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floscu ureJlbHafl 3arI I{cKa

<llparcrnuecKas opLreHTI{pOBaH HA@arynrrarwBHufi Kypc <llparcrnuecKas xI{MrIt) opLIeHTI{poBaH Ha

o6v.rarcuvrxcs, 10-x rlaccoB ecrecrBeHHo-HayrrHoro npo0ulx. Oco6ensocrblo

AaHHO|O Kypca flBlrfleTcs. To, rrTo 3aHflTvrfl. UAYT rlap€LnJlenbHo c t43yqeHueM Kypca

opraHr4qecrofi xuvrvrvr B 10-rr,r KJracce. 3ro Aadr Bo3MoxHocrb nocrogHHo v

nocJreAoBaTeJIbHo yB-l3bIBaTr yue6uufi rvrarepuan Kypca c ocHoBHbIM KypcoM, a

yrraulr4Mcfl ronyqarr 6oree rporrHble 3HaHI,Is ro upeAMery. llporpaMMa Kypca

[ocny)KrzT AJrr cyqecrBeHHoro yrny6 reHufl. I4 pacruvpenufl' stra:ctuia ro xLlMI4H'

neo6xoAraMbrx AJrr KoHKperr,rsarlkrv ocHoBHbIx BonpocoB opraHl{qecrofi, o6utefi ra

HeOpfaHLI.IecrOfi XLIMIII{ V Ans. o6qero pasBvITvrs. yqeHuKoB.

Ile.rru Kypca:

o psCIlUpeHI4e zuanuit1 SopvruapoBaHl4e yvrenufi I4 HaBbIKoB y yrlaquxct rro

perueHrrro pacrrerHbrx 3aAar{ v yupaNHenufi ilo xvIll'.lvIlo,' pa3BrrTl4e

rro3HaBaTenbHofi aKTlrBHOCTr4 I4 CaMOCTOqTeJIbHOCTI{.

3aAaqu Kypca:

. yuy6leHl,Ie n paclxl4peHl4e sHaHufi IIo xI4]vlI4I'I;

O 3aKP€[LlTb YMEH],1Ifl. T4 HABbIKH KOMIIJICKCHO|O OCMbICJIEHI4'

rrpr{MeHeHI4rO npl4 peIXeHUI{ 3aAar{ I{ y[pa)I(HeHL4vI;

uccneAoBaTb vr aH€Lnr43r4poBaTb €uIfopkTTMbI peuIeHLIfl TI'IIIOBbIX 3AAAq,

HaxoAr,rrb cuoco6u peueHl,Iq xou6unzpoBaHHblx 3aAaq ;

$opnrupoBarb rlenocrHoe rrpeAcraBJreHl,Ie o [pI4MeH eHz.u MareMarl4qecKoro

a[napaTa IIpI4 pelxeP.vrvr xvMvrqecKl4x 3aAaq;

o pa.3BI,IB€lTb y yqaull4xcf, yMeHI4q CpaBHI4BaTb, aHuIu3vIpoBaTb u AeJIaTb

BbrBoAbI;

cuoco6crBoBarb QopurapoBaHuro HaBbIKoB corpyAHllrlecrBa B npoqecce

coBMecrHofi pa6oru;
o pS3BZTb I4HTepecbl yr{aql4xct' yBJIeKaIo[ryIXC fl XkrMVrefi"

Kypc 6asnpyercfl. Ha 3HaHlrf,x, [onyqaeMblx yqalllvMvrcfl trpv r43yqeHvlr XuMvrId

B ocHoBHofi u6ole, ra He rpe6yer 3HaHI4.f, TeoperurlecKrlx BorlpocoB' BbIXoAf,IrIvrx3a

paMKH rrrKoJrbHofi nporpaMMbr. B ro xe BpeMtr Ant ycnelxHofi peanu3aIII{I'I sToro

Kypca Heo6xoAr,rMo, .{To6br pe6na BJraAenIr BaxHefiupIMI4 BrI.ILTcJII'IT€JIbHbIMI4

HaBbrKaMr4, €uIfopt4TMaMZ peIXeHHt TI4TIOBbIX XI{MLITIeCKLIX 3aAarl, yMenH

npr4MeHqrb rrpr4 perxeHr4r4 3aAaq BaxHefiIxr,re QrasuuecKrre v xI'IMHqecKLIe 3aKoHbI.

B Ka.recrBe ocHoBuofi Sopvrbr opraHr4sa\krv yue6Hrtx saHsruir lpeAnaraerct

rrpoBeAeHue JreKrllroHHbrx ceMr4HapoB, Ha KoTopbIX AaeTCs KpaTKOe OObf,CHeHHe

Teoperr4rrecKoro Marepr4ana, a raKlr(e pe[reH?Ie 3aAarr I{ yrlpax{Henufi' uo 4aHHofi

TCME.

Atts rroBbrrueHur HHTepeca K Teoperl4r{ecKl{M BolrpocaM u 3aKpenneHl4q

r43yr{eHHofo Marepvlara, rrpeAycMorpeHbr ypoKr{-[paKTI4KyMbI rIO COCTaBJIeHI4]O

cxeM npeBparqeyuit, orpaxarorlr{x reHerl4qecKylo cBfl3b Menqy KJIaccaMI4

sHaHuiL 14 vx



HeopfaHr4rrecKr4x 14 opfaHr4rrecKr4x BerrIecTB r4 cocTaBJIeHI4Io pacqeTHblx 3aAarl, c

yKa3aHr,reM cnoco6oB r4x perxeHr,ffi .

llpu paapa6orrce [porpaMMbr gJreKTLrBHoro Kypca aKIIeHT AeJlaercfl Ha re
Borrpocbr, KoTopbre HeAocTaTorrHo rroJrHo prIV He paccMaTplIBaroTct coBceM, Ho

BXoArr B rrporpaMMbr Bcrynr,rreJrbHbrx gK3aMeHoB B By3br. 3aAa.ru kI ynpaxHeHkrfl.

no4o6paHu, TaK rrro 3aHflTus. no r4x perueHLrrc npoxoAflT rIapanJIeJIbHo c

r43yr{aeMbrM Marepr4anoM Ha ypoKax. KI4Mrr, I4cnoJlb3yroull4ecf, Ha 3aHflTnflx,

r,rMeroT pa3HoypoBHeByro cr{cTeMy orIeHr4BaHVfl,B ToM rrlrcJle I4cnoJIb3yIoTc{ 3al.al{vr

r{ yrpaxHe:anfl, us KnMos Ef3 npeAbIAyIrII4x JIer.

@axynrrarraeHrrfi Kypc <<llpaxrzuecKar xr{Mr4f,) pacu.rvraH Ha 34 qaca s l0
KJracce (1 vac n ue4enro).

1. Peryrurarbr ocBoeHlrfl l(ypca

Jf uq uocmH bte p esynb mambr:

B rleHHocrHo-opr4eHraqzoHnofi cQepe
rpax4aHcr<ofi r4AeHTr,rrrHocrrr, narpr4orLl3Ma,
poccuft cryrc xr4Murr{ecKylo HayKy;

- o co3HqHue poccuucKol4
qyBcTBa fopAocTH 3a

B IIO3HABATEJIbHOI,I

- yMeHue yIIpaBJIqrb

o6pasonaunro
npo$eccuoHzurrsofi u o6rqecrseHHofi AerrenbHocrlr;
B cQepe c6epexenu.a 3AopoBbfl - npuHflmue u peanrcaqun \essocrelr
3AOpOBO|O r,r Oe3OnaCHOrO Oopa3a Xr43Hr,r, Henpuflm%e BpeAHbIX [pI'IBbIqeK
(xypeHzarr /rrorpo6renps aJIKoroJI{, HapKorzron) Ha ocHoBe sHanufi o
c eo fi crsax H apKon orprqecKr4x r,r HapKorr4qecKl4x BeIrIecrB.

M e manp e dn emu tre p qyJr b mam bt :

ucnoDb3ogaHueyMeHl4l,I kI HaBbIKOB pa3[LIqHbIX BLIAOB IIO3HaBaTenbHOI4

AeqreJrbHocrr{, [pr{MeHeHve ocHoBHbrx MeroAoB rro3HaHr4r (cucreruuo-
wnQoplaaqzoHsrrfi aHaJrv3, Ha6mo4eHne, r,r3MepeHr{e, [poBeAeHr4e

3Kcrrepr4MeHTa, MoAenr4poBaHr4e, r4ccneAoBareJrbcKa.f, AerreJrbHocrr) Anfl
r43yrr e Hr4 q p a3nlrqHbrx cropoH o Kpyxaro qefi .qefi crBlrreJrbH o crlr ;

. enadeure ocHoBHbrMr,r r4HTeJrJreKTyuLnbHbrMr4 oleparlr4rMr4: QopuynupoBKa
rlIIIOTe3bI, aHaIrVr3 Vt CHHTe3, CpaBHeHUe V CLrCTeMaTr43aIJI|Ifl, BbltBJIeHI,Ie

npuqr,rHHo- cn eAcTB eHH bIX cBf, 3 el,r r{ rr or4 cK aH zlnof o B ;

c ko3HaHue o6rercToB oKpyxarcqefo Mlrpa or o6ulefo qepe3 0co6ennoe r
eAI,IH14TIHOMy;

B rpy4onofi cQepe - eomozHocmb K oco3HaHHoMy nu6opy Aanruefrurefr
o6pasonarelruofi TpaeKTopr4r,r B nrrcurefi rrrKo e, rAe xvrv.ns. .f,BJlterct
upo Qznupyroqefi 4racqunrznofi ;

r,rHTeJrJr e Kryanurofi ) cQepe
rro3HaBaremnofi

AetreJrbHocrbro, eomozHocmb vr cnoco6uocmb K o6pasonaHl{ro, B ToM trl4cre

caMooopa3oBaHI4ro, Ha

K HenpepbrBHoMy

npoTr)r(eHw Bcevr

(xornurunuofi,
csoefi

>KVr3Hkr; CO3HaTeJIbHOe OTHOIrIeHr4e

KaK ycnoBr4ro ycueurHofi



. yMeHue reHepr4poBaTb vAev u o[peAentTb cpeAcTBa, Heo6xoAI'IMbIe AJIf, I4x

peanl43aIIuIr;
o yM€HUS olpeAenrrb rlenl4 vr 3a1alrv AeflTeJIbHocrI4, BbI6I{paTb cpeAcrBa

peaJrI43aIIVrI,drJenr4 H npI4MeHflTb HX Ha rIpaKTUKe;

c l,tCkOttbgoe1H%e pEBIUTIHbIX UCTOTIHI4KOB Anfl
r,rHoopMalluu, rIoHI{MaHI4e 3aBI'IcI4MocrI4

rrpeAcraB IIeHVr,I4H$opMaIIuu or Ilenefi KoMMyHI4KaIII{I'I u a pecara;

yweHue npoAyKrI4BHo o6ulaucs 14 B3al{MoAeficrsosarr B llpoqecce

coBMecrHofi Aef,TenbHocrr4, yqr,rrbrBarb rIo3LlIIlIu Apyrl4x yqacrHI4KoB

Aef,TeJrbHocrll, osserrueHo pa3pellarb KoHonI4KTbI ;

c zotnonHocmb kr crtoco6Hocrb K caMocroflTenbHofi HHQopMaIILIoHHo-

rro3HaBarenbHofi AerrenbHocrr4, BKJIroqat yMeHLIe opueHTl4poBarbct B

.pa3JII4qHbIX I4cTorIHI4Kax uHQopMaIII4u, KpHTI4rrecKI'I oIIeHI4Barb v

r4Hreprrper[poBarb r4HQopMaUr4o, [onyqaeMylo I,I3 pa3nI4rIHbIX I4croqHI4KoB;

yJweHue r4crroJrb3oBarb cpeAcTBa I,IHQopMaIII4oHHbIx I,I KOMMyHLIKaIII4OHHbIX

TexHoJrorufi (lanee - Iril(T) B perxeHr{Il KoTHLITI{BHrIX, KoMMyHuIKaruBHbIX 14

opfaHu3aIIpIoHHbIX 3aAaq - c co6[IoAeHZeM Tpe6oBaHufi

TexHlrKr4 6egouacuocrll, rl4n4eHbI, pecypcoc6epexenzx,

sTnqecKr4x HopM, HOpM UH$OpVrarILlOHHOfi 6eSOUaCHOCTT4 ;

. enadeuue fl3btKoBblMr4 cpeAcrBaMl4, B ToM tII4cJIe I4 fl3bIKoM XI,IMI{I4, - yMeHI4e

tcHo, JIOfI4TIHO kt TOr{HO II3JIafaTb cBolo TorIKy 3peHl4t, I'lCnOnb3OBaTb

aAeKBaTHbre q3brKoBbre cpeAcTBa, B ToM rIHcIe LI cI{MBoJIbHbIe (xuvtuuecrrae

3HaKn, Qopvrynu 14 ypaBHe[Vfl,).

lonyqeHuf, xLIMUqeCKOfi

coAepx(aHllf, vr sopurr

gpfoHoMI,IKI4,

[paBoBbIX LI

Ifp eduemHuM u p qyn bmam(M ui

1) n noenaBarenbHofi cSepe:

3HaHue (nonnuaHue) usyveHHbtx noHflmuil, 3aKoHo6 u meopuil;

yMeHue orucbrBaTb AeMoHcTpaqLroHHbIe u caMocTotTeJlbHo IIpOBeAeHHbIe

gKcrIepLIMeHTbI, I4cnonmyfl. Ans, sToro ecTecTBeHHbIfi (pyccKvril, poAHofi)

fl3blK 14 fl3blK XVIMI}1IVI;

yMeHue Knaccu$r4rlrrpoBarb xr4Mr{qecKl4e gJIeMeHTbI, npocrble u cno)I(Hble

BeUIeCTBa, B TOM r{I,ICJIe I4 OpfaHI,IqeCKI,Ie COeALIHeHId[', XI/]$,{I4TIeCKI,Ie peaKIII4I4

rlo pa3HbIM OCHOBaHI'IqM ;

yJvteHue xapaKTepr43oBaTb r{3yqeHHble KJIaCCbI HeOpfaHLTlIecKI4X

o p raH I4rr e c KLI x c o eAI4 H e H ]/Iit, Xntvtutl e c Ku e p e aKIILI I4 ;

zomolHocmbTrpoBoAvr"tb XI,IMI4qecKI4ft SKcuepI4MeHT' Ha6IIoAaTb 3a

rrpoTeKaHI{eM, Quxcupoearr pe3ynbTaTbl caMocToflTeJlbHoro

AeMO HCrpI,IpyeMof o 3KcuepI'IMeHTa 14 AeJIarb BbIBoAbI ;

o ))M€HUe$opuyru4poBarb xr4MnrrecKr4e 3aKoHoMepHocrl4, rlporHo3l4poBarb

cBoficrBa Heu3yqeHHbrx BerrlecrB rro aHurorr4kt co cBoficrBaMl4 I43yr{eHHbIX;

c noucKrdcTorlHlrKoB XLIMLItIecKofi IaHQopMaI]lzrv, lonyrleHl4e Heo6xoAl4Mofi

r4HOopMarIr4Lr, ee a*aJrvr3) u3roroBJreHl4e xl{Ml4rrecKofo I,IH$opMaIIuoHHofo

IIpOAyKTa 14 efo rIpe3eHTaIII4f,;

a

a

u

efo
T4



.-UnadeHueo6gsare[bHblMl4cnpaBoIIHbIMI4MaTepI4aJIaMI{:IlepuoglFlecKou
cncreuoil xI'IMI4qecKI4x 'nttt"'o" A' 14' Meu'qeneena' ra6nuqefi

pacrBopl{Mocrl{' eguit'Mer€ulJloB' ptAoM

gneKTpoorpllllar crpoeHrlt' cocraBa vr

ceofrcre aroMoB oAoB ra o6pa-aoBaHHbIX

I{M?I rlpocTblx I4 CJIOXHbIX BeIrIecTB;

C|ClfiaHoSneHue3aBI4cI4MocTI4cnoficrs|4IIpI4MeHeHI4'eaNuefiuIux
opIaHr4rIecKI,lX COSAI4H9H uit' ot I4X XllMI4qecKoIo cTpoeHI4S' B TOM IILICJIe 14

o6ycrronrreHHblxxapaKTepoMgTolo"'p-o._.11:-.(''p"l.JIbHbIMIdIIv|
Herlp eAe Jlrrrrtrra) vr HaJrv.uuelr SynruuoHaJIbHbIX rpyn[ ;

. uodenuposqHueMoneKyJl SaxHefiUlux HeopfaHuqecKux v opfaHI{qecKI4X

. "iHiff"i;"e xvr'v."ecr<ofi Kaprr{Hbr MI4pa KaK HeorbeMJlerraofi qacrv

ueJlocrHofi uaYuuofi xaPruubl MuPa;

2) n ueuHocrHo-opreHralluonnoit cQepe ' auaJrv3

orpyNarourefi cpeAbl 6urosofi -u [poI'I3BoAcrBeHH

cesgaHHofi c [poI43BoAcrBoM vr nepepa6orrofi

npoAyKroB;

3) B rpy,uonofi csepe - npoeedeuue xllMllqecKoro

3KCnepr4MeHTa; pa3sumue HaBbIKOn 
' yue6nofi, [poeKTHo-LlocJleAonatenrcxofi'

rnopuecroft Ae{TeJIbHocTI4 npl4 B6IIIO IH9HIIq vI:F^WrBinAyaJIbHOro IIpOeKTa IIO

XI4MVTV;

4) B cQepe 3AopoBoIO o6pa:a xI43HlI - coSnndeHue IIpaBI4n 6esonacHoro

o6paqenr,rq c BerqecTBaMI{, MaTepI'laJI aMVr U XLIMI4q.'KI4MI4 npoqeccaMl4; OKa3aHI4e

nepnoirlloMolqu[pI,IoTpaBJIeHI4f,x'oxolaxI4ApyfI,IxTpaBMaX'cBq3aHHbIxc
BeluecrBa .vrvr v na6oparopHblM o6opyAonaHl'IeM'

2. CoqePlICaHue 10 rc'nacc

1. Bse,{ennb. POnr u uebro pacqeTHblx 3aAar{ B CI{CTeMe o6yueuvfl' xvlMvrvT vr

lpaKTIlqecr<ofi xI43HI4' Tuurt 3aAarr'

2.BstlucJleHrlgCI4CIIOJIb3OBaH[eMUOggrufi(KOJILIqecTBOBeIIIeCTBa))'(qIICJIO
Aeora4p o)>, Mo JItrpH afl' vral ca' MorIf, pHbIfi o6reu'

3. VcranoBJreHr4e UpOcrefiurefi $opvrynH BeIqecTBa IIO MaccoBbIM AOnf,M

3JTeMeHTOB c r4crroJrb3oBaHr4a*^ u6aonrorgofi H OTHOCI4relrgofi TIJIOTHOCTI4

- ;t#t"Tfiorrn", BerrlecrBa rro or roc'rrerrbHofi nrorsocrr4 r4 Macce (o6leruy

r4JI?I KoJll{'recrny) [poAyKToB cropaHufl '

5. BraAu I{3oMepuu: crpyKrypnafl' LI [pocrpaHcrBeHHaf,'

6. BrrqracJreHr4f, MaCCbI lronrauecrna, o6tervra) BeIIIecTBa IIO I43BeCTHOMy

Korr4qecT"y 
- 

1nnua.a, o6tertay) oAHOro vs BCTyIII',IBIUI4X B peaKIIUrc vJrv

IoIVIII4BIII LIXCfl, BeuIecTB.



7. BrrqucleHHe Maccbl, KoII4qecTBa VIwr o6leua [poAyKTa peaKIII'Iu IIo

r,rgsecrHofi Macce, Konr4qecrBy r4rrv o6terray ucxoAHoro BelrlecrBa,

coAepxaqefo IrpvMecl4.

Brr.rracreHr.re Maccosofi ulu o6'seunofi Aonv BbIXoAa rIpoAyKTa peaKIILII{ or
TeopeTI4qecKI4 BO3MOX(HO| O.

Pacqerrr ro xI4MI4rIecKI,IM ypaBHeHugM, cBf,3aHHbre c ruaccogofi Aolefi
pacTBopeHHoro BeIrIecTBa.

l0.Brr.{zcJreHne Maccbr (o6rerr,ra I{JII,I KoJll4uecrna) [poAyKTa peaKIILII4, ecJII{

oAHo r,r3 pearupyrculr4x BerrlecrB AaHo n zs6rtrrce. Pacqerbl rlo o6reusuvt

OTHOIIIEHLI'M fA3OB.

I I . Pac.rerbl rlo repMoxI,IMt4rIecKI'IM ypaBHeHrI-gM.

l2.Tuns v MexaHr43Mbr xrlMrlrrecKr4x pearqrafi B opraHllqecrofi xvMvrkr.

OxuclureJrbHo-BoccraHoBI4TeJrbHbre peaKIII4II B opfaHl4rlecrofi xr4M..l,/^kr.

CocraueHr{e ypaBneuufi pearqrafi oKHcJIeHI4t aJIKeHoB z aJIKI4Hos. lloHsuae

o qrrKJro€LnKaHax. BeHsor kr ero roMoJlorll. llpannla opHeHTaIInlI B

6eHsonrHoM KonbIIe. VnpaNnenur, orpaxarcull4e xl4MuqecKl4e cnoficrsa

yfneBoAopoAoB 14 cnoco6rt vrx nonyrleHut. Cxeurt rtpeBpalqeuuit'

oTpa)Karoqlrx feHernrrecKyro cBr3b MexAy yfneBoAopoAaMu: oTKpbITbIe,

3aKpbITbIe, cMeIrraHHbIe. VnpaxneHI,u, oTpairaloque XapaKTepHbIe

xl,IMr4rrecKr4e csoficrsa npeAenbHbrx oAHoaroMHbIX 14 MHoroaroMHbIX

crrr4proB; Qenona vr cloco6u r4x ilonyrreHplq. flon.flrze o KeroHax.

VnpaNneurar, orpa)Karcur4e xapaKTepHble xLIMuqecKI.'Ie csoficrsa

€LnbAerr,rAoB, rrpeAeJrbHbrx rcap6ouonblx KI,IcJIor, cJIo)KHbIx e$rapon u cnoco6u

r4x nonyqenvrs. Cxevrr [peBparqeyuit otpaxarcull4x reHerzrlecKylo cBt3b

Me)KAy yfneBoAopoAaMr4 v Kr,rcnopoAcoAepxaql,IMI,I OpfaHI4r{ecKI4MI4

coeAr4HeHvrfl]Mu', orKpbrrbre, 3aKpbITbIe, cMeIrIaHHbIe. KnaccuQr4Ka\Lrr'

aMr4HoB. Anzlun. Yupaxnenur, orpax{arcque xI4MI4rrecKHe csoficrsa

a3 orcoAep)Karlll4x c o eAI{H eH uit u cno co 6 o n I{x ilolyu enufl'.

l3.fenerzqecKaf, cBfl3b aMr4HoB c ApyrI4MI4 KJIaccaMu opraHl,IqecKl4x

coe4nueuzfi. fenerzqecxaq cBs3b aMI4HoKI,IcJIor c ApyfI4MI{ KJIaccaMI4

opraHr,rqeqKux coe4nHeHufi. AsorcoAep)Kalque rerepoquKJlnqecKl4e

coeALrHeHus. llossrue o HyKJrelrHoBbrx KI,IcJIorax. Cxerrlrr rrpeBpalqeuuft uo

TeMe <AgorcoAepxarrlr4e coeAzHeHus>. llouflTvre o BbrcoKoMoleKylspHblx

coe.rlgHeHrryx. OcnosHue MeroAbr cLIHTe3a rlonllMepoB. llonnsrulen.
flonraupoltrJreH. @enonSopManbAerr4AHble cMoJIbI. Cunreru'IecKlle Kayr{yKI4

H CI,IHTCTI,IqECKLIC BOJIOKHA.

3. TepraruqecKoe rrJraHrrpoBaHrre c yKa3aHIreM KoJIIrqecrBa qacoB 10 rc"rracc 34
qaca (1 vac n Heqe.nro)

8.

9.

Nb

nlrlr

HauueuoBaHHe reMbl KorH.Iecrso
TIACOB

I BeeAeHue. Porr I4 Mecro pactlerHblx 3aAarl B cl,IcreMe

o6yueHra-a xvMvru 14 npaKTl4qecrofi xI{3HI,I. Tunrr 3aAar{.

I



B rr.rlr cI e H:|lfl. C 14 Crr o JIb3 OB aHI'IeM uoHsrufi (( KO JII4rIe cTBO

BelrlecrBa)), ((qI4cJIo Anoragpo)' MoJItrpH afl' lsr,acca'

MoJIflpHbIfi o6tervr.

VcranosreHue upocrefiurefi SopuyJIbI BeulecrBa rlo

MaccoBbIM AOJIf,M 3JIeMeHTOB C LICilOJIb3oBaHI4eM

a6 comorso fi ta orH ocI4TeJIbHofi nloruocrll BelqecrBa'

Brreo4 Qoprvrynu BeIIIecrBa rlo orHocurelrnoit rIJIorHocrI4

" 
onu... lo-6t.ty unll KoJll4'recrny) npoAyKroB cropaHllfl '

B r,rAu I,I3oM epl,Iu : crpyKry pHas' u rp o crp aH crB eHHaq'

Vpox-ynpaxHeHlle no orp a6 orKe HaBbIKoB co craBJIeHI4s

I43OMepoB I'1 I4X HII3BAHVTLI

Brrqllcle H14fl, Maecrt (roluuecTBa' o6lernra) BeIqecTBa IIo

r43BecrHoMy Konl4r{ecrBy (macce, o6leuy) oAHoro I43

BcTyIII4BIII,IXBpeaKIII4IoI4JII4IIonyqI,IBIxvIxcfl'BeIIIecTB.

BUqucneHl{e MacCbI, KoJII4tIecTBa Uttu o6reMa [poAyKTa

peaKIIIrI4 rlo Il3Becruofi uacce' KoJIurIecrBy LIJIr'I o6leuy

r4cxoaHofo BelrlecrBa' coAepxalrlefo ilpLIMecI4'

BH.rlrcleHrre MaCCOSOfi Ulu o6teunofi AOJII4 BbIXOAa

[poAyKTa pe aKIII4I4 OT TeOpeTI4qecKI{ BO3MOXHO| O'

P ac.I errt [o xI'IMI'It{e cKI'IM yp aBHeHI4fl M' cB'93 aHHbIe c

rraaccosofi Aonefi pacrBopeHHoro BelrlecrBa'

(o 6rel,ra IIJII4 KoJILIuecrna) ilpoAyKTa

r43 peafl4pyloull4x BeIrIecTB AaHO B
Brt.IncneHue Maccbl

peaKIII4lI; ecJII4 OAHO

Hs6rtrre.

Pac.Ierrt uo o6reuHblM orHo[reHllqM ra3oB'

P ac.I errt rlo repMoxl4Mur{e cKI'IM yp aBH eHI4tM

TunH u MexaHI,l3MbI xI4MHr{ecKLIX pearqnfi B opraHl'IqecKol4

OrzcnureJIbHo-BoccraHoBI4TeJIbHbIe peaKIII4I4

opraHuqecxofi xvrum.

floHqrlae o III4KJIo aJIKaHax



Benrol 14 efo foMoJIofI4'

6eHsoruHoM KoJIbqe

flpanrana oPI4eHTaIrI4I4 B

Y np axneHl4fl , orpaxalorql4e xl4Ml4qecKrae ce oilcrsa

yrneBoAopoAoB lt cuoco6oB lIX [onyrreH[fl'

Cxeruu rPeBpauenufi orpaxarcuux

MexAy yfneBoAOpoAaMI4 : OrKpbITbIe'

CMCIIIAHHbIE.

f EHETI4IIECKYIO CB'I3b

3aKpbITbIe,

Ypor-up aru4KyM rlo co craBJIeHuIo cxeM rrp eBp aq enrtvr'

o"pu*uronll4x feHeTl',IqecKyro cBt3b MexAy

yfneBoAopoAaMu

V np axne HI,II' orp axaro uII4e xap aKTep HbIe xIlMI'IqecKI4e

ceo itcre a rrp.4"n""blx oAH,oaroMHbIx 1 Y1:toutoMHblx
at"pto"; Qenora u cnoco6br I4x rloJlyqeHufl

flonqrne o KeroHax'

eQr,rpon u cuoco6oB I'Ix [olyareHl'Iq'

V up aNneHI'Iq, orp axalo ulu e xI4 M-I4q ecKue c so fi cre a

aJIbAe ruAo 
",,,p 

tltrlbHblx xap6 ouonblx KI4oJI oT' c JI oxHbIX

;;;#"i;;;il; "o 
t4""t"I4nM?1 : orKp blrble' 3 aKpblrble'

CMCIIIAHHbIE.

ilurrrp.upu*Hufi orpaxarculuxreHerl4rlecKyrocBf, 
3b

MexAyyrneBoAopoAaMl414Kl4crlop:f :i:ll::1-y,i-,"

Knac craQ vrKarps' aMI4HoB' Anunun'

V up axueHlltr, orp axaloulue xtIMI4q ecKue cnofi crsa

a3 orcoAepx au$'IX c o eAI4HeH uit' u cn oc o6 oe lax [onyr{ errvrfl"

feneruqecrag
opfaHI4qecKI4X

cBfl3b aMLIHOB c ApyrI4MlI KJraccaMU

coeAunenufi

coeAunesufi
feHeuaqecraq
opfaHI4qecKI4X

cBfl3b aMI4HoKI4cJIoT c Apyr?IMI4 KJIaccaMI,I

Arorcogepxalqhe rerepoquKll4arecKlle coeAl4HeHuq

flonqrue o HyKJIeI4HoBIIX KLIcJIorax



31 C xeurr npeBp alq enuir rlo reMe <As orcoAepxalque
coeAI,rHeHI4t))

I

32 flonqrue o BbIcoKoMo JIeKyJItpHbIX coeALIHeHVtx.

OcnosHHe MeroAbI crIHTe3a rroJlltMepoe. fIorugrI4JIeH.

IIonr,ruporLIJIeH. (D enon Q opM€uIbAerLIAHbIe cMoJIbI.

I

aa
JJ C zHreruqecKl4 e KayrIyK[ vr cuHT err4rl ecKl4e BoJI o KHa.

(peruenue 3aAarr I4 yrlpaxHennfi)
1

34 Ypor piBBI,IBaIouIero KoHTPoJIt 1

!r. ,i-


