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1. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHNsI 1O JUCIHUIJINHE, COOTHECEHHBIX €
miaHnpyembivu pesyiabtaramu ocsoenusst OINIOII BO

Kox Kon HaumeHoBanue Pe3yabTarnl 00y4yeHus,
HaumeHnoBaHue HHINKATOPA HHIMKATOPA COOTHECEHHBIE C
KOI\:III;;TeH KOMIEeTeHIIHH JAOCTHKEHUST AOCTHKEHU S HHIHKATOPAMHU }
KOMIEeTeHIUH KOMNETEHI[UN  |TOCTHKEHUs] KOMIeTeHIHii
OIIK-1 Cnocoben NIOIIK-1.2. [Tpumenser Ha ypoBHe 3HaHMiA:
HCIIOJIb30BaTh OCHOBHBIC (hHU3UKO- - 3HaeT OCHOBHBIC
OCHOBHBIC XUMHYECKHE U 3aKOHOMEPHOCTH
Ouosornyeckue, XUMHUYCCKHE XUMHYECKHX
(U3NKO-XUMHUECKUE, METO/bl  aHajM3a paBHOBECHIA B
XUMHYECKHE, Ui pa3paboTKH, [pacTBOpax
MaTeMaTHYECKUE UCCIICIOBAaHUI U - 3HaeT
METO/IbI TUTST IKCIIEPTHU3BI TEOPETUICCKHE OCHOBEI
pa3paboTKH, JICKapCTBEHHBIX (U3NKOXUMHUYECKUX
WCCIIETIOBAaHHNA " CpeICTB, METO/IOB aHAJIN3a
AKCHEPTHU3BI JIEKapCTBEHHOTO - 3HaeT METOJbI,
JIEKapCTBCHHBIX PaCTHTEIHLHOTO TPUEMBI u CIIOCOOBI
CPE/CTB, M3TOTOBJICHUS CBIPbSI U [BBITIOJHCHUST ~ XUMHYECKUX
JIEKapCTBCHHBIX OMOJIOTUIECKIX METOZOB  aHalu3a IS
pernaparoB 00BEKTOB YCTaHOBJICHHS
KauyeCTBEHHOTO COCTaBa
BCIIICCTB u
KOJIMYECTBEHHOTO

onpenenenus BAB, JIPC u
OHMOIOrNYECKUX OOBEKTOB

- 3HaeT METOEI,
[IPUEMBI U CIIOCOOBI
BBITTOJTHCHHS (buznKo-
XUMHYECKHX METOJIOB
aHanu3a AJi1 YCTaHOBIICHUS
KaueCTBEHHOTO coCTaBa
BCIICCTB H
KOJIMYSCTBEHHOTO

onpenenenuss bAB, JIPC u
OHOJOIHYECKUX 00BEKTOB

- 3HaeT OCHOBHOE
000pyZIOBaHWE U PEAKTHUBBI

JIIIS IMPOBCACHUA
XUMHNYCCKHUX, (bH3HKO -
XUMHUYCCKUX METOJ0B
aHaJIn3a

Ha ypoBHe ymeHmii:

- Ymeer BbIOpaTh U
000CHOBATH METOJ, I CITIOCOD
MpOBEJCHUS  aHalu3a B
3aBUCUMOCTH OT CBOMCTB
aHAITM3UPYEMOT0 O0BEKTA

- Ymeet paboTaTh Ha
AHATUTUIECKOM
000pyI0BaHUH,

HCIIOJIb3YCMOM JJIA




KayeCTBEHHOI'O
KOJIMYECTBEHHOTO
npu
XUMHYECKHX
aHaim3a

HCIIOJTE3YEMBIX
BBIITOJIHCHUH
(U3UKOXUMUIECKIX
METO/IOB aHaJIM3a

PE3YyJIbTAThl aHAJIN3a

a”aansa
BBIMTOJTHEHU U
METOJIOB

- YMeer paborarh Ha
AHATIUTHYECKHUX MPUOOpPaAX,

- Ymeer o¢opMHTD

b4l

pu

2. O0bem 1 MecTO JUCHUILINHBI B cTpykType OITOIT
Juctumanaa b1.0.18 «Ananutudeckas XuMus» oTHocuTes kK 0a3oBoi yactu OITOII, ocBauBaercs
Ha 2 kypce (3, 4 cemecTphl), B COOTBETCTBUU C y4eOHBIM IIJIAHOM, 00IIasi TPYJOEMKOCTb JAUCLUILINHBI B
3a4eTHBIX enuHuIax coctasiseT 10 3. e. (360 akaja. yacoB).
KonnyecTBo akaJeMHUECKUX 4acoB, BBIACICHHBIX HAa KOHTAKTHYIO padoTy ¢ IperojaBaTesieM (1o
BUJaM yueOHbIX 3aHsaTHii) 180 yacoB, n3 HuX 52 vaca nexiuii, 128 yacoB MpakTUYECKUX U JTa00PaTOPHBIX
3aHATUM M Ha CaMOCTOATENIbHYI0 paboTy oOyuwaromuxcst 180 yacoB, B TOM uucie i NOJATOTOBKH K
sK3aMeHy 36 4acoB.
dopma IpoMEKyTOUHON aTTeCTAllUU B COOTBETCTBHHU C YU€OHBIM IJIAHOM — K3aMeH (4 cemecTp).
JlucummiuHa peanus3yercss MOcie W3Y4YeHMs: MAaTeMaTUKH, OOIIed M HEOpPraHu4ecKol XHMMH,
¢bu3uku 1 Gu3nyecKoi XUMHUH.

3. Conep:kanme ¥ CTPYKTYpa IMCHHUIIIHHBI

3.1. CTpykTypa IUCHUIUIMHBI.

O0bem qucHHMIIMHBI (MOAYJIA), Yac.
dopma
KonrakTHas padora
TeKyllero
o0yuarouuxcs ¢
HaumenoBaHue Tem KOHTPOJIs
Ne ni/m Bcer npemnoaaBareieM *
(pa3ueJioB), Cp yCIIeBaeMoOCTH
0 1o BU/AaM y4eOHbIX .
. NMPOMEKYTOYHOM
LU arTecTaluu
J [ ap | m3
Ounasn popma odyuenusn
3 cemecTp
Teopetnueckue
OCHOBBI XMMHUYECKOTO 44
Pasnen 1 aHaau3a. 128 14 70 T, K
KauecTBeHHbII
XUMHYECKHUI aHaAJIH3.
OCHOBHBIE  TTOHSITHS 4
XUMHYECKOTO aHaJIN3a.
Kiaccudpukanmm
Tema 1.1. duican, 15 | 1 10 T.K
KaTHOHOB W aHHUOHOB.
AHanu3
HEOPTaHMUYECKUX




Ne i/

HaumeHoBaHue TeM
(pa3aeJioB),

O0bem quCHMNIIMHBI (MOIYJIs1), Yac.

Bcer
0

KonraktHas pa6ora
00y4Jaroumuxcs ¢
npemnojaaBarejieM

10 BHJIaM Yy4eOHbIX
3aHATHH

Ja | Jap | m

CP

dopma
TeKyLIero
KOHTpOJIS
YCIIEBAeMOCTH |,
NPOMEKYTOYHOM
aTTecTaluu

Ounasn popma odyuenusn

3 cemecTp

COEIUHEHUN.

Tema 1.2.

Teopuss  pacTBOpOB,
XUMHYECKOE
paBHOBECHE H 3aKOH
JNEUCTBYIOIIMX  Macc.
KoncTanTsl
paBHOBECUS U MX
3HAYCHHUE B aHAJIU3E.

19

10

T, K

Tema 1.3.

I'ereporennoe
paBHOBECHE U 3aKOH
JNEUCTBYIOIMX Macc B
XUMHUYECKOM aHaJu3e.
IIpousBenenue
pPacTBOPUMOCTH,
pPacTBOPUMOCTb.
YcnoBust 00pazoBaHHA
u pacTBOPEHUS
OCaJIKOB. HpobHoe
OCAXKJICHUE.

16

10

T,K

Tema 1.4.

PaBHoBecue u 3aKkoH
JNEMCTBYIOIMX Macc B
pacTBopax
IIPOTOJINTOB
MIPUMEHUTEIBHO K
XUMHYECKOMY
aHanu3y. KoHCTaHTBI
KHCIIOTHOCTH U
OCHOBHOCTH.
ABTONPOTONN3  BOJBI.
Bydepnsie pacTBOpHI.
AMGpOTUTHIL.

20

10

T,K

Tema 1.5.

PaBHOBecne um 3akoH
JICHCTBYIOLIUX MacC B
pacTBopax
KOMILIEKCHBIX
CoeIMHEHNH B
XUMHYECKOM aHaJIu3e.

14

T,K

Tema 1.6.

OKHUCIUTENTbHO-BOC-
CTaHOBUTEIBHOE
paBHOBECHE U 3aKOH
JEUCTBYIOLMX MacC B
XUMHUYECKOM aHAJIN3E.

20

10

T,K

Tema 1.7.

Anamus cMecHu

18

10




O0bem quCHMNIIMHBI (MOIYJIs1), Yac.

®opma
KonrakTHasi pa6ora p
TeKyllero
00y4Jaroumuxcs ¢
HaumeHoBaHue TeM KOHTPOJIS
Ne ni/m Bceer npemnogasareJeM *
(pa3aeJioB), CP yCIeBAEeMOCTH ,
0 10 BHJIaM Yy4eOHbIX o
. NMPOMEKYTOUHOI
SuLLLLL aTrecTanuu
Ja | Jap | m
Ounasn popma odyuenusn
3 cemecTp
BEILIECTB 6 K
HEU3BECTHOT'O COCTaBa
KauecTBeHHBIM
aHaJIU3 OPraHUYECKHUX 2 K
BEIIECTB.
DNEeMEHTHBIN aHaJu3.

Tema 1.8. | CTpyKTypHBIIl aHanu3. 6 2 2
Hcnonb3oBanue
OpPraHUYECKUX
peareHToB B
XUMHYECKOM aHAIIN3e
KonnyecTBeHHbII 44

Paznen 2 . 115 23 48 T, K
XUMHUYCCKHUI aHaIH3
['paBuUMeTpHUCCKUIT 4

Tema2.1. | P P 10 | 2 4 T,K
aHaJIN3
TurpumeTpudecKuit
aHaJIH3. OcHOBHBIE 4

Tema 2.2. | nmoHATHS. 16 4 8 T, K
TutpoBanHbIE
PacTBOPBHIL.

MeTtonpl  KHCIOTHO-
OCHOBHOTO
THTPOBAHUS 12

Tema 2.3. P 2 | 4 10 T,K
(aeitrpanusiun). TuTp
OBaHWE B BOJHBIX U
HEBOJIHBIX CpeJiax.

Cemecmp Ned
Ob6mas
XapaKTEPUCTUKA 1 T, K
METOJIOB

Tema 2.4. cTono 4 1 2
OKHUCIIUTEITHHO-

BOCCTaHOBUTEJIHHOTO
THTPOBAHHUS

Tema 2.5. | Ilepma"ranaTomerpus 8 1 3 4 T,K

Tema 2.6. | Monomerpus 9 2 3 4 T,K
bpomaro- 51 T,K

Tema2.7. | P 10 | 2 4 :
OpoMOMeTpHsI 4

Tema 2.8. | Hurputomerpus 7 1 4 2 T, K

epUMETPHSL.

Tema 2.9, | LlePuMeIp 5 | 1 2
JluxpomaromeTpusi 2 T, K
Kommnekcumerpusi.

Tema 2.10. P 9 | 2 4
Kommiiekconomerpuye 3 T, K




Ne i/

HaumeHoBaHue TeM
(pa3aeJioB),

O0bem quCHMNIIMHBI (MOIYJIs1), Yac.

Bcer
0

KonraktHas pa6ora
00y4Jaroumuxcs ¢
npemnojaaBarejieM

10 BHJIaM Yy4eOHbIX
3aHATHH

Ja | Jap | m

CP

dopma
TeKyLIero
KOHTpOJIS
YCIIEBAeMOCTH |,
NPOMEKYTOYHOM
aTTecTaluu

Ounasn popma odyuenusn

3 cemecTp

CKO€ TUTPOBAHUE

Tema 2.11.

Mertob1
OCaJIUTEIILHOIO
TUTPOBAHUSI.
AprestoMeTpus.
Tuonmonaromerpus

T, K

Pasnen 3

HNucTpyMeHTaNbHbIE
(pu3UKO-XUMHUECKUE)
METO/Ibl aHAIH3a

81

15 40

26

T, KP

Tema 3.1.

HNHcTpyMEeHTAIbHBIE
METOJIbI aHayu3a.
Knaccudukanus.
Oobmas
XapaKTepUCTHKA

Tema 3.2.

OnTudeckre MeETObI
aHaIMn3a.
Knaccudukanmus.
Teopetnueckne
OCHOBBI CHEKTPATBHBIX
METO/IOB aHayus3a.
dotomMeTpus.

22

T, KP

Tema 3.3.

JIToMHUHECIICHTHRIN
aHaJIu3.
Pedpaxromerpus

T, KP

Tema 3.4.

SJIGKTpOXI/IMI/I‘leCKI/IC
METObI aHaJIm3a.
HOTGHHI/IOMGTpI/Iﬂ

T, KP

Tema 3.5.

[Tonsporpadusi.

T, KP

b

Tema 3.6.

AMIlEpOMETpHUECKOE
TUTPOBAHUE

T, KP

Tema 3.7.

Kynonomerpus

T, KP

Tema 3.8.

Xpomarorpadpuieckue
METOIBI aHaJIM3a.
HonooOMeHHast
Xpomatorpadus.

T, KP

2

Tema 3.9.

Xpomarorpaduueckue
METOIBI aHanm3a:
OymakHas u
TOHKOCJIOMHAs
xpomarorpadus

T, KP

Tema 3.10.

Xpomatorpapuyeckue
METO/IbI aHalm3a:
ra3oBas, JKHIKOCTHas,

T, KP




O0bem quCHMNIIMHBI (MOIYJIs1), Yac.
aucn (moay.is), Dopma
KonraktHas pa6ora
TeKyllero
00y4Jaroumuxcs ¢
HanmenoBanue Tem KOHTPOJIfA
Ne n/m Bcer npenojaBarejiem *
(pa3aeJioB), CP yCIeBAEeMOCTH ,
0 10 BHJIaM Yy4eOHbIX o
. NMPOMEKYTOYHOM
SuLLLLL aTrecTanuu
Ja | Jap | m
Ounasn popma odyuenusn
3 cemecTp
‘ ra30->XKMJIKOCTHAasI 7 2 2 3
[IpomesxyTouHas arTecTanus 36 DK3aMeH
Bcero: 360 52 128 180

Ilpumeuanue:
* T- rectupoBanue, KP — korTponbpHas padora, K — KoutokBuym.

3.2. ConeprxaHue TUCIUTUIHHEIL.

Paznen 1. TeopeTrnyeckue OCHOBBI XMMHUUYECKOr0 aHanu3a. KadyecTBEHHBIN XUMHUYECKUM aHAIH3.
Tema 1.1. OcHoOBHBIC TOHSATHS XHMHYECKOTO aHaidm3a. Kiaccuukanyu KaTHOHOB W aHHUOHOB. AHaM3
HeopraHuueckux coeauHenuid. 1locTaHOBKa Lened M 3a1a4 aHAIMTHYECKOW XMMMU: ITOJYYEHUE ONBITHBIM
MyTeM JaHHBIX O XMMHUYECKOM COCTaBe BEIIeCTBa JIOOBIMH METOAaMHU: (PU3NUYECKUMH, XUMHUYECKUMH,
¢busnko-xumMuueckumMu Meronamu. Tema 1.2. Teopust pacTBOpOB, XMMHYECKOE paBHOBECHE M 3aKOH
neicTByronx Macc. KOHCTaHThI pPaBHOBECHS W HMX 3HAYCHHWE B aHanu3e. B paMKax JaHHOM TEMBbI
oOydJaromuecs: 3HAKOMSTCS C O3arJIaBJICHHBIMH 3aKOHAMH, HPOBOISAT B3aWMOCBS3b O3arjaBlICHHBIX
MOHSTUH C OCHOBHBIMU IpUHLMIAMU aHaiu3a. Tema 1.3. TeTeporeHHoe paBHOBECHE M 3aKOH JICHCTBYIOIINX
MaCcC B XHUMHYCCKOM aHaJIM3C. HpOI/I3B6IL6HI/Ie pacTBOPUMOCTH, PACTBOPUMOCTE. VYcaoBus O6pa3OBaHI/IH n
pacTBoOpeHust 0cankoB. JIpobHoe ocaxaeHne. B paMkax qaHHOW TeMbl 00yUYarolUecs: 3HAKOMATCS ¢ 3aKOHOM
JEUCTBYIOIIUX MAacC MPUMEHUTEIBHO K TE€TEPOr€HHBIM pPAaBHOBECHUSIM, MPOBOJAT B3aUMOCBS3b
03arJIaBJIICHHBIX TOHATHM C OCHOBHBIMM MNpHUHIMNAMU aHanu3a. Tema 1.4. PaBHoBecme u 3aKoH
HeﬁCTBymLHHX MacC B pacTBOpax TMPOTOJUTOB IMNPUMCHUTCIIBHO K XHMHUYCCKOMY aHAJIN3Y. KoncTaHTE
KHUCJIOTHOCTH U OCHOBHOCTH. ABTOIPOTONH3 BObI. byhepHsie pactBopbl. AMQOIUTHL. B pamMkax TaHHOM TeMBbI
oOyuyaroluecs: 3HaKOMATCS € 03arJIaBJICHHBIMU MOHSITUSIMH, MPOBOJAT B3aUMOCBS3b UX C OCHOBHBIMHU
IIPpUHIHUIIAMHU aHAJIN3a4. Tema 15 PaBHOBecue u 3akoH HeﬁCTBYIOMHX MacC B pacCTBOpPaX KOMINICKCHBIX
COCAMHEHMI B XHMMHYECKOM aHanu3e. B pamMKkax JaHHOM Tembl oOydaroluecss 3HaKOMSTCS C
03arJIaBJIICHHBIMU MMOHATUSIMH, IPOBOJISAT B3aUMOCBS3b X C OCHOBHBIMU MPUHIIMNAMH aHanu3a. Tema 1.6.
OKHCANTENBHO-BOCCTAHOBUTEILHOE PABHOBECHE M 3aKOH JICHCTBYIOIIMX Macc B XMMHUECKOM aHaiuze. B
pamMKax JaHHOHW TeMbl OOydYarolyecss 3HAKOMSATCS C O3arJIaBICHHBIMH TOHSTUSIMH, TPOBOJIST
B3aMMOCBS3b UX C OCHOBHBIMHM MPUHIMIAMU aHanu3a. Tema 1.7. AHanu3 cMecu BEIIECTB HEM3BECTHOIO
cocraBa. B pamkax maHHOU TeMbl OOy4aroluecss 3HaKOMATCS aHATU30M CMECH BEIIECTB HEM3BECTHOTO
COCTaBa: IpPEABAPUTENIbHBIA AHAIN3, AaHAIW3 KATHOHOB M aHAJIW3 AaHWOHOB, IPOBOJS B3aWMOCBA3b C
OCHOBHBIMM TpUHIMNAMU aHaiu3a. Tema 1.8. KauecTBeHHBI aHanM3 OPraHUYECKUX BELIECTB.
DneMeHTHbIN aHanu3. CTPYKTYypHbIN aHain3. VICnob30BaHUE OPraHUYECKUX PEAreHTOB B XMMHYECKOM
aHanu3e. B paMKkax JaHHOW TeMbI 0OyUYaIONIUECS 3HAKOMSTCS C 03arjaBJICHHBIMHU MOHATHIMH, TPOBOIST
B3aMMOCBS3b UX C OCHOBHBIMH IPHHIMIIAMY aHAIN3a OPTaHUYECKUX COCIMHEHHM.

Pasnen 2. KonuuecTBeHHBIM xumuueckuil aHanu3. Tema 2.1. I'paBuMerpuueckuil aHamus.
3HAKOMCTBO C MPUHIUIIAMH U CIIOCOOaMH IPaBUMETPUUECKOIO aHAIN3a U OCHOBHBIMU HalpaBlIECHUSIMHU,
WCIIONBb30BaHUs ero B aHanuze. Tema 2.2. Turpumerpudeckuii aHaau3. OCHOBHBIC MOHSATHs. THTPOBaHHbBIC
pacTBOpsl. 3HAKOMCTBO C NPHUHLMIIAMH MU CMOCO0aMU TUTPUMETPUUYECKOrO aHalu3a M OCHOBHBIMU
HaIlpaBJIEHUSMHU, UCTIOJIb30BAHMS €ro B aHanu3e. OCHOBHBIE UCIOJIb3yeMble 3aKOHbI. Tema 2.3. Meropt
KHCJIOTHO-OCHOBHOTO THTpOBaHMs (HeHTpanu3uuu). TUTpOBaHHWE B BOJAHBIX M HEBOIHBIX cpemax. M3ydeHue
METOJIOB KHCJIOTHO-OCHOBHOTO THUTPOBAHHS: TUTPAHTHI, UX CIOCOOBI TPUTOTOBJICHUS, BapHAHTEHI,
crocoObl TUTPOBaHUA, UHAUKATOPHL. Kpyr onpenensembix BemectB. Tema 2.4. O0mas xapakTepucTHKA
METOJIOB OKHCIHTEIHbHO-BOCCTAHOBUTEIHHOTO THTPOBAHHS. 3HAKOMCTBO C KIACCU(MUKAIIMU METOMOB,

9



TUTPAHTAaMU METOJOB, MHJIMKAIMEHd KOHEYHOW TOouku TuUTpoBaHus. Tema 2.5. IlepmanranaTometpus.
W3ydyeHnne wmeToa MEpPMAHTaHUYECKOTO THUTPOBAaHUS, TUTPAHTHI METOJA, HUX MPHUTOTOBJIEHHE,
CTaHJApPTHBIE BEILECTBA, WHIUKALUS KOHEYHOW TOYKM TUTpoBaHUA. Bapuantel TuTpoBanus. Kpyr
onpenenseMbix Bemects. Tema 2.6. Mogomerpus. V3yueHue METOI0B HOJOMETPUH, THTPAHTBI METOJA,
UX TPUTOTOBIIEHUE, CTAHJAPTHBIE BEILIECTBA, WHJUKALIUA KOHEYHOM TOYKM THUTpOBaHMUs. BapuaHTsl
tutpoBanus. Kpyr onpenensiembix Bemect. Tema 2.7. bpomaro- u 6pomomerpus. M3ydeHue MeToao0B,
TUTPAHTHI, UX MIPUTOTOBIIEHUE, UH/MKALUA KOHEYHON TOYKM TUTpoBaHMs. BapuaHTtel TuTpoBanus. Kpyr
ompenensieMbix BemecTB. Tema 2.8. Hutputomerpus. M3yuenue meroma, crnocod HNPUTOTOBICHUS
tutpanta. CTanapTHbIE BellecTBa. BapuaHTsl TUTpoBaHUsS. MHIuKanus KOHEYHON TOYKU TUTPOBAHMSL.
VcenoBus tutpoBanus. Kpyr omnpenensiembix BemiecTB. Tema 2.9. Ilepumerpus. JuxpomatomeTpusi.
W3ydyeHne MeTON0B, TUTPAHThl U MX NPUTOTOBIIEHHE, CTAHAAPTHBIE BEILECTBA, MHIUKALUS KOHEYHOU
TOYKM TUTpoBaHus. Bapuantel TuTpoBanus. Kpyr ompenensembix BemectB. Tema 2.10. Metomabl
0CaJUTENILHOTO TUTPOBaHusA. AprenTomerpus. Tuonnonaromerpus. M3yueHue MeTOJ0B, TUTPAHTHI U UX
MPUTOTOBIICHUE, CTAHIAPTHBIE BEUIECTBA, HWHAMKAIMS KOHEYHOW TOYKM TUTPOBaHUA. BapuaHThI
tutpoBanud. Kpyr onpenensemsix Bemects. Tema 2.11. Kommiekcumerpus. Kommnexkconomerpuueckoe
TUTpoBaHue. M3yueHrne MeTo/I0B, TUTPAHThl U UX MPUTOTOBJICHHE, CTAHAAPTHBIC BELIECTBA, WHAMKAIUSI
KOHEYHOM TOUYKU TUTpoBaHUs. BapuanTel TuTpoBanus. Kpyr onpenenseMbix BELIECTB.

Pasnmen 3. MWuctpymeHTanbHble ((pU3MKO-XMMHUYECKHE) MeToAbl aHanu3a. Tema 3.1.
WuctpymenTanpHble MeTonsl aHanm3a. Kimaccudukarmms. OOmmmas XapaKTepHCTUKA. 3HAKOMCTBO C
OCHOBHBIMM TPHUHIIMIIAMU, 3aKOHAMH, KiaccupuKalnued WHCTPYMEHTAJIbHBIX METOJOB aHalu3a |
cocobamMu  ompeAeNieHus KOHIeHTpamuu BemecTB. Tema 3.2, Onruyeckue METOABI aHAIU3a.
Knaccudukanusa. TeopeTnueckre OCHOBBI CIIEKTPATbHBIX METOI0B aHan3a. DoToMeTpusi. 3HAKOMCTBO C
OCHOBHBIMH TIPUHIIMIIAMH, 3aKOHAMH M KJIaCCHU(PHUKAIMEH ONTHYECKHMX METOJO0B aHanmu3a. Doromerpus.
3akon byrepa-JlamGepra-bepa. Monspublii U ynenabHBIA  KOO(PQPUIMEHTHI  CBETOMOTJIOMICHUS.
OnekTpoHHbIe crieKTphl. CIOCOOBI ompeesieHuss KOHIIeHTpauu BemecTB. Tema 3.3. JIFIOMHUHECIICHTHBIH
a"anmu3. Pedpakromerpus. M3ydueHue TIOMMHUCHEHTHOTO aHaIM3a U pepakTOMETPHH: 3aKOHBI METO/I0B,
CHOCOOBI ONpeseNieHNs] KOHLEHTPAllUK BEIECTB, JOCTOMHCTBA M HEIOCTaTKH MeTojoB. Tema 3.4.
ONEeKTPOXUMHUYECKHE MeToAbl aHanu3a. lloreHnmomerpus. 3HAKOMCTBO C OCHOBHBIMHU IPHUHIMIIAMH,
3aKOHaMH U KjJaccuuKaiue 2NIeKTPOXMMHUYECKMX METOJIOB aHanu3a. VI3yuyeHue MeTo/0B
MOTEHIIMOMETPUH: BapUaHTOB, CHOCOOOB, HCHONb30BaHMA B aHaimuze. Tema 3.5. Ilomsporpadus.
N3ydyenue meronoB mnoisporpaduu: BapuaHTOB, CIOCOOOB, HCIOJB30BaHUS B aHanmuze. Tema 3.6.
AmMnepomerpuyeckoe TUTpoBaHue. VzydueHne Meroa: 000CHOBaHHUE, BOJIbTaMIIEPMETPUUECKIE KPUBBIE,
noysiporpaMmbl.  KadecTBEHHBIH M KOJMYECTBEHHBIM Tmosisiporpaduueckuii  anamus. Tema 3.7.
Kynonomerpus. M3yueHue METOAOB KyJOMETpUHU: BapUaHTOB, CIOCOOOB, MCIOJIb30BAHUS B aHAIHU3E.
Tema 3.8. Xpomartorpadpuueckue MmeToasl aHanuza. MoHooOMeHHass Xpomarorpagus. 3HAKOMCTBO C
OCHOBHBIMHM TPUHIIMIIAMH, 3aKOHaMHU M Kiaccudukamueil xpomarorpaduiyeckux METOAOB aHaIu3a.
CymiHocTh ¥ TpUMEHEHNE B aHaIM3€ HOHOOOMeHHOM xpoMarorpaduu. Tema 3.9. Xpomarorpaduueckue
METOAbl aHanu3a: OyMakHas M TOHKOCJIOHHas Xxpomarorpadus. M3ydeHue MeTofoB OyMakHOH U
TOHKOCIIOMHON Xpomartorpaduu: BapuUaHTOB, CIOCOOOB, HCIONIb30BaHHMA B aHamu3e. Tema 3.10.
Xpomarorpapuueckue MeTOJbl aHajlu3a: ra3oBas, HMJIKOCTHas, ra30-KUJAKOCTHasd. V3yyeHue MeTonoB
ra3oBOW, >KUIAKOCTHOHM, Ta30-KHAKOCTHOM Xpomarorpaduu: BapuUaHTOB, CIIOCOOOB, HCIOJIb30BaHUS B
aHaJus3e.

4, (I)OH)I OLHECHOYHBIX CPEACTB 10 JUCHUIIJINHE

4.1. ®opMBI U MaTEPHUAIIBI TEKYILIETO KOHTPOJIS.
4.1.1. B xone peanuzanuu qucuuiuinibel b1.0.18 «AHanuTHueckass XUMHUS» UCHOJb3YIOTCS CIEAYIOIINE

(GOpMBI TEKYIIErOo KOHTPOJS YCHEBAEMOCTH OOYYAIOMIMXCS: TECTUPOBAHME, KOHTPOJbHas pabora,
KOJUIOKBHYM.
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4.1.2. Marepualibl TEKYILIETO KOHTPOJISI YCIEBAEMOCTH.

IIpuMepsl TeKyIero KOHTPOJIS:

TectupoBanue: (tembl 1.1 - 1.6. «OCHOBHBIC TOHATHSA XHMHYECKOro anHanuza. Kiraccudukarum
KaTUOHOB M AaHUOHOB. AHaJIM3 HEOPraHMYECKUX COeAuHEHUU. Teopust pacTBOPOB, XUMHUYECKOE
paBHOBECHE U 3aKOH JEHUCTBYIOIIMX Macc. [ eTeporeHHoe paBHOBECHE M 3aKOH JCHCTBYIOLUIMX Macc B
PaBHoBecme ¥ 3aKOH JEHCTBYIOIIMX Macc B pacTBOpax MPOTOJIUTOB
MPUMEHHUTEIPHO K XMMHUYECKOMY aHaiu3y. PaBHOBecre W 3aKOH JCHCTBYIOIIMX MacC B pacTBOpax
KOMILUIEKCHBIX COCIMHEHUM B XMMHUUYECKOM aHaju3e. OKUCIUTEIbHO-BOC-CTAHOBUTEIHLHOE PAaBHOBECUE U

XHUMHUYCCKOM aHaJIn3c.

3dKOH ﬂeﬁCTBYIOHlHX MacC B XUMHYCCKOM aHAJINU3EC).

buner

Ne i/

3aganue

Nuauxkarop

1

Cynb)UT-HOHBI U CYJIb(HAT-UOHBI PA3TMYAIOT C TIOMOIIBIO:
a. nutara cepedpa (+ HNO3)

b. xnopuna 6apus
C. XJIOpHJa KaJabLysI
d. pacTBopa iioaa

WJIOTIK-1.3

['pynnoBelM  peareHTOM
IPYIIIBI ABISAETCS:

katuoHoB |l

d. TMAPOKCUJ HAaTpusl
b. ruapoxcug aMMoHuUs
C. XJIOPOBOAOPOAHASI KHCJIOTA

d. CCpHasg KUCJjIoTa

aHAJIIUTUYECKOU

WJIOIIK-1.3

BydepnsiM aelictBueM 001a1aeT pacTBop:

a. NH,Cl + HCI
bh. CH;COONa + NaOH

c. CH;COOH + CH3;COONa
d. CH3COOH + CH3;COONH;,

WJIOTIK-1.3

nT.I.

TecrupoBanme: KonuuecTBeHHBI XuMmuyeckuil aHanu3 (temsl 2.5 - 2.8. «llepmanranaromerpus.

HNonometpus. bpomaro- u 6pomomerpusi. Hutpuromerpus. Lepumerpus. luxpomaromerpus»).

buner
Ne ni/m 3ananue Nuaukarop
1 OcHOBHOE ypaBHEHHUE MIEPMAaHTAHATOMETPHUU: NJAOIK-1.3
a. MnOy + & < MnO,*
b. MnO, + 8H" + 58 <> Mn** +4H,0
c. MnO, + 4H" + 38 < MnO, + 2H,0
d. Mn**" + 28 — Mn°
2 TuTpoBaHue THUTPAHTOM HECKOJBKMX TOYHBIX HaBecok | MJIOITK-1.3
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OIpPCACIIICMOro BCUICCTBA — 3TO CII0COo0 .................. HABECOK.

Ilpagunvuviit omeem - omoenbHvIX

3 B kadecTBe MHAMKATOPA B HOJIOMETPHH MPUMEHSIOT: NO0IIK-1.3
a. henondranenn
b. tupennnamun
C. KpaxmaJ

d. meTuopamx

U T.O.

KontpoabHast padora. Pacuernble 3amaun: MHcTpymeHTanbHble ((DU3MKO-XMMHUYECKHE) METOJbI
aHanm3a (tema 3.2-3.10. «Ontuueckue meroanl aHanuza. Knaccuduxauus. Teopernueckne OCHOBBI
CIEKTpaJIbHBIX MeToA0B aHanu3a. Poromerpus. Pedpaxtomerpus. Ilorennumomerpus. Ilomsporpadus.
Awmnepomerpuueckoe TuTpoBanue. Kynonomerpus. HMonooOmeHHass xpomatorpadus. BymaxuHas wu
TOHKOCJIONHAs ra30Bas, )KUAKOCTHAsL, Fa30-)KUIKOCTHAs XpoMaTorpagus»

buner 1

Hagecky nuxpomara narpus maccoi 0,0280 r pactBopuiau B MmepHoi kosioe 06bémom 100,00 em®,
OnTHyeckasi MIOTHOCTh MOJMydeHHOro pacTBopa npu A=430 HM u TomuuHe cios 1 cm paBna 0,715.
BbruncnuTh MOJSIPHBIN U yAETbHBINA KOG (UIIMEHTHI CBETOMOTIOMICHHUS.

Pewenue.
B ocHoBe pemienust 3a1aun 1exuT 3akoH byrepa-Jlambepra-bepa: A=k-C- €, rae k= E unu ¢,
C=C (%) umu C,,.
E=A/C (%); e= A/ Cy

Omeem: 25,53 rt ,Z[M3

oM ! 751,1 MOJIB - I[M3 om !

buner 2

UYepes KOIOHKY, 3aMOTHEHHYI0 KaTHOHHTOM B H'-(opMe, IIpomycTuan pacTsop cyibdara Kamius.
Ha tutpoBanue amroara 3atpatunu 6,50 em® 0,0100 Mos/aM pacTBOpa rugpokcuaa Harpus. Paccunrars
conepxkanue (r) cyabdara Kaaus B pacTBOpE.
Pemenue.
YpaBHEHHUS peakinil, JISKAINX B OCHOBE PaCUeTOB:
2Karuonut-H + K,SO, —2Katnonur-K + H,SO4
f,=1/2
H,S0O4 +2NaOH — Na,SO,4 + H,O
Q= Tnaor/ k2soaV
Omeem: 0,0056 T

KonnokBuym (temsr 1.2 - 1.6 «KadecTBeHHBIN aHaIH3»).
buner 1

1. OxucInuTEenpHO-BOCCTAHOBUTENIBHBIE PEAKIIMM U HalpaBieHue ux nporekanus. J/1C peaknuu B
CTaHJAPTHBIX ycJI0BUAX. CTaHIAapPTHBIN U pealIbHbIN peloKC-IOTeHIMANbL. Y paBHeHne HepHera.

2. OOuras xapakTtepucThka aHHOHOB || rpynmbl. YpaBHeHUs peakuuil ¢ TPYIIIOBBIM PEareHTOM.
Tunbl aHAMUTHUECKUX peakluil, NpUMeHseMble s OOHapyXKEeHUs O3TUX AaHHOHOB (TPUMEpHI).
Oo6napyxenue okcanaT- u GpocdaT-HOHOB, AaHATUTHICCKHUE CUTHAIIBI M CTIOCOOBI BHITIOTHEHUST PEAKIIAMN.

3. Paccuntarh BOXOpPOAHBIN M TMAPOKCUIHBIM mokazatenu 0,2 Moutb/mm° pacTBOpe aMMHakKa
(K,=1,75-10").
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Omeem

1. OxucANTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU — 3TO PEAKIMH, MPOTEKAIOIINE C U3MEHEHHEM CTEICHU
OKHCJICHUSl pPearupyrouiux 4yactull (MOHOB, aTOMOB, MOJIEKYJ), YTO CBA3aHO C IMEPEHOCOM 3JIEKTPOHOB
Mexay HuMmH. B o6mem Bune OBP MoxHO 3amucarh:
OK1 + BOC2 << BOC1 + OK 2
[Iponecc nprucoeaMHEHUs ANEKTPOHOB HA3bIBAIOT BOCCTAHOBJICHUEM
0K 1 + NE < BoCy, (a)
[Iponiecc oTaaum 3J€KTPOHOB — MPOLECC OKUCICHUS
BOC; - N€ < 0K 2 (0)
[Taper  OKj/BOCI H  OKp/BOC; —  HA3bIBAIOTCS  COMPSDKECHHBIMA WM OKUCIHUTEIHHO—
BOCCTAHOBUTEJIbHBIMU MapaMH.
Hanpasnenue nporexanust OBP onpenensercs anekrpoasmkyiieit cunoi peakiuu (IAC niau AE).
DNEeKTpOABUKYIIAS CUJIA PEAKLUM B CTAHJAPTHBIX YCIOBUAX OINPEAEISIETCS KaK Pa3HOCTh CTaHJIAPTHBIX
OKHCIIUTEIbHO—BOCCTAHOBUTEIBHBIX  MOTEHIIUAIOB OKHCITUTEISI © BOCCTAHOBUTEJIS:

QILC =AE= EOKO - EBOCO

CTaHIapTHBIM OKHCIHUTEIbHO—BOCCTa-HOBUTEIBHBIM IMOTEHIIMAIOM Iaphl HAa3bIBAIOT MOTEHIIHUAI,
M3MEPEHHBIN MO0 OTHOLICHHIO K HOPMAJIbHOMY BOJOPOJIHOMY AJIEKTPOAY B CTaHIAPTHBIX ycnoBusix (P =
1,013 kITa, t = 25 °C) npu aKTHBHOCTSIX OKHCIICHHO M BOCCTAHOBICHHON (opM paBHBIX 1 MOIB/IM’.
[ToTenuuan BOJOPOIHOTO ANIEKTpoaa Mpu 1000l Temneparype, npu Py = 1,013 kIla (1 atm.) m agy = 1
MOJTB/ M MIPUHSAT PAaBHBIM HYJIIO.

JUis  ycnoBuil, OMIMYHBIX OT  CTaHJAPTHBIX, PABHOBECHBIM  IMOTEHLUMAT  OKHUCIUTEIbHO—
BOCCTAaHOBUTEJILHON Iapbl pacCUMTHIBAIOT 10 ypaBHEHHIO HepHcTa, KOTOpoe BBIpakaeT 3aBUCUMOCTH
NOTEHIMaja OT HPUPOAbI PEAOKC—IIaphl, TEMIIEPATYphl, AKTUBHOCTH OKHUCJIEHHOW M BOCCTAHOBJICHHOH
¢op™m u pH cpenpl.

Jlist mpuOIM3NTENFHBIX PacyeToB pu 25 °c ypaBHeHue HepHcTa nmeer Bua:

0,059 [oxuen.] * - [H'T

n [Bocer.]Y

2. Bropas rpymma aHHCHOB O6LGI{I/IH$I€T aHHMOHBHI, 06pa3y10m1/1e MaJIOPACTBOPUMEBIE COCTUHEHHUS C COJISIMU
KaJIbIUs ¥ Oapws: PO4 SO4 C204 BO,, 503 B4072
OxcanaT-uOH SBJISIETCS BOCCTAHOBHUTEJEM, OCTAJbHbIE AHUOHBI HE YYacTBYIOT B OKHCIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKITUIX.
®ocdart-, cynbdat- u 60paT-aHHOHBI 00pPa3yI0T MAIIOPACTBOPUMBIE OapueBbIE COIM OENIOTro IBETa,

2 NasPO, + 3 BaCl, — Baz(PO,)2\ + 6 NaCl

Na,SO4 + BaCl, — BaSO4! + 2 NaCl

2 NaBO, + BaCl, — Ba(BO,),4 + 2 NaCl
Oxkcanar- u ¢ocdar-aHuoHbl 00pa3yl0T MajopacTBOPUMBIE KalblIMEBbIE COJIM O€Joro IBeTa,
pacTBOpUMBIE B pa30aBI€HHBIX MUHEPAIbHBIX KUCIOTAX.

Na,C,04 + CaCl, — CaC,044 + 2 NaCl

2 NazPO, + 3 CaCl, — Cag(POs)2d + 6 NaCl

Jlist oOHapy)KeHUs STUX aHUOHOB MCTIOIB3YIOT OCAAUTEIBHBIC PEAKIIUU, TIPUMED:
NazPO4 + 3 AgNO; — AgsPO4 + 3 NaNO;
PeaKIM KOMILIEKCOOOPa30BaHHs, IPUMED:
AgsPO + 6 NH,OH — [Ag(NHs),]sPO4 + 6 HoO
OKHUCJIINTCIIBbHO-BOCCTAHOBUTCIIbHBIC peaKLII/II/I, HpI/IMepZ

5 Na,C,04 + 2 KMnO,4 + 8 H, SO, — 10 COZT + 2 MnSO4 + K»,SO4 + 5 Na,SO4 + 8 H,O
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Peaktii 0OHapy KeHHUsT OKcaaT-MOHOB:

1. C rpymmoBem pearentom BaCl;, + CaCl,

Na,C,04 + CaCl, — CaC,044 + 2 NaCl

AHaTUTHYECKUA CHTHAN: O€lblid KPUCTALIMYSCKUNM OCaJO0K, PACTBOPUMBIA B pa30aBJICHHBIX
MUHEPAIBHBIX KUCI0TaX, HO He pacTBopuMblii B CH3COOH.

Crioco0 BBINOHEHUS PeaKUu: MPOOUPOUHBIi

2. C pactBopom nepmanranara kanust KMnO, B cepHOKuCIOi cpene.

5 Na,C,04 + 2 KMnO4 + 8 H,SO,4 — 10 COzT + 2 MnSO,4 + K,SO4 + 5 Na,SO,4 + 8 H,O
AHanmuTrueckuii curHai: odeciseunBanne pactsopa KMnO,
Crioco0 BBINONHEHUS PeaKIUK: MPOOUPOYHBIN
Peaktii o6Hapy»xeHust (hocdar-HOHOB:
1. C rpynmnoBbiM peareHToM: cMech pactBopoB BaCl, + CaCl;
2 NasPO, + 3 BaCl, — Bag(PO.),\ + 6 NaCl
AHanUTHYeCKU CHUTHAN: Oenblii KpHUCTaNIMYeCKHl O0CaZoK, pacTBOPUMBI B  pa30aBICHHBIX
MUHEPAITBHBIX KUCIOTaX.
Crioco0 BBINOHEHUS PEAKIUH: MPOOUPOYHBIN
2. C HuTpatoMm cepedpa

NazPO; + 3 AgGNO3 — AgsPO4 + 3 NaNOs

AHAIUTUYECKUIN CHUTHAJ: KENTBIA OCAJ0K, PACTBOPUMBIN B pa30aBlIEHHOW a30THOM KHUCIIOTE U PacTBOpE
aMMHaKa.
Crioco® BBITTOTHEHHSI pEaKIin: TPOOUPOTHBIH
3. C Marue3nanbHOU CMECHIO
Na,HPO, + MgC1; + NH,OH — MgNH4PO,| + 2 NaCl + H,O
AHaTUTHYECKUN CUTHAI: OeNblii KPUCTAJUTMYECKHI OCaZOK, pAaCTBOPUMBII B pa30aBIeHHBIX MUHEPAIbHBIX
KHCJIOTaX M YKCYCHOM KHCJIOTE.
Crioco0 BBIMOTHEHUS PEAKIUU: MPOOUPOUHBINA UM MUKPOKPUCTAIIOCKOMTUYECKHIA
3. Pemenue:

NH,OH < NH;" + OH~ — 3T0 cl1aboe OCHOBAHME
[OHT] = VK, % Coen.
pOH = — Ig [OH-]
pH=14 - pOH
Ortser: 2,728, 11,272
buner 2

1. T'ereporeHHOE€ paBHOBECHME B pacTBOpax »>JIEKTpoiauTOB. [IpousBeneHune pacTBOpUMOCTHU
(KOHIIEHTpAallMOHHOE W TepMoJuHamMuueckoe). MossipHass U MaccoBas pPAacTBOPUMOCTH (pacueTHbIe
bopmybl).

2. OOmas xapakTepucTika KaTuoHOB VI rpynmbl. YpaBHEHUS peakiuil ¢ TPyNIOBBIM PEareHTOM.
Tunbl aHaMUTUYECKUX peaKIUil, MpUMEHseMble s OOHAPYKEHHsS OSTHUX KAaTHOHOB (TIPHUMEpHI).
Oo6unapyxenue katuonoB meau(ll) u Co(ll), ananuruueckue curHabl ¥ ClIOCOOBI BHITOJHEHUS.

3. PaccunTaTh KOHLIEHTPALMIO T'MAPOKCHA-MOHOB M HMOHOB BOJOPOJA B PacTBOPE T'MAPOKCHUAA
HATpHsl, €CJIM BOJAOPOIHBIN MOKA3aTeb pacTBopa paBeH 11.

Omeem

Wonnble paBHOBecusi, CBsi3aHHblE C OOpa3oBaHHMEM U pPACTBOPEHHEM OCAJIKOB, SIBISIOTCS
00paTUMBIMH, MMOJIYMHSAIOTCS 3aKOHY JEHCTBYIOIIUX MAacCc U XapaKTepU3YyIOTCs KOHCTAHTOM paBHOBECHS,
Ha3bIBAEMOI TEPMOJINHAMUYECKUM TIpou3BeaeHneM pactBopumoctu (ITPY).

TepMoguHaMuyeckoe NpPOU3BeACHHE PACTBOPUMOCTH — TIOCTOSHHAs BEJIUMYMHA TIpU
craagaptHeix ycnoBusix (T = 298 K, p = 1 arm.), paBHas TpOW3BEICHUIO AKTUBHOCTEH HOHOB B
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HACBIIICHHOM  PacTBOPE  MaJOpacTBOPUMOIO  JJIEKTPOJIUTA C  YUYETOM  CTEXMOMETPUUYECKUX
K03 (UILIMEHTOB B YpPaBHEHUH XUMHUECKOTO PABHOBECHSI.

B orcyTrcTBHE MOCTOPOHHUX MOHOB KOHIIEHTPALIMM HE3HAYUTEIBHO OTIMYAIOTCS OT aKTUBHOCTEH
HMOHOB BCJIEJICTBUE MaJION MOHHOW CUJIbI pacTBopa U Ko3(h(ULIMEHTOB aKkTUBHOCTH Onu3kux K 1. Ha aTom
OCHOBAHUM I MPUOIMKEHHBIX PAacyETOB BMECTO AKTHUBHOCTEH MOHOB MOKHO HMCIOJB30BaTh HX
MOJIIpHbIE KOHIICHTPAIUH.

JI1 HEKOTOPOI MajopacTBOpuMoi coiu coctaBa KyAn MOXKHO 3amucaTh:
p p p
KnAn ¥ <> mK™ +nA™
IIP" =(a,"")"-(a,™)" um aas npuGmmKeHHbIX pacuéros: [IPC = [K™]™ - [A™]"

PacTBOpHMOCTBIO JTaHHOTO BELLIECTBA HA3bIBAETCSl KOHLIEHTPALUS €T0 HACBILIEHHOTO pacTBOpa Ipu
TOCTOSIHHOM ~ TeMItepaType. PasiMuYaloT MONAPHYIO pAcTBOPHMOCTE S (MOJNB/IM) M MACCOBYIO
pactBopuMoOCTh P (r/mv® wmm 1/100 CM3). g anexrponura coctaBa KmAn MOJSIpPHYIO pacTBOPUMOCTH
paccuuTbIBaeTCs 1o odelt Gopmyse:

S:m+n%;
m"-n

MaccoByto pacTBOPUMOCTB PacCUUTHIBACTCS IO (hOpMyIIe:
P=S-M

O BO3MOXHOCTM O0pa30BaHUSA M PACTBOPEHHS] OCaaKa CYIAT IO BEJIWYMHE MPOU3BEICHUS
MOJISIpHBIX KOHIIeHTparuii nonos (I1M1), cpaBauBas ero ¢ [1P..

YcnoBue Beiagenus ocagka: I11IM > I1P

Ecnu I[N <TIP u 11 = ITIP - ocanok He oOpa3zyeTcs

Ycnosue pactBopenus ocaaka: [T <TIP

2. llecras (aMMHuaKaTHas1) aHATUTUYECKAs TPYIIA KATHOHOBBKIIIOUAET CIIEAYIONIHE KATHOHBI:

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

Bce noHbl miectoil aHaTUTHYECKOM TPYIIBI SIBISIOTCS NMPOCTHIMH KaTHOHaMU d-3JIEMEHTOB,
KOTOpBIE pacmojokKeHbl B epuoandeckoi Tadbmuie J[.1. Menneneesa B mobounsix noarpymnmnax [ (Cu), II
(Cd, Hg), VIII (Co, Ni) rpymi.

I'mapokcuibl KAaTHOHOB TOW IPYIIIBI HE PACTBOPUMBI B BOJIE, LIIEJIOYAX, HO PaCTBOPUMBI B
130bITKE KOHIIEHTPUPOBAHHOI'O pacTBOpa aMMHUaKa.

CriocoObl poBeIeHUs] aHATTUTUYECKUX PEeaKkIMi KaTHOHOB 3TOW I'PYMIIbI: IPOOUPOUHBIH,
AKCTPAaKIMOHHBIHN, XpoMaTorpagpuueckuii, MUKPOKpPUCTAIIIOCKOTTMYECKUH.

[Ipumep peakiuu Me” " IPYNIIOBBIM PEareHTOM:

Cu?*+ 4NH,OH —[Cu(NHs)s]*"+ 4H,0

Jns oOHapy>keHHsl KaTMOHOB 3TOM TPYHIBI HCHONB3YIOTCS PEaKUUU KOMILIEKCOOOpa30BaHUs,
OBP, ocaxxnenmus.

Peaxiun o6Hapyxenus noHoB meau (I1):

1. C xoHnentpupoBanHeM pactBopom NH4OH 2 CuSO, + 2 NH,OH — (CuOH),SO, +
(NH4)2SO,4

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

AHaJIUTHYECKUN CUTHAJ: MHTEHCHBHO CUHUN pacTBOp aMMuayHoro komruiekca meau(1l).

Crioco6 BBIMOIHEHUS: TPOOUPOYHBIH.

2. Peaknust BeIZICTICHUST MEM HA JKeJIe3HOM myacTuHke. Ha mimactunke oOpasyercs.

CuSO; + Fe — Cul + FeSO,

AHaJIMTUYECKUI CUTHAJ: KPACHOBATOE MATHO MEIHN

Crioco0 BBHITIOTHEHHUS: HA KEIIe3HOHN TUIAaCTHHKE

3. C rekcarmanogepparom(Il) kanus

Ks[Fe(CN)s] 2 CuSO4 + Ky[Fe(CN)g] — CuZ[FE(CN)G]J« + 2 K;SO,4
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AHaTUTHYECKUN CUTHAJ: KPacHO-OyphIil 0camok
Crioco6 BBIMOIHEHUS: TPOOUPOUHBIN

4. C nonunom xamus Kl ocagka monmna menau(l) mBera «CIOHOBOM KOCTH», OJHOBPEMEHHO
BBIJICJIMBIIMICS CBOOOTHBIN HOJT OKpPAIIMBAET PAaCTBOP B OYPO-KOPUYHEBBIN IIBET.

2 CuSO4 + 4 Kl — Cuzla 4 + 1, + 2 K;S0,

AHaIUTHYECKUN CUTHAIL: 0CAJ0K IIBETA «CIIOHOBOM KOCTH

Cnoco0 BBIMOTHEHUS: TPOOUPOIHBIN

6. C riMuepuHoM B OCHOBHOIi cpejie
H
I
H,C - OH HC-O ~ O-CH,
| | , Cus
CuSO, + 2 NaOH + 2 Hclz-OH—> ch-o /O-lCH +2 Hy0 + NapSO,
H,C - OH H,C - OH : HO - CH,
AHaAMTAYECKUIA CUTHAJ: THTEHCUBHO-CUHUN PacTBOP
Cnioco0 BBIMOTHEHUS: TPOOUPOUHBIN
Peakuuu obnapyxenus nona kodanpra(ll):

1. C rerparuounanomepkyparoM(Il) ammonuns (NH4)2[Hg(SCN)4]

CoCl; + (NH4)2[Hg(SCN)4] — CO[Hg(SCN)4]~L + 2 NH4CI

AHQJINTUYECKUN CHUTHAJI: KPUCTAUIBI SIPKO-CUHEro IBeTa B (OpME JEHAPHUTOB, BBITAHYTHIX
TPEYTOJILHUKOB U KPECTOB

Cnoco0 Bemonaenus: MKC

2. C tuormanarom ammonust NH,SCN

CoCl; + 4 NH4SCN — (NHy4)2[Co(SCN)4] + 2 NH,CI

AHaJIUTUYECKUN CUTHAJ: OPTaHUYECKUH CIIOH SIPKO-CUHETO 1IBETa

Crioco0 BBIMOIHEHUS: 9KCTPAKIIMOHHBIH

3. Pemenue:

NaOH — Na"+ OH ™ - CHIbHEI# H1eKTpOnuT

[H*]=10""

[OH] =Kw/[H']

OrtBer: 10'11M0J15/11M3, 10-3M0J'II)/I[M3

KonnokBuym (temsr 2.2 - 2.11 «TuTpuMeTprueckue METO bl aHATU3a»).
buer 1

1. AprenTomeTpusi, 000CHOBaHHE U OCHOBHOE YpaBHEHHE METO/1a.

Krnaccudukanus no xapakrepy NpuMeHsI€MbIX HHIUKATOPOB.

2. CriocoOBI TPUTOTOBIICHHSI THTPAHTOB. [I[pUTOTOBIIEHNE pacTBOpa IEpMaHTaHATa KaJIHsl.

3. Paccuuraiite maccoByto nomo (%) cymbdarta Maraus B pacTBope, eciau Ha TuTpoBanme 10,00 em®
ATOTO pacTBOpa u3pacxoaoBano 9,00 em® 0,1 mMous/mm® pactBopa tpmiona b ¢ K;; = 1,0200.

Omeem

1. Metoxa ocHOBaH Ha 00pa30BaHUM MaJIOPACTBOPUMBIX coJieil cepedpa. OCHOBHOE ypaBHEHHE METO/1a:

X +Ag" — AgX|

x =CI,Br, I, SCN

Mertonsr: I'eii Jlroccaka (6e3biHaMKaTOpHBIN), Mopa (MHauKaTOop XpomaT kamus), dasHca Xonakosa
(amcopOumonnble MHIUKATOPHI), Dombrapaa (MHAMKATOP >Kelle30aMMOHMEBBIC KBacibl), KombTrodda
(MHAMKATOp HOAKpaXMaJIbHBIA KOMILJIEKC)
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2. Tpu cmnocoba TPUTOTOBIEHUS THUTPAHTOB: MO TOYHOM HaBeCKe (M3 TEPBUYHBIX CTAHAAPTOB), IO
MpUOTM3UTENBHON HaBECKe (M3 BTOPUYHBIX CTAaHAAPTOB), 3 UKCaHaA.

TutpoBaHHBI pAacTBOp TMEpPMaHTaHATa Kalus TOTOBHUTCS IO MPUOIU3UTEIHLHOW HaBeCKe. OTaIlbl
MIPUTOTOBIICHHS:

1. pacuer TEOpEeTHYECKON HABECKH BEIIECTBA JJIsI IPUTOTOBIEHHUS pAcTBOpa HEOOXOIMMOM
KOHIIGHTpaluu 1 oobemMa 1o dopmyse: a=TxV;

2. B35ITUE HABECKU HA TEXHOXMMHUYECKHUX BECaX C TOYHOCTHIO JIO COTHIX IPAMMa;

3. mepeHoC HaBeCKM B 3apaHee OTKAIMOPOBAaHHBIM COCyJ] TEMHOIO CTEKJa U pPacTBOPEHUE B
JUCTUJUITMPOBAHHOU BoJie. JlOBECTH A0 METKH, MepeMeliaTh U OCTaBUTh B TEMHOM IIPOXJIaJTHOM MeCTe Ha
7-10 cyTok;

4. pacTBOp OTGUIBTPOBATH YePe3 CTCKISTHHBIN QUIBTP;

5. MPOBECTH CTAaHAAPTH3AIMIO MO CTAaHJAPTHBIM BELIECTBaM (IaBEJIEBOM KHUCIIOTE, OKcalaTy HaTpus,
okcuay Mbibsika (111), conmn Mopa) cnoco6oM OTAEIbHBIX HABECOK MU MUIETUPOBAHMS;

6. paccunTarh ko3 pULMEeHT NonpaBku Mo Gopmysam:

Ko = agZI"J.BfBA K= Ver - Ker
TTP/ Vop Vip
CT.B-BY

3. Pemenue.
YpaBHEHHE, JIeKaIIee B OCHOBE PacUeTOB:
Mg~ +HY" — MgY~ +2H’
f,=1, npsMoe TuTpOBaHUE.

Q=T NazH2v/mgsosa'V- Ky
Crioco0 OTaeIbHBIX HABECOK.
o (%) =Qla
Ortser: 0,11%

buner 2

1. Knaccudukanusi THTPUMETPUIECKAX METOAOB IO THITY PEAKIHH, JEeKAIUX B OCHOBE METOJa, 110
BapHaHTy TUTPOBaHUs. [Ipumepsr.

2. OmpenierieHue MacCoOBOM JIOJIM YKCYCHOW KHCIIOTHI B pacTBOpe, 0OOCHOBaHHWE, BapHAHT THTPOBAHMUS,
WH/IMKALUS, pacueTHbIE (POPMYITBL.

3. Paccunrats k03ddummeHT nonpaBku pactBopa Opomara Kaiws, ecid s npurotoienus 3,00 m°
pacTBOpa ero ¢ MOJSIPHOM KOHIIEHTpanuen sxBuBasienTa 00,0250 Moutb/M° B3siTa HaBecka 2,5000 r.

Omeem

1.ITo Tumy peakmuii:

KucnoTHO-0CHOBHOE TUTPOBAaHUE H30+ + OH™ — 2H,0

(mporonuToMeTpU)

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE OK; + BOC; — OK; +BOC;
TUTPOBaHUE (PEIOKCMETPHS) , _

OcanuTenpHoe TUTPOBAaHUE (CEIUMETPHS) mK +nA — KpAnd

KommiekcumeTprueckoe THTPOBAHNE M™+nL — [ML ] m

(KOMILJIEKCUMETPHS)

[To BapuaHTy TUTpOBAHUSA:
IIpsimoe TuTpoBanue Henocpencreennoe TUTPOBAaHUE
AQHAJIM3UPYEMOr0 BELIECTBA TUTPOBAHHBIM PACTBOPOM
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ObpatHoe TuTpoBaHue (1O B3aumopeiicTBue aHaIM3upyeMOro BELIECTBA

OCTaTKy) C M30BITKOM TUTpaHTa, HEMPOPEarupOBABIIYI0 YacCTh
KOTOPOTrO TUTPYIOT BTOPBIM TUTPOBAHHBIM
pacTBOpoM

3aMecTUTEThHOE TUTPOBAHKE B3aumMoneiicTBre aHaIM3UPYEeMOTO BEIIECTBA
(110 3aMECTHUTEITIO) CO BCIOMOTAaTEIbHBIM pEareHTOM, B pe3yJbTare

KOTOpPOT'O0 BBIIEISETCSI SKBUBAIEHTHOE KOJIMYECTBO
MPOJYKTa (3aMECTUTENIS) PEAKIIUU, KOTOPBIN TUTPYIOT
TUTPOBAHHBIM PaCTBOPOM

PeBepcuBHOE TUTpOBaHUE TutpoBaHue u3BECTHOro 00bEMa THUTpaHTa
pacTBOPOM aHAIM3UPYEMOTO BELLIECTBA

2. YpaBHEHHE peakliny, JIeKaIllee B OCHOBE ONPE/IEICHU:
CH3;COOH + NaOH — CH;COONa + H,0O

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

BapuaHT TUTpOBaHUS: IPSIMOE TUTPOBAHHE

Wupukarop: ¢peHondransenH, TATPOBATh OT OECIBETHOTO A0 OJe1HO-pO30BOr0, ycTonunBoro 30 cex
Crioco0 TUTpOBaHUSA: OTAEIbHbIC HABECKU.

dopmyina pacuyera MaccoBOH 107U B %:

T K, -V, -100

np
ay

0, —
0% x) =

3. Pemenue.
_ + _
OcHoBHoe ypaBHeHue Opomatomerpun: BrO; + 6H + 68 «<Br +3H,0

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

4.1.3. lllkana oueHnBaHus )i TEKYILETO KOHTPOJIS.
TectupoBanue - nudepeHnpoBaHHas OIICHKA!

90 -100 % 6an10B — OIIEHKA «OTIMYHO,

75 - 89 % 06aoB — OLIEHKA «XOPOIIIO»,

51- 74 % GanyoB — OLIEHKA «YAOBJIETBOPUTEITHHOY,

0 — 50 % GamToB — OIICHKA «HEYIOBICTBOPUTEIHLHOY.

Kontponbras padota - muddepennmrpoBanHas oreHka:

- OLIGHKA «OTJIMYHO» — BBICTABJISAETCS OoOydaromeMycsi, MPaBUIbHO PENIMBIIEMY 3aJady, HAMUCABIIEMY
YpaBHEHHE PEAKIIUH, €CIIH 3TO HEOOXOIUMO JIJISl PEIICHUS 33]Ia4H, YKa3aBIIeMy BCE ¢IMHUIIBI U3MEPECHHUS
Pa3IMYHBIX BEJIMYMH U HE CJIeNIaBIIEeMy MaTeMaTHIeCKON OMMOKY B BEIUMCICHHUSIX.

- OIIEHKAa «XOPOIII0» — BBICTABISETCS 00yUYAIOMIEMYCsl, €CITH OH JOMyCTHJI He3HAUYUTEIbHbIC OMMOKH (He
MPOCTaBJICHBI KOOPPUITUSHTHI B YPaBHEHUH PEaKIIMU, HE Be3/Ie YKa3all eIMHUIIbI U3MEPEHUs).

- OIIEHKA «Y/IOBJIETBOPUTEILHO» — BBICTABISETCS OOydYaromeMycCs, €CTd OH pelmni 3ajaady, HO He
MpocTaBUi KOI(PPUIIMEHTH B YpaBHEHHH PEaKIUU, HE yKa3zald B pse CIydaeB €IUHUIIBI U3MEPEHUs,
Cclieaj MaTeMaTHIeCKYIO OIMUOKY B BBIYHCIICHHUSX.

- OIICHKA «HCYAOBJICTBOPUTCIILHO» — BBICTABJIACTCS OGy‘-IaIOH_[eMYCH, CCJIM OH HC pCHINWJI 3aJavy.

Komnoksuym - nuddepernupoBanHas omeHka:
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- OIIGHKa «OTJIIMYHO» — BBICTABISETCS OOydYaroImeMycsi, TIOKa3aBIIEMYy BCECTOPOHHUE,
CUCTEMAaTHU3UPOBaHHbBIE, TTTyOOKHE 3HAHUSI BOIPOCOB KOJNIOKBUYMa U YMEHUE YBEPEHHO NPUMEHSTh UX Ha
MMPAaKTUKC IMpHU PCIICHHUU KOHKPCTHBIX 3a/1ay, CBO6OI[HO€ U [PaBUIIBHOC OGOCHOBaHI/Ie IMPUHATBIX
peLICHHUI;

- OIICHKA «XOPOIII0» — BBICTABIISETCS 00YJarOMIeMyCs, €CJIM OH TBEPJO 3HACT MaTepuall, TPaMOTHO
U 1O CYILIECTBY M3JaraeT ero, yMeeT NMPUMEHSTh MOJy4yeHHbIC 3HAHUSA Ha MpPaKTHUKE, HO JOMYCKaeT B
OTBCTC HJIM B PCHICHUHU 3a4da4 HCKOTOPBIC HCETOYHOCTH, KOTOPLIC MOXKET YCTPAHHUTHL C ITOMOIIBIO
JIOTIOJTHUTEIBHBIX BOIIPOCOB MPENO/1aBaATEs.

- OLIEHKA «Y/IOBJIETBOPUTEIILHOY» — BBICTABISETCA 00yJaroIEeMycsi, OKa3aBIeMy (pparMeHTapHBbIH,
pa3pO3HEHHbIN XapakTep 3HAHUM, HEIOCTATOYHO NPAaBWIbHBIE (OPMYIHPOBKU Oa30BbIX TOHSATHI,
HapyUICHHA JIOTUYECKOM MOCJICAOBATCIIBHOCTU B U3JIOKCHUMA ITPOTrpaMMHOI0 MaTcpurajia, HO IIpu 3TOM OH
BJIa/IC€T OCHOBHBIMHU MOHSATHSIMHU BBHIHOCUMBIX Ha KOJUIOKBUYM T€M, HEOOXOJUMBIMH Ui JajJbHEHIIEero
00y4YeHHS U MOXKET IPUMEHSTH MOJIyYSHHBIC 3HAHUS 110 00pa3Ily B CTAHJApTHON CUTYalllH.

- OLIEHKA «HEYJOBJIETBOPUTEIBHO» — BBICTABISETCS O0y4aroniemMycsi, KOTOpbId He 3HaeT Oobliei
YaCTH OCHOBHOT'O COACPIKaHHA BBIHOCHMMBIX Ha KOJUIOKBUYM TEM, OOIIYCKACT pr6I)I€ OIHI/I6KI/I B
(bopMyIMpOBKaX OCHOBHBIX TMOHSTUNA M HE yMEET HCIIOJIb30BaTh IMOJYUYEHHbIE 3HAHUS TPHU PELICHUU
THUITOBBIX ITPAKTUYCCKUX 3a1a4.

4.2. ®opMbI U MaTEpUAIIBI IPOMEKYTOUYHOM aTTeCTALINH.
4.2.1. IlpomexxyTouHasi aTTecTalus MPOBOAUTCA B (hopMe IK3aMeHa.
4.2.2. O1ieHOYHbIE CPEACTBA ISl IPOMEXYTOYHOM aTTECTALUH.

3K3AMEHAIIMOHHBIN BUJIET 1

I. IlpoBeautre KauyeCTBEHHbIH, KOJUYECTBEHHBIH XHUMHYECKHl W HMHCTPYMEHTAJIbHBIH

aHAJIU3 COeIMHEHMS
CoenuHeHue: XJOPHUA HATPHS.

1. KayecTBeHHbI XUMHYECKU aHAJIM3 COeTUHEHUS

1.1. KauecTBeHHBIN aHAIU3 KaTUOHA COEIMHEHHUS (Ha3BaTh IPYIINY U IPYNIIOBOM peareHT KaTUOHA
10 KUCIIOTHO-OCHOBHOM KJIacCH(UKAIINH, 1aTh XapaKTEPUCTUKY TPYIIIbI, HAMCATh YPaBHEHUE PEAKIIHH C
TPYNIOBBIM pPEareHTOM W ypaBHEHUS peakiuil OOHapyKEeHHUS C YKa3aHHEeM CIoco0a BBIMOJTHEHHUS,
YCJIOBHUH MPOBEJICHUS U aHATTUTUYECKOTO CUTHAIIA).

1.2. KadecTBeHHbIN aHANM3 aHUOHA COEAMHEHHs (Ha3BaTh HOMEp TPYMMBI MO KiIacCU(PUKALNUU
W.II. Anumapuna nu H.U. brok, Hanucate ypaBHEHHE PEaKIMK C PYHIOBBIM PEareHTOM U YpaBHEHMUS
peakiuii oOHapyXeHHsI C YKa3aHHEeM CIoco0a BHITIONHEHUS, YCIOBUN MPOBEIEHUS W aHAIUTUYECKOTO
curHaia. OBP ypaBHUBaTh HOHHO-3JIEKTPOHHBIM METOJIOM).

2. Koan4yecTBEeHHLIM XUMHYECKHH aHAJINU3 COeMHEHUS
KonuyecTBeHHOE oOmpeneneHnue CoeIUHEeHHsT MeTonoM Mopa (ompeaelieHHne METoJa U €ro
000CHOBaHWE, YCJIOBUS W BapuWaHT THUTPOBAHMs, HAIMKCATh YypPAaBHEHHE PEAKIUH OMNpPEICTICHUsS |
WHIUKAIIUH KOHEYHON TOYKH THTPOBaHUS, (AKTOp SKBUBAJICHTHOCTH, CIIOCOO TUTPOBAaHUSA, (OPMYIBI
pacdeTa Macchl 1 MacCOBOM JI0JIM BEIIECTBA B aHATM3UPYEMOM 00pasIie).

3. Kosin4yecTBeHHbI HHCTPYMEHTAIbHBIN AHAJINU3 COCAUHECHUS

KonuuecTBeHHOE ompenesieHne COETUHEHUS METOAOM HOHOOOMEHHOH Xpomartorpaduei
(onpezneneHre MeTo1a, HA YeM OCHOBAH METOJI, BHIOOP MOHHUTA, YpaBHEHHUE PEaKINH, JISKAIIEH B OCHOBE
XpomaTorpadupoBaHusi, II0aT U €ro TUTPOBAHUE, UHIUKALMS KOHEYHON TOYKU TUTPOBAHUS, POPMYIIbI
pacuera Macchl 1 MaCCOBOM JIOJIHM BELIECTBA B aHATM3UPYyEeMOM 00pasIie).

1. Pemuthb 3axauy

PactBop cepnoit kucnorsl ¢ T=0,009800 r/em® o6beMom 15,00 e’ ortutpoBanu 12,50 cm®
pacTBopa ruApoKcHa HaTpus. PaccunTaiite MOJIpHYIO KOHIIEHTPALIUIO PaCTBOPA TMIPOKCUAA HATPUSI.
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Omeem

1. KayecTBeHHBIH XUMHYECKHI aHAJIN3 COeTHHEHUS

1.1. KatnoH HaTpus 1o KHUCIOTHO-OCHOBHOM KjaccuduKauu HaxoauTcs B | (BogopacTBOpuMOit
rpynie KaThoHOB) rpymme. ['pynmoBoro peareHTa HET. BOJNBIIMHCTBO coOJied HATPUS U THAPOKCH]
pacTBOpUMBI B Bojie. MIOH HAaTpus HE y4aCTBYET B OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUAX.

Peakuuu obHapyxeHus:
1. Peaknus ¢ aneratom nuokcoypan(VI)unka

NaCl + Zn(UOZ)g(CH3COO)3 + CH3;COOH + 9 H,O — N&Zﬂ(UOz)g(CHgCOO)g -9 H20¢ + HCI

Crioco6 mpoBenenust peakiun: MKC

AHaJIUTHYECKUN CUTHAI: KENThIE KPUCTAIUIBI TETPA - U OKTA3PUUYECKON (OPMBI, HEPACTBOPUMBIE
B YKCYCHOM KHUCJIOTE.
2. OkpamBaHue OECIIBETHOTO IJIAMEHH FOPEJIKH B JKENTHIN IIBET.
3. Peakuyst ¢ TMKpUHOBOM KHCIOTOM

Cnoco0 npoBenenust peakuuu: MKC

AHAIMTUYECKUH CUTHAI: JKENTHIE KPUCTAILIBI UTOIBYATON (POPMBI, HCXOASAIINE U3 OJTHON TOUKH.
4. Peaknuus ¢ rekcaruapokcoctudarom(V) kanus

NaCl + K[Sb(OH)s] — Na[Sb(OH)s]4 + KClI

Cnioco0 nmpoBeieHHs peakluu: TPOOHPOYHBII
AHanuTHYeCKUi CUTHAM: OeJblid KPUCTAIIMYECKHM 0Ca/I0K, PACTBOPUMBIH B II€l0Yax.

1.2. Xnopua-uon no knaccudukauuu W.I1. Anumapuna u H.U. brnok otHocutcs x Il rpymnme
annoroB. C TPYIIIOBBIM PEAreHTOM pa30aBICHHBIM PacTBOPOM HHTpaTa cepeGpa B cpexe 1 Moiw/mm’
HNO3 o6pa3yer MaopacTBOPUMYIO B BOZE COJIb.

Peaxiiuu obHapyxeHUS:

1. C rpynnoBsIM peareHToM

AgNO;3 + NaCl AgCH + NaNOs

Crioco6 mpoBeieHus peakuy: MPOoOHPOYHBII

AHaluTHYeCKUN  CUTHal:  Oelblii  TBOPOKUCTBIM  OCAaJOK, PpacTBOPHMBI B  M30bITKE
KOHLEHTPUPOBAHHOI'O pacTBOpa aMMHUaka, kapOoHaTa aMMOHUS ¥ THOCYJIb(aTa HaTpusl.

AgCI + 2 NH4,OH — [Ag(NH3),]Cl + 2 H,0
AmMMuakar cepeOpa pa3pyiaroT ASHCTBHEM pacTBOpa KOHIICHTPUPOBAHHOM a30THON KHUCIIOTHI U
voauaa Kajaus:
[Ag(NH3),]Cl + 2 HNO3 — AgCI + 2 NH,NO;
[Ag(NH3).]Cl + KI + 2 H,0 — Ain« + KCI + 2 NH,OH
HaOmrogarot BeinageHue 0eI0ro U KeITOro 0cajaka.
2. Koan4yecTBEeHHLIM XUMHYECKHH aHAJINU3 COeIMHEHUS
Metox Mopa no3BOJIAET ONPEACIUTD XJIOPUA HATPUS MPSIMBIM BapUAHTOM TUTPOBAHHUS B NMPUCYTCTBUU
ocamutenbHoro MHanKaropa Ko,CrO4 B HeWTpaTbHON WITH C1a0O0IIETIOYHOM cpejie, TaK KaK XJIOPHUI HATPHSI
C HUTpaATOM cepedpa 0Opa3zyeT MaJopacTBOPUMOE COESIMHEHUE.

VpaBHEHHUS PEAKITHH, JIEKAIINE B OCHOBE OPE/ICIICHHUS:
NaCl +AgNO; — AgCl| + NaNOs
6 KOHEUHOU MmouKe MUmMposaHus:
2AgNO; + K,CrO4 — Ag2CrO4] +2KNO3
M NaCl = 58,44 r/monb M AgNO3; = 169,87 r/monb

@axTop 3KBUBAJIEHTHOCTH XJIOPUAA HATpUs paBeH 1.
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®opmyiel pacyera Q u o (%):

_ meop np Q * 100
Q=Ty/% K Iy Vp ;. @="""" -cnoco6 oTAeNbHbIX HABECOK

npax

X
Q : 100 akm a;’;’”“ 'Vnun
@ = a¢akm - crroco0 IMUIICTUPOBAHUA, I'IC aX = V—
X M.K.

3. Kosim4ecTBeHHbI HHCTPYMEHTAJbHbIN AaHAJIM3 COeIMHEHM I

Honooomennasn xpomamozpagus ocHoOBaHA Ha 0OPATHMOM CTEXHOMETPUUIECKOM OOMEHE HOHOB B
pacTBOpax 3JIEKTPOIUTOB HA MOBUKHBIC HOHBI HOHOOOMEHHOT'O COPOCHTa — HOHUTA (MOHOOOMEHHUKA).
JIn1st IpoBeJIeHNUS ONpeieIeH s BRIONpaeM KaTHOHUT B akTuBHOH H ' -dopme.
VYpaBHEHUS peaKIliH, JICKAIUEe B OCHOBE ONPEIACICHHMS:
Katnonur-H + NaCl —Karuouur-M + HCI

M NaCl = 58,44 r/monb
HCI +NaOH — NacCl + H,0
TUTPYIOT C HHANKATOPOM METHUIIOPAHIKEM OT PO30BOM OKPACKH PacTBOPA JI0 OPAHIKEBOIA.

dopmyel pacyera Q u o (%):

__ rimeop np Q .
Q= wiy K I ‘Vip,  @="-—"-crocob OTeNbHBIX HABECOK

npax
X

Il. Pemuuts 3an1auy
YpaBHEHHE peaklyu:
H,S0O4+ 2 NaOH— Na,SO4+2H,0
fo=1n2
3amava pemiaercs Ha OCHOBaHUH CIEACTBUS 3aKOHA SKBUBAIEHTOB: C,1-V1= C,n-V>
OrTset: 0,24 MOJIB/ M
SK3AMEHAIIMOHHBINA BUIET 2

IIpoBeanTe KayeCTBEHHBIN, KOJMYECTBEHHbIH XUMHYECKHMH U HHCTPYMEHTAJIbHBIN aHAIH3
coeIMHEeHUS

COGI[I/IHCHI/IGZ HOAM HATPUA.

1. KayecTBeHHBIII XUMHYECKHI aHAJIN3 COEANHEHUS

1.1. KauecTBeHHBIN aHATU3 KaTHOHA COEMHEHHUs (Ha3BaTh IPYIINY U IPYNIIOBON peareHT KaTuoHa
10 KUCIIOTHO-OCHOBHOM KJTacCH(UKAITNH, 1aTh XapaKTEPUCTUKY TPYIIIIbI, HAUCATh YPAaBHEHUE PEAKIIUN C
TPYNIOBBIM pPEareHTOM W YypaBHEHUS peakuil OOHApyKEeHHUS C YKa3aHHEeM CI0co0a BBIMOJTHEHUS,
YCJIOBHH MIPOBEJICHUS U aHATUTUYECKOTO CUTHAIIA).

1.2. KayecTBeHHBIN aHanM3 aHWOHA CoeaWHEHUs (Ha3BaTh rpynmny mno kinaccuduxammu H.A.
TananaeBa, HanKcaTh YpaBHEHNE PEAKIIUU C TPYIITIOBBIM PEareHTOM U YPaBHEHHS PEAKIIUi 0OHAPYKEHUS
C yKa3aHUEeM Croco0a BBIMOTHEHHUs, YCIOBUI MPOBEIEHUS U aHanuTHueckoro curaana. OBP ypaBHuBaTh
MOHHO-3JIEKTPOHHBIM METOJIOM).

2. Koan4yecTBEeHHLIM XUMHNYECKHH aHAJINU3 COeIMHEHUS
KonuyecTBeHHOE  OmpeesneHne COEAUHEHUs TPAaBUMETPUUECKUM  METOJOM  OCaXKJICHUS
(ompeneneHne METO/IA, Ha KaKUX CBOWCTBAX BEIIECTBA OCHOBAH METOJ, BHIOOp OCaIUTEINs, OCaX1aeMas U
rpaBUMeTpruYeckas (popMbl, HAMUCaTh yYpaBHEHHE PEAKIUU OMPEICIICHHUs, TpaBUMETpHUecKuil (haktop,
(dhopMyIIBI pacyeTa MacChl U MacCOBOM JIOJTM BEIIECTBA B aHATTM3UPYEMOM 00pasIie).
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3. Kosin4ecTBeHHBbII HHCTPYMEHTAJIbHBIN AHAJIN3 COeIUHEHUS
KonunuectBenHoe ompeseneHne coequHEeHHs pedpakTOMETPUUECKUM METOJIOM (OmpeleieHne
METOJIa M ero O00OCHOBaHUE, MOKA3aTelb MPEIOMIICHUS M €r0 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB,
pedpakToMeTprueckuii (hakTop, CIocoObl pacyeTa KOHLIEHTPALUK BEUIECTBa B aHATU3UPYEMOM 00paslie).
1. Pemuth 3a1auy
Haecky nuTputa Hatpus Maccor 1,0154 r pactBopuiau B MepHOU koyioe oobpémom 200,00 em®,
Paccuntare 00BEM pacTBOpa mepMaHraHata Kajusi ¢ MOJSIpHOW KoHIeHTpauuei skxBuBasieHTa 0,0200
Monb/z[M3 n K;=0,9803, HeoOXOoauMbIii Ha TOJHOE OKHCJICHHUE B KHUCJIOW CpeJe HUTPUTA HaATpHs,
conepxarierocs B 10,00 oM’ MOJIYYEeHHOTO pacTBOpa.

Omeem
1. KayecTBeHHBIII XUMHYECKHI AaHAJIN3 COeANHEHUS

1.1. Katron HaTpus 1o KUCIOTHO-OCHOBHOM Kiaccudukanuu Haxonutcs B | (BogopacTBopumoii
rpynne KaTtuoHoB) rpymme. ['pynmoBoro peareHtra HeT. BoJbIIMHCTBO coieil HATpus M THAPOKCH]L
pacTBOpUMBI B Bojie. IOH HaTpus HE y4acTBYET B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHSIX.

Peakuuu obHapyxeHus:

1. Peaknus ¢ aneratom nuokcoypan(VI)unka

NaCl + Zn(UOQ)g(CH:J,COO)g + CH3COOH + 9 H,O — N&Zﬂ(UOz)3(CH3COO)9 -9 HszL + HCI

Crioco6 mpoBeaenust peakiun: MKC

AHaJINTUYECKUI CUTHAIL: XKENThIE KPUCTAILIBI TETPA - U OKTA3APUYECKOi (OPMBI, HEPACTBOPUMBIE
B YKCYCHOM KHCJIOTE.
2. OkpamBaHyue 6€CLBETHOTO INIAMEHU TOPEJIKHU B KENTHIN 1IBET.
3. Peakuys ¢ TMKpUHOBOM KUCIIOTON

Crnioco6 mpoBesnenus peakiun: MKC

AHAIMTUYECKUH CUTHAI: JKENTHIE KPUCTAILIBI UTOIBYATON (POPMBI, NCXOASAIINE U3 OJTHOW TOUKH.
4. Peaknus ¢ rekcaruapokcoctudarom(V) kamus

NaCl + K[Sb(OH)s] — Na[Sb(OH)s]4 + KCI

Crioco6 mpoBeieHus peakuy: MPoOHPOYHBII
AHaJIUTHYECKUH CUTHAT: OeNbIi KpUCTAJUIMYECKHH 0CaI0K, PACTBOPUMBIH B IIe/I0Uax.

1.2. Mogun-uon no knaccuduxanuu mo knaccudukanuu H.A. TanHaHaeBa OTHOCHTCS K aHHOHaM
BOCCTAHOBHUTEJISIM, KOTOpPbIE 00ECIBEUNBAIOT NIEPMAHTaHAT KaJIHs B CEPHOKHUCIION Cpejie:

10 Nal + 2 KMnO,4 + 8 H,SO4 — 5 I, + 2 MnSO,4 + K;SO4 + 5 NapSO4 + 8H,0

MnO; +8H' +58>Mn” +8H,0 | 2
2 |:-26<—>Iz 5
Peakuuu oOHapyx eHHUs:

1. C rpynmoBbiM peareHToM - pacTBopoM AgNO3

Nal + AgNO3z— Agld+Na NO3

Crioco6 mpoBeieHus peakuy: MPoOHUPOYHBIN

AHaATUTUYECKU CUTHA: XENTHIA OCaT0K, HE PACTBOPUMBIA B KOHIIEHTPUPOBAHHOM DPAaCTBOPE
aMMHaKa.

2. C xnopunom sxene3a(lll) niau HuTpuTOM HaTpUs B KUCIOU cpelie (SKCTPAKLMOHHBIN CI0c00)

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

Cnioco6 npoBeIeHNs peaKIuK: MPOOUPOUHBIHA

AHaJIUTUYECKUI CUTHAJ: PO30BBIA PACTBOP OPraHUYECKOTO HEMOJIIPHOTO PACTBOPUTEIS.

2 Nal + 2 NaNO, + 4 H,SO4 — I + 2 NO + 2 Na;SO,4 + 2 H,0
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Crioco6 mpoBeieHus peakuy: MPOOHPOYHBIN

AHaJTUTUYECKUI CUTHAJ: PO30BbIA PACTBOP OPTraHMYECKOTO HEMOISIPHOTO PACTBOPUTEIIA.
3. C KOHIIEHTPUPOBAHHON CEPHOU KUCIOTOM

2 H1 + HySO4(koprr,) — 12T + SO, T + 2 H,0

Crnioco0 npoBeieHHs peakluu: TPOOUPOUHBIi

AHanuTHYECKUil cUTHAM: (PrOJIeTOBBIE Mapkl Hoaa

4. C xsopamuHoM b (XJ10pHO# BOIO#) C BBIICIEHUEM MOJICKYJISIPHOTO HOJIA.

2 Nal+ Cl, — 1,+2 NaCl

Crnioco0 npoBeieHHs peakluu: TPOOUPOUHBIi

AHaJIUTUYECKUN CUTHAJI: PO30BBIM paCTBOP OPraHUYECKOT0 HEMOJIIPHOTO PACTBOPUTEIIS.

5. C comsamu ceunma(ll) 2 Nal + Pb(NO3), — Pbl,d + 2 NaNO;

Crnioco0 npoBeieHHs peakluu: TPOOHPOUHBIi

AHaJIUTUYECKUN CUTHAJL: JKEITHIN 0CaJJ0K, pACTBOPUMBIM B KMCIIOTAX M ILIEN0YaX.

2. Koan4yecTBeHHBLIM XUMHYECKHUI aHAJIN3 cCOeINHEHUS

I'pasumempuueckuii ananu3 — METOJ, KOJIMYECTBEHHOTO XUMHUUYECKOI'O0 aHAJIN3a, OCHOBAHHBINA Ha
M3MEPEHUHN MAacChbl OMPEEIIEMOr0 BELIECTBA MJIM €r0 COCTABHBIX YACTEH, BBIIACISIEMBIX B XUMUYECKU
YUCTOM COCTOSSHUM MJIUM B BHUJAE COOTBETCTBYIOILEIO COEAMHEHMSI TOYHO M3BECTHOIO COCTaBa,
MOJIYyYEHHOTO C TIOMOIIbI0 XMMHMYECKOM peakiuu WU B pe3yiapTaTe (GU3NYECKUX HIN (HU3HKO-
XUMHUYECKUX MPOIIECCOB.

I/IOIII/II[ HaTpusaA C HUTPATOM cepe6pa 06pa3yeT MajIopaCcTBOPUMOEC B BOJAC COCAUHCHUC, IIOOTOMY
€ro KOHOCHTPALUIO MOXXHO OIIPEACIIATh 'PABUMCTPUICCKN METOJ0OM OCAKIACHUA.

t
Nal + AgQNOs;— Agl{+Na NO;— AgI{+Na NO3
0.0. I.}.
Pacuernr:
F=Mnall/Magi

o (%) = F-mag */anal

3. Kosin4ecTBeHHbI HHCTPYMEHTAJIbHBIN AHAJIN3 COeIMHEHU

PedpakTromerpusi — ONTHYECKU METOJ aHAJIN3a, OCHOBAaHHBIM HA W3MEPEHUH TMOKa3aTems
MPEJIOMJIEHUSI CBETOBOI'O JIydya HCCIEAYEMbIM BEIIECTBOM Ha TpaHMIE pa3jenia ABYX pa3IMyHbIX
ONTUYECKUX CPEI.

Iloka3aTeneM mnpesOMJIEHHS] HAa3bIBAIOT OTHOLIEHUWE CKOPOCTH PACIpPOCTPAHEHUS CBETa B
BO3/yX€ K CKOPOCTH PacCIpOCTPaHEHHUS CBETA B UCIIBITYEMOM BEILIECTBE.

Wonua HaTpusi pacTBOPHM B BOJE M €ro KOHIIGHTDALMIO B PACTBOPE MOXKHO ONPEICIIATH
pedpakTOMETPUIECKUM METOIOM.

DTanbl aHAIU3a:

1. ITpurotoBiieHNE CTAHIAPTHOIO PACTBOPA C OMPEAEIECHHOW MaCCOBOM JOJIEH.

2. IlpuroToBiieHHEe U3 CTAaHAAPTHOTO pacTBopa 10 3TaTOHHBIX pacTBOPOB MYTEM Pa3BEACHHUS.

3. OmpeneneHue mokasarels MpEIoMIIeHUsS Ha pedpakToMeTpe I STaJOHHBIX PACTBOPOB U
pacuet cpeaHero pedpakromeTpudeckoro axkropa.

4. Tlo mory4eHHBIM MMOKa3aTeNsIM MIPEJIOMIIEHHUS IOCTPOSHNUE KAITMOPOBOYHOTO Tpaduka.

20
ny

C, Cer.
5. M3Mepenue nokazaresns MpesioMIICHUs 1JIsl paCTBOpa C HEM3BECTHOM KOHIIEHTPALIMEH.
6. HaxoxieHrne KOHIICHTPAIMN pacTBOPa MO KaTHOPOBOYHOMY TpaduKy.
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7. PacdeTHBbIH crmoco0 KOHIICHTPAIUU pacTBOpa 1o Gopmyiie:

8. Haxox/1eHrne KOHIICHTPAIIUU PacTBOPa MO pePpaKTOMETPHUSCKUM TabIUIaM.

1. Pemmuth 3a1auy

5NaNO,+2 KMnO4+3H,S0,— 5NaNO3+2MnSO4+ K,SO4 +3H,0

f="%

Macca onpenensiemoro Bemiecta B 10 CMSpaCTBopa paccuMThIBaeTCs na GopMysie pacuera ag.
ap= a'Vrmn/VM.K.

ap= Q

N3 dpopmynbl pacdera Q 11 IPsIMOTO TUTPOBAHUS PACCUYUTHIBACTCS 00BEM MTEpMaHTaHaTa KaJHs:
Q=T kmnoa/Nano2" V- Ky

Otsert: 75,06 oM’

4.2 3. llIkana orieHUBaHUS.

- OIICHKa «OTJIMYHO» — BBICTABISETCS OOydYaroImeMycsi, TIOKa3aBIIEMYy BCECTOPOHHUE,
CHUCTeMAaTHU3HpOBaHHbIC, TNTyOOKHE 3HAHHS BOMPOCOB OWJIETa SK3aMEHA U YMEHHE YBEPEHHO MPUMEHSITh
WX Ha MPAKTUKE MPU PEIICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U MPaBUIbHOE OOOCHOBAHHME MPHUHSITHIX
pelICHHUI;

- OLIEHKA «XOpOII0» — BBICTABIISETCS 00yJaroleMycs, €CJIM OH TBEPJO 3HAET MaTepual, I'PaMOTHO
U TO CYIIECTBY H3JaraeT €ro, yMeeT MPUMEHATH MOJIyYeHHBbIC 3HAHMs HA MPAKTUKE, HO JIOMYCKaeT B
OTBETE WJIM B pPEIICHUU 3a/lad HEKOTOPble HETOYHOCTH, KOTOPHIE MOXKET YCTPAHHUTh C IOMOIIBIO
JOTIOJTHUTEIBHBIX BOITPOCOB MPENOIABATES.

- OIIEHKA «YJOBJIETBOPUTEIHHO» — BBICTABIIACTCS 00YyJaromeMycs, oKa3aBiieMy (pparMeHTapHbIH,
pa3poO3HEHHBIN XapakTep 3HAHUM, HEIOCTaTOYHO NPAaBHIbHBIE (QOPMYIHPOBKH Oa30BBIX TOHSATHI,
HapyLIEHUS JIOTHYECKOUN TOCIIeIOBATEIFHOCTH B U3JIOKEHUHU MMPOTPAMMHOIO MaTepuasa, HO IPH 3TOM OH
BIIaJICET OCHOBHBIMU TOHATHUSMHU BBIHOCHMBIX Ha 9K3aMEH TeM, HEOOXOAMMBIMHU ISl JallbHEHIIero
00y4eHHS U MOXKET MPUMEHSATD MOTYyYEHHBIC 3HAHUSA 110 00pa3ily B CTAaHAAPTHOU CUTYyAIlHH.

- OIIEHKa «HEYJOBIETBOPUTEIHHO» — BBICTABJISIETCS 00yJaronieMycsi, KOTOpbI He 3HaeT Oonblieit
YaCTH OCHOBHOTO COJIEP)KaHHS BXOMSIIMX B OWJIET dK3aMeHa BOMPOCOB TE€M MUCIMIUIMHBI, JOMYCKaeT
rpyObie omuOku B GOPMYyTUPOBKAX OCHOBHBIX MOHATHUN M HE YMEET HUCIOJIb30BaTh MONyUYeHHbIC 3HAHUS
P PEIICHUN TUTIOBBIX MPAKTHUYECKUX 3a/1a4.

4.3. CoOTBETCTBHE OLIEHOYHBIX CPEJCTB MPOMEKYTOUHOW aTTECTAllMU MO JAUCHUILIUHE (HOPMUPYEMBIM

KOMIIETEHIUSIM
Kon Kox nHaukaropa OuneHoYHBIE CPeICTBA POMEKYTOUYHOM aTTeCTALMHA
KOMIIETEH AOCTHKEHHU S
Omnpoc no 6uneram
MU KOMIIETeHIIUH
Teopernuecknii Bonmpoc CuryannoHnHas 3aj1ada
OIlK-1 NJIOIIK-1.2. + +

4.4. Kputepuu oueHKH cPOPMHPOBAHHOCTH KOMIETEHIIMA B paMKaxX MPOMEXKYTOUYHOW aTTeCTalldd MO

AJUCIHUITIIINHE
Kon Kon CTpyKkTypH Kpurepun oueHku c(pOpMUPOBAHHOCTH
KoOMIleTe | MHAUKATOpa ble KOMIIEeTEeHIIUH

24




HIIUH JAOCTHIKEHHMSI | 3JeMEHTbI
KOMIIETEHIIHM | OIEHOYHbIX He cpopmupoBana CdopmupoBana
" CpeacTB
- He 3HaeT
OCHOBHBIC - 3HaeT OCHOBHEIC
3aKOHOMEPHOCTHU 3aKOHOMEPHOCTHU
XMMHYECKUX PABHOBECUHM | XMMUYECKUX PaBHOBECHH B
B pacTBoOpax pacTBopax
- He 3HaeT - 3Haer
TEOPETUUECKHE  OCHOBBI | TEOPETUUYECKUE OCHOBBI
(DU3UKOXUMUYECKUX (UBUKOXMMUYIECKUX
METOJO0B aHaJIN3a METOHO0B aHAIM3a
- He 3HaeT MeTObI, - 3Haer METOJbI,
MIPUEMBI u CIOCOOBI | IPUEMBI i CITOCOOBI
BBIITOJIHEHUS XWMUWYECKHUX | BBIIIOJHEHHS XUMHUUYECKHX
METONOB  aHalIM3a JJjId | MCTOAOB  aHajiW3a  JJId
YCTaHOBJICHUS YCTaHOBJICHUS
KA4eCTBCHHOIO  COCTaBa | KAYECTBEHHOTO cocraBa
BEILIECTB U | BEIIECTB n
Ormpoc 1o KOJIMYECTBCHHOI'O KOJIMYSCTBESHHOTO
6IIeTaM onpeaenenus bAB, JIPC u | onpenenenus bAB, JIPC u
[1K-1 NJIOIIK-1.2. OMOJIOTHYECKAX O0OBEKTOB | OMOJIOTHYECKUX OOBEKTOB
(Teoperrueck
. - He 3HaeT MeTompl, - 3HaeT METO.bI,
uit Borpoc) MIPUEMBI B CTIOCOOBI MIPUEMBI i CIIOCOOBI
BBITIOJTHEHUS (U3MKO- | BHIMOTHEHHUS ¢buzuko-
XUMHYECKHUX METOJO0B | XUMHYECKUX METOJIOB
aHaau3a JUISL | aHaJIu3a i1 yCTaHOBJICHUS
YCTaHOBJICHUS Ka4yeCTBEHHOTO cocTaBa
KauyeCTBEHHOI'0  COCTaBa | BEIIECTB u
BEIIECTB U | KOJIMYSCTBEHHOTO
KOJINYECTBEHHOT'O onpexnenenuss bAB, JIPC n

onpenenenuss bAB, JIPC u
OHOJIOTNYECKUX OOBEKTOB

- He 3maer
OCHOBHOE 000pyJOBaHUE
Hu peaKTI/IBBI JJIA

MPOBEACHUSI XUMUYECKUX,
(U3UKO-XUMUYIECKUX
METOJIOB aHaJIu3a

OMOJIOTHYECKNX 00BEKTOB
- 3HaeT OCHOBHOE
000py/I0BaHNE U PEAKTHUBBI

JUTSt MIPOBEICHUS
XAMHUYECKHX, ¢busuko-
XUMHUYECKUX METO/I0B
aHaym3a

25




- He yMeeT
BbIOpaTh M  00OCHOBATH
- YMmeeT BBIOpaTh U
METON u croco0
0o00OCHOBaTb ~ METOA |
MPOBEACHUSI aHalu3a B
. croco6 MIPOBEICHUS
3aBHCHUMOCTH OT CBOMCTB
aHaJgM3a B 3aBHCUMOCTH OT
aHAJM3UPYEMOT0 0OBEKTa .
CBOICTB  aHAJIM3UPYEMOTO
- He yMeeT
o0BeKTa
paboTaTh Ha
- VYmMmeer paboTaTh
aAHAJIUTUYECKOM
Ha AHATTUTHYECKOM
obopynoBaHuy,
000py1I0BaHUH,
HCTIOTIH3YEMOM AU Yenonbayemom IE
Onpoc 1o | xayecrentoro u Ka‘IeCTBeyHHOFO ,
OreTam KOJIMYECTBEHHOI'O aHAIN3a
KOJIMYECTBEHHOT'O aHaln3a
(cuTyaulMoHH | mpu BBITIOJTHCHUH
XUMHYECKHUX metonos | PN BRITOTHCHH
as 3aj1a4a) XUMHYECKHX METO/IOB
aHamm3a
aHanmsa
- He ymeer
- VYmeer paboratrh
pabortartb Ha
Ha AQHATUTUYECKUX
aHAJIMTUYECKUX Npudopax,
npubopax, HCIOIb3yEMbIX
HCIOJIb3YEMBIX npu
IpPU BBIIOJIHEHUU (DU3ZHKO-
BBITIOJTHCHUH buznKo-
XUMHYECKHX METO/IOB
XUMHYECKHX METOJIOB
aHanmsa
aHamm3a
- Ymeer odopMuth
- He yMeer
pe3yNbTaThl aHAIHU3a
oopmMuth pe3yIbTaThI
aHaJM3a

Komnerenmnust cumraercs copMHpoOBaHHONW Ha ypoBHE TpeOOBaHWM K AWCHUIIMHE B
COOTBETCTBHHM C 0O0pa3oBaTEIbHOW MPOrPaMMOi, €ClIHM MO0 WTOoraM MPUMEHEHHS OLIEHOYHBIX CPEICTB
MPOMEXKYTOUHOM aTTECTAllMd WM MX OTAENbHBIX D3JEMEHTOB PE3YJbTaThl, JIEMOHCTPUPYEMbIE
00y4aronuMcsi, OTBEYAIOT KPUTEPHIO CHOPMUPOBAHHOCTH KOMITETEHITHH.

Ecnu mo uroram mpoBeeHHON MPOMEXKYTOUHON aTTECTAIllMy XOTsI Obl OJIHA U3 KOMIIETCHIIMA HE
chopMHUpoBaHa HA YPOBHE TPEOOBAHUI K JUCIUIUIMHE B COOTBETCTBUH C 00pa30BaTEIbLHOMN MPOrpaMMoit
(pe3ynbTarhl
o0y4JaromiemMycsi BRICTABIISIETCS OIICHKA "HEYTOBICTBOPUTEIHHO" .

oOydarolierocss He COOTBETCTBYIOT KpHUTEpPHUIO C(HOPMUPOBAHHOCTH KOMIIETEHLIUN),

5. Meroauyeckue MaTepraJibl 10 OCBOCHHUIO M CHUILINHbBI
[TonHBI KOMIIEKT METOAWYECKHMX MaTepHhaloB M oOydarommxcs Ha aucuuruimae b1.0.18
«AHaTUTHYECKAs XUMUSD HAXOJUTCS Ha Kadeape aHaTUTHUYECKON XUMUU.

1. COopHuk 3amad TO aHAIUTHYECKOW XuMuu / 3aJauyHUK AN CTYACHTOB, OOYYAarOMIMXCS TIO
cnernuanbHocTH «Dapmanms» (yposerns crennanuteT) // Komorora H.B., Buxapesa E.B., Kacesnos 3.B.,
KypbaroBa A.A., Henoronuna E.A., bykanosa E.B., Kono6osa M.I1., [lonbunkuna 3.B., Xpenko A.H.
[Tepmp, III'DA. 2018. 144 c.

2. CnopaBoyHble MaTepuaibl MO AHATUTHYECKOW XUMHH / YueOHOe mocoOue Uisi BHEAyIUTOPHOW U
ayJIMTOPHOMW pabOTHI CTYACHTOB, OOydJarommMxcs Mo crenuanbHocTn «®Papmarus» (u3a. 3-e, mom.) /
Buxapesa E.B., KonotoBa H.B., bykanosa E.B., Kono6osa M.II., lonbunkuna 2.B. Ilepmb: TII'DA,
2018. 32 c.

3. TecToBbIC 3a1aHUs 110 aHATUTHYECKON XUMUH /Y 4eOHO-METOINYCCKOE ITOCOOUE /ISl CAMOCTOSTEIbLHOM
noAroToBku cTyaeHTOB OO K KOHTPOJIBHBIM paboTaM U KypCOBOMY dK3aMEHY IO aHATUTHYSCKOM
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xumni // Konorosa H.B., bBykanosa E.B., lonounkuna 2.B. [Tox. pen. Buxapesoii E.B. Tlepmb. 2018.
102 c.

5. KauecTBenHsblii xumudeckuii ananu3. YueOHoe mocobue mis crynentoB / Konorosa H.B., Komo6osa
M.IIL., Hon6unkuna 3.B. [Tox o6m1. pen. Buxapepoit E.B. Ilepmsb: [IT'DA, 2018. 56 c.

6. KonnyecTBeHHBI aHAIN3 (XUMUYECKUE W HHCTPYMEHTaIbHBbIE MeTOJbl) /| YueOHoe mocobue st
crynentoB // Konoroa H.B., Kono6osa M.II., lon6unkuna 2.B., Buxapesa E.B. I1epms, IITDA. 2018.
156 c.

6. YueOHas auTepaTypa s 00y4aronuxcs mo JUCUUILIHHE

6.1. OcHoBHas nUTEpaTypa.

1. OcHoBwl ananmutuueckoit xumuu. B 2 1. Ilox pen. 3omoroBa F0.A. 5-¢ u3n / T.A. bonbmosa [u ap.].
W11 Axamemus Mocksa, 2012. T. 1. 384c.

2. OcHoBsl aHamutudeckoit xumun. B 2 1. T. 2. Tlox pen. 3omorosa F0.A. 5-¢ u3x / H.B. Ao [u ap.].
W11 Axamemust Mocksa, 2012. T. 2. 416 c.

3. 3omotoB 1O. A. Benenue B ananutnueckyto xumuio / FO. A. 3010T0B. - 2-e u3n., YuebHoe nocodue. -

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

4.AnekcanapoBa, J. A. AnHanuTuyeckas Xxumus B 2 kHurax. Kaura 1. XumMudeckue METOJbl aHAIN3A:
y4eOHMK M TPaKTUKyM 17 By30B / O. A. Anekcanaposa, H. I'. TaiinykoBa. — 3-e u31., ucnp. u 0. —
Mocksa: UznarensctBo FOpaiit, 2020. — 537 c.

5. AnekcanapoBa, O. A. Ananutudeckas xumus B 2 kHurax. Kawura 2. ®@U3nK0o-XUMHUYECKHE METO/bI
aHayM3a: Y9eOHUK M MPAKTUKYM Ui By30B / D. A. Anekcanaposa, H. I'. aliqykoBa. — 3-¢ u3f., ucrp. u
non. — Mocksa: U3znarensctBo FOpaiit, 2020. — 344 c.

7. MaTepuanbHo-TexHH4Yeckas 0a3a, MHGOPMALMOHHbIE TEXHOJIOTHH, IPOTPAMMHOE
ob0ecrieyeHne 1 HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI

JIaGopaTopHbie 3aHATHS IO KAaYeCTBEHHOMY M KOJHYECTBEHHOMY XHMHUYECKOMY aHAIHW3y Ha
Kadeape MpoBOJATCS B YUEOHBIX ayAUTOPHUSIX, B KOTOPhIX UMEIOTCS B HAJTMYUM HEOOXOIMMbIE PEAKTHBbI
1 000pyIOBaHHE (XUMHUYECKAs MMOCY/Ia, SKCHKATOPbI, IEHTPU(YTH, CYIIMIbHbIE MKa(bl, aHATUTHYECKHE
Bechl). Jls mpoBefieHUs 3aHATUH 110 HHCTPYMEHTAIbHBIM METOJIaM aHaJIn3a MCIIOJIb3YIOTCS (POTOMETPHI,
pedpakToMeTphl, Xpomarorpaguueckie KOJIOHKH, XpoMaTorpapuyuecKue IUIACTUHBI, TMOTEHIIMOMETPHI.
[IpakTuyeckue 3aHATHS TNPOBOAATCS B BUAE CEMUHApOB, JEMOHCTPALUMU HKCHEPUMEHTOB U
WCTIOJIB30BAaHUSl HATIISHBIX MOCOOWH, pemieHus 3ajad, OTBETOB Ha TECTOBBIC 3aJaHUS M HAIMMCAHUS
KOHTPOJIBHBIX paboT. Kax el o0yuaromuiicst obecnedeH 10CTynoM K OuOInoTeYHbIM (POHAaM aKaieMuu
1 Kadeapsl, eCTh BO3MOXXHOCTh paboThl ¢ caiitamu BookUp, Consultantplus. Ha nekuusx u 3aHSTHIX
UCTOJNB3yeTCsl  MYJbTUMEIUHHBIA  KOMIUIeKC  (HOyTOyk,  mpoektop). HMmerorcs  HabGopsl
TaOJUI/MYJIbTUMEIMAHBIX HATJSIHBIX MaTEpUaoB IO PAa3IUYHBIM pa3lenaM JUCHUIUTUHBL.  Jlis
OCBOCHHS U 3aKPEIJICHUs OTAEIbHBIX BOIIPOCOB Pa3pabOTaHbl TECTOBBIE 3aJaHUs IO U3y4aeMbIM TEMaM.

OOpa3oBarebHbIEe  TEXHOJOIMH — KOMMYHHUKATHBHBIE TEXHOJOTMH  (cobecenoBaHue),
HEMMMTAIIMOHHBIE TEXHOJIOTUH (JIEKIIUH, TECTUPOBAHHE).
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AHHOTAIIUS PABOUYEN ITPOT' PAMMBI JITACIUILIAHBI

b1.0.18 Ananutruueckast XuMust
Kon v HamMeHoOBaHue HaNpaBJIeHUs NOATOTOBKH, mpoguis: 33.05.01 ®apmanus
KBamndukanus (crenenb) BoimyckHuka: [Iposuzop
®opma o0yuenusi: OuHas
®opmupyemasi(bie) KOMIeTeHUUsI(M):
JucuumiuHa «AHATUTUYECKAsk XUMHUS 00eCIieurBaeT OBJIA/ICHUE CIEAYIOIMMMU KOMIETCHIIUAMU:

OIIK-1: Crioco0OeH HCIONb30BaTh OCHOBHBIC OHONOTHYECKHEe, (PH3UKO-XUMUYECKUE, XUMHUCCKHE,
MaTeMaTUYeCKUEe METOJbI I pa3pabOTKH, WCCICAOBAHMM M OSKCIEPTHU3BI JIEKAPCTBEHHBIX CPEICTB,
M3TOTOBJICHUS JICKAPCTBEHHBIX MTPENapaToB.

NIOIIK-1.2. IlpumeHseT OCHOBHBIC (PU3UKO-XMMUYCCKHUE U XMMHUYECKHUE METO/Ibl aHAIHM3a TSI
pa3paboTKH, MCCIEAOBAHUN M DKCIEPTHU3BI JICKAPCTBEHHBIX CPEJICTB, JICKAPCTBEHHOTO PACTHTEILHOTO
CBIPbS U OMOJIOTHYECKUX 00BEKTOB
O0beM u MecTO IMcHMILIMHBI B cTpyKType OITOII:

JucuunnuHa oTHocuTcs k obszatensHoit wactu OIIOII BO, ocBauBaercs Ha 2 kypce (3, 4
CEeMECTpbI), B COOTBETCTBMH C YYEOHBIM IUIAHOM, OOWIas TPYAOEMKOCTh IUCIMIUIMHBI B 3a4€THBIX
equHuax cocrasiset 10 3.e. (360 akaz. yacoB).

Coaep:xanue TUCHMUIINHBI:

Paznen 1. Teopernyeckue OCHOBBI XMMHMYECKOIO aHaiau3a. KauecTBEHHBI XMMUYECKUI aHAIIN3.
Tema 1.1. OcHOBHbIE MOHATUS XUMHUYeCKoro aHanu3a. Kiaccuukanuy KaTUOHOB M aHHMOHOB. AHanu3
HEOpPraHUYECKUX coequHeHUH. [locTaHOBKa Lienel U 3a1a4 aHAJTUTUYECKON XUMHH: NTOJIyYE€HUE OIIBITHBIM
MyTeM JIaHHBIX O XMMHYECKOM COCTaBE BEIIECTBA JIOOBIMH METOJaMH: (PU3MUECKUMH, XMUMHUYECKUMH,
¢busuko-xumuueckumMu Merogamu. Tema 1.2. Teopus pacTBOpOB, XMMHYECKOE PaBHOBECHE M 3aKOH
neiictByromux Mmacc. KoHcTaHThl paBHOBecHS M HX 3HadeHHe B aHanuze.. Tema 1.3 ['ereporennoe
PAaBHOBECHE M 3aKOH JECHCTBYIOIIMX MAacC B XMMHMYECKOM aHanuse. lIpomsBeneHue pacTBOpUMOCTH,
pacTBOPUMOCTb. YCJIOBUSL O0pa3oBaHMsl W pacTBOpeHHs ocaakoB. JlpoOHoe ocaxnenue. Tema 1.4.
PaBHOBecue M 3aKOH JEMCTBYIOIIMX MacC B pacTBOpax MPOTOJIUTOB MPUMEHHUTEIBHO K XUMHUYECKOMY
aHanu3y. KOHCTaHTBI KHUCIOTHOCTM M OCHOBHOCTH. ABTOIpPOTONM3 BOAbL. bydepHbie pacTBOpBHI.
Amponutel. Tema 1.5. PaBHOBecHe U 3aKOH JIEHCTBYIOIIUX Macc B paCTBOPAX KOMIUIEKCHBIX CO€AMHEHUN
B XuMuueckoM aHaimze. Tema 1.6. OKUCIMTENBPHO-BOCCTAHOBUTEIBHOE PpABHOBECHE U 3aKOH
JEHCTBYIOIMX Macc B XUMUYECKOM aHaiu3e. Tema 1.7. AHanu3 cMecH BELECTB HEM3BECTHOIO COCTABaA.
Tema 1.8. KauecTBeHHBIN aHaIN3 OPraHUYECKUX BEUIECTB. DIEMEHTHBIN aHanu3. CTPYKTYpHBIN aHaIU3.
Hcnons30BaHne OPraHUYECKUX PEAreHTOB B XUMHUYECKOM aHaJIU3e.

Pasnen 2. KomuuectBeHHBIM Xumuueckui anHanu3. Tema 2.1. I'paBumerpuueckuii aHanus.
3HAKOMCTBO C MPUHIUIIAMH U CIIOCOOaMM IPaBUMETPUUECKOI0 aHAJIW3a U OCHOBHBIMH HAaIIPaBICHUSIMH,
UCIONb30BaHUs ero B aHaimsze. Tema 2.2. Turpumerpuueckuid aHanu3. OCHOBHBIE MOHSTHSL.
TutrpoBaHHbIE pacTBOPHI. 3HAKOMCTBO C HPHUHIMIAMU U COcO0aMU THUTPUMETPUUYECKOTO aHalu3a U
OCHOBHBIMM HAalpaBIEHUSIMH, HCIOIb30BaHU €ro B aHanu3e. OCHOBHBIE UCIIOJIb3yEMbIE 3aKOHBL. Tema
2.3. Meroabl KUCIOTHO-OCHOBHOTO TUTpOBaHMs (HeHTpanu3uuu). TUTpoBaHHE B BOJHBIX U HEBOJHBIX
cpenax. MzyueHne METO0B KUCIOTHO-OCHOBHOTO TUTPOBAHUS: TUTPAHTHI, X CIIOCOOBI MPUTOTOBJICHUS,
BapHaHThl, CHOCOOBI TUTPOBaHMSA, HHIUKATOpbl. Tema 2.4. OOmas xapakTepUCTUKAa METO/OB
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHOTO TUTPOBAHM. 3HAKOMCTBO € KJIacCU(UKAIIUN METOJI0B, TUTPAHTAMU
METOJIOB, WHIMKAIMEd KOHEYHOM TOYKM TUTpoBaHus. Tema 2.5. Ilepmanranatomerpus. M3yueHwue
METOJIa IE€PMAHTaHUYECKOTO TUTPOBAHUSA, TUTPAHTBl METOJA, MX IPUTOTOBJIEHHE, CTaHAAPTHHIE
BEIECTBA, MHIMKALMS KOHEUHON TOUKM TUTpOBaHMs. Bapuautsl TurpoBanus. Tema 2.6. Mlogomerpus.
N3ydyeHne MeTomoB HOAOMETPHM, TUTPAHTBl METOJA, MX IPUTOTOBJIEHUE, CTaHAAPTHBIE BEILECTBA,
WHIMKAIMS KOHEYHON TOYKW TUTpoBaHus. BapuanTtel TuTpoBanus. Tema 2.7. bBpomarto- u 6pomomeTpus.
N3ydyeHne MeToOmOB, TUTPAHTBI, UX IMPUTOTOBJIIEHWE, WHIUKALUS KOHEYHOM TOYKH THUTPOBAHMSL.
Bapuantel TutpoBanuda. Kpyr onpenensembix BemectB. Tema 2.8. Hurputomerpusi. M3yyenue merona,
croco0 TNpUroToBieHUs TUTpaHTa. CTaHAPTHBIE BellecTBAa. BapuaHTbl THTpoBaHUS. MHIUKanus
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KOHEYHOM TOYKM TUTPOBAaHMA. YcioBHUs TUTpoBaHusa. Tema 2.9. llepumerpus. JuxpomaToMeTpus.
W3y4eHne METOAO0B, TUTPAHTBl MU MX NPUTOTOBIICHUE, CTAaHAAPTHBIC BEIIECTBA, MHIUKALNA KOHEUHOU
TOYKM TUTpoBaHus. Bapuantsl tuTpoBanusa. Tema 2.10. Meroabl ocaaUTENbHOIO THUTPOBAHMUSL.
Aprenromerpus. Tuonmonaromerpusa. HM3ydenue METOJIOB, THUTPAaHTBl M MX IPUTOTOBJICHUE,
CTaHJapTHHIE BELIECTBA, UHIUKALMSA KOHEYHOM TOYKHU TUTpoBaHMA. BapuanTel TuTpoBanus. Tema 2.11.
Kommnekcumerpus. KommuiekcoHomeTpudeckoe TUTpoBaHue. M3ydeHue MeTONOB, TUTPaHTBI M HX
IIPUTOTOBJICHUE, CTAHJIAPTHHIE BELIECTBA, HWHAMKAIMS KOHEYHOW TOYKM TUTPOBaHUA. BapuaHTbI
TUTPOBAHUS.

Pazmen 3. MWHcrpymentanbHble (PU3UKO-XMMUYECKHE) MeToAbl aHanmm3a. Tema 3.1.
WNHcTpyMeHTanpHble MeToAbl aHanu3a. Knaccudukanus. OOmas XapakTepuCTUKa. 3HAKOMCTBO C
OCHOBHBIMHM TPUHIUIIAMH, 3aKOHAMH, KiIacCU(pHUKAIMEH HWHCTPYMEHTAIBHBIX METOJOB aHalIu3a M
cnocobamMM omnpezeneHus KoHUeHTpauuu BemecTB. Tema 3.2, Onrudeckue METOJbl aHAIU3A.
Knaccudukanus. TeopeTrnueckue 0OCHOBBI CIIEKTPAIBHBIX METOJ0B aHanu3a. @oTtoMeTpus. 3HAKOMCTBO C
OCHOBHBIMM NPUHIIMIIAMH, 3aKOHAMU U KJIacCU(PUKAIMEN ONTUYECKHX METOJ0B aHanu3za. PoTomerpusl.
3akon byrepa-JlamGepra-bepa. Monsipablii U yAeTbHBIH  KOA(PQPHUIMEHTH  CBETOIOTIIONICHHUS.
OnexkTpoHHble cnekTpbl. CrocoObl onpeneneHns KOHLEeHTpauu BemecTB. Tema 3.3. JltoMUHECLEHTHBII
aHanus. Peppakromerpus. M3yueHue TIOMUHUCIIEHTHOTO aHAIM3a U pePPaKTOMETPUU: 3aKOHBI METO/IOB,
CIOCOOBI ONpe/eeHNs] KOHIEHTpAalMu BEIIEeCTB, JOCTOMHCTBA W HENOCTaTKM MeToJoB. Tema 3.4.
DNEeKTPOXUMHYECKHE MeToAbl aHanu3a. lloreHumomerpus. 3HAKOMCTBO C OCHOBHBIMHU IPHUHIMIIAMH,
3aKOHaMM M Kiaccu(uKauueil 3JIeKTpOXMMHUYECKUX METOJ0B aHanu3a. V3yueHue MeTol0B
MMOTCHIIMOMETPUHU: BApUAHTOB, CIOCOOOB, WCIMONBb30BaHWs B aHanm3e. Tema 3.5. Ilomsporpadus.
N3yuenne MeronoB mojsporpaduu: BapHaHTOB, CIIOCOOOB, HUCIOJNb30BaHUS B aHaiuze. Tema 3.6.
AmMriepomerpuueckoe TUTpoBaHue. M3yuenne merosa: 000CHOBaHKE, BOJbTaMIEPMETPHUUECKUE KPUBBIE,
nojsiporpaMMbl. KauecTBeHHBIM M KOJIMYeCTBEHHBIH nojsporpaduyeckuit ananmus. Tema 3.7.
Kynonomerpus. M3yueHue MeTonoB KyJIOMETPUU: BapHUAHTOB, CIOCOOOB, HUCIIOJIB30BAaHUSI B AHAIN3E.
Tema 3.8. Xpomarorpaduueckue meronsl aHanusza. MoHooOMeHHast Xxpomarorpadus. 3HAKOMCTBO C
OCHOBHBIMM NPHUHLUIIAMH, 3aKOHaMU M Kiaccudukanueil xpomarorpaguyeckux METOJOB aHaJIN3a.
CymuHocTh ¥ IpUMEHEHUE B aHalu3e HOHOOOMeHHOH xpomarorpaduu. Tema 3.9. Xpomarorpaduueckue
METOJIbl aHalu3a: OyMaxKHash M TOHKOCHOWHas Xxpomarorpadus. M3ydeHue meTrofoB OyMakHOW u
TOHKOCJIOMHOM Xpomatorpauu: BapHaHTOB, CHOCOOOB, HCHOJb30BaHMA B aHanmuze. Tema 3.10.
XpoMarorpaguueckre MeTO/bl aHajdu3a: ra3oBasl, *KUAKOCTHas, Ta30-KUAKOCTHas. V3yueHue meronos
ra3oBOi, >KUAKOCTHOM, Ta30-KUAKOCTHON Xpomarorpaduu: BapHaHTOB, CIOCOOOB, HCIIOJIB30BAaHUS B
aHanuse.
®dopMa NpPoMeKYTOUHOI aTTecTALMU:

[IpomexyTouHas aTTecTalus - IK3aMeH.
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