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1. BBEOEHMUE K PABOYEW MPOrPAMME OAUCLUMIIUHbI

1.1. MecTo npenogaBaeMomn AUCLMNNMHbI B CTPYKType obpa3oBaTesibHON NporpaMmmbl

Basosas I:l Obs3aTenbHas I:l JononHutensHo
Bnok 1: AaBnseTca hakynbTaTBOM

BapwnatunsHas Mo BbIGOPY I:l

1.2. Uenb aucumnnuHbl

CdopmumpoBaTtb komneTeHuun obydatowierocs B 0Bnactm UCNONb30BaHUA METOAOB KIaCCUYECKOro
XUMMYECKOTO N (PUBNKO-XMMMUYECKOTO aHannsa Ansa KOHTPONs  TEXHONOrM4Yeckoro npolecca, kayectsa

Cblpbsi U TOTOBOM NPOAYKLUMN.
1.3. 3agaum gucumnnuHbI
e  00yuYMTb CTYQEHTOB KITACCUYECKUM XUMUYECKUM U PUIUKO-XMMNYECKUM MEeTOAaM aHanmsa;

. Hay4nTb CTYOAEHTOB NMPUMEHEHUNKO TEOPUN XMMUYECKOIo paBHOBECUA B pacTBOopax K peleHunto

NpakTn4ecknx 3agad ana KOHTposid Npon3BoaAcTBa,

. Hay4nTb CTyOEeHTOB O6OCHOBaHHOMy noaxoay K OueHKe, Bbl60py N  npakTn4eckomy
MCNOJNMb30BAHNKD XUMUYECKUX U q)I/I3VIKO-XVIMVI'~IeCKI/IX MeTodoB aHanm3a Ana KOHTpona

npoun3soacTBa.

1.4. Mepe4eHb NNaHMpyeMbIX pe3ynbTaToB 06Yy4eHUs N0 AUCLMINIIMHE, COOTHECEHHbIX C
nraHUpyeMbIiMU pe3yribTaTaMU OCBOEHUsA ob6pa3oBaTesNibHOWU NporpamMmbil

Kop,
Otan hbopmupoBaHus
KomneTeHumm dopmynupoBka KOMMeTEHL MM
CMOCOBHOCTLI0O U TOTOBHOCTLIO MCMOSb30BaTb OCHOBHbIE
3aKOHb! €eCTeCTBEHHOHAaY4HbIX ONCUMNAYH B 2
OrnK -1 npoceCcCUoHanbHoON OeATENBHOCTMU.
MnaHupyemble pe3ynbTaTbl 0Gy4YeHUA
3HaTh:
1) OCHOBHblE 3aKOHOMEPHOCTMW NPOTEKAHNST XMMWUYECKNX NMPOLECCOB U XapaKTePUCTUKN PaBHOBECHOTO
COCTOSIHMS;

2) meToAbl ONUCcCaHUsA XMMUYECKNX PaBHOBECUIN B pacTBOpax 3MNeKTPOSMTOB;
3) TeopeTuyeckMe OCHOBbI Y NPUHLUMBI PUINKO-XUMUYECKUX METOZ0B aHann3a — anekTpoXmMMu4ecKmx
CrneKTparnbHbIX, XpoMaTorpagu4eckmnx.

YmeThb:

1) ncnonb3oBaTb OCHOBHbIE 3aKOHbI HEOPraHNYECKON XMMUN U PUINKM ANSA PEeLLEeHNs aHaNUTUYECKUX
3aga4 B cBOeM NpoeccroHansHom AeAaTesNIbHOCTMY;

2) NPOrHO3MpPOBaTh BNUSHNE Pa3fMYHbIX (0aKTOPOB HA PaBHOBECKME XMMUYECKOWN peakumu;

3) NpoBEeCTU CTAaTUCTUYECKYI0 0OpaboTKy pe3ynbTaToB aHANUTUYECKMX N3MEPEHWIA.

Bnapgets:

1) HaBbIKaMK pacyeTa KONMMYECTBEHHbIX XapakTEPUCTUK PaCTBOPOB, ONMPasiCb Ha KONMYECTBEHHbIE
COOTHOLLEHNS HEOPraHNYECKON XUMUN U COU3UKN;

2) MmeTogamMu MeTPOSIOrM4EeCKOM OLEHKN pe3ynbTaToB aHanUTUYECKUX N3MEPEHUN.

FOTOBHOCTbIO ncnonb3oBaTb 3HaHUA [0} CTpoeHunn
Beulectea, npupoae XUMUNYECKON CBS3WN B Pa3fIn4HbIX
Knaccax XMMWYECKMX COEAMHEHWA ONnd  NOHUMaHUS
CBOWCTB mMmaTtepunarnoB n MexaHun3ma XUMUNYECKUX
npoueccoB, NPOoTEeKaknWmnX B OKpyxXakwwem Mmupe.

OrK-3

MnaHupyembie pe3ynbTaTbl 00y4eHUA

3HaTb:

1) aneKkTpoHHOE CTPOEHNE aTOMOB U MOSEKYT;

2) Teopun XMMNYECKOW CBA3W;

3) OCHOBHble 32aKOHOMEPHOCTU MPOTEKAHNS XMMUYECKUX NMPOLECCOB M XapaKTePUCTUKN PAaBHOBECHOIO
COCTOSIHMS;

4) MeToApbl ONUCAHUS XUMUYECKNX PaBHOBECUI B pacTBOpaXx 3f1eKTPONMTOB.

YmMeTb:

NPOoTEKaLNX NPU aHaNUTUYECKUX N3MEPEHMSX.
Bnapets:

Mcnonb3oBaTb OCHOBHbIE XMMU4YeCKune u (bI/ISI/I‘-IeCKI/Ie 3aKOHbl ONnA NOHMMaHUA MexXaHu3mMa npoLeccos,
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Kop,

OTan opmMMpoBaHus
KomneTteHumu dopmMynmpoBka komneTeHuun

cnocobammn o60CHOBaHHOW OLEHKN 1 BbibOpa METOAOB aHanNu3a, onupasicb Ha 3HaHMe MexaHusma
HBJ‘IGHVIVI, iexawunx B OCHOoBe aHalnnTn4ecKkmnx I/I3MepeHVII7I.

rOTOBHOCTbIO MPUMEHSATb aHaNUTUYEeCKUe U YUCIIEHHble
METOAbl PEeLUEHUsI MOCTaBrEeHHbIX 3adad, WCMNonb3oBaTb
coBpeMeHHble MHOPMAaLIMOHHbIE TEXHONOMKN, NPOBOAUTL
06paboTKky MHopMaLMM C NCNONb30BaAHMEM MpPUKNaOHbIX
nporpaMmHbIX  cpeacTtB  cdpepbl  NpodpeccroHanbHom
AEeATENbHOCTU, WCMOMb30BaTh CETEBbIE KOMMbIOTEPHbLIE
TexHonormm u 6asbl AaHHbIX B CBOEN NpodeccuoHanbLHOM
obnacTtu, nakeTbl MpPMKNagHbIX MNporpamMm Ans pac4yeTa
TEXHONOrMYEeCcKMX napaMeTpoB 06opyaoBaHus.

MK-2

MnaHupyemble pe3ynbTaTbl 06y4YeHUsA
3HaTb:
MeToAbl MeTponornyeckon obpaboTkm pesynbTaToB aHanusa.

YMeTh:

1) NpoBOANTL CPABHUTENBHYIO OLIEHKY METOAOB aHanu3a M OCYLLEeCTBASATb BbIGOP ONTUManbHbIX YCNOBUN
N3MepeHns aAns KOHKPETHON NpakTUYeCcKon 3agadu;

2) ucnonb3oBaTb CeTeBble KOMMbIOTEPHbIE TEXHOMNOrMM Mpu obpaboTke pe3ynbTaToB aHanUTUYECKUX
onpegeneHun.

Bnapets:

1) MeTogamMun NPoOBEAEHUSA XMMNYECKOTO N U3NKO-XMMUYECKOTO aHanusa;

2) meTogamu noucka n obmeHa nHopmaumm B rnobanbHbIX U NOKaNbHbIX KOMMNBIOTEPHbIX CETSAX.

rOTOBHOCTbIO MCMONb30BaTb 3HAHWE CBOWCTB XMMWYECKUX
3NIEMEHTOB, COEANHEHUN n mMaTtepumanoB Ha X OCHOBE A5ld

MK-18 ~
peweHna 3agad I'IpO(*)eCCVIOHaJ'IbHOVI OEATEJIbHOCTU

MnaHupyemble pe3ynbTaTbl 06y4eHus

3HaTb:

TEOpPETUYECKME OCHOBbLI XUMUYECKNX N (DU3NKO-XMMUYECKUX METOLO0B aHanuaa.

YmMeTb:

ucnomnb3oBaTb 3HaHWA aHanuTudeckon xummm n ®XMA npu nNpoBedeHMU aHaANUTUYECKUX M3MEPEHUN U

0bpaboTke nx pesynbTaTtoB B NpoheCcCMoHanbHOM AeATENbHOCTY.

Bnagetb

1) skcnepuMeHTanbHbIMU METOAaMMU NPOBEAEHMS XMMUYECKOrO U (P13UNKO-XMMUYECKOro aHan13a
pacTBOPOB, UCMOMb3yeMbiX B MPOdeCcCnoHansHon AeaTensHOCTY;

2) sKkcnepuMeHTanbHbIMU MeTodamu onpeaeneHns MU3nKo-XMMUYECKMX CBONCTB HEOPraHUYECKUX 1
OpPraHM4eCcKnX coeaNHEHNN.

1.5. AucumnnuHbl (NPakTUKKM) o6pa3oBaTenibHOM NPOrpaMmbl, B KOTOPbIX ObISIO Ha4YaTo
cdhopmupoBaHne KomneTeHUUN, yKka3aHHbIX B n.1.4:
o OO6was n HeopraHuyeckasi xumus (OlK-1, OlMK-3, MK-18);
®usnka (OrK-1);
MatemaTtuka (Orl1K-1, MK-2);
OpraHuyeckas xumus (OlMK-3, MK-18);
UHdopmaTuka (MK-2);
UrxeHepHas n komnbioTepHas rpadumka (MK-2);
YuebHasa npakTuka (npakTuka no nosfyyYeHuo NepBruYHbIX NPogeccMoHanbHbIX YMEHWUI 1 HaBbIKOB, B
TOM YUCrEe NePBUYHBIX YMEHMI U HABbLIKOB Hay4YHO-UccneaoBaTensckon aearensHoctu) (MK-2)

2. COOEPXAHUE ANCLUUIMNIUHDI

0O6bem (4achl)

HavmeHoBaHue n cogepxaHune
yyebHbIX Mogyrnen, TeM u opM KOHTPONs

o4YHoe
0obyyeHune
OYHO-
3a04Hoe
obvyeHuve
3a04Hoe
0obyyeHune

Yye6HbI Moagynb 1. BBegeHMe B aHaNMTUYECKY0 XUMUIO. XMMUYECKUA U
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O6bem (4achl)

HavnmeHoBaHue n cogepxaHue
y4ebHbIX Moaynen, Tem n hopm KOHTpons

o4YHoe
oby4eHve
OYHO-
3a04Hoe
obvyeHuve
3a04Hoe
oby4eHve

pu3nKo-xMmMmnyeckne MeToabl aHanmsa

Tema 1. TeopeTuyeckne oCHOBblI aHanuTMyeckon xummn. Knaccmdpumkaumss MetogoB
aHanMTM4eCKon XMMUM 1 TpeboBaHUA, NpeabsABAseMble K HUM. XUMUYECKUIA 8
KONMMYECTBEHHbIV aHanu3: rpaBMMETPUYECKUN U TUTPUMETPUYECKUA METOAbI.

Tema 2. [JocToMHCTBA M HeAOCTaTKM TUTPMMETPUYECKOro aHanusa. TpeboBaHus,
npegbsaBnsieMble K peakumsam B 06bemMHOM aHanuse. CTaHAapTHbIN pacTBop. 16
3akoH 3kBMBaneHTHoCcTM. Cnocobbl BblpaXeHWss KOoHUeHTpauun. [puemsbl
TUTpPOBaHWs. PacyeT Macchbl M KOHLIEHTpaLMKU onpeaensaemoro BeLlecTsa.

Tekywmn konTponb 1 Konnoksuym 4

Y4yebHbIn moaynb 2. MeToabl KNCTIOTHO-OCHOBHOIO TUTPOBAHMUS.

Tema 3. VoHHblE paBHOBECUSI B KUCMOTHO-OCHOBHOM TUTpOBaHuW. PaBHoOBecue B
pacTBopax KWUCMOT U OCHOBaHMN (CUNbHBIX U cnabbix), ruaponuayowmxes | 18
conew n 6ydepHbIX pacTBOPOB.

Tema 4. PacyeT 1 NOCTPOEHUE KPUBBLIX KMCNOTHO-OCHOBHOIO TMTpoBaHusA. KncnotHo-
OCHOBHblE  WHOMKATOpbl: cocTaB M cBonctBa. [lpuHumn nogbopa | 16
WHOWKATOPOB.

Tekywmn koHTponb 2 Konnoksuym. 4

Y4yebHbIn moaynb 3. MeTogbl KOMNIeKCoobpas3oBaHmsa 1 ocaXaeHUs.

Tema 5. KomnnekcumeTpuyeckoe 1 KOMNIEKCOHOMETPUYECKOE TUTPOBAHME.
KomnnekcoHbl. KoHUeHTpaunoHHas M yCrnoBHasi KOHCTaHTbl YCTOMYMBOCTU

12
KOMMNJIEKCOHAaTOB. KpvBble  KOMMMEKCOHOMETPUYECKOrO  TUTPOBaHUSA
MeTannonHavkaTopsl.
Tema 6. OcagutenbHoe TutTpoBaHue. Kputepum oueHkn obpasoBaHus

ManopacTBOPUMbBIX  COEANHEHUIA. Cnocobbl onpegeneHus TOYKM 8
9KBMBAJIEHTHOCTM B 0CagMTENIbHOM TUTPOBAHUMN.

Tekywmn KoHTponb 3 Konnokenym 2

YyebHbIn moaynb 4. MeToabl OKUCIIEeHUSA-BOCCTAHOBIEHUS

Tema 7. TeopeTnyeckme OCHOBbI OKUCITUTENbHO-BOCCTAaHOBUTENBHOTO
B3aUMOAENCTBUS. INEKTpOXuMmMyeckasl ayernka. YpasHeHne HepHcta gns
O[C ranbBaHMYECKOro 3fieMeHTa W 3f1eKTPoaHOro noteHumana. KoHctaHTa
paBHOBECUS OKUCITUTENBHO-BOCCTAHOBUTENIbHOW peakLui.

Tema 8. MepmaHraHaToOMeTpuWsi: JOCTOMHCTBO M HeJocTaTkn mMeToda. MopomeTpus,
Ycnoeua  npoBefeHust  nogometpun.  Cneumdpmydeckne  uMHAuKaTtopbl. | 32

20

BuxpomaTtomeTpus.
Tekywmmn KoHTposb 4 Konnoksmym 4
MNpomexyToyHas aTTecTaumsa nNo gucumnivHe JK3amMmeH 36

Yye6HbIN Moaynb 5. BBeaeHue B husnko-xummnyeckme metoabl aHanusa.

AneKTpoXxuMuyeckme MeToabl aHanusa

Tema 9. AHanUMTMYecKMin curHan U ero  CBOWCTBa, onpegenswouiune
YYBCTBUTEMNBHOCTb, CEMNEKTUBHOCTb, 3KCMPECCHOCTb, MOMEX03aLlULLEHHOCTb
MeToaukn aHanusa. Knaccudukauusa gusmko-xumMmyeckmx metogos aHanmsa | 10
M uUX TMNpeMMyllecTBO MO CPaBHEHUIO C MeTodaMu  KIacCUYecKoro
XUMUYECKOro aHanusa

Tema 10. T[loTeHumomeTpus: knaccudukaums SNEKTpoaoB; BO3HUKHOBEHWE
3ANeKTpPo4HOro noTteHumana; ypasHeHne HepHcTa. lNoTeHumomeTpudeckoe | 11
TUTPOBaHWE pacTBopa CONAHOWN KACTOThI

Tema 11. KynoHomeTpusi: 3akoH ®dapapges; MOTEHUMOCTATUYECKUA W
amnepocTtaTudeckun metofbl. KynoHomeTpuyeckoe TuTpoBaHue pacrteopos | 11
COJIAHOW KMCNOTbI U TUOCynbgaTta

Tema 12. KoHOyKTOMETPUA: 3NEKTPONPOBOAHOCTb pacTBopa U ee 3aBUCUMMOCTb OT
KOHLIeHTpaLuun, TemnepaTypbl U NpUpoabl MOHOB; Knaccudpukaums MeToaos

o 12
KOHOYKTOMEeTpun. BbiCOKOYacTOTHOE TUTPOBaHWE pacTBopa  COJIAHON
KMCNOTbI
Tekywmn koHTponb 5 Konnoksuym 4

Yye6HbIN Moagynb 6. OnTU4yeckne MeToAbl aHanu3a: TeopeTuyeckme OCHOBHbI,
Knaccudpukauma n annapartypHoe ocgopmneHue
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O6bem (4achl)
HavmeHoBaHve n cogepxaHue oS.85 g8
yuebHbIX Moaynen, Tem 1 popM KOHTPOnsA % ) § 8 30
o3| °asgd ©&
o ®g ®o0
Tema 13. doTtomeTpusa: 3akoH byrepa-Ilambepta-bepa; MeTogbl W3MepeHUs
ONTMYECKON MIIOTHOCTW; METOAbl OnpeAeneHns KOHLEeHTpauMm nNo BenMynHe 11
ontuvyeckon nnoTtHoctTn. doTOMETpMYeckoe OnpederneHne xenesa B
pacTBope
Tema 14. CnekTpodoTOMETpPUS: Knaccudukauns MeTodoB; MOJlyYeHUE CreKTPOB
NnormnoLweHnss M MeToAdbl KONMMYECTBEHHONO M KadeCTBEHHOro aHanmsa. | 11
CnektpodoTomeTpuyeckoe onpeaeneHne Kpacutenem B CMecu
Tekywmn koHTponb 6 Konnoksuym 4
TeKyWwMn KoHTponb 5-6 PP 6
Y4yeb6HbIN Moaynb 7. Xpomatorpadmyeckme MeToabl aHanmsa: TeopeTu4eckne oCHOBBI,
Knaccudpukaums, MeToabl KA4eCTBEHHOro U KONIM4eCTBEHHOrO aHanusa
Tema 15. [asoBas xpomaTorpadusi. YCTPOMCTBO ras3oBOro Xxpomatorpada.
OnpepgeneHne yrnesogopooB B CMeCUM METOAOM  ra3o-XuakocTHowm | 10
xpomaTtorpacdum
Tema 16. WoHoobBMeHHas xpomaTorpadms: knaccudukaums. KonuvectBeHHoe
onpegeneHne MOHOB LMHKA M MarHusi B CMecu MeTogom MoHoobmeHHowm | 10
xpomaTtorpacum
Tekywmn KoHTponb 7 Konnoksnym 4
MpomexyTo4yHas aTTecTauus no gucumnnuHe: 3ayer 4
BCEIO: | 288

3. TEMATUYECKUIN NNAH

3.1. llekunn
He npegycmoTpeHo

3.2. MpakTnyeckne n ceMMHapCcKue 3aHATUSA
He npegycmoTpeHo

3.3. JlabopaTopHble 3aHATUA

Ou4Ho-3a04HOE

HaumeHoBaHue Ouoe 0byuenme o6yueHme

Homepa
n3yyaembix

3aouHoe oby4deHune

nabopaTopHbIX 3aHATUN Howmep O6bem Homep Obbem

Tem
cemecTtpa (4achbl) cemecTpa (4achbl)

Howmep O6bem
cemecTtpa (4achbl)

MpurotoBrneHve  pacTBopa
rmapokcvaa HaTpus
npuennanTensHom
KOHLEHTpaLuK.

YcTtaHoBneHme TOYHON
KOHLeHTpauuu pacTteopa
wenoyn. Cratuctmnyeckas
0bpaboTka pe3ynbTaToB

OnpepeneHne  KonnyecTBa
CEepPHON KUCMNOTbl METOAOM
KMCMNOTHO-OCHOBHOTO
TUTPOBaHWS.

OnpepeneHne kapboHaToB K
4 rmgpokapboHaToB npu 3 6
COBMECTHOM MpPUCYTCTBUM

KomnnekcoHomeTpuyeckoe
5 onpeneneHue XKECTKOCTU 3 4
BOAbI

OnpepeneHune xnopwa-
6 MOHOB MeTo40M 3 4
0CaanNTENbHOIO TUTPOBAHMS
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Homepa OuyHo-3a04HOE
M3y uaeMbIX HanmeHoBaHue § o6yyeHue

Tem nabopaTopHbIX 3aHATUN Homep Obbem Homep O6bem Homep O6bem

cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)

OuyHoe oby4yeHune 3aoyHoe obyyeHne

YcTtaHoBneHme TOYHOMN
KOHUEeHTpaumm

7 nepmaHraHata Kkanusa no 3 12
TOYHbIM HaBeckam okcanaTa
HaTpus.

YcTtaHoBneHme TOYHOMN
KOHUEeHTpaumn conu Mopa.
8 OnpegeneHne  konu4yecTea 3 14 4 2
Ounxpomarta kanus MeToaoMm
nepmMaHraHaTomeTpuu
YcTaHoBNeHue TOYHOM
KOHLUEHTpaummn pactBopa
TMocynbcata HaTpua Mo 3 10
TOYHOW HaBecke OGuxpomarta
Kanus.

OnpepgeneHne  KonunyecTea
Mean MeTogoM NogoOMETPUN.
OnpepeneHne
aHanMTU4ecKoro curHana
pPasnnyHbIMK dumamko-
XMMUYECKUMM METOOAMU
MoTeHUnomeTpuyeckoe

10 TUTpOBaHWe pacTBopa 4 12
CONSAHOWN KUCNOTbI
KynoHomeTpuyeckoe
TUTpOBaHME pacTBOpOB
COnsiHOM KWUCNOTbI 7]
TMocynbgara
BbicokoyacToTHOE

12 TUTpPOBaHWe pacTBopa 4 11
CONSAHOW KMUCMOTbI
doTomeTpuyeckoe
13 onpefeneHve xenesa B 4 8
pacTBope
CnektpodoTomeTpuyeckoe
14 onpeaeneHue Kpacutenenm B 4 8
cMecu

Onpepgenexune
yrneso4opodoB B CMecu
METOAOM  ra30-XMAKOCTHOM
XpomaTtorpaduu
KonuyectBeHHOE
onpegeneHne NOHOB LiMHKa U
16 MarHusi B CMeCcu MeToaOoM 4 8
MOHOOOMEHHOM
XpomaTtorpaduu

11

15

BCEIO: 140

4. KYPCOBOE NMPOEKTUPOBAHME

He npegycmoTpeHo

5. TEKYLLIMXA KOHTPOJb YCNEBAEMOCTU OBYYAIOLLEIOCS

OyHo-3a04HoE
oby4yeHne

Homepa

yuebHbIX ®opma OuyHoe oby4yeHne

3ao4yHoe oby4yeHune
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mogynei, no KOHTpoOnS
koTopbIM 3HaHUN Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
npoBoauTcA cemMecTpa cemMmecTpa cemMecTpa
KOHTPOJ1b
1234 Konnoksuym 3 4
5,6,7 y 4 3
5-6 Pre 4 1

6. CAMOCTOATEJIbHAA PABOTA OBYYHAKOLUEIOCAHA

O4yHo-3a04HOE
Buabl CaMOCTOSTENbHOI paboThl OuyHoe 06yyeHne o0ByueHIe 3aouHoe oby4yeHune
obyuvatoulerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (4acbl)
YCBOEHMe TeopeTU4eCcKoro matepmana 3 40
4 16
MoaroToBka k labopaTopHbIM 3aHATUSM 3 32
4 14
BbinonHeHne gomaluHero 3aganus (PIP) 4 6
MogroTtoBKa K 3K3amMeHy 3 36
MMoaroToBka K 3a4eTy 4 4
BCETO: | 112+36

7. OBPA3OBATEJIbHbIE TEXHOJIOI NN

7.1. XapaKktep1ucTuKa BUAOB U UCMOJb3yeMbIX MHHOBALMOHHbLIX POPM YYEOHbIX 3aHATUN

Ob6bem 3aHATUN
B MHHOBALMOHHbIX

HanmeHoBaHue dopmax (4achbl)
BIAOB y4€OHbIX Vicnonb3yemble MHHOBALMOHHbIE (hOpMbi o 0 @ 0 @
S , = =
3aHATWIA gz o2: 9%
2 | 38 &%
SR©) T O T O

[l (]

[e] o [e]

AHanus n obpaboTka pes3ynbTaToB aHanUTUYECKUX
N3MEPEHNA C WCMOMb30BaHWEM CETEBBLIX KOMMbIOTEPHbIX 22
JTabopaTopHble | TEXHONOIMMN.

3aHATUA pynnoBasi npopaGoTka paumnoHanbHbIX CnocoGoB pacyeTa
KOINMMYECTBEHHbIX  XapaKTepUCTMK KOMMOHEHTOB
NEeCOXMMMYECKOro KOMMeKca Ha OCHOBe pe3yNibTaToB 50
TUTPUMETPUYECKOTO U (PU3UKO-XMMUYECKOTO aHannsa.

BCEIO: 72

7.2. Cncrema oueHnBaHusA ycneBaeMoCcTn n DOCTUXeHUN OGy'-IGIOI.IJMXCﬂ Aana ﬂpOMe)KYTO‘-IHOFI
aTTecTauuu

TpaauumoHHasa | X GannbHO-penTMHroBas

8. OBECINEYEHUE OUCLUUTIJIUHDI
8.1. YuebHasa nutepaTtypa

a) OCHOBHas y4yebHas nutepaTtypa

1. AHanuTuyeckas xumnsa [ONekTpoHHbIN pecypc): y4ebHoe nocobue/ O.B. KyknHa [v gp.].— 3nekTpoH.
TeKCToBble AaHHble.— BopoHex: BoOpoHeXCckuid  rocydapCTBEHHbI  apXUTEKTYPHO-CTPOUTENbHbIN
yHuBepcuteT, 3BC ACB, 2014.-162 c.- Pexum pgoctyna: http://www.iprbookshop.ru/30833.- 3BC
«IPRbooks»

2. AHanuTtudeckas xvmMmus. PacyeTbl B KONMMYECTBEHHOM aHanu3e [ONEeKTPOHHbIN pecypc]: npakTukym/
B.IM. lNycbkoBa [M Op.].— OnekTpoH. TekcToBble AaHHble.— KemepoBo: KemMepoBCKUA TEXHOMOrnyeckuia
WHCTUTYT  NuWeBOW  npombiwneHHocty, 2010.— 124 c.— Pexum pgoctyna:  http://www.
iprbookshop.ru/14354.— 3BC «IPRbooks»

6) pononHuTenbHasa y4ebHasi nuTepaTypa
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3. ®epoposB B.A. AHanuTudeckas xvmuna. BBeoeHne B KONUUECTBEHHbIW aHanu3. [TekcT]: yvyebHoe
nocobue/ B.A. ®epopos, A.A. KomuccaperkoB. - CI16.: CIertTypri, 2011.- 45 c. .- Pexum pgoctyna:
http://nizrp.narod.ru/ achkolanaliz.htm. — 36C BLWT3

4. Omutpesny W.H.KonuyectBeHHbI aHanuM3 B Bompocax M oTBeTax: yyebHoe nocobue /BLUTI
cnerynTth —Cri6.,2016 - 52 c. http://nizrp.narod.ru/metod/kafobshineorgh//13.pdf. — 36C BLUTS

5. Omwutpesud W.H.Mpyrno .®., KomuccapeHkoB A.A.OnektpoxvMmuyeckme metodbl aHanusa(
BOMpOCbLI, TecTbl W OTBeTbl): y4yebHoe nocobue /BWITO Creryntna -Cre.,2016 - 84 c.
http://nizrp.narod.ru/metod/kafobshineorgh//14.pdf. — 36C BLUT3

8.2. NepeyeHb y4yebHO-MeTOAMYECKOrO 06ecnevyeHusi A4nsi CaMoCTOsITeNbHOM paboThbl
obyyarowmxcs no gUCLMUNIINHe

1. lMoTteHuuomeTpua: ydebHo-meToamyeckoe nocobue / Komuccapenkos A.A, [pyrno .o,
®epopos B.A. -Cl16.: N3g-so CMNBITY PI1, 2013. -64 c. Pexvum goctyna: http://nizrp.narod.ru/potenz.pdf. —
OBC BWTS

2. OnTnyeckme MeTodbl aHanusa: y4yebHo-meToanyeckoe nocobue/ Mpyrno I.®., Komwucca-
peHkoB A.A.,, ®épopos B.A. TOYBIO CN6ITYPMN.-CMN6., 2010. -52 c¢. Pexum poctyna:
http://nizrp.narod.ru/metodoptika.htm. — O6C BT

3. KoHgyktOmMeTpuss M  BbICOKOYACTOTHOE TUTpOBaHue: y4ebHO-meToamyeckoe nocobue
/Komuccapenkos A.A., Tpyrno [.O. rOyBINO CMN6IrTYPM.-CM6., 2009.-42 c.Pexum poctyna:
http://nizrp.narod.ru/ Konduktometr. Html. — 36C BLUTS

4. KynoHomeTpuyeckme meToabl aHanusa: yyebHo-meTognyeckoe nocobue. - 2-e  u3g-e, Ucnp. u
pononH./ Amutpesud U.H., KomuccapeHkos A.A., ®egoposa O.B. TOYBITO CIN6ITYPI1. -ClM6., 2009. -48 c.
Pexum goctyna: http://nizrp.narod.ru/Qulonometr.htm. — 36C BLWUTS

5. Omutpesny U.H. 3nektpoxmmuyeckne MeToAbl aHanu3a: npaktuka npumeHeHus B LIBIM (B
npumepax un 3agadvax) [TekcT]: yyebHo-meTogmdeckoe nocobue / N.H. OmuTtpesud, A.A. KomnccapeHkos. —
Creé IrtTypr. — Crie, 2012. — 95 c. Pexxum goctyna: http://nizrp.narod.ru/elektrchem.htm. — 36C BLUT3

6. ®usnko-xmmmyeckne metoabl aHanmsa. Y.1. JnekTpoxumumyeckme meToabl aHanmsa [TekcT]:
y4yebHoe nocobue AOns CTyAeHToB 3aoyHon dopMbl 0byyenuns /  W.H.OmutpeBnd [ gp.] - CI6.:
CrerTyPIl, 2014.- 78 c.- Pexxum goctyna: http://nizrp.narod.ru/metod/kafobshineorgh/8.pdf ...

7. OmutpeBud U.H. ®usmko-xmmmyeckne metoabl aHanmsa. Y.2. OnTuyeckme meTodbl aHanuaa
[TekcT]: yyebHoe nocobue ond ctygeHToB 3ao4yHow dopmbl 06ydenusa /| W.H. Omutpesuy, I.®. lNpyrno,
O.B.®énopoBa, A.A. KomuccapeHkoB. - Crne.: CrerTypPrn, 2014.- 39 c.- Pexum pgoctyna:
http://nizrp.narod.ru/metod/kafobshineorgh/7.pdf

8. Omutpesny V.H. dusmko-xnmmyeckme metoabl aHanusa. Y.3. Xpomartorpaduyeckue metoab
aHanusa [TekcT]: yyebHoe nocobue And CTyAeHTOB 3ao4yHoW hopmbl obydeHusa /| WU.H. Omutpesny, I.O.
Mpyrno, O.B.®époposa, A.A. KomuccapeHkoB. - Cl6.: CMNG6ITYPIM, 2014.- 54 c.- Pexum pocrtyna:
http://nizrp.narod.ru/metod/kafobshineorgh/8.pdf

9. AHanuTudeckas xumusa [ONeKTpoHHbIW pecypcl: yyebHoe nocobue/ A.WN. AnapHeB [ gp.].—
OneKTpoH. TeKkcToBble [AaHHble.— HoBocubupck: HoBocMOMpCKMA  rocygapCTBEHHBLIN  TEXHUYECKUN
yHuBepcuteT, 2011.- 104 c.- Pexum goctyna: http://www.iprbookshop.ru/44656.- 36C «|IPRbooks»

8.3. NepeyeHb pecypcoB MHhOPMaALUMOHHO-TENEKOMMYHMKaLMOHHOW ceTh "UHTepHeT",
HeobxoauMbIX ANl OCBOEHUSA AUCLMMIINHbI

1. http://www.fptl.ru/biblioteka/analiticheskaya-himiya.html

2. http://chembaby.com/analiticheskaya-ximiya/

3. http://lwww.twirpx.com/

8.4. NepeyeHb NHPOPMaALIMOHHbIX TEXHOJIOMMW, UCMOJIb3YeMbIX NPU OCYLLeCTBIIeHUU
o6Gpa3zoBaTenbHOro npouecca No gUcuMniunHe, BKIOYasa nepevyeHb NPorpaMMHOro obecnevyeHus u
MH(OPMAaLMOHHBbIX CMPAaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHue maTtepuanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMON ANSA OCYLLECTBIEHUA
obpasoBaTenbHOro npouecca no AUCLMUNIINHE
CneumanusmpoBaHHas y4yebHaa nabGopatopus OXMA ¢ Heobxogumbim  0GOpPYyAOBaHUEM:
cnektpocpotomeTpbl 1 oTokonopumeTpbl POK 56-M, KOK-2, KOK-3, KOHnko 1201, CP-2000, pH —
mMeTpbl Mapkn UMJT — 301, xpomaTorpad LiBeT 100, BbICOKOYACTOTHbIE TUTPATOPLI, KOHLEHTpaToMep
KH-1, npnbop ansa kanunnsipHoro anektpodopesa «Kanenb 3»

8.6. UHble cBepeHuA n (Mnu) matepuansl
KomnnekT nnakaToB, AeMOHCTPUPYOLWMX MPUHLMN paboTbl NpMbopoB, MMetoLMNXCca B nabopatopuu;
HarnsigHble nocodusi: npuHUUnuanbHas cxema doTtokonopumeTpa ®IOK-56M, xpomaTtorpada; Bua
KpUBbIX TUTPOBaHUSA, NOMYYeHHbIX pasnuuHbiMu ®XMA; knaccudukaumns anekTpoaos.
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http://nizrp.narod.ru/potenz.pdfпотен
http://nizrp.narod.ru/Qulonometr.htm

9. METOANYECKHUE YKA3AHUA AN1A OBYYAKOLWNXCA NO OCBOEHUIO

ANCLUUNIIUHDI

Buabl y4ebHbIx
3aHATUN 1
camocTosiTenbHas
paboTta
obyyvaroLmxes

OpFaHVI3aLIMF| OeATEeNIbHOCTU o6yl4arou.|,eroc;|

Jlekumn

Jlekumn obecneumBaloT TeOpeTUYECKME OCHOBbI AuMCuMNMHBLL. Ha nekuusax
n3naraeTca OCHOBHOE cofepXaHue Kypca AucuunnuHbl. OCBOEHMEe NEKUUOHHOro
MaTepuana oby4yaroLLMmca npegnonaraet crnegyowime suasl padort:

e npopaboTka pabouen nporpamMmbl B COOTBETCTBUM C LENSMM U 3agadvyamu,
CTPYKTYPOW U COAepXaHnemM ANCLUMINHLI;

e KOHCMEKT JeKUMA: KpaTKo, CXeMaTWU4HO, MocneaoBaTenibHO (UKCUMPOBaTb
OCHOBHbIE MONOXEHUs!, BbIBOObI U (DOPMYSIMPOBKM; MOMEYaTb BaXKHbIE MbICIN,
BblAENATb KMOYEBbIE€ CroBa, TEPMUHbI.

e MpoBepka TEPMUHOB, MOHATUMA: OCYLLECTBMATbL C MOMOLLbIO 3JHLUKNONeann,
cnoBapen, CNpaBOYHMKOB C BbIMMCbIBAHMEM TONIKOBaHMI B TeTpadb; paborta ¢
TEopeTU4YeCcKMM MaTtepuanoM: HalnTu OTBET Ha BOMPOCbl B PEKOMEHAYeMOW
nutepartype.

Ecnun camocTosATensHO He ygaeTcsa pa3obpartbcs B MaTepuane, Heobxoanmo

00paTuTbCs C BONPOCOM K NpenogaBaTento

JlabopaTopHble
3aHATHSA

JlabopaTtopHble paboTbl CMNOCOOCTBYIOT pPa3BUTUIO  HaBbLIKOB  aHaNUTUYECKMX
U3MEPEHUA C MOMOLLBI XUMUYECKMX WU (PUINKO-XMMUYECKMX METOLOB aHanusa,
NPUMEHSAEMbIX ANs1 KOHTPONS TEXHOMOrMYEeCcKMX MpoueccoB, KadecTBa Cbipbs M
rotoBon npoaykumn. Ha nabopaTtopHbix paboTax CcTygeHTam npegnaraertcs
NCnonb30BaTb COBPEMEHHbIE NPUOOPBLI N CETEBBLIE KOMMBIOTEPHBLIE TEXHOMNOTUN NpU
0bpaboTKke pe3ynbTaToB aHaNMTUYECKMX onpeaeneHvun. B pesynbrarte npoBeneHus
nabopaTopHoOro 3aHATUS obyvalwLlmecsa [AOMKHbl YCBOMTb METOAMKY aHanusa,
MOHATbL MNPUHUMM ee pa3paboTKM U HAyyuUTbCsl MPUMEHATb €€ B XMMUYECKUX
cucTemax CXogHoro Tuna.

CnegyeT npegBapuTenbHO M3y4uTb METOOUYECKME YKa3aHWsi MO  BbIMOJIHEHMIO
nabopaTtopHbix paboT, pacrnonoXxeHHblX B pasgene kadegpbl «Obwen wn
HeopraHM4YecKkom Xumumny Ha cante 6nbnunotekn BLUTS http://nizrp.narod.ru./.

Xop paboTbl U 3KCNepUMeHTasbHbIE pe3ynbTaThl AOMMKHbI ObITb NOAPOOHO ONMUCaHbI,
NnocTpoeHbl Heobxoaumble rpadmkn, npoBedeHa cTaTucTudeckass obpaboTka
3KCNEepPMMEHTAbHbIX AAHHbIX.

CamocTtosaTenbHas
paboTta

HaHHbin BUA paboThbl Npegnonaraet pacluMpeHne 1 3akpenneHne 3HaHUA, YMEHUn n
HaBbIKOB, YCBOEHHbIX Ha ayAMUTOPHbIX 3aHATUSAX MyTEM CaMOCTOSTENbHOM
npopaboTkun y4ebHO-MeToANYECKMX MaTepmnanos No AUCLUNINHE U COBCTBEHHOTIO
KOHCNeKTa npu NoAroToBke k nabopaTopHbiM paboTam, konnoksnymam, PP, 3avety
n ak3ameHy CamocTodATenbHas paboTa yyallerocs NnpoBOAMTCH MHOMBUAYAMNbHO;
Npy BO3HUKHOBEHUW BOMPOCOB — COBMECTHO C NpenogasaTenemM.

Mpy NoAroToBke K 9K3aMeHy Unu 3a4eTy Heo6XoaANMO O3HAKOMUTBLCS C NepeYHEM
BOMPOCOB, NpopaboTaTb KOHCMEKTbI NEKUUA, COBCTBEHHbIX KOHCNEKTOB Npu
MOAroTOBKE K KOMNMOKBMYMaM, OTYETbI N0 nabopaTopHbIM paboTam, peKoMeHayeMyto
nuTepaTtypy 1 Nony4nTb KOHCYNbTauMIo y npenogasaTens.

10. ®OHA OLEHOYHbLIX CPEACTB

OnA NPOBEAEHUA MPOMEXYTOYHOWU ATTECTALIUN

10.1. OnnucaHuMe nokasartesnen n KpUTepueB OLEHUMBAHMA KOMNETEeHL M Ha pa3fINYHbIX 3Tanax nx
c¢hopMupoBaHusi, onucaHue LWKan oueHnBaHUA

10.1.1. NMokasaTenu oueHNBaHNA KOMNETEeHLUNA Ha aTanax ux ¢oopmmpoBaHus

Kopn HanmeHoBaHue MpencraesneHne
KOMMNeTeHLN . OLIEHOYHOro OLIEHOYHOro
MokaszaTenu oLeHUBaHNA KOMMNETEHLMN
(aTan ocBoeHus) cpencTea cpencTea B ooHAe
1.M3naraet ocHoOBHble npeacTaBneHnsa o | 1. YcTHoe 1. NepeyeHb
3aKOHOMEPHOCTSIX MpOTeKaHust XMMUYEeckux | cobecegoBaHue BOMPOCOB K
npoLeccos " MEeToA0B onucaHus | 2. [pakTnyeckoe | ak3ameHy (46
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Kop, HanmeHoBaHue MpenctasneHne
KOMMeTeHLmn . OLEHOYHOro OLLEHOYHOro
[MokasaTenu oueHMBaHUS KOMNETEHLMIA
(aTan ocBoeHus) cpencTtea cpencTtea B ooHAe
XUMUYECKMX  paBHOBECUM B  pacTBopax | 3agaHue BOMpPOCOB)
OlK-1 (2) anekTponutoB.  [emMoHCTpupyeT  3HaHue 2. MNMpakTnyeckue
TEopeTUYECKMX OCHOB U MPUHLMNOB (PU3UKO- TMNOBbIE 3aJaHNs K
XUMUYECKUX MeTod0B aHanmsa - aK3ameHy (32
ANEKTPOXNMUNYECKUX, cnekTparnbHbIX, 3apayn, 25 kencos)
Xpomatorpacunyeckmx. 3. lNepeyeHb
2.MNokasbiBaeT yMeHue ucnonb3oBaTb BOMPOCOB K 3a4eTy
OCHOBHbIE€ 3aKOHbl HEOPraHW4YecKon XUmMuun u (72 Bonpoca)
dU3NKM, ONA  pelleHns  aHanuMTU4ecKux 4. MNpakTnyeckne
3apad. lNposBnaeTr ymeHne nporHosvMpoBaTtb 3aJaHu4 K 3a4eTy
BNUSIHNE pasfnyHbIX dakTopos Ha (30 3agauv)
paBHOBecUue XUMMUYECKOWN peakumu,
ncrnonb3yemon B aHanuse.
3. [eMoHcTpupyeT BrageHue HaBblkamu
pacdeTa KOMUYECTBEHHbIX XapakKTepuCTUK
pacTBOPOB, ONUPAasiCb Ha KONUYECTBEHHbIE
COOTHOLLEHMSI HEOPraHM4Yeckom XuMun W
PU3NKHN.
1. [eMOHCTpupyeT 3HaHWe 3nekTpoHHoro | 1. YcTHoe
CTPOEHMS aToOMOB M MoOnekyn, Teopuu | cobecegoBaHue 1. NepeyeHb
XUMUYECKON CBA3N, OCHOBHbIX | 2. [IpakTuyeckoe | BONPOCOB K
OlK-3 (2) 3aKOHOMEPHOCTEN NPOTEKAHUA XMMMUYECKUX | 3agaHue 3K3aMeHy
npoLeccos " MeToa0B onucaHus (60 Bonpocos).
XMMWYECKMX  paBHOBECUA B  pacTBopax 2. MpakTnyeckune
3NEKTPONnTOB. TMNOBbIE 3aJaHNs K
2. [lposiBnsieT yMeHMe  MCMOMb30BaTb 3K3aMeHy
OCHOBHble  XUMMYECKMe U  dusndeckue (10 3agay, 25
3aKOHbl  ONd  MOHMMaHUa  MexaHu3ma KEncoB);
npoLLeccos, NpoTeKaLLnX npu 3. MNepeyeHb
aHanUTU4YeCKNX U3MEPEHUSX. BOMPOCOB K 3a4eTy
3. TllooTBepxaaeT BnageHue crnocobamu 72 Bonpoca)
0BOOCHOBaHHOM OLIEHKM M BbibOpa MeTodoB 4. MNpakTnyeckne
aHanusa, onupasacb Ha 3HaHWe MexaHu3ma 3aJaHu4 K 3a4eTy
ABINEHUN, nexatlmx B OCHOBE (30 3apauv)
aHanUTU4ECKUX U3MEPEHUN.
1. lemMOHCTpUpyeT 3HaHWe METOL0B 1. YcTHOE 1. NepeyeHb
METpPOoSiorm4yeckon obpaboTkm pesynbTaToB cobecenoBaHue BOMPOCOB K
aHanusa. 2. TlpakTnyeckoe | aK3aMeHy
2.lMokasbiBaeT ymeHue npoBoauTbL | 3agaHue (60 Bonpocos).
CpaBHUTENbHYO OLIEHKY METOLO0B aHanusa u 2. Mpaktuyeckne
MK- 2 (2) OCYLLECTBNATb BbIGOp onTUmarbHbIX 3apaHus K
YCrOBUA  U3MEpeHus  ONd  KOHKPEeTHOW 3K3aMeHy
NpaKkTU4ecKom 3agaun. (22 3apgaun, 25
3.Brageet akcnepvMeHTanbHbLIMU MeToAaMu KencoB)
XUMMYECKOro aHanmsa 3. MNepeyeHb
BOMPOCOB K 3a4eTy
72 Bonipoca)
4. lNpaktnyeckne
3a[aHuUs K 3a4eTy
(30 3agauv)
1.N3naraet TeopeTnyeckune OCHoBbI | 1. YCTHOe 1. NepeyeHb
XUMUYECKUX N (PUINKO-XMMUYECKMX METOLOB | cobeceoBaHne BOMpPOCOB K
MK-18 (2) aHanusa. 2. [lpaktnyeckoe | ak3ameHy
2.lNokasbiBaeT yMeHue Mcnonb3oBaTh | 3agaHue (60 Bonpocos).
3HaHUA aHanutnyeckon xmummm n XMA npwm 2. MNpakTuyeckue
NPOBEOEHUN aHaNUTUYECKNX W3MEPEHUN W 3afaHus K
obpaboTke nx pe3ynbTaToB B 3K3aMmeHy (22
npodeccnoHanbHon AeATENbHOCTU. 3agauu, 25 Kelncos)
3. [leMoHCTpUpyeT BnaaeHue 3. lNepeveHb
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Kop,
KOMMeTeHL N
(aTan ocBoeHMs)

lMokasaTenun oueHMBaHMSA KOMMNETEHLNI

HanmeHoBaHue MpenctasneHne
OLIEHOYHOro OLIEHOYHOro
cpencTtea cpencTtea B ooHAe

3KCNepUMeEHTanbHbIMU MeTogaMm1
npoBeaeHUsA XMMUYECKOro aHanu3a cucTem,
NCcnonb3yemblX B MPOECCUOHANbHOM
OeaATenbHOCTHU.

BOMPOCOB K 3a4eTy
72 Bonpoca)

4. lNpakTnyeckne
3aaHus K 3a4eTy
(30 3agauv)

10.1.2. OnucaHue WKan U KpuTepmeB oLeHUBaHUA ChOPMUPOBAHHOCTMN KOMMNETEeHUUMN
KpuTtepuun oueHnBaHus cpopMUpPOBaAHHOCTU KOMMETEHLUUN

OueHka no Kputepun oueHnBaHnsi cchoOpMUpPOBaHHOCTM KOMMETEHLINIA
TpagMLMOHHON
LKane YcTHoe cobeceoBaHune MpakTnyeckoe 3agaHve
OOGyuvatowwmiicsa aemoHcTpupyeT | Obyyvatowminicss nokasbiBaeT MNpaBuilbHOE
rnybokoe 3HaHWe TEOPETUYECKMX OCHOB | MOHMMaHWe YCIoBMS 3ajaun, BrageHue
aHanMTM4YeCcKom XMMUMK, TMpU OTBETE | HaBblkaMW €ro aHanmsa, Bbloopa HyXHbIX
NEerko  OpPUEHTUPYETCS B OCHOBHbIX | 3aKOHOB U POPMYI U XMMUYECKNX PEAKLMIA
NOHATUAX, TEPMUHAX W onpedeneHusx; | ANs ee pelleHus, 3HaHWe pasMepHoCTen
npopabotan OCHOBHYIO W 3HaKOM C | XAMUYECKMX U  (PUINYECKNX  BENUYUH.
AONONHUTENBHON nutepartypon; | Ymeet NPUMEHATb MaTeMaTn4eckui
cnocobeH O0BOCHOBaHHO NPUMEHATb | annapaT Ans peanu3auun nnaHa pelleHns
OT/IMYHO TEOPUIO XMMWYECKOTrO paBHOBecUMs K | 3agauyn. [lonyynn npaBunbHbIR OTBET U
PELLEHMIO NPAKTUYECKNX 3afad aHanu3a | MOXeT ero MHTeprnpeTnpoBaTh.
XUMUYECKNX cucTem; MOXeT
aprymMeHTMpOBaHO BbIOMpaTb METOAMKY
aHanmaa ans nocnegyoLLen
npodeccuoHarnbLHON OeATENBHOCTY;
NposiBNsieT TBOpYecKne crnocobHOCTM U
LUMPOKYID 3pYyAMLMIO B WUCMOSb30BaHMK
y4yebHOro marepuana.
O6yuvatowmiica aemoHcTpupyeT | OByyatowmincss nokasblBaeT [OCTaTovyHOe
AOCTaTOYHbIN YpOBEHb 3HaHMS | NOHMMaHWe YCroBMS 3adayn, BrageHue
TEOpEeTUYECKUX OCHOB aHanuMTUYeCKOW | HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
XUMUKW,  OPUEHTMPYETCS B OCHOBHbIX | 3aKOHOB, (POPMYNT U XMMMUYECKUX peakLumin
NOHATUAX, TEPMUHAX W onpefdeneHusx; | Ans ee peLleHus, 3HaHWEe pas3MepHOCTeNn
XOpOLUO ycBowun OCHOBHYO nMTepaTypy; | XMMUYECKNX N PUNYECKMX BEMUYUH.
gonyckaet He3HaumTenbHble | [lonyckaeT HE3HAYUTENbHbIE NMOrPELLIHOCTH
MorpeLLIHOCT! NpU OTBETaX Ha BOMPOCHI | Npwu NPYMEHEHNN MaTeMaTU4eckoro
3K3aMeHaLMOHHOTO buneTta W | annaparta npu peweHun 3agadn. MNonyyun
[OMNOSNHUTESNbHbIE BOMPOCHI | MPaBUIIbHbLIA ~ OTBET, HO  UCMNbITbIBAET
npenogasaTtens. 3aTpydHEHUs C ero nHTepnpetaumen.
OObyuvatowuinca gemoHcTpupyeT 3HaHus | OByyaloLwmincss BHMKAET B CMbICI YCIOBUS
yyebHOro martepuana B MWHMMAnbHOM | 3afadv, NMOHMMAaeT MMaH ee peLIeHUus, HO
obbewme; MOXeT  cdOpMynMpoBaThb | HE MOXET B MNOMHOW Mepe C MOMOLbLO
XUMWYECKME  3aKOHbl, MOHATUS W | MareMaTU4YecKkoro annaparta peannsoBaTb
onpegeneHvns, HO Mpu 3TOM, Adonyckas | ee peweHue. [onyckaeT owubkn B
ynoeneTsoputensHo | BonbLuoe KONMMYEeCTBO | Pa3MEPHOCTAX XMMUYECKUX N PU3NYECKNX
HenpuHUMNUanbHbIX OWWOOK; 3HAKOM C | BENUYUH, MOXeT  chenatb  CXemy,
OCHOBHOW  NMUTepaTypon;  AOMnycKaeT | MOSICHSIIOLWYIO peLleHne 3agayn.
CYLLLECTBEHHbIE OLWMOKM B OTBETE Ha
3K3aMeHe, HO MOXeT yCTpaHUTb UX nog
PYKOBOACTBOM npenogasaTens.
O6yvarowuiics He umeeT pgocTtatodHoro | OByvatowuincs He cnocobeH
YPOBHA 3HaHMA AWUCUMNIUHBLI, MAOXO | MpoaHanu3upoBaTb  YCMoBME  3ajaudu,
opueHTUpyeTcs B OCHOBHbIX | HAMETUTb MNNaH €ee peleHus, BblOpaTb
HEey4oBNeTBO- MOHATUAX,TEPMUHAX W ONpedeneHunsx; | XMMmyeckme 3aKOHbI n nrnoxo
pUTENbHO NyI0OX0 3HAKOM C OCHOBHOW NUTEpaTypon; | opueHTupyeTcs B XUMUNYECKNX "

fonyckaeT MNpuM OTBeTe Ha 3K3ameHe
CYLIECTBEHHbIE OLWMNBKN U HEe MOoXeT

YCTPaHNUTb UX OdaXe noa pykoBOACTBOM

pu3nveckux BenuuMHax, He Brageet
MaTeMaTn4YeCcKUMm annapartom.
MpeacTaBneHne Yyxoi paboTbl, 0TKas oT
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npenogasaTtens. [onbiTka CNUCbIBaHWS, | BbINONIHEHUS 3a4aHNS
NCMNonb30BaHUs Hepa3speLleHHbIX
TEXHUYECKNX YCTPOWCTB unm
rnonb3oBaHWe  MNOACKA3KOW  ApYroro
YyenoBeka.

3auteHo Obyuvatowuinca nokasbiBaeT BCECTOPOHHeEE U rnybokoe 3HaHMe OCHOBHbIX METOO0B
(PU3MKO-XMMMUYECKOTO aHanusa, cBoOOAHO OPWEHTUPYETCS B OCHOBHBLIX MOHSTUSIX,
TEPMUHAX W onpegeneHusix; MoxeT OOOCHOBaHHO nogobpaTb CXeMy aHanuaa
pasnnyHbiX OOBLEKTOB MPOU3BOACTBEHHOrO KOHTPOMS; BbIMNOMHMI U odopMuUn Bce
nabopaTtopHble paboTbl. MNMpaBunbHO Nogobpan anropuTM pelleHus npeanaraeMon B
ounete 3agayun, NpoBen Bce HeoOXoOuMble BblYUCIUTENbHbIE AEWCTBUS, KOPPEKTHO
MHTeprnpeTUpoBan pesynbTaThl.

He 3auteHo OGyvalowuiicss He MMeeT [O0CTaTOYHOrO YPOBHS 3HAHWUS OUCUUMSUHBI, HE MOXeT

ChOpMynUpPOBaTh OCHOBHbLIE MPUHLUMMBI OpraHn3aumnm U3NKO-XMMUYECKOTO aHanmaa;
NIOX0 OPUEHTMPYETCS B OCHOBHbIX MOHATUAX WU ONpPeAerneHnsx; AonyckaeT Npyu oTBeTe
Ha 3a4eTe CyLLEeCTBEHHbIE OLUMOKM U HE MOXET YCTPaHUTb UX AaXe Noj pyKOBOACTBOM
npenogasatens. He cMor KOppekTHO pelnTb NpeasioXeHHylo B OuneTe 3agadvy, He
MOXeET BOCMONb30BaTbCsA NPEANoXeHHbIMU hOpMyraMu, He B COCTOSIHUM YCTPaHWUTb

NnoMapKu gaxe nog pykosogCcTBOM npenogaBaTtend

10.2. TunoBble KOHTPOJbHbIE 3a4aHUA U UHbIe MaTepuarnbl, HeOOXoauMbIe ONA OLEeHKN 3HAHUN,
YyMEeHUM1, HAaBbLIKOB U (UNK) onbiTa AeATENILHOCTU, XapaKkTepu3sylowue 3Tanbl hopMupoBaHusa
KOMMNeTeHLun

10.2.1. NMepeyeHb BOMPOCOB K 3K3aMeHy (3ayeTy), pa3paboTaHHbIN B COOTBETCTBUU C
yCTaHOBJIEHHbIMU 3TanamMmn popMMpoBaHUA KOMMETEHLMN

Ne Ne
/n $opmynupoBKa BoMpocos TeMb
1 | MeTtogbl aHanutnyeckon xumun. Nx knaccudmkaumsa n xapakrepucTmka. 1
2 | OcHoBHble TpeboBaHWs K METO4AM aHanu3a B aHanMTM4YeCKON XUMUN. 1
3 | CpaBHuTENbHasi XapakTePUCTUKA OCHOBHbBIX METOA0B aHaNIMTUYECKON XUMUN. 1
4 | 'paBMMETPMYECKNA aHan13, ero JOCTOMHCTBA M HEAOCTaTKU. 1
5 | CylwHOCTb TUTPUMETPMYECKOTO aHanun3a. [JocToMHCTBa M HEOOCTaTKM. 2
6 | TpeboBaHus, npeabsaBAseMble K peakumsiMm B KONIMYECTBEHHOM aHanuse. 2
7 | CTaHgapTHbIN pacTBOp: ero HagHayeHne 1 cnocobbl NPUrOTOBEHNS. 2
8 | Cnocobbl NpUroToBNeHMs CTaH4APTHOrO pacTeBopa LLenoyu. 2
9 | TpeboBaHus, npeabsaBAsSemMble K yCTaHOBOYHbIM BelecTBaM. VX Ha3HayeHne w npumepsl 2
NCNornb30BaHUs.
10 | NpwuroTtoBneHne TUTpaHTa cTaHgapTM3aumnen pactsopa Npubnn3nTenbHON KOHLEHTpaLmu. 2
11 | MNpwvroToBreHWe cTaH4apTHOrO pacTeopa No TOYHOM HaBEeCKEe YCTaHOBOYHOrO BELLECTBA. 2
12 | 3akoH akBMBaneHTHOCTU. Ero ncnonb3oBaHue B aHaNUTUYECKUX pacyeTax. 2
13 | MNpsmoe, kocBeHHOe W obpaTHoe TWUTpoBaHWe. PacyéT cogepxaHus aHanusMpyemoro 2
BELLECTBA MPWU PasnyHbIX Npuémax TUTPOBaHUS.
14 | OnekTponuTnyeckas Teopusi pacTBopoB. CTeneHb AuccouMaumu, Kak KPUTEPUA OLIEHKU 3
CUIbl 3NEKTponuTa.
15 | CteneHb M KOHCTaHTa Auccounaunn. dakTopbl, BAUSIOWIME HA CTENeHb Auccouuaunu. 3
3akoH pasbasneHns OcBanbga ans cnabbix 3NeKTPoNnToB
16 | Ouccoumaumuss BoAabl. KoHcTaHTa WOHHOrO npoussBedeHus Bodbl.  [purotoBneHune 3
CTaHOapTHOro pacTBopa MepmaHraHata kKanuss Mo TOYHOW HaBecke YCTaHOBOYHOrO
BeLlecTBa.
17 | AKTMBHOCTb, KOSMMULUMEHT aKTUBHOCTM, UOHHAsA Cuina pacTBOPOB. YCMNOBWUS NPOBEAEHUS 3
NOOOMETPUYECKOro TUTPOBAHUS.
18 lMpoTonuTudeckas Teopus KUCHOT U OcHoBaHMW. PacyeT pH B pacTeBopax Liernoyen u 3
CUITbHbIX KMCMOT
19 PaBHoBecue B pactBopax crnabbix KMCMNOT M ocHoBaHWi. (BbiBog dhopmynbl Ans pacdeta 3
pH).
20 Moponus, cTeneHb M KOHCTaHTa rvaponusa conen. PakTopbl, BAULAOWMNE Ha CTEneHb 3
rmaponuaa.
21 PaBHoBecue B pacTBopax rugponusytowmxcsa conen. (Beisog gpopmynel ans pacyeta pH). 3
22 PaBHoBecue B pacTBopax cnabbix MHOTOOCHOBHbIX KUCMOT U MHOFOKUCIIOTHBIX OCHOBaHMN. 3
23 BydepHble pacTBopbl: MX Ha3Ha4YeHue u knaccudukaums. bydepHas eMKoCTb. 3
24 PaBHoBecune B 6ydepHbix pacTtBopax. (BeiBog dopmynbl ans pacyeta pH). 3
25 MpuHUMn gencTeums BydepHbiXx pacTBOPOB. 3
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26 O6wme NpMHUMMNbLI NOCTPOEHUS KPMBBIX TUTPOBaHUS. BbIOop MHAMKATOPOB. 4

27 KMCNOTHO-OCHOBHbIE MHAMKATOPbLI. VIX CTPOEHWE U NPUHLMN OENCTBUS. 4

28 MoHHaa Teopusa KUCIIOTHO-OCHOBHLIX MHAMKATOPOB. MHTepBan nepexofa OKpackn u 4
nokasartenb TUTPOBaHUSI MHONKATOPOB.

29 XpomocpopHasa Teopms KUCNOTHO-OCHOBHbIX MHANKATOPOB. 4

30 MpuHUKMN BbIGOpPa KMCNOTHO-OCHOBHbBIX MHOMKATOPOB. MIHANKATOPHbIE OWNOKK, NMPUYMHBLI UX 4
BO3HWKHOBEHMS.

31 PacyeT nHankaTtopHbIX OLUNGBOK. 4

32 HasHayeHue nHamkaTopoB 1 TpeboBaHus, NnpeabsaBnsgeMble K HUM. 4

33 PacyeT 1 nocTpoeHune KpmBbIX TUTPOBAHUS CUMBHBIX KMCINOT U LWENOYen. 4

34 CpaBHUTENbHbLIN aHaNu3 KpMBbIX TUTPOBAHUS CUMbHBIX U crnabblX KUCMOT. 4

35 PacuyeT 1 nocTpoeHue KpuBbIX TUTPOBaHMS CnabbiX KACMOT U OCHOBaHUNW. [puymHb 4
OTCYTCTBUS CKa4Ka Ha KPMBOW TUTPOBAHWSI.

36 MocTpoeHne kpuBOW TUTpOBaHUA crnabow KMCNoTbl CUMbHBIM OCHOBaHWem (Ha npumepe 4
kucnotbl ¢ pK=4, C%=0,1 M, Vk=100 mn.)

37 KpuBble TuUTpoBaHMsi cnabbiX MHOFOOCHOBHbLIX KUCIIOT M MHOFOKMUCMOTHBLIX OCHOBaHWUM. 4
Ycnosue gnddepeHLMpoOBaHHOIO TUTPOBAHUSA NO CTYMNEHSAM.

38 Peakumn komnnekcoobpasoBaHus. OCHOBHbIE XapakTEPUCTUKM KOMMIEKCHbIX COEAUHEHUA. 5
[eHTaHTHOCTb NUraHgoB..

39 HepocTtaTtkm KOMMIIEKCMMETPUYECKOTO TUTPOBAHUSI C MCMOSMb30BaHWE MarodeHTaHTHbIX 5
nuraHaos.

40 KomMnnekcMmMeTpu4ecKoe - U KOMMJIEKCOHOMETPUYECKOE TUTPOBAHME. 5

41 KoMnnekcoHbl: npuMepbl, CTPOEHUE U CBOMUCTBA. 5

42 [poTonuTMyeckme CBONCTBA KOMMNIIEKCOHOB. 5

43 Bbi6op onTuMarnbHbIX YCIOBUI KOMMJIEKCOHOMETPUYECKOrO TUTPOBaHMUSI. 5

44 [MpenMyLLIECTBO MCMONMb30BaHMSA KOMMJIEKCOHOB B TUTPUMETPUYECKOM aHanmse. 5

45 KoHLEeHTpaUMOHHasa 1 yCrioBHasi KOHCTaHTbl YCTOMYMBOCTMN KOMMNJIEKCOHATA. 5

46 PacyeT yCrnoBHOM KOHCTaHTbl YCTONYMBOCTU KOMMIekcoHaTa. ObnacTb ee MCnonb30BaHus. 5

47 Pac4yeT 1 nocTpoeHne KpMBbIX KOMMIIEKCOHOMETPUYECKOTO TUTPOBAHMS. 5

48 MeTannonHgukaTopbl, UX CTPOEHUE U NPUHLMN AENCTBUS. 5

49 TpeboBaHMs K MHAMKATOPaM B KOMMIIEKCOHOMETPUYECKOM TUTPOBAHUMN. 5

50 Ob6uan xapaKTepucTMka MeTo4oB 0CagUTENbHOro TUTPOBAHUS. 6

51 OnpegeneHne TOYKN 3KBUBANIEHTHOCTU B apreHTOMETPUN. 6

52 YpaBHeHune HepHcta gns 3[C ranbBaHMYECKOro anemMeHTa. 7

53 BbiBOA ypaBHeHUs HepHcTa Ans 9anekTpogHoro noteHyuana. 7

54 dopma 3anvcu ypaBHeHWst HepHCTa aMnekTpogHOro noteHuuana Ans pasnuyHbiX BUOOB 7
peakuumn.

55 CTaHOgapTHbIA  OKUCRIUTENbHO-BOCCTAHOBUTENbHLIN  noTeHuman (E° wu  cnocob ero 7
onpegeneHus.

56 PacyeT KOHCTaHTbl pPaBHOBECUSI OKUCIIUTENbHO-BOCCTAHOBUTENbHON peakumn. OueHka 7
BO3MOXXHOCTU NCNONb30BaHNS OKUCNUTENbHO-BOCCTAHOBUTENBHOM peakumm B
TUTPUMETPUYECKOM aHanmse.

57 OkncnNuTenbHO-BOCCTaHOBUTENbHBIE UHAMKATOPLI. [NprHLMN nx nogbopa. 7

58 Cnocobbl onpeaeneHns TOYKM SKBUBANEHTHOCTUM B OKUCIUTENbHO-BOCCTAHOBUTENBHOM 8
TUTPOBAHUM.

59 | Ycnosus npoBegeHvs NOQOMETPUYECKOro TUTPOBaHMUS. 8

60 [MpurotoBneHne cTaHOAPTHOrO pacTBOpa MepMaHraHata Kanmuvs No TOYHOW HaBecke 8
YCTAHOBOYHOrO BELLECTBA.

61 AHanuTUYeCcKMn curHan n  ero ceolcTBa  (YyBCTBUTENbHOCTb, CENEKTUBHOCTD, 9
3KCMPECCHOCTb, MOMEX03aLUULLEHHOCTb METOAMKN aHanmn3a).

62 Knaccudpukaumsa  uU3MKO-XMMUYECKMX METOAO0B aHanmuMsa W uxX NpenMmyLectso Mo 10
CPaBHEHMIO C METOA4AMM KIACCUYECKOr0o XMMNYECKOro aHannsa

63 OxapakTepun3oBaTb MeTO MOTEHLMOMETPUYECKOrO aHanmu3a (OCHOBblI MeTofa, [MaBHble 11
HanpaBneHus NpuMeHeHns). MNpuBecTn Knaccudukauulo NOTEHLMOMETPUYECKUX METOAOB
aHanusa (MOHOMETpPUsI, peOKCMMETPUA U T.4.)

64 Hatb onpeaeneHue TEPMUHAM: anekTpos, ANEKTPOXUMMYECKas peakums, 11
3NEKTPOXMMMYecKas siderika (0OpaTuUTb BHUMaAHWE Ha pasnuMuns NpuHUUNa OEeNCTBUS
rarbBaHU4YeCKOro afiemMeHTa W anekTponu3epa). lMpeactaBuTb CBA3b ranbBaHUYECKOTO
anemMeHTa 1 3NeKTPONUTUYECKON SHENKN

65 OnuncaTb Npouecc BO3HUKHOBEHMS NOTEHUMana Ha rpaHuue pasgena ¢as meTtannnyeckmi 11
anekTpoa-pacteop. [NpeacraBntb ypaBHeHe HepHcTa.

66 [aTb onpegeneHve CTaHOapTHOrO 9MNekTpoAHoro noteHumana. Onucatb KOHCTPYKLMIO Y 11
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Ha3Ha4vyeHne CTaHOgapTHONo BOAOPOAHOINO JrieKkTpoda, a TakKkKe crnoco® n3mepeHna
CTaHOAPTHOIo 3N1IeKTpOoAHOro noTteHumana

67 MpeoctaBuTb  NpUHUMN  paboTbl ranbBaHUYECKOrO 3fEMEHTa, €ro CcxemaTuyeckoe 11
n3obpaxeHne, Npouecchbl N peakumn, NpoTekawlme Ha anektpogax. [puHumn pacuveta
OMC auyenkn

68 OCHOBHbIE MPUHUMNBI  Knaccudukaunym 3MNekTPoAoB (MO Ha3HAYeHWto, Mo  MEeXaHu3my 11
BO3HMKHOBEHUSA noTeHumana). Ob6patumble M Heobpatumble anekTpofbl. [lpuBecTu

npumMepbl

69 [ate onpegeneHne QYHKUMAM 3MeKTpoAa CpaBHEHMS M MHAWKATOPHOrO amnekTpoaa, 11
npueecTu npumep Kaxgoro. Nepeuncnute TpeboBaHms, NpeabABNAEMbIE K HUM

70 lMpuBecTn npuMepbl 3MeKTpoAoB BTOporo poaa. OnucaTb KOHCTPYKUMIO U BbIBECTU 11
noTeHuman xnopcepebpsHoOro anekTpoaa

71 Penokc anektpoabl. lNpeacraBnTe MOTEHUMan nNMaTMHOBOIO 3fekTpoda, OMyLeHHOro B 11
pactBop FeCl: n FeCls. Oate onpegeneHvwe v BbIBECTM MNOTEHUMAN XWHMMOPOHHOIO
anekTpoga

72 Mepeuncnntb BUObl MeMbpaHHbIX 3NeKTpodoB. KpaTko oxapakTepu3oBaTb KaXKAbl BuUA, 11
NpeacTaBuTb KOHCTPYKLMIO

73 OnucaTtb KOHCTPYKLUMIO M BbIBECTU MOTEHLMAN CTEKNSAHHOro anekTtpoa. lNepeuncnuTb ero 11
NpeuMyLleCcTBa U He4OCTaTKN

74 [MpnBeCTM NpMMepbl UCNOb30BaHUSE MIOHOMETPUN B CAHUTAPHO-XMMUYECKOM aHanu3e 11

75 Onucatb MeToabl onpedeneHns KOHUEeHTpauuuM B MpsSMOW MOTEHUMOMeTpun (MeTon 11
rpagyvwpoBOYHOro rpadumka (+kanmbpoBka anekTpoda), KOHLEHTPALUMOHHOro 3reMeHTa,
AobaBok u np.).

76 | OxapakTepu3oBaTb  KOCBEHHble  MeTodbl  MmoTeHuuomeTpun.  OnucaTb  NPUHUKN 11
NOTEHUMOMETPUYECKOTO TUTPOBAHWUA Ha NpUMEpEe KUCIOTHO-OCHOBHOMO B3aMMOAEWCTBUS.
MHOMKaTopHbIE 9NeKTPOabl KUCIIOTHO-OCHOBHOMO TUTPOBaHUS

77 OcagutensHoe, KOMMIEKCOHOMETPUYECKOE, OKUCIIUTENbHO-BOCCTAaHOBUTENBHOE 11
TuTpoBaHme. OCHOBHbIE NPUHLMMbI

78 [MpenmyulecTBa NOTEHLMOMETPUYECKOTO TUTPOBAHNS Nepes KNaccMyeckummn metogamm 11

79 OxapaktepusoBaTb MeToabl uamepenns OOC B noTeHUMOMETPUM (KOMMEHCALMOHHbBIA U1 11

HeKoMMNeHCcaLWUOHHbI MeTof)

80 OCHOBHble  MPUHUMMBLI  KYFIOHOMETPUYECKNX  uccregoBaHuin.  OnucaTb  npouecc 12
3NEKTPOXMMMNYECKOTO MpEeBpPALLEHNS BELLECTBA Ha 3MeKTPOAe C UCMONb30BaHWEM 3aKoHa

dapages

81 Ycnosus npoBefeHus KYNOHOMETPUYECKOro aHanusa 12

82 OxapaktepuaoBaTtb MeToabl aHanusa, OCHOBaHHbIE Ha  3aKoHe dapages 12
(npsimasi/kocBeHHas, amnepocTaTmyeckas/noTeHUnocTaTmyeckas KynoHoMeTpus)

83 Mpsamas KynoHoMmeTpusi. JNEeKTPOXUMUYECKNE peakuuu, MpUMeHsieMble B  MPsMOMN 12
KyJIOHOMEeTpUn

84 Bbibop noteHuunana pabodero anekTpoaa B NPSMON NOTEHLMOCTAaTUYECKOW KYTNIOHOMETPUM. 12
[aTtb onpegeneHne NOHATUIO «NOTEHUManN BbiAeNneHnsl BellecTsa

85 OnpefeneHune KonnyecTsa anekTpnyecTsa B NPSMON NOTEHLMOCTAaTUYECKOW KYyNTOHOMETPUK 12

86 Cxema ycCTaHOBKM [Ans MNPsSIMOMA  MOTEHUMOCTATUYECKOW KyNOHOMETpUU. XUMUYECKUN 12
KYJIOHOMETP

87 OnekTporpaBMmMmeTpruyeckMin aHanma. HagHayeHne MeToda, KpaTkas xapakTepucTuka 12

88 CyLHOCTb KOCBEHHON ammnepocTtatudeckon KynoHomeTpun. Cnocobbl anekTporeHepaumm 12
TUTpaHTa

89 YcnoBus npoBefeHust KYNOHOMETPUYECKOrO TUTPOBaHMS 12

90 OcHOBHble NPUHLMNBI PUKCALUN KOHEYHOW TOYKM TUTPOBAHMS (TOYKM SKBUBANEHTHOCTH) 12

91 | Onncatb cnocob onpegeneHus CcoAepKaHusl KUCIOTbl METOAOM  KyJIOHOMETPUYECKOro 12
TUTPOBaHUA. Hanucatb peakunn, onmncbiBaroLlimne 3NIeKTpoOXnMMmnyeckoe nonyvyeHne peareHTa
nero Baammo,qeﬂcmme C onpegendeMbliM BeLLeCTBOM Mpwu onpeaesnieHnn KUCrnoT

92 Onucatb cnocob6 onpegeneHnss cogepXaHust  Tuocynbdpata HaTpuss  METOAOM 12
KYJNTOHOMETpU4eCKoro TuTpoBaHUA. Hanuncatb peakuuun, onncbiBaroLLne aNeKTpoxXxmmMmmnyeckoe
nonyyeHne peareHTa M €ero B3aMMOAEUCTBME C OMNpedensemMbiM BeLecTBOM npw
onpegeneHnn Tuocynbgara HaTpusi

93 MpeactaBuTb nNpevMyllecTBa KyNOHOMETPUYECKOro aHanmsa (Kak mnpsamMoro, Tak U 12
KOCBEHHOr0) nepepj Knaccu4eckuMmm MeTogamv aHanusa

94 [MpakTnyeckoe NpUMeHeHe MeTOoA0B KyNTIOHOMETPUYECKOro aHanunsa 12

95 OxapakTepn3oBaTb METO[ KOHAYKTOMETpUYeckux uccrnepoBaHuin. OOBbACHUTHE CYLLHOCTb 13

npouecca J3J1eKTponpoBOAMMOCT PaCTBOPOB 3JIEKTPOJINTOB. lMokasaTb CBS3b BESIMYUHBI
ANIEKTPONPOBOAHOCTN paCTBOpPa 3NIEKTPOSINTA U €ro conpoTuBieHna

96 [ate noHsaTMe yaenbHOW, 3KBMBANEHTHOW U anekTponpoBogHocTu. [lpeacrtaButb 13
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pa3mepHocTb. COOTHOLIEHWE YAEeNbHOW 1 3KBUBANIEHTHOMN 3M1EKTPONPOBOAHOCTH

97 OKBMBaNeHTHasl  3MEeKTPOMPOBOAHOCTL  MNpu  GeckoHeyHoM  pasbaBneHun.  3akoH 13
He3aBMCMMOIo ABWXeHUs noHoB. Popmyna Konbpaywa — 3aBUCUMOCTbL 3KBMBAaNEHTHOM
ANEKTPONPOBOAHOCTU CUJTbHBLIX 3J1EKTPOJTUTOB

98 BrnivsiHne KOHLEHTpauuM CurbHbIX M CriabblX SMeKTPONUTOB Ha 3NEKTPONpPOBOAHOCTb. 13
MpeactaBuTb rpadmkm 3aBUCUMOCTU yAENbHOW M SKBUBANEHTHOW 3NEKTPONPOBOAHOCTM OT
KOHLIEHTPaLUUK CUMbHbIX 1 criabbiX 9NeKTponnToB

99 OBbACHMTL NPUYMHY aHOMarbHO BbICOKOW MOABWXHOCTW MPOTOHA M FMAPOKCUM-MOHA B 13
aneKkTpmyeckom none. 3aBMCUMOCTb ANEKTPUYECKON NPOBOAUMOCTM OT TeMnepaTypbl

100 | MNpsamasa koHOykTOMeTpus. HasHauyeHue, npeumyuiectBa W HegocTaTkM. OB6BACHUTH 13
NPUYNHY OrPaHNYEHHOro NPUMEHEHNUs

101 | Cxema yCTaHOBKW ONnisi OnNpederieHnst anekTpudeckon nposoammocTn. KoHcTaHTa cocyaa. 13
Tok pasbanaHca MmocTa

102 | MNpegcTaBnTb CYLLIHOCTb MpOLiecca HEKOHTAKTHOINO BbICOKOYACTOTHOro TuTpoBaHus (BYT). 13
MpeumyllectBa M HegocTaTkn. Tunbl  S4eeK, MNPUMEHAEMbIX B BbICOKOYACTOTHOM
TUTPOBAHWM

103 | [JaTb nonHoe BblpaxeHue oOLen NMPOBOAUMOCTM SIHEVKM €MKOCTHOro Tuna. AKTUBHas U 13
peakTvBHas coctasnsawas. OTnnyne BbICOKOYACTOTHLIX METOAOB OT HM3KOYACTOTHbIX

104 | OnucaTb MeTO4 KOHOYKTOMETPUYECKOrO TUTPOBAHMA W MPUHLKM HaXOXOEHUS TOYKU 13

3KBMBANEHTHOCTN Ha NPUMeEpPEe KUCNOTHO-OCHOBHOMO TUTPOBaHMSA. 3aBUCUMOCTb (hOopMbl
KpmBon BYT ot yacTtoTbl reHepatopa

105 | CywHocTb npouecca B3avMOLEWCTBMSI BeLlecTBa C 3NEKTPOMArHUTHBbIM  U3MYyYEHVEM. 14
MpeactaBuUTb MpOLECC MOITOWEHNA CBETA C TOYKM 3PEHUS U3MEHEHUSt BHYTPEHHEMN
3Hepruu uccnegyemoro BellecTsa. [latb 06bSCHEHUE MOHATUIO «KOPMYCKYNSIPHO-BOTHOBOW
dyanuam»

106 | HasBaTb Tpw cnekTpanbHble ob6nacTn, B KOTOpPbIX W3y4aeTCcs MnorfoweHve CcBeTa 14
BELLECTBOM W COOTBETCTBYHOLUME MEeTOoAbl crnekTpockonuun. N3bupaTenoHoe normowieHve
cBeTa BewecTBoM. Knaccudmkaums MeTogoB CNeKTPOCKONux

107 | NpegctaBute 3akoH byrepa-llambepta-bepa B nMHEMHOM W CTENeHHOM  BuAe. 14
AaanTUBHBOCTL ONTUYECKOW NNOTHOCTU. CBSI3b OMTMYECKOW MNOTHOCTWU C MPOMYyCKaHUEM.
MonsipHbIn k03 PULIMEHT nornoLleHns. OrpaHMYeHUs U YCNoBUst TPUMEHUMOCTH 3aKOHa

108 | Onucatb MeTog aToMHO - abcopbUMOHHOWM cnekTpockonuu. [lepedyncnuTb Ccnocobbl 14
aToMu3auuM BellecTBa. JreKkTpoTepMuyeckass aTomusaumsi. [MnameHHO-SMUCCUMOHHas
cnekTpockonus. Pasnuuve mexay atoMHO — abcopbUMOHHOM M MramMeHHO-3MUCCUOHHOM.
MpenmyLlecTBa U HegoCTaTkKM METOLOB

109 | Onucatb  MeTo4  MOMNEKynApHO-abCcopOLUMOHHOM  hoTOMETpPUM.  XapaKTepucTuka 14
MOJEKYNAPHbIX CrnekTpoB nornoweHns. UK n Y& cnektpockonus (KONMMYECTBEHHBLIN U
Ka4eCTBEHHbIN aHann3 aTMMn MeTogamm)

110 | OcHoBHble Yy3nbl NpubopoB abcopObuUMOHHONM cnekTpockonunu. [lepeyncnntb UCTOYHUKM 14
N3nyyeHnst ons NonyyYeHusi CNeKTpoB B pasfMYyHOM Avana3oHe AMWH BOSH

111 | MaTepuvan onTM4eckon annapaTypbl, MOHOXPOMAaTOpPbl, CBETOPULTPLI U AETEKTOPbI 14

112 | KonnyecTBeHHbIN aHanu3 MeToAOM MOMEKynsApHON cnekTpockonuu. Beibop ycnosun 14

doTOMETpUpPOBaHUS  OLHOKOMMOHEHTHLIX  pacTBOpoB.  [MOSICHUTL ~ Heo6GXxoAUMOCTb
hoTOMETPUPOBaAHUS OTHOCMTENBHO pacTBoOpa CpaBHEHMS U Oo0GaBkM K GecLBeTHbIM
pacTBOpaM OKpalUMBalLWMX peareHToB

113 | Bolbop  cBeTtounbTpa.  dakTopbl, BAMAKOWME Ha  ONTUYECKYD  MAOTHOCTb. 14
YyBCTBMTENBHOCTE POTOMETPUYECKMX METOLOB
114 | OnucaTb MeTodbl oOnpedeneHust KOHUeHTpauun (MeTod KanmbpoBO4YHOrO rpadmka, 14

0obaBok, cpaBHeHua n anddepeHumansHon potomeTpun). MpeumyLlecTsa n HegocTaTku
Kaxxgoro metoga. Onpegenexuve xenesa npy NOMoLM cynbocanmumnnoBon KUCIOoThbl

115 | CnektpodhoTOomMeTpuyeckoe onpeaenieHne  KOHUEHTpauuu  KOMMOHEHTOB B  CMecu 15
CBETONOrnoLwarLmnx BELLECTB — aHann3 cMecu AByX Kpacutenemn

116 | OnucaTb npmvHUMN pedpakToOMETPUYECKOro aHanms3a 15

117 | OnucaTb NpMHUMN NIOMUHECLIEHTHOIO aHanunsa 15

118 | CyuwHocTb npouecca xpomaTorpadum 16

119 | Knaccudmkaumsa xpomatorpadmyeckmx MeToOOB aHanv3a B 3aBMCUMOCTU OT Npupoabl 16
NOABWXXHOM U HENOABWXHOM dhasbl M annapaTypHOro oopmneHns

120 | Knaccudukaumss xpomartorpadmnyeckmx MeToAOB aHanui3a B 3aBUCMMOCTM OT crnocoba 16
NpoBefEeHUs — 3MIEHTHAs!, BbITECHUTENbHAsA N OpOHTaNbHas

121 | TeopeTunyeckne OCHOBbI XxpomMaTorpadgum. Teopus TeOpeTUHECKUX Tapenok 16

122 | KonoHoyHasa apgcopbunoHHas xpomatorpadwmsa. Onbitel M.C.LiBeTa. KadectBeHHas wu 16
KONMYeCcTBEHHas naeHTnduKkaumsa pasgensemMbix BELECTB

123 | ToHkocnoviHas xpomatorpacums. CywHOCTb MeToda, annapatypHoe odopMIeHMeE. 16
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YCTaHOBNEHNE XMMNUYECKON NPUPOAbI M KONNMYeCTBa KOMMNOHEHTOB

124 | PacnpegenutenbHasa xpomartorpadms. CylHOCTb MeToha, annapaTypHoe odOopMIleHMe. 16
BymaxxHas xpomaTorpadmsi. YCTaHOBMIEHME XMMWUYECKOW NpUpPOAbl W KONWYEeCTBa
KOMMNOHEHTOB

125 | Knaccudukaums, HasHadeHMe UM OCHOBbI  MeTOoda  rasoBoW  xpomartorpaduu. 16

MpuHUMNMansHas cxema rasoBoro xpoMatorpada 1 TEXHWKA BbINONTHEHWS aHanm3a

126 | MNposBMTENBLHBIN METOA4 B rasoBonm xpomartorpaduun. Bua  guddepeHumansHom 16
XpomaTtorpaMmmsbl, €€ OCHOBHbIE NapameTpbl

127 | OcHoBHble KpUTEPUM XpOMaTorpacmyeckoro pasgeneHus: adhpekTMBHOCTb, paspeLleHme n 16
CENEeKTUBHOCTb KOJTOHKM

128 | HenogswxHble dasbl u TpeboBaHudA, npeabsBNgemMble K HUM. XpomaTorpaduyeckune 16
OeTeKkTopsbl

129 | MeTogbl KA4€CTBEHHOIO U KOSIMMECTBEHHOIO aHanms3a B ra3oBoun xpomartorpadpum 16

130 | BbicokoadhdpekTMBHAs XUOKOCTHaA xpomartorpadusa. OCHOBHbIE MPUHUUMBI U HAa3HAYeHUS 16
meToga. lMpeumyLlecTBa u HegoCTaTKM

131 | l'enb-xpomatorpacdus. OCHOBHble MPUHUMMBI U HasHadeHuss metoga. lMpeumyllectBa u 16
HeJOoCTaTKM
132 | TeopeTnyeckne OCHOBbI MeToga WMOHOOOMeHHOM xpomaTtorpadun. Knaccudukaums. 16

AnnapaTypHoe O(*)OpMﬂeHVIe N TEXHUKA BbINOJIHEHUA aHalin3a Ha npumepe onpeaneneHunad
coaepXKaHna marina n UMHKa npu X cCoeBMeCTtHOM NpUCcyTCTBMM Ha aHNOHUTE

10.2.2. BapuaHT TMNOBbIX 3agaHui (3agad, kemcoB), pa3paboTaHHbIX B COOTBETCTBUMN C
CTaHOBJIEHHbIMU 3TanaMmu popMUpPoOBaHNUA KOMNETEeHLMN

Ne .

/n Ycnoeusi TUNOBbLIX 3aad (3apady, Kemcos) Ortset

1 | BelumcnuTbe MONSAPHYI0 KOHLEeHTpauuto akBuBarneHTa | Cn(H2S04) =0,09894monbal/n
H2S04 "

T H2S04/Ca0 ecrm T H2S02 =0,004852 r/mn, TH.504/Ca0=0,0022774r/mn

2 | Ckonbko munamnuTpoB H2SOs4 nnoTtHocTeio 1,835

r/cm® notpebyeTtcs ans npurotosneHus 2,5 am3 0,2 H 14,3 mn
pacTtBopa?
3 | Ckonbko Boabl Hago pobasutb Kk 1,5 am® 0,12H 300 mn

pacteopa HCI, 4tobbl nonyunts pacteop c T
(HC1)=0,003650 r/mn?

4 Bbluncnutb pH pactBopa, Nony4eHHOro cMeLleHnem 2,99
19 cm® 6,2 H pacTBopa YKCyCHoM kucnotbl n 1cms 2,0
H pacTBopa aueraTa HaTtpus.

5 | Ha tutpoBaHune 20 cm® pactBopa NaOH wnget 21,05 | Cn(NaOH)=0,1069 monba/n
cv® HCI ¢ Tutpom T(HC1) = 0,003706 r/cm3. | T(NaOH/H2C204)=0,004810 r/mn
Bbiyncnutb Cn (NaOH) n T(NaOH/H2C204).

6 | Kakyto HaBecky sHTapHon kucroTbl (H2C4H404)
cnegyeTt B3ATb, YTOObI MOCMe ee pacTBOPEHUS B 0,1982r
MepHoi konbe BmectumocTbio 200 cm3, Ha
TUTpoBaHWe 25 cM® Nony4YeHHOro pacteopa MoLLmo
4,2 cm® 0,1 H. pacTBopa NaOH?

7 | OnpegenuTtb XecTkocTb H-kaTMOHMpPOBaHHOM BOAbI,

ucnonb3yemMon AN YMEHbLUEHWS  30fIbHOCTU 0,028 mMonbs/ am3
LIeNnnonossbl, ecnm Ha TUTPOBaHME
300 cm® Boabl 3aTpadeHo 0,86 cm® 0,01 H pacTBopa
TpunoHa b
8 | Ckonbko rpammoB KCI copgepxutca B 250 cm®
pactBopa, ecnu Ha TuTpoBaHme 25 cmM® ero 0,6657r
nspacxogosaHo 17 cm?® 0,05252 H Hg2(NO3).?
9 | Paccuutatb OKUCITUTENBbHO-BOCCTAHOBUTEIbHbLIN
noteHunan B  TOYKE  SKBUBASIEHTHOCTU  MpU 1,39B

TutpoBaHum 0,1m pactBopa FeS0O4 0,1 m pacTBOpom
KMnOs4 B npucytctBum H2SO4 (H* =1 wmonb/n)
(E°'MnO4 /Mn?+*=1,51 B; E°Fe3*/ Fe?*=0,77 B).

10 | Onpegenutb cogepxaHneNazS (r/gm3) B Genom
Lenoke cynbatHoW Bapku uennonosbl, ecnu 10 12,3 r/gm3
cm® wenoka pasbasunu B konb6e250cmi. K 25 cm?
nony4yeHHoro pacteopa pobasunu 5,0 cm® 0,1 H
pacTBopa WMoga W Ha obpaTHoe TUTpoBaHue
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3atpatunm 1,86 cm® 0,1 H pacTtBopa Tuocynbdarta
HaTpus (K=1,052).

11

OnpegenuTb NPOLEHTHOE coaepXaHue xnopaTa
HaTpusl,  WUCMOMb3yeMoro  nNpu  MPUrOTOBIEHUM
peareHTOB Ans OTOENKW Lenmnonosbl, eCN HAaBECKY
xnopata Hatpusa 1,383r pactBopunu B konbe 500
cm. K 10 cm® nony4deHHoro pacteopa gobasunu 20,0
cm® 0,09734H pacTtBopa cynbdata xenesa (ll),
n3bbITOK KoToporo oTtutpoBarm 5,95 cm3 0,1 H
pactBopa KMnOa.

99,78%

12

Bbl ctygenTt CMOGITYNTA BLIT3, noctynunm Ha
NpPaKTUKy B otaen KOHTpOns KayecTBa
hapmaLeBTUYECKOTO npeanpuaTus c
BO3MOXHOCTbIO  [anbHenLlero TpyaoyCTPOWCTBA.
Ona oueHkn Bawero ypoBHS KOMMNETEHTHOCTU
pyKoBOACTBO nabopatopun MNpeanoxuno pelmntb
KOHKPETHYI0  MPOU3BOACTBEHHYK  3ajadvy. B
Ka4yeCTBE WCXOOHOro Cbipbsi MNpW NPOM3BOACTBE
HEKOTOPbIX NeKapCTBEHHbIX CPEeACTB MCMOMb3yT
LLaBeneBy KUCMOTY C coaep)XaHMeM OCHOBHOIO
Bewectea He MeHee 90%. Ecnu cogepxaHue
LLlaBeneBol KUCMOTbl HWXe, TO Heobxoaumo
NCnonb3oBaTb AOMONTHUTENBHYO CTagui0 O4YMCTKMU.
Bam npeanoXxeHo paspaboTaTb METOAMNKY
onpeneneHnst CoaepXaHus LaBeneBon KUCIOTbI,
NpUYém pekoMeHA0BaHO Mcnonb3oBaThb
TUTPUMETPUYECKUI MeToq aHanmuaa. B
nabopartopun nmeeTcs criegytowiee obopyagoBaHume:
aHanuTuyeckme Becbl, GiopeTka 0ObLEMOM 5 mn,
KOHu4Yeckune konbbl ana TutposaHusd obvémom 100
cM®, EMKOCTM AN XpaHeHWs1 pacTBOpoB 06bEMOM 1
nwn 0,5 am3, mepHble konbbl 06bémom 100, 250 cm3;
peakTuBbl: HaTpUs TMAPOKCMA C OnpeaeneHHON
NMOTHOCTbLIO, KUCMNOTa CepHas KOHLEHTPMPOBaHHaS,
duKkcaHanbl KUCIOTbl XNTOPOBOAOPOAHONW, Kanus
nepmaHraHara, HaTpum TnocynbdaT c
KoHUeHTpauunenr 0,41  monb/aOM3,  MHOUKATOPSI
METUII0BbIN OpaHXeBbIW, eHongTanemnH.

1. MeTon onpegeneHust  KOHLEHTpauuu
LLIaBENieBOM KUCIOTbl — MPSIMOE KUCIOTHO-
OCHOBHOE TWUTPOBaHWe, pabouymn pacTBop
NaOH, Cnaor=0.1 H.

2. KoHueHTpaums wasenesomn KMcnoTsl 86%.
3. Ona poctwkeHnst koHueHTpauun 90%
Heobxogumo pgobasutb 1,2 T LWaBeneBown
KNCIOTBbI.

13

lpynna cTypeHTOB Obina HanpaBneHa Ha NETHIO
npaktuky B nabopatoputo [YI «TOK Crl6».
MockonbKy PYKOBOACTBO npeanpusaTus
3auHTepecoBaHo B nogbope MOnoAbIX
NepcrnekTUBHbIX  CMeunanncToB, Ana  MpPOBEPKM
HaBbIKOB CTYAEHTOB U MX KOMMETEHTHOCTb UM ObIno
npeasnioxeHo pelunTb HEeCKONbko 3agad. PacTtsop
anxpomaTa Kanus gns onpegeneHns XMMudeckoro
notpebneHvsa kucnopoga LOJPKEH UMETb MOJSISIPHYHO
KOHUeHTpauuo akeuBaneHta 0,25 monb/om3. [Ons
onpeaeneHus KOHUEeHTpauum K2Cr207
TUTPUMETPUYECKUM MeToaoM Heobxoanmo
000CHOBaHHO BbIbpaTh WHOUKATOP. YTO M Kakum
obpasom HeobxooumMo cpenatb B Crlyvae, ecnv
OaHHbLIN pacTBOP HE MMEET HYXHOW KOHLEeHTpauuu
(ykpenuTtb, pa3baBuTtb)?

1. BO3MOXHble MeToAbl  OonpedeneHus
KOHLIEHTpaLMK: NpsiMOe TUTPOBAHWE COJbIO
Mopa c deHNNnaHTPaHUIIOBOW KUCIOTOMN,;
obpaTtHoe TUTpOBaHWe -
nepmaHraHaTomeTpus, WHOUKaTop -
cobcTBeHHasa oKpacka TUTpaHTa.

2. KoHueHTpauus buxpomara Kanusi
coctaenser 0,1 H. [Ona  [ocTXeHus
3aaHHON KOHLIEHTpaLmm HeobxoaMmMo
pobasutb 1,225 r K2Cr207.

14

Bblpa3nte oONTUYECKyld MNMOTHOCTb B MPOLEHTax
nponyckaHus: a) 0,064; 6) 0,765; B) 0,318; r) 0,209;
a) 0,437;e) 0,413

a) 86,3%; 6) 17,2%; B) 48%; r) 61,8%; n)
36,6%; e) 38,6%

15

Mpun anekTponuae pacTeopa, coaepKallero noHbl Me
(11 npwn cune Toka 1,0 A 3a 35 muH. Ha katoge 6bino
BblaeneHo 0,3772 r metana. NpuHAB BbIXo4 MO TOKY
paBHbiM 100 %, onpefenntb, KaKon 3TO MeTann

MoHbl xpoma Cr3*

P
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10.3. MeToauyeckue matepuansl, onpeaensowme npoueaypbl OLleHUBaAHUA 3HAHUNA, YMEHUN,
BnageHun (HaBbIKOB U (UMW) NPaKTUYECKOro onbiTa AeATENbHOCTU), XapaKTepusyrLwmx 3Tanbl
¢hopmupoBaHMNA KOMNETeHLUN

10.3.1. YcnoBua ponycka oOy4alrllerocssi K cAade 3K3aMeHa, 3ayeta M MOPAAOK NUKBUAALUMU
aKagemMun4eckon 3af0MKEeHHOCTH

MMonoxeHve O npoBedeHWMM TeKyLLEero KOHTPOMS YCNeBAaeMOCTW M MPOMEXYTOYHOW aTTectauuun
obyuvaromxcs

10.3.2. Popma npoBeAeHUA NPOMEXYTOYHOM aTTecTaumm No AUCLMNIIMHE

ctHasa | X nMcbMeHHas KOMMbIOTEPHOE TECTUPOBAHNE nHas*
y

10.3.3. Ocob6eHHOCTU NpOBeAeHUA IK3aMeHa, 3a4eTa
Mpn npoBeneHun 3x3ameHa BpPeMsi, OTBOAMMOE Ha NOArOTOBKY K OTBETY, cocTaBnsdet He 6one 40
MWH (Ha pelueHune kerica gaétcsa 1 yac). B aTo Bpemsa BXoguT NogrotoBka OTBETa Ha TEOPETUYECKU BONPOC
N pelleHne npakTuyeckon 3agadun. [Ansa BbINOMHEHMA MpakTU4ecKon 3agayvv obyuvaiowemycss Heobxoammo
nmeTb Npu cebe kanbkynsaTop. Heobxogumas cnpaBoyHas nuTepaTypa NpeaoCTaBNsaeTCs Ha IK3aMeHe.
CTyOeHTbl, BbINOMHMBLUME BCe TPebOBaHWS TEKyLlero KOHTPONs, Ha 3a4yeme OTBeYalT Ha ABa
TEOpEeTUYECKNX BOMpOCa M peLlalT OAHY MpakTuyeckylo 3agady. Bpemsa Ha nogrotoBky coctasnset 30
MUHYT. [penogaBaTens BnpaBe 3a4aTb HECKOMbKO AOMOMHUTENbHbBIX BOMPOCOB.
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