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I. AuHOTaUSA

1. Ileab 1 3aAa494 AMCIUTIIHHBI:

[[ev TUCHMIUTMHBL: TOATOTOBKA CIEHUAIMCTOB, BIAACIONIMX TEOPETHYCCKUMM
OCHOBaMH M MPAKTUICCKUMU MpueMaMu (JOTOMETPUH TJITaMEHH.

Metonpl aHanu3a MO0 (POTOMETPUHU TJIAMEHHU SIBIISIOTCS OJAHMMH W3 HamOoJjee
PaCTIPOCTPAHEHHBIX WHCTPYMEHTAIBHBIX METONOB aHaim3a. MX MOCTOMHCTBAMHU
SIBIIIIOTCS  BBICOKAs UYBCTBUTEIBLHOCTH MW JIOCTATOYHO BBICOKAas TOYHOCTH
onpeaencHus. K unciy 10CTOMHCTB 3THX METOA0B MOYKHO OTHECTH M OTHOCHTEITLHO
HEBBICOKYIO CTOMMOCTH TPUMEHSEMOM ammapaTypbl, a, CIeJA0BaTeIbHO, U
CTOMMOCTb BBITIOJTHEHHBIX aHAJTU30B

Bce mepeunciieHHbIe HOCTOMHCTBA METOJOB aHanmM3a Mo (PoTOMETpUM TUTAMEHU
OTIPEACTAIOT MX 0CO000€ MECTO B TOATOTOBKE BBICOKOKBAIU(PUIIMPOBAHHOTO
CHelMagnucTa B OOMACTH AaHAJUTHUYECKOW XWMHU. OTH METOABI SBJISIOTCS
BLKHCHIINM  pa3iejioM  00pa3oBaTeibHOM  MOATOTOBKM  OakanaBpoB, B
3HAUUTENIBHON  CTCTICHM  OMPEACNAIONIMM  MOTCHIMATbHBIE  BO3MOXKHOCTH
UCTIOJIb30BaHUs CTICIMAITUCTA U IEPCTICKTUBBI €TI0 POcTa B M30paHHOH 001aCTH.
3aoauu OCBOCHMS TUCIUIIIMHBIL. MOATOTOBKA CTYACHTOB, YMEIOIIUMHU PEATU30BaTh
BO3MO)KHOCTH, 3aJIOKCHHBIE B ammaparypy s TPOBEACHUS aHaliu3a 10
(doTOMETpUHN TJIAMEHHU, YMEIOMIMX peaju30BaTh y)ke pa3paOOTaHHBIC METOAMKH
3TOTO BHJIA aHAJTM3A.

2. MecTo aucuuniiunsbl B crpykrype OOII

JucumnnuHa «@OTOMETPUST TUIAMEHW» BXOAWT B OJNEKTUBHBIC AUCLMILIMHBL 3
Yactu, (opmupyemMoil ydacTHUKaMu 0Opa3oBaTeNIbHbIX OTHOWEHWH broka 1.
«lucuummmHby y4eOHOTO TUIaHa.

JIMCUMITIMHA ~ 3aKJIAbIBACT 3HAHWS Uil TOATOTOBKHA  BBIMYCKHOW  paloThl,
MPOU3BOACTBEHHOW TMPAKTUKW. JIACHWIIIMHA HEMOCPEACTBEHHO CBS3aHA C
micuummHaMu - «Heopranwyeckass — xumusy,  «AHAJTUTHYECKAs — XUMHD,
«Duznueckas Xumus», « Du3nKay. ITOT METOA C YCIEXOM TPUMEHSIOTCS HE TOJILKO
B XMMHUHM M OHMOJIOTMH, HO U BO MHOTMX JPYrMX OOJIACTSAX HAyKW W TEXHUKH U
TEXHOJIOTHH.

3. O0beM AUCUMILIHHBI: 5 3aueTHBIX ¢AuHuL, 180 akageMHUYECKUX YacoB, B TOM
qucie:

KOHTAKTHAsI ayJAuTOpHasi padoTa: Jjekipy 22 4aca, JJadoparopHbie paboTsl 44
yaca;

KOHTAKTHASI BHEAY/IUTOPHAs1 pad0oTa: KOHTPOJIb CAMOCTOSITENLHOM padboThl — 40
YacoB;

caMOCTOsITeNIbHAsE padoTa: 47 4acoB, KOHTPOJIb — 27 4acoB.

4. Ilnanupyemblie pe3yJbTaTbl O0yYeHHS] MO MHCHUIUVINHE, COOTHECCHHBIX C
IWIAHUPYEMBIMH PE3y/JILTATAMH 0CBOCHUsI 00PAa30BATE/ILHOI NMPOrpaMMbI



Ilnanupyemsie pe3yabTaThbl
O0CBOCHHS 00pa30BaTEe/IbLHOMN
NMPOrpaMMbIl
(hbopmMupyemMbie KOMIICTEHIIHH)

ILnanupyemsbie pe3y/ibTaThbl 00y4eHH
M0 TUCUHHILTHHE

IK-1

Crnocoben BBIOMPATh u
HCIIOJIL30BaTh TEXHUYCCKHUE
CPENCTBA U METOJABI UCTIBITAHUM JIJIs
PELICHUS] UCCIICOBATENBCKUX 3a]a4
XAMHUYECKON HapaBJICHHOCTH,
MOCTABJICHHBIX CIICIUAJIUCTOM 00JIee
BBICOKOH KBaJM(pUKaIun

[1K-1.1 I'InaHupyeT OTACIBHBIE CTAIAN
UCCJIEA0BAHMS ITPUA HAJTMUMK OOILETO MIaHa
HUP

[1K-1.2 BeiOupaeT TEXHUUECKUE CPENCTBA
Y METOBI MCTIBITAHMIA (13 HAOopa
UMEIOIIAXCS ) ISl PEIIECHKS TOCTABICHHBIX
3amay HHUP

[1K-1.3 'oTOBUAT OOBEKTHI UCCIIEI0BAHUS

I1K-2
Cnoocoben OKa3bIBATh
UH(OPMALIMOHHYIO MOJICPIKKY

cacnpaimceraM, OCYLICCTBIIAIOINM
HAay4YHO-HCCJICAO0BATCIILCKHUC pa6OTI>I

[IK-2.1 TIpoBOAMT NEPBUYHBIA TOMCK
uH(pOPMALMK M0 3aJJaHHOW TEMATHKE (B
T.4., C UCMOJb30BAHUEM MATEHTHBIX 0a3
JTAHHBIX )

[IK-2.2  Anamuzupyer u  o0oOwmiaer
pe3yabTaThl MATCHTHOTO TMOMCKA IO
TEMATHKE MPOEKTa B BHIOPaHHOM 00nacTu
XUMHH (XUMHYECKON TEXHOJOTHN )

5. ®opma MPoMeKYTOUHOM aTTeCTANHH U CEMECTP NMPOX0KICHHS:

JK3aMEH B 8-M CEMECTPE.

6. SI3pIK IpenogaBaHus PYCCKHIA.

II. Conepxkanne TUCOMILIHHBI, CTPYKTYPHPOBAHHOE N0 TeMaM (pas3aesiam) ¢
YKa3aHUeM OTBeJACHHOI0 HA HUX KOJIUYeCTBa aKaIeMHYeCKUX YaCOB U BH/I0B

YUYCOHBIX 3aHATHI

YueOHast Bcero | KonraktHas pabora (4ac.) KonTpons Camoctos | Konrponb
nporpamma — | (dac.) CaMOCTOSITENIbHON | TeNbHast
HAaUMEHOBaHUE paboThl pabota
pa3aeNoB U TeM Jlexkumu | Ilpaktuueckue (dac.)
(;mabopatopHbIe)
paboThI
1.BBeneHue 2 2
2. Ilnamenno- 104 10 32 20 27 15
SMUCCHUOHHBIN
aHaJIN3




3 74 10 12 20 20 12
IInamenno-
abcopOLUoHH
bII aHAJIU3.
Hroro 180 22 44 40 47 27

III. O6pa3oBaTe/ibHbIC TEXHOJOTHH

YueOHast mporpamma —
HaNMEHOBAHUE Pa3/EeNoB U
TEM (8 CMpo2om
cOOmMeemcmau ¢ pazoenom

Bun zansatus

O06pazoBarebHbIe TEXHOJIOTHH

11 PITT])
1.Benenue Jlekuus, Jlexums, tuckyccusl,
AKTUBU3ALMS TBOPUYECKOMN
JEATEIBbHOCTH
2. IlnameHHo-3MHuCCHOHHBIN | Jlekuus, Jlexius, aMcKyccus,
aHamM3 na6opaTopHvas[ padotaB | grrypm3anms TBOPYECKOI
XAMIFCCKOM IIEATENEHOCTH, METOJI MAJIBIX
naboparopun ’
IPyNIL, NOArOTOBKA U
peanm3anus 1a00paTOPHBIX
padoT U MHTEPIPETALIAS
PE3YJIBTATOB
3 TInaMeHHo- Jlexuust, Jlekims, nuckyceus,
abCOpOIMOHHBIH aHANHNS. nabopatopHas pabota B | axTHBH3AIMS TBOPYECKOH
NN IIEATENEHOCTH, METOJI MAJIBIX
naboparopun ’
IPyNIL, NOArOTOBKA U
peanm3anus 1a00PATOPHBIX
padoT U MHTEPIPETALIAS
PE3YJIBTATOB
IV. OneHouynbsie  marepuanbl sl NPOBEACHHS  TeKylleil w

MPOMEKYTOYHOM aTTECTAUN

TunoBbie KOHTPOJILHBIC 33IaHUA JJI1 IPOBEPKH YPOBHS C(POPMHPOBAHHOCTH

rkomnerennun ITK-1

CnocobeH BBI6I/IpaTB M UCIIOJIb30BaTh TCXHUYCCKHUC CPCACTBA 1 MCTOAbL
WUCHBITAHUHN IS pPCHICHUA UCCIICAOBATCIILCKUX 3ada4d XUMHYECKOM
HaIpaBJICHHOCTH, IIOCTABJICHHLIX CIICHUAIINCTOM 0oJiee BBICOKOM KBaJ'II/I(i)I/IKaHI/II/I




Jran
(popmupoBanus
KOMIICTEHIIUH, B

TunoBbie
KOHTPOJIbHBIE 321aHUSA
JUISA OLICHKH 3HAHMIA,

Ioka3arenu u
KPUTEpPUH OLCHUBAHUSA
KOMIIeTEHIUH, IIKaJIa

KOTOPOM y4acTBYeT yMeHHuii, HABBIKOB (2-3 OLICHHUBAHHSA
AHCUHMILTHHA npumMepa)
IIK-1.1 IInaaupyer 1. Hwmeercsa MOJIHOE
OTACTBHBIC CTAHH AOBCOpPOLIMOHHBIM METOIOM BEPHOE pelieHue,

HUCCICca0OBaAHUA HpI/I HAJIUYHUHU
oOwero mrana HUP

MIOJIy4€HBI Pa3yJIbTaThI
TIOTJIOIEHHS [Tl CEPUU
CTaHIAPTHBIX PACTBOJIOB PTYTH:
C(Hg)? mxr/mn 00,30 0,60 1,00
2,00
IMornomenue 0,02 0,90 0,175
0,268 0,440
[Mornomenune npodsr 0,040.
KakoBa kOHIEHTpaIus pTYTH B
npobe?
ITocTponTh KaMUOPOBOYHBIH
rpadux B Excel, HaiiTn
ANMPOKCHMHUPYIOIIYIO (PYHKLIIO
U C €€ MOMOIIBIO BBIYUCIHTD
pe3yJbTaT.

2.

Ilpu OIpeaeIeHun
CBHHIA B Mpo0e MeTonoM
¢doToMeTpUH TJIAMEHU TOJy4YeH
curan 0,325 ycmen. K mpobGe
oosemoMm 100 mn noGasmu 300
MKJT COJH CBHHLIA c
KoHIeHTpanuedr 50,0 wmr/n u
nonyunsu curnai 0,670 yca.en.

KakoBa  kOHUEHTpauus
cBUHIA B mpode? [y pacueTos
HCIIOJIb30BaTh rpaduuecKuii
meron ¢ npuHeHeHueM Excel.

BKJIFOYAIOLIEe MPABUIbHBIN
orBeT — 3 Oamma; JlaHo
BEPHOE peleHue, HO
JOTYIIEeHbI
HECYIIECTBEHHbBIE
bakTuueckue OmUOKH, He
HCKaKAIOIIHE obmrero
cMbicia— 2 Oajia; .
Hmeercss BepHOE pelieHue
TONBKO YacTH 3ajaHusi— |
bamn. 1 6amn— «3» 2 Oanna

— «4» 3 bamna — «5»

[1K-1.2 Beibupaer
TEXHUYECKHE CPEICTBA U
METOIbI UCTIBITAHHH (13
HaOOpa UMEIOIIHXCST) IJIs

pemeHI/m ITIOCTAaBJICHHBIX
3anay HHUP

1.

AOBCOpPOLIMOHHBIM METOIOM
MOJIyY€HbI Pa3yJIbTaAThI
MOTJIOIEHUSI 1JIs1 CEPUN
CTaHIAPTHBIX PACTBOJIOB PTYTH:
C(Hg)? mxr/mn 00,30 0,60 1,00
2,00

IMornomenue 0,02 0,90 0,175
0,268 0,440

[Mornomenune npodsr 0,040.
KakoBa KOHIIEHTpaIUs PTYTH B
pobe?

Hwmeercs MOJIHOE
BEpPHOE pelieHue,
BKJIFOYAIOLIee MPABUIbHBIN
orBeT — 3 Oamma; JlaHo
BEpPHOE pelieHue, HO
JOMYIIEHbI
HECYIECTBEHHBIC

dakTudeckne OmMMUOKH, He




ITocTponTh KaMUOPOBOYHBIIH
rpaduk B Excel, Hatitn
ANMPOKCUMHUPYIOIIYIO (PYHKLIUIO
U C €€ MOMOIIBIO BBIYUCIHTD

pesyibTarT.
2.
Ilpu OIpeAeIeHUN
CBHHIA B Mpo0e MeTOoIOoM

doToMeTpUH TJIAMEHU TMOJy4YeH
curan 0,325 ycmen. K mpobGe
oosemoMm 100 mn noGasmiu 300
MKJT COJH CBHHLIA c
koHIeHTpanueir 50,0 wmr/n u
nosnyunsu curnani 0,670 yca.en.
KakoBa  kOHUEHTpauus
cBUHIA B mpode? s pacueTos
HCIIOJIb30BAaTh rpadpuygeckuit
meron ¢ npuHeHeHneM Excel.

UCKAKAKOLLIHE o01Iero

cMbicia— 2 Oana; .
Hmeercst BepHOE peuieHue
TONBKO YacTH 3ajaHusi— |

Oamn. 1 0amn — «3» 2 Gama

— «4» 3 bamna — «5»

TIK-1.3 'oTOBUT OOBEKTHI
UCCJIEIOBAHUS

1

IToueMy OnHOBpPEMEHHBIN aHAIN3
HECKOJIbKUX 3JIEMEHTOB
paMeHHO-a0COpPOLIMOHHBIM
METOAOMOOJIEE  CJIOXKEH,
PaMEHHO-3MHUCCHOHHBIM
METOA0M?

yeM

2.

Kakoe BIIUSTHUE OKaXKeT
U3MEHEHHE CKOPOCTH IOTOKa
rOprOYero ra3a U OKHCIUTENS Ha
IIpaKTHYECKHe pe3yJIbTaThl
aHanusa o doromerpun
njaamMeHu?

3.

ITouemy B IJIAMEHHO-
abcopOLMOHHBIM MeToze
UCIIOJIB3YIOTCS LIeJIeBbIe
ropejJkd, a B  IUIAMEHHO-

abcopOLMOHHOM HeT?

IIpaBunbHbBIN OTBET —
1 6ann Tecr uz 3 3amanmit: 1
Oamn — «3» , 2 Ganna — «4» |

3 Damia — «5»

TunoBbie KOHTPOJILHBIC 32IAHUSA IS IPOBEPKH YPOBHSI CPOPMHUPOBAHHOCTH

rkomuerenuun [ [K-2
Cnoocoben OKa3bIBaTh

WH(OPMALMOHHY O

MOJJEPKKY
OCYILIECTBIISIOIIMM HAY YHO-UCCIICI0BATENBCKUAE PAOOTHI

CIICIHAIIACTAM,



Jdran
(popmupoBanus
KOMIICTeHIUH, B

TunoBbie
KOHTPOJIbHBIE 321aHUSA
JUISA OLICHKH 3HAHMIA,

Iloka3arenu u
KPUTEpPUH OLCHUBAHUSA
KOMIIeTEHIUH, IIKaJIa

KOTOPOM Y4acTBYyeT yMeHuii, HABBIKOB (2-3 OLICHHUBAHHSA
JUCIHHUIIJIHHA npuMepa)
TIK-2.1 [TpoBoauT 1. AGCOpPOLMOHHBIM METOIOM Hmeercsa MMOJIHOE
TIePBUYHBIN MTOMCK | TOMy4Y€HBI Pas3yIbTaThI BEPHOE perutenie,
undopmaium [0 | MOTIOMeH s s CepHu | BKJIFOYAIOIEEe MPABUJIBHBIN
o CTaHIApPTHBIX PACTBOJIOB PTYTH: | oTBeT — 3  Oamna; [lano
3a/IaHHON TemaThke (B C(Hg)? mxr/ma 00,30 0,60 1,00 | BepHOE pelueHue, HO
T.4., C UCITIOJIBb30BaHUCM 2,00 JOIMYLIEHBI
MaTCHTHBIX 0a3 | [ornometne 0,02 0,90 0,175 HECYILIECTBEHHBIE
JTAHHBIX ) 0,268 0,440 dakTHueckue OMMUOKHU, HE
[Mornomenune npodsr 0,040. HCKaXaroLue o0rmero
KakoBa kOHIEHTpanusi pTyTH B | cMbicia— 2 Oaja, .

npobe?
ITocTpouTh KaMNOPOBOYHBIIH
rpadux B Excel, HaiiTn
ANMPOKCHMHUPYIOIIYIO (PYHKLIUIO
U C €€ MOMOIIBIO BBIYUCIHTD
pe3yJbTarT.
[Nosicaute ocobeHHOCTH
UCTIONIB30BAHUSI METOA
KaHOpOBOrHOTO rpaduka s
MJIAMEHHO-a0COPOITMOHHOTO
Metozna. CornocTaBUTh pe3yJIbTaT
C JaHHBIMH OTKPBITBIX 0a3
TAHHBIX.
2. Ilpu omnpeneneHun CBHUHIIA B
npobe MeromoM  (HoTOMETpPHUH
njaameHu nosydeH curan 0,325
yci.en. K npobe oopemom 100 mn
nobasunu 300 MK CONU CBUHLIA
¢ konreHrpanueir 50,0 mr/in u
nonyunsu curnai 0,670 yca.en.
KakoBa  xOHUeHTpauus
cBUHIA B npobe? s pacueTos
HCIIOJIb30BaTh rpaduueckuit
meron ¢ npuHeHeHueM Excel.
[Mosicante ocoGeHHOCTH
UCTIONIB30BAHUSI METOA
CTaHIAPTHBIX JOOABOK AJIs
NPaMEHHO-3MHUCCHOHHOTO
Metozna. CornocTaBUTh pe3yJIbTaT
C JTaHHBIMH OTKPBITBIX 0a3
TaHHBIX.

Hmeercst BepHOE pelieHHe
TOJIBKO YacTHh 3amaHus— 1
Oamr. 1 Oamn — «3» 2 Oanna
—«4» 3 bamta — «5»

[1IK-2.2 Aranusupyer
1 000011aeT
PE3YJIbTATHI

1. AGcopOIMOHHBIM METOIOM
MOJTyYeHbI Pa3yJIbTaThl

Hwmeercsa [IOJIHOE
BEPHOE pelieHue,
BKJIFOYAIOLIEe MPABUIIbHBIN




NAaTEHTHOTO TIOKUCKA IO
TEMAaTUKE TPOEKTa B
BBIOpaHHOW 001aCcTH
XUMHH (XUMUYECKOH
TEXHOJIOTHH )

MIOTJIOIEHUS [l CEPUU
CTaHAPTHBIX PACTBOJIOB PTYTHU!
C(Hg)? mxr/mn 00,30 0,60 1,00
2,00

IMornomenue 0,02 0,90 0,175
0,268 0,440

[Mornomenune npodsr 0,040.
KakoBa KOHLIEHTpaLUs PTYTH B
npobe?

ITocTpouTh KaMNOPOBOYHBIIA
rpadux B Excel, HaiiTn
ANMPOKCUMUPYIOIIYIO (YHKLHIO
U C €€ TIOMOLIBIO BBIYHCIUTD
pe3yJbTarT.

[Nosicante ocobeHHOCTH
UCTIONIB30BAHUSI METOA
KaTMOpOBOYHOTO rpaduka s
aATOMHO-a0COPOITMOHHOTO
Metozna. CornocTaBUTh pe3yJIbTaT
C IJAHHBIMHU OTKPBITBIX 0a3
JAaHHBIX.

2. Ilpu omnpeneneHun CBHUHIIA B
npobe MeronoM (HOoTOMETpPHUH
njaameHu nosydeH curan 0,325
yci.en. K npobe oopemom 100 mn
nobasuinu 300 MK CONU CBHUHLIA
¢ konmeHrpamueir 50,0 mr/in u
nonyunsu curnai 0,670 yca.en.
KakoBa kKOHIEHTpAIMs CBUHLIA B
npobe? st pacueTos
UCTIOJNB30BATh rpadUIecKuii
meron ¢ npuHeHeHueM Excel.
ConoctaBUTh pe3ybTaT ¢
TaHHBIMH OTKPBITBIX 0a3
TaHHBIX.

0COOEHHOCTH
UCTIOJIb30BAHUS MeToza
CTaHNAPTHBIX  J00aBOK s
aTOMHO-3MHCCHOHHOTO METO/A.
3. Ilouemy OIHOBpPEMEHHBIN
aHAJN3 HECKOJBKUX 3JIEMEHTOB
paMeHHO-a0COpPOLIMOHHBIM

TTosicuure

METOIOMOOJIEE  CIIOKEH, YeM
NMPaMEHHO-3MUCCHOHHBIM
METOIOM? Hcnonbayiite

OTKPBITHIC 0a3bl JaHHBIX JIA
IIOATOTOBKH OTBETA

orBeT — 3 Oamna, [aHo
BEPHOE pelieHue, HO
JOMYIIEHbI
HECYIIEeCTBEHHbIE
¢dakTuueckne OmMUOKH, He
HCKaKAFOIIIHE obmrero
cMbicia— 2 Oajia; .

Hmeercst BepHOE pelieHue
TOJIBKO YacTHh 3ajaHus— 1
Gamr. 1 Oamn — «3» 2 Oanna
—«4» 3 bamta — «5»

IIpaBunbHbBINA OTBET —
1 6ann Tect u3 3 3amanuii: 1
Oamn — «3» , 2 Ganna — «4» |
3 Oamna — «5»







VI. Meroguueckue marepuajgbl st O00y4arOIMXCHd 1O OCBOCHHIO
AUCHHIIIMHBI
YueOHast nporpamMma JHCIUMILTHHBI

. Knnaccudukanumsa Mmeronos ananmza no porometpuu miamenu. O0mactu
npumeHenus. O0uias cxema anmnaparypHoOi peaiu3aiiu TUX METOI0B aHajIK3a.

OCHOBHbBIE TOHSTHSI B TUIAMEHHO-DMUCCUOHHON (POTOMETPHH.
OOmas cxemMa OCHOBHBIX MPOLIECCOB. PachblicHUE aHATU3UPYEMOTO
pactBopa. OCHOBHBIE BHJIbI PAaCHbUIMTENCH, MPUHLIUNBI UX PAOOTHI,
KOHCTPYKTHUBHBIE 0COOCHHOCTH, TPEOOBAHUS, IPEAbABISEMBIE K HUM.

[InamMeHa,  WCMOJIL3yeMbIE B IUIAMEHHO-AMHCCHUOHHOM
(doromeTpun. YcioBust 00pa3oBaHus U CTPYKTypa miameH. OCHOBHBIE
napameTpsl TIAMEH U UX BIMSHHUE HA PE3yJibTaThl aHau3a. [ openkuy,
UCMOJIb3YEMBIC B MJIAMEHHO-IMUCCUOHHOM aHAINU3E, UX YCTPOMCTRO,
OCHOBHBIE XapaKTEPUCTHKH.

DUZUKO-XUMUYECKUE MTPOLECCHI, MPOUCXOAIIUE B IUTAMEHH TIPU
TUIAMEHHO-3MHACCUOHHOM aHaim3e. O0mias cxema npoueccon. M3nyye-
HUE CBETA B IUIAMEHU. ATOMHbBIE, MOJIEKYJISIPHBIE, CILTOLIHBIE CIIEKTPHI.
3aBUCUMOCTb MEKIY WHTCHCUBHOCTBHIO U3TyUCHHUs U KOHLEHTpAIUeH
3JIEMEHTOB B PACTBOPE.

DOTOMETPBI U CIEKTPOPOTOMETPHI 151 SMUCCHOHHOTO METO/IA.
Tumnbl mpruOOPOB, X XaPAKTEPUCTUKHU U 007aCTh MPUMEHECHHUS, UX
OCHOBHBIE Y3JIbl.

Texnuka potoMmeTpupoBanus. Pabouas 001acTh KOHIIEHTPALIUN.
H3mepeHne ¢ mOMOLIBIO: TPagyUupPOBOYHON KPUBOI, METOAA OTPAHUYH -
BaOIIMX PaCTBOPOB, METO1a 10OAaBOK. BrIOOP miaMeHu.

OcHoBHbI€ MOHATHS. O0MIAst CXeMa OCHOBHBIX MPOIIECCOB.
DOUNKO-XUMUYECKHUE MPOLIECCHl B A0COPOLIMOHHOM METOJIE.
[Tornouienue ceera B miaMeHu. HemnaMeHHbIe METOIbI aTOMU3ALIH.

doroMeTprl Wi aOCOPOLMOHHOTO MeToa. THIbl MPUOOPOB.
HICTOYHMKM M3ITyYEHMS: JIAMIIbI C MOJIBIM KaTOAOM, JIaMIIbl C Mapamu
META/UI0B. MOHOXpOMATOPhI, MPUEMHHUKH, U3TYUYCHUS], YCUIUTEIH,
PETUCTPUPYIOIIUE TPHOOPHI.

Texnuka poromerpupoBanus. Beibop miamenn. M3mepenue
KOHIIGHTpALMKU pacTBopa npoosl. Mcnonb3oBaHue
AIEKTPOTEPMUYECKON aTOMU3alUK Jisl a0COPOIIMOHHOTO METO/IA.

Ilepedens 1a00paTOpPHBIX PpadoT

1.O3HaKOMJIEHUE C MPpaBUJIaMUA pabOThI HA MJTAMEHHOM
cnekrpodoromeTpe. [IoncK ONTUMANBHBIX MAPAMETPOB PAOOTHI MIIAMEHHOTO
¢oromerpa ans aHaym3za Li, K, Na.

2.KauecTBeHHBIH aHanu3 pacTBopa Ha npucyteTBre Li, K, Na.



3.Onpenenenne coaepxxanns L1 (K, Na,) MeTonom rpaayupoBOYHOMR
KpUBOH
4.Onpenenenue conepxkanus L1 (K, Na, Ca) merogom n1o0aBok

5. Onpenenenune coaepxkanust Na v K B 00pasiie MUHEPaTbHON BOABI
6. OneHka KayecTBa KaIMHHOTO yA0OpEeHH (TI0 COACPIKAHUIO KAJTUS )

7. O3HaKOMJICHUE C MPpaBUjIaMU PadbOThl HA AaTOMHO-a0COPOIIMOHHOM
crniekrpodoTomeTpe. BoiOOp onTUMaibHBIX TAPAMETPOB JUIsl ONPEACTICHUS
COJICPKAaHHS B PaCTBOPE Ag.

8. Onpenenenue coaepkanust cepedpa METOIOM aTOMHO-a0COPOIIMOHHOM
CMEKTPOCKOMUK B MpoOe CruiaBa.

9. Onpenenenue coaepskanus Fe, Ni B crtaBe

IIporpamma UTOroBOIro 3K3aMeHa

Knaccupukanus meTonoB ananmsa no GoromeTpun miameHu. O0nacTu
npuMmeHeHus. O01ias cxema annaparypHoil peaau3anuy STHX METOJ0B aHaIM3a.

OCHOBHBIE MOHATUS B IUIAMEHHO-3MUCCUOHHOH (POTOMETPHUU.
OOwmas cxemMa OCHOBHBIX MPOLIECCOB. PachblicHUE aHATU3UPYEMOTO
pactBopa. OCHOBHBIE BHbl PACHBUIMTEICH, MPUHLUIB UX PadOThI,
KOHCTPYKTUBHBIE 0COOCHHOCTH, TPEOOBAHUS, IPEAbABISEMbBIE K HUM.

[Inamena,  WCMONB3yeMbIE B IUIAMEHHO-3MHCCHOHHOM
(doromeTpun. YcioBust 00pa3oBaHus U CTPYKTypa miameH. OCHOBHBIE
napaMeTpsl MIIAMEH W UX BIMSHUE HA PE3yJIbTaThl aHaiu3a. [ openku,
UCMOJIb3YEMBIC B IJIAMEHHO-3MUCCUOHHOM AHANU3€, UX YCTPOHCTBO,
OCHOBHBIC XapaKTCPUCTHKH.

DUZUKO-XUMUYECKUE MTPOLIECCHI, MPOUCXOSAIIUE B IUTAMEHH TIPU
IUTAMEHHO-3MHACCUOHHOM aHaim3e. O0mias cxema npoueccon. M3myye-
HUE CBETA B IUIAMEHUA. ATOMHBIC, MOJICKYJISIPHBIE, CIIJIOIIHBIE CIIEKTPHI.
3aBUCUMOCTb MEKIY WHTCHCUBHOCTBIO U3TyUCHHUs U KOHUEHTpAIMeH
3JIEMEHTOB B PAaCTBOPE.

DOTOMETPHI U CHEKTPOPOTOMETPBI AJ1sI SMUCCHOHHOTO METOAA.
Tumnbl npuOOPOB, X XaPAKTEPUCTUKHU U 007aCTh MPUMEHECHHUS, UX
OCHOBHBIC Y3JIbI.

Texnuka potoMmerpupoBanus. Pabouas 001acTh KOHIIEHTPALIUNA.
H3Mepenue ¢ OMOLIBIO: TPaayuPOBOYHOM KPUBOM, METOIa OTPAHUYM -
BaOIIMX PaCTBOPOB, METO1a 10OaBOK. BriOOp miaMeHu.

OcHoBHbI€ MOHATHS. O0MIAst CXeMa OCHOBHBIX MPOIIECCOB.
DOUNKO-XUMUYECKHUE MPOLIECCHl B A0COPOLIMOHHOM METOJIE.
[Tornomenue cBeta B miiaMeHH. HemmaMeHHbIE METOIbI AaTOMU3ALUH.

doroMeTprl Mg aOCOPOLMOHHOTO METoa. THIbl MPUOOPOB.
HICTOYHUMKM M3ITYyYEHUS: JIAMIIbI C MOJIBIM KaTOAOM, JIaMIIbl C Mapamu



META/UI0B. MOHOXpOMATOPBI, MPUEMHHUKH, U3IYUYCHUS], YCUIUTEIH,
PETUCTPUPYIOIINE TPHOOPHI.

Texnuka poromerpupoBanus. Beibop miamenn. M3mepenue
KOHUEHTPaMu pacTBopa npoOsl. Mcnonbs3oBaHue
AIEKTPOTEPMUYECKON aTOMU3alKK Jisl aDCOPOIIMOHHOTO METO/IA.

PeliTUHI-KOHTPO/IbL

1 MOJAVYJIb

JlaGoparopHas padora Nol

BrInonHeHue NpakTHYeCKoi (3KCIEPUMEHTAIBHOM ) 3a1aun — 3 G6asiia
OOBACHEHNE TEOPETUUECKUX OCHOB TaHHOU paboThl — 1 Gasia

Cobece10BaHUE MO OJTHOMY M3 33JIaHUM /TSl CAMOCTOSTENBHOM paboThI -1 6am
Pemenue 3anaun Ha TeMy JaHHOM tTaboparopHoii paboTel — 1 Ga
JlaGoparopHas padora No2

BrInonHeHne npakTHyecKoi (3KCepUMEHTaIbHOM ) 3a1aun — 3 6asiia
OOBACHEHNE TEOPETUUECKUX OCHOB TaHHOW paboThl — 1 G6asia

CobecenoBanue Mo OAHOMY M3 3aJaHHi U CAMOCTOATENBHON PadoThI -1 a1
Pemenue 3anaun Ha TeMy JaHHOM TaboparopHoi paboTel — 1 6a
JlaGoparopHas padora No3

BrInomHeHne NpakTHYECKOM (SKCIEPUMEHTAIBHOM ) 3a1a4n — 3 6asiia
OOBACHEHNE TEOPETUYECKUX OCHOB TaHHOU paboThl — 1 Gasia

CobecenoBanne Mo OAHOMY M3 3aJaHHiA U CAMOCTOATENBHON PadoThI -1 a1
Pemenue 3anaun Ha TeMy JaHHOM TaboparopHoi padboTel — 1 Gam
JlaGoparopHas padora N4

BrInonHeHue NpakTHYecKoi (3KCIEpUMEHTAIBHOM ) 3a1aun — 3 G6asiia
OOBACHEHNE TEOPETUUECKUX OCHOB TaHHOW paboThl — 1 Gasia

CobecenoBanne Mo OAHOMY M3 3aJaHHiA U CAMOCTOATENBHON PadoThI -1 a1
Pemenue 3anaun Ha TeMy JaHHOM TaboparopHoi padboTel — 1 6am
JlaGoparopHas paGota No5

BrInonHeHne NpakTHYeCKOi (SKCIEPUMEHTAIBLHOM ) 3a1aun — 3 Gasiia
OOBACHEHNE TEOPETUUECKUX OCHOB TaHHOU paboThl — 1 G6asia

CobecenoBanue Mo OAHOMY M3 3aJaHHid U CAMOCTOSATENBHON PaboThI -1 a1
Peenue 3anaun Ha TeMy JaHHOM TaboparopHoi padboTel — 1 Gam

IlepBast KOHTPOJILHASA TOYKA

e 30 DanIOB

2 MOAYJIb

JlaGoparopHas padota No6

BrInonHeHue npakTHyeCcKoi (3KCIEpUMEHTAIBHOM ) 3a1aun — 3 G6asiia
OOBACHEHNE TEOPETUUECKUX OCHOB TaHHOU paboThl — 1 Gasia

CobecenoBaHME MO OJTHOMY M3 33JIaHUM JUTsl CAMOCTOSATENBLHOM padoThl -1 6amn
JlaGoparopHas padora No7

BrInonHeHne NpakTHYeCcKoi (SKCIEPUMEHTAIBHOM ) 3a1aun — 3 Gasiia
OOBACHEHUE TEOPETUUECKUX OCHOB TaHHOU paboThl — 1 Gasia

CobecenoBaHKE MO OJTHOMY M3 33JIaHUM JUTsl CAMOCTOSATENBHOM paboThI -1 6amn




JlaGoparopHas padora Ne8

BrInosiHEHUE NpakTHYECKOH (SKCIEPUMEHTAIBHOM ) 3a1aun — 4 6asiia
OOBACHEHNE TEOPETUYECKUX OCHOB TAHHOU paboThl — 3 Gasia
CobecenoBaHUE MO OJTHOMY M3 3aJIaHUM JUTsl CAMOCTOSATENBHOM paboThI -1 6am
Pemenue 3anaun Ha TeMy JaHHOU tTaboparopHoi padboThl — 1 6a
[TpeMuanbHbIii Oasjibl 3a KAUECTBO U TBOPUECKU MOAX0/] MPH BHINOJHEHUU
JadopaTopHOit paboTsl — 1 6amn

JlaGoparopHas padora Ne9

BrInonHeHne NpakTHYecKoi (3KCEpUMEHTaIbHOM ) 3a1aun — 4 6asia
OOBACHEHNE TEOPETUYECKUX OCHOB TAHHOU paboThl — 2 Gasia

CobecenoBaHKE MO OJTHOMY M3 33JIaHUM JIs1 CAMOCTOSATEIBLHOM paboThI -2 0a1
Pemenue 3anaun Ha TeMy JaHHOM tTaboparopHoii paboTel — 1 Ga
[TpeMuanbHbIii Oasijibl 32 KAUECTBO U TBOPUECKHU MOAX0/] P BHIMOJHEHUU
JadopaTopHOit paboThl — 1 6amn

Bropast KOHTpPOJIbHASA TOYKA

...................................................................................... 30 6ans10B
JK3aMEH — UTOTOBOE TECTUPOBAHUE 110 TEME .......... 40 6a10B
Hroro 3a cemectp 100 6an10B

[TprmeydaHue: €Ciii HE BITTOJIHEHA SKCIIEPUMEHTaIbHAS 4acTh
JadopaTopHOit paboTh, TO JadopaTopHas padoTa HE MOXKET ObITh 3aYTCHA U 3a4ET
10 JAHHOW AMCIUIIJIMHE 32 TPUMECTP HE BHICTABIIAETCS

VII. MaTepuajibHO-TEXHHYECKOE 00eCeYeHue

1. ITnamenHsIit poTOMETP

2. J1o3aropsl, MEKPOLIITPHULIBI
3. Komnsreproe 10 asist 00paboTku pe3yabTaToB aHAIM3aA.
4. XuMu4ecKas mocyia i PeakTUBbI

VIII. Ceenenust 06 00HOBJIeHHH pado4eii MporpaMmbl AUCHHILIHHBI

Nem. . OOHOBIIEHHBIH OrnucaHue BHECEHHBIX PexBU3UTHI NOKYMEHTA,
pazzaen padboyei W3MEHEHUH YTBEPIUBIIETO
MPOTrPaMMBbI H3MEHEHHUS
JUCIHITIIUHBI
1. Paznen I ArHOTamus. W3MeHBI 4achl TEKIHHA | ITporokoa Nell ot 28.04.21r.
MPaKTHYECKUX 3aHATHH COIIacHO 3aceJaHHA YUCHOTO COBETa
yueOHOMY TUIaHy Ha 2021-2022 y4. | XHMHKO-TEXHOJIOTHUCCKOTO
TOx (akympTeTa
2. Paznen V. Yuebno- JIONOTHEH CITHCOK OCHOBHOM U ITporokoa Nell ot 28.04.21r.
METOMYECKOE U JOIOJIHUTEIbHOH TuTEpaTyphl 3aceJaHHA YUCHOTO COBETa
I/IH(I)OpMaI.[I/IOHHOG XHMHKO-TCXHOJIOTHYCCKOTO
obecrieueHne (axynprera
JAHCITUITITHHBI




