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1. AHnorauug
flporparr'rrraa cocraBJleHa B coorBercrBr.ru c "Tpe6onaHzrrrara (@egepanrurfi rcouuoueHr) roorgaremuoMy MI'IHIIMWy corepx a,ufl v ypoBHro ,,oAroroBKH 6axaranpa r,r Ar4rrnoMprpoBaHHorocllequaJlplcra Eo uI{KJIy "o6que MareMarzqecKlle u ecrecrBeHHoHa)ArHbre AucrlgnJrvHbr,,! BfocygapcrueHHblx o6pasonarelBHblx craHAaprax BToporo noKoJreHr.r{,,, ytnepx,qeHHErMr,I Muno6-pa3oBaHu.fl Poccu, 21.02.2000 r. yqe6,as Ar"qrnrrna .o6ulas " ,"op.ufrr..*u, x.t*Lrfl,,',BJlflercfl o6sgare*HblM KoM[oHeHToM B rloAroroBKe c,,eqplafllrcroB no MeA,Ko-6zonorraqecxunaHa[paBneHHru' llepaar qacrb (o6rqar xrauul) Ar,rcqunmlHBr .f,Br{erc.s 6asoeofi Ar,r ocBoeHilsHeopmHilqecxoft' aHalutugecroft, opraHl{qecKofi, Sasu.lecKoft, KoJrr oup*toit, 6uonoruvecrofi,oaprurfiesr,qecrcofi E APyrrax xI,MHtIecKHx ,qvcquflJrr,rH, Korop're Heo6xogzubr AJUr ycneuuofi

Ae.rrreJrbH o cru crleqfi aJIHcra B KarI ecrBe npav a-6aoxuMaKa.

fny6oroe I'I3yrreHHe By3oBcKoro ryp ca ;oG*, r*pragzqecKafl xr4,Ltfl,, ocHoBBrBaercqua 6a:e guaunfi B flpeAenax aHarorurlHoro rrrKoJrruoro Kypca. flpe4nolar aercfl, rrro [pr4nocryrIJIeHHI'I B By3 cryreHT 3HaKoM c ocHoBHbrMH [oH.,rrr,r.rrMr,r r,r 3aKOHaMvr xvtMHVr, CTpOeHr,reMaroMa lI BelrlecrBa' SJIeMeHTapHBIMt'l noHtrI4sMH xsaHrosoft MexaHVKr{, p*rrrrr"r* pt rr4ttaMqxlIMHqecKI'Ix cBffsefi, ocHoBIrbIMl4 3aKoHoMepHocrrMl,I tlporeKaHug XI,IMLI.IecKI,Ix pearqufi,ycnoBI'LMI'I xHMl{qecKoro paBHoBeclnt' rlaccusuxaqueil vt HoMeHKJrarypoft ueopraHrrrrecKr{xcoeguneuuft' caoilctBaMu saxHeftrmx gJIeMeHToB u I{x coegzuenraft, weer BEIpDKarbXI'IMHTIeoKI'Ie npoqeccEl MoneKynflpHbruu u IToHHLIMA ypaBHeHr,rf,Mr,r, MOXer npoBoAr,rrb pacqerbrKoHIIeHTpaqufi pacrnopoB, HMeer [peAcraBneHue o n{ApoJrrz3e coreft pa3rr,rrrgoro rr{na, yl,reer
YP ABHI,IBAT' OKI{CJII{TEJI'H O-BO CCTAHO BI,ITCJI'HLIE PEAKIII{LI H T, A,

3. IIe.rE-la sanaqu rucuunJrHrr

" 
Vqe6nas AI'IcqunnHHa,,o6u1ar rI HeopraH[qecKaf, xl{Mrz fl" flBrfle-rcfl,o6ssaremusrM KoMno-HeHToM B rloAroroBKe c[eIII4arIpIcroB IIo MeAaKo-6uolorrqecKzM Ha[paBileHr,rrM. flepuax qacr6

(o6rqar xr'rrrazr) AI'IcLIH[JII'IHbLBJLf,erc.fi 6asosoft An ocBoeHr,rfl HeopraHu{ecxofi, auamlrzuecxofi,opraHrvecrcofi, Susauecroft, xoJmouguoft, 6r,rorornvecroft, @iprraaqenrurar*or u ApyruxxI'IMI{qecKHx AI'IoqpIIJI'IH, Koropble reo6xogunarl Ang ycneurroft AeflTeJrrHocrr.I cleqpraJrucra BKaq ecrBe npava-6uoxuMr,rKa.
o l{mu duc4unnuuor

- Hayr{I4Tb cTyAeHTOB npHMeHflTb TeopeTr{qecKHe 3HaHH.'r
3a4aq,

K perueHHlo pacqeTHblx ra [paKTr.rqecKrx

- acnoJll3oBarb flepuoAHr{ecKyro clrcreMy lt' U. Meu4elees a rnfl xapaKTepvcrnxn csoficrsoJreMeHToB z ux coeguuenafi,
- rrporHo3lrposars csoficrBa coeArzH euufr, ua ocHoBe Hx crpoeHHs,
- [oJlb3oBarbcr yue6uofi pI cflpaBor{Hofi mareparypofi, nponoA,Tb xrzMr.rqecK,e 3Kcnepr.rMeHTbl.

o 3adaqu ducqunnuuu
3aKIIrOqaIoTc, B I43),qeHHH
- ocHoB coBpeMeHHofi xzuuqecrcofi Hayrcu: KBaHToBo-MexaHHr{ecKux npeAcraB tertufr o crpoeH}r,aroMoB, MoneKyn H xplMllqecKofi cu:a; crpoeHtapl Berr{ecrBa H 3aBacuMocru MexAy crpoeH,.eM LlxlIMI,IqecKI{tvtH csofi crgaMu BelrlecrBa;
- nepproAruecKoro 3aKoHa oJreMeHToB A. l.I. MeuaeJreeBa;
- Kt4HerHKlI H TepMoIHHaMvIKH xHMuqecKHx pearqufi, ALIHaMIzT{ecKprx xIrMIzqecKp1x paBHo vecufr;- KHCJIOTHO.OCHOBHBIX PI OKI,ICM,ITEJIbHO-BOCCTAHOBHTEJIBHSTX CEOfiCTA B 3ABHCHMOOTI4 OT CTCTIEHHOKHCICHU,g H TIOJIOXEHHf, 3JIEMEHTA B IEPHO,{HIIECXOfi CTICTEME {. I,I. MCHAENEEBA;- coBpeMeHHOft rcnaccn$HKaTIHH r.r HoMeHKJrarypbr HeopraHuqecKr4x coeguHeHUfr;- csoficrg saxHefiurux 3JreMeHToB u wx coeguw,enufi;
- 6uolorzqecxoft ponl, oneMeHToB B xrIBLIx opraH,I3Max H [pHMeHeHr,I]o HeopraH[IqecK,xcoeguueuuft B MeIrjULtHe

3 aduv u n a6op a mop H btx p u 6o m:



- 'qarb 3Kc[epI4MeHTaJIbHoe o6ocHonaHze reoperar{ecKlrx BonpocoB o6qefi u HeopraH}Igecxofi
XUMLIH;

'o6yuiarr cryAeHToB noJlmoBarrc[ MeroAaMu $u:uxo-xriM]rqecxax usrr,repeuufi;
- npI'IBHTb HaBbIKH B rIpoBeAeHHH 3KcrlepvMeHToB u oSopn,tneHllla 3Kcnepr4MeHTarrbHbrx AaHHbrx;- Ha) 114T6 aHana3l'IpoBarl Ha6moAeHI4, I,I AaHHr,re nsuepeHufi H Ha ocHoBe 3roro Aenarr,o6o6qarorqrae BBrBo,{br ;- HayIIrrE cryAeHToB tlorb3oBarlc.s cnpanovuofi mareparypofi, ocruIecrBJlsrb rrorrcKueo6xo.quuofi yle6u oil a uaylHofi uH $oprr,t aqrzu.

flo cle npoxoxAeH ufl Aucltl:anllrHbr cryAeHT AonxeH :

.sHumb
- TeoperHqecKl'Ie ocHoBLI conpeueHHofi xuutuqecxofi HayKH: KBaHToBo-MexaHlrrrecKHe
IPEICTABNEHI4C O CTPOEHUH ATOMOB, MOJIEKYJI H XHMUqCCKOfi CEISU;- flepHoAur{ecxnfi 3aKoH 3JIeMeHToB E\. V. MeH4eleena, 3aBHCAMocrs csoiacrB 3JIeMeHToB orcTpoeHHf, aToMOB;
- cTpoeHl're BeIIIecTBa H 3aBI'IcI'l MocTb MexAy cTpoeHpleM I4 xLIMHqecKul,ru ceoftcrBaMll BenIecTBa;- KHEeTI4TIeCKI'Ie v TepMOAHHaMIrqecKHe xapaKTepI4crI4KI4 paBHoBecHr,Ix H HepaBHOBeCHbrx
xrIMI,Iq ecKI4X npoqeccoB ;
- coBpeMeHHyto xlaccu$IrKaIIHro [I HoMeHKJIarypy HeopraH]rr{ecK}rx coegzHeuafr;
- ceoficrsa saxHefiu,x SJIeMeHToB, a ra*xe Kr4cJIorHo-ocHoBHbIe u oKHcJrr4TeJIbHo-BoccraHoBr.I-
TeJILHbIe csoficrsa ux coegzHeuzft;
- ronorpa$uro u 6uoloruqecKyro ponb BaxHeftmux 6uoresnrrx 3JreMeHToB B opraHa3Me r{enoBeKa;
- rrplrMeHeHue HeoptaHr,rqecKr4x coeAuHeuufi B MeAHTIHHe

. yMemb
- caMocro'TeJlbHo pa6orarl co cnpaeouuoft Lt yre6nor7 vr nero.qn.recxofi lureparypofi,
NPEBPAIIIAT' IPOqI,ITAHHOE B CPEACTBO ANf, PEIIIEHI4f, THTIOB'IX 3ATA.;
- aKTI'IBHO lICrIOJIb3oBarb HOMeHKJIarlpHbre flpaBzna rro HeopraHuqecxofi xvnrlr,r Iz HOMeHKJrarypy
HeopraHrrr{ecKnx co eAr4 u eruuit ;
- paccql'ITblBarb 3HeprcTzqecKHe xapaKTepHcrrlKlt XvtMLtqecKHx npoqeccoB, [porHo3HpoBarb
HarlpaBneHHe a uy6any HX nporelrcaHVfl, paccqHTbIBar[, paBHoBecHbre KoHqeHTpau,,a BeIrIecrB no
Ir3BeCTHbrM Hcxo.qHr,IM KO Hr-leHTp arl HflM U KOHCTaHTe p aBHo Bec H.s ;- paccql4rblBarb KoJII'IqecrBa KoMrIoHeHToB pacrBopoB sagaunofi KoHueHrparlLtvt v upvtoroBJr.[Tb
pac:rndprr orpeAeneHHofi rconqeHr p a\w;
- yMerb rlpeAcKa3arr o6paaonaHae ocaAKa rIpII oJIHBaHW pacrBopoB v3BecrHoft rogqeHrpaqau;- HA OCHOBaHHI'I nepploAHqecKoro 3aKoHa H CTpoeHr4r 3neKTpoHHbrx o6oloqerc aroMoBnporHo3l{poears csoficrBa H B3a}IMoAeficrsae xHMHrIecKr.Ix 3JIeMeHTo B vI r4xcoeguHeHufi, pe[Iarb
c o oTBeTCTByIOqpIe 3THM II p eBp arIIeH I4.gM KOIH rIecTB eHHbre 3 alia.qu :- [poBoAHTb upocrofi yle6Ho-acclegonarenscxnft 3Kcnepr.rMeHT Ha ocHoBe oBJraAeHhf,ocHoBHbIMI'I [pIreMaMH TexHrIKrr pa6or e la6oparopvz, BbrnoJrHrrb pacqerbr, oQopunrrrpe3ynbrarbr, QopnrymapoBarb BbrBoAbr.

o anudenn
- MeroAaMI'l pacrlera rcoHqeurpaqufi pacrBopoB, TepMoALt HaMr.rrrecKqx u Kr.rHer,rrecKHx
napaMerpoB xaMur{ecKax rrpoqeccon u paaHonecaft ;
- flpaeMaMr.r rexHlrKu la6oparopHrrx pa6or;
- MeroAaMH [OrzcKa Heo6xogul,roil yle6Hofi u naytwofr uH$opnraqua.



BuArr yve6Hofi pa6orrr

Bcero,
B

aKaA.
qacax

Illnp.a.renue ro ceMecrpaM
1

ceM ceM ceM ceM. ceM ceM

3 4 5 6 7 l0 11
VUUIA}I .TIJYAOCMKOCTb II3YqCHIIfl
AlrcqurrJrrrHbr no ceMecTpaM , B T. q.:

144 144

r.r.AyAr.rTopHbIe 3aHflTr.r.f,, B T" r{.:

l.l.l.Ilexuuu
72 72

36 36
r. I .z.rrpaKruqecKHe 3aHflTutfl, B T. r{.

1.1.2.1. K@

-

L l.3.Ceuuuapsl

l. l .4.JlaooparopHrre pa6orrr 36 36
r. l .).Apyfrle Br,rABr ayAr,rropHbrx saHsrafi

r.z.LaMocrorreJrlHaf, pa6ota, B T. rI.: 45 45
LZ.l. lloAroToBKa K SK3aMeHaM

l./.2. Apytl4e Br.rAr,r caMocroflrelsHoft
pa6oru, s r.v. (uoxHo yrca:ars)

1.2.2.1. IlucrueHHbreAoMarxHr.re
3AAAHHfl

t.2.2.2. Kypcorrrepa6or:rr

t.2:2.3. 3cce u petfeparu
l.J. KoHcyJrLTarlril4

-

I4rorosufi ro urporrsEilE 27 )t<t 27

I



PacnpegeleHze BecoB no (toprvranr KoHrponf H orIeHKH aKaAeMr.rqecxofi ycrenaeMocrr4

I Yqe6Hrrfi Mogyls

Bec r}loprrarr

Texyqero xoHTpoJu
r pesynrrupyrcqefi
orleHKe TeKytrlero

KOHTpOJI,

rlpoMexyTorrHoro
KOHTpOI, s u.rorosoft

orIeHKe

npoMexyTorlHOrO

KOHTpOn,

Bec aroroebrx
oueHox

npoMexyTortHbrx
xourpoleft u

pe:ylrrupyroulefi
oueHKe

npoMexyTorrHoro
r(oHTpOJL

Bec oqemu
floceulaeMocT

vlr
p$yJr6rr{pyro
qeft oqeuxn
npoMexyT.

KOHTpOnetr u
OIIEHKI.I I,ITOT.

KOHTpoJUI B

pByrrBrnpyrc
Ueft oUeHKe

I,ITOTOBOTO

KOHmOntrBra yqe6Hoii
pa6oru/roHrDoln

Ml' M2 M3 MI M2 M3

NoH',r'p()JtbHa.fl paooTa 0.6 0,6

fpcoBa, pa6ora
Jla6oparopusle pa6orrr 0.5 0.5
Ilncrueussle AoMarrrHne
3a.qaHr,r,

rcce (pEeeparH BHoro rHna)
Ycrgufi onooc (ceuwnanc 0.5 0.5
t,eQepaT

Bec peoyasrnpyroIr1efi-
orleHKlr TeKyrrlero KorrTpoJffi
B I.rToroBbrx orleHKax
rrpoMexw, rorroolefi

0.4 0,4

Bec urorosofi oqeuxa l-ro
[poMexyToqHoro KoHTpoJu
B pe3ynbrr.rpyroqefi ouenre
flpoMexw. xorrnolefr
Bec uroroaofi orIeHK[ 2-ro
lpoMexyTorrHoro KoHTpOJT{

B pe3ynrrr,rpyrcqeft oqeure
[poMexw. xorrnolefi

0.5

Bec urorosofi oueHxn 3-ro
npoMexyroqHoro xoHTpon,
B pe3yJrrrr.rpyrcqefi orIeHK e
flpoMexyr. xorrrpolefi .r.1.

0,5

ljec pe3ynErr.rpyrouef
oueHKH [poMexyToqHbrx
KoHrpoJreft B pByJrErr{p.
OUEIIKC I,ITOTOB. I(OHTNONf,

0.4

SrcsaMeu/sa.rer
(oqenna rrroroBoro
KOHTPOJIS)

0.6

I=l I=l I=1 I=1 )= I=l I=1 )-= I



7. Co,[epxanne flucunn.nuuu

2,4,l,Tettarl'Iqec*,nil ITJIaH Ir rpyr,eM*.er' aylrrropHbrx saHsrrfi (Moaynu, pa3AeJrbr
IucqurrJrrrHBr rr Br.rAbr ranarnfi) no yue6nony [JraHy

PasAerH l,t TeMbr ArrcuurrJrr.rHbr

5Be.[eHIre.
PasAefl 1. Pasnnrue xr.rMrrr.r.

Bcero
IIACOB

JIercquu,
IIACOB

Ceuuuaprr
, rlacoB

JIa6op.
qacoB

IrpaKT
TIACOB

4 ,,
2

r eMa I .l tlcTopr{qecKHe 3Tanbr pa3BUTLtfl xt4ML1r4.
OcttosHtte noHflTl,tf, H 3aKoHBI xt4wt4t4 4 2 2

ra3AeJr z. CTpoeHrre BerrlecrBa.
Teua2.l Cm
Tert,rqZ.Z n

)', 10 t2
8 4 4
4 2 2

VMd Z.J 2\HMI{TIECKAg CB,'I3b 6 2 4
I eMa z.+ KoMlJIeKcHbIe coeAHHeHI,L 4 2 2

ra3AeJr J. 'l epMoAr.rHaMr.rKa rr Kr{HerrrKa
XIIMUrrecKlrx trpo ueccoB. t4 6 2 6

r eMa J.l xHMl4qecKa.fl TepMOAVHaMT,IKa 4 2 2
L EMA J .Z 2IHMT{IIECKAjI KI,IHETHKA 4 2 2
r eMa J.J xHMl4qecKoe paBHOBeCHe 6 2 2 2

ra3AeJr 4. racTBopbr.

@ 10

4

2 ) 6

2 2
T ema 4 .2 3lexrp olurlrrr ecra, All..oq,auE-

npoqeccbr.

!
4

2 4

2 2
Terr,ra 5.1 O-r pearqura, 3JreKTpoJrr,r3.

3nerrpoAnrre norenqualu ueraJrJroB. 4 2 2
PasAefi 6. XuM[s 6uorennrrx ,r.r.nroi] 18 8 2 8

Terr,ra 6. I Xuurqecru. rreuerr"i 6ro.6.prrl
To uo rp at[a.s saxHefi ruux 6uo reusrrx sriNneHros
B opraHu3Me qeroBeKa u lrx 6uolorrqecKzur ponr.

4 2 2

teMao,z s-JJreMeHTbr rt ux coeAr,rnenr,rf,. O6qas
xapaKTepr,IcrrrKa [I ux 6uoloruqecKa,
poJrb r.r [pr.rMeHeHHe B MeAHq[rHe.

4 2 2

Teua 6.3 p-3leiueur6r r,r r4x coeAraHeuu{. 06rI-
xapaKTepl,IcruKa w ux 6uoloruqecKaf,
poJrE I,r npHMeHeHHe B MeAr{rIHHe.

4 2 2

r eMa o.z+ o-JJIeMeHTEt Lt ux coeAilHeHl4f,. O6qag
xapaKrepucrr,rKa H ux 6uonoruqecKa.,r
poJrb H npvMeHeHr,re E MeAr,rqr,rHe.

6 2 2 2

NIL,I U 72 30 6 36



7.2 Cogepxanrre pa3AeJroB r.r reM .qr.rcqu[JrrrHbr

BneAenue
oanoft I'I3 ecrecrBeHHblx HayK, t43yqarcqrrx oKpyxarcquilt sacMarepr4aJrbHrrfi uzp Bo BceMuuoroo6pasl'IH ero Qoprr'r u rlpeBpallleHuit, xzttercflxvrMvrfl.Bce e npzpoAe npeAcraBr-f,er co6ofi

pa3m'IqHEIe BHA6I rBHxyuleftcs Marepltn. flpenpaIqeHr.r, BerrlecrB r,r conpoBox.{arouue prx rBJreHH,- cylrlHocrE xlnMl'IqecKoft tfoprvGr ABIrxeHH, Marepr,u4. flpocrefiurunn uocarereu xzuuqecroft
(foprrarr ABI'IxeHI'If, MarepHI'I cJIyxI,IT aroM, B ToM ru4cJre HoHr,r3r,rpoBaguufi. B coorsercrBar{ cKocMoJlorllefi Eomuoro B3pbIBa aroMEI, a s AanrHefimeM I,I MoJreKyJrrr, Bo3Hr,rKJrI{ B rrpoqecce
3BoJIIoqu[ Bceleuuoft or cBepx[Jlorl{oro I{ cBepxrop.rrqero cocro.fiHr{fl Ao coBpeMeHHoro Mr.rpa
3Be3A I'I raJraKTInK' C $oprvrrapoBaHueM 3eulu KaK [JraHerbr Ha xr{Mr{qecKyro gBoJrroqnro crana
oKillblBarb reficrsue reoJlorll.lecKarl gBoJlloqus 3erlru. Xuurqecra.,r sBoJrroqu.rr, B cBoro oqepe,qb,
[pI{BeJIa K IIo'f,BJIeHI'Ito 6uolornqecroft tfopurr ABr.rxeHr.rfl. Xunrrq - HayKa o cocraBe, crpoeHgr.r,csoftctnax, [peBpaIueHI'L,Ix BeulecrB I,I f,BJreHrrrx, Hx conpoBoxAa]oqux. O6utas xpt4.rfl,H3yr{aer
Teoperl'rqecKHe npeAcraBJIeHLu Lt KOHTIe[qfi[r, cocraBJr.flrolllEe Syn4arr,reHr scefi cucreMrr
xI'IMI'IqecKI{x sHaHuft. HeopranauecKaf, xI,IMLL - sro xt4wufr.sreNaeH.ros flepuogauecroft cucr:eurr u
o6pasonauHbrx uMr{ fipocrbrx r,r cJroxHrrx BerrlecrB.
Jlareparypa: [1]-Bnegeuue, [2]-rrl. 1, [3]-uacm l.l

Pagner 1. Pagnur[e xllMuu.

^ Teua 1.1 }rcropuqecx[e grarlbl pa3Brrrrrfl xrrMrr[. ocuonuue nogsr,nq r{ 3aKoHbr xr.rMrr[.
OsHarco DIreHue c 3Ta rra Mu pa3Br.rr,,q x r.r Mr.r .,ec*rrx HayK :
a) uaryporfuloco([cnufi nepzog (Apncrorenb, flraroH, il.r*rnn,.(err,rorpur),
6) anx.urraz.recxraft reprroA (IV-XVI nn.),
a) nephog craHoBJreHr.rflxvrwr4t4 (xvI-xuII nn.), reoppu Srorucroua lllrarx,
3aKoH coxpaHeHr{ff Maccbr Jlanyasre u Jlouonocona,
r) uepuog aroMHo-MoJreKyJrrpHoro yqeHuff ( 1 g60- I g70 rr.),
g) repnog KJlaccuqecKoft xutrluu: or [epr{oAr{secxoro 3aroHa Meu4ereena Ao reopu11 crpoeHa,
aroM4
e) coupeueuHuft etan pa3Br,rr[fl xHMr{Lr - Hc[oJrb3oBaHr{e xnaHtosofi xrrMr.rn.
ocHosHHe ,oHflT[L It KoJrIagecrBeHHbIe coorrroureHuflBxr4*r4u: aroMHaf [I MoneKyJrrpHafl Macca,
MOJrb, MoJrrpHa, Macca, grlcJro Anoragpo, 3aKOH COXpaHeHr,r, Maccbr [r gHepr],Iu, 3aKOH
nocroffHcrBa cocraBa, coBpeMeHHafl $opnaynrapoBKa crexl,IoMerpuqecKl4x 3aKoHoB, ra3oBbre
3aKOHbI.

Jlureparypa: I I ]-Bne4euue, [2 ] -ru. I -2, f3)-uacru I .2

Kraccu'Iecra,l MoAeJrb crpoeHufl aroMa, HyKJroHbI H gJIeKTpoHbI, KBaHToBaTI MexaHI{K4
ypaBHeHI'Ie Illpegunrepa, BoJIHoBa.[ Qynxqza v, urorHocrE BepotrTHo crv il pauturhHiur nJrorHocrb
Bepo'rrlocrl'I HaxoxAeHl{f, gJIeKTpoH4 noHrrr4e sJreKTpoHHofr op6wrawt, gHeprerr4rrecKrre 

}poBHI,rH [oAypoBHH eJIeKTpoHoB, KBaHToBbIe qr{cJra. flpunqun flaytu, npaBr,rJro fyHAa, oqepeAHocrb
3a[oJrHeHr'r, SJreKTpoHHbrx floAypoBHefi, npauulo KreqroscKoro.
Jlrareparypa: I I ]-ra. 4, pl-rt.3, f3l-uacrc 2.4

Teua 2.2 llepuoAuqecrrfi saroH Meugeleena.
flepuogu'recrufi saroH u flepl{oAl{qecxas ra6rzqa MengereeBa, cBr3b MexAy csoftcrsaN4r,r

SJIeMeHToB I'I crpoeHl'IeM I'Ix aroMoB, I'I3oro[bI. Csoficrsa aroMoB: aroMHbre pa1uycbt,oHeprl,I5r
I'IoHrBaIIru'I,3HeprHf, cpoAcrBa K gJIeKTpoHy, HoJleKTpoorpr.rrlareJrBHocrb.
Jlurepaqrpa: I l ]-m. 4, l2j-r *3, [3 ]-.raCrr 2.5

Pas.[er 2. CrDoeHue eeuecrsa.

Tervra 2.1 Crpoenue aroMa



Jlureparlpa: I I ]-ru.4, [2]-rur. 5, [3]-.racrl 3. I 4

Tervra 3.1 X[Mu.recKafl TepMoAr.rHaMr.rKa.

Teua 2.3 XuMu.recxafl cBs3B.

"MeroA BaJreHTHbrx cn.Eseft, MeroA MoJreKyn pHux op6urareil, upnuep o6pa":onauua
MOneKynu BoI0poAa. Henonupllar u [oJltpH.ur KoBzrJreHTHa, cBr3b. Cnoftcrsa rosareHrHofi
cBff3r'r. fu6pugneaqrrfl. 6, zt u 6-csrsla. r{maua r,r sHeprfi, xr,rMr,rqecKoft csqsg. flonopHo-aKIIeIITopHbIfi uexauugtr't o6pasooauuf, KoBiLIIeHTHofi csssu. Apyrne rr,rrrbl xl{Mr,rqecroff cBfl3r,r:
I.IOHHAfl, METAJIJII{qECIT..M'T'-gNEKYNSPHBIC B3AI,IMOAEftCMVX, BOIOPOAHAf, CBfl3b.Jlzreparypa: I t ]-m 4, f2l-rt.4, [3]-uicm Z.O

T elaa 2.4 Koun;rerccnbre coeAr.rueHrrff .
Kouulercnble coeAI'IHeHI'I.,I, KoopAuHarluoHHa, Teopu, Bepuepa. Houeurnaryp a, wtaccusur.url,,u ycroft'rnrocrE KoM[JIeKcHLIx coegrmeuuft, nprpoiu *r*^ar*ofi cssst,t B KoMnJreKcHEIx

coe.u,rHeHlrrx.

ocrosHHe noHflTH, xI'IMI'IqecKofi repuogulraMr,rKr,r. O6paruuue u neo6paruMbre flpoqecchr,
cauoupousroJrbHBre [poqeccbr c Ar.rccuflaqlleft enepru u utLtBerrlecrBa.

flepnoe Hatlaflo repMoAI'IHaMI,IKI,I, BHyrpeHH.rrr 3Heprur, oHTulJrbnr{r, .rerloBofi e66ercrpeaKIIHI'I' 3aKoH lecca, SHT,IJIbIII{, o6pasonaurar. Bropoe naqano repMo.qr,rHaMI,IKI4, gHTpo rrurfr, 14BepoflTnorrb [poqecca, cno6o4uax oHepru, fu66ca.
BganMocergb MexAy [poqeccaM, o6uena BerrlecrB u gHepru,n B opra,r,r3Me.

Jlureparypa: [1]-rur. 7, f})-rt.6, [3]-.racrr 3.1 I

Tervra 3.2 Xlrrru.recrcafl KlrHerrlKa.
flousrue cKopocrll xlrMl{qecKoft peaxqnn. Teopr,rr croJrxuoBeHuft, sarou 4eficrryoqux

Macc' KoHcTaHTa cKopocTI'I peaKIIHH, Teopu, aKTI'IBupoBaHHoro KoMtIJIeKca, gHepr14s aKTr,rBarl[u.
Bnnsnue KoHIIeHTpaquPI, AaBJIeHHf, I'I TeM[epar]p6r Ha cropocrb xr,rMr,rqecKofi pearqrz. Knnerma
cJIoxHbIx pearqufi. Karamls. loiuoreuurtfi, rereporeHurrfi ra $eprraeurarlasHrrfi KaraJrrr3,
KaraJlu3aropbl, [poMoropbl, KaraIm,ITlIrIecKLre tgrt, ururuluropbl.
Jlureparypa: []- rrr. I u 9, [2)-rt.6, [3]-.racrr 3.10

Teua 3.3 Xnnauqecrcoe paBHoBecue

"flousrne xlnMl'IqecKoro paBHoBec[r. llsn,reHerae cno6ogHofi sueprnr crrcreMbr,
cra6urmurte u uetacta6l'IJrbHble cocrorufi.f,, TepMoArrHaMr4Ka xvMr,rqecKoro paBHoBecr{r,
xI'IMI'IqecKI'Ifi uotenqraal, KoHcraHTa xI{MI,IqecKoro paBHoBecyrfr, Blrasltre KoHIIeHTp a\Hu, AaBIrcHus.I'I TeMleparlpbl Ha IIOJIOXeHLIe XHMlrrrecKoro paBHOBeCUfrrtlpr4HLlWU JIe lllarelre.
Jlnreparypa: [1]- rur. l,f2)-ur.6, [3]-.racrr 3.12

Pagner 4. Pacrsonrr.

Terua 4.1 Pacrnopu.
Klaccu$arallll, p acrBopoB, pacrBopuMocrb ra3oB, xl.r4ro crefi ra rBepAbrx Berrle crB,

repMoAr{HaMr,rKa pacrBopeuua, 4ustplezr. cuoco6u nupaxeHr,r, KoHrleHTpa\uvpacrBopoB:
MaccoBas I'I MoJrEHa, AoJII'I, HopMaJIbHarI, MoJIrpHafl I,r MoJrrJrEHa.s KoHIIeHTpaquil, Tt4Tp,Komlrat[sHrle csoftctBa pacrBopon. S6ym,rocKorruqecKo,e rr Kpr,rocxofi,nqecKlre KoHcraHTEr.

Jlureparypa : I I ]-rur. 2, l2l-r n.7, [3)_u acru 2.9

T eua 4.2 9lerrpolllrrrqecrcafl Arrccoquaqr.rfl .
Teopur SJleKTpoJlt4Tuqecxofi Alaccolluar.rl,tu, 3JreKTpomdrBr r4 HeoJreKTpoJl[rrbr, Arrccoquaq,4,sreKTpoJtrrroB B BoAHLIX pacrBopax. Caa6rte H cr{JrbHEIe gJleKTpoJrr,rrrr, crenenr Alrcco\ualr41- w



KoHcraHTa,{uccollHauHu' floHqrus KHcJIor In ocHoBaHr.Ift no EpeucreAy, Auccow4a\ilflBoA6r,
BoAopoAHEIfi noxasarenr pH, peaxqul'I MexAy vo*aw:a. fialpolzs coreft, KoHcraHTa paBHoBecp1f,
rI{AponI'I3a I'I cTeIIeHb rI'IApoJII{3a, poJlb rl,IApoll43a 6uoopraHuqecrux coeAr.rHeHlrft u upoqeccax
xH3HeAeflTeJrbHocTH.

Byr[epHrre pacrBopbr, pH 6y$epn6rx pacrBopoB.
Jlureparypa: [1]-u. 3, [2]-rur. 7, [3]-.racrr 3.13

Tervra 5.1 orcnc.nurelbHo-BoccraHoBIrreJrEHbre peaKrlrru. Drenrpo.nug. SnercrpoAH6re
NOTEHIIIIAJIbI MCTAJIJIO B.

. Cteneur oKHcJIeHHg I{ BaJIeHTHocr', oLIcJIIrrerbHo-BoccraHoBI,ITeJI'HbIe peaKqII[,
oKI'ICJIUTeJII{ I'I BOCCTaHoBHTeJIII, CocraBJreHr.re O-B peaxquft, Bm.rffH}re cpeAbr Ha xoA o-B peaxquft,
oHororz'IecKoe 3HarleHue o-B [poqeccoB. Snerrpom3 pacnnaBoB r,r BoAHErx pacrBopoB
3neKrpoJll{ros. O-B peaKIII'IH, fiporeKaloque Ha [rHeprHsrx gJreKTpogax. OnerrpoJrr.r3,c
pacTBop r,rMbrM aHoAoM.

3arosrt @apager. Slexrpoguuft noteuqr M, pflrcraHAaprH'rx oneKTpoAHErx floreHrlr,ra,roB
MeftTJIJIOB. XUturaqecxne pIcrorIHHKH TOKa. Kopposur rerarmos.
Jlrareparypa: Il]-rur.3, pf-ru.7, [3]-uacrr 3.13 z 3.15

Teua 6.1 Xr'rDrlI'Iecxrre sJreMeHTu GuocQepu. TonorpaQnr naxHefiunx 6Horennrrx
SJTeMeHTOB B OpraHu3Me qeJIOBeKa u ux 6uo.noflrrlecKafl poJlb.

Xuunqecxue gJIeMeHTbl 6uoc(reprr. XilMn.recKr.re gJreMeHTbr B npr.rpoAe, MaKpo- rr
MI4KpooJIeMeHTbI B cpeAe H opraHLI3Me qeJroBeKa, ronorpat[ur saxHefillIni 6zorensux oJreMeHToB
B opraHz3Me rIeJIoBeKa u ux 6uolorFlecKa, ponr. gerorex a 6zoc{epa, gKoJrorvtfl, cB 3bMexAy
sa6oreraHr,r frMlt tr 6uoreoxuunefi uecrnocru.
Jlureparypa: [l]-ru. 5, [2]-u.l I

Telda6.2 s-9leuenrbl Ir ux coeAIrHeHIrn. o6qar xaparTepr.rcrr.rna u nx 6uo.noruqecpafl
poJrb rr rrpHMeHeHue B MeArrrlr{He.

O6[Iafl xapaKTepHcruKa s-gJIeMeHToB. Bogopog v ero coeAlrHegr.rr. O6qax
xapaKTepilcrl'IKa lqenoqH6lx MeraJIJIoB, Ilrx 6uoloruqecKa.rt ponb r,r [pr.rMeHeHr,re B eAr.rquHe. O6rqaa
xapaKTepl'IcrlrKa IueJIorIHo3eMeJIbHEIx MeraJrJroB, rx 6uonoruqecKaf, poJrb r{ r1pr,rMegeHge B
MEAI{III,IHE.

Jluteparypa: [l]-ru. 6, [2]-rt.l4-16, [3]-.racm 4.16 ra 4.lg

Teua 6.3 p-S.leneurbl Ir llx coeAI{HeHIrr. o6qan xapaKTepr.rcrrrra n ux 6uo.nor6rec6as
poJrb r.r npr.rMeHeHHe B MeAlrllrrHe.

O6Iqar xapaKrepHcrHKa p-eneMeHroB. O6qas xapaKrepucrr.rKa p-DneMeuroB IllA-rpyunu,
6ptoloraqecKarl poJlb p'eneMeHTon IllA-rpyn[br H r{x coeAzneulnft, rrpuMeHeHr4 nnalrq^a.
O6u1ar xapaKrepHcruKa p-sneMeHToB IVA-rpynnrr, 6uoloruqecKas poJrb p-eneMenros fVA-
rpynnEl H I'Ix coeAl4HeHufi, npuueHeHHe B MeAI,IqIrHe. O6rqas xapaKTepucrr.rKa p-sneMeHros VA-
rpy[[br, ouonornqecKafl ponE p-sneMeHTon vA-rpynnbr r4 r.rx coe,quuenufi, npru"*r.rra.,
MeAI{qI'IHe. O6qas xapaKrepucrllKa p-oneMeHToB VlA-rpynnu, 6zororur..** ponb p-oJreMeHroB
vlA-riynnbr r{ rrx coeguueuufi, npr,rMeHeHr,re B MeAr.rqnue. o6utas xapaKTepgcrr4Ka
p'sJleMeHTon(ralorenon) VllA-rpynnu, 6raoror[qecKarr poJrb raJroreuoB r,r r.rx coe4uuenufi,
IIp r,rMeHeHr.re B MeAr{rIHHe.
Jlureparypa: I I ]-m. 8, Bl-r t.l7 -21, f3f-uacru 4.lV -4.19



Teua 6'4 d-glleueHrbl Ir ux coeAlrueurls. o6utas xapaxTepr{crrrna n nx 6uo.norr.rqec*afl
poJrb rr nprrMeHeHr.re B MeAIrrIrrHe.

O6uag xapaKTepl{ctura d-greMeHToB VlB-rpynnu, nx 6uororurqecKas poJrb r,r
[pI{MeHeHI'Ie B MeAI'II{uue. O6rqar xapaKTepucrnxa d-eleiueHToB VllB-rpynn"r, 6roro.^..**poJrb coeAl'Inenufi MapraHua, lax trp[IMeHeHEe B MeAr4qzue. o6u1u" *upunp pni"ud-srerueHrosvlllB-ipynnu (ceueftcrBo xeJre3a n nrarunu), 6uororuvecKiur poJrb d-srer{eHrou ceMeficrsaxeJle3a' npI'IMeHeHHe IIx coeAllHeHuft s MeAI,IIIHHe. O6qa, xapaKTepr,Icrura d-elenaegros IE-rpyIIIIBl, 6uolorrqecKru poJlb d-srel,IeHron_IB-rpynnrr'[pr{MeHeHue Hx coeA,,tHeH,afi s MeAHrIr.rHe.Jlureparypa: [ 1 ]-u. 7, l}!-rt.l, [3]-uacrr I . 1

1' I'IcropruecK,e gral'I piBBI,ITr,rfl xurrazla. ocnoBHBIe floHflTuf, r,I 3aKoHEI XI,IMI,rH.
2. KnaccprqecKa.f, MoAeJrE crpoeHlr fr, arowa,HlirJroHbr r{ gneKTpoHrr

3' KsaHrosas MexaHI{Ka, ypaBHeHI'Ie Illpe4mrrep4 BoJrHoBaf, Qynxqux v, nrorHocrE BeporrHocrrr
PI PAAI,IAJIbHA'I IJIOTHOCTb BEPO'THOCTI{ HAXO)(AEHPIff 9IEKTPOHA

4. flonrr:ze oJreKTpoH,oft op6uranu, oHeprerr,secKue ypoBHr,r r noAlpoBHH gJreKTpoHoB,
KBAHTOBbIE q,ICJIA.

5' 3rerrponnue xou{nr}parlur{ aroMoB. flpuuqr,rn lraytu,npaBnJro fynra, oqepeAHocrb
3anoJrHeHr,r, SJreKTpoHrrbrx floA]poBHeft, npanuro Kre.rxoscxoro.

6' fleprao4raqecrufi 3aKoH I'I repuoAruecrcar ia6ruqa MenAereeBa, cB.s3L MexAy csoficrBaN{ilgretreHros u crpoeHr,IeM Hx aroMoB, r,r3oro[br.
7' csoficrsa aroMoB: aroMHLIe paAl{ycbl, gHepr,r r,roHu3ar{u,u, sHepr,, cpo,(crBa K oJreKTpoHy,gJreKrpo oTpr,rrlaTeJrbHo cTb.
8. Meroa BaJreHrr{brx crr3efi, MeroA MoJreKyJrffpHux op6uralefi, npuuep o6paeonanrr
. MONEKYJIbI BOAOPOAA. HENOIAPHAT I{ IIOJI'PHA'I KOBAIIEHTHAg CB'3b.
9. Cso fi crna Ko BiureHTHo fi csszu. f u6puyus aqu x.
10. o, n u 6-cssgu. lS:ranan oHepru, xr.rMnrrecrofi csssu.
11. ,{ouopno-aKrlelropsrrfi iraexaHu:na o6paso BaHus,KoB,rJreHTlro it csssu.
12. Lloptnat u MeriulJrr.rqecKa"f, cB.fl 3b.

| ] 
. 
ltf 

exnaoJreKyJrrp Hbre nsauuogefi crBlrs, BoAopoAHaf, cBr3b.
I 4. Ko rranneKcHbre coeAlr,eH, fl , KoopAr.rHarlproHHiu reop,, B epnep a.
l5' Horrtenuarwa, uaccu0uxa\t4fl u ycroft.runocr" xounuexcHbrx coeAr,r Henuk,11pgpoAa

xuMrrgecKo lt cstsu B KoM[JreKcHbrx coeAI4HeHr,Irx.
16' tlucrue (uu4unugya.rrrHue) BeIIIecrBa, cMecr,r, flpocrbre H cJroxHbre BerrlecrBa, arrJrorpoflurr.
17' Bumr KplIcraJIJII'IqecKI'Ix peuleroK: aroMHble, uolr'ble, MeraJIJrr,IqecKI,Ie H MoJreKyn pHEIe.
18. ocHosuble roHnra.t xltMurlecKofi rcpnaoguuaMnKr.r. o6parnrraue ; ;;;;;;r-"r. npou..r"r,

caMotrpofi 3BO JrbHEre flpo qeccEr c ALtccilila\uefi euepru v uIM BerrlecrBa.
l9' flepnoe HarIaJIo repMoAlIHaMHKI,I, BHyrpeHH{fl gHeprl,ls, gHTaJrbnalr, TenJroBofi eQt[err

p eaKIIr{}t, 3aKoH f ecca, gHTrIJIbnLlr o6p asonauur.
20' Btopoe Hatliuo repMoAuHaMI,IKH, gHTporu4flt4BeporrHorrb flpouecca, ceo6o,qnar sHepnrfl

fr.r66ca.
21. BsamuocBr3b Mex,(y flpoqeccauu o6iuesa BerrlecrB r{ gHepruu B opraHr*Me.
22'flonsrue cKopocrl'I xI'IMI'IqecKofi pearqun. Teopnr arorn orarufi, saron 4eficrsyorq[x Macc,
_ _ KOHCTaHTa cKopocrE peaKIII'IU, Teopu, aKTr,rBlrpoBaHHOrO KOMrIJreKca, 3Hepr4fl, agrut1a\uu.
23'Bttusttwe KoHIIeHTpaqu[I, AaBJIeHI,I.f,, TeMfleparypbr r.r Karilrrr3aropoB Ha cKopocr' xr.ruuqecrofi

peaKqHr,r.

24'Kw.HeruKa cJIoxHbIx pearqufi. floclegorateJrbHbre, uapaJrJreJr'Hrre, cor,p.f,xeHH're peaKrlr,,4.
HepasnemleHHEre r{ pa3BerBJreHHBre uerrHrre peaKrlrir{.

25' KunenrqecKa, KJlaccnsuraqnx xLIMI,IqecK[x pearqrfi. flopr4ox r,r MoneKyJrrpHocr6 peaxqrd.
26'KatulMz. fouoreHnrtfi, rereporenuuft u Sepltrenmru"rrrii *ur*t43, KaraJrkt3aropbr,



[poMoTopEr, KaTaIIHTrlqecKHe {,{bI, r,IHIH6}ITOpLI.
27 'frossrue XI'IMI4.IecKoro paBHoBecHq. I4sruer.rra ceo6orHorz 3HeprHH cprcreM6r, cra6rz6Hrre u

MeTacTaor4nbHbre c0 0T0[HI,I[.
28' Tepn'ro,4IIHaMHKa xI4MI'IrIecKoto paBHoBecvfl,xr4,r4qecxufi norenqllaJr, KoHcraHTa xr4MlrqecKoro

paBHOBeCr{f,.

29 ' Bs..s.,pte KoHIIeHTpaIIpIa, AaBJIe HVfl vt reM[epar)pBr Ha rloJroxeH,e xrzMlrqecKoro
paBHoBecr{fl , rrpr.rHuun Jle lllarelre.

30' Knaccu$I'IKaIIpLf, pacrBopoB, pacrBop,Mocrb ra3oB, xagrocreft v rBeprbrx Berr{ecrB,
repMoAHHaMrzKa pacrBopeHlls, lra{l0y:n.s.

31' cuoco6'I BblpaxeH,q K.HII.HTpa\HrpacrBopoB: MaccoBa.q H MoJrEHa.s AoJrH, HopMuurbHaq,
M O n.[pHa.'I I{ MO Jr.,rJrbHas Ko HrI eHTp ar\Ltr4, TvtT p .

32' KonnurarHBHEIe csoficrsa pu"r"opo". S6ynzocxon,rrecKpre H KplrocKonrrqec*He KoHcraHrr,r.
33. Ocuoc, ocMorlrqecKoe AaBneHVe.
34 ' Teopwx 3neKrponlrruqecroit AHccouHarlHH, 3JreKTpoJr vrrbr Lt He3JreKrpoJrp{rbr,

IuccoqprauHrr sneKTponuroB B BoAHbrx pacrBopax.
35' clh6rre H cI'InBHbIe 3neKTponurbl, crerreHb Ar.rccou,arl,,r H KoHcraHra A,ccorlr4arllrpr.36' rlonqrl,f, KI.'IcJIor I4 ocHoBaHI,Ift no EpeHcreAy, rr4ccoqvarl,{ 80A6r, BoAopoAHbrft norcagare*pH, peaxquu MexAy vro*awu.
37' fu4ponzs colefi, KoHcraHTa paBHoBecI{f, rv.{ponr{3a rr crerreHr, raApoJrr.r3a, ponb rgAponr,r3a

6uooprauu'tecKr'rx co eguHeuufi B rlpoqeccax x,3HeAe.,rreJr bHocr,.
38' Ey$epuble pacrBopst, pH 6y0epnsx pacrBopoB. ByrfepHrre pacrBopbr B opraHrz3Me qeJroBeKa.
39' creuens o*IzcreHu.s H BaJIeHTHocrb, o,cJrarerrbHo-BoccraHoBHTeJrbHBre peaKrIHH.
40' oxnc"rnrrel,hr v BoccraHoBHTeJIH, cocraBJreHue o-B peaxqn fr, attuxruuecpeAbl sa o-B peaKrlrz,.
41. BuoloruqecKoe 3HarreHl,te O-B npoqeccon.
42' SlemponH3 pac[naBoB 14 BorHBIx pacrBopoB oneKTpon,ros. o-B peaKrIHH, nporeKaroqpre Ha

r.rHeprHrrx gneKrpolax. Olexrpoma3 c pacrBoptlMErM aHoAoM.
43.3axoHtr @apaget.
44' 3nexrpo4nrtft noreHIIHart, prIA craHraprHr,rx 3ne*TpoAHLrx rroreHrl vraroBMeraJrJroB.
45. Xarr,ruqecK[re ]rcrorrHuKrz roKa.
46' Koppo:u.,I MeraJlnoB, cnoco6u 3aqnrbr or xr,rMzqecxofi H srexrpoxaMar{ecrcofi xopposuu.
47 . XutttuqecKue 3JreMeurrr 6r,roc$eprr. XnvuuecKr.re 3neMeHrbr B npr4poAe, MaKpo_ pr

Mllxpo3neMeHTbl B cpele lI opraHz3Me qeJroBeKa, ronorpa$ar saxHefturax 6aoresHrx
gneMeHToB B opraHrr3Me qeJroBeKa z ux 6uoloraqecKa.f, por[,.

48.9enoserc z 6zoc$epa, 3KoJIorI4.g, cB{3b Me)r(qy sa6olenan.zflMt4 u6aoreoxzuzefi uecrsocru.
12.oa^uo xapaKTepvcr,Ka s-3JreMeHroB. Boaopoa rz ero coeAr,HeHHr.
50' o6qar xapaKTepvcrl'IKa nleJroqH'Ix MeraJrJroB, rzx 6uolorzqecKafl ponb r,r [prrMeHeHpre B

MeAr,IUr4He.

5l ' o6rqax xapaKTepl{cr,Ka IlleiloqHo3eMeJrr,Hbrx MeraJrJroB, ux 6uolorqqecKafl poJr6 H
NPHMCHEHI,IE B MEAVIIIZHE.

52' o-6lal6'x xapaKrepvcraKa p-3neMeHroB IllA-rpynnu, 6zoloruvecKa{ ponb p-3JreMeHroB
IllA-rpynnu v Ltx coeguHeHufi, nplrMeHeHr4e B MeAr,trIHHe.

53' o6rqas xapaKreplrcrplxa p-3neMeHToB IVA-rppnrr, 6uolorzqecKaq ponE p-3neMeHroB
IVA-rpyunsr pt vtx coe4uneuufi, rrpuMeHeHHe B Me,qr.trlr4He.

54' o-6qax xapaKTepl'IcraKa p-DneMeHroB vA-rpynnu, 6aoloruvecKa.fl poJrb p-oneMeHroB
VA-rpynnu r4 Hx coeguueuuft, nprrMeHeHHe B MeAr,rqr,rHe.

55' o6rlas xapaKrepvcrnKa p-3neMeHroB vlA-rpynnrr, 6noloruuecKar ponb p-oneMeHroB
VlA-rpynnrt v Ltx coe4uHeHuil, npaMeHeHrze B MeAHrIr4He.

56' o6qar xapaKTepvcrl4Ka p-3neMenroe(ranorenon) VllA-rprrnbr, 6uororrfiecKa, ponb
rafiofeHoB H ux coeAnHeuuft, npaueueHpre B MeAlIr1HHe.

57. o6u\ax xapaKrepHcruxa d-sleMeHroB vlB-rpynnsr, ux 6aolor,r{ec*as ponb H
npr,rMeHeHr{e B MeAHrIr4He.

58' o6uas xapaKrepHcraxa d-sleMeHToB vllB-rpynnbr, 6uororuqecKaq ponb coerp111e11ufr



MapraHrla, ux [pr.rMeHeHlre B MeIVqr,rHe.
59' o6u1ax xapaKreplacruxa d-sneMeHroB VIIIB-rpyunrr(ceueftcrso xeJre3a u nlaruHr,r),

6uoloruqecKa{ poru d-sleueHros cel,reficrnu r*.r.ru, ilpr.rMeHeHrre Hx coerrzH euuir s
MeAHUVHe.

60' o6uas xapaKrepl{crnxa d-eleMeHroB IB-rpynnrr, 6uororz.{ecKas ponb d-sreN{eHros
IB-rpynnrr npHMeHeHHe r{x coeAr,rHeuuft s MeAr.ruraHe.

Teoperuqecrufi 6lorc

a) Easonufi yue6unm
l ' <o6rqaa xI'IMI'Ifi. Buotpusuve cKafl xuMufl,.Xtrvtut6zorennrx eJreMeHToB))
roA peA.IO.A.EpuroBa, M., I,Ig-so Brrcuras ruKoJra, 2000 wm2002 r.

6) Ouronnas flureparypa
2. <o6ulaf, I,r HeopraHHrrecKaf, XHMLIII), f.A.yrafi,M., Brrcurar ruKoJra, 2004 r.3. <O6rqas xlrMrr.f,), Jl.C.fysefi, B.H.KygHerIon, A.C.fyeefi, no4 pe4. upo0. C.@.,{yraeua,

M.I4g-no Mfy, 1999 r.
4' <O6uax I'I HeopraHl{qecKaf, XI,IMI,II>, H.C.AxueroB, M.,I,Is-so Brrcuaq ruKoJra, l99g r.

n) [ono;rnurelrbHas Jrr.rreparypa
5. <TeoperruecKHe ocHoBEI o6rqefi xvrmprv>r,A.H.fop6ynon, A.A.fypon, f.f.(Dulr{r[oB,

B.H.IXanoBirr, M.I,Ig-eo MfTy ru.Bayuaua, ZOO1 r.

,6.. 
<Xnuur>, M.H.fenr{uan, B.fl.Iocrparoa, c-fl- M - KpacHogap, ?Is-ao Jlaur, 2001r

r) Jraooparopurrfi rparcrrrKyM
l. <flpamurcW no o6u1eft XHMrII,I. Euo$usuuecKafl xr.rMlr, .Xuuus6roressux oJreMeHToB)),

rroA peA. B.A.fIonxoBA M., Hs-so BHcHas rrKoJra,2001 r.
2' <flpamnKw rro o6qeft XTIMHH), flor peA.IO.A.EpruoBa, M., ns-so Brrcuas rux., 1993 r.
3. <c6opunK 3aAarr H yrpaxHeHufi no o6rqefi **rrr, c.A.flparon, B.A.flourcon,

A.A.OunnuiloBa, M., I,Is-so Bucurar rrrKoJra, 2003 r.
4. <Tla6oparopnrre pa6orrr rro xr{Mr,r[>, Kopoauu H., MuuryruHa 3., pHxosa H., 3-e us4.,

M., Zs-uo Brrcuar rrrKoJra, 2002 r.
5. <<Jla6oparopuufi rpaKrr,rKw uo o6qefi xHMHr.r)), IlHranos A.p., Kanr B.I4., Mrncr,

I4g-so Vpa4xafi, 1998 r.

flepcoualrHstfi KoMnr,Iorep, HHTepHer, yre6Hrte KoMnr,rcTepHbre ,.,porpaMMbr, .,poeKTop,
clafigocron.

flporpauuu "ISIS 2.1 .4- u "chemoffice" 4rf, rpa$uuecxoro oro6paxenza $opnryn
xr'rrru'fecrnx coeAHHeHuir u xutvtu'regKax rlpoqeccoB, rlpocrpaHcrBeHHoro crpoeHHq MoJIeKyn.
llporpauuu rIoJIe3HbI rlpa H3yreHVu HoMeHKJrarypbr xHMHr{ecKHX coeAqHeHlrft, 3Jleueuroa
xeaHtosofi MexaHHKI'I, $oprr'lu aroMHBIx H MonexynspHrrx op6uraleft, nrexaHusrr,ra o6pasoBaHr4,
xuMr'rqecKoit csssu r{ Ap}Tr,rx BolpocoB TeOperrzqecxoft xnuupr.



9. Ilparcrtl.recKufi 6rox

9.1. Illagu 6orun
HauMeHosauue la6oparopubrx pa6or

Passurfie xrrMHH.
. O6opygonanwe, [paBr,IJra pa6oru Iz rexHr.rKa 6esonacHocru s

CrpoeHue BeuecrBa.

. OupeAeleHr.re MoJreyJrrprofi *u.""@
o oup e.qereH,e Kpr'rcrairJr.t sarl,o HHofi BoA6r MeAHOTO Kyrr opoca.
o crpoenze aroMa. cocrorHue gneKTpoHa B aroMe. 3rerrpouu,e
roHr[urypaqur aroMoB.
. flepuoAuqecrufi 3aKoH n csoficrBa aroMoB (pasuepu aroMoB H
rroHoB, gHeprvf, rroHr,I3arlul,I, cpoAcTBO K SJreKTpony, SJreKrpo-
orplrrlareJrbHocrs).
o XttrrtaqecKalr cBr3E. At:rana, gHeptu{ cB.f,3u. Merogsl MO ra BC.
KosaneHrHa.rr cBr3b ra ee c_noft crn a. lw6pu nu3arlur.,{o Hopno-
aKrlerrropurr MexaHr,r3M o6pasoaauu, KoBarreHTnofi csqgu.
r I4sy'reH,e p earqnfi KoMnJreKcoo6p aeonannr c Heop raHr,rqec-K,Mr.r

TepuogllnaMr.rKa rr
KIIHETUKA XI,IMIIII ECKI-IX

IIpoqeccoB.

o OcHosHrre noHf, Tr,rf, xr,rMr.rq ecKofi rep naogznaMr,rKr{. n"p"o a *r, *ro
TepMo.qLIHaMI{K}I, BHyrpeHHr.rI SHeprpI.rI, SHTiIII6nrr[.
Pacqer re[JroBoto etf(rercra peaKrlr,ra. 3aron lecca.
Brop,oe Haq aflo repMoAr{HaMu KI{, 3HTpo rtu.f, , cno 6o4uar 3H ept[r,
fz66ca. Pacqer H3MeHeHr,rf, oHrpotrn]r flpz xr.rMruecrofi p.u*qrr.
o Cropo crr xu Mr{r{ecKofi p eaxqur.r. Bluruue reM[epar)ip Br,
KOHIICHTPAqHI,I 

P CATHPYIOqI{X BEIIIECTB }I KATAJII{3 ATOP A HA CKOPO CTb
xaMarrecKoft peaxqua.
o Xuunqec*oe paBHoBecue. @arropbl, Bn,,rrcque Ha nonoxe'r,re
xr4Mr4 rr ecKoro p aBuoBecur. flpznquu JIe lllarelre.
I'Iccleg onauue cMerrleHr,r, xuM,,rr ecKo r-o p aBHoB ecvr fl ,pu r,BMeHeHr{}r
TeMnepaTypbr 14 paBHOBeCHbrx KOHLIe

Pacrnopu.

. Paclaoprr. flpuroroereH,e pacrBopoB yKa3aHHofi *orqofi *ffi
(rraonrpnofi , HopMaJIbHofi , rvroluffi no fi , r*laccono fr go ttu ra uoniuor
aoru). onp egereHr{e KoHqeHrp arluu p acrBopoB MeroAoM TrarpoBaHr.rr.
o Slerrp ollrrr{qecKa{ Ar{corl,arlur. onpegeneuue cla6rrx il cr.rJrbHBrx
3JreKTp oJrr.rToB IIo sneKTpolpo BoAHOCT]r BoAHbrx pacTBopoB.
. fiaAporr.rs corefi. Ey$epnrre pacrBopbr. OnpegineHuepH cpeAbr
rrrApom{3oBaHHrrx coneft u 6ypepnux pacrBopoB.

o 3lexrp oAHbre fioreHrl uu,rbr. f a*s aHHq ecK,e gJleMerr"r. 3ra*rpo*,
P AC,,NABOB I.I BOAHEIX PACTBOPOB 3NCKTP ONI'TON. KOPP OSUf, M ET.IJIJIOB.

Xunrus 6uorenHrrx
SJIEMEHTOB.

o XuuzqecKr{e 3JreMeHru 6uo c{ ep u. To no rp a$;;*""ft ,,rr-
6voreHurx gJreMeHToB B opra'r,r3Me qeJroBeKa u rx 6uoloruqecKas
poJrb.

. O6ula.s xapaKrepucrrrKa s-gJreMeHToB r.r Hx coe4aneuuff.
o O6qas xapaxTepucrtlKa p-gneMeHToB ra r,rx coe,quHeuufi.
r o6uas xapaKrep,crura d-sneueHToB, ux 6uoloraqec*a, poJrb r,r
lpI,IMeHeHV e B Melrulrr.rHe.


