MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHNM S POCCUMCKOM ®EJEPAITN
denepanbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs

«TONBATTUHCKNNA TOCYTAPCTBEHHBIA YHUBEPCUTET»
b1.0.18

(unoexc OoucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

AHanuTnyeckas XuMus

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAITPABJICHUIO TTOATOTOBKH
04.03.01 Xumus

HaMpaBJICHHOCTD (POduIIb)
MenunuHckast v papMareBTHIecKast XUMHUS

®opma 00ydeHus: OuHast
I'ox mabopa: 2020
O6mras TpynoemMkocTsb: 18 3E

Pacnpe;[e.ﬂeﬂne aC0B JUCIMIUIMHLBI IO CEMeCTpamM

CemecTp 4 5

@®opMa KOHTPOJISI | DK3aMEH | DK3aMeH Hroro
Buj 3ansarui
Jlexun 68 68 136
JlaGopaTopHsble 102 102 204
IIpakTnueckue 34 68 102
PykoBoacTBO: KypcoBbie paboThI (mpoekThl) / PI'P KP KP
IIpoMexyTouHas aTTecTalusl 035 0,35 0,70
KonrakTHas pabora 204,35 205,35 409,7
CamocrosiTenbHas paboTa 48 119 167
KonTpois 35,65 35,65 71,3
Htoro 288 360 648




Pabouyto mporpamMmmy coctaBui(u):
JIOLIEHT, K.X.H. ['puropsea O.b.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

OtcyTcTBYET

Penensent

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouast mporpamma auciuruinHbl coctaBiieHa Ha ocHoBaHuu PI'OC BO u yyebHOrO miana

HATPaBIICHUS TTOITOTOBKU
04.03.01 Xumus

Cpoxk aeiicTBusi pado4eil nporpaMmbl IMCUMIVIMHBI 10 « 31 » aBrycra_ 2024 r.

YTBEPXIEHO
Ha 3acemanuu neHTpa MEIUIIMHCKON XUMUU

(mpotokomn 3acenanus Ne 3 ot «19» centsiops 2019 r.).



1. Ilean ocBOEHUNA TUCHUILIHHBI

Llenb OCBOEHMS IUCHUIUIUHBI — YCBOUTH (yHJAMEHTAIbHBIEC IMOJIOKEHHUS aHATUTUYECKON
XUMHUM C BO3MOXKHOCTBIO HX TMPAKTUYECKOTO0 MPUMEHEHUS, CQHOPMHUPOBATH CIOCOOHOCTH
000CHOBAHHO BBIOMPATh METOAMKY, METOJI M YCIIOBHSI aHAIUTUYECKOTO SKCIIEPUMEHTA.

2. Mecto nucuumiaunbl B cTpykrype OITIOIT BO

JIuCiunuHel ¥ TPaKTUKH, HAa OCBOCHUHM KOTOPBIX Oaszupyercs JaHHas JUCIUTLIINHA!
«Dusukay, «O0mas u HeopraHudeckast XuMus», «Opranuueckas XuMus», «Breicias MmareMaTuka.

I[I/ICI_[I/IHJII/IHBI n HpaKTI/IKI/I, JUTA KOTOpBIX OCBOCHHUC ,Z[aHHOI\/'I AUCHUITIIINHBI H€O6XO,Z[I/IMO KakK
MPEAIEeCTBYIONEE: «AHATUTHYECKAsT XUMHUS (CHeI. Kype)», «AHAUTUTUYECKHI KOHTPOJIh KadyecTBa
CBIpI:H nu HpO,Z[yKI_[I/II/I», «(DI/ISI/IKO-XI/IMI/I‘IGCKI/Ie METOABI aHAJIN3a», «d)mnquKaﬂ XUMU», «MGTOI[BI
U TIpUOOPBI KOHTPOJISI OKPYXKAIOMEH Cpelbl U AKOJOTHYECKUM MOHHUTOPHHIY, «DKOJIOTHYECKas
IKCIIEPTH3a», «IDKOIOTUYECKUN MPOU3BOJCTBEHHBIA KOHTPOJBY, «XPOMAaTOrpaduiIecKrue METOJIbI
aHanuzay, «lloaroroBka K npoueaype 3aluThl U poueaypa 3amutel BKPy.

3. [InanupyemMble pe3yJbTaThl 00yUeHHs

dDopmupyeMbIe H HNuauxaropsl
KOHTpOJIUpYyeMble AOCTUKEHU S IInanupyemble pe3yJbTaThl
KOMMEeTeHIUH KOMMeTeH Uit o0y4eHUs
(K01 1 HANMEHOBAHUE) (Ko 1 HAMMEHOBAHUE)
OIIK-1 Cnocoben OIIK-1.1. 3HaTh:
aHaAJIM3UPOBATH U CHCTeMaTI/ISI/IpyeT u - OCHOBHBIC MCTOIBI aHAJUTHYCCKOMN
WHTEPIPETUPOBATH AHATM3UPYET PE3YIIbTAThI XAMHW W allliapatypy Ui MPOBCACHUA
PE3yJIbTATHl XUMHIECKHX | XUMHYECKUX XUMHFCCKOTO SKCHCPHMCHTA,
3KCHepI/IMeHTOB, 3KCHepI/IMeHTOB, - METOAbI MATEMATHYCCKON CTAaTHCTHKHA
o o o IJ11 OOCHKH METPOJIOT'MYECKUX
HaOIIOACHUN U HaOIt0IeHUH, U3MEPEHUH, a
. XapaKTEepPUCTUK PE3YIbTaTOB
U3MepeHuit TAKIKE PE3YIbTaThI XHMIUECKOrO AHATH3A
pacyeToB CBOMCTB BEWIECTB [y o
1 MaTepHajIoB - aHaIU3UpOBAaTh JIUTEPaTypHbIE
JaHHBIC n JaHHBIC COOCTBEHHBIX
9KCIEPUMEHTOB;

- CHCTEMaTH3UPOBATh PE3YIbTATHI
AHAJTUTUYECKOTO SKCIICPUMEHTA

Bnanets:
- HaBBIKAMH pacyeTa pe3yJbTaTOB
aHaIM3a
OIIK-1.2. IIpennaraer 3HaTh:
HUHTEPIPETAIIIO - TEOpeTHYecKHe OCHOBBI
pe3yIbTaTOB COOCTBEHHBIX | MHTCPIpETalni pe3yIbTaToOB

SKCIEPUMEHTOB U AHAJIMTUYCCKOU XUMHH,

paboT ¢ UCIONb30BAHNEM - NPHUMEHATH TEOPETHIECKUE
TCOPETUICCKUX OCHOB MOJOKEHUS aHAIUTHUYECKOM XHUMHH K
WHTEpIIpETali pe3yJIbTaTOB

JKCIIEpUMEHTA




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(KO 1 HANMEHOBAHUE)

HNuaukaropsl
JOCTHKEHUS
KOMIIeTeHIH I
(ko1 1 HAUMEHOBAHME)

IlnannpyemMble pe3yabTaThl
o0yueHust

TPAAUIIUOHHBIX 1 HOBBIX
pasaciioB XUMUHA

Bnanets:
- HaBBIKAMHU WHTEPIIPETAITIH
pE3yNbTaTOB aHATN3a

OIIK-1.3. ®opmynupyer
3aKJIFOUEHUS U BBIBOJIBI IO
pe3ylbTaTaM aHajiu3a
TUTEPATypPHBIX JAHHBIX,
COOCTBEHHBIX
AKCIIEPUMEHTAIBHBIX U
pacueTHO-TEOPETUUECKUX
paboT XMMHUYECKON
HaIpaBJIEHHOCTH

3HaTh:

- OCHOBHBIC TEOPETHUECKHE TTOJIOKCHUS
aHAJINTUYECCKON XUMUH

- BO3MOXKHOCTH U TPaHUIIBI
MIPUMEHUMOCTH aHATUTHICCKOTO
JKCIIEPUMEHTA

YMeTh:

- Ie7aTh BBIBOJBI TI0 PE3YIIbTaTaM
TEOPETUUYECKOT0 U AKCIIEPUMEHTAIBHOTO
HCCIIeJOBaHUS

Bmaners:

- HaBbIKaMU (hOPMYJTHUPOBKU BHIBOJOB I10
aHaJIU3y JUTEPaTypHBIX U
9KCTICPUMEHTAILHBIX JAaHHBIX aHAJIA3a

OIIK-2 Cnocoben
MIPOBOJIUTH C
CO0JII0ICHHEM HOPM
TEXHUKHU 0€30ITaCHOCTH
XUMHYECKHI
AKCIICPUMEHT, BKJIIOYas
CUHTE3, aHATTN3, N3yUYeHUE
CTPYKTYpPBI U CBOMCTB
BEIIECTB U MaTEPHAJIOB,
HCCIIeI0BaHHE TIPOIIECCOB
C MIX y4acTHEM

OIIK-2.1. PaGoraeT ¢
XHMHYECKUMH BEIECTBAMHU
¢ co0JII0IeHuEM HOPM
TEXHUKU 0€30IMaCHOCTH

3HaTh:

- mpaBuwia paboOTHI B JIabopaTopuu M
HOPMBI TEXHUKH 0€301MaCHOCTH

- KJAcChl  OMACHOCTH  XHMHUYECKUX
BCIICCTB
YMeTsb:
- TIPUACPKUBATECS HOPM  TEXHUKHU
Oe30macHOCTH pu pabote B

aHaTUTUYECKO TabopaTropuu

Bnaners:
- mpreMaMu 6€30TacHON paboTHI C
XUMHYECKUMH BEIIECTBAMU

OIIK-2.2. IIpoBoaut
aHAJIN3 BEILECTB U
MaTepuaioB pasHOU
HPUPOJIBI C
HCII0JIb30BaHUEM
UMEIOIINXCSI METOJUK

3HaTh:
- Hp AKTUYCCKUC HpI/IeMBI XUMHUYCCKOI'O
aHaju3a;

- 3HATh OCHOBHBEIC METOAbI nu
JOCTYIIHBIC MCTOAWKH aHAJIN3a

VYMeTh:

- BBIOMpAaTh ONTHMAJBHBIA BapHaHT

METOJIUKH TSI BBITIOJIHCHUSI KOHKPETHON
AHATUTUYECKOHN 3a1a4u;

- pa3pabaThIBaTh CTPATETHIO
MIPOBEJCHHUS XUMHUYECKOTO
AHAIMUTUYECKOTO IKCTICPUMEHTA

Bnanets:
- TEXHUKOU DKCIIEPUMEHTAIBHBIX padoT;

OIIK-2.3. IIpoBoaut
CTaH,Z[apTHbIe onepaunn
JUTS OTIPEICIICHHIS

3HaTh:
- MPUEMBI U OMNEPAlMH AHATUTUYECKOTO
HCCIIEOBAHMA;




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(KO 1 HANMEHOBAHUE)

HNuaukaropsl
JOCTHKEHUS
KOMIIeTeHIH I
(ko1 1 HAUMEHOBAHME)

IlnannpyemMble pe3yabTaThl
o0yueHust

XUMHUYECKOTO U (Ha3oBOTO
coCTaBa BEIIECTB U
MaTepHaJIOB Ha X OCHOBE

VMeTh:

- IPHUMEHATh CTaHIAPTHBIC OIEpPaIlluU
AHAJIUTUYECKOI0 KOHTPOJISI K BEIECTBAM
U MaTepHualiaM Ha UX OCHOBE;

Brnaners:

- HaBBIKAMU
aHAIINTHYECKOTO CUTHAJA;
- HaBBIKaMU TPUTOTOBIICHUS PACTBOPOB
3a/IaHHOW KOHIICHTPAIIMH PA3INYHBIMU
crnocodamu;

M3MEpEeHHs

OIIK-2.4. TIIpoBoaut
HCCIICIOBAHUS CBOMCTB
BEIIECTB U MaTEPHUAIOB C
HCII0Ib30BAHUEM
CEpUIMHOr0 HAYYHOTO
obopynoBaHus

3HaTh:

- YCTPOMCTBO ¥ OCHOBHBIC y3JIbI
aHAJTUTHICCKUX MTPUOOPOB

- 3aKOHBI, JISKAITNE B OCHOBE
WU3MEPECHHI B UHCTPYMEHTAIBHOM
aHaIN3e;

YMeTsb:
- paboTaTh Ha HAYYHOM O0OPYIOBAHHUH
- CHUMATh ITOKa3aHWs PUOOPOB

Bnanets:

- HaBBIKAMH pabOTHI HA CEPHIHOM
HAyYHOM 00O0pYIOBaHHH;

- TEXHUKOW TIPOBEICHHUS
HHCTPYMEHTAJILHOTO aHaJIM3a

OIIK-3 Cnocoben
MPUMEHSATh PACYETHO-
TEOPETHUYECKUE METOIbI
JUISl U3YYEHHSI CBOMCTB
BEILIECTB U MPOIIECCOB C
HX y4acCTHEM C
HCIIOJIB30BAHUEM
COBPEMEHHOM
BbI‘IHCJIHTGJIBHOﬁ TECXHUKHU

OIIK-3.1. IIpumenser
TEOPETUYECKHUE U
MOJTYAMITUPUYECKUE
MOJIETU TIPU PENICHUN
3aJ1a4 XUMHUYECKOMH
HaMpaBJIECHHOCTH

3HaTh:

- OCHOBHBIE 3aKOHBI U YPABHCHHUS,
JIEJKAIME B OCHOBE aHAITUTUYECKUX
onpeaeneHuin

YMeTh:

- IPUMEHSIThH Ha MPAKTUKE OCHOBHBIE
TEOPETUUYECKUE U
MOTYIMIUPUUYECKUE MOACIH
AHATUTHYECKOM XUMHHU

Brnanets:

- QITOPUTMOM HCTIOJIb30BAHUS
MOJENEN aHATUTUYECKON XUMHH TIPU
PELLICHNH 3a/1a4 U MPOBEICHUHU
pacyeToB

OIIK-3.2. Ucnonb3yeT
CTaHAApTHOE MPOrpaMMHOE
obecrieueHre Mpyu peleHuN
3a7a4 XUMUYECKOU
HaIpaBJIEHHOCTH

3HAaTh:

- OCHOBHBIE TIPOTPaMMBI IO
yIIpaBJIEHUIO 1 00paboTKe
Pe3yIbTaTOB HHCTPYMEHTAIBHBIX
METO/IOB aHaJIM3a

YMeTh:

- 00pabaTeIBaTh Pe3yabTaTHl aHAN3A C
NPUMEHEHUEM KOMITBIOTEPHBIX
porpamm;




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(KO 1 HANMEHOBAHUE)

HNuaukaropsl
JOCTHKEHUS
KOMIIeTeHIH I
(ko1 1 HAUMEHOBAHME)

IlnannpyemMble pe3yabTaThl
o0yueHust

Bnanets:
- paC‘-IeTHI:IMI/I METOAaMHU
AHATUTUYECKON XUMUH

OIIK-4 Cniocoben
IJIAHUPOBATh PaOOTHI
XUMHYECKON
HaIpPaBJIEHHOCTH,
o0pabaTbIBaTh U
UHTEPIPETUPOBATH
MOJIY4E€HHBIEC PE3YIIbTATHI
C MCTIOJIb30BaHUEM
TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HAaBBIKOB
pelieHus
MaTeMaTHYeCKUX U
bu3nuecKux 3aaa4d

OIIK-4.1. Ucnonb3yer
0a3oBble 3HaHUs B 00JacTH
MaTeMaTUKU ¥ (PU3UKH MTpH
MJIAHUPOBAHUH PabOT
XUMHYECKON
HaIpaBJIEHHOCTH

3HaTh:

- CIIOCOOBI peIlieHUs] UHTETPAIbHbBIX U
Qg depeHIaIbHbIX ypaBHEHUH,
KBaJpaTHBIX YPaBHEHU,
J0rapu(pMHUUECKUE BHIYUCICHUS

- OCHOBHBIE 3aKOHBI ONTHKH,
MIOJIOKEHHUS pa3iena
«QJICKTPUUYECTBOY

YMeTh:

- MPOU3BOJIUTH PACUYETHI B
aHAJUTUYECKUX 3aJa4ax C
HCIOJIL30BAHUEM MAaTEMAaTHYECKOTO
anmapara

Bnanets:
- HaBbIKaMU PCHICHUA OCHOBHBIX
YpaBHEHUN aHAUTUTHYECKON XUMHH

OIIK-4.2. O6pabarpiBaeT
JAaHHBIC C UCIIOJIB30BAHUEM
CTaHJAPTHBIX CIIOCOOOB
aHHpOKCI/IMaI_[I/II/I
YHCIICHHBIX XapaKTEPUCTHK

3HaTh:
- MaTeMaTH4YEeCKHE CIIOCOOBI
00pabOTKN aHATUTHYECKUX CHTHAJIOB

YMers:

- CTPOUTH HHTETPANBHBIC,

Qg depeHImaIbHbIe KpUBbIC
TUTPOBAHUS, IPSIMOJIMHEHHBIC U
UHBIE TPATyNPOBOYHBIC 3aBUCIMOCTH

Bnaners:
- IpUEMaMH CTaTUCTHYECKOU
00pabOTKU PE3yIbTaTOB

OIIK-4.3. UaTepnpeTupyet
PE3YIbTaThl XUMHUYECKHIX
HaOJIIOAEHNI C
HCIOJIb30BaHUEM
(hU3UYECKUX 3aKOHOB U
MPECTABICHUN

3HATh:

- OCHOBHBIE 3aKOHBI (PU3UKH,
JeXale B OCHOBE (PU3NIECKUX U
(U3UKO-XMMHUYECKUX METO/I0B
aHaIM3a

YMeTh:

- HHTEPIPETUPOBATH PE3YIbTATHI
KAQYCCTBCHHBIX U KOJIMYCCTBCHHBIX
HU3MEPEHHI COTJIACHO 3aKOHOB
OIITUKH U BJIeKTpOXI/IMI/II/I

Bnaners:

- IOAXOJAaMH K OOBSICHEHUIO
pe3yIbTaTOB aHAIHM3a C
HCIIOJIb30BAHHEM OCHOBHBIX
MIPEICTABICHUHN (DU3HKHU




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(KO 1 HANMEHOBAHUE)

HNuaukaropsl
JOCTHKEHUS
KOMIIeTeHIH I
(ko1 1 HAUMEHOBAHME)

IlnannpyemMble pe3yabTaThl
o0yueHust

OIIK-5 Cnocoben
MMOHUMATh IPUHITUIIBI
paboTHI COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUH U
WCIOJIb30BATh UX JISI
peleHus 3a1a4
npodeccrnoHanbHOM
JeSTEeITbHOCTH

OIIK-5.1. Ucnonb3yeT
coBpeMeHHbie IT-
TEXHOJIOTHH TpH cOope,
aHanmse, 00paboTke u
NPeCTaBICHUN
uH(pOpMAIUN XUMHUYECKOTO
npodus

3HaTh:

- OCHOBHBIE TIPOTPAMMHBIC
MPOIYKTHI, HCIIOB3YEMEbIC B
MPAKTUKE aHATUTUIECKON XHMHH;

- OCHOBHBIE HH()OpPMAITMOHHBIEC 0a3HI,
CoJIeprKaIlue cBeieHus: 00
AHATUTHYECKUX MPAKTUKAX, BEAYIIAX
AHAJINTHYECKHUX COOOIIECTBAX,
NIPOM3BOIUTEISIX aHATUTHYECKOTO
o0opymoBaHus

YMers:

- 00pabaThIBaTh U MPECTABIATD
nH(pOpPMaLIMIO aHAIKM3a PU TTOMOIIH
coBpeMeHHbIX [T-TexHomorui

Bnaners:

- IpueMaMu COBpeMeHHBIX [T-
TEXHOJIOTUH MpH 00paboTKe JaHHBIX
aHaiau3a

OIIK-5.2. Cobmromaer
HOPMBI HH(POPMAITMOHHOM
0€30MMacHOCTH B
npodeCcCuOHATBHON
ACATCIIbHOCTHU

3HaTh:

- IpaBUJIa U HOPMBI
UH(POPMALIMOHHOM 6€30MacHOCTH
pu paboTe C MPOrPaMMHBIMU
MPOJYKTaMU U 6a3aMu TaHHBIX TIO
AHAJTMTUYECKON XUMUHU

YMers:
- cOOIOaTh Ha MPaKTHKE TpaBHiIa
UH(POPMALIMOHHOM 6€30MacHOCTH

Buagers:
- IPEACTaBICHUAMHI O HOpMax
UH(POPMALIMOHHOM 6€30MacHOCTH

OIIK-6 Cnocoben
MPEJICTABIISTH PE3YJIbTATHI
CBOEH pabOTHI B YCTHOH U
MUCEMEHHOU popme B
COOTBETCTBUH C HOPMAaMHU
U TIPaBUJIAMH, IPHHITHIMA
B NpodeCcCHOHATHFHOM
coo01ecTBe

OIIK-6.1. IlpencraBnsier
pe3ynbTaThl paboThl B BUJIE
oT4eTa Mo CTaHAAPTHOMN
(opme Ha pyCCKOM SI3bIKE

3HaTh:

- HOPMBI Y IPAaBUJIA, IPUHSTHIE
XUMHUKAMU-aHAJTUTUKAMH TIPU
MPEACTABICHUU PE3YIBTATOB AHAIN3A
- mpodeccruoHaIbHbIE TEPMUHBI
AHATUTHYECKON XUMHHU

YMmers:
- PEJICTABIISATh PE3YIbTaThl aHATU3A
B BUJC OTUCTA B yCTaHOBHGHHOI\/'I

dopme;

Bnaners:

- HaBbBIKaAMU Hpe,Z[CTaBJIeHI/I}I
pe3yabTaTOB IPOBEICHHOTO
XMMHYECKOr0 aHajIn3a




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(KO 1 HANMEHOBAHUE)

HNuaukaropsl
JOCTHKEHUS
KOMIIeTeHIH I
(ko1 1 HAUMEHOBAHME)

IlnannpyemMble pe3yabTaThl
o0yueHust

OIIK-6-2. [Ipencrasnsier
MHGOPMAIINIO XMMUYECKOTO
COJIEp>KaHUs C YIETOM
TpeboBaHU
oubmuorpaduueckoit
KYJIbTYpPBI

3HATh:

- TpeboBanus bubnuorpaduueckon
KYJIbTYPBI;

- mpaBuiIa 0(OPMIICHUS U
Hpe/ICTaBICHUS
O6ubIMorpaguuecKoro CucKa

YMmers:

- IPEJICTABIATH HH(POPMAITUIO
corjacHo OubamorpaduuecKum
TpeOOBaHUSIM

Bnanets:
- HaBBIKaMU PabOTHI €
OuOIMorpagUIECKUM CITUCKOM

OIIK-6.3. IIpeacrasnser
pe3ynbTaThl paboThl B BUIE
TE3HMCOB JOKIIaja Ha
PYCCKOM M aHTJIMICKOM
SI3BIKE B COOTBETCTBUU C
HOpMaMHU U MpaBUjIaMH,
MPUHITHIMU B XUMAYECKOM
COOOIIIECTBE

3HaTh:

- HOPMBI U MIPABUJIA COCTABIICHUS
TE3HCOB JIOKJIAJ0B;

- mpodeccruoHaIbHbIE TEPMUHBI
aHAIMTHYECKOM XUMHHU Ha
AHTJIMHCKOM SI3BIKE

YMeTh:

- IPEJICTABIIATh PE3YIbTAThI
aHAJUTUYECKOI'0 UCCIICIOBAHUS B
BHUJIE TE3UCOB JOKJIaaa

Bnanets:

- HaBbIKaMHU COCTAaBJICHUA OTUHETA U
TE3MCOB JOKJIAJIOB;

- HaBbIKaMHU HCIIOJIb30BAaHUA
AHTJIMICKOTO sI3bIKa B cepe
TEMAaTUKH aHAJIUTUYECKOU XUMHUU

OIIK-6.4. T'otoBUT
MPE3CHTAIHIO 110 TEME
paloThI U IPE/ICTABIISIET €e
Ha PYCCKOM M aHTJIMHCKOM
SI3BIKAX

3HaTh:
- MPOTPaMMBI, ITO3BOJISIONTUE
CO3/1aBaTh MPE3CHTAIIUU

YMeTh:

- IOJITOTOBUTH MPE3CHTAIUIO Ha
PYCCKOM W/WJIN aHTJIMHCKOM SI3BIKE
- IPEJICTaBUTh MPE3EHTAIUIO 110
pe3yabpTaTaM aHATUTHYECKOTO
HCCIIEAOBaHUS

Bnanets:

- IpreMaMu paboThl ¢ TPOrpaMMaMH,
MO3BOJISIOIIMMH CO3/1aBaTh
IIpe3eHTaluN




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

DopMBbI TEKYLLET0

MOJTOTOBKA K OTYETaM 10
nabopaTopHBIM paboTam,
KOHTPOJILHBIM paboTaM, HTOTOBOMY

TECTHPOBAHUIO

. KOHTPOJIA
Moayas (pa3aeJ) BUHII Ha"MeHOBamfe TEM 3aHITHH Cemectp Odnem, Bbannbl | UHTEepakTHB, 4. (HanmMeHOBaHMe
y4eOHoi1 padoThl (yueOHo¥ padoThI) q.
OLICHOYHOI 0
cpeacTBa)
Mogyns 1 Jlex 1 AmnanuTtudeckas XuMus, e€ 3a1a4uu 1 4 2 -
OCHOBHBIE TTIOHATHS MeTonbl. Bunpsl anann3a. DTarbl aHaan3a.
AHATUTUYECKOU Mertoa u metoauka. OCHOBHbBIE
XUMHU. XAPAKTECPUCTHUKHU METOAOB
KauecTBeHHBIIH Jla6 1 KauectBenHnsie peakiii KaTHOHOB 1-3 4 6 - Otuer no
QHAITH3 AHATUTUYECKUX TPYII mabopaTopHOit
pabote Ne 1
Ip 1 Maremarnueckast o6paboTka 4 2 -
pe3yabTaTOB aHAIHM3a
Jlex 2, Onucanne XMuMUYECKOTO PaBHOBECHS 4 4 -
Jlek 3 B FTOMOT€HHBIX peakuusax. CUIIbHbIE U
CJTa0bIe AMEKTPOIUTH. AKTHBHOCTb.
Koaddumnuent akruBHOCTH
IIp 2 PaBHOBecus B pacTBOpax CHIIbHBIX U 4 2 -
CITa0BIX AIIEKTPONIUTOB. Pemenue
3a1a4
Cpl N3ydeHue TeM IeKIMOHHBIX 3aHSATUH, 4 12 -




DopMBbI TEKYLLET0

. KOHTPOJIS
Bun HauMenoBanue TeM 3aHATHI Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp Bbanasbl | UHTEpakTHB, 4.| (HAaHMEHOBaHHeE
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
JIab 2 KonTposbhas 3amada no 4 6 - OTtyert 110
OIIPEEIICHUIO0 CMECU KaTUOHOB -3 mabopaTopHOi
AHATUTUYECKUX TPYIII pabote Ne 2
IIp 3 PaBHOBecus B pacTBOpax 4 2 -
MHOT'OOCHOBHBIX KUCIIOT. Pemenue
3ajad.
Jlex 4, PactBOpBI rHapOIU3yOIKUXCS CONEH. 4 4 -
Jlek 5 BydepHbie cucTemsi.
Jla6 3 KauecTBeHHBIE peakIuy KATUOHOB 4-6 4 6 - Oruer no
TpyIII mabopaTopHOMH
pabote Ne 3
IIp 4 IM'uaponus coneid. Pemenue 3anay. 4 2 -
Jlex 6, PaBHOBecus B pacTBOpax 4 4 -
Jlex 7 KOMILJIEKCHBIX COSTUHEHUN.
IIpuMeHeHne OpraHuYecKux
peareHToB B XUMHUHU
IIp 5 Bbydepnrie cuctemsl. Pemenne 3aqaq 4 2 -
Jlek8, OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 4 4 -
Jlex 9 peaKIu B aHAIN3e




DopMBbI TEKYLLET0

Bun HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOIA
Mopnyas (pa3nein) . . Cemectp Banuasbl | UHTEpaKkTHB, 4. (HAHMEHOBaHHUeE
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OIIeHOYHOI0
Cpe/cTBa)
IIp 6 Pacuetsl ¢ yueTom ko3 dunnenta 4 2 -
AKTUBHOCTH
JIa6 4 KonTposbHas 3amada no aHanuszy 4 6 - Otuer no
CMECH KaTHOHOB 4-6 rpynn mabopaTopHOi
pabote Ne 4
Jlek 10, PaBHOBecHs B reTepOTreHHBIX 4 4 -
Jlek 11 cucremax. [Ipoussenenue
pacTBopuMocTU. DaKTOPHI, BIAUSIOLINE
Ha pacTBOPUMOCTb OCa/IKa. Y CJIOBHUS
oOpa3zoBaHus ocajiKa
IIp 7 KonTponpHas padora 1 4 2 20 - Kontponbnas
pabota Nel
JIa0 5 ToHKkocHOMHASI U 0caToyHas 4 6 - Otyert 110
xpomaTorpadusi KAaTHOHOB mabopaTropHOit
pabote 5.
Jlex 12 [ToaroroBka mpoObI K aHATH3Y. 4 2 -
[TpuMeHeHne HKCTPAKIIMOHHBIX
METO/I0B B XUMHUH
IIp 8 PaBHOBecus B pacTBOpax 4 2 -
KOMIUIEKCHBIX COEAMHEHU
Jlex 13, KadecTBeHHBIN XUMUYECKHUM aHAIN3. 4 4 -
Jlex 14 AHaJIUTHYECKHUE PEAKIIUH, PEArECHTHI.

[Ipumenenue B papmariiu.




DopMBbI TEKYLLET0

. KOHTPOJIS
Moayas (pa3aeJ) BUHII Ha"MeHOBaHIfe TEM 3aHITHH Cemectp Odnem, Bbannbl | UHTEepakTHB, 4. (HamMeHOBaHMe
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
IIp 9 PaBHOBecHE B reTepOreHHbIX 4 2
cucremMax. Y cjaoBre 00pa3oBaHUs
ocankoB. Pemenue 3agau
JIa6 6 KauecTBeHHbIe peakiiii aHUOHOB. 4 6 - Otuer no
mabopaTopHOMH
pabote Ne 6
IIp 10 Bmusane pH, woHHONM cuibsl U 4 2 -
KOMILJIEKCOOOpa30BaHus Ha
PacTBOPUMOCTH OCA/IKOB
JIa0 7 Ananu3 coneil. KontponpHas 3amaya 4 6 - Otyert 110
mabopaTopHOi
pabote Ne 7
IIp 11 Kontponbnas padota 2 4 2 20 - KonTponbnas
pabota No2
Monayns 2. Jlek 15, KonnuecTBeHHBIN aHaIN3 4 4 -
KonuuectBennnit |Jlex 16 Knaccudukanus MmetonoB
QHAIIN3. KOJIMYECTBEHHOTO aHaJIH3a.
['paBumeTpus. MaremaTrnueckas 00paboTka

pe3yabTaTOB aHAIH3a




Moayas (pa3aeJ)

Bun
y4eOHoil padoThl

HauMenoBanue TeM 3aHATHI
(yueOHo¥ padoThI)

Cemectp

Oo0nemMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHUe
OLICHOYHOI 0
cpeacTBa)

TUTpUMETPUYECKHE]
METOIbI

Tlp 12

Brruucnenue gpakropon
9KBUBAJICHTHOCTU U MOJISIPHBIX MAaCC
9KBHBAJICHTOB

N3ydeHue TeM JTEeKIMOHHBIX 3aHSATUH,
IOJITOTOBKA K OTYETaM I10
nabopaTopHBIM paboTam,
KOHTPOJILHBIM paboTaM, HTOTOBOMY
TECTUPOBAHUIO

12

JIa6 8

Crangapruzanus pacTBopa
rugpokcuaa Hatpus. KomiokBuym 1.

20

Otuer no
mabopaTopHOMH
pabote Ne 8.
Koyoxsuywm 1

Ip 13

IIpurorosneHue cTaHIapPTHBIX
pactBopoB. PacueTr HaBecku it
aHaiM3a

Jex 17

['paBUMETpHUYECKUE METO/TBI.
CyurHocTb, IOCTOMHCTBA,
orpannveHus. TpeOoBaHUs K OcagKam

Jlex 18,
Jlex 19

XUMUYEeCKUEe TUTPUMETPUUECKUE
MeTo/1bl aHanu3a. OCHOBHBIE OHSTHS.
Tunoseie pacuetsl. Knaccudukarmms
MECTOAOB. MGTOI[BI YCTaHOBJICHHUA
KOHEYHON TOYKU TUTPOBAHMUSI.




DopMBbI TEKYLLET0

. KOHTPOJIS
Mopnyas (pa3nein) BUHII Ha"MeHOBamfe TEM 3AHITHH Cemectp Obwem, Banuasbl | UHTEpaKkTHB, 4. (HAHMEHOBaHHUeE
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
IIp 14 Brruncnenue pe3yinbTaToB 4 2 -
TUTPUMETPUYECKOTO aHAIIN3A
Jlek 20, KucnotrHo-ocHOBHOE TUTpOBaHHE. 4 4 -
Jlek 21 CymHoctbh MeToaa. OCHOBHbBIE
peakuuu. Maaukaropsl. Teopuu
uHAnKaTopoB. KpuBble TUTpOBaHMUS.
Pacuer, nocrpoenue, ananus
JIa6 9 Ornpenenenre HEU3BECTHOTO 4 6 - Otuer no
KOJIMYECTBA COJISTHOM U hochopHOU mabopaTopHOMH
KHUCIIOT pabote Ne 9
Jlek 22, OKHMCIUTEITFHO-BOCCTAHOBUTEIRHOE 4 6 -
Jlex 23, tuTpoBanue. Kiaccuduxanuu.
Jlek 24 TpeGoBaHMsI K PEAKITHSM.

WNunukatopel. KpuBbie TUTpOBaHUS.
[lepmanranaTomeTpus.
Jluxpomatomerpus. Momomerpus.
bpomaromerpus. Hutpuromerpusi.
Lepumerpusi.




DopMBbI TEKYLLET0

. KOHTPOJIS
Moayas (pa3aeJ) BUHII Ha"MeHOBamfe TEM 3aHITHH Cemectp Odnem, Bbannbl | UHTEepakTHB, 4. (HamMeHOBaHMe
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
IIp 15 Pacuet kpuBBIX TUTPOBAHUS 4 2 -
JIa6 10 Onpenenenue coepxKanus Ipu 4 6 - Otuer no
COBMECTHOM IPUCYTCTBUH IIEI0YH U mabopaTopHOi
coasl. OnpenesieHue aMMuaKka pabote Ne 10
(dbopMabIeTHIHBIM METOAOM
Jlek 25, MeTo/1bl KOMIUIEKCOMETPUUECKOTO 4 4 -
Jlek 26 TUTpoBaHuA. UHIMKATOPBI.
[IpakTrueckoe npuMeHEHHE.
IIp 16 ['paBumeTpudecknii ananus. Pemenue 4 2 -
3a/1a4
Jla6 11 OKuCIUTENbHO-BOCCTAHOBUTEIBHOE 4 6 - Otuer o
tutpoBanue. [lepmanranaromerpusi. mabopaTropHOit

pabote Ne 11




DopMBbI TEKYLLET0

. KOHTPOJIS
Moayas (pa3aeJ) BUHII Ha"MeHOBamfe TEM 3aHITHH Cemectp Odnem, Bbannbl | UHTEepakTHB, 4. (HamMeHOBaHMe
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
Jlex 27, Mertoibl OCaANTEILHOTO TUTPOBAHUS. 4 4 -
Jlek 28 WNunukatopsl. KpuBble TUTpOBaHUS.
Aprenromerpusi. TuormanoMerpusi.
Mepkypomerpus.
JIa6 12 Huxpomaromerpus. Momomerpus. 4 6 - Otuer o
mabopaTopHOi
pabote 12
JIa6 13 Komnnekconomerpuueckoe 4 6 - Otuer o
TUTpOBaHUE. MepKypuUMeTpHsl. mabopaTopHOi
pabote 13
IIp 17 Kontponbnas padota 3 4 2 20 - KonTponbnas
pabota Ne 3
JIa6 14 XenmaToMeTpus 4 6 - Otyet mo
mabopaTopHOi
pabote 14
Jlex 29 TuTpoBaHue B HEBOAHBIX Cpelax 4 2 -




DopMBbI TEKYLLET0

peakin. @epMeHT-CyOCcTpaTHbIE
KOMIUIEKCHI. BHOCEHCOpBI.
NmmyHO(pepMeHTHBIH aHaAU3.
PanronMMyHOIOTHYECKUI aHAITH3.

. KOHTPOJIS
Mopyas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHITHH Cemectp Odnem, Bbanabl | UaTepakTuB, 4. (HauMeHOBaHHeE
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OIIeHOYHOI0
Cpe/cTBa)
JIa6 15 ['paBumMeTpryeckuil aHamu3 4 6 Otuer o
mabopaTopHOi
pabore 15
JIab 16 Kom1okBuyM o TUTpUMETPUUECKUM 4 6 20 Komnoksuym 2
METOJIaM aHaJinu3a
Mopyns 3. Jlek 30 Kunernueckue MeTobl. 4 2 -
KonnyecTBEeHHBII
aHanus. pyrue
METO/TbI
KOJTMYECTBEHHOTO =
A — Cp3 N3yuenne TeM JNEKIHOHHBIX 3aHATUH, 4 12 -
MOJITOTOBKA K UTOTOBOMY
TECTUPOBAHUIO
JIa6 17 OtyeTt no JabopaTopHBIM paboTam 4 4 Otyet mo
mabopaTopHOi
pabote
Jlek 31, buoxumMmnyeckue METObI. 4 4 -
Jlek 32 depMeHTaTUBHBIC HHAUKATOPHbIE




DopMBbI TEKYLLET0

. KOHTPOJIS
Moayas (pa3aeJ) BUHII Ha"MeHOBamfe TEM 3aHITHH Cemectp Odnem, Bbannbl | UHTEepakTHB, 4. (HamMeHOBaHMe
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
Jlex 33 Tepmuueckue metobl. [Ipsimblie 4 2 -
TEPMUYECKUE METObI aHAIN3A.
DHTATBMUMETPUS (KATTOPUMETPHS),
TEPMHUYECKUN aHAIHU3,
TEPMOTPaBUMETPHS, KATAPOMETPHSI.
Jlek 34 ["a30BOJIFOMOMETPUYUECKUIA AaHATH3. 4 2 -
Oco0OeHHOCTH U CTIOCOOBI
BbInoaHeHus. [Ipumenenue
ra30BOJIIOMOMETPUYECKUX METOJIOB B
OpPraHMYECKOM DJIEMEHTHOM aHalln3e
Cp4 N3ydeHue TeM JTEeKIMOHHBIX 3aHSATUH, 4 12 -
MOATOTOBKA K HUTOTOBOMY
TECTUPOBAHUIO
ITA IIpomexxyrounas arrecranus 4 0,35 - Bormpocs! k
pk3ameHy Ne 1-82
KonTposs KonTposs 4 35,65 Bomnpocsl k
hk3ameHy Ne 1-82
™ Hrorosoe TectupoBanue 4 2 100 - Hroroseiii Tect
(bT3)
Hroro:; 288 200
Monayins 1. Jlek 1 OO6m1as XxapaKTepUCTUKA METOJIOB. 5 2
Onruueckue OcoOenHocTH, 001aCTH TPUMEHEHUS,

MCTOJbI aHaJInu3a

OCHOBHBIC ITPHUEMBI




DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHI Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp Banuasbl | UHTEpaKkTHB, 4. (HAHMEHOBaHHUeE
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OLICHOYHOI 0
cpeacTBa)
Jla6 1 3HaKOMCTBO C MMPUHIIUTIIAMHI PAOOTHI 5 6 Otuer no
(orokonopumeTpoB u nabopaTopHOM
CIIEKTPO(HOTOMETPOB pa6ore Nel
Ip 1 Pewienne TUNOBBIX 3a7a4 11O 5 2
SMHUCCHOHHOMY aHAIIN3Y
Jlex 2, OMHCCHOHHBIN CIEKTPAIbHBIN aHAIIN3 5 4
Jlex 3
Cpl W3yueHne TeM JEKLIMOHHBIX 3aHATUH, 5 39
MIOATOTOBKA K OTYETaM IO
71a00paTOPHBIM U IPAKTUYECKUM
3aHATUSM, UTOTOBOMY TECTHPOBAHUIO
Jlexk 4, AOGCcopOIIMOHHAS CTIEKTPOCKOITHS 5 4
Jlex 5
JIa6 2 CrnekTpopOTOMETPUIECKOE ONPECTICHUE 5 6 Otyer no
COACPpKaHUA BENIECTBA METOJOM Ha60paT0pH01‘/'I
IpagyrupoOBOYHOTO Tpaduka pabote Ne 2
Jlex 6, ATOMHO-a0COPOIIMOHHBIN 5 4
Jlex 7 CIIEKTpaJIbHbIN aHAJIN3




DopMBbI TEKYLLET0
. KOHTPOJIS
Bun HauMenoBanue TeM 3aHATHI Oo0nemMm, p
Mopnyas (pa3nein) . . Cemectp Banuasbl | UHTEpaKkTHB, 4. (HAHMEHOBaHHUeE
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OIIeHOYHOI0
Cpe/cTBa)
IIp 2 Penrenre THUIOBEIX 3a1a4 11O 5 2
a0COpOLIMOHHO CIIEKTPOCKOHUU
Jla6 3 CriekTpooTOMETPUYECKOE 5 6 Otuer o
oTpesieNieHUE CoAepKaHus BEIIeCTBa nmabopaTopHOit
METOJIOM J100aBOK pabote Ne 3
Jlex 8 JIroMHUHECIIEHTHRIN aHaInu3 5 2
IIp 3 Hedenomerpus u TypOuaumerpus, 5 2
JIIOMUHECILIEHTHERIA aHaIn3
Jlex 9 PenTrenocnekTpanbHble METOBI 5 2
aHaymza
Ilp 4 KonTtponsnas padora Nel o reme 5 2 15 KonrtponsHas pabora
«CnexktpodhoToMeTpHUs»
JIa6 4 DOTOMETPUYECKOE ONPEICTICHUE 5 6 Otuer no
JKeJle3a U HUKEJS IIPU UX COBMECTHOM mabopaTopHOit
MPUCYTCTBUU B PaCTBOPE padote Ne 4
Jlek 10, UK-cniekTpockonus 5 4

Jlex 11




DopMBbI TEKYLLET0

. KOHTPOJIS
Bun HauMenoBanue TeM 3aHATHI Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp Bbanasbl | UHTEpakTHB, 4.| (HAaHMEHOBaHHeE
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
Jlek 12 KP-cniekTpockonust 5 2
IIp 5 Pemenue 3amau no «Cnexrpbr MK» 5 2
Jlex 13, SAMP 5 4
Jlex 14
JIa6 5 PedpakTomeTpuueckoe onpeneneHme 5 6 Otyet mo
COJIEpKaHUs BEIIECTBA METOIOM mabopaTopHOit
IpalyipOBOYHOTO Tpaduka. pabote Ne 5
KavecTBeHHBIH pedpakTOMETpHUECKUI
aHaIn3
IIp 6 Pemenue 3amau no cnexrpam AMP 5 2
Jlek 15 OIIP 5 2
JIa6 6 HK-criekTpockomnus 5 6 Otyet mo
mabopaTopHOit

padote Ne 6




DopMBbI TEKYLLET0
Bun HauMenoBanue TeM 3aHATHI Oo0nemMm, KOHTPOI
Mopnyas (pa3nein) . . Cemectp Banuasbl | UHTEpaKkTHB, 4. (HAHMEHOBaHHUeE
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OLICHOYHOI 0
cpeacTBa)
JIa6 7 Komnoksuym 1 5 6 15 Otyet mo
mabopaTopHOit
padote Ne 7
Jlek 16 SKP 5 2
IIp 7, Pewenue 3anau o reme «Macc- 5 4
IIp 8 CIIEKTPOMETPUS
Jlex 17 PedpakTomerpus 5 2
Jlexnus 18 (Jlek | Pagmomerpuueckue METO/IbI aHATIHM3a 5 2
18)
Jlex 19, Macc-criekTpoMeTpus 5 4
Jlex 20
Ip 9 KoHTtposbHas paboTa mo crekrpam 5 2 15 KontponbHas padora

UK, IMP u mMacc-ciekTpomeTpun




DopMBbI TEKYLLET0

. KOHTPOJIst
Mopyas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHITHH Cemectp Odnem, Bbanabl | UaTepakTuB, 4. (HauMeHOBaHHeE
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OLICHOYHOI 0
Cpe/cTBa)
Monayns 2. Jlek 21 DJIEKTPOXUMUYECKUE METO/IbI aHAJIN3A. 5 2
DNEKTPOXUMHUECK Konnykromerpus
1€ METO/Ibl aHATIN3a
Cp2 N3yueHne TeM JEeKLIMOHHBIX 3aHATUH, 5 39
MOJIrOTOBKA K OTYETaM IO
71a00paTOPHBIM U PAKTUYECKUM
3aHATHUSAM, UTOTOBOMY TECTUPOBAHMIO,
HaIKMCaHUIO KypCOBOM paboThI
Jlek 22, [ToTeHIIMOMETPUYECKUIT METO 5 4
Jlek 23 aHanusa
IIp 10 Pewenue 3anau o 5 2
MOTEHIIMOMETPUYECKUM METOJ1aM
aHaImM3a
JIa6 8 [Ipsimast moTeHmoMeTpuUs 5 6 Otuer no
nmabopaTopHOH
padote Ne 8
Jlek 24 Kynonomerpuueckuii MeTos aHaiaunsa. 5 2
DIIEKTPOIIN3
JIa6 9 [ToreHHIMOMETPUYECKOE TUTPOBAHKE 5 6 Otuer no
nmabopaTopHOH

pabote Ne 9




DopMBbI TEKYLLET0
. KOHTPOJIS
Bun HauMenoBanue TeM 3aHATHI Oo0nemMm, p
Mopnyas (pa3nein) . . Cemectp Bbanasbl | UHTEpakTHB, 4.| (HAaHMEHOBaHHeE
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OIIeHOYHOI0
Cpe/cTBa)
IIp 11 Penrenve THIMYHEBIX 33734 10 5 2
KYJIOHOMETPUHU U KOHIYKTOMETPUU
Jlex 25, BonbraMiiepoMeTpu4ecKuil METOJ 5 4
Jlek 26 aHaiamu3a
Ip 12 Penrenue 3amad mo reMe 5 2
«[Tonsiporpadust u amnepoMeTpus»
JIa6 10 [Ipsamasi KOHTYKTOMETpUS 5 6 Ortuer no
KonaykroMeTpuueckoe TUTpOBaHHE mabopaTopHOit
padote Ne 10
ITp 13 KoHTtponbHas paborta mo Teme 5 2 15 KontponbHas padota
«DJIEKTPOXUMUYECKUE METOABI»
Jlab 11 Konnoksuym 2 5 6 15 KomnokBuym no
Teme
DIIEKTPOXUMHUYECKHE
METO/TbI aHAIH3a
Monayins 3. Jlek 27, TeopeTnyeckre OCHOBBI 5 4
MeTo1b1 Jlek 28 xpomarorpaduun

pa3feNeHns u
KOHLIEHTPUPOBAHMUSI




DopMBbI TEKYLLET0

. KOHTPOJIst
Bun HauMenoBanue TeM 3aHATHI Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp Banuasbl | UHTEpaKkTHB, 4. (HAHMEHOBaHHUeE
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OLICHOYHOI 0
cpeacTBa)
IIp 14 DKCTpaKIUs 5 2
Cp3 W3ydeHue TeM JIEKITMOHHBIX 3aHATUH, 5 41
MOJIrOTOBKA K OTYETaM IO
71a00paTOPHBIM U IPAKTUYECKUM
3aHATHUSAM, UTOTOBOMY TECTUPOBAHMIO,
HaIMCaHue KypcoBOW pabOThI
Jlex 29, I"a3oBas xpomaTorpadus 5 4
Jlex 30
Jla6 12 I'azoxpomarorpaduyeckuii ananms 5 6 Otuer no
METOZ0M a0COJIFOTHOM IpalyHpOBKH nmabopaTopHOH
padote Ne 12
JIa6 13 I'azoxpomarorpaduyeckuii ananms 5 6 Otuer no
METOZ0M HOpMaJIU3alHu U mabopaTopHOi
BHYTPEHHETO CTaHAapTa padote Ne 13
Jlek 31 JKunkoctrast xpomarorpadus 5 2
JIa6 14 Bricokoad hexTuBHAS )KUIKOCTHAS 5 6 Otyet mo
xpomarorpadust nmabopaTopHOH

pabdote Ne 14




DopMBbI TEKYLLET0

. KOHTPOJIS
Bun HauMenoBanue TeM 3aHATHI Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp Bbanasbl | UHTEpakTHB, 4.| (HAaHMEHOBaHHeE
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
IIp 15 Penrenue 3amad mo reme 5 2
«XpomarorpadudecKue METOIbI
aHaJn3a»
JIa6 15 Tonkocnoiinas xpomarorpadus 5 6 Otuer no
nmabopaTopHOH
pabote Ne 15
Jlek 32 OtnenbHbIE BUBI )KUAKOCTHOU 5 2
xpoMarorpaduu
Ilp 16 Pemenue 3anau no teme 5 2
«Xpomarorpapuyeckue METO/IbI
aHaJIN3a»
JIa6 16 Onpenenenne XxpoMaTorpapuaecKux 5 6 Otyet mo
unjexkcos Koaua mabopaTopHOit
pabote Ne 16
Jlex 33 TCX 5 2
IIp 17 Ntoroserii Tect 1o teme «PU3MKO- 5 2 10 Tect
XUMHUYECKHUE METOIbl aHATIN3a)
JIa6 17 3aKJIFOYUTEIBLHOE 3aHSTHE. 5 4 15 Komnoksuym

Komnoksuym «Xpomarorpaduueckue
METO/Ibl aHAIU3a»




DopMBbI TEKYLLET0
. KOHTPOJIst
Bun HauMenoBanue TeM 3aHATHI Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp Bbanasbl | UHTEpakTHB, 4.| (HAaHMEHOBaHHeE
y4eOHoil padoThl (yueOHo¥ padoThI) q.
OLICHOYHOI 0
cpeacTBa)
Jlek 34 Kanwmspasiii snekrpodopes 5 2
ITA [IpomexxyTouHas arTectanus 5 0,35 Bomnpock! k 3x3ameny
(aKx3ameH)
KP Kypcosas pabota 5 1 - Kypcosas pabota
KonTpo:is Kontpons 5 35,65 Bormpocs! k 3k3aMeny
™ HTorossriii TecT 5 2 100 Hrorossrii Tect, bT3
Hroro:; 360 200

Cxema pacuera utoroBoro 6anana «(Cymma + Tcp)/2» - cymMa 0aiioB 1o BceM y4eOHBIM MEpOIIPUATHAM, IPElyCMOTPEHHBIM B Kypce + cpesiHee

apu(pMeTHYECKOE TI0 BCEM NMPOMEXKYTOUHBIM TE€CTaM, IPOBOAUMBIM yepe3 OT.



5. O6pa3oBaTeibHbIEC TEXHOJIOTHH

[Ipu peanuzanuu TUCHUILIMHBI HCIOIb3YETCS TEXHOJIOTUS TPAAULIMOHHOTO OOYYEHHS —
opraHm3aiys y4eOHOro mpoiecca B By3€, OCHOBAaHHAs Ha JIGKIIMOHHO-CEMHUHAPCKO-3a4ETHOU
dbopmax obydeHus. K dopmam oOydeHHs] OTHOCSTCS JICKIIUHU, MPAKTHYECKHUE U JTAOOpaTOPHBIC
3aHATHA, a TAKXKC CaMOCTOATCIIbHAA pa60Ta. Ha JICKIUAX UCTIOJB3YIOTCA HArJIAAHBIC U CJIOBCCHBIC
MeTOJIbl 00yYeHHs, Ha MPAKTUYECKUX U JTAOOPATOPHBIX 3aHITHUSIX — HATJSAHbIE, CJIOBECHBIE U
MPAKTUYICCKUC MCTOIBI. OI_IGHI/IBaHI/Ie 3HAHUHU CTYACHTOB IPOU3ZBOAUTCA 110 6aJ'IJ'H>HO-
pEUTHUHTOBOI CUCTEME.

6. MeTtonuyeckue yKa3aHUs MO0 OCBOECHUIO JUCIHUILIHHBI

CamocrosiTenpHasi paboTa — 9TO COBOKYITHOCTB BCEH CaMOCTOSITEIBHOU JCATEILHOCTH CTYACHTOB, KaK B
yueOHOM ayJIUTOPUH, TaK H BHE €€, B KOHTAKTE C TIPETIOaBaTeNIeM U B €T0 OTCYTCTBHHU.
CaMocTosTenbHas padoTa peaan3yercs:

-HETIOCPEJICTBEHHO B MPOLIECCE AYAUTOPHBIX 3aHSITHIA.

-B KOHTAKTe C TPeroiaBaTelieM BHE PAMOK paclMCaHus — KOHCYJBTAIMY 110 YYeOHBIM BOTIPOCAM H MPU
BBIMOJIHCHUH TBOPYCCKHUX W WHIUBHYaTbHBIX 3aIaHHH.

-B BHJIC BHEAYTUTOPHOH CAMOCTOSATENBHOM pabOTHI.
CamocrosiTennpbHas paboTa CTYAEHTOB TIpearnosaraeT Oojiee yriayOJeHHOE OCBOCHHE Marepuaia
Ha60paTOpHBIX SaHSITI/Iﬁ, OTACIBHBIX BOIIPOCOB MaT€purajia KypCa, BBIHOCUMBIX Ha CaMOCTOSATCIBHOC
W3yYeHUE, a TAKIKE TBOPUYCCKUX 3aJJaHUH, CBSI3aHHBIX C 00pa30BaTEIbHON U HAYYHOW MCCIIEOBATEIHCKON
JICATCIIBHOCTBIO.
LleneBble HampaBICHUS CAaMOCTOSTEIBHON paOOThI CTYICHTOB:

1. Jlast oBnageHust U yriyOJieHHUs 3HAHHMH:
- KOHCIIEKTUPOBaHHUE TEKCTa;
- COCTaBJICHHE Te3aypyca;
- 03HAKOMJICHHE C HOPMAaTUBHBIMHU TOKYMEHTAMH;
- CO3/laHME IIPE3EHTaLUH.

2. Jlns 3aKperieHus: 3HAHUM:
- paboTa ¢ KOHCIIEKTOM JIEKIIUH;
- MOBTOPHAst paboTa ¢ yu4eOHBIM MaTEPHATIOM;
- COCTaBJICHHE IIJIaHa OTBETA;
- COCTaBIICHNE Pa3IMYHBIX TAOJIHII.

3. Jns cucremaTH3aluy y4eOHOTo MaTepuara:
- TIOATOTOBKA OTBETOB HA KOHTPOJIbHBIC BOITPOCHI;
- MOJITOTOBKA COOOIIeHMS, 0KIIaaa, pedepara;
- TECTUPOBAHHE;
- COCTaBJICHHE HHCTPYKIIMU ¥ TTAMSTKH.

4. Jlns popMupoBaHus MPaKTHYECKUX U MPOPECCHOHATBHBIX YMEHHH.
- peleHye 3a/1a4 U yIpakKHEHUH 10 00pasLy;
- pellIeHNe CUTYaTHUBHBIX U IPOGECCHOHANBHBIX 3a1a4;

CpenctBa 00y4yeHHUSs:
- INAAKTHYECKHE CPEACTBA, KOTOPHIE MOTYT OBITh HCTOYHUKOM CaMOCTOSITEIIFHOTO IPHOOPETeHNS 3HAHUI
(TIepBOMCTOYHHKH, JTOKYMEHTBI, COOPHHKH 33Ja4 M YIIPAKHEHHM, )KypPHAJIbI U T'a3eThl, YUeOHbIC (HIBMBI,
KapThl, TaOJIHILIBI);
- TeXHHYECKHE CPEICTBA, IIPU MOMOIIN KOTOPBIX MpeabsaBiseTcs ydeOHas nH(opMarus (KOMIBIOTEPHI,
ayqIno - BUICOTCXHUKA);
- CpEHACTBa, KOTOpPBIC HMCIOJIB3YIOT JUIS PYKOBOACTBA CAMOCTOSITEJIBHOW JESTEIBHOCTBIO CTYJICHTOB
(MHCTPYKTMBHO - METOJMYECKHE YKa3aHHs, KapToyku ¢ JIuddepeHIMpOoBaHHBIMUA 3aJaHUsIMU IS
OpraHM3alMy WHANBHIYAIBHOHN U IPYyIIOBON paboThl, KAPTOUYKH C aITOPUTMAMH BHITIOIHEHHUS 3aJaHUH).

Cemectp 4. MoayJasb 1. OcHOBHbIE OHATHS AHAJIUTHYECKOI XxuMuu. KayecTBeHHBbIH aHAIN3



TeMbl JIeKIUM:

Amnanutudeckas XuMus, €€ 3amaud 1 MeToAbl. Bubl aHanu3a. JTansl aHaau3a

Onucanne XMMHYECKOTO PABHOBECHS B TOMOT'C€HHBIX PEeaKIHsIX. AKTUBHOCTh. KoaddhuiueHT akTuBHOCTH
PacrtBops! ruaponusyromuxcs coned. bydepusie cucteMsi.

PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX COCIMHEHUH.

OKI/ICHI/IT@HBHO-BOCCTaHOBI/ITeHBHBIe peaK]_II/II/I B aHAJIN3C

PaBHoBecust B rereporeHHbIX cucteMax. lIpomsBenenue pacTtBopuMOCTH. DakTOpPbI, BIUSIOIIME HA
PacTBOPUMOCTH OcajiKa. Y CJIOBHS 00pa30BaHUs 0CaIKa

JlabopaTopHbIe paGoThI

KauecTBeHHBIE peakiuy KATHOHOB 1-3 aHaTUTHYECKUX TPy

KonTponbHas 3agada o onpeieneHnio CMeCH KaTHOHOB 1-3 aHamTUTHYECKUX TPy
KauecTBeHHBIE peakiuy KaTHOHOB 4-6 rpymnn

KoHnTponbHas 3agada no aHaiIm3y cMecH KaTUOHOB 4-6 rpymin

KauecTBeHHbBIE peakIliy aHHOHOB.

Amnanus coneit

[To Temam MoTyJ1st ipeAyCMOTPEH | KOJUIOKBHYM U 2 KOHTPOJIbHBIE paboThI (IIPUMEPHI 337124 U BOIPOCHI
KOJJIOKBUYMa IIPHUBEICHBI HIKE)

Ilo pesynmpTaTamM W3y4eHUS MOAYJIS CTYIEHTHI NOJDKHBI 3HATh 3aJa4d aHAIUTHYECKOM XUMUH,
pa3nuyath TOHSATHS «METOI» M «METOJIMKa», 3HATh KiacCH(UKAIMM METOJOB aHan3a, MOAXOABI K
OINMCAHMIO PABHOBECHS B PACTBOPAX CHJIBHBIX M CHAOBIX 3JEKTPOJIHMTOB, THMIPOJIM3YIOLIUXCS COJEH,
OydepHBIX cucTeM, KOMIIJICKCHBIX M HEPACTBOPHMBIX COSAMHEHHN, IPOBOAUTE PACUETHI B PACTBOPAX TAKHX
coeauHeHnid. Ilo pe3ynbTaraM BBITOJHEHUS JIA0OPATOPHBIX PAaOOT CTYACHTHI JOJDKHBI MOJTYYHUTh
OpEACTaBICHUs] O METOJaX KAdyeCTBEHHOI'O aHajm3a, 3HAaTh KHCJIOTHO-OCHOBHYIO KIIACCH(UKAIUIO
KAaTHOHOB, KJIACCU()MKAIIMIO aHUOHOB, OBITh CIIOCOOHBIMHU IMPOBECTH aHAIHU3 COJIEH METOAAMHU «MOKPOID»
XUMHH.

Cemectp 4. Moayub 2. KonudecTBenHblii anaaus. I'papumerpus. Tutpumerpuyeckue MeToabl

Tembl JeKuuMii:

Knaccudpukanus MeToooB KOJMUYECTBEHHOIO aHauW3a. XHMHUYECKHE METOAbl aHaju3a.
I'paBumetpus. Turpumerpuueckuit ananu3. Pacuers! B TuTpuMerpun. Kpuseie THTpoBaHUS

KucnorHo-ocHOBHOE TUTpOBaHKE (MeToJ HeWTpaiau3auuu). MHINKATOPbl KUCIOTHO- OCHOBHOT'O
TUTPOBaHUS

Penoxcnmerpus. Munkatopsl Metona. [lepmanranatomerpus. JuxpomaToMerpus. Mogomerpust.

MeToap!I KOMIUIEKCOMETPUYECKOTr0 TUTpoBaHus. MunukaTopsl. [IpakTnueckoe npruMeHeHHe.

MeTob! 0CagUTENTEHOTO TUTPOBAHMS

JlabopaTopHbIe paGoThI:

CranpgapTu3anus pacTBOpa THAPOKCHIA HATPHSL.

OrnpeeneHne HEN3BECTHOTO KOJMIECTBA COSTHON B (pochopHO KHCITIOT
Onpexenenue coepKaHus IPH COBMECTHOM NMPHUCYTCTBUH HIETOUYH U COJIBL.
[lepmaHranaro- u JUXpOMaTOMETPUSI.

KommuiekcomeTprieckoe THTPOBAHNE.

OcamuTenbHOE TUTPOBAHKE

I'paBumeTpus

[To Temam Moy IPETyCMOTPEH OAMH KOJUIOKBUYM M OZHA KOHTPOJIbHAS paboTa (IpuMeps 3a1a4
Y BOTIPOCHI KOJUTOKBHYMa MPUBEICHBI HIXKE)

ITo pe3ybTaTaM N3y4YCHUA MOAYJIA CTYACHTBI JOJDKHBI 3HATH OCHOBHBIC ITOJIOKCHHA, TCPMUHBI U
OpUEMbl TUTPUMETPUUYCCKOTI'O aHAJIM3a, CII0COOBI BBIpAXXCHHUA KOHICHTpPAIIUM B TUTPHUMETPHU, YMETH
PAaCCUUTHIBATL HOPMAJIbHYIO KOHIICHTPAUO U TUTP paCTBOPA, IPOBOAUTL PACUCTLI PC3YJIbTATOB aHAJIN3a
Ipu 1mpsaMoMm, O6paTHOM U 3aMCCTUTCIILHOM TUTPOBAaHWH, OLICHUBATH HMHAHWKATOPHBLIC OIHI/I6KI/I, 3HATh



o0acTu IIPUMCHCHUA KHUCJIOTHO-OCHOBHOTO, KOMIIJICKCOMETPHUYECKOT O, OKHUCIIMTCIbHO-
BOCCTaHOBHUTCIIBHOI'O U OCAAUTECIbHOT'O TUTPOBAHHUA, UX TOCTOMHCTBA U HEAOCTATKHU.

Cemectp 4. MonyJas 3. KoanuecTBeHHbIH aHanu3. JIpyrue MmeToabl KOJIU4€CTBEHHOI0
aHaJIn3a

Tembl Jekuumii:

buoxumnyeckue meronsl. depMeHTaTHBHBIE MHIWKATOPHBIE peaknnu. DepMeHT-cyOcTpaTHbBIE
KOMITIEKCHl. brocencopsl. UMMyHOMepMEHTHBIN aHamn3. PaqnonMMyHOIOTHYECKUI aHATH3.

Tepmuueckue Meroabl. IlpsiMble  TepMuUYecKHEe METOABl  aHANK3A. OHTAIBIUMETPUS
(kanmopumeTpusi), TEPMUYECKUAN aHAIN3, TEPMOTPABUMETPHS, KaTapoMeTpHs. |'a30BOIIOMOMETPUICCKHAN
aHanmn3. OcoOeHHOCTH W CHOcOObI BBIMONHEHUS. [IpuMeHeHne ra3oBOJIOMOMETPHUYECKHX METOIOB B
OpPraHUYECKOM JIEMEHTHOM aHAJIN3e

[To Temam MOy IPEAYCMOTPEHBI TOJIBKO JIEKIIMK U CAMOCTOSATENbHAS pab0oTa, BOMPOCHI 110 TEME
MOJYJIsl BBIHECEHBI B UTOTOBOE TECTUPOBAHUE.

Ilocme wm3yueHWs TeMBl CTYAEHTHI NOJDKHBI 3HAaTh CYTh YKa3aHHBIX METOAOB aHamu3a. Mx
JIOCTOMHCTBA M HEJOCTATKH, 00JIACTH MPAKTHUECKOTO MPUMEHEHHSI.

Cemectp 5. Moayasb 1. OnTudeckue MeTOAbl AHAIN3A

Tembl JeKUMOHHBIX 3aHATHI: OOmas XapaKTepUCTUKA CIIEKTPOCKOIUYECKUX
METOOB aHaln3a. ATOMHO-a0COpOIIMOHHAs CHEeKTpockonus. MosekynspHo-abcopOuroHHas
ciektpockoruss B Y®- wu Bugumoit obOmactu. HK-cmexTpockomms. OMUCCHOHHbIE
CHEKTPOCKOIINYECKUE METO/IBI aHaJIn3a. ATOMHO-?MHUCCHOHHAs CIIEKTPOCKOIHSI.
JlroMuHeceHTHas CIIeKTpOCcKomus. JIpyrue cieKTpajabHble U ONITUYECKUE METOIBI.

Tembl 1abopaTOpHBIX 3aHATHII: CTIEKTPOPOTOMETPUIECKOE OTPEICTICHUE COACPIKAHMS
BELIECTBA METOJIOM J100aBoK. DOTOMETPUUECKOE ONpECICHUE JKele3a U HUKEINs MPU UX
COBMECTHOM MPUCYTCTBUU B pacTBope. MoHOOOMEHHOE pa3liereHHe Kele3a M MeOd U MX
dboromeTpuueckoe omnpeneneHue. Pedpakromerprudeckoe onpeneneHre COACpKaHMs BEIISCTBA
METOJIOM I'PayupOBOYHOTO Irpaduka.

TeMbl NpakTHYeCKUX 3aHATHI: PelieHne TUMOBBIX 3a/1a4 M0 SMHUCCUOHHOMY aHaJIu3y
Pemienue TUNIOBBIX 33724 10 a0COPOLIMOHHOM CIIEKTPOCKOIINU

Hedenomerpus u TypOuanMeTpusi, TIOMUHECHEHTHBIN aHAIIN3

Cnektpel UK

Cnexrtpsl AMP

Macc-cnekrpomerpus

Kontponbnas padota no criekrpam UK, AMP u macc-criektpomerpun

N3yunB naHHbBIi MOAYJb CTYIEHT J0JKeH: cOpMUPOBATH OCHOBHBIC NPEACTABICHUS
06 ONTUYCCKUX MCTOJAX aHAJIN34d, UX BO3MOKHOCTAX, OTPAHUYCHUAX U OGJ’I&CTHX MMPpUMCHCHUA.

3HATh: CIIEKTPHI U3ITyYCHHSI, HCTOYHHKH U3JTYy9CHUS, BUIBI OITUIECKAX METO/IOB aHAITN3a

YMeTh: OIleHHBATh BOZMOKHOCTH KaXKIOTO METO/A, BRIOMPATh MOAXOMSIINN MO 3a1a9y
METOJI UCCIICIOBAHUS

Baaners: merogukamu crnektpodoromerpuueckoro u WMK-uccnemoBanus, HaBBIKAMH
00pabOTKH MOJIYYCHHBIX PE3yJIbTaTOB aHAIN3a

[To Momy:r0 IPeyCMOTPEHBI 2 KOHTPOJIBHBIC padOTHI U 1 KOJIIJIOKBUYM

MeTounquKne PE€KOMEHIAIUHA MO UBYICHHUIO TEMbI:



ITpu ocBOeHMU TEeMbI HEOOXOMMO:

e (O3HaKOMHUTBCSI C HMEIOIIUMUCS JINTEPATYpPHBIMH HUCTOYHMKAMHU (y4eOHUKaMU,
MOHOTpaUsIMH, JJICKTPOHHBIMH pPECypCaMH, CTAThsIMH B BEAYIIUX XHUMHUYECKUX
KypHaJIax), JeKIUSMU TperoiaBaresiei

e CdopMupoBaTb TIOHHUMaHHWE OCHOBHBIX METPOJIOTMUECKUX  XApPaKTePUCTHK, WX
BO3MO>KHOCTEHN U METOJIUK pacyeTa.

OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:
HazoBuTe 0CHOBHBIE ONTHYECKUE METO/Ibl KAYECTBEHHOT'O U KOJIMYECTBEHHOI'O aHAJIU3A.
OT 4ero 3aBUCUT MHTEHCUBHOCTD U IIMPHUHA CIIEKTPAIbHBIX JIMHUAN?
Kaxk mpoBoT KaueCTBEHHBIN M KOJIMYECTBEHHBIN aHAJIN3 B SMUCCUOHHON CIEKTPOCKOIUU?
Onrtuueckas cxema criektpomerpa. Y d- u BuauMbie 00J1aCTH CIIEKTpa.
3anumuTe OCHOBHOW 3aKOH CBeTomnoriomeHus. HazoBute oOrpaHMdeHuss U YCIOBHS
MPUMEHUMOCTH 3akoHa byrepa - JlamOepra - bepa.
B uem 3akirodaeTcss MeTOIOM rpaayupoBouHoro rpaduka? Metoxn no6aBok? Meron AByX
CTaH/IapTOB?
Pedpakromerpuueckue Mmetoasl aHanu3a. [lokazarens mpenoMiIeHHs.
Urto Takoe yaenbHas U MOJIsipHas pedpaxiums?
Onpenenenre MOJIIPHOM pedpaKIi TBEPAOTO BEIIECTBA B PACTBOPE.
KonnyecTBenHbI pedpakToMeTpuuecKuii aHaM3. AHAJIN3 CMECH BEIIECTB.

Cemectp 5. MoayJb 2. DJIEKTPOXUMHUYECKHE METOIbI AHAJIHN3A

TeMbl JIEKIIMOHHBIX 3AHATHI: DIIEKTPOXUMUYECKUE METO/Ibl aHaIn3a. KoHaykroMeTpus.
[ToreHnuoMeTprUYEeCKU ~ METOJ  aHaIM3a. Kynonomerpuueckuii ~ meron  aHaiusa.
BonbramnepomeTpuyeckuii METOT aHAJIU3A.

Tembl Ja0opaTopHbIX 3aHaTHH: OmnpeneneHne CcoAep)KaHUS BEIIECTBA METOJIOM
MOTEHIMOMETPUYECKOTO  TUTpoBaHMs. OmpenenceHue COAEpkKaHUA  BEIIECTBA  METOJO0M
KYJIOHOMETPHUYECKOI'O TUTPOBAHUS.

Tembl npakTUyecKkux 3aHATHH: PelieHue TUNHMYHBIX 3a7a4 MO KYJOHOMETPUHM U
KOHAYKTOMETpUU

[ToTeHIMOMETPUYECKUE METOIBI

[onsporpadust u amnepomeTpus

N3y4yuB JaHHBIH MOAYJIb CTYAEHT A0JKeH: CHOPMHUPOBATH OCHOBHBIC TIPEICTABICHUS 00
AJIEKTPOXUMHYECKUX METOJAaX aHalin3a, WX BO3MOXKHOCTAX, OrPAaHMUYCHUAX W 001acTsiIX
MPUMEHEHUS.

3HaTh: OCHOBBI JIEKTPOXUMHYECKUX METOJOB aHAIN3a, 3aKOHBI M YPAaBHEHUS METOJIOB,
BO3MOJKHOCTH UX MPAKTHYECKOTO TIPUMEHEHUS

YMeTh: OIleHUBATh BO3MOKHOCTH KaXKIOTO METO/a, BRIOMPAThH MOAXOMSIIUN MO 3a1a9y
METO/, UCCIIETOBAHMS

Baaners: MeToquKaMu MOTEHIIMOMETPUUECKOT0, KOHTYKTOMETPHUUECKOTO UCCIIEOBAHUS,
HaBBIKaMH 00pabOTKH MOTYUYCHHBIX Pe3yIbTaTOB aHATN3a

[To Moay:I0 MpeyCMOTPEHBI KOHTPOJIbHAS Pab0Ta U KOJJIOKBUYM
MeTtoanyeckue peKOMeHAAIUH M0 U3YYEeHHIO TeMbI:

ITpu ocBOeHMM TEMBI HEOOXOMMO:
e O3HaKOMHUTbCS C HMEIOIIMMUCS JUTEPAaTYpHbBIMH HCTOYHUKaMHU (yuyeOHHKaMH,

MOHOTpadUsIMH, SJIEKTPOHHBIMU pPECypCcaMu, CTaThbsIMH B BEAYIIMX XHUMHUYECKHUX
JKypHalax), JeKIHUIMU IpernoiaBarenei



e CdopmupoBaTh TNOHMMAHHE OCHOBHBIX METPOJOTMYECKHX XapaKTEpUCTHK, HX

BO3MOKHOCTEN U METOJIUK pacyeTa.
OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI:

1. Ha yem ocHOBaH MeTO/1 MOTEHIIMOMETpUU? 3anuiunTe ypaBHenue HepHcra.

2. IlpuBeaure Ki1accUPUKAIMIO 3JIEKTPo10B. [IpuMephl 31eKTPOJ0B B TOTEHIIMOMETPHH.

3. Ha yem ocnoBan meton kynonomerpun? Chopmymupyiite 3akon Dapaaes

4. Yro n3mepsA0T B KoHAYKTOMeTpun? Kakue 3aKOHBI U IOJOKEHHUS 3TOr0 METO/a BaM

U3BECTHBI?
5. YUto Takoe nossiporpagusn? Yto Takoe BOIBTAMIIEPOMETPHUECKOE TUTPOBAHUE?
6. B uem cyTh MeTO12 aMIIEpOMETPUU?

Cemectp 5. Moayab 3. Metoabl pa3jejieHusi H KOHIEHTPUPOBAHUS

Tembl Jexumii: TeopeTrnueckue ocHOBBI Xxpomatorpaduu. ['azoBast xpomarorpadus
Kunxoctrast xpomatorpadusi. OTaeNbHBIE BUABI )KUIKOCTHON XpoMaTorpahuu
Tembl 1abopaTOPHBIX 3aHATHI: MeToIbI Ta30BOM U )KUIKOCTHON Xpomartorpaduu. MCX
Tembl npakTHUYeCKHUX 3aHATHIA: Pemenne 3a1au o teme «Xpomarorpaduaeckue
MeTO/Ibl aHanu3ay». KonTponbHas paboTa 1o teme

N3y4yuB 1aHHBIH MOAYJIb, CTYAEHT H0JKeH: CHOPMUPOBATH MIPEICTABICHHE O
COCTOSIHUM COBPEMEHHOT0 Ta30XpOMaTorpandeckoro aHaim3a, ero BO3MOKHOCTSIX, OCHOBHBIX
HATPABIICHUSAX U TEHACHIIUSIX Pa3BUTHSL.

3HaTh:

— TEOPETUYECKUE OCHOBBI Fa30BOM XpoMaTorpaduu, OCHOBHBIE METO/IbI KAUeCTBEHHOTO H
KOJIMYECTBEHHOT'O XPOMATOrpahUIecKoro aHaIIN3a;

— amnmapaTtypHoe oOopMIIEHHE Ta30XpOMaTOrpapuIecKoro mporecca

Ymers:

— ONpenesaTh OCHOBHBIC XapaKTEPUCTHKHU XpOMaTOrpaguaeckoro mpoiecca u3
XpOMAaTOTrPaMMBI; HHTEPIPETHPOBATH YKCIICPUMEHTAIBHBIC PE3YIIbTAThI

— moAOUpaTh ONTUMAIIBHEIE YCIOBUS MTPOBEICHUS XPOMATOTpadUIECKOTo pa3esieHus

Baanern:

— METOAMKAMU TMOUCKA MOJAXOIAIIETO BApUAHTa Pa3/IeJICHIS BEIIECTB; CIOCOOaMH OIIEHKU
MOTPEITHOCTH (PU3UKO-XUMHUYECKOTO IKCIICPUMEHTA

— HaBBIKaMH PabOTHI HA COBPEMEHHOM XpoMaTorpaduyeckoM 000pyI0BaHHH.

[To MoysI0 IPeAYCMOTPEHBI KOJLTIOKBUYM U UTOTOBBIN TECT MO BCEM (PU3UKO-
XUMHUYECKUM METOJaM aHaau3a

MCTOIIP[‘ICCKPIC PCKOMECHIANMNHA 110 UBYICHUIO TEMbI

[Ipu ocBoeHHH TeMbl HEOOXOIUMO:

* O3HAKOMHTHCS ¢ UMEIOITUMHUCS JTIUTEPATYPHBIMH UCTOYHUKAMHU (ydeOHUKAMH,
MOHOTpadUsIMHU, HIEKTPOHHBIMU PECYpCaMU, CTaThIMU B BEIYIIUX XUMUYECKHUX KypHaax),
JEKUUAMU IpenogaBaTeiei

* ChopmupoBaTh MOHUMaHKUE (PUZUKO-XUMHUUECKHUX MPOIIECCOB YACPKUBAHUS COPOATOB
Pa3TUYHOTO CTPOCHHS Ha PA3JIMYHBIX 1O IPUPOJIC HETIOBUKHBIX (a3ax

* OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHL:

1. laiiTe onpenenenue XxpoMmaTorpapum.

2. Kakue ocobeHHoCTH XpomaTtorpaduu Mo3BOJISIIOT TOCTUYB JIYYIIETo pa3aeacHus
BEIIECTB C OJIM3KMMHU CBOMCTBAMH IO CPABHEHUIO C IPYTUMHU METOJAAMH Pa3/ICIICHUS.

3. [lepeunciure criocoObl MOIYYCHHS XpoMaTorpaMM. UTO UCIOIB3yeTCs B KAYECTBE
DIIFOEHTOB B KAXKIOM U3 CIIOCOOOB?



4. Kak MOXHO OCYILECTBIIATH UACHTHU(PHUKAINIO OTPECTSIEMbIX COCIMHEHUI B CMECH
1I0CJIE UX XpPOMATOrpa(huIecKoro pazieseHus?

5. Uto Takoe UHIEKCH yaepxkuBaHua? Kakue cucteMbl HHIEKCOB YAECPKUBAHUS
HCITOJIB3YIOT B XpoMaTorpaduu (mpeuMyIiecTBEHHO B Ta30B0i)?

6. Ilepeunciute crocoObl KOJMYECTBEHHOTO aHanu3a B Xxpomarorpaguu. CpaBHUTE UX
MEXIy COOOM.

7. CpaBHHUTE J1Ba pexXUMa pa3/eIeHus B ra30BOM XpoMaTorpapuu — M30TEPMUUYECKUN 1
IPOrpaMMUPOBAaHUE TEMIIEPATYPBI.

8. Ilepeuncnure AETEKTOPHI B Ta30BOM Xpomarorpaduu.

9. llepeuncnure 0COOCHHOCTH U MMPEUMYIIIECTBA BEICOKOI(PHEKTHBHOM KUIKOCTHON
xpomarorpaduu (BOXX).

10. Kakue BapraHThl METO/Ia HCIIOJIB3YIOT B AHAJTUTUYECKOMN MTPAKTUKE?

11. Kakue copbents! ucnonb3ytor B BOXXX? Kakum TpeGoBaHUSAM OHU JTOTHKHBI
OTBEYaTh?

12. [ouemy Hanbonee nomynspabie copoeHTsl B BOXKX — cunukarens 1, ocodeHHO,
MoIu(pHUIMpPOBaHHbIe cuauKarean? Kak mpoBoasT MoAM(UKALINIO CHIINKAress?

13. Uem ompenensieTcst dII0UpyIoiias ClioCOOHOCTh MOABMKHON (a3bl B )KUIKOCTHON
xpomarorpaduu?

14. Kak moaOupaioT cocTaB MoJABMKHOHM (a3bl B )KUAKOCTHON XpoMaTorpapuu?



7. OeHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumenoBanue
Cemectp
(WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
4 OIIK-1, OIIK-2, OIIK-3, OIIK-4, OtueTsl 110 TabopaTopHbIM padoTtam 1-17
OIIK-5, OIIK-6 Bormpockl 6aHKa TECTOBBIX 3a/1aHUN
Bomnpock! k 3x3ameny
PacueTtHnie 3agaum 1-25
5 OIIK-1, OIIK-2, OIIK-3, OIIK-4, OtueTsl 110 TabopaTopHbIM paboTtam 1-17
OIIK-5, OIIK-6 Bormpockl 0aHKa TECTOBBIX 3a/1aHUN
Bomnpock! k s3x3ameny
PacueTtHrie 3amaun 1-26

7.2. TumoBble 3aJaHUA WJIH HHble MaTepPHAJIbl, HEOOXOAMMBbIe /JIs1 TEKYyLIero
KOHTPOJIA

7.2.1. KoHTPOJbLHBbIE PA0OTHI

(Haumenosanue oyYeHoUHO20 cpeocmsa)

Tunosoii(bie) mpuMep(bl) 3axaHus (i)

Cemectp 4. KonrpoabHasa padora Ne 1 mo teme «PaBHOBecHMsi B IOMOIE€HHBIX
CHCTEMAaX»

Bapuanr 1.

1. Cmemano 25 ma 0,22M pactBopa XJIOpOBOAOPOAHOM KUCIOTHI U 24 Mi 0,25M pactBopa
ruApokcuaa kanvs. Berancnuts pH nosydeHHOro pactsopa.

2. YKCycHas KUCIIOTa B pacTBope ¢ MaccoBoi noneit 0,76% nucconuuposana Ha 1,17%.
BbIuncianTh KOHCTAHTY TUCCOLUALINH.

3. Beluuciute creneHb ruapoiausa u pH pactBopa amerara HaTpUsi ¢ MacCCOBOM J0JIel
0,1%

4. CKOJIBKO MJT pacTBOpa TUAPOKCHIAa HATpusl ¢ MaccoBoi noneit 0,4% Hamo 1006aBUTh K
23 mn 0,2M pactBopa HocPOopHOI KUCTOTHI, YTOOBI MOTYyYUTh pacTBOp ¢ pH=2,3?

5. BerancnuTe HOHHYIO CHITY M aKTHBHOCTH KatroHa aimomuHus B 0,005 M pacteope AlCls.

Cemectp 4. KonrpoabHas padora Ne 2 mo Teme «PaBHOBecHsi B pacTBoOpax
KOMILIEKCHBIX COeIMHEHHUI H reTepOreHHbIX CHCTEMAax»

Bapuanr 1
1. BeluucnuTe KOHLEHTPALMIO MOHA-KOMILJIEKCOO0pa3oBarelis B PacTBOPE, COAEpKAIUM
+

0,IM Ag(NH,) 1 0,5M NH,.

Cxonbko Mo NH4CNS nHeo6xoaumo BHectH B 1 11 5%10”° M pactBopa Hg(NO3)2, 4TOOBI CHU3UTE
koHIeHTpanuio nonos Hg?" no 107! mons/n (Kuectoitkoctn = 1,7%1072%) 3a cuer o6pasoBanus
komruiekcHbIX gacTui Hg(CNS)42?
3. Botuucnure ITP cynbgara paaus, ecau B 1 11 Boasl pactBopsiercs 2,11%107 1 s1oit comu.
4. OnpenenuTte Kakasi CoJb XJIOPU UM XpoMaT cepedpa 6osiee pacTBOpUMA U BO CKOJIBKO
pa3. Beruncanre MoIsipHOE U MacCOBOE OTHOIICHHUE.



OO6pa3yeTcst M 0cagoK cyib(ara CBHHIIA, €CJIM K HACBIIICHHOMY pPacTBOPY XJOPHJIA CBHHIIA
npuOaBuTh paBHBIN 00beM 0,2 M pacTBopa CEpHOM KHCIIOTHI.

Cemectp 4. KonTpoabHass paGora Ne 3 mo teme «Koum4ecTBeHHBI aHAIM3.
Turpumerpus.»

BapwuanT 1

1. Paccunraiite MaccoByto 010 okcua azora (V) B o0pasie, ecnu HaBecka ero B 8,0000
I pacTBOpeHa B MepHOW konbe Ha 250 mu, Ha HedTpanmuzanuio 20 MIJI 3TOTO pacTBOpa
3arpaumnBaercs 12,20 ma 0,1902 M pacTBopa ruipoKcH1a HaTpusl.

2. 0,1 M pactBop XJIOPOBOJOPOJHOM KHUCIOTHI HEUTPAIM30BaH PACTBOPOM THAPOKCHAA
Hatpus Ha 80%. Beruucnure pH pactBopa.

3. K cmecn, coneprkameid n30bITOK HOAWIA U HoAaTa Kanus , nodaswmmm 25,00 M pacTBOpa
cepHOii KUCIoThL. BeinenuBmuiicst nox orrutposanu 21,35 miu 0,2513 M pactBopa THOCYIB(aTa
HaTpus. Beruucnure TUTp cepHON KUCIOTHI 1O TUAPOKCUAY HATpUSl.

BrruncnuTe MaccoBbie 10U KapOOHATa KaIbIUS U KapOoHaTa MarHus B U3BECTHSIKE, €CITH MOCe

pactBopenus 1,0000 r mpoObI ¥ COOTBETCTBYIOMIEH 00pabOTKH, 00BEM pacTBOpa JOBEIH BOJIOH 110
100,00 M u Ha TuTpoBanue 20,00 M1 ero [UIst ONpeAEIeHUs CyMMbI KaJIbLIMSI 1 MarHus 3aTpaTwin
19,25 M1 0,05140 M pactBopa 3/ITA, a Ha TUTpOBaHME MArHUs U3PacXoaoBaIH 6,26 MIJI TOTO ke
pactBopa O/ITA.

5. Beruncnure MHAMKATOPHYIO norpemHocth TuTpoBanus 0,01 M pacTBopa ruapokcuaa
ammonus 0,01 M pacTBopoM cossiHoN KUcioTh ¢ TuMondranennom (pT = 10)

Kpurepun oneHku:
Kaxxnas KoHTpoNbHASI COJEPXKUT 5 3a7ad, Kaxaas 3agava oneHuBaercs mo 4 6amna (4 — 3agada
BBITIOJIHEHA BEpHO, 0e3 3aMeuaHuid, 3 — €CTh HEOOJbIINE HEJAOYEeThl, 2 — 3aJadya YaCTHYHO
BBITIOJTHEHA BEPHO, HO €CTh OIIMOKH B HEKOTOPKIX MMyHKTaX, 1 Oasia — 3a/1a4ya B IIeJIOM HE pPEIIeHa,
HO €CTh BEpHBIC AEHCTBUS, , 0 - CTY/ICHT HE MIPUCTYIHII K PEIICHUIO)

B cymMme 3a KOHTpOIbHYIO paboTy MOxHO HabpaTh 20 Gamios.

Cemectp 5. KonTposbHas padora 1. OnTudyeckue MeToAbl AaHAJIN3A
IIpumepsl 3axay4:

1. Bouuciaute onTHYECKYIO IUIOTHOCTH PACTBOPA, ECIIU CBETOMPOIYCKaHKUE €ro paBHo 80%.

2. Monspusii kodpduiment nornomenns KMnOs npu A = 546 um pasen 2420.
Ontrueckast INOTHOCTH 3TOTO pactBopa npu | = 2 cm pasHa 0,800. Onpeaenure T(KMnOs/Mn).

3. Omnpenenure MakCHMalbHYKO TOJIIMHY MOIJIOMIAOIIErO cinost | mis GoromMeTpupoBanus
OKpAIIIeHHOTO PacTBOPA COJIH KeJe3a, ecu B 50 cM> JAHHOTO PAcTBOPA COAEPIKUTCS 2 MI
kene3a. OnrTuueckas TIOTHOCTH pactBopa paBHa 0,430, a MomsipHBIA KO3 GUIMEHT
norsomenus 4103,

4. PaccunTaiiTe HAMMEHBIIYIO KOHIIEHTPAIMIO BellecTBa (MOJIb/IM°) JUIs POTOMETPUUECKOTO
oTIpesieNieHus, €CITU M3BECTHO, 4TO €A = 5- 10%, a onTuMabHOE 3HAUCHUE A npu l =5 cm
pasao 0,010.

5. MHccnenyemsrii pactBop uMeet A = 0,900 npu usmepennn B KioBete ¢ 1 = 5 cm.

OnpezienuTe KOHIEHTPAIUIO PACTBOPA, ECIIM CTAHAAPTHBIN PacTBOpP, coaepsKamiuil 7 MKr/cm>

9TOrO XK€ BemecTBa, umeetr A = 0,600 mpu u3mepeHunu B kroBere ¢ 1 = 3 cm.



6. Hasecky cmasa, cojepskamiero turan maccoit 0,2500 T, pacTBOpWwIM W pa3bGaBHIK
JUCTUILTPOBAHHOM BOIOH B MepHOii kon6e 10 100 cm?. K 25,00 cm® momydenHOr0 pacTBopa
N06aBUIIM COOTBETCTBYIOIIME PEAKTHBBI M pazbaBumu 10 50 cM>, OpU STOM MHOIYUMIIH
coeuHeHue )ENToro 1sera. OnrTuyeckas INIOTHOCTh, MOJIYyYEeHHOro pacTBopa pasHa 0,220.
K apyroit mopuun o6sémom 25,00 cm® 1o6asunu pacTBop, coaepxkamuii 0,20 Mr TUTaHa, U
00paboTaiii aHaJOrMYHO IEPBOMY pacTBOpy. OnTHYECKast IIIOTHOCTH TOTO pacTBOpa paBHA
0,500. Onpenenute coaepkaHue TUTaHa B cIuiaBe (o, %).

7. W3 naBeckM cTainM, coiepxalleld Hukeab maccoi 0,2542 T, mocie COOTBETCTBYIOLIEH
o6pabotku momyunnu 100,0 cM® pacTBopa, COMAEPKAIEr0 JAUMETHUITIHOKCHMAT HHUKEIS.
OnTuueckas TIJIOTHOCTh O3TOTO  pacTBOpPa, OTHOCUTEIBHO PACTBOpA CpaBHEHMS,
cozepsxaniero 6,00 mr Hukens B 100 cm?, pasua 0,440. JIjis IOCTPOEHUS TPaLyHPOBOYHOTO
rpaduKa B3SIM TPU CTaHAAPTHHIX pacTBopa, coiepskamux 4,00; 8,00; 10,0 cm® Huxens B
100,0 cM® ¥ TONyUMIH TIPU TeX e YCIOBUSX OTHOCHTENbHBEIE ONTUYECKHE IMIIOTHOCTH
cootBeTcTBeHHO: — 0,240; 0,240; 0,460. Berunciaure comepikanue HUKeNs B ctaiu (o, %).

8. Monspusii ko3pdumuent nornomenus gutnszonara mexu (I1I) B CCly pasen 4,52.10%.
Kakyro MaccoByro 10110 MeIM MOKHO OIPEIEIUTh C JUTH30HOM, €CITU M3 HABECKU 00pasiia
craBa maccoit 1,0000 r momyuunmu 25,00 cm® pactsopa autnsonara B CCls? Ontnueckas
MJIOTHOCTB, U3MepeHHas npu 1 = 5,0 cm, coctasuia 0,020.

9. Jlns onpeneneHus Mapraina B cTaan HaBecKy Maccoi 1,000 I pacTBOpUIM B CMECH CEPHOM,
docopHOii W a30THOM KHCIOT M pacTBOpoB pasbasumm g0 200 cwm’. s
doTomerpupoBanus otobpamu 20 cM® ITOro pacTBopa M PEaKIHIO MPOBETH B KONIOE
BMecTuMocThio 100 cv’. To rpagynpoBodHOMY TpadHKy COAEpKAHME MAPraHIa B 3TOM
pactBope passo 0,71 mr. KakoBo conep:xanue Mn (o, %) B cranu?

10. Jins onpenenenuss Mexu B cruiaBe u3 HaBecku Mmaccoit 0,3000 T mociae pacTBOpeHHUs |
06pabotku pactBopoM NHi3 momyumnu 250 cM® OKpalieHHOro pacTBOpa, ONTHYECKas
MJIOTHOCTH KOTOpOTo B KtoBeTe mpu | = 1 cM paBHa 0,250. Onpenenure copep:kaHue MeIu B

criase (o, %), eciu el = 400.

Cemectp 5. KouTposabHas padora Ne2. UK-cnexkTpockonus. AMP. Macc-cnekTpockonusi.

Bapmuasnr 1.
1. Pacumudpyiite npuBenennsiii Hmxe UK-criektp, ykaxure XapakTepuCTUIECKUE YaCTOTHI
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2. Pacumdpyiite IMP-cniektp. Vcranosure ctpykrypy coequnenns CsHiamo 'Hu *C IMP-ciekrpam
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3. Pacumdpyiite Macc-CeKTp, onpenenute OpyTTo-GpopMyIry COeTUHEHUS



Abundance 43
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miz->0 10 20 a0 40 50 B0 70 a0 30 100 110

m/z 1. % m/z L. % m/z 1, % mz | I,% m/z 1, %
14 4,70 31 0.80 49 0.30 59 3.80 83 0.80
15 27.12 37 1.60 50 1.40 65 0.30 84 0.30
16 0,70 38 3.60 51 1.50 67 2.50 85 21.92
18 0.60 39 25,22 52 0.40 68 0.30 86 1.27
25 0.30 40 3.80 53 1.70 69 1.20 87 0.10
26 3.50 41 37.03 54 0.40 70 0.20 91 0.10
27 24.22 42 12.41 55 2.90 71 0.40 100 15.71
28 3.60 43 100.0 56 2.10 72 1.20 101 1.10
29 23.92 44 4.20 57 37.53 81 0.20 102 0.10
30 0.80 45 1.60 58 60.17 82 0.20

Moayas 5. KouTposabHas padora Ne3. Ji1eKTPOXMMHUYECKHE METObl AaHATHU3a
Bapuanr 1.

Konoykmomempus. B HaBecke OpPraHMYECKOro COEIWHEHHs Maccor 2,299 1 xucmopon
kosinuecTBeHHO nepeBenu B COz. Jlmokcupa yriepoaa pacTBOPWIM B AJIEKTPOIUTUUYECKOMN
A4yeiike, HANOJHEHHOW pa30aBiICHHBIM PACTBOPOM ILEIOYH, M ONPEAENTUIN yMEHbLICHHE
37IEKTPUUYECKOi MPOBOMMOCTH TIOTTIOTHTENBHOTO pacTBopa Azx = 300-10°, Cm. Takum xe
MPEBpAILICHUSIM TOABEPIVIM CTaHAAPTHBIE BellecTBa, coaepxkamue or 200 mo 1000 Mkr
KHCJIOPOJIa, M U3MEPUIIN COOTBETCTBYIOIINE 3HAUCHUS Ad:

mo> B 00pasiie, MKT ......... 200 400 600 800 1000

Az 108, CM.................... 80 150 220 285 355

[Toctpoiite rpaayupoBOUYHBIM TpapuK MU BBIYMCIUTE MaccoByio noio (%) kuciopona B
obpasrie.

TIlomenyuomempus. TlocTpoiiTe KpUBbIe IOTEHIIMOMETPUUECKOTO TUTPOBAHMSI B KOOpAUHATAX

pH-V u ApH/ Ay -V ¥ OIpenennTe KOHIEHTPALHIO (MOJIB/JI) PaCTBOPA YKCYCHOM KHUCIIOTE,

ecau nipu tutpoBanuu 10,00 M storo pactsopa 0,1000 M KOH nonyunnu cinenyromue
pe3yNIbTaThI:
Vxon, M1 ...10,00 13,00 14,00 14,50 14,90 15,00 15,10 15,50
16,00



3.

pH............ 5,05 5,56 5,88 6,19 6,92 8,82 10,59 11,29

Honapoepagpua u  amnepomempus. HadepTure  NONMAPUZALMOHHYIO  KPUBYIO H
oXapakTepusyiiTe ee OTaenbHble ydacTkd. IIpuBenure ypaBHeHHE MOISIporpaduyIecKoit
BOJIHBL. Vcnonb3ys cripaBOYHbIE JaHHBIE, MPEATIOKUTE MOAXOIAIINE YCIOBUs (MIOTEHLHUA,
(OHOBEII HIEKTPOIUT) IS ONAPOrpadUUECKOro ONpeeneH s KOMIOHEHTOB cMecH Ni™ u
Zn*",

Onexmpozpasumempus u Kynonomempus. V13 aHaIu3upyeMoro pacTBopa, CoAep Kaliero HOHbl
TPEXBAJEHTHOI'O METalljia, B pe3yJbpTaTe 3jekTpoiu3a npu cuie toka 1,000 A 3a Bpems Tt =
15,0 mun Ha karoae ObuI0 BhImeneHo 0,6497 T meramna. OnpeaenuTe, Kakoil MeTamt ObUT B
pacTBope, ecau BXoJ 1o Toky 1 =100%.

Kpurtepuun omenxm: Kaxnas koHTponbHast 5 cemecTpa oueHuBaerca B 15 Oamos. bamsl
pacrpenensrorcs MexIy 3ajjayaMy B 3aBUCUMOCTH OT KOJIMYECTBA U CJIO’KHOCTH 3a/1a4.

7.2.2. KOJJIOKBHYMBI

ITo kypcy B 4 cemecTpe npeaycMOTpeHo 2 kosutokBuyMa. [lepBeiit o Teme «PaBHOBecHs

B TOMOTEHHBIX U FE€TEPOreHHBIX CUCTEMaxX», MPOXOAUT 1o Bormpocam 1-18, 26-28, 33-38, 46-51
(mynkT 7.3.1.).

BTopoil KOJUIOKBUYM MpPOXOIUT IO TeMe «TUTpUMETpUYECKHE METOAbl aHaIu3ay,

Borpockl 19-25, 29-32, 39-45, 52-56 (mynkt 7.3.1).

Kpurtepun onenkn:

KomnnoxBuymser 4 cemectpa oneHuBarotcs B 20 6aioB:
- 18-20 GayIoB BBICTABIISIETCS CTY/ACHTY, €CIIU JIJaHBI IIPABUIIbHBIC OTBETHI HA BCE BOTIPOCHI
(OILIEHKA «OTIMYHO)
- 14-17 GanyoB BBICTABISIETCS CTY/ACHTY, €CIIU B OTBETAX COAEPKATCS HEOOIbIINE HEAOUETHI
(OILIEHKA «XOPOIIIO»)
- 6 - 13 GayI0B BHICTABIISIETCS CTY/ICHTY, €CIIM B HEKOTOPBIX OTBETAX COAEPKATCS
CYIIIECTBEHHBIC OMIMOKH (OIIEHKA «YIOBJICTBOPUTEILHOY);
- 1 - 5 6ania BeICTaBIAETCS CTYIEHTY, €CJIM OH B LIEJIOM HE TOTOB K KOJIJIOKBUYMY, HO
3HAKOM C HEKOTOPHIMU TEPMUHAMU U OIPEACICHUAMU.

ITo kypcy B 5 cemecTpe npeayCMOTPEHO 2 KOJUIOKBHYMa MO TeMaM «ONTUYECKUE METOIbI
aHaIn3a» U «JIEKTPOXUMUYECKUE METObI aHaIu3a» (110 BOIpOcaM 3K3aMeHa)

Kpurepun onenkmn:
KomnokBuymsl orieHnBaroTCs B 15 0aioB, COCTOUT U3 TPEX BOMPOCOB, KAKIBIN M3 KOTOPHIX

OLICHMBAETCA B 5 0aJUIOB.

HroroBplii KOUIOKBMYM TIPOBOAMTCS B BHAE co0eceloBaHMA 10 BOMIPOCaM

MNpEaABApUTEIIBHO HAITMCAHHOT'O TECTAa

TunoBoii npuMep TecTa I KOJJIOKBHYMA

1. K uHCTpyMEHTAIBHBIM (GU3UIECKUM U PUIUKO-XUMHUECKHM) METOJIaM aHAITN3a OTHOCST
Bribepute HECKOIBKO W3 4 BAPHAHTOB OTBETA!

1)

CIICKTPOCKOIINMYCCKHUC



2) paguoMeTPUICCKHE
3) AIEKTPOXUMUYCCKHE
4) TpaBUMETPUYECKUE

2. Ilpu mpoBeneHUH KOJMYECTBEHHOTO XPOMATOrpauuyecKoro aHaliu3a H3MEPSIOT CIIeITyOIIe

napameTpbl

Bribepute HeCcKoNIbKO U3 4 BApHAHTOB OTBETA!
1) UHJEKC yACpKUBAHUS

2) BBICOTY ITHKa

3) ILUIOINAh ITHKa

4) yIepKUBaeMbIii 00beM

3. 3akon byrepa-JlamOepra-bepa ycranasnusaer

Bribepute oavH U3 6 BAPHAHTOB OTBETA:

1) MPSIMO TPOTIOPIMOHANIBHYIO 3aBUCHMOCTh ONTHYECKOM MIIOTHOCTH OT MOJISIPHOM
KOHIICHTpAIAN

2) MPSIMO MTPONOPLUHOHANBHYIO 3aBUCUMOCTD ONITUYECKON TNIOTHOCTH OT HOPMAaJIbHOM
KOHIICHTpAIHN

3) MPSIMO TPOTIOPIIMOHANIBHYIO 3aBUCUMOCTH ONTHYECKOM MIIOTHOCTH OT YHCa
9KBUBAJICHTOB

4) 00paTHO NPONOPLMOHATILHYIO 3aBUCUMOCTh ONTUYECKOM IUIOTHOCTH OT MOJISIPHON
KOHIICHTpAIAN

5) 00paTHO NPONOPLMOHATIBHYIO 3aBUCUMOCTh ONTUYECKOH IUIOTHOCTH OT HOPMaJIbHOM
KOHIICHTPALUH

6) 00paTHO MPOMOPIMOHATILHYIO 3aBHCUMOCTh ONTUYECKOH TUIOTHOCTH OT YHCiia
SKBHUBAJIEHTOB

4. Bo3MOXHOCTb aHAJIM3UPOBATH 110 ONTUYECKOH INIOTHOCTH PacTBOPHI, B KOTOPBIX IIPUCYTCTBYET
HECKOJIBKO OKpAIIEHHBIX BEIECTB, OCHOBAaHA Ha
BribepuTe onuH 3 4 BApHAHTOB OTBETA!

1) CBOMCTBE aJIZIMTUBHOCTH ONTUYECKOM TJIOTHOCTU

2) CBOWCTBE aJTUTUBHOCTH MOJISIPHOTO K03(h(UIIeHTa CBETOMOTIOMEHHUS

3) HEBJIUSHUY HA BEIUYHUHY ONTUYECKON TUIOTHOCTH OJHOTO U3 OKPAIICHHBIX COCTUHEHUN
4) HCTIONTF30BAaHUM B KIOBETE CPABHEHHS B KAYECTBE CTAHAapTa OJHOTO M3 OKPAIIEHHBIX
pacTBOpOB

5. B ocHOBY kiaccuUKanyu XpoMarorpa@uyeckux METOJIOB TOJOXKEHBI CIEIYIONIHe MPU3HAKU
Bri6epuTe HECKOIBKO 13 4 BAPHAHTOB OTBETA!

1) 00BbeM poOBI M KOHIEHTPALHS B HEH aHAJTM3UPYEMBIX BEIIECTB
2) TEXHUKA BBITIOJIHEHUS XpoMaTorpadupOBaHUs

3) TIpUpoJIa copoOeHTA

4) arperaTHoe coctosiHue a3

6. YHUBEpCAIbHBIM IETEKTOPOM, UCTIOIB3yEMBIM B ra30BON XpoMaTorpadum, IBIseTcs

1) TEPMOUOHHBIN

2) IUIaMEHHO-UOHU3AIIMOHHBIA

3) JIETEKTOP T10 TETUIONIPOBOTHOCTH
4) 3JICKTPOHHOTO 3aXBaTa

7. ®U3UKO-XUMUYECKUM METO]I, OCHOBAHHBIA Ha U3MEPEHUHU IIEKTPOIPOBOJHOCTH PACTBOPOB — ATO
Bri0epuTe ouH U3 4 BAPHAHTOB OTBETA:

1) KYJIOHOMETPHS

2) MOTEHIIMOMETPHUS

3) BOJIbTAMIIEPOMETPHS
4) KOHJYKTOMETpHUS

8. Omexrposl I u Il posa oTHOCATCS K



Bribepute oauH U3 4 BApUaHTOB OTBETA:

1) METaJUTHIECKHIM 3JIEKTPOIaM

2) MeMOpaHHBIM 3JEKTPOAaM

3) MOHOCEJIEKTUBHBIM 3JIEKTPOJaM
4) 3JIEKTPOIaM CpPaBHEHUS

9. CTeKISIHHBIN 3JIEKTPOJ, OTHOCUTCS K ANEKTpoaamM
Bri06epuTe HECKOIBKO U3 4 BApHAHTOB OTBETA!

1) I pona

2) II pona

3) MeMOpaHHBIM

4) MOHOCEJIEKTHBHBIM

10. ®u3nKO-XMMHUYECKUI METOI, OCHOBAHHBII Ha CHATHH MOJISAPU3ALMOHHBIX KPUBBIX - 3TO
Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) KOHJyKTOMETPHS

2) NOTECHIXOMETPHUS

3) BOJIbTAaMIIEPOMETPHS
4) KYJIOHOMETPUS

11. Bennuuna npeaensHoro Auddy3noHHOro TOKa 3aBUCHUT OT
Bribepute oauH U3 4 BAPHAHTOB OTBETA:

1) KOHIIEHTpaIu HHAN(PEPEHTHOTO AIEKTPOIUTA
2) pH cpenst

3) IIPUPOBI HOHOB JIENIOJISIpU3aTOPa

4) KOHLIEHTpaLMU UOHA JENOIIpU3aTOpa

12. Y genpHast 37€KTPONPOBOIHOCTh HE 3aBUCUT OT
Bribepute oauH U3 4 BAPHAHTOB OTBETA:

1) TEMIIEPaTyPBI

2) HaJIU4HsI IPUMECEN HEANEKTPOIUTOB
3) KOHILIGHTpAI[M! pacTBOPa

4) BA3KOCTU PaCTBOPUTEILA

13. OtHoIIEHUE KOTUYECTBA BBIJCIUBIIECTOCS ITPH ICKTPOJIN3E BEIIECTBA K TOMY KOJHYECTBY, KOTOPOE
JIOJI’KHO BBIJICNIUTRCS 110 3aKoHy Dapajest — 3To
Bribepute oauH U3 4 BApuaHTOB OTBETA:

1) BBIXO/JI TIO AJIEKTPOITU3Y

2) BBIXOJ IO TOKY

3) K02 PHUITUESHT ITOIE3HOTO TCHCTBUS
4) MPaKTUICCKUN BBIXOJ]

14. Ykaxxute COOTBETCTBHE MCKAY (1)I/I3I/IKO—XI/IMI/I'JCCKI/IM MCETOJAOM U 3aKOHAMH U IIpUCMaMu, KOTOPbLIC B
HEM HCITIOJIB3YIOTCA
VkaxxuTe COOTBETCTBUC JJI1 BCEX 4 BApHUAHTOB OTBCTA:

Kynonomerpus 1. 3akon Komppaymra, 3akon Oma,
BBICOKOYAaCTOTHOE TUTPOBAHHE
BonsramnepomeTpus
2. ypaBHeHue MnbkoBu4a, ypaBHEHHE
Konnykromerpus noJsiporpadu4eckoil BOJTHBI
[ToTenunomerpust 3. 3axoHbl Papajes, 3NEeKTPOrpaBUMETPHS

4. ypaBuenue Hepucta
15. B ocHOBE MOTEHITMOMETPHICCKOTO aHAIHU3A JICKHUT
Bribepute oguH 3 4 BApHAHTOB OTBETA!
1) M3MEpeHUe MOTEHITHAIIA JIEKTPOJIOB MOTPYKEHHBIX B PaCTBOP



2) 3aBUCUMOCTH MEXKTY COCTaBOM BEIIECTBA U €T0 CBOMCTBAMHU
3) U3MEpPEHUE JUTHHBI BOJTHBI
4) W3MEpEeHHE TTOTEHIAIA pacTBOpa

16. KynoHoMeTpudecKkuii METO] aHaJIM3a OCHOBAH Ha M3MEPEHUH
Bribepure ouH U3 4 BAPHAHTOB OTBETA:

1) CUJIBI TOKA

2) 3JIEKTPUUECKON TPOBOJAUMOCTH

3) KOJIMYECTBA JNIEKTPUYECTBA, MPOTEKAIOMIETO Yepe3 AIEKTPOXUMHUYECKYIO sTUEHKY
4) MOTEHIUAJIA DIIEKTPOIa

17. Ilpu ammnepoMeTpUyecKOM TUTPOBAHUHU COJIEH CBUHIIA (3JEKTPOAKTUBHBIN KOMIIOHEHT) PaCTBOPOM
cyibdara HaTpus MOCie TOYKH SKBUBAJICHTHOCTH CHJIa TOKa
Bribepure oanH U3 4 BApHaHTOB OTBETA:

1) OCTaeTCs MOCTOSHHOU

2) YMEHBILIAETCS

3) YBEIUYMBACTCS

4) BHauaje yMEHbIIAETCS, [IOTOM YBEJIUYUBACTCS

18. Xpomarorpadusi, 1enbio KOTOPOH SBISAETCS ONpeieieHNe KaYeCTBEHHOTO U KOJIMYECTBEHHOI'O COCTaBa
paszessieMbIX BELIECTB, HA3bIBAETCS
Bribepute oauH U3 3 BAPHAHTOB OTBETA:

1) npernapaTuBHAS

2) aHaJUTHIeCKas

3) MIPOMBIIIIEHHAS
4) apOuTpaxxHas

19. Meron pacripenenuTeapbHON XpoMaTorpadui, OCHOBaHHBIM Ha PacIpeIeICHHH BEIECTBA MEXKIY ABYMS
HCCMCUINBAOIINMUCS ) KUJKOCTAMUA, HA3BIBAIOT
Bri6epuTe onuH 3 4 BApHAHTOB OTBETA!

1) CBEPXKPUTHYECKOH (PIIFONIHON
2) JKUJIKOCTHO-KUJIKOCTHOM

3) ra3o-TepaodasHoi

4) ra30-)KHIKOCTHOM

20. PaccTosiHue Mexay JWHHUEH cTapTa U (DPOHTA PacTBOPHUTEIS Ha XPOMATOrpaMME OKa3alloCh PaBHBIM
10,0 cm, muHUEH cTapTa ¥ IICHTPOM IIsTHA BemecTBa — 6,0 cM. Benmmunna Rf BemecTsa paBHa
BriGepute oauH U3 5 BApHaHTOB OTBETA:

1) 0,60
2) 4,0
3) 0,50
4) 1,0
5) 1,67

21. B abcopOIimoHHOM CrieKTpo(hoTOMETpE
Bri6epute onuH U3 4 BApHAHTOB OTBETA!

1) CrekTpalibHas MOTJIOMATEIbHAS CITIOCOOHOCTH MPSMO IMPOTOPITHOHAIBHA ITPOITYCKAHHIO
2) [IporeHT npoIycKaHus MPsIMO MTPOTIOPIIMOHATICH KOHIICHTPAITUH

3) [IpouieHT npormyckaHus MPsSMO MPOMOPIIMOHAICH CBETOBO JITHHE BOJIHBI

4) CriekTpanbHas IOTJIOIIATENbHAS CIOCOOHOCTH MPSIMO MPOTIOPIHOHATIEHA KOHIIEHTPAIINU

22. K Y®-uznyyeHuto OTHOCUTCSI UHTEPBAJ IJIUH BOJIH
Bri6epute onuH U3 4 BApHAHTOB OTBETA!

1) 10-400 M
2) 400-760 am
3) 760-106 aM

4) 6onee 1 M



23. HopmanbHas quctiepcusi — 3TO
Bri6epute onuH 13 4 BApHAHTOB OTBETA!

1) pe3Koe U3MEHEHHUE TTOKAa3aTeNs MPEeTOMIICHUS B Y3KOM JTMAIa30He JJIMH BOJTH

2) JHEWHas: 3aBUCUMOCTD MTOKa3aTels MPEJIOMIICHHS OT JUIMHBI BOJHBI

3) norapuMudeckas 3aBUCUIMOCTH ITOKa3aTeNsl MPETIOMIICHHS OT IJTMHBI BOJIHBI

4) MOCTENEHHOE U3MEHEHHE MOKa3aTels MPEJIOMICHHUS B Y3KOM JAHAna3oHe IJIUH BOJIH

24, 1nst GOTOMETPUUECKOTO OTPESICHISI METAJIIIOB HCIIOIB3YIOT
Bri6epute onuH U3 4 BApHAHTOB OTBETA!

1) peaKuy 3aMeLeHNs] Ha ayKCOXPOMHBIE I'PYIIIbI

2) peaKIny 3aMenieHUs] Ha XpOMO(OPMHBIE U ayKCOXPOMHBIE TPYIIITBI
3) peaKyy 3aMeleHHs] Ha XpOMO(OPMHBIE TPYIIIIBI

4) peaKIuy KOMIUIEKCOOOpa30BaHusl ¢ IEPEHOCOM 3apsiia

25. Onpeaenute ONTHYECKYIO INIOTHOCTH PACTBOPA, MOJISIPHBIN KO (QHUIMEHT MOTJIOMICHUSI KOTOPOTO PaBeH
8300, TonuuHa cinost 1 cM, a KoHUeHTpauus 6,2 107 monp/n
Bribepute oauH U3 4 BApuaHTOB OTBETA:

1) 0,27300
2) 0,51460
3) 5,14600
4) 0,05146

Kpurtepun omeHku: 3a KOUIOKBUYM MOXHO TOJYYHTh MakcuMmyM 10 OamioB. 2 Oamia
CTaBUTCS 3a HAIMCAHHE TECTa, €CIIM OH BBIINOJHEH He MeHee, ueM Ha 50%. OcranbHble 8 OaioB
CTaBATCS MPU COOECETOBAHUM C TIPEMOJaBaTeIeM — 3a7acTCs 8 BOMPOCOB, KAXIBIH U3 KOTOPBIX
olieHUBaeTcs B 1 Oast mpu nMpaBUILHOM OTBETE.

7.2.3 OT4eThl 10 J1a00PATOPHBIM padoTam
4 cemecTp:

JlaGoparopunasi padora 1 u 3: KayecrBennnie peaknun katuonoB I, II, IIl ananurunuecknx
rpynn (KucJoTHO-OCHOBHasi Ki1accupukanusa) KayecrBenHnsle peaknnu katuonos 1V, V, VI
AHAJMTUHYECKHUX IPynn (KMCJIOTHO-0CHOBHASA KJaccupuKamus)

Lenr pa®oThl: OBNAAETh HaBBIKAMH IMPOBEICHUS KaueCTBEHHBIX peakuuii Ha katuonsl I, II, III
AQHAJTUTUYECKUX TPy

Memoouka nposedeHus
1. CocraButh TabaMIly C BEPTUKAIHHBIMH CTOIOIAMHU

YpaBHEHNE AaHATUTHYECKON pPEaKLUU
Katunon Pearent (B MOJIEKYJISIPHOW ¥ HOHHOH (hopmMax), yCIOBHUS
MPOBEJICHUH PEaKIUU

HaOmromaeMsrit

dpPexT

2. TlpoBecTu o01IMe, TPYMIOBLIE U XapaKTEPHBIC PEAKITUN «CYXUM» U «MOKPBIMY ITyTeM
POOUPOYHBIM, KalleIbHBIM U THPOXHUMHUCCKUM CITOCOOOM.

3. 3anomHuTH TAOIUILY.

4. TloxmucaTh MOTYyYCHHBIC PE3Yy/IbTAThl Y IPEIOAaBaTEIs.

5. OdopmuTth oTyer.



JlaboparopHas padora 2: Cucremarudyecknii anaaun3 cmecu katuonos L, 11, 111
AHAJTMTHYECKUX TPy

[enb paboThL: MpoBeCcTH aHATHM3 cMecH KaTHOHOB KaTroHOB I, 11, 11l ananuTudeckux rpymm

Memoouxa nposedeHus

1. Pa3paborarh cTpaTervuio CHCTEMAaTHYECKOTO aHallM3a B BUJE CXeMbl (TaOmuIlkl) s oOpasiia,
comepxamero cmech katuoHoB I, II, III amamuTthueckmx rtpymm (cTymeHT paboTaer 1O
WHJUBUIyaJIbHOMY 33JIaHUIO0 TIPETO1aBaTENs).
2. Kparko omucarb Xom paOOThI W BBHITIOJHSIEMbIC OTEPAIMM B COOTBETCTBUM C pa3pabOTaHHOM
CXEMOHM aHaJIn3a.
3. Pe3ynbraThl SKCIIEPUMEHTAIBHOM YacTH peKoMeHaAyeTcsl 0QOpMIISTh B BUE TaOIUIIbI.
4. TlognmucaThk MOJy4eHHBIE PE3YIbTaThl Y MPETIOJaBATEIIS.
5. Odopmuts oTdyer.

JlaGoparopHass pabdora 4: CucreMaTH4ecKril aHajIM3 CMeCH KATHOHOB IV,V, V1
AHAJTUTHYECKHUX IPynn (KUCJIO0THO-OCHOBHAsI Kjaccupukanus)

[{ens pa®oTHI: MPOBECTH aHATU3 CMECH KaTHOHOB KaTHOHOB [V,V, VI ananuTu4eckux rpyrmi

Memoouxa npogedernus

1. Pa3paboTtarh CTpaTerHi0 CHCTEMaTHYECKOTO aHaJIM3a B BHJE CXEeMbl (TaOJHUIBI) I oOpasia,
cojepxamiero cmecb karuoHoB IV,V,VI  anamutmueckux rpynn (CTyneHT paboTaeT IO
WHAUBUAYAIbHOMY 3a/IaHUIO0 MTPETnojaBaTeis).
2. Kpatko omucath X0 paOOThI U BBINOJHIEMbIE OMEPAMA B COOTBETCTBUH C pa3pabOTaHHOM
CXEMOW aHau3a.
3. Pe3ynbraThl SKCIIEPUMEHTAILHOMN YaCTH peKOMEHAYETCsI 0(hOPMIISITh B BUC TAOIHIIBI.
4. TloanmucaTh MOJTYYEHHBIE PE3yNbTAThl Y MpPENo aBaTess.
5. OdopmuTts oTyer.

JlabopaTopnasi pabora 5: KauecrBennsnle peakuun anuonos I, 1L, III ananurnyeckux rpynn
Ilens pa®oThI: OBNIAETh HABBIKAMH MPOBECHUS KaUeCTBEHHBIX PEaKlnii Ha KaTHOHbI [V, V,

VI aHanuTHYECKUX TPyII

Memoouxa npogedenus

1. CocTtaBuTh TAaOJIUITY C BEPTHKAIBLHBIMH CTOJIOIIAMHU
YpaBHEHHE AaHATUTUYECKOW pPEAKLIUU .
N N Hab6mromaeMebrii
AHHOH Pearent (B MOJIEKYJISIPHOW ¥ HOHHOH (hopmMax), yCIOBHUS ek
MPOBEJICHUH PEaKIIUU
2. [TpoBecTu o01IHE, TPYIIOBBIE M XapaKTEPHBIE PEAKIIUN «CYXUMY» U «MOK-PBIMY ITyTEeM
MPOOHUPOYHBIM, KaNEeIbHBIM ¥ MTUPOXUMUIECKUM CITOCOOOM.
3. 3amoaHUTh TaOIHUILY.
4, [ToanmucaTs moJTy4eHHBIC PE3YNITATHI y MPErogaBaTes.
5. OdopMuTh OTUET.

JlabopaTopHasi paGora 6: AHayIm3 cosei
Lenb paboOThL: MPUMEHUTH 3JIEMEHTHI IPOOHOTO M CUCTEMATHUECKOT0 aHalIn3a
Memoouxa npogedernus

1. Pa3paborath cTpaTeruio IpoOHOTO U CHCTEMAaTHYECKOTO aHaIu3a B BHJIC CXEMBI (TaOJIUIIbI) JJIs
oOpa3siia (cTyeHT padoTaeT Mo HHAUBUIYAThHOMY 33JaHHUIO PEIO1aBaTesl).
2. Kpatko ommcarb X0 pabOThl W BBIMOJIHSEMBIE ONEPAIMM B COOTBETCTBUH C pa3pabOTaHHOU
CXEMOW aHaJIn3a.

3. Pe3ynbrarhl SKCIepUMEHTAIbHOM YacTH peKOMEeHAyeTCsl 0QOPMUTD B BUJIE TaOIHUIIBI.

Tabnuya — Ka4eCTBEHHBINM aHAIN3 WHIWBUyaTbHBIX COSIUHEHHM (COJeit)



YpaBHEHHE aHATUTHYECKOHN peakuuu (B .
N N Ha0mromaemMbrit
O6pa3zerr Ne Pearent MOJIEKYJIIPHOM M MOHHOU (hopmax), Shexr
YCJIOBHSI IPOBEJICHUN PEAKIIH
Nel- Ocmotp | benoe kpucramimyeckoe BEIIECTBO, PACTB. B pactBope
olpezeneHue B H,0 HOSIBJISIETCS OCAIOK.
KaTHOHA
[Tnams OxpammvBaHue MJIaMEHH. SIBHOTO
OKpAaIlIMBaHUs
He HabIo 1AM
NaOH Ut
Onpenenenue BaCl, 3anuchIBaeTCsl ypaBHEHUE benblii ocanok, He
aHUOHA COOTBETCTBYIOIIEH peakuu pactBopsieTcs
B MUHEPAIBHBIX
KHCJIOTaxX

4. [Momnucatk NOTYYEHHBIC PE3YJIbTAThl Y TIPENoIaBaTers.
5.0¢popMHUTB OTYET.

JlaGoparopHas padora 7: KucioTHo-ocHOBHOe TUTpOoBaHue. CTaHaapTH3ALUA PAacTBOPa
THAPOKCH/IA HATPHUS.

Llens paGoThI:

1. IIpuroroBnenue pacTBOpa TUTpPaHTA.

2. TloaroroBka oOpasiia K aHAU3Y.

3. Bwibop unaMKaTopa

Memoouxa npogedernus
1. [IpenBapuTenbHO MPOBECTH HEOOXOIMMBIE PacueThl IS IPOBEICHUS aHAIIH3A.
2. Kpatko omnucarb X0 paOOThl U BBIIIOJIHSAEMBIE ONEPAIIH.
3. Pe3ynbTarhl SKCrIepUMEHTAIBLHON YacTH PEKOMEHIyeTCsl O(DOPMUTH B BHJIE€ TAOIHII.

Tabmuia 1 — mpuroToBiIeHWE pacTBOpa TUTPAHTA

BemectBo Hagecka ycr. CrangapTuzanus: TurpoBanue Pacuer
BEILIECTBA YCTaHOBOYHBIN (V), em?
m=,...I pacTBop
Vi=.,.c™ Pacuernas
\%! dhopmyia,
V3 Pesynbrar.

Tabnuna 2— moaroroBka odpasiia K aHaIu3y

Anammsupye | HaBecka TutpoBanue Tutpanr, PesynbTar,
Moe oOpasia, (Va), unmu M(foxe =), Pacuernas popmyna:
BEIIECTBO m= ,....1" Vg Myag = ,....T OrtH. omuoOKa.
Vi =..,.c™
V2
V3

4. Tloanucath MOYy4SHHBIC PE3yJIbTaThl Y MPEo1aBaTes.
5.0dbopMuTh OTUET.

JlabopaTopHusbie padoTsl 8, 9: KncjioTHO-0CHOBHOe TUTPOBaHMe. OnipeeieHle coAepKaHue
KHUCJIO0THI (OCHOBaHHUS, COJIH) B 00pa3ue



Lens paboTh:

1.
2. IoaroroBka obpasiia K aHAIH3Y.

3.

4. OnpeneneHue coaepKaHue KUCIOTHI (OCHOBaHMS, COJIM) B 00pa3Ie

DN AW N =

6

[TpuroToBneHne pacTBOpa TUTPAHTA.

Br16op nnaukaropa

Memoouxa npogedenus

. [IpenBapuTenbHO MPOBECTH HEOOXOAUMBIE pacUeThl JJIsl POBEACHUS aHAIH3a.
. Kpartko omucarb xo paGoThI U BBIIIOJIHSAEMBIE ONIEPAIIH.

. Pe3ynbTarhl 3KCIepuMEeHTaIbHON YacTH PeKOMEHAYyeTcsl OpOPMUTDH B BHJIE€ TAOTHUIIBL.

. PaccuuTatp KpuBYIO TUTpOBaHUs C rpadudeckuM onpenaenenuem TO.

. O6ocHOBaTh BEIOOP MHIMKATOPA C yKa3aHueM pT, nu3MeHeHus okpacku, pH Tutpyemoro pactsopa.
. Pe3ynpTaThl TUTPOBaHMS PEKOMEHAYETCSl MPEACTABIATh B BHJIE TAOJIHUIIBL.

Tabauya — pe3ynbTaThl aHAIHM3a UCCIEAYEMOro 00pasia

AHanuzupye Hagecka TurpoBanue( | Turpanrt- Pesynbrar ananusa,

Moe oOpasma Va), unu 0,1M Pacuernas popmymna:
BEIIECTBO m=,...T Muag = ,....T M(fos =), OrH. omu0OKa.
w Vs, , cm®

7
8

. [lognucaTe noy4eHHbIE PE3YNILTATHI Y IPENOJaBaTEs.
.OpopMuUTh OTYET.

JlaGoparopnass paGora Ne 10: OKMCIMTEIbHO-BOCCTAHOBUTEJIbHOE THUTPOBaHHUE.
Ilepmanranaromerpusi. buxpomaromerpus.
Llens paGoThI:

1.

[IpuroTroBneHue pacTBOpa TUTPAHTA.
[ToaroToBka oOpasma K aHaIu3y.

2.
3. Bwibop unaMKaTopa
4.

N DN AW —

Omnpenenenne coaepkanusi Boccranopurenei (Fe , Sn2+, H202) B o6pasiie

Memoouxa nposedeHus
. [IpenBapuTeNbHO MPOBECTH HEOOXOAUMBIE PACUETHI JIJIsl IIPOBEACHUS aHATH3A.
. Kpatko onucath xoa paboThl U BBINOIHIEMbIE OMEPAIIHH.
. Pe3ynbTarhl 3KCIepuMEHTAIBHON YacTH PEeKOMEHIYeTCsl OpOPMHUTH B BHIEC TAOTHUIIBL.
. Paccunrtarp kpuByIO TUTpOBaHUS C rpadUUECKUM orpeaeieHnem T3,
. O6ocHOBaTh BRIOOp HHIMKATOPA C yKa3aHueM pT, u3MeHeHus: okpacku, pH TuTpyemoro pactBopa.
. Pe3ynbTarel TUTpOBaHMS pEKOMEHAYETCSl MPEACTABIATh B BUAE TAOJIULIBI.

Tabauya — pe3yabTaThl aHAJIW3a UCCIIEYEMOTo o0pasiia

AHanuzupye Hagecka TurpoBanue( | Turpanrt- Pesynbrar ananusa,
Moe oOpasma Va), unu 0,1M Pacuernas popmymna:
BEILIECTBO m=,...T Myag = ,....T M(fos =), OrH. omuOKa.
Wik Va , cM’

7. TlonnucaTh MOJyYEHHBIC PE3YJILTAThI Y MPEMOAABATEIS.
8.0dbopMuTh OTUET.



JlaGoparopubie padorsl Ne 11, 12 KommiiekcoHomerpuyeckoe TuTpoBaHue. OcaaureabHoe
TUTPOBaHHeE.

Lens paboTh:

1. ITpuroroBiieHne pacTBOpa TUTPAHTA.

2. IoaroroBka obpasiia K aHAIH3Y.

3. Bribop nHnukaTopa.

4. OnpeneneHue couepKaHusi KATHOHOB B KOHTPOJIBHBIX 3a/1a4ax

Memoouxa npogedenus
. [IpenBapuTenbHO MPOBECTH HEOOXOAUMBIE pAacUeThl JIJIsl MPOBEACHUS aHAIH3A.
. Kpartko omucarb xo paGoThI U BBIIIOJIHSAEMBIE ONIEPAIIH.
. Pe3ynbTarhl 3KCiepuMEHTaIbHON 4acTH PEeKOMEHAYeTcsl OPOPMUTDH B BHJIE€ TAOIHUIBL.
. PaccuuTarp KpuByI0 TUTpOBaHUs ¢ rpadudeckuM onpenaenenuem TO.
. O6ocHOBaTh BEIOOP MHIMKATOPA C yKazaHueM pT, u3MeHeHus okpacku, pH Tutpyemoro pactsopa.
6. Pe3ynbpTarel TATPOBAHUS PEKOMEHIYETCSl MPEJCTABISATh B BUJE TAOIUIIBI.

DN AW N =

Tabnuna — pe3yabTaThl aHAIN3a UCCIIETyeMOro o0pasia

AHanuzupye Hagecka TutpoBanue( | Turpant- Pe3ynbTaTel ananusa,

MbIe obpasna Va), unu 0,1M Pacuetnbie popmymsr:
KOMIIOHEHTBI | m= ,....T Myag = ,....T M(foxs =), OrtH. omuoOKa.

obpasia Wi V, , cM>

1) Vi

2) Vai

7. IlogmucaTs NOJIy4eHHBIE PE3YJILTATHI Y IPENOJaBaTesl.
8.0dopmuTth oTUET.

Kpurepum ounenku:
Henocemenune/neBbinonHenue 1abopaTopHoit paboTsl olieHHBaeTcs B -10 (MUHYC AecaTh) OaIoB.
JlaGopaTopHast paboTa cuuTaeTCs BBITIOJIHEHHOW, KOT/Ia 110 HEH CJIaH OTYET MPErnoaaBaTelo.

5 cemectp:

JlaGoparopHas padora: Peppakromerpuueckoe onpeaesenue. Padora ¢ pedppaxkromerpom
Lenb paGoThI: OBIIAAETh HABBIKAMHU PAOOTHI C pePpakTOMETPOM

Memoouxa nposedeHus
1. TlpenBapurensHO MPOBECTH HEOOXOMMMBIE PACUETHI ISl TPOBEICHHS aHAIIM3a.
2. Kparko onmcars X0 paboThl M BEIIOIHAEMBIE OIIEPALHH.
3. Pe3ynbrarhl SKCIEPUMEHTAILHON YaCTH PEKOMEHAYETCS O(OPMUTH B BUJIE TAOIHUIIBL.
4. IocTponTh TPaJLyupOBOYHBII IpaHK.

5. TIpUMEHHUTH XEMOMETPHKY.

Tabauya — pe3yabTaThl aHAJIA3a UCCIIEYEMOT0 o0pasia



Ananmmsupyemoe | HaBecka 3HayeHust
BEIIECTBO obOpa3ria m = | mokazaTens
y....T WK Va , | IPEIOMIICHUS

oM’

Vi

V7
7. lloanucaTh MOy4eHHBIE PE3YIbTAThI Y MPETIOAaBATEIIS.
8.0dopmuTth oTUET.

JlabopaTtopnass  pabora: Cpnekrtpodoromerpuyeckoe  ompenejgenue. PalGora  co
cnexkTpodoromerpom. MeToa rpagynpoBouHoro rpaguka llens paboThl: OBIaeTh HaBBIKAMHU
paboThI CO CTIEKTPOPOTOMETPOM

Memoouxa nposedeHus
1. IIpenBapuTensHO IPOBECTH HEOOXOMMBIE PACUETHI IS IIPOBEACHHUS aHAIU3A.
2. Kparko onmcars X0 paboThl U BBIIOIHAEMBIE OTIEPALHH.
3. Pe3ynbrarhl S5KCIEPUMEHTAILHON YaCTH PEKOMEHIYETCS O(OPMUTH B BUJIE TAOHUIIEL.
4. IocTponTh TPaLyupOBOYHBII IpaHK.

5. TIpUMEHHUTH XEMOMETPHKY.

Tabauya — pe3yabTaThl aHAJIW3a UCCIIEYEMOTo o0pasia

Ananuszupyemoe | HaBecka 3HavyeHUs
BEIIECTBO oOpa3ra m = | ONTUYECKOU
,o... WIH V, , | IJIOTHOCTH
cm’
Vi
Vs

7. IlognucaTs NOJIy4eHHBIE PE3YJILTATHI Y IPENOgaBaTesl.
8.0dopmuTth oTUET.

JlabopaTtopnass  pabora: Cpnekrtpodoromerpuyeckoe  ompenejgenue. PalGora  co
cnekTpoporomerpom. Metoa 106aBok
[{eas pa®oThI: OBIIAJETh HABBIKAMH PA0OTHI CO CIIEKTPOPOTOMETPOM

Memoouxa npogedenus
1. TIpenBapurensHO MPOBECTH HEOOXOMMMBIE PACUETHI IS IPOBEIECHHS aHAITM3A.
2. Kparko onucars X0 paboThl M BBIIOIHAEMBIE OTIEPALHH.
3. Pe3ynbrarhl SKCIEPUMEHTAILHON YaCTH PEKOMEHAYETCS O(OPMUTH B BUJIE TAOIHIIBL.
4. TIocTpOMTH rpagyupOBOYHBIN IpaduK.

5. IIpUMEHHUTH XEMOMETPHKY.



Tabnuya — pe3ynbTaThl aHAIHM3a UCCIIEAYEMOro 00pasia

Ananmusupyemoe | HaBecka 3HayeHust
BEIIIECTBO oOpasma m = | ONTUYECKOU
,.... WO Va , | IDIOTHOCTH
oM’
Vi
V3

7. IlogmucaTs NOJIy4eHHBIE PE3YJILTATHI Y IPENOJaBaTesl.
8.0dopmuTth oTUET.

JlabopaTopnasi paGora: doToMeTpUuecKoe ONpeaeIeHHe 3Kejle3a W HHKeJIs NpH
COBMECTHOM MPHUCYTCTBUM B pacTBope. Pagora co cnekTpodoTomerpom.
[{ens pa®oThI: OBIIAJETh HABBIKAMH PA0OTHI CO CIIEKTPOPOTOMETPOM

Memoouka nposedeHus
1. IIpenBapuTensHO IPOBECTH HEOOXOMMBIE PACUETHI IS IIPOBEACHHUS aHAIN3A.
2. Kparko onucars X0 paboThl U BBIIOIHAEMBIE OTIEPALHH.
3. Pe3ynbTarsl SKCIEPUMEHTAILHON YaCTH PEKOMEHIYETCS O(OPMUTH B BUJIE TAOHIIEL.
4. TTocTpouTh rpagyupOBOYHBIE TPAQUKH IS JKeIe3a U HUKEJIS.

5. TIpUMEHHUTH XEMOMETPHKY.

Tabauya — pe3yabTaThl aHAJIA3a UCCIIEYEMOT0 o0pasia

Ananmusupyemoe | HaBecka 3HayeHust
BEIIIECTBO oOpasma m = | ONTUYECKON
,.... WO Va , | IDIOTHOCTH
oM’
Vi
V3

7. lloamucaTh MOydeHHBIE PE3YIbTAThI Y MPETIOAaBATEIS.
8.0dopmuTth oTUET.

HX

JlaGoparopHasi pabora: MoHoOOMeHHOe pa3/ieieHUe Kejie3a U MeaIu U uX (poToMeTpuYecKoe

olnpeesieHne
Lenb paboThl: OBIAAETh HaBBIKAMU PAOOTHI CO CIEKTPO(YOTOMETPOM U XpOoMaTorpapuuecKoi
KOJIOHKOM
Memoouxa npogedenus
1. TIpuroroBieHue CTaHAAPTHBIX PACTBOPOB.
2. Tloaroroska 06pasia K aHaJIu3Yy.
3. PasneneHue cMecH KaTHOHHUTOB.
4. Onpenenenue xenesa B GuibTpare.
5. Onpenenenue Meau B GpuitbTpare.



[IpenBapuTenbHO MPOBECTH HEOOXOAUMBIEC PACUETHI JUIs IPOBEICHUS aHAIM3A.

KpaTko onucats xon paOOThI U BBIIIOJIHSIEMbIE OMEPALIUH.

7
8. Pe3ynbTarhl SKCIEPUMEHTAIBHOM YaCTH PEKOMEHIYETCSt OOPMUTH B BUIE TAOJHULIBL.
9. TlocTpouts rpasyupoBoUYHbIE TPadUKH.

|

0. TpuMeHNTHL XEMOMETPHKY.

Tabauya — pe3yabTaThl aHAJIW3a UCCIIEYEMOTo o0pasiia

Ananmusupyemoe | HaBecka 3HayeHust
BEIIIECTBO oOpasma m = | ONTUYECKON
,.... WO Va , | IDIOTHOCTH
cm’
Vi
V3

11. Moamucare noydeHHbIe PE3yILTATHI y MPETOABATES.
12.0¢popMuTh OTUET.

JlaboparopHas padora: [loreHumoMeTpuuyeckoe onpenejieHue. Padbora ¢ noreHuomMeTpom
Lenb paGoThl: OBIIAZETh HABBIKAMU PAaOOTHI C TOTEHIIUOMETPOM

Memoouxa nposedeHus
1. IIpenBapuTensHO IPOBECTH HEOOXOMMBIE PACUETHI IS IIPOBEACHHUS aHAIN3A.
2. Kparko onucars X0 paboThl U BBIIOIHAEMBIE OTIEPALHH.
3. Pe3ynbTarhl SKCIEPUMEHTAILHON YaCTH PEKOMEHIYETCS O(OPMUTH B BUJIE TAOHMIIEL.
4. IMocTpouTh KPUBYIO TUTPOBAHMS ¢ Tpaduueckum onpeaenaeauem TD.

5. TIpUMEHHUTH XEMOMETPHKY.

Tabnuya — pe3ynbTaThl aHAIM3a UCCIIEAYEMOro 00pasia

Anamsupyemoe | HaBecka TurpoBanue(Va), | Tutpant- pH
BELIECTBO o0pasnma m = | WM Myas = ,....T | 0,1M
,o... T UK Vg , M(fos =),
cm®
Vi
Vs
V3

7. IlogmucaTs NOJIy4eHHBIE PE3YJILTATHI Y IPENOgaBaTesl.
8.0dopmuTth oTUET.

JlabopaTopnasi pabora: Kongykromerpuieckoe onpenenenue. Pabora ¢ KOHIyKTOMeTpom
Ilenb paGoThI: OBIAAETh HABBIKAMHU PAOOTHI C KOHAYKTOMETPOM

Memoouxa npogedenus

1. TlpenBapurensHO MPOBECTH HEOOXOMMMBIE PACYETHI ISl IPOBEICHHS aHAIIM3A.




2. Kparko onucaTh X0/ paboThI ¥ BBITOIHAEMBIE OIEPALHH.
3. Pe3ynbTarsl SKCIEPUMEHTAIBHOM YaCTH PEKOMEHIYETCS OPOPMUTE B BUJIE TAOIHIIBL.
4. TIoCTpOUTH KPUBYIO TUTPOBAHUS ¢ rpauueCKuM orpeaenenueM TI.

5. IIpUMEHHUTEL XEMOMETPHKY.

Tabauya — pe3yabTaThl aHAJIA3a UCCIIEYEMOTo o0pasiia

Ananmusupyemoe | HaBecka TutpoBanue(Va), | Turpant- X
BEIIIECTBO o0pasna m = | WM Myap = ,....I0 | 0,1M
... M V, , M(foe =),
oM’
Vi
V2
Vs

7. IlogmucaTe NOJIy4eHHBIE PE3YJILTATHI Y IPENOgaBaTesl.
8.0dopmuTth oTUET.

JlaGoparopnass pabdora «OmnpenejneHue COJEPKAHUA TMpPUMeceidl B TEXHHYECKOM
HUKJI0TreKCaAHe MeTO0M BHYTPEeHHEell HOpMAaTu3aunmw)

®opma oT4yera 1o JadoparopHoi padore Nel

B oTdere H0KHBI OBITH 3aIIOTHEHBI CIETYIOIINE TyHKTHI:
[leab paboThI

3amaun paboTEI

AmnnapaTtypa ¥ 00bEKTEI MCCIEA0BAHUS

Ycnosus paboTel Xpomarorpada

TeMneparypa UCTTAPHUTEIST . . . v oo v v v e ee e e eeeeenn °C
TemnepaTypa TEPMOCTATA KOMOHOK - . « . e v vv v v enenen . °C
TeMmepaTypa JETEKTOPA « « « v oo v v vt ee e e e eeeeae s °C
[a3-HOCUTENIb . . .. oot
CKOpOCTb MOTOKA Ia3a-HOCUTENS « . « o v v v v ... .. emX mun!
TOKMOCTA . ..o vttt . mA
CKOpPOCTb JBUKEHHS IUArPAMMHOM JIEHTBI CAMOIUCIIA . . . . MMX 4 |

OOBEM BBOIUMOM TIPOOBL .« « o v ovvv e eeee e eeeeeae s
BrinonaeHne paboThI
Kpamxko onucwvieaemcs xo0 pabomol u vinoHsemvie onepayuu

BriBogbI

Koumponvhvie sonpochwi:

1. B yem coCTOUT CyIIHOCTh METO/1a BHYTPEHHEN HOpManu3aunun?

2. KakoBbl OTpaHUYE€HUS MPUMEHEHUSI METOAa HOPMAJIM3ALINU IO ?

3. B ueM cocTOUT OT/IMUME OTOKOBOTO AETEKTOPA OT KOHLEHTPALMOHHOTO, HHTErPaIbHOIO
ot nuddepenmmansHoro? [IpuBecTu mpumepsl.

4. OT 4ero 3aBUCHUT YyBCTBUTEIBHOCTb KaTapoMeTpa?

5. Kakume ra3pl NpeanoOYTUTENBHO HCHOJIb30BATh INpU paboTe Ha Xpomarorpade ¢
karapomerpoMm? [Touemy?

5. JlaTe onpenenacHue NOHATHIM 4yBCTBUTEIBHOCTH E€TEKTOPA, CEJICKTUBHOCTH AECTEKTOPA,
npeznena oonapyxenus, JIJJI.



JlaboparopHasi pabora «Onpenesnenne coaepKaHus MacCOBO 10/1M OCHOBHOT'O BellleCTBA
B H-0yTaHOJ1e MeTOI0M BHYTPEHHEI0 CTAHAAPTa)

®opma oT4eTa 1o JadboparopHoii padore Ne2

B otuete JOJIXKHBI OBITH 3aIOJIHEHBI CICOYIOIIUEC ITYHKTBI:

[{enb paboTHI

3agaun paboTHI
AHHaDaTVDa 41 OGTJGKTBI HNCCICAOBAHUA
YcnoBug paboTel XxpoMaTorpada

TemnepaTypa UCITAPUTEISL . .« v v v v e eee e eeaeae e °C
TeMneparypa TEPMOCTATA KOTOHOK . « v v v oo v vee e eeee e °C
TeMnepaTypa JETEKTOPA . « . v v v v e et e e e eeeeee e °C
[a3-HOCUTEND . . ..o
CKOpOCTb ITOTOKA I'a3a-HOCUTENS . . « o v v v v e .. emX mum!
TOKMOCTA . . ottt . MA
CKOpPOCTb JBMKEHHS TUATPAMMHOM JIEHTBI CAMOIIUCIIA . . . . MMX 4 |

OOBEM BBOIUMOM TIPOOBI . .« v v vv v ee e e e e e
Brinonnenue paboTsl
Kpamio onucvieaemcs xo0 pabomsi u vinoHsemvie onepayuu
BrIBOJIBI

Koumponvhvie onpochwi:

1. B 4eM cymHOCTh METO/Ia BHYTPEHHEIO CTaH1apTa, €ro JOCTOMHCTBA U HEAOCTaTKU
nepes METoJaMi BHYTPEHHEH HOpMaU3allii U a0COMIOTHOM rpalyHpOBKU?

2. Kakue TpeboBanus He00X0AUMO COOJI0IaTh MPU aHAIKM3E TT0 METOIY BHYTPEHHETO
crangapra’?

3. Kak BeImosHsAETCS rpayupoBKa XpoMarorpada mo MeToay BHYTpEHHETO cTaHaapTa?

4. Onucarp npunuun aevcreus JUIT?

5. Ot 4ero 3aBucUT 4yBCcTBUTENbHOCTH JIII?

6. Onucats npuHun aeicreus [1O/.

7. Onucarb npuHUuUn aeucteus I3/1.

8. Onmcars npuHumn aeiicreus THU/I.

TpeGoBanns k 0popMIICHUIO:

1. Kaxnmas pabGora nomkHa ObITh odopmileHa Ha OTIENBHBIX JIMCTaX, JOJDKHA COJIEPXKaTh
TUTYJBHBIM JIUCT ¢ yKa3aHMEM Ha3BaHUS TEMbI JJAOOPaTOPHON pabOThl, HOMEpA IPYIIIbI,
®UO crynenra u ®HO npoBepsIoLIEro NpenoaaBaTes.

2. Tlox popmymamu nomkHa OBITH IpHBEACHA pacu(dpoBKka OYKBEHHBIX 0003HAUYCHHUI;

VY 4ncaeHHBIX 3HaYeHUH (PU3NYECKUX BETMYMH JIOJKHBI ObITh YKa3aHbl €JUHHUIIB U3MEPEHUIT;

4. TlomyueHHBbIE SKCIEPUMEHTAIbHBIE BEIMYMHBI JOJDKHBI OBITh YKa3aHbl C HMHTEPBAJIOM
MOTPEIIHOCTH.

5. BbIBOIBI 00s13aTEIBHBI.

(98]

TpeGoBanus k 0pOpMIICHHIO OTYETA:



l. Kaxnas paGora opopmisercs Ha OTAENbHBIX juctax (popmar A4), 1omKHA COIEPKATH
TUTYJIBHBIN JIUCT ¢ YKa3aHHEM Ha3BaHUS TEMbI JaOOpaTOpHOU paboThl, HOMepa rpynmsl, DO
cryaenta 1 @O npoBepsroniero npenoaBaTes.

2. B oruere HOKHBI OBITH YKa3aHbI YPABHEHHMS IPOBEICHHBIX XMMHUYECKUX PEAKIIMIA.

3. Tlox popMynamu 10KHA OBITH MPUBEAEHA paciIn(poBKa OyKBEHHBIX 0003HAYCHMIA;

4. V uucneHHBIX 3HaYeHHH (M3UYECKMX BEJIMYMH JOJDKHBI OBITH YKAa3aHBI €IMHHIIGI
W3MEPEHHI;

5. Tlonmy4eHHBIE 3KCIIEPUMEHTAIBHBIE BEJIUYMHBI JOJKHBI OBITH YKa3aHbl C HMHTEPBAIOM
MOTPEUTHOCTH U OTHOCHUTEIbHAS OrpetHocTh (%).

6. I'paduku Kk 1a6OpaTOpPHBIM pabOTaM U KPUBBIE TUTPOBAHHS JOJDKHBI OBITH IIOCTPOEHEI HA
MIITUMETPOBOM Oymare (BbIAAETCs Ha 3aHATHH) IO TIPAaBUJIaM TIOCTPOCHUS TPapHKOB.

7. BBIBOMBI JOJDKHBI OTPAXKaTh BHINOJIHEHUE 3a0a4, IIOCTABIECHHBIX VIS JOCTHKEHHS LIEIIH.

8. OTYETHI-IPE3EHTALUY TIPUIIATAIOTCS B BUJIE PACIIEYaTaHHbIX CIaiI0B. 3aluTa IPOBOIUTCS
nyonuyHo. Borpoc — oTBeT B ycTHOM (hopme.

IIpouenypa oneHuBaHus:
[Ipouenypa 3amuThI Ta0OPATOPHBIX pabOT MPEACTABISAET cOO0M cobeceoBaHME C MIPEnoJaBaTelieM

M0 TEOPETUIECKHUM BOIIPOCAM TEMBI J1a0OpaTOPHOI pabOTHI.

7.2.4 TeMbl NCbMEHHBIX PadoT

Ne i/ Tembl KypcoBbIX padoT

1 Paznenenne nentuaHbIx ropMoHOB MeTogoM BOXKX

Kononounas xunkoctHas Xxpomarorpadus OMOreHHBIX aMUHOB

DJIEKTPOXUMHUECKOE OOHAPYKEHHE OMOT€HHBIX AMUHOB

W3mepenne npupoaHon GiayopeciieHIInu OMOTEHHBIX aMUHOB

Kunko-xuakoctHas Xxpomarorpadus B aHaJIu3e YIIIEBOJIOB

MeTopl pa3feneHns a30TUCTBIX OCHOBaHWH, HYKJICO3HI0B U MOHOHYKJICOTHIOB

AHann3 KOMIIOHEHTOB HYKJICMHOBBIX KUCJIOT B OHOJIOrHYECKHUX 00BEKTax

[Tpumenenne xpomarorpaduu B MOJIUHYKICOTHIHOM CUHTE3€

Nelle RN No YLV, ) E SN RUS I S

Paznenenue u oOHapyxeHHE CBOOOTHBIX TOPPUPUHOB

10 HccnenoBanue TeKapCTBEHHBIX CPEJCTB CTEPOUTHOTO Psia METOJIOM
B2XKX

11 OnpeneneHne CTEPOUTHBIX TOPMOHOB B OMOJIOTHYECKIX HKHUIKOCTSIX

12 HccnenoBanre BUTAMUHOB B OMOJIOTHYECKNX 00BEKTAX

13 Paznenenne m oOHapyXeHHE OpPraHUYECKMX KHCIOT KaK MapKepOB HAPYIICHHI
MeTabonm3ma

14 AHanM3 pacTUTENbHBIX (PEHOJIBHBIX COSAMHEHUN

15 AHanu3 cartoHUHOB

16 MeToabl aHaIu3a TIIMKO3UIIOB

17 Metoapl aHaMM3a aIKaJIOUI0B

18 CnexkTpodOoTOMETPUIECKOE OTNpEIeICHIE OCITKOB

19 Wnentudukanms Hyki1eo3ua0B B cmecu merooMm TCX

20 Vcnonp30BaHrE METOIOB relib-XpoMaTorpadu B OMOXMMHUYECKOM aHAJIH3e

21 [Tpumenenue metogoB BOXXX B onpeneneHun munogpuiabHOCTH COSAMHEHUIN

22 KunkoctHas xpomarorpadus B XUMHKO-TOKCHUKOJIOIMYECKOM aHAJIM3E

23 MeTtoapl aHann3a hapMareBTHICCKUX MPEapaToB




Ne i/ Tembl KypcoBbIX padoT
24 MmmyHO(EepMEHTHBIN aHAIU3 B ONpeIeIeHUN aHTHOMOTHKOB
25 NMMyHOXMMUYECKUE METO bl aHAJIM3a MUKOTOKCHHOB

7.3. OueHo4Hble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIIMM IO MTOraM OCBOCHHS
AUCHUTLTHHBI

7.3.1. Bonpochl K NpOMeKYyTOYHOM aTTecTaluu

Cemectp 4
Ne i/ Bomnpockl K 3Kk3aMeHy
1 YKaxuTe CrrocoObl BRIpaKCHHsI KOHIICHTPAITUH PAaCTBOPOB.
2 Paccunraiite TuTp 0.050 M pacTBOpa €IKOro HATpa M TUTP €IKOT0 HATpa IO CEPHOU KHUCIIOTE.
3 VYKakuTe B3aMMOCBSA3b MEKY THTPOM PacTBOpa U €ro MOJISIPHOCTBIO, HOPMAJIbHOCTEIO.
4 [IpuroToBieHne pacTBOPOB C KOHLEHTPALUEH: MOJIB/J., MOJIb-3KB./J, T/I,
% (macc.), % (00BeMm.).
5 Kakum TpebOoBaHMSM TOIDKEH COOTBETCTBOBATh CTaHAAPTHBIM pacTtBop? CrmocoObl
MPUTOTOBJICHUS CTAHIAPTHBIX PACTBOPOB.
6 [Ipu cMmenieHnu OAHO MOJISIPHBIX BOAHBIX PACTBOPOB XJIOPHCTOTO HATPHS U XJIOPUCTOTO KaJIHsI
WM3MEHHUTCS JIW KOHIIEHTPAIMs HOHOB B MOy4eHHOM pacTtBope? Ecnu ma, To Kak?
7 PaccuuTaiiTe HOHHYIO CUITy ACIUMOJSIPHOTO U CAHTUMOJISIPHOTO BOJIHBIX PACTBOPOB CEpHOM
KHCJIOTHIL.
8 CpaBaute kK03 PuueHTs akTHBHOCTEH HOHOB Bogopona B 0.050 M u 0.0020 M pactBopax
CEPHOI KUCIOTHI. BeruncnanTe akTHBHYIO KOHIIEHTPAITUIO HOHOB BOJIOPOJIa M BeNnanHy pH.
9 Brruucnure akTHMBHYIO KOHIIGHTpaIuio HMOHOB Bogopoma B 0.020 M BomgHBIX pacTBopax
XJIOPOBOJIOPOTHOM U YKCYCHOM KHCIIOT.
10 [IpuBeauTe MpUMEPHI CUIIBHBIX U CJIA0BIX 3JICKTPOIUTOB. JaiiTe mosCHeHuUsI.
11 CpaBHUTE CHIy MypaBbUHOH H OpTO(OCHOPHON KHCIOT B BOAHOM pacTBOpPE IpU

koHueHTpaiuu 0.10 MoIb-3KB/J1.
12 CpaBHuTe cuily ocHOBaHHMH B BOJHBIX pacTBopax: 0.050 M KOH u 0.050 M NH,OH.
13 Brruucnute Bennuuny pH 0.010M Bognoro pactsopa NH4Cl, C¢HsOH (denon).

1 Kucnorno-ocHoBHoe paBHoBecue. Pacyer BennunH pH 1uist cabbIx KHUCIIOT.

15 Kucnorno-ocHoBHOE paBHOBecue. Pacuer BenmmauH pH a1 c1abbIx OCHOBaHHUH.

16 KucnorHo-ocHoBHOE paBHOBecue. Pacuer BenuwuuH pH aJ1s1 cosiei, KoTopble THAPOIU3YIOTCS B
BOJIHBIX pacTBOpax.

17 Bydepnsie cuctembl. Mexanusm ux neiictusi. BydepHas eMKoCTb.

18 Kucnorno-ocHoBHOE paBHOBecue. Pacuer BenmunH pH aiist CHIIBHBIX | C1a0BIX KUCIIOT.

19 OcHOBHBIC TTOHATHSA B TUTpUMETPUU. CIIOCOOBI TUTPOBAHMS. Kiraccudukanus
TUTPUMETPUUYECKUX METOJIOB aHanu3a. KpuBble THTpoBaHus. IHAMKATOPHBIE CHCTEMBI.

20 Pacuer pe3ynpTaToB THTPUMETPHUUYECKOTO aHanu3a. [lorpenrHocTb TUTPUMETPUYECKOTO
aHaJIN3a.

21 Kucnorno-ocHoBHOE TUTpOBaHue. THITBI KpUBBIX TUTpOBaHM. OTpeieieHue KOHETHOH TOUKI
tutpoBanus (KTT).

22 Br100op nHaMKaTOpa M HHIMKATOPHBIE TOIPEITHOCTH.

23 [Toctpouts kpuByto TuTpoBanus 20.0 mi 0.10 M mypaBpuHON KuCIOTHI 0.10 M pacTtBOpoM
KOH. Beibpats unaukatop mis puxcuposanws KTT.

24 OnpenenuTs THI BETUYXHY TOrpeltHoCTH py TuTpoBanuu 0.10 M mypaBeuHO# KucnoTs! 0.10
M pacTBOpOM €IKOT0 HaTpa MPH UCIOIb30BaHUN MHIMKATOPa METHIIOBOTO OPAaH)KEBOTO.

25 TurpoBanue cMmeceld BEeCTB KMCIOTHO-OCHOBHOTO XapaKTepa.

26 PaBHOBecue B cucreMax C KOMIUIEKCHBIMH COEIMHEHHSIMH. Jlucconmaiusi KOMIUIEKCHBIX

coenuHeHn. KOHCTaHTHI yCTOWYHUBOCTH.
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KoncranTel YCTOP’I‘JPIBOCTH KOMILIICKCHBIX COCI[HHGHHﬁ.

28 DaKTOPHI, BIHSIONINE HA YCTOWYUBOCTH KOMIUIEKCOB.

29 KommiekcoHoOMeTpuueckoe TUTpPOBaHME. XapaKTEpUCTUKa MeToja. Turpantbl. Kpusble
tuTpoBanus. O0NACTH TPUMCHECHUSI.

30 YcinoBus MpoBeCHMs aHaTN3a KOMIUIGKCOHOMeTprH. HANKATOPB B KOMIICKOHOMETPHH U
WHANKATOPHBIE OMIMOKH.

3 Tpunonomerpus. TUTpaHT, ero cTaHmapTH3AIUA. Y CIOBHs TpoBeneHus aHaimza. Obmactu
MIPUMEHEHUS.

32 JuddepennmpoBanHoe KOMILIEKCOHOMETPUYECKOE TUTPOBAHUE CMECEH BEIIECTB.

33 OKHCIUTETHHO-BOCCTAHOBUTENBHBIE CHCTEMBI. DIEKTPOTHBIE TOTEHITHAIIBL.

34 3J1C cucteMbl — KpUTEpHil OIIEHKHN HaIpaBIeHUs Iporiecca. Y paBHeHne [ nboca.

35 PaxTopsl, KoTOpble BAUAIOT Ha DJIC cuCTEMBI.

36 VYpaBuenue Hepucra. 3aBucumocts BeauuuHbl JJ[C OT COOTHOLICHUS KOHIIGHTpalUN
OKHCJICHHOM U BOCCTAHOBJICHHOH ()OpM peareHra.

37 ONIEKTPOXUMHUUISCKHIA YKBUBAJICHT BEIIIECTBA.

38 OKHCAUTETHHO-BOCCTAHOBUTENBHBIE TPOLECCHl B aHATUTHYECKOMH xumnn. KoHcraHTa
paBHoBecus. [losicHUTE Ha IpuMepe.

39 OKHCIUTETHHO-BOCCTAHOBUTEIBHOE  THUTpoBaHWe. Kiaccudukarms mMeromoB. Kpusbie
tutpoBanus. Onpenenerane KTT.

40 ITepmanranatomerpusi. IIpuroroeieHne u CTaHAApTU3alMd TUTpPaHTa. Y CTAaHOBOYHBIE
BelecTBa. BiusHYE cpelibl Ha X0 PeaKIIHH.

41 Pacuer kpuBoii THTpoBanus B mnepmanranatomerpun. Ompenenenne KTT. OOGmactsb
MIPUMEHEHHs IepMaHTaHATOMETPHH.

42 HNonomerpusd. YcioBusi NpoBeAeHUS HOJOMETPUUECKUX peakiuid. [IpuroToBiieHrEe TUTPAHTOB
1 ux cragnaprusanus. O0macTv MpUMEHEHUS HOAOMETPUIECKOTO aHATN3a.

43 Honatomerpust. Tutpant. O6nacts npumeneHus. CriocoObl OCYIIECTBICHUS aHATN3a. AHAIN3
OpPraHUYEeCKUX BEIIECTB.

44 BpomatomeTpus. TutpaHT. Y CIIOBUS MPOBEACHIS peakiuii B OpomaroMeTpun. OUKCHUpOBaHUE
TOYKH SKBUBAJIICHTHOCTH. O0JIACTh MPUMEHEHUSI OPOMAaTOMETPHH.

45 XpomaroMetpusi. TUTpaHT — CTaHJAPTHBIM pacTBOp AUXpOMAaTa Kajvs. Y CIOBHUS MPOBEACHUS
OKHCIIUTENIbHO-BOCCTAHOBUTENFHBIX PEAKIMA B XpoMaToMeTpuu. lIpumeHeHne merona it
aHaJIN3a OPraHMYECKUX BEIICCTB.

46 PaBHoBecue B cucteme ocagok — pacTtBop. I[IpomsBenenue pactBopuMocTd. OCHOBHBIC
(haKkTOpBI, BIUSIONINE HA PACTBOPHMOCTH MaJIOPACTBOPHMBIX COSTUHEHHA.

47 PaBHOBecHe B cucTeMe 0caJloKk — pacTBOP. PacTBOPHMOCTh MaJIOpaCTBOPUMBIX COJIEH.

48 [TpousBenenue pactsopumoctu. MoHHOE MTpOU3BEACHHUE.

49 YcnoBue 00pa3oBaHus M PaCTBOPESHHUS OCAIKOB.

50 @DaxTopsl, BIUAIONIME HA PACTBOPUMOCTH MAJIOPACTBOPUMBIX COJIEH.

51 CouneBoit s dekr, cynHocTh 3T0oro 3 dekra.

52 TutpoBaHue 10 METOIY OCaX<aAeHuUs (ocamuTelbHOe TUTpoBanue). Kiaccudukanus MeToI0B.
PacueTHbIC KpUBBIC TUTPOBAHMSIL.

53 TutpoBaHue cMecH raloreHu 0B MeToioM ocaxaeHns. OcoOeHHOCTH Ipoiecca.

54 [Toctpouts kpuByto tuTpoBanus 20 mi 0.010 M pacTtBOopa OpoMuma HATpHUS PACTBOPOM
HUTpaTa cepedpa Toi ke kKourenTpanun. Onpeaenuts KTT.

55 Aprenromerpus. [lpuroroBieHue TUTpaHTa W €ro CTaHAAPTU3ALUA. YCIIOBUS IMPOBEICHUS
peakiuii B apreHTOMETPHH.

56 Nunukatopsl, OpuMEHAEMbIE B OCaJUTEIbHOM TUTpoBaHuU. Meton Mopa, meron dasiHca,
meton I'eii-JIrocaaka, 00J1aCTH MPUMCHEHUSL.

57 OCHOBHBIC METPOJIOTHUYECKUE XapAKTEPUCTHKH METOJIOB aHAJIH3A.

58 Onenka BOCIIPOU3BOAMMOCTH PE3YIBTATOB U3MEPEHUH.

59 OmnpeneneHre U NCKII0YCHIE TPYOBIX MOTPENTHOCTEH (IIPOMaxoB).

60 KadecTBeHHBIN COCTaB BEMIECTB (OPTaHUYECKUX W HEOPTAHWICCKUX). XHMHUECKHUE CIIOCOOBI
YCTaHOBJICHHS KAYECTBCHHOT'O COCTaBa BEIIECTRA.

61 KauecTBeHHBIN aHAIM3 HEOPTraHUYECKUX BEIIECTB, PACCMOTPUTE HAa MPUMEPE YCTAaHOBICHHS
COCTaBa COJIEeH.

62 HazoBuTe Ki1accupuKalmOHHbIE CUCTEMbI KATHOHOB.




63

prHHOBBIC PCarcHThbl B KAUCCTBCHHOM aHAJIN3C, UX POJIb.

64 I'pynmoBeie peareHTBI B Ka4eCTBEHHOM aHAlIHW3€ KAaTHOHOB TI0 KHCIOTHO-OCHOBHOM
KJTaccupuKaImm.

65 AHaIUTHYECKHE PEaKUrH, TPeOOBaHUS, KOTOPBIM TOJDKHBI COOTBETCTBOBATH aHATUTHUECKHUE
peaKiuu.

66 KadectBennsle peakituu KaTnoHOB. Peakinu oTkpeiTHs. Crienududaeckue
peaknuu.

67 OTKpBIBaEMBIi MUHIMYM, MUHUMAJIBHBIN 00bEM B KAYECTBEHHOM aHAJU3e.

68 AHaJMTHYECKHE TPYIIBI KATHOHOB 10 KHCJIOTHO-OCHOBHOH KJIACCH()UKAIHH.

69 CocraBbTe cxemy pazzaencHus kaTuoHoB I, I, III anamuTuaecKkux rpy.
3anummTe COOTBETCTBYIONTNE XUMHUECKHE PEaKIIMU B COKPAIIEHHOM HOHHOM BHJIE.

70 CocTaBpTe cxeMmy pasgeneHus katnoHoB 1V, V, VI aHamutHueckux Tpymnm. 3anuiIuTe
COOTBETCTBYIOIINE XUMHUECKUE PEAKIIMU B COKpPAIIEHHOM HOHHOM BHJIE.

71 CocraBbTe cxeMy paszenenus katnoHos K¥, Ba* | Mg?* Cd?". 3anummre COOTBETCTBYIONINE
XIMHYECKHE PEaKIIMU B COKPAIIEHHOM HOHHOM BHJIE.

72 HazoBuTe OCHOBHBIE 3Tanbl CHCTEMAaTHYECKOTO aHaIN3a KaTHOHOB IO KHCIOTHO-OCHOBHOM
KJIACCU(DUKAITIH.

73 Crioco0bI IPOBEACHUS KAYSCTBEHHOTO aHAJIM3a: MPEABAPUTEIbHBIN aHAIN3, APOOHBIN aHAIIN3.

74 Hanumure ypaBHEeHHs peakiyii OTKPHITHS KATHOHOB B IIPEABAPUTEIHHOM aHAJIH3e.

75 OTKpBITHE KATHOHOB KAJIBLIHSI, CTPOHIIMS, Oapusi KaneJabHO! peakuel ¢ pOJJU30HATOM HaTpHsL.

76 [MoxroroBka 00pasia K MPOBEICHUIO KAYeCTBEHHOT0 aHaNIn3a. Basitue cpeHei mpoosl.

77 Knaccudukanus annonoB. [ pynmnoBblie peareHThl B KaueCTBEHHOM aHAIN3€ aHHOHOB.

78 Peakium ocaxkjeHus B KaU€CTBEHHOM aHaJIM3€ CMECH aHMOHOB IepBoi rpymnmbl. [IpuBeaure
COOTBETCTBYIOIINE YPaBHEHUS peakInil.

79 [TpuBeaute cxemy naentudukanmu cosned Ha npumepe coaeit KCl, NH4Cl, Alx(SO4)s.

80 OYHKIIMOHAIBHBIN aHAJIU3 OPTaHUYECKUX COCTMHECHUN. AHAIN3 aJIbJIETHI0B, KETOHOB.

81 OYHKIIMOHAIBHBIN aHAJIN3 OPraHUYECKUX COCIUHEHHN. AHaNIW3 CIUPTOB M OPraHUYECKUX
KHCJTIOT.

82 DJeMeHTHBI aHalW3 OpraHuveckux BemlecTB. Kakoii oOpasen mpuHAT 3a CTaHIApT B
2JIEMEHTHOM aHAJIN3€ U OYeMY?

TunoBble pacueTHbIC 3aaHUS

1 BblunciuTe paBHOBECHBIE KOHIIEHTPAIMK YacTHI[ B pacTBope, coaepskamem 0.010 M Cu®' u
1,0 M ammuaka.

2 Brruncire KoHneHTpanuu nonos Hg?" B pactsope, comepsxamem 0.10 moms/m Hg(NOs), u 2,0
MoJib/11 KBr.

3 OnpesienuTe, B KAKOM HAMPABJICHUU U ¢ KAKOW MHTEHCUBHOCTHIO Moyt peakimu: Fe?" + Cl,
=Fe*" 4+ 2CI, Fe*' + Br, = Fe*" + 2Br, Fe* +1J],=Fe’" +2J.

4 Hamummre KOHCTaHTHI paBHOBECHS ISl MPOIECCOB AWCCOIMAILMU CJIETYIOIINX BEIIECTB:
ZH(NH3)4SO4, H2C204, Ca3(PO4)2.

5 Brruucnute pacTBOpEMOCTH B Bozie conelt cepedpa: AgBr, Agl, AgSOs, AgiPOs.

6 Brruucnute, ckombko Na,COs motpedyercs s npeBpamenus 0.250 r BaSO4 B 200 mn
pactBopa B BaCO; Ha 90%.

7 Beruncnure hakrop sxBuBaneHTHOCTH it KMnOy B peaknnu ¢ FeSO4 B kucioii cpene.

8 Paccuuraiite Tutp 0.050 M pacTBOpa €AK0ro HaTpa U TUTP €KOr0 HAaTpa MO CEPHOI KUCIIOTE.

9 [IpuroToBieHne pacTBOPOB C KOHIEHTPALIUEH: MOJIB/J., MOJIb-3KB./J, T/J,
% (macc.), % (00BeMm.).

10 PaccunraiiTe HOHHYIO CHITy JEIIMMOJIIPHOTO M CAHTUMOJISIPHOTO BOIHBIX PACTBOPOB CEPHOI
KHCJIOTHIL.

11 CpaBuute ko3 PuuuenTs akTuBHOCTEH HOHOB Bogopona B 0.050 M u 0.0020 M pactBopax
CEPHOI KUCIOTHI. BruncnnTe akTHBHYIO KOHIIEHTPAITUIO HOHOB BOJIOPOJIa M BenanHy pH.

12 Brruucnure akTHMBHYIO KOHIIGHTpaIuio MOHOB Bogopoma B 0.020 M BomgHBIX pacTBopax
XJIOPOBOJIOPOTHOM U YKCYCHOM KHCIIOT.

13 [Ipu cmemeHny 0THOMOJISIPHBIX BOAHBIX PACTBOPOB XJIOPHUCTOTO HATPHSA U XJIOPHCTOTO KaJHs

M3MEHSTCS JIM KOHIICHTPAIMY HOHOB B MOy4eHHOM pacTtBope? Eciu ma, To Kak?




14 CpaBHUTE CcHIy MYpaBbHHOW H OpTO(QOCPOPHOH KHCIOT B BOJHOM pacTBOpe NpHU
koHueHTparuu 0.10 MOJIb-3KB./I1.

15 CpaBHHTE CHJTy OCHOBaHHH B BOIHBEIX pacTBopax: 0.050 M KOH u 0.050 M NH4,OH.

16 Beruncnure Benmunny pH 0.010 M Bogroro pactsopa NH4Cl, CsHsOH (denomn).

17 Borunciure konuenTpanuio nonos Hg>* B pactsope, comepxkamniem 0.10 mons/n Hg(NO;3): u
2,0 mois/n KBr.

18 Paccunraiite Benmunabel pH B areratHom Oydepe.

19 Paccuwnraiite Benmuunabel pH B aMMuayHOM Oy(epHOM pacTBOpeE.

20 Paccuntats obsactpk ckauka TurpoBanus 0,01M KOH 0,01M cranpaptaeiM pactBopom HCI.

21 Omnpenenurte TUN U BEIWYMHY HHAUKATOPHON omnOku npu tutpoBaHuu 0.10 M mypaBbuHON
kuciotel 0.10 M pacTBOpOM €IKOTO HaTpa IPH HCIOJB30BAaHUM WHIUKATOPA METHIOBOTO
OpaHKeBOTO.

22 PaccuuTaiite, kakue xoopAuHATHl OymeT mmerb TO mpu tuTpoBanuu ~ 0.10 M pactBopa
cynmbpara menu 0.10 M crangaptHbM pactBopoM DJITA?

23 Kaxoit 006eM Boel Hano 100aBuTh K HaBecke 1.5320 r KOH, uTo6561 Ha THTPOBaHHUE ATMKBOTHI
20.0 M 3TOr0 pacTBopa n3pacxoxosath 14.70 mn 0.050 M HCI?

24 Omnpenenurte MONApHYIO KoHIeHTpanuio pactBopa KOH, ecnu Ha tutpoBanue 15.00 mi ero
u3pacxomosanu 18.70 mu pacteopa HCI ¢ Ticr) 0.002864 r/mit.

25 Ha peakiuro 0.2140 cMecu, cocTosIei u3 kKapOOHATOB KaJIbIUs U 0apus, u3pacxonosaiu 15.00
mi 0.2000 M pactBopa HCI. Onpenenure maccoByro noiio (%) CaCO; u BaCOs B cMecH.

Cemectp __5
Ne
Bomnpocel Kk 3xk3aMeny
n/n
1. | ChopmynupyiiTe 1ienu M 3aga4d aHATUTHYECKOW XuMuu. ITosicHHTE, 4TO COOOH IpeacTaBisieT
AHAJMTUYECKUH IUKJ, Ha KAKOM 9Talle CCIeI0BaHMs OH pa3pabaTrIBaeTcs?
2. | B yem cocronT HHMOPMATUBHOCTH MeTOIa aHanm3a? [IpuBeIuTe NpUMEpBIL.
3. | Yro BKirOUaeT B ceOst 0011ast METOONOTHSI PEIICHUS] aHAIMTHIECKUX 3a/1a4?
4. | TlosicHUTE, B 4eM CyTh aHAJMUTUYECKOTO MOJX0/a Ul PEHICHHUs aHATUTHYECKOH 3a1aun?
5. | CranpmapTsl Ajis IpoLeAyp ¥ U3MEPEHHH B aHAJMTHUECKOH JTabOpaTOPHH.
6. | O0o3HaubTE OYAYIIKE MyTH PA3BUTHS aHATUTHYCCKON XUMUU.
7. | AHamuTHdeckue xapaktepuctuku. [Ipemen oOHapykeHus Bemiectsa. [IpenensHoe pa3oaBieHus
8. | JakiTe onpeaeneHue abOCOIFOTHON M OTHOCUTEIBHOM, CIIydaliHOW U CHCTEMAaTHUECKOM OIIMOKaM.
9. | lloscHuTe Ha TpUMepax, YTO XapaKTepU3yeT NPaBHUIBHOCTh U BOCIPOU3BOANMOCTh HW3MEPEHHH.
10. | Ha3oBuTe crmocoObl OCYLIECTBICHUS TUTPUMETPHUECKIX METOIOB aHANM3a W 3alHIINTE PacueTHHIC
(dhopMyJIel 1u1st 00pabOTKU PE3yJIbTAaTOB IKCICPUMEHTA. .
11. | ®ukcupoBanue KTT B KHCIOTHO—OCHOBHOM THUTPOBAaHHWH, IPUHITHAIT JCHCTBUS WHIUKATOPOB TOTO
TUTPOBAHHUSI.
12. | OxapakTtepu3yiiTe HMHIUKATOPHbIE OLIMOKM B KHCJIOTHO — OCHOBHOM THTPOBaHHMH, WX
KOJIMYECTBEHHYIO BETHUUHY?
13. | ®ukcupoBanue KTT B OKHCIUTEIHHO - BOCCTAHOBHTEIHHOM THTPOBAHHWH, IPHUHIUI JICHCTBUS
WHIMKAaTOPOB 3TOTO TUTPOBAHHSL.
14. | ®uxkcupoBanne KTT B  KOMIUIEKCOHOMETPUYECKOM  THUTPOBAHWHM, NPUHIUN  JAECHCTBUSA
METAJJIONHINKATOPOB.
15. | ®ukcupoBanne KTT B ocamurenpbHOM THTPOBAHWHM, NPHUHIMII IEUCTBHS HWHIMKATOPOB JTOTO
TUTPOBAHHUSI.
16. | PaccmoTpute pacueTHbie GOpMyINBI B THTPUMETPHU MPH HPSMOM, OOPaTHOM TUTPOBAHUHU U . NPH
TUTPOBAHUH T10 3aMEIICHHIO.
17. | MeTrponorndeckue XapakTepUCTHKA XHMHYECKOro aHanm3a. PerpeccuBnblil ananu3. OnpenencHue
apaMeTPOB JIMHEHHBIX YPaBHEHHH.
18. | PacueT nuHEHHOr0 rpagyupoBOYHOro rpaduka y=bx.
19. | Pacuer nuHeitHOro rpaayupoBoYHoro rpaduka y=a + bx. OueHka 3Ha4MMOCTH KO3 HUIIMCHTA a.
20. | CpaBraenwne nByx cpeanux. Kpurepuit Gumepa




Bomnpocsl k 3xk3amMeny

n/n

21. | OnpeneneHue HaIUYKsI PyOBIX MPOMAXOB IPU aHAIN3E IKCTIEPUMEHTAIBHBIX TAHHBIX.

22. | TeopeTnuecknue OCHOBBI OMHCCHOHHOW CHEKTPOCKONHMH. ATOMHBIE CIEKTPBL. VCTOYHHMKH
BO30YKJICHHUS.

23. | KonnuectBennblii aHanu3. MTHTEHCHBHOCTD CIIEKTPaJIbHBIX JIMHUHA. YpaBHeHnue Jlomakuna - HlaiiGe..

24. | MeToabl Tpex 3TaJOHOB, OAHOTO 3TAJOHA, NX MPUMEHEHUE B KOJIMUECTBEHHOM aHaim3e. [losicauTe Ha
puMepax.

25. | AOcopOIMoHHas CIEKTPOCKONMsI. B ueM CYIIHOCTh KOJOPHUMETPHUECKOTo, (HOTOMETPUYESCKOrO U
CHEeKTPO(OTOMETPUIECKOTO METOAOB aHaIN3a?

26. | HazoBure OCHOBHBIC Y37BI INPUOOPOB I aHajiW3a MO cBeTomoriomeHuto. KakoBo Ha3HayeHUs
Ka)KJIOTO U3 DTUX y3JI0B?

27. | Ha3BaTh 0COOEHHOCTH CIIEKTPO(HOTOMETPUH B YIbTPahHOICTOBON 00JIACTH CIIEKTpA.

28. | KauecTBeHHBIH M KOIMYECTBEHHBIN aHAIN3 B CIIEKTPOOTOMETPUIECKOM METOJIE.

29. | 3axon Jlambepra — Byrepa — bepa. Orpannyienusi v yCIOBHs IPUMEHUMOCTH 3aKOHA

30. | CrnekTpoOTOMETPHUECKUI aHanu3 OOBEKTOB CIOXKHOTO cocTaBa. PaccMoTpuTe Ha mpumepe
OTIpeJIeNICHHs] HUKEIls M KeJie3a B CTalu ( MOXKHO JApYTrHe 00hEKThI)

31. | [lpumeHeHUe METOIA TPATYHPOBOYHOTO rpaduka M MeToia J100AaBOK B KOJIMYECTBCHHOM aHAJIM3e.

32. | CrnekTpoOTOMETPHUUECKOE TUTPOBAHUE. Paccmotputre BHA  KpHBOH  (OTOMETPHUUECKOTO
TUTPOBAHUSIB KOOPIMHATAX ONTHYECKas IJIOTHOCTH — 00beM .TUTpaHTa (A — V) 1 MpUBECTH IpUMEp
JUTSL ciydvasi, KOrJa OIpeleNsieMblii KOMIIOHEHT M THUTPAaHT HE MOTIOMIAIOT, a MPOIYKT PEeaKIHH
MOTJIONIACT.

33. | CrekTpoOTOMETPHUUECKOE TUTPOBAHUE. Paccmotpute BHA  KpHBOH  (POTOMETPHUUECKOTO
TUTPOBAHUSIB KOOPJMHATAX ONTHYECKas TUIOTHOCTh — 00beM .TuTpanTa (A — V) u mpuBecTH puMep
JUTSL ciTydasi, KOTJa OTNpeAessieMblii KOMIOHEHT TIOTJIOIIAET, a TUTPAHT W TPOAYKT PEaKkluu He
MOTJIONIAOT.

34. | CrnekTpoOTOMETPHUUECKOE TUTPOBAHUE. Paccmotpute BHA  KpHBOH  (OTOMETPHUUECKOTO
TUTPOBAHUSIB KOOPJMHATAX ONTHYECKas TUIOTHOCTh — 00beM .TuTpanTa (A — V) u mpuBecTH pumMep
JUTSL ciyd4asi, KOrJa OIpenesieMblii KOMIIOHEHT M TPOAYKT PEeakIy HEe TOTJIOMAIOT, a THUTPAHT
MOTJIONIACT.

35 | CnektpodoTomMeTpuyeckoe THTPOBAHHE. Paccmotpute BHA  KpHBOH  (POTOMETPHUUECKOTO
TUTPOBAHUSB KOOPJIMHATAX ONTHYECKAas IIOTHOCTh — 00bheM .TUTpaHTa (A — V) U npUBeCTH TIpUMep
Ui Ccydasi, KOrJa ONpeAesieMblid KOMIIOHEHT W THTPAaHT IMOTJIOMIAIOT, a MPOAYKT PEakUuHu He
TOTJIONIACT CBET..

36. | UK-ciekTpockonus. Ha geM OCHOBaH KadeCTBEHHBIA aHAIHM3 II0 TOTJIOMICHHWIO B WH(pakpacHOM
o0sacTu criekTpa?

37. | Yro Takoe ¢pyHKUMOHAIBHBIE rpynnbl? Kak mpoBoasaT naeHTHQHUKALNIO GYHKIMOHAIBHBIX TPYIIII C
nomombio MK-cnektpa?

38. | Komgykromerpudeckwii aHamu3. YJIeNbHas U OKBHBAJCHTHAS JJIEKTPUUECKas MPOBOJUMOCTBH, UX
B3aMIMOCBSI3b.

39. | VkaxuTe, Kakue (HakTOpbl BIUSIOT Ha 3JEKTPHUUECKYIO IPOBOAUMOCTE.

40. | [psmas koaaykTOMeTpHs. OOMaCTU MPUMEHEHUS. YKaKUTE JTOCTOMHCTBA M HEAOCTATKU IPUMEHEHUS
MPSIMON KOHTYKTOMETPHH.

41. | KormykromeTpudeckoe TutpoBanue. Kakoit Buj OyayT UMeTh KpHBBIC TUTPOBAHHS: a) THTPOBAHUE
CHJIBHOM W €1a0OH KHCJIOT IPU COBMECTHOM MPUCYTCTBUH CHIIBHBIM OCHOBaHHMEM? YKaKUTE, MPH
KaKOM YCIIOBHHU KUCIIOTHI OyIyT THTpOBaThes A hepeHIpoBaHHO?

42. | KormykromeTpudeckoe TutpoBanue. Kakoit Buj OyayT UMeTh KpHBBIC TUTPOBAHHS: a) THTPOBAHUE
CHJIBHOTO W CJIA00TO OCHOBAHHM IIPH COBMECTHOM IMPHUCYTCTBHH CHIIBHOW KHUCIOTON? YKaXKHTe, IPH
KaKOM YCJIOBHM KOMIIOHEHTHI OYAYT TUTPOBAThHCS TU(PepeHINPOBAHHO?

43. | Konnykromerpuueckoe tuTpoBanue. Kakoil Bui OyZyT WMETh KpPHBBIE TUTPOBAaHUS: MO METOAY
OCaXKICHNUs?

44. | KoanykroMmerpuueckoe TuTpoBaHue. Kakoit Buj OyOyT WMETh KPUBBIE TUTPOBAaHUS: [0 METOIY
KOMIIJISKCOHOMETpHUH?

45. | PaccmoTpuTe KpHBBIE KOHIYKTOMETPUYECKOTO THUTPOBAHHS IJISl PEaKIMH OCaKACHUS, €CIU: a)

MTOABMYKHOCTDh OCAKIAEMBIX HOHOB OOJBINE TOIBIKHOCTH HOHOB ocaaurtelst; 0) IlomBmkHOCTH
OCaXKJIAEMbIX HOHOB ¥ HOHOB OCaUTEINsI IPUMEPHO OJMHAKOBHI.




n/n

Bomnpocsl k 3xk3amMeny

46.

HOTCHLII/IOMCTPI/I‘-ICCKI/IC MCTOAbI aHaJIu3a. HpI/IBeI[I/ITe NPUHOUIMAAIBHYIO CXCMY YCTAaHOBKHU IS
MMOTCHIOMOMETPUYCCKOI'O TUTPOBAHMA.

47.

[Ipsimast moTeHnnomeTpusi. MOHOCENEKTUBHBIE JNEKTPOJIBI, MOACHUTE MPHUHIMII MX YCTPOHCTBA.
[TpuBeauTe NpuMepbl NPUMEHEHHUS HOHOCETIEKTUBHBIX 3JICKTPOJIOB B KOJTMUYECTBEHHOM aHAIHU3E.

48.

[IpumeneHne Meroja TpagyHpOBOYHOrO rpaduka B MPsIMOM MOTEHIHOMETpHH. PaccmoTpuTe Ha
KOHKPETHOM IIpHMEpE.

49.

[ToTenmmmomerpruyeckoe TuUTpoBaHue. PacueTHbie 3HaueHus koopamHaT TJ.(PaccMoTrpure Ha
npumepe).

50.

Vkaxure HWHIAUKATOPHBIC 3JICKTPOABI, KOTOPBIC UCIIOJIB3YIOT IIPHU NOTCHIIMOMCTPUUICCKOM TUTPOBAHUS]
C UCITIOJIb30BAHHUEM peaKum"d KHCJIOTHO-OCHOBHOT'O B3aUMO/ICHCTBHSI.

51.

YKaxXuTe HHIUKATOPHBIE AIIEKTPOJBI, KOTOPBIE TPUMEHSIOT TMPH MOTEHINOMETPHIECKOM TUTPOBAHHS
C WICTIOJIb30BAHNEM PEAKIIU KOMITJICKCOOOpa30BaHMsI.

52.

Vkaxure HWHIAUKATOPHBIC 3JICKTPOAbI, KOTOPBIC NIPUMCHAIOT IMPU MOTCHIUOMETPUICCKOM TUTPOBAHUSA
C UCITIOJIb30BAHHEM peaKum"d OKHUCJICHHA — BOCCTaAHOBJICHHUSI.

53.

PaccmoTpuTe KpUBYIO MOTEHIIMOMETPUUYECKOIO TUTPOBAHUSI PACTBOPAa UMHHOAUSHTAPHON KHUCIOTHI
ctagapTHeIM pactBopoM NaOH, ecnu 3Hauenus pK; = 2,17; pKo = 3,61; pK; =5,10; pKs = 11,32 .

54.

Kakum o0pa3oM onpe/enstoT TOBEPUTENBHBIN HHTEPBAJI CPEAHETO 3HAUYCHUS HANJICHHOW BEIMYNHEI,
YTO OH XapaKTEPHU3yeT M KaK MCIIOJIb3YETCs JIJIsl OOHAPYKEHHSI CUCTeMAaTHIeCKOW OMMOKHN MeTo1a?

55.

Uro xapakrepusyer koddduument Croronenta £, y? OT Kakux (HaKTopoB 3aBUCHT BEIHMYMHA I —

kodpurmenTa?

56.

Kak ucronbs3yeTcst ¢ — KpUTepuit sl MPOBEPKU 3HAUMMOCTH Pa3INyUs ABYX CPEIHUX 3HAYCHHUU U IS
YCTaHOBJICHHUS YUCJIA MAPAIUICITLHBIX U3MEPEHUH , HEOOXOMMOE JIJIS ITOJTyUEHUS CPETHETO Pe3yibTaTa
C 3aJlaHHON TOYHOCTHIO?

PacueTHrle 3amaun

Jis aHanmu3a cMeceil MeTaHOJI-BOAAa M3MEPEHO IIOITIOIIEHHE CTAaHAAPTHBIX PacTBOPOB IIPHU A=
1,94MmKMm:

@ (gogpr), %........... 26,0 29,0 32,0 37,0

AlL94 ... 0,470 0,500 0,532 0,585

Omnpenenuts MacCOBYIO JIOJIIO BOJBI M METAHOJIA B CMECSX MO cieaytommM gaHaeiM: 1) A=0,570; 2)
A=0,540; 3) A=0,485.

Hagecky cepebpsiHOTO crutaBa B 1,75T pacTBOPWIM B a30THOM KHCIIOTE U pacTBOP pa30aBHUIIN BOIIOM
1o 200mn. Ha turpoBanme 10,00mn pactBopa motpebosanochk 11,75ma 0,05M pactBopa NH4CNS
(nompaBounbit kodhduiuent K=0,9344). Onpenenuts MacCOBYIO I0JII0 cepebpa B o0pasiie.

Hagecky n-autpoben3oiinoi kucioTsl (C7HS NO4) wmaccoit 0,0492r pactopminu B 50,0M1 cMecu
cuptoB u 5,00 M orTutposanu 0,0200 M pacTBopoM MeTninata HaTpuUs CIIEKTPOPOTOMETPHUECKUM
METOJIOM.

ITocTpouTh KpUBYIO TUTPOBAHUS U PACCUUTATH MACCOBYIO JIOJIKO KHCIIOTHI 10 JaHHBIM TUTPOBAHUSL:
V(CH3CONa),mi....0,60 0,80 1,00 1,20 1,40 1,60 1,80 A......... .......... 0,255 0,340
0,420 0,500 0,565 0,555 0,545

Paccunrath mpoIleHTHOE COep)KaHKE MapraHila B CTAIM METOJOM TPEX ITAJOHOB IO CIICTYIOIIUM
JAHHBIM CPAaBHECHHUS CIICKTPaIbHBIX JIMHUHA Mapranma (A=2939,11 A) u xenesa (A=2944,40 A):

CMn (%).....cceenenn. 0,59 0,74 1,43 X

SMn....oooviiinnen 0,896 1,020 1,49 1,105

SFe............... ...0,764 0,748 0,763 0,760

CrieKTpoOTOMETPHUECKOE OIpPENEIIEHHE COMEPKAHUSA ANbIETHIOB B KalpoJakTaMe METOIOM
100aBOK.

Kakoii MeTon Moxker OBITh TPUMEHEH JUIS ONpEICIICHUS IHMKJIOreKcaHoHa? Jlaiite KpaTKyro
XapaKTepUCTUKY METO/Ia aHaJIn3a, IPUBEINTE PACUCTHYIO (QOPMYITY.

Kaxkoit MeTom MCHONB3YIOT MpU ONpPEACIICHHH aMUHHOTO 4ucia? PaccuuTaiite aMHHHOE YHCIIO
MPOJyKTa aMUHUPOBaHUs, eciii Ha TuTpoBanue 0,875 r oOpasma cmouel monuto 3,65 ma 0,1M
pacTBopa XJIOPOBOJAOPOJIHON KUCIIOTHL

Kak ompenensercs comepkaHwe CBOOOTHOTO aMMmHaka B KapOamune? IlpuBemuTe pacyeTHYIO
hopmyary.




Ne
Bomnpocsl k 3xk3amMeny

n/n

9. | 3anmummre pacdeTHy0 HOpMyITy coaepxkaHus TpoAyKTa (%) Mpu UCTIOIH30BAaHUH METO/1a THTPOBAHUS
10 3aMEeIIEeHUIO.

10. | HaBecky 0,6383r cruiaBa, cojepxkallero Menab, IIOCA€ pPacTBOPEHHsS 00padoTald aMMHAaKOM H
nonyunian 1000M OKpalieHHOTO pacTBOpa, ONTHYECKas TUIOTHOCTh KOTOPOTO MpPH TOJIIMHE CIOS
KIoBeTHl 2cM paBHa 0,255, € = 423 n1-Monb-1'cM-1. OnpenenuTs NPOLIEHTHOE COACPXKAHUE MEIU B
CILIaBe.

11. | B oOpasie cmiaBa onpenenwin Meab rpaBuMerpuueckuM (1) u tutpumerpuueckum (II) meromamu.
[ony4ens! cnenytomme pe3ynbTatsl 12.(%):

I - 13,21;13,11; 13,17; 13,28 u II - 13,40; 13,75; 13,65; 13,58.
Mo>kHO T JI7Is1 pacdeTa CoAep KaHus MeTd B 00pasiie 00beIUMHUTE ITH TAHHBIC B OJHY BEIOOPKY?

12. | OnpenensiemMblii MuHUMYM. PaccMmoTputre Ha mnpumepe (HOTOMETPUYECKOrO OIpeleIcHUs
KapOOHWIBHOTO coenHeHus ().

13. | KuciotHoe uwmciao oOpasma atmiarnerata cocraBmsser 2,3. Kakas wmaccoBas momst adupa B
aHATM3UPYEMOM 00pasIle, EClIi CUYUTATh, UYTO JPYTUX MpUMecel B dpupe HeT?

14. | Obpazen OyTuiIOBOTO 3(Hpa aTUNMHOBON KUCIOTHI OBUI MPOAHATM3UPOBAH, Kakoe d(PUPHOE YHCIIO
JIOJDKHO OBITH MOJTyYEHO, €U BBIXOT 3upa coctasmn 96,5%?

15. | KuciotHoe 4wmcino mojiydeHHoro stumanerata 1,15, KakuM H0/DKHO OBITH 3(QHPHOE YHCIO 3TOrO
npoayKTa’?

16. | Kakoe xommyecTBo 3THIIOBOTO crnupTta Oyner coorBerctBoBaTh 1,00 mum touno 0,1N pactBopy
THOCYNb(arTa, eCu aHAJIU3 BEIIYT 110 CXeMe: CHUPT— JUXPOMAT KaJus — UOJ—> THOCYIb(aT HATpuUs?

17. | Ecmu OpoMHOe 4mciO wu3ompomwioBoro cnuprta paBHo 0,012, xakoMmy %-HOMY COJEpIKaHUIO
M30IPOTIEHa OHO COOTBETCTBYET.

18. | ComepkaHue MeTHIMETaKpuiaTa B TeXHHUUECKOM mpoaykte 93,5%. Uemy Oyner paBHO 3dupHOE
YHCII0 ATOTO dupa’?

19. | Onpenenenne comepkaHUsI METHIIOBOTO CITUPTA B CTOYHBIX BOJIAX

20. | Uucmo aneTwiaupoBaHus OyTHIIOBOro crompra paBHo 735. Kakomy comepkanuio OyTaHoja
COOTBETCTBYET 3TO YUCIIO?

21. | Kak onpenenuTs copepikaHue XJIOpHIa HATPUS M COJITHOM KUCIIOTHI P COBMECTHOM MPUCYTCTBUU B
oOpasiie?

22. | Kak onpenenuth coiepikaHiue cepHO 1 OOPHOM KUCIIOT MPU COBMECTHOM IPUCYTCTBUH B 00pasie?

23. | Kak onpenenuTh cofepkaHue XJIOpUAa HATPHUS U UOIUIA HATPHS MPU COBMECTHOM IPUCYTCTBUU B
oOpa3ie?

24. | Kak ompenenuTh cofepiKaHre XJIOpUAA HATPHUS U XJIOPUAA Kallus MPH COBMECTHOM NPUCYTCTBUH B
obpasiie?

25. | Kak ompenenuth cojepkaHue XJIOpPHIa aMMOHHS M aMMHaKa MPH COBMECTHOM MPUCYTCTBUH ITHX
COeJIMHEeHHI B 00pasie?

26. | Kak ocymecTBUTh THTPOBAHHE C IIEIBIO ONMPEJIENICHNs COJCPKaHUs Cynb(paT-noHa B MUHEPAIHHOM
Boze?

7.3.2. Kputepun 1 HOpMbI OLEHKH
®opma
NpoBeAeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOYHOH
aTrrecranuu
4,5 DK3aMeH o Tekymuii peTUHT COCTaBIIAECT
«OTIIMIHO»
HAKOMTUTEILHOMY 80-100 Ganos
pEUTHHTY «XOpOMION Tekymuii peTUHT COCTaBIIAECT
60-79 GannoB
Tekymuii peTUHT COCTaBIIAECT
«yIOBJIETBOPUTEIIHHO» 40-59 GaIoB
Tekymmii pertunr coctapiuser 0 -
«HEYHOBIIETBOPUTEILHO»
39 GayoB







8. YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA IUTEpPATYypa

Tun (yueOHuK, yueOHOE

KoanuyecTBO B

Ne nocooue, yueoOHo- HayHHon
u/n ABTOpBI, COCTABUTEJIN 3arnaBue (3arojioBoK) MeTOHUeCKoe TocoHe, I'ox n3nanus ounoaunorexe /
OpPAKTHKYM, 1p.) HaumenoBanmue
IBC
1 Bepmmmnun B. U, BnacoBa | Ananutnueckas XUMHUs [ DJIEKTPOHHBIN y4eOHUK 2019 OBbC «Jlanb»
N.B., Hukudoposa N.A. pecypce] : yaeonuk / U3n. 3-e, crep. - CaHKT- https://e.lanbook.
[etepOypr : Jlanb, 2019. - 428 c. : ui. - com/book/11552
(YueOuuku ms By3oB. CrieruanbHast 6
nuteparypa). - ISBN 978-5-8114-4121-1
2 Cytsrun B. M., JlsnkoB | ®U3HKO-XMMUYECKUE METOIbI Yy4ebHOe mocodue 2018 9BC «JIa"b»
AA. UCCIIEIOBaHMS ITOJTUMEPOB [ DIEKTPOHHBIH https://e.lanbook.
pecypc] : yae6. mocobue / U3a. 3-e, ucmp. - com/reader/book/
Cankr-IlerepOypr : Jlans, 2018. - 140 c. : 99212
ni. - (YaeOHuku aiis By3oB. CrnieruaibHas
nuteparypa). - ISBN 978-5-8114-2712-3
3 [Teperonuas 0. B., | TlpakTukyMm 10 aHaJIUTHYECKOM XUMHUHU. | YdeOHOe mocodue 2017 OBbC «IPRBook»
Coxkonosa C.A. OU3NKO-XUMHUYECKUE  METOJBl  aHaIu3a http://www.iprbo
[DnexTponHbIl pecype] : y4ueb. mocobue / okshop.ru/72731.
Boponex. roc. arpap. yu-t um. mneparopa html
ITerpa 1. - Boponex : B'AY um. Ilerpa I,
2017.-100 ¢
4 | Cocr. Cynpnuna T.N. AHanmuTr4Yeckast XuMusi ¥ (PU3nKo- JlaGopaTopHbIit 2018 OBbC «IPRBook»
XUMHUYECKHE METObI aHAJIN3a PAaKTUKYM http://www.iprbo
[DnexTpoHHBIH pecypc] : mabopaTOpHBIH okshop.ru/70757.
npakTtukyMm /: At Ilu Op Menaua, 2018. - 118 html
c. : ui. - ISBN 978-5-4486-0057-9.
5 I'aneeB A.A. u ap. AHanuTuyeckass XuMusl [ DIeKTpOHHbBIN YueOHUK 2019 ObC «Jlanb»

pecypc] : MeToAbl pa3aeneHus BEeUeCTB U
TUOpPHTHBIE METOJIBI aHAIHM3a: YICOHUK /



https://e.lanbook.com/book/115526
https://e.lanbook.com/book/115526
https://e.lanbook.com/book/115526
https://e.lanbook.com/reader/book/99212
https://e.lanbook.com/reader/book/99212
https://e.lanbook.com/reader/book/99212
http://www.iprbookshop.ru/72731.html
http://www.iprbookshop.ru/72731.html
http://www.iprbookshop.ru/72731.html
http://www.iprbookshop.ru/70757.html
http://www.iprbookshop.ru/70757.html
http://www.iprbookshop.ru/70757.html

KoaunuyecTBO B
Tun (yueOHuK, yueOHOE HAVIHOI
Ne nocooue, y4eoHO- Y
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoone,
HpAKTHEYM, 1p.) HaumenoBanue
P ’ 3BC
Canxkr-IlerepOypr : Jlans, 2019. - 332 c. : https://e.lanbook.
ni. - (YaeOHuku aiisa By30oB. CrnieruaiabHas com/book/11389
muteparypa). - ISBN 978-5-8114-3394-0. 9

8.2. lonostHuTEIBHAS JIATEPATYPa

KoanuectBo B
Tun (yueOHuK, ydueOHOE .
HAYYHOI
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJ10BoK) I'ox u3panus ondamorexe /
n/n MeTOoINYEeCKoe mocoome,
HaunmenoBanue
NPaKTHKYM, JP.) 3EC

Kebenrsses A. MW. , | AHaauTudeckas XUMUsS. XUMHYECKHE

Kepnocexk A.K., Tanyrs | MeTonbl aHanM3a [DJIEKPOHHBIN pecypc] :

HN.E. yae0. mocobue / 2-e uz., crep. - MUHCK : IBC

1 Hogoe 3nanue ; Mocksa : UTHOPA-M, VYuebOHOe mocodue 2014 "ZNANIUM.
2014. - 542 c. : un. - (Boiciiee CoM"
obpasoBanue. bakanaspuar). - ISBN 978-5-
16004685-3.
2 lexonauua T. B., DU3NKOXUMHUYECKHE OCHOBBI U OOIIHUe

OnsbxoBatoB E. A., OPUHIUNBL  [1epepaboTKH  PaCTUTEIHHOTO

CrenoBoii A. B. CBIpbst [OneKTpoHHBIH pecype] @ yueO.
nocobue / CankrllerepOypr : Jlans, 2017. - VaeBHoe Tocobie 2017 NEC " Tame"
208 c. : wmin - (Y4eOHHKH [UIsI BY30B.
CnemnuanpHas nureparypa). - ISBN 978-5-
8114-2697-
3.



https://e.lanbook.com/book/113899
https://e.lanbook.com/book/113899
https://e.lanbook.com/book/113899

Tun (yueOHuk, yuedHoe

KoianuyecTBO B

Ne nocooue, yaeOHO- Hay-anou
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HaumenoBanmue
P > AP g)e
3 | Jlebyxos B. U. Okapa A. OU3NKO-XUMUYECKUE METO/IBI
N., ITaBmrouenkona JI. I1. HCCIIeIOBaHUS [DIEKTPOHHBIA pecypc]
yueOHuk / Canxr-IlerepOypr : Jlans, 2012. VaeGHIK 2012 SEC "JTams"

- 480 c. : nn. - (Y4ueOHUKH Ui BY3O0B.
CrneunanpHas IUTEpATYpa).
- ISBN 978-5-8114-1320-1.




8.3. Ilepeuennr mpogeccHoHAJBHBIX 0a3 JAHHBIX M MHGOPMANMOHHBIX CIPABOYHBIX
cHCTEM
- byrneposckue cooOreHus [ DNeKTpOHHBIN pecypc]| : MHOTONpeaAMeT. Hayd. xypH. / OO0
«HHOBallMOHHO-U3ATENBCKUM 1OM «byTIEepOBCKOE HacIeaue»». — INEKTPOH. KypHal. —
Kazanb : OOO «MHHOBAaIMOHHO-U3/IaTENIbCKUM 10M «byTiepoBckoe Hacaeaue»», 1999- .
Pexxum noctyna k xxypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHs B UHTEpECAX YCTOMYMBOTO Pa3BUTHS [ DIEKTPOHHBIN pecypc]| : MEKAyHap. Hayy.
xkypH. / Cubupckoe otaenenue PAH. — DnekTpoHn. xypHair. — HoBocubupck :
N3patensctBo CO PAH, 1999- . Pexxum nocryna K xKypH.
http://www.sibran.ru/journals/Hviur/

— Oriental Journal Of Chemistry
Hayunplii penensupyemslii  KypHaln OTKpbIToro jpoctyna. Ctpana: MHaus. SI3bIK: aHTTTHHACKUI.
[Iybnukyer pe3yabTaThl HAyYHBIX HCCIENOBAaHWH B 00JlacTH OOIIEH XWMHHM, OHOXHUMUH,

CIIEKTPOCKOIIHNH, XUMHH OKPYKAIOIIEH cpelbl. JIOCTyIeH MONIHOTEKCTOBEINH APXUB C 2008 roxa:
http://www.orientjchem.org/Archive.php

8.4. IlepeueHb NMpOrpaMMHOro odecrnevyeHust

Ne Hanmenosame IO PexkBH3UTHI norOB?pa
n/n (nara, HOMep, CPOK NeMCTBUA)
1 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JENCTBUS - OECCPOTHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
nerictBus - 6eccpouno; Joroop Ne 727 ot
20.07.2016r., cpok 1eHCTBHS - OECCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM /IS OCYIIeCTBJICHUSI
0o0pa3oBaTeIbHOI0 MpoLecca 1o JMCHUIINHE

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX

Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne JP. 00beKTOB J1JIfl IPOBeIeHMSI

N/ | NPaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHON

padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

IlepeyeHb OCHOBHOI0O 000OPY10BAHUSA

1 |Yuebnas ayauropus 1 npoBeaeHus 3aHsatuil | CTomsl Y4CHUYECKUE TPEXMECTHBIE
JEKIMOHHOTO THUMa. YueOHas ayquTOpUs Ul | MOHOOJIOKH, CTOJ IpPENoAaBaTelIbCKUH,
IPOBEICHUS 3aHATHH CEMHUHApCKOTO THIIA. | CTYJ MPENoAaBaTebCKUi, kKadenpa, 1ocka
VYuyebHast ~ ayauropus UL KypCOBOIO | MENOBas, OHKpPaH HABECHOW, IPOEKTOP.,
IPOEKTHUPOBAHUS  (BBIMOJIHEHUS KYPCOBBIX | IPOLIECCOP, MBIIIb KOMII., TYyJIbT.

pabot). YuebHas ayaAuTOpus Ui IPOBEICHUS
TPYIIOBBIX u WHIVBUAYaJIbHBIX
KOHCYNIbTAllMi. YueOHas ayauTopus MAjs
IIPOBEJCHUS 3aHATHN TEKYLIETO KOHTPOJIA U
IPOMEXyTOUHOU artecTanuu (A-125)

2 | JIaGoparopuss "Anamutuyeckod xumuu U | CTONBI 1a0OpaTOpHBIE OCTPOBHBIC, MOJIKH
GUBUKO-XUMHYECKUX ~ METOJIOB  aHanmu3a" | mis  mocyabl, CToibl JabopaTOpHBIE C
nosikoi akBaguctuiuisitop J3-10 , molika



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php

n/n

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB JJIsl MPOBeAeHUSA
NPaKTHYECKUX U JJa00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

VYuebnas  aymuTopus AN TIPOBEACHUS
71a00paTOPHBIX PadoT.
(A-207)

HeprKaBerolas, neyb MydenbHas,
cymmiabHBIN  mKad Snol58/350, moiiku
nabopaTopHasi , mKad BBITSHKHOW , CTOJ
MUCBMEHHBIA , TyMOBI JJs TOCYIBl H
peakTHBOB , IeHTpudyra gabopaTopHas
OIlu-3 , amamutuyeckue Becsl BJIP-200
Bechl abopatopueie HCB123 |, doTtomerp
¢doroanextpuuyeckuit KOK , pH-merp -
nonomep pH-121 , nonomep Dxcnept001 ,
nonomep 1U-160M , koHTyKTOMETp AHHUOH ,
TaOypeThl nabopaTopHbIe ,
AxBanuctumsitop  J3-10  xumuueckas
nocyzaa

KoMmmbrorepHsiii kiacc. YueOHas ayauTopus
JUTSL TIPOBEICHMSI 3aHATUIN JIEKIIMOHHOTO THUIIA.
YueOHas ayguTopus AJ1 IPOBEICHUS 3aHATHI
CEMHUHAPCKOT0 TUTA. YueOHast ayIuTOpus JUIs
MPOBEICHUS Ja0OpaTOPHBIX PaboT. YueOHas
ayIUTOpUSL sl KypCOBOTO MPOSKTUPOBAHMS
(BBITIOJTHEHUSI KYpPCOBBIX paboT). YueOHas
ayTUTOpUSL JUIsl TIPOBEACHHS TPYIIOBBIX H
WHIUBUIYAIbHBIX KOHCYJIbTAIlMi. YdeOHas
aymuTOpUsT IS TPOBEICHUS  3aHATHMA
TEKYIIEr0o KOHTPOJIE M  MPOMEXYTOUHOI
arrectanuu (YJIK-205)

[TepenocHoit MPOEKTOP, CTOJIBI
KOMITbIOTEPHBIE, CTOJI
MpenoaBaTeNbCKU, CTyJbsl,  JOCKa

ayquTOpHas (MapKepHas), KOMIIBIOTEPHI C
BBIXOJIOM B ceTb VIHTepHeT.

[Tomerenne s CaMOCTOSITEIBHONW PaOOTHI
crynenToB ([-401)

CTOBl yYEHUYECKHUE, CTYIIbSl YYCHUYECKUE,
IIK ¢ BeixonoMm B cetb HTEpHET.
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