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YacoB 1o yueOHOMY ITaHy 540 Busl KOHTpOIISL B ceMecTpax:
B TOM YHCIIE: JK3aMeHHI 3, 4
ayJUTOPHBIE 3AHATHS 348 KypcoBbIe paboThI 4
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4acoB Ha KOHTPOJIb 69,5

Pacnpenenelme YacCoB JUCHUIVIMHBI ITO0 CeMECTpaM

Cemecr
(<Kypc>.<CeMeCT1f Ha Kypce>) 3an 422) Uroro
Henens 17 4/6 17 4/6
Bun 3anaruit v PIT v PII VII PII

Jlexmuu 90 90 60 60 150 | 150
JlaboparopHbie 118 118 80 80 198 | 198
KoHTponb camocrositensHON paboThI (115 4 4 4 4
CTyJICHTA)
Koncynbranuu (11 cTyieHTa) 4,5 4,5 3 3 75 |75
KoHTpoib caMocTOsITeNbHOM PaboThI IPH 0,25 0,25 0,25 0,25 0,5 (0,5
MIPOBEICHUH aTTECTALIIH
Koncynbranuu nepen 3K3aMeHOM 1 1 1 1 2 2
HUroro ayn. 208 208 140 140 348 (348
KonTtakrHas pabota 213,75 [ 213,75 | 148,25 | 148,25 [ 362 | 362
Cawm. pabora 3,5 3,5 73 73 76,5 76,5
Uackl Ha KOHTPOJTb 34,75 34,75 |34,75 (34,75 69,5 69,5
KypcoBoe npoektupoBanue (I CTyACHTA) 32 32 32 (32
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1. HEJIA U 3AJTAYH OCBOEHUA JUCITUITJINHbBI

1.

Ju—

Lleau: — popmupoBanue 0a30BbIX 3HAHUN U TIOHSITUH 10 QaHATUTHYECKONH XUMUH.

BrajeHue TeOpETUIECKUMU OCHOBAMH COBPEMEHHBIX (PU3UKO-XMMHUYECKAX METOMIOB aHAIM3a.

[pakTr4eckoe OBIaJeHHE HABBIKAMH: ITPOOOIIOATOTOBKA 00PA3IOB - IIPOBE/ICHUE aHAIM3a - CTATUCTHYECKas 00paboTKa
Pe3yIbTaToB.

1.2| 3aoauu: B pe3ynprare n3y4yeHUs! JUCHUIUIMHBI CTYJCHT JOJKEH:

- 3HaTh TEOPETHYECKUE OCHOBBI AaHAINTHYECKONW XMMHH, Pa3INUHbIE METO/BI TPOOOTOATOTOBKH, COBPEMEHHBIE METOJIBI
aHanu3a, GU3NKO-XMMHUYECKHEe U (PU3NUECKHE METO/bI aHAIHN3a;

- BJIaJICHUEM HaBBIKAMHM XMMHUYECKOTO 3KCIEPHMEHTA,;

- BJIaJICHUEM METOJlaMi 0€30MacHOr0 OOpAIeHUs C XHMHUYECKUMH MaTepHalaMH.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

Huxn (paszgen) OOIT: b1.0

2.1 | TpeGoBaHus K MpeABAPUTEIbLHON MOJATOTOBKE 00Y4aK0IIEroCcs:

2.1.1| Heopranuueckas XuMust

2.1.2 | ®dusuka

2.1.3 | MaremaTuka

2.2 | JucCuUMILUIMHBI U PAKTHKH, AJ18 KOTOPbIX OCBOEHHE JAHHOM JUCHHMILUINHBI (MOYJ/Is1) HE00OX0IMMO KaK
npeauiecTBymoLIee:

2.2.1 | ®U3HKO-XMMHYECKHE METO/IbI HCCIICIOBAHUS

222 MCTO,Z[I)I aHann3a OMOJOTMYECKH aKTHBHBIX BCIICCTB

2.2.3 | Hay4Ho-uccnenoBarenbckas pabora

2.2.4| dusnueckas XUMHAS

2.2.5 | OkcnepTHas XUMHs

3. KOMIETEHLY OBYYAIOILLETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHATIINHBI
(MOJLYJIST)

OIIK-1: Crioco0eH aHAIM3UPOBATH M HHTEPNIPETHPOBATh Pe3Y/1bTaThl XUMHYECKHX IKCIIEPHMEHTOB, HA0II0JeHUIl 1
H3MepeHuni

HNJI-1.0I1K-1: 3naeT TeopeTH4eCKHE OCHOBbI XUMHUH, 3AKOHOMEPHOCTH NMPOTEKAHUA XUMUYECKHX MPOIECCOB U UCMOJIb3YyeT
UX IIPH aHAJIN3€ U HHTEepPIpeTAlHH Pe3yJIbTATOB XMMUYECKUX MCCJIe0BAaHUI

3HaeT TeOpPEeTHIECKUE OCHOBBI aHAJTNTHYECKOH XUMUH, CYITHOCTh XUMHUECKHUX B (PH3UKO-XUMUIECKIX METOJIOB HCCIICIOBAaHUS
BEII[ECTB M OOBEKTOB OKPY’KAIOMIEH CPebl, MCIONB3YeT UX IPH aHAIN3E W HHTEPIPETANH [OTyJaeMBIX Pe3yIbTaToB.

N-2.0IIK-1: [IpumeHsieT MeTOAbI AHAIHU3A M OLIEHKHU J1a00PaTOPHBIX XMMHYECKUX HCCIIeI0BAHUIi, yMeeT
MHTEPNPETHPOBATH Pe3yJbTAThI, IOJy4eHHbIE IPH NPOBEACHUN XMMHYECKOI0 IKCIIEPUMEHTA U B X0/1e HA0II01eHuil

[IpumeHseT XUMUYecKue U (HI3UKO-XUMUIECKIE METOIbI aHAIN3A JUIS OIIEHKH JTa00PaTOPHBIX XMMHUUECKHUX HCCIICIOBAHUH, yMeeT
UHTEPIPETUPOBATh PE3YNbTaThI, IOIY4YECHHBIE IIPU IIPOBENECHUHY XUMUUYECKOIO OKCIIEPUMEHTA.

H-3.0IK-1: Brageer onbITOM aHAIH32 U OLICHKH, HHTEPIPETALIMY Pe3y1bTATOB XHMHYECKHUX IKCIIEPUMEHTOB,
Ha0II0eHUIT 1 U3MepeHnid

BH&HEET OIBITOM aHaJIM3a U OLCHKU, UHTCPIIPETALNN PE3YJIbTATOB KAYECTBEHHOT'O U KOJIMYCCTBCHHOI'O aHAJIU30B.

OIIK-2: Cnioco0eH npoBoAUThL ¢ cO0/II0IcHMeM HOPM TeXHUKH 0e30aCHOCTH XHMHYeCKHii IKCIIepUMEHT, BKJII0Yasi CHHTe3,
aHAIN3, H3y4eHHe CTPYKTYPhI H CBOICTB BellleCTB M MATepPHAIO0B, HCCJIeI0BAHUE MPOLECCOB C UX y4acTHeM

HN/1-1.0IIK-2: 3naet Tpe0OBaHUSI HOPM TEXHHUKH 0€30MACHOCTH NPH MPOBEIEHUU XMMHYECKOI0 IKCIIEPUMEHTA

3HaeT HOPMBI O€30MaCHOCTH IPU paboTe C XUMUIECKIMU PEaKTHBAMH;
CTaHJApTHBIE ONEPALiH 110 pa3padoTaHHBIM METOJMKAM aHaJIH3a OIPeIeNICH s Ka9eCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa
Pa3IMYHBIX OOBEKTOB NCCIEIOBAHI.

HN-2.0I1K-2: [IpoBoauT XMMHYECKHIi IKCIEPUMEHT, c00/110/1asi TPeOOBAHUS TEXHUKHU 0€30MACHOCTH

Vmeer IIPOBOAUTDH Ka4eCTBEHHBIN 1 KOJWYECTBEHHBIN aHaIus, CO6HIOH351 Tpe60BaHI/ISI TEXHUKH 0€30I1aCHOCTH

HNJ-3.0IIK-2: UmeeT oNbIT NPOBEACHHS] XUMHYECKOI0 3KCIIEPUMEHTA 110 CHHTe3Y, AHAIU3Y, H3Y4EeHUIO CBOICTB BelleCTB
MATEPHAJIOB, XMMHYECKHE HCCIEI0BAHUS € COOTI0CHUEM HOPM TeXHHKH 0€30l1aCHOCTH

BrageeT pa3nmuiHbIMU MeTOAMH (DPU3UKO-XUMHUYECKOTO aHATM3a U IMEET HaBBIKM MX MPAKTUIECKOTO MCIIOIB30BAHUS C
cO0JII0ZICHHEM HOPM TEXHUKH 0€30MacHOCTH.

OIIK-3: CniocoGeH NpuMeHATh PacyeTHO-TeopeTHYeCKHe MeTO/IbI VIl M3Y4YeHHs CBOMCTB BelleCTB U NMPOLeccoB C UX
Y4acTHeM ¢ HCIOJIb30BAHUEM COBPEMEHHOI BHIYMCIUTEIbHON TEXHUKH




HNI-1.0IK-3: UmeeT npeacTaB/ieHue 0 PACYETHO-TEOPETHYECKUX METOAaX, KAK HHCTPYMEHTAPHH /ISl H3Y4CHUS CBOMCTB U
MpoLeccoB

3HaeT CYIIHOCTBb PACYETHO-TCOPECTUUCCKUX METOJOB PA3JINIHBIX Pa3/I€JIOB AHAIMTHYCCKON XUMUH JJI U3Y4YE€HUS Ka9YE€CTBEHHOT'O U

KOJIMYECTBCHHOI'O COCTaBa BCUICCTB U UCCIICAYCMbIX 00BEKTOB.

HNI-2.0IIK-3: YMeeT UCNOIb30BATH PaCcYeTHO-TeOpeTHYECKHE MeTO/Ibl C IPUMeHeHHeM COBPEeMEHHO BbIYMCINTEIbHOIM
TeXHUKH

‘YMeeT UcnoJib30BaTh PACUYCTHO-TCOPETHUCCKUX METOAbI PA3JIMYHBIX pa3/1€JIOB AHAJIUTUYECKON XUMHUHU JIJIS HN3Yy4YCHUA
Ka4CCTBCHHOI'O X KOJIMYCCTBCHHOI'O COCTaBa BEIICCTB U UCCIICAYCMbBIX 00BEKTOB.

HN-3.0I1K-3: Biageer HaBbIKaMu 00palieHusi ¢ KOMNBIOTEPHBIMU MPOrPaMMaMU, UMeeT ONBIT MPUMEHEHHUS PACYETHO-
TeopeTHYECKUX METO/I0B /1JIsl U3y4eHUsI CTPOEHHUsI, CBOHCTB M MPOLIECCOB

Brnaneet HaBbIKaMH pacdeTa pe3ysIbTaTOB XUMUYECKOTO YKCIIEPHUMEHTA C IIOMOIIBI0 KOMITBIOTEPHBIX MTPOTPaMM, HMEET OITBIT
MIPUMEHEHUS paCUETHO-TEOPETUIECKUX METOJIOB JIJISl U3YUIEHUS KAYeCTBEHHOTO U KOJTMYECTBEHHOTO COCTaBa BEIIECTB U
UCCIeTyeMbIX OOBEKTOB.

4. CTPYKTYPA U COIEPKAHUE JUCIUILIMHBI (MOIYJIS)

Koz HanmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp | YacoB | Kommneren- | Jluteparypa | Harte | IIpumeuanue
3aHATHSA 3aHATHA/ / Kypce IHH PAKT.

Paznea 1. Ipo6ublii n
CHCTEMAaTHYECKH I METOAbI aHAJIU3A
AHAJINTHYECKHUX IPYNI KATHOHOB U

AHHOHOB
1.1 IIpeamer, 3agauu 1 METOJIBI 3 4 N-1.0I1K- JIL.1J12.1 0
Ka4eCTBEHHOI'0 aHaIM3a. AnnapaTtypa u 1 NIO- J2.2J12.3
TeXHUKa JTaOOpPaTOPHBIX PaboT. 2.0IIK-1
CucTeMaTHYECKHI U TPOOHBINA METOIBI WJI-3.0I1K-
aHaIM3a. 1 N1-
KauectBennsle peakuuu u 1.0IIK-2
CUCTEMATUYECKUN X0 aHAIN3a CMECU WJI-2.0I1K-
KaTHOHOB | aHAIMTUYECKOMN TPYIIIIBL. 2 UJI-
KauecTBenHsie peakuuu u 1.0IIK-3

CHCTEMATHYECKHAH X0 aHaIn3a 2
AHAIUTUYECKOHN IPYIIIBI KATUOHOB.
KauectBenHble peakuuu u
CUCTEMAaTUYECKUH XOJ aHaIu3a CMECU
KaTHOHOB 3 aHATUTUYECKOH TPYTIIBL.
KadecTBeHHbIE peakuu U
CHUCTEMAaTUYECKUH X0/ aHaIu3a KATHOHOB
YETBEPTOM aHATUTUYECKOU IPYIIIIBL.
KadecTBeHHbIE peakuu U
CHUCTEMAaTUYECKUH X0/ aHaIu3a KATHOHOB
IITOM aHAIUTHUYECKOH IPYIIIbL.
KauectBenHble peakunu u APOOHBII
METO]l aHaJIM3a CMECH KaTUOHOB LIECTOH
AQHAJIUTUYECKON IPYIIIIBL.
Knaccudukanus aHHOHOB U IPYIIIOBEIE
peareHTbl. OCOOEHHOCTH aHaIKM3a CMECU
AQHHMOHOB NEPBOI IPYMIIBL.

KauecTBeHHBIE peakiuu aHHOHOB BTOPOM
U TpeTbel rpynnbl. KauecTBeHHBIN
aHaJIU3 CMECH aHUOHOB TPEX
AQHAJUTUYECKUX TPYIIIL.

/JIex/




1.2 KauecTBeHHbIE peakuuu u 8 N1-1.0I1K- JI1.1J12.1 TECT
CHUCTEMATHYECKUH X0 aHAJIN3a CMECHU 1 UI- J12.2 J12.3
KAaTHOHOB | aHaIUTUYECKON IpyIIIbI. 44. 2.0IIK-1
KauectBennsle peakuuu 1 na-3.0IK-
CUCTEMATUYECKUN X0/ aHaIu3a 2 1 UJ-

AQHAJIMTUYECKOM IPYIIBI KATHOHOB 1.0I1IK-2
(KaTHOHBI TPYIIIEI COMSTHOM KHUCIIOTHI). 4. NA-3.0I0K-
KauecTBenHbIe peakuuu u 2
CHUCTEMaTUYECKUH X0/ aHaIu3a CMECH

KAaTHOHOB 3 aHAJIUTUYECKON IPYIIIIBI

(KaTHOHBI TPYMIIBI CEPHOM KHUCIIOTHI). 4.

KauecTBeHHble peakuuu u

CHUCTEMaTUYECKUH X0/ aHaIu3a KAaTHOHOB

4YETBEPTON aHATUTUYECKON IPYIIIIBI

(xaTHOHBI TPyHIIEI aM(OTEPHBIX

TUAPOKCHIIOB). 44.

KagecTBeHHBIE peaknny 1

CHUCTEMATUYECKUH X0/ aHaJIH3a KATHOHOB

MATON aHATUTHYECKOHN rPpyNIbl (KATHOHBI

IpYyNIIbI TUJIPOKCUIOB, HEPACTBOPHMBIX B

pactBopax NaOH u KOH. 44.

KagecTBeHHBIE peakuuy U IPpOOHBIH

METO/I aHaJIN3a CMECH KaTHOHOB LLIECTOM

AQHATUTHIECKOH I'PYIIIHI (CMECh KATHOHOB

TPYIIIBI THAPOKCHOB, PACTBOPUMEBIX B

n30bITKe pactBopa NH4OH). 4y.

/J1ab/

1.3 KauecTBenHbIe peakunu Ha KaTHOHBI 1-6 3,5 NJ-1.0IIK- JI1.1J12.1 TECT
AQHAJIMTUYECKUX IPYII U aHUOHBI 1-3 1 - JI2.2J12.3
aHanuTU4eckux rpymm. /Cp/ 2.0I1K-1

N-3.0I1K-
1 UJ-
3.0IIK-2
Pazpnes 2. MeTtoab! pazaesieHust H
KOHUEHTPHPOBAHMSA

2.1 Oxcrpakiusi. OCHOBHbIC KOJIMYECTBEHHBIE 8 N-1.0IIK- JI.1
XapaKTEPUCTUKHU SKCTPAKIUH. 1 - JI1.3712.1
OKCTPaKIMOHHBIE XeJIaTHbIE CUCTEMBI: 8- 2.0IIK-1 J2.2J12.3
OKCUXHHOJIMH, alleTUJIAIETOH, TUTH30H NJ-3.0I1K-
(mupenunTHOKAPOA30H), 1 U1-
JVDTHIIITHOKApOAMIHAT HATPHSL. 3.0IIK-2
WNuauBuayansHOE U IPYNIIOBOE
KOHLIEHTPUPOBAHUE.

Kpucrayumm3annoHHbIE METOMIBI.
Onotarua. Gunstpanust. Juddysust u
tepMoanddy3us. Pa3neneHne u ouncTKa B
TPaBHTAMOHHOM TI0JIE
(weHTpudyrupoBanue).

/JTex/

2.2 DkcTpakiyst HEHOIbHBIX COSTUHECHHH 110 14 N1a-1.0I1K- JI1.1 TecT
merony PasymoBoii. KauecTBeHHBIH 1 U1- JI1.3J12.1
aHANN3 JUIA WJICHTU(GHUKAINN (EeHOIBHBIX 2.0IIK-1 J22J12.3
coeauneHui. 10 4. NA-3.0I0K-
OmnpeneneHne Meay U IUHKA C 1 -
TIpEeIBAPUTENLHBIM pa3felieHUEM Ha 3.0IIK-2

KaTHOHUTE. & .
/J1a6/

Pa3nen 3. 'omoreHnoe paBHoBecHe B
pacTBopax




3.1 WneanbHble pacTBOPLL, pealbHbIE 20 | XA-1.0IIK- J1.1J12.1
pactBopbl. KoHcTanTa paBHOBecHst 1 U1- JI2.2J12.3
XUMHUYECKUX MTPOLIECCOB. 2.0I1K-1
Kucnorao-ocHOBHOE paBHOBECHE. NA-3.0I0K-

1 UA-
I'eTeporeHHOe paBHOBECHE PacTBOP- 3.0IIK-2
0CaloK. NJa-1.0I0K-
OKHUCITUTENHHO-BOCCTAHOBUTEIHHOE 3
paBHOBeEcCHE.
KommmekcoobpasoBanue.
/JTex/

32 Knaccudukanus aHIOHOB U IPYIIIOBEIE 14 | UA-1.0IIK- J1.1J12.1 TECT
peareHThl. KauecTBeHHBIE peakIuy U 1 U1- JI2.2J12.3
TOCJEN0BAaTEILHOCTh AHATIN3Aa CMECH 2.01IIK-1
AQHHMOHOB NIEPBO rpynbl. 44. NA-3.0I0K-
KauecTBeHHBIE peakiMy aHUOHOB BTOPOil 1 UA-
rpynnsl. KauecTBeHHbBIE peakiiuu 3.0IIK-2
AQHMOHOB TPETbel rpynmsl. 44.

KauecTBeHHBIN aHAIN3 CMECH aHHOHOB
Tpex Ipymi. 44.

KauecTBeHHbIl aHATN3 TBEPIOTO
BemecTsa 44. /JI1ab/

Pasnen 4. Xpomartorpadpuyeckue
MeTObl aHAIN3a

4.1 OCHOBHBIE MTapaMeTphl XpoMaTorpaduu. 14 NJ-1.0I1K- JI1.1
Teopust xpomarorpaduaeckoro 1 U1- JI1.3J12.1
paszeneHusl. 2.0IIK-1 JI2.2J12.3
I"a3oBas xpomarorpagus. KauecTBeHHBIH, NA-3.0I0K-
KOJINYECTBEHHBIN aHAIMN3. 1 -

XKunkoctHas abcopOIIMOHHAs 3.0IIK-2
XpoMaTorpagus.

TonkocnoliHas xpomarorpadusi.

KauecTBeHHBII, KOTMYECTBEHHBIHN aHAIN3.

HonoobMeHHas xpomartorpagus.

PacnpenenurensHas xpomarorpadus Ha

Oymare.

/JTex/

4.2 Ompenenenne o0l KOHIIEHTPAITUH 10 | UJO-1.0IIK- J1.1 TECT
9IEKTPONIUTA C 3aKIIOUUTEIILHON CTaanei 1 U1- JI1.3J12.1
MOTeHIIMOMETpU4ecKoro TutpoBanus (pH 2.0IIK-1 JI2.2J12.3
- MeTpus). 8 U. NA-3.0I0K-

Brinenenue u onpeseneHue coaepKaHus 1 -
CBOOOHBIX KUCIIOT B PACTUTEIEHOM 3.0I1K-2
marepuaie. 10 4.

Pa3nenenne n oOHapykKeHNE KaTHOHOB

METOZOM OJTHOMEPHOU OyMa)KHOI

xpomaTorpapu. 84.

/J1ab/

Pa3nen 5. MeTtpoJiornueckne 0CHOBBI

AHAJMTHYECKOH XUMUHH

5.1 CrnyyaiiHasi OTPEeIHOCTh, JUCIIEPCHS, 10 N1a-2.0I1K- JI1.1
cTa”mapTHoe oTkiIoHeHue. CiayyaiiHas 1 U1- JI1.3J12.1
MIOTPELIHOCTh: UHTEPBAIbHAS OLICHKA. 3.0IIK-1 J2.2J12.3
OyHKIMS HOPMAIBbHOIO PACIPEACICHUS na-3.0IK-

(byHKIMS MIIOTHOCTH BEPOSTHOCTH 2

pacrpeeieHUs] HOpMaJIbHbBIX BEJTHYUH).
JloBepuTenbHbIN HHTEpBAJL.
JloBepuTenbHasi BEPOSITHOCTb.
Cucremarmyeckas MOrpenIHoCTh: 00Iue
TOJTXO/TBI K OIeHKe. JlaHHbIe
He3aBHCHMOTro aHamu3a. Crocob
«BBEJICHOY - «HaleHO». Mcnonk3oBaHme
CTaHaPTHBIX JIOOPA3IIOB.

/JTex/




52 OKcTepUMeHTaIbHbIE pacdeTHBIE PaOOThI 20 | MA-2.0IIK- J1.1 TECT
o0 06paboOTKe JaHHBIX XUMHUYECKOTO 1 U1- JI1.3J12.1 KOHTPOJIbHAS
a"anm3a. /J1a6/ 3.0IIK-1 J2.2712.3 pabota

na-3.0IK-
2
Pa3nen 6. O0padoTka pe3yJbTaToB
H3MepeHui

6.1 CpaBHEHHE pe3yJIbTaTOB aHAIN30B. 12 NJa-2.0I0K- J1.1
3HauMMOe U HEe3HAYNMOE DPA3THIHe 1 UA- J1.3J12.1
CIIy4YailHbIX BEJTMYHH. 3.0I0K-1 J2.2J12.3
CpaBHEHHE CpEeTHEr0 M KOHCTAHTHI: N-3.0I1K-
npoctoii TectT CThIO/IeHTA (BBISBICHHE 2 11-

CHCTEeMAaTH4IECKOH MOTPENTHOCTH). 1.0IIK-3
CpaBHeHHE JIByX CPEIHUX. NJa-2.0I1K-
CpaBHeHHE BOCIIPOM3BOAUMOCTEN 3
JIAHHBIX JBYX BEIOOpOK. KpuTepmit

®duiepa.

BrlsBiieHue mpomMaxoB (TpyObIX OIHUOO0K).

Q-xputepuil.

UyBCTBUTEIBHOCTD, CENIEKTUBHOCTD

PE3yJIBTaTOB aHATM3a U UX

XapaKTEePUCTUKH.

/JTex/

6.2 O06paboTka SKCIIepPUMEHTATBHBIX JaHHBIX 18 | UA-2.0IIK- J1.1 TECT
aHaJln3a UCCIIeyeMbIX 00ObEKTOB 110 1 U1- JI1.3J12.1 KOJUTOKBUYM
BOCIIPOU3BOJUMOCTH JIaHHBIX IBYX 3.0I1K-1 J2.2J12.3
BBIOOPOK. nAa-3.0I0K-

OKcnepuMeHTanbHas pacyeTHas paboTta 2 NA-
T10 BBISIBJICHHIO IIPOMAaXO0B B pe3yJibTaTax 1.0I1K-3
JKCIEPUMEHTA. Na-2.0I0K-
O06paboTka SKCIIEPUMEHTANBHBIX JaHHBIX 3

IO BBISIBIICHUIO CHCTEMATHYECKON

TTOTPETITHOCTH.

/J1ab/

Pa3zpnen 7. PedpakromeTpuyeckuii

METO/ aHAJIH3a

7.1 TTokazaTenb MpesoMIICHHS | MTOJTHOE 2 NJ-3.0I1K- JI1.1
BHYTPEHHEE OTPaKEHUE. 2 JI1.3J12.1
[puHnMnuaneHas cxema peppakToMeTpa. J2.2J12.3
OCHOBHEIE METOIUKHA
pedpakToMeTpruecKoro ananusa. /Jlex/

7.2 Pabota Ha pedpaxromerpe. Pacuer 10 | UO-3.0I0K- J1.1 TECT
KOHIIEHTpAIHii 110 2 JI1.3J12.1
peppaKTOMETpHUYECKUM TaOJIUIaM. JI2.2J12.3
KonmmuecTBEeHHBIN W Ka4eCTBEHHBIIH
pedpakToMeTpUIeCKIiA aHATN3
PacTBOPOB, COAEPIKAIIIX OJJHO BEIECTBO
(MgS04, NaCl, NaHCO3). /J1a6/

Paznen 8. [lonsspumeTpuyecKkuii MeTosx
aHaIn3a

8.1 Bparenue miockocTy nossipusanuu 2 NJ-3.0I1K- JI.1
ceeta. [Ipubopsl amst 2 JI1.3J12.1
TOJIAPUMETPUICCKUX H3MEPECHHUH. JI2.2J12.3
O0acTn IpUMEHEHHUS METOINK
MOIAPUMETPHIECKOro aHamm3a. /JIex/

8.2 PacueT KOHIIEHTpaAIIMK ONTHYECKU 4 NA-3.0I0K- JI1.1 TEeCT
AKTHBHOTO BEIIECTBA: OIpEeIICHIE 2 JI1.3J12.1
KOHIIEHTPAINH TJIFOKO3bI B J12.2

pactBope. /J1ab/

Pasnen 9. IIpodonoaroroska. Teopust u
MPaKTHKA MPOOONOATOTOBKH




9.1

MeTtozab!l BCKPBITHS IPOO U METOABI
paznoxeHus mMpod. «MOKpbIe» cocoObI
pasnoxenust. O06paboTka MUHEPATLHBIMHU
KHCIJIOTAMH, OPTaHUYECKUMH KUCIOTaMH.
«Cyxue» crocoObl pa3oxKeHuUsI.
CruiaBneHue ¢ MET0YHBIMH TUIABHSAMH, C
KHCIIOTHBIMH IITaBHAMH. Pa3moxenue
CTIEKaHHEM.

Tepmuueckoe pasnoxenue. Pasnoxenue
B aBTOKJIaBaX, MCIOIB30BaHHE
MUKPOBOJIHOBBIX IIEUEH.

/JTex/

TIJ1-3.011K-
2

J1.1
J1.3J12.1
J2.2712.3

92

Paznoxxenue mpobd Cyxoro pacTUTENLHOTO
CBIPBS IS TIOCIIEAYIOIIETO aHAITH3a.
Pa3oxeHne MHHEPATBHBIX [TOYB,
Pasznoxxenne opraHOMHHEPATBHBIX
omioxenuii. /J1ab/

10

VJ1-3.011K-
2

J1.1
JI1.3J12.1
J2.2J12.3

TECT

Pazaen 10. OcHoBHBIE 00BEKTHI
aHaJIu3a

10.1

OCHOBHBIE CIIOCOOBI TIPOOOIIOATOTOBKH
00BEKTOB OKPYIKAIOIICH CPEIIbL;
T'COJIOTHYECKIX 00BEKTOB; OPraHUICCKHX
BeliecTs. BHIbI 1 METO/IBI aHATN3A TAKHAX
OOBEKTOB.

ITpo6ooTOOp TBEPIBIX MATEPHATIOB U
TEXHOJIOTMIECKHX PACTBOPOB.
IIpo6ooTOop 1MOUB, pacTeHMA, THIIEBBIX
MIPOIYKTOB, OMOJIOrHYECKIX MaTCPHAIIOB.
TIpo6ooTOop xuaxocteit. [IpodooTdOp
MIPUPOIHBIX U CTOYHBIX BOJI.

/JIex/

T1]1-3.OIIK-
2

J1.1
J1.3J12.1
J2.2712.3

10.2

Pa3noxeHue ucciaeyeMbIxX OYBEHHBIX
00pa3IoB U JOHHBIX OTJIOKCHUHA B
MHHEPaJIN3aTope YIS OMPeIeIICHUsI
KaJIMUSI, CBUHIIA I METH METOJIOM
HWHBEPCUOHHOU

BoJIbTaMIiepomeTpuu. /J1ab/

TIJ1-3.011K-
2

J1.1
J1.3J12.1
J2.2712.3

TCCT

Paznen 11. MeToab! ieTeKTUPOBAHNUS
AHATUTHYECKOr0 CHTHAIA

Mertomb! JEeTeKTHPOBAHHS
AQHAJIMTHYECKOTO CUTHANA!
JFOMUHECIICHTHAs CIICKTPOCKOITHS,
XEMHUITIOMHHECIIEHTHAS! CIIEKTPOCKOITHIS,
CHEeKTPO(OTOMETPHSI.

MeTob! JEeTEKTHPOBAHUS
AQHATNTHIECKOTO CUTHANA:
MIOTEHITOMETPHS, aMIEPOMETPHS,
KOH/TyKTOMETPHSI.

MeTozb! JETEKTHPOBAHMS
AHAJTMTHYECKOTO CUTHANA: Macc-
crnektpomerpus. CoueTaHue mMacc-
CIIEKTPOMETPUH C
MHKPOAHATUTHIECKAMH CHCTEMaMH.

/JIex/

VJ1-3.011K-
2

J1.1
J1.3J12.1
J2.2712.3

11.2

JeTekTupoBaHue aHATUTUIECKOTO
CHUTHAJIa U PacUeT COMEPIKAHMUS
KOMITOHCHTOB B aHAIM3UPYEMBIX MPodax
B XpoMaTorpapuuecKiux METOAax
ananuza. /JIab/

1]1-3.01IK-
2

J1.1
J1.3J12.1
J2.2712.3

TCCT

Pa3nen 12. KoncyabTanuu




12.1

Koncynpranus no aucuuminnae /KoHc/

4,5

TJI-1.01IK-
1 U1
2.011K-1
W/J1-3.011K-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0I1K-2
WJI-1.0TIK-
3 U
2.01K-3
1]1-3.011K-
3

Pazpen 13. Ilpomexyrounas
aTrecTanus (3K3aMeH)

13.1

IMoaroToBka K 3k3aMeHy /JK3aMeH/

34,75

WJI-1.01IK-
1 U1
2.0IK-1
WJ1-3.011K-
1 U1
1.0TIK-2
WJI-2.0TIK-
2 UJl-
3.0I1K-2
WJI-1.0TIK-
3 U
2.011K-3
WJ1-3.011K-
3

13.2

Kontpons CP /KCPATT/

0,25

TIJI-1.01IK-
1 U1
2.011K-1
WJ1-3.011K-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0I1K-2
WJI1-1.0TIK-
3 UJI-
2.011K-3
11-3.011K-
3

133

Konraxrnas pabora /KoHCOK/

WJI-1.01K-
1 U1
2.0IK-1
WJ1-3.011K-
1 U1-
1.0TIK-2
WJI-2.0TIK-
2 UJI-
3.0I1K-2
WJI-1.0TIK-
3 U1
2.01K-3
WJ1-3.011K-
3

Paznen 14. 4 cemecTtp.
I'paBumeTpuyeckuii aHaIN3

14.1

CymuaocTs rpaBumMeTpun. OpraHudeckue
ocaauTenu. MeTo/| BO3HUKAIOIINX
peareHToB. 3arpsi3HEHHE ocajKa. Y CIOBUS
ToTydeHus ocanxa. /JIex/

T1]1-3.OIIK-
2

J1.1J11.2
J1.3J12.1
J2.2712.3




14.2

Onpexnenenue kapOoHaTa KalbLUs B
HM3BECTHAKE. 44.

OnpeeneHNe CATHITAIOBOM KUCIOTHI B
HCCIIEYEMBIX PACTBOPUMBIX OOBEKTAX
aHanuza. 44.

/J1ab/

14

TIJ1-3.011K-
2

J1.1
J1.3J12.1
J2.2712.3

TCCT

14.3

Oo6pasoBanue ocanka. Kommongaoe
coctosiare. CTapeHue ocaaka.
3arpszaenue ocanka. Coocaxnenue. /Cp/

12

V/1-3.011K-
2

JI1.1
J1.3J12.1
J2.2712.3

TECT

Paznen 15. Turpumerpuyeckuii anaans

15.1

PacueTHbIe (HOPMYIIBI THTPUMETPHH.
MoustsipHast KOHIIEHTPAIHsI SKBHBAICHTOB
BEIIECTBA. BUIBI THTPUMETPHUYECKHIX
omnpexaenennii. CTaHIapTHBIC PACTBOPHI,
(uKcaHabI.

KucaoTHO-0CHOBHOE THTPOBaHHE.
OKHCIHUTETHHO-BOCCTAHOBHUTEIILHOE
THTPOBaHUE.

KomruiekconomeTpus,
KOMIUIEKCOHOMETPHUYECKOE THTPOBAHHME.

/JIex/

TIJ1-3.011K-
2

J1.1
JI1.3J12.1
J2.2J12.3

15.2

Kucnorno-ocHOBHOE TUTpOBaHUE
IIpuroroBneHue CTaHAAPTHBIX PACTBOPOB.
YcTaHOBICHNE TUTPA PaCTBOPOB
TUTPAHTOB. Pac4eTs! B THTpUMETPHH.
Onpenenenue conepxkanus Na2CO3 u
NaOH B pacTBope npu UX COBMECTHOM
NIPUCYTCTBUM. 84.

Omnpenenenue ypoTponuHa (CTaHIAPTHBIN
MeTon). 44.

[lepmanTanaTomeTpus

[IpuroroBieHNe U CTAHAAPTH3ALI
pacTBOpa NepMaHraHaTa KaJust
(BTOpPHYHOTO CTaHIAPTa) 10 IaBENICBON
KHCIIOTE WIIM OKCANaTy HaTpHs.
OmpeneneHue B HCCIIEAYEMBIX pacTBOpax
Fe (II) nepManranaToMeTpUYECKUM
METOZAOM. 84.

OnpeneneHne OKUCIIEMOCTH BOIBI TIO
metoay KyOesns. 4u.

Honomerpust

[IpuroroBieHNe M CTAHAAPTH3AIIS
pactBopa Tuocynbdara HaTpuUs
(BTOpHYHBIH cTaHIapT) O OHXpoMary
kanus. Onpenenenue komndectsa Cu (II)
METOJIOM HOJIOMETPUH. 84.
Onpenenenue caxapos (TIIOKO3bI)
METOZIOM HOJOMETPHH. 8.
KommuiexconomeTpust

[IpuroroBieHne U CTAHAAPTH3ALHS
pacTBopa JByHAaTPUEBOH COU
STHIICHANAMUHTETPAYKCYCHOH KHCIIOTHI
(Na2 BATA) no cynbdaTy nuHKa.
OmnpeneneHue Kanblys 1 MarHUs MU UX
COBMECTHOM IPHCYTCTBHU B
HCCIIeyeMbIX 00BEKTaX OKpy Karomiei
cpenpl. 64.

/J1ab/

28

TIJ1-3.011K-
2

J1.1
J1.3J12.1
J2.2712.3

TCCT
KOJIJIOKBUYM

153

IlepBuuHbIe, BTOPUYHbBIE CTAHIAPTHBIE
pactBopsl. Onpenenenue a3ora 1o
merony Keenbnans u coneit aMMOHUS
MPSIMBIM U KOCBEHHBIM METOAAMHU.
TuTpoBaHue B HEBOAHBIX Cpelax.
IIpakrtuueckoe npumeHue
KOMILJIEKCOHOMETPHUYECKOTO
tutpoBanus. /Cp/

18

VJ1-3.011K-
2

J1.1
JI1.3J12.1
J2.2J12.3

TECT




Paznen 16. DiieKTpoxXuMuyecKue
METOABI AHAJIN3A

16.1

IorenuyomeTpus u
MIOTEHIIMOMETPUYECKOE TUTPOBAHMUE.
Bonberamnepomerpus.
AMrnepoMeTpHuecKoe THTPOBAHHE.
IIpsiMast KOHAYKTOMETPUSL.
Konnykromerpuueckoe TUTPOBAHUE.
Kynonomerpus.

/JTex/

10

V/1-3.011K-
2

Ji.1
JI1.3J12.1
2.3

16.2

OmnpeneneHne KHCIOTHOCTH BOJHBIX
BBITSDKEK M3 TOYBEHHBIX 00Pa3IoB, U3
OpraHOMHUHEPAIBHBIX OTIIOKCHUI, 13
OpraHOTeHHBIX 1Mo4B. 10 4.

Ompenenenue psiaa TSHKEIBIX METAIIIOB B
00BEKTaX OKPYXKAIOIIEH Cpebl METOJOM
MHBEPCUOHHOM BOJIbTaMIIEpOMETpHH. 144.

/J1ab/

16

VJ1-3.011K-
2

J1.1
JI1.3J12.1
2.3

TECT
KOJUIOKBUYM

16.3

OeKTpoabl Ha OCHOBE MEMOpaH ¢
MO/IBIDKHBIMH HOCHUTEIISIMU.
CeHcuOMIN3UPOBaHHBIE DIIEKTPOIBL.
3aBHCHMOCTH MOTEHINANA [TOTYBOIHBI OT
KOHCTAHTHI yCTOHYMBOCTH KOMILITEKCA.
BoccraHoBneHue 1 OKUCIIEHUE
OPraHUYECKHUX COCIMHCHUH.
Kynonomerpudeckoe turpoBanue. /Cp/

T]1-3.0lIK-
2

J1.1
J1.3J12.1
2.3

TECT
KPYIJIBIH CTOI

Pazgen 17. Cnekrpockonuueckue
METOAbI aHAJIN3A

17.1

OCHOBBI TEOPHUHU ATOMHBIX U
MOJICKYJISIPHBIX CIIeKTpoB. OCHOBHbIE
Y3JIBI CTIEKTPATIFHBIX IPHOOPOB.
ATOMHas CLIEKTPOCKONUS. ATOMHO-
abcopOLuOHHAas CIEKTPOCKOIHSL.
ATOMHO-3MHCCHOHHAS! CIIEKTPOCKOITHS.
OMuccroHHas (HOTOMETPHUS ITAMEHH.
MorsekyJIsipHast CIIeKTPOCKOIHSL.
AGcopOIMoHHas crieKTpockonus B Y O- u
BHUANMOI 00JIaCTH.

JIrOMHHECIIEHTHAs! CLIEKTPOCKOIIHSL.
/JTex/

16

TI]1-3.011K-
2

J1.1
J1.3J12.1
J2.2712.3

17.2

TIpubGopb! ¥ TEXHUKA U3MEPECHHIA.
OmpeneneHue o0IIEro ConepKaHus ’
noaBmwKHEIX popMm Cu, Zn u Cd B
YEepPHO3EMHOI U KallITaHOBOH MoYBax. 84.
Onpezenenue conepkaHus psja
OMO(MITEHBIX YJIEMEHTOB B PACTUTENBHBIX
00BeKTax aHaIH3a. 84.

/J1a6/

16

WIJ1-3.011K-
2

J1.1
J1.3J12.1
J2.2J12.3

TecT
KOHTPOJIbHasA
pabota

17.3

CnekrpanbHble mpuOopsl. Jlazeprr kak
HUCTOYHUKH M3ITydeHus. [IpuHImm
JIEHCTBUS U IIPEUMYIIECTBA
HCIIONIb30BaHus m1azMoTponoB ¢ UCII.
IIpakTrueckoe npuMeHEeHHE
JIOMHHECIIEHTHOH criekTpockoruu. /Cp/

WIJ1-3.011K-
2

J1.1
JI1.3J12.1
J2.2J12.3

TecT
KpYIJIBIH CTOJ

Pasnen 18. Macc-cnekrpomerpust

18.1

TeopeTnyeckue ocHOBBI MeTO1a. Macc-
cnekTpbl. KauecTBeHHBIH,
KOIIMYEeCTBEHHBIN aHanu3. [IpakTuyeckoe
npumeHenne. /Jlex/

T]1-3.OI1K-
2

J1.1
J1.3J12.1
J2.2712.3

18.2

PacuerHas paboTa o
OKCHEPUMCHTAJILHBIM JaHHBIM
onpe/esIeH s CIIEI0BbIX MPUMECEi
TOKCHYHBIX MECTAJIJIOB B ITHIILCBBIX
NPOLYKTAX C IIOMOILBIO MacC-
CIIEKTPOMETPOB C UHIYKTUBHO-CBSI3aHHOMN
mia3moid. /J1ab/

T]1-3.OI1K-
2

J1.1
J1.3J12.1
J2.2712.3

TECT




18.3 KauecTBeHHBIN aHAINM3 METOIOM Macc- 12 N/1-3.0I1K- JI1.1 TECT
criektpomeTpuu. . OnpeneiacHue 2 JI1.3J12.1
3JIEMEHTHOT'0 COCTaBa MOHA 110 J12.2J12.3
M30TOMHBIM MTUKaM B Macc-criekrpe. /Cp/

Paznes 19. MeToanl pa3ieneHus B
MHMKPOQUIIOUAHBIX CHCTEMaX:
KalWJLISIPHBI 3JIeKTpodope3

19.1 Mertomp! pa3aeneHns: B MEKPOQITIONTHBIX 22 NA-3.0I0K- J1.1
CHCTeMax: KallMULIPHBIA 3IIeKTpodopes; 2 J1.3J12.1
MIPOTOYHBIN aHAIN3, MUKPOTa30Bast J12.3
XpOoMaTorpad¥st; MUKPOXXHAKOCTHAS
xpomarorpadmusi.
dusnko-xuMuuecKre ocHoBBI MeTona KO.

OCHOBHBIE BapHaHTbI KAITWJISIPHOTO
anexTpodopesa. Paspemenne n
CEJIEKTUBHOCTD pa3JiefieHus. AnmapaTypa.
XapakTepuCTUKU METOI0B
JETEKTUPOBAHUS.

Ob6nactu npuMeneHus metona K3 u
CHCTEMBI KalMJUIIPHOTO dIeKTpodopesa
«Kanenp», nx Mogudukanum.
KonmyectBeHHOE OnpenesieHue
HEOPTraHMYEeCKUX KaTHOHOB M aHHOHOB B
Pa3IM4HBIX 00BbEKTAX aHAIN3A.
KonnuectBeHHoe onpeneneHue
OpPTaHWYECKHUX U OMOJIOTUIECKU
AKTHBHBIX COCIIMHEHUH B UCCIIETyEeMBIX
00bEKTax.

/JTex/

19.2 Onpenenenue psiga OnoQUIHHBIX 4 NJI-3.0I1K- JI1.1 TEeCT
3JIEMEHTOB B MHILEBOM PaCTEHUU. 2 JI1.3J12.1
OrnpeienieHe OCHOBHBIX KATHOHOB U J12.3
AHHOHOB B POJHUKOBOI BOJIE.

/J1ab/

19.3 O3HaKOMIIEHHE C anmnapaTrypoiu 16 NA-3.0I0K- JI1.1 TecT
KalWUIIPHOTO 3JIeKTpodopesa 2 JI1.3J12.1 KPYIJIBINA CTOM
OTEYECTBEHHOT'0 MPOoU3BoACTBa. [IpuHIMI J12.3
JeHCTBUS, 001aCTh MPUMEHEHHST CHCTEMBI
KalWJUBIPHOTO 3JIeKTpodopesa
"Kamenp" (CII0). /Cp/

Paznen 20. KoncyrbTanun
20.1 Koncynprarus no aucrurminae /KoHe/ 3 NJ-1.0I1K-
1 UJ-
2.0IIK-1
NA-3.0I0K-
1 UA-
1.0I1K-2
NA-2.0I0K-
2 NA-
3.0I1K-2
WA-1.0I0K-
3 Un-
2.0I1K-3
NA-3.0I0K-
3

Paszgen 21. BoinmosiHenue H 3a1uTa
KYPCOBOii padoTshI




21.1

Brmonnenue kypcosoit padotst /KPIT/

32

TJI-1.01IK-
1 U1
2.011K-1
W/J1-3.011K-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0I1K-2
WJI-1.0TIK-
3 U
2.01K-3
1]1-3.011K-
3

212

KoncynsTupoBanue u 3ammra KypcoBoit
pa6otsl /KCPC/

WJI-1.01IK-
1 U1
2.0MK-1
WJ1-3.011K-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0I1K-2
WJI-1.0TIK-
3 UJI-
2.01K-3
WJ1-3.011K-
3

Pazpnen 22. Ilpome:xyrouHas
arrecTaums (3K3aMeH)

22.1

ITonroroBka k sx3ameny /Ok3ameH/

34,75

TIJI-1.01IK-
1 U1
2.011K-1
WJ1-3.011K-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0I1K-2
WJI1-1.0TIK-
3 UJI-
2.011K-3
11-3.011K-
3

222

Konrpoms CP /KCPATT/

0,25

WJI-1.01K-
1 U1
2.0IK-1
WJ1-3.011K-
1 U1-
1.0TIK-2
WJI-2.0TIK-
2 UJI-
3.0I1K-2
WJI-1.0TIK-
3 U1
2.01K-3
WJ1-3.011K-
3




223 KonraxtHast pabora /KoHCOK/ 4 1 na-1.0IK- 0
1 UJ-
2.0IIK-1
nJI-3.0I1K-
1 UJ-
1.0I1K-2
na-2.0IK-
2 UN-
3.0I1K-2
na-1.0IK-
3UA-
2.0I1K-3
N/J-3.0I1K-
3

5. ®OHJ] OHEHOYHbIX CPEJACTB

5.1. IlosicHUTEILHAS 3aNMCKA

1

a
2

p

. Haznauenue ¢onzaa oreHouHbIX cpeacTB. OLeHOYHbIE CPpeACTBa MpeIHa3HAYeHbI I KOHTPOJIS M OLIEHKH 00pa3oBaTeIbHbBIX
OCTH)KEHHUH 00YYarOUIMXCs, OCBOUBIINX MPOrpaMMy YIeOHON TUCIIMIUTHHBI « AHATUTHYESCKAS XUMUSD».

.DOH/I OIIEHOYHBIX CPENICTB BKIOYAET KOHTPOJILHBIC MaTEPUAITBI JJIsl TIPOBEICHUS TEKYIIETO KOHTPOJIS B ()OPME TECTOB,
e(hepaToB, pa3HOYPOBHEBBIX 3a/1a4, KOHTPOJIBHBIX paboT, BOMPOCOB K IK3aMEHY

5.2. OueHo4HBbIe cpecTBA U TEKYLero KOHTPOJIsI

BxoaHo# KOHTpOJIb 10 AHATUTHYECKON XUMHUU; 3 ceMecTp
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. Nonnas cuna 0,01 M pacTBopa XJ0pOBOAOPOIHOM KHCIOTHI paBHA:
.02 M;

.0,02 M;

.0,01 M;

. 0,05 M.

Wonnas cuna 0,25 M pacTBopa ruipoKcHia HaTpUsl paBHa:
.0,25M;

. 0,02 M;

. 0,05 M;

.0,5M.

. HaTB OIpPCACJICHUEC BOAOPOJAHOIO ITOKA3aTeIIsA.

1. morapr(m paBHOBECHOH KOHIICHTPAIINH HOHOB BOOPO/a,;
2. OTpHLATENbHBIN JeCATUIHBIN TorapruhM paBHOBECHOH KOHIIEHTPAIlMU HOHOB BOIOPO/A;

3
4.
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. KOHIIEHTpAIXs HOHOB BOZOPO/Ia;
CyMMa PaBHOBECHBIX KOHIIEHTPAIIUH HOHOB BOJIOPOJIa U TUAPOKCHI-UOHOB B BOJHOM PAacTBOPE

. 3nauenue pH 0,01 M pacTBOpa XJI0pOBOAOPOIHON KHCIOTHI PABHO:
2

1;
5;

7.

.pH 0,01 M pacTBOpa ruApoKcUaa HATPUS PABEH:
12;

10;

8;

13.

. Ecim pH pacTBOpa paBHa 6,0, TO PAaBHOBECHAsA KOHICHTPpAHs HOHOB BOAOPOAa COCTABJIACT:
. 110-1 M;
L 1010-3 M;
. 110-5 M;
. 1410-6 M.

7. VI3 mepevrcIeHHBIX KACIOT Hanboee CHIbHON KUCIIOTOM SBIISIETCS:
1.TrormanoBas kuciora (pKa=0,85);
2. ykcycHas kuciora (pKa=4,76);
3. mypaBbuHas kucnora (pKa=3,75);




4. dropoBogopoanas kucnora (pKa=3,2).
HauGosee CHIbHOI ABISETCS THOLMAHOBAS KUCIIOTA.

. Hambonee caboii KHCTOTOH U3 MEPEUNUCTICHHBIX IBISICTCS:
. 3,75 (MypaBbHHas KHCIIOTA);

. 4,76 (yxcycHasi KUCIIOTa);

. 7,6 (xII0pHOBaTHCTAs KHCIIOTA);

. 4,20 (OeH30MHAasA KUCIOTA).

W N — 0

. YKaXuTe KHCIOTHO-OCHOBHBIE Oy(hepHBIe PacCTBOPEL:
. pacTBOp amerara HaTPUS M alleTaTa aMMOHHS.

. pacTBOp YKCYCHOM U CEpOBOJJOPOJHON KUCIIOT;

. PacTBOp YKCYCHOM M XJIOPOBOJOPOAHOH KUCIIOT;

. PacTBOp YKCYCHOH KHCIJIOTHI H alleTara HaTpus;

AW~ O

10. Nonnas cuma 0,1 M pactBopa cyibdara HaTpus paBHa:
1.0,1 M;

2.0,05M;

3.0,01 M;

4.0,3 M.

Kpurepuu onenku:

OneHka «oTanuHo», 80-100%, NOBBIIEHHBIH YPOBEHb - CTYJCHT 3HAET TEOPETHUECKYIO OCHOBY METO/Ia MOJIEKYJIIPHON
CTIEKTPOCKOITIH, KOJIMYCCTBCHHBIE METO/BI pacyeTa.

3HaeT 1 coOJI0IaeT Ha MIPAKTUKE HOPMBI IO TEXHUKE 0€30MacHOCTH NpHu paboTte B 1a00paTopuH.

CryzeHT criocoOeH caMOCTOSATENBHO IPOBOAUTE, aHATM3UPOBATh U HHTEPIPETHPOBAT PE3YJIbTAThI SKCIIEPUMEHTA.

[IpumeHseT KoIMIecTBEHHBIE METOIBI I 00paObOTKM Pe3yNbTaTOB H3MEPEHHH C UCIIOIb30BAHIEM COBPEMEHHON BRIYHCIIHTEIEHOM
TEXHHKH.

OrneHka «xopoioy, 70-80%, Moporosbli ypoBeHb - CTYJEHT XOPOILO 3HAET TEOPETUUECKYIO OCHOBY PsAJia Pa3/eioB aHAIUTUIECKOI
XHMHWH, KOJIMYECTBEHHBIC METO/IBI pacyeTa.

3HaeT U cOOTI0NaeT Ha MPAKTHKE HOPMBI 110 TEXHHUKE O€30ITaCHOCTH IpU padoTe B Ta0OPaTOPHH.

MMeeT mpakTHUECKHU ONBIT paboThl Ha poToKoIOopuMeTpax. CTyIeHT coco0eH NPOBOANTH, aHATTM3UPOBATh U MHTEPIIPETUPOBATH
pe3yIbTaThl SKCIIEPUMEHTA 110]] PyKOBOJCTBOM IIPENOIaBaTENsl.

Crioco06eH MPUMEHATh KOJTUIEeCTBEHHBIE METOIBI I 00pabOTKM pe3yNbTaTOB H3MEPEHHH C MCIIOIb30BaHIEM COBPEMEHHOMN
BBIYHUCIIUTENBHON TEXHUKH.

O1eHKa «y10BIEeTBOPUTENBbHOY, 50-70%, MOPOroBhIi YPOBEHB - CTYAEHT B OOLIEM 3HAET TEOPETUUECKYIO OCHOBY METO/A
MOJIEKYJISIPHOH CIIEKTPOCKOIHH, KOJIMYECTBCHHBIC METO/IBI pacdeTa.

3HaeT u coOTI0AaeT Ha MPAKTHKE HOPMEI 110 TEXHUKE O€30ITaCHOCTH IPU padoTe B Ta00OPaTOPHH.

CTyZieHT 4YacTUYHO CIIOCOOEH MPOBOJAMTH M AHATM3UPOBATh PE3yJIbTaThl SKCIIEPUMEHTA 110J] PyKOBOJCTBOM IIPEOaBaTesl.
Crnoco0eH MPUMEHSTh 4acTh KOJIMYECTBEHHBIX METOJ0B 1JIsl 00OPaOOTKH PE3yJIbTaTOB M3MEPEHUH C HCIOIb30BAHUEM COBPEMEHHON
BBIYHUCIINTEIBHON TEXHUKH.

OreHKa «HEYAOBIETBOPUTEIBHO», MeHee 50%, ypoBeHb He c(hOPMUPOBAH - CTYAEHT He BIIaieeT TEOPETUUECKOH OCHOBOI pa3aenoB
AQHATMTHYECKOH XMMHH, KOJIMYECTBEHHBIMH METO/IaM U pacyeTa.

3HaeT U coOMoaeT Ha IPAKTHKE HOPMBI 10 TEXHHKE 0€30MacHOCTH IpH paboTe B 1ab0paTopu.

CTyneHT crocoOEH MPOBOAUTH U BEIOOPOYHO aHATM3NPOBATH PE3yIBTATHI KCIIEPUMEHTA IO PYKOBOJICTBOM IIPETIOaBaTEeIs.
CTyzieHT OrpaHMYEeHHO CIIOCOOCH IIPUMEHSTh YacTh KOJIMYECTBEHHBIX METOIOB JUlsi 00pabOTKU pe3ybTaToOB H3MEPEHHI.

BxoaHoii KOHTPOIb IO AHAIUTHYECKON XUMUH; 4 ceMeCTp

1. Ilpu rpaBumerpudeckoM onpenencHun xenesa(lll) B mcxogrom runpoxcuae xenesa (I11) rpaBumerpudeckoit Gpopmoii sBiIseTCS:
1. runpoxenn xenesa(Ill);

2. oxcup xene3a(Ill);

3. okcun xenesa(ll);

4. Bce MEepPEUNCICHHBIE BBIIIE COSUHEHUS

. YKa3arb JBa BEpHBIX IIOHATUS TPAaBUMETPHUYECKOro (akropa:

. hakTOp mepecuera;

. OTHOIIICHHE MOJIIPHOH MAacChI OIIPEAEIIEMOro BeIecTBa K MOJISIPHOHM Macce

TPaBUMETPHUYECKON (POPMBI;

3. OTHOILIEHHE MOJSPHOI Macchl TPaBUMETPUUECKOI (POPMBI K MOJISIPHOM Macce ONpPEAEsieMOro BEIEeCTBa;
4. BCce OTBEThI BEPHBIE
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3. Tlo kakoit (hopMyIie pacCUNTHIBAETCS TPABUMETPUUYECKHN (PAaKTOP MPH ONpe/IeieHnH Kalbius (rpaBUMeTprieckas hopma —
CaS04) B oKcHIIe KaTbIIHS:

1. F=M(Ca) / M(CaSO4)

2. F=M(CaO) / M(CaS04)




_F =M (CaSO4) / M(Ca)
.F =M (CaSO4) / M(Ca0)

FENVS

. Kakas xoHIeHTpauu BemecTBa B pacTBOpE MPUMEHSACTCS B PACUETHBIX (JOPMYIIaX TUTPHMETPHUECKOTO aHATH3A!
. MOJIIpHAsl KOHIIGHTpaLUs YKBHBAJIEHTA BEIIECTBA B PACTBOPE;

. MOJISIpHAsl KOHIIEHTpALUs BEIIECTBA B PACTBOPE;

. IPOLIEHTHAs1 KOHLICHTPALKS;

. MOJIsUIbHAsI KOHLIEHTpaLKs

A WN~&M

. OCHOBHEIE CTTIOCOOBI TUTPOBAHUS, IPUMEHICMBIE B TATPUMETPHH:
. IpSIMOE THTPOBAHHUE;

. 00paTHOE TUTPOBAHMUE;

. TUTPOBAHUE 3aMECTHUTEILS;

. TATPOBAaHHUE OCHOBEI

A WN — O

. Kaknm MeTozioM THTpOBaHUE HE TPOBOJAT:
. METOJIOM OT/ICNBHBIX HaBECOK;

. B MEPHBIX K0OJIOax;

. METOJIOM IHIIETHPOBAHMS;

W N —= O\

7. ®axTop IKBHBAICHTHOCTH — 3TO KO3()(HUIINEHT, KOTOPHIH MOKa3bIBAET Kakas 9acTh
Y4acTBYIOIIEH B PEAKLIUU PEATIbHOM WK YCIOBHON YacTHLBI SKBUBAJICHTHA!

1. onHOMY TIPOTOHY;

2. OTHOMY TIO3UTPOHY;

3. OIHOMY RJIEKTPOHY;

4.01HOMY HEHTpOHY.

8. Uemy paBHa MOJISpHast KOHIICHTPANs SKBUBATICHTA THIPOKCHIA HATPHS B PACTBOPE, ECIIH
TUTP PACTBOPEHHOTO ruapokcuaa Hatpus paseH 0,0050 r/ma?

. 0,1 Monb/x;

. 0,125 mons/I;

. 0,20 momnp/1;

. 0,5 Momb/1.
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. Kaxkoit o6bem 0,01 mons/i pactBopa KOH tpebyercs mis Hewrpamm3anuu 100 M 0,03 mons/n HCI:
. 300 mi;

.30 Mg

. 100 m;

.10 M.
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10. Kakue MHIUKATOPHI MPUMEHSIOTCS B THATPUMETPUICCKAX METOIaxX:
1. KHCIIOTHO-OCHOBHBIC;

2. OKHCIINTEIbHO-BOCCTAHOBUTEIbHBIE:

3. METAIONHINKATOPBI,

4. pacTBOp IepMaHraHaTa Kajus.

Kpurepun onenxu:

OneHka «oTanuHo», 80-100%, NOBBILIEHHBIH YPOBEHb - CTYJEHT 3HAET TEOPETHUECKYIO OCHOBY METO/1a MOJIEKYJIIPHOM
CTIEKTPOCKOITIH, KOJIMYSCTBEHHBIE METO/IBI pacyeTa.

3HaeT u coOMI0aeT Ha MPAKTUKE HOPMBI II0 TEXHUKE O€30ITacHOCTH IpU paboTe B 1a00PaTOPHH.

CryzeHT crioco0eH caMOCTOSATENBFHO NPOBOAUTE, aHATM3UPOBATh U HHTEPIPETHPOBATD PE3YJIbTAThI IKCIIEPUMEHTA.

ITpumeHsieT KONMMYIeCTBEHHBIE METOBI IS 00paOOTKH Pe3yNIbTaTOB H3MEPEHHUH C HCIOIB30BaHHEM COBPEMEHHOH BEIYHCIUTEIIHLHON
TEXHHKH.

Ornenka «xopoioy, 70-80%, MoporoBbli ypoBeHb - CTYJEHT XOPOILO 3HAET TEOPETUUECKYI0 OCHOBY PAJa Pa3/eNioB aHATUTUIECKOI
XUMUH, KOJTMIECTBEHHBIE METO/IbI pacyeTa.

3HaeT U cOOTIOaeT Ha MPAKTHKE HOPMBI II0 TEXHHUKE O€30ITaCHOCTH IIPH padoTe B Ta00OPaTOPHH.

. CTyZeHT cnoco0eH NpOBOANUTE, AHAIN3UPOBATh M MHTEPIPETUPOBATH PE3YIBTATHI SKCIIEPUMEHTA IO PyKOBOACTBOM
HpernoaaBaTels.

CriocobeH MPUMEHATh KOJTMIEeCTBEHHBIE METOIBI [Tl 00pabOTKU pe3yNIbTaTOB H3MEPEHHH C MCITOIb30BaHIEM COBPEMEHHON
BBIYHCIINTEIBHON TEXHUKH.

O1eHKa «y10BIETBOPUTENbHOY, 50-70%, MOPOTroBEIi YPOBEHB - CTYAEHT B OOIIEM 3HAeT TEOPETUUECKYIO OCHOBY METO/a
MOJICKYJISIPHOH CHIEKTPOCKOIUH, KOJTMYECTBEHHbBIE METO/IbI pacueTa.

3HaeT U cOOFOaeT Ha MPAKTHKE HOPMBI TI0 TEXHHUKE O€30ITaCHOCTH IIPH padoTe B Ta00OPaTOPHH.

CTyIeHT YaCTUYHO CIOCOOEH IIPOBOIUTH U AaHAIM3UPOBATh PE3yIbTaThl IKCIICPUMEHTA 110]] PYKOBOJCTBOM IIPEHOAaBATEIS.
Croco0eH MPUMEHSTh 4acTh KOJINYECTBEHHBIX METOJOB 1JIsi 00OPabOTKH PE3yJIbTaTOB M3MEPEHHUH C HCIOIb30BAHUEM COBPEMEHHON
BBIYHCIIUTEIBHON TEXHUKH.

OreHKa «HEYAOBIETBOPUTEIIBLHO», MeHee 50%, ypoBeHb He c(hOPMUPOBAH - CTYAEHT HE BIIaCCT TEOPETUUECKOH OCHOBOI pa3enoB
AQHATMTHYECKOH XMMHH, KOJIMYECTBEHHBIMH METO/IaM U pacyeTa.




3HaeT u coOMI0aeT Ha MPAKTUKE HOPMBI II0 TEXHUKE O€30ITacCHOCTH IpU paboTe B 1a00PaTOPHH.
CryzeHT crnocoOeH POBOJUTH U BEIOOPOUHO aHAIM3UPOBATh PE3YIIbTAThl IKCIIEPUMEHTA M0/ PYKOBOACTBOM IIPEIIOIaBaTellsl.
CTyIeHT orpaHHYeHHO CIIOCOOCH PHMEHSTE YacTh KOJIMYECTBEHHBIX METOIOB I 00pabOTKH Pe3yIbTaTOB N3MEPECHHUH.

Texymmii KoHTposb 1. CrilbHBIE, Clla0ble HIEKTPOIMUTHL, THAPOIN3 CONIEH, OKMCIUTENBHO-BOCCTAHOBUTEIbHOE paBHOBecHe. 111
cemecTp

1. ITo xaxo#t popmyJie paccunThiBaeTcs pH pacTBOpa ciaboii KUCIOTHI:
a) Pu= (2)Pxk-TBI — (¥2)lgCK-THI

6) Pu=-1gCx-THl

B) Pu = (*2)Pkk-1bI + (12)lgCK-THI

2. YKaxuTe BepHOE ypaBHEHHUE IJIs1 KOHCTAHTHI paBHOoBecus (Kp) peakrum:
Aa+ BB« Cc+Dd

a)  Kp=[C][DJ[A][B]

6) Kp=[C]c:[D]d/[A]a-[B]b

B) Kp=[A][B]/[C][D]
r) Kp=[AJa-[B]b/[C]c [D]d

3. VkaxkuTe ABa clabbIX AIEKTPOIUTA U3 TIEPEUNCIICHHBIX COSTUHEHUH:
NH40H; HNO3; HNO2; H2S04; KOH; HF; HCI; Na2SO4.

A) NH40H, HNO2;

6) HNO3, HF;

B) Na2SO4, KOH;

r) HCIl, H2SO4

4. CumnbHbIE DIIEKTPOIUTHI B BOIHBIX PaCTBOPaX IUCCOLMUPYIOT:
a) MOJIHOCTHIO;

0) yacTHYHO;

B) HE JIUCCOIUHPYIOT;

T') AUCCOLMUPYIOT B 3aBUCHMOCTH OT HOHHO# CHJIBI pacTBOpa

5. Kak ko3¢ duitiieHT akTHBHOCTH HOHOB f CBSI3aH ¢ KOHIIEHTpaIel HOHOB B pacTBoOpe?

A)a=f-c
6)a=f/c
B)f=a-c

6. Kucnast cpeia BOJJHOTO pacTBOpPa XapaKTePU3yeTCst:
a) [H+] = [OH-]=10-7 m/n

6) [H+] > 10-7 m/n

B) [H+] < 10-7 m/n

7. B cymme pH u pOH cocrasistor:
a) 14
0) 12
B) 11
r) 13

8. 3 mepeuyrcaeHHbIX JUraHI0B ykaxuTe ougaentarusiid urana: CO32- ; DITA; CN- ; Cl- ; OH- ; 3THIEHIITHKOIb:
a) CO32—-

6) CI-

B) OH-

r) OATA

9. Ykaxute ypasHeHue HepHcTa AT peOKC-3IIEKTPOIOB!
a) E=E°+(0,059/n) 1ga(Men+)

6) E=E°+(0,059/n) 1g(aOx / aRed)
B) E=E°

10. Yemy paBHO NpoH3BeJECHUE aKTUBHOCTH XpoMaTa cepebpa Ag2CrO4:
a) [TA=a2Ag+ - aCrO42-
0) ITA= [Ag+]2 - [CrO42-]

B) [TA=aAg+- aCrO42-




T) TTA= [Ag+] [CrO42-]

11. BoccranoButens B mporecce npotekanus Red-Ox peaknuu:
a) IPUCOEINHSET 3IEKTPOHBL, IPH 3TOM BOCCTAHABIIMBACTCS,;

0) oTAaeT DIEKTPOHBI, IPU ITOM OKHCIISIETCS;

B) HE U3MCHSICT CTCIICHU OKHCIICHHSI.

12. KaxoBa cpena Bogaoro pactsopa NaNO2, ecu yka3aHHas CONb IOJJBEPraeTCs TUAPONU3Y:
a) OCHOBHasl;

0) xucnas;

B) HEHTpaIbHas;

r) cnaboKucas.

13. OxucnuTens B nponecce nporekanus Red-Ox peaknnu:
a) IPUCOEIUHSET IEKTPOHBI, IPU 3TOM BOCCTAHABIMBACTCS;
0) oTAAET BNIEKTPOHBI, IPH 3TOM OKUCIICTCS;

B) HC U3MCHACT CTCIICHU OKUCJICHUA.

14. To kakoii popmyJie paccuUThIBaeTCsl KOHCTaHTa ruapoinza CuSO4:

a) Kruap = KH20 / Kocu
0) Kruap = KH20 / Kk-Thr
B) Kruap = KH20 / KocH Kk-Tb1
15. Kakas xucnora obpasyercs ipu rujponnse kapooHara ammonust (NH4)2CO3, eciu collb THAPOITH3YETCS MOTHOCTHIO:
a) H2CO3
6) H2SO4
B) HNO3
r) H2S

Kpurepuu onenku:

OneHka «oTanuHo», 80-100%, NOBBIIEHHBIH YPOBEHb - CTYJEHT 3HAET TEOPETHUECKYIO OCHOBY METO/1a MOJIEKYJIIPHOM
CTIEKTPOCKOITHH, KOJIMUYECTBEHHBIE METO/BI pacyeTa.

3HaeT 1 coOJI0IaeT Ha MPAKTUKE HOPMBI IO TEXHUKE 0€30MacHOCTH Npu paboTte B 1a00paTopHuH.

CryzeHT criocoOeH caMOCTOSATENBHO IPOBOAUTE, aHATM3UPOBATh U HHTEPIPETHPOBATD PE3YJIbTAThI SKCIIEPUMEHTA.

[IpumeHseT KOTMIeCTBEHHBIE METOIBI I 00pPaObOTKN Pe3yNbTaTOB H3MEPEHHH C UCIIOIb30BAHIEM COBPEMEHHON BHIYHCIIHTEIIEHOM
TEXHHKH.

OrneHka «xopoioy, 70-80%, Moporosbli ypoBeHb - CTYJEHT XOPOILO 3HAET TEOPETUUECKYIO OCHOBY P Pa3/eioB aHAIUTUIECKOI
XUMHWH, KOJIMYECTBEHHBIC METO/IBI pacyeTa.

3HaeT u coOTI0AaeT Ha MPAKTHKE HOPMEI 110 TEXHUKE O€30ITaCHOCTH IPU padoTe B Ta00OPaTOPHH.

CryzieHT crioco0eH MPOBOANTE, AHATM3UPOBATh U MHTEPIPETHPOBATH PE3YJIbTAThl AKCIIEPUMEHTA MO/ PYKOBOICTBOM
HpeToaBaTels.

Crioco06eH MPUMEHATh KOJTHIEeCTBEHHBIE METOIBI I 00pabOTKM pe3yNbTaTOB H3MEPEHHH ¢ MCIIOIb30BaHIEM COBPEMEHHOMN
BBIYHUCIIUTENBHON TEXHUKH.

OreHKa «y10BIEeTBOPUTENBbHOY, 50-70%, MOPOroBhIi YPOBEHB - CTYAEHT B OOIIEM 3HAET TEOPETUUECKYIO OCHOBY METO/a
MOJIEKYJISIPHOH CIIEKTPOCKOIHH, KOJIMYECTBCHHBIE METO/IBI pacdera.

3HaeT u coOTI0AaeT Ha MPAKTHKE HOPMBI 110 TEXHUKE O€30ITaCHOCTH IpU paboTe B T1a00OPaTOPHH.

CTyzieHT YaCTUYHO CIIOCOOEH MPOBOJMTH M AaHATM3UPOBATh PE3yJIbTaThl SKCIIEPUMEHTA 110]] PyKOBOJCTBOM IIPENOaBaTeNsl.
Crnoco0eH MPUMEHSTh 4aCTh KOIMYECTBEHHBIX METOJO0B 1JIsl 00OPaOOTKH PE3yJIbTaTOB H3MEPEHHUH C HCIOIb30BAHUEM COBPEMEHHON
BBIYHUCIIUTEIBHON TEXHUKH.

OreHKa «HEYAOBIETBOPUTEIBLHO», MeHee 50%, ypoBeHb He c(hOPMUPOBAH - CTYAEHT He BIIaIeeT TEOPETUUECKOH OCHOBOI pa3enoB
AQHATMTHYECKOH XMMHH, KOJIMYECTBEHHBIMI METO/IaM U pacyeTa.

3HaeT U coOMoaeT Ha IPAKTHKE HOPMBI 10 TEXHHKE 0€30MacHOCTH IpH paboTe B 1ab0paTopui.

CTyneHT crocoOEH MPOBOANTH U BEIOOPOYHO aHATM3UPOBATH PE3yIBTATHI KCIIEPUMEHTA IO PYKOBOJICTBOM IIPETIOaBaTEeIs.
CTyzieHT OrpaHHYEeHHO CIIOCOOCH NIPUMEHSTh YacTh KOJIMYECTBEHHBIX METOIOB JUIsi 00pabOTKU pe3ybTaToOB U3MEPEHHI.

[TpuMepHbIe TECTOBBIE 3aaHUS [T TEKYILIETO KOHTPOIs 2. I'oMOreHHOE, TeTepOreHHOE PABHOBECHE, THIPOIN3 COIEH, pelOKC-
paBHOBecHe, paBHOBECHs KOMILIeKcooOpazoBanus. Cemectp 3.

1. B kaKkyIo cTOPOHY CMEIIIEHO paBHOBECHE B PACTBOPE CIIa00H YKCYCHOW KHCIIOTHI:
CH3COOH « CH3COO- +H+

a) BIICBO;

0) BIIpaBo;

B) HE CMEIIEHO;

T') AUCCOLUUPYET MONTHOCTBIO.

2. VKakuTe ABa CHJIbHBIX 3JEKTPOINTA U3 NEPEUHUCIEHHBIX COEIMHEHU!
H2CO3; H2S04; NaOH; HCN; H2S; NH40OH.
a) H2CO3, H2S04,




6) H2S04, NaOH;
B) H2S, NH40H;
r) NaOH, H2CO3

3. Yemy paBHo npoussegenue [H+]-[OH-] 11t BOTHBIX pacTBOpPOB:
a) 10-14

6) 10-12

B) 10-7

r) 10-11

4. Yemy paBeH BOZOpOHBIH MoKa3arens pH:
a) pH = -lg [H+]

0) pH =-lg CH+

B) pH = Ig [H+]

r) pH = -1g [OH-]

5. Bribepute BepHBIE COOTBETCTBHUS

Kimrou:

3HaveHue: Bepunlii oTBeT:
ypaBHEHHE JUIsl pacueTa BOJOPOIHOrO IoKa3arelst (KHCIOTHOCTH cpenbl) OydepHoro pactBopa  pH = pKkucnoter + Ig
(Ccomn /CkucmoTsl)

ypaBHenue Heprcra s sanekrponos 1 pona E =EO0 + (0,059/n) - 1lgaMen+

BOJIOPOAHBIN 10KA3aTeIb PABEH
pH = -lg [H+]

I‘PIIIpOKCPIJ'ILHBIﬁ TI0Ka3aTeJib PaBCH

pOH = -Ig [OH-]

KH20 = [ H+]-[OH-]

6. IIpu ruaponuze conu Na3PO4 o nepBoii CTyIEHU peakiys BOJHOW CpeJIbl:
a) IIeJI0vHas,;

0) kucnas;

B) HEHTpaNbHas;

T) caboKucas.

7. BoccranoBurens B npouecce nporekanus Red-Ox peakuun:
a) OTJAeT JIEKTPOHBI;

0) IPUCOEUHSET AIIEKTPOHEI,

B) HE U3MEHSCT CTEIICHU OKHUCIICHHUS.

8. YpaBHenue HepHcTa 11t pe1oKC 3JIEKTPOOB MOKA3bIBAET 3aBUCUMOCTh:

1. paBHOBECHOTO NTOTEHIIMAJIA B PACTBOPE OT CTaHAapTHOro noteHiwana EQ nannoit penoxce maper Ox/Red u oT oTHOImCHHS
AKTUBHOCTEH (MJIM KOHIIEHTPALMil) OKUCIEHHON U BOCCTAHOBIECHHOM (hOPM STOM pEIOKC Maphbl.

2. paBHOBECHOT'O IOTEHIIMANIA B PACTBOPE OT OTHOIICHUS aKTUBHOCTEH (MJIM KOHIIEHTPALNH) OKUCICHHOH M BOCCTaHOBJIEHHON
(hopM 3TOH peoKC Mmaphl.

3. paBHOBECHOTO TTOTEHNIMAJIA B pacTBOpPE OT CTaHAapTHoOro noreHnuana EQ qanHoit pexoxe mapst Ox/Red.

9. VkakuTe npaBuiibHOE Ha3BaHUe KoMIiekcHoro coenuuerus K3[Fe(CN)6]:
a) rexcarmanogeppat (I11) xamns;

6) rekcarmmanogeppar (II) kamus;

B) rekcanuanodeppar.

10. Beibepure BepHBIC COOTBETCTBHS

3HayeHue: Bepuslii oTBeT:
CUJIBHBIU 3JIEKTPOJIUT H2S04
cnabblil DJIEKTPOIUT NH40H

rexcanmanodeppat (I1I) kamms K3 [Fe(CN)6]
TUAPOKCHIIbHBIN ITOKa3aTelNb pOH
[Zn(H20)412+

11. YkaxxuTe JBa CIa0bIX IEKTPOJINTA U3 TICPEUNCIICHHBIX COCTUHCHU:
NH40H; HNO3; HNO2; H2S04; KOH; HF; HCI; Na2SO4.
a) NH40H, HNO2;




6) HNO3, HF;
B) Na2S0O4, KOH;
r) HCIl, H2SO4

12. Kucnas cpea BOTHOTO pacTBOpa XapaKkTepu3yeTcs:
a) [H+] = [OH-]=10-7 m/n

6) [H+] > 10-7 m/n

B) [H+] < 10-7 m/n

13. YeMy paBHO NpOH3BEICHHE aKTHBHOCTH Xpomara cepebpa Ag2CrO4:
a) [TA=a2Ag+ - aCrO42-

6) [TA=[Ag+]2 - [CrO42-]

B) [TA=aAg+ - aCrO42-

r) [TA=[Ag+] -[CrO42-]

14. B cymme pH u pOH cocrapnsior:
a) 14
0) 12
B) 11
r) 13

15. Ykaxurte BepHOE ypaBHEHHUE ATl KOHCTAaHTHI paBHOBecus (Kp) peakiun:
aA+BB & cC+dD

1 Kp =[C]-[D}/[A][B]

2 Kp = [C]c[D]d/[A]a -[B]b

3 Kp = [A][BJ[C][D]

4 Kp =[A]a:[B]b /[C]c -[D]d

16. Oxucnurens B mpouecce nporekanus Red-Ox peaxuun:
a) IPUCOCINHSIET SIICKTPOHBI, IIPU 3TOM BOCCTAHABIIMBACTCS;
0) OTAaeT MEKTPOHBI, TPH ITOM OKHCIISICTCS;

B) HE M3MEHSET CTEIICHH OKUCIICHHUS;

T') CHaYyaJIa MPUCOSIUHSAET IEKTPOHBI, 3aT€M — OT/aeT.

17. Kaxosa cpena BogHoro pactsopa NaNO2, ecnu yka3aHHas COJIb ITOABEPraeTCs THIPOIH3Y:
a) OCHOBHaf;

0) kucnas;

B) HEHTpasbHas;

r) cmaboKucas.

18. Tlo kakoii nmpuunne NaOH B kauecTBe npumecu copepxut Na2CO3:

1. NaOH normnomaer CO2 u3 Bo3ayxa U YacCTHYHO npeBparnaercs B kapoonat: 2NaOH + CO2 = Na2CO3 + H20
2. BO3MOXKHO, TIEpeMeNIaIi PaCTBOPHI YKAa3aHHBIX BEIIECTB

3. ciy4aifHO MOSBHJICS.

4. HeCOBEpIICHHAS TEXHOJIOTHS MPOMBINIIEHHOTO por3BoacTBa NaOH

Kpurepuu onenku

Onenka «oTanyHo», 80-100%, NOBIIEHHBIH YpOBeHb. OLEHKA «OTIMYHO» BBICTABIISETCS CTYJEHTY, €CIIU:

CryneHT mokasai IpoYHble 3HAHUST OCHOBHBIX ITOJIOKEHUH YIEOHOH MUCIIMTUTHHBI, YMEHHE CAMOCTOSTEEHO BBIITOIHSTH TECTOBEIC
3a7aHusl.

Hmeet npesacTaBieHne 00 OCHOBHBIX 3aKOHAX CTEXHOMETPHH; OCHOBAX YYCHUS O CKOPOCTH XUMUYECKOH PeaKkIiu, XHMAYECKOM
PaBHOBECHH. O PACTBOPAX CHIIBHBIX M CIA0BIX IEKTPOINTOB; O CTPOCHUH aTOMa; TEOPHIO XUMHUYECKOH CBSI3U; 00 OKHCIUTEIHHO-
BOCCTaHOBHTENBHBIX PEAKIUAX; KOMIUIEKCHBIX COCTMHEHUSX.

BrnaneeT coBpeMEeHHON XMMHUYECKOH TEPMUHOJIOTHEH, OCHOBHBIMH HaBBIKaMH OOpaIleHus ¢ 1a00paTOPHBIM 000PYAOBaHUEM U
MOCY/IOH.

Oruenka «xopoto», 60-80 %, moporosslit ypoBeHb. OIIEHKa «XOPOIIO» BHICTABISAETCS CTYACHTY, €CIIH:

CryIeHT nmokasan JOCTaTOYHO XOPOLINe 3HAHHUSI OCHOBHBIX MOJOKEHHH yueOHON AUCIUIIIMHEI, yMEHUE CAMOCTOSTEIBHO U BEPHO
BBINOJIHATH TECTOBBIE 3aJaHUs TI0 OCHOBHBIM pa3jieiaM JAUCLUILIHHEIL.

Hmeet ob1ee npencraBieHre 00 OCHOBHBIX 3aKOHAX CTEXHOMETPUH; OCHOBAX YUCHHUS O CKOPOCTH XUMUYECKOH peakIvy,
XUMHUYECKOM PaBHOBECHH, O PACTBOPAX CHIBHBIX U CIIAOBIX JIEKTPOIUTOB; O CTPOSHHU aTOMa; 3HAKOM C TEOpUEH XUMUUECKON
CBSI3U; C OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIMU PEAKIMAMU; C KOMIIJIEKCHBIMU COSIMHEHUSMH U C UX CBOUCTBAMHU.

BrageeT nndopmarueil 0 XdkMHH 3HAYAMBIX JUIS1 )KUBBIX OPraHU3Max OMOTeHHBIX HJIEMEHTOB, O BO3ACHCTBUHM TOKCHYHBIX
3IIEMEHTOB Ha OMOJIOTHYECKHE CHCTEMBI.

BrnaneeT coBpeMEeHHON XUMUYECKOH TEPMUHOJIOTHEH, OCHOBHBIMHI HAaBBIKaMH OOpAIIeHus ¢ 1a00paTOPHBIM 000PYAOBaHUEM U
MOCYI0H.

OrneHka «ya0BIeTBOPUTEIBHOY, 50-59 %, moporoBsiii ypoBeHb. OlLEHKA «yI0BIETBOPUTEIHHOY BBICTABIISIETCS CTYACHTY, €CIIH:
CryneHT mokasan 3HaHHWE OCHOBHBIX IMOJIOKEHUH YIeOHOH MUCIUTUTMHBI, YMEHHE TIPABIIIFHO BBITIONHATE YaCTh TECTOBBIX 3aJaHUH.
Nwmeet ob1ee npencTapieHne 006 OCHOBHBIX 3aKOHAX CTEXMOMETPHH; OCHOBAX YUEHHUS O CKOPOCTH XUMUYECKON PEaKIHH, HMEET




HOHSTHUS O XUMUYECKOM PaBHOBECHH, O PACTBOPAX CUIIBHBIX U CIA0BIX AIEKTPOIUTOB; O CTPOCHUH aTOMa; 3HAKOM C Teopueil
XUMHUYECKOH CBSI3H; C OKHCIUTENBHO-BOCCTAHOBUTENBHBIMH PEAKIIUAMMU; C KOMILUIEKCHBIMHU COEANHEHUSIMU.

BrageeT coBpeMeHHOI XUMHYIECKOH TEPMHHOJIOTHEH, OCHOBHBIMH HABBIKAMH OOpAIIeHHs C 1a00paTOpHEIM 000pYIOBAHIEM H
MOCYIOH.

O1eHKa «HEYAOBIETBOPUTEIBHO», MeHee 50%, ypoBeHb He chopMupoBaH. OLieHKa «HEYI0BIETBOPUTEIBHOY BBICTABIACTCS
CTYZEHTY, €CITH:

Cryzaent He BoinonHsaeT 70 % TECTOBBIX 3aJaHUM.

CryzneHT mokasai ciadble 3HAHHS OCHOBHBIX HOJIOKEHUH yIeOHON AUCIUILTHHEL, IPABUIIBHO BBITOTHIII MATYI0 YacTh TECTOBBIX
3aJaHUH.

Hmeet obmee npencraBieHre 00 OCHOBHBIX 3aKOHAX CTEXHOMETPUH; OCHOBAX YUCHHS O CKOPOCTH XMMUIECKOH PEaKIINH, UMEeT
cy1abble MOHATHSA O XMMHYECKOM PAaBHOBECHH, O PACTBOPAX CHIIBHBIX M CJIA0BIX 3TEKTPOIUTOB; O CTPOCHUU aTOMa; YaCTUYHO 3HAKOM
C Teopuell XUMUYEeCKoil CBs3M; MMeeT caboe MpeACTaBIeHHe 00 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX; O KOMIIEKCHBIX
COETUHEHHSX.

Brnaneer coBpeMeHHO! XUMHYECKOH TEPMUHOJIOTHEH, OCHOBHBIMH HaBBIKAMHE OOpAaIIeHHUS ¢ 1ab0paTOpHBEIM 000pyIOBaHUEM 1
HOCY IOM.

ITpuMepHBIe TECThI A TEKyLEro KoHTpouis 2. Pasnen: Ontuueckue MeTonsl aHanu3a. IV cemectp

. 3akon JlamGepTa-byrepa bepa BeipaxkaeTcsi ypaBHEHHEM:
.A/l=E-—c

. T=1/To- 100%

.A=Elc

W N = =

. 3aKOH ITUTUBHOCTH MTPUMEHUM K KaKOH BETMYNHE MOJICKYJISIPHOHN CIIEKTPOCKOITHU:
. KOHIIEHTpAIIXs BEIECTBa

. OIITHYECKas INIOTHOCTh PacTBOpa

. MOJIIPHBIN KO3()(UIUCHT ITOTIIOMICHHS

W N —= N

. Kakoit Meton He ucnone3yercs B aOCOPOIIOHHOM (MOJIEKYIAPHON) CIIEKTPOCKOIHU:
. MeToJ1 100aBOK

. METOJ TPayHpOBOYHOTO Irpaduka

. METOJ| TPUOIKCHUH

W N = W

4. C xaKoi 1eNbI0 MPOBOAST XOJIOCTON ONBIT?

1. JInst ydeTa 3arpsi3HEHHA U OTEPb, POUCXOISIINX B IMPOIIECCE MOATOTOBKU aHATU3UPYEMOTO BEIIECTBA K aHAIHN3Y U B XOJIE
aHamm3a

2. IIpoBepHTh MOTY4YCHHBIC SKCIICPHMCHTAIILHBIC TaHHBIC

3. Tak TpeOyeTcs COriTacHO METOMKAM OIpeIeICHU

5. Kak TpeOyeTcst HOArOTOBUTH KIOBETHI AJIsl U3MEPECHUSI ONTHYCCKON MJIOTHOCTH HCCIEAyEeMOro pacTBopa?

1. KroBeTsI 111 U3MEPEHUsI ONITHYESCKON INIOTHOCTH TIIATSIIFHO BBIMBITh KOHIICHTPHPOBAHHOM COJISTHON KHCJIOTOM, 3aT€M BOJION M
HCCIIEIyeMbIM PaCTBOPOM.

2. [TpOMBIBAOT 3TUIIOBBIM MM METHIOBBIM CITUPTOM

3. [IpotupatoT GpUALTPOBATLHON OyMaroi

4. TIpoMBIBarOT JIFOOBIM OPTaHUIECKAM PACTBOPUTEIIEM

. ATOMHO-3MHCCHOHHAsI CTIEKTPOCKOITHSI OCHOBAHA:

. Ha MCITyCKaHUH M3JTyYCHUs aTOMaMHM, BO30YKICHHBIMUA KHHETHYECKOH 3HEPrHeil I1a3Mbl, JyTOBOTO MIIM UCKPOBOTO pa3ps/a.
. Ha TIOTJIONICHNH HEBO30Y K IEHHBIMH aTOMaMH H3JTyUeHHUS OT BHEITHETO HCTOYHUKA

. Ha BO30YKICHIH BHYTPEHHHX HJICKTPOHOB MOJIEKYI.

W N —= O\

. Kakue BBIZIETSIOT METO/IBI aHATTM3a B CITydae MOTJIONICHHUS BEIECTBAMH HEMOHOXPOMATHIECKOTO U3TyICHHSI:
. Beigenstot goTtokonopumeTprueckie (KOJIOpUMETPHUECKIE) METO/IBI aHATH3a

. Beiensirot poToKonOopuMeTpUYECKHe U CIIEKTPO(HOTOMETPUIECKIE METOIBI aHAIN3a

. Bernensiror komopuMeTprdeckie ¥ CHeKTpo(hoTOMETPHYESCKUE METOIBI aHATIH32a

. Beiensror ¢poTokonopuMeTpuieckue, KOJIOPUMETPUIECKUE B CIIEKTPO(HOTOMETPUIECKHE METOIHI aHAIN3a

AW~

. Uro U3 yKa3aHHOr0 HE HCIONB3YeTCs JIs aTOMU3AIMU U BO30YKICHHUS TPOOBIL:
. TUTaMst

. KaTapoMeTp

. Ayra

. UICKpa

LW — 0

. 3. ATOMHO-3MHICCHOHHAsI CIEKTPOCKOIHSI OCHOBaHa:

. Ha UCIYCKaHUU U3JTyYEHHs aTOMaMH, BO30YKIEHHBIMH KHHETUIECKOM dHEPTUEH MI1a3Mbl, IyTOBOIO MM HCKPOBOTO pa3psa.
. Ha MOTJIONMICHUY HEBO30YKICHHBIMHA aTOMaMH M3ITy4SHHS OT BHEITHETO NCTOYHHKA

. Ha BO30Y)KJICHUH BHYTPEHHHX JJIEKTPOHOB MOJIEKYIL.

W = o




10. Kaxast 00:1aCTh 3JI€KTPOMarHUTHOTO CIIEKTPa COOTBETCTBYET CIIEKTPOCKOIMHU B BUIUMOM 00IaCTH:
1. 400 — 760 a™m

2. 180 — 400 um
3.1000 — 106 um
4.10—- 180 um

Kpurepun ouenku:

Omenka «oTauIHOY», 80-100%, NOBBIICHHBIN YPOBEHBb - CTYICHT 3HAET TEOPETUUECKYI0 OCHOBY METOJa MOJICKYJIIPHON
CMEKTPOCKOIHUH, KOIMUYECTBEHHBIE METO/Ibl PacyeTa.

3HaeT U coOMoAaeT Ha IPAKTHKE HOPMBI 10 TEXHHKE 0€30MacHOCTH IpH paboTe B 1a00paTopu.

HmeeT nmpakTHYECKUH OMBIT PA0OTHI HA aHATUTHIECKHX MprOopax. CTyJeHT CHOCOOEH CaMOCTOSTENBEHO IPOBOAUTD,
aHAINU3UPOBATh U HHTEPIPETUPOBATH PE3yNITATHI IKCIIEPUMEHTA.

[TprMeHsieT KOMMYECTBEHHBIE METO/IBI JUIsl 00PaOOTKHU Pe3yIbTaTOB U3MEPEHHUIT C NCIIONB30BAHHEM COBPEMEHHOM BHIUMCIINTENBEHON
TEXHHKH.

OrmeHka «xopooy, 70-80%, OporoBbIii YpoBEHb - CTYJECHT XOPOILO 3HAET TEOPETUIECKYI0 OCHOBY METOJ[a MOJICKYIIPHON
CMEKTPOCKOIHIH, KOIMUECTBEHHBIE METO/Ibl PacyeTa.

3HaeT U coOMoaeT Ha IPAKTHKE HOPMBI [0 TEXHHKE 0€30MacHOCTH IpH paboTe B 1a00paTopu.

VmeeT npakTHYECKUH OIBIT Pa0OTHI HA aHATUTHIECKUX MpHOopax. CTyJeHT cocoOeH POBOIUTE, aHATM3UPOBATh U
UHTEPIPETUPOBATH PE3yIbTAThI IKCIIEPUMEHTA O PYKOBOJICTBOM MPENOaBaTes.

Cnoco0eH MPUMEHSATh KOJINYECTBEHHBIE METOABI 11 00pabOTKH Pe3yJIbTaTOB U3MEPEHHH C HCIIOJIb30BaHUEM COBPEMEHHON
BBIYHUCIIUTEIBHON TEXHUKH.

OreHKa «yIOBIETBOPUTENBbHOY, 50-70%, OPOTOBEIN YPOBEHB - CTYAEHT B OOIIEM 3HACT TEOPETHUECKYIO OCHOBY METOAa
MOJIEKYTISIPHOH CIIEKTPOCKONHHU, KOTMYECTBEHHBIE METO/IbI pacyeTa.

3HaeT U coOMoAaeT Ha IPAKTHKE HOPMBI 10 TEXHHKE 0€30MacHOCTH IpH paboTe B 1a00paTopu.

VmeeT nmpakTHYECKU OMBIT PAOOTHI HA AaHATUTHIECKHX MpHOopax. CTyIEHT YaCTHYHO CIIOCOOEH NMPOBOIUTE M AaHAIN3HUPOBATh
pe3yJbTaThl IKCIIEPUMEHTA MO PYKOBOACTBOM MperoaBaTes.

Crnoco0eH MPUMEHSTh 4aCcTh KOJIMYECTBEHHBIX METOJ0B 1JIsl 0OPaOOTKH PE3yJIbTaTOB M3MEPEHUH C HCIOIb30BAHUEM COBPEMEHHON
BBIYHCIIUTEIBHON TEXHUKH.

OreHKa «HEYAOBICTBOPUTEILHO», MeHee 50%, ypoBeHb He c(hOPMUPOBAH - CTYAEHT He BIaieeT TEOPETUUECKO OCHOBOI MeToaa
MOJIEKYIISIPHOH CIEKTPOCKOMHHU, KOMTHUECTBEHHBIME METOJJAMH pacyeTa.

3HaeT U coOMoIaeT Ha IPAKTHKE HOPMBI 10 TEXHHKE 0€30MacHOCTH IpH paboTe B 1ab0paTopu.

Vmeet orpaHU9IeHHbIN TPaKTHIECKUH OMBIT pabOTH HAa aHATMUTHYECKUX TprOopax. CTyAEHT cIocoOeH MPOBOIUTE M BEIOOPOTHO
AHAIU3UPOBATh PE3yIbTAThl IKCIIEPUMEHTA 110]] PYKOBOJACTBOM IIPENOAaBaTeIs.

CTyzieHT OrpaHHYEHHO CIIOCOOCH IIPUMEHSTh YacTh KOJIMYECTBEHHBIX METOIOB JUIsl 00pabOTKU pe3yIbTaTOB H3MEPEHHH.

Bomnpocs! KoITOKBIYMOB, 00pa3iibl KOHTPOJIBHBIX pabOT, TEMBI I KPYTJIOTO CTONA, TEMBI KypCOBBIX PaboT, IPUMEpHEIE
KOHTPOJIBHBIE BOIIPOCHI MO sty TeM MpuBeAeHs! B [Ipunoxennn 1.

5.3. TeMbl NHCBEMEHHBIX PadoT (3cce, pedepaThl, KypcoBbIe pa6OThHI H AP.)

MIPUMEPHBINA TIepeYeHb TEM KYPCOBBIX pa0OT 110 aHATNTHYECKONH XUMHUH

. KonmmuectBennoe coneprkanne psijia TSHKEIBIX METALUIOB B PACTUTEIBHOCTH TEXHOT€HHBIX TeppuTopuil PecrryOnmku Anraid.
. Oprannyeckne ocauTeIN B TPaBUMETPHUCCKOM aHAIN3E.

. [lorpemHocTy TUTPOBAHUSL.

. MeToab! aHanM3a NpUPOIHBIX M CTOYHBIX BOJ C TIPEIBAPUTEIILHBIM KOHIICHTPUPOBAHHEM MHUKPO3JIEMEHTOB.
. IlppuMeHeHne BOIBTaMIIEPOMETPHUH AJIS OTIPENEIICHNUS] OPTaHUIECKUX COEANHEHUH.

. ATOMHO-a0COpOLIMOHHBIN METO/ aHaIN3a IPUPOIHBIX 00BEKTOB Ha COJIEPIKAHHUE TIKEIBIX METAILIIOB.

. CoBpeMeHHbIE Pa3HOBHIHOCTH MOJISIPOTpadHH.

. Onpenenenue coepikanus psijia TSHKEIbIX METAJUIOB B 00BEKTaX  OKPY’KaloILeH cpesibl METOJI0M HHBEPCUOHHOM
BOJIbTaMIIEPOMETPHH.

9. NoHCeneKTUBHBIE AIEKTPOBI.

10. MeToa HHBEPCHOHHOW BOJIbTAMIIEPOMETPUH.

11. KonraecTBeHHOE COIepKaHue Psia TSHKEIBIX METALIOB B PACTHTEIEHOCTH TEXHOTCHHBIX TeppUTOpHi PecryOmmuku AnTai.
12. Coneprxanne cyMMbI ()JIABOHOHJOB B PETMOHATIBHOM PAaCTHUTEIBHOM CHIPhHE.

13. AToMHO0-a0COpOIMOHHBIN METO/T aHAIN3a TIPUPOIHBIX 00BEKTOB Ha COIEPKAHHE TSDKEIBIX METAJLIOB.

14. Ompenenenne coaepKaHus psaa TSHKEIBIX METAIIOB B OOBEKTaX — OKPYIKAOIMIEH Cpesl METOIOM MHBEPCHOHHOM
BOJIbTaMIIEPOMETPHH.

15. Merozpl pa3nokeHus Ipod HEOPraHMYECKUX U OPTAaHUYECKHUX BEIECTB.

16. Meroz ra3oBoii xpoMaTorpadpuu.

17. MeToz TOHKOCJIOHHOM XpoMaTorpadpuy.

18. MeTozpl pa3iokeHHs IPoO HEOPTaHMYECKUX U OPTaHUYECKHUX BEIECTB.

19. Coneprkanue acKOpOMHOBOW KUCIIOTHI B TUIOJIAX U ATO/IAX.

OO DN W~




20. 307bHOCTD U BIAKHOCTH TOP(SHBIX U MIOYBEHHBIX 00PA3I[OB.

21. POTOpHI)Ie HUCIApUTECIIN IJId JUCTUIIIAINU, KPUCTAIJIM3AU U KOHIIECHTPUPOBAHUS IIPOAYKTA.
22. ConepxaHue TyOMIBHBIX BEIIECTB B PACTUTEIHHOM CBIpEE.

23. XapakTepHuCcTHKa MOTEHIIMOMETPUIECKOTO METOa aHAIM3a.

24. MeToa KOHAYKTOMETPUU

25. OnpeneneHre TyMHHOBBIX KACIIOT TOp(a BECOBBIM METOJIOM.

Kputepun onieHKH KypcoBO# paOOTHI 110 AHATUTHYECKOH XUMUHU

- OIICHKA «OTIMYHOY» BHICTABIIICTCS CTYJCHTY, SCIIH:

CTyIeHT cocTaBHII KpaTKHid 0030p OMMCAaHHBIX B IUTEPATyPHBIX NICTOYHMKAX METOAOB ONpEACTICHNS YKa3aHHOTO dJIeMeHTa (FITH
COEIIHEHUS) 1 000CHOBAJ BEIOOP METO/Ia aHAIIN3a MCCIIEyeMOro 00beKTa, NCXO U3 CeNN()UKN IIOCTaBICHHON 3a/1a4H, ydeTa
XAMHUYECKOU (POPMBI COSTMHEHNS, HATHYHS ITPUMECEH, COIep KaHus pasia Ipyrux KOMIIOHEHTOB B HCCIIEAYEMOM OOBEKTe.

CTy}IeHT oA pyKOBOACTBOM IIpETIogaBaTeid BI)I6paJ'I ONTHUMAJILHBIN METO (l)I/ISI/IKO-XI/IMI/IquKOFO HUCCICOA0BAaHHUA, HCXOJA U3
CBOMCTB HCCIIEYEMbIX OOBEKTOB U ONPEEIISIEMbIX KOMIIOHEHTOB (C y4ETOM BO3MOKHOCTEH JIabopaTopuu (hPU3UKO-XUMHUYECKUX
MeTolI0B uccieaoBanusi ET'®).

CTyIeHT BlajeeT MpaBUIaMH TEXHUKH 0C30MaCHOCTH MPHU padoTe B XMMUYECKOM J1a00paTOPHH, YMEET MPOBONTH
CTaTUCTHYECKYIO0 00pabOTKY MOTyUCHHBIX TAHHBIX B XOJIC BHITIOHEHUS SKCIICPUMCHTAIBHON YaCTH KyPCOBOH pabOTHI, IO
PYKOBOJICTBOM HAYYHOTO PYKOBOAUTEIIS IPOBET 00CYKICHUE MOTyYCHHBIX PE3yIbTaTOB U COIIOCTABMII UX C JAHHBIMU
JUTEPATyPHBIX UCTOUHUKOB.

CTpyKkTypa KypcoBOii pabOTHI CTYICHTA BKIIFOUACT TUTYJIBHBIN JIUCT, COACPKAHUE, JIUTEPATYPHBIA 0030, SKCIICPUMEHTAIBHYIO
4acTh, 00CYKICHUE PE3yIbTaTOB U BHIBOJBI, CIIICOK UCIIONIB30BAaHHBIX HCTOYHUKOB U JINTEPATYPHI, MPUIOKEHUE (€CIIH TAKOBOE
HEO0XOIMMO).

OKcIepuMeHTaIbHAS YacTh KypCOBOM pa0OTHI BKIIIOYAET METOIMKH aHAIN3a, HCIIOJIh3yEeMBIE B OKCIIEPUMEHTE C YKa3aHHEM
COOTBETCTBYIOIUX [TAPAMETPOB ONpPeJIeNICHNs] KOMIIOHEHTOB B aHAITM3UPYEMbIX 00bEKTax (PacTBOPhI OCHOBHBIX PEarcHTOB,
3a1aBaCMbIC MMapaMETPhl BBIACICHUA U KOJIUYCCTBECHHOI'O OIIPEACTICHUA KOMHOHeHTOB).

Pe3ynbTaThl SKCIIEPUMEHTATIBHBIX UCCIICIOBAHUIA CTYIEHTa ITPECTABICHBI B BUJE AUarpamm, rpadukoB mwin Tadbmui. [lon
PYKOBOJICTBOM Hay4YHOI'0 PyKOBOAUTESI CTYACHT POBEJ 00CYK/IEHHE PE3yIbTAaTOB U c/ieiiajl BHIBOJIbI. CIIMCOK HCIIOJIb30BAHHBIX
HCTOYHHKOB U JINTEpaTyphl opopmicH B cooTBercTBUH ¢ ['OCToM. Marepualibl BCTOMOTaTeIbHOTO XapakTepa MpeICTaBICHEI B
BHJIC TIPUJIOKCHUS K OCHOBHOMY TEKCTY ITOCIIC CITUCKA UCTIONB30BAHHOM JTUTEPATYPHI.

CTyIeHTOM MIPUTOTOBJICH U CICNIaH JOKJIA] C IPE3CHTAIUEH MPOIOIDKUTEIBHOCTEIO 5-7 MUH, B KOTOPBIX OTPaKEHBI OCHOBHOE
COJIEpKAHUE U PE3YIBTAThl KYPCOBOM pabOTHI, aKTYaIIbHOCTh, TPAKTUYECKAs M TEOpEeTHIECKas 3HAYMMOCTh. [Ipu 3amure
KypCOBO# paOOTHI CTYACHT OTBETWI Ha BCE 3aJaHHBIC €My BOTIPOCHL.

- OIIEHKA «XOPOIII0» BBICTABIISICTCS CTYJCHTY, SCITH:

CTyneHT cocTaBHIII KPaTKUI 0030p OMUCAHHBIX B INTEPATYPHBIX HCTOYHUKAX METOJIOB OIPEIeNICHHS YKa3aHHOTO JIEMEHTa
(WM coeTMHEHNS) U clienal BEIOOp MeToa aHaIN3a UCCIIEAYEeMOro OOBEKTa C IIOMOIIBI0 HAYIHOTO PYKOBOIUTENS, HCXOS U3
cnenu(uKY MOCTaBICHHON 3a]a4H, Y4eTa XUMUYECKOi (hOpMbI COeIMHEHUS, HAJIMYHS TIPUMECEH, COep KaHus pajia IPYTHX
KOMITOHEHTOB B HCCJICyeMOM OOBEKTE.

CTyIeHT moJi pyKOBOJICTBOM IPEMOIaBaTessi BbIOpaT ONTUMAIbHBINA MEeTO/] (PU3UKO-XMMUYECKOTO UCCIICIOBAHMUS, HCXO/IS 13
CBOWCTB HCCIIEyeMbIX 00BEKTOB U OIMPEICIAEMbIX KOMIIOHEHTOB (C Y4€TOM BO3MOXKHOCTEH 1abopatopuul (PU3HKO-XUMUIECKUX
MeTooB uccienoBanus E['D).

CryneHT BiajeeT nNpaBUIaMH TEXHUKH O€30MTaCHOCTH MPH padoTe B XUMUYECKOH JTaD0paTOPHH, IIPOBEN C TIOMOIIBIO HAYYHOTO
PYKOBOIHTENSI CTaTHCTUYCCKYIO 00paOOTKY MOTYYCHHBIX JAHHBIX B XOZE BHIITOTHCHUS YKCIIEPIMEHTAIIFHON YacTH KYypPCOBOH
paboTHI, IO PYKOBOACTBOM HAYYHOTO PYKOBOAUTEIS IIPOBET 00CYKACHUE IMOTyUCHHBIX Pe3yIbTaTOB U COIIOCTABIII UX C
JAHHBIMU JINTEPATYPHBIX HCTOYHUKOB.

CTpyKTypa KypcoBOi pabOTHI CTyI€HTa BKIIFOUACT TUTYJIBHBIN JIUCT, COACPKAHUE, JUTEPATYPHBIA 0030p, SKCIIEPUMEHTAIBHYIO
4acTh, 00CYKACHNE Pe3yIbTaTOB U BBIBOJIBI, CIINCOK UCIIONB30BAaHHBIX HCTOYHUKOB U JINTEPATYPhI, MPUIOKEHUE (€CIIH TAKOBOE
HE00X0AMMO). DKCIIEpUMEHTANTbHAS 9aCTh KypCOBOH pabOThI COMEPKUT KOHKPETHBIE METOIUKH aHAIN3a, UCTIOIh3yeMbIE B
OKCIICPUMEHTE C YKa3aHUEM COOTBETCTBYIOUIMX IMApaMETPOB ONPEACTICHUA KOMIIOHECHTOB B aHAJIU3UPYEMbBIX O6’I)CKTaX
(paCTBOpLI OCHOBHBIX p€arcHToOB, 3a/1aBa€MbIC IMapaMETPhI BBIACICHUA W KOJIMYECTBEHHOI'O OIIPEACIICHU KOMHOHCHTOB).
Pe3ynbTaThl 3KCIIEPUMEHTANBHBIX UCCIICIOBAHUN CTYICHTA MPECTABICHBI B BUJIC IUarpaMM, rpadukos win Tabmuil. [Ipu
ITOMOIIY HAYYHOT'O PYKOBOJMTEISI CTYJICHT IIPOBE 00CYKICHUE PE3yIbTaTOB U CHIEIaT BEIBOBI, UMESl HEKOTOPBIC 3aTPy THCHHUS
pu 0000IIEHIH YKCTIEPUMEHTATBHBIX pe3yNIbTaToB. CIIMCOK UCIIONF30BAHHBIX HCTOYHUKOB U TIUTEPATyphl OPOPMIICH B
ocHOBHOM B cootBeTcTBHU ¢ [[OCToOM, HO MPUCYTCTBOBAIH OLIMOKH, YCTPAHEHHBIC C TOMOIIBI0 HAYYHOTO PYKOBOJUTEIS.
CTyIeHTOM MPUTOTOBJICH U CIeNIaH JOKJIa] C IPe3eHTalHeH MPOIOIKUTEIBHOCTEIO 5-7 MUH, B KOTOPBIX OTPaKEHBI OCHOBHOE
CONIEpKAHUE U PE3YIIBTAThl KYPCOBOM pabOThI, aKTYaIbHOCTh, TPAKTUYECKAs H TeOpeTHIeCcKas 3HaYMMOCTh. [Ipu 3amure
KypCOBOH pabOTHI CTYACHT OTBETHJI B OCHOBHOM Ha 3aJaHHBIC €MY BOIPOCHI.

- OIIEHKA «yIIOBJICTBOPUTEIFHOY» BBICTABIIIETCS CTYIEHTY, €CIIH:

CTyIeHT COCTaBHII C IOMOIIHIO HAYYHOTO PYKOBOAUTEINS 0030p ONMCAHHBIX B IUTEPATYPHBIX HICTOYHMKAX METOMOB ONPEACTICHIUS
YKa3aHHOTO AJIEMEHTa (U COSAMHEHHUS) U clieall BRIOOp METO[a aHAIN3a UCCIIeyeMOTro 00BEKTa ¢ TIOMOIIBbIO HAYYHOTO
PYKOBOIUTEIIS, UCXOAS U3 crieln(UKH OCTABICHHON 3a/1auM, y4eTa XMMHYeCKOoH (pOopMbI COSMHEHNS, HATMYHSI IPUMECE,
COJIepXKaHUs pajia APYrHuX KOMIIOHCHTOB B HCCIICTyeMOM OOBEKTE.

CTyIeHT moJ| pyKOBOJICTBOM IPEIOIaBaTelsl BhIOpAT ONTUMAIBHBIN METO]] (PH3UKO-XMMUYECKOTO UCCIICTOBAHMUS, HCXOIS 13
CBOWCTB HCCIEyEMBIX 00BEKTOB U OIMPECIIAEMBIX KOMIIOHEHTOB (C YYETOM BO3MOXKHOCTEH 1abopatopuul (PU3HKO-XUMUIECKUX
METOIOB HCCIICIOBAHIIS).

CrynmeHT BiajeeT npaBiIaMi TEXHUKH 0€30MTaCHOCTHU TIpH paboTe B XUMUYIECKOH 1a00paTOPHH, TIPOBEN C IOMOIIBIO HAYIHOTO
PYKOBOIHTENSI CTaTHCTUYCCKYIO 00paOOTKY MOTYYCHHBIX JAHHBIX B XOZE BHIITOTHEHUS YKCIIEPIMEHTAIIFHON YacTH KypPCOBOH




paboThI, MOA PYKOBOACTBOM HAYYHOI'O PYKOBOJMTEIIS IIPOBEI 00CYXKICHHE MOYyYEHHBIX PE3YJIbTATOB M COIOCTABHII UX C
JaHHBIMH JINTEPATYPHBIX HCTOYHUKOB.

CrpyKkTypa KypcoBOH pabOThI CTyI€HTa BKIIOYAET TUTYJILHBIH JIMCT, COlepKaHUe, JTUTepaTypHbIH 0030p, SKCIIEPUMEHTATHLHYIO
4acTh, 00CYKICHUE PE3YJIbTATOB U BBIBOJBI, CIHCOK HCIIOJIb30BaHHBIX HCTOYHUKOB U JINTEPATYPHI, IPHIOKEHHUE (€CIIH TAKOBOE
Heo0XoanMO), ¢ opopMIIeHHEM PabOTHI CTYICHT MCTIBITHIBAT TPYIHOCTH, COCPKaHUE PaOOTH KOPPEKTHPOBAT HAYTHBIH
PYKOBOZAUTEIIb.

OKcreprMeHTaIbHas YacTh KypCcOBOi paboThI COAEPKUT KOHKPETHBIE METOIMKN aHAIN3a, UCIIOIb3YEMBIC B SKCIIEPUMEHTE, C
YKazaHUEM COOTBETCTBYIOIUX MMapaMETPOB OMNPECACITICHNA KOMIIOHCHTOB B aHAJIM3UPYCMBIX 00bEKTaX U KOJUYECTBEHHOIO
OIpeIeTICHUs] KOMITOHEHTOB.

Pe3ynbTaThl SKCIIEPUMEHTATIBHBIX UCCIIEIOBAHUM CTYIEHTOM IIPEJICTABICHBI B BUJIE IMarpaMm, rpadukoB wiu Tabuuil,
MIPaBHIBLHO O(DOPMIIEHHBIX IIPH IOMOIIY HAy4YHOTO pyKoBoauTess. [Ipy moMomy HayyHOTro pyKOBOAMUTENS CTYAEHT MPOBEI
00CYXJICHUE Pe3yJIbTaTOB M CJIeJIall BHIBO/IBI, IMEsI HEKOTOPBIE 3aTpyAHEHHUS IPH 0000IIEHUN 3KCIIEPUMEHTAIBHBIX PE3YJIbTaTOB.
CHHCOK UCTIOIb30BaHHBIX HCTOYHUKOB U JINTEPATYPbl 0hOPMIICH C OLIMOKaMH, YCTPaHEHHBIMH 110CJIE TIPOBEPKH HAYYHBIM
pykoBomuteneM. CTyAeHTOM HCIBITHIBAT TPYIHOCTH B CAMOCTOSITETIHHOMN ITOJIrOTOBKE TOKJIaa M IPE3eHTalNH, B KOTOPBIX
OTpPa)KeHBI OCHOBHOE COJICPIKAHHE M PEe3yJIbTaThl KypCOBOI paboThI, aKTyallbHOCTb, TPAKTUYECKAsl U TEOpETHYCCKas

3HaYMMOCTb. [1pH 3anuTe KypcoBOil paboThI CTYICHT OTBETHII Ha HEKOTOPBIC U3 3a/laHHBIX €My BOIPOCOB.

5.4. OueHouHbIe CpeACTBA 1/l IPOMEKYTOYHOM aTTecTALMHA

Hasganwme Bompoca: 1 (OIIK-1)
dopmynupoBka Borpoca: Kakue peaxmmu sexart B ocHoBe pa3aencenns HoHOB Ag(l) mw Hg(I) B cuctemaTmueckoM aHammse
KaTHOHOB 2-01 aHANUTHYECKON Tpynbl? BapuaHTel OTBETOB:
1) Ag+ + NH40OH —[ Ag(NH3)2] + [Hg2] 2+ + HCl — Hg2Cl2]
2) Hg2CI2 | + NH40H — [HgNH2]Cl| + Hg| + NH4Cl + H20

AgCl] + NH40H — [ Ag(NH3)2]CIl + H20
3) Agt+ + HCl— AgCl] +H+ [Hg2] 2+ + 2HCI — Hg2Cl12 | + 2H+
Kirou: 2
Hassanue Bonpoca: 2 (OIIK-1)
®opmynupoBKa Borpoca: Y CTaHOBUTE COOTBETCTBHE MEXY (POPMYIHPOBKOH 1 KiaccuduKkanueil (B1aa)anexTposia
OIIPEAEJIEHME  BUJ ODJIEKTPOLA
A) 3T0 371eKTpOBI, 00paTUMBIE WIN K KATHOHY WJIM K aHHOHY. [loTeHImanonpenessiioiuMy HOHAMH SBJISIOTCS KaTHOHBI HITH
aHHOHBI. K 311eKTpojaM OTHOCATCS CHCTEMBI, IPECTABIIAIONINE COO0H METaUIBI, TOTPY>KEHHBIE B PACTBOPHI CBOUX COJIEH
Mz+/M (obpaTtuMble K KaTHOHY ). VX 31€KTpOAHbIe peakni MOJKHO 3alFCaTh CIIeIyIONM 00pa3oM:
b) ... obpaTtiumMble OTHOCHTENBHO KaTHOHA U aHHOHA. [oTeHIIMaIonpeenstomel peakiiui Ha 3TOM 3JIEKTPOie IPUHUMAIOT
ydacTue, Kak KaTHOHBI, TaK ¥ aHUOHBI. TaKue 3JIeKTPO/Ibl PEICTABISIOT CO00i CHCTEMY, COCTOSIIIYIO U3 METalIa, MOKPBITOTO
CJIOEM €r0 TPYAHOPACTBOPHMON COJIH, OIPY)KEHHOTO B PACTBOP, COAECPIKAILUI OJJHOUMEHHBIE aHHOHBI C TPYAHOPACTBOPHUMOIA
COJIBIO.
B) ... mpencrasnsier coboii cHCTEMY, COCTOSIIYIO N3 HHEPTHOTO METAJUIMYECKOTO IPOBOJHHKA, IOTPY)KEHHOTO B PacTBOp,
HaCHIIICHHBIH ra30M N0/ AaBieHreM Pi 1 coneprkaluii MOHbBI, OJJHOMMEHHBIE C JaHHBIM Ta30oM. VIHepTHBIN MeTasut He
MIPUHUMAET Y4acTUs B JJICKTPOJAHON PEaKLUH, a TOJILKO CIYXKHT HOCUTEJIEM ra3a U IPUEeMHHUKOM MM HICTOYHUKOM 3JIEKTPOHOB.
I') ... aneKTpobl, B MOTCHIHATONPEAEIIIONINX PEAKINAX KOTOPBIX HE Y4acTBYIOT IPOCTHIE BelecTBa (Ta3bl, MeTaiuibl). OHU
COCTOSIT M3 HHEPTHOTO BEIIECTBA C IICKTPOHHONW POBOIMMOCTBIO, TOTPY>KEHHOTO B PACTBOP, COACPIKAIINI BEIIECTBA C
Pa3IUYHOI CTENEHbIO OKUCIEHUS 1) amexTon BTOpOTO poaa
2) BIIEKTPOJI IEPBOTO poaa
3) OKMCITUTEIBHO-BOCCTAHOBUTEIBHBII
4) ra3oBbId IIEKTPOT

3anumure B OTBET LUMPHI, PACIIONOKUB HX B IOPSIJIKE, COOTBETCTBYIOIEM OyKBaM:
Kirou:
A b B r
2 1 4 3

Hasganwme Bompoca: 3 (OIIK-1)

dopmymupoBka Borpoca: Yiaxute oqus HEBEPHbBIN nHANKATOp HE OTHOCAIIMICS K METALIOMHIMKATOPAM:
BapuanTtsl oTBETOB:

1) mypexcun

2) METHJIOBBIN OpaHKEBBIH

3) KCUIJICHONOBBIN OpaH)KEBbIH

4) spuoxpoM uepHbIid T

Kittou: 2) MeTHUIIOBBIN OpaHXKeBbIi

Hassanue Bonpoca: 4 (OIIK-1)

®opmynupoBka Borpoca: (J1aiiTe KOpOTKHH 0TBET) PeakTuB, HCIIONb3yeMbIH U OTKPBHITHS B pacTBOpPE HOHOB aMMOHust NH4+
OKpalIMBAIONINH PACTBOP B OPAHKEBBIH (KOPUYHEBBIN) IBET

Kimtou: Heccnepa

Hasganwme Bompoca: 1 (OIIK-2)
dopmynupoBka Borpoca: YTo mokaspiBaeT TUTP paboYero pacTBOpA Mo OMpPEAEIIeMOMY BeLIeCTBY?




Bapuantsl 0TBETOB:

1) KOJTMYECTBO IPaMMOB OIIPEIEIIIEMOT0 BEIIECTBA B aHAIM3UPYEMOi pobe;

2) CKOJIBKO TPaMMOB OTIPEIENIeMOr0 BEIIECTBA B3aUMOACHCTBYET ¢ | M1 pabodero pacTBOpa H3BECTHON KOHIIEHTPAIHH;

3) coneprkanue paboyero BemecTsa B 1 M1 pabovero pacTBopa,;

Kittou: 2) ckoibKo rpaMMOB ONpeJeNieMOro BeecTBa B3aUMOICUCTBYeET ¢ 1 Mi1 paboyero pacTBOpa M3BECTHOW KOHIIEHTPALUH

Hassanue Bomnpoca: 2 (OIIK-2)

dopMmypoBKa Bonpoca: Ykaxkure omqud BEPHBIN oTBeT Kakast KOHCTaHTa KOIHYECTBEHHO XapaKTePH3yeT NaHHOE PABHOBECHE
Ag ++2NH3 & [Ag(NH3)2]+ ?

BapuanTts! oTBETOB:

1) CymmapHasi KOHCTaHTa yCTOMYMBOCTH

2) CryneH4atast KOHCTaHTa YCTOHYHBOCTH

Kirou: 1) CymmapHast KOHCTaHTa YCTOWYHUBOCTH

HasBanue Bonpoca: 3 (OIIK-2)

®opmynupoBka Bonpoca: Y CTaHOBUTE COOTBETCTBHE MEX/Iy peakliel B3auMOJICHCTBHUS 3JIEMEHTA C PEareHTOM U €ro
rpaBUMeTpHYecKol GpopMoit

PEATEHT I'PABUMETPUYECKAS ®OPMA

A) npu onpeneneHnd Ni ¢ TOMOIIBIO OPraHMYECKOTo peareHTa IMMETHINIHOKCUMA,;

b) npu onpenenenun xodansra (II) ¢ MOMOIIBIO OpraHMYecKOro peareHTa 1-HuTp0o30-2-HadyToNa IPH OOBIYHBIX YCIOBHSX;
B) npu onpenenennu sxene3a(lll) ocaxxmaror ruapokcun sxene3a(Ill), mpu BRICOKMX TeMIIepaTypax;

I') mpu onpepesieHNH ATOMUHUS OCKAAIOT €ro PACTBOPOM aMMHMaKa B BHIE IIOCIIE IPOKATNBAHHS 1) cMenaHHBII OKCHIT
Co

2) OKCHUJ HUKEIS

3) OKCHIl ATFOMHHHUS

4) oxcup xenesa (III)

3anuimte B OTBET HU(PHI, PACTIONOKHB UX B TOPSIKE, COOTBETCTBYIOIIEM OYKBaM:
Kirou:

A b B r

2 1 4 3

Hasganwme Bompoca: 4 (OIIK-2)

®opmynupoBka Borpoca: CoriaacHO KACIOTHO-OCHOBHOW CHCTEMBI KIIACCH(PHUKAIINH KaTHOHOB TPYIIIIOBBIM PEareHTOM s
nonoB Ca(Il), Sr(II), Ba(Il), sensiercs

BapuanTs! 0TBETOB:

1) (NH4)2C204 2) HCl  3) H2SO4 4) K2CrO4

Kirou: 3) H2S0O4

Hasganwue Bompoca: 1 (OIIK-3)

®opmynupoBka Bonpoca: Y CTaHOBUTE COOTBETCTBHE MEX/y Ha3BaHUEM COJIM M OTHOILEHUEM 3TOH COJIM K THAPOJIN3Y: K KayKI0H
TO3UIKH, 0003HAYCHHON OYKBOM, TIOAOSPUTE COOTBETCTBYIOIIYIO MTO3UIIIIO, 0003HAYCHHYIO IIH(PPOH.
HA3BAHUE COJIM OTHOIEHUE K TUAPOJIN3Y

A) xmopun 6apus

B) cynpdun xamms

B) cynmedar memu (1)

I') kapOonar xene3a (II1) 1) ruaponu3yeTcs o KaTHOHY

2) TUAPOTU3YETCS 110 AHUOHY

3) runpoau3y He MOJBEPTaeTCs

4) ruponu3yeTcs 10 KaTHOHY U aHHOHY

3anumuTe B OTBET III/I(I)pI)I, PacCoI0KMB UX B MMOPAJAKE, COOTBCTCTBYIOLIEM 6yKBaMZ

Kirou:
A b B r
3 2 1 4

Haspanue Bonpoca: 2 (OIK-3)

dopmynupoBKa Bompoca: (aaiTe nudpoBoii 0TBeT) MoJsipHas Macca OTHOTO SKBUBAJICHTA XKeJie3a MPH
MEPMaHraHATOMETPUIECKOM OIPEICIICHUH PaBHA!

Kirou: 56

Hassanue Bonpoca: 3 (OIIK-3)
®opmynupoBka Bonpoca: Y CTaHOBUTE COOTBETCTBHE MEX/y BELIECTBAMH U NPU3HAKAMU MPOTEKAIONMIEH MEX Ty HIMHU PEaKIHH.
BEIIIECTBA MPU3HAK PEAKIINU




A) Cu(NO3)2 u NaOH

B) Cu(NO3)2 u Na2S

B) Cu(OH)2 u HNO3

I') BaCl2 u H2SO4 1) oOpa3oBaHue YEPHOIO OCaIKa
2) oOpa3oBaHNE CHHETO OcaKa

3) pacTBOpeHHE OcaaKa

4) BBIENEHE OECIIBETHOTO Ta3a

5) obpa3oBanue Gemoro ocanka

3anuimre B OTBET HUMPHL, PACIIONOXHUB UX B MOPSAKE, COOTBETCTBYIOLIEM OYKBaM:
Kirou:

A b B r

2 1 3 5

Haspanue Bonpoca: 4 (OIK-3)

®dopmynuposka Bornpoca: Crocod THTPOBaHHMs, TPU KOTOPOM K aHAJIM3UPYEMOMY BEILECTBY A MOCTETICHHO H00aBIISIOT
BEIIEeCTBO B 710 yCcTaHOBIEHNS TOUKY SKBUBAJICHTHOCTH, HAa3bIBACTCSL:

BapuaHTsI OTBETOB:

1) mpsimoe TMTpOBaHHE 2) 0OpaTHOE TUTPOBAHME 3) KOCBEHHOE TUTPOBAHUE

4) TUTPOBAHKE 3aMECTUTEIIS

Kirtou: 1) mpsmMoe TUTpoBaHME

[IpumMepHbIe TECTHI I UTOTOBOTO TECTHPOBAHMS 110 AHATUTHYECKON XUMHUH. 3 cemecTp.

1. Kakue peaxunu nexat B ocHoBe pasznenenus noHoB Ag(I) u Hg(I) B cucremarndyeckom aHaiau3e KaTHOHOB 2-Oif
AQHAJTUTUYECKOH IpyMIbI?

1 Ag+ + NH40H —[ Ag(NH3)2] + [Hg2] 2+ + HCl — Hg2Cl2|

2 Hg2ClI2 | + NH40H — [HgNH2]Cl] + Hg| + NH4CIl + H20
AgCl] + NH40H — [ Ag(NH3)2] Cl + H20

3 Agt+ + HCl— AgCl] +H+ [Hg2] 2+ + 2HCl — Hg2CI2 | +2H+

2. o xakoif mpUYMHE B CHCTEMAaTHYCCKOM aHaJN3¢ KAaTHOHOB -0 aHaNUTHYECKOU TPYIIIBI IPEAyCMOTPEHO BEITapUBaHNE
aHATM3UPYEMOTO pacTBOpA MOCIIE ONPEAeTICHHUS KaueCTBEHHOW peakiuel ¢ peakTuBoM Heccnepa oTHOro u3 KaTHOHOB 1-0i
AQHAJTUTUYECKON IpyMIbI?

1 Jlns ymeHbIeHust 00beMa pacTBopa

Honsl NH4+ MemaroT onpeaeneHuto HoHOB K+

Monst NH4+ Mmemaror onpeneneHuto noHoB Na+

TakoB X0 CHCTEMAaTH4YEeCKOro aHaau3a yKa3aHHOU TPyl KATHOHOB

AW N

. Yka3aTp peareHT [UIsl OTKPBITHS B pacTBOpe HOHOB aMMoHUs NH4+
1-HUTPO30-2-HadTONT
Peaktus Heccnepa
PeaxtuB Uyraesa
Peaxtus lInuTKe

AW N = W

4. CoriacHO KHUCIIOTHO-OCHOBHOIM CHCTEMBI KilacCH(HUKAIMHA KaTHOHOB IPYMIOBBIM pearenToM st nonos Ca (II), Sr (11), Ba
(II) , sBnseTcs

1 (NH4)2C204

2 HCl

3 H2S04

4 K2CrO4

5. K Kakol pa3HOBUAHOCTH 3JIEKTPOJOB OTHOCUTCS 3JIEKTPOL!
Me| MeXn, KX

1 osnexrpons 1 pona

2 anexTponsl 2 poaa

3 PpemoKcC 3MEeKTPOAbI

4 31eKTPOJIbl CPaBHEHHS

6. Kakas KOHCTaHTa yCTOMYMBOCTH KOJHMUYECTBEHHO XapaKTepU3yeT JaHHOE paBHOBECHE
Ag ++2NH3 < [Ag(NH3)2]+ *?
1 CymMmapHas KOHCTaHTa yCTOMUYMBOCTH




2 CryneHvarasi KOHCTaHTa YCTOWYHMBOCTH
3 CymMmapHas KOHCTaHTa HECTOMKOCTH
4 CryneHyaras KOHCTaHTa HECTOMKOCTH

7. PaBHOBECHBIN MOTEHIMAT KAKOTO AJIEKTPO/ia XapaKTepU3yeT ypaBHEHUE:
E=EO0[] [1AgCl/Ag ,Cl- —0,059 lg aCl-
1 XJI0p-XAOPUIHOTO , 2 xyopuacepeOpsHoro, 3 KaJIOMENbHOTO, 4 XJIOPHOrO

8. Yka3zarh peakifio, KOTopas IPOTEKAET B AEKTPOXUMUYECKOH LEeTH:
- Pt, H2 (pH2 = 111105 ITa) | HX(aH+ = 1) || MeX| Me+

1 nH++Me <Men++n/2H2

2 Men++n/2H2<Me + nH+

3 Men++n/2H2<—Me2+ + nH+

PactBop Oyzer Gonee kucibiM ipu pH paBHBIM:
12

~ W

9.
1
2
3
4

—_
S

10. B3anMocCBs3p MEXIy BOZOPOIHBIM H THIPOKCIIIFHBIM ITOKA3aTeIeM BRIPAKACTCS (POPMYIION:
1 pH+pOH=14

2 pH+pOH=10-14

3 pH-pOH=14

4 pH+pOH =20

11. Kuciyro peakiuo cpeabl UMEET pacTBOP COJIU:
1 xm1opuna HaTpus

2 cynbduga HaTpUs

3 xyopuaa aMMOHHSA

4 HuUTpUTa HATpUS

12. Comnb, He IOABEPTAIOIIASICS THAPOIH3Y:
1 HHUTpHT Kamus
2 HUTpAT KaJus
3 amerar HaTpus
4 cynbdar Mmean

13. KonnyecTBeHHOI XapaKTEpUCTUKOM Mpoliecca THApoIin3a SIBIsSeTCs:
1 pH pactBopa

2 KOHCTaHTa T'MIpOJH3a

3 WOHHAs CHJIa pacTBOpa

4 pOH pacTBOpa

14. PactBoOp Oyzmet Oornee menoyHsM ipu pH paBHBIM:
1 12

23
37
45

15 KaKaH KOHCTAHTa U3 nepeqncneHHHx KOJIMYECTBCHHO xapaKTepI/ByeT yKa?)a.HHOG paBHOBeCI/Ie:
[Cu(NH3)3]2+ + NH3 = [Cu(NH3)4]2+

1 CymMmapHas KOHCTaHTa yCTOMYMBOCTH
2 CryneHuaras KOHCTaHTa YCTOMYMBOCTH
3 CymmapHas KOHCTaHTa HECTOMKOCTH

4 CrymeHuaTas KOHCTaHTa HECTOHKOCTH

16. IIpu BBITTONTHEHHH KaKOTO YCIOBHS OyJeT MPOMCXOANTH BhINafeHue ocanka BaSO4 u3 pactopa?
1 [Ba2+]-[SO4]2- =I1Preop (BaSO4)

2 [Ba2+]-[SO4]2- > ITPreop (BaSO4)

3 [Ba2+][SO4]2- < IIPteop (BaSO4)

4 [Ba2+]-[SO4]2- = IIPreop (BaSO4)

17. KakoBa cpena B pactBope Na2CO3 , ecnu THApOIN3 CONU MPOTEKAET 10 NEPBOM CTyIEeHU?
1 Kucnas




2 Illenounas
3 HeiitpanbHas
4 Cnabokucnas

18. KakoBa peakius cpefibl B pacTBope rujponusyronieiics comu NH4Cl ?
1 HeiitpanbHas

2 Kucnas

3 Illenouynas

4 Cna0ormenodnas

19. Ykazarb coilb, KOTOpask THAPOIU3YETCS 110 KATHOHY ¥ AHHOHY:
1 NaNO2

2 NaCl

3 CuSO4

4 NH4SCN

20. Kakoii HOH SIBISIETCSA HOHOM JIMaTa:
1 H2Solv+

2 Solv -

3 HSolv

4 H

21. Kax B3anMOCBSI3aHBI MEX/Ty OO0 KOHCTaHTa KUCIOTHl M KOHCTAHTHI OCHOBAHUS OTHOW IPOTOIUTHYECKOH Maphl:
1 KA=KB
2 KA - KB=KA ‘KB
3 KA=1/KB

22. Kakue nmoiypeakiyy MpoTEKatoT Ha AIEKTPOaX B JAHHOM rajbBAHMUYECKOM JIEMEHTE:
- Cd|Cd2+(0,01 m) || Cu(0,01)|Cu +
1 Cd2++2e «» Cdo Cuo —2e <> Cu2+

2 Cd0-2e < Cd2+ Cu2++2e < Cuo
3 Cd2++2e <> Cdo Cu2+ +2e «—Cuo

23. ITo xakoii hopmysie MOKHO paccuuTath pH B pacTBOpax CHIBHBIX TPOTONUTOB (CUIBHOM KHUCIIOTHI):
1 pH=-1gCB

2 pH=-1gCA

3 pH="% pKk-1oI - ' lg Ck-TBI

24. Tlo xakoMy ypaBHEHHMIO ONpeielsieTcst BelandnHa pH aist pacTBopa ci1aboi KMCIIOTHI:
1 pH=1/2 pKx-Tb1 — 1/2- 1gCK-THI

2 pH=14-pOH

3 pH= pKx-t161 + Ig(Cconu / Ck-ThI)

4 pH =-lg[H]

25. B ypaBHEHHUU MOHHOTO MTPOU3BEIEHHUS BOJIBI B ITpaBoii yacTy ypaBHeHus [H+]-[OH-] = Haxogurcst:
1 10-22

2 10-14

3 10-20

4 107

26. Yka3arh ypaBHEHHE JUIs pacueTa BenanHbl pH arnierarHoro OygepHoro pacrsopa
1 pH = pKx-1s1 + 1g(Ccomu /Ck-TbI)

2 pH = pKocH + Ig(Ccomu/CocH)

3 pH=14-pOH

27. Kakolt KOHCTaHTOH YCTOMYMBOCTH XapaKTEPU3YETCs YKa3aHHOE paBHOBECHE
Zn2+ + 4SCN- <> [Zn(SCN)4]2—

1 B2

2 B4

3 Bl

4 B3

28. Kkakoii rpynne coequnennii otHocurcss CH3COO-:
1 xucnoTsl




2 OCHOBaHHS
3 aMponuTs
4 KHCJIOTa U OCHOBaHHUE

29. AncopOrus — 310:

1 mpotiecc noruomieHuUs BelecTa (ancopdara) moBEPXHOCTBIO TBEPAOTO MITH XKUAKOTO aIcOpOCHTa,

2 mpouecc MOTJONIIeHNs BenlecTBa (agcopbara) BHENIHEH U BHYTPESHHEH TOPHCTON MTOBEPXHOCTHIO TBEPAOTO aICOPOCHTa,
3 oba orBeTa BepHbIE

30. B razoBoit xpomarorpadpun HEMOABIWKHAA (a3a:
1 xmakas

2 TBepaas

3 razoobpa3zHas

4 reneobpa3sHast

31. [Ipoussenenue pactBopuMocTr xpomara cepedpa I[TP(Ag2CrO4) parHo:
1 [Ag+][ CrO42—-]

2 [Ag+]2 -[ CrO42-]

3 [Ag+]2 [ CrO42-]2

4 [Agt] [ CrO42-]2

32. Karapometp — 3T0:

1 IeTeKTop Mo TETIONPOBOAHOCTH

2 TIaMeHHO-MOHM3ALOHHBIN IETEKTOP
3 TepMOMOHHBIHN IETEKTOP

33. Ilo kakoMy ypaBHEHHIO paccunTbiBaeTcs pH ammoHuitHOTO OyepHoro pacteopa:
1 pH = pKocH +lg(Ccomu/CocHh)

2 pH = pKk-1b1 +1g(Cconn / Ck-TbI)

3 pH = (%2)pKx-TbI — (2)-1gCx-TBI

4 pH = pKocH +lg(Ccomu / Cocn)

34. KoncranTa HECTOMKOCTH KOMIUIeKca paBHa 10-5. UeMy paBHa KOHCTaHTa yCTOWYMBOCTH JAHHOTO KOMILUIEKCa?
1102

2103

3104

4105

35. IlomuaeHTaTHBIA JIMTAHT - 9TO:
1 amMmMuak;

2 XJIOpUJ-UOH;

3. THOL[MAHAT-HOH,

4 D]ITA.

36. K BayTpenneii cdepe rexcannanodeppara(ll) kamus oTHOCHTCS:
1 rekcanuanogeppar-moH;

2 WOH KaJlus;

3 uoH >xene3za(Ill);

4 HeT BEepHOr'o OTBETA.

37. Yro Takoe D/AC peakuun?

1 BeMYMHA AIICKTPOIHOTO MTOTCHITHANIA OKHUCITUTEIIS;

2 BeJIMYMHA 3JIEKTPOIHOIO MOTEHI[MATa BOCCTAHOBUTEJIS;

3 pa3HOCTb 3IEKTPOIHBIX MOTSHIIUATIOB OKHCIIUTENSI U BOCCTAHOBUTEJIS;
4 MOTEeHIMAT BOJIOPOTHOTO SIEKTPO/IA.

38. KonmnuecTBEHHON OLIEHKOH OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX CBOMCTB BEILIECTB SBISETCS
1 3yIeKTpOIHBIA MOTEHIINAT;

2 pa3HOCTb BHCKTpOI[HI)IX IIOTCHIIMAJIOB,

3 KHUCIIOTHOCTbH PAcTBOPA;

4 uoHHas cuja pacTBopa.

39. Jlns cpaBHEHUS IBYyX METOJOB 110 BOCIIPOU3BOAUMOCTH PE3YIbTATOB aHATIM3a UCIIONIb3YIOT:
1 kputepuii Ouiepa;
2 xputepuil CTbIOIEHTA;




3 meron DasiHca;
4 ¢ynaxuuto I'occeta.

40. OTHOCHTEIbHOE CTAaHJAPTHOE OTKIOHEHHE (ST) paCCUUTHIBAIOT 1O (hopMyJie:
1 S/ Xcp

2 (S2)1/2

3 O (Xi—Xcp)2/n-1)172

4 Y (Xi—Xcp)2/ (n-1)

41. TTorpenrHOCTH pPe3yNbTaTOB aHAIN3a MOTYT OBITH:
1 cayuaiinas;

2 cHCTEMaTHYECKasl;

3 UHIUBUAYaTbHAS,

4 KOJIJICKTHBHASI.

42. YKaXHTE YaCTHIIbI, KOTOPBIE COTIIACHO MPOTOIUTHYCCKOIM TCOPHH KUCIIOT U OCHOBAHUN OTHOCSTCS K aMm(oruTam:
1 ykcycHas KMCIIOTa;

2 aleTar-HoOH,

3 THapOKapOOHAT-HOH;

4 aMMHaK.

43. Metox xpoMatorpaduIeckoro pas3aeeHus, MOABIKHON (a30il B KOTOPOM CIIYKUT MHEPTHBIH a3, HA3bIBACTCS:
1 muockocTHas xpoMaTorpadus;

2 noHOOOMEHHast Xxpomarorpadus;

3 BBICOKO3((PEKTUBHAS KUIKOCTHASI XpoMaTorpadus;

4 rasoBas xpoMatorpadus.

44. KonnuecTBEHHBIMHU XapaKTePUCTHKaMH Pa3JieJIeHUs] U KOHIEHTPUPOBAHUS SBIISIOTCSL:
1 ko3¢ dHULMeHT pacpeaeIeHus;

2 ¢akrop nepecyera;

3 CcTeneHb U3BIICUCHUS;

4 KOHCTaHTa PacTBOPUMOCTH.

45. Kak m3menutcs pactBopumoctb AgCl, eciu K HaCBIIIIEHHOMY pacTBoOpY 3Toi conu qo6asuth HCI kucnoty:
1 pactBopumocts AgCl He I3MEHUTCS
2 paBHOBECHE CMECTHTCS B CTOPOHY 0Opa3zoBanus ocanka AgCl, coOTBeTCTBEHHO
pactBopumoctb AgCl ymMeHbIIuTCst
3 pactBopumocTb AgCl Bo3pacTer
4 cHadasia BO3pacTeT, 3aTeM yMEHBIIHUTCS

46. PapaoBecue [Ag(NH3)2]+ — [Ag(NH3)]+ + NH3 xapakrtepusyercs:
1 cymMMapHO# KOHCTaHTOMW ycTOWIHBOCTH 31

2 cTyneH4arol KOHCTaHTOM HecTolkocTH Klnect

3 cryneHuyaToi KOHCTaHTOW HecTorkocTH K2HecT

4 cyMMapHOW KOHCTaHTOW YCTOHYHMBOCTH [32

47. Kak cBsi3aHa cyMMapHasi KOHCTaHTa YCTOWYMBOCTH 32 CO CTyNEHYAThIMKU KOHCTaHTaMu ycroiunBoctr K1 n K2:

1 p2=KI'K2
2 B2=KI/K2
3 B2 =KI'K2K3

48. Jlnst BEIABICHUS IPy0O0i omMOKH (TIpomMaxa) IpUMEHSIETCSL:
1 xpurepuii Oumepa

2 xpurepuii CTproneHTa

3 Q-kpurepwuii

4 xpurepuii baxa

49. B ypaBHEHUH JTOBEPUTEIHHOTO HHTEPBAIA JUISI MalIOH BRIOOPKU UCTIOIB3YETCS:
1 ko3 durment CteioneHTa t

2 HOPMMpPOBaHHAs MEpEMEHHas U

3 MaTeMaTH4ecKoe OXKHJIAHUE L

4 BenM4MHA TOBEPUTEIbHOM BeposiTHOCTU P

50. [lyis BBIIBIEHUS OJHOPOJHOCTH PE3YIbTATOB aHAIN3A IPUMEHSIIOT:
1 kputepuii @uiuepa
2 xpurepuii [Tupcona




3 xpurepuii CTbro/IeHTa
4 xputepuii Hetorona

Kpurepun onenku:

Onenka «oTamaHo», 80-100%, MOBBINICHHBIH yPOBEHD - CTYACHT CIIOCOOCH MPOBOJHUTH SKCIEPHMEHTAIBHBIE HCCIEOBAHUS 10
YCTaHOBJICHHIO KAYECTBEHHOT'O COCTaBa KATHOHOB M aHWOHOB B MOJIENIFHBIX PACTBOPAX.

3HaeT ¥ coOIOIaeT Ha TMTPAKTHKE HOPMBI 110 TEXHUKE 0€30IaCHOCTH MPHU paboTe ¢ peakTUBaMH B T1abopaTopuu.

CTyIeHT CIIOCOOCH CaMOCTOSITEIBHO MPOBOIUTD, AHATU3UPOBATh U HHTECPIIPETUPOBATh PE3YJIbTAThl IKCIICPUMEHTA. 3HAET
TCOPECTUYCCKYIO HaCTh OCHOBHBIX Pa3JICJIOB TUCHUIIIIMHBI.

[IpuMeHseT pacyeTHO-TCOPETHUCCKUE METOIBI IIsl 00PaOOTKHU PE3yIbTaTOB XUMHUCCKOTO aHAIN3a C UCIIOIh30BaHHEM
COBPEMCHHOW BBIYMCIUTEIBHON TEXHUKH. ITOrOBBIM PE3yIbTATOM BBIIIE YKA3aHHOIO SIBJISICTCS BRICOKUI 0l TECTUPYEMOro
CTYJICHTA.

Orenka «xoporroy, 70-80%, TOpOroBeIi YPOBEHB - CTYICHT CHOCOOCH MIPOBOAUTE 3KCIIEPUMEHTAIBHEIC UCCIICAOBAHUS IO
YCTaHOBJICHHUIO KAYECTBCHHOT'O COCTaBa KATHOHOB U aHHOHOB B MOJICIIEHBIX PACTBOPAX.

3HaeT u coOMoaaeT Ha MPAKTHKE HOPMBI 110 TEXHUKE 0€30MIaCHOCTH IpH paboTe C peakTUBaMH B JTA0OPATOPHH.

Crioco0eH MpOBOINTE, AaHAIM3UPOBATh W HHTEPIIPETUPOBATH PE3YIBTATHI SKCIIEPUMEHTa. XOPOIIO pa3dupaeTcsi B TEOPHH
OCHOBHBIX Pa3/IeiOB IUCIAIIINHEIL.

[IpuMeHseT pac4eTHO-TEOPETHUECKIE METOABI TSI 00paOOTKH pe3yIbTaTOB XUMHUECKOT0 aHAIN3a C HCIIOIh30BaHIEM
COBPEMEHHOM BBIYUCIUTEIbHON TEXHUKH.

OI1ieHKa «YIOBJICTBOPUTEIBHOY, 50-70%, MOPOrOBBIN YPOBEHB - CTYACHT B 00IIIEM CIIOCOOEH MPOBOIUTH SKCIICPUMECHTAILHBIC
WCCJIEIOBaHUS 110 YCTAHOBJIEHHIO KaUeCTBEHHOI'O COCTaBa KATHOHOB U aHHOHOB B MOJICJIbHBIX pacTBOpax. 3HAET U COOII0aeT Ha
MPAKTUKE HOPMBI TI0 TEXHUKE 0€30IMaCHOCTH MPH PadOTE C peaKTHBAMU B JaOOPATOPHH.

Crioco0OeH MPOBOIUTh, YaCTHYHO aHAIM3UPOBATh U HHTEPIIPETUPOBATH PE3YJIbTATHI SKCIICpUMEHTa. Pa3z0upaercs B Teopun
OCHOBHBIX Pa3/IeiOB TUCIUILIHHEIL.

MoXeT IpUMEHHTH PaCcUeTHO-TEOPETUICCKAE METOIBI Tl OOpaOOTKH Pe3yIbTaTOB XMMHUICCKOTO aHAJN3a.

Or1eHKa «HEYIOBICTBOPUTENHEHOY, MeHee 50%, ypoBeHb He C(HOPMHUPOBaH - CTYACHT YaCTHYHO CIIOCOOCH MPOBOANTH
SKCIIEPUMEHTAIEHBIC MICCIICIOBAHUS 110 YCTAaHOBJICHUIO KaU€CTBEHHOI'O COCTaBa KATHOHOB U AHWOHOB B MOJICNIFHBIX PaCTBOpAx.
3HaeT u coOMoaaeT Ha MPAKTHKE HOPMBI 110 TEXHUKE 0€30MIaCHOCTH IpH paboTe C peakTHBaMH B JTa0OPaTOPHH.

VY cTyzmeHTa UMEIOTCS CYIIeCTBEHHBIE MTPOOEIThl B 3HAHUSIX OCHOBHBIX ITOJIOKEHUH yUeOHONW AUCITUTLTUHEL. MOXET IPUMEHHUTh
PacYETHO-TEOPETHUECKUE METOIBI 111 00PabOTKH PEe3yIbTATOB XUMHUYECKOTO aHAJIH3a.

Kputepuu oneHku:

Ornenka «oTanyHo», 80-100%, MOBBIIEHHBIH YPOBEHB - CTYIEHT CIIOCOOEH CAMOCTOSITEIFHO MPOBOANTH DKCIIEPUMEHTAIbHBIC
paboThI 10 HUMKO-XUMHYECKUM METOJIaM aHaJIN3a.

3HaeT 1 coOJII01aeT Ha MPAKTUKE HOPMBI 110 TEXHUKE 0e30I1acHOCTH IpH paboTe B 1abopaTtopuu.

CryzneHT criocoOeH caMOCTOSITEBHO IIPOBOJIUTH, AHATN3UPOBATh U HHTEPIPETUPOBATH PE3yJIbTAThI SKCIIEPUMEHTA. 3HACT
TEOPETHUYECKYO YaCTh OCHOBHBIX Pa3/eIOB JUCLHUITIHHBL.

[TpumeHnsieT pacueTHO-TEOPETHIECKHE METOABI 11 00paObOTKN Pe3yIbTaTOB XUMUYECKOT0 aHAIN3a C UCIIOIb30BAHUEM
COBPEMEHHOH BBIUYUCIUTEIFHON TEXHUKH. VITOrOBBIM PE3yJIbTATOM BBIIIE YKA3aHHOTO SIBIISIETCS] BEICOKHI 0ayuT TECTHPYEMOTO
CTyZEHTA.

Ornenka «xopomoy, 70-80%, TOpOTroBBIi YPOBEHB - CTYCHT CLIOCOOCH MPOBOAUTE SKCIIEPUMEHTAIBHBIE PA0OTHI IO (PU3UKO-
XUMHYECKUM METOJ[aM aHaIM3a.

3HaeT 1 coOJI0IaeT Ha MPAKTUKE HOPMBI 110 TEXHUKE 0€30IacHOCTH IpH paboTe ¢ peakTUBaMU B J1a00OpaTOPHH.

Cnoco0OeH MpoBOINTh, aHAITM3UPOBATh U UHTEPIPETUPOBATH PE3YJIBTATHI IKCIIEPUMEHTa. XOPOIIO pa3dupaeTcsi B TEOPUH
OCHOBHBIX Pa3JIeJIOB JAUCIUTUINHEIL.

[TpumensieT pacueTHO-TEOPETUUECKHE METOABI 111 00pabOTKU pe3yIbTaTOB XUMUYECKOT0 aHAIN3a C UCIIOIb30BaHUEM
COBPEMEHHOM BBIUYUCIIUTEILHON TEXHUKH.

O1ieHKa «yAOBIETBOPUTEILHOY, 50-70%, MOPOTOBEIN YPOBEHB - CTYJCHT B 00IIEM CIIOCOOCH POBOJUTH SKCIIEPUMEHTAIILHBIC
paboTHI 0 HU3MKO-XUMHIECKUM METO/IaM aHaJIN3a.

3HaeT 1 coOMoaaeT Ha MPAKTHKE HOPMBI 110 TEXHUKE 0€30MTaCHOCTH IpH paboTe C peakTHBaMH B JTA0OPaTOPHH.

CnocobeH MpoBOIUTb, YaCTUYHO aHATM3UPOBATh U HHTEPIPETUPOBATH PE3YJIBTATHI IKCIIEpHMEHTa. Pa30upaercs B Teopun
OCHOBHBIX Pa3/Ie/IOB IUCIUILTUHBL. MOXET IPUMEHNUTh PACUETHO-TEOPETUIECKHE METOIBI U1l 00pabOTKH pe3yIbTaToOB
XUMHYECKOTO aHaIN3a.

Ol1ieHKa «HEYIOBICTBOPUTEIILHOY, MeHee 50%, ypoBeHb He C(HOPMHUPOBAH - CTYACHT YaCTUIHO CIIOCOOCH MPOBOIUTH PAOOTHI 110
(U3MKO-XMMHYECKUM METOJIaM aHaJIn3a.

3HaeT 1 coOJII0IaeT Ha MPAKTHUKE HOPMBI 110 TEXHUKE 0€30IacHOCTH MpH paboTe ¢ peakTUBaMH B J1aOOpaTOpHH.

VY cTyneHTa UIMEIOTCS CYILECTBEHHBIE IPOOEIbl B 3HAHUSIX OCHOBHBIX MOJIOKEHNUH yueOHON TUCLUIIIIHHBL.

MoskeT NPUMEHHUTD PacyeTHO-TEOPETHUECKHE METO/IBI ISl 00pabOTKH Pe3ysIbTaTOB XMMHUYECKOTO aHaJIN3a.

6. YAEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI (MO YJISA)

6.1. PexomeHnyemast 1ureparypa

6.1.1. OcHoBHas IMTEpPaTYpa

ABTOpBI, COCTAaBUTENN | 3aryaBue | WznarenscTBo, ro | . anpec




ABTOpBI, COCTABUTEIH

3arnasue

W3znarenscTBO, TON

On. aapec

JI1.1 | Tpudonosa A.H., AHanuTHuecKas XUMHUsL: Ta00paTOPHBII Munck: Bemmiimas | http://www.iprbookshop.r
Menbcutosa 1.B. OPAKTUKYM mkona, 2013 u/24051.html
JI1.2 |TI'ycekoma B.IT., AHanuTHYecKas XuMus. PacueTsl B Kemepogo: http://www.iprbookshop.r
CuzoBa JI.C., KOJIMYECTBEHHOM aHaIN3€: IPAKTHKYM Kemeposckuii u/14354 html
Menbuenko [u ap.] ['.T". TEXHOJIOTUYECKUN
MHCTUTYT IUILEBOMI
MPOMBIIIICHHOCTH,
2010
JI1.3 |Moguan H.H., AnanmuTtraeckas xumust. OU3UKO-XUMUUECKHIE Kazanp: Kazanckmii | http://www.iprbookshop.r
T'op6ynosa T.C., 1 pU3NUECKHE METObI aHATIN3a: yueOHoe HaIMOHATbHBIN u/61958.html
Esrennena .., rmocobue HCCJICIOBATEIbCKUM
Pomanosa P.I'. TEXHOJIOTUYECKHIA
yHHBepcurer, 2013
6.1.2. lono1HUTEILHAS JINTEPATYpa
ABTOpBI, COCTaBUTEIN 3armaBue W3narenscTBO, TON Dn. aapec
JI2.1 |Bacunses B. IL, Amnanurnueckas xumus. COOPHUK BOIIPOCOB, Mocxksa: [Ipoda,
Kouepruna JI. A., yHpaXHEHUH U 3a1a4: yaeOHoe nocodue s 2003
Opnosa T. 1., BY30B
ITonkparos b.B.
J12.2 | CuzoBa JI.C. AnamuTtraeckas xumust. ONTHYIeCKAe METOIBI Kemeposo: http://www.iprbookshop.r
aHanu3a: yuebHoe nocodue Kemeposckuit u/14353.html
TEXHOJIOTUICCKHI
UHCTUTYT MUIIEBOI
MPOMBIIILIIEHHOCTH,
2006
J12.3 | KOctparosa B.®., AHanuTrdeckas Xumust. KomudecTBeHHbIN Kemepogo: http://www.iprbookshop.r
Muxunesa I H., XAMHYECKUH aHanmm3: yaeOHoe mocodne Kemeposckuii u/14352 html
Mouainosa 1.A. TEXHOJIOTUYECKUN
WHCTHUTYT MHUIICBOI
TIPOMBIIIIIICHHOCTH,
2005
6.3.1 Ilepeyens NporpaMMHOro odecrneyeHus
6.3.1.1| MS Office
6.3.1.2 | Kaspersky Endpoint Security s 6usneca CTAH/TAPTHBIN
6.3.1.3 | LibreOffice
6.3.1.4| Moodle
6.3.1.5|NVDA
6.3.1.6| MS Windows
6.3.1.7 | SAnpexc.bpaysep
6.3.2 TlepeueHb MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | ba3a maHHbIX «OneKTpoHHas 6ubIroTeka 'opHO-ANTaliCKOro TOCY JapCTBEHHOTO YHUBEPCUTETAY
6.3.2.2 | OnexrpoHHo-OnbaHoTeuHas cucrema [PRbooks
6.3.2.3 | MexBy30BCKas >JIEKTpOHHAs OMOIHOTEKa

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

KpYTJbIi CTON

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

Homep aynutopuu

Ha3nauenue

OcHOBHOE OCHAILIeHHEe



http://www.iprbookshop.ru/24051.html
http://www.iprbookshop.ru/14354.html
http://www.iprbookshop.ru/61958.html
http://www.iprbookshop.ru/14353.html
http://www.iprbookshop.ru/14352.html

420 A1 Jlaboparopus aHATUTHYECKON XHMUHU H Pabouee mecto mpenogasarers. [locagounsie MecTa s
XAMHUYECKOU TEXHONIOTHH. Y deOHas o0y4aroruxcst (TI0 KOJTHYECTBY 00yIaIOMIUXCS).
AyZAUTOPHS JUTS IPOBEACHUS 3aHATHH YdeHudeckas JOCKa, XHMHUECKNAE PEAKTHBEI, XHMUIECKast
JIEKIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO | IOCYZa, BBITSDKHBIE CUCTEMBI, I1eUb My (eIbHasl, yCTAaHOBKA
THUIIA, KypCOBOTO ITPOEKTHPOBAHUS JUIS TIONY9EHHsI MHHEPAJIbHBIX yI00OpEHHUH, BECHI,
(BBIIOTHEHUS KYPCOBBIX paboT), TPYIIIOBBIX | MHBEHTAph JJIS 00CTyKMBaHUS y4eOHOTO 000pYyI0BaHHUS,
W MHAMBULy ATbHBIX KOHCYJIbTAIHH, HOJIKU JUTsL XpaHEeHHst y4eOHOro 000py 10BaHuUs
TEKYIIEro KOHTPOJISI U TPOMEKYTOUHOI
aTTecTanuu
219 Al KommbrotepHsiii ki1ace. YueOHas ayautopus | Pabouee mecto mpemoaasaress. [locamounsie MecTa st
JUTSL IPOBEICHUS 3aHATHH JIEKITMOHHOTO o0y4arommxcs (1Mo KOJIMYECTBY 00yYarOIINXCS).
TUIIA, 3aHATHH CEMHHApPCKOTO THIIA, KommbtoTepsl ¢ noctynom B MIHTEpHET
KypCOBOT'O IPOEKTHPOBAHUS (BBIIOIHEHUS
KypCOBBIX paboT), TPyNIOBBIX U
WHIIUBHIYAJIBHBIX KOHCYJIbTalN, TEKYIIETO
KOHTPOJISI ¥ IPOMEXYTOUHOH aTTecTaluy.
[Tomemnenune 171 caMOCTOATENTLHOW pabOTHI
423 Al Jlaboparopus gu3nko-xuMUYeCKUX MeToIoB | Pabodee mecto mpemonaBarens. [locamounsie Mecta
uccienoBaHni. YueOHas ay TUTOpHs st o0y4atrommxcs (110 KOJTUIECTBY 00yUarOIINXCSl).
IIPOBEACHUS 3aHATUI CEMHUHAPCKOTO TUIIA, Konb6onarpesarens [13-4130, aroxonoannsauk Wellton,
KypCOBOT'O IPOEKTHPOBaHUS (BBIIOIHCHUS KOMIUTEKC IpobomnoarToBku « Temoc-skcnepecc», HP metp-
KypCOBBIX paboT), TPYTIIIOBBIX H morometp Dxcrrept 001-30, Becwr mabopatopusie BJITO,
WHAWBUAYAIBHBIX KOHCYIBTALIUI kajopumetp OxcnepT — 001K, xomrureke
BosbTaMiiepomerpudeckuiit CTA, KoMIuIeke 9ko-TecT BA-
HoJ TSXK.MeT, IlepeMemunBaromee ycrpoictso LS — 110,
neyb MydenbHas, TpruOOp AJIs ONpeeICHUS TEMITEPaTyPhI
IIaBJeHus1, cruekrpodoromerp, Tepmodans [19 — 4300,
xpomotorpad, mKad CyxoxKapouHblIi, IKCIIPECC-aHAIN3ATOP
BIAXHOCTH. XMUMHUYECKHE PEaKTHBbI, XUMUYECKas TIOCy1a
407 Al YueOHass XHMHKO-3KOJIOTHICCKas Pabouee mecto npenonasatens. [locagounsie mecta
naboparopusi. YueOHast ayJuTOpUs ISt oOyyaronuxcs (10 KOJTHYECTBY 00ydaromuxcsi). Becsl
IIPOBEICHU 3aHATUI CEMHHAPCKOTO TUIIA, naboparopusie BJITD, X0noauiIbHUK, TUCTHILIATOD, 30HT
KypCOBOT'O IPOEKTHPOBAHUS (BBIIOIHEHHUS BBITSDKHOMN, KOMIUIEKC CEKTPOMETPUYECKHUHN JUTs
KypCOBBIX paboT), TPyNIOBBIX U WN3MEPEHHNS aKTUBHOCTH T'aMMa-HM3ITyJaloINX HYKIIH/IOB,
WHIIMBHUIYJIbHBIX KOHCYJIbTalni Hacoc BaKyyMHBIH, cHCTeMa KallJUIIPHOTO 3JIeKTpodopesa
Kanenp-105M ¢ nepeknoyaeMoil NOISIPHOCTBIO, CUCTEMA
MHUKPOBOJTHOBast « MUHOTaBp-2», Gyphe-CIIEKTOMETP
nHppakpac-Hb1it DCM2201, cieKTpoMeTp aTOMHO-
abcopOrmonnbiit KBAHT-2 AT. XumMuieckne peakTHBHI,
XUMHUYecKas ocyia

9. METOJMYECKUE YKA3AHMS 1151 OBYUAIOIIMXCSI IO OCBOEHUIO M CIIATIIMHBI (MO YJIST)

Metoandeckre ykazaHus IO OCBOSHHUIO JUCLUIUINH (MOIyJIei)

Jlexiun, ¢ OAHON CTOPOHBI — ATO OJHA U3 OCHOBHBIX ()OPM YUEOHBIX 3aHATHI B BBICIINX yUeOHBIX 3aBEICHUAX, IPEACTABIAIOMAs
coboii cucTeMaTudecKoe, ocIeJoBaTeNIbHOE YCTHOE H3JI0KEHHE IpenogaBaTeeM ONpeaeIeHHOro pasjiena KOHKPEeTHON HayKy Un
y4eOHOH JUCIUIUIAHEL, C IPYTOi — 3TO 0codast popMa CaMOCTOATENBEHOM paboTH ¢ yueOHBIM MaTepuaioM. JIeknus He 3aMeHseT
co00ii KHUTY, OHa TOJNBKO MOATATIKUBACT K HEl, pacKphIBas TeMy, IpoOIeMy, BEIIEIS ITIaBHOE, CYIIIECTBEHHOE, HA UTO CIIEAYET

00paTuTh BHUMAHHUE, YKA3bIBACT ITyTH, KOTOPBIM HY)KHO CJIEJ0BATh, JOOUBASCH INTyOOKOr0 MOHMMAHKS [TOCTABICHHOM POOIEMBI, a
He 0OIIel KapTHUHBIL.

Pabota Ha JIEKIIUU — 3TO CIIOKHBIH MPOIIecC, KOTOPBIA BKIIFOUAET B Ce0s TaKUE IJIEMEHTHI KaK CIIyIIaHHe, OCMBICIICHHE U
COOCTBEHHO KOHCTIEKTHpOBaHHUE. 1Jisl TOT0, 4TOOBI JIEKIUS BBITIOIIHUIIA CBOE HA3HAYCHHE, BAYKHO MOJITOTOBUTHCS K HEH U €€ 3alnicu
ellle JI0 MPHUX0/1a MPeroaaBareis B ayAMTOPHIO. be3 3Toro AanbHeiIIee BOCIPUAITHE JIEKIIUH CTAHOBHUTCS CJIOXKHBIM. JIEKITUs B
YHHUBEPCHTETE PaCCUMTAHa Ha TIOATOTOBJICHHYIO ayauTopHio. [IpenoaaBaTens u3naraet 11000l BOIPOC, OPHEHTHPYSCH HA TE
3HaHUS, KOTOPBIE JIOJKHBI OBITh Y CTYIEHTOB, YCBOMBIITNX MaTepHall BCEX MPEABITYIINX JIEKIHA. BakHO HAyUINTHCS CITyIIATh
IpernoaaBaTesisi BO BpeMsl JICKIUH, MOICPKUBATh HEIIPEPHIBHOE BHUMAHKE K BBICTYIAOIIEMY.

OpHako, OZIHOTO CITyIIaHus HexocTtarouHo. Heobxoaumo GpukcupoBath, 3aMChIBATh TOT MOTOK HH(GOPMAIIMH, KOTOPBIH COOOIIAeTCs
BO BpPEeMsI JICKIIUU — HAYYUTHCSI BECTH KOHCIICKT JICKIIUH, TIe POPMYITUPOBAIHCEH ObI HanboJee BaKHbIE MOMEHTBI, OCHOBHBIC
TIOJIOKEH U, M3JIaraeMble JIEKTOpoM. J1Jist BeleHHsI KOHCIIEKTa JIEKLIUH CIIeIyeT HCII0Ib30BaTh TeTpaib. BeneHrne KoHCIeKTa Ha
JIMCTOYKAX HE PEKOMEHTYeTCs, IOCKOJIBKY OHU HE TaK yIOOHBI B HCIOJIB30BaHHU M YaCTO TepstoTcs. [Ipu odhopMiIeHHH KOHCIICKTa
JICKITMHA HEOOXOIUMO OCTABJISITh TOJS, TJIE CTYJICHT MOXKET 3aliCaTh CBOU COOCTBEHHBIC MBICITH, BOSHUKAIOIIUE MapaIeIILHO C
MBICJISIMU, BRICKA3aHHBIMH JIEKTOPOM, @ TAKKe BOIIPOCHI, KOTOPBIE MOTYT BO3HUKHYTH B TIPOIIECCE CIYIIAHHS, YTOOBI MTOyIUTh Ha
HHX OTBETHI IIPH CAMOCTOSTEIBHON [IPOPabOTKe MaTepHaa JICKIUH, TIPH H3yYCHUH PEKOMEHIOBAHHO JTUTEPaTyPhI WIN
HETOCPEACTBEHHO Y MpenoaaBares B KoHIe JeKiuu. COCTaBIss KOHCTIEKT JISKIHH, CIISAYET OCTABIATh 3HAYUTEIbHBIA HHTEPBA




MEXIy CTPOUYKaMH. DTO CBSI3aHO C TEM, YTO MHOTAA BO3HUKAET HEOOXOAUMOCTD BIIMCATh B IEPBOHAYAIBHBIH TEKCT JIEKIIUH OJHY
WM HECKOJIBKO CTPOYEK, UMEIOIIUX IPUHLIUIIMAIBHOE 3HAYE€HUE U IIOYEPIIHYTHIX U3 APYIMX UCTOYHUKOB. PaccTosiHue mexay
CTPOKaMH1 HEOOXOIMMO TaKXKe JJISI OAYSPKUBAHUS CJIOB MM IIEJIBIX TPYIIII CJIOB (TaKoe MOAYCPKUBAHNE BEI3BIBACTCS
HEOoOXOIMMOCTBIO IPUBIECYs BHIMAHNE K JAHHOMY MECTY B TEKCTE IIPH IIOBTOPHOM dTeHUH). OOBIYHO MOAYCPKUBAIOT
OIIPEIEJIEHUs], BBIBOJIBI.

Taxoke BaXKHO MOIHOCTBIO 0€3 BCAKUX M3MEHCHUH BHOCHTD B TETPAlb CXEMBI, TaOJIHIIbI, YEPTEXKHU U T.I1., €CIH OHHU IIPEIIOIaratoTCs
B JIEKIIMH. J{7151 TOTO, 9TOOBI COBMECTHTH MEXaHIMUYECKYTO 3aIUCh C TIOYTH JIOCIOBHBIM (PUKCHPOBaHNEM HanOoJIee BaXKHBIX
MOJI0>KEHUI, MOXKHO UCIIONb30BaTh CUCTEMBI YCIOBHBIX COKpallleHUH. B mepByro o4epenb COKpallatoTCs JUIMHHBIE CI10Ba U TE, 4TO
MOBTOPSIIOTCS B PEUH JIEKTOpa Yallie Bcero. IIpu 3ToM camMo cokpaliieHue J0MKHO ObITh O BO3MOKHOCTH KPATKUM.

Cemunapckue (mpakTudeckne) 3ausaTuss CaMocTodTeNnbHas padoTa CTyJCHTOB IT0 HOATOTOBKE K CEMHHAPCKOMY (IPaKTHYECKOMY )
3aHSATHIO JJOJDKHA HAUMHATBCS C O3HAKOMJICHHS C INIAHOM CEMHHAPCKOTro (IIPaKTHYECKOr0) 3aHATHSI, KOTOPBII BKIIIOYaeT B ce0s
BOIPOCHI, BEIHOCUMBIE Ha 00CY>K/ICHUE, PEKOMEHAAINH T10 HOrOTOBKE K CEMUHAPY (IPaKTHIECKOMY 3aHATHIO), PEKOMEHLyeMYIO
JUTEepaTypy K TeMme. M3ydeHne MaTteprana ciieryeT HadyaTh ¢ IPOCMOTPa KOHCIICKTOB JISKIIHA. BoccTaHOBUB B MaMsTH MaTepHal,
CTYZEHT IPUBOIUT B CUCTEMY OCHOBHBIE ITOJIOXKCHHUS TEMBI, BOIPOCH! TEMBI, BBIIETSIA B Hell ITaBHOE M HOBOE, Ha UTO 00paInanoch
BHMMAaHHE B JICKIIUH. 3aTEM CJIe/lyeT BHUMATEIbHO IPOYUTATh COOTBETCTBYIOLIYIO IJIaBy yueOHUKa.

st Gomee yriry0IeHHOTO H3y4eHHsT BOIIPOCOB PEKOMEH Ty eTCs KOHCIIEKTHPOBAHIE OCHOBHON W JOTIOJTHUTEIIHHON JINTEPATyPHI.
YuTas peKOMEHIOBAHHYIO JIUTEPATYPY, HE CTOUT IMACCUBHO IIPUHUMATh K CBEICHUIO BCE HAIIMCAHHOE, CIIEyeT aHAIN3UPOBaTh
TEKCT, JlyMaTh HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIIMCH 10 XO/ly YTEHHsI, KOTOPBIE MPEBPAIIAIOT YTEHUE B MPOLECC. 3alliCH MOTYT
BECTHCh B Pa3IIM4HOI (hopMe: pa3BEepHYTHIX M IPOCTHIX IUIAHOB, BBINUCOK (TE3UCOB), aHHOTALMI U KOHCIICKTOB.

ITono6pas, orpaboTaB MaTepHal U YCBOHB €T0, CTYICHT JOJDKEH HadyaTh HEMOCPEICTBEHHYIO OATOTOBKY CBOETO BEICTYIUICHUS Ha
CEeMUHAPCKOM (IIPAaKTUIECKOM) 3aHATHHU IS 4Ero CIIeAYeT MPOLyMaTh, Kak OTBETHTh HA KaK/BIH BOIMPOC TEMBI.

ITo kakoMy BOIIPOCY IIaHA 3aHATHH HEOOXOAUMO ITOTOTOBUTHCS K YCTHOMY COOOIIeHUIO (5-10 MMH. ), OBITh TOTOBBIM IIPHHSTH
ydJacTie B 00CYXJICHUH U TOMONHEHNH JOKIIQI0B M COOOIIEeHHH (10 5 MuH.).

BericTyruieHne Ha ceMHHApPCKOM (TIPAKTHYECKOM) 3aHSITHH JODKHO YHAOBIETBOPSTE CIESAYIONIIM TPEOOBAaHMSAM: B HEM H3JIaraloTcs
TEOpEeTHYECKHE MOAXO0bI K pACCMaTPUBAEMOMY BOIIPOCY, ACTCs AHAIIM3 IPHHIIMIIOB, 3aKOHOB, TIOHSTUH 1 KaTerOPHii;
TEOPETHUYECKHE MTOI0XKEHHS MTOJKPEIUISIOTCS (haKTaMM, IPUMEPaMH, BHICTYIIIICHHE JOJDKHO OBITh apIyMEHTHPOBAHHBIM.

CamocrosTensHas paboTa o0yJaromuxcs — 3To INIaHupyeMas ydeOHas, yueOHO-uccIeJ0BaTeIbCKast, HayYHO-HUCCIIe[0BaTeNbCKas
pabora, BEIIIONHsIEMAst BO BHEAYIUTOPHOE BPEMsI 10 33JJaHHIO U IIPU METOANYECKOM PYKOBOJICTBE IperoaaBaress, Ho 6e3 ero
HETIOCPEICTBEHHOTO yYaCTHS.

O0BeM caMOCTOATETFHOM PabOTHI OIpeeNseTcsl yueOHBIM IITAHOM OCHOBHOW IPO(heCCHOHANBHOI 00pa30BaTeNbHOM MPOrpaMMBI
(OITOII), paboueit mporpaMMOil JTUCUUIUIMHBI (MOIYJIS).

CamocTosTenbHast paboTa OpraHU3yeTcs M IIPOBOJUTCSA C IIENbI0 (POPMHUPOBAHUS KOMIIETCHIINH, TOHUMAEMbIX KaK CIIOCOOHOCTD
TMPUMEHSTH 3HAHUS, YMEHHUS 1 IMYHOCTHBIC Ka4eCTBa JUIS YCIICITHOM MPaKTHIECKOH NeITeIFHOCTH, B TOM YHCIIE:

- (hopMupOBaHHS YMEHUII [0 TIOUCKY U UCTIOIB30BAHUIO HOPMATUBHOM, IPAaBOBOMH, CIIPABOYHOI U CIIELMAIBHON INTEPaTypHL, a
TaKXKe JPYruX HCTOYHUKOB HH(POPMALINH;

- Ka4eCTBEHHOT'O OCBOCHHSI M CHCTEMATH3AIMH TIOJTyYeHHBIX TEOPETHICCKIX 3HAHUH, X YIITyOJICHNS U paCIIMPEHHs 110
MPUMEHEHUIO Ha yPOBHE MEKIIPEIMETHBIX CBSI3CH;

- (hopMUpOBaHHS YMEHUS IPUMEHATH MOTyUCHHBIE 3HaHUS Ha NPAKTHKE (B MPO(heCCHOHATBHOMN eSITeNbHOCTH) U 3aKPEILICHUs
HPaKTHYECKUX YMEHHI 00ydaroIuxcs;

- Pa3BUTHSA TO3HABATENBHBIX CIIOCOOHOCTEH, (POPMUPOBAHUS CAMOCTOSATEIILHOCTH MBIIIICHHS 00YJarOITHXCS;

- COBEPIIEHCTBOBAHMUS PEUEBBIX CIIOCOOHOCTE 00yJaromuxcs;

- (hopMHUpOBaHUS HEOOXOIMMOT0 YPOBHS MOTHUBAIIMN 00YYAIOIIMXCSl K CHCTEMaTH4eCKO! paboTe ISt OMyYeHUs 3HaHUH, YMEHUH 1
BJIJICHUH B MEPHOJ YIeOHOTO ceMecTpa, aKTUBHOCTH 00YJAaIOIIIXCs, TROPYECKON HHUIIMATUBHI, CAMOCTOSITEITBHOCTH,
OTBETCTBEHHOCTH U OPTaHH30BaHHOCTH;

- opMupoBaHus crIOCOOHOCTEN K CaMOPa3BUTHIO (CaMOIIO3HAHHIO, CAMOONPEIEICHHUIO0, CaMOOOPa30BaHUIO,
CaMOCOBEPIICHCTBOBAHUIO, CAMOPEATU3aLUH U CAMOPETYIIALIHN);

- Pa3BUTHA HAYYHO-MCCIIEIOBATEILCKUX HABBIKOB;

- Pa3BUTHSA HABBIKOB MEXIMYHOCTHBIX OTHOIICHHI.

K camocTosiTensHoil paboTe o AUCHUILIUHE (MOIYIII0) OTHOCATCS: MPOPaboTKa TEOPETUYECKOT0 MaTepuaa AUCIIUILTUHEI
(MoIyJIsT); TOATOTOBKA K CEMHHAPCKUM U MTPAKTHIECKUM 3aHATHSIM, B T.4. IOATOTOBKA K TEKYIIEMY KOHTPOJIIO yCIIEBAEMOCTH
o0ydaromuxcs (TeKyIast aTTecTanus ); IOATOTOBKA K Ja0OpaTOPHEIM paboTaM; IIOAr0TOBKA K IPOMEIKYTOYHOH aTTeCTAIlNN
(3auéram, F3K3aMeHaM).

Buisl, hopMbI 1 00bEMBI CAMOCTOSITENIBHOIM PabOTHI 00YYarOIIUXCS [IPU N3YYEHUH IUCIUILIMHBI (MOIYJIS) OIIPEAEIISIOTCSL:

- cozeprkaHueM KOMITETeHITHH, (GOpMHUPYEeMBIX TUCIUILTIHON (MOIYIIEM);

- cnenu(pUKON AUCIUILTHHEI (MOAYIIS), IPUMEHIEMBIMH 00pa30BaTeIbHBIMU TEXHOJIOTHAMH;

- Tpynoemkoctsio CP, mpeaycMoTpeHHOH ydeOHbIM MIIaHOM;

- YPOBHEM BBICIIIETO 00pa3oBaHms (OaKalaBpHaT, CIECIHAIATET, MaruCcTpaTypa, acipanTypa), Ha KoTopoM peanusyercs OI1OIT;
- CTETICHBIO ITOJITOTOBIEHHOCTH 00YJAIOIIIXCS.

PexoMeHIaIMu 1o MoAroToBKE K 9K3aMeHy (3a4eTy)

@DopMBI KOHTPOJIS 3HAHMH 110 OKOHYAHUH Kypca — 3K3aMeH (3a4eT), 10 OKOHYaHWH TOT'0 WJIM MHOTO pasjielia AUCIUIUTNHEI WIIH B
COOTBETCTBUU ¢ pabodeil MporpaMMoit — ay TUTOpHAs! KOHTPOIbHAs paboTa (TeCTUPOBAHUE).

Jnst ycrelmHoi ciaum sK3aMeHa (3a4eTa) peKOMEHyeTCst COOJII0IaTh HECKOIBKO MTPABHIL

1. TloaroroBka K 3K3aMeHy (3a4eTy) IOJDKHA IPOBOAUTHCS CHCTEMATHUECKH, B TCUCHHE BCETO CEMECTpa.

2. VIHTeHCHBHAS MOATOTOBKA TOJDKHA HAYATHCA HE ITO3/HEE, YeM 3a MECAI-IIONTOPa A0 IK3aMeHa (3a4eTa): PacipeieuTe BOIPOCHI
TaKuM 00pa3oM, 4TOOBI YCIIETh BEIyYHUTh MJIM TIOBTOPUTH MX MOJHOCTBIO /10 Hayajla CECCHH.




3. Jlannsle 3-4 qHA mepes 9K3aMEeHOM PEKOMEHIYEeTCsl HCIO0JIb30BaTh Al HOBTOPSHHUS CAEAYIOIIM 00pa3oM: paclpeeIuTh
BOIIPOCHI Ha MepBble 2-3 JHs, OCTaBUB MOCIEIHUN 1eHb CBOOOJHBIM. MICIONB30BaTh €ro Ul MOBTOPEHHS Kypca B IIEJI0M, YTOOBI
CHCTEeMaTH3NPOBATh MaTepHal, a TAKXKe JOYIUTh HEKOTOPHIC BOMPOCH! (KaK ITOKA3bIBAET OIBIT, IMEHHO 3TOTO JTHS OOBIYHO HE
XBaTaeT AJIsl IOJHOTO IOBTOPEHUS Kypca).

OnHOlt 13 TIaBHBIX 33124 B OpPraHU3AIMK Y4eOHOT0 Ipolecca sIBISIETCS pa3BUTHE MHULIUATUBBI, TBOPYECTBA U CAMOCTOSITEIbHOCTH
y crynenToB. OCHOBOH B 3TOH paboTe sIBISETCs BBIIOIHEHHE 33/IaHUH 110 CAMOCTOSITENILHON paboTte. DTo opMa ydeOHBIX 3aHITHH
CTIIoco0CTBYET (POPMHUPOBAHHIO Y CTYICHTOB TEOPETHUECKOI0 MBIIIICHNS, YMCHHUS aHAJIM3UPOBATh U IIOHUMATh COIEPKaHUE U
CYIIHOCTb U3y9aeMOro IpeaMeTa.

PenteHue 3TuX 33124 HEBO3MOXHO O€3 MOBBILICHHS POJIM CAMOCTOSITENEHOW padOThI CTYAEHTOB HaJl yYeOHBIM MaTepHaIOM,
YCHIJICHHS OTBETCTBEHHOCTH MPETIOIABATENL 32 Pa3BUTHE HABBIKOB CAMOCTOSTENBHOM PabOTHL, 32 CTUMYJIHPOBAaHHE
npo(hecCHOHATBHOIO POCTa CTYIEHTOB, BOCIIUTA-HAE HX TBOPUECKOH aKTUBHOCTH U MHUIMATUBHL. BHEIpeHNe B IPaKTHKY yueOHBIX
MIPOrpaMM C MOBBIILIEHHOM J0JIel caMOCTOATENbHON paboThl aKTUBHO CIIOCOOCTBYET MOZEPHHU3ALIMHU YueOHOro mpouecca. i aToro
Ha Kadeape pa3paboTaHa cucTeMa Pa3IMYHbIX JHJAKTHIECKUX CPEICTB aKTHBHU3ALMH U YIIPABICHUS TI03HABATEIbHON
JIeSITEIIFHOCTBIO CTYACHTOB.

JlabopaTopHble paboTHI SABISIOTCS OCHOBHBIMU BU/IaMH yYEOHBIX 3aHATHH, HalIPaBI€HHBIMH Ha SKCIICPUMEHTAIBHOE
(mpakTHYecKoe) MOATBEPKACHNE TEOPSTHICCKHIX TOJIOXKEHHH 1 (hopMupoBaHHe 00MmenpodhecCHOHATEHBIX H PO ECCHOHATBHBIX
KoMneTeHIUH. OHU COCTABIIAIOT BKHYIO YacTh TEOPETUIECKOH U MPOQeCCHOHATBHON PaKTHIECKOH OATOTOBKH.

B npornecce nabopatopHoii paboTHI Kak BHJa y4eOHOT0 3aHATHS CTYICHTHI BBITOIHSIIOT OJHO UM HECKONBKO 3alaHUi MO
PYKOBOJICTBOM HPETIOAABATENS B COOTBETCTBUY C N3Yy4aEMBIM COZIEP)KaHHUEM y4eOHOr0 MaTepraa.

ITpu BEIMOTHEHNK 00yYarOIIUMICS J1Ta0OPAaTOPHBIX Pa0OT 3HAYMMBIM KOMITOHEHTOM CTaHOBSATCS PAaKTHIECKHE 3aJaHuUs C
UCTIONB30BaHUEM KOMITBIOTEPHON TEXHHUKHU, 1a00paTOPHO - MPUOOPHOro 000pyAOBaHHS U 1p. BelmonHeHne cTyjeHTaMu
71a00PaTOPHBIX pabOT MPOBOUTCS C 1EJIbI0: (POPMHUPOBAHUS yMEHUH, TPAKTUUECKOTO ONbITa (B COOTBETCTBUH C TPEOOBAHUAMHU K
pe3ynbTaTaM OCBOCHUS JUCIUIUIMHEI, M HA OCHOBAaHWH NepedHs (POPMUPYEMBIX KOMITCTEHIINH, yCTAaHOBICHHBIMA pabodeit
HpOrpaMMO¥ JUCIUIUIMHBI), 0000IICHNS, CHCTeMaTH3aIUH, yTITyOJICHHS, 3aKPEIUICHHS ITOJyIeHHbBIX TEOPETUIECKUX 3HAHUH,
COBEpILICHCTBOBAHUS yMEHUI IPUMEHATH [OTy4CHHbIE 3HAHUS Ha IPAKTHKE.

Cocras 3a1aHuii U1s1 1a00paTOpHON pabOThI IOIKEH OBITH CIUIAHMPOBAH C PACYETOM, YTOObI 32 OTBEJCHHOE BPEMsI OHH MOTJIH OBITh
BBITIOJTHEHBI KAYECTBEHHO OOJIBITMHCTBOM CTYICHTOB.

IIpu nnanupoBaHUY Ta0OPATOPHBIX PAbOT CIEAyeT yUUTHIBATh, YTO B XO/I€ BHINOIHEHHS 3aIaHUH y CTYAECHTOB (DOPMUPYIOTCS
YMEHUS U IPAaKTUYECKUH OIBIT pabOoThI C Pa3InyHbBIMU IPUOOPaMH, YCTaHOBKaMH, JIaOOpaTOPHBIM 000PY10BaHHEM, alllapaTypou,
nporpaMMaMH | JIp., KOTOPBIE MOTYT COCTaBIISATh 9acTh MPO(PECCHOHATFHON MPAaKTHIECKOH MOATOTOBKH, a TAKXKe
HCCIIE0BAaTEeNIbCKHUE YMEHHS (HaOIr0qaTh, CPaBHUBATH, aHAIM3UPOBATh, YCTAaHABINBATH 3aBUCHMOCTH, JIETIATh BEIBOJBI H
0000111eHHsI, CAMOCTOATENBHO BECTH UCCIIeI0BaHUE, OQOPMIIATE PE3yIbTAThI).

BrinonHennto 1a00paTopHbIX paboT NMPEALIECTBYET IPOBEPKa 3HAHUHN CTY/ICHTOB - X TEOPETHIECKOH TOTOBHOCTH K BBIITOJTHEHHUIO
3aaHuUsl.

DopMBI OpraHU3aIUy CTYJCHTOB IIPU MPOBEICHUH Ta00PaTOPHBIX paboT: GppoHTaNBHAS, IPYIITIOBas M UHAUBHAyanbHas. [1pu
(poHTANBHOMN (hOpME OpraHU3aLMK 3aHATUI BCE CTYACHTHI BBIOJIHSIIOT OJHOBPEMEHHO OJIHY U Ty ke padorty. [Ipu rpynmnosoii
(hopme opraHmu3aIy 3aHATHI OHA U Ta ’Ke paboTa BEIMONHACTCS IPYIIIaMu 1o 2 - 5 genoBek. [Ipn nHANBHIyaIEHOH hopme
OpraHM3alNH 3aHATUI KKIBIH CTYICHT BHIOIHACT HHINBHIYAIbHOE 3a[aHNUE.

Texymuit KOHTPOIb yueOHBIX JOCTHXKEHUH 10 Pe3yIbTaTaM BITOTHEHHs JJA0OPaTOPHBIX pabOT MPOBOJUTCS B COOTBETCTBUH C
CHCTEMOM OlleHHBaHUs (PEHTHHIOBOH, HAKOIUTEIBHOM U Ip.), a Takke (opMaMu U MeToiaMH (KaK TPaJUIHOHHBIMU, TaK 1
MHHOBAIIMOHHBIMH, BKIIFOYas KOMITBIOTEPHbIE TEXHOJIOIHHN), YKa3aHHBIMH B pabodeii mporpaMMe TUCIUITIHHEL (Moxyiis). Texyruii
KOHTPOJIb IIPOBOAUTCS B MpeJenax y4eOHOro BpeMeHH, OTBEACHHOr0 paboYuM y4eOHBIM IIIaHOM Ha OCBOCHUE JHUCIHUIIINHBI,
pEe3yNbTaThl 3aHOCATCSA B AKypHA yueOHBIX 3aHATHUIL.

O0BeM BpeMeHH, OTBOIUMEIH Ha BBITIOTHEHHUE JTa00PaTOPHBIX paboT, INIAHUPYETCSI B COOTBETCTBHUH ¢ yueOHbIM turanoM OITOII.
ITepeuens mabopaTopHbIX paboT B PITJI, a Tarke KOTMYECTBO YaCOB Ha WX MPOBEICHNE TOJDKHBI 00ECTIEUHBAThH PEATH3AINI0
TpeOOBaHMIi K 3HAHUSAM, YMEHHUSM H MIPAKTUUYECKOMY OTIBITY CTYJEHTa [0 JUCUUIUIMHE (MOAYII0) cooTBeTcTBYomei OITOIT.

KypcoBast pabota sBIsIeTCS CAaMOCTOSTEIFHBIM TBOPYECKIM IICEMEHHBIM HayYHBIM BHIOM JICSTENEHOCTH CTYICHTA TI0 pa3padoTKe
KOHKpeTHOU TeMbl. OHa OTpaXkaeT MpUOOpEeTEeHHbIE CTYJEHTOM TEOPETUUECKHe 3HAHMS U ITpakTudeckue HaBbIku. KypcoBas pabora
BBITIOJIHACTCS CTYACHTOM CAMOCTOSTENIFHO MTOJ] PYKOBOJCTBOM IPEOAaBaTeIs.

KypcoBas pabora, HapsIy ¢ SK3aMEHaMH U 3a4€TaMH, SBIETCS OIHOM U3 (OpM KOHTPOJIS (aTTECTAINH), TO3BOJISAIONIEH ONPEaeInTh
CTEMEHb IOrOTOBIEHHOCTH OyayIIero creruanucta. KypcoBsle paboThI 3aIUIAIOTCSA CTyICHTaMHU 110 OKOHYaHUH H3Y9CHHS
YKa3aHHBIX AUCIMIUINH, OIPEICIICHHBIX YYeOHBIM IJIAHOM.

OdopmiieHre paboThI TOHKHO COOTBETCTBOBAThH TpeOoBaHusIM. O0BeM KypcoBoid paboTsl: 25-30 crpanuil. CIUCOK JTUTEpaTyphl U
[Ipunoxenns B 00beM paboTsI He BXoAAT. KypcoBas paboTa Jo/bKHA COepIKaTh: TUTYIBHBIN JIUCT, COJCpIKaHNe, BBEJICHNUE,
OCHOBHYIO 9aCTb, 3aKII0OUCHHUE, CIIUCOK JTUTEPaTyphl, IpuioxkeHue (pu HeooxonumoctH). Kypcoast paboTa moaiesxur
PCLICH3UPOBAHUIO PYKOBOAUTEIEM KypcoBoi paboThl. PereH3ust siBisieTcs: opHIUaIbHBIM TOKYMEHTOM H IPUKIIAIBIBACTCS K
KypCOBOI1 pabore.

Temarnka KypcoBBIX paboT pa3pabaTeIBacTCsl B COOTBETCTBHH C YUEOHBIM IUTAaHOM. PyKkoBoIHTEh KypCOBOIT pabOTHI JINIIIE
MOMOTaeT CTYCHTY OIPEIeIUTh OCHOBHBIC HATIPABJICHHUS PaOOThI, OUEPTHTH €€ KOHTYPBI, YKa3bIBACT T€ HCTOYHHKH, HA KOTOPHIC
clleiyeT 0OpaTHTh INIaBHOE BHUMAaHUE, Pa3bsACHSCT, T OTHICKATh HEOOXOJMMBIC KHUTH.

CocTaBiIeHHBIH CIIMCOK HCTOYHUKOB HAyYHOH MH(OPMAITHIH, ITOISKAITHH H3YIEHHIO, CIIEAYET IT0Ka3aTh PyKOBOAUTENIO KypCOBOH
paboTHI.

KypcoBas pabora cocTout 13 I71aB 1 naparpadoB. BHe 3aBUCHMOCTH OT pelIaeMbIX 3a/1a4 ¥ BBIOPaHHBIX MTOAXOJIOB CTPYKTypa
paboTHI JOJKHA COAEPIKaTh: TUTYIBHBIH JINCT, COJep)KaHNe, BBEICHNE, OCHOBHYIO 9acTh; 3aKIIFOUCHHNE; CIICOK JINTEPATYPHI;
HpHIIOKEHUE(S).

Bo BBeieHHH HEOOXOMUMO OTPA3UTh: AKTYalbHOCTh; 00BEKT; MPEAMET; IeJIb; 3aJa4uM; METOJbI UCCICAOBAHHS, CTPYKTypa paboThL




OCHOBHYIO 4acTh pabOTHI PEKOMEHyeTCs pa3AeNUTh Ha 2 TIaBbl, KaXk/Jas U3 KOTOPBIX JOJKHA BKIIOYATh OT ABYX A0 YeThIpPeX
naparpados.

ConeprkaHne IJIaB U X CTPYKTypa 3aBHCUT OT TEMbI U aHAJIM3UPYEMOTr0 MaTepHaa.

[epBast rmaBa JOMKHA IMETh 0030pHO—-aHATNTHIESCKIH XapaKTep U, KaK IMPAaBUIIO, SIBISETCS TEOPETUIECKOI.

Bropas rnasa no 6onpliel 4acTH pacKpbIBaeT HACKOJIBKO 3TO BO3MOKHO MIPeAMET HccieloBaHus. B Hell mpruBOasSTCS NpaKTHYECKHUE
JJaHHBIE T10 TPOOJIEMaTHKE TEMbI HCCIIEJOBAHMSI.

BriBozEI 0 OpMIIIOTCS B BAAE HEKOTOPOT'O KOIMYECTBA MPOHYMEPOBAHHEIX a03aIeB, YTO NPHIAET HEOOXOMUMYIO CTPOHHOCTh
U3JI0KEHUIO N3yYeHHOT0 MaTepraia. B HIX HOABOJUTCS UTOT MPOBEIEHHOMN pabOThI, HETOCPEACTBEHHO BBIBOJIBI, BEITCKAOIINE U3
BCEil paboTHI U COOTBETCTBYIOLINE BBISIBICHHBIM IIPOOJIeMaM, IOCTaBICHHBIM BO BBEACHHH 3a/1a4aM PaOOThl; yKa3bIBACTCS, C
KaKHMH TPYXHOCTSMH MPHUIILIIOCH CTOIKHYTHCS B XOJI€ HCCIICIOBaHNUS.

[IpaBuna HarucaHus B 0(hOPMIIEHUS KypCOBOH pabOThI periaaMeHTHpYIoTcs [onoxkeHneM o KypcoBoi pabote (IpoexTe),
yTBEepKIeHHBIM peuienreM YdeHnoro coBeta @®T'bOY BO I'AT'Y ot 27 anpenst 2017 1.




MHWHOBPHAYKHW POCCHUN
®denepabHOE rocy1apCcTBEHHOE OHOIKETHOE 00pa30BaTe/IbHOE YUpeKAeHue

BbIcIIEro o0pazoBanus «'opHO-AJITAHCKUI TOCYy1apCTBEHHbII YHUBEPCUTET
(®I'BOY BO TAI'Y, I'AT'Y, I'opHO-ANTaliCKHMH TOCYIaPCTBEHHbI YHUBEPCUTET)

®OH]I
OLIEHOYHBIX CPEJCTB

10 Y4eOHOU TUCIIUILTMHE

AHanuTHYECKask XUMUS
04.03.01 Xumus
04.03.01 Xumust oKpyKarolieu cpeabl, XMMHUUECKas IKCTIIEPTU3a U SKOJIorudeckas
0€30MacHOCTh
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VYTBepkK/IeH Ha 3aceTaHuH Kaeapbl
30.01.2025., mporokon Ne 8

3aB. kadeapoit

[TonbHukoBa Enena Hukomaesna

(moamucek)



IMacnopt
(poHaa OLIEHOYHBIX CPEACTB

o JTUCHMIIIMHE AHaJIuTHYECKAasl XUMHUS

o/

KonTtponupyembl
€ pa3zelsl
(TembI)
JVCLUTUIHBI

Pe3ynbTaThl 00ydeHUs 1O TUCIUIUINHE,
COOTHECEHHBIE C UHIUKATOPAMU
KOMIIETEHIINI

HaumenoBanue
OLIEHOYHOI'O
cpencTBa

JApoOHbIi 1
CUCTEMATHYEeCKHNM
METOAbI aHAJIHN3Aa
AHAJIUTHYECKHX
rpynn KaTuOHOB
1 AaHHOHOB

NJI-1.0IIK-1:3HaeT TeopeTUUECKUEe OCHOBBI
aHATUTHYECKON XUMUH, CYIIIHOCTb
XUMHUYECKHX U (PU3UKO-XUMHYECKHX METOJIOB
UCCIIEOBaHUS BEILIECTB U 00BEKTOB
OKpYXarlel cpelpl, HCHOIb3YyeT HUX IpHU
aHaIu3€ W HUHTEpIpETalnd  MOMy4aeMbIX
pEe3yJIbTATOB.

N-2.0IIK-1:IlpumeHsieT ~ XUMHYECKHE U
(OUBUKO-XUMUYECKHE METOJbl aHaiu3a JJis
OLICHKH 71a00paTOPHBIX XUMHUYECKUAX
WCCIICIOBAaHUM,  yMEeT  HHTEPHpPETUPOBATH
pe3yJbTaThl, MOJYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 KCIIEPUMEHTA.
NJI-3.0I1K-1:Bnageer ompITOM aHalmu3a u

OICHKH, HHTCPIIPCTAlNU PE3YJILTATOB
Ka4CCTBCHHOI'O u KOJIMYCCTBCHHOI'O
dHaJIM30B.

N-1.0I1K-2:3naeTr HOpMBI  0€30MACHOCTH
pHu paboTe ¢ XUMUYECKUMH PEAKTUBAMU;
CTaHJApPTHBIC OINEpaluu MO pa3pabOTaHHBIM
METOIUKaM aHanm3a OTIpEICIICHHUSI
Ka4yeCTBEHHOTO W KOJIMYECTBEHHOTO COCTaBa
Pa3TUYHBIX 0OBEKTOB UCCIICTOBAHUS.

NJI-2.0I1K-2:YmeeT IIPOBOJUTH
KaueCTBCHHBIM W KOJMYECTBCHHBLIM aHaIU3,
cobaronas TpeboBaHUs TEXHUKHU
0e301acHOCTH

NJI-3.0IIK-2:Bnaaeer Pa3IMYHBIMU
MeToMaMu  (DU3UKO-XUMHYECKOTO aHaln3a |
MMeeT HaBBIKU 1504 MPaAKTUYECKOro

WCIIONB30BaHUS  C  COONIONCHHEM  HOPM
TEXHUKH OE€30IMaCHOCTH.

NJ-1.0IIK-3:35aeT  CyHIHOCTH  PACUETHO-
TEOPETUUECKUX METOJIOB Pa3IMYHbBIX




pa3fgenoB  AHAUIMTUYECKOW ~ XUMUHA  JJIS
M3YUYEHHS] Kau€CTBEHHOTO M KOJIMYECTBEHHOI'O
COCTaBa BEILIECTB U UCCIEAYEMbIX OOBEKTOB.
NJ-2.0IIK-3:YMeeT ucnonab30BaTh pPacuyETHO
-TEOPETUUYECKHUX METO/IbI Pa3JIMYHBIX
pa3leyioB  AHAIMTUYECKOW  XUMUHA IS
U3YUYEHHUsI KaUYE€CTBEHHOIO M KOJIWYECTBEHHOIO
COCTaBa BEIIECTB U UCCIEIYEMbIX OOBEKTOB.
NJ-3.0I1K-3:Bnageer HaBblkaMH pacyeTa
pE3yJIbTaTOB XUMHUYECKOIO HKCIEPUMEHTA C
MOMOIIbI0 KOMITBIOTEPHBIX MPOrpaMM, HMEET
OMBIT MPUMEHEHUS PACUYETHO-TEOPETUUECKUX
METOAOB JiJii M3y4YEHUS KauyeCTBEHHOTO U
KOJINYECTBEHHOI'O ~ COCTaBa  BEIIECTB MU
HCCIeTyeMbIX 00 bEKTOB.

KauecTBeHHBIC
peaKuuu u
CHUCTEMAaTHUYECKHU
U XOJ1 aHaJIn3a
CMeCH KaTHOHOB
1 apaymMTHYECKOMN
rpyHIibl. 44.
KauecTBeHHbIC
peakiuu u
CHUCTEMaTHUUYCCKU
¥ X0 aHanIu3a 2
aHAJIUTUYECKOU
TPYIIIbI
KaTHOHOB
(KaTHOHBI
TPYMITBI COJSTHOM
KHUCJIOTHI). 44.
KauecTBeHHbIC
peaKkuu u
CHCTEMAaTHYECKHU
U X0 aHaiInu3a
CMeCH KaTUOHOB
3 aHaAJIMTHUYECKOMN
TPYIIIbI
(KaTHOHBI
IPYIIIbI CEPHOU
KHCJIOTHI). 44.
KauecTBeHHbBIC
peaKkuuu u
CHUCTEMAaTHUYECKHU
M X0/ aHaiInu3a
KaTHOHOB
YETBEPTON

WJI-1.0TIK-1,11]1-2.OTIK-1,11]1-3.0T1K-1,11]]
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AHAJTUTUYECKOU

TPYIIITHI
(KaTHOHBI

TPYIIIbI
aM(pOTepHBIX
THJIPOKCHUJIOB).
4y,
KauecTBeHHbBIC
peaKkuu U
CHUCTEMaTHYCCKHU
U XOJI aHa/In3a
KaTHOHOB MSATOU
aHAJIMTUYECKOMN

TPYIIITBI
(KaTHOHBI

TPYIIIIbI
TUJIPOKCHU/IOB,
HEPaCTBOPUMBIX
B pacTBOpax
NaOH u KOH.
4y,
KauecTBeHHbBIC
peaKkuu u
TPOOHBIN METOT
aHaJIn3a CMECH
KaTHOHOB
IIECTOM
aHAJIMTUYECKOM
rpynnsl (CMech
KaTHOHOB
TPYIIIBI
TUAPOKCHUIOB,
PacTBOPUMBIX B
N30BITKE
pacTtBopa
NH40H). 4u.

KauecTBeHHBIC
peakiuu Ha
KaTHOHKI 1-6
AHAJIMTUYECKUX
TPYIN U aHUOHBI
1-3
AHATMTHYECKUX
TpyIIII.

WJ1-1.0TIK-1,11]1-2.OTIK-1,11]1-3.0TIK-1,11]]
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MeToabl
pasjaeJieHus u
[OHLIEHTPUPOBAHU]

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
AHAJIMTUYECKOU XAMUH, CYIIHOCTb
XUMHYECKHX U (PU3UKO-XUMHYECKUX METOJIOB
UCCIIEI0BaHUs BEILIECTB 17} 00BEKTOB

OKpYy>Kalolllel Cpeabl, MCHONb3YET HUX MpHU
aHAIM3€ W  UHTEPOpPETAlrd  IOIy4aeMbIX
pe3yIbTaTOB.

N/I-2.011K-1:Ilpumenser  XxuMu4eckue u
(U3HKO-XMMUYECKHE METOAbl aHaiau3a IS
OLICHKHU 71a00paTOPHBIX XUMHUYECKUX
UCCJIEIOBAaHUN, yMEeT  HHTEepPIPETHPOBATh
pe3ynbTaThl, IIONyYEHHBIE IIPU IIPOBEICHUHU
XUMHUYECKOI'0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalM3a W

OLICHKH, VHTEPIPETALNU pe3yJIbTaTOB
Kaue€CTBEHHOIO u KOJIMYECTBEHHOIO
AHAJIN30B.

N/-1.0IIK-2:3naer HOpMBI  0€30MacHOCTH
pu padboTe ¢ XUMUYECKUMH PEaKTUBAMU;
CTaHJAPTHBIE ONEpalu MO Ppa3padOTaHHBIM
METOANKaM aHanu3a OIpeAeIICHUS
KaueCTBEHHOI'0 M KOJIMYECTBEHHOIO COCTaBa
Pa3JIMYHBIX 0OBEKTOB UCCIIEIOBAHUSI.

NJI-2.0I1K-2:YmeeT MPOBOJINTH
KaueCTBECHHBIM M KOJIWYECTBEHHBIH aHAJIN3,
cobmronas TpeOoBaHUs TEXHUKHU
Oe30macHOCTH

NJI-3.0IIK-2:Bnaaeer Pa3IMYHBIMU
MeTodaMu (PU3MKO-XMMHUYECKOTO aHalu3a |
AMEET HaBBIKA UX IPaKTHYECKOTrO

UCIONB30BaHUSI  C  COOJIIOICHUEM  HOPM
TEXHUKH OE€30IMaCHOCTH.

NJI-1.0IIK-3:3HaeT  CYHIHOCTH  PACUETHO-
TEOPETUUECKUX METOJIOB Pa3IMYHbBIX
pa3esioB  aHAIUTUYECKOW  XUMUU IS
U3y4YeHUs] KaY€CTBEHHOTO M KOJUYECTBEHHOTO
COCTaBa BEILIECTB U UCCIIEIYEMbIX OOBEKTOB.

N/I-2.0I1K-3:YmeeT ucnonb30BaTh pPacyeTHO
-TEOPETUYECKHUX METO/bI Pa3TUYHBIX
pa3ieyioB  aHAIMTUYECKOW  XUMUHA IS
M3YUYCHHS] KaU€CTBEHHOI0 M KOJIMYECTBEHHOI'O
COCTaBa BEIIECTB U UCCIIEYEMbIX OObEKTOB.

N/J-3.0I1K-3:Bnageer HaBbIKaMH pacyeTa
pE3YJIbTaTOB XUMHUYECKOIO HKCIEPUMEHTA C
MOMOIIbI0 KOMITBIOTEPHBIX TMPOrpaMM, HMEET
ONBIT TPUMEHEHUSI PACYETHO-TEOPETHUECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.

DKCTpaKus
(heHOIBHBIX
COeIMHEHUM I10
METOY
PazymoBoi.
KauecTBeHHBIN
aHaJIN3 JIA
UACHTUDUKAITAH
(heHONBHBIX
coequHenui. 10
q.
Onpenenenue
MEIN U [IMHKA C
MpeIBapUTEIbHbI
M pa3eiIeHueM
Ha KaTUOHHUTE. 8
q.
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I'omorennoe
paBHOBecHe B
pacrBopax

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;
CTaHJApTHBIE OINepaluu MO pa3paboTaHHBIM
METOAMKaM aHaJIn3a OIIPEICIICHUS
KAUYECTBEHHOIO M KOJIWYECTBEHHOIO COCTABa
Pa3TUYHBIX 0OBEKTOB UCCIICIOBAHUS.

NJI-2.0IIK-2:Ymeer MPOBOJIUTH
KAueCTBCHHBIM MW KOJMYECCTBCHHBLIM aHAJIN3,
coOmronas TpeboBaHUs TEXHUKU
0e30MacHOCTH

NJI-3.0I1K-2:Bnaneer pa3IMYHBIMA
MeToAamMu (PU3UKO-XMMUYECKOr0 aHaliu3a |
AMEET HaBBIKU UX MPaKTUYECKOro

HUCIOJIb30BAHUSA C  COOJIFOIEHUEM HOPM
TEXHUKH OE€30IMaCHOCTH.

NJI-1.0IIK-3:3HaeT  CyHIHOCTh  PAaCUETHO-
TEOPETUUECKUX METOJIOB Pa3TUYHBIX
pa3ieyioB  AHANUTUYECKOW  XUMUHA s
U3YUYEHHUSI KaUYE€CTBEHHOTO M KOJIUYECTBEHHOIO
COCTaBa BEIIECTB U UCCIIEYyEMbIX O0BEKTOB.

NJ1-2.0TIK-3:YMeeT uCnoiap30BaTh pPacuyeTHO
-TEOPETUYECKUX METO/IbI Pa3IUYHbBIX
pa3fgenoB  AHAUIMTUYECKOW — XUMUHA  JJIS
M3YUYCHHS] KaU€CTBEHHOTO M KOJIMYECTBEHHOI'O
COCTaBa BEILIECTB U UCCIIEIYEMbIX OOBEKTOB.

NJ-3.0IIK-3:Bnageer HaBbIKaMHU pacuera
pPEe3yJIbTaTOB XUMHUYECKOIO JKCIIEPUMEHTa C
MIOMOIIIbI0 KOMIIBIOTEPHBIX MPOrPAMM, HMEET
OMBIT TPUMEHEHHUS PACYETHO-TEOPETUUECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.

Knaccuduxanus
AHUOHOB U
IPYIIOBBIC
pEareHTHI.

KauecTBeHHBIC
peakuuu u
MoCjIe10BaTeIIbH
OCTh aHaJIM3a
CMECH aHHOHOB
IIEPBOM TPYMIIBL.
44,
KauecTBenHbIe
peakuuu

AHHMOHOB BTOPOM

TPYIIIbI.
KauecTBeHHbBIC
peakuuu

AHWOHOB TPEThEU

rpyHIibl. 44.
KauecTBeHHBIN
aHaJiu3 CMeCHU
AHUOHOB TPEX
rpyni. 44.
KauecTBeHHBIH
aHaJIu3 TBEPJIOrO
BelecTna 44.

WJI-1.0TIK-1,/1-2.OTTK-1,A/1-3.01IK-1,11]]
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omaTorpaguyeck
MeTO/bl AHAJIH3A

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;

CTaHAAPTHBIE OINEpaluu MO pa3pabOoTaHHBIM
METOANKAM aHaJIn3a OIlpeIECICHMS
Ka4eCTBEHHOT0 M KOJIMYECTBEHHOIO COCTaBa
pa3IMYHbIX OOBEKTOB UCCIIEIOBAHMSL.

NJI-2.0IIK-2:Ymeer MIPOBOJUTH
KA4eCTBEHHBII M KOJHMYECTBCHHBIM aHaIu3,
coOmronas TpeOOBaHUS TEXHUKH
0e30macHOCTH

NJI-3.0I1K-2:Bnaneer pa3IMYHBIMA
MeToAamMu (PU3UKO-XMMUYECKOr0 aHaliu3a |
AMEET HaBBLIKU UX MPaKTUYECKOrO

HUCIOJIb30BAHUSA C  COOJIFOIEHUEM HOPM
TEXHUKH OE€30IMaCHOCTH.

NJI-1.0IIK-3:3HaeT  CyHIHOCTh  PAaCUETHO-
TEOPETUUECKUX METOJIOB Pa3TUYHBIX
pa3ieyioB  AHANUTUYECKOW  XUMUHA s
U3YUYEHUSI KaYE€CTBEHHOTO M KOJIUYECTBEHHOIO
COCTaBa BEIECTB U UCCIIEYyEMbIX OOBEKTOB.

NJ1-2.0TIK-3:YMeeT uCnoiap30BaTh pPacuyeTHO
-TEOPETUYECKUX METO/IbI Pa3IUYHbBIX
pa3fgenoB  AHAUIMTUYECKOW — XUMUHA  JJIS
M3YUYCHHS] KaU€CTBEHHOTO M KOJIMYECTBEHHOI'O
COCTaBa BEILIECTB U UCCIIEIYEMbIX OOBEKTOB.

NJ-3.0IIK-3:Bnaneer HaBbIKaMHU pacuera
pPEe3yJbTaTOB XUMHUYECKOTO HKCIIEPUMEHTa C
MIOMOIIIbI0 KOMIIBIOTEPHBIX MPOrPAMM, HMEET
OMBIT TPUMEHEHHUS PACYETHO-TEOPETUUECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.

Onpenenenue
o01en
KOHIIEHTPaIIUH
3JIEKTPOJIUTA C
3aKJIHOYUTEIILHOM
cTagueu
MOTEHIIMOMETPUY
€CKOro
tutpoBanus (pH-
MeTpusi). 8 U.
Brigenenue u
orpeJiesieHre
CoJIepKaHUS
CBOOOIHBIX
KHCJIOT B
pPacTUTEIILHOM
marepuane. 10 u.
Paznenenue n
oOHapy)eHue
KaTHOHOB
METO0M
OJTHOMEPHOU
OyMarkHOM
XpoMarorpaguu.
8u.

WJI-1.0TIK-1,/1-2.OTTK-1,A/1-3.01IK-1,11]]
-3.011K-2




MeTposioru4eckue
OCHOBBI

AHAJIMTHYECKOH
XUMUH

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;
CTaHJApTHBIE OINepaluu MO pa3paboTaHHBIM

MCTOAHNKaM aHaJIn3a OIpCacyICHUA
Ka4CCTBCHHOI'O MW KOJIHMYCCTBCHHOI'O COCTaBa
Pa3’INYHbIX 00BEKTOB HCCJIICAOBAaHMA.

NJI-2.0I1K-2:Ymeer MIPOBOJIUTH
KA4eCTBEHHBII M KOJHMYECTBCHHBIM aHaIu3,
cobironas TpeOOBaHUS TEXHUKHU
0e30macHOCTH

NJI-3.0I1K-2:Bnaneer pa3IMYHBIMA
MeToAamMu (PU3UKO-XMMUYECKOr0 aHaliu3a |
AMEET HaBBLIKU UX MPaKTUYECKOrO

HUCIIOJIb30BAHUSA ¢ coOmroneHuemM HOPM
TEXHUKH OE€30IMaCHOCTH.

NJI-1.0IIK-3:3HaeT  CyHIHOCTh  PAaCUETHO-
TEOPETHUYECKUX METO/IOB Pa3IMYHbBIX
pa3ieyioB  AHANUTUYECKOW  XUMUHA s
U3YUYEHUSI KaYE€CTBEHHOTO M KOJIUYECTBEHHOIO
COCTaBa BEIECTB U UCCIIEYyEMbIX OOBEKTOB.

NJ1-2.0TIK-3:YMeeT uCmoiab30BaTh pPacyeTHO
-TEOPETUYECKUX METOJIbI Pa3IMYHbBIX
pa3fgenoB  AHAUIMTUYECKOW — XUMUHA IS
M3YUYCHHS] KaU€CTBEHHOTO M KOJIMYECTBEHHOI'O
COCTaBa BEILIECTB U UCCIIEIYEMbIX OOBEKTOB.

NJ-3.0IIK-3:Bnaneer HaBbIKaMHU pacuera
pPEe3yJbTaTOB XUMHUYECKOTO HKCIIEPUMEHTa C
NOMOUIBIO KOMIIBIOTEPHBIX MPOrpamMM, HMEET
ONBIT TPUMEHEHUSI PACYETHO-TEOPETHUECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.

OKCIepUMEHTAJIb
HBIE pacyeTHbBIC
paboTHI 11O
o0paboTke
JTAHHBIX
XUMHYECKOTO
aHaM3a.

WJ1-2.0TIK-1,1]1-3.OT1K-1,1/1-3.011K-2




Oo0OpadoTka
pe3yabTaToB
U3MepeHui

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;
CTaHJApTHBIE OINepaluu MO pa3paboTaHHBIM
METOAMKaM aHaJIn3a OIIPEICIICHUS
KAUYECTBEHHOIO M KOJIWYECTBEHHOIO COCTABa
Pa3TUYHBIX 0OBEKTOB UCCIICIOBAHUS.

NJI-2.0IIK-2:Ymeer MPOBOJIUTH
KAueCTBCHHBIM MW KOJMYECCTBCHHBLIM aHAJIN3,
coOmronas TpeboBaHUs TEXHUKU
0e301macHOCTH

N/I-3.0IIK-2:Bnaneer Pa3IMYHBIMU
MeToaMu  (DU3UKO-XUMHUYECKOr0 aHalu3a |
MMeEET HaBBIKH X MPaKTUYECKOrO

HCIIOJIb30BaHUA C CO6JII-O,IICHI/ICM HOpM
TEXHHKH O€30ITaCHOCTH.

N/-1.0IIK-3:3HaeT  CymIHOCTh  pacUETHO-
TEOPETHUYECKUX METO/IOB Pa3IUYHBIX
pa3lesioB  aHAIUTUYECKOW  XUMUU IS
M3YUYEHHS] KaU€CTBEHHOI0 M KOJIMYECTBEHHOI'O

COCTaBa BEIIECTB U UCCIIEYyEMbIX O0BEKTOB.

N/I-2.0I1K-3:YmeeT ucnonb30BaTh pPacuyeTHO
-TEOPETUYECKUX METO/IbI Pa3IUYHbBIX
pas3zenos aHAJIMTUYECKOUN XUMHUHU st
M3YUYCHHS] KaU€CTBEHHOTO M KOJIMYECTBEHHOI'O
COCTaBa BEILIECTB U UCCIIEIYEMbIX OOBEKTOB.

NJ-3.0IIK-3:Bnaneer HaBbIKaMHU pacuera
pPEe3yJIbTaTOB XUMHUYECKOIO JKCIIEPUMEHTa C
NOMOUIBIO KOMIIBIOTEPHBIX MPOrpamMM, HMEET
ONBIT TPUMEHEHUSI PACYETHO-TEOPETHUECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.

O6paboTka
AKCIIEPUMEHTAIb
HBIX JIaHHBIX
aHanu3a
UCCIIeTyEeMBbIX
00BEKTOB 1O
BOCTIPOM3BOIUMO
CTU JTaHHBIX
JIBYX BBIOOPOK.
DKCIEPUMEHTAIIb
Has pacyeTHas
pabora o
BBISIBJICHUTO
IPOMaxoB B
pe3ynbTarax
HKCIIEPUMEHTA.
O6paboTka
AKCTIEPUMEHTAID
HBIX JIAaHHBIX 110
BBISIBJICHUTO
CUCTEMATHUYECKO
1 IOTPEIIHOCTH.

WJ1-2.0TIK-1,1/1-3.O1TK-1,A/1-3.011K-2,11]1
-1.0TIK-3,WJ1-2.0TIK-3




bpakToMeTpHYecK
MeTO/ aHAJIN3a

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;
CTaHJApTHBIE OINepaluu MO pa3paboTaHHBIM
METOAMKaM aHaJIn3a OIIPEICIICHUS
KAUYECTBEHHOIO M KOJIWYECTBEHHOIO COCTABa
Pa3TUYHBIX 0OBEKTOB UCCIICIOBAHUS.

NJI-2.0I1K-2:Ymeer MIPOBOJIUTH
KA4eCTBEHHBII M KOJHMYECTBCHHBIM aHaIu3,
coOmronas TpeOOBaHUS TEXHUKH
0e30macHOCTH

NJI-3.0I1K-2:Bnaneer pa3IMYHBIMA
MeToAamMu (PU3UKO-XMMUYECKOr0 aHaliu3a |
AMEET HaBBLIKU UX MPaKTUYECKOrO

HUCIIOJIb30BAHUSA ¢ coOmroneHuemM HOPM
TEXHUKH OE€30IMaCHOCTH.

NJI-1.0IIK-3:3HaeT  CyHIHOCTh  PAaCUETHO-
TEOPETUUECKUX METOJIOB Pa3TUYHBIX
pa3ieyioB  AHANUTUYECKOW  XUMUHA s
U3YUYEHUSI KaYE€CTBEHHOTO M KOJIUYECTBEHHOIO
COCTaBa BEIECTB U UCCIIEYyEMbIX OOBEKTOB.

NJ1-2.0TIK-3:YMeeT uCnoiap30BaTh pPacuyeTHO
-TEOPETUYECKUX METO/IbI Pa3IUYHbBIX
pa3fgenoB  AHAUIMTUYECKOW — XUMUHA  JJIS
M3YUYCHHS] KaU€CTBEHHOTO M KOJIMYECTBEHHOI'O
COCTaBa BEILIECTB U UCCIIEIYEMbIX OOBEKTOB.

NJ-3.0IIK-3:Bnaneer HaBbIKaMHU pacuera
pPEe3yJbTaTOB XUMHUYECKOTO HKCIIEPUMEHTa C
MIOMOIIIbI0 KOMIIBIOTEPHBIX MPOrPAMM, HMEET
OMBIT TPUMEHEHHUS PACYETHO-TEOPETUUECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.

Pabora Ha
pedpakTomerpe.
Pacuer
KOHLICHTpaLnn
10
pedpakromeTpud
€CKUM TaOJINIIaM.
KonnuecTBeHHBI
Uu
KauyeCTBEHHBIN
pedpakromeTpuy
€CKUM aHaJIu3
pacTBOpPOB,
coJiepKaIIux
OJIHO BEIIIECTBO
(MgSO04, NaCl,
NaHCO3).

WJ1-3.011K-2




OJISIPUMETPUIECCKY
METOA aHaJ/In3a

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;
CTaHJApTHBIE OINepaluu MO pa3paboTaHHBIM
METOAMKaM aHaJIn3a OIIPEICIICHUS
KAUYECTBEHHOIO M KOJIWYECTBEHHOIO COCTABa
Pa3TUYHBIX 0OBEKTOB UCCIICIOBAHUS.

NJI-2.0IIK-2:Ymeer MPOBOJIUTH
KAueCTBCHHBIM MW KOJMYECCTBCHHBLIM aHAJIN3,
coOmronas TpeboBaHUs TEXHUKU
0e30MacHOCTH

NJI-3.0I1K-2:Bnaneer pa3IMYHBIMA
MeToAamMu (PU3UKO-XMMUYECKOr0 aHaliu3a |
AMEET HaBBIKU UX MPaKTUYECKOro

HUCIOJIb30BAHUSA C  COOJIFOIEHUEM HOPM
TEXHUKH OE€30IMaCHOCTH.

NJI-1.0IIK-3:3HaeT  CyHIHOCTh  PAaCUETHO-
TEOPETUUECKUX METOJIOB Pa3TUYHBIX
pa3ieyioB  AHANUTUYECKOW  XUMUHA s
U3YUYEHHUSI KaUYE€CTBEHHOTO M KOJIUYECTBEHHOIO
COCTaBa BEIIECTB U UCCIIEYyEMbIX O0BEKTOB.

NJ1-2.0TIK-3:YMeeT uCnoiap30BaTh pPacuyeTHO
-TEOPETUYECKUX METO/IbI Pa3IUYHbBIX
pa3fgenoB  AHAUIMTUYECKOW — XUMUHA  JJIS
M3YUYCHHS] KaU€CTBEHHOTO M KOJIMYECTBEHHOI'O
COCTaBa BEILIECTB U UCCIIEIYEMbIX OOBEKTOB.

NJ-3.0IIK-3:Bnageer HaBbIKaMHU pacuera
pPEe3yJIbTaTOB XUMHUYECKOIO JKCIIEPUMEHTa C
MIOMOIIIbI0 KOMIIBIOTEPHBIX MPOrPAMM, HMEET
OMBIT TPUMEHEHHUS PACYETHO-TEOPETUUECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.

Pacuer
KOHILICHTpaluu
OINITHYECKHU
aKTUBHOI'O
BEIIICCTBA:
ONpeeIICHUE
KOHIIEHTPAaIlU!
TJIIOKO3BI B
pacTBope.

WJ1-3.011K-2




[IpoGonoaroroBka
Teopust u
NMPaKTHKA

MPOOONOATrOTOBKH

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;
CTaHJApTHBIE OINepaluu MO pa3paboTaHHBIM
METOAMKaM aHaJIn3a OIIPEICIICHUS
KAUYECTBEHHOIO M KOJIWYECTBEHHOIO COCTABa
Pa3TUYHBIX 0OBEKTOB UCCIICIOBAHUS.

NJI-2.0IIK-2:Ymeer MPOBOJIUTH
KAueCTBCHHBIM MW KOJMYECCTBCHHBLIM aHAJIN3,
coOmronas TpeboBaHUs TEXHUKU
0e301macHOCTH

N/I-3.0IIK-2:Bnaneer Pa3IMYHBIMU
MeToaMu  (DU3UKO-XUMHUYECKOr0 aHalu3a |
MMeEET HaBBIKH X MPaKTUYECKOrO

HCIIOJIb30BaHUA C CO6JII-O,IICHI/ICM HOpM
TEXHHKH O€30ITaCHOCTH.

N/-1.0IIK-3:3HaeT  CymIHOCTh  pacUETHO-
TEOPETHUYECKUX METO/IOB Pa3IUYHBIX

pa3ieyioB  AHANUTUYECKOW  XUMUHA s
U3YUYEHUSI KaYE€CTBEHHOTO M KOJIUYECTBEHHOIO
COCTaBa BEIIECTB U UCCIIEYyEMbIX O0BEKTOB.

N/I-2.0I1K-3:YmeeT ucnonb30BaTh pPacuyeTHO
-TEOPETUYECKUX METO/IbI Pa3IUYHbBIX
pas3zenos aHAJIMTUYECKOUN XUMHUHU st
M3YUYCHHS] KaU€CTBEHHOTO M KOJIMYECTBEHHOI'O
COCTaBa BEILIECTB U UCCIIEIYEMbIX OOBEKTOB.

NJ-3.0IIK-3:Bnaneer HaBbIKaMHU pacuera
pPEe3yJIbTaTOB XUMHUYECKOIO JKCIIEPUMEHTa C
NOMOUIBIO KOMIIBIOTEPHBIX MPOrpamMM, HMEET
ONBIT TPUMEHEHUSI PACYETHO-TEOPETHUECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.

Pa3noxenue
po0b cyXxoro
PacTUTEIBHOTO
CBIPbA JIJIA
MTOCJICTYFOILIETO
aHaJm3a.
Pa3noxenue
MUHEPATbHBIX
TIOYB.
Paznoxenue
OpraHOMHUHEPAJIb
HBIX OTJIOKCHUM.

WJ1-3.011K-2




10

OcCHOBHBIE
00beKThBI
aHaJIn3a

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;
CTaHJApTHBIE OINepaluu MO pa3paboTaHHBIM
METOAMKaM aHaJIn3a OIIPEICIICHUS
KAUYECTBEHHOIO M KOJIWYECTBEHHOIO COCTABa
Pa3TUYHBIX 0OBEKTOB UCCIICIOBAHUS.

NJI-2.0IIK-2:Ymeer MPOBOJIUTH
KAueCTBCHHBIM MW KOJMYECCTBCHHBLIM aHAJIN3,
coOmronas TpeboBaHUs TEXHUKU
0e301macHOCTH

N/I-3.0IIK-2:Bnaneer Pa3IMYHBIMU
MeToaMu  (DU3UKO-XUMHUYECKOr0 aHalu3a |
MMeEET HaBBIKH X MPaKTUYECKOrO

HCIIOJIb30BaHUA C CO6JII-O,IICHI/ICM HOpM
TEXHHKH O€30ITaCHOCTH.

NJI-1.0IIK-3:3HaeT  CyHIHOCTh  PAaCUETHO-
TEOPETHUYECKUX METO/IOB Pa3IMYHbBIX
pa3ieyioB  AHANUTUYECKOW  XUMUHA s
U3YUYEHUSI KaYE€CTBEHHOTO M KOJIUYECTBEHHOIO
COCTaBa BEIECTB U UCCIIEYyEMbIX OOBEKTOB.

NJ1-2.0TIK-3:YMeeT uCmoiab30BaTh pPacyeTHO
-TEOPETUYECKUX METO/IbI Pa3IUYHbBIX
pa3fgenoB  AHAUIMTUYECKOW — XUMUHA  JJIS
M3YUYCHHS] KaU€CTBEHHOTO M KOJIMYECTBEHHOI'O
COCTaBa BEILIECTB U UCCIIEIYEMbIX OOBEKTOB.

NJ-3.0IIK-3:Bnaneer HaBbIKaMHU pacuera
pPEe3yJbTaTOB XUMHUYECKOTO HKCIIEPUMEHTa C
NOMOUIBIO KOMIIBIOTEPHBIX MPOrpamMM, HMEET
ONBIT TPUMEHEHUSI PACYETHO-TEOPETHUECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.

Pa3noxenue
HCCIIETy EMBbIX
IMOYBEHHBIX
00pa3IoB
JIOHHBIX
OTJIO)KCHUH B
MUHEpAIU3aTOpE
JUISL ONIPENETICHUS
KaJIMHs1, CBUHIIA
U MEJIU METOJIOM
WHBEPCUOHHON
BOJITAMIIEPOMET
pUHU.

WJ1-3.011K-2
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MeTtoasbl
AeTeKTUPOBAHMS
AHAJUTHYECKOI O

cHrHajia

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;
CTaHJApTHBIE OINepaluu MO pa3paboTaHHBIM
METOAMKaM aHaJIn3a OIIPEICIICHUS
KAUYECTBEHHOIO M KOJIWYECTBEHHOIO COCTABa
Pa3TUYHBIX 0OBEKTOB UCCIICIOBAHUS.

NJI-2.0IIK-2:Ymeer MPOBOJIUTH
KAueCTBCHHBIM MW KOJMYECCTBCHHBLIM aHAJIN3,
coOmronas TpeboBaHUs TEXHUKU
0e301macHOCTH

N/I-3.0IIK-2:Bnaneer Pa3IMYHBIMU
MeToaMu  (DU3UKO-XUMHUYECKOr0 aHalu3a |
MMeEET HaBBIKH X MPaKTUYECKOrO

HCIIOJIb30BaHUA C CO6JII-O,IICHI/IGM HOpM

TEXHUKH OE€30IMaCHOCTH.

NJI-1.0IIK-3:3HaeT  CyHIHOCTh  PAaCUETHO-
TEOPETUUECKUX METOJIOB Pa3TUYHBIX
pa3ieyioB  AHANUTUYECKOW  XUMUHA s
U3YUYEHHUSI KaUYE€CTBEHHOTO M KOJIUYECTBEHHOIO
COCTaBa BEIIECTB U UCCIIEYyEMbIX O0BEKTOB.

NJ1-2.0TIK-3:YMeeT uCnoiap30BaTh pPacuyeTHO
-TEOPETUYECKUX METO/IbI Pa3IUYHbBIX
pa3fgenoB  AHAUIMTUYECKOW — XUMUHA  JJIS
M3YUYCHHS] KaU€CTBEHHOTO M KOJIMYECTBEHHOI'O
COCTaBa BEILIECTB U UCCIIEIYEMbIX OOBEKTOB.

NJ-3.0IIK-3:Bnageer HaBbIKaMHU pacuera
pPEe3yJIbTaTOB XUMHUYECKOIO JKCIIEPUMEHTa C
MIOMOIIIbI0 KOMIIBIOTEPHBIX MPOrPAMM, HMEET
OMBIT TPUMEHEHHUS PACYETHO-TEOPETUUECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.

JleTekTupoBaHue
aHAJMTUYECKOTO
CHUTHAaJIa U pacyeT
CoZIepIKaHus
KOMITOHEHTOB B
aHATTN3UPYEMBIX
mpobax B
xpomaTorpagude
CKHX METOJIaxX
aHanmsa.

WJ1-3.011K-2
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IIpomexyTounas
arrecTauus
(3x3aMeH)

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;
CTaHJApTHBIE OINepaluu MO pa3paboTaHHBIM
METOAMKaM aHaJIn3a OIIPEICIICHUS
KAUYECTBEHHOIO M KOJIWYECTBEHHOIO COCTABa
Pa3TUYHBIX 0OBEKTOB UCCIICIOBAHUS.

NJI-2.0IIK-2:Ymeer MPOBOJIUTH
KAueCTBCHHBIM MW KOJMYECCTBCHHBLIM aHAJIN3,
coOmronas TpeboBaHUs TEXHUKU
0e301macHOCTH

N/I-3.0IIK-2:Bnaneer Pa3IMYHBIMU
MeToaMu  (DU3UKO-XUMHUYECKOr0 aHalu3a |
MMeEET HaBBIKH X MPaKTUYECKOrO

HCIIOJIb30BaHUA C CO6JII-O,IICHI/ICM HOpM
TEXHHKH O€30ITaCHOCTH.

NJI-1.0TIK-3:3HaeT  CymIHOCTh  pPacUETHO-

TEOPETHUYECKUX METO/IOB Pa3IMYHbBIX
pa3ieyioB  AHANUTUYECKOW  XUMUHA s
U3YUYEHUSI KaYE€CTBEHHOTO M KOJIUYECTBEHHOIO
COCTaBa BEIECTB U UCCIIEYyEMbIX OOBEKTOB.

NJ1-2.0TIK-3:YMeeT uCmoiab30BaTh pPacyeTHO
-TEOPETUYECKUX METO/IbI Pa3IUYHbBIX
pa3fgenoB  AHAUIMTUYECKOW — XUMUHA  JJIS
M3YUYCHHS] KaU€CTBEHHOTO M KOJIMYECTBEHHOI'O
COCTaBa BEILIECTB U UCCIIEIYEMbIX OOBEKTOB.

NJ-3.0IIK-3:Bnaneer HaBbIKaMHU pacuera
pPEe3yJbTaTOB XUMHUYECKOTO HKCIIEPUMEHTa C
NOMOUIBIO KOMIIBIOTEPHBIX MPOrpamMM, HMEET
ONBIT TPUMEHEHUSI PACYETHO-TEOPETHUECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.

IloaroroBska k

WJI-1.0TIK-1,/1-2.OTTK-1,A/1-3.01IK-1,11]]

9K3aMEHY -1.0IIK-2, 1 1-2.0I1K-2,1]1-3.0I1K-2,1 [I-
1.0OIIK-3,11-2.0I1K-3,1/1-3.01TIK-3
Kountpons CP NJ-1.01IK-1,1U1-2.011K-1,11-3.0ITK-1,1]]
-1.0I1K-2,111-2.0I1K-2,1J1-3.0T1K-2, 1 JI-
1.0IIK-3,1U/1-2.0I1K-3,1J1-3.0I1K-3
KonraktHas NJ-1.01IK-1,1J1-2.011K-1,11-3.0I1K-1,1 ]
pabora -1.0I1K-2,1 1-2.0I1K-2,1J1-3.0TIK-2,1]JI-

1.0IIK-3,1/1-2.011K-3,1/1-3.0I1K-3
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4 cemecTp.
‘paBMMeTpPUYECKU]
aHaJIM3

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;
CTaHJApTHBIE OINepaluu MO pa3paboTaHHBIM
METOAMKaM aHaJIn3a OIIPEICIICHUS
KAUYECTBEHHOIO M KOJIWYECTBEHHOIO COCTABa
Pa3TUYHBIX 0OBEKTOB UCCIICIOBAHUS.

NJI-2.0IIK-2:Ymeer MPOBOJIUTH
KAueCTBCHHBIM MW KOJMYECCTBCHHBLIM aHAJIN3,
coOmronas TpeboBaHUs TEXHUKU
0e301macHOCTH

N/I-3.0IIK-2:Bnaneer Pa3IMYHBIMU
MeToaMu  (DU3UKO-XUMHUYECKOr0 aHalu3a |
MMeEET HaBBIKH X MPaKTUYECKOrO

HCIIOJIb30BaHUA C CO6JII-O,IICHI/ICM HOpM
TEXHHKH O€30ITaCHOCTH.

N/-1.0IIK-3:3HaeT  CymIHOCTh  pacUETHO-
TEOPETHUYECKUX METO/IOB Pa3IUYHBIX

pasaenon AHAJIMTUYECKOM  XMMHH  JUIA
M3YUYEHHS] KaU€CTBEHHOI0 M KOJIMYECTBEHHOI'O
COCTaBa BEIIECTB M UCCIIEIYEMbIX O0BEKTOB.

NJI-2.0IIK-3:YMeeT ucnonb30BaTh pPacuyETHO
-TEOPETUYECKHUX METOIbI Pa3IMYHbBIX
pas3Ieon aHAJIUTUYECKON XUMHUH IS
U3YUYEHUs] KaueCTBEHHOTO M KOJIUYECTBEHHOTO
COCTaBa BEILIECTB U UCCIIETYEMbIX O0BEKTOB.

N/-3.0IIK-3:Bnaneer HaBbIKaMHU pacuera
pe3yJIbTATOB XUMHYECKOIO OAKCIIEPUMEHTA C
MOMOIIBIO KOMITBIOTEPHBIX MPOrpamMM, HMEET
OMBIT TPUMEHEHUS PACUYETHO-TEOPETUYECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.

Onpenenenue
KapOoHaTta
KaJIbLIUS B

U3BECTHSKE. 44.

Onpenenenue
CAJIUIIUIIOBOM
KHCJIOTHI B
UCCIIETyEMBbIX
PacTBOPUMBIX
00BeKTax
a"anmza. 44.

WJ1-3.011K-2

O6pazoBanue
ocaJika.
Komnonnnoe
COCTOSIHHE.
Crapenue
ocajKa.
3arpsi3HEHUE
ocajKa.
CoocaxneHue.

WJ1-3.011K-2
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'UTPUMETPUYECKH
aHaJIM3

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;
CTaHJApTHBIE OINepaluu MO pa3paboTaHHBIM
METOAMKaM aHaJIn3a OIIPEICIICHUS
KAUYECTBEHHOIO M KOJIWYECTBEHHOIO COCTABa
Pa3TUYHBIX 0OBEKTOB UCCIICIOBAHUS.

NJI-2.0IIK-2:Ymeer MPOBOJIUTH
Ka4eCTBEHHBIH M KOJWYECTBEHHBIH aHaJIN3,
cobaronas TpeboBaHUs TEXHUKHU
0e30I1acHOCTH

NJI-3.0IIK-2:Bnaaeer Pa3IMYHBIMU
MeToMaMu  (DU3UKO-XUMHYECKOT0 aHaln3a |
MMEET HaBBIKA 150:¢ PaKTHYECKOTO

WCIIONB30BaHUS  C  COONIONCHHEM  HOPM
TEXHUKH OE€30IMaCHOCTH.

NJI-1.0IIK-3:35aeT  CyIIHOCTH  PACUETHO-
TEOPETUUECKUX METOJIOB Pa3IUYHbBIX
pas3Ieon aHAJIUTUYECKON XUMHUH IS
U3YUYEHUs] KaueCTBEHHOTO M KOJIUYECTBEHHOTO
COCTaBa BEILIECTB U UCCIIEIYEMbIX O0BEKTOB.

NJ-2.0IIK-3:YMeeT ucnonab30BaTh pPacuyeTHO
-TE€OPETHUUECKHUX METO/IbI Pa3TUYHBIX
pa3iesioB  AHANMTUYECKOW  XUMUHA IS
U3YUYEHHUSI KaUYE€CTBEHHOTO M KOJIUYECTBEHHOIO
COCTaBa BEIECTB U UCCIIEYyEMbIX OOBEKTOB.

NJ1-3.01IK-3:Bnageer HaBbIKaMU pacuera
pPE3YJIbTAaTOB XUMHUYECKOIO HKCIEPUMEHTA C
MOMOIIbI0 KOMITBIOTEPHBIX MPOrpaMM, HMEET
ONBIT TMPUMEHEHUS PACUYETHO-TEOPETUUECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.




Kucmaorno-
OCHOBHOE
TUTPOBAHUE
IIpurorosienue
CTaHIAPTHBIX
pacTBOPOB.
YcranoBieHue
TUTpPA pacCTBOPOB
TUTPAHTOB.
Pacuetnl B
TUTPUMETPUH.
Onpenenenue
COZIepKaHUA
Na2CO3 u
NaOH B
pacTBOpE MpH UX
COBMECTHOM

Onpenenenue
YpOTpOIHHA
(cTaHIapTHBIN
MeTO[). 44.
[Iepmanranarome
Tpus
[IpuroroBnenue
u
CTaHJapTU3aIus
pactBopa
MepMaHraHara
KaJus
(BTOpUYHOTO
CTaHjapTa) 1Mo
I1aBeJIeBOU
KHUCJIOTE WIH
OKcayaTy HaTpHsl.
Onpenenenue B
UCCIIEyEMBIX
pactBopax Fe (II)
MepMaHraHaTOMe
TPUYECKUM
METOJIOM. 84.
Onpenenenue
OKHCJISIEMOCTH
BOJIBI [10 METOLY
Ky6ens. 4u.

IPUCYTCTBHHU. 84.

N/J-3.0I1K-2

HNonomeTpus
[IpuroroBnenue
u




CTaHJapTU3aIus
pactBopa
THOCYJIb(arTa
HATPUS
(BTOpUYHBIT
CTaHJapT) 1O
ouxpomary
KaJIusl.
Onpenenenue
konuuectBa Cu
(IT) meTomOM
HOJOMETPHUH. 84.
Onpenenenue
caxapoB
(TIIFOKO3BI)
METOJIOM
HMOJAOMETPHUH. 84.
Komrutekconome
Tpus
[TpuroroBnenue
1
CTaHJapTU3AIUS
pacTBopa
JIBYHATPUEBOU
COJIH
STUJICHIUAMHHTE
TPayKCyCHOMN
kucnothl (Na2
OATA) no
cyibdary IMHKAa.
Onpenenenue
KaJIbIUS U
MarHus Mpu ux
COBMECTHOM
MPUCYTCTBUH B
UCCIIEyEMBIX
00BeKTax
OKpY>Karomen
cpeapl. 6u.




[IepBuunsle,
BTOPUYHBIC
CTaH/IApTHBIC
pacTBOpBI.
Onpenenenue
a30Ta 1o METOy
Krenpnana u
COJIC aMMOHUS
MPSMBIM U

W/1-3.011K-2

KOCBEHHBIM
METOAAMMU.
TurpoBaHue B
HEBOJHBIX
cpenax.
IIpakTueckoe
IIPUMEHHE
KOMILJIEKCOHOMET
pHUYECKOTO
TUTPOBAHUS.
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JICKTPOXUMMUYCCKY
METOJAbI aHAJ/IN3a

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;
CTaHJApTHBIE OINepaluu MO pa3paboTaHHBIM
METOAMKaM aHaJIn3a OIIPEICIICHUS
KAUYECTBEHHOIO M KOJIWYECTBEHHOIO COCTABa
Pa3TUYHBIX 0OBEKTOB UCCIICIOBAHUS.

NJI-2.0IIK-2:Ymeer MPOBOJIUTH
KAueCTBCHHBIM MW KOJMYECCTBCHHBLIM aHAJIN3,
coOmronas TpeboBaHUs TEXHUKU
0e301macHOCTH

N/I-3.0IIK-2:Bnaneer Pa3IMYHBIMU
MeToaMu  (DU3UKO-XUMHUYECKOTO aHalu3a |
MeeT HaBBIKU nx MPAKTUYECKOrO

UCIIOJIBL30BAHUS  C  COOJIFOIICHUEM  HOPM
TEXHUKH OE€30IMaCHOCTH.

NJI-1.01IK-3:3HaeT  CymIHOCTh  pPacUETHO-
TEOPETUUECKUX METOJI0B Pa3TUYHBIX
pa3nenos aHAJIMTUYECKOU XUMUH TS
M3YUYEHHS] KaU€CTBEHHOIO M KOJIMYECTBEHHOI'O
COCTaBa BEILIECTB U UCCIIEIYEMbIX OOBEKTOB.

NJ-2.0IIK-3:YMeeT uCcnonb30BaTh pPacuyETHO
-TEOPETUYECKHUX METO/bI Pa3IMYHbBIX
pa3nenos aHAITUTUYECKOHN XUMHUHU IS
U3YUYEHUs] KaueCTBEHHOTO M KOJIUYECTBEHHOTO
COCTaBa BEILIECTB U UCCIIEIYEMbIX 00BEKTOB.

NJ-3.01IK-3:Bnaneer HaBbIKaMHU pacuera
pe3yJIbTATOB XUMHMYECKOIO OSKCIIEPUMEHTA C
MIOMOIIBIO KOMITBIOTEPHBIX MPOrpamMM, HMEET




ONBIT TMPUMEHEHUS PACUYETHO-TEOPETUUECKUX
METOAOB JIJIi M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBECHHOTI'O cocTaBa  BENISCTB |
UCCIIEyeMbIX O0BEKTOB.

Onpenenenue
KHCJIOTHOCTHU
BOJIHBIX BBITSIKEK
13 TTOYBEHHBIX
00pasIoB, U3
OpraHOMHUHEPAJIb
HBIX OTJI0KECHHUH,
u3
OpPraHOT€HHBIX
mmouB. 10 u.
Onpenenenue
pslla TSOKEIBIX
METAaJIJIOB B
00BeKTax
OKPYXKaroIen
Cpebl METO0M
VHBEPCUOHHON
BOJIbTAMIIEPOMET
pun. 14u.

VJ1-3.011K-2

DIIEKTPO/IbI Ha
OCHOBE MeMOpaH
C TOJIBUKHBIMU
HOCUTEIISIMU.
CeHcuOUIU3UPOB
aHHBIC
AIEKTPOJIbI.
3aBUCUMOCTD
MOoTeHIMasa
MOJIYBOJIHBI OT
KOHCTAHTBI
YCTOMYUBOCTHU
KOMILJIEKca.
Boccranonenue
U OKHCIICHUE
OpPraHUYECKUX
COCIMHEHUM.
Kynonomerpuuec
KO€ TUTPOBAHHUE.

WJ1-3.011K-2
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[NEKTPOCKOIMNYECK]
METOJAbI aHAJ/IN3a

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
AHAJIMTUYECKOU XAMUH, CYIIHOCTb
XUMHYECKHX U (PU3UKO-XUMHYECKUX METOJIOB
UCCIIEI0BaHUs BEILIECTB 17} 00BEKTOB
OKpYXarllel Cpelpl, HCHOIb3YyeT HUX IIpHU
aHAIM3€ W  HUHTEPIpPETAlUU  IOJy4aeMbIX

pEe3yIbTaTOB.
N-2.0IIK-1:IlpuMeHsieT ~ XUMHYECKHE U
(PU3HKO-XMMHUYECKHE METOAbl aHalau3a IS
OLICHKH 71a00paTOPHBIX XUMHUYECKUAX
UCCJEeIOBaHUNA, yYMEET  HMHTEpPIPETHPOBATh
pe3ynbTaThl, MOJMYYEHHbIE IPU MPOBEICHUU
XUMHYECKOT0 SKCTIEPUMEHTA.

NJI-3.0I1K-1:Bnageer ompITOM aHalmu3a u

OICHKH, HHTCPIIPCTAlNU PE3YJILTATOB
Ka4CCTBCHHOI'O u KOJIMYCCTBCHHOI'O
dHaJIn30B.

N-1.0I1K-2:3naeT HOpMBI ~ 0€30MACHOCTH
pHu paboTe ¢ XUMUYECKUMH PEAKTUBAMU;
CTaHJApPTHBIC OIEpaluu MO pa3pabOTaHHBIM
METOIUKaM aHanm3a OTIpEICIICHHUSI
Ka4yeCTBEHHOTO W KOJIMYECTBEHHOTO COCTaBa
Pa3TUYHBIX 0OBEKTOB UCCIICTOBAHUS.

NJI-2.0I1K-2:YmeeT IIPOBOJUTH
KaueCTBCHHBIM W KOJMYECTBCHHBLIM aHaIU3,
cobaronas TpeboBaHUs TEXHUKHU
0e301acHOCTH

NJI-3.0IIK-2:Bnaaeer Pa3IMYHBIMU
MeToMaMu  (DU3UKO-XUMHYECKOT0 aHaln3a |
MMeeT HaBBIKU 1504 MPaAKTUYECKOro

WCIIONB30BaHUS  C  COONIONCHHEM  HOPM
TEXHUKH OE€30IMaCHOCTH.

NJ-1.0IIK-3:35aeT  CyHIHOCTH  PACUETHO-
TEOPETUUECKUX METOJIOB Pa3IMYHbBIX
pas3Ieon aHAJIUTUYECKON XUMHUH IS
U3YUYEHUs] KaueCTBEHHOTO M KOJIUYECTBEHHOTO
COCTaBa BEILIECTB U UCCIIEIYEMbIX O0BEKTOB.

NJ-2.0IIK-3:YMeeT uCnonab30BaTh pPacuyeTHO
-TE€OPETHUUECKHUX METO/IbI Pa3TUYHBIX
pa3lieloB  AHAJIUTHUYECKOM  XUMHUU  JUIS
U3YUYEHHUsI KaUYE€CTBEHHOITO M KOJIUYECTBEHHOIO
COCTaBa BEIECTB U UCCIIEYyEMbIX OOBEKTOB.

NJ1-3.01IK-3:Bnageer HaBbIKaMU pacuera
pPE3YJIbTAaTOB XUMHUYECKOIO HKCIEPUMEHTA C
MOMOIIbI0 KOMITBIOTEPHBIX MPOrpaMM, HMEET
ONBIT TMPUMEHEHUS PACUYETHO-TEOPETUUECKUX




KOJIMYECTBEHHOI'O
HCCeTyeMbIX 00 bEKTOB.

coCTaBa

MCTOAOB IJIs1 M3YUYCHHUA KAaUCCTBCHHOIO U

BCIICCTB

)51

[TpuGops! u
TEXHHUKa
U3MEPEHUM.
Onpenenenue
o011ero
COJICPKAHUSI U
MTOJIBMKHBIX
dopm Cu, Zn u
Cds
YEPHO3EMHOMN U
KaIlITAHOBOM
MovBax. 84.
Onpenenenue
CoJIepKaAHUS
psana
OO UITBHBIX
AJIEMEHTOB B
PaCTUTEIBHBIX
00BeKTax
aHanu3a. 84.

WJ1-3.011K-2

CrnexrpanbHbie
PUOOPHI.
Jlazepsl Kak
MCTOYHUKU
U3ITyYEHUS.
[TpuHIMIT
JIEUCTBUS U
IpEeUMyIIEeCTBa
UCIIOJIb30BaHUS
IJ1a3MOTPOHOB C
NCII.
IIpakTrueckoe
IPUMEHECHHUE
JFOMUHECIIEHTHO

(v

u

CIICKTPOCKOIINH.

1]1-3.011K-2
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acc-CleKTpoMeTp}

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHAJIMTHYECKON XUMHH, CYILIHOCTb
XUMHYECKHX U (PU3UKO-XUMHYECKUX METOJIOB
UCCJIeI0BaHUs BEILECTB u 00BEKTOB
OKpYy>Karolel cpejabl, HCHONAb3YeT HUX MpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(U3NKO-XUMHUYECKUE METOIbl aHalu3a ISl

OLICHKHU 71a00paTOPHBIX XUMHUYECKUAX
UCCIIEJIOBAaHUM,  yMEeT  HMHTEPHPETUPOBATH
pe3yJbTaThl, IMOJYYEHHbIE TMPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.

NJI-3.0IIK-1:Bnageer ombITOM aHalu3a W

OICHKH, HHTCPIIPCTAlNU PE3YJILTATOB
Ka4CCTBCHHOI'O u KOJIMYCCTBCHHOI'O
dHaJIM30B.

N/-1.0IIK-2:3naer HOpMBI  0€30MacCHOCTH
pHu paboTe ¢ XUMUYECKUMH PEaKTUBAMU;
CTaHJApPTHBIE ONEpalu MO Ppa3padOTaHHBIM
METOANKaM aHanu3a OIpEAEIICHHUS
KauyeCTBEHHOI'0 M KOJIMYECTBEHHOIO COCTaBa
Pa3JIMYHBIX OOBEKTOB UCCIIEIOBAHUS.

N/J-2.011K-2:Ymeer IIPOBOJIUTH
Ka4eCTBEHHBIH M KOJWYECTBEHHBIH aHaJIN3,
cobaronas TpeboBaHUs TEXHUKHU
0e30I1acHOCTH

NJI-3.0IIK-2:Bnaaeer Pa3IUYHBIMA
MeTomaMu  (DU3UKO-XUMHYECKOTO aHalu3a |
HMEET HaBBIKA UX PaKTHYECKOTrO

WCIIONB30BaHUS  C  COONIONCHHEM  HOPM
TEXHUKH OE€30IMaCHOCTH.

NJI-1.0IIK-3:35aeT  CyIIHOCTH  PACUETHO-
TEOPETUUECKUX METOJIOB Pa3IUYHbBIX
pa3nenos aHAIIUTUYECKOHN XUMHUHU g
U3YUYEHUs] KaueCTBEHHOTO M KOJIUYECTBEHHOTO
COCTaBa BEILIECTB U UCCIEIYEMbIX O0BEKTOB.

NJ-2.0TIK-3:YMeeT ucnoiab30BaTh pPacuyeTHO
-TE€OPETHUUECKHUX METO/IbI Pa3TUYHBIX
pa3iesioB  AHANMTUYECKOW  XUMUHA IS
U3YUYEHHUSI KaUYE€CTBEHHOTO M KOJIUYECTBEHHOIO
COCTaBa BEIIECTB U UCCIIEYyEMbIX O0BEKTOB.

NJ1-3.01IK-3:Bnajgeer HaBbIKaMHU pacuera
pE3yJIbTaTOB XUMHUYECKOIO HKCIEPUMEHTA C
MOMOIIbI0 KOMITBIOTEPHBIX MPOrpaMM, HMEET
ONBIT TMPUMEHEHUS PACUYETHO-TEOPETUUECKUX




MCTOAOB IJIs1 M3YUYCHHUA KAaUCCTBCHHOIO U

KOJIMYECTBEHHOI'O cocTaBa
HCCeTyeMbIX 00 bEKTOB.

BCIICCTB

)51

Pacuernas
pabora o
AKCIIEPUMEHTAJIb
HBIM JaHHBIM
onpeaeIeHUs
CJICJIOBBIX
MpUMeECen
TOKCHUYHBIX
METAaJIJIOB B
MMUIIEBBIX
MPOAYKTax C
ITOMOIIIBIO MacC-
CIIEKTPOMETPOB C
WHIYKTUBHO-
CBSI3aHHOU
MJ1a3MOM.

WJ1-3.011K-2

KauecTBeHHBIN
aHaJIN3 METOJIOM
Macc-
CIIEKTPOMETPUH.
. Onpenenenue
2JIEMEHTHOI'O
cocTaBa MOHa I10
M30TOITHBIM
IIMKaM B Macc-
CIIEKTpE.

WJ1-3.0TIK-2
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MeTtoasbl
pa3aejieHus B
MHUKPOQIIOUIHBIX
cUCTeMAaX:
KanuISpPHBIA
3JjieKTpodope3

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;

CTaHJApPTHBIE ONEpalu MO Ppa3padOTaHHBIM
METOANKaM aHanu3a OIpEAEIICHHUS
KauyeCTBEHHOI'0 M KOJIMYECTBEHHOIO COCTaBa
Pa3JIMYHBIX OOBEKTOB UCCIIEIOBAHUS.

N/J-2.011K-2:Ymeer IIPOBOJIUTH
KaueCTBECHHBIM W KOJIWYECTBEHHBIH aHAJIN3,
cobaronas TpeboBaHUs TEXHUKHU
0e30I1acHOCTH

NJI-3.0IIK-2:Bnaaeer Pa3IUYHBIMA
MeTomaMu  (DU3UKO-XUMHYECKOTO aHalu3a |
HMEET HaBBIKA UX PaKTHYECKOTrO

WCIIONB30BaHUS  C  COONIONCHHEM  HOPM
TEXHUKHA O0€30MaCHOCTH.

NJI-1.0IIK-3:35aeT  CyIIHOCTH  PACUETHO-
TEOPETUUECKUX METOJIOB Pa3IUYHbBIX
pa3nenos aHAIIUTUYECKOHN XUMHUHU g
U3YUYEHUs] KaueCTBEHHOTO M KOJIUYECTBEHHOTO
COCTaBa BEILIECTB U UCCIEIYEMbIX O0BEKTOB.

NJ-2.0TIK-3:YMeeT ucnoiab30BaTh pPacuyeTHO
-TEOPETHUUECKHUX METO/IbI Pa3TUYHBIX
pa3iesioB  AHANMTUYECKOW  XUMUHA IS
U3YUYEHHUSI KaUYE€CTBEHHOTO M KOJIUYECTBEHHOIO
COCTaBa BEIIECTB U UCCIIEYyEMbIX O0BEKTOB.

NJ1-3.01IK-3:Bnajgeer HaBbIKaMHU pacuera
pE3yJIbTaTOB XUMHUYECKOIO HKCIEPUMEHTA C
MOMOIIbI0 KOMITBIOTEPHBIX MPOrpaMM, HMEET
OMBIT TPUMEHEHUSI PACUYETHO-TEOPETHUECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.

Onpenenenue
psana
OMopUITBHBIX
AJIEMEHTOB B
MULLIEBOM
pacTeHUH.
Onpenenenue
OCHOBHBIX
KaTHOHOB U
aHUOHOB B
POIHUKOBOM
BOJIC.

WJ1-3.011K-2

O3HakomIIeHUE C
arrapaTypou
KamUISIPHOTO
anekTpodopesa
OTEYECTBEHHOTO
IPOM3BOJICTBA.
[TpyuHIMIT
JIEMCTBUS,
00J1acTh
MpUMEHEHUS
CUCTEMBI
KaluUTSIPHOTO
anexTpodopesa
"Kanemns" (CIIO).

VJ1-3.011K-2
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BoinoJiHeHue U
3aluTa
KYPCOBOM
padoThI

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;

CTaHJApPTHBIE ONEpalu MO Ppa3padOTaHHBIM
METOANKaM aHanu3a OIpEAEIICHHUS
KauyeCTBEHHOI'0 M KOJIMYECTBEHHOIO COCTaBa
Pa3JIMYHBIX OOBEKTOB UCCIIEIOBAHUS.

N/J-2.011K-2:Ymeer IIPOBOJIUTH
KaueCTBECHHBIM W KOJIWYECTBEHHBIH aHAJIN3,
cobaronas TpeboBaHUs TEXHUKHU
0e30I1acHOCTH

NJI-3.0IIK-2:Bnaaeer Pa3IUYHBIMA
MeTomaMu  (DU3UKO-XUMHYECKOTO aHalu3a |
HMEET HaBBIKA UX PaKTHYECKOTrO

WCIIONB30BaHUS  C  COONIONCHHEM  HOPM
TEXHUKHA O0€30MaCHOCTH.

NJI-1.0IIK-3:35aeT  CyIIHOCTH  PACUETHO-
TEOPETUUECKUX METOJIOB Pa3IUYHbBIX
pa3nenos aHAIIUTUYECKOHN XUMHUHU g
U3YUYEHUs] KaueCTBEHHOTO M KOJIUYECTBEHHOTO
COCTaBa BEILIECTB U UCCIEIYEMbIX O0BEKTOB.

NJ-2.0TIK-3:YMeeT ucnoiab30BaTh pPacuyeTHO
-TEOPETHUUECKHUX METO/IbI Pa3TUYHBIX
pa3iesioB  AHANMTUYECKOW  XUMUHA IS
U3YUYEHHUSI KaUYE€CTBEHHOTO M KOJIUYECTBEHHOIO
COCTaBa BEIIECTB U UCCIIEYyEMbIX O0BEKTOB.

NJ1-3.01IK-3:Bnajgeer HaBbIKaMHU pacuera
pE3yJIbTaTOB XUMHUYECKOIO HKCIEPUMEHTA C
MOMOIIbI0 KOMITBIOTEPHBIX MPOrpaMM, HMEET
OMBIT TPUMEHEHUSI PACUYETHO-TEOPETHUECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.

Brinonnenue NJ-1.0IIK-1,11-2.011K-1,1U1-3.0I1K-1,1]1
KypCOBOI -1.0IIK-2, 1 1-2.0I1K-2,1]1-3.0I1K-2,1 [I-
paboThI 1.0OIIK-3,11-2.0I1K-3,1/1-3.01TIK-3
Kouncynbsruposan | UJI-1.0ITK-1,1J1-2.0TIK-1,11-3.011K-1,1 ]
ue U 3alluTa -1.0I1K-2,111-2.0I1K-2,1J1-3.0T1K-2, 1 JI-
KypCOBOM 1.0IIK-3,1]1-2.011IK-3,1/1-3.011K-3

paboThl




22

IIpomexyTounas
arrecTauus
(3x3aMeH)

N/I-1.0IIK-1:3Haer TeopeTHYECKUE OCHOBBI
aHaJIUTUYECKOU XUMUH, CYIIHOCTb
XUMUYECKUX U (PUBUKO-XMMUYECKUX METO/IOB
UCCIIENOBAHUS BEILECTB u 00BEKTOB
OKpY Xarolenl cpeabl, HCHOIb3yeT HUX IIpHU
aHaIM3€ W UHTEPHPETAlUH  NOJy4aeMbIX
pEe3yJIbTATOB.

N/-2.011K-1:IlpumeHssieT  XUMUYECKHE U
(UBUKO-XMMUYECKUE METOJbl aHalIu3a s
OLICHKHU 71a060paTOPHBIX XUMHUYECKUX
UCCIICIOBAaHUN,  yMEET  HHTEPHPETUPOBATH
pe3yJbTaThl, MONYYEHHbIE MPU IPOBEIACHUU
XUMHUYECKOT0 SKCIIEPUMEHTA.
NJI-3.0IIK-1:Bnageer ombITOM aHalIW3a W

OLCHKH, HHTCPIIPCTAINHN pPE3YyJIbTATOB
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
aHaJIu30B.

N/-1.0I1K-2:3naer HOpMBI  0€30MacHOCTH
pu paboTe C XUMUYECKUMU PEaKTUBAMH;
CTaHJApTHBIE OINepaluu MO pa3paboTaHHBIM
METOAMKaM aHaJIn3a OIIPEICIICHUS
KAUYECTBEHHOIO M KOJIWYECTBEHHOIO COCTABa
Pa3TUYHBIX 0OBEKTOB UCCIICIOBAHUS.

NJI-2.0IIK-2:Ymeer MPOBOJIUTH
KAueCTBCHHBIM MW KOJMYECCTBCHHBLIM aHAJIN3,
coOmronas TpeboBaHUs TEXHUKU
0e301macHOCTH

N/I-3.0IIK-2:Bnaneer Pa3IMYHBIMU
MeToaMu  (DU3UKO-XUMHUYECKOr0 aHalu3a |
MMeEET HaBBIKH X MPaKTUYECKOrO

HCIIOJIb30BaHUA C CO6JII-O,IICHI/ICM HOpM
TEXHHKH O€30ITaCHOCTH.

N/-1.0IIK-3:3HaeT  CymIHOCTh  pacUETHO-
TEOPETHUYECKUX METO/IOB Pa3IUYHBIX
pa3lesioB  aHAIUTUYECKOW  XUMUU IS
M3YUYEHHS] KaU€CTBEHHOI0 M KOJIMYECTBEHHOI'O

COCTaBa BEILIECTB U UCCIEIYEMbIX O0BEKTOB.

NJ-2.0TIK-3:YMeeT ucnoiab30BaTh pPacuyeTHO
-TE€OPETHUUECKHUX METO/IbI Pa3TUYHBIX
pa3leloB  AHAJIUTHUYECKOM  XUMHUU  JUIS
U3YUYEHHUSI KaUYE€CTBEHHOTO M KOJIUYECTBEHHOIO
COCTaBa BEIIECTB U UCCIIEYyEMbIX O0BEKTOB.

NJ1-3.01IK-3:Bnajgeer HaBbIKaMHU pacuera
pE3yJIbTaTOB XUMHUYECKOIO HKCIEPUMEHTA C
MOMOIIbI0 KOMITBIOTEPHBIX MPOrpaMM, HMEET
ONBIT TMPUMEHEHUS PACUYETHO-TEOPETUUECKUX




METOAOB [JJii M3Yy4YEHUsS KauyeCTBEHHOTO U
KOJIMYECTBEHHOI'O coCTaBa  BEIIECTB U
HCCeTyeMbIX 00 bEKTOB.

IloaroroBska k

WJI-1.0TIK-1,/1-2.OTTK-1,A/1-3.01IK-1,11]]

9K3aMEHY -1.0IIK-2, 1 1-2.0I1K-2,1]1-3.0I1K-2,1 [I-
1.0OIIK-3,11-2.0I1K-3,1/1-3.01TIK-3
Kountpons CP NJ-1.01IK-1,1U1-2.011K-1,11-3.0ITK-1,1]]
-1.0I1K-2,111-2.0I1K-2,1J1-3.0T1K-2, 1 JI-
1.0IIK-3,1U/1-2.0I1K-3,1J1-3.0I1K-3
KonraktHas NJ-1.01IK-1,1J1-2.011K-1,11-3.0I1K-1,1 ]
pabora -1.0I1K-2,1 1-2.0I1K-2,1J1-3.0TIK-2,1]JI-

1.0IIK-3,1/1-2.011K-3,1/1-3.0I1K-3




IosicHUTELHAA 3aNIUCKA

1. Ha3nauenue (ponoa ouenounvix cpeocme. OIlLICHOUYHBIE CPEJICTBA
MpPEeIHA3HAYCHBI IS KOHTPOJISI U OLEHKH O0pPa30BATENbHBIX JOCTHKEHUN O0ydJaroluXcs,
OCBOMBIIINX MPOrpaMMy YIEOHON TUCIUTUIMHBI « AHATUTUIECKAS XUMUS)

2. @DoHO OuUeHOUHBIX CPeOCMmE @K1iouaem KOHTPOIIbHBIE MaTepHallbl  JUIs
MPOBEJICHUsI TEKYIIEro KOHTPOJiA B ()OpME TECTOBBIX 3aJIaHUM, JOKJIAAa-MPE3CHTAINH TI0
POOJIEMHBIM BOIIPOCaM, Pa3HOYPOBHEBBIX 3aJIaHUM, POJIEBOM UTPHI, CUTYAI[MOHHBIX 3aJ]a4
(VKazame uHoe) N MPOMEXKYTOUHOM aTTeCTaluu B (popMe BOMPOCOB M 3aJlaHUU (YKazamv
uHoe) K DK3aMeHy (OuggeperyuposanHomy 3avemy, 3auemy).

3. Cmpykmypa u codepicanue 3a0anuii pa3padoTaHbl B COOTBETCTBUU C paboueit
MPOrpaMMON TUCHUIUIMHBI « AHATUTHYECKAS XUMHUSI»

4. Ilepeuenv komnemenyuil, hopmupyemvlx OUCYUNIUHOU

OIIK-1: Cnoco0eH aHaluM3UpOBaTh W HUHTEPHPETUPOBATH PE3YJbTAThl XUMHUYECKUX
HKCIIEPUMEHTOB, HAOIIONEHUN U U3MEPEHUN

HJ]-1.0IIK-1: 3HaeT TEOpPETUYECKUE OCHOBBl XHMHUHU, 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHUYECKUX MPOLIECCOB M HCHOIB3YET UX MPH AHAIM3E U WMHTEPIPETALUH PE3YIHTATOB
XUMHUYECKUX HCCIIEeIOBaHNUN

HJ]-2.0IlIK-1: TlpuMeHSeT METOIbl aHalnW3a M OICHKH Ja0OpaTOPHBIX XUMHUYSCKHX
UCCIICJIOBAaHUN, yMEET HUHTEPHPETUPOBATH PE3YyJIbTaThl, MOJYyUYEHHBIE IMPU IPOBEIACHUU
XUMHYECKOTr0 KCIIEPUMEHTA U B XOZ€ HAOIIONCHUI

UJ][-3.0lIK-1: Bnageer onbpITOM aHadu3a W OLEHKH, HWHTEPHPETALUN PE3YJbTATOB
XUMHYECKUX DKCIIEPUMEHTOB, HAOIIONCHUN U U3MEPEHUI

OIIK-2: CriocobeH mpoBOIUTH C COOIOACHUEM HOPM TEXHUKU 0€30MacHOCTH XUMHUYECKHMA
AKCIIEPUMEHT, BKIIIOYas CHUHTE3, aHAJU3, U3yYEHUE CTPYKTYpbl M CBONCTB BELIECTB H
MaTepualioB, UCCIEIOBAHNE MPOLECCOB C UX YUYaCTHEM

HJ]-1.0lIK-2: 3naer TpeOOBaHUA HOPM TEXHHKUM O€30MaCHOCTH TMPU MPOBEICHUU
XUMHYECKOI0 HKCIIEPUMEHTA

HJ[-2.0IIK-2: TIpoBOOUT XUMHUYECKUW OKCIEPUMEHT, cOOJofasi TpPeOOBaHUSA TEXHUKH
0€30MacHOCTH

HJ]-3.0lIK-2: VIMeeT oONBIT MPOBEACHUA XUMUUYECKOTO OSKCIEPUMEHTa 110 CHHTE3Y,
aHaJIu3y, W3YUYEHUIO CBOMCTB BEIIECTB M MAaTEpUAJIOB, XMMHYECKUE HCCIECIOBAHUS C
COOJTIO/IEHNEM HOPM TEXHUKH 0€30MaCHOCTH

OIIK-3: CriocoOeH TMPUMEHSATh PACUETHO-TEOPETUUYECKUE METOBI ISl U3yUYEHUS CBOMCTB
BEILIECTB U MPOLIECCOB C UX YYACTUEM C HCIOJIH30BAHHUEM COBPEMEHHOW BBIUYMCIUTEIHbHON
TEXHUKU

HJ-1.01IK-3: VMeeT TpeACTaBICHUE O PACYETHO-TEOPETUUYECKUX METOJax, Kak
WHCTPYMEHTAPUHU JIJIsl U3yUYECHUS] CBOMCTB U MIPOLIECCOB

HJ[-2.0IIK-3: YMeeT uCIOoIb30BaTh PACUYETHO-TEOPETUUECKUE METOIBI C NMPUMEHECHHEM
COBPEMEHHOM BBIUHUCIUTEIBHON TEXHUKH

UJ[-3.0I1K-3: Bnaneer HaBbIKaMH OOpaIeHUS] C KOMITBIOTEPHBIMH MPOTpaMMaMH, UMEET
OIBIT IPUMEHEHUSI PACUETHO-TEOPETUUECKUX METOAOB ISl U3yYEHUSI CTPOCHHUSI, CBOMCTB U
IIPOLIECCOB



1. Ha3nauenue ¢honoa ouyenounvix cpeocme. OLEHOYHBIE CpPENICTBA
npeaHa3Ha4YeHBI I KOHTPOJIS M OLEHKH 00pa3oBaTENIbHBIX JOCTHXKEHHM O0ydarommxcs,
OCBOMBIIIHX MPOrpamMMy y4eOHOU AUCIUIIINHBI « AHATUTHYECKAsT XUMUS

2. @ono ouenouHvIX cpeocme @KIl0Yaem KOHTPOJIbHBIE MaTepuabl IS
MPOBEJICHUST TEKYIIET0 KOHTPOJIsS B ()OpME TECTOBBIX 3aJIaHUM, JNOKJIAJa-MPE3CHTAINH 10
IPOOJIEMHBIM BOITPOCaM, Pa3HOYPOBHEBBIX 3aJIaHUM, POJICBOW WTPHI, CUTYaIlMOHHBIX 3a]a4
(ykazams unoe) U MPOMEXKYTOUHOM aTTECTallMu B (popMe BOIPOCOB U 3aJaHUM (YKazambv
uHoe) X dK3aMeHy (oughghepenyuposannomy 3zauemy, 3auemy).

3. Cmpyxkmypa u cooeprcanue 3ad0anuil pa3paboTaHbl B COOTBETCTBUHM C padoueii
MPOrpaMMON TUCHUTUIMHBI « AHATUTHYECKAS XUMHUSI»

4. Ilepeuenv komnemenyuil, hopmupyemvix OUCYUNIUHOU

5. Ilposepka u oyenka pe3yibmanos 6vlNOIHEHUS 3A0AHUTL
Onenka BbICTaBIACTCS B 4-X OaNIbHOM IIKAJIE:
- OTJIMYHO», 5 BBICTABIIAETCS B ClIy4ae, €CJIM CTyAeHT BeinoaHua 84-100% 3ananuii;
- «XOpOIIOY», 4 - €ClIU CTYACHT BBIMOIHUI 66-83% 3amanuii;
- «YJIOBJIETBOPUTEIBLHO», 3 - €CU CTYyAeHT BbinonHul 50-65% 3ananuii;
- «HEYJOBJICTBOPUTENBbHOY», 2 - MeHee 50% 3amaHuil (Mocym yKa3bleambCs UHblE UIKATbL
npoyeHmos)



denepaibHOE TOCYAAPCTBEHHOE OIOKETHOS 00pa30BaTEIIbHOE YUPEIKICHHE
BBICIIIETO 00pa30BaHUs
«l'opHO-AnTalicKMil TOCY1apCTBEHHBIN YHUBEPCUTET»
kadeapa OMONIOTHH M XUMHH

OueHo4HoOE CPeCTBO « »
110 JUCHUITIINHEC AHanmuTH4eckass XUMUs

Kpurepumu oneHku:

Kpurepun Ouenka (6ayel o MPC), ypoBeHb

«oTiu4uHOo», 84-100%, TTOBBIIIICHHBIM

«xopouio», 66-83%, MOpOroBbId YPOBEHb

«yIIOBJIETBOPUTEIIBHOY, 50-83%,
IIOPOTrOBBI YPOBEHb

«HEYJIOBJIETBOPUTEIILHO», MEHEE
50%,ypoBeHb He chopMHUpPOBAH

«3a4TEHOY, MOBBIIEHHBIN YPOBEHb

«3a4YTEHO», ITIOPOTOBbII YPOBEHb

«HE3a4YTEHO», YPOBEHb HE C(HOPMHUPOBAH

CocraButenb(H) /®UNO

MMOAITNCH(1)




