depeparnbHoe areHTCTBO Mo pbIBONIOBCTBY
BEFAP® ®I'bOY BO «KI'TY»
KanuHuHrpaackumn Mopckon pbioonpoMbILLIIEHHbIW Konnemk

YT1Bepxaato

3amecTuTenb HavyanbHUKa Konnemaxa

no yyebHo-meToaguyeckon paboTte
A.N.KonecHun4eHko

MoAnucaHo LMGPOBOIA MOAMUCHIO:
KonecHuuyeHko AHapel Mropesumy
MpuunHa: § yTBepann aToT [OKYMEHT
[Jata: 3 Anpenb 2025 r. 12:47:23

3

DN: E=uc_fk@roskazna.ru, S=77 Mockea, IHH

K0/1=7710568760, OrPH=1047797019830,

STREET="B0/1bLUO} 31aTOyCTUHCKUI Nepeynok, 4. 6,

cTpoeHue 1", L=r. Mockea, C=RU, O=KasHaueiicTBO
ErAP® Poccun, CN=egepanbHoe KasHauelicTeo

PoHA OLleHOUYHbIX CpeAcTB
(NpunoxeHue K paboyern nporpamme UCUUNIIUHDI)

On.02 OCHOBbI AHAITMTUYECKOWU XMUMUU N BUOXUMUU

OCHOBHOM NpodeccnoHanbHon obpasoBaTefnibHOM NPorpaMmmMbl cpegHero NpodeccmMoHanbHOro
00pa3oBaHns Mo cneumanbHOCTY

35.02.09 BogHble 6Mopecypchbl M1 akBaKynbTypa

MO-35 02 09-001.02.90C

PA3PABOTYUK NnackuHa H.M.
3ABE,EI,WOLLI,I/II7I OTOENEHUNEM CyabbuHa H.A.
rog PASPABOTKA 2024

roa ObHOBJIEHUA 2025




MO-35 02 09-0r1.02.90C

KMPK BFAP® ®I'60Y BO «KI'TY»

OCHOBbI AHATIUTUYECKOW XMW 11 BUOXUMNIA | C.2/32
COOEPXAHUE
1. MacnopT OHOA OLEHOUHBIX CPEOCTB...ccuvuuieeiiiiieeeeeerieeeeeetieeeeestneeeeesnneeeeennnns 1
1.1 ObnacTtb NpUMeEHEHNA POHOA OLEHOYHBLIX CPEACTB ..uuuueeeeeeeereriiiieeeeeeeeeeeeanns 3
1.2 Pe3ynbTaTbl OCBOEHUS ANCLINMIINHDB .....uuveeeiiieeeeeiiieeeeeesiseeeessnnseesesnnnseseesnnns 3
2. [NepeyeHb OLEHOYHbIX CPEACTB U KPUTEPUN OLEHUBAHUS ....veeeeeeeeeviiiiee e 3
3. CBefieHns 0 (poHAE OLEHOYHbIX CPEACTB N €70 COrMACOBAHUE ......cccvvvvnnnnnnnnn. 4

MpunoxeHwne 1.....

...................................... Owwubka! 3aknagka He onpegeneHa.

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM




KMPK BFAP® ®I'60Y BO «KI'TY»
OCHOBbI AHATIMTUYECKOW XUMWN N BUOXUMUN | C.3/32

MO-35 02 09-0r1.02.90C

1.MacnopT ¢poHAa OLEHOUYHBLIX CPeaAcTB

1.1 ObnacTtb npuMmeHeHus1 PoHAA OLLEHOYHbLIX CpeacTB
doHA OLEHOYHBIX CPeacTB NpeaHasHavyeH Ansi OLEHKU pe3yrnbTaToB OCBOEHUS

ancunnnuibl OlN.02 « OcHOBbLI aHAaNUTUYECKOW XUMUU N DUOXUMUNY.

1.2 Pe3ynbTaTbl 0OCBOEHUSA AUCLUNIINHDbI

B pesynbTate KOHTPONSA W OUEHKAM MO AUCLMNIIMHE  OCyLLeCTBNAeTCH
KOMMMEKCHaa npoBepka OCBOEHUs cregyrwmux obwmx u  npodeccuoHanbHbIX
KOMNETEHLNN:

OK 01. BblibnpaTtb cnocobbl pelleHns 3agad npodeccuoHanbHon eaTenbHOCTH,
NPUMEHUTENBHO K Pa3fINYHbIM KOHTEKCTaM.

OK 02. OcywectBnatb MOMCK, aHanu3 W WHTepnpeTaumio MHdopmMaumm,
HeobGxoauMown Ansi BbINOMTHEHUS 3a4a4 NpodeCcCnoHarnbHON AEATENbHOCTY

OK 03. lMnaHupoBaTb M peanun3oBbiBaTb COBCTBEHHOE MNpodheccroHanbLHoe |
NNYHOCTHOE pasBuTHE.

OK 04. PaboTaTb B KONNEKTMBE U KOMaHae, apeKkTMBHO B3anMOAeNCTBOBATL C
Konneramu, pykoBoACTBOM, KIIMEHTaMM.

OK 05. OcyuwecTtBnsaTb YCTHYKO W MNUCbMEHHYH KOMMYHMKaUMO  Ha
rocygapCTBeHHOM £3blke C Y4eTOM OCOBEHHOCTEN COouManbHOrO W KynbTYpHOro
KOHTEKCTa.

OK 07. CopencrteoBaTb COXpPaHEeHMIo OKpY>KatoLLEen cpeapl,
pecypcocbepexeHnto, apPeKkTMBHO AENCTBOBATbL B YPE3BblHANHbBIX CUTYaLMSIX.

OK 09. Ucnonb3oBaTb MH(OPMALMOHHbLIE TEXHOSOrMM B MPOoceCccMOoHanbLHON
AEeATENbHOCTU

OK 10. lMonb3oBaTtbcs npodeccnoHarbHON AOKyMeHTauunen Ha

rocyaapCtBeHHOM N MHOCTPaHHOM A3blKaxX.

2. ﬂepeqel-lb OLUEeHO4YHbIX cCpeacTB n Kputepun oueHnBaHusA

Kop UHAauKaTopbl AOCTUKEHUA Pe3ynbTaT 06y4eHus
chopmMmmupyembix KOMNeTeHuun
KOMneTeHUuuu

OK 01. OK 02. CnocobeH: 3HaThb:

OK 03. OK 04. MpUMEHATb OCHOBHbIE 3aKOHbI OCHOBHbIE NOHATUSA N 3aKOHbI XMUMWUU;

OK 05. OK 07. XUMUN NS pellenns 3agad B TeopeTnyeckme 0CHOBbI OpraHNUYECKON,

OK 09. OK 10. obnactn npodeccrnoHanbLHom PM3NYECKON U KONNONOHON XUMUMU;
nesTenbHOCTY; Knaccudumkaumo XuMN4ecknx peakumm m
OnucbiBaTb ypaBHEHUAMMU 3aKOHOMEPHOCTU UX NPOTEKAHUS;
XUMUYECKNX peakumnii NpoLecchl, XapaKTepUCTUKN pasfnyHbIX KNaccoB
nexaltime B OCHOBE NpPOM3BOACTBA OpraHMYecKMx BELLECTB, BXOASILLMX B COCTaB
NPOLOBOSIbCTBEHHbLIX MPOAYKTOB; CbIpbSl U TOTOBOWN NULLLEBOWN NPOSYKLUN.

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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MpoBoanTb pacyeTbl MO [oHATME XMMMYECKON KMHETUKN U KaTanuaa;
XUMUYECKUM cpopmynam u O6paTtumble n HeobpaTMble XUMUYECKMe
ypaBHEHUSIM peakuuu; peakuuun, XuMmyeckoe paBHOBECKE, CMELLLEHNE
MpoBOANTb KAYECTBEHHbIE PeaKUMM | XMMNYECKOro paBHOBECUS Mo OEUCTBUEM
Ha HeopraHM4yeckne BeLwecTsa 1 pasnnyHbIX aKTopOB;
WOHBbI, OTAENbHLIE KIacchl OKMCnUTENBHO-BOCCTAHOBUTENbHbLIE peakunn,
OpraHM4YecKUx COeanHEHNN; peakuum MOHHOro OOMeHa;
Vcnonb3oBaTtb CBOMCTBA 'Maponus conewn, ANccoLmMaLmio S51EKTPONTMTOB B
OpraHn4yecKknx BELLECTB, BOAHbIX pacTBopax, NOHSTUE O CUSTbHbLIX U
ANCNEPCHBIX N KONMMOMAHbLIX CUCTEM | Criabbix aMekTponuTax;
ans onTuMusaumm TennoBoi ahPeKT XMMNYECKNX peakuui,
TEXHOJI0rM4YeCcKoro npouecca; TEPMOXUMUYECKNE YPaBHEHNS;
Mcnonb3oBaTtb TlabopaTopHyto CBolicTBa pacTBOpPOB M KOMTOUOHbBIX CUCTEM
nocyay n obopyaosaHue; BbICOKOMOMNEKYNSIPHbIX COeANHEHUN;
BbibupaTtb MeToa n xoa [uncnepcHble n KonNnonaHble CUCTEMbI NMULLEBbLIX
XUMUYECKOro aHanusa, nogbvpartb | NPOOYKTOB;
peakTuBbl M annapartypy; Pornb n xapakrepncTukm noBEPXHOCTHBIX SIBIIEHUN
BbINONHATL KONMNYECTBEHHbIE B MPMPOOHbIX U TEXHONOIMMYECKNX NpoLeccax;
pac4yeThbl cOCcTaBa BeLlecTBa Mo OCHOBbI aHaANUTUYECKON XUMUU;
pesynbTataMm U3MepeHui; OCHOBHble MeTOAbl KNacCU4ecKoro
CobntogaTb NpaBuia TEXHUKK KONMYECTBEHHOIO 1 PN3NKO-XMMUYECKOTO
6esonacHocTu nNpu paboTe B aHanuaa;
Xummu4deckon naboparopuu. HasHaueHue 1 npaBuia Ucnosib3oBaHus
nabopaTtopHoro obopyaoBaHMsa 1 annapaTypbl;
MeToabl M TEXHUKY BbINOSTHEHUSA XMMUYECKMX
aHanms3os;
Mprembl 6e3onacHon paboTbl B XMMNYECKON
naboparopun.

2.1 K oLeHOYHbIM cpeacTBaM TEKYLLErO KOHTPOMSA YCneBaemMoCTU OTHOCATCS:

- YCTHble M MUCbMEHHbIE OMpocbl NO Temam nabopaTopHbix paboT u
NPaKTUYECKNX 3aHATUN

2.2 K oueHo4YHbIM cpeacTBam AN NPOMEXYTOYHOW aTTecTaumm OTHOCATCS:

- NepeyeHb BONPOCOB 415 NOATOTOBKU K 9K3aMeEHY

- TECTOBbI€ 3a[aHusA 4N 9K3aMeHa

2.3 Kputepumn oueHkn pe3ynbTaToB OCBOEHUSI ANCLMNITMHDI

- Kpumepuu ouyeHusaHusi meopemuyecKkux 3HaHuu:

«OTNNYHO» - CTaBUTCA, ecrnin obyyaroLnnCs:

a) TOYHO POopMYnMpPYyeT OTBETbI HA NOCTaBIEHHbIE B 3a4aHNN BOMPOCHI;

6) paeT npaBwbHble (QOPMYNMPOBKM MOHATUA WU TEPMUHOB MO M3YYEHHOW
ANCUMNIIVHE;

B) [LOEMOHCTpUpyeT TMOHMMaHWe maTepuana, 4YTO BblpaXxaeTcd B YMEHUn
obocHoBaTb CBOW OTBET;

r) ceoboaHo o6ob6waeT n anddepeHUMpyeT NPU3HaKN U NOHATUS;

A) NpaBuUNbHO OTBEYaAET Ha LOMNOSTHUTENbHbIE BONPOCHI;

e) cBobogHO  Brnageetr  peyvbld  (OEMOHCTpUpyeT  CBA3AHHOCTb U

nocrnenoBaTesibHOCTb B VI3J'IO)K€HVIVI) nT.n.

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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«XopoLo» - CTaBUTCA, ecnv obyyaroLmncs gaeTt OTBeT, YAOBNETBOPSAIOLWNA TEM
Xe TpeboBaHMAM, YTO M AN OTMETKN KOTSIMYHO», HO OONyCKaeT equMHUYHbIE OLIMOKH,
KOTOpble caM Xe UcnpasnseT nocne samevaHus npenogasartens.

«YOoBneTBOpUTENIbLHO» - CTaBUTCH, ecnv oby4darowwminca OeMOHCTpupyeT
3HaHWe N NOHUMaHWe OCHOBHbIX NOSIOXXEHUW AaHHOW TeMbl, HO:

a) HETOYHO U HeyBepeHHO BOCMPOM3BOANUT OTBEThLI HA MOCTaBfIEHHbIE B 3a4aHUN
BOMpPOCHI;

0) faeT HeTOYHblEe (POPMYITMPOBKM MOHATUN N TEPMUHOB;

B) 3aTpyAHseTcs 060CHOBATb CBOW OTBET;

r) 3aTpygHsieTca 0600WwmTe unn guddepeHumnpoBaTb NPU3HAKKU U NOHATUS;

[) 3aTpyaHsieTca Npu oTBeTax Ha AOMNOSTHUTESNbHbIE BOMPOCHI;

e) uanaraeT matepman HeOCTaTO4HO CBS3aHHO M nocriefoBaTesibHO C YacTbIMK
3aMVHKaMu 1 nepepbiBaMn 1 T.10.

«HeypoBneTBOpUTENbHO» - CTaBUTCH, ecnn obyyarwumnca OeMOHCTpupyeT
He3HaHWe U HenoHMMaHne BornbLlen YacTu COOTBETCTBYIOLLErO pa3sgena.

- Kpumepuu ouyeHU8aHUsi mecmupo8aHUsi:

«OTnn4yHo» - 100-91 % npaBurbHbIX OTBETOB,

«Xopowo» - 90-81 % npaBunbHbIX OTBETOB;

«YpoBnetsoputernibHo» - 80-71% npaBunbHbLIX OTBETOB;

«HeynosnetBoputensHo» - 70-0 % npaBunbHbIX OTBETOB.

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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3 KOHTpOHbHO-OLIeHO‘IHbIe MaTepuanbl And TeKywero KOHTposns

Bonpocbl no Temam nabopaTtopHbIX paboT U NpaKTUYECKNX 3aHATUN

OpueHTMpPOBOYHAsA OCHOBa [JeACTBUMMA oOOy4alleroca npu MNOAroToBke K
BbIMNOJSIHEHUIO AAHHOTO 3afaHuUsA:

1. N3yunTb maTepmanbl NPakTUYECKOro 3aHATUS.

2. O6paTuTb BHMMAHWE Ha TEPMUHOMOINIO, UCMONb3yeMyto B paboTe, KrntoveBble
MOMEHTbI 1 POPMYISIbl, NPOSCHUTbL UX 3HAYEHME.

3. MNogobpaTtb (nnn N3y4nTb peKkoMeHO0BaHHY npenogasartenem)
AOMOMNHUTENBHYO NUTEpaTypy ANs NOHUMaHUSA HEACHBIX BOMPOCOB.

4. OTBETUTb Ha BOMpPOCHI K paboTe.

1 KAYECTBEHHbIA AHANU3
1.1 NepBasa aHanUTM4YeCKas rpymnna KaTUOHOB

NabopaTopHasa pabota N2 1 KayecTBeHHble peakUuuMn KaTUOHOB NepBoOMn
aHaNMTU4eCcKoMn rpynnbl
Bonpocbi 0nisi camornposepku:
1 Kakune KaTMOHbI OTHOCATCA K MepBOM aHanUTU4yeckomn rpynne?
2 [ante obLLy0 XapakTepuCTUKy NepBon aHanMTUYeCKOn rpynnbl.
3 Kakow rpynnoBow peakTuB Ha NepBY aHANUTUYECKYO rpynny?
4 OnuwmnTe oKpalumMBaHME NNaMeHN roperiku, CBOMCTBEHHbIE KAaTUOHAM Kanus.

5 Onuwmte OKpawunBaHUeE nnamMmeHun roperiku, CBOWCTBEHHbIE KaTUOHaM HaTpuA.

1.2 Btopasa aHanuTn4yeckas rpyrnna KaTMUOHOB

INa6opaTtopHasa pa6ota Ne 2 KayecTBeHHble peakuum KaTUOHOB BTOpPOM
aHanUTU4YecKom rpynnbl
Bonpocbki 0nsi camornposepKu:
1 Kakon peakTtunB aBNSeTCA rpynnoBbIM AN BTOPON aHaNUTUYECKOW rpynnbl?
2 Kak pokasaTtb, 4tO rugpokema ceuHua (lI) obrnagaetr amdoTepHbIMU
ceBoncTBamm?
3 [ante obLy0 XapakTepuCTUKy BTOPOW aHanmMTUYECKON rpynnbl.
4 Kakoro ueTta obpasyloTca ocagkv npu OEeNCTBUM Ha KaKObl M3 KaTUMOHOB

BTOPOW aHanMUTUYEeCKOW rpynnbl C MIOANA0M Kanua?

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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5 Kakoro uBeTta 06pasyloTca ocagkv npu OENCTBUM Ha KaxObl M3 KaTMOHOB

BTOpOVl aHanuTn4eckomn rpynnbel C XpoMaToOM Kanma?

1.3 TpeTba aHanNUTUYeCKaa rpynna KaTUOHOB

JTaGopaTtopHas paboTta Ne 3 KayecTBeHHble peakUuUn KaTUOHOB TPeTbeWn
aHanuUTU4ecKom rpynnbl

Bonpocbki 0nsi camonposepKu:

1 HasoBuTe KaTUOHbI, OTHOCALLMECH K TPETbEN aHaNMTUYECKON rpynne.

2 Hanuwute ypaBHEHUSI C rpynnoBbiM PeakTUBOM B MOSEKYNAPHOM U MOHHOW
dopmax.

3 KakoBa o4yepedHOCTb OCaXAeHus U3 pacTtBopa cynbgaTta 6apus, kanbumna?
O6bsACHUTE NPUYKUHBI TAKOro nopsaaka.

4 HanunwuTte ypaBHEHUSs1 Ka4eCTBEHHbIX peakumin Ha 6apuin-uoH, KanbLui-UOoH.

YKaute aHannTuyecknin apdekT peakuun.

1.4 quBepTaﬂ aHanunTuyeckas rpynna kKatTmoHoB

NabopaTtopHas pab6ota Ne 4. Ka4yecTBeHHble peakuuMum KaTUOHOB
YeTBEpPTOM aHANMTUYECKOM rpynnbl

Bonpocbi 0nisi camornposepKu:

1 Kakune KaTMOHbI OTHOCATCA K YeTBEepPTOM aHannTU4eckon rpynne?

2 OxapaktepusynTte [eWCTBME rpynnoBOro peaktMea. HanuwuTte ypaBHeHue
peakunin.

3 Hanuwwnte ypaBHEHUSI KaAYeCTBEHHbIX peakuMh Ha UWHK-MOH. YKaxuTe
aHanuTniecknum adekT.

4 OnuwnTe gencTeme annsapmHa Ha antoMUHUA-MOH.

5 Kakoro Tuna peakumm n kakue peakTvBbl NO3BOSSIOT 0OHAPYXNUTb XPOM-UOH?

1.5 NMaTaa aHanuTnyeckasn rpynna KatTmoHoB

NabopaTopHasa pabora Ne 5. KayecTBeHHble peakuum KaTUOHOB NATOMN
aHanNMTU4ecKomn rpynnbl
Bonpocsi 0nsi camorniposepku:
1 Kakune KaTMOHbI OTHOCATCSA K NATOM aHanUTU4eckon rpynne?
2 OxapaktepusynTte AencTBme rpynnoBoOro peakTMea Ha pacTBOpbI, cogepXxalimne
COJIM KATUOHOB MATON aHaNUTUYECKOW TPYnnbl.

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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3 Yrto npoucxoguT ¢ ocagkamu rmapokcupoB xenesa (Il) wn mapradua (II) Ha
BO3ayxe?
4 Kak oTnnunTb KayecTBeHHble peakuun Fed*n Fe?*?

5 Kakue xapaktepHble peakuun aaoT Mg?* n Mn?+?

1.6 LllecTtaa aHanuTM4YecKas rpynna KaTUOHOB

INTaGopaTopHas paboTta Ne 6. KauecTBeHHble peakuun KaTUOHOB LUECTOMN
aHanuUTU4ecKom rpynnbl

Bonpocbki 0nsi camonpogepKu:

1 Kakune KaTMOHbI OTHOCATCA K LUECTON aHanUTU4eCcKon rpynne?

2 Oxapaktepusynte [OeWUCTBME TIPYynnoBOro peakTuBa Ha KaTUOHbI LIECTOWN
rpynnbi.

3 Yto obOpasyeTcs npu OEWCTBUM HA KATMOHbI LWIECTOM rpynnbl U30bITKa
KOHLUEHTPMPOBaHHOro ammMmmaka?

4 HanvwwuTe ypaBHEHUe peakumm nognaa kanma Ha KaTMoHblI Meau.

5 MpuBeauTe ypaBHeHMs cneuuduryeckux peakumin Ha Cu?*,

6 HanuwuTte oTnnuuTenbHble peakuMuM Ha KaTUOHbl OOHO- U [BYXBaneHTHOW

pTYTIU.

1.7 AHUOHBI

INNa6opaTtopHasa pa6bora Ne 7. KayecTBeHHble peakuMn aHMOHOB NepBOWN,
BTOPOMW U TPETbEeN aHANUTUYECKUX rpynn

Bonpocbki 0nsi camonposepKu:

1 Uem pencrteume rpynnoBbIX peareHToB Ha aHMOHbI OTNIMYAETCs OT UX OENCTBUSA
Ha KaTUOHbI?

2 Kakve aHWOHbI OTHOCATCSH K MepBOM aHanuTuyeckoun rpynne?

3 Pa3bepute gencraune rpynnoBbIX PeakTUBOB Ha aHWOHbI MEPBOW
aHanuTU4eCcKown rpynnebi.

4 MNo4vemy obecuBeuynBaeTcs nog npy B3aMMoaencTBun ¢ cynbutamm?

5 Kakne aHWOHbI OTHOCATCH KO BTOPOW aHanuTuyeckoun rpynne?

6 Pa3bepute gencraune rpynnoBOro peaktMea Ha aHWOHbI BTOPOW rpynnbl.

7 Kakne aHMOHbI OTHOCATCS K TpeTben rpynne?

8 Kakumu peaktnBamm MOXHO OOHaPYXUTb HUTPAT- U HATPUT-AHNOHbI?

9 Kaknm peakTMBOM MOXHO OBHapyXuTb aueTaT-aHUoH?

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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2 KONIMYECTBEHHbIA AHANN3
2.1 'paBMMeTpUYECKUA MeTOA aHanu3a

NNa6opaTtopHasa pa6ota Ne 8. OnpegeneHue NPOLEHTHOroO coaepXXaHus
KpUcTannm3auMoHHOM BOAbI B KpUCTaNIM4eckom xnopuae 6apus
Bonpocbi 0nsi camonposepku:
1 B 4em 3aknoyaeTcsa CyLHOCTb BECOBOro aHanunsa?
2 [1aTb NOHATME KPUCTaNNN3aLUNOHHOW U TMIPOCKOMNYECKON BOAbI.
3 YTO 3HauuT BbICyLUMBaAHWE OO MOCTOAHHOW Macchbl?
4 [NepeyncnuTb NpaBuna B3BELLMBAHNA Ha aHANUTUYECKUX BECAX.
5 C kakon uenblo NpUMEHSEeTCA aKCnkaTop?
6 Paccuntatb HaBeCcKy MeHOro Kyrnopoca Ha CoAep)XaHue KpucTanmsaumoHHON

BOAbI.

2.2 MeToAbl TATPUMETPUYECKOro aHanusa

JlaGopaTtopHaa paGotra Ne 9. TllpurotoBneHue pacTBopa LUENouM,
yCTaHOBKa TUTPa U HOPMarbHOCTMU LLEeSI04YU MO KUCHoTe
Bonpocbki 0nsi camornposepKu:
1 KakoBa BenuunHa nokasatesnis TUTpoBaHus oeHonTanemHa n metunopaHxa?
2 B kakom crnyyae B MeTOAe HeuTpanusauunm npu TUTPOBaHUM HYXHO OpaTb
deHongTanenHa, B KakoM — METUIOPaHX?
3 MOXHO N1 No HaBecke LenoYn onpeaennTb TOYHY ee HOPMasbHOCTb?

4 Yto nponcxognTt ¢ eaKMMu wenov4amm npm CToaHnMn nx Ha BO3)J,yXG?

INNa6opaTtopHaa pa6ota Ne 10. OnpepmeneHue BpPEMEHHOW XECTKOCTHU
BOAbI

Bonpocbki 0nsi camornposepKu:

1 Mepeuncnutb  conu, obycnaBnmMBalOWMe  BPEMEHHYIO  KECTKOCTb
(kapboHaTHYI0) XXeCTKOCTb BOAbI?

2 Kakonm paboumnm pacTtBop MOXHO WCNOMb3oBaTb NpU  onpegeneHun
KapOOHaTHOW XXeCTKOCTM BOAbI U NoYeMy?

3 HaszoBuTe BUAbI XXECTKOCTU BOAbI N UX CYLLHOCTb.

4 B Kaknx egumHuLax n3aMepsieTcst XKeCTKOCTb BOAbI?

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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2.3 MeToabl peaokcumeTpumn

Na6opaTtopHas pa6ora NeNe 11-12. NMpurotoBneHme pabo4ynx pactBopoB
nepmMaHraHata Kanus U LWaBerieBON KUCNOTbl. YCTaHOBKA HOPManbHOCTU WU
TUTpPa NepMaHraHaTa Kanusi no waBeneBon Kucnore

Bonpocbki 0nsi camonpogepKu:

1 MoOXHO nu nNpurotToBUTb paboumii pacTBOp MNepmaHraHata Kannsa TOYHOM
KOHLEHTpaLumm No HaBecke?

2 Kak xpaHuUTb pacTBOp NepmaHraHaTta kanusa?

3 Kakume wucxogHble BewecTBa MNPUMEHAOTCA Ans  YCTAHOBKM — TUTpa
nepmaHraHarta kanua?

4 KakoBbl TpeboBaHMA K NICXOAHbBIM BeLLecTBam?

5 HasBaTb uHOMkKaTop MeToda nepmMaHraHaTomeTpum. Ha yem OCHOBaHO ero
WHOMKATOPHOE CBONCTBO?

6 [Ons kako uenn npubaBnsitOT CEPHYI KUCNOTY Npu TUTPOBaHUM oOKcanaTa
HaTpust nepMaHraHaTom?

7 Toyemy npun TUTpPOBaHMW OKcanaTa HaTpus NepmMaHraHatoM Kanus nepsbin
Kannu pacTBopa nepmaHraHata kanvs obecneymBaloTCsa MeOSfieHHO, a B AarnbHenwem
NPaKTUYECKN MIHOBEHHO?

8 Kak paccumtatb HOpMarnbHOCTb MEpMaHraHata Kanus nocrne TUTPOBaHUS UM

okcanaTa HaTpus?

NNa6opaTopHasa pa6ora NeNe 13-14. NpurotoBneHue pabounx pacTtBopoB
Tuocynbcarta HaTpus, OuMxpomata Kanus, Knopa. YcCTaHOBKa TUTpa MU
HOPManbHOCTU TUOCYIbaTa HaTPUA NO GuxXpomaTy Kanusi, ycTaHOBKa TUTpa
M HOpManbHOCTU MoAa No TUocCynbgaTty HaTpuA

Bonpocbi 0nisi camornposepku:

1 Yka3aTb OCHOBHble paboume pacTBoOpbl MeTOA4a NOSOMETPUMN.

2 [1ns1 Kakow Lenu rotToBAT B MogomeTpumn paboumii pactBop buxpomaTta kanus?

3 Yemy paBeH rpamm-akBuBaneHT Ouxpomarta Kanusa B peakumm C MOAUOOM
Kanua?

4 Y10 nydvwe B3ATb B Ka4YeCTBEe pacTBOPUTENS — BOAY WNKU pacTBOp uoguaa
Kanus — npu NpuroToBneHum paboyero pacteopa noga un nodemy?

5 Bcerga nu cooteetctByeT dopmyne Na2S203 - 5H20 xumwudeckun coctas
TMocynbgarta HaTpua?

6 Kakune uncxogHble BellecTBa MPUMEHAOTCA AN YCTAHOBKM TUTpa pacTBopa

TMocynbdarta HaTpua?

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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7 MNepeyncnuTb yCnoBuA XxpaHeHUst pacTBOPOB TUOCYNbMaTa u noaa.

8 Kak onpefenstoT HopManbHOCTb PpacTBOPOB TUOCYNbaTa HaTpus 1 noga?

9 lMoyemy nNpy NOOOMETPUYECKOM OMpeneneHun OKucnutenen uoaua Kanus
nobaenaT B N30bITKE?

10 KakoBbl yCroBusi MpUMEHEHUs HANKaTopa B NogoMeTpun?

11 YTO Takoe «TUTpOBaHME METOLOM 3aMELLEHNA» ?

2.4 MeToabl ocaxaeHUs U KOMNNeKcooobpa3zoBaHuUA

NNabopaTtopHasa pabota Ne 15. OnpepeneHuve copaepxaHua Xxnopuaa
HaTpuA B TeXHUYECKOM obpasue noBapeHHOM CONIM MeTOA4OM NUNeTUpoBaHUA
M oTAeNbHbIX HABECOK

Bonpocbi 0nsi camonposepku:

1 Kak paccumTtatb TUTp HUTpaTa cepebpa no xnopuay HaTpmna?

2 Kak BeCTu npouecc TMTpoBaHWs Npu onpegeneHnn xnopmaos metogom Mopa?
3 B 4yem CyWHOCTb MPUMEHEHUA XpomaTa Kanus Kak uHaukatopa B MeToae

Mopa?

NabopaTtopHas pabota Ne 16. OnpepneneHue obuwen XeCTKOCTU BOAbI
MeTOA0M KOMMIIEKCOHOMEeTpUU
Bonpocbi 0nisi camornposepku:
1 KakoBbl OCHOBbI KOMMNIEKCOHOMETPUYECKOrO TUTPOBAHNA?
2 MNepeuncnnTb KOMNIIEKCOHOMETPUYECKNE NHONKATOPLI.

3 HasoBuTte ycrnoBusi KOMMNIIEKCOHOMETPUYECKOTO TUTPOBAHNA?

4 QJNEMEHTAPHbIK W MOJNEKYNAPHbIA XUMUYECKUA COCTAB
BOAHbIX BUOPECYPCOB

4.1 3nemMeHTapHbI® U MOJEKYNAPHbIA XUMUYECKUA COCTaB BOAHbIX
6uopecypcoB, Boga U MUHeparnbHble BelwecTBa

INTa6opaTtopHas paboTta Ne 1 KauecTBeHHbIN aHaNM3 MUHepalnbHbIX BewecTB
MbILLUEYHOMN TKaHU pPbIObI

Bonpocbki 0nsi camornposepKu:

1 Kakne n3 MmmHeparbHbIX MOHOB OOHapYXeHbl B MbILLEYHON TKaHWU?

2 Kakyto ponb urpatoT MUHeparsbHble BellectBa B 0OMeHe?

3 Kakue BelecTBa Ha3bIiBaAKOTCS IKCTPAKTUBHBIMA?

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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4 Kakve coeguHEHUs1 OTHOCATCA K  asoTcogepXawum  3KCTPaKTUBHBbIM
BellecTtBam?
5 Kakvne coeaomHeHnsa OTHOCATCA K 6e3aszoTocodepaliMMm SKCTPAKTUBHbLIM

BellecTBam?

4.2 benkoBble BellecTBa BOAHbIX 6uopecypcoB

NNa6opatopHaa pa6ota Ne 2 Ouuctka O6enkoB meTOoAOM Auanusa.
BbicannBaHue 6enkoB HeMTparnbHbIMU cONAMU. LiBeTHbIe peakuumn 6enkoB

Bonpocbi 0nsi camonposepku:

1 Yto HasbiBaeTca gmanmaom?

2 ['ge ncnone3yetca ananua?

3 UT0 Ha3bIBaeTCs N303NEKTPUYECKOM TOUKON Benka?

4 O6bsAcHMTE, nMNo4YeMy B M303MEKTPUYECKOM TOYKe pacTBopbl OGernka

HeyCTON4YMBbI 1 BbiNagatoT B 0CagokK?

5 K kakomy Buay ocaxgeHusi OTHOCUTCA BbicanueaHme?

6 YTo nponcxoaut ¢ monekynoun 6enka npu BbicanMeaHum?

7 Kak MOXHO pasgenutb METOAO0M BbiCanvBaHUs anbOyMuHbI U rNOBYNNHLI?

8 UTto HyxHO caenaTb, 4YTOObl 0cagok 6ernka, nonyYeHHbIn NpU BbiCannBaHUW,

nepeBecTu B pacTBoOp?

9 Kakue coeagnHeHus HasbiBaloTCca benkamm?

10 CKONbKO aMUHOKUCIIOT BXOAUT B cocTaB 6enkoB?

11 [Ins yero npoBOAAT UBETHbIE peakumn 6enkos?

12 Kakon peakumen obHapyxmBaoT NenTUaHbIe CBA3N?

13 Yem obbsacHsIeTCS amMdOTEPHbIN XapakTep 6enkos?

4.3 Jlnnnabl BogHbIX Guopecypcos
NNa6opaTtopHas pabota Ne 3. OnpegeneHne KNCNOTHOIO YMUCra XXUPOB

Bonpocbki 0nsi camonpogepKu:

1 Y70 NOKa3bIBaET KNCIIOTHOE YMCIIO?

2 Y10 Ha3bIBaeTCs KMCAOTHBIM YNCIIOM?

3 Kakon meTtoa TUTPUMETPUYECKOro aHarnusa MCnosib3yeTca npu onpeneneHuun
KMCNOTHOro ymcna?

4 Moyemy yBennMYMBaeTCsl KUCITIOTHOE YNCIO Npu nopye xupa?

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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NNa6opaTtopHas pabota Ne 4. OnpegeneHne MOGHOIro Yucra macen

Bonpocbki 0nsi camonpogepKu:

1 Y710 NnokasbiBaeT MogHoe Yncno?

2 MeToauka onpegeneHns nogHoro vymcna.

3 Kakon meTon TUTPUMETPUYECKOro aHanusa UCMonb3yeTcs npu onpenesnieHnn
nogHoro 4ymucna?

4 'Y kakoro xupa bygeTt 6onbLue NogHOE YNCHO, Y TBEPAOro UK XNOKOro?

4.4 YrneBoabl BOAHbIX OuopecypcoB

JNTa6opaTopHas pabota Ne 5 UccnegoBaHue BoccTaHaBNMBaKLWMX CBOUCTB
yrnesonos

Bonpocbki 0nsi camonposepKu:

1 OT yero 3aBUCAT BOCCTaHaBNMBaloLLMe CBOMCTBA caxapoB?

2 Kakas peakums nexuT B OCHOBE peakuun Tpommepa?

3 Kakoe xapakTepHoe okpalunmBaHue npu nonoxuTensHon peakumm Tpommepa?

4'Y kakoro aToma yrrnepoga HaxoguTtcs cBOOOAHbLIN MHOKO3UAHbBIA TMOPOKCUN?

5 'Moko3a obnagaeT BOCCTaHaABNUBAKOLWMMMN CBONCTBAMU U HET U NoYemy?

6 [loyemy He ob6GnagaeT BOCCTaHaBNMBAKOLWMMW CBOWCTBAMM caxapo3a WU

Kpaxman?

4.5 BuTaMmuHbI U FOPMOHDI

NabopaTopHasa paboTta Ne 6 KonnyectBeHHOoe onpeaeneHne Butammia C

Bonpocbki 0nsi camonposepKu:

1 Kakoe 3Ha4veHune B nutaHum nmeet ButamuH C (ackopbuHoBas kucnora)?

2 MNop BNusaHMeM Kakmx oakTopoB paspyluaeTtcs sutamuH C?

3 B yeMm CyLLHOCTb NOAOMETPUYECKOro onpeaeneHnst cogepXXaHusa sButammHa?

4 Kakon npuvem (MeTod) TUTPOBaHMS MWCMNONb3yeTcs B [aHHOW MeToauke
onpeaenexns? B yem ero cmbicn?

5 Kakon wnHOukaTtop ucnonb3yeTcss B NogoMeTpuyeckom onpegeneHumn? Ero

Ha3Ha4yeHne 1 MOMeHT gobaBneHus.

4.6 PepMeHTbI

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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JTaGopatopHas pabota Ne 7 CsouctBa depmMeHTOB, (hpepMeHTaTUBHbLIN
rmaponu3 kpaxmana. [lenctBme akTMBaTopoB U MHrMoutopoB. CneundpuyHOCTb
aencteus hepMeHTOB amunasbl U caxapasbl

Bonpocbki 0nsi camonpogepKu:

1 Hanucatb ypaBHeHWe peakuum rugponusa kpaxmana. KoHeuHbil npoaykT
KMCNOTHOrO rmaponuaa n pepmMeHTaTnBHOro.

2 Ha kakue yrneBoapbl 4eCTBYET amunasa CritoHbl?

3 Kakon peakunen onpefennTb KOHeL rugponmnsa?

4 Kak pencrByeT Temnepartypa Ha akTMBHOCTb aMurasbl?

5 Kak gencrteyet pH cpeabl Ha akTMBHOCTb bepmeHTa?

6 HasoBuTe BMAbl cneundn4HOCTU (pepMeEHTOB.

7 Kakon KOHe4YHbI MNpoayKT rmaponusa kKpaxmana nog OencTBMeM amunasbl
CINIOHbI?

8 Kak onpegenntb KOHeL, rmaponusa caxaposbl?

KoHTponbHO-0OLEeHO4YHbIe MaTepuarnbl A4NnA NPOMeXyTO4YHOM aTTecTauum

MepeyeHbL BONPOCOB ANSl NOAFOTOBKM K 3K3aMeHY
Pa3pen 1-3 OcHOBbI aHAaNUTUYECKOW XUMUMN

1 AHanutuyeckaa xmmud, ee 3agadnm U 3HavYeHue B MOAroTOBKE TEXHOSIOroB
O0OLLLEeCTBEHHOro NUTaHUS.

2 MeToabl Ka4yeCTBEHHOrO M KONMWYECTBEHHOro aHanmusa. XuMmuyeckne wu
PU3NKO-XMMUYECKNE METOAbI aHanuaa.

3 OCHOBHble  XMMMYECKME TMOHATMSS U 3aKOHbl, KnacCbl  BELLECTB
HEOpraHM4Yeckon XUMmMnU. TUNbl XMMUYECKON CBSI3W, BANEHTHOCTb, MOHHbIE peaKuuu,
KOMMIEKCHble coeanHeHusi. Cnocobbl BbipaXeHUs1 KOHLUEHTpaUun pactBopoB. PelleHune
3aay 1 ynpaxHeHun.

4  AHanuTmnyeckune peakumm — peakuum mexay noHamu. Knaccudukaumst aHa-
NUTUYECKUX peakumi. Metoabl KA4eCTBEHHOIO aHanuaa: APOOHbIN U CUCTEMATUYECKUNA.
Knaccudumkaums kaTnoHoB. XapakTepucTuka 1 aHanuTuyeckon rpynnbl KaTUOHOB,
KauyeCTBEHHbIE peaKkLunu.

5 [lpaBuna n TexXHUKa BbINOSHEHUS NabopaTopHbIX pabdoT, npaBuna TEXHUKK
Ge3onacHOCTM nNpu  BbINONHEHMM  nabopaTopHbiX  paboT, nopsAoK  BeaeHus

nabopaTopHOro XypHana.

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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6 3akoH gencrtBma macc. CteneHb auccoumaumn. KoHcTaHTa guccouuaumm m
ee 3HadyeHne B KayecTBeHHOM aHanuse. Knaccudukaumss pacTBOpOB MO CTeNeHu
HacbllweHus. PaBHoBecue B reteporeHHonm cucteme. [NpoussegeHne pacTBOPUMOCTH.
OnpeneneHve npousBedeHUs pPacTBOPUMOCTU OUMHAPHbLIX 3MEKTPONIMTOB MO UX
pacTBOPMMOCTU U HAao6opOT. PelleHne 3agay n ynpaxxHeHUN.

7 bydepHble pactBopbl. [Mgponua conen, 3HayYeHWe B aHanuase.
AM®OTEPHOCTL MOPOKCUOOB. XapaKTepucTuka KaTUMOHOB 2 aHanuUTUYecKOW rpynmbl.
Hencteune rpynnoBoro peaktnea. CoctaBneHne ypaBHEHUIN rTMAPOSM3a Conen.

8 VYcnosua ob6pasoBaHuMs W pacTBOpeHMst ocagkoB. BnusHue wm3bbiTka
ocaguTensd Ha pacTBOPUMOCTb Ocagka. XapakTepucTuka KaTMOHOB 3 aHanmnMTU4ecKou
rpynnel. Jencrane rpynnoBoro peaktmesa. KayeCTBeHHbIE peakuuu.

9 XapakTtepucTuka KaTUMOHOB 4 aHanuTuyeckoun rpynnel. [lencresne rpynnoBoro
peakTmBa. KayecTBeHHblEe peakunu.

10 OxkucnutenbHO-BOCCTaHOBUTENbHbIE — peakumn.  CTeneHb  OKUCNEHUS.
CocTtaBneHune ypaBHEHUI OKUCTTUTENBbHO-BOCCTAHOBUTENBbHbLIX peakuui.

11 XapaktepucTumka KaTMoHOB 5 aHanuTuyeckon rpynnel. [Jencrame rpynnoBoro
peakTmBa. KayecTBeHHblEe peakunu.

12 XapaktepucTuka KaTMOHOB 6 aHanuTuyeckown rpynnbl. [lenctene rpynnoBoro
peakTuBa. KayecTBeHHblE peakumn.

13 Knaccudumkauma v xapakTepuctuka aHMOHOB. [lecTBME TpynnoBbiX
peakTMBOB. AHanNUTUYeCcKne peakumum aHMoHoB 1 — 3 aHanNUTUYECKUX rpynn.

14 MeToabl KONMMYECTBEHHOrO aHanusa, ero 3agadn. [NpumeHeHne MeToaoB
KONMYEeCTBEHHOrO aHann3a B TEXHOXMMMUYECKOM KOHTPOSe Npou3BoACTBa.

15 CywHocTb rpaBMMETPUYECKOrO aHanusa. Tunbl n onepauuu
rpaBMMeTpUYECKMX onpeaeneHuin. Teopnsa ocaKaeHUsi KpUCTanInM4eckmx 1 amopgHbIX
ocagkoB. PacyeTbl B rpaBMMeTpu4eckoMm aHanuae.

16 MeToabl KOMMYECTBEHHOrO aHanusa, ero 3agadn. lNpumeHeHne MeToaoB
KONMYEeCTBEHHOIO aHanmsa B TEXHOXMMUYECKOM KOHTpoOse. CyLwHocTb
rpaBMMETpUYECKOro  aHanusa. Xumuyeckass nocyda W npubopbl  BECOBOrO
(rpaBMMeTpUYECKOro) aHanmsa.

17 Knaccudukauus MeTogoB TUTPUMETPUYECKOTO aHanusa. XumMudeckas
nocyga v npubopbl 06BLEMHOMO (TUTPUMETPUYECKOrO) aHanmaa.

18 CywHOCTb MeToAa KWUCIIOTHO-OCHOBHOrO TUTpoBaHus. Paboune pactBopbl.
NHavkaTopsl. [pumeHeHne MeToaa B TEXHOXMMUYECKOM KOHTPOSE.

19 PacuyeTbl B TUTPUMETPUYECKOM aHanNnse.

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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20 Pac4eTbl B KNCNOTHO-OCHOBHOM MeTOoAe.

21 MeToabl pegokcMmeTpuun: nepMaHraHatoMmeTpus U nogomeTpus. CyLHOCTb
metogoB. Paboune pactBopbl.  WHaukaTopbl.  NpumeHeHne  meTodoB B
TEXHOXUMWYECKOM KOHTpOIe.

22 Pac4eTbl B MeTO4E NEpMaHraHaTOMeTpuu.

23 Pac4eTtbl B MeTO4E NOOOMETPUMN.

24 Metoabl ocaxgeHuss un  komnnekcoobpasoBaHuda. CyuwHOCTb MeTOAO0B
apreHToMeTpum U KOMMSiekcoHomeTpun. Paboune  pactBopbl.  MHOMKaTopbl.
MpumeHeHne MeToaoB B TEXHOXMMUYECKOM KOHTpone. PacyeTbl B MeETOOAX OcaXaeHus
N KoMnsiekcoobpasoBaHuA.

25 OU3NKO-XMMUYECKMe MeTOoObl aHanu3a, Ux CYLWHOCTb U NpeuMmyLLecTBO Haj
XumMmyecknmm  metogamu. CylHOCTb W 3HAYeHMEe KONOPUMETPUYECKOrO MeTona.

MprGopbl KONOPUMETPUYECKOrO MeToAa aHanmaa.

Pa3pen 4 - 5 Buoxumusa
1 Ponb BOAbl W MWHeparbHbIX BELWECTB B TKaHAX Cbipbs BOOHOIO
npovcxoxaeHusi. Kakme n3 MmHepanbHbIX MOHOB OOHapyXXeHbl B MbllLeYHOM TKkaHn? Kak
NX MOXHO OTKPbITb?

2 Kakyto ponb urpatot 6esiku B npoLeccax Xu3HeaesaTenbHOCTn?

3 Kakune coeguHeHnsa HasbiBatoTca 6enkammn? CkonMbKO aMWHOKMUCIIOT BXOAUT B
cocTaB 6enkoB? Yem obbsacHAeTca aMoTepHbI xapaktep 6enkos?

4 Yto HasbiBaeTCHA M303reKTpuyeckonm Ttoukonm 6enka? OObacHWUTE, Novyemy B
N303NEKTPUYECKON TOYKE pacTBOpbI Bernika HeyCTONYMBLI U BbiNagatT B OCaAoK?

5 YTto npomncxoaut ¢ monekynon 6enka npu BbicanuBaHum n geHatypauum?
6 Kakyto ponb urpatoT Xupbl B NpoLeccax XusHegesatenbsHoCTn?
7 YT0 nokasbiBaeT KMCNOTHOE YNCHO Xnpa?

8 Kakoii meToa TUTPUMETPUYECKOrO aHanmsa MUCronb3yeTcs npu onpeneneHun
KMCNOTHOro Yncna xwupa? NHgukatop metoza.

9 Y10 nokasbiBaeT nogHoe 4ymcro macna?

10 Kakon metog TUTPUMETPUYECKOrO aHanmMsa UCNorb3yeTcs npu onpeaeneHum
nogHoro yucna? ingmkatop metoaa.

11 Y kakoro xwupa 6yaeT 6onbLle NOAHOE YNUCIO, Y TBEPLOrO UMK XUAKOro?

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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12 YrneBoapbl B COCTaBe KNETOK TKaHEN pacTUTENbHbIX U XXUBOTHbIX OPraHN3MoB
M nx knaccol. Kakon nonucaxapug B XMBOTHOM OpraHu3mMe SBNSIeTCS WUCTOYHMKOM
SHepruu ansa paboTbl MblwL?

13 Kakoe 3HayeHune B nuTaHum nmeet ButammH C (ackopbuHoBas kucnota)? Nog
BNUSIHWEM KaKMX paKTOpoB paspyLlaeTcs BuTamuH C?

14 Ponb BUTaMUHOB AJ15 XXUBbIX OpraHM3mMoB. VX knaccudukaumnsa Ha rpynnibi.

15 Ponb ropmoHoB B 0OMeHe BeLecTB B opraHname. Knaccudumkaumsa ropMOHOB,
OCHOBaHHas Ha UX MPOUCXOXOEHUMN.

16 Ponb bepmMeHTOB ANSA XMU3HEHHbIX NpoLeccoB opraHuama. Mx xumudeckas
npupoda n ceonctea. HasosuTe hepmeHThl, pacluennsiowme 6enkn, XXupbl, yrneesoabl.

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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Mpumepbl AByx buneToB

depepanbHoe areHTCTBO No pblI6ONOBCTBY
BEFAP® ®I'bOY BO «KI'TY»
KanuHuHrpaackumn Mopckown pbioonpoMbILLIIEHHbIW Konnemk
OK3AMEHALMOHHbIV BUIET Ne 17

35.02.09 BogHble Bropecypchl 1 akBakynbTypa

(kog, HaumeHoBaHWe cneunanbHOCTU)

Or.02 OCHOBbl AHAITIMTUYECKOW XUMUW 1 BUOXUMNU

(HaVIMeHOBaHMe ANCUMNNITNHBI N AUCUUNNNH - NPy NpoBegeHUN KOMMIIEKCHOro 3K33MeHa)

1. YcnoBua npoBefeHuUss U nHOaukaTop MoaoMeTpuyeckoro onpefeneHna? Peakuwum
TUTPOBaHWS U 06nacTb NPUMEHEHUss MeToA4a NOAOMETPUN.
CywunbHbIN WKadg, ero HasHa4YeHne n yCTPOUCTBO.

3. Kakne coeguHeHusi HasbiBatoTCa 6enkamm? CKONbKO aMUHOKMCIIOT BXOOUT B COCTaB

benkoB? Yem obbsicHAeTCS aMoTepHbIN Xxapaktep 6ernkos?

Mpeacepatens MK

noanuchb WHuumanel, dbammnma

depepanbHoe areHTCTBO NO pblBONOBCTBY
BFAP® ®I'bOY BO «KI'TY»
KanuHuHrpaackum MopcKkown pbioonpoMbILLNIEHHbIW KOonneax
OK3AMEHALMOHHbLIV BUIET Ne_ 18

35.02.09 BogHble 6uopecypchl 1 akBakynbTypa

(kog, HauMeHoBaHWe cneLnanbHOCTL)

Or1.02 OCHOBbI AHATIMTUYECKOW XMW 1 BUOXMIAA

(HaMMeHOBaHMe ANCUMNNNTNHBI N AUCUUMNNNH - Npy npoBegeHUn KOMMIEKCHOro akaameHa)

1. Kakve BewecTBa HasblBalOT SMEKTPONUTaMM U HeanektTponutammn?  Yto
XapaktepuayeT cuny anektponuTa? NpveeanTe npuMmepsbl.

2. Ycnosusi NpoBeAEHUS U MHOUKATOP apreHToOMeTpuyeckoro onpeaeneHusa? Peakumm
TUTPOBaHUS U 06NacTb NPUMEHEHNSI METOAa apreHTOMEeTPUMN.

3. Ponb bepMeHTOB Ansi )XM3HEHHbIX NPOLIECCOB opraHuama. Mx xumuyeckas npupoaa

n ceonctBa. Hasosute C*)epMeHTbI, pacwennarwme oenku, Xupbl, yrnesonbl.

Mpepcepatens MK

noanuch WHuumansl, dpamunus

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM




MO-35 02 09-0r1.02.90C

KMPK BFAP® ®I'60Y BO «KI'TY»

OCHOBbI AHATIMTUYECKOW XUMWN N BUOXUMUN | C.19/32
TecToBble 3afgaHusa onsa 3K3ameHa
Bonpoc AuncTtpakTopsl OtBet
Pas3pgen 1 KayecTBeHHbI aHanu3
1.1 MNMepBas aHanuTU4eckas rpynna KaTMOHOB
1. HasoBuTe pesynbTaTt BosHWKHOBEHME NN NCYE3HOBEHME
NPOTEKAHUA aHaANUTUYECKOM OKpacku pacTeopa
peakumu O6pasoBaHne 1 pacTBOpeHME ocagka
BbigeneHue rasa
JTobon aHanuTnyeckun adpdexT Vv
2. OnpegenuTe MoHbI, koTopble | OnpegeneHHbIe NOHDI V
OTKPbIBAKOT C NMOMOLLbIO pynny noHoB
cneumunyeckmx peakTmsoB Jltobble NoHbI
BepHbl Bce BapuaHTbl
3. Onpegenute noHbl, kotTopble | OnNpegeneHHbIE NOHBI
OTKPbIBAIOT C MOMOLLbIO FpynnoBbiX | pynny noHoB V
peakTuBoB JTrobble NOHBI
BepHbl Bce BapuaHTbl
4. HasoBuTe peakTussbl, C ['pynnoBble
KOTOPbIMM NPOTEKAOT YaCTHbIE Cneumnduyeckue V
peakumm JTrobble
BepHbl Bce BapuaHTbl
5. OnpepnenuTe, kakue katuoHbl | K*, Na*, Pb?*
BXOAAT B NEPBYIO aHANUTUYECKYIO K*, Na*, NH4* V
rpynny BepHbl 06a BapuaHTa
HeT npaBunbHoro oteseTta
6. HasoBuTe rpynnoeon peaktms | HCI
Ha nepByto aHanuTuyeckyto rpynny | OTcyTcTByeT Vv
NaOH
H2S04
7. Mpwn gencTeBun peaktnea Kanus
Heccnepa BbinageHne KkpacHo- AMMOHMA V
BGyporo ocagka obHapyxuBaeT B Hatpus
pacTBOpe KaTWOH HeT npaBunbHoOro oteseTta
8. 3akoHuuTe opmMynmnpoBKy 20,4 n
cnencteua 3akoHa Asoragpo «OguH | 22,4 n V
Morb M6oro rasa npu HopmarsbHbIX | BepHbl 06a BapuaHTa
YCINoOBUSAX 3aHUMaeT 06bEM ...» HeT npaeunbHoro oTeeta
9. OnekTponuTnyeckas Ha noHbI V
anccoumauma — 3To pacnag, Ha atombl

BellecTtBa B BOOHOM pacTBope

Ha monekynbl

Ha anekTpoHbI

10. Kucnotbl 310 —
AMEeKTPONnTbI, NPU Anccoumnaumm

TonbKO aHMOHbI rMapoKcuaa

KaTnoHbI MeTarnsioB n AHNOHDbI

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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KoTopbix 06pasytTcsa KMCMNOTHBIX OCTaTKOB
TonbKo KaTMOHbI BOgopoaa V
Tonbko aHMOHbI BOgoOpoaa
11. OcHoBaHus 370 — TONbKO aHMOHbI rMAapoKeuaa Vv
ANEeKTPONnUTLI, NPU guccoumaumnm KaTmoHbl MeTannoB M aHWOHBbI
KOTOpbIX 06pasytTcs KMCITOTHbIX OCTaTKOB
TonbKo KaTMoHbI BOgopoaa
Tonbko aHMOHbI BOgOpPOaa
12. Conu ato — TonbKo KaTWMOHbLI rmagpokcmnaa
3ANEeKTpoNnuTLI, NpU guccounaumnm KaTMoHbl MeTannoB W aHWUOHBLI \Y,
KoTopbix 06pasytTcs KMCITOTHbIX OCTATKOB
TonbKo KaTMOHbI BOgOPOJa
Tonbko aHMOHbI BOgOpoaa
13. Mpogonmxnte MonekynapHon (MonsipHON) macce V
opMynMpoOBKY onpeneneHns OKBMBANEHTHOM Macce
NoHATUIO «Monb — 3TO KONNYECTBO ATOMHON Macce
BelllecTBa B rpaMmax, YMCIIEHHO OKBMBANEHTy
paBHOE €ero ...»
14. 3aKkoH4yuTe MonekynapHon macce
dopMynMpPOBKY onpeneneHus MonspHoun macce
NOHATUIO «[ paMM-3KBMBANeHT — 3TO | ATOMHOW Macce
KONMmmM4yecCTBO BellecCcTBa B rpaMmMax, 3KBVIBaJ'IeHTy V
YUCMEHHO paBHOE €ero ...»
15. HasoBuTe OCHOBHbIE Hanwnuyne cneumanbHOM 3aLLUTHON
TpeboBaHNA TeXHMKM Be3omacHOCTN | ogexabl
npu paboTte B XMMUYECKOM 3anpeLlyeHne npuema nuLm
nabopatopuu Hannuve 3TuKeTkM C HasBaHuEM
peakTvBsa
BepHbl BCce BapuaHThl Vv
16. MpoueHTHas B 1000 r pacTtBopa
KOHUEeHTpaums — a1o yucno rpammos | B 100 r pacTtBopa V
BellecTBa, coaepxalleecs B 1 n pacTtBopa
B 1 am® pacTteoputens
17. HopmarnbHas B 100 r pacTtBopa
KOHUEeHTpaums (Mnn monspHas B 100 r pactBoputens
KOHLIeHTpaums aKkBMBarneHta) — 310 | B 1 n pacTtBopa Vv
YUCHO r-3KB (MM MOSb-3KB) B 1 n pactBoputens
BELLLEeCTBa, cogepxalleecs
18. Buibepute O6bembl  pearvpyloWmnx  BeLLecTB
COOTBETCTBME COAEPXKaHMSA 3akoHa | obpaTHo NponopuMoHarnbHbl NX
3KBMBANEeHTOB 4151 pearnpytowmx HOpMasibHbIM KOHLEHTpaUnsam
BellecTB O6bemMbl  pearvpylolMX  BeLLECTB
obpaTtHo NponopLUMoHanbHbl Nx
MOJSIPHBIM KOHLIeHTpaLumam
3KBMBAsEeHTa
BepHbl 06a BapuaHTa V
HeT npaBunbHOro oteeTta
19. Onpegenute K4[Fe(CN)s] \%
Xnmmyeckyto popmyny komnnekcHon | BaClz - 2H20

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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conu BepHbl 06a BapuaHTa
HeT npaBunbHOro oteeTta
1.2 BTropas aHanuTuyeckas rpynrna KaTMOHOB
20. Bbibepute CKOpOCTb  XMMWUYECKOW  peakumn \%
COOTBETCTBME COAEPXaHUs 3aKoHa | MPSMO nponopumoHansHa
JencTBmsa macc npou3BeaeHNIO KOHLEeHTpaummn
pearvpyrLmnx BeLecTs
CKOpOCTb  XMMUYECKOM  peakumu
npsiMo nponopumoHansHa
npounsBeaeHuto KOHLIeHTpauumm
NPOAYKTOB peakumm
BepHbl 06a BapuaHTa
HeT npaBunbHOro oteeTta
21. OnpepenuTte katuoHbl, | Ag*, Hg?*, Pb?*
BXoAsLLVe BO BTOPYHO Ag*, Hg2?*, Pb%* \Y
aHanuMTU4eckyto rpynny BepHbl 06a BapuaHTa
HeT npaBunbHOro oteeTta
22. HasoBuTe rpynnosoun HCI V
peakTuB Ha BTOPYK aHanntu4yeckyo | HoSOa4
rpynny NaOH
OTtcytcTBYET
23. BeinageHve kupnuyHo- | PTytn
KpacHOro ocagka npv 4encTemm CsuHuUa
XpomaTta Kanusa obHapyxunBaeT B Cepebpa V
pacTBOpE KaTMOH BepHbl BCce BapuaHThl
24. CTteneHb Ha noHsbI \%
3ANEKTpoNUTUYECKon guccoumnaumm — | Ha atomsl
3TO 4YMUCHOo, NOKasblBatoLee, Kakas Ha anekTpoHbl
yacTb OT 0OLero Konnyectea Ha monekynbil
pacTBOPEHHOIO anekTponuTa
pacnagaeTtcs
25. Onpegenute pH pH =4 \
Kucnoro pacteopa pH=7
pH=8
pH=9
26. Onpegenute pH pH =4
LLIeN0YHOro pacrteopa pH=5
pH=7
pH=9 \%
27. PacwundpoBaTtb ['MOpOKCUMAOHLIV NoKasaTerb
obo3HauyeHne «pH» BogHbin nokasaTtenb
BogopoaHbIv nokasaTenb V
KucnopogHbiv nokasartens
28. 3akoHunTe Kucnotol
dopmynmpoBky «bydepHble Lenoun
pacTBOpbl — 3TO pacTeopbl, pH BepHb! 0ba BapranTa v

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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KOTOPbIX NpaKkTU4Yeckn He MeHsieTcs | HeT npaBunbHOro oteeTta
npu paseeneHnsix unu gobasneHmm
HeBONbLUMX KONUYECTB...»
1.3 TpeTbst aHanUTU4eckas rpynna KaTMoHOB
29. OnpepenuTte KatuoHbl, | Ba?*, Ca?* Vv
BXoAsLLMe B TPETbIO Ba?*, Cu?*
aHanuMTU4YeCcKyto rpynny BepHbl 06a BapuaHTa
HeT npaBunbHOro oteeTta
30. HasoBuTte rpynnosomn HCI
peakTuB Ha TPeTbio aHanUTU4eckyr | HoSOs V
rpynny NaOH
OTtcytcTBYeT
31. Mpwn gencrteumn cepHon | Kanbums
KUCIoTbI BbinageHue 6ernoro ocagka | bapus V
B pacTBOpE B NepBYyO ovepeb BepHbl 06a BapuaHTa
obHapyXxuBaeT KaTUOH HeT npaBunbHOro oteeta
32. PacTtBopumOCTb MwuHuManbHoe
BelllecTBa Npu gaHHon Temnepatype | MakcumansHoe V
BblpaXkaeT coaepxaHune Bellectsa B | OntTumarnbHoe
pactBope BepHbl BCce BapunaHThl
33. HacblweHHbIn pactBop | CnocoBbHOCTLIO BELLeCcTBa
XapakrtepuayeTcs pacTBOPSATLCS
BbinageHuem ocagka
PaBHOBecMeM cuUCTEMbl «OCadoK <« \%
pacTBoOp»
BbigeneHnem rasa
1.4 YeTBepTas aHanuTU4eckas rpyrna KaTMoOHOB
34. Onpepenute kaTuoHbl, | AI**, Cr*, Zn?* V
BXOAsLLIME B YETBEPTYHO Al3* Cr3*, Ca%*
aHanuTU4ecKyto rpynny BepHbl 06a BapuaHTa
HeT npaBunbHOro oteeTta
35. HasoBuTte rpynnosown HCI
peakTuB Ha YeTBepTYo H2S04
aHanuTUYeckyo rpynny NaOH n3bbITok \Y
OTtcytcTBYET
36. 3aKkoHuuTe C obpasoBaHuem
dopmynmpoBky «l'mgponuns conun — ManoanccouMmMpoBaHHbIX
3TO B3aUMOJENCTBME MOHOB COMU C | COEANHEHUN
NoHaMu BOAbI....» C obpasoBaHnem V
ManoanccoumMmpoBaHHbIX
COeIMHEHUN N BO3MOXHbIM
nameHeHnem pH cpegpbl
BepHbl 06a BapuaHTa
HeT npaBunbLHOro oteBeTa
37. BbibepuTte cBOMCTBO, M3mMeHeHne cTeneHn okucneHmnsa \%

XapakrepHoe AnAa OKUCnnTesibHO-

aTomMoB

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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BOCCTAHOBUTENbHbIX peaKumm M3meHeHne BaneHTHOCTM aTOMOB
BepHbl 06a BapuaHTa
HeT npaBunbHoOro oteseTta
38. 3akoHunTe KucnoTHble cBoncTBa
dopMynmnpoBKy «AM(pOTEPHOCTb — OcHoBHble cBOWCTBA
crnocobHOCTb BellecTBa B BepHbl 06a BapuaHTa Vv
3aBUCMMOCTW OT YCrOBUI peakuun HeT npaBunbHoro oteeTa
nposiBATb...»
1.5 laTtaa aHanuMTMyeckas rpynna KaTMoHOB
39. OnpepenuTe, Kakune Fe2*, Fe3*, Mn2*, Ca?t
KaTUOHbI BXOOAT B MATYHO Fe?*, Fe3*, Mn?*, Mg?* Vv
aHanuTU4ecKyto rpynny BepHbl 06a BapuaHTa
HeT npaBunbHoro oteeTa
40. HasoBuTe rpynnosomn NH4OH
peakTuB Ha NATYI aHannUTUYeCcKyto H2S04
rpynny NaOH V
OTtcytcTBYET
41. HasoBuTte ocagok BepnuHckon nasypm V
CVHEro LBeTa, KOTopbIn JaeT TypHOyneBoun cuHU
rekcaumaHodeppar (Il) xenesa c HebecHown nasypu
noHamm xxenesa (lll) MopcKkon CrHU
1.6 lWecTtaga aHannTuyeckaqa rpynna KaTMOHOB
42. OnpenenuTe, Kakue Cu?*, Hg2?*, Cd?*
KaTUOHbI BXOOSAT B LUECTYIO Cu?*, Hg?*, Cd** V
aHanuMTU4ecKyo rpynny BepHbl 06a BapuaHTa
HeT npaBunbHoro oteseta
43. HasoBuTe rpynnosomn NH4OH n36bITOK V
peakTuB Ha LWeCTy aHannTuyeckyto | HoSO4
rpynny NaOH n3bbIToK
OTtcyTcTBYEeT
44, Mpwn pencreunm Ptyti
pacTBopa ammuaka BbinageHue Kagmus
TEMHO-CMHEero ocagka Megu Vv
obHapyx1BaeT B pacTBOpe KaTUOH BepHbl Bce BapuaHThl
1.7 AHVOHBI
45, MepeuncnuTte, Kakue S04%, SOs%, CO3z*, PO4* \Y
aHMOHbI BXOASAT B NepBYto Cl, Br, I, S
aHannTu4yeckyto rpynny NO3,NO2, CH3COO-
HeT npaBunbHoro oteseTta
46. HasoBuTe, kakom Hutpat cepebpa V
peakTMB OGHapyXmMBaeT XIop-NOH Xnopwug 6apus
BblnageHveM 6enoro ocagka BepHbl 06a BapuaHTa
HeT npaBunbLHOro oteBeTa
47. Bbligenenvne noga [TO  NoSABNEHUKD  CUHEeM  OKpacku V

LokymeHm ynpaensgemcsi

npozpammHbimu cpedcmeamu TRIM-QM
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oBGHapyXmBalT pacTBOPOM pactBopa
Kpaxmana Mo nosiBNeHuto oMoNeToBON OKPaCKU
pactBopa
BepHbl 06a BapuaHTa
HeT npaBunbHOro oteeTta
Pasgen 2 AHanutudeckas xumuns. Konn4yectBeHHbI aHanus
2.1 paBUMeTpUYECKNA METO aHanusa
48. HasoBuTe rnaBHy iamepeHune macchbl V
onepauuo rpaBUMeTPUYECKOro TutpoBaHue
aHanusa N3mepeHne obbema
M3mepeHune gaBneHus
49, [ns B3BeLUMBaHUA Brokc
BELLECTB Ha aHanuMTu4ecknx Becax | Turenb
NCMNosSb3yT YacoBoe CTekno
BepHbl BCce BapmnaHThl \%
50. Bbibepute ycnosue, Harpyska He Bbiwe 200 r
Heobxoaumoe Ans npaBUITbHOroO OxnaxpgeHne OlKca C HaBeckon [0
B3BELUMBAHMSA Ha aHaNUTUYECKNX KOMHaTHOW TemMneparypbl
Becax YCTaHOBKa HyNeBou TOYKM
BepHbl BCce BapuaHThl Vv
51. HasoBuTte, npu Kakomn Bobiwe 105-110 °C
TemnepaType ncnapsietcs B OnpepeneHHomn ans Kaxkgoro \%
Kpuctannormgpare Kpuctannm- BeLLlecTBa
3aunoHHasa Boda BepHbl 06a BapuaHTta
HeT npaBunbHOro BapmnaHTa
52. HasoBuTte, npu Kakomn Bbiwe 105-110 °C V
TemnepaType ucnapsietca u3 OnpepeneHHomn ans Kaxkgoro
BelllecTBa rmrpockonnyeckasa soga BelllecTBa
BepHbl 06a BapuaHTa
HeT npaBunbHOro BapmnaHTa
53. Ykaxute xummyeckyto | BaClz - H20
dopmyny KpuctannormgpaTta BaClz - 2H20 \%
xnopuaa 6apus BaClz - 5H20
BaClz
54. OueHuTe pesynbTaTbl He otnuyatoTca gpyr ot gpyra
NocrneaHuX AByX B3BELUMBaHWIA Npy | Pasnuyarotcs Ha + 0,0001 r
BbICYLLINBaHUN HAaBECKN [0 Pasnuyatotcsa Ha £ 0,0002 r V
NOCTOAHHOM Macchl Pasnuuatotcst Ha + 0,0003 r
55. OKcukaTop NpuMeHsAT | [ns XpaHeHus rmrpoCKONmMYecKmX
BELLECTB
[ns xpaHeHus KpuctannornapaTos
[Ons oxnaxgeHusi BbICYLUEHHOW WUIn
COXCKEHHOW HaBeCKM
BepHbl BCce BapuaHThl \%
56. B kavecTBe Oxkecng KkpemHus

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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rmgpoduneHoro agcopbeHTa B Cwunukarenb
3KCUKaTope MCronb3yeTcs BepHbl 06a BapuaHTa Vv
HeT npaBunbHoOro oteseTta
2.2 MeToapbl TUTPMMETPUYECKOTO aHanunsa
57. HasoBute metoa Becoson
TUTPUMETPUYECKOrO aHanmsa [‘paBuMeTprYECKNin
[MepmaHraHaToMeTpus V
MonspumeTtpus
58. Pactonkynte AKKypaTHO nepecbinaTtb HaBeCKy 13
BblpaxkeHne «KonmyectBeHHO Brokca B Konby
nepeHecTn HaBecky n3 Bokca B lMepecbinaTb HaBecky B Konby 6e3 Vv
MEpPHYO KOnby» noTepb U oCTaTkKM HaBecKku m3 Brokca
N BOPOHKN CMbITb BOAOW
He paccbinatb HaBecKy
BepHbl Bce BapuaHTbl
59. [nsa onpepenenus Konba OpneHmenepa (koHn4eckas)
TOYHOro o6bEma pacteopa MepHaga konba \%
npuMmeHsieTcs MepHbIN LMnuHap
MeH3aypka
60. [nsa TutpoBaHuna Munetkun
NCNonb3ylT BlopeTkn V
MeH3ypku
"pagyvpoBaHHbIE NPOBUPKK
61. NocnepHue kannm BblayTb
pacTBopa 13 nUneTkn HeobxoammMo CTpsaxHyTb
BbinnTb, NPUCNOHMB NUNETKY K CTEHKE Vv
KonObl
BbinnTb, NPUCNOHMB NUNETKY K CTEHKE
MOEYHOWN PaKOBMHbI
62. Kakas nocyna BropeTtka
npUMeHseTcsa 4ns TOYHOro MepHas konba
namepeHus obbema pactesopa? MuneTtka Mopa
BepHbl Bce BapuaHTbl Vv
63. Mpwn oTcyeTe no [MpaBunbHbIN
OtopeTke rnasa paboTtatowero 3aBblLUEHHbIN
HaxoguNUCb BbllLie YPOBHA MEHUCKA. | 3aHMXEHHbIN V
OueHute, Kakon nomnyyeH NonoxeHne rnas He MeeT 3HaYEeHMUS
pesynbTaT?
64. Kakas nocyna bropeTka
npumeHseTcsa ons otbopa MvuneTka V
anunkBoTHOW Npobbl Ha TUTpoBaHWe? | MepHas konba
MepHbIN uMNUHAP
65. Mepedpasupyinte YcTaHOBNeHWe TuTpa pacteopa
noHsatTne «CtaHgapTtusaums YcTaHoBneHne HopManbHOCTHU
pacTtsopa» pacTtBopa
BepHbl 06a BapuaHTa V

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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HeT npaBunbHOro oteeta
66. TemnepaTtypa [a, TTp pacTBopa 3aHWXeH
ANCTUNNMPOBaAHHOW BOAbI MpK HeT, TMTp pacTBopa COOTBETCTBYET
NPUroTOBMEHUN TUTPOBAHHOIO pacyeTHOMY
pacTtsopa nntoc 60 oC. OueHunte, [a, TTp pacTBopa 3aBbllleH V
U3MEHUTCA N TUTP pacTBopa Nno TuTp He 3aBMCUT OT TemnepaTypsbl
CpaBHEHUIO C pac4eTHbIM pactBopa
67. NHoukaTop — aTo TOuYKy 3KBMBaNEHTHOCTU
CpeAcTBO, MO3BONALLEE BU3YyanbHO | KoHel peakuuu
onpenenuTb KoHey TnTpoBaHus
BepHbl BCce BapunaHThl V
68. 3akoHuuTe bpasy bonblle 3agaHHOM
«lMonpaBoy4HbI KO3 PUUMEHT — 3TO | MeHbLUe 3aaaHHOMN
4MCcrno, nokasbiBaroLlee BO CKOMbKO | BepHbl o6a BapuaHTa V
pa3 npakTudeckas HeT npaBunbHOro oteeTta
KOHLIEHTpaums...»
69. HasoBuTe peakuunto, Ha | OcaxgeHus
KOTOpPOM OCHOBaH METO/ KUCMOTHO- | HenTpanusauum Vv
OCHOBHOIO TUTPOBaHUS OKuMCneHns-BOCCTaHOBNEHUS
KomnnekcoobpasoBaHus
70. Onpepgenute, npn MeTunoBbIN KpacHbIN
AEenNCTBUM Kakoro nHamnkaTopa MeTnnoBbIN OpaHXXeBbI
pacTBOp B LLENOYHOM cpeae TVUMONOBbLIN CUHUI
OKpalLMBaeTCs B XenTbl LBET, a B BepHbl BCce BapunaHThl V
KMCNoW cpefe — B PO30BbIN
71. MeToa HenTpanusaumm | KNCNOTHOCTM NULeBbIX NPOAYKTOB
npuMeHseTca Ana onpegeneHuns KucnoTtHoro yncna xupa, macna
BepHbl 06a BapuaHTa V
HeT npaBunbHOro oreeta
2.3 MeToabl pegokcmmeTpum
72. HaszoBuTte peakuuto, Ha | OcaxgeHus
KOTOPOW OCHOBaH MeToA Hentpanusaumm
penokCUMeTpumn (OKCUONMETPUN) OKncneHusi-BOCCTaHOBNEHNSA V
KomnnekcoobpasoBaHus
73. MepmaxraHatomeTpusi | MogHoro yvcna xupa, Macna
npUMeHsieTca Ana onpegeneHuns ConeHoCcTn NULLIEBBLIX NPOAYKTOB
CBobogHOro xnopa B NMTLEBOW BOAE
OkucnsiemocT Boabl \Y
74. NopomeTpus KucnoTHoro yncna »xupa, macna
npUMeHsieTca Ana onpegeneHuns CogepxaHus TshkenblX MeTannoB
CBobogHOro xnopa B NMTLEBOW BOAE V
OkucnsemocT Boabl
75. HaszoBute nHgukaTtop MeTunoBbIn OpaHXeBbIn
MeTo[a NnoaoMeTpumn Xpomart kanus
Kpaxman \%

BepHbl BCce BapuaHThl

76. B kayecTtBe pabouyero

TwocynbdaTt HaTpus

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
lNposeps akmyanbHOCMb 8epcuU o opuauHary, xpaHsawemycsi 8 TRIM-QM
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pacTtBopa nepmaraHaToMeTpuu Hutpat cepebpa
NCrnonb3yT [MepmaHraHat kanus V
ConsaHas kucnota
77. B kayecTtBe pabouyero Tuocynbdat HaTpus V
pacTBopa B nogomMeTpumn HuTpat cepebpa
NCNOSb3yHT [MepmaHraHart kanus
TpunoH b
78. Onpepenute Buxpomat kanmsa
yCTaHOBOYHOE (McxogHoe) Okcanat HaTpus (aMMOHUS) V
BEeLLeCTBO B NepmMaHraHatometTpum | Xnopug HaTpus
ConsaHas kucnota
79. Onpepenute Buxpomat kanma \%
yCTaHOBOYHOE (McxogHoe) Okcanat HaTtpus
BELLEeCTBO B MOOOMETPUM Xnopwug HaTpus
ConsaHas kucnota
2.4 MeToabl ocaxaeHus n KomnnekcoobpasoBaHus
80. HasoBute nugukaTtop Kpaxman
MeTo[a apreHTomeTpun XpOM TEMHO-CUHUN
Mypekcug
Xpomart kanus \%
81. HasoBute nugukaTtop Mypekcng
MeToAa KOMMIEKCOHOMETPUmn OpUOXpPOM YepHbI T
XPOM TEMHO-CUHUW
BepHbl BCce BapuaHThI Vv
82. B kauecTtBe pabouero Tuocynbdat HaTpus
pacTtBopa meToaa Hutpat cepebpa
KOMMIEKCOHOMETPUN UCNOSb3YIOT [MepmaHraHar kanus
TpunoH b Vv
83. B kauecTtBe pabouero Tuocynbdat HaTpus
pacTBopa MeToda apreHTOMeTpun Hutpat cepebpa V
NCNOMb3ylT [MepmaHraHar kanus
ConsaHas kucnoTta
84. YkaxuTte cpeay, B LLlenoyHas V
KOTOPOW BO3MOXHO HenTtpanbHas
KOMMIeKcoHoMeTpuyec-koe Kucnas
onpeaeneHne MOHOB KanbLms U Cnabokucnas
MarHus (obLien XecTKoCTu BoAbl)
85. YkaxuTe cpeay, B LUlenoyHas
KOTOPOW BO3MOXHO HentpanbHas V
apreHTomMeTpu4eckoe onpegenexHve | Kucnas
Cnaboweno4yHas
86. [na onpegeneHna KomnnekcoHomMmeTpumn
BpeMeHHon (kapboHaTHON) Hentpanusauumm V
)KECTKOCTU BOAbI NPUMEHSIOT MeTOA, | ApreHToMeTpumn
lNepmaHraHaTomeTpum

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
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87. [nsa onpegeneHna KomnnekcoHomeTpun V
obLLer XXeCTKOCTN BOAbl MPUMEHSAT | HenTpanusauum
MeTon ApreHToMeTpuUn
lNepmaHraHaTomeTpum
Pasgen 3 ®usmnko-xummyeckme mMetoabl aHanms3a
88. MpenmyLLecTBo YyBCTBUTESTbHOCTbLIO
PU3NKO-XMMNYECKUX METOLOB OKCNPEeCCHOCTbIO
aHanusa Hag XMMUYeCKNMU TOYHOCTLIO onpeaeneHus
MeToAaMn 06 bACHSETCS MX BepHbl Bce BapuaHThbI \Y,
89. HasoBute yctponctso | MoHoxpomaTtop
B pOTO3MNEKTPOKOIOPUMETPE, CeTounbTp \%
KOTOpOEe NPUMEHSAIT AN OndpakumoHHas peLueTka
MOHOXpoMaTu3auum ceeTta Ounadparma
90. HasoBute pusnyeckoe | ManyyeHue ceeta
SIBrieHWe, nexallee B OCHOBe MornouwieHve ceeta V
mMeToaa poTo3NEeKTpoKonopumeTpun | NpenomneHne ceeta
PaccesHue cBeTta
Pasgenbi 4 - 5 Bnoxnmusa
1. Benku — aTo 1. o - aMYHOKMKCIIOT V
BbICOKOMONEKYNSIPHbIE 2. OkcukucnoT
opraHuyeckne coeguHeHus, 3. AMrHoCnnpTOB
NOCTPOEHHbIE U3: 4. MoHocaxapungos
2. HesameHnMbIMM aMUHO- 1. CMHTE3MpPYITCH B OpraHn3me
Kncrnotamu HasblBaloTCA 2. He cuHTE3NpYyoTCa B OpraHname V
aMWHOKUCNOTbI, KOTOpbIE: 3. NocTynatoT ¢ Xupamm
4. MNMocTtynatoT ¢ yrnesogamu
3. NonHoueHHbIMK HasbiBatoTcA | 1. OgHY HE3AMEHMMYIO
©enkun, KoTopble cogepXxar: aMWHOKUCNOTY
2. [1Be He3aMEHUMbIX aMUHOKUCIOT
3. decatb HeE3aMEeHUMbIX \Y
aMWHOKNCAOT
4. He cogepxaT HM1 ogHOM
HEe3aMEHUMOM aMUHOKUCIOT
4. K npoctbiMm 6enkam — 1. HyknenpoTeunabl
NpoTeMHaM OTHOCATCS: 2. Anb6yMuHbI V
3. Jlunonpotenabl
4. Xpomornpotenabl
5. K cnoxHblm 6ernkam — 1. AnbOYMUHBI
nporengam OTHOCATCA: 2. [UCTOHBI
3. MpoTaMuHbI
4. Jlnnonpotengpl V
6. NocnenoBaTenbHOCTL 1. [MepBKYHYIO CTPYKTYPY Benka V
YyepeOoBaHWA a - aMUHOKUCIIOT B 2. Btopu4Hyto cTpykTypy 6€enka
nonunenTUaHOW Lenu obpasyer: 3. TpeTnyHyto cTpyKTYypy 6enka
4. YeTBepTUYHYIO CTPYKTYpY Benka
7. HeobpaTtnmoe ocaxaeHune 1. BbicanuBaHue
Genka aTo: 2. [eHatypauus V

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
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3. Qnanna
4. N'mgponus
8. Mpwn genatypauumn Genka 1. PaspyweHune rmgpaTtHom 060104KM
NPOUCXOOMT: 2. PaspylwieHune cTpykTypbl 6enka V
3. Koarynsuus 6enka
4. 'mgporeHnsaums
9. depMeHTHI, 1. MNpoTeonutnyeckme V
nepesapuBatoLLmne 6enkn, HocaTt 2. Jlnnasbl
Ha3BaHue: 3. AmMunasbl
4. doccopunasbl
10. Kakune cbepMeHTbI 1. MNencuH \%
nepesapuBatoT 6enkn B xxenyake: 2. AMunasa
3. TpuncuH
4. Jlunasa
11. KoHeyYHbIn npoaykT pacnaga | 1. muuepwH
6ernkoB B TOHKOM KULLEYHUKE: 2. XvipHble KUCnoThl
3. a - aMMHOKNCIOTbI V
4. MoHocaxapuipbl
12. OcHOBHOW NyTb yaaneHus 1. B3anmopgencTBue ¢ Kncriotamm
aMmmuaka U3 opraHmsma: 2. BsanmopgencTteune ¢ acnaparMHOBOW
KMcroTom
3. BoccraHoButensHoe
aMWHUpOBaHue
4. CUHTE3 MOYEBUHDI V
13. B cocTtaB Kakmx CnoxHbix 1. XpomonpoTtenapl
©enkoB BXOOAT HYKNENHOBbIE 2. Hyknenpoteungpl V
KMCNOTbI: 3. JlnnonpoTtengpl
4. docgonpoTenabl
14. B cocTtaB MOHOHYKIeoTuaa 1. A30TUCTble OCHOBaHWSA V
BXOAAT: 2. XvipHag kucnota
3. AMuHokucnoTa
4. OkcukucnoTa
15. HeuntpanbHble Xupbl — 3TO 1. MyuepurHa 1 BbICLLMX XXUPHbIX \%
opraHuyeckne coeHeHus, Kncnot
cocTosLme u3: 2. OgHOATOMHOrO cnNMpTa U BbICLUNX
XMPHBbIX KNCNOT
3. Lmknnyeckoro cnupta
(xonecTepuHa) 1 BbICLUNX XUPHbIX
Kncnot
4. AMUHOKMCIOT
16. K npocTbiM nunugam — 2-x 1. HenTpanbHble Xupbl \%
KOMMOHEHTHbIM — OTHOCATCS: 2. nMuuepodgocdaTtmapl
3. CchmnHrodocdatngbl
4. [mMmkonunuabl
17. CnoxHble nunuapl, 1. MmuuepodocdaTnibi \%
cofepkalume rnvuepuviH, BbicLune 2. CopmHrogoccatmabl
XWPHbI€ KNCNOTbI, POCHOPHYIO 3. Llepebpoangbl
KMCNOTY U a30TUCTOE OCHOBaHue 4. Bocka

Ha3bIBAOTCH.

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
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18. Konu4yectBo cBOBOAHBIX 1. KucnotHoe 4ncno V
XMPHbIX KUCIOT B XUpe nokasbiBaeT: | 2. logHoe 4ncrno
3. Yncno ombineHns
4. NepekncHoe 4ymncro
19. Kakou Bua nop4u 1. 'vgponus
XapakTepeH Ans TBepabIX KUPOB: 2. OkucneHve KMcnopoaom Bosayxa
3. [NporopkaHne
4. OcanuBaHune Vv
20. Kakown Bua nop4m xupa 1. 'vgponus
XapakTepeH Ans XUOKUX XUPOB: 2. [NporopkaHne V
3. OcanvnBaHne
4. Okucnexwue
21. Xuvpbl nogsepratoTcs 1. MNencuHa
rMaponusy B opraHu3me nog 2. Jlnnasbl V
aencTemem oepmeHTa: 3. AMunasbl
4. TpuncuHa
22. bonblwyto pornb B ycBoeHun | 1. XKnpHele kncnotbl
XMPOB MULLK, KpOMe nunassbl, 2. XKenyHble KNCNOoThI V
urparoT: 3. AMUHOKMCIIOTbI
4. MuuepuH
23. K MmoHOoCaxapugom 1. NwoKo3a V
OTHOCATCA: 2. Caxapoasa
3. Kpaxman
4. Jlakto3a
24. K nonucaxapmngam 1. PpyKTO3a
OTHOCATCS: 2. Llenntonosa V
3. Manakrosa
4. ManbTo3a
25. ®epMmeHTHl, 1. AMmnnasa V
KaTanuaupyoLime ruaponms 2. Caxapasa
Kpaxmana: 3. ManbTasa
4. Jlunasa
26. OcHOBHOE NepeBapuBaHve 1. XXenyaoke
Kpaxmara npoucxoauT B: 2. [1BeHagLaTMnepCTHON KULLKe V
3. TOHKOM KMLLEYHUKE
4. ToncTom KnevHuke
27. B TOHKOM KULLEYHUKE B 1. MoHocaxapuabl \%
KpOBb BCaCbIBalOTCS: 2. Ancaxapmgpbl
3. Nonncaxapuabl
4. Onurocaxapuapl
28. Ytobbl co3gatb 1. Kpaxmarnom V
3Ha4nTernbHbIN 3anac rMkoreHa B 2. [noko3om
neveHn, cnegyet npuHuMath nuwy, | 3. Benkamum
boraTyto: 4. XXnpamu
29. AHaspobHoe okucneHve 1. B npucytcTBumn kncnopoga
yrneBoAoB NMPOUCXOAUT: 2. bes goctyna kucnopoga \

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
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3. B npucytcTteun asota
4. bes pgocrtyna asoTa
30. OHepruyeckn bonee 1. [ MukoreHonus
BbIFOAHbIM ANS opraHM3ma 2. Mnkonua (aHasapobHoe
ABNAeTCA: OKUCneHue)
3. ObixaTenbHoe \Y
dhocgopunmposaHue (asapobHoe
OKUCNEHME)
4. JlunoreHes
31. PepmeHTbI N0 CBOEN 1. llunngamm
npupoae ABNAKTCA: 2. benkamu V
3. YrneBogamu
4. CnoxHbIMn adompamm
32. OnTnmaneHom 1.0°C
TemnepaTypon ons AeaTeNIbHOCTU 2.37-40°C V
6onbluMHCTBa (hepMEHTOB 3.50°C
ABNSAETCA: 4.100°C
33. OcHOBHOE CBOWCTBO, 1. Bnnanue temnepatypbl
oTnnyarwLliee epMeHTbl OT 2. Bnivanune pH cpepl
HeopraHn4yeckux KaTtanm3aTopoB: 3. Cneyndn4HOCTb V
4. BrninsHue gasneHusd
34. depmeHThI 1. M'vpponusa
oKcuaopeayKTasbl KatanmsmpyoT 2. TpaHcnopTa onpeaeneHHbIX rpynn
peakumu: aToMoB
3. OKMCneHns-BOCCTaHOBNEHNS V
4. CnHTesa
35. ButamumHbl B OCHOBHOM: 1. O6GpasyTCsa B OpraHm3me
2. He obpasytoTcs B opraHusme
3. NocTynatT B opraHmMam c nuuiemn V
4. bes HNUX opraHnM3m MoXxeT
obonTtnco
36. ButamuHbl rpynnel B 1. Peakuusax obpasoBaHus
y4acTBYKOT B OCHOBHOM: KobepMeHTOB
2. Peakuusax okucneHusi- V
BOCCTaHOBNEHUS
3. ObpasoBaHMe KOCTHOW TKaHW
4. O6pasoBaHue anuTenManbHOn
TKaHK
37. HepocTtaTok BUTaMuHa B 1. ABUTaMnHO3 V
opraHvu3me BbI3blBaeT NaTosornio 2. 'mnoBMTaMmMHO3
nog HasBaHueM: 3. M'mnepB1MTaMmMHO3
4. mnkemust
38. Mo knaccundukaumm 1. PacTBOpuMbIE B cnupTax
BUTAaMWUHbI AENATCA Ha rpynnbl B: 2. PacTtBopuMble B Xunpax
3. PacTBopuMble B Boae V
4. PacTBOpMMbIE B OpraHU4YeCKnNX

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
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pacTBOpPUTENSX
39. N'opmoHbI BeipabaTbiBatotes | 1. Xenyake
B OpraHu3me B: 2. [NeyeHu
3. QHOOKPUHHBIX XXenesax \Y
4. MNoykax
40. N'opmoH agpeHanuH 1. LlnToBngHas xenesa
BblpabaTbiBaeT: 2. HagnoyeyHsble xxeneabl \
3. l'mnoguns
4. lNonosble xenesbl
41. [ins HopmanbHou paboTsbl, 1. Mogxenyno4yHom
Kakown 3HOOKPUHHOM Xenesbl 2. llntoBmngHomn V
Heobxoaum noa: 3. ['vnodumaa
4. Hagno4e4HukoB
42. BellecTtBa, He urpatoLime 1. benkn
3HepreTUYecKyo posib, HO umewwme | 2. Niunuapl
oonbLloe 3HavYeHne ans obmeHa 3. YrneBogapl
BELLIECTB B OpraHn3me: 4. MuHepanbHble BellecTBa 1 Boga \Y

4 CBegeHusi 0 hoHOe OLEHOUYHbIX CPeACTB U ero corrnacoBaHue

doHO OUEeHOYHbIX cpeacTB anga atrectaumm no aucuunnunHe OF1.02 «OcHo8bI
aHanumuyeckoud xumuu u 6uoxumuu» npeacTtaBnsetT cobor KOMMOHEHT OCHOBHOMW
obpasoBaTenbHOM NporpamMmMmbl cpegHero npodeccuoHanbHoro obpasoBaHusa Mo
cneumanbHocTn 35.02.09 «BodHble buopecypchbl U ak8aKkyribmypas.

doHA OLEHOYHbIX CPEeACTB PAacCCMOTPEH M 0gobpeH Ha 3acefaHUM METOANYECKON
Kommccum  «MoHTaxa ,TEXHUYECKOro OOCnyXMBaHUA M PEMOHTA MNPOMbILLFIEHHOMO
obopynoBaHus n obpaboTka BoAHbIX BuopecypcoB»

MpoTtokon Ne 9 ot «14 » mas 2024 r

Mpencenatenb METOOMYECKON KOMUCCUN /C.1O. NNanTes/.

LokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu TRIM-QM
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