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1. Ilepedenb NJIaHMPYEeMBbIX Pe3y/JIbTATOB 00y4eHHS 110 JUCHHUILINHE, COOTHECEHHBIX C

IVIAaHUPpYyeMbIMH pe3yiabTaramMmu ocBoeHust OIIOII

Kox Kon HaumenoBanue Pe3yabTarnl 00y4yeHus,
KOMILCTER HaumenoBanue HHIMKATOPA HHIMKATOpPa COOTHECEHHBbIE C
- KOMIIeTEeHIIUH AOCTHKEHU S AOCTHKECHUS HHJAHKATOPAMH A0CTHEHHA
KOMIIeTeHIIUH KOMIIETCHIIUH KOMIIeTeHI i
OIIK-1 Cnocoben NAOIIK-1.2 [Ipumenser [Ha ypoBHe 3HaAHWMIA:

HCII0JIb30BATh OCHOBHBIE (PHU3HKO- |- 3Haer OCHOBHBIE|
OCHOBHBIE XUMUYECKHE U [3aKOHOMEPHOCTH XUMHUYECKUX
Ouosorn4ecKue, XUMHUYECKHE paBHOBECHI B pacTBOpax
¢buzuko- METO/Abl  aHaNIM3a [ 3HaeT  TEOpPETUYECKHUe
XUMHUUYECKUE, Ui pa3pabOTKH, |(OCHOBBI (PU3HKO-XMMUYECKUX|
XUMHUYECKHUE, UCCJEIOBAHUM W [METOJOB aHAJIM3a
MaTeMaTHYECKHe JKCIIEPTU3BI - 3HaeT METOJbl, NPUEMBbI U
METObI JUTSL JIEKapCTBEHHBIX CrIocoObl BBIITOJIHEHUS
pa3paboTku, CPEJCTB, XUMHUECKUX METOJI0B
uccaea0BaHuM u JIEKApCTBEHHOI'O aHanM3a Uil YCTAHOBJICHUS
AKCIIEPTU3BI PacTUTEIBHOTO KaueCTBEHHOI'O coCTaBa
JIEKapCTBEHHBIX CBIPbS U [BEUIECTB M KOJIMYECTBEHHOT'O
CPEACTB, OMOJOTrUYECKUX onpenenenuss bAB, JIPC u
W3TOTOBJICHUS 00BEKTOB OMOI0TNYEeCKUX 00BEKTOB
JIEKapCTBEHHBIX - 3HaeT METOJbl, MPUEMBI U
IpenaparoB CrIocoObl BBIIIOJIHEHMS]|

(DU3HKO-XMMHYECKHUX METOJIOB
aHaaM3a JUIs YCTaHOBJICHUS
KaueCTBEHHOT'O cOCTaBa
BEILIECTB U KOJIMYECTBEHHOT'O
onpenenenuss bBAB, JIPC wu
0HOJOrHYECKUX 00HEKTOB

- 3HaeT OCHOBHOE
000py/ZOBaHWE U PEAKTHUBHI
TS TIPOBEACHHSI XUMHUYICCKHX,
(bU3UKO-XUMHUYECKHUX METOJIOB
aHaan3a

[Ha ypoBHe ymeHwuii:

- Ymeer  BbIOpaTh "
000CHOBATh METOJI U CIIOCO0
MPOBEICHUS aHajau3a B
3aBHCHMOCTH OT CBOMCTB
QAHATM3UPYEMOT0 00BbEKTA

- Ymeer palotaTh  Ha
AHAJIUTHYCCKOM
000pyIOBaHUY,
MCTIOJTB3yEMOM TS
Ka4eCTBEHHOT O u
KOJIMYECTBEHHOTO  aHAJIN3a
npu BBITIOJTHEHUH
XUMHUYCCKUX METOI0B
aHanM3a

- YMmeer pabortaTh  HA

AHAJIUTUYCCKUX HpI/I60an,




MCITOJTh3YEMBIX
BBIIIOJIHCHUU
XAMHYECKHIX
aHaIM3a

- YmMmeer

pe3yJIbTaThl aHAIN3a

npy
¢busuko-
METOJIOB

0(OPMHTH|

coctapysieT 10 3. e. (360 akax. 4yacoB).

3.1. CtpyKTypa IUCUUIUIMHBIL.

2. O0bem U MecTO JUCHUILINHBI B cTpykType OITOIT

JuctunauHa oTHOCUTCA K o0s3aTenbHoM yacTu OITOII, ocBauBaercs Ha 2 kypce (3, 4 cemecTphl), B
COOTBETCTBHUM C YYEOHBIM IIJJaHOM, OOIIas TPYAOEMKOCTh IUCHUIUIMHBI B 3a4€THBIX EIUHHIIAX

3. Conep:kaHue M CTPYKTYPa AUCUUIIMHBI

O0BbeM THCHUILIHHBI, YacC.
KonTakTHas
®opma
padora
2 TeKylIero
o0yyarommxces ¢ =
HaumeHnoBanmue 3 KOHTPOJIA
Ne i/l npemnoaaBarejgeM =y "
pa3uesioB, TeM Bcero Cp = ycneBaeMocTu®,
o BHIaM = ’
S NMPOMeKYTOYHOM
y4eOHBbIX =z
. aTTecTalNHu
3aHATHIA
J| a3 | m3
Cemecmp Ne3
Teopetnueckue
OCHOBBI XHMHUYECKOT'O
Pazgen 1 aHajau3a. 89 14 44 31 T,K
KauectBeHnnsIit
XUMHYCCKHI aHaJIH3.
OCHOBHBIC  TOHSATHSA
XHMUYECKOI0 aHaJIN3a.
Knaccudukanun
Tema 1.1. | KATHOHOB W AHHOHOB. 9 1 4 4 T,K
Amnanus
HEOPTraHUYECKHUX
COE€IUHEHMI.
Teopus  pacTBOpOB,
XHUMHUYECKOE
paBHOBECHE U 3aKOH
Tema 1.2. | melicTByrommx  Macc. 14 1 8 5 T,K
KoHncTaHTEI
paBHOBeCHsI M HX
3HAUYCHUE B aHAJIHM3E.
I'ereporennoe
paBHOBeCHE U 3aKOH
JIEUCTBYIOIIUX Macc B
Tema 1.3. | XUMHUYECKOM aHaJIU3E. 10 2 4 4 T,K
IIpoussenenue
PacTBOPUMOCTH,
pPacTBOPUMOCTb.




Ne ni/n

HauMenoBanue
pa3aeJioB, TeM

O0beM TUCHUILIMHDBI, Yac.

Bcero

KounraktHas
padora
o0yvyaruuxcs ¢
npenojaBarejeM
1o BUIAM
YueOHbIX
3aHATHI

J | J3 | 113

Cp

KounTtpoJsb

dopma
TeKylero
KOHTPOJIA
ycneBaeMocTu®,
NMPOMEKYTOYHOM
arrecTauuu

YcnoBust 00pazoBaHUA
u pacTBOpEHUs
OCaJIKOB. JpobHoe
OCaXKJICHUE.

Tema 1.4.

PaBHOBecue M 3aKkoH
NEHCTBYIOIIMX Macc B
pacTBOpax
MPOTOJIUTOB
MIPUMEHUTEITHLHO K
XUMHYECKOMY
aHanmn3y. KoHCTaHTBI
KHUCIIOTHOCTH u
OCHOBHOCTH.
ABTONPOTONIU3  BOJIBI.
Bydepuble pacTBOpBHL.
AMQOIUTEHI.

16

T,K

Tema 1.5.

PaBHOBecne u 3akoH
JEHCTBYIOLIMX Macc B
pacTtBopax
KOMIIJIEKCHBIX
COCIMHEHNH B
XUMHUYECKOM aHaIu3e.

T, K

Tema 1.6.

OKHUCIUTETBHO-BOC-
CTaHOBHUTEJIBHOE
paBHOBECHE U 3aKOH
JEHCTBYIOLIUX Macc B
XUMHYECKOM aHaIn3e.

15

T, K

Tema 1.7.

Ananus cMecHu
BEILIECTB
HEU3BECTHOI'O COCTaBa

11

Tema 1.8.

KauecTBeHHBIN

aHaJ N3 OPTraHUYECKUX
BEIICCTB.
DJIeMEHTHBIM aHaJIN3.
CTpyKTypHBIA aHaAIM3.
Hcnons3oBanne
OpraHUYECKUX
pEeareHToB B
XMMHYECKOM aHaIn3e

Pasnen 2

KonnyecTBeHHBIH
XUMHUYECKUN aHAIN3

37

10 | 16

11

T,K

Tema 2.1.

['paBumeTpHrueckuit
aHauu3

T,K




Ne ni/n

HauMenoBanue
pa3aeJioB, TeM

O0beM TUCHUILIMHDBI, Yac.

Bcero

KounraktHas
padora
o0yvyaruuxcs ¢
npenojaBarejeM
1o BUIAM
YueOHbIX
3aHATHI

J | J3 | 113

Cp

KounTtpoJsb

dopma
TeKylero
KOHTPOJIA
ycneBaeMocTu®,
NMPOMEKYTOYHOM
arrecTauuu

Tema 2.2.

TutpumMeTpUYeCKuii
aHaJIM3. OcHOBHBIE
HOHSITHSL.
TutpoBaHHbIe
pacTBOPBI.

12

T, K

Tema 2.3.

Metonabl
OCHOBHOT'O
TUTPOBAHUS
(HeWTpaIn3LUun).
TurpoBanue B BOAHBIX
Y HEBOJHBIX Cpeax.

KHCJIIOTHO-

17

T,K

Bcezo uacos 3a 3 cemecmp

126

24 | 60

42

Cemecmp Ned

Paznen 2

KonnuecTBeHHBIH
XUMWYECKUI aHaAIN3

82

13 | 25

44

Tema 2.4.

OOmas
XapakTEePUCTHKA
METOJIOB
OKHCIIUTENBHO-
BOCCTAaHOBUTEILHOTO
TUTPOBAHHUS

T,K

Tema 2.5.

IlepmaHranaTomeTpust

11

T, K

Tema 2.6.

HNonomerpust

12

T,K

Tema 2.7.

bpomaro- "
OpoMomeTpust

[\CR I SR

T, K

Tema 2.8.

Hurpuromerpus

T, K

Tema 2.9.

Hepumerpus.
Juxpomaromerpus

10

A B [w]w

N (N W

T, K

Tema 2.10.

Kommnekcumerpus.
Kommekconomerpuue
CKO€ TUTPOBAHUE

14

T,K

Tema 2.11.

MeTtonabl
OCaIUTEIIBHOTO
TUTPOBAHUS.
ApreHTomMeTpusi.
TuonunonaromeTpus

15

T,K

Paznen 3

HNHcTpymeHTanbHbIE
(pusuko-xuMuUeckue)
METOJIbI aHAJIH3a

116

15 | 43

58

T, KP

Tema 3.1.

WNHucTpyMeHTanbHbIE
METO/IBI aHaJIM3a.
Knaccugukarus.
Oobmas




O0beM TUCHUILIMHDBI, Yac.
KounraktHas
dopma
padora
A TeKylero
o0yvyaruuxcs ¢ =
HaumeHoBaHue 3 KOHTPOJIA
Ne ni/n npenogaBarTesieM 2
pa3aesioB, TeM Bcero Cp = ycneBaeMocTu™,
1o BUAaM = o
S NPOMEKYTOYHOM
YueOHbIX 2
. aTTecTanuu
3aHATHI
J | J3 | 113
XapaKTePUCTHKA
OnTuyeckue METOIbI T, KP
aHaJIn3a.
Knaccudukanms.
Tema 3.2. | Teoperuueckue 32 2 16 14
OCHOBBI CHEKTPAIBLHBIX
METO/IOB aHaJIM3a.
dortomeTpusl.
JIroMUHECIIEHTHBIN
Tema 3.3. | anamms. 11 2 4 5 T, KP
Pedpakromerpus
DIEKTPOXUMHUECKUE
Tema 3.4. | MeTOABI aHanmusa. 14 2 4 8 T, KP
[TorenunomeTpus
Tema 3.5. | Tlomsporpadus. 6 1 2 3 T, KP
Tema 3.6, | /*MUCPOMETPHICCKOS 6 1| 2 3 T, KP
TUTPOBaHUE
Tema 3.7. | Kynmonomerpus 8 2 2 4 T, KP
Xpomarorpaduueckue
Tema3.8. | horoABl ARAMBA g 6 T, KP
HNonoobmeHHas
xpomarorpadusi.
Xpomarorpaduueckue
METO/TBI aHaiuza:
Tema 3.9. | OymaxHas " 11 1 4 6 T, KP
TOHKOCJIOMHAs
xpomarorpadus
Xpomarorpapuueckue
Tema 3.10, | MOTOAPL  GHAMMSE )y gy g 7 T, KP
ra3oBasi, JKHIKOCTHAs,
ra30-)KUJAKOCTHAS
[IpomexxyTouHas aTTectamnus 36 36 3K?gl\)/[eH
Bcezo uacos 3a 4 cemecmp | 234 28 | 68 102 36
Bcero: 360 52 | 128 144 36
Ilpumeuanue:

* T- rectupoBanue, KP — koHTposibHas padora, K — KoutokBuym.

3.2. ConeprkaHue IUCHUIUIMHBI.

Paznen 1. Teopernueckne OCHOBBI XMMHMUYECKOTO aHanu3a. KauecTBeHHBIH XUMHUYECKUI aHAIM3.
Tema 1.1. OcHoBHble TOHATHS XHMHYECKOrO aHaiam3a. Kiaccuukanuu KaTHOHOB W aHUOHOB. AHAM3
HeopraHuveckux coexuneHnit. [locTaHOBKa Lenel W 3ajau aHATUTHYECKOW XUMHHU: MOJIyYEeHHE ONBITHBIM




MyTeM JaHHBIX O XMMHYECKOM COCTaBe BEIIECTBa JIOOBIMH METOAaMU: (PU3UUYECKUMH, XUMHUYCCKUMH,
(GUBUKO-XUMUYECKUMU MeTonmaMu. Tema 1.2. Teopuss pacTBOpPOB, XMMHYECKOE pABHOBECHE M 3aKOH
I[CﬁCTByIOHlHX macc. KoHcTaHTEI paBHOBECHUA MW HX 3HAUCHHUC B aHAJIN3C. B paMKax I[aHHOﬁ TEMBI
oOyuaroluecs: 3HaKOMSTCS C O03arJIaBIeHHbIMU 3aKOHAMH, MPOBOAST B3aMMOCBSA3b 03arJIaBICHHBIX
MIOHATUM C OCHOBHBIMU NpUHLMIAMHU aHanu3a. Tema 1.3. T'ereporeHHoe paBHOBECHE U 3aKOH JEHCTBYOIIMX
MacC B XHUMHYECKOM aHaJIu3e€. HpOI/I3BeHGHI/Ie pacTBOPUMOCTH, PaCTBOPUMOCTD. YcnoBus O6paBOBaHI/ISI n
pacTBOpeHus 0cankoB. JIpobHoe ocaxaenne. B paMkax qaHHOW TeMbl 00yUaroluecs: 3HAKOMATCS ¢ 3aKOHOM
JNEHCTBYIOIMX MacC HPUMEHHUTEIBbHO K TIETEPOr€HHBIM paBHOBECHUSM, IPOBOJAT B3aUMOCBS3b
03aIJIaBJICHHBIX TOHATHM C OCHOBHBIMM MNpHHIMNAMU aHanu3a. Tema 1.4. PaBHoBecme u 3aKkoH
HeﬁCTByIOHlHX MacC B pacCTBOpax IIPOTOJUTOB NPUMEHHUTCIIBHO K XHUMHUYCCKOMY aHaJIU3y. KoncraaTe
KHCJIOTHOCTH M OCHOBHOCTH. ABTOIPOTOINN3 BObI. BydepHbie pactBopsl. AMGOIHUTHL. B pamMkax 1aHHO# TEMBI
o0ydJaromuecs: 3HaKOMATCSI C O3arJIaBJICHHBIMU MOHATUSMH, MPOBOAAT B3aWMOCBSI3b UX C OCHOBHBIMH
NpUHIIMNIAMHU aHainu3a. Tema 1.5. PaBHOBecme M 3aKOH MEHCTBYIOIIMX MacC B PacTBOPax KOMIUICKCHBIX
COCIMHCHUI B XMMHYECKOM aHanm3e. B paMkax JaHHOM Tembl oOOydarouuecs 3HAKOMSTCA C
03arJIaBJIICHHBIMU IMOHATUSIMH, IIPOBOJAT B3aUMOCBS3b X C OCHOBHBIMU MPUHLIMIAMH aHanu3a. Tema 1.6.
OKHCANTENBHO-BOCCTAHOBUTEIILHOE PABHOBECHE U 3aKOH JICHCTBYIOIIMX Macc B XMMHUYECKOM aHaiu3e. B
pamMKax JaHHOM TeMbl OOydaroluecss 3HAKOMATCS C O03arJIaBICHHBIMH TOHSATHUSMHU, MPOBOIST
B3alMOCBS3b UX C OCHOBHBIMU IPUHLMIIAMU aHain3a. Tema 1.7. AHaiu3 cMecu BELIECTB HEU3BECTHOI'O
cocraBa. B pamkax maHHOUN TeMbl OOy4arolnyecs 3HaKOMATCS aHAJTU30M CMECH BEUIECTB HEM3BECTHOTO
coCTaBa: IpeIBApUTENIbHBIN aHaJIM3, aHalIU3 KaTUOHOB M aHAJIM3 aHHOHOB, MPOBOJS B3aUMOCBS3b C
OCHOBHBIMM NpUHIMIAMU aHaiu3a. Tema 1.8. KauecTBeHHBI aHanM3 OPraHUYECKUX BELIECTB.
OnemeHTHbIN aHanu3. CTpyKTypHBIM aHanu3. Vcnosb30BaHWE OpraHMYECKUX PEareéHTOB B XMMHUYECKOM
aHanuse. B paMkax J1aHHOM TeMbl OOy4YarOUIHECs 3HAKOMSITCS C 03arJIaBI€HHBIMU OHSTUSAMHU, TPOBOJISAT
B3alMOCBS3b UX C OCHOBHBIMU IIPUHIIUIIAMHU aHAJIN3a OPTaHUYECKUX COCTUHEHUM.

Paznen 2. KosmuectBeHHbIM Xumuyeckud aHanmu3. Tema 2.1. ['paBuMeTpUuYecKHil aHau3.
3HAKOMCTBO C NMPUHIUIAMHU U CIIOCOOAMH IPaBUMETPUUECKOIO aHAIN3a U OCHOBHBIMU HAIPABJICHUSIMH,
HCIOJIb30BaHMs ero B aHaim3e. Tema 2.2. Turpumerpudeckuii aHamu3. OCHOBHBbIC MOHATHSA. THTPOBaHHBIC
pacTBOpBl. 3HAKOMCTBO C HIPHUHLMIIAMU M CHOCOOAMU TUTPUMETPUYECKOTO aHajlM3a M OCHOBHBIMU
HaIlpaBJICHUsMHU, UCIOJIb30BAHMS €ro B aHaiu3e. OCHOBHBIE MCIOJIb3yeMble 3aKOHBI. Tema 2.3. Metopt
KHCJIOTHO-OCHOBHOTO THTpOBaHMs (HeHTpanu3uuu). TUTpOBaHHWE B BOJAHBIX M HEBOIHBIX cpenax. M3ydeHue
METOJIOB KHCJIOTHO-OCHOBHOTO THUTPOBAHMS: TUTPAHTHI, UX CIOCOOBI TMPUTOTOBJICHUS, BapUAHTHI,
crocoObl TUTPOBaHUA, UHAUKATOPBL. Kpyr onpenensiembix BemecTB. Tema 2.4. OOmias xapakTepuCcTHKA
METOOB OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAaHUS. 3HAKOMCTBO C KJacCH(UKALUU METOMOB,
TUTPAaHTaMU METOJIOB, MHJIUKalMeHd KOHEUHOH Touku TuTpoBaHus. Tema 2.5. IlepmaHranaromerpusi.
N3yuenne wmeTona MEpPMAHTaHUYECKOTO THUTPOBAaHUS, TUTPAHThl METOAA, UX [PUTOTOBIICHUE,
CTaHJApTHHIE BEIIECTBA, WHAMKAIMSA KOHEYHOM TOUKH TUTpOBaHUA. BapuanTel TuTpoBaHus. Kpyr
onpenensemMbIx BemecTs. Tema 2.6. Homomerpus. M3ydeHne MeTONOB HOIOMETPHH, THTPAHTHI METOIA,
WX TPUTOTOBJIEHUE, CTAHIAPTHbIE BELIECTBA, WHIUKALM KOHEYHON TOYKU THUTpOBaHMs. BapuaHTh
tutpoBanusd. Kpyr onpeznensemsix Bemiects. Tema 2.7. bpomato- u Opomometpusi. M3yuenne MeTooB,
TUTPAHTHI, UX TIPUTOTOBJICHUE, UHJIMKAIUS KOHEYHOW TOYKM TUTpOBaHUsA. Bapuantel TutpoBanus. Kpyr
ompenenseMblx BemiectB. Tema 2.8. Hutpurtomerpus. M3ydenume merona, crnocod HTPUTOTOBICHUS
tutpanta. CtaHapTHBIE BellecTBa. BapuaHTsl TUTpoBaHUs. MHIuKanus KOHEYHON TOYKU TUTPOBAHMSL.
VYcnosust tutpoBanus. Kpyr ompenensembix BemiecTB. Tema 2.9. llepumerpus. uxpomarometpus.
W3ydyeHne MeTon0B, TUTPAHTBl U MX NPUTOTOBIIEHUE, CTAHAAPTHBIE BEILECTBA, WHIAMKAIUS KOHEYHOU
TOYKKM TUTpoBaHus. Bapuantsl TuTpoBanus. Kpyr ompenensembix BemectB. Tema 2.10. Metonbl
0CaJUTENIbHOTO TUTpOBaHUsA. AprenTomerpus. Tuonnonaromerpus. MzyueHue MeTo/10B, TATPAHTHI U X
MPUTOTOBJIEHUE, CTAHJAPTHBIE BELIECTBA, HWHAMKALMS KOHEYHOM TOYKM THUTpOBaHMS. Bapuantsl
tutpoBanud. Kpyr onpenensemsix Bemects. Tema 2.11. Kommnekcumerpus. KommiekcoHoMeTpuaeckoe
TUTpOBaHue. M3yueHne MeTo0B, TUTPAHTHI U MX MPUTOTOBIIEHUE, CTaHJAPTHBIE BEIIECTBA, MHAUKALIUS
KOHEYHOM TOYKU TUTpoBaHUs. BapuanTel TuTpoBanus. Kpyr onpenenseMbIx BEIIECTB.

Paznen 3. MWHcrtpymeHnTanmbHble ((pu3MKO-XMMHYecKHe) MeToAasl aHanuza. Tema 3.1
WNuctpymenTanbable Metonbl aHanu3a. Kiaccudpukanms. OOmas xapakTepucTHKa. 3HAKOMCTBO C



OCHOBHBIMH TIPUHIIMIIAMHU, 3aKOHAMH, KIacCUPUKAlMEH WHCTPYMEHTAIbHBIX METOJOB aHallu3a |
croco0aMu  OTpEJCNICHHs] KOHIIGHTpauuu BemiecTB. Tema 3.2. OnTUYecKWe METOIbI aHAIM3a.
Knaccudukanus. TeopeTudeckre OCHOBBI CIIEKTPATBHBIX METOJ0B aHanu3a. @oToMeTpusi. 3HAKOMCTBO C
OCHOBHBIMHM IPUHLIUIIAMH, 3aKOHAMU M KJaccHU(pHUKaluell ONTHYECKUX METOJIOB aHanu3a. PoTomeTpus.
3akon byrepa-JlamOepra-bepa. Monspaplii u  yIenbHBIA  KOIPQPUIMEHTHI  CBETONOTJIONICHHUS.
OnekTpoHHBIe creKTphl. CIocoObl onpeereHuss KOHIeHTpauu BemiecTB. Tema 3.3. JIFoMUHECIIEHTHBIN
aHanu3. Pedpakromerpus. M3yueHne TIOMUHUCIICHTHOTO aHAIHM3a U PePPaKTOMETPHH: 3aKOHBI METOIOB,
CHOCOOBI OmpesieNieHns] KOHLIEHTPAllUKd BEIeCTB, JOCTOMHCTBA M HEIOCTaTKH MeTojoB. Tema 3.4.
DNeKTpoXUMHYEeCKue MeToAnsl aHanu3a. [loreHunomerpus. 3HAKOMCTBO C OCHOBHBIMU MPUHIIUIIAMH,
3aKOHaMH UM KiIaccu(uUKalMel dIEKTPOXMMUYECKHMX METOJOB aHaiu3a. M3yueHue MeTolI0B
MOTCHIIMOMETPUHU: BApUAHTOB, CIOCOOOB, WCMONb30BaHuMs B aHanm3e. lema 3.5. Ilomsporpadus.
N3ydyenue metonoB mnoisporpaduu: BapUaHTOB, CIOCOOOB, HCIOJB30BaHUSA B aHamuze. Tema 3.6.
Awmnepomerpuueckoe TUTpoBanue. M3yuenune mMeroga: o0OCHOBaHUE, BOJIbTAMIIEPMETPUUECKUE KPUBHIC,
noysiporpaMmbl.  KadecTBEHHBIH H  KOJIMYECTBEHHBIM Tmoyisiporpaduueckuii  anamus. Tema 3.7.
Kynonomerpus. N3yuenue MeTonOB KYyJIOMETPUM: BapHAHTOB, CIIOCOOOB, MCIOJIb30BAHUS B aHAJIHU3E.
Tema 3.8. Xpomarorpaduyeckue MeTonbl aHanusa. MoHooOMeHHas Xxpomatorpadus. 3HaKOMCTBO C
OCHOBHBIMH TPUHIIMIIAMH, 3aKOHAMH M Kiaccu(uKamuer XpomarorpapuvyecKux METOJOB aHaIu3a.
CymHOCTh U IPUMEHEHHUE B aHajIn3e HOHOOOMeHHOU Xxpomarorpaduu. Tema 3.9. Xpomartorpaduueckue
METOABl aHamu3a: OyMa)kHas W TOHKOCIOHHas xpomarorpadus. M3ydeHue MeTomoB OyMakHOH W
TOHKOCIIOMHON Xpomartorpaduu: BapuUaHTOB, CIOCOOOB, WCIONIb30BaHUA B aHamu3e. lema 3.10.
Xpomarorpapudeckiue METOIbl aHAM3a: ra30Basl, KUIAKOCTHAS, Ta30-)KUAKOCTHas. M3ydeHue mMeTojoB
ra3oBOM, JXUAKOCTHOHM, Ta30-KHAKOCTHOM Xpomarorpaduu: BapuUaHTOB, CIIOCOOOB, HCIOJIb30BaHUS B
aHam3e.

4. ®oH/1 OLIEHOYHBIX CPEJICTB MO0 AUCHHUILINHE
4.1. ®opmbl U MaTepHAIIBI TEKYIIETO KOHTPOJIS.

4.1.1. B xoze peanu3anuy AUCUUIUIMHBI HCIIONB3YIOTCS CIEAyIomue (GopMbI TEKYIIero KOHTPOIIS
YCIIEBaEMOCTH O0YYAIOLINXCS: TECTUPOBAHHUE, KOHTPOJIbHAS pab0Ta, KOJJIOKBHYM.

4.1.2. Marepuansl TEKYyIIEro KOHTPOJISI YCIIEBAEMOCTH.

IIpuMepsI TeKyero KOHTPOJIS:

TectupoBanue: (temsl 1.1 - 1.6. «OcHOBHbBIE MOHATHA XUMHUYECKoro aHanusa. Knaccuduxanuu
KaTHOHOB M AaHMOHOB. AHaJIM3 HEOPraHWYECKHX CoequHEeHMi. Teopus pacTBOpPOB, XUMHUYECKOE
paBHOBECHE M 3aKOH JEHUCTBYIOUIMX Macc. I'eTeporeHHoe paBHOBECHE M 3aKOH JCHCTBYIOIUX MacC B
XMMHMUYECKOM aHanu3e. PaBHOBecMe M 3aKOH JEHCTBYIOIIMX MacC B PAacTBOpax IPOTOJIUTOB
MPUMEHHUTEIBHO K XMMHUYECKOMY aHajau3y. PaBHOBecHMe M 3aKOH JEHCTBYIOIIMX Macc B pacTBOpax
KOMIUIEKCHBIX COEIMHEHUI B XMMUYECKOM aHanu3e. OKHCINTENbHO-BOCCTAHOBUTEIBHOE PaBHOBECHE U
3aKOH JICHCTBYIOIMX MAacC B XMMHUECKOM aHAIIU3e».

buner
Ne ni/m 3ananue Nuauxkarop
1 CynbhUT-uoHbI 1 Cyb(haT-uOHBI PA3TUYAIOT C TTOMOIIBIO: NAOIIK-1.2

a. HuTara cepedpa (+ HNOs)
b. xmopuna 6apust

C. XJIOpUA KaJbIHs

d. pacTBopa iiona

2 I'pynnoBeIM peareHTOM KaTUOHOB Il aHaTUTUYECKON TPYIIIIBI SABIIAECTCS: NAOIIK-1.2
a. TUAPOKCHUJI HATPHUS

b. ruapokcu aMMOHUS

C. XJIOPOBO/IOPOIHAS KUCJIOTA
d. cepHas Kuciora
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3 Bydepubim aeiicTBreM 001a1aeT pacTBop: NOIIK-1.2
a. NH4Cl1 + HCl

b. CH;COONa + NaOH

c¢. CH;COOH + CH3COONa
d. CH;COOH + CH3;COONH4

UT.AO.

TecrupoBanue: KonnuecTBeHHbIM XuMuieckuil ananus (temsl 2.5 - 2.8. «Ilepmanranatomerpusi.
HNonomerpus. bpomarto- u 6pomomerpusi. Hurputomerpus. Llepumerpus. JluxpomaTomMmeTpus»).

buner
Ne ni/n 3aganue Nuauxkarop
1 OcCHOBHOE ypaBHEHHUE IEPMAHIAHATOMETPUU: NAOIIK-1.2

a. MnO4 + & <> MnO4>

b. MnO,~ + 8H* + 5¢ <> Mn>* +4H,0
C. MIlO47 + 4HJr + 3€ < MI’IOQ + 2H20
d. Mn>* + 28 <> Mn"

2 TuTpoBaHME THUTPAHTOM HECKOJIbKMX TOYHbIX HaBecok | MJIOIIK-1.2
OIIpEEIIIEMOr0 BEILIECTBA — 3TO CIOCOO .................. HABECOK.

Ilpasunvuviit omeem - omoenvHvIX

3 B xauecTBe HHAMKATOpa B MOAOMETPUU IIPUMEHSIOT: NJOIIK-1.2
a. henondranenH
b. nudenmmamua
¢. KpaxmaJl

d. meTunopaHx

uT.nO.

KonTposbnas padora. Pacuetnsie 3anaun: HcTpyMeHTabHbIE ((PU3MKO-XUMUYECKUE) METO/IbI
aHanusa (tema 3.2-3.10. «Ontuueckue meroanl aHanm3a. Knaccudukanusa. Teoperndeckue OCHOBBI
CHEKTpaJIbHBIX MeTON0B aHanm3a. dotomerpus. Pedpakromerpus. Ilorenumomerpus. [lonsporpadusi.
Awmriepomerpruueckoe TuTpoBanue. Kymonomerpus. MonooOmeHHass xpomarorpadusi. bymaxknas wu
TOHKOCJIOMHAS Ta30Basi, )KHUIKOCTHAS, Ta30-KUIKOCTHASI XpoMaTorpadusi»

buner 1

vy o . 3

Hagecky nuxpomata Hatpus mMaccoit 0,0280 r pacTBopuiiu B MepHOii koibe o0bémom 100,00 cm”.

OnTHueckasi MIOTHOCTh MOJy4eHHOro pacTBopa npu A=430 HM u TomuuHe cios 1 cm pasHa 0,715.
Bbruucnuth MONSpHBIN U yI€IbHBIH KO3 QHUIIUEHTH! CBETONOTIIOICHHUS.

Pemenne.
B ocHoBe pemenust 3aaun exut 3akoH byrepa-Jlambepra-bepa: A=k-C- €, rne k= E nnu ¢,
C=C (%) nmm C,,.
E=A/C (%); e= A/ Cy
Omeem: 25,53 r o o ! 751,1 Mostb - v oM !

buner 2
Yepes KOJOHKY, 3allOJIHEHHYIO KaTHOHMTOM B H'-(hopMe, mpomycTHin pacTBop cyib(aTa Kajus.

Ha tutpoBanue amoara 3arpatmiu 6,50 eM® 0,0100 Moss/am” pacTBopa ruapokcuaa Hatpus. Paccunrars
conepxkanue (T) cyabdara Kaaus B pacTBOpE.
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Pemenue.
YpaBHEHUS peakinii, JISKAIMMX B OCHOBE PaCUeTOB:
2Katnonut-H + K,SO4 —2Katnonut-K + H,SOy
f,=1/2
HQSO4 +2NaOH — NaQSO4 + HQO
Q= Traon/ k2s04'V
Omeem: 0,0056 T

KosasoxkBuym (temsl 1.2 - 1.6 «KadecTBeHHBII aHATTN3Y).
buner 1

1. OxkuCcIUTENPHO-BOCCTAHOBUTENIBHBIE PEAKIIMM U HarpaBiieHue ux nporekanus. J/1C peakuuu B
CTaHJAPTHBIX ycJI0BUAX. CTaHIApPTHBIN U pealibHbIM peloKc-II0TeHIMalbl. Y paBHeHne HepHera.

2. O6mrast xapakTepucTika aHHOHOB Il rpynmel. YpaBHEHHsI peakluid ¢ TPYIIOBBIM PEareHTOM.
Tunbl aHATUTUYECKUX peaKIHid, TPUMEHSEMbIC JUIsi OOHApYKEHUs O3TUX AaHHOHOB (IIPUMEPHI).
Obnapy>xenue okcanat- 1 pochaT-uOHOB, AHATUTHUECKUE CUTHAIIBI U CIIOCOOBI BHITTOJIHEHUS PEaKIUil.

3. Paccuutarh BOIOpPOAHBIN M TMAPOKCUIHBIN nokazarenu 0,2 MOJIB/ M’ pacTBOpe aMMHakKa
(K=1,75-10").

Omeem:

1. OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIMA — 3TO PEAKIUH, IIPOTEKAIOIIUE C U3MCHEHUEM CTEIICHU
OKHCJICHUS Pearupyronux 4actuil (MOHOB, aTOMOB, MOJIEKYJ), YTO CBSI3aHO C MEPEHOCOM 3JEKTPOHOB
Mexay HuMH. B o0mem Bune OBP MoHO 3amucarh:
OK] + BOCy <> BOC| + OK 7
[Iporecc mpucoeAMHEHUS AIEKTPOHOB Ha3bIBAIOT BOCCTAHOBJICHUEM
OK | + n€ & BoCy, (a)
[Iporecc oTaaum 3IEKTPOHOB — MPOIECC OKUCTICHHS
BOC; - N€ < 0K ; (0)
[Taper  OK;/BOC; H OKy/BOC; —  HA3bIBAIOTCS  COMPSDKCHHBIMA WM OKUCIIUTEIHHO—
BOCCTAHOBUTEIHHBIMH TTAPAMH.
Hanpasnienue nporexanust OBP onpenensiercs anekrpoasrokymei crtoi peakuuu (3AC unu AE).
DNEKTPOABMKYIIAsl CUJIA PEAKIIMK B CTAaHAAPTHBIX YCIOBHUSIX OMPEAENseTCs KaK pa3HOCTh CTaHAAPTHBIX
OKHCJIUTEIbHO—BOCCTAHOBUTENIPHEIX  IOTCHIIMAIOB OKHCJIATENS ¥ BOCCTAHOBUTEIIS:

3]:[(: =AE= EOKO - EBocO

CraHgapTHBIM OKHCIIMTEIbHO—BOCCTAa-HOBUTEIBHBIM IOTEHIIMAIOM I1apbl HA3bIBAIOT MOTEHILIMAI,
M3MEPEHHBIN 0 OTHOIIEHUIO K HOPMaJIbHOMY BOJOPOJAHOMY 3JIEKTPOJY B CTaHJIApTHBIX ycioBusix (P =
1,013 kITa, t = 25 °C) nmpu aKTHBHOCTSIX OKHMCICHHOH M BOCCTAHOBJICHHON (hOpM paBHBIX | MOMB/IM’.
[ToreHman BOAOPOAHOTO 3IEKTPOAa MpH 000 Temneparype, npu Py = 1,013 kIla (1 at™.) u ags = 1
MOJIB/ZIM’ TIPHHSAT PABHBIM HYJTIO.

Jig  ycnoBui, OMIMYHBIX OT  CTaHJAPTHBIX, PABHOBECHBIM  MOTEHIMAT  OKHUCIUTEIIbHO—
BOCCTAaHOBUTEJIBHON IMapbl pacCUMUTHIBAIOT 0 ypaBHEHHIO HepHcTa, KOTOpoe BBIpakaeT 3aBUCUMOCTH
IIOTEHIIAAja OT MPUPOABI PEIOKC—IIapbl, TEMIIEPATypbl, aKTUBHOCTH OKHMCIEHHOW M BOCCTaHOBJIEHHOW
¢op™m u pH cpenpl.

Jlis ipuOIM3UTENbHBIX PacyeToB MpH 25 °c ypaBHeHue HepHcTa nmeer Bua:

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

n [BoccT.]
2. Bropas rpyrmia aHMOHOB 00bEAUHIET AaHUOHBI, 00Pa3yIOLINE MAJIOPACTBOPUMBIE COEIMHEHHS C COISIMU

3- 2- 2- - 3- _
kaneius u 6apus: POy , SO4 , C,04 , BO,,BO; , B4O;
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OxcallaT-uoH SBIISIETCS BOCCTAHOBHUTCIICM, OCTAJIbHBIC AHWOHLI HC YYAaCTBYIOT B OKHCIWUTCIBHO-
BOCCTAHOBUTEIIbHBIX PEaKITUSIX.
docdar-, cynbdar- u 6opar-aHUOHBI 00PA3YIOT MATOPACTBOPUMBIE OAPUEBBIC COJIM OEIIOTO MBETA,

2 Na3PO, + 3 BaCl, — Baz(PO4)24 + 6 NaCl

Na,SO4 + BaCl, — BaSO4{ + 2 NaCl

2 NaBO, + BaCl, — Ba(BO»),y + 2 NaCl
Oxkcanat- u Qocdar-aHHOHBI 00pa3ylOT MaJOpPacCTBOPUMBIC KalbIIMEBbIE COJIM OEloro IBeTa,
PacCTBOPUMBIC B pa36aBJIeHHbIX MHHCPAJIbHBIX KUCJIIOTAaX.

Na,C,04 + CaCl, — CaC204~L + 2 NaCl

2 NazPO, + 3 CaCl, — Ca3(POy)24 + 6 NaCl

Jli11 0OHapy»XeHHs 3TUX AaHMOHOB HCIIONB3YIOT OCAIUTENIbHbIE PEAKIIUU, IPUMED:
NazPO, + 3 AgNO; — Ag;PO,Y + 3 NaNO;
PeaKIMK KOMILIEKCOOOPa30BaHHs, IPUMED:
Ag3PO4\L + 6 NH4OH — [Ag(NH3),]3PO4 + 6 H,O
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU, TIPUMED:
5 Na,C,04 + 2 KMnOy4 + 8 H,SO, — 10 COZT + 2 MnSO4 + K»SO4 + 5 Na,SO4 + 8 H,O
Peakiyn 0GHapy»KeHHs1 OKcaaT-HOHOB:
1. C rpynmoBsim pearentom BaCl, + CaCl,
Na,C>04 + CaCl, — CaCr04d + 2 NaCl
AHaIUTUYECKUH CHUTHAN: OeNblii KPUCTAUIMYECKUH OCaJ0K, pPacTBOPUMBIH B  pa30aBICHHBIX
MUHEpaIbHBIX KHCIIOTaX, HO He pacTBopuMblii B CH3COOH.
Crioco0 BBITTOTHEHUSI pEaKIin: TPOOUPOIHBIH
2. C pacrBopom nepmanranara kanus KMnO, B cepHokucion cpeze.

5 N32C204 + 2 KMnOy4 + 8 H,SO4 — 10 COzT + 2 MnSO4 + K»SO4 + 5 Na,SO4 + 8 H,O
AHanuTudeckuil curnain: odecuseunBanue pactBopa KMnOy
Crioco0 BBITTOTHEHUSI pEaKIin: TPOOUPOIHBIHA
Peakin o6Hapy»«enus pocdar-1oHOB:
1. C rpynmoBsIM pearenToM: cMech pactBopoB BaCl, + CaCl,
2 Na;PO; + 3 BaCl, — Ba3(PO4)>! + 6 NaCl
AHanuTuyeckui CcUrHaj: Oenbli  KpUCTAUNIMYECKHM OCaJOK, pacTBOPUMBIM B  pa30aBiIEHHBIX
MUHEpaJIbHBIX KHUCIOTaX.
Crioco0 BBINONHEHUS PEAKIUK: TPOOUPOYHBIN
2. C HuTpaToM cepebdpa

Na;POy4 + 3 AgNO; — AgzPO4 + 3 NaNO;

AHaJIUTUYECKUN CUTHAT: KENTHIM 0CaloK, pacTBOPUMBINA B pa30aBIeHHOM Aa30THOM KHUCIIOTE U pacTBOpe
aMMHMaKA.
Crioco0 BBINOIIHEHHS peakiy: TPOOUPOUHBIHA
3. C mar"e3uanbHOM CMEChIO
Na,HPO4 + MgCl1, + NH,OH — MgNH4PO4| + 2 NaCl + H,O
AHanuTUYeCKUN CUTHAJ: Oemblil KPUCTATMUECKU 0CaZioK, paCTBOPUMBII B pa30aBIE€HHBIX MUHEPAIbHbBIX
KHCJIOTaX U YKCYCHOM KHUCIIOTE.
Crioco0 BBITIOHEHUS PeaKIUK: MPOOUPOYHBINA MIIM MUKPOKPHUCTAIUIOCKOITMYECKUMA
3. Pemenue:

NH,OH <> NH," + OH™ — 3T0 CT1ab0e OCHOBAHUE
[OH ].= VK, x Cocn,

pOH = — 1g [OH-]

pH =14 - pOH

Ortser: 2,728, 11,272
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buner 2

1. T'ereporeHHOE€ paBHOBECHME B pacTBOpax 3JIEKTpoJauTOoB. I[Ipou3BeneHHE pacTBOPUMOCTH
(KOHILIGHTpAIIMOHHOE W TepMoJuHaMuueckoe). MoisipHass U MaccoBas pPAacTBOPUMOCTH (pacueTHbIE
bopmybl).

2. O6mias xapakTepuCTHKa KaTHOHOB VI rpynmbl. YpaBHEHUs peakIuii ¢ TPYNIOBBIM PEareHTOM.
Tunbl aHATUTHYECKUX pEAKIMd, MPUMEHSIEMBbIC IS OOHAPYXKEHHS JTHX KATHOHOB (TPUMEPHI).
Oo6napyxenue karnonoB Meau(Il) u Co(Il), ananuTHYecKue CUTHAIIBI M CIIOCOOBI BBHITIOJTHCHHS.

3. PaccuuTaTh KOHUEHTpAIMIO THAPOKCUII-MOHOB MU HMOHOB BOJIOPOJa B PacTBOpPE TUIPOKCHIA
HATpUsL, €CJIM BOAOPOIHBIN MOKa3aTeNlb pacTBopa paBeH 11.

Omeem:

Honnsle paBHOBecusi, CBsi3aHHble C OOpa3oBaHHMEM U PACTBOPEHHEM OCAJIKOB, SIBISIOTCS
00paTHUMBIMU, MOJYUHSIOTCS 3aKOHY JIEUCTBYIONIMX MAcC M XapaKTEpU3YIOTCsS KOHCTAHTOW PaBHOBECHS,
Ha3BIBAEMOM TEPMOAMHAMUYECKUM MIPOU3BeaeHreM pactsopumoctu (ITP").

TepMoauHaMUUECKOE TPOU3BE/ICHUE PACTBOPUMOCTH — IMOCTOSIHHASL BEJIMYMHA MPU CTaHAAPTHBIX
yenoBusx (T =298 K, p = 1 at™.), paBHast MPOU3BEICHUIO aKTHBHOCTEH MOHOB B HACHIIIICHHOM PacTBOPE
MaJIOPacTBOPUMOIO 3JIEKTPOJIUTA C YYETOM CTEXHOMETPHUYECKUX KOIPQPHUIIMESHTOB B YpaBHCHHU
XUMHUYECKOTO PABHOBECHS.

B OTCYTCTBHUEC IMOCTOPOHHHUX MOHOB KOHUCHTPALUMUHU HEC3HAYUTCIBbHO OTINYAIOTCA OT aKTUBHOCTEH
HMOHOB BCJICACTBHUC Majoi MOHHOM CHIIBI pacTBOpa U KOS(b(i)I/II_II/IeHTOB akTUBHOCTH Oam3kux K 1. Ha stom
OCHOBaHUU JIsd HpI/I6JII/I)KeHHI)IX paC‘IéTOB BMECTO AaKTHBHOCTEM HOHOB MOXKHO HCHOJIB30BaTh HX
MOJIAPHBIC KOHOCHTPAIIUM.

Jli1a HekoTopoil MajopacTBopuMoi conu coctaBa KA, MOXKHO 3anucaTs:

KnA, 4 < mK™ + nA™
IIP" =(a," )" -(a," )" wmu ans npuGmmkeHHsIx pacuéros: [IP = [K™]™ - [A™ "

PaCTBOpI/IMOCTBIO AaHHOI'0 BCHICCTBA HA3bIBACTCA KOHUCHTPALMUA €0 HACBIIICHHOI'0 paCTBoOpa IIpu
IOCTOSIHHO} ~Temmeparype. PasinuaoT MOJSPHYIO pACTBOPHMOCTH S  (MOJNB/IM’) M MACCOBYIO
pactBopuMocTs P (r/am’® wmmm /100 em?). Jlnst snmektponmnra coctaBa KA, MOISPHYIO pacTBOPHMOCTH
paccuuThIBaeTCs 1Mo oo1iei Gopmyse:

1P

S:m+n—'
m n

m" -n
MaccoByro pacTBOPUMOCTB PacCUUTHIBACTCS IO (OpMyIIe:
P=S-M

O BO3MOXHOCTM OOpa30BaHMs M PACTBOPEHMsI OCajJKa CYIAT IO BEJIMYMHE MPOMU3BEACHUS
MOJIIpHBIX KOHIeHTpanuit noHos (I1N), cpaBauBas ero c [1P..

VYcnosue Beimanenus ocaaka: 111 > [1P

Ecnu I[N <TIP u 11 = ITIP - ocanox He oOpa3yeTcs

Ycnosue pactBopenus ocaaka: ITM <TIP

2. lllecras (aMMHakaTHasl) aHAIUTHYECKAs TPYIINa KaTHOHOBBKIIIOYAET CIIETYIOIINE KaTHOHBDI:

Cu2+, C02+, Ni2+, Cd2+, Hg2+ )

Bce wmoHbl 1IecTOM aHaMMTUYECKON TPYIIBI SBISIOTCS MPOCTHIMM KaTHOHAMHU d-3JIEMEHTOB,
KOTOpBIE€ PacmoIOkKeHbI B eproandeckoit Tabmuie /.M. Menneneesa B mobounsix noarpymnmnax [ (Cu), I1
(Cd, Hg), VIII (Co, Ni) rpymi.

I'mapokcu bl KATHOHOB 3TOM T'PYIIIBI HE PACTBOPUMBI B BOJIE, LIE]04YaX, HO PACTBOPUMBI B
130bITKE KOHIIEHTPUPOBAHHOTO pacTBOpa aMMHUaKa.

Crioco0bl TpoBEeIEHUST AaHATTUTHUYECKUX PEaKIMid KaTHOHOB 3TOW I'PYMIIbI: TPOOUPOUHBIH,
AKCTPAKIMOHHBIN, XpoMaTorpadguueckuit, MUKpOKPUCTAITIOCKOITUYECKUH.
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IIpumep peakuuu Me” " TPYNIIOBLIM PEAareHTOM:

Cu**+ 4NH,OH —[Cu(NH;),)**+ 4H,0

Jns oOHapy>KeHHs] KaTMOHOB 3TOM TPYIIBI HCIOIB3YIOTCS PEaKUUU KOMILIEKCOOOpa30BaHUS,
OBP, ocaxxnenus.

Peakuuu obnapyxenus nonos meau (I1):

1. C xoHentpupoBanusiM pactBopom NH4OH 2 CuSO4 + 2 NH,OH — (CuOH),SO4 +
(NH4)2SO4

(CuOH),SO44 + 8 NH,OH — [Cu(NH3)4]SO4 + [Cu(NH3),](OH), + 8 H,0

AHaATMTUYECKUIA CUTHAJI: MTHTEHCUBHO CUHUHN pacTBOp aMMuayHOro Komiuiekca meau(1l).

Crioco6 BBITOIHEHUS: TIPOOHPOYHBIH.

2. Peakuus BblZieNIeHUsI MEIM Ha yKelle3HOH macTuHke. Ha rmiactunke obpasyercs.

CuSOy + Fe — Cul + FeSO,

AHanuTUYECKUN CUTHAJ: KPACHOBATOE MATHO MEIU

Crioco6 BBIMOHEHUS: HA )KEJIE3HON IIIAaCTUHKE

3. C rexcarmmanogepparom(Il) kamus

K4[Fe(CN)s] 2 CuSOy4 + K4[Fe(CN)s] — Cu,[Fe(CN)s|\ + 2 K»SO,

AHaJIUTHYECKUN CUTHAT: KPAaCHO-OYpBIi 0cagok
Cnioco0 BBIMOTHEHUS: TPOOUPOUHBIN

4. C nonunom kxamusi KI ocanka momuma menu(l) mBera «CIOHOBOM KOCTH», OJHOBPEMEHHO
BBIICTIUBIIHMIICS] CBOOOTHBIN MO/ OKPAIINBACT PACTBOP B OYPO-KOPHUYHEBEIH IIBET.

2 CuSO4 +4 KI— Culb 4 + I + 2 KoSOy

AHaAIMTUYECKUI CUTHAJ: OCAJIOK LIBETA «CJIOHOBOW KOCTH)

Crioco6 BBITIOTHEHUS: TIPOOUPOUHBIN

6. C riuuepruHoM B OCHOBHOM cpejie
H

I
H,C - OH HC-0 o-(ltH2

Cu\
CuSOy + 2 NaOH + 2 HC-OH —> H|C-o/ /O-TIH +2 Hy0 + NaySO,
H
H,C - OH H,C-OH HO-CH,
AHaJIMTHYECKUI CUTHAJ: MHTEHCUBHO-CUHUI pacTBOp
Cnioco0 BBINOIHEHUS: TPOOUPOUHBIN
Peaxiiun oOHapyxeHus noHa koobanbta(ll):

1. C terparnounanomepkyparom(Il) ammonus (NHy)[Hg(SCN)4]

COClz + (NH4)2[Hg(SCN)4] — CO[Hg(SCN)ﬂ»L +2 NH4C1

AHaJTUTHYECKUN CUTHAII: KPHUCTAIbl SPKO-CUHEro IBeTa B (hopMe NEHAPUTOB, BBITSIHYTBIX
TPEYTrOJILHUKOB U KPECTOB

Cnoco0 Beimonnenus: MKC

2. C tnormmanaroM ammounst NH4;SCN

CoCl; + 4 NH4SCN — (NHy)2[Co(SCN)4] + 2 NH4CI

AHaTMTAYECKUIA CUTHAJ: OPTAaHUYECKUI CIIOU SPKO-CHHETO IBETa

Crioco0 BBIMTOTHEHUS: SKCTPAKIIMOHHBIN

3. Pemenue:

NaOH — Na'+ OH - CHJIbHBIH 2JIEKTPOJIUT

[HY] =107

[OH | =K,./[H]

Otser: 107! MOJ'IB/,ZIM3, 1 O_3MOJ'II)/JIM3
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KonnokBuym (temsl 2.2 - 2.11 «Tutpumerpuueckrue METObI aHAIN3aY).
buner 1

1. AprenTomeTpusi, 000CHOBAaHUE M OCHOBHOE YpaBHEHHE METO/IA.

Krnaccudukanus no xapakrepy NpuMeHsIEMbIX HHIUKATOPOB.

2. CriocoObl IpUTOTOBIIEHUSI TUTPAHTOB. [IpUroToBieHe pactBopa nepMaHraHara Kajusl.

3. Paccuuraiite maccoByto aoiwo (%) cynbdara marHus B pactBope, eciu Ha TutpoBanue 10,00 cM’
3TOr0 pacTBopa uzpacxoaonano 9,00 em’ 0,1 Mo/’ pactBopa tpuiiona b ¢ K;; = 1,0200.

Omeem:
1. Merton ocHOBaH Ha 00pa30BaHUK MaJIOPACTBOPUMBIX coleil cepedpa. OCHOBHOE ypaBHEHUE METOIA:

X +Agh— AgX|

x =CI, Br, I, SCN

Meronpl: I'eit Jlroccaka (Oe3piHIUKATOpHBIN), Mopa (MHauKatop xpomar kamms), PDasHca XomakoBa
(amcopOumonHble MHAUKATOPHI), Donbrapaa (MHAMKATOP >Kele30aMMOHHMEBBIe KBaclbl), KombpTrodda
(MHIMKATOpP HOAKpaxXMaJIbHbIN KOMILIEKC)

2. Tpu cmoco0a MPUTOTOBIIEHUS TUTPAHTOB: MO TOYHOM HaBecKe (M3 MEPBUYHBIX CTaHAAPTOB), IO

npUOIN3UTENIbHON HaBeCKe (M3 BTOPUUHBIX CTAHIAPTOB), U3 (PUKCAHATIA.

TutrpoBaHHBII pacTBOp IE€pMaHraHaTa Kajlus TOTOBHUTCS 110 TPUOJM3UTEIbHOW HaBECKe. OTallbl
[IPUTOTOBJICHHUSL:

1. pacdyer TeOpeTHMUECKON HaBECKM BellecTBa Ui IMPUTOTOBJIEHUS pPacTBOpa HEOOXOAMMOMN
KOHIICHTpaluu 1 00beMa 1o ¢popmyie: a=TxV;

2. B3STHE HABECKU HAa TEXHOXUMHUYECKUX BECaX C TOYHOCTBIO JI0 COTHIX IPaMMa;

3. mepeHOC HaBECKM B 3apaHee OTKaJIMOpPOBaHHBIM COCYA TEMHOIO CTEKJa M pacTBOPEHUE B
JUCTUIUTMPOBAHHOM Boje. JloBecTH 10 METKH, epeMeniaTth U OCTaBUTh B TEMHOM IIPOXJIaJIHOM MECTE Ha
7-10 cyrok;

4. pacTBOp OTUIBTPOBATH YePe3 CTCKIISTHHBINA QUIIBTP;

5. MpPOBECTH CTaHIAPTHU3ALMIO M0 CTAaHAAPTHBIM BellecTBaM (IL[ABEIEBOW KHUCIIOTE, OKCAJlaTy HaTpHUs,
okcuay mbiibsika (I1I), conu Mopa) crioco6oM oTienbHBIX HABECOK MIIH NMUIIETUPOBAHUS;

6. paccunTarh KO3((PULHEHT NONpaBKu Mo Gpopmysam:

1P
K= Acr.B_Ba K= Ver - Ker
b
r TP/ Vi Vi
CT.B-BY

3. Pemenue.
VYpaBHeHuUe, JexKallee B OCHOBE PacueToOB:
Mg+ H,Y — MY +2H
f;=1, mpsiMmoe TUTpOBaHUE.

Q=T na2n2v/™mes04V* Ky
Crnioco6 OoT/1eNIbHBIX HABECOK.
o (%) =Qla
OtseT: 0,11%

buner 2

1. Knaccudukanusi THTpUMETPUYECKUX METOOB IO THUITYy PEAKIMH, JISKAIUX B OCHOBE METOJa, IO
BApUAHTy TUTpoBaHUs. [Ipumepsl.
2. Omnpenenenne MaccoBOM JOJIM YKCYCHOM KHCIIOTBHI B pacTBOpe, 00OCHOBAaHME, BapUaHT TUTPOBAHUS,
WHIUKAIWS, pacyeTHbIE (POPMYIIBI.
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3. PaccumtaTh KO3(HUIMEHT MONPABKH PacTBOPA GPOMATA KAlMsl, €CTH s MpUroToBIeHus 3,00 M
pacTBOpa €ro ¢ MOJISIPHOM KOHIIeHTpanuen s3xkBuBaienTa 0,0250 MOJIB/IM® B3siTa HaBecka 2,5000 r.

Omeem:

1.ITo Tuny peaxkumii:
KucnoTHo-0cHOBHOE TUTPOBaHUE H30+ +O0H™ — 2H,0
(mporonuromeTpus)
OKHUCIIUTENBFHO-BOCCTAHOBUTEIILHOE OK; + BOC, — OK, + BO(C;
TUTPOBaHUE (PEIOKCMETPUS)

OcagurenpHOE TUTPOBAHKE (CEAUMETPHS) mK" 4+ nA" — KaAnd

KommiekcumeTprieckoe THTPOBaHHE M™ 4+ nL =ML,

(KOMILICKCUMETPHS )

[To BapuaHTy TUTpOBAHUS:

[Tpsimoe TUTpOBaHUE Henocpenctsennoe TUTPOBaHUE
AHAIU3UPYEMOI'O BELIECTBA TUTPOBAHHBIM PACTBOPOM
OOpatHoe TuTpoBanue (1O B3aumopeiicTBue aHaan3upyeMoro BeIIECTBa
OCTaTKYy) ¢ M30BITKOM THTPaHTa, HETPOPEATUPOBABIIYIO YaCTh
KOTOpOTO TUTPYIOT BTOPBIM TUTPOBAHHBIM

pacTBOpoM
3aMecTUTeNbHOE TUTPOBAHHE B3aumopeiicTBue aHaaM3upyeMoOro BelecTBa
(110 3aMeCTHUTEIIO) CO BCIIOMOTraTEJIbHBIM pPEareHTOM, B Ppe3yJbTaTe

KOTOPOI'0 BBIACIAECTCS JKBUBAJICHTHOE KOJIMYECTBO
IPOJYKTA (3aMECTUTENIS) PEAKIIMH, KOTOPBIM TUTPYIOT
TUTPOBAaHHBIM PaCTBOPOM

PeBepcuBHOE TUTpOBaHKE TurpoBaHue u3BECTHOro 00bEMa TUTpaHTa
PacTBOPOM aHAJIU3UPYEMOTO BELIECTBA

2. YpaBHEHHE PEaKI[iH, JISKAIIEES B OCHOBE ONPE/ICIICHHS:
CH3;COOH + NaOH — CH3;COONa + H,0

M CH;3;COOH = 60,00 r/moib , (hakTop SKBUBaJIECHTHOCTH paBeH 1.

BapuaHT TUTpOBaHUS: IPSIMOE TUTPOBAHUE

Wupukarop: ¢peHondraisent, TUTpOBATh OT OECIBETHOTO A0 OJe1HO-po30BOro, yctounsoro 30 cek
Crnioco0 TUTpOBaHUS: OTAEIbHBIE HABECKH.

dopmyna pacyeTa MacCoBOU J0IH B Yo:

meop 3 3
a)%(x) — TTP/X KH VTP 100

ay
3. Pemenue.
OcHoBHOe ypaBHeHHe GpomaTomerpun: BrO; + 6H' + 68 <>Br + 3H,O

f,=1/6
Ki= Cip/Creop.  Cop=a/M, -V
Otser: 1,1977

4.1.4. lIkana olleHUBaHUS JUJISl TEKYILETO KOHTPOJIS.
TectupoBanue - quddepeHpoBaHHas OLEHKA!
90 -100 % 06amIoB — OLIEHKA «OTJIIMYHOY,
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75 - 89 % GamioB — OLIEHKA «XOPOIIIOY,
51- 74 % GannoB — OIIEHKa «YAOBJIECTBOPUTEIILHOY,
0 — 50 % 0anioB — OLIEHKA «HEY10BIETBOPUTEIBHON.

KonTponbHas pabota - nuddepeHnrpoBaHHast OICHKA!

- OICHKA «OTJIMYHO» — BBICTABIISIETCS OOYYaroIIEMyCsl, MPABUILHO PEIIMBIIEMY 3a/1a4y, HAIKCABIIEMY
ypaBHEHHE PEAKIIMH, €CIIU 3TO HEOOXOIUMO JJIs PEUICHHUS 33/1auH, YKa3aBIIEMy BCE CIMHHUIIbI H3MEPCHUS
Pa3IUYHBIX BEJIMYMH U HE C/ICJIABIIEMy MaTEMaTHUYECKON OMIMOKH B BBIYMCIICHUSIX.

- OIICHKA «XOPOIII0» — BBICTABIACTCS O0YUYaIOIIEMYCsl, €CJIM OH JOMYCTUJI HE3HAYUTEIbHBIC OIIMOKHU (HE
pOCTaBJICHbI KOAPPHUIIUCHTHI B YPABHEHUHU PEAKIIUH, HE BE3/IC yKa3all CAUHUIIBI H3MEPEHHS).

- OIICHKa «Y/IOBIICTBOPUTEIILHO» — BBICTABIISICTCS OOYYArOIIEMYCs, €CJIM OH PElIMJ 33jady, HO He
npoctaBii KO3(GGUIMEHThl B YPAaBHCHHUHU PEaKIMH, HE yKa3ajl B psje CIIy4acB CAMHHUIBI H3MEPEHHUS,
caciiajl MaTeMaTUICCKYIO OH_II/I6Ky B BBIYHCJICHUAX.

- OLICHKA «HEYIOBJIETBOPUTEIBHO» — BBICTABIIACTCS 00YJAOIIEMYCsl, €CJIM OH HE PEIUII 33/1a9y.

Komnoksuym - nuddepenurpoBanHast olieHKa:

- OLEHKa «OTJIMYHO» — BBICTABIsEeTCd OOydaroleMmycs, I10Ka3aBLUIEMY BCECTOPOHHHE,
CHCTEMaTU3HPOBAHHBIC, TITYOOKHE 3HAHHSI BOIIPOCOB KOJUIOKBUYMAa M YMEHHE YBEPEHHO MPUMEHSThH UX Ha
IIPAKTUKE IpU pEIIeHUH KOHKPETHBIX 3aJay, CBOOOJHOE U IpPaBHJIbHOE OOOCHOBAHUE IPHUHATBIX
penieHui;

- OLIEHKA «XOpOILI0» — BBICTABIIIETCS 00yUaroLIeMycsl, €CJIM OH TBEPAO 3HAET MaTepuall, F[PaMOTHO
U IO CYILECTBY M3JaraeT €ro, yMeeT NPUMEHSATh IOJy4yeHHbIE 3HAHHUS Ha IpPAKTHKE, HO JONYCKAaeT B
OTBETE€ WM B PELICHUM 337a4 HEKOTOpPblE HETOYHOCTH, KOTOPBIE MOXET YCTPAHUTh C IIOMOIIBIO
JIOTIOJIHUTENBHBIX BOIIPOCOB MPEINOIaBaATENS.

- OLIEHKA «y/I0BJIETBOPUTEIIHO» — BBICTABIISIETCS 00yJaroleMycs, HoKa3aBilieMy (pparMeHTapHbIH,
pa3po3HEHHBIN XapakTep 3HAaHWH, HEJOCTATOYHO IPABWIIbHBIE (HOPMYIHPOBKH Oa30BBIX MOHSATHH,
HapyLICHUs JIOTHYECKON MOCIEI0BATEIIBHOCTH B U3JI0’KEHUU IPOIrPaMMHOI0 MaTepuaia, HO IIPU 3TOM OH
BJIa/IEET OCHOBHBIMHU IMOHSATHSMHU BBIHOCUMBIX Ha KOJIJIOKBUYM TE€M, HEOOXOAMMBIMH Ul JajbHEHIEro
00y4eHHs U MOXKET IPUMEHSTh [OJyYEHHbIE 3HaHUS 110 00pa3lly B CTAHJapTHON CUTYyalLlUu.

- OLIEHKa «HEYAOBJIETBOPUTEIHHO» — BBICTABJISIETCS 00yJaroleMycsi, KOTOpbIii He 3HaeT Oousblei
YaCTH OCHOBHOTO COJIEpP)KaHUSI BBIHOCHUMBIX Ha KOJUIOKBUYM Te€M, JONYyCKaeT IpyOble OMMOKH B
(opMyIMpOBKaX OCHOBHBIX MOHSTUH M HE yMEeT HCIOJb30BaTh IMOJYYEHHbIC 3HAHUS IPU PEIICHUU
TUIIOBBIX IPAKTHUUYECKUX 3a/1a4.

4.2. ®opmbl U MaTepHaJIbl IPOMEKYTOYHON aTTECTALINH.

4.2.1.
aTTECTal[uy 110 TUCLHHILINHE

Kpurepun oueHkn cpopMHpOBAaHHOCTH KOMIIETEHIMH B paMKax I[POMEKYTOUHON

Koz CrpykrypH Kpurtepun onenkn ¢(poOpMHUpPOBAHHOCTH
KOI[ HHIUKATOpAa bl¢ KOMIIeTeHIIUU
KOMIIEeTe JAOCTHIKCHUSA 3JIE€MEHTBbI
HIIMU KOMIICTCHLI U OLCHOYHbIX He cq)opMHp()BaHa C(])OpMI/IpOBaHa
" CpeacTB
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ITK-1

WJIOTIK-1.2.

Ompoc o
ouneram
(Teopernyeck
W BOIIPOC)

- He
OCHOBHBIC
3aKOHOMEPHOCTH
XUMHUYECKUX PAaBHOBECHUMU
B pacTBOpax

- He 3HaeT
TEOPETUYECKHE  OCHOBBI
(UBUKO-XMMHYECKHIX
METOJIOB aHaN3a

- He 3naeT meTomHI,
IpUeMbl U CIOCOOBI
BBITIOJTHEHUST XUMHUYECKUX
METOJIOB ~ aHanu3a s
YCTaHOBJICHHUS
KauecTBEHHOIO0  COCTaBa
BEILIECTB u
KOJMYECTBEHHOTO
onpenenenusi bAB, JIPC u
OMOJIOTHYECKUX 00BEKTOB

- He 3naeT MeTOHI,
MIPUEMBI U CTIOCOOBI
BBITIOJTHEHUS bu3nKo-
XUMHYECKHUX METOJIOB
aHanan3a TUTSt
YCTaHOBJICHHUS
KaueCTBEHHOT0  COCTaBa
BEIIECTB u
KOJIMYECTBEHHOTO
onpenenenusi bAB, JIPC u
OMOJIOTUYECKIX 0OHEKTOB

- He 3maer
OCHOBHOE 000pyaOBaHUE
u PEaKTUBBI TUIS
MPOBEJICHUST XUMHUYECKHUX,
(U3UKO-XMMHYECKHUX
METOJIOB aHAJIU3a

3HaET

- 3HaeT OCHOBHBIC
3aKOHOMEPHOCTH
XUMHUYECKUX PAaBHOBECUH B
pacTBopax

- 3HaeT
TEOPETHYCCKHUE OCHOBBI
(U3UKO-XMMHYECKHX
METOIO0B aHAJIM3a

- 3Haer
MIPUEMBI u CIOCOOBI
BBIIIOJHEHUSI XUMHYECKUX
METOAOB  aHaiau3a A
YCTaHOBJICHUS
Ka4yeCTBEHHOTO cocTaBa
BEIIIECTB 5
KOJIMYECTBEHHOTO
onpenenenusi bAB, JIPC u
OHOJOrHYECKUX 00BEKTOB

- 3HaeT METOJHI,
MIPUEMBI u CII0COOBI
BBITIOJIHCHUS ¢bu3nKo-
XAMHYECKUX METOIOB
aHaIM3a JUIs YCTAHOBJICHUS
KayeCTBEHHOTO cocraBa
BEIIIECTB 5
KOJIMYECTBEHHOTO
onpenenenus BAB, JIPC u
OMOJIOrHYeCKUX 00BEKTOB

- 3HaeT OCHOBHOE
00opy/soBaHNE U PEaKTHUBBI
JUIst MIPOBEICHUS
XUMHYECKHUX, buzuko-
XUMHYECKHUX METOJIOB
aHajau3a

METO/IBI,

Ompoc no
owmeram
(cutyanioHH
as 3a/1a4a)

- He yMeer
BbIOpaTh M 00OCHOBATH
METO u crocob
MPOBEICHUSI aHalM3a B
3aBHCHUMOCTH OT CBOICTB
aAHATM3UPYEMOT0 0OBEKTA

- He yMeer
pabortath Ha
aHAJTUTUYECKOM
00opyI0BaHNH,

HCII0JIb3YCMOM I

- YMeer BbIOpaTh U
o0oCHOBaTb  METOJ U
crnocob IIPOBEICHUS
aHaIM3a B 3aBUCHMOCTH OT
CBOWCTB  aHAJIHM3HPYEMOTO
o0BeKTa

- Ywmeer pabotarb
Ha AHAJIMTUYECKOM
o0opyaoBaHuH,
UCTIOTB3yEMOM TSt
Ka4eCTBEHHOT'O u
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KayeCTBEHHOIO U | KOJIMYECTBEHHOTO aHajIM3a
KOJIMYECTBEHHOT'O aHaJIu3a | MpU BBITIOJIHEHUN
pu BBINOJIHEHUH | XUMUYECKHX METO/I0B
XUMHAYECKUX METOJIOB | aHaJIN3a
aHaimmM3a - Ywmeer paborarb
- He yMeeT | Ha AHAJIMTHYECKUX
paboTtath Ha | pubopax, HCIOJIb3YEMbIX
AHAJTMTHYECKUX MPHOOpax, | MpU BBITOJHEHUH (DUZHUKO-
HCIOJIb3YEMBIX IpU | XUMHUYECKUX METO/I0B
BBITIOJTHEHUH ¢dus3uKo- | aHamM3a
XUMHUYECKUX METO/10B - Ymeer opopMuUThH
aHaNIM3a pe3ybTaThl aHAJIN3A
- He yMeeT
oopmMuth pe3yiIbTaThl
aHaImn3a

Kommerenmust cuutaercss chOpMUPOBAHHON Ha YpoBHE TpeOOBaHWUI K IUCHMIUIMHE B
COOTBETCTBUM C 0O0pa30BaTENIbHON IPOrpaMMOi, €CiM 0 UTOraM NPUMEHEHHS] OLIEHOYHBIX CPEICTB
MIPOMEKYTOYHOM aTTECTAllMd WM MX OTACIBHBIX DJJIEMEHTOB pPE3YJbTAThl, JEMOHCTPUPYEMBbIE
00y4aroImuMcsi, OTBEYAIOT KPUTEPUIO CPOPMHUPOBAHHOCTH KOMITETCHIINH.

Ecnu nmo uroram nmpoBeeHHON MPOMEXKYTOUHOM aTTECTAllMy XOTs Obl OJIHA U3 KOMIIETCHIIMA HE
chopMupoBaHa Ha YpOBHE TpeOOBaHMM K AUCHUILIMHE B COOTBETCTBUU C 00pa30BaTEIbHON POrpaMMOi,
pe3yabTaThl 00yUYaIOMIEroCsi HE COOTBETCTBYIOT KPUTEPHUIO CPOPMUPOBAHHOCTH KOMITETEHIINH.

4.2.2. IlpoMexyTouyHasi aTTeCTaIMs IPOBOAUTCS B (pOpME FK3aMEHa.
4.2.3. OueHoYHbIE CPEJICTBA AJIs IPOMEKYTOUHOM aTTECTAllUH.
[Tpumep THMIOBOTO OHIIETA:

SK3AMEHALIMOHHBIN BUJIET 1

I. IlpoBenute KayeCTBEHHBIN, KOJWYECTBEHHBIM XUMUYECKMH M HMHCTPYMEHTAJIBbHBIA aHAJIN3

COCIMHECHHUS
CoenuHeHue: XJI0pUJl HATPUSL.

1. KauecTBEeHHBIN XUMHUYECKUI aHAJIN3 COEUHEHUS

1.1. KauecTBeHHBIN aHaIU3 KaTHOHA COEAMHEHHUs (Ha3BaTh IPYIIy U IPYIIIOBON PeareHT KaTHOHA
10 KMCJIOTHO-OCHOBHOM Kilaccu(UKalMY, AaTh XapaKTEPUCTUKY IPYIIIbI, HAUCAaTh YPABHEHHUE PEAKIIUU C
IPYIIOBBIM pPEAareHTOM M YpaBHEHUS peakUuil OOHapyXKeHHs C YyKa3aHHeM crocoda BBIIOJIHEHUS,
YCIIOBUH MPOBEACHMS U aHAIUTUYECKOTO CUTHAJIA).

1.2. KauecTBeHHBIN aHaNM3 aHMOHA COEIUMHEHMs (Ha3BaTh HOMEp TPYMIBl MO KIACCH(PHUKAILMU
W.I1. Anumapuna nu H.W. brnok, HanucaTe ypaBHEHHE peaklMM C TPYNIOBBIM PEareéHTOM M ypaBHEHHUS
peaknuii oOHapyKeHHUsl C yKa3aHHUEM Croco0a BBIMOJHEHUS, YCIOBUH MPOBEACHUS U aHAJIUTUYECKOTIO
curHaia. OBP ypaBHUBaTh HOHHO-3JIEKTPOHHBIM METOJIOM).

2. KonnaecTBeHHBINM XUMHYECKUH aHAJIN3 COSIMHEHMS
KonnuecTBeHHOE ompeseneHne coequHeHus MmetogoM Mopa (ompeneneHHe METoAa U ero
000CHOBaHWE, YCJIOBUS W BapuWaHT THUTPOBAHMs, HAIMKCATh YypPAaBHCHHE PEAKIUH OMNpPEICTCHUS U
WHJUKAIIUN KOHEYHON TOYKH THTPOBaHUS, (AKTOp SKBUBAICHTHOCTH, CIIOCOO TUTPOBaHUSA, (HOPMYITBI
pacdeTa Macchl 1 MacCOBOH JIOJTM BEIIIECTBA B aHATTM3UPYEMOM 00pasIie).

3. KonnyecTBEHHBIN MHCTPYMEHTAIbHBIN aHAJIN3 COCUHEHHUS
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KonnyecTBeHHOE oOmpeneneHHe COEAMHEHUS METOJOM HOHOOOMEHHOW Xpomatorpadueit
(ompeneneHue MeToa, Ha YeM OCHOBAH METO/I, BHIOOP MOHUTA, YpaBHEHHE PEaKIINH, JIexkKallleld B OCHOBE
XpomarorpadupoBaHus, I0AT U €r0 TUTPOBAHUE, WHAWKALUS KOHEYHON TOYKH TUTPOBAHUS, (POPMYIIBI
pacuera Macchl 1 MacCOBOI JI0JIM BEIIECTBA B aHAIM3UPyeMOM o0Opaslie).

II. Pemnts 3amauy

PactBop cepnoit kucinorsl ¢ T=0,009800 r/em® ob6vemom 15,00 cm’ oTtuTpoBanu 12,50 cM’
pacTBopa rufpokcuaa Hatpus. PaccunTaiite MOJIIpHYIO KOHLIEHTPALMIO pacTBOpPA T’MAPOKCHIA HATPUSL.

Omeem:

1. KauecTBeHHBIN XUMHYECKUI aHAJIN3 COCTMHCHUS

1.1. KaTrioHn HaTpus 1O KUCJIOTHO-OCHOBHOU Kiaccudukanuu Haxonutcs B 1 (BogopacTBopuMOi
TpyIIe KaTHOHOB) rpymme. ['pynmoBoro peareHTa HeET. BOJNBIIMHCTBO COJIEH HATPUS W THAPOKCHI
pacTBOpUMBI B Bojie. IOH HaTpHs HE y4acCTBYET B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIX.

Peakiiun oOHapyKeHuUs:
1. Peaknus ¢ anterarom auokcoypa(VI)unnka

NaCl + Zn(UO,)3(CH3;COO)s + CH;COOH + 9 H,0 —  NaZn(UO,)3(CH3COO)y - 9 H,O! + HCl

Crnoco6 nposenenus peakmun: MKC

AHaJTUTHYECKAN CUTHAIL: KENTHIC KPUCTAIUIBI TETPA - U OKTA3PUUYECKON (POPMBI, HEPACTBOPHMEBIE
B YKCYCHOM KHUCIIOTE.
2. OkpamBaHue OECIBETHOTO IJIAMEHH TOPEIKHU B JKENTHIN 1[BET.
3. Peakius ¢ NUKPUHOBOM KUCTIOTOM

Crnioco6 mpoBeaenust peakiun: MKC

AHAITMTUYECKHIA CUTHAJ: KENThIE KPUCTAIUIBI UTOILYATON (DOPMBI, HCXOISIINE U3 OJTHON TOUKH.
4. Peakuus ¢ rexcarugpokcoctudarom(V) xamus

NaCl + K[Sb(OH)s] — Na[Sb(OH)s]¥ + KCl

Crioco6 mpoBeieHUs peaKuy: MPOOHPOIHBIN
AHaAMTAYECKUM CUTHAJ: OCJIbIN KPUCTAUIMUECKUI 0CaI0K, PACTBOPUMBIN B IIEIOYaX.

1.2. Xnopua-uon no kinaccupukaunu W.II. Anumapuna u H.U. bnok otHocutcs kx III rpynme
annoroB. C TPYIIIOBBIM PEareHTOM pa30aBICHHBIM PacTBOPOM HUTpaTa cepebpa B cpexe 1 Moms/mm’
HNOj3 06pa3zyet ManmopacTBOPUMYIO B BOJIE COJIb.

Peakiiuu obHapyxeHUS:

1. C rpynnoBsIM peareHToM

AgNO; + NaCl AgCH + NaNO;

Crnioco0 npoBeieHHs] peakluu: TPOOUPOUHBIH

AHanuTHuecKuil  curHam:  Oedblii  TBOPOXKUCTBIM  OCaJOK, pacTBOPUMBIM B H30BITKE
KOHILEHTPHUPOBAHHOT'O pacTBOpa aMMHUaka, kapOoHaTa aMMOHHUS U THOCYJIb(aTa HaTPHsl.

AgCH + 2 NH4,OH — [Ag(NH3),]Cl + 2 H,O
AmMmuakar cepeOpa pa3pylialoT JeiicTBUEM pacTBOpa KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI U
HOIMIa KaHs:
[Ag(NH3),]Cl + 2 HNO3 — AgCI + 2 NH4NO3
[Ag(NH3),]Cl + KI + 2 H,O — Agl{ + KCI + 2 NH,OH
HaoOmromaror BeInageHne 6€JI0ro U KEJITOro ocaaka.

2. KonnuecTBeHHBINM XUMHYECKUH aHAJIN3 COeTNMHECHHUS
Meroa Mopa 1no3BoJIIET ONPEAENUTh XJIOPHUA HATPUS HPSIMbIM BapUaHTOM THUTPOBAHMS B MPUCYTCTBUHU
ocanutenbHoro naaukaropa K,CrO4 B HeHTpabHOM WK CIa0O0IIEIOYHON cpefie, TaK KaK XJIOPHI HaTpuUs
C HUTpATOM cepedpa 0Opa3zyeT MaJopacTBOPUMOE COESIMHEHUE.
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YpaBHEHUS peaKIliH, JICKAIUEC B OCHOBE ONPEIACICHHS:
NaCl +AgNO; — AgCl| + NaNO;
6 KOHEeUHOIl moYKe MUMPOBAHUSL:
2AgNO; + K,CrO4 — Ag,CrOq4] + 2KNO3
M NaCl = 58,44 r/monn M AgNO;3; = 169,87 r/monb
dakTop SKBUBAICHTHOCTH XJIOPH/IA HATPHS paBeH 1.

®opmyisl pacueta Q u o (%):

_ meop K np Q 100
Q —Lreix "B, Ve 3 O=— = -CIIOCO0 OT/JENIBHBIX HABECOK

npak

X
Q-100 QY
@ = ="~ - C0CO0 NUNETUPOBAHUS, TIE Ay~ = — ———
ay %
M.K.

3ﬁKOHquCTBeHHBﬁiHHCTPYMCHTaHBHBﬁiaHaHHSCOGHHHCHHH

Honooomennan xpomamozpagusa ocHoBaHa Ha 0OPATUMOM CTEXMOMETPHUECKOM 0OMEHE MOHOB B
pacTBopax JEKTPOJIUTOB Ha MOABMKHBIE HOHBI HOHOOOMEHHOTO COPOEHTa — HOHUTA (MOHOOOMEHHUKA).
Jlist IpoBeIeHNs OTIPEIENEH s BEIOMPAEM KaTHOHUT B akTuBHOM H'-opme.
VYpaBHEHUsI peaKklLuy, JiexkKallue B OCHOBE OIPEIEICHHUS:
Karnonut-H + NaCl —Katuonur-M + HCI

M NaCl = 58,44 r/monb
HCI +NaOH — NaCl + H,0O
TUTPYIOT ¢ UHAUKATOPOM METHJIOPAHKEM OT PO30BOM OKPACKH pacTBOpPA 10 OPAHKEBOM.

®opmyibl pacuera Q u o (%):

_ Tmeop K Vnp Q -100
Q=Trp/y - m, " Vip s @= =" -CI0CO0 OTACIBHBIX HABECOK

ay

II. Pemiuth 3axauy
YpaBHEHHE peaklMu:
H,SO4+ 2 NaOH— Na,SO4+2H,0
f-1n
3ajaua pemaercs Ha OCHOBaHUHU CIEACTBUS 3aKOHA 3KBUBANEHTOB: C,1- V= Cy2° V)
OTset: 0,24 MOJIB/ M
3K3AMEHAI_II/IOHHI)H71 BUJIET 2

[TpoBennuTe KadecTBEHHBIN, KOJUYECTBEHHbI XMMHYECKUH W HHCTPYMEHTAJIbHBIA aHAIIU3
COCINHCHUA
CoenyHeHne: HOAUA HATPHUS.

1. KauecTBeHHBIII XUHMHYEeCKHHA AaHAJIN3 COeANHEHUS

1.1. KauecTBeHHBII aHaIN3 KaTHOHA COEAMHEHUS (Ha3BaTh IPYIIY U IPYNIOBON peareHT KaTHOHA
M0 KMCJIOTHO-OCHOBHOM KJlaccu(UKaluy, 1aTh XapaKTEPUCTHKY TPYIIIbI, HAMUCATh YPAaBHEHUE PEAKIIUU C
TPYNIOBBIM pPEAareHTOM W YpaBHEHUS peakiuil oOHapyXeHHs C yKa3aHHEM croco0a BBIIOJHEHUS,
YCJIOBUN MPOBEIEHUS U aHATUTUYECKOTO CUTHAJIA).

1.2. KayecTBeHHbIN aHalIM3 aHWOHA COeQUHEHMs (Ha3BaTh rpynny no kinaccupuxamuu H.A.
TananaeBa, HanMcaTh ypaBHEHUE PEAKIIMU C TPYIIIOBBIM PEAreHTOM U ypaBHEHUS Peakluil OOHApYKEeHUS
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C yKa3aHHeM crioco0a BBITOJIHEHUS, YCIIOBUM MPOBEACHNUS U aHAIUTH4YecKoro curHana. OBP ypaBHUBaTH
HMOHHO-3JIEKTPOHHBIM METO/IOM).

2. KoJm4yecTBeHHBLIM XUMHUYECKHH aHAJIN3 cCOeMHEeHUS

KonuyecTBeHHOE  OmpejelieHHe COSAUHEHUs TPaBUMETPUUECKUM  METOJOM  OCaXKJICHUS
(ompenerneHune METOA, Ha KaKUX CBOMCTBAX BEIIECTBA OCHOBAH METOJ, BIOOp OCalUTeNs, OcaxaaeMas u
rpaBUMeTprYeckas (popMbl, HAUCATh YPABHCHHE PEAKIMU OMpEACIICHUs, TPAaBUMETPUUICCKUN (aKTop,
(dbopMyIibl pacueTa Macchl U MacCOBOH J10JIM BEUIECTBA B AaHATTU3UPYEMOM 00pasIie).

3. Kosin4ecTBeHHbII HHCTPYMEHTAIbHBII AHAJIU3 COeIUHEHUS

KonuuecTBeHHOE ormpeneneHne coeauHEHUsT pedpakTOMETPUUYECKUM METOJOM (OIpeneieHue
METOJIa M ero OOOCHOBaHUE, MOKA3aTelh MPEJIOMIICHUS M €r0 3aBUCUMOCTh OT Pa3jUYHBIX (DaKTOPOB,
pedpakToMeTprueckuii (hakTop, CocoObl pacyeTa KOHIIEHTPAIMH BEIECTBA B AaHATTU3UPYEMOM 00pasiie).

I1. Pemuth 3a1auy

HaBecky HuTputa HaTpus Maccoit 1,0154 r pactBopwim B MepHO# koia0e o6séMom 200,00 e’
Paccuutate 00BEM pacTBOpa mepMaHraHata Kajus ¢ MOJSIpHOW KoHIeHTpauuei sxBuBasieHTa 0,0200
Monb/z[M3 n K;=0,9803, HeoOXOoauMBbIii Ha TOJHOE OKHCJICHHUE B KHUCJIOW Cpelie HUTPUTA HaATpPHs,
conepxarierocst B 10,00 oM’ MOJIY4YEeHHOTO pacTBOpa.

Omeem:
1. KauyecTBeHHBIII XUMHYECKHI AaHAJIN3 COSANHEHUS

1.1. Katron HaTpus 1o KUCIOTHO-OCHOBHOH Kiaccudukanuu Haxonutcs B I (BogopacTBopuMoii
rpynne KaTtuoHoB) rpymme. ['pynmoBoro peareHta HeT. BoOJbIIMHCTBO coieil HATpus M THAPOKCH]L
pacTBOpUMBI B Bojie. IOH HaTpus HE y4acTBYET B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHSIX.

Peakuuu obHapyxeHus:

1. Peaknus ¢ auerarom auokcoypa(VI)uunka

NaCl + Zn(U02)3(CH3COO)8 + CH%COOH +9 HQO — NaZn(U02)3(CH3COO)9 -9 HzO\L + HCI

Crioco6 mpoBenenust peakiun: MKC

AHaJTUTHYECKAN CUTHAIL: KENTHIC KPUCTAIUIBI TETPA - U OKTASPUUYECKON POPMBI, HEPACTBOPHMEBIE
B YKCYCHOU KHUCIIOTE.
2. OxpammBaHue OECIIBETHOTO TIJIAMEHU TOPEJIKU B KENTHIN 1[BET.
3. Peakuus ¢ NUKpUHOBOW KUCIIOTOM

Crnoco6 nposenenus peakiun: MKC

AHaJTUTHYECKUN CUTHAM: KENThIE KPUCTAIUIBI UTOIHUATON (POPMBI, HCXOASIIUE U3 OJTHOU TOUKH.
4. Peakuus ¢ rexcarugpokcoctudarom(V) xamus

NaCl + K[Sb(OH)s] — Na[Sb(OH)s]¥ + KCl

Crioco6 mpoBeieHus peakuu: MPOOHPOYHBIN
AHaJIUTHYECKUH CUTHAT: OeNbIi KpUCTAJUIMYECKHH 0CaIOK, PACTBOPUMBIH B IIe/Ioyax.

1.2. Mogun-uon no xnaccuduxanmu mo knaccudukanuu H.A. TanaHaeBa OTHOCUTCS K aHHOHaM
BOCCTAHOBHUTEJISIM, KOTOPBIE 00ECIBEUNBAIOT NIEPMAHTAHAT KA B CEPHOKHUCIION CpeJie:

10 Nal + 2 KMnOy + 8 HySO4 — 5 I + 2 MnSOy4 + KSO4 + 5 NapSO4 + 8H,O
MnO, +8H' +58Mn” +8H,0 | 2

21 -2ee] 5

Peakuuu oOHapyXeHUs:

1. C rpynnoBsIM peareHToM - pactBopoM AgNO;
Nal + AgNO;— Agli+Na NO;
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Crioco6 mmpoBeieHus peakuy: MPOOHPOYHBIN

AHaIUTUYECKUN CUTHAI: JKEJIThIA OCaJOK, HE PAaCTBOPUMBIN B KOHILIEHTPUPOBAHHOM pPACTBOPE
aMMHMaKa.

2. C xmopunom xene3a(Ill) min HUTpUTOM HATPUS B KUCIION cpesie (IKCTPAKITMOHHBIN CITOCO0)

2 Nal + 2 FeCl; — I, + 2 FeCl, + 2 NaCl

Crnioco0 npoBeieHHs peakluu: TPOOUPOUHBIiA

AHAINTUYECKUI CUTHAI: PO30BBIM PACTBOP OPraHUYECKOTO HEIMOJIIPHOTO PACTBOPUTEIIS.

2 Nal + 2 NaNO; + 4 H,SO4 —1, + 2 NO + 2 Na,SO4 + 2 H,O

Crioco6 mpoBeieHus peakum: MPOOHPOYHBIN

AHaJIUTHYECKUN CUTHAJ: PO30BBIA PACTBOP OPraHUYECKOTO HEMOJIIPHOTO PACTBOPUTEIIS.

3. C KOHIIEHTPUPOBAHHON CEPHOU KUCIOTOM

2 HI + HySOu(kopn,) — LT + 50,7 + 2 H,0

Cnioco0 npoBeieHHs peakluu: TPOOUPOUHBIi

AHanuTHYECKUil cUrHAM: (prosIeTOBBIE Maphl Hoaa

4. C xsopamuHoM b (XJ1I0pHO# BOIO#) C BBIICIEHUEM MOJICKYJISIPHOTO HOJA.

2 Nal+ Cl, — I,+2 NaCl

Crnioco0 npoBeieHHs peakluu: TPOOHPOUHBIi

AHaJIUTUYECKUN CUTHAJL: PO30BBIM PACTBOP OPraHUYECKOTO HEMOJIIPHOTO PACTBOPUTEIIS.
5. C consamu cBunna(Il) 2 Nal + Pb(NO3), — PblLy +2 NaNO;

Crnioco0 npoBeieHHs peakluu: TPOOHPOUHBIi

AHaJIUTUYECKUN CUTHAJL: JKEITHIA 0CaJJ0K, pACTBOPUMBIN B KMCIIOTAX M ILIEN0YaX.

2. KonuyecTBeHHBI XUMHYECKUI aHAJIN3 COeJUHEHUSA
I'pasumempuueckuit ananu3 — METOJ, KOJIMYECTBEHHOTO XUMHUUYECKOI0 aHAIM3a, OCHOBAHHBIN Ha
U3MEPEHUM MAacChl ONPEIEIAEMOr0 BELIECTBA MM €r0 COCTABHBIX YACTEW, BBIICISIEMBIX B XMMUYECKU
YUCTOM COCTOSSHUM MWJIM B BHUAEC COOTBETCTBYIOLIEIO COCIMHEHHMS TOYHO H3BECTHOIO COCTaBa,
MOJyYCHHOTO C IIOMOINBI0O XMUMHYECKOW pEaKIWW WM B pe3yinbraTe (QHU3MUECKUX WIH (U3HUKO-
XUMHUYECKUX IIPOLIECCOB.

Woaun Hatpusi ¢ HUTpaTOM cepebpa o0pazyeT MajopacTBOPHMOE B BOJIC COCAMHCHHUE, MIO3TOMY
€ro KOHIICHTPAIIMIO MOKHO OTIPENENISATh TPAaBUMETPHUECKU METOJIOM OCAXICHUSI.

t
Nal + AgNO;— Agl{+Na NO3— Agll+Na NO;
0.9. I.d.
PacueTsr:
F=Mnail/Mag1
® (%) = F-magr -/anar

3. KosinyecTBeHHbIIl HHCTPYMEHTAIbHbIN AHAJIN3 COeIMHEeHUS

PeppakTomerpusi — ONTHYECKUII METOJ aHAIW3a, OCHOBAHHBIM Ha W3MEPEHUM IOKa3aTels
MIPEJIOMJIEHUSI CBETOBOIO Jyda HCCIENyeMbIM BEUIECTBOM Ha TpaHMIE pas3fefia JABYX pa3Iu4HbIX
ONTUYECKUX CPEN.

Iloka3aTteneM mnpesomJieHUsl Ha3bIBAlOT OTHOIIEHHE CKOPOCTH pACIPOCTPAaHEHUsI CBETa B
BO3/JlyX€ K CKOPOCTH PacIpOCTPaHEHUs CBETA B UCIIBITYEMOM BEILIECTBE.

Moaun Hatpust pacTBOPHM B BOJAE M €r0 KOHIGHTPAIMIO B PACTBOPE MOXKHO OIPEACIATH
peppakTOMETPUYECKIM METOIOM.

Oransl aHanu3a:

1. IIpuroToBieHue CTaHJAPTHOTO PACTBOPA C ONIPENEICHHON MaCCOBOM 10JIEH.

2. IIpuroroBiieHHE U3 CTAHAAPTHOTO pacTBopa 10 3TaNOHHBIX pacTBOPOB MMYTEM Pa3BEICHMUS.
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3. Ompenenenue mokasarens NPeIOMIICHUS Ha pedpakToMeTpe JUIsl STAJOHHBIX PAacTBOPOB U
pacdeTt cpeaHero pepakTOMETPUIECKOTO (hakTopa.
4. ITo momy4eHHBIM MOKA3aTEIsAM MPEIOMIICHHUS TOCTPOCHHUE KaTMOPOBOYHOTO TpaduKa.

20
ny,

C, Cer.
5. 3mepeHne nokasaTesns MpeJoMIICHHS U1l pacTBOpa C HEU3BECTHOW KOHIICHTPAIHEH.
6. HaxoxieHue KOHIEHTpAIUK PacTBOpa M0 KaTuOPOBOYHOMY rpaduky.
7. PacueTHbIi cIOCOO KOHIIEHTPALIMHU pacTBOpa Mo Gpopmyie:

8. HaxoxJieHue KOHIIEHTpalK pacTBOpa Mo peppakTOMETPUUECKUM TaOIULIaM.

II. Pemiuth 3agauy

5N21N02+2 KMnO4+3HZSO4—> 5N3N03+2MHSO4+ KzSO4 +3H20

f,="

Macca onpenensiemoro Bemecta B 10 CM3paCTB0pa paccunThiBaeTCs a (opMyJsIe pacuera ag.
Ap= a'mem/VM.K.

Ap= Q

U3 popmynbl pacuera Q 11t IPSIMOTO TUTPOBAHUS PACCUUTHIBAECTCA 00BEM IEpMaHTaHaTa Kaus:
Q=T kmnos/Nan02' V- Ky

Ortsert: 75,06 oM’

4.2.4. lllxkana ollecHUBAHUSL.

- OLEHKa «OTJIMYHO» — BBICTABJIsIETCA OOydarouleMmycs, I10Ka3aBLIEMY BCECTOPOHHUE,
CHUCTEMAaTHU3HpPOBaHHbIE, TNyOOKHE 3HAHMS BONPOCOB OMJIETa 3K3aMEHAa U YMEHHME YBEPEHHO NMPUMEHSTh
UX Ha MpaKTHKe MPHU PELIeHUH KOHKPETHBIX 337ay, CBOOOJHOE M MPaBUIbHOE OOOCHOBAHME MPUHATHIX
peneHui;

- OLIEHKA «XOpOIL0» — BBICTABIIAETCS 00ydJarolIeMycsl, €CIIM OH TBEpPAO 3HAET MaTepuall, FPaMOTHO
U M0 CYWIECTBY M3JIAraeT €ro, yMeeT NPUMEHATH ITOJIYYEHHbIE 3HAHMs Ha NPAKTUKE, HO JOIYCKAeT B
OTBETE€ WM B PEIICHUM 337a4 HEKOTOpblE HETOYHOCTH, KOTOpPBIE MOXET YCTPAHUTh C IOMOIIBIO
JOTIOJIHUTEIBHBIX BOIIPOCOB MPENOAABATEIS.

- OLIEHKA «y/IOBJIETBOPUTEIILHO» — BBICTABISETCS 00yJaroleMycsi, oKa3aBiieMy (pparMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHUM, HEIOCTATOYHO NPaBUJIbHBIE (QOPMYIMPOBKM Oa30BbIX TOHATHH,
HapyLICHUs JIOTHYECKOM MOCIEI0BATEIBHOCTH B U3JI0’KEHUU IPOIrPaMMHOI0 MaTepHuaia, HO IIPU 3TOM OH
BJIa/ICET OCHOBHBIMU IOHSATUSMHU BBIHOCHUMBIX Ha S5K3aMEH TeM, HEOOXOIMMBIMM MJis JajbHeHIero
00y4eHHs U MOXKET IPUMEHSTh MOJyYeHHbIE 3HAaHUS 110 00pa3ily B CTAaHJapTHON CUTYyallUH.

- OLIEHKA «HEYAOBJIETBOPUTEIBHO» — BBICTABJISIETCS 00yYaroleMycsi, KOTOpPbIH HE 3HAeT OoJblIen
YaCTH OCHOBHOT'O COJIEP’KaHMs BXOJSAIIMX B OMJIET 3K3aMEHa BOMNPOCOB TEM JAMCLUIUIMHBI, JOIMYCKAeT
rpyOblie omuOKku B GOPMYyTUPOBKAX OCHOBHBIX MOHATHUN M HE YMEET HUCIOJIb30BaTh MOJyYeHHbIE 3HAHUS
IIPYU PELICHUN TUIIOBBIX IPAKTUYECKUX 33]1a4.
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4.3. CoOOTBETCTBME OLIEHOYHBIX CPEACTB MPOMEKYTOYHOM AaTTECTAlMM 110 JUCHUILUIMHE
(hopMUPYEMBIM KOMITETCHIIUSIM

Kon Kox nHanKaTopa OueHovHbIe CPeACTBA MPOMEKYTOYHOM aTTeCTAIIUN
KOMIIeTeH AOCTHKEHU S
Omnpoc no oureram
107071 KOMIIeTeHIUH
TeopeTuueckuii BOIpoc CuTtyarmonHas 3aja4ya
OIIK-1 NJOIIK-1.2. + +

5. MeToauveckne MaTepHAJIbI 10 OCBOEHHUIO TUCIUIJIMHBI
Mertoaunueckue matepuansl o nucuuruinne (Ipunoxenue).

6. YueOHas auTepaTypa s 00y4aronmuxcs no JUCUUILIHHE

1. Xapuronos, 0. . Ananutuueckass xumus. AHanutuka 1. OOmEe TEOpPEeTUYECKHE OCHOBBI.
KauectBennsiii anaym3 / XapuronoB 0. fl., I'puropreBa B. 10., Kpacurok U. U. (mn.). - Mocksa:
I'D0TAP-Menua, 2022. - 688 c¢. - ISBN 978-5-9704-6183-9. - Texkcr: anektponHbiii // DBC
"Koncynbrant crynenrta": [cait]. - UR: https://www.studentlibrary.ru/book/ISBN9785970461839.html. -
Pexxnm octyma: 1o noamnucke.

2. XaputoHos, lO. fI. Ananutuueckas xumus: yueoHuk / FO. 5. Xaputonos. - Mocksa: [DOTAP-
Menua, 2022. - 320 c. - ISBN 978-5-9704-7075-6. - Tekcrt snextponusiii // ObC "KoHcynbTaHt
crygerra: [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970470756.html. - Pexum
JOCTYTA: 1O MOJITUCKE.

3. Ananutuueckass xumus. B 3 4. Yacte 3. OU3NKO-XMMUYECKHE METOJbl aHalnM3a  y4eOHO-
metoamdeckoe ocodbue / Cocrt. 10. H. Bracora, O. U. boiikosa, T. H. Bairyesa, E. B. lBanosa, 10. M.
ATtpomenko. - Mocksa bepnun: dupekr-Meaua, 2020. - 133 c. - ISBN 978-5-4499-1831-4. - Tekcr:
ANEKTPOHHBIN /! 3BbC "KoHcynbpTaHT cTyaeHTa': [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785449918314.html. - Pexxum nocryna: mo noamnucke.

4. Banoga, (Konsuiosa) B. JI. AHanuTnueckast Xumust 1 GU3NKO-XUMHUECKUE METO/Ibl aHAJIN3a!
npaktuky™m / B. JI. Banosa (Konsutosa), E. U. [Tapmuna. - 5-e u3g, crep. - Mocksa Jlamxkos u K, 2023. -
198 c. - ISBN 978-5-394-05402-0. - Tekct anextponuslii / bC "KoHncynbranT cryaenrta": [calT]. -
URL: https://www.studentlibrary.ru/book/ISBN9785394054020.html. - Pexxum noctyna: mo noamucke.

7. MaTepHaJII)HO-TeXHI/I‘IeCKaﬂ 6333, HH(l)OpMaHHOHHbIe TEXHOJOIMd, MIPpOrpaMmMHOE
oﬁecneqelme, COBPEMECHHBLIC HpO(l)eCCI/IOHaJ'lLHbIe 0a3mbl JAaHHbIX U I/IH(l)OpMaIII/IOHHbIe ClIpaBOYHLIC
CUCTEMBbI

JlabopaTopHble 3aHATHS TO KAYECTBEHHOMY W KOJIMYECTBEHHOMY XHMHYECKOMY aHallu3y Ha
kadenpe mpoBOAITCS B YUEOHBIX ayAUTOPHSIX, B KOTOPBIX UMEIOTCS B HAJTMYUU HEOOXOAUMBIE PEAKTHBBI
1 o0opyIoBaHUE (XMMHUYECKask MOCY/Aa, IKCUKATOPHI, IEHTPU(PYTH, CYyITMIbHBIE MIKAa(bl, aHATUTHYECKHE
BECHI).

JI1st IpoBeICHUS 3aHITHIA TI0 HMHCTPYMEHTAIBHBIM METOaM aHaJIM3a UCIONB3YIOTCS (POTOMETPHI,
pedpakToMeTpsl, XpoMmartorpadpudeckue KOJIOHKH, XpomarorpaduyecKue TUIACTUHBI, MOTCHIIMOMETPHI.
[IpakTHdeckwe 3aHATHS TPOBOAATCS B BHJIC CEMHHAPOB, JCMOHCTpAIlMH JKCIEPHUMEHTOB |
WCIIOJIb30BAaHUsl HATJISAHBIX MMOCOOWH, peIIeHHs 3a/lad, OTBETOB HA TECTOBbIC 3a/laHWs M HAMUCAHU
KOHTPOJBHBIX padoT.
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OO0pa3oBarenbHbIE TEXHOJIOTHH — KOMMYHUKATUBHBIE TEXHOJOTUHU (AUCKYCCHs, coOOece0BaHue),
HEUMHTAIIMOHHBIE TEXHOJOTUU (JICKIINHN).
CoBpeMeHHbIe TpohecCHOHAIbHBIC 0a3bl TaHHBIX U WH()OPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI HE

UCTIOJB3YIOTCSI.

[Tporpammuoe obecnieuenue odbmero HazHaueHus:: Microsoft Windows, Microsoft Office 2007
Suites, Adobe PDF DC.

[TomerieHust uIsE CaMOCTOSTENILHONM paOdOThl 00YYAIOLINXCSl OCHALICHB KOMIIBIOTEPHON TEXHUKOMH
C BO3MOXXHOCTBIO TMOJKJIIOYEHHUS K HH(POPMALlMOHHO-KOMMYHMKAIMOHHON cetu «VHTepHeT» W
oOecrieueHreM J0CTyla B 3JEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTelIbHYIO Cpeay, ydeOHas mebenb
JUTs1 OO y4JaroImuXcst (CTOJIBI ¥ CTYJIbSA).

OO6opynoBanue, oOecrneunBarollee aJanTallli0 3JIEKTPOHHBIX M IEYaTHBIX 0O0pa30BaTENIbHBIX
pecypcoB il 00y4aromuyecs: U3 Yucia JUI C OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: TOPTATUBHBIN
PYYHOU BUJICOYBEIMUNUTEND — 2 IIT, paJHOKIIacC (3ayIIHbII MHIYKTOP U MHAYKIIMOHHAs NeTid) — 1 miT.

Beixon B cers «MHTepHeT» B HaimuyuM (C BO3MOXHOCTBIO JIOCTyNIa B 3JEKTPOHHYIO
MH(OPMAIIMOHHO-00pa30BATENBHYIO CpeNy), CKOpocTh moakmouerns 100 mout/cex.
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AHHOTAIIUS PABOYEN ITPOT'PAMMBI JIUCIHUILIAHBI

b1.0.18 AHaguTnyeckas XuMHs

Kon u HaumenoBanue cnenuanbHocTu: 33.05.01 ®apmanus

KBanupukauus (cTenedsb) BoInyckHUKA: [[poBu3op

®opma o0yuenusi: Ounas

®opmupyemasi(bie) KOMIeTeHuusi(1):

JucuumiuHa «AHaIUTUYECKask XUMHUS 00eCIIeurBaeT OBJIA/ICHUE CIEAYIOIMMMU KOMIETCHIIUSAMU:

OIIK-1: CriocobeH HCIonIbh30BaTh OCHOBHBIE OMOJOTHYECKHE, (PU3UKO-XUMUUYECKHUE, XUMHYECKHE,
MaTeMaTHYeCKUe METOIbl JJsl pa3paldOTKH, HCCIEAOBAHUM W OSKCIEPTU3bl JEKApCTBEHHBIX CPEJCTB,
U3TOTOBJICHMS JIEKAPCTBEHHBIX NIPENIapaToB.

NIOIIK-1.2. IIpumeHsieT OCHOBHBIE (PH3UKO-XMMHUYECKHE U XUMHUECKUE METO/IbI aHATIN3a JIJIs
pa3pabOTKH, HUCCIENOBAHUI M 3KCHEPTU3bl JIEKAPCTBEHHBIX CPEJICTB, JIEKAPCTBEHHOIO PACTUTEIHHOIO
CBIPbS U OMOJIOTUYECKUX OOBEKTOB
O0bem n MecTo AucnuIUIMHBI B cTpykType OIIOII:

Jucuunnuza otHocuTes K o6s3aTenbHoil uactu OIIOII, ocBauBaetcs Ha 2 kypcee (3, 4 cemecTpsl), B
COOTBETCTBUM C YYEOHBIM IIJJaHOM, OOIIas TPYAOEMKOCTb IUCLUIUIMHBI B 3a4ETHBIX EAMHMIIAX
cocrapisieT 10 3.e. (360 akaz. yacos).

Conep:xanue TMCUMILTUHBI:

Paznen 1. TeopeTnueckue OCHOBbI XMMHUYECKOTro aHain3a. KauecTBEHHBIM XMMUYECKHUI aHAIM3.
Tema 1.1. OcHOBHBIE MOHATHS XUMHUYECKOTO aHaim3a. Kiaccupukanum KaTHOHOB M aHMOHOB. AHAIIU3
HEOpraHuyeckux coeanHeHui. [loctanoBka nesneil 1 3a1a4 aHATUTUYECKOW XUMUU: TTOTYyYEHUE ONBITHBIM
MyTeM JIaHHBIX O XMMHYECKOM COCTaBE BEIIECTBA JIOOBIMH METOJaMH: (PU3UYECKUMHU, XUMHUYECKUMH,
¢busuko-xumMuueckumMu Meroaamu. Tema 1.2. Teopuss pacTBOpPOB, XMMHUYECKOE PaBHOBECHE M 3aKOH
neiicrByromux macc. KoHcTaHThl paBHOBecus M UX 3HadeHue B aHanuze.. Tema 1.3 ['ereporennoe
paBHOBECHE UM 3aKOH JIEHCTBYIOIIMX MacC B XMMHMYECKOM aHanuze. l[Ipou3BeneHue pacTBOPUMOCTH,
pacTBOPUMOCTh. YCIIOBUsL 00Opa3oBaHUS W PacTBOpPEHHS ocaiakoB. JpoOHoe ocaxknenuwe. Tema 1.4.
PaBHOBecue M 3aKOH JEHCTBYIOIIMX MAacC B pacTBOPax MPOTOJIUTOB NPUMEHUTEIBHO K XMMHUYECKOMY
aHann3y. KoHCTaHTBI KHMCIOTHOCTM W OCHOBHOCTU. ABTONPOTOJM3 BOJBL. bydepHble pacTBOpHI.
Amdomnutsl. Tema 1.5. PaBHOBecHe 1 3aKOH JAEHCTBYIOLIMX Macc B pacTBOPaX KOMIUIEKCHBIX COEAMHEHUM
B XxuMmuyeckoMm aHaimze. Tema 1.6. OKUCIUTEIHHO-BOCCTAHOBUTEIHHOE PpABHOBECHE U 3aKOH
JEUCTBYIOIMX Macc B XUMUYECKOM aHaiu3e. Tema 1.7. AHanu3 cMecu BEIECTB HEM3BECTHOI'O COCTABA.
Tema 1.8. KauecTBeHHBIN aHAIU3 OPraHUYECKUX BEIECTB. DJIEMEHTHBIM aHanu3. CTPYKTYpHBIN aHAIU3.
Hcnonp30BaHne OpraHMYECKUX PEAreHTOB B XUMUYECKOM aHAJIM3E.

Paznen 2. KonuuectBeHHblii xumuueckuilt ananu3. Tema 2.1. I'paBumMerpuueckuil aHamus.
3HAKOMCTBO C MPUHIUIAMH U CIIOCOOaMH TPaBUMETPHUUECKOTO aHAlIM3a U OCHOBHBIMH HAIIPaBJICHUSMU,
UCIIOJIb30BaHUs ero B aHaiuze. Tema 2.2. Tutpumerpuueckuid aHanu3. OCHOBHBIE MOHSTHSL.
TurpoBaHHBIE pacTBOPHI. 3HAKOMCTBO C MPHUHLIMIIAMH U CIOCO0AaMM THUTPUMETPHUECKOTO aHalIu3a U
OCHOBHBIMM HalpaBJICHUSIMH, HCIOIb30BaHU €ro B aHanu3e. OCHOBHBIE HUCIIOJIb3yeMbl€ 3aKOHBIL. Tema
2.3. MeToapl KHCIOTHO-OCHOBHOTO TUTPOBaHMs (HEWTpanu3iuu). TUTpoBaHHWE B BOAHBIX M HEBOJHBIX
cpenax. M3yuenne MeTo0B KUCIOTHO-OCHOBHOTO TUTPOBAHUS: TUTPAHTHI, UX CIIOCOOBI IPUTOTOBJIECHMUS,
BapUaHThl, CHOCOOBI TUTPOBaHMsA, HWHAMKATOpHl.. Tema 2.4. OOmas XapakTepUCTHKAa METOJIOB
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHOIO TUTPOBaHMsI. 3HAKOMCTBO C KJIacCU(UKAIIMU METOJIOB, TUTPAHTAMHU
METOJOB, HMHAMKAlMed KOHEYHOM TOukM TuTpoBaHus. Tema 2.5. Ilepmanranaromerpusi. W3yuenue
METOJla IEePMaHTaHWYECKOTO THUTPOBAHUS, TUTPAHThl METOJa, HX NPUTOTOBJIEHHE, CTaHIApTHBIE
BEIECTBA, MHIMKALMS KOHEYHON TOYKHM THTpOBaHMsA. BapmanTsl TutpoBanus. Tema 2.6. Momomerpus.
W3ydyeHue MeTon0B HOAOMETPHM, TUTPAHTBI METOJAa, MX IPUTOTOBJICHHE, CTaHAApPTHBIE BEIIECTBA,
WHJMKAIUS KOHEYHOW TOYKHM TUTpoBaHUs. Bapuantsl TuTpoBanusa. Tema 2.7. bpomato- u 6pomomeTpusi.
W3ydyeHnue MeTomOB, THUTpPAHTBl, UX MPUTOTOBJIICHHWE, WHIUKAIUS KOHEYHONW TOUKH THUTPOBAHMSL.
Bapuantel tutpoBanusa. Kpyr onpenensembix BeniectB. Tema 2.8. Hutputomerpus. M3ydyenune merona,
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crocod mpuroToBieHus TuUTpaHTta. CTaHAPTHBIE BemiecTBa. BapuaHThl TUTpoBaHusA. WHIMKaIus
KOHEYHOM TOYKH THUTpOBaHUs. YcinoBuUs TUTpoBanus. Tema 2.9. llepumerpus. [uxpomaTomerpus.
N3ydyeHne MeTON0B, TUTPAHTBl U MX NPUTOTOBJIEHHME, CTaHJAPTHBIE BELIECTBA, MHJUKALMS KOHEUHOU
TOYKM TUTpoBaHusA. Bapuantel TtuTpoBanua. Tema 2.10. Meroasl 0CaaUTEIBHOTO TUTPOBAHUS.
Aprenromerpus. Tuonuonaromerpus. V3yueHue MeETOAOB, THUTPAHTBl U HX I[PUTOTOBJIICHUE,
CTaHJAapTHBIC BEILECTBA, NHAMKALMA KOHEUHOM TOYKM TUTpOBaHUsA. Bapuantsl TutpoBanusa. Tema 2.11.
Kommnekcumerpus. KommuiekcoHomeTpuueckoe TUTpoBaHuE. M3ydeHue MeToN0B, TUTPAaHThl M HX
MIPUTOTOBJICHUE, CTAHJIAPTHHIE BEUIECTBA, HWHAMKAIMS KOHEYHOW TOYKM TUTPOBaHUA. BapuaHTh
TUTPOBAHUS.

Paznen 3. MHHcTpymeHTanbHble ((PU3HKO-XMMHYECKHE) METOAbl aHanmm3a. Tema 3.1.
WuctpymenTanpHble MeToAsl aHanm3a. Kiaccudukarmms. OOmmas XapaKTepuCTUKa. 3HAKOMCTBO C
OCHOBHBIMM TPHUHIIMIIAMH, 3aKOHaMH, KiaccupUKalueld HHCTPYMEHTAIbHBIX METOJOB aHalu3a |
cocobamMM ompeAeNeHus KOHIeHTpamuud BemecTB. Tema 3.2. Onruyeckue METOABI aHAU3a.
Knaccudukanus. TeopeTnueckre OCHOBBI CIIEKTPAIbHBIX METOJOB aHanu3a. @oromeTpus. 3HAKOMCTBO C
OCHOBHBIMH TPUHIIMIIAMH, 3aKOHAMU U KJIACCH(HKAIMEH ONTHUYECKHX METOJO0B aHanu3a. DoTomerpus.
3akon byrepa-JlamOepra-bepa. Mousipaplii W yaeiabHBIM  KOA(GOUIMEHTHI  CBETOIMOTJIOIICHHMS.
DnekTpoHHbIe crieKTphl. CIIOCOOBI ompeaesieHus] KOHIICHTpauy BemecTB. Tema 3.3. JIroMUHECTICHTHBIN
aHanus. Pedpakromerpus. M3yueHue TIOMUHUCIICHTHOTO aHAIKM3a U pehpakTOMETPUU: 3aKOHBI METO/IOB,
CTIOCOOBI OTpe/eTCHNs] KOHIICHTPAIlMK BEIIECTB, JOCTOMHCTBA M HEAOCTaTKH MeETOJoB. Tema 3.4.
DNeKTPOXUMHYECKHE MeTOoAbl aHanu3a. lloreHumomerpusi. 3HAKOMCTBO C OCHOBHBIMHU MMPHUHIIMIIAMU,
3aKOHaMH U KJIaccu(UKalMed dJIEKTPOXMMUYECKMX METOJOB aHaiu3a. M3yueHue MeToll0B
MOTEHIIMOMETPUHU: BApUAHTOB, CHOCOOOB, HCMoONb30BaHUA B aHanmuse. lema 3.5. Ilomsporpadus.
W3yuenne wmeronoB mojsporpaduu: BapHaHTOB, CIIOCOOOB, HWCIONB30BaHUS B aHaim3e. Tema 3.6.
Amriepomerpruueckoe TUTpoBaHue. M3yuenne merona: 000CHOBaHUE, BOJbTAMIEPMETPHUUECKHUE KPUBEIE,
noyiiporpaMMbl.  KadecTBeHHBI W KOJNWYECTBEHHBIM moisiporpaduueckuii  anamm3. Tema 3.7.
Kynonomerpusi. M3yueHue MeTol0B KyJIOMETPUU: BapHAHTOB, CIOCOOOB, HCIIOJIB30BAHMSI B aHAIU3E.
Tema 3.8. Xpomarorpaduueckue meronsl ananmsza. MoHooOMeHHast xpomarorpadus. 3HAKOMCTBO C
OCHOBHBIMHM TPUHIMIIAMHU, 3aKOHaMHU M Kiaccudukaiumeit xpomartorpad@uyeckux METOJOB aHAJIM3a.
CyImHOCTh ¥ IPUMEHEHHUE B aHAIM3e HOHOOOMEHHOH xpoMartorpaduu. Tema 3.9. Xpomarorpadudeckue
METOJIbl aHalu3a: OyMaxKHash W TOHKOCHOWHas xpomarorpadusi. M3ydenue meTofgoB OyMakHOW U
TOHKOCJIOMHON Xpomartorpaduu: BapuUaHTOB, CHOCOOOB, HCIONb30BaHMS B aHanuze. Tema 3.10.
Xpomarorpapuueckue MeTOJbl aHalu3a: ra3oBas, *HMJKOCTHas, ra3o-KUAKOCTHasd. M3yueHue mMeTonoB
ra3oBOd, JXKUAKOCTHOH, Ta30-KHAKOCTHOM Xpomarorpauu: BapUaHTOB, CIIOCOOOB, HCIOJIb30BaHUS B
aHanuse.

DopMa NPOMEKYTOUYHOM ATTECTALUM:

HpOMe)KyTO‘-IHaSI aTTeCTalus - OK3aMCH.
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