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1. Pexomenoauuu no no02omoeke K 1eKUUOHHbIM 3AHAMUAM
N3yuenne AUCHUTIIMHBI TPEOYET CUCTEMAaTUYECKOTO U MOCIIEeI0BATEILHOIO HAKOILJICHUS 3HAHUH,
CJIeJIOBATEIBHO, MPOIYCKU OT/AEIBHBIX TEM HE MO3BOJISIOT ITyOOKO OCBOUTH npeameT. imenHno nosromy
KOHTPOJIb HaJl CHCTEMaTHIECKON paboTON CTYJIEHTOB BCETa HAXOIUTCS B IICHTPE BHUMAHHUS Kadeaphl.

OObyuaromces He00X0AUMO:

- iepel KaKI0U JIeKIUel mpocMaTpuBaTh pabouyro MporpaMmy AUCUUILIIUHBL, YTO MTO3BOJIUT
COKOHOMUTH BpEMsI Ha 3aMKMCBhIBAHUE TEMbI JICKIIUU, €€ OCHOBHBIX BOIIPOCOB, PEKOMEHAYEMOM
JUTEPaTyphI;

- IepeJ1 04epeHOI JeKnneil He0OX0JMMO TPOCMOTPETH 110 KOHCTIEKTY MaTepHall MPe bl AyILeH
JICKIUH; TIPH 3aTPYAHCHUAX B BOCIIPHUATUH MaTCpuaia CIcayCT O6paTI/ITI)C$I K OCHOBHBIM JIUTCPATYPHBIM
HCTOYHUKAM; €CJIM pa300paThbCsl B MaTepualie He yAaeTcs, TO He00X0IMMO 00paTUTHCS K MPEI01aBaTeNo.

Bonpocsl 1u1st camonpoBepku

Pazgen 1. Teoperuyeckne OCHOBBI XHMMHMYECKOI0 AHAJIU3a M KAYeCTBEHHbIH XMMHYECKUM
aHaAJIN3

Tema 1.1. OCHOBHBIE TIOHATHS XUMHYECKOTO aHanu3a. Kiaccudukanum KaTHOHOB 1 aHHOHOB.
AHa/IM3 HEOPraHUYECKUX COCIUHEHUM.

1. Ananus, ero KiaccuguKarms.

2. MeToel aHaM3a, UX K1accu(UKAII U XapaKTePUCTHKA.

3. AHAMTHYECKUE PEaKIINK U PEareHThl, HX KiIacCH(PHUKAINI 1 XapaKTePUCTHKA.

4 TexHUKa BBITIOJHEHUS aHATUTHYCCKUX PEAKIUH.

5. KauecTBeHHBIN XMMHUECKU aHAJIN3 HEOPTraHUUECKUX COECTUHEHHH.

6. JIpoOHBIii, cucTeMaTHYeCKUi 1 KOMIIPOMUCCHBIN aHAIN3bl HEOPTAHUYECKUX
COCIMHEHHU.

7. Ananutuyeckue KiaccuuKay KaTHOHOB 10 TPYIINaM.

8. KuciaotHo-ocHOBHasI KilacCu(UKAIIUSI KATHOHOB.

9. Ananutuyeckue Kiaccu(PUKAIU AHHOHOB.

10. OcobenHocTH aHaMM3a KATHOHOB M AHHOHOB.

Tema 1.2. TCOpI/IH pacTBOPOB, XUMHUYCCKOC PABHOBCCHEC U 3aKOH ﬂeﬁCTByIOHlHX macc. KoncranTel
PaBHOBCCHUSA U UX 3HAYCHUEC B aHAJINU3C.

CunbHBIC U c1a0ble QJICKTPOJIUTHI. AXTHUBHOCTb HOHOB U MOHHAS CHUJia pacTBOPOB.
XHUMHUYECKOE PAaBHOBCCHUC U 3aKOH HeﬁCTByIOMHX Macc.
KoncTanTsr PABHOBECHUSA U €€ TUIIBI.

AwbhE

3HaueHNE 3aKOHA HeﬁCTBYIOHIHX MaccC aJid XUMHUYCCKOI'O aHaJIn3a.

Tema 1.3. I'eTteporeHHOE€ paBHOBECHE M 3aKOH JEHCTBYIOIIMX MAacC B XMMHYECKOM aHAaJIM3E.
[IpousBeneHre pacTBOPUMOCTH, PAaCTBOPUMOCTb. YCJIOBHUS 0Opa30BaHUS U PACTBOPEHUS OCA/IKOB.
JlpobHOE ocaxieHue.

1. Knaccugpukanuss aHaTUTHYECKHMX pEAKIMHA Ui HEOPTaHMYeCKUX COCIMHEHHHA B
XUMUYECKOM aHAJIN3E.
2. TepMonnHaMuyeckoe U KOHIEHTPALMOHHOE pou3BeaeHue pactBopumoctu (I11P).



3. PactBopuMOCTB, CIOCOOBI €€ BHIpaKCHHUSI.

4. YcnoBuss 00pa3oBaHHUS W PACTBOPEHHUS MAaJOPACTBOPUMBIX JJICKTPOIHUTOB. DaKTOpHI,
BJIMAIOIHE HA paCTBOPHUMOCTD U IMOJITHOTY OCAKACHUA.

5. JlpobHOE ocaxieHue.

6. [lepeBoa 0HUX MAJIOPACTBOPUMBIX OCAJIKOB B JIpyrue (IepeocaxaecHue).

7. [TpumeHeHHEe peakuii OCAKIACHUS B XUMUYECKOM aHAIIU3E.

Tema 1.4. PaBHOBecHE U 3aKOH JEHCTBYIOIIMX MAacc B pacTBOpaxX MPOTOIUTOB MPUMEHUTEIBHO K
XUMHUYECKOMY aHanu3y. KOHCTaHThI KHCIOTHOCTHM W OCHOBHOCTU. ABTOINpPOTONIM3 BoAbl. bydepHbie
pacTBOpbl. AM(OIIUTHI.

1. IIpoTronuTudeckas Teopust KUCIOT U OCHOBaHUM.
2. Ponb pactBopuTeneil B pOTOIUTHUECKON TEOPUH, UX KJIACCU(PUKALIUS.
3. PaBHOBECHE B pacTBOpax KHCIOT U OCHOBaHUN. KOHCTaHTBI KUCIOTHOCTH U OCHOBHOCTH ,

UX 3HA4YCHUE.

ABromnporonu3 Bojsl. MonHOe npoussenenue Boasl, pH u pOH pactBopos.
[IpumeHeHne KUCIOT U OCHOBAaHHUH B aHAITU3E.

PaBHOBecue B pacTBOpax aM(pOJIUTOB U UX MPUMEHEHUE B aHAJIH3E.
Bydepubie pacTBOpHI U HX CBOICTBA.

Pacuetst pH OydepHbIX pacTBOPOB.

© oo N gk

[Tpumenenne OyQepHBIX paCTBOPOB B aHAIH3E.

Tema 1.5. PaBHOBEeCHE M 3aKOH JEHCTBYIOIIMX MAacC B PacTBOPAX KOMIUIEKCHBIX COCIMHEHUH B
XUMHNYECKOM aHaJIM3€.

1. KommiekcHble coelnHeHNs U UX KiIacCU(pUKaIHsL.

2. KoHcTanTsl 00pa3oBaHMs U pacmajia KOMIUIEKCHBIX COeAMHEHUH.

3. XUMHKO-aHAJTMTUYECKHE CBOICTBa KOMIUIEKCHBIX COCIMHEHMH W MCIIOJIb30BaHUE UX B
XMUMHUYECKOM aHaJIM3e.

4. @DaKTopsbl, BAUSIOINE Ha BO3SMOXHOCTh U MOJHOTY KOMITJIEKCOOOPa30BaHUsl.

S. Pa3pymieHne KOMIIEKCHBIX COETMHEHUH.

6. [Ipumenenue peakuii KOMIIJIEKCOOOPAa30BaHUS B aHAIM3E.

Tema 1.6. OKHCAUTENBHO-BOCCTAHOBUTEIBHOE PABHOBECHE W 3aKOH JEHCTBYIOIIMX MacC B
XUMHNYECKOM aHaJIU3€.

1. OKHCIUTENHbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU U HAIIPABJICHUE UX MPOTEKAHUS.

2. @akTophl, BIUSIONIME HA HANPABIECHUE MPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuii (KOHIIEHTpaIus, Temneparypa, pH cpenbl, mpucyTcTBUe OcaauTeneil 1 KOMIIEKCOOOPa3yOIIuX
COCMHEHHUI).

3. FJ'Iy6I/IHa IMPOTCKAHUA W KOHCTAaHTAa PABHOBCCHUA OKUCIIUTCIBHO-BOCCTAHOBUTCIBHBIX
peaKkuuii.

4. (DaKTOpI)I, BJIMAIOOIME Ha CKOPOCTb IMPOTCKAHUA OKHCIUTCIBbHO-BOCCTAHOBUTCIBHBIX
peaKkuuid.

5. Hcnonp30BaHne OKUCINTENbHO-BOCCTAHOBUTENbHBIX peaKuHﬁ B XUMHUYCCKOM aHAJIN3€C.

Tema 1.7. AHanu3 cMeCH BEIECTB HEU3BECTHOI'O COCTABA.



[IpenBapuTenbHbIN aHAIW3 CMECH BEUIECTB HEM3BECTHOTO COCTaBA.
AHanu3 KaTHOHOB CMECH BEIECTB HEM3BECTHOI'O COCTaBa.
[IpuroroBneHue «Coa0BOM BBITSHKKH»

e

AHann3 aHHOHOB CMECH BCIICCTB HCU3BCCTHOI'O COCTAaBaA.

Tema 1.8. KauecTBeHHBIN aHAJIU3 OPraHUYECKUX BEIIECTB. DJIEMEHTHBIN aHanu3. CTpyKTypHbIN
aHanus. Vcnonp30BaHrne OpraHMuecKUX peareHToB B XUMUYECKOM aHaJIH3e.

DJIEMEHTHBIN aHAJIN3.

CTpyKTypHBIN aHAJIH3.

QyHKIMOHAIbHBIA aHAIIU3.

Hcnonp3oBanne OpraHMuecKuxX peareHToB B aHAIIU3E.
DTanbl ¥ CTaJINK aHAJIM3a OPTAaHUYECKUX COCTUHEHUH.

o gk whE

Peakiuu Ha yHKIIMOHATBHBIE TPYIINBI OPTaHUYECKUX COCAMHEHUH.
Pa3gen 2. KoinyecTBeHHBIN XUMHNYECKHH aHAJIN3
Tema 2.1. I'paBuMeTpruyeCcKuii aHaJIN3.

1. Knaccudukanus u TpeOOBaHUS K METOZaM KOJIMYECTBEHHOT'O aHAJIM3a.
2. 'paBuMeTpHYCCKUI aHATH3.

3. CymHocTs 1 Kiaccu(uKanys rpaBUMETPHH.

4. OCHOBBI METOJOB BBLIJCICHHS U OTTOHKU.

5. OCHOBHBIE TTOHATHS U OTIEPALIUN METOA OCAXKICHUSI.

6. Bo3M0OXHOCTH, JOCTOMHCTBA U HEJIOCTATKU TPABUMETPHUH.

Tema 2.2. Turpumerpudeckuid aHamu3. OCHOBHblE TOHATHS. THUTpPOBaHHBIE pPacTBOPHI.
3naxomemeo ¢ npunyunamu u cnocooamu MumMpUMempuiecko2o aHalu3a U OCHOBHbLIMU HANPABGIEHUAMU,
ucnoavb3oeanus e2o 6 anaause. OCHOGHbIE UCNONb3YeMble 3AKOHD.

1. Onpenenenne TATPUMETPUUECKOTO aHau3a. Ero 10CTOMHCTBA M HETOCTATKH.

2. Knaccugukaius MeTo10B THTPUMETPUYECKOTO aHAIN3A.

3. Touka PKBUBaJICHTHOCTH ¥ KOHEYHAs TOYKa TUTPOBAHUA. Nx OIpeaACICHUC.

4. Tutp pactBopa u TuTpUMeTpUuecKkuii paktop nepecuera. Mx onpenenenue.

S. CrangapTHble W CTaHJAPTU3UPOBAaHHBIE pacTBOphl. TpeboBaHMS K CTaHIAPTHBIM
BEIIIECTBAM.

Tema 2.3. MeTonbl KUCIIOTHO-OCHOBHOTO TUTPOBaHUA (HeWTpanu3uuu). TutpoBaHue B BOJHBIX U
HEBOJAHBIX cpelax. M3yueHue memo0o8 KUCIOmMHO-0CHOBHO20 MUMPOGAHUA: MUMPAHMbL, UX CHOCOOb
nPpU2OmMOoBIe s, BapUAHMbI, CNOCObbL MuUmMposanus, unouxamopul. Kpye onpeoensiemvix eujecms.

1. OHpe,Z[CJ'ICHI/IC KHCJIOTHO-OCHOBHOI'O TUTPOBAHUA. OcHOBHEIC pCaknuu METoJa.

CrangapTHbIE BELIECTBA, UCIIOJIb3yEMbI€ B METO/1€ KUCIIOTHO-OCHOBHOTO TUTPOBAHHUS.
CrangapTuzanys TATPAHTOB B KUCIOTHO-OCHOBHOM THUTPOBAHHH.

Kpussie TutpoBanus. [IpuMeHeHrne KUCIOTHO-OCHOBHOTO TUTPOBAHUSI.
Kucnorno-ocHoBHbIe HHAUKATOPHL. [IpaBuiio BeIOOpa HHIMKATOPA.

o gk whN

BapI/IaHTBI KHCJIOTHO-OCHOBHOI'O TUTPOBAHUA.



7. HOCTOI/IHCTBa U HCAOCTAaTKH KHCJIOTHO-OCHOBHOT'O TUTPOBAHMA.

Tema 2.4. OOmas xapakTepUCTUKA METOIOB OKHCIHTEIHbHO-BOCCTAHOBUTEIHHOTO THTPOBAHHUS.
3naxomemeo ¢ knaccugpuxayuu memooos, MUMpPAHMAMU Memo008, UHOUKAyUell KOHeYHOU MOUKU
MUMPOBAHUA.

1. Krnaccudukanus TUTPUMETPUUYECKUX METOJOB aHAN3a, OCHOBAHHBIX HA HMCIOJIH30BAHUHU
OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

2. CraHmapTHBIN U pealbHbIM OKHCIUTEILHO-BOCCTAHOBUTEIIBHBINA MTOTEHITUAI.

3. HamnpaBnenue nmpoTrekaHus peakiiii OKUCICHUSI-BOCCTAHOBIICHHUS.

4, KpuBbie OKHCITUTEILHO-BOCCTAHOBUTEIILHOT'O TUTPOBAHUSI.

5. CnocoObl  BU3yaJIbHOM HWHJMKAIIMM KOHEYHOW TOYKM THUTPOBAHUS B  METO/AAX

OKHCIIUTEIHHO-BOCCTAHOBUTEIBHOTO THUTpOBaHMA. Penokc-mamukatopsl. Knaccupukanus. [IpuHnun
BbIOOpa MHIMKATOPA.

6. OnexktpoaHblii moteHnman. YpaBHenue Hepncra. IlomnoTta (riyOuHa) mpoTekaHus
pEaKIMU OKHCICHUS-BOCCTAaHOBIICHHUS.

7. @DakTop 3KBUBAJIEHTHOCTH M MOJSIpHAs Macca 3KBUBAJIEHTa B METOAAX OKUCIUTEIIBHO-
BOCCTAHOBUTEJILHOTO TUTPOBAHUS.

Tema 2.5. [lepmanranaromeTpusi.

OcHOBHOE ypaBHEHUE IEPMAHTAHATOMETPUYECKOIO METOAA.
CrangapTHbIE BELIECTBA U UX XpaHEHUE.

[IpuroTtoBnenue, crangapTU3alKs U XpaHEHUE TUTPAHTA.

VYcnoBus nepMaHraHaTOMETPUYECKOTO TUTPOBAHMSL.

WMHaukanus KOHEYHON TOYKH TUTPOBAHMSL.

BapuaHTsl TUTpOBaHUS.

Kpyr BemiecTs, onpenenseMpIx IEpMaHTaHATOMETPUUECKUM METOIOM.
JIOCTOMHCTBA U HEAOCTATKU IIEPMAaHIAHATOMETPUYECKOTO TUTPOBAHUS.

Nk owdPE

Tema 2.6. Homomerpus.

OcHOBHOE ypaBHEHHE HOJJOMETPUUECKOTO METOIA.

CrangapTHbIE BEIIECTBA U UX XPAHECHUE.

[IpuroToBneHue u craHAAPTU3ALMUSA TUTPOBAHHBIX PACTBOPOB.

Nuaukaimst KOHEYHOM TOYKU TUTPOBAHHSL.

VYcnoBus HOAOMETPUYECKOTO TUTPOBAHUS.

BapuanTe! TUTpOBaHUS.

OrnpeseneHne OKUCIUTENEH 1 BOCCTAHOBUTEIIEH.

[Ipumepsl UCHIONB30BaHUST WOJOMETPUUYECKOTO TUTPOBAHUSI B AHAINU3E JIEKAPCTBEHHBIX

O N Ok owdPE

CPEICTB.
9. JlocTOMHCTBA M HETOCTATKA HOJOMETPUYECKOIO TUTPOBAHUSI.

Tewma 2.7. bpomato- u 6poMomeTpus.

1. Bpomo-, 6pomaromerpusi. OCHOBHOE ypaBHEHHE OPOMATOMETPHUYECKOTO METO/IA.
2. [Ipurorosnenue, cranaapTU3anUsa U XpaHEHUE TUTPAHTA.



No ok ow

WMHaykanus KOHEYHON TOYKH TUTPOBAHMSL.

OcHoBHBIE cTagK OpoMaTo- 1 OPOMOMETPUYECKOTO THTPOBAHUSI.

BapuanTtsl TUTpOBaHMS.

Kpyr Bemiects, onpeenseMbix OpoMaTo- 1 OpOMOMETPUIECKUMHI METOIAMH.
JIOCTOMHCTBA ¥ HEJOCTATKH OpOMaTo- U OPOMOMETPHUECKOTO TUTPOBAHUSI.

Tema 2.8. Hutputomerpus.

No akowdEe

CpCacCTB.

8.

OcHOBHBIE YpaBHEHHUSI HUITPUTOMETPUUECKOTO ONIPEACICHUS.

CrangapTHble BEIECTBA U X XPAHECHHUE.

[Ipurorosnenue, crangapTU3anns U XpaHEHUE TUTPAHTA.

VY ¢n0Bus HUTPUTOMETPUYECKOTO TUTPOBAHUS.

WNHukaTopsel, NpUMEHsEMbIE B HATPUTOMETPUYECKOM TUTPOBAHUU.

BapuaHTBI HUTPUTOMETPUYECKOTO TUTPOBAHUS.

[IpuMepsl UCNONIB30BaHUSA HOJOMETPUYECKOTO TUTPOBAHUS B AHAIMU3E JIEKAPCTBEHHBIX

HOCTOI/IHCTBa N HEAOCTATKU HUTPUTOMCTPUUICCKOI'O TUTPOBAHUA.

Tema 2.9. llepumerpus. JuxpoMaromeTpus.

o gk wnE

OcHOBHbIE YpaBHEHUS METOJOB.

CrangapTHble BELIECTBA U UX XpPaHEHUE.

[Ipurorosnenue, cranaapTU3anus U1 XpaHEHHE TUTPAHTOB.
NHnnkanus KOHEYHBIX TOYEK TUTPOBAHUH.

Bapwuantsl TuTpoBanus. Kpyr onpenensieMbIx BeecTB.
JIOCTOMHCTBA U HETOCTATKA METO/OB.

Tema 2.10. MeTozibl 0CaAUTENBHOTO TUTPOBAHUA. ApreHTOMEeTpHsl. THOLMOHATOMETPHSI.

A

4.

Knaccugukaius MeTo10B 0CaIuTeIbHOIO TUTPOBAHUS.

OCHOBHOE ypaBHEHHUE APrEeHTOMETPUN U THOLIMOHATOMETPH.

CrangapTuzanys TATPOBAaHHBIX PaCTBOPOB.

BaprnaHTel METOJOB  apreHTOMETPUYECKOrO  TUTPOBAHUA. Y CIOBUS  TUTPOBAHMSL.

Nuaukamuss KOHEYHOM TOYKW TUTPOBAHHS.

5.
6.
7.

BapuaHTbl THOLIHOHATOMETPUYECKOTO TUTPOBAHHUS.
Kpyr onpenensieMbIx BeniecTB METO/I0B.
JlocTOMHCTBA U HEAOCTATKU METOJI0B apT€HTOMETPUUECKOTO TUTPOBAHUS.

Tema 2.11. Kommnekcumerpusi. KoMinekcoHOMETprUUeCKOe TUTPOBAHUE.

wn e

4.

Knaccugukaius MeTo10B KOMIUIEKCUMETPUUYECKOTO TUTPOBAHMSL.

Kommnekconomerpusa. OCHOBHOE ypaBHEHHE KOMINIEKCOHOMETPHH.

KoMruiekCoHbI. DTUIEHANaMUHTETPAYKCYCHAsl KUCIIOTA U €€ HaTpUEBasi COJIb.
WHaukaTopel ~ KOMIUIEKCOHOMETPUYECKOTO  THUTPOBAHHA, UX  XapaKTepUCTHKa

(cnenudpuyueckre U METAITIOXPOMHBIE HHIUKATOPBI, pH-UHIUKATOPHI).

5.

Peakiun komriekcooopazoanust D/[TA ¢ moHaMu METaIIOB.



6. TuTpOBaHHBIM PAcCTBOP, HCIOJIb3YEMbII B KOMIUIEKCOHOMETpuH. CraHgapTu3amus

TUTPAHTA.
7. BapuaHTBI KOMIIIIEKCOHOMETPUYECKOT0 TUTPOBaHUs. [IpuMepsl onpenensseMbIX BELECTB.
8. JIOCTOMHCTBA U HENOCTATKA KOMIUIEKCOHOMETPUHU.

Paszgea 3. UncTpyMeHTAIbHBIE ((PU3MKO-XUMHYECKHE) METObI AHAJIU3A
Tewma 3.1. UacTpyMeHTanbHbIe MeTO bl aHaM3a. Kinaccudukarus. O0mas XxapakTepuCcTHKa.

1. Knaccuduxanus ”HCTpyMEHTaIbHBIX METOAOB aHAIH3A.
2. 3HaKOMCTBO C OCHOBHBIMU MPUHIIMIIAMHU, 3aKOHAMHU U CIIOCOOAMU OTpE/IesIeHUs] KOHLIEHTPALUU

BEIIECTB.
3. JlocToMHCTBA M HEAOCTATKH HHCTPYMEHTAIBHBIX METO/IOB aHATN3A.
4. BO3MOYKHOCTH MHCTPYMEHTAJILHBIX METOJIOB aHAIN3a B (hapMaIleBTHYECKOM aHaJN3e.

Tema 3.2. Onruyeckume Metonsl aHammza. Kiaccudukamus. Teoperndeckne OCHOBBI

CIICKTPAJIbHBIX MCTOAOB aHAJIN3a. CDOTOMCTpI/ISI.

1. Knaccudukanus ONTHYECKHMX METOAOB aHajdn3a. 1eopeTHYeCKHe OCHOBBI CIEKTPATbHBIX
METOJIOB aHATN3a.
2. @OTOANEKTPOKOTIOPUMETPUYECKUI METO I aHATH3A.

3. CHeKTpHI MOTJIOIICHUSI.

4. 3akoH byrepa-Jlam6epta-bepa. Momnsipabiii 1 ynenbHbINH KOG (OUIIMEHTH CBETOMOTIIOMICHHUS.
5. CriocoOrl onpeenenrs KOHIEHTPAlUU BEIECTB B (DOTOMETPUH.

5. JlocTronmHCTBA M HEAOCTATKH (HOTODIIEKTPOKOIOPHUMETPHUYECKOTO METO/1a aHATTN3A.

6. uddepennmanpHast GOTOAIEKTPOKOIOPUMETPHSL.

Tema 3.3. JlromuHecieHTHBIN aHanu3. PedpakromeTpus.

1. CymHOoCTb JIOMHUHECHEHTHOTO METO/1a aHAJIM3A.
2. JlocTOMHCTBA M HEAOCTATKU JTFOMUHECIIEHTHOTO aHAJIN3a.
3. Pedpakromerprueckuii MeTo1 aHaIM3a.
4. CiocoObl pacyeTa KOHIEHTpalui B peppakToMEeTpun.

5. JlocTOMHCTBA U HENOCTATKU pehpakTOMETPHUH.

6. Pedpakromerpus B (hapMaIieBTHYECKOM aHAIIH3E.

Tema 3.4. DnekTpoXUMHUYECKHE METOIbI aHaIn3a. [loTeHImomeTpus.

1. 3HaKOMCTBO C OCHOBHBIMHU MMpUHIOUITIaMH, 3aKOHAMH U KHaCCH(I)HKaHHeﬁ SJICKTPOXUMUYICCKUX

METOJOB aHaJIn3a.
2. [ToreHuImOMeTpUYECKUIT METO/I aHAMH3a. IHIUKAaTOPHBIE SJEKTPOIBI U DIIEKTPOIbI CPABHEHHSI.
3. [Ipsimas u KOCBeHHAs MOTEHIIMOMETpUs. KpuBbie TUTPOBaHUSI.
4. JIoCTOMHCTBA M HEJIOCTATKH MOTCHIIMOMETPHH.

Tema 3.5. Ionsporpadus.

1. IMonsiporpadwusi: oOuMe MOHATHS, TPUHIIAI METOIA.
2. [Tonsporpaduveckne KpuBbIe.



3. CriocoObI pacyeTa KOHIICHTPAIIHH.
4. JIoCTOMHCTBA U HEAOCTATKU METO/A.
5. KonnuecTBeHHBIH mosiporpaguuecKuil anamms.

Tema 3.6. AMrniepoMeTpuyecKoe TUTPOBAHUE.

CyI1HOCTh aMIIEPOMETPUYECKOIO TUTPOBAHUS.
Bonbramnepmerpudeckue KpuBbie, HOISIPOrPAMMBI.
JlocTOMHCTBA U HEAOCTATKU aMIIEPOMETPUYECKOTO TUTPOBAHHUS.

M owbdhRE

[Ipumenenue MeTo1a B aHAIIK3E.
Tema 3.7. Kynonomerpusi.

1. CymHocTh KyJIOHOMETPUYECKOI0 METO/IAa aHAIN3A.

2. Ilpsimast u KOCBeHHas! KyJIOHOMETPUSI.

3. Tumer peakiuii B KyJOHOMETPHYECKOM THTPOBaHUH. KpHBBIE KyJIOHOMETPUYECKHUX
THTpOBaHHﬁ. I/IHIII/IKaIII/ISI TOYKH 3KBUBAJICHTHOCTH.

4. JToCTOMHCTBA ¥ HEJJOCTATKH METO/a.

5. [lpuMeHeHne KyJOHOMETPHUH B aHAJIU3E.

Tema 3.8. XpomaTorpaduueckue MeTo sl aHanu3a. lonoooMeHHast xpoMaTorpadusi.

1. 3HakOoMCTBO C  OCHOBHBIMH  NpPHUHIMIIAMH,  3aKOHAMH M KIaccU(UKaluen
XpoMatorpauuecKkux METOI0B aHAIH3a.

2. Xpowmarorpadus B KAUECTBEHHOM M KOJIMYECTBEHHOM aHAJIH3E.

3. HonooOmennass xpomatorpadus. IlogsmxkHas w HemoaBwxkras ¢asel. Kiaccudukanus
KaTHOHUTOB U aHWOHUTOB.

4. TlpumeHeHne HOHOOOMEHHOM XpomaTorpaduu B aHANIH3E.

Tema 3.9. Xpomarorpaduueckue MeTo/Ibl aHaIM3a: OyMaXkHast 1 TOHKOCJIOWHAs XpoMaTorpagus.

1.Metop! OyMa)kHON U TOHKOCIOHHON XpoMaTorpaguH.
2.Koapdumment noasmxnoctu. CteneHb U KO3QPUINUEHT pa3ieieHus, paCTBOPUTEIH.
3.IlpumeHenne OymMaKHON M TOHKOCJIOHHON XpoMaTorpauu B aHAJIU3E.

Tema 3.10. XpomaTorpaduueckre METOIbI aHANIA3A: Ta30Bas, )KUIKOCTHAS, Ta30-KUIKOCTHASI.

CymHOCTh METO/1a ra30BOM XpoMaTorpaduu.
CymHOCTh METO/1a KHUAKOCTHOM XpoMaTorpaduu.
CyIHOCTh METO/1a Tra30-KUKOCTHON XpoMaTorpapuu.

M owbde

I[OCTOI/IHCTBa 1 HCAOCTATKU, IPUMCHCHHUEC MCTOJI0B B aHAJIN3C.

2. Pexomenoayuu no noozomogke K 1a00PATOPHBIM 3AHAMUAM.
OOyuaronmMces cienayer:

- IPUHOCUTH C COO0N PEKOMEHJOBaHHYIO IIPEToAaBaTeNieM JINTEPATypy K KOHKPETHOMY 3aHSTHIO;



- 10 OYEPETHOI0 MPAKTHYECKOTO 3aHATHS 10 PEKOMEHAOBAaHHBIM JINTEPATYPHBIM UCTOYHUKAM
mpopaboTaTh TEOPETUICCKUI MaTeprall COOTBETCTBYIOIIEH TEMbI 3aHATHS U 0OTPabOTATh 3a/1aHUS,
ornpeaenEéHHbIe A MOATOTOBKH K Ta00OPaTOPHOMY 3aHSTHIO;

- [IpU IMMOATOTOBKEC K Ha60paT0pHBIM 3aHATUAM CIICAYCT UCIIOJIB30BaTh HC TOJIBKO JICKIIUU, HO U
y4eOHYIO IUTEPATYPY;

- B Ha4aJie 3aHITHI 3a1aTh IMperoaaBaTCI0O BOIIPOCEHI 10 MaT€praly, BbI3BABHIEMY 3aTPYAHCHHS B
€ro IOHUMaHHH.

Bomnpocs! 11 camonpoBepku

Pazgen 1. Teoperuyeckue OCHOBHI XMMHMYECKOI0 AHAJIM3a M KAaYeCTBEHHBIH XMMUYECKUM
aHAJIN3
Tema 1. [1epBas (pacTBoprMas) rpyiina KATHOHOB.

1. KucnotHo - ocHOBHas Kiaccu(uKalus KaTHOHOB.

2. KaTroHBI IepBOM aHATUTUUYECKON TPYIIIBI M UX XapaKTePUCTHKA.

3. CiocoOBblI BBINOIHEHUS aHAIUTUYECKUX PEAKIIMHA KaTUOHOB I1EPBOM IPYIIIbI.

4. XapakTepHbl€ peakliii KaTHOHAa aMMOHMSI, aHaJIUTUUECKHUE CUTHAJIBI, YCIOBUS U CIIOCOOBI
BBIIIOJIHEHUS. Peakuyu.

5. XapakTepHble peakiuy KaTUOHA HATPUsl, AaHAIUTUYECKUE CUTHAJIBI, YCIOBUS U CIIOCOOBI
BBIITOJIHEHUS. Peakuyu.

6. XapakTepHbIe peaklIii KaTHOHA KaJvsl, aHATUTHYECKIE CUTHAIBI, YCIIOBHS U CTIOCOOBI
BBIITOJIHEHUA. Peakuuu.

7. JpoOHbIi ¥ cucTeMaTHYECKUH X0/ aHaIM3a KAaTHOHOB IEPBON TPYIIIBL.

Tema 2. Bropas (xj1opuaHas) U TpEThs (CVJ'ILd)aTHaSI) I'pynnbl KATHOHOB.

1. KatroHbl BTOpO# M TpEThe aHATUTHUECKUX TPYII U UX XapaKTepUCTHKA.

2. I'pynnoBble peareHThl BTOPOH U TPEThel aHAIMTUYECKUX TPYIII, PEAKIIMH KaTHOHOB C
IPYIIIOBBIMU peareHTaMu. Peakuun.

3. CrnocoObl BBIMOJIHEHHS aHAINTUYECKUX PEAKIUNA KaTHOHOB BTOPON U TPEThE TPYIIIbI.

4. XapakTepHble peakllid KaTHOHOB BTOPOW M TPeThel aHATUTUYECKUX TPYIII, aHATUTHYECKUE
CHUTHAJIBI, YCIIOBUS M CIIOCOOBI BBIMONIHEHUS. Peakuuu.

5. JIpoOHBIil U cucTeMaTHYecKUi X0 aHaJInu3a KaTHOHOB BTOPOI M TPEThel aHaTUTUUECKUX

TpyIIL.

Tema 3. [1epBas (pacTBoprMas), BTopas (XJIOpUIHAS), TPETh (CvibdhaTHas) rpyIinbl KATUOHOB.

YUPC (aHanm3 pacTBopa, COJIEPKAIMEro KATHOHBI 3TUX TPVIII)

1. ApoOHbIii, cucTemMaTHuecKuii 1 KoMmnpoMuccHbli aHanus | — Il ananurnueckux rpymnm.
2. OOHapyxeHHUEe B pacTBOpE MEPBOIA, BTOPOH M TPEThEH TPYIIITBI TPYNIIOBEIMHA PearceHTaMH.
3. Paznienenue Ha rpyIibl aHaIU3uPyEMOro pacTBopa.

4. ObHapyXeHHEe KaTHOHOB MIEPBOii, BTOPOW U TPEThe TPYIN XapaKTEPHBIMU PEAKLIUIMHU.

Tema 4. UerBepras (amdoimTHast) rpynma KaruoHoB. [Igras (ruapoKcu/igasi) rpynina KaTHOHOB.

1. KaTroHbBI 4e€TBEPTOM U MATON aHATUTUYECKUX TPYIIT U UX XapaKTePUCTHKA.



2. 'pynnoBbie peareHThl Y4eTBEPTOM U MATOM AHATUTUYECKUX TPYIII, PEAKIIMU KATHOHOB C
IpyNIOBBIMHU peareHTaMu. Peakuuu.

3. CnocoOBblI BHITTOIIHEHHS aHAIUTHYECKUX PEaKIMii KATHOHOB YETBEPTOM M MATON TPYIIIHL.

4. XapakTepHble peakliy KaTHOHOB YETBEPTON U NATOW aHATUTUYECKUX TPYIII, aHATUTHUECKHE
CUTHAJIbl, YCIOBUS U CIIOCOOBI BBINOIHEHUS. Peakuuu.

5. Paznienenne kKaTHOHOB YETBEPTOM U MATOM aHATUTHUYECKUX TPYII TPYIIIOBBIM PEATCeHTOM.
Peaknuun.

Tema 5. Illecras (aMMuakaTHas) IPYIa KATHOHOB.

1. KaTtnoHs! 111ecToil aHaITMTUUECKOM TPYIIIBI U UX XapaKTEPUCTHUKA.

2. I'pynnoBoii peareHT 1ecTOi aHATUTUYECKOM TPYIIIIBI, PEAKIUU KATUOHOB C IPYIIIOBBIM
pearenToM. Peakuuu.

3. CnocoObl BBINOJIHEHHS aHAINTUYECKUX PEAKIMA KaTHOHOB 1IECTOM IPYIIIIBL.

4. XapakTepHble peaklliy KaTHOHOB IIECTON aHAJTUTUYECKON TPYIIIbl, aHATUTHYECKUE CUTHAIIBI,
YCJIOBHUS U CIIOCOOBI BBINIOJIHEHU. Peakiuu.

5. Paznienenue KaTHOHOB MATOM U IIECTON aHATTUTUYECKUX TPYIII IPYNIIOBBIM PEareHTOM.
Peaknun.

Tema 6. Yerseprasg (amdonuTHas), naras (THApOKCHAHAsA), miectas (aMMHUaKaTHas) TPVIIHEL

KAaTHUOHOB.
YUPC (ananm3 pacTBopa, COIEpKANIEr0 KATHOHBI THX T'PVIII)

1. IpoGHbIii, cucTeMaTHueckuii 1 komnpomuccHbiit ananu3 1V — VI ananutudeckux rpymi.
2. OGHapyXeHHE B pACTBOPE YETBEPTOH, MATOM U IIECTON I'PYMI IPYIIOBBIMU pEareHTaMHU.
3. Paznenenue Ha TpynIbel aHATU3UPYEMOTO PACcTBOPA.

4. O0OHapyXeHHE KaTHOHOB YETBEPTOI, MATOM U MIECTOM TPYII XapaKTePHbIMU PEAKIUSIMHU.

Tema 7. Mtorosoe 3aHsaTHE IO aHAIN3Y KATHOHOB. KOJUIOKBHYM.

B Kkoy7I0KBMYM BKIJIIOUEHBI BOMPOCH! JEKIMOHHOro marepuana (1 — 5 yekuumu) m marepuana
nabopaTopHbIX 3aHATHH (1 — 6 3aHATHSA).

BOl'[pOCbI JICKIIMOHHOI'0 MaTepHuaJjia

Amnanus, ero kjiaccudukanus.

Mertoabl aHanu3a, UX KiIaccu(UKaIUsI U XapaKTepUCTHKA.

AHaIUTHYECKUE PEaKIUK U PEareHThl, UX KIACCU(PHUKAIM U XapaKTePUCTUKA.

TexHMKa BBIIIOJIHEHNS AHAIUTUYECKUX PEaKLIUM.

KauecTBeHHBI XUMHYECKHI aHAJIN3 HEOPTAHUYECKUX COEIUHEHUM.

JpoOHbIH, cucTeMaTHYeCKU 1 KOMITPOMUCCHBIN aHAJIN3bl HEOPTAHUYECKUX COETMHEHUH.
Kucnorno-ocHoBHas kiaccudukaiis KaTHOHOB.

CunbHbIe U cradble NIEKTPOIUTHL. AKTUBHOCTh MIOHOB M MOHHASI CHJIa PaCTBOPOB.

©CoOoN R LDE

XHWMHYECKOE PAaBHOBECHE U 3aKOH JEHCTBYIOIUX Macc.

10. KoHcTaHTa paBHOBECHS U €€ TUIIHI.

11. 3HaueHHUE 3aKOHa JIEHCTBYIOINX Macc Uil XUMUYECKOIO aHAJIN3a.

12. Knaccugpukanuss aHaTUTHYECKUX pEAKIMHA Ui HEOPraHWYECKHUX COCIMHEHHWHA B
XMMHYECKOM aHaJIN3e.



13. TepmoanHaMuueckoe U KOHIIEHTPAMOHHOE Mpou3BeneHune pactopumoctu (I1P).

14. PacTBOpHMOCTB, CLIOCOOBI €€ BBIPAKECHHUS.

15. VYcnoBust 00pazoBaHMsi M PACTBOPEHHUS MaIOPACTBOPUMBIX AJIEKTPOIUTOB. DaKTOPHI,
BIIMSIFOIME HA PACTBOPUMOCTD U TIOJTHOTY OCAXKICHHSL.

16. JpoOHoe ocaxieHHe.

17. [TepeBoa 0HUX MAJIOPACTBOPUMBIX OCAJIKOB B JIpyrue (epeocaxacHue).

18. [IpumeHneHue peakiuii ocaxIeHUsI B XUMHUYECKOM aHaJIN3e.

19. PaBHOBecue B pacTBOopax KHUCIOT U OCHOBaHUN. KOHCTaHTBI KUCIOTHOCTH U OCHOBHOCTH,
UX 3HaYCHUE.

20. AstonpoTonu3 Bojibl. MonHoe npousseaenue Boasl, pH u pOH pactBopoB.

21. PaBHOBecue B pacTBopax am(ponToB.

22. [Tonsitrie 0 OydepHBIX pacTBOpax.

23. PaBHOBecue B pacTBOpax THAPOIM3YIOIINXCS COJICH.

24. [TpumeHeHne TPOTOMUTHYECKUX PEAKIIMI B aHaJIH3E.

Bonpockl maTepuaia 1a60paTOPHLIX 3aHATHI

1. TI'pynmnoBsie peareHTsl kKaToHOB |-V aHanuTHyeckux rpynm (B 9KB. KOJIMYECTBE U B U30BITKE)
B KHCJIOTHO-OCHOBHOHM kiaccuukauuu. Hamucate ypaBHeHHs peakLui, yKa3aThb THIIBl PEAKLUH,
AHAJTMTHYECKHE CUTHAIIBI, JaTh Ha3BaHUS MMPOAYKTaM PEaKIuil.

2. Peakuunm oOHapyxenus katuoHoB |-VI| aHanmuTHdeckux rpynm B KHUCIOTHO-OCHOBHOM
knaccudukanuu. Hamumcate ypaBHEHHMS peakiuii, yKa3aTb THIBI PEAKIWH, aHAJTUTUYECKHE CUTHAIBI,
CHIO0COOBI BBITOJIHEHUS, AaTh Ha3BaHUs poiykTaM peakuuid. (OBP ypaBHATH METOOM MOIypeaKkuil).

3. Cucrematuyeckuid U JpoOHbIN aHamu3 katuoHoB | — Ill ananmuTuueckux rpynn. Hamucats
yYpaBHEHMs peaKIMii, yKa3aTb TUIBl PEaKLUi, aHATUTUYECKUE CUTHANIBI U crocoObl BbinoiaHeHus. (OBP
YPaBHATh METOJIOM MOJTYypeakLuii).

4. Pemenue 3aau Ha MOHHYIO CHIJIy PacTBOPOB, aKTHUBHOCTb MOHOB, I'€TEPOreHHOE PAaBHOBECHE
(ITP) u paBHOBecHe B pacTBOpax MmpoToiauToB (pH).

Tema 8. Aruons! | u |l aHaTUTUYECKUX TPVIIIL.

1. Knaccudukanuu anuonos no N.I1. Anumapuny u H.W. baok u H.A. TananaeBy.

2. Ha3BaTb aHNOHBI-OKUCIINTENN U aHUOHBI-BOCCTAHOBUTEIH.

3. I'pynnoBsle peareHTbl Ha aHMOHBI-BOCCTAHOBUTEIN U AHUOHBI - OKUCIUTENH. Peakiuu.

4. AuroHbI IepBoii 1 BTOpoil ananutudeckux rpynmn no W.I1. Anumapuny u H.W. brok n ux
XapaKTEPUCTHKA.

5. I'pymoBsie peareHThl EPBOM U BTOPOIl aHATTUTUUECKUX TPYII aHUOHOB, peaKLIMi aHUOHOB C
IPYIIIOBBIMU peareHTaMu. Peaknum.

6. CriocoOBI BEITTOJTHEHHS aHATUTHYECKUX PEAKINi TIEPBOM M BTOPOI aHATMTHYECKUX TPYIIIT
AHUOHOB.

7. XapakTepHble peakluy epBOi M BTOPOI aHAIMTHUECKUX TPYI aHUOHOB, AaHATUTHYECKHE
CHUTHAJIBI, YCIIOBUS M CIIOCOOBI BBIMONIHEHUS. Peakiuu.

8. Paznenenue nepBoii u BTOPOI aHATMTUYECKUX TPYII aHUOHOB IPYIIIOBBIMU peareHTaMHu.
Peaknuun.

Tema 9. Agwnonsl | u IV aHaauTHYECKUX TPVIIIL.




1. AunoHbI TpeThel U yeTBepToi ananuTudeckux rpynn no M.I1. Anumapuny u H.U. biok u ux
XapaKTEePUCTHKA.

2. I'pynnoBble peareHThbl TPEThEN U YETBEPTOM aHATMTUYECKUX IPYII AHMOHOB, pEaKIIMU aHUOHOB
C TPYNIIOBBIMU peareHTamu. Peakuuu.

3. CrnocoOBblI BHITMOJIHEHUS aHATUTUYECKUX PEAKIMNA TPEThe U YeTBEPTON aHATTUTHYECKUX TPYIIT
aQHMOHOB.

4. XapakTepHble peakluu TPEeThel 1 YeTBEPTON aHATUTHYECKUX TPYIII aHUOHOB, aHATUTUYECKHE
CUTHAJIbI, YCIOBUS U CIIOCOOBI BhIMOMHEHUs. Peakuuu.

5. O6Hapy>keHue rajJoreHu1-nOHOB ITPU COBMECTHOM MPUCYTCTBUH C UCIIOJIb30BAHUEM
O0CaAUTCIIbHBIX U OKHUCIHUTCIBbHO-BOCCTAaHOBUTCIIBHBIX peaKLII/If/’I. PeaKHI/II/I.

Tema 10. Agwnonsl | -1V agamutnyeckux rpynn. YUPC ((amanu3 pacTtBopa, COAepKaIlero
AHUOHBI ATUX TPVYIII).

1. {poOHBII 1 KOMIPOMUCCHBIN aHAJIU3 AHUOHOB.

2. OOHapyXxeHHEe aHHOHOB-BOCCTAHOBUTENCH.

3. O0GHapyKeHne aHHOHOB-OKUCITUTEIICH.

4. OOGHapy:XeHHE [IEPBOii, BTOPOIl U TPEThEW IPyIN AHHOHOB IPYIIIOBBIMU PEAre€HTAMHU.
5. O6napyxenue anuoHOB_| -1V aHanuTHUECKUX TPYI XapaKTePHbIMU PEAKIUSMU.

Tema 11. MTorosoe 3aHATHE 110 aHAIN3Y aHMOHOB. KOJUIOKBHUYM.

B KOMIOKBUYM BKJIIOYEHBI BOIMPOCHI JIGKIIMOHHOTO MaTepuala M marepuaia JabopaTopHBIX
3aHATUHA

BOl'lpOCbI JICKIIHOHHOT0 MaTepHuaJja

1. KoMmruiekcHbIe COeTUHEHHS U UX Kiaccu(ukarms.

2. 3aKOH JEHCTBYIOIIUX MAacc, KOHCTaHThI 00pa30BaHUs U paclaja, 3HaueHHE UX B XMMHYECKOM
aHause.

3. XMMHUKO-aHAJIMTUYECKHIE CBONCTBA KOMIIEKCHBIX COEIMHEHUN U UCIIOJIb30BAHNE UX B aHAJIH3E.

4. ®akTophbl, BIUSIONIME HA BO3MOXHOCTh U MOJTHOTY KOMITJIEKCOOOpa30BaHHUS.

5. Pazpymienne KOMITJIEKCHBIX COCTMHEHUM.

6. OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU U HAIIPABICHUE UX TPOTEKAHUSI.

7. @aKTOphl, BIMSIONIME HAa HAMpPABICHHE MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii (KOHIEHTpaIus, TeMieparypa, pH cpenbl, MpuUCyTCTBHE OCauTeNeld M KOMILIEKCOOOpa3yIOIINX
COCMHEHHUI).

8. 'myOuHa mpoTeKaHUsl K KOHCTAHTa PAaBHOBECHS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKITHIA.

9. ®akTopHI, BAUSIONINE HA CKOPOCTh MPOTEKAHHUS OKHCIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKITHIA.

10. Ucnonb30BaHNE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B aHATHU3E.

Bonpocsl maTepuasia 1a00paTOPHBIX 3aHATHH
1. OcHOBHBIE TMOHATHS KaueCTBEHHOIO aHaiu3a (aHAJUTHUYECKHE peakluu, TpeOOBaHUS K
AHAJIMTUYECKUM PEaKIUsIM, aHATUTUYECKUI CUTHAJ, CIOCOOBI BBIMOIHEHNS aHATUTUYECKUX PEakluit.).
2. Knaccugukamuss anumonoB mno WM.II. Amumapuny u H.M. bnok. I'pynmoBbie peareHTHI.
VYpaBHeHus peakiuil aHnoHoB |-V ananuTHueckux rpynm ¢ rpynmnoBbIMM peareHTaMHM, yKa3aTbh THUIIBI
peaxkuuii, aHaTUTUYECKUE CUTHAJIBL.



3. Knmaccudukanus anmonoB no H.A. TananaeBy. ['pymnmoBbie peareHThl. YpaBHEHHUS peakIIUi
AHUOHOB-OKHUCIIUTENIEH W AHUOHOB-BOCCTAHOBUTENEW C TPYNIOBBIMU pEareHTaMy, yKa3aTb THIIbI
peaxkuuii, aHaTMTUYECKUE CUTHAJIBI (YPAaBHUBATh YPABHEHUS PEAKIIMM METO/I0M MOJIypeaKuil).

4. Peaxuuu obHapyxeHus aHuoHoB |-V anamutnyeckux rpynn. Hamucate ypaBHEHHs peaklui,
yKa3aTb TUIIBl peaKlui, aHAIUTHUUECKUE CUTHAJbl U criocoObl BhiosHeHUsA. (OBP ypaBHATE MeTOqOM
MOJTypEaKIIUiA ).

5. Pemenue 3aja4 Ha paBHOBECHE B pacTBOpax KOMILIEKCHbIX coeIUHEHUN (Kieer. W B) M Ha
pasaosecue B OBP (D/IC, K,).

Tema 12. MTorosoe 3aHATHE OO KAUECTBEHHOMY XUMHYECKOMY aHaiIn3y. KoJIIOKBUYM.

BOl'lpOCLI KO/UIOKBUYMY 0 KAY€CTBCHHOMY XUMHUYECKOMY aHAJIN3Y

1. AHanuTUYecKue peakuuu U TpeOoBaHMS K HUM. UyBCTBUTENBHOCTh XMMHUYECKHMX PEAKIIMM:
OTKpBbIBa€MbIi MHHHMMYM, IHpefeibHas KOHLEHTpalus, NpeAeiabHoe pa3z0aBiieHHe, MoKa3aTesb
qyBCTBUTEIBHOCTH. Y CIIOBUS IPOBEICHUS aHAIMTUYECKUX peakuui (Temreparypa, pH, KoHIeHTpanuu u
T.1.). [Ipumepsl.

2. CnocoObl BBINOJIHEHHUS AHAJTUTHUUECKUX PEAKUMM «CYXUM» U  «MOKpPBIM»  IIyTEM,
«TTOPOLIKOBBIN» aHaJIN3. Peakuuu: NUPOXUMHUYECKUE, KareJabHble (nmpobupouHsble,
MHUKPOKPUCTAJUIOCKOTUYECKHE, XpoMaTorpaduiyeckue, OSKCTPAKIHOHHBIE, B «Ta30BOW Kamepe»),
IIpUMEHSIEMbIE B aHAJIM3€ KaTUOHOB U aHHMOHOB. [Ipumepsl.

3. XuMHUecKre peareHThl: 00IIne, TPYIIOBbIe U XapaKTepHbIe (CTIeU(pUIECKUE U CEICKTHBHEIE).
ITpumepsl. TpeboBaHuUS K TPYNIIOBBIM peareHTaM.

4. JlpoOGHBI W cucTeMaTH4yecKUi aHanu3 (Ha mnpumepe aHanuza katuoHos I, I u Il
AHATMTUYECKUX TPYIN).

5. KucnotHo-ocHOBHas kjaccu(uKanus KaTHOHOB, €€ JOCTOMHCTBA M HEAOCTATKU. [ 'pynmoBble
peareHThl.

6. Knaccuduxamum anumonos (nmo W.II. Amumapuny u H.W. bnok; mo H.A. TananaeBy).
I'pynnoBeie u obime peareHTbl. OCOOEHHOCTH aHAIN3a AHHOHOB.

7. CuinibHBIE U ca0ble 3JIEKTPOJIUTHI, UX KOJUYECTBEHHbIE XapaKTEPUCTUKU: CTENIEHb U KOHCTAHTa
aucconuanyi. AKTUBHOCTb HOHOB Y MOHHAs CHJIa PacTBOPOB.

8. IlpoTonutuyeckas Teopusi KUCIOT U OCHOBaHUH. AMdoTrepHocTb. Posb pacTBopureneit u ux
Kkjaccuukanus (MpoToreHHble, NpoTodUIbHbIE, aM(QUIIPOTOHHBIE, AIIPOTOHHBIE).

9. 3akoH  HAEHCTBYIOIIMX  MacC, KOHCTAaHTbl  paBHOBecUs  (KOHIIEHTpAlMOHHAas U
TepMOJHaAMHuUecKasi, 00pa30BaHus U pacraja, CTyleH4yarbie U oOuie). 3HaueHue 3aKOHa JEHCTBYIOMUX
Macc JiJIsl KAYeCTBEHHOTO aHalIn3a.

10. ABTONPOTOIN3 BOABI, KOHCTAHTA aBTONPOTOJIN3A, BOAOPOAHBIN U THAPOKCUAHBIN MTOKA3aTeIH,
crocoob! ompenenenuss pH cpenpl. 3nauenue pH cpenpl Ui mpoBeAeHUsST peaKUUN OCaXACHUS,
KOMILIEKCOOOpa30BaHus, OKUCICHUA-BOCCTAaHOBJIECHUS. [Ipumephl.

11. PaBHOBecue B pacTBOpax ciaaObIX JEKTPOJIUTOB, KOHCTAHThI KUCIOTHOCTH U OCHOBHOCTH, UX
3HAUEHHUE.

12. PaBHOBecue B pacTBOpax TuUApoiM3yroluxcs cosied. KoHcraHTa M cTeneHs TUApoIn3a.
Hcnonb30BaHue THIpOIM3a B KAYeCTBEHHOM aHaiu3e (s oOHapy>KeHHUs U pasjaeneHus, co3ganus pH
cpenbl). [Ipumepsr.

13. Bydepnpie pacTBOpsl M UX KOJWYECTBEHHBbIC XapakTepucTuku (pH m OydepHas eMKOCTS).
ITpumeps! ucnonp3oBaHus Oy(EpHBIX PACTBOPOB B KAUECTBEHHOM aHAJIU3E.



14. TI'ereporeHHble pPAaBHOBECHS B pPAcTBOpax »dJEKTPOJIUTOB. [Ipoun3BeneHue pacTBOPUMOCTH
(TepMomMHAMUYECKOEe W KOHIEHTpanuoHHoe). PactBopumocts (S u P). VYcnoBus BeimaneHus wu
pactBopeHust ocaakoB. [lomHoTta ocaxnenwss u ¢akropsl, Biusitomme Ha He€. Ilpumepsr. J[pobOHoe
ocaxksienue. llepeBon OAHMX MajJOpacTBOPUMBIX OCAJKOB B JIpyrue (Ha NMpUMepe aHain3a KaTHOHOB
cynbgaTHoM rpymmbl). Vcronbp30BaHie peakiiuii 0CaxJICHUS B KAUECTBEHHOM aHAIH3E JIJIsl OOHAPYKCHHUS,
pa3/esieHrs, MaCKUPOBKH U yIaJeHHUs MEIIalouX HOHOB. [Ipumepsl.

15. PaBHOBecre B BOJIHBIX PacTBOPAaX KOMIUIEKCHBIX COE€IMHEHHU. KOHCTaHTBl yCTOMYMBOCTH U
HECTOWKOCTH, X 3HAYCHHE B KAYECTBEHHOM aHalln3e. XMMHUKO-aHAIMTUYECKHE CBOMCTBA KOMILIEKCHBIX
COEMHEHUI U UX MPUMEHEHHE B KaUECTBEHHOM aHalu3e JUIsl OOHApY>KEHUsl, pa3/ieleHHs, MaCKUPOBKH,
pacTBOpeHus 0caikoB. Pa3pyliieHrne KOMIUIEKCHBIX COSIMHEHHM B 1eIIX aHanu3a. [Ipumepsi.

16. OxuCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CTaHIapTHBI U pealbHBI OKHCIUTENIBHO-
BOCCTAHOBUTEJbHBIC TMMOTEHUMANBI. YpaBHenue Hepucra. Hanpasnenwme wu ri1yOmHa mpOTEKaHUs
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. lcnonb3oBaHne WX B KAa4eCTBEHHOM aHAIM3€ IS
oOHapyKeHHsI, pa3felieHus, yIalleHus W MACKUPOBKH MEUIAIONIMX HOHOB, PACTBOPEHMSI OCAJIKOB.

[Tpumepsr.

17. Opranuyeckue peareHTbl M MX HCIIOJIb30BaHHE B KAaueCTBEHHOM aHAJIM3€ KaTHOHOB HU
aHMOHOB.

18. OOmas xapakrepuctuka katuoHoB | — VI ananutuueckux rpynn v aHuoHoB | — IV

AHAJIMTUYECKUX TpyNn (CIOCOOHOCTh BCTYNAaTh B XMMHYECKHE PEAKIMU PA3IUYHBIX THUIIOB, CBOMCTBA
00pa3yeMbIX MMHU COCIMHEHHWH: COJeW, TMAPOKCHIOB, KUCIOT, OTHOIIEHHE K OOIIMM M TPYNIOBHIM
pearenTam). Peaknum oOHapyXeHHsS KaTHOHOB M aHMOHOB BCEX aHAIMTHYECKUX TPYII, CIIOCOOBI MX
BBINOJIHEHUS], aHAIMTHUYECKHE CUTHaibl. OOHapyXeHHe KapOOHAaT-MOHOB B NPUCYTCTBUM CYIb(QUT- U
THoCynb(paT- HOHOB. OOHapyKeHUe XJIOpUI-, OpOMHI- U UOAUI-UOHOB IPU COBMECTHOM NPUCYTCTBUH.
OOHapy)xeHue HOAU/I- U alleTaT- HOHOB IPH COBMECTHOM HPUCYTCTBHH.

19. Pemenne pacu€THbIX 3a/1a4 (Ha MOHHYIO CHUJIY PacTBOpa, akTUBHOCTh MOHOB, pH pacTBOpOB
CHJIBHBIX U CJIa0BIX 3JEKTPOJUTOB, HA T€TEPOr€HHOE, OKUCIUTEIbHO-BOCCTAHOBUTEIBHOE PAaBHOBECUS U
paBHOBECHE B PACTBOpPAX KOMILJIEKCHBIX COESIUHEHHH).

Pa3zgen 2. KoinyecTBeHHBIH XUMHNYECKHH aHAJIN3

Tema 1. I'paBuMeTpuyeckuil aHanu3. OnpeaencHue MacCOBOM JOJH KPUCTAIN3AIMOHHON BOJEI B

kpuctawtoruapare (CuSO4 x 5H,0).

1. KonuuecTBeHHBIH aHaN3, KiIacCu(UKAIHSL.

2. I'paBUMeTpUYECKUI aHATTU3 U €r0 KiIacCU(pUKAIIHSL.

3. 3aKOHBI XUMUHU, JIEXKAIUE B OCHOBE TPaBUMETPHH.

4. Metonel otroHku. IIpsimas M kocBeHHass OTroHka. PopMyibl pacueTa MacCOBOW JOJH
ONPEIENIEMOT0 KOMIIOHEHTA.

5. MeTton ocakaeH1s, OCHOBHBIC TTOHATHS.

6. I'paBumeTpuueckuit pakrop. @opmysa pacueTa MacCOBOM A0 OMpPENEIsIeMOro KOMIOHEHTA.

7. AHaNUTHYECKUE BEChl, TOYHAsI HABECKa.

8. DKcuKaTop U paboTa ¢ HUM.

Tema 2. IIpuroToBneHNE M CTaHAAPTU3AIIMS TUTPAHTOB B METOAAX KHMCIIOTHO-OCHOBHOI'O THTPOBAHUSL.

IIpuroroBjeHue 0,1 MOJIb/II pPAacTBOPOB THAPOKCHAA HATPHsS M XJOPOBOAOPOIHOM KHCIOTHI

(teopernueckn). Cranmapruszanus 0.1 MoOJB/JI pacTBOpa T'MAPOKCHUIIA HATPUS IO ILIABEIEBON KUCIOTE




(cnmoco0 mmnerupoBanust). Cragmaprmsammsg 0.1 Moab/1 pacTBOpa  XJIOPOBOAOPOIHON KHCHOTHI II0

KapOoHaTy Hatpus (criocod OTAEIbHBIX HABECOK).

1. TurpumeTpuyecKHii aHAIU3 U ero Kiaccu(ukanus (METO/Ibl, BAPHAHTHI, CIOCOOBI).

2. 3aKOH SKBUBAJICHTOB. JKBUBaJIEHT. DaKTOp SKBUBAJICHTHOCTH.

3. OcHOBHBIE MIOHATHS B TATPUMETPUYECKOM aHATIN3E: TUTP, TUTPAHT, TUTPOBaHHE, KO3 umeHt
MOTPABKH, CIIOCOOBI BEIPAKEHUS KOHIICHTPAIIMH TUTPAHTOB.

4. CiocoObl NPUTOTOBJICHUS TUTPOBAHHBIX PaCTBOPOB. TUTPAHTHI C MPUTOTOBICHHBIM U
YCTaHOBJICHHBIM TUTPOM.

5. TpeboBanusi, mperbsBIsieMble K IEPBUYHBIM CTaHIApTaM.

6. Ankanu- 1 auugumeTpusa. TUTpaHTBI METOAOB. Y CTAHOBOYHBIE BEILIECTBA.

7. Bb100op MHIUKATOpa B METOJIE HEUTPATHU3AIIHH.

Tema 3. BapuanTsl (HDI/ICMBI) METOJIOB KMCJIIOTHO-OCHOBHOTI'O TUTpOBaHuA. OmnpeneiieHne

MAacCOBOM J0JIN VKCVCHOfI KHCJIOTHBI IIPAMBIM BaApUAaHTOM TUTPOBAHU .

1. O60cHOBaTH BO3MOYKHOCTD ONPE/EIICHUS YKCYCHON KUCIIOTHI IPSIMBIM BaPUAHTOM TUTPOBAHMSL.

2. Ilpumepsl COeTMHEHNH, ONPEACTEMBIX MPSIMBIM TUTPOBAHUEM B METOJIE HEUTPATH3AIHH.

3. Bp10op nHauKaTOpa Npu ONpeAeieHUN YKCYCHOW KUCIIOTHI.

4. ®opmyina pacyera cofepkaHus (I') BEIIECTBa B IPSIMOM TUTPOBAHUM.

5. PacueTrbl MaccoBOW J0NM NpHU MPOBEACHUU TUTPOBAHMS CIIOCOOOM OT/AEIbHBIX HABECOK U
CIOCOOOM IUNETHPOBAHMUSL.

Tema 4. BapuaHThI (HDI/ICMLI) METOH0B KMCIOTHO-OCHOBHOTO TUTpOBaHUsA. OnpeaeiacHue
MacCOBOM 01 (%) OKCHJa KaJdblnA O6DaTHLIM BApHAHTOM THUTPOBAHMA.

1. YpaBHeHMs peakluid, JeKaliue B OCHOBE OIpeIeNeHUsI OKCHa KalbIis 0OpaTHBIM BapHaHTOM
TUTPOBAHMUSA.

2. @aKTOp HKBUBAJIEHTHOCTH OKCH/IA KaJIbLIUS.

3. BeiOop MHAMKATOPA AJISl YCTAHOBJIEHUS! KOHEYHOM TOUKHU TUTPOBAHUSI.

3. ®opmyna pacueta conepxkanus (T) OKCHAA Kalblus U ero MaccoBoit gomu (%).

Tema 5. BapuanTsl METOIOB KHUCIOTHO-OCHOBHOTO THUTpOBaHWA. OupeleneHne MacCOBOU JIOJIHU

(%) OOpHOI1 KUCIIOTEL B PACTBOPE BAPUAHTOM 3aMECTUTEIHLHOIO TUTPOBAHNUS.

1. YpaBHeHuUsI peakiuii, exalue B OCHOBE OIpeeaeH st 00pHOI KucioThl. BcomorarensHoe
BEILIECTBO U 3aMECTHUTEIIb.

2. ®aKkTop PKBUBAJIEHTHOCTU OOPHON KHCIOTHI.

3. IIpuMepsl coeAMHEHUH, OTIPEAEIAEMBIX 3aMECTUTEIBHBIM BAPUAHTOM TUTPOBAHUS B METOJIE
HEUTpaIU3aluH.

4. ®opmyIbl pacyera coepkaHusi OOPHOI KUCIOTHI (T) U MaccoBoi gomu (%)

Tema 6. [lepmaHranaTomeTpusi. Onpenenenne  maccoBoit  gomu (%)  H»0»
IIepMaHTaHATOMETPHUUECKUM METOJIOM (CIOCO0 MUMETUPOBAHMUS).

1. Knaccuduxanus METOI0B OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHMS.
2. OCHOBHOE ypaBHEHUE NIEPMAHIAHATOMETPHUH.

3. YcioBus TATPOBAHUS B IEPMAHIAHATOMETPUH.

4. Inaukanys KOHEYHOM TOYKH TUTPOBAHUS.



Tema 7. Hurpuromerpus. Onpenenenne MmaccoBoil moau (%) crpenrornmma (HOBOKawWHA) B

o0Opastie.

1. MeToibl HUTPUTOMETPHUH.

2. YpaBHEHME peaKkLuy, JEKAIIEH B OCHOBE OIIPeIEIeHHsI_CTpenToura (HOBOKauHa).
3. YciioBus TUTPOBAHUS MIPU IPOBEACHUU OIPEACIICHUS CTPENTOLN /1A (HOBOKANHA).
oOpasrie.

Tema 8. Momomerpus. Onpenenenne maccoBoii jgomu (%) H,O, B pacTBope, cymbdara Menu B

o0pasiie (TEOPETHYECKH ).

1. BapuaHTt TUTpOBaHUS B HOJOMETPHUH IIPU ONPEICITICHUN OKUCIUTEIICH.

2. YpaBHEHMsI peaKklny, JIe)Kalllue B OCHOBE OIIPEIEICHMsI IEPOKCHIAa BOAOPOA.
3. YcnoBust TATPOBaHUS MPU ONIPEACIICHUN OKUCIUTENCH.

4. Inaukanys KOHEYHOM TOYKU TUTPOBAHUS.

Tema 9. Bpomaromerpus, Opomomerpus. OnpenelicHHE COAEPKAHUA CAIMIAIATA HATPUA B

06'[)3.31_16 6DOMaTOMeTDI/I‘leCKI/IM MCTOAOM.

1. VYpaBHeHMs peakIMii, JIeKANMX B OCHOBE ONPEACICHHS CAIMIWIATA HATPHUS B 0Opasle
OpOMaTOMETPUIECKUM METOIOM.

2. BapuaHT TUTpOBaHHMS, ()aKTOP SKBUBAJICHTHOCTH CAJIMIIMIIATA HATPHSL.

3. YcinoBus TUTPOBAHUA U UHAUKALIUA KOHEYHOH TOYKU TUTPOBAHUA.

4. ®opmyiibl pacueTa coepkaHus caluiiara HaTpus (T) u MaccoBoit 10u (%).

Tema 10. Apreraromerpusa. Onpenenenne MaccoBoi nmouu (%) B pacTBopax: OpoMmuiga HaTpHUI
meronoM Poabrapjaa, oanna Hatpus MetogoM PasgHca-X0IaKOBA.

1. MeTro/ibl TUTPOBAaHUS B apIr€HTOMETPUH, YCIIOBUS TUTPOBAHMS U MHIUKALMSI KOHEUHOW TOUKH.
2. Beibop aGcopOumonHoro nuankaropa B Meroje_ PasHca-Xo1akoBa.
3. ®opmynsl pacyera cojiepkaHus OpoMua HaTpus U Hojuja HaTpus (T) 1 MaccoBoi nomu (%).

Tema 11. Kommuekconomerpus. Onpernenenne MaccoBoit moiu (%) CaCl, B pactBope.

1. TUTpaHTBHl KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUS.

2. CDaKTOPI)I OMnpeaAcIIsICMbIX BCUICCTB B KOMIINIICKCOHOMETPHH.

3. BapI/IaHT TUTPOBAHUA, YCJIOBUA TUTPOBAHUA, UHAUKATOP IMTPHU OIIPCACICHHUU XJIOPpUAa KaJlblUs.
4. ®opmysbl pacueTa coaepKaHus XJIOpHIa Kaiblus (T) 1 MmaccoBoi moiu (%).

Tema 12. KoJJTOKBUYM IO TUTPUMETPUYECKUM METOAAM aHaJIn3a

Bonpochl KOJIOKBHYMY IO THTPUMETPHYECKOMY aHAJIN3Y

1. TuTpuMeTpUUECKUI aHaIU3, €ro CyIHOCTb, JOCTOMHCTBA M HeNOoCTaTku. OCHOBHOM NpUéM U
OCHOBHOM 3aKOH TUTPUMETPHH.

2. Touka >KBUBAJEHTHOCTH (TEOpeTHYECKas TOYKa KOHIIAa TUTPOBaHMs), KOHEUHasl TOYKa KOHIIA
TUTpOBaHUA. PaznuuHble criocoObl MHIMKALMU B TATPUMETPUUECKUX METO/IaX aHau3a.

3. Knaccudukanust THTpUMETPUYECKUX METOJIOB 10 TUITY peaKlui, JIe)KaluX B OCHOBE METOJIa,
10 BapuaHTy TUTpoBaHus. [Ipumepsr.

4. Knaccuukanuus THTPUMETPUUYECKUX METOAOB IO MpUEMY U crioco0y TuTpoBaHus. CyIHOCTh U

[IPUYMHBI UX IpUMeHEeHUs. [Ipumepsl.
5. Knaccudukanuss TUTPpUMETPUYECKHX METOJNOB aHalW3a IO THUIY XMMHYECKHUX pPEaKLui,

JIC)KAIIUX B OCHOBC OIIPCACIICHUS. I[OCTOI/IHCTBa U HCOAOCTATKU MCTOJOB TUTPUMCTPHHU.



6. CriocoObI BRIpa)KEHUS KOHIICHTPAIIMK THTPOBAHHBIX pacTBOPOB. lompaBouHblil k03¢ PUIIMeHT
U CIIOCOOBI €T0 YCTAaHOBIICHHS: YKPEIUICHUE U pa30aBiIeHNEe TUTPOBAHHBIX PACTBOPOB.

7. KucnoTHO-OCHOBHBIE UH/IUKATOPHI, UX pabOUne XapaKTEPUCTUKU: HHTEPBAJl IIEPEX01a OKPACKH,
nokaszarenb TuTpoBaHui. CrocoObl BbIOOpa MHAMKATOPA IJIi TUTPOBAHUS: SMIUPUUYECKHUN, 11O KPUBOU
TUTPOBAHMUS.

8. HMHoukartopbl OCAagUTENBHOTO  TUTPOBAaHUSA, HX  XapaKTepUCTHKA (OcaauTellbHBIE,
a7ICOPOITMOHHBIC U KOMITJIEKCOOOPa3yIOIHne).

9. UnaukaTopbl KOMIUIEKCOHOMETPHUYECKOIO TUTPOBAHUS, UX XapaKTepUCTUKa (crenududeckue,
METaJIJIOXPOMHBIE U pH-UHIUKATOPHI).

10. Meroasl KHCIOTHO-OCHOBHOTO THTPOBAaHHUS: CYIIHOCTb, KiaccH(UKalus, OCHOBHOE
YpaBHEHHE METOJI0B, TPEOOBAaHNUS K PEAKLIUSIM.

11. Aumaumerpusi: 0OOCHOBAaHHME U OCHOBHOE YpaBHEHHME MeToja. BapuaHTbl TUTpOBaHWS,
BO3MO>XHOCTH METO/A, JOCTOMHCTBA U HEJOCTATKH.

12. Meroapl OKHUCIUTENbHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUS: CYIIHOCTh, Kiaccudukarus,
TUTPAHTHI, UX (AKTOPHl SKBHUBAJICHTHOCTH M MOJIIPHBIE MacChl SKBHUBAJICHTOB, OCHOBHbBIC YPaBHEHHSI
METOJIOB, TPEOOBAHUS K IPUMEHSIEMbIM PEaAKIIUSIM.

13. Ilepmanranarometpusi, 00O0OCHOBaHUE M OCHOBHOE ypaBHEHHE METO/A. Y CJIOBHS, BApHAHTHI U
BO3MOXXHOCTH MeToza. [Ipumepsl onpeenenrs BOCCTAHOBUTENEH.

14. HutputromeTpusi: 000CHOBaHUE U OCHOBHBIE YpaBHEHUS METO/A. a) Y CJIOBUS U BO3MOKHOCTHU
METOJ1a HUTPO3UPOBaHUs. 0) Y CII0OBUS U BO3MOKHOCTH METO/IA IMa30TUPOBAHUS.

15. Momomerpusi: 060CHOBAHHE M OCHOBHOE yPABHEHHE, THTPAHThI M BO3MOXHOCTH METOJA. a)
MonoMeTpudeckoe OmpejeneHne okuciuteneil. Ilpumepsl. 6) Momomerpuueckoe ompeeseHHe
BoccraHoButeneil. [Ipumepsr.

16. bpomaromerpus: 00OCHOBaHHME UM  OCHOBHOE YypaBHEHHE MeToia. BapuaHThI
OpOMaTOMETPUYECKOI0 OIPEEIICHUS] OPraHMYECKUX COEIMHEHUI.

17. Bpomomerpusi (OpoMaT-OpOMHIHBII MeTOa): 00OCHOBaHWE, OCHOBHOE ypaBHEHHE METOA.
BapuaHTbI THTpOBaHUS OPTaHUYECKUX COCAMHEHUH, yCIOBUs, HHIUKAIWs. [Ipumepsr.

18. JluxpomaromeTpusi: 00OCHOBaHHME, OCHOBHOE YpaBHEHHE METOJ]la, BO3MOXHOCTH METOJa,
JIOCTOMHCTBA U HEJOCTATKH.

19. Llepumetpus: 000CHOBaHHE U OCHOBHOE ypaBHEHHE METO/Aa. TUTpaHT MeTona, WHAWKALMS,
BapUaHThl TATPOBAHUS, BO3MOKHOCTH METO/1A.

20. Aprentomerpusi, 00OCHOBaHME U OCHOBHOE ypaBHeHHME Meroja. a) Kiaccudukamus mo
XapakTepy-pUMEHsIeMbIX HHIUKATOpOB. 6) Metoa dasHca: ycaoBUsS U BO3MOXKHOCTH MeToJia. B) MeTon
@onbrapza: onpeaessieMble BEIECTBA, YCIOBHUS METOJ1a, pacy€THbIE (HOPMYJIBL.

21. Metoapl KOMIUIEKCUMETPUUECKOTO TUTPOBAHMS: CYIIHOCTb, KJacCUpUKalus, TpeOOBaHUS K
peakuusM. a) KoMIUIeKCOHOMETpUSi: OCHOBHOE ypaBHEHHE METOJd, BapUaHThl TUTPOBAHMUS, YCIOBUS,
MHIUKAIMSA, BO3MOXKHOCTH MeToa. 0) MepkypoMmeTpusi: 000CHOBaHHE U OCHOBHOE YpPaBHEHHE METOA.
VYcnoBus, BapuaHThl U BO3MOKHOCTH MeTona. [Ipumepst.

22. CriocoObl IPUTOTOBJICHUS THUTPAHTOB. [IpUroTOBIEHME TUTPOBAHHOI'O PACTBOPA: a) CEPHOM
KHUCJIOTHL. 0) THAPOKCUIA HATPUA. B) IIEpMaHraHaTa Kajus. I') HUITPUTA HATpHsL. J1) THOCYIb(paTa HATpUS.
) AMXpomara Kaius. 3) HuTpara cepedpa. u) TpuioHa b.

23. OmpeneneHue METOAOM KHCIOTHO-OCHOBHOTO THUTPOBAaHHUSA: OOOCHOBAaHUE, YypaBHEHUS,
BapyaHT TUTPOBAHMS, UHIUKAIMS, pacUETHBIC (DOPMYJIIBI: a) YKCYCHOW KHCIIOTHI. 0) OOpHOI KUCIIOTHI. B)
KapOoOHaTa KaJbllUs. T) OKCHJA KaJIbIIU. /1) THAPOKapOOHATa HATpus. €) TeTpabopaTa HATpHs. XK) aleraTa
KaJusl.



24. Omnpenenenue wmaccooir gonau HoBokamHa (Re*HCI1) B pactBope amkalIuMeTpUYECKUM
METOJIOM, 00OCHOBaHHE, yPaBHEHUE PEAKIINU, BAPHAHT TUTPOBAHUS, HHIUKAIUS, pACIETHBIC OPMYIIBL.

25. OmnpeneneHnue mepokcujia BOAOPOJA peIOKCMeTpuei (IepMaHraHaTOMETPHs, HWOAOMETpHs):
000CHOBaHUWE, YPaBHEHHUSI pEaKIUid, BAPHAHT TUTPOBAHUS, HHIUKALIUS, YCIOBHS, pacu€THbIC ()OPMYIIHIL.

26. Onpenenenne nHANGGHEPEHTHBIX COSAUHEHHN (XJIOpUAa KaJbIMs, Cyab(paTa Marus, HUTpaTa
Oapusi) IepMaHraHaTOMETPUYECKUM THUTpoBaHueM. (OOOCHOBaHHE, ypAaBHEHUS pEaKIMii, BapHaHT
TUTPOBAHUS, MHAUKAIIMS, pacyeTHbIe (OPMYIIBI.

27. OmpeneneHus HUTPUTOMETpUYECKUM MeTo oM. OOOCHOBaHME METO/a, YpaBHEHHE PEaKIIHH,
BapHaHT TUTPOBAHMUS, YCIIOBUS TUTPOBaHUS, MHAUKAIMS, pacueTHble (Gopmysbl. a) crpenTouuga. 0)
HOBOKauWHa.

28. Omnpenenenne cynbdpara meau (II) B oOpaszime HOTOMETPUYECKUM METOJOM: OOOCHOBAHHE,
YpaBHECHHS PEAKIUi, BApUAHT TUTPOBAHMSI, YCIOBUS, HHIUKALNS, PACUETHBIC ()OPMYIIBI.

29. Onpenenenus crpenTouuaa OpomomMeTpuueckum MetooM. OO0CHOBaHUE METO/A, YPAaBHEHHE
peaKiuu, BapUaHT TUTPOBAHUS, YCIOBUS THUTPOBAHUS, WHIMKAIUS, pacueTHble (GOpPMYIbL. a)
cTpenTonusa. 0) canuiuiata HaTpus

30. Ompenenenne MaccoBOM JOMM OEH30MHON KHCIOTHI B PAacTBOpe, OOOCHOBaHHE, BapHaHT
TUTPOBAHUS, MHAUKAIIMS, pacu€THbIE (POPMYIIBI.

31. OmpeneneHnre MaccoBOM JIOJIM cajluluiara HAaTpusi TUTPUMETPUUYECKUMH METOJIaMU:
000CHOBaHWE, YypaBHEHUS PCaKIUil, BapUaHT TUTPOBAHUS, WHIUKAIMS, YCIOBUS ONPEICIICHUS,
pacu€rHble (HOPMYIIBL.

32. OmpeneneHue canuuuiaTa HaTpUsT METOJAaMU KHCIOTHO-OCHOBHOIO M  OKHUCIUTENIBHO-
BOCCTAaHOBUTEIBHOT'O TUTPOBAHUS: 0OOCHOBaHKE, YPaBHEHHS PEaKIuii, BADHAHTH TUTPOBAHUS, YCIOBHUS,
WHMKAIUS, pacueTHbIE POPMYIIBL.

33. Onpenenenune Opomuaa Hatpus MetonoMm QDombrapaa: o00OCHOBaHUE, YPAaBHEHUS PEaKIIMA,
BapHaHT TUTPOBAHUS, YCIOBHSI, UHIUKAIUS, paCUETHBIE (POPMYIIBL.

34. OrmpeneneHue MaccoBOMl J0OIM B PACTBOPE KOMILJIEKCOHOMETPHUUECKUM  METOJIOM,
000CHOBaHWE, YpaBHEHUE PEAKIINH, BApUAaHT TUTPOBAHMS, WHAWKALUS, YCIOBHS, pacu€THBIE (DOPMYIIBIL. a)
XJIOpUAa KaibIus. 0) cynbdaTa MarHus.

35. Onmpenenenue cynbdpata wmeau (II) HomomerpuueckumM ©  KOMIUIEKCOHOMETPHYECKUM
METOAaMHU: 00OCHOBAHWE, YPaBHEHUS PEAKIIHiA, YCIOBHUS, HHIUKAIHS, PACYCTHBIE ()OPMYIIBI.

Pasnen 3. UncTpymenTanbHble (PU3NKO-XUMHYECKHE) METOIbI AHAJIM3A

Tema 1. OnpeneneHue MAacCOBOH JIOJIN CoJIn Co (1D B pacTBoOpE
(hOTOIEKTPOKOIOPUMETPUYECKAM METOIOM AHAIN3A.

1. 3nakomctBO ¢ mpudopom. [IpaBuna paboTsl Ha mpudope.
2. TlpoBenenue aHanuza.
2.1. IlpuroToBieHne ATAJIOHHBIX PACTBOPOB.
2.2. BeIOOp aHaMUTUYECKOH THHBI BOJHEI.
2.3. I3Mmepenune onTHYECKUX TUIOTHOCTEH ATAJIOHHBIX PACTBOPOB.
2.4. Onpenencaue maccoBoit nonu coiu Co (I1) B pactBope:
A). o rpagyupoBouYHOMY rpaduKy
B) no ynensHOMYy KO3 GUIIMEHTY CBETOMOTIIOIECHUS
B). no criocoby cranpapra.



Tema 2. Onpenenenne KOHIICHTpAINU caJyIpiaTa HaTpHUA B pacTBOpe

d)OTO3JICKTDOKOJIODI/IMCTDI/I‘-IGCKI/IM MCTOJOM aHaJik3a.

[IpuroroBneHue CTaHAAPTHOIO PACTBOPA CATTMLINAIIATA HATPHSL.
IIpuroroBneHue 3TAJIOHHBIX PACTBOPOB.

Br16op aHanmuTHYECKON ATUHBI BOJHBI.

N3Mepenne onTU4eCKUX IMIIOTHOCTEN 3TaJOHHBIX PaCTBOPOB.

a s wnN e

Omnpenenenre MacCOBOW J0JIH CATMITUIIATa HATPUS B pacTBOpE:
A). o KanuOpoBOYHOMY TpaduKy

b) mo monsapHOMy K03 UIIMEHTY CBETONOTIIOMICHHS

B). mo coco0y crannapra.

Tema 3. Onpenenenne maccoBoii goiu BemiectB (MgSO,4, NaBr, NaCl, CaCl,, Kl, riroko3sl) B

BOJHOM pacTBOpPEC De(bDaKTOMeTDI/I‘IGCKI/Iﬁ MCTOAO0M aHaJIM3a.

1. 3uakomctBo ¢ mpudopom. [IpaBuia pabotsl Ha mpudope.

2. TlpoBenenue ananmsza.
2.1. TlpuroToBieHHe CEpUH CTAaHAAPTHBIX PACTBOPOB.
2.2. V3mepenHue moxa3aTesei MpeJoMIICHUsT BOJTHBIX PACTBOPOB.
2.3. OrmpeneneHre MacCOBOM JOJU BOJIHBIX PACTBOPOB BEIIECTB!
A). o xkanuOpoBoYHOMY TrpaduKy
b) no pedpakromerpuueckomy hakTopy nepecyera.

Tema 4. ®orokxonopuMerpuueckoe ompenenenue coxeii Cr (1IN u Mn (1) opu coBmecTHOM
PUCYTCTBUH.

[TpuroToBneHNE CTAaHJAPTHBIX PACTBOPOB.

[TpuroToBNIEHNE ATAJIOHHBIX PACTBOPOB.

Bo160p aHamUTHYECKOM JAJTUHBI BOJIHBI.

W3MepeHne onTHYECKUX MIIOTHOCTEHN 3TAJIOHHBIX PaCTBOPOB.

Omnpenenenne koutentparuii HoHoB Cr (111) u Mn (11) mpu coBMeCTHOM TPUCYTCTBHH.

o

Tema 5. Omnpeneneaue CVJ'IBd)aTa MEIU MCTOAOM MOHOOOMEHHOM XDOM&TOFDad)I/II/I.

3HaKOMCTBO C XpoMaTorpaduyeckoil KOJTOHKOH.
[IpuroroBneHne aHATN3UPYEMOTO PACTBOPA.
XpomarorpapupoBaHue.

AHanu3 (TUTpOBaHME) OTYYEHHOTO (PUIbTpaTa (3JFOEHTA).

o s W

Pacuer pe3ynbraros.

Tema 6 . KayecTBeHHBIH aHaJIN3 OPraHUYECKUX KHUCIOT (OpraHMYecKHMX OCHOBAHHWM) Ha

IJIaCTHHKAax.

[ToaroroBka MIACTUHOK C TOHKHM CJIO€M COpOEHTA.

[ToaroroBka mMoABMKHOM (ha3bl.

[TonroroBka Kamepsl i XpoMaTorpadupoBaHusl.

[ToaroToBka pacTBOPOB aHAIM3UPYEMBIX BEIIECTB U «CBUICTEIICI.
Hanecenue npo6 Ha MIaCTUHKY.

o s N E



6. XpomarorpadupoBanue.
7. OOHapyxeHHe (AETEKTUPOBAHKUE) 30H KOMIIOHEHTOB.
8. KauecTBeHHBII aHATH3 XPOMATOTPAMM.

Tema 7 . UTorosoe 3aHsATHE 0 HHCTPYMEHTAILHBIM METOIAM aHAJIN3A.

BOHpOCLI KO/UIOKBUYMY 10 HHCTPYMEHTAJIILHBIM METOAaM aHaJIu3a

1. MHCTpyMeHTaIbHBIE METOJbl aHallM3a, UX OCOOCHHOCTH W BO3MOXKHOCTU. Vcmonb3oBaHHE B
KaueCTBEHHOM W KoiuuecTBeHHOM aHanuze. [Ipumepsl. Knaccudukamuss MHCTpyMEHTANIbHBIX METO/I0B
aHanu3a (10 U3MEpsieMOMY AaHAaJTUTHYECKOMY CHTHaly, crnoco0y wusmepenus). [locromncrBa u
HEJO0CTaTKHU.

2. OcHOBHBIE CIOCOOBI ONpeAeNeHUs] KOHIICHTPAIMU BEIIECTB B MHCTPYMEHTAJIbHBIX METOJaX
aHanu3a (1Mo TpagydpoBOYHOMY TpaduKy, METOJ OJHOTO CTaHAapTa, METOoA A00aBoK cTaHaapTa). Ux
CYUIHOCTb, IPUMEPHI UCTIOTB30BaAHUS.

3. Ontunyeckue MCTOABI aHAJIM3a. CYH_IHOCTB u KJ'IaCCI/I(bI/IKaI_[I/IH (HO XapaKTepy B3aUMOICUCTBHUS
QJICKTPOMATrHUTHOTI'O U3JIYy4YCHUs C BCHIECCTBOM, 110 PICHOJ'IBSy@MOfI obnactu QJICKTPOMAarauTHOI O CHeKTpa).

4. MonekynspHo-abcopOrmonHble MeTobl aHanu3a. OOocHoBaHue. OnTuyeckas MIOTHOCTh U
MPOITyCKaHHUe, CBSI3b MEXy HUMU. DJICKTPOHHBIE CHEKTphl nornomienus. Kogopumerpus, ¢portokonopu-
MeTpus, crekrpodoromerpusi. CyIIHOCTb, HCMOJNb3yeMble MNpUOOpH.. BO3MOXHOCTH, IOCTOMHCTBA,
HenocTaTtki. OCHOBHOM 3aKOH CBETOIOTJIONICHHS, €r0 MaTeMaTH4eCcKoe BhIpakeHue. [IpuyuHbl OTKIIO-
HeHuUs OT 3akoHa byrepa - JlamOepTa - bepa. Y nenpHbIil 1 MOJISIPHBIN KO3 GUIIMEHTH CBETOMOTIIOMICHMUS],
uX (U3UYECKUN CMBICI U 3HAUYCHUE, CBSI3b MEXKIYy HUMH.

5. OcHOBHBIE 3Tanbl U ONTHUMAaJIbHbIE YCIOBUS (HOTOMETPUUECKUX OIpeneiaeHuil (BbIOOp ¢oTo-
METPUYECKON peaKkIuy, aHAIUTHYECKOW JUTMHBI BOJIHBI, KOHIICHTPAIIMW BEIIECTBA M TOJIIMHBI ITOTIIO-
IIAIOIIEro CJI0s, pacTBopa cpaBHeHHUs). TpeOoBanus Kk poromerpuueckuMm peakiusm. CriocoObl ompe-
JIeJIeHNs] KOHLIEHTpAllUd BEIeCTB B (OTOMETPUM HA MpPUMEPE OIpeNeiIeHHs] COoJep>KaHus Iapa-
aMMHOCAJIMIIMIIATa HATPHsI B pacTBOpE.

6. doToMeTpUYECKUN aHaIM3 MHOTOKOMIIOHEHTHBIX cucTeM. CyliHocTh, BapuaHThl. [IpuHummn
aIATUBHOCTU ONTHYECKON TIOTHOCTH B (poTomerpuu. CymHocTh onpenaenenue conepxanus Cr(l11) u
Mn(Il) mpu cOBMECTHOM TIPUCYTCTBHH.

7. Huddepenumansupiii  poromerpudeckuii  aHanu3. CymHocTh. CmocoObl  ompeneneHus
KOHIIEHTPALlMHU BelIeCTB Ha mpumMepe onpenenenue conu xenesa(lll). JlocronncTBa n HeTOCTaTKU.

8. Ilonste 006 3KCTPaKIHMOHHO-(POTOMETPUUECKOM aHaIM3€ U (HOTOMETPUYECKOM TUTPOBAHHH.
CymHOCTh METOI0B, (OTOMETPUYECKHE PEAKIIMH. TUIIBI KPUBBIX TUTPOBAHUSI.

9. Pedpakromerpuueckuii Mmetoq aHaim3a. CyIIHOCTh U OCHOBHBIC TTOHSATHA. 3aBUCUMOCTH TTOKa-
3aressl MPeIoOMJICHHUS OT pa3iIu4HbIX (aKTOpoB. BO3MOXKHOCTH, JOCTOMHCTBA U HEAOCTAaTKHM METOAA.
Crioco0Obl ompeeneHus KOHIEHTpAIu (M0 TpaayrupOBOYHOMY Tpaduky, 1Mo pedpakTOMETPHIECKOMY
¢baxTopy 1 TabmuIam).

10. DnexTpoxuMuyeckre MeTobl aHanu3a. OOOCHOBaHWE W KJIACCH(PHUKAIMSA MO H3MEPSIEMOMY
aHAJIMTUYECKOMY CUTHAITy. MeTo/bl 6e3 HaJ0KEHUS U C HaJIO)KEHHWEM BHEIITHETO MOTEeHIINAaNa, IpsSIMbIe U



KOCBEHHBIC DJICKTPOXUMHUYECKHE MeTOJbl. OCHOBHBIC TOHSTHS: JJICKTPOJUTHYCCKAs sUCiKa, THITBI
AIIEKTPOJIOB.

11. Tlorenumomerpuyeckuii anaims. OOOCHOBaHHE, CyHTHOCTh. OCHOBHBIE TOHATHA. [Ipsmas
MOTEHIIMOMETPHS, €€ BO3MOXKHOCTH, JJOCTOMHCTBA M HelocTaTKU. CriocoObl onpeaesieHus] KOHIEHTPaun
BEIIECTB (110 TPagyupOBOYHOMY I'pauKy U CIOCO0 CTaHAAPTHBIX JOOABOK).

12. Tlotenmumomerpuueckoe TUTpoBaHue. CyniHOCTh. TpeOoBaHMsI K pPEakuusM W DJICKTPOIaM.
Tumnbl UCMONB3YEMBIX AHAIUTUYECKUX PEaKIUi W MHIUKATOPHBIC 3JEKTpoasl. ['paduyueckue crocoObl
YCTaHOBJICHUS TOYKH SKBUBAJICHTHOCTH (MHTETpaNIbHbIE, MU PepeHIInaIbHbIC KPUBBIE THTPOBAHHS).

13. Kynonomerpuueckuii ananu3. OO6ocHOBaHMEe. 3aKOHBI, JeXamue B ocHoBe Meroaa. Kiaccu-
(dbuKays METo/1a 1o CIOCO0Y M TEXHUKE BBITIOJTHCHHS.

14. HpHMaﬂ KYJIOHOMCTpPHU:L. CYH_[HOCTB HpﬂMOﬁ KYJIOHOMETPUHU TIPU IMOCTOAHHOM HOTCHIHAJIC.
Crioco0b1 OIIPCACIICHUSA KOJIHMYCCTBA BCHICCTBA. Bos3moxuoctu (HpI/IMepLI), JOCTOMHCTBA MU HCAOCTATKU
METOoJa.

15. KynoHomerpuueckoe TUTPOBAaHUE NPH MOCTOSIHHOM cuie Toka. CymHocTs Merona. Tpebosa-
HUS K peakUusM. Y CTAaHOBJIEHUE TOUYKH SKBUBAJIEHTHOCTU. Y CJIOBUS KYJIOHOMETPUUECKUX ONPEIEICHUM.
Bo3moxxHOCTH (TpUMEPHI), JOCTOMHCTBA U HEJAOCTAaTKU METOA.

16. Tlonsporpaduyeckuit ananus. CymHocTh. KadecTBEHHBII M KOIWYECTBEHHBIN aHAIU3.
[Tongporpammbl,  momnsiporpadguyueckue  KpuBblE, TOTEHUWA]  IOJIYBOJIHBI, CBSI3b  BEJIMYUHBI
TG y3MOHHOTO TOKa ¢ KoOHLEHTpauue. CrocoObl ompesesieHns KOHILEHTpalMKd BemecTB (1o
IpagyrpoBOYHOMY IrpaduKy, CIOCOO CTaHIAPTOB M CTaHJAPTHBIX J00ABOK).

17. Amnepomerpuueckoe TutpoBanue. CymHoctb. Y cioBusi. Kpusbie TuTpoBanus. BosamoxxHoCcTH,
JIOCTOMHCTBA M HEJIOCTATKU METO/IA.

18. Xpomarorpadus. CyHocTh METO/1a, OCHOBHbIE NapaMmeTphl. Kitaccudukarus: mo MexaHusMy
paszesieHus, arperaTHOMy COCTOSHHIO (a3, TEXHHKE OKCIIEPUMEHTa, CIOCO0Yy OTHOCHUTEIHHOTO
nepemerienus ¢az). [lonBruxHas m HenoaBwkHas (a3bl B XpomaTtorpaduu. Mx tumel u TpeGoBaHuUs K
HuM. KpaTkas xapakTepucTHka.

19. Bunpl xpomarorpaduyeckux METo 0B Mo (ha30BOMY COCTOSIHHIO (Ia30-aJcOpOLMOHHAs U Tra3o0-
KHUIKOCTHass xpomarorpagus). CymHOCTh METOJ0B. XpoMaTrorpaMma, e€ BaKHEHIIINEe XapaKTepUCTUKU.
KavectBeHHast (mapaMeTpsl yaep:kuBaHus (Bpemsi, 00bEM) U paszeneHus (creneHb, ko3dduuuent, yncio
TEOPETUYECKHX TapeioK) W KOJIMYecTBEHHass (MeToJbl aOCOIMIOTHOM KaauOpOBKM, BHYTpPEHHEH
HOPMHPOBKHM, BHYTPEHHEIO CTaHJapTa) OILIEHKa XpomarorpamM. I[loHsTHE O BBICOKOA(PPEKTUBHOM
XKHUIKOCTHOM Xpomatorpadumu.

20. BymaxkHass u TOHKOCJOWHas Xxpomarorpadus. Mx CyIIHOCTb, OCHOBHBIE XapaKTEPUCTHKHU.
Kosddunment noasmxnoctu. Matepuansl. CreneHb U KOd(DPUIMEHT pasleneHus, PacTBOPUTEIH.
DIIFOOTPOIHBIE PALIbI. BO3MOKXHOCTH, JOCTOMHCTBA U HEIOCTATKH.

21. HNonoobmennass xpomartorpadus. CymHocTh. HMoHOOOMEHHOE paBHOBecue. OHUTHI
(KaTUOHUTHI, AHWOHUTHL, aM(ONUTHI), EMKOCTHP HOHHTOB. OTambl pabOTBl B HOHOOOMEHHOM
Xpomarorpaduu Ha MpUMEpe OMpeIesICHHs COAepX)aHus Ccylb(aTa HATPUS B pacTBope. Bo3MokHOCTH,
JOCTOWHCTBA U HEJOCTATKH.



3. Pexomenoayuu no Hanucanuio u ogpopmaenuro pechpepama

Pedepar — 310 moknan oOydaromerocst Ha 3aJJaHHYIO MPENOJIaBaTEIeM TeMY, THO0 OCBEIICHHE
COZIEpP)KAHUS KaKOW-THOO CTaThH, KHUTH, HAYYHOU pabOThI MJIM HHOTO HAYYHOT'O TPY/A; 3TO aBTOPCKOE
UCCIIeI0BaHKMEe, KOTOPOE PACKPHIBACT CYTh 3aJaHHON TEMbI, OTPAXKAET M MPUBOIUT PA3IMYHbIC MHCHHUS 00
UCCIIeIyeMOM BOIIPOCE Wil po0JieMe U MPECTaBIsIeT TOUKY 3peHuUs aBTopa pedepara.

Pedepar, npencraBneHHbIN 00yYaIOMUMCS, TIOJDKEH OBITH BBIIIOJIHEH CAMOCTOSTEIILHO H
COOTBETCTBOBATH CJIENYIOUIMM TPEOOBAHUSAM:

1. Tema pedepata 10KHA COOTBETCTBOBATH OJIHOW M3 TEM, IPEACTABICHHBIX B criicke «TemaTnka
pedeparony.

2. O6beM paboTHI T0KEH OBITh HE MeHee 15 cTpanuIl u He Oosiee 25 CTpaHUIl IEYaTHOTO TEKCTa.

3. PabGota nomkHa ObITH BbINOJHEHA Ha ucTax (popmaTta A4 (210x297 MM) ¢ moiassMu BepxHee 2 CM,
HIDKHEE U JieBoe 1ouie — 2,5 cM, npaBoe — 1,5 cM. OcHOBHO#M TeKCT paboThl AoskeH ObITh Times New
Roman 14 kersem npu UCnoiab30BaHUN MEXAYCTpouHOro HHTEpBana 1,5. Otcryn B Havane ab3ana paBeH
1,25 cm. Hymepanust ctpaHul] CKBO3Hasi, HAUMHAas C TUTYJIbHOW CTPAaHUILIBI (HOMEp Ha TUTYJIbHOMN
CTpaHMIIE HE TPOCTABJIAETCS); HOMEP CTPAHULIbl PacIoaraeTcsi BHU3Y CTPaHUIIbI CIIpaBa.

4. I'lo cBoeii CTPYKTYpC pa60Ta J0JDKHa COACPKATD TI/ITy.]'IBHHﬁ JIUCT, COACPIKAHUC, BBCACHUC, OCHOBHYIO
4acCTb pa6OTBI, 3aKJIIFOYCHHUEC U CTTMCOK UCITIOJIb30BAHHBIX UCTOYHUKOB; B CJIy1dac HCO6XOI[I/IMOCTI/I -
IMPUIIOKCHUA.

5. TutynbHBIN TUCT OPOPMIISETCS B COOTBETCTBUM ¢ TpeOboBaHUAMU Akanemuu (Ilpunoscenue 1).

6. B «Conepxanun» 0003Havar0TCs BCe CTPYKTYpPHBIE YacTH paboThl OT BBEICHHUS JO CITUCKA
HCIIOJIb30BaHHBIX HCTOYHUKOB (M TIPHIJIOKEHUH, €CJIM TAKOBBIE UMEIOTCS) C YKa3aHUEM HOMEpa
CTpaHUIIbl, HA KOTOPOH HAaYMHAETCS pa3ledl.

7. Bo «BBeneHun» He06X0AMMO 0003HAUYUTh aKTyallbHOCTh PabOThI, IIENU U 3a7a4i paboThl, CTETIeHb
M3y4EeHHOCTH U30PaHHON TEMBI, METOIOJIOTHIO UCCIICTOBAHMS.

8. «OcHOBHAas 4acTh» HUCCIEI0BaHUS IPEACTaBIIsIeT co00i pakTHUeCKHil MaTepual paboThl, U3T0KEHHBIN
B JIOTUYHOM TIOCIIEIOBATEIIFHOCTH U PACKPBIBAIONINN N30paHHYIO TEMY PaOOTHI B COOTBETCTBUU C
MOPSIIKOM 0003HAaYEHHBIX BO «BBeneHnmn» 3a/1a4 1 HalpaBJICHHBIA Ha JOCTIKEHHE 0003HAYCHHOM 1IN
paboTHI.

9. «3BakmoueHune» npeacTaBisieT co00il CBOIHBINA UTOT Beell paboThl. B «3akimtoueHnn» aclupaHT JOJIKeH
IMPUBECTH BBIBOJEI 110 cBoeit pa60Te, JOKa3aB, 4TO 0003HaYEHHEIE BO ((BBC}IGHI/II/I)) 3aa4YU BBIIIOJIHCHBI.
Takum o0pa3om, «3aKITIFOUYeHHE) TIPEICTABIISIET COOOM JI0KA3aTEIHCTBO BHIMTOTHEHUS TTOCTABICHHOM B
Hayasie padoThI LEJIN UCCIESTOBAHMS.

10. «Cnucok UCTIOIB30BAHHBIX HCTOYHUKOBY MPENICTABIISIET COOO0I epeyeHb HCTOYHHUKOB,
MCIOJIb30BAHHBIX MPH HANMCaHUU paboThl. KonnuecTBO HCTOYHMKOB JOKHO OBITH HEe MeHee 10. B
Ka4yeCcTBE CTOUHUKOB MOTYT OBITh MCIIOJIb30BaHbl HOPMAaTHBHO-IIPABOBBIE AKTHI (IIPHU UCIOIb30BAHUU



HEIEHCTBYIOUINX PENaKIMi 3aKOHOJATEIbCTBA (KPOME KaK B LIENSIX MPOBEACHHS HCTOPUKO-TIPABOBOTO
CpaBHEHHMs) pabOTa HE MOXKET OBITh 3auTeHa), yueOHas U Hay4Has JIMTepaTypa, MaTepuaisl cetu Internet.
CrnucoK UCIOIh30BAHHBIX HCTOYHUKOB JIOJKEH OBITH MPEACTABIICH B BU/IE HYMEPOBAaHHOTO CIIMCKA,
CTPYIIIMPOBAHHOIO 10 BUJAM UCTOYHHKA:

A) HopmaTuBHO-TIpaBOBbIE aKThl U MEKIYHAPOIHbIE TOKYMEHTHI. PacroaratoTcst o I0puandeckoil cuie
C YKa3aHHeM UCTOYHUKA 0UIHAIBHOrO onydaukoBanus. [Ipy ucnoab30BaHuyM MaMsITHUKOB IpaBa
YKa3bIBAaeTCs UCMOJIb3yeMas B KAUeCTBE HCTOYHUKA XPECTOMATHSL.

b) CneunanbHas nuteparypa. YueOHbIE U HAyUYHbIE U3aHUsI pAacoaraloTcs B aji(paBUTHOM MOPAIKE C
yKa3aHHEM MECTa U roJia MyOIUKaI|K, U3AaTeIbCTBA U O0IIET0 KOJINYECTBA CTPAHHIL.

B) Ilepuoaunueckue nznanus. Pacnonaratorcs B andaBUTHOM NOPSAJIKE C YKa3aHUEM HAaUMEHOBaHUS
MEPUOINIECKOTO H3/IaHusl, HOMEpa U JIaThl (roj1a) MyOIUKalui, HOMEPOB CTPAHUII, HA KOTOPBIX
pacroJiaraeTcsi JaHHas CTaThbs.

I') DnexTponnble ucTouHuku. Pacnonararotces B andaBUTHOM MOPSIIKE C yKa3aHUEM aJipeca B CETH
Internet (URL) 1 naToii mocieHero 03HaKOMJICHUS CTYACHTA ¢ MaTepUaIoM, HAXOASIIUMCS IO
yKa3aHHOMY afIpecy.

11. B cnydae Hanuuus B paboTe MpHIIOKEHUH, OHU pacnoiaratorces rnocie Crircka UCIob30BaHHBIX
HMCTOYHUKOB M BKJITIOYAIOTCS B OOIIYI0 HyMEpAIlWiO CTPAHUII.

12. B pabote A0KHBI ObITh YKa3aHbl CCHIIKM Ha MPUBOAMMBIE B pa0OTE JaHHbIE (LIUTATHI,
cTaTUCTUYecKue faHHble U T.11.). Cepuiku opopmitsitores 10 kernem mpudTtom Times New Roman.
Hym™mepanus ccbuiok ckBo3Has 1o Beeit paboTe.

4. Pekomenoayuu no peuwienuto pacienmHsix 3a0au.

Jlnist pereHust CTaTUCTUYECKHX 337124 11e71€c000pa3HO MOCTPOUTH aITOPUTM UX perieHus. Taxxke
pEeKOMEeHAyeTCs 0 BO3MOXKHOCTH I0JIb30BaThes mporpammoit Microsoft Excel. XKenarensHo
II0JIB30BATHCS KAIBKYIATOPOM, €CIIU €CTh TaKasi BO3MOKHOCTb, TaK KaK CTATUCTUYECKHUE BBIYNCIICHUS
CJIO’KHO MPOBOJUTH BpyuHYI0. OOyuaronmmces cieayer:

1. YHopsiounTh UCXOJHBIE JaHHBIE, TPEOyIOIIME aHalu3a, MO ONPEAEICHHOMY MPU3HAKY.
Ecnu ecTh BO3MOXKHOCTb, PaCHpeAeTUTh MOTYyYUBIINECS TPYIIBI B UMEIOLIUICS TaOIMUHBIA TpOoLIeccop
(Excel).

2. [Ipn HexBaTke JaHHBIX HUX MOXKHO BBIYMCIUTH, HCIOIb3Yysl MaTeMaTHYeCKHEe |
CTaTUCTUYECKUE (POPMYIIBI.

3. [IpoBecT pacyerbl, HAWTH HMCKOMYIO 3aKOHOMEPHOCTb C HCIOJIb30BAaHUEM YKe
yrnopsaoueHHbIX 3HaueHu. [Ipu pacuérax Bcersaa cieayer moib30BaThCsi CTATUCTUYECKUMU (DopMynaMu
(cpennue, kod3(pPUIMEHTHI, MHAEKCHI, MOKazarenu). Bce ¢GopMynbl MOXHO HaWTH B TEOPETHUECKUX
MCTOYHHKAX BMECTE C MOJIPOOHBIMH OOBSICHEHUSIMHU.

4. B HEKkoTOpBIX cilydasx TMOJY4YMBIIMECS JAHHBIE pacdy€ToB CcIEAYeT IPENCTAaBUTH B
rpapuueckoM (popmare. MOKHO BOCIOIB30BATHCS BCTPOCHHBIMU cpeacTBaMu Excel mist Bu3yanmzanuu
rpaduKoB, TUArpaMM H T.JI.



5. Crenyer cONOCTaBUTh U MPOAHAIM3UPOBATH BCE JAHHBIE, KOTOPBIE MOJYYHIUCh B XOJIE
BBIYHCIICHUN U rpaduiecKue JaHHbIE, €CIM TAaKOBbIC OBUIH MPEICTABICHBI B MPEABLAYIIEM Iiare. Takum
00pa30oM HaXOJUTCS OTBET Ha IMOCTABJICHHYIO 3a7a4y.

5. Pexomenoayuu no pabome c 1umepamypoil.

JIro6as popma camocToATENbHON pabOThl 00yUaroerocs (MOAroTOBKa K CEMMHAPCKOMY 3aHATHUIO,
HamucaHue scce, pedepara) HaUMHACTCS C U3yYEHHUS] COOTBETCTBYIOLICH JIMTEPATyphl, Kak B OUOIHOTEKE,
TaK ¥ JioMa.

PexoMenganuu 00y4arommmes:
- BBIOpaHHBIA HCTOYHUK JIUTEPATyphl IEIeCOO0pa3HO BHHUMATEIBHO MPOCMOTPETH; CIEAYyeT
03HAaKOMHTbHCSI C OTJIaBICHUEM, IPOYUTATh AHHOTALIMIO U MPENUCIOBUE; LIEIeco00pa3HO €€ MPOIUCTATh,
paccMOTpeTh WILTIOCTPAIMH, TAOJIUIBI, THArpaMMBI, TIPUIIOKEHUS; TAKOE MTOBEPXHOCTHOE O3HAKOMIICHUE
MI03BOJIUT y3HaTh, KAKUE IJ1aBbl CIEYET YUTATh BHUMATEIbHO, @ KAKWE IPOYUTATH OBICTPO;
- B KHHUIE WIHM JXypHaje, NpUHAIJIEKAIlUe caMOMy OO0y4aroulemMycs, KIJIIOUEBblE MO3HIMH MOXHO
BBIICTISITh MapKepoM WM JlelaTh TIOMETKM Ha ToJsAX; npu pabore ¢ HHTepHET-UCTOYHHUKOM
11e1eco00pa3HoO TAKXKe BHIIEIATH BAXKHYIO HHPOPMAITHIO;
- €CJIM KHUTA WM KypHAI He SBISIOTCS COOCTBEHHOCTHIO 00YYaroIerocs, TO eJIeco00pa3Ho 3aMuChIBaTh
HOMEpa CTpaHHI], KOTOpPbIe MPUBIEKIN BHUMAaHHE, MO3KE CIEAYeT BEPHYThCS K HUM, MEPEUUTATh HIIU
nepenucarth HYXHYIO HWHGpOpManuoo; (QHU3MUECKOe IeCTBHE IO 3alUCHIBAHUIO IIOMOTAeT MPOYHO
3aJI0KUTh JAHHYI0 HHPOPMALUIO B «OaHK MaMSATI».

Brinensitores cneayronye BUIAbI 3aUceit pu padoTe ¢ TUTEPATYPOK:
KoHcnekr - kpaTkasi cxeMaTudeckasi 3aich OCHOBHOT'O COJIepKaHusl HaydHOH paboThl. Llenbio sBisercs
HE IMEPENUChIBAHUE JINTEPATYPHOIO HCTOYHMKA, & BBIABICHHE CHCTEMBI JI0Ka3aTENIbCTB, OCHOBHBIX
BBIBOJIOB. KOHCIIEKT TOJKEH COYETaTh MOJHOTY U3JI0KEHUSI C KPATKOCTBIO.
[MuTaTa - TOYHOE BOCHPOM3BEIEHUE TEKCTAa. 3AKIIOYAECTCS B KaBBbIYKM. TOYHO yKa3bIBaeTCs CTPAHMLA
HCTOYHHKA.
Te3ucel - KOHIIEHTPUPOBAHHOE U3JI0KEHUE OCHOBHBIX IOJIOXKEHHUH IPOUYNTAHHOIO MaTepraa.
AHHOTaIUA - OYEHb KPATKOE U3JI0KEHUE COAECPKAHUS POUNTAHHONU pabOTHI.
Pe3tome - Haubosee o01Me BBIBOBI U TIOJI0KEHUS pabOThI, €€ KOHIENTYalIbHbIE UTOTH.

3anucu B TOW WM MHOU ()OpPME HE TOJIBKO CIIOCOOCTBYIOT MOHUMAHHIO U YCBOECHUIO U3y4aeMOTO
MaTepuasa, HO U IIOMOTaloT BhIpabaThIBaTh HABBIKU SICHOTO WU3JIOKEHUS B MHCbMEHHON (opMme TeX WM
MHBIX TEOPETUUYECKUX BOIIPOCOB.



