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1. OFbEM JUCIUIIJINHBI B 3BAYETHBIX ENJUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCHA C
IPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

33ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 108
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 10
caMocCTOsTebHas paboTa 94
4aCOB Ha KOHTPOJIb 4

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

Kype 4
Bun 3anaruit vI | PII Hroro
Jlexupn 4 (4 |4 |4
JlabopatopHbie 6 6 6 6
Hroro ayxn. 10 (10 |10 |10
KonrakrhHas padora |10 |10 (10 (10
Cam. pabota 94 194 |94 (94
Yacel Ha KOHTPOJIb 4 4 4 4
Hroro 108 | 108 | 108 | 108
Buae! KOHTpOIIS Ha Kypeax:
3auer 4 ceMecTp

KonTponbHas pabora 4 ceMecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

2.1

CchopmMupoBaTh COBpeMEHHOE MPEICTABICHHE 00 OCHOBHBIX MPUHIINTIAX XUMUYECKUX U (PU3UKO- XUMHUYECKUX METOJIOB
HCCIEeI0BaHMs.

3. MECTO JUCHUIIJIMHbBI (MOAYJIS) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pa3men) OIL: | b1.0

31

TpeboBanus K NpeaBapuTe/IbHON NOATOTOBKE 00y4a0IIerocs:

3.1.1

MeToIbI YKOJIOTHUECKHAX UCCIIE0BaHUMI

3.1.2

Hay4no-uccrenoBatenbekast padoTa (MoTydeHHe IIepBUYHBIX HABBIKOB HAYYHO-HCCIIEAOBATEILCKON pabOThI)

3.13

VYueOHast TEXHOJIOTHYECKas! (TIPOSKTHO-TEXHOJIOTHYECKast) PAaKTHUKA

3.14

T'eonorus

3.1.5

T'eoskomorus

3.1.6

OO0111ast SKOIOTUs

3.1.7

O3HaKkoMUTeIbHAS IPAKTUKA

3.1.8

TTouBoBeeHE

3.1.9

dusnka

3.1.10

Hudopmarnka

3.1.11

MaremaTuka

3.1.12

Xumus

3.2

Jducuuniaunel (MOIY/I4) U PAKTHKH, AJIS KOTOPbIX OCBOEHHE TAHHOMN JUCUMIJIMHBI (MO1YJ/Is1) HEOOXOAUMO KaK
npeAliecTBYIOLIEE:

3.2.1

3ammTa BEITYCKHON KBaNMM(UKAIIMOHHOH padoTHI, BKIIIOYAs TOTOTOBKY K IIPOIIEIype 3allUTh ¥ IPOLEAYPY 3aIlUThI

4. KOMITIETEHIIHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIIUITJINHBI

(MOZLY.JIS)

OIIK-3 :

Crnioco0eH mpuMeHSITh 0a30Bble METOAbI IKOJIOTHYECKUX MCCIIeI0BAHNI 11 pelieHus 3a1a4 NpogecCHOHATbHOI

ACATECIbLHOCTH

OIIK-3.2

: Bnanets 06a30BEIMHU MCTOJaMH ﬂa6opaT0pme 3KOJIOTHYCCKUX HCCHCI{OBaHHﬁ, AKTUBHO MCIOJIB3YEMbIX IJIsI pEHICHUA

3a/1a4 IPO(eCCUOHATBHON JeATeNbHOCTH

5. CTPYKTYPA U COAEPKAHUE JUCLUIIIMHBI (MOLY.JIS)

Kon HaumeHoBaHue pa3neioB u Cemectp / | Hacos | Unaukaropsl | Jluteparypa | HHTepaxr. IIpumeuyanne
3aHATHSA TeM /BUJ 3aHATHSI/ Kypc
Paznen 1. KauecTBeHHBIH
aHaJIu3

1.1 Crpykrypa COBpeMEHHO 4 1 OIIK-3.2 J1.1 0
AHAIMTHYCCKON XUMUU. JI1.2J12.1
KauecTBeHHBIN aHANMM3. J12.2
Bunpr ananmn3a. OCHOBHEIC STaIlbI JI2.3J13.1
MIPOBEICHUS aHAJIN3A U €]
KIacCU(pUKAIS METOJOB aHaJIH3a.

AHaTUTHYECKUI CUTHAJ, TIpeIes
oOHapy KeHHsI, N30U-paTebHbIE H
cnenr(puvecKkiue METOAbI.

/JIex/

1.2 TexHnka 6€3011aCHOCTH. 4 2 OIIK-3.2 JI1.1 0
W neHTnduKams KaTHOHOB JI1.2J12.1
KUCJIOTHO-IIEJIOYHBIM METO/I0M. J12.2
AHanuTHueckas Kiaccu(uKanus JI2.3J13.1
aHMOHOB 21

/J1a6/

Paznen 2. KoanyecTBeHHbIH
XMMHYECKHI aHAIH3




2.1

MeToab! KOIMYECTBEHHOTO
XUMHYECKOTO aHaJIN3a.
I'paBuMeTpudeckuil MeTox,
aHam3a. MeToabl OCaXKACHUS U
OTIOHKH B TPaBUMETPHHU.
TpeboBanus k ocagkaM. Beibop
ocaauTens. BrusHue pa3smuuHbIX
(haKTOpOB PACTBOPUMOCTH
ocazkoB. Vcnionb30BaHue 3TUX
METOJIOB B aHAJIH3€ OOBEKTOB
OKpY’Karollei cpeapl

TurpuMeTprudeckuii MeTox
aHanu3a. CTaHAapTHBIE PACTBOPEI.
Bunpl TuTpoBanus: npsimoe,
o0paTHOe, 3aMeCTUTEIBHOE.
PacueTsl B THTpUMETPHH.
OCHOBHBIE METOJbI THTPUMETPUH.
KucinoTHo-0cHOBHOE TUTpOBaHHUE,
OKHCJIMTEIHHO-
BOCCTaHOBHTEILHOE,
0CaJUTENIBHOE U
KOMITICKCOHOMETPUIECKOE
TuTpoBaHue. Vcronbp30BaHue ITUX
METOJIOB B aHaJIN3€ 0OBEKTOB
OKpY>Karollei cpeapl

/Jlex/

1.5

OIIK-3.2

J1.1
J.2J12.1
2.2
J12.3J13.1
o1

2.2

1. Onpexnenenue coaepskaHust
KHCJIOT B CTOYHBIX BOJIaX METOJIOM
TIPSIMOTO THTPOBAHUSL.

2. Metox 0OpaTHOTO TUTPOBAHUS B
aHaJIM3€ COCTaBa MOYB.

/J1ab/

OIIK-3.2

J1.1
J1.2J12.1
2.2
J12.3J13.1
o1

Paznen 3. KonnyecTBeHHBIH
HHCTPYMEHTAJILHBIN aHATU3




3.1 DUBUKO-XUMHYECKHE METOIBI 4 1.5 OIIK-3.2 JI1.1 0

aHanuza. DIEKTPOXUMHYECKUE JI1.2J12.1
MeTtons! aHanm3a. Kimaccuukanms 2.2
(DU3UKO-XIMUYECKIX METO/IOB J12.3J13.1
ananu3za. CriocoObl pacueTa 21

KOHLIEHTpaLUii: METOJI CpaBHEHUS,
METOJ] KATMOPOBOYHOTO Tpaduka,
MeToJ 1o6aBok. Obmas
XapaKTepUCTHKA
ANEKTPOXHUMUIECKIX METOIOB
ananm3a. Knaccudukarus smexrpo
-XUMHUYECKUX METOJIOB.
Hcnonb3oBanue 3TUX METOAOB B
aHaJM3e 0OBEKTOB OKPYXKAIOIIEH
cpeabl

OnTuyeckue (CrieKTpaabHbIe)
MeTOJIbI aHanm3a. Kimaccudurarst
OTITUYECKIX METOOB aHAIH3A.
Mertozbl MONEKYIApHOU
CHEKTPOCKONINH. MeTo1bl aTOMHOM
cnekrpockonuu. Vcnonp3oBanue
9THX METOJIOB B aHAIN3€ O0HEKTOB
OKPYKAaIOLIEH cpesibl
Xpomarorpaduaeckie MeTOIbI
aHam3a.

Knaccudukanuns
XpoMaTorpaduaecKux METOI0B
aHanmu3a. Xpomarorpaduiaeckie
napamMmeTpsl. Vcrons30BaHne 3TUX
METOJIOB B aHAJIM3E OOBEKTOB
OKpY>Karollei cpeapl

/JTex/

32 1. Metox TypOUIUMETPHUIECKOTO 4 2 OIIK-3.2 J1.1 0
ompezeneHus Cynb(}haToB B JI1.2J12.1
TIPUPOHBIX BOJIAX. J12.2
2. Konopumerpuueckoe JI2.3J13.1
ofpeJieNieHue HOHOB aMMOHHUS C 21
peakruBoM Heccrepa.

/J1ab/
Pazpnen 4. CamocTosiTe/ibHAsS
padora

4.1 N3ydenune TeOpeTHUECKUX 4 94 OIIK-3.2 J1.1 0
BOIPOCOB. BrinonHenue JI1.2J12.1
NIPAKTUYECKUX 3a7aHuil. Pemenue 2.2
3amad. /Cp/ JI2.3713.1

31
42 ITonroroBka k 3aueTy /3a4ét/ 4 4 OIIK-3.2 JI1.1 0
JI1.2J12.1
2.2
J12.3713.1
31

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpoJibHBIE BONIPOCHI M 3aJaHUS

Pa3nen 1 «KauecTBeHHbIH aHanm3y. Bonpocs! Ha Temy: «KauecTBeHHBIH aHamN3. AHaNHTHYECKas KIaCCU(PUKALNA KATHOHOB
annoHoB» (TK 1)

ITpoBepsieMble KOMIIETEHIHN:

- TIK-2: obmamaTe 6a30BBIMH 3HAHMSIMH (DyHIAMEHTAIBHBIX PAa3elIOB GU3NKH, XUMHUH M OHOJIOTHH B 00BeMe, HEOOXOTUMOM IS
OCBOEHHA (DH3UUECKUX, XUMHUECKIX U OHOJIOTHIECKUX OCHOB B 3KOJIOTHH U IIPUPOONONb30BAHUY; BIAAETh METOJaMU
XHMHUYECKOTO aHAJIN3a, a TAKKE METOIaMU 0TOOpa U aHaJIN3a Ie0JIOTHYECKHX M OMOJIOTMYECKHX MTPO0; UMETh HABBIKU
UICHTH(HUKAIIMN U ONICAHKS OHOIOTHYECKOTO Pa3HOO00pa3us; ero OLeHKH COBPEMEHHBIMH METOIaMHU KOJITYECTBEHHOH 00paboTKH
nH(pOpMAaIH.

- OK-1: BnageTts KynbTypoil MBILUIEHUS, CHOCOOHOCTBIO K 000OLIEHNUIO, aHAIN3Y, BOCIPHIATHIO HHPOPMAIIH, TOCTAHOBKE IIeNTU U
BBIOOPY ITyTEH ee JOCTHKEHHUSI.




1. JlaiiTe onpeneneHue KaueCTBEHHOMY XMMHUECKOMY aHAIN3y. B ueM 3aKIrouaeTcs ero OTJINYUe 0T KOMMUECTBEHHOTO?
2. Yro Takoe aHanMTHYECKas peakiys? Kakue THIIBI peakiyii Ipy 3TOM MOTYT OBITH HCIIOJIb30BAHbI?

3. Kaxum TpeOoBaHHIM TOJDKHA YIOBICTBOPATH aHATUTHUICCKAS PEAKIIS?

4. Yto Takoe aHaNHTHUYEeCKHH curHan? Kakue aHalTUTHYeCKre CUTHANKI BB 3HaeTe?

5. YUro takoe npenaen oOHapyxkeHHus?

6. Kak kmaccuuuupyroT peakuny o TEXHUKE UX BBITTOIHEHUS?

7. Yto Takoe cnenupuaHocTh? OXapakTepu3yiTe CrieluQuiecKie H H30NpaTeIbHbIe PEaKIIHH.

8. Kak xraccupunupyroT MeTobI KaUeCTBCHHOTO aHAHM3a B 3aBUCHMOCTH OT KOJIMUYECTBA aHATU3UPYEMOT0 BelecTBa?
9. Oxapakrepusyiite ApoOHbIH METO]| 0OHAPYKEHHST HOHOB.

10. B kakoM ciny4ae M Kak IPOBOJST CUCTEMaTHYECKUI X0/ aHanu3a?

11. YTo Takoe IpymIIOBOH pPEareHT, ¥ KaKUM TPEOOBAHHUSIM OH JOIDKCH YHOBICTBOPSTH?

12. TTo xakoMy IpUHIIMITY HOHBI JEST Ha aHaJIUuTHUeckre rpynnsl? Ha uem ocHOBaHa aHamUTHYeCKas Kiaccu(UKalus KaTHOHOB U
aHHOHOB?

13. Kakue cxeMbl aHaIM3a UCIONb3YIOT ATl pa3AeieHUsl KaTHOHOB?

14. Yo HEOOXOAUMO OMpPEIEITHTh B IIPEABAPUTEIBHBIX HCIBITAHUIX IIPH 00HAPYKEHUN HEU3BECTHOTO KaTHOHA?

15. YUro HeoOX0MMO ONPEACIIUTh B IIPEABAPUTEILHBIX UCIIBITAHHUSAX ITPU OOHAPYKEHUN HEM3BECTHOTO aHHOHA?

Paznen 2 «KonudyecTBeHHbIN XuMHUeCKuil ananu3». Bonpockl Ha TeMy: «TeopeTuyeckue OCHOBBI U PACUETHI B TPABUMETPUUECKOM
Mmetoze ananuza» (TK 2), «TeopeTrueckrue OCHOBBI M pacueTsl B THTpUMeTprueckoM MeToze aHanuza» (TK 3)

ITpoBepsieMble KOMIIETEHIHN:

- TIK-2: obmamats 6a30BBIMHU 3HAHISIMHU (DPyHIAMEHTAIBHBIX PAa3eNIOB GU3NKH, XUMHUH M OHOJIOTHH B 00BeMe, HEOOXOIUMOM IS
OCBOEHH (DH3UUECKUX, XUMHUECKIX U OHOJIIOTHYECKUX OCHOB B 3KOJIOTHH U IIPUPOIONONb30BAHUY; BIAIETh METOJaMU
XMMHUYECKOTO aHAJIN3a, a TAKKE METOIaMU 0TOOpa U aHaIN3a I'e0JIOTHYECKUX M OMOJIOTMYECKHX ITPO0; UMETh HABBIKU
UICHTH(HUKAIINN U ONMHICAHNS OHOIOTHYECKOTO Pa3HOO0Opa3usl; ero OIeHKN COBPEMEHHBIMH METOJaM1 KOJITYECTBEHHOH 00paboTKH
uH(pOopMaIH.

- OK-1: BnaneTts KynbpTypoil MBILUIEHUS, CIOCOOHOCTBIO K 000OIIEHNIO, aHAIN3Y, BOCIPHATHIO HHPOPMAIIH, TOCTAHOBKE IENTU U
BBIOOPY ITyTEH ee JOCTHKEHHUSI.

Bomnpocs! Ha Temy: «TeopeTHueckie OCHOBBI M PacueThl B rpaBUMETpHIecKoM MeToje aHamms3a» (TK 2)

1. B uem 3akmo4aeTcs CyLHOCTb MPaBUMETPUUECKUX ONpeaeieHuii no Metony ocaxaenus? Ilo merony oTroHku?

2. Uro Taxoe ocaxknaemas popma? Becosast popma? Kakne TpeOOBaHUS MPEABSIBIAIOT K HUM B TPaBUMETPHICCKOM aHaH3e?

3. Kakas 13 creqyromux cojiel KabIust Oosiee BCETo MPUTroIHa B KadecTBe ocaxaaeMoit popmsl: CaSO4 (ITP = 2,37-10-5), CaCO3
(ITP = 4,8-10-9) u CaC204 (ITP = 2,3-10-9).

4. [IpuroaHsl 11 B KauecTBE BecoBOr Gopmbl Takue coeauneHus kak AI(OH)3, Cu(OH)2 ? 3aueM uX MPOKAJTUBAIOT B X0OJI¢ aHAIN3a?
ITouemy CaCO3 siBisiercst bonee ymoOHOM BecoBolt popmoit, uem CaO ?

5. IloueMy KalbIIMii OCaXAIOT B rpaBUMeTpudeckoM aHanmse aeiicteueM (NH4)2C204, a ne Na2C204? Yewm ntyurie ocaxaaTh
Agt , pactBopom NaCl wiu HCl1 ?

6. ChopMmynupyiTe NMpaBUIO MPOU3BEICHHUS PACTBOPUMOCTH. HamuimuTe ero Matematuaeckoe Boipaxkenue st CaCO3.

7. Uro Taxoe aktuBHOCTH? KoadduimenT akruBHOCTH? B Kakux ciydasx ko3¢ (GHIHEHT aKTHBHOCTH MOKHO CIUTATh PaBHBIM
eauuuie?

8.Uemy paBubl aktuBHocTH a_([1Fel1”°(3+) )ma ([ICI[1*-) B 0,0083 M pactBope FeCl3, ecnu f ([1Fe[1°(3+))=0,20,f
(LC1OM-)=0,80 ?

9. Uro Taxoe HOHHAs cuia pacTBopa? UeMy paBHa HOHHas CHJIa pacTBOpa, copepxartero B 1 11 0,01 M K2S04?

10. Kakyro nenb npecienyroT, ynoTpeOsass npy ocaxxaeHUn n30bIToK ocaaurens? [Touemy Henb3st OpaTh CIMIIKOM OOJBIION
M30BITOK €T0?

11. Yem oObsACHAETCA BIUsIHNE BennauHbI pH pacTBopa Ha MOTHOTY OCaKAEHHS MaJOPaCTBOPHMBIX 3JIeKTpoauToB? B kaxmx
CIIydasix 9TO BIHMSHUE MPOSBISIETCS CUIBHO U B KAKUX OHO MOYTH HE CKa3bIBaeTCs?

12. Yro Takoe mackupoBka? Kakoe 3HaueHHEe OHA UMEET MpH aHaIu3e?

13. Ot xakux (haKTOPOB 3aBUCHT BO3MOXKHOCTH MACKHPOBKH TOTO FJIM HHOTO HOHA KakKUM JIN00 MacKupylomumM cpencteom? Kaxoe
3HaUCHHE UMeeT YIoTpeOlieHne H30BITKAa MACKUPYIOIIEro CpeacTBa?

14. Yro Takoe coocaxxaenue? [loueMy npu rpaBUMETpUMUYECKOM aHAJIN3€ MPEXOAUTCS MPENYIPEKAATh COOCAKICHHUE?

15. Kakumu crioco6amMu MOXHO YMEHBIITUTE COOCaXIcHHE?

«Teopernyeckue OCHOBBI M pacyeThbl B TATpUMeETpUdeckoM Metoae anainuza» (TK 3)
B uéM CymHOCTh THTPUMETPUUECKOTO aHaIHu3a?
KaxuMm TpeOoBaHMAM OIDKHEI yIOBIETBOPATH PEAKINH, IIPUMEHSACMbIE JUI THTPOBAHUS?
Uro Takoe TOYKa HSKBHBAJCHTHOCTH, KaK €€ ONmpenemstoT?
Kak xraccuunupyroT MeToabl THTPUMETPUUECKOTO aHanu3a’?
B gém cymHOCTh MeToa IPSIMOTO THTPOBAHHS, METOa 0OPaTHOTO THT "POBAHUS?
Kaxue peakiuu sexaTr B OCHOBE MeTOJla HEUTpaiu3auuu?
Uro Takoe BOJOPOIHBIN W TMIPOKCHIBHBIM MOKa3areinun?
YTo Takoe KOMILIEKCOHOMETpHsI?
Urto Takoe komIuiekcoHbl? [y yero oHu npumeHstoTca?
Ilepeuncnure U3BECTHBIE BaM KOMILIEKCOHBIL.
Iepeuncnaure U3BECTHBIE BaM CIOCOOBI ONpENENeHHs] SKBUBAIEHTHON TOYKU B KOMIUIEKCOHOMETPUYECKOM TUTPOBAaHMU.
UYro Takoe MeTaUIMHIUKATOPEI? KakuMu cBOWCTBaMH OHHU 00IamaroT?
Kaxue mMeronbl KOMILUIEKCOHOMETPUUECKOTO THTPOBaHUs Bbl 3HaeTe? OXxapakrepusyiTe KaxAbld U3 HUX.
Kakoe 3HadeHHe MMeeT KOMIUIEKCOHOMETPHUsI B METOAAX aHalu3a OKpY)Karolei cperbl?




B 4eM cymHOCTh OCaIuTENBHOTO TUTPOBAHUSA?

Uro Ha3pIBaloT apreHToMerpuei? Kakue peakuuu Jiexxar B OCHOBE apreHTO- METPHUECKOT0 TUTPOBaHMS?

Kaxum MeTonoM onpenensioT coaepkaHue XJIOpUaAoB B BoAe? B dueM 3a—KiIo4aeTcsl CyIIHOCTh 3TOro Merona?

Kakue mOHBI MEIIAOT ONpPENeNICHUIO XJIOPUI-HOHOB B BoAe? Ha3oBuTe cro—coObl UX ycTpaHEHHS.

Uro Takoe okucnutens? BoccranoButenb? UTO ¢ HUMH MPOUCXOAUT B OKHCIH-TENEHO-BOCCTAHOBUTENBHBIX PEAKIHUIX?

Yro Takoe CTaHAAPTHBIA BOJOPOAHBIN autekTpon? Yemy paBeH MOTEHLMAN Ta—KOTo »JeKrpoaa?

Uro Takoe CTaHIAPTHBIH OKUCIUTEIFHO-BOCCTAHOBUTENBHBINA (DIIEKTPOIHBIN) MOTEHIHAT?

Kakue mHIMKAaTOPHI HA3bIBAIOT OKUCIUTEIBHO-BOCCTAHOBUTENBHBIMU? [loueMy mpu mepMaHraHaTOMETPHUECKUX
OIpeIeNeHUsIX UHAUKATOP HE HY>KEeH?

Kak ompenenuts HHTEpBAI Niepexoaa peaokc-uHaukaropa? OObICHUTE HA TIpUMeEpe.

Paznen 3 «KonndyecTBeHHBI HHCTPYMEHTANBHBIN aHalu3». Borpock! Ha Temy: « TeopeTHueckre OCHOBBI U pacueThl B
3JIEKTPOXUMHUYECKHX MeToaax aHanuza» (TK 4)

IIpoBepsieMble KOMIIETCHITNH:

- TIK-2: o6magate 6a30BBIMU 3HAHUSAMH (PyHIAMEHTANBHBIX PAa3IeNoB (PU3UKU, XUMUH U ONOJIOTHU B 00beMe, HEOOXOAUMOM ISt
OCBOCHUSI (P3NYECKIX, XHMUYECKUX 1 OMOJIOTHYECKUX OCHOB B 3KOJIOTHH U IIPUPOAOINIOIb30BaHNH; BIIAJICTh METOAMH
XAMHYECKOTO aHAJIN3a, a TAloKe METOIaMH 0TOOpa M aHaJIi3a TCOIOTHYESCKIX M OMOJIOTHYECKUX MTPO0; MMETh HaBBIKI
UCHTU(HUKAIINY U ONMHICAHNS OHOIOTHYECKOTO Pa3HOOOPa3Hs; ero OLCHKN COBPEMEHHBIMH METOJaMHU KOJIYECTBEHHOH 00paboTKu
UHPOPMALIUH.

- OK-1: Bnagers KyJIbTypoO# MBIIIICHHS, CIOCOOHOCTBIO K 0000IIEHHIO, aHAIIN3Y, BOCIIPUSTHIO HH(POPMALMH, IOCTaHOBKE 1IN U
BBIOOpY IyTeH ee TOCTIDKCHNUS.

Ha ueM ocHOBaHBI 3/IEKTPOXUMHYECKHE METOJbl aHanu3a? JlaiiTe nx wiac—cH(UKALHUIO.

B gem cocToHT CynTHOCTH MOTEHIIMOMETPUH?

Uro Takoe anemeHT 0e3 nepenoca? Llenb ¢ mepeHocom?

Kakue snexrpoabl Ha3bIBAIOT UHAMKATOPHBIMU? DJEKTPOAOM CpaBHEHUS?

Kaxue ocHOBHBIE KIacChl MHAMKATOPHBIX 3JICKTPOAOB HCIOIB3YIOTCA B MO TeHIoMeTpun? Jlaiite kiaccudukannio
MOHCEJIEKTHBHBIX JIEKTPOJIOB.

OxapaxrepusyiiTe TBepAble U *KUAKHE MeMOpaHHbIE 3IEKTPOIbI.

OxapaxrepusyiiTe ra3ouyBCTBUTENbHBIN 3ekTpo. ['ie oH npumenseTcs?

Ha 4yeMm ocHOBaH mpUHIONI PabOTHI AIEKTPOI0B-OHOAATINKOB?

Kaxue cucrembl Ha3bIBalOT AJIEKTPOAOM IEPBOrO poAa U BToporo poza? B yem ux orinuue?

Kakue snexrposabl cpaBHEHHsI BaM W3BECTHBI? DJIEKTPOAAaMHU Kakoro poAa OHU SIBISIOTCS?

B uem cymHocTb npsMoil moTeHoMeTpun?

B dgem cymHOCTh MeTOa IOTEHIIMOMETPIYECKOTO THTpoBaHMA? Kak ompemennuTh TOUYKy SKBHBAICHTHOCTH B 3TOM
meroje?

Kakue npubopsl ucrnons3yioT B noteHnuomerpun? Kak HacTpouth npubop mo 6ydhepHbIM pacTBOpam?

Pacckaxure mopsmok paboTsl Ha mpudope tumna pH-merp mmmmmBonsT-MeTp pH-121 npu usmenennu pH pacteopa? OB-
NOTEHIIMANa CUCTEMBI?
Kaxum MeTon0M ompeensioT o01yto meI0uHoCTh BoAbl? Kakue peakuny npu 3TOM NPOTEKatoT?

Bomnpocs! i mpoBeieHHs IPOMEXKYTOUHOH aTTecTaluy B (popme 3aueTa:

L. KauecTBeHHBIH 1 KOIUYECTBEHHBIN aHAIU3 B aHATMTUYECKOH XUMHUU.

2. Krnaccudukaryiss HOHOB B KaUe€CTBEHHOM aHAJIH3E.

3. XapaKkrepucTUKa aHAIUTHYECKUX pEaKUuil.

4. MeTo/b! KaUECTBEHHOTO aHANN3a.

5. AHaJIUTHYECKUI CUTHAI, Ipesiesl 0OHapyKEeHHsI.

6. W36upaTtensHbIe W CTICM(HUYSCKIAEC METO/IBL.

7. MeTtoabl KOJIMYECTBEHHOIO XUMHUYECKOIO aHaJIN3a.

8. CyIHOCTh TPaBUMETPUYECKOTO METOJA aHAIIU3a.

9. MeTtoabl OCaXA€HUsI U OTTOHKU B I'PABUMETPUM.

10. TpeboBanus k ocagkam. Beibop ocamuTems.

1. BrnusHIe HOHOB Ha PACTBOPHUMOCTh OCAJKa, COJIEPIKAILEro OJHOMMEHHbIE HOHBL
12. BrausiHEEe MOCTOPOHHUX 3JEKTPOIUTOB HAa PACTBOPHUMOCTb.

13. BnusHue temnepaTypbl U IPUPOBI PACTBOPUTENS HA PACTBOPUMOCTb.
14. BriusHIE KOHIEHTpAIlMM HOHOB BOJOPOAA HA PACTBOPUMOCTb.

15. BrnusHue nporeccoB KOMILIEKCOOOPa30BaHUs Ha PacTBOPUMOCTh. MacKHpOBKa.
16. CoocaxJeHue. YMEHbIICHUE COOCAXKICHHUS.

17. IIpuMeHeHre rpaBUMETPUM B AHAINU3€E OKPY>KAIOLIEH Cpebl.

18. CyIHOCTh TUTPUMETPHUUECKOTO aHAIH3a.

19. Knaccudukarus THTPUMETPUUECKUX METOIOB IO CIIOCO0Y THTPOBaHUS
20. OCHOBHBIE METOJIbl TUTPUMETPUUECKOIO aHAIU3a.

21. TpeOoBaHMA K peakiysM, IPUMEHAEMBIM B TUTPHUMETPHUECKOM aHAJU3E.
22. CyIHOCTh METO/a KUCIOTHO-OCHOBHOTO THTPOBaHMS.

23. WHaukaTopbl B METOJIE KUCIOTHO-OCHOBHOIO TUTPOBAHUSI.

24. OO0mas XxapakTepuCTUKa METOJIOB OCAXKICHUS W KOMILIEKCOOOpa30BaHusl.
25. Cnioco6bl pUKCHPOBAaHUSI TOUKU HKBUBAJEHTHOCTH.




26. Penoxcumerpust. Kmaccuduxamnust MeTo10B B peIOKCUMETPUHI

217. OKHCITUTENBHO-BOCCTAHOBUTENBHBIH NMoTeHIUan. DakTopsl, BIUSIONIME HA BENUYMHY MO-TEHIHANA.

28. OCOOEHHOCTH pPeaKunii OKUCIICHHUA-BOCCTAHOBIICHUS B PEIOKCHUMETPHUH M TPEOOBAaHMS K HUM.

29. OUKCUPOBAHUE TOYKH YKBUBAJICHTHOCTU B PEIOKCHMETPHH. PeIOKC-MHANKATOPHI M TPe-O0BAHUS K HHM.
30. [IpuMeHeHrEe TUTPUMETPHH B aHAIM3E OKPY)KAIOLIEH Cpelbl.

31. Knaccudukarnus MHCTpyMEHTaIbHBIX METOJIOB aHAIN3A.

32. Crioco0bI pacueTa KOHIIGHTPAIU: METOJl CPABHEHUS, METOJ KATHOPOBOYHOTO rpaduKa, METOJ JOOABOK.
33. CyIIHOCTh 3NEeKTPOXHUMHUYECKUX METOJ0B aHanu3a. Kiaccudukanus 3MeKTpOXUMHUYECKHX METOIO0B aHaH3a.
34. IIpsiMble U KOCBEHHBIE METObI AEKTPOXUMHUECKOTO aHANN3a. DNEKTPOXUMHUYECKas suehKa.

35. VHAMKAaTOPHBIN 3MEKTPON. DNEKTPOJl CPaBHEHMUSL.

36. INortenmomerpuaeckuiit MeTox aHanmm3a. OCHOBHBIC 3aKOHBI M (DOPMYIIBL.

37. Merton npsMoil noteHuMoMeTpuu. IloTeHImoMeTprueckoe TUTPOBaHUE.

38. Konnykromerpudeckuii MeToa aHaimu3a. OCHOBHBIE 3aKOHBI U (DOPMYJIBL.

39. Merton npsimoii koHAykroMmeTpuu. KoHAyKroMeTpudeckoe TUTPOBaHUE

40. Kynonomerpudeckuit Meros aHaimu3a. OCHOBHBIE 3aKOHBI U (DOPMYIIBL

41. Ipsimas xynonomerpus. KynoHomerpuueckoe TUTPOBAHUE.

42. Bonsrammepomerprueckuii Meton ananmsa. Ilomsporpadus. OCHOBHBIE 3aKOHEI M (DOP-MYIIBL.

43. AMIepoMeTpHUIecKoe TUTPOBAHUE B MONSIPOrpahuIecKoM aHaIM3e.

44. [TpumMeHeHne >IEKTPOXUMUIECKUX METOAOB aHaIM3a.

45. CyIIHOCTh ONTHYECKUX METOJO0B aHaiM3a. Kiaccuukanust onTHYecKnx METOIOB aHalH-3a.

46. doTomerprdecknii MeTox aHann3a. OCHOBHBIC 3aKOHBI M (DOPMYJIBL.

47. Mertozp! onpeneneHus] KOHIIEHTPALUi aHATH3HPYEMOTo BellecTBa B (POTOMETPHUUECKOM METOJIe aHAIH3a.
48. DMHUCCUOHHBIN CHEKTPaIbHbIN aHanu3. OCHOBHbBIC 3aKOHBI U (HOPMYJIBI.

49. ITmamenHast SMHUCCHOHHAS cIieKTpockonus. OCHOBHEBIC 3aKOHBI M (hOPMYJIBL.

50. ATOMHO-abcopOIHOHHEI aHanu3. OCHOBHBIE 3aKOHBI M (hOPMYIIBL.

51. Hedenomerpuueckuii 1 TypOuaumeTpudeckuid ananu3. OCHOBHBIE 3aKOHBI U ()OPMYJIBIL.

52. JlromuHecieHTHBIH aHanu3. OCHOBHbBIC 3aKOHBI M (POPMYJIBIL.

53. [IpumeHeHne oNTUYECKUX METOJIOB aHAJIU3a.

54. CymHocTs XpoMaTorpa(uueckux MeTOJOB aHaIU3a.

55. Knaccudukarnus xpomarorpaguueckiux METOIOB aHAIM3a [0 arperaTHOMY COCTOSIHUIO IIPUMEHSIEMBbIX (as3.
56. Krnaccudukanms xpomarorpagudecknx MeTOOB aHAIM3a IO MEXaHW3MaM pa3JeIICHUS.

57. Knaccugukanus xpomarorpaduyeckux METOMOB aHAIN3a 110 MPUMEHSEMON TEXHHKE.

58. Knaccugukauus xpomarorpaduyeckux METOAOB aHAIM3a 10 CIIOCO0y OTHOCHTENBHOTO NepeMelieHus ¢as.
59. CyIIHOCTh Ta30KHIKOCTHON U YKUIKOCTHO-KHUIAKOCTHOW Xpomarorpadui.

60. CymuHoCTs HOHHOOOMEHHOH XpoMaTorpaduu.

61. CyIIHOCTh TOHKOCIONHOM Xpomarorpadum.

62. [TpuMeneHne XpoMaTorpauueckoro aHaiu3a B aHAJIN3E¢ 0OBEKTOB OKPYXKAIOIIEH Cpelbl.

6.2. Tembl NUCEMEHHBIX PadoT

Tembl pedepara:

1. AHaTUTHYECKUIT KOHTPOJIb BO3TyXa pab0odeid 30HbI MPOMBIIUICHHBIX

TPEINPHUATHN 1 KIITBIX 30H.

2. MertoJpl onpeaeneHus coaepKanusl METAIIOB MPH aHAIN3e PUPOJI-

HBIX U CTOYHBIX BOJ.

3. MeTo/ibI onpeiesieHns CoJIep>KaHUsl METAJUIOB IIPU aHAJINU3€ CTOYHBIX

BOJI OIIPEIEIEHHOTO MPOMBIIIJIEHHOTO 00beKTa (TaIbBaHNUECKIE

MPOU3BOJICTBA, METAIIO00pA0ATHIBAIOIINE IPEANPUATHS, XHMUICCKUAE TPOM3BOICTBA PA3IUIHOTO MPO-(HIIS U T. II.).
AHaJIN3 PUPOJHBIX U CTOYHBIX BOJ] Ha COACPKaHUE MUKPOIIIEMEHTOB.

MeToab! onpeiesIeHns] OPraHUYEeCKUX BEIIECTB B BOJIAX.

3arpsA3HSIONIE MUKPOAJIEMEHTHI TEXHOTEHHOTO MPOUCXOKICHHUS B IOYBAX M BO3MOXKHBIE ITyTH UX ONpEAEICHUs.
OCHOBHBIE 3Talbl IOCTPOSHHSI AaHATUTUYECKOM METOANKY IIPU aHAJIU3€E MOYB.

DNEeMEHTHBIN U BEIIECTBEHHBIN aHAN3 B aHAJIN3E MTOYB.

MerToap! pa3aeneHus 1 KOHUEHTPUPOBAHUS OPTaHUIECKIX MUKPO-

MpUMECEH.

10. MeTomp! onpeieIeHNs] TPUOPHUTETHBIX 3arpsA3HUTEIICH OKPYKAIOMIECH CpeIbl.

A

6.3. ®oH/1 OLICHOYHBIX CPEACTB

B cooTBeTCTBHM C CO3MaHHON B HHCTUTYTE 0AUTLHO-PEHTHHTOBON CHCTEMOM OIICHK! 3HAHUH CTYJICHTOB OYHOM (HYOPMBI, IS
JUCIUILIMHBL pa3paboTaH KOMIIIEKC TEKyIHX U IPOMEXKYTOUHBIX KOHTPOJIEH 3HAaHUI ¢ UTOTOBOH OIIEHKOH 3HaHMII [0 AUCIIUIUINHE
ucxozs u3 100-6amipHON cHCTEMBI, KOTOpasi 3aT€M IEPEBOAMUTCS B OLIEHKH «OTJIIMYHOY, «XOPOLIOY», «yIOBIECTBOPUTEIHLHOY,
«HEYJOBJIETBOPUTEIILHOY, «3aUTEHO» U «HE 3aYTCHOM.

6.4. IlepeuyeHb BH/10B OLICHOYHBIX CPEACTB

Texyuuii KOHTPOJIb.
IIpoMexxyTOUHBIN KOHTPOIb.
HToroBeiif KOHTPOIIb.




7. YHAEBHO-METOUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJINHBI (MOAY JIS)

7.1. PexoMeHnayemasi 1uTeparypa

7.1.1. OcHoBHAs1 JIMTEpaTypa

ABTOpBI, COCTaBUTENN

3ariaBue W3nmarenscTBO, TOI

JI1.1 | IIstaunsiHa E.B. Xumugeckre U (PH3UKO-XUMHUESCKIE METOIBI aHAIIN3a Hosouepxacck: , 2014,
OKpY’Karoler cpesl: Kypc JEKIUi [T CTyACHTOB
HarpaJieHUs "DKOJIOTHUS U IPUPOJIONOIb30BaHHE" |
JI1.2 | IIstauusHa E.B. Xumudeckue U PU3NKO-XUMHUYESCKAE METO/IBI aHATIHM3a Hosouepkacck, 2014,
OKPYXKAFOIIEH Cpebl: Kype JICKIHMH [Tt CTYJCHTOB http://biblio.dongau.ru/MegaPr
HampasJIeHus "OKOJIOTHUS U IPUPOAONIONb30BaHKe" | oNIMI/Web
7.1.2. lonoJHUTEIbHAS JIUTEpAaTypa
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron
JI2.1 |IlatammeiHa E.B., Xumudaeckue 1 (PU3NKo-XUMHUYECKAE METO/IbI aHATIH3a Hosouepxacck: , 2013,
Hpososososa T.H. OKpYXaIoLleH cpebl: IaOOPaTOPHBIN MPAKTUKYM [ 7151
crynenToB HampasneHus: 022000.62 - "Okonorus u
MIPUPOIONIOIB30BaHuE" |
JI2.2 | HoBouepk. HHX.- Xumuaeckue 1 (PU3NKO-XUMHUYECKAE METO/IbI aHAJIH3a Hosouepxacck, 2018,
MEJHOp. UH-T OKPYXAaIOLIEH cpeapl: METOINYECKHIE YKAa3aHUs [0 3YUYEHHIO http://biblio.dongau.ru/MegaPr
Jouckoit 'AY ; cocT. | Kypca M BBITOJHEHUIO KOHTPOJIBHOM paboThI T OaKaJIaBpoOB oNIMI/UserEntry?
E.B. [IaTHULBIHA, 3a049HO (hopMBI 00yd/ HarIpaBIeHUS "DKOIOTHI U Action=Link FindDoc&id=21
T.1O. Koxuna IpPUPOIONONb30BaHUE" 4420&idb=0
JI2.3 |Mamonros B. T MeTo 15! TIOUBCHHBIX HCCIIEIOBAHUN: YIeOHUK Cankr-IletepOypr: Jlans, 2021,
https://e.lanbook.com/book/152
448
7.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBo, ros
JI3.1 | HoBouepk. HHX.- AHanuTHYeCKast XUMHUS (KOJTMIECTBEHHBIH aHAIN3): METOI. Hosouepxacck, 2021,
MEJIUOp. UH-T yKa3aHHSA 110 BEIML. pacd.-Tpad. paboThl AT CTYA. 04. GopMbI http://biblio.dongau.ru/MegaPr
Houckoit 'AY ; coct. | 00yu. Hampag. "[lenarornyeckoe o0pazoBanue', HarpaBil. oNIMI/UserEntry?
T.W. JIpoBoBO30Ba "Xumus" Action=Link FindDoc&id=38
3828&idb=0
7.2. IlepeueHsb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOIi ceTu ""UHTepHeT"
7.2.1 | MH(GOPMAIMOHHO-CIIPAaBOYHBIC U TIONCKOBBIC CHCTEMBI | http://www.chem.msu.su/rus/elibrary/
7.3 IlepeyeHb NpOrpaMMHOro odecrnevyeHust
7.3.1 | Yandex browser |
7.4 llepeyeHb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM
7.4.1 basbr manabix OO0 Hay4Hnas anekTpoHHasS http://elibrary.ru/
6ubmmoTexa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE JUCIUIIJINHBI (MO Y JISA)
8.1 2103 CrnennambHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMI
cpeacTBaMy 00yUeHHsI, CITY>KAIUMH IS IpeACTaBIeHHUs HH(POpMaLnuu OOJBIION ay JTUTOPUH:
Habop neMoHCTpanmoHHOTO 000py0BaHuUs (IIEPEHOCHOH): 9KpaH - 1 1wT., npoexrop - 1 wr.,
HeTOyK - 1 mT.; Temarndyeckue miakatel — 5 mt.; Jlocka-1 mr.; pH-metp — 1 mt.; KOK -2 -1
mrt.; Tepmocrar 6uonormueckuii — 1 mt.; Mukpockoms! — 2 mrt.; JlabopaTopHas mocyna;
PacTBOpBI peakTUBOB, HEOOXOIUMBIX JUISI BBITIOJIHEHUS nabopatopHsIx pabot; Cron
nabopaTtopHslii cToiika — 1 mt.; CymmnbHbli mikad — 1 mr.; Cron-tymba — 3 mir.; YdeOHO-
HarJISAIHBIC TIOCOOMS: MAaKEThI, TUIAKATHI, CTCH/IBI, HaTypHbIe 00pasnsr; Jlocka -1 mT.; Paboune
MecTa CTyAEHTOB; Paboune Mecta mpemnoaaBaTels.
8.2 2313 CrieniuanbHOE MOMEUICHUE YKOMIUIEKTOBAHO CIIELUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMy 00YYEHHS, CIy KaIllUMH JJIsI IPEICTABICHI HH(OOPMAIINH OOJBIION ay TUTOPHH:
Habop neMoHCcTparmoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
wt., npoekrop Acerx113PH — 1mT., sxpan HacTeHHBIH — | WIT.; Y4eOHO-HarIsaAHBIC MocoOus — 15
wr.; Paboune mecra ctyaeHToB; Pabodee MecTo npernonaBatens.
8.3 2305 IoMmeneHne yKOMIUIEKTOBAHO CIICIIAATN3NPOBAHHON MEOCIBI0 M TEXHUIECKAMHE CPEICTBAMH
00y4eHHS, CITy>KaIlUMH JUIS TIPEICTaBICHHUS HH)OPMAIH 1 OCHAIIIEHO KOMITBIOTEPHON TEXHHUKOH C
BO3MOKHOCTBIO TIOAKITIOUEHHS K ceTu «IHTepHeT» U o0ecleueHneM JOCTyIIa B AIIEKTPOHHYIO
nHbopMannoHHo-00pazoBareabHyto cpeny HUMU Jlouckoit TAY: KommbioTepsl Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 mt.; Femoza — 2 mr.; Monutop VS — 1 mT.; MoHuTOp
OPTIQUESTQ — 2 mrt.; Monurop Intel Celeron 430 — 1 mt.; Kadenpanpnas Oubmmorexa;
Cronbl komnbioTepHble — 6 T.; Cron-Tym6a — 5 mt.; Crynbs — 16 mr.; TemaTHueckue IiIakaThl
—5wr.; Jocka—1mr.; PaGoune mecta crynenToB; Pabouee MecTo nmpenoaaBaress.




8.4

2313 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMu 00YYEHHUsI, CIy KaIllUMHU JJIsI IPEICTABICHHS HHQOPMALIMH OOJBILION ayTUTOPHH:
Habop neMoHCTpalmoHHOTO 000pyIOBaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mt., sxpan HacTeHHBIH — | WIT.; Y4eOHO-HarIsaAHBIC TocoOHs — 15
wrt.; PabGoune mecra ctynentoB; Pabouee MecTo nmpemnogaBaTes.

9. METOINYECKHUE YKA3AHMS JJIS1 OBYYAIOILIAXCSI 110 OCBOEHUIO AU CLUILIAHBI (MOILYJIST)

MeTtoanyeckue peKOMEHJalKu 110 OPraHu3aluK CaMOCTOsATeNbHON paboTsl oOydatomuxcs B HUMU [ATAY[OnexkrpoHHBbIi
pecypce] : (BBen. B neiicTBUe mpukazoM aupekropa Nel06 ot 19 urons 2015r.) / HoBo-uepk. nmx.-menuop. wH-T JloHckoi 'AY .-
OnexrpoH. AaH.- HoBouepkacck, 2015.- Pexxum goctyna: http://www.ngma.su




