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I . TIJIAHI{P}'EMbIE PE3YJIbTATbI OCBOEIJIdI SJIEKbTBHOTO K]'PCA
JIH.txocrHsle pe3yrbrarH orp&fiarcr crloprtaupoBaHHocrb, B ToM t{t'lcre B qacrH:

I l'pa:xtoatrcKozotocnumaHu,
{Dopr'tNpoaaHne cnoco6Hocru onpeAenqrb co6crneHrry}o no3nuH}o no orHouleHH}o K tBJleHlrtM coapeveHttoii

)KA3H1 H o6rccHcrs e€, yMeHHr yqnTblBarb B cBohx Aeftcrsnsx ueo6xoAnrraocrr KoHcrp) KrHlllloro

egagN{oAeficreHc rroAeft c pa3HbrMH y6ex4eunrrun, KyJIbTypHbIMH UeHHocrcMH H coufiztJlbHblM noJloxeHt'leNr.

oco3HaHH.n geo6xoAl.tuocru caMopa3BHTHg H caMoBocnHTaHHt B coorBercrBnn c o6ue'lelloBctlLicritJVrl

rIeHHocrtMH H HAeaJtaMA rpDKAaHcKoro o6urecrea; roroBHocrn K corpyAHHqecrBy B npouecce et>l irr,l t ti:.";

yue6Hux, ilo3HaBareflbHbtx H HccJIeAoBareJIbcKHX 3a4aq, yBaxHTenbHoro orHoueHHt K MHeHHlo ollnollelilulj lli)tl
cl6cyxAeHuN npo6,reu HayqHoro coAep)KaHHs; npeAcraBJleHnfl o collHiulbHblx HopMax H llpaiJil-ia\

Mei6rHqHocrHbtx orHoruexnfi B KoJrJleKTHBe, KoMMyHHxarHeHofi KoMnereHTHocrH B o6ulectgeFlHo tto;tetHui'i.

yve6uo-nccneAoBarerbcKoil, reopvecnofi h Apy:'HX BHAax AesrenbHocru; roroBHocrH x parHoo6parHoil

cosNtecrHofi AecrerbHocrn npn BbInoJIHeHHH yqe6HbIX, no3HaBareJIbHbIX 3aAaq, BbInorHeHHH xI,tMHrJecKHX

SKCnepHMeHTOB, CO3,(aHnn y,re6Hux npoeKToB;

2. lTampuomuqecKozo eocnumaHut
@opr',tuponaHne ueHFlocrHoro orHouleHxr K oreqecrBeHHoMy KyJIbrypHoMy, HcropuqecKoMy H lta-\tll(i'.t-"
ilacJre,eHlol cnoco6Ho,:rH oueHHBarb BKJIaa poccnficrcux yqeHblx B craHoBJIeHue n pa3Btr-t'r',e xnMHV Kari iiir'\r.ii
rloHHMaHHt 3HaqeHHr xl.tvHqecxofi HayKH B xH3HH coBpeMeHHoro o6uecrna, cnoco6HocrH BJlaAerb,locroaeprroii
rrrrlopvaureil o nepegoBblx AocrruKeHHrx r,r orKpbrrHrx r"tlpoaoil H oreqecrBexsofi xnvnn. 3aHHTepecoBaHnocrH

B Hayr{Hbrx 3HaHHtx o6 ycrpoficrBe MHpa H o6urecrBa;

i. fiyxoauo-upa6cmaeHHozo aocnumaHun
@oprvruponaHHe crpeMneHHt K B3aHMonoHHMaHHro H B3auMorroMorqH B npoqecce erofi yve6noE aerreir,roc'l'lr.
roToBHocTH oueHHBaTb cso€ noseAeHHe I{ nocTynKH cBoHx roeapnuleil c no3HuHH HpaBcTBeHHbtX H ltl)r|1,}l1i,r'
HopM c yvdrona oco3HaHnt nocJleAcrBxfi nocrynrcoB; oco3HaHHe Ba)KHocrH MopanbHo-3THqecKHX t-rpr.rrlrlirrrrrr rr

AerrenbHocru yv€Horo;
1. )cmemuqecKoeo qocnumaHun

OopnllponaHne Bocnpr,trrne ScreruqecKHX Kar{ecrB xnlrnqecrcoft HayKH: ee fapMoHHqHoro nocrpoerrHr,
cTpotocTH, ToqHocTH, JIaKoHHqHocTH.
i. @usuuecrcozo aocnumaHun, QopuupoeaHufl KynLmypbt zdopoeun u ?tuoquoHcurauoeo 1nazononyuun
OopnrnponaHne noHHMaHI4t IIeHHocrH 3AopoBoro a 6esonacHoro o6para )(H3HH, 6epexHoro. orBercr.Berr/-\1., j i!
KoMnereHTHoro orl HoueHHt x co6craeHHovy SnaNqecKoMy n ncHxHqecKoMy 3AopoBblo. ueHHocln rlir',i,i1 ,

nHAABAAyurbHofo H KonneKT[BHoro 6egonacHoro [oBeAeHHr B qpe3Bbt.{afiHtrx cwryautflx npHl)o.:lft(]i\, r.l

rexHoreHHoro xapaK'I'epa; npaBHn 3AopoBoto o6para )KH3HH, oco3HaHHr nocneAcTBHfi I HenpnrrHr Bpe/lrtr,lx
npHBblqeK (ynorpe6neHus tLIIKoroJIg, HapKOTHKOB, Kypenul), cnoco6Hocru H I.OTOBHOC',TU co6rlru4alb Mcirr,l
npoQn,rarcrarcu BHpycHbtx H apyrxx sa6o.qeaaHrafi. [paBHna noBeAeHHr no o6ecneqeHsro 6e3onacnor..r H

co6crseHHofi xraneAecrerbHocrr4: ueo6xoAl.rMocrH co6lrcAeHur npaBHJr 6eronacuocrH np4 o6parueHur c
xHMHqecKHMH BerrrecrBaun a 6ury N pealrHofi )rcH3HH

6. TpyOoeozo rocnumaHun
@opvnponaHne norpe6Hocrn 'rpyAl{rbct, yBoKeHHr K TpyAy H JrroArM TpyAa, TpyAoBbrM Aocrp6eHHf,r\r. si'r cpc.lr
K [paKTHqecKOMy H3yqeHH]o oco6esHocrefi paeluvnux BH.qoB TpyAoBof AerreJlbHocrH, B ToM qrcrre Ha ()cH()Be
:]HaHri. IIoJIyqaeMblx npfi H3yqeHr,tu Kypca <XHMnni>>, oco3HaHHoro eu6opa HanpaBneHHr rrporojr/Kur'.ln
o6paroaaHrt B AzulbHefiueu c yqeroM cBoHX HHTepecoB n cnoco6socrefi r *rnn"r, B qacrHocrH: HH.r.epeca K
ilpaKrHr{ecKoMy H3ytleHnrc npoSeccwit u rpyAa pil3rt ttHoro poAa, yBalKeHHe K TpyAy H pe3yJrbraraM TpvlloBotl
AeflTenbHocrH' B TOM t{HCJle Ha ocHoBe [pHMeHeHr{t [peAMgrHbtx ruaHni no XHMHH, OCO3HaHHO|O AUr6Opa
t4HlrB[ryansnofi rpaexropHH npoAon)KeHnr o6parosaHHt c yvdrorra JrnqHocrHbrx HHTepecoB H cnoc<lSHt,crrr r.
xt4MHA. o6urecreeHHblx HHTepecoB H ttorpe6Hocrcfi; ycnerunofi npoQeccuoHalrHofr AerreJlbHocrI4 v pa.)u4r^A
seo6xonuvux yrrleuHii;
7. )xo.lozuqecK0?0 6ocnumaHun
@opunpoaaHne cnoco6Hocrn HcttoJlb3oBaru npxo6peraeMbre ,rpH H3yqeHHH Kypca 3Ha[r rls u yMerH, ,'pr,
petUellHH npO6'rena' cBs3aHHblX C paUHOHanbHblM llpHpoAofionb3OBaHHeM; SKoJ]ofHLIecKH Ue;recoo6pa.lrror ir
orHoueHHtl K llpHpoAe KaK HcrotlH[Ky A<H3HH Ha 3eule, ocHoBe ed cyutecreoBaHrr. noHHMaHHr ueHHocr H
3rtopoBoro n 6e:onacHoro o6pasa x(H3HLI, orBercrBeHHofo orHouleHr.n x co6creeHHorury rlr.rraqecKorvry u
flcHxHqecKoMy 3AopoBbto' oco3HaHI{{ ueHHocru co6lto4eHtfl ilpanal 6egonacHoro rroBeAeHu.c npu pado.le c
BeuecrBaMH, a raK)r(e B crryauurx, yrpoxarcqnx 3AopoBbro H x(H3HH lroAefi
,Y. Qeuuocmu HqyvHueo no3HcrHufl
OopnHpoeaHHe MHpoBo33peHHr, coorBercrByloulefo coBpeMeHHoMy ypoBHro pa3BHTu; HayKl., nperc.raB,leruti ,-r

B3aHMocBs3H pa3BLrIHs MeroAoB H Teoperuqecrlx o6o6rueHnil B xHMHH KaK aaxHefiuefi ot.pac_irH
ecrecrBo3HaHHr: cno(lo6Hocru ycraHaBnHBarb cBr3b Me)Kry nporpeccrBHbtM pa3BHTHeM xHMHH H peurenHe\1
couHiulbHo-3THqecKHx, SKoHoMHqecKHX H ?KoJrorrqecrcnx npo6leM qenoBeqecraa; y6exgeHHocrH B 
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3aKoHoB npnpoAbr H Bo3Mo)r(Hocru HcnoJrb3oBaHur Aocrr,DKeHHil xnuuu B peueHHH npo6rerta, cBl'JaHHbrx o

pauuoHairbHbrM npHpoAonoJrb3oBaHnerra, o6ecneqeHHeM )Kn3HeAetrerbHocrH qeJIoBeKa u o6uecrea
NO3HABATE,'IbHbIX MOTHBOB, HANPABJIEHHbIX HA TOJTqEHI'IE HOBbIX :HAgUft I]O XAMIILI, HEO6XOAIIUSIX .'IJI'I

o6t,scHeHHq Ha6lrcAaertlbrx npoUeccoB 14 rmeHnfi; no:HaaareruHoii, r.rHrloprvraqnoHHofi u ll'fiatc:lbuhril
Kynb'rypbr, B ToM qHcne HaBbrKoB caMocrorrelrHofi pa6orst c yve6nuun reKcraMl,t, cnpaaovuofr ,lareparypoii.

Jocr),nlbrMH TexHHvecKHMH cpeAcrBaMn uHrlopvaulloHHbtx rexgo,tornfi; HHTepeca x o6yveHttto H tlo3trarrttro.

Ir<1663ga'reltbHocrH. foroBHocrt4 n cnoco6gocrN rc cavoo6pa3oBaHHto, npoercrHofr H HccJteAots.lrc-ri,Li\()rl

.letl CJ'l bHOC'f H.

Meran pe4 rvr e'rt bt M H pesyJrbraraM n t BJII lorcn :

- 
HcnoJlb3oBaHHe yveHnfi H HaBbrKoB pa3nHr{Hbrx BnAoB llo 3HaBareJlsHofr AerrerbHocrH. npaMc}rerr,rr:

ocHoBHbrx MeroAoB no3HaHHr (cNcreuHo-NHQopMaqHoHHbtfi aHzulH3, Ha6nrcAeHHe, H3MepeHHe. upoBeilelrH.:

3KCnepHMeHTa, MOAeJrHpoBaHHe, HccJleAoBaTeJIbcKa' 4errelrHocru) Ans u3yqe|jr1.s, pa3JIl'lt{Hblx cTopoH

oKpy)+tatouefi Aefi crsllreJl bHocrn;

- 
B,'raAeHHe ocHoBHbtMl.t HHTenneKTyaJrbHbIMH onepauHrMH: sopuylnpoBKa rHflore3br, aHaJH3 H cHffret.

cpaBHeHHe H CHCTeMaTH3a\Us, O6O6Uenne H KOHKperH3aUHt, BbIrBJleHHe npHqHHHO-CneACTBeHHblX CBsruii rr

NOHCK AHIIJIOfOBI

- 
no3HaHHe cl6rercros oKpyxalouero MHpa or o6urero vepe: oco6eHHoe K eAHHHqHoMy:

--- yMeHHe reilepHpoBarb HAeH H onpeAenflrb cpeAcrBa, He o6xoAl.trutble AJI9 HX pet|-lH3auHH:

- 
yMeHHe onpeaercrb ueJrH H zalaqu AetrenbHocrn, asr6nparb cpeAcrBa peaJH3auHH ueJrH H rrplMer{rlr,

HX Ha npaKTHKe:

- 
HCnOJrb3OBaHHe pa3nHqHbrx r,rcror{Hr.rKoB Arr nonyqeHHfl xH ruH qecrcoi nHtfoprtlaunH. noHHMaHHe

3aBHcHMocrr coAepx(irHnr r.r rlopr.lu npeAcraBJIeHnr uHQopMauHh or uelefi KoMMyHHKaunr n aApecala.

- 
yMeHfie npoAyKTHBHo o6uarscr H B3anMoAe[crsosarb B rlpoqecce coBMecrsoi AesrerbHocrH.

yrrHrbrBa'rb [o3HuHH.D,pyrHX yqacrHnKoB AerreJrbHocrra, r$$exrxBHo pa3peuarb KoHOnHKrbr:

- 
roroBHocrb I,t cnoco6nocrr K caMocrorrersHofi nuQop MaunoHHo-no3HaBarerbHoi .[errenbHOc-rH.

BKrruqar yMeHHe opHeHThpoBarbct B pa3nHqHbrx HcroqHHKax nHtlopvauna. KpHTfiqecKH oueHHBarl, 14

H HrepnpernpoBarb nHQopuaunlo. noilyr{aeMy}o H3 pa3nHqHbIX HcroqHHKoB,

- 
yMeHHe Hc[oJlb3oBarb cpeAcrBa nHQoprrraqnoHHblx H KoMMyHHKauhoHHbtx rexHo,rorui (auee --

HK1 ) a peueHHH KorHHTHBHbrx, KoMMyHHKarHBHbrx H opraHn3auuoHHbrx 3aAaq c co6nrcAeuuelt rpc6otatrlrii
3proHoMHKH, TexHHKH 6egonacHocrn, Fr4FHeHbr, pecypcoc6epexeunr, npaBoBbIX H gTHqecKHX HopM. Hop\,l

n urlopv aur.roH uofi 6eaonacuocrn;

- 
tsrr^eHHe fl3btKoBbrMH cpeacTBaMH, B ToM rtHcJle H g3bIKOM XIIMHH 

- 
yMeHI4e 

'CHO. 
,lofHqlro H r()!ilI()

H3,,'rafaTb cBoro TortKy 3peHHt, hcnoJlb3oBaTb aAeKBaTHbIe t3brKoBble cpeAcTBa, B ToM qHcJle H cINrB()Jrblrbrs
(xHMHqecKre 3HaKH, tllopurynur H ypaBHeHHt)

Iflanupyembte npeaMerHule pe3yJrbrarbr ocBoenrrfl fJreKTHBHoro Kypca <Vrry6.nerHoe H]vrreHHe
odureft xrrMttIr))

B peryrsrare H3yqeHHr 3reKTHBHoro K)pca <Vmy6lennoe rr3yr{eHue o6urefi xrMrrv ) Ha vp()Bue

cpeAHero o6ulero o6paroeaunt BbtnycKnrrK HayqnTcs:

- 
pacKpbrBarb Ha rIpnMep{lx ponb xHMHr,r a SoprrrnporaHnH coBpenaeHsofi uayvHofi KapruHbr MHpa H B

npaKTHqecKoi AesrelsHocrH qeroBeKa, B3anMocBr3b MexAy xnnanefi H ApyrHMLt ecrecrBeHHbrMH HayKaMH:

conocTaBrcTb HcTopHqecKHe BexH pa3BHTur xHMHH c HcTopr.rqecKHMH nepHoAaMH pa'lBHrHc

lrpoMb[uJleHHocTH h HAyKH AJrr npOBeAeHHs AHAfiH3a COCTOCHHT, nyrefi pa3BHTHt HayKH n reXsOrOrUfi.
-- anarr3rpoBarb cocraB, crpoeHHe H cBoficrBa BelqecrB, npHMeHtfl noJIo)KeHHt ocHoBHbrx xxMHqecKHX

rcopri,t: crpoeHht aroMa, xHt"trqecxofr cBfl3u, SJreKTpoJlnTnqecrcofi AHccouHaqHH KHcJror, ocHoeaHHil r.r co,rci,t. a

laKxe yclaHaBJlhBarb rlpHt{HHHo-cJ]eAcrBeHHbre cBr3h Mex.rly csofrctaaNtH BeulecrBa H er-o coc'r aBoM A

crpoeHHeM;
o6tccHqru npnpoAy n cnoco6u o6paroaaHur xuNrfi.{ecrcofi cBfl3H: KoBaJreHTHofi (no,rrprroi.i.

uettorrpxofr), NossoE. Mer:uIJIHqecrcofi, goAopo4uofi c qenblo onpeAeJreHr,u xHMHqecKofi arrNeHocru Belrlec'r tJ.

- 
xapaKTepl3oBaTb rlnrnvecrne csoficrea HeopraHHqecKHX BeuIecTB H ycTaHaBJlHBaTL, 3aBHCHM0CIr,

r[rr.rrrvecxrx csoicre BeulecrB or rHna KpHcr:rnnHqecrcofi pelxerKn;

- xapaKTepH3oBarb 3aKoHoMepHocTH B H3MeHeHHH XHMlrqecKHx CBOICTB npOCTbrX BelUeCTB, BO/IOpo,rlHr,t.\

coeAu se un fr . Bbrc r.x ux oKcHAoB H rHApoKcH.4oB ;

- rrpHBoAL{Tb npuMepbl xHMHqecKHX peaxuNfi, pacKpbIBaIoIIlHX xapaKTepHbre xHMHqecKHe ceoilcrna
HeopfaHI,IqecKHX BerqecTB H3yqeHHbIX ruraccoB c rle.rblo rx ugerrnc[HKa].JJ!..u u o6rscHesprc o6,'racrH npHMeHefinr:

- onpeAeJrrrb MexaHH3M peaKrrnx B 3aB[cHMocrH or ycroanfr npoBeAeHnt peaKuHH H nporHo3rpoBarb

Bo3MoiKHocrb nporeKaHnr xHMHqecKnx pearcqnfi Ha ocHoBe rHna xHMHr{ecxo[ cr.s3r H aKTHBHocTH peareHTol].

- 
ycraHaBrHBarb 3aBncxMocrb cKopocrH xHMr,rqecrof peaKuHH H cMeuIeHHq xnMnr{ecKoro paBrtoBcctlH

(1 pa3-,tHr{ftbrx r}axr-opoa c uenb}o onpeAeneHHr orrrHMuulbHbtx ycJtoBHfi nporexaHng xtlMHqecKHX Ilpolleccotj.

ycTaHaBJtHBaTb I-eHeTHt{ecKytO CBt3b MexAy K,laccaMH HeOpraHHqecKHX nns o6ocH()eatttili

nDHHuHnHarsHoi so:i\,to)KHocrn noryqeHHs HeopraHHqecKHX coeAHHeHHi 3aAaHHoro cocraBa H crpoeHHe-



- 
noa6Hpat'b peareHTbr, ycnoBlrfl r{ onpeAercrb npoAyKTbl peaKuHr, no3BonttoLuHx l)e a, ril ;, i1, r ' ,,

rra6opalopHbre H npoNrb[llJleHHbte cnoco6br nonyqeHHt Ba]KHeillIJHX HeOpraHHqecKHX BeUIeCTB.

- orrpeAenr-fb XapaKTep cpeAbl B pe3ynbTaTe rHApOnH3a HeOpl-aHHqeCKHX BeU{eClB H lll)tllt().ir.1 il,
lpyMepbr rHAponx3a BeulecrB B noBceAHeBHofi xg3HH qeJIoBeKa, 6noloruqecKHx o6veHnux npotteccax H

t|poMbruneHHocTH,
,- npHBoAHTt> flphMepbt oKHcJrHTeJrbHo-BoccTaHoBHTeJIbHblx pearcqnfr B npHpoae, IlpoH3EoAcTBerltlblx

npouecc:Ix H )KH3HeAecreJlbHocTH opmHH3MoB;
qpoBoAHTb pacqerbr Ha ocHoBe xHMHqecKHX Qopuyn n ypanHeHtil pearqnfi: Ha\oiti.rurrir,-'

MoneKynspHofi $oprr,tylu opraHHqecKoro BeqecrBa no ero rrnorHocTn H MaccoBbIM AoJItM 3JleMeHroB, trx(,.iitiiii'i \

B et-o cocTaB HJrH no rrpoAyKTaM CrOpaHHt; pacqeTb, Maccosofi Aoln (uaccu) xlltl.tvecxofo coeAnrleltltjl lr s\iiul1.
pacqerbr Maccbl (o6r,eua, KoJrHqecrBa BeulecrBa) [poAyKToB peaKI-lHH, ecrH oAHo H3 Be[lecrB AaHO B r16st'tre
(rveer npNruecn); pacqerbt MaccoBoft r.rJrH o6beMuofi Ao,'ll.t BbtxoAa npoAyKra peaKqHI4 or reoperrqccKH
Bo3Mo)KHofo; pacr{erbr renJroBoro a$Sema peaKuHH; pacqerbl o6teusttx oruorueHnil ra3oB npH xnMuqecKnx

peaKunrx; pacqerbl Maccbr (o6renaa, KoJrnqecrBa eeqecraa) [poAyKTa peaKuHH, ecJII,I oAHo H3 BeulecrB aauo r]

BHAe pacrBopa c onpeAeJleHHofi uacconofi Aoleil pacrBopeHHoro BelqecrBa;

- 
ocyuecTBJrsTb troHcK xl,ilvrnqecxofi raHtloprnrauuH no Ha3BaHHtM, HAeHrnrlnrcaropaM. c1'[),\ri-l i;-rr1,,i r

rlopuy,rau BeruecrB:
KpHTHr.tecKH OUeHHBaTb H HHTepnpeTHpoBaTb xHMHqecKyIo nH$oprraaurlo, coAepxauyl()cr il

coo6ueHHcx cpeAcrB vaccosofi raHrlopvaunH, pecypcax Hurepuera, HayrrHo-norryntpHbrx crarbrlx c rorlKH
jpeHHr ecrecrBeHHo-HayvHofi KoppeKTHocrH B ueJrsx BbIflBJIeHHt oruu6oqHux cyxgeHr.ril u rloprnrupoBarHt
co6craeHHoI no:uqun;

- 
HaxoAHTb B3aHMocBs3H Me)KAy crpyKTypofi n Qyurcuuefi, npuvltHofi n cJre.(crBneM, reopneii r.r

rlarravn trpn aHanr{3e npo6reuHbrx crryarlHft n o6ocsoBaHnn npuHr,rMaeMbrx perueHl4fi Ha ocHoee xHMHqecKHx

:HAHNfr;
npe.qcraBnsrb nyrH peueHl,Ig mo6a.rrgrtx npo6neu, crottuHx nepeA qeJroBeqec'r rrov. li

rrcpcneKTHBHbrx Hanpaalesnfi pa3BHTHg, xHMHqecKHx rexnolorufi, B ToM qHcJre 'rexHolorlri coBpeNtellllLr\
MarepHa"loB c parruvHofi QyuxqnoHa,rbHocTbrc so:o6HoBrser\,tltx HcTot{HHKoB cbrpbs, nepepa6orr(l,r u
y'r HJt ly,'taL\vlvl n poM br lttne H H br x H 6 rtroesr x orxoAoB.

BunycmHnR noJryq[T Bo3MoxHocrb Hayqrrrbcg:

- 
HHTepnpeTHpoBaTb .rlaHHbre o cocTaBe r.r cTpoeHHH BeuIecTB, [oryr{eHHbre c noMoulbro coBpeMeHHbtx

rlrruxo-xnttHyecKHX MeroAoB; 
- 

onncblBarb cocrorHne 3neKTpoHa B aroMe Ha ocHoBe coBpeMeHHLrx KBauroRo-
MexaHHqecKHX npeacraueunfi o crpoeHHn aroMa Arc o6brcHeFrr.ls pe3ynbraroB cfleK'rpajbHor {) :ir ,,

t)otrtpa--rD'

- npofHo3npoBarb Bo3Mox(Hocrb nporeKaHHr oKHcJrHTeJrbHo-BoccraHoBHTenbHux pearuxl. Jte)KautHX u'

ocHoBe npHpoAHbrx H npoH3BoAcTBeHHbrx flpoqeccoB.

2. COAEPXAHIIE 3JIEKTI{BHOIO KypCA
10 KJIACC

Tema l. Crpoenxe aroMoB n xnMrqecxafl cBc3b (f8 v.)
Ox:Nqecxnfi cuucl KBaHToBbIX qHceJI (rnaaHoe, op6malsnoe, MaFHHTHoe, cnHHoBoe KBaHToBbre rt!rc,ra)
lloHsrre arorrluoil op6uruu. OoprranpoaaHne ypoauefi u no4ypoouefi B aroMe BolropoJa.

Muoroa:rercrpoHHbre aroMbr: o6tccHeHHe HX crpoeHHr c rroMotublo BoAoporo[oao6uoi Mo.qer'tH.

3acerenue aroMHbtx op6Nra-nefi gJIeKTpoHaMn. flpuHrlnn MHHHMyMa sHeprHH, npHHqHn l-Iay.rrn 14 upaBn,t(l
Xyuaa. Crpoeune ?neKTpoHHbtx o6oloqer aroMoB 1,2,3,4 nepnoAoB flepuogrvecrofi cncrevur l{.H.Menrle.reeBa.
3atlo,rueHxe HX no npaBHJry Kreqroecxoro. Crpyrcrypa nepnoAu.{ecrcoi encreMbr xHMHriecKHX areNteHroe ll. H.
N4eHaereega. OnpegeleHHe crpoeHnt aroMa no HX KoopAxHararrl (Hovep nepnoAa a rpynnrr). MarrrurLrbrrr 11

llleprerHqecxHe csoficrea aroMoB. BuAbl [epHoAHqHocrH caoficrs xIdMHqecKHX 3JIeMeHToB.
06pa:oaaHne rosareHrHofi cBt3H. Caoficraa KoBaJreHTHofi casr6. MeroA BzLteprrrbtx cBr3gi

flpelcrcaraHre feoMerpl.rH qacrHu n rtna rnflpnlLuzat\Hu aroMHblx op6ura.nefi ueHTpanbHor.o a.roMa ..t-l,r
coerrse6xnfi s- u p- 3JreMeHToB cocraaa AB*

OnpeAeleure runa ru6pr.rrr,naulu aroMHbrx op6nrarefi qeurparrHofo aroMa Anr r{acrHu (M(),reK_vr.
HoHoB) c KparHbIMH cBt3tMH. llpegcrca:aHxe reoMerprqecrofi Sopr'.rtr qacrnq c HenoAeldHHbrMH rapaMr.t
?neKTpoHoE.

flo,r.npuocrr cBszn. .{nnonuntfi MoMeFr cBfl3r H AnnoarHufi MoMeHT MoJreKyJrbr. HX B3aHMocBr3b.
BoaopoaHar cBs3b.

Tenra 2. OcHoerr repMoxxMtrn. XnmnqecKoe paBHoBecne (16 .r.)
()cttoeuue onpeAeneHHr. Marcpo- H MrKpococrosHHe, cHcreMa H BHeuH.c.s cpeAa. ru'racorrlluxarrrlr

cHcleM. napaMerpbr cxcreMbr. renroeoil tQ$ercr H)HTarbntg xHMHr{ecKHX peaxuai.3arcoH fecca N onpejle-lcilHe
rer rJroBoro erlrfrerra xnM HqecKHX pearqnft .



B'ropofi 3aKolr repMoAHHaMAKr4 A noHrrHe o6 :urponnn. 3Hrponnt KaK (npxBeAeHnas l'ert,rora r riali

cnr_rco6 BbtpiDKeHHfl TepMoAHHaMH.recrcoil BeposrHocrH. Hanpameuue caMortpoH3Bo,lbHbtx npouccc()iJ tJ

ir-i()irHpoBiuurbrx cncr()Max. ?Heprrr [-u66ca H HanpaBneHue peaxuni B 3aKpbtrbtx cHcreNtax. Petttetttrc tlt-tlt't

XHNrHqecKoe paBHoBecHe. Ero npH3HaKH. KoHcraHra xHMHqecKoro paBltoBecHt. Kottcrattrt,t

xHMHrrecKOro paBHotrecHr An9- foMofeHHbrx H iereporeHHbtx pearcqnfi. BrleoA 3aBHcHMocrr Kotrc'talri t,t

paBHoBecHr cyvvapHoil peaKunn or KoHcraHT paBHoBecHt nocJleAoBareirbHblx npoqeccoB. CAeHr xHMHqecK()ro

paBHoBecHfl noa aefic'fBreM BHeTuHHX $arcropoa (npnuunn JIe Lllarelre-Epayna). Ilparcrurecrcan pa6ora. Nll
OrcnclNre,rsHrl-BoccraHoBnTenbHbre peaKuHH (OBP). OrcHclurelsHo-BoccraHoBHrerbttt'te rlyrrnux x

BeulecrB H HarrpaBJlesue OBP. IloHsrne o craHAaprHoM rloreHunane. 3aKoH 3KBHBaJIeHToB npHMeHHTerbtto t\

OBP.

II KJIACC
Tema 3. O6urue cBoficrBa pacrBopoB. ffporoHnan reoprfl KHcJror H ocHoBaHnfi (2lq.)
!,rcnepcuue cHcreMbr. Cnoco6u BbrpDKeHHc KoHueHTpauHH pacrBopa. flornrepMa pacrBoprlrocr!r

l-lacsr uteH ssr ft , sesacr,rureuHrt E H nepecbruleuu sr fi pacrnoprt.
3aaucnvocrb pacrBopHMocrH or reMneparypu. 3ueprernrca o6paroaaHnr pacrBopoB.
Cnlrurre r cra6rte 3reKTporHTrr. Crenenr ,uHccoqHaIlHH H KoHcraHTa AHccouHaunn. 3arcou par6aa,rerrNl

Oc rgaisaa.
flporoHnar reopxt KHcJIor H ocHoBaHHil. OcHoaHrre onpeAeJreunr. [IporoHHbre pacrBoplre,lir ii ir:i

aB'ronporonrr. HoHHoe npoH3BeAeHHe BoAbr. BoAopoAHlrfi norca:areJrb H rrrK:ura pH.CNrsutre Khcjlorr,r rr

cHJlbHbre ocHoBaHHt.
flpnrr,leueune [poroHHo[ reopnn K pacnpoJTpaHeHHbrM BoAHbrM pacrBopaM. Cla6ue KncJlorbr. craSsre

ocHoBaHHq, auQolutr. KoHcranru KHcJrorHocrH H ocHoBHocru. Onpe4eneHue pH.
fnApollr:. Heo6parnrnr;tfi rn4porl.ts 6nuapnux coe4nueHnfi. O6parur',ufi rugpoll.r: colefi. Heo6parurrrsrfr

cosvecrHstfi rHAponH3. CreneHr nporoJlH3a u KHcJrorHocrb cpe.q6r. CueueHne paBHoBecHr nporonu3a (Aeilcrese
reMneparypbr, KoHUeHTpaUHH, oAHoHMeHHux uoHol).

fereporeHHbte paBHoBecnt B HacbnqeHHbIX pacrBopax MaJropacrBopHMbrx cHJIbHbrx 3JreKTpoJrHr'olr.
llpoa:ee4eHne pacrBopttMocrn. Yc-nosHs BbIneAeHHr H pacrBopeHHr ocagKoe. Crenr r-ereporeslbrx

pa a Horec afr B Hac br illeH H brx pacrBopax MaJropacrBopHMbrx 3JleKTpoJrHToB.

Teua 4. Konunexcnbte coeArHeunn (13 v.)
OcuosHule noHtrut KoopAHHaqHouHoft TeopHH (rcoumercoo6paroearelb, JrHraHAbr, KoopAHHauHoyHoe

qHcJlo' AeHTarHocru .nnraH4a). Tnnul n HoMeHrularypa KoMnJIeKcHbtx coeAHHeuufi. floeeaeHHe KoNlllrfr\rrii,i
cclc,luttenrfi B pacrBclpax. Ifparrxsecnan pa6ora J\b2 ffolyveHne n caoficrsa KoMnreKcHbrx c()c.rrrr.rrri,
/{uccouraurr Ha aHeuHecr[epHure HoHbt H HoH KoopAHHarIHouHoil cQepsl. Koscrastur yc.rt)ii,llr,,c rrr
(o6pa:onaHr'rr) n uecrofircocrn. flory.reuue H pa3pyrxeHHe KoMrureKcHbrx coeAuHeHufr. Hoveux;rary,pa
KtlM rrJteKcHblx coenn Hesnii.

PeruenNe HecraH,qaprHbrx 3aAaq.

Perepnnoe Bpeus l0 vacon, pacnpeAeJreno: 4 qaca _
,i(nr [poBeAeHHc ceMHHapcKHX :aHcrHfi no rcax,uofi TeMe c
ilollforoBKH K KOHTpOrbHrru pa60rau, Koropbre npoBoArrcr raK

l0 n.nacc; 6 qacos - ll xlacc r.t Hcnonb3yerc,
U€JIbIO O6O6rUenng H cHcTeMaTAjAI\utl .ir,iiiijii.
x(e 3a cqeT pe3epBHOrO BpeMeHH.

IIPAKTU qE CKI,IE PABOTbI
IO KJIACC
llpaxrn'recran pa6ora. JYbl. Xnu'qecKoe paBHoBec'e H ycJroBrr' ero cMe,,|eH'nII KJIACC
lrparrn'recrcar pa6ora J\b2 rlo.ryveHne rr cnof,crna KoMnneKcHsrx coe.uHennE
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CevuHapcrcoe 3aHrrue rro reMe <CrpoeHne rsQerrxnHoro colpy.ttHuyecrBa s coeNrecrHoft

aroMoB H x4l\r_!{,:Le_9Iq cr4lb)) __ npoayKTr,rBHoI,[esrenbHocrl4; Qopvyrupoears
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)clHVK) 14 nHcbMeHHvrc pegb: c'rpohrb MoHororHqecKoe
h0il1eKclHOe BblcKa3blBaHMe: it,leKBaTHo. loqHO H
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TepMOxfiMnI|.
Xnlrrqecrcoe
paBHoB€CHe

TEMA
Ocuonur

O6urue
csoiiclBa
pacTB0p,)u.
flpolrln rra l
'reopHfl fiir(
H OCHOrli iltJ'

) io.,

Sueprur fN66ca 
" nunpu*** p"u*urf 

"

xHMHqecKoro paBHOBeCHr.

H

OBP
lloHrrne o craHAap.rfi oM rroreHuHare
3arcoH SKBHBaJTeHToB npr{MeHHTeJlbHo K
OBP
CeunHapcrcoe 3aHrr[e no reMe <OcHonu

HMvru. Xnult,recroe
Ceuauapcxoe 3aHrrfie tro reMe <OcHosbl

uoxurrlsll. X!!1H.rgJKogI3!HoBecHg),
I,lrorosblfi KoHTDonb

. T--:-
i .{Ncnepcusre

nO3HABATEllbHblE VY[: - KpHTH,recKH

oueHHBarb H l,rHTepnperupoBarb r,ru$oprvaunrr c

] parusrx no:Nur.lfi; - pacno3HaBarr, n $uxcnporals' npornBopequr e uxQoprtaaunoHHbrx Hcror{HnKax:
-.-ocyuecrBnrrb parnepHyruil uxQopr.aauroHuurE
IroHcK H craB[Tb Ha ero ocHoBe Hosrte (v,{e6Hbte il
[o3HaBaTerbHbte) 3a.qaqH; 

- 
ucKaTb r HaxoAHTb

o6o6uteusure cnoco6sr peueHnr 3aaarr;
aHa,rrrsupoBar6 u npeoSpa3oBbtBarb npo6;rci,rHo-
fiporr,rBopeqflBbte cr,rryau]rtt; - craBrlTb npob,reuy n

pa6orarb Ha.rI ee perxeHl,teM.

PEIyJIITI4BHbIE YV,{: - caMocrorrerbHo
onpeaerflrb ueJrr,r, craBxrb n QopuynupoBarb

I co6craeHuHe 3aftaqil e o6paronareruHofi aeqreJlbHocrrlM9
TOMOTEHHbIX H x pearcqnfr.
BrtnoA 3aBHcrMocrr.l KOHCTAHTbI
paBHoBeCHc cyrrlvapuof peaKuHr.t or
KOHCTaHT paBHOBeCAT [ocJreAoBaTeJIbHbrx

KoucraHrlr xHMr.tqecKoro paBHoBecHs

Cgnnr xHMuqecKo.o p@
Jle-Illarelre-BpayHa. llparrnvecnan

.Nll.
OrcnclurerlHo-BoccraHoBHTeJrbHbre

14 XI{3HeHHbrX CnTyau,ilsK; - OUeHHBaTb pecypcbr, B

.l rou vncre BpeMr r.r Apyrfie HeMarepx€urbHbte pecypcr,r,
i-

I HeooxoAHMbte AJrr aocrr.txeHx_s nocraBJreHHoil pauee
I ueru; - opranr{3oBbrBarb rSQexrurHsrfi noucr
pec)?coB, Heo6xoallrrasrx DJrA nocrnxeH[t
nocraBJleHnofi qenn; 

- eu6nparr o[TtrMilJrbHr,rft rryru
AocruxeHrur ueJrr,t c yqeroM lQ$er<runHocru
pacxoloBaHrrr pecypcoB fi ocHoBbrBiucb Ha

coo6paxeuurx 3Tr,rKlr r,r Mopirnn
KOMMyHI4KATHBHbIE yyA 

- ocyruecrBnqrb
netoByro KoMMyHnKaI{HlO KaK CO CBepCTHT{KaMu, TaK r.r

co B3pocJrblMn (rax BHyrpH o6pa:oaarelsHofi
opraHr{3aur{H, TaK H 3a ee [peaenauu): - 

pa3BepHyro,
JIOrr,fqHo H Tor{Ho H3JIaraTb CBOIO TOqKy 3peHHt C

HcIroJIb3oBaHHeM aAeKBarHrrx (ycrHux u nncuveuHslx)
t3blKoBbIx cpeAcTB; 

-BocnpnHHMaTb 
KpHTur{ecKHe

3aMeqaHrrlr KaK pecypc co6crgennoro p€BBtrrul; -TOqHO H er,rxo QoprrlynlpoBarb KaK KpHTtrqecKHe, raK t,I

oAo6pxre.nrnbre 3aMei{alr.rr B aApec Apyrvx rrcaefi s
paMKax AenoBoil l,t ooparoearerrsofi KoMivryrrHKauxH,
uz6erat trpu 3ToM Jrr,rrtHocrHbrx oueHoqHbrx cyxaeHuE

apf ,.\tctiil,l KaK B oTHOIIJCHtI'l i(){rCtBeHHCfrO Cy;t(/le ilLj,i

'lati l! lr ,.'ilotueHilH ,ttefrc r8rrri r _,. arllettufr Aptr 0iI
;rltii Ilr :': r, )ttaTb h llrrcorJt r ;r,'1l,lBa't b flpuir t,_ r r,,

:
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li' 't1s', ttt,
p;r{tatt;rcUHn,OC'rrl.r,. iLi

Ilt,,r',runs reopHrr
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3. 2l ,r

r ocrrosalrrii

LfpaxaaHcxoe
BOCTIHTAHHC

2.flarpr.rorrqecKOe
BOCNHTAHHC

3..U;rxoaHo-
HpaBcrBeHHoe

BOCIIHTAHHC

6.Tpyaonoe
BOCNHTAHHE

T.3KororH.recKoe
BOCTIHTAHHE

8.I{eHHocrr
HayqHoro n03HaHLlt

tlpu*aun.*o"
BOCnHI'aHHe

2.flarpuotuqt: cKOc

tjocflHTafrHe
5.(DH3H.rec rcr)e

rioctIHTalrH(j .

rlropvltpc aar rrc
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o4o6purelrurre 3aMerraHuq B aApec
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Ceuunapcrcoe 3aHtrr.re no reMe -KoMrrnerrcHbre

CO|XACOBAHO
llporoxo n 3aceilankrfl

Mero.q H.{e cKoro o6re guueuut
Vqurelefi ecrecrBeHHbrx AucrltrrrJrrlH

IIU\es.J\b 95 r. Co.rr4 r4M. K. O. I{zonroBcKoro
or 49. ol'L.Y'u/ 2022 roAa J\lb I7/*
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COfNACOBAHO

llpororo n 3ace4aHprfl
MeroAnqecKoro o6re4uneHnr

Vqprrelefi ecrecrBeHHbrx Ar4 cu uilryrH
JInUes -l\lb 95 r. Coqu rarr,r. K. 3. I{raonxoBcKoro
or /.1 a7

CO|JIACOBAHO

peKropa no VBP

Cep4roxosa B. H.

.1-1 a8 2022roAa

CO|JIACOBAHO

3araecrurenb ArapeKropa no YBP

@cepArorosaB.H.
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