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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 42
caMocCTOsTebHas paboTa 57
4acoB Ha KOHTPOIb 9

Pacnpez[e.ﬂeﬂne YacCoB TMCHHUILIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 63.2)
Ha Kypce>) Hroro
Henenp 12 4/6
Bun 3anaruit vo | PO | VI PII

Jlexuuu 14 (14 |14 |14
JlabopatopHsbie 28 |28 |28 (28
Hroro ayp. 42 (42 (42 |42
KonrakrHas pabora |42 (42 (42 |42
Cam. pabora 57 |57 |57 |57
Yacsl Ha KOHTPOIIb 9 9 9 9
Hroro 108 [ 108 | 108 | 108

Bune! koHTpONIA B cemecTpax:

3auer 6 ceMecTp

Pedepar 6 ceMecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

2.1

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

HUCCIICAOBaHUA.

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

Hukn (pa3men) OIL:

|131.o

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

npeamecTrByrouiee:

3.2.1

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

4. KOMIIETEHIIMU OBYYAIOIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIUIIJIMHBI
(MOJY.JIST)

OIIK-3 : Cnioco0eH npuMeHSITh 0230Bble METOAbI IKOJOTHYECKUX HCCIIeI0BAHN s pelieHus 3a1a4 MpogecCHOHATbHOI
AesATeILHOCTH

OIIK-3.2 : Bnagersh 6a30BbIMH METOJaMH JIAOOPATOPHBIX FKOJIOTMYECKUX HCCIIEAO0BaHUH, aKTHBHO UCTIONb3YEMBIX ISl PEIICHUS
3a1a4 IpO(eCcCUOHATbHON AeATeNbHOCTH

5. CTPYKTYPA U COAEPKAHUE JUCLUIIIMHBI (MOLY.JIS)

Kon
3aAHATHS

HaumeHoBaHue pa3/iesioB u
TeM /B 3aHATHSA/

Cemectp /
Kypc

Yacos

HNupuxaropsl

JlutepaTtypa

HNHTepakT.

IIpumeuyanne

Paznen 1. KauecTBeHHBIH
aHaJIu3

1.1

Crpykrypa coBpeMeHHOU
AHAIMTHYCCKON XUMUU.
KauecTBeHHBIN aHANMM3.
TIPOBE/ICHUS aHAIN3a U

AHaMTHYECKUT CUTHaJI, Ipeaci

cnenr(puvecKkiue METOAbI.
/JTex/

Buaer ananuza. OCHOBHBIE TAIbI
KIacCU(pUKAIS METOJOB aHaJIH3a.

oOHapy KeHHsI, N30U-paTebHbIE H

OIIK-3.2

J1.1
JI1.2J12.1
J12.2J13.1

€]

1.2

TexHuka 6€30MaCHOCTH.

W neHTnduKams KaTHOHOB
KUCIIOTHO-IIEJIOYHBIM METOIOM.
AHanuTHueckas Kiaccu(uKanus
AQHWOHOB

/J1ab/

OIIK-3.2

J.1
JI1.2J12.1J13.
1
91

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/

OIIK-3.2

J1.1
JI1.2J12.1J13.
1
31

2.2

1. Onpeznenenre BOAbI B TBEPIABIX
BEIIIECTBAX IPABUMETPUICCKAM
METOJIOM.

2. OmnpeneneHue CoaepKaHusL
KUCJIOT B CTOYHBIX BOJAX METOJJOM
MIPSIMOTO TUTPOBAHUSL.

3. Metox 06paTHOTO TUTPOBAHUS B
aHaJM3€e COCTaBa MOYB.

4. OnpeneneHue THKEBIX
METaJJIOB METOZOM
KOMILTIEKCOHOMETPHIECKOTO
TUTPOBAHUSL.

5. Onpenenenue conepkaHus
XJIOpPUOB 10 MeTony Mopa.

6. Ompenenenne XIIK B mpobe
MIPUPOIHBIX BOJ.

/J1ab/

14

OIIK-3.2

J1.1
JI1.2J12.1J13.
1
o1

Paznen 3. KoanyecTBeHHBIH
HHCTPYMEHTAJILHBIN aHaIu3




3.1 DUBUKO-XUMHYECKHE METOIBI 6 6 OIIK-3.2 JI1.1 0

aHanuza. DIEKTPOXUMHYECKUE JI1.2J12.1J13.
MeTtons! aHanm3a. Kimaccuukanms 1
(DU3UKO-XIMUYECKIX METO/IOB 31

ananu3za. CriocoObl pacueTa
KOHLIEHTpaLUii: METOJI CpaBHEHUS,
METOJ] KATMOPOBOYHOTO Tpaduka,
Meton 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
a”anm3a. XpoMaTorpadpuieckie
napamMmeTpsl. Vcrons30BaHne 3TUX
METOJIOB B aHAJIM3E OOBEKTOB
OKpY>Karollei cpeapl

/Jlex/

32 1. Onpexnenenue meI0YHOCTH 6 8 OIIK-3.2 JI1.1 0
MPUPOJAHON BOJIBI METOJIOM JI1.2J12.1J13.
MTOTEHITHOMETPHYECKOTO 1
TUTPOBAHUSI. o1

2. Metoa TypOuaANMETpUIECKOrO
omnpeeneHus cyiab(aTos B
MIPUPOTHBIX BOJAX.

3. Konopumerpuueckoe
omnpeeNeHHe HOHOB AMMOHHUS C
peakruBoM Heccnepa.

/J1ab/
Paznen 4. CamocTosiTe/ibHAsS
padora
4.1 N3yueHne TeopeTHIecKux 6 57 OIIK-3.2 JI1.1 0
BONpPOCOB. Beinonnenue JI1.2J12.1J13.
MIPAKTUYECKUX 3a7aHuil. Pemenue 1
3angau. /Cp/ 21
4.2 Ioaroroeka k 3auety /3auét/ 6 9 OIIK-3.2 JI1.1 0
JI1.2J12.1J13.
1
91

6. POHJ] OLIEHOUHBIX CPEJICTB

6.1. KoHTpoOJIbHBIE BONPOCHI M 3aJaHUS

Paznen 1 «KauecTBenHslit ananu3». Bonpocs! Ha Temy: «KadyecTBeHHbIH aHanu3. AHaIUTHYECKas KIacCU(UKALM KATHOHOB U
aanoHoB» (TK 1)

IIpoBepsieMble KOMIETCHIIUN:

- TIK-2: obmagath 6a30BBIMHU 3HAHUAMH (DYHIAMEHTATBHBIX PA3IEIOB (PU3UKH, XUMUH U OUOJIOTHH B 00beMe, HEOOXOAUMOM ISt
OCBOCHHA (PM3UUYCCKIX, XHMHYECKIX U OMOJIOTHIECKHX OCHOB B 3KOJIOTHH M ITPUPOJIONIOIB30BAHUH; BIIAICTh METOIaMU
XUMHYECKOTO aHAJIN3a, a Taloke METOaMH 0TOOpa M aHaJIM3a TCONOTHYECKIX M OMOJIOTHYECKUX MTPOO; MIMETh HABBIKI
UACHTU(PHUKALIMH U ONHCAaHUS OMOJIOTHYEeCKOro pa3Ho00pas3Hs; ero OLeHKH COBPEMEHHBIMU METOIaMH KOJIMUECTBEHHON 00paboTKu
UHPOPMAITUH.

- OK-1: Branets KynbTypoii MBIIIUICHUS, CIOCOOHOCTBIO K 0000IIEHHIO, aHATN3Y, BOCIPAATHIO HH(OPMAIIHH, TOCTAHOBKE IEITN U




BBIOOpY MyTel ee NOCTIKCHUSI.

1. JlaiiTe ompeneneHne KaueCTBEHHOMY XHMHUECKOMY aHAIN3y. B 4eM 3aKkiIrogaeTcst ero OTIMIne OT KOJMYECTBEHHOTO?
2. Yto Takoe aHANMHTHUYECKas peakuus? Kakue THUIBI peaknuil IpH 5TOM MOTYT OBITh HCIIOJIB30BAHBI?

3. Kakum TpeOoBaHHAM JO0JKHA yIOBIETBOPATH aHATUTHYECKAs peakus?

4. Yto Takoe aHanuTHYeCKH curHan? Kakue aHaIUTHYECKUE CUTHANBI BBl 3HaeTe?

5. Yro Takoe mpenen oOHapykeHHUs?

6. Kax xnmaccuuimpyroT peakiiuy o TeXHUKE UX BBITOTHEHHS?

7. Yro takoe cnenuduunocts? Oxapakrepusyiite creuduueckue n n30upaTesIbHbIC PEaKIiH.

8. Kak wraccnpunupyroT MeTo bl KaUeCTBEHHOTO aHAJIM3a B 3aBUCHMOCTH OT KOJIMUECTBA aHATM3HPYEMOTO BelecTBa?

. OxapakrepusyiiTe JpoOHBIH METOI OOHAPYKEHHUSI HOHOB.

10. B kakoMm cinydae | Kak IPOBOJSIT CUCTEMaTHYECKUil X0/ aHamu3a?

11. Yro Takoe rpynIoBoi pearcHT, 1 KaKUM TPEOOBaHUSIM OH JOJDKEH yJIOBICTBOPSTH?

12. o xaxoMy NMPHUHIMITY HOHBI IETAT Ha aHAINTHIeckre rpynmbl? Ha yem ocHOBaHa aHannTHYeCKas KIacCH(PHUKAINI KATHOHOB 1
AQHUOHOB?

13. Kakue cxeMbl aHaIHM3a UCHONB3YIOT ATl pa3JeIeHus] KATUOHOB?

14. Yto HEOOXOAMMO ONPENENUTh B IPEABAPUTEIBHBIX HCIIBITAHIIX IIPH 00HAPY)KEHUN HEU3BECTHOTO KaTHOHA?

15. Yto HEOOXOAMMO OMPENEITNTh B IPEABAPUTEIBHBIX HCIIBITAHISIX IIPH 00HAPYKEHUN HEU3BECTHOTO aHNOHA?

\O

Paznen 2 «KonnuecTBeHHBIN XuMuUeckuit aHan3y. Borpocs! Ha TeMy: «TeopeTnueckiie OCHOBBI M pacieThl B IPABUMETPUIECKOM
merone aHammsa» (TK 2), «TeopeTndeckrne OCHOBEI M pacdeTsl B TATpUMETpHIecKoM Metofe aHanmn3ay (TK 3)

IIpoBepsieMble KOMIETCHIIUN:

- TIK-2: obnanats 6a30BEIMH 3HAHUSMH (yHIAMEHTAIBHBIX pa3/ielloB (GU3UKH, XUMUHM U OMOJIOTHHU B 00beMe, HEOOXOANMOM JUIst
OCBOCHHA (M3UUYECCKIX, XHMIYECKIX U OMOJIOTHIECKHX OCHOB B 3KOJIOTHH M IIPUPOIONIOIB30BAHUH; BIAICTh METOJaMU
XUMHYECKOTO aHAJIN3a, a Taloke METOaMH 0TOOpa M aHaJIM3a TCONOTHIECKIX M OMOJIOTHYECKUX MTPOO; IMETh HABBIKI
UACHTU(PHUKALIMY U ONHCAaHUS OMOJIOTHYEeCKOro pa3Ho00pas3Hsi; ero OLeHKH COBPEMEHHBIMU METOJIAMH KOJIMUECTBEHHON 00paboTKu
HHPOPMAITUH.

- OK-1: Brnanets KynbTypoii MBIIIUICHUS, CIOCOOHOCTBIO K 0000IIEHHIO, aHATN3Y, BOCIPAATHIO HH(OPMAIIHH, TIOCTAHOBKE IEITN U
BBIOOpY MyTel ee TOCTIKeHUSI.

Bomnpoce! Ha Temy: «TeopeTndeckue OCHOBBI U pacdeThl B IpaBUMETpUIecKoM MeToae aHanuzay (TK 2)

1. B ueM 3aKI04aeTcs CyLIHOCTh FPaBUMETPUYECKUX OIpeAeieHul no MeTony ocaxaeHus? Ilo meroxy oTronku?

2. Yto Takoe ocaxnaemas ¢popma? Becopas ¢popma? Kakue TpeboBaHHs NPEABABISIOT K HUIM B TPaBUMETPUYECKOM aHAIU3e?

3. Kakast u3 ciieyoniux cojiel Kaublys 0osiee BCero MpUroHa B kauecTse ocaxkaaemoit popmer: CaSO4 (TTP =2,37-10-5), CaCO3
(ITP = 4,8-10-9) m CaC204 (ITP = 2,3-10-9).

4. Ilpuroxss! 1 B KauecTBe BecoBoil hopmel Takue coenunenust kak AI(OH)3, Cu(OH)2 ? 3aueM ux IpoKaaHBaIOT B XOA€ aHANU3a?
ITouemy CaCO3 siBnsercst 6onee ymo6HO#H BecoBoii popmoit, uem CaO ?

5. TloueMy kanbpIuil OcaXIaroT B rpaBuMeTprudeckoM ananmse aericteueM (NH4)2C204, a ne Na2C204? Yewm mydre ocaxaaTh
Ag+ , pactBopom NaCl mmu HC1 ?

6. ChopmynupyiiTe npaBuiIo NIPOU3BEACHHUS PacTBOPUMOCTU. HanmumuTe ero MatemaTiuueckoe Boipaxkenue 1 CaCO3.

7. Uro Taxoe aktiuBHOCTH? KoadduimeHT akTuBHOCTH? B KakuxX ciydasx K03 (GHIUCHT aKTUBHOCTH MOYKHO CYHTATh PaBHBIM
eauHune?

8.Uemy paBubl aktuBHOcTH a_([JFe[1*(3+) )ma_ (TICI*-) B 0,0083 M pactBope FeCl3, ecnu £ (Fe[17(3+))=0,20,
(OC10~-)=0,80 ?

9. Uro Takoe noHHas cuina pactBopa? Uemy paBHa HOHHas cujia pacTBopa, coaepskamiero B 1 11 0,01 M K2S0O4?

10. Kakyro 1ienb mpecieayoT, yrmoTpeosis Mpu ocaxaeHnu n30bIToK ocanutens? [louemy Henb3st OpaTh CIUIIKOM OOJIBIION
U30BITOK €ro?

11. Yem oOBsICHACTCS BIUSHUE BENMYUHBI pH pacTBopa Ha MOJHOTY OCa)KACHHS MaJOPaCTBOPHMBIX dJICKTpoauTOB? B Kakux
CITy4asix 3TO BIMSHHE MPOSBISACTCS CHIIBHO U B KAKUX OHO ITOYTH HE CKa3bIBACTCS?

12. Yto Takoe mackupoBka? Kakoe 3HadeHHe OHa UMeeT Ipu aHamu3e?

13. Ot Kakux (pakTOpoB 3aBUCUT BO3MOKHOCTh MAaCKMPOBKY TOTO WJIM MHOTO MOHA KaKUM JHO0 MackupyromumM cpenctsom? Kakoe
3HaYeHHE NMeeT YHoTpeOieHne H30BITKa MAaCKHPYIOMIETO cpercTBa?

14. Yro Takoe coocaxxaeHue? Ilouemy npu rpaBUMETPUMYECKOM aHAIIU3€ IPEXOAUTCS MIPELYNIPEKAATh COOCAKICHUE?

15. Kakumu cnocobamMu MO>KHO YMEHBIIUTH COOCAXKAECHUE?

«TeopeTndeckre OCHOBHI U pacdeThl B THTPUMETpHIecKoM MeToze aHaimm3a» (TK 3)
B uéM CymHOCTh TUTPUMETPUUECKOTO aHaImu3a?
KakuMm TpeOoBaHMAM OIKHBI yOBIETBOPATh PEAKLUUH, IPUMEHAEMbIE I TUTPOBAaHHA?
Uro Takoe TOYKa SKBUBAJIEHTHOCTH, KaK €€ ONpeHeistoT?
Kak xraccuummpyroT METoAbl THTPUMETPHUUECKOTO aHamn3a?
B uém cymHOCTh MeToJa MPsIMOTO TUTPOBAHHS, METOAA 0OPATHOTO THUT POBAHUS?
Kakue peakuuu nexar B OCHOBE METOJa HEWTpanu3anuu?
Uro Takoe BOJOPOIHBIM U IMIPOKCUIBbHBIN IOKa3aTenun?
UYro Takoe KOMILIEKCOHOMETpPUS?
UYro Takoe KOMIUIEKCOHbI? I 4ero OHU MPUMEHS OTCs?
Ilepeuncnure U3BECTHBIE BaM KOMIUIEKCOHBI.
INepeunciure n3BECTHBIE BaM CIIOCOOBI ONPEICIICHNS SKBHBAICHTHON TOYKH B KOMIUICKCOHOMETPHYECKOM THTPOBAHHU.
Uro takoe MetanmuHaukatopel? Kakumu cBoiictBamu oHu o0nanarot?




Kakne MeTop! KOMILUIEKCOHOMETPUYIECKOTO TUTPOBAHMSA BHI 3HaeTe? OxapaxrepusyiiTe KakAbli M3 HUX.

Kakoe 3HadeHHe MMeeT KOMIUIEKCOHOMETPHsI B METOAAX aHalu3a OKpYy:Karollei cperpbl?

B dgem cymHOCTh OCaIUTENBHOTO THTPOBAHUSA?

Uro Ha3pIBalOT apreHToMeTpuei? Kakue peaknuu jiexxaT B OCHOBE apreHTO- METPHUYECKOTO TUTPOBAHMSA?

KakuM MeToa0M OnpefernsioT cojepKaHie XJIOpPUIOoB B Boje? B ueM 3a—KIrouaercst CyLUIHOCTh 9TOT0 Merona?

Kaxue noHBI MEHIAIOT ONpPEAENICHNIO XJIIOPUA-HOHOB B Boje? Ha3oBuTe crio—coObl HX yCTpaHEHHS.

Uro takoe oxucnutens? BoccraHoButens? UTO ¢ HUMM IPOMCXOAUT B OKHCIH-TEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIX?

Uro Takoe CTaHIapTHBIA BOAOPOAHBIN 3ekTpon? Uemy paBeH MOTEHIHAT Ta"KOTO 3JIeKTpona?

UYro Takoe CTaHIApTHBIA OKUCIUTENBHO-BOCCTAHOBUTENBHBIH (3JIEKTPOJHBIN) MOTEHIHaN?

Kakne MHIMKATOPHI HAa3BIBAIOT OKHCIUTEIHHO-BOCCTAHOBHTENBHBIMA? [loueMy mpH mepMaHraHaTOMETPHYESCKIX
OIIpeeICHISIX HHANKATOP HE HyXeH?

Kak onpenenuts nHTEpBaN Niepexoaa peaokc-uHauKaropa? OOBSCHUTE HAa pUMepe.

Paznen 3 «KonudyecTBeHHBIN HHCTPYMEHTANBHBIN aHaIU3». Borpocs! Ha TeMy: « TeopeTnueckre OCHOBBI U pacueThl B
JEKTPOXUMHUIecKiX MeToAax aHanuza» (TK 4)

ITpoBepsieMble KOMIETEHIHN:

- TIK-2: o6mamaTe 6a30BBIMH 3HAHMSIMHU (PyHIAMEHTAIBHBIX PAa3eNIoB GU3HNKH, XUMHUH M OHOJIOTHH B 00BeMe, HEOOXOTUMOM IS
OCBOCHHS (DI3UUIECKUX, XHMHUYECKIX U OHOJIOTHIECKUX OCHOB B 3KOJIOTHH U IIPUPO/IONONB30BAHUY; BIACTh METOJaMU
XUMHYECKOTO aHaIN3a, a Takoke MeTolaM1 0TOOpa U aHaIM3a TeONOTHYECKUX U OMOIOTNYeCKUX MPo0; MMETh HABBIKI
UICHTH(HUKALUY 1 ONMCAHUsI OMOJIOTHYECKOTO pa3HOo00pa3ysl; €ro OLEHKN COBPEMEHHBIMH METOJIaMH KOJIMUECTBEHHON 00paboTKn
nH(pOopMaIIH.

- OK-1: Bnangets KynbTypoii MBIIUICHUS, CHOCOOHOCTBIO K 000OIIEHHIO, aHAIU3Y, BOCIIPUATHIO HH(OPMAIIHHY, TIOCTAHOBKE LETH U
BBIOOpY MyTel €€ JOCTHKEHUSI.

Ha 4yem ocHOBaHBI IEKTPOXUMHUUCCKIE METOABI aHanm3a? Jlaiite nx Kiac—cuduKamnuro.

B uem cocTOUT CyIIHOCTh MOTEHIUOMETPUH?

Yto Takoe snemeHT Oe3 nepenoca? Llens ¢ nepenocom?

Kakue snexrpoabl Ha3bIBalOT UHAUKATOPHBIMU? DJIEKTPOJOM CpaBHEHUSA?

Kakne ocHOBHBIE KITacChl MHIUKATOPHBIX JIEKTPOIOB MCIONB3YIOTCS B Mo—TeHnuomerpuu? Jlaifte xraccuuKarimo
MOHCEJIEKTHBHBIX JIEKTPOJIOB.

OxapakrepusyiiTe TBepAble M )KUAKAEC MeMOpaHHbIEC 3JIEKTPOIbIL.

OxapakTepu3yiTe ra304yBCTBUTEIIBbHBIN 3IEKTpod. I e oH npumenserca?

Ha yem ocHOBaH npuHIMIT pabOTHI 2JEKTPOIOB-0MOAATYUKOB?

Kakue cucteMbl Ha3bIBalOT ANIEKTPOJOM MEPBOTO poja U BToporo poaa? B dem ux oTmuune?

Kakue s1nekrposabl CpaBHEHUS BaM U3BECTHBI? DJIEKTPOJAMU KAKOTO POAA OHU SIBIIAIOTCS?

B dem cymHOCTb HNpsAMOIl HOTEHITHOMETPUH?

B uem cymHOCTb MeTOJa MOTEHIIMOMETPHUECKOTO TUTpoBaHKA? Kak ompe—nenanTh TOYKY SKBHBAJIEHTHOCTH B 3TOM
Mmetoze?

Kaxne npubops! ncons3yior B noteHmmoMeTprn? Kak HacTpouts nmpubop no 6ydepHsIM pacTBopam?

Pacckaxxure mopsiiok pabotsl Ha npubope tuna pH-metp mummuBonsT-metp pH-121 npu m3menenuu pH pactBopa? OB-
MOTEHIMaaa CHCTEMBI?
Kaxum MeTo10M OIpeIernisiioT 00IIyI0 MIETI0YHOCTh BOIb? Kakne peakiunu mpu 3TOM MPOTEKaI0OT?

Bormpocs! 11st mpoBeieHns TpOMEXKyTOYHOIT aTTecTayy B hopMe 3adera:

1. KauecTBeHHBIN U KOJIMYECTBEHHBIH aHAIU3 B aHAJUTHYECKOW XUMMHU.

2. Knaccugukauuss HOHOB B KaU€CTBEHHOM aHaJIM3e.

3. XapakTepuCTUKa aHAIUTHYECKUX pEaKuuil.

4. MeTo/1bI KAUECTBEHHOTO aHAJIN3A.

5. AHanUTHYECKUH CUTHAT, Mpefies 0OHapyKEeHUS.

6. V36upatenbHble U Crieln(UUECKAEC METO/IBL.

7. MeTo/1bl KOTMYECTBEHHOTO XMMHUYECKOTO aHau3a.

8. CylIHOCTh TPaBUMETPHUUECKOTO METOJIa aHau3a.

9. MeToabl OCaXXA€HUsI U OTTOHKH B TPaBUMETPHUH.

10. TpeGoBanus k ocaakaM. Beibop ocamuters.

11. BrusiHue MOHOB Ha PacTBOPUMOCTH OCAJKa, COAEPIKAIIETO OJHOWMEHHBIE MOHBI.
12. BiusHue NOCTOPOHHUX 3JIEKTPOIMTOB HA PACTBOPUMOCTD.

13. BnusiHue tremnepaTypbl U IPUPOJBI PACTBOPUTENS HA PACTBOPUMOCTb.
14. BinsiHue KOHIEHTpAIMd MOHOB BOJIOPOJA HA PaCTBOPUMOCTb.

15. BnusiHrE MpOIIecCCOB KOMIUIEKCOOOpa30BaHUsI HAa PaCTBOPHUMOCTh. MacKUpOBKa.
16. Coocaxxaenue. YMEHBIIEHUE COOCAXKIECHHUS.

17. [IpuMeHeHre rpaBUMETPUH B aHAIM3€ OKPY>KaIOLIEH Cpelbl.

18. CyUIHOCTh TUTPUMETPHUUECKOTO aHaIN3a.

19. Krnaccudukarust THTPEMETPHUYECKIX METOIOB IO CIIOCO0Yy TUTPOBAHMS
20. OCHOBHBIE METOJIbI TATPUMETPUYECKOTO aHAJH3a.

21. TpeGoBaHus K peakiusiM, TPUMEHIEMbIM B THTPUMETPUICSCKOM aHAIH3E.
22. CyIHOCTh METOJAa KUCIOTHO-OCHOBHOIO TUTPOBAHUS.

23. WHnaukaTopbl B METOJIEe KUCIOTHO-OCHOBHOTO THUTPOBAHUSI.




24. OO01mas XxapakTepuCTHKa METOJIOB OCAXAEHUS U KOMILIEKCOOOpa3oBaHusl.

25. CnocoObl (PUKCHMPOBAHUS TOYKH HKBHBAJICHTHOCTH.

26. Penokcumerpus. Kiaccudukaryst METOI0B B peIOKCHMETPHI

27. OKHCITNTENbHO-BOCCTAHOBUTEIIBHBIA MOTeHIHAN. DaKTopsl, BIUSIONINE HA BEIUYMHY MO-TCHIHANA.

28. Oco0eHHOCTH peaKkuuii OKUCIECHHUS-BOCCTAHOBICHHUS B PEAOKCUMETPUH M TPEOOBAaHHS K HHUM.

29. DUKCHPOBAHUE TOUKH HKBUBAJICHTHOCTU B PENOKCHMETPHUU. PenoKc-MHANKATOPBI M Tpe-O00BaHUS K HUM.
30. IIpuMeHeHrEe TUTPUMETPUM B aHAIM3E OKPYXKAIOLIEH CpeJbl.

31. Knaccudukarust HHCTpyMEHTAIbHBIX METOJOB aHAIU3a.

32. CnocoObl pacueTa KOHLCHTPALUH: METO/l CPaBHEHHMs, METO/l KAIMOPOBOYHOTO rpaduka, MeToJ J00aBOK.
33. CyIIHOCTE 3NEKTPOXIMHYECKUX METOJ0B aHamu3a. Kiraccnpukanus 3MeKTpOXUMHYECKIX METOIOB aHaJIH3a.
34. IpsiMBle 1 KOCBEHHBIC METOIBI NIEKTPOXUMHUUECKOTO aHANN3a. DIEKTPOXUMHUYCCKas suerKa.

35. WHAMKaTOpHBINA 3MEKTPOI. DIEKTPOJ CpaBHEHHS.

36. [NoTenumomeTpudeckuii Metos aHanu3a. OCHOBHBIE 3aKOHBI U (DOPMYIIBL

37. Merton npsimoii noteHuuoMeTpuu. IloreHMoOMeTpuYeckoe TUTPOBAHUE.

38. Konnykromerprueckuil Meton aHanu3a. OCHOBHBIE 3aKOHBI U (DOPMYJIBL

39. Mertop npsiMoli koHAykTOMeTpud. KoHAyKTOMEeTpUdecKkoe THUTPOBAaHHUE

40. Kynonomerpudeckuit Meron aHaiamnza. OCHOBHBIC 3aKOHBI U (DOPMYIIBL.

41. IIpsmas xynonomerpus. KynoHoMeTpuueckoe TUTPOBaHHUE.

42. Bonbramnepomerpuueckuit Metoa aHanusa. [lomsporpadusi. OcHOBHBIE 3aKOHBI U (POP-MYJIBL.

43. AMIIepoMeTpH4IecKoe THTPOBAHHE B IOJSPOrpaUIEeCKOM aHAIIH3E.

44. [IpumeneHne 3MEKTPOXUMUYECKUX METOJOB aHaIM3a.

45. CyIIHOCTh ONTHYECKUX METOJ0B aHanmu3a. Kiaccuduxanus onTHYECKMX METOAOB aHATH-3a.

46. doromerpuueckuii MeTon aHann3a. OCHOBHBIE 3aKOHBI M (POPMYJIBI.

47. MeToabl onpeneneHus] KOHIEHTPAIMi aHAIM3UPYyeMOTo BeliecTBa B (DOTOMETPHUYSCKOM METOJIE aHAIIN3a.
48. OMHCCHOHHBIN CIIEKTpanbHbIi aHanu3. OCHOBHBIC 3aKOHBI U (DOPMYJIBL.

49. [Tnamennas aMuCCHOHHAs cHEeKTpockonus. OCHOBHBIE 3aKOHBI U ()OPMYIIBIL.

50. AtoMHO-abcopOLoHHbIH aHanu3. OCHOBHbIE 3aKOHBI M (OPMYJIbIL.

S1. Hedenomerprueckuii u Typounumerprdeckuii anann3. OCHOBHBIEC 3aKOHBI U (DOPMYIIBL.

52. JIromuHecieHTHBIH aHanu3. OCHOBHBIE 3aKOHBI U (DOPMYIIBL

53. IIpuMeHeHne ONTHYECKUX METOJOB aHAIU3a.

54. CyIHOCTs XpoMaTorpaduiecKknXx METOJIOB aHAM3a.

55. Krnaccudukarms xpomarorpaduaecknx MeTOJOB aHAIN3a MO arperaTHOMY COCTOSIHHIO MPHUMEHSEMBIX (a3.
56. Knaccugukanuus xpomarorpadguyeckiux METOIOB aHAIM3a 110 MEXaHU3MaM pa3/eleHusl.

57. Knaccudukanus xpomarorpau4eckux METOJOB aHAJIN3a 110 IPUMEHSIEMOIN TEXHHKE.

58. Knaccugpukanus xpomatorpa@uyeckux METOJOB aHAIM3a 110 CIIOCO0Y OTHOCHTENBHOTO TIepeMeneHus ¢as.
59. CyIIHOCTh Ta305KUAKOCTHON U YKHIKOCTHO-KHIKOCTHOH Xpomarorpadum.

60. CyIHOCT, HOHHOOOMEHHOW XpoMaTorpadum.

61. CyIIHOCTE TOHKOCIIOHHOM Xpomartorpadum.

62. IMpumeneHne xpomaTorpaMueckoro aHaJld3a B aHAIN3e 0OBEKTOB OKPYIKAIOIIEH cpersl.

6.2. TeMbl NHCbMEHHBIX padoT

Temsl pedepara:

1. AHanUTHYECKU KOHTPOJIb BO3AyXa pabouel 30HbI TPOMBIIIIICHHBIX

NPEANPUATUN U SKUITBIX 30H.

2. MeTozp! onpeneneHusl CoAep KaHUsI METAJUIOB IIPU aHAIN3€ IPHPOJI-

HBIX U CTOYHBIX BOJ.

3. MeToapbl onpeieNeHns COAEPKAHUS METAIIOB ITPU aHAIIU3E CTOUHBIX

BOJI OIPEJIETICHHOTO MPOMBIIIEHHOTO 00beKTa (TanbBaHUUECKHAE

MPOX3BOJICTBA, METAIIIO00pAOATHIBAIOIINE IPEAIPUATHS, XUMUIECKHE TPOU3BOACTBA PA3INIHOTO MPO-(IIISL U T. 1I.).
AHanu3 NpUPOTHBIX U CTOYHBIX BOJ Ha COAEP>KaHUE MUKPORIIEMEHTOB.

Metoasl onpeieneHnsl OpraHuIeCcKUX BELIECTB B BOAAX.

3arpsA3HAONIE MUKPOIIIEMEHTHI TEXHOTEHHOTO IIPOMCXOKACHHS B TOYBAX M BO3MOJKHBIE ITyTH UX ONPEICTICHUS.
OCHOBHBIE 3TaIlbl TOCTPOCHUS AaHATUTHUECKON METOAUKH TP aHATH3E TTOUB.

OneMeHTHBIN U BEIlleCTBEHHBIN aHAIN3 B aHAIN3E MOYB.

. Metons! pa3zgeneHus ¥ KOHIICHTPHUPOBAHUS OPTaHHYECKIX MHKPO-

IPUMECEH.

10. MeToap! onpeeneHnsl NPUOPUTETHBIX 3arpsA3HUTENICH OKPYKAIOLIEH Cpebl.

PEREEES

6.3. @oH/1 OLIEHOYHBIX CPEICTB

B cOOTBETCTBHU C CO3[aHHOI B HHCTUTYTE OaLIbHO-PEHTHHIOBON CUCTEMO# OLICHKU 3HAHHI CTYICHTOB OYHOU (POPMBI, ISt
JVCIUIUIMHBI pa3pa00TaH KOMIUIEKC TEKYIIHX 1 IPOMEXYTOUHBIX KOHTPOJIEH 3HAHUH C UTOTOBOH OIIEHKOH 3HaHUMH 110 AUCLIUIIINHE
ucxons u3 100-0ayTbHOI CHCTEMBI, KOTOpast 3aTeM IIePEBOJUTCS B OLEHKH «OTIMIHOY, «XOPOIIOY, «YAOBICTBOPHTEIHLHOY,
«HEYIOBIETBOPUTEIIBHOY, «3aUTEHO» U «HE 3aYTECHON.

6.4. IlepeyeHb BHIOB OLEHOYHBIX CPENCTB

Texyuuii KOHTPOJIb.
[IpomeKyTOUHBII KOHTPOJI.
UToroBbIit 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
HanpasieHus "DKOIOTUs U IPUPOAONONb30BaHue" |
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
HampaBiIeHUs "DKOIOTUS U IPUPOIOTIONb30BaHMe" | oNIMI/Web
7.1.2. lonoJHUTEIbHAS JIUTEpAaTypa
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron
JI2.1 |HoBouepk. HHX.- Xumugeckue U (HH3UKO-XUMHUECKIE METOBI aHATN3a Hosouepkacck, 2018,
MEJHOp. UH-T OKPYXaIOLEH Cpeabl: METOIMYECKIE YKa3aHUs [0 U3YUYEHHIO http://biblio.dongau.ru/MegaPr
JoHuckoit 'AY ; cocT. | Kypca ¥ BBITOJHEHUIO KOHTPOJIBHOHN paboThI T OaKaIaBpoOB oNIMI/UserEntry?
E.B. [IaTHULIBIHA, 3a049HO (hopMbI 00yY/ HarIpaBIeHU "DKOIOTHI U Action=Link FindDoc&id=21
T.1O. Koxuna IPUPOIONOIb30BaHuE" 4420&idb=0
JI2.2 |Mamonros B. T". MeTozp!l MOYBEHHBIX HCCIIEOBAHUM: yUeOHUK Cankr-IletepOypr: Jlans, 2021,
https://e.lanbook.com/book/152
448
7.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBO, ros
JI3.1 |HoBouepk. HHX.- AHanuTHYeCKast XUMHUS (KOJTMIECTBEHHBIH aHAIN3): METOI. Hosouepxacck, 2021,
MEJIUOP. UH-T yKa3aHHSA 10 BHII. pacd.-rpad. paboTsl AT CTYA. 04. GopMbI http://biblio.dongau.ru/MegaPr
Jouckoit 'AY ; coct. | 00yu. Hampasi. "[lenarorundyeckoe o6pazoBanue", HarpaBil. oNIMI/UserEntry?
T.N. IpoBoBo30Ba "Xumus" Action=Link FindDoc&id=38
3828&idb=0
7.2. IlepeueHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTH '""UHTepHeT"
7.2.1 | MH(GOPMAIMOHHO-CIIPAaBOYHBIC U TIONCKOBBIC CHCTEMBI | http://www.chem.msu.su/rus/elibrary/
7.3 IlepeyeHb MpOrpaMMHOro odecrnevdeHust
7.3.1 | Yandex browser |
7.4 llepeyeHb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM
7.4.1 basbr nanaeix OO0 Hay4nas anekrpoHHas http://elibrary.ru/
6ubmmoTexa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE JTUCIUITIJINHBI (MO Y JIS)
8.1 2103 CrnennambHOE OMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMU
cpeAcTBaMH 00yUYeHHsI, CITy>KAIlUMH [UIS peACTaBIeHUs HHPOopMaLuu OOJBbIION ay JTUTOPUH:
Habop neMoHCTpanmoHHOT0 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.; Muxpockoms! — 2 mt.; JlabopaTopHas mocyaa;
PacTBOpBI peakTHBOB, HEOOXOIUMBIX JJIs BBITOJTHCHHUS nabopaTopHbIX padot; Crox
nabopaTtopHslii cToiika — 1 mrt.; CymmnbHbli mikad — 1 mr.; Cron-tym6a — 3 mirt.; YueOHo-
HaIJIAHBIC TTOCOOHS: MAaKeTh, IJIAKaThl, CTCHIH, HaTypHbIe 00pa3nsl; Jlocka -1 mt.; Paboune
MecCTa CTyAeHTOB; Paboune Mecta nmpemnoaaBaTes.
8.2 2313 CrienpanbHOE TIOMEUICHHE YKOMIUIEKTOBAHO CIEIHAIM3UPOBAHHON MeOEIbI0 M TEXHUYCCKUMU
CpencTBaMH 00YYEHHs, CIy KaIllUMH TSI IPEICTaBICHIS HH(QOPMAIIH OOJIBIION ay TUTOPHH:
Habop neMoHCcTpalmoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
wrt., npoekrop Acerx113PH — 11uT., 3xpan HacTeHHBIH — 1 wT.; YueOHO-HarIAHBIE TOcoOus — 15
mrt.; Paboune mecra ctyneHToB; Pabodee MecTo mperonaBarens.
83 2305 ITomenieHne YKOMIUIEKTOBAHO CIICIIHATHN3HPOBAHHON MEOCITBIO M TEXHHUECKUMU CPEIICTBAMU
00y4eHHs, CIy>KaIlUMH JUIS TIPEICTaBICHHUS HH)OPMAIH 1 OCHAIIIEHO KOMITBIOTEPHON TEXHHUKOH C
BO3MOKHOCTBIO TIOAKITIOUEHH K ceTH «IHTepHeT» U 00ecreueHneM JOCTyIa B AIIEKTPOHHYIO
nHpopMannoHHo-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 wt.; Monurop Intel Celeron 430 — 1 mt.; Kadenpanpnas Oubmmorexa;
Cronbl komnbioTepHbie — 6 wT.; Cron-tym6a — 5 mit.; Crynbs — 16 mr.; TemaTHueckue IiakaThl
—5mr.; Jlocka— 1 mT.; Paboume mecta cTyneHToB; Pabodee MecTo mpermomaBates.




8.4

2321 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpeZcTBaMH O0YUEHHsI, CITYKAIIMMHU [T TIpeicTaBiIeHus nupopmanuu ayauropun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHuS (TIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 3kpan HacTeHHBIH — | mT.; YueOHO-HANIAAHBIE TOCOOHS — 9 mmIT.;
Hocka - 1 mT.; Paboumne mecra cryaenTo; Pabodee mecto mpermnoaaBaress.

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




