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TT O.fl C H U TE JI b H A.fl 3AII I4 C K A

<OusuuecKafl. vr KonJIoHAHas, xuM:afl> - yue6Hatr Ar4crltrr;rtr*a, coAepxauaf,
cucreMaru3rlpoBaHHbre Hayr{Hbre 3rat:afl, o csoftcreax pa3nr{r{Hblx cr4creM kt

3aKoHoMepHocrflx nporeKaHlafl B Hyrx $usuxo-xr4Mr4qecxux [poqeccoB, r43yr{aroqa,
B3ar4MocBrr3b xr4Mr4qecKnx npoueccoB 14 Susuvecrux flBreruuit., Koropbre vrx

ooupoBoxAaroT.
I-{enr yue6Hofi Ar4cr.{r4nnnHbr <<(Drtsu.recKa, u Konnor4AHa.rr xr4Muq))

$oprrzpoBaHHe 5a:oeofi npoSeccuouanrsofi KoMrrereHrIr4ur Anfl roHr4MaHr4,

ocHoBHbrx 3axoHoMepuocrefr nporeKaHufl pa3rr4r{Hbrx npoueccoB; pa3Bvrrltfl. y
6yayurero npoBr43opa $usvt xo-xaMlrqecKoro MbrrrrJreHr4.f,, Heo6xoAuMoro Anfl
v3y -ueHre, 

o 6 u1e upo S e c c ao naJr bHbrx 14 c rr erlnaJrbHbix Ar4 crIH rtn r4H.

3a1as.Li yue6nofi Ar{cqu[JrprHrr <<@usuqecKaf, r.r Konnou lHafl xr4Mur)) cocrorr B

SopnuapoBaHrkt y cryAeHToB HayqHbrx 3HaHwit o6 ocHoBHbrx 3aKoHax r4 reopurx
Susuuecxofi vr xorrolrgHofi xttl.r^:aur, yuenufi v HaBbrKoB, Heo6xo4lwmrx Anfl
npoBeAeHr4_f, xr4Mr4LrecKoro 3KClepnMeHTa 14 pelueHHq npaKTlrqecKr4x 3aAaq B

yMeHhr, HaBbrKr4, [onyrreHHbre rrpr4 LrcyqeHVLr yue6uofi l[cr]r4nnr4Hbl
v Konnol4AHas xt4MLrfl>>, neoSxo4uurr An, ycnetuHoro r,r3yqeHu,
yue6uux uo4ynefi: <@apvaqeBTr4r{ecKa.f, TexHoJrorur)),

< O apu arleBTr4q e c K afl xr4Mvfl u rf apira axo rH 03 14, )).

CryAeur, ocnoHst[ufi coAepxaHne yue6uoro
Al{cr-lurrrr,rHbr, Aon)KeH o6laAarr cle4yrorqefi 6aeoBofr
KoMnereHuuefi:

MarepHana yue6Hofr
npoSeccuosarruofi

EllK. flpuueuxrr 3naH:zr, ocHoBHbrx $H:uuecxux, xr.rMr4r{ecKr4x 14

SuororuqecKux 3aKoHoMepnocrefi .qn.s KoHTpon, KaqecrBa neKapcrBeHHbrx cpe4crB
H neKapcTBeHHofo pacTr4TenbHofo cbrpbq.

B pe:ynsrare a3yLreHwfl, yue6Hofi Ar4crlr4nnuHu <<@ptswr{ecKa, pr KoJrJro}.rl*afl,

xktMvrfl>> cryAeHT AonxeH
3HATb:

ocHoBHbIe floHsrr4fl r4 3aKoHbr Snsra.recxofi w xorrouAuofi xLrMLtLt;

ponb H 3HaqeHr4e MeroAoa SusHuecrcofi r,r KoJrJror4lnofi xuuttu n Saplraqrau;
ocHoB[,I xr.{Mr4qecKofi reprroAuHaMprK14, xLrl,r.t4uecKoro u Sa:oaux paBHoBecvtit;
csoficrsa pacrBopoB He3rreKTponr.rroB H 3neKTponr4ToB;

3neKTpoxI4Mr4qecKI,Ie ilpoqeccbl 14 MeToAbi, npHMeHfleMbre B MeAHrIuHe vr

Sapuaqr.rra;

a $apvarlura;

npoSeccraoHaruuoft Aefl TeJrbHocru.

3uaw,ut,
<<@ugu.recxag

cneAyrorl14x

ocHoBbr xI4Ml4qecxofi xuuervKLr Lt KaranrI3a;
Bo3MoxHocrl{ 14ctloJrb3oBat:u,fl a4cop6quvr Lr Apyfvrx noBepxHocrHbrx xsrreHrafr

cBor,rcTBa KonnouAHbrx pacTBopoB;

AI,r cn epcH bre cncreMbr, {BJrq}ou{Hec-f, neKapcrBeHHbrMu Sopuanru ;

MeroAbr [onyqerrltfl u ucilo,Jrb3oBaHrre BbrcoKoMonerynf,pHbrx coeAtaHeHwit s

$apnaqurz;
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yMerb:
paSorarb c ocHoBHLrMr4 rpu6opaMu, r4c[onb3yeMblMl4 B $u:Huecxofr Lt

Konnor4AHofi xrarrnu;

o6pa6arlrBarb, aHanrrcvpoBarb ra o6oSuarb pe3ynbrarbl Suszr<o-xpIMur{ecKux
Ha6lroAe uwit, u vrzlep euurt;

BJIAAETb:

ocHoBaMH TexHr4Kr4 6esonacHocrr.r 14 ocHoBHbrMr.r npueMaMn vr MeroAaMI{

np o B eAe H u t $ uzvrxo - x r4 M H q e e KI{ x u : Hr ep e H u fi ;
HaBbrKaMr4 npr4roroBileHufl.6ySepurrx 14 KoJrJroHAHbIx pacrBopoB, pacrBopoB

Bbrc oKoM oneKyn.fl p H br x co eA ww.ewuit.

B paMKax o6pasonareJrbHoro npoqecca ro Aasnofi yve6nofi AI4cIIunnI4He

cry.qeHT AonxeH npraoSpecru He roJIbKo reoperl4r{ecKue 3HaHIIfl, npaKTI4r{ecKHe

yMeHHfl 14 HaBLtKr4 no crrerluaJrbHocrl,I, Ho H pa3Blrrb csoft IleHHocrHo-rur{HoctHttft,

AyxoBHbrfi noreuqrzan, cSopMr4poBarb Kar{ecrBa rrarpl4ora I4 rpaxAa:arHa, roroBoro
K aKTr,rBHoMy yLracrulo B 3KoHoMuqecxoft, [por43BoAcrseHHofi, coLIHarIbHo-

KynbrypHofi u o6qecrBeHHo ir xuzruu crpaHbl.
Bcero Ha r,r3yqeuue yue6nofi AracrllrrrJrrrHbr orBoArrrcx 220 aKaAeMI4qecKI4x

qaca.

Pacnpe4eJreHlre ayAuropHbrx r{acoB no BHAaM zarusturt. An{ or{Hofi Sopnart
lonyr{eHr4r o6pa:oBaHtfl:16.{acoe rerrlufi (a rovr qlrcJre 5 qacos ynpan,'rxeuofi
caMocrorrelsuofi pa6omr (yCP)), 11 1 qacoB na6oparopHbrx zaruxrwi,r, 93 .uaca

caMocrorrrelruofi paSorrr crytreHToB.
Pacnpe4eJreHr4e ayAzropHbrx qacoB rro Br,rAaM zassrurt Arq 3aor{uofi Sopvmr

[onyqeHr4r oSpasoBaHzfl: 6 qacoe rexqufi, 24 \aca ra6oparopHblx zauxtvrir, 190
riacoB caMocrorrrerruoft pa6orrr cryAeHToB.

IlpoveNyroqHaq arrecrarlfifl rrpoBoAvtrcfl. B coorBercrBnr4 c yue6Huu TIJIaHoM

no crerlr4arrbHocrr4 e Sopnae 3ar{era (3 certaecrp) w exsaMeHa (4 ceuecrp).
@oprraa ronyqeHzr o6pa:onaHlafl, - oqHa, AHeBHa{ (saovHar).
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C OAE PXAHI{E YII E E HO I O MATE PI,IAJIA

1. @usuqecKas xLIMI,Ifl

1.1. OcHosusre floHflTufl v 3aKoHbr xuuuqecrcofi TepMoAI{HaMHKI'I.

Tepruo4uHaMHKa xllMtlqecKoro paBHoBec[Ifl
Vlcroput pa3B:aT:as, Sueuuecxoitr xutrl,tn. Mecro $rzsauecxofi xlltvtuv cpel.r4

Apyrr4x HayK H ee 3HaqeHI4e B pa3BHrI{n Saprrraqrara.
I]enrz Lr MeroAbr repMoAr4HaMktKvr. OcHosHrIe rtoH.arr'u v onpeAeneHl4r:

c14creMbr, cocrorHI,Ie c[IcreMbt, flpoqeccbl, cpyuxquu cocroflHH.s v $ynxqzra
[poqecca. B uyrpeHHqr 3Heprvtfl,. P a6 ora. Tenlora.

Ilepnrrfr 3aKoH TepMoAt4HaMWKvt. @opl,ry,'rapoBKu Lr MareMarl4r{ecKoe

BbrpaxeHr4e 1-ro 3aKoHa repMoArrHaM[KI4. 3Hraluus. I4:oxopuar u uzolapuax
TerrJrorbr npoqecca ta B3aHMocBr3b MexAy HLrMvt. 3axou fecca. TepvroxraM]Ir{ecKue

ypaBHeHhq. CraH4apruue 3HTaJrbrrnr4 o6pasoaann.u kt cropaHl4fl BeIrIecrB Lr I4x

HcrroJrb3oBaHHe B TepMox[MLtqecKr4x pacr{erax. Tenlorrt ueftrpann3aIJlaLr,

pacrBopeHr4.rr, rr4Aparaqlrlr. 3urarsnufiurre Ar4arpaMMbl. 3aeucnN{ocrb re[JloBoro
essexra npollecca or reMIIeparypbl. Ypaaueurae KupxroQa.

Bropoil 3aKoH repMoAr,rHaMr4KH. O6parranarre vt ueo6parnulte B

TepMoAr,rHaMuL{ecKoM cMblcre npoueccbl. (DoprraynnpoBKI4 vr

BbIpaxeHae2-ro3aKoHaTepMoIHHaMHKI4.MaxcuuaI|bHafl'
floresHas pa6ora. 3urponzr. Pacqer r43MeHeHI{, 3Hrpo[I{Ir B I43onI4poBaHHbIx

cHCTeMaX, [pr4 U3oTepMr4r{ecKr4x [poueccax 14 nprl t{3MeHeHI4I4 TeM[epaTypbl.

Crarucru.{ecxufi xapaKTep BToporo 3aKoHa repMoAI4HaMI4KH. Csqsr 3HTporII4H c

TepMoAr4HaMHrrecKofi eepoaruocrblo cocrorHr4q cl4creMrr. VpanueHl4e Eolu{Haaua.

TperHft 3aKoH TepMoAllHaM[Kr4. 4.6co,'torsar 3HTporufl. CrauAaprHafl

3HTpOUr4f, reep4UX, XpIAKLIX Lt rasoo6pa3Hblx BexrecrB. Zcnorr,goBaHVe

craHAaprHbrx 3HTponufi 4m pacvera I43MeHeHrfl, sHrponI,IH peaKIIHI4.

Tepvo4nHaMr4qecKr4e rroreHrlr4aJrbr. 3Heprrr ferrurorbqa, oHeprus,lu66ca u

cB.s3b Mex(Ay HlrMr4. I4sN,reHeuze 3Heprur4 femnrrolrqa vt gHeprI4H lv66ca B

caMo[por43BoJrbHbrx [poqeccax. flou.srue o xlrMr,rqecKoM noreHlll4ane.
Tepvo4rzHaMr4r{ecKr4e xapaKTep[crprKr4 cocroflHlafl. xvrMLtrlecKoro paBHoBecI4{.

Koscrasra xuMur{ecKoro paBHoBecr4fl L4 cnoco6rt ee BblpaxeHlzs. Vpanueurae

r43orepMbr xr,rMr4qecxofi peaKuur4. YpanneHux nso6apu v I43oxopbt xuM['{ecxofi
pearrlr4lr. CleAcrnlr.fl, BbrreKaroulr4e u3 3TI{x ypaBHeHuit. w ux cBr3b c [pI4HIIHnoM

Jle-lllarenre-Epayna. Pac.rer KoHcraHTbr xr4Mr4rrecKoro paBHoBecH.rI c noMou]bro

ra6nr,rq repMoAr4HaMlrqecKHx BeJrr4qr4H. llocr:poeuze rzso6apu naur-foQ$a.
flpulreueune 3aKoHoB TepMoAr,rHaMHKr,r B MoneKynspHoM MoAenl4poBaut4r4)

MoneKynflpHoM vt MaKpoMoneKynqpHoM AoKr4Hre B rlpol\ecce luzaitxa HoBbIx

6zororaqecKr4 aKTuBHblx coeAaHeuufi .

pa
MATEMATALICCKOC

6ora npouecca.

1.2. TepuoAuHaMLrrca Qasonblx paBHonecuil
OcHoanrte [oH.rITI4.g:

cocTaBrqroulHe BeuecTBa,
qr4cJro crenesefi csoSoArt.
paBHoBecr4q: ucrapeHI4e,

roMoreHHaq v rereporeHHaf, crlcreMbl, Sa:a,
KoMnoHeHTbI. r{ucro He3aBI4cI4MbIx KoMrIoHeHToB 14

llpaeuno $as lw66ca. @agosrle rpeBpauletns. w

cy6nuuaqur, IJIaBJIeHI4e, I{3MeHeHlre annorponuofi
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MoAI4$I,IKa\ktLt. VpanHeuus K"nanefipoHa u Kranerlpona-Itnay3vyca 14 vrx cBtr3b c

[pr4Hrlr4norr,r lle-lUare,r re-Ep ay Ha.

OAnoxouroHeHTHbre c[creMbr. f,uarpauua cocrof,Hrrs BoAbr KaK flpr,rMep

Ar4afpaMM cocTorHr4, oAHoKoMrroHeHTHbrx cr,rcTerta. fraarpaMMbr cocTo-sHH, cepbr,
yfnepoAa, yfJreKr.rcJrofo fa3a.

fnyxxounoHeHrHbre (6anapnue) cr4creMbt. IloH-s:rue o $rasaxo-xr4MuqecKoM
aHaJIH3e, ero [pnMeHeHtae Lnfl rz3yr{eHr4, JreKapcrBeHHbrx Sop,ur. Tepmzvecxnfr
a:earrv3. Kpanrre oxJIaxAeHr4r. [uarpavua rrJraBKocrr4 6uuapurrx cr4creM c
HeorpaHl4.reuHoil pacrBopr4Mocrbro KoMnoHeHToB B )Kr4AKoM vr nsalzNaHofr

HepacrBopl4Mocrblo B rBepAoM cocrof,lauvr. VlcnoJrb3oBaHr4e npaBlrna $as lw66ca
Lnn aHanu3a !.vatpaMM cocToflHkrfl.

PacrnopaMocrb )KaAKocreft n xu4xocrrx. Vlgearrtu:.;re r4 peanbHbre pacrBopbr.

lanlreuze HacbIUIeHHoro napa HaA pacrBopoM. 3axos Paytx. Tunu Ar4arpaMM
((AaBJIeHVe [apa - cocraB)), ((TeMrreparypa KlrrreHr4fl - cocraB)). llepnrrfr 3aKoH
KoHosarosa. Orxroueur.f, or 3aKoHa Paynx. A:eorponrr. Bropoft 3aKoH
Kouosarosa. flpocrar vr Qpar<qraonnar [eperoHKa. Ilonsrue o pexru$uxarJLtLt.
OrpaunueuHo pacrBopI4MLIe xHAKocrH. Bepxnxx v Hr4)KHflr Kpr4TrrqecKr4e

TeMilepaTypbI pacTBopeHr4.rr. Bsaar\aoHepacTBop14Mbre xr4AKocrr4. Teopeu4r{ecKHe
ocHoBbr [eperoHKr4 c BoA{HbrM napoM.

TpexxonaroHeHTHble cl4creMbr. fnarpauuu cocroflHax T pexroMlroHeHTHbrx
cl4creM. 3axou pacrpeAeIreHvrfl. HepHcra. Koe$$zqr{eHr pacnpeAe teruuA.
3 xcrpaxq un. flpuruur4 rrbr n onylr e Hr4, HacroeK, orBapo B.

1.3. Csoficrea pas6an.neHHbrx pacrBopoB HeaJreKTpoJrr,r'r'oB u
3.,'IeKTpOJII'ITOB

Ko:uurau4BHble csoficrsa pacrBopoB: orHocnTenbHoe [oHr4xeH:ae AaBileH:afl
HacbIUIeHHOfO IIapa HaA pacrBopoM, noHH)KeHHe TeMnepaTypbr 3aMep3aHH.rr,

IIoBbIITIeH[e reM[eparypbl Kr.rrreHr4f, Lr ocMorr4qecKoe AaBneHae pa:6aeneHHbrx
pacrBopoB He3neKTpoJIlIToB. Kprocxonur{ecKaq a o6yruocKorrr4qecKa.rr KoHCTaHTbT r4

ax cBr3b c TeIIJIoBIIM o$Sexrona v reMneparypofi KWfieHUfl vt nJraBJreHufl

pacTBopr4TeJrfl.

KouuraruBHbre csoficrsa pacrBopoB 3neKTponr4ToB.
xoeSSraq14eHr.

Z:orouu qecxufi

Kpuouerpuuecxvtit, e6ywtoMerpr4r{ecxHfi v ocMoMerpu.{ecxufr MeroIbI
onpeAeneHr4fl MoJrfl pHbrx Macc, r43oroHr4r{ecKoro xosQS aq ueHTa.

PacreopuMocrb ra3oB B xlrAKocrrx. Teprrao4raHaMuKa pacrBopeHr4fl. 3axon
feupu. YpanHeune Ce.{eHosa.

Teoprar pacrBopoB cr4irbHbrx oner(rpoJrr4ToB flelax r Xrcxxers. floHqrue o6
aonuofr aruocQepe. AxrzsHocru HoHoB 14 ee cB-rr3b c KoHqeHTpat\uefi.
KoeSSaqI4eHr aKTr4BHocrH. I,tloHua.s cwra pacrBopa. Ilpe4enrnsrfi 3aKoH ile6as,-
Xroxre.ns.

Vlotusawrf, BoAbr. I4ouuoe [por43BeAeHrre BoAbr. Bolopolsrrfr noxa3areJrb.
Eyrlepnue cr4creM* vr pacrBopbr. Cocrae, MexaHr,r3M peir.crew. u pacue:r pH

aueTaTHofo,
pacrBopoB.

Soc(raruoro, aMMuaqHoro v raApoKap6oHarnoro 6yr[epuux
Ey$epHar enxocrs 14 Saxroptr, or Koropbrx 3aBr4ct{T ee Beruqr4Ha.

3Ha.{euze 6y$epurrx cr{creM Arq xr4Mr4u, 6noloruu u $apMaruu.
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1.4. KuueruKa xnMr.rqecxr,rx pearcuuit u KaraJrrr3
llpe4uer xI4MI4LIecKofi ruservrtr t4 ed :Haqesb.e [ilr $aprraqzlr. OcHosHrre

troHflTlrfl: [pocrble a cJlox(Hbre, roMoreHHbre r4 rereporeHHr,re peaKr-tr4u. Cxopocrr
xl4MuqecKl4x peaxllurt u MeroAbr ee onpe4eJreHr.rr. 3as[craNaocrb cxopocrr4 peaKrlur4
or pa3nl4qHblx Qaxropon. 3axoH 4eficrayrcrr{r4x Macc. IIopx4oK rr MoneKynrpHocrb
peaKII[]I. KzHera.-IecK[e ypaBHeHr4f, peaxqufi HyneBoro, [epBoro kr BToporo
rIoprAKoB. llepao4 ronyrpeBpalrleHnr. MeroArr oilpeAerreHnfl nop.,rAKa peaKUHt4.

3aeucl4Naocrr cKopocrz peaKrrr4r4 or reMneparypbr. llpanuno Banr-foQQa.
Teuneparypurrfi rosS$zqaeHT cKopocrr4 peaKrlr4r4. YcropeHuue MeroAbr
onpeAeneHu, cpoKoB roAHocr[r neKapcrBeHHErx [penaparoB. Vpaeueuue
Appenrayca. OcuoBbI Teoplzr{ aKrr4BHbrx coylapeuuh. 3Heprux aKTr,rBauuu. Csszl
MexAy cKopocrlro peaKIII4H 14 gHeprweit axruBarlr4rr. Crepuuecr<nfi Saxrop. Mero4sr
oflpeAeneHxfl 3Heprar4 aKTHBauHr,r. floHqrlte o reopr4rr nepexoAHoro cocro{Hr4fl
(axrznupoBaHHoro KoMr,rleKca). Cpaenu'remurrfi a*anvs ypaBHeHr4x Appeiruyca v
ypaBHeHu-{ Teopklt{ nepexoAHoro KoMrrJreKca. flousrue o MeroAax v3yqorafl Lt

MOAenr{poBaHr4s, nepexoAHofo KoMrrJreKca.

Clo>xnrte peaKIIaa: o6pa'rultrte, [apannenbHbre, flocreAoBareJrbHbre,
conp.sxeHHbIe. flpenparqeHk1r, neKapcrBeHHoro BeulecrBa B opraHr43Me KaK

coBoKynHocTb tlocJleAoBaTenbHbrx ilpolleccoB, KoHcTaHTa BCacbrBaHVfl I4 KOHCTaHTa

3JIaMI4HauI4t4. I-{enuue peaKrlr4r4. CraAuu qenHoft peaKrlr4r4. Hepa:nerBneHHbre u
pa3BerBneHHble IlenHbre peaKr{rlv. @oroxurvrur{ecKr4e peaKrlr4r4. 3axon
S oroxurr,raq e cxofi 3KBv BaJreHTHocrH 3fi H urrefi na.

Oco6enuocru rereporeHHblx peaxqufi. Cxopocrr rereporeHHbrx pearquil.
KtlHeru.lecKa.fl Lt az$$ysuoHHaq o6tacrw rereporeHHbrx rpoqeccoB. @arropsr,
olpeAenqloulr4e cKopocrb rereporeHurrx peaxquft .

Kararus. floloNure.nrurrfi lr orpr4uarerrutrfi, roMofeHHrfit u rereporeuuuft
KararII43. MexauusM Aeffcrsvfl, Kararrr43aropa [ppr roMoreHHoM KaraJru3e. Sneprax
aKTHBauIzz Kararwrflr{ecKl4x peaxqvrfi. Kucnotro-ocHoBHbtit xatattu3 B pacrBopax.
Meral,roxounlexcuuft KaraJrH3. @epuenrarueHrrfi KaraJrr43 Lt oco6esuocru
@eplrenroB, KaK Kararl43aropoB. TopnoNeHae xr4Mr4r{ecKr4x peaxqufi . I4sru6utopbr.
K[ueru.{eucufi cnocoS orpeAeneHufl aKTr4BHocrH $epueura a o6pasqe.

1.5. 3nexrpoxr.rMuq
flousrue o6 s:rexrpa.{ecxofi rpoBoAuMocrr4. Ilpono4HrrK}r nepBoro rr Broporo

poAa. V4elrnaa u Monf,pHaq gneKTpr4r{ecKr4e rrpoBoAt4Mocrrr pacrBopoB
3neKTponr4ToB, saxropu, Bnr4qroulr4e Ha r4x Berr4r{r4Hy. Morqplas,
sneKTporpoBoAHocrb rtp14 6ecxoHe.ruoN{ pa3BeAeHr4r4. Cxopocrr ABHxeHH, v
noABl4xHocrb t4oHoe. 3axoH Ko,rrpayrua (:axou He3aBucr4Moro ABHxeHr4r uonoa).
3nexrpoupoBoAHocrb HeBoAHbrx pacrBopoB.

KougyxroMerpI4r, KoHAyKToMerpHr{ecKoe onpeAeneHue crerreHu lt KoHcraHTbr
I{oHl43allr4tz cra6oro 3neKTpott4Ta, xoedrSaq[eHTa gneKTpolpoBoAHocrr4 cr4lEHoro
3JreKTpOrruTa, pacTBoprrMocTt4 [Jroxo pacTBopHMbrx 3neKTponr4ToB.
Kou4yrcroMerpr4r{ecKoe rr.rrpoBaHHe.

3nexrpo4urte [oreHr]r4anbr. MexaHraeNa Bo3HHKHoBeHI4t Arofiuoro
gneKTpl4r{ecKoro cJIo, Ha rpaHr4rle ((MeraJrJr-pacrBop). YpanueHue Hepucra.
Crau4apruue 3neKTpoAHbre noreHrluaJrbr. Klaccz$uKar-lr4.rr 3neKTpoIoB.
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Cran4aprulrfi no4opo4urrfi 3neKrpoA. XnopcepeSprHrrfi 3neKrpoA KaK

npeAcraB14TeJIb 3neKTporoB Broporo pola. OxuclureJrbHo-BoccraHoBr4TeJrbHbre
SneKTpoIbI I,t MexaHI43M Bo3Hr4KHoBeHLrfl rroreHrluaJta Ha nax. YpaBHeHHe HepHcra-
Ilerepca. Cran4aprnrtfr v Qopvanruufi oKacJrr4reJrbHo-BoccraHoBr4Terrusrfi
NOTCHIII,IAJI 6HOIOTU.{CCKI4X OKHCJiHTeJIbHo-BoccTaHoBI4TeJIbHbIx CIIOTeM.

I4ouoceleKTHBHbIe snel(TpoAu. CrexrqHHrrfi sneKTpo.{. Vcrpoficreo pH-uerpa.
f amsaH[qecKue 3neMeHTbr : xrrMr4qecKae u KoHrleHTpar]r{oHHrre. Pac.{er 3[C

f a[bBaHl4qecKux 3neMeHToB.

floreuqnoMerpuf,, tloreHl{I4ouerpravecxvtfi MeroA H3MepeHr.rfl pH.
IloreuuuoMerpHrlecKoe rI4TpoBaHr4e. Ilpuueueuue MeroAa rroreHrl14oMerpr,r14 B

luolorww! MeAhrrr4ue rz Sapua:q:avr.
1.6. (DusuKo-xr{Mr.rqecKr{e ocHoBr,r rroBepxHocrrrbrx rrnreuufi
floeepxnocrHble ,BJTeHa.lt w vx 3Har{eHr4e B $aprtaaquu. flonepxuocrHa{

3Heprl4fl lu66ca h [oBepxHocrHoe Harf,r(eHr4e. MeroArr olpeleneHr4t
rloBepxHocrHoro HartxeHl4f,. 3anucuruocru noBepxHocrHoro HarqxeHr4.rr or
pa3nHr{HbIx Saxropon. flonepxHocrHa-s aKTr4BHocrb. lloaepxnocrHo-aKTprBHbre
(IIAB ), noBepxHocrHo-HHaKTI4BHBIe (III4B ) lr noBepxHocrHo-HeaKTr4BHbre BeruecrBa
(IIHB). llpanulo flroxno-Tpay6e. I4:orepura noBepxHocrHoro Harflx(eHr4q.
Vpanueuue LLlaruxoBCKoro.

IloHgrve o cMaquBaHwu. Kpaenofr yron cMaqr4BaHvrfl. Ypanuenrae lOnra.
3urarrnufl cMaLrr,rBaHafl, rz xo:S$arlveHr na4poSHnbHocru. :

A4cop6qur Ha IIoABI4xHblx rpaHr4qax pa3Aena 0a. (<NH4xocrb-ra3);
((xl4AKocrb-xnAKocrb)). Ypanueurae r{3orepMbr a4cop6qraw fw66ca. Opneuraq;afl
MoneKyn GIAB) B noBepxHocrHoM cnoe. Onpe4eneHae [noqaAr4, 3aHr,rMaerraofi
MoneKynofi llAB B HacbIlIIeHHoM a4cop6qzoHHoM cJroe, 14 MaxcuMalruofi Anr.rHbr
MoneKynbr flAB.

Aacop6qvfl Ha rBepAbrx agcop6erirax. llsN{epeHue a4copSilu:a Ha rpaHr,rqax
pa3Aena (TBepAoe reJlo-ra3)) 14 (TBepAoe reno-xulKocrb>. @axropbr, Brr4qrorulre Ha

agcop6qraro ra3oB w pacrBopeHHblx Berr{ecrB. OcuoeHrre [oJrox eHLrfl Teopr4r4
MoHoMoJlexynapHofr agcop1quw w ypaBHeHHe r43orepMbr a4cop6qna Jlenrtrropa.
Vpanuenue u3orepMbl a4cop6qau (DpeftH4naxa. Onpe4elenrae rocrof,HHbrx B

ypaBHeHI,Iqx ,rleHrrr,topa v @pefiu4.nuxa ro 3Kc[epr.rMeHTaJ]bHbrM AaHHbrM.
floluuo,reKynflpHa, a4cop6r1ax. OcHosrr ulruyuoSepMeHTHoro aHarrLt3a.
Kanul,rrpHa;r KoHAeHc aqr4r, a6cop6qu{, xeMoco p6rywx.

A4cop6qllf, 3JreKrponl4roB u3 pacrBopoB. 3xnzsareHTHa, u uz1wpareJrbHafl
a4cop6qnfl uoHoB. flpannno flauera-@ aflHca.I4onoo6neHHas a4cop6qn s. Llo:aur:,;. u
r4x KJraccv$rzxaqlr-a. O6uennaq dNarocrr. llpuueHeHne HoHr4ToB B

floHqrHe o Sra:zxo-xr,rMr.rqecxr4x ocHoBax pa3nur{Hbrx
Sapuaqzu.

xpoMarorpaSra.recxoro aHaJru3a: B6rcoKoeScpexrraBHafl xHAKocrHaf,
ra3oBa.[ xpoMarorpaSut, uosoo6neHHaf, xpoMarorpa$un,

fpyrr MeroAoB
xpoMarorpa$un,
3KCKIIIO3IZOHHAf,

xpoMarorpafux, a$ $u uuaf, xpoMarorpa$ua. floHqrae o Macc-creKrpoMerpur4.
2. Kol.nouArraq xuMr.rfl
2.1. fr.tcuepcusre clrcreMbI. K,raccuQurcaqlrn Ar.rcflepcHbrx clrcreM.

flo.ny.reulte, oqncrKa, csofrcrea, ycrofrurrBocrb w KoafyJlflurlf KoJI.,'IoItAHbIx
pacTBopoB



rfapuaqran.
Crpyxrypa Ar4crepcHbrx ct4creM. fncnepuraa Saza, nl4crepcHa, cpena.

Creneur Ar4crepcrlocrll.
Klaccra$HKar-llrr{ Ar4crrepcHbrx c[creM no arperarHoMy cocrof,Hl4lo

4racnepcuofi Sa:rr v Ar4cnepcvossoft cpeAbr, no xapaKTepy B3aI4MoAeficrr.vrfl,

Ar4crepcHofi $asu c Ancrepcuousofi cpe4oft, no noABI4xHocrI4 Al4c[epcHofi Sa:rr.
MeroAu [onyr{eHu, Lr oqrrcrKr{ KoJrIroHAHbrx pacrBopoB ($nnrrpaqraa,

Avrarrkr3, 3n e KTp oA kranv3, yn rrp a S Hl rrp aq Ha ) .

llprapo4a 3neKTprzr{ecKr4x sytoawit B Ar4c[epcHblx cucreMax. MexanzsN,{

Bo3HHKHoBeHVfl 3neKTpr4LrecKoro 3apflAa KonnouAHblx qacraq. CrpoeHl4e ABofiHoro
3neKTprrqecKoro cJior. Muqella, crpoeHl4e Mullennbl 3oJlfl. 3apa4,
gneKTporepMoAr4Halanqecxuil 14 DneKTpoKuueruqecxufi fioreHIII4an xollou4Hoft
r{acrl4llbr. Bltugp^ue 3rreKTponuroB Ha SneKTpoKI,IHerI4.recxHfi rIoreHIII4a.rr. -flsreHl4e
rrepe3aprAKL.r Konnor{AHblx r{acrl4 q.

3nexrpoxr4HerlrqecKI4e rBJIeHus. 3nexrpoQope3.
cKopocrr4 enexrpo$ope3a KonJIopIAHbIx r{acrI4II w

SneKTpoKHHeTr,rqecK14M noTeHIIHaJIOM KOnnOI4AHbIX

f eruurorsrla-Cuonyxoaucoro). 3nempoSoperuqecKa, noABr4xHocTb.

B t|aprtraqzra.flpaxruuecKoe rpr4MeHeH14e enexrpoSope3a v oneKTpoocMoca

IloresquaJr ceAlrMeHTarlrltl rl rloreHlrzan [poreKaHur.
Epoyuoecxoe ABI4xeHI4e, 4u$dly:rar, ocMoruLlecKoe AaBneHI4e.

CeAztreHTarfztfl,. CeAuveurarlr4oHHafl ycrofivunocrr u ceAI,IMeHraIIHoHHoe

paBHoBecue. I-{eu'rpra$yrvpoBaHr.re KaK MeroA HccneAoBaHH, KonnoI4AHbIx c}IcreM.

CeAranenTauuoHHbrfi aHarus.
Pacceusauhe v trorJrorqeHr4e cBera. Vpaeueuue Pereq. He(renorr,rerpwfl,.

YlrrpavuKpocKorrr4rr vr 3neKTpoHHafl Mr4KpocKon]4fl KonnoI4AHbIx cucrelt.
Onpe4enenrae Sopnabr, pa3MepoB H Maccbl KoJIJIor4AHbIx qacrI4II.

KuHeru.{ecKa.lt r4 arperarkrBHafl ycrofivrnocrb KoJrJro]rAHbIx c]ICTeM. @axroprt
ycrofiuueocrr4. Koarynrqwfl, Lt $axropsr, ed srrgrrsarculr4e. MeArennan u 6tt*pa,x
Koarynrlluq. Ilopor Koarynrrlr4r4 Lt ero orpeAeneHl,Ie. flpaar,uo lllyntqe-fapan.
r{epe4oaanr.re 3oH Koarynflrlr4H. Koary:rxqur soreft cMecf,MI4 3neKTpon}IToB.

AAAurprsHocrb, aHTaroHlr3M v cr4Heprn3M r{oHoB rrpn KoarynrIII4I4 cMectMI4
gneKTponr4ToB. KonnoraAHafl 3aulaTa.

Teopuu Koarylrxrlr4r4. Alcop6qvo;:^Hafl reopr4, (Dpefin4rraxa. Teopur

lep wuua- Jlan4ay- O epner- O nep6 exa.

2.2. Pazsbre KJraccr,r ArrcflepcHblx cllcreM
Aeposonu: MeroAbr nonyqeHzfl, MoJlexyn.[pHo-Kr4Herur{ecKue, onrl4r{ecKue I4

oneKTpoKr4HerulrecKfie csoficrsa. Arperuil4B:nafl. ycrofiuneocrl asposolefi u

Sarropu, ee onpeAensroq[e. Pa:pyrueH]Ie aopo3onefi. flpranreHeHne aeposolefi n

$apnaaqrara. @oro$ope3 n reprraoSopes.

Iloporuxu Hx cpoficrsa. Cre>xHeaeMocrb, fpaHyn14poBaHHe

t2

I4croput pa3BHTHq KonnolrArrofi xuuau. 3Ha.{eHI{e KoJIJIouAnofi xvur4v [nfl

3rexrpoocMoc. Csqsr
3neKTpoocMoca c

qacrr4rl (ypanHenrae

pacnbrnreMocrb rropolxKon. llpnnaeHeHl4e ropoluKoa n $aplraqarz.
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cycnen:ur4: MeToAbr nonyqeHr4q, MoJIeKynqpHo-KI4HeTUqecKI4e, onTl4qecKue 14

3neKrpoKr4Herhqecxue cnoircrBa. YcrofiqraBocrb cyclleH3l4fi ra onpeAe:rqrcuue ee

Saxropg. @noryl fll\r4fl . CeAuneurarlr4oHHbtfi ariarus cyc[eH3l4fi . flensr. Ilacrrt.
- 

3rray rbcvkt. Tauu ol,lynrcrafi. MeroAu [oryr{eHraa. 3vrynbraropbl I'I MexaHI43M

t4x Aefrcrnnr. o6pauleHr4e oas suylrcufi. Ycrofrr{I4Bocrb euynncl'tfi 14 ee

HapyueHUe. @axrtprr ycrofiuueocrr4 err,ryrucrafi. KoaneclreHLII4fl. Ceofic:rea

KOHrleHrp14poBaHHbrx v BbrcoKoKoHrIeHrpI{poBaHHbIX Or,tylrcuft. flpraueHeHI4e

cycneH3l4fi ra evylr cui't s Sapuaquu.
MaqennspHble KOJIJIOU.qHbIe CIICTeMbI, O6paSOnaHHbIe IIOBepxHOCTHO-

aKTHBHbtMut BeuIeCrBaM[ (MIIAB): pacTBopbl MbIJIa, AerepreHroB, rpaczrelefi'

Muqel.noo6pasouauue B pacrBopax IIAB. Kpnrnuecraa KoHIIeHrpal4zfl'

Mr4rleJrnoo }pazonaruut vr ee onpeAeneHue. Conro6unv3a;1;7^fl' v ee 3Har{eHI4e B

sapuaqrn. Muqe,'rnflpHbre Konno[AHbre eHcreMbr B sapruraqrau.

2.3. BsrcoKoMoJreKyJrf pHbre coeAuHeHIIfl, Lt IrX pacTBopbI

Mero4u roryqeHHf BbrcoKoMoneKynrpHblx coeAuueuufi (BMC).

KnaccusuQar\ufl BMC. fu6rocrr qerH ronllMepon. BuyrpeHHee BpauIeHI4e 3BeHbeB

B MaKpoMoneKynax BMC. KpucrauurlecKoe w anaopdlHoe cocroqHue BMC'

TeprvrO4nHaMZKa Son4niira 6elxon I4 HyKnelIHoBbIx KHCJIOT.

I{aSyxaHpre 14 pacrBopeHue BMC. MexaHusu naSyxauux. Tepuo4t'tHaMl4Ka

rua6yxanut 14 pacTBopeHHfl BMC. Br[qHIae pa3nI4r{HbIX saXrOpOn Ha CreIIeHb

Ha6yxanux. JlnorporHble pqAbl lloHoB.

Bqsxoc6 pu.r"opon BMC. OrxloseHne csoficrB pacrBopoB BMC or 3aKoHoB

Hgorosa u Ilyasefiru. Ilprzuuuu aHoMaJInHoft Bf,3rocru pacrBopoB noJrhMepoB'

ornocHreJrbHafl, yAenbHafl, rrpI4BeAeHHa{ v xapaKTepHCTI4r{eCKafl Bfl3KOCTb.

ypanueuue luray.uuHrepa 14 ero uo4ra$ux ar\z4fl. Onpe4eneHl4e cpeAuefi Morqpnofr

Maccbl rlon['IMepa BucKo3zMerpl4qecKllM MeTOAOM.

IloluuepHue He3neKTpoJruTbr 14 rroJin3JreKTponI4TbI. flonnavr$oJIlITbI.

IrlsoerexrprrqecKaf, ToqKa uonuarur$oJIt4ToB I4 MeroAbt ee onpe4ereH[q'

OcuoraqecKr4e ceoficrsa pacrBopoB BMC. OcuoruqecKoe AaBneHI4e

pacrBopoB noluMepHbrx He3neKTporII4ToB. OrxloHeulre or 3aKoHa Banr-fo0Sa'

YpanneHue fannepa. Onpe4eleHrze uolrpuofi Maccbl IIonHMepHbIx

HegneKrpoJII4ToB. fIoIp1s;teKTponI4Tbl. OCuOruqecKoe AaBneHHe pacTBopOB

rroJrtl3neKTpon uroB. Meu6paHHoe paBHoBecue,{ouuaua'
qlaxropg ycrofiuueocrr4 pacrBopoB BMC. BrtcarueaHl4e, roporl4

BbrcaJruBa;1ux. 3anvtcr4Mocrb noporoB BbrcaJI[BaHI4s rloJlt4aruSonnroB or pH cpe4rt.

Koaqepsalpq. MurpoxoaqepBarlur. MurpoxancynI4poBaHI{e. 3acryAHeBaHI{e.

Blnssue pa3nur{Hbrx SaxropoB Ha cKopocrb 3acryAHeBal:afl. Tur<corponux cryAuefi

u relefi, Cranepe:rac cry.qHefi. Audl$y3r4fl. r repl4oAr'IqecKue peaKIII4H B cryAHf,x 14

reJrrx. flogqrpre o6 enexrpoSope:e Serxos B IIoJII4aKpvnaMV[HoM reJle.
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I{H(D OPMATIUOH HO-ME TOAUr{E CKAfl TIACTb

Irarrpa.rypa
OcuosHaq:
1. Eel.aen, A. ll. @uguqecra-{ v Konror4AHaq xvMns. : yve5uur I

A. II. Eemen, B.W. Kyuyx ; noA peA.A. fI. EenseBa. - 2-euzg., nepepa6. H lor. -
Mocxsa : fSOTAP-Me4na,2018. -752 c.

2. O6qaq xvtuurfl : yve6noe uoco6ne / C. B. Txaven, B. B. Xpycranen. -
Mascx : Buusfiuraq rrKora,2020. - 495 c.

fononuureJrbHafl:
3. Eapxoncxwir,, E. B., XpycraJreB, B. 8., Txauen, C. B., Eon6ac, O. lI.,

Eyfiuuqrcaq E. IO. XnnaraqecKa.s repMoAHHaMaKa u K:aHerLtr{a An, rrpoBr43opoB. -
Mnncx : E|MV, 201 8 r. - 27 4 c.

4. Eolrpouercx, B.B. O6uraq xvMvtfl I B. B. EonrpovreroK. - fpo4uo :

fpfMV, 2020. - 576 c.

5. fopulcon, B.VL Ocuosu Susuuecxort xwv^uu: y.re6uux I 8,14. fopurxon,
VI. A. Kyaueqoe. - 7-e rll:,A.* Mocrcsa : Ia6oparopvr,zw.aauit,202l. - 410 c.

llnpnqrrrb r4cfioJrb3yEMhrx crEACTB AllArHocrr4xrr
fix guarHo crr4 Kr4 KoMtr ereH qufi zcn on b3yrorc, cn eAyroqrae S opuu :

1. Vcrsas Sopr',ta:
co6ece4oBatzfl;

2. flucrueuuax $opnaa:
TCCTbI;

KoHTponbHnre pa6orlr;
rrr4csMeHHbre orqerbr rro na6oparopHbrM pa6orau;
KOnnoKBr,lyM;

3. Ycrno-ltrcbMeHHa{ $oplaa:
3aqeTbI;

3K3AMEHbI;

orleHr{BaHue Ha ocHoBe Aerosofi r,rrpbr;

4. TexHu.{ecrcar $opnaa:
3JreKTpOHHbre TeCTbr;

Br.r3yanbHue na6oparopHbre pa6omr.

TIEPETIEHb IIPAKTUIIE CKI,IX HABbIKOB
1. Onpe4eneHlre refiJlorrl pacrBopeHrrr coJrpr, TerJrorbr Hefirpanu3arJvrvr.
2. OnpegeneHr4e KoHcraHTbr paBHoBecr4f, roMoreusofi peaKrlur4.
3, flocrpoeuve 

^varpaMMbr 
cocroflHrrfl AByxKoMrroHeHTHofi cucreuu.

4. flpuroroeJreHr,re 6y$epmrx pacrBopoB c 3aAaHHbrM 3HaqeHHeM pH.
5. Onpe4ereuae 6ySepuofi €uxocru npr4roroBrreHHoro 6y$epuoro pacrBopa

no KllcnoTe H no ocHoBaHato.

6. Kou4yxroMerpaqecKoe rLITpoBaHi{e culruofr u cr,aSoit Kr4cJror u Hx
CMECZ.
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7 . Irlsrr,repeurae pH pacrBopa noreHllaoMerpl4qecl(I4M MeroAoM.

8. iloreuunoMerprqecKoe rr4rpoBaHr4e cumuoft w cnaloilt KI4cJIor.

9. Pac.{er noreIrIHaJIa oK}rcJrr4TeJlbHo-BoccraHoBr4TeJrbHoro 3neKTpoAa.

10. OnpeaeJreHr4e KoHcraHrbr cKopocrr peaKqun.
1 1. llonyueHue H orrpeAe,reHr4e noporoB Koaryn.flrluu sotew.
1 2. IlpraroroBJreHae suylrcafi r4 o[peAeJreHr,re :ax'rvrra.

tIEpErrEHb ucfloJrb3yEMoro oE opyAoBAHrrfl

1. Ila6oparopHa, nocyAa,
2. Xt4Mu.{ecKr4e peaKTHBbr,

3. IlepcoHarrHsrfi KoMrbrorep
4. Karopzuerp,
5. lloreHquoMerp,
6. pH-nerp,
7. Kou4yxroMerp,
8. Mo4ynr (TepMr.rqe cxuitt aHaJrr43)),

9. felarenrHbre BopoHKr{,
10. TepuoMerp,
1 1. IJeurpw$yra,
12. KononKr4 An, a$$r,rnHofi xpouarorpadrua,
13. Cuexrpo$oroverp,
14. (Dorolrerp,

15. CnexrpoQryopaMerp,
16. MzxpocKorr,
1 7. Kartaep a Ailfl Beprr4KaJ'rbHoro enexrpo$ope3a

3 ceuecmP 
fIEPEtIEHb JIEKIIUfr

I . 3axouu repMoAr4HaMr4Kr4

2. Y\euue o $a:onbrx paBHoBecr4qx
3 . Csofi crsa pa:6anreHHbrx pacrBopoB Heg,'reKTponr4ToB r4 grreKTpo,rlrroB

4 ce.uecmp
1. 3rexrpoxllMufl,
2 . @ usvxo -xr.IM ar{ ecKr4 e o c Ho Bbr n oBepxH o crH brx xsretuir,
3. Konnou[Haflxvtuttr
4. PasFrsre KJraccbr Aprc[epcHbrx cr4creM

5. @Hsa.iecxafl xvtwvrfl,6uonolurraepoB Lt ux pacrBopoB

fIE PETIEHb TAE OPAT O PHbIX 3AH.'ITI,Ifr
3 ceuecmp
1. OcHoeHrte roH.rrrr4f, kt 3aKoHbr repMoAr4HaMHKr4: uepnrrft 3aKoH

TepMoAI4HaMr4Kr4. JI.p.: <Onpe4ereHlre KoHCTaHTbT repMocrara-KanopuMerpa)
2. OcuosHrie rloH.f,Trr.fl yt 3aKoHbr repMoAr.rHaMytKyr: 3aKoH fecca. I.p.:

<Oupe4e:ieHr4e rerJrorbr peaKrlr4pr Hefirpara3arJtrkt cr4nbHofi Kr4cJrorbr cHJrbHbrM

OCHOBAHIIEM))
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3. OcnosHste IIoHITLIfl, Lr 3aKoHbI TepMo.qHHaMuKI4: 3aKoH Krapxro$a. I.p.:
<<Pac.{er re [JIorbI Ar4c coul4 a \vtu c lra6oro 3JIeI(TponHTa))

4. OcHosHrre rroHlrrlu v. 3aKoHbI TepMoAI4HaMVKV: aropofi 3aKoH

TepMo.(HHaMr,rKrr. JI.p.: <Oupe4eneHr4e reIIJIorbl pacrBopeHl4f, 6egeoAuofi coJII4

cyrrQara MeApI))

5. OcHosHrre rroHrrus v 3aKoHbr repMoAI4HaMV KI4: TperI4I4 3aKoH

TepMoAr4HaMr4Kr4, a6colrorHaf, 3HTpo[ur. JI.p.: <Pac.{er reIIJIorbI rl4Aparaul4l4)

6. Tepuo4raHaMr4Ka xuMuqecKoro paBHoBecl4q. II.p., <Pacqdr 3HTaIIrIIIaI,I 14

sHrporrr4r,r ro nnory eanr-I-o$$a>
7. Tepvro4uHaMuKa tpa:onrrx panuorecnft: oAHoKoMIroHeHTHbIe cI'IcreMEL

JI.p.: <Onpe4eneHr4e reMneparypbr rrnaBreHa.s gH$euHnaMI4Ha u na$ranllHa))
8. Tepuo4nHaMr,rKa Sasonslx panuooecufi: AHarpaMMbI lIJIaBneHI4f,

AByxKoMroHeHrHbrx cr4creM. JI.p.: <IlocrpoeHl4e AHarpaMMbI nJraBKocrw 6wuap:aoir

cr4creMbl 4Ia $ enr,rnauzn- HatpTaJII4H -'Iacrb 1 )
9. Tepruo4zHaMnKa $a:onrrx panuonecafi: AI4arpaMMbI KI{rIeHu.rI

.{ByxKoMrroHeHTHbrx c}rcreM. II.p.: <flocrpoeHLre AvrafpaMMBI rIJIaBKocru luruapuoir

cr,rcreMbl 4rz $e nur aura n -n a$raJII4H - \acrb 2>>

10. TeprraoAtrHaMr4Ka Sa^:onrrx panuorecufi: rpdxttouuoHeHTHble c[creMbl.

JI.p.: <Onpe4e:reHue xoo$QinqueHra pacrpeAeJleHl{.f, yxcycnoft KI4cJIorbI MexAy

opraHr4r{ecKl4M pacrBopI4TeJIeM H soAofi)
1 1. OcHosbI repMoAI4HaMI{Ku Sa:onrx npeBpalqeruufi'

12. Kwseu.rKa xuMaqecKl.tx pear<qufi u KaraJrv3: nopqAoK peaKIIVvr, ilepwo[
nonynpeBpauleHl4r. JLp. <Onpe4eneHl4e rlopqAKa peaKuHI4)

13. Kurieuaxa x[Mr4qecKux peaxrlrafi u KaraJII43: Teopl4f, aKTI,IBHIIx

coy4apeHufi. II.p. <I4:yuenue Kr4HerLrKr4 peaKIII,lH oMbIJIeHI4{ yKcycHo3rI,IJIoBoro

e$upa ulenor{blo)
14. KraHeruxa xr4M[rrecKrrx peaxqzfi v Kara-nl43: Teopl4s rlepexoAHoro

KoM[JreKca. JI.p. <Onpe4eneHr{e KoHcraHTbI cKopocrl4, 3Hepruu aKTuBaL\uLL

SHTaJrb[r4r4 Lt 3HTpo rrun o6p a3o BaHI4.fl IIepexoAH oro KoMIIJI eKc a>)

15. Kuueruxa xr4Mr{r{ecK}rx peaxqraft u KaraJII43: ocHoBbI Kararrkrca. I.p.
<Irl:yuenn e Brrr4flHvrfl KaraJrlr3aropa Ha cKopocrb xl4Ml4rrecxofi peaKIII4I4)

16. Cnoilcrsa pas6ae:reHHbrx pacrBopoB He3neKTpoJII4ToB vt 3neKTponI4ToB:

pacrBoprMocrb, 3aKoHbr Paynr. JI.p.: <Bru-sHHe reMleparypbl Ha pacrBopuMocrb

coJII4))

17. Ceoftcrea pas6aueHHbtx pacrBopoB HeoneKrpoJlr{roB Lr 3neKTponI4ToB:

ocMorr4qecKoe AaBneHrre. JI.p.: <Kprzocxorll4qecKoe olpeAeneHl4e Mor-flpnofi Maccbl

caxapo3bl)
18. Csoficrna pas6aBJreHHbrx pacrBopoB He3neKrpoJII4roB kr 3neKTponI'IToB:

6yQepuue clrcreMbr. JI.p.: <llpuroroBJleHue 6ySepuux pacrBopoB c 3apaHee

3a.(aHHbIM 3HaqeHueM pH cpeAbl H I4ccneAoBaHI4e Hx csoficrB)
19. OcHosbI TepMoAI4HaMI4KlI H KttHeTlIK[1 BOAHbI1 pacTBopoB

4 cenecmp
1. 3nexrpoxvwLtfl,'. KoHAyKToMerpHs. JI.p.: <Kon4yxroMeTpur{ecKoe

ollp eAene Hr4e crerr eHr4 14 KoHcTaHTbI AI4 c coIIHaWrut c lla6o ro 3JIeKTponI{Ta)
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2. 3nexrpoxkrutrfl KoHlyKToMerpr4r{ecKoe rI,ITpoBaHI,Ie. JI.p.:
<Kon4yrroMerpur{ecKoe onpeAeneHue KoHrleHTpaurlu r4oHoB rrr4HKa B pacrBope)

3. 3nexrpoxvuLtfl [oreHr-luoMerpr4r. JI.p., <floresr{aoMerpr4qecKoe
o[peAeneuu e xooS$rquenra aKTr4BHocu4 oJreKTponuroB)

4. @[suxo-xr4Mr,rLrecKue ocHoBbr noBepxHocrHbrx xsreHnil. agcop6qax Ha

no.{nuNuofr $a:e. II.p.: <<CrararuoMerpr4qecKoe onpeAeneHue 3aBr4cprMocrrl

noBepxHocrHoro HarflxeHa, pacrBopoB or AnHHbr yrneBoAopo4Hoft uenr4 [IAB)
5. @Hszxo-xr4Mr4qecKr4e ocHoBbr noBepxHocrHbrx .f,sreHr4ft: a.qcop6qzq Ha

HenoABr{xnofi Sa:e. ,ILp.: <tr4:yueHrae a4cop6rlr4r4 Beu{ecrBa kr3 pacrBopa Ha rBepAoM
a4cop6eHre>

6. @[suxo-xr4Mur{ecKue ocHoBbr rroBepxHocrHbrx r^srelauir; xpoMarorp a$wt.
II.p. <<Pas.qeneHlle rururAoB cbrBoporKr,r KpoBrz MeroAoM ToHKocJroitttoirt
xpoMarorpa$n n>

7 . OcHoBu 3neKTpoxr,tMr4r{ecKi{x i.r noBepxHocrHbrx ssreHuir,
8. [racuepcubre c[creMbr: rraccaQzKarlu, Ar4c[epcHbrx cr4creM, crpoeHr4e

KoJIJror4AHbrx qacrr4rl II.p.: <lloryueHn e KoJrnor4AHbrx pacrBopoB MeroAoM
KOHAeHCarJlrr4>>

9. fwcnepcnrre cr4creMbr: MoneKynrpHo-Kr4HeruqecKlre csoficrna
KoJIJIolIAHbrx pacrBopoB. JLp.: <Iloryueuae KonnoprAHbrx pacrBopoB MeroAoM
nenTr.r3arlr4I4)

10. fucnepcHble cl4creMbr: onrarrecKue csoficrsa KonJror4AHbrx pacrBopoB.
Lp. : <llonyueuLre cneKTpoB rrponycKaHr4, KonnolrAHbrx pacrBopoB)

11. f,racnepcHbre cr4creMbr: 3neKTpoxaHerurriecKr4e flBrreHnfl, B Konnor4AHbrx
pacrBopax. II.p.: <Onpe4eneHr4e nopora Koarynrrlr4u 3oJrr 3neKrponvraur
KOnOplrMeTpaqec Kr4M MeToAoM))

12. fucnepcHbre crzcreMbr: ycrofiuunocrr kr Koarynflult, Konnor,rAHbrx
pacrBopoe. JI.p.: <3auluruoe gefrcrBue )r(eJrar:ana Ha KoJrJrolrAHbre pacrBopbr)

13. PasHue Knaccbr Ar4crrepcHbrx cr{creM: a3po3onr4, rroporrlKn, cycrleH3ur4,
3Mynbcna. JI.p.: <llonyveHrre etrylrcufi H r43yqeHvre vx ceoficrB))

14. Pasusre KJraccbr ArrcnepcHbrx cucreM: KonnouAHbre pacrBopbr
rroBepxHocrHo-aKTI4BHbrx BeulecrB. JI.p.' <KoH4yxroMerpurrecKoe ortpeAeneHrae
Kpur[r{e c xofr xoH ueHTp arlurl MnrleJlJroo6paso n auz.a>

15. BucoKoMoneKynflpHbre coeAr4HeHr4r 14 vx pacrBopbr: crpoeHne u
xraccu$raKalIufl, Lr3o3JreKTpr4r{ecKa, Tor{Ka 6uouorruepoB. II.p.: <Oupe4eneHr4e

I43o3JleKTpuuecxofi TorrKr4 6elxa>
16. BucoKoMoneKynf,pHbre coeAr4HeHr4s vt vtx pacrBopbr: TepMoAkt HaMHKa

pacrBopos 6uouoruMepoB. JI.p.: <Onpe4ereHr4e 3aBucuMocru na6yxatr4fl xeJrarnHa
or KlzcJrorHocrr4 cpeAbr. OcaxAenve )KeJrarv*av3 pacrBopa MeroAoM Bbrcanr4BaHr4fl))

l T. BrrcoKoMoneKynrpHbre coeAHHeHH.f, v vtx pacrBopbr: ocMorur{ecKoe

AaBJIeHI4e v Bfl3xocrb B pacrBopax 6wouorrauepoB. II.p.: <Oupe4eneHr4e

Mone Kynfl p Ho ft Mac cbr rr oJur rJrro KlrH a Br4 cKo3rrMerpuqecKuM MeroAoM))
18. OcHoeu Su:Huecxofi xuMvrw A[crepcHbrx cucreM Lr pacrBopoB

6uouorul,repoB
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ITEPELIEHb JIEKTIUfr
(saouuan Qoprua roryqeHl,u odpasonaunn)

2 cemecrp
1. 3axosrtrepMoAHHaMLIKI4
2. Y.{eulre o $asonux paBHoBecl,If,x

3. Csoficrsa pas6aueHHbrx pacrBopoB He3JreKrponl4roB I,I 3neKrpoJII4roB

IIEPETIEHb JIAEOPATOPHbIX 3AHf TIIIU
(saouHan tpopma rroryqeHun o6pa:ooauun)

3 cenrecrp
1. OcuoeHrre roHf,TlL V 3aKoHbI xraNau.{ecxofi TepMoAIaHaMI'IKI,I.

Tepvro4raHaMrzKa xr4Mr4qecKoro paBHoBecu.rr. I.p.' <Onpe4e:reHl4e rerlJlorbl

pacrBopeu[q 6essoAuofi ooJrrz cyrrrpara MeA]r u re[Jlorbl ruAparalJvrkr>>

2. TepnaograHaMuKa Sasonrrx paBHoBecrafi. JI.p.: <Onpe4ereHl4e reMrleparypbl
[rraBJr eHr4a 4raSenuJIaMI4Ha n ua$ranuHa))

3. Kr.rueruxa xr{Mr4rrecKux peaxqrafi Lr KaraJrus. JI.p. <Oupe4eneHl4e noprAKa

peaKIIHI,I)

4. 3nexrpoxvrMLtr,. JI.p.: <lloreuquoMerpl4r{ecKoe orpeAeneHl4e

xoeS$uqr4eHTa aKTI{BHocrn 3neKTpoJII4ToB)

5. (DasuKo-xr4Mr.rqecKr4e ocHoBbI [oBepxHocrHblx .flereHlafi. ILp.:
<CralarvoMerpr4r{ecKoe o[peAeneHr4e 3aBr,rcI{Mocrl4 tloBepxHocrHoro

HarrxeHr4rr pacrBopoB or AJII4HbI yrneBo.{opo4nofi qerll4 IIAB)

4 cemecrp
1. fucnepcnbre cr4creurr. KraccraSnxaquf, AucnepcHbrx cacreM. llo.nyveuue,

or{rrcrr(a, csoficrea, ycroftuuBocrb pr KoarynflrJLrfl, KoJInoI4AHbIx pacrBopoB.

II.p. : <<Ilolyueune KoJrJrorrAHbrx pacrBopoB MeroAoM KoHAeHcaIII4I4))

2. PasHrre KJraccbl AI,IclepcHbIx crrcreM. JI.p.: <Kou4yxroMerpl4qecKoe

o np eA en e H H e Kp r4Tu.{ e c xo fi Ko H II e HTp aL\r4r4 M 14 II e n n o o 6p as o n au ua >

3. BrrcoxouoneKyJrflpHbre coeAnHetvtfl v vx pacrBopbl. JI.p.: <Oupe4eJIeHI4e

3aBr,rcr4Moww ualyxatvtfl, xeJraruHa or Kr4cJrorHocrl4 cpeAbr. OcaxAesue

)r(eJr aT[rHa u3 p acTBopa MeroAoM BbI c aJIvrBaHIdfl>>
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