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1. Ile,'ru ocBoeH[t rucuun,'Il|Hbl: OcBoeHue reoperrrqecKr-rx ocHoB coBpeMeEHbIx
xllMuqec(ux Il iDlBuKo-xuMr-r.rec&rx Mero,4oB alrarl'3a, aEa"'ItiTlqec(tx MgToaIt( u llpneMoB,
cTaTucTnqecKo[ o6pa6oT(Ir p*yrbTaToB !rrr,!Jr[3a, a TaKxe llpliMeqeuue 9r?rx MeroaoB aJIJI
,lrMJIIt3a KOIrKpqrHbIX IrpalTtrqecrutx o66e(ToB.

I43yqeEr-re Alcq[lrrrrrbr (AE!!]llnliqecl(alrr xriMr-rr a iDu3qKo-xuMnqecKEe Mero,46l
arriarJl[3ar o6ec[eqfiBaer pertresrre Br,rlycKHrr(oM 3aAaq 6yA],tleii npo$ecc[oEanbEoi
-AC'TCIBIiOCTI,I:

- HayqEo-[ccneaoBmenEcr{ot: lpoBeaer re 3(crrepuMerrToB rro 3aaaEH6rM Mqroarr(aM,
o6pa6orka !r arraJM3 pe3ynbrmoB, cocraBjreEue o ic,rHrii [poBoA[MErx rzccneAoBalJltii,
noafoToBKa .IlarH brx .[JL! cocTlrBreH0r HaIrHb o6]opoB r rD6ruxauuil

- npo[3BoacTBeEIro-TexIIoJIor qec(oii: npa(TnrJecKoe ocBoeHue coBpeMeqE6rx
M9TOAOB konTponr, rBMepeH[fi, . IlCnE]TarHUi lI ynpaBneE[r KaqecTBoM, 9(cnJryaTarluu
KorrTpon6Eo-lBMep[Ter6rr6Dr cpe,qcTB.

2. Mecro arlcurluJrrlsr,r r crpyr<ryne OOII 6aKa.lrasDrarar Coraacrro O|OC n OOII
(Xl.IMucec(ar rexgoroMtD Arrcq[nnuEa (AEarIlTLIqec(at xulrrr u $u:tu<o-xuvuvecrue
MeroAH aEar[3a> rBlrrercr ArrcqrnJrrHoi BapuaraBHoii yacru MareMmlqec(oro Il
ecrecrBer{EoEaf{Eoro q{kna. ,4'lcqffrnnHa fi3y{aercr rra BTopoM (ypce B TperbeM ceMecrpe ri
rra rperBeM K)'pce B rrrecroM ceMecrpe. Al-IcqrfinrHa 6a3ripyercr Ha psynbrarrx rr3yrreHrrt
Illcut-InJlllE MareMarlqec(oro Il ecrecrBeEEoEayqEoro quKJIa, TaK[x Kar MareMarl,I(a, ibr3u(a,
o61qar tr rleopranrlqec(aur xrrMar, a raKxe oprarr[qec(lu, llu:rvecrar xuvru. ,{nr usyreuru
arIcqu[rr.rHbr cTyAesT aoJrxeH:

- 3Earb ocrloBEble 3a(oHoMepHocTlt fipoTeKalrut xl-IMllgecxux npoqeccoB LI xapa(TeprrcrnKr
paBrroBecEofo cocro'tlllr, Meroar,r on,IcaHrrr xr.IM]rqecxax paBlroBec]ri:i B pacrBopax
gJre(TponnroB; xrlMlrqecrure cBoicrBa 3JreMeHToB pa3n[qubrx rpynn Ilepuo,quvecroi cllcreMbl
H lrx BalI(HefiIllllx coeArrEellllfi, crpoeEue x cBoficrBa KoopArHaq oHHb]x coeAl,IIIeEIli, cBoiicrBa
ocHoBHhrx ulaccoB opraHrqecKlrx coe.ltHeHri.

- \'MeT6 paccquTEIBaTB paBEOBeC[t B paCTBOpaL\ K],ICJIOT l,I OCHOBaHlltI, KOMIJIeKCHbIX

coeAItEeELIi, oKtcr[TeJlblro-BoccralroB[TeJrblrErx ctrcreMax, B fereporeuqbrx cllcreMax.

- BJraagTE Teoperrrqec(fiMll MeroAaMt olltlcaEuq cBoitcrB npocr6lx It cJIo)tcrBD< BeIrIecrB Ha
ocHoBe lneKfpoHlroto crpoeHor rx arovoB rr noJroxeHrrr B llepxoIfi,recKofi crcfeve
X'MIiqECKIX 3JIEMCIITOB.

3. Kolrnerenqnn o6yqanqerocs, dopM[pyeMbre B pe3yJrr,Tare ocBoeHus ancqI|nJrIIHEr:
Ocooenue aucqunmurr uanpaareuo ua lfopMr-rpoBaute rrpo$ecctloualrluoft KoMnereEqlrtr:

- clloco6Eocrll [ccjreAoBarb oKpyxalou]ro cpeAy AJrr Bl,rrrBJreEtr €e Bo3Moxqocrefi Ii
pec)?coB c rlenEm r-rx ucrroJrE3oBarrrrr B paMnax npo$eccuouaasuoi 4earenruocru (OK13);
- rrpoBoa[Tb sKcrrep[MeHT6r ro 3aaaHrrbrM r..reroguxar"t c o6pa6oT(oii u anajru3oM p$ynr,TmoB,
cocTaBIItTr, ofiIlcallrie ITpoBoAr,rMHx r{ccneAoBaHrii rr [oAroraB,rr4Bar6 AaHn6re Arrr cocTaBrlerlrt
nayvrHx o6ropoe n ny6nmaqrril (IK20);

B peynETare ocBoeEzr Aucquruuur,r o6fraron+dicr AorxeE:
3EarE:
- Mecro aEajlltflrqecl{ofi xllMnri B cr-rcreMe IIa]'(;
- c) uecl Bo peaklrra* ri npoueccoB. rcnorLlyev 6rx B aHa.[hrftqec](ofi x]iMrlrr:
- Ilpullq!-ln6r !i o6racafi ficrrojl63oBar][r ocHoBlt6rx MeroAoB x{Muqect{oro auajltI3a
(xuMnqecKr-rx, 4ruFrec(rx);



- r,rMerE qpeAocrarBreEue 06 oco6eAEocrrx o6lerron ana"rr:a;
- ocIIoBIIEIe 3Tan6I (aqeCTBerrEOrO I,t KOJIUqeCTBeUSOTO X[MrrareCKOrO aHa!'III3a;
- Teopgrultec(ue ocuoBbt u rpt EIIIIrIII xriMuvecmlx u tll:uro-xlrMlrqecrltx MeroaoB aualru3a
glre(TpoxrrMnqec(xx, cneKrpaIrbHrrx, xpoMarorpaibrieecrux; MeroAoB pa3Aenenru n
(oHueHrpfipoBarrD{ BeuecTB:
- MeroaEr MeTporoDrrrecr<oii o6pa6orrz pesyjr6TaroB agajr 3a.
YMer6:
- BLmOIItIiTb (aqecTBeIIH6Ifi It KOJrrliteCTBeHEbIi aIIarII4 Ileopralttlqeol(ux ll oplal tqecKlix
coe,qulleEl,Ifi c [cIIoJIb3oBalIIreM xrrMuqecKl,Ix II ablBl,I(o-x[MlrqecRrrx MeToAoB aEar'III3a;
- BEroparB MeTo,4 aHanrta AJrr 3aAaEEoii a[anlTr-IqecKoii 3a.{aqll u flpoBecr[ crarlcrr,ryecKyro
o6pa6or K) pe tyn6TaroB aHarrr I r.rqecKrx onpeAeneHxfi .
Braaerr:
- MeTpoJIOrfiqecKrML ocIIoB,lM[ auar1lt3a;
- MeToloror[eii B6r6opa MeTo,[oB aEaJIt3a Il HaBBrKaMrr rix Ilpl{MeHelrut.

4, Crpyrrypa grcqrn.rnur,r
O6rqan rpygoeMrocm A[culrrrJr[Ern cocraBjrrer 8 3a.rflHr,rx eArrE rI (288 qacoB), rc Hr-rx

143 uacoo aygrropnrx (32 qaca reKrl[u, 111 vacon :ra6oparopEo-fipa(Tuqec(rrx 3.tH'1rl1'ir),145
lracoB - curMocrorrerbEar pa6ora; $opua rroronoro I{onrponr - 3aqer c oqerrKofi. K)?c
r,Irqaerct B 3-oM u 6-oM ceMecroax.

5. Coaepxanue ancqnnrrurrr
5.1. Cogepxanne pa3AeJ'roB Ancq[nJ'rrrnbr

BrrA yqe6Hoft pa6orEr Bcero qacoB

3 ceMecm 6 ceMecrp
Ay.qaropuHe gausrrs (scero) 143 68 75
B ToM .Iltcire:

Jlercqa u 32 l '7 15
Ilpar<rlr,{ecx a e tat{gr r (fi3) Her Her Her
CeMnEap6r (C) Her Her Her
Jla6oparopHo-npa(Tr.lqecKr-re 3aHrr[t
(nn3)

111 51 60

Cantocrorre,rsHa,s pa6ora (Bcero) 145 76 69
B rolr wlc,re:
Ktpcoeoit npoeKr (pa6ora) Her Her Her
Pac,rerEEre 3aAaEut 40 30 l0
PeSeparor 20 Her 20
llogrotonra r rorroroayualr a
or.reroB IIo rrroraM ira6oparopEbrx
pa6or

85 46 39

Bug npoueNyrovnoii a!'recaaqnE
(3aqerJ grcaMeE,

3aqer c
o{eE(ot

3a-ier c
oqeHKot

3aqer c
orleHr(oi

O6rqaq rpyAoeltrrocrl qac 288 144 t44
3a.r. Ea. 8 4 4

]{!
rh

IlarrMeEoBarHrie pa3aena a[cutrrrjrriEbr Cogepxaure pa:4eaa

AEalurl]qecl{a' xuMut 3reueurulrii, (aqecrBeuHr,rfi zura,'rrB, MeroAbt
pa3,ueJlerut u (oEqenTprrpoBaHl,It BetIecTB;
MCTO,46I (OJII'qCCTBEEHOTO AHAJIIBA
(rpaBliMErpu.recrult aua,'rn3.



rr.r'fpr-rMErplllrecKlm a'la[u3, rqcJIoTHo-
ocIIoBI{Oe, OK'CITTTeILHO-BOCCTaIIOBTTeJI6EOe,

ocaII,ITeJIbIIOe L KOMnJIeKCOEOMeTpUqeCKOe

TUTpOBarrUe)

2 OI-l3IlKo-xuMIlqecKIle MeroALI ar,lJlll3a Otl3uKo-xrrMllqecl{Ile Mero,q6r aHaulu3a:
crrel(Tpar'Ibllble MeToaLI altalIv3a,
9.[el<TpoxriM{qec(Ire MeTo,4Br aIIaJIIBa,
xpoMaTof pa(bl,qecKr.ril aHarrrl3.

MoAy,r6 1. (IpaBl|Merprqecltnii aHa!'[r3))
Bregen[e. flpe.{Mer aHanmrrqecKoii xlrMlr[ (atl{ Ha]aKr-r, ee ueJrx, saga.rrz. Ocnonnrre

orarrbr pa3B[Trrr aHarrjrqqec(ofi xrrMrrri. KaqecrBeHHbri, crpFcypHBtii ,t KoruqecrBeHH,tii
auarl-ls, O6qat cxeMa autulr,ITqqec(oro orpeAeret q.

fpaaur"rerpuvecrui Meror auarru3a. Mero,4 orrosKr-r, MeroA ocaDi(Ieutzr. Ocuosuue
olepaq{u fpaBnMerprrqec(oro aualrr.Ba. (Dopua ocaxgeuua ri rpe6oB,tr r l< Eefi. ycroBut
lonyreur'rr (prrcr,rrrJr[qecKrix ocaAxoo. Coocax.qenne (aAcop6q[s, or<xrrro3rrr) rz
arrr,lJlrrflrqecft&e npueuu 6opt6r,r c ruu. fpaouuerpa.rec(M {bopMa u rpe6oBaE r K Eefi.
Pac.rerr,r s rpaBlMerpl4qecroM auanrrte. XriMriqecKre r Qrtrn<o-xn"mqccKlle Meroabr
pa3AeJreu[r rroEoB npr, (oETportpyeMoii oon.rure pH pacrBopa; pzBAereE e fiorroB c
rroMoqEro peaKquu KoMlre(coo6pa3oBaH{r; [pnMerreE e opfasF{ecKrx ocaarTeireii.

MoAyrL 2. <<TrlrpEMerpusecK[fi aHardS. Kuc.lorno-ocnosnoe rrrrpoBaH[e>
TmplMerpnqecfi.ri aHamc. CylFocrB MeroAa. Tpe6oBaqns K pea(IlllrM

TlTpr.rMerprrqecKoro aErur.I3a. ocuoBubre rroE Ttir: 3r(BtlBareIIT, Mon4prrM koqueHTpaqut
gKB[Banerrra, Turp, ycroBHbrii TIIrp. Kracc[iburaqwr lreroAoa rurpnMErpn rec(oro aHanr8a.

Kucrorno-ocnogsoe rrlrpoB,trrlle. Teoperuqecru]e ocuorsr lteroga. Kprznue
TI-ITpoBarbr: a) cllrr6soro ocHoBaE[r cl,Jrhllofi Krcroroi; 6) cra6oil o4roocHoBsofi Kucrorr,t
cr.IjrbHbrM ocEoBarrleM; B) cra6oro ocnoBaE[q c[rbqoii Kllcnorofi; r) colu cna6ofi
onHoocEoBHoi KI,IcrorLI CTIJILEbIM oclloBa1llteM.

I4u4uraropu r{rrcJrorso-ocrroBr.roro rfiapoBarrE ; rix Baxllefifffie xapameplrcrrIKll.
Teopnr uugrzraropoe. Cuoco6u nu6opa un4uxaropa. Pacqer Ar.rarpauMbl paBrroBecufi B
Bo.[HoM pacrBope MerI-IJIoBoro opaHxeBoro. T[TpoBaEue cMecrr,qB]ry K[cJror, coneii
MlrorooclroBltrlx l<I.tcltoa. flp*IMeuenlle Mero,qa KtcJrorno-ocaoBuoro rtrpoBalr[l.

Mogy,rr 3. <<Ocagrne.nrnoe rtrpoaune. (oMnr'reRcoHoMerp[fl>t
OcanrrenbHoe r[TpoBafi[e. Teoper{qecrule ocuorsr lrerola. Apreurolrerpua. Cnoco6r,t

abriKctpoBar[t roit(tr 9(BI,IBarteETIrocr[. Pac.rer (pItBEIx ar-rrpoBaH[r B MeroAax
aprc}rroMeaplllrJ TuortuaHaroMerpurr, MepK)poMerpr.tlt. ycnoB]tr IIp,lMeHeH[r Mero,{oB.

Konn:rercong - flepcnekaqBHlli rcracc xt MqqecKEx coeAIrEeE[[.
Kounrercoaolretpll.l. Vcrost s I<oMfireKcouoMerptlqecr<lry onpeAe:rer i. ycnoBabte
(oIIcTaHTEI ycTofi.rrrBocTr.r. Kountrercoaolrerpuvec(oe TllTpoBarrlle. (Danropu, nlu_aloqrze ua
BeJlIrqI:lIIy cltaql{a T[TpoBar rr B (oMI]JIeKcoEoMeTpr[t: I{ollqeHTpaqur aorroJrrrr.rTelLEofo
rnraEAa v pH pacrBopa. Pacqer p$ynr,TaroB Tr.rrpoBaH!9, Meralnoxpoutue r-rHAtrKaropri.
tlpl,MelreHlre MeroAa AJ'I' olpeAeneErrr r{aTuoHoB, I, vx cMecat, ttHIloHoB, opraHuqecKr'x
coeAfi]reErrii. Aszlnr3 cn.naaoo. Onpe4enerue xecr(ocrlr BoI]r.

Mo4y,rr 4. <<Olcnc.rnrer6Ilo-BoccraHoBrrrerr,Eoe rfiTpoBaHllen
Orutc;rurelrno-goccraHoBurellbuoe rI-ITpoBaHI{e. TeoperlqeoKue ocloBri r4eroAa.

3I<elIBareHT, llaxrop sr<rueaaeuruocru o(riclrurerrr r.r BoccrarroBrrerq. Tpe6orauru r erru.
peaKlr.rrM. KpnBbre rrrrpoB,tE[r, (Darroprr, rnuarorryre rra BerrqrEy cr(aqKa rrrrpoBaErrr B
peAoKcuMerp[rr. tralEAnKaropbr, rrprrMeE eMbre B peAor{orMerpux. flpaKTrrqecxoe IIpIlMeHeIIIle
MeroAoB nepMaurauaroMerp[u u toAoMerpuri. Xpolratouerpur lr 6poMaroMerp].rs.



flpnrorooreuue Il craH,uaprrBaufir rrjrpauron. Vcloeu.r rurpoBaE rr. LlHIrrKmopH. flplrMepBr
ONDE,IIEJICHT'ii.

Moay,rr, 5. <Moner.T,rqpHr,rii cne(rpa,'rBHBrii aHaJ'r[3. (OoroMerpfiqecKri aEa"'rrB.
Hetle.roue rprn r ryp6uarlrerpua)
Knacculblrl(aqur <DXMA, ux aHarrlTfiqec(Ire xapaKTepucruK!, q)aBcrB[ae.]6r1ocrLj
oeIeKTIIBIIOCTL, TOqIIOCTB, 3(C[peCCEOCTb.

O6utaa xapaxrepncnxa r r<laccnllu(arIzr cneKTpat'rburrx Mero,qoB alrairrra.
flpo[cxoxAer re qre(TpoB rrornoqeEr.rr B BriAriMoii, ylrrpaouoleroaoi n uuQpaxpacuoi
oonacTq c[eKTpa. OcEoeuHe xapa(TepI-rcTI-IKIr c[er{TpoB rrorJrorqeElrr. A6cop6tuogHaf
cnel{Tpoc(o[rr: cyrqEocrl u oco6eHEocr[ na[6onee paclpocrpaEerrEblx B atHuuurrrrqec(oji
npal{flr(e Mero.4oB. OoroMerpriqecKti allanr.r3. OctroBHoi 3a(oH cBerorroflrorqeEtu,
orrrl,IqecKat rJlofirocr6, rlpofiycKarrfie, Mojltplrbri rosQ$rqlrenr cBerorloflIorlleHllll
AMurLIBEocrB cBeroflorJroqeullr. Vcnorr.rr co6aro.{enrrr 3aroua Eyrepa-JlaM6epra-Bepa.
Paccetl re cBera. ypaBser e Pe.nea. Ilpu6oprr 4ru $orouerpurz, cle(TpoooroMerpwr,
neSorouerplu u ryp6rlnuerpru.

Bsr6op onruuanlnrrx ycroBriii iboroMerp[qecKoro onpe,4eneunr. Cnoco6u
olpeAeneHrr (oHuerrrpaqm. KaqecrBerifiBri x KojrgqecrBeErrbrii aEanr.B. AHa,rE3 B BsAIIMofi,
yrETpao[oneroBoii u r-rurfparpacuoii o6:]acru. Pacqerl,I a $orouerptvecrov auanu:e,
AHa.rrllTllqecKrre xapa(Tep[crrrfir iForoMerpu'rec(oro Merola: lD/BcrBurerErrocrE, ToitrrocrE,
celreKraBrrocrr. llpuueneure MeroAa a6cop6qrrounoi crreKTpocnonllu Arrr. a*rant3a
EeopraEuqec(lrx It opraEuqecrux o6le(rog.

MoAyrb 6. <C[erTpa,'rbHbre MeroAbr auaJ'r[3a. (AToMHaq sMrrccrronrrar cnerTpo-
cKoIIIIs. AToMHo-a6cop6q[o[H6rii aHa,ru3. PenrreHocn€KTpa,'rr,Hbre MeroAhr aqa!u3a.
Macc-cnenrpa,rr,urrfi aHa.'u€)

IlporcxoNgeure aroMurrx c[e(TpoB rcJryrenrd rr ux B[A. Oco6euuocrl armapar]?Er.
Teoperuuecr<ue ocIroBEI ItaqecrBesrrofo t (oJl[qecrtsenrroro gMrcctouqoro cttempaulluofo
auanu3a. Meroarl onpeAeJlenrlt (ouqeHTpaq{u, flraltennas gMucc[orrHarr crleKrpocKollut.
O6lacra npuueuerz;i cnerTp,lltblrErx oMtrccltouurtx MeroroB, Itx auraulllTIzqecrule
xapal(Tepl-lcTltKl:I: q]tscTBuTeJIbIIocTB, ToYEocTE, CeJIe(TIIBIIOCTE.

AToMEo-a6cop6uuoEHbrfi aIIa,In3. Teoperr-rqecK-re ocrroB6t, oco6eHHocrlr a raparypbr.
Koru.recreenEr,rii atanlr3, AocrotucrBa Merora. Cpaauurelrnaa xapargeprcrqKa
3Mrrcc[olrEoi r a6cop6quouuoii aroMEofi c[eKTpocKo[mr. JIroMI,HecrIeHTIlBri a}IalII.B, ero
cyqEocTb, ocooeHIIocTII afinapaT]?br. KaqecTBe{Ebri LI Kojt[qecTBerrHbri ,!szr,'[r3, Irpr-rMelreH].Ie.
Penrreuocnerrpa,r&r6re MeroA6r. Penrreuo$:ryopecqeurubrii aualr[3. Teoperuvecrue ocuoorr,
a[fiaparypa. OcItoBBI tl Mero,q6t KaqecrBeElroro It KonuqecrBellEoro a]I,lrlu3a; npuMeHeE're
MeroAa. Macc-cneKTpoMErpur. Teopernqecnle ocHoBr,r Macc-cle(TpoM9Tpltl4. OcHoBr,t
(aqecrBerrEoro It KoJrrqecrBerrEoro aHarrn3a, aflDapar)pEoe o+opMreHqe MeroAa.
llpal<tu.recroe [pr-rMerreu[e MeroAoB.

MoAy,'rr, 7. <3rer<rpoxrrM[qecnqe MeroAbr anarrrsart
3rexrpoxuvuuecrae MeroAEr arr!ur[3a, rzx r<lraccrlfnr<aqua. 3:rerrpoxrvnvecr<aa

pear<qrrr. O6palrurre r Heo6par[MBre crrcreMEr, ]?aBueurre Heprcra.
Ocnoonue yan6r npn6opor gln gjre(TpoxriMriqecKux MeroAoB aEa.rl'3a: rqeiKfi,

rr3MeprrrejrBH6le ycrpofcrBa, BrremEue LrcroqEr.r(u ro(a. Sreropo.qbr MEraJrJlrqecrule rr
MeM6paurrr,re, nx rrrnBr lr Ha3EaqeE e. ]48,4u$Sepenrusrii snexrpon[T r ero ibyu(urm. MeroABt
HaxoxleE rs (oEqeqTpauru afizu[r3rrpyeMoro BerIIecTBa-[prMEre I:I I{ocBe]rEbte; ocrroBH6te
rrpreMH u pacrreT pe3yjrbTaToB.

Kou,4xror,rerpuvecruii auarru3: Teoperrrqecn e ocuoBr,r, lrprrurlrin rcMepeu t
3ne(Tpx.recKoii [poBoArrMocrrl n ycrpoicrBa Ans 3Toro. flpl,MepBr onpeAereHlrfi



KOEIy(TOMeTpUqeCn M MeTOAOM. BO3MOXEOCTT 1r Orpall[qegut Mglo,{a. BucoKoqacToTEoe
TtTpoBaHue,

Ilorer $joMerplzsectlfi asarrc: TeopgTfi-recr[e ocuoBbr, [prxrqunrr rcMepeurr, 3.I.C.,
u3Mepr{Tejrbrrbre llpll6opbr. I4oHoceremrBrr6re gjre(TpoaBr, rrx ycTpoicTBo r.r TtrIIbt.
3rercpoaqar (b),HKrIt r, xooSQrlqreru cele(TuBuocrtr, BpeMr orr{Ir[Ka. I4osonclprrr: flpteMbr
u MeToI6I. AocToI-rHcTBa u EeAocTaT(tr IlotloMeTpnll. IloTeEq[oMerprlqecKoe rrlpoBaHr:re,

BoEraunepoMerpua. flo:uporpaouvecruii aEanr.B. TeopenaqecKr.re ocEoBr,l tr annapar)?a.
BorETaMlepqar r<ptraa, guS$y:uoulIBtr: Toq noreHquan rrojryBorrrGr. Ka.recrBeFEbri I,
Kojrr.rgecTBerrrr6rft [orrporpaQfirrecKr-rii aHaJrr.r3. Bo3Mo)KrrocTlr llo.]Isporpaolilr lI ofp,lHl,qeHae
MeTOAa. AMrrepoMeTp[qec(oe II 6uaMrrepoMeTp[qec(oe TlITpoBalIrIle.
3nerrpoauarus. 3aronu tDapaAe-r. Kylououerpur upru,ur u KocBerrEar. Cuoco6rr uslrepeuur
KorqqecTBa 9re(Tp[qecTBa. KyroEoMeTptr.rec(oe TIlTpoB,tIll,e, oco6eqsocDt
I(yIroEoMeTp[qecKoro T[TpoBarrur, ,qocTolrHcTBa MeToaa. cpaBHaTenBM_S Xap,KTepnCTriKa
SlekTpoxltMlqecKtlx MeToaoB aIIalJM3a.

Mogy"rr 8. << Xpouarorpalb[qecK[e MeroAEt aHaJ'ru3Dt
Xpovarorpa$rvecrue Merolrr arraru3a, tlx lbr€uqecKar cylquocrl !t ruracculbtl(aqnr,

Morexylnpuar agcop6quounaa xpouarorpaQur. fa3oBa-s xpoMarorpaib[r. pacflpe,4emrerEaa,
xrraKocaqtur xpoMaTorpao[r. oco6eEEocTu MeToaoB, amlapaTypa, [pnMeEer ie. Apyf[e Bllabr
xpoMaTorpaorrecKrx uerogoe: 6yuaxnan, ToH(ocnoiiEaJl, I{oEoo6MeHEar, I'x aHarurEqec(oe
rrprrMeEeEIle.

5.2 Pa:ge.rr,r glrcqunn[Hbr rl Mer{ArrcqlfiJrnnaprrhre cBr3u c o6ecuequBaeMrrMlr
(rrocl'leAyronI[Mn) arlcq[rrJrnsaMrr

l\! n/n HarlrenoeaEne o6ecneqIzBaeMbrx
(nocJreayrolqfixJ alrcq[rrjrrrE

MNI pas4eror gatruoii Aucqlirrl4sbr,
Eeo6xoArrM6D(,qrr u3ftesrl'

o6ec[e.rnBaeMErx (nocre.e,'roDltrx)
alrcqrrlraH

I 2
CraH.Iaprusaqlq u ceprlr$rxaqwr
I A((peAnrarlur qctlbrrarorr,utx la6opatopuii

Il opmEoB ceprr-rib[(aqr .r
I 2

2 Vnpau.neue rauectoorr'r I 2
3 Merogu u cpegcma u3Mepes*rr lz nouTpoJrt I 2
4 O6rqax reopru aaueperluii I 2
5 Cepru$rzraqra no srolrorliqecxtrM

Tpe6oBaHIlrM
I 2

6 Or3t.IecKre ocIIoBLI u3MeDelr[fi !I gTauloflbt I 2

r|[t lt Btfat I 3
Np n/n Hauueuooauue pasgela

AricqnII]ItHr,r
Jlerq. JIa6.-npaxruv.

3all 'tut
Ceuus cPc Bcero

!tacoB
I AEA]'IIITI'qCCI{IUI XIIMII'

l . l fpaoulrerpavecxui
AEAJIN3

l 11 r6 30

1.2 Turpuuerpnuecruii
AHAIfi3

L2.1 Ktzcttotgo-ocuoguoe
TIiTPOBAIIIE

6 I4 20 40

1.2.2 Ocaatremnoe 4 t2 20 36

5.3. Pasgenrr aHqrl|i
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TIiTpOBtu e.
KoMr.rlel<coI{oMerpuqec(oe
TltrDoBaql-le

r .2.3 Oruotrrelr,go-
BOCCTIIIIOBI'TC.]IBEOC

TqTpOBAHI-IE

4 t4 20 38

2 Orl3uro-xltwlqecrue
MqIOA6I aHaJIrBa

2.1 Mone(ynrpEr,rii
CIIEKTPAJI6II6Iii A]]AJIII3

4 22 t9 42

2.2 C[e(Tp&rrBEr,re MeroAEr
arlarIl34

4 6 l 7 38

) .3 3ren, poxrlvuvecrue
METOAbI AIIAJIN3A

4 22 21

2.4 Xponarorpa!!arecrue
MeTOnlt aula!'Il,3a

3 l0 t2 22

raToDHo- aKTIlqecKIle 3aH'lTItt
Ne

/n
Nl pa.:gera
AIICIJUIII]IIHI'I

Harlreronarrtre,ra6oparoprrErx pa6or Tpyaoeuxocrr
B qacax

I t , t BBo.qEoe 3arrr[e no reMe: fpaBnMerpn.recxuft MeroA
aE ultI3a. ycJIOBut OCat(AeIIt{t I(plrcTajl.tlrqecKl]x Il
aMopoEbrx oca,q(oB. foMoreEfioe ocaxleEne.
Pa3AeneErre rroEoB rrpl-,I (orrrpor[pyeMoi:i BeJrl'lqulle
pH pacTBopa; pa3AeneE re IloHoB c noMorqBrc peal{qrll-l
KoMrrne(coo6pa3oBarr[ri npl-rMeEerr[e opraqflirecK[x
ocaAlTeJlei. Pacqeru r fpaBuMeTp[qec(oM aHanx3e.
I4crorr,3oBaule MeroAa orrou t B :lsrleHrnoM
,utaljru3e opfaEllqecl{Itx coe.qljHeElli.
Jla6oparopna-r pa6ora: fpaBriMerprr.rec(oe
oupererenre cynnibara

I I

2 1.2 .1 Bgontroe :agsrlte no teMe: Mero4 r<rzclorno-
ocuoBtroro rr,ITpoB,uttlt, Pacqersl B
TltTp[MerpuqecKoM ar]aJrr.r3e: nepexo,q oT ollloro
cnoco6a errpaxenur (ourlerrrpaqfii rr.rrp,rrrra K
,4pyroMy; pacqeT KplBbrx TriTpoBaHrrr; pacqeT
p*yJrbraroB lprMoro Ii o6pamoro rlrrpoBaHrrr,
TnrpoBttEltt ro 3zt]lfelllefiI,rc, Oco6eHfiocrr.t
TI,IlpOBaqI-It MEOIOOCITOBIIBIX KIICJIOT, I{l,CJrLIx COIei I,I
conefi c,ra66D{ I{rcnoT n ocnonanuii. Cnoco6lr nrr6opa
lIHAlI(aropa.
ila6qB4replq pa6ora: flpr.oroBregue i
cranaapr H rauxx 0.lM pacroopa xnopoBonopo,[Hoit
I{I-ICJIOTI,I

11

l 1.2.1 Jla6oparopuaq Da6ora: Onpegenenue coAepxag[s
qeJloqn Il coaEr npfi coBMecfiIoM nDqc]"IcTBt-IlI

3

4 1.2.2 Bgoanoe gauqrne no teue: Oca,qure.nrrroe
TurpoBanfie l, (oMtrjreKcoMerput. Pacqer (pllBblx
TlTpoBarrlr B MeToAa,\ aprenroMeTpI4
Tl{oqrrauaroMerpurl! MeprgrpoMerpuq. ycnoBu{
rrpnMeEeufir MeroAoB. Mep(ypr.rMerpr-rr.
KoMn:rer<coqoMerpuvec(oe r[TuoBaurre. Vcnogurre

6-
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KOrrcTaHTr,r ycToiiq!-IBocTu. oaIGopBI, Bn[tIoEIue lta

Benr,LqrlEy c(aq(a TuTpoBalr[t B KoMflre(colroMeTptlt:
KOHUeHTpaUHT nOnOrHl,ITe,flLHOrO nXfaHna u pH

pacrBopa. PacqeT pe3ynBTaToB TnTpoBarr[t.
Jla6oparopnar Da6ora: flprlroroBrel e 14

craH,qaparEaqur pacrBopa RoM[te(coHa III.

5 1.2.2 Jla6oDaropgat Da6ora: Koun:rercououerpnvecroe
onpeaejreHue IloEa MeT,lJIJra (HIi(eIt, KO6arLTa,
BLCMVTa, CBt ElIa U T.,q.)

3

6 1..2.3 BBo.qIIoe 3aurr e IIo reMe: (JK]tc.[IITerbEo-

BOCCIa]IOBI] rer6Hoe r L[rpoBaHxe. (Dartopu.

Bjllrrro4ie lia BeJIIllII4Iry Cl(aql(a TltTpoBarrrrt B
peaoKcuMeTprxr. flepuanrauarouerpna.
XpoMaroMerpnr. I4oaoMerput. EpoMaroMerpllt.
IlpuroroBreErje u cralr,uaprl{3aulrt r[TparIToB.
ycnoBnr rnrpoBarlrt. tr4HAli(aropu. IlpnMepbr
oupeAetreEnitr.
Jla6oDaropEar pa6ora: IlprlroroBreEl-Ie -s

cTarr,4apTu3aqrir pacrBopa [epMaqraHaTa I(aJrIrt lr-,lll
TIIOCVJII,ibATA IiATDI,I'

l l

,1 1.2.3 Jla6oparopFar pqqelq OupeAeaeane I'Ilirpltr-ItoHa,

arro(cnaa MapraHqa B nlrponlo3tTe, Kl,'IbII[rl B
pacTBope; olpeaeJrerfre Mear.I, alrxpoMar-Ilolla Ir
xeneea (IlI) npn conuecrl{oM rlplrc)'rcrBlzu Meroaallllt
DE,IIOKCIMCMI{II.

3

8 2.1 BBo.qEoe 3aE rrle rlo reMe: Knaccu$traqua OXMA,
I-Ix zlltzljlltTllqecKqe xapa(TepscTrIItIl,
.I'tsCTBI-ITEJI6HOCTb, CCIEI{TI'BIIOCTbJ TO(ITIOCTB'

9(cnpeccEocrB. Kon4yr<rolrerpavecruii arlan 3.
TeopeTuqecfiie ocEoBEI, IIpuIIqlm [3Mepes[t
grer(Tpllqecl(oii [poBoAqMocr[, [p[6opbl u rexHlll(a
I43MepeII rii. IIpr.rMep6r oflpe,{ereErri
(ouAymoMErprfiec&IM MeroaoM. Bo:Lroxuocn, u
orpzllrr{qeEur MeToaa, Bblco(oqacToTFoe TI-ITpoBalI e.
Jla6oparopuar pa6ora; Koudyxmouempuuecxoe
mumposarue: orrpeAeuenlle n-lleuureugraurlua l
cpeae arleToEa, onpg,4e.IleHlle coall u rqejloq4
oIIpeAeneIIlIe xnopoBoAopoAHoft u yKcycEoii rurcror;
Br,tcoKo,!acmomHoe mumpo64Hue:
KoMlne(corroMeTpriqec(oe onpeaeJrel e coJret
MCT JLTIOB (WIJIbIIII', XCNC3AJ IIIIKEJI'J' OIIPEAEJICEI:IE

rnlqrrEa, olpeAereHrre (beHonoB

9 2.1 BBolrroe 3agmne rro reMe: 3rempoxulrrnecrue
MeroaBr aHajrli3a, Ilx (lraccuibll(aqtt. OcEoBHr'Ie
y3nEr [pn6opoB: r'reil{Il, u3Mep[Ten6E6le ycTpoiicTBa,

BHeUJHTe hCfOqHr]KM TOKa, ?,rerrpo.uut

MeTaJIJIIqeCK[e Il MeM6paEH6Ie, UX TItrIbI til

Ea3rraYeHue, I4HAnQQepeErHbrii gJlgmponlir Il ero

Olutcrttllr. OcHoBHbIe npueMbl Ii pacqer p$yIl6raroB.

Iloreuquouerpruecruft ar{aJM3. Teoper{qecK[e
ocEoBEr. O6parrrMlle Il Eeo6par[Mlle cIicreMBI,

\.DaBrreIIIle Hepucra. JlDr-rlillunrr rsMepeuus 3,UC,



[3MeplTejrbrrbre np[6opbr. ,UocTo]rEcTBa v
IreaocTaT(lt fiorroMerprrt, floTeEqtoMerpnqec(oe
TIlTpOBaIrte.
Jla6oparopEa,q pa6ora: Ilptbrat nomeH4uoMemput:
olpeaeneur-re Qropru-uouoa B BoAe MeroAoM
Ao6aBorc
Ilomeu4uonempuueckoe mumpocaH e: onpeaeneune
xnopoBoAopo,qHofi II 6opHoii KrrcJroT B ux cMecr{,
ollpe.qelreH]le n-ToJr]arrarrEa (nrII aHrrJrlrHa),
ollpe,4eneHlle Iloaua- r.r xlropuA- rrorroB B rix cMecri,
orrpe,4eneEr-re cMecu aMtrrlorujcJroT B cpe,qe JrenrEot
y(cycEoii (rcnor6r, olpeAeneEr.re P2O5 B afiaruroBoM
(oHuelrmaTe

10 2.1 Bso-{Hoe gatlgrrle no reMe: BorrTaMnepoMerprr.
Ilo:uporpa$uvecrrzii aunrrc. Teoperrqec(ue ocuoBrr
u an[apar)?a. BorETaMnepHa,s I(pnB.Ls,
AnOOy3nosEEr[ To(, loreErluar flojryBorqbt.
KaqecrBeHnbd l{ l(o.tuqecrBeBEEli
noneporpaQruecxrzii ,tII,urIl3. Bo3MoxrrocTl
lonrporpaQ{tt I,I ofpaHnireHrie MEroAa.
Aunepouerpuvecroe lz 6[aMuepoMerp[.recKoe
TtTpoBaEI-Ie.
Jla6oparop a-q pa6ora: AimeponetupueecKoe
mumpo6aHue: onpeaejrer e qtHKa c
re(caqlrauo+epparoM (lI) ranrr, olpeAelrer re MeA[,
olpeaeleHqe TI-IoMoqeBuutI B TexHliqec(oM IIpo,{yKTe

I I 2.1 Bso.{Hoe :agsrne no reMe: Srerrpoanatrr:. 3axonu
OapaAer. KynoEoMerprrr [psM€rs r (ocBeqEas.
Cnoco6bl ll3Mepetll-It l(o.]IIqecrBa 3re(TprrqecrBa,
KynoaoMerpn.{ecKoe rurpoBaurre. Oco6esnocru
(TrrorroMeTp[.rec(oro TlTpoBaE r, IocToqscTBa
MeTOAa. cpaBFr-rTenbEas xapaKTepllcTuKa
SJIe(TpOXIlMIlqeC(tX MeTOIOB aEaJII,I3a.

Jla6oparopuaq pa6ora: Kytrouonempuuecroe
m mpoqaHue: olrpeaeueHr-re M€afi, o[peaeJreE{e
raocynb$ar-nonon, oflpeAereE e )'KcycEofi rq4crorr,r

t2 2.2 BBonHoe'taHrrfie no reve: O6uar xapa{TepHc f{Ka l,l
Klracclrabllrraqtlr cle(Tpanr,rrrx MeroAoB aualrlt3a.
AToMEbre lr Moner(yJrrpEbre cneKTp6r, 'Ix
Ilpoucxoxler ie, Brra Il ocrroBrrEre xapaKTepEcTrrKr-r,
A6cop6quouuar c[e(Tpocrorr[r: c]:rquocrE rt
oco6eusocTrr fialI6oree pacnpocTp,lEerrlIbrx B
ana]lItTtqecKou npa(TEr{e MCTOAOB.

OoaoMerprrqec(}rii aqaJrlr3. OcHosuoii 3aKorr
cBeToIIOTJIOUIeHI'', OflTIIqeCI{auI IIJTOTHOCTE,

[polycKaHl-Ie, MoJrrpEbrii (o9Q+r-rqlenT
cBeTorrornorqeg{t. Aa,q!1TI-IBHocTb cBeTorrorjrorqeEt r.
Vc.irooun co6mo4eufir 3aKoEa Byrepa-Jlau6epra-
Eepa. Ilpu6opn rJtA Qorouerpur u
cnekrpo+o roMeTprx. Bbt6op onTxManbHbrx ycnoB i
(loroverpuuecr<oro onpeaenerjr. Cuoco6rr
onpeAeneHHt KoHueHTlauru, Ka'JecrBeHHbri  x

10
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(oJrIIqecTBeEII6Ifi aIiaII'3. AIIaII,3 B BIrAtrMOi,
yjrbrpaoloneroBoii Ir nropa(pacEoi o6racrrr.
PacqerBr B lboroMerpfiqec(oM aua,'ru3e.
AHall'rrriqec(Ire xapaxrep[cr[Kt (lorouerpuvecroro
MEIO,Ua: lryBcTBnTeJIbIIOCT6, TOqBOCTb,

ceremllBlIocrr,. flprrMeuenre veroga a6cop6quotxoi
clle(IpocKonl { .qflt aEaJM3a HeopfaH[qecKlIx I'
opraE[.recKr-rx o66e(ToB.
Jla6oparopqaq pa6ora: <Domotaempureckoe
onpede,xeHue uirdusudyqnbHb& aet4ecu6:
onpeaejreE[e xeJre3a B qprc]'TclBrrfi E[r{enr,
onpe,{ere re xene3a B TexH[.rec(oii cepfiot rucroTe,
onpe,4eJreHrre oTopnAa aMMoHnr B g.ne(TpoJrure

{ropt4noro ultltKoBau t, olpeAeJleHr4c MeArr B
gneKTpolulre naryurrpoBaurrr guS$epeuqrza,rruo-

lForoMerpr-t.iecKr.tM MeroloMj llorouerpzvecroe
orlpegelreu[e !f enr:rengna.r"mua r ero lporr3Bo,{Hbrx,
orrpeAeneE re 9TrijrerrluzlMrrETeTpaaqer{ra Ijmpui B
pacTBope, olpeaenesue rrojrrrBrHriroBoro crupTa
(flBC), rlomonempuqecKoe mumpola ue r.nr IEHa B
cpeAe ireArEoi \(cycEoii Kllcrorbr

1 l 2.2 Jla6oparopqaq pa6ora: 4)omo empureckoe
onpeoeneHue cl4ecu Ottyx eetqecma: ollpe4ene'Jve
AByx Kpaclrenei IIpu ! coBMecr]roM [plcyrcrButr B
pacTBope, onpeaejreEne,q{xpoMaT- u nepMasfarraT-
rrorroB rrpr{ I-Ix coBMecTrroM ltpgc]'TcTBu[ B pacTBope,
orrpeaelleH{e )r{ejre3a ri HIlKeJrr rrplr Ilx coBMecTrroM
npncyrcrBE! B pacaBope, olrpeAejreriue Cr(III) Ir
CI(IV) npu tzx coBMecrrroM rrpucyrcrBrrr B pacrBope,
Qomotremputecxoe mumpolauue xene3a rr Megtl rrpt
IIX COBMECTEOM IIPICJTTCTBIIII B PACTBOPg

2.2 BBo.[Hoe 3aqrrtle uo r€Me: HeQenoMerp['{ecKxfi u
ryponAulrerprrecruii MeroAbt llltzurri3a. Ocuosurre
I(oruqecrBer{rrrre coorrrolreurut. flpu6oprr 4ne
HeiDeroMerprsecKux r ryp6lr4rzlrerprvecxux
orrpeAejrer.dl. flpaxuvecr<oe np[MeHeErre MeroAoB
He(peroMerprr[ r r]?6u,quMerprru.
lla6oDaropHar pa6ora: Typ6udunempuuecxoe
o np e d e t e H u e cy rrb0ar-[orroB, olpe,{eJreHne (.LnBrInt

l5 2.3 Bso.4Hoe gaurr[e no reMe: Ilpoucxox4eE]re aroMEHx
crre(TpoB u3JryqeE s v ux Rrt!,. oco6enHocru
an[apar]?br. TeopeTl-IqecKre ocrroBEl KaqecrBerrEoro
Il KOJII:IqeCTBe{UOIO SMIICCIOHIIOTO CIrempZtnBIIOrO
aHarll3a. MeroA6r o[peAeJreE[r KoqqeETpaq&.
flnaMeHEar 3MrrccrroHHar clleKTpocl{orlus. O6Jracrr-t
rIp[MerIeHI-It crle(TpaltLEBIX 9MI,ICCI OIIiT6IX MeTOAOB,
Ilx aEa]rlllTrqecr(I]re xapaKTepl-IcTtrKr:
rryBcTtsI-ITeJILHOCTb, TOqI{OQTE, CeJIeKIIiBIIOCI!.
ArovHo-a6cop6u oHHBJtl  aHa, ' txt .  Teoperuuecrre
ocEoB6r, oco6eHEocrlt amraparlpEt. KoruqecrseuuHii
attarl,I3, IocroriqcrBa Meroga. Cpanurzre:rruar
xapaftTepucT[(a 9MEccuoEEoi r a6copbullotlllofi
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aToMEofi cueKTpoc(oflM. JlroMrHecUerrTrrbrii aHanu3,
ero c).rrIHocT6J oco6esHocTu anllaparyT]r,r.
Ka,recrBeHH6tfi tt KolrqecrBeHH6fr aP.ajr:'/. t,
IIpUMeHeEne. PeltTreEoclempa,'IbEble MeTo.qbI.
Peurreuoif:ryopecueurHbdi aHartai. Teoperu'recrte
ocEoBhrr arrflapaTypa. ocqoBr,r I, MeTo.qbr
KaqecTBeEEoro u (oJI[qecTBeIiEoIo ail,ull,I3a;
IlpllMefielll4e MeTo,qa. Macc-cnempoMeTpllr.
Teoperuvecrre ocEoBBr Macc-cne(TpoMErprilr.
OcEoBBI xa.recrBeEEoro { KoJll4q€crBerrEoro aIT6IJII-I3a.
arlapaTypHoe ooopMlrerrle MeTo,ua

16 BBo-uEoe 3aHrr[e [o reMe: Xpouarorpaifrvecrne
MqroAEr aranu3a, ax lltr:lrvecrar cyrqnocrr n
r<naccnlbu(aqur. MoreKyrrpuar agcop6quounan
xpoMarorpaour. fa3oBa-s xpouarorpa$ra.
Pacrpe4eruremuae x[AKocru,ur xpoMarorpa+[r.
Oco6eEllocrn MeroAoB, anflapar]pa! rrpltMerreEne.
,{pyure ougu xpovarorpa![avecrrn uero4oo:
6waxsa-{, ToE(ocroiiqar, [oEoo6MeEHar, Izx
aII:!JIIITUqeCKOe [pUMeEeEIie.

lla6oparopqar pa6ora: Eynaercuaa xponamoepaQw:
r<aqecrseuurfr aEultl3 aMrHol{rrcjror, onpeIejleEue
HUIteJIt, OnpeAeJIeEI,Ie COIepXaH{t KpaCIITent
rac:roruoro ifronerororo e vepnulax <Pagyra -2>

l0

8, Ilpr.rMepHar reMar[Ka KypcoBbrx npoerron (pa6or), Kypcotue npoenru ue
rrpeaycMoTpeEEr.

9. O6paronare,rr,nrre rexnoJ'ror[[ rr Mgroau.recn[e peroMenAaqu[ no oprasrtarlfin
rI3yqeHus aficqr-rnJ'ruH6r

C qeJlbro rfoplrupoearlfir u pz!3Blrns 3a-qBreBEErx KoMnereHr]xi opranu:aqmo 1"re6uoro
npoUecca pe(oMeEtrLveTct oc)aulecTB.rrtTE qepe3 ra6opaTopEo-[pa(TE recK[e 3aE Tur tr
nrrauBl-IAyarbE)'ro czrMocTotTerbE)'ro paooTy cTyaeEToB rraa KypcoM.

IIpn rrpoBe,qenrlrr ,ra6oparopuoro npaKTrkTMa Heo6xoA[Mo co3Amb ycltoBlrrr AJrt
MaKc[MarJrbHo carMocToqreJrbrroro B6trlojrHerr[r ra6oparopHErx pa6or. floerovy npu
npoBeAesur-r ra6oparopEoro 3arurrrr fipenoAaBareJrro peKoMeHAyercr:
1. Ilpooecru ercnpecc-olpoc (ycruo nlnz B recroBofi SopMe) [o reoperuqecKoMy Marepr-t.uly,

Eeobxo,qrMoMy Arr Brrnonrentl pa6oru (c oqest<ofi).
2. llponeprnr naan nr,[rojrHer{rrr Jra6oparoprr6rx pa6or, rro,qroroBneEE6ril cryIeHToM IoMa (c

oqeE(oi).
3. Oqeunrr pa6ory cryAenra B na6oparop[u tl noJryrreHque riM 4annue (oqeur<a).
4. Ilpoeepurs r eucraourr orlerrKy 3a orqer.

Jlro6a-a na6oparopnaa pa6ora AoJrxEa Br{Jrrorrarb uy6oryto car,,rocroxrortrryro
npopa6orxy reoperxqec(oro Marepnalr4 u3) ren[e Mero,{uK qpoBeAenrr ]r nl?LrnpoBarile
3(C[epriMeETa, ocBoeEue rr3MeplTejrBEr,rx cpeacTB, o6pa6oTKy r \.\ sTepnpEraqrro
3(C[ep[MeETar'rbEEd aaqqErx.

IIpu opraunraqnn rHeayA[TopHoii caMocronre,rr,noii pa6orr,r [o AanEofi
a'lcqrrnJll-IHe rrperroaaBmenp peKoMeEAyeTc_{ uc[oJrE3oBaTb cJreayrorryre ee {opuu:
. Blrrrorueulre pacqernr,rx 3alanrlf pa3rroo6parnoro xapar<repa. 3ro - perueurze saga.r; nog6op

u rfiyreune Jrrrrepar)?rrbrx [crorruri(oB; noA6op [rrrocrparrBqoro rz oflrrcarerrllofo
Mmeprrarr'ra Ilo orAe.[6HbN pa3AeJraM K]?ca B cerr, tralHTepEer.
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. BbrrrojrEeH[e urralBrrayajrbrrbrx 3a,4aExtJ HanpaBneEE6D( Ha pa3Br.rT[e y cTyaerrToB
caMocTotTe.rbEocTlt II lII rqIlaTI,IB6t, I4ftatuB(I0 anSHoe 3aaante r\4oxer fionrtmb I{aK
(ax.qBrji cTyAeHa, Tat< 14 qacr6 cTy,qesToB fpyfirrbr.

. noar oToBka r HaJl ficas {e ao(nanoB- pe+epal oB Ha 3aaaH H ue fev u,
Tat<llM o6pa3oM, B rrpoqecce E3]qeur-rr K]?ca rrc[olrbgyerct 50yo aylvroprrbrx 3,rrrrrriri

(11% - nercuuu, 3970 - na6oparopEo-[paKrFrecnie) I, 509/0 3asrrrlfi orBeAeEo
caMocrorrenBEoft pa6ore cry,4eHToB.

flprlrepnan relra rrra pacve rnurx pa6or :

Prcder l. Koru'recmqeHHbr, aHCLttu3
1. Pacqer EaBecKn Am aEanll3a. Pac-{gr o66eMa ocanrrrejrr rlpll crexqoMerplqecKoM
cooTIIotIeE tI,I KoMnoEeEToB It Ilon).ropEoM u36LrTKe ocaa[Te,Tr. pacqeT floTepb llprl
IIpoMErBzrHnIl ocaa(oB. onpe,qeneu[e MaccoBofi aonr-r (B o/o) BerqecTBa B aHajrx3rrpyeMoft [po6e;
KOCBCIIEEI' AHIIJIII3

2. Pac.rerrr no llpuroroBreqlllo u crauAaprrEaq[u pacrBopoB crrjrr,Hblx K[cjror u ueroqeii.
Ilepexoa or oArroro cloco6a Br,rpaxeuur (onrlerrrpaqx[ ( ApyroMy, rropM,urrlru
r(oEqeETpaq[r c [olparBolrrrBrM roe$$uuueurov, Pac.IeT p$yrr,TaToB tlo MEro,{y KllcitoTHo-
ocrroBrroro B3aMMoAeicrBrrr. Pacqer (pr.rBofi TrirpoB,rE[r r-r BBr6op rrlAultaropa.

npuroToBnel{uIo
aprgHToMeTpulI,MeprypoMeTp{ll Ir KoMrrJreKcoHoMeTpn[. racqeT p*yrr,TaToB ocaArrTeJrbHoro u
(ovnneKcoHoverp qecxoro r urpoeauul. f locrpoen,ie KprBh rrrpoBaHhr,
4. Pac.rer Mo)ltpHoi MaccBr g(BxBaireHTa BerlecrBa,) racrB)4oulero B peAo(c-peaKq[ra.
Pacqeru no lpuroroBlreuriro n crauAapru3arl@ TnrpaHToB. Onpegerer*re o(uc.qnrerefi,
BOCCTAEOBETCJIEi, IIOHOB, IIE O6JIAAAIOqIX O(IICJII'TEJIbIIO.BOCCTAHOBINEJIBII6IMI' CBOiCTBAMTJ.

Pac'rer (puBofi TrirpoBaurfi . Bbr6op unAri(aropa.
Pasdet 2. @usuxo-xauuqecxue uemodot aHanusa
1. I4cnor*onarue ocuoBnbrx qpneMoB lla:nco-xrvrrecrux MeroaoB ,lEar,rr-rsa (Meroaa
lpaa)a[poBoqqoro rpa$ura, vero4a ao6aBoK, MeToaa MojrrpEoro cBoiicTBa, MeToAa
Tr.rTpoBaE rs) anr peIIIeIIrs Tu[oBBIx 3a,qaq Ilo TeMaM:
a) ueKTpoxxMU,tect(He Mero,[Lt ,tHzultli .
6) $orouerpavecrufi aE rn[3, Ee$enoMerplr u ryp6ngruerpua

Ilpulrepuan reMaruKa AoK,'raAoB rr peoeparoB (MoAynn 7 u 8 pa3Aena 2 (OXMA))
rrpuBeaerra B Meroauqecr<ux yrca:aruax [14, 16].

I4cnomsyercr uogy:rluo - peiiTrrrrroBaur rexnonorbr o6pa3oBarr[r (Ea [porrxenn[ Bcero
U3YIEIIII' AIIC4IIITJII,IEET).

CogepNaane Arrcq[rrlrrrr6r pal3Aenrercr ua 2 pa:4ena (no wrcrry ceuecrpos) no 4
MOAYJUI B ('DI(AOM.

Paz1el l. Auanumuleckat x*tttut (3 ceatecmp, dop a umoeoroeo KoHmpont - 3aqem c
ouelrkoi).

Mo.uyn6 1, fpaBlrMerp[.recKuii MeroA ,rn,rJrrl3a. Vcnooru ocaa(4eunn KpucrarJrJrriqec(rrx
r aMop1bfiBrx oca,4KoB. foMoreHHoe ocax.{eE[e. PasAeireuae [orroB rrp[ (orrrpoJrr]pyeMoii
Ben'iqllEe pH pacTBopa; pa3AeneHr-re uoIIoB c rroMolqEro peanu r (oMlreKcoo6pa3oBruMrr;
nprrMeEeHue opfaHuqecKrzx ocanflTeirei. PacqeTbr B rpaB[MeTprirrec(oM aE rJrrl3e.

I4uoNenre uo.4v.ru Heo6xo[livo HagarL c ocHoBH6rx onpereneH t: rparHMerpxqec(Hfi

Oamop, SopMa ocall{Ielllrr, rpaBnMerprqecrcs QopMa r-r TpeooBaHrir, K HtlM apeAbrBnreMbre.
Heo6xoArryo o6parllT6 BIInMaEIie cn}'Illarenei Ea yMerrre BbtopaTb Ha 3Toii ocEoBe qaE6oree
flpuroAEbre QopMy ocaxAeHl'r lr rp,rBuMerpuvecr<yo Qopvy u o6ocEoBarL ycnoBE ocax,{eEr.It
MaropacrBoprlMoro coeAuueurrrr. B na6oparopnolr [paKTnKWe o6ffarerEuo o3HaxoMLITt,

3. Pacqerbr rro r{ cTarr,qapTrBaunr.r TrflpaHToB B
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cTyaeHToB c ocHoBH6IMIr asalMTllqec(IlMt [pIteMaM[ BLrnOnEeHIl, rpaB[Melp4qec(oro
arair[3a rr pacqera pe3yrBTaroB aualrltsa. B datuotv ttodyne npedyc ompeHo lbtnonHeHue
ta6opamopuoii pa6omot u rlod?omosKa omtietua no umozcLi, sunorHeHu, .ttd6o,amoDHo;l
po5otkbL pacqerhHoeo 3adaHl.B e ycrosluL:E \jteaydumophoi pa6otubt, cettuuap u'mex)4ui
KOHmpOnb a aude co6ecedocauua u mecma, MaKcurvanbHoe konugecmao 6anro6 no daHHorrv

odynp 12,5 6awoc.

Monyr6 2. MeroA KlrcrorHo-oclloBEoro rr4lpoBaEts. pacqerr,I B Tlrrpr:frrsrp[rrecKoM
aEarrr4e: lepexoA or oAHoro cnoco6a B6rp€D(eHtr Korruerrrpaq[r, TrrrpaHTa lt Ap]ToMy; pacqsr
peyJrETaToB nprMoro u o6paTHofo TlTpoBarru{, TriTpoBarru, [o 3aMe4eHlro. oco6eusocrt
TrITpoBaEur MHor.oocEoBHr,rx (ItcJloT, K{cJtbrx cojlei:i li conei:i cna6Brx K[cnoT x ocrroBaEni.
Cnoco6u nrl6opa rlu4x(aropa. Pacrrer Kp[B6rx rrrrpoBauur.

IIpr rcy{entllr Mero,qa rurcrorrro-ocnoBuoro rrrrpoB,lau, Heo6xongMo, qro6r,r cryAeETr,r
yrcE n'l oco6eFEocTn SToro MeToaa: [pufoToBreE[e u cTaHAalrTu3arl'' TlrTpanToB, co3lztHrre
onrEMaJrBE6rX yCnOB{tr TrrrpoBar[r, Bo3Moxr{ocru lblmcllpoBilllrirr roqrur SkBuBlljrerrrrrocrrr. B
ra6opmopEoM rrpa(Ttltla{e ctyAeIrT6I AoJIr(EBI ocBolrrL pa3naqHl>le MeToArI{[
TIrTp[MeTpItgecKoIo aEaIIr3a, yMeT! paccqltTaTb Maccy I{n[ MaccoBylo,{ojllo tscruec,laa KaK B
opraHlrqec(rx, TaK rr lleopftu.IfiqecruIx o6!emax. B daauou Ttodyne npedyc ompeHo
AbtnOIHeHUe 2 taoOpamOput tX pA6Om U fiOdZOmOgKA Om4emo6 nO UmOzcLr| (nmo rcHtt
na5opamopHbtx pa6orh, pacllemHozo 3adaHtln 0 ycno7u sHeo))dumopuoi pa6omot, ceMuHap u
mekytllui KoHmpotb 6 6ude Komokeuyva u mecma. MaKcuvattbHoe konuvecmao 64u1o6 ko
datuouy uodytuo 22,5 6attoo.

Mo.[ynb 3. Ocagurelluoe r{TpoBarrue u (oMrr.]rercoMerpr{r. pacqer (pr_rBbrx
Tr.rTpoBaEnr B MeTOAZX apfer.rToMeTprrr, Tr.roq[aFmoMeTprr{, Mepk}?oMeTpu'r. ycnoBn,
rrprrMeHerrur MeTo,qoB. Mep(yprrMeTpE . KoMnre(coEoMeTp[qec(oe Tj4TpoButr te. vclonsue
KorrcT,lETBI ycTofiquBocTn. @ar<rop6l. onarro4r" ru uirr"rny c(a;Ka .tnrpoBaErl' B
(oMrrJre(coHoMeTpr[: (oErlenTpaqur .qoflorEuTerbEoro JrrfaHAa 'l pH pacTBopa. pacqeT
pe3yr6TaToB TUTpOBAjIr.M.

llpr r:yveuun Mero,qoB ocaxAerrrr I,l KoMrrne(coo6pa3oBarru, rrgo6xoA[Mo o6parrrB
BrrrMarr re cTyaer{ToB IIa pacqeTbr feTepoaeHnr,Ix parrroBecriflj o6brcEl.Tb rrpeuMyulecTBa
upuMeEeqE rrorrtTl4ii "ycIloBrroe flpor8Be.qeE[e pacTBoprrMocTu.., .?cIoBEa, KoEcTaETa
ycTofiqqBocTr-t". B ra6opaTopEoM qpaKT[tryMe cTyAeqTr,r Aon)I(Hbr ocBotrTb: trpqroToBreErle Il
cTar'raaprrcaqrlo Tt Tp,utToB ItaK B MeTOla.i< OCa)r(IeIIrrj Tax l:I B (oMrrrekcliMeTprrr, y]reT6
IIPI,IMEH'Tb METOAbI IIP'MOTO, O6PATqOIO TIITPOBAIIII' I,I BEITECHIiTENEqbIi BADI,IAEI TIDII
(oMnre(corioMerpuqecKoM TrrTpoBaEtrr. B daHHo jtod)ue hpedyc ompeuo auno,tueuue 2
ra'opamopHbx pa6om u nodeomocKa omte os no utuo?cLt t 6d.noJDteHu, ra1oDamoDHblx
pa6om, pacaemHozo 3adaHut s yctoauta \rrcaydumoptloi pa6ombr, cenuuap u meiyt4ui
KOHmpOnb 6 SUde KO"UO4AUy A U mecma. Makalr,ltl|bHoe koflu\ecmeo 1amtoe no dauuoity
.:uodynto - 22,5 6auoa.

Mo.[yr6 4. Orurc.lltrerbno-BoccrauoBrrrelrluoe DrrpoBaure. Ilepuaurauarouerpul.
Xpouarouerprlr. I4o4overpur. EpoMmoMerp[r. flparorooneulre i .ron1, pr"rur7r,
TETpaEToB. ycjroBllr TrrTpoBaE[r. tr4E,qqKaropBr. flpzuepr,r onpegeneuzi.

llplrcTrrrar I( r'3rrell ro rrlo4ynx 4, cre,qyeT rro,qqep(HyTb oco6)rc pon6 pga(lll'fi
orotcJrer rr-BoccTarroBfier l'; o6paTuT6 Brr[MaHI]te Ea $arropu, enunroultte rra BeIrFrrrHy
oKlcJrrnerrEHo-BoccTaHoBuTeJILEOfO rroTer l[a],la c[cTeMLr; Ha) tT6 B6r6rlpaTb 'EALI(aTOp IIpr
peaoKcuMeTpuqec(oM T[TpoBaHl,Il, [CrroJrb3OBaTb IlolrrTrre (baKTopa 3KB[Ba.]reHTrrocTr_I flpu
pacqeTe pe3yrBTaToB allajrll3a. B dauuon odyrc qpedycntompeHo gblnorHeHue 2
na6opamopHbtx pa6om u nodzomo7l(a omvemoa no umo?aM abtnorlatlu, ra1opamoubtx
pa6om, pdcaem ozo 3adaHltt 6 ycltozulx zHeaydumoploi pa1omt t, ceuurop i ,"iyr4ui
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Kovmpoltb 6 6ude KoJwoKluy.Ma u mecma. MakcuJvattbHoe koru4ecm6o 6annoe no dauuouy
itodyrto - 22,5 6&Mos.

Paz4et 2. @usuxo-xwvu4eckue emodbr aua,Lusa (6 ce.uecmp, Qopua umozoeozo KoH pont -
ja,tem c oueKou).

Mo.uyirE 5. @*I3r.rro-xuNruqecrue MeroAEr lurzrjrrl3a. More(ynrpHbfr crre(Tpan6H6d arEar,'lx3
Cle(TpoooroMerprr, EeoeroMerpnr ri r,?6r]AuMerprl'. AroMHr,re rr MoJreKynEprrbre cfiel(Tpbrj
tlx flpottcxoxleltlle tI xapaKrepficrr.Rn. Oororrerpnvecxnii auajlt3, 3a(oHr,I cBerorloMouequt,
Ocuoouue ys.nrr npu6opoo grr Sorolrerpulr u cnexrporforouerpltri. Bbl6op onrlMa:Ibur,Ix
ycroBrlii orrpeaeJreHnii, c[oco6br oqpeAejreEur r{oHr]errrpaquii. KaqecrBeHE6rii I'
I{oJIsqecTBeHHEIi asajlfi3 B Bi-.r,qrrMoi, ynlrpa$uoreroroii u rnQpar.pacuoi o6racT[ cle(Tpa.
AEantrrl-Iqec(te xapa(Tepucrlt(g Meroaa.

flpucrynar t< IBJIoxeHtIo AaEEoro MoAytt cjreAyer EanoMurrrr, ocrroBxlre
xapa(TepucTuKr.r 3neKTpoMarrr[Tr]oro ri3jryreErir, pa3jrurllre Mexly aToME6M[ Il
Mojre(yjrrpH6rMr.r crreKTp,tMn. flpl' paccMoTpeEnr [porcxoxaeH[r cne(TpoB Itor.lorqeHuq
cne,4yer fioAqeprur]'r6 rix pa3nrjqll}1o nprpoly. Cryaeur AoJrxeE npeAcraBnrrb BrIA crre(Tpa
rrorJroueErrr, ero fpatbuqecKoe u3o6pa,i(eEr.re B BrrAr-rMofi, yr6Tpa+lroneroBoii I-l nEQparpaqroft
o6nacrrx cfle(Tpa; ocHoBrrBre xapar{TeprlcrliKlt clre(Tpa rIorJIorqeEDI (DonoxeEue, Bblcora,
Sopua uarcuul,rra, uucjro MarncrMla4oB). CreAyer oco6o orMerr.rr6, Kar{[e ibaKTopr,r BJrE ror rra
grri xapa(Tep[crr.rKr, nar<ue llusuro-xlnuqec(r,re u asarrrr[qecKfie xapaKTeptcrl.r(ll Moxuo
u3Bneq6 rlpll ztHzrnli3e cfle(apoB rrorrotreEfit. Paccr,larpuBa-g aEaJI[3 cMec[ oryaltreEH6lx
BerIecTB, cTyaeETEI AOJIXHbI 3EaTb 3,II<OE  IAUIr1BIIOCTU OnrlIqeCKO* r]rOTrrOCTrr Il JMer6 ero

npr{MeHrrr, AJrr pa3Jrr.rrrH6x BapuarrroB onpeAeneHrr cMecefi AB}a( oKpaureHE6l\ BerqecrB (c
[c[orlB3oBarlrreM aHalruTrrrlecKoro IlirI,I fpaibFrecKoro cloco6a pacqeTa). flpl, [3roxeEr.r[
MeTOAOB O[pe,4eneE[r (OEqeETpaqtt cJle,qygr Eo,q9ep(H]"rb .qocTouHcTBa r{ ofpaEuqeEr.rt
TOrO IiJIA IIEOIO MeTOAa It ero [pIiMeE[MOCT6 ]lrlr al:laj',Iq3a HeOpraHI-IqeCKI,IX Il OpraHUlteC(ItX

BerqecrB B p,BnrdrrBrx o6nacrrx cneRTpa. IIpn pacclrorpeuuu ocrroBrrErx y3jroB [pu6opoB
llorouerpu.recroro auarru3a rralo orMgTrrrr, prl3lrrzrrue B KoncrpyrrlnonuErx Marepuzurax AJrt
pa3rrr,rx o6Jracrei c[eropa, Aar6 cle(Tpajr6lrEre xapzrKTep[crrKr l1croqlrrr(oB trztryteuut, B
dauaou nodyte npedycwompeHo lbtnorue ue 3 ta6opamoput"tt pa6om u nodaomoexg omvemoe
no umozcltv adnorHeHut na60pamop blx p460m, pacqemHo2? 3adaHut a ycJtoguttx
eueaydumopuod pa6ombt, cet4uHap u mekwui ko mponb 6 cude koltroKauy a. MdKctlvdttbqoe
ltoru4ecm6o 6awoo no daturouy uody.wo - 30 6auoc-

MoaynB 6 . C[e(TpaJrbHEre Mero,qEr aualrrz3a 3usccuossufi cneKTp€u6xEri aualrn3.
flpollcxoxleElle aroMlrBrx cneKTpoB u3JrFeEur. KaqecmeHuHii tr KoJrrqecrBeEHHfi
cleKTpajr6Hbrii aEaJrrB. Mero,qbr olpe.4eneE r KoErlerrTpaqui, Arowo-a6cop6qlorfiHii
aHarr-I3. CpaBE[TeJrEHarr xapamepucTrr(a MeToIoB gMllccroErrofi aToMHoii crreKTpocKollrrfi.
J}oromecqeurur,rii anarrr3. A[laparypa Il ocl.roB6r (aqecrBerrEoro lI KorriqecrBeru{oro
JlloMliEecqelrrltoro allarl,3a. PeETfeEocne(rpzrnEEble MeroABI, Teoperll.lec(ue ocEoBr,t u
pa3IroBrrAIrocTI-I. PeETreEoQnyopecqeqTEbrii ararrB, TeopeTrqec(ue ocrroBbr, Kojr[qecTBerrHr,li
y Ka.feo BeHHbri aHain3, Macc-cnel{TparrbHbfr aHatAS.

OcBoeH[e aauuoro Mo,uyr]r lpeAycMarpr.rBaer Eantrcar re pe$eparor v ycrr$re
AoruraAbr [o [peAnoxeEr{ErM TeMaM. IIpu fioAroroB(e cryAerrroB K ycrrrErM AoKJraAaM creAyer
o6parqarb BrrnManrze rra reoperrrqecnle oclroBrr MeroAoB. TaK B aroMuo-a6cop6uuonnor,l
aEiurrBe Iloaqepl{H]'r6 cB'3b Mer(Iy SMrrcc[ei KBaEToB cBeTa 'l I4x rS6upargrbHoii a6cop6qtreii.
flpr usroxeuur rnou[Eecqerrrrroro agaJrrr3a BaxEo [oArrepxgyrb pa3jluque B lponcxo&4egl,Ill
3M[cc[orrE6rx rr JrroMrrEecqer{TE6rx crIeKTpoB, B daHHoit ivodyne npedyci4ompeHa nodzomooka
cmyde mo doknada no npednolreuaoi met4e u Hanuca ue peQepama. Maxauuanr"toe
Korusecmao 6aqroo t1o dauuo.My ]todyra -5 6atnoe.
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Morynr 7. Sner<rpoxultzuecr<re veronr,t, Kon4yr<roverpus n BEtco(oqacrorrioe rnrpoBaq[e.
Ilo:remluouerpra r,r rroreuu[oMerpuqecroe rrrrpoBarrue. BonlTaMuepoMerprr 11
aMnepoMerp4recKoe T[TpoBzlHue. Ky.nonoverpua. llpu6opu, npurqlrnBr u TexHrr(a
r8MepeEt-rt, SneKTpoabr, 9re(Tpttlrec(xe ueflt, 9nel{TpoJruTr-tqec(I e rqet(E, crroco6br I:l
ocrroBr6re npneMEr pacqera arr,tr'rrr3[pyeMLrx KoruqecrB. flp[Mepbr onpeAereE[t.

I4sroNeuue MoAyns crelyer lraqar6 c ocuoBurrx ron Trfi rz onpeAeJreu i, Tarux KaK
gjre(TponpoBoAHocrE, greKTpo{bopgr[qecruti u penaKcaqfoHuue s$Qerrrr, rrojtrpu3arll't
gJre(rpoAa (opueHTauuosHas n AetbopMarlrzouna.r), ,4ur[{y:uouH6rii 1 MnrpauorrEEre To(l,
Trrnr,r gre(TpoAoB (rmAtlxaropa6rx a cpalfieuru). B pa:gore norenqxoMerpull cne,{yer yAeIILIT6
BEtMaHrre {oEceJre(TrBlr6rM 9JrempoAaM, rrx ru[aM u xapar{Tep{crriKaM ((o9oorq[enr
cerel(TliBltocrli, BpeMt orHIIi(a, npe.{er obllapyxeHl,tt, ,rlrrepBat"I BBInorHeIrut gneKTpoAgofi

OyE(IIlIu.). IIp[ paccMorperur[ (pr.rBBD. T[TpoBarr[r cregyer o6paurr enfivarue ua lpusuxo-
xllMrrqec(ue cBoiicrBa noEoB ([oABlxriocrB, noalporpallrvecra_r aroEBqocrE, florer{ruzur
Boccra{oBnegtr), BJII{tIoIq[e Ha BrrA 9TI,IX KpIrBbL\. flp'I rrqFIeI rI, roreHqrroMerpliqec(oro
TltapoBanr-ra Heo6xoArrMo o6parr.rrb Brr[Maure Ha MeroArl orrpeaelrer tr roqKlr
3(BIlB,lJreETrrocaIl (AuOOepeHrIlanBHBrii ,I xnrerp:ln6HErfi MeroAEr, MeroA fpa}Ia, MeroA
rrocrpoeHrr l{pr]Boi no BTopoii npou3BoAEoi), ua yc:toour flpuMeHerr[r I{axloro MEroAa.
Heo6xoaulro rroAqepcr)rr auzlJrtrnqec(tte xaparoepricrtrKx ueroaor (uyrcuure,rurocrr,,
ToqHocrEJ Boclpou3BoArrMocr6j rrpeAejr o6EapyrreE{s). B dauuoet nodyte npedycnompeuo
abthoueHue 4 nq6opamopHbx pa6om u nodeomoaKa omqemoa ho umozclrt aunonHeHut
n46opamop dx pa6om, pec4em ozo 3adauua e yatoaua.x eueaydumoptloi pa6omd, cotttuHap u
metlt4ui KoHmpotb o cude Ko okluynta. MdKckwarbHoe koru4ecm6o 6awoe no dawrcny
Modyrn - 37,5 6tnno6.

Monyn6 8. Xpolrarorpa$nvecrue Meroalr anarursa. KraccrSukaqrrt no
afperarEoMy cocroru{ro iba3 lI MeaoAuKe qpoBeAer r gKcrreptrMeHTa. flprErlr[Br r-r $rcrxo-
xllMrrqec(lie ocHoBEr Mojre(yrrpnoii a6cop6qrzouuoii, rasooof, pac[pelennrerBHoi
xltA(ocrEoi xpoMaTorpa(bEr.r. tr4onoo6lrenua4 6waxllar, ToE(ocJroiEarr xpouarorpaQua.
Oco6euuocru verogoB, a[Dapaq?a, (aqecrgenuufi tl lto iqecrBeuulti auanrt,

IIpa rt)"{eulrx coAepi{an].rr sroro MoAyIrr, (poMe ,ra6oparoprlrx pa6or [o reMe
clreAyer yAenlrr oco6oe BEnMaE[e pa3Jruqnro xpoMmorpatbu.recK[x MeroAoB analrlBa,
yAerrnb BHI'Mante [apaMerpalM, trcrrojrr,3yeMbrM [plt [poBeAeH[rr aEann3a. CryAeETaM
rrpeA,raraercr c,{enarb Ao(JraAEr no AaEHoii TeMarr.r(e. B coAepx,u rll ,4oIoIaAoB creAysr
cAerrarE anlerrr Ha pa3rr.tque e lfrcuxo-xuuuvecrlrx ocr{oBax KaDK,uoro MeroAa, npuuufirrbr
(aqecTBeHEoIo ti (onultecTBellEoro aHaJrLBa, Bo3MoxEocTIt 3T'rX MeTOIOB (a( Ar'rt
pa3AeJIeH[r, TurK Il Anr aEar]lBa. B da Ho.M rtodyre gbtnonHe Lte ] taqopamopuoi pa6omot u
nodeomoqKa omqema no umozaM abrnonHeHl.a ta6opamopuoi pa6omar, a marlce
npelycuompeua hodeomoqKa cmydeumon doronda no npedtocrcetuoi meMe Ntu
cobecedoaaH e no 6ceM mei4att . oayrt. MakctL anliHoe Korulecmao 6anoe no lauuo:try

odytto -7,5 6anno6.

10, Oqenovnrre cpegcrna Anfl Terynlero KoHTpo!'rq yc[eBaeMocrx, upoMexJToqnofi
arrecraul l no lrroraM ocBoetll|t AucqIrIlJtI,IHt I It yqebHo-MeroAnsecKoe o6ecneqeHne
caMocroqrenr,Hoii pa6orH cryAeHToB

u{cTeMa (orrTpojtr IIo (]?cy BrutoqaeT: TeKyrq!{ii KoETporb ((olIoxBr_r}a,rbr Il
co6eceAoBaH[r Ilo orAeJrbrr6rM MoAyJrrM rrporpaMM6r, oTirerr,r IIo .ira6oparopurnr pa6oralr,
pacqgTE6te 3a,qaHrrrr, pelbepaTBr flo oTAerbEErM Mo4vnrM nporpaMM6r, TecT6r), npoMex,'Toqnyo
aTTecTarluro [o rrToraM Tpeabero ceMecrpa - 3aqeT c oqeE(oi (pa3aer 1) u rrToraM lrecToro
ceMecrpa - 3a{Er c oueHKoii (pa3aer 2) .
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IIpu ruyqeHlrr, I pa:aena (rperrdi ceuecrp) no p$yrrbraraM rerqqeii pa6or6r cry,qenr
uoxer ua6pau 80 6aaJroB, B ToM rnicrel
- 7 JraboparopEErx pa6or - 20 6annoBl
- 4 aouaruurx ga,{anns - l0 6arron;
- 3 xojlrroRBr-ryMa - 45 6annoB:
- l co6ece.{oBaE[e 5 6arroB.
I,Iroronuii saver (recrupooauue) 20 6amos.

flp], ],3:frcH.du 2 pa3Aera (mecroii ceMecrp) cryAenr uoNer na6parb 80 6annoB, B roM
IIIICJIE:
- 8 naooparopHBrx pa6or - 20 6aruoe;
- 2 AoMalIIErix 3aAaEur - 5 oanroBj
- 2 noruorcauyva - 45 6a:uroe;
- 2,4orra4a aru peQepara -10 6annoB;
I4roroouii :aver (recrrzponamre) - 20 6aanor.

Mt'tnqMa,'rt,Hoe (oruqecrBo 6aruoB rIo (ar(AoMy r-r3 Br-r,{oB TeKy:rqefi pa6omr cocrao:raer
nojroBlilry oT Mtt(c[Mal"rbEoro,

AaQQepeurlqpoBasnaur oqeu(a rra 3aqere orpe,qersercr B coorBErcrBult c 6arrr,Hoii
c[creMoi oqello(: 100-85 6a.rnoB - (orirr.rqEo), 84-70 6annoe - (xoporro), 69-52 6alr:roe -
(yAoBjrerBoprireJEEo), MeEbme 52 6a,1roB - (HeyAoBrerBopurejrbrro):

- orleH(a <orrriquo> (100-85 6arnoo) nrrcraorrercr cry,4eETy, o6Hap)t(IrBllleMy
BcecropouEee, crcreMarrlqecKoe Il Dry6oKoe 3Harr]r,le nporp,rMMHoro MarepLIaJIa, WeHI-re
cBoooAno BBulorqtrE 3a,rlaHrl', [peAycMorpennue pa6ovefi nporpaMMoft ]qe6llofi ,{Ecu,IIIrriH6r
ula3aeroM), ycBorrBrleMy ocEoBH)'ro JruTeparypy Ir o3Ea(oMJreHEoMy c aonorHrfenEHouJ
peKoMeHAoBarrEoii pa6oseii DporpaMMoi, a raxxe ycBorrBr[eMy B3aMMocBr3b ocHoBHbrx
rrorrrrli AricrtlrrrJrnEbr (pa3Aera) B r.rx 3rrayetlllu ,qjlt fipl-Io6peraeMoi IIpooeccI-II,I,
rrporBrBneMy rBopqecruie crroco6riocrr-r B rlogllMaHll-r, I{3lroxeuxlr tr trcrrolrb3oBaurrn ;Tre6uoro
MaTep[ana;

- oueEr(a (xopouo, (84-70 6a"ua) BbrcraBJrrercr crygenry, o6napyxuBueMy [oJrEoe
3liaEI|Ie flporpaMMrroro MaTeprzalrta, yclleluEo BbuIoJIIItbtqeMy npeaycMoTpeHrrBre B nporpaMMe
3aaasqr, ycBosBureMy ocrroBH)aro nrrTepar)?y, pe(oMeIIAoBaIIq}.Io B rrpofpar4Me, a Ta(xe
lo(araBrrreMy cr.rcreMarl,lqec(I-rii xapa(Tep 3rraHuii rro AlrcqrrrjrrEe (rypcy, lrogytrro) u
croco6rroMy K Ilx caMocrorrellbHoMy fiolloffreHrro r o6EoBneEno B xoAe Aan6Eeiueii
yre6uoii pa6oru r npolleccuoua,rruoii ge.rrejrr,Eocru.

- oqeIII(a (yAoBJrerBop[Ter6Eo) (69-52 6aff) BbrcraBnrercr cryAeHTy, o6Hap]x!18[t€My
3Earr[e ocHoBlroto [porpaMMEoro Mareprrana o o6reue, neo6xoguMoM Arr AarbEefimefi ]"re6br
u pa6oTbr no upoQeccu[, clpaBnrrorqeMycr c BBr[oJrHerrreM 3aIlallsfi, [peAycMoTperrEbrx
npofpa.r4Motr, Ilpr-r 9ToM aonycTrrB[reMy rrorpemrocTrr B oTBeaej fipr-r BBurorEeHur4 3a,qaHuii, Ho
o6naAaroueMy Eeo6xoAi,rMBrMrr 3HztEE Mr.r Arrr [x ycrpar{esnr lIoA py(oBoacrBoM
lpelo,4aBaTeJrr.

- oqeHKa creyAoBnerBoprirenBqo) (MeHee 26 6alloo) rucraalaercr cayAerrry,
o6HapyxlrBueMy [po6erEr B 3HaE[rx oclloBrroro nporpaMMqoro Marep[ajra, IorrycrqBlreMy
rlpEHrlurlllaJrbEbre omll6l{r B Br,monrlequl,I npeAycMorperrEtrx nporpaMMoi 3a,4afirr*.

ftr reryqero Korrrpojrr ycrreBaeMocrri no KaxAoMy Molyjrro n3fraeMoi{ At cq[[nnH6r
q flpoMex)Tosnofi arrccraq[lr [pllMerl rorcs r(oJl]toxBr-r]'r\4r,r, co6eceAoBaunr, Aoura,qEr rt
peQeparbr, recrbr.

Pa:pa6oraurr KoMrrlreroBr 6urreroo (no 20 6rleron) Ns c4a'rtl co6ece,4oBauut B
MoAyre.l [ (onno(BrrJM,M B MoAyJrr:x 2-4 pazpm <KonuqecraeEELIf aHarq3) B Tper6eM
ceMecrpe u B Mo,4yjrsx 5-6 pa:4ena <@XMA> s uecToM ceMecrpe. Konrpoll ruanufi
cryAernoB ria Bcex 9Tanax ocyrqecrBjrrercr nyreM KoMrrBrorepForo recrripoBaEur. KoMnne(T
TecroBbrx 3aAarr[i n|I'I Konrponr reryrlefi ycrreBaeMocrn no pa3AeJry 1 <KoarrqecrseHEEtii
aualrr43) cocronr E3 260:a4anui - n ocuouroM 3a(pblroro rrrra, Anr [ToroBoro KoETpoJrr tr3
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260 gaaasui. BuAanaeuufi (axAoMy cry,qeHTy riEIrBt lya.'rr,HEri rrroroBBrfi Tecr B(Jrroqaer B
ce6t rro 20 3a,{anrii rro BceMy pa3Aery I u reHepupyercr c rroMolrtrro crIeqlranLroi
nporpaMMEr. BpeMr llpoBeleErl' recr[poBasuq paccqrrrr,rBaercr ncxoAr rr3 .rpcx r4lrHy.r rra
o.qEo 3a,u,tlllre. KoM[re(T TecroBbtx 3aIaEr,tii IJrt (ollTpont I-rrofoBoft ycrleBaeMocrl IIo
pa3leny 2 (Ou3llr{o-xrMuqec(l,e MeroAEr ,lll,trrrI3a) cocrorrr Il3 160 :agauvi. Br,rgaoaevui
(axloMy cTyaeHTy ,iHArrBriayanBqrrii lrTofoBr,rii TecT BKnroqaeT B ce6q no 16 3a,IaHnfi rlo
BCeMy pa3aery 2 u rar<xe reEep[pyeTcr c rroMorqblo c[eq{aurbrroii [porpaMM6r. BpeM,
IIpOBeAeHrrr TecTIrpoBaIIur paccltuTblBaeTct Iicxoat u3 ABlx MUIIyT Ha OAHO 3aAafil,e.

flDllvep 6ujrera l.lrq craqu Kor,ro(eqla[a no volyrro 2

1. Ka(re rpe6oBaE[r npeA6rBjrrrorcr ( peaKqrrrM, rclojrb3yeM6lM B TurprrMerpuqecKoM
aEar'IIBe?

2. B I{aI{oM cnyrae tI3 AB]x cpaBHuBaeMbrx BernqrrHa cKaql{a rrrrpoBarrrr 6yger 6oltrue:
0 ,1  MC6HNHT+0 ,1  MHCt
0 ,1  MC2H5NH2+0 ,1  MHCI?

3. Ka(yrc r,rH.qu(aropnyro olllu6r<y cae4rer ) lur6rBar6 rlprr rarponanuu NaOH+HCI c
MeTIIIOBBM OpaHXeBbIM r-r KarylO nplt Tr-rTpoBaEuI:l c TrrMoJIoTane{HoM?

4. Ha:nmr cuoco6u ycrarroBrertrr FopMalrbnoii (orrleuTpaqr[ pa6oqtrx pao-r.BopoB
(Tr-rTpaHroBJ r.r IlprlBecru [p{Mep6r.

5. KaI{I'MI, cloco6aMrr onpeleirrercr coAepxaE re P2O5 B y,qo6per rx?

3.

4.

2.

l .

flpnnrep 6rzrera,qnq caaq, xopro(n[]'r,{a no rroayrro 5

KaKoe csoicreo [3MeprrcT B fioreurl[oMerpuqec(ux Meroaal\ auanu:a? Karre $Frqur
BEmoJrarror rlr{ariKaroprrue 9lre(TpoA6r r.r KaKrre - gJre(TpoAhr cpalueurrr? Kanre
'rpe6oBaE[r K HrrM fipel6rBnrrorc.r? flpueegure npuMepBr trrrA[(aropEbrx sJteKrpoAoB n
9rempoaoB cpaBrreHru.
flpr.rBeAnre nprllllrrnl-rarrBrryo cxeuy no:txporpa$rqec(ofi ycralloBl{It c pryrHbrM
(allaloultM gleKTpoaoM. qTo TaKoe ([ocTotIIIIM (arlI,IJIJItp0) I, I<aKOe 3IIaqeEIIe OHa LIMeeT
Arr [paxTr.IKI-r?
MoNno 'Ir B pacrBope, co,{epxaqeM NaOFI r NHaOH, onpe,{enrrrE coAepxaE e o6o[x
(oMrroEeHToB MeroAoM KoHAy(ToMerp[qec(oro rnrpoBarrDr pacrBopoM HCI? Ka]roi BnA
[MeeT (pr-rBrur TuTpoBarrur gTofi cMecu?
qTo ra(oe rrorerrqfia[ pa3ror(euqr l-t flepenafiprxeElzr? Ha3oaure ocnoeuuc lpu.ruau
flepesafiprxeHrrr. 9elry paena geicrrurellbEas eerr,Isr ra 3{C, npu roropofi llpor{cxo4u.r
9re(Tpon[3?

fIDuMep[Hi recr.u.[r r{o}rmors re(vueii ycnesaeMocrn uo r{orvlro 3

1. ,{:ra oupe.4eneurn quqKa Mero,qoM oca,qrrreJrbrioro rI]TpoDaHIla ucuonnyerca pa6ovuii
pacrBop:

1) AgNO3
2) K+Fe(CN)e
3) Hgr(NOt,

2. B apri:urouerpru 4rr $rzr<ctponarrlra rogKr.r g(BrrBaJrerirnocrn a,4cop6qlourrbre
nH,quKZrTopl'I [pr-rMeF loTct :

l) n ueroge Mopa

2) o ueroge @onrrapga
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3) o ueroge Oaauca

3. ,{rrr pacuera paBnoBec[fi B pacrBope rrpu rrrrpoBasr4n rzosa Cd2* Tpz]rouoM E B cpeae
aMMoHtfisoro 6y4epa creryer rrc[oJrr,3oBarB (oHcratHTy ycrofqr-rBocr[:

t t  n '  -  Dcov_ '  
P a d v z  - -

q c d l  .  d Y "

l, pcdy, = re!!
ucd l

3r  n  -0 .0" ' ,- ,  P C d Y -  -  - -u Y '

4. flttx clauaapwrzaquIz pa6oqero pacrtsopa B MepK]p[Merprxt B (aqecrBe ycraxoBoirqoro
BeIqecTBa licltojlb3yeTcr:

l)NaNO3
2) NaCl
3) NarCO3

5. KoMlreKcoHoMerpnqeaxoe onpeAeresu€ uoHoB Fe(III) [poBoArr rro Msro4.rxe:
l) nprMoe rLITF,oBaHxe B Klrcroi cpele
2) npauoe rurpooaruze B cpeAe aMMonrrftHoro 6y@epa
3) rurporanae uo sauetqeEnro B (Ircnofi cpeAe

l. B clempo$oroMerp[rrecKr-rx Mero,qax aEaflr3a rcllorE3yercr cBoiicrBo:
a) rBryreErie cBeTa aroMztM[ BerUecrBa;
6) norurorqeurze caera aroMaMr BetqecrBa;
B) IIorrolIIeElIe cBera MorervJraMrr ltJrr.r r4oH?L]\4r-r;
r) pacce.auue coera vacruqaM[ BerllecrBa.

2. B Aare(oii ynbrpa$loneroBoii o6nacru (1" < 200 ulr) uor:rouaer cBe.r.BeuecrBo:
a) C2H6;
6) HCl;
o) MnClr;
r) C6H6.

3. 3a(ony Eyrepa-Jlav6epra-Bepa coorrercrryer $opuyna:
a) I = Io.K.c;
6) I = a.cb;
B ) I= Io l0 - "1c ;
r) I  = Io.K.(1 - 10' ' t) .

4. flpr-r onpe4eleurut ollTt-rqecl{oi rrJrorrrocru Ee BauMoAeiicTB),roq[x Apyr c Ap]ToM
BerqecrB c KoE[empaqqeu q tr c2 noryrle'jr,\ 3EaqeIIIlr A : 0,3 r A : 0,2. OIT[.recKa,
rulorEocrb pacrBop4 coAepxaqero oArroBpeMerrEo o6a grrx BeIIIecrBa B Tex xe
KoHqeETpaqux (/ = const, l, = const) paBEa:
a) A = 0,1;
6) A = 0,2;
B) A = 0,5j
r) A = 0,3.

5. B ocqoBy Mero.4a flprMoii Kon4,'r$oMerpu[ rrolroxeua 3aBrrel-IMocrb:
a) 3a3r-rcr-rMocrb gremprirecKoii [poBoAr-rMocr[ or KorrqertTpalll],l olpeAeJrreMoro BetqecrBa;
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6) saarzcrvoct nog3llxqocru onpeAelrreMoro rloqa or ero Kor{qeHTpaqnr;
B) 3aBucttMocT6 cllrbr To(a oT gJlel<Tpl,qecl<oro conpoTqBreHn pacTBopa;
r) 3aBuctMocr6 3reKTpfiqec(oft [poBoAI-IMocrt or BerlrquHbl 3apr,qa IroHoB o[peAeJrreMoro
BeIIlecaBa.

6. B Me:roAe nprMoii noreHurroMerpr.ru JtnEeiiEbrii rpalyupoBoqEErft rparfizr clegyer
cTporrTb (oop/ur{aTa,\:
a) E - c(x);
6) E - lgc(x);
B ) lgE- lgc (x ) ;
r ) l gE  c .

7. Ilorenqlrouerpnqec(oe rqrpoBaule HCI pacrBopoM NaOH xapar{Tepx3ysr KprB,ur:

vr^

rl
8. CxeNraryqecKas ganlrcl PI(H2)/2H* coorBerarByer oner{TpoAy:

a) creKrrEHoMy;
6) nogopoguoMy;
e) xaurr4poruouy;
r) na,rolren uolry.

9. B ocuose grmccrourroro cle(T?anbnoro aua:rr-rta leNur $u:tlrrecftrtz npoqecc:
a) 3Heprerr.rqecKrii nepexoA BnyrperrErrx gjre(Tpor{oB B MoneKyjre;
6) sEeprerrrqecKrfi [epexo,u BrretrHrrx sreKTpoHoB B MoJre(yne;
B) lepexo,q BEeuIIux 3JreKTporroB B aroMe Bo:6ytrgeuuoro ypoau ,r rra 6oree :flr43Kurr;
r) repexoA BHeDrEux ore(TpoqoB B aroMe c ocEoBlrorc )poBr rra Bo36yxlellEbri.

10. Ha[6oree roqrrue pe3yll6r.albr .qaer MeroA Korrr{ecrBeanoro 3MuccuorrrJoro
aEajrIl3a:

a) MeroA IIocrorIIIIoro rpa$rra;
oJ MeTOA TpeX STaJTOEOB;
B) MeroA [epeBoAEoro Ko3oonquenra;
r) MeToA oAEoro gTanoEa.

11. BErlorEeE arraJrrB MeroAoM gMrcc[orrEoii cfiel{Tpocl(orurll. fpa4yr.rpooo-rnue
fpa(br(u r.rMeror crel}'Ioql.Iii BtlA:

A5

txc.

l9



uHlt oTEOCtTCt It M9IOI{y:

a) Mero,qy rpex gTanoEoB;
6) uero4y nocroxruoro rpa$rzra;
B) Melon) o.[Horo .TanoHa;
r) neroAy Ao6agor<.

12. B ra3oBoii xpoMarorpaQmr rarapolrerp orEocurcr ( Trny AereKTopoB:
a) It Aeae(ropaM no renlonpoeoAuocnr (,{TI1);
6) r< gerexropav uour.rgaqlln s nJraMeEn (AI4II);
B) K nereKTopaM rreKTpoHHoto 3a\Bata;
r) n repr"toxulruvecruM Aere(TopaM.

ll. yqe6so-Merolr|qecnoe n unr[oplraqnonnoe o6ecnevenue 4ncq[n,trrHBr
a) ocEoBEar rI,Ireparypa
1. Kouepnzua JI.A., qepu[rtoB B.B., Orn MoHoB !.A. Jla6oparopurfr rpaKrLtKJM rro

x[MttrrecKrrM MeroAnM asar'Irj3a ((oJr[qecTBer{ELrii aHarr,3). tr{fxTy. I{BadoBo. 2011. 116 c.
2. (Dtrrr.rMoEoB 4.A., Bor(oB A.8., KoqepDrEa JI.A., nMr-rrpneBa H.f. Jla6oparopllBrft

rrparTrrrqM no llnsrzro-xr.ruuvecKr.rM MeToAaM allalusa (Sorolrerprzl rr T)?6lr[rMeTpr-rr).
(noA. peA. Ba3aAoBa M.I4.). tr4fXTV. I4oanono. 2011. (6ffi:r. )l!186).

3. Ea3aHoB M.tr4., Kouepnrua JI.A., Mopo3oBa P.lI,, r{epurzr<oa B.B. @rzgutto-xtvaqecxlre
MgroIlI,urrulq3a (9Jlel{TpoxlrMl-Iqecrure a xpovarorpa$uvecKle MeToAEr auanrca): la6.
npamrlI<yr,r. (flog. peg. Baranooa M.I4.). I4fXTy. UBaEoBo. 2012. l 17 c.

4. 9epu-rncraa H.B., Jlrrrr<url A.tr{.,,{ynuna C.B. Plxono4crno ro upoBeAerrho ceMriuapcrulx
3aHsruil no 1b[3rr(o-xuMrrqecKrM MeroAalM atErur-I3a: MeroA. y(a3aHrir. (IIoA. peA. Ea3aroBa
M.I4.). I4fXTy. tr4BaEogo. 2012. 68 c. (6u6r. Jtl32).

5. Jl1pre IO.IO. CupaBoqr[l( IIo aEa]'r[rrrqecKoi xIlMrrII. -M.:tr{n (ArbrIIc).2007.

6) .uonorurrorr,naa lureparypa
6. Bacunres B.II. AFairurlqecra{ xrrMrrr. K}r.1,2. Tr.rrplMerp[.{ecn ii u rpaBr.rMerp[qecrulfi

MeroABr atra,Trzsa. O[3r.r(o-xuMrrqecr[e Mero4u aua:rr-r:a. - M., {poQa, 2002
7. Bacwrres B.lI., Moposona P.fI., Koqepriua JI.A. Auarrru.rec(ar xnMtrr. Jla6opmoDurdt

npaxurnyrr. - M., {poQa,2004.
8. Bacrzmeo B.II., Koveplzua JI.A., OpnoBa T.A. Aflarnr[.rec(a-a xtlrrza. C6opuur< nonpocoo,

),rtp&irrlent-tii ll 3aAaq. - M., fu004 2003.
9.3onoroBIO.A.OcsoBr,raEarrrr[qec(oixltMlru.M.:BbrclllarrrrKora.2OO4.e.l,2.
10. Ba3aqoB M.I4., Koveprrna JI.A,, Karponqena A.B., Bopo6ree ILH., Boaroo A.B.,

fop6oneroBa f.f. Pa3Aarowbri Mmeptla:r ll neKq]ionrroMy rypcy uo asalrruqecxot
xnMrrr. (KoflHecrBenurd aua,rr:). tr4lXTV. I4aanoeo, 2004 (6r,t6r. Ns933).
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B) nporpaMMsoe o6ecleqeErre
I. r parqe,re A[cq[nJrnH6r ((Korn.recrBefirGlii aHarr[3> (BIIA 3aErrrrfi" TeMEr 3a'A-rr4rt rr
Ea3BaHrre [porp,lMM:
pacqer aojreBoro pac[peleneE rr qacTr.rrt arr fiocTpoeHlu ar.ralpaMM
pacrBope MrroroocFoBn6D{ Kr.tcJror (uporpallua RRSU), pacuer
(uporparuua RRSU ).
II. a parge,re gncqunJ'urnr,r <<Orl3nro-xnMrlrrecKrre Meroalr anarrlr3o,

Blz,q gagarufi Teilrr,r gausrrlfi
Jla6oparopuar Onpegenenrzeruocynr$arauerogou
paboTa (ynoHoMeTpuqec(oro Tr-tTpoBaEI-Ir.

Jla6oparopuar Olpe4ereuueqarxauero4or"r
pa6ora alMlepoMerpriqecKoro rrrrpoBaur.q.
Jla6oparopua-r Oflpe,qerer e3lTA$orolrerpuvecrrnr
pa6ora Mero,qoM

Jla6oparopuan OnpegeaenreyrcycnotKr-rcJrorr,rMeroAoM HAc
pa6ora (ynoHoMerprrqecKoro TlTpoBar{lr.
Jla6oparopuaa Ara,u-BcMecr-rKpaclre.leiiooroMerprrqecruu MXTR
pa6ora MeToAoM.

GZN

EDTA

paBIIOBeCtS B BOgUOM
(prrBbrx TrTpoBarrut

Ha3BaE re lporpaMMrr
KYLON

nporpaMMa /Uu pacqera c[creM rrxrefinbrx ypanuenlrii <Exelii

3aqerqHe recrrI rlo p,BIeraM AIzoqtlTIJIuTIBI nolroroBJlelrhl c [crloJlr3oBaurieM rrporDaMMEI
SunRav TestOffi cePro Bepcxa 5.0.1.209
r) 6ashr aarElx, IltribopMaqltoHrro-cflpaaoqE6le rr lo[cr(oBbre c[creMEr
Stability. Constants Database SEeUERY 2001, yIJpAC and Academic
Softwere Version 5.20. Computer relase complied by pellit L.D., pouell H.K.J. UK.

12, Marepnanr,no-rexuuqecroe o6ecnc.reHne arrcuunJrnHr,r
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y.re6tr,re 3aE Tur fipoxo.qm B qerBlpex yqe6ubD{ na6oparoprrrx lrorqaAbro 306 M2 r.r ABy)<
BecoBErx KoMEaaax nJrorqaaBro 36 M2. O6rqar nnotqug" *y""ir* ra6oparop[i xaQe.qpH, Ha
(oTopblx exero,qEo BLItroJIIIteTCr OI{O.nO AeCtTIi Ar,IrlJIOMIt^BrX HayqHErx pa6oT cTy.qenToB, a
fa(xe) npoxo!f i  QHrTlrr c Mal rcTpaHTaMn. paBHa 21o v,. c;ve6nurv npoueccov cBr.taHhr
4JlM nJlorualx, Bcnovotarer6H6te noMeueH t jaHurltabt -16 M/.

B la6oparoprux npaKTlu{yl\iax IIo aEanurnlrecKoii xrM[u u OXMA ucrroJrr,3yerc, KaI(
TnrroBoe Jra6opaTopuoe obopyAoBarrue: lloroelenrporolopnueTpl,r Tl,rla KOK_2 (l7 rT.),
JrroMrrHecqeETrrBre rforoMerprr nMA-72 (2 rnT.), aHarrrTrHecKne Bec6r AW _ 24 ur., neclr
Mapo( BIP-200 (12 rrrr.) u BJIKT 500 (7 rur.), rououepEr 38-74 (4 rrrr.), Mocrlr rocrorurloro
roKa, (ouryKToMerp (2 mr.), qnSponue BoJtbrMerpbt rurra III-1516, pH_ruerpn (g ln.),
T{TpaTopBt (2 !rT.), TnTpoBarbEarr ycT,lrroBr{a, A[cTr-IjrjrrTop, neur lryQealune (1 rm.),
qerrTpuoyrg, BoArHBre 6allli r.r lp.j TaK u opl,lll ranbqbre 9(c[ep[MeETaJr6HHe ycT,trroBr{rr,
(oHcTpyKqurr (oTop6lx pa3paooTaELr npe[oaaBaTejrrM[ r(aibeapBr

Ha r<aQe4pe uveerca oflper(ereluar 6.Ba oprrexnn<a lr 3BM. KaOeApa ocuar{ena n3BM
mna Pentium (10 rrr.). 3BM yrouuerroBanrr rpuurepaMu Epson LX-tOSO 1tm.;, LX_:OO+
(l rnr.), rprrErepaM{ Laser (5 mr.), a ra(r(e crpyiiHErMn flprrrrrep,tMr, (2 rur.) r. I4uerorc_r
c(aEepbl Scan-IetsP, SJ 2400, a ra(xe MEoroo).Il(Ilr-roua,,r6Eoe ycTpoiicrBo Canon.

flporpavua cocraoneHa B coorBercrBttr c rpe6oBaHtfr\M OfOC BIIO c ) reroM pel(oMeuAaqun
t-r I]pOOI BIIO [o [aupaBner jro lz rIpo$lt.rlto [oaroroBnu

ABropbr:
l{fxTy
(Mecro pa6or6r)

3aB. Itad. ,4A--:7 M.14. Ba:anon

hfXTY- _toue1r___:fuy'1_
(uecro pa6ortr) (:au.ntaeMas ,4orxgodi)

(:aum,raelral 4olNt:ocrr,) (zrlrqna,rrr, Qawrma)

H.B. qepHqBcKM

(muqrarrrr, @avu:rur)

Peqenserr:

I,IsfV
(Mecro pa6orbr)

- / /
3aBel),Ioquii (aOeApofi alarrrrrr4.rec(oii xrlMtlu npodreccop l/t"^ -,/ V.]l^S**pe

oooa"""oo 4/u7'
(3arr[r{aeMrur aonxEocTr,)

llporg_altlr"a o-uo6peta Ha 3aceAaHrrrr cexrlt rr ecrecrBequo-Hayqur,rx gtrcqunnuu HMC
o't /z lt d,{//4 roaa. npororor J'{! /1/L
flpegcegarear cerquu HMC npor[eccop Byruau M.@.

E.B. Kogroscrrii
(rzrrlrqlraulI, $aMnrr.rs)
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PEI]EH314-f,

HA PAEOqYIo YqEBHYIO NPOIPAMMY

Ancqtnnttuu A"arlrruqec(at xlt*at

Ha[paBrer e IIoAroroB(Ii 221700 - CraEnaDTrBarxu

Ilpo$[:rr uolroroar<lr Merpojrornq. qmnnaprri3a

uoorBercrBrre Jrorrqec(oii II co.qepr(areJrBEo-MeroArrqecKoii
B3arMocBs3r, IaEIIoii AIIcqruJtI,HEr c lpyrI,IMI-I qacrsMu
oon

Cooreercreyer

Konnerenqarr o6y'raroureroca, Qopvupyemre B pe3ynBTare
ocBoerMr,qqcqullrliAEr (y(a3arr, Kor.rKperEo noMepa
(oMnereHIIIlfi )

nK-20, oK-7

LoorBercrB[e ay,4t ropEoii II caMocrorrer6Eofi Earpy3Kr.r
\qe6EoMv r.IIaHv

Cootercrnyer

ltpoqeET JreKqroEEbrx 3aHrruii or ay,qrrropEoi {arpy3Kr
(}a(a3aT6 (orrKpeTEo)

22%

tlocteaoBaTelbHocTb tr JIofIIqHocT6 t 3yqeElrt Moaylefi
,4IICqIIIJIIdII,I

CoorneT creyer

Ha,ruvte r"rexcAlzcqrznnuuapnrrx coa:eii c
o6ecleqr.BaeM6rM{ ([ocne4Forqulor) AlrcqltrrjrnllaMlr

Ilpncpcrsyor

LoorBercrBrre BIAoB cauocroarelruoii paoorsr
Tpe6oBaE[rM K Bbtrycrsarau g f OC

Cooreercmyer

tooTBeIcTB[e Il,laIEOCaI,Iqec(Itx cDencTB
(9rcZMeHaqUOItHbIX OtiJIeTOB, TeCTOBj (OMIIJIe(CIIbIX
KoETpor'Ibrrr,rx 3aAaEnfi [,I Ap.) Tpe6oBaq[rM l{ BbI[yc(EqKy
no .{aIIEoi OOII

Coornercreyer

tlc[olrr3oBarr[e aKTuBnBrx u rrrrrepa(Trrcnux $oprr
npoBeAeE[r 3arrrqii (yrca:aft r<onxperuo)
Vve6no-uero4uvecr<oe u rulfopr"raqnouuoe o0ec*or* Cooraercroyer

Marepranrno-rexurzvecxoe o6ecuevenne 4annou
AIICUIIMIIIEEI

Cooreercreyer

,{ono:rn enlrr :

.17.O-, dottctcuocmo, necmo pa6omu)

3AKJIIOqEH14E

Cvtaro, uto otrnreyxa-:anual pa6ova.r y":e6uaa nporpaltMa georgercrs),er
(coomsemcmsyem, e coomlemcmryem, mpe1yem dopa6owtu)

yrc3arrrroMy lranpaBner xo u [polbl-rjrro noafoToBlot.

PeqerueHr Ko3roBc&rii E.8.. fipooeccop. tr{Bfy

;i1"".'".'T*
%.#

oln cr:J44'hz<44ti&414,e,dBe?elo

(nodnuco)

M.n.


