle reM (pa:raelon) yue6uoro rpeAMera

l0 r.nacc

u

yrE
CJ:

Hr:g:r-
{k

;il -c-
-.:ll I
-a!

OcHoeHste H3YqaeMr'Ie Botl Poct'l

x14M1414. opraHuue-

i)mcnepllueHTaJrI'-
Haq qacTb.

PacqErssle 3aAaqn'

- r...:<-
-Irc-

i.dX€

flperrrer oPfaHHqecKoil

CKIIC BCIIICCTBA.

Cogepxaune Yue6Horo rPeAMera

JIa6opaloPHbIe
OIIbITI'I:
1, KaqecreeHHoeTeourq xI4NIHqecKofo c fAHHqCCKUX



ocHoBbl
opfa-
HHIIE-

cKofi
XHMIIII

COCAI{HEHUII

A.M. Eyr:repoBa. I'I:oveprar' 3Ha'{eF{He reo-

pvkr xI4M14LIecKoro crpoeHl'rt. 3:rerrpoHuoe

crpoeHl{e aroMa yrnepoAa. Ilpupoaa xuMnqe-

cKllx cBt3efi n opraHI'IqecKHX coeAHHeHHflx'

K:raccu r| urcaul4t opraHI4rlecKI{x coeAu H esufi '

onpeAeneH14e yfne-
poAa, BoAopoAa H

xnopa B opfa-
HI4I{ECKT4X BEU]ECT-

BAX.

[emoucrpaqurr:
o3HaKoMJIeHue c o6-
pa3qaMI4 OpfaHI'Iqe'

CKI,IX BCIIICCTB H MA-

Tepr4anoB; MOAenlI

MOneKyn opfaHHqe-
CKI4X BCUICCTB.

Yr,renoaopoasl (12 uacon)

flpe-
AeJrb-
HIrIe

yfJreBo-

AopoAbI

Alraurt (npe4enrHlte yrneBoAopo.Abl' Trapa-

SzHsr, HacbIIreHHbIe yfneBoAopoasr)' O6uras

$ oprr,ry:ra I4 f oM oJlo rI4'{ecxn ii pqr arrKarl oB'

CrpoeHue a,TKaHoB. I'I:ovepnr I{ HoMeHKnary-

pa, rlra:ravecrcfie ceoficrBa, HaxolrneHIre B npl4-

poAe. Xuntuqecrue ceoficrea a,rlKaHoB. Ilpaeu-

:ro 3afi qeea. f a,roreHnpol43BoAHble aJIKaHoB'

llo:ryueHlte I4 rtpI4MeHeHpIe a,'IKaHoe. floHsrrle

O UPIKJIOA,TKAHAX.

pqA anKeHoe. CrpoeHue aJIKeHoB. tr4:ouepzx,

HoMeHKJIarypa, $u:lrqecKl'Ie csofi crsa anKe-

noe. [oHqrl4e o [pocrpaHcrseHHofi I43oMe-

puu. Xut,tusecKl{e cnofi crna, noryqeHl4e 14

nplzMeHeHI4e aJIKeHoB. flpaeu:ro Maproeultxo-
Ba.

AlxaAueusr. K:raccudl rrKap:afl . CrpoeHlte a,r-

Ka.II,HeHoB c coupfl)KeHHtIMH ceg:qx4la. BaN-

u efi urlte aJIKaAkI eHbt. C eofi crsa arTKaAIr eH oB.

flprapoaH r tfr v cuur erllqecxtl ii KayqyK. llo:ry-
r{eHue 6yralraeHa.
Alxlr srt. 06 uas rlo pvy:ra H f oMoJrorl'I'{ecxu fi

pqA anKaHoe. CrpoeHrae ar'IKI'IHoB. I4:on'reprz r,
HoMeH KJIaryp a, ceoft crB a aJTKHHoe. llo.:rv'{enue
p{ ilpl4MeHeHI4e aJIKI4HOB.

JIa6oparopHbIe
0IIrrITbI:
2. tr4sroroereHue
no.qelefi MoneKYn

yfneBoAopoAoB I'I

ranofeHrTpoI43BOA-
HbIX

flenroncrpaqttH:
OTHOIUEHI4C A,TKAHOB

K BOAe, Kr{cJIOTaM,

uleJroqaM, pacrBopy
nepMaHfaHara Id.aJII|lfl

z 6portHofi no4e.

PaC.rgrHsre 3aAaqn:
peueHl4e :laAar{ Ha

BETBoA rloprvryl lo
MaccoBbIM AOnqM

3neMeHTOB lI npo-

.4yKraM cfopaH14s

BeruecTB.

i

1l

i
I

l

I
I
j

I

I

I

Henpe-
AeJrb-
H[,le

yfJreBo-

AopoAbI

4

[euoHcrpaqItH:
rroJlyqeH14e 3TIrJIe-

Ha: pcaKul4I4 lrHre-
Ha c pacrBopoM

rrepMaHfaHura KarrIfl
u 6ponrHofi eolofi;
fopeHtle 3THJIeHa.

pa3noxeHze Kayr{yKa

npn HafpeBaHW n
HCnbrTaHHe nponyK-

roB paliloxeHus.
nonyqeHue auerl4-
neHa B:ra6oparoplttl
rcap6uAHsw cnoco-
6otr. PeaxUr4H aue-

Tr,rJreHa c pacTBopoM

KMnO+ ra 6Polruofi



BoAoii.fopeHue
AUCTHJICHA.

flpaKruqecraq Pa-
6ora J\! I

Apoma-
{- THqe-

CKI{E

YTJIEBO-

.IopoAbI

4

Apen;r. Ees:o:r KaK npeAcraBlTTeJrb apeHoB'

CrpoeHrae MoneKyJlbl 6es:o.ra' fovolorz 6eu-

:ola. To:ryoJl, KclIJIoiI. @ugtz-{ecrfle ceofrcr-

ea 6eHsoJTa pI efo I'oMoJIoroB. Cnoco6r'r nony-
r{eHplq 6eHsoJTa tl efo roMo.lrofoB. XuNru'{ecxHe

cBoft crBa 6eHsora. Oco6eHuocrl4 xI4MI'{qecKI4x

csoficre foMoJrofoB 6esro:ra Ha [pl{Mepe ro-
nyona. llpuveueuue apeHoB. fenerlrqecnaq

cBq3b apoMarIIqecKHX yfneBoAOpOAOB C Apy-

rr,rMl4 KJraccaMI4 yl JleBoAoporoB. O6o6uerrue u

cucreMarl43aun s suauui4.

fiennoucrpaqur:
6es:o:r KaK pacrBo-

pI4TeJIb, fopeHI'Ie

6eHsona. Orsoure-
Hue 6es:ola x
6poltuoft BoAe Ir

pacrBopy KMnO+.

K.P.
J\bl

IIpu-
poAHble

5. ucrotl-
HI{KIt

yf,'IeBo-

lopo_
AOB

t

2

flpupoaHrtfi H nonyrHr'tit HeSuHoft ra3, ux

cocraB I,I HcIroiIb3oBaHHe. He$rl. Cocrae u

nepepa6orra Herlrrz. Kauessr,tft yronb. llepe-
pa6orra KaMeHHoro Yrnfl '

JIa6oparopHbIe
OIIbITLI:
3. OsHaxoN{JIeHI,Ie c

o6pa:ualtu nPo-

AyKroB HecfrenePe-
pa6orrcu.
Pacq€rsste 3aAaqI'I

perxeHue 3aAaq Ha

oIlpeneneHne Macco

soir uru o6r,eunoft

AOJTI4 BbIXOAa npo-

Ayr(Ta peaKuHH Or

Teoperfir{ecKpI BO3-

MO)KHOfO.

Kuc"ropolcoAepxaurl e o pFaHlrqecKrre BelrrecrB (14 vacon)

4 C nrptut. K:raccu $u rcalrl4 s cn rproe' flpele:rs-
Hble oAHoaroMHble cnl4prbl' 06ruas rlopttlyla'

lo N{ororu'Iec xra fi pra. Crpoe H I4e IlpeAe'q bH bIX

oAHoaroMHbIX cilllproe' I4:lon'repvs lI HoMeHK-

narypa. BolopolHaq cBs:lb. @u:aolornqecKoe

Aeirc'reze cill4proB Ha opraHli3M r{eroBeKa'

Ceoficrea npeAenbHblx oAHoaroMHbIX cnnp-

ToB Ha npr{Mepe MeraHoJIa pI 3TaHoJIa. lloly-
qeHr4e cnl4proB I4 I4x IIpI4MeHeHI4e. Msoro-
aroMHble cnl4prbl. 3rpr.neHuuKoJrb' f:ll'IuepuH'

Ceoficrua, npHMeHeHue.

@euoll,t. Crpoenue, ceoficrea 14 ilpuMeHeHlre

$eHo:ra. B:aultsoe BrnqHI4e aroMoB B Mone-

Kyne Ha nplrMepe MoneKynlr rleHona. flonqrue
Kpe3onoB.

JIa6oparopHbIe
OI|bITf,I:
4. Orrzc:resae 3ra-
HOna oKcHnoM MeAI4

(2)
5. B:aHMo.qeficrBl4e

fnr{uepHHa c fl{Apo-
KcHAoM MeAI4 (2)

f,euoucrpaqur:
pacTBopeHl4e MeTa-

HOJIA H 3TAHOIIA B

BOAe, pacrBopeHl4e

fnHueplrHa B BOAe,

esauNaoAeficrBI{e

SeHona c 6portuofi
BoAofi H pacrBopoM

fHApoKc14AA HaTpLrfl.

flonqrlIe o Kpe3o-

JIAX.

b. Cunp-
TbI I,I

QeHo-
JIbI

A,rbAe- ArsAeruAsr. CrpoeHtte anb49l44l9 JIa6oparopHr,Ie



fItAbI,
KETOHbI

r Kap-
6oHo-
BbIE

KIICJIO-

TbI

4
I4:olrepux r.r HoMeHKJT arypa anbnefunoB.
Ceofi crea a,rlAef HAon. llo:ryueupre 14 rrpprMeHe-
HHe aJ'rr,AefHAoB. flonqrve KeroHoB Ha rrpHMe-
pe aueToHa.
Kap6oHoesre Kr4cJrorbr. CrpoeHze xap6ox-
culr,sofi rpynnbr. K,racca$rzxaqul xap6oHo-
Bbrx Kr4cJror. OAHoocuoBHbre npeAenbHbre Kap-
6oHoesre Kuc.lrorbr. tr4:oveput rr HoMeHK-
narypa, @a:uqecxue ceoftcrsa xap6oHoetx
KprcJror. flonyveuue rap6ouonsrx Kr,rcJror.

llossrue o Bbrc[rux, HenpeAenbHbrx 14 apoMa-
Tur{ecKVX xap6ouoerx KHcJIorax. Xlrnruqe-
crrae ceoftcrea rap6oHoBbrx KHcJror. llpnlre-
HeHHe Kap6oHoBbrx Kr4cJror.

OIIbITIrI:
6. Oxucnenve aJrb-

nefHnoB fHnpoKcH-

aorv nreara (2)

{enroHcrpautrta:
oKHCJTeHHe anbAe-
|HAOB AMMHAqHbIM

pacrBopoM oKcrr,qa

cepe6pa, ceoficrea
xap6onoeux KprcJror

Ha npHMepe yKcyc-
nofi xttc:totsl.
llparrnvecrar pa6o-
raNb2

C,rox-
HbIE

aQuprr.

Xupsr.
Yr,re-
BO^rIbl.

t.

't

5

C:roxnue eSnprr.CrpoeHvre H ceoftcrea
crrox(Hbrx :rfnpoe, HX npaMeHeHrze. Xupbr KaK

cJlo)KHbre o$upr,r, HX crpoeHr.re, cnoficrea z
rrpvl MeHeHr4e.

Mrr:ro. flossrpre o CMC. Klaccusnxaulrx
Mororur4x cpeAcrB Ha Mbrna u CMC. lloHsuae
Mbrna. Ero nocrouHcrBa 14 HeAocrarxz. floHq-
Tpre o cr,rHTeTr4r{ecKHX MOTOTUHX CpeACTBaX.

[ocronHcrBa rT HeAocrarKn CMC. flpanana
6e:onacuoro o6parueHnr co cpelcrBaMu 6s-
roeoft xLrMr4kr,

floHqrue yrneBoroB. Klaccz$urauzs yrne-
BoAoB. |:rroxo:ra. Crpoenue rro;rexy:tr. tr4:lo-

Mepns. Ou:u.{ecxpre ceoficrga u HaxoxneHrie B

npupoAe. Xutruqecrae csoficrea rJTloKo3br.
llpuveueHlre. Caxapo3a. HaxoinAeHpre B npr4 -
poAe. CrpoeHve MoneKynbr. Caoficrea, nony-
qeHpre H npprMeHeHHe caxapo3br.
Kpaxrra,r, efo crpoeHze, ceoftcrBa, u rrpnMe-
HeHHe. L{e,rnro,rosa, ee crpoeHVe u ceoficrea.
flpuveHeHne uennrcrno3rr. AuerarHoe BoJToK-

HO.

"lIa6oparopHr,re
OTII'ITbI:
7. OrsoueHHe )r(H-

poB K BOte r4 opfa-
HHr{ecKuM pacTBO-

p14TentrM

8. B:aprrvroleficrspre
)r(HpoB c pacrBopoM
rrepMaHfaHaTa Ka-

TIUfl.

9. Cpaeneuue
ceoficre MbrJra rr

CUHTCTHI{CCKI4X

MOrOUprx cpeAcTB.

1 0. B:al.inro.{efi crepre
fJrloKo3br c fHA-
poKcHAoM Me.{n(ll).
1 L B:anvonefrcraue
KpaxMana c fio.qonr.

12. B:auvoAeftcrBr4e
caxapo:lbr c fnApo-
KCAAOM KanbUplf
I 3. O:naxoMrreHrre c

o6pa:uan,rn rpilpon-
H6rx a HcKyccTBeH-
HbIX I.I CI,IHTCTHI{C-

CKI4X BONOKOH.

Pac.rdrnue 3aAaqu:
perleHr{e 3a.qar{ rlo
xHMr4LrecKHM ypaB-
HeHHqM rrpu ycno-
BI4H, r{TO OAHO H3

peafHpylorqHx Be-

IIICCTB NAHO B II3-
6rrrxe.

K.P.
J\t2

A:orcoaep)fi a une opra Hr.rqecKu e coeAHHeHu q. flo,rutrepsl. (4 vaca)



A:or-
coaep-
r,fiarrlne
opra-
HI{qe-
cKne

coeALr-

HeHI.tq.

flo.nlr-
Mepbr.

IloHqrr.re aMr{HoB. AnrlrHorpynna. Klaccurfz-
Kaur.rq aMHHoB. ClrpoeHue u ceoficrea aMHHoB

ilpeAenbHofo pqAa. AunluH KaK npeAcraBr4-
Tenb apoMarur{ecKux aMr{HoB. B:al.ntroe
Brrr4sHue aToMoB B MoneKyne Ha npl,IMepe Mo-

neKynbr aHr4Irr4ra. Ceoftcrsa aHHlHHa H ero
npr.{MeHeHr{e.

AnuHoxl.tcJrorF,r. HX crpoeHr4e. H3oMepuq r4

HoMeHKirarypa, cBofi crBa.
Be:rxz 

- npHpoAHEre norr.rMeprr. Cocrae a
crpoeHne 6erxoe. Ceoftcrea 6e:rxoe. llpeepa-
ureupre 6emoe B opraHn3Me. Vcnexu B rT3yr{e-

Hprv v cHHTe3e 6erxoe.
llonqrue o BbrcoKoMoneKynspHbrx coeArrHe-

Hptflx) 3aBI4cI{MocrE, ITX ceoficre or crpoeHl4q,
OcHoeHrre MeroAbr cHHTe3a lo:urvepoe. llo-
JrHMepbr, nonyqaeMbre B peaKuuqx IIonHMepu-
3ar\vv H IIo JrI4 KoHneHcaIrpI H. C nHrerz.tecxpte
BOJIOKHA,

Jla6oparopHbre
OTIbITbI:
14. I]eerHsre peaK-

r\r4r4 Ha 6e:rxu.

3.TeuarHqecKoe rrJraHHpoBaHr{e
I

0 rracc rrac B Heae,rK). Bcefo 34 qaca

-Vs Teva pa:4e:ra Kor-eo
qacoB

B ron qucle

Vpoxrz flpaxr.
Pa6ortt

JIa6.
OIIbITbI

KoHrp.
pa6orbl

Teopemuecrcae ocHoBbr oprirHu-
qecxofixar.raa

J
t
J 1

2 flpene,'lsH rre yrneBo,qoponbl 2 2 I
J Henpe4e:u,HEre yfneBoAopo-

.{bI

AT 4 I

4 ApolraruuecKlre yrneBoAo-

DONT,I

4 4

5 flpupoaHrre ucroqH14Kr4 yr-
neBoAopoAoB

2 2

6 Cnuprrr v $eHo:rur 4 4 2

7 AlsAeruArr, KeroHbr rr Kap-
6oHoerle K14crrorEr

4 4

8 C:roxHrre :Qnpsr. Xnprr.
Yr:reeonrr.

6 6 6 I

u A:orcoAepxaurr4 e opraHxqe-
cKr4e coeAzHeHHs. llo,ruue-
pbI.

4 4 1

PesepeHoe BpeMt

Bcero .AJ+ 34 2 13 2

flporpannoft npegycnrorpeHbr: 2 npaxruuecrne pa6orsr, l3 :ra6oparopHbrx orrbrroB, 2 xoHrpo,rs-
Hrre oa6orrr.

Ka,r eHg a pH o-TeM arrf rrecKo e [!'raHil p oBa H H€

l0 r<,racc (l vac)

15



.\e

nl
II

fiara npone4e-
Hllg. Tenra ypoma flpunre-

qAHHgfI"'IaH (Daxr

T
Pa:ae,r l.

rrecxue ocHoBbr opraHuqecrofi xuuuu (3 uaca
Tema 1. Teonerr.rqecKue ocHoBbI oDraH[qecrcofr xlrn'ruu (3 qaca)

t. 0 {09 Ifepouvnult uncmpyKmoJrc. (Boodnottt uHcmpyKmailc c Ka-

)KnbrM BHoBb npu6smurHlt yuarqlrrrcr).
flpe4nrer opraHHr{ecroii xnnrnu. Oprauu.recKLre BeulecrBa.

Teopur xHMrlqecKofo crpoeHHs opraHHr{ecKI,IX coeAHseHt'tfi

A.M. Eyr:repoBa. Vlzovepux. 3Haqesue reopHLI xrIMur{ecKoro

cTpoeHHs.

Ienroucrpaur{rr :_o3HaxoMreHI4e c o6pa:ualrH opfaHfiqecKux
BeilIecrB 14 MarepHanoB; MoAenI4 MoneKyn opfaHl,IqecKl4x Be-

UIECTB. /t
2.

le og
3nexrpoHiroe crpoeHrle aroMa yrnepoAa. llpapoaa xI4MI4qe-

cKI,IX cBq3efi e opraHurlecKnx coe.qrIHeHI,I rx,
J

/q 09
K:raccutf rarauprq opraHuqecKr{x coeAltHennfi .

"lla 6 o paro p H r,rfi o nr,rrJ\! I : T e xy u4 u it u H c mpy Kmaut, Kaqe -

crBeHHoe oilpeAeneHHe yfnepoAa, Bo.qopoAa H xnopa B opfa-
HuqecKlrx BeuecTFax.

,.//z
Pazaet 2.

Yr,reeoAop oas (12 qacoB

Teua 2. flpe.qe,'rsHbre yr,rleBoAopoAbl ( 2 qaca)

-+.

At B9

A:rxaur,t. O6uraq $opvy,ra H roMo:lot'uqecKaii pfl.{ a-rlKaHoB.

CrpoeHze aJrKaHoB. tr4':olrepnl, HoMeHKrarypa, Su:uvecKue
ceoficrea, Haxo)KAeHr4e B npl,IpoAe. XulrvqecKue ceoiicrea
aJTKaHoB. I_a,loreHnpo143BoAHble aJIKaHoB.

flenroHcrpauulr: -orHoueHple alTKaHoB K BoAe, KHcJroraM,

uIeJTor{aM, pacrBopy [epMaHraH ar a KaJrr4 s u 6pol,t H ofi eo4e.

JIa 6 oparo pHstfi orIr,IT J\ir2 : Texyrulrfi uncrpyKTalx. tr4sro -

ToBJreHr4e uoAelefi MoneKyn yrneBoAopoAoB H fanoreHnpo-
I{3BONHbIX

.4/7
5.

o.l /0

llo:ryueulle u [pr.TMeHeHI4e aJIKaHoe. lloHqrue o ITI4KJ]oaJIKa-

Hax. PeureH4e 1,anaLt Ha BErBolI rlopvy:r rro MaccoBbrM norqM
3JTeMeHTOB H ilpOAyKraM CrOpaHHq BeIrlecTB /r

Tem a 3. Hen peae!'Ir, H ble yr'!'IeBor'Io 4 qaca

6.

/0 '10

A,rxeHrr. O6uras rlopnryla 14 roMo,rofuqecrcnfi psA anKeHoB.

Crpoen r.re a,uKeHoB. IrI:lonrepur, HoMeHKJrar y pa, $usutlecKl4e
ceoilcrea arKeHoB. flossrne o DpocrpaHcreeHHofi Iz3oMe-

puu. XuwuqecKl4e csoficrea, froJ'IyrleHI4e tz rpHMeHeHHe a,rl-

KeHoB. flpaeu;ro MapxoeHuxoea.

{enroHcrparrnrr: nonyr{eH14e 3r'r4,rler{a; peaxuur4 SrHreHa c

pacrBopoM rrepMaHraHara KaJrr4fl. n 6ponruoft BoAofi; ropeHHe

3T14JIEHA.
y'6

7

/y /il
flpaxrnvecrar pa6ora Nr
Hr4e efo ceoficrB)

I < flo.nyueHHe frnr'reHaA v3yee-
/v

8.

A+'10

A:rxaAr.resr,r. Krraccn$r.{KauHs. Crpoeuue arrKarpreHoB c co-
npsxeHHbrMH c Bs:lsMH. Baxuefi urr4 e a-ltKanL{eHbI.

Ceofrcrea a-[KanueHoe. flpupoarrsrfi tt c14Hrerl,Irlecrnfi ray-
qvrc. [IolvqeHue 6vraaueHa.

/z



fleuoHcrpaul{fl: pa3noxeHl.Ie KayrryKa npu HafpeBaHlal"l 14

r4crrBITaHI.Ie [pOAyKTOB pa3lox(eHuq.

il11

Alxunrt. O6rqaq rlopuyna pI foMolorll'{ecxufi pqA ar'IKHHoB'

Crpoeuue a,rIKI{HoB. tr4roltepnr. HoMeHKJlarypa, ceoficrBa aJr-

Kr,rFroB. fio:ryueHue I,I npHMeHeHHe aJIKIIHoB.

f[euoHcrpaIrHq: nonyqeHHe auerl4neHa n na6opalopl'Tu Kap-

6r.lAssnt cnoco6ott. Peaxqzu aueruneHa c pacrBopoM

KMnOa fi 6poNrHofi eoloft. fopeHue auerurena.
/l"/

Tema 4' .z\pgMaru'Iecrctre yr,'Ieeoaopolrt (4 qat

:0.

lu //

ApeHrt. 5es:ol KaK npe.qcraBurerE, apeHoB. CrpoeHze uo-

neKyJIr,I 6eu:ola. folro,rorn 6eH:o,ra' To,ryo,r, xcu:ro'r' Ou-

3aqecKr.Ie ceoficrea 6es:o:ra LI ero roMoJroroB' Cnoco6lt no-

JTyr{eHHt 6eg:o:ra H efo roMonofoB.
,//7

.1.

j,L//

XrzuuqecxHe ceoficrea 6eH:ola. oco6eunocru xllMuqecKrlx

ceoficre roMo:lofoB 6eHsoJra Ha npprMepe ronyona' llpran're-

HeHI{e.apeHoB.

fleuoHcrpauuu : 6eH:ol KaK pacrBopl4reJlb' ropeHl4e oeH-

sora. OruoureHl{e 6eH:ola r 6pon'mroft BoAe u pacrBopy

KMnO+.
/z

l')

J,f //

leseruqecKas cBq3b apoMarl4r{ecKl4x yfneBoAopoAoB c Apy-

f HMH K.rraccaM r4r yf Jr eBo,qopo.[oB. 06o6 rueF{}re 14 cUCTeM aTI43A-

rJVs -Ji3g!4:_
Kou'r"po:rsH ax pa6oraJ\c1 no reMaM: <TeopertluecKne ocHo-

Bbr opraHu-{ecxofi xHMIII4. ilpe,lenbHble yrneBoAopoAbl' He-

npeAenb Hbre yfneBoAopoAbl, apoMarHLIecKI4e yrneBoAopoAbr

,ror* ratou*t""tt-u.ttano4qpoaon (2 qaca

l.
1-r.

0f #,

.//7

l+.

0q, 04

#-rt

flprapoaHtrft u nonyrHrrfi He$TqHofi ra:, HX COCTaB H I4CIIOJIb-

3oBaHr4e. Katteusttii yronb. llepepa6orKa KaMeHHoro yrrtq'

Peurenue 3aAa'r Ha oilpe.4eneHl{e Maccoeofi I4rIa o6:selrHofi

.4oJIpIBbIXoAaIIpoAyKTapeaKIII4'IoTTeopeTI,IqecKI4Bo3Mo)K-

!olo
HeSm. Cocrae r.r nepepa6orxa Hecprn.

Jla6oparopnsrfi orIbIT Nt3 : T e xy ulu ir un cmpy Kmfi ilc'

O:saxou:reHl,Ie c o6pa:uavu nporyKroB He0renepepa6orKn

/,

15. /e 04
t9./f,

/,

Pa3Ae,'I 3. flpo lrr n oA H bI e yr!'I eB oAo poAo B'

Knclo rroAcoAepxauru e oPraH
Tenra 6. Cnlt LI o,rsl (4 qaca

16.

4 l, /J"

Cnuprsr. K:raccucfrarcaul4lt cnHproe. I lpe4e,rbHble oAHoaroM

Hbre cnuprsr. O6uas clropvy;ra. foivoitoruqecrcufr prg.

Crpoenae npe.qenbHblx oAHoaroMHbIX cnl4proB' I4:lotr'tepul

HoMeHKJrarypa. BoaopoAI'Iat cBt3b. @z:no:roruqecKoe Aeli-

CTBHC CilHDTOB HA OP|AI"IH'JM qCJTOBCKA'

V

ta

l-tt.

4? 4;

Ceoficlea rrpe.{e,tbHbIX o,r,F{oaroM}ILIX cnHproB Ha ilpuMepe

MeraHoJIa LI 3raHorta. fiolyueuue cilI{proB 14 HX IIpHMeHeHI4e

flenroncrpaunq: pacrBopeHl're MeraHoJIa H 3TaHoJTa'B Bo,qe.

,lla6 o p aro pn srfi o rIbIT Nt4 z T exy u4 u fi u n c mpy Kma)rc.

Oxuc:reHue 3TaHola oKcr{.uoM MeAI4 (2)

//-

18.

AL II,

Msoro aroltHble clruprst. 3ru:renrtll{Koirl,, rnl{uepaH. Ceofi -

crBa. IIpI4MeHeHhe. Qazuz t'u'u Aa'fa'L
{euoncrpau4ry paclqoiqrygI I-ILII9p49 r igAe._
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JIa6oparopHrrfi
B:aprnroleftcrBHe

orrbrr Nt 5. Texy u4uir uncmpy Kmailc.
rnuqeprrHa c fr4ApoKcrrnowr wenu (2

Oeuoir. CrpoeHue, ceoficrea 14 rrpnMeHeur,re tpeno,ra. B:aulr-
Hoe Brr4qHpre aroMoB B MoneKyne Ha npuMepe tro:rery,rsl Se-
HOIA.

fien'roHcrpaurrfl: esauxaoneficrBre $eHona c 6ponnofi so.qoft
Kc[na Harovfl, lloHgrpre o Koe3onax.

AlsAernAsr. CrpoeHrae anb,qerzAuofi rpylntr. tr4:olrepul rz

HoMeHKJ'rarypa anE.qefHAoB. Ceoftcrea anbrefHnoe. fiolyve-
Hue u ilpr,rMeHeHr.re arTF,Aerr,rAoe. fIoHr{rHe KeroHoB Ha rtpr4-
Mepe arleToHa.

f{em o H crpa uil q : o Kr.rcJreH He a,'rbnen4Ao B aMMr4ar{HbrM pac -

rBopoM oKcHAa cepe6pa.

Jla6oparopnrrft orr,rr Nu6: Texyu4uu uucmpyKmoJrt.
Oxac:renne anbAernAoB frzApoKcr,rAoM MeAr{ (2)
Kap6oHoerre KrcJrorbr. CrpoeHue rap6oxcunurofi rpyrrrrbr.
K:racclrQr.rxarlur xap6oHoBbrx KrrcJror. OnHoocHoeHE re npe-
AenbHbre xap6oHonsre Kr{cJrorbr. Izlsonrepzq r,r HoMeHKr arypa.
@zsaqecxl,te ceoficrea xap6oHonux KHcJror. llolyveHae
xap6oHoerrx KrcJTor. floHqrue o Bbrcruux , Herrpe.qeJrr,HF,rx,

AT}iqCCKHX KADOOHOBbIX KHCIOTAX,

Xprrrxqecxue ceoficrea xap6oHonbrx Kr4cJlor. flpnueueHne
xap6oHoesrx Kucrrror.

fieuoucrpaqrrff: csoficrea xap6oHoeux Kprc:ror Ha rprrMepe
KCVCHOI4 KIiCIIOTbI.

II p ux m uve c xoa p ab o muNe 2. T e xy u4 u it u u c mpy K maJrc.

]&,ty1-ngSlggf gqg:g_cgoJ-bl.u4lyqe5gggigqojg1e.

Tenra 8. C,loxnue: zh-upsl. Yr,reeoaul. (6 qacoe

Crpoeur.re z ceoicrna croxHbrx :Qupoe, ux rrpuMeHeHrae.

Xupsr KaK cJroxHsre o$uprr, HX crpoeHrre, ceoficrna 14 ilpu-
MCHEHPIC

{euoncrpaqus: rroJryqeHr4e cJroxHoro s$ilpa.
Jla6oparopHr,re orbrrr,r Nb7, 8: Texyu4uit uHcmpynmailt.
-OTHOIIIeHI4e Xr4pOB K BOAe H OpfaH[r{eCKprM paCTBOpprTensM

- e3anN{oAeft crBr,re )KupoB c M neoMaHfaHaTa Ka1I49.

/, pt,

Mrrro. llonqrue o CMC. K:raccu0uxauufl Moloruux cpeAcrB
Ha MbrJra rz CMC. floHqrue MbrJra. Ero 4ocrozHcrBa 14 HeAoc-
TarKH. lloHqrae o crlHrerr,rqecKr,rx Mo]orqax cpelcreax. [oc-
roaHcrBa r,r He.[ocrarrn CMC. Upaen:ra 6e::onacsoro o6pa-
LqeFruq co cpeAcrBanrz 6brroeofi xunrr.rn.

JlaboparopHsrii orr,rr Nt9: Texyu4uu uucmpyKmailc.
CpaeneHxe ceoftcre MblJ'ra 14 crTHTerur{ecKux Mororll4x
cPe,qcre.

f[enroHcrpauHfl: KaqecrBeHHafl peaKrlus Ha Bbrcrxve npe-
J.C,I bH bIC KAPOOHOBbIC KHCJTOTbI,

Tenra 7. A.nsleruAl,r, KeroHrr lr xap6oHoBbre rcnc"rorxr(4 uaca)

floHq-r'i,re yrneBorToB. Knac cn$ r,rKauurr yf neBoAo B. f :toro:a.
Crpoenlre MoneKynbr. 14torrepux. @H:tr,r.recxue csoficrea u
Haxox(AeHr{e B rrpr4poAe. Xutruqecxue ceofi crBa rJrroKo3br,
llpnveHeHue.

srfi onurr .]\1l0: lexJIaG
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B3araN,roaeficrBue rrloKo3bl c nzApoKcHnoM MeAI{(n).

{euoHcrpaqlrr: egau\aoAeffcrBne frroKo3bl c aMMHar{HbIM

pacrBopoM oKcI4Aa cepe6pa( 1).

:7.

/601

Caxapo:a. Haxox.AeHue B rpplpoae. CrpoeHlie MoneKynbl
Caoficrna, nonyqeHue u ilpIrMeHeHI4e caxapo3EI.

Kpaxrr,ra,r, efo cTpoeHue, ceofictBa, pI ilpI4MeHeHHe.

Jla6oparopHrrii onblT J\!11 : Texyu4ufi uHcmpyKmut.
83araNaoleft crBlze KpaxMana c fi oAol,t.

Jla6oparopHrrfi orIbIT J\!12: Texyu4uil uHcmpyKmailt.
Bs aEMoreft crBI'Ie caxapo3bl c rplApoKcI4AoM Kanbuplq

t8.

J8.il3

I{el:rro:ro:a, ee clpoeHr4e 14 ceoftcrea. llpr,rn,teneHne uerrrro-
,qo3bI. Auerarnoe BoJToKHo.

Jla6oparopHrrft orlblr L\! 13: Texyaryit uHcmpyKmailc.
O:sarorr:reHl4e c o6pa:qavlt npupoAHbrx H HcKyccrBeHHbIX

Cfi HTCTHI{CCKI4X BOJIOKOH.

PeureHne 3aAaq rro xLIMI,IqecKLrM ypaBHeHI'IflM npl{ ycno-

Bprr4, r{ro orHo r,r3 pearfipyrcuux BeulecrB nq4e I Lrgqlq{g.

29

40 a4
Kourpo,rnHan pa6ora J\ir 2 ro reMe << Klrc,ropoAcoAeplxa-
ull{e rIporr3BoAHbIe yrJreBoAopoAoB))

Paue"l 4. IIpou:noAHsIe yrJreBoAopoAoB.

ArorcoAepxauu e opra HlrqecKlre coeAu HeHI{s. fIo iluuepw. (4 q ac s
Teua 9. A:orcoaep)fialrlue opraHl{qecKue coeAuHeHrff. flonuuepsr. (4
qaca)

30.

ob.a4

floHqrr{e aMI4HoB. Atrlruorpynna. Klaccu$uxaqux avu'
uoe.CrpoeHHe il ceoilcrea aMHHoB nperenbHoro psAa. Asn-
rTHH KaK npeAc'raBI4TeJIL, apoMarl4qecKHX aMIzHoB. B:raun'tgoe

BJrr4flHr4e aToMoB B MOXeKyne Ha frpl'rMepe MoneKynbT aHVIrr4-

Ha. CeoftcrBa aHI4JrHHa H ero rtpHMeHeHHe.

31,

{{.04
Atrz norv cJTorbI, I4x crpoeHlz e, I,I3oMepI'It t{ HoMeHKnarypa,

ceoucrea.
)2.

A4 04

Eelxn -- ilprlpoAHble noJlI4Mepst. CocraB I,I crpoeHfle 6erxoe.

Ceoftcrea 6emoe. llpeeparueHae 6erxoe B opraHlz3Me. Vc-
nexa B r{:lyqeHul4 H cllHre3e 6erxoe.
Jla6oparopHufi orr,IT J\! l4: Texyu4uit uwcmpyKmmrc,

I]nerHure peaKuuH Ha 6e,'rxlr.
aa
JJ.

,i(' of

fIoHsrue o BEIcoKoMoneKynqpHbIX coeAIrHeHI4qx, 3aBHcH -

Mocrb ux ceoftcre or crpoeHl4q. OcHoeHrIe MeroAbI cHHTe3a

rronuMepoB. florurrrepEl, nonyqaeMble B peaxlrl4qx ilonI4MepI4-

3arlrr4 I,I noJrHKoHneHcaIIHH. CH nreru'IecKl4e BoJroKHa.

34 /, tlt PerepeHbrfi K



, Jhvrcr KoppeKrIlpoBKI4 pa6ouefi nporpaMMbl
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