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tt Ofl CHTIT E JIbHAfl 3AII [I C KA

<Me.qraquHcKaf, xr4Mr4r)) yue6uax Ar4crlunnr4Ha XI{MI4LIecKoro MoAynf,,

coAepxaula, clrcreMaTa3r4poBaHHbre HayrrHbre 3HaHVfl o BelqecTBax v r4x

IIpeBpaIqeH]/^flx, CO[pOBoxAaIoqI4xC.[ I43MeHeHI{eM coCTaBa, CTpOeHLL 14 CBOfiCTB,

Heo6xo4uMble An-lt rroHr4MaHufl ocHoB paspa6orKu HoBbrx JrexapcrBeHHblx BelrrecrB, a

TaKxe o $uszxo-xl4Ml1r{ecKr4x MeroAax KarlecrBeHHoro I4 KoJIHrrecrBeHHoro aHann3a

6uoloruqecKr4x xr4AKocrefi, pacrnopoB neKapcrBeHHblx BeulearB u 6uouoluMepoB.

[enr yue6nofi AucrlurrnHHbr <MeArarlraHcKa.tt xuMr4q) QopuupoBaHrle
6asosrrx npo$eccuoHaJrbHbrx KoMrrereHqrzfi, ocnoBy Koropbrx cocraBJlfler 3HaHI4e o

xr4Mr{qecKr4x 14 Susuxo-xtrMur{ecKl4x ocHoBax npoueccoB xI43HeIe[TeJIbHocrI4

opfaHI,I3Ma r{eroBeKa, rIpI{MeHe:aLrLr coBpeMeHHbIx xI4MHrIecKI4x v Quarzxo-
xr{Mr4qecKux MeroAoB r4ccJreAoBanzrs. Anfl I,r3yqeHa.a ueAzro-6ploJlorl4r{ecKI4x 14

MeArrIII4HcKrrx npo6leu, co3AaHLI{ HoBbrx JreKapcrBeHHblx BeIrIecrB, olpeAeneHl,Iq

MoneKynrpHoro MexaHr43Ma lrx leitcraus, aHarwr3a cocraBa 6uororuqecKl4x
xr4.qKocreft , p acrnopon 6raou onr{M epoB I4 neKapcrBeHH blx BeIrIecrB.

3a[a'au y.re6uofi Alrcur4rrnr4Hbr <MeAzuuHcKa, xvunfl>> cocroflT B

$opurlpo BaHktr4 y cryAeHroB HayqHblx sHaHufi o :

xuMr4qecKoft repuoArrHaMlrKe 14 KrrHerr,rKe xr4MrrqecKux pearqzfi, rBnqloqnxcf,
Teoperr4r{ecxofi ocuoBofi 6uoeneprerr,rKt4 vt ocHoeofi u3yv,eHl4fl. cxopoc'refi kl

M exaHH3MoB nporeK aHr4fl 6 raoxplrranqe cKrIx npoqec coB ;

ocHoBax coBpeMeHHofo yrreHu.f, o pacrBopax, qBJrrroulefocq uayvuofr 6asoia arrfl.

Lty.reHufl. 3neKTponl4THoro 1ataruca, Kl{cJlorHo-rqenoqHofo paBHoBecl{fl,

auQQysuoHHbrx !r ocMorutrecKnx r^ar,euuit, Su:rzuecxofr xnrrauu SnsuolorllqecKux I4

TIATOJIO|I{IICCKI4X |OMO- H |CTCPO|CHHbIX CI4CTEM B OPTAHI43ME qCNOBCKA;

ocHoBHbIx TeopeTI4rIecKHx IIoJroxeHI4rx 3neKTpoxklMkIr KaK ocHoBbI

6uosrexrpoxr4Mr4r4 I4 3neKTpoxr,rMlrr{ecK}rx MeroAoB HccneAoBaH}If, s 6laororkrvr u
MeAArlr4He;

ocHoBax Qu:nvecxoit xuwuu rroBepxHocrHbrx r.nrreuuirt, AI4crIepcHbIx crlcreM rI

pacrBopoB 6nonorurrrepoB, ,qarcqr{x KJrroq K rroHrrMaHnro naraHA-peqenropHblx
Bar4MoAertwurt;

yiraeHufi r.r HaBbrKon, Heo6xoAlrMblx An-tt:

rrpr4MeHeHr4.g MeToAoB Tr4Tpr4Merpr{r{ecKofo aHalrv3a, SneKTpoxHMHrIecKI4x I,I

xpoMarorpa$uuecxrax MeroAoB, ranrruyHoSepMeHTHoro aHarrtr3a, K€L[oprrMerpkrt4,

Br4cKo3lrMerpuv, nau6oree ulrpoKo r4crronb3yeMbrx B lreAuxo-6l4ororuqecKI4x
I4CCneAOBArjI]flX;

r4Hrepnperarfr4v pe3ynbraroe ra6oparopHbrx ra $z:uro-xl{M}IqecKl,Ix MeroAoB

r4ccneAoBaH}',.
3uawut, yMeHur, HaBbrKr,r, [onyr{eHHbre npn u3y-teH:zLr yve6nofi AI4cIII4[IHHbI

<MeAzrlraHcKaq xprMrfl>>, Heo6xo4rzurr ilnfl ycnerxHoro H3yrIeHH-f, cneAyroql4x
rvro4ynefi: <Me4uro-6uororn.{ecxuft MoAynb)), <<flarorornx>>, <<@apMaKoJloruqecxufi

MoAyJrb)), <Jla6oparopHa, Ar4arHocrlrKa)), <PaAraarlzoHHa.rI 14 3KoJIorHtIecKaf,

MeAHUr4Ha).

CryAeHr, ocnounrunff coAepxaHue yue6noro Marepl4ana yue6Hofi

Ar{crlurrJrr,rHbr, AonxeH o6raAars cne4yroulefi 6asosofi upoSeccuoHanbHoft
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KoMrrereHllllefi: ucnoJrb3oBarb 3HaH:afl, o coBpeMeHHbIx xI,IMurrecKLIx v Qu:uxo-
xr4Mr,rqecKr4x Mero.qax aHaJrtr3a 6raoror[.{ecKrrx xl4AKocrefi, pacrBopoB

neKapcrBeHHbrx BerrlecrB vr 6uonorul,repoB Anfl [poI43BeAeHVfl, pacqeroB Ha

ocHoBaHnr,r [poBeAeHHbrx r4ccneAoB aruufr,.

B pe3yJrbrare r{3yqeHr4, yue6nofi Ir4cuHrrJrI4HbI <MeAzuuHcKaq xHMI{fl)

cryAeHr AonxeH:
3HATb:

ocHoBbr Kr4cJrorHo-rqenor{Horo paBHoBecl,If, KpoB}I (pH KpoBI4, auuAo3,

anranos); MexaHH3M Aeitcrn,ufl. rr4Apoxap6ouaruofi 6y$epnofi cucreMbl rIJIa3MbI

KpoBt4 Lr reMorroSuHosofi 6y$epnofi cLIcreMbI oplzrpollt4roB;
rufino-, rr4rrep-, r43oroHnr{ecKue pacrBopbr 14 vx [pr4MeHeHrre B 1uotoruu u

MeAr4rlr,rHe; ocHoBHbre KoMrroHeHTbr, ofrpeAenrrcur4e BeII4rrI4Hy ocMoTI4qecKOrO I4

oHKOTr4r{eCKOfO AaBneHH.rr rrJra3Mbr KpoBr,r; paclpeAeJreHrre BoAbI MexAy KJIeTKaMI4 a
BHeKJreroqsofi xlrAKocrbro (rerraonus, rrJra3Monzs); paclpeAeJleH[Ie BoAbI MexAy
co cyAr4cTbrM py cnoM r,r MexKneroqHblM npo cTpaHcTBoM ;

pacrBopr4Mocrb ra3oB B KpoBH: oco6euHocrr,r pacrBopeHlrf, B KpoBI,I Kl4cnopoAa,

yrneKr4cnoro ra3a Lt a3ora (rauep6apur{ecKa-r oKer,rreHarlr{.f,, KeccoHHaf, 6ore:us);
xr4Mr4qecKue ocHoBbr MrrHepann3ar\vv u upoQranaKTr,rKr4 .qeMl4Hep€L[v3ar\vLr

xocrnofr rKaHr4 npr4 ralrqnfi-, $ocSar-4eSzqurHbrx cocrorHuqx opraHa3Ma
qenoBeKa (paxnr, 6epeueHnocrs);

x[Mr4r{ecKue ocHoBbr o6pa:onauux kr pacrBopeHl{.f, KoHKpeMeHToB rlpu
MoqeKaMeusofi I4 xerqHoxarresHofi 6ore:Hxx;

Su:uxo-xuMr4qecKlre ocHoBbr lrcrroJrb3oBaHnr nopr4crblx aEcop6eHron npl4

reMo-, rrJra3Mo-, nrzvr$ocop6uuu H gHTepocop6euroB An.fl H3BrerreHvtfl. r43 opraHu3Ma
TIeJIOBeKa p aAI4 OHyKJIr4.qOB, [pr4 OTpaBreHr,rqX ;

yMerb:
r4cnoJrb3oBarb TepMoArrHaMr4r{ecKr,re pacqerbr An.s onpeAeneHr4fl HarrpaBneHldfl. vr

ruy 6 u u rr [p ore KaH us. luoxuM r4 q e c Kr{x ttp o u ec c o B ;

foToBHTb pacTBopbr 34,{aHHofo cocTaBa;

Ir3Meprrb pH uccneAyeMbrx 6uororuqecKr,rx xra4xocrefi v o[peAenrrb
6yQepHyro eMKocrb;

BJIAAETb:

MeroAr,rKofi upuroroBJreHr{f, pacrBopa 3aAaHHoro cocraBa;
rrero4raxofi rpr4roroBJreHr4.rr 6y$epnoro pacrBopa c 3aAaHHbIM pH u

onpe.{eneusoft MonspHocrbro ;

MeroAr4Kofi u on exynf, pHoro LI MaKpoMon eKynqpHoro AoKI,IHra;
M eroAr4Kofi onp e4e neH:afl rropfl AKa xlrMr{r{ ecKofi pear<qrax ;

M eroA rrKo fi np o n e4 eHLrfl. Tr4Tpr4M erp r4rr e c Ko ro aHanr43a;

rreroApu<ofi olpeAeneHu, crefleHrr oqucrKrz BoAbr or Ml4HepanbHoro

KOMTTOHeHTa C rrOMOrrIbrO KOHAyKTOMeTpI4H.

B paMKax o6pa:onareJrbHoro rrpoqecca no Aausofi yve6nofi AI4cuHrInI4He

cryAeHT AonxeH upuo6pecru He roJrbKo reopernqecKr4e 3HaHlas., [paKTHrIecKI4e

yMeHr4, r4 HaBbrKr4 no cnerlr4aJrbHocrr4, Ho H pa3Br4Tb csofi IleHHocrHo-rurlHocrurtfi,
AyxoBHbrfi noreuquan, c$opMlrpoBarb KarrecrBa rrarpuora u rpaxAaHkrHa) roroBoro K
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AKTHBHOMY YIIACTI,ITO B 3KOHOMT4IIECKOfr, NPOKI3BOACTBEHHOfr, COqLIAJIbHO-KYNbTYPHOfr

r4 o6rlecrBeHHofi xr43Hr4 crpaHbr.
Bcero Ha r{3yr{eHr,re yue6uoit luct\urrJrr{Hbr orBoAl,rrcs94 axaleMltqecKl4x rlaca.

Pacnpe4eJreHue ay.qr4TopHbrx qacoB rro BVAaM zassr.wit 8 qacoe rerqufi, 54 qaca

na6oparopHbrx zauxruir., 32 \aca caMocroflTenbHofi p a6 omt cryAeHTa.

llpoueNyror{Ha.fl arrecrarlr4.rr [poBoAtrrcfl B coorBercrBLtv c yve6urrM nJIaHoM

no cneuuaJrbHocrr4 n Soprrre 3ar{era (1 cevrecrp).
(Doprraa [onyrreHr4x o6pasonat:as, - oqHaq AHeBHa-s.
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T E MA T I4 rI E c KI,I rl ur a H

HauueHonaHr.{e pa3AeJra, TeMbr

Kor[qecrso qacoB ayAr{TopHblx
sausruit

lexur.rfi la6oparopurx

1. Ue.nr n 3aAarru MeAuulrHcKofi xrrMlru 3

2. Xuuus KoopArrHarluoHHbrx (rconrnrerccuux)
coeAuHeuufi

3

3. XuM[qecrcaq repMoArrHaMr{Ka v
6rlosHepreruKa

) 3

3.1. XraNar,rqecxaq repMoAr4HaMr4xa KaK ocHoBa

MeAr4rllrHcxofi xurlr,yrpr

1

3.2. TepvoxHnan.s 2

3.3. Hanpaueuue 6uoxr4Mr4qecKr4x rrpoqeccoB 1

3.4. Tepvro4zHaMr,rKa xr4Mr4r{ecKoro paBHoBecvfl I

4. Xuruuqecrcaq KHHerr,rKa r.r KaraJrrr3 1 3

4.1. Sreueurbr x[Mr4rrecrofi Kr{Herr4Kr4 1 2

4.2. Kararprs v Kararrur3aropbr 1

Yqeuue o pacrBopax ) 27
5.1. KorrzrauzBnbre csoficrsa pacrBopoB IJ

5.2. Teopur pacrBopoB cla6ux Lt cuJrbHbrx
3JICKTPOJII4TOB

1

5.3. Ilpororurr4rrecKa-s reopu-f, KHCJror a ocHosaHuft 2

5.4. Ey6epnue pacrBopbr r4 cr4creMbr 1
a
J

5.5. TrarprauerpuqecKr4e MeroAbr anarv3a 9

5.6. lloreHrlzoMerpu{ 1 J

5.7. KonlyxroMerpns 3

5.8. Kouxypupyroqr4e rereporeHHbre paBHoBecr4, J

6. @HsuqecKaq xuMHr rroBepxHocrHbrx qereHHfi 2 6

6.1. llosepxHocrHbre.rrBreHr4.f, 1

6.2. Teopuu aAcop6qrzz 1 2

6.3. Xpouarorpaduq I a
J

7. (Dnslrqecrcaq xuMuq Auc[epcHl,rx cucreM v
pacrBopos 6llonortr{MeDoB

I 9

7.1 Xracnepcnbre cHCTeMbr 1
a
J

7.2. Pacreoprr 6HonoluMepoB 6

Bcero qacoB 8 54
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coAEPXAHI4E yqEEHOf O MATEPTIATA

1. I{e"uu r 3aAaqrt MeArrrlr{Hcrcoil xrrMrrrr

I-{em u 3a1a\fir MeAHuHHcxofi xzrrruu. Pom xr4Mr4u B pa3Br4Tr4H MeAl4urlscxofr

HayKrz, npaKTr4r{ecKoro 3ApaBooxpalenkrfl,, MeAr4Ko-[poSunarrurlecKoro Aena. V.IeHae

B.Irl.BepnaAcKoro o 6rzoc0epe. Maxpo- H Mr4KpooJreMeHrbr B oKpyxarorqefi cpeAe LI

opraHr,r3Me qenoBeKa. Cs.f,sr 3HAeMr4qecKD( ga6oreeauufi c oco6euuocrqMl,I

6uoreoxutMr,rqecKux uponuuqufi .

2. Xwwus Koo pA rr H a II I{ o H H bIx (rco na n Jr e Kc H bI x) c oeg u n e n u fi
Conpeueuuue [peAcraBJreHr4, o rrpupoAe xuNltrqecKofr cBfl3t4. floHmue o

MeroAe BarreHTHbrx csqsefi. llpe4craBJreHr4e o Mero.qe MoneKynf,pHblx op6utatefi..
TpexrraepHoe crpoeHr4e MoneKyn. flunomubre MoMeHrbI vt nonrpHocrb MoneKyn.
MexuoreKynfl pHbr e B3ar4MoAefi crsus. B o4opo4Ha.rl oB-s3 b.

KoopAznaur{oHHa{ reopr.rf, Bepriepa. KnaccraSvKaryvfl v HoMeHKJIarypa

KoMrrJreKcHbrx coeAwle,eruwfi,. BHyrpraxoMrrJreKcHbre coe.(r4HeHuq. Xerarrt. Peaxquu
KoMnJreKcoo6pa:onaHprs.. Koncranrrr Hecrofirocru n ycrofiulrBocrl4 KoMrrJIeKcoB.

PaspyureHue KoM[JreKcHbrx coeA]rHeHuft. XapaKTep cB-rr3rr B KoMrIJIeKcax c roqKa
3peHr4, MeroAa B€ureHTHbrx caq:efi. Kouurexcoo6pasyroqa.rr cuoco6socrb s-, p- I4 d-
3neMeHToB. ,,{euraruocrs Ju.rraHAoB. BraoruraHAbr. IlpHueueuue KoMrIJIeKcHbIx

coeAr4HeHuil n ne4rarluHe w ta6oparopuofi Ar4arHocrr,rr<e. I-{zroroKcuqecxoe 4eficrnue
KOMIIJIEKCOB IIJIATUHbI.

3. XunruqecKafl TepMoAuHaMuKa u 6uoaueprerl{Ka
3.1. Xuvrnqecrcaq repMoArrHaMrrKa KaK ocHoBa MeArrrluncrcofi xuMr{rr
Ilpe4rrer: v 3a4.aqv xuNau.recxofi TepMoAr,rHaMr,rKr4. XIaNaz.{ecxaq

TepMoAHHaMr.rKa KaK ocHosa 6uosuepreruKu r4 MeAHrIHHcrofi xr4l.r.vrv. Cwcreurt:
r43onr4poBaHHbre, 3aKpbrrbre, orKpbrrbre. flou.f,rue o Sase: roMoreHHble w

rereporeHHbre ctacreMbr. flpoqeccrr: r43oxopHbre, uso6apHrre, r{3orepMI4qecKlIe,

agualaruue.
Bnyrpeuu.rrf, 3Hepruq. Tenrora v pa6ora - ABe Soprrmr nepeAar{r 3Heprl{rr.

Ilepnufi 3aKoH repMoAHHaMLtlr.Lr. Vlzo6apnstir pr usoxopurtfr renJloBble eSQexru.
3Hraruurlq.

3.2. Tepnaoxr{Mrrfl
3axou fecca. CreAcrsu-f, r43 3aKoHa fecca. Crau4aprHbre rerrJrorrr o6pa3oBaHr4.rr

rr cropaHzr. TeplaoxzMuqecKue pacqerbr lr r4x I4crroJrb3oBaHl4e An, gHepferurlecKofi

xapaKTep vcrvKLr 6uoxurrruqecKrrx rrpoqeccoB.
BgaaN,roceq3b MexAy flpoqeccalr,w o6uesa BeulecrB r4 oHepruu. KanopafiHocrb

ocHoBHbrx cocraBHbrx .racrefi rrHUIr4 rr HeKoropbrx n[ueBbrx npoAyKToe. PacxoA
3Heprnr4 [pLI pa3nurrHbrx pexr4Max ABr4rarenrriofi aKTHBHocrr4. OcHonrr
npo $ unaKrr4 Kr4 H apyrxeH uir wer aSon I43M a.

3.3. HanpaBJreHrre 6uoxuvruqecmux rrpoueccoB
Carraoupor43BoirbHbre rr HecaMonpon3BoJrbHbre npoqeccbl. Teprrao4I4HaMZqecKI4

o6paruuue v ueo6paruuue flpoqeccbr. CrarHcruqecKoe r,r repMorr4HaMr4r{ecKoe
ToJrKoBaHr4e 3HTporrr4r4. Bropofi 3aKoH TepMoArrHaMr4Kr,r. Pac.{er crau4apruofi
3HTpOrrHr4 Ha OCHOBaHr4t4 3KC[eprrMeHTaJrbHbIX AaHHErX O 3aBT.TCHMOCTH TeTTJTOeMKOCTI4
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BerrlecrBa or reMneparyplr. Kprareprau caMo[por43BoJrbHoro nporeKaHus npoqeccoB I,r

paBHo Be cHo f o cocTofl Hr4fl r43onr4po BaHHbIx cI4 cTeM.

O6reAaneHHoe ypaBHeHlre nepBoro Lr BToporo 3aKoHoB TepMoArzHaMHKa.

3Heprur lu66ca (uao6apno-r43orepMu.{ecKr,rfi rorenqual). 3sralrnufi:arrir, Lt

eurpouufiHrrfi Saxropbl. Kpnrepnu caMoupor43BoJrbHoro nporeKaHufl. npoqeccoB r4

paBHoBecHoro cocrosHl4, Her,r3oJrr4poBaHHbrx cr4creM. 3r<go- tr gHAogproHr4qecKIae

[poqeccbr B opraHr4aue. IlpuHrlr4rr 3Heprer[rrecKoro conp;rxeHufl .

3.4. TepvroArrHaMuKa xtlMuqecKoro paBHoBecr.rq

floHsrue o xlIMI4r{ecKoM paBHoBecnu. KoHcraHTa xr4Mr4rrecKoro paBHoBecr,rq.

Cueuleuue xI,IMI4r{ecKoro paBHoBecktfl trpr4 r43MeHeHrzr4 TeMleparypbr, AaBneHufl. v
KoHIIeHrpapkr. llpHnqzn Jle-lllarenre. YpanHeHrax r,r3orepMbr H zso6apu
xzuraqecxofr peaKIII4I4. ZcnorusoBaHr4e repMoAraHaMr4r{ecKr4x pacr{eroB couracHo
3aKoHy fecca, BTopoMy 3aKoHy repMoAprHaMVKLt u o6se4uueHHoMy ypaBHeHr4ro

nepBoro 14 BTopofo 3aKoHoB TepMoAr4HaMr4Kr4 B MOneKynrpHoM V

MaKpoMoneKynf,pHoM AoKI4Hre. Ocuonrr Auzaitua neKapcrBeHHbrx coe4uueuafi B

paMKax ycraHoBneHlar, xapaKTepa nr.rraHA-perlelropHbrx 83ar4MoorHorxerruit oorJracHo
rIpI{HIII4ny MI4HI4MyMa cno6oAHofi 3Heprr{u. Pac.{er KoHcraHTbr uuru6upoBatkrfl..
Ilonqrl4e o KBaHToBoxr{MI4rrecKI4x pacqerax, rro3Bonrrculr4x co3AaBarb
pea-[I4cT[r{ecKl4e MoAenr4 nHraHAoB Lt peqerrTopoB I.nfl r4cnoJrb3oBaHr4fl B

MOneKynqpHoM rr MaKpoMoneKynflpHoM AoKr4Hfe.
4. Xunrlr.recKafl KLIHeTITKa n KaraJrlc3
4.1. S.nerueHTbr xuMrqecrcofi xr.rHeruKrr
flpe4uer v 3al.aqv xr4MurreeKofi xuHeruxu. Xuvvq,ecKafl KIzHeruKa KaK ocHoBa

lnfl v3yYleHr4fl cxopocreft u MexaHI43MoB 6uoxuunqecKHx npoueccoB. Pearquu
npocrble v cJIoxHbIe, roMoreHHbre v rerepofeHHbre. Cxopocrr roMoreHHblx
xzMr4rrecK[rx peaKrlrafi u uerolbr ee H3MepeHr4{.

3asrcuN{ocrb cKopocrr4 peaKrlkll.4 or KoHueHTpaL\Lrkr. KHHeru.{ecKHe ypaBHeHHr.
Koncraura cKopocrn peaKrluu. llopn4oK peaKrluu. 3axou 4eficrByrorrlr4x Macc Anf,
cKopocrn peaKllrrr4. KuuernqecKr{e ypaBHeHr{.s pearqzfi HyneBoro, 1-ro 14 2-ro
lopq.{KoB. fIepIEo4 nonylpeBpauleHr4f,: BaxHocrb rroKa3arenr Anf, Sapuaxonotur4 vt

aHecre3l4orlorrll4. MonexyrrpHocrb peaxqnfi. Kuneru.{ecxuit MeroA orrpeAeneHr4-rr

aKTrIBHocua SeplteHToB B cblBoporKe KpoBr4: Ar4arHocrr4rrecKa, rleHHocrr, o6racrr
rrpr4 MeHe Hz.s. Kprse:rv qecKue MeroAbr KoJrr4qecrBeHHoro aHan:a3a.

3asucLrN{ocrr cKopocrlr peaKrlr4r4 or reMneparypbr. Teuueparypnufi
xoeSSzqI4eHT cKopocrl4 peaKur{v. 3nepreruqecKue AaarpaMMbr sK3o- vr

3HAorepMl4rrecKux peaxqHfi. 3nepreru.{ecxuft 6aprep peaKrlar4. 3neprnx aKTVBar\r4r4.

YpanueHue Appenuyca. flonflrvre o reopr4rx aKrr4BHbrx coyAaperuuit r4 nepexoAHoro
cocrotrHl4q. OcHosrI MeroAoB Bbrrrr4cJll4Terusofi xhrMrvrr4, [o3Bonfl]olql,Ix
IIpeICKa3brBaTb CTpOeHAe nepexoAHofo KoMrrneKca.

IloHq:rue o KaHerI4Ke cnoxHblx peaKuuit: napalrreJrbHbrx, [ocneAoBareJrbHblx,
cortp.f, xeHHbrx, o6parurrux, qerrHbrx. @oroxnMr4qecKue peaKrlr,rr4.

4.2. I(araJrH3 u KaraJrr{3aropbr
MexaHusN4 roMoreHHoro u rereporeHHoro Kararrv3a. 3neprerr4qecKa,

AI{arpaMMa KaraJll4Tur{ecKofi peaKIIr4I4. (Depueurbr KaK 6uororu.recKr4e KaruruBaropbr,
oco6essocrl{ I4x Aefi,ctr,us. O6qas cxeMa Aeficrnu.s $eplleuron. @epuenrbr KaK
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MI4ITIeHLT Anq pa3pa6orxu neKapcrBeHHbrx cpeAcrB. Crpoenae aKTr,rBHbrx rIeHTpoB
Meranno$epMeHToB. Ilonqrue o5 u:ol.ropSHoM 3aMerrleHrztr, MeraJrJroroKcr4Ko3ax.
Ocuosrt npo$znaKTrrKrl asovop$Horo 3aMerrleHu-rr KarErllu B Kocruofi rxasu.

5. Yqenue o pacrBopax
5.1. Kon,rHrarr.rBHue cnoficrBa pacrBopoB
Bo4a KaK yHl4BepculnbHbtfi pacrnopr4Tenb n 6uocucreMax. (Duguro-xr4Mr4r{ecKr4e

ceoftcrsa BoAbI, o6yclonll4Balorrlne ee poJrb B rrpoqeccax xu3HeAeflTeJrbHocrkr.
Teprrao4aHaMnKa pacrBopesus. 3uramnufiurrfi H enrpouufiurrft $axroprr r4 ux cBr3b
c MexaHr43MoM pacrBope uux. I4geaJrbH bre pacrBopbr.

Cnoco6rr BbrpaxeHr4.rr cocraBa pacrBopa: Mon.rrpHa,
MOJI.TIJIbHO CTb, M aCCOBaf, AOJrt, MOJIbHa_[ Aon.fl .

Kouurau4BHbre csoficrea pa:6anneHHbrx pacrBopoe. OcNaoc.

.qaBneHr.re. 3axon Baur-foS$a. IlonynpoHr.rqaeMbre ueu6pauu

KOHUeHTpAt\r4s.)

Ocnaoru.{ecKoe
B OpraHr43Me.

OcrraonxpHocrb t4 ocMoJlflJlbHocrb 6raoror[.recKprx xu4xocrefi v nepSysraoHHbrx
pacrBopoB. OcMorl,t.IecKoe AaBneHI4e rrJra3Mbr KpoBlr. Pacnpe4eJreHr,re BoAbr B

opraHl43Me MexAy KJIerKaMr{ rz BHeKJreroqsofi xr4AKoorbro. flrasNaoJrrr3 r{ reMoJrrr3.
fzuo-, rl4rlep- LI LI3oroHHrrecKI4e paarBopbr B MeAlrrluse. KorJror{AHo-ocMorl4r{ecKoe
(oHxorauecxoe) AaBneHIre IIJIa3Mbr KpoBr4. Pacnpe4eJreHae BoAbr B opraHra3Me MexAy
cocyAl4cTbrM pycnoM H MexKneToqHbrM rrpocTpaHcTBoM.

3axourt Paym: cHlrxeHlre AaBneHH.rr HacbrrrleHHoro rrapa Har pacrBopoM,
rIoBbIIrIeHI4e TeM[epaTyp6l KrrreHr4q r4 IIoHVxeHHe TeMrrepaTypbr ero 3aMep3aHr,r, IIo
cpaBHeHalo c r{r4crbrM pacrBopr{Ten eM. Kp no cron ut. 3 6y utr{ ocKo[Ir4r.

KollzraurBHble csoficrna pas6anreHHbrx pacrBopoB 3neKTponr4ToB.
Irlsorouzqecxufi xoe$$rzqr4eHr Baur-fo$tf a, ero Susavecr<ufi cuucr.

5.2. Teopu[ pacrBopoB cla6srx u cr{JrbHbrx 3JreKTpor.rHToB
3leueurbl TeopI4H pacrBopoe cra6rrx 3neKTponHToB. Koncrasra r4oltrcaq;att

cna6oro 3neKTponura. 3axoH pa3Beleuws Ocrnanb.{a. OcHoeHue rroJroxeHzfl reopuu
cI4JIbHbIx 3neKTponHToB. AxrvsHocrb r4 xos$Srzqr{eHT aKTr4BHoctu. Woruuafl cura
pacrBopa xar< SusuoJrorr.rqecKa-s KoHcraHTa.

fr,rccoqna\krfl BoAbI. I4ouuoe rpor,r3BeAeHr4e BoAbr. Bo4opo4Hrrfi noxa3areJrb
(pH) KaK KoJIlIqecrBeHHat Mepa axrtasHofi Kr4cJrorHo crt4 Lr qenorrHo cru. VlurepBiur
sHaqeHIafi pH saxHefiIuzx 6uororuqecKnx Nrz4r<ocrefi. BraAn Kr,rcJrorHocrn
6uororHqecKr.rx xHAKOCTelr. Kucrorso-ocHoBHbre 14HAHKaTOpbr.

Koropnnaerpr4qecKr4e MeroAbr r43Mepenzx pH.
5.3. flpororIlTuqecrcaq reopufl KlrcJror u ocuonauufi
OcHosurte floroxeHl,Iq nporonr4Tu.Iecxoft Teopl4z Kr4cJIor 14 ocHoaauufi.

MonerynflpHble I4 pIoHHbIe Khcnorbr r4 ocHoBauuq. CouprxeHHaq npororrr4TulrecKas.
[apa. KnaccHSI4KaIIHq pacrBopr4rereft: [pororeHHbre, uporo$nnbHbre,
au$uuporoHHble. BoAa KaK avrsuuporonnrrfi pacrBopr{reJrb. Peaxquz
Hefirpa.rrn3arlLlLt, rl4Apona3a, woHn3a\wkr c ror{Kr4 3peHr4f, rrporonr4Tuqecxofi Teopur4.
fugponu3 aAeHo3uurpu$oc$opnofi Kr4cJrorbr (ATO) KaK yHrrBepcanbHbrfi racroqunx
3Hepfr4r4 B opfaHr43Me.

Teopua KHcJIor I4 ocHoBanrafr Jlrrcuca. Peaxryuu uerttpanra3a\Lrv, rkrilpoilv3a,
I4oHrr3aIII4u, o6pasoBaHple u cta1wtaHocrb KoMrrJreKcHbrx coeAvt]Hertuit c ror{KH 3peHu,
reopr4r4 Jlrrcuca.
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5.4. EyQepHbre pacrBopbr rr cr{creMbr
KnaccraQwKar].vr 6y$epHux crcreM Lr MexaHu3M Ltx geitctsur^: paBHoBecr4e

Mexly [poqeccaMl4 3neKTponuru.{ecrofi AlrccorJra\wv Lt rtrAponrr3a B rrape
conpflxeHuofi xHclorbl I4 ocHoBaHI4q. Pac.rer pH 6yQepHbrx cr4creM rro ypaBHeHnro
feH4epcosa-faccelr6axa. Mero4uxa npr4roroBrreuufl 6yQepnrrx pacrBopoB c
3aAaHHbIMIa 3Har{eHl4xuu pH u Mon.rrpHocrr{. Ey$epnar eMKocrb, Sarroprr Bnr4-sro[Ir,re
Ha ee BenI4qI4Hy. EyQepuble crrcreMbl KpoBH: rrzApoKap6ouarlras, reMorJro6uuonan,
$oc$arHaa v 6erxosas. IloHqrtae o Kr4cJrorHo-rqenor{HoM paBHoBecr,ru B

6uororu'IecKax xI4AKocrrx. Pecuuparopnufi u naera6oluqecrnfi arlr4Ao3 kr

aI{LIAeMI4{, aJIKaJIO3 }I aJIKaJIeMI4-f, .

5.5. Turp[MerpuqecKr{e MeroAbr aHaJrr.r3a
Knaccra$uKa\krfl Tarpl4Merpr4qecxr4x MeroAoB aHarrkr3a. Pac.rerrr n o6rervrso-

aHanr4TrqecKr{x onperenenhflx. llpunquu gKB}rBaJreHTHocrr4. OcHosHrre cuoco6u
TI4TpoBaHI4, B o6reusou aHalwr3e. O6utas xapaKTepr{crr,rKa MeroAoB K}rcJrorHo-
ocHoBHoro rI4TpoBaHLrfl: TIzTpaHTbr [r HX craHAaprkr3aL\vtfl, Sraxcllponatue rorrKr4
3KBI4BaJIeHTHocrI4. Brr6op I4HAI,IKaropa. 3naueHr4e raTpuMerpr4qecKoro aHanr{3a B

na e 4 Ia x o - 6 I4 o Jr o rI4 rI e c K r4 x t{ c c n e A o B atkr flx.
O6rqas xapaKTepl4crl4Ka Merora [epMaHraHaroMerpur4: Tr4rpaHTbr r{ r4x

craHAaprr43auLrfl, Sr.rxcuponaH:ae ror{Kr4 3KBtrBuureHTHocrrz. O6qaq xapaKTepvcrvKa
MeroAa HoAoMerpHH: TlrrpaHTbr H vx craHAaprvr3arJplfl., Sur<caponaHne roqKr4
3KBI4BzuIeHTHocrH, onpeAeneHrre oxzcrurelefi 14 BoccraHosurerefr. 3Haqeure
TI4TpI4MerpI4r{ecKoro aHaJII43a B MeArrKo-6uororuqecKrrx r4ccJreAoBaHr4flx.

5.6. lloreH ur{oMerprrr
3.rrexrpo4Hble I'I oKI4cJIHTeJIbHo-BoccraHoBlrreJrbHbre noreHrlr.raJmr. MexanrasNd

Bo3HI4KHoBeHlL sneKTpoAHoro rroreHrIr4aJra. Vpannenze Hepncra. Vpanneuue
Hepncra-flerepc a. Cran4aptrufi no4op o4nufi 3neKrpoA. IrlsrrrepeHrre 3JreKrpoAHbrx
noreHIIVanoB. Xunau.{ecxze v KoHIIeHTpaIITIoHHbIe faJrbBaHlzrrecKHe gJIeMeHTbI.

Pac'rerrr 3neKTpoAnuxyulefi cr4Jrbr. flporuosrapoBaHr4e Ha[paBneHu-rr oKr.rcnr4TeJrbHo-
BoccraHoBI4reJIbHbIx npoqeccoB rro craHAaprnofi snepruu fu66ca r4 no BeJrHqr4HaM
oKI4cJIrrreJlbHo-BoccraHoBrrreJrbHbrx rtoreHrIH€Lr]oB. 3lexrpouno-nosurrfi MeroA
ypaBHeHl4f, oKI4cJIHTeJIbHo-BoccraHoBr4TeJrbHbrx peaxqrufi. O6rua[ xapaKTeptrcrkrKa
MeTOAOB OKHCnHTenbHO-BOCCTaHOBT4TeJTbHOTO Tr4TpOBaHH.rr.

3lexrpo4u cpaBHeHl4tr kr onpeleneHr4{. Xnopcepe6pnu:srir. 3neKrpoA.
I,IouoceleKTLIBHbIe 3neKTpoAbr: crexrssHufi oneKTpoA. Ycr:poficrno pH-rraerpa.
Kanu6ponxa v ycnoBl4fl I4cIIoJIb3oBaHlrf, pH-uerpa. IloreHqr4oMerpr4rrecKoe
TLITpOBaHI4e, elo CyUlHoCTb 14 IICIIoJIb3OBaHHe B KOJIVqeCTBeHHOM aHaJII,I3e r4 MeAHKo-
6nororuqecKrrx [ccneAoB aHzflx.

5.7. KoHayr$oMerpuq
Xlr4xocu{ 14 TKaHI4 opraHlr3Ma KaK npoBoAHr{Kr,r BToporo poAa. Y;'etruas u

MonrpHar 3neKTpuqecKafl npoBoAHMocrH, rzx r{3MeHeHr,Ie c KoHrleHrpaqr,refi pacrBopa.
flpe4enrrrar Monf,pHa, gneKTpr4r{ecKaq npoBoAr.rMocrb. ,{6comorHas cKopocrb
ABHXeHrrf, H rroABr4xHocrb r4oHoB. 3aros Konrpayura.

Kou4yxroMerptlq. Kon4yxroMerplrqecKoe rr,rrpoBaH14e, ero cyrrrHocrb Lr

LIctIoJIb3oBaHI4e B KorrzrrecrBeHHoM aHalrLr3e w Hle4Iaxo-6aorornqecKrlx
IIccJIeAoBaHuflx. 3lexrpuuecKa, rlpoBoIuMocrb 6raororz.recKrrx Nu4rocrefi Lt
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TKaHefi B HopMe Lr Iraronorl4l4. flpuueueuue KoHAyKToMerpHlr B na6oparopnofi
AI4afHOCrI,IKe, IJIq OIIeHKI4 CTerreHH OqHCTKH BOAbr OT Mr4HepiUIbHOfo KoMtIOHeHTa.

5.8. KoHxyprpyrouHe rereporeHHbre paBHoBecrrfl
floggrue o pacrBopaMocrr4 TBepAbrx BeruecrB, NuAxocrefi v ra3oB B

xl4lKocrtx, ee 3aBucl4Mocrb or pa3nr4r{Hbrx Qaxropon. 3aroHu feupu u [alrroua.
Blusnue 3neKTponrIToB Ha pacrBopnMocrb ra3oB, xr4AKocrefi rz rnepAblx Berr1ecrB.
PacrnopnMocrb ra3oB B KpoBH.

fereporeHHble paBHoBecI{, B cacreMe ((Hacbrureuurrfi pacrBop ocaAoK
ManopacTBopaMofo 3neKTponvTa>>. Koncranra pacTBopzMocTr4
(reprrao4nHaMl4qecKar, KoHIIeHTparIproHnax). Ycronuq o6pa:onaHufl, kr pacrBopeHr{t
ocaIKoB. CosNaeqeHHble olHoralrHbre r4 pa3HorunHbre KoHKypr4pyroque xaMr4r{ecKr4e
paBHoBechfl B rereporeHHblx cuereMax. Ilpoqeccrr o6pasonatvrfl xocruofi TKaHr4,
crpoeHI4e rHApoKcI4arrarura. fereporeHHbre paBHoBecr4.rr B xr43HeAerreJrbHocrz
opfaHI'I3Ma qeJIoBeKa: o6pasoBaHl4e KoHKpeMeHToB rrpkr [oqer{HoKauesuofi pr

xerqHoKalreHuofi 6oresHqx, cnoco6u Jrer{eHuf, ra nposunaKTrrKr4.
6. (Dn:uqecKar xr{Mur rroBepxHocrHbrx qnreuufi
6.1. IlosepxHocrHbre qBreHufl
IlonepxuocrHble ,BneHH.f, u prx 3Har{eHr,re B 6uor,oruu Lr MeAT4III{H9.

flonepxnocrHa, 3Heprl4q H noBepxHocrHoe Har.rrxeHae. IloaepxHocrHo-aKTLtBHbre r,r

noBepxHocrHo-I4HaKTHBHbIe BeruecrBa. Z:orepua noBepxHocrHoro HarqxeHr4.rr.
llonepxnocrHa-r aKTI4BHocrb. flpaau:ro {rorno-Tpay6e. A4cop6qux Ha rpaHr4rle
pa3Aena xLIAKocrb - ra3 H xrrAKocrb - xr4lKocrb. Vpanueuue lu66ca. OpzenrarJttfl
MOneKyn B noBepxHocrHoM cnoe. crpyxrypa 6uoloruqecKr4x uetr6pau.

6.2. Teopur{ aAcop 6rtuu
A4cop6qlar-HarpaHl4ue pa3AeJIa rBepAoe reJro - ra3 14 TBepAoe reJro -xrzAKocrb(pacrnop). YpanueHH.,I Jleurnropa v @pefin4ruaxa. MououoreKynf,pHafl u

IIoJIkIMoJIeKyntpHa{ a4cop6qux. I4aoreprvru rroJrr.rMonexynrpnofr agcop6qrzu Ha
rnepAofi @a:e. Ocuostt unauyuo$epMeHrHoro aHaJrr4sa. XeN,rocop6qux. Agcop6qur
cI{JIbHbIx 3neKTponI4ToB (exnunareHTHafl, uz6uparc.rrbHa-f,, o6uenuar). 3na.{eHrae
a4cop6quoHHblx rpoueccos e 6uocucreMax. flossrwe o6 a4cop6qaonuofi repail:21Lt.
I4ouur;t, rzx [pr.rMeHeHne B MeIr4rIuHe.

6.3. XponarorpaQur
KnaccaSzKaIII4q xpoMarorpa$zuecxux MeroAoB aH€urrr3a no AoMr4Hr4pyrouleMy

MexaHI43My pa3AeneHlls BeUIeCTB 11 IIo arperaTHoMy cocToqHl4ro Qas.A4cop6qkroHHafl,
pacrpeAeJII{TeJIbHaq, 3KcKJrro3r4oHHaq (rem-Snnrrpaqux), zouoo6lreHHzur ra aQQrannar
(6nocneqzSuvecxar) xpouarorpaSwr: ilprrHrlun MeroAoB 14 vx oco6eHsocrz.
Oco6eusocru Bblcoxoe$Serrtrnsofi xrzAxocrHofi xpouarorpaSurz (B3xtX) u rasonofi
xpoMarorpa$uu, Hcnonb3yeMble AereKTopbr. Ilpuuenenue xpoMarorpaSu.recrcux
MeroAoB B MeAr4rIr4 ne, 6aolo tvw u na6oparopnofr Ar4 af HocrHKe.

7, @lrsu.recrcaq xr.rMr{fl Arrc[epcHbrx cucreM u pacrBopoB
BbrcoKoMoJreKyJrfl pHbrx coeAuueuu fi

7.1. {ucuepcHbre crrcreMbr
KnaccaSvKar\vfl Al4crlepcHbrx clrcreM rro crerreHrr Ar4crrepcHocru, rro

arperarHoMy cocro.,IHnlo Sas, lo cHJIe B3auMoAeficrnuq Mexly lr4crrepcHofi Qasofr ra

trHcnepcr4ouuofi cpe4ofi. Kouorz4Hbre pacrBopbr. Mero4u fionyr{eHuq r.r or{rzerKrz
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KonnoI4AHbIx pacrBopoB. (DulbrparJus., Ikrar7r43, 3JreKTp o1r4arrv3, ylrrpaSunbrparlur.
MolexylrpHo-KI4Herl4rrecKI4e ceoficrea Konnor,rAHbrx pacrBopoB: 6poyHoncroe
ABI4xeHI4e, 4zSSysr,rr, ocMorrlqecKoe AaBneHr4e. YnrrpaqenrpraSyrprpoBaHr,re.
Ouru'Iecxne csoficrBa trI4crlepcHbrx cncreM. 3$$exr (Dapa4ex-TuuAalr. Vpanueuue
Pere.f,. 3nexrpuvecxye csoficrsa Ar4crrepcHbrx cHCTeM. 3nexrpoQopes H
3neKTpoocMoc. 3aprg v crpoeHl4e Anofiuoro 3neKTpurrecKoro cJro.s rolloz4uofi
qacrr4rlbr. Crpoeuue Muqenn.

KuueruqecKa, 14 arperarl4BHa, ycrofivzeocru KonJror4.qHbrx pacrBopoB.
Koarynrqax. Ilopor Koaryn-qqratr. lIpaBHJro IUymqe-f ap4u. fiereHue npr4 BbrKaHr4f, .

BgauMna.s Koarynf,qus. flonsrne o reopr4flx Koaryn-srlaa. IlenrLaaLil4fl. Komou4uax
3aIrII4Ta. MeAzro-6uororu.IecKat ponb npoqeccoB KoaryJlflrlr4tr, rrenrr{3arlr4LI u
KoJrJroHAHofi :arqa'ru.

KnaccuSvKarJufl u o6rque csoficrna rpy6o1ucnepcHbrx crrcreM. Oco6enuocrr4
MoneKynflpHo-Kl4HernqecKllx H gneKTpr4rrecKl4x ceoficrs a3po3oneit. I4ctoltb3oBaHr4e
a3po3onefi n ue4HIII4He. Asposortz npoMbrrxneHHoro [poucxox AeHvrfl KaK nphqr4Ha
BO3HI4KHO BgHr4fl Sa6Or eaasufr lemlrx ( culuxo3, aHTpaKo3, aJrroM Hno:).

Cnoco6u [onyqeHl4q vt craluilvrsarJur cycneusufi. MoleryrupHo-
KI'IHerI4qecKI4e [I orITI4qecKI4e cnoficrea cycneH3r,rfi no cpaBHeHuro c KoJrJroHAHbrMr4
pacrBopaMr4. CeAuueHTarlrroHHa_rr u arperaraBHar ycrofi.runocrb.
BucoroxoHrleHrpr4poBaHHbre cycneH3uz (uacrrr).

Mero4u nonytleHu, Lt csoficrna euyltcnfi. Ycrofiqr,rBocrb euylrcufi.
3uylrraropbl, I4x rlpplpo Aa v MexaHH3M 4eficreax. Oupe4eJreHpre rklra evrymczfi.
O6parqeHrae Sa: euymcrafi. PaspyrueHr{e euynrcafi. 3uyrucukr KaK neKapcrBeHHaf,

Qopua.
Koruou4Hble rloBepxHocrHo-aKTrzBHbre Beluecrra (IIAB): MbrJra, AerepreHTbr.

Muqelloo6pa:oaaHrIe B pacrBopax KoJrJrouAHbrx nAB. KpurzvecKa.,r KoHrleHrpaur4tr
M r,r qenJr o o 6p as o n an wq. fs reLra e c olro 6 r4i.]./l3 aut4u. JIu u o c o u rr.

7 .2. P aqBopbr 6uouo.nuMepoB
Knac c uQ vKa\ufl, 6aouoruuepo B. Xrzrvrra.rec Ko e crpo e :aue v [pocrpaHcrBeHHa,

Qopnaa MaKpoMoneKyn. llousrue o crpyKrype 6rzouonlrMepoB: 6erxon, HyKner,rHoBbrx
KI'IcJIor, nonI,IMepHbIx yfneBoAoB, JII,IIIIAoB, vtx KoMIIJIeKcoB. Tuurr cessefi B

6uouolanaepax. CuerrpanbHrre MeroAbr v3yueHufl crpyKTyprr 6nouorr4MepoB kr krx
BoIHbIx pacrBopoB: ranSpaxpacHafl cneKrpocKorrn.rr, cleKTpocKo[r4, KpyroBoro
IHxpoI{3Ma, cuerrpoQnyop}IMerpu.rl, PaNaaHoecxa.s cneKTpocKorrr.rf,,
p e HTre Ho crpy KTyp ttl.}.it a]F.att t3, r hep]ts'o - MarH lrrHrr fi p es o H aH c.

Mexasu:u ua6yxaHtrfl. kr pacrBope sus luonoJrrrMepoB, Btv\Hvte pa3nr.rqHbrx

Qaxropon Ha crerleHr na6yxanax. Bssxocrb pacrBopoB 6uonoralrepoB. VpanueHue
IllraylzHrepa r Mapxa-XayBrlHKa-Kyna. BqsKocrr KpoBr4 r4 rpyrux 6raororz.recKrrx
xraAKocrefi xar< AuarHocruqec xufi rroKa3 areJrb.

llonqrue o rIoJIV3neKTponI4Tax, rr3o3JIeKTpr4rrecKa, Tor{Ka 6raouoruuepa,
MeroAbI ee pacr{era v a3MepeHr4.f,. KouHrau.rBHbre csoficrsa pacrBopoB
BbrcoKoMoneKyn.spHbrx coeruueszft (BMC). YpanHeHr,te fannepa.

Vctofi'{usocrb pacrBopoB 6IzororzrraepoB u Qaxropn, ee onpeAen.qrcqr4e.
3acryAueBaHple. BttcarrsaHl4e. Koaqepnaqux. Crylura. flnQ$ysrar B crylHqx.
Ceoficrea cry4riefi : crzHepe3r4c rr rtrKcorponar.
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3ner<rpoQopes 6erxoe v HyKner4HoBbrx Kr4cJror, QorycrapoBaHr,re
I43o3neKTpIavecxofi Tor{KI{. flpurueuenue ener<rpo$ope3a B lr4arHocrr4Ke
reltorlo6usotarwit B KaqecrBeHHoM r4 Korr4r{ecrBeHHoM aHaJII{3e llporeoMoB.
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LIH O OPMAIITIOHH O-ME TOA[r{E C KAfl trACTb

Jlnrnparypa
OcnosHaq:
l. O6rqas xr4v^nfl: yue6uoe uocoSze / C. B. Txavdn, B. B. Xpycranea. -

Muscx : Brrrueftura.rr rxKona,2020. - 495 c.

2. EolrporureroK, B. B. O6utas xr4Mwfll B. B. BonrpolaeroK. - fpogno : IpfMV,
2020. - 576 c.

.(ouorHureflbHaq:
3. MeAr.rquncKa.rr xuMux : yte6uux I B. A. Kanu6a6.ryK, JI. I4. fpuuleHKo,

B. 14. faruucrar v Apyrr4e ; noA pe4ar<qraefi B. A. Kanu6a6vyx. Kues :

BceyrparaHcKoe creunaJrr43r4poBaHHoe H3lareJrbcrBo <MeAuquna>>,2017. - 400 c.
4. Korroxnuyu ro MeAr4rlr4Hcxofi xkrv^r4tr : c6opnux za1a:auir. I

B. B. Xpycranee [ra 4pyrue] - Muncx : E|MY, 2022. -39 c.
5. Jla6oparopHble pa6orur ro MeAurlr,rHcxoft xvtv^r4vr : rpaKrr{KyM I

B. B. Xpycranen fra 4pyrue) - Muucr : E|MY, 2022. - 47 c.
6. Eapxoncxnfi, E. B., Xpycralen, B. B., Txa.rdn, C. B.,

Ilerpyureuxo, I. f, Auuuoenu, O. B., Jlaryruro, T. B., CuepaHcKafl, E. r{. Xulr,us,
3rreMeHroB Anf, rrpoBr{3opoB. - Muscx : E|MY, 2018. -212 c.

7. Eapxoncxufi, E. B., Xpycralen, B. B., Txa.rdn, C. 8.,
Eol6ac, O. n., EyfiHraqxan, E. IO. XrzurzqecKa-s repMoAZHaMr4Ka r4 Kr.rHerr.rKa Anfl
npoBr43opoB. - Muscx : B|MY, 2018 r. -274 c.

ME T OAI,rqE C KrrE PE KO M E HAATITM rr O O p f AH[I3 ArII4pI [r BbItrO JIH E H]IrO
C A M O C T O.fl T E JIb HOI;T P AN O TTT C TYAEH T OB TI O YTIE E H OIZ AI,I C qUTIJIIIHE

Bpeux, orBeAeHHoe Ha caMocro-rrrenbHyro pa6ory, Moxer r,rcrroJrb3oBarbc.rr

o6yuarorquMvrcfl Ha'.

rroAroroBKy K neKrl Lrflv, v la6oparopHbrM 3aHs rr4flM;

rroAroroBKy K KonnoKBr4yMy, 3aqery uo y.re6Hofi 4racqunnrdHe;
perxeHr4e 3aIaI{:,

KoHcrreKrr4poBaHae yve6nofi nrzTeparypbr.

IInpBqBnb I{ctIoJIb3yEMbIx crEACTB AI4ArHocrr,rKI,r
fitt guarHocrr,r KH KoMnereHqnfi ucnonb3yrorc, cnelyrcqne S opurr :

Ycruas $opma:
co6eceAoBaHufl;
flucrrueunar Qoprua:
KoHTponburre pa6oru;
rII{cbMeHHbIe orrlerbl rro ayAHTopHbrM (4onraurrzu) [paKTr{r{ecKHM
yrrpaxHeHHf,M;
KOnnoKBHyM;

[ucbMeHHbre orr{erbr rro la6oparopHbrM pa6orau.
Ycruo-nlrcbMeHHan Qopvra :

3aqeT;
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TexuuqecKar Qopnra:
sneKTpoHHbre TecTbr;
Br43yanbHrre la6oparopHbre pa6orrr.

[Icuo.rr3yEMbIE METoAbr oByqEHr4rr
Jlusefinrrfi (rpaauqaonnrrfi) MeroA (rexqar, npaKTur{ecKr4e, ra6oparopHbre r,r

c eMr{H ap c xue zarurrtut) ;

aKTHBHbre (zurepaxrranuue) MeroAbr :

upo6netrHo-oprreHrr4poBaHHoe o6y.reHrae PBL (problem-Based Learning);
KoMaHAHo-oppreHrrrpoBaHHoe o6yueHrae TBL (Team-Based Learning);
Hayr{Ho-opneHrl4poBaHHoe o6yueHze RBL (Research-Based Learning).

TIEPEIIEHb TIPAKTI4TIECKPIX HABbIKOB
l. llpurorouleHl4e pacrBopa onpeAeneHHoro o6reua c sagaunoft

KoHrIeHrpaqueir.
2. Z:uepenue pH B pacrBope c rroMorrlbro Konopr{Merpr4qecKoro Lr

noTeHrlkr oMeTpl4qecKoro MeTo.{a.
3. onpe4eneHrae KoHueHTpa\uv Ber{ecrBa B pacrBope c rroMorrlbro

TI{TpLIMeTpI,Iqe CKOrO MeTOAa aHaJlpr3a.
4. Onpe4eleuue KoHcraHTbI zHru6upoBaHafl. MeroAoM MoneKyJrf,pHoro

AOK14HI-a.

5. Oupe4enenze pH B rl3ooJlexTpuqecKofi roqxe 6uouoruuepa B BoAHoM
pacrBope.

6. Oupe4enenue o6u1efi, axrnnHofi u rroreHur4ulnrnofi Kr,rcnorHocrr4
6[ororu.{ecKr4x xz4xocrefi .

7. llpraro:roureHr4e 6y$epuoro pacrBopa c orpeAeJreHHbrM pH t4
oflpeAenesuofi MonflpHocrbro.

8. oupe4eneuae crerIeHI,I otlucrKr4 BoAbr or 3JreKTponrzToB c noMorrlbro
KOHAyKTOMeTpr4ra.

IIBpr.rEHb I,IC[oJIb3yEMof o oEopyAoBAHI,Ig
1. na6oparop:aafl.rocyAa,
2. xuMurrecKrrepeaKTprBbr,
3. nepcoHaJmsrrfi KoMrrbroTep,
4. KiuropLrMerp,
5. qeHrpzQyra,
6. pH-rraerp,
7. KoHAyKroMerp,
8. rroreHquoMerp.
9. craJrarMoMerp,
10. Br4cKo3uMerp,
11. cnercrpo$oroMerp,
12. cnexrpoQnyoprrMerp,
13. I4K-cuerrpoMerp HIIBO,



14.
15.
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xHAKocrHbrfi xpoMarofpao,
KaMepa An_rr BepTHKaJrbHofo 3neKrpooope3a.

[EPErrEHb IEKUUfr
1. XzMzqecxas repMoAI4HaMIzKa KaK ocHoBa MeAlrrlrzHcrofr xLrMpru.

Tepvro4uHaMl4xa xI4MI4rIecKoro paBHoBecr.rf,. Lr[cuomsoBaHr{e auilapara
TepMoArlHaMkIKH XI4MHT{eCKOf0 paBHoBecvfl B MoneKyn.rrpHoM H MaKpOMOneKynrpHoM
AOKUH|e.

2. 3rerreHrur xaNau.{ecrofi KLrHerr4Kr4: trop.sAoK peaKrlzu, nepzoA
nonynpeBpa[IeHH.s, KaHerl{t{ecK[rfr MeroA onpeAeneHprfl aK'rvBHocra Sep1aenron n
cblBoporKe KpoBI4, Teopas aKTHBHbIx coeAHHeHufi, teopwr nepexoAHoro KoMrrJreKCa.

3. XzNr,'Iecxze ocHoBbI [oAAepx aHvrfl [ocro-flH.TBa ocMorr.rqec*oro
AaBJIeHI4t V KI4CJIOTHOCTTI B OpfaHr,I3Me rleroBeKa: KOJInr4farI4BHbre csoficrsa
pacrBopon, 6y$epHbre crzcreMbr.

4. 3nexrpoxl4MrlqecKl,e MeroAbI KarlecrBeHHoro H Kon,qecrBeHHor o aHaJrv3a.
IloreHqnoMerpr4r a KoHAyKToMerpr4r.

5' Teopua agcoplgwu, [prlMeHeH]re xpoMarorpaSuuecxzx MeroAoB
uc cneAoB aHLrfl A r4MMyHO sepueurnof o aHaJrr43 a B M eAr,r rIr4He.

6. lncuepcuble cr{creMbl, ocHoBbr KoJrJroa4nofr xktwyrkr, @raezvecx afl xuMprfl
pacrBopos 6zonorr.rMepoB.

fIBPETIEHb JIABOPATOPHbIX 3AHfl TI,Ifi
i. I]enr w 3al.a-tv MeruurIHcxofi xktwLru. f.p.' <flpao6pereHr4e HaBbrKoB

pa6omr c uepnofi xr4Mr4qecKofi uocyAofi>>
2. Xurvruq KoopAHHaIIaoHHbIx (xorraulercurrx) coegzHeuuft. I.p.:

<IlolyueHr.re KoMrrJreKcHbrx coe4aHeuufi >
3. TepuoxraMzq. HaupaBneHue 6woxuvrvtrrecKux rrpoqeccoe. I4cuorb3oBaHr,re

A\\APATA TEPMOAI,IHAMHKI4 XI,IMI4I{COKOTO PABHOBECU.S B MOJIEKYNf,PHOM U
MaKpoMoneKynflpHoM AoKI'IHre. JI.p.: <Onpe4eneHl4e rerrJroBoro eQ$er<ra peaKrlr4r4
uefirpalz3arlua)). f.p., <Moner<ylapurrfi AoKHHT))

4. 3leueuru xaMr4r{ecxofi KHHerr4KH. Kararus kr Karatu3aropbr. II.p.:
<I4sy'reuae 3aBl.cl{Mocra cKopocrr4 peaKrIHH or KoHrIeHTparJLtLt pearr,rpyrculr4x
BerrlecTB))

5. Kollurau4BHbre caoficrea pacrBopoB. y.{eHue
<f euoru3 gplrrporlrrroB B rr4rroroHr4rrec KoM pacrBope))

o pacrBopax. JI.p.,

6. Teopflz pacrBopon cla6rtx u cl4JrbHbrx gneKTpoJurroB. flporonzruqecKa.f,
TeopI4''I Kt4cJIor Lt ocuonauufr. JI.p.: <Oupe4eneHae axrusgoil Kr4cJrorHocrr4
6zororu.recKplx Nn4rocrefi >

7 ' EySepnrre pacrBopbl H cl4creMbr. II.p.' <flpzroroBneHr4e 6y0epnrrx
pacrBopoB 14 r43yr{eHr4e MexaHr.r3Ma 6y$epnoro 4efrcraux>
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8. KucrorHo-ocHoBHoe rr,rrpoBaHpre. JI.p.: <Crau4aprv3ar\ufl, rr{rpaHTa
(pacrnopa HCI) ro pacrBopy repBurrHoro craHAapra)

9. OxnclareJlbHo-BoccraHoBzreJrbHoe rnTpoBaHHe: rtepMaHraHaroMerpr4.rr.
JI.p.: <oupeleneHue Maccbr BeulecrBa B 3aAaHHou o6reue pacrBopa)

10. Orucru{TenbHo-BoccraHoBl{TeJrbHoe r[TpoBaHHe: fio4orvrerpur. II.p.:
<Oupe4eneHr.re Maccbr HaBecKrr BeulecrBa MeroAoM fio4olrerpuu>

I 1. 3lertpoAHrle Lr oKlrcnureJrbHo-BoccraHoBuTeJrbHbre noreHrrr{€urbr.
IloreHquoMerpl4-rl. JI.p.: <IloreuquoMerpr4qecKoe onpeAeneHr4e KoHCTaHT6T

Auc c or\Hayuw c rra6o ro 3 Jr e KTp on r4Ta))

1 2. KonayKToMerpus. JI.p. : <Kou4yKToMerpr4r{ecKoe onpeAeneHue KoHcraHTbr

Arrccoqua quu orra6oro 3JreKTponr4Ta)

13. fereporeHHble paBHoBecI4, B opraHr43Me r{eroBeKa B HopMe u npu
rlaroJlorl4u.Lp.: <IlonyveHI4e rereporeHHbrx crzereM ((ocaAoK-pacrBop)) rz cMerrleHr4e
paBHoBecHfl B HHXD

14. flonepxHocrHble f,BJIeHI4.,I. Teopnz agcop6qww. I.p.: <3asucrzMocrb
noBepxHocrHoro Har.f,xeHuq pacrBopoB or Anr4Hbr yrnepoAHofi qenz [oBepxHoerHo-
aKTr,rBHbrx BeIqecTB)

1 5. XpoltarorpaSus. JI.p. : <Auarz3 xpoMarorpaMM r4 Macc-cneKrpoB))
16. f,zcnepcHble cucreMbr. Bne4eHue B KoJrJror4AHyro xuMr4ro. Korroz4Hbre 14

rpy6o4racilepcHble cucreMbl B MeAHrIr4ne. JI.p.: <flo:ryueHrze KoJrJrot4AHbrx pacrBopoB
MeroAoM KoHAeHca\uv v r43yr{eHr4e Hx orrr{qecKr4x csoficrB))

17. Pacrsopu 6aononl4MepoB: Su:ur<o-xr.rMr4rrecKr.re ceoftcrsa 6uonoJrr4MepoB.
II.p.: <Onpe4eneHl4e creIIeHH ua6yxauvtfl )KeraruHa npr4 pa3nrlr{Hbrx 3HaqeHuxx pH>

l8.Pacrnopu 6uonornuepoB: Su:uxo-xr4MuqecKue csoficrea pacrBopoB
6uonorlruepoB. Zroronoe 3aHflTHe. JLp. : <<Brrca;ruBaHr4e xenarr4Ha))
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