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IHacnopTt poHA2 OLIEHOYHBIX CPEACTB 10 Y4eOHON JUCHUIINHE
«AHAJIUTHYECKAA XUMUD)

1. B pesynbrare wu3y4eHUsS IUCUUILIHHBI

"Ananumuueckas Xumus o

HarpasieHuto noarotosku 3.33.05.01 — «Papmanus» y oOyyaromuxcsi J0HKHBI ObITh
c(hOpMHUPOBaHBI CIEAYIONINE KOMIETEHIUU:

Kareropus

(rpyna)
KOMIIETEHIINHI

Kona n HaumenoBanue

KOI[ N HAMMCHOBAHUC MHIUKATOPpA
JOCTHXXCHUA YHI/IBCpCZL]'IBHOI\/’I KOMIICTCHIIUN

Ynueepcaﬂbubte Komnemenuuu u uudukamopbl UX 00CmudIICeHUs

CucreMHoe u
KPUTHYECKOE
MBIIIJICHUC

YK-1
Crniocoben OCYILIECTBIISATh
KPUTHYECKUI aHau3
MpoOJeMHBIX CHUTyallMii Ha
OCHOBE CHCTEMHOI'O IMOJXO0a,
BbIpaOaThIBaThH CTpaTeruo
JNEeNCTBUAN

NN yk11

3naem: npuHHMIBI cOopa, orbopa U
00006meHnst nHMOPMAITHH.

N yk-12

Ymeem:

-aHAJIM3UPOBATh TPOOIIEMHYIO CHTYaI[HIO
KaK CHCTEMY, BBISBIISIS €€ COCTABJISIOIINC H
CBSI3U MEXy HUMH;

- OmIpeAenaTh MpoOenbl B WHOOPMAIHH,
HEOOXOAUMOM IJIs pelieHus MpoOIeMHON
CUTYaIlUd, U IPOEKTHPYET MPOLECCHI TI0 UX
yCTpaHEHHIO;

- KPHUTHUYECKH OIICHWBATh HAJCKHOCTb
UCTOYHUKOB HH(pOpMaIuu, padoTarh C
POTHBOPEYMBON MH(pOpPMAIMEH U3 pa3HBIX
UCTOYHUKOB,

N vk-13
Brnadeem  nagvikamu:  WCIOJIb30BaHMS
JIOTHKO-METOA0JIOTUYECKOTO
MHCTPYMEHTAPUS U1 KPUTHYECKOM OLIEHKU
COBPEMEHHBIX KOHLEMIUH (PHUI0coPpcKoro
COLMANLHOTO  Xapakrepa B CBOEH
IpeIMETHOM 00IacTH.

Oobwenpogheccuonanvbnvle KOMnemeHUyUU U UHOUKAMOPBL UX OOCHIUICECHUA

[TpodeccronanpHa
ST METOJIOJIOT UL,

OIIK-1
Cnocoben HCIIOIL30BAaTh
OCHOBHBIE  OHOJIOTHYECKHE,
(U3NKO-XUMHUYUECKUE,
XHMHYECKHE,
MaTeMaTUYECKHE METOIBI ISk
pa3paboOTKH, MCCICOBAHUN U
IKCHEPTH3bl  JICKAPCTBEHHBIX
CpeICTB, M3rOTOBIIEHHS
JICKapCTBEHHBIX TPENapaToB

N onk-1.1.

3uaem:

- OCHOBHBIE OHOJIOTHYECKHE  METOIbI
aHanu3a ans pa3paboTKH, UCCIEIOBAHHUNA U
JKCIIEPTU3Bl JICKAPCTBEHHBIX CPEICTB H
JIEKapPCTBEHHOTO PACTUTEIHHOTO CHIPBS.

- OCHOBHBIE METOJbI (PU3UKO-XMMHYECKOTO
aHaJM3a B WM3TOTOBIIEHUU JIEKAPCTBEHHBIX
MpenapaTosB.

N onk-12.

Ymeem:




- MMPUMCHATH OCHOBHBIC (I)I/I3I/IKO'
XUMHUYCCKUEC u XUMHUYCCKUEC MECTObI
aHaym3a sl pa3paboTKU, UCCIICIOBAHUNA H
SKCIICPTU3BL JICKAPCTBCHHBIX
JICKAPCTBCHHOTO PACTUTEILHOTO CBIPbS U
OMOJIOTUYECKHX OOBEKTOB.

N onk-13.

Braoeem:

-MaTEMaTUYECKUMH METOJlaMUu 00pabOTKH
JTAHHBIX, TOJYYEHHBIX B X0Ji¢ pa3pabOTKu
JIEKapCTBEHHBIX  CPEJICTB, a  TaKxke
HACCIEN0BaHNN u SKCHEPTHU3BI
JIEKapCTBEHHBIX CPEJICTB, JICKAPCTBEHHOTO
pPacCTUTEIBLHOTO CBHIPbS U OHOJIOTHYECKHUX
00BEKTOB.

Oobsazamenvuvie npogheccuonanvbHovle KOMnemeHyuu
U UHOUKAMOPbL UX 00CHUNCEHUA

MonuTOpUHT
Ka4yecTBa,

s dexTuBHOCTH
6e3omacHoCTH
JIEKapCTBEHHBIX
CpEICTB

MK-4
CrmocobeH  ydacTBOBaTh B
U | MOHUTOPHUHIEC Ka4eCTBA,
3¢ deKkTuBHOCTH "
0€3011aCHOCTH
JICKapCTBEHHBIX CPEICTB
JICKapCTBEHHOI'O

PaCTUTEIBHOTO ChIPbSL.

N nk-.1.

3naem:

- MeTOoJbl (papMalEeBTUUYECKOIO aHalu3a
JIeKapCTBEHHBIX cyOcCTaHIIHi,
BCIIOMOTaTeJIbHBIX BEIIECTB u
JIEKapCTBEHHBIX IIpenaparoB IS

MCIUIIMHCKOI'O TMPHUMEHCHHS 3aBOJCKOTIO
IMPONU3BOJACTBA B COOTBETCTBUU co
CTaHJapTaMM KaduC€CTBa.

N nx-4.2.
Ymeem:
- OCYIIECTBIISTh KOHTPOJIb 3a
MIPUTOTOBJICHUEM pPEaKkTUBOB u

TUTPOBAHHBIX PACTBOPOB.
- CTaHJApTU3UPOBATh IPHUTOTOBJICHHBIC
TUTPOBAHHBIE PACTBOPBI.

- OpoBOAUTH  (hapMaKOTHOCTUYECKUUN
aHaJIU3 JIEKAPCTBEHHOTO PACTUTEIHHOTO
CBIpbSi M JICKAPCTBEHHBIX PACTUTEIIbHBIX

IpernapaTosB.
- uHpOpMHUpOBATH B TOpsJIKE,
YCTaHOBJICHHOM 3aKOHOJIATEIbCTBOM, O
HECOOTBETCTBUU JIEKapCTBEHHOTO
npernapara TUIS MEIUILIUHCKOTO
MPUMEHEHUS YCTaHOBJICHHBIM

TpeOOBaHUSAM MIM O HECOOTBETCTBUHU
JaHHBIX 00  3(QQEeKTUBHOCTH U O
0€3011aCHOCTH JIEKApCTBEHHOTO Mpenapara

N nk-4.3.

Bnaoeem HABbLIKAMU. pErucTpaluy,
00pabOTKM M MHTEpHpETaluu pe3yIbTaToOB
IPOBE/ICHHBIX HCIBITAHUI JIEKapCTBEHHBIX
CPEICTB, UICXOIHOTO CBIPbS M YIIAKOBOYHBIX

MaTCpHraIOB.




2. Ilporpamma onleHHBaHUsI KOHTPOJIUPYEMOUN KOMIIETCHIINU:

Texkymas KonTposupyembie moayiau, | Kox koutpoaupyemoii | HaumenoBanue
aTrecTamusi | Pasgeybl (TeMbl) THCHMIUIMHBLI M | KOMIETEHIMH (WJIH €€ | OLEHOYHOI0 CPEACTBA
X HAUMCHOBAHMU € '-laCTH)

1 Pasnen 1 Bomnpocsr TUTSE
O6mme Teopernueckue ocHossl | YK-1, OIIK-1, ITK-4 cobecenoBaHUS
AHAIMTUYECKON XUMUH

2 Pasgen 2 Bormpocsr JUTS
KauecTBeHHBII ananus, | YK-1, OIIK-1, I1K-4 cobece10BaHUs, KOMILI
pUMeHeHHe B (hapMaIiiu €KT TECTOB "

WHIUBUIyalIbHbIC
3a/1aHusl,
NPAaKTUIECKHE HABBIKU

3 Paznen 3 Bonpocst TUTSt
KonnyecTBeHHBIH anayms. | YK-1, OIIK-1, TIK-4 cobecesloBaHus,
I'paBuMeTpUs, TpUMEHEHUE B KOMIIJIEKT TECTOB H
dhapmarun 3aJaHui TUTS

KOHTPOJIBHBIX ~ PaboT,
MPAKTHYCCKUE HABBIKU

4 Pasnen 4 Bompocsr TUTS
KonmdecTBeHHBIH anaymms. | YK-1, OIIK-1, I1K-4 cobecel0BaHus,
XUMHUYECKUE TUTPUMETPHUCCKUC KOMILJIEKT TECTOB H
METO/Ibl aHaJIn3a, IPUMEHEHUE B 3a1aHui JUISt
dapmarnmu WUHMBUIYTbHON u

KOHTPOJIBHBIX ~ padoT,
MPAKTHYCCKUE HABBIKU

5 Paznen 5 YK-1, OIIK-1, I1K-4 Bomnpocsl IuE:
DU3UKO-XUMHUYECKHE  METOBI cobeceoBanus,
againusa. ONTHYECKHE METObI KOMIUIEKT TECTOB H
aHaju3a, MIPUMEHEHHUE B 3a/1aHHN ISt
bapmaru VHIMBU Ty IbHOM

paboThI ,
IPAKTHYECKHUE HABBIKU

6 Pasnen 6 Bomnpocsr s
dmuko-xumudeckue  Metons! | YK-1, OIK-1, TIK-4 cobecei0BaHMS,
aHanmM3a.  DJIEKTPOXUMHUYECKUE KOMIUIEKT TECTOB H
METOJIbl aHAJIN3a, PUMEHEHHUE B MPAaKTUYECKUE HABBIKU
bapmanuu

7 Pazgen 7 Bomnpocsr s

OU3UKO-XUMUYECKHE  METO/]IbI
aHanmu3a. Xpomartorpaduyeckue
METO/Ibl aHANI3a, MPHUMEHEHHE B
dhapmanmu

YK-1, OIIK-1, I1K-4

coOeceI0BaHUS, KOMILIT
€KT TECTOB W 3aJaHHM
JUIE  MHIUBUAYaTbHOU
paboThI, NPAKTHYECKUE




HaBBIKH, 3aJaHUS IS
KOHTPOJIHON pabOTHI

HpOMe)KyTO‘lHaH arrecranus

Kon
KOHTPOJIUPYeMOii
KOMIIeTeHUMH  (MJIH
ee YacTH)

HaumenoBanue
OLICHOYHOI'0 CpeacTBa

IK3aMeH

YK-1, OIIK-1, T1K-4

Bonpocsr
IIPOMEKYTOYHOU
aTTeCTalllH,
Kommnekr OuieroB k
sK3aMeHny (4 cemectp)

JUIA

HpHMeprlﬁ MNEPECICHDb OCHOYHLIX CPEACTB

Ne HanmenoBanue Kparkas xapakrepucruka IIpencraBienue
n/m OLICHOYHOT'O OIICHOYHOT'O CPEJICTBA OIICHOYHOT'O CpeJICTBA
cpelcTBa B QoHJIe
1 2 3 4
1 ColecenoBanue CpencTBo KOHTPOJIs, OpraHM3oBaHHOE Kak | Bompockl mo Temam
crenuanbHas Oecea  mpemojaBaTens  C JCTIATUTHHBI
oOyJarormuMcss Ha TEMBI, CBS3aHHBIE C
M3y4aeMOM JTHUCHMIUINHOM, U PACCUNTAHHOE HA
BBISICHEHHE OOBeMa 3HaHWW, O00ydJaromierocs
10 ONIPEJICTICHHON TeMe
2 WnnuBuayanbuele | CpeAcTBO  KOHTPOJSL yCBOEHHUS ydeOHOro | 3agaHus M 3a7a4u O
3a/laHus Marepuanga pasjena WIM Pa3fesioB, TEMBI pazzenam u
JTUCHUILTAHBL, OpraHU30BaHHOE KaK OT/EJIbHBIM TEMaM
CaMOCTOSITEIbHOE BBITIOJIHEHUE 3a]1ay. JUCITUTUIAHBI
3 [IpakTuueckue CpencTtBo mpoBepkH ChOPMHUPOBAHHOCTH Y [Tepeuenn
HaBbIKU oOyuaronuxcst KOMIETEHIIUHN B Pe3yJIbTaTe MPAKTHYECKUX
OCBOEHUS JUCLMUILITMHBI HABBIKOB U 33JaHUS
JUISL UX OCBOGHUS
4 PaGouas Tetpags | MHOrOyHKIIMOHAIEHOE TUAAKTHYECKOE Metouueckue
CPEICTBO MPOBEPKH KaueCTBA BHIMOJIHEHUS yKa3aHus K
71a00paTOpHBIX PabOT MO AUCLUILIMHE U 1abopaTopHBIM
YMEHHUsI COCTaBJICHUS aJIeKBaTHBIX BHIBOJIOB paboTtam
6 KounTpomnbHbie CpencTtBo  mpoBEepKHM KayecTBa  YCBOCHHS 3anaHus K
paboThI yueOHOro MaTepuana, OTACNbHBIX Pa3JelioB U KOHTPOJIBHBIM
TeM pabotam
8 | Ox3amenammonneie | UtoroBas ¢opma oueHku 3HaHuii  no | [IpumepHblii nepeyeHb
MaTepuabl JTUCIUILINHE BOIIPOCOB U 3aJIaHUM K

3auyeTaM U dDK3aMeHaM
10 JUCIIUAILINHE




IroCYAJAPCTBEHHOE OBPA30OBATEJIBHOE YYPEK/IEHUE
BBICHIEI'O OBPA3OBAHUA
«IIpuaHecTpoBCcKuUil rocyaapcreeHHblil yausepcurer uM. T.I'. [lleBuenko»
EcrecTBeHHO-Teorpapuyeckuii paxyabTer
Kadenpa xumun u MIIX
Bonpocs! pis codecenoBanus
10 JUCHHUILIMHE «KAHAJIUTHYECKA XUMHSA»

1. OcHoBHBIC MOHSTHS aHATUTHYCCKON XUMHUH. METO W METOIMKa aHamm3a. [10AXompl K  KiIacCH(pHUKAIMU
METOJOB aHaJM3a.

2. OCHOBHBIE TUIIBI XAMHYECKUX PEAKIMI B aHAJUTHYECKOW XMMHH: KHCIOTHO-OCHOBHBIE,
KOMILIEKCOOOpa30BaHMsl, OKHCIICHNUA-BOCCTAHOBIICHU. VcIonb3yemMble POLECcChl: OCaKIEHHE-PaCTBOPEHHE,
3KcTpaknus u 1p. [Ipumepst.

3. XapakTepuCTUKU aHAIMTUYECKHX peakimi. UyBCTBHTENBLHOCT. CII0COOBI TOBBINIEHHS YyBCTBUTEILHOCTH.
[Noaxomp! K KIacCU(pHUKAIMAM aHATUTHUSCKUX PEAKIIMH (10 THITYy PaBHOBECHS, 110 HA3HAUCHUIO, 10 aHAJIMTUICCKOMY
addexty u np.). Knaccudurarpm katnoHos. Knaccudukaiium aHMOHOB.

4. TloBemeHuwe DJIEKTPOJIMTOB UM  HEIJIEKTPOJIMTOB B pactBopax. Teopus JleOas-Xrokkens. Yuer
AJIEKTPOCTATUIECKIX B3aUMOJCHCTBUN B pacTBOpax JJICKTPOIUTOB. AKTHBHOCTH. VOHHas cuja pacTBOpa.
KoaddurmenT akTHBHOCTH.

5. TlpuHuMObl pacuera CIOXKHBIX paBHOBecuid. OOmAs W paBHOBECHAss KOHLEHTPAIMH. Y paBHEHHS
MaTepuaabHOro 0anaHca, IEKTPOHEHTPATEHOCTH.

6. Yuer XMMHUYECKHX B3aMMOJCHCTBHII MOHOB B KOHKYPUPYIOIIUX peakuusx. MoJsipHasi J10Jisl YacTUIIbI, €€
BBIYUCIICHUE B MTOOOYHBIX PEAKIUSAX MPOTOHUPOBAHMS, KOMIIICKCOOOpa30BaHUS U MCIOIL30BAHNE B pacyeTax.
KoaddurmenT moOoIHOM peakiium.

7. KuHeTHYeCKMH MOAXOJ K OIMCAHUI0O XHMHYECKOTO pAaBHOBECHS. TabIMUYHbIE KOHCTAHTHI IPOCTHIX
paBHOBecuid. CTymeHUYaThle W OOIIME KOHCTAaHTHI paBHOBechsa. OOIIas KOHCTaHTAa PAaBHOBECHS XHMHYCCKOMN
peaxmun. [IpakTiudeckoe 3HaueHNEe KOHCTAHT PAaBHOBECHS.

8. TepMomMHAMUYECKHIA MMOAXOM K ONMUCAHHIO XUMHUYECKOrO paBHOBecHsS. DYHKIIMHA COCTOSHHUS BEIIECTBA W
cucrembl. CTaHIApPTHBIE YCIIOBHS, CTAHAPTHOE COCTOSTHUE BeIIeCTBa. XUMHUYECKHI TOTEHIINA B WICAaTbHBIX U
peanbHBIX yCIOBUAX. Y CIOBHE paBHOBeCHS. TepMoanHaMuiecKasi KOHCTaHTa PaBHOBECHSI.

9. CBsi3p TEPMOAMHAMHYECKONW KOHCTAaHTHI PAaBHOBECHS C KOHIEHTPAIMOHHOW (peasbHOM), YCIOBHOM.
dakropsl, Bustomue Ha K°, Ku K,
10. PaBHOBecMe B CHCTEME OCAJOK — pAcTBOp KaK MPHMEp TETEPOreHHOro paBHOBecHs. KoHcTaHTa

PacTBOPUMOCTHU: TEPMOANHAMHUYECKAS, KOHIICHTPALMOHHAsI, YCIIOBHAS.

11. PactBOpHMOCTH MAIOPAaCTBOPUMOIO SIICKTPOIHTA. BIHsSHHE HA PACTBOPHMOCTD BHEIIHMX M BHYTPEHHHX
(hakTOpOB (TEeMIepaTypa, HOHHAS CHJIa PACTBOpPA, OMHOMMEHHBIN HOH, KOHKYPUPYIOIIHE PEaKIIHH ).

12. «llpaBuia IIP»: yClIOBHS OCaXIECHWs W pAcTBOPEHUS OCAJKOB, IEPEBOJA OIHOIO B JPYrod W
(paxmonHoro (npodHoro) ocaxknenus. [lomHora ocakaeHusI.

13.  VYcnoBust ocaxaeHus rTHApOKCHIOB; pH Havana 1 KOHIA OCaKICHHSI.

14. 3uadvenue u mpUMeEpPBI KCIIOI30BAHUS PEAKIIUI OCAKICHHS — PACTBOPEHHS B AaHAIIH3E.

15. BaxHeiimme HeOpraHUIECKHE U OPrAaHMIECKUE OCAAUTENH. BBIOOp OCaaUTEIs B TPABUMETPUH M IIPHHITHIT
pacderta ero konmndecta. Ocaxxnaemas u rpaBuMerpudeckas popmel (I'D).

16. Tlpomecchl OcCaxieHWs W COOCakjeHHs. VICTHHHBIE M KOJUIOMAHBIC pacTBOphl. Cxema 00pa3oBaHHs
ocajzKka. 3aBUCHMOCTb CTPYKTYPbl OcaJka OT €ro WHAWBUIYaJbHBIX CBOMCTB M YCJIOBUH OCaKAEHHS, OT
CKOPOCTH 00pa30BaHusl IEPBUYHBIX YAaCTHUIl U UX POCTa, TEMIIEpaTypbl. PacTBOpUMOCTh Ocajika B 3aBUCHMOCTH
OT CTPYKTYpBI 1 pa3mepa dactui. Kpucraminieckre u aMophHbIE OCaIKH.

17. VYcnoBust moydyeHus: KPUCTAIUTHIECKHX OCAAKOB. ['OMOTEHHOE Oca ICHHE.

18. Crapenne (co3peBanue) ocajika. HazHaueHue cTa iy cO3peBaHMUsI OCAIKA.

19. Tlpwuwnbbl 3arps3HeHHs] ocagka (COBMECTHOE OCaXKICHHE, COOCAXKIECHHE, IMOCIENYIOIIee OCAKICHHUE).
Knaccupukanus pasnuuHbIX BHIOB COOCAXIEHHS (aacopOuus; OKkIo3usi, u3omopdusM u ap.). CrnocoOst
YMEHBILEHHUS COOCAXKICHHUS.

20. OcobGenHoct  00Opa3oBaHMsi  KOJUIOMIHO-AMCIEPCHBIX — cUCTeM. llpemorBpaieHne  00pa3OBaHUs
KOJUIOMJIHBIX PacTBOPOB. Y CIOBHS MOMYUYEHUsT aMOP(HBIX 0CAIKOB.

21. BenuuuHa HABECKH JJIsi TPABUMETPUYECKOrO aHAJIN3a B 3aBUCUMOCTH OT CTPYKTYphI ['D.
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22. Haznauenue onepanun MNpoMBIBaAHUA OCaKa. CyHlHOCTB pacucra MnoTepb MHpHU NPOMBIBAHHMU OCaJKa.
CocrtaB HpOMI)IBHOI‘/'I KUAKOCTU JId IPOMBIBAHUS KPUCTAJTIIIMYCCKUX U aMOp(l)HI)IX OCaJIKOB.

OKHCINTEIbHO-BOCCTAHOBHUTEILHOE paBHOBECHE

1. Pa3pmenenue monmypeakuuid OKHCIEHUS W BOCCTAHOBJICHHUSI B MPOCTPAHCTBE (MPOLECCH B TallbBAHHYECKOM
aneMenTe). CTaHAAPTHBIN BOAOPOAHBIHN 3JIEKTPO/I.

2. CraHaapTHBIH OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIN (3JICKTPOJIHBIN) MOTEHIIMA. VICHoiabp30BaHUE €ro Jisl
OLGHKH OKHCIUTEIbHO-BOCCTAHOBUTENILHON CIIOCOOHOCTH KOMITOHEHTOB —PEIOKC-TIap. OrpanudeHus
WCIIOJIb30BaHUS.

3. DJIC ranbBaHUYECKOrO 3JIEMEHTA B CTAHIAPTHBIX M pealbHbIX yciaoBusax. Cesasb AE’ u AGC,

4. PaBHOBECHBII OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIN MMOTEHIMAN. Y paBHeHUEe HepHeTa U ero mpeacraBiieHue
JUTA pa3HBIX MOJTypeakiuii (Ha mpuMepax). 3HaueHune ypaBHeHus: HepHera.

5. ®opManbHBIN TOTEHITHAT, BIUSHAE HA Hero pH, nOHHOM cHiThl (pealbHBIN MTOTEHITHA).

6. dopmanbHBIN MOTEHIIMAT B YCIOBHUIX OCAXKICHUS, KOMIUIEKCOOOPa30BaHHUS.

7. KoHCTaHTa OKMCIIMTENBHO-BOCCTAHOBUTENbHOTO paBHoBecus (K°, K’). OueHka HanpaBieHHs U TITyOWHBI
OKHCITUTENbHO-BOCCTAHOBUTENHHON PEAKIIUU B CTAH/IAPTHBIX M PEATbHBIX YCIOBHUSX.

8. Bmmsnne pH Ha BeMMYMHY pPaBHOBECHOTO OKHCIMTEIIBHO-BOCCTAHOBHUTEIBHOIO TIOTEHIMANA. [Ipumepsl
YBEJIMYEHHUS U yMEHBIIIEHus .

9. Bnusane KOMIUIEKCO0OPa30BaHMS U OCAKICHHS KOMIIOHEHTOB PEIOKC-TIAphI Ha BEJTMUNHY PAaBHOBECHOTO
OKHCITUTEIIHHO-BOCCTAHOBHUTENLHOT'O TIOTEHITHAJIA U €r0 3HaYEeHNE B aHATUTHIECKON XUMHHL.

10. Iogxomp! K pacyeTy paBHOBECHBIX KOHIIEHTparmii yaacTHukoB OBP.

TuTpuMeTpUYecKHe METObI AHAIN3A
MeToa KMCJI0THO-OCHOBHOTO TUTPOBAHMSI.
1. CymHocTh TUTPUMETPUUECKOTO METOIa aHATIN3a.
2. KakuMm TpeOoBaHUAM JOJKHBI YIOBIETBOPATH PEAKLUU, IPUMEHIEMbIE B THTPUMETPUN?
3. CrnocoObl BbIpaK€HHsI KOHLIEHTPALUU PACTBOPOB B TUTPUMETPHH.
4. Yro Takoe MepBUYHBIA CTAaHIAPT M BTOPUYHBIA CTaHIApT?
5. Kakue TpeboBaHUs MPEIBABIAIOTCS K BEIIECTBY, YTOOBI U3 HETO MOXKHO OBLIO MPUTOTOBUTH
MEPBUYHBIN CTaHIAPT?
Moxno nu u3 H2S04 1 NaOH nipurotoButh nepBuvHbIi crangapt? [louemy?
Kakum 00pa3oM MOKHO MPUTOTOBUTH BTOPUUHBIN CTaHAAPT, HAIPUMEP KaKOW-THO0 KUCIOTHI?
8. Kakum 00pazoM MOXHO ONpENENUTh KOHLEHTPAIMI0O BTOPUYHOTO CTAaHAApTa KHUCIOTHI WU
uienioun? [IpuBecT Bce BO3MOXKHBIE BEIIECTBA, PUTOIHBIC I STOU LEJH.
9. UYrto Ha3bIBaeTCS KPUBOM TUTPOBAHUS?
10. KpuBbie TuTpoBaHus: 1) CUIBLHOM KUCIOTHI IIEIOYbIO.
2) cnaboi KUCIIOTHI MIEI0YbIO.
3) c1aboro OCHOBaHMSI CUJILHOW KUCIOTOM.
(YMeTb cTpOouTh KpUBBIE TUTPOBAHUS).
11. Yto Takoe CKadyOK TUTPOBaHUS, TOYKA IKBUBAJICHTHOCTU? B kakoil oOjacTu NEXHUT TOUKa
SKBHUBAJIEHTHOCTHU B ciydae 1,2, 3 tutpoBanus (cM. Borpoc 10)?
12. Kakue ¢axTopbl BIUSIOT Ha BETMYUHY CKauyKa TUTPOBAHNUA?
13. UunukaTopel B METOJIE KHCIOTHO-OCHOBHOTO TuTpoBaHus. HMonnas Tteopus. HMoHHO-
XxpoMoQopHas TeOpHUs.
14. Ha3oBuTe OCHOBHBIE XapaKTEPUCTUKH KUCIOTHO-OCHOBHBIX MHIUKATOPOB.
15. YUro Ha3bpIBaeTcs MoKazarejaeM TUTPOBAHUS U MHTEPBAJIOM IMepexoa HHIUKATOpa.
16. Kakass cBs3b CylIecTByeT MeXAy KOHCTAaHTOM JAMCCOIMAIIMM W HWHTEPBAJIOM Tepexoia
WHIUKATOpA.
17. IIpaBuna BeIOOpA MHAMKATOPA.
18. HazoBuTe TUIIBI MHANKATOPHBIX OLTHOOK.
19. TutpoBaHHe MHOTOOCHOBHBIX KHCIOT U CMECH KHUCIOT. IIpM KakuX KOHKPETHBIX YCIOBHUSAX
BO3MOXHO CTYIIEHYAaTOE TUTPOBAHHE.
20. TutpoBanue H>SO4, H3CO03, H3BO4, cmecu H2SOs4 u HzB03, HCl u CH3COOH ? Beibop
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WH/IMKATOPA.
21. KpuBasi TUTpOBaHHS COJICH.
22. Onpenenenne KoCO3z u KOH, K2CO3 1 KHCO3 nipu COBMECTHOM MPUCYTCTBUU.
23. OmpeneneHue aMMHaKa B COJISIX aMMOHHSI.
24. OnpeneneHue a30Ta B OPraHUYeCKUX COCTNHEHHSIX.
25. OnpeneneHne KeCTKOCTH BOJIBI.
26. Paccuuraiite 0obem 0,0612 M pactBopa HCI, HeoOXomuMmblit 11 TUTPOBAHUS:
a) 20 M. 0,0555 M pactBopa NazPOs 1o nepexoa okpacku THMOJI(TaIeHHA,
0) 25 mi 0,0555 M pactBopa NasPOs 10 iepexoga OKpacku OPOMKPE30JI0OBOTO 3€JIEHOTO.
27. Paccunraiite 06vem 0,0773 M pactBopa NaOH, HeoOX0TUMBIH ISl THTPOBAHHUS:
a) 25 mi pactBopa, coaepxamiero 0,0300 M HCI u 0,0100 M H3POs4 mo mepexopa okpacku
OpPOMKPE30JI0BOTO 3€JICHOTO,
06) 25 mu pactBopa, coaepxamiero 0,0200 M HzPOs u 0,0300 M NaH2POs no nepexona
OKpacKH TUMoOJI(pTajenHa.
28. KuciioTHO-OCHOBHOE THUTpPOBaHHE B HEBOJHBIX cpenax. OxapaKkTepusyiTe pacTBOPHUTEIH:
aMm(UIpPOTOHHBIE U AIPOTOHHBIE ( IPUMEPBI PACTBOPUTETIEH).
29. KHucioTHO-OCHOBHBIE pEaKIMK B aM(HUIIPOTOHHBIX pacTBopuTeNsax. KoHCTaHTa aBTOMPOTON3A.
30. BrusiHue KHCIIOTHOCTH WJIM OCHOBHOCTH pAacTBOPHTENEH Ha IOBEIECHHE PAaCTBOPEHHOTO
BeniectBa. [Ipumepsl.
31. Be16op aM(UIpPOTOHHOTO PACTBOPHUTENS UISI KHCIOTHO-OCHOBHBIX THUTpoBaHWH. I[IpmBectn
TIPUMEPEI.
32. OnpeneneHre KOHEYHOW TOYKH TPH TUTPOBAHUU B HEBOJHBIX PACTBOPHUTEIISIX.

OKHCINTETbHO-BOCCTAHOBUTEIbHOE TUTPOBaHHE (PEIOKCUMETPHS).
1. Kimaccuukarust METOZI0B 110 THUITY TUTPAHTOB.

2. Kak rotoBsaT paboume pacTBOpHI B IepMaHraHaTOMeTpuu, nomomerpun? Kakue BelecTBa HCIONB3YIOT B
KauecTBe MEePBUYHBIX CTAHIAPTOB?

3. C gyeM CBsI3aHBI MTOTPEITHOCTH HECOOTIOACHUS YCIOBUM XPaHCHUS M TIPUMEHEHUS B TUTPUMETPHH PabOdnx
pPacTBOPOB MepMaHTaHaTa, HoAa, THOCYIb(aTa?

4. Kakwie THIBI WHIUKATOPOB HCIIONB3YIOT B MeTofax pemokcuMerpuu? OOBSICHUTE WHTEPBAN IEpexojia
PEeOKC-UHIUKATOPOB M MIPUHIIHITEI BEIYHCIICHUS] HHUKATOPHOM MTOTPEITHOCTH.

5. Kakue ¢hakTopsl BIUAIOT HA CKOPOCTh peakIuii B pemokcuMerpuu? IlpuBenute mpumep KaTaTUTHISCKUX U
WHIYIIUPOBAHHBIX peakiuii. Kak «boproTces ¢ MHAyIMPOBAHHBIME PEAKIUSMHE B TEpMaHTaHATOMETPHUH?

6. Kak omim4aooTcsi MeTOAbl KHCIOTHOCTHM Cpenbl B METOoJax IIepMaHraHaTOMETPHH, HOIOMETPHUH,
JUXPOMAaTOMETPHH, OpOMaTOMETPUH IO BBIOOPY KHCIOTHOCTH Cpeibl?

7. Kakue mpuembl TUTPOBAaHUS HCIOJB3YIOT TMPH ONPEACTICHUM HEOPraHWYECKUX OKUCIUTENEH,
BOCCTAaHOBHUTENEH, OPraHWYECKUX BEIIECTB B IEPMAHIAHATOMETPUH, HOIOMETPHH, IUXPOMATOMETPHH,
Oopomaromerpuu. [IpuBenuTe mpumeps! onpeneeHni METOAaMU PEJOKCUMETPUH BEIIECTB, HE YUYAaCTBYIOIIUX B
OKHCJINTENbHO-BOCCTAHOBUTEIILHBIX MPOLIECCAX.

8. Hpe,[[BapI/ITeJ'ILHOC OKHUCJICHUC-BOCCTAHOBJIICHUC OIIPCACIACMBIX BCIICCTB U Tp€6OBaHI/I$I K pearcHram it
stux ueneil. [lpumepsi.

9.IlocTpoeHre KpUBBIX TUTPOBAHUS B METO/I€ OKHCIIEHUSI BOCCTAHOBIICHHUS.

10.0r xkakux (aKTOpoB 3aBHCUT BEJMYMHA CKauyka THUTPOBAHUS B METOAE OKHCIICHHUS-
BOCCTAHOBJIICHUS?

11.B kakoM ciryyae BeTMUMHA cKayka TUTpoBaHus Oyaet Hanbosbiei? ( Cu+ = 1 MoJb/n):

A) 0,1 1 cynbdar xenesa (1) tutpyror 0,11 pacTBOpoM nepMaHraHaTa.

b) 0,011 cynbdar xenesza (II) tutpyror 0,01 H pacTBOpoM nepMaHraHara.

B) 0,1 v cynbdat xenesa (I1) tutpyror 0,1 H pacTBopom JuxpomaTa
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') 0,1 1 cynmbdar xene3a (I1) turpyror 0,1 H pactBopom cynbdara tepus (1Y)

) 0,01 u cynedar xenesa (1) Turpyror 0,01 H pacTBOpoM BaHagaTa AMMOHUS

E) 0,05 1 cynsdar xenesa (1) Turpyror 0,05 H pacTBOpOM nepMaHTaHaTA.

12.Hanucate QopMmynasl sl  pacdyera OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TMOTEHIMANA TPH
tutpoBanuu 0,1 H. pactBopa cynbgata sxene3a (II) 0,1 pacTtBopom mepMmaHranata Kajus, KOrnaa
BellecTBO OTTUTpoBano Ha 99,9; 100 u 100,1%.

13.00bscHUTE TPUHIUI JEHCTBUS PEIOKC-MHINKATOPOB. YKa3aTh HauOoJee pactupoCTpaHEHHBIC U3
HuX. OCHOBHBIE XapaKTEpPUCTUKU WHIUKATOpoB. VHTepBan mnepexona OKpacku HHAUKaTOpoB. Kax
MOA0OUPAFOTCSI HHTUKATOPHI?

14. Ot kakux aKTOpPOB 3aBHCUT CKOPOCTH PEAKIIMU OKHUCICHUS — BOCCTAHOBIICHUS?

15.Kakue peakuuum  Has3blBalOTCAd  aBTOKartanuThueckumu?  Kakue  peakuuu — Ha3bIBarOTCS
UHAYHUpoBaHHbIMU? Kak 0OBACHSIOTCS peakuy CONPSHKEHHOTO OKUCICHUS?
16.ITepmanTanaToMeTprUYecKOe ONpeeNIeHUe Kele3a B coai Mopa, B pyax, onpeelieHue HUTPUTOB,
KaJIbIus, iepekucu Bogopoaa, MnO: u np.

17 Kakue MexaHM3MbI CONPSDKCHHOTO OKHCJICHHS HOHOB XJjopa mnpu TuTpoBanum xeineza (1)
IIEpMaHraHaTOM KaJiusl B COJITHOKHUCIION cpejie.

18.XpomaTtomeTpuueckoe onpexaenenune xenesa(ll). Pons pochoproit kucnorsr. MHANKATOPHI.
19.TIpenmymiecTBa U HETOCTATKU METOJIOB ITIEPMAHTAHATOMETPHUHU B XPOMAaTOMETPHUH.
20.ITpuroToBieHnEe pacTBOPOB THOCYIb(daTa u ioma. OnpenenieHue uX TUTpa. XpaHEeHHUE.
21.MonoMerpideckoe ONpee/ieHHe OKMCIMTENel: OMXpoMaTa, MepMaHTaHata, MeAH U  Jp.;
BOCCTaHOBJIEHHUE: apCEeHUTa, Cyab(uTa, XJIOPUCTOTO OJIOBA U JIp.

22 .bpomarometpusi. Paboune pacTBOpsI, HHAUKATOPHI. [IprHINT NeicTBHSL.

23.bpomMaToMeTpHUECKUe OTPEACTICHNS CYPbMBbI, aTFOMUHHS, MarHus, aHWIMHA, (eHOIa.
OcanurtejibHOE TUTPOBAHUE

1.IIpuBecTu mpuMephl peakiuii KOMILUIEKCOOOpa30BaHusI, OCHOBAaHHBIC HA 00pa30BaHUM OCAJIKa.
2.Kakue TpeGoBaHUsI MPEIBIBISIOTCS K PEAKIIUSIM B METOIaX OCAKICHUS?

3.0T Kakux yCcI0BHUM 3aBUCUT BEJIMYMHA CKAYKa TUTPOBAHUS B METO/AE OCAXKIACHUSA?

4 KpuBbI€ TUTPOBAHUS B METOJE OCAXKICHUS.

5. IlpuroroBnenue paboYMX pacTBOPOB a30THOKHUCIOTO cepedpa u Hutpara prytu (I u Il), pomanuma
Kanusi. YCTaHOBKA UX TUTPOB

6.1 H1uKaTOphl B METO/IE OCAXKICHMUSI.

7.CymiHocTh onpeneneHus xjopuioB no Mopy, @onsrapay, ®@asucy. [Ipenmyiiectsa U HeAOCTaTKU
METO/IOB.

8.Mepkypo- u mepkypumetpusi. OnpeneneHue XJI0pua0B, UHAUKATOPHI.

KommiekcoHoMeTpHYecKOe TUTPOBAHHE

1. AMuHONONMMKApOOHOBBIE KHCIOTHI M UX POJIb B THTPUMETPHUH. XenaTHbIN 3deKT.

CKOpoCTh peakifii KOMILIEKCOOOpa30BaHMUSI.

2. Paboumii pactBop JOATA (tpunona b, xommuiekcona III), ycnoBusi mpoBeneHus peakuui
TUTPOBAHHUS. Y CIIOBHAsI KOHCTaHTa 00pa30BaHUs KOMILJIEKCOB.

3. Oco0eHHOCTH MOCTPOCHUS KPUBBIX TUTPOBAHUS B KOMILIEKCOHOMETPHH.

4. MeTannoXpoMHbIE HHIUKATOPHI.

5. HpI/IeMBI TUTPOBAHUS B KOMIUICKCOHOMCTPHUU. OcobeHHocTH OIpCACIICHUS KaTUOHOB B IIPAMOM, O6paTHOM,
BBITCCHUTCIIBHOM TUTPOBAHUMU. BosmoxHOCTH OnpeACiICHUA aHUOHOB B KOCBCHHOM THUTPOBAHUU. HpHMepLI
OTIPEIEIICHUN.

.6. KpuBble TUTpOBaHUS B METOJIE KOMILIEKCOHOMEeTpuH (ob1ue npeacrabinenus). OT kakux (akTopos
3aBUCUT BEJIMYMHA CKayKa TUTPOBAHUsA?

7. Kakue MOoHBI ONIpesesisAoT B IET0YHON cpefie, KUCIIoH cpelie, mouemy?

8.0xapakTepn30BaTh 0COOCHHOCTH KOMITJIEKCOHOMETPUUYECKOTO OIpeIeICHHs KOOAIbTa, HUKEIS,
CBUHIIA, KaJIMUS, ITUHKA, JKele3a, CyIb(aT-noHOB, CBUHIIA U3 0CAJIKa Cylb(dara CBUHIA, MATHUH U3
ocajka nupogocdara MarHus



FpaBHMeTpH‘leCKI/Iﬁ METO/J aHaJIHU3a

©oo~No O

11.

12.

13.
14.
15.
16.
17.
18.
19.

20.

21.

HazoBure 0cCHOBHBIE ONEpaliuy IPaBUMETPUUYECKOTO AHATIN3A.

YcnoBust 00pa3oBaHUs KPUCTALTHUECKUX M aMOP(HBIX OCAJIKOB.

Uro Takoe OTHOCUTENbHOE InepechilieHue? Kak OHO cBsA3aHO C YHCIIOM LIEHTPOB
KpUCTAJIJIN3allM1, CKOPOCThIO KPUCTAIN3ALMY, pa3MepOM KpUCTaIOB?

Kakne mporecchl IpOUCXOIST NP BHICTANBAHUU PACTBOPOB U CO3PEBAHUH KPUCTAIUTMYECKUX
0CaJIKOB?

[IpuumHsb! 3arpsa3HeHuss 0CaaKOB(aACOPOIIHS, COOCAKICHNUE, OKKITFO3US ).

B uem cymHOCTB OCaX/I€HUS C KOJJIEKTOPOM.

Kakne mporeccsl NpUMEHSIOTCS ISl YMEHBIICHUS aCOPOIUH, OKKITIO3HH?

Ocaxnaemass u BecoBass ¢opmel. [IpuBectu nmpumepsl. TpeOoBaHus K BecoBoil  (opme.
[Touemy mpu ocaxJeHUU HEOOXOIUM M3OBITOK OCAIAUTENS, OJTHAKO HE CIMLIKOM OOJIBIION?

. Kakue coennHeHnss MOKHO NPEUIOKUTh B KadeCTBE Oca)kaaeMoi (OopMbl IIPH ONPEACIICHUN

MarHus, KaJbll¥s, KaAMUs, MEJIM, *Keje3a, BUCMYTa, [IMHKA, Oapus, CBUHIIA, Kanus, docdopa?
Kakue coemuHeHUS TPUTOTHBI B KQ4eCTBA BECOBOM ()OPMBI B KOJMICCTBEHHOM OTIPECIICHUN
KaJIBIUsI, CBUHIIA, CTPOHITUS, HUKEJIS, ITUHKA, M/’

Kakyto conp Oapust — a30THOKMCIBIM Oapuii, Opomuj Oapus wid xjopun Oapus —
1eecooOpa3Ho MCIOJB30BaTh B KA4YeCTBE OCATUTENS IS TONYYCHHS] HanOOJUE YHUCTOTO
ocaska cynbdara 6apus ? [louemy ?

Kakne coenuHeHus: okcamar kamws, okcamar Hatpus, HoC,Os, okcamaT aMMOHHUS CleqyeT
WCIOJIB30BATh JI OCaXJIeHHUs Kanblus? [louemy?

C KaKkoil UeIbI0 UCIOJIB3YETCS MEPEOCAKIACHUE 7

B dem cymHOCTh MeTO1a IEeKaHTAUK ?

Kak BAMSIOT KOJIMYECTBO TMPOMBIBHOM KHUJIKOCTH U  KpPAaTHOCTh IPOMBIBAHUS Ha
3¢ (HEeKTUBHOCTH MPOMBIBAHUS?

Kakue pacTBOpsl HCHONB3YIOTCS B KayecTBE MPOMBIBHOM  JKHJIKOCTH TIPU BECOBBIX
onpeneneHusax? [IpuBecTu npumepsl.

HazoBure Hambosee pacmpoCTpaHEHHbIE OPraHUYEeCKHE pPEaKTUBBI, HCIOJIb3yeMbIE B
IpaBUMETPHH.

Kak mpu momomu OKCHUXMHOJIMHA TPOBECTU pa3JelieHHe HOHOB; ATIOMUHUI U MarHuii,
ATFOMUHUN 1 Kaamui, xkesne3o (1) u anmromunuii?

Kak npoBoautcs rpaBuMmerpuucckoe onpenenenue SiOz B cunukare P2Os B hochopurax, cepsr
U Kese3a B KoJlue/laHe, Cepbl B KAMEHHOM YTIIie, MeJi, CBUHIIA, IMHKa B Oponse, CaO u MgO B
neMeHTax?

VYka3arh nNpeuMyIiecTBa U HeJJOCTaTKA I'PaBUMETPUUYECKOTO aHAJIN3a.

OnTnyeckne MeTOAbI AHATU3A

1. OcHoBHO# 3aK0OH cBeTomnorouieHus (3akon byrepa-Jlambepra-bepa).

2. Yto Ha3bIBaeTCid ONTUYECKOW IJIOTHOCTHIO (A) u kodddumuentom mnponyckanus (T)? B kakux
npeienax U3MEHSIOTCS 9TU BEIUYUHBI?

3. HeiictBue, kakux (akTOpPOB MOKET MPUBECTH K HAPYIICHUIO JTMHEHHONW 3aBUCUMOCTH ONTHYECKOH
IJIOTHOCTH OT KOHILIEHTPALlMU pacTBOpa’?

4. TloueMy TpM U3MEHEHUHU KHCIOTHOCTH pAacTBOpa XpomaTa Kaiusl HapyllaeTcs CoONIoeHue
OCHOBHOTO 3aKOHA CBETOIOTJIOIICHHUS?

5. Tlouemy mpu OMpeNEeNeHUN Kelle3a B BUIE POJAHUIAHOTO KOMIUIEKCAa HEOOXOJWM 3HAYMTENbHBIH
M30BITOK poaHuaa?

6. KakoB ¢u3udeckuii CMBICI MOJIIPHOTO KO3 (GUIIMEHTA MOTIOIMIECHUS ?

Kakue GakTopsl BIUSIOT HA BETHUUHY € ?

7.Uto0 Ha3bIBaeTCA CIIEKTPOM TMOTJIOMIEHUS 1 B KAKUX KOOPAUHATAX €r0 MOKHO MPEACTaBUThH?

8. UTo xapakTepu3yeT BHICOTAa MAKCUMYyMa B CIIEKTPE MOTJIOIICHHS ?
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9. KakoBa mpupoja TMOTJIOMIEHUs B YIbTPadUOICTOBOM, BHAMMOM W HH(]paKpacHOM ydacTKax

cnekrpa?

10. IIpu KaKuX ONTUMATIBHBIX 3HaYeHUAX T 1 A oOecrieunBaeTcsi HaMMEHbINask OMIMOKa U3MEPEHUs?

11. B xakux MHTEpBaJIaX ONTUYECKOH MJIOTHOCTH PEKOMEHAYeTCsl paboTaTh Ha (POTOKOJIOpUMETpax?

12. PaccuntaTh MHHUMAJbHYIO, ONTUMAIBHYIO U MAKCUMAJIbHYIO KOHIICHTPALMIO OIPEACIIEMOTr0

BEIIECTBA B UCCIIEAYEMOM PaCTBOPE, €CITU MOJISIpHBIN Kodhdunment pasex 15000.

13. OmnpenenuTb KOHLEHTPALMIO BEIIECTBA C MCIOJIb30BAHUEM CPEIHETO 3HAUYEHUS MOJISIPHOTO

Koa(UITMEHTA TTOTJIOIICHNUS.

14. Onpenenuth KOHIICHTPALMIO BEIIECTBA C TOMOIIBI0 OJJHOTO CTAHJAapTHOTO PacTBOpa.

15. Onpenernenre KOHIICHTPAITUH BEIIECTBA C TIOMOIIBI0 KATMOPOBOYHOTO Tpaduka.

16. OmnpeneneHue KOHIICHTPAIMH BEIIECTBA METOIOM JO0ABOK.

17. B Kkakux ciaydasX HCHOJB3YIOT MeToJ Au(pdepeHInanbHO CHEKTPOCKONUU U KaKOBbI

0COOEHHOCTH 3TOr0 MeToa?

18. UYto HazpiBaeTcst (oroMmerpuueckuM TuTpoBaHueM? OcoOeHHOCTM MeToJa U 00nacTu

MIPUMEHEHUS?

19. Ha yem ocHOBaHO (OTOMETPHUYECKOE OIpPEACIEHHEe CMECH OKpAIIEHHBIX BEIIECTB 0€3 UuX

MPEIBAPUTEILHOTO pa3/IeieHus?

20. HazoBute 0COOEHHOCTH CIEKTPOPOTOMETPH U YIbTPa(PHOJIETOBON 00JIaCTH.

21.HazoBuTe OCHOBHBIE y3JIbl MPUOOPOB JIJIsl aHaNM3a MO cBeTonoromenno. KakoBo ux 3nauenue?
22. B KaKOM CIIEKTPAJIIbHOM MHTEPBAJIE B KAYECTBE NCTOYHUKOB CBETA UCIIOJIB3YETCS JIAMITA

HaKaJIMBaHUs, BOJIOPOIHAS JIaMIIa, PTYTHAs Jlamma?

IHorenunomerpus

Ha yem ocHOBaHBI NOTEHIMOMETPUUECKHE METOIbI aHATIN3A?

[IpuBecTtu ypaBHeHrue HepHcTa 1 OSICHUTH CMBICIT BXOJSIIIIMX B HETO BEJIMYHH.

Kakue a1exTpo/pl Ha3bIBAIOTCS HHAUKATOPHBIMU M KaKue CpaBHEHUS?

Kaxkue anextpoel HazbiBatoTcs snekrpogamu | u Il poga?

[IpuBecTu cxemy yCTaHOBKH JUIsl MOTEHIIMOMETPUYECKUX U3MEPEHUH.

3adeM HyKeH CTaHIApTHBIN TaIbBAaHUYCCKUN IeMEHT (37eMeHT BecToHa)?

[Ipsimast motenmmomerpus. Kakum o0paszom MoxHO omnpenenmutb pH pactBopa? Kakue

AJIEKTPO/IbI MOTYT OBITh UCIIOJIH30BAHBI?

Kak ycTpoen cTexisiHHbIN 351eKTpo? JJocCTOMHCTBA U HEOCTATKU AJIEKTPOIa.

9. Tumnbl HOHOCENEKTUBHBIX AEKTPo10B. Kak oHM ycTpoeHbI?

10. TocTrouHCTBa ¥ HEAOCTATKU MPSIMON MOTEHIIUOMETPHH.

11. lorenmoMerpuueckoe TUTpoBaHue. [Ipumepbl NOTEHIMOMETPUYECKOTO  THUTPOBAHUSA:
KHCIIOTHO-OCHOBHOE TUTPOBAHUE, OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOE TUTPOBaHUE,
OCaJIUTENIbHOE, UCIIOJIb30BAHNE PEAKIINI KOMILIEKCO0O0pa3oBanus. Vcnonp3yeMble AIEeKTPOIbI.

12. B xakux KOOpAWHATAX CTPOATCS KPUBBIE TUTPOBAHUS?

13.TToTeHMOMeTprYECKOE TUTPOBAHKE B HEBOJIHBIX Cpeax.

NookrowdE

oo

DJIEKTPOXMMHYECKHE MeTOAbl aHAIHU3a(DJIEKTPOJIU3HbIE)

B ueM cylmHOCTb 37€KTpOrpaBUMETPUUYECKOTO METO1a aHAIn3a?

UTO Takoe 3IEKTPOXUMHYECKUI SKBUBAJICHT BEIlleCTBA?

UTo Ha3bpIBaETCS MOTEHIIMAIOM Pa3JI0KEHUS U TepEeHANPSIKEHUs?

Kaxoe 3HaueHune npu 37eKTposin3e UMEIOT CUJIa U TNIOTHOCTh TOKa?

Uro npencrasisier cob0il BBIXOJ MO TOKY, M KAKUM 00pa30oM €ro yYUTHIBAIOT B pacyerax?
Kakue ananuTuyeckue 1eiam A0CTUTatOTCs ¢ MIOMOIIBIO JIEKTPOIn3a?

Kakue Meramibl MOTYT Ocak1aTbCsl Ha aHOE?

Kakumu cmocob6aMu MOYKHO COKPATHTh BpeMsl dIIEKTpon3a’?

KakoBbl 0COOEHHOCTH 3JIEKTPOJIM3a HA PTYTHOM Katoje?

10 Uro npencrasisier cob60il METOI BHYTPEHHETO AIIEKTpoIn3a?

CoNOR~WNE
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11. Ha yem ocHOBaH 3J1€KTpOrpaBUMETPUUECKUE pa3AcIeHuUs?
12. Ha3BaTh OCHOBHBIE y3JIbl YCTAHOBOK ISl DJIEKTPOTPABUMETPUYECKOTO aHAJIH3A.
13. CymrHocTs MeTO1a KyJOHOMETPHH IIPU KOHTPOJIMPYEMOM MOTEHITHATIE.
14. B yem CyIIHOCTh KyJIOHOMETPHUYECKOTO aHAIN3a IPU KOHTPOIUPYEMOil cuiie Toka?
15. KakoBebI mpenmyIiecTBa KyJTOHOMETPUYECKOTO aHAIN3a IIPU KOHTPOJIUPYEMOM cCuile ToKa?
16. [TpuBecTH MPUHINIHAIBHYIO YCTAHOBKY JUISI KYJIOHOMETPUYECKOTO THTPOBAHHUSL.
17. IlpuBecTu npuMepsbl KyJOHOMETPUUECKOTO TUTPOBAHMUSL:
a) AIEKTPOTEHEPUPOBAHBIMU OKUCIIUTEISIMU;
0) PIEKTPOTEeHEPHUPOBAHBIMHI BOCCTAHOBHUTEIISIMU;
B) C UCIOJIB30BAHUEM PEAKIIMH OCAXKICHUS U KOMILIEKCOOOPa30BaHUEM;
I') 10 METOAY HEUTpaIU3aliH.
18. HaszBarp Hambosee pacnpoCTpaHEHHBIE CIOCOOBI (PUKCUPOBAHHS TOUKH HKBHUBAJICHTHOCTU B
KYJIOHOMETPUYECKOM TUTPOBAHUU.
19. Vka3aTh JOCTOMHCTBA U HEJOCTATKU KYJTOHOMETPUUECKOTO aHANIN3a.
20. B yem cymHocTh nosiporpadpuyeckiux METOI0B aHaIu3a?
21. Yto Ha3pIBAIOT MOTEHIIMAIOM TIOJIYBOJIHBI U TIpeeabHbIM (UG Yy3HOHHBIM) TOKOM?
[IpuBectu ynpaBieHUsl, CBSI3bIBAIOIINE ITH BETUUHHBI.
22. Ha yeM oCHOBaHBI KQ4€CTBEHHBIN MOISIpOrpaduIecKuil aHaIm3?
23. KakoBa 0CHOBa KOJIMYECTBEHHOTO MOTIISIpoTpaduueckoro aHaimmsa?
24. Kak paccuuTaTrh NOTEHIHAJ TIOJYBOJIHBI HA OCHOBAHUH BOJIBTAMIIEPHON KPUBOW?
25. byzaer nu onuHakoB noteHnuan noiayBosabl kaamus (1) B cpemax: 1 M KClu 1 M NHz + 1m
NH4NO3? Kak nzmenutcs cuia muddy3noHHOro Toka pactBopa kaamust (I1) ¢ ymeHbennem ero
KOHUEHTpALMH?
26. [Touemy B BOJIBTaMIEPOMETPHUU CUJIA TOKA TOCTUTAET MPEIETLHOIO 3HAYCHUS ?
Ot xakux (pakTOpOB 3aBUCUT BEIMYMHA MTPEIEIHHOIO TOKa?
27. PacTBOp COACPKHUT HOHBI MHAMS, KaAMHs, 0Ji0Ba, cypbMbI Ha (hore 6 M HCI. Kakoit Bux nmeer
BOJIbTaMIIEpHAsi KpUBasi 3TOTO pacTBopa’?
28. HazoBute oOnacTv HpuUMEHEHUs, JOCTOMHCTBA M HEIOCTAaTKU BOJbTaAMIIEPOMETPUUYECKOIO
(monsporpaduueckoro) MeToa aHaJIu3a.
29. B yeM CyIHOCTh aMIEPOMETPUYECKOTO TUTPOBAHUS?
30. Ha3oBute 0065acTH MpUMEHEHHS, TOCTOMHCTBA M HEAOCTATKU METOJa aMIIEpOMETPUUYECKOrO
TUTPOBAHUSL.
31. KakoBbI npeumyIiecTBa Karnaroliero pTyTHOro 3JeKTpoa, nepe TBEPIbIM MUKPOKaTOA0M?
CpaBHUTE BO3MOXHOCTH HCIIOJB30BAaHUS PTYTHOTO DJEKTpPOJa B KauecTBE KaToJa U B
KayecTBE aHO/1a.

Kpurepum oueHku:

- OIIEHKa «OTJIIMYHO» BBICTABIISIETCS CTYICHTY, €CIU OH JEMOHCTPUPYET MOJHOE 3HaHUE U
MOHUMAaHHE TEOPETHUECKOTO CcoJepxaHus Kypca, 0e3 mpobenoB; cHOpMHUPOBAHHOCTH HEKOTOPBIX
MPAKTUYECKUX YMEHUH B KOHKPETHBIX CUTYyallMsX; BBICOKOE KayeCTBO BBIMIOJHEHHSI BCEX
MPeIyCMOTPEHHBIX MPOrpaMMoi 00ydeHHs Y4eOHbIX 3aJaHui (OIEHEHBI YHUCIOM 0allioB, OIM3KUM K
MaKCUMalbHOMY); BBICOKUN YPOBEHb MOTUBAIIUU YUCHUS.

- OILICHKa «XOPOILIO)» BBICTABISIETCS CTYIAEHTY, €CIM OH JEMOHCTPUPYET MOJIHOE 3HAHHE M
MOHUMAaHHE TEOPETUYECKOTO COoAepkKaHus Kypca, 0e3 mpobenoB; HeJoCTaToYHAsA c(hOPMUPOBAHHOCTH
HEKOTOPBIX MPAKTUYECKUX YMEHUU B KOHKPETHBIX CUTYALUSX; JOCTATOYHOE KAa4E€CTBO BBINOIHEHHS
BCEX MPEIyCMOTPEHHBIX MPOTpaMMOil OOydeHHs Y4eOHBIX 3aJaHuil (HEKOTOpble BHJBI 3aJaHUN
BBITIOJTHEHBI C OITMOKaMM); CPETHUN YPOBEHb MOTHUBAIIUU YUCHHUS,

- OLIEHKA «YJOBJIETBOPHUTEIILHO» BBICTABIISIETCA CTYJEHTY €CIU OH JEMOHCTPUPYET 3HAHUE U
MOHUMAaHUE  TEOPETUYECKOTO  COACpkKaHHWs  Kypca C  HE3HAUUTENbHBIMH  MpoOenaMu;
Hec(OPMHUPOBAHHOCTh HEKOTOPBIX MPAKTUYECKUX YMEHHU MPU MPUMEHEHHHU 3HAHUN B KOHKPETHBIX
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CUTYallUsIX, HU3KOE€ Ka4eCTBO BBITIOJHEHUS YUE€OHBIX 331aHUi (OLIEHEHBI YHCIOM OaioB, OJM3KUM K
MUHHMAaJbHOMY); HU3KUI YpOBEHb MOTUBALIMM YUEHUS;

- OLICHKA «HEYJIOBJIETBOPUTEIILHO» BBICTABIACTCSA CTYACHTY IIPM HE3HAHUU W HENOHUMAaHUU
TEOPETUYECKOTO COJEpXKaHMUs Kypca (3HaYUTEIbHBIE MpoOenbl) Hec(hopMUPOBAHHOCTh HEKOTOPBIX
IIPAKTUYECKUX YMEHMM IPU NPUMEHEHUM 3HAHUN B KOHKPETHBIX CUTYalUsAX, IPU HU3KOM KadyecTBE
BBITIOJTHEHUS YUEOHBIX 3aaHNH (OIICHEHBI YHCIIOM 0aIOB, HU)KE MUHUMAIBHOTO KOJIMYECTBA.

CocraBuTelnb: AN. lllynsman
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IroCYAJAPCTBEHHOE OBPA30OBATEJIBHOE YYPEK/IEHUE
BBICHIEI'O OBPA3OBAHUA
«IIpuaHecTpoBCcKUil rocyaapcrBeHHbIi yHuBepcureT uM. T.I'. IlleByeHko»
EcrecTBeHHO-Teorpapuyeckuii paxyabTer
Kadenpa xumun u MIIX
NuauBuayadbHbIe 3aJaHUS
10 JUCHHUILIMHE «KAHAJIUTHYECKA XUMHSA»

3aganue 1.
1.1. YyBCTBUTENBHOCTh AaHAIMTUYECKUX PEAKIIHI.

Omxpoisaemvlli  MuHUMyM O1a  peakyuu obuapyscenus uonoé Ni** ¢ nomowwio
oumemunenuoxcuma pasen 0,003 mxe. IIJK nuxens 6 6ooe 0,1 me/om>. Mocro nu obHapyscums uonbsl
Huxens 6 kanie 6o0ul oovemom 0,05 cv® npu codepocaruu, pasrom ITIK?

1.2. BrusiHUE 3JEKTPOCTATHUSCKUX B3aMMOJICHCTBUI Ha MOBEJCHUEC UOHOB B pacTBope. MoHHas cuia
pactBopa. AKTUBHOCTb. KoadduimeHT akTuBHOCTH.

Bo cxonvko pas usmenumcsa akmusnocmos uonos 6ooopooa 6 0,010M pacmeope HCI, ecau 6 1,0
JUmpe makozo pacmeopa pacmeopums 3,4 2 cyneghama anomMuHus.

1.3. Crynenuarsle U oOmIMe KOHCTaHTHl paBHOBecusi. OIlpenereHHe HaMpaBJICHUS U TIIyOUHBI
MPOTEKAHHSI XUMUIECKOHN PEaKI|H 10 BEJTHMYUHE 00IIel KOHCTAaHTHI pABHOBECHSI.

Onpedenume 603MOHCHOCMb pacmeopeHusi ocaoka Agl 6 ammuaxe.

1.4. Bausaue xumMudeckux (akTopoB Ha paBHOBecue. BbrluncieHne MOJISIpHOUM J10JIM KOMIIOHEHTOB B
pacTBOpe B YCIOBUAX KOMIUIEKCOOOpa30BaHHS KaTHOHA M MPOTOHUPOBAHUS aHUOHA. PacdeT yCIIOBHBIX
KOHCTaHT PaBHOBECHSI.

Kakas uz ¢popm cepor npeobnaoaem ¢ 0,10 M pacmeope (NH1)2S npu pH = 6,0 (uonnyro cuny
pacmeopa ne yuumsisams)? Onpedenume pagno8ecHvle KOHYEHMPAYUU 8CEX CePOCOOepI’CAUUX Gopm
yacmuy 6 pacmeope. Bviuuciume yclosHy0 KOHCMAHMY PABHOBeCUsl peakyuu 0Opa308aHus ocaokd
MnS. Buinadem nu ocadox MNS 6 ykazannwix ycrosusx npu c(Mn®*), pasnoii 0,001 monw/x.

1.5. Pacyer paBHOBECHBIX KOHLIEHTPALWNA HOHOB MO KOHILIEHTPALIUU BEIIECTBA U TEPMOJMHAMUYECKOMN
KOHCTaHTE PaBHOBECHS.

Boiuucnume pasnosecrvie konyenmpayuu uorog 6 0,01 M mypasvunou xuciome npu UOHHOU
cune pacmeopa, cozoasaemout 0, 1M KNOs.

1.6. Pacuer paBHOBECHBIX KOHIICHTpAIlMii HOHOB IO KOHIEHTPAllMW BEUIECTBA M KOHCTaHTE
paBHOBECHS B IPUCYTCTBUU OJTHOMMEHHOTO HOHA.

Buoiuuciume pasnosecnvie xonyenmpayuu eécex uonos 6 0,1 M pacmeope Ko[Cd(CN)s/ 6
npucymcmeuu 0,4 M KCN. I'uoporuzom u uonnoti cunoii npenedbpeus.

3amanmue 2

PaBHOBecHe B pacTBOpax MallOpacTBOPUMBIX AJIEKTPOJIUTOB
2.1. YcnoBus BBINAACHUS U PACTBOPEHHSI OCAJKOB.

Mooicem nu obpazosamucs ocadok Mg(OH)2  ecau cmewams pasuvie oo6vemwvt 0,5 M MgClo u 0,1
M pacmeopa NHiOH? Pacuem npogecmu 6e3 yuema UOHHOU CUlbl pacmeopa.

2.2. BpluucieHue MPOU3BEICHHUS PACTBOPUMOCTH MO BEIMYHMHE PACTBOPUMOCTH U BEIHYUHBI
PacTBOPUMOCTH MajOPacTBOPUMOTIO AJIEKTPOJIUTA B HACHIIIIEHHOM BOJIHOM PacTBOpE.

Boruuciumo K°s(Caz(POa)2), ecnu 6 1 om® pacmeopsiemcs 2,210 2 pocghama kanvyus.

2.3. BnusHMEe OJHOMMEHHOTO HMOHA Ha pPACTBOPUMOCTh. BlMsHHWE HMOHHOW CHIJIBI pacTBOpa Ha
pactBopuMocTh. “ConeBoit apdext”.

Onpedenums pacmeopumocms cyrvgama ceunya 6 6ode u 6 6ode, codepxcaweu 0,10 M
cynbham Kanusl.

2.4. Pacuetsl npu (GpakLIMOHHOM OCAXKICHUH; OLIEHKA BO3MOXKHOCTHU Pa3/I€JeHUs] HOHOB.

Haiioume ycnosus xonuvecmsennozo pazoenenus Pb*" u TI* nymem nacviwenus ceposodopooom
(c(H2S) = 0,1 monv/om®) pacmeopa, codepaucauyezo no 0,10 mons/om® kasxcoozo kamuona .

2.5. Bnusinue KOHKYpUPYIOIIUX peakluii MPOTOHUPOBaHUS (THIPOIU3a) U KOMILIEKCOOOpa30BaHUs Ha
PacTBOPUMOCTb.
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Paccuumamo u cpasnums pacmeopumocmo Agl 6 6ooe u 1,0 M pacmeope ammuaka.
2.6. Pacuer untepBana pH ocaxx1eHHUs THIPOKCUIOB, pa3JeeHHs CyIb(QHIOB.
Hatioume pH nauana ewvinadenus ocaoka Fe(OH)2 uz 0,10 M pacmeopa FeSOs . Ilpu xaxom
snayenuu pH ocasicoenue 6yoem npakmuuecku nOJIHbIM?
3amanue 3
Kucnorno—ocHoBHOE (IIPOTOJIUTUYECKOE) PABHOBECHE
3.1. Pacuer [H'], [OH], pH, pOH u a B pacTBOpax CHJIBHBIX M CIA0BIX KMCJIOT M OCHOBaHHMH (B TOM
qHCIIe, TUIPOIM3YIONUXCS COJIeH U aM(OJIMTOB) B BOJAHBIX M HEBOJIHBIX PacTBOpax.
Paccyumaiime pH u cmenens ouccoyuayuu é 10° M pacmeopa NHsOH.
3.2. Bydepnsie pactBopsl. BydepHas eMKoCTb.
K 12 mn 0,030 M pacmeopa mypasvunoti kuciomel npubasiero 15 mn 0,15 M pacmeopa
Gopmuama xanus. Boruuciumos pH u 6yghepuyro emkocms nony4yeHHOU cmecu.
3.3. Pacyersl pu IPOTOJUTHYECKUAX B3aMMOJICHCTBHSIX M TPUTOTOBJIICHHH PACTBOPOB MPOTOJUTOB C
3a/laHHBIM 3Ha4ueHueM pH.
Onuwume npucomosnenue 2,0 1 oygepnoco pacmeopa c¢ pH 5,00 uz 0,10 M pacmeopa
yrcycnou kucromol u 0,20 M pacmeopa ammuaxa.
3.4. TloctpoeHue pacrpenenuTeabHOM U KOHLEHTPAalMOHHO-Jorapud-MUYecko auarpamMm Juis
pacTBopa OJIHO- WITH IBYXOCHOBHOW KUCIIOTEI.
Ilocmpotime pacnpederumenbhyo U KOHYEHMpPAyuoHHo-102apugmuieckyro ouazpammol ons 0,1
M pacmeopa 6enzoiinou kuciomst. Hatioume pasnogecuvie konyenmpayuu HA u A" npu pH 5,25.
OKHUCIUTENFHO-BOCCTAHOBUTEIIEHOE PABHOBECHE
3.5. OueHKa OKHCIUTEIbHO—BOCCTAHOBUTEIBHON CHOCOOHOCTHM  BEIIECTB M HaIlpaBJICHUS
OKHCITUTEITFHO-BOCCTAHOBUTEIFHOW pEaKkIMi 110 BEJIWMYMHE CTaHJapTHOTO TMoTeHIana. Pacder
KOHCTaHTBl PABHOBECHS MO CTaHIAPTHBIM MMOTEHIIUATIAM.
Paccuumatime xoncmanmy pasnosecusi peaxkyuu medxcoy BrOsz™ u Br npu pH 0. Vkasxcume
Gaxmop 2K6usaNeHMHOCMU OKUCTUMETIAL.
3.6. OueHka BO3MOYKHOCTH MPOTEKAHUS OKUCIUTEILHO—BOCCTAHO-BUTEIBHOW PEAKIMU B PEaTbHBIX
ycnoBusix. @opmanbHble mnoTeHuHanbl. Pacuer OJIC raJbBaHMYECKOTO JJIEMEHTA B peabHBIX
YCIIOBUSX.
Ilpu xaxom pH koHcmamma pasHo8ecus peaxkyuu mexncoy HUMPUM-UOHOM U UOOUO-UOHOM

cmanem pasroti 10? Onpedenume eenuyury E; o an* Ino PU HatioenHom pH.
.

3.7. PacdeT paBHOBECHBIX KOHIICHTPAIIMIA HOHOB B PEAKIIUSIX OKUCIICHUS - BOCCTAHOBIICHHUSI.
Buiuucaiumo pasnosecnvie konyenmpayuu wacmuy 6 pacmeope, cooepacawjem HzASOs, H3ASOs,

H*, Io, I, eciu c(H') = 10; ¢(H3ASOs) = c(H3ASO3)= c(I') = c(I2) = 0,1 monv/n.

3aganue 4 (pacyeTsl B TATPUMETPHH )

4.1. Pacyerbl mpu NPUTOTOBICHHH pabouux pacTBOpoB. CrOCOOBI BBIPAKEHHS KOHIICHTPALUU

pacTBOpPOB B TUTPUMETPUH.

4.2, TlocTpoeHHE KPHUBBIX KHCIOTHO-OCHOBHOTO TUTpOBaHMU. BpIOOp WHAMKAaTOpa W pacyer

WH/IMKATOPHBIX ITOTPEITHOCTEH.

4.3. TlocTpoeHHE KPUBBIX OKUCIIUTEILHO-BOCCTAHOBHTEIBHOTO THTPOBaHUS. BbpiOOp WMHAMKAaTOpa U

pacueT UHAMKATOPHBIX MOTPEITHOCTEH.

4.4. Pacuer o00macTM CKayka  KpPUBBIX TUTPOBAHUS B KOMILUIEKCOHOMETPHUH U OCAAUTEIHHOM

TUTPOBAHUHU.

4.5. PacueTsl pe3ynbTaTOB KOJMYECTBEHHOTO aHAK3a B PA3HBIX METOJaX TUTPUMETPUU MPHU MPSIMOM,

00paTHOM U 3aMECTHTEIFHOM MPHEMaX TUTPOBAHHUS.

CocraButensb: AN. lllyneman
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IroCYAJAPCTBEHHOE OBPA30OBATEJIBHOE YYPEK/IEHUE
BBICHIEI'O OBPA3OBAHUA
«IIpuanecTpoBckuii rocynapcrseHnblii yuusepcurer um. T.I'. IlleBuenko»
EcrecTBeHHO-Teorpapuyeckuii paxyabTer
Kadenpa xumun u MIIX

Mpumepbl BapUaHTOB KOHTPO/IbHbIX paboT

0 JUCHHUILINHE KAHAJIUTHYECKAS XUMHUS»

KonTtpoabHnas padora 1.

1. Boruuciure Ks(AgsPOs), ecmn B 100 w1 Boasl pactopsiercss 1,96-10% r aroit comn (M =
418,58).

2. Beimazer nu ocamok xpomata Oapust, ecii B 100 mi Bonel pactBoputh 0,001 monb xjmopuna
6apus n notasute 100 mu 0,001 M pactBopa xpomara kanus? [Ipu pacderax ydecTb MOHHYIO CHIIY
pactsopa. (K’(BaCrO4) = 1,2-10719).

3. BeruucinuTh pacTBOPUMOCTH MaiopacTBOpuMoro aektposuta Cu(103)s:

a) B Bojie; 0) B BOJIE C y4E€TOM THAPOJU3a MO KaTHOHY. BO CKOJIBKO pa3 MpH 3TOM HM3MEHUIACh
pacteopumocts? (K% (Cu(103)2) = 7,4-10°8;

IS THApOKcoKoMITekcoB Cu?t 4= 1,0-108, 4= 5,0-10%, 3= 1,6-10', B4 = 2,5-10%9).

4. Beruricnuth pH Hayaiia v KOHIA ocaxkaeHus ruapokcuaa antomunnsa u3 0,01 M pactBopa HUTpaTa
amomuHns. [IpomsoiiieT MM MpakTHYecKH MONHOe ocaxaenne moHoB AP 10 Hawama ocaxneHns
THIPOKCHIA KOOANIBTA, ecii KOHIIeHTparms noHoB Co2* B pacteope 0,01 Momb/i1.

K% (AI(OH)3) = 1,0-107%%; K% (Co(OH)2) = 6,3-107%°. MoHHYI0 cHITy He YYHTHIBAT.

5. K 20,0 M 0,1 M pactBopa Pb(NO3z)2 no6asuinu monyropusiii 06sem 0,1 M H2SO4. Beraucauts
MOTEPH 3a cueT pacTBOpuMOCTH ocaaka PbSO4 (T ) (MOHHYIO CHITY HE YUUTHIBATH).

(K% (PbSOs) = 1,6-10°%; M(PbSO4) = 303,3).

KonTpoasHasi pabora 2

1. Paccuuraiite paBHOBECHBIE KOHIIeHTparuu Beex hopm HeS B ee 0,10 M pactBope nipu pH 6,0 u
yKaxuTe Tpeobnanaromyio gopmy. (K.=1,0-107, K,»=2,5-10"13).

2. B xakom o0weme Boabl HyxkHO pactBoputh 0,460 r NHiCl (M = 53,49) nns monydeHwus
pactBopa ¢ pH 5,0? Onpenenure creneHb rUAPOM3a CoJI B TakoM pactBope. (pKs (NH3) = 4,76).

3. Beruucnute pH u 6ydepHyro eMkocTh OyepHOro pactBopa, HoydeHHOTO TIpy cMermBanuu 100 vt
0,200 M KCN u 40,0 M1 0,200 M HCI. (pK. (HCN) = 9,30).

4. K 100,0 s 0,100 M pactBopa NaxCO3 po6asmau 50,0 mi 0,200 M pactsopa HCI. Beruuciure
cTenenb oTTuTpoBanHocTH HoHa CO3?” u pH nomyuennoro pactopa. (Jns HoCOs Kuy = 4,5-107, K>
=4,8-10"1h.

5. B kakoM M3 OTBETOB MPaBWILHO YKa3aHbI B W 3HAK MHAMKATOPHOW MOIPEeIIHOCTH MPH

THTPOBAHMM C COOTBeTCTBYIWOIIUM HHIUKaTOpom 0,10 M BomHoro pactsopa HCI pactBopom 0,10
M NaOH?

1. MerunoBslii opanxesslil (pT = 4); H"— omubka co 3HAKOM «+».
2. Tumondraneun (pT = 10); OH™ — ommbKa co 3HaKOM «—».
3. Mertunosslii kpacuslii (p7 = 5); H" — omibka co 3HAKOM «—».
4. Metunosblii opamxebliil (pT = 4); HA — ommOka co 3HaKOM «—».

6. YcraHoBHTE MOJISIpHYIO KOHIEHTparmio pabodero pactBopa HCl u Theinaecos, eciiu HaBecky
xumudeckn gnuctoit Na2COs (M = 106,004) 0,5300 r pactBopwin B MepHOii koibe Ha 250 M1, a Ha
tuTpoBanue 25,00 MJI MOJY4EHHOTO pacTBOpa COAbI C HHAWKATOPOM METHJIOBBIM OpPaHXEBBIM
n3pacxoa0oBaHo 24,50 Mi1 pacTBOpa KUCIIOTHI.

Konrtpoabnas padora 3.
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1. Beruricnure norennuan BogopoaHoro sektposa (B) B 0,1 M pactBope CH3COOH (Ka=1,74*10
®). MoHHYI0 CHJTy PacTBOpa HE YUUTHIBATD.
2. HWcnonp3ys craHAapTHbIE NOTEHIMAIbl U (OpMalbHbIE MOTEHIHAIBl PEAOKC Iap, BBIYMCIUTE
COOTBETCTBYIOIIME KOHCTAHTBHI MPEAINOJIAraeéMOl OKHCIUTEIbHO-BOCCTAHOBUTEIFHOW pEaKIuu U
OTIpEe/IeNIUTE €€ HAMpaBJICHUE U TIyOHHY.

Pemoxc-mapa  E°B  Penokc-mapa E°B  VYcnosus

Sn**/Sn?* +0.15 NOs3/NO +0.96 0,01 M HNO3
3. Paccumraiite moreHmanel B oOmactu ckauka TuTpoBaHus (mpu 99 % m  101% nmobGaBieHHOTO
TUTPAHTA), OKUCIIUTEIHHO-BOCCTAHOBUTEIBbHBIN MMOTEHIIMAT B TOUYKE YKBUBAJICHTHOCTH U MOJI0EpUTE
uHAUKaTop mo cnpaBoyHuKy Jlypee mpu turpoBanmm 100 mur 0,01nH. pactBopa FeSOs 0,01 =.
pactBopom Ce(SO4)s. E9(Fe*/Fe?") = +0,77B ; E%(Ce**/Ce®") = +1,44B.
4. Pabouwnii pacTBOp, NpeAHA3HAUEHHBIN JUIsI TUTPOBAHUS BOCCTAHOBUTEJEH B KUCIION cpesie, TOTOBAT
pacTBOpeHHMeM HaBecku 5,22 r xmMudecku umctoro K,Cr,O7 B MepHoii kombe V = 998,0cme.
Beruncnure ero Tutp no ony. (M (KoCr207 ) = 294,19; M(1/21,) = 126,9)
5. HaBecky mepruaposs maccoit 2,5000 r mepenecan B MepHyr Koja0y BmecTtumocthio 500,0
M. Ha tutpoBanue 25,00 mut pactBopa uspacxonoBano 18,72 mu 0,1124 H. pacTBopa nepmaHraHata
(f>xs=1/5). Beruucnuth maccoByto goiio HoO2 (M = 34,015) B neprumposie (%).

CocraBurens: AN. Ulyneman

17



I'OCYJAPCTBEHHOE OBPA3OBATEJIBHOE YUYPEXK/IEHUE
BBICHIEI'O OBPA3OBAHUA
«IIpuaHecTpoBcKuil rocyrapcreeHHbiil yausepcuret uM. T.I'. IlleBuenko»
EcrecrBeHHO-reorpapuyecknii paxkyjabTeT
Kadenpa xumun u MIIX

IlepeyeHb MPpaKTUYECKUX HABBIKOB

ITo nucuunInHe «KAHAJIUTHYECKAS XHUMUSI»
1. YMeHue opraHM30BbIBATh M BBHITIOJIHATH aHAIU3 C HCIIOJIH30BAHUEM COBPEMEHHBIX XUMUUYECKUX H
(UBHKO-XUMUYECKHX METOJIOB;
2. YMeHue OpraHu30BBIBAThH U BBIMOJIHSTH aHAIN3 B COOTBETCTBUU C TOCYIAPCTBEHHBIMH CTaHIAPTAMU
KauecTBa, 3aKOHOJATEIbHBIMUA Y HOPMATHBHBIMH JIOKYMEHTaMU;
3. CawmocrtosarenbHass paboTa ¢ HaydyHOH, y4eOHOW, CHPaBOYHOW U y4eOHO-METOIUYECKOM
JIUTEPaTypou;
4. CamocTOsITENbHAS TIOJITOTOBKA HAYYHOTO COOOIICHUS TI0 aHATMTUYECKOW XUMUHU.
5. YMeHue UHTepIpeTUPOBaATh MOJyUYEHHBIE PE3YAbTaThl, ((OPMYITHPOBATH BHIBOJIBI O COOTBETCTBUH/HE
COOTBETCTBUH MCCIICIOBAHHOTO BEIIECTBA HOPMATUBHOMN JOKYMEHTAIIHH;
6. YMeHnne paboThl ¢ anmapaTypou ISl BBIMIOJHEHHUS XUMHUYECKHX M (PU3HKO-XUMHUYECKUX METOI0B
aHaIn3a BEIECTB U CMECEH,
7. HaBBIKM TPHUTOTOBJICHHUS W TPUMEHEHHUS HEOOXOIUMBIX pPACTBOPOB IS KayeCTBEHHOTO U
KOJIMYSCTBCHHOI'O aHAJIN3a.
8. YMeHHe BBITIOJNHATh pacuyeThl KOHIEHTPAIUM, MaCC U MAaCCOBBIX JIOJIE€H KOMIOHEHTOB HCCIIEAYEMbBIX
CMeceH.

COCTABUTEJIb AN IIYJIBMAH
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I'OCYJAPCTBEHHOE OBPA3OBATEJIBHOE YUYPEXK/IEHUE
BBICHIEI'O OBPA3OBAHUA
«IIpuaHecTpoBcKuil rocyrapcreeHHbiil yausepcuret uM. T.I'. IlleBuenko»

EcrtecTBeHHO-Teorpapuyeckuil paxyiabrer
Kadenpa xumun u MIIX

BOl'lpOCLI AJIs1 l'lpOMe)KyTO‘lHOﬁ aTrTrecranmum
0 JUCHHUILINHE KAHAJIUTHYECKAST XUMHUSD»

BOITPOCHI JJI51 TIOAIOTOBKHU K DK3AMEHY 10 AHAJIMTUYECKOM XMW

KAUYECTBEHHbBIN AHAJIN3

1. [Ipenmer, 3agaun, METOIbI aHATUTUYECKON XUMUMU.

2. Ananutuyeckas peakius, TpeOOBaHUsI, IPEIbIBIIEMbIE K aHATUTHUECKO peakuu. CrocoOsl
BBITIOJTHEHUS aHATUTHYECKUX PEaKuid (CyXOU U MOKPBIif).

3. Knaccudukanus MeTo10B Ka4eCTBEHHOT'O aHAJIM3a [0 KOJUYECTBY OINPEAEIeMOro BEeIeCTBa.
4. JpoOHblil 1 cucTemMaTHueckuii aHanus. [IpeumyiecTBa 1 HETOCTATKH.

5. PaznuuHble cucTeMBbl aHanM3a KaTMOHOB M aHMOHOB. X CBA3b C MEPHOIUYECKON CHCTEMOM
JA.N. Menneneena.

6. Crnenundudeckne, CeJICKTUBHBIC U TPYNIIOBBIE PEAKITUU HOHOB. [ pynmoBbIE peareHTHI.

7. VYcnoBus BBINOJTHEHUS AHATUTUYECKUX peakuuid. YyBCTBUTEIBHOCTh AHATUTHYECKUX PpEAK-
nuid. B3anMocBsI3p MeX 1y OKa3aTENsIMU YyBCTBUTEIIBHOCTH.

8. [IpuMeHeHne 3akoHaA ACUCTBUS MacC K 00paTUMBbIM peakiusM. [IpuBecTr mpumepsl.

9. KoncTaHThl paBHOBECHUS 7151 PA3JIMYHBIX TUIIOB peakiuid. MIX cMbICIL.

10.  OOmme u cTyneH4YaTble KOHCTAHTHI paBHOBeCcHs. OOIIME KOHCTAHTHI PEAKIIUH C COBMEIIECHHBI-
MU paBHOBECUAMH (MPUBEICHHbIE KOHCTAHTHI PABHOBECHS).

11.  OmpeneneHue HaMpaBICHUS XUMHUYECKUX PEAKIUN MO 3HAYCHHIO 00IIel KOHCTaHThl paBHOBE-
cusi. YCIOBHBIE KOHCTAHTHI paBHOBecHUs. OnpeneneHrne NPUMEHUMOCTH PEaKIUi 1715 Ieslel aHa-us3a.
12.  IlpuuuHBI OTKIOHEHHUS OT 3aKOHA JIEUCTBUS MAacC B BOAHBIX PACTBOPAX AJIEKTPOIUTOB. Tepmo-
JUHAMUAYECKasi KOHCTAHTa PABHOBECHSI.

13.  PaBHOBecue B romorenHoil cucreme. Crenens aucconuanuu. CuiabHble U ciiadble AJIEKTPOJIU -
THI.

14.  KoHcTaHThI HOHU3AIUH CIIA0BIX AMEKTPOIUTOB. 3aKOH pa3baBineHuss OcTBanbaa.

15.  CwmemieHue HOHHBIX paBHOBecHi. JelicTBUE OTHOMMEHHOTO MOHA.

16.  OcHOBHBIE MOJIOKEHHS TEOPUHU CHIIBHBIX 3NIEKTPOIUTOB Jlebast- XtoKKes.

17.  AxrtuBHOCTh U KO3 uIMEeHT akTUBHOCTU. VloHHas cuia pacTBopa. 3aBUCHUMOCTh K03 duiu-
€HTa aKTUBHOCTH OT MIOHHOW CUJIbI pacTBOPA.

18. HMonuzanus Boasl. Bogopoanbiii mokasarens pH.

19.  Boruucnenue pH pacTBOpOB CHJIBHBIX M CIIA0BIX KUCIOT U OCHOBAHWUH, MHOTOOCHOBHBIX KHC-
JIOT, CMECH CUJIbHBIX M CTIa0bIX KUCIIOT, ABYX CIA0bIX MPOTOIUTOB.

20.  bydepnsie cucrembl. KucnotHele u ocHOBHbIe Oy(epHble cucTteMbl. MexaHu3m OydepHOro
JIEUCTBUSL.

21.  Tlonsarue o O6ydepHO EMKOCTH.
22.  Beruucnenue pH OydepHbIX pacTBOpOB.

23.  TI'maponus. 3HaueHue ruIposn3a B KaYeCTBEHHOM aHaJM3e.

24.  CriocoObl ycuJIeHHs U TIOJaBJICHUS THAPOJIN3a, MEIIAIOIIET0 MPOBEACHUIO aHATIN3a.

25.  Pacuer pH pacTBOpOB I'pOJIN3YIOLIUXCS COJIEH.

26.  PaBHOBecHbIe COCTOSHMA B pacTBopax am¢ponauToB. KuciaoTHo-amdoTepHble M ILIEIOYHO-

aM(bOTepHLIC COCINHCHMUA.
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27. ITorsaTre 0 KOMIUIEKCHBIX COCIUHCHUAX.

28.  IlpuMmeHeHHME HEOPraHMYECKMX KOMIUIEKCOB B XUMHUYECKOM aHAJIH3e.

29. Buiel HeOpraHu4eckux KOMIUIEKCOB, UMEIONINE HANOOIbIIICe aHATUTUYSCKUE 3HAYCHHUSI.

30.  IlpuMeHeHHME OPraHUYECKUX PEAreHTOB B AHATUTUYECKOW XMMHUU.

31.  Peaxuuu OKMCIIEHUSA-BOCCTaHOBIEHUS. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIIN MOTEHIHAIL.

32.  HampaBieHusi mpoTeKaHUsI OKHCIUTEIHHO-BOCCTAHOBUTEIHHON peakny. BiusHue pazmnaHbIx
(axTOpPOB Ha MPOTEKAHUE PEIOKC-PEAKIIHIA.

33.  IlpumeHeHHE peaKIUU OKUCICHUS-BOCCTAHOBJICHUS B XUMUYECKOM aHAIIN3E.

34.  TereporeHHsble mporeccel U MexdasHoe paBHOBecue. [IponsBenenne pacTBOPUMOCTH. 3HaYe-
Hue 1P B xumuyeckom ananuse.

35.  BawmsiHME OJHOMMEHHBIX U IPYTUX HOHOB HAa PACTBOPUMOCTH EKTposuToB. ConeBoit apdext
36.  JIlpoOHoe ocakieHUeE.

37.  OOpa3oBaHUE B PACTBOPEHHUE OCAIKOB.

38.  IlpeBpameHue 0JHUX MATOPACTBOPUMBIX dJIEKTPOJIUTOB B JAPYTHE.

39.  TloHATHE O KOJUIOMJIHOM PaCTBOPE, CTPOCHHE MUIICIUITBI

40.  3aKOHOMEpPHOCTH aJCOPOITUH.

41. CoocaxeHre B XMHMHYECKOM aHaim3e. Buasl coocaxkaeHus. MeToapl ycTpaHEHUs COOCaXKIe-
HUSL.

42. [ToaroroBka o6pasia k aHanM3y. XMMUYECKHA aHAJIN3 CYXOT0 BEIIECTRA.

43.  KoHIEHTpHpOBaHWE BEMIECTB B XMMUYECKOM aHAIN3E. XMMHUYECKHE METObI (COOCAXKICHHE U
OTTOHKA).

44,  KoHIEHTPHPOBAHWE BEIIECTB B XMMHUYECKOM aHanm3e. DU3UKO-XMMHUYECKHE METOIBI (IKC-
TpaKUus U HIOHHBIM 0OMEH).

45.  Honwutel. CTpoeHHE U CBOWCTBA.

46. MeToapl MaCKUPOBaHHS.

KOJIMYECTBEHHBIN AHAJIN3

1. CymHocTh 00BEMHOTO aHau3a. TUTpoBaHKUE, TUTPAHT. TOYKA SKBUBAJICHTHOCTH.

2. 3aKOH 9KBUBAJICHTOB, KaKk OCHOBa 00beMHOro aHanuza. Chopmynupyiite 3ToT 3aKkoH. Pacuer-
Hble POPMYIIBI, UCTIOIb3YEMbIE B TATPUMETPUUECKOM aHAJIHU3E.

3. CriocoObl BhIpaykeHUsI KOHIIEHTPAIii, HCIIOIb3yeMble B 00bEMHOM aHaJU3e.

4. UTo Takoe SKBHBAJICHT, KaK BBIUMCISETCS MOJIIpHAs Macca SKBUBAJICHTa PA3JIMYHbBIX BEIIECTB
(KUCTIOT, OCHOBAHUM, COJICH, OKUCITUTENICH U BOCCTAHOBUTEICH )?

5. Omnpenenenre TOYHOW KOHIIGHTpauu TUTpaHTa. [lepBUUHBIN M BTOpUYHBIN cTaHmapT. Tpebo-
BaHUS, IPEIBIBISIEMbIE K UCXOIHBIM BEIIECTBAM.

6. Metonel 00beMHOTO aHanu3a. Kakue peakiuu jexaT B OCHOBE Kaxaoro metona? TpeboBanus
K XMMHYECKUM PEaKIUsIM, JISKAIIUM B OCHOBE TUTPUMETPUUECKUX METOJ0OB aHAJIN3a.

7. Pacuetsl B 00beMHOM aHanuze. [IpuBect pacuetHbie GOpMYIIbL.

8. CrniocoOsl TuTpoBanus. [IpuBectr mpuMepsl.

9. KpaTkas xapakTepucTuka METOJa HEHTpalu3alluu: ONpeAesieMble BEIIeCTBa, PeaKius, Jexa-
11asi B OCHOBE METO/1a, TUTPAHTBI, UCXOIHBIE BEIIECTBA, UHAUKATOPHI.

10.  Yro HazbiBaeTcs KpuBOoW TuTpoBaHus? IlpuBenute pacyer KpUBOWM TUTPOBAHUS CHUIBHOU KHC-
JIOTHI CUJIBHBIM OCHOBaHHEM. UTO Ha3bIBa€TCsl CKAYKOM TUTPOBAHUS?

11.  KpuBas TuTpoBaHus cnaboi KUCIOTHI CHIIBHBIM OCHOBaHUEM (MM Hao00poT). CpaBHHUTE KpH-
BbI€ TUTPOBAHUS AJI PA3IMYHBIX CIIy4aeB TUTPOBaHUs. B uem nmpuunHa ux pa3nuuus?

12.  Teopus uHAMKATOpPOB (MOHHas M XpomModopHas). MexaHu3M NeHCTBUs, MHTEpBal Mepexoja
uHauKaTopa. BeiBenute dopmyimy.

13.  Kparkas xapakTepucTuka METOJOB OKCHAUMETpUH. OCHOBHBIE OKUCIUTEIN U BOCCTAHOBUTE-
1. OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIN MOTEHIIHAIL.

14.  Kpussle TuTpoBanus red-ox MeTo10B. MeToabl (PMKCHPOBAHMS TOUYKH SKBUBAICHTHOCTH.

15.  CymHocTh MeTO/ia IepMaHTaHATOMETPHH.
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16.  Cymmuocts Meronaa Homomerpun. OOBSICHUTH TPUHIUIHAIBHYIO PA3HUILY MEXIY HOIOMETPH-
YECKUM OIPEAEICHUEM OKUCIUTENEH U BOCCTAHOBUTENIEH.

17.  VYcnoBus BbIIOJIHEHUS HOJOMETPUUECKUX ONPEACTICHUI.

18. CymHOCTh METO/1a KOMITJIEKCOHOMETPHH.

19.  Ompenenenue TOYKH SKBUBAICHTHOCTH B METOJIE KOMILIEKCOHOMETPHUU. MeTalIonHAUKATO-
PBL

20.  CrocoObl KOMIUIEKCOHOMETPUIECKOTO TUTPOBAHHS.

21.  Kpartkas XxapakTepUCTHKa METOJOB OCATUTEILHOTO TUTPOBAHHUS.

22.  CymHocTs TpaBUMeTpHyecKoro aHanusa. [Iponecc ocaxxnenus. TpeOoBaHus, peaAbsIBIsEMbIe
K ocakiaeMoil 1 BecoBoil hopme. OnTrMaibHasl BEIMUNHA HABECKU.

23.  BuiOop ocagurens. TpeboBaHus, mpeabsBisieMble K ocaanuTennto. KomnaecTBo ocaauTes.

24.  Kpucrammmsamus. Dakropsl, BIUSONIE HA GOPMY U CTPYKTYPHI OCajaKa (Ui KpHCTaJLTHYe-
CKUX U aMOP(HBIX OCAJIKOB).

25. Co3zpeBaHue KpUCTAUIMYECKUX OCA/IKOB. 3arpsi3HEHUE 0CaJAKOB U 0OpbOa ¢ HUM.

26.  OnTtuManbHBIE YCIOBHS OCAXKACHUS a) KPUCTALTHYECKIX OCAIKOB, 0) aMOP(HBIX.

27. OWIbTPOBAHNE U IPOMBIBAHNE OCAIKOB. BHIOOP MPOMBIBHOMN KHIKOCTH.

28.  VYka3zaTh MPEMMYIIECTBA U HEOCTATKU TPABUMETPUIECKOTO aHAIH3a.

29.  BpiuuciieHus B rpaBUMETPUIECKOM aHAIN3E.

30.  Kunaccudwukarms GpU3NKO-XUMUYECKHX METOJIOB aHAIIN3A.

31. dotomerpuueckuii MeTo | aHanu3a. OcHOBHOM 3akoH GoToMeTpun. DU3MYECKU CMBICT MO-
JIpHOTO KOA(hUIHEHTA TIOTaIlICHUSI.

32.  Orkionenus ot 3akoHa byrepa-JlamGepra-bepa.

33.  BriOop ycrnoBuii poToMeTprupoBaHUsI.

34.  Tumbl HOTOAIEMEHTOB, UCTIOIB3YEMBIX B (poTOKOTOpUMETpUU. DOTOKOIOPUMETPHI (IPUBECTH
NPUHLIUIHNAIBHYIO ONTHYECKYIO CXEMY).

35.  XapaktepucTHKa METOJIOB OTPEICICHUS BEIIECTB, NCIIOIh3YeMbIX B (DOTOMETpHH.

36.  Kparkas xapaktepucTuka He(PeIOMETPUUIECKOTO, TYPOUIUMETPUUECKOTO METOJIOB aHAJIU3a H
CHEKTPO(HOTOMETPHH.

37. JlroMuHECHIEHTHBI METO1 aHan3a. TyllIeHue JIOMUHECIICHIIUH.

38.  Dnexrpoxumuueckue meroibl aHanuza. Knaccugukanus. CymHOCTh HOTEHIIMOMETPHUUECKOTO
MeToJa.

39.  Meroabl NOTEHIMOMETPUUYECKOTO OIpENesIEHUs BeIeCTB. TpeOOBaHUs K PEaKLUsAM, HCIIOJIb-
3YEMBbIM JUIsl IOTEHIUOMETPUYECKUX TUTPOBAHUH.

40.  XapakTepHUCTHKa 3JIEKTPOJ0B, UCIIOJIb3yEMBIX B IOTEHIIMOMETPHUHU: a) 3JEKTPO/Ibl CPABHEHUS O)
UH/IUKATOPHBIE SJIEKTPOIBI.

41.  Meroap! n3mepenus D/1C snekrpoHHON napsl. IlpuBecTn NpUHUMIHAIBHYIO cXeMy Ipubopa
JUIL U3MEPEHUs MOTEHLMANIa KOMIIEHCAIIUOHHBIM METOJIOM.

42.  T'anpBaHuMueckas Lenb (MPEACTaBUTh CXeMy rajbBaHudeckoi nenu). Llenu, Hambonee yacto
UCIOJb3yeMble B aHAJIM3E.

43.  Xpomatorpadpuueckuil MeTo1 aHaau3a. XapakTepucTuKa Meto1a. Buniel xpomarorpaduu.

44,  AncopbumoHHas xpomarorpadus, crocoObl BBINOJHEHUS ((POHTAIBHBIN, BBITECHUTEIBHBIMH,
AIIIOCHTHBIH ).

45.  HonooOmenHas xpomatorpagus. [lonstue o copOLMOHHBIX psagax. MoOHUTHI (MUHEpaJIbHBIE U
OpraHuyecKue).

46.  Ocanounas xpomatorpagusi.

47.  PacnpenenurtenbHas xpomartorpadus. bymaxknas xpomarorpadus Kak oJMH U3 CIOCOOOB pac-
IpeenTUuTeTbHON XpoMaTorpadpuH.

48.  TI'enp-npoHukaromias (MOJEKYJISIPHO-CUTOBasE XpoMatorpagusi).

49.  Ot60p mpoObl, MOAr0TOBKA 0Opa3iia K aHAIU3Y.

CocraButens: AN. lllynbmas.
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