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1. BBOAHAS YACTD

1.1. ®oHa OLEHOYHBIX CPEICTB PETIIAMEHTUPYET (OPMBI, COIEPIKAHHE, BUBI OIICHOYHBIX CPECTB
JUISL TEKYIEH, TPOMEKYTOUYHON W UTOTOBOM (TOCYIapCTBEHHOM MTOTOBOM) aTTECTALIMM, KPUTCPHUH
orieHuBaHMs TU(hHEePESHIIMPOBAHHO MO KAKIOMY BUIY OLICHOYHBIX CPEJICTB.

1.2. ®@oHa OLEHOYHBIX CPEJACTB OmMpeae/isieT YpoBeHb (POPMHUPOBAHUSI Yy O00Yy4AIOIIHXCSI
ycraHoBjJdeHHBIX B @®I'OC BO u ompenejeHHbIX B OCHOBHOH 00pa30BaTeNbHOU MPOTpaMme
BEICIIErO0 oOpazoBanus 1o crnemmanbHoctd 33.05.01 dapmanus, HampaBieHHocTHn 02
3npaBooxpaHeHue B cdepe MpodeccHOHAIBHON JesTeNbHOCTH OOpalieHUs] JIeKapCTBEHHBIX
CPEICTB U IPYTUX TOBAPOB alTEUHOTO aCCOPTUMEHTA HAIPABICHHOCTH 001eNpodeccHOHATbHbBIX
(OIIK) xomneTeHuuii

Kox koMnereHIuun HaumeHoBanme NHauKaTopsl 10CTHKEHUS
KOMIIETEeHIIHH KOMIIETEeHIIMH
Ob6menpodeccnoHalbHble KOMIIETEHIIUN
OIIK-1 Cnocoben wucnonb3oBars | MJIK.OIIK-12- npumeHser OCHOBHbIE
OCHOBHEIE (OUBUKO-XUMHUYECKUE W XHUMHYCCKHUE
Owosnorndeckune, (HU3MKO- | METOABI  aHamW3a sl pa3paboOTKH,
XAMUYECKHE, HCCIIEN0BaHUN u AKCTIEPTHU3BI
MaTEMaTHYECKHE METOJIbI | JIGKAPCTBEHHBIX CPEJICTB,
IS pa3paboTKH, | IEKApCTBEHHOTO CBIPbsI 51
HCCIICOBAHMI U | OMOJIOTUYECKUX 00BEKTOB
JKCIEPTU3BI NK.OIIK-14- IIPUMEHSET
JICKApPCTBEHHBIX CPEJCTB, | MAaTEMAaTUICCKUE METO/IbI u
HM3rOTOBJIEHUS OCYIIECTBIISICT MaTeMaTHYECKYIO
JIEKapCTBEHHBIX 00pabOTKy JaHHBIX, TOJTYICHHBIX B XOJIC
MpernapaToB pa3paboTKU JIEKApCTBEHHBIX CPEACTB, a
TaK)K€ HCCIENOBAHUA U OKCIEPTU3BI
JIEKapCTBEHHBIX CPEACTB,
JIEKapCTBEHHOTO CBIPBS 51
OMOJIOrHYeCKUX 00BEKTOB

2. OCHOBHASA YACTb
2.1. Buabl KOHTPOJISI M aTTeCTAlMH, GOPMbI OLICHOYHBIX CPEACTB

Ne OueHoYHBIE CPENCTBA
n/ | Buabl arrectanumn
dopma
1
1 Texkymuii KOHTPOJIb Tectbl

Yek- JucThI

OT4eT no JaboparopHoii padore

2 IIpome:xyTouHas Bonpocs! nus1 cobecenoBanus
arrecrauus

Tunosble 3a12uu

3. Conep:kaHue OLEHOYHBIX CPeICTB s TEKylled U TMPOMEKYTOYHOH aTTecTalluu
ocyIecTBisieTcs npenoaaBarenieM aucuuiuiiabl b1.0.05 Ananutuyeckas Xumus.

TecToBble 3a1aHus A TEKYLIETO KOHTPOJIA, IPOMEKYTOUHON aTTECTALUU.

TexcT KoMNIeTeHIUH / Ha3BaHUS TPYAOBOH (PyHKIMY / HA3BAHUA

Ko . .
o prIlOBOFO JEeUCTBUA / TEKCT 2JIEeMEHTAa CI/ITyaIII/IOHHOI/I 3aauayun




33.05.01

|CDapMauH${ |

OIIK-1

ICHOCO6€H HCIIOJBb30BaTb OCHOBHBIC 61/IOJ'IOFI/ILIGCKI/IG, (l)I/ISI/IKO'
XHUMHWYCCKUC, MAaTCMaTHYCCKHUEC MCTOJBbI JUIA p3,3pa6OTKI/I,
HCCJIC,HOB&HHI;'I n OKCIICPTU3BI JICKApPCTBCHHBIX CpEACTB,
M3TOTOBJICHUSA JICKAPCTBCHHBIX MPCIIAPATOB

A/05.7

TpynoBasi (pyHKIMSsI: M3rOTOBJICHHUE JICKAPCTBEHHBIX IMPENApaToB B
YCIIOBHSIX AITeUHBIX OpraHH3aIHi.

TpynoBbie 1elicTBUS: MOJrOTOBKA K U3TOTOBJICHHIO JIGKAPCTBEHHBIX
npernapaTtoB [0  peuentaM W TpeOOBaHHSM:  BBINOJHECHHE
HEOOXOIMMBIX PAacueTOB; MOJArOTOBKA paboyero Mecta, 000py10BaHuUs
U JICKAPCTBEHHBIX CPEICTB, BHIOOP M IOJIrOTOBKA BCIIOMOTaTEIbHBIX
BEILIECTB, PAIIMOHATBHON YIAaKOBKH.

JTAUTE OTBETHI HA BOIPOCHI TECTOBBIX 3AJTAHUAM
1 YPOBHAA (OJAUH ITPABUJIBHbBIN OTBET)

OIlK -1

[01. HAMUBOJIEE YHUBEPCAJIbHASI KJTACCUDUKA LIS
KATUOHOB

a) KHCIIOTHO-OCHOBHAs

[0) cepoBonopoHas

B) aMMuadHO-(hochaTHas

') CeTUTPCHHAs

[02. HAUBOJIEE 3OOEKTUBHBIN CIIOCOBb
XUMHUYECKOTI'O PA3JIEJEHUSI KATUOHOB

a) OCaKIECHUE

[0) pacTBOpeHuE B KHCIOTE

B) OKHCJICHUE

) CXKUTaHue TPU BBICOKHUX TeMIepaTypax

03. TIEPBASI AHAJIMTHUYECKASI TPYIIIIA KATHOHOB
(KUCJIOTHO-OCHOBHASI KIACCHU®UKAIIUA) HUMEET
COCTAB

a) Na*, K*,NH4"

16) K*, Mg?*, Na*

B)Ca*, Na*,NH4*

r) Fe?*, Na*; NHs*

[04. KATHOHBI KAJIUSA TIPU BHECEHUHU B IIJIAMSA
T'A30BOM I'OPEJIKA TPUJIAIOT IIIAMEHU IIBET

a) (hroNeTOBBIH

[0) sipxo-xenThIit

B) 3€JICHBII

) pO30BBII

05. TPYINIIOBOM PEAKTHUB III AHAJUTUYECKOM
I'PYIIIIbI KATHOHOB (KUCJIOTHO-OCHOBHAAA
KIJACCUDPUKAIIUSA) UMEET ®OPMYJIY
a) H2SO4

{6) HCI

B)(NH4)2.CO3

r) NHsz-H2O

[06. IIPU IIOMOIIN PACTBOPA XPOMATA KAJIUA
MOKHO OBHAPYX KXUTb KATHOH




a) Oapus
[0) xamus

B) aMMOHUS
) HaTpus

107. IPU JOBABJIEHUH PA3BABJEHHOI'O PACTBOPA
XJIOPOBOJIOPOJHOM KUCJIOTHI K AHAJIMBUPYEMOMY
PACTBOPY, OBPA3OBAJICSA BEJbBIM TBOPOXHUCTHIN
IOCAJIOK, MOJIHOCTBIO PACTBOPUMBIII B PACTBOPE
AMMUAKA. OTO 3HAYUT, UYTO B PACTBOPE ECTbH
KATUOHBI
a) Ag*
I6) Ca®*
B)AIP
r) Cu?

08. KATHOH CR3* OTKPBIBAETCSI IIPU IIOMOIIUA
PACTBOPA INEPCYJb®ATA AMMOHUSA

Q) B IPUCYTCTBUM MOHA Ag', KUCIOTBI ¥ IIPH TIOBBIIIEHHOM
TeMIeparype

[0) mpu TpeHuu CTEKITHHON NaI0YKOn

) IPU OXJIAXKIEHUN

1) B IPUCYTCTBUM MOHA Ag®

09. YETBEPTASI AHAJIMTUYECKAS I'PYIIITA KATUOHOB
(KUCJIOTHO-OCHOBHAA KIJACCUOUKALIUS)UMEET
COCTAB

a) AI**; Zn?*; Cr¥*
16) AI%*; Zn?*; NH4"
B) Zn?"; Cr**; Ph?*
r) NHs*, K*, A3

10. 1151 OBHAPYKEHUSI AHUOHA NOs IPUMEHSETCS
a) nudeHuIaMUuH

[6) anuzapun

B) pactBop BaCl;

r) HC1

11. I'PYIIIIOBBIM PEAKTUBOM sATOM
AHAJIMTUYECKOM TPYINIBI KATHOHOB (KHCJOTHO-
[OCHOBHAS KJIJACCUDPUKALIUA) ABJISAETCA

) TOJIIIETIOYCHHBIA PacTBOP aMMHaKa

[6) anuzapun

B) pacTBOp CEPHOMN KHUCIIOTHI

') PACTBOP COJIIHOM KHCIIOTHI M KapOOHATa aMMOHUS

12. KAJIUA IF'EKCAIIUAHO®DEPPAT ABJISAETCA
XAPAKTEPHBIM PEAKTUBOM IJIS1

a) KaTHOHOB Kelle3a

|0) xaTnoHOB Maprania

B) KATHOHOB KaJIMsI

') KATHOHOB ATFOMUHUS

13.K4[FE(CN)s] — XAPAKTEPHBII1 PEAKTHUB JJ151 HIOHOB




FE3, JAET AHAJIJUTUUYECKHUHN CUTHAJI
a) 4YepHO-CUHUI 0CaJI0K

[0) mHTEHCHMBHOE BBIIETICHUE Ta3a

B) IIBET PACTBOPA CTAHOBUTCS SPKO-IKEITHIM

') CHJIIbHOE HarpeBaHUe pacTBOpa

14. JIJIsI OBHAPY)XXEHUSI AHMOHOB YKCYCHOM W
MOJIOYHOM KNUCJIOTHI IPUMEHSEM
a) katuonsl xene3a (1I1)

[0) kaTHOHBI XpoMa

B) HUTPUT-aHUOHbI

') pacTBOp 3TaHOJIa B AllETOHE

15. ”HIUKATOPOM METOJIA MOJOMETPUH ABJISIETCA
a) KpaxMaJIbHBIN 30716

[6) MmeTunopanx

B) pacTBOp AudeHnIaMrHa B CEpHOM KHCIOTE

) 11000 KHUCIOTHO-OCHOBHBIN UHIUKATOP

16. MEPHBIE IMUIIETKHA I'PAAYUPOBAHHBIE
INPEJHA3HAYEHDI JIUIA

a) OTMEPHUBAHUS TOYHBIX 00HEMOB JKUAKOCTEH U TIEpeHOCca B JPYToi
|cocyz[

0) st TpUOIM3UTEIBHBIX U3MEPEHUI

B) JUIsl THTPOBAHUS

) JUIsl pa3MeNIMBaHUs 0caaKa

17. TUTP PACTBOPA OBO3HAYAET

a) KOTMYECTBO TPaMMOB BelllecTBa B 1 MJI pacTBopa

0) XUMHUYECKOE KOJIMYECTBO MOJIb DKBUBAJICHTOB BEIIECTBA B 1UTpe
pacTBOpa

B) XUMHUYECKOE KOJIMUYECTBO MOJIb BEIIECTBA B 1IUTpe pacTBOpa

') INIOTHOCTH pacTBOpa

18. B TUTPOBAHUM Ui ONPEIEJIEHUSI OBBEMOB
PEATUPYIOIIUX BEHIECTB IPUMEHSIOT
a) OropeTKu

[0) dapdoposbie amku

B) MPOOHPKH

') CTaKaHbl MEpHBIE

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

[6) KH.SbO,

B)Nas[Co(NO2)s]

r) C3H;COOH

20. AHAJIUTHYECKUIM CUTHAJI ITPU PEAKIIMU NA2SO3
+12

a) IPOUCXOJIUT 00ECIIBEUMBAHNE

[0) mporcxouT MOMyTHEHUE

B) BBITIQJACT OCAOK OCJIOTO IBETA

T') BBINAIa€T OCAJ0K CHHETO I[BETa




Kpurepun onieHrBaHus

90-100 GayuIOB - OLIEHKA «OTJIMYHO

75 -89 GaIOB - OIEHKA «XOPOIIIO»

60 -74 Ganna - oLeHKa «yIOBID»

Bomnpocs! 11 cobecetoBanus 0 TEKYIIEMY KOHTPOJIIO U TIPOMEXYTOYHOM aTTeCTaluu

Kon

TexcT KoMNeTeHUM / Ha3BaHUs TPYAOBOH pyHKuMH /
Ha3BaHMUS TPYAOBOIO JeiicTBUS / TEKCT

C [33.05.01

Dapmanus

OIIK-1

[Ciocoben mcronn30BaTh OCHOBHEIE 6I/IOHOFI/I‘leCKI/IC, (1)I/ISI/IKO'
XUMHUYCCKUEC, MAaTcMaTH4YCCKHEC MCTOAbI JJIA pa3pa6OTKI/I,
I/ICCJ'ICIIOBaHI/Iﬁ U OKCIICPTHU3bI JICKAPCTBCHHLIX CpCACTB,
M3TOTOBJICHUSA JICKAPCTBCHHBIX NIPCIIAPATOB

A/05.7

TpynoBasi  QyHKUUSI:  U3TOTOBJICHHE  JICKAPCTBEHHBIX
[IPENapaToB B YCIOBUAX AIITEYHBIX OPTaHU3ALUN.

TpynoBble [elcTBHSA: TOATOTOBKA K  M3TOTOBIICHHIO
TICKapCTBCHHBIX TIPENapaTroB IO pelenTtaM U TPeOOBAHUSIM:
BBIIIOJTHEHUE HEOOXOIMMBIX PACYeTOB; IOATOTOBKa paboyero
MecTa, 00OpYIOBaHUS M JIEKAPCTBEHHBIX CPEACTB, BHIOOp W
MOJrOTOBKA  BCIIOMOTAaTEIbHBIX  BELIECTB, paIOHAIBHON
I-yrIaKOBKI/I.

JIAUTE OTBEThI HA BOIIPOCHI

1. Amnamutuyeckas XuMus (aHaJIUTHKA) WU XUMHYECKUHN
aHannu3. OCHOBHbBIE TMOHATHS AHAIUTUYECKOW XHWMHU
(aHaNMMTUKK): METOJ aHaju3a BEILIeCTBA, METO/AUKA
aHaJIn3a, KAaueCTBEHHBIN XUMHYECKUN aHaJIun3,
KOJIMYECTBEHHBIM XMMHMYECKMM aHajau3, JJIEMEHTHBIN
aHaIN3, (YHKIMOHAJIBHBIA  aHaNIM3, MOJIEKYJISIPHBIN
aHayu3, (pa3oBbIN aHATIU3.

2. IlpumeHeHHE METOJOB  AHATUTHUYECKOW XHMHH B
dapmarun. Gapmanestudeckuii aHam3. dapmMakorneiHbie
METO/JIBI.

3. AHanUTHYEeCKHE MpPHU3HAKH BEUIECTB W AaHAJIUTUYECKHE
peakuuu. TUIBl aHATUTUYECKUX PEAKLUNH U PEarcHTOB.
XapakTepUCTUKa  YYBCTBUTEIBHOCTH  AHAIUTUYECKUX
peakumii  (mpenenpHOEe — pa3z0aBiieHWe, — TpeneTbHas
KOHIEHTpalusi, MHHUMaJbHBIH  00BEM  Mpene’abHO
pa30aBlIeHHOTO  pacTBopa, IHpelaen  OOHapyKeHHs,
MOKa3aTelb YyBCTBUTEIbHOCTH).

4. TloaroroBka oOpasna k ananuzy. Cpemnss mpoba. OTo6op
cpeaHel mpoObl KUAKOCTH, TBEPJIOTo Tesa (OAHOPOIHOTO
M HEOAHOPOIHOro  BemiecTBa). Macca  mpoOBI.
PactBopenne mnpoObl (B BOAE, B BOJHBIX pacTBOpax
KHCJIOT, B JAPYTHX pacTBOPUTENAX), 00paboTka MpoOBI
HACBHIILIEHHBIMU pPacTBOpaMM COJbI, IOTalla WU €€




(5.

6.

19.

10.

11.

CIUIABJIEHUE C COJISIMM.
Kparkuil ucrtopudyeckuii o4epK pa3BUTHS AHAIUTUYECKOU
XUMHMH (QHAIUTUKH): KAYECTBEHHBI XMMHUUECKUN aHAIIN3,
KOJIMYECTBEHHBI XUMUYECKUM aHadu3, OpraHU4YeCKUui
AIIEMEHTHBIN aHau3, puznyeckue U GU3NKO-XMMHUECKUE
(MHCTpyMEHTaJbHBIC) METOJAbl aHalnu3a (ONTHYECKHE,
xpomaTorpaduueckue, 3IeKTPOXUMUYECKHE).

CunbHble U cradble 1eKTpoiauThl. OO0IIas KOHIEHTPAIHS
Y aKTUBHOCTU MOHOB B pactBope. MoHHas cuna (MOHHas
KpEenocTh) pacTBopa. BiusHue MOHHON CHIIBI pacTBOpa Ha
KO3 PHUIMEHTH aKTUBHOCTH MOHOB. Xapakrepuctuka pH
BOJIHBIX PAaCTBOPOB 3JIEKTPOIMUTOB.

Xumnueckoe paBHoBecue. KOHCTaHTa XMMHUYECKOIO
paBHOBECHUS (ucTuHHas TepMOJANMHAMUYECKAs,
KOHIIEHTPALlMOHHAsI). Y CIIOBHAs KOHCTaHTa XUMHYECKOIO
paBHOBECHS.

I'eTeporeHHble paBHOBECHS B aHAJIUTUYECKOM XUMUH.
CriocoOb! BBIpaXEHHUS PACTBOPUMOCTH MajOpacTBOPUMBIX
AIIEKTPOJIUTOB. [IpousBenenue pacTBOPUMOCTHU
MaJOpacTBOPUMOIO CHJIBHOTO 3JIEKTPOJIUTA. Y CIIOBUE
o0pa3oBaHMsl  OCAJIKOB  MaJOPaCTBOPUMBIX  CHIIBbHBIX
anekTponuToB.  J[poOHoe  ocaxknaeHue ©  JOpoOHOE
pacTBOpEHHE OCaJIKOB. IlepeBon OJTHUX
MaJIOpacTBOPUMBIX JJIEKTPOJUTOB B Jpyrue. Bimsnue
MIOCTOPOHHUX  3JEKTPOJIMTOB  Ha  pPacTBOPUMOCTH
MaJOpacTBOPUMBIX CHJIBHBIX 3JIEKTPOJUTOB (BIIMSHUE
J00aBOK AJIEKTPOJIUTA C OJHOMMEHHBIM HOHOM, BIIMSIHHE
JI00aBOK MMOCTOPOHHETO (maIM( dHepeHTHOTO)
ANIEKTPONNTA). BrnusHMe pa3nuuHbX (aKTOpOB Ha
MIOJIHOTY OCaXIE€HHs OCAIKOB U UX PACTBOPEHHUE.
[TporonnTnyeckue paBHOBECHS. ITonstue 0
IPOTOJUTUYECKOH  TEOPUHM  KHUCJIOT U OCHOBAaHMM.
[IporonuTyeckue paBHOBECUS B BOJE. XapaKTEPUCTUKA
CuiIbl  cjnabbIX KHUCIOT M ocHOBaHUM. KoHcTaHTHI
KHCJIOTHOCTH, OCHOBHOCTM M HX moka3arenu; pH
pPacTBOPOB cIa0bIX KUCIOT U cIa0bIX OCHOBAHUH.
I'maponus. KoHcTanTa u cTenens ruapoausa. Beraucienue
3HaueHuss pH pacTBOpoB cosel, MOABEpPraroLINXCs
TUIPOIM3Y (TUAPOSIU3 aHUOHA CIa00N KUCIOTHI, THIPOIH3
KaTHOHAa  CJIaboro  OCHOBAaHHUS,  THUAPOJIU3  COJIH,
coJiepKalleil KaTHOH €J1aboro OCHOBaHMS M aHUOH caboii
KHCJIOTHI).

Bydepnbie cuctemsr (pactBopsl). 3naueHust pH OydepHbix
pacTBOpOB: Oy(depHBIE CHCTEMBI, COAEp)Kamue Ciradyro
KHCJIOTY U €€ COJib, cllab0oe OCHOBaHHE U €ro Collb.
Bydepnas emkocts. Vcnonp3zoBanne OypepHBIX CUCTEM B
aHaJIu3e.




12.

13.

14.

15.

16.

17.

18.

OKHCIUTENBHO-BOCCTAHOBUTEIIBLHBIE CUCTEMBI.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE TOTEHIUANIBI PEIOKC-
nap (peloKc-OTEHUHUANbl, 3JIEKTPOJHbIE OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHbIE MOTeHIMaNb). [loTeHuunan peakuuu
(amexTponBmKylIas cuia  peakuuu). Hampasinenue
MIPOTEKAHUsI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHON PEAKLIUH.
Bnusnue  paznuuHbiX  (akTOpoB  Ha  3HAYEHHUSA
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ IOTEHLMAJIOB U
HaIpaBJIEHUE IIPOTEKAHUS OKHUCJIUTEIBHO-
BOCCTAHOBUTENBbHBIX peakuuil. [uyOuHa npoTexaHus
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaxuuii.
Hcnonbs3oBanue OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii B XUMHUYECKOM aHAJIU3E.

Ob6was XapaKTEePUCTUKA KOMILJIEKCHBIX
(KOOpAMHAIMOHHBIX) COSAMHEHUN MeTayuioB. PaBHOBecus
B pacTBOpax KOMIUIEKCHBIX coequHeHui. KoHcTaHTbl
YCTOMYMBOCTH U HECTOMKOCTH KOMILIEKCHBIX COEAUHEHHIA.
VYcCiioBHBIE ~ KOHCTAaHTBl ~ YCTOMYMBOCTH  KOMIUIEKCOB.
Bnusnue  pasnuuHbIX  (AKTOPOB  HAa  IPOLECCHI
KOMILJIEKCOOOpa30BaHuUs B pacTBopax. Tunsl
KOMILJIEKCHBIX COEJIMHEHUH, MIPUMEHSEMbIX B
aHanuTU4YecKol xumuu. IIpuMeHeHHe KOMIUIEKCHBIX
COEIMHEHUI B XUMHUYECKOM aHAJIM3E.

Peakiun, ocHOBaHHbIE Ha OOpPa30BaHUM KOMIUIEKCHBIX
coequHeHUN  MerawoB.  Peakuumu  6e3  ywactus
KOMIUIEKCHBIX ~ COEAMHEHWH METalioB: 0O0Opa3oBaHUE
OKpAILIEHHBIX COEJUHEHUH C OTKPHIBAEMBIMH BEILLIECTBAMU;
00pa3oBaHNEe OPraHUYECKUX COCIUHEHMM, 00JIaaroInx
cneunuyecKkuMu CBOMCTBAaMH; HCIIOJIb30BaHUE
OpPraHMYECKUX COCIUHEHUN B KauyecTBE WHIUKATOPOB B
TUTPUMETPUYECKUX METOJaX KOJMYECTBEHHOIO aHAIN3a.
Xpomarorpadus, cymHocTs Meroaa. Kiaccugpukanus
XpoMaTorpau4eckux METOJOB aHaJM3a: M0 MEXaHU3MY
pas3ziesieHus BEUIeCTB, 110 arperaTHOMY COCTOSIHUIO (a3, 1o
TEXHHKE DJKCIIEPUMEHTa, IO CIOCO0y OTHOCHUTEIHHOTO
nepeMenieHus Qas.

AncopOuuoHHas xpomarorpadus. TonkocnolHas
xpomarorpapuss  (TCX). Cymuocts Meroma TCX.
Koadduunent MOJIBUKHOCTH, OTHOCHUTEJIBHBIN
KOO(QQUIMEHT  TOABWXKHOCTH, CTeNeHb (KpUTepuil)
pasznenenus, kodpduuueHt pazgenenus. Marepuanasl U
pacTBopHTeNU, TpuMeHsieMble B MeToae TCX.
PacnpenenurensbHas xpomarorpadus. bymaxnas
xpomarorpadus (xpomarorpadust Ha Oymare). Ocagounas
xpomarorpadus. [ToHsTHE O CUTOBOH (IKCKIIFO3WOHHOM)
xpomarorpaduu. ['enp-xpomarorpadus.

KauectBennslit xumuueckuii aHanus. Kiaccudukanus
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METOZOB  KAaueCTBEHHOTO  aHanu3a  (ApOOHBI M
CHUCTEMaTHUYECKUH,  MaKpo-, IOJYMHKpPO-,  MHKpPO-,
yIbTPAaMUKPOAHAIN3).  AHAIUTUYECKUE  pEeakUuu U
peareHTbl, HCMOJIb3yeMble B KAaYeCTBEHHOM aHAJM3e
(cnenuduueckue, CEJICKTUBHBIC, TPYIIIOBBIC).
Vcnonb30BaHue Kaue€CTBEHHOIO aHAJIN3a B (hapMalyH.
AHanuTudeckas Kjiaccuukanus KaTHOHOB I10 TpyIIam:
cepoBojiopoaHas (cynbdumHas), amMmmuadHo-pocdaTHas,
KHCJIOTHO-OCHOBHASI. OrpaHu4eHHOCTb Tr000#
KJIaccu(hUKALUU KaTHOHOB TI0 TPYIIIaM.
KucnorHo-ocHoBHasi ~ kimaccuukanus  KaTHOHOB IO
rpymnaMm. CucTeMaTHdecKMid aHanmM3 KaTHOHOB IO
KHUCJIIOTHO-OCHOBHOMY METOJy. AHaJIMTUYECKUE peaKUH
KaTHOHOB Pa3IMYHbIX aHATUTHYECKUX IPYIII.
KadyecTBeHHBII ~ aHaluM3  aHUOHOB.  AHaJIMTHYECKas
KJaccu(UKalus aHUOHOB IO IpynnaM (1o cocoOHOCTH K
00pa30BaHUIO  MaJOPAaCTBOPUMBIX  COCAMHEHUWH, IO
OKHCITUTEIFHO-BOCCTAHOBUTEIIEHBIM CBOWCTBaM).
OrpanudeHHOCTh JI00OM Kilaccu(UKALUM aHUOHOB IO
rpymnmnamM. AHAUINTHYECKUE PEaKIUH aHWOHOB Pa3TMYHBIX
aHAJIUTHYECKUX Ipymnil. MeTosbl aHaiau3a cMeceil aHMOHOB
Pa3IMYHbIX aHATUTUYECKUX TPYIII.

AHanu3 cMmecell KaTMOHOB M AHUOHOB (KayeCTBEHHBIN
XMMUYECKUN aHaJIN3 BEIECTBA).

[Ipumenenue  ¢u3nueckux HU  QUIUKO-XUMUYECKUX
METO/OB ISl MISHTH(HUKAINN BEIIECTB B KaYECTBEHHOM
aHamu3e. [loHATHE O TIPUMEHEHWH  ONTHUYECKUX,
AIIEKTPOXMMUYECKHX METOJIOB B KAYECTBEHHOM aHAJIN3E.
KonnyectBennsiii  ananmus. Kiaccudukanus MeTonoB
KOJIMYECTBEHHOTO  aHajuu3a  (XUMHYeckue, (U3HKO-

XHUMHYECKHUE, duznueckue u OMOJIOTHUYECKHE).
TpeGoBanus, MpeIbsBIsIEMbIC K peaxusam B
KOJINYECTBEHHOM a”ajusze. Poms u 3HAYEHHUE

KOJINYECTBEHHOI'O aHajIu3a B (papmanuu.

Hcrounnkn mnorpemHoctel ananu3a. [IpaBuinpHOCT M
BOCIIPOM3BOJUMOCTh  PE€3YyJbTAaTOB  KOJWYECTBEHHOI'O
aHanmuza. Krnaccudukamuss morpemmHocTel  aHanumsza.

CucreMarudeckas MOrpeIIHOCTD, MMPOLICHTHAA
CHUCTEMATHYCCKaA MOrpCIIHOCTD. HcrouyHuku
CHUCTEMATHUYCCKUX I'[Ol"pCIJ.IHOCTCﬁ (MCTOIII/I‘-ICCKI/IC,
HHCTPYMCHTAJILHBIC, I/IHI[I/IBI/IIIyaJ'ILHLIC) . OI_ICHKa

MPaBUILHOCTH PE3YyIhTAaTOB aHaiu3a (MCIOJIb30BaHUE
CTaHJAPTHBIX O00pa3lloB, aHAJIN3 HCCIEAYEMOTro OOBEKTa
JIPYTUMH METOJaMH, METOJ T00aBOK M METO] YABOCHHS).
CiyyaliHble TOTPEIIHOCTH.

HexoTopble MOHATHS MAaTeMaTUYECKOW CTAaTUCTUKU U HMX
HCIIOJIb30BaHNE B KOJMYSCTBEHHOM XMMHUYECKOM aHaIu3e.
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Crnyuvaiinas BEJIMYMHA, BapHaHTa, TeHepabHAs
COBOKYIIHOCTb, ~ HMHTETpajl  MOTPEUIHOCTeH, BBIOOPKA
/BBIOOpOYHAs COBOKYITHOCTR/, pactpenenenne CThIoIeHTa.
Craructuyeckas o0paboTka " Hpe/CTaBICHNE
pe3yJbTaToOB  KOJIWYECTBEHHOrO  aHaim3a.  Pacder
METpOJIOTHYECKMX  mapameTrpoB. CpenHee 3HaueHHE
OIpeIeTsIeMO  BENMYUHBI, CIly4allHble  OTKJIOHCHHS,
JIUCTIepCHs,  JIUCHEpPCHsl  CpPEeJHero,  CTaHAApTHOE
OTKJIOHEHHE,  CTaHJAPTHOE  OTKJIOHEHHE  CPEIHEro,
OTHOCHUTEJIBHOE CTaHJapTHOE OTKJIOHEHHE,
JOBEPHUTEIbHBII HMHTEpBajJ, LIMPUHA JOBEPUTEIHHOTO
WHTEpBAJIa, JOBEPUTEIIbHAS BEPOSTHOCTH, KOIPPHUIIUCHT
HOPMHPOBaHHBIX OTKJIOHCHHH /ko3ddunmeHt
CrbrozieHTa/. Hckmovenue rpyOBIX POMaxOB.
[IpencraBneHne pe3yabTaTOB KOJIMYECTBEHHOTO aHAJIM3A.
[Ipumepsl cTaTHCTHYECKONH 0O0pabOTKM M TPENCTAaBICHUS
pe3yJIbTaTOB aHAIN3A.

CpaBHEHHE JBYX METOJOB aHalM3a Ha MPaBWIBHOCTh H
BOCIIPOM3BOAMMOCTh. CpaBHEHHE JBYX METOJOB IIO
BOCIIPOM3BOAMMOCTH /CpaBHEHHE aucnepcuii/. CpaBHEeHUE
JIBYX METOJIOB MO NPaBHJIBHOCTU /CpaBHEHHE CpEIHHX/;
aHaJIM3 CTaHIAPTHOrO O0pasla; CpaBHEHUE PE3YJIbTaTOB
aHanmu3a obpasua ABymsi merojnamu. [Ipumeps! cpaBHEHUS
JBYX  METOAOB  aHajiM3a 1O  MPaBWIBHOCTH U
BOCIIPOU3BOMMOCTH.

OCHOBHBIE ~ TIOHATHS  TPAaBUMETPUYECKOTO  aHAIHU3a.
Knaccugukanuss METOIOB TPaBUMETPHUECKOTO aHAIU3a.
OCHOBHBIE JTanbl TPABUMETPUYECKOTO  OIPEICIICHHS.
Ocaxxgaemast U rpaBuMeTpudeckas (Gpopmbl; TpeOOBaHMUS,
npenbsBiasiemMble kK 9tuM  opmam.  TpeGoanus,
NpeabsBIsSeMble K OCAaTUTENI0, MPOMBIBHOM >KHUIKOCTH.
[Tonsatue o Teopun 0Opa30BaHUS OCAAKOB. Y CIOBHS
00pa30BaHUs KPUCTALIMYECKUX W aMOP(HBIX OCAIKOB.
[TpuMepbl rpaBUMETPUICCKUX ONPEICTICHHIA.
Tutpumerpuueckuil anHanus /TurpumeTpus/. OCHOBHbBIE
MOHATUSl  /aIMKBOTA, THTPAHT, THUTPOBAaHWE, TOYKA
DKBUBAJICHTHOCTH,  KOHEYHass  TOYKAa  THTPOBaHWUS,
WHIIKATOpP, KpHUBast TUTPOBAHMUA, CTETEeHb
OTTUTPOBAHHOCTH, YPOBEHb TUTpOBaHus/. TpeboBaHUs,
NpeabsBIsieMble K PEaKIUIM B TUTPUMETPHH. PeakTuBbI,
IpUMEHSIeMble B TUTPUMETPUUYECKOM aHallM3e, CTaHJapT-
HBIC BEIIECTBA, THTPAHTHI.

TumoBble pacdeTsl B TUTPHUMETPUYECKOM  aHAJIH3E.
CrocoOsbl BBIPAKCHUS KOHIIEHTpALIN B
TUTPUMETPUYCCKOM aHAIN3€ /MOJISIpHAs KOHIICHTpAIIHS,
MOJISIpHAs KOHIICHTPAIUS 9KBUBAJICHTA, THUTP,
TUTPUMETPUYECKUN  (akTop mepecuera /TUTP 1O
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33.
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OTpeieIsIeMOMY BEIIIECTBY/, MIOTIPaBOYHBIH
ko3 duurent/. Pacyer maccel CTaHIAPTHOTO BEIIECTBA,
HEOoOXOIUMOW I NpPUrOTOBJIEHHUS THUTpaHTa. Pacuer
KOHIIGHTPaLlMi TUTPaHTa MpH ero cra”gaprusanuu. Pac-
4eT MacChl U MaCCOBOM JI0JIM ONPEAEIsIEMOro BEIECTBA IO
pe3ysbTaTaM TUTPOBAHMUSL.

Knaccugukanus METOA0B TUTPUMETPUUECKOTO AaHAIM3a:
KHCJIOTHO-OCHOBHOE, OKHCIHTEIbHO-BOCCTAHOBUTEIHHOE,
0CaIUTENBHOE, KOMILJIEKCOMETPUYECKOE "
KOMIIJIEKCOHOMETPHUECKOE TUTpOBaHHE. Buasl /mpuembl/
TUTPOBAHUSA, TPUMEHSIEMbIE B TUTPUMETPUYECKOM aHa-
nu3e  /mpsmoe, oOpatHOoe, KocBeHHOe/. CmocoObI
OIpe/ieNIeHus /OTJCNIbHBIX HABECOK, AJIMKBOTHBIX YacTei/.
Metonabl yCcTaHOBICHHMS KOHEYHOM TOUYKH TUTPOBAHMS
/BU3yalibHbIE, HHCTPYMEHTAJIbHbIE/ .

KucnorHo-ocHoBHOe TuTpoBaHue. CyIIHOCTb MeETOJa.
OCHOBHBIE PEaKIIUU ¥ TUTPAHTHI METO/1A. TUIIBI KUCIOTHO-
OCHOBHOT'O THTPOBAHUS /allUAMMETPHS, ATKATUMETPHUS/.
WHanukaTopel METOJa KHCIOTHO-OCHOBHOTO THTPOBAHUSI.
TpeOoBanusi, npeabsBisgeMble K MHAUKaTOpaM. MonHas,

xpomodopHas, HOHHO-XpOoMO(dopHas Teopus
WUHIUKATOPOB KHUCJIOTHO-OCHOBHOT'O TUTPOBAHUSI.
WNurtepBan M3MEHEHUs OKpacku WHJUKATOpAa.

Knaccugpukanus uHAMKATOpOB /MO crmoco0y  MpH-
TOTOBJICHUSI IPUMEHEHUs], 110 I[BETHOCTH, MO0 MEXaHU3MY
IIPOLIECCOB B3aUMOJIEHCTBUSL C TUTPAHTOM, IO COCTaBY/.
[TprMepsl TUMWYHBIX MHIUKATOPOB KHCIOTHO-OCHOBHOTO
TUTPOBAHUS.

KpuBble  KHCIOTHO-OCHOBHOrO TUTpoBaHMA. Pacuer,
MIOCTPOCHHE U aHAJIN3 TUIIUYHBIX KPUBBIX TUTPOBAHMS IS
CJIy4yaeB TUTPOBAHUS CHIIbHOW KHUCIIOTHI I1EI04bI0, C1a00H
KHUCJIOTHl IIEJIOYbI0; CHJIBHOTO, €J1a00oro OCHOBAaHUS
CHWJIBHOM KHUCTIOTOH. BbIOOp HMHIWMKATOPOB MO KPHUBOU
TUTpOBaHUA. TUTpOBaHUE MOJUIIPOTOHHBIX KUCIIOT.
OmuOKM KHCIOTHO-OCHOBHOTO TUTPOBAaHUS /OHIMOKH,
00yCIIOBJICHHbBIE bu3nuecKuMu U3MEpEHUSIMU;
UHIUKATOPHBIE OLINOKWU; KOHIIEHTPALlMOHHbIE
WH/IMKAaTOpHBIE OMIMOKH; COJIeBble OUIMOKM/ UX pacueT U
yYCTpaHEHHE.

OKHCIUTENBHO-BOCCTAHOBUTEIBLHOE TUTPOBAHUE.
CymHocts Metona. Kiaccuduxaius penokc-MeTom0B.
VYcnosus MIPOBEICHUS OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIBHOTO TUTpoBaHus. TpeboBaHus, Tmpe-
ObSIBISIEMble K  peakuusM. Buasl  OKHCIUTENbHO-
BOCCTAaHOBUTEJIBLHOTO THUTPOBAaHHS /mpsiMoe, oOpaTHOE,
3aMECTUTENIbHOE/ U PACUYEThl PE3YIbTaTOB TUTPOBAHUSI.
WNuaukaTopsl OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOIO
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TUTPOBAHUS. Knaccudukanus UHINKATOPOB.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC WHUKATOPBI
/obpatumbie U HeoOpatumblie/. MHTepBan H3MEHECHHS
OKpacku  uHAMKaTopa.  [IpuMepbl  OKUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX WHAMKATOPOB, YAaCTO MPUMEHSEMbIX
B a”amse /mudenwiamuH, 1,]-deHunaHTpaHMIOBAS
KHCJIOTa, GEeppOrH U Ap./.

KpuBbIe OKHCIUTENHHO-BOCCTAHOBUTEIHHOIO TUTPOBAHMUS:
pacyer, moCTpoeHHe, aHaiu3. BpiOOp uHAMKAaTOpa Ha
OCHOBAHUM aHaJIu3a KpUBOW TUTpoBaHMs. MHAuKaTOpHbIE
OMMOKH  OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOIO THTPOBA-
HUS, UX IPOUCXOKJCHUE, pacueT, YCTPaHEeHHE.
[lepmanranatomerpuueckoe  TUTpoBaHue.  CylIHOCTH
MeTOo/a. Y CIOBHSI MPOBEACHUS TUTPOBaHUSA. TUTpaHT, €ro

IMPUTOTOBJICHUC, CTaHJapTHU3alu:. YcraHoBieHue
KOHEUYHOM TOYKHU TUTPOBAHUA. HpI/IMCHeHI/Ie
NepMaHIraHaTOMETpPHUH.

Juxpomaromerpuyeckoe TuTpoBanue. CylniHOCTb METO/a.
Tutpant ero npurortosieHue. OnpenesneHne KOHEYHOU
TOYKH TUTpOBaHU. [IpuMeHeHne AMXpOMaTOMETPHUH.
Monu- u HomoMeTpudyecKoe TUTPOBAHHUE; OIpeIeIeHHe
BOCCTAHOBUTEJIEH NPSAMBIM TUTPOBAHUEM U ONpEICICHHE
OKHUCJIMTEIEN 3aMECTUTEIbHBIM TUTpoBaHHEM. CyIIHOCTb
MeToja. TUTpaHThl, UX MPUTOTOBIEHUE, CTAHJAPTHU3ALIMS,
XpaHEHHeE. VYcnosus IIPOBEJICHUS TUTPOBAHUS,
OIpe/IeJIeHNe KOHEYHOU TOYKH TUTpoBaHus. [Ipumenenune
MeTo/1a.

Xnopuonumerpuueckoe TUTpoBaHHe. CylIHOCTH METOAA.
TUTpaHT €ro NpUroTOBJIEHUE, CTaHJAPTU3ALUA. Y CIOBUS
IIpOBeEHUS TUTpOBaHus. [I[puMeHeHne XIOpUOANMETPHUH.
HMonaromerpuueckoe TtutpoBanme. CYIIHOCTH METOJA.
TuTpanT MeTroAa €ro NpUTOTOBJIEHHWE, CTaHIAPTU3ALMS.
Omnpenenenne KOHEUHOW TOUKM TUTpoBaHus. [Ipumenenne
HOJaTOMETPUH.

bpomaromerpuyeckoe tutpoBaHue. CyIIHOCTb METOAA»
TutpanT Meroja €ro HpPUTOTOBJIEHHE, CTAHJAPTHU3ALIMSL.
VYcnoBus — mpoBeAeHHUS ~— TUTPOBAHMSI  OIpENEIeHHE
KOHEYHOH TOYKH TUTPOBAHUS. [Ipumenenune
OpoMaToMeTpuHu. Bpomomerpuueckoe TUTPOBAHUE.
CymHocTts MeTofa. TUTpaHT METOJla €ro IMPUTOTOBJICHHUE.
[Tpumenenue 6pomomerpun. bpomua-6pomaromeTpusi.
Hutpuromerpuyeckoe TtutpoBanue. CyIIHOCTh METOA.
Turpant MeTona, ero NpPUrOTOBIEHUE, CTaHAAPTU3ALUS.
Nunukatopsr MeToaa /BHETITHUE BHYTpEHHUE/.
[TpruMeHeHre HUTPUTOMETPHH.

Kommekcumerpudeckoe TutpoBanue. CyIIHOCTb METO/A.
TpeboBaHust K  peakusiM B  KOMIUIEKCHUMETPUH.
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Knaccupukamuss  MeTomoB M HUX  NPUMEHEHHE.
Komnnexkconomerpuueckoe TtutpoBanue. I[lonarue o
KOMIUIEKCOHATAaX METaI0B. PaBHOBeCHsI B  BOJIHBIX

pacTBopax OJITA. CocraB u YCTOHYHBOCTh
KOMILIEKCOHATOB METaJIJIOB. CymHoCTb MeToja
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS. Kpussie

TUTPOBAHUSA, UX pacueT, MOCTpPOEHUe, aHaiau3. BuusHue
pa3auYHbBIX (PAaKTOPOB HA CKAYOK HA KPUBOW TUTPOBAHUS
/yCTOMYMBOCTD KOMIUIEKCOHATOB, KOHIIGHTPALUsI HMOHOB
MeTasia B pH pactBopa/. WNuaukaropst
KOMIUICKCOHOMETPUU /METaJUIOXPOMHBIE WHIUKATOPHI/,
MPUHIAIT WX JCUCTBUS, TPeOOBaHUS, TMPEIBSBISIEMBIC K
METAJIOXPOMHBIM HMHAMKATOpaM; HMHTEPBAI W3MEHEHUs
OKpPacKH HMHJIMKATOPOB; MPHUMEPHl METAITIOXPOMHBIX
WHIUKATOPOB /9PUOXPOMOBBIN depHbId T, KCUIEHOIOBBIN
OpaHXeBbI, MypeKcua u ap./. BeiOop MeTanmoXpoMHBIX
WH/INKATOpOB. THUTPAaHT MeETOJa, €ro MPHUTOTOBJICHUE,
CTaHJapTU3aLUs. Buner /mpreMsl/
KOMILJIEKCOHOMETPHYECKOTO TUTPOBAHUS /mpsimoe,
obparHoe, 3amectutenbHOoe/. OmuUOKM Meroma, HX
MPOUCXOXACHHUE, pacueT, ycrpaHeHue. I[Ipumenenue
KOMIIJIEKCOHOMETPHUH.

Mepkypumerpudeckoe TuTpoBaHue. CyIIHOCTh METOAA.
TuTpanT MeToAa €ro NPUTOTOBJICHHE, CTAHIAPTU3AIIMSL.
Nunukaropel meroaa. [IpumeHeHne MepKypuMeTpHu.
OcanuTenbHOE  TUTPOBAHHUE. CymHoCTh  MeToja.
TpeOoBanusi, TPEIbABISEMBIE K pEaKIHsIM B METOJIC
OCaZMTEIBHOTO TUTPOBaHUs. Kimaccuukaiyst MeTo10B 1o

Ipupoe peareHTa, B3aMMOJICHCTBYIOIETO c
OINpEAEIAEMbIMU BELIECTBAMHU /apreHToMeTpus,
TUOLIMAHATOMETPHS, MEPKYpPOMETpHS,
rexkcaruaHodeppaToMeTpus, cynbparomerpus,

OapumeTpus/. Buabl ocaguTeIbHOTO TUTPOBAHUS /TIPSIMOE,
obpatHoe/. KpuBble o0CamuTETFHOTO THUTPOBAHUA, WX
pacyer, TMOCTPOEHUE, aHaIW3. BiusgHWE pa3IUYHbIX
(GakTOpoB Ha CKauoOK THUTPOBaHMSI /KOHIEHTpaLUs
pacTBOpOB peareHTOB, PAacTBOPUMOCTh oOcagka H 1Ip./.
WuaukaTtopel  MeTOAa  OCAJUTENBHOTO  TUTPOBAHUS:
OCaIUTENbHBIE,  METAIJIOXPOMHBIC,  aJICOPOIIMOHHEIE.
VYcnaoBuss mnpuMeHEHHS W BBIOOp  aACOPOIIMOHHBIX
WHIUKATOPOB.

ApreHToMeTpudeckoe TuUTpoBaHue. CyYIIHOCTH METOa.

Tutpanr, €ero MIPUTOTOBJICHHE, CTaHJapTHU3AITH.
PasHoBUgHOCTH METOZOB apreHTOMeTpuu /meton I eii-
JIroccaka, Mopa, ®dasgHca-Puniepa-X0JaKkoBa,

@onbrapaa/. [lpumeHeHne apreHTOMeTpUH.

TuounanaTomeTpuueckoe TUTPOBAHHUE. CymHocTb
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merona, Turpant Meroma, ero  IMPHUTOTOBIICHUE,
crangaprusauud. HMuaukarop wMeroma. IIpumMeHeHue
THOLIMAHATOMETPHYECKOTO TUTPOBAHHUS.
Mepkypomerpuueckoe TuTpoBaHue. CyIIHOCTh METOoja.
TutpanT MeToja, €ro MPUTOTOBIIEHUE, CTaHIAPTU3ALIMSL.
Wunaukatopsl MeTonia. [IpuMenenne MepKypoMeTpHH.
['excanmanogepparomerpuueckoe TuTpoBanue. CyniHoCcTh
merona. TurpaHT  Meroma, €ro  IMPHUTOTOBJICHUE,
CTaHJApTU3ALMA. Nupukanus KOHEYHOM TOYKHU
TUTpoBaHud. [IpuMeHenune rexcananogpeppaTroMeTpuu.
Cynbatomerpudeckoe TuTpoBaHue. CyIIHOCTh METOJA.
Tutrpant MeToAa, €ro NMPUTOTOBJICHUE, CTaHIAPTU3ALMS.
Wuaukatopel Metona. Croco0 MpoBeneHUS TUTPOBAHMSL.
[Tpumenenue cynbhaToMEeTpUu.

Wuctpymentanbubie  (PU3UKO-XUMUYECKUE)  METObI
aHanuza. OOmas XapakTepUCTHKa, MX KiaccuuKalus,
JIOCTOWHCTBA U HEIOCTATKH.

Onrtuueckre MeToabl aHanu3a. OOImMil TPUHIIMI METO/A.
Knaccuukanusi ONTHYECKMX METOJOB aHanM3a /1o
U3y4aeMbIM OOBEKTaM, MO XapaKTepy B3auMOJICHCTBHA
AIIEKTPOMArHUTHOTO  M3JIYYEHHUS C  BEIIECTBOM, IO
UCIONIB3YEMON 00JIaCTH 3JEKTPOMArHUTHOTO CIIEKTpa, IO
HPUPOJIE SHEPTETUYECKUX TTEPEXOJIOB/.

MonekysapHbII CIIEKTPaJIbHBII aHanu3 B
yIbTpapuoIeTOBOM W  BUAMMOW 00JacTu  CHEKTpa.
Cymaocts Metona. I[Ber u crektp. OCHOBHBIE 3aKOHBI
cBeTonoriolieHus: 3akon byrepa-JlambepTta, 3akon beepa,
00OBEIMHEHHBI  3aKOH  CBeTomorjiomeHus  byrepa-
JlamGepra-beepa.  OnTuueckas IUIOTHOCTH /A/ W
cBeronponyckanue  /T/, CBA3b  MEXIYy  HHUMH.
Koapduuuent mnormomenus /k/ U KOIPPUIHEHT
MOTAIICHUSI - MOJISIPHBIN /&/ U yIOenbHbIN /Ejcy 1%/ crsi3b
MEXIYy MOJSIpHBIM  KO3(duimeHTOM morameHus Hu
K03 GUIMEeHTOM TToTJIoNmeHus /K = 2,3 &/. AJJTMTUBHOCTD
ONTUYECKOH IUIOTHOCTH, TPHUBEICHHAs  ONTHYECKAs
IUTOTHOCTh. [IpHHIMIIHATEHAS cXeMa MOJYYeHHS CIIEKTpa
TIOTJIOIIEHUSI.

[ToHATHE O TPOMCXONKIEHUH OHIIEKTPOHHBIX CIIEKTPOB
MOTJIOIIEHUS; OCOOEHHOCTH  DJIEKTPOHHBIX  CIIEKTPOB
MOTJIOIEHUS] ~ OPraHWYeCKUX W HEOPraHUYECKHX
coeuHeHud.  Meronsl  aGCOPOIMOHHOTO  aHANIM3a,
KOJIOpUMETPHS, (b OTOITEKTPOKOTIOPUMETPHS,
crieKTpohoTOMETpHS.

Konopumerpusi: MeToa CTaHIAPTHBIX CEPUH, METO]
ypaBHMBaHMSI ~ OKpPacok, MeToj  pa30aBieHUs; UX
CYIIHOCTb, IPUMEHEHHE B (hapMalluH.
dotokonopumMeTpusi, (HOTOIIEKTPOKOJIOPUMETPHS:  UX
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CYIIHOCTb, JOCTOMHCTBA U HEJIOCTATKH, IPUMEHEHHE.
Crnexrpodoromerpust. CymHOCTh METOJA, JOCTOUHCTBA H
HE/IOCTAaTKH, TPUMEHEHHE.

KonudaecTBeHHblid  (OTOMETPHUSCKUA aHAIN3. Y CIIOBHUS
(hOTOMETPUUYECKOTO onpeaeeHus /BBIOOP
dboromMeTpuuecKo  peakluu, AHAIUTHYECKOW  JJIUHBI
BOJIHBL,  KOHIIGHTpAallMd  pacTBOpa U TOJIIMHBI
HOTJIOUIAIONIETO  CJIOSl,  KCIIOJBb30BaHHE  pacTBOPA
CpaBHEHUS/. Omnpenenenue KOHIIEHTPALUU
AQHAJTM3MPYEMOT0  BEIIECTBAa: METOJ TIPaJydpPOBOYHOTO
rpaguka, MeETOI OJHOTO CTaHJapTa, OIpPEICIICHUE;
KOHLIEHTPALlMU 10  MOJSIPHOMY /WJHM  YAEIbHOMY/
KOO PUIMEHTY TMOralieHus, MeToa 100aBOK CTaHIapTa,
meton auddepennuansHoil doromerpun. OnpeneneHue
KOHIICHTPALMi HECKOJIbKUX BEIIECTB MPU UX COBMECTHOM
MIPUCYTCTBUU.

HNonoobmennass xpomarorpagusi. CyImHOCTP METOAA.
HNonutsl. HNonooOmennoe paBHOBECHE. Meron
MOHOOOMEHHOM XxpomaTorpaduu. IlpumeHeHne HOHO-
00OMEHHOI Xpomarorpaduu.

['azoBast  /ra3soxuakKocTHasT W ra30aJcopOIMOHHAs
xpomarorpadusa. Cymuocts Merona. [lonstue o teopuu
merona.  Ilapamerpel  ynepxwuBanusa.  I[lapamerpsl
pasjieneHuss  /CTeNeHb  pasfelieHus,  KOd(pPHUIHUEHT
pa3zieNieHns, YWCIIO TEOPETHUECKUX Tapeiok/. BmmsHue
TeMreparypbel Ha pazzaeneHue. IIpaktmka wmerona,
0COOEGHHOCTH  TIPOBENEHHS  XpomarorpadupoBaHus.
MeToapl  KOJIMYECTBEHHOM O00pabOTKM XpomMaTorpaMm
(abcomoTHON KanMOPOBKH, BHYTpPEHHEH HOpMalu3alui,
BHYTpEHHero cranjapra). [loHsTiHe 0 KOMOMHMPOBAHHBIX

METO/1ax: XpOMaTo-Macc-CIIEeKTPOMETPHUS,
XpOMaTOCIEeKTPOOTOMETPHUS, KaluIsipHas
Xxpomarorpadusi.

Kunxoctaast xpomarorpadus. Knaccudukamus meTonos
KHUAKOCTHOM  Xxpomarorpaduu. CymiHOCTP  METOja.
[IpumeneHue KuIKOCTHOW XpomaTorpaduu B (hapMarium.
DIEKTPOXUMHUYECKUE METOAbl aHanu3a. OOIIHMe MOHATHS.
Knaccugukanus 37eKTpOXUMHUECKUX METOIO0B aHaIu3a.
Metonpl 0e3 HaJOXKEHHUS U C HAJIOKEHHEM BHELIHETO
MOTEHLIMANA: IPSAMbIE U KOCBEHHBIE 3JIEKTPOXMMHUYECKUE
MeToAbl. TUNBI M KOHCTPYKIMS 3JIEKTPOXUMHYECKHX
syeeK (mIpuMepsl).

Konnykromerpus. [IpuHumn metona, OCHOBHBIE MOHSATHS.
CBs3b KOHILIGHTPAallUH PACTBOPOB JJIEKTPOJIUTOB C HX
AIEKTPUYECKON MPOBOJUMOCTBIO. [Ipsmas
KOHIYKTOMETPUS. Omnpenenenue KOHLIEHTpALUU
AQHAIM3UPYEMOIO BEIIECTBA 10 JaHHBIM H3MEpPEHUs
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AIIEKTPONPOBOJHOCTH  /pacueTHBIi  METOJ,  METOA
IpagyupOBOYHOTO rpaduxa/.

Konaykromerpuueckoe tutpoBanue. CylHOCTh METOA.
Tunel KpUBBIX  KOHIYKTOMETPHUYECKOIO TUTPOBAHUSA
WHIVBUAYAJIBHBIX BEIIECTB M HMX cMmeced. OnpeneneHue
KOHEYHOHI TOYKH TUTPOBAHUS. IIpumenenne
KOHIYKTOMETpUYECKOro  TuTpoBaHus.  Ilomsatue o
BBICOKOYaCTOTHOM KOHJIYKTOMETPUUECKOM TUTPOBAHUH.
[ToreHnIMOMETpUYECKUH  aHATM3  /MOTEHIIMOMETPHSL/.
[Tpunuun  merona.  OmnpezneneHue  KOHLEHTPALUU
AQHAIN3UPYEMOI'O BELIECTBA B IPSIMOW IMOTEHLIMOMETPUU
/METOJ] TPaZyMpOBOYHOTO TpaduKa, METOJ CTaHIAPTHBIX
no6aBok/. IIpumeHeHue mnpsAMOH  MOTEHLUUOMETPUHU.
[TpumeHenne unoOHceNeKTUBHBIX 3nekTpogo (MCD) B
IIPSIMOY TOTEHLIUOMETPUH.

ITorenunomerpuyeckoe TUTpoBaHue. CyIIHOCTb METOA.
Kpussie HNOTEHLIUOMETPUYECKOTO TUTPOBAHUS
MHIMBUAYAJIbHBIX BEIIECTB U UX CMeceil (MHTerpalibHbIE,
muddepeHaibable, KPUBBIE THTPOBAHUS IO METOIY
I'pana). [lpumeHeHHE NOTEHIIMOMETPUUYECKOTO THUTPO-
BaHUS.

ONEeKTpoAbl,  MCHOJb3yeMblE B IIOTEHLUOMETPHUHU.
Knaccugukaius 1 MexaHu3M BO3HUKHOBEHUS MOTEHIIHMAA.
[Tpumenenne UCD B papmanuu.

[Tonsporpaduueckuii ananuz /monsporpadus/. OOuume
NOHATHS, TpUHIMI MeTona. [lonsporpaduyeckue KpuBbIe,
MOTEHLIMAJ MOIYBOJIHBI, CBA3b BEIMYMHBI AUPPY3HOHHOTO
TOKa c KOHIEHTpaLlUEH. KonnuectBeHHbII
noJsiporpagpuuecKuil aHaau3; onpeereHne KOHIEHTPaLuu
aHAJTM3UPYEMOro BeIleCcTBAa /METOJ TIpagyHpOBOYHOIO
rpapuka, MeTox  A00aBOK, METOJ  CTaHJApPTHBIX
pacTBOpOB/. YCIOBHS NPOBEIEHHUS MOIAPOTrpapuuecKoro
ananu3a. [Ipumenenue nonasporpadum.
AmriepoMerpuueckoe TUTpoBaHue. CyIIHOCTH MeEToJa.
VYcnoBus npoBeeHUsS aMIIEPOMETPUUECKOI0 TUTPOBAHUS.
KpuBsle amnepomerpuueckoro TutpoBanus. llpumenenune
aMIEPOMETPUYECKOTO  TUTPOBAHUS. [Tonsitue 00
aMIIEPOMETPUUYECKOM TUTPOBAHUHU c JOBYMsI
WHAUKATOPHBIMHU JIEKTPOJIAMHU.

Kynonomerpuueckuii ananus. [Ipunnunsr Mmerona. Ipsamas
KynoHoMeTpus. CyIIHOCTh MNPSMON KyJIOHOMETPUM IIpH
mocTosTHHOM — moTteHnuane.  CrocoObl  ompeeneHus
KOJIMYECTBA JJICKTPUYECTBA, MPOLIEAIIETO Yepe3 pacTBop,
B mpsaMoil  KyloHoMerpud. IlpumeHeHwe  mpsamoit
KYJIOHOMETPHH. Kynonomerpuueckoe TUTPOBAHHE.
CymHocTh METOJa. VYcnosus IIPOBEJICHUS

KYJIOHOMETPUYECKOTO TUTPOBaHMs. MHaukanus TOYKH




OKBHUBAJICHTHOCTH. HpI/IMeHCHI/IC KYJIOHOMCTPHUUYCCKOT'O
TUTPOBAHUA.

Tunosble 3amaun

JI1s1 TeKy1Iero KOHTPOIIs, MPOMEXYTOYHOU aTTeCTalluK

Kon

TekcT KOMIIeTEeHUMH / HA3BaHMs TPYA0BO#l pyHKIuM /
Ha3BAHUA TPY/AOBOIO /IeiicTBUSA / TEKCT

C [33.05.01

Dapmanus

OIIK-1

[Criocoben mcnonbp30BaTh OCHOBHBIE OMOJOrHMYecKHe, (HU3NKO-
XUMHUYCCKUEC, MATCMAaTUYCCKHUE MCTOAbI JIA pa3pa60TKI/I,
WCCICOBAaHUH M OKCIEPTH3Bl JICKAPCTBEHHBIX CPEJICTB,
M3TOTOBJICHUSA JICKAPCTBCHHBIX NIPCIIAPATOB

A/05.7

TpyaoBass  QyHKUMS:  H3TOTOBJICHUE  JIEKAPCTBEHHBIX
[IPENAapaTOB B YCJIOBUAX AlITEYHBIX OPTaHU3ALNM.

TpyaoBble fgelicTBHS: TOJArOTOBKA K  M3TOTOBJICHUIO
JIeKapCTBEHHBIX IPENapaTroB IO peuentaM U TpeOOBaHMSIM:
BBINTOJIHEHNE HEOOXOAWMBIX PacueToOB; IOJATOTOBKAa pabovero
MecTa, 000OpyIOBaHHS M JIEKAPCTBEHHBIX CPEACTB, BbIOOp U
[IOJIFOTOBKA  BCIOMOTAaTEJbHBIX  BEIIECTB, PpPalUOHAIBHOU
YIIAKOBKHU.

Pemire 3a1auy

01. Paccuntars pH 0,015 M pacTBOpa MypaBbMHON KHCIIOTBHI.
Kak n3menutcs pH, ecnu k 20 mi1 3Toro pacrsopa npudaBuTh
25 M 0,01 M pactBopa ¢popmuara HaTpus?

02. Paccuutath MOJSPHYIO (MOJB/I) W MaccoByw (T/M)
IpaCTBOpI/IMOCTB cynbdara kambius, ecmu 1TP(CaS04)=2,5-10°

B JUCTWUIMPOBAHHOW BoJe Mpu 25 Tpaaycax M IpHU
M30BITOYHON KOHLIEHTpAIMK cepHON KucioTsl 0,1 MoJIb/I.

03. CocTaBbTe CXE€MBI APOOHOIO M CUCTEMAaTHYECKOT0 aHAJIN3a

cMmecH katnoHOB: Pb%*, AIP*, Fe3*, Ni?*. Hanmmmre ypaBHeHHS
eakui OOHapyXEeHHUs ITHX KaTHOHOB (B MOJIEKYJSIPHOM M

MOHHOW opMax).

04. M3 2,500 v Na,CO3z mpuroroBuan 500,0 mi pacTBOpa.

PaccunTath JUIsl 3TOT0 pacTBOpa: a) MOJISIPHYIO KOHLIEHTPALIUIO,

[0) MOIsIPHYIO KOHIIEHTPALIMIO SKBUBAJIIEHTA, B) TUTP, T') TUTP IO

HCI.

[05. Ompenenute Maccy Na2COs B 250,0 M pacTBOpa, ecinu Ha

tutpoBanue 25,00 Mia 3TOro pacTtBopa € HMHIUKATOPOM

METHJIOBBIM OpPaH)KEBbIM H3pacxogoBaHo 20,20 mu1 pacTtBopa

HCI ¢ xonuentpanueit 0,1010 mosb/11.

[06. Paccunrars ckagok tutpoBanus 10,00 ma 0,2 M pactBopa

NaOH 0,1 M pacrBopom HCIl Ckadok THTpOBaHUS

fonpenensiercss B mpenenax 0,1% Mexay HEIOCTaTKOM |

M30BITKOM TUTPAHTA OT SKBUBAJIEHTHOT'O KOJMYECTBA.

[07. YnenpHoe BpaiieHue MmiaockocTu nosspusanuu o 40% -

HOro pactBopa s0J09HON KucIoThl mpu 10°C pasHa (+1,31°),




npu 20°C  paBua (+0,54°) u npu 30°C pasua (-0,12°).
[Onpenenutsb yroi BpallleHUs IJIOCKOCTH
MOJSIpU3aIliy  pacTBOpa, cojepkamero 5,55 1  s0go4HOMN
K1CJIOTHI B 50 mut ipu 25°C, ecnu nnuHa Tpyoku 15 cMm.

[08. M3MepenHbIi moKa3aTelb IPEIOMIIEHUS pacTBOPA KalbIUs
xyopuna 1,3442. brnwxaitive tabnuaneie 3HaueHus 1,3434 u
1,3445, cootBercTByromue koHueHTpausam 9% u 10%. Kakosa
KOHIIEHTpAIUs UCIIBITYEMOT0 pacTBOpa’?

4. Kpurepuu oueHMBaHNS Pe3y/J1bTATOB 00y4eHHUSs

O1neHKa «omiuuH0» BBICTABISIETCS. 00yJalOUIeMyCsl, €CIIM OH BJIaJieeT 3HAHUSAMHU IpeIMeTa
B IIOJHOM o00beMe Y4eOHOH MpOorpaMmbl, JOCTaTOYHO TIJyOOKO OCMBICIMBAET IUCLUILIMHY;
CaMOCTOATEINIBHO, B JIOTUYECKOH IIOCIE0BATENIBHOCTH U HCUEPIIBIBAKOLIE OTBEYAET HA BCE BOIIPOCHI,
NONYEPKUBAET MPU ITOM CaMO€ CYIIECTBEHHOE, YMEET aHaJW3UpOBaTb, CPAaBHUBATH,
KJIaccu(puImpoBarb, 0000maTh, KOHKPETH3UPOBATh M CUCTEMAaTU3MPOBATh M3YUEHHBIH MaTepuall,
BBIJICJIATh B HEM TIJIABHOE: YCTAHABIMBAaTh INPUYMHHO-CIICACTBEHHBIE CBSI3U; YETKO (OPMHUPYET
OTBETBHI.

OneHka «xopouto» BBICTABISAETCS O0YyYaloLIEMyCs, €ClIM OH BiajeeT 3HAHUAMHU
JUCHUTUTMHBL TIOYTH B TIOJHOM OOBEME NpOrpaMMbl (MMEIOTCS TpoOeibl 3HAHWKA TOJBKO B
HEKOTOPBIX, OCOOCHHO CJIOKHBIX pa3fiesiax); CaMOCTOSITENIbHO U OTYACTH MPU HABOSIIMX BOIPOCAX
JTaeT IOJIHOLICHHBIE OTBEThl HA BOIPOCHI; HE BCEr/la BbLIEISET Haubojiee CYIIECTBEHHOE, He
JIOITyCKAaeT BMECTE C TEM CEPhEe3HBIX OMMOOK B OTBETAX.

OneHka «yooenemeopumensbHo» BBICTABISAETCS OO0ydYarOLIEMYyCsl, €CIM OH BIajieeT
OCHOBHBIM OOBEMOM 3HAaHUN MO AWCLUMILIIMHE, HPOSBISET 3aTPYJHEHUS B CAMOCTOSTEIbHBIX
OTBETaX, ONEPUPYET HETOYHBIMU (HOPMYIHPOBKAMH; B MPOLECCE OTBETOB JIOIMYCKAaeT OUIMOKHU IO
CYIECTBY BOIIPOCOB.

OneHka «Heyooen1emeopumenbro» BHICTABIsIETCS O0ydyarolleMycs, €CIM OH HEe OCBOMI
00s3aTeIbHOT0 MUHUMYMa 3HaHWM NpeaMeTa, He CIOCOOEH OTBETUTh Ha BOIPOCHI AK€ IPHU
JIOTIOJIHUTEIIbHBIX HaBOJAIIUX BOIPOCAX dK3aMEHATOpa.



[Ipunoxenue 1

Yek-1uct OLCHKHU IMPAKTUYCCKUX HABBIKOB

HazBanme IMPAKTUYCCKOI'0 HaBbIKa: OIMPECACIICHUE MaCChl BEIIECCTBA B PACTBOPE METOAOM

HOZOMETPUYECKOTO TUTPOBAHUS

C 33.05.01 dapmanus
K OIIK-1 CriocobeH  HMCMONb30BaTh  OCHOBHBIE — OHOJOTMYecKHe, (U3UKO-
XUMHUYECKHE, XUMUUYECKHE, MaTeMaTHYeCKHE METOJIbl ISl pa3paboTKH,
MCCIICIOBAaHUIA M 3KCIIEPTU3BI JIEKAPCTBEHHBIX CPEJCTB, U3TOTOBICHHS
JIEKapCTBEHHBIX IIPENapaToB
()] A/05.7 N3roroBieHue J€KapCTBEHHBIX IIPENApaTOB B YCIOBUAX alTEYHBIX
Opra"u3aiuin
TH | [loaroroBka K M3rOTOBICHHIO JIEKAPCTBEHHBIX MPENapaToOB IO PelenTaM U TpeOOBaHUSAM:
BBINIOJIHEHHE HEOOXOJIUMBIX PACUYETOB; MOJArOTOBKA paboyero Mecra, 00OpyAOBaHHS U
JCKapCTBEHHBIX  CPEICTB, BBHIOOD H  IOATOTOBKA BCIIOMOTAaTEIbHBIX  BEIIECTB,
palMOHAILHON YIAaKOBKH.
[enictue [IpoBeneHo He nposeneno
1. [Tono6paTh 1ab0paTOPHO-U3MEPUTENBHYIO TOCYTY 1 Gamn -1 Gamn
2. [1oAroTOBUTH YCTAaHOBKY /JIsl TATPOBAHUS 1 Gamn -1 Ganna
3. [loaroToBUTH CTaHAAPTHBIN PACTBOP 33 JaHHOM 1 Gamn -1 6amna
KOHIIEHTPALUU U3 KOHLIEHTPUPOBAHHOTO METOI0M
paszbaBiieHHs
4. [ToaroToBUTH TOUHYIO HABECKY METOJIOM B3BelIMBaHUsA | 1 Gan -1 Oanna
Ha aHAIUTHYECKUX Becax
5. [TonobpaTh COOTBETCTBYIONINI HHIUKATOP 1 Gamn -1 Gamma
6. [IpoBectu TUTpOBaHUE 1 Gamn -1 Gamna
7. Y CTaHOBUTH XapaKTEPUCTUKH CTaHJIAPTHOT'O pacTBOpa 1 6amn -1 Oann
8. [IpoBecTu pacueTsl 0 pe3ysibTaTaM TUTPOBAHUS 1 Gamn -1 Gamna
9. OO6paboTraTk NOJy4YEHHBIE PE3YIBTATHI C TOMOIIBIO 1 Gamn -1 6ann
METOI0B MaTeMaTHUECKOW CTATUCTHKHU
10. | MHTEepnpeTHpOBaTh pe3yNbTaT 1 Gamn -1 6ann
Hroro 10 6amnoB
HaspaHue npakTHueckoro HaBbIka: poToMeTpryeckoe onpenencuue xenesa (111)
C 33.05.01 dapmanus
K OIlIK-1 Crioco0eH uCHoNb30BaTh OCHOBHBIE OHONOrHYecKue, (HU3NKO-
XUMHUYECKHe, XHMHYECKHE, MaTreMaTh4ecKue MeTOAbl s
pa3pabOTKH, WCCIEAOBAaHMA ¥ OKCIEPTH3Bl JIEKApCTBEHHBIX
CpPEeACTB, M3TOTOBJICHHUS JIEKAPCTBEHHBIX MPENapaToB
()] A/05.7 N3roTtoBneHune nekapcTBEHHBIX MPENAPaTOB B YCIOBUIX
anTeYHbIX OpraHu3alui
TH | [ToaroToBka K M3roTOBIEHHIO JIEKAPCTBEHHBIX MPENapaToB M0 pelenTaM U TpeOOBaHUAM:
BBINTOJIHEHNE HEOOXOIUMBIX PACYeTOB; IMOJIrOTOBKA pabO4Yero mecra, 0OOpYHOBaHHS M
JIEKapCTBEHHbIX  CPEJCTB, BBHIOOP M  TOATOTOBKA BCIOMOTAaTEIbHBIX  BEIIECTB,
palMOHAIBHOMN YITAKOBKH.
Henicteue IIpoBeneHo He nposeneno
1. [ToaroToBUTh CTAaHAAPTHBIA pacTBOp MW pacTBOp | 1 Gam -1 Gamn
CpaBHEHHUS 711 BEIOOpa cBeTODMIbTpa
2. N3MepuTh ONTHYECKHE IIOTHOCTHM pPacTBOpa kene3a | 1 Gamt - 1 Gamn
(IIT) mpu pa3TUYHBIX JUIMHAX BOJIH
3. [lo monydeHHBIM  JaHHBIM  TOCTpOUTH  rpaduk | 1 Oamr -1 Gama
3aBHCUMOCTH ONTHYECKOW IUIOTHOCTH OT JJTUHBI BOJIHBI.




4, [IpuroToBUTH CEPHUIO CTAHIAPTHBIX PACTBOPOB IS 1 Gamn -1 6amn
MOCTPOCHHS I'PAAYHPOBOYHOTO rpaka U MpOBEICHHUE
M3MEpEHUI

5. [To rpaxynpoBOYHOMY TpadUKy ONMpPENEINTh 1 Gann -1 Gamn

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

OO01ag o1eHKa:
«3auteHo» He MeHee 75% BBITOTHEHUA
«He 3auteno» 74 u Mmenee% BBIITOJIHEHUS




