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I . TI JIAHIIP}' E MbIE P E 3YJIbTATbI OC BOEHIilfl SJIEKbTBH Of O KYPC A
JInqHocrnsre peiyJrbrarbr orpzDxaror crlopr"rnpoBaHHocrb, B ToM qHcJIe B qacrr:

l. I putrdaHcKueo elcnumaHufl
OopttrupoaaHne cnoco6HocrH o[peAengrb co6craenHyrc no3Hunro rro orHoueHnro K rBneHHsM coBpeNreuuor1
',KH3HH n o6lscurrs €6, yMeHHt yqHTbtBarb B cBoHx AeficrBHflx Heo6xoAl.rrnrocru KoHcrp)'K rHtjilor-r)
BiraHMoAeficrBHt ntoAefi c pa3HblMH y6exAeHurruH, KyJIbrypHbtMH ueHHocrcMH H couHarbHbtr!| noro)KeHrlei\t:
oco3HaHHfl Heo6xoAHMocrH caMopa3BHTHt H (aMoBocnHTaHHf B coorBercrBHH c o6ureqe;t()BettecKrl\r!r
ueHHocrsMx A HAeaJraMH rparlaHcKoro o6ruecrsa; roroBHocrg K corpyAHgqecrBy B rrpouecce Bbtj;r _ i ;r,:.i
y.le6Hbtx, Ilo3HaBal-erbHblx 14 HccneAoBarerbcKHx 3aAaq, yBDKI{TeibHofo orHorxeHHt K MHeHH}o onnotictri(,L iii)il
o6cyx:tennr npo6reu HayqHoro coAep)KaHHr; npeAcraBJreHHs o coufla1bHbrx HOpMax 6 lrpalju,la\
Me;'K,lHt{tlocrHblx orHorueHnfi B KoJIJIeKTHBe, KoMMyHHKaTHBHofi KoMneTeHTHocra B o6ulecreeHHo ncl,te:rrr,rr,i.
yve6uo-lrccneAoBareJIbcKofi, raopvecroft H ApyrHX BnAax AeerenbHocrn; t-oToBHocrH x pa:Hoo6pa.luoil
coel\4ecrHofi AetreilbHocrH npH BbInoJIHeHIrla y.re6uux, no3HaBareJrbHbtx 3aAaq, BbrnoJrHeHHH xt4MhqecKHx
?Kc[epHMeHToB, co3AaHHn yve6Hux npoeKToB;
2. llampuomu\ecKozo locnumaHun
oopunpoaaHne ueHflocrHoro orHouleHHt K oreqecrBeHHoMy KynbrypHoMy, Hcrop6qecKoMy H lrir,\,rr()\r,,
lfacJleAHlo: cnoco6Hocu4 oueHHBarb BKJIaa poccttficxNx yyeHbIX B craHoBJreHHe u pajB4-rne xuM'vt Kir. r{.r,.!.ir
llollHNtaHHt ?HaqeHHg xnunqecxofi HayKH B xtt3HH coBpeMeHHoro o6u.lecraa, cnoco6Hocrg BjTal.leTb :ltlcrrtaeprrori
Ntr<lopvaunei o lrepegoBblx AocrDKeHHflx H oTKpbtrrutx uNpoeof H oTeqecTBeHxofi xuvns, 3aHHTepecoBaHHOctH
B HayqHbrx l*aHurx o6 ycrpoficrBe MHpa H o6ulecrsa;
i.,\yxonuo-npe6cmaeHHozo aocnumaHun
oopvnpoaaHHe crpeMJreHnr K B3aHMonoHHMaHHro H B3axMonoMotuu B npoqecce arofi yve6Hofi Aerre:lr,r(\crr!
ForoBHocrH oqeHHBaTb csod noeeaeHHe H nocrynKr cBoHX'roaapuulefi c no3HuHH HpaBcrBeHHblX H iil)ir1,,,*r :.
HopM c yudroru oco3l{aHHt flocreAcrBHfi nocrynr.rB; oco3HaHHe BalKHocTH MopaJIbHo-?THqecKHX rDHrrrrrri)ij rj
aecrenbHoc'ru yv€uoro;
1. )cmemuvecKozo eocnumaHun
Oopr'tuponaune BocrlpHtrHe 3crerHqecKHX KaqecrB xnunqecxofl HayKH: e6 rapMoHHqHoro floc'poeHHn.
cTpotocTH, To.tHocTH, naKoHHqHocTH.
i. @uguuecrcozo aocnumaHw, QopnupoaaHun Kyrbmypb. tdopoaan u ?MoquoHcuanozo 1naeononvvun
OoprtlnponaHHe noHnMaHI{t UeHHocrH 3AopoBono a 6esonacHoro o6pa:a xH3HH,6epeNHoro. o-r""raro",,,r(rrr) ,1

KOM[ereHTHoFo or] HouIeHHt x co6craenHorray $nrxqecKoMy H ncHXHqecKoMy 3AopoBbto, UeHHocilt i ;,.1,11
4HLHBHAyurbHoro H KOJIJIeKTHBHOTO 6egonacxoro noBeAeHHt B qpe3BHqafiHstx cHTyauHrx rrpHlx).rri()i ,, r.r

rexHoreHHofo xapaKT€pa; npaBun 3AOpOBOTO O6para xH3HH, OCO3HaHHT nocneAcrBr,ril u Henpr,rrr.h, BpejHbrx
npHBblqeK (ynorpe6neHHt zulKoro.llfl. HapKorHKoB, Kypexxr), cnoco6gocru H roroBHoc.rH co6JrKrllarb Mcpbi
ttporlr,rarcr'NrN BHpycHbtx n lpyrnx ra6oreeaHHfi, npaBHra noBeaeHus no o6ecneqeurro 6e3onacHoc.rN
co6ctseHHofr xNrHeAerreJlbHocrnl ueo6xoAl'rMocrn co6rrcAeunr npaBHJr 6esonacHocrn npr oopaurelrHH c
xrjMHt{ecKHMH Beruec'I'Bauu a 6rrry u pealrHofi )r(H3HH
6 Tpyooloeo eocnumaHun
OopvupoaaHne norpe6Hocrn TpyAr{rbcr, yBaJKeHh, K TpyAy H nroArM TpyAa, .rpyAoBbtM 

aocrn)Ke}rHrM. Hir r upc. ir
K [paKTHr{ecKoMy H3yqeHH}o oco6eHHocrefi paunvHbtx BHAoB TpyAoBoil AeffTeJIbHocrH, B ToM qxcne H8 ocHt_rge:HaHri' llotyqaeMblx npH H3yr.eHuH Kypca <XHMHI,T{>, oco3HaHHofo eu6opa HanpaBneH'r rrporojr,n(eHr.rr
ooparonaHufl B AtulbHefiurena c yqeroM cBoHX HHTepecoB n cnoco6nocrefi x xuMnl, B qacrHocrr.r: HHrepeca KnpaKrHqecKoMy H3yqeHurc npoQeccuit u rpyAa pa3fiHtrHoro pora, yBiDr(eHHe K TpyAy H pe3ynbrarav rpvjtoaoliretrerbHocrH' B ToM qHcJIe Ha ocHoBe npHMeHeHHt npeAMerHblx sHaHLIfi no xhMHr4, oco3HaHHor-o aur6opaAttAHBAAyurstloE rpaexropHH [poaoJIXeHHn o6pa:oaaunr c yvdron,t JlurrHocrHbrx HHTepecoB x clrrco6nt.)c | * f.rHMHA, o6uecraesgbrx HHTepecoB H norpe6Hocrefi, ycneuruoft npo$eccnoxalruofi AegrerbHOcrrl n plr.rgvltt1^seo6xoAlrurrx yvexnii,
=.')xotozuqecKuzo 6ocnumaHw
ooprvrupoeasre cnoco6HocrH Hcnorb3oBars npno6peraeMbre np, v3y.,eHuu Kypca iHaH Hs H yMerrh, ,pr.jpeueHHH rtpcl6'reu' cBr3aHHbrx c pauHoHturbHbrM npHpoAonoJlb3oBaHHeM; ?KoJr(orHoueH,s K rpHporte KaK HcroqHHKy )KH3HH Ha 3eure, ocHoBe ed cyurecrn"""#;t:X"il1;T::jilljl;3''lopoBoro H 6esonacHoro o6pasa *H3HH' orBercTBeHHofo orHou,eH'r x co6crneHHonry rln:xqecKor\r), 

11trchx'qecKoMy 3AopoBblo' oco3HaHhs qeHHocru co6lrc4eHl{f, npaBHn oegonacHor";;;.:,,Y "yi:::":::BetllecrBaMn, a raKxe B crrr)iatrntx, yrpoxarcu'x 3AopoBbro H )KH3HH aroAeil 
) [oBeAeHHt npa pa6or e c

\. Qeuuocmu Haywrazo no3HaHun
d>opvrapoaaH,e MHpoBo33peHns, cooTBe'I'crByloulero coBpeMeHHoMy ypoBHro pa3BHTH, HayKH, nperc.rarJ.,t*r;rii ,iBjaHMocBfl3u pa3B|,lt'tc MeroAoB H TeoperHqecKxx o6o6urennfi B 

'HMHH KaK ea,KHefrlxefi o'pac-i'ec'tecrBo3HaHns: c[o(]o6Hocr.u ycraHaBr,luBarb cBr3b Mex{Av rr_porpeccnBHblM pa3BHTHeM xHMHH h pe urclHc\lcouHaflbHO-?THqecKHX' 3KoHoMHqecKHX I'l fKoJ'lofHqecxux npo6leM r{enoBeqecraa: ,v6exJeHHoclH B ,().irarjrl'



3aKOHOB npHpoAbt fi BO3MO)I(HOCTH hCnOnb3OBaHHt AOCTI{)KeHHI XUMHH B pelxeHHH [po6neM, cBrlraHHblx c

pauHoHanbHbtM npHpo,rlonoJrb3oBaHHeM, O6ecne.{eHHeM x(H3HeAetTenbHocTH qeJroBeKa H o6tuecTBa

n03HaBaTeJrbHbrx MoTHBOB, HanpaBneHHbIX Ha noJlyqeHHe HoBblx 3HaHHfi no xHMhH. Heo6XOA14MbrX .l:'.tfl

o6r,scsegnr Ha6JrloAaeMHx npoueccoB H tBJIeHHil; tto3HaBareJIbHoi, xHrlopr"raunoHHoil A r'+'titlc,li,vKr)ir
Kynbrypbr. B ToM r{Hcne HaBbrKoB caMocTocTenbHor pa6oTbl c yqe6HHMH TeKcTaMH, cnpaaovHofi ,rurepary'poil.

:locT)'nltr,rMH TexHHrtf:cKHMH cpeACTBaMH nU$Oprt aUnOHHblx rexHOlOrnil: HHTepeCa x O6yVeHnrO H ilO'lltarrlilO.
,rrro6o:sarelrbHoc'rH. roroBHocrl H cnoco6Hocrr r cavoo6pa3oBaHHo. npoexruol H HccJre,loBa te-rr,!k( )rl

.rterl'eJlbHocr H.

iVlera n pegu e'rH brM H pe3yn braraM r I Brctorcfl :

'-* l{cno,,tb3oBaHHe yrraeHnil H HaBbtKoB paBnHr{Hbrx BnAoB no 3HaBaTeJIunoi aegrelbHoc'l-H. ilpHNtell(J}rHu
ocHOBHbrx MeroAoB fro3HaHnfl (cncrevro-aHrlopruaunoHnstfi analn:, Ha6rtoaeHne, H3MepeHHe. lpoac,IclHe
?KcnepHMeHTa, MoAeJIHpOBaHLte, HCCneAOBaTeJIbCKat 4eerelruOCrr) AJtt H3yqeHnt pa3lHLtHblx cTopoH
0Kpyxarcuefi AeilcrntmeJlbHocrH;

- 
BnaAeHHe ocHoBHblMH I,IHTenIeK"IyaJIbHbIMH onepaqH.SMH: QOprvrylnpoBKa rnnoTe3br. aHar-rH3 H cHH're'].

cpaBHeHHe H cHcTeMaTV3A].Jxs. O6o6uenue H KoHKpeTH3AIlHs, BbIsBJreHHe npHqHHHO-C,rteAcTBeHHbrx csc-lei.t H

ilor{cK aHzL'loroB:

- 
no3HaHHe cl6texroa oKpyxalouero MHpa or o6ulero'reper oco6eHHoe K eAHHHrrHoMy:

-- yNreriHe renepHpoBarb HreH H onpe.{eJltrb cpe.lcrBa. se o6xoANrnlbre.urfl HX pezuH3auHH:

- 
yMeHHe OnpeAeltTb UeaH H 3aAaqu AetTeJIbHOCtn, nrt6nparb cpeACTBa pe€uIH3aUHH UejrH H npHMelrrrb

HX Ha npaKTHKe:

- 
Hcnonb3oBaHhe pa3nnqHbtx Hcrot{HHKoB Art floryqe*ll.fl xH uu qecxoil NHr]oprrrauNH. noHnNra]tHe

3aBHCHMOCTH CO.qep)KaHUr r.r rloprtlu npeacTaBJleHm nurlopMauHH or uerefi KoMMyHHKa\HH H aApecara.

- 
yMeHl.re npoAyKTHBHO OOUaTbCs H B3aHMoAeftCraOaarb B npoqecce coBMecrHoi AerrerbHoctH.

yrrHlbrBarb no3HuHH ApyruX yqacrHttKoB AecreilbHocrn, e$QerruBHo pa3peluarr xourlaNxru:

- 
roToBHocTb H cnocO6Hocrr K caMocTotrelsnofi r,rnoop MauHoHHo-no3HaBaTeJrbrofi AesTe;rbH()ctH.

RK-lruLtat yMeHHe opHeHTHpoBaTbcn B pa3JlHqHbIX HcTOqHHK{lx nHr}opuaUrn, KpHTfiqecKH oUeHHtsar r, H

HHTepnpernpoBarb r.rx{oprrrauuto, IroJI)AaeMyrc H3 pa3ruqHbrx HcrortHHKoB;

- 
yMeHHe Hc[oJIb3oBaTb cpeAcTBa uxQopnaaUraoHHblx l.t KoMMyHHKaUHoHHbrx rexHolorai (Aa;ee -

HK-l ) s peueHHH KoTHHTHBHbIX, KoMMyHHKaTHBHbIX H opraHH3aquoHHbrx 3aAaq c co6,rrcAetnen rpe6ouar rrli
ipfoHOMHKH. TeXHhKH 6eSOnacHOCTH, rHrHeHbr, pecypcoC6epeXeHnr, npaBoBbtx H ?THr{ecKHX HOpM. ri()D\r
n urfropvauaoH uofi 6e:onacHocrn;

- 
BIaAeHHe }|3blKOBblMH CpeACTBaMH. B TOI'" t{HCJIe H fl3blKOM XVlMHll 

- 
yMeHHe 9CHO. J'lOfHr{Hr) H r()!liil)

xlJlalal'b cBolo TOqKy 3peHHt, hclloJlb3oBaTb aAeKBaTHble c3bIKoBHe cpeAcTBa, B TOM qHcre H CHtvrBojtr,lrblc
(xH\4H,{ecKHe 3HaKH, rfnpr'ryru n ypaeHeunr)

[hannpyeubte npeaMerHbte pe3yrrtbrarbr ocBoexrrs 3flexTlBHoro Kypca <Vr.ny6,rerHoe fl]yqeH11r
o6urefi xrrMrflr)>

B pe:y,rsrare H3yqeHHt 3JIeKTHBHoro Kypca <Vmy6aeuuoe H3yrteHue o6ruefi xnMHH )) ga ypoBHe
cpeAHero o6uero o6pa:oeaunq BbrnycKH[ K H&yrr nrcn :

- 
pacKpblBarb Ha [pHMepax poJls XHMHH n QoprtanpoaaHHH coBpeuesHofi xayvHofi KaprHHbt MHpa h B

npaKTHqecKofr,[eRrersHocrH qeJIOBeKa, B3aHMocBr3b Me)r(Ay xl,rrvtneil H ApyrHMH ecrecrBeHHblMH HayKaMH:
conocTaB.,i'ltTb HcTopHqecKHe BexH pa3BHTHt xHMHH c HcTOpHqeCKHMH nepHOAaMH pa.iBH r i.rs

npoMr,ruJJIeHHocrH H HayKH AJlg npoBeAeHHt aHaJIH3a cocrotHut, rqnefi pa3BHTr,n HayKH x rexHolorui.
--'a{utrj[poBaTb cocTaB, crpoeHHe H ceoftcrsa BeLqecTB, IIpHMeHtt lloroxeHt{g ocHoBHbtx xHMt4qecKHX

reopni: crpoeHHe aroMa, xnvxqecrcofr cBfl3H, lJreKTpoJlr,rrnqecrofi AHccouHaryh KHcJror, ocHoaaHNfr u co.rili. a

l'aKxe ycTaHaBrHBaTb npnqnHHo-cJleAcTBeHHbre cBt3H MeXJly ceofrcrgaMI.r BeulecrBa H ero cocraBoNt tl
cTpoeHHeM,

o6tscusru npHpoAy n cnoco6sr o6pa:onaunr xuuuqecrofi cBr3H: rcosareHrHoii
HenorrpHofi). rosHofi, Merruulfir{ecrcofi, eo4opolno{ c qeJrLto onpeAeJleHgr xgMHr{ecKofi axrHgHocrH

- xapaKTepH3oBarb rlHrrvecxNe cnoficraa HeopmHHqecKHX BeqecrB H ycraHaBJlfiBarb
rlrrlNvecxrx caoicra BeulecrB oT THna Kpgc'ranrhr{ecxoil peruerrn;

(no,rrpHori.
tseluec t 8.

3aBHC H \4oCTb

- 
xapaKTePH3OBarb 3aK0HOMepHOCTH B H3MeHeHI,Ifi XHMHr{ecKhx csoficrs

coeArnen uil, Bbtc ul HX oKcH,tIoB H rH,qpoKcHAoB;
flpocTbrx BeuecTB. B0AODOJH t,r\

- [pHBoAl'lTb npHMepbl XHMHqecKHx pearcqafi, pacKpblBaloulHx XapaKTepHbIe xHMHqecKHe csoricraa
lleop[aHHqecKHx BetUeCTB H3yr{eHHblx rulaccoB c LIenLn rx n4errrraQHKarlHH pr o6rrcHeHU.S O6racrH [pHMeHeHHs:

- onpe.[eJlsrb MexaHH3M peaKrIHH B 3aBHcHMocrI,r or yclornfi npoBeAeHH, peaKuHH H nporHo3HpoBarb
BO3Mo)KHocTb [poTeKaHHt xHMHqecKrx peaxqnE Ha ocHoBe rHna xtdMt4qecrcofi aBfl34 H aKTHBHocTH peareHT()rr:

- yCTaHaBnHBaTb 3aBHCHMOCTb CKOpOCTH XtrrrlnqeCxOfi peaKUHH H CMell{eHHT xHMHr{eCKoro paBrror.rccHH
()l pa],lHullbtx rlarropoo c ue,'rbrc onpeaenellHt oflTHM{urbHbrx ycnoBr{i nporexaHur xHlltHqecKHX lpolleccol,.

vcTaHaBJll,tBaTb leHerHqecKyto cBt3b Mex(Ay KraccaMr HeopraHfiqecKHX llxg o6r.rc111y1]n1,',u
tlpHl.IuHrlHarsHoI aotvorffHocrH nonyqeHHt HeopraHHr{ecKhx coeAHHeHri taAasHot-o cocraBa H crDoeHHs.



- noAoHpa'l'b peaneHTLt, ycJloBHs H onpeAenrTb [poAyKTbr peaKuHfi, notgo,,lsroulHx pca_tf, j. i,.ri,,
,ra6oparopttble H npoi\tbttrlreHHbte cnoco6rt ronyqeHHc eaxuefiruHx HeopraHHqecKHX Be[lec]-B:

--- ollpeAenrl'l b xapaKl'ep cpeAbl B pe3ynbrare rH,4ponH3a HeopfaHHqecKrx BeuecrB H nl)Hrtrt.IHrt,
llpHNlepbl rHApoxH3a Be[lecTB B noBceAHesHoil xH:HH r{eroBeKa,6Horornr{ecKHX o6ivteHurrx nDoueccax A
ftpoM brrxneHHocTH:

- - npHBoAHTI) npHMepbl oKHcJIHTeJtbHo-BoQcTaHoBHTerbHblx pearqrfr B nprpoAe. rrpoglBoAcr.tse6ltbl\
npoueccax H xH3HeAetTeJrbHocTH opfaHH3MOB;

rlpoBoAHlb pacqerbl Ha ocHoBe XHMHqecKl,tx Sopuyn n ypanHeunfi pearcqNfi. Ha\o,t{. tuilr.te
MoneKyntpHofi $opr"ryilu opraHllqecKoro BeulecrBa no ero nnoTHocrH H MaccoBbrM AolrrM SJreMeHroB. r3.\ti. 1;; i,1,i..
B elo cocraB HJIH llo tlpoAyKTaM cropaHHt; pacqeTbl uacconoii golx (rraaccu) xutrluvecxoro coeAgrrel1l r, -\r!!fr.
pacqel'bt Maccbt (o6terrla, KoIHqecTBa BeUecTBa) npoAyKToB peaKUHH, ecnu oAHo H3 BeulecTB IaHo B N16u'rxe
(rtvteer ttpuvecr)t pacqerbt Maccoeofi pun o6tenaHoil Aorr.r BbrxoAa npoAyKTa peaKuHH or reoperHqecKll
Bo3MoxHofo; paceerbr renJroBofo rQSexra peaKrlnH; pacqerbr o6leuHtx ornonegnfi fa3oB np1 xHMHqecKHX
peaKqHtx; pacqerbl Maccbl (o6reua, KoJIuqecTBa BeuIecTBa) npoAylffa peaKr.lHH, ecJrH oAHo H3 BetuecrB .uaHo B
BHAe pacrBopa c onpeAeneHHofi MacCOBOfi AOnefi pacTBopeHHofo B€rrIecTBa;

- ocyqecrBJlsrb noHcK xHMl'tqecKoft nnQopr',rallnn no HalBaHHflM, HAeHTHOHKaTopaM. crp\,rili i,,ri,i.rrlop rvr yn ar,,t BeqecrB,
KpHTHqecKr oueHHBarb H HHTepnperhpoBarb xHMHr{ecKyro uxSopuaquro, conepxau}.roc,{ ij

coo6rueHnrx cpeAcrB vaccoaofi nn$opvaqr.rn. pecypcax HurepHera. Hayr{Ho-nonynflpHblx crarbrx c roqKHjpeH4g ecTecTBeHHo-uayvHofr KoppeKTHocrH B UeIqX BbttBJreHHr otuu6o.{Hrtx cyxgeHui r.r $opvnpo Ba,r4H
co6crseHuofi noraunrr;

- 
H:lxoAHTb B3aHMocBc3H Mex(Ay crpyr.ypofi u Qyuxqneft, npnvnnoft n cleAcrBHeM, reop neit r.r

rlarcraun npu aHaJIHje npo6leuublx cHTyauufi n o6ocHoBaHHH npHHHMaeMbrx peureHHil sa ocHone xHMHqecKHX
iHaHnn;

npeAcraB,'lrTb nyrH petlleHHt mooanbHbrx npo6JreM,
ilepcIeKTHBHbtx Hanpaa,reFrHfi panBHTHg xr.tMHqecKHX reXnOlornfi, n
MaTepila-[oB c pa:lavHofi Qyxrcquona.nbHocTbro, soso6uoBrreMHx
v I uJt H3aLlH u n po M br une H Hbr x H 6rrro err x orxoAoB.

BunycrcunK nonyqnT Bo3moxcnocrb HayqHTbcn:

- 
HHTEPNPETNPOBATb AAHHbIE O COCTABE I,T CTPOEHI,IH BEIIIECTB, NOIJTqEHHbIE C NOMOIIIbIO COBPCMEHHbIX

tpnrrrco-xnvHqecKHX Mero.4oB; 
- oflHcbrBarb cocrogHHe 3JrerffpoHa B aroMe Ha ocHoBe coBpeMeHHbrx KBa]lroBo-

MexallHqecKHX lrpeAcraBJleHsfi o crpoeHnu aroMa Alr o6tscHenur pe3yJ1braroB c[eKTpzrrblr()r ( ri
Beruec'rB:

-- nporHo3HpoBaTb Bo3MOXHocTb npOTeKaHHt OKHCJIHTeJI6HO-BOCCTaHOBHTeJrbHbrx peaxqxfi. re)KarlHX I
ocHoBe npHpoAHbtx H npoH3BoAcTBeHHbtX flpoqeccoB.

Teua 2. Ocnoau repMoxxM[n. Xtunqecxoe paBnoBecne (16 .r.)
()'roausre orpeneneHH". Manpo- H M,KpococrorH,e. c,creMa

cHclelvf . napaMe'rpbt ct4creMbt. ren.noaoE rsrlexr H SHTaJtbrrHfl xHMHqecKHX
rerrloBefo rrlQercra xHMHqecKHX peaxunfi .

cTOgIqHX nepeA qeJloBeqec | 80\1. ri
ToM qHcre'rexHo,rorufi cotspeucljltLt\
HcroqHHKoB cbrpbc. nepepa6orxr u

H BHeut{tr cpexa. KiaccH(i,r{Kal.lrjl
peaxrrnfi. 3arcos l-ecca a onpe.lc_tutl.rc

2. COAEPXAHTTE 9JIEKTIiBHOTO KypCA
IO KJIACC

Tema l. Crpoenxe aroMoB rr xltMnqecmafl cBs3b (lg q.)
ou:rqecxrfi cptulcl KBaHToBbIX qHceJI (maruoe, op6rra.nsHoe, MarHHTHoe, cngHoBoe KBaHToBbre ,rHc"ra)
flourrue ar()MHofi op6nra.tu. <DopuHpoaaune ypoBHeil h noAyposHefi B aroMe Bojropo,ra.

N'lHclr or,qerrpoHHbre aroMbr: o6rrcHeHne HX crpoeHnr c noMoulbrcl BonopoAonoao6uofr MoreJrH.
3acelesue ar()MHbIX op6r'rra.nefi 3neKTpoHaMn. flpranqr.rn MHHHMyMa 3HeprHH, npHHugn lay:.tu H rrpaBH,r()

X)'neu. CTpoenNe ?neKrpoHHbtx o6oro.{ex aroMoB 1,2,3,4 [epnoAoB.Ileproarvicrofi cNcrevur l.{.H.MexjleJreer]a
3anorHeHue HX no nFraBHJry Kleqroacxoro. Crpyrcrypa nepHeAH.{ecrcofi cHcTeMbr xHMHqecKHX :,rervrenrr-ra /1. h.N4eHlereesa. Onpe4e,reHne crpoeHHr aroMa no HX KoopAr{Hararra (Hovep nepHola n rpynnsl). MarsNrntre rrllteprerxqecrre caoilcTBa aroMoB. BnArt nepuoAl.tt{Hocr1 caoftcrs xHMHqecKHX SJIeMeHToB.

O6paroaaHne KoaaJreHrHoft cBe3H. Csoficrea KoBarelrrHoit caszu. Meroa BgreHTlrr,rx cBfllcriflpelcrcaraHne reoMerp'H qacrHu H THfia rn6prar:auHH aroMHbrx op6Nra.nefi ueHrpanbHoro ar()\,ra .r,r'coenxne6nnfi s- r p- lneMeHToB cocrana AB*
Onpe4eleHNe rHna rN6pnan:aqnu aroMHbrx op6nranefi uexrparsHoro aroMa aJ* qacrHu (ruo,rexv;r.HoHoB) c KpaTHbtMH cBr3tMH. flpegcxasaHHe reoMerpH.{ecrcofi Qoplru qacrHu c HenoAeleH}rbtMu napaMH)ireKl'poHOB.

flolrpHocrl cBt3H' .{unolsurti MoMeHT aBA3H Ll qnnorruui MoMeHT MoreKyJrbr, r,rx B3aHNrocB*rb.Boropoasa-s cBr3b.



BropoE 3aKolt TepMoAHHaMHKH H noHgrne o6 rHrponnu.3Hrponut KaK ((npqBeleHitar rer.,jro.ra lr liak
ctttlctl6 Bblp&KellHt tepMorHHaMH'{ecrcoi BepotrHocrn. Hanpaa,reHue caMonpoH3BoJtbHbtx npouecc(rB r1

ll-11:)rlt4poBallllblx crtcr(jMax. ?tteprrr l-u66ca H HatlpaBneHNe pearuril B 3aKpbt't'btx cHcrei\rax. Perrrcr4rc 
'r-.'i,rXuuuqecxoe paBHoBecHe. Ero npH3ItaKH. KoHcranra xHMHqecKoro paBlroBecHc. Korrc.rartr.ur

xHNtHqecKor'o paBHotlecHt An, roMOreHHblX H feTeporeHHbrx peaKUHfi. BrrroA 3aBHCHMOcTH KOHc.raft r.t,l
paBHoBecHr cyvuapHoft peaKuHH oT KoHcTaHT paBHOBeCHs TTOCJIeaoBaTeJIbHLIX npoueccoB. ClgHr xHMHrrecK()r()
paBHoBecHl noA AeftcrBHeM BHeUTHHX rlaxropoe (npsHUnn JIe Lllarelte-Epayna). [|paxrnrecran pa6ora. ,l,,lb )

oxnclurerrHo-BoccraHoBHTeJIbHbIe peaKuHH (OBP). Oruc-nuterr"o-"oi"rrnoBr,rreJr6HLre rlyrrrr iHu
BetuecrB H HanpaBnense OBP. flonrrne o craHAaprHoM noreHunale. 3axos 3KBHB:ureHToB npHMeHHreJbHo K
C)BP.

II KJIACC
Tenra 3. O6urne caoficrna pacrBopoB. Ilporounan reopnn K[cJror rr ocpoBaguf (21.r.)
/l'cnepcHrte cficreMbr. Cnoco6sr Bbrp&KeHHr KoHueHTpaur4H pacrBopa. Ilolurep"u puar"opHrvrocr!.

Hacur ueH usr fi , ueHacr,ruleHusr I H nepecbrrrteH Hufi pacraopur.
3asHcHvocrb pacrBopuMocru or reMneparypsr. SHeprerura o6paronaHHr pacrBopoB.
cHlrHlte u cla6ue 3JIeKTponHTut. crenegr AHccoIrHaqHH H KoHcraHTa .qHccorlrauNn. 3axou par6aa,rerrrr

Ocr tusra.
flporoHHar reopHc KHcJlor H ocHoBaHufi. Ocsonurrc onpeAeneunr. IlporoHHbre pacr.BopH.rc_.i, ii fr ,.

aBTonporo.,rrn:. Hoxxoe npoH3BeIeHHe BoAbt. BoAopoanuft norcagarenb H ruKzura pH.Cnlrr",e KHc.t()r,r r!
CHTbHbIE OCHOBAHHfl.

IlpnueHerne nporoHHofi reopxr{ K pacnpocrpaHeHHbrM BoAHLTM pacrBopaM. caa6ue Kxcnorbr. c_la6are
ocHoBaHHf, au$o,ruru. Koucranru KHcJrorHocrH H oCHOBHOCTU. onpeAen"r*r" pFi.

fn4poln:. Heo6parnruufi nn4ponur 6aHapHsrx coeAnHennfi.o6putn""ifi ru4porns colefr. Heo6paruvrr.i
coat',tectHufi fHApoJtH3. CreneHr npoTolH3a H KHcJtoTHocTb CpeAH. CuerueHne paBHOBecH, [poToJrH3a (Aeilcr.sae
reMneparypbt, KoHueHrpaqHH, oAHoHMeHHsrx uouon).

l-ereporeHHble paBHoBecHf B HacbltleHHbIX pacrBopax ManopacrBop'Mblx .HJIbHbrx SreKTpojrHr()rr.
llpoursereHue pacrBopHMocrH. Vcnoslrc Bbr[aAeHHs H pacrBopeHH.c ocaAKos. C.ue'r rereporerrrLr\

paa Ho aec N i B HaC br rrle H H btx pacrBopax M iuropacrBopHM brx 3neKTponHToB.

Teua 4. Ko*rrr,rercHbte coeA[HeHxn (13 u.)
ocHoeHute noHtrHt KoopAHHauHoHHoil TeopHH (rcounrercoo6pa:oearerb, JIHraHAbr, KoopAhHaqHorJHoeqHcJlo. AeHTarHocru nraraHAa). Tnnu u HoMeHruIarypa KoMnnexcHbrx coeAnaeunfi. floseaerrHe KO\.rr,.r,..,_rii,i

ct-ieaNHeHrri B pacrBclpax' rrpanrrrecrcar pa6ora J\!2 lronyqenfie n caoficrna KoM[JreKcHbrx coe. l,rr.rrri:/{nccou,aurs Ha arreruuecr}epHsle HoHbt H HoH KoopAnHaur.tonnofi cQepsl. KoHcraxrsr yar.,uir,,,,,,,- , ,,(o6pa:oaaHur.; u uecrofixoctl't. floayveHxe H prupyrxeHue KoMruIeKcHbrx coe4uHeun[. HoueHru]ary.pa
KoM nileKcHblx coeArseHnfi .

Peruesae HecraHlaprHbrx 3aAaq.

PerepnHoe BpeMn l0 .racoa, pacnpeAeneno: 4 qaca _
A.rfr flpoBeAeHr{fl ceMHHapcKHX zausrufi no rcax,{ofi TeMe c
no,aroroBKH K KoHTpo.frbHuna pa6orarra, Koropbre [poBoAsrcr raK

l0 rcnacc; 6 qlcos - ll rrracc H Hcnonb3yerc,
ueJlbto o6o6rueHur H cncreMarH3auHll .r1,iii!li
xe 3a cqeT pe3epBHoro BpeMeHH.

IPAKTI{ qECKIIE PABOTbI
IO KJIACC
flparrn'recrc:rn pa6ora. J\bl. Xnnr'qecKoe paB'oBecne ,. ycnoB'a ero cMeure'nnII KJIACC
flparrn'recrcan pa6ora Jrb2 rro.ny.reH,e ,n csof,crsa Ko'nJreKcflulx coeAnnesrf,
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: -l trpr*Aa";-";
llourrre aroysqi qp_6nlg4ti___ _ , _l ocYurecrarflrb caMocrosreluHufi or6op ucrouHuroa I BocrrgraHHe

Muo.oarextJqt""'eito"lt --l I uu$opuaunfi H pacurpeusur noncx nHtlopMaur'rn cl3.4yxoruo-
gacene"He --uroMH",* 

opo*arlefif t --1 
T::'*oBaHheM 

pecypcoB 6u6ruorex H rHrepHera.t 
| ,rpu-u.toerrroe

3JreKTDoHaMA I l coorBercTBH[ c uerrMr,r H3aaaqaMH; aHaJrH3HpoBar",l uo"nrrun"a3JreKTpOHaMil

atp
1,2,3,4 nephoAoB

I

C'rpoeHue 3JreKTpoHHbrx o6oroqeK aroMoB
l-2-3-4 neDHonoB

I

Onpe4eleHNe crpoeHns aroMa no Hx
KOOpAUHaTaM

I

Bnqrr nepnoAuqHocrr cnoficrs xnMHqecKHX
3JIEMEHTOB

I

O6pa:oaaHue n csoficrsa KosareHTHofi
cBt3H.

I

Meroa BaJreHTHbrx csr:efi .
I
I

flpegcrca:aHHe reoMerpHH qacrHq H Tnrra
ru6Durugaunu

I

OnpeAelesne rnna ru6Du-wgawu I

flpe4crcasaHne reoruerpu.recrcoft Soprrruqacrnll c He[oAel€Hnttmu napaMn
gneKTpoHoB.

I

flolrpuocrb cBc3H. Aunolrnslft MoMeHT I

BoAopoAHar cerrs
Ceuuuapcroe 3aHrrne no reMe <CrpoeHne I t

aToMoB H xHMlllggIa]n cBs3b) I

ceunHapircoJa@-1-l ----

I

aroMoB r,r xHMtlgg{q JqE!
Hrorosufi KoHTpoxb.

Kpr.rTr.ftrecKlt oueHl,rBaTb Lt HHTepnpeTHpoBaTb | , 
^,_^_-_-_^nHsopruaurno; oco3'aHHo H aAeKBarHo co3.rraBarb. I 1-lT]i-"-":**

npeo6paroruBarb r,r [cnoJlb3oBarb pa3JrruHbre BHAbr I 
BocnHTaHHe

3HaKoBo- cHMBoJruqecKUx cpeacrB, MoAene[ ln cxeM ,ut" | 8.qenHocrb
peueHnt [o3HaBarenbHblx u yte6xux 3aAaq n I Ha]9Hoto no3HaHl'lt

npearrrerHofi o6racu <Xxuu.g>; rloprrrylnpoaarr
r[nore3br o cBt3rx o6terros H 3aKoHoMepHocrtx
npoTeKaH[Jr llpoueccoB; yMeTb caMocTorTeJrbHo
cTpoHTb J|orErlecKoe aoKa3aTetbcTBo; BnaAeTb

HaBbr KaM H no3HaBareJrbxofi pe$aexcur.r.
PEI-yJIflTHBHbIE VVA: craBnrb r{ onpeAeltrb
ueJrH, rulaHr{poBaTb rryTH vx AocTl,rxeHHt;
caMocroflTeJrbHo pean[3oBHBaTb, r(oHTpoJrr{poBaTb r,r

ocyuecrBJrrrb Koppexuno yve6uofi u no:nanareruHoi
AerTenbHocTl,r; -[naHr{poBaTb 

H ynpaBJrrTb

AexTerbHocTbro Bo BpeMeHr.r; ocyuecTBJrrTb
corpyAHr{qecrBo n o6paronaremsofi AerrenbHocrlr
coBMecrHoe ueJlenoJraraHue H nnaHrpoBanr,re o6unx
cnoco6os pa6oru; uprurararb BoJreBbre ycvrnr H npe-
oaoreBarb TpyAHocrtr H flpenflTcrBr{r Ha rryT}r

AocrnxeH[fl uerefi.
KOMMYHI,IKATI,IBHbIE VV.II:
a$$errr.rnHoro corpy,rtH[qecrBa s coavecrHol
flpoAylflnBHoI AerrelrHocru; Qopn,tyrupoaarr
co6craeHHHe MHeHHe H no3t,tur,rro, apfyMeHTxpoBarb
I4X: aAeKBaTHO r{Cnonb3oBarb peqb AIr nJraHHpOBaHnX }t

perynr uHI,r caoefi Aen'renbHocrH; A,[EKBATHO

ilcnonbsoBaTb peqeBbre cpeacT8a AJJfl peueHr,rt
pa3J|14rrHbrx KoMMyHr.rKaThBHbrx 3aaaq; ficnoJlb3oEaTb

)'cTHylo H I|l4CbMeHHy]O peqb: cTp()r4Tb MoHoJtorH.recKoe
koHTeKc'lHoe BblcKa3btBaHile: -- ateKBaTHo, loqHo H

tlocJrellorrareJrbHo oro6paxaru ir p€r{14 (onucattne.
(,61,rcHe ilile) cr)AepxaHhc c()BrJp ,: 1. Vbtx Aefc'rs,4il rah
r, tfrrrprre rpovroi cour4tur11 tup'.))', ,ttoir peqH. 1aK t1 tJ

(:)()l)\tl-' rrtr'.rpciluei peqH. H \crtr(, |lHcbI\4_eHH().

HABbIKAM



-Trrul 2. 16" remroaon r44*r---i lrra,rsnr.rr lr --l noIHABATEJtbHHe w4, - *pnrr""c*,I i -'rY-"
Ocnosrl I ]xuMnqecKHxpeaxuNi(rcHoBbl 

i f xuMt{qec{xxleaKgxi_ _--- _ | i oueHrBarb r.r r{HrepnperrpoBarb uu$oprrrarruro c
T_epMoxrMru. I l-a*oH f"cca H onpeAeaeHu" t.",rouoio-f-f -----] pa3Hbtx noruuntr; ,-pacno3HaBarb r 

-Qr.rxcrponarr

XnMu'tecroe I leooexraxnrrrHqecl4lpearurrdH _ _ | lnnornoolevnranuQopuauNoHHbtxllcror{Hl'tKax:paBuoBecue I Fu*on t"cca H onpeAerrenr"-i.nno"oroTl I _.1^'.li'"lTT ..1"1::p1:i1 T0:ryi_"::i1"i
xHMHqe.gHX_pgeIg4[

noHcK H cTaBr{Tb Ha ero ocHoBe HoBbre (vqebHbte H

no3HaBarenbHbte) 3aAa.rfi; 
- 

[cKaTb H HaxoJtr,trbBropofi3aKoHTepMoAHHaMnKHrrnoHrrr,re|ll;;il;;;;.-.-,"";;;;;peUeH}If,3aAaq;
o6 aHaiiu3lrpoBaTL r.t npeo6pa:oaunarr npo6,rc;vrHo-
Sueprur fr.r66ca H HanpaBJrenne peaxunfi s flporr.fBopeq[Bbre cr.rryauu[; - craBHTb npooJreMy tl

cltcreMax. PerueHne saAa.{ | | pa6orarr HaA ee pe[reHr{eM.

J|OrrqHo r{ ToqHo HUrafaTb cBoto ToqKy 3peHr,rr c
fi cnoJrb3oBaH[eM a.qerBarHux (ycrHux lr nrcuueuHux)
t3brKoBbrx cpeAcTB; 

-BocnpHHHMaTb 
KpXTflr{eCXHe

CeunHapcnoe 3aHrrue no reMe <OcHoabr I i ------t 3aMeqaHl'tt KaI( pec)ipc co6ctseHHoro pa3Burl.rt; -
. XHl,ll{qecrcoe DaBHoBecHe)) | | roqHo H euxo QoprrryalpoBarb KaK Kpurr,FrecKr.te, raK }t

e""HH"p""oe-a"-r.re no reue <ocHo""Tl-------] :i::t.1':11i'-':y::111_:_1p':-opvrrx rroAen n

i NO3HABATEJ]bHbI]
I
l^,,^,,,,^^-.

I AucnepcHue cHcreMbr Cnoco6rr | | j norHeaerEJlbHbtE -tyA - Kpr,rrrr."*,

] | | )t. ix'{€croe paBHoBecxe. Ko""ritroTt l PErvrtTuBHblE yy,ll: 
- cauocrotre,rllo

I I &iMrq6g1oro pasgosecxr. I lorpea€ntrr qcnn crastrL r $opuyarpooarr
| | ffi coScrBeHHre 3aaaqx B o6pa3oBar€nhHol aerrerhsocrn

i I I rovorexxvx I rerepor€HHtx De{xurri. I 11 tffiHeHEu cmyau!'lx; - oqefixBarl pecypcbr' B

| | 

-i 

mx qxcie Epext s lpyrre HeMar€pra.JrLrb{e pecypcEt

| | | "1":1 3aaucrMocTr{ KoHcratru | t I xeo6xoa{r'e Ar," .qo.l,o,,""", norr"*"""o" p"rr".
] | ] 

paBl|oD€cr{r cyMMapHot pearql|li qr I i uenr opruBoBuslr6 ,OOcrrBxHI noxcx

I i I 
xo}|craHr paBsoBecH, noc[eaoBareJr6H6rx | | f"W"o", H.o6xo$,h.ux ,)tt aocrrrxeHx,

| | l-!p9!eo!99- | | nocraBneHnotr uenni - B!6rparb omr. .n6 ug flyr6

: | @ aocrloxexl{, qcnn c yqcrox tqQe*rn.Hocrx

I I I Jle-lllarErr€-Bpa]'|{a. IlprKrxqecK.r | | PacxoaoBanxt peq/pcoB x ocHoBHBarch Ha

| | lDr6or.J0l. | |cooopoxeBE ?rxxn x ropafl
I | ffi KoMMyHI,IKATITBHLIE vvA ocyurecrlnrrL

I ] | oearur", | | AcroByro xoxxy{xrauxro rax co cacpcrHlr.ar\rh, ran r
I i # co E:|poc.ruMx (xar Bxyrpl{ o6pa3oBaTe,t6Hot

I l+!qpg!I9!!9lJt P I t oprar :ral'x. ran x 3a ee npj4cna*ry; - pa"ep*ryro.

I I l;;;;;;.x"";;;;;;;;";;* I 
' lll:-1:::l L_"glriyr:n &oMMv'x,a{,'{,

t_ _ mro"rfi ^oHrpor" 
-1 rBoefat npu ?roM,ntrHocrHNx oueHoqnllx cyxaeHntr

| | I r.ilacc

f TEMA l.l ,t., lAr"tep*tre -.*.i""o, c*"ooo
r 06,r.-o I ,O6ulre i aurpq4gg,r, xoHuefipaurx pacrsoDa , ouerxBar[ x xHrepnperfipoBarb rHQopMarurc c
csoicrBu : ?H;Dr.r" 

- 

-- j parrrux novurf, - rciut" n *u*orrt" obobrGHHtre. . -. - --fi4 oopa3op:lHh, pacl Bopoa. _ I

--:"- | DD'Pd^cEn' AUEUt_H.'P.u'h FcrsoEa trHgopMarurc (
csolcrBu ?Hepr srr*1gqp*"n,i"", p"crToeo". _ I I _- | parrrux novurf, - rciut" n *u*orrt" o6o6rrcHH6re
pscrBop'rB. / Ci.r,** Arrccouxar[{h ; t i* 

cnoeo6lr peureHrt 3a4aq: rD{Bolrr6 t(p|rr,l{ecxric
Ilpor'orfirar I X,,,iira"-- ;, , ,,,,,i,rr* 3inn,, i -- I apryMe'rrr'r Kax a orHoueHnn coflcrBeHHorc cyx/rcrrx
Teopric Knr.rr,rj par6aureHH,ocrs.r',..,a rarrP'rrnoueHttreicrBliixLvxleHxftrpyloro:
foclou'||ti,ljiri"'-,;.',""..-;;;',;.rl-ocHogarrH'ilaf'l|lj|')BaT[|l|lpeoi'iIl.L|8aT6fpo6lc!'|,

Xnunqecroe paBHoBecHe. KoHcraHra
xltMHqecKoro paB HOBeCHT.

Koscrarrru xuMnqecKoro paBHoBecta NrA
roMoreHHbrx H reTe poreHHbtx

Bunog 3aBHcHMocrH KoHcraHTbl
paBHoBecHr cyMMapHor peaKrlHH OT

KOHCTaT{T paBHoBecHt nocJIeAOBaTeJtbHbtx

CAnur xr{MHr{ecKoro paBHoBec[r np]rHrlr{n
Jle-lUarelse-EpayHa. [parrn.recran

Oracan:relrHo-BoccraHoBrmeJlbHble

HanpaBneHHe oBP
floHsrr.re o craHAap'rHoM rroreHuuaJre
3arou 3KBHBaJTeHToB npHMeHr{TeJtbHo K

OBP

l.lpa:raaHcrcoe
BOCNHTAHHE

2.flarpuorrr{ecKoe
BOCNHTAHIdC

3.lyxonHo-
HpaBcTBeHHOe

BOCNHTAHI,IE

6.Tpyaoooe
BOCNHTAHHE

T.3xororuqecKoe
BOQNITTAHHE

8.I{euHocrr
HaYr{HO.O nO3HaHHfl

'1

I

I

I

l.fpa44aHcrcoe
BOCNHTAHHC

2.l-I'arpuoruqecKoe
BOCNHTAHHC

5.@H:fi.recxoc
BOCNHTAHHC.

rfropurpoaarure
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'.lyaur{. 

j iul6avrr ru pu"irl rvnrrvo'-ii6possri l4ouHoe npourseAeHre BoAbr. . _
i BoAopoAHbrr,r noK pH. __
| fipnrtaeHeuxe nporoHHof Teopu]r K

I Pac[pocTpaHeHHbrM_BoAHbrM pacTBopaM.

t C""6t" -r."rr". cna6bre ocHoBaHHr.

I ar,lSom.rru..

f K "o*o.t"| 
^^^^-^-^,,,,^ -Lr

l__

I

npoTHBopeqHBbre cHl'yauHH. 
- 

Bbrxo.qr{Tb 3a

yqe6Horo npeaMera r.r ocyu€
ueJleHa[paBJreHHsri noncK Bo3MoxHocru ur

nepeHoca cpeacrB H cnoco6oe a
PEI-YJUITHBHbIE YYr(:
onpeAeJrrTb ueJrr,r, cTaBr{Tb r.r Qoprrayll
co6crBeHHbre 3aAaq H B o6pa3oBareJlbHo[ Aerren
14 xlr3HeHHr,Ix cnTyaufirx;- conocr
noJTlareHHbirf pe3ynbrar AerreilbHocrl,t c nocraB
3apaHee qeJlbro 

- 
oueH[BaTb lrocreAcTBr{r aocrl

nocTaBneHHofi ueln B .{errerbHocTH, co6cr
xr,f3Hl,t u >Kn3tlvt oKpyxarcuxx
KOMMYHHKATI4BHbIE VY[: - ocyue(

fnaporus.. I

O6parsrrr srfi rr{,aDoJrH3 conef . I

Heo6pa'rur'asrfi cosr\,recrHsrfi rHApoJrH3.
C'reneHr nDoroJrn3a H KncJrorHocrb cDenbr.

I

f ereporesnbre paBHoBecut l.lvJrvDJN AVMrUJnnAqq|,|N A4A WU gDgl&lnl^4rv

co B3pocJrbrMl,t- pa3BepHyTo, Jlor[qHo v
ri?nanarl cBoro roqrv .lneH,lc c ucnonl?fereporeHHbre DaBHoBecHt

IlpoilsaereHHe DacrBoDHMocrH, arerBarHbrx (ycrnnx lr nucbMeHHbrx) fl3)

cpe.[cTB; - KoopanH[poBaTb r{ BbrnoJrHrTb pi
ycnoBr4flx Br{pryaJrbHoro B3ar.rMoAe[crs[t
coqeTaHnfl peanbHoro r.r Br{pTyanbHoro
BOC[pfiH[Marb KpXTtfleCKHe 3aMerraH[t KaK

CArnr fereporeHHbrx paBHoBecHfi .

CeuuHapcnoe 3arrsrt,te no reMe <O6utr,re

csoftcrsa pacrBopoB. flporoHHar reopnt
Kr,rcJror n ocnonanufi>

I

Ceurnapcnoe 3aHflTHe no reMe <O6utne
cBoficrBa pacrBopoB. flporoHHa.n reopns
Kr,rcJlor u ocHosaHufi))

I
uuur/lttgttttulu P<L:ttJtltll , 

- 
tu.tttu A

Qopuylnponarr KaK Kpnrr{qecKfie, r
o,uo6purelrHbre 3aueqaH[r B aApec Apyrr{x Jr

DaMkax nelonofi s o6nanonarenr,nofi rouvvn
Ceunnapcxoe 3anflThe no reMe <O6r-qNe
csoficrna pacrBopoB. flpomuHar reopxt
KlrcJror n ocHosaHHf)

I ar6erar npr,r SToM Jr[rlHocrHbrx orregoqnbrx cy

I4roronufi KoHTDoJrb. I

a. l13.rKcHbre 
IHl|s ]

OcHoague noHrrr{r KoopAnHarrHouHoil
TEOPHH.

I IO3HABATEJIbHbIE VY[: - KpH'

oueHuBarb r{ r{HTep[perupoBarb nHQopua

Tnnu H HoMeHK;rarypa KoMnJreKcHbrx
coeanHesnfi.

I pa3Hbrx no:nuuI - HcKarb r HaxoAr,rrb
cnoco6u peureH[r 3a4aq; - npllBoAnrb

lloseaeHue KoMnJleKcHblx coearHesufi B
t't " :)

"aqIlgpax. 
_-j-f i! ,:y' ./

lloryveune H pa3pyrleHXe KoMnJreKcHbtx

I

I

(lPryMgt|rbt |(4n l' urttutuglrfltt r,(ruutttt ttttutu r,y,

raK H B orHorueHrn AeIcratr[ u cyxgeuril apy
anaJrx3r.rpoBarb H npeo6pa:onulnaru fipol
npoTr,rBopeq[Bbre cHTyauHH; - Br,rxoAr,rTb 3a

oc)[ecrBnflrb | 6 3MOIIHOH€I1bHOrO
poKoro i 6laronolwl.lg

aeilcrsnR | 6.Tpyaoaoe
caMocTotreJrbHo

HpoBarb
NbHOCTH

BOCNI,ITAHHE

T.3xoronuqecKoe

l.fpax.uaHcroe
BOCNI{TAHHE

2.flarpnoruqecKoe
BOCTTHTaHHe 

]

3.!yxoaHo- 
iHpaBcrBeHHoe 
IBOCnHTaHHe 
I

4.Scrernqecr<oe I

BOCflHTAHHC i

5.(Drruqecroe
rjocnHIaHHe,
rl;r ,prrttpoeattne
ti\-ri,'r-vpbr 3.&opoBbt
r! )!lOllHOHSJlbHOf(,

raBJrrrb I BocnHTaHHe

BncHHorr j 8.I-[eunocru

aocrHxeHnt i HayqHoro no3HaHHc

r, co6creeHHofi
)rur{x irloAefi

- ocyluecrBntrb
CTHUKAMT. TAK fi
qHO I,t TOqHO

HCNOJIb3OBAHHEM

t3brKoBbtx
pa6ory a

M (ulu
,rO);

lK pecypc
I EMKO

TAK U

fl]oaeft B

yHxKaq1{14,

'x.ueHufi

TEMA
Koun.ne
COEAHHE

9og44r9!4fi _
ll o rra eHxr arypa KoJ\4 nJt e Kc Hbr x coeA u n e u u it
[)euenue Hec_raHAaprn bx 3aAq1_
I'eueHfie HecraltAap 1 I u,rx 3aAaq
rcuf eHHg _Hqg-raHital) i l1l,tx 3aAa(l

I e rt|eflHe_Hec'r ailjlap I I il,tx 'E4aq
' ,\IHHaDCKOe 1ril1ilile il(

l

-p-rd-tt
opMaufirc c

o6o6ureHHue
KpHTHqeCKHe

'o cy)r(aeH[r,
i apyroro: -npo6LrevHo-
b 3a paMKH

j yve6uoro npenMeTa u OCVUIECTBJI'Tb

ueJleHanpaBneHuuri noficK Bo3MoxHocrr.l ruHpoKoro
nepeHoca cpeacrB 14 cnoco6oa aefrcrsan
l'trt YJIflTHBHbIE VYA:;-- conocraBrE-rb
rio;tl.{eHfluti peiyrb'rat .uetrerbHoct fi c nocraB.reFrior"l
3irDaHee [eJ]bl{) L)lleHhBaTb |locJlercTBht aocTllxelt]1t
r()claB-jreHH('H rre-'tlt rr ireflTerbHoc'ft4. co6cttrcgrr-,ii

l_
I

I
l



(KoMuneKcHbIe coe,4 uHen?rs>> xr.r3Hr4 r.r xr.r3Hr.r oKpyxarcqux moAeft.
Konuyur.rrcaruBHbte YVA t

KoopAr{HlrpoBarb r4 BbrnoJrHfiu pa6ory e
ycnoBr.trx Br,rpryanbHofo B3auMo.{eficrsus
(ulu cotreraHr.rr peaJrbHoro u
nupryaluroro), Torruo vt eMKo
(popuynr.rpoBarb KaK KprrruqecKr.re, TaK r.r

ogo6pnrenurue 3aMeqaHr.rr B aApec
Apyrrx moAefi B paMKax,qerosofi u
o6pasonarenrnofi KoMMyHHK arlnvt, [s6erat
npu SToM JILITIHOCTHbIX OTIeHOqHbD(

cyx4euufi.

onaroIIonyqnt
6. Tpyaonoe
BOCIII,ITAHI,IE

7. 3rorornqecKoe
BOCIII,ITAHI{E

8. I{enuocrb Hayquoro
no3HaHI{t

Ceuunapcroe 3aHrrr.re rto reMe <Kounlercuue
COC.IIUHEHI,IgD

I

Ceuzuapcroe 3aHrrr.re no reMe <Kounlexcnrre
COC,III,IHEHH,f,)

I

llrorosrrfi KoHTpoJrb I

CO|NACOBAHO
llpororcon saceAanr4fl

Mero4nuecKoro o6reAuneHrEr
V.rurerefi ecrecrBeHHhrx Ar,rcqrarrJrtrH

Jlnqex Ns 95 r. Co.ru ula. K. 3. I{uolroBcKoro
o, .,/*r.',/. 2023rola Ns 1

///t

COTJIACOBAHO
llpororon saceqaHufl

Mero4u.recKoro o6reAuHeHn.fl
V.{urerefi ecrecrBeHHbrx Atrcq urlruH

JIurIes }lb 95 r. Co.ru uu. K. O. UraonrcoBcKoro

COfNACOBAHO

3auecrureJrb Ar4peKropa no YBP

lllesqosa M.C

2023 roAa

COfNACOBAHO

3arraecrureJrb Ar{peKropa uo VBP

[lesqona M.C.
2024 roaa J\b 1

2024 ro.rra
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dr
Cogepxanue

(pargelrr, reuu)
Kor-no
qacoB

!ara
rrpoBeAeHrrfl

106

Marepualrno-
TEXHHIIECKOE

ocHatrIeHne
(o6opyaonaHne)

yyA, [poeKTbr, IlKT-rcorvrnereHrlrr[,
Melr$rpeAMeTHbre rroHfl Trrf

Ocnonnrre
HanDaBJrennc Bn

IIJIAII darr
TEMA 1. Crpoenue aroMoB rr
xnMl|rlecKafl cBfl3b

18 [ocHanareJrbHbre W[: - ocyqecrBJrrrb
czlMocrosrenrnufi or6op [croqnr,rKoB
unQopnaaquu v pacruupeuurrfi roucK
uHQopnaaquu c ficnoJrb3oBaHr,reM pecypcoB
6u6ruorex n LrHTepHera B coorBercrBr.ru c
IIeJrrMr.r u 3a,{atraMr.r; aHaJrr.r3r,rpoBaTb,

Kpr.rTr.rqecKlr orIeHHBaTb r.r LrHTep[peTr.rpoBaTb
uHsoprraaqr.rro; oco3HaHo a aAeKBaTHo
co3AaBaTb, npeoopa3oBbrBaTb Lr

I,ICnOJrb3OBaTb ptBnl{qHbre BI,IAbr 3HaKOBO-

cr4MBornqecKnx cpeAcrB, MoAelefi u cxenr
Ant peureHr,rs no3HaBareJrbHrrx ra yre6nrx
3aAaq n npe4uernofi o6nacru <Xuuur>;
QoprraynNpoBarb nrnore3br o cB.f,3rx
oOrexron Ir 3aKoHoMepuocrrx rrporeKanr,rt
flpoqeccoB; yrvreTb caMocTorTeJrbHo cTpor.rTb
JrorfiqecKoe AoKa3aTeJrbcTBo; BnaAerb
HaBbrKaMr.r no3HaBareJnnoft peQneKcr,r[.
Peryrnrnnnrre YYA: - craBHTb r.r

onpeAensTb qeJrn, [naHlrpoBaTb [yTr,r Hx
AOCTIXeHI,IS; CAMOCTO'TEJIbHO

pea[I,t3oBblBaTb, KOHTpOJrlrpoBaTb vr

ocyulecrBJurb KoppeKurro yle6nofi Lr

lo3HaBareJurofi 4emenbHocrr.r Bo BpeMeHr,r;

OCVIIICCTBJI-f,Tb coTpyAHr,rqecrBo B

o6pa:onarelrnofi AetrenbHocrr,r, coBMecrHoe
qeneflonaraHr,re u rrJraHr.rpoBaHrae o6uux
cnoco6os pa6oru; npunararb BoneBbre
ycnnvs, u rpeoAoJreBaTb TpyAHocTr,r vr

npenrrcrBufl, Ha rryrn Aocrnr(eHufl rleleft .

KouruynnrcarnBHbre VVA: - HaBhrKaM

eQSermnuoro coTpyAHr,rqecTBa B

conuecrnofi npo4yxrunuoft AerrenbHocrr.r;
$oprr,ryirr.rpoBarb co6crseHHoe MHeHlre vr

no3Hrlr,rro, apfyMeHTr{poBaTb r.rx; aAeKBaTHO

LrctIoJIb3oBaTb perrb Ant [naHI4poBaHI,Ir I4

1. fpaxgancxoe
BOCNI,ITAHI,IE

2. llarpr.rorurrecKoe
BOCIII,ITAHI,IE

3.,{yxoeno-
HpaBcTBeHHOe

BOCIII,ITAHI,IC

6. Tpyaonoe
BOCNI,ITAHHC

T.3rororuqecKoe
BOCIILITaHI{e

8. [euuocm
HarrHoro
no3HaHHt

I @nguqecxnfi cMbrcJr KBaHToBbrx
qI{cen

I Ta6maqrr, BlrAeo,
NPE3EHTAUHI,I

2 floHsrue arounoft op6uraln I Ta6mqrr, Br.rAeo,

TIPE3EHTAUHI,I
) MnoroslerrpouHbre aroMbr I Ta6nuqsr, Br.rAeo,

npe3eHTarI[tr
4 3acerenue aroMHbrx op6r.rra-neft

gJreKTpOHUtMr.r
I Ta6ruqrr, BHAeo,

npe3eHTarIHH
5 Crpoeune 3JreKTpoHHrx o6oro.rer

aroMoB I,2,3,4 flep[o.rloB
I Ta6nuqu, Br{Aeo,

upe3eHTauuLr
6 CrpoeHne gJreKTpoHHrx o6onoqex

aroMoB I,2,3,4 flepno,{oB
I Ta6nr,rqrr, Br,rAeo,

IIpe3eHTaur,[r
7 OnpeAeneuue crpoeHr,rr aroMa tro

r,rx KoopAr4HaTaM
I Ta6rrqrr, BuAeo,

NPC3EHTAIIHI,I
8 Bn4rr uepuoAurrHocrr{ csoficrs

XI,IMI,IqECKI,IX 3JIEMEHTOB

I Ta6nr,rrlsr, Br.rAeo,

lpe3eHTarIr{H
9 O6paronaHue H cnoftcrna

KoBaJIeHTHofi csgsu-
1 Ta6ruqrr, Br,rAeo,

npe3eHTaIIuLr
t0 Merol BaJreHTHbrx ceqrefi . I Ta6nnqrr, Br{Aeo,

npe3eHTulutrr4
ll flpelcxasaHue reoMerpr.ru qacrr,rq

v ruilarufpurusarryrv
I Ta6nuqu, Br,rAeo,

npe3eHTaUr.rI{
I2 Onpe4elenu e rr,r n a ru6pwauzatluu I Ta6nuqrr, Br,rAeo,

npe3eHTaUr.ilr
l3 flpe4cxarauue reoMerpr,rqecxofi

Soprrau qacrnrl c HenoAen€Hnrrun
napaMr.r SneKTpoHoB.

I Ta6m.rqrr, BHAeo,

[pe3eHTarIr4r.r

t4 flonapnocrb cBs3[. lunolumrft
MOMEHT

I Ta6m.rqu, Br4Aeo,

npe3eHTaur.rlr
15 Bo4opogHar cBr3b I Ta6rulqu, BLrAeo,

npe3eHTarIUtr
t6 Ceuzuapcroe 3aHflTr4e rro reMe

<Crpoeuue aroMoB r.r xr.rMr{qecKurf,

cB.f,3b)

I AM



t7 Cenruuapcxoe 3aH.flTr.re rro reMe
<Crpoeuue aroMoB r,r xr.rMuqecKarr
cBr3b

I AM peryJr-squu csoeft AerrenbHocrr,r; aAeKBarHo
r.rcnoJrb3oBaTb peqeBbre cpelcTBa Anfr
peIIreHHr pa3nHqHbrx KoMMyHr.rKaTr{BHbrx
3aAaq; r{cnoJrb3oBaTb ycTHyro u [ocMeHHyro
peqb; cTpor,rTb MoHonoMqecKoe KoHTeKCTHOe
BbICK:BbIBaHI{e; aAeKBaTHO, TOTIHO kr

[ocJreAoBareJrbHo oro6paxarb B pequ
(onncanue, o6rxureune) coAepxaHr,re
coBepruaeMbrx 3aAarr KaK B Sopnre rponarofi
corluaJrr.r3r,rponauuoft peqra, TaK r.r n rpoprr,re
BHyrpeHHefi pe.rz, u ycrHo, u rrocMeHHo.

l8 I,Iroroslrfi KoHTponb. 1 AM

TEMA 2: Ocnonu repMoxrrMrrrr.
Xnunqecxoe paBHoBec[e

t6

n nnQopMarlnoHHbrx
ocyuecTBJrrTb

nocrannenuofi uenH;

IlosHanareJrbHbre WAt - Kpr,rTr.rqecKn
OUCHI,IBATb 14 LrHTepnpeTr.rpoBaTb
nu(popuaqrro c pa3Hbrx nosnquft;
pac[o3HaBam r,t QurcvpoBarb npornBopeq[t

unQopnraquonnrui [or{cK 14 craBr,rrb Ha ero
ocHoBe HoBbre (yre6nue lr uo3uaBarelrnrre)
3a4aqa; r.rcKarb 14 Hrxorr,rrb o6o6ueunrre
cnoco6rr pe[reHr.rr 3alaq; anaJrr{3r{poBarb r.r

npeo6pasoBbrBarb [pooneMHo-
rrpoTr.rBopeqr,rBbre cuTyar\wu; cTaBr,rrb
npoOnerray r.r pa6orarr HaA ee perueHpreM.
Pery;rmnnurre YV!: - caMocrorreJrbHo
o[peAenrrb rleJru, craBr{Tb u SoprraynnpoBarb
co6crnesnrre 3araqu n o6pa:onarelrnofi
AeSTeIbHOCTI,M XI,BHeHHbIX CI,ITyaIIUTX;
orleHr,rBaTb pecypcbr, B ToM rrr.rcJre BpeMr r,r

Apyfr.re HeMaTepr4zrnbHbre pecypchr,
neo6xo4uurre IrIrfl

I,ICTOqHI,IKAX;

pasnepuyruft

,4OCTI,IXEHI4S

e116upam
onruMaJrbHuft uym.qnr IocrlDI(eHI,rr qenll c
freroM e$$exrunnocrn pacxoAoBaHr.rt
pecypcoB r,r ocHoBbrBarcb Ha coo6paxeurnrx
3THKtr H Mopzrnr4.

Ko*rruynnxar[Bxbre VY[: - ocyqecrBr.rrrb
.qenoByro KOMMyHr,rKarIEro KaK CO

cBepcrHr{KulMr{, TaK r,r co B3pocJrbrMr.r ( ran
BHyrplr o6pa:onarelsuoft opraHr,r3aqvpr, TaK

l. fpaxgaHcroe
BOCIII,ITAHI,IE

2. flarpnorlr.recKoe
BOCNI,ITAHI,IE

3.,{yxonno-
HpaBcTBeHHOe

BOCNI4TAHI,IE

6. Tpy4onoe
BOCNI,ITAHHE

7. 3rororuqecKoe
BOCNllTAHHE

8. I{ennocm
Har{Horo
no3HaHHS

l9 Tenlonofi e(fQerr r.r sHrarrbrrrrt
xuM4qecKnx peaxqufi

I Ta6nnqrr, B[Aeo,
rrpe3eHTarIr.rH

20 3axou fecca I,t o[peAeJreur.re
Te[iroBoro e$Qerra xr{Mr{qecKr.rx
pearqufi

I Ta6m.rqrr, Br4Aeo,

rrpe3eHTaUrru

2l 3arou fecca r onpeAeneHrre
Te[JroBoro e$Qerra xr{Mr{rrecKr.rx

_p9q{rrrft

I Ta6nr,rqu, Br.rAeo,

rrpe3eHTarILrH

22 Bropofi 3aKoH TepMo.qr{HaMvtKu vl
rroHsrr.re o6 enrpouun

I Ta6mrqr1 BlrAeo,
npe3eHTarII,Ix

23 3ueprux fu66ca r.r HarrpaBJreHr.re
pearqufi B 3aKpbrrbx cr.rcreMtx.
Peurenue 3araq

I Ta6nr,rqu, Br.rAeo,

npe3eHTaUr{lr

24 Xuuuqecroe paBHoBecue.
KoucraHra xI,IMI,IqecKoro
paBHOBeCHf.

I Ta6lxqrr, Br.rAeo,

rrpe3eHTarIUU

25 KoHcrauru xr,IMr,rqecKoro
paBHoBeCUfl AJLA rOMOreHHhrx Il
rereporenHrrx pearqrEfi .

I Ta6maqrr, BHAeo,
rrpe3eHTarlr,rH

26 Brrnog 3aBI,IcI,IMocrIr KoHcraHTbI
paBuoBecur cryMapHofi peaxqun
oT KOHCTaHT paBHoBeCr,It

[ocJre4oBaTeJrbHbrx flpoqeccoB.

I Ta6nu{rr, BHAeo,
IIpe3eHTarlpr14

27 CAs[r xr,rMtrtrecKoro paBHoBecr.rfl
rrpr.rHur.rn Jle-Illarelre-Bpayna.
IlpaKT[qecrar pa6ora.

I Cuupronxa,
cIIurIKH, BOA'HIUI

6ans.
TA3OOTBO.IIHAfl



rpyoKa-
Kanr.rJrJrrp,

IIITATI,IB C

npo6rpKaMr.r,

AepxaTeirb Ars
npo6I,IpoK,

CKN'HKA: NACI
(p-p n xpucr.),
Na2CO3 (p-p u
rpucr.),
I{3BeCTKOBa' Bo.{a
(Ca(OH)z),
naKMyc (p-p),
uerrlopanx (p-
p), NaOH (p-p),
HzSO+ (pas6. rE

xonu.).

I4 3a ee npeAeJraMr,r; pasn€pHyro, JrorurrHo rr
TOqHO IBJIAIATb CBOIO TOTIKY 3PEHI,I' C

rlcrroJrb3oBaHr.reM aAeKBarHbx (ycrnrx vl

nocMeHHhrx) fl3bIKOBbIX cpeAcTB;
BOC[pr.rHr.rMaTb Kpr,rTr,rqecKr.re 3aMeqaHur KaK
pecypc co6crseHHoro pa3Blrrvrn; roqHo u
euro QoprraynnpoBarb KaK KpllTuqecKrle, TaK
n o4o6purenbHbre 3aMeqaHr.rr aApec Apyr[x
ruoAefi B paMKax Aejrosofi vr

o6pasonarellHoft KoMMyHr.rxaur.ru, ng6eras
npH 9TOM Jrr{rtrIocTHbrx oIIeHoqHbD(
cyxgeuufi.

28 OrucnurenrHo-
BOCCTaHOBI,ITeJTbHbTe peaKIII{tI

I Ta6nuqrr, Br.rAeo,

npe3eHTaUr,{tr
29 Haupaueuue OBP I Ta6luqrr, Br.rAeo,

npe3eHTaUnlr
30 flonsrue o craHAaprHoM

noTeHrII{aJIe
I Ta6luqu, Br.rAeo,

npe3eHTarILttr
31 3axon gKBr.rBaneHToB

flpnMenr,rrelrso x OBP
I Ta6mrqu, BrrAeo,

rINCqCITTAIIITDI
32 CeunHapcroe 3aH.f,Tr.re rro reMe

<OcHosbr repMoxrrMur.r.
Xnuuqecxoe paBHoBecr.re)

I AM

aa
JJ Ceuuuapcroe 3aHxrr.re no reMe

<Ocnosbr repMoxr.rMr,ru.

XuMrqecrcoe paBnoBecr.re)

I AM

34 l,IrorosrIft KoHTponb. I IM
}ITOTO: 34


