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TI Ofl C HI4 TE JIbHAfl 3A[II,I CKA

<AualzrrqecKafl. xuMzfl>> yue6uar Arilcllr4rrnlaHa xraMulrecKoro MoAyJrf,,
co.4epxauag cr4creMarl43rlpoBaHHbre HayqHbre 3HaHr4.rr o Teoperrrr{ecKHx ocHoBax,
rlpl4HqHnax, MeroAax H cpelcrBax nonyr{eHl4q 3Kc[epI4MeHTanbHOfi unSOpMaIIuI4 O
xI4MI'IqecKoM cocraBe w crpyKType BeulecrBa Arrfl ugeuruSuKagr4 v
KonHr{ecrBeHHoro onpeAeJIeHI,L QapnaaqenrurrecKux cy6crauqufio lexapcrBeHHblx
[pe[aparoB r{ r{Hbrx o6rexros.

I-{enr yue6Hofi AHcuHuJII,IHsI <Asarurur{ecKuur xrrMur)) SopurupoBaHr,re
yHl{BepcanbHblx Lt 6a:osHx npo$eccuoHturbHbrx xouuerenqafi AJrfl noJryqeHr.r,
BblcoKoro ypoBHq zuauuit, yueHufi, HaBbIKoB An.lt npoBe1oaarfl ra4enruQuKarJ4u v
Korl4rlecrBeHHoro olpeAeJIeHH, JreKapcrBeHHbrx cpeAcrB Lr HHbrx o6texron.

3aAavu yve6nofi AI4cIIpInJIHHrT <<AuaruruqecKaf, xraMr,rf,) cocroqr B

SoprvrnpoBa:a:akr y cryAeHToB HarrHbrx gHauufi o reoperr.rqecKgx ocHoBax
xI4MI{rIecKI4x u LIHcTpyMeHTaJIbHbIx MeToAoB aHuru3a Anfl orrpeAeJreHH.rr
KarlecrBeHHoro u KoJII{qecrBeHHoro cocraBa o6remos, npo6oor6opa v
upo6ouo4roroBKl'I, Merorax KoHIIeHTpvpoBaHufl u pa3;LuTeHufl; MeroAonorr4T
lpoBeAeHI4' KarrecrBeHHofo pI KoJIHTIeCTBeHHO|O aHarrvga; crarr4crLrqecxofi
o6pa6orxe pe3ynbraroB xl4Ml4qecKoro aHELJrrd3a; yMeHuit u HaBhrKoB, ueo6xo4r,rurrx
AJrfl npoBeAeHH{ Ia4enruSuKaIII4LI 14 KoJIIaqecrBeHHoro olpe.qeJleHpl pa3JILIrIHbIx
o6rexron, B T.r{. npr.r KoHTpone KarrecrBa neKapcrBeHHbrx cpeAcrB.

3uauur, yMeHHr, HaBbrKr4, [onyr{eHHbre nprr u3yqeluat y.re6uofi Ar,rcur4[nuHbr
<AsaluruqecKaq XI4MH{)), Heo6xo4uruu Anf, ycnerxHoro v3yl,elkrfl cneAyroqux
yre6Hrrx Ar4cIIlrnJruH: <@apnraqeBTprqecKa.f, xLIMu.fl)>, <(Dapl,raxoarorrrrr,
<ToxcuroJlorrlrrecKas. xarvrr4fl>>, <<ConpeMeHHbre MeroAbr aagtuga r4 craHAaprv3ar\us.
JIeKapcrBeHHbIx cpeAcrB), <<Euolort4qecKa.fl xnv,krfl>>, <(Daprr,raqeBTr4qecKa,
3KOJTOTU{)).

CryAeur, ocnousunfi co.{epxaHr.re yve6Horo Marepl{ana y.re6nofi
cn eAyro tq urvm 6 azoBbrMr.rA 14 CrIHn Jrr4su <AH al Lrrvt-cte cKafl xr4Mr4fl )), AOnXe H O6na4ars

upoQeccrEoHaJrbHbrMr4 KoMrrereHrlr4{Mr4 :

EIIK-l flpurvreHrrb 3HAHI/.fl OCHOBHbIX Sn:zuecxrEx, xuMuqecKr{x pr

6nororu.recKrax 3aKoHoMepnocrefi An, KoHTponc Kar{ecTBa neKapcTBeHHbrX CpeACTB
r,r neKapcTBeHHOfO paCTHTenEHOfO Cbrpbr.

B pe3ynbrare I43yr{eHl4f, y.re6uofi Ar{crlr4nnuHbr <<AnaruruqecKzur xr,rMr.rf,)
cTyAeHT AOJTXeH

3HATb:

ocHoBHEIe IIoHf,Tlrc aHarlzTl,Iqecxofi x:aMLrv\ poJr6 vr 3HarreHrae MeroAoB
aHarr.rrprrrecxofi xLrMLtH n QapuaqurE;

ocHoBbI upo6oor6opa, npo6orloAroroBKr4 r,r xr{MxrrecKoro aHulJrr{sa upo6;
OCHO BHbIE METOAbI KOHIICHTPI{P OB AHI{fl V P A3 AE TIEHLTfl;
cuoco6u npl4roroBJleHl4fl, craHAaprkaalluLt vt xpaHeHr{f, peaKTr,rBoB, B T.rr.

Tr4TpOBaHHbrx pacTBopoB ;

TeoperHrlecKl4e OCHOBbI MeTOAOB KaqecrBeHHoro 14 KoJrrrqecrBeHHoro aHanu3a
cocTaBa BeIIIeCTBa;

ycrpoficrBo ocHoBHbIx rl4tloB aHalrktratrrecKoro o6opy4on aHvtx, npl,rMeHreMoro
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B I4HCTpyMeHT€rJrbHbrx MeToA ax aH.anu3a;

crroco6bl crarlrcrutlecKofi o6pa6orxz u rpeAcraBJreHr,r.fl pe3yJrbraroB
XI{MUI{ECKO| O AH€IJII{3A;

yMeTb:

o6ocnosaHHo nu6uparr Meron, cnoc06 v MeroAr{Ky uneuru$uraur4r.r v
KoJII{qecrBeHHoro orrpeAeneHufl, npoBoAr4Tb nce seo6xo,qr,rMbre pacrrerbr;

HcIIoJIb3oBarb rlpl4eMbr 14 cnoco6u pa6oru c xI{MI4trecKHMr4 peaKTI4BaMr4 t4

la6oparopnofi nocyAofi, ueo6xoAHurre \nfl npoBeAeHu, KarrecrBeHHoro 14

KOnUqecTBeHHOfO AIlaIrId3a;
pa6orarr c ocHoBHbIMpI TI4tIaMr4 aH€urr4Tr4qecKrrx npu6opoB, r,rcronb3yeMbrx

rrpr{ npoBeAeHr4r,r aHurv3a;
rlpoBoAtITb n4enrnSuKarlr4ro 14 KoJrHqecrBeHHoe orrpeAeneHr{e BerqecrB

x I{ M Uq e c KuMu 14 }I H C Tpy M e H T€L|I b H bI M r4 M e TO.q aMr4 anlilrr43 a;
BbIrIoJIHflTb crarl{crl{tlecKyro o6pa6orrcy p$yJrbraroB xlrMr{rrecKoro a}raJrr/Ba;

BJraAeTb:

MeTOAr,rKaMr,r

KOHr{eHTpr4pOBaHH' BerrIeCTB ;

npo6oor6opa kt npo6ono4roroBKr4, pa3AeneHpu v

HaBbIKaMH pa6orrr c xI4Mr4qecxofi nocy.{ofi, xHM}IrIecKuMI4 peaKTrIBaMH,
aHaJrvrrvqecKl4M o6opy4onaHlreM v ApyrHMr.{ upn6opauu, r4cnonb3yeMbrMlr npr4
IIpOBeAeHI4r4 KaqeCTBeHHOIO I,I KOIHTIeCTBeHHOTO aHanlr3a;

METOAT4KAMI,I BbIIIOJIHEHI4f, KAIIECTBEHHO|O KI KONHI{ECTBEHHOTO AHAJIU3A
pa3nLIrIHbIX O6reXrOn ;

HaBbIKaMlr IIpHfOTOBiIeHVq I4 CTaHAapTr43aI\LLU XT4MHTTeCKIIX peaKTI4BOB, B T. r{.

rr.rTpoBaHHbrx pacrBopoB ;

rexguxofi BIITIoJIHeHI,II aHantu3a BeIrIecrB c noMolrlbro xuMr4qecKl,rx u
r4H CTpyM eHTEIJrbHbrX MeTOAOB.

B paMKax o6pasonareJlbHoro rrpoqecca rro .qaHuofi yue6nofi Ar4cuu[Jrr4He
cryAeHT AonxeH uplao6pecru He roJIbKo reoperur{ecxrre 3HaHr4\ [paKTnr{ecKr4e
yMeHI,If, LI HaBbIKI4 rlo crequzLllbHocrr4, Ho r4 pzI3BHTb cnofi IleHHocrHo-Jrr,rrrHocruufi,
AyxoBHbIfi uorenquzur, c$opMl4poBarb Kar{ecrBa rrarpnora r{ r'paxAa:ran4 roroBoro
K aKTI4BHoMy yqacr[Io B 3KoHoMr,rqecxofi, [por,r3BoAcrsenHofi, coqu€LrrbHo-
KynbrypHofi ra o6ulecrBeHHofi xusHra crpaHbr.

Bcero Ha I43yqeHue yue6uofi Aucqr4nJrr4Hbr orBoAr4rcq 408 aKaAeMr{qecKr4x
r{acoB.

Pacnpe4eJIeHLIe ayAl4TopHbrx rracoB no Br4AaM satsrufi An.s orrHofi gHennofi

Sopuu roryrreHll.f, o6pa^:onann.a: 40 tracoB lerqzfi (a roM qzcre 13 qacoB
ynpaBJlf,euofi cauocrosreJrbHofi pa6oru (YCP)), 185 qacoB la6oparopHbrx saHqrvit
u 183 qaca caMocrof,relrHofi pa6oru cryAeHra.

IlpoueNyroqHa, arrecralluq npoBoAr.rrc, B coorBercrBr4r4 c yre6nuvr rrJraHoM
no crequulrrbHocrH n sopue 3arrera (3 cerr,recrp) u ex:arra eua (4 ceuecrp).

Pacnpe4eneHl4e ayAI4TopHbIx rracoB tro Br{AaM garts'tuit Arr 3aoqnofi Soprrau
[olyrleHl,Ix o6pasonaHnfl: 12 \acos rexqufi, 36 .racos na6oparopHrrx gassruitr u 360
qacoB caMocrof,relruofi pa6orrr cryAeHTa.

flpouexyror{Ha, arrecraul4.fl [poBoAurcfl B coorBercrBr,rr{ c yre6nrrM rJraHoM
tro c[erlr4€LlbHocrr4 3ar{era (4 cerr,recrp) u er:arr,reHa (5 cevrecrp).
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PACTTPEAEIEHTTE ETOAXETA yrrEBHOrO BPEMEHI,I
TIO CEMECTPAM

(ouna.a AHEBHA.fl oopMA rroryr{EHufl oEpA3oBaruax)

PACTIPEAEJI EHI,IE EIOAXETA YTIEEHOTO BPEMEHU
TIO CEMECTPAM

(s,louu,La oopMA tIoJIyqEHIItf, oBpA3oB tnu.l)
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T E M A T I,I TI E C K I,I fi fI JI A H
( o.ru,Lr AHE BHAI OOpMA rlOIyrIE Hutfl, OErA3On,LUnr)

Kofl,rqecrso tracoB

HauMenosaHr,re pa3Aena (renarr) 6IX 3AHSTUI,I

JIEKUHH ra6oparopnrx

... 
1 

r.. -[Ip e4 rvr e_T rr.par a q lt a H-aJr rrrH q e c xo-fi x-H M-rr u 
.

2. Xilwu,recKue MeroAr,r u4eurnsu Karlfltr
.. 
H e-op ra H [r q ec-Krr x_ B g-rrl e'-c T B-

3_, Meroq bl pa3AeJr 
-e_H 

rr s u Ko H rI e HTp rrp o B a H rrs
4. flpo6oor6op u npo6onoAroroBKa B

Sa pu a q e BT r*q e_c-K-gM a.H.? Jr H 3 e

5. Ana.rrnr[qecrcafl x]rMrrfl rr xeMoMerpnKa.
llcnomsoBaHr.re MeroAoB MareMarlrqecroft crarr.rcrrrnu
g.n g o6pa6 orrr.r p g-syJr braro B Kor t.r.rr ecrB eH H o ro aH aJr H3 a
6. Xurvrlr.recKoe paBHoBecrre B aHaJrlrruqecKofi xuprun.
flp gron gr-rr-q e_c K rr e pa B H o_ B ec r q

6,-t-,Xuuuqe-cKo-e--paBHgB--ecr4eB-aHrurprruqecxoft xt4wprvr
6.2. OcnosHue ceoficrra piCirop;i;;ilffiffi,rd; ;;
Kr4cJrorHo- ocHoBHBre csofi crsa BerrlecrBa. Kuclorso-
o,guo-enr1e 6
613, Pac.r6r p'H n-ogHrlx- pacrBopoB- rp-o'roJrr.r-roB,

7. BnegeHlre B TnrpuMerprqecrcnft MeroA aHaJrrr3a.

7. 1 . O6uas xapaKTepr4crr4Ka rr,rrpr{Merpr4rrecKr4x M eroAoB
aHaJtu3a. Kucloru_o;ocHoBHbre HHAr{Ka-ro-p_b-l 

: .. . . ..-i.r.-d;oil# il;;i Kprdil xncrbruo-ocHoBHoro
TI{Tp-gBallux-,,.flo5perr-Ho_crr,rrr.rrp-oBaHr4.rr

7.3. KncnorHo-ocHoBHoe rr,rrpoBaHlre B HeBorHbrx cpeAax
flpuueHeHr{e KucJrorHo-ocHoBHoro rr4Tpo BaH:zfl B

S apuaq g-B-Tr{ rr e c Ko M- aHaJr r43 e

8-,-P-an;1one-p-g-sll-o__c_aAg-K_-pa-c-rB.op)

9_r-Ip-an-nM__erp-l.-{--q-qq-rcn-,ft merolaHaJr}r3a

-10'.-O--cpa.gr_qJrb-H_g-er_rr-TpoBa-rr-re_
11. PannoBecnq KoMnJrercoo6paronaHrrs. OpraHnvecKHe
pear-gHTbr B -xHMr.rqecKoM aHaJrH3e

I 4. Meroa br oKrr cJr HTeJr b Ho-Boccra H oB [TeJr b Ho ro
.THTpOBaH--rrfl
I 4. 1 . O6rqaq xapaKTepr.rcrr,rKa MeroAoB oKt4 cJrrrreJrbHo-
BoccraHoBr,rreJrbHoro rr4TpoBaHr4r. I4ogouerp[qecKoe

5

2

2

5

20

5

5

l0

15

5
;-""""""---""""""""
5

io

5

5-io
?

2 20

rr.,rrp-ogaHr,re,Xnopfi oAoMerpprqe-qKogTr.rrp_o-BaHr4e-:

I 4 .2 . Vlo mroMerplrqecKoe rr4TpoBaHtre.
HurpuronaerpuqecKoe rr4TpoBaHr4e.

I uxp o-uar o M erpr{-q ecxo--e Tr4Tp-o B aH rr e-

I 4. 3 . llep rr,raHraHaroM erpr,rqecroe rr{TpoBaHr{e.
Bpol.rarol,r_grpuq-g-c_K-oer,r{Tpo-n-anue,Uepu-r"r1

12.
13. OrcucrurreJrbHo-BoccraHoBHTeJrbHbre

10
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15. O6uas xapaKreprrcrr{Ka rrHcrpyMeHraJrbubrx
MeroAoB aHaJrrr3a. Ocuonnofi 3aKoH norrouleHuq
3JreKTpoMarHrrrHoro u3JryrreHllq. MeroAbr pacqera
KOH IIEHTP AII II H B EUIECTB A TI O BEJI IIq I{ HE A H AJI IITTI YECKO f O

9-rr-rHaJra

I I

16. A6cop6quoHHrre crrercTpoMerpurrecKlre MeroAbr

1 6. 1 . Arorvtro-a6cop6ulroHHafl cneKTpoM erpptfl .

1 6.2. MoneKyJrrpHa, a6cop6qraoHHa, crreKrp oMerpr,r, B

I 7. 3ru ncc [r o H Hbr e crr eKTpoM erp r.r q ec Krr e M eroAbr

1

1

2

10

5

5

5

2 5

18. OnruqecKne MeroAbr, He cBfl3aHHbre c [orJIorrIeHIreM

l9rXpouaro-JpaQu_qec-KrreMeroAbraH_a_Jrn3,a

2 10

206
I 9. 1 . O6rqa, xapaKTepr4crr,rKa v reoperr,rqecKr{e ocHoBbr
xpoMarorp-a$uue-cxzxt\deroAoBa-H-zrJrLr3a. 2 5

2 5
I 9,3, XuAK-ocrHaq xpoMa-rorp-aQux

2 0. 1 . 06 Ir1a, xapaKrepr.rcrr,rKa ra xnaccraQ vta\t4fl
3Jr eKTp oxuM rar{ec Kr,rx M eroAo B auurulr:,a. Kou4y rro M erp Lrr.

20 .2. florcHurroMerpHqecrufi MeroA aHiurlr3a.
Bo.urraurgpoMerpufl.
21. P aauoMerp[qecKlre MeroAbr anaJr rr3a

Z
4

l0-
15

2 5

2

2

10

-;
5

Bcero qacoB 40 185
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T E M AT I4II E C KI,I fi TT JIAH
(raouHAg oopMA [oJIyrrEHI,Ifl oEpA3oBAHI,Ifl)

HarMeHoeaHr{e pa3lela (reusr)

1, -Ilpe4ruer tl 3araqrr aHaJrrrruqecrcofi xrrMrrrr
2. X[ruuqecKrre MeroAbr u4enrnSuKarl[[
-H 

e_9p-ra-H-H"rr gg Ku x 
. 
B_e.rII e_c-T B.

... 
3 r.-M_er og_b;- .p-a 3A gJr e_H ll q r -Ko-H u.e H T p rr p o B a H u q
4. Ilpo6oor6op u npo6onoAroroBKa B

Sa p n a q e BT u q e_c-K_oM a_H_aJr-r.r 3e.

5. Ana.nuuqecKas xuMrlq ll xeMoMerp[Ka.
[IcnomsoBaHr{e MeroAoB MareMar[.recrcoft
crarlrcrunu AJrs o6pa6ornu pe3yJrbraroB

"l("9fl-r_rr-9-c"T_B9H.go_f "o..a"Hp" 
jI"H""?"a

6. XurunqecKoe paBHoBecrre B anaJruruqecxofi
......y-uunurll_po-T-oJrr{-Trrrr-ec-K_rr-gp-apHoB-ec_rr_g

.6_r.-lrXu-lrltuecKo_e-p-aBHoB_-e_g-HeB..aHaJrr..rrr{.recxoft xvwnvt
6.2. OcnosuHe ceoficrBa pacrBopureil\ BJrr4rroruue Ha

Kr,rcJlorHo-ocHoBHbr e csofi crsa BeurecrBa. Kucloruo-
ocHosHHe 6 lle pa-cTBophr

6-,3_,Pacu€:pH-n-oA-Hblxp*agrBopoB_nporo-Jr-r,r-r-o_B_

7. Bnelenue B Trrrpr.rMerp[qecmnft MeroA aHaJrrr3a.
Kuc.n-orHo;p-cHo_B_Ho.-erlrrp_o-B-anrr-g.....

7 . l . O 6ryas xap aKTep r4 crr4Ka rr,rrp r4 M erp r4 qec Kr4x

MeTOAO*B aHUUII,I3a

7 .2. KucttorHo-ocuoBHbre r4HAr{Karopbr. Ocsonsue
Tr,rrrEr Kpr{Bhrx Kr,rciroTHo-ocHoBHoro Tr{TpoBaHr.Ir.
florp-e-ruuocrr4Tr,r-Tp_oB-aHr{r-

7.3. KncnorHo-ocHoBHoe rprrpoBaHr4e B HeBoAHbrx
cp eAax flpu u eu e ur4e Kr{cJr orH o- o cH o BH oro rr,rrp o BaH:afl,

p 0 ?prnr au_e-BTr4-rr-q-c.Ko-M aH iur-r43 g

8,-P3nnog-e-c_rs jl-o-.caAo-S--pa-c-rB-opf l
9_, Ipan u M_erp-r-qe-qrcnfi uelog aHaJrrr3a

t0,O*9aa-n-T-e--Jrb-H-o-er-rr-Tp-oBa--H-rre_
I 1. PannoBecrrq KoMnJreKcoo6paronaHHq.
OpraHgueg-Krre_p-eare-HTbr-B.-x-HMHqe-*c-r(oM

12rKo_rvrn.n-g_K.go.-M_grpH-rr-gcKo-gruTp_o-Ba_H_rr-e

1 3. Oxuc.nHTeJrbHo-BoccraHoBureJrbHbre
paBHoBecr{fl

I 4. Meroa br onr.r cJr lrreJr bHo-Boccra Ho B rrreJr bH oro
THTpOB_aHH-C
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1 4. 1 . O6urar xapaxTepucrr4Ka MeroAoB oKr4cJrr,rreirbHo-

BoccraHoBr,rreJrbHoro rr,rrpoBaHH.s. ZoAonrerpvrrecKoe
Tl,Irp-o..gaHue,Xngp-fi oroMerpr4-:eqKo_-eruTpo_BaH-r{-e_:-- -_----___u---'

I 4 .2. kIo rcroM erpr4rrecxoe rrrrpoBaHrre.
Hurpurouerpr4rrecKoe rr4TpoBaHr,re.

[uxpo_nraroMerp-r4r{ecKo-e-Tr{Tpo-BaHr4e-
1 4. 3 . IlepuaHraHaroMerpr.rqec Koe rr4TpoBaHr,re.

EpouarouerpprqecKoe rr4TpoBanue. I-{epnMerpr,rqecKoe

1 5. O6uas xapaxTep lrcrr{Ka r{ HcrpyMeHTaJr bH brx
MeroAoB aHaJrrr3a. OcHosHofi 3aKoH norJrorueHllfl
3JreKTpoMarHHTHoro [3ryrreHug. MeroAbr pacrrera
KOHIIeHTpaII[I| BeUIeCTBa rIO Befl IIrf HHe

a_HaJr-r.rT-rr-q*-e_c_K-o_f 
-oc*rr.f H-aJr-a...

16. A6cop6quoHnue crer$poMerptlqecnue MeroAbr
a"HaJrrr-qa

1 6. I . Aronano-a6cop6uuoHHaq creKTpoMerpr,rs.
I4_uQp axp acHafl c reKTp oM erp v.r :
I 6.2. MoneKyJrfl pHa, a6cop6quoHHar cneKTpoMe'rpr{s B

17. SrvruccnoHHbre cnexTpoMerpuqecrclre MeroAbr

I J, 1, Aro uH o :g M Lr-c 
-c-!r 

o-HHa, c I e K:rpo M eJpr4-L

| 7,2, JftorrauHecueHTHa, crreK-rpoMerpr4,

18. Onr[qecKrre MeroAbr, He cBfl3anHbre c
ro*f-Jr-o_u-9_H-H-gM lrJrrr- 

"r{-g-r"y-c-K__?"Hr{_g--M_...H}-Jryqe_Hrrfl
rIecKI.Ie MeTOAbI aHaJIlt3a

I 9. 1. O6ua, xapaKrepr,rcruKa r4 reoperr4qecKrze
o_c*Ho_Bbrxpo_MarorpaSzuecxuxMeroAoB-aHaJrrr3a:

1 9, 2, f a^:oB_a, xp-oMaro_rpaQux

! 9,3, XraaKocrHas xp,onaarorpa$zx
20r3.ngx,1pox-Hrutr-y-e_c-Kue-M_groA.b'r..a-H_aJrrr3a

20. 1 . O6rqar xapaKTepr,rcrrrKa ra xlaccNQr{Kaur{s
3neKTpoxuMr4r{ecKr4x MeToIoB aHurv3a.
K o_n4y r-ro_u-erp ur, Ky Jr-o_Ho M erp r4t

20 .2. florcHrlr4oMerpraqecrufi MeroA aHarusa.
BomraunepoMerpr4r. Iloreuqr4oMerpvrrecKoe
o_rp_eAeneuue pH
21. PaAnorvrer rlecKue MeToAbI aHaJIE3a
Bcero qacoB
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C OAE PXAH I,I E YII E EH O I O MA TE PI,IAJIA

1. Ilpegpter [I 3aAaqu aHaJluruqecrcofi xIrMHIr

AsaluruqecKaq xr{Mr4s KaK HayKa o MeroAax aHaJIIEa BeIIIecrBa, ee Mecro B

cucreMe HayK. AnaluruqecKar cnyx6a.
OcgonHue rroHqrlu aHaluTgqecrofi xI,IMI,Iu: npI{HuI{[, MeroA Ll Mero.qI'IKa

aHaJrut3a. BuArr aHaJrur3a. OcHosHHe 3Talbr anurv3a. @arropsr, orrpeAenrrcIrlue

locraHoBKy aH€ururu.recrofi 3a1aqv: ypoBeHb coAepxaHus KoMrIoHeHTa, rpe6yellar
TOTIHO CTb, 3 KCIrp e C CHO CTb aHaJrr43A, CTOUMO CTb.

MeroAu aHaJrkrrvrlrecrofi xrdMr4r,r: MeroAbI npo6oot6opa, MeroAbI pa3noxeHl4s

upo6, MeroAbr pmAeneHlrf, kt KoHrIeHTprapoBaHI{r, MeroAbI o6Hapyxeurar vr

KOJII4IIECTBEHHOTO

6uororu.recxrae).
orrpeAeneHl{, (xuirauvecrue, r4HCTpyMeHTarIbHbIe,

XuN{ra.recKr4e ceHcopu, 6uoceHcopbr. Munnatopl{3l{poBaHHble aH€LJII4TI,IqecKLIe

CI4CTEMbI.

Kparxufi prcropr4qe crcuit oqepK pa3Bvrrr4fl. a*aJwtrvqecxofi xHMI,IH. IlpulaeHeuue

MeroA o B aH €L[ I,ITI,Iqe c rofi xkruLrr4 n S ap r*r aqH u.

2. Xu rvruqecKue MeroAbr uqenruQrr Ka IIH Ir Heopra H HrIecKIrx BeIrIecrB

flpanula pa6orrr v rexHHKLr 6esonacHocrl4 B xulr,tu.Iecxoft la6oparopuu.

OcHosHrte lp]rHur,rrrbr KarrecrBeHHoro xklMl4rlecKoro anurv3a. AHaluruqecrufi
sQ$exr u a*arurprLtecKar peaKrlr{fl. KlaccuSI4KaIII{.[ anaJrLtrr4qecKux pearqufi kr

peareHTOB, r4cnonb3yeMblx B KaTIecTBeHHOM aHaJILI3e (rpyuuonue, ceJIeKTI'IBHbIe,

cneqrEQuuecxue). Baxuefturue xapaKTepLIcrI,IKI{ aHaJrurrurqecxofi peaKIII4I4

(ns6upareJrbHocrb, rrpeAeJr o6Hapyxentrfl,, rlpeAen onpeAeJleHllfl, ceJIeKTI{BHocrb,
rryBcrBureJrbHocrb). ,{po6nrrfi. u cucreMarllqecKuit a:clastus. AHarI{TurIecKHe rpynrlbl

KarI{oHoB vt aHr4oHoB. Kncrorso-ocHoBHaf, rcraccn$uKalll4, KarI4oHoB.

Knaccu$uKarlr4fl aHr,roHoB ro pacrBopl4Mocrrl conefi 6apux vt cepe6pa v
oK[rcJrlrreJrbHo-BoccraHoBr4TeJrbHbrM csoficrsaM. O6qa, xapaKTeprrcr]IKa 14 aHaJrkt3

aHr4oHoB a KaruoHon. XapaKrepHbre peaKIII{I4 o6Hapyxenvts, KarI,IoHoB I-VI rpyrn u
anuoHos I-III rpyn[. Oco6ennocrr,r KaqecrBeHHoro aHaJrv3a HeopraHuqecKux I4

opraHrdqecKlrx BerrlecrB. IlpegnaprareJlbHble I{crIbIraH}Is. fipvr o6napyxeHuru aHI4oHoB.

Cucreuaruqecruft aH€Lrru3 crrlecefi raJroreHI{A-aHI{oHoB 14 cepocoAepxauux

aHr.roHoB. Cnoco6sl ycrpaHeHr4, Merxaroluero Blrr4flHurfl. I4oHoB: pa3AeneHue,

M ac KI4p o B al:ae . lllcuortrs o BaH I4 e Kar{ ecTBe HH o ro aHaura3a n S aprvr aquu.

3. Me'roqbl pa3AeJreHufl I{ KoHueHTprrpoBaHrlr
O6qas xapaKrepvcrtrKa v rnaccuQuKalll4s MeroAoB piBAeneHI,It Lr

KoHrIeHTpLrpoBa:a:afl. KoluqecrBeHHbre xapaKrepl,Icrl{Kl4 sQ$ertnnHocrl{ pa34orennfl

kt KoHIIeHTpr4pOBaHVs. (xos$$uqlzeHr pa3AeleHl4q, rosQSuqI4eHr

KoHqeHTpuponanrar). OcHosHsre rroHflTufl, I{c[onb3yeMble B MeroAe xl{AKocrb-

xra4rocruofi gKcrpaKrlr4rl (excrpareur, 3KcrpaKT, pe3KcrpaKqLIq, pe3KcrpaKT,

pe3KcrpareHT, 3Kcrpaxuzosuufi peareHT, pa$unar). KornqecrBeHHble

xapaKTepkterr4KLr 3KcrpaKuuoHHoro paBHoBecIaa (xoucraHTa sKcrpaKlrull, KoHQTaHTa

pacnpeAe reHyrfl, xos$SraqueHT pac[peAeJleHl4r, crereHr oAHoKparnofi ercrpaKllrrl4,

crelleHb MHoroKparuofi 3KCTpaKUuu). 3rcrpaKql,IoHHble cplcreMbl, 3KcrpareHTbl I'I
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eKcTparvpyrculzecc coeAI4HeHI,Is. Blussue pa3nI,Ir{Hblx @axropon Ha rlpoqecc
SKCTpaKIILIH BoKcrpaKrluu. Cuoco6rr ocyqecrBretnfl 3KcrpaKIIHH. IlpuueHeHue

AHAJILITI4qCCKOfi Xl|i.MlYIl1l.

4. Ilpo6ooT6op H rlpo6oroAroToBKa B QapMaUeBTI{tlecKoM aHaJIr3e

Ilpo6a. BnAu rpo6 (reHepanrHarr, cpeAHflfl upeAcraBI4TeIIbHtu, [a60par0pHaf,,

aHaJruBupyeuax). Offiop npo6 ra3oB, xr4Axocrefi Ia reepAblx BeIrIecrB, ycpeAHeHI'Ie

rpo6br. flpuuuuu ilorperxHocreft upu or6ope npo6. PasroxeHlae npo6u. <<Cyxue> u
(MoKpbre>> cnoco6br pa3noxelnfl. npo6sr. PasroxeHue npo6rt uyrdu pacrBopeHl,lf,

(6es nporeKaHus xuM[r{ecKofi pearqvu Lt c nporeKaHueM xI4MI,IqecKux pearqnfi),

clJraBJreHr4, v repMr,rqecKoro pa3JloxeHufl. HexelareJlbHble npoqeccbl,

npoucxoArlrlue npu pa3noxeHl4l,I npo6u.
5. AualuruqecKafl xuMuq il xeMoMerpnrca. Ilcno.nsroBaHl{e MeroAoB

MareMarlrqecrcofi crarrrcrrrrcH Arq o6pa6orrcu pe3yJrbraroB KoJIHqecrBeHHoro

AHAJIII3A

llpanula pa6oru c oKpyrneHHbrMr4 BeJrr,rqHHaMI,I. flonsrue o 3Harlarrlux

quspax. flpu6nzxeHHble BbIrrI4cJIeHI4.a H 3Harlaul4e qn$prr. flossrue
(HeorrpeAel6usocrb H3Mepe:nr4fl>> H (rrolpeluHocrb I43MepeHI{r>. IIpanI4JIbHocrb I{

Bocrpor,r3BoAr{Mocrb pe3yJrbraroB aHanvsa. BIaAu rlorpetuHocrefi: rpy6rre,

ctyuafinue, cr{creMarl4qecKne. flpu.uaHu ro.rlBreHu.fl cucreMarlar{ecKl4x

norperuHocreft. Oqenxa [paBr4nbHocru pe3yJlbraroB aHaJrur3a (ucnonrsoBaHlae

craHAaprHbrx o6pasqon ) auaJrvt3 Apyrr,rMla MeroAaMI4, MeroA 4o6anox, MeroA

BBeAeHo-nafi4euo).
OcHoeHrre rroHflTr.rr MareMarr{.recxofi crarI4crHKI,I, uc[onb3yeMble B

aH€LJrr4Tr{qecxofi xLrMHH. CrarucruqecKaq o6pa6oma H npeAcraBJIeHHe pe3ynbraroB

KoJrrlqecrBeHHoro a*anrtr3a. O6HapyxeHl4e rpy6ux norpelxHocrefi (nporvraxon).

Ocuonnue xapaKTepvrcrvKkr a*aJrvrvvrecxofi MeToAHKI{: rpeAen o6napyxeHvIfl.)

npeAen olpeAeJreHr.rfl, rpaHr4rlbr orlpeAeJlreMblx co4epxauufi, uyBcTBIaTeJIbHocTb,

Bocrrporr3BoAr4Mocrb, npaBr.rnbHocrb. Bocnpou3BoAllMocrb (cxo,quuocm,

rroBTopqeuocrr) v [paBlrnbHocrb pe3ynbraroB aHaJrkr3a. CpaeHeHne

Boclpolr3BoAuMocrr4, cpeAHr{x gHa.reuvfi pe3ynbraroB aHaJtvt3a, npoBepKa

npaBr4nbHoCTI,I.

6. XunanqecKoe paBHoBecrre B aHaJruTrrqecxofi xumuu. [pororuTuqecKlre
paBHoBecrrfl

6.L. Xurvr[qecKoe paBHoBecue B aHaJlllrlrrrecKofi xumuu
O6uag xapaKTepr4crr,rKa xr4MnqecKoro paBHoBecl4s. Koscrasra xuMl4qecKoro

paBHoBecnf,. BraAu KoHcraHT xzMuqecKoro paBHoBecuq, Iaclonb3yeMble B

aHaJrVTVqeCrOfi xLIMrz^I4 (reprr,rOguHaMl4qe0Kl{e, peaJlbHble kI yCJIOBHbIe

KoHrleHTpaur{oHHbre, o6ulue, cryneHvarue). Orxlonenzs or uAe€LJIbHocrI'I B

pacrBopax cr{JrbHbrx gJreKTpoJrr4ToB. ArrusHocrb I4 xoeSSuqpIeHT aKTI4BHocrH HoHoB

(cpe4neuouurrft, krH4nBvrpyzurrnufi). Ypanneuux, HcnoJlb3yeMble Anfl pacrlera

xoeQQnqrireHToB aKTlrBHocrH. Vlo:nrras. ckrlra pacrBopa. 3aeucuMocrb aKTI'IBHocrI'I

cuJrbHoro gJreKTpoJrr,rra or uouuofi cHJIbI pacrBopa. Ilpu'ruurt u3MeHeHI'Iq

aKTr4BHocTr.r IIpu r43MeHeHr.ru uonnoft cI4JIbI. O6qne [pLIHIII{nu pacudta cocTaBa

paBHoBecHbrx cucreM. O6uas w paBHoBecHaf, KoHueHTpaWV, MonflpHaf, Aon.[

Soprr,u BerrlecrBa. YpanneHr4, MareplraJrbHoro 6alauca I4 SJleKrponefirpaJlbHocrla.
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flonsrue o cnoco6ax rpaQuqecKoro orrucaHu, panuonecufi.

6.2. OcHonnrte csoficrsa pacrBopllTerq, BJrHsrorrlue Ha KHcJrorHo-
ocHoBHble csoficrBa BelUecrsa. KucJrorHo-ocHoBHbre 6yQepnue pacrBopbr

Baxuefiruue reopLII4 KLIcJIoT u ocnosaHrzfi: Teopu, Appenuyca,
rporonl,IrHr{ecKa, reopu, Epencrega-Jloypw, reopr4.rr Jlrrcuca. KoluqecrBeHHoe
or[caHl,Ie cI4JIII Kucnor kr ocHoaanrafi (xoncraura Kr4cJrorHocrr4, KoHcraHTa
ocHoBHocru, KoHcraHTa KI,IcJIorHocrH conprxeHuofi KHcJIorbI, Lrx nora:arelz).
Bo4opo.qsrtfi uoxagareJlb. Bnu.sHHe pacrBopr4TeJrs Ha Kr4cJrorHo-ocHoBHbre csoficrsa
pacrnopdHHoro BerrlecrBa. IlporoHHbre t4 arrpoToHHbre pacTBopHTeJrrr.
KnacczSvnarrvrfr pacrBopl4terefi no KracJrorHo-ocHoBHbrM csoficrsaM r4 rroJrf,pHocru.
AnrouporoJlH3 pacrBopI4TeJIf,. Koscrasra aBTorrporoJrr43a. Hunerupyrouee vr

auSQepeHllupyrcuee geficru4e pacrBopr{reJrfl. Culrsue n cla6ue Kr4cJrorbr r4

floHqtue o 6yQepHblx cllcreuax. KucJrorHo-ocHoBHrre 6y$epHrre pacrBoprr,
o6ulas xapaKrepycrnna, rpI{HIII{n geficrnur. Pac.{€r pH 6y$epnoro pacrBopa.
Ypanueuue feu4epcoua-Xaccem6axa. EySepnas 6uxocrr. @axropbr, Brir4flrorque Ha
6ySepnyro eMKocrb. Pa6oqaq o6racrr 6yQepnoro pacrBopa. Kpurepuu nu6opa
6yQepuoro pacrBopa. Zcnoru3oBaHrze 6yQepnrrx cucreM B aHaJrr43e.ocHoBaHr4r.

6.3. Pacq6r pH BoAHbrx pacrBopoB nporoJrrrroB
Pacqer BoropoAHoro noKa3areJrs (pH) BoAHbrx pacrBopoB cuJrbHbrx u cra6ux

KHcJIor, crraecefi HecKoJIbKIax KrzcJror, pacrBopoB cr4nbHblx t4 cla6srx ocHonauzfi,
au$omaron u cuecefi HecKoJIbKr4x ocuonauufi, MHoronporoHHbrx rrporoJrr4ToB.
Pac'Ier cocraBa paBHoBecHbIx cMecefi uporoJrr4ToB [pr,r 3araHHoM 3HarreHun pH.

7. BeeAeH[e B TlrrpuMerplrqecKnfi rueroA aHaJrlr3a. Kuc.norno-ocHoBHoe
THTpOBaHrre

7.1. O6uraq xapaKTeplrcrnKa rrrrprrMerprrqecKrrx MeroAoB aHaJrrr3a
KuclorHo-ocHoBHbre HHAuKaropbr

OcgonHtte IoH.IITI,Ir, cBfl3alHbre c rkrrpuMerpr4rlecKuMl4 MeroAaMH alaJrvr3a:
TI4TpOBaHI{e, TI,ITpaHT, TOtrKa 3KBI4B€LJTeHTHOCTI4, KOHerrHa' TOr{Ka rrrrpoBaHr,If,,
HHAI'IKarop, KpI4Bafl TraTpoBaHlafl, creneHb orrr4TpoBaHHocrlr. Tpe6onaHur,
npeAtrBJlreMble K peaKIII4rM B Tr{Tpr4Merprau. KnaccuSraxaqufl Tr4TpvrMerpr{qecKux
MeroAoB aHaJIH3a Ia cnoco6oB TI,ITpoBaHLrs.. Turpanru pr craHlaprHbre BerrlecrBa B

TI4TpI4MerpI,IqecKI4x MeroAax auaJrv3a, rpe6onauur K Hr4M. flossrue o6
r4HAr4Karopax, Hx xlaccvr SuKarIHr.

Pacuetu, cBr3aHHbIe c rI,ITpoBaHr4eM. Brrno4 pacrrerHbrx $oprrayn,
I{cnoJlb3yeMblx B TlzTpl{Merpr4ra. Cuoco6rr o\ucaHnfl KoruqecrBeHHoro cocraBa
pacrBopoB B THTpI,IMerpI4I,I. Pac.{6tr B Tr4TplrMerprirqecKr4x MeroAax aHalrr43a,
cBf,3aHHbre c npuroroBJreHr4eM pacrBopoB Tr{TpaHToB r4 THTpOBaHHeM.

Xapaxrepucrl4Ka rvrepnofi nocyAbr, ucnonrcyeuofi Alc rotrHoro LI

rtpu6ttuzurenbHoro I,I3MepeHr{, o6r€ua xr{AKocrr4. O.rucrxa uepuofi nocyAbr v
roAroroBKa e€ K pa6ore. llpanura pa6orrr c rraepnofi nocy4ofi. flponepxa
BMecrr4Mocrr4 MepHofi nocyAu.

flpunqun KI4cJIorHo-ocHoBHoro rr.rrpoBanLrs. Aqu4ulaerpufl H aJrKiuruMerpur.
flpnrotouleHl4e vr craHrapru3arJnfl pacrBopoB TnrpaHToB Kr.rcJrorHo-ocHoBHoro
TI{TpoBaHI{fl. Ilepnuuurte v BTopl4rrHbre craHAaprHbre pacrBopbr. Kucloruo-
ocHoBHbIe I4HAI4KaropbI, r4x xnaccuQuKarlpr.fl. I4Hrepnan nepexoAa oKpacKr4
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KHcJrorHo-ocHoBHbrx raHAr{KaropoB u ero cBf,3b c BeruquHofi pK, IIHAI{Karopa.

IIpuuuHrr r43MeHeHlrfl oKpacKr{ KHcJrorHo-ocHoBHbIx UHAI{KaropoB.

KUCJTOTHO-OCHOBHbTX T4HAHKaTOpOB, rrpoTeonr4Tr,rqecKr4e paBHOBeCUs. B VX pacrBopax
(ueruronsrfi opauxenufi, SeuonQraJrenH H Ap.).

7,2, OcHosHsre rr.rrrbr Kpr{Bbrx KlrcJrorHo-ocHoBHoro rr.rrpoBaHr.rfl.
[Iorperu nocrrr rrrrpoBa H Hfl

flossrue o Kpr4Bbre rr4TpoBaHus. Crenesr orrr{TpoBaHHocrrr. Kpurue
TI4TpoBaHLL cumsofi KucJrorbr cr4JIbHbrM ocHoBaHr4eM v cuJrbHoro ocHoBaHI,L
culrnofi xucrorofi. Kpunrre ruTpoBaHus ctaiofi ruclorbr clrJrbHbrM ocHoBaHr,reM H

cra6oro ocHoBaHI4, cr4JrbHofi xucrorofi. @axropbr, Bnu.f,rorque Ha BeJrr{r{r4Hy cKaqKa
KI,IcJIorHo-ocHoBHoro ruTpoBaH:afl.. florpeuurocrrir rr{TpoBaHus,. CucteMarr,rqecKlre H
;IYIIAHHbIE

flpurr,repn

I4HAr,rKaTOpHbre rrofperxHocTr4 Kr4cJrorHo-ocHoBHofo Tr4TpoBaHLrfl.

MHoroocHoBHbrx KI4cJIor t4 MHoroKr4cJrorHbrx ocHonaHr,rfi, cuecefi
KI4cJIor vtrrur ocHoeaHnfi. Anarras cMecr4 rr4ApoKcnAa vr rap6oHara Ir1enoqHoro
MeriLnJIa, cMecl4 xap6oHara Lr rvlilporap6onara ulenor{Horo Merarrna. IlpuueHeHr.re
Krr cJIorHo -o cHoBHo ro rr4Tp o B alr.:r.fl n Q ap rr,rarre BTr4rr e cKoM aHrr[Lr3 e.

7.3. KucJIorHo-ocHoBHoe rurpoBaHne B HeBoAHbrx cpeAax flpurueneuue
KucJrorHo-ocHoBHoro rHTpoBa H Hfl n Qa prua [IeBTrr qecxoM aHaJr [r3e

OrpanuveH:afl rrpr4MeHeHr4, Kr4cnorHo-ocHoBHoro rr4TpoBaHrrf, B BoAHbrx

cpeAax. Cyunocrb Mero.qa Kr,rcJrorHo-ocHoBHoro rnTpoBaHr4s. B HeBorHbrx cpeAax.
Kprarepun err6opa pacrBopurenfl AJu Kr4cJrorHo-ocHoBHoro rr4TpoBanvtfl. KoncraHra
TLITpoBaHHfl. PacrnopureJru, TtrrpaHTbr, craHAaprHbre BerrlecrBa
plc[onrcyeMbre B HeBoAHoM rr{rpoBaHr4u. Kpnrepnn nu6opa
flparruvecKoe npr{MeHeHr4e Kr4cJrorHo-ocHoBHoro HeBoAHoro

Qaprraaqenrr4qecKoM aH€Lrrlr3e Anfl orrpeAeJreHr{s cra6ux KHcJror r{ ocHosaHr.rfi.

Cnoco6u rl,ITpl,rMerpr,rqecKoro onpeAeJreHr,rf, colefi aMMoHLr-f,. Oupe4eJreHLre

a3oTa B opfaHr4r{ecKr.{x coeAr.rHeHHf,x MeToAou KrenbAErnf,. Oupe4eleuue 6opuofi
KHCJIOTbI.

8. PanuoBecuq (ocaAoK-pacrBop>
PasHosecrre B cr{creMe (ocaAoK - pacrBop>. flpora3BeAeHne pacrBopt4Mocrr{

(repuo4uHaMHrrecKoe, peaJrbHoe KOHrIeHTparIrroHHOe, ycJroBHoe
KoHIIeHTpaquouHoe). Llcrom:oBaHr,re npor{3BeAeH:afr pacrBopr{Mocrr{ AJu
onpeAeJIeHHq Bo3MoxHocrr4 BbrnaAeHr4, ocaAKa. PacraopuMocrb. Cnssr uoHsofi n
MoneKynqpHoil pacrBopr4Mocru BerrlecrBa c [poLr3BeAeHr4eM pacrBopr4Mocrlr. Pac.rer
MoJleKyupnofi pacrBopuMocrn KoMrrJreKcHbrx coe4unenufi v cla6ux Kr.rcJror.

BruqHue p€Bnr{rrHbrx Saxropon (nprapo4a pacrBopqeMoro BerrlecrBa v
pacrBopr4TeJrs, TeMleparypa, r4oHHafl ckura, [pprcyrcrBr{e o6ruero (ognourr,renHoro)
r,roHa, no6o.rHrre peaKrlr4u rrporonurr,rqecKrle peaKr.Ir{r4 v peaKrlrarr

KoM[JleKcoo6pa:onaruw,) Ha pacrBopuMocrb M€LnopacrBopr4Mbrx 3neKTpoJrr,rroB.

O6uue npr.rHrlr{[br pacrBopeHufl ocaAKoB M€LJropacrBopr{Mbrx sJreKTponr{ToB.

9. f panuMerpr.rqecrclrfi MeroA aHaJrrr3a
Cyrqnocrb rpaBprMerpr,rqecKoro aHuLnH3a, [per,rMyrrlecrBa r,r HeAocrarKrr. BraAu

rpaBuMerpr.rqecKLrx onpe4ereuufi .

tpe6onauur, rtpeAbqBnqeMbre

rpaBlrMeTpr4r{ecKoro onpeAeJreHHfl

Ocax4aeuar v rpaBr4MerpuqecKaf, Sopuu,
K HlrM. OcHosHrre gTanbl MeToAI4KLI

MeroAoM ocaxAeHrafl. Ilorurue o MexaHI{3Me

Turponauue

u HHAHKaTOpbr,

pacTBopr4Ter.s.

TLITpOBaHI{f, B
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ocaAxa. O6pasonauue nepBr{rrHbrx UeHTpoB Kpr4cra.JrJrv3aqlrrr4.

Konnou4Hafl cra4ux o6pazoBaHr4s MaJropacrBopr,rMoro coeAr{HeHux. Auop$uue u

BCIIICCTBA flparrzuecKoe npr.rMeHeHr,re

OruocureJlbHoe nepecbrrrleHr4e rr ero BrrlrflHtre Ha xapaKrep o6pasyroqerocf, ocaAKa.

Kpl4craJlnl{qecKue ocaAKI4, ycnoBLrfl, o6pa:onauux. MeroA ((Bo3HrrKaroqr4x

peareHroB). ocHonHue [poueccbr, rrpr4Bolf,rur{e K 3arpfl3HeHr.rrc oca.uKa, r{x
[pI{rrI4HbI I,I cnoco6rr ycrpaHeHr4r. Texsuxa B3BeIrrHBaHvrfi. Ha a*aJrvtrttqecKl{x r4

[peIII{3I4oHHbIx Becax. IIpuueueHI,Ie rpaBl4Merpr4r4 n Saprr,raqeBTuqecxoM aHaJrH3e.
Merogrt npxlaofi H KocBeHuofi orrosxu. MeroAbr BbrAeneHyrfl, B rpaBrrMerpvtpr.

10. OcalureJrbHoe rHTpoBaHHe
O6qaq xapaKTepLtcrvKa v ruaccuQnxarlr4q MeroAoB ocaAuTenbHoro

THTpoBaHur. Tpe6onauar, npeAbrBnreMbre K peaKqu-rrM. Kpunax ocaAr4TenbHoro
Tr4TpoBaHrag. @axropbr, Bnr,rrrcque Ha BeJrr,rquHy cKaqKa rr,rrpoBaHl,r.q.

MeprypoMerpuqecKoe rurpoBaHze: rrpuHrlr,rr MeroAa, ycnoBlr, [poBeAeHrrfl
TI{TpoBaHr4s., Tr4TpaHTbI, o6napyxeHue xoneqHofi Tor{Ku rnTpoBaHur, o[peAeJrreMbre
BeIIIecrBa. flpaxurr{ecKoe [p[MeHeHr4e MepKypoMerpuqecKoro rr4TpoBaHr{r B

Qaprraaqenrr4r{ecKoM aH€LIrr43e.

Aprenroruerpl{qecKoe rr{TpoBaHr{e. Cyuuocrr MeroAa. Turpaxru
apreHToMerpuqecKoro rvrrpoBaHnfl, cnoco6u [puroroBrreny$) craHAaprv3aq;as.
O6napyxeHl4e xoneqnofi TorIKr4 apreHToMerpr{r{ecKoro rHTpoBaHHr: MeroAbr Mopa,
(DomrapAa vr @asnca. Ycrosus
r.rHAr{KaTopoB. onpe4enf,eMEre

npr,rMeHeHr4{ Lr su6op a4cop6qraoHHbrx

apreHToMerpuqecKofo rr4Tpo BaHufl n Q apnraueBTuqecKoM aHErJrr,r3e.

11. Pasnonec[q KoMrlJleKcoo6paroBaHrrq. Oprauuuecxr.re peareHTbr B
XHMHIIECKOM AHAJIH3E

OcHosHHe ttoHflTr4fl, cBr3aHHbre c KoMIIJIeKcHbrMr4 coeAr{HeHuflMr4
KoMIIJIeKcHafl Ltacrktlla, KoMrrnerccoo6pa3oBareJrb , Irvtta:a!,) KoopArrHarIHoHHoe qr{cJro,

AeHTarHocrb nI,IraHAa. KlaccuQvKapfl KoMrrJreKcHbrx coeAuueuufi. Xelaru,
BHyrpI{KoMrIJIeKcHbIe H BHeruHec$epHue coeAr,rHe:anfl. Teopua MflrKHx r,r xecrKr,rx
KI4cJIor u ocsonasufi llupcoHa. Koscraursr paBHoBecr4fl, r,rcnonmyeMbre Anfl
xapaKTep vcrunr4 KoM rIJI e Kc H brx c o eA u:ae:e^uit : KoH craHTu o 6pas o BaHkrs., KoH craHTbr
AI,IccoIIHaIIHz (o6qne, crylleHrrarble, TepMoAr4HaMHqecKr4e, pe€urbHbre rr ycnoBHbre
KoHIIeHTpaIIuoHHbIe). Kuneu4qecKa.fl ycrofi.rznocrb KoMrrneKcHbrx coe4raueHufi.

Blussne pa3nl4qHblx Qaxropon (upupo4a KoMrrJreKcoo6pa:onarelrs. kt

Jrr4faHAoB, TeMrreparypa, r4oHHa, cvra, uo6o.rHrre peaxquu) Ha rrpoqecc
KoMnJleKcoo6pa:onaHlafl lr ycrofivl4Bocrb KoMrrJreKcHbrx coeAranenraft. Pr4 IrlpnzHra-
YumqNrca. BnusHue KOHrIeHrpawu pearupyrcuux BerrIecTB
KoMrlJleKcoo6pasonalalae. Pacqer Monf,pHbrx Aolefi cno6oAHux [roHoB MeraJrJra H
KoMnJreKcoB B panuonecnofi cMecrr. @yHrqua
JII,ITaHAHOe TII4CJIO.

IloHquae o6 opraHr{qecKr4x peareHTax.

3aKoM[JreKcoBaHHocrr4. Cpe4nee

OpraHrauecKr{e peareHrbr KaK
xelaroo6pa3yIoul4e nI4raHAu. Opranurrecrue peareHTbr, rrpr{Hr4Maroulr{e 1n{acrr,re B

[poqeccax, He cBr3aHHbIx c KoMrrJrexcoo6pa:oBaHraeM. flpuueHeHue opraHlrqecKr{x
peafeHToB B aH€IJlnru.Iecxofi xLtMLrLr. @ynxquoH€urbHo-aH€lJrl{TlrqecKaq tpynnr{poBKa.
OaxropsI, BJII,If,IoIuI4e Ha peaxrlr4oHHyro cuoco6Hocrr opraHr.rqecKlrx peareHroB.
KnaccuSvKalJr4fl opraHl4r{ecKr{x peareHToB no rrlfly AoHopHbrx aroMoB. Baxuefiurne
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opraHuqecKue peareHTbr, rrpr4MeHfeMble B xLIMI4qecKOM aHaJII43e. BOSI\IOXHOCTI4

I4crloJrb3oBaHufl, KoMnJreKcHbrx coeAuruonufr, n QaprvraqeBruqecxoM aH€IJIH3e.

1 2. KovrnJreKcoMerprlqecKoe rI.ITpoBaHHe

O6ulas xapaKTepr4crr4Ka u KJraccuQuraqur MeroAoB KoMnJleKcoMerpl{qecKoro

THTpOBaHUq. Tpe6oaaHur, rrpeAbf,BnfleMble K peaKIII4rM. KpUBaf,

Ba*:afl. @axropu, BrI,I.flIoIque Ha BenpIrIHHy cKarIKa

peaKrlr.rrM Kpunax
KoMrrJreKcoHoMerpllqecKoro rHTpoBaHIas. @axtopbl,

TT4TpOBaHI{tr.

MeprypuMerpr4r{ecKoe rr{TpoBaHue: rrpr4Hqutr MeroAa, ycnoBI4.,I [poBeAeHl{f,

Tr4TpOBaHr,r.rr, Tr.rTpaHTbr, cTaHAapTHbre BerrlecTBa, o6napyxeHHe xouequofi Tor{Ku

Tr4TpOBaHHq, OnpeAenfleMble BerrlecTBa. IlpaxruuecKoe IIpHMeHeHue

MepKypr4Merpr4qecKoro rlrrpo BaH:as, n $apNraIIeBrI4qecKoM aHELIII43e.

O6qas xapaKrepncrplKa KOMIJTeKCOHOMeTpI'IqeCKO|O TI4TpOBaHLIfl.

Xapaxrepr4crr4Ka csoficrs 3rr,lneHAr4aMr4HrerpayrcycHofi KI,IcJIorbI (3ATA) 14 ee

B3aprMoAeficrnue c KaruoHaMr,r MeraJrros. PasHoBecuq B BoAHLIX pacrBopax 3ITA.
Cocras v ycrofiuunocrb KoMnJreKcoHaroB MerarIJIoB. Cuoco6u o6uapyxeuux
xoHe.rHofi TorrKu rr4TpoBaHuq B KoMrrJreKcoHoMerpr.ru. Mera-nlol4HAl4Karoprr: o6u1ar

xapaKTepr4cruKa, xnaccnQuKaurar, B3auMoAeficrsue c HoHaMI4 MeraJIJIoB, I4HTepBaJI

nepexoAa oKpacKr4 MeT€LrrJroxpoMHbrx r,rHAr4KaTopoB, I,IHAuKaTopHbIe [ofpelxHocTl4.
flpuuepu MeraJrnoxpoMHbrx r4HAr4KaropoB. Kpunax KoMnJleKcoHoMerpur{ecKoro

THTpoBaHuq. @arcropbr, Bnr4rrour4e Ha BeJrr4quHy cKarrKa ruTpoBaHux. TutpaHTbI I{

cnoco6rr KoMrrJreKcoHoMerpr,rqecKoro rr4TpoBaHHf,. Onpe4erxeMbIe BeulecrBa.

flpnrraeneHue KoMnJreKcoHoMerpr{qecKoro rurpoBaHLIq B Saprnraqenrl,IqecKoM
AHAIII43C.

I 3. OrcucJI IrreJI b Ho-Boccra HoBHTeJI bH ble pa BH oBecnr
06rqaq xapaKTepHcrr4Ka oKr4cJrr{TenbHo-BoccraHoBLITeJIbHbIx panuoneczfi.

KoruqecrBeHHa, oueHKa oKI4cJrHTenbHo-BoccraHoBlrremuofi cuoco6uocrrl BeIIIecrB.

3lerrpo4nrrfi rroreHrlr4an. YpanHeHHe HepHcra. CraH4apruufi elerrpoAHrtfi
noreHrlr4an noJrypeaKrrr{r4, Qoprnramnufi [oreHIIIa€uI. 3nerrpoABl{xyu€u ckrlra

peaKrltrr4. @oprualrHufi elexrpo4Hufi rroreHIII{iLn. KoucraHTa paBHoBecl{q

oKr4cJrr4TeJrbHo-BoccraHoBr4Telruofi peaKrIr4I4. Bru.suue p€BnI,IrIHbIx Qarropon
(:rervrneparypa, [ocropoHHl{e HoHbI, pH, no6oqHHe pearqrar,r) Ha [poreKaHue
orr{cJrr4TeJrbHo-BoccraHoBrareJrbHbrx peaxqufi. I4cnomsoBaHHe oKltcJIrITeJIbHo-

BoccraHoBureJrbHbrx peaxqufi B aHallrrr,rqecxofi xvrv^vtr4 vr QapuraqenrllqecKoM
AH€TJIU3C.

I 4. MeroA br oKHcJr rrreJrbHo-Boccra HoBHTeJrbHoro rHTpoBaHHr
14.1. O6uraq xapar$eprrcrrrKa MeroAoB oKrIcJrlITeJrLHo-

BOCCTaHOBHTeJTbHOfO THTpOBaHIlf. ffoaoprerpuqecKoe rHTpoBaHrle.
Xnopft oaoMerprqecrcoe rlrrpoBaHlre

O6qaq xapaKrepncrvKa vr xnaccu$nKarJufl. MeroAoB oKHcJII4TeJIbHo-

BoccraHoBHTeJrbHoro rr4TpoBaHHr. Tpe6oaaHvIx, [peAbrBnreMbIe K peaKII]I{M.

Kpunaa oKracJrr4TeJrbHo-BoccraHoBr4TeJrbHoro rraTpoBaHns. @axropbl, BnnflIolque Ha

Benuqr,rHy cKaqKa rHTpoBaHHfl. Cuoco6rr o6napyxetnfl, roHe.IHofi ToTIKI{

OKHCJIHTCJIbHO.BOCCTAHOBI4TCNbHOfO THTpOBaHrIr. OxucnureJIbHo-
BOCCTaHOBr.rTeJrbHbre r4HAr4KaTOpbr, [pr{Hrlr4[ Aeficrsufl,, HHTepBiL[ [epexoAa oKpacKI{

HHAHKaropoB. Ilpurvrepu oKr,rcnr,rreJrLHo-BoccraHoBHTeJIEHLIx I{HAHKaropoB.
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CucreuaruqecKlle I4HAI{KaropHbIe [otpelxHocrla.
fro4orureryuqecxoe rlrrpoBaHue: npuHrlr{il Mero.{a, yclroBLrs, rpoBeAeHrrf,

TnrpoBaHr4fl, TvrrpaHTbr, craHAaprHoro BerrlecrBa, o6uapyxeHl{e xoHe.IHofi ToqK}I

Tr{TpoBaHr4f,, orrpeAeJrreMbre BeIrIecrBa. flparruqecKoe npI{MeHeHI,Ie cnoco6os

fi o4ouerpr4rrecKoro rr{rpoBaHlrfl B $apMaueBTl4qecKoM aHanu3e. OupegeueHl'Ie BoAbI

MeroAoM Kapra @nurepa. Oupe4eleHl4e aKTI,IBHoro xJlopa.

XnopfiogoMerpvqecKoe rlrrpoBaHr.re: npr{HUUII MeroAa, ycJIoBI4, rrpoBeleHr4s,

Tr{TpoBaHI4.rI, TraTpaHTbI, craHAaprHbre Berr{ecrBa, o6napyxeHlIe xoHe.IHofi TorIKI4

Tr4TpoBaHr,rs, onpeAenfleMbre BerrlecrBa. flpaKTuqecKoe npI4MeHeHI4e

xropfi o4oMerprlrrecKoro rl4TpoBaHur. OnpeAeJIeHI{e fi oAuoro rll4cra.

14,2. frolaronrerp[qecKoe ruTpoBaHrre.
TrrrpoBa H He. r{uxpoM aro M erp H rrec Koe rI.ITpo Ba H ue

fro.qarortaerpr4r{ecKoe rr4TpoBaHr4e: rrpuHrlr,r[ MeroAa, ycJIoBI4fl [poBeAeHI{.s

TLrrpoBaHHs, Tt4TpaHTbI, craHAaprHble BelrlecrBa, o6napyxeHl4e KOHCqHOI4 TOIIKI4

rrpr4MeHeHlIeTI{TpOBaHH,, OlpeAenqeMble BeluecrBa. flparcruuecKoe
fi o4arouerpuqecKoro rHTpoB aHilfl.

HurpuroMerpr{qecKoe rlrrpoBaHr,re: rrpHHIII4rI MeroAa, ycnoBl{s ilpoBeAeHl,Ifl

Tr4TpoBaHr,rf,, Tr4TpaHTbr, craHAaprHbre BelrlecrBa, o6HapyxeHl4e roHe.{Hofi ToTIKH

Tr{TpoBaHr4r, olpeAenf,eMble BeruecrBa. fIpaKTI,IqecKoe rIpI4MeHeHLIe

Hr4Tpr{ToMerplrqecKoro ruTpoBaHHtr. Onpe4erenue rtepBHtIHbIx apoMarurlecKux

AMHHOB.

.{nxporraaroMerpuqecKoe rr,rrpoBaHr,re: rrpI{HIIHI MeroAa, ycJIoBHfl npoBeAeHufl

TlrrpoBaHr{f,, TlrrpaHTbr, craHAaprHbre BerrrecrBa, o6uapyxeHl,Ie xone'rHoil Tor{KI4

TUTpOBaHHT, onpeAenreMble BeIrlecrBa. flparruvecKoe npuMeHeHHe

Ar.rxpoMaroMerpr4rrecKoro rrrrpoBaHus. <XuvrllqecKoe norpe6neHue KI4cJIopoAa).

14.3. llepvranraHaroMerpHqecrcoe rHTpoBaHHe. EpouaroMerp[qecKoe
TrrrpoBaHue. I{epuMerpuqecKoe rHTpoBaHHe

Ileprr,raHraHaroMerprarrecKoe rr4TpoBaHl{e: npI4HIII{[ MeroAa, ycJIoBLL

o6napyxenueIrpoBeAeHr{{ TIaTpoBaH[Ir, TI4TpaHTbI, CTaHAapTHbIe BeIIIeCTBa,

xouequofi ToqKu rI{TpoBaHI4s, o[peAeJlf,eMble BeurecrBa.

[pr,rMeHeHHe [epMaHfaHaToMerpl4r{ecKofo rI{TpoBaHVs..

EpouaroueTpl,IqecKoe TI4TpoBaHI,Ie: IpI,IHUI{u MeToAa, ycnoBuf, npoBeAeHl{q

Tr{TpoBaHrr.fl, Tr{TpaHTbI, craHAaprHble BelqecrBa, o6napyxeHue KOHCqHOI TOI{KH

npLIMeHeHI'IeTr4TpOBaHHf,, OnpeAenf,eMble BeIrIecTBa. Ilparru.recKoe
6pol,rarorrrerpuqecKoro ruTpo BaHufl. Oupe4elenrae Senonon.

I-{eprarvrerpr{qecKoe rr4TpoBaHr.re: npI{HIIuu MeroAa, ycnoBI4, rlpoBeAeH14,

TrlTpoBaHr{r, TlrrpaHTbr, craHAaprHbre BelrlecrBa, o6napyxeHl{e xoue.IHofi ToqKn

Tr{TpoBaHr4fl, orrpeAenreMbre BeulecrBa. IIpaKTI4qecKoe npuMeHeHl4e

rleplrMeTpl,IqecKoro THTpoBaHHr.

Ilpnnqun nrr6opa Kr4cJror An, co3Aanufl, cpeAbl B MeroAax oKI4cJII4TenbHo-

BOCCTaHOBI4TeJIbHOTO TI{TpOBaHldfl..

HurpuroMerpHrrecKoe

flpamu.recKoe
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15. 06utaq xaparflepr.rcruKa HHcrpyMeHTaJrbHbrx MeroAoB aHaJIH3a.

OcnoeHofi 3aKoH uorJrorrleHr.rfl 3Jrer$poMarHr{THoro r.r3ryrreHus. MeroAsr
pacqeTa KoH IleHTpa uu u BelrlecTBa no BeJr H rr H He alrailI,1lTttqecKoro clIrHaJIa

O6qas xapaKrepvcrkrKa kr xlaccuSuKauns HHcrpyMeHriLIIbHbIx MeroAoB

aHalrr43a. floHsrue 06 aHirJrr4Tr{qecKoM cr4rHalre. 3ralousrte v 6esgraroHHrte
MeroAbr KoJrlrqecrBeHHoro anurvga. CraHgaprHrte BelrlecrBa v craH.{aprHble

o6pasqrr. Cnoco6u pacuera KoHueHTpa:gla:a BerrlecrBa tto BeJII,IqI4He aHaJII4TI{qecKoro

crlrH€ura (vrero4 rpaAyr,rpoBor{Horo rpa$rExa, MeroA craHAaproB, MeroA 4o6anox).
KnaccraSvKarJufl. cneKrpoMerpr,rqecKux MeroAoB aHaJwr3a. llpupo4a vr

csoficrsa gneKTpoMarHLrrHoro r,r3nyr{eHHfl. I4cnomsoBaHr4e ocHoBHoro 3aKoHa

[ornoqeHu.rr gneKTpoMarHr4THoro r43nyqeuufl. B aHaJrr4Tr.recxofi xkrMr4tr. OrrroHeuue
or ocHoBHoro 3aKoHa cBerorrorirorueHr4f,. flpouycKaHue u orrrr4rrecKa, rrJrorHocrb.
Monxpnufi v yAenurufi xoe$SuqueHrbr rrorJrouleHur. 3aron aA VTt4BHocrI,I

oIITLIqeCKI{X [JIOTHOCrefi. orrlOHeHrar OT OCHOBHOTO 3aKOHa CBerOnOruIOIUeHIar.

16. A6cop6quouuue crreKTpoMerpuqecKrre MeroAbr aHaJIH3a

16.1. Arouuo-a6cop6uuoHHas crreKTpoMeTpr{f . llnQparcpacHan
crreKTpoMeTpHfl

A6cop6qr4oHHbre cneKTpoMerpr.{qecK}re MeroAbr aHaJII,I3a, ocHoBHbIe IIoHrrH.rI
yr xlaccu$uKauuf,. Ilpuuquu MeroAa. Arorrauo-a6cop6qraoHnas, cneKTpoMerpttfl,:
lpoqeccbl, [pLIBoAgIrIue K Bo3HHKHoBeHI{ro alJuru"tvLrecKofo c}IrH€LIIa, aToMHbIe

cneKrpbr rornoqeHuq. Vcrpoficrno u rpr4Hrlran pa6orbr aroMHo-a6cop6III4oHHbIx
cneKTpoMerpoB. BosNaoxHocrr{, Aocror,rHcrBa vr HeAocrarKLI MeroAa.
BJrr,rflrorrlr4e Ha rorrHocrb u Boc[por{3BoAuMocrb. CnexrpanbHbre .

@arropu,
Lt SrEsraro-

xr4Mr,rqecKue rroMexr,r kr MeroAbr Hx ycrpaHeHr,rf,. flpaxruvecKoe rrpr4MeHeHr{e B

SapnaaqenrlzqecKoM aHalu3e. MeroA xoJroAHoro napa, MeroA reHeparlur4 rr4AplIAoB.
IrlnQparpacHafl cneKTpoMerpuf,: rrpoueccbr, rrpkrBoArrrlue K Bo3HLrKHoBeHHro

anaJrurrv-uecKoro cnrHarra, o6uras xapaKrepr,rcruKa IrlK-cuerrpoB. flprauqvn MeroAa.
Knaccu$krKa\t4fl, ra ycrpoficreo p{K-crreKrpoMerpoB. I4K-cuexrpoMerpr4r c @ypre
upeo6pa:oBaHr,reM. Cnexrporraerpvrfl, B 6nnxnefi I4K-o6nacrra. IlpaxrzuecKoe
npraMeHeHr4e.

flonsrue o flAepHoM MarHr4THoM pe3oHaHce, [poroHHoM MaTHHTHoM

pe3oHaHce, sJreKTpoHHoM rrapaMafHlrTHoM pe3oHaHce.

16.2. Mo.nexy.rrqpHaq a6cop6quoHHar crreKTpoMeTpHfl B

y.nsrpaQuoJreroBofi lr suAHrvrofi o6;racru
MonexynflpHas, a6cop6quoHHafl crreKrpoMerpu.q B ynrrpaQuorerosofi Lt

suArarvrofi o6racru: npoqeccbl, npr{BoAsrrll4e K Bo3HI4KHoBeHI,Irc aHELTI4TI{r{ecKoro

cr4rH€Lrra, MoJreKyJrf, pHbre cleKTpbr rrorJrorrleHur. Ilpuuqurr MeroAa.
Irlslrepeuue aHaJrvrprqecKoro cprrHaJra, rnaccn$uKarluq v ycrpoficrno

upn6opon Anq I{3MepeHVfl cBeronornorueHr{f, n V@ r4 Br4Ar{Mofi o6nacru cneKTpa.

llparrra.recKoe rrpHMeHeHHe MeroAa. MeroAbr orrpeAeJreHufl KoHrIeHTpa\r4v.
OcHosHrre npudurr, r4crronb3yeMbre B cuerrpoQoroMerpr{qecKoM aH€LIII{3e:

lpsMa.f,, pa3HocrHafl, rrpor43BoAHa{ u MHoroBoJrHoBas cnerrpo$oroMerpl,Ir,

$orourerpraqecKr4e peaKr.Ir4r,r, gKcrpaKrIr,roHHaf, Qorouerpur, Qororr,rerpHrrecKoe
Tr{TpoBaHr{e. Ilpuuepu rpaxrur{ecKoro rrpr{MeHeHr{q. Koropnuerpufl 14

S orosrexrp o K onop r{M erp Hf, .
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1 7. 9er uccrroH H bre cner(TpoMerp[ qecKrre MeroAbr a HaJr H3a

17 .1. Aroptro-3Mr{ccr{oHHar creKTpoMerprfl
Arouso-3Mr{ccnoHHas cnexTpoMerpr,rf,: rrpoqeccbr, npr4BoAsrque K

BO3HI4KHOBeHI4IO aHarIdTIdl{eCKOfO Cr{fHiLiIa, aTOMHbre CneKTpbr r4cnycKaHr,I.g.

llpunqnu MeroAa. Ycrpoficrno aroMHo-gMr4ccr{oHHbrx crreKTpoMerpoB. Arouso-
3MI{ccHoHa.rI cneKTpoMerpl{, c r4HAyKTr4BHo csqgaHHofi nlasrraofi. BosNroxHocrr4,
AocToI4HcTBa Lr HeIocTaTKI4 MeToAa. CnexrpanbHbre u Su:uxo-xtrMHrrecKr,re floMexr{
Lt MeroAbI rtx ycrpaHeHn.a. IlpaxruuecKoe npr4MeHeHr,re B SapuraqenruqecKoM
AH€LIII{3E.

17 .2. Jftovru necueHTHaq crreKTpoMerptlq
JllouuuecqeHTHbre MeroAbr aHankaa. KnaccuSyrKarJnfl, ocHoBHbre

xapaKTepkrc'rr4Kvr kr 3aKoHoMepHocrr4 JrloMr4HecrleHrlr{u. 3axou Croxca-JloMeJrs.
3axon Baslarosa. flpanuno Kauru. Ilpanr,rno Jlenruuua. 3axou Jlouarusa-Illafi6e.
(DnyopecqeHrIHf, SocQopecrleHur{r. ,,{narparr,rrvra -f,6roHcroro. 3SSexr
lllnorrcroro. YpaBHeHI,Ie lUtepna-@omuepa. BruqH:ae pa3nvrqHbrx Qaxropon na
I,IHTeHcI,IBHocrb SnyopecqeHuur4 pacrBopoB. Ycrpoficrno kt npr4Hrrun pa6oru
npra6opon, rpvMeHreMblx AJL r.r3MepeHuc SnyopecqeHrlvt4. OcHosHrre npu€urr,
I4c[onb3yeMble B JIIoMI4HecIIeHTHbrx MeroAax aH€LrrH3a. Tyureuue SnyopecrleHr.lr4r4.
OcnoeHrte rrpueMbl, I{c[onb3yeMbre B JrroMr4HecIIeHTHbrx MeroAax aHurv3a.
JlrcnaunecrleuTHbre r4HAr4Karopbr.

IIon.flrlle o peHrreHo-SryopecrleHrnofi cneKrpoM erpur4. PeurreHoBcKatr
4u$par<qux.

18. Onru.recrc[e MeroAbI, He cBq3aHHbre c [orurorqeHr.reM rrJru
ncllycKa H rIeM rr3JlyrreH nf

Onpe4e"ueHue rloKa3areJl npenoMJreHraf, (peQparrorvrerpnr), onpeAeJreHue
ourH'{ecxofi aKTI,IBHocrI,I BelrlecrBa (uonxpnnaerpux), xpyronofi Araxpor.r3M.
TypluguMerpl{, Lt HeQenorraerpkrfl,. flpoqeccrr, npuBoA.flrur{e K Bo3Hr{KHoBeHr{ro
aHaJwrrLrqecKoro cHrHrlra. YcrpoficrBo r,r npr4Hrlrrn pa6oru npu6opon. @arroprr,
BJII'IflIOIIIHe Ha IIOKa3aTeJIb IIpeJIoMJIeHar, OITLIqecKoe BpaIIIeHLIe. Ilpaxru.recKoe
rrpr,rMeHeHrae n QapuaqeBTr,rqecKoM aH€Lirlr3e.

Cnexrpouerpl4f, xou6uHaurloHHoro pacceflHnfl cBera. furanrcxoe
xou6unaquoHHoe paccetrHl4e cBera. IlepcnexruBbr npaKTlrqecKoro [puMeH eHLrfl.

19. Xporvrarorpa$uqecxre MeroAbr aHaJrH3a
19.1. O6qas xaparcrepucrrrma u TeopeTr.rqecKrre ocHoBLr

MeroAa, 14 xnaccu$raKarlu.rl

xpoMarorpaQu.lecKHx MeroAoB aHaJrrr3a
Ilpunqnu, rroJroxesuufi B ocHoBy

xpoMarorpaQuuecxzx MeroAoB aH€LIIH3a. flaparraerpbr yAep)KyBaHr4fl u puBAeneHr,r, B

xpoMarorpa[uu. OcHoeHHe xapaKrepucrr4Kr4 sHeruHefi xpoMarorpaMMbr. Cnoco6rr
noryqeHHtr xpoMarorpaMM. flapauerpu xpoMarorpa$uuecroro rrr4Ka. flpueirarr
KonuqecrBeHHoro orIpeAeJIeHr4, B xpoMarorpa$nu (uero4rr BHyrpeHHero
craHAapra, BHeIrIHero craHAapra, BHyrpeHHefi noprr,raln3ary;,4v, MeroA rpaAyuponxu).
Teoprau xpoMarorpaQuvecxoro p€tsAeneHnf, (reopzx reopervrrecKux rapenoK Lr

KI4HerLIr{ecKaq reopu{ (ypaanenue BaH-,.{eerrarepa)). VlcropuuecKoe pa3Btrrve
xpoMarorpaSuuecrux MeroAoB aHa-rru3a.
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19.2. Iasonac xpoMarorpaQun
O6rqaq xapaKrepr4crr4Ka v Kraccu$uxaqur MeroAa ra3oBofi xpoMarorpa$nu.

Ycrpoficrao v npI4HIII4r pa6oru ra3oBoro xpouarorpa$a. BsoA npo6br.
Oco6eHHocrI,I raaornepAo$asnoft Lr ra3oxr,rAKocrnofi xpoMarorpa$uu.
Xaparcreprcrlrxa rroABr,rxHbrx 0a3, HerrorBuxHbrx 0a3 u HocrlTenefi. lerexropn
ra-sosofi xpoMarorpa$uw. Irln4excu yAepxr4BaH:afl Kosa.{a. MeroAu
KoJlnqecrnessofi o6pa6orxu xpoMarorpaMM. flpaxru.recKoe [pprMeHeHue rasoeofi
xpoMarorp a$uu n Saplraxonefi norvr aHa-[H3e.

Konr6raHnpoBaHHbre

crreKTpoMerpuq. Ocuonurre
(ru6pu4nrre) MeroAbr

npvHIII4n pa6oru Macc-creKrpoMerpa. I4nrep$efic KaK cBq3yrouee 3BeHo MexAy
Macc-c[exrpoMerpoM 14 xpoMarorpa$orra. fasosas xpoMraorpaQu.a-uacc-
cneKrpoMerpurfl,. Cucreua BBoAa upo6u. Eroru LroHu3arltrkr, pztsAeneHr{{ u
AereKTI,IpoBaHI,Is. Cnoco6u r4oHn3ar\uv opraHr4r{ecKlrx BerrlecrB. I,Inrepnperarlu.rr
Macc-cileKTpoB. Pexuurt MoHI4Topr{Hra orAeJrbHbrx HoHoB. XpouarorpaMMa rro
[onHoMy I,IoHHoMy roKy. Macc-aHarr43aropbr. KaagpynoJrbHbre Macc-cleKTpoMerpbr.
llpzrvreHeHl{e xpoMaro-Macc-cneKTpoMerpr,ru a QapuaqeBTr{qecKoM aHanrr3e.

C nepxxpnrl4r{e cKa, Snro w 4nar xpoMarorpaSrax (C @X). CxoAcrna u p a3nvrtvfl
c rasosofi xpoMarol-pa$nefi u B3XX. flossrue o cBepxxpr{rr{qecxou (Smora4uour)
cocrof, Hr,rr4 Berrlecraa (c rpprMepaMr4 Beulecrn). llprarraeHeHr4e C@X.

19.3. XnAxocrHar xpoMarorpaQur
O6qaq xapaKTepvcrnna u rlaccuSuKarlr4fl MeroAoB

xpoMarorpa$uu. IllauapHar (llocxocrHa.a): 6yuaxHar H

xpoMarolpa$wx'. xapaKTepkrcrvKa [oABr,rxHbrx v HenoABr4xHbrx Qa:, MeroAr{Ka
[onyr{eHuf, nJrocKocrsofi xpoMarorpaMMbr. Cnoco6rr nonyrreHu, xpoMarorpaMM.
Kaqecrsessufi kr Korur{ecrneusufi aH€LnH3 nlocrocruofi xpoMarorpaMMbr.
Paspeureul4e xpoMarorpaQrauecKr{x aon. IlpaKrr{rrecKoe npr4MeHeHr,re 6yrr,raxnofi u
roHKocJrofi nofi xpoMarolp a$wu. leucurouerpus H Br.rAeoAeHcr{ToMe rpvs.

O6uras xapaKTepucrl4Ka v xraccu$nKarlras xoronoqnofi xu4rocrnofi
xpoMarorpa$wu. Kraccu.recKa, KoJroHoqHaq xpoMarorpa("ux. Bsrcoxoe$sexrrznnaa
(B3xtX) 14 cBepxBucoroeSQexuanHa, xr4AKocrHafl xpoMarotp a$ut. Ycrpoficrno u
[IpI{HUHTI pa6orrt xl{AKocrHoro xpoMarorpaQa. 3moupyrcIIla, crrnar4 onroorporrHbre
pf,Abr. Hoprr,ranrno-Sasonar 14 o6parqeHo-Qa:onax xpoMarolpa$ut.
snrcI,IpoBaHnfl,. lererropu B B3XX. llpaxrnvecKoe rpr4MeHeHue

Qapuaqenrr,rqecKoM aHa[H3e.
BSXX-uacc-crleKTpoMerpr4f,. Cuoco6rr :aoHu3aq:au. Macc-cueKTpoMerpbr.

Sraurr [poBeAeHI,If, aHaJrusa. I4nrepQefic KaK cBfl3y]oqee 3BeHo MexAy Macc-
cneKrpoMerpoM I,I xpoMarorpa$orra. flpraueHeHue B Sapuauenrr{qecKoM aH€rJrH3e.

3xcxlrcer{oHHa, xpoMarorpa$ux MexaHr{3M pa3AeneHr,rf,, xlaccuSunapfl.,
rn€p4ux

l{oHoo6vreHHa, xpoMarorpaQrax:
xapaKTepLIcTI,IKa noABr4xHbrx v He[oABr,rxHbrx 0u:, npaKTr4qecKoe rrpr{MeHeHrae

uouoo6ueuuofi xpoMarorpaQrau. flossrue o6 o6presnofi Eurocrr{ rroHoo6uessura.

fIoHtTI4r, MaCC-CneKTp

aH€Lrrr{34: xpoMaTo-Macc-
BerrlecrBa. Ycrpoficrno v

xraAxocrsofi
ToHKocJrofinax

Pexuurr
B3XX B

xapaKTepucThKa HcnoJrb3yeMbrx
[paKTHrrecKoe npLrMeHeHI,le.

uocHrerefi v pacrBopurerefi,

uonoo6rraeHHoe paBHoBeclre,

Ilousrue o6 IaoHHofi u zon-uapnofi xpoMarorpa$vru.I4oHsufi xpoMarorpaQ: o4no-
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pr AByKonoHorrHbrfi BaplraHT. flpaxruuecKoe [pIaMeHeHI4e. Ilon.srue o6

3neKrpooope3e r4 Karrr{JrJrf, pHoM sJleKrpooope3e.

20. S.nexrpoxllMIrrlecKue MeroAbI aHaJIH3a

20,1. O6uas xapaKTepr{crr{Ka u x.naccuQrrKaultfl 3JIeKTpoxHMHrrecK[x

MeroAoB aHaJr H3a. KongynroM erpllfl . KylouoMerpuc
O6uras xapaKTepvcruKa v xlaccuQuKarlr4fl 3neKTpoxI,IMI,IrrecKux MeroAoB

aHaJrv3a. XaparrepvcrvKa DJreKTpoAoB kt npI{HIII{n pa6orrt 3JleKTpoxuruuqecxofi
g.Iefixu.

KoH4yrroMerpr,rqecxufi MeroA aHalrr43a; TeoperuqecKl4e ocHoBbI u

xnaccu$nKaql{q. KoH4yxroMeTpl4alecKa, c.{efira p.nfl I{3MepeHHf

3neKTponpoBoAHocru. LlzttepeHr.re aHurvru.tecKoro cIrrH€IJIa. @axropsr, BJII{sIouI[e

Ha gJreKrponpoBoAHocrb. 3aron Korupayura. flpaxulrlecKoe nprlMeHeHze npxvtofi
KoHAyKToMerplru. Kon4yrroMerpuqecKoe rr4TpoBaHI,Ie: IpI{HIIIII MeroAa, TI,InbI

KpHBbrx KoHAyKTOMeTpr4qecKofo TrrTpoBaHpr.fl, npaKTl{qecKoe npI,IMeHeHIae. floHcrl.{e
o BbrcoKorracrorHofi xon4yxroMerpl,Iu.

Kylouol,rerpuuecxnfi MeroA aHurusa: o6uas xapaKTepr4crkrKa Lr

rnaccn$raKaur,rr, BrlAbr KynoHoMerpoB, r.r3MepeHue aHaJrr4Tr4qecKofo cLtrHaJIa B

nprrvrofi KyJroHoMerplru. O6reAraneuurrfi 3aKoH @apa4er trnfl oneKTponu3a.

Kylouorr,rerp[qecKoe rr{TpoBaHr4e: [pr{HrIHn MeroAa, I{3MepeHI{e aHalrvrruqecKoro

cr{rHulrra, [paKTprqecKoe npI4MeHeHI4e.

20.2. floreu quoM erpu rrecxu fi MeroA a HaJr [r3a. Bo.n sraru repoMerplrfl
IloreuquoMerpr.{qect<uit MeroA aHaJrvr3a; Teoperl,IqecKue ocHoBbI vr

xnaccrEsraKarlr{r, ycnoBns r{3MepeHr4s. aHaJil4TrarrecKoro cl{rHarla. llpunqnn pa6oru,
ruaccuQuKarllrf, Lr ocHoBHbre xapaKTepHcrHKH HoHoceJIeKTHBHbIx gneKTpoAoB.

Cuoco6u o[peAeJreHr,rf, KoHrIeHTpar\krr4 BeulecrBa B uprrvrofi noreHlll4oMerpul4.
floresquoMerpr{qecKoe rlrrpoBaHr{e: rrprrHrlun MeroAa, o6HapyxeHlae roHe.IHofi

TorIKI,r rHTpoBaHI,L c ucrroJrb3oBaHueM rpunofi TI{TpoBaHkI.u, e€ npousBoAHblx, a
TaKxe MeroAoM fpaHa, [paKTI4rIecKoe [puMeHeHue.

Bolrrau[epoMerpra.recrr4fi MeroA a*anrv3a, o6qaq xaparTepl4crl4Ka u
xnaccu$uKaur4q: rronflporpaQrax v co6crseHHo BoJrbraMnepoMerpu.fl. Irlsuepenue
aHulrrr{Tr4rrecKoro cvrHa-[a. Ycronur, neo6xoAuMbre AJIS BoJIbraMIIepoMerpI4qecKI,Ix

r43MepeHr4fi. flonrporpaQnuecKa, Kpr4saq. flomporpaSuqecKat BoJIHa. florenquan
uonyBonHbr. [nSQysuouHrrfi roK. YpanHeuue I4mrosuqa. flparruuecKoe
npr4MeHeHlre BoJrbraMrrepoMerprru. Conpeueuurre MeroAbI BoJlbraMlepoMerpl,lu.
Arranepouerpr4rrecKoe rlrrpoBaHr4e: rrpr4Hrlr{n MeroAa, ycnoBLL lpoBeAeHl4fl

Tr{TpoBaHHfl, rrpaKTr{qecKoe rrpr4MeHeHne. AunepoMerpurlecKoe rI{TpoBaHI{e c AByMfl

I'IHAI{KATOPHbIMI{ sNEKTPOAAMI,I.

21. P aasoMerpuqecnue MeroAbI aHaJIIr3a.

Ocsonuue rroHrrLrs paAHoMerpHH. Cuoco6rr perucrpa\r4v pa\t4oaKTI,IBHbIx

usnyueuufi. Zeuepeuue paAr4oaKTrzBHocrr4 ecrecrBeHHblx vJru I4cKyccrBeHHbIx
gneMeHTos. PaAraoNrerpuqecKoe rl4TpoBaHlre. Mero4rr, ocHoBaHHbIe Ha rIornouIeHI4LI

lr orp axe HVvr r43 Jtyrre H Hs. Arru naquouu stfi aH€LIIrI3.
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I4HOOPMAIIIIOHHO-METOAI'IrrECKAq qACTb

JIIITEPATYPA

OcnoeHaq:
1. Xe6eurrer, A. I4,. Aua-turuqecKafl xlrMllfl. IzlncrpyvteHTaJlbHble

MeroAbI aHaJrv3a: yve6. noco6ue I A. VI. Xe6enrqen, A. K. XepHoceK' Vl. E.

Ta-nyrr. - Muscx : Hosoe 3HaHI4e, 2021. - 360 c.

2. Xe6enrren, A. VI. AualuruqecKafl xI4MI{s. XuNau'Iecxue MeroAbI

aHarrr43a: yue6. loco6ue I A. VT. Xe6enrsen, A. K. XepHoceK, VI. 8,. Tzuryrs. -
Muncr : Hosoe 3HaHI,Ie; Mocrna: I4HOA-M ,2011. - 542 c.

.(ono.nnurerbHaq:
3. AuaruruqecKaf, xul/ivrfl. : yve6Hrax / H. 14. Mos'Ian [u Ap.]. - M':

I4u$pa-M,2016. - 394 c
4. AnaluruqecKas xnMr4fl, ans 6yayuux rpoBl{3opoB. gactr 1. Y'Ie6Hoe

noco6ue / A. K. Xepuocex, VI. E. Tanyrs; noA peA. A. VL Xe6eHrseBa. -
Bur:e6cr, BIMY, 2003. - 362 c,

5. AnaluttzqecKaf, xLtMr4r.B 2 r.T. I I f. KpucruaH; IIep. c aHHI. : A. B.

fapuarua, H. B. Komtqesofi, f. B. Ilpoxoponoft; Bcryr. cr. IO. A. 3onorosa. - M.

: Busotvt. Jla6oparopu.a 3HaHuir,201 1. - 623 c.

6. AHaluruqecKaf, xtrw:afl.B 2 r.T.2 lf . KpucruaH; nep. c aHrJI. : A. B.

fapuaura [u lp.].- M. : BuuoIr,t. Jla6oparopu, 3HaHuir',2011. - 504 c.

7. AualuruqecKaf, xarwtrfl. C6opurax 3aAarl : yue6.-rureroA. noco6ue / A.

B. IOpens [u qp.]. - Mrascx : BIMY, 2017. - 192 c.

8. Eensqxufi, B. H. OcHosrr MeroAoB aroMHo-a6cop6qnonHofi 14

aroMHo-3Mprccr4oHHofi cnerrpocKorrurl4 : yve6.-ueroA. noco6ue. - Muscx : E|MV,
2015. - 40 c.

g. focyaapcrBeHHan Qapuaxoner Pecuy6ruxIE Eenapycs. (fO. PE II):
Parpa6oraHa Ha ocHoBe Enpoueficxofi SapuaKoIIeI{. B 2 r. T. 1 : O6uII4e MeroAbI

KoHTponfl KaqecrBa neKapcrBeHHbrx cpeAcrB / M-so 3ApaBooxpaHeHu, Pecu.

Eenapycr, [eHrp oKcrepru3 r,r r4crrbrraruuir. B 3ApaBooxpaHeHLII{; roA o6Iq. peA. A.

A. IlleprxoBa. - MoloAeqHo: TunorpaQux <flo6eAa>>,2012. -t220 c.

10. focy4apcrBeHHaf, Saprraaxoner Pecuy6ttuxu Eenapycr. (f@. PB II):
Paspa6oraHa Ha ocHoBe Eapoueficxofi Qaprvraroueu. B 2 r. T. 2 : Konrponr

KarrecrBa cy6cranqufi [ns Qapuaqenrl,IqecKoro I4cnonb3oBaHufl. vr

JreKapcrBeHHoro pacrr{reJrbHoro cbrpbq / M-so 3ApaBooxpaHeHl{, Pecn. Belapycr,
I{enrp 3Kcnepru3 I,I prcnuraHzfi B 3ApaBooxpaHenvrpr; IIoA o6Iq. peA. C. 14.

MapueHxo. - MonoAerlHo: Tuuorpa$uq ((llo6e4:a>>,2016 - 1368 c.

11. Xe6eHrqen A. 14. AHalnruqecKaf, xvrvtr4fl. XpoivrarorpaQnuecxne

MeroAbr aHarv3a: yue6. noco6ue I A. Vl. Xe6enrseB. - MuHcx: Hosoe 3HaH:ae;

Mocrna: I4H@A-M ,20t3. - 206 c.

12. Xe6eHrqen, A. VL A:aastuTuqecKtur xLrMurfl, B Borlpocax, 3aAar{ax 14

recroBbrx 3a1aHr4flx: noco6ue I A.14. Xe6eHrqen, A. K. XepHocer, I'1. E. Talyrr.

- Bure6cr : B|MY , 2019. - 1 83 c.

13. Xe6eHrfleB, A. 14.AualuruqecKaf, xztu:afl,.Ilpaxtuxyu : y're6. noco6l4e.

I A. 14. Xe6enrgen, A. K. XepHoceK, VL E. Tanyrs. - Muucr : Honoe 3HaHHe;
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Mocxaa : I4nQpa-M ,2013. - 429 c.

14. Jlypre, IO. rc. Cupano.ruuK rro aHarruru.tecrofi IHvmH I IO. rc.
Jlypre. - M. :Xuvrut,1989. - 454c.

15. OcHosH aHutvrv-rrecxofi xvrMr4kr. B 2 r. T. I : yve6. \Irfl cryA.
yqpexAeHrafi nncru. ryo$. o6pasonalus, l T. A. Eolruona [n ap.] ; rIoA peA. IO.
A. 3onoroBa. - 5-e uag., crep. - M. : I4sAarelrcrufi I{eHrp <Axagerr,rux>>,2012. -
384 c.

16. OcHosH aH€Lrurlrtrecxofi xulr.uvt. B 2 r. T. 2 : yue6. AIrfl cryA.
yrrpexAeHufi sucu. ryoQ. o6paaonasus, I H. B. Anos [u ap.] ; roA peA. IO. A.
3ororosa. - 5-e v3A., crep. - M. : I4sAarerucrufi ueHrp <AxaAeuux>>,2012. - 416
c.

17. Xaprlronon, IO. A. Ananurr4qecKaf, xkrur4fl. Ilparruryu : yre6Hoe
noco6ue / IO. A. Xapurouon, B. IO. fpuropbeBa. - M. : ISOTAP-Me.uua,2009. -
296 c.

18. Xapuronon, IO. A. flpnvrepbr Lr 3aplaqv no aH€rJrr,rruqecxofi xuvtuu I
IO. A. Xapuronon, B. IO. fpr.rropbeBa. - M. : fSOTAP-Melr.ra, 2008. - 304 c.

19. XapuroHon, IO. fl. Anwrurr4rrecKafl xt4v.ufl (auasmrura). B 2 rn. Kn.
1. O6urrae reoperr4qecKr,re ocHoBbr. Ka.{ecrseuurrfi aHELJrH3. Y.re6. AJr.,r By3oB lIO.
f..XapuroHoB. -2-e v3A., racrrp. - M. : Bucur. urx., 2003. - 615 c.

20. Xapuronon, IO. -fl. Analrarr{rrecKaf, xvrunfl (auaturuxa). B 2 xn. Kn.
2. Konn.recrBeHHbrx aH€Lrrr.r3. @usuxo-xr4Mnr{ecrue (uucrpyMeHT€Lrrrnrre) MeroAbI
aHarrr.r3a: Y.re6. An, By3os / IO. fl. XapuroHoB. - 2-e v3A., Hcrp. - M. : Brrcur.
urx., 2003. - 559 c.

METOAI,IqECKIIE PEKOMEHIAIUIU IIO OPTAHII3AItrIU [I BbmOJIHEHUIO

CAMOC T Ofl TE JrbHOft p,r.S OrU C TyAEHTOB IIO yrrEEHOft &rC rryrrrJruHE

Bperur, orBeAeHHoe Ha caMocro.trTenbHyro pa6ory, Moxer r4crroJrb3oBarbctr

o6yvarorqvruuefl. Ha;

noAroroBKy K neKII uttvt, la6oparopHbrM 3aHrrlrf, M ;

[oAroroBKy K KoHTponbnuu pa6oraM, 3aqery r4 3K3aMeHy uo yve6nofi
AI{Crlr4rrJrr4He;

perxeHr{e 3aAar{;

BbInOJIHeHI4e I{CCJIeAOBaTeIrCKLIX LI TBOpTIeCTIEX SagaUUfi ;
rloAroro BKy re M arv rre c Kux Ao Kn a.qo B, p e Q ep aroB, np e3 e ur aryuit;
cocraBJrenue o6sopa HayqHofi nureparypEr no 3aAaHHofi rerrae;

oSopuneHue rau$opuarlr4oHHbrx v AeMoHcrparlzoHHbrx MarepuilnoB
(creHgsr, EJraKarbr, rpa$uxu, ra6rzqsr, r€Berbr u np.);

cocraBJreHr{e reMarraqecroff no46opxu Jrr4TeparypHbrx r4crotrHuKoB,

I,IHTepH eT- I,ICTOTT HH KOB ;

c o cTaBIr eH r4e Te cTo B cTyAe HTaM r4 Anf, op raHpr3 ar\Lrv B3avrM o KoHTp onc.

METOAI,TqECKTTE PEKOMEHIATtr{U IIO OPTAHT43AITIU rI BbmOJTHEHTITO
yfrpABJtfl E Moft cAMo cTo.gTErbHori pa.r orrr cTyAEHToB IIo yrIEEHofr

AI,ICIUTIJIIIHE
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Oc H O s H ul e QO p rvr u o p ra H Ir 3a II Ir H y rI p a B.rt q eru O fi ca M ocTofl re"n rn o fi
pa6orbl:

BHAE:

HAIr]l1lCAHtTe I{ rlpe3eHrallu, peQepara;

BbrcrylJreHr{e c AoKnaAoM;
KOHCrreKTr4pOBaHr4e rrepBor{cTor{Hr4KoB (palgenon xpecToMaTufi, c6opHI4KoB

AoKyMeHroB, MoHorpaSufi,, yue6Hrtx noco6ufi ) ;

KoMrrbroTepHoe TecTI4poB aHVe.

Kourpo.nb yrrpaBJrfleMofi caMocrorreJrbHofi pa6oru ocyuecrBJlrercfl B

r4ToroBor o 3aHflTur, n $ opue ycrHoro co6eceAo Ba:r^krfl, IIrIcbMeHHofi pa6oru,
TeCTLIpOBAHIdfl;

o6cyx4enur peQeparoB;
npoBepKr,r peQ ep aroB, rII4cbMeHHbIx AoKnaAoB, orr{eroB, peqenroB ;

[poBepKr4 KoHcneKToB rIepBoI{crotrHLIKoB, MoHotp a$ufi u cr ar efi;

,THALLB:j1^ Iyanb H O fi 6 eC eArr.

II r p nqr Hb rI c rlo JIb 3vE MbIx cP EAC TB rulAf Ho c r I,rKI,I

ltrr, guarH o erLI KI4 KoM n ere H qu fi u c n oJrb3yrorcf, cneAylo uu e S oprrarr :

VcrHas Qopua:
co6eceAoBanlafl,.

flncrrvreH Har Qoprvra :

TCCTbI;

KoHTpoJrbHrte pa6oru;
cr,rryarluoHHbre 3aI{al{v.
Ycruo-urrcbMeHHan Qoprua :
orrrerbr no na6oparopHblM pa6orau c I4x ycrHoft earqurofi;
3AIIET;

3K3AMEH;

Texnuqecnafl Qoprvra:
SJIeKTpOHHbIe TeCTbI.

uc[oJIb3vEMbIE METOAbI OEvtrB}tktfl,
- Jluuefiuufi (rpa4Iaquouurrfi) MeroA (nexqua, rpaKrlarlecKue,

na6oparopHbre rr ceMI,IHapcKrIe zawut);
_ AKTI'IBHUC (IAHTEPAKTI,IBHbIE) UETOAU:

upo6leuuo-opr{eHrrrpoBaHHoe o6yueuue PBL (Problem-Based Learning);
HayrrHo-opr{eHrrrpoBaHHoe o6yuenrae RBL (Re search-B ased Learning).

TIEPEIIEHb TIPAKTUTIE CKLIX HABbIKOB

1. I4genru$krKapfl, HeopraHr{qecKoro BerrlecrBa, B cocraB Koroporo

MoryT BxoAHTb I{oHbI: KarI4oHbI Kaltvtfl, Harphtg,, KtLIIbUI4r, 6apvx, MarHur,

aMMoHI4fl, cBHHIIa, IIHHKa, cepe6pa, xeJre3a, BHcMyra, MeAI4, €uIIoMI4HI4fl, vr aHuonbt

- xJropr,rAu, 6poruuAu, fioAIa4rt, xap6oHarbl H rl{.qpoKap6onaru, cylrQaur.



) IlpuroronneHHe
xJropr{crono4opo4uofi .

[IerorrHofo MeTaJIJIa.
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craHAapTpl3,aL\prfl pacrBopa KI{CJIOTbI

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.
13.

14.
15.

16.

MATHHtr.

17.
KanbIIr4.f,.

18.

IIp zroro ur e H r4e r{ craHAap ru3ar\krfl p acrBopa 3ATA.
KounrercoHoMerpr,qecKoe onpeAeneHue xnop,Aa K€rJrbrIHr.
KounrexcoHoMerpr4rrecKoe onpeAeJrerr. ayri0ara qr.rHKa.
flpuroro or e Hue v cr aH Eapr,oar\H fl p acrBop a ru o cynr Q ar a Harpufl .
4oror.rp r4r{ecKoe onpereneHr4e acKop6znosofi Kr,rcJrorbr.
CraHg apr H3arJr4fl p acrBop a [epMaHraHara KaJr Hr.
lleprrranraHaroMerpr{rrecKoe onpeAeneHr4e [epoKcr{Aa BoAopoAa.
rlp u ro ro a Jr e H r,r e r{ craHA ap r u3 ar\r4fl p ac rB op a Harpvrfl Hr4 Tp r..rra.
HrErparoMerpr,rqecKoe onpeAeJreHr.re HoBoKar,rHa rr4ApoxJropr,Aa.
@orouerpuqecKoe o[peAeJreHue lluaHoxo6araruusa.
Cuexrpo$oroMerpr4r{ecKoe onpeAeneHr4e HLrrpo@ypana.
Pe@paxroMerpuqecKoe onpeAeneH,e KoHrIeHrp arJvr. cynrQara

PespaxroMerpr,rqecKoe orpeAeneHrre KoHrIeHrp a\vu xJroprrAa

rloreHqraoMerpuqec*oe rr4rpoBaHlre cMec, Kr4cJror.

[EPEqEHb ICIOJIb3YEMOTO OEOPYAOBAHI.g1. Ha6opu XUtr,tZ.{eCXOfi locy.qbr AJrfl BbrIolHeHHq
a4eurzQuKauur4 BerrlecrB.

2.

3.
4.
5.

6.

7.

8.

9.

10.

I t.
t2.
13.

14.
15.

16.
17.
18.

19.
20.

CnexrpoSoroMerp.
(D oroel e xrpo Ko Jrop rrMerp.

KoJroHorrHofi xpoua:rorpaSau.

u rr,rrpoKap6ouara

Ha6opu xuMr,rqecKofi nocy4br AJrs rr{TpoBaHr{r.
Ha6oprr ra6oparopnofi rocyAbr.

(Dlyopauerp.
PeQpar<roMerp.
llolrprauerp.
Ha6op .qJrs BbrrroJrHeHr,r, ToH*ocJrofi nofi xpoMarorp a$uu.
Ha6 op .qJrs Bbr rr o Jr HeH Hfl 6yu axHo fi xp orr,rarorpaQ rEra.

Korrnlexc Antr npoBeAeHr.r{
f asonrrfi xporuarorpa$.
XraAxocruufi xpovrarorpa$.
I4ououep (pH-urerp).
Bo4rHrre r4 rrecqaHsre 6asu.
Cyurulruufi ruxa$.
MyQensnafl reqb.
I{eurpraQyra.
(DulrrpoB€urbHa, ycraHoBKa.
Balnon c fa3oM-Hocr,rreJreM.

Oupe.qereHae KoHrIeHTp arlrupacrBopa uleror{u.
flpoee4euue aHaJru3a cMecr4 xap6onara



21.
))
23.
24.
25.
26.
27.
28.
29.
30.
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AxsaAracrrrJrnf,Top.

.(euonusarop.
Kon4yrroMerp.
Tepuorrterp.
AHalraruqecKr,re ra rrpeuu3r4oHHbre Bec6r.
Meualxu-urefixeprr.
Myn rruu e Auitrrrtlt np o e KTop, TeJr e Br43 op.
Kounrrcrep.
Muxpocxorrbr.
Ha6op flocyAbr .{nfl gKcrpaKrlrrr4, sKcrpaKrlr4oHHbre ycraHoBKH.

ITEPETIEHb JIEKUITfr
3 cervrecrp

l. flpe4lrer 14 3alla,cIr4 aHaJrvrrvqecrcofi xHMuLr. XHrara.recrze MeroAbr
u4enruQuKarluu HeopraHarrecKux BerrlecrB.

2. Ilpo6oor6op v npo6ouogroroBKa B $apnaaqenrrrqecKoM aH€urr43e.
Mero.qrr p a3.qeJr e Hr4 e H Ko H rle HTp r4po B alr4fl .

3. Asa-uururlecKa, xuwufl, kr xeMoMerpr4Ka. IrlcnomsoBaHue MeroAoB
MareMarl'ttlecrofi crarucrkrnLt Anfl, o6pa6orxu pe3ynbraroB KoJrrlrrrecrBeHHoro
AHAJIH3A.

4. Xuuuqecxoe paBHoBecr4e aHalrktrvqecxofi xvMHLr.
Ilporonnrr4rrecKr4e paBHoBecu.q.

5. Bne4euIae B Tl4TpkIMerpuqecKufi ueroA aHurkr3a.Kucroruo-ocHoBHoe
TIIITpOBHaHIIe.

Panuonecufl ((ocaAoK-pacrBop>. fpaarauerpraqecKufi uero4 aHurv3a.
OcaAurenbHoe r[TpoBaHr.re.

XLIMUqeCKOM aHaJII43e.

9. KounlercoMerpur{ecKoerprrpoBaHrre.
10. oxucrureJrbHo-BoccraHoBr{TeJrbHbre paBHoBecprf,.

4 cevrecrp
1. MeroArtoKI,IcJII4TeJIbHo-BoccraHoBHTeJrbHororuTpoBaHr{r.
2. o6rua" xapaKTepucT'*a r4HcrpyMeHTzurbHbrx MeroAoB

Ocuonuofi saroH nornorqeHuq 3rexTpoMarHr.rrHoro H3nyrreHrax. Mero4u
KOHTIeHTpa\r4u BerrlecrBa IIo Berr,rq[He aHalrkrrulrecKoro
46 c op 6qr4 oHHbre c rr eKTpoMerp r{q e cKra e MeroA br a*aqtu3a.

PasHosecus KoMJreKcoo6pasonauu.r. opraHuvecKue peareHTbr B

aHaJil43a.

pacqera
CI{|H€LIA.

5. O6qaq xapaKTepr{cTr{Ka H TeOpeTLIqeCKLIe OcHoBbr
xpoMarofpaQuvecxux MeroAoB aHanr43a.

f asosa.s xpoMarorp a$ux.
XuArocrHa, xpoMarorpaQrax.
O6qas xapaKrepr4crr.rKa v xlaccu$zKarlu.fl

6.

7.

8.

3. SuuccaoHHbre
4. Onru.recxue

ucrrycKaHr,reM H3nyqeHr4fl .

c[eKTpoMeTpHr{ecKr4e MeToAbr aH€LtrH3a.

MeTOIbr, He cB.rr3aHHbre c rrofJrorrleHr,IeM UIrLt

6.

7.

8.

M eroAo B aHaJtu3a. Ko n4yxro M erp Hq. Kyl o u o rr,r erpufl .

SJTeKTpOXUMUTTeCKUX
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9. IloresquoMerpl4qecxufi MeroA a*Nrn3a.BolrrarurepoMerpnf,.
10. PaAuouerpr{r{ecKue MeroAbI aHaJru3a.

fIEPEqEHb IAE OPATOPHbIX 3AHfl TI,IIZ
3 ceuecrp

1. flpe4*rer kr 3ap:aqtr auaJrttru.{ecxofi xvMvru. JI.P. <PeaKrILrr4 o6napyxerurfl
Karr4oHoB I-III aHanuruqecKr4x rpy[tr).

2. XuMu.{ecxue MeroAbr ra4enruQuKarlr{r4 HeopraHuqecKux BerrlecrB.

MeroAsr pa3AeneHr4fl r4 KoHrleHrpr4poBatvrfl..I.P. <PeeKcrpaKrlrlr 6poua. Pearquu
o6n apyx e Hufl lrarvro H o B IV an an raru.{ e cxo fi fpyn rrbr ) .

3. flpo6oor6op n upo6ouoAroroBKa n Qaprr,rarleBrLrrrecKoM aHanuse. JI.P.
<Peaxquu o6uapyxeHr{s Karr{oHoB V-VI aHaJil4 tLrLrecKr4x rpytrn).

4. AHarurruecKarr xuMr{rr kr xeMoMerpr,rKa. LlcuomsoBaHue MeroAoB

MareMarr4rrecrofi crarr,rcrr{Kr,r Anfl, o6pa6orrra pe3ynbraroB KoJrr{rrecrBeHHoro

aqurur3a. JI. P. <AH anv3 H e rr3 B e crHoro Karra o H a>.

5. Xuuaqecxoe paBHoBecue B aH€rJrrlTr4r{ecrofi xr4Mr4u. JI.P. ((PeaKrlu}r

o 6 n apyxe :e:afl aHnonon I aH zl[r4Tr4rr e c Krax rpy[ tr ).
6. Ocnosnrre csoficrBa pacrBopr{Tenr, BJrr4rroqpre Ha Kr{cJrorHo-ocHoBHbre

cnoficrna BerrlecrBa. KucrorHo-ocHoBuue 6yQepHbre pacrBopbr. JI.P. <<Pearuuu

o 6 n apyx e Hnfl aHr4on o n I I-I I I anaJuru-ue c Kr.rx rpyn r).
7. Pacqer pH BoAHbrx pacrBopoB rrporonr4roB. JI.P. <<Vl4esruQraraqua

Helr3BecTHofo aHI4oHa)).

8. I4rorosoe 3aHf,rr,re ro reMaM <XuuuqecKoe paBHoBecr4e.

flporonurlrr{ecKr.re paBHoBecu.,r)). JI.P. <<VlgenruQuraqux Her,r3BecrHoro
HeopraHr4qecKofo BerrlecTBa).

9. O6qaq xapaKTepvrcrvrKa rnrpraMerpuqecKux MeroAoB aHaJtu3a.

Kucrorno-ocHoBHbre uHAr{Karopbr. JI.P. <Ilponepra BMecrr.rMocrlr uepnofi
no cyAbr. flpu roro ur eH He H craHAap rr43a\Lrfl, p acrBop o B Tr{Tp aHTo B ) .

10. OcHosuHe rurrbr KpHBbrx Kr,rcJrorHo-ocHoBHoro ruTpoBaHr,rfl.

florpeuHocrr4 rr{rpoBaHur. JI.P. <Onpe4eneHr,re KoHrIeHrpa:qiaLt pacrBopa
IUenorII4).

I 1. Kucrorso-ocHoBHoe rl4TpoBaHr.re B HeBoAHbrx cpeAax flprarraenenue
KI4cJIorHo-ocHoBHoro rr4TpoBaHnfl, n SapuaqeBTr4r{ecKoM aHarrr{se. JI.P. <<Anarus
cMecu cMecr4 xap6onara H rnApoxap6oHara ulenoqHoro Meranna).

12. PasHoBecus (ocaAoK-pacrBop). JI.P. <Onpe4eJreHue xJropr{Aa aMMoHr4,

cnoco6ou o6paruoro rHTpoBaHHfl )).

13. fpanuuerpuvecrnfi MeroA aHann3a. JI.P. <<OupegeJreHue cynr$ara
MarHprf, B Kpr4cTannorpl.4paTe).

14. Ocaar,rreJrbHoe rurpoBaHne. JI.P. <<ApreuroMerpr,rqecKoe orpeAeJreHr,re

itoyuga KaJrr4.,r)).

15. I4roroBoe 3aHf,Trre tro reMaM <<KnclorHo-ocHoBHoe u ocaAlrrenbHoe
rr,rrpoBaHlre. PanHosecnx (ocaAoK-pacrBop). JI.P. <Onpe4eJreHne 6opxoft
KI4CnOTbr B paCTBOpe).

16. PasHosecuq KoMrrJreKcoo6pa:onaHufl. Opranu.recKrze peareHTbr B

xHMI{rIecKoM aHaJrr4se. JI.P. <Oupe4eneHlre xecrKocrr4 BoAbr)).
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1 7. KouuJlexcoMerpuqecKoe rr{rpoBaHue. JI.P. <KounneKcoHoMerplrqecKoe
o[peAeJreHr4e xJropr4Aa Karrbur4.rr)).

I 8. OrucrurreJrbHo-BoccraHoBu reJrbHbre paBHoBecr4f, .

19. I,Irorosoe 3aHflrne rro r43yrreHHbrM TeMaM. JI. P.
<KounleKcoHoMerpl{rlecKoe onpeAeneHr4e cynb$ara uuHKa h rrpeAcraBJreHr4e
pe3ynbTaToB xr{Mr{rrecKoro aH€Irrr43a)).

4 cenaecrp
20. O6uas xapaKTepvcTr4Ka MeTOAOB OKkl CJII4TeJTbHO- BOCCTaHOBHTeJIbHOTO

IrIoAouerpr4r{ecKoeTHTpoBaHI'If,. I{oAouerpl4r{ecKoe Tr.rrpoBaHr4e. XnopfiogoMerpr4qecKoe
rl4TpoBaHze. JI.P. <frolouerp[rrecKoe onpeAeJreHr.re acxop6uHosofi Kr.rcJrorbr t4

MeAH cylr$ara>>.
21. ilorcroMerpzrrecxoe rl4rpoBaHue. HlrrprlroMerpLrqecKoe rurpoBaHue.

,,{uxporvraroMerpl{tlecKoe ruTpoBaHrae. JI.P. <<HurpuroMerpur{ecKoe o[peAeJreHr{e
HOBOKar,rHa fr{ApoxJropr4l0).

22. llepuanraHaroMerpHrrecKoe TI{TpoBaHue. EporvrarouerpuqecKoe
THTpoBaHIae. I-{epuMerpurrecKoe rl4TpoBaHr,re. JI. P. <llepuanraHaroMerpprqecKoe
orrpeAeJreHr{e repoKcr4Aa BoAopoAD.

23. I4rorosoe 3aHflTpte ro reMaM <OrucrureJrbHo-BoccraHoBr{TeJrbHbre
paBHoBecvs. u rnTpoBaHns>>. JI.P. <EpouaroMerplrqecKoe onpeAeneHrae SeHola
(pesopquHa)).

24. O6qaq xapaKTeptrcrvKa r4HcrpyMeHrzurbHbrx MeroAoB aHaJrv3a.
OcuoeHofi saKon rlornoIueHl,L 3JreKTpoMarHurHoro Lr3nyqeHr{s. MeroAbr pacqera
KoHIIeHTpawrkr BeulecrBa no BeJrr4r{HHe aHaJru'tr4qecKoro curHalra. JI.P.
<@orouerpr,rqecKoe o rpeAeneHr4 e xeJr e3a (III)rr.

25. Arouuo-a6cop6quoHHa, cneKrpoMerpufl. LlnQpaxpacHan
cn e KrpoM erpufl . JI. P. < IrIHrep rrp eraqras [{K- c rr eKrp o B ) .

uagurvrofi o6lacru. JI.P. <@oroMerpuqecKoe orpeAeneHHe
uurpoSyp€Lra).

27. Arouno-gMr,rccr4oHHaf, cneKTpoMerpus.
cneKTpoMerpr{r. JI.P. <O6uapyxeHrre colefi xt4Hr4Ha

QnyopecqeHuar{).
28. ouruqecKr4e MeroAbr, He cBf,3aHHbre c [ornorueHr{eM r,rJrr{ ucrrycKaHr4eM

I43nyrIeHI4q. JI.P. <PeSpaxroMerpl,IqecKoe orpeAeneHue KoHrIeHrp a\vkt BerrlecrB)).
29. klroroBoe 3aH{TI4e rlo reMaM <CnexrpoMerpr,rqecKue MeroAbr aHaJrH3a).

JI.P. <flonrpr,rMerpr4qecKoe r43yqeHr4e pacrBopoB caxapoB).
30. O6rqas xapaKTepvcrr4Ka u reoperr,rqecKrre ocHoBbr

xpoMarolpa$uvecxux MeroIoB aHalrv3a. JI.P. <<I4yeruruQraxaqrEr Karr.roHoB
MeT€LnJroB MeToAoM 6yrra axn ofi xpou arorpa@uz>.

31. fa:osa.s xpoMarorpa$ux. JI.P. <fa:oxporraarorpa$uqecrufi aHanil43
opraHur{ecKr{x BerrlecrB. O6pa6orxa xpoMarorpaMM).

32. Xra4xocrnar xpoMarorpa$ut: roHKocJroiraas
KoiloHoqHaq ra B3)KX. JI.P. <<Vlgetru0uxaqux opraHr4rrecKr.rx
roHKocJrofinofi xpoMarorpa$uu>.

xpoMarorpa$ut,

2 6. MoneKyJltpHafl a6cop6quoHHa.fl cneKrpoM erpufl n ynrrpaSnorerosofi 14

uuasoxo6 aJraMuna v

JftoruuuecrIeHTHat
no xaparrepuofi

BerrIecTB MeToAoM

33. xuArocrna-fl xpoMarorpa$ut: Apyrr4e BHAbr xpoMarorpaQuu. JI.P.
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<PagAereHlle III4TMeHToB MeroAoM KoroHor{Hofi xpouarorpaQuu>>.

34. O6uas xapaKTepvcrvKa v rnaccu$uxalll4-f, 3JIeKTpoxuMI,IqecKI4x

<Xpovrarorpa$rauecKlre Lt

MeTOAOB AHAIII{34. Kon4yrroMerplaf,. Kyrouourerpu.n. JI.P.

<Kon4yxroMerpl4r{ecKoe o[pereneHl4e 3JIeKTpolpoBoAHocrLI>.

35. floreuuuoMerpuqecrufi Mero.{ aHaJILI3a. Bonrrau[epoMerpl4f,. JI.P.

<floresquoMerpraqecKoe orpeAenenrle pH. florenUuoMerpllqecKoe rI{TpoBaHI4e

pacTBopoB Kr{cJIoT).
36. I4roronoe 3aHflTvre [o reMaM

9neKTpoxHMI4qecKI4e MeroAbI aH€LIII43aD.

37. PaAuouerpxqecKne MeroAbI anaJrul3a. Irlrorosoe 3atflTure ro
ra6oparopHblM pa6orau.

ttEPETIEHb JIEKUITfr
(saor+r,Lx @opMA rroJllrqEHr,Lf oEPA3oBAHIlf,)

3 cervrecrp

l. flpe4rnrer 14 ga1a-tr4 aHaJTrTLrqecxofi xtru:z.la. Xuruu.{ecr[e MeroAbI

ra4enru$uKarluu HeopraHl,IqecKl4x BeIIIecTB. MeroAu pBAeJIeHIas v

KoHueHrpHpoBaHHfl. flpo6oor6op 14 npo6onogroroBKa B Qapuaqenrl{qecKoM
aH€LJrr{3e. AsaluruqecKafl xuMtrfl. v xeMoMerplzKa. IrlcnomsoBaHue MeroAoB

MareMarr4.recrofi crarr{crr4Kr4 Anfl o6pa6orru pe3ynbraroB Korl4qecrBeHHoro

A}jAJTVT3A.

2. Xutvtu.recKoe paBHoBecr{e B aHarrr4Tlrqecrcofi xurvrvru. flporonnTurlecKue
paBHoBecr4f,.

3. BneAenue B Tlrrpr4Merpuuecrrafi MeroA anaJrur3a. KuclorHo-ocHoBHoe
TlrTpoBaHHe.

4 cervrecrp
5 3uuccuoHHble cneKTpoMerpuqecKlle MeroAbI aH€LnrI3a.

6 Xpol,rarorpaQra.recKue MeroAbI aHaJtu3a.

5 ceruecrp
7 3rempoxl4Ml{qecKl4e MeroAbI aH€LIILI3a.

TIEPETIEHb JTABOPATOPHbIX 3AHfTI,Ifr
(raowta.a oopMA rIoJrytIEHI{fl oEPA3oBAHI,rfl)

3 cevrecrp
3ansrue 1. flpe4rraer 14 3a1a-tu anaJruru-tecxofi xr4ur4vr. XuMIa.Iecxue

MeroAbr ugenruQvtKa\uvr HeopraHr,rqecKr{x BeIrIecrB. JI.P. <<PeaKIIHI4 o6napyxelanfl.
Karr4oHoB I-III asarllruqecKl4x rpyrr).

3aHxrue 2. MeroAu pa3AeneHufl kr KoHrleHrpt4poBatufl.. Ilpo6oor6op v
npo6ouo4roroBKa B Qaprr,rauearr4qecKoM aH€L[I,I3e. AHarIaru.recruu xvuurfl u
xeMoMerpraKa. I4cnomsoBaHr4e MeroAoB MareMarrrtlecxofi crarucrr4t<v l^ns,

o6pa6omn pe3ynbraroB KoJrr4rrecrBeHHoro aHuuur3a. JI.P. <<Peaxuuu o6uapyxenzx
Karr,roHoB IV-VI aH iLrI,IrI{q e cKI,Ix lpyn r).

4 ceruecrp
3anxrue 3. XuMu.Iecxoe paBHoBecl4e B aHaJrurruqecxofi xLrMVr4.

llporolurr{rrecKr4e paBHoBecr{fl. JI.P. <Peaxquu o6napyxeHLrfl aHI4oHoB I-III



aHarHTr4r{ecKr4x fpyll[ ).
3anxrue 4. BeeAeHue B

ocHoBHoe rr{TpoBaHr4e. JI.P.
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rrarpr{Merpuqecxufi MeroA aHaJII{3a.

<flponepra BMecrr,rMocrrd uepuofi
Kucnoruo-

nocy.ubl.

flpuroronJreHr4e v craHAaprkrcaril4fl. pacrBopoB rurpaHroB. OnpeAerenue
KOHUeHrpa\kru pacTBopa ruenoqu)).

3anqrre 5. PasHosecus (ocaAor-pacrBop). OcaAureJrbHoe rrrrpoBaHue.
fpanuuetpu.{ecrufi MeroA analfi43a. JI.P. <I4AesruSr,rxaqux Herr3BecrHoro
HeopraHr,rqecKoro BerJlecrBa. ApreuroMerpr{qecKoe oflpeAeneHr{e fioqu4a KuLrrr,rf,).

3aHsuae 6. PannoBecr4r KoMrJreKcoo6pason a:nvrfl . OpraHnuecKr{e peareHTbr

xI,IMr4qecKoM aHulJrr43e. KounrexcoMerpr,rqecKoe rHTpoBaHLre. JI.P.
<KounleKcoHoMerpr4r{ecKoe onpeAeneHr4e xnoprrAa K€LJrbrILrfl, Lr cynbQara qr.rHKa).

3aHqrr.re 7. OxrEcrureJrbHo-BoccraHoBr4TeJrbHbre paBHoBecr{r. MeroArr
oKI4cJrureJrbHo-BoccraHoBr4TeJrbHoro rr4TpoBaHHfl. JI.P. <<HnrpuroMerpr4rrecKoe
olpeAeJreHr,re HoBoKar,rHa rrlApoxnopula. lt[oAouerpr4r{ecKoe onpeAeJreHr4e

acxop6unosofi KI,IcJIorbI).

5 ceuecrp
3arurue 8. O6qas xapaKTepvcrvKa r,rHcrpyMeHT€rJrbHbrx MeroAoB aHanu3a.

OcHoeHofi saxoH norJrorqeHr{, 3JreKTpoMarHHTHoro r43ryrreHuq. MeroAbI pacqera
KOHIIeHTpAIIULI BeqeCTBa rro Beruqr,rHe AHa.JTT4TIdI{eCKO|O Cr,rfH€Lrra.

A6cop6quoHHbre c[eKTpoMerpuqecKr4e MeroAbr anutu3a. JI.P.
<<@orouerpr4qecKoe onpeAeJreHue rluauoro6ilJraMr4Ha ra nurpoQypanD.

3ausrue 9. SunccuoHHbre cneKTpoMerpurrecKr,re MeroAbr a:aaJra3a.

Ouru.{ecrue MeroAbr, He cBg3aHHbIe c nornouleHueM vJrLr rIclycKaHHeM
I{3nyrleHus. JI.P. <flonxpuMerpurrecKoe r43yqeHr,re pacrBopoB caxapoB).

3an-f,rue 10. O6qaq xapaKTepkrcrvna u reoperr.rrrecKr.re ocHoBbr
xpoMarotpa$uuecxux MeroAoB aHaJrur3a. fasosas xpoMarolpa$ut. JI.P.
<PasleneHr4e rr[rrMeHToB M eroAoM KoJroH or{Hofi xpouarorpaQrau >.

3aH.flrue 1 1. XraAxocrna.s xpoMarorpa$ux. JI.P. <<I4iloerru@uxaqur
opraHr4rrecKux BerrlecrB MeroAoM ToHKocJrofi nofi xpoMarorp aSuu>> .

3aH.srue 12. Snexrpoxr{MrrrrecKr{e MeroAhr aHufl43a.
<Iloreuqr4oMerpr{r{ecKoe o[peAeneuue pH>>.

JI.P.
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