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1. BBOOAHAS YACTDb

1.1. ®oHa OLEHOYHBIX CPEICTB PETIIAMEHTUPYET (OPMBI, COIEP)KAHKE, BUIBI OIICHOYHBIX CPEACTB
JUISL TEKYIEH, TPOMEKYTOUYHON W UTOTOBOM (TOCYIapCTBEHHOM MTOTOBOWM) aTTECTALMH, KPUTCPUU
orieHuBaHMs TU(hHEePESHIIMPOBAHHO MO KAKIOMY BUIY OLICHOYHBIX CPEJICTB.

1.2. ®@oHa OLEHOYHBIX CPEACTB OMNMpeae/isieT YpoBeHb () OPMHUPOBAHUSI Yy O00Yy4AIOIIHXCSI
ycraHoBjJdeHHBIX B @®I'OC BO u ompeneseHHbIX B OCHOBHOW 00pa3oBaTeNbHOW MporpamMme
33.05.01 dapmanus, 02
3npaBooxpaHeHue B cdepe MpodeccHoHANBbHON JesITeNbHOCTH OOpalIeHUs] JIeKapCTBEHHBIX

BBICIICT'O 06pa30BaH1/1;1 1o  CIICuaJiIbHOCTH HaIpaBJICHHOCTHU

CpeACTB U APYI'UX TOBApPOB aAlITCUHOTO aCCOPTHUMCEHTA HAIIPABJICHHOCTH OﬁmeHPO(beCCI/IOHaJIBHBIX

(OIIK) xomneTeHIuii

Koa xomnereHuun HaumeHnoBanue NuaukaTopsbl J0CTHXKEHUS
KOMIIETEeHIIMH KOMIIETEeHIIMH
Ob6menpodeccnoHalbHble KOMIIETEHIIUN
OIIK-1 Cnocoben wucnonb3oBars | MJIK.OIIK-1,- npumeHser OCHOBHbIE
OCHOBHEIE (OUBUKO-XUMHUYECKHE W XHUMHYECKHUE
Owosnorndeckune, (U3MKO- | METOABI  aHanW3a Il pa3paboOTKH,
XAMUYECKHE, HCCIIEN0BaHUN u AKCTIEPTHU3BI
MaTeMaTUYeCKUE METOJIbI | IEKAPCTBEHHBIX CPEJICTB,
IS pa3paboTKH, | JIEKapCTBEHHOTO CBIPbsI u
HCCIICAOBaHMI U | OMOJIOTUYECKUX 00BEKTOB
JKCIEPTU3BI NJK.OIIK-14- IIPUMEHSET
JIEKAapCTBEHHBIX  CPEJCTB, | MATEMATHUYECKUE METOJIbI H
H3TOTOBIICHUS OCYILIECTBIISIET MaTeMaTUYECKYIO
JIEKapCTBEHHBIX 00paboTKy JaHHBIX, MTOJYYCHHBIX B XOJI€
rpenaparoB pa3paboTKU JIEKapCTBEHHBIX CPEACTB, a
TaK)K€ HCCIEIOBAHUA U OKCIEPTU3BI
JIEKAPCTBEHHBIX CPEJACTB,
JIEKapCTBEHHOTO CBIPbsI 51
OMOJIOrHYeCKUX 00BEKTOB
2. OCHOBHAS YACTb
2.1. Buabl KOHTPOJIS U ATTECTAlUM, (DOPMBbI OLIEHOYHBIX CPEICTB
Ne OueHoYHBIE CPeCTBA
n/ | Buael aTrecranuu
u dopma
1 Texkywmas arrecrauus TecTbl
Yek- JUCTBI
OT4eTt no JaboparopHoii padore
2 IIpomeskyTounas Bonpocsl 1u1s codecenoBanust
aTTecTranus
TunoBble 32124
3. Conep:kaHue OLEHOYHBIX CPeICTB I TEKymled U TMPOMEKYTOYHOW aTTecTaluu

ocylecTBisieTcs npenoaaBareneM aucuuiuinebl b1.0.05 Ananutuyeckas Xumus.




TecToBbIl KOHTPOJIb

TekcT KOMIIeTeHUMH / HA3BaHMS TPYA0BOil GyHKIUM / HA3BAHUSA

Kon TPY/0BOI0 AeiicTBUSA / TEKCT 3J1€eMEHTa CHTYAllMOHHOM 3a1a4uu
C 33.05.01 |(DapMau1/151 |
K [Crioco6en  mcnone30BaTh  OCHOBHBIE —OHOIOrMYECKHE, (H3HKO-
OITK-1 XMMUYECKHE,  MaTeMaTH4YecKhe  METOAbl s pa3paboTKy,
MCCIIETOBAHUM U OKCHEepTU3bl  JIGKAPCTBEHHBIX  CPEICTB,
M3rOTOBJICHHS JICKAPCTBEHHBIX MPenapaToB
o TpyaoBas (pyHKIUSA: U3rOTOBICHUE JIEKAPCTBEHHBIX IIPENApaToOB B
YCIIOBUSIX allTE€YHBIX OPraHU3ALUN.
TpynoBble J1elicTBUA: MOArOTOBKA K M3TOTOBICHHUIO JICKAPCTBEHHBIX
A/05.7 penaparoB MO  perentaM W TpPeOOBAaHHMSM:  BBITIOJIHCHHE
HEO0OXOIUMBIX pacyeTOB; IOArOTOBKA pabovero Mecta, 000pyJ0BaHUs
U JIEKAPCTBEHHBIX CPENICTB, BHIOOP U MOJArOTOBKA BCIIOMOTaTEIbHBIX
BEILECTB, PALUOHAIIBHON YIIAKOBKH.
nu JAUTE OTBETBI HA BOIIPOCHI TECTOBBIX 3AJIAHUI
1 YPOBHS (OAUH INTPABUJIBHBIU OTBET)
[01. HAMBOJIEE YHUBEPCAJIbHASI KJIACCU®UKALIMUS
KATHUOHOB
a) KUCJIIOTHO-OCHOBHAs
[0) cepoBomoponHas
B) aMMHayHO-(ochaTHas
) CeIUTPEHHAst
[02. HAMUWBOJIEE 3®OEKTUBHBIN CIIOCOBb
XUMHNYECKOI'O PABJIEJIEHUSI KATUOHOB
a) OCaKIEeHUE
[0) pacTBOpeHHE B KHCIIOTE
B) OKHCIJIEHUE
') COKUTaHUE NP BBICOKUX TeMIepaTypax
03. TIEPBASA AHAJIUTHUYECKAS TPYIIIIA KATHOHOB
(KUCJIOTHO-OCHOBHASA KJIACCU®UKALIUA) HUMEET
COCTAB
+ + +
OITK -1 a) Na™, K',NH,4

l6) K*, Mg?*, Na*
B)Ca?*, Na* NH,*
r) Fe?*, Na*; NH,"

[04. KATHOHBI KAJIUSA TIIPU BHECEHUHN B IIJIAMSA
T'A30BOM I'OPEJIKA TPUJIAIOT IIJIAMEHU IIBET
a) (hroNeTOBBIIM

[0) sipxo-xenThIit

B) 3€JICHBII

') pO30BBII

[05. TPYIIIOBOM PEAKTHUB III AHAJMTHYECKOM

['PYIIIIbI KATHOHOB (KUCJIOTHO-OCHOBHAASA
KIJACCUDPUKAILIUSA) UMEET ®OPMYJY

a) HZSOA

{6) HCI

B)(NH,;).COs

F) NH3‘H20




[06. TIPU TIOMOIIN PACTBOPA XPOMATA KAJIUA
MOKHO OBHAPY X XUTb KATHOH
a) Oapus

[0) xamus

B) aMMOHUS

') HATpUS

[07. IPU NOBABJIEHUU PA3BABJIEHHOI'O PACTBOPA
XJIOPOBOJIOPOJHOM KUCJIOTbI K AHAJIM3UPYEMOMY
PACTBOPY, OBPA3OBAJICSI BEJBI TBOPOXKUCTBIN
[OCAJIOK, TIOJTHOCThKO PACTBOPHUMBIIA B PACTBOPE
AMMUAKA. 3TO 3HAUYHMT, YTO B PACTBOPE ECTb
KATHOHDI
a) Ag"
l6) ca®*
B)AIR
r) Cu®*

[08. KATHMOH CR** OTKPBIBAETCS IIPU ITOMOIIH
PACTBOPA IEPCYJIbB®ATA AMMOHUA

a) B IPHCYTCTBUM HOHA Ag’, KUCIOTHI U IPH TOBBIIIEHHOM
TeMIeparype

[0) mpu TpeHuun CTEKIIHHON NMaT0YKON

) P OXJIAXKICHUU

) B puCyTCTBUM HOHA Ag’

09. YETBEPTASI AHAJIUTUYECKASI TPYIIIIA KATUOHOB
(KUCJIOTHO-OCHOBHASI  KJACCUD®UKALUS)UMEET
COCTAB

a) AL zn? o

[6) A**; Zn®*; NH4*

B) Zn?*: Cr%; Pp?

r) NH,", K*, AI**

10. 1151 OBHAPYKEHUSI AHUOHA NO; IPUMEHSIETCSA
a) mudeHnIaMuH

[0) anmuzapun

B) pactBop BaCl,

r) HC1

11. I'PYIIIIOBBIM PEAKTUBOM SATOM
AHAJIMTUYECKOM TPYINIbI KATUOHOB (KUCJOTHO-
[OCHOBHAS KJJACCUPUKALIUSA) AABJISAETCSA

a) MOJIIIETIOYEHHBIM pacTBOp aMMHaKa

[0) anmuzapun

B) paCTBOpP CEPHOM KHCIIOTHI

') PACTBOP COJITHOM KHCJIOTHI M KapOOHATa aMMOHUS

12. KAJIUA IFEKCAHUAHO®EPPAT ABJSIETCS
XAPAKTEPHBIM PEAKTUBOM JJISA

a) KaTHOHOB KeJie3a

|0) kaTrOHOB Maprania

B) KATHOHOB KaJIHsI




') KATHOHOB ATFOMUHUS

13.K4[FE(CN)s] - XAPAKTEPHbBIA PEAKTHUB JIJIs1 HOHOB
FE3+, JNAET AHAJIMTHYECKHUI CUTHAJI

a) YepHO-CHHHUI 0CaJI0K

[0) nHTeHCHUBHOE BBIJICTICHHE Ta3a

B) IIBET PaCTBOPA CTAHOBHUTCS SIPKO->KEITHIM

') CHJIbHOE HarpeBaHUe pacTBopa

14. JJISA OBHAPYXKEHHWS AHHOHOB YKCYCHOH W
MOJIOYHOM KUCJIOTHI IPUMEHSIEM

a) katuonsl xene3a (111)

|0) xaTroHbI Xpoma

B) HUTPUT-aHUOHBI

') pacTBOp TaHOJIA B alleTOHE

15. A”HIUKATOPOM METOJA MOJJOMETPUU SABJISIETCSI
a) KpaxMaJlbHbIN 30J1b

[0) meTunOpanx

B) pacTBOp AU(PEHIIaAMUHA B CEPHOM KUCIIOTE

r) 11000 KHCIOTHO-OCHOBHBIM MHAUKATOP

16. MEPHBIE INMUIIETKHA I'PAAYUPOBAHHBIE
IPEJHA3HAYEHBI IS

a) OTMEPHUBAHUS TOYHBIX 0OBEMOB JKUAKOCTEH U IIepeHoca B Jpyroi
|c0cyzL

0) 17 TPUOAU3UTEIBHBIX U3MEPEHUI

B) /ISl TATPOBAHUS

) 1715 pa3MeIInBaHus Ocalka

17. TUTP PACTBOPA OBO3HAYAET

a) KOJIMYECTBO TPaMMOB BelllecTBa B 1 MJI pacTBOpa

0) XMMHUYECKOE KOMYECTBO MOJIb DKBUBAJICHTOB BEIIECTBA B 11UTpe
pacTBopa

B) XMMUYECKOE KOJIMUECTBO MOJIb BEIIECTBA B 1IUTpe pacTBOpa

') INIOTHOCTH pacTBOpa

18. B TUTPOBAHUU JJid OIIPEJAEJEHHUS OBBEMOB
PEATUPYIOUIUX BEIHIECTB IPUMEHSAIOT

a) OrOpeTKH

[6) dapdoposbie yamku

B) MpOOUpKU

') CTAKaHbI MEPHBIC

19. PEAKTUB HECCJIEPA UMEET ®OPMYJY
a) Ko[Hgls] + KOH

|6) KHZSbO4

2)Nas[Co(NO,)s]

) CsH,COOH

20. AHAJJUTHUYECKH CUTHAJI ITPU PEAKITUM NA,SO3
+15

a) IPOUCXOUT 00ECIBEUNBAHUE

[0) mpoucxomuT moMyTHEHUE




B) BBITIAJACT OCAOK OEJIOro IBETa
I') BBINAIAaeT 0CaJ0K CHHETO I[BEeTa

90-100 GayuIOB - OLIEHKA «OTJIMYHO
75 -89 GaIoB - OIEHKA «XOPOIII0»
60 -74 Oanna - oLeHKa «yIOBID»

HpOMe)Ky'TOLIHaH arTecTanusd IMpoOBOJUTCA B BUAC SK3aMCHA.

Bormpocs! 1uist cobeceqoBanus

TexkcT KOMIeTeHUNH / HA3BaAHUS TPYA0BO# GpyHKIMH /

Ko .
A HA3BaHUS TPYAOBOIO JeCTBHS / TEKCT

C [33.05.01 Ddapmanus

OIIK-1 [Criocoben ucnonp30BaTh OCHOBHBIE OMOJIOTUYECKUE, (PU3UKO-
XUMUYECKHE, MaTeMAaTHYeCKUe METOJbl JUIS pa3paboTKH,
MCCIIC/IOBAaHUI M OKCIIEPTU3BI JIEKAPCTBEHHBIX CPEICTB,
M3rOTOBJICHHS JICKAPCTBECHHBIX MPENIapaToB

A/05.7 TpynoBass  GyHKUMSI:  H3TOTOBJICHHUE  JIEKAPCTBEHHBIX
[PErapaToB B YCJIOBUSAX alTEUYHBIX OPraHU3aIHA.

TpynoBble fdeiicTBHS: TIOJTOTOBKA K  M3TOTOBJICHUIO
TIeKapCTBEHHBIX TPENapaTroB MO pelentaM U TpeOOBaHHIM:
BEITIOJTHCHHE HEOOXOJIUMBIX PAcUeTOB; IMOJTOTOBKA pabodero
MecTa, OOOpYIOBaHUS M JIEKApPCTBEHHBIX CPEACTB, BHIOOp H
IIOATOTOBKA BCIIOMOTI'aTCJIbHBIX BCIICCTB, paHHOHaHBHOﬁ
YITAaKOBKH.

)4 JIAUTE OTBETHI HA BOITIPOCHI

1. Amnanmutuyeckas XuMmus (aHaJIMTHKA) WU XUMHUYECKUH
aHannu3. OCHOBHbBIE TMOHATHS AHAIWTUYECKOW XHWMHU
(aHAIUTUKHM): METOJ AaHalIW3a BEIIeCTBa, METOANKA
aHau3a, Ka4eCTBEHHBIN XUMUYECKHN aHanus,
KOJIMYECTBEHHBI XUMHWYECKUI aHAIN3, JJIEMEHTHBIN
aHaIM3, (YHKIHOHAIBHBIA  aHAIMU3, MOJEKYJISPHBIN
aHanu3, (a3oBbIil aHAU3.

2. IlpumeHeHue MeETOJOB AaHAJUTUYECKOH XUMHHM B
dapmaru. dapmaneBTrueckuii aHanu3. PapmakonenHsle
METO/BI.

3. AHanUTHYeCKHE MpPHU3HAKM BEUIECTB U AaHAJIUTUYECKHE
peakuuu. TUIBl aHATUTUYECKUX PEaKIMA U PEareHTOB.
XapakTepucTHKa  YYBCTBUTEIBHOCTH  aHAIUTHYECKHUX
peakumii  (mpenenpHOEe — pa30aBiieHWe, — TpeneTbHas
KOHIEHTpalusi, MHUHUMaJbHBIA  00BEM  Mpene’abHO
pa30aBIeHHOTO  pacTBOpa,  Ipenen  OOHapyKeHus,
[10Ka3aTeNb YyBCTBUTEIbHOCTH).

4. TloaroroBka oOpasna k aHanuzy. Cpennsis mpoba. OT6op
cpeaHel mpoObl KUAKOCTH, TBEPJAOTO Tesa (OAHOPOIHOTO

u HEOJTHOPOJTHOTO BEIIIECTBA). Macca poOkI.




(5.

6.

10.

11.

PactBopenne mnpoObl (B BOAE, B BOJHBIX pacTBOpax
KHCJIOT, B JAPYTHX PpacTBOPHUTENAX), 0OpaboTka mpoOsI
HACBILICHHBIMU ~pacTBOpaMH COJbl, IOTalla MWW €€
CIUIABJIEHUE C COJISIMHU.

Kpatkuii ucTopuueckuid o4epK pa3BUTUA aHATUTHYECKOM
XUMHHU (AHAIUTUKHN): KAYECTBEHHBIH XUMUYECKUN aHAJIN3,
KOJINYECTBEHHBI XMMUYECKUH aHalu3, OpraHMYecKHi
AIIEMEHTHBIM aHanu3, pu3ndeckue u PU3NKO-XUMHUECKUE
(MHCTpyMEHTaJIbHbIE) METO/bl aHanu3a (ONTUYECKUE,
Xxpomarorpadudeckue, 3IEKTPOXUMHUECKHUE).

CunbHble U cradble 1eKTpoiauThl. OO0IIas KOHIEHTPAIHS
U aKTUBHOCTU MOHOB B pactBope. MoHHas cuna (MOHHas
KpEeNnocTh) pacTBopa. BiusiHue HOHHOM CHIIBI pacTBOpa Ha
KO3 QULMEHTH aKTUBHOCTU MOHOB. Xapakrepuctuka pH
BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.

Xumuueckoe paBHoBecue. KoOHCTaHTa  XHMMHYECKOTO
paBHOBECHSI (ucTuHHas TEPMOJUHAMHYECKas,
KOHLEHTPALlMOHHAsI). Y CIIOBHAs KOHCTaHTa XUMHYECKOIO
paBHOBECHS.

['eTeporeHHble paBHOBECHS B aHAJIUTUYECKOM XUMUH.
Crioco0b! BbIpaXXEHUs PACTBOPUMOCTH MalOpacTBOPUMBIX
AJIEKTPOJIUTOB. [TpousBenenue pacTBOPUMOCTH
MaJIOpacTBOPUMOIO CHJIBHOTO JJIEKTPOJIMTA. Y CIIOBHE
00pa30BaHUS  OCAJKOB  MAJOPACTBOPHUMBIX  CHIIBHBIX
ANEKTPOIUTOB.  J[poOHOE  ocaxkaeHwe W  JApOOHOE
pacTBOpeHHE OCaJKOB. ITepeBon OJTHUX
MaJOpacTBOPUMBIX JJIEKTPOJIUTOB B Jpyrue. BnusHue
MIOCTOPOHHUX  3JEKTPOJIMTOB  Ha  pPacTBOPUMOCTH
MaJIOPaCTBOPUMBIX ~CHJIBHBIX 3JIEKTPOJIMTOB (BIIUSHUE
J00aBOK 3JIEKTPOJIMTA C OJHOMMEHHBIM HMOHOM, BIIHSHUE
n00aBOK IIOCTOPOHHETO (I PepeHTHOTrO)
ANIEKTPONNTA). BriusHMe pa3nuuHblX (aKkTOpOB Ha
MIOJIHOTY OCaXIEHUs OCAIKOB U UX PACTBOPEHHUE.
[Iporonutnueckue paBHOBECHS. [TonsiTne 0
MPOTOJIUTUYECKOM  TEOPHUM  KHUCIOT M  OCHOBaHHWU.
[IporonuTnyeckne paBHOBECHS B BOJAE. XapaKTEPUCTHKA
CHIbl  cjnabbIX KHUCIOT M OcHOBaHMWA. KoOHCTaHTHI
KHCIOTHOCTH, OCHOBHOCTM M MX Iokazarenu; pH
pPacTBOPOB cIa0bIX KUCIIOT U caObIX OCHOBAHUH.
I'mpponus. KoncranTta u crenens ruipoians3a. Beruucienne
3HaueHuss pH pacTBOpoB cosel, MOABEpPraroLINXCs
rUApoNn3y (TUIPOIU3 aHUOHA CIIa00W KUCIIOTHI, THAPOIIN3
KaTHoHa  ciaboro  OCHOBaHUS, THAPOJIU3  COJIH,
coJiep KaIieii KaTHOH CJIab0T0 OCHOBAHUS M aHWOH ClIabou
KHCJIOTHI).

Bydepnsie cucrems (pactBopsl). 3nauenust pH OydepHbix
pacTBOpoB: OydepHbIe CHUCTEMBI, CoAepKailme ciaadyro




12.

13.

14.

15.

16.

17.

KHUCJIOTY U €€ COjlb, claboe OCHOBaHME M €ro CoJjb.
Bydepnas emkocTs. cnonp3zoBanue OyQepHbIX CUCTEM B
aHaJIM3e.

OKHUCIHUTENIBHO-BOCCTAHOBUTEIBHBIE CUCTEMBI.
OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE MTOTEHIIUANIBI PEIOKC-
nap (peloKC-MOTEHIHUANbl, 3JIEKTPOJIHBIE OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHbIE MOTeHIMaNb). [loTeHuuan peakuuu
(anexTponBukylas cuwia  peakuuu).  Hampasnenue
MPOTEKAHUsI OKUCIUTEIbHO-BOCCTAHOBUTEIILHON PEaKIIUH.
Bnusaue — pa3nuuHbIX  (aKTOpPOB  HA  3HAYCHUSA
OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX  MOTEHLIHUAIOB U
HaIpaBJIeHUE MPOTEKAHUS OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakiuil. [nyOuHa mpoTexaHus
OKHCIIUTEIbHO-BOCCTAHOBUTEIBbHBIX peakiuii.
Hcnonb3oBanue OKHUCJIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii B XMMHUYECKOM aHAJIU3E.

OO6mas XapaKTEePUCTHKA KOMILJIEKCHBIX
(KOOpIMHAIIMOHHBIX) COEAMHEHUN MeTalioB. PaBHOBecHs
B pPacTBOpax KOMIUIEKCHBIX cOeIuHEHUH. KOHCTaHThI
YCTOMYMBOCTH U HECTOMKOCTH KOMIUIEKCHBIX COCUHECHUM.
VYCI0OBHBIE  KOHCTAaHThl ~ YCTOMYMBOCTH  KOMILJIEKCOB.
Bnusaue  pasnuyHblXx  (akKTOpOB  Ha  IPOLECCHI
KOMIUIEKCOOOpa30BaHus B pacTBopax. Turnbr
KOMILJIEKCHBIX COEJIMHEHUH, MIPUMEHSEMbIX B
AHAIUTUYECKOM XUMHUH. [IprMeHEeHHe KOMIIJIEKCHBIX
COCTMHEHUH B XMMHYECKOM aHAJIM3E.

Peaknuu, ocHOBaHHBIE Ha OOpPA30BAHMM KOMIUIEKCHBIX
coequHeHU ~ MerawoB.  Peakuum  6e3  ydactus
KOMIUIEKCHBIX ~ COSAMHEHUN METalioB: 00pa3oBaHUE
OKpAalIeHHBIX COEMHEHHI C OTKPbIBAEMBIMHU BEILIECTBAMM;
o0pa3oBaHNEe OPraHWYEeCKUX COEIWHEHUH, O00JaTaronInx
crenupuIecKuMH CBOMCTBaMH; WCIIOb30BAHUE
OpraHWYEeCKUX COEJUHEHUN B KaueCTBE HWHIUKATOPOB B
TUTPUMETPUUECKUX METOJIaX KOJMYECTBEHHOTO aHAJN3a.
Xpomatorpadus, CymHOCTh Merona. Kiaccudukanus
XpoMaTorpauueckux METOJOB aHalu3a: M0 MEeXaHHU3MY
pas3JiesieHus BEUIeCTB, 110 arperaTHOMY COCTOSTHUIO (a3, 1o
TEXHHKE OKCIIEPUMEHTa, IO CIMOCO0y OTHOCHUTEIHHOTO
nepemereHus ¢as.

AncopOmuonHas xpomarorpadus. TonkocnolHas
xpomarorpapuss (TCX). CymuHocts Mmeroma TCX.
Koadduruent MOABMKHOCTH, OTHOCHUTENbHBIN
KOA(G(GUIMEHT TOJIBWXHOCTH, CTEHEeHb  (KpUTEpHil)
paszneneHus, kodpduimeHT pasneneHus. Marepuanabl H
pactBopurenu, npumeHsembie B meroge TCX.
PacnipenenurensHas xpomarorpadusi. bymaxkHas
xpomarorpadus (xpomarorpadus Ha 6ymare). Ocagounas




18.

19.

20.

21.

22.

23.

24.

25.

xpomarorpadus. [ToHsITHE O CHUTOBOUW (PKCKIFO3MOHHOI)
xpomarorpaduu. ['enb-xpomarorpadus.

KauectBennslii xumuueckuii aHanmu3. Kiaccudukanus
METOJIOB ~ Ka4eCTBEHHOr0  aHanmu3a  (IpoOHBIA U
CUCTEMAaTUYECKUM,  MakKpo-, IOJIYMHUKpPO-,  MHUKpPO-,
yIbTpAMHUKpPOAHAIHN3).  AHAIUTUYECKUE  pEaKUuu U
peareHTbl, HCIIOJIIb3yEMblE B KAayeCTBEHHOM aHaJu3e
(crenupuueckue, CEJIEKTUBHBIE, PYIIIOBHIE).
Vcnonp30BaHue Kaue€CTBEHHOTO aHAIIN3a B (hapMallyH.
AHanuTHdeckas Kiaccu(ukanus KaTHOHOB IO TPYIIaM:
cepoBojiopoaHas (cynbdumHas), amMmmuadao-pocdaTHas,
KHCJIOTHO-OCHOBHasI. OrpaHn4eHHOCTh T000H
KJIacCU(UKALMU KaTUOHOB IO IPYIIIaM.
KucnotHo-ocHoBHas  kinaccudukanus KaTHOHOB IO
rpynnaM. CucTeMaTM4eCKMid aHajau3 KaTUOHOB IO
KHCIIOTHO-OCHOBHOMY METOAYy. AHAJIUTHYECKUE PEAKIUU
KAaTHOHOB Pa3IMYHbIX aHAIMTUYECKUX IPYIIIL.
KauecTtBeHHblli  aHanuM3  aHMOHOB.  AHaJIUTHYECKas
KJaccu(uKanusi aHUOHOB TI0 TPYIMIIaM (IT0 CIIOCOOHOCTH K
00pa30oBaHUI0  MaJOpacTBOPUMBIX  COEIMHEHUH, IO
OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIM CBOICTBaM).
Orpann4eHHOCTh JI000M KiaccupUKAlUM aHHOHOB IO
rpynnaM. AHaJIMTHYECKUE PEAKLMM aHWOHOB Pa3IMYHBIX
AQHAINTUYECKUX Tpyni. MeToapl aHanu3a cMecell aHMOHOB
Pa3IMYHbIX AHAIUTUYECKUX TPYII.

AHanu3 cMmecell KaTMOHOB M AHUOHOB (Kaue€CTBEHHBIM
XUMUYECKUM aHaJIN3 BEIIECTBA).

[Ipumenenne  ¢u3nueckux H  (PUIUKO-XUMUYECKUX
METOAOB JJIs MIEHTH(UKALNN BEIIECTB B KaYECTBEHHOM
aHaymse. IlomsTme O  HPUMEHEHMHM  ONTHUYECKUX,
IEKTPOXUMHUYECKUX METOJIOB B KAYECTBEHHOM aHAIIU3E.
KonnyectBennsiit  ananmus. Krnaccudukamus MeTonoB
KOJIMYECTBEHHOTO  aHajuu3a  (XUMHYeckue, (U3HKO-

XUMHUYECKHE, buznueckue u OHMOJIOTHYECKHE).
TpeOoBanusi,  TpeabSBIsEMblE K  pEakIus M B
KOTMYECTBEHHOM  aHanmu3e. Ponb W 3HA4YeHHe

KOJMYECTBEHHOTO aHaIKM3a B (papMarium.

HNcrounnkn mnorpemHocrerd aHanu3a. l[IpaBUIBHOCTE U
BOCIIPOM3BOJUMOCTh  PE3YJIBTATOB  KOJUYECTBEHHOIO
aHanmmza. Krnaccudukamuss MOTpEIIHOCTEH — aHamuU3a.

Cucremarnueckas MOTPEIIHOCTb, IIPOLIEHTHAS
cUcCTeMaThyecKas MOTPEIIHOCTb. HcTtounuku
CUCTEMAaTUYECKUX MOTperHoCTeN (Meroaunueckue,
WHCTPYMEHTAJIbHBIE, WHAUBUAYAIbHBIE). OueHnka

NPaBWIBHOCTH PE3yJIbTaTOB aHAIW3a (MCIOJIb30BaHNE
CTaHJAPTHBIX 00pa3IOB, aHAIM3 MCCIEAYyeMOro OOBEeKTa
JPYTUMH METOJIaMH, METOJ J100aBOK U METOJ YIBOCHHS).
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CrnyualiHble IOTPELIHOCTH.

Hekoropsle NMOHATHS MaTeMaTUYECKOM CTATUCTUKU U HX
UCII0JIb30BaHUE B KOJIMYECTBEHHOM XMMHUYECKOM aHAJIU3E.
Crnyuaiinas BEJIMYNMHA, BapHaHTa, reHepaibHas
COBOKYITHOCTb, ~ MHTErpall  IOTpelIHOCTed, BBIOOpKa
/BBIOOpPOYHAs COBOKYIHOCTH/, pactipeneneHre CTbIOJACHTA.
Craructuueckas o0OpaboTka u IpeJICTaBJICHUE
pe3ysibTaTOB  KOJMYECTBEHHOro  aHanu3a.  Pacuer
METPOJIOTMUECKUX  napamerpoB. CpenHee  3HaueHHE
ONpEAENAEMOl  BEJIMYUHBI, CIy4YaliHble OTKJIOHEHMS,
qucnepcus, JUCIEpCUsi  CPEIHEro, CTaH/IapTHOE
OTKJIOHEHHE, CTaHJAapTHOE  OTKJIOHEHHE  CpEIHEro,
OTHOCHUTEJILHOE CTaHJIapTHOE OTKJIOHEHHE,
JIOBEpUTENbHBIA WHTEpPBaJ, IIUPUHA JIOBEPUTEIHHOTO
WHTEpBalia, JOBEPUTENIbHAS BEPOSATHOCTb, KOIPDUIIUECHT
HOPMHPOBAaHHBIX OTKJIOHCHHH /03 duneHt
Crero/ieHTa/. Uckmouenue rpyObIX MIPOMAaxoB.
[IpencraBieHue pe3ynbTaToB KOJMYECTBEHHOTO aHAIM3a.
[Tpumepsl cratucTudyeckoil 0OpaOOTKU M MPEICTABIICHUS
pe3yJIbTaTOB aHAIN3A.

CpaBHeHUE JBYyX METOJOB aHajlu3a Ha MPaBWIBHOCTh U
BOCIIPOU3BOAMMOCTb. CpaBHEHHE JBYX METOJOB IIO
BOCIIPOM3BOAMMOCTH /CpaBHEHHE aucnepcuil/. CpaBHeHUE
JIByX METOJIOB IO TPaBHJIBHOCTH /CpaBHEHHE CpEIHUX/;
aHAJIN3 CTAaHJAPTHOTO 00pa3lla; CpaBHEHUE pEe3yJIbTaTOB
aHaim3a oOpasua aBymst metogamu. [Ipumepsl cpaBHEeHUs
JBYX  METOJOB  aHajiu3a IO  MPaBUIBHOCTH U
BOCIPOU3BOANMOCTH.

OcHOBHBIE  TOHATUS  TI'PABUMETPUYECKOrO  aHAJIM3A.
Knaccugukanuss MeToI0B I'paBUMETPHUECKOTO aHalu3a.
OcHoOBHBIE JTambl I'PaBUMETPUYECKOIO  OIPEIEIICHUS.
Ocaxxgaemast U rpaBuMeTpudeckas (Gpopmbl; TpeOoBaHMUS,
npenbsBiasieMble Kk 9TUM  (opmam.  TpeGoBaHus,
MpeIbsABIsEMbIE K OCaTUTEN0, MPOMBIBHOM JKHUIKOCTH.
[TonsiTue o Teopuum oOpa3oBaHHUS OCAIKOB. Y CIIOBUS
00pa3oBaHUsl KPUCTAIUIMUECKUX U aMOPQHBIX OCAaJIKOB.
[Tpumepsl rpaBUMETPUUECKUX OMPEICIICHUH.
Turpumerpuueckuii ananus /Tutpumerpusi/. OCHOBHBIE
NOHATUS  /aIMKBOTA, TUTPAHT, THUTPOBAHUE, TOUYKA
HKBUBAJICHTHOCTH,  KOHEYHass  TOYKAa  THUTPOBAHUS,
UH/IMKATOP, KpHUBast TUTPOBAHMUA, CTETIECHb
OTTUTPOBAHHOCTH, YpPOBEHb TuUTpoBaHusi/. TpebGoBaHus,
MpeIbsABIsEMble K PeaklsM B TUTPUMETpHUH. PeakTuBbl,
MPUMEHSIEMbIE B TUTPUMETPUYECKOM aHaju3e, CTaHIapT-
HBIE BEUIECTBA, TUTPAHTHI.

Tunosble pacueTel B TUTPUMETPUYECKOM  aHAIIU3E.
Crioco6b1 BBIPAKEHUS KOHLEHTpaLui B
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TUTPUMETPUYECKOM aHaIN3€ /MOJISIpHAs KOHIICHTpALus,
MOJIsIpHAs KOHIICHTPAIUS HKBUBAJICHTA, TUTD,
TUTPUMETPUUECKUH  (akTop mepecuera /TUTP MO
OIpEeNeSIEeMOMY BEIIECTBY/, TIOTIPaBOYHBIH
ko3 dunment/. Pacyer macchl CTaHIAPTHOTO BEIIECTBA,
HEOOXOJMMOW Ui TPUTOTOBJICHUS THTpaHTa. Pacyer
KOHIICHTPAllMU TUTPAHTa MPH €ro CTaHmapTu3anuu. Pac-
YeT MacChl U MAaCCOBOM JIOJIM OMPEAEISIEMOT0 BEIECTBA MO
pe3ysbTaTaM TUTPOBAHHUSL.

Knaccugukanuss METOZOB TUTPUMETPHUECKOTO aHAJIHM3a:
KHUCJIOTHO-OCHOBHOE, OKHCJIHTEIbHO-BOCCTAHOBUTEIBHOE,
OCaJNTENbHOE, KOMILJIEKCOMETPUYECKOE "
KOMILIEKCOHOMETPHUYECKOE TUTpOBaHHE. Bubl /mipreMbl/
TUTPOBAHUS, TPUMEHICMbIC B TUTPUMETPUYECKOM aHa-
nu3e  /mpsimoe, oOpatHoe, KocBeHHoe/.  CrmocoOsl
OIPENICIICHUs /OTICIIbHBIX HABECOK, AJIMKBOTHBIX YaCTeH/.
MeTtoabl yCTaHOBICHHS KOHEYHOM TOYKHM TUTPOBAHHS
/BU3yallbHBIEC, HHCTPYMEHTAIbHEIC/ .

KucnorHo-ocHoBHOe TuTpoBanue. CyIIHOCTh MeETOJA.
OCHOBHBIE PEaKIIUU ¥ TUTPAHTHI METO1A. TUIIBI KUCIIOTHO-
OCHOBHOT'O THTPOBaHUS /allUAMMETPHUS, AITKATUMETPUs/.
WHaukatopel METOJa KHCIOTHO-OCHOBHOT'O THTPOBAHUSI.
TpeGoBanusi, mpeabsaBIsieMble K HHIWKAaTOpaM. MoHHas,

XxpoModopHas, HMOHHO-XpOMOGOopHast Teopus
MHIUKATOPOB KHUCJIOTHO-OCHOBHOT'O TUTPOBAHUS.
WuTepBan U3MEHEHHUS OKpPacKH MHAMKATOpA.

Knaccudpukanus WHAMKATOPOB /MO CIOCOOY — MpH-
TOTOBJICHUSI TIPUMEHEHHS, TI0 IIBETHOCTH, 10 MEXaHU3MY
MPOLIECCOB B3aMMOJICHCTBUSL C TUTPAHTOM, IO COCTaBY/.
[IpuMepsl TUNMMYHBIX MHAUKATOPOB KUCIOTHO-OCHOBHOIO
TUTPOBAHUS.

KpuBble KHCIOTHO-OCHOBHOTO THUTpoBaHusA. Pacuer,
MOCTPOEHUE U aHAJIU3 TUIIUYHBIX KPUBBIX TUTPOBAHUS IS
CIIy4aeB TUTPOBAHUS CHIJIbHOM KUCIIOTHI 1IEJI0YbI0, CTaboi
KUCJIOTHI IIEJIOYbI0;, CHJIBHOrO, C¢J1adoro OCHOBAHMS
CHWJIBHOM KHCTOTOH. BpIOOp HMHIMKATOpPOB MO KpHUBOH
TUTPOBaHUA. TUTPOBAHHE IMOTUTTPOTOHHBIX KHCIIOT.
OmmbKM KUCIOTHO-OCHOBHOTO THUTPOBAHUSA /OUINOKH,
00yCIIOBJIICHHBIE ¢bu3nYecKuMHU U3MEPEHUSIMU;
WHJUKATOPHBIE OIIIMOKH; KOHLIEHTPAllMOHHBIE
WHNKATOPHBIC OIIMOKHU; COJEBBIC OIIMOKW/ MX pacyeT u
yCTpaHCHHE.

OKHCIUTEIHFHO-BOCCTAHOBUTEIBHOE TUTPOBAHHUE.
CymHocth Metona. Knmaccudukamuss pemokc-MeTOm0B.
VcaoBus MPOBEICHUS OKHCJIUTENLHO-
BOCCTAHOBUTEJIBHOTO THUTpOBaHUs. TpeOoBaHus, Tipe-

ABABIIACMBIC K pCaKkuiaM. BI/II[BI OKHUCIHUTCIIBHO-
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BOCCTAHOBUTEIILHOTO THUTPOBaHUS /mpsMoe, oOpaTHOe,
3aMECTHUTENIbHOE/ U PACUEThI PE3YIHTaTOB TUTPOBAHMUS.

I/IHIII/IKaTOpBI OKHCIHUTCIBbHO-BOCCTAaHOBUTCIIBHOI'O
TUTPOBAHMUA. KJ'IaCCI/I(bI/IKaI_II/IH HHIHUKAaTOPOB.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC HHAUKATOPbI

/obpatumble W HeoOpaTtumble/. HHTepBan HW3MEHEHUS
OKpackW  uHauKaropa.  [IpuMepbl  OKHCIHMTEIBHO-
BOCCTAHOBUTEJIBHBIX WHIMKATOPOB, YaCTO MPUMEHSIEMBIX
B aHanmm3e /audenwnamuH, 1,l-peHmnanTpanuioBas
KHCIoTa, GepporH U Ap./.

KpuBbIe OKHCIUTENEHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS:
pacyer, MOCTpoeHHe, aHaiu3. BpiOop uHAMKAaTOpa Ha
OCHOBAHMHU aHAJIM3a KPUBOW THTPOBaHUS. VHIUKATOPHBIC
OIMIMOKK  OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO THTPOBA-
HUS, X IPOUCXOXKICHUE, pAaCUET, yCTPAHCHUE.
[Tepmanranaromerpudeckoe  tuTpoBanue.  CyIIHOCTH
MeTOJ1a. Y CIIOBHSI POBEJACHUS TUTPOBaHUS. THTpaHT, €ro

MIPUTOTOBJIEHUE, CTaHIapTHU3aLHUsl. Ycranosienue
KOHEYHOU TOYKH TUTPOBAHUS. [Ipumenenue
MIEPMAHTAHATOMETPHUH.

Juxpomaromerpuueckoe TutpoBaHue. CyliHOCTh METOAA.
Tutpant ero mnpurotoBieHue. OnpeneneHue KOHEUHOU
TOYKHU TUTpOBaHUs. [[puMeHeHne 1TMXpomMaToMeTpuu.
Momnu- m iHomoMeTpudyeckoe THUTPOBAHHUE; OIpeENeIeHHe
BOCCTAHOBUTEJIEH MPSIMBIM TUTPOBAHUEM M OIpPEIEIICHUE
OKHUCJIUTENICH 3aMEeCTUTENbHBIM TUTpOoBaHUEM. CyIIHOCTH
MeTona. TUTpaHThl, UX MPUTOTOBJIEHHUE, CTaHIAPTHU3ALIMS,
XpaHEHHeE. VYcnosus MIPOBEACHUS TUTPOBAHUS,
omnpeieJIeHue KOHEYHON TOYKH TUTpoBaHus. [Ipumenenue
METO/A.

Xnopuogumerpuueckoe TuTpoBaHue. CylIHOCTb METOAA.
TuTpaHT €ro MpUroTOBIEHHUE, CTaHAAPTU3aLUs. Y CIOBUS
MpoBeAeHUS TUTpoBaHUs. [[puMeHeHne XTOpUOANMETPHUH.
Monaromerpuueckoe TtutpoBanme. CYIIHOCT METOJIA.
TutpanT MeTroja ero NHpPUTOTOBJIEHHE, CTaHIAPTU3ALIMS.
Ornpenenenre KOHEYHOM TOUKH TUTpoBaHus. [Ipumenenne
HOJaTOMETPHH.

bpomaromerpudeckoe tutpoBanue. CyIIHOCTb METOAA»
TuTpaHT MeToJa €ro HpPUrOTOBJIEHHE, CTaHJIapTU3ALIMSL.
VYcnoBuss  NpoOBENEHUST — TUTPOBAHUSL  OMNpeEACNIeHHE
KOHEYHOM TOYKH TUTPOBAHUSL. [Ipumenenue
OpoMaToMeTpuH. BbpomomeTpuueckoe TUTPOBAHUE.
CymHocTh MeTofa. TUTpaHT METO/Ia €ro MPUrOTOBJIEHHUE.
[Tpumenenue 6pomMomeTpuu. bpomua-6pomaromeTpusi.
Hurputomerpuueckoe TtutpoBaHue. CylnHOCTh METOJA.
TuTpaHT MeTona, €ro MPUrOTOBJIEHHUE, CTAHIAPTH3ALIUS.
WNuaukatopsl MeToaa /BHEIITHUE BHYTpEHHUE/.
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IIpuMeHeHrEe HUTPUTOMETPHUH.

Kommekcumerpudeckoe TutpoBanue. CyIllHOCTb METO/1A.
TpeboBanust K  peakuusiM B  KOMIUIGKCUMETPUH.
Knaccupukanus  MeromoB M MX  IPUMEHEHHE.
Kommekconomerpuyeckoe TuTpoBanue. llomarne o
KOMIUIEKCOHAaTaX MeETauloB. PaBHOBecHs B BOIHBIX

pacTBopax OJITA. CocraB u YCTOHYUBOCTh
KOMILIEKCOHATOB METAJIJIOB. CymHocTb MeToJa
KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUS. Kpussie

TUTPOBAHUsA, UX pPACUET, IIOCTPOEHHUE, aHanu3. BimsaHue
pa3NUYHBIX (AaKTOPOB HA CKAYOK HA KPUBOW THTPOBAHUS
/yCTOMYMBOCT KOMIUIEKCOHATOB, KOHIIEHTPALUsl HMOHOB
MeTasuia B pH pactBopa/. WNHnukaTopel
KOMIUIGKCOHOMETPUU /METaJNIOXPOMHBIE HUHIUKATOPHI/,
NPUHILIMIT WX JACUCTBUS; TpeOOBaHUS, MPEAbSBIIEMbIE K
METaJUIOXPOMHBIM HMHAMKATOpPaM; HHTEpBAJ W3MEHEHUS
OKpPacKM MHJMKATOPOB; IPUMEPHl METAITIOXPOMHBIX
MH/INKaTOPOB /3PHUOXPOMOBBINA YepHBIA T, KCHIIEHOJIOBBIH
OpaHKEBBIN, MypeKkcua u Ap./. BeiOop MeTammoxpoMHBIX
WHIUKATOpPOB. THUTpaHT MeToAa, €ro NpPUIrOTOBIICHHUE,
CTaHJapTH3AIH. Buner /mpuempl/
KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUS /mpsimoe,
oOpatHoe, 3amectutensHoe/. OmuOkHM MeTona, HX
MIPOUCXOXKICHHUE, pacder, ycrpaHeHue. lIpumenenue
KOMILIEKCOHOMETPHH.

Mepkypumerpudeckoe TuTpoBaHue. CyIIHOCTb METOAA.
TuTpanT MeToJa €ro IPUroTOBJIEHHWE, CTAHIAPTU3ALMSL.
Nunukaropel metoaa. [IpumeneHne MepKypuMeTpuu.
OcamgurenbHoe  tuTpoBanue.  CyImHOCTH  METOAA.
TpeboBaHus, NpeAbsABIseMble K pEaKUusAIM B METOJe
ocaauTenbHOro TUTpoBanus. Kiaccudukamus MeTo10B 1o

Ipupoe peareHTa, B3alMOJEHCTBYIOLIErO c
OIpEAEIAEMBIMU BELIECTBAMHU /apreHToMeTpHus,
THUOIIMAHATOMETpPHS, MEPKypOMETpHus,
rekcanuaHodepparomMeTpus, cyibhaToMeTpus,

OapumeTpus/. Bunbl ocaguTeIbHOTO TUTPOBAHUS /TIPSIMOE,
obpatHoe/. KpuBble o0CamuTEeTPHOTO THUTPOBAHUSA, WX
pacueT, IIOCTpPOEHHE, aHaINW3. BiusHue pa3IUYHBIX
(dakTOpOB Ha CKAa4OK TUTPOBAHMS /KOHLEHTpAIHS
pacTBOPOB peareHTOB, PacTBOPUMOCTb oOcaika M Ap./.
NuaukaToppl  METOJAa  OCAJUTENBHOIO  TUTPOBAHUS:
OCaIUTENbHbIE,  METAJIOXPOMHBIE,  aJCOPOILMOHHEIE.
VcnoBuss npumMeHeHHsT U BBIOOp  aACOPOLIMOHHBIX
WHIUKAaTOPOB.

AprenroMerpuueckoe TUTpoBaHUE. CyIIHOCTh METOJA.
TuTpanT, €ro  NpPUTOTOBIEHUE,  CTaHJAPTU3ALMUS.
PazHOBHIHOCTH METOJIOB apreHroMmerpuu /meron Ieit-
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JIroccaka, Mopa, QasgHca-Pumepa-XogaKkosa,
@onbrapaa/. [lpumeHeHne apreHTOMeTpuu.
TuormanaToMeTpuuecKoe TUTPOBAHUE. CymHocTtb
MeTona, TurpanT MeToga, €ro  IPUrOTOBIICHHE,
cranpaptuzanus. HWuaukatop Merona. Ilpumenenue
THUOIIMAHATOMETPUYECKOTO TUTPOBAHUS.
Mepkypomerpuueckoe TuTpoBaHue. CyIIHOCTh METOoja.
TuTpanT MeTo/a, €ro MPUrOTOBIIEHUE, CTAHIAPTHU3ALIUS.
Nupukaropel merona. IIpumMeHeHne MEpKypOMETpHH.
['ekcanmmanoepparomerpudeckoe TuTpoBanue. CynHoCTh
Merona. TuTpantr  MeToma, €ro  IMPUTOTOBJIICHHUE,
CTaHJapTU3ALMA. Nupukanus KOHEYHOM TOYKHU
tutpoBanus. [Ipumenenue rekcannanopeppaToMeTpHH.
Cynbdaromerpuueckoe TtutpoBanue. CylHOCTh METOJA.
TutpanT MeTona, €ro MPUTOTOBIIEHUE, CTaHIAPTHU3AIIMS.
Wuaukatopel Metoga. Croco0 MpoBEeNEeHUS TUTPOBAHMSL.
[Tpumenenue cynbdaromeTpun.

WuctpymenTanbable  ((PU3UKO-XMMHUYECKHE)  METOJBI
aHaymza. OOmas XapakTepUCTHKa, WX KIacCu(UKAIHs,
JIOCTOMHCTBA M HEIOCTATKHU.

Onruueckre MeToabl aHanu3a. OOImUK MPUHIMIT METO/IA.
Knaccudukanus onTHuecKux METOJIOB aHaiu3a /Io
U3y4aeMbIM OOBEKTaM, IO XapakTepy B3auMOJEHCTBUS
AJIEKTPOMArHUTHOTO  M3Jy4Y€HUsS C  BEIIECTBOM, IO
UCIOJIb3YEMON 00JIaCTH 3JEKTPOMArHUTHOTO CIIEKTpa, IO
MIPUPO/IE IHEPTETUUECKUX TIEPEXOOB/.

MounekynsapHbIi CIIEKTPaJIbHBII aHanus3 B
yIbTpapuoaeTOBOM U BUAMMOW 00JacTH  CHEKTpa.
CymHocts Metona. lIBer u cnekTp. OCHOBHBIE 3aKOHBI
cBeTornoromeHus: 3akon byrepa-JlamGepra, 3akon beepa,
OOBEMHEHHBII  3aKOH  CBETOMOIUONIeHus  byrepa-
JlamGepra-beepa.  OnTuueckas IUIOTHOCTH /A/ U
cBeronponyckanue  /T/, CBSI3b MEXAy  HHUMH.
Kosdpdumment mormomenuss /x/ wu  kodpdunMEeHT
MOTAIICHUSI - MOJISIPHBIN /€/ U ynenbHbIA /K., 1%y : CBSI3b
MEXIYy MOJIAPHBIM KO3(QQUIMEHTOM TMOTalleHus u
K03 GUIMeHTOM TIoTJIoNeHus /K = 2,3 &/. AJJTMTUBHOCTD
ONTHUYECKON  IUIOTHOCTH, TPUBEJAEHHAs  ONTHYECKas
MJIOTHOCTh. [IpUHIMNMANbHAS cXeMa MOJy4YEHHUs CHEKTpa
MOTJIOIICHHUS.

[lonsiTHe O TPOUCXOKACHUU DIIEKTPOHHBIX CIEKTPOB
MOTJIONICHHS; OCOOCHHOCTH  DJIEKTPOHHBIX  CIIEKTPOB
MOTJIONMICHUSI ~ OPraHWYECKUX W HEOPTraHUYeCKHUX
coenmMHeHUH.  MeToapl  aOCOpOIMOHHOTO — aHAIM3a;
KOJIOPUMETpHS, (OTORIIEKTPOKOIOPUMETPHSI,
cnektpodoTomeTpus.

Konopumerpus: MeTon CTaHAAPTHBIX CEpUM, METO[
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YpaBHHMBAaHHS ~ OKpPacoK, MeToj  pa30aBieHHs; UX
CYIIHOCTb, IPUMEHEHHE B (hapMallvH.
dotokonopumeTpusi, (HOTOIIEKTPOKOIOPUMETPUS:  HX
CYIIIHOCTb, JOCTOMHCTBA U HEJOCTATKH, IPUMEHEHHE.
Crnextpodoromerpus. CymHOCTh METOJa, JOCTOUHCTBA U
HEJOCTaTKH, IPUMEHEHHE.

KonudaecTBeHHblid  (hoTOMETpHUSCKUN aHAIN3. Y CIIOBHUS
(doToMeTpruEcKOro OIpeeICHUS /BBIOOD
bOoTOMETpHUYECKOW  peaKluW, AHAIUTUYCCKOW  JUIMHBI

BOJIHBI,  KOHIIEHTpAalldd  pacTBopa W TOJIIUHBI
MOMJIOIIAIOUIET0  CJIo, UCIOJb30BAHUE  pacTBOpa
CpaBHEHUS/. Onpenenenue KOHLIEHTPALIUU

AQHAIIM3UPYEMOTO  BEILECTBA: METOJ TIPaayMpPOBOYHOIO
rpaduKa, METOA OJHOTO CTaHAApTa, ONpeIeNCHHE;
KOHIIGHTpPALlMK [0  MOJSIPHOMY /WM  YAETIbHOMY/
KOO PUIMEHTY TMOralmieHus, MeToa 100aBOK CTaHIapTa,
Mmeroa auddepeHunanbHoil poromerpun. OnpeneneHue
KOHIIEHTPALUKA HECKOJIbKMX BEIIECTB MPHU WX COBMECTHOM
MIPUCYTCTBHUHU.

HNonooOmennast xpomarorpadus. CymHOCTh MeETOJa.
HNoHutsl. HoHnooOMeHHOE paBHOBECHE. Meton
nOoHOOOMeHHOM xpomatorpaduu. Ilpumenenue wuoHo-
00MeHHOI1 xpoMaTorpaduu.

['azoBast  /ra3souakKocTHasT W ra30aJCcoOpOIMOHHAs
xpomarorpadusi. CymHocTh Meroaa. [loHstue o Teopun
meroma.  [lapamerper  ynepxkuBanusi.  [lapameTpsl
pa3neneHuss  /cTeneHb  pasfeneHus,  Kod(pQUIUEHT
pa3fiesieHus, 4MCI0 TEOPEeTUYECKUX Tapenok/. BnusHue
TeMmrepaTtypbl Ha pazgenenue. [Ipaktuka Merona,
0COOEHHOCTH MIPOBEACHUS XpomatorpadupoBaHus.
MeToapl  KOJNUYECTBEHHOW OO0pabOTKH XpoMaTorpaMm
(aOcomoTHON KamuOpPOBKU, BHYTPEHHEH HOpMalW3allvu,
BHYTpeHHero cranaapra). [loHaTHne 0 KOMOMHUPOBAHHBIX

MeTOoJ1ax: XPOMAaTO-MacC-CIeKTPOMETPHSI,
XPOMAaTOCIIEKTPO(HOTOMETPHS, KammuisipHast
xpomarorpadusi.

KunkoctHast xpomarorpadus. Knaccudukamus mMeTonos
KUAKOCTHOM  Xpomatorpaduu. CymHOCTH — METoja.
[TpumeHeHue KUAKOCTHOU XpomaTorpaduu B hapMarium.
DIEKTPOXUMHYECKHEe METOJbl aHanmu3a. OOIIMe MOHSTHS.
Knaccudukanus sIeKTpOXUMUYECKUX METOJO0B aHAIM3a.
Meronpl 0e3 HaJOXKEHHs W C HAJIOKEHHWEM BHEITHETO
MOTEHITMANA: TPSAMbIE U KOCBEHHBIC SJIEKTPOXUMHUYECCKHE
MeTONbl. THUIBl W KOHCTPYKIHS DJIEKTPOXUMHYECKHX
siueeK (MMPUMeEpHI).

Konnykromerpus. [IpuHuun mMeTo/1a, OCHOBHBIE MOHSTHUSA.
CBsi3b KOHIIGHTPALIUU PACTBOPOB SJIEKTPOIUTOB € HX
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ANEKTPUYECKON MPOBOAUMOCTEIO. [Ipsmas
KOHIYKTOMETPUS. Omnpenenenue KOHLEHTpaLuu
AQHWIM3UPYEMOIO BEIIECTBA 10 JaHHBIM H3MEpPEHUs
AJIEKTPOIPOBOJHOCTH  /pacyeTHbIi  METOA,  METOA
IpalyipOBOYHOTO TpaduKa/.

Kongykromerpnyeckoe tutpoBanue. CylHOCTH METOXA.
Tunel KpUBBIX  KOHJIYKTOMETPHUYECKOIO TUTPOBAHUSA
MHIMBUAYAJIbHBIX BELIECTB M UX cMmecel. OmnpeneneHue
KOHEYHOU TOYKH TUTPOBAHMUA. IIpumeHeHue
KOHAYKTOMETpU4YecKkoro  TuTpoBaHus. Ilomsatue o
BBICOKOYaCTOTHOM KOHJYKTOMETPUUYECKOM TUTPOBAHUH.
[ToreHIIMOMETpUYECKUH  aHATM3  /MOTEHIIMOMETPUS/.
[Tpyauun  Meroma.  OmnpezneneHue  KOHLEHTPALUU
AQHAIM3UPYEMOIO BELIECTBA B IPSIMON IMOTCHLIMOMETPUU
/MeTOoJ] TpajlyMpOBOYHOIO Tpaduka, METOJ CTaHIAPTHBIX
no6aBok/. IIpumeHeHue mnpsAMONW  NMOTEHLUOMETPUHU.
[Ipumenenue woOHCENEKTUBHBIX 3ekTponoB (MCD) B
IIPSAMOM IOTEHIIMOMETPHHU.

[Torenunomerpuyeckoe TUTpoBaHue. CyIIHOCTh METOJA.
Kpussie HNOTEHLIUOMETPUYECKOTO TUTPOBAHUS
WH/IMBUJYaJIbHBIX BELIECTB U MX CMecel (MHTerpajbHbIE,
JuddepeHManbHble, KPUBbIE THUTPOBAHUS IO METOIY
I'pana). IlpuMmeHeHHE NOTEHLUHMOMETPUYECKOIO THUTPO-
BaHUS.

ONeKTpoJpl,  HUCHOJb3yeMble B  IOTEHLUHUOMETPHUHU.
Knaccudukanus u MexaHu3m BO3HUKHOBEHHMSI TOTEHIHAIA.
[Tpumenenue UCD B papmarium.

[Tonsporpaduueckuii ananuz /monsiporpacus/. OOuue
NOHATHSA, NpuHLIMN MeTona. [lonsporpaduueckue KpuBsble,
MOTEHIMAJ MOJIYBOJIHBI, CBA3b BEIUMYMHBI JUPHY3MOHHOTO
TOKa c KOHLIEHTpaLUEH. KonnuecTBeHHBIN
noJsiporpaguuecKuil aHaau3; onpeereHne KOHIEHTPAluu
aHAJTM3UPYEeMOro  BEIIeCTBAa /METOJI TIpaayHpOBOYHOTO
rpaguka, MeTroq  J00aBOK, METOJ  CTaHJIAPTHBIX
pacTBOpoB/. YCIOBUS TPOBEACHUS MOJIAPOrpapUUecKoro
aHanuza. [Ipumenenue nonsporpaduu.
AmrniepoMerpuueckoe TUTpoBaHHue. CyIIHOCTH MeToJa.
VYcnoBus NpoBeAEHNUs aMIIEPOMETPUYECKOIO TUTPOBAHUS.
Kpusble amnepomerpuueckoro tutpoBanus. lIpuMenenune
aMIIEPOMETPUYECKOTO  TUTPOBAHUS. [Tousitue 06
aMIIEPOMETPUUYECKOM TUTPOBAHUU c JOBYMsI
WHAUKATOPHBIMU 3JIEKTPOJIAMHU.

Kynonomerpuuecknii ananms. [Ipunnuner metona. [Ipsamas
KynoHoMeTpusa. CylnIHOCTh MNPSIMOM KYJOHOMETPUM TIPHU
HOCTOSIHHOM ~ moTeHuuane.  CrocoObl  onpeesneHus
KOJIMYECTBA 3JIEKTPUUYECTBA, MPOLIEAILIETO YEPE3 pacTBop,
B IpsaMOM  KynoHoMerpuu. IIpumenenune  mpsmMon




KYJIOHOMETPHHU. Kynonomerpuueckoe TUTPOBAHUE.
CymHocTb METO/a. Ycenosus MIPOBEACHUS
KYJIOHOMETPUYECKOTO TUTPOBaHMs. MHaukanus TOYKH
DKBUBAJIIEHTHOCTU. [IpuMeHeHne KyJIOHOMETPUYECKOTO
TUTPOBAHUS.

Tumnossle 3a/1aun

TekcT KOMIIeTeHUMH / HA3BaHUs TPYA0BO#l pyHKIuM /

Kon HA3BaHHS TPY/I0BOIO JIeiiCTBHUSA / TEKCT
33.05.01 dapmarnus
OIIK-1 [Criocoben mcnonp30BaTh OCHOBHBIE OMOJIOTUYECKUE, (PUZUKO-
XUMUYECKHE, MaTeMAaTHYeCKUe METOIbl JUIS pa3paboTKH,
MCCIIC/IOBAaHUI W OKCIEPTU3BI JIEKAPCTBEHHBIX CPEICTB,
M3rOTOBJICHHS JICKAPCTBECHHBIX IPENIapaToB
A/05.7 TpynoBass  GyHKUMSI:  HU3TOTOBJICHHE  JIEKAPCTBEHHBIX

[PErapaToB B YCJIOBUSX alITEUYHBIX OPraHU3aIH.

TpynoBble fdeiicTBHS: TIOJTOTOBKA K  M3TOTOBJICHUIO
JICKaPCTBEHHBIX IIPENapaTroB II0 pelentaM H TPeOOBAHMSIM:
BEITIOJTHCHHE HEOOXOJMMBIX PAacyeTOB; IMOJATOTOBKAa pabodero
MecTa, 00OpYIOBaHUS M JIEKAPCTBEHHBIX CPEJICTB, BHIOOp WU
IIOATOTOBKA BCIIOMOT'aTCIIbHBIX BCIICCTB, paHHOHaHLHOﬁ
YITAaKOBKH.

Pemite 3a1auy

01. Paccunrtars pH 0,015 M pactBOopa MypaBbHHON KHCIIOTBHI.
Kak n3menutcs pH, ecnu k 20 M 3Toro pactsopa npubaBUTh
25 M1 0,01 M pactBopa ¢popmuara Hatpus?

02. Paccuutath MOJSPHYIO (MOJB/JI) W MaccoByw (T/M)
IpaCTBopI/IMOCTB cynbdaTa KaJlblHs, €CIu l'IP(CaSO4)=2,5~10'5
B JUCTWUIMPOBAHHOW BojAe IMpH 25 rpaaycax U IpH
M30BITOYHON KOHLIEHTpAIMK cepHON KUcnoTs! 0,1 MOJIb/I.

03. CocTaBbTe CXE€MBI APOOHOIO M CUCTEMAaTHUYECKOTO aHAJIN3a
CMECH KaTHOHOB: Pb2+, AI3+, Fe3+, Ni%*. Hamummre ypaBHEHUS
peakuuii OOHapy)KEHHUS 3TUX KAaTHOHOB (B MOJIEKYJSPHOH H
MOHHOMW (hopmax).

04. 13 2,500 r Nap,CO3 mpuroroBmwau 500,0 mi pacTBOpa.

PaccunTath /Uil 3TOr0 pacTBOpa: a) MOJISIPHYIO KOHIIEHTPALIUIO,
[0) MOIsIPHYIO KOHIIEHTPALIMIO SKBUBAJIIEHTA, B) TUTP, T') TUTP IO
HCI.

[05. Ompenenute Maccy Nap,CO3z B 250,0 M1 pacTBOpa, ecinu Ha
tutpoBanue 25,00 Mia 3TOro pacTtBopa ¢ HMHIUKATOPOM
METWIIOBBIM OpPaHXXEBBIM H3pacxogoBaHo 20,20 mu pacTBopal
HCI ¢ xonuenTpanueii 0,1010 moms/11.

[06. Paccuurath ckadok tutpoBanus 10,00 ma 0,2 M pactBopa
NaOH 0,1 M pacrBopom HCIl Ckadok THTpOBaHUS
fonpenensiercss B mpenenax 0,1% Mexay HETOCTaTKOM |
M30BITKOM TUTPAHTA OT SKBUBAJIEHTHOI'O KOJIMYECTBA.




l07. VnensHoe BpalieHue Iiockoctu noispuszauun o 40% -
HOro pactBopa s0a049HON KucIoThl nmpu 10°C pasHa (+1,31°),
npu 20°C paBHa (+0,54°) u mpu 30°C pasna (-0,12°).
[Onpenenuts yroi BpaIieHUs IIJIOCKOCTH
MOJISIpU3allMi  pacTBOpa, cojepxkamero 5,55 1 a6mouHoi
KuCJIOTHI B S0 mut ipu 25°C, ecnu niuHa TpyOkH 15 cM.

[08. M3mepenHbIii TOKa3aTenb NPEIOMIIECHUS PacTBOPA KalbIIUs
xnopuna 1,3442. bnwxkaiimue tabnudyabie 3HadeHus 1,3434 u
1,3445, cootBercTBytomue koHueHTpamusm 9% u 10%. Kakosa
KOHIICHTpAIKs UCTIBITYEMOTr0 pacTBopa?

4. Kputepuu oueHUBaHHUS Pe3yJIbTATOB 00y4eHUsI

O1eHKa «omiuuH0» BBICTABISIETCS] 00yJaloUIeMyCsl, €CIIM OH BJIJIeeT 3HAHUSAMHU TPEIMETa
B IOJHOM oOOBeME y4eOHON MpOorpamMMbl, JIOCTATOYHO TJIYOOKO OCMBICIMBACT JAUCIHUIUIMHY;
CaMOCTOSITENIbHO, B JIOTUYECKOW MTOCIEA0BATEIBLHOCTU U UCUEPIIBIBAIOIE OTBEYAET Ha BCE BOIIPOCHI,
MOJAYEPKUBACT TIPU OATOM CamMoO€ CYIIECTBEHHOE, YMEET aHaJIW3UpOBaTh, CpPABHUBATH,
KJIacCU(UIIUPOBATh, 0000111aTh, KOHKPETU3UPOBATh U CHCTEMATU3UPOBATh M3YYEHHBIN MaTepual,
BBIICTISITh B HEM TIJIABHOE: YCTAHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3HM; YE€TKO (hopmupyer
OTBETHI.

OneHka «xopouio» BBICTABISETCS OOydaroleMycs, €CId OH BiaJeeT 3HAHUAMU
JUCLUIUIMHBl TIOYTH B MOJHOM OOBEME MporpaMMbl (MMEIOTCS MNpoOenabl 3HAHUM TOJNBKO B
HEKOTOPBIX, 0COOCHHO CIIOKHBIX pa3/ienax); CaMOCTOSTEIHFHO M OTYACTH IIPH HABOJISIIIIMX BOIIPOCAX
JTaeT TOJIHOIICHHbIE OTBEThl HA BOIPOCHI; HE BCEr/a BbIIEISET Hanbojee CYIIECTBEHHOE, He
JIOTTYCKAeT BMECTE C TEM CEPHhE3HBIX OITUOOK B OTBETAX.

OneHka «yooenemeopumensvho» BBICTABISETCS OOydyalolmleMycs, €Cld OH BIajeeT
OCHOBHBIM O00BEMOM 3HAaHUU MO AUCIMILIUHE, MPOSBISET 3aTPYIHEHUS B CaAMOCTOSTEIbHBIX
OTBETax, OMEPUPYET HETOUHBIMH (HOPMYIHUPOBKAMU; B MPOLIECCE OTBETOB JOIMYCKAET OMIMOKHU IO
CYILIECTBY BOIIPOCOB.

OueHka «HeyoosemeopumenbHo» BbICTABISETCS oOOydyarolmleMycs, €ClIM OH HE OCBOWII
00s3aTebHOr0 MUHUMYMa 3HaHWM NpeaMmeTa, He CIocoOeH OTBETHUTh Ha BOMPOCHl JaXe Mpu
JOMOJTHUTECIIBbHBIX HABOAAIIUX BOIIPOCAxX 5K3aMCHaTopa.



[Ipunoxenue 1

Yek-1uct OIICHKHU IMPAKTHUYCCKUX HABBIKOB

HazBanme IMPAKTUYCCKOr'0 HaBbIKa: OIMPEACIICHUEC MAaCChl BEIIECTBA B paCTBOPE METOAOM

HOZOMETPUYECKOTO TUTPOBAHUS

C 33.05.01 dapmanus
K OIIK-1 CriocobeH  HMCMONb30BaTh  OCHOBHBIE — OHONOTHYEcCKHe, (U3UKO-
XUMHUYECKHE, XUMUUYECKHE, MaTeMaTHYeCKHE METOJIbl ISl pa3paboTKH,
MCCIICIOBAaHUI U 3KCIIEPTU3BI JICKAPCTBEHHBIX CPEACTB, H3TOTOBJICHUS
JIEKapCTBEHHBIX IIPENapaToB
()] A/05.7 N3roroBieHue J€KapCTBEHHBIX NIPENAPAaTOB B YCIOBUAX alTEYHBIX
Opra"u3aiuin
TH | [loaroToBka K M3rOTOBJICHHIO JIEKAPCTBEHHBIX NPENapaToB M0 PeUenTaM U TPeOOBAHUSM:
BBINIOJIHEHHE HEOOXOIMMBIX PACUYETOB; MOArOTOBKA paboyero Mecta, 00OpyAOBaHHS U
JCKapCTBEHHBIX CPEICTB, BHIOOP M MOATOTOBKA BCIIOMOTAaTEIbHBIX  BEIIECTB,
palMOHAILHON YIAaKOBKH.
[enictue [IpoBeneHo He nposeneno
1. [Tono6paTh 1abOpaTOPHO-U3MEPUTENBHYIO TIOCYTY 1 Gamn -1 Gamn
2. [ToAroTOBUTH YCTAHOBKY JUIsl TATPOBAHHUS 1 Gamn -1 Ganna
3. [ToAroToBUTH CTaHIAPTHBIN pacTBOpP 3aJaHHON 1 Gamn -1 6amna
KOHIIEHTPALUHU U3 KOHLIEHTPUPOBAHHOI'O METOI0M
paszbaBiieHHs
4. [ToaroToBUTH TOUHYIO HABECKY METOJIOM B3BelIMBaHusA | 1 Gamn -1 Oanna
Ha aHAIUTHYECKUX Becax
5. [TonobpaTh COOTBETCTBYIONTNI HHIUKATOP 1 Gamn -1 Gamma
6. ITpoBecTu THTpOBaHNE 1 Gamn -1 Gamna
7. Y CTaHOBUTH XapaKTEPUCTUKH CTaHJIAPTHOT'O pacTBOpa 1 6amn -1 Oann
8. ITpoBecTu pacyeTsl O pe3yabTaTaM TUTPOBAHUS 1 Gamn -1 Gamna
9. OO6paboTraThk NOJy4YEHHBIE PE3YIBTATHI C TOMOIIBIO 1 Gamn -1 6ann
METOI0B MaTeMaTHYECKON CTATUCTHKH
10. | MHTEpnpeTHPOBATH pPE3yNIbTAT 1 Gamn -1 6ann
Hroro 10 6amnoB
HaspaHue npakTHueckoro HaBbIka: GpoToMeTpryeckoe onpenencuue xenesa (111)
C 33.05.01 dapmanus
K OIlIK-1 Crioco0eH HuCIoNb30BaTh OCHOBHBIE OHONOrMYecKue, (U3HUKO-
XUMHUYECKHe, XHMHYECKHE, MareMaTH4ecKue METOAbl s
pa3pabOTKH, WCCIEAOBAaHMA ¥ DKCIEPTH3Bl JIEKApCTBEHHBIX
CPEeACTB, M3TOTOBJICHUS JIEKAPCTBEHHBIX MpENapaToB
()] A/05.7 N3roTtoBneHune 1eKkapcTBEHHBIX NMPENApaTOB B YCIOBUAX
anTeYHbIX OpraHU3alui
TH | [ToaroToBka K M3roTOBIEHHIO JIEKAPCTBEHHBIX MPENapaToB M0 pelenTaM U TpeOOBaHUAM:
BBINTOJIHEHNE HEOOXOIUMBIX PAaCYeTOB; MOJIrOTOBKA PabO4Yero Mecta, 0O0OpYHOBaHHS M
JIEKapCTBEHHbIX  CPEIACTB, BBHIOOD M  TOATOTOBKA BCIOMOTAaTEIbHBIX  BEIIECTB,
palMoOHAIbHON YIAKOBKH.
[Henicteue IIpoBeneHo He mposeneno
1. [ToaroToBUTh CTaHOAPTHBIA pacTBOp M PacTBOp | 1 Gam -1 Gamn
CpaBHEHHUS JIJIs1 BRIOOpa cBeTO(IbTpa
2. N3MepuTh ONTHYECKHE IIOTHOCTUM pPacTBOpa Kene3a | 1 Gamn - 1 Gamn
(IIT) mpu pa3TUYHBIX JUIMHAX BOJIH
3. [lo monydeHHBIM  JaHHBIM  TOCTPOUTH  rpacduk | 1 Oamr -1 Gama
3aBHCUMOCTH ONTHYECKOW TUIOTHOCTH OT JJTUHBI BOJIHBI.




4, [IpuroToBUTH CEPHUIO CTAHIAPTHBIX PACTBOPOB IJIS 1 Gamn -1 6amn
MOCTPOCHHS I'PAJAYHPOBOYHOTO rpadka U MPOBEICHHE
M3MEpEHUI

5. [To rpaxynpoBOYHOMY TpaduKy ONMpPENEIUTh 1 Gann -1 Gamn

KoHIIeHTpanuto xenesa (I11) B ananuzupyemom
pacTtBope (MI/MII) M pacCCUMTATh €ro Maccy (T) B mpobe

OO01ag o1eHKa:
«3autreHo» He MeHee 75% BBITOTHEHUA
«He 3aureno» 74 u Mmenee% BBIITOJIHEHUS




