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1. Ilepevyenb NIaHNPYEMBIX pPe3yJbTATOB 00y4eHUsI N0 JUCHMILIHHE, COOTHECEHHBIX €
IUIAHMpYeMbIMH pe3yiabTaTtamu ocBoenusi OIIOIT BO

Kox Kon HanmeHoBanue PesynbTaTnl 00y4eHus,
KOMIETeH Haumenosanue HHIMKATOPA HHIMKATOPA COOTHECEHHbIE C
- KOMIIETEHIIM U AOCTHKEHHUS NOCTUKEHUS HHIMKATOPAMH }
KOMIIeTCHIIUH KOMIICTCHIIMHM  |1OCTHKEHHUs] KOMIIeTeHIIHl
OIIK-1 Cnocoben NJIOIIK-1.2. [TIpumensier Ha ypoBHe 3HanMi:
UCII0JIb30BATh OCHOBHbIE (DU3HKO- - 3HaeT OCHOBHbBIE
OCHOBHBIE XUMUYECKHE U [3aKOHOMEPHOCTH
OMOJIOTNYECKHE, XMMHYECKHE XUMHYECKHX
(U3NKO-XUMHUECKHE, METOABl  aHaIM3a paBHOBECHI B
XMMHYECKHE, uis  pa3paboTKH, [pacTBOpax
MaTeMaTH4eCKUe HCCIEAOBAHUN U - 3Haer
METOJIbI JUISL JKCIIEPTU3BI TEOPETUYECKHE OCHOBBI
pa3paboTku, JIEKapCTBEHHBIX (U3UKOXMMHYECKUX
UCCIIEIOBaHUM " CPEICTB, METOJIOB aHAIN3a
JKCIEPTU3BI JIEKapCTBEHHOIO - 3HaeT METOoJpl,
JIEKapCTBEHHBIX pPacTUTEIBHOTO [TPUEMBI u CHOCO0BI
CPEICTB, M3TOTOBJICHUS CBIPbS U [BBIIIOJIHEHUSA  XUMHUYECKHX
JIEKapCTBEHHBIX OMOJIOTNYECKUX METONOB  aHaimu3a Ui
MpernapaTroB 00BEKTOB YCTaHOBJICHUS
KaueCTBEHHOIO COCTaBa|
BEILIECTB u
KOJIMYECTBEHHOTO

onpenenenuss bAB, JIPC u
OHOIOrNYeCKNX 0OBEKTOB

- 3HaeT METOJHI,
[PUEMBI U CTIOCOOBI
BBITTOJTHEHUS ¢busuKo-
XUMHYECKHUX METO/IOB
aHamM3a Uil YCTaHOBJICHUS
KayeCTBEHHOTO COCTaBa|
BEIIICCTB u
KOJINYECTBEHHOT O

onpenenenuss bAB, JIPC u
OMOJOrHYSCKUX 00BHEKTOB

- 3HaeT OCHOBHOE
000py/IOBaHUE M PEAKTHUBBI

TS MIPOBEICHUS
XUMHUYECKHX, bu3uKOo-
XUMHUYECKUX METO/I0B
aHaym3a

Ha ypoBHe ymeHmii:

- VYmeer BbIOpaTh U
000CHOBATh METOJ U CIIOCO0
MPOBEJICHUST  aHANIM3a B
3aBHCUMOCTH OT CBOMCTB
aHATM3UPYEMOT0 00HEKTa

- ¥YMmeer pabortath Ha
AHATTUTHYECKOM
000pyIOBaHUH,
MCTIOJIh3YEMOM JIJIsI




KAaueCTBEHHOI'O
KOJIMYECTBEHHOTO
[pu
XUMUYECKUX
aHayimsa

HCIIOJIb3YCMbIX
BBITTIOJTHCHHUH
(l)I/ISI/IKOXI/IMI/ILIeCKI/IX
MCTOJ0B aHaJIn3a

pE3yJIbTaThl aHAIN3A

aHaJIn3a
BBITTOJTHCHHUH
MCTOAOB

- Ymeer paborarh Ha
aHAJTMTUYECKUX MPUOOpax,

- Ymeer odopmMuTh

bil

npu

2. O0beM u MecTO AUCHUIIMHBI B cTpyKTYype OIIOII

Jucuuminza 51.0.18 « AHanmuTudeckas XuMus» oTHocHuTcs K 0a30Boii uactu OIIOII, ocBanBaeTcs
Ha 2 Kypce (3, 4 ceMecTphl), B COOTBETCTBUU C YUEOHBIM IJIAHOM, O0IIAast TPYAOEMKOCTh TUCITUTUINHBI B
3a4eTHBIX enuHuIax coctapisieT 10 3. e. (360 akaa. 4yacoB).
KonnyecTBO akageMuyecKuX 4acoB, BBIICJIICHHBIX HAa KOHTAKTHYIO paOoTy ¢ mpernojaBateneM (1o
BUJaM yueOHbIX 3aHsaTuii) 180 yacos, u3 HUX 52 yaca Jekiuii, 128 4acoB MpakTUYECKUX U TaOOPATOPHBIX
3aHATUN M HA CaMOCTOSTEIbHYIO padory oOyuaromuxcsi 180 yacoB, B TOM uuciie sl MOATOTOBKU K
3K3aMeHy 36 4acoB.
dopma IpoOMEKYTOUHON aTTECTAIIMU B COOTBETCTBHH C Y4EOHBIM TJIAHOM — K3aMeH (4 cemecTp).
JlucuumiuuHa peanusyercss Mocjie H3Y4YeHHs: MaTeMaTUKH, OOIIed W HEeOpraHu4ecKol XHMHH,
bu3uk 1 PU3NIECKON XUMHUH.

3. Conep:kaHue ¥ CTPYKTYpPa JMCHHMIIIHHBI

3.1. CTpyKTypa AMCLUHUILIMHBI.

O0beM THCHMILIMHBI (MOYJIs1), Yac.
dopma
KonTakTHast padora
TeKyLlero
o0yuaromuxcst ¢
HanmeHoBaHHe TeM KOHTPOJIfA
Ne ni/m Bceer npemnogaBareJaeM *
(pa3nenioB), CpP yCIeBaeMOCTH ,
0 10 BHAAM y4eOHBIX .
N NMPOMEKYTOUYHO
JansThH aTTecTaluu
J | Jgp | m3
Ounas popma 06yuenus
3 cemecTp
Teopetnueckue
OCHOBBI XMMHUYECKOTO 44
Paznen 1 aHaJIM3a. 128 14 70 T, K
KagecTBeHHBIM
XUMHYECKUN aHAJIU3.
OCHOBHBIE  TIOHATHUSA 4
XUMUYECKOTO aHaJn3a.
Knaccudukamuu
Tema 1.1. (uran 15 1 10 T,K
KaTHOHOB W aHHOHOB.
Ananus
HEOPTaHHIECKUX




Ne i/

HaumenoBanue TeM
(pa3nenioB),

O0beM THCHMILIMHBI (MOaYJIs1), Yac.

Bcer
0

KonTakTHast padora
o0yuarouuxcs ¢
npenojaBartejiemM

10 BU/IAM y4eOHBIX
3aHATHH

J [ ap [ m3

CP

dopma
TeKyllero
KOHTPOJIS
yCIeBaeMOCTH
MPOMEKYTOYHOM
aTTrecTanuu

Ounasn ¢hopma odyuenusn

3 cemecTp

COCTUHEHUM.

Tema 1.2.

Teopuss  pacTBOpOB,
XHMHYECKOE
paBHOBECHE U 3aKOH
JCHCTBYIOIIUX  Macc.
KoncTanTsl
paBHOBeCHSI H  HX
3HAYE€HHUE B aHAJIN3E.

19

10

T,K

Tema 1.3.

I'ereporennoe
paBHOBECHE U 3aKOH
JICHCTBYIOIIUX MacC B
XUMUYECKOM aHaju3e.
[IpousBenenue
pacTBOPUMOCTH,
pacTBOPUMOCTb.
YcnoBus oOpa3oBaHUs
u pacTBOpeHUs
OCaJKOB. JlpoGHoe
OCAXK/ICHUE.

16

10

T, K

Tema 1.4.

PaBHOBecHEe M 3aKOH
JIEUCTBYIOIIUX Macc B
pacTBopax
IIPOTOJIUTOB
IIPUMEHUTEIILHO K
XUMUYECKOMY
aHanm3y. KoHcTaHTbI
KHCJIIOTHOCTH u
OCHOBHOCTH.
ABTOIIPOTONN3  BOJBI.
BydepHubie pacTBOpHI.
AMbonUTHI.

20

10

T, K

Tema 1.5.

PaBHoBecue u 3akoH
JNEUCTBYIOIIUX MacC B
pacTBopax
KOMIIIEKCHBIX
COeIMHEHUI B
XUMHYECKOM aHaJIn3e.

14

T,K

Tema 1.6.

OKHCIINTEIFHO-BOC-
CTaHOBHUTEILHOE
paBHOBECHE U 3aKOH
JEUCTBYIOIIUX Macc B
XHUMHYECKOM aHaJIu3e.

20

10

T,K

Tema 1.7.

Anamms cMecH

18

10




O0beM THCHMILIMHBI (MOaYJIs1), Yac.

dopma
KonTakTHast padora P
TeKy11ero
o0yuarouuxcs ¢
HaumenoBanue TeM KOHTPOJISA
Ne n/mm Bcer npemnogaBarteJgeM *
(pa3nenioB), CpP yCIeBaeMoCTH
0 10 BHAAM y4eOHBIX .
N NPOMEKYTOUHOI
s aTTecTalluu
J [ ap [ m3
Ounasn ¢hopma odyuenusn
3 cemecTp
BEIECTB 6 K
HEU3BECTHOT'O COCTaBa
KauecTBeHHbIM
aHaJlu3 OpPraHUYeCKHUX 2 K
BELIECTB.
DNEeMEHTHBI aHalu3.
Tema 1.8. | CTpyKTypHBIH aHaIu3. 6 2 2
Hcnonb3oBanue
OpPraHUYECKUX
peareHToB B
XUMHYECKOM aHallu3e
KosmuectBeHHbIN 44
Pasnen 2 . 115 23 48 T, K
XUMHYECKHUH aHaIH3
I'paBume €CKUM 4
Tema 2.1, | PapHMETpHHCCKUH 10 | 2 4 T, K
aHaJIu3
TutpumeTpudecKuin
aHau3. OcHoBHbIE 4
Tema 2.2. | MOHSATHS. 16 4 8 T, K
TutpoBanHble
PacTBOPBIL.
Metonbl  KHUCIOTHO-
OCHOBHOTO
TUTPOBAHUS 12
Tema 2.3. P 26 | 4 10 T, K
(wedtrpanusuun). Tutp
OBaHHWE B BOJHBIX H
HEBOJHBIX Cpe/iax.
Cemecmp Ned
Ob6mas
XapaKTepUCTHKA 1 T,K
Tema 2.4, | Mo 0A0P 4 1 2
OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIBHOTO
TUTPOBAHHUS
Tema 2.5. | Tlepmanranaromerpusi 8 1 3 4 T,K
Tema 2.6. HNonomerpust 9 2 3 4 T, K
b - T,K
Tema2.7. | JPOMaTo 10 | 2 4 ’
OpomMoMeTpust 4
Tema 2.8. | Hurputomerpus 7 1 4 2 T, K
Tema 2.9, | L\CPHMCTPH, 5 1 2
JluxpomaromeTpus 2 T, K
Kommekcume .
Tema 2.10, | OV ICKCHMETPHA 9 2 4
KomMiuiekconomeTpruue 3 T,K




Ne i/

HaumenoBanue TeM
(pa3nenioB),

O0beM THCHMILIMHBI (MOaYJIs1), Yac.

Bcer
0

KonTakTHast padora
o0yuarouuxcs ¢
npenojaBartejiemM

10 BU/IAM y4eOHBIX
3aHATHH

J [ ap [ m3

CP

dopma
TeKyllero
KOHTPOJIS
yCIeBaeMOCTH
MPOMEKYTOYHOM
aTTrecTanuu

Ounasn ¢hopma odyuenusn

3 cemecTtp

CKOC TUTPOBAHHUEC

Tema 2.11.

Metonabl
0CaUTEIILHOTO
TUTPOBAHMUS.
ApreHromeTpusi.
TuonmonaromeTpus

T,K

Pa3nen 3

HNHcTpyMEeHTaIbHBIE
(pU3MKO-XUMHYECKHE)
METObI aHAIH3a

81

15 40

26

T, KP

Tema 3.1.

HHCcTpyMeHTaIbHBIC
METOIBI aHaJm3a.
Kiaccudukamms.
OOmas
XapaKTePUCTHKA

Tema 3.2.

Onrudeckue METObI
aHanu3a.
Knaccudukanmus.
Teopernueckue
OCHOBBI CTIIEKTPATHHBIX
METO/IOB aHanu3a.
PotomeTpusi.

22

T, KP

Tema 3.3.

JIroMHUHECIIEHTHBIN
a”HaIns.
Pedpakromerpus

T, KP

Tema 3.4.

DIEKTPOXUMHUYECKUE
METObI aHaIn3a.
[TorenumomeTpus

T, KP

Tema 3.5.

[Monsiporpadust.

T, KP

Tema 3.6.

AMIiepoMeTpuuecKoe
TUTPOBAHUE

T, KP

Tema 3.7.

KynoHnomerpus

T, KP

Tema 3.8.

Xpomarorpapuieckue
METObI aHaJIn3a.
HNonooOmeHHas
Xxpomarorpagusi.

T, KP

Tema 3.9.

Xpomarorpapuieckue
METO/IbI aHaJn3a:
OyMaxkHast u
TOHKOCJIOWHAs
xpomatorpadust

T, KP

2

Tema 3.10.

Xpomarorpaduueckue
METOIBI aHaM3a:
ra3oBasi, JKUIKOCTHas,

T, KP




O0beM THCHMILIMHBI (MOaYJIs1), Yac.
dopma
KonTakTHast padora
TeKyllero
o0yuarouuxcs ¢
HaumenoBanue TeM KOHTPOJISA
Ne n/mm Bcer npemnogaBarteJgeM *
(pa3nenioB), CpP yCIeBaeMoCTH
0 10 BHAAM y4eOHBIX .
N NPOMEKYTOUHOI
JalTin aTTrecTanuu
J [ ap [ m3
Ounasn ¢hopma odyuenusn
3 cemecTp
ra3o-XUOKOCTHAs 7 2 2 3
[TpoMexyTouHas aTTecTalusl 36 DK3aMeH
Bcero: 360 52 128 180

Ilpumeuanue:
* T- rectupoBanue, KP — koHTposibHas paboTa, K — KOJIOKBUYM.

3.2. Coneprxanue TUCIUTUIHHEIL.

Paznen 1. TeopeTnueckne OCHOBBI XMMHUYECKOI0 aHanu3a. KauecTBEHHbIN XUMUYECKUM aHAIM3.
Tema 1.1. OcHOBHbIC MOHATHS XHMHYECKOTO aHamu3a. Kiaccupukaluyd KaTHOHOB WM aHHOHOB. AHAIH3
Heopranuueckux coequHenuid. [locTaHOBKa Lened U 3aJa4 aHAIMTHYECKOM XMMHH: MOJTYYEHUE ONBITHBIM
MyTeM JaHHBIX O XMMHYECKOM COCTaBe BEIIECTBA JIIOOBIMH METOJaMU: (PH3UYCCKUMH, XUMHUYCCKHMH,
¢busuko-xumMuueckumMu merogamu. Tema 1.2. Teopuss pacTBOpOB, XMMHYECKOE pAaBHOBECHE U 3aKOH
nedcTByronMx Macc. KOHCTaHTBI paBHOBECHsl M WX 3HaueHWE B aHaiu3e. B paMKax [aHHOM TEMbI
oOyuJaroluecsi 3HaKOMSTCS C O03arJIaBICHHBIMH 3aKOHAaMH, IMPOBOJISAT B3aHMMOCBSI3b 03arjIaBIEHHBIX
MOHATUM C OCHOBHBIMU NpUHLMIAMHU aHanu3a. Tema 1.3. T'eteporenHoe paBHOBECHE U 3aKOH JEHCTBYOIINX
MacCc B XHMHYECKOM aHamu3e. [Ipou3BeeHHE pacTBOPHUMOCTH, PACTBOPUMOCTh. YCJOBHs 0Opa3oBaHUsS U
pacTBoOpeHus 0cankoB. JIpobHoe ocaxaeHne. B paMkax JaHHON TeMbl 00y4aroluecs: 3HAKOMATCS C 3aKOHOM
JNEUCTBYIOLIMX MAacC MPUMEHUTEIbHO K TE€TEPOr€HHbIM PABHOBECHUSIM, MPOBOJAAT B3aUMOCBS3b
O3arjaBJICHHbIX MOHATUA C OCHOBHBIMU NpHUHLMNAMU aHanu3a. Tema 1.4. PaBHoBecme u 3aKoH
ACHCTBYIOIIMX MacC B pacTBOpax MPOTOJUTOB TNPUMEHHTEIBHO K XHMHYECKOMY aHanu3y. KOHCTaHThI
KHCJIOTHOCTH M OCHOBHOCTH. ABTOIPOTOJH3 BOIbI. BydepHbie pactBopsl. AMdonuTh. B paMkax 1aHHOMN TEMBI
oOyuJaroluecs: 3HaKOMATCS C 03arJiaBICHHBIMU TMOHSITHSIMH, MPOBOJSAT B3aMMOCBS3b UX C OCHOBHBIMHU
NpUHIMNIAMHU aHanu3a. Tema 1.5. PaBHOBecme M 3aKOH JEHCTBYIOIIMX MacC B PacTBOpax KOMIUICKCHBIX
COCJIMHEHWIT B XHMHYECKOM aHanm3e. B pamMKax JaHHOM TeMmbl OOydaromuecs 3HAKOMSTCS C
03arjaBJIeHHBIMU NOHATHUAMHU, IPOBOAST B3aUMOCBSI3b UX C OCHOBHBIMU NpUHIMNaMH aHanu3a. Tema 1.6.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHOE PABHOBECHE U 3aKOH JEHCTBYIOIIMX MAacC B XMMUYECKOM aHanuze. B
pamMKax JaHHOM TeMbl OOydYarolluecss 3HAKOMSTCS C O03arJIaBI€HHBIMU TOHSATUSMHU, MPOBOAST
B3aMMOCBA3b UX C OCHOBHBIMHU IPHUHIIMIAMU aHanu3a. Tema 1.7. AHanu3 cMecu BELIECTB HEU3BECTHOIO
cocraBa. B pamkax naHHON TeMbl 00yyarolIuecsl 3HAKOMATCS aHAJIU30M CMECH BELIECTB HEU3BECTHOI'O
COCTaBa: IPEABAPUTEIILHBIN aHAJIN3, AHAJIW3 KaTUOHOB M AHAJIM3 aHWOHOB, MPOBOJS B3aUMOCBS3b C
OCHOBHBIMM TIpUHIIMNIaMK aHaim3a. Tema 1.8. KauecTBeHHBIM aHaMM3 OPraHUYECKUX BEIIECTB.
OneMeHTHbIN aHanu3. CTpyKTYpHbIM aHanu3. Mcrnonab30BaHMe OPraHMYECKUX PEareéHTOB B XMMHUYECKOM
aHanu3e. B paMkax maHHON TeMbl 00yJaronIuecs: 3HaKOMSITCS ¢ 03arJIaBJICHHBIMH TTOHSATUSIMH, TTPOBOISAT
B3aMMOCBSI3b UX C OCHOBHBIMH IPUHIMIIAMY aHAJIM3a OPTaHUYECKUX COEIUHEHHU.

Pasnen 2. KonmdectBeHHBbI xumuueckuid aHaimu3. Tema 2.1. I'paBuMeTpHueckuil aHaus3.
3HAKOMCTBO C MPUHIUIIAMH U CIIOCOOAMH TPaBUMETPUYECKOTO aHAJIM3a U OCHOBHBIMH HAIIPABJICHUSIMH,
WCMOJIb30BaHMs €ro B aHaim3e. Tema 2.2. Turpumerpudeckuii aHammu3. OCHOBHbIC MOHATHSA. THUTPOBaHHBIC
pacTBOpsl. 3HAKOMCTBO C MPHUHIMIIAMHA M CMOCO0aMU TUTPUMETPUYECKOTO aHallu3a M OCHOBHBIMH
HaIlpaBJICHUSMH, HCIIOJIb30BAHMS €ro B aHain3e. OCHOBHBIE MCIOJIb3yeMble 3aKOHBL. Tema 2.3. Metopst
KHCIJIOTHO-OCHOBHOTO THTpOBaHMs (HeHTpainm3uuu). TUTpOBaHWME B BOJAHBIX W HEBOIHBIX cpenax. M3yueHue
METO/JIOB KHCJIOTHO-OCHOBHOTO THUTPOBAHUSA: TUTPAHTBI, WX CIOCOOBI TPUTOTOBJICHUS, BapHAHTHI,
crocoObl TUTPOBaHMsI, UHAUKATOPBL. Kpyr ompenenseMbix BemectB. Tema 2.4. O0mas XxapakTepucTuka
METOJIOB OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMS. 3HAKOMCTBO C KilacCH(UKAIlMM METOOB,

9



TUTPAHTAMU METOJIOB, MHIUKAIMEH KOHEYHON TOYKM TUTpoBaHus. Tema 2.5. IlepmaHranaromeTtpusi.
N3ydyenne wMeToga MEPMAHTaHUYECKOIO THUTPOBAHMS, TUTPAHTBl METOJA, HUX IPUTOTOBJIECHHUE,
CTaHJApTHHIC BEIIECTBA, WHAMKAUUsA KOHEYHOW TOYKM TUTpOBaHuUA. Bapuantel TuTpoBanus. Kpyr
onpenensemMsIx BemecTs. Tema 2.6. Homomerpus. M3ydueHne METONOB HOIOMETPUH, TUTPAHTHI METOA,
X TPUTOTOBJICHHE, CTAHJAPTHBIE BEIECTBA, WHAMKALMSg KOHEYHOM TOYKM THUTPOBAaHMS. BapuaHThI
tutpoBanud. Kpyr onpenensembix BemectB. Tema 2.7. bpomarto- u 6pomomerpusi. Mzyuenne mMeTon10B,
TUTPAHTHI, UX IPUTOTOBJICHUE, UH/INKAUS KOHEYHOW TOYKM TUTpoBaHUsA. BapuaHTtsl TUTpOBanus. Kpyr
onpezaenseMplx BemectB. Tema 2.8. Hurputomerpus. M3ydenue Merona, crnocod HNpPUTOTOBIECHUS
tutpanTa. CraHapTHbIE BemlecTBa. Bapuantsl TuTpoBaHusA. MHAMKaLKs KOHEYHONM TOYKH TUTPOBAHUS.
VYcnosust tutpoBanus. Kpyr omnpenensiembix BemiectB. Tema 2.9. llepumerpus. Juxpomaromerpus.
N3yueHne MeToNI0B, TUTPAHTBI U UX IPUTOTOBJIECHHUE, CTAaHJAPTHBIC BEUIECTBA, WHJMUKALUs KOHEYHOU
TOYKM TUTpoBaHus. Bapuantel TuTpoBanus. Kpyr omnpenensembix BewectB. Tema 2.10. Meronbl
OCAJIUTEIILHOIO TUTPOBaHUs. Aprenromerpus. Tuonuonaromerpus. M3yueHne MeTO/I0B, TUTPAHTHI U UX
IIPUTOTOBJIEHUE, CTAHJIAPTHHIE BELIECTBA, HWHAMKAIMS KOHEYHOW TOYKM TUTPOBaHUA. BapuaHThI
tutpoBanud. Kpyr onpenensemsix BemectB. Tema 2.11. Kommnekcumerpusa. Kommiekconomerpuueckoe
TUTpoBaHue. M3yueHne MeTo/10B, TUTPAHThl U UX IPUTOTOBJIEHHUE, CTAHAAPTHBIE BELIECTBA, UHUKALIUS
KOHEUYHOH TOYKM TUTpoBaHus. Bapuantel TuTpoBanus. Kpyr onpezaensemMbix BEIIECTB.

Paznen 3. WactpymeHTtanbHble ((QU3HKO-XMMHYECKHE) METOABl aHanuza. lema 3.1.
WHucTpymeHTanpHble MeToAbl aHanu3a. Kiaccudukarnus. OOmas XapakTepuCTUKA. 3HAKOMCTBO C
OCHOBHBIMM IpPHUHLMIIAMH, 3aKOHaMH, KJacCUpUKalUueld HHCTPYMEHTAIbHBIX METOJIOB aHalu3a U
crocobamMM ompezeseHus KoHUeHTpauuu BemecTB. Tema 3.2. Onruyeckue MeTOAbl aHalU3a.
Knaccudukanus. TeopeTrnueckue 0OCHOBBI CIIEKTPAIBHBIX METOOB aHan3a. PoToMeTpus. 3HAKOMCTBO C
OCHOBHBIMHM IPUHIIUIIAMH, 3aKOHAMU M KJIacCH(pHUKalMell ONTHYECKUX METOJIOB aHanu3a. PoTomeTpus.
3akon byrepa-JlamOepra-bepa. MonspHbli W yACTBHBIA  KOIPQPUIMEHTH  CBETOMOTIIONICHUS.
OnexTpoHHble ceKTpbl. CriocoObl onpeneneHns KOHLUeHTpauu BemectB. Tema 3.3. JIroMuHEeCLIEHTHBII
ananu3. Pedpakromerpus. M3ydeHne TIOMUHUCIICHTHOTO aHAIHM3a B pePaKTOMETPHH: 3aKOHBI METO/IOB,
CHocoObI OmpesieNieHus] KOHLIEHTPAllUK BEIIeCTB, JOCTOMHCTBA M HEIOCTaTKHM MeTojoB. Tema 3.4.
DNeKTpOXUMHYECKHEe MeToAbl aHanu3a. lloreHumomerpusi. 3HAKOMCTBO C OCHOBHBIMHU IMPHUHIIMIIAMU,
3aKOHaMM M KJaccu(uKauueidl aJIeKTpOXMMHUYECKUX METOJOB aHaiu3a. V3yueHne MeTol0B
MMOTEHIIMOMETPUH: BApUAHTOB, CIOCOOOB, WCIONB30BaHMs B aHanuse. Tema 3.5. Ilomsporpadus.
N3ydenne MeronoB mojsporpaduu: BapHaHTOB, CIOCOOOB, HCIONb30BaHUS B aHamu3e. Tema 3.6.
AmnepomeTrpuueckoe TuTpoBaHue. M3zydyenne metona: 000CHOBaHUE, BOJIbTaMIIEPMETPUUECKHUE KPUBBIE,
nojsiporpaMMbl. KauecTBeHHBI M KOJNWYECTBEHHBIH mojsporpaduyeckuit anamms. Tema 3.7.
Kynonomerpus. M3yueHue MeTonoB KyJIOMETpUU: BapHaHTOB, CIIOCOOOB, HCIIOJIb30BAHHSA B aHAIIU3E.
Tema 3.8. Xpomarorpaduueckue meronbl aHanuza. MoHooOMeHHass Xxpomatorpagus. 3HAKOMCTBO C
OCHOBHBIMM NPUHLMIIAMH, 3aKOHaMU U Kiaccudukamueil Xxpomarorpaguiyeckux METOAOB aHaIu3a.
CymHocTh U IpUMEHEHHUE B aHaln3e HOHOooOMeHHOH xpomarorpaduu. Tema 3.9. Xpomarorpaduueckue
METOJIbl aHaln3a: OyMaxkHasi W TOHKOCIOHHas Xpomarorpadus. M3yueHue MeToq0B OyMaxxHOW H
TOHKOCJIOMHOM Xpomatorpauu: BapHaHTOB, CHOCOOOB, HCIHOJb30BaHUA B aHaimuze. Tema 3.10.
XpoMartorpaguueckre MeTO/bl aHajdu3a: ra3oBasl, *KUAKOCTHas, Ta30-KUAKOCTHas. V3ydyeHne meTonoB
ra3oBOi, >KUJAKOCTHOM, Ta30-)KUAKOCTHONH Xpomarorpaduu: BapHaHTOB, CIOCOOOB, HCIIOJIb30BaHUS B
aHaJmse.

4. DoHJ OLIEHOYHBIX CpeACTB MO TMCHUIIJIHHE

4.1. ®opMBI U MaTEPHAIIBI TEKYIIETO KOHTPOJIS.
4.1.1. B xone peanuzanuu qucuuiuinibel b1.0.18 «AHanuthueckas XUMUS» UCHOJIBb3YIOTCS CIEAYIOIINE

(bOpMLI TCKYILICTO KOHTPOJA YCIICBACMOCTH 06yanOH_[I/IXC$IZ TCCTUPOBAHUC, KOHTPOJIbHAA pa60Ta,
KOJUIOKBHUYM.
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4.1.2. Marepualibl TEKYILIETO KOHTPOJISI yCIIEBAEMOCTH.

[IpuMepsl TEKyIEro KOHTPOJIA:

TecrupoBanue: (tembl 1.1 - 1.6. «OcHOBHBIC TMOHSATUS XUMHUYECKOro aHamusa. Kriaccudukanuu
KaTHOHOB M AaHUOHOB. AHaNIM3 HEOPraHMYECKHX COCAUHEHUW. Teopws pacTBOPOB, XUMHYECKOE
paBHOBECHE M 3aKOH JIEUCTBYIOIIMX Macc. [ eTeporeHHoe paBHOBECHE W 3aKOH JEHCTBYIOIIMX Macc B
XUMUYECKOM aHanu3e. PaBHOBecHME W 3aKOH JICUCTBYIOIIMX MacC B PacTBOpax IPOTOJIMTOB
MPUMEHUTEIFHO K XMMHUYECKOMY aHaliu3y. PaBHOBecHe M 3aKOH JEHCTBYIOIIMX MacC B pacTBOpax
KOMIUICKCHBIX COCIMHCHHM B XUMHUYECKOM aHajin3e. OKUCIUTEIbHO-BOC-CTAHOBUTEIHFHOE PABHOBECHUE U

3aKOH I[ef/'ICTByIOH_[I/IX MacC B XUMHYCCKOM aHAJINU3EC>.

buier

Ne i/t

3aganue

Nuauxkarop

1

Cynb(uT-HOHBI U CyNTb(aT-HOHBI PA3THYAIOT C TOMOIIBIO:
a. nutara cepeopa (+ HNO3)

b. xnopuna Gapus

C. XJIOpHJa KalbLus

d. pacrBopa itona

WJIOIK-1.3

['pynmoBeiM  peareHToM KaTtHoHOB || aHanMTHuYecKoi
TPYIIIBL SIBIIACTCS:
a. TUAPOKCH]] HATPUS
b. ruapokcu aMMOHHMS
C. XJIOPOBOIOPOIHAN KHCJIOTA
d. cepHast kuciaoTa

WJIOTIK-1.3

BydepHbIM aeiicTBHeM 00J1a1aeT pacTBoOp:
a. NH4Cl + HCI

b. CHsCOONa + NaOH

¢. CH3COOH + CH3COONa

d. CH3COOH + CH3COONH;4

WJIOTIK-1.3

nT.AO.

TecrupoBanme: KonuuecTBeHHBIH XuMuyeckuil anHanu3 (temsl 2.5 - 2.8. «llepmanranaromerpus.

Hopnometpus. Bpomaro- u 6pomomerpus. Hutpuromerpus. Liepumerpust. luxpomMaTtoMeTpusi»).

buier
Ne i/ 3ananue Nuaukarop
1 OcHOBHOE ypaBHEHHUE IEPMAHTAHATOMETPHUU: NAOIIK-1.3
a. MnOy4~ + & <> MnO4*
b. MnO4~ + 8H" + 58 «— Mn?* +4H20
c. MnO4™ + 4H" + 38 &> MnO2 + 2H,0
d. Mn?* + 28 <> Mn°
2 TurpoBaHue THUTPAHTOM HECKOJIBKMX TOYHBIX HaBecok | MJIOITK-1.3

OMpPCACIEICMOI0 BCUICCTBA — 3TO CIIoco0 .................. HABECOK.
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Ilpagunvubiit omeem - 0moenbHbIX

3 B kadecTBe MHAMKATOPA B HOJIOMETPHUH MPUMECHSIFOT: NO0IIK-1.3
a. henondranenn
b. mupennnamun
C. KpaxmaJ

d. meTuopamx

nT.nO.

KonTtponbHast padora. Pacuernble 3amaun: HMHcTpyMmMeHTanmbHble ((PU3MKO-XMMHUYECKHE) METOJbI
anamm3a (tema 3.2-3.10. «Ontuueckue Mmetoasl aHanusa. Knaccudukanums. Teoperndyeckue OCHOBBI
CHEKTpaJIbHBIX MeToA0B aHanu3a. Poromerpus. Pedpaxromerpus. Ilorennumomerpus. INomsporpadus.
Amrnepomerpuueckoe TuTpoBaHue. Kynonomerpus. MonooOMmeHHass xpomarorpadusi. bymaxHas u
TOHKOCJIONHAs ra30Bas, )KUAKOCTHAsL, Fa30-)KUIKOCTHAs XpoMaTorpadusi»

buner 1

Hagecky nuxpomata HaTpus Maccoi 0,0280 T pacTBOpUIN B MepHOI Ko16e 00BbéMoM 100,00 cv.
Onrtuyeckasi MIIOTHOCTh MOJXY4YeHHOTo pacTtBopa mpu A=430 HM u Tommmue cinosi | cm pasna 0,715.
Bbrurcante MOJISIpHBIN U yIeTbHBIN KO3 OUITHEHTH! CBETONOTIOMICHUS.

Pemenue.
B ocHoBe pemienus 3agaun JexxuT 3akoH byrepa-Jlam6epra-bepa: A=k C- {, rae k= E unu g,
C=C (%) unu Cy.
E=A/C (%); e= A/ Cy
Omeem: 25,53 1 am® oMt 751,1 monp e em

bumner 2

Yepes KOJIOHKY, 3allOJHEHHYIO KaTHOHUTOM B H-popme, mpormycTuim pactBop cyibgara Kaaus.
Ha tuTpoBanue smoata 3atpatunu 6,50 cm® 0,0100 Moms/am® pacTBopa ruapoKcuaa HaTpus. PaccumTats
conepxkanue (r) cyabdara Kaaus B pacTBOpE.
Pemenue.
YpaBHEHHUS peakinii, JISKAMHNX B OCHOBE PACUYETOB:
2Katuonut-H + K2SO4 —2Katnonut-K + H2SO4
f,=1/2
H>SO4 +2NaOH — NaxSO4 + H20
Q= TnaoH/ k2s04'V
Omeem: 0,0056 T

KonnokBuym (temsr 1.2 - 1.6 «KauecTBeHHBIH aHaIN3»).
buner 1

1. OxHuCcIUTENPHO-BOCCTAHOBUTENIBHBIE PEAKIIMHY U HallpaBiieHne ux nporekanus. J/]C peakuun B
CTaHJAPTHBIX yci0BUsAX. CTaHIapPTHBIN U pealIbHBIN peloKc-IIOTeHIMANbl. Y paBHeHne HepHera.

2. OOuras xapaktepucTuka aHHOHOB || Tpynmbl. YpaBHeHUs peakuMil ¢ TPYIIIOBBIM PEAareHTOM.
Tunbl aHAMUTHUECKUX peakiuil, NpUMeHseMble s OOHapyXKEeHUs O3TUX aHHOHOB (TIPUMEpHI).
Oo6napyxenue okcanaT- u GpochaT-MmOHOB, AaHATUTUICCKHNE CUTHAIBI U CIOCOOBI BBITTOJTHEHUS PEAKIIUM.

3. PaccumTaTh BOAOPOAHBIH M TMAPOKCHAHBIN mokasarenu 0,2 MONL/IM® pacTBOpe aMMuaKa

(K,=1,75-10),

Omeem
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1. OkucIuTEeNbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU — 3TO PEAKIUU, IPOTEKAIOLIUE C U3MEHEHHEM CTENEHU
OKHUCJICHUSl pearupyroumx 4acTull (MOHOB, aTOMOB, MOJIEKYJI), YTO CBS3aHO C IEPEHOCOM 3JIEKTPOHOB
Mexay HuMmH. B o6mem Bune OBP MoxHO 3anucars:
OK1 + BOC2 <> BOC1 t OK 2
[Ipouecc nprcoennHeHUs 3IEKTPOHOB HA3BIBAIOT BOCCTAHOBJICHUEM
0K 1 + NE€ < Bocy, (a)
[Iporecc oTnaun 3M€KTPOHOB — MPOIECC OKUCITCHUS
BOC? - N€ < 0K 2 (0)
[Taper  OK1/BOCIT H OK2/BOC2 — HA3bIBAIOTCS  COMPSDKECHHBIMA WM OKUCIHUTEIHHO—
BOCCTAaHOBUTEJIbHBIMU MapaMHu.
Hanpasnenue nporexkanus OBP onpenensercs snekrpoasrkymeii cunoit peaxiuu (IAC wiau AE).
DNEKTPOABUKYIAsA CUJIa PEAKIIMM B CTAHJIAPTHBIX YCIOBUSX OMPEACNAETCS KaK pa3HOCTh CTaHJIAPTHBIX
OKHUCJIUTEIbHO—BOCCTAHOBUTENIbHBIX  MOTEHIIUAJIOB OKHUCJIUTENS] U BOCCTAHOBUTEIIS:

3,Z[C =AE= EOKO - EBOCO

CraHgapTHBIM OKUCIHUTEIbHO—BOCCTa-HOBUTEIBHBIM MOTEHIIMAIOM Iaphl HA3bIBAIOT MOTEHIINAT,
M3MEpPEHHBIN MO0 OTHOLICHHIO K HOPMAJIbHOMY BOJIOPOJIHOMY JIEKTPOAY B CTaHIAPTHBIX ycinoBusix (P =
1,013 kIla, t = 25 °C) mpu aKTHBHOCTAX OKHCIEHHON M BOCCTAHOBIEHHOH (hOpM paBHBIX 1 MOIB/AM>.
[ToTenuuan BOJOPOIHOTO ANIEKTpoaa Mpu 1000t Temneparype, npu Py = 1,013 kIla (1 atm.)  ap+ = 1
MOJIB/IM® IPUHSAT PABHBIM HYIIIO.

Jing  ycnoBwid, OTIAMYHBIX OT  CTaHJAPTHBIX, PABHOBECHBIM  IOTEHIMAI  OKUCIHTEIbHO—
BOCCTAHOBUTEIIBHOM Iapbl PAacCUMTHIBAIOT 1O ypaBHEHHIO HepHCTa, KOTOpOe BBIpaXaeT 3aBUCHUMOCTb
NOTEHIMANIa OT MPHPOABI PElOKC—Iaphl, TEMIIEPAaTyphl, AKTUBHOCTH OKHCJIEHHOHW M BOCCTAaHOBJICHHOM
¢dopm u pH cpenpr.

Jlns npubamuTensHEX pacyetos npu 25 °C ypasrnenne HepHcTa nMeeT BUT:

0,059 [okucn.] * - [H']?

n [Boccr.] Y

2. Bropast rpymnima aHHOHOB 00BEIMHSIET aHMOHBI, 00pa3yIoIIie MaJOPacTBOPUMBIEC COSAMHEHUS C COSIMH
KaJIbIMsI U Oapus: PO43_, SO42_, C2042_, BO,, 8033_ , B4O72_
OxcanaT-uOH SIBJISIETCS BOCCTAHOBHUTEJEM, OCTAJbHbIE AHUOHBI HE YYacTBYIOT B OKHMCIHMTEIbHO-
BOCCTAHOBHTEJIBHBIX PEaKIUsX.
®ocdart-, cynbdar- 1 60paT-aHHOHBI 00Pa3yIOT MAIIOPACTBOPUMBIE OapueBbIE COIM OENIOro IBETa,

2 NasPO4 + 3 BaCl, — Baz(PO4)24 + 6 NaCl

Na,SO4 + BaCl, — BaSOay + 2 NaCl

2 NaBO: + BaCl, — Ba(BO)2d + 2 NaCl
Oxkcamat- u (docdar-aHuOHBI 00pa3yIOT MaJOpPaCTBOPUMBIE KaJIBIIUEBBIE COJIM OEJIOro I[BETA,
pacTBOpUMBIE B pa30aBI€HHBIX MUHEPATbHBIX KUCIOTAX.

NazC204 + CaClz — CaC204! + 2 NaCl

2 NasPO4 + 3 CaCl, — Caz(PO4)2d + 6 NaCl

Jlnist oOOHapy KeHHsI STUX aHHOHOB UCTIOJIBb3YIOT OCaIUTENIbHBIE PEAKLIUH, IPUMED:
NasPOs + 3 AGNO3 — AgsPOsd + 3 NaNO3
PeaKIM KOMILIEKCOOOPa30BaHHs, IPUMED:
AQsPO4 + 6 NH,OH — [Ag(NH3)2]sPOs + 6 H20
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKITIH, TIPUMED:
5 NazC204 + 2 KMnOs + 8 H;SO4 — 10 CO2T + 2 MnSO4 + K2SO4 + 5 NapSO4 + 8 H20
Peakiyn 0OHapy KeHHs OKcanaT-HOHOB:
1. C rpyrmossM pearentom BaClz + CaCl2
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Na;C204 + CaCl, — CaC2044 + 2 NaCl

AHanuTHYeCKUi curHaim: Oenblii KpUCTAJUIMYECKUH OCAJO0K, pPACTBOPUMBIA B  pa30aBICHHBIX
MHHEpPAIBHBIX KUCITOTaX, HO HEe pacTBopuMbiii B CH3COOH.

Crioco® BBITOIHEHHS! peaKIiu: TPOOUPOUHBIHA

2. C pactBopom nepmanranara kanus KMnO, B cepHokuCIIoi cpere.

5 Na2C204 + 2 KMnOg + 8 H,S04 — 10 CO2T + 2 MnSO4 + K2S04 + 5 Na;SO4 + 8 H20
AHanmuTuyeckuii curHai: obecupeunBanue pactBopa KMnOy
Crioco® BBITOIHEHHS! peaKIiy: TPOOUPOUHBIHA
Peaxiim oOHapy>xeHns Gochar-noHOB:
1. C rpynmoBsIM pearenToM: cMech pactBopoB BaClz + CaClz
2 NasPO4 + 3 BaCl, — Bas(POa)2d + 6 NaCl
AHanuTHYeCKUH curHaim: Oenblii KPUCTAJUIMYECKUH OCAJ0K, pPACTBOPUMBIA B  pa30aBICHHBIX
MUHEPAJIbHBIX KUCIOTaX.
Crioco® BBITTOIHEHHS! peaKIiy: TPOOUPOUHBIHA
2. C HuTtpatoMm cepedpa

NasPOs + 3 AgNO3 — AgsPO4l + 3 NaNOs3

AHanmuTHYeCKUI CUTHAN: KENTHIM OCa/loK, pacTBOPUMBINA B Pa30aBICHHON a30THOM KUCIIOTE U pacTBOpe
aMMMaKA.
Crioco0 BBINOJIIHEHUS peaKkiy: TPOOUPOUYHBIHA
3. C MarHe3uanbHON CMECBIO
NazHPO4 + MgCl2 + NH;OH — MgNH4PO4| + 2 NaCl + H.0
AHanUTHUYECKUN cUrHaJI: OeNblii KPUCTAUTMYECKUI OCafioK, paCTBOPUMBII B pa30aBIEHHBIX MUHEPAIbHbBIX
KHCJIOTaX U YKCYCHOM KHCIIOTE.
Crioco® BBITTOHEHUS PEaKIiK: TPOOUPOUYHBIN UM MUKPOKPUCTAIITOCKOITUIECKUI
3. Pewienue:

NHsOH < NHs" + OH~ — 9T0 ¢1aboe OCHOBAHUE
[OHi] = \/KB X Cocn.
pOH =—Ig [OH-]
pH =14 - pOH
Ortser: 2,728, 11,272
buner 2

1. T'ereporeHHOE paBHOBECHE B pacTBOpax >JIEKTPOIUTOB. IIponsBeneHme pacTBOPUMOCTH
(KOHILIEHTpAllMOHHOE W TepMOAMHamMHueckoe). MoJssipHas MW MaccoBas PacTBOPHUMOCTH (pacyeTHbIE
bopmyIBI).

2. O6mas xapakTepucTika KaTHoHOB VI rpynmnel. YpaBHEeHUS peakuuii ¢ TpyHIOBbIM peareHTOM.
Tumpl aHATUTHYECKWX peaKlui, NpUMEHseMbIe i OOHApYKEHUS OJTUX KATHOHOB (TIpUMEpHI).
Oo6unapysxenue katuonoB meau(ll) u Co(ll), ananutuyeckue cUrHaIbl ¥ CIIOCOOBI BHITOTHEHUS.

3. PaccunTaTh KOHIICHTPAIIMIO THAPOKCHI-MOHOB M HMOHOB BOJIOPOJIa B PAaCTBOpPE THIPOKCHIA
HaTpHs, €CIIM BOJIOPOIHBIN MOKa3aTeNlb pacTBopa paseH 11.

Omeem

HoHHble paBHOBecHs, CBsS3aHHbIE C OOpa30BaHMEM M pPACTBOPEHHEM OCAJKOB, SBISIOTCS
00paTUMBIMH, TTOMYHHSIOTCS 3aKOHY JCHCTBYIONIMX MacC M XapaKTepPH3YIOTCS KOHCTAHTOH paBHOBECHS,
Ha3bIBAEMO TEPMOJAMHAMUYECKUM Mpou3BeieHreM pactBopumoctu (ITP7).

TepMoaguHaMuyeckoe NpPoU3BedeHHE PACTBOPUMOCTH — TIOCTOSHHAs BEJIUYHHA TIPH
cragnaptabix ycnopusx (T = 298 K, p = | atm.), paBHas NpOW3BEICHUIO AKTHMBHOCTEH HOHOB B
HACHIIIICHHOM  PacTBOPE  MaJOpPacTBOPUMOTO  JJIGKTPOJIUTA C  YYETOM  CTEXHOMETPUUYECKHUX
K02 (UIIMEHTOB B YPAaBHEHUH XMMHYECKOTO PABHOBECHSI.
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B oTcyTcTBHME MOCTOPOHHUX MOHOB KOHLICHTPALMKM HE3HAYUTEIBHO OTJIMYAKOTCS OT AKTUBHOCTEU
MOHOB BCJIEJICTBHE MAJIOH MOHHOW CHJIBI pacTBOpa M K03(h(HUIIMEHTOB akTUBHOCTH Oim3Kkux K 1. Ha aTom
OCHOBAHUU [UId TNPHOIMKEHHBIX pacu€TOB BMECTO AaKTHMBHOCTEH MOHOB MOXKHO HCIIOJIb30BaTh UX
MOJISIPHBIE KOHLICHTpALUK.

Jl11 HeKoTOpoi MasopacTBOpUMOi conu coctaBa KmAn MOXKHO 3aMucaTh:

KmAn 4 <> mK™ + nA™
P =(a,"" )" -(a,™ )" wm a1 npubmkeHHbx pacuéros: [IPC = [K™]™ - [A™]"

PacTBOPHMOCTBIO TAHHOTO BEIIECTBA HA3bIBACTCSl KOHIICHTPAIHSI €r0 HACHIIIIEHHOTO PacTBOpa Mpu
IOCTOSIHHOM ~ TemriepaType. PasnuualoT MOIAPHYIO pacTBOPUMOCTh S (MOJNB/IM®) M MAaccoByIO
pactBopumocth P (r/mv® mmm 1/100 em®). st snexrpomurta coctaBa KmAn MOJISPHYIO PacTBOPHMOCTb
paccumThIBaeTCS MO 00IIeH Gpopmyie:

S:m+n%;
m--n

MaccoByro pacTBOPUMOCTb PACCUUTBIBAETCA IO (hopMyJIe:
P=S-M

O BO3MOXHOCTM O00pa30BaHUS M PACTBOPEHMS] OCAgKa CYIAT IO BEIUYMHE NPOU3BEICHUS
MOJISIpHBIX KOHIIeHTparuii nonos (I1M), cpaauBas ero ¢ I1P..

Ycnosue Beimanenus ocanka: 1114 > I[P

Ecnu I[N <TIP u 11 = ITIP - ocamok He 0Opa3yercs

Ycnoue pactBopenus ocaaka: [11 < I1P

2. Illecras (aMMuakaTHasl) aHaIMTUYECKas IPYIIa KATHOHOBBKIIIOYAET CJIEAYIOLINE KATUOHBI:

Cu?*, Co?", Ni?*, Cd?*, Hg?" .

Bce MOHBI 1IECTON aHANUTUYECKOH TpyNIbl SBISIOTCS MPOCTBIMHU KaTHOHAMU d-3JIEMEHTOB,
KOTOpBIE pacrnojoeHsl B neproandeckoit Tadbmune .M. MenaeneeBa B nobounsix noarpymnmnax [ (Cu), II
(Cd, Hg), VIII (Co, Ni) rpymr.

I'upokcuibl KAaTHOHOB TOM TPYIIIBI HE PACTBOPUMBI B BOJIE, LIEJI0OUAX, HO PACTBOPUMBI B
M30BITKE KOHLIEHTPUPOBAHHOI'O PaCTBOPAa aMMHAKa.

CriocoObl poBEACHMSI AaHAIMTUYECKUX PEAKIUA KaTUOHOB 3TOM TPYyMIbI: MPOOUPOUYHBIH,
HKCTPAKLMOHHBINA, XpoMaTorpaduuecKuii, MUKpOKPUCTAIUIOCKOITUYECKUH.

[Ipumep peakiuu Me?'® rpyHmoBbIM peareHToM:

Cu?"+ 4NH4OH —[Cu(NHs)4]**+ 4H,0

Jlns oOHapyKeHHs KaTHOHOB 3TOM TpYyMIbl UCHOJB3YIOTCS PEAKIUU KOMILIEKCOOOpa3oBaHUS,
OBP, ocaxnenus.

Peaxiuu ooHapysxenust noHoB meu (11):

1. C xonuentpupoBanubiM pactBopoM NHisOH 2 CuSOs + 2 NHsOH — (CuOH):SO4 +
(NH4)2S04

(CuOH)2S04{ + 8 NH4OH — [Cu(NH3)4]SO4 + [Cu(NHs)2](OH)2 + 8 H20

AHaJIMTUYECKUI CUTHAT: MHTEHCUBHO CUHUH pacTBOp aMMHayHOro komiuiekca meau(Il).

Cnioco0 BBIMOIHEHUS: TPOOUPOYHBIH.

2. Peaxnus BbIICTICHUS MEIM Ha Xelle3Ho rutactuHke. Ha ninactunke oOpasyercs.

CuSOs + Fe — Cul + FeSO4

AHanuTHUYECKNI CUTHAJI: KPACHOBATOE MATHO MEIU

Crnioco0 BBINOJIHEHUS: HA KeJIe3HOM TUIaCTUHKE

3. C rekcarmanogepparom(Il) kanus

Ka[Fe(CN)s] 2 CuSOs + K4[Fe(CN)s] — Cuz[Fe(CN)s]d + 2 K2SO4

AHaTUTHYECKUN CUTHAJ: KPacHO-OyphIil 0cagok
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Cnioco0 BBIMTOTHEHUS: TPOOUPOIHBIN

4. C nonunom xamus Kl ocanka monmna menu(l) mBera «CciIoHOBOM KOCTH», OJHOBPEMEHHO
BBIJICJIMBIINICA CBOOOIHBIN MO OKpPALIMBAET PACTBOP B OypO-KOPUYHEBBIH LIBET.

2 CuSO4 + 4 Kl — Cuzlz 4 + I + 2 K2SO4

AHaJIUTUYECKUN CUTHAJL: OCAJ0K LIBETA «CIIOHOBON KOCTH

Crioco0 BBINOIHEHUS: TPOOUPOUHBIN

6. C riMuepuHoM B OCHOBHOIi cpejie
H

|
HzC -OH HZC - O\ / O- CH2

CL\
CuSO4 + 2 NaOH + 2 HC-OH —> ch-o/ /O-|CH +2 Hy0 + Na,SO,
| H
H,C - OH H,C-OH  HO-CH,
AHaMTUYECKUI CUTHAJ: MTHTEHCUBHO-CUHUN PacTBOP
Cnioco0 BBIMOTHEHUS: TPOOUPOUHBIN
Peakuuu obHapyxenus nona xkodansra(Il):

1. C rerparuounanomepkyparom(Il) ammonus (NH4)2[Hg(SCN)4]

CoClz + (NH4)2[Hg(SCN)4] — Co[Hg(SCN)4J¥ + 2 NH4CI

AHaJINTUYECKUI CHUTHAJI: KPUCTAUIBl SIPKO-CHHEro IBeTa B (opMe JEHIPHUTOB, BBITSHYTBIX
TPEYTOJILHUKOB B KPECTOB

Cnoco0 Beimonaenus: MKC

2. C tnormmanarom ammonust NHaSCN

CoCl2 + 4 NH4sSCN — (NH4)2[Co(SCN)4] + 2 NH4CI

AHaJIUTUYECKUN CUTHAJ: OPTaHUYECKUH CIIOH SIPKO-CUHETO LIBETA

Crioco0 BBINOJIHEHUS: SKCTPAKIIMOHHBIH

3. Pemienue:

NaOH — Na*+ OH ™ - cuiibHBIi 5JE€KTPOIUT

[H*]=10PH

[OHT] =Kw/[H"]

Otset: 10 M moms/nm®, 103 moss/mm®

KonnokBuym (temser 2.2 - 2.11 « TuTpumeTprueckre METO bl aHATIN3a»).
buner 1

1. AprenTomeTpusi, 000CHOBaHHE U OCHOBHOE YPAaBHEHUE METO/IA.

Knaccugukaius no xapakrepy NpuMeEHsI€MbIX HHIUKATOPOB.

2. CrnocoObl MPUTOTOBIICHUS TUTPAHTOB. IIpUroToBieHne pacTBopa NepMaHraHaTa Kajusl.

3. Paccuuraiite MaccoByio gomo (%) cynb(aTa MarHus B pacTBOpe, eci Ha TuTpoBanue 10,00 cm®
3TOrO0 pacTBopa uspacxonosano 9,00 cm® 0,1 moss/am3 pactBopa Tpunona b ¢ Ky = 1,0200.

Omeem

1. Meron ocHOBaH Ha 00pa30BaHUU MaJOPACTBOPUMBIX coJieil cepedpa. OCHOBHOE YpaBHEHUE METO/a:
X +Ag" — AgX|

x =CI, Br, I, SCN

Mertoapr: I'eii Jlroccaka (6e3piHaAMKaTOpHBINA), Mopa (MHAMKaTOp XpomaT kanusi), dasHca Xonakosa
(amcopbumonHble MHAMKATOPHI), Dosbrapjaa (MHAUKATOP >Kele3oaMMoOHHeBble KBaclbl), KombTrodda
(MHaMKATOP HOJKpaxXMalbHBIA KOMITIEKC)

2. Tpu cnocoba TPHUTOTOBIICHUS THTPAHTOB: MO TOYHOW HaBecKe (M3 TEPBUYHBIX CTaHIIAPTOB), MO
NpUOIM3UTENBHON HaBeCcKe (U3 BTOPUYHBIX CTAHAAPTOB), U3 (UKCaHaia.
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TuTpoBaHHBIM pacTBOp IEpMaHraHaTa Kajus TOTOBHUTCS 1O TPUOJU3UTEIHLHOM HaBECKe. OTarlbl
IIPUTOTOBJICHUSL:

1. pacuer TEOpeTHYECKON HABECKH BEIIECTBA JJIsI IPUTOTOBICHHS pacTBOpa HEOOXOIMMOMN
KOHIIEHTpaluuu 1 o0bema 1o ¢popmyie: a=TxV,

2. B35ITUE HABECKU HA TEXHOXMMMUECKUX BECAX C TOYHOCTBIO JI0 COTHIX IPaMMa;

3. mepeHoC HaBeCKM B 3apaHee OTKAIMOPOBAaHHBIM COCyJ] TEMHOIO CTEKJa M pacTBOpEHUE B
JUCTUJUTMPOBAHHOU BoJe. JloBECTH A0 METKH, MepeMeliaTh U OCTaBUTh B TEMHOM IPOXJIAJTHOM MECTe Ha
7-10 cyToK;

4. pacTBOp OT(GUIBTPOBATH Yepe3 CTCKISIHHBINA (PUIBTP;

5. NpPOBECTH CTAaHAAPTHU3ALMIO 110 CTAaHAAPTHBIM BEIIECTBaM (ILABEIEBOW KUCIIOTE, OKCAJlIaTy HaTpHUs,
okcuay mbibsika (I11), comn Mopa) crmocoOoM OTeNbHBIX HABECOK WIJIH MUATIETUPOBAHUS;

6. paccunTath KOXQQPUIMEHT MOMPaBKU 1O (HhopMyTIam:

1P
a V.. -K
K= crpi . g = Yer Rer
TTPCT B-BY .VTP VTP

3. Pemrenue.
YpaBHCHHE, JIe)KaIIee B OCHOBE PAaCUETOB:
Mg >+ HoY" — MgY” +2H"
f,=1, npsMoe TUTpOBaHUE.

Q=T NazH2Y/Mgso4'V* Ku
Crioco0 OTaeIbHEIX HABECOK.
o (%) =Qla
Ortset: 0,11%

buner 2

1. Knaccudukanusi TUTPUMETPHUUECKUX METOJIOB MO THUIy PEaKlUi, JeKaluX B OCHOBE METOJa, IO
BapHaHTy TUTpoBaHUs. [Ipumepsr.

2. OnpeneneHrne MaccoBOUM JOMM YKCYCHOW KHCIOTBI B pacTBOpe, 00OCHOBaHME, BapUaHT TUTPOBAHUSA,
WHMKAIMS, pacueTHbIe (POPMYIIBL.

3. PaccuntaTh KO>((UIMEHT TONPABKU PacTBOpa OpoMmara Kamus, ecid s mpurotosneHus 3,00 mm°
PacTBOpa ero ¢ MONSAPHOH KOHIeHTpanuei sxpuBanenTa 0,0250 Mons/mM° B3sTa HaBecka 2,5000 T.

Omeem

1.IIo Ty peaknui:

KucnoTHO-0CHOBHOE TUTPOBAaHUE H:0" + OH™ — 2H,0

(mporonuromeTpus)

OKUCIUTENBHO-BOCCTAHOBUTEIIBHOE OKi + BOC; — OKz +BOC:
TUTPOBaHUE (PEOKCMETPHS)

OcanurtenbHOE TUTPOBAHUE (CEAUMETPUS) mK" +nA™ = KnAnd

KoMIuiekcuMeTpiHIecKoe THTPOBAHHE M™+nL =ML ™

(KOMILIEKCUMETPHS)

[To BapuaHTy TUTPOBAHUSA:

[Tpsimoe TuTpOBaHUE Henocpencrsennoe TUTPOBaHUE
AQHAIM3UPYEMOTO BEIIECTBA TUTPOBAHHBIM PACTBOPOM
ObpatHoe TuTpoBaHue (1O B3aumoselicTBue aHaIU3UPYEMOro BELECTBA
OCTaTKYy) C M30BITKOM TUTpPaHTa, HEMPOPEArupoBaBUIYIO YacThb
KOTOpOrO  TUTPYKOT  BTOPBIM  TUTPOBAHHBIM

pacTBOpOM
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3aMeCTUTENHHOE TUTPOBAHUE BzaumopeiicTBre aHaIM3UPyeMOro BELIECTBA

(110 3aMeCTUTEIIO) CO BCIIOMOTaTEJIbHBIM pPEAareHTOM, B PE3yJbTaTe
KOTOPOIr'0 BBIAEISIETCSI SKBUBAJIEHTHOE KOJIMYECTBO
IPOAYKTa (3aMECTUTEINSI) PEAKLIMU, KOTOPbIN TUTPYIOT
TUTPOBAHHBIM PacCTBOPOM

PeBepcuBHOE TUTpOBaHKE TurpoBanue wu3BecTHOro 00BEMA THUTpaHTa
PacTBOPOM aHAJIU3HPYEMOTO BELIECTBA

2. YpaBHEHHE peaKliny, JIeKalllee B OCHOBE OIPEIEIeHUs:
CH3COOH + NaOH — CH3COONa + H20

M CH3COOH = 60,00 r/moinb , pakTop SKBUBAJICHTHOCTH paBeH 1.

BapuaHT TUTpOBaHUS: IPSIMOE TUTPOBAHHE

Wupukarop: ¢peHondransent, THTPOBATh OT OECBETHOTO A0 OJe1HO-PO30BOr0, ycTonunBoro 30 cex
Crioco0® TUTpOBaHUS: OTAEIbHbIC HABECKHU.

dopmyiia pacuera MaccoBOH 107U B %:

T}jffi 'KH 'VTP -100

np
ay

0, —
0Ny =

3. Pewrenue.
OcHoOBHOE ypaBHeHHe Opomaromerpur: BrOz + 6H" + 68 —Br +3H;0

f,=1/6
K= Cnp/ CTeop‘ Cnp‘:a/ M, -V
Ortsert: 1,1977

4.1.3. lllkana oueHuBaHus )i TEKYIIETO KOHTPOJIS.
TectupoBanue - nudpepeHnpoBaHHas OIICHKA!

90 -100 % 6amIoB — OIIEHKA «OTJIMYHOY,

75 - 89 % 6annoB — OlLIEHKA «XOPOIIOY,

51- 74 % GanyoB — OLIEHKA «YJOBJIETBOPUTEIHLHOM,

0 — 50 % GamToB — OIIEHKA «HEYIOBICTBOPHTEIHLHOY.

KonrtponbHas pabota - qudepeHImpoBaHHas OLEHKa:

- OLIEHKa «OTJINYHO» — BBICTABJISETCS 00ydaroleMycsl, MPaBUIbHO PELIMBIIEMY 3aJady, HAallUCaBIIEMY
ypaBHEHME PEaKILIUHU, €CIIM 3TO HEOOXOAMMO JJIs PEIIeHuUs 3a7auil, yKa3aBleMy BCEe €IUHHIIBI U3MEPEHHUS
Pa3IMYHbIX BEJIMYMH U HE C/IeJIaBllIeMy MaTeMaTHYEeCKON OIIMOKY B BEIYHUCICHUSIX.

- OIIEHKa «XOPOII0» — BBICTABISAETCS 00yUaroIeMycs, €CiIi OH JOMYyCTHJI He3HAYUTEIbHbIE OIIMOKH (He
MpOCTaBJIeHbl KOOPPUIIMEHTHI B YpaBHEHUH peakliii, He Be3/ie yKa3all eIMHULIbI U3MEPEHus).

- OLEHKA «YAOBJETBOPUTEIILHO» — BBICTABISETCS OOYYaIOLIEMYyCs, €CIM OH pelMi 3ajady, HO He
pocTaBuil KOAPQUIIMEHTH B YpaBHEHHM pPEaKlMU, HE yKazajl B psANE CIy4aeB €IMHULI U3MEPEHUs,
clienaj MaTeMaTUYecKylo OIIMOKY B BBIYMCICHUSX.

- OLIEHKA «HEYJOBJIETBOPUTEIHBHO» — BBICTABIISIETCS 00YyYarOIIEMYCsl, €CJIM OH HE PElINI 3aa4y.

Konnoksuym - nuddepenurpoBanHast olieHKa:

- OLEHKa «OTJIMYHO» — BBICTABISETCA OOydarolmleMycs, II0Ka3aBLUIEMy BCECTOPOHHHE,
CHCTEMaTU3HPOBAaHHBIE, TTyOOKHE 3HAHHsI BOIPOCOB KOJUIOKBUYMAa U YMEHHE YBEPEHHO MPUMEHSTh UX Ha
IMPaKTUKE MpH PEIICHHWKU KOHKPETHBIX 3ajady, CBO60)IHO€ U TpPaBUIIBHOC o0ocHOBaHHe IMPUHATBIX
peLIeHu;
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- OLIEHKA «XOPOILO» — BBICTABIIAETCS 00ydYaIOLIeMyCsl, €CIIM OH TBEPAO 3HAET MaTepuall, FPaMOTHO
U M0 CYIIECTBY H3JIAraeT €ro, yMeeT INPUMEHATH I[OJyYEHHbIC 3HAHMS Ha IPAKTUKE, HO JOIYCKAaeT B
OTBETC WM B PEIICHUM 3a7a4 HEKOTOpPblE HETOYHOCTH, KOTOPBIE MOXKET YCTPAHHTh C IOMOUIbIO
JOTIOJIHUTEIIBbHBIX BOIIPOCOB IIPENIOAABATEIIS.

- OLIEHKA «YJOBJIETBOPUTEIILHO» — BBICTABIAETCS 00yYaroleMycsl, IoKa3aBIileMy (pparMeHTapHbIH,
pa3po3HEHHBIN XapakTep 3HAaHWM, HEJOCTAaTOYHO MpaBWIbHBIE (OPMYIHPOBKH Oa30BBIX MOHSATHIA,
HapyUICHMsI JIOTHYECKOM MOCIEI0BATEIIBHOCTH B U3JI0KEHUU IIPOIPAMMHOIO MaTepuala, HO IIPU 9TOM OH
BJIa/IEET OCHOBHBIMU IOHSATHSMHU BBIHOCUMBIX Ha KOJUIOKBUYM TE€M, HEOOXOAMMBIMH Ul JaJbHEHIIETO
00y4YeHHs U MOXKET IIPUMEHSTh [IOJyUYEHHbIE 3HaHU 110 00pa3lly B CTAHJApTHON CUTYallUH.

- OIICHKA «HEYJOBJIECTBOPUTEILHO» — BBICTABISETCS 00ydaromeMycs, KOTOPbIi He 3HAeT OOJbIei
YaCTH OCHOBHOI'O COJIEP)KaHUSI BBIHOCHUMBIX Ha KOJUIOKBUYM T€M, JOIyCKaeT rpyOble OmMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NMOHSATHHA M HE YMEET HCIOJIb30BATh MOJTYyYECHHBIC 3HAHUS TPU PEIICHUH
TUIIOBBIX IIPAKTHYECKUX 3a4a4.

4.2. ®opmbl 1 MaTepHalbl MPOMEKYTOYHON aTTECTALIUU.
4.2.1. IlpomexxyTouHasi aTTecTalus MPOBOAUTCS B (hopme SK3aMeHa.
4.2.2. O1ieHOYHbIE CPECTBA ISl IPOMEXKYTOUYHOM aTTeCTalNH.

3K3AMEHAIIMOHHBIN BUJIET 1

. IlpoBeauTe Ka4vecTBEHHbIH, KOJMYECTBEHHbIII XUMHYeCKHii UM HHCTPYMEHTAJIbHBIH

aHAJIU3 COeIMHEH U
CoenuHeHue: XJOpHUA HATPHS.

1. KayecTBeHHBII XUMHYECKHA aHAJIHU3 COeTUHEHUS

1.1. KauecTBeHHBII aHaTN3 KaTHOHA COEAMHEHUS (HA3BaTh IPYIIY U IPYIIIOBON peareHT KaTHOHA
10 KUCJIIOTHO-OCHOBHOM Ki1accu(MKAlNU, JaTh XapaKTEPUCTUKY TPYIIIbI, HATUCATh YPABHEHHUE PEAKIUH C
TPYIIIOBBIM PEareHTOM M YPaBHEHUsI pPEaKIUi OOHApyXKEHUs C yKa3aHHEM CIoco0a BBIMOJHEHUS,
yCIIOBUH MPOBEACHUS U aHATUTUYECKOTO CUTHATIA).

1.2. KadecTBeHHBIN aHaIM3 aHUOHA COEIWHEHMs (Ha3BaTh HOMEpP TPYIIBI MO KIACCHU(PUKAIIII
WN.II. Anumapuna u H.W. bnok, Hanucarh ypaBHEHUE PEAKIMU C TPYNIIOBBIM PEareHTOM M ypaBHEHUS
peakiuii oOHapYKEHHsI C yYKa3aHHEM CIoco0a BBITIOJIHEHUS, YCIOBUN MPOBEACHUS U aHAIUTUYECKOTO
curnana. OBP ypaBHUBaTh HOHHO-3JIEKTPOHHBIM METOJIOM).

2. KoanyecTBeHHBIH XUMHYECKHH aHAJIN3 COeTMHEHHS
KonuyecTBeHHOE oOmpeneneHne COeIUHEHHsT MeTonoM Mopa (ompeaelieHue MeToJa U €ro
00OCHOBaHWE, YCIOBUS W BapuUaHT TUTPOBAHHUA, HAMKCATh YPAaBHEHHE PpEAKIUU OIpeIeieHHus U
WHJUKAIIMM KOHEYHOM TOYKH TUTPOBAHUSA, (AKTOP SKBUBAJECHTHOCTH, CIOCOO TUTPOBaHUSA, (OPMYIIBI
pacuera Macchl 1 MacCOBOM JIOJIM BEIIECTBA B aHATH3UPYyEMOM 00pasiie).

3. Kosim4ecTBeHHBbII HHCTPYMEHTAJBHBIN AaHAJIN3 COeIMHECHUS

KoNM4ecTBEHHOE OMNpeJieieHHe COeAMHEHHs METOJOM HOHOOOMEHHOH Xpomartorpadueit
(OTIpeseeHne MEeTo/Ia, Ha YeM OCHOBaH METOJI, BHIOOP HMOHHTA, yPaBHEHHE PEaKIHH, JIeKaleil B OCHOBE
XpOMAaTOTpa(pUpOBAHNS, JI0AT U €r0 THTPOBAHHE, HHINKAIMSA KOHEUHOH TOUKHM TUTPOBAHMS, (POPMYIIEI
pacyeTa Macchl 1 MacCOBOIA JI0JIM BEIECTBA B aHATH3UPYEMOM 00pasiie).

Il. Pemuth 3agauy

PactBOp ceprOi#i kucrmoTel ¢ T=0,009800 r/cm® o6bemom 15,00 cm® orrurpoBamm 12,50 cm®
pacTBOpa rMAPOKCH 1A HATpHsl. PaccunTaiiTe MONAPHYIO KOHIIEHTPAIIMIO PACTBOPA T'MAPOKCHIA HATPHSL.

Omeem
1. KayecTBeHHBIN XMMHUYECKUHA aHAJIU3 COeNUHEHUA
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1.1. KatnoH HaTpus 1o KHCIOTHO-OCHOBHOM KjaccuduKauu HaxoauTcs B | (BogopacTBopuMoit
rpynmne KaTWOHOB) rpyiime. ['pynmoBoro peareHra HeT. BONBIIMHCTBO COJEH HATpUs U TUAPOKCHU]L
pacTBOpUMBI B BoJie. IOH HAaTpus HE yUaCTBYET B OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIUsX.

Peakuuu oOHapy eHuUs:

1. Peakmus ¢ aneratom nuokcoypas(VI)uaka

NaCl + Zn(UO2)3(CH3CO0)s + CH3COOH + 9 H,0 —  NazZn(UO2)3(CH3COO)s - 9 H,04 + HCI

Crioco6 mpoBenenust peakiun: MKC

AHaJINTUYECKUH CUTHAIL: )KENThIE KPUCTAIUIBI TETPA - U OKTA3APUYECKOI (POpPMBI, HEPACTBOPUMBIE
B YKCYCHOH KHCIIOTE.
2. OkpamBaHyue OECLBETHOI'O INIAMEHU TOPEJIKH B KENTHIN 1IBET.
3. Peakuys ¢ TMKpUHOBOM KUCJIOTON

Crnoco6 nposenenus peaknun: MKC

AHAINTUYECKUH CUTHAI: JKENTHIE KPUCTAIUIBI UTOJIBYATON (POPMBI, HCXOAAIINE U3 OJTHON TOUKH.
4. Peaknuus ¢ rekcaruapokcoctudarom(V) kanus

NaCl + K[Sb(OH)s] — Na[Sb(OH)s]{ + KCI

Cnioco0 npoBeieHHs peakluu: TPOOHPOYHBII
AHaAMTAYECKUI CUTHAJ: O€JIbIi KPUCTATUIMUYECKUI 0CaI0K, PACTBOPUMBIN B IIEIOYaX.

1.2. Xnopua-uon no knaccudukauuu W.I1. Anumapuna u H.U. bnok otHocutcs k Il rpynme
annoHoB. C TPYNIOBBIM PeareHTOM pa30aBIeHHBIM PacTBOPOM HHUTpaTa cepebpa B cpeae 1 momb/mm®
HNOs3 o0pa3yet MaaopacTBOPUMYIO B BOJIE COJIb.

Peakuuu obHapysxeHus:

1. C rpynmnoBbIM peareHToM

AgNO;3 + NaCl AgCH + NaNO3

Crioco6 mpoBeieHUs peakuy: MPOOHPOIHBIN

AHalMTHYECKUH  CUTHal:  Oenblii  TBOPOXKUCTBIM  OCAaJOK, PpAacTBOPUMBIH B  HM30BITKE
KOHLEHTPHUPOBAHHOT'O pacTBOpa aMMHUaka, kKapOoHaTa aMMOHHUS M THOCYJIb(aTa HATPHSI.

AgCH + 2 NH4OH — [Ag(NH3)2]Cl + 2 H20
AMMuakar cepebpa pa3pylIaroT JeHCTBHEM pacTBOpAa KOHIIEHTPUPOBAHHOW a30THON KHUCIOTHI U
voauaa Kajaus:
[Ag(NH3)2]Cl + 2 HNO3 — AgCI{ + 2 NHsNO3
[Ag(NHs)2]Cl + K1 + 2 H,0 — Agl + KCI + 2 NHsOH
Ha6J'IIOI[aIOT BBIIIAICHHUC 66]‘[01"0 H XKEJITOro ocajgka.
2. Koau4yecTBEeHHBIM XUMHYECKUHN aHAJIN3 COCAINHCHUA
MeTOI[ Mopa MO3BOJIACT OMPCACIIMTL XJIOpUA HATPUA HPAMBIM BAPUAHTOM THUTPOBAHUA B IMPUCYTCTBUU
ocaaurenbHOro nHaMKaropa KoCrO4 B HEHTpaIbHOM HITH cII1a0O0IIEI0OYHOM cpefie, TaK Kak XJIOPHUI HATPHUs
C HUTpaTOM cepedpa 0Opa3yeT MaJlopaCTBOPUMOE COETUHEHHUE.

VpaBHEHUS peaKilny, JeKaIIHe B OCHOBE ONPEICIICHHUS:
NaCl +AgNOs — AgCl| + NaNOs
6 KOHEeUHOUl MmOYKe MUMPOBAHUSL:
2AgNOs3 + K2CrOs — Ag2CrO4] + 2KNO3
M NaCl = 58,44 r/mounb M AgNO3 = 169,87 r/momb
®dakTop PKBUBAJICHTHOCTH XJIOpU/IA HATPHUS paBeH 1.

dopmystel pacyera Q u o (%):
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__ rpmeop np . Q -10
Q= PIX " K jr 'V]p ; @ =———— -CII0CO0 OTJEIbHBIX HABECOK

npax
X

. npak
— Q 100 Kkm aX 'me
w = - CHOCO6 MMUIICTUPOBAHUSA rac a -
a(j)akm ’ X vV
X

M.K.
3. KosimyecTBEeHHbIH HHCTPYMEHTAJIbHBIM AHAJM3 COeIMHEHM I
Honooomennaa xpomamozpaghusa ocCHOBaHa Ha OOPAaTUMOM CTEXHMOMETPUUYECKOM 0OMEHE HOHOB B
pacTBOpax EKTPOIUTOB HA MOIBUKHBIE HOHBI HOHOOOMEHHOTO COPOCHTa — MOHUTA (MOHOOOMEHHUKA).
JUyis IpOBEIEHUS OIPEIEIEH s BHIOMpPAaeM KaTHOHUT B akTHBHOM H-popme.

VpaBHEHUS peaKIny, JEXKaIIHe B OCHOBE ONPEICIICHHS:
Kartnonut-H + NaCl —Kartuouur-M + HCI

M NaCl = 58,44 r/mounb
HCI +NaOH — NaCl + H20
TUTpyIOT C HHAMKATOPOM METHIIOPAHKEM OT PO30BOM OKPACKH PAacTBOPA JI0 OPAHKEBOM.

dopmysiel pacyera Q u o (%):

— Tmeop | i np . Q -100
Q —dLmprx- p ‘Vrp o, w = W -c1rtoco0 OTOCJIIBHBIX HABECCOK
a
X

Il. Pemuuts 3agauy
YpaBHEHHE peaklMu:
H2S04+ 2 NaOH— NaxS04+2H,0
f3= 12
3amaya pemiaercs Ha OCHOBAaHUH CIEACTBUS 3aKOHA SKBUBAIEHTOB: Cy1-V1= Cy2- V2
Ortger: 0,24 Monb/qm°
SK3AMEHAIIMOHHBINA BIUIET 2

IIpoBeanTe KayeCTBEHHBIN, KOJMYECTBEHHbIH XUMHYECKMH U UHCTPYMEHTAJIbHBIA aHAIH3
coeIMHEeHUS

COGI[I/IHCHI/IGZ HOAU HATPUSA.

1. KayecTBeHHBIN XUMHUYECKHI AHAJIN3 COCAUHEHHS

1.1. KayecTBeHHBIN aHAIN3 KaTHOHA COeIMHEHMs (Ha3BaTh IPYIILY U TPYIIIOBOI peareHT KaTHOHa
10 KMUCJIOTHO-OCHOBHOM Kilaccu(UKalMy, AaTh XapaKTEPUCTUKY TPYIIIbI, HAKCATh YPAaBHEHHUE PEAKIUH C
IPYNIIOBBIM DPEAreHTOM M YpaBHEHHUs pPeakUui OOHapyXXeHHMs C yKa3aHMEeM Ccroco0a BBIIIOJIHEHHS,
YCIIOBUY IPOBEJCHUS U aHATUTUYECKOTO CUTHAIA).

1.2. KauecTBeHHBIH aHanM3 aHMOHA COEAMHEHMs (Ha3BaTh rpymmy mno kinaccuduxanuun H.A.
TananaeBa, HanMcaTh ypaBHEHHUE PEAKIMH C IPYIIIOBBIM PEareHTOM U YpaBHEHUS peaKlfii 0OHapy KeHus
C YKa3aHHeM croco0a BBIMOJIHEHUs, YCIOBUI MPOBEACHHUS U aHaIuTH4YecKoro curiana. OBP ypaBHUBaThH
HMOHHO-3JIEKTPOHHBIM METO/IOM).

2. KoinyecTBeHHBIH XUMHUYECKHIi aHAJIH3 COeTUHEHHUS
KonuyecTBeHHOE  OmNpeAeNeHne COEAUHEHUs TPAaBUMETPUUYECKUM  METOJOM  OCaXICHHS
(ompenenenre MeTO/Ia, HA KAKMX CBOMCTBAX BEIIECTBA OCHOBAH METOJ, BEIOOP OCaIUTENs, OCaXaaeMas u
rpaBUMeTprueckas (opMbl, HAUCATh YpaBHEHHE pPEAKIUU OMpEJeNIeHUs, TpaBUMETpUUeCKuil (haktop,
(dhopMyITBl pacdeTa MacChl U MacCOBOM JIOJTM BEIIECTBA B aHATM3UPYEMOM 00pasIie).
3. Kosin4ecTBeHHbI HHCTPYMEHTAJIbHBIN aHAJIU3 COeIMHEHUS

21



KonunuecTBeHHoe ompeseneHne coequHEHHs pedpakTOMETPUUYECKHMM METOIOM (OmpeeseHne
METOJIa M ero O0OCHOBaHUE, MOKA3aTelb MPEIOMIICHUS M €r0 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB,
pedpakToMeTprueckuii (hakTop, CocoObl pacyeTa KOHIIEHTPAIMK BEUIECTBA B aHAJTM3UPYEMOM 00pasiie).

Il. Pemuth 3a1auy

HaBecky HuTpHTa HaTpus Maccoii 1,0154 r pacTBOpHIHM B MepHO# Kkoibe 00béMoM 200,00 cmP.
Paccuutate 00BEM pacTBOpa mNepMaHraHata Kajusi ¢ MOJSIpHOW KoHIeHTpauueid skBuBaineHTta 00,0200
MoJIB/IM® 1 Ki=0,9803, HeoOXoauMbIii Ha TIOJHOE OKHCJICHHE B KHUCIOW Cpele HUTpPUTA HaTpusl,
conepxamerocs B 10,00 cm® momyueHHoro pactsopa.

Omeem
1. KayecTBeHHEBI XUMHYECKHII AaHAJIN3 COeANHEHUS

1.1. KatuoH HaTpus 1o KHCIOTHO-OCHOBHOM KjaccuduKauu HaxoauTcs B | (BogopacTBopuMoOit
rpynmne KaTWOHOB) rpyiime. ['pynmoBoro peareHra HeT. BOJNBIIMHCTBO COJEH HATpUS U THUAPOKCHU]L
pacTBOpHUMBI B Bojie. IOH HaTpHs HE y4aCTBYET B OKHUCIUTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKIIHIX.

Peakuuu obHapysxeHus:

1. Peaknus c anierarom nuokcoypas(VI)uunka

NaCl + Zn(UO2)3(CH3CO0)s + CH3COOH + 9 H,0 —  NazZn(UO2)3(CH3COO)g - 9 H,04 + HCI

Crioco6 mpoBenenust peakiun: MKC

AHaJTUTHYECKUN CUTHAI: KENThIE KPUCTAIIIBI TETPA - U OKTA3PUUYECKON (OPMBI, HEPACTBOPUMBIE
B YKCYCHOH KHCJIIOTE.
2. OkpamBaHue OECIIBETHOTO IJIAMEHH FOPENIKH B >KENTHIN IIBET.
3. Peakuys ¢ TMKpUHOBOM KUCIIOTON

Cnoco0 npoBenenus peakuuu: MKC

AHAIMTUYECKUH CUTHAI: JKENTHIE KPUCTAIUIBI UTOJIBYATON (POPMBI, NCXOASAIINE U3 OJTHON TOUKH.
4. Peaknuus ¢ rekcaruapokcoctudarom(V) kanus

NaCl + K[Sb(OH)s] — Na[Sb(OH)s]\ + KCI

Crnioco0 mpoBeieHHsI peakluu: TPOOHPOUHBIA
AHaATMTAYECKHUI CUTHAJ: O€JbIN KPUCTAJUIMUYECKUI 0CaI0K, PACTBOPUMBIN B IIEIOYaX.

1.2. Mogun-uon no xnaccuduxanuu no knaccudukanuu H.A. TanaHaeBa OTHOCHTCS K aHHMOHAM
BOCCTaHOBUTEIISIM, KOTOpPbIE 00ECIIBEUNBAIOT NIEPMAHTaHAT Kallis B CEPHOKUCIION Cpefie:

10 Nal + 2 KMnOQOg4 + 8 H2SO4 — 5 12 + 2 MnSO4 + K2SO4 + 5 Na2SO4 + 8H20

MnOs +8H' + 56>Mn° +8H,0 | 2
2 IF-2e 1, 5
Peakuuu oOHapyxeHUS:

1. C rpymmoBsiM peareHToM - pacTBopoM AgNO3

Nal + AgNOs— Agll+Na NO3

Crioco6 mpoBeieHus peakuy: MPoOHUPOYHBIN

AHATUTUYECKU CUTHA: XENTHIA OCaT0K, HE PAaCTBOPUMBIA B KOHIICHTPHUPOBAHHOM PaCTBOPE
aMMMaKa.

2. C xnopunom sxene3a(lll) niam HuTpuTOM HaTpUs B KUCTION cpelie (IKCTPAKIIMOHHBIN CrI0c00)

2 Nal + 2 FeCls — 12 + 2 FeCl2 + 2 NaCl

Crnioco0 npoBeieHHs peakluu: TPOOUPOYHBIHA

AHaJIUTUYECKU CUTHAJ: PO30BBIA PaCTBOP OPraHUYECKOTO HEMOJIIPHOTO PACTBOPUTEIIS.

2 Nal + 2 NaNO2 + 4 H2SO4 —I2 + 2 NO + 2 NaxSO4 + 2 H20

Crioco6 mpoBeieHus peakuy: MPOOHUPOYHBIN
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AHaTUTUYECKUN CUTHAJ: PO30BbI PACTBOP OPTAaHMYECKOTO HEMOISIPHOTO PACTBOPUTEIIA.
3. C KOHIIEHTPUPOBAHHON CEPHOU KUCIOTOM
2 HI + H2SO04(kopry,) — I2T + SO2T + 2 Hz0

Crnioco0 npoBeieHHs peakluu: TPOOHPOUHBIi

AHaIMTHYECKUi cUTHAT: (PHOJIETOBBIE MaphI Ho/aa

4. C xsopamuHOM b (X710pHO# BOI0#) C BBIICIEHUEM MOJICKYJISIPHOTO HOJIA.

2 Nal+ Cly — 1242 NaCl

Crnioco0 npoBeieHHs peakluu: TPOOUPOUHBIi

AHaJIUTUYECKUN CUTHAJ: PO30BBIM PACTBOP OPraHUYECKOTO HEMOJIIPHOTO PACTBOPUTEIIS.

5. C comsmu curna(ll) 2 Nal + Pb(NOs), — Pblad + 2 NaNOs

Crnioco0 npoBeieHHs peakluu: TPOOUPOUHBIi

AHaJIUTUYECKUN CUTHAJ: JKEITBIA 0CaJJ0K, pACTBOPUMBIN B KMCJIOTAX U LIEI0YAX.

2. KoJm4yecTBEeHHBIN XUMHYECKUH aHAJINW3 COeMHEeHUS

I'pasumempuueckuii ananu3 — METOJ, KOJIMYECTBEHHOTO XUMHUUYECKOI'0 aHAJIN3a, OCHOBAHHBINA Ha
M3MEPEHUHN MAacChl OMPENEIIEMOr0 BELIECTBA MJIM €r0 COCTABHBIX YACTEH, BBIACISIEMBIX B XMMHUYECKU
YUCTOM COCTOSSHUM MM B BHUJAE COOTBETCTBYIOIIEIO COEAMHEHMS TOYHO M3BECTHOIO COCTaBa,
MOJIy4eHHOTO C TIOMOIIbI0 XMMHMYECKOM peakuuu WU B pe3ylbTaTe (U3MYECKUX WIH (HU3HKO-
XUMHUYECKUX MPOIIECCOB.

I/IOIII/II[ HaTpHsaA C HUTPATOM cepe6pa 06pa3yeT MaJIopaCcTBOPUMOC B BOJAC COCAUHCHUC, ITIOOITOMY
€ro KOHOCHTPALUIO MOXXHO OIIPEACIIATh 'PABUMCTPUICCKH METOAOM OCAKIACHU.

t
Nal + AgNO3— Agl{+Na NOs— AgI{+Na NO3
0.0. I.}.
Pacuernr:
F=Mnail/Mag

o (%) = F-magi -/anal

3. Kosin4ecTBeHHbI HHCTPYMEHTAJIbHBIN aHAJIN3 COeAMHEHUS

Pedpakromerpusi — ONTHYECKU METOJ aHAJIN3a, OCHOBAaHHBIM HA W3MEPEHUHM TNOKa3aTems
MPEJIOMJIEHUSI CBETOBOI'O JIydya HCCIEAYEMbIM BEIIECTBOM Ha TpaHMIE pa3zelia JBYX pas3IMyHbIX
ONITHUYECKUX CPEl.

Iloka3aTeseM mnpeJOMJIEHHS Ha3bIBAIOT OTHOLIEHHWE CKOPOCTH PACIPOCTPAHEHUS CBETa B
BO3JIyX€ K CKOPOCTH PacCIpOCTPaHEHHUs CBETA B UCTIHITYEMOM BEIIIECTRBE.

Wonna HaTpusi pacTBOPHM B BOJE M €ro KOHIIGHTPALMIO B PACTBOPE MOXKHO ONPEICIIATH
pedpakTOMETPUIECKUM METOIOM.

DTanbl aHANIN3a:

1. ITpuroroBiieHNE CTAHIAPTHOIO PACTBOPA C OMPEAEIEHHON MACCOBOM J0JICH.

2. IlpuroToBiieHHEe U3 CTAaHAAPTHOTO pacTBopa 10 3TaTOHHBIX pacTBOPOB MYTEM Pa3BEACHMUS.

3. OmpeneneHue mokasarelis MpeIoMIIeHUs Ha pedpakToMeTpe i STaJOHHBIX PACTBOPOB U
pacuer cpeaHero pedpakromeTpudeckoro axropa.

4. I1o noxy4yeHHBIM OKA3aTENSIM MIPEIOMIIEHUS TOCTPOECHNE KaTMOPOBOYHOTO rpaduka.

2
No

Cx Cro.
5. VI3mepeHue moka3aTess MPeIOMIICHHS [T PacTBOpa C HEM3BECTHOM KOHIICHTpAIIHEH.
6. HaxoxieHne KOHIIEHTpAIMU pacTBOpa MO KaTMOPOBOUYHOMY TpaduKy.
7. PacueTHbIil cioco0 KOHIIEHTpAIMHU pacTBopa 1o Gopmyiie:
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8. Haxosx/ieHue KOHIICHTPAIMK PacTBopa Mo pepakToMeTpUIECKUM TabIUIIaMm.

1. Pemuth 3a1auy

S5NaNO2+2 KMnO4+3H2S0s— 5NaNO3+2MnSOs+ K2SO4 +3H20

f,= %

Macca onpenensemoro Beniectsa B 10 cm®pacTBopa paccuntsiBaeTcs na GopMyIie pacdera ag.
ap= a'Vnnn/VM.K.

ap=Q

U3 popmynsl pacuera Q 11t IpsSIMOTO TUTPOBAHUS PACCUUTHIBAETCA 00BEM IIEpMaHTaHaTa Kaus:
Q=T kmnoa/Nano2' V- Ky

Otset: 75,06 cm®

4.2.3. llIkana orieHUBaHUS.

- OIICHKa «OTJIMYHO» — BBICTABISETCS OOydYaroIeMycsi, ITIOKa3aBIIEMy BCECTOPOHHUE,
CHUCTeMAaTHU3UpOBaHHbIC, TNTyOOKHE 3HAHMS BOMPOCOB OWJIeTa 3K3aMEHAa U YMEHHE YBEPEHHO MPUMEHSTh
WX Ha MPAKTUKE MPU PEIICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U MPaBUIbHOE 0OOCHOBAHHME MPHUHSTHIX
pelLICHUI;

- OLIEHKA «XOPOIIO» — BBICTABIISETCS 00yUaroLIeMycs, €CJIM OH TBEPJAO 3HAET MaTepuai, IpaMOTHO
U O CYIIECTBY M3JaraeT ero, yMeeT MPUMEHSATh MOJNydYeHHbIE 3HAHMS HA MPAKTUKE, HO JIOMYyCKaeT B
OTBETE WJIM B pPEHICHUU 3a/lad HEKOTOPble HETOYHOCTH, KOTOPHIE MOKET YCTPAHUTh C IOMOIIBIO
JIOTIOTHUTEIBHBIX BOIIPOCOB MPENO1aBaTENsl.

- OIICHKA «YJOBJICTBOPUTEIHHO» — BBICTABIIACTCS 00YyUarOlIeMycCsl, MOKa3aBIIeMy (pparMeHTapHBIMH,
pa3pO3HEHHBI XapakTep 3HAHUM, HEIOCTATOYHO MPaBHIIbHBIE (OPMYITUPOBKH Oa30BBIX TMOHATHUH,
HapyIICHUs! JIOTHYECKOM TOCIIeIOBATEIFHOCTH B U3JIOKEHUHU MPOTPAMMHOI0 MaTepurasa, HO IIPH 3TOM OH
BIIa/IC€T OCHOBHBIMU TOHSATHUSMHU BBIHOCHMBIX Ha 9K3aMEH TeM, HEOOXOIUMBIMH MJis AajbHEHIIero
00yYeHHS U MOKET MMPUMEHATH MOJTYyUYEHHBIE 3HAaHUS 110 00pasily B CTAaHIAPTHOU CUTYaIUH.

- OIIEHKA «HEYIOBIETBOPUTEIHHO» — BBICTABISIETCS 00y4aronieMycsi, KOTOpbId He 3HaeT Ooublieit
YaCTH OCHOBHOTO COJIEP>KaHHS BXOMAIIMX B OWJIET 2K3aMeHa BOMPOCOB TEM TUCIHUILIIUHBI, JTOMYCKAeT
rpyObie oMok B (OPMYJIUPOBKAX OCHOBHBIX TOHATUN M HE YMEET HCIOIb30BaTh MOJYYCHHbIC 3HAHUS
P PEIICHUN TUTIOBBIX MPAKTHUYECKUX 3a/1a4.

4.3. CoOTBETCTBUE OLIEHOYHBIX CPEJCTB MPOMEKYTOYHOM aTTECTAllUU MO JUCIUIUIMHE (POPMUPYEMBIM

KOMIICTCHIIUAM
Ko Koa MHAMKaTOpa O1eHOYHBIE CPEICTBA MPOMEKYTOUHOI aTTeCTANMHU
KOMIIETeH AOCTUKEHU S
Ompoc o 6uieram
107071 KOMIeTEeHI[HH
TeopeTtrueckuii BOpoc CuryaruonHas 3agada
OIlK-1 NJIOTIK-1.2. + +

4.4. Kpurepun oreHku C(OPMHUPOBAHHOCTH KOMIIETCHIIMM B paMKax MPOMEXKYTOYHOW aTTECTAIMH TI0

JUCHUIIIINHE
Kon Kon CrpykTypH Kpurepun onenkn ¢(popMHpPOBAHHOCTH
KOMIleTe | MHAUKaATOopa ble KOMIIETCHIIUH
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HIIMH MOCTHKEHHMSI | 3JIeMEHTBI
KOMIIETEHIIH | OIeHOYHBIX He cdopmupoBana CdopmupoBana
" CpeacCTB
- He 3HAET
OCHOBHBIE - 3HaeT OCHOBHBIC
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH
XUMUYECKUX PAaBHOBECUM | XMMUYECKUX PABHOBECUMN B
B pacTBOpax pacTBopax
- He 3HaeT - 3Haer
TEOPETHUYECKHE  OCHOBBI | TCOPETUUYECKHE OCHOBBI
(U3NKOXUMHUYECKUX (U3NKOXUMHYECKUX
METOJIOB aHAJIN3a METOJIOB aHAJIM3a
- He 3HaeT MeTOEL, - 3HaeT METOHbI,
MIPUEMBbI u CIOCOOBI | IPHEMBI u CITIOCOOBI
BBIITOJIHCHUSI XMMHYECKHUX | BBIIOJHCHHUS XHMHYCCKHX
METOJIOB  aHajau3a JUIS | MCTOJAOB  aHajau3a I
YCTaHOBJICHHS YCTaHOBJICHUS
Ka4eCTBEHHOTO  COCTaBa | KAYECTBEHHOI'O cocTaBa
BEIIICCTB U | BEILECTB u
Onpoc o | KOJIMYECTBEHHOTO KOJIMYECTBECHHOTO
6IIeTaM onpenenenusi BAB, JIPC u | onpenenennst bAB, JIPC u
[1K-1 NJIOIIK-1.2. OHMOJIOTHYECKUX OOBEKTOB | OMOJIOIrMYECKUX OOBEKTOB
(Teoperrueck
. - He 3HaeT MeTOEL, - 3HaeT METOHbI,
uit Borpoc) MIPUEMBI B CTIOCOOBI MIPUEMBI u CITIOCOOBI
BBITIOJTHEHUS (HU3UKO- | BHITOIHEHHUS ¢busuko-
XUMUYECKHUX METO/IOB | XHMHUYECKUX METOJIOB
aHajam3a JUTSL | aHAJIM3a JUIg yCTaHOBJICHUS
YCTaHOBJICHHUSI Ka4eCTBEHHOTO cocTaBa
Ka4eCTBEHHOTO  COCTaBa | BEIISCTB u
BEIIECTB U | KOJIMYECTBEHHOTO
KOJINYECTBEHHOTI'O onpenenenuss bAB, JIPC u

onpenenenusi bAB, JIPC u
OHMOJIOTHYECKUX 00OHEKTOB

- He 3maer
OCHOBHOE 000pyJOBaHNE
u pEeaKTUBBI s

MPOBEACHUSI XUMHUYECKUX,
(U3UKO-XUMHYECKHIX
METOJ0B aHAIH3a

OHMOIOrnYeCKuX 00OBEKTOB
- 3HaeT OCHOBHOE
000pyZOBaHNE U PEAKTHUBBI

JUTS MMPOBCACHUA
XUMHNYCCKHUX, (1)143141(0'
XUMHUYCCKUX METOJ0B
aHaJln3a
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- He yMeeT
BBIOpaTh W OOOCHOBATH
- YMmeer BbIOpaTh H
METOJ u croco6
000OCHOBaTh ~ METOJ |
MPOBEJICHUSI aHAllM3a B
. croco6 MPOBEACHUS
3aBHCHUMOCTH OT CBOICTB
aHaJaM3a B 3aBHCUMOCTH OT
aHAJTM3UPYEMOTo 00bEKTa o
CBOWCTB  aHAJIM3UPYEMOTO
- He yMeeT
o0BekTa
pabortarth Ha
- Ymeer paboTarb
AHATTUTHYECKOM
Ha AHATUTHYECKOM
000py1I0BaHUH,
000pyI0BaHUH,
UCIIOIb3yEMOM A | e syeMOM .
Opoc 10| kasccrsenoro 1 Ka‘-IeCTBgIHHOI‘O u
OMIICTaM | KONMYECTBEHHOTO aHANHM3a
KOJIMYECTBEHHOT'O aHallnu3a
(cUTyalMoHH | IpH BBITTOJIHEHHH
XUMHAYECKHUX metonos | X BRIHOMHCHIH
ast 3a/1a1a) XUMUYECKUX METOJIOB
aHaim3a
aHaIn3a
- He yM€eT
- VYwmeer paborath
pabortatb Ha
Ha AHATTUTHYCCKUX
AHAJMTHYECKUX MpHOOopax,
npubopax, HCHOIb3yEeMbIX
HCTIOIB3YEMBIX npu
IPU BBIMOJHEHUH (PU3HKO-
BBITOJIHCHUH bu3uko-
XUMUYECKHUX METOJIOB
XUMHAYECKHUX METOIOB
aHaIn3a
aHaim3a
- Ymeer odopMuth
- He yM€eT
pe3yIbTaThl aHAIIN3A
oopMuTh pe3yIbTaThI
aHam3a

Komnerenmust cumraercs copMUpoBaHHOW Ha ypoBHE TpeOOBaHUI K AUCHUILIAHE B
COOTBETCTBUHM C 0OOpa3oBaTeIbHONW MPOrPaMMOi, €ClHM MO UTOraM MPUMEHEHHS OLIEHOYHBIX CPEICTB
MPOMEXYTOUHOM aTTECTAllMd WM MX OTACNIbHBIX D3JIEMEHTOB pE3yJibTaThbl, JIEMOHCTPUPYEMBbIE
00y4aromuMcsi, OTBEYAIOT KPUTEPUIO CHOPMUPOBAHHOCTH KOMITETEHITHH.

Ecnu mo uroram nmpoBeeHHON MPOMEXKYTOUHOU aTTeCTallMd XOTs Obl OJIHA M3 KOMIIETCHIIMN HE
chopMupOBaHa Ha YPOBHE TpeOOBaHUM K TUCUUIUIMHE B COOTBETCTBUH C 00pa30BaTEIbHON MPOrpaMMoit
(pe3ynbTaThl
o0ydJaromiemMycsi BEICTABIISIETCS OIICHKA ""HEYIOBJIECTBOPUTEIHLHO" .

oOyyarolerocsi He COOTBETCTBYIOT KpHUTEpPHIO C(HOPMUPOBAHHOCTH KOMIIETEHLIUN),

5. Meroau4eckue MaTepHaJibl 0 OCBOCHUIO THCHHUIIIHHBI
[TonmHBI KOMIJIEKT METOJMYECKHUX MaTepuanoB A oOydwaromuxcs Ha aucuuminde b1.0.18
«AHaNUTUYECKask XUMUSD HAXOIUTCS Ha Kadeape aHATUTHIECKON XUMUH.

1. COopHuK 3amad 1O aHAIWTUYECKOM XuMuM / 3aJauyHUK M1 CTYAEHTOB, OOyYarouuxcs IO
cneuuanbHocTu «®apmanus» (yposens crenpanurer) // Konorosa H.B., Buxapesa E.B., Kacesnos 3.B.,
Kypb6atoBa A.A., Hemoronuna E.A., bykanosa E.B., Komo6osa M.II., lon6unkuna 3.B., Xpenkos A.H.
Ilepmsb, [I'DA. 2018. 144 c.

2. CopaBoyHble MaTepuajbl MO aHATUTHYECKOW XUMHHM / YueOHOoe mocobue [jisi BHEayJIUTOPHOU H
ayJUTOPHOH pabOTHl CTYIEHTOB, OOYYalOUIMXCsS MO creruaibHocTH «®apmanms» (u3a. 3-e, mom.) /
Buxapesa E.B., Konorosa H.B., bykanosa E.B., Kono6osa M.II., lonbunkuna 2.B. Ilepmb: TII'DA,
2018. 32c.

3. TecToBBIE 3aaHU 10 AHATUTUYECKON XUMUH [Y4eOHO-METOAUYECKOE ITOCOOHUE U1 CAMOCTOSATEIBHOMN
noJAroToBKH cTyZeHTOB POO K KOHTPOJIBHBIM paboTaM M KypCOBOMY K3aMEHY M0 aHAIUTHYECKOM
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xumuu // Komotosa H.B., bykanosa E.B., Jlonounkuna 2.B. Iloa. pen. Buxapepoii E.B. Ilepmb. 2018.
102 c.

5. KayecTBeHHBII XUMUYEeCKU aHanu3. YueOHoe mocobue s ctynentoB / Komorosa H.B., Komo6ora
ML.IL., Honbunkuna J.B. [Tox obmr. pen. Buxapeoii E.B. Ilepms: I[II'DA, 2018. 56 c.

6. KonuyecTBeHHBI aHAN3 (XUMUYECKHE U HHCTPYMEHTaJbHbIe MeTOJbl) /| YueOHOe mocobue st
cryaentos // Konorosa H.B., Kono6osa M.I1., Honbunkuna 3.B., Buxapesa E.B. Ilepmsp, [INDPA. 2018.
156 c.

6. YueOHas auTepaTypa s 00y4aronuxcs mo JUCUMILIHHE

6.1. OcHoBHas nUTEpaATYpA.

1. OcHoBbl anamutuyeckor xumuu. B 2 1. Ilox pen. 3omorosa FO.A. 5-¢ uzn / T.A. bonwmoBa [u mp.].
N1 Axanemus Mocksa, 2012. T. 1. 384c.

2. OcuoBbl ananutraeckoit xumun. B 2 1. T. 2. ITox pexn. 3omortora F0.A. 5-¢ u3n / H.B. Anos [u np.].
NI Axagemust Mocksa, 2012. T. 2. 416 c.

3. 3omotoB HO. A. Benenue B ananutuueckyto xumuto / FO. A. 3010T0B. - 2-e u3n., YuebHoe nocodue. -

M.: bunowm. JlabopaTopus 3Hanui, 2020. - 266 C.

4.AnekcanapoBa, J. A. AHanuTuyeckas xumus B 2 kHurax. Kuura 1. XuMudeckue METOJbl aHAIIU3A:
Y4eOHMK U PaKTUKyM s By30B / O. A. Anekcanaposa, H. I'. TaiinykoBa. — 3-e u3z., ucnp. u 01, —
Mocksa: UznarensctBo FOpaiit, 2020. — 537 c.

5. AnekcanapoBa, D. A. Ananutudeckas xumus B 2 kHurax. Kaura 2. OU3uKo-XUMHUUYECKHE METO/bI
aHaJM3a: Y4eOHUK ¥ MPAKTUKYM Ui By30B / O. A. Anekcanaposa, H. I'. [aliqykoBa. — 3-e u3f., HcIp. u
non. — Mocksa: U3znarensctBo FOpaiit, 2020. — 344 c.

7. MaTepuaabHo-TexHHYecKas 0a3a, MHGOPMALMOHHbIE TEXHOJIOTHH, IPOrPAMMHOE
o0ecrieyenue U MH(POPMAIMOHHBbIE CTIPABOYHbIE CUCTEMBI

JlaGopaTopHble 3aHATHSA MO Ka4eCTBEHHOMY M KOJMYECTBEHHOMY XHMHUYECKOMY aHalu3y Ha
Kadenpe IpoBOAITCS B yUEOHBIX ayAUTOPUSIX, B KOTOPBIX UMEIOTCSA B HAJIMYUU HEOOXOAUMBIE PEAKTUBBI
1 000pynoBaHUE (XMMHUYECKas MOCYAa, IKCUKATOPBI, HIEHTPU(PYTH, CYyIINIbHBIE MIKA(bI, AHATUTHUECKHE
Bechl). J{i1s mpoBeneHus 3aHATUI 110 MHCTPYMEHTAJIBHBIM METO/IaM aHaJln3a UCIOJB3YIOTCS (POTOMETPBI,
pedpakToMeTpsl, XpoMmartorpadpudeckue KOJIOHKH, Xpomarorpaduyeckue IUIACTUHBI, MOTEHIIMOMETPHI.
[IpakTnueckue 3aHATHS TPOBOAATCA B BHUJAE CEMHHApOB, JEMOHCTpAIlMM AKCIEPUMEHTOB H
WCIIONIb30BAaHUsl HATJISIHBIX MMOCOOWH, pelIeHHs 3a/ady, OTBETOB HA TECTOBbIC 3a/laHWsl U HAMUCAHHS
KOHTPOJIbHBIX pa0oT. Kaxapiii oOy4atonuiics obecredeH JoCTynoM K OUO0IMoTeuHbIM GOHAaM aKaaeMuu
1 Kadeapbl, eCTh BO3MOXHOCTh paboThl ¢ caiitamu BookUp, Consultantplus. Ha nekmusx u 3aHATHIX
UCIOJIb3YeTCSl  MYJbTUMEAMMHBIA  KOMIUIEKC  (HOyTOyk,  mpoektop). HWmetorca  HaOOpbI
Ta0IUL/MyTbTUMEIUIHHBIX HATJSIIHBIX MaTepuajoB IO pa3IMYHBIM pa3fenaM AUCHUIUIMHBL. J{7s
OCBOEHUS U 3aKPEIUICHUS OTJIENbHBIX BOIIPOCOB pa3pabOTaHbl TECTOBBIE 3aJaHUS 110 U3yYaeMbIM TEMaM.

OOpa3oBarenbHBIE  TEXHOJNOTMM — KOMMYHUKATHBHBIE TEXHOJOTMM  (cobecenoBaHue),
HEUMUTAIMOHHBIE TEXHOJIOTHH (JIEKIIUU, TECTUPOBAHUE).
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AHHOTAIIUS PABOYEN ITPOT'PAMMBI JIACIUILIAHBI

b1.0.18 Ananutruueckast XuMust
Kon u HamMeHOBaHue HaNpaBJIeHUs OATOTOBKH, mpoguis: 33.05.01 dapmanus
KBamndukanus (crenenb) BoimyckHuka: [Iposuzop
®opma o0yuenusi: Ounas
®opmupyemasi(bie) KoMIeTeHIHsI(H):
JucuumiuHa « AHaJIUTHYECKask XUMUS» 00eCrieurBaeT OBJIA/ICHUE CIEAYIOMMMU KOMIETCHIIUSIMU:

OIIK-1: CriocobeH HCIonIb30BaTh OCHOBHBIE OMOJOTHYECKHE, (PU3UKO-XUMUUYECKHUE, XUMHYECKUE,
MaTeMaTUYeCKUEe METOJbl Il pa3pabOTKH, WCCICAOBAHMI M SKCHEPTU3bl JIEKAPCTBEHHBIX CPEICTB,
M3rOTOBJICHUS JIEKAPCTBEHHBIX MTPENApaToB.

NIOIIK-1.2. T[IpumeHsieT OCHOBHBIE (UZUKO-XUMHUECKUE U XUMUICCKUE METO/IbI aHATTN3a JISI
pa3pabOTKH, MCCICIOBAHUNA W DKCIEPTH3bI JICKAPCTBEHHBIX CPEJCTB, JICKAPCTBEHHOTO PACTUTEIBLHOTO
CBIPbSI U1 OMOJIOTUYECKUX 0OBEKTOB
O0bem n MecTo AucoMIIMHBL B cTpykType OIIOIL:

Jucuunnuna otHocutcss K oOs3atenbHo vactu OIIOII BO, ocBamBaercs Ha 2 kypce (3, 4
CEMECTphI), B COOTBETCTBUU C YYE€OHBIM IUTAHOM, OOIIas TPYIOEMKOCTh IUCIMIUIUHBI B 3a4E€THBIX
equHunax cocrasisier 10 3.e. (360 akas. yacos).

Coaep:xanue TMCUMILINHBI:

Paznen 1. TeopeTnyeckue OCHOBBI XMMUUYECKOT0 aHanu3a. KauyecTBEHHBIN XUMUYECKUM aHAIH3.
Tema 1.1. OcHOBHBIC MOHATUS XUMHUYECKOro aHanu3a. Kiaccupukanuu KaTHOHOB M aHHMOHOB. AHanu3
HEOpraHu4yecKkux coeauHeHuil. [loctanoBka uenen u 3aa4 aHaTUTUYECKON XUMHUHU: TIOJIyYEHUE OIBITHBIM
MyTeM JaHHBIX O XMMHUYECKOM COCTaBE BEIIECTBa JIOOBIMH METOAAMU: (PU3UUECKUMH, XUMHUYECKUMH,
¢du3uKo-XxuMHYeCKuMH Metomamu. Tema 1.2. Teopust pacTBOpPOB, XMMHUYECKOE PAaBHOBECHE M 3aKOH
nectByromux Macc. KoHCTaHThl paBHOBecHs M MX 3HadeHHWe B aHaimmie.. Tema 1.3 T'ereporennoe
paBHOBECHE M 3aKOH JIEMCTBYIOIIMX MacC B XMMHYECKOM aHanuze. lIpousBeneHue pacTBOPUMOCTH,
pPacTBOPUMOCTh. YCIIOBUS O0pa3oBaHWsS MU PACTBOpEeHHs ocaakoB. J[poOHoe ocaxnenue. Tema 1.4.
PaBHOBecue M 3aKOH AEHCTBYIOLIMX Macc B pacTBOpax MPOTOJUTOB NMPUMEHUTEIBHO K XUMHUYECKOMY
aHanu3y. KOHCTaHTBI KHCJIOTHOCTH ¥ OCHOBHOCTH. ABTOMpPOTONIU3 BOJBI. bBydepHbie pacTBOpEHIL.
Amdonutel. Tema 1.5. PaBHOBecHe 1 3aKOH JIEHCTBYIOIIMX MAacC B PACTBOPAaX KOMIUIEKCHBIX COCTUHEHHIMA
B XUMHYECKOM aHanmuze. Tema 1.6. OKUCIUTENHHO-BOCCTAHOBUTEIHLHOE PpABHOBECHE U 3aKOH
JEUCTBYIOLMX Macc B XUMHUYECKOM aHaiu3e. Tema 1.7. AHaM3 cMecH BEIIECTB HEM3BECTHOI'O COCTaBa.
Tema 1.8. KauecTBeHHbIN aHAIU3 OPraHUYECKUX BELIECTB. DJIEMEHTHBIN aHanu3. CTPYKTYpHBIA aHAIIU3.
Hcnonbs30BaHne OPraHMYECKUX PEareHTOB B XUMUUYECKOM aHaJIU3e.

Paznen 2. KonuuectBeHHBIM xumuueckuit aHanu3. Tema 2.1. I'paBumerpuueckuil aHanms.
3HAKOMCTBO C MPUHIUIAMH U CIIOCOOAMH TPaBUMETPUYECKOTO aHAlIM3a U OCHOBHBIMH HAIIPaBICHUSIMH,
UCIONIb30BaHUs ero B aHaiuze. Tema 2.2. Tutpumerpuueckuid aHanu3. OCHOBHBIE MOHSTHSL.
TutrpoBaHHBIE pacTBOPHI. 3HAKOMCTBO C MPHUHIMIIAMUA U CHOCO0aMU THUTPUMETPUUYECKOTO aHalu3a U
OCHOBHBIMH HaIpaBJICHUSIMH, UCIIOJIb30BaHMs €ro B aHaimuse. OCHOBHBIE MCIOJIb3yeMble 3aKOHBI. Tema
2.3. MeTroapl KUCIOTHO-OCHOBHOTO TUTpOBaHMs (HelTpanu3iuu). TUTpoBaHHE B BOAHBIX U HEBOJHBIX
cpenax. M3ydyeHrne MeTOZ0B KUCIOTHO-OCHOBHOTO TUTPOBAHUS: TUTPAHTHI, HX CIIOCOOBI MPUTOTOBIICHUS,
BapHaHTHl, CHOCOOBI TUTPOBAaHMS, HHAWKATOpbl. Tema 2.4. OOmas xapakTepUCTHKAa METO/OB
OKHCITUTETHFHO-BOCCTAHOBUTEILHOTO TUTPOBAHMS. 3HAKOMCTBO C KJIacCH(PUKAIMU METOAO0B, TUTPAHTAMHU
METO/IOB, MHAMKAlMed KOHEYHOM TOUKM TuTpoBaHusa. Tema 2.5. Ilepmanranaromerpus. W3yuenue
MeTO/Ja TEePMAHTaHUYECKOTO THUTPOBAHMS, THUTPAHTBI METOJA, HMX MPHUTOTOBJICHUE, CTaHIAPTHHIC
BEIECTBA, MHIMKAIMS KOHEUHON TOYKHM THTpOBaHMs. Bapuantsl TmTpoBanms. Tema 2.6. Momomerpus.
N3yuenne MeTOM0B WOJOMETPUM, THTPAHTHI METO/AA, WX TMPUTOTOBIICHHE, CTAHJIAPTHHIC BEIECTBA,
WHJMKAIUS KOHEYHOU TOYKHU TUTpoBaHus. BapuanTsl TutpoBanus. Tema 2.7. BpomaTo- u 6poMoMeTpus.
N3yuenne MeTOOB, THUTPAHTHI, WX MPUTOTOBJICHUE, WHIUKAIMS KOHEYHOW TOYKH THUTPOBAHUA.
Bapuantsl TutpoBanusa. Kpyr onpenensiembix BeuiectB. Tema 2.8. Hutputomerpus. M3ydenune merona,
croco0 mpurotoBiieHus TUTpaHTa. CTaHApTHBIE BemiecTBa. BapuaHTbl TuUTpoBaHusA. WMHmukarus
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KOHEYHOM TOYKHM THUTpOBaHMs. YcioBHUs TUTpoBaHus. Tema 2.9. ILlepumerpus. Juxpomaromerpus.
W3ydeHnue MeTONOB, TUTPAHThl M MX NPHUTOTOBICHUE, CTAHAAPTHHIC BEIECTBA, WHIUKAIMS KOHEYHOM
TOYKM TUTpoBaHusd. Bapuantel TtuTpoBanug. Tema 2.10. Meroasl 0CaaUTEIBHOTO TUTPOBAHUS.
Aprenromerpusi. Tuounonaromerpus. I3yuenue METOJIOB, THUTPAaHThl M WX IPUTOTOBJIECHUE,
CTaHJApTHBIC BEILECTBA, NHAMKALMSA KOHEYHOM TOYKM TUTpoBaHuUs. Bapuantel TuTpoBanus. Tema 2.11.
Kommnekcumerpus. KoMIUIEKCOHOMETpUYECKOE TUTpOBaHUE. l3yueHue METO/M0B, TUTPAHThl M HX
MIPUTOTOBJICHUE, CTAHIAPTHHIE BELIECTBA, HWHAMKAIMS KOHEYHOW TOYKM TUTPOBaHUA. BapuaHTh
TUTPOBAHMUS.

Paznen 3. MHHcTpymeHTanbHble ((PU3HKO-XMMHYECKHE) METOAbl aHanmm3a. Tema 3.1.
WuctpymeHTanpHble MeToAsl aHanm3a. Kiaccudukarmms. OOmas XapakTepHCTUKA. 3HAKOMCTBO C
OCHOBHBIMM TPHUHIIMIIAMHU, 3aKOHAMH, KiaccupuKaluel HHCTPYMEHTAIbHBIX METOJIOB aHalu3a U
cocobamMu ompeAeNieHus KOHIEeHTpanmuu BemecTB. Tema 3.2. OnTuYeckue METOAbI aHaIH3a.
Knaccudukanus. TeopeTnueckre OCHOBBI CIIEKTPATbHBIX METOI0B aHan3a. DoToMeTpusi. 3HAKOMCTBO C
OCHOBHBIMH TPUHIIMIIAMH, 3aKOHAMU U KJIaCCH(PHUKAIMEH ONTUYECKHX METOJ0B aHanu3a. DoTomeTpus.
3akon byrepa-JlamOepra-bepa. Mousipaplii W ynenabHBIM  KOA(PGUIIMEHTHl  CBETOMOTJIOIICHHMS.
DnexTpoHHBIe crieKTphl. CIOCOOBI ompeeNieHuss KOHICHTpauu BemecTB. Tema 3.3. JlloMUHECIICHTHBIN
ananus. Peppakromerpus. M3yueHue TIOMUHUCIICHTHOTO aHAIN3a U pePpakTOMETPUU: 3aKOHBI METO/IOB,
CIOCOOBI OTIpE/ICTICHUs] KOHIICHTPAIlMU BEIIECTB, JOCTOMHCTBA W HENOCTAaTKM MeTonoB. Tema 3.4.
DNEeKTPOXUMHYECKHEe METOoAbl aHanu3a. lloreHunmomerpusi. 3HAKOMCTBO C OCHOBHBIMHU MPHUHIIMIIAMU,
3aKOHaMH U KJIaccu(UKalMed AIIEKTPOXMMHUYECKMX METOJOB aHaiu3a. M3yueHue MeTol10B
MOTEHIIMOMETPUHU: BApUAHTOB, CHOCOOOB, HCMoNb30BaHUA B aHanuze. Tema 3.5. ITlomsporpadus.
W3ydenne meTonoB moisporpaduu: BapHaHTOB, CIIOCOOOB, HMCIONB30BaHUS B aHaim3e. Tema 3.6.
Amriepomerpruueckoe TUTpoBaHue. M3ydenne mMerona: 000CHOBaHUE, BOJIbTaMIEPMETPHUUECKHE KPUBHIE,
noyiiporpaMMbl.  KadecTBEeHHBI M KOJWUYECTBEHHBIM moisiporpaduyeckuii  anamm3. Tema 3.7.
Kynonomerpus. M3yueHue MeTom0B KyJIOMETPUHU: BAPHAHTOB, CIIOCOOOB, HCIIOJIb30BAHUSA B aHAIU3E.
Tema 3.8. Xpomatorpaduueckue meroabl aHanuza. MoHooOMeHHas xpomaTtorpadus. 3HaKOMCTBO C
OCHOBHBIMHM TNpPUHIMIIAMH, 3aKOHaMU M Kiaccudukamuei xpomarorpaduyeckux METOAOB aHaIu3a.
CymHOCTh U IPUMEHEHHUE B aHaIM3€ HOHOOOMEHHON XpoMartorpaduu. Tema 3.9. Xpomarorpapuyeckue
METOAbl aHanu3a: OyMakHas M TOHKOCJIOHHas Xxpomarorpadus. M3ydeHue MeTofoB OyMaxHOH U
TOHKOCJIOHON Xpomarorpaduu: BapuUaHTOB, CHOCOOOB, HCIOJNb30BaHMA B aHaimu3e. Tema 3.10.
Xpomarorpapuueckue MeTOJbl aHalu3a: ra3oBas, *HMJKOCTHas, ra3o-KUJAKOCTHasd. M3yueHue mMeTonoB
ra3oBOd, JXKUAKOCTHOHM, Ta30-KHAKOCTHOM Xpomarorpaduu: BapHaHTOB, CIIOCOOOB, HCIOJIb30BaHUS B
aHaJm3e.
®dopMa NpoOMeKYTOUHOMN aTTeCTALMU:

[IpomMexyTouHas aTTecTalus - IK3aMeH.
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