
MyunqulaJrbHoe 6roAxernoe o6uleo6pasonareJrbHoe yqpeXAeHl{e cpeAHfl r
o6qeo6pa3oBareJrbHafl Iurcola llbl ';

,/ M.A.Myparuona/

1 or 29.08.2025\

Pa6oqafl IIpoIpaMMa Kypca XIIMITI,I 10 KJIacct

rpoQnnnnblfi YPoBeHb
(3 uaca B HeAeJrro' Bcero L02 qaca)

YMK O.C. IadpueJrnHa

I.Karuun

202s-2026

"W'-tS



iloqcnnreJrbHafl 3anrrcna

pa.oqas uporpaMMa rro xrrMr{}r r0 rnacc (upoi[ran'rrfr yponenr) cocrannerra Ha op'oBe flpurrrepuoft

flporpaMMbr cpeA'ero o6qero o6pasoean""to"tu"ttennoft B coorBercrBrlnn c @fOC COO u Ha oclroBe

flpurr,repuoff uporparrlMbl uo x]IMII]I ocuoBuoro o6ulero o6pasonaufifl IIo XIIMIIII amopa O'C'

fa6puelnr^Ya,

flporparrarr,rapacctilITaHarranpo([urrrrrrrftypoBeHb|02'ftaca(3vacanrreAemo)

Ile.nu xrrMrrqecKoro o6paroBaHnff

ycBoeHrre naxnefiruux gnanr.rft o6 ocnosHbx rroHtrvrfrx vr 3aKOHtX xr(Mr{I'r; xrruu'recrcofi

CI,IMBOJIUKE;

oBJraAeHrre yMeHusMn ra6moAars xIIMlIqecKII e flIJIIe:F{VIfl', npoBoAtlTb xr',INaII'IecKI{fi

gKCIrepr{MeHT, rrBo}l3BOAtrTb pacqeTbl Ha ocHoBe *I'IMI'III.'KI'IX Qopr*ry'BeuIecTB U ypaB'e'}Ifi peaxquft;

pa3Brrrrre flo3HaBareJrbHbD( lruTepecoB vI I,IHTeJrJreKTyaJIbHbrx cnoco6gocrcfl B rlpoqecco

rrpoBeAeHur xtrMlrqecKofo gKCIIeplIMeHTa, caMocTotTeJIbHOro upuo6perenufl'sl/ialdvIft S COOTAeTCTBI'III c

Bo3HI,IKarouIuMlI lKLI3HeHHbIMlr norpe6nocrtMll;
BOCrrnTaHrre oTHOIIIeHI,I.f, K XIIMIII',I KaK K OAHOMy r4g (byn',qaMeHTZlJIbHbD( KOMIIOHeHToB

ecTecTBO3H Arrvrfl u gneMegTy o6qe.Ienoseqecroft KyJIbTypbI;

nprrMeHeHr{e noJryqeHHbIX suaHnfr n ynrennfi ALf, 6esouacEoro [c[oJIb3OBaHUS BeIqecTB lI

MaTeplrtuon u 6rrry, ceJIbCKOM XO3flficrse lI Ha IIpOU3BOACTBe' pelueHus [paKTI'IqecKLfx 3aAaq B

noscelHenHOfi xlr3Hr[, [peAyIIpexAeHI'Ifi lBnenuft' Htuloctlql{x BpeA 3AOpOBbIo rIeIoBeKa vI

oKpyxarcuefi cPe4e.

OcnosHoe coAep)ftanlre Kypca xr{Mrrr{ 10 r'nacc

npo{n;rrnrrfi yponenr (102'laca)

l.OcnosHHe noJrolrceHl,rfl Teopr* CTpOeHrrfl opraHnrrecKrrx coeAlrneunfi. XuNrfl'recroe crpoe'l'e KaK

rropflAoK COeAIrHeHr.rfl r'r B3aI'IMI{oro BJII{'HI',IJ{ aToMoB B MoneKyilax' csoftcrso aToMoB yrJlepoAa

oopasonmnaTb rrp.trMbre, pa3BeTBJIeHHbIe II3aMKI{yTbIe qeu}I' opA}IIIapHbIe }I KpaTHbIe cBt3}I' ';

fOvrOnOrr's, UeOuepnx,6y"*U"o"tulbHble {pyIIIIbI B OpraHurIeCK}Ix coeA'I'eHnntx' 3assC[I\'IOCtr

csoftcrn BerrlecrB or xlrMuqecKoro "tpo"""". 
Knaccu$urcaqllt opra'lr'ec*ux coeAr{IreHr'Ifi' ocnonnrre

rranpanneulrg.pa3Btl'f14fl'Teopllu XlIMlIrIecKoI'o crpoeHl'Ltr 
---^. ^--^^,y D ^DATF rrnelrcfzlQ

o6paronarue opAuHapnHx,,qsoftIlrx u rpoftubD( yilrepoA-yfJrepoAlrbrx cst3efi B CBere rlpeAcraBJreHtrrr

o ru6pu4usuu"" r**"poHHbD( o6naxos. klouuatil u ceo6oduo-paduxanuuutil pazparc KogQIeHrnHux

ce$eil.
2.IlpegenrHbre yrJreBOAOpOAbI (ArucanH), O6qas (foprtlyla.cocraBa' foMoJIOIUqecKtuI pa3HocTb'

xuM"qecKoe crpoeH]re. Kosaregrrrbre cBfl3rr B MoJreKyJrax, sp3-ru6pr4msarryrfl. 3nrsaroo6pa3Hoe

cTpoeHfieyrJlepoAHoftqeuu,Bo3MoxHocTbBpaIIIeHI.I'3BeHbeBBoKpyfyilIepoA.yilIepoAHbxcesgefi.
?lsorraepr.r.r yilrepoAHoro CKeJIeTa. cucrerrlatutlecSaff HoMeHKJIaTypa' Xunu'Iecrfle csoficTBa: fopeHfie'

ranor,rArrpoBaHr{e, TepM[rrecKoe pa3JIOX(eH]Ie' Aer]IApI',IpoBarlvle,oKktcJleHfie' u3oMepn3al\Ufi" Mexasugu

peaKqufi 3aMerqeEufi-. cunreg yfJIeBOAOpO4on (pearqur Bropua)' flparru'recKoe 3HaqeHI'Ie flpeAenbHblx

yrJreBoAopoAoB H ux ?a,tozeHq*rulr'r)ar' fIJnyreHI'Ie BoAopoAavHenpeAeJIbHbD( yrneBoAopoAoB I{3

rrpeAeJrbHbx. oupe4ene'r{e MoJreKyJ'rpnofi soprr,rynu rasoo6pa3Hofo yfJreBoAopoAa no efo rrJror'ocrlr

rlMaccosoft AOJre gJTeMeHTOB I'IJIII no npoAyKTttM Cr.opaHl'Iff'



3.HenpeqeJrbrrbre yrJreBoAopoAbr pflAa gTrrJreHa (Anneurr) - sp2 u sp-ru1pngttsallllfi sJIeICTpoHHbrx

o6naroe yfJrepo.4Hbrx aToMOB, O- u ?I-cBt3u. ?Isorrleput yIJIepo'4HOrO CKeJIeTa tI IIOJIO)KeHus ABOfiHOfi

cBfi3lr. Hoveuruarypa gTlIJIeHoBbx yrileBoAopoaou. feouetpu'recKat II3OMeplIt' Xurrauqecrne

cgofcrna: [p]IcoeA]rHegr{e BoAopoAa, raJloreuoB, ruIJIoreHoBoAopoAoB, BoAbr' oKIIcJIeHIre'

rroJrlrMeplr3aqfir. Mexanragu peaKqlm IIpI{coelI{HeHI{'f,' flpanulo Mapronnurona' flonyrenue

yfJIeBoAopoAoBpeaKqueftAeruApIIpoBaHufl.fIputrleueu}Ie9TI[JIeHoBbD(yrjIeBoAopoAoBB
opfaHFrecKoM ctrHTe3e. flonsrlIe o AlrerroBbx yrneBoAopoAax. Kayuyrc KaK rlpupoAnrtfi rIoJIUMep' ero-

crpoeHr,re, ,"orrr"u, "jn**"a*ras. 
AqerI,IreH - rrpeAcraB]rreJrb aJrK]rHoB - yrJIeBoAopoAoB c rpol'IHoI'I

cBs3bro B MoneKyJre. Oco6ennocrlr xlrMrrqecKr,rx csoficrs alrerlrJleua. flony'renue auerlrJleHa'

npI,IMeHeHI{e B opraHl'IqecKoM clIHTe3e'

4.ApolraruqecKrre yrJleBoAopo,Arr. SnerrpoHHoe cTpoesxe MoJIeKynbI' XUUUqecrrae csoilctsa

6engona: peaKIIlILr ru*arq"t"" (6porraupon aHvte,HI'ITpI'IpoBaHue)' upl'IcOeAuHeHI'I{ (so'qopo'q4 UOpa)'

foruonoru 6eneona, r*oMepl'B prAy roMoJrofoB. Bgar,runoe 
',lrvtg*vre 

aroMoB B MoneKyJre roJlyoJra'

flolyrenue lr [pr.rMeHe""" 6""soJra ]I ero IoMoJIOIOB. flonsrlte o tAox]IMI'IKaTax ]I UX UCIIOJIb3oBaH]I]I

" ""nurno* 
xogrficrue c co6nro.4e'[eM rpe6onanuft oxpan'[p]rpoAbr.

CpanuenuecTpoeHl,Ifl[csoficrs[peAeJlbHbx,HeIIpeAeJIbHbIxI[apoMaTuqecKuxyuIeBOAopo'4oB'
Bgamraocns3b foMOJrOrI4qecKI'IX PSAOB'

flprapo4ume lrcrorrHtrKlr yrJIeBO,4OpoAoB I'I uX nepepa6orxa. flpupoAnrtfi u uo.uyrurrft uet[txuofi r€I3bI'

lrx cocraB u ucflonb3oBzurue B HapoAHo\,r xogsftcre". H"6t", ee cocra3 u ceoftcrsa' flpoAyrtu

(lparquonuof ueperonru ne$na. Kperunr r apoMar]I3aqut ne([tenpo4yrron' oxpaua orpyxaroueft

cpeAbr upn ne(prenepepa6or*. " 
tpu"*opr"p^o"*" net[teupo4yrros' ortaHoBoe q]IcJIO 6ensmlos'

cnoco6u cHr4xeHr.rfl TOKCIII{HOCTII BbfxIIOIIHbD( ra3oB anrouo6uleft' KorcosaH]Ie KaMeHHOTOyIJI''

rrpoAyKTbr KoKCOBaHlrr. flpo6nerraa IIoJITIeHLLfl XI'IAKOTO TOIIJIIIBa I',I3 yfn'f,'

S.Cnuprrr u {euonrr. Atourroct",n"p'ou. Snertporruoe cTpoeHI,Ie ([yrrr<quorrarrrrroft {py[IIbI'

rrojrrp*ocrb cBfl3n O - H. foN,ronornqecKlrft prA rrpeAeJrbHbD( oAHoaroMHbx cwlpron' I4souepzx

yrJrepoA'oro 
"*"rra"u 

n1 [oJloyeHrar SymWbnanrnoft rpy'1''bl' Cnuprrr flepButl'ble' BTop]IqHbIe'

TpeTr{rrHbre. HouenruaTypa cnupton. BoAopoAHtut cBt3b MexAy MOJIeKynaMI'I' BJII'IJIH}Ie ee Ha

f"*""ao"a a"or"r"u rrr"pto". k"*t"""*lIe c'ofictsa: ropeHue' oKlIcJIeHlIe Ao arIbAerI'IAoB'

esauMoAeficrBr{e co ueroqgblMlr MeraJrJraMr/r, raJroreuoBoAopoAaM}I' rap6onournu}I KlIcJIoraM}r'

cueqenue gneKTpoHHOfi nnofirocTl,I CB'3LI B r|llApoKcllnruofi fpyrlfie IIOA BIJISHIIeM 3aMecT]ITenefi s

yrJroBoAopoA'oM paAlr*aJle. flpuuenen"" 
"rr"ptbu. 

.f,AonutocTb cIItIpToB' ry6urenr'oe sog'{eftcTBue

Ha opragr{3M qeJroBeKa. flonyreuue cruIpTOB }I3llpeAeilbnmr ('repes raJlorenollpouano4nrre) u

EefIpeAenbIIbD()iTneBoAopoAoB.flpotrluurnegrrrtfic}IHTe3MeTaHoJIa.
grunenruuKoJrb r{ rn}rqepl4H KaK JIpeACTaBI[TeJII{ MHOrOaToMHbx cII]IpTon' oco6enHocT]I llx

xnMLIqecKI'Ix ceoftcra, upaKTI'ItIecKoe [clroJrb3oBalrfie'

Oenorrr. Ctpoenue Qenonon, oTJII{qI{e IIo cTpoeHtIIO OT apoMaTrqeoKux cwIpToB' @ngnqecrue

csoftcrna (penonon. *"t""r.*"e cnoftctsat "ru"toAtftcrsfie 
c HarptreM' Iqerrorrbro'9fy:-Y:-^,,,

BsaulvrHoe BJrr.rsHr.re aroMoB B MojreKyJre. cnoco6H oxparrbr oKpyxiuoqefi cpe4rr or flpoMblrlrJlerrlrblx

orxoAoB, coAepxauux t[enol'
6.A.rrr.qeru4nr. crpoeHlle aJlbAerll4on, (fymufioHaJlbllat rPYnile, ee gJIeKTpOHHOe CTpOeHIle'

oco6ennoct" 4"oii"o trt csssu.fortronornqecruft p"a unuaet"Aos' Ho'vrelrK,rarypa' Xilna*recr'e

ceoftctsa: oK'rcJre'r{e, flp[coeAr,rHerr]re BoAopoA;. flolyreune anbAeruAoB oKI'IcJIeH]reM crl]rproB'

floryreuue yKcyc'oro rurbAerurAa a"4puruu"efi aqetuleHa lI KaraiIlITuqecKI'IM oKI'rcJIeHlreM gTlrJIeHa'

flpztrleneulre MypaBbllHoro u yKcycHofo aJIbAeI'UAOB'

crpoenue KeTOHOB. Horraenrnarypa. oco6enHocTll peaKIIu[ oKIICJIeHII'' flolyrenue KeToHoB

oK}IcJIeHLIeMBTop}ItIHbIxcIIlIpToB.Aqerou_naxrrefturuftnpe4craluTeJlbKeToHoB,ero[paKT}IgecKoe
}ICIIOJIb3OBAHI'IE.

T.crpoeune nap6ouoBbrx KHqilor. orerrpoHHoe crpoeuue rap6orcnnnnoft rpyrrrrbr' o6rscHeHue

noABlrlKrroct" *;;;;;oro uro*u. o*ros'octr Kllcrlor' foNronorruec*ft pra rpeAerlbHbD(

oA'ooc'oBr"o, *anor. Horrresr.u urypa.Xr,r^,r[.recKr,re csoficrsa: B3a,nMoAeficreze c HeKoropbIMlI

MeftInJraM", *"rro*u*, cnllpTt*". i4at"""tue cIlJIbr KH'JI.T rIoA BnutHI'IeM 3aMecTl*enefi n

yrneBoAop"o"J;;;;;.b6oO""ttocrrl MypaBbr'soft *cnorn' Baxneftuue upeAcraBl.rerllr



Kap6oHoBbrx Kr,rcJroT. flonyrenue KIICJIOT OKIIoJIeHIIeM aJIbAeILIAOB' cIIlIpToB, [peAeJIbIIbIX

yilreBoAopo.uoB. flpnuenenEe KLICJIOT B HapoAHOM XOggftctse. Mrilra KaK COJIII BbICIUIX rap6ouonrrx

KrIgJIor, I,Ix Moloulee Aeftctsue
Axpulonax u oJrer.rHOBaJ{ KIICJIOTbI KaK IIpeAcTasuTeJII{ He[IpeAenbnrx'rap6oHoBbD( KI4CJIOT' flon'f,Tue o

KrIcJlorax llnofi ocnoBHocrl'r.

lener6{ecK4fl cBs3b yrneBoAopoAoB , c[LIpToB, aJIbAer]IAOB U K9TOIIOS, rap6ouoBbD( KI4CJIOT'

S.Crpoenu" "rro*rr"r* 
eoupon. O6parurvrocTb peaKIII'Iu erepu(fuKalll4lt' fu4ponn: cJIoXHbx etfupon'

flpaxru'recKoe [crloJrb3oBaH]Ie' 
, ,r rcqn6n'o*r,rx K,rcJror. xr,rou B np]IpoAe, "* 

ruoftrruu.
xuprr KaK CJrOXHrre s(luprr IJILIqepIIHa U rap6ononbD( KIICJIOT. xUpu B npllpo

flpenparueulrr xtrpoB fir{ilIu B opIaHII3Me. fi,t4ponu3I',I IlIApLIpoBaIIfie x}IpoB B T'XHIIKe' [poAyKTbI

nepepaoorrll x]rpoB. fIOnSrUe O C]IHTeTLIqecKLIx MOIOIqIX CpeAcTBaX (cMC) - I4X COCTaBe' cTpoeH]Iu'

oro6lrn"ort"x c"ofi cts. 3aurura npupo,4br or 3arpt3uenm CMC'

g.Kraccui[nKallus YrJreBoAoB'
fmoroga rar eaxHefiulllft npegmaBHTeJlb MOHOCtXapIIAOB. @figltllecxue csoftctsa ]I HaxoxAeHl{e B

uplrpoAe. crpoenue.rro*o*. Xuilau.Iecrue csofictsa: B3allMoAeftctnne c nIApoKcIIAtlMI'I M9TaJIJIOB'

peaKrlr,ru oKr.rcreHur, BoccTaHOB lreilVIfl,6pOxenur. flpuueueul{e IJIIOKO3U' opyrro3a KaK II3OMep

ilIIOKO3bI.

Kparrre cBeAgHUr O CTpOeHlIu II csofictsax pnbosrr ]I Ae3oKollpr'r6ogrr'

caxapoea. (Dugu.recrflJcsoficrsa u, HaxoxAe'ue B flpnpoAe. Xurr',rqecxnne ceoficrsa: o6pasoaanue

caxapaToB, ryIApoJIlI3. Xnuu'recrrae Ilpoqecobl floJIyqeHIIt Caxapo3bl ]I3IIp]IpOAHbx UcTOIIHI'IKOB'

Kpaxrvran. crpoeuue MaKpOMOneKyn I[3 3BeHbeB |JIIOKO3bI. XnN',ru'Iecxfie csoftcrsa: peaKII]It c fto4orra',

,"apootr. flpenparqenut KpaxMaJIa nrlqu B oplaur{3Me' hurores'
I{ennronosa. crpoeuue MaKpoMoJIeKyJI }I3 3BeIIbeB |JIIOKO3bI. Xl{N',rl{'Iecrue csoftcrna: r[ApOJIlI3'

o6pasonaune cJroxHbrx s$upon. Ilpurueneufie IIeJIJIIOJIO3bI tI ee [por3BoAHbD(' Ilonsrue o6 '

r.rcKyccrBeHHbrx BoJroKHtX Ha [p]IMepe aqeraTHoro BoJIOKHa'

l0.Crpoenne aMI{HoB. Air,ruuorpFlua' ee gJIeKTpoHHoe cTpoenne' Aunnbl KaK opraH[qecKre

ocHoB.Hrrr, B3a[MoAeficrs[e c eoAoft rr KHcJroraMu. Anranun' ero crpoeHl{e' rpuqun'ocna6'nenu'f;

ocHoBHbrx cnoficts B cpaBHeglrn c aM[HaMrr rrpeAeJrbuoro ptAa. flonyrenue aErrJrwKavS

uurpo6ensona (pearUix3uuuua),3Harle'ue B p.BBI'IT?rI'I opra'flqecKoro cLIHT".a'

crpoeuue aMlrHoK,rcJror, lrx $usuuecrue csofiirsa. Irlsorr,repux aMI{HoK}IcJIot. 1l 'AltllHoKrrcJrorbr KaK

aurforepnbre opraHrrrrecKHe COeAIIHeHIIS. cuHres IeIIT]IAOB' I{X CTpoeHIIe' BnolornqecKoe 3HarIeH[e

o-arr,runolcuclor.
o6ryee noH,flmue o zemepol,luKlvilecKttx coeduueuunx. Ilupuduu u nuppott rcarc npedcmagumelu

asomcodepcrcar4ux 2emepo4uKlto6, 2ffi ?neKmpoHHoe cmpoeHue, apoMamuqecxuil xapaKmep' p*3Jtuque 6

npoflsneHuu ocHo*HbN ciouime. Ilypuuoeu.e-u nupuMuduuoewe ocHo^aHut, exodat4ue 6 cocmao

HyKneuHoqbtx Kucrom-

l2.Eelru rar ononomirvrepH. oCnOnnrre aMuHoKllcJlorrr, o6pa:yloq[e 6enxu' flepnnvnar',

BTgpr.rtrgarr 1a,TpeTr'rrrgrrr cTpyKTypa 6emos. cnoficga 6enxos: f]IApoJII'I3' AeuaTypaqut' IIBeTHbre

peaKrlu[. flpenpauenng 6emoB III,IIqU B OpraH]I3M-e. YCnexu B LI3yqeH[u cTpoeHut ]I cLIHTe3e 6enr<on'

l3.Cocmae ry*i*orb' Kuanm (trHK, PHR) Cmpoeuue uyrcneomudoe' Ilpuu4un

KoJvtnneweHmapHocmu 6 nocmpoeuuu deoiluoil cnupanu [HR' Ponu uywtewrogux KUCflOm 6

crcusu e d e amefl bH o c mu o P 2 aH u3 M o 6'

14.O6que rroHffTr{fl xrrMrru BbrcoKoMoJreKyJrflpHbrx coeAlrHeuufi: MoHoMep' IroJruMep' crpyKTypHoe

3B9HO, CTe11eHb IISJILIM9p]I3 ALlvt;g.'CpeAHts MOJIeKyJItpHAfl Macga' OCnOnnrre M9TOA6I c]IHTe3a

BbrcoKoMoJra*y*p"uo ioeaunenrlfi - fioJrlrMepusa\fifl.r{ rroJrr'rKouAeHcaqut. Jluuefinar, pa3BerBJIeHIrtuI

u npocrpa'crBeHHa, crpyKTypa noJrlrMepoB. AoaopQuoe lr KprlcraJlJlllqecKoe crpoe'ile' 3asucuNlocrr

cnoficrs [oJIuMePoB or crpoeul'rfl'

TepuonlacT[rrHbre r{ TepMOpeaKTIIBHbIe IIOJIIIMepbI. flonugualeH, IIOJILIUpo[LIJIeH', IIOJIIICTIIpoJI'

rroJr'rMeTuJr*""unp"n*, oenoloopMaJlbAerl.AHble cMoJIbI' I',IX CTpOeHI'Ie, cnoficrna' [p]IMeHeH]Ie'

Kounogutlr, oro6"rr*rocrrl Hx cnofi ctn, nepcueicruBhl I{cIIoJIb3oBaH]It'

flpo6nervra cu'Te3a KayqyKa r( p€ureHrre ee. Mnoroo1pazue BuAoB ctlHTeruqecKlrx KayryKoB' Ilx

cueU[Su.recK]re csoficrsa r upirrraertenue. CrepeoperyJltpuble KafIyKLI'



C,nurernqecKpre BoJroKna. flonr,rs(frapHoe (nancan) ]r rloJr]IaMrl4lroe (raupon) nolorna, ]rx crpoeHxe,

cnofi ctna, [paKTuqecKoe ]IcrloJrb3oBaH]re.

flpO6nertau Aansnefiruelo cOBepileHcTBOBtuIfit IIOJILIMepHbx MaTeplItuIOB'

,[e.naoncmPaquu
l.MoAeln MoJreKyJr yrneBoAopoAoB tr ranoreHoIIpoH3BOAHbIX.

2.OrUOUellne npeAeilbHbD( yTJIeBOAOpOAOB K pacTBOpaM KIIcJIOT, ulenOqeft, IlepMaHftulATAKaufirs'

3.fopeune gTLrJreHa, ngararrloAeftcrBlre grrlJreua c 6porrauofi eoAofi I{ pacrBopoM rlepMaHfalf,ara KaJII{t'

4.florcag o6paruou ragAenprfi lr3 rroJrr,r3TlrJleHa I,I 11on1ailponl4JleHa.

S.Eeusox KaK pacrBopureJlb' ropeuue 6engona'

6. Ornourenue 6engola II ToiIyoJIa r 6potr,tuofi noAe lI pacTBopy nepMaHraHaTaKaJfiIs"

T.Cpanueuue csoftcrs B IoMoJIor[qecKoM psAy cr]rpToe (pacrnopl'IMocTb B BoAe' ropeHlle,

n:alruo4efi crBLIe c narPuerra).

S.floryrenlre yKcycuo-erllJroBoFo s$zpa.

9.BsauiuoAeftcrnue cuuTproB c HarplleM.

10. Ornorueglle oJleuHonofi rucloTbl K 6porrauoft BoAe lI pacTBopy nepMaHI'aHaTa6.gd1ufl'

11. Bgaur'roAeficreue ilrroKo3br c aMMfiarrHbrM pacrBopoM oKcLIAa Cepe6pa lr rI'IApoKClIAOrr'r rr'reau (+2)'

l2.O6pasUu rrJracrMacc, clrnTerlrqecKrrx KayqyKoB lI clIHTerHrIecKlIx BoJroKoH. flpoaepra rlJlacrMacc,

ctrHTerutrecKlrx KayrryKoB tr clrHTerrrqecK[x BoJIorcoH Ha gJreKTp]IqecKylo [poBoArlMocrr. CpaBHeH[e

cnoftcrs TepMorrJracTr{rrHbrx n TepMopeaKT}IBHbX IIOJI[MepoB.

JI a6 op amoP Hbre o n brmbt

I .Mo4erupoBaHlle MoJreKyn yrneBoAopoAoB.

2.pacrnopeglre rnuqeplrHa B BoAe, ero rlrrpocKorlllqHocrr. Bsalrrdo.ueficrBue rnuqeprlHa c

rurApoKcl,I,4Orr,r Ir,reAr'I (II).
3.OrucneHfie crrlrpTa B aJrbAerfiA.

4.pacrnopuMocTb arleToHa B BOAe, arleTorr KaK pacTBopllTeJrb, oTHOIrreHLIe aqeToHa K oKIIoJII'ITeJI'M'

5.flonyreufle yKcycHoft rucnoru I43 coJIlI' orlbrrbr c nefi'

6.Orsouenlre )K[poB K BoAe u opraHr.rqecKrrM pacrBopllTeJltM.,{oraaatelbcrBo HelrpeAeJlbHoro

xapaKTepa xupoB. Oururenne xcrlpoB.

T.Cpanuenrae CsOficrs MbIJIa u CuHTeTuqecKI'Ix MOIOIqIX BeIqeCTB.

S.Bsarl"roAeficrnr.re pacTBopa rJrroKo3br c nIApoKCLIAOU rr,reAr,r (II).
g.Bgalruo.ueficrsue KptxMaJra c lroAoM, rr,rApoJrrr3 KptxMaJra. OgnarouneHrle c o6pasUauu upupo,urbm

r,r r4cKyccTBeHHbIX BOJIOKOIT.

lO.Irlccne,qoBaHlre cBoucTB TepMonJraCTlrqHsrx noJllrMepoB (nollleruleHa, IoJII'ICT]IpOJIa I{ Ap.):

TepMorrJracrrrrmoorb, roppqecrb, orHomenlre rpactnoptlM KI'IcJIor' IIIeJIoqefi' oKlIcJILITeJrefi'

O6napyxeHl,Ie xJropa B noJrI'IBHHI'IJrxnoplue.

l l.OruoueHr{e crrHTerutrecKrrx BoJroKoH K pacrBoptlM KlrcJror lr rqenoqefi. flony'renue natefi ug

xaupouoncifi cnronrr IIJrI'I cMoJIbI JIaBcaHa.

Ilpaxmuvecxue Pafiomot
/.Onpe4eneHr{e oprag}rqecKlrx BerqecrB B lrpoAyKTtlx pacr}rreJlbHoro }r }olBorlroro flpoficxoxAeHl{t

2.floryreufie LI HccJIeAoBaHI'Ie csoficrs gTlIJreHa'

3. Ilonyreufie yKcycHoft ruclorrr ll rrsfreHue csoficrn'

4.peuresue gKcrrepr,rMerrraJrbHbrx 3aAaq Ha paclro3HaBarrlle opfaHl'IqecKux BeulecrB rlo xapaKTepHbIM

peaKIII,ItM.

Pacrtemaorc sada"u
HaxoxAesr,re MoJreKyJrfipuofi ifoprrayuu rasoo6Pa3Horo yIJIeBoAopoAa IIo ero rnoTHoCTI4Vr MaCcoBoLI

Aonb srer{eHToB I{JrI'I rro flpo.dyrTaM cropaHl{t'



HaxoxAeune MoreKyfispnofi u crpyKTypHofi Qoptrrylbl BelqecrBa rlo [poAJrKTaM x[MI,IqecKI'Ix peaKql{tr.

l5.Euo.rrorlrqecxu aKTrIBHbre BelrlecrBa.

Xnr{FrecKue flpoqeccbr B }rs.rBbx opran}r3Mtx. EuonoruqecKl,I aKTLIBIrrre nerqecrna. XuMus lr
3AopoBbe. llpo6nervrrr, cBr3anubre c [p]rMeueHueM JreKapcrBeHHbD( npelaparoB.
XuNaus B [oBceAHeeHoft xrgHu. Morous.re u qucTrlque cpeAcrBa. flpannna 6egouacnoft pa6oru co

cpeAcrBzrMu 6rrtosofi xLIMI4lr.

O6que ilprrHqr,rnbr xr,rMr,rqecKofi rexuoloruu. flpupo4nbre LIcrorIHtIKrr xuMlrqecKl,Ix BeIrIecrB.

flonuueprr. flnacruaccbr, BoJroKHa, KafryKI{. Hosrre BelrlecrBa }I MarepI{aJIbI B TexHI'IKe.

Xr,rlau.recKoe 3arpt3Heulle oKpy)Karoulefi CpeAbI lI ero IOCJIeAcTB]IS.

flpo6nerr,ru 6egonacuoro lrcrroJrb3oBarrur BerrlecrB r xlIMI,IqecKrIx peaxrlufi n conpeuennoft xfi3Hll.
ToxcuqHrre, roplotllle lI B3pbrBoo[acHbre BelrlecrBa.

Irlcroqnurr,r xr{MrrrrecKofi un$oprvraquu: yre6nue, Hafruble Ia H&y1116-11orry[spuble vr34atrlrfr,

KoMrrbrorepnrre 6asrr AaHHbx, pecypcbl I'Iurepueta.

,{enoncmpaquu
O6pasqrr JreKapcrBeHnrrx npOuaparon. O6pasUbr Br{TaMI,Inos. Pa3roxeH}Ie [epoxcuAa BoAopoAa c

noMorrlbro HeoprauprqecKoro KaraJrr43aropa (orcr4a MapraHIIa (IV) n Sepveura (ratanasa). ,{eficrnue
zrMltJr{13br cJrroHbr Ha KpaxMuIJr. O6pasurr KepaMr{KpI, MeTTIJIJIo- }I creKJroKepaMuK}I uil3lLenfi4fi I{3 Hl4x.

O6pasqu roKcurlHbD(, roploqux I{ B3pbIBoo[acHbD( BeIrIecrB.

IIn au upy entbre p esyn b ma mb,

Bunycxaux na yatyfineHHow ypoaue Hayqumcn:

- pacKpbrBarb Ha rrpr.rMeprx poJrb xlrMr,rfi r tfopnrupoBa*r4n coBpeMeHHoft nayunofi raprunrr M]Ipa I{ B

flpaKTr,Hecroft AesrerbHocrlr qeJroBeKa, B3aAMocBs3B MexAy xr.rnruefi lI ApyTI,IMLI ecrecrBeHHbIMI'I

HayKaMLI;

- trJrJrrocrpupoBarb Ha rrpuMepax craHoBJIeHHe LI sBoJrroqlllo opraH[qecrofi xzuul'I KaK HayK]r Ha

pa3JII4rIHbX LICTOpEqeoKI,IX 9TaIIaX ee pa3BI'ITrIt;

- ycTaHaBJIlIBaTb UpFII4HHO-CJIeACTBeHHbTe cB.fi3pl MexAy cTpoeHI'IeM aToMoB xl',rMrlrlecKl{x 9JIeMeHToB I',I

[ep[oAI,IqecKI4M n3MeHeH]IeM cnoftcrn xr,rM[qecK[x gJIeMeHToB tI ]rx coeAur,'esuit B coorBercrBl{H c

IIoJIoxeHI,IeM xI,IM[qecKI,Ix SJIeMeHToB B rrepI,ro,ryIqecroft cucreue;

- aHaJrll3r,rpoBarb cocraB, crpoeHr,re v cnoftcrna BeIrIecrB, [pI,IMeH.f,t rIoJIo)KeH]rfl ocuoBnbrx

xr,rMrrqecKr.rx reopufi: xr.{MnqecKoro crpoeul,It oprautlqgcKl,Ix coeALIIreHLIfi A.M. Fyrnepona' crpoenu.rl

aroMa, xr{Ml{qecKotrt cwsn, gJleKTpoJltlrn.recroft. A}Iccoulaaqul,I Krlcnor rI ocuoBtluutrt; yctanawll'IBarb

npuqr,rgHo-cJreAcrBeHubre cBr3r,r MelKAy ceofictsaMl{ BelrlecrBa }r ero cocraBoM }r crpoeH[eM;

- npr,rMeHrrb [paBnna clrcreMarr.rqecroft Mexlyuapo,usoft HoMeHKJIarypbr KaK cpeAcrBa pa3nwrenilfl'u

ra4enru$uraqlll,I BeulecrB rro ux cocraBy I'I crpoeHl'Iro;

- cocraBJrrrb MoJreKyJrrpHbre r,r crpyKTypHue ([opuylbl HeopraHuqecKux u opraHutIecKI'IX BeIrIecrB KaK

nocurelefi uH{oprraarlutr o crpoeHr,r}r BerqecrBa, ero cnofictsax fi Irp}IHaAJIexHocrI'I K orlpeAeneHHoMy

KJraccy coeAuuesufi;

- o6rscH.flrb rrpzpoAy u cnoco6rr o6pa:onaruu xzrrau.recrofi cBt3lr: xosareurHoft (uolxpnofi,

HerroJr{pHofi), raonnoft, MeraJrJrr.rqecxoft, BoAopoAHofi - c qenrro o[peAeJleHut xl,IMllqecroft artrnsHocrl{

BEIIIECTB;

- xapaKTepg3oBarb Qr,rsuvecrne'cBoficrBa Heopran[qecKr{x lr opranutlecKl{x BeIrIecrB rr ycrarlaBJlvBarb

3a3lrcr,rMocrr (pusuuecrzx csoficrn BeIrIecrB or rllfla Kpl{crarlJlrr'recrofi peluerKu;



- xapa1Tepn3oBarb 3aKonoMepnocru B rr3MeHeHHE xlIMLIrIecKrrx cBoficrB rlpocrblx BerIIecrB'

BoAopoAHbrx coeAlruenllfi , nuculnx oKclrAoB I'I rltApoKclrAoB;

- rrplrBoAtrTb npuMepbr xr{M}rqecK[x peaxqufi, pacKpblBaloq[x xapal(TepHble

HeopraHI,IqecKI,IX I/I opfaHl/ItlecKtlx BeIIIeCTB I'I3rIeIIHbX KJIaCcoB c IIeJIbIo

}I opraHl,IqecK[x BeulecrB u r4x

noJrrreHrIIO HeopfaHuqecKlrx 1I

coe4uneuufi, B coorBercrBl{I{ c

BerIIecrBaMI.I rr la6oparopnrura

xfiMlrqecKlle csoftctsa

lrx nAeHTLI([ura{uu u

o6rscHeHus o6nactu [PHMeHeH]If,;

- orrpeAeJr{Tb MexaH}r3M peaKrlufi B 3aBLIcrrMocrI,I or ycnonufi [poBeAeHut peaKq]IE ]r rlporHo3lrpoBarb

Bo3MoxHocrb [poreKaH]rt x]rMr.rqecK]Ix pear\ufi Ha ocHoBe r]Irra xfiMl{qecroft cBt3[I ]I aKT]rBHocrlI

peareHTOB;

- ycraHaBJrr,rBarb 3aBucrrMocrb peaKrllrounofi cnoco6nocrH opfaHuqecKux coe,urrHeHllft or xaparrepa

B3UMMHOTo Blrvrfl:f{vrfi.aroMoB B MOJreKyJrax c qenbro [porHo3I,IpOBaHI{t [poAyKTOB peaKql{u;

- ycraHaBJrr.rBarb 3aBucr{Mocrb cKopocrtr xlrMllqecrofi pearllufi I4 cMeIqeHLIfi xLIMrItIecKoro paBHoBecnfl

or pa3flr/Frnrn< rfarropoB c rlenbro oflpeAeJrenlrfl orlTllMiurbHbrx ycnonuft flporeKilrl'lf; xnM]tqecKux

ilpoqeccoB;
. ycTaHaBJII,IBaTb |eHeT[qecKylo cBfl3b MeXAy KJIaccaMLI HeopftulllqecKux u opraHLItIecKI,Ix BeIqecTB

.qns o6ocHoBarrru npl{Hrltlrrl{anrnoft Bo3MO)KHOCT]r rloJrrreH]It HeopfaHfiqecKrlx II opraHEqecKl'rx

coe.ur{Heul{fi saAannoro cocraBa }I crpoeu}It;

- uo46nparr peareHTbr, ycJroBr,rjr I,I OnpeAenf,Tb IIpOAyKTBI peaxqufi, IIO3BOJI'IOqIIIX pezulE3oBaTb

na6oparopHbre n ilpoMbrruJreHHbre cnoco6rr rroJrfreul{t saxHefiu[x HeopraH[qecKux u opraHfirlecKlrx

BelqecrB;

- onpeAen rb xapaKTep cpeAbr B p$ynbrare rirgponr3a HeopraHuqecKllx lr opraHI'IqecKI'Ix BelqecrB I'I

[p]rBOA]IT6 npr.rMepbr ruIAponu3a BeIqecTB B nonce4nennoft xI{3H}1 qeJIoBeKa' 6uoJIo|IIIlecKIIx

o6N,reuurx [poqeccax u npoMbrr[JIeHHocrLI;

- ilpr,rBoAr.rrb rrp[Mepbr oKrrcJr]rreJrbHo-BoccraHoBrlTeJlbHbD( pearquft B up[po,4e, [po]r3BoAcrBeHHbD(

[poqecctx u x]BHeAetreJrbHOCTI'I OpfaHu3MOB;

- o6ocHosbrBaTb [paKTr.rqecKoe r,rcnoJIb3OBaH]Ie HeopraHIIqecKIIx

peaKulrfi B [poMbIIuJIeHHocrI'I u 6rtry;

- BbIIIOJIIUITb xuM[rrecrufi 9KCIIepI,IMeHT IIO pacIIo3HaBaHuIo vr

opfaHI,IqecKI,IxBeIIIecTB,oTHocslquxc'Kpa3II,IqHbIMKJIaccaM

[paB[JIaMLI tr [p]IeMaMI'I 6esonacHofi pa6orrr c x]IM]IqecKI'rMlI

o6opy,uonaul{eM;

- rrpOBOAr,rTb pacqeTbr Ha OcHbse xLIMI{qecK}Ix t[oprr,ryn u ypannenuft pearu1ufi: Haxox'.eHl'Ie

MoJreKyn pnofi rfopuynbr opftilmrecKoro BerrlecrBa rlo ero rlJrorHocrll Ir MaccoBbIM AoJI'M 9JreMeHToB'

BxoAflrqr,rx B efo cocTaB, IIJIII IIO [pO.4yKTaM cropauux; paCtIeTbI IaaCcOsOfi 4Olu (rrtaCcu) xIauuueCKOrO

coeAr{Hegr,Ifl B CMecu; pacqeTbl MaCcbI (O6teua, KOJI}IqecTBa netqeCrna) [pOAyKTOB peaKqla14' 9CJIII OAHO

'r3 
BerrlecrB AaHo s 1ag6rnxe (urr,reer npurr,recu); pactlerbl N'raccosoft nnu o6reunoft Ao'ltll BbxoAa

[poAyKTa peaxquu or reoper]rqecK[ Bo3MoxHoro; pacqerbl TelJIoBoFo e$(perta peaKIIIIu; pacqerbl

ooreuurx ouroruenuft ra3oB nplr xrrMlrqecK[x peaKrlrrflx; pacqerbr Maccbr (o6teua, KoruqecrBa

nelqecrna) [poAyKTa peaKllnu, ecJII'I oAHo I'13 BeIqecTB AaHo B BI'IAe pacTBopa c oupeAeJlennoft

Naaccosofi Aonefi pacrBopeHHoro BelrlecrBa;

- lIcrIoJIb3OBarb MeroAbr HayrrHOrO rIO3HaH[fl.: a]gLaJrurg, cI'rHTe3, MOAeJI[poBaH]Ie xI',IM]rqecKI{X [poqeccoB

I[ rsreunfi - npr4 perrIeHI,IE yre6uO-UcCJIeAOBaTenbcKlIx gedlAq IIO ]I3fIeHI{rO CsOftCtn' CnOCo6Or

rIOJrrIeHI,It lI pacrlo3HaBaHrrt opfaHutlecKl{x BelqecrB;

: BlaAerb npaBlrnaMr{ 6egonacroro o6pau1eililfl C eAK[M]r, roprcqfiMfi E TOKCI'ITIHbIMI'I BeUIecrB'lMI{'

cpeAcrBaM[ 6Hroeoft xHMrr]I ;



ffiJilH"ff:";:,"* 
xrrMr{qecKofi ran$opuaqr}r ro HTBBaH}'M, u4enrra@rrKaropaM, crpyKryp'brM

- KpETT4qecKr4 oqeEr.rBaTb H r.rHTeplpeTr4poBaTb xalcoo6rqenusx cpeAcrB raaccosofi zngopuaq;", o""ro;;:";:ffi "#llilrTfr;,jil:Iffi"1 :ffiffff# n:;:ffi"#ffiX";ooo"o""o"--"-u.ru* BhurBne'r.r.s oru,n6oqHrx cyxq4e'rnft ut
- ycraHaBnl{BarB Bsar{MocBt3l'r MexAy $axraun u reopzefi, [p]r]rrr'o fr u cne4crBureM ,'prr a'iur[,,enpo6leuurx ctnyaquftn o6ocnoe a''nrpn'r{MaeM'rx peuenufi Ha oc'oBe x,nMri.'ecKax snaHzfi;- [percTaBJrrrr [yrr4 perrren[r rno6anrnrrx opo6rrrr, crosrq[x o"o"o geJroBegecrBoM, 

m
nepcrleKTrlB'hrx nanpanneuaft pBBlrrI{'' xnnM,rqecK'x rexnonornft, B ToM trrlrcJre rexnonorntcoBpeMe'Hhrx MarepaaJroB c pa:nuvnoft oynrqvo'anb*ocTbro, soso6'osrseMbrx lrcroq'lr*oB cblpb.f,,nepepa60rru ,' yr]rJrr.3arlu' [poM6rrIrJreHHhD( ra 6rrrosrrx orxoAOB.B u ny c xa ux a a y aty 6n e H H oru yp o I H e n oJty.t um s o aJ)ro Jtc H o c mb H sy., umb cn :- sopuyirapoBaTb rleJrb lrccJleAoBa'lrt, Br-TrBr{rarb rr [poBep.rrrb 

'Kc[ep[MerrraJrb'o r'nore3hr oxl'rMfiqec*I'rx csoficrsax BelqecrB Ha oc'oBe n,x cocraBa 
" "roo""*r-"*trrroao6'ocru a;rynarr al:ffiffi:ntwr' o xapaKrepe nn trpoA)rrcrax p€Biraq'brx xr,MriqecKr{x pearqnft;

6egonacsorpuoo"#ffi::lff 
"TJ#fi Jffi "r#ffi :*";;;"co6mo4euueMrrpaBlrrr

il#:ltHil:fi11ffi1il cocraBe r crpoe'rlrl BerqecrB' roirvqe'Hbre c roMorqbro coBpeMeHHhD(

- oflr{cblBarb cocrot'l're gneKTpo'a B aroMe Ha oc'oBe coBpeMe'rlhrx KBaHToBo-MexaHr{qecKExnpeAcraBJleruft o crpoe'l'Ill aroMa Ms o6,u,,cne'r'r{ pe3yJrbraroB crreKTprurb'oro a'aura3a BerrlecrB;- xapaKTepl{SoBarb poJlb a3orocoAepx(arql'x I'srepoq[KJr]rqecKnx coegnwenuftrr HyKJrer'oBhrx KncJrorKax saxHefiurnx 6zonoraqecKl{ aKTr4BrrbD( BerqecTB;
- [porHO3I'IpOBarb BO3MOXHocrb flporeK Ailrrfl. oKr4cItrrreJrbHO-BOCCTaHOB]rreJrbHhrx 

pearqrnfi, JIeXaIq]rx BocHOBe [pr4poArrhrx I{ [por{3BOACTBeHHhD( npoqeccoB.
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YMR O.C. fr
Sxcnepnuenr

[- 4euoncrpall.
JI- na6oparoPuufi

Beedeuue (6"acoq
$ 1, ynp. 1-7A. Komerqrs

opraH[qecKHx BeIrIecrB,

MarepllaJroB I'I rl3AeJlutrt ug

HIIX

Ilpe4rrler oPraHlrqecKolI

xrrMlII,I. HaYvusre MeroAbr

rIo3HaHLI.t{ BeIrIecTB u

xltMlttlecKrlx gsneHtlfi

$ 2, ynp. 1-7A. Moaenr'r MoneKYJr CH4 14

CHrOH; CzHz, CzHt 14

CoHol u-6Yraua vr

uso6yraua
,[. BsaurvroAefictsue IrarPI'Ifl

c gTaHoJroM 
'r oTcytcrBrre

ggallMo.tleftcrBufr' c

,Illrerl4iroBbrM e ([uPou

.{. Komeru]Ifl rIoJrrlMsPoB,

flp]rpoArrbrx 1r

cr,rHTeT[qecKux KayrryKoB,

JreKapcrBeIrHbx

Teopur crPoeHI'Is

opraHurlecKrrx coeA]Inenufi

A.M. BymePoBa

2 (2)

$ 3, yup. 1-3

$ 3, ynp. 4-5A. IllapocrePxlreBbre Lr

o6reugue MoAeJIlr MoJreKYJr

Hz,Clz,Nz, HzO, CFII

A. IIIapocrePXHeBbIe *r

o6reunue MoAeJIII MoJIeKYJI

Kosanentgafl xuMl'rqecKa"s

CBf,3b

$ 4, yup. 1-4A. Mo4enr, BbmoJIHeHHafl

vB BO3AyIUHbD( IUapoB,

AeMOHCrpI,Ipyouat
orraJlKrrBaulre ru6Pu4rrm

BalenrnHe i cocrotHll'I
aroMa yrnepo,{a

$ 5,ynp. l-5A. O6Pasun

upegctarurcleft
pa3IltIHbD( KJIaCcoB

opraHnqecKlrx coeAllueflwtrt

lr uapocTep)KHeBble $Jrr4

o6reunrre MoAeJIll rrx

Kraccu(Purauur
opraurrqecrux coeArurenuft

O6napyxenue
opraHlrqecKrrx BerIIecTB B

rrpoAyrcTax nuTaHUq

flparru'recrax
pa6omNo I



A. Ta6nuqrr <<HasBauue

TIJIKTUIOB 14 TIJIK}IJIbHbD(

eauecturerefil>,
<<Ocnosubre KJraccbr

^nneErrqecKr{x coeruHeuufi

$ 6, yuP. 1,2
4-5
(10-
tl)

Ocuosrr IroMeHKJrarYPbr

opraHIIrIecKLIX COeAI',IUenuft

$ 7, yup. l-7
6-7
(r2-
13)

I4:ouePua B oPraHI'IqecKoLI

xIlMlrI,I I,I ee B]IAbr

A. MoAeJIlr MoJreKYJr

[3OMepoB pa3HbD( BIIAOB

113OMepl,ru

8-9
(14-
1s)

O6o6uetrrs rr

cr,rcreMaru3aqllfl gnanrafi o

cTpoeH[I[ Lt

rrlaccu(Pura{uu
ooraH[qecKLIX COeA]rIreHLIH

l0
(16)

Kontponsnax
pa6ota Ns 1 no reMe

<Crpoenue Lr

rrtaccn$nrauur
opraHl{qecKlrx
coeAlrlreHllir2-

1 1(1

7)
lAnalus KoHTPoJIbHoII 

I

I pa6otrr I ll -*un ii v tt M tr It (6uacoe)
I'e+ta Z. xlLM Uqec,<4eEv^4u ": vucutsw .vv.-v'- ----'---- | |

A. O6ecqnequBaHlre 
I

6pouuofi BoAbr srllJrenoM lr 
I

AIICTI,IJIEHOM I

A. ,{euoluuepr3allut I

rroJlllerlrJleHa 
I

A. flonYrenue errilIesa n 
I

erarroJla 
IKoerunrKepoclrua ,

$ 8, ynP. 1,2
l-2
(1 8-

te)

Trurr xltMl'IqecKrtx

pearuuft n oPrauu'recrofi
XIIMI{}I

$e
3Q0) Pearuuonnsre rlacrllubr B

opraHfi qecrofi xurvrur'I

$ 9, yup. 1-4
4Qr) B gauuno e Blrr4flrrile aroMoB

B' YoJreKyntx
ooragurlecKnx coeAlllreulafi

5-6 '

Q2-
23)

O6o6uegus rr

cI,ICTeMaTu sau\ufl, sHanuft o

TfiIIAX X}IMHIIECKI,IX

pearunfl Yr BltAttx
6Aq NTT1I\/IrITITITX TIACTI4II I

l^-^)rr /)/ uornlF!w --rr _--..--

3. VueeorTg.MU

A Kolt t"rcq"r <flPraPo4urre

}ICTO[IH}IKI{

yrJreBoAopoAoB>

,{. O6ParoBaIr}Ie ue(Prxnofi

TIJIeHKI,I HA rIoBepxHOCTr',I

BOAbI

$ 10,ynP. l-11
t-2
Q4-
2s)

flprapognrte rrcro!ffiI'IKI'I

yrJleBoAopoAoB



A. PasAeregue cMecll

6ensug-soAa c rroMolllbro

AeJlrlreJlbuoft noPomu

[. flolYteurre Merar{a }r3

auerara HaTpI'I-f, kr

ruApoKclrAaH,Arpkrfl'
JI. IrlgroroBJreglre uoAenefi
f,rrriler{vlT anKaHOB

Ftt, yup. 1-4,

6-83(26) Arr anrr: CrPoeuue,

HOMeHKJIaTX)a, lr3oMep[t'
rroJrfreul'Ie, $usu'recKlle
csoftcrsa

$ 11, ynP. 5, 9-

t24-5
(27-
28)

Xrarrau.recrure csoficrsa

AJIKAIIOB

A. (JTHOIIICHT4g lvler4rot

npouan-6Yranosofi cMeclr,

6ensrura uaPalPuua K

6porranofi BoAe 1r PacrBoPY
TTENMAHT'AHATA KAJIII'

$ 12, ynp. 1,2,4
6(2e) Amenrr: crpoenlle'

HoMelrKlraryp4'I3OMepus'
rroJrfreHlle, $usuvecKfle
csoficrna

A. IIIaPocreP)KIreBbre YL

o6reunrre MoAen[ MoJTeKYJI

crpyKTyplrbrx ut

IIpocrpaHcrBerrlrbD(
r{3OMepoB ulrIKeHoB

A. flonYrenue erelra I{3

gTAHOJIA

JI. I,IsrotoBJIeHlIe uoAelefi
MOJIEKVJI AJIKEHOB

,{. fopeuue ereua

A. O6ecqseqlrBaHlle sTeHoM

6porr,rnofi BoAbr r[ PacrBopa
[epMarrraHaraKaJrUrs'
JI. O6uaPYxeurie aJrKeHoB B

6engr,nre

$ 12,ynp.3,5-9
7-8
(30-
3l)

Xr,uuuqecrue csoftctsa

AJIKEHOB

Ilo.nyueuue 3TrrJreHa [r
rr3yrreurre ero cnoficrs9

(32)
flparruuecrar Pa6o'ra J\lz

5 t3, ynp. 1-3, 5
10(3

3)
Arrcunu: crpoeulle,

HOMeHKJIaTypa' I{3OMepI'I'f,'

flonfrenrle, (Pusu'recKl're

ceofictsa

A. llonYreuue allst'r4Jrenil

vr3 raP6naa KaJIbIIlrt'

O3HAKOMJIEE}IE C CIO

duslrqecrlrlvlu cnofi crnaurl

,{. fopeuue ilIerr[Jreua

A. BgalrrvroAeficrBlle

aqeTrIJIeEa c pacTBopoM

coJIlI MeAI'I ulll cePe6Pa

JI. flolYteurre aqerlrJreua u

ero peaKqllu c 6Porranofi

soAofi er PacrBoPoM
TTPI'M 2 I{TAII AT A If.AJWIfl

$ tl, ynp. 4,6-8
11(3 ,

4)
Xr,ruuqecrue csoEcrna

TIJIKIIHOB

$ 14,ynP.1-3
r2(3
s)

Anra,[uenrr: crpoeH]Ie,

HOMeHKJIaTypa' rr3OMepI'Is'

rroJryqeHlle, SusuuecK[e
csoftctsa

A. lvruAttJua

(ruapoctePxueBble kr

o6reunrre) uoJreKYJI

aJrKa,ryIeHoB c pa3[[tIHbIM

B3ZMMHbIM pac[onoxeH]IeM
nlr-csssefi.



l3-
t4
(36-
37)

Xul,ru.recKlre cnoftcrsa
arrKa,qneHoB. Ka1.'1Y*".

PesrnHa

JI. Ognarounenue c

ronnerqueft <KayYYr u
pe3lrHa))

$ 14, ynp.4-6

15(3
8)

I{r,rrnoarr aurr: crpoeHr{e,

HOMeHKJrarypa, I'I3OMsput'

noryqeHue, QuarauecKr{e
cnofictsa

A. lIIapocrePXHeBbIe
MO,4EJIII MOJIEKYJI

III{KJIOAJIKATIOB rI TIJIKCHOB

$ 15, ynp. 1,2

l6(3
e)

Xul,rLr.recrlre csoftctsa
qllKllozIJrKaHOB

$ 15, yup. 3,4

17(4
0)

ApouaruvecKrle
yrJreBoAopo,4bl (apeuu):
cTpoeHfie MOJreKyJIbr

6engona. Irlsorrlepux tr

HOMeHKJIarypa apeHoB.

floryreuze aPeHoB,

Qusuvecxue cnoftctsa

A. Illapocrep)KueBbre w

o6senanrre MoAeJrlr MoJreKYJr

6eusora u ero roMoJroroB-

.{. Pacrnopeurle s 6eusore
p{BJrr.rlIHbD( OpraH[qecKI'IX ]r

HeopraHutleoKI,IX
(nanpuuep, ceprr) BeIrIecrB

$ 16, ynp. 1,2

l8-
t9
(4r-
42)

Xlrrr{lrqecrue csoftcrna
6engona

[. fopeuue 6engola
,4. Ornoruenne 6ensoJla K

6porrauoft BoAe fi PacrBoPY
nepMaHraHaraKurlrA

,4. O6ecqgequBarrlle
TOiTyoJIOM IoAKI,ICJIeHHOTO

pacTBopa [epMaHrarraTa
KnJrr,Lf, u 6poIranofi BoAbr

$ 16, yup.3-9

20-
2l
(43-
44\

leneil.rqecxafl cBt3b

MexAy KJraccaM[

yrneBoAopoAoB

22(4
5)

O6o6rqeuue suaHuft ro
TEME

23(4
6)

Kourpolsnaa
pa6ora Ns 2 ro reMe

<YuenoAopoAbI)
24(4
7)

Auarus ronrPolurofi
oa6orrr

Teua M 4. u

1(48) Cunpru: cocraB, crpoeHlle,
HOMeHKJIarypa, lI3OMepAS'

[oJrfreHl{e, $fisuqecKlre
csofictea

A. lllapomep)I(HeBble
MOAeJII,I MOJIeKyJT

lr3oMepoB c

uorerylrpuoft
{opnrynoft C:H3O,
C+HroO.
@lrsuqecrue csoficrsa
gTarroJra, uponanona-l
u 6yrauona-1

JI. Irlgroronnenue
uoAenefi MoJIeKYJI

17, yup. l-6



r.r3oMepHbD( CIrI4pToB

$ 17, ynp. 7-11A. Konlr.recrneHuoe
BbrrecHeHI,Ie BoAopoAa

r,r3 Cr[IpTa HaTpI4eM

A. Cpanneuue
ropeHllfl STI,IJIOBO|O I{

[ponLrJIoBOro c[]IproB
A. flolyveuue
rrpocrofo e(pupa

XfiMu.recxlre csoficrsa
IrpeAeJIbHbD( oAHoaToMHbrx

crrLrpToB

2-3
(4e-
50)

$ 17, yup. 8-15JI. Pacrnopraruoctr
MHOTOATOMHbIX

cur.rpToB B BOAe

JI. Bsaurdo,[eficrBl'Ie
MHOIOATOMHbIX

crrlrproB c

FI,IAPOKC}IAOM MEAI'I

(ID

Xnnrr,r.recrue csoftcrsa
MHOTOaTOMHbIX c[upToB

4(i1)

18, yup. 1,2A. Pactnopuuocrr
tfenona B BoAe upu
o6uquofi ,r

nosrrrueHHofi
reMreparype
A. Brrrecrreuue
(penona us ([euoruta
HaTpI,Ifl yrolrnoft
ruacuoroft

@euonrr. @enol: cocraB'

cTpoeHI4e

$ 18"ynp. 3-5.{. Pearuzx Seuola c

pacrBopoM xiIopI,IAa

xeiresa (III)

JI. BsauN,Io.{eficrBl'Ie

BOAHOTO pacTBopa

$enona c 6porr,ruofi

Xnuuqecrcue csoficrsa
(fenona

Tema 5. Anodezudu. Remouu



1(s4) AnrAerI,rArr: cocraB,

cTpoeHLIe, HOMeHKJIaTypa,

r,BoMeput, xraccnlPurar\rrfl,

Susravecrrae csofictna

A. IllapocrepxHeBbre
MOAeJTH MoJIeKyJI

aJrbAerr,rAoB vr

lr3oMeprrbrx I{M

KCTOHOB

JI. Xgrotoutenr,Ie
MOneKyJr IBOMepHbrx

aJrbAer[rAoB lI KeToHoB

$
ll

19, ynp. 1-3,

2-3
(5s-
s6)

XIlnruqecxfie csoficrsa
AIIbAEN,IAOB II KETOHOB

A. Pearqzs
<cepe6pauoro
3epKaJra))

A. Orprcnenue
anbAerfiAoB
rLrApoKc[AoM MeA]r

(ID

JI. Peaxqus
<cepe6pxnoro
3epKaJIa))

JI. Orucnenue
aJrbAefrrAoB
ruApoKcrrAoM MeAu

(ID

$ 19;ynp.4-10,
l2-14

4(s7) flparruvecra.r
pa6ora Ns 2

5-6
(s8-
5e)

Cucreruarugarrkrfi. u
o6o6urenne gnanufi o

cflr,rprax, (penonax vl

rap6onr,rnrHbD( coeAI,IHeHlIrtx

7(60) Konrpomnar
pa6ora Ns 3 no reMaM

<Cnupru Lr Qenonrn>,
<<AnrAernArr. Keronsn

8(61) Auanns rotrtPonrnofi
DAOOTbI

feMt 6 Rapflonoebrc Kucnombt, cJtoltcHbte g

r(62) Kap6oHonue KI{cJrorbI:

cocraB, crpoeHl{e,
HOMeHKJIaTypa, I43oMepI{t,

rnaccu(f IEr a\urs, ([usnuecrue
csoficrsa npeAeJIbHbD(

oAHoocHoBHbD( rapbononsur
KI,ICJIOT

A. 3naroNrcrso c

Sraauuecxrnun
csoftcrsaMlr
rap6onoux KI,IcJIor:

uypanrnnoft,
yr<cycuofi,
uponuononofi,
MacJIgHolI,
rqanenenofi,
Iutrlotlttofio
oreuuonofi,
creapuuonoft,
6engofisofi

$20, ynp. I,
16,l:l

14,



A. Ornoruenue
pa3JIutIHbD(

rap6ononrrx KLIcJror K

BO.IIE

JI. LlgrorosreHue
ir,roAenefi MoneKYJr

lr3oMepHbD(
rap6ouonrrx KI'IcJIor I,I

crroxHbx e(Pnpon

$ 20, ynp. 2-13,
15, 18

A. Otnourenue K

6porr,rnoft BoAe u
pacrBopy
nepMarrrarrara KAJWIfr'

upegelrnofi ri
ueupe4enrnofi
rap6ouonlx KI'IcJIor

JI. Cpaauenue cI'IJrbI

yrcyurofi n cor.f,uoft
KlrcJlor B peaKllllsx c

ur{HKOM.
JI. BsaulloAeficrnrae
rap6ouonrrx KucJror c

OCHOBHbIMI,I

oKcuAaMLI,
OCHOBaHLITMI'I,

au(forepnrnnu
fr{ApoKc}IAZIM}r lr
COJI'MLI

Xurvrllqecr}Ie cBoficrsa

rap6ouonrrx KlIcJIor
2-3
(63-
64)

Ilonyuenne rr

cnoficrsa yrcYuroff
KI{CiIOTbI

flparur.recrar pa6ora J''lb34(6s)

$ 21, ynp. 1A. IIIapocrePxHeBbIe
MOAeJII MOJIeKyJI

cJroxubx eSIEPon vr

Lr3OMepHbD( r',IM

rap6ouonrx KlIcJIor

A. flolYrenue

CnoNurre eSuPu: cocraB'

crpoeH[e, HOMeHKJrarypa'

u3oMepus, (Puaxuecrne

cnofictsa

$21,ynp.2,3



JI. Pactnopuuoctr
)Kr{poB B BOAe u
opraHuqecKux

Xuprr: cocrutB Lr crpoeHl{e
MOJreKyJr, HOMeHKJIaTypa Lr

uaccut ([ ur arlurfl , $rlarauecrlre
csoftcrsa

$ 2l,ynp.4-12L Orsomenue
cJruBortHoro,
flO,IICOJIHETIHOTO LT

MUUtr}IHHOTO MACEJI K

BOAHbIM pacTBopaM

tatraTa KaJr[.f,

Xlrturuecrue csoficrna
xrlpoB. Mrura n CMC

JI.
SrcnepuueHTaJIrHbre
3a"[aqu:
- pacrIo3HaBaHI'Ie

pacTBopoB aqeTaTa

:nutpun, rap6onata
IJ.Afp,llfl,, ckllruKuta
Harput ,r creapara
HaTpns
- floJrfren]re yrcYcuofi
KIICJIOTbM3 auerara

O6o6urenue r
cllcreMaru3aullt gnanuft o
rap6ononrn< KllcJrortx'
cJrox(Hlrx etf upax, xs{Putx

9-10
(70-
7r)

Konrponrnax
pa6om J\b 4 ro reMe

<Kap6onoeue KrlcJlorbl,

Tena 7. Vzneeodot
$22,ynp.l-6A. O6pasuu

yrJIeBoAoB u ns$eiluilr
II3 HI{X

Yuesorrr: cocraB,

HOMeHKJrarypa 14

rnaccuSuraqax

$23,ynp.l-7A. Pearqu-r
<cepe6prnoro
3epKaJID)

JI. Ognaroulenue c

([usuuecruuu
csoficrsaMll ulloKo3br
(anre.urar y[aKoBKa,

ra6retru)
JI. Bgaurrlo,ueficrBre
UIIOKO3bI C

nIApoKcpIAoM MeAlr

(ID rpr rounaruofi
reM[epaType pr

Mouocaxapu4rr. fercogrr.
fmoroga n Spyrtosa

2(7s)



$ 23 yup. 8-l I
JI. Bganuo.ueftcrBl'Ie
ilrroKo3br lr caxapo3br
C AMMIAqHbIM
pacrBopoM oKclrAa
cepe6pa

[ucaxapnau: caxapo3a,

MaJrbTo3a" JIaKTO3a

$ 24,ynp. 1-5A. Ognarounenue c

Quernuecrruu
cnoftcrnarvru
IIeJrnIoJIo3bI tr

KprxMuula

JI. Ka.recrseHHat
peaKllr,Ifi Ha KpuxMan

JI. Ognaroiranenue c
KoJrJreKullefi soroxog

llonucaxapllAbl : KPaxMaJr,

IIEJIJIIOJIO3A

4-5
6
(77-
78-
7e)

JI.
3rcnepuueHTaJrbHbIe
3a.IIaqII:

-pacII03HaBarrHe
pacTBOpOB HIIOKO3bT rI
IJrIIIIep]IHa
-orrpeAeJreHlle
1cLaJrvrrtr4g. KptxMana B

MeAe, xle6e,

O6o6qesue cl4creMarn3ar\vs
usnanuia o6 yrnenogax

7-8
(80-
81)

$ 25,,yup. 1-3JI. I4sroronrenue
uoAerefi MoneKYJr

lI3OMepHbD( aMlrHoB

Auunrr: cocraB, crPoeHLIe'

xlaccutfurar\vta, lrsoMepus u
HoMeHKJIarypa, i[usuuecrue
csoftcrna aMLIHoB

$ 25, ynp.4-10.4. Otnouresue
6engola rr aH]rJI]rHa K

6porunoft uo4e

Xtanrrrecrze i csoficrna
AMIIHOB

$26,ynp.1,2AuunorrcJlorbl: cocraB'

crpoeHrle, LI3OMeput Lr

HoMeHKilarypa; (Purn'recrne

cnoft ctea aM[HoKlIcJror
$26.ynp.3-7A. Hefitpalusauux

uIeJIOqlI vl KI,ICJTOTbT

arrannorrEcaotofi

Xr.rnau.recxue csofictna
TIMI,IHOKI,ICJIOT



$ 27, yup. 1-10
A. Pacrnopeuze ,r

ocaxrenue 6emos
A. ,{euarypauur
6emoe
JI. Ka.recrseHnrre
peaKrlufi na 6enxu

Bemu rax 6uouoJIlIMePbI, I{x
6uororlrqecxre $Ynrquu.
3naqeHlre 6emoe

Peurenue
SKCUeprrMeHTaJrbHbrx
3aAaII

Ilpartuuecrar pa6ora)'fi4

$ 28, ynp. 1-6A. MoAenu MoneKYJr

AHK vr pa3rl,IrlHbrx

suaon PHK
A. O6PagIIbI
npoAyKToB IIUtTArt rfl,
}I3|OTOBJIEHHbD( I43

TparrcreHHblx t[optnt

pacreuufi 1r

xlrBorHbD(; JreKapcrB
yr flpeuapaToB'
}I3IOTOBJIEHHbD( C

rroMolrlbK) rensofi

Hyrcneuuoewe Kucnombt8-
e(8e-
e0)

O6o6ueuue Lr

clrcreMarlrga\us gnanuft o6

yureBoAtlx Lr

a3oTcoAepxGJrryIx

Konrpornnax
pa6ota Ns 5 uo reMaM

<<YrnenoArn r{

<Aeorco4epxarque
coeArIHeHIlf,)

Tetwa 9. Euonozu"ecKu aKmunHbre coeduHewufl
$ 29,ynp. 1-7A. O6parun

BUTAMIIHHbD(

[peflapaToB.
florttsuraMlrurr
A. Ootorpa$nz
XTIBOTHbD( C

pa:|JI'ltrHbIMrr
([oprraauu
AB}ITAMI,IHO3OB

,{. O6uapyxen}re
BlrraMrIHoB A, C, D n

1(e4)



2-3
(e5-
e6)

Oepirrenru A. Cpanneune
cKopocTlr pa3Jlo)KeHnt

nepoKcllAa BoAOpOAa

rroA Aeftcrnnena
([eprr,renra (raranasu)
Lr HeoprtlHutlecKllx
KaraJrltaropoB (KI,
FeCl3,160z)
JI. OepuenrarnsHnfi
nrApoJIrI3 KptxMana
noA Aeficrnneu
AMlIJIA3bI

JI. Paguoxenue
uepoKclrAa BoAopoAa

rIoA AeftcrsueM
KAftUITI3bI

$ 30,yup. 1-10

..'

4(e7) fopruouu A. fharar c
uso6paxenueu
crpyKrypHrx (fopuyn
TODMOHOB

$ 31, ynp. 1-ll

1.

5-6 -
8
(e8-
ee)

Jlerapcrna A. flnararrr c

Soprvrynarrau
saxueftruux
JreKapcrBeHHbrx
npe[aparoB

$ 32, ynp. 1-16

9
r0(1
01

102)

O6o6uesue ro Kypcy
opran[qecrofi xuuur,I

l.

\Y.re6no-NreroA[rrecKnfi xomu.rrerr

fa6pnenan O.C. Ilporpair,ttrla Kypca xIIMIllr Nrc'

o6uleo6pasoBareJrbHbrx yqpex,ueHl'Ift .- M. : Apo$a, 2005.

Z, fa6puelxn O.C. Xurr,rus. 10 KJracc. flpo(pranrnuft yponenb: MeroA. noco6ue. - M.:

,{po<fa,2006
laOplEeun O.C., Macraen @.H., flonouapen C.IO., Tepenun B.I,I. Xurraus. l0 Knacc.

ilporfulrnrrft yponerm: yre6. Ans o6qeo6pasonar. Yupex4enufi. - M.: Apolba, 2005.

ta6pgeuu O.C., OcrpoyMoB IrI.f. HacroJrbntul KHlIra yqlrrent. Xuvtus'. l0 KJIacc. -
M.: fuoQa,2004.
fa6pueuu O.C., Eep€rrun fI.H., Ymarona A.A. u 4p. KourpoJlbuble lr rpoBeporlHble

pa6orrr ro xLIMlIr. l0 rnacc - M.: Apo(ba, 2003.
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