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Jlexmuu 90 90 60 60 150 | 150
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CTyJICHTA)
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Yackl Ha KOHTPOITb 34,75 34,75 34,75 (34,75 69,5 69,5
KypcoBoe npoektupoBanue (I CTyICHTA) 32 32 32 (32
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1. HEJIX U 3AJTAYX OCBOEHUA JUCITUITJINHbBI

1.

Ju—

Lleau: — popmupoBanre 0a30BbIX 3HAHUN U TIOHSITUH 10 aHATUTHYECKONH XUMUH.

BrajeHue TeOpeTUIeCKUMU OCHOBAMH COBPEMEHHBIX (PU3UKO-XMMHUYECKAX METOMIOB aHAIM3a.

[pakTr4eckoe OBIaJeHHE HABBIKAMH: NTPOOOIIOATOTOBKA 00pA3IOB - IIPOBE/ICHUE aHATIM3a - CTATUCTHYECKas 00paboTKa
Ppe3yIbTaToB.

1.2| 3aoauu: B pe3ynprare U3y4yeHUs] JUCHUIUIMHBI CTYJCHT JOJDKEH:

- 3HaTh TEOPETHYECKUE OCHOBBI AaHATUTHYECKOW XMMHH, Pa3INdHbIE METO/BI TPOOONOATOTOBKH, COBPEMEHHBIE METOJIBI
aHanu3a, PU3NKO-XMMHUYECKHe U (PU3NUECKHE METO/bI aHAIHN3a;

- BJIaJICHUEM HaBBIKAMH XMMHUYECKOTO 3KCIEPHMEHTA,;

- BJIaJICHUEM METOJIaMi 0€30MacHOr0 O0PAIeHUs C XHMHUYECKUMH MaTepHalaMH.

2. MECTO JUCHHAIIJINHBI B CTPYKTYPE OOII

Huxn (paszgen) OOIT:

2.1 | TpeGoBaHus K MpeABAPUTEILHON MOJATOTOBKE 00Y4aK0IEroCcs:

2.1.1| Heopranuueckas Xumust

2.1.2 | ®usuka

2.1.3 | Maremaruka

2.2 | JacuunIdHbl H TPAKTHKH, JJIsl KOTOPHIX OCBOECHUE TaHHOI TUCHUILUIHHBI (MOIY/Is) HEOGX0IUMO KaK
npeanecTByoee:

2.2.1 | PU3HKO-XUMHYECKHE METOIBI UCCIIETOBAHUS

2.2.2 | Meronp! aHanu3a OMOJIOrMYECKU aKTUBHBIX BEILIECTB

2.2.3 | Hayuno-uccnenoBaTensckas pabora

3. KOMIIETEHLM OBYYAIOILET OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JACHHATINHBI
(MOZYJIST)

OIIK-1: CniocoGen aHATU3UPOBATH M HHTEPIPETHPOBATH PE3YJIbTATHI XUMMHYECKHUX IKCIIEPUMEHTOB, HAOII0OIEHU U
HU3MepeHui

H/I-1.0IIK-1: 3HaeT TeopeTHYECKHE OCHOBBI XHMHUH, 3AKOHOMEPHOCTH NPOTEKAHNS XUMAYECKHX MPOIECCOB H HCIOIb3YeT
UX NPH aHAJIH3€ H NHTEPHPETANHN Pe3yJbTaATOB XUMHYECKUX UCCJIeTOBAHUT

3HaeT TEOPETUUCCKHNE OCHOBBI AHATUTUYECKOU XUMHUH, CYNIHOCTb XUMHUYCCKHX U (1)1/13I/IKO-XI/IMI/I‘{€CKI/IX METOAOB UCCJICIOBaHUA
BC€OICCTB U 00BEKTOB Opr)KaIOHIeﬁ Cpe€abl, HUCIOJIB3YCT UX IIPHU aHAJIN3C U HHTCPIPECTALNU ITOJTYyIaCMbIX PC3YyJIbTATOB.

HN-2.0IIK-1: [IpumeHsieT MeTOAbI AHATN3A M OLIEHKH JIAa00PaTOPHBIX XMMHYECKUX HCCIIeI0BAHUIA, yMeeT
HHTEepPIPETHPOBATDH Pe3yJbTAThl, H0JY4CHHbIC IPU NPOBEACHHU XHMUYECKOI0 IKCIIEPUMEHTA U B X0/1e HA0II01eHU

[TpumeHnsieT XUMUYECKHE U (PU3UKO-XHMHYECKHE METO/IBI aHAITN3a JJIS OLICHKH JIADOPATOPHBIX XUMHYECKUX HCCIICIOBAaHUH, yMeeT
UHTEPIPETUPOBATh PE3YJIbTAThI, OIYUYECHHBIE IIPU IPOBENECHUH XUMUUECKOI0 SKCIIEPUMEHTA.

HNJ-3.0IK-1: Brageer onbITOM aHAJIM3a U OLICHKH, MHTEPIPETALIMU Pe3y1bTATOB XHMHYECKHUX IKCIIEPHUMEHTOB,
Ha0/1101eHUH 1 U3MepeHuii

Bna;:[eeT OIBITOM aHaJIM3a U OLICHKU, HHTCPIIPETANNN PE3YJIHTATOB KAYECTBEHHOT'O U KOJIMYCCTBCHHOI'O AHAJIIN30B.

OIIK-2: Cnnoco6en mpoBOAUTH € COOIIOIeHHEM HOPM TEXHUKHU 0€30MACHOCTH XUMHYECKH A IKCIIEPUMEHT, BKJIIOYasi CHHTE3,
aHaJu3, U3y4eHne CTPYKTYPhI H CBOICTB BELIECTB M MATEPHAJIOB, HCCJIEJOBAHNE MPOLIECCOB € HX YYACTHEM

HN/1-1.0I1K-2: 3naeT Tpe0OBAHUSI HOPM TEXHUKH 0€30MACHOCTH NP MPOBEIeHUH XMMHYECKOT0 IKCIIEPUMEHTA

3HaeT HOPMBI OE30ITaCHOCTH MIPH padoTe C XUMHIESCKIMHU PEaKTHBAM;
CTaHJapTHBIE ONEPaLiH 110 pa3padOTaHHBIM METOJMKAM aHAJIHM3a OIPeIeNICH s Ka4YeCTBEHHOIO M KOJIMYECTBEHHOTO COCTaBa
Pa3NNYHBIX 00BEKTOB UCCIICIOBAHMS.

HN1-2.0I1K-2: [IpoBoaNT XUMHYECKHIi IKCIIEPUMEHT, CO0JII0/1asi TPeOOBAHUS TEXHUKHU 0€30MaCHOCTH

YMeeT poBOIUTE Ka4eCTBEHHBIH U KOJIMYECTBEHHBIN aHAIN3, COOJII0/1asi TpeOOBaHMS TEXHUKH 0€30MacHOCTH

HN-3.0I1K-2: ImeeT onbIT NPOBEIEHNS] XUHMHYECKOT0 IKCIEPUMEHTA M0 CHHTE3Y, AHAJIU3Y, H3y4E€HHIO CBOIICTB BelIeCTB U
MaTepHaioB, XUMHYECKHe HCCIeJ0BAaHMSA ¢ cO0JTI0AeHeM HOPM TeXHUKH 0e30MacHOCTH

Buazeer paznnuHbIMU METOAAMHU (PU3UKO-XMMHYIECKOTO aHAIN3a i UMEET HABBIKU UX MPAKTHYECKOTO MCIIOIb30BaAHMUS C
COOJTIOZICHNEM HOPM TEXHUKH O€30MTaCHOCTH.

OIIK-3: CnocoGeH NpUMeHATH PacyeTHO-TeOpeTHYEeCKHe METO/IbI IJIf M3Y4YEeHHs CBOMCTB BellleCTB U NMPOLECCOB C UX
y4acTHeM C HCMOJIb30BAHUEM COBPEMEHHOH BBIYHCINTEIbHONH TEXHUKHU




HUI-1.0IK-3: UmeeT npeacTaB/ieHue 0 PACYETHO-TEOPETHYECKUX METOAaX, KAK HHCTPYMEHTApHH /1Sl H3Y4eHUs CBOMCTB U
MpoLeccoB

3HaeT CYIIHOCTBb PACYETHO-TCOPECTUUCCKUX METOJOB PA3JINIHBIX Pa3/1€JIOB AHAIUTHYECKON XUMUH JJI U3y4YE€HUS Ka4YE€CTBEHHOT'O U
KOJIMYECTBECHHOT'O COCTaBa BEUICCTB U UCCIICAYCMbIX 00BEKTOB.

HJI-2.0I1K-3: YMeeT HCHOJIb30BATh PACUETHO-TEOPEeTHYECKHE METO/IbI ¢ IPHMEHeHHeM COBPeMEeHHOM BbIYHCINTe/ILHOI

TEXHUKH

‘VYMeeT Ucnoib30BaTh PACYETHO-TCOPETHUUCCKUX METOAbI PA3JIMYHBIX pa3acIOB AHAJIMTUYECKON XUMHUHU JIJIS U3YyUCHUA
Ka4C€CTBCHHOI'O X KOJIMYCCTBCHHOI'O COCTaBa BEIICCTB U UCCIICAYCMbBIX 00BEKTOB.

HN-3.0I1K-3: Biageer HaBbIKaMu 00panieHusi ¢ KOMINBIOTEPHBIMU MPOTPaMMaMU, UMeeT ONBIT MPUMEHEHHUS PACUYEeTHO-
TEOPETUHYECCKUX METOA0B 1JI1 U3YYCHUHA CTPOCHUHA, CBOMCTB U nmpoueccon

BirrageeT HaBbIKaMu pacueTa pe3yJbTaToOB XMMHUCSCKOTO SKCIICPHMEHTA C IIOMOIIBI0 KOMITBIOTEPHBIX IIPOrPaMM, UMEET OIBIT
MPUMEHEHHUS pACUETHO-TEOPETUICCKUX METOJIOB JIJISl H3YUIEHUS KaYeCTBEHHOTO U KOJTMYECTBEHHOTO COCTaBa BEIIECTB U
UCCIIeTyeMbIX OOBEKTOB.

4. CTPYKTYPA U COAEPKAHUE AU CLHUIINHBI (MO YJI5T)

Koxn HanmeHoBaHue pa3iesioB U TeM /BUJ Cemectp | Yacos | Kommneren- | Jluteparypa | Hure | IIpumeuanue
3aHATHSA 3aHATHA/ / Kypce MU PAKT.

Paznen 1. Ipo6ubIii n
cUCTeMATHYECKHI MeTOo/IbI aHATN3A
AHAJUTHYECKUX IPYNN KATHOHOB U

AHHOHOB
1.1 IIpeamer, 3agauu 1 METOJIBI 3 4 WJI-1.0I1K- JI1.1J12.1 0
Ka4eCTBEHHOI'0 aHaIM3a. AnnapaTrypa u 1 UJ- J2.2J12.3

TEXHUKA JTaOOPaTOPHBIX PaboT. 2.0IIK-1
CucreMaTHYECKHid U TPOOHBIH METOJIBI WJI-3.0I1K-
aHam3a. 1 -
KauecTBenHbie peakuuu u 1.0IIK-2
CHCTEMATHYESCKUM X0/ aHAJIM3a CMECHU N1a-2.0I1K-
KaTHOHOB | aHAIMTUYECKOHN TPYIIIIHL. 2 UJI-
KauecTBenHnsie peakuuu u 1.0IIK-3

CUCTeMaTU4YEeCKUN X0 aHanu3a 2
AHAJIUTUYIECKOHN IPYIIIBI KATHOHOB.
KadecTBeHHBIE peaknu U
CHUCTEMAaTUYECKUH X0 aHaIU3a CMECU
KaTHOHOB 3 aHAJTUTUYECKOH TPYTIIBL
KagecTBeHHbIE peakuyu U
CHUCTEMaTUYECKUH X0/ aHaIu3a KAaTHOHOB
YETBEPTOM aHATUTUYECKOU IPYIIIIBL.
KauecTBeHHbIe peakuuu u
CHCTEMATUYECKHH X0/ aHAIIN3a KATHOHOB
MATON aHATUTUYECKON TPYTIIHI.
KagecTBeHHBIE peakuuy U IpOOHBIH
METO]] aHaJIM3a CMECH KaTUOHOB LIECTOH
AQHAJTUTUYECKOH IPYIIIEL.
Knaccudukanus aHHOHOB U TPYIITIOBEIC
pearenTsl. OCOOEHHOCTH aHANIN3a CMECH
AHHUOHOB NEPBOH TPYIIBL

KauecTBeHHBIE peakliuy aHHOHOB BTOPOM
U TpeTbel rpynnbl. KauecTBeHHbIN
aHaJIU3 CMECH aHUOHOB TPeX
AQHAJTUTUYECKUX TPYIIIL.

/J1ex/




1.2 KauecTBeHHbIE peakuuu u 8 N1-1.0I0K- JI1.1J12.1 TECT
CHUCTEMATHYECKUH XOJ aHAJIN3a CMECHU 1 - J12.2 J12.3
KAaTHOHOB | aHaNUTUYECKON TPyIIIbI. 44. 2.0IIK-1
KauectBennsle peakuuu u na-3.0IK-
CUCTEMATUYECKUN X0/ aHaIu3a 2 1 UJ-

AQHAJIMTUYECKOH IPYIIBI KATHOHOB 1.0I1IK-2
(KaTHOHBI TPYIIIEI CONSTHOM KHUCIIOTHI). 4. NA-3.0I0K-
KauecTBenHbIe peakuuu u 2
CHUCTEMaTUYECKUH X0/ aHaIu3a CMECU

KAaTHOHOB 3 aHAJIUTUYECKON IPYIIIIBI

(XKaTHOHBI TPYMIIBI CEPHOM KUCIIOTHI). 44.

KauecTBeHHble peakuuu u

CUCTEMaTUYECKUH X0/ aHaIu3a KAaTHOHOB

4EeTBEPTOHN aHATUTUYECKON IPYIIIIBI

(xaTHOHBI TPyHIIEI aM(OTEPHBIX

TUIPOKCHIIOB). 44.

KagecTBeHHBIE peaknny 1

CHUCTEMATUYECKUH X0/ aHaJIH3a KATHOHOB

MATON aHATUTHYECKOHN rPpyNIbl (KATHOHBI

TpYyNIIbI TUJPOKCUIOB, HEPACTBOPHMBIX B

pactBopax NaOH u KOH. 44.

KagecTBeHHBIE peakuuy U IpOOHBIH

METOJI aHaJIN3a CMECH KaTMOHOB ILIECTOM

AQHATUTHIECKOH I'PYIIHI (CMECh KATHOHOB

TPYTIBI THAPOKCHOB, PACTBOPUMEBIX B

n30bITKe pactBopa NH4OH). 44.

/J1ab/

1.3 KauecTBenHbIe peakunu Ha KaTHOHBI 1-6 37,5 | UO-1.0I1K- JI1.1J12.1 TECT
AQHAJIMTUYECKUX IPYII U aHUOHBI 1-3 1 UJ- JI2.2J12.3
a”HanuTU4eckux rpymm. /Cp/ 2.0I1K-1

NJ-3.0I1K-
1 UJ-
3.0IIK-2
Pazpnes 2. MeTtoabl pazaesieHus] H
KOHUEHTPHPOBAHMSA

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

Kpucrayumm3annoHHbIE METOMBI.
Onotarus. Gunstpanust. Juddysust u
TepMoauddy3us. Pa3neneHne u o4nCcTKa B
TPaBHTAMOHHOM TI0JIE
(weHTpuyrEpoBaHUE).

/JTex/

2.2 Dkcrpakiyst GEHOIbHBIX COCTUHECHHH 110 14 N1a-1.0I0K- JI1.1 TecT
merony PasymoBoii. KauecTBeHHBIH 1 N1- JI1.3J12.1
aHANN3 JUTA MICHTU(GHUKAINN (EeHOIBHBIX 2.0IIK-1 J22J12.3
coeauneHui. 10 4. NA-3.0I0K-
OmnpeneneHne MeA U IUHKA C 1 -
TIpEeIBAPUTENLHBIM pa3felieHUEM Ha 3.0IIK-2

KaTHOHUTE. & 4.
/J1a6/

Pa3nen 3. 'omorenHoe paBHoBecHe B
pacTBopax




3.1 WneanbHble pacTBOPLL, pealbHbIE 20 | WA-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
0CaJloK. NJa-1.0I0K-
OKHUCITUTENHHO-BOCCTAHOBUTEIHHOE 3
paBHOBecCHE.
KommrekcoobpaszoBanue.
/JTex/

32 Knaccudukanus aHHOHOB U IPYIIIOBEIE 14 | UA-1.0IIK- J1.1J12.1 TeCT
peareHThl. KauecTBeHHBIE peakIuy U 1 U1- JI2.2J12.3
TOCJEN0BATEILHOCTh AHATIN3Aa CMECH 2.0IIK-1
AHHMOHOB N1EPBOH Ipymnbl. 44. NA-3.0I0K-
KauecTBeHHBIE peakiMy aHUOHOB BTOPOi 1 UA-
rpynnsl. KauecTBeHHBIE peakiiuu 3.0IIK-2
AQHMOHOB TPETbel rpynmsl. 44.

KauecTBeHHBIN aHAIN3 CMECH aHHOHOB
Tpex Ipymi. 44.

KauecTBeHHbI aHATN3 TBEPIOTO
BemecTsa 44. /JIab/

Pasnen 4. Xpomartorpadpuyeckue
MeTObl aHAJIN3a

4.1 OCHOBHBIE MTapaMeTphl XpoMaTorpaduu. 14 NJa-1.0I1K- JI1.1
Teopwust xpomarorpaduiaeckoro 1 U1- JI1.3J12.1
paszaeneHusl. 2.0IIK-1 J2.2J12.3
I"a3oBas xpomarorpagus. KauecTBeHHBIH, NA-3.0I0K-
KOJINYECTBEHHBIN aHAIMU3. 1 -

KunkoctHas abcopOIMOHHAs 3.0IIK-2
XpoMaTorpagus.

TonkocnolHas xpomarorpadusi.

KauecTBeHHBII, KOTMYECTBEHHBIHN aHAIN3.

HonoobMeHHas xpomaTtorpadus.

PacnpenenurensHas xpomarorpadus Ha

Oymare.

/JTex/

4.2 Ompenenenne o0IeH KOHIIGHTPAITUH 10 | UJO-1.0IIK- J1.1 TECT
9JIEKTPOIIUTA C 3aKIIOUUTEILHON CTaanei 1 U1- JI1.3J12.1
MOTEHIIMOMETpUYecKkoro TutpoBanus (pH 2.0IIK-1 JI2.2J12.3
- MeTpus). 8 U. NA-3.0I0K-

Brinenenue u onpeseneHue coaepKaHus 1 -
CBOOOJIHBIX KMCIIOT B PACTUTEIIBHOM 3.0I1K-2
marepuaiue. 10 4.

Pa3nenenne n oOHapykKeHNE KaTHOHOB

METOAOM OJTHOMEPHOU OyMaXKHOM

xpomaTorpapuu. 84.

/J1ab/

Pa3nen 5. MeTtpoJiornueckne 0CHOBBI

AHAJMTHYECKOH XUMUHH

5.1 CrnyyaiiHasi OTPEeIHOCTh, JUCIIEPCHS, 10 N1a-2.0I1K- JI1.1
cTa”zapTHoe oTkioHeHue. CiayyaiiHas 1 U1- JI1.3J12.1
MIOTPEIHOCTh: UHTEPBAIbHAS OLICHKA. 3.0IIK-1 J2.2J12.3
OyHKIMSI HOPMATIBHOIO PACIPEACICHUS na-3.0IK-

(byHKIMS MIIOTHOCTH BEPOSTHOCTH 2

pacrpeeieHus] HOpMaJIbHbBIX BEJTHYUH).
JloBepuTenbHbII HHTEpBAJL.
JloBeputenbHasi BEPOSITHOCTb.
Cucremarmdeckas OrpeIHOCTh: 00IIue
TIOJTXO/TBI K OIleHKe. JlaHHbIe
He3aBHCHMOTro aHaim3a. Crocob
«BBEJICHOY - «HaeHO». Mcnonk3oBaHue
CTaHIaPTHBIX JIOOPA3IIOB.

/JTex/




52 OKCcTepUMeHTaIbHbIE pacdeTHBIE PaOOThI 20 | UA-2.0IIK- J1.1 TECT
Mo 06paboOTKe JaHHBIX XUMHUYECKOTO 1 U1- JI1.3J12.1 KOHTPOJIbHAS
aranm3a. /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 DPA3IHIHe 1 UA- J1.3J12.1
CIIy4ailHbIX BEJIMYHH. 3.0I0K-1 J2.2J12.3
CpaBHEHHE CpEeTHEr0 U KOHCTAHTHI: N-3.0I1K-
npoctoii Tect CThIO/IeHTA (BBISBICHHE 2 11-

CHCTEeMAaTH4IeCKOH MOTPENTHOCTH). 1.0IIK-3
CpaBHeHHE JIByX CPEIHUX. Na-2.0I1K-
CpaBHeHHE BOCIIPOU3BOAUMOCTEN 3
JIAHHBIX IBYX BEIOOpOK. KpuTepmit

®dumepa.

BrisiieHue mpomMaxoB (TpyObIX OIHOO0K).

Q-xputepuil.

UyBCTBUTEIBHOCTD, CENEKTUBHOCTD

PE3yJIBTaTOB aHAIM3a U UX

XapaKTEePUCTUKH.

/JTex/

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

DKcnepuMeHTalbHas pacyeTHas padorta 2 NA-
T10 BBISIBJICHHIO IIPOMAaXO0B B pe3yJibTaTax 1.0I1K-3
JKCIIEPUMEHTA. NJa-2.0I0K-
O06paboTka SKCIIEPUMEHTANBHBIX JAHHBIX 3

IO BBISIBIICHUIO CHCTEMATHYECKON

TTOTPETITHOCTH.

/J1ab/

Pa3zpnen 7. PedpakroMeTpuyeckuii

METO/ aHAJIH3a

7.1 TTokazaTenb MpesoMIICHHUS | MTOJTHOE 2 N-3.0I1K- JI1.1
BHYTPEHHEE OTPaKEHUE. 2 JI1.3J12.1
[MpuHnMnuaneHas cxema pedpakToMeTpa. J22J12.3
OCHOBHEIE METOIUKHA
pedpakToMeTprUeCcKOro aHamusa. /JIex/

7.2 Pabota Ha pedpaxromerpe. Pacuer 10 | UO-3.0I0K- J1.1 TECT
KOHIIEHTpAIHii 110 2 JI1.3J12.1
pegpaKToMEeTpHYECKUM TaOIUIaM. JI2.2J12.3
KonmuecTBEeHHBIN M Ka4eCTBCHHBIIH
pedpakToMeTpHIeCKIiA aHATH3
PacTBOPOB, COAEPIKAIIIX OJJHO BEIECTBO
(MgS04, NaCl, NaHCO3). /J1a6/

Paznen 8. [losspumeTpuyecKuii MeTo/x
aHajIn3a

8.1 Bparenue miockocTy nossipu3anuu 2 NJ-3.0I1K- JI.1
ceeta. [Ipubopsl amst 2 JI1.3J12.1
TOJIAPUMETPUUECKUX H3MEPECHHUH. JI2.2J12.3
O0acTn IpUMEHEHHS METOANK
MOIAPUMETPHIECKOro aHam3a. /JIex/

8.2 PacueT KOHIIEHTpaAIIMK ONTHYECKU 4 NA-3.0I0K- JI1.1 TEeCT
AKTUBHOTO BEIICCTBA: ONpEACICHUE 2 JI1.3J12.1
KOHIIEHTPAIMH TJIFOKO3bI B J12.2

pactBope. /J1ab/

Pa3nen 9. IIpodonoaroroska. Teopust u
MPaKTHKA MPOOONOATOTOBKH




9.1

MeTozab!l BCKPBITHS IPOO U METOABI
paznoxeHus mMpod. «MoKpbIe» cocoObI
pasnoxenust. O06paboTka MUHEPATLHBIMHU
KHCJIOTAMH, OPTaHUYECKUMH KHUCIOTaMH.
«Cyxue» crocoObl pa3oxKeHuUs.
CruiaBieHue ¢ MET0YHBIMH TUIABHSAMH, C
KHCIIOTHBIMH IITaBHAMH. Pa3moxenue
CTIEKaHHEM.

Tepmuueckoe pasnoxenue. Pasnoxenue
B aBTOKJIaBaX, FCIOIB30BaHNE
MUKPOBOJIHOBBIX IIEUYEH.

/JTex/

TIJ1-3.011K-
2

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

92

Pasznoxxenue mpobd Cyxoro pacTUTENLHOTO
CBIPBS IS TIOCIIEAYIOIIETO aHAITH3a.
PaznoxeHne MUHEPATHHBIX MTOYB.
Pasznoxenne opraHOMHHEPATBHBIX
omoxenuii. /J1ab/

10

WJ1-3.011K-
2

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

TECT

Pazaen 10. OcHoBHBIE 00BEKTHI
aHaJIH3a

10.1

OCHOBHBIE CIIOCOOBI TIPOOOIIOATOTOBKH
00BEKTOB OKPYIKAIOIICH CPEIIbL;
T'COJIOTHYECKIX 00BEKTOB; OPraHUIECKHX
BeliecTB. BHIbI 1 METO/IBI aHATN3A TAKAX
OOBEKTOB.

ITpo6ooTOOp TBEPIBIX MATEPHATIOB U
TEXHOJIOTMIECKUX PACTBOPOB.
IIpo6ooTOop 1MOUB, pacTeHMA, THIIEBBIX
MIPOIYKTOB, OMOJIOrHYECKIX MaTEPHAIIOB.
TIpo6ooTOop xuakocteit. [IpodooTdOp
MIPUPOIHBIX U CTOYHBIX BOI.

/JIex/

T1]1-3.OlIK-
2

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

10.2

Pa3noxeHue ucciaeyeMbIX TOYBEHHBIX
00pa3IoB U JOHHBIX OTJIOKCHUHA B
MHHEPaJIN3aTope YIS OMPeIeIICHUsI
KaJIMUsI, CBUHIIA I METH METOJIOM
HMHBEPCUOHHOMN

BoJIbTaMIiepomeTpuu. /J1ab/

TIJ1-3.011K-
2

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

TECT

Paznen 11. MeToab! ieTeKTUPOBAHUS
AHATUTHYECKOro CHTHAIa

Mertomb! JEeTeKTUPOBAHHS
AQHAJTUTHYECKOTO CUTHANA!
JFOMHUHECIICHTHAS CIIEKTPOCKOITHS,
XEMHUITIOMHHECIIEHTHAS CIIEKTPOCKOITHIS,
CHEeKTPO(OTOMETPHSI.

MeTonb! JEeTEeKTHPOBAHHUS
AQHATNTHIECKOTO CUTHANA:
MOTEHIIOMETPHS, aMIePOMETPHS,
KOH/TyKTOMETPHSI.

MeTob! JETEKTHPOBAHMS
AHAJTMTHYECKOTO CUTHANA: Macc-
crnekrpomerpus. CoueTaHue mMacc-
CIIEKTPOMETPUH C
MHKPOAHATUTHIECKAMH CHCTEMaMH.

/JIex/

TJ1-3.011IK-
2

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

11.2

JleTekTupoBaHUe aHATUTUIECKOTO
CHUTHAJIa ¥ PacUeT COMEPIKAHMUS
KOMITOHCHTOB B aHAIM3UPYEMBIX MPodax
B XpoMaTorpapuuecKiux METOAax
ananuza. /JIab/

11]1-3.01IK-
2

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

TCCT

Paznen 12. KoncyabTanuu




12.1

Koncynpranus no aucuurminae /KoHc/

4,5

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

Paspen 13. Ilpomexyrounas
aTrecTanus (3K3aMeH)

13.1

IMoaroToBka K 3k3aMeHy /JK3amMeH/

34,75

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

133

Konraxrnas pabora /KoHCOK/

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

Pa3nen 14. 4 cemecTtp.
I'paBumeTpHyecKkHii aHAIN3

14.1

CymaocTs rpaBumMeTpun. OpraHudeckue
ocaauTenu. MeTo/| BO3HUKAIOIINX
peareHToB. 3arpsi3HEHHE ocajKa. Y CIOBUS
TIOJTy4eHHs ocaaxa. /JIex/

T1]1-3.OIIK-
2

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




14.2

Onpexnenenue kapOoHaTa KalbLUs B
HM3BECTHAKE. 44.

OmnpeeneHre CATHITAIOBOM KUCIOTHI B
HCCIIEAYEMBIX PAaCTBOPUMBIX OOBEKTAX
aHaimuza. 44.

/J1ab/

14

TIJ1-3.011K-
2

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

TECT

14.3

Oo6pasoBanue ocanka. KommongHoe
cocrosiHre. CTapeHne ocaaka.
3arpszaenue ocanka. Coocaxnenue. /Cp/

V/1-3.011K-
2

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

TECT

Paznen 15. Tutpumerpuyeckuii aHaimn3

15.1

PacueTHbie (HOPMYIIBI THTPUMETPHH.
MostsipHast KOHIIGHTPAIHsI SKBHBAICHTOB
BEIIECTBA. BUIBI THTPUMETPHUYECKHIX
omnpeaenennii. CTaHIapTHBIC PACTBOPHI,
(uKcaHabI.

KuciaoTHO-0CHOBHOE THTPOBaHHE.
OKHCIHUTETHHO-BOCCTAHOBHUTEIILHOE
THTPOBaHUE.

KomruiekconomeTpusi,
KOMIUIEKCOHOMETPHUYECKOE TUTPOBAHHE.

/JTex/

TIJ1-3.011K-
2

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

15.2

KucnotHo-ocHOBHOE TUTpOBaHUE
[IpuroroBieHue cTaHIapTHBIX PACTBOPOB.
VYcTaHOBICHNE TUTPA PACTBOPOB
TUTPAHTOB. PacdeTs! B THTpUMETPHH.
Onpenenenue conepxkanus Na2CO3 u
NaOH B pacTBope npu UX COBMECTHOM
NIPUCYTCTBUM. 84.

Omnpenenenue ypoTponuHa (CTaHIAPTHBII
MeTOox). 44.

[lepmanTanaTomeTpus

[IpuroroBieHNe U CTAHAAPTH3ALI
pacTBOpa nepMaHTraHaTa Kaus
(BTOPHYHOTO CTaHJApTa) O [IaBEJICBOI
KHCIIOTE WJIN OKCANaTy HaTPHs.
OmnpenesneHue B UCCIIEAYEMBIX pacTBOpax
Fe (II) nepManraHaToMeTpHYECKUM
METOZAOM. 84.

OnpeneneHre OKUCIIEMOCTH BOJIBI TIO
metoxay KyOGesns. 4u.

Honomerpust

[IpuroroBieHne M CTAHAAPTH3AII
pacTBopa THOCYIb(]aTa HaTpHs
(BTOpHYHBIN CTaHIAPT) IO OUXpOMATy
kanus. Onpenenenue kommdectsa Cu (II)
METOJIOM HOJIOMETPUH. 84.
Omnpenenenue caxapoB (TJIFOKO3bI)
METOJIOM HOJIOMETPHUH. 84.
Kommuiexconomerpust

[IpuroroBieHne u CTaHAAPTU3 AL
pacTBopa ABYHATPHEBOM COIH
STHICHANAMUHTETPAYKCYCHOH KHUCIIOTHI
(Na2 BITA) no cynbdaTy nuHKa.
OnpezneneHre KaablM U MarHUs Ipy UX
COBMECTHOM IIPUCYTCTBHHU B
HCCIIeyeMbIX 00BEKTaX OKpy Karomiei
cpenpl. 64.

/J1ab/

28

TIJ1-3.011K-
2

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

TCCT
KOJIJIOKBUYM

153

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

VJ1-3.011K-
2

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

TECT




Paznen 16. DiieKTpoxXuMuyecKue
METOAbI AHAJIN3A

16.1

IorenuuomeTpus u
MIOTEHIIMOMETPUYECKOE TUTPOBAHMUE.
Bonberamnepomerpus.
AMrnepoMeTpHuecKoe THTPOBAHHE.
IIpsimast KOHAYKTOMETPUSL.
Konnykromerpuueckoe TUTPOBAHUE.
Kynonomerpus.

/JTex/

10

VJ1-3.011K-
2

J1.1
JI1.3J12.1
2.3

16.2

OmnpeneneHne KHCIOTHOCTH BOJHBIX
BBITSDKEK M3 TOYBEHHBIX 00pa3IoB, U3
OpraHOMHUHEPAIBHBIX OTIIOKCHUI, 13
OpraHOTeHHBIX 1Mo4B. 10 4.

OnpeeneHue psia TSHKEIBIX METAJUIOB B
00BEKTaX OKPY’KaIOIIEH Cpelibl METOIOM
MHBEPCUOHHOM BOJIbTaMIIEPOMETpUH. 144,

/J1ab/

16

VJ1-3.011K-
2

J1.1
JI1.3J12.1
2.3

TECT
KOJIOKBUYM

16.3

OexTpoabl Ha OCHOBE MEMOpaH ¢
MO/IBMDKHBIMH HOCHUTEIISIMU.
CeHcHOMIN3UPOBaHHBIE DIIEKTPOIBL.
3aBHCHMOCTb IOTEHINANIA [TOTYBOIHBI OT
KOHCTAHTHI yCTOHYMBOCTH KOMILITEKCA.
BoccraHoBieHUE U OKUCIIEHUE
OPraHUYECKHUX COCIMHCHUH.
Kymnonomerpudeckoe turpoBanue. /Cp/

T]1-3.OIIK-
2

J1.1
J1.3J12.1
2.3

TECT
KPYIJIBIH CTOI

Pazgen 17. Cnekrpockonuueckue
METOAbI aHAJIN3A

17.1

OCHOBBI TCOPHH ATOMHBIX U
MOJICKYJIIPHBIX CEKTPOB. OCHOBHEIC
Y3JIBI CIIEKTPAJILHBIX IPHOOPOB.
ATOMHas CLIEKTPOCKONUS. ATOMHO-
a0COpOIMOHHAS CTIEKTPOCKOITHSI.
ATOMHO-3MHUCCHOHHAS CIICKTPOCKOITHSI.
OMuccHoHHAs (HOTOMETPHUS ITAMEHH.
MounteKyisipHasi COEKTPOCKOITHSL.
AGcopO1HoHHas criekTpockonus B Y O- u
BHIMMOM 00JTaCTH.

JIrOMUHECIIEHTHAs! CLIEKTPOCKOIIHISL.
/JTex/

16

TIJ1-3.011K-
2

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

17.2

ITpubGops! ¥ TEXHUKA U3MEPECHHIA.
OmnpeneneHne o0IEro ConepKaHus 1
noaBmKHEIX opMm Cu, Zn u Cd B
YEepHO3EMHOI U KallITaHOBOH MoYBax. 84.
OnpezeneHue conepkaHus psja
O6MO(MITEHBIX YJIEMEHTOB B PACTUTENBHBIX
00BbeKTax aHaIH3a. 84.

/J1a6/

16

WJ1-3.011K-
2

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

TecT
KOHTPOJIbHAasA
pabota

17.3

CnekrpanbHble mpuOopsl. Jlazepsr kak
HUCTOYHUKH M3ITydeHus. [IpuHImm
JIEHCTBUS U [IPEUMYIIECTBA
HCIIONIb30BaHus m1a3MoTponoB ¢ UCII.
IIpakTryeckoe npuMeHEHHE
JIOMHHECIIEHTHOH criekTpockoruu. /Cp/

WJ1-3.011K-
2

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

TecT
KpYIJIBIH CTOJ

Pasnen 18. Macc-cnekrpomerpust

18.1

TeopeTnyeckue ocHOBBI MeTOa. Macc-
cnexTpbl. KauecTBeHHBIH,
KOIIM4YEeCTBEHHBIN aHanu3. [IpakTuyeckoe
npumeHenne. /Jlex/

T1]1-3.OIIK-
2

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

18.2

PacuerHas paboTa o
OKCHEPUMCHTAIIbHBIM JaHHBIM
onpe/esIeH s CIIE0BbIX MPUMECEi
TOKCHYHBIX METAJIJIOB B ITHILCBBIX
MPOLYKTAX C IIOMOILBIO MacC-
CIIEKTPOMETPOB C UHIYKTUBHO-CBSI3aHHOM
mia3moit. /J1ab/

TI]1-3.OI1K-
2

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

TECT




18.3 KauecTBeHHBIN aHAINM3 METOIOM Macc- 6 N1-3.0I1K- JI1.1 TECT
criektpomeTpuu. . OnpeneiacHue 2 JI1.3J12.1
3JIEMEHTHOT'0 COCTaBa MOHA 110 JI2.2J12.3
M30TOMHBIM MTUKaM B Macc-criekrpe. /Cp/

Pazpnes 19. MeToanl pa3geneHus B
MHMKPOGQIIOUAHBIX CHCTEMaX:
KalWJLISIPHBI 3JIeKTpodope3

19.1 Mertomp! pa3eneHns: B MEKPOQITIONTHBIX 22 NA-3.0I0K- J1.1
CHCTeMax: KalMUILIPHBIA 3IeKTpodopes; 2 J1.3J12.1
MIPOTOYHBIN aHAIN3, MUKPOTa30Bast J12.3
XpoMaTorpad¥st; MEKPOXXHAKOCTHAS
xpomarorpadusi.
dusuko-xuMuuecKkre ocHoBbI MeToa KO.

OCHOBHBIE BapHaHTbI KaIIUJISIPHOTO
anekTpodopesa. Paspemienue n
CEJIEKTUBHOCTD pa3JiefieHus. AnmapaTypa.
XapakTepucTUKH METOJI0B
JETEKTUPOBAHUS.

Ob6nactu npumeneHus metona K3 u
CHCTEMBI KalMJUIIPHOTO dIeKTpodopesa
«Kanenp», nx Mogudukanum.
KommyectBeHHOE OnpeeieHue
HEOPraHMYEeCKUX KaTHOHOB M aHHOHOB B
Pa3IMUHBIX 00BEKTAX aHAIN3A.
KonnuectBeHHoe onpeneneHune
OpPTaHWYECKHUX U OMOJIOTUIECKU
AKTHBHBIX COCIMHEHUH B UCCIIETyEeMBIX
00bEeKTax.

/JTex/

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

/J1ab/

19.3 O3HaKOMIIEHHE C anmnapaTypoi 7 NA-3.0I0K- JI1.1 TecT
KaluJuIIpHOro 3JiekTpodopesa 2 JI1.3J12.1 KPYIJIBINA CTOM
OTEYECTBEHHOT'0 Mpou3BoAcTBa. [IpuHIMI J12.3
JIeHCTBUS, 001aCTh MPUMEHEHHST CHCTEMBI
KalWJUIIPHOTO 3JIeKTpodopesa
"Kamenp" (CII0). /Cp/

Paznen 20. KoncyrbTanun
20.1 Koncynprarus no aucriurminae /KoHe/ 3 NJ-1.0I1K-
1 UJ-
2.0IIK-1
NA-3.0I0K-
1 UA-
1.0I1K-2
NA-2.0I0K-
2 NA1-
3.0I1K-2
NA-1.0I0K-
3 Un-
2.0I1K-3
NA-3.0I0K-
3

Paszgen 21. BoinmosiHeHue H 3a1UTa
KYPCOBOIi padoTsI




21.1

Brmonnenue kypcosoit padotst /KPIT/

32

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

212

KoncynsTrpoBanue u 3amura KypcoBoit
pabotsl /KCPC/

WJI-1.01IK-
1 U1
2.0TK-1
WJ1-3.011K-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0I1K-2
WJI-1.0TIK-
3 UL
2.011K-3
WJI-3.011K-
3

Pazpen 22. Ilpome:xyrouHas
arrecTaums (3K3aMeH)

22.1

ITonroroBka k sk3ameny /Dk3ameH/

34,75

TIJI-1.01IK-
1 U1
2.011K-1
W/J1-3.011K-
1 U1
1.0TIK-2
WJ1-2.01IK-
2 UJl-
3.0I1K-2
WJ1-1.0TIK-
3 UJI-
2.011K-3
WJ1-3.011K-
3

222

Konrpoms CP /KCPATT/

0,25

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




223 KonraxtHast pabora /KoHCOK/ 4 1 na-1.0IK- 0
1 UJ-
2.0IIK-1
WJI-3.0I1K-
1 UJ-
1.0I1K-2
na-2.0IK-
2 UNI-
3.0I1K-2
NJI-1.0I1K-
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 CpeACcTBa MpeIHa3HAYeHBI 11 KOHTPOJIS M OLIEHKH 00pa3oBaTeIbHbBIX
OCTH)KEHHH 00YYarOLIMXCs, OCBOUBIIHX MPOrpaMMy YIeOHOH TUCIIMIUTMHBI « AHATUTHYCSCKAS XUMUSD».

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

5.2. OueHo4HBIe CPeCTBA JJISA 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 HATpUs paBHa:
.0,25M;

. 0,02 M;

. 0,05 M;

.0,5M.

. ,HaTB OIMPCACICHUE BOAOPOAHOI'O ITOKA3aTCIIA.

1. morapr¢m paBHOBECHOH KOHIICHTPAIIMH HOHOB BOOPO/A,;
2. OTpHLATENbHBIN JeCATUIHBIN TorapruhM paBHOBECHO! KOHI[EHTPAIlMU HOHOB BOIOPO/A;

3
4.
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. KOHIIEHTpAIXs HOHOB BOJOPO/IA;
CyMMa PaBHOBECHBIX KOHIIEHTPAIIUH HOHOB BOJIOPOJIa U THAPOKCHI-UOHOB B BOJHOM PAacTBOPE

. 3nauenue pH 0,01 M pacTBOpa XJI0pOBOIOPOIHON 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 PaBHOBECHASA KOHLCHTPAH HOHOB BOAOPOAa COCTABJIACT:
. 110-1 M;
L 1010-3 M;
1105 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 kucnorta (pKa=3,75);




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

. Hambonee caboii KNCTOTOH U3 MEPEUNUCTICHHBIX IBISIETCS:
. 3,75 (MypaBbHHas KHCIIOTA);

. 4,76 (yKcycHasi KUCIIOTa);

. 7,6 (xsI0pHOBaTHCTAs KHCIIOTA);

. 4,20 (OeH30iHAsA KUCIOTA).

W N — o

. YKaXuTe KHCIOTHO-OCHOBHBIE Oy(hepHBIe PacTBOPEIL:
. pacTBOp amerara HaTPHUS M aleTaTa aMMOHHS.

. pacTBOpP YKCYCHOI U CEpPOBOJJOPOJHON KUCIIOT;

. PacTBOp YKCYCHOM M XJIOPOBOZOPOAHOMN 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.

Kpurepnu onenku:

OneHka «oTanuHo», 80-100%, NOBBIIEHHBIH YPOBEHb - CTYJCHT 3HAET TEOPETHUECKYIO OCHOBY METO/Ia MOJIEKYJIIPHOM
CTIEKTPOCKOITIH, KOJIMUCCTBCHHBIE METO/IBI pacyeTa.

3HaeT 1 coOI0IaeT Ha MIPAKTUKE HOPMBI IO TEXHUKE 0€30MacHOCTH IpHu paboTte B 1a00opaTopuH.

CryzieHT criocoOeH caMOCTOSATENBHO IPOBOAUTE, aHATM3UPOBATh U HHTEPIPETHPOBAT PE3YJIbTAThI SKCIIEPUMEHTA.

ITpumeHseT KONMMYeCTBEHHBIE METOMBI A1 00pabOTKH Pe3yNIbTaTOB H3MEPEHHUH C HCIONIB30BaHHEM COBPEMEHHOH BEIYHCIATEIILHON
TEXHHKH.

OrneHka «xopoio», 70-80%, Moporosbli ypoBeHb - CTYJEHT XOPOILO 3HAET TEOPETUUECKYIO OCHOBY P Pa3/elioB aHAIUTUIECKOI
XUMHWH, KOJIMYECTBECHHBIC METOJIBI pacyeTa.

3HaeT u coOII0gaeT Ha MPAKTHKE HOPMBI 110 TEXHHUKE O€30IIaCHOCTH IIpH padoTe B T1a00OPaTOPHH.

MMeeT mpakTHUECKHUH ONBIT paboThl Ha poToKoIOopuMeTpax. CTyIeHT cocOOeH MPOBOANTH, aHATTM3UPOBATH U HHTEPIIPETUPOBATH
pe3yIbTaThl SKCIIEPUMEHTA 110]] PyKOBOJCTBOM IIPENOIaBaTENsl.

Criocob6eH IMPUMEHATh KOJTUIEeCTBEHHBIE METOIBI I 00pabOTKM pe3yNbTaTOB H3MEPEHHH C MCIIOIb30BaHIEM COBPEMEHHOMN
BBIYHUCIIUTENBHON TEXHUKH.

O1eHKa «y10BIE€TBOPUTENBbHOY, 50-70%, MOPOroBhIi YPOBEHB - CTYAEHT B OOLIEM 3HAET TEOPETUUECKYIO OCHOBY METOAa
MOJIEKYJISIPHOH CIIEKTPOCKOIHH, KOJIMYECTBCHHBIC METO/IBI pacyera.

3HaeT u coOTI0aeT Ha MPAKTHKE HOPMBI II0 TEXHUKE O€30ITaCHOCTH IIpH padoTe B T1a0OPaTOPHH.

CTyZieHT YaCcTUYHO CIIOCOOEH NMPOBOJMTH M AHATM3UPOBATh PE3yJIbTaThl SKCIIEPUMEHTA 110]] PyKOBOJCTBOM IIPEOaBaTeNsl.
Croco0eH MPUMEHSTh 4acTh KOJIMYECTBEHHBIX METOJO0B 1JIsl 00OPabOTKH PE3yJIbTaTOB M3MEPEHUH C HCIOIb30BAHUEM COBPEMEHHON
BBIYHUCIINTEIBHON TEXHUKH.

OreHKa «HEYAOBIETBOPUTEITLHO», MeHee 50%, ypoBeHb He c(hOPMUPOBAH - CTYAEHT He BIaieeT TEOPETUUECKOH OCHOBOI pa3aenoB
AQHATUTHYECKOH XMMHH, KOJIMYECTBEHHBIMI METO/IaM U pacyeTa.

3HaeT U coOMoIaeT Ha IPAKTHKE HOPMBI 10 TEXHHKE 0€30MacHOCTH IIpH paboTe B 1ab0paTopuu.

CTyneHT crocoOeH MPOBOAUTH U BEIOOPOYHO aHATH3NPOBATH PE3yIBTATHI KCIIEPUMEHTA IO PYKOBOJICTBOM IIPETIOaBaTEIs.
CTyzieHT OrpaHHYEeHHO CIIOCOOCH IPUMEHSTh YacTh KOJIMYECTBEHHBIX METOOB JUlsi 00pabOTKU pe3ybTaToOB H3MEPEHHI.

BxoaHoii KOHTPOIb IO AHAIUTHYECKON XUMUH; 4 cCeMeCTp

1. Ilpu rpaBumerprdeckoM onpeneneHun xenesa(lll) B mcxogrom runpoxcuae xenesa (I11) rpaBumerprdeckoit Gpopmoii sBiseTCs:
1. runpoxeny xene3a(Ill);

2. oxcup xene3a(Ill);

3. okcupn xenesa(ll);

4. Bce MEePEUNCICHHBIE BBIIIE COCIUHEHUS

2. YKa3aTb J1Ba BEPHBIX [IOHATHS I'PaBUMETPUYECKOro (hakropa:

1. daxrop mepecuera;

2. OTHOIIEHHNE MOJIIPHOH MacChl OIPEIeNIIEMOT0 BEIIeCTBA K MOIIPHON Macce

TPaBUMETPHUYECKON (POPMBI;

3. OTHOIIEHHE MOJSIPHOI MacChl TpaBUMETPUUYECKOI (POPMBI K MOJISIPHOM Macce ONpEeAeNsieMOro BEleCTBa;
4. BCe OTBETHI BEpHEIE

3. Tlo kakoit (hopMyIie pacCUNTHIBAETCS TPABUMETPUUYECKH (PAKTOP IPH OIpe/IeieHnH Kalbius (rpaBUMeTprIeckas hopma —
CaS04) B oKcHIIe KaTbIIHS:

1. F = M(Ca) / M(CaS0O4)

2. F =M(Ca0) / M(CaS04)




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

FENVS

. Kakas xoHIeHTpauu BemecTBa B pacTBOpE MPUMEHSACTCS B PACUETHBIX ()OPMYIIaX TUTPHMETPHUECKOTO aHATIH3A!
. MOJIIpHAsl KOHIIEHTpaLUsl YKBHBAJIEHTA BEIIECTBA B PACTBOPE;

. MOJISIpHAsl KOHIIGHTpALUs BEIECTBA B PACTBOPE;

. IPOLIEHTHAs1 KOHLICHTPALKS;

. MOJIsUIbHAsI KOHLIEHTpaLXs

A WN~M

. OCcHOBHEBIE CTTIOCOOBI TUTPOBAHUS, IPUMEHIEMBIE B TATPUMETPHH:
. IpSIMOE THTPOBAHHUE;

. 00paTHOE TUTPOBAHMUE;

. TUTPOBAHUE 3aMECTHUTEILS;

. TATPOBAaHHUE OCHOBEI

A WN — O

. Kaknm MeTozioM THTpOBaHUE HE IPOBOJAT:
. METOJIOM OT/ENBHBIX 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 MOISpHast KOHIICHTPANMs SKBUBATIECHTA THIPOKCHIA HATPHS B PACTBOPE, ECIIH
TUTP PACTBOPEHHOTO ruapokcuaa Hatpus paseH 0,0050 r/ma?

. 0,1 Momnn/x;

. 0,125 moms/I;

. 0,20 momnb/1;

. 0,5 Momb/m1.
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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 METOIaX:
1. KHCIIOTHO-OCHOBHBIC;

2. OKHCIINTEIbHO-BOCCTAHOBUTEIbHBIE:

3. METAIONHINKATOPBI;

4. pacTBOp IepMaHraHarta Kajus.

Kpurepun onenxu:

Onenka «oTanyHo», 80-100%, NOBBILIEHHBIH YPOBEHb - CTYJEHT 3HAET TEOPETHUECKYIO OCHOBY METO/1a MOJIEKYJIIPHOM
CTIEKTPOCKOITIH, KOJIMYECTBEHHBIE METO/IBI pacyeTa.

3HaeT u coOTI0gaeT Ha MPAKTUKE HOPMBI TI0 TEXHUKE O€30ITaCHOCTH IpU paboTe B 1a00PaTOPHH.

CryzieHT crioco0eH caMOCTOSTENFHO NPOBOAUTE, aHATM3UPOBATh U HHTEPIPETHPOBAT PE3YJIbTATHI IKCIIEPUMEHTA.

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

OrneHka «xopoioy, 70-80%, MoporoBbli ypoBeHb - CTYJEHT XOPOILO 3HAET TEOPETUUECKYI0 OCHOBY PAJa Pa3/ieioB aHATUTHIECKOI
XUMUH, KOJTMIECTBEHHbIE METO/IbI pacuera.

3HaeT U coOTroaeT Ha MPAKTHKE HOPMBI TI0 TEXHHKE O€30ITaCHOCTH IIPH padoTe B Ta0OPaTOPHH.

. CTyZeHT cocoOeH NpOBOANTE, AHAIN3UPOBATh H MHTEPIPETHPOBATH PE3yIBTATHI SKCIIEPUMEHTA IO PyKOBOICTBOM
HpernoaaBaTels.

CriocobeH MpUMEHATh KOJTMIeCTBEHHBIE METOIBI [Tl 00pabOTKU pe3yNNbTaTOB H3MEPEHHH C MCITOIb30BaHIEM COBPEMEHHON
BBIYHUCIIUTEIBHON TEXHUKH.

O1eHKa «yIOBIETBOPUTENBbHOY, 50-70%, MOPOTrOBEIH YPOBEHB - CTYAEHT B OOIIEM 3HAeT TEOPETUUECKYIO OCHOBY METO/Ia
MOJIEKYJISIPHOH CHIEKTPOCKOIUH, KOJTMYECTBEHHbBIE METO/IbI pacueTa.

3HaeT U coOTroaeT Ha MPAKTHKE HOPMBI TI0 TEXHHKE O€30ITaCHOCTH IIPH padoTe B Ta00PaTOPHH.

CTyIeHT YaCTUYHO CIOCOOEH IIPOBOIUTH U AaHAIM3UPOBATh PE3yIbTaThl SKCIICPUMEHTA 110]] PYKOBOJCTBOM IIPEHOAaBATEIS.
Croco0eH MPUMEHSTh 4acTh KOJINYECTBEHHBIX METOJO0B 1JIsi 00OPabOTKH PE3yJIbTaTOB M3MEPEHHUH C HCIOIb30BAHUEM COBPEMEHHON
BBIYHCIIUTEIBHON TEXHUKH.

OrneHka «HEYJOBIETBOPUTEIBHO», MeHee 50%, ypoBeHb He C()OPMHUPOBAH - CTYJICHT HE BIIAJICET TEOPETHUECKONH OCHOBOM pa3zesioB
AQHATUTHYECKOH XMMHH, KOJIMYECTBEHHBIMH METO/IaM M pacyeTa.




3HaeT u coOMI0aeT Ha MPAKTUKE HOPMBI II0 TEXHUKE O€30ITacCHOCTH IpU paboTe B 1a00PaTOPHH.
CryzeHT crnocoOeH MPOBOJUTH U BEIOOPOUHO aHATM3UPOBATh PE3YJIbTAaThl IKCIIEPUMEHTA M0 PYKOBOACTBOM IIPEIIOIaBaTellsl.
CTyZneHT OrpaHHYeHHO CIIOCOOCH MPHMEHSTE YacTh KOJIMYECTBEHHBIX METOIOB TSI 00pabOTKH Pe3yIbTaTOB M3MEPECHHUH.

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

1. ITo xaxo#t popmyJie paccunthiBaeTcs pH pacTBOpa cnaboii KUCITIOTHI:
a) Pu= (2)Pxk-TBI — (2)lgCK-THI

6) Pu=-1gCx-THI

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

2. YKaxuTe BepHOE ypaBHEHHUE IJIs1 KOHCTAHTHI paBHOBecus (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. VkaxkuTte ABa cabbIX AIEKTPOIUTA U3 TIEPEUNCIICHHBIX COSTUHEHUI:
NH40H; HNO3; HNO2; H2SO4; KOH; HF; HCIl; Na2S0O4.

A) NH40H, HNO2;

6) HNO3, HF;

B) Na2S0O4, KOH;

r) HCIl, H2SO4

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

0) yacTHUYHO;

B) HE JIUCCOIUHUPYIOT;

T) AUCCOLUHUPYIOT B 3aBUCHMOCTH OT HOHHO# CHIIBI pacTBOpa

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

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

6. Kucnast cpeia BOJJHOTO pacTBOpa 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. I3 mepeuyrCcaeHHbIX JUTaHI0B ykaxuTe Ougaentarusiid uranm: CO32- ; DJITA; CN- ; Cl- ; OH- ; 3THIEHIITHKOIb:
a) CO32—-

6) CI-

B) OH-

r) OATA

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

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

10. Yemy paBHO pom3BeJCHUE aKTUBHOCTH XpoMaTa cepedbpa Ag2CrO4:
a) [TA=a2Ag+ - aCrO42-
6) ITA=[Ag+]2 - [CrO42-]

B) [TA=aAg+- aCrO42-




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

11. BoccranoBuTens B mporecce npotekanus Red-Ox peaknmu:
a) IPUCOEINHSET 3IEKTPOHBI, IPH 3TOM BOCCTAHABIIMBACTCS,;

0) oTAAeT DIEKTPOHBI, IPU ITOM OKHCIISIETCS;

B) HE U3MCHSICT CTCIICHU OKHCIICHHSI.

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

0) kucnas;

B) HEHTpaIbHas;

r) cnaboKucas.

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

B) HC U3MCHACT CTCIICHU OKUCJICHUA.

14. To kakoii popmyJie paccuUThIBaeTCsl KOHCTaHTa ruapoiuza CuSO4:

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

Kpurepuu onenku:

Onenka «oTanuHo», 80-100%, NOBBILEHHBIH YPOBEHb - CTYJEHT 3HAET TEOPETHUECKYIO OCHOBY METO/1a MOJIEKYJIIPHOM
CTIEKTPOCKOITIH, KOJIMYCCTBCHHBIE METO/IBI pacyeTa.

3HaeT 1 coOI0IaeT Ha MIPAKTUKE HOPMBI IO TEXHUKE 0€30MacHOCTH IpHu paboTte B 1a00paTopHH.

CryzieHT criocoOeH caMOCTOSATENBHO IPOBOAUTE, aHATM3UPOBATh U HHTEPIPETUPOBAT PE3YJIbTAThI SKCIIEPUMEHTA.

ITpumeHseT KONMMYeCTBEHHBIE METOMBI AJIs1 00pabOTKH Pe3yIbTaTOB H3MEPEHMH C HCIONIB30BaHHEM COBPEMEHHOH BEIYHCIATEIILHON
TEXHUKH.

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

3HaeT u coOTI0aeT Ha MPAKTHKE HOPMBI II0 TEXHHUKE O€30ITaCHOCTH IIpH paboTe B T1a00PaTOPHH.

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

Criocob6eH MPUMEHATh KOJTUIEeCTBEHHBIE METOIBI I 00pabOTKM pe3yNbTaTOB H3MEPEHHH C MCIIOIb30BaHIEM COBPEMEHHOMN
BBIYHUCIIUTENBHON TEXHUKH.

O1eHKa «yI0BIEeTBOPUTENBbHOY, 50-70%, MOPOroBhIi YPOBEHB - CTYAEHT B OOLIEM 3HAET TEOPETUUECKYIO OCHOBY METO/a
MOJIEKYJISIPHOH CIIEKTPOCKOIHH, KOJIMYECTBCHHBIC METO/IBI pacyeTa.

3HaeT U cOOTI0NaeT Ha MPAKTUKE HOPMBI II0 TEXHUKE O€30ITaCHOCTH IIpH padoTe B T1a00PaTOPHH.

CTyZieHT 4YaCTUYHO CIIOCOOEH MPOBOJMTH M AHATM3UPOBATh PE3yJIbTaThl SKCIIEPUMEHTA 110]] PyKOBOJCTBOM IIPEOaBaTesl.
Cnoco0eH MPUMEHSTh 4acTh KOJIMYECTBEHHBIX METOJO0B 1JIsl 0OPaOOTKH PE3yJIbTaTOB M3MEPEHHUH C HCIOIb30BAHUEM COBPEMEHHON
BBIYHUCIINTEIBHON TEXHUKH.

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

3HaeT U coOMoIaeT Ha IPAKTHKE HOPMBI IO TEXHHUKE 0€30MacHOCTH IpH paboTe B 1ab0paTopui.

CTyneHT crocoOCH MPOBOANTH U BEIOOPOYHO aHATH3NPOBATH PE3yIHTATHI KCIIEPUMEHTA IO PYKOBOJICTBOM IIPETIOaBaTEIS.
CTyzieHT OrpaHHYEeHHO CIIOCOOCH IPUMEHSTh YacTh KOJIMYECTBEHHBIX METOOB JUIsi 00pabOTKU pe3ybTaToOB H3MEPEHHMI.

[IpuMepHBIE TECTOBBIC 3aJaHUS UL TEKYIIEro KOHTPoiA 2. 'oMOreHHOe, TeTeporeHHOe PaBHOBECUE, THAPOIN3 CONEH, peIoKC-
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) AUCCOLUHUPYET MOITHOCTBIO.

2. VKakuTe ABa CHJIbHBIX 3JEKTPOINUTA 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-] m1st BOIHBIX pacTBOpPOB:
a) 10-14

6) 10-12

B) 10-7

r) 10-11

4. Yemy paBeH BOAOPOHBLH NoKa3arens pH:
a) pH = -lg [H+]

6) pH =-lg CH+

B) pH = Ig [H+]

r) pH = -1g [OH-]

5. Bribepute BepHBIE COOTBETCTBHUS

Kimrou:

3HaveHue: Bepuplii oTBeT:
ypaBHEHHE JUIsl pacuyeTa BOJOPOIHOrO IoKa3arelst (KHCIOTHOCTH cpenbl) Oydeproro 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 PaBEH

pOH = -Ig [OH-]

KH20 = [ H+]-[OH-]

6. IIpu ruaponuze conu Na3PO4 o nepBoii CTyIEHU peakius BOJHOW CPeJIbl:
a) IIeJI0vHas;

0) kucnas;

B) HEMTpaNbHas;

r) cmaboKucas.

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

0) IPUCOEUHSET AIIEKTPOHEI,

B) HE U3MEHSCT CTENICHU OKHCIICHHUS.

8. YpaBHenue HepHcTa 1t peIoKC 3JIEKTPO0B MOKA3bIBAET 3aBUCUMOCTh:

1. paBHOBECHOTO MMOTEHIIMANA B pacTBOPE OT cTaHAapTHOTro notennuana EQ nanHoi penokc napet Ox/Red u ot oTHOIIEHUS
AKTUBHOCTEH (MJIM KOHIIEHTPALUi1) OKUCIEHHON U BOCCTAHOBICHHOM (hOPM STOM peIOKC Maphl.

2. paBHOBECHOI'O ITOTEHIIMANA B paCTBOPE OT OTHOLICHUS! aKTUBHOCTEN (MJIM KOHLIEHTpALUi) OKHCIEHHOW U BOCCTaHOBJIEHHOMH
(hopM 3TOH peoKC Maphl.

3. paBHOBECHOTO TTOTEHIIMAJIA B pacTBOpPE OT CTaHAapTHoro noreHnuana EQ qanHoit pexoxe mapsl Ox/Red.

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

6) rekcarmmanogeppar (II) kanus;

B) rekcanuanodeppar.

10. Beibepure BepHBIC COOTBETCTBHS

3HayeHue: Bepuslii oTBeT:
CUJIBHBIN 3JIEKTPOJIUT H2S04
cnabblil 3JEKTPOIUT NH40H
rexcanmanodeppat (I1I) kammus K3 [Fe(CN)6]
TUAPOKCHIIbHBIN ITOKa3aTelNb pOH
[Zn(H20)412+

11. YkaxuTe JBa CIa0bIX IEKTPOJINTA U3 TICPEUNCIICHHBIX COCTUHCHU:
NH40H; HNO3; HNO2; H2S0O4; KOH; HF; HCI; Na2SO4.
a) NH40OH, HNO2;




6) HNO3, HF;
B) Na2S04, 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) [T1A=[Ag+] -[CrO42-]

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

15. Ykaxute BepHOE YpaBHEHHUE AT 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 peaxnun:
a) IPUCOCINHSIET HIICKTPOHBI, IIPU STOM BOCCTAHABIMBACTCS;
0) OTAaeT IMEKTPOHBI, TPH ITOM OKHCIISICTCS;

B) HE U3MEHSET CTEIICHU OKUCIICHHS;

I') CHaYyasa MPUCOSIUHSAET IEKTPOHBI, 3aT€M — OT/aeT.

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

0) kucnas;

B) HEHTpaslbHas;

r) craboKucas.

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

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

3. ciy4aifHO MOSBHJICS.

4. HeCOBEpIICHHAS TEXHOJIOTHS MPOMBINIIIEHHOT0 por3BoacTBa NaOH

Kpurepun onenku

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

CryneHT mokasai IpoYHble 3HAHUS OCHOBHBIX ITOJIOKEHUH YIEOHOH MUCIIMIUTHHBI, YMEHHE CAMOCTOSATEEHO BBIITOHSITH TECTOBEIC
3a7aHusl.

Hmeet npeacTaBieHne 00 OCHOBHBIX 3aKOHAX CTEXHOMETPHH; OCHOBAX YYCHUS O CKOPOCTH XUMUYECKOH PeaKinu, XHMAIECKOM
PaBHOBECHH. O PACTBOPAX CHIIBHBIX M CIIA0BIX AIEKTPOINTOB; O CTPOCHUH aTOMa; TEOPUIO XUMHYECKOH CBSI3U; 00 OKHCIUTEIHHO-
BOCCTaHOBHTENBHBIX PEAKIUAX; KOMIUIEKCHBIX COCTMTHEHUSX.

Brnaneet coBpeMeHHON XUMUYECKOW TEPMUHOIOTHEN, OCHOBHBIMH HaBBIKAMH O0paIlleHus ¢ 1ad0paTOPHBIM 000PYAOBaHUEM U
MOCYI0H.

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

CryIeHT mokasan JOCTaTOYHO XOPOIINe 3HAHHUSI OCHOBHBIX MOJOXKEHHH yueOHON AUCIUIIINHDI, yMEHUE CAMOCTOSTEIBHO U BEPHO
BBINOJIHATH TECTOBBIE 3aJaHUs TI0 OCHOBHBIM pa3jieiaM JAUCLHUILIHHEIL.

Hmeet ob1mee npencraBieHre 00 OCHOBHBIX 3aKOHAX CTEXHOMETPUH; OCHOBAX YUCHHUS O CKOPOCTH XUMUYECKOH peakIny,
XHUMHUYECKOM PaBHOBECHH, O PACTBOPaX CHJIBHBIX U CIIAOBIX JIEKTPOIUTOB; O CTPOSHUU aTOMa; 3HAKOM C TEOpUEH XUMUUECKON
CBSI3U; C OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIMU PEAKIMAMU; C KOMIJIEKCHBIMU COSIMHEHUSMH U C UX CBOUCTBAMHU.

Brageet nndopmarpeil 0 XkMHH 3HAYAMBIX JUIS1 )KUBBIX OPraHU3Max OMOTeHHBIX AJIEMEHTOB, O BO3ACHCTBUHM TOKCHYHBIX
3JIEMEHTOB Ha OMOJIOTHYECKHE CHCTEMBI.

BraneeT coBpeMEeHHON XUMUYECKOH TEPMUHOJIOTHEH, OCHOBHBIMH HaBBIKaMH OOpAIIeHus ¢ 1a00paTOPHBIM 000PYAOBaHUEM U
MOCYI0H.

OrneHka «ya0BIeTBOPUTEIBHOY, 50-59 %, moporoBsiii ypoBeHb. OlLEHKa «yIOBIETBOPUTEIHHOY BBICTABIISIETCS CTYACHTY, €CIIH:
CryneHT mokasan 3HaHWE OCHOBHBIX IMOJIOKEHUH YIeOHOH MUCIUTUTMHBI, YMEHHE TIPABIIIFHO BBHITIONHATE YaCTh TECTOBBIX 33JaHUH.
Nwmeet ob1iee npenctapieHne 00 OCHOBHBIX 3aKOHAX CTEXHOMETPHH; OCHOBAX YUEHHUS O CKOPOCTH XUMUYECKON PEaKIHH, HMEET




HOHSTHUS 0 XUMUYIECKOM PaBHOBECHH, O PACTBOPAX CMIIBHBIX U CIA0BIX AIEKTPOIUTOB; O CTPOSHUH aTOMa; 3HAKOM C Teopueil
XUMHUYECKOH CBSI3H; C OKHCIUTENBHO-BOCCTAHOBUTENBHBIMH PEAKIIUAMHU; C KOMILUIEKCHBIMHU COEANHEHUSIMU.

BrageeT coBpeMEeHHOI XUMHYIECKOH TEPMHHOJIOTHEH, OCHOBHBIMH HABBIKAMH OOpaIeHHs C 1a00paTOpHEIM 000pYIOBAHIEM H
MOCYIOH.

OreHKa «HEYAOBIETBOPUTEIBHO», MeHee 50%, ypoBeHb He chopMupoBaH. OLieHKa «HEeyI0BIETBOPUTEIBHOY BBICTABIACTCS
CTYJEHTY, €CIIH:

Cryzaent He BoinonHsAeT 70 % TECTOBBIX 3aJaHHM.

CryzneHT mokasan ciadble 3HAHHS OCHOBHBIX HOJIOKEHUH yIeOHON AUCIUILTHHEL, IPABUIIBHO BBIOTHIII MATYI0 YacTh TECTOBBIX
3aaHUH.

Hmeet obmee npencraBieHre 00 OCHOBHBIX 3aKOHAX CTEXHOMETPUH; OCHOBAX YUCHHS O CKOPOCTH XMMUYECKOH PEaKInH, IMEeT
cy1abble MOHATHSA O XMMIYECKOM PAaBHOBECHH, O PACTBOPAX CHIBHBIX M CJIA0BIX 3JEKTPOIUTOB; O CTPOCHUU aTOMa; YaCTUYHO 3HAKOM
C Teopuell XUMUYEeCKoil CBsI3M; MMeeT ciaboe MpeACTaBIeHHe 00 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX; O KOMIIEKCHBIX
COETUHEHHSX.

Brnaneer coBpeMeHHO! XUMHYECKOH TEPMUHOJIOTNEH, OCHOBHBIMH HaBBIKAMH OOpAIICHUS ¢ 1a00paTOpHBEIM 000pyIOBaHUEM 1
HOCY IOH.

ITpuMmepHBIe TECThI A TEKyLEro KonTposid 2. Pasznen: Ontuueckue MeTonsl aHanu3a. IV cemectp

. 3akon JlamGepTa-byrepa bepa BeipaxkaeTcst ypaBHEHHEM:
.A/l=E-<c

. T=1/lo- 100%

.A=Elc

W N = =

. 3aKOH ITUTUBHOCTH MTPUMEHUM K KaKOH BETHMYINHE MOJICKYJISIPHOMN CIIEKTPOCKOITHH:
. KOHIIEHTpAIIXs BEIECTBA

. OIITHYECKask INIOTHOCTh PacTBOpa

. MOJIIPHBIH KO3()(UIUCHT ITOTIIOMICHHS

W N —= N

. Kakoit MeTon He ucnone3yercs B aOCOPOIIOHHOM (MOJIEKYIAPHON) CIIEKTPOCKOIMHU:
. MeToJ1 100aBOK

. METOJ] TPayNpOBOYHOTO Irpaduka

. METOJ TPUOIIKECHUH

W N = W

4. C xaKkoi 1eNbI0 MPOBOAST XOJIOCTON ONBIT?

1. JInst yaeta 3arpsi3HEHH U TOTEPb, POUCXOSIINX B MPOIIECCE MOATOTOBKH aHATU3UPYEMOTO BEIIECTBA K aHAIN3Y U B XOJIE
aHamm3a

2. IIpoBepHTH MOTy4YCHHBIC SKCIICPHMCHTAIIBHBIC TaHHBIC

3. Tak TpeOyeTcs COrTacHO METOMKAM OIIPEICTICHUS

5. Kak TpeOyeTcst HOArOTOBUTH KIOBETHI AJIsl U3MEPECHUSI ONTHYCCKON IJIOTHOCTH HCCIIEAyEeMOro pacTeopa?

1. KroBeTsI 111 U3MEPEHUsI ONITHYECKON INIOTHOCTH TIIATSIIFHO BBIMBITh KOHIICHTPHPOBAHHOM COJISTHON KHUCJIOTOH, 3aT€M BOJION H
HCCIIEIyeMbIM PaCTBOPOM.

2. [TpOMBIBAOT 3TUIIOBBIM MM METHIIOBBIM CITUPTOM

3. [IpotuparoT GpUALTPOBATLHON OyMaroi

4. TIpoMBIBarOT JIFOOBIM OPraHUIECKUM PAaCTBOPUTEITIEM

. ATOMHO-3MHCCHOHHAsI CTIEKTPOCKOITHSI OCHOBAHA:

. Ha MCITyCKaHUH M3JTyYCHUs aTOMaMHM, BO30YKICHHBIMUA KHHETHIECKOH SHEPrHeil MTa3Mbl, JyTOBOTO MIIM UCKPOBOTO pa3ps/a.
. Ha TIOTJIONICHNH HEBO30Y K IEHHBIMH aTOMaMH H3JTyUCHHUS OT BHEIIHETO MCTOYHUKA

. Ha BO30YKICHIH BHYTPEHHHX HJICKTPOHOB MOJIEKYI.

W N = N

. Kakue BBIEIISAIOT METOIBI aHATIM3a B CITydae IOTJIOMICHHS BeeCTBAMI HEMOHOXPOMAaTHIECKOTO N3TyICHHUS:
. Beimensiot oroxonopumMeTpraeckue (KOTOPHMETPHUIECKIE) METOABI aHAIN3a

. Beiiensror oTOKONOpUMETPUYECKUE U CIIEKTPOPOTOMETPHYECKHE METOIbI AaHAITH3a

. BbIensror KoaopuMeTpruuecKie 1 CIeKTpo(QOTOMETPHIECKHE METOIBI aHaIN3a

. Bermenstror oTokonopuMeTpruiecKkue, KOJIOPUMETPUIECKHE B CIIEKTPO(YOTOMETPHIECKIE METOABI aHAIN3a

AW~

. UTo U3 yKa3aHHOr0 HE MCIONB3YeTCs JIs aTOMU3AIMU U BO30YKICHHUS TPOOBIL:
. TUTaMst

. KaTapoMeTp

. ayra

. ICKpa

AW — 0

. 3. ATOMHO-3MICCHOHHAsI CIEKTPOCKOIUST OCHOBaHa:

. Ha UCIYCKAaHUU U3JTyYEHHs aTOMaMH, BO30YKIEHHBIMA KHHETUIECKOM dHEPTUeil M1a3Mbl, IyTOBOIO MM HCKPOBOTO pa3psa.
. Ha MOTJIONICHUN HEBO30Y KICHHBIMHA aTOMaMH M3JTyYSHHS OT BHEITHETO NCTOYHHKA

. Ha BO30Y)KJICHHY BHYTPEHHHX JJIEKTPOHOB MOJIEKYIL.

W = o




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

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

Kputepuu onenku:

Omenka «oTauaHOY», 80-100%, NOBBIICHHBIN YPOBEHBb - CTYICHT 3HAET TEOPETUUECKYI0 OCHOBY METOJa MOJICKYJISIPHON
CMEKTPOCKOIHIH, KOIMUECTBEHHBIE METO/IbI PacyeTa.

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

HmeeT npakTHYECKUH OMBIT PaOOTHI HA aHATUTHIECKHX MprOopax. CTyJeHT CHOCOOEH CaMOCTOSTENBEHO IPOBOAUTD,
aHAIU3UPOBATh U HHTEPIPETUPOBATH PE3yJIbTATHI IKCIIEPUMEHTA.

[TprMeHsieT KOMMYECTBEHHBIE METO/IBI JUISl 00paOOTKHU Pe3yIbTaTOB U3MEPEHHUIT C NCTIONB30BAHHEM COBPEMEHHOM BHIYMCINTENBEHON
TEXHHKH.

OmeHka «xopooy, 70-80%, IOporoBbIi YpoBEHb - CTYJECHT XOPOILIO 3HAET TEOPETUUECKYI0 OCHOBY METOJa MOJICKYJIIPHON
CMEKTPOCKOIHIH, KOIMUECTBEHHBIE METO/IbI PacyeTa.

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

MmeeT npakTHYECKUH OMBIT Pa0OTHI HA aHATNTHIECKNX MpHOopax. CTyJeHT cocoOeH TPOBOUTE, aHATTU3UPOBATh U
UHTEPIPETUPOBATH PE3yIbTAThI IKCIIEPUMEHTA IO PYKOBOJICTBOM MPENOaBaTes.

Cnoco0eH MPUMEHSATh KOJINYECTBEHHBIE METOBI 11 00pabOTKH pe3yJIbTaTOB U3MEPEHHH C HCIIOJIb30BaHUEM COBPEMEHHOMN
BBIYHCIIUTEIBHON TEXHUKH.

OreHKa «yIOBIETBOPUTENBbHOY, 50-70%, OPOTOBEIN YPOBEHB - CTYACHT B OOIIEM 3HACT TEOPETHUECKYIO OCHOBY METOAA
MOJEKYIISIPHOH CIIEKTPOCKOIMHHU, KOTMYECTBEHHBIE METO/IBI pacyeTa.

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

VmeeT npakTHYECKUH OMBIT PAOOTHI HA AaHATUTHIECKHUX MprOopax. CTYyIEHT YACTHYHO CIIOCOOEH NMPOBOMUTE M AaHAIN3HUPOBAThH
pe3yNbTaThl SKCIIEPUMEHTA MO PYKOBOACTBOM MperoaBaTes.

Crnoco0eH MPUMEHSTh 4aCTh KOJIMYECTBEHHBIX METOJOB 1JIs1 00PabOTKH PE3yJIbTaTOB H3MEPEHHUH C HCIOIb30BAHUEM COBPEMEHHON
BBIYHCIIUTEIBHON TEXHUKH.

OreHKa «HEYAOBIETBOPUTEILHO», MeHee 50%, ypoBeHb He c(hOPMUPOBAH - CTYAEHT HE BIaieeT TEOPETUUECKOH OCHOBOI MeToaa
MOJEKYIISIPHOH CIEKTPOCKOMHHU, KOMTHUECTBEHHBIMI METOJJAMH pacyeTa.

3HaeT U coOMoIaeT Ha IPAKTUKE HOPMBI IO TEXHHKE 0€30MacHOCTH IIpH paboTe B 1a00paTopu.

Hmeet orpaHUYeHHBIN TPaKTHIECKUH OMBIT PabOTH HAa aHATUTHYECKUX TprOopax. CTyAEHT cIIocoOeH MPOBOIUTE M BEIOOPOTHO
aHAIN3UPOBATh PE3yIbTAThl IKCIIEPUMEHTA M0]] PYKOBOJCTBOM IIPENOAaBaTeIs.

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

Bomnpocs! KOITOKBIYMOB, 00pa3Iiibl KOHTPOJIBHBIX pabOT, TEMBI IS KPYTJIOTO CTONA, TEMBI KypPCOBBIX PaboT, IPUMEpHEIE
KOHTPOJIBbHBIE BOIIPOCHI MO sy TeM MpuBeAeHs! B [Ipunoxennn 1.

5.3. TeMbl NUCBEMEHHBIX padoT (3cce, pedepaThl, KypcoBbIe padoThI H AP.)

PCKOMCHI[yeMBIC TEMBbI KYyPCOBBIX pa60T 110 aHATMTHICCKON XUMHH

. KonmngyectBennoe conepxanne psifa TSHKEIBIX METAIDIOB B PACTUTEIFHOCTH TEXHOTEHHBIX TeppuTopuid PecryOmiku Araii.
. Oprannyeckue ocauTeIN B IPaBIMETPHUCCKOM aHAIN3E.

. IlorpemHocTy TUTPOBAHUS.

. MCTOJII)I aHajin3a NpUPOJHBIX U CTOYHBIX BOJ C IMTPECABAPUTEIIbHBIM KOHICHTPUPOBAHUEM MHKPOIJIEMECHTOB.

. HpI/IMeHeHI/Ie BOJIbTAMIICEPOMETPUUN JIA ONPCACTICHUA OPTaHNUYCCKUX COGHHHCHHﬁ.

. ATOMHO-a0COPOIMOHHBII METOJ aHAJTN3a MPUPOIHBIX 00BEKTOB Ha COACPIKAHUE TSIKEIIBIX METAILIIOB.

. CoBpeMeHHbIE Pa3HOBHIHOCTH MOJISIPOTpaduH.

. Onpenenenne cofepkaHus psijia TSHKEIbIX METAJUIOB B O0OBEKTaX  OKPY)KaIOIIEH Cpe/ibl METOJI0M HHBEPCHOHHOM
BOJIbTAMIIEPOMETPHH.

9. NoHCEeneKTUBHBIE IEKTPOJIBI.

10. MeToa HHBEPCUOHHOW BOJIbTAMIIEPOMETPHUH.

11. KonrraecTBeHHOE COiepKaHue Psia TSHKEIBIX METAUIOB B PAaCTHTEIEHOCTH TEXHOTCHHBIX TeppUTOpHil PecryOmmku AnTaid.
12. Cogeprkanue cyMMBI (DIAaBOHOMIOB B PETHOHATIHHOM PACTUTEIHFHOM CHIPBE.

13. ATOMHO0-a0COpPOIIMOHHBIN METO aHAIHU3a MIPUPOTHBIX 00BEKTOB Ha COEPIKaHNE TSHKEITBIX METAIIOB.

14. Omnpenenenue coaepx aHus paaa TSHKETBIX METAIIOB B 0OBEKTaX — OKPYIKAOLIeH Cpesl METOIOM MHBEPCHOHHOM
BOJIETAMIIEPOMETPHUH.

15. MeTozpl pa3iokeHus Ipod HEOPraHMYECKUX U OPTaHUYECKHUX BEIECTB.

16. Meroz ra3oBoii xpoMaTorpadpuu.

17. MeToz TOHKOCIIOHHOM XpoMaTorpaduy.

OO DN W~




18. MeTtoapl paznokeHust Ipod HEOPTraHNIECKUX M OPTaHMYECKUX BEIIECTB.

19. Coneprxanre acKOPOMHOBOM KUCIIOTHI B MJI0JaX U ATOJaX.

20. 30/IbHOCTB | BIXXHOCTb TOP(SHBIX U IIOYBEHHBIX 00PA3IIOB.

21. PoropHble ucnapuTey Uist TUCTUILIALUH, KPUCTAIUIN3AIMY U KOHIIEHTPHUPOBAHUS ITPOLYKTa.
22. Conepxkanue TyOMIbHBIX BEIIECTB B PACTUTEILHOM ChIPBE.

23. XapaKkTepucTHKa NOTCHIIHOMETPHUYECKOTO0 METO/Ia aHaAITN3a.

24. MeTo KOHIyKTOMETPHUH

25. OnpeneneHre TyMHHOBBIX KUCIIOT TOp(]a BECOBBIM METO/IOM.

Kputepun onieHKH KypcoBO# pabOTHI 110 AHATUTHYECKOH XUMUHU

- OIIEHKAa «OTIIMYHO)» BHICTABIISIETCS CTYJCHTY, ECIIH:

CTyIeHT cocTaBHII KPAaTKHUid 0030p OMMCAaHHBIX B IUTEPATyPHBIX NICTOYHUKAX METOAOB ONPEACTICHNS YKa3aHHOTO 3JIeMeHTa (FITH
COCIMHEHUS) 1 00OCHOBAJ BHIOOP METO/1a aHAIN3a UCCIISIyeMOro 00beKTa, HCXOS U3 CICHU(UKU TOCTABJICHHON 3a1a4H, y4eTa
XAMHUYECKOU (hOPMBI COSTUHECHNUS, HATMYHSI TPUMECEH, COACPIKaHuUs pajia IPyruX KOMIIOHEHTOB B UCCIICAYEMOM OOBEKTE.

CTyneHT moJi pyKOBOJCTBOM IMPEMOaBaTessi BbIOpaT ONTUMAIbHBINA METO/] (PH3UKO-XMMUYECKOTO UCCIICIOBAHMUS, HCXO/IS 13
CBOWCTB HCCIIEyEMbIX 00BEKTOB U OMPEICIAEMbIX KOMIIOHECHTOB (C Y4ETOM BO3MOXKHOCTEH 1ab0paTopuul (PU3HKO-XUMUIECKUX
MeTooB uccienoBanus E['D).

CryIeHT BiajeeT npaBUIaMH TEXHUKH O€30MTaCHOCTH MPHU paboTe B XUMUYECKOM JTa00paTOPHH, YMEET IPOBOANTH
CTaTUCTHYECKYIO0 00pabOTKY IMOTyYCHHBIX TAaHHBIX B XOJIC BHITIOTHEHUS SKCIICPUMEHTAIBHON YaCcTH KyPCOBOH PabOTHI, IO
PYKOBOJICTBOM HAYYHOTO PYKOBOAUTEIIS IPOBET 00CYKICHUE MOTyUYCHHBIX PE3yIBTATOB U COMOCTABII UX C JTAHHBIMA
JUTEPATyPHBIX HCTOUHUKOB.

CTpyKTypa KypcoBOi paOOTHI CTyI€HTa BKIIFOUACT TUTYJIBHBIN JINCT, COACPKAHUE, JUTEPATYPHBIA 0030p, SKCIIEPUMEHTAIBHYIO
4acTh, 00CYKACHNE Pe3yIbTaTOB U BHIBOJIBI, CIINCOK MCIIONBb30BAaHHBIX HCTOYHUKOB U JINTEPATYPhI, MPUIIOKEHUE (€CIIH TAKOBOE
HEO0OXOUMO).

DKCIIepUMEHTAIbHAS YaCTh KypCOBOM PabOTHI BKIIFOYAET METOIMKH aHAIN3a, HCIIOIb3yEMbIC B 3KCIICPUMEHTE C yKa3aHUEM
COOTBETCTBYIOIIMX TAPAMETPOB ONPEICICHHS KOMIIOHCHTOB B aHATM3UPYEMbIX 00beKTax (PacTBOPhI OCHOBHBIX PEarcHTOB,
3a1aBaC€MbIC MMapaMeTPhbl BbIACICHUA W KOJIUYCCTBECHHOI'O ONIPEACTICHUA KOMHOHCHTOB).

Pe3ynbraThl 3KCIIEPUMEHTANBHBIX UCCIICIOBAHNIN CTYICHTA PEACTABICHBI B BUIC TUarpaMmM, rpaduko win Tabmui. [lox
PYKOBOJICTBOM HAYYHOTO PYKOBOAMTEIIS CTYACHT IPOBET 00CYkKICHUE PE3yIbTATOB U CIENAT BBIBOIBL. CITUCOK MCIIONB30BAHHBIX
HCTOYHUKOB U JINTEPATyphl oopmicH B cooTBeTcTBUH ¢ [[OCToM. Marepralbl BCITOMOTaTeIbHOTO XapaKTepa MPeICTaBICHEI B
BHJIC TIPUIIOKEHUS K OCHOBHOMY TEKCTY ITOCIIE CITUCKA UCTIONB30BAHHOM JTUTEPATYPHI.

CTyIeHTOM MIPUTOTOBJICH U CAeNIaH JOKJIa[ C IPe3eHTaHeH MPOIOIDKUTEIBHOCTEIO 5-7 MUH, B KOTOPBIX OTPaKEHBI OCHOBHOE
CONepKAHNE U PE3YIIbTAThl KYPCOBOM pabOThI, aKTYaIbHOCTh, MTPAKTUYECKas M TeOpeTHIecKas 3HaYMMOCTh. [Ipu 3amure
KypCOBOH paOOTHI CTYACHT OTBETWJI Ha BCe 3alaHHBIE €My BOIIPOCHL.

- OIIEHKA «XOPOIII0» BBICTABIISAETCS CTYICHTY, ECIIH:

CTyneHT cocTaBIII KPaTKUI 0030p OMHCAHHBIX B INTEPATYPHBIX HCTOYHHUKAX METOJIOB OIPEeNICHHs YKa3aHHOTO 3JIEMEHTa
(Wnn coequHEHMS) U CIeNall BEIOOp METO/Ia aHaIi3a UCCIeayeMOro 00beKTa ¢ MOMOIIBI0 HAYYHOTO PYKOBOJAUTENS, UCXOS U3
cneuu(uKY MOCTaBICHHON 3a]a4t, y4eTa XUMUYECKOH (hOpMbI COeIMHEHUS, HAJIMYHS IPUMECE, COepIKaHMs pajia JPYTrHx
KOMITOHCHTOB B HCCJIClyeMOM OOBEKTE.

CTyIeHT moJ| pyKOBOJICTBOM IPEIOIABaTeNsl BHIOPAT ONTUMAIBHBIN METO]] (PH3UKO-XHMUYECKOTO UCCIICTOBAHUS, HCXOIS 13
CBOWCTB HCCIEyEMBIX 00BEKTOB U OIPEICIIAEMBIX KOMIIOHEHTOB (C Y4€TOM BO3MOXKHOCTEH T1abopatopuul (PU3HKO-XUMUIECKUX
METOJIOB HcclieoBaHust ET' D).

CryneHT BiajeeT npaBUIaMH TEXHUKH O€30MaCHOCTH TIPH paboTe B XUMHUYECKOH JTa00paTOPHH, IIPOBEN € TIOMOIIBI0 HAYYHOTO
PYKOBOIHTENSI CTAaTHCTUYECKYIO 00paOOTKY MOTYYEHHBIX JAHHBIX B XOZE BHIITOTHEHUS YKCIIEPIMEHTAIFHON YacTH KypPCOBOH
paboThI, IO PYKOBOACTBOM HAYYHOTO PYKOBOAUTEIS IIPOBET 00CYKACHUE ITOMYyYCHHBIX Pe3yIbTaTOB U COIIOCTABIII UX C
JAHHBIMU JINTEPATYPHBIX HCTOYHUKOB.

CtpyKTypa KypcoBOii paboThl CTyIeHTa BKIHOYAET TUTYJIBHBIH JIUCT, COlEp)KAaHUEe, JTUTEPATYPHBIH 0030p, SKCIIEPUMEHTATHHYIO
4acThb, O6Cy)KI[eHI/Ie PE3YIbTAaTOB U BBIBOABI, CITMCOK MCIIOJIb30BAHHBIX HCTOYHUKOB U JIMTECPATYPHI, IIPUITOKCHHUC (eCHPI TAaKOBOE€
HEO0XO0IMMO). DKCIIEPUMEHTAIbHASL YaCTh KYPCOBOM pabOThI COJIEPKHUT KOHKPETHBIC METOUKY aHAIN3a, HCIIOIb3yEeMbIC B
9KCIICPUMEHTE C YKa3aHUEM COOTBETCTBYIOIIMX MAPAMETPOB ONPEACICHUS KOMIIOHCHTOB B aHATU3UPYEMBIX 00BEKTax
(pacTBOpPBI OCHOBHBIX PEareHTOB, 33/1aBACMbIC MTapaMETPhI BBIJICICHHUS U KOJIMYSCTBEHHOTO OMPEICIICHUs] KOMIIOHCHTOB).
Pe3ynbTaThl 3KCIIEpUMEHTANBHBIX UCCIICAOBAHUN CTYICHTA IPEICTABICHBI B BUJIC UarpaMM, rpadukoB win tadmui. [Ipu
ITOMOIITY HAYYHOTO PYKOBOJHTEINSI CTYJCHT IIPOBET 00CYKICHUE PE3yTbTaTOB U CHIEIaN BEIBOABI, UMEsl HEKOTOPBIC 3aTPy THCHHS
pu 0000IIEHIH YKCTIEPIMEHTATBHBIX pe3yIbTaToB. CIIMCOK UCIIONF30BAHHBIX HCTOYHUKOB U TUTEPATyphl 0POPMIICH B
ocHOBHOM B cootBeTcTBHU ¢ [[OCToOM, HO MPUCYTCTBOBANH OMINOKH, YCTPAaHEHHBIE C TOMOIIBI0 HAYIHOTO PYKOBOIHUTEIS.
CTyIeHTOM MIPUTOTOBJICH U CAeNaH JOKJIa[ C IPe3eHTareH MPOIOIKUTEIHHOCTEIO 5-7 MIH, B KOTOPBIX OTPaKEHBI OCHOBHOE
COIepKAHNE U PE3YIbTAThl KyPCOBO pabOThI, aKTyaIbHOCTh, TPAKTUYECKas H TeOpeTHIecKas 3HaYMMOCTh. [Ipu 3amire
KypCOBOH pabOTHI CTYACHT OTBETHJI B OCHOBHOM Ha 3aJaHHBIE €My BOIPOCHI.

- OIICHKA «YyIOBJICTBOPUTEIILHOY» BBICTABIISICTCS CTYICHTY, CCIIH:

CTyI[eHT COCTaBUJI C MOMOLIBIO HAYYHOT'O PYKOBOJAUTEIIA O630p OINMMCAaHHBIX B JIMTCPATYPHBIX HCTOYHHUKAX METOI0B OITPECACIICHU
YKa3aHHOTO 3JIEMEeHTa (WJIA COSAMHEHHMS) U CeJIall BRIOOP METO/1a aHAIM3a UCCICIyeMOro 00beKTa ¢ TOMOIIbIO HAYYHOT0
PYKOBOJHMTEISI, UCXOAS U3 CHCHU(UKHU MTOCTABICHHOMN 3a/1a4, Y4eTa XUMUYCCKOH (hOPMBI COCTUHCHHUS, HATTMYUS PHUMECEH,
COJICpXKaHUs pajia IPYTHX KOMIIOHCHTOB B HCCICTyEMOM OOBEKTE.

CTyIeHT moJi pyKOBOJICTBOM IIPEIIOIABATENsl BHIOPAT ONTUMAIBHBIN METO]] (PH3UKO-XHMUYECKOTO UCCIICTOBAHUS, HCXOIS 13
CBOWCTB HCCIIEYEMBIX 00BEKTOB U OIPECIIAEMBIX KOMIIOHEHTOB (C YIETOM BO3MOXKHOCTEH 1abopatopuul (PU3HKO-XUMHUIECKUX
METOZIOB FCCIICIOBAHII).




CryIeHT BiajeeT NpaBuIaMi TEXHUKH OC30MaCHOCTHU IPU paboTe B XMMUYIECKOH J1a00paTOPHH, TIPOBEI C IOMOIIBIO HAYIHOTO
PYKOBOIHTENSI CTaTHCTHYCCKYIO 00paOOTKY MOTYYCHHBIX JAHHBIX B XOZE BHITOIHCHUS YKCIICPIMEHTATFHON YacTH KypPCOBOH
paboThl, O PYKOBOACTBOM HAYYHOI'O PYKOBOIHUTEIIS IIPOBEI 00CYkKIEHHE MOTYICHHBIX PE3YJIbTATOB M COMOCTABHII UX C
JIAHHBIMHU JINTEPATYPHBIX HCTOYHUKOB.

CTpyKTypa KypcoBOil pabOThI CTYACHTA BKIIFOUACT TUTYJIBHBIHN JIHCT, COACPIKAHUE, JTUTEPATyPHbII 0030D, IKCIIEPUMEHTAIBHYIO
4acTh, 00CYK/ICHHE PE3YJIbTATOB U BBIBOJIbI, CITUCOK HUCIIOIb30BAHHBIX HCTOYHUKOB U JINTEPATYPBI, TPHIOKEHHE (€CIIM TAKOBOE
HEO0X0AMMO), ¢ 0popMIIeHHEM PadOThI CTYIACHT HUCIIBITHIBAT TPYIHOCTH, COACPIKAHHE PA0OThl KOPPEKTHPOBAI HAYIHBIH
PYKOBOIHTEIb.

DKcIepUMEHTaIbHAS YacTh KypCOBOM PabOTHI COACPIKUT KOHKPETHBIC METOIMKH aHATN3a, UCTIOIb3YEMbIC B SKCIICPUMEHTE, C
YKa3aHUEM COOTBETCTBYIOLIUX IMApaMETPOB ONPEACICHUSA KOMIIOHECHTOB B aHAJIU3UPYEMbIX O6’beKTaX 1 KOJIMYECTBCHHOI'O
OIpEJICIICHUS] KOMIIOHCHTOB.

Pe3ynbTaThl 3KCIIEPUMEHTANBHBIX UCCIICAOBAHUHN CTYICHTOM MPEICTABICHEI B BUJC TUArpaMM, TPaQUKOB MU TaOJIHII,
MPAaBIIBHO O(OPMIICHHBIX ITPH IOMOIIH HAYYHOTO PYKOBOAUTEIA. [Ipy MOMOIIY HAyYHOTO PYKOBOIHUTEINS CTYJCHT IPOBEI
00CyKICHUE PE3yJIbTATOB U CIENIAl BHIBOJII, HMESI HEKOTOPBIE 3aTPYAHSHUS P 0000IIEHUN IKCIIEPUMEHTAIBHBIX PE3YJIbTATOB.
CITUCOK MCTONIb30BAaHHBIX HCTOYHUKOB M JINTEPATYPhI 0POPMIICH € ONTHOKaMH, YCTPAHEHHBIMH TIOCIIE TPOBEPKU HAYYHBIM
pykoBomuteneM. CTyAeHTOM HCIBITHIBAT TPYIHOCTU B CAMOCTOSITEIIBHON MOJrOTOBKE JIOKJIa/Ia U TPE3CHTAIIMH, B KOTOPBIX
OTpa)keHbI OCHOBHOE COJIEpIKaHHE U PE3yIIbTAaThl KYpPCOBOM pabOThI, AKTYaIbHOCTh, IPAKTHYECKAs U TEOPETHICCKasI

3HauuMocTh. [Ipu 3amiuTe KypcoBoil paboOThI CTYACHT OTBETHII HA HEKOTOPBIC U3 3aJaHHBIX EMY BOIIPOCOB.

5.4. OueHoYHbIe CPEACTBA /ISl IPOMEKYTOYHOM aTTecTAlMHA

[IpumMepHbIe TECTHI I UTOTOBOTO TECTHPOBAHUS 10 AHATUTHYECKON XUMHUH. 3 cemecTp.

1. Kakue peaxunu nexat B ocHoBe pazneneHus noHoB Ag(I) u Hg(I) B cucremarndyeckom aHaim3e KaTHOHOB 2-Oif
AQHAJTUTUYECKOH IpyMIbI?

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

2 Hg2ClI2 | + NH40OH — [HgNH2]Cl] + Hg| + NH4Cl + H20
AgCl] + NH40H — [ Ag(NH3)2] Cl + H20

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

2. ITo xakoli mpUYMHE B CHCTEMAaTHIECKOM aHaJIM3€ KaTHOHOB |-0if aHATMTUYECKON TPyMIIbl IPEIyCMOTPEHO BhITIapUBaHUE
aHATM3UPYEMOTO pacTBOpA MOCIIE ONPeAeTICHHUS KaueCTBEHHOW peakiuel ¢ peakTuBoM Heccnepa oTHOro U3 KaTHOHOB 1-0i
AQHAJTUTUYECKON IpyMIbI?

1 Jlns yMmeHbLIeHUsI 00beMa pacTBopa

2 Honst NH4+ memarot onpeneneHuto HoHOB K+

3 Honst NH4+ memarot onpeneneHuto HoHOB Na+

4 TakoB X0J CHCTEMaTH4eCKOro aHaau3a yKa3aHHOU TPyl KATHOHOB

. YKazarh pearcHT JUIsl OTKPBITUS B pacTBOPE MOHOB aMMOHMsI NH4+
1-HUTPO30-2-HaTONT
Peaktus Heccnepa
Peaktus Uyraesa
Peaxrus IlIHutke

AW N = W

4. CoriacHO KUCIIOTHO-OCHOBHOIM CHCTEMBI KiacCu(UKalMK KaTHOHOB IPYIIOBBIM pearenToM Juist nonos Ca (II), Sr (11), Ba
(II) , sBnseTCs

1 (NH4)2C204

2 HCl

3 H2S04

4 K2CrO4

5. K Kakol pa3HOBUAHOCTH 3JEKTPOIOB OTHOCUTCS HJIEKTPOL:
Me| MeXn, KX

1 osnextpons! 1 pona

2 anexTponsl 2 poaa

3 PpemoKcC 3MEeKTPOAbI

4 >IEeKTPOJIbl CPaBHEHHS

6. Kakast koHCTaHTa yCTOHYMBOCTH KOJIMYECTBEHHO XapaKTEPU3yeT JaHHOE PaBHOBECHE
Ag ++2NH3 < [Ag(NH3)2]+ *?

1 CymMapHas KOHCTaHTa yCTOMYMBOCTH

2 CryneHuaras KOHCTaHTa YCTOHYMBOCTH

3 CymmapHas KOHCTaHTa HECTOMKOCTH

4 CryneHyaras KOHCTaHTa HECTOMKOCTH




7. PaBHOBECHBII MOTEHLIMAJ KAKOT0 AJIEKTPOJIa XapaKTEepU3yeT ypaBHEHUE:
E=E00 [JAgCl/Ag ,Cl- — 0,059 Ig aCl-
1 xJI0p-XJIOpPUIHOTO , 2 xyopuacepeOpsHOro, 3 KamoMenpHOro, 4 XJIOpHOTO

8. Ykazath peakiiuio, KOTopast IPOTEKACT B IIEKTPOXUMUICCKOM I[CTTH:
- 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+

9. PactBop Oynet 6onee kucieiM ipu pH paBHBIM:
1 12

2 3

3.7

4 10

10. B3aumocBs3b Mex/1y BOJOPOJHBIM U I'HIPOKCHIIBHBIM MOKa3aTeJIeM BhIpaxaeTcs: (OopMyJIoi:
1 pH+pOH=14

2 pH+pOH = 10-14

3 pH-pOH=14

4 pH+pOH=20

11. Kucnyto peakiuro cpeasl IMEET pacTBOP CONH:
1 xopuma HaTPHS

2 cyabduma HaTpUs

3 xJjopuaa aMMOHUS

4 HUTpUTa HATpUSA

12. Conpb, He MOABEPrarOIAsCS TUIPOIU3Y:
1 HuUTpUT Kanus
2 HUTpAT Kanus
3 anerar HaTpus
4 cynbdar meau

13. KonnyecTBeHHOH XapaKTEPUCTUKOM Mpoliecca THAPOIIA3a SIBIISETCS:
1 pH pactBopa

2 KOHCTaHTa THIPOJIH3a

3 UOHHas cuja pacTBOpa

4 pOH pactBOpa

14. PactBOp Oyzet Oornee menoyHsM pu pH paBHBIM:
1 12

2
3
4

DN 3 W

15. Kakast KOHCTaHTa M3 MMEPEUYNCICHHBIX KOJIMYCCTBEHHO XapaKTEPU3yeT YKa3aHHOE PAaBHOBECHE:
[Cu(NH3)3]2+ + NH3 = [Cu(NH3)4]2+

1 CymMapHas KOHCTaHTa yCTOMYHUBOCTU
2 CryneHuyarasi KOHCTaHTa YCTOWYHBOCTH
3 CymmapHasi KOHCTaHTa HECTOMKOCTH

4 CryneHuarasi KOHCTaHTa HECTOUKOCTH

16. TIpu BEITIOTHEHNH KAKOTO YCIOBHS OyEeT MPONCXOMUTH BEIageHne ocanka BaSO4 u3 pactBopa?
1 [Ba2+]-[SO4]2- =IIPteop (BaSO4)

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

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

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

17. KakoBa cpeza B pactBope Na2CO3 , eciu THAPOIU3 COIU MPOTEKAET MO MEPBOM CTYTNEHU?
1 Kucnas

2 Ilenouynas

3 HelitpanbHas

4 Cnabokucias




18. KakoBa peaxkiiys cpeqisl B pacTBope ruaponusytomerics conu NH4ACI ?
1 HeiitpansHas

2 Kucnas

3 Illenoynas

4 Cnabonienovynas

19. Vka3arb cojib, KOTOpasi TUAPOIU3YETCS 110 KATHOHY M AaHUOHY':
1 NaNO2

2 NaCl

3 CuSO4

4 NH4SCN

20. Kaxoii HOH SIBJISIETCS MOHOM JIMaTa:
1 H2Solv+

2 Solv -

3 HSolv

4 H

21. Kak B3anMOCBsI3aHbI ME/Ty COOOH KOHCTAHTa KHCJIOTHI M KOHCTAHTHI OCHOBaHUS OJTHOH ITPOTOIMTHYECKOM Haphl:
1 KA=KB
2 KA - KB=KA KB
3 KA=1/KB

22. Kakue moiaypeakiiuy MpoTeKaloT Ha AJIEKTPOIaX B JAHHOM T'aJIbBAHUYECKOM AJIEMEHTE:
- 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. Tlo xakoii hopmysie MOKHO paccuuTath pH B pacTBOpax CHIIBHBIX MMPOTONUTOB (CHIBHOMN KHUCIIOTHI):
1 pH=-1gCB

2 pH=-1gCA

3 pH="pKxk-to - lg Ck-THI

24. Tlo xakoMy ypaBHEHHIO ONpeelsieTcst BelnduHa pH aist pacTBopa ciiaboi KMCIIOTHI:
1 pH=1/2 pKx-Tb1 — 1/2- 1gCK-TBI

2 pH=14-pOH

3 pH= pKx-1b1 + 1g(Cconu / Ck-TbI)

4 pH = -1g[H]

25. B ypaBHEeHHH HOHHOTO MMPOU3BEACHHUS BOIBI B IIPaBoi yactu ypasHeHus [H+]-[OH—] = naxoxurcs:
1 10-22

2 10-14

3 10-20

4 10-7

26. Yka3ath ypaBHEHHE JJIs1 pacueTa BenndyuHbl pH arneratHoro 6ydepHoro pacteopa
1 pH = pKk-1sI1 + 1g(Ccomu /Ck-TbI)

2 pH = pKocH + Ig(Ccomu/CocH)

3 pH=14-pOH

27. Kakoll KOHCTaHTOM YCTOMUMBOCTH XapaKTEpU3YETCs YKa3aHHOE PaBHOBECHE
Zn2+ +4SCN- « [Zn(SCN)4]2—

1 B2

2 B4

3 Bl

4 B3

28. Kkaxkoii rpynne coenunenuit otnocurcss CH3COO-:
1 KuCnOTHI
2 OCHOBaHUSA
3 am¢poauTsl
4 KucnoTa ¥ OCHOBAaHHE




29. Aacopbuus — 3To:

1 mporiecc MOrJIONICHHMS BeIIeCTBa (acopbara) MOBEPXHOCThIO TBEPOT0 WK KHIKOTO aIcopOeHTa,

2 mpollecc MOTJIOIIeHHUs BelecTBa (aacopbara) BHEIIHEH U BHYTPEHHEH MOPUCTON TTOBEPXHOCTHIO TBEPIOrO acOPOCHTAa,
3 o0a oTBeTa BepHbIC

30. B ra3oBoii xpomarorpaduu HenoBIKHas (aza:
1 xunkast

2 TBepaas

3 rTazoobpa3Has

4 teneobpa3Has

31. [IpousBenenue pactBopuMocTr xpomara cepedpa ITP(Ag2CrO4) pasHo:
1 [Agt+][ CrO42-]

2 [Agt+]2 -[ CrO42-]

3 [Agt]2 [ CrO42-]2

4 [Agt] [ CrO42—]2

32. Karapometp — 3T0:

1 IeTeKTOop IO TEILUIOMPOBOTHOCTH

2 TUTaMEHHO-WOHU3AIIOHHEIN ETeKTOp

3 TEpPMOMOHHBIN JETEKTOP

33. Ilo kakoMy ypaBHEHHIO paccunThiBacTcs pH ammonwmitHoro 6ydepHoro pacTeopa:
1 pH = pKocu +lg(Ccomu/Cocn)

2 pH = pKx-ts1 +lg(Ccomu / CK-ThI)

3 pH = (%2)pKx-TbI — (/2)-1gCx-TBI

4 pH = pKocH +lg(Ccomnu / CocH)

34. KoncTanTa HecToMKocTH KoMIuiekca paBHa 10-5. UeMy paBHa KOHCTaHTa yCTOMYMBOCTH AAHHOTO KOMILIEKCA?
1102
2103
3104
4105

35. [NomuaeHTaTHBIA JIMTAH - OTO:
1 ammuak;

2 XJIOpUJI-HOH;

3. THOIIMAHAT-NOH;

4 O/ITA.

36. K BayTpenneii cdepe rexcanunanodeppara(ll) kamus oTHOCHTCS:
1 rexcaranodeppaT-HoH;

2 WOH KaJIH,

3 non xene3a(Ill);

4 HeT BEepHOTO OTBETA.

37. Yro Taxoe D/IC peakiuu?

1 BeNMYMHA BJIEKTPOIHOTO MOTECHIMAIA OKHCIUTEIIS;

2 BeJIMYMHA HJIEKTPOTHOTO MOTEHIMAIa BOCCTAHOBUTEIIS;

3 pa3HOCTB 3JIEKTPOIHBIX TOTECHIIUATIOB OKHCIUTENSI U BOCCTAaHOBUTEIIS;
4 moTeHIM AT BOJOPOJHOT'O 3JIEKTPO/IA.

38. KonnuecTBEeHHOI OIEHKOM OKHUCIUTEIFHO-BOCCTAHOBUTEIILHBIX CBOMCTB BEIICCTB SIBISICTCS:
1 31eKTpOnHBII NOTEHLIHAT,

2 Pa3HOCTB HNEKTPOTHBIX TIOTCHIINAIIOB;

3 KHCIIOTHOCTB PacTBOpA;

4 WoHHas cuja pacTBoOpa.

39. Jlns cpaBHEHUS IByX METOJIOB T10 BOCIIPOM3BOANMOCTH Pe3yJIbTaTOB aHATIHM3a UCTIONb3YIOT:
1 xpurepuii uiiepa;

2 xpurepuit CTbIOIEHTA;

3 meron DasiHca;

4 ¢ynakauto Ioccera.

40. OTHOCHTENIFHOE CTaHAAPTHOE OTKIOHEHHE (ST) pacCUHUTHIBAIOT 11O (hopMyJIe:




1 S/ Xcp

2 (S2)172

3 & (Xi—Xcp)2/n-1)1/2
4 Y (Xi—Xcp)2/(n-1)

41. TorpenrHocT! pe3ysIbTaTOB aHATN3a MOTYT OBIT!
1 cayuaiiHas;

2 cucremMaTHyecKas;

3 MHOUBHIyaTbHAS;

4 KOJIEKTHBHAS.

42. YKaXWuTe 4aCTHILI, KOTOPBIE COIIACHO MPOTOJIMTUIECKON TEOPHUHU KUCIIOT U OCHOBAHUM OTHOCATCS K aM(OIIHTaM:
1 ykcycHas KUCIIOTa;

2 areTaT-HoH;

3 runpokapOOHAT-HOH;

4 amMMuax.

43. Metoz xpoMaTorpaduuecKoro pa3aeieH s, OIBIKHOM (a30ii B KOTOPOM CITY>KUT HHEPTHBIH I'a3, HA3bIBACTC:
1 miockocTHas xpomaTtorpadus;

2 moHOOOMEHHAsI XpoMaTorpadus;

3 BBICOKOD(PPEKTUBHAS KUIKOCTHAS XpOMATOrpadus;

4 razoBas xpoMatorpadus.

44. KonnuecTBEHHBIMHU XapaKTePUCTHKAMK Pa3/IeJICHUS] U KOHIIEHTPUPOBAHUS SIBJISIFOTCSL:
1 ko3pduueHT pacpeaeIcHus;

2 ¢akrop nepecyera;

3 cTeneHb U3BJICUCHUS,

4 KOHCTaHTa PACTBOPUMOCTH.

45. Kak m3menurcs pactBopumocts AgCl, ecii K HaCBIIIEHHOMY pacTBopy 3Toi conu qo6asuts HCI kucnory:
1 pactBopumocTs AgCl He n3MEeHnTCS
2 paBHOBECHE CMECTHTCS B CTOPOHY 0OpazoBanus ocanka AgCl, COOTBETCTBEHHO
pactBopumocTh AgCl yMeHbIHTCS
3 pactBopumoctb AgCl Bo3pacTer
4 cHadasa BO3pacTeT, 3aT€M yMEHBIIUTCS

46. PapaoBecue [Ag(NH3)2]+ — [Ag(NH3)]+ + NH3 xapakrtepusyercs:
1 cyMMapHOii KOHCTaHTOW ycToHunBocTH P1

2 cTyneH4aToi KOHCTaHToM HecTolikocTH KlHect

3 cryneHuaTol KOHCTaHTOW HecTokocTh K2HecT

4 cymMMapHOW KOHCTaHTOH yCTOWYMBOCTH [32

47. Kax cBsi3aHa cyMMapHasi KOHCTaHTa YCTOHYHUBOCTH 2 cO CTyneHYaThiMH KoHcTaHTamu ycroiunsocTtr Kl u K2:

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

48. JIns BeisiBIeHHS Ipy0Ooii ommMOKH (IIpoMaxa) MPUMEHSAETCS:
1 xpurepuit Oumiepa

2 xpurepuit CThroi€HTa

3 Q-xpurepuii

4 xpurepuit baxa

49. B ypaBHEHHH JOBEPUTEIHFHOIO HHTEPBANIA ISl MAIOH BEIOOPKH HCIIOIB3YETCS:
1 ko3 dumuent CteroneHTa t

2 HOpPMHpPOBaHHAS TIEPEMEHHAS U

3 MaremMaTH4ecKoe OKUAaHHe |l

4 BenUYHMHA JOBEPHUTEIHLHOU BEPOATHOCTH P

50. [l BBIABICHUS OJHOPOIHOCTH Pe3yIbTaTOB aHAIN3a IPUMEHSIOT:
1 xpurepuit Oumiepa

2 xpurepuit ITupcona

3 kputepuit CTblo/IeHTa

4 xpurepuii HproTona

Kpurepun onenku:




Ornenka «oTauaHO», 80-100%, MOBBIIIIEHHBIN YPOBEHB - CTYIEHT CIIOCOOCH MPOBOAUTH IKCIIEPHUMEHTAIIFHBIC HCCIIEIOBAHUS 10
YCTaHOBJICHUIO Ka4e€CTBEHHOT'O COCTaBa KATHOHOB M aHUOHOB B MOJICJIbHBIX PACTBOpPaX.

3HaeT ¥ coOJTI0IacT Ha MPAKTHUKE HOPMBI 110 TEXHUKE 0€30IacHOCTH MpH paboTe ¢ peakTUBaMH B J1a00OpaTOPHH.

CtyzneHT criocoOeH caMOCTOSITEIBHO IIPOBOJIUTH, AHAIN3UPOBATh U MHTEPIPETUPOBATH PE3yJIbTaThl IKCIIEPUMEHTA. 3HAET
TEOPETHYECKYIO YaCTh OCHOBHBIX Pa3/eIOB JUCHUIIIHHBI.

[TpumeHsieT pacueTHO-TEOPETUUECKHE METOABI JUIsl 00paObOTKU pe3yIbTaTOB XUMUYECKOT0 aHAIHN3a C UCTIOIb30BaHUEM
COBPEMEHHOH BBIUYMCIUTEILHON TEXHUKH. VITOrOBBIM pE3yJIbTaTOM BBIIIE YKa3aHHOTO SIBJISIETCS] BEICOKHI Oayul TECTHPYEMOTO
CTyZEHTA.

Orenka «xopotro», 70-80%, MoporoBelii ypoBEHb - CTYJCHT CIIOCOOEH MTPOBOANTH AKCIICPUMEHTATBHBIC HCCIICIOBAHHS TI0
YCTaHOBIICHMIO KAYECTBEHHOTO COCTaBa KATHOHOB M aHNOHOB B MOJICTIBHBIX PACTBOPAX.

3HaeT u coOMoaaeT Ha MPAKTHKE HOPMBI 110 TEXHUKE 0€30IIaCHOCTH IpH paboTe C peakKTHBaMH B JTa00OPaTOPHH.

Crioco6eH NpoBOANTH, AHATU3UPOBATh M MHTEPIPETUPOBATH PE3YNIBTAThI SKCIIEPUMEHTA. XOPOIIO pa3dupaeTcsi B TEOPUH
OCHOBHBIX pa3AcyioB JUCHUITIIUHBI.

[TpumeHsieT pacueTHO-TeOPETUUECKHE METOABI JJIsl 00paObOTKU pe3ysIbTaTOB XUMUYECKOT0 aHaIN3a C UCIIOIb30BaHUEM
COBPEMEHHOM BbIYMCIIUTEIbHON TEXHUKH.

O1ieHKa «yAOBIETBOPUTENBHO», 50-70%, MOPOTrOBEIN YPOBEHB - CTYJICHT B 00IIIEM CIIOCOOEH POBOJUTH SKCIIEPUMEHTAIILHBIC
WCCIIEIOBaHNUS 110 YCTaHOBJIEHHIO KAUECTBEHHOI'O COCTaBa KATHOHOB U aHHMOHOB B MOJICJILHBIX pacTBOpax. 3HaeT M COOII0aeT Ha
IIPaKTHKE HOPMBI IT0 TEXHUKE OE30MaCHOCTH IPH padoTe C peakTHBaMH B 1a0OpaTOpUH.

Crioco6eH npoBOANTH, YACTUYHO aHATM3UPOBATh U HHTEPIPETHPOBATH PE3YJIbTAThl 3KCIIepHMeHTa. Pa3Oupaercs B Teopun
OCHOBHBIX Pa3/Ie/IOB ANCIIATUINHEI.

MoskeT IPUMEHHUTD PAacUETHO-TEOPETHUECKIE METO/IBI ISl 00pabOTKHU Pe3ysIbTaTOB XMMHUYECKOTO aHAIIN3a.

OreHKa «HEYJOBIETBOPUTENBbHOY, MeHee 50%, ypoBeHb He C(hOPMHUPOBAH - CTYJICHT YaCTUYHO CIIOCOOEH NMPOBOAUTH
9KCTIEPUMEHTAIIBHBIE HCCIIEA0BAHHS 110 YCTAaHOBICHNIO KAYECTBEHHOTO COCTaBa KATHOHOB M aHHOHOB B MOJICTIBHBIX PACTBOPAX.
3HaeT ¥ coONIOIaeT Ha TTPAKTHKE HOPMBI 110 TEXHUKE 0€30IaCHOCTH MPHU pabOTe ¢ peaKTUBaMH B T1abopaTopuu.

VY cTyaeHTa UMEIOTCS CYIECTBEHHBIC TTPOOEIThI B 3HAHUSX OCHOBHBIX MOJIOKEHUH YUeOHON NUCIUTUTMHBI. MOXKeT IPUMEHUTh
pac4yeTHO-TEOpEeTHYECKUE METO/IBI Il 00PaOOTKH Pe3yIbTaTOB XUMHUYECKOTO aHAITH3a.

HpI/IMepHLIe TCCThI 4JI1 U'TOIOBOI'O KOHTPOJIA 11O aHAIMTUYECKOM XUMHUH. 4 CEMECTDP.

1. Kxakoii pa3HOBHIHOCTH 3JIEKTPOJIOB OTHOCUTCS XUHTUAPOHHBIN 3JICKTPO]T
C6H402, CoH4 (OH)2, H+[Pt?

A. snekrponsl I pona

b. anexrponsr Il pona

B. penoxc snexTpozasl

I'. MeMOpaHHBIE AIEKTPOIBI

2. Kaxkoii u3 nepeyrcieHHbIX JJIEKTPOAOB UCIIONB3YETCs B KAYeCTBE MHMKATOPHOTO B HOJIsiporpaduu:
A. pTYTHBIH BpaIlaroIUIiCs 3NEKTPOA

B. pTyTHBII Kanaromuil 3IeKTPo

B. rpaduToBBIif MUKPO3JIEKTPO

I'. 000l MEeTaITHYECKHUI AIEKTPO.T

3. JIns KaKuX 3IIEKTPOIOB PABHOBECHBIN TIOTCHIIMAI OMMCHIBACTCS CIICAYIONINM YPaBHCHHEM:
E=E0 - 0,059-1gC(X-)

A. nns snekrponos 1 pona

B. ms snmektpomos 2 pona

B. nns penokc 31ekTposioB

I'. st MeMOpaHHBIX IEKTPOIOB

4. Kaxoit mapameTp npuMeHseTcs sl KaueCTBEHHOHW MJICHTU(HKAIIMY HOHOB B mojisiporpaduu?
A. Bennunna nu¢dy3noHHOro TOKa 1

b. Iorenmuan nomysonHs! E1/2

B. Beicora nmosisiporpaguaeckoii BoiHHL h

5. IlpuBeneHHOE ypaBHEHME SIBISETCS

E = EO0 + (0,059/n) -1g(Kam /K) — (0,059/n) - 1g(i /(irmp — 1))
A. ypaBHEHHEM MOSpOrpaduIecKoil BOTHBI

b. ypaBHEHHEM MOTEHIMANA TIOITYBOIHBI

B. ypaBHenueM andpy3noHHOro ToKa

I'. ypaBHeHuem HepHera

6. Kakoii penokc-anexrpos xapakrepusyercs padounm ypasHenuem E= 0,7 — 0,059 pH ?
A. MOH-CEJIEKTUBHBIHN 2JIEKTPOA

b. XUHTHIPOHHBIN MEKTPOLT

B. anexrpon 2 pona

I'. MeTannuueckuil 31eKTpos




J4 3 NIEPEUYUCTICHHBIX UHAUKATOPOB YKa3aTh METAJJIOUNHIAUKATOPHI:
. MypeKcHuJ
. KCUJICHOJIOBBIM OpaHXEBbIN
. METUJIOBBIN OpaH KEBbIH
. DpUOXpOM uepHbIi T

W E >

8. Uro sBisieTcs rpaBUMeTpHIecKoil popmoii mpu onpenencHud Ni ¢ TOMOIIBIO OPTaHMYECKOTO peareHTa JUMETHITIHOKCHMA?
A. IMMETHITIMOKCHMAT HUKEIS

b. okcun HuKens

B. ruzpokcun HUKenst

I'. cMech nepedrciIeHHbIX COeAMHEHUN HUKEIA

9. Uro siBisieTcst rpaBUMETpUYEcKoil hopmoii nipu ornpezeenun kodasibra (1) ¢ momolipo opranuyeckoro pearenTa 1-HUTpo30-
2-Hadrona npu OOBIYHBIX YCIOBUIX?

A. xomruiekcHoe coennHenue Co ¢ yKa3aHHBIM peareHTOM

Bb. cmemannslit okcun Co

B. okcun Co (II)

I'. okeng Co (1I1)

10. KanoMenbHBIN 3JIEKTPOJ, IPUMEHSIEMBIA B TOTEHIMOMETPHHU, SBJISETCS:
A. DIIeKTpOIOM CpaBHEHHS

b. MHaMKaTOPHBIM 3J1€KTPOAOM

B. OxucinuTeapHO-BOCCTaHOBUTEIBHBIM 3JIEKTPOIOM

I'. MeMOpaHHBIM 3JIEKTPOAOM

11. Yro moka3biBaeT TUTP paboyero pacTBOpa Mo OMpPeeIieMOMY BEIIECTBY?

A. Komu4ecTBO rpaMMOB OIIPEIENIIEMOT0 BEIIECTBA B aHAIM3UPYEMOH Mpoode

B. Ckonbko rpaMMOB OTpEICIsIEMOro BEIIeCTBAa B3aUMOJICHCTBYET ¢ 1 MiT pabodero pacTBopa U3BeCTHON KOHIICHTPAIUH
B. Conepxanne pabodero Bemectsa B 1 M1 pabodero pactBopa

I'. 3aBucur ot ycioBus 3a1a4u

12. Kakoif ©3 METO/IOB TUTPOBAHMS HCHONB3YIOT MPH KOTMIECTBEHHOM ONPEEIICHNH KAIBIMS B HABECKE U3BECTHAKA?
A. IpsIMOE TUTPOBAHUE

b. obparHOe THTpOBaHKE

B. TutpoBanue 3amecturens

13. Yo siBnsiercs rpaBuMeTpryeckor popmoit mpu onpenenenun Maruust (1) ¢ momolnkio opraHudeckoro peareHra 8-
OKCUXHUHOJHMHA?

A. xomruiekcHoe coepnHenue Mg (1) ¢ ykazaHHBIM peareHToM

b. runpokcug Mg

B. okcug Mg (IT)

I'. cMech yka3zaHHBIX COETUHEHUI

14. Kakue 351eKTpOAbI B KAUECTBE MIEKTPOAOB CPABHEHUSI NCTIONB3YIOTCS B KJIACCHUECKON Tonsiporpadun?
A. Kujkas pTyTh

b. HachIeHHBIN KaJIOMEIbHBIN 3JIEKTPO/T

B. cranuoHapHBII PTYTHBIN 31EKTPOJ

I'. rpadguTOBBI MUKPOIJIEKTPO.

15. KoMIieKCOHOMETPUYECKOE TUTPOBAHHE KATHOHOB KaJIbIIMS U MAarHUS TPWIOHOM b MpoOM3BOIUTCS B Cpejie:
A. mienovHoi

b. B mpucyTcTBHU amMmMoHUITHOTO Oydepa

B. neliTpansHOI

I'. xucnoi

16. MoJisipHas Macca OJIHOIO SKBHBAJIEHTA JKeJIe3a IPU IEPMAHTaHATOMETPUYECKOM OIIPEIEIEHHHI PABHa:
A. M(Fe) /2
B. M (Fe)/ 1
B. M (Fe)/5
. M (Fe)/3

17. Monsipaast macca ogHoro skBuBaieHTa KMnO4 nipu Tutposanuu Fe (II) B kucioli cpene cocrasmisier
A. M (KMnO4) /2
b. M (KMnO4) /1
B. M (KMnO4) /5




I. M (KMnO4)/3

18. JIy1s BBIMOIHEHUS TPABUMETPUICCKOTO aHaIH3a PEKOMEHIyeTCsl OpaTh 00BEM OcaTuTeIs:
A. SKBUBQJICHTHBIN

B. mpou3BOIBEHO U30BITOUHBIN

B. B 1,5 pa3za Gomnblre

I'. nmecsTUKpaTHBII N30BITOK

19. Crioco6 TUTpOBaHUsL, IPH KOTOPOM K aHATM3HPYEMOMY BEIIECTBY A IOCTENIEHHO HOOABISIOT BemecTBo B 110
YCTaHOBIIEHHS TOYKH YKBUBAJIEHTHOCTH, HAa3bIBAETCS:

A. npsiIMOe TUTPOBAaHUE

b. oGparHoe TUTpOBaHUE

B. xocBeHHOE TUTpOBaHUE

I'. TutpoBaHue 3aMecTUTEINS

20. UntepBan 3HayeHuit pH, B mpezenax KOTOPOro MpOUCXOANUT U3MEHEHHE OKPACKH MHIIUKATOPa, HAa3bIBACTCSI
. TIOKa3aTeJlb HHIUKAaTopa
MIOKa3aTellb THTPOBAHUS
. KOHEYHas TOYKA THTPOBAHUS
wHTEepBaI (007aCTh) Mepexo/1a OKPaCKH HHANKATOPA.

AWy

. Tutp pactBopa - 310:

. Macca BeIllecTBa B IrpaMMax, CoaeprKamiascs B | J1 3Toro pactesopa
Macca BEIeCTBa B rpaMMax, cojiepaKariasics B 1 M 3TOro pacTsopa.
KOJIMYECTBO SKBUBAJICHTOB BEIIECTBA, CoJeprKaleecs B 1 11 3Toro pactsopa

. KOJIMYECTBO SKBUBAIECHTOB BEILECTBA, COAEpKalieecs B 1 MII 3TOro pactsopa

— W >N

22. MeTox, OCHOBaHHBIN Ha pEaKLUsIX, IPH KOTOPHIX ONpeeisieMble HOHBI 00pa3ylOT KOMILIEKCHBIE COSAMHEHUS C
HEKOTOPBIMU OPraHUYECKUMHU PEareHTaMHM, Ha3bIBAaCTCS

A. KOMIIEKCOHOMETPUS

b. meron ocaxnenus

B. penoxcumerpus

I'. rpaBumerpus.

23. Kkakoil pa3sHOBHIHOCTH JIEKTPOAOB oTHOcHTCs 3ekTpog C6H402, Co6H4(OH)2, H+|Pt?
A. Druextponsl I poma

Bb. Onexrponsr II pona

B. Penokc anexrponst

I'. MeTaninueckue 3J1eKTPOIbI

24. ]Ing ycTaHOBIIEHUS TOUHOU KOHIEeHTpauuu pactBopa KMnO4 mnpumensercst craH1apTHBII pacTBOp
A. FeSO4

b. H2C204

B.J2

I'. K2Cr207

25. Kakuie J0ToTHUTENbHBIE Ha3BAaHHS IMEET UCTIONb3yeMasi B KOMIJIEKCOHOMETPUH HATPHEBAsI COJIb
STUJICHIUAMUHTETPAYKCYCHOU KHUCIIOTHI?

A. Tpunon b

b. Komnnekcon 11

B. Kommekcon 111

I'. Opuoxpom uepnsril T

26. Kakast 06s1acTh 371€KTPOMarHUTHOT'O CIIEKTPa COOTBETCTBYET CHIEKTPOCKONUY B BUIUMOH 00JIacTH:
1. 400 — 760 HmM

2. 180 — 400 am
3. 1000 — 106 uM
4.10— 180 am

27. VI3 KakUX COCTABIISIOMINX CKJIQJBIBACTCS SHEPTH MOJICKYJIBI B CTAI[MOHAPHOM COCTOSIHUU:
1. BpammarenpHas, KonedaresbHast, 371eKTPOHHAs

2. BpamuarebHas, Bo30yxKIeHHas, JIEeKTPOHHASL

3. BpamiarenbHasi M KojebaTenbHas

4. BpamarenpHasi, KoJiebaTe bHas, IOCTyaTelbHast

28. ATOMHO-3MHCCHOHHAS CIICKTPOCKONHMS OCHOBAHA:




1. Ha MCIyCKaHUH U3Ty4eHHs aTOMaMu, BO30YKI€HHBIMU KHHETHYECKOI SHEPruei MiIa3Mel, [yrOBOrO WM HCKPOBOTO pa3psaza.
2. Ha MOTJIOICHU N HCBOS6y)K)IeHHBIMI/I aToMaMH HU3JIYyYCHUA OT BHCIIHCTO UCTOYHHKA
3. Ha BO30Y’)KJICHUH BHYTPEHHHX 3JIEKTPOHOB MOJIEKYJI.

29. Yto U3 yKa3aHHOTO HE MCIOJIB3YETCs [UIs aTOMHU3aLUH U BO30YKAECHHS TPOOBIL:
1. mams

2. KaTapoMeTp

3. nyra

4. uckpa

30. UngykTuBHO cBsi3aHHAs m1a3Ma B Metone ADC nmpuMeHseTcs
1. ams BO3OYKAEHUS aTOMOB ITPOOBI

2. ISl aTOMH3AIAH TTPOOBI

3. A pa3noKeHus Mpoobl

31. B xakoM MeTo/ie AJIsl pETHCTPAIMHU CIIEKTPOB ITPUMEHSIETCsl (POTOIIIACTHHKA
1. ASC

2. AAC

3. ®oroMeTpus IIaMeHu

4. MonexynsipHast ONITHYECKAs! CIIEKTPOCKOIIHS

32. Yto HE OTHOCHUTCS K IETEKTOpaM I (POTOIIEKTPHUECKON PETUCTPAIH
1.poTodEMEHTHI

2. oToauosl

3. GOTOYMHOXHUTETH

4. mIaMeHHO-NOHU3AIOHHBIIN TeTEeKTOp

33. Vkaxute ypaBHenue Jlomaknna [1laiide
1. 1gl =1ga + blgC

2.I1=aCb

3.8 =1g0/Ix)

34. B kakoM MeTO/Ic B Ka4eCTBE UCTOYHUKOB H3ITyYCHUS UCIIONB3YIOT JAMIIBI C TIOJIBIM KaTOIO0M
1. ATOMHO-3MHCCHOHHAS CTIEKTPOCKOIIHS

2. AToMHO-a0CcOpOITMOHHAS CTIEKTPOCKOIIHS

3.®oTomeTpus TUTAMEHU

4 MonekysipHast abcOpOIIMOHHAs CIIEKTPOCKOTHUS

35. Jlnst aToMu3anuy npoObl B METO/Ie aTOMHO-a0copOIMoHHO# cniekTpockonui (AAC) He IPUMEHSIOT:
1. mnamst

2. TpahUTOBBIE KIOBETHI (3JIEKTPOTEPMHUYECKUI crIOCO0)

3. m1a3ma

36. UcTouHMKaMH H3ITyYeHHSI B aTOMHO-a0COPOLIMOHHON CIIEKTPOCKOIIH SIBIISTFOTCS:
1. maMIbI ¢ MOJBIM KaTOJOM

2. 6e33IeKTPOIHBIE pa3psIHbIe (ITAPHKOBBIC) JTAMITBI

3. neiiTepuenas Jamiia

4.BoJi0pOTHAS TamMTIa

37. YTo OTHOCHTCS K TOMEXaM B METOJIC aTOMHO-a0COPOLIMOHHON CIIEKTPOCKOIHN
1. aromu3anus mpoOsI

2. MIOHM3AIHS TIPOOBI

3. oOpazoBaHMEe OKCHOB M KapOnI0B

38. Kakoit MmeTon sBnsieTcs Ki1accuaeckuM i onpenerneHus K u Na B OHOIOrHIecKuX sKUIKOCTSIX
1.AAC

2.ADC (CriekTpanbHBIA aHATH3)

3. ®oromeTpus TUIaMEHU

4. MonekysipHast aOCOpPOIMOHHAS CIICKTPOCKOTIHS

39. Ilo kakoil MpUYMHE ONTUMATBHBIM METOOM JJIsl OTIPEACTICHUS IIEeTOYHBIX U IEeT0YHO-3eMEeIbHBIX METAIIJIOB SBIISETCS
(hoToMeTpus TIIAMECHU

1. mIeNIOYHbIE U HIEIOUHO-3eMEeIIbHbIE METAITbl UMEIOT HU3KHE SHEPTUU aTOMU3AINHI

2. IPOCThIE METOJIMKU OTIPEACTICHUS

3. MHHAMAITbHAsI TTOTPEIITHOCTh

4. UICTOPUYECKHA CIIOKUIIOCH




40. YcranoneHo, yto Ca MemraeT onpeaeneHno Na MeTogoM (poToMeTpun IIaMeHH.

Kakue ucnione3yrot mpuems! ais yaaaeHus Ca U3 HCClIeyeMoro pacTBopa, B KOTOPOM ONPEENSIOT cojepxanue Na?
1. KuccneayemMomy pacTBopy, ColiepKaiieMy HaTpui, T00aBISIOT COJIb aJIFOMHHUS,

Kanbiuii nepexoqut B TpyaHoneryuee coequaenue CaAl204.

2. Kanbuuii ocaxaaioT okcaaaToM aMMOHUS

3. Memaromuii KaIbIUil IEPEBOIAT B KapOOHATHI.

4. NCTIONB3YIOT MHOTOCTAIUITHYIO CXeMY OYHCTKH HUCCIIeAyeMOoro pactsopa ot Ca

41. 3axon Jlambepra-byrepa_bepa Bripaxaercs: ypaBHCHHEM:

1.A/1=E-<¢
2. T=1/To- 100%
3.A=Elc

4. lgl =1ga + blgC

42. 3aK0H alTATUBHOCTH MPUMEHUM K KaKOW BETMUUHE MOJIEKYISIPHON CIIEKTPOCKOIUH:
1. KOHIIEHTpalKs BElIeCTBa

2. onTHYeCcKas IUIOTHOCTh pacTBOpa

3. MOJSIpHBIN KOA(PPHUIIUEHT ITOTIIOIICHS

43. Kaxoit MeTO[ He UCTIONIB3YeTCs B a0COPOIIMOHHOM (MOJEKYISIPHOM) CHEKTPOCKOITHH:
1. MeTox moOGaBoOK

2. METOJ TPalyHpOBOYHOTO rpaduka

3. MeTo IpUOImKEeHU I

44. C kaKkoil 1IeTbI0 TPOBOJISAT XOIOCTOM OMBIT?

1. s ydera 3arpsa3HEHUN U NOTEPh, MPOUCXOASIINX B IIPOIiEcce MOATOTOBKU aHAIU3UPYEMOT0 BEIIECTBA K aHAJIN3Y U B XOIE
aHanmu3a

2. IIpoBepuTh NOTY4YEHHBIE IKCIIEPUMEHTAIILHBIC JaHHbIE

3. Tak TpeOyeTcst COrmacHO METOANKAM OIPEACIICHHS

4. BepHble BTOpOI U TPETHI OTBETHI.

45. Kax TpeOyeTcst MOATOTOBUTH KIOBETHI ISl M3MEPEHHSI ONITHIECKON TNIOTHOCTH HCCIIEIYEMOTo pacTBopa?

1. KroBeTsI 1151 I3MEpEHHsI ONITHIECKON IUIOTHOCTH THIATEIEHO BEIMBITH KOHIIEHTPHUPOBAHHON COJISTHON KUCIIOTOM, 3aTeM BOIOM
1 FICCTIeyEeMbIM PacTBOPOM.

2. HpOMLIBaIOT 3TUJIOBBIM HUJIU MCTUJIOBBIM CHI/IpTOM

3. Ilpotuparot GuabTPOBAIBHOM OyMaroi

4. IIpoMBbIBaIOT JIOOBIM OPraHUYECKUM PacTBOPUTEIEM

46. MeToapl cIeKTpOpOTOMETPHH - ITO:

1. MeTo/BI UCCIIEIOBaHUs U aHaJIM3a BEIECTB, OCHOBAaHHBIE HA ITOTJIOIEHUH MOJIEKYJIaMH BEIlleCTBa MOHOXPOMAaTHYECKOTO
JIEKTPOMAarHUTHOTO M3JIy4eHus B ynbTpaduoneroBoi (YD), Bunumoii u nndpaxpacHoii (MK) obnactsax cnekrpa

2. METO/BI UCCIIEIOBAHMUS 1 aHAI3a BEIIECTB, OCHOBAaHHBIC HA ITOTJIOMIEHUH MOJICKYJIaMH BEIECTBA MOHOXPOMATHIECKOTO
AIEKTPOMArHUTHOTO M3Iy4eHUs B yabTpaduoneToBoit (YD) obmacTu criekTpa

3. METOABI NCCIEOBAHMUS 1 aHAN3a BEIECTB, OCHOBAHHBIE HA ITOTJIOMICHNH MOJICKYJIaMH BEIIECTBA MOHOXPOMATHIECKOTO
ANEKTPOMAarHUTHOTO M3ITydeHNs B BuaAnMon 1 uHppakpacHoi (UK) obmactax cnekrpa

4. MeTo/IbI HCCIIEIOBAHNS M aHAJIN3a BEIIECTB, OCHOBAHHBIE HA TIOTVIOICHUH MOJIEKYJIaMH BEIIECTBA MOHOXPOMATHYECKOTO
AJIEKTPOMArHUTHOTO M3JIyYSHHUS] B BUJUMOW 00JIaCTH CIIEKTpa

47. Kakue BBIACIAOT METOABI aHAJIM3a B CJIy4ac MOIJIOIEHU BEUICCTBAMU HEMOHOXPOMATHYCCKOT'O U3J1yYCHUS:
1. BI)I,HeJ'IﬂIOT q)OTOKOJ'IOpI/IMeTpI/I"IeCKI/Ie (KOJ'IOpI/IMeTpI/I"IeCKI/Ie) METObI aHAJIM3a

2. BI)IHCJ'IHIOT (I)OTOKOJ'IOpI/IMeTpI/I‘IeCKI/IC u CHGKTpO(I)OTOMCTpI/I‘{eCKI/IC METOAbI aHaJIM3a

3. BLIHCHHIOT KOJIOpPUMETPUICCKUC U CHGKTpO(i)OTOMeTpI/I‘ICCKI/Ie MCETO/JbI aHAIU3a

4, BLI,IICJ'UIIOT (bOTOKOHOpHMCTpH‘IeCKI/Ie, KOJIOPUMCTPUICCKUC U CHCKTPO(I)OTOMCTPI/I‘ICCKI/IC METOAbI aHAJIM3a

48. B yem orTimune (POTOKOIOPUMETPHH OT CHEKTPO(HOTOMETPHIESCKOTO aHAIN3A:

1. ®OTOKONOPUMETPHS OTINYAETCS OT CIIEKTPOPOTOMETPHUECKOTO aHATTM3a TEM, YTO aHATM3HPYEMOe BELIECTBO C TTOMOIIBIO
KaKoro-1ubo peareHTa KOINM4YeCTBEHHO MEPEBOIAT B OKpAILCHHOE COCAMHEHHUE Mepe/l H3MEPEHUEM OITHYECKOM IUIOTHOCTH
MOJIy4EHHOTO PacTBOpa

2. Pa3nuuHbIMK 00JIaCTSIMU  CHEKTPA 3J€KTPOMArHUTHOTO U3ITy4eHHs

3. OTnnune OTCYTCTBYET, IPUBEIEHBI CTaphle U COBPEMEHHBIE Ha3BaHHsI METOAOB aHAIN3a

4. Otnnume B anmaparypHoM o(opMIIeHUH

49. Metoxn abcomoTHOI crieKTpohoTOMEeTprH ((HOTOKOIOPHUMETPHH) OCHOBAH Ha N3MEPEHUH CBETOIOTJIOICHHS
aHAIM3UPYEMOT0 PAaCcTBOPA OTHOCHTENIFHO PacTBOPA CPABHEHNS, B KAYECTBE KOTOPOI'O MOKET MCIIOIb30BATHCS:




1. YucThIi pacTBOPUTEND WM PacTBOP, COJCPIKAILI BCE KOMIIOHEHTHI aHAJIM3UPYEMOT0 pacTBOPa, KPOME OIPEIEIIIEMOro
BEIL[ECTBA
2. PacTBOp, comepxaluii onpeeseHHOe KOIMYEeCTBO CTAaHAapTHOIO 00pa3lia UCITBITYEMOro
BEILECTBA.
3. JIro00#t opranndeckuii pacTBOPUTEINH
4. JlucTrinnupoBaHHAS BOAA

Kputepun onenku:
Orenka «oTau4Ho», 80-100%, MOBBIMIEHHBIN YPOBEHD - CTYJCHT CIIOCOOEH CaMOCTOSITENBHO TPOBOIUTE IKCIIEPUMEHTAIbHBIE
paboThI M0 HUMKO-XUMHYECKUM METOJIaM aHaJIN3a.
3HaeT 1 co0JII01aeT Ha MPAKTUKE HOPMBI 110 TEXHUKE 0€30I1acHOCTH IpH paboTe B 1abopaTtopuu.
CryzneHT criocoOeH caMOCTOSITEIBHO IIPOBOJIUTH, AHAIN3UPOBATh U HHTEPIIPETUPOBATH PE3yJIbTAThl SKCIIEPUMEHTA. 3HACT
TEOPETHUYECKYIO YaCTh OCHOBHBIX Pa3/IeIOB JUCIHUITIHHBI.
[TpumeHnsieT pacueTHO-TEOPETHIECKHE METOABI 111 00paObOTKN pe3yIbTaTOB XUMUYIECKOTO aHAIHN3a C UCTIOIb30BaHUEM
COBPEMEHHOH BBIUYMCIUTEIFHON TEXHUKH. VITOrOBBIM PE3yJIbTaTOM BBIIIE YKA3aHHOTO SIBJISIETCS BEICOKHI 0ajll TECTHPYEMOTO
CTyZEHTA.
Ornenka «xoporro», 70-80%, moporoBelit ypoBEHb - CTYJCHT COCOOEH ITPOBOAUTD SKCIIEPUMEHTAIbHBIE PaOOTHI 10 (HH3HKO-
XUMHYECKAM METOJIaM aHaJIN3a.
3HaeT 1 coOoaeT Ha MPAaKTHKE HOPMBI 110 TEXHUKE 0€30I1aCHOCTH IpHU paboTe C peakTHBaMH B JTa0OPaTOPHH.
Cnoco0OeH MpoBOINTh, aHAITM3UPOBATh M UHTEPIPETHPOBATH PE3YJITAThI IKCIIEPUMEHTa. XOPOIIO pa3dupaeTcsi B TEOPUH
OCHOBHBIX pa3Ae€jioB JUCHUITIIUHBI.
[TpumeHsieT pacueTHO-TeOPETUUECKHE METOABI 11l 00paObOTKU pe3y/IbTaTOB XUMUYECKOT0 aHAIN3a C UCIIOIb30BaHUEM
COBPEMEHHOH BBIYUCIIUTEILHON TEXHUKH.
O1ieHKa «yAOBIETBOPUTEILHOY, 50-70%, MOPOTrOBEI YPOBEHB - CTYJIEHT B 00IIEM CIIOCOOCH IPOBOJUTH SKCIIEPUMEHTAIILHBIC
paboTHI 0 HU3MKO-XUMHYECKUM METOJIaM aHaJIN3a.
3HaeT 1 coOJTI0IacT Ha MMPAKTHUKE HOPMBI T10 TEXHUKE OE30IacHOCTH IpH paboTe ¢ peakTUBaMH B JTaOOpaTOPHH.

CnocobeH MpoBONTb, YaCTUYHO aHAJM3UPOBATh U HHTEPIPETHPOBATH PE3YJIbTATHI IKCIIEpHMeHTa. Pa30upaercs B Teopun
OCHOBHBIX Pa3/Ie/IOB IUCIUILTNHBEL. MOXET IPIMEHNUTh PACUETHO-TEOPETUIECKIE METOBI U1l 00PabOTKH pe3yIbTaToB
XUMHYECKOTO aHAJIH3a.
Ol11eHKa «HEYIOBICTBOPUTENILHOY, MeHee 50%, ypOoBEeHb He C(HOPMHUPOBAH - CTYACHT YaCTUIHO CITIOCOOCH MTPOBOIUTH PAOOTHI 11O
(U3MKO-XUMHYECKUM METOJIaM aHaJIn3a.
3HaeT 1 coOJII0IaeT Ha MPAKTUKE HOPMBI 110 TEXHUKE 0€30I1aCHOCTH IpH paboTe ¢ peakTUBaMU B J1a0OpaTOPHH.

v CTYACHTA UMCIOTCA CYIIECTBCHHBIC HpOGeJ’II)I B 3HAHMSIX OCHOBHBIX ITOJIOYKECHUI y‘le6HOﬁ JUCHUITIIINHEL.

Mosxker MPUMEHUTD PACYCTHO-TCOPETUUCCKNEC METOABI JIs1 06pa6OTKI/I PE3YIbTATOB XUMHNYCCKOI'0 aHaJIn3a.

6. YAEBHO-METOANYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUITIJIMHBI (MOAYJIS)

6.1. PexoMenayemasi iuTepartypa

6.1.1. OcHoBHas 1MTEpPaTYpa

ABTOpLI, COCTaBUTECIIN

3arnasue

I/I3,I[aTeJ'II>CTBO, rona

On. agpec

JI1.1 | Tpudonora A.H., AHaUTHYECKas XUMUSL: Ta00paTOPHbIi MuHck: Beimiimmas | http://www.iprbookshop.r
Menscurosa 1.B. MIPAKTUKYM mikosna, 2013 1/24051.html
JI1.2 |T'ycekoBa B.IT., AHanuTHuecKas XuMust. PacueTsl B Kemeposo: http://www.iprbookshop.r
CuzoBa JI.C., KOJIMYECTBEHHOM aHAIN3€e: IPAKTHKYM KemepoBckuit u/14354.html
Menpuenko [u ap.] I'.T". TEXHOJIOTUYECKHIA
WHCTUTYT THIICBOI
MIPOMBIIILIIEHHOCTH,
2010
JI1.3 | Moguan H.U., AnanuTtryeckas Xumus. OU3HKO-XUMHUUECKUE Kazanw: Kazanckuii | http://www.iprbookshop.r
T'opbynosa T.C., 1 r3nYecKre MeTObI aHAIN3a: yaeOHoe HallMOHAIbHBIN u/61958.html
Eprennera 1.1, rmocooue HCCJIEI0BATEIbCKUI
Pomanosa P.I'. TEXHOJIOTUYECKUH
yHuBepcurer, 2013
6.1.2. /lonoJiHUTEILHAS JIUTEpPaTypa
ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBo, rox . axpec
JI2.1 |Bacunbes B. I1., Ananmutnueckast xumusi. COOpHHK BOIPOCOB, Mockga: [Ipoda,

Kouepruna JI. A.,
Opnosa T. 1,
ITonkparos b.B.

yIpaxXHeHHH | 3a/1a4: yaeOHoe mocodne s
BY30B

2003



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

ABTOpBI, COCTABUTEIH

3arnasue

W3znarenscTBO, TON

On. aapec

2.2

Cusosa JI.C.

Amnanutnueckas xuMusi. OIITHYECKIE METOIBI
aHanu3a: yuebHoe nocodue

Kemepogo:
Kemeposckuii

http://www.iprbookshop.r
/14353 . html

TEXHOJIOTHYCCKUN
UHCTUTYT MHIIEBOI
MPOMBIIIIIEHHOCTH,

2006

J12.3

IOctparoBa B.®.,
MuxuneBa I'.H.,
Mouanosa 1. A.

Amnanutndeckas xuMus. KoanyecTBeHHBIN
XUMHUYECKUH aHan3: yaeOHoe mocodure

Kemeposo:
Kemeposckuit
TEXHOJIOTUYECKUH
WHCTUTYT MULIEBOI
TIPOMBIIIIIICHHOCTH,
2005

http://www.iprbookshop.r
u/14352 html

6.3.1 IlepevyeHs NporpaMMHOro ogecrev4eHust

6.3.1.1

MS Office

6.3.1.2 | Kaspersky Endpoint Security mwms 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| AAnpexc.bpaysep

6.3.2 TIlepeyens MHGOPMAINOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

MesxBy30BCKasi 2JI€KTpOHHAsE OUOInoTeKa

6.3.2.2 | OnexrponHo-OnbaHoTeynas cucrema [PRbooks

6.3.2.3

baza manHBIX «JnekTpoHHas OnbmuoTeka ['opHO-ANTaliCKOT0 TOCYIapCTBEHHOTO YHUBEPCUTETA

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

KpYTJIBIA CTOJ

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MO YJISA)

Homep aynutopuu

Hasznauenue

OcHOBHOE OCHAILIeHHEe

420 Al

Jlaboparopus aHATUTHYECKON XUMUHU H
XUMHYECKON TEXHOJIOTHH. Y 4eOHast
ayIUTOPHS JUIA IPOBEACHUS 3aHATHH
JIEKIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO
THTIA, KypPCOBOTO MPOEKTUPOBAHHUS
(BBINOTHEHUS KYPCOBBIX PabOT), TPYIIIOBBIX
1 MHIUBHULyaJTbHBIX KOHCYJIbTAIUMH,
TEKYILEro KOHTPOJISI U IPOMEXYTOYHOM
aTTecTaluu

Pabouee mecto npemnogasarens. [Tocagounsie MecTa st
o0y4aromuxcs (TI0 KOJTHYECTBY 00yIaIOMUXCS).
YdeHudeckas JOCKa, XUMHUECKNE PEAKTHBbI, XUMUIECKast
MI0CY/Ia, BBITSKHBIE CUCTEMBI, 11e4b My(ebHas, yCTaHOBKA
JUTSl IOy YE€HHsI MUHEPAIBHBIX YI00PEHUH, BECHI,
HMHBEHTaph JJIs 00CTyKUBaHUS y1eOHOT0 000pyI0BaHMUS,
HOJIKU JUTS XpaHEeHHst y4eOHOTro 000py10BaHuUS

219 Al

KommbroTepHsiii kitace. YueOHas ay iuTopus
JUJISl IPOBENICHUS 3aHSATUH JIGKIIMOHHOTO
THUIIA, 3aHATHI CEMUHAPCKOT0 TUIIA,
KypCOBOT'O MPOCKTHPOBAHHUS (BBITOTHEHUS
KYpPCOBBIX pa0oT), FPYIIIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAUUHN, TEKYLIETO
KOHTPOJIA U IPOMEKYTOUYHON aTTECTALIUH.
[TomenieHue I CaMOCTOSITEIBHON PaOOTHI

Pabouee mecto npenonasatens. [locagounsie MmecTa Jis
o0y4arommxcs (1o KOJIMYEeCTBY 00yYarOLINXCS).
Kommstoteps! ¢ noctynom B MIHTEpHET



http://www.iprbookshop.ru/14353.html
http://www.iprbookshop.ru/14352.html

423 Al Jlaboparopus pu3uko-xuMuIeckux MeToioB | Pabodee mecto mpemonaBarens. [locamounsie Mecta
HCCIIeIOBaHUN. Y4ueOHast ay JUTOpHUS s o0y4aroruxcst (TI0 KOJTHYECTBY 00yJaIOMINXCS).
MIPOBEICHU 3aHATHI CEMIHAPCKOTO TUIIA, Konbonarpesarens [13-4130, aproxomonunsauk Wellton,
KypCOBOT'O IPOEKTHPOBAHUS (BBIIOIHEHUS KOMIUTEKC Ipo0onoarToBku « Temoc-skcmepecce», HP metp-
KypCOBBIX paboT), TPYyTIIOBBIX H moHoMmeTp Dxcnept 001-30, Becwr mabopatopusie BJITO,
WHAWBUIYAIBHBIX KOHCYJIBTALIUI xajopumetp DkcnepT — 001K, xomrurexe
BonbTamnepomeTpudeckuii CTA, komrieke 3ko-TecT BA-
HoJ TsX.MeT, IlepeMelnBatoee ycrpoictso LS — 110,
neds MyQesbHas, TpruOop AJIs ONpeeICHUs TEMITEPaTy bl
TUTaBJICHHSI, CIEKTPOGOTOMETp, TepModans [13 — 4300,
xXpomotorpad, mKad CyxoKapodHbIH, IKCIIPECC-aHAIN3ATOP
BIXHOCTH. XHUMHUYECKHE PEaKTHBbI, XUMUYECKas TI0Cy1a
407 Al VYueOHast XMMHUKO-OKOJIOTHYecKast Pabouee mecto npernogasarens. [Tocagounsie Mmecta

nabopaTopus. YueOHast ay TUTOPHS 1J1st
IIPOBEAEHUS 3aHATHI CEMUHAPCKOro THIIA,
KypCOBOTO POSKTUPOBAHUS (BBIOIHECHHS
KYpPCOBBIX pa0oT), TPYTIIIOBBIX H
WUHIMBUIYATbHBIX KOHCYJIBTALMI

o0yyaromuxcs (1o Koinn4ecTBy oOyqaromuxcst). Becs
naboparopusie BJITD, X0noIuIbHNK, TUCTHILUIATOD, 30HT
BBITSDKHOM, KOMIUIEKC CHEKTPOMETPHUYECKHUHN JUTs
M3MEPEHNS aKTUBHOCTH T'aMMa-HM3JTyJal0INX HYKIIH/IOB,
Hacoc BaKyyMHBIH, CHCTEMa KalMJULIPHOTO 3NIeKTpodopesa
Kamrenp-105M ¢ nmepexitrouaeMoil MoIspHOCTBIO, CHCTEMa
MHUKPOBOJTHOBAst « MUHOTaBp-2», Gyphe-CIEKTOMETP
unppakpac-upiii DCM2201, criekTpoMeTp aTOMHO-
abcopounonnsiit KBAHT-2 AT. Xumudeckue peakTHBBI,
XHMHUYEcKas 1ocya

9. METOJJUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIIMHBI (MO YJISA)

Meroauyeckue yKa3aHus 0 OCBOCHUIO TUCHUILIHH (MOAYJICH)

Jlexuuu, ¢ OJJHOW CTOPOHBI — ATO OJ[HA U3 OCHOBHBIX ()OPM YUEOHBIX 3aHATHI B BBICIINX YUCOHBIX 3aBEICHUAX, IPEACTABISIOIAL
co00if CHCTEeMaTHYEeCKOe, TIOCIICJOBATEIFHOEC YCTHOE M3JIOKEHHE IPErofaBaTeIeM ONPEIeIICHHOTO pas/ieia KOHKPETHON HayKH WITH
y4eOHOM JUCIUIUTNHBI, C IPYTO — 3T0 ocodast HopMa caMOCTOSITEITBHOW PabOTHI ¢ yUeOHBIM MaTepraioM. JIEKIus He 3aMeHSIET
c000# KHHTY, OHa TOJIBKO MOJTAIKUBAET K HEH, pacKpbIBasi TeMy, MPoOIIeMy, BBIACTISIS TJIaBHOE, CYIIECTBEHHOE, Ha YTO CIIEeyeT

00paTuTh BHUMAaHHKE, YKa3bIBACT Iy TH, KOTOPHIM HYXHO CJI€I0BaTh, J00MBAsICh ITyOOKOr0 MOHUMAHUS MTOCTABICHHOMN TPOOIEMBI, a
HE 00IIeH KapTUHBIL.

Pabora Ha JEKIHK — 3TO CJIOXKHBIN MPOIIECC, KOTOPHIN BKIFOYACT B CE0sI TAKMC HIIEMEHTHI KaK CIYIIAHUE, OCMBICICHUE U
COOCTBEHHO KOHCIIEKTUPOBAHKE. J[Jist TOrO, 4TOGBI JEKIHs BBIMTOIHIIA CBOE Ha3HAYEHHE, BAYKHO TTOJITOTOBUTHCS K HEH U ee 3amucu
elle /10 PHUX0/Ia MPETo/IaBaressi B ayAUTOpHI0. be3 aToro aanpHeiiiee BOCIPUATHE JIEKIIUH CTAHOBUTCSI CIIOKHBIM. JIeKIus B
YHUBEPCHUTETE PaCCYNTaHa Ha MOArOTOBICHHYIO ayuTopuio. [IpenonaBarens uanaraer Ji000it BOIPOC, OPHEHTUPYSICH Ha Te
3HAHHS, KOTOPBIC JOJDKHBI OBITh Y CTYACHTOB, YCBOMBIIMX MAaTCPHAI BCEX MPEIBIIYIIIX JICKIHHA. Ba)kKHO HAYYUTHCS CIIyIIATH
OpenoAaBaTessi BO BpeMsl JICKIIUH, OAIEPKUBATH HEITPEPHIBHOE BHUMAHKUE K BBICTYIAOIIEMY.

OHaKo, OHOTO CIIyIIAHUs HexocTarouHo. HeoOxoqmMo GHKCHPOBAaTh, 3aITMCHIBATH TOT ITOTOK HH(MOPMAIIMH, KOTOPBINA COOOIIACTCS
BO BPEMsI JICKI[U — HAYYUTHCS BECTH KOHCIIEKT JICKIIUH, T71€ (POPMYITHPOBATUACH ObI HAanOOJIee BaKHBIC MOMEHTHI, OCHOBHBIC
MOJIOKEHUSI, U3JIaraeMbie JIEKTOPOM. [IJIsl BeIeH s KOHCTIEKTA JIEKI[MHU CIIEyeT UCIIONB30BaTh TeTPa/lb. BeieHne KoHCeKkTa Ha
JIMCTOYKAX HE PEKOMEH/YETCsI, IIOCKOJIBKY OHU HE TaK yI00HBI B HCIIOJIb30BaHUH U 4acTo Tepstotcs. [Ipu ohopmileHHH KOHCIIEKTa
JICKIIUH HEOOXOAMMO OCTABIISATH OIS, T/IE CTYACHT MOXKET 3alliCaTh CBOM COOCTBEHHBIEC MBICIIH, BO3HHKAIOIIHME TAPAIIIEIBHO C
MBICIISIMH, BBICKa3aHHBIMH JICKTOPOM, a TAKKE BOIPOCHI, KOTOPHIE MOTYT BO3HUKHYTH B IPOILIECCE CIYIIAHHS, YTOOBI IIONYyYUTh HA
HHX OTBETHI MIPHU CAMOCTOSTEIBHOI MPOpaboTKe MaTepHalia JIEKIUH, TPU U3yIeHHH PEKOMEH/I0BAHHOM JTIUTEPATyPhl HIIH
HEMOCPEACTBEHHO Y MpeToaaBarelis B KOHIE ek, COCTaBiIsisl KOHCIIEKT JIEKIIUH, CJIEAYET OCTABJIATh 3HAUYNTEbHBINA HHTEPBAI
MEIKTy CTPOYKaMu. DTO CBSI3aHO C TEM, YTO WHOT/A BO3HUKACT HEOOXOAUMOCTh BIIUCATH B IEPBOHAYAIBHBIN TEKCT JICKIIUH OJJHY
WITH HECKOITBKO CTPOUYEK, MMEIOIIMX MIPUHIUIUATEHOE 3HAYEHNE U TOYEPIHYTHIX U3 JPYTUX HCTOYHUKOB. PaccTrosHue Mex Ly
CTPOKaMU HEOOXOAMMO TAKXKE ISl [IOMUEPKHUBAHUSI CIIOB MK LEIIBIX TPYIII CIIOB (TaKoe MOIYEPKHBAHNE BHI3BIBACTCS
HEOOXOIMMOCTBIO TIPHUBJICYh BHUMAHUE K JAHHOMY MECTY B TEKCTE IPH IIOBTOPHOM uTeHUH). OOBIYHO MTOUCPKUBAIOT
OIPE/ICIICHHSI, BHIBOJIBL.

Taxoke B&XXHO MOJHOCTBIO 0€3 BCAKMX M3MEHEHHUI BHOCHTD B TETPA/lb CXEMbI, TAOIHIIBI, YEPTEXKU U T.II., €CIH OHHU MIPEIIOIAraloTCsI
B JIEKIAH. JIJIst TOro, 4TOOBI COBMECTHTH MEXaHHUYECKYFO 3aIUCh C TIOYTH JOCIOBHBIM (DUKCHPOBAHHEM HanOOJIee BAXKHBIX
TIOJIOXKCHUIT, MOJKHO HCIIOJIb30BaTh CHCTEMBI YCIIOBHBIX COKpaIIeHHA. B mepByIo ouepe/ib COKPAIIAIOTCs JUIMHHBIC CJIOBA U TE, YTO
MOBTOPSIFOTCS B PEUH JIEKTOPA Yalle Bcero. [Ipu 3ToM camMo COKpaIlieHre JOKHO ObITh O BO3MOKHOCTH KPATKHM.

Cemunapckue (pakTrdeckue) 3aHsaThs CaMoCcToATeNbHas padoTa CTYIeHTOB IT0 OATOTOBKE K CEMHHAPCKOMY (IIPaKTHIECKOMY )
3aHATHUIO JOIDKHA HAUMHATHCS C O3HAKOMIICHHS C IIIIAHOM CEMHHAPCKOTO (IIPaKTUIECKOT0) 3aHATHSA, KOTOPHII BKITIOYAET B ce0s
BOIIPOCHI, BHIHOCHMBIE Ha 00CY»X/AeHUE, PEKOMEHIALUH 10 OJArOTOBKE K CEeMUHapy (MPaKTUYECKOMY 3aHSTHUIO), PEKOMEHIYEMYIO
JITEparypy K TeMe. M3ydueHue MaTepuaia cieayeT HauaTb ¢ IPOCMOTpPa KOHCIIEKTOB JeKIUi. BoccTaHOBUB B mamMsATH MaTepuall,
CTYZIEHT IIPHBOUT B CUCTEMY OCHOBHBIC ITOJIOXKCHHUS TEMBI, BOIIPOCHI TEMBI, BRIIETSIA B HEell IMTaBHOE M HOBOE, Ha YTO 00paInanoch
BHUMAaHUE B JIEKIMU. 3aTeM ciielyeT BHUMATEIbHO MPOYUTATh COOTBETCTBYIOIIYIO IMIaBy y4eOHHKA.

st Gonee yriryOIeHHOr0 H3y4eHHsT BOIIPOCOB PEKOMEHTyeTCs KOHCIIEKTHPOBAHIE OCHOBHOW M JOIIOJHUTEIBHON JTUTEPATYPHL.
UYuras peKOMEHI0BaHHYIO JIMTEPATypy, HE CTOUT IACCUBHO IIPUHUMATh K CBEACHUIO BCE HAIIUCAHHOE, CIEyeT aHAIU3UPOBaTh




TEKCT, JyMaTh HaJl HUM, TOMY CIIOCOOCTBYIOT 3aIHCHU 110 X0y YTEHHs, KOTOpBIE IIPEBPAIAlOT YTEHHE B IPOLecC. 3alucH MOTYT
BECTHCh B Pa3IM4HOI (hopMe: pa3BEpHYTHIX M IIPOCTHIX IUIAHOB, BBINUCOK (TE3UCOB), aHHOTALMIT U KOHCIICKTOB.

ITomoGpag, oTpaboTaB MaTepHal U YCBOHUB €T0, CTYACHT AOJDKEH HadaTh HETIOCPECTBCHHYIO TIOITOTOBKY CBOETO BBHICTYIIICHHS Ha
CEeMUHAPCKOM (IIPAKTUIECKOM) 3aHATHH JUIS 9ETro CIISAYET MPOLyMaTh, Kak OTBETHTh HA KaKIBIH BOIPOC TEMBI.

ITo kaxxI0OMy BONPOCY TUIaHa 3aHATHH HEOOXOIUMO MOATOTOBUTHCA K YCTHOMY cOOOIEeH IO (5-10 MUH.), OBITh TOTOBBIM MPUHSATH
ydacTue B 00CYKI€HUH U JOTOIHEHUH JIOKJIAJIOB U COOOIEHHH (10 5 MUH.).

BeicTyniieHne Ha ceMHHAPCKOM (ITPaKTHIECKOM) 3aHATHH JOJDKHO YAOBIETBOPATE CIEAYIONIMM TPEOOBaHUAM: B HEM H3JIaraloTcs
TEOpeTHYeCKUe MOAXOBI K PACCMaTPUBAEMOMY BOIPOCY, JAE€TCsI aHAIN3 IIPUHIIUIIOB, 3aKOHOB, IOHATHI U KaTeTOPHUH;
TEOPETHYECKHE MTOI0XKEHHS MOJKPEIUISIOTCS (haKTaMM, PUMEPaMH, BHICTYIIIIEHHE JOJDKHO OBITh apIyMEHTHPOBAHHBIM.

CamocrosTensHas paboTa 00ydaromuxcs — 3T0 INTaHupyeMas yaeOHasi, yueOHO-UCCIe0BaTeIbCKAsl, HAyYHO-HCCIIe[0BAaTeIbCKAs
paboTa, BEIMOTHAEMAs BO BHEAy IUTOPHOE BpeMs 10 3aJaHHUIO U IIPU METOAUYECKOM PyKOBOACTBE MpenoaaBaTens, Ho 6e3 ero
HEMOCPEICTBEHHOTO yYacTH.

O0BEeM caMOCTOATETFHOM PabOTHI OIpeeNaeTcsl yueOHBIM INTAHOM OCHOBHOM IPO(heCCHOHANBEHOI 00pa3oBaTeNbHOM MPOrpaMMBI
(OINOLII), paboueii mporpaMMoil TUCIUILINHEI (MOIYJIS).

CamocrosTenbHast paboTa OpraHu3yeTcsl M IIPOBOJUTCSA C 1IENbI0 (POPMHUPOBAHUS KOMIIETEHIINH, TOHUMAaEMBbIX KaK CIIOCOOHOCTD
NPUMEHSTH 3HAHUS, YMEHHUS 1 IMYHOCTHBIE Ka4eCTBa JUIS YCIICITHOM MPaKTHIECKOH NeITeIFHOCTH, B TOM YHCIIE:

- (hopMHpOBaHUS YMEHHUII MO TIOMCKY ¥ UCTIONIB30BAHUIO HOPMATUBHOM, IPABOBOMH, CIIPABOYHOM U CIIENMATIBHON JINTEPATyPHI, a
TaKKe JPYrUX HCTOYHUKOB MHGOPMALUH;

- KQUECTBEHHOT'O OCBOCHHS M CUCTEMATU3aLMHY ITOTyYSHHbBIX TEOPETUUECKUX 3HAHUH, UX YTIyOIeHHs U PacIIMPEHHs 110
TMPUMEHEHHIO Ha yPOBHE MEXIIPEIMETHBIX CBSI3CH;

- (hopMHpOBaHHS YMEHUS IPUMEHATH MOITyUCHHBIC 3HAHUA HA NPAKTHKE (B IPO(ECCHOHATBHOMN e TEIFHOCTH) U 3aKPEILICHUS
NPaKTHYECKUX YMEHHI 00yUaroImuxcs;

- Pa3BUTHSA O3HABATENBHBIX CIIOCOOHOCTEH, (POPMUPOBAHUS CAMOCTOSTEIILHOCTH MBIIIICHHS 00YJarOIIHXCS;

- COBEPILIEHCTBOBAHUS PEUEBBIX CIOCOOHOCTEH 00yUaromuXcs;

- (hopMUpOBaHH HEOOXOAUMOTO YPOBHSA MOTHUBALIUH 00YYAIOIUXCS K CUCTeMaTHYeCKOH paboTe A MOMyUeHUs 3HAHUH, yMEHHH U
BJIQJICHUH B IEPUOZ yIeOHOTO CEMECTPa, aKTUBHOCTH 00YYaOIINXCsl, TBOPUECKON MHUIINATHBEL, CAMOCTOSTEIBHOCTH,
OTBETCTBEHHOCTH W OPTaHH30BaHHOCTH;

- opMupoBaHus cIOCOOHOCTEN K CAMOPa3BUTHIO (CaMOIIO3HAHHIO, CAMOOTIPEICICHHUIO, CaMOOOPa30BaHUIO,
CaMOCOBEPIICHCTBOBAHUIO, CAMOPEATN3allu U CAMOPETYIIALIN);

- Pa3BUTHA HAYyYHO-MCCIIEIOBATEILCKUX HABBIKOB;

- Pa3BUTHSA HABBIKOB MEXIMYHOCTHBIX OTHOIICHHI.

K camocTosiTensHO# paboTte o qucuuIuIHe (MOIYIII0) OTHOCSTCS: IpopaboTKa TEOPETUIECKOro MaTepraa AUCIHUIIIHHbL
(Mozy1s); MOATOTOBKA K CEMUHAPCKUM U MTPAKTHYECKUM 3aHATHSM, B T.4. OATOTOBKA K TEKYIEMY KOHTPOIIIO yCIEBAEMOCTH
o0ydaromuxcs (TeKyIast aTTecTanus ); TOATOTOBKA K JaOOpaTOPHEIM paboTaM; IOr0TOBKA K IPOMEKYTOYHOH aTTeCTAIlNN
(3auéram, sK3aMeHaMm).

Buusl, hopMbI B 00bEMBI CAMOCTOSITENIBHOIM PabOTHI 00YHYaIOIIUXCS ITPU N3YHYEHUH AUCUUILIMHBI (MOYJIS) OIIPEACIISIOTCS:

- coZepkaHueM KOMITETSHITHH, (pOpMHUPYEMBIX TUCIUILTHHON (MOIYIIEM);

- cnenu(pUKON AUCIUIUIHHEI (MOYIIS), IPUMEHIEMBIMHI 00pa30BaTeIbHBIMU TEXHOJIOTHAMH;

- TpyaoeMKocThio CP, mpeycMOTpeHHOI yueOHBIM IIIaHOM;

- YPOBHEM BbICIIEr0 00pa3oBaHus (OaKanaBpHaT, CHEHAINTET, MarHCTPaTypa, aclupanTypa), Ha KoropoM peanusyercst OI1OIT;
- CTETICHBIO ITOJITOTOBIEHHOCTH 00YJAIOIIIXCS.

PexoMeHIaIMu 1o MOArOTOBKE K 9K3aMeHy (3a4eTy)

@DopMBI KOHTPOJIS 3HAHUH 1T0 OKOHYAHUH Kypca — 3K3aMeH (3a4eT), 0 OKOHYaHHHU TOT'0 WJIM MHOTO pasjielia AUCIUIUTHHEI WK B
COOTBETCTBHH ¢ pabodeii MporpaMMoi — ay TUTOpPHAs! KOHTPOIbHAs paboTa (TECTUPOBAHUE).

s yenemHo# cauun sk3aMeHa (3aueTta) peKOMEHAyeTCsl COOI0AaTh HECKOIBKO PaByJL.

1. TToaroroBka Kk 5k3aMeHy (3a4eTy) JOJDKHA IIPOBOJUTHCS CUCTEMaTHUECKH, B TEUEHHUE BCETO CEMECTPA.

2. laTeHCcHBHAs MOATOTOBKA HOJDKHA HAYaThCs HE MO3IHEE, YE€M 3a MECSI-TIONTOPA O SK3aMEHa (3a4eTa): pacpeneanTe BOIPOCH!
TaKuM 00pa3oM, YTOOB! YCIIETh BEIyUUTh MM HOBTOPUTH UX MOIHOCTBIO IO Ha4asla CECCUH.

3. Jlannsle 3-4 1Hs nepes 9K3aMEHOM PEKOMEHIYEeTCsl HCIIOIb30BaTh JUIsl TIOBTOPEHHS CIEAYIOIIUM 00pa3oM: pactpeeluTh
BOITPOCHI Ha TIepBEIE 2-3 JTHs, OCTAaBHB MOCIEIHUN IeHb CBOOOIHBIM. VICTIOMB30BaTh €ro U MMOBTOPEHHS Kypca B IETIOM, YTOOBI
CHCTEeMaTH3UPOBATh MaTepHal, a TAKXKE JOYIUTh HEKOTOPBIE BOMPOCH! (KaK IMOKA3bIBAET OIBIT, IMCHHO 3TOTO JHS OOBIYHO HE
XBaTaeT JJIsl MOJIHOTO TIOBTOPEHUS Kypca).

OJHOM M3 TIaBHBIX 33124 B OpPraHM3aluK y4eOHOTo Ipolecca SBIsIeTCsl pa3BUTHE HHULUATHBBI, TBOPUECTBA H CAMOCTOSITEIIbBHOCTH
y cryneHToB. OCHOBO#1 B 3TOH paboTe ABIIETCS BBITOJHEHNE 3aIaHMI IT0 CAMOCTOATENFHOM padore. 310 popma yIeOHBIX 3aHATHH
CTI0co0CTBYET (POPMHUPOBAHHIO Y CTYICHTOB TEOPETHUECKOIO MBIIIICHNUS, YMEHHUS aHATTM3UPOBAThH U IIOHUMATh COAEPKAHUE U
CYIIHOCTb M3y4aeMOro Ipe/IMeTa.

Pemenne 3THX 3a/1a4 HEBO3MO)KHO 0€3 ITOBBIIICHHUS POJIH CAMOCTOSTEIBHOH padOTHI CTYACHTOB HaJl y9eOHBIM MaTepHajioM,
YCHIJIEHHS OTBETCTBEHHOCTH IPETIOIaBATENI 3 Pa3BUTHE HABBIKOB CAMOCTOSTEIBHOM PabOThL, 32 CTUMYIIHPOBAHHE
NpogheCCHOHAITBEHOTO POCTa CTYJIEHTOB, BOCIINTA-HUE X TBOPYECKOH aKTMBHOCTH M MHULIMATHBBI. BHepeHe B NPaKkTHKY y4eOHBIX
HPOrpaMM C TTOBBIIICHHOI 10JIel CaMOCTOATENBHOM pabOThl aKTHBHO CIIOCOOCTBYET MOIEPHHU3AINK y4eOHoro npouecca. [t sroro
Ha Kadezpe pa3paboTaHa CHCTeMa PAa3IMIHBIX AUAAKTHIECKIX CPEICTB aKTHBU3ALNH U YIIPAaBICHHS I03HABATEIbHOH
JeSATEIIbHOCTBIO CTYACHTOB.

JlabGoparopHbIie paOOTHI SBISIOTCS OCHOBHBIMU BHIaMH y4eOHBIX 3aHATHI, HAPaBICHHBIMH Ha SKCIIEPIMEHTAIEHOE
(mpakTHYecKoe) MOATBEPKACHNE TEOPSTHICCKHIX IOJIOKEHHUH 1 (hopMUpoBaHHe 00IIenpohecCHOHATBHBIX B PO ECCHOHATBHBIX
KoMrieTeHIMH. OHHU COCTaBISIOT BAXXHYIO YaCTh TEOPETHUYECKOH U MpodeccHoHaIbHOM MPaKTHUYEeCKON TTOATOTOBKH.




B nporecce mabopaTtopHoii pabOTHI Kak BHAa y4eOHOT0 3aHATHA CTYICHTHI BBITOIHSIIOT OJHO MM HECKOIBKO 33laHUH TOA
PYKOBOJICTBOM HPEIIOAABATENS B COOTBETCTBUY C N3y4aeMBIM COZICp)KaHUEM y4eOHOro MaTepraa.

ITpu BeIMOTHEHNH 00yYarOIIUMICS J1aOOPaTOPHBIX Pa0OT 3HAYMMBIM KOMITOHEHTOM CTaHOBSATCS IMPaKTHYECKHE 3aJaHUs C
HCTIONB30BAaHUEM KOMITBIOTEPHON TEXHHUKH, 1a00paTOPHO - MPUOOPHOro 000pYAOBAHHS U 1p. BeImonHeHne cTyjeHTaMu
nabopaTopHBIX paboT MPOBOAUTCS € ETbIO: POPMUPOBAHUS YMEHUH, TPAKTUUIECKOTO OMBITa (B COOTBETCTBUH C TPEOOBAHUSAMH K
pe3yibTaTaM OCBOSHUS! IUCLHUILINHBI, 1 Ha OCHOBAHHUH MEpedHs (QOPMHUPYEMBIX KOMIIETCHIINH, YCTaHOBICHHBIMHU pabodeit
MpOrpaMMO¥ TUCIUIUIMHBI), 0000IICHNS, CHCTeMaTH3aIiH, yTITyOJICHHS, 3aKPEIUICHHS TTOJyIeHHBIX TEOPETHIECKUX 3HAHUH,
COBEPIICHCTBOBAHUS yMEHHUI IPUMEHATH [OTyUCHHbIC 3HAHUS HA IPAKTHKE.

Cocras 3a1aHui Ju1s1 1a00paTOpHON pabOThI IOIKEH OBITH CIUIAHMPOBAH C PACYETOM, YTOOBI 32 OTBEJCHHOE BPEMsI OHH MOTJIH OBITh
BBITIOJTHEHBI KAYECTBEHHO OOJIBITMHCTBOM CTYICHTOB.

ITpu nnanupoBaHUY Ta0OPATOPHEIX PAbOT CIEAYeT yIUTHIBATh, YTO B XO/I€ BHIOIHEHHS 3aIaHUH y CTYACHTOB (DOPMUPYIOTCS
yYMEHHs U MIPaKTUIECKUH ONBIT PabOThI C pa3IMYHBIMU IPUOOpaMH, yCTaHOBKAMH, Ta00OPAaTOPHBIM 000pyJOBaHUEM, alNapaTypoi,
HpOrpamMMaMH U JIp., KOTOPbIE MOTYT COCTABIISTh YacTb NPO(ECCHOHATBHON MPaKTHYECKOH MOIrOTOBKH, a TaKkKe
HCCIIEI0BaTeNIbCKHE YMEHHS (HaOIr0aTh, CPaBHUBATH, aHAIM3UPOBATh, YCTAaHABIMBATL 3aBUCHMOCTH, JIETIATh BEIBOJIBI H
0000111eHHs, CaMOCTOATENIFHO BECTH UCCIIEJOBaHUE, O(OPMIIAT PE3yIBTATHI).

BrinonHennto 1a00paTopHbIX paboT MPEALIECTBYET IIPOBEPKa 3HAHUH CTY/ICHTOB - X TEOPETHIECKOH TOTOBHOCTH K BBIIOJIHCHUIO
3a7aHusL.

@DopMBI OpraHU3aIy CTYJICHTOB IIPH IIPOBEICHNH JTa00PaTOPHEIX paboT: GppoHTaANBHAS, TPYIIIOBas 1 MHANBHAyaIbHAs. [1pn
(hpoHTaNBHOI (hopMe OpraHU3aLMU 3aHATHI BCE CTYIEHTHI BBIIOIHAIOT OHOBPEMEHHO OJIHY U Ty e padoTy. [Ipu rpynmoBoii
(hopMe opraHnM3anUK 3aHATHH OlHA U Ta e paboTa BRIMOJIHETCS IpyHnaMu 1o 2 - 5 yenoek. [Ipn nanuBuayansHoi Gopme
OpTaHW3aINH 3aHATHI KKIBIH CTYICHT BHIIOIHACT HHINBHIYAJIHHOE 3a/JaHNUE.

Texymuit KOHTPOIb yueOHBIX JOCTIXKEHU 10 Pe3yIbTaTaM BITOTHEHHs J1JA0OPATOPHBIX pabOT MPOBOJUTCS B COOTBETCTBUH C
CHCTEMOM OlleHHBaHUs (PEHTHHIOBOW, HAKOIUTEIBHOH U Ap.), a Takke GopMaMH U MeToiaMH (KaK TPaJUIHOHHBIMU, TaK 1
WHHOBAIIMOHHBIMH, BKIIFOYast KOMITBIOTEPHbIE TEXHOIOTHH), YKa3aHHBIMH B paboyeii mporpaMMe TUCIUILTHHEL (Moayiis). Texyrumii
KOHTPOJIb IIPOBOAMTCS B NIpeJeiax y4eOHOro BpeMEHH, OTBEACHHOr0 paboYrM y4IeOHBIM IUTAHOM Ha OCBOCHHE THCIUIIINHEI,
PEe3yNbTaThl 3aHOCATCS B KypHA yueOHBIX 3aHATHIL.

OO0beM BpeMeHH, OTBOJIMMBIIT Ha BBINOIHEHNE JIA0OPaTOPHBIX PaboT, IIIaHUPYETCsl B COOTBETCTBUM C yueOHbIM 1aHoM OITOIT.
ITepeuens mabopaTopHbIX padoT B PITJI, a Tarke KOTMYECTBO YaCOB Ha WX MPOBEICHUE TOJDKHBI 00ECTIEIHBAThH PEATH3AIINI0
TpeOoBaHHUH K 3HAHUAM, YMEHUSAM U MIPAKTHYECKOMY OIBITY CTYJCHTA IO JUCHHUILINHE (MOLY0) cooTBeTcTBYIomEer OITOIL.

KypcoBas pabora sIBIsSI€TCS CAMOCTOATEIFHBIM TBOPYECKUM ITMCHMEHHBIM HAyYHBIM BHJIOM JEATEIFHOCTH CTYACHTA IT0 pa3paboTke
KOHKpETHOH TeMbl. OHa OTpaXkaeT MpHoOpPETEHHBIE CTYJCHTOM TEOPETHIECKHEe 3HAHMS U ITpakTHdeckue HaBbIku. KypcoBas pabora
BBITIOJIHACTCS CTYZACHTOM CAMOCTOSITEIILHO M0]] PYKOBOJCTBOM MPEIOAaBATEIs.

KypcoBas pabora, HapsIy ¢ IK3aMCHaMH ¥ 3a4€TaMH, SBIICTCS OIHOM U3 (OpM KOHTPOJIS (aTTECTAINH), TO3BOJIAIONICH ONMPEACIHTh
CTEIeHb ITOIrOTOBIEHHOCTH OyIyIIero crieruanicta. KypcoBsle paboThI 3aIUIAIOTCS CTyICHTAaMHU 110 OKOHYaHUH H3Y9eHHS
YKa3aHHBIX JUCLUUILINH, ONPEAeICHHBIX YI€OHbBIM ILIaHOM.

OdopmiieHre paboThI TOHKHO COOTBETCTBOBATH TpeOoBaHusIM. O0BeM KypcoBoii paboTsl: 25-30 crpanuil. CIIUCOK JIUTEpaTypbl U
IMpumoxenus B 00beM paboTsl He BXomAT. KypcoBas paboTa T0TKHA COIepKaTh: THTYIBHBIHN JIHCT, COAEpKaHUEe, BBEICHHUE,
OCHOBHYIO 9aCTb, 3aKJIIOUCHHUE, CIIUCOK JUTEPaTypsl, IpHiIoxkKeHue (pu HeooxoxumoctH). Kypcoast paboTa moieskur
PCLICH3UPOBAHUIO PYKOBOAUTEIEM KypcoBOil paboThl. PerieH3ust siBisieTcs: opHIHaIbHBIM JOKYMEHTOM H IPUKIIAIBIBACTCS K
KypCOBO# paboTe.

Temarnka KypcoBBIX paboT pa3pabaTeIBacTCsl B COOTBETCTBHH C YUCOHBIM IUTAaHOM. PykoBoauTes KypcoBOii pabOTHI JIHIIIE
MIOMOTAeT CTYJEHTY OIpeIeTUTh OCHOBHBIC HAIPABICHHUS PabOThI, OUEPTUTH €€ KOHTYPHI, YKa3bIBAaeT T€ HCTOUYHHKH, HA KOTOPEIE
CcllelyeT 0OpaTHTh [NIABHOE BHUMaHHE, Pa3bsACHSCT, TJC OTHICKATh HEOOXOJMMBbIC KHUTH.

CocTaBiIeHHBIH CIIMCOK HCTOYHUKOB HAYYHOH MH(OPMAITHH, ITOISKANTHN H3YIEHHIO, CIIEAYET ITI0Ka3aTh PyKOBOAUTENIO KypPCOBOH
paboTHL.

KypcoBast pabota cocToHT U3 I'laB U naparpadoB. BHe 3aBUCHMOCTH OT peliaeMbIX 331a4 ¥ BEIOPAHHBIX TOJXOI0B CTPYKTYpa
paboTHI JOJKHA COIEPIKaTh: TUTYIIBHBIN JINCT, COCPIKAaHNE, BBEICHNE, OCHOBHYIO YacTh; 3aKIIFOUCHHUE; CIIMCOK JINTEPATYPHL;
pUIoKeHue(s).

Bo BBeieHNN HEOOXOIUMO OTPA3UTh: AKTYaJIbHOCTh; 00BEKT; MPEAMET; IIeb; 3aJaul; METOMAbI HCCIEAOBAHHS; CTPYKTypa paboThL
OCHOBHYIO YacTh paOOThI PEKOMEHIYETCSl pa3/IeIuTh Ha 2 TJIaBbl, KXK/Jasi U3 KOTOPBIX JOJDKHA BKIIFOYATh OT JBYX J0 YETHIPEX
naparpados.

ConeprkaHne IJIaB ¥ X CTPYKTypa 3aBHCHT OT TEMbI U aHAJIM3UPYEMOTr0 MaTepHaa.

IlepBast rnaBa qOKHA UMETh 0030pPHO—AHATUTHICCKHUI XapaKTep U, KaK MPABUIIO, SIBISICTCS] TEOPETUUIECKOI.

Bropas riaBa mo 6oJbIei 9acTH pacKphIBaeT HACKOJIBKO 3TO BO3MOXKHO MPEIMET MCCIIEA0BaHMA. B Hell IPHBOIATCS IPaKTHYECKUE
JTaHHBIE TI0 TIPOOIEMATHKE TEMBI ICCIICTOBAHMS.

BriBozb! 0 OopMIISIOTCA B BUE HEKOTOPOTO KOIMYECTBA IPOHYMEPOBAHHBIX a03alleB, YTO MPUAAeT HEOOXOIUMYIO CTPOIHOCTh
U3JIOKCHUIO U3YYCHHOT0 MaTepuaia. B HIX NOABOJUTCS UTOT MPOBEIEHHON pabOThI, HEITOCPEACTBEHHO BHIBO/IBI, BEITCKAIOIINE U3
Bcel pabOTHI M COOTBETCTBYIOIINE BEISBICHHBIM MPoOJieMaM, TIOCTAaBICHHBIM BO BBE/ICHHUH 3aJ[a4aM paOOTHI; yKa3bIBaeTCs, C
KaKMMH TPYXHOCTSMH HPHIIUIOCH CTONKHYTHCS B XOJ/I€ HCCIIEIOBaHNUSI.

IIpaBuia Hanucanus 1 0QOPMIIEHHUS KypCOBOH paboThl periiaMeHTupyrorcs [lonoskeHreM o KypcoBoit pabote (poexTe),
yTBEpKIeHHBIM penieHreM Ydenoro copeta ®I'bOY BO I'AT'Y or 27 anpenst 2017 r.




