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1'2 Tpe6ona,Hfl K rrcxoAHbrM ypoBHqM lnauuii n yrueuufi cryAeHToB"
Yrly6leHnoe I'I3rIeHI{e BY3-oncxoro K}?ca ,,Auarurtt{ecKafl xr{Ml{fl,, 0cH'BEIBaercf, Ha6ase sHaHI4fi, nolyueHHblx B npeAenax IrIKoJrEHoro Kypca xkt,,pt H Korop're AorlonH.,rlorc, [pprycBoeHHH B )rlHBepcHrere yuy6leHHoto Kypca no o6u1efi H HeoptaHH.{ecxofr xvrMIII^.

- HayqHTb cryAeHTOB npIzMeHrITb reoperHqecKHe H [paKTHr{ecK ve 3HaHHfl no aHanHTHqecrcofixuMIffi K peIIIeHI'Irc BonpocoB, cB'3aHHbIx c aHarIlI3oM cMecu BeulecrB, y3yqeHgeM pearcqufiKaTpIoHOB H aHHOHOB, A]lla vx pa3AeneHH' t4 BbIAeileHvIfl
- HcIIoJIb3oBarb 3HaHH' rlo aHaJIHTHqecxoii xuMHLt npoBeAeHH.g KaqecrBeHHoro H KoJrlIqecrBeHHofo
AHATII43A.

3adaq'u duc4unnuntt:
3 aKIIOq aIoT cfl B prcw eHkrkI
- THTIoB xI'IMlIqecKHx peaxqufi u npoqeccoB, npvMeHf,eMbrx B aHaJrrzr7r{ec xoit xuwuu;. MCTOAOB O6HAPIOTIEHVfl LI UTEHTV$UXAqUU ATOMOB, LIOHOB I,,I BCIIICCTB;
- MeToAoB BbrAeJreHlr[, pa3.(eJreHr4, rz KoHUeHr pupoBaH:llfl;- xpoMarorpa{tuuecxnx, TI'ITpI4MerpHtIecKIIx, gneKTpoxlrMHqec*Irx H c,,eKTpocKo,,pFIecKr4x

MeTonoB a}JaJtu3a:,
- coBpeMeHHofi xnacca$vKaL\Lru KarproHoB H aHr,roHoB;
3u durt u no 6opa mop t totx p a 6 o m:
- Hayr{r4rb cryAeHTa o6paqarucr c xuMtrqecKofi nocygofi .
- HayqI'ITb co6lroAarr rexHHKy 6esonacHocra pa6oru B xaMaqecKoil na6opar opvr4 ptwerb

'qarb 3Kcnepl'rMeHTaJIbHoe o6ocgonaHue reoperaqecKzx BonpocoB analutaqecrofi xLtMr4Lt;- o6yilrrs cryIeHToB aHaJrr.r3apoBarb cMecr,r KarHoHoB I,r aHHoHoB rr).reM npoBeAeHl,r, xrzMI,IqecKHxrrpeBparrleHufi - raqecrBeHHoro aHanv3a;
- TIpHBHTb HaBbIKI4 B [poBe.(eHVu sKcIIepuMeHToB a odlopuneHau DKcnepaMeHTarrF,Hbrx AaHH6rx;- HayqI'IrL aHaJIV3I'IpoBarr Ha6mo4eHufl Lt peynlrarbr xuMtrrrecKrnx [peBpauenufi u Ha ocHoBe3Toro nenaru o6o6ularoque BbrBoAbr;
- HayqHTb cryAeHToB florl3oBarbc.q cnpanovHofi nzreparypofi ro aHalzrzqecxofr xwMvr1,ocyqecrBnrrb rro,cK Heo6xo4unroft yre6Hofi u uayrHofi zusopnraqaz.

flo cne rrp oxo xIeH u fl Art cr\zr.il naHbr cryleHr Io nxeH :

. 3Hontb
- TeoperHqecKHe ocHoBbI coBpeMeHHofi, auanwruqecxofi xvMVH: TVnbI xIrMr,IqecKHx pearcqufi,
np IzMeHf, eMblx B aHaJrllrnqecxofi. xvMHV;
- MeroAr,r o6uapyxeHr4fl v H1eH.rl(lzxaqran;
- ocHoBHbIe Mero.(bl pa3AeneHH.tl I.{ KOHrIeHTpHpoBaHVfl, HX ponb B XHMr,rqecKoM aHanH3e;- O XPOMATOTPASUCCTUX MCTOIAX AHZUIH3BA, PA3ACJTCHAfl H B'IACJIEHI,I,'I BCUIECTB;- o MeToAax TI'rTpI'IMeTpI'IqecKolo a1arr43a - KaciloTHo-ocHoBHoto, oKtrcJrHTeJIr,Ho-BoccraHoBI'ITeJIbHoro' ocaAurertbHoro H KoMflneKcoMerpptqecKoro rHTpoBaHH.,r;
- o6 ele*poxHMIAqecKHX r4 crreKTpocKotr,r{ecK,X MeroAax aHAnv3a;
- O XIACCU$.,KAIJ.,H KATHOHOB H AHUOHOB TIO AHAJIHTHI{CCKHM IPYTTNAM.' . yMenh
- rIpoBoAHTb KatlecrBeHgrtfi aHzuru3 KarI'IoHoB v aHHoHoB Ha ocHoBe suaHufi, troJry{eHH6lx noKaqecTBeHHOMy aHam,r3y KaTuoHoB pr aHaoHoB.

2.Y.re6uaq nporpaMMa

2.1 Ifeflr ra sara.r[ nllcunnauHrr

I{ent:



- BbI'{eJLTb KarHoHbI H aHHoHbI 113 cMecefi, nn, IlocneAyloUeto aHanv3a Ap]THx KoMtroHeHToBcMecI4;

- obpaqarrcJl c xr.rMr4rrecrofi nocygofi;
- co6moAarb rexHHKy 6esonacHocra pa6orsr B xuMurrecKoft .ra6opar opvr4 Hwerb o6paqarrcx ce'{KIIMII' {AoBI"ITbIMII, Jlel.KorleryqHMH opraHl,FrecK[rMl,r coeAaHeHlzr tntu, pa6orarb c topeJr6aMlr,c[HproBKaMr,I H 3neKTp Hrr ecKr.rM]l Harp eBarenr,HbrMa npulopaxtu ;- caMocro'sreJlbHo pa6oraG co cflpaBor{uofi, yue6uoli, nuyrroil u nero4uqecrcofi mtreparypofi,BOnJrolIaTb orIHCaHHbre B JrHTepaType MeToAT,IKH B OrIbrTEI;- npI'IMeH'gTb MeToAbI KoJII4rIecrBeHHolo aHa]rv3a' ocHoBblBascb Ha MeroAax ruTpr4MerpqrrecKoroa*aJlv3a - KHcJIorHo-ocHoBHoro, oKt'IcJIareJILHo-BoccraHoBI4T.JI'Horo, ocaAHTeJIbHoro vIKOMlJreKcoMeTpHrlecKoto TI4TpoBaHu,g ;

- 3a[HcrrBarb ypaBHeHrzr peaxqufi ocyilIecrBJreuurx p eaxqufi ;- npoBoAHTr npocrofi yle6Ho-zccJleAoBareJlbanrfi ,narept4MeHr ,,o a,aJr,Tuqecrcofr xr4M,r4,ocHoBblBa'f,cb Ha 3HaHI'lsx' HaBbIKax pI npHeMax rexHHKI4 pa6or u ,uOopurof17q, BbrrroJrHflTbpacr{erbr, o(l opunars pe3ynbrarbl, $opnaynap oBarb Br,rBoAbr.
o onademt

- 3HaHI'LsMt4 IIo MeroAaM aHaJILr3a, BEIAeneHVf, n ugeurn$uKallur,r KoMrroHeHToB B cMecr.r;- NPAEMAMI4 TEXHHKPI PA6Or IIO KAqECTBEHHOMY I,I KOJIIZqECTBEHHOMY AHAJILI3Y;- 3HaHuflM^ H HaBbrKaMu [orrcKa Heo6xo.quuorT yre6nofi z uaytwoit rau$opnraqaa

Br.rgrr )qe6Hofi pa6orrr

_1l.O6uraqrpyao@
Aucqu[JrrrHbr IIo ceMecTpaM , B T. q.:

Bcero,
B aKaA.
qacax

PacnpeAe.n eHlre no ceuecrp aM
2

ceM ceM ceM ceM. ceM ceM
3 4 5 6 7 10 tt

108

l.t .AyIr4TOpHbIe 3aH.sTHr, B T. r{.:
1,l.l.Ilercqraa

54

18
l,I .z.t lpaKTHr{ecKHe 3aH.rITHg, B T. rI

t ..1 .2. I . I\OHTDOJIEHT-Ie rta6^Tl.r
l.l.3.Ceuunapu
r . r.l.Jrtluopa.ropHble paooTbl 36

EJrbHat paooTa, B T. rI
111 TT

54
r.4.r. I ruAl\JtutJKa K.JK3aMeHaM
r.2.2. A

pa6orur, e r..i. (N,{oxHo yKa3arb), r.z.ffinr"
3a4aHvrq

r.z.z.z. Kypcostrepa6orsl
_ _ L2.2.3. 3cce pr pedeparrr
1.3. 3Ksaraeu

tOI'OBbIH KOHTDONI) 3AIIET



2.4. ConeDxanue aucuunlunsr

2.4.1. Teuarr,rqecxr,rfi rrJraH u rpyAoeMr(ocrb ayAuropHbrx gaHqrr.rfi (Mogynu, pa3Aerrbr
Alrcq[rrJrnubr rr Brubr rauxrnfi) no yue6uouy nJraHy
2 ceuecrp

Pa:Aelu ll TeMbr AHcrIurrJrHHbr
Bcero arc.

qacoB

JIerqnu,
aK.

qacoB

IIparr.
3AHqTI,Ig,

aK. qacoB

Cerruna-
pbr, aK.
qacoB

JIa6op,
aK.

qacoB

,{pyrue nn4rr
laHatufi, ar.

qacoB

1
3=4+5+6

+7+g 4 6 7 8
Bnegenue 5 1 .,

PasAs[ 1. Knaccnenxaunr MeroAoB
AHAJIIBA. 25 5 10

Teua l.l. Bugrr analnsa. 5 I ,,
rloH,lfie o xEMI,IqecKIIX peaKr[Bax, TexHaKa
noJrb3oBaHr.r, uuu. IIocyAa a npu6oprr,
MeTOAbr Irp[MeruleMEre B KaqecTBeHHOM
aHaJrH3e /OulsrpoaaHue. fleperouxa.
Kpracmnadaaqr.rrl. O6opyaoBaHr{e, npaBufl a
pa6otu r.I Te)cIr,rKI,I 6esonacHocr[ s
la6oparoprau oprauuuecrofi )c.rMr.ru.

5

I )

Terrla 1.2. Mgro.q rE r,,terolaxa a*afi4ga.

5

I )
Aualrnlqecxar xnaccra$urar.fl.r{ Karr,roHoB.
Ilepnar aHrurr,rrr.rqecxru rpyflfla KarHoHoB.
NH+*, Li*, Na*o K*, Rb*, Cs*, Fr*. Mg2*
Onu'ru no peaxur.rqM xaraoHoB I -oft
ana{rzrrrrr ecKofi rpynnsr 3

I

PasAer 2. Merpo.lorilqecKrre ocHoBbr
XIIMHIIECKOTO AHAJIII3A. 15

3

T

6

Teua 2.1. (OcHonurre c"t'a4ru xr.rMlrrrecxoro
auallt:a.) 5 2

T eva 2.2. A6comorurre lG:eia-rroilusffi
oTHOCUTeI6HbIe MeTOAbI AHe.J:fi.f,A.

5

T 2

XoA aHanH3a IIpH orrpeAeneHHe KarHoHoB
I -ofi aHarar-fl.recxofi rpynnur

Teua 2.3. OorosHrre xapaKTepr.rcraKu
MeTOAa aHaJI.r{3a. 5

1 ,
Par4en 3., Tunrr xrrMrrrrecrr.rx pearcuuii u
flpoqeccoB B aHaJrl{turrecrcofi xlrnrltu. 35

7 t4

Bropar aurrrrltrrqecKar rpyilfia Karr,roHoB
Ca2*, Sr2*, Ba2*, R4z*

5

I a

Ar{aJrr,r3 Karr.roHoB Ca2*, Sr2l Ba2* - 

-
Terr,ra3.t.ffi
peaxqd g aHanr{ru.recxoft xlrMvtrl.
UucreMaruqecxufi xo4 auam.r3a cMeca
KarrroHoB neproft u rropoit aHaJrrrruqecKlrx
fpyrlrI

5
I 2

Teua 3,2. llcnoarsyeuue B auaJrlrrr,rqecrofi
)oiMI,rH IIDOUeCCbr.

_Tperclanffi
5

I 2

Teua 3.3. K4cJrorHo-ocHoBHLre peaKrlrra.

5

I ,,

Onpegeleuue Karr.roHoB t-of noaipynnrr
tpe, refi aualarrqecxoft rpyfirrbr

Onpegeleuue KaraoHoB 2-ofi nogrpynnrr
rperrerl aHaJrnT[qecxoii rpynnrr
Tenra 3.4. Peaxuul,r rouruexcoo6pa:ouanar.

5

I )
tlErgepran aHaJrr.ITr4qecKrur rpymra t<arr4oHoB
r{erneprar aHam.rruqecxa, rpyffra Karr.toHoB

- l-ar nogrpl,nna



Terua 3. 5.Orucmr.reluro-*occraHoBETeJnHbre
pearuI[rH.

Yerneprar aHanr,IT@
- 2-aq floArpynna

5

1 2

,V
coocaxqeHIIt.
flsras a:,:,alur.

5
I 2

ParAe[ 4. Merogbr oduapyrrenuq rr u.qen-
ru0urcauuu. t0

)
4

vwnopJ^snnE K?ff HOHOB nqfOli
aHaJruTtEqecxoft rpynnrr 7

I 4

^nqJrnr nsnu r upr,rx aH',|OHOB. UOHapyXeHHe
Cl- , Br-l I-, SCN-, NO:-, NOi.
O6Hapyxenue arrror* nropofi 

.----..--'---.-

auaJr^r,trtrqecK a, rpynnEr S O32-, SrO, z-, g goz-,
CO3z-, Pgr:-, C,O42',

5

I ,'

raJAEJT J. rvrrluAbl ubule.IleHl,Jq, pa3Ae.ne-
Hufl r.r KoHrIeHTpupoBaHuq.
Terraa5.l.oCn@
KOHr.IeHTpr,tpoBaHHf, .

5

5

I a

I

18

)
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BBEIEHI,IE
flpe4rraet aHaJll'ITttqecKofi xt4Mlrt4, ee crp.yKTwa. wlAr4Br,rryaJrbHocrb ar,ufirrlrttecKor xr,rMur{, eeMecTo B C[rCTeMe HayK, cBr3b c npaKTl,tKoil.
PasAer 1. KJIACCil OI,IKAIII{f, METOAOB AHAJII{3A.
Teua 1.1. Bugu aHarru3a.

o " XHM,nqecKHe, Ou3r.rqecKl,re u 6uoloruqecKlze MeroAbr a*a,tuu,a.o Maxpo-, Mr{Kpo- r{ yJrbrpaM}rrpoaHaJru3.
o Kaqecrsennrrfi rr KorruqecrBennrrft auarr]rg.

Teua 1.2. MeroA rr MeroAr.rKa aHarrr4sa.
Pasrer 2. METP0JTOTFIECKUE ocHoBhI xt4M}I.lEcKoro AHAJtrr3A
Teua 2.1. OcHogHHe craAuu xuMrlqecKoro aHaJrlrca.

T eua 2.2. A6comorsue (6essranouuue) [r orHocr.rreJrbH're MeroAbr a*aJfi..a.

o oruocltrerbHa.s I{ crlcreMarlarlecKarr florpelrrHocrb, fipoMax, [peAeJr o6gapy:xenur.Teua 2.3. OcHosHrre xapaKTepr,rcrrlrr.r MeroA a a*arr43a.

. [paB[JrbHocTb u Boc[por,r3BoArrMocT6,
o rcoerDQuqueHTrr)BcrBurerbHocru,
. 

, 
npeAeJr o6uapyxeHur,

. HLIxHff I,I BepxHs, rpaHr,rrlrr o[peAeJrreMux cogepxauufi.o rcflacc[{ttt<apfl, norperrrHocrefi aualusa.
PasAer 3. Tr4[bI XI'IMI'T.IECKID( PEAKTILTfi u IIpoUECCoB B AHAJIT{Tr,rrIECKorf
XINVIWTI
Tervra 3.1. ocuosHHe rr.rflEr xr.rMrarrecKr.rx peaxqnft B aHaruTr,rqecrofi wrMfia.. KHCJTOTHO-OCHOBHbIepeaKrlr{u;

. peaxrlr{u KoM[JreKcoo6paaorauax;

. peaKIIHrr oKr,rcJreHr,r.,r-BoccTaHoBJreHH{.



Teua 3.2. I4cuolssyenbre B aHaJruruqecxoft xuMrrpt npoqeccbr.
. ocaxAeHUe-pacTBopeHHe;

. 3KCTPAKIII{';

. 'cop6quq.

o Koucranrr,r paBHoBecI{{ peaKur{fi u npoqeccon.

Teua 3.3. Kuclorno-ocHoBHbre peaKrIHH.

o Teopus Appenuyca.
. COSPCNACHH'IE ilPEACTABNEHTIfl O KHCJIOTAX H OCHOB AHVflX.o Teopus Ilrrozca.
o Teopuq BpeHcrega - JIolplE.
t Paagonecv e B c,creMe K,cnora - co.,p.sxeHHoe ocHoBa Hvre vtpacrBoprarenL.. Koucraurbl KHcJIorHocrv rtocHoBHocrH.
o Cula Kr{cJror z ocuonaHufi.
t Polr pacrBopHrenfl B rlporonl,ITarlecKHX peaKrlr4rx: anporoHHbre, nporoQulrHrre v

arvr $unporu bre p acrBop vr ervr.
. Koucragra aBTonporoJla3a.
o , Huserr.rpyroquft vr gud +epeHurrp)rcqufi o$( exrsr pacrnopareleft.. By$epnbre pacrBopbr kr r4x csoficrea.

Teua 3.4. Peamquu KoMrrJremcoo6pa:onauun.
o TunsI KoMtIJIeKcHbIx coeALIHeHVfi, ucnorb3yeMllx B aHaJluTzqecrcotz xprMvlvl.. KlaccaQuxaqlrrKoMrrJreKcHuxcoegauenufi
a) no xapaxrepy B3aHM o4efi cruul MeraJrJr_JrprraHl,
6) no oguopoAHocru lrvtaH/'a lI LIeHrpanbHoro r{oHa (xounlexcoo6pasonarelr):
n) nHyrpuc$epHbre KoMnJIeKcbI 14 HoHHLIe accorlr4arbr (nneurHec$epHbre *orrrana, H r,roHH'reuapsl),
r) o4uopoguoJr[rraHAHbre a cMerrraHoJruraHlHbre,
g) nonuxgepnsle (rerepononr4rAepHbre Ir roMorrola.r4epurre).
t Klaccu0l4Ka\ufl KoMnJIeKcHbIx coeAaHeHzfi uo repMoAr4HaN{a.{ecxoii }r KaHerr,rqecxofiycroft.rznocru.
t TeoperuqecKlle ocHoBbl asaunogeficrBl,Is opr-aHuqecKax peareHToB c HeopraH,r{ecKr,rM,

PIOHAMI/.

r Teopus analoruii n:auuogeficrBu.s HoHoB MeraJrJroB c HeopraHHqecKprMH peareHTaM, THrIa
,I,o, NH: u HzS ra KlIcJIopoA-, a3or-, cepocoAepxarqr,rM, opraHrzr{ecKrrM, peareHTaM,.. Xelarrr, BH),rpuKoMrrJreKcHbre coe4aHeHlfl.

Teua 3.5. Orcuc.nurenl,Ho-BoccraHoBrrreJrbHr,re peaKrlrru.
O OXUCITTTEJIbHO-BOCCTAHOBHTCJIbHI,IE 

PEAKU KILI _ VIXTI4IIbI.
o OxucneHVe H BoccraHoBJreHLIe.
o 3lempogHr,rft noreHqraan. ypanHeHae Hepucra.
o CranAaprHuft u $optralsurrfi noreHqualrr.
O CS,flgT KOHCTAHT'I PABHOBECPIfl CO CTAHAAPTH'IM}I TIOTCHIIVAJIAMPI.
. HanpasJreHae peaKrIHH oKacJreHprr H BoccraHoB reHvtfl.
o (DaxroPbI, BJIHrIroqlIe Ha HanpaBJleHr,re oKlIcJII,rreJrbHo-BoccraHoBuTeJrbHbrx peaxqufi.r Mexauu3Mbr oKIrcJIr{TeJIbHo-BoccraHoBHTeJ*Hstx pearcqnfi .

Tenra 3.6. flpoqeccsr oca](AeHuq H cooca](AeHlllt.
o PasHonecpre B cr,rcreMe pacrBop - ooaAoK.
. Oca,qmu H ax csoftcrea. CxeN{a o6pasonaHzs ocaAxa.



o KpucramrfisecKr,e u auopfHue ocaAKr,r. 3asucuMocrr crpyKTyp'r ocaAKa orpacrBopr'rMocrrr, [oJrspHocru MOJreKyJr w yclonufi oauxrarrr' (*orqrnrpuqm
ocaxAaeMoro [IoHa I{ ocaApITeJIfl, COJreBOro cocraBa pacrBopa u pH, reuneparyprr).t Ycrosu, tlonyqeHl4ff KpI{craJUIHrIecKrx ocaAKoB. fouorensoe ocaxAeHr4e.. Crapeuue ocaAKa. flpnuuurr 3arp.s3HeHr.r, ocaAKa.

r HCNOITSOBAHI,IE KOJINOHA}IbIX CPICTCM B XI4MI{qECKOM AHAM,I3E.

lurr., 4. METO.EI OEHApyXEHI4f, I{ I,IEHTIIOLIKAIII{?I
Terua 4.1. Memgu oduapyxenr{fl rr r.rAeHTuQraxaquut 3aAaqu u nu6op Mero.qa o6uapy:nenu\ u u1elrfiSuxaquu xr,rMr{sec*r,rx coe4uueuuff.. I4Aesru$nrcaqrar aroMoB, HoHoB r,r BerrlecrB.o {po6urrft ra cacreuatn.recrcHft a;aalu3.o (Das,nqecKl,e MeroAsl o6uapyNe*us, 14 ragenru$rraqura HeopraH,qecKux r,r opraHr.rqecKfix, 

BEIIIECTB.

IuraT s. METorer BbIrEJIEHr,Ifl, PA3AE JrEHr4fu KoHrIEHTprrpoB A:fltrflTervra 5.1. Ocnosurre MeroAbr pa3AeJreurrfl rr KoHrIeHTpupoBaHus.o poJlb Mero,qoB pa3AeJIeHI'L H KoHLIeHTplIpoBaHr,rff B xr,IM[rrecKoM aHarr[r3e, nu6op u oIIeHKa.o coqetaune MeroAoB pa3AeJIeHI'L 14 KoHrIeHTpHpoBaHH{ c MeroAaMH o,,peAejreHr,rr;ru6pugHrre MeroAEr.
o oAnocryneHsarbre r.r MHorocry[eHrrarEre [poqeccbr pa3AeireHr.rq.o Koncrasrbr pac[peAeJreHu.,r. @axrop piBAeJreHur.. Koe00nqlrenr KoHrleHrpr,rpoBaHr,rfl.

BaxHeftruuM KoMIroHeHToM Anf ycBoeHH.,I [peAMera "AHaruru.{ecKafl xr,rMtl fl,, flBilflercfl Ha,HqHe
xr4M,rrecKr4x pHaKruBon, la60paropHoro o60pygonauux, ta10paropHoii nocyAbr An.s

AeMoHcrpaIIHI'I olLIToB, o6uappr<eHVfl caMHMri cryreHTaMH HoHoB, trpoBeAeHH.,{ Kar{ecrBeHHoro tl
KoJII'IqecrBeHHoro aHailv3a. Jla6oparopu s Xut rptu ocHarrleHa Heo6xoguusrna o6opygoBaHrzeM, B

nefi uuerorcx Heo6xogl,Mble peaKTHBbI I,I creKJrrHH afr flocytarns peanlr3arlr{v nporpaMMEr rro
nperMery "AHam'ITlt'tecKafl xHMI,Ifl " B [orHotu o6rerute B ooorBercr Br4flMH c tpe6onaHurua,
trpeBqBr.[eMErMH rro rpe6onaHuxruu yue6Horo npoqecca.

Ayguropuu o6opy4oeaHbr ayAHoBH3yaJIbHbrMH, rexH,r{ecK}rMu H KoM[brorepHbrMr,r cpeAcrBaMH
o6yveuur, a raKxe HarJr.sAHbrMu uoco6u.srr,l u - T}pHcyHKoB, cxeu, ra6lzrl Ha craHAaprHbrx
IIJIeHKax' Ilo'f,cH'flIouae coAepxaHue lercqufi' KaxAslft cryAeHT Bo BpeM.fl neKrlr,rg cHa6xaetc.f,
KCep o Ko [u[tr,tu c ra6mEq AJu caM o cro.r{TeJrbHo ro noJr63 0 BaHLU.

2 ceuecrp

Bec rloprrlsr
TeKy[Iero Korrrpon,
n pe:ylmapyuqefi
orIeHKe TeKyrqero

KOHTpOJI,

Bec rloprrarr
IIpoMexyToqHoro

KOHTpOI, u
pesylsrapyroqeil
OIICHKI,I TCKYIIICTO

KoHTpom s urorosoii
orleHKe

Bec atonosrtx
oueHoK

npoMexyToqHr,rx
xonrpolefi n

pe:ylrrapyrcqeii
oueHKe

rIpoMexyToqHoro

Bec oqesxu
pesylrrzpyrcqefi

OUCHK'I

IIpoMexyToqHr,rx
xorrpoleii r.r

oIIeHKH lflOroBoro
KOHTpOJTT B



KOHTpoJrf, orIeHKe ,ITO|OBOTO

KOHTpOJI,rrr4{ yrreoHoII
pa6orbr/KoHTpoJrq

MI M2 M3 MI M2 M3

KonT polrnar pa6ora
0.5

Tecr
Kypcoaaa pa6ora
Jla6opaiopnsre pa6om 0.5
flzcruennrre aouaurnil
3al.aHug

3cce

,\pyru, dtoorildotiili
Ipyeu, dtopiiTceruud
npyzue rbop.n olorp*1 0.5
Bec pesynruapyroqef
orIeHKH TeKyqero KoHTpon,
B HTOToBLIX OIIeHKax
npoMexytorlH6IX
xourponeft

0.5

Bec Hrofosofi orlerx; Go
lpoMexyroqHoro KoHTpoJr{
B pe3ynbrrrpyrorqefi oqeHrce
npoMexyroqHr,rx
xonrpolefi
Bec Hrorosoii orleHxa 2-ro
flpoMexyToqHoro KoHTpon,
B pe3ynbrr.rpyrculeii oqesxe
npoMexyTorrHbrx
rourpolefi
Bec uT oronofi oqenxlr 3-ro
npoMexyToqHoro KoHTpoJu
B pe3ynbrr.rpyrculeft oqenxe
lpoMexyroqHbrx
rourpolefi r,4.

I

Bec peaylrrupforqefi
OqEHKI,I NPOME){(YTOTIHbIX

xontpolefi n
p*yJrbrr{pyoqeft oqenre
r.rToroBoro KoHTpoJu

I

SxgandeH/saqer
(oqenma r.rroroBoro
KOHTPOJIfl)

0

I=1
r=l I r=i =rl I=l :=r I=I :=r

Bce BilAEI KoHTpon{ ,,poBoAf,Tc.fl rro recraM, cocraBJreH,'rM cornacHo rre6Ho-
MeroAHr{ecKoMy nnaHy' Tecrlt coAepxar 50-100 KoHTponbHr,rx BorrpocoB, noJrHocrbro
oTpaxaroqux TeMaTHKy AaHHOto MoAyls HnH TeKyrqeto onpoca.

CrygeHEt [on)'qalor KoHTpoJIbHbIe Bonpocbr H cneqHanr,Hrre 6naHxu c qqefiK aMu Nrfl
orBeroB' B Koropblx 6yrcnan'fir vru quspalru BHocrrrcs orBer. pa6oru npoBepflrorc, rro
cleIIHanbHEIM ua6noHaM, coorBercrByloullM 6lasxau. Tecrsl cocraBJrtrrorcr K KaxAoMy c,,pocy,
MoryJlro' 3atlery, 3K3aMeHy' EaHx recroB He HcrloJll3yercq, oH ocraerc fl rnfl caMocro{TeJllHoro
o6yqeHu.s cryAeHroB H rrorroJrHrercfl 3acr{er flpoueArr]Hx KoHrpoJrbH6rx pa6or.



3. Teoperuqecrcufi 6.rorc

3.1 Mur.trrun", nr raop
3.1.1 Yqe6Hrax(u)*

a) Easonufi yue6uun*

ocuossr aHaJrr{raqecKofi xr.ruuu: Go.A. 3o.roron). M.:Buqu. urx., 2004. Ks. l. 359 c.: KH.2, 503

6) Ouronnafl Jrrrreparypa
1. BacunaeeB.ILAsatur?rqecKaflxptM,|Ifl:B2.r.M.:Brrcru.rur,, l9g9.r{. 1.320 c.;H.2.3g4c.
? 'flucou 3'Io' Teoperavecxae ocHoBbI aHaJrr4r[qecK oirxutunu:M.: Bucur. mx., 19g7,261 c.3 Cg,,4, Vs,n,[. OcHoeLr aHaJr,rr.rrrec* ofrxurttuw:B 2 r, M.: Mmp, I 97g.T.l-2.4. @pwn,,\ctc., L[_[etrcI KorrEqecrseHHrrrT aHaJra3. M.:Mnp, 19ig. 551 c.5' Ryu4e V', Illaedrn 1-. ocuonrt KaqecrBeHHoro H KoJrrrqecrBeHHoro aHaJrH3a. M. Mrzp, I 991 .424 c6' Irununeurco A'T', Irnmtrutlrcuii tr4.8. AsanarrqecKafl xwMvrfl /a 2-x xuurax/, M. Xzur.r t, 1990.
7 . Eapcyxoaa 3.A. Aaanrrprqecxafl xrlnr4fl M. : Brrcru. urx., I 990

6) {ouo;rnureJrr,Har Jrr{Teparypa
l 'Iruxrcepuuz Y @' conperueHHa, aHiur,rrrrqec*a, xtr^'rfl. M: Xulrar, 1977. 55g c.2'Jlailmuueu 1.A., xappuc B.E. XuMu'tecxwfr aw,atuz. 2-e uz .,nepe-pa6. M.: Xuuzx, 1979. 624 c.3'lytnuutlxuit A. Peaxquu KrrcJror lt ocHosaHar; B aHamfizqecxofi'xnuul.r. M.: Mup, 1915.239 c.4'xota46exep 3. u dp. oprauuvecxHe peareHrbr B HeopraHr.rqecKoM aHirJrHse. M.: Mup, 1979.752 c.5.3otomoa Io.A. Asanurr,rqecKafl xltMv{fli npo6lelGr ,4o.rrr*.rrx. M.:Hayxa , 1992.2gg c.6'flopoxoaa EH ,.Ilpoxopoea f.B. 3aliaqwu y[paxHeHa flr,o a*arrr ruqecxofi xvMt4v,M.: I4:4-no Mocx. yH-

3'1'2 SlercrpoHHbIe MareplraJrbl (:lenrpounsre yue6nuxu, yve6urre uoco6Hq, Kypcbr u
Kparnrre KoHcrremTbr lenqufi, rrpe3eHTarluu ppT u r..n.)3

4. Ilparcruvecruii 6lorc

4.l.fllanrr la6oparopuux pa6or H rrpaxTrrr(yuon**

2 flonNer 6rtrs xors 6rt o.qus BltA Marep[anoB, H3 r{[rcJra y*i*aHHbrx s n.n. 4. l. l.- 4. I,5.3,{ornxeu 6rrrs xo's 6rr ogran BaA 3JreKTpoHHr,rx MareprrarroB, yKa3aHHr,rx e n. 4.1.5.

J\b pasgena ArrcurrnJrrrHbr Haunrenonanr@



Pas4el I. Merpo.noru-

qCCKI,IC OCHOBbI

XUMI-IqCCKOfO AHAJIII3A

-

O fIOUTIAE O XI,IMI,IqECKI{X PEAKTI,IBAX, TEXHI,IKA IOJI'3OBAHI,I fl VIMI4.

oflocyAa n npu6opu, MeroAbI [pr.IMeHreMbre B KarrecrBeHHoM

aHaJrr,r3e /Or.rnsrpo eauue. fleperouxa. Kpac rantuza\u s I .

.O6opyloeaHr4e, rrpaBzna pa6orsr H rexHr,rKu 6esonacHocfia n
na6oparopuu opraHuqe cxofi xuwuu.

rllepsaq aHanvrrrrrecKa{ tpyfina KarHoHoB. NH+*, Li*, Nan, K*,
Rb+, Cs+, Fr+, Mg2+

oBropan aHaJr[ITplqecKaf, rpyflrra KarHoHoB Ca2*, Sr2n, Ba2n, p42*
Pasrer II. THnu

xr.rMr.rqecrrrx pearcqrafi u

[poqeccoB B aHaJrrrTr.r-

.Iecrcofi xrrMIrLI

o Cuctenaaruqecrzfi xoA aHirm,r3a cMecu nu**o, *p*f ,
nropofi aHamrrr,rqecKux rpyln
o Tperrr auarurrr{qecxa, rpyfirra Karr.roHoB

o 9erseprafi, alarr4TurtecKa, rpyfifla Karr.roHoB (Hgr*, Cu2*, Bi3*,
Cd2+, Pdz+, Sn2+, Snry, Asrrr Asv, SbIIt, Sbv, Au3*, Gerv, Rslv,
IrIv, Pllv;

Oca4Aaeubre cepoBoAopoAoM Karr{oHbr:

I-n nodzpynna: pean\ur{ KarrroHon nepnofi rroArpy[nbr
(nogrpynua megu) Hg2*, Clz*, Bir*, Cd2*, p6z*.

2-n nodzpynna: Sn2*, Snry, 4sur Asv, Sbrtr, Sbv, Au3+, Gerv,
Re\ rrtv, p1rv.

3-n nodzpynna: Ag,+rlHgzlr*rpb2+, Cu+, Au+, Tl+
o O6,rne pearrlr{u Karr,roHoB .rerneproft aH:rJrr.rrr,rqecxofi rpyun'

PasAer III. Merotrr
o6uapyxeuua u

ngenruQuraqnu

ilfrTan aHirm,rrr{secKa{ rpyfifla KarHoHoB 1.pynr-i.p@[
o llstas aHam{MqecKa, rpyfina KarvoHoB. A{,IHgr]2*, pb2*,

Cu*, Au*, TI*

o czcreuarzqecrurfi xoA aHaJrr,r3a cMecr4 KarLroHoB nstofi
auarruTr,rsecrofi rpynuu.

o Auanus HeKomopbx aHuoHoG. Odnapyxenue CI- , Br- , I_,
SCN-, NOs-, NOz-.

o 6n opy arc eH ue H eno mop ux o H uo u o e e mop o fr o H on u matt e cKon
zpynnbt

f', So32', szor2r sol2l cor2i pol3r cro42-,Asor3i Asoa3-,
BOr| SiOs2l CzOi-,VOr-, MoO i-,Woaz-,(Geor2; Iorl IOr_,
CtHtOe2', SiFe2-, SeO32-, SeOa2-, TeO32-, TeOa2)

1.

2.

3.



PasAer IV. Meroau

nirgereunnl pa3[ ea€Hrrr

rr KoHrIeHTprrpoBaHr{fl

r MeroAst ocaxAeHI,I[ u coocaxAeHr,rtr.

o MeroAbr 3KcrpaKrlr.M.

Paslefl V.

Xponrarorpa{nuecrcue

MeToAbr aHaJlrr3a

. Tosxocroft nas nro crocrHa, xpoMuro.lu6r*

Paslefl VI.

Turpu*rerp[qecrctle

MeToAbr aHaJrrr3a

o Kacloruo-ocHoBHo e rl,rrpoBaHue.

o OxucmareJlbHo-BoccraHo BHTeJTEHoe raTpo BaHHe.

. OcagurelbHoe rarpoBaHae. KounlexcoMerpuqecrcoe

THTpoBaHHe.

4'3' o6pa:erl BapHaHTa rpa*T,qe,coii pa6orrr ro reMe xpoMarorpasul

Xponrarorpasnuecrcae- 
llrlasr ,roT,l"o[ffi:ffi19T or.unrqecxofi xuMHH Arrn aHanw3apeaKIIlIoHHE'Ix cnaecefi u flpeilapar,BHoro BbIAeJreHpLrr [poAyKToB peaKrl,u, B rlacrHocr, AJrs :a) xourpolr 3a rronHoroft nporexanus peaKr\Ltr4;

6) nponeprra [on)A{ eHHbrx coe,qr4HeH 
^i ruqprcrory;

n) pasgenenr,rfl cMecpr BeulecrB.
PasnHqaror xHAKocrHlro xpoMarorparfuro (roHxocrofiuy,ro Ha [nacrltHax 14 KoJronovHyro) ura3o Byro xp olrarorpa$uro.
TouxoclofiHafl xpoMarorpa$ru (TCx) - oArzH us saz6olee rx,poKo uc[oJrByeMbrx MeroAoB BnpaKrI'IKWe' Pasgeneuae ,,poBonrr Ha rIJIacrHHKe c r-oroBbrM cJToeM cop6eHra (cal,xarel b vrrwtoKclr'q alrcltuuur)' HaHeceHH['IM Ha IlJlacrMaccoB}'Io [olnoxKy vnw aJrroMrrHgeByro (lonsry.Bonsruve Jrrzcrbr pa3pe3alor Ha [oJrocKH H)DKHoro pa3Mepa.

Yeroalrrca rpoBeAenrra (TCX)
TCX ' u'rlll rosxoc'tofiHa' xpoMarorpa{un nau6olee qacro npanreuxeurnz Merorxpouarorpa$uu.
OHa npulreHqerc.f, npu ueo6xoArdMocra
a) auatuzapeaKrluoHHrx cueceii u flonfreHHbrx nponyKToB.

6) xour:pom ga qucrorofi u rlAeHrurrHoaio, [oJr] {eHHbrx npoAyKroB,
n) r<ourponr sa rer{eH}reM peaKrlur.r.
Auarumuqecrca'' adcop6tluouHafl. xpofuamozpat$un - moHKocttoiiuan xpouantozpa(tun gcx)lloclegonareJrbHocrbonepaqwfi: ' t"--
I .saueceHue nerqecrna (A).
2. npolnleHue xpoMarorpaMMbr smoeHrolr (E).
3.onpeleleuue BerrlecrB (o6uvHo c floMorrl'ro y@ cBera, B cnyqae xe BeqecrB, Henpo;{Bnf,rorrlaxclr B y@ cne.re,_ c rroMoulb}o fiogHofi rarraeprr (B).
flpenaparnnHa{ ToHKoc ,ofisas xpoMarorpadrur uoxer'ourri rrcrroJrb3oBaHa roJrbKo AJrf, M,nbrxKO JTT'ILIECTB BEIIICCTB.



ilnacrr,trxa 4nn TCXr4rrH ru^ ornbrpoBgnbHai onrceifi |

A 
oVrrara 

--j -" u'rNcnr Kprtcrannttno4a

pacrBopHre# nuno.r, c noMorrl6roKa[unnspa Ha craproByro JII4HHTo nJIacrHHKrr 1"czny{on;). Cruproryl6 l1i11uto npoBoArrKapaHAaIIroM Ha paccro flHptu I cM or HI4xHeto Kpatr nJracruHKlr r,r oHa He AonxHa norpyxar'c, BrrpotrBn{rollluft pacrBopr4reJrb (snroenr).
rlocne HaHeceHl,fl 2-3 xanelr pacrBopa c BerrlecrBoM Ha ,,JracrvHKy ee cyrxar Ha Bo3.qyxe u[orpyxalor B craKaH c [posBns]oIIIHM pacrBoprITeneM, crapa.scb pacnonoxl4Tb rrnacrltHKyBeprHKanbHo' B craxaH npeABapHTeJIbHo HaJIHBaror croJrbKo pacrBoplrrerr, HTo6sr craproBa{lrrtHufl oKa3aJlacb HaA ero noBepxHocrrro. Korga $pour pacrBop,Tenrl noAHrrMerc.,r [or{TH roBepxa TIJIaoTHHBI' ee BbIHVMaror H3 craKaHa Lr cpa3y xe KapaHAarrroM orMeqaror loJroxeH]re{ponra pacrBoprrreff.
lhacruuxy cylxar H npo'sBntrror. onpegel.sror paclonoxeHHe rrf,reH Berr{ecrB e yc) ceere (254nlt) ula lloMeuralor B cocyA c fiogotvt lHecrconiro nfr"r-rrnon). flaprr fio4a pacrnop{rorcq BopraHHqecKzx "II'THax"' oKpaul'IBarl Inx B Nelrstft ,r, noprrnenuft qner. Brlcora, Ha KoropyrorloAHl4Maercf, [o nJIacrHHKe "[trHo" coegl,HeHVfl,3aBlcvrr or cporcrBa fiocJlerHero r cop6eury unon'spHocr, npo'sBnqro,,Ie,-o pacrBopvrerfl vlltu c*ecvtpacrBop,renefi (smoeHron).
Atto qucrblx pacrnopzrelefi [perycMarprrBaercq s:reorponHrrri pfir, B KoropoM 3JrroeHrbrpac[onararorc's [o yBenaquBa]ou1eftcx nonrpHocrn : H-[eHTaH, rIHKJrOreKcaH, rlerrrpexxnopacrsrfr
)T'nepoA' ToJIyoJI' AaxnopMeraH, AH3TI'IJIoaltfi e0up, 3Tl{JIaIIerar, aIIeroH, MeraHoJr, BoAa, yKcycHa.sKucJIOTa, I]HpHIr{H.

Xapaxrepncraxoft KaxA.oro BerrlecrBa npu (TCX) cnp(Hr 3HarreHr.re Rr:
Vdateuue "nnnlHa,, GelqeclnGa on, Lrrop*o

R1: -------
Vdateuue rltpounta pacnxcopumenn om cmapma

Pagmaqsrte coeAHHeHHs, HaxoA.slquecf, B cMec,, [oAHt4Marorctr c pa3HbrM[r cKopocr.flM, B3aBUCL,MOCTT, or ux cpoAcrBa x cop6eury. tr{,4eHrauHocrr 3HaseHr4.,r Rr coervr*e,Hfl,HaxoAflIllel.oc''I B cMecll, co 3HaqeHl'teu Rr BeIIIecrBa cpaBHeHV{, Aaer noJIHoe ocHoBaHVe cr{HTarb,tITo oHI4 oAI'IHaKoBbI' o4Haxo, nocKonbKy cop6eHru pa3m,Ir{Hbr, a cocraB cMecq pacrnopurelefrTpyAHo Bocllpol.r3Becra Tor{Ho, neo6xogzuo AoKa3arb,r{To 3HaqeHux R6 oguuaKoBbl.fllr sroro xpoMarorpad;erpyror cMecb H BeulecrBo cpaBHeHHfl p{AoM rpyr c ApyroM Ha ogHoft urOfi XE fIJIACTUHKE, qrO6rT 
YAOCTOBEPHT'C,, B TOqHOM OOBTIAACHHH II'ITEH.

Konoso'rHafl xpoMarorpa$un - 3To Mero.[ Antr pa3AeneHn.s cveceft B npe[apa.r,BHbrx rreJrrx.cyrqeirnyer HecKoJIbKo pa3HoBarnocrefi npenaparr4Bnofi xoloHouuofi xpor,rarorpa$nu, Koropbrepa3nuqarorc' no rI'IrIaM KoJIoHoK rt oco6egHo rlo MeroAaM nponycKaHr4, snror4pyloqeropacrBopllTeJl: KoJIoHotIHas xpoMarorpaSzr c "tpaBldraquoHHbrM 3nIorIpoBaH[eM,,, (r.e. nol4eficrnuen co6creeHHoit cuttst r"*".rr), 6or.. o"r.rprr" ,-164.nrrurue sneu-xpouarorpa(rzr,xpoMarorparfrEr cpegHero AaBJreHH.r u sneru-xponarorpa$ar ua cy<ofi KonoHKe.
On ep at pu no oltucnxKe noryHeHHbtx rp idy*r,o u ;l) ovucrra [ocpeAcrBoM xpoMarorparfavecxoro pa3AeneHvrfl Ha KoJroHKe ((rumrpoeaHraer{epe3 Koporrcyro ronoHrcy).
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2) CraunaprHofi npaKTI'IKof, To ecrb Har,r6oJree qacro rtpuMeHfleMoft, ,Brrerc.,r KoJroHorrHa.,rxpoMarorpa0u' c "rpaBI'ITaIIiloHHEIM gJrro[poBaHr,reM". pasgeleuue BEr[oJtrrrror HaKoJIoHKe' npeAcraBJlroueft co6oft creKntHHylorpy6ry, 3aloJrueHHHyro cop6eHrorr,r (orccragaJIIoMI'IHI'Lf, wllu ct4[tr4Karenr), BbInomuIouII'IM poJlb [opucToro cJlo.s, qepg roropuff[poreKaer nogruxnar $aaa.
floAsfixHofi (farofi, o6runo r*"r"ua*ofi "smoupyorqafi pacrnopr,ITerr,, I,rJrH ,,3JrroeHT,', 

.f,Brflerc.f,opraH,nqecKl,fi pacrnopareJlb rvla reKcaHa rrnu flerpolefisoro s$npa. pasAerf,ervra, cMecB c[oMOIrIbIo pacrBopl'ITeJl lloMeulaercfl B BepxHroro qacrb KOJroHKr.t, rAe oHa cop6upyercrHeIIoABI'IxHoft Sasoft, a 3areM rlepe KoJroHKy He[pepbrBHo [ponycKaror 3jrroeHr. KaxqgrffiKOMIIOHeHT CMecI{ [epeHocI'ITC.'I BHI'I3 no KOJIOHKe 3JIIOeHTOM co cKopocrblo, KOTOp,UI 3aBIICI,IT OTero cpoAcrua x cop6enr:y' B HAearIbHoM cJlyqae cMecb p*AeJ'f,erc,r Ha orAenLHbre KoMnoHeHrbr(cnou)' Koropble MeAJIeHHo onycKalorc.tl BHI,I3 lr B KoHerrHoM rrrore co6uparorc, B [pueMH]rK.culruo agcoporapyoulHec, norqpnble coeAr{HeHr,r, (cnuprsl, aMrrHbr, xapoououue ruclorrr)npo4rtararorc''I Me'[reHHee, geM Me'ee ,,on pHhre coeAuHeHr{, (xap6onnnrH'Ie coeAr,r He,tru,rpocr6le s{u pu, yrJleBoAopo4u), ror:opur u4.op6rp yrorc, MeHee crzJrbHo.o6rrquo sJIIoeHr coozpatot nopIIH.uMI'I. rur,aioo *purto npoBeplrror c [oMorrl'ro (TCX) naIIpIIcytcrBl'Ie roro IaJIH I'IHoro KoMnoHeHTa cMecl{. 3arena coorBercrByrorrlr4e flopqup o6re4uryrcr,
YA.TJI'IOT PACTBOPI,ITEJI' HA POTOPHOM I{C,,APHTCJIE I{ BbI.qEJI,rcT COE.U,IHEHI{E.

'ftr r:oro, 'rro6H He rorepflrb raroe-ma6o 
"o.ar*ori.-;;;;.*euo[ cruecu, e0 B3nerfl.rBarorflepeA HarIaJIoM xpoMarorpa0upoeanua la nocJle pa3AeneHr.rf, B3Berrl4Baror xaxAufi KoMloHeHT.

Irodpo6noe onucaHue meopuu u nemodoe xpot,omozpofiupoeauua cru.:l. Xapnronos Io.B. Auam.rruqecrcar xr.rrrara, yue6Hrar, i-jr. gbrcuafi rrrKoJra, z0or.2'frunune*tro A'T', flrruuqrcuft I4.B. AnanurilqecKa, xvMHfi ls2-xnuurax/, M. Xvrr,rur, 1990.3. OurosH aHaJruTr.{qecrofi xuunu: rpaKTr,rqecKoe p},KoBoAcrBo /IIoA pea. IO.A. 3olorosa. _ M.:Brrcruas wrona,2002.
4'OcHosH aHaJrl{THtlecrofi xanun:3Aftaqw r,r Bo[pocBr [Ioa pea. Io.A. 3onoroBa. - M.: Brrcruasl:uxota,2002.



5.ocHossr aHaJrHTr.rtrecrcofi xzunu: yreouux An.[ B]BOB: e 2 Kn. /Io.A. 3oloron, E.H. [opoxona,B.LI. @aaeesa /IIoI pe,{. IO.A. 3ororoBa. _ M.: Bucuax urona, 1999.
6' [N'IIIapu,l'l.focula,A.Poynu"r[paKrr,rKW no opraHr.rqecxofi xraMr.ru,,, H3A-B. ,,Mup,,,1993 

ro4.7'flpaxrunyrr'r ro aHarlHrusecrcofi xvrMptu. flotr pe.q. flououapdaa B.I., I4eaHoeofi JI.I4. M.:Brrcruaq urona, 1983.

f;ffi:.P" 
,4., Xafiec [x., Xra$rse l. XuuaqecKoe pa3AeneHue H a3MepeHrr e. B Zns. M.: Xuruux,

4.4. 06pa:qbr sx3aMeHarlrroHH[,rx rlpaKTuqecxux saAauflii*

o6HapyxeHue Hg2*-,rouoa o6HapyereHue cu2''-aouon. peaxquq c rHApoKcr{AoM aMMoH}rf,,
reKcar_laaHoQepparonr (II) rcanar lr poAaHHAoM Kzrrrur{.

Xog aualusa Karr.roHoB I-oil aua,,rHraqecxoii tpynrrbr.

AHarHs HeKoropr,rx aHuoHoB. O6napyxenue uoHoB Cl-, Br - , I- , SOa 2-, COzz_.

O6napyNenue proHoB Mgr*.

czcreMarl'l'recxaft xor aHarlH3 a cMecv KarHoHoB uepnofi u nropoil aHurvrruttecKrzx rpynfl.
O6que peaKrlr{H Karr,roHoB ntrofi aHaJraraqecxofi rpylnrr

O6HapyxeHV e uoHoB Fe3n a Fe2*.

O6napyNeHze HoHoB Nan z Mgr*.

Ilepna.r aHirrrrrrur{ecKafl rpynfla KarHoHoB (NH4*, Li*, Na+, K*, Rb*, Cs*, Fr*, Mgr*)
XaparcrepltcrHrca nqroft aHaJrHrprrrecxofi rpynnu KarHoHoB Ag*, [Hgz]z*, pbr*, cu*, Aun, Tl*

Marepuanu rro [paKTr,r.recrcoft qacra xypcaa

5. Meioauqegcufi 6norc

5.1. Meroarrrca rrpenoAaBaHuq

B coorsercrBHH c coBpeMeHHrtltu rpe6o BaHr4flMvr yve6Hrrfi Kypc no aHaJrgTr.rqecxoft xuuzlE
BKJlloqaer neKIIpIH H na6oparopuue 3aHflT,fl. llpeuoganauze .qHcqHrrJrHHLr fipeArronaraer
sopnauponaH,le y cryAeHroB npeAcraBneszfi o rBlx B3anMo,{oflo,rH.sroqux rroAxoAax K oueHKe
CIICTEMHOTO H IPAKTHIIECKOTO TIOAXOAOB B B IPOBCACHVH AHATI43A. AWAIUTUI{ECKA' XHMLII,JIEXI4T B
ocHoBe He roJIbKo xl[Mr4v, Ho Ir MHorHx o6lacreti zuauuit, a raKxe ilpaKTzqecKlrx ALrculInJIIaH,
cB'tI3aHHbIx c 6noloraefi, Yrel]atlurloft, $apnraquefi. AuaturHr{ecKa, x,n,Hfl KaK Ha)rKa ,BJr,lerc,l
MeroAoJroruqecKHM d;yu4arueHrorr,r MeAar]r.rHbr pt drapuaquz, a raKxe Hayrnofi ocuosofi
rl{arHocruKH 6oresHeft H rlporHo3apoBaHHq $yuxqzoualrnofi aKTHBHoor[r opraHr,r3Ma qeJroBeKa.

flpuueHeuue B MeAHuHHe neKapcrB HeBo3MoxHo 6ee ror{Horo 3HaHufl Hx crpyKryp'r, cocraBa,
Hat%qLtq npuuecefi, crerleHH r{acrorbl. flpuueHeune n la6oparopaflx ruraccnqecKgx MeroAoB
aHalrvrca H coBpeMeHHbIx Sn:aro-xauaqecKux H HHcrpy\,reHTaJrr,Hbrx MeroAoB rpe6yer or

a B AaHuot'l pa3Aene ronxeH 6rns xors 6rt oAaH BIIA MareprraJroB, r.r3 rrrrcJra yKa3aHHBrx s n.n. 5.3.1-5.3.5.



BbIflycHIzKoR Mertuul'IHCRT'Ix 
', 6uonorr,'Iec*Hx noApa3AoneHr{fi BY3-os yMeH}rfl flpoBoAlzrb a1arvI3,

'IHrep[perHpoBarb 
[onyqeHHble pe3yJlbrarbt, Halurrtt4fl npeAcraBJrleHqf HeoOxoA]rMoc,{ a*Nfi,.aIl

ero coBpeMeHHbrx MeToAax.

r{re,ue Kypca <AualuruqecKat xHMHr) Har{HHaerc{ c BBeAeHHfl, 3areM naerc.fl rrpeAcraBneHlze o
Tl4nax,peaKqnfi' npuueHfleMblx B aHanHTHqecxofi xt4Mt4lt, Merorax aHatv3a, cnoco6ax oqllcrKla,
pa3AeneHl4{' I'IHcrp)a4eHraJIbHbIx Merorax aHaIwu,a. flnr nyrurero ycBoeHV, Marep,irna Jre*rlr.rr
colpoBoxAaerc's rloKa3oM AeMoHcrpaIIHOHHOro Marepr.rana (ra6rrEqsl, pt,tcyHKa, rpa$urcu, cxenasr),
a raKxe [oKa3oM KOpoTK]rx Br.rAeopoJrr4KoB.

3arcpeuleuue MarepHaJla npoBoAl4rc, Ha npaKrHr{ecK Llx 3aHflrvtflx. flocle npopa6orrcu
lauuoft reMBI cryAeHrbl orBerlalor Ha KoHrpoJrbHbre BonpocF,r. Atts nyquero ycBoeHrz{
TeoperHqecKoro MarepHana Ha ilpaKTHrIecKHx 3aHflTrrflx npoBoA.src.s 3KC[epLIMeHT6r,
oxBar6lBaroulHe pa3Aenbl KaqecrBeHHoro pI KoJllrqecrBeHHoro alaJrr43a, a raKxe xporrrarorpa4uu,
cop6qua, 3KcrpaKrIHrr..

rlocle [poxoxreHHs Kax(Aoto pa3Aena Ha .,paKTHr{ecKHx 3aHflT,qx rrpoBoAr.ITcfl xoHrpolsnrrfi
oflpoc r]o BceM npoftgeuusrM reMaM.

5.2. Meroa llq ecKrr e p eKoM eHAa uH r{ AJrfl cryA eHTo B

flolroroaxy K ceM,nHapy cryAeHT AoJrxeH Haqar' c JreKrIHoHHoro Kypca, 3areM ,,pocMorpa rex xe
TeM no peKoMeHAyeuoft lzreparype v uHrepHery. Heo6xogorr,ro npoBep,Tb cBoH 3HaHrrs, Ha
TecToBbrx 3anaHvrflx, oTHOCTIIIHXCq K TeMe.

flogroronxy x la6oparopHblM 3aHrrH{M Heo6xo4auo Hariarb c JreKrIHoHHoro Kypca, AaJree
KoHcneKrapoBaHHs MeroAHqecKux yrcasaHufi rro reMe la6oparopuoro 3aHsrvrfl rr pa:6opa
orMer{eHHblx B MeroAHqKe orlHcaHezfi onstros' Heo6xo4lzMo 3arrucarl B KoHcleKTax ypaBHeHl4.f,
rrpeBpalrleHufr", onu cauHbrx B MeroIHKax.

5'3' MeroauqecKlle yKa3alrllfi uo opraHrl3arluu caMocroqrelsHoii paoorrr cryAeHToB rrpu
r{3yqeHHrr KoHKperH oii gucquu.nnu u

caMocro-sreJrbHas pa6ora cryAeHroB opraHr43yerc.{ Bo BHeyporrHoe BpeM.s. llpa srona
neo6xo4u^'to IroJIE3oBarbc, npeAnoxessofi Jr,Teparypo it, varepwaltaMr.r HHTepHera, JreKuI,r.sM,n.
5'4' 1i{t'oA"t"*'" y*a3aHuq ,,o rloAroroBKe K ceMr{Hapc*rrM, ,,pa*T,,qec*,nM trr^
la6oparopHr,rM 3aHflTrrrrM

3axpenleuue Marepl'rana [poBoAHTc, Ha npaKrHr{ecK vrx 3AilflTvtflx. llocle upopa6orru
lauuofi reMEI cryAeHrbl orBer{alor Ha KoHrpoJrbHbre Boflpocbr. Atts ny{uero ycBoeHr,r.s
TeoperlzqecKorc MarepHa:|,a Ha npaKTVr{ecKLl]x 3a1flT4flXnpoBoAsrc, TaKXe sKCrIepHMeHT6I.

B xaNrou ceMecrpe rlpoBo,urct 3 xourpolr. KoHrpolb rrpoBoA,rcfl rro recroBr,rM
6uterav. Kaxaslfi 6uler coAepx,r 20-30 BonpocoB uo upofi4euHoMy Marep[any.


