MHHWACTEPCTBO CEJLCKOT'O XO3MCTBA POCCUICKON ®EAEPAITIA
Dezepantaoe rocyrapcTeennoe GrokeTHoOe 00pa3oBaTeNbHOe YIPEHKICHHE
BRICTHETO 06pa30oBaHIA
«KYBAHCKHI T'OCYJAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
HMEHH H. T. TPYBHJIHHA» |

&
P N N
N iy v e
i Fhrag gl \?Gr

"“‘"ﬁ? !‘r’ﬂtf‘*’”

PaGouas nporpaMma JUCIUNIHHE
AHATHTHYECKAST XAMHAS

Hanpagnenwe MOArOTOBKE
05.03.06 Ixo/i0THSA N APHPOIONOIL30BAHUE

HanpagiteHHOCTE HOITOTOBKHA
«IKOJIOTHS H IPHPOIONO/IE30BANHE)

YpoBeHE BBICHIEr0 00pa3oBaHMs

6axkagaBpuaT

Dopma 00yueHHT

Kpacnomap
2021



Pa6ouas mporpaMma JMCLMIUIMHBL «AHAIMTHYECKas XMMHs» paspaboTaHa Ha OCHOBE
®I'OC BO — 6akanaspuar 1o HanpasneHuio noarotosku 05.03.06 Sxonorus ¥ NpUPOIONONL-
30BaHME, YTBEPIKIEHHOTO MpUKa3oM MHHHCTEpCTBA HaykW M Bhiciiero obpasopanus P® ot 7
aprycrta 2020 r. Ne 894, ¢ uameHeHUsIMH, BHECEHHBIMH NPHKa30M MHHHCTEPCTBA HAYKH M BBIC-
wero o6pasosanus P® ot 26 noadpsa 2020 r., Ne 1456.

ABTOD: )
[I.X.H., mpotheccop Kadeapbl XUMHH T, _ 2.A. Anekcanaposa

Pa6ouas nporpamma o0cyk/IeHa i PEKOMEH/I0BaHA K YTBEPKIEHUIO PELIEHUEM Ka(epbl XUMHH
or 17.05.2021 r., npotokoun Ne 8.

Sapenyrommi kadeapoi. ))/ .
A.X.H., mpodeccop /%f E.A. Kaiiropoaosa

Pa6ouas nporpaMmma o106peHa Ha 3aceJaHHH METOIMHECKOH KOMUCCHH (DaKyJIbTeTa arpOHOMUH H
sxonorun ot 07.06.2021 r., mportokos Ne 11.

[Ipencenarens &
METOIHYECKOH KOMHCCHH,
K.D.H., IOUEHT y H. B. IlIBbiakas

PyxoBoaurens
OCHOBHO#H npoghecCHOHANBHOM

00pa3zoBaTenbHON MPOrpamMMBbl, /
k.6.H., npodeccop ﬂ H. B. UepHsiesa

Va




1 Ieab 1 32124 0CBOEHUSA TUCHUILIUHBI

Leapro 0OCBOCHHUS TUCHUIUTAHBI «AHAJTUTHYECKAs. XUMUS» SBISICTCS HOPMUPOBAHIE KOM-
TUIEKCa 3HAaHWH O MPUHIIMIIAX, METOJaX aHAIUTHYCCKOH XMMUU M IPAKTHYECKUX HABBIKOB B IPO-
BEJICHUHM XUMHYECCKUX aHAIIH30B.

3amaun THCHMIUINHBI:

— (opMHUpOBaHUE y CTYJCHTOB COBPEMEHHBIX MPEICTABICHUI 0 METOAAX aHAlIN3a 00bEK-
TOB OKpY’Karomien cpesl (BO3ayXa, IPUPOAHBIX U CTOUHBIX BOJI, TOYBHI);

— TpUOOpeTeHHe 3HAHUI O TPUMEHEHHH METOJOB KaYeCTBEHHOTO M KOJIMYECTBEHHOTO XH-
MHYECKOT0 aHaJIM3a B KOJIOTHYECKOM MOHHUTOPHHIE JUIsi KOHTPOJIS 3arPsI3HEHHOCTH OKPYKaro-
IEN Cpeabl;

— TIOJIyYCHHE HABBIKOB PAKTHUECKOTO BEIOOPA M peaiu3aliii Hanbojee pairoHalbHbIX Me-
TOJIOB UCCJICIOBAHUS,;

— pa3BHTHE HayYHOT'O MBINUICHUS U OOIIETEXHHYECKOW 3PYIULINH, TO3BOJISIONINX PeIlaTh
MHOT000pa3Hble aHATMTUYCCKUE 3a]IauH;

— camMmocTosTenpHas paboTa ¢ HOBOW Hay4YHOH IUTEpaTypoii ¢ 06001meHneM e€ B Buze pede-
paToB M JOKJIAIOB HA CEMHHApaX M TEMaTHUECKUX KOH(PEPCHIHSIX.

2 IlepeyeHb MJIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHUs MO M CHUIIINHE, COOTHECEHHBIX
¢ IJIAHMpPYeMbIMH pe3yabTaTamu ocBoeHusi OIIOITI BO

B pe3ynbTare ocBOeHUS JUCHUILIMHBI «AHATUTHYECKAs XUMUSD» (HOPMUPYIOTCS CIIETYIO-
11€ KOMIIETEHINU:

OIIK-3. CriocobeH nmpuMeHsTh 0a30BbIe METOABI PKOJIOTHUYECKUX HCCIICIOBAHUM IS pe-
HIEHUS 337124 MPO(HEeCCHOHAIBHON AEATEIbHOCTH

[TKC-12 — ctoco6eH mpou3BOAUTH OIIEHKY aHTPOIIOTEHHBIX ¥ IPUPOIHBIX (DAKTOPOB OTac-
HOCTH I OKPYKarOIIeH Cpesibl U 310pOBbs HACEIECHHUS

B pesynbrare u3yueHus TUCHUILUIMHBI «AHAJIUTHYECKas XUMHUS» OOydarolluics roTo-
BUTCSI K OCBOGHUIO TPYJOBBIX (DYHKIIMI U BHIIIOJTHEHUIO TPYIOBBIX JCHCTBUA:

[Tpodeccuonanpubiii crangapt «CHeNHATUCT-TEXHOJIOT B 00JIACTH TIPUPOIO0OXPAHHBIX
(sxonornyeckux) 6morexnonoruin» (Ilpukaz Muntpyna Poccun ot 21 gexabpst 2015, Ne 10461H)

OT®: MOHUTOPHUHT COCTOSIHUS OKPYXAIOIIECH CPebl C MPUMEHEHUEM TPUPOTOOXPAHHBIX
OMOTEXHOJIOTHI

T® — ocymiecTBIECHHE IKOJIOTHYECKON OLIEHKHA COCTOSIHUSI MOHAI30PHBIX TEPPUTOPUNA U
BO3MOXXHOCTH ITPUMEHEHHS HAa HUX MPUPOIOOXPAHHBIX OnoTexHonoruid, A/01.6;

TJ1: ananu3 pe3yabTaToB UCCIEAOBAHUN TPUPOTHBIX 00PA3IIOB.

3 Mecto qucuunjmubl B ctpykrype OIIOII BO
«AHaTUTHYECKasi XMUMUS» SBISIETCS AUCHUILIMHONW YacTh, GOPMHUPYEMOH ydacTHHKaMU
obpazoBatensHbIx oTHOMEeHUH OITOIT BO nmoarorosku o0y4aromuxcs 1o Harnpasienuto 05.03.06

DKOJI0THUS ¥ PUPOJIOTION30BaHKE, HAIIPABIEHHOCTh «DKOJIOTHSI U IPUPOAONOIB30BAHUEY.

4 Oobem aucuunauHbl (72 gaca, 2 3a4€THBIX €TUHUIIBI)

Bunpl yue6HO# paboThI O06nbem, yacoB

KonrakTHas padora 53

B TOM YHUCIJIE:

— ayAUTOpPHAsI 110 BUAAM YU4E€OHBIX 3aHSATUI 52
— JIEKLIUH 22
— TIpaKkTU4YecKue (JabopaToOpHEIE) 30

— BHEAYJUTOPHAs




— 3a4eT 1

— DK3aMEeH

—3alUTa KypCoOBBIX paboT (MMPOEKTOB)
CamocrosiTesbHasi padora 19
B TOM YHUCJIE:
— KypcoBasi paboTa (IIpOeKT) —
— NIPOYHE BUJBI CAMOCTOSITEIbHON pabOThI 19
HToro no mucuuniuHe 72/2
B ToMm uncne B popmMe nmpakTHUeCcKOi MOArOTOBKH -

5 Conepsxkanue QM CHUTIINHbBI
[To mToram n3ydaeMoro Kypca CTyJIeHTHI (00yJaromuecs) Cal0T 3a49ET
JucuumunHa u3yvaercs Ha 1 Kypce, Bo 2-M ceMecTpe 1o yueOHOMY IIaHy OYHOU (POpMBI

00yJeHUsI.

Conep:kaHue U CTPYKTYPA IMCHUILIMHBI 110 0UYHO opme 00ydeHus

Bunbr yue6HOM paboThI, BKIIFOYAsI CaMO-
= CTOSATEIBHYIO PabOTy CTYIEHTOB M TPYIO-
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OCHOBHBIC TIOHSATHS, MeE-
TOIBI, 3aJa4d aHAJUTHYC-
ckoii xumuH. OCHOBBI Ka- OITK-3
1 YecTBEHHOro aHanm3a. Ko- ) 21 2 - - - 4 - -
. IIKC-12
JINYECTBCHHBIN aHaJu3,
KJaccu(ukanusi ero MeTo-
JIOB.
KavecTBeHHBIE  peakiuu.
2 KauecTBeHHEIH aHaJIu3 OIIK-3 2 2 - - - 4 - 2
. I[IKC-12
CMECH CYXHX COJICH.
I'paBumeTpryeckuii  aHa-
T3, €ro CYMHOCTb M Me- | ~or: o
3 toupl. OnpeneneHye BiIaru 2 2 - - - 2 - 2
b ITIPEA TIKC-12
U CyXOro BeIleCTBa B pac-
THTEJIBHBIX CHCTEMAX.
Turpumerpudyeckuii  aHa-
73, OCHOBHBIC TOHATHA, | (yor o
4 TEPMHUHBL,  TUTPUMETPHU. | p- 1y 2| 2 - - - 4 - 2
Metoapl  TUTpUMETpUYE-
CKOT'0 aHajau3a




Ne
n/n

Tema. OCHOBHBIE BOIIPOCHI

dopmupyemMbie KOMIETCHITHH

Cemectp

Bunbr yue6HOM paboThI, BKIIFOYAsI CaMO-
CTOSITENIbHYIO PabOTy CTYIEHTOB U TPYIO-

€MKOCTb (B yacax)

JICKOUN

B TOM 4YHCIIe B (popme mpak-

THYECKOU MOJATOTOBKH

THYECKOU MOJATOTOBKH

MPAKTUYCCKHUE 3aHITHS
B TOM 4YHCIIe B (hopme mpak-
71a00paTOPHBIC 3aHATHUS

B TOM 4HcCIie B (hopMe TpaK-

TUYECKOU NOATOTOBKU

caMOCTOsTeNIbHAas paboTa

KucnotHo-ocHOBHOE aIu-
JTUMETPUYECKOE TUTPOBA-
Hue. OnpeneneHue TUAPO-
KapOOHATHOW IENOYHOCTH
BOJbI AIMJIUMETPUUECKUM
TUTPOBAHUEM.

OIIK-3
IIKC-12

Teopusi KHUCIOTHO-OCHOB-
HBIX HHAUKaTopoB. Kpu-
Bbl€ TUTPOBAHUSI.

OIIK-3
IIKC-12

AJNKaIMMETpU4YECKOE THUT-
pOBaHUe IpH ONpeAeTICHUN
OPraHUYeCKON KHUCIOTHI B
e€ TeXHMYEeCKuX o0pasiax.

OIIK-3
IIKC-12

Kommiekconomerpuye-

ckoe TutpoBanue. Kom-
TUIEKCOHBI — TUTPAHTHI H
UHAUKATOPBl KOMILJIEKCO-
HoMmeTpuu. OmnpeneneHue
o0men KECTKOCTU BOIBI
METO/IOM  KOMILJIEKCOHO-
METPUYECKOTO TUTPOBAHHUS

OIIK-3
IIKC-12

OKHUCIHUTENBHO-BOCCTAHO-
BUTEIbHOE  TUTPOBAHUE
(Penoxkcmerpust) Ilepman-
raHaTOMETPUYECKOE OIlpe-
JIeJIeHUe JKellie3a B pac-
TBOpE coiu Mopa.

OIIK-3
IIKC-12

10

Metoapl mpobooTOOpa U
npobonoaroroBku. OTdop
npo0 NPUPOIHBIX OOBEK-
TOB,  TPaHCIOPTUPOBKA,
XpaHEHue, MOJrOTOBKAa K
XUMHYCCKOMY AHAJIN3Yy.
OCHOBHBIE METOIBI pa3fie-
JIEHWsT U KOHLEHTPUPOBA-

HU.

OIIK-3
IIKC-12




Bunbr yue6HOM paboThI, BKIIFOYAsI CaMO-
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Mertponorus B aHaJIuTHYE-
CKOM XMMHH, CTaTHUCTHYE-
ckasi 00paboTKa pe3ysbTa-
TOB aHaim3a Merpomoru-
yeckue  xapakrepuctuku | OIIK-3
11 2| 2 - - - - - 2
metonoB aHanusza. Kpure- | IIKC-12
puil  BOCTIPOU3BOJIUMOCTH
pe3yapraTtoB. Buasl 1mo-
TPEIIHOCTEN U CIIOCOOBI X
ydera.
NTOI'O 22 | - - - 30 |- 19

Conep:kaHue ¥ CTPYKTYpPa IMCHUIUIMHBI: JIA00OPATOPHBbIE 3aHATHS 10 0YHOI (popme
00yueHust
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5 2 2
KaTopsbl. Penienue 3amay. IIKC-12
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AJIKaTUMETpUYECKOETUTPOBAHKE, TUTPAHTHI U uHaU- | OIIK-3
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2= JlabGopatop-
Ne S =
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OIIK-3
9 Huey.lIpaBuna mondopa TUTpaHTa U MHIUKaTopa. Pac- 2 2
N ITKC-12
YETHI.
KommekconomeTpuueckoe TUTpoBaHWe, TUTpaHThl, | OIIK-3
10 2 2
VHJIUKATOPBI. IIKC-12
1 Omnpezenenne 00IIeH )KeCTKOCTH BOJIBI. OIIK-3 ) )
ITKC-12
IlepmanranaTomeTpuyeckoe TUTpoBaHue, TUTpauThl, | OIIK-3
12 2 2
VHJIUKATOPBI. IIKC-12
13 Omnpenenenne xene3a (1) B pactBope conm Mopa. OIIK-3 ) )
ITKC-12
14 Mertoap! npo6ooTOOpa 1 MPOOOIOATOTOBKH. OIIK-3 ) )
ITIKC-12
Bunb norpemHocteit u criocoOw! ux yuera. Pemenne | OITK-3
15 2 2
3a7ad4. IIKC-12
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6 IlepeyeHb y4eOHO-METOAMYECKOr0 O0ecmeYeHUs I CAMOCTOSITeJIbHOM PadoThl
00y4YaAOIIHUXCS 10 TUCHHILINHE

MeToaunyeckue ykazaHus (1J1s1 CAMOCTOATEIbHON padoThI)

. AnekcanmpoBa,d. A. MynbTUMEIUHHBIE JICKITUN TI0 AHATUTUYECKOW XUMUH TSI CTYACHTOB, 00Y-
YaIOIUXCcA M0 crel. «KOJIOTUS U IPUPOAOINOIb30BaHUEY: DIEKTPOHHOE yueOHOoe ocodue. / D.
A. Anekcanaposa. — Ky6l'AY, 2013. Pexum JIOCTYyTIA:
https://edu.kubsau.ru/file.php/105/Multimed. lekcii_po_analit._khimii_dlja_spec. EHkologija_a
vtor_Aleksandrova EH.A.pdf.

AnexcanapoBa D. A., Haymosa I'. M. YueOHOe mocoOue Mo HEOPraHUIECKOW M aHATUTUYECKOM
XUMHH TSI CAMOCTOSITENIbHON pabOThl CTYJIEHTOB SKOHOMHUYECKOTO U OMOJIOTHYeCKOro (akyib-
TETOB JIHEBHOTO ¥ 3a04yHOr0 oTAeneHui. — Kpacnomap: M3n-so Kyol'AY, 2010.

. AnexcanmpoBa D. A., l'aiinykoBa H. I'. XpomaTorpaduueckuii aHanu3 B arpo3Koyioruu/ DJek-
TpoHHOoe  yuyeOHoe mocobme.— Kpacnomap: KyoI'AY, 2013. Pexum  pocryma:
https://edu.kubsau.ru/file.php/105/03_03.07.13/13 KHromatograficheskii_analiz_v_agroehkolog
11.AleksandrovaEHA.GaidukovaNG.pdf

lNaiinyxosa H. I'., CunopoBa U. . «OCHOBHBIE MOHATUS TUTPUMETPUUECKOTO aHainu3ay. —Kpac-
Honap: M3a-so Kyol'AY, 2008—42 c.

. TaninykoBa H. I'., CugopoBa U. . «KucnotHo-ocHoBHOe TUTpoBaHue». — Kpacnonap: M3a-Bo
Ky6I'AY,2008. — 53 c.



https://edu.kubsau.ru/file.php/105/Multimed._lekcii_po_analit._khimii_dlja_spec._EHkologija_avtor_Aleksandrova_EH.A.pdf
https://edu.kubsau.ru/file.php/105/Multimed._lekcii_po_analit._khimii_dlja_spec._EHkologija_avtor_Aleksandrova_EH.A.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/13_KHromatograficheskii_analiz_v_agroehkologii.AleksandrovaEHA.GaidukovaNG.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/13_KHromatograficheskii_analiz_v_agroehkologii.AleksandrovaEHA.GaidukovaNG.pdf

6. Kaiiroponosa E.A., Cunoposa N.1., Komenenko H.A., Kocanok H.E. Teopernueckre 0CHOBBI 1
WHUBUlyaJIbHbIC 3aJaHUs 110 HEOPraHUYECKOW U aHanuThuuecko xumun. — Kpacnonap: U3a-so
Ky6I'AY,2013. Pexxum JIOCTYyTIA:
https://edu.kubsau.ru/file.php/105/03 _03.07.13/16_Teoreticheskie osnovy_i_individualnye zada
nija_po_neorganicheskoi_i_analiticheskoi khimii.KaigorodovaEA_Sidorovall KoshelenkoNA.
pdf.

7. Kaiiroponosa E. A., Cunoposa 1. U., Komenenko H. A., Kocsnok H. E. Heopranndeckas u ana-

JTUTHYECKAss XUMUs. TeopeTHdecKre OCHOBBI M 3aJJaHus JUIsI KOHTPOJILHBIX paboT. — KpacHomap:
Nzn-Bo Ky6I'AY,2011.

7 @OHI OLIEHOYHBIX CPEACTB /IJIsl MPOBEeHUS MPOMEKYTOYHOM aTTeCTAIMU

7.1 llepeyeHb KOMIETEHUMH ¢ yKa3aHMeM 3TanoB uX (GopMupoBaHHMs B Ipouecce
ocsoenus OIIOII BO

Otanbl pOpMUPOBAHUS U TPOBEPKU YPOBHS CHPOPMHUPOBAHHOCTH
Howmep cemectpa* KOMITETEHIIUH 10 IUCLMIUIMHAM, IPAKTUKAM B MPOLIECCE OCBOCHUS
OI1OIT BO
OIIK-3. CriocobeH mpuMeHsITh 6a30BbIE METOIbI SKOJOTHUCCKUX UCCIEIOBAHUMN ISl pEIICHUS
3a/1a4 npodecCHOHATBHON IeATeIbHOCTH
AHanuTH4YeCcKask XUMHUs
buounnnukanusa
buomonuTOpUHT
MeTo/1bl KOJTOTHYECKUX UCCIIETIOBAHUI
2,4 O3HakoMuUTENbHAS TPAKTHKA
8 [ToaroToBka K mporeaype 3aluThl ¥ 3alUTa BBITYCKHON KBaIu(u-
KaIlMOHHOU pabOTHI
[MKC-12 — cnoco6eH mpou3BOIUTE OLIEHKY aHTPOTIOTEHHBIX M MIPUPOAHBIX (DAKTOPOB OMACHO-
CTH JUJIsl OKpY’Kalollel Cpe/ibl U 310pPOBbsl HACeJICHUs
AHanuThueckasi XuMus
DKOJIOTHUS )KUBOTHBIX
DKOJI0TUsl MUKPOOPTraHU3MOB
DKOJIOTHS paCTEHUI
OcHoBBI OM00E30MTaCHOCTH
buonnaukanus
buomoHHUTOpUHT
DKOJIOTHS YeI0BEKA
Buopaznoobpazue
DKojorudeckasi TOKCUKOIOT S
DKOJIOru4ecKasi SMUIEMHUOJIOT s
TexHonornueckas (IpOEKTHO-TEXHOJIOTHYECKAsl) TPaKTUKa
[IpenaumioMHas npakTuKa
[ToaroroBka K mpotiierype 3aliThl U 3alIUTa BBITYCKHON KBaIu(u-
KallMOHHOM paboThI
* HoMep ceMecTpa COOTBETCTBYET dTany (opMHUpPOBaHUS KOMIIETEHIIUN

2
5
5
7
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https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf

7.2 Onucanue nmokasareJieil 1 KpUuTeprueB OLlEeHUBAHMSI KOMIIETEHIIUI HA Pa3JIMYHbIX 3TaNax
uX (popMHUpOBaHMS, ONUCAHNE KAJIbI OLIEHUBAHUS

[Inanupye-
MBIE PpE3YIlb-
TaTbl OCBOE-
HUS KOMIIE-
TEHLIUU

YpoBeHb OCBOEHUS

HEey/10BJIe-
TBOPUTEIHHO
(MUHMMAJTb-
HBEII HE JH0-
CTUTHYT)

YIOBIIETBO-
PUTEIBHO
(MUHHMAJTb-
HBIA TTOPOTO-
BBII)

XOPOIIO
(cpenuuii)

OTJINYHO
(BBICOKMIN)

Onenounoe
CPEeNCTBO

OIIK-3. CnocobeH npuMeHATh 6a30BbIE METO/IBI AKOJIOTHUYECK
3a/1a4 npodecCHOHATBHON IeATeIbHOCTH

WX UCCJICIOBAHMM JJISI pEeUICHUS

OIIK-3.1
IIpumensier
0a3oBEIE Me-
TOABI DKOJIO-
THYECKUX HC-
clieOBaHUi
JUISL PEUICHUS
3ajad  Mpo-
(dheccroHab-
HOH JesTelb-
HOCTH

YpoBeHb
3HAHUM HIXKE
MHHUMAJTb-
HBIX Tpebo-
BaHHH,
HMEJIH MECTO
rpyobIe
OIMOKH
I[Ipu peme-
HHM  CTaH-
JTapTHBIX 3a-
JIad HE TMpo-
JIEMOHCTPH-
pOBaHbI  OC-
HOBHBIE yMe-
HHS, HMECIIH
MECTO  Tpy-
Oble OIIMOKH,
HE  mpoje-
MOHCTPHPO-
BaHbl  0azo-
BbI€ HABLIKH

Munu-
MajlbHO JI0-
MMYCTUMBIN
YpOBEHb 3Ha-
HUM, J0my-
IIECHO MHOI'0
HErpyOBIX
OIIIMOOK.
[Tponemon-
CTPUPOBAHBI
OCHOBHEIE
yMEHHUd, pe-
IIEHLl THIIO-
BBIC 3aJauM.
Nmeercs mu-
HUMAJILHBIN
Ha0bOp HaBBI-
KOB ISl pe-
IIEHUs CTaH-
JapTHBIX 3a-
Jad ¢ HEKOo-
TOPBIMHU
HegoYeTaMH

YpoBeHb
3HaHUH B
o0BbeMe, co-
OTBETCTBYIO-
meM po-
rpaMMe TMoj-
TOTOBKH, JI0-
MyIIEHO He-
CKOJIbKO He-
rpyOBIX OIIH-
ook. IlIpone-
MOHCTPHUPO-
BaHBI BCE OC-
HOBHBIC yMe-
HUSI, PEIICHBI
BCE  OCHOB-
HBIC 3aJ1a49U C
HETpyObIMU
OIIMOKaMH,
MIPOJIEMOH-
CTPHUPOBAHBI
0a30BbIC
HaBBIKH TIPH
pelieHnn
CTaHIAPTHBIX
3a/1a4

YpoBeHb
3HaHUH B
o0beMe, co-
OTBETCTBYIO-
meM po-
rpamMme Moj-
FOTOBKH, 0O€3
OIIIMOOK.
[Tponemon-
CTPUPOBAHBI
BCC  OCHOB-
HbIE YMEHUS,
perieHsl  Bce
OCHOBHEIC 3a-
Ja4yd  Cc  OT-
JCIbLHBIMA
HecyIIe-
CTBCHHBIMU
HEJI0YCTaMH,
IIponemoH-
CTPHUPOBAHBI
HABBIKK TIPH
perieHun He-
CTaHJIaPTHBIX
3a71a4

TecTsr;
Pecdepartsr;
Beinonnenue
naboparop-
HBIX paboT
WHWBUIyallb-
HBIX TPaKTU-
YECKUX
YOpaXHEHHUN 1
3a/1a4;
KonTposbhbie
paboTsl;
Keiic-3amanne;
Bomnpocer u 3a-
JaHUS JUISt
MIPOBEICHUS
3ayeTa

ITKC-12 — cniocoGeH mpon3BOAUTH OIIEHKY aHTPOTIOTEHHBIX U MPUPOIHBIX (DAKTOPOB OMACHO-
CTH JJI1 OKPY’KAIOIIEeH CpeJibl ¥ 3J0POBbsI HACEJICHUS




YPpOBEHb OCBOEHUS
[TInanupye-

HeyJI0BJIE- YIIOBJIETBO-
MBIE€ PE3YIb-

TBOPHUTEIHHO | PUTEIBHO OnenouHoe
TaThl OCBOE- XOpOIIO OTIIUYHO

(MuHUMATL- | (MUHHMAJTh- . . CPENCTBO
HHUS  KOMIIe- . N (cpenuuit) (BBICOKMI)

HBIi HE JI0- | HBII MOpOTO-
TEHIIUU .

CTUTHYT) BBII)
IIKC-12.1 YpoBeHb Munu- YpoBeHb YpoBeHb TecTsr,
OneHuBaeT 3HaHU{ HWKE | MAJILHO  JIO- | 3HAHUU B | 3HaHuH B | Pedepartsr;
AHTPOIIOTEH- | MUHUMAallb- | IyCTUMBII o0beme, co- | oObeMe, co- | BeimonHenue
HblE U IMIPHU- | HBIX TpeOo- | ypOBEHb 3HA- | OTBETCTBYIO- | OTBETCTBYIO- | JlabopaTop-
ponHble (ak- | BaHUH, HUHM, JOmMy- | €M  Mpo- | IeM  Mpo- | HBIX pPaboT H
TOpbl  OMac- | UMEIU MECTO | IIEHO MHOTO | rpaMMe TMOJ- | TpaMMe MOJI- | MHAUBHUAYallb-
HOCTH  JUIsl | TpyOBIe HErpyObIX TOTOBKH, JI0- | TOTOBKH, 0O€3 | HBIX IPaKTH-
OKpYIKaro- OIHUOKHU OIHOOK. MyIIEHO He- | OIIMOOK. YECKUX
wei cpeapl U | [Ipu  peme- | [Ipogemon- CKoJIbko He- | [Tponemon- YOPaXHEHUN U
3/10pOBbS HUU  CTaH- | CTPUPOBAHbl | IPyOBIX OLIM- | CTPUPOBAHBI | 3a7ady;
HaCeJICHUS JTapTHBIX 3a- | OCHOBHBIE 6ok. Ilpome- | Bce  ocHOB- | KoHTpOnbHBIE
[IKC-12.2 Ta4 HE TPO- | YMEHHsI, pe- | MOHCTPUPO- | HbIe yMEHHUs, | paOOTHI;
[Ipumensier | AEMOHCTpH- | IIEHBI THUIO- | BaHBI Bce Ooc- | pemeHbl Bce | Kelic-3amanue;
METO/IbI poBaHBl OC- | BbIE 3a/laydl. | HOBHBIE yYMe- | OCHOBHBIE 3a- | Bompocs! u 3a-
uaeHTH(UKa- | HOBHbIE yMme- | IMeeTcsi MH- | HUSI, PEIICHBI | 1a4yll C OT- | JaHUSA TUTS
LMY BPEIHbIX | HUSA, UWMENH | HUMaJbHBIA | BCE  OCHOB- | JI€JIbHBIMU POBEJCHUS
00BEKTOB MECTO Tpy- | HA0Op HaBHI- | HBIE 33J]a4H C | HECYIIIe- 3adera
OKpYIKaro- Oble OIMMOKH, | KOB ISl pe- | HerpyObIMA | CTBEHHBIMH
menl cpensl; | HE  Mpoje- | IIEHUS CTaH- | OMOKaMH, | HeJOoYeTaMH,
METOJIUKH MOHCTPUPO- | JAPTHBIX 3a- | MPOJIEMOH- [Iponemon-
OLIEHOK BaHbl 0a30- | J1a4 C HEKO- | CTPUPOBAHBI | CTPUPOBAHBI
pUCKa, KOH- | BbIC HABBIKH | TOPBIMU 6a3oBble HaBbIKU TIpU
TpOIs u HEJOYeTaMH | HAaBBIKA TIPH | PEIICHUU He-
OOpBLOBI c pereHun CTaHIAPTHBIX
BPEIHBIMU CTaHJIAPTHBIX | 33724
00BEKTAMHU 3a7a4

7.3 TunoBble KOHTPOJIbHbIC 3aJaHHUS WJINM HMHbIe MaTepuajbl, HEOOXOAMMbIE IS
OLIEHKHU 3HAHMH, yMEHUIl, HABBIKOB, XapaKTePHU3YyOUIUX 3Tanbl POPMUPOBAHUS KOMIIETEH-
nui B npouecce ocsoenus OIIOII BO

Keiic-3apanns
«KoMIuiekconomepus»
OmnbIT «Onpenenenne o0uiei skeCTKOCTH BOAbD)

Cywinocms memooa. OOIIYIO 5K€CTKOCTh BOJIbI ONPEAETSIOT TUTPUMETPUUECKIM METOJIOM,
UCTIONB3Ys B KauecTBe TUTpaHTa KomruiekcoH III (BATA). TutpyroT Boxy pacTBOPOM KOMILIEK-
cona I B mpuCyTCTBUM MHIMKATOPA XPOMOT€HA YEPHOTO U OMPEACIISIIOT CyMMapHOE COJIEpKaHNE
B HEll MOHOB KaJIbLIUSI ¥ MarHus. MIHOAUKAaTOp XpOMOTEH YepHbI 00pa3yeT ¢ HOHaMU MarHus U
KaJIbIUsl KOMIUIEKCHBIE COEIMHEHHs] BUHO-KPACHOT'O 1[B€Ta B aMMHUayHOM cpejie:

Ca?" + HInd >~ = Calnd ~ + H"; Mg?" + HInd >~ = MgInd ~ + H".

KoncTanTsl yeToitunBocTr KommekcoB Ca’" 1 Mg? ¢ MHIMKaTOpOM PaBHBI COOTBETCTBEHHO
2,6-10°u 1-107. BenuuuHa KOHCTAaHT ycToiunBOCTH KoMIuiekcos Ca’' u Mg?' ¢ koMmekcoHoM
1 (/ITA) na nopsanok 6omsmte (3,7-107 u 5-10%). TToaToMy Ipu TUTPOBAHKUH KOMIITIEKCHI METaJI-
JIOB C MHAMKATOPOM pa3pylIaloTcs U 00pasyroTcs Oonee npounslie komriekes! ¢ OATA (npu pH
10): Calnd ~ + Nax[H2Y] = Nap[CaY] + HInd > + H".

10



B Touke 5KBHBaJIEHTHOCTH BUHHO-KpacHasi OKpacka pacTBOpa CMEHSIETCS CHHEH BCIIEICTBUE
HAKOIUICHUS aHUOHOB WHANKATOPA.

PeakTuBsl u o6opyaoBanue: komriekcon I (3ATA) 0,05 H., XxpoMoreH 4yepHBIA, aMMH-
aunslii Oydep (NH4ClI 20 r. + NH4OH 80 mi 25% B 1 1. pactBopa), OropeTka co IITaTUBOM, KO-
HUYECKas KoJI0a A1 TUTpOBaHUs, iurieTka Ha 100 mit.

Xoa ompenenenusi: [loocomoexa 6Oropemku k pabome. TIaTeIbHO BBIMBITYIO OIOPETKY
JBKBI OTOJIOCHUTE HEOONBbIIMMH TopuusiMu pactBopa DJITA mis ynaneHus OCTaTKOB BOJIBI.
[Tonp3ysicb BOPOHKOH, HAIIOJIHUTE OIOPETKY TUTPAHTOM TaK, YTOOBI MEHUCK €r0 OBbLIT HECKOJIBKO
BBIILIE HYJIEBOTO JIEJICHUA. 3all0JIHUTE PaCTBOPOM TUTPAHTA OTTSHYTYIO TPYOKY, BEITECHUB U3 HEe
My3BIPHKU BO3yXa. 3aTeM yOepuTe BOPOHKY, TaK KaK C HE€ MOXKET KaraTh PacTBOP, U, BBITYCKast
aumHAd TuTpanT D/ TA, ycTaHOBUTE HUKHUM Kpall MEHHCKA Ha HYJIEBOM JieJieHUuU. B TakoM co-
CTOSIHUM OIOpeTKa ToToBa K pabote (1MoaApoOHOE ONMMCAaHUEe ¢ PUCYHKAMU CMOTPUTE B yueOHUKE
AunexcannpoBoit D.A., NaiigykoBoit H.I'. AHannTyeckas xumus. TeopeTnyeckue OCHOBBI U Jia-
OoparopHblii mpakTukyM. B 2 kamrax. Kaural. Xumuueckue metonpl aHanusa, M3aarenbcTBoO
«KomocCx»: 201 1r. 1I-e u31.).

Omnpenenenne ood1eii skecTkocTd Boabl. OOpaser; uccieayeMoit Boasl 00bemom 100 M
MEePEHOCST MHUIETKON B KOJIOY NI TUTPOBAaHMS, MPUOABISIOT 5 MJI aMMOHMWHOU OydepHoi
CMecH, BHOCAT Ha KoHuuke mmmarens 20-30 Mr unaukaTopa XpoMoresa uepHoro u tutpyror 0,05
H. pacTBOpoM KomruiekcoHa IIl 1o mepexoia BUHHO-KPAaCHOM OKPacKH UJIKOCTH B CHHION0. [1o-
BTOPSAIOT TUTPOBaHUE 2—3 pa3a U U3 CXOASAIIUXCSI OTCUETOB HAXOAAT CPEIHEE.

3adanue. 3anucv 0aGHHBIX ONbIMA.
1). 3a"HecuTe naHHBIC TATPOBAHUS B TAOJIHILY.

NeNolc(DITA), :{’J(IB"”"‘)’ Vi (QATA) M Ko, MMOJIB/IT
0,05 100

> 0,05 100

3 10,05 100

Cp.

2). Paccunraiite 3Ha4enue 00Mmeil sKxecTkocTH Boabl XK, = ¢ (Ca?" + Mg?") [ Mmons/a]mo dopmye:
Ko =c(BATA) - Viep(BATA) - 1000 / V(Bozas1),

rae ¢(DATA) — monsipHast KOHIIGHTpalusl SKBUBAJICHTOB pacTBopa KomriuiekcoHa I, H; Viep —
cpenHee 3HayeHHe 00beMa pacTBOpa KOMIUJIEKCOHA, 3aTPAYeHHbIN Ha TUTPOBaHHE CYMMAapHOIO
COJIep>KaHUsl MOHOB KaJIBIUSI M MarHUsl, MIT;

V(Bozb1) — 00b€M BOJIBI, B3ATHIN ISl TATPOBAHUS, MJI.

3). Ha ocHoBaHMM Ki1acCUpUKALMK BOABI 110 KECTKOCTH, OLIEHUTE KaueCTBO UCCIIEAYEMOM BOJIBL,
IIPUTOJHOCTH €€ B MUILY U JJI1 TEXHUYECKUX LEJICH.

3anaHus 1J151 KOHTPOJIbHBIX PadoT
(ITonrotosneno15 BapuantoB. OTBETH TPEOYIOT 0OOCHOBAHMS)
[IpuBonuTcs BapuaHT | B KauecTBe npuMepa

BAPUAHT 1

1. I'paduueckas 3aBucuMocTh pH oT 06beMa 106aBICHHOTO TUTPAHTA— 3TO

a) CKauOK TUTPOBaHUS; 0) KpUBask TUTPOBAHMUS; B) JIMHUS HEUTPAIBbHOCTH; T') KpUBAast SKBUBAJICHT-
HOCTH.

2. B nporiecce TUTPOBaHMSI pacTBOP TUTPAHTA MO KAIUIAM J0OABISIOT U3:

a) MUTETKU; 0) TPYyIIN; B) OIOPETKH; T) MEPHOM KOJIOBI.

3.PacTBOp TUTpaHTa, KOTOPHIN HEJNIB3s IPUTOTOBUTH 110 TOYHON HABECKE HA3bIBAIOT
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a) CTaHJIapTHBIM; 0) CTAaHIAPTU3UPOBAHHBIM; B) (UKCAHAIBHBIM; T')0y(hepHBIM.
4.AMMmuaunslii 0ydep npeacTapisier co0oi CMech. ..

a) NH4OH+NH4C1 6) NH4OH+NaCl 8) NH4OH+NaOH

r) NH4CIl+(NH4)2CO3 1) NH4CI+HCl

5. MOMEHT OKOHYaHHMS PEaKIMU B TATPUMETPUU HA3BIBAETCA ### TOUKOM

6. MoJIIpHYIO KOHLIEHTPAIMIO SKBUBAJICHTOB PACCUUTHIBAIOT IO (hopMyIIe:

2) T = m(pacTB.BELIECTBA) 6) 6 = m(pacTB.BeLIECTBA)

V(pactBOpa) m(pacTBopa)

n(pacTtB.B€IICCTBA n ACTB.BCIIICCTBA
B)C = (p 11 )FC= ks (P it )

V(pacTtBopa) V(pactBopa)
7. 3ajaun KaueCTBEHHOTO aHaJIn3a
a) OTpeJIeNICHNE cocTaBa MpoOkl 0) oOHApYKEHHE KAaTHOHOB M aHMOHOB B MPO0OE B) OOHApYKEHNE
IpOIIeHTa MpUMeceil B IPoOeT) onpeieNieHe COOTHOIICHUS! KOMIIOHEHTOB B IIpo0e
8. HauMeHbIiee 0OHapyXKMBaeMO€e KOJIMYECTBO HOHA JAHHOW peaKIMeil BeIpaxaeT ### MUHUMYM
9. Cnaboe ocHOBaHME THUTPYIOT CHIBHOW KUCIOTON C MHAUKATOPOM
a) MeTwiopamxem 0) herondramenHom
B) XPOMOI'€HOM T') MypEKCHUIOM
10. TlepmaHraHaTOMETPUYECKOE TUTPOBAHUE PEKOMEHIYETCsl MpoBOAUTH 1pu pH a) = 7 6) <7B)
>7r) moooM
11.Touky SKBUBaJICHTHOCTH B KOMITJIEKCOHOMETPHUH ONPEIEIISIOT C TOMOUIBI0 HHAUKATOPOB
a) MeTHIopamka 0) XpoMoreHa B) Mypekcua r) peHoadranenHan) Jakmyca
12. IIpouecc MOCTENEHHOrO0 MPWJIMBAHKUS PacTBOpa TUTPAHTA K MCCIEAYEMOMY pacTBOPY Ha3bl-
BAIOT ##H#
13. UzpacxogoBano 10 mn0,5 H. pacTBOpa I1aBeIeBOM KUCIOTHI HA TUTpoBaHWE 20 MJI pacTBOpa
KMnO4 konnienTpanueii: a) 0,025 1. 6) 0,05 1. 8) 0,5 1. 1) 0,25 H.
14. MonsipHas KOHIEHTpaLMs pacTBOpa NpH pacTBOpeHUU 42,5 T HUTpaTa HATPUS B OJHOM JIUTPE
pacTBopa paBHa
a)0,056) 0,5 8)1,51)1,01) 2,0
15. B xozne ananm3a kapOOHAThI BTOPON aHATUTUYECKON TPYIIIBI KATHOHOB PacTBOPSIOT B
a) HC1 6) H2SO48)HNOs3 1) CH3;COOH

TecThl

Tecmogblit KOHmMPOJIb RO OCHOBHBIM MEMAM AHATUMUYECKOU XUMUU.

baza TecTOB MO aHAIWTUYECKON XHMHUHU MOATOTOBJICHA B CHCTEME TECTHPOBAHUS
«INDIGO» Indigo Software Technologies, http://indigotech.ru/. locTymnna njst cTy1IeHTOB B TJ10-
6anbHOM cetn KyOI'AY 1 KOMIBIOTEPHBIX KJIaCCaX YHHUBEPCHTETA.
TuImoBkIe TECTHI TTO OTIEIBHBIM TEMaM HEOPTaHMYECKOW XUMHHU TIPUBOJISATCS Jajiee

KauecTBeHHbIH aHAIN3

1. 3agaun KaueCTBEHHOTO aHAIM3a

a) OIpeICIICHHE COCTaBa MpoObl 0) OOHAPYKEHNE KATHOHOB U aHUOHOB B TIpo0e

B) oOHapyxeHue % npumeceit B npode r) onpeeneHne COOTHOMEHHsI KOMIIOHEHTOB B Ipo0e
2.06HapyXxeHHe UOHOB B JII000W MOCIEeI0BAaTEIbHOCTH B OTJENIBHBIX MOPIHUSAX aHAIN3UPYEMOTO
pacTBOpa Ha3bIBAETCS AaHATU30M

a) CEJICKTUBHBIM 0) CHCTEMAaTHUYECKHUM B) CHIEITU(DUUECKHUM T') IPOOHBIM

3. Karuonsl K" 00Hapy»KHBAIOT C TIOMOIIBIO PEAKTUBA

a) NaHPO4 6) Na3[Co(NO2)s] B) Na[Sb(OH)s] r) NaOH

4.Ko BTOpOI aHAIMTUYECKON I'PyIIe aHHOHOB OTHOCATCS

a) SO; 6) CI'B)NO; r) Brn) CO?”

5. B xone ananuza kapOboHAThl BTOPO aHATMTHYECKOU IPYIITBI KATHOHOB PACTBOPSIOT B
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a)HCl1 6)H2S048)HNO3;r)CH3COOH
6. I'pyIIoBeIM peareHTOM Ha BTOPYIO TPYIITY KATHOHOB SIBIISIETCS
a) (NH4)2S04 6) (NH4)2CO3B) (NH4)3PO4 1) NH4NO3
7. K nepBoii aHaIUTUYECKON Ipyna KAaTHOHOB OTHOCSTCS
a) Ba**6) K" 8) Na'r) NH4 1) Ca®*
8. PeakTHBOM Ha XJIOPHUJI-MIOH SIBIISIETCS
a) ruzpokcuy 6apus 0) cynbhar aMMOHUS B) KapOOHAT HATpHsI T) HUTPAT cepedpa
9. PeakTBOM Ha KapOOHAT-MOH SIBIIICTCS
a) ruzpokcuy 6apus 0) cynbhaT aMMOHUS B) COJISTHAsI KMCIIOTA T) HUTpAT cepedpa
10.PeakTiBOM Ha Cynb(aT-uOH ABISIETCSA
a) xyopun 6apusi 6) hochar aMMOHUS B) COJISTHAsI KMCIIOTA T') HUTpAT cepedpa
11. PeakTUBOM Ha MOH AMMOHHSI SIBISIETCS
a) xyopun 6apusi 0) THAPOKCH HATPHS B) COJISTHASI KMCIIOTA T) HUTpAT cepedpa
OcHOBHbIE TOHATHS TUTPUMETPHUHU
12. Macca NaxCOs3°10 H,O (M =286 r/monb) ans nmpurorosieHus 100m 0,1 H pacTBopa paBHa
a) 14,3r6) 28,6t B) 1,43rT) 2,861
13. BeipaxkeHue 3aKOHA SKBUBAJICHTOB B THTPUMETPUH UMEET BU:

n n-M
a)c=—0)T=
) v )

B) @ = n r)crVr = cxVx
M

14. K cTaHIapTHBIM BEIIECTBAM OTHOCST T€, KOTOPBIE:

a) IPH XpaHEHUH He pa3pylIaloTcs; 0) UMEIOT OKPACKYy; B) HE COAEPIKAT MPUMECEH; T) UMEIOT
COCTaB, COOTBETCTBYIOIINN XUMUUYECKOU (hopmyIe.

15. IIpouecc mocTeNneHHOro NPUJINBAaHUS paCTBOPA-TUTPAHTA K HCCIEAYEMOMY PacTBOPY Ha3bl-
BaeTCA

a) pazbaBiieHHEeM; 0) TUTPOBAHUEM; B) CMEIICHUEM; T') IKBUBAJICHTOM TUTPAHTA.

16. MoMeHT 3aBepIIeHUs XUMUYECKOW PEaKIIUU B THTPUMETPUH HA3bIBAIOT

a) CKAYKOM TUTPOBaHUs; 0) KPUBOW TUTPOBAHUS; B) JIMHUEH HEUTPATIBLHOCTH; I') TOUKON HKBU-
BAJIECHTHOCTH.

17. Tutp pactBOpa paCC‘-II/ITI:IBaIOT o opmyse:

T-1000
a) c= 6)T—— B) ® =— '10F)C1V1=C2V2
M m

9K.
18.BemiecTBa pearnpyroT B 3KBUBAJIEHTHBIX KOJIMYECTBAX — 3TO
a) mpaBmwiIo XyH/1a 0) 3aKOH SKBUBAJICHTOB; B) 3aKOH ABOTaJIpO; I') Ta30BBIA 3aKOH.
19. OcHOBHOE ypaBHEHHE, UCIIOJIB3YEMOE ISl pACUETOB B TATPUMETPUUECKOM AHATIU3E

a)c-— 6) T ¢ M, B)c:na’“‘r)m:c-M-VzL) aV,=cV,
1000 Vp

20. PacTBOpBI ¢ TOYHO W3BECTHOM KOHIIEHTpAIUEH TOTOBSAT B ### K0o10ax

21. PacTBOp, IPUTOTOBJICHHBIN IO TOYHOI HaBECKE MM U3 (PUKCaHaa, Ha3bIBACTCH ...

a) CTaHJIapTHBIM; 0) CTaHJAPTU3UPOBAHHBIM; B) OTTUTPOBAHHEIM; T') Oy(QepHBIM.

22. MonsipHast KOHIIEHTpPAIIUS ¢ PaCTBOPA PAaCCUUTHIBACTCA 1O Popmyre:

a)c=—2_ ) o 11000 B)C=—2 ) C:m(B—'Ba)H) o = Dok,
M-V M3K My -V m(p - pa) A%
23. Macca NaCl (M = 58,5 r/mons) st npurorosienus 100 ma 0,01 M pactBopa paBHa
a) 5,850r6)0,585rB)0,0585rr) 58,500 r
24. CraHgapTHBIE BEIIECTBA JOJKHBI OTBEYATh TPEOOBAHUSAM
a) IpU XpaHEHUU HE pa3pyIiaThes; 0) UMETh OKPACKy; B) HE COAEpPKaTh MPUMECEH; T') UMETh
COCTaB, COOTBETCTBYIOIIUN XUMUYECKOH popmyie.
25. PacTBOp TUTpaHTa, KOTOPBIM HEJb35 MPUTOTOBUTH 10 TOYHON HABECKE HA3bIBAIOT:
a) CTaHJApTHBIM; 0) CTaHAAPTU3UPOBAHHBIM; B) (GUKCAHAIBHBIM; I')OypepHBIM.

26. Mossiprast koHIeHTpanus 3kBuBaieHToB pactBopa HCI ¢ Tutpom 0,00365 r/mnpaBHa

13



a) 0,01 mons/n 6) 0,5moinb/n B) 0,1 Monw/n r) 0,05 MOIB/T
27.MOMEHT 3aBepLICHUS XMUMHUUYECKON pEaKIMM MEXAY TUTPAHTOM U HCCIEIYyEMBbIM BeEllle-
CTBOM Ha3bIBaOT
a) CKAYKOM TUTPOBaHUs; 0) KPUBOW TUTPOBAHUS; B) JIMHUEH HEUTPATBLHOCTH; I') TOUKON HKBU-
BaJICHTHOCTH.
28. B mporecce TUTPOBAHUS PACTBOP TUTPAHTA IO KAIISM T00ABIISIOT U3:
a) MUTIETKU; 0) TPYyIIN; B) OIOPETKH; T) MEPHOU KOJIOBI.
29. ATMKBOTY pacTBOpa Ipy TUTPOBAHUH OTOMPAIOT:
a) MUTETKOM; 0) MepHOI KOJIOO0I; B) OIOPETKOM; T') MEPHBIM IIJIMHIPOM.
30. MonsipHasi KOHLIEHTpalusl pacTBopa IIpU pacTBOpeHUU 42,5 T HUTpara HaTpHs B OAHOM
JUTpE pacTBOpa paBHA
a) 0,056)0,58) 1,51) 1,0 0) 2,0
TurpuMerpuyecKuii aHAIU3
31. I'paduueckas 3aBucumMocts pH oT 06bemMa 106aBIEHHOTO TUTPAHTA — 3TO
a) CKa4yOK TUTPOBaHMS; 0) KpUBasi THTPOBAHMS;
B) JINHUS HEUTPAJIbHOCTH; T) KPUBasi 3KBUBAJICHTHOCTH.
32. O6beM pacTBOpa TUTPAHTA NMPU TUTPOBAHUH U3MEPSIOT C IIOMOIIBIO #H##
33. PacTBOp TUTpaHTa, KOTOPBIHA HENb351 IPUTOTOBUTH 110 TOUHOM HaBECKE HA3bIBAIOT:
a) CTaHIapTHBIM; 0) CTaHIAPTU3UPOBAHHBIM; B) (DUKCAaHATBHBIM; T')0y(QepHBIM.
34. MoOMEHT OKOHYaHMSI pEaKLIMU B TATPUMETPUN HA3bIBACTCSH## TOUKON
35. MossspHyIO KOHIIEHTPAIIMIO SKBUBAJIEHTOB PACCUUTHIBAIOT 1O (hopmyiie:

a) T‘:E 6)(,0:w B)C:2 F)Caxz Mo
A% m(pacTBopa) V

36.Crnaboe oCHOBaHHE TUTPYIOT CHIIBHOM KHCIOTON C MHIMKATOPOM

a) MeTmwopanxem 0) heHondTaTenHOM B) XpOMOTEHOM T') MYPEKCHIOM

37. Ilpouiecc mOCTENEHHOrO MPUWIMBAHMS pacTBOpa TUTPAHTA K UCCIEIyEMOMY pacTBOPY Hasbl-
BAIOT H#H#

38. Konba yist THTpOBaHUS C JUCTHIUTHPOBAHHOW BOJIOM, HHIUKATOPOM U 2-3 KaIrIIMU TUTPAHTa—
3TO

a) CTaHJAPTHBINA pacTBOp; 0) pacTBOpP CBUAETEINS; B) KOJIOA 1Jis ClIMBA; T') OydepHbIit pacTBOp.

39. [Ipu TUTpOBaHUM YKCYCHOM KHCIIOTHI HENB3S1 UCIOJIB30BaTh B KAYECTBE TUTPAHTA:

a) NaOH 6) KOH B) CsOH r) NH4OH

40.1511 KHCIOTHO-OCHOBHOT'O TUTPOBAHUS IPUTOTHBI TOJIBKO T€ HHIMKATOPBI, TOKA3aTEeNIU TUTPO-
BaHUs pT KOTOPBIX HAXOASATCS B MpEAEIax ...

a) JMHUW HEUTPAJIbHOCTH; 0) CKauka TUTPOBAHUS; B) 00JACTH MEPEX0/ia OKPACKH; T') OCEH KOOp-
JTUHAT KPUBOW TUTPOBAHHH.

41. K cranmapTHBIM BEIIECTBAM OTHOCST T€, KOTOPBIE:

a) IPH XpaHEHUH HE pa3pylaercs; 0) UMEIOT OKPAcKy; B) HE COAEpKaT MPUMECeii; T) UMEIOT CO-
CTaB, COOTBETCTBYIOIINI XUMHUIECKOUN hopmMyIie.

42 .M3MeHeHne OKpacKy HHIMKAaTOpa KMCIOTHO-OCHOBHOT'O TUTPOBAHMSI CBSA3aHO C IEPEXOA0M OJ1-
HOM (hOpPMBI HHIUKATOPA B IPYTYIO MO ICUCTBUEM:

a) H'; 6) conneunoro csera; B) OH; 1) TeMnepaTypsl.

43. PacTBOp TUTPYIOT C TAHHBIM MHJIMKATOPOM 10 3Ha4eHus pH, Ha3pIBaeMbIM:

a) CKAYKOM TUTPOBaHUs; 0) 001aCThIO TIEPEX0/1a OKPACKH; B) IIOKA3aTeNIeM TUTPOBAHHUS, T) TOUKON
SKBUBAJIEHTHOCTH.

44. ITpu TUTPOBAHUU CHIIBHOM KUCIIOTBI CUJIBHBIM OCHOBAaHUEM HUCIIONIb3YIOT UHIUKATOP #H#

45. O6wem 0,5 H. pacTBOpa COJITHOM KHUCIIOTHI, 3aTpadeHHOro Ha TuTpoBanue 40mi 0,05 H. pac-
TBOpa Oypbl, paBeH

a) 5 M 6) 20mi B) 4 mut ) 0,4mi

46.Crnabble OpraHUYECKUE KHUCJIOTHI WM OCHOBAaHUS, KOTOPHIE MPHU IUCCONMAIUUA U3MEHSIOT
OKpPAacKy — 3TO...

a) KUCIIOTHO-OCHOBHBIE WHIMKATOPHI; 0) KOMILJIEKCOHBI; B) KATAJIU3aTOPbI; T) HHTHOUTOPBI.
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47. lna tutpoBanusg NH4OH Henb3s ncnosib30BaTh:

a) HCI 6) HNO3sB) CH3COOH r) H2SO4

48.Ilpoueccy KUCIOTHO-OCHOBHOT'O THUTPOBAHMS COOTBETCTBYET MOHHO-MOJIEKYJISIPHOE YpaBHe-
HHE:

a) 2H"+ 28 = H, 6) Ca*" + H,DJITA = CadJITA + 2H" B) H' + OH = H,O 1) H" + CI" = HCI
49 V3MeHeHrne OKPaCKU MHUKATOPOB KUCIIOTHO-OCHOBHOTO TUTPOBAHUS O0BACHSCT

a) HOHHO-XpoMOhOpHAas TEOpHst; 0) TEOPHS AIEKTPOIUTHUUECKON JUCCOIMAIINH; B) aTOMHO-MOJIE-
KYJISIPHOE YYEHHUE T') TEOPHS CIyJalHbIX YHCel

50. Pe3koe n3zmeHnenue BennuuHbl pH B Xx0/1€ TUTpOBaHUSA —3TO

a) CKauyOK TUTPOBaHUs; 0) KpUBasi TUTPOBAHUS; B) TMHUS HEUTPAJIHHOCTH; I') TOUYKA SKBUBAJICHT-
HOCTH.

MeToabl THUTPUMETPUYECKOT0 AHATU3A

51.IIpouecc moCTeNEeHHOro MPUJIMBAHKS TUTPAHTA K UCCIEAYEMOMY PACTBOPY HA3bIBACTCS

a) paz0aBieHneM; 0) TUTPOBAHKUEM; B) CMEIIIEHHUEM; T') PACTBOPEHHUEM

52. MOMEHT 3aBEpPIICHUS XUMHUYECKOW PEAKIIMA B THATPUMETPHUH HA3bIBAIOT:

a) CKa4YKOM TUTPOBAHUS; 0) TOYKON TUTPOBAHUS; B) TOUKOH HEUTPAILHOCTH; T) TOYKON SKBHUBA-
JICHTHOCTH

53. CtannapTU3UPOBAHHBIMHU SIBJISFOTCSI pACTBOPHI

a) COJISTHOM KHUCIIOTHI; 0) IMaBesieBON KUCIIOTHI; B) MepMaHranara kanus; r) 3 /{TA

54. B mporiecce TUTPOBAaHUS pACTBOP TUTPAHTA MO KAIUISIM JOOABISIOT U3

a) MUNeTKH; 0) MEPHOTO MIJIMHJIPA; B) OIOPETKHU; T') MEPHOH KOJIOBI

55. PacTBOp TUTpaHTa, KOTOPHIN HEJb3s IPUTOTOBUTH 110 TOUHON HABECKE HA3BIBAIOT:

a) CTaHIapTHBIM; 0) CTaHIAPTU3UPOBAHHBIM; B) (DUKCAaHAIBHBIM; T') Oy(depHbIM

56.AMMuaunslii 6ydep npeacTaBisier co0ol CMeCh. ..

a) NH4OH + NH4Cl B) NH4OH + NaOH 6) NH4OH + NaCl r) NH4CI + (NH4)2CO3
57.MonsipHyIO KOHLEHTPAIHIO SKBUBAJICHTOB PACCUUTHIBAIOT 110 (hOpMYIIE:

m(pacTB.BeLIECTBA) 6) o= m(pacTB.BELLIECTBA) 8) C = n(pacTB.BeIIECTBA)

a) T=
) V(pactBOpa) m(pactBopa) V(pacTtBopa)
) C N, (pacTB.BELIECTBA)
Iy =
V(pacTtBOpa)

58.I'padmueckas 3aBucumMocTsh pH oT 0ObemMa 100aBIEHHOTO TUTPAHTAa HOCUT Ha3BaHUE

a) CKa4OK TUTPOBaHMsI; 0) KpUBasi TATPOBAHUS, B) JTMHUS HEUTPAIBHOCTH; T') KpUBAsi SKBUBAJICHT-
HOCTH

59.Cnaboe oCHOBaHUE TUTPYIOT CHIIBHOM KMCIIOTON C MHIAUKATOPOM

a) MeTuiIopamxkeM 0) peHondranenHoM B) XpOMOT'€HOM TI') MyPEKCHIOM
60.ITepmaHraHaTOMETPUUECKOE TUTPOBAHUE PEKOMEHIYETCSI IPOBOJAUTH MIPU

a) pH =76) pH <7 B) pH> 7 1) mro6om

61.Touky SKBHBaJIGHTHOCTH B KOMIIJIEKCOHOMETPUHU OTPEAEIIAIOT C TOMOIIbIO HHIUKATOPOB

a) MeTHiIopaHka 0) XpoMoreHa B) Mypekcua r) heHondranenna 1) JaKkmyca

62. U3pacxonosano 10 mu 0,5 H. pacTBOpa 11aBeaeBOM KUCIOTHI Ha TUTpoBaHue 20 MJT pacTBOpa
KMnOj4 ¢ koHLIEHTpauei:

a) 0,025 1. 6) 0,05 1. B) 0,5 H.T) 0,25 H.

63.MossipHas KOHLEHTpALUs pacTBOpa PU PaCTBOPEHUHU 42,5 T HUTpaTa HATPUS B OAHOM JIUTPE
pacTBopa paBHa

a)0,05M6)0,5MB)1,5Mr)2,0M

64. Macca NaxCO3°10 H2O (M =286 r/mounb) mis ipurotosieHus 100 mut 0,1 H. pacTBopa paBHa
a)14,3r6)28,6rB)1,43r1)2,86T

65.Ha tutpoBanue 10mi. 0,1 H. pacTBOpa xsopuaa MarHusi uspacxogoano 0,05 H. pacTBopa
DJITA o6bemom

a) 20 M 6) S0 M B) 10 mii 1) 5,1 M

66.PacTBOp mepmaHranara Kajius CTaHIapTHU3UPYIOT M0 CTAaHAAPTHOMY PacTBOPY
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a)TeTpabopara HaTpus 0) IMaBeIeBON KUCIOTHI B) XJIOpU/a HATPH T) TpuioHa b

67. KOMITJIEKCOHOMETPUYECKOE TUTPOBAHUE >KECTKON BOJBI TPUIOHOM b MpoBOIST B MPHUCYT-
CTBUU

a) henondranenna 6) ammuaynoro Oydepa B) pacrBopa MgSO4 1) anieraTHOro Oydepa
68.KOMIIJIEKCOHOMETPUYECKUM METOJIOM TUTPOBAHUS ONIPEACIISIOT COJIEPKAHUE

a) Mg?" 6) H'B) Ca?'t) MnO4

69.PacTBOpBI, COXpaHSIOIINE TTOCTOSSHHOE 3HaueHne pH npu 1o6aBiIeHUN HEOOTBITUX KOJUYECTB
KHUCTIOTHI WITU I11€JI0YH, Ha3bIBAIOT

a) OydepHbIMU 0) HACHIIIICHHBIMY B) ICTHHHBIMHU T') pa30aBICHHBIMU

70. AMMKBOTY pacTBOpa MPU TUTPOBAHUH OTOMPAIOT MPHU IIOMOLIH

a) MUMNEeTKH; 0) MEPHOU KOJIOBI;, B) OIOPETKH; T) MEPHOTOIMIIHH/IpA

71.Conepsxanue Fe* B pactBope comu Mopa MOKHO OTIpeeTuTh METOAOM

a) apreHTOMeTpUr 0) HEUTpaTU3aIlui B) KOMIIJIEKCOHOMETPHH T') TIEPMAHTaHATOMETPHH

Tembl pedepaTtoB

1 OcobenHoctu TpoOOOTOOpa BOMBI, 3HAYEHHE MPOOOOTOOPA B CEIHLCKOXO3SMCTBEHHOM
MIPOU3BOJICTBE

2 Ocobennoctu MpoO60OTOOPA MOYBKI, 3HAYECHUE TTPOOOOTOOPA B CEIBCKOXO3SIMCTBEHHOM
MIPOU3BOJICTBE

3 [TpoGooTOop pacTenuii; 3HaUeHHE TPOOOOTOOPA B CEITHCKOX03HCTBEHHOM MIPOU3BOICTBE

4 AnanuTideckas KiaccupuKaiys HOHOB. [ pynmoBbie peareHThl.

5 [lepBas aHanmuTHYECKast rpyImIia KATHOHOB, PEAKIIMK KATUOHOB MEPBOM IPYIIIIHI.

6 Bropas ananuTuyeckas rpyra KaTHOHOB, PEaKIIMK KATHOHOB BTOPOM TPYIIMIHL.

7 OO6HapyxeHre KaTHOHOB TSKEIBIX METAIIJIOB IPOOHBIM METOJIOM.

8 Peakmiu Ha oOHapyXeHHE aHHOHOB

9 AHanu3 cMecu KaTHOHOB NIEPBOM U BTOPOM TPYII.

10 I'paBumetpuueckoe onpenenenus xenesa (I1I) B pactsope.

11 Dxoyorus ¥ TOKCUKOJIOTHSI METAJUIOB, aHATUTUYECKHIT KOHTPOJIb

12 Omnpenenenne coaepkaHus CyXoro BEIECTBA B PACTUTEIBHOM MaTepUae.

13 Tsxénple MeTauIbl, UX AaHATUTUYECKUI KOHTPOJIb

14  I'paBuMeTpuYecKuil aHATU3 B arPOXMMHUHU, TOYBOBEACHUH, 300TEXHUHU.

15  TuTpuMeTpuuecKUi aHAIN3 B arpOXUMUHU, TOYBOBEICHUH, 300TEXHHUH.

16  AnkanuMerpuueckoe TUTPOBAHME, ET0 3HAYEHHE U IPUMEHEHHUE.

17  Mertoa oOpaTHOTO TUTPOBAHUS, €0 IPUMEHEHHE.

18  Meroza ocaguTeabHOTO TUTPOBAHUS, €T0 IPUMEHEHUE.

19 IIpuMeHeHHE KOMIUIEKCOHOMETPUHU B aHAJIM3€E MTOYB, BOJBI, yIOOPECHUIA.

20  JIMXxpoMaTOMETPUYECKOE TUTPOBAHUE, CYILIHOCTb, IPUMEHEHHUE.

21  CrouHBIe BOABI, METOBI MX XHUMHUUECKOT'O aHAIN3a,

22 MuHepanbHbII U U30TOMHBIA COCTaB BOJbBI, BIUSHUE UX HA )KHUBbIE OPTaHU3MBI;

23 O30H, €ro CBOWCTBA, ONPECICHUE U MPUMEHEHHE 711 00€3BPEKMBAHUS BO3AYyXa;

24 OmnpeneneHue colepkaHus MEIU B pacTBOPE.

25  OmpeneneHue coaepkaHusi CBOOOTHOTO XJIOpa B BOJIE.

26 ~ Meroapl pa3ieNeHNs 1 KOHIIEHTPUPOBAHMSI B aHATTN3€ O0BEKTOB OKPYKAIOIIEH CPEeIbl.

27  3HayeHuEe OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS B CEIBCKOXO3SIIICTBEHHOM
aHajImnse.

28  Xumudeckue TecT-MeTo bl aHanu3a. OcCOOCHHOCTH aHaIu3a BO3ayXa.

29  CpencrBa u IpUEMBI aHAIN3a XKUJIKHUX CPEL.

30 XuMHYECKHE OCHOBBI TECT-METOAOB: PEAKIIUU U PEArCHTHI.

PesynbTarsl mydmunx pedepaToB NpeACcTaBIAIOTCS Ha CTYACHUYECKOM HAyYHOM CEMHHAape B popme
JIOKJIa/I0B.
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NuauBuayaabHble TEMATHUYECKHE 3aJaHHS IVISI CAMOCTOSITE/IbHOI padoThl CTYIEHTOB

CocraBneHolS5 BapraHTOB MHAMBUAYATBbHBIX TEMATUUECKUX 3aJJaHUI JIJISI CAMOCTOSATEIIHOU pa-
OOTHI CTYIEHTOB 11O 6 TeMaMm.
[IpuBeneH o BceMm TemMaM B KauecTBe NpuMepa Bapuant Nel

Tema NelKayecTBeHHBIN aHAJIN3

Bapuant Nel

1./laTh onpenenieHue MOHATUSAM: aHATTMTUYECKUM CUTHAJ, AaHAJTMTUYECKAsT PEaKIIUsl.

2.IlpuBeanTe aHAIUTUYECKUE PEAKLUU KaTHOHA KaJbIUs. YKaKUTE YCIOBUS MPOTEKAaHUS peak-
1107078

3.B pactBope mpHCYyTCTBYIOT KapOOHaT-aHHOHBI. KakiMH KaueCTBEHHBIMU PEaKIMSIMU MOXKHO UX
O0OHaApPYXUTH?

Tema Ne2I'paBumeTpuuyecKuii aHAIN3

Bapuant Nel
1. 3agaun KOJIMYECTBEHHOT'O aHAIN3a, €T0 METO/IBI.
2. OnpexneneHue BIAKHOCTH BenlecTB. [IpuBectn mpumep pacuyera.
3. Kaxkoit 06bem0,3 H. pacTBOpa OKcajlaTa aMMOHHMS MOTPeOyeTCs IS OCAKICHHS MOHA KaJIbIIHS,
ecnu pactBopeHo 0,6000r xmopuaa KaabLus?

Tema Ne 3Turpumerpuyeckuii aHaau3

Bapuant Nel

1. PaccunraiiTe MOJISIpPHYIO MacCy SKBUBAJICHTOB:

a) BUHHOM KHUCIIOTHI B pEaKIMK MoJaHO HelTpanuzamnun; 6) CuSOs - 5 HoO.

2. Yemy pasen tutp0,1150 H. pactBopa NaOH. KakoBa macca NaOH, conepxamascs B 500 B mi
9TOr0 pacTBOPA.

3. YTo Takoe TUTpPOBaHHUE, TUTPAHT, TOYKA IKBUBAJIECHTHOCTH, KOHEYHAs! TOYKA TUTPOBAHUS?

Tema Ne 4Kuc/I0THO-0CHOBHOE THTPOBaHHE (MeTO HEMTPATHU3alH)

BapuanTt Nel

1. lHquKaTopsl KUCIIOTHO-OCHOBHOI'O TUTPOBaHUs. Teopun MHAUKATOPOB (MOHHAsI, XpOMOQop-
Hast). YKaXUTe 00JIaCTH Mepexo/ia U MOKa3aTeNId TUTPOBAHMSI KHCIOTHO-OCHOBHBIX HHAMKATOPOB.
2. HaBecky TeXHMYECKOW IaBeseBOM KUCIOTHI 3,73 T. pacCTBOPWIM B MEPHOH KOJI0€ EMKOCTHIO
250 mu. Ha meditpanusanmio 10 mu mosyueHHOro pactsopa nouuio 9,5 mut pactBopa NaOH ¢ T =
0,007800 r/mn. KakoBa maccoBas 1o:s (%)H2C204 2H20 B Texuuueckom obpasie?

3. Cxonbko M HCI ¢ p = 1,13 r/cM®Hafo B3sTh, 4T06bI purotosuth 500 Mn0,2 u. pacteop HCI.

Tema Ne SKommiekconomerpust

BapuanTt Ne 1

1. CyniHOCTh METO/1a KOMIIJIEKCOHOMETPHH.

2. OnpenenuTe BETMYMHY M 3HAK 3apsia KOMILIEKCHBIX HoHOB: [Co 3 (NO2)s], [Co*(NH3)2(NO2]
3. Onpenenure ooveM (M) 0,1 H pacTBOpa TpwiioHa b M3pacxoI0BaHHOTO MPHU OMPEICICHUN
KECTKOCTH BOJIbI METOJIOM KOMIIJIEKCOHOMETPHUH, €clT 00beM IpoOsl Bob! paBeH 100 mi. OOmias
#ecTKocTh Ko = 3 MMOIIb KB/1T
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Tema Ne 60KHCINTEIBHO-BOCCTAHOBUTEIbHOE TUTPOBAHME

BapuanTt Ne 1

1.Kak u3MeHsieTcst CTeNeHb OKUCICHHS 3JIEMEHTOB ITPU OKUCICHUU U BOCCTAHOBIICHUH?
2.Hasecky KMnO4 maccoiil,8750 r pacTBopwiin U 10BeIHW 00beM pacTBopa Bomoi 10 S00 m.
Boruncnurte MosiipHYI0 KOHLIEHTpanuio skBuBasieHToB KMnO4 B pacTBOpeE /17151 peakliuu B KMUCIION
cpene.

3.BrruncianTemMolisipHble MacChl S3KBUBAJICHTOB OKUCIUTENS U BOCCTAHOBUTEIISI BPEAKIUU:

2 KMnO4+ 5 KNO2+ 3 H2SO4=2 MnSO4 + K2SO04+ 5 KNO; + 3 H20.

NuauBuayanbHbie 3aaHUs 1JI CAMOCTOSATEILHON padoThl CTYJeHTOB

Paspaboranubie unauBuayadbabie 3a0anus (15 BapuantoB @OC) mo Kax a0l TeMe aHa-
JUTUYECKON XMUMUHU CIIOCOOCTBYIOT CAaMOCTOSTEIILHOCTH CTYACHTOB MPU UX TEOPETUYECKON MO
TOTOBKE U MPAKTUYECKOM BBITIOJIHEHUH J1a00paTOPHBIX padoT. BrlmonHeHne 3ajaHus Mo Kak 10
TEMe YUUTBIBACTCS MPEToiaBaTesieM B popMe 3auéma 1o TeMe.

B nomomib cTyeHTaM o cnenuanbHOCTH «DKOJIOTUS U IPUPOIOTIOIB30BAHUE ISl CAMO-
CTOSAITENILHOTO OOyUYeHHsI MpensararoTcs — DJIEeKTpoHHOoe yuyeOHoe mocobue «MyabTUMeaniiHbIe
JIEKIMH TI0 aHAJTUTUYECKON XHMHUY», pa3MelleHHOoe Ha oOpa3zoBarenbHOM mopTtane Kyol'AY —
2012. — 484c. (aBTop: Anekcanaposa J. A.) 1 H3JaHHOE y4eOHOEe TT0coOre «AHATUTUYECKAS XH-
Mus. TeopeTndeckre OCHOBBI M JTaOOpaTOpHBIN NMpakTukyM. B 2 kuurax. Kaural. Xumuueckue
MeTo/bl aHanuza»,l u3a. — Kpacaogap: M3a-Bo Ky6I'AY, 2009 — 619 c. (aBTopsl: Anekcanipoa
2. A., laitnykoBa H. I'.), koTOpoe Ka)blii CTYyICHT UMEET BO3MOYKHOCTh MOJIYIHTh B OMOJINOTEKE
YHHUBEPCHUTETA.

Bonpocs! u 3aaHust 1Jisl IPOBeeHHs MPOMEKYTOYHOI0 KOHTPOJIA (3a4eTa)

Komnerenuumn:

OIIK-3 — criocoOeH MpUMEHATh 0a30BbIe METO/IbI SKOJOTHUECKUX UCCIICIOBAHUM IS pe-
HICHUS 3a/1a4 POPECCUOHANBHOMN AEITeIbHOCTH

[MKC-12 — cnoco6eH npon3BOANTH OLIEHKY aHTPOIIOT€HHBIX ¥ IPUPOIHBIX (PaKTOPOB Ormac-
HOCTH I OKPYXKAIOIIeH cpesibl U 310POBbs HACEICHUS

Bonpocekl Kk 3a4éTy 10 JMCHUIINHE KAHAJTUTHYECKAS XUMMSD)

1 AHanmuTHYecKass XMMUsSl KaK HaykKa, €€ 3a/lauyd. 3HAUeHUE B PEUICHUU MPOOJIeM OXpaHbI
OKpY>KaloIllel Cpe/ibl, IKOJIOTHYECKOT0 MOHUTOPUHTA M KOHTPOJIE MPOU3BOJICTBA U Kayue-
CTBA MPOJYKIIMU PA3JIMYHBIX OTPACIIC HAPOHOTO XO35MCTBA.

2 OCHOBHBbIE MOHATHS U TEPMUHBI AHATUTUYECKOU XUMHUH: XUMUYECKUM aHAIN3, METO/] aHa-

JM3a, METOJMKa aHaJIN3a, AaHAIUTUYECKUN CUTHAJ, METPOJIOTHS, peareHT, KOJIMYeCTBO Be-

LIECTBA, 9KBUBAJICHT, MOJISIPHAsi Macca SKBUBAJICHTOB BEIIECTBA.

CriocoObl BEIpayKEHUSI KOHIICHTPAIIMH BEIIECTBA B PACTBOPAX, UX B3aUMOCBS3b.

4 OmnpezgeneHus METPOJIOTUUECKUX MOKA3aTeNel: YMCTOTa U CTENEHb YMCTOTHI BEUIECTBA,
OCHOBHOI KOMITOHEHT, TPUMEChH.

5  Merpoiorudeckne XapaKTepUCTUKH METOJa aHaau3a: W30UpaTeIbHOCTh, YyBCTBUTEIIb-
HOCTb
(mpenen oOHapYKEHUS U TUATIa30H OMPEIeNIIeMbIX COJEpKaHUI), TOYHOCTh aHATUTHYE-
CKHUX OIpeieJIeHH, aOCOMIOTHAs U OTHOCUTENIbHAS MOTPEIIHOCTh U3MEPEHUS.

6 KauecTBeHHBIN XUMUYECKUH aHAIN3, €T0 3a/1a4i. AHATUTHIECKIE PEAKIIH U CIIOCOOBI X
BBITIOJTHEHUSI.

7  TpebGoBaHUS K aHAIUTUYECKUM PEAKIUSIM, UX YyBCTBUTEILHOCTD U CEIICKTHBHOCTb.

8 OO6HapyxeHrne KaTHOHOB METaJUIOB IPOOHBIM MeTO10M. KauecTBeHHbBIEC peaKIuK OTACIb-
HbIX KaTnoHOoB: xkene3a (I1) , ceunna (I1), aukens (1), xpoma(Ill), kobansTa(ll).

[98)
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11
12
13
14
15
16
17
18
19
20
21

22
23

24
25
26
27
28
29
30
31
32

33
34

35

36

37

38

39

40

Knaccudukanus annonoB. OcCoOOEHHOCTH OOHAPYKEHHSI aHHOHOB.

KadecTtBeHHbIC peakiiny OTACIBbHBIX aHHOHOB: Cylbdart-, kapooHat-, ¢hocdar-, XJI0pua-,
HUTpPAT- HOHOB.

KonnuecTBeHHbIN aHATN3 U arpOIKOJIOTUUECKH MOHUTOPUHT. Kiaccudukarus MeToa0B
KOJIMYECTBEHHOT'O aHAJIN3a.

CymiHocTb, METO/BI, ONEPALIMU TPaBUMETPUUECKOro aHanu3a. [loaroroBka BemiecTBa K
IrPaBUMETPUUECKOMY aHAJIU3Y.

I'paBuMeTpHUEcKOE OnpeieIeHuE COAEPKAHNS KPUCTAIIIM3ALMOHHON BO/IBI B KPUCTAILIIO-
TUApPATaxX, PACUErT.

['paBuMeTpHUYECKOE ONIPEIENEHNE BIAXKHOCTH BEIIECTB, PACUET.

I'paBuMeTpHUECKOE OIIPENETIEHUE CYXOT'0 BEIIECTBA B PACTUTEILHOM MaTepHale, pacuér.
Tutpumerpuueckuii anain3. OCHOBHbIE TOHATUS TUTPUMETPUU: TUTPOBAHHUE, TUTPAHT,
TOYKA HKBUBAJICHTHOCTH, KOHEUHAs TOYKA TUTPOBAHUS, CTEIEHb OTTUTPOBAHHOCTH
TpeOGoBaHus K peakusM B TUTpUMETpUuecKoM aHanuze. OO0mue npuémbl TUTPOBAHUS
(mpsimoe 1 0OpaTHOE TUTPOBAHHUE).

MeTopl TUTPUMETPUUECKOTO aHAIN3a, UX CYIIHOCTh, 0COOEHHOCTH, TPUMEHEHUE
Kucnorno-ocHoBHOE TUTpOBaHKE. TUIIOBBIE pACUETHI B TATPUMETPUUECKOM aHAIU3E.
CranzmapTHbIe U CTaHIAPTU3UPOBAHHBIE PACTBOPBI, UX IPUTOTOBJICHUE, IPUMEHEHHE.
[Toctpoenue kpuBbliX THTpOBaHHs. OCOOCHHOCTH KPHUBBIX TUTPOBAHUS PA3HBIX IO CHJIE
KHMCJIOT Pa3HBIMU 10 CHJIE OCHOBAHUSIMU.

WNHpukaTopbl KUCJIOTHO-OCHOBHOTO TUTPOBAHUS, MEXAHU3M HX JEHCTBUS.

Omnpenenenne kapOOHATHOM KECTKOCTU BOABI METOJOM KHCIOTHO-OCHOBHOTO TUTPOBa-
HUSL.

Omnpenenenne 0011 KUCIOTHOCTH TIJI0JIOB M OBOIIEH.

Meroabl 0OCaAUTENBLHOTO TUTPOBAHUS, KPUBBIE TUTPOBAHUS, HHAUKATOPHI.
Kommiekcomerprueckoe TUTpOBaHHE, CYIIHOCTb, KJIacCU(pUKALIUSI METOJIOB.
KommiiekconoMeTpusi, THTpaHThI U UHAUKATOPHI KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUS
Omnpenenenue o01Ie )KECTKOCTH BOIbI KOMINIEKCOHOMETPUUYECKHM METOJ0M, OCOOCHHO-
CTH, PaCyér.

Onpenenenne KaJblUs U MarHusi B BOJAHOW BBITSKKE U3 TIOYBBI.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE, CYIITHOCTh, METO/IbI, UHIUKATOPHI.
[IepmaHraHaTOMETPUYECKOE TUTPOBAHUE, CYLITHOCTD, YCIOBHUS IPOBENCHHMS, TUTPAHT.
Onpenenenue xene3a (II) B pactBope conmu Mopa MeTo1I0M IIepMaHraHATOMETPHH, pac-
YETHI.

HNonomeTrpruueckoe TUTPOBAHKE, CYIITHOCTh METOA HOJOMETPHUH, NHIUKATOP.

3Ha4YeHUE U IPUMEHEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS B CEIBCKOXO-
35iCTBEHHOM AHAJIU3E.

XHWMHMYECKUH aHAJIA3 B 9KOJIOTUYECKOM MOHUTOPHUHTE, €r0 3HaYEHUE, pallMOHAIBHOE MTPU-
MEHEHHUE METOJ0B aHAIN3a.

TodHOCTh aHAIUTUYECKHUX ompeeneHnil. OMMOKN CUCTEeMAaTHYeCKUE U ClTydaiHbie. Boi-
qrclieHue a0COIFOTHON ¥ OTHOCUTEIHHON TOTPEITHOCTH.

TpeOGoBanus K peakuusM B TUTpUMETpHUecKoM aHanuse. [Ipuembl TuTpoBanus (mpsimoe,
o0paTHOE, TUTPOBAHHE 3aMECTUTEIIA).

[lepBruHbIE U BTOPUYHBIE CTAHIAPTHBIE PACTBOPHI, UX MPUTOTOBJICHUE U NPUMEHEHHE.
IIpumepsl.

Uto Takoe TUTp pacTBOpa? BeIYUCINTE TUTP U MOJISIPHYIO KOHIIEHTPAIMIO SKBUBAJICHTOB
masesneBoi kucinotel HoC204 -2H2O B pactBope, MOIy4YeHHOM pPAacCTBOPEHUEM HABECKU
Maccoit 125,03 r B MepHO# K010 EMKOCTBIO 1HTD.

PaccuuTaiite, CKOJIbKO MIITUIATPOB 2H. pacTBopa HoSO4 Hao B3sTH U1 OcakaeHus Oa-
pus u3 HaBecku 0,5234r BaCl, -2H»O.
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Ckonbko MULTIIUTPOB 10%-0it constHoit kucnotsl ( p = 1,049r/cm’) Tpebyercs s pac-
tBOopenus 0,7500r BaCO3?

B 250,0 mu Boas! pactBopuiu 0,3180 r xsopuna kansuus. Paccunraiite TUTP 1 HOpMailb-
HYIO KOHIIEHTPAINIO SKBUBAJICHTOB XJIOPU/A KaIbLHs B IOJTYYE€HHOM PacTBOPE.
Boruucnure maccoByto 105110 (%) THTPOCKONMMYECKOM BO/IBI B XJIOPUIE HATPUSI TIO CIIETY-
FOIIIMM JaHHBIM: Macca Orokca 0,1282 r; macca Orokca ¢ HaBeckor 6,7698 r; Macca Orokca
C HaBECKOM Iociie BeicymuBaHus 6,7506 r.

Kaxkas macca HNOs3, conepskurcs B 500 M pactBopa, eciu Tutp ero pases 0,009450 r/mn?
Kaxoit 00bEM KoHIEHTpHpoBaHHOro pactBopa HoSOs cp = 1,220r/cm® Hamo B3aTh s
npurotoBieHus 21 0,2000H. pactBopa?

Yemy paBHBI MOJsipHBIE Macchl 3kBUBasIeHTOB H2SO4, H2SO3, Mg(OH)2 u Ba(OH): B pe-
AKIUAX MTOJTHOM M HEMOJIHON HEeHTpamu3anuu?

Omnpenenure tutp 0,1000 H. pacTBOopa H2SO4.

Tutp pactBopa HCI paBen 0,003500 r/mit. Beraucnure MOJSpHYIO KOHIIEHTPAIIUIO pac-
TBODA.

Onpenenure Tutp 0,1200 H. pactBopa H2SO4.

Ha tutposanue 20,00 mu pactBopa HNO3 3aTpaueno 15,00 ma 0,1200 1. pactBopa NaOH.
Brruucnure konueHTpanuio pactsopa HNOs.

Kakoit o6vem 0,1500 H. pactBopaNaOH mnoiiner Ha TutpoBanue: a) 21,00 mx 0,1100 H.
pactBopa HCI; 6) 21,00 mn pactBopa HCI ¢ turpom 0,003810 r/mn?

KakoBa MosisipHas KOHLIEHTpalysl SKBUBAJIECHTOB LiaBeneBoi kuciaotel H2C204-2H20 B
pacTBope, MoJIy4YeHHOM pacTBopeHueM 1,7334 r ee B MepHOM K0J0€ BMECTUMOCTHIO 250
mi?

Kaxkoit 065éM0,1115 H. pactBopa NaOH notpebyercsa nHa tutpoanue 10 min0,1250 H.
pactBopa HCI?

Kaxkoit 066éM HNO3 ¢ p = 1,180 1/cm> Hafo B3sTh, 4T0OKI IPUroToBHTH 300 MI pacTBOpa
C KOHILIEHTpanuen ¢ = 0,1000 H.?

Hagecky Texunyeckoit 3arpss3HEHHOM coabl NaxCO3 pacTBOpHIM B MEPHOH KOJIOE EMKO-
ctrio 100 M. KakoBa maccoBas 10515 (%) NaxCO3B0 B35TOM HaBeCKe, €CIU Ha TUTPOBAHUE
10 M mpuroToBieHHoro pactsopa mouuio 11,2 mi 0,0950 m. HCI.

BbluuciuTe TUTp U MOJSIPHYIO KOHIICHTPAlMIO SKBHUBAJCHTOB TeTpabopara HATpHs
NaxB4O7 -10H20 B pactBOpe, noiayueHHOM pactBopeHueM 2,8605 r NaxB4O7 -10H20 B
kos10e émkocThio 100 mit.

Kakas macca (B rpammax) NaOH conepranack B pacTBOpe, €CIM Ha TUTPOBAHUE €T0
norwto 18,2 mut 0,1200 u. pactBopa HCI?

CKONbKO MIJUTHIIHTPOB 62% -it kucnotsl H2SO4s ¢ p = 1,5200 r/em® cienyer B3aTh ans
npurotoBienus lourpa 0,1000H. pactBopa?

20,00m1 pacTBOpa XJopuaa Kajausi HEU3BECTHOM KOHLEHTpALUU pearupyer ¢ 23,53 miu
0,02000H. pacTBOpa HUTpaTa cepedpa. OnpeaenuTe MOIIPHYIO KOHIIEHTPAIUIO SKBHBA-
JIEHTOB XJIOPUJIA KaJIMsl B €F0 PacTBOPE.

[IaBeneByto kucnory HoC>O4 -2H>Omaccont 0,3015 r pactBopuiu B 50,0m1 Boasl. Ha
TUTPOBAHHE MOJIYYEHHOrO pacTBopa nounuio 17,81 mi pacTBopa IMApPOKCUAA HATpUS.
Omnpenenure KOHIIGHTPAIIUIO pacTBopa (c>x) NaOH.

IIpakTuyeckne 3a1aHUs K 3a4eTy

1.JleficTBUEM KaKHX BEIIECTB MOXKHO OOHAPYXHUTh KapOOHATHI, XJIOPUABI U CYJIb-
dater? [IpuBeauTe aHAIUTUYECKHUE PEAKITUU B COKPAIIIECHHOM HOHHOM BHUJIE.
2.YKaxxuTe TOCIeI0BATEIbHOCTh OOHAPYKEHUS CMECH KaTHOHOB MEPBOW aHAIH-
tnueckoit rpymmsl NHs™; Mg?'; K¥; Na* u 06bsacHnTe OTBeT.

3. C IIOMOIIIBKO KAKUX CUCTEM BI/I3ya)'IbHO MOXHO OHpGI[eJII/ITB JOCTHUKCHHUC TOUYKU
skBUBaJIeHTHOCTH? Kakue 3HaeTe, HA30BUTE HX.
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4. B kaxkoii u3 nepeunciennbix aanee cucrem (NHsOH-HNO3; HoCoO4-NH4OH;
NH4+OH-H>S04; Na,COs3-HCl.) TuTpoBanre HEBO3MOXKHO U IIoueMy?

5. Kakue cuctemsl OTHOCSTCA K Oy(epHbIM, KaKOB MEXaHHU3M HX aercTBus? [Ipu-
Benute mpumepsl. OtBeT:CH3COOH + CH3COONa; NHsCl + NH4OH;

K2CO3+H2COs3

6. KpuBast TUTpOBaHUSI KaKOW CHJIBI KHUCJIOTHI KaKOW CHJIBI OCHOBaHHWEM H300pa-
KeHa?
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7. Kak Ha3bpIBatOT MEPHYIO TIOCYy, H300paKEHHYIO HA PUCYHKE

8. Kak Ha3pIBalOT MEPHYIO MOCYAY, H300PKEHHYIO HA PUCYHKE

r

9. Uemy paBeH 00béM 0,5H pactBopa KMnO4 mmst nmpurotosienus 150 mut 0,11.7

10. Kakosa macca NaCl, aeooxonumast mist mpurotosierus: 100 mr 0,01 M pactBopa?
11. Onpenemnute Tutp (r/cM?) 0,05 M pacTBOpa 6e3BOIHOIM ITABEIEBOI KUCTIOTEL.

12. Paccumuraiite Maccy pactBopénHoro Bemectsa B 100 r ero30% pactopa. 13. Uemy
paBHa macca 100 M pactBopa ¢ miaoTHocThIo p = 1,079 r/mMn?

14. IIpu u3MeHeHUU KOHIEHTPALUU KaKuX MOHOB YCTaHABIMBAIOT TOYKY SKBHUBAJIECHTHO-
CTH IIPU KUCIIOTHO-OCHOBHOM TUTPOBAHUU?

15.K kakomy MeTOy TUTPOBAHUS OTHOCHUTCS TUTPOBAHUE, MPOUCXOJAIIEE MO PEaKIuu
Na,B407+2H"+5H>0 = 2Na" + 4H3BO
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16. OnpesienuTe Maccy rHapoKcua HaTpus B 1 11 pactBopa ¢ Tutpom 0,0060 r/cm?

17. Kakoe u3 npuBenenubix Bemects8 CH3COOH ;(CH3)CO; HxC042H,0; CsHsCHO HazbI-
BAIOT CTAHIAPTHBIM U TIOUeMy?

18. B kakoM U3 nepevyrcIeHHbIX METo1ax (alUANMETPHH, KOMIUIEKCOHOMETPUH, apTeHTO-
METPHH, ATKATUMETPHUN) CEPHAsL KUCIIOTA ABISETCS TUTPAHTOM?

19. Vkaxute u 00bacHUTE, Kakhe (aKTOPHI BIUSIOT HAa BEIMYMHY CKaukKa TUTPOBAHUS
BOJHOI'O PAaCTBOPA CUIBHOW KHCIOTHI CUJIBHBIM OCHOBaHHEM?

20.C moMonIp0 Kakoro MHIMKaTOpa MOKHO YCTAaHOBUTH BTOPYIO KOHEUHYIO TOYKY THT-
poanus (KTT-2) na nanHoi kpuBoii? OObSICHUTE OTBET.
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21. Yemy paser 06beM 0,1 Moms/mm> pactBopa BuHHO#M KucaoTsl HoC4H4Og 17151 IpHroToBIeHns
500 cM0,01 Moms/m> ero pacTBopa?

22. Yemy paBHa MOJsIpHAsi KOHIICGHTpAIMs pacTBOpa OE3BOJHON IABENIEBON KHCIIOTHI,
MPUTOTOBIICHHOTO U3 (hukcanaina, cogepskamiero 0,1 moms H2C204 « 2H20, B MepHOIt K016€
BMECTHMOCTBIO 2 M>?

23. KakuM MeTOI0M MOHO ONpelenuTh coaepxanue Fe?' B pactope comu Mopa? B
YeM B ... CpeJie CYLIHOCTh 3TOT0 METOJa U NpU KakuxX pH oCyIiecTBiIsAIOT TaHHOE TUTPO-
BaHue?

24. B kako¥ cpene okucauTenbHas aktTuBHOCTs KMnQOy4 yecunuBaercs?

25.Kakue u3 peaxmuit H" + OH” = H,0 1 MnOy4™ + 58 +8H" = Mn*" + 4H,0 naxonsrcs B
OCHOBE METOJIOB KHCIOTHO-OCHOBHOTO M OKHCIIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBA-
Hus? [IpuBenute npuMepsl TAKUX METOJIOB.

26. Ha xakoil peakiiuu OCHOBaH METOJl TATPUMETPUUYECKOTO aHAJIN3a, HA3bIBAEMbIH KOM-
MJIEKCOMETpHUei?

27. KakoBa pacuetHas ¢opmysia sl OTpeIeJICHuUs 00IIeH )KeCTKOCTH BOIbI? KakoBwI e1u-
HUILIBI U3MEPEHUS )KECTKOCTU BOJIbI? UTO 0O3HAUaeT rpajlyc )KEeCTKOCTH?

28. Kakoit THTpaHT IPUMEHSIOT JIJIs1 H3MEPEHUS 00IIeH KECTKOCTH BOIBI? YKaxuTe Ghop-
myny DTA (mnm kommiekcon IIT).

29. Kaxkoii o6bem (cm®) 0,02 M pactBopa kommiekcona I11 3aTpaunBaercs Ha TATPOBaHHE
20 cm® 0,01 M pactsopa CaCl,?

30.Hakako# peakiyy MexXIy TUTPAHTOM U ONPEACIiEMbIM KOMIOHEHTOM OCHOBAHO: OCa-
nuTenbHoe TUTpoBanue? [IpuBeauTe mpuMepsl JAHHOTO METO/1a TATPUMETPUUYECKOTO aHa-
u3a.
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7.4 MeToauueckue MaTepuaJbl, oNpeaeJsoIye Npoueaypbl OeHUBAHUS 3HAHM,
YMEHHI U HABBIKOB, XapaKTEePHU3YIOIIUX 3TaNbl (()OPMUPOBAHUA KOMIIETCHIH I

Kpurtepun oneHuBaHNs BBINOJIHEHHUS KelC-3a1aHN:

OueHka «OTJMYHO»: paboTa BHIMOJIHEHA B MOJHOM 00beMe ¢ COOIII0IeHneM HEOOX0/11-
MO TOCIIeIOBATEIPHOCTH JIEHCTBHI; paboTa MPOBEACHA B YCIOBUAX, 00ECIIEUNBAIOIINX TTOJTyYe-
HUE MPABUIBHBIX PE3YJIBTATOB M BBHIBOJIOB; COOIIOJCHBI MPaBUia TEXHUKU OE30MAaCHOCTH; B OT-
BETE MPaBUJIHHO U aKKYypaTHO BBIMOJIHEHBI BCE 3alMCH, TaOIHIIbI, PUCYHKH, YEPTEKHU, TpaduKH,
BBIUMCIICHHUSI; PABUIHLHO MIPOAHATU3UPOBAHBI OIIUOKH.

Ouenka «xopouoy»: padboTa BRIMOTHEHA MPABIIIBHO C YI€TOM 1-2 MEITKHX MOTPEITHOCTEH
WiH 2-3 HE0YETOB, UCIIPABICHHBIX CAMOCTOSATEIHHO M0 TPEOOBAHUIO TIPEIOaBaTEeIsl.

OueHkKa «y10BJIeTBOPUTEIbHO»: pab0oTa BHINOIHEHA [TPABUIIBHO HE MEHEE YEM Harojo-
BUHY, JIOMYIICHHI 1-2 MOTPENIHOCTH WK OJ{HA Tpy0Oast onroKa.

OueHka «HeyI0BJIEeTBOPUTEIbHO»: JOMYIICHBI 0ojiee 2-X TPyOBbIX OMMOOK B XOJE pa-
00THI, KOTOpBIE O0YYAIOIIMICSA HE MOKET UCTIPABUTH Jake MO TPEOOBAHHIO MPEIo1aBaTeNs WK
paboTa He BBINOJHEHA MOJTHOCTHIO.

Kpurepuu onieHKM 3HAHUM CTYI€HTA NPU HANMCAHUM KOHTPOJIbHOW PadoThI:

OueHka «OTJIMYHO» — BBICTABIISICTCA CTYACHTY, MOKa3aBIIEMY BCECTOPOHHUE, CUCTEMa-
TU3UPOBaHHbIE, ITYOOKHE 3HAHUS BOIPOCOB KOHTPOJIBHOU pabOThI U YMEHHUE YBEPEHHO MpHMe-
HSTh UX HA MPAKTUKE NP PEUICHUH KOHKPETHBIX 33]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAaHUE
MPUHSTBIX PEUICHUM.

OueHka «XOpomio» — BHICTaBJISETCS CTYJEHTY, €CJIM OH TBEPAO 3HAET MaTepuall, rpa-
MOTHO U MO CYIIECTBY H3JIaraeT €ro, yMeeT MPUMEHSTh MOJIyYeHHbIe 3HAHUS Ha MPAKTHKE, HO
JIOTIYCKAaeT B OTBETE WJIM B PEIICHUU 33]]a4 HEKOTOPbIE HETOUHOCTH, KOTOPBIE MOXKET YCTPAHUTh C
MOMOIIbIO JOMOJHUTEIBHBIX BOIPOCOB MPENO/IaBaTENs.

O1eHKa «yT0BJIETBOPUTETbHO)» — BBICTABIISETCS CTYACHTY, MMOKa3aBIIeMy GparMeHTap-
HBII, pa3pO3HEHHBIN XapaKTep 3HaHUH, HEJOCTaTOYHO NMPaBUIbHbIE (OPMYITUPOBKH 0a30BbIX MO-
HATUN, HAPYIIEHUS JIOTHUYECKOU MOCIIEI0BATEIbHOCTH B M3JIOKEHUHU MPOrPAaMMHOI0 MaTepHaa,
HO IIPH 3TOM OH BJIa/Ie€T OCHOBHBIMU MOHATHSIMH BHIHOCUMBIX Ha KOHTPOJIbHYIO paboTy TeM, He-
00XOTMMBIMHU JJIs1 TaJIbHEHUIIIEro 00yUEHUS U MOXKET IPUMEHSTH MOJIyYeHHBIC 3HAHUS 110 00pa3Ily
B CTaHAAPTHOM CUTYyaIUH.

OneHka «HEY/I0BJIETBOPUTEIBLHO» — BBICTABIISIETCS CTYICHTY, KOTOPBIN HE 3HaeT O0JIb-
1€ YaCTH OCHOBHOI'O COJIEPKaHUs BHIHOCUMBIX HAa KOHTPOJIbHYIO pa0OTy BOMPOCOB TEM JHCIIH-
TUTHHBI, JIOMTYCKAeT rpyOble OMHOKH B ()OPMYIMPOBKAX OCHOBHBIX TIOHATHUIHN HE yMEET HCIIOIh30-
BaTh NOJy4YE€HHbIEC 3HAHUSA TP PEIICHUN TUIIOBBIX MPAKTUYECKUX 3a/1a4.

OueHo4YHBIH JHCT 115 pedpepaToB:

OneHKa «OTJIUYHO» CTABUTCS, €CJIM BBITIOJHEHBI Bce TPeOOBaHUS K HAIMCAaHUIO pede-
para: o6o3HayeHa npodieMa 1 000CHOBaHa €€ aKTyallbHOCTh; CeNaH aHaJIU3 Pa3IMYHBIX TOYEK
3peHHUsI Ha pacCMaTPUBAEMYIO MPOOJIEMY U JIOTUYHO M3JI0KEHA COOCTBEHHAs MO3UIUs; chopmy-
JUPOBAHBI BBIBOJIBI, TEMA PACKPHITA MOTHOCTHIO, BBIIEPKAH 00BEM; COOIOIEHBI TPEOOBAHUS K
BHEITHEMY O()OPMIICHUIO.

OneHka «Xopo1o» —0OCHOBHBIE TpeOOBaHUs K pedepary BHIOIHEHBI, HO IPU 3TOM J0IY-
IICHBI HeTOYETHI. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B M3JIOKEHUN MaTepHaia; OTCyTCTBYET JIO-
THYECKasi TIOCIIEJOBATENBHOCTD B CY)KJICHHSIX; HE BhIICpkKaH 00bEM pedepara; UMEIOTCS yIyIie-
HUA B 0)OPMIICHHH.

OuneHka «y10BJIETBOPUTEIbHO» —MMEIOTCS CYILIECTBEHHbIE OTCTYIUIEHHUS OT TpeOOBaHUI
K pedeprpoBaHHio. B 4acTHOCTH: Tema OCBEIIEHA JIMIIb YaCTUYHO; JOMYIIEHBI (DaKTHUSCKHE
OLIMOKY B COJIep KaHUM pedepaTa; OTCYTCTBYIOT BBIBOJIBL.
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OuneHka «Hey/10BJIETBOPUTEIBLHO» —TeMa pedepaTa HE pacKpbITa, OOHAPYKUBAETCS CY-
IIECTBEHHOE HEITOHUMaHKE MPOoOJIeMbl UK pedepaT He IPECTaBIeH BOBCE.

KpuTtepun oneHKy npy nNpoBeeHNH Npoueypbl TECTHPOBAHMSA:

OHeHKa «OTJIHUYHO» BBLICTABJISACTCSA HpI/I yC.HOBI/II/I HpaBI/I.HBHOI‘O OTBETa CTy,Z[eHTa HC MCHEC UEM
85 % TecTOBBIX 3aJaHUM;

OHeHKa «XOpOH.IO» BBICTABJIACTCA HpI/I yC.HOBI/II/I HpaBI/IJII:HOFO OTBETa CTy,Z[GHTa HC MCHEC 4YeM
70 % TecTOBBIX 3aJaHUM;

OueHka «y10BJIeTBOPUTEIbHO» BHICTABIIACTCS MPU YCIOBUU IIPABUIILHOTO OTBETA CTY/ICHTA HE
MmeneeS1 %;

OueHka «HeyI0BJETBOPUTEIBHO)» BBICTABIISIETCS MIPU YCIOBHH MPABUILHOIO OTBETA CTYJIEHTA
MeHee 4eM Ha 50 % TeCTOBBIX 3alaHuH.

TpebdoBanusi K 00y4aromuUMcs NPU NPOBEIEHUN 3a49€Ta:

KoHTposnbs ocBoeHUS TUCIUIUIMHBL M OIIEHKA 3HaHUH 00y4Jaroluxcs Ha 3a4€Te MPOM3BOIUTCS B CO-
orBercTBUH ¢ [11 KyOI'AY 2.5.1 «Tekymuii KOHTpOJIb U yCIIEBAEMOCTH M IIPOMEKYTOUHAS aTTecTa-
LU CTYZACHTOB.

O1eHKH «32YTEHO0» U «He3aYTEHO0» BHICTABIISAIOTCS M0 AUCIUILTUHAM, (POpMOii 3aKiTr0un-
TEJILHOTO KOHTPOJISI KOTOPBIX sIBJIsA€TCA 3a4eT. [[pr 7TOM OlleHKa «3a4TEeHO» AOJIKHA COOTBETCTBO-
BaTh MapaMeTpaM JII000H U3 MOJIOKUTENBHBIX OIEHOK («OTIMYHOY, «XOPOILO0Y», yJOBIETBOPH-
TEIbHOY), @ «HE3aYTEHO» — MapaMeTpaM OLIEHKH «HEYIOBIETBOPUTEIBHO.

OneHka «OTJMYHO» BBICTABIISIETCS] 00yUaIOeMycst, KOTOPBIN 00J1a/1aeT BCECTOPOHHUMU,
CUCTEMAaTU3UPOBAHHBIMU U ITyOOKMMHU 3HAHUSIMU MaTepHalia ydeOHOIl MporpaMMbl, YMEET CBO-
0O0HO BBIMOJIHATH 33J]aHUs, IPETYCMOTPEHHBIE Y4eOHOH MPOrpaMMOii, YCBOUII OCHOBHYIO U O3Ha-
KOMMJICS C JIOTIOJTHUTEIBLHOM JTUTEPATYpPOld, peKOMEHI0BaHHOU yueOHOU nmporpammoit. Kak mpa-
BUJIO, OIICHKA «OTJIMYHO» BBICTABISETCS 0OYYaIOLIEMYCsl YCBOMBIIEMY B3aUMOCBSI3b OCHOBHBIX
MOJIOKEHUN U MOHSATUIN JUCHMILIMHBL B UX 3HAYCHHUH JJIs IPUOOpEeTaeMoil CerualbHOCTH, MPO-
SIBUBILIEMY TBOPUYECKHE CITIOCOOHOCTH B MOHUMAHUM, U3JI0KEHNHU U UCTIOIb30BaHUH Yy4eOHOTO Ma-
Tepuasna, IpaBUJIbHO 00OCHOBHIBAIOLIEMY MPUHATHIE PELICHMUS, BIaICIOIEMY Pa3HOCTOPOHHUMHU
HaBBIKAMU U IIPHEMaMH BBITIOJTHEHUS IPAKTUYECKUX paboT.

OneHka «X0po1I0» BeICTaBIseTCs 00ydaromeMycs, 00HapyKUBIIEMY MTOJIHOE 3HAHUE Ma-
Teprana yaeOHON MPOrpaMMBbl, YCIIEITHO BHITOIHSIOMIEMY MPEAYCMOTPEHHBIE Y4eOHOU porpam-
MO 3a/1aHMsl, YCBOMBIIIEMY MaTepHaJl OCHOBHOM JIUTEPATyphl, PEKOMEHIOBAaHHOW y4eOHOM Tpo-
rpammoii. Kak npaBuito, O1ieHKa «XOpoIoy BBICTABISETCS 00yJaroeMycs, OKa3aBIIeMy CUCTe-
MaTU3UPOBAHHBIN XapaKTep 3HaHUU MO JUCIHUILIUHE, CIOCOOHOMY K CaMOCTOSATEIbHOMY OIOJ-
HEHMIO 3HAHUU B X0J€ NaibHeimell yaueOHol 1 nmpodecCuOHATBbHON JEATEIbHOCTH, MPABHIBHO
MPUMEHSIOIIEMY TEOPETUYECKHUE ITOJIOKEHUS IPHU PEIICHUH MPAKTUYECKUX BOIIPOCOB W 3aj1ady,
BJIAJICIOIIEMY HEOOXOAUMBIMU HaBBIKAMU M ITPHEMaMH BBITIOJTHEHUS PAKTHYECKUX paloT.

OneHka «y10BJeTBOPUTEIbHO» BBICTABIsETCS 00ydaromeMycsl, KOTOpbIA MMOKa3all 3Ha-
HHE OCHOBHOT'O MaTepuana yueOHOW MporpaMMsbl B 00beMe, 10CTaTOYHOM M HEOOXOJIUMBIM IS
JanbHeneil yaeObl v peAcTosiei paboThl 10 CHIEHaTbHOCTH, CIIPABUIICS C BBIMIOJTHEHUEM 3a-
JaHWUMN, IPEyCMOTPEHHBIX y4eOHOW NMpOrpaMMoOii, 3HaKOM C OCHOBHOMW JINTEPATypOi, peKOMEH-
JIOBaHHOHM y4eOHOU mporpammoit. Kak mpaBuiio, oreHka «yJ0BICTBOPUTEIBHO» BBHICTABIISCTCS
oOyyaromemMycs, JOMyCTUBIIEMY OTPEIIHOCTH B OTBETaX Ha 9K3aMEHE UJIH BBIITOJHEHHH 3K3aMe-
HAI[MOHHBIX 3aJaHui, HO o0JanaoneMy HeoOXOIUMBIMU 3HAHUSIMU TIOJT PYKOBOJICTBOM IPEMO-
JlaBaTelis JUIsl yCTPaHEHUs ATUX NOTPEIIHOCTEN, HApyILIAIoIEMy IT0CIEI0BATEIbHOCTD B U3JI0XKeE-
HUU y4eOHOT0 MaTepuasa U UCTIBITHIBAIOIIEMY 3aTPYAHEHUS IPU BBINOJIHEHUN IPAKTUYECKUX pa-
00T.

OneHka «HeyJI0BJIeTBOPUTEIbHO» BBICTaBISIETCS 00ydaroleMycsi, HE 3HAIOIIEMY OC-
HOBHOI YacTH Marepuana y4yeOHOH MporpaMmsl, JOMYCKAIOUIEMY MPUHIUIHAIbHBIC OMIMOKU B
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BBITIOJITHCHUH MPETYCMOTPEHHBIX Y4eOHON MporpaMMoi 3aJaHuid, HEYBEPEHHO ¢ OOJIBIIUMU 3a-
TPYAHEHUSMH BBIIOJHSIONIEMY MpaKkTHUeckue padoTel. Kak mpaBuio, oleHka «HEyI0BIETBOPH-
TEJTLHOY» BBICTABIISAETCS 00yUJarOIIeMyCs, KOTOPBIH HE MOXKET IIPO0JIKUTH OOYUCHHE UITH MTPUCTY-
IINTH K ACATCIBHOCTHU 110 CIICHUAJIBHOCTHU IO OKOHYAHUHN YHI/IBepCI/ITeTa 663 JOITOJIHUTCIBbHBIX 3a-
HATHUI 110 COOTBETCTBYIOIIEH JUCHHILIMHE.

8 IlepeyeHb OCHOBHOI U JOMOJHUTEIbHOH Y4eOHOM JIMTEPATYPbI
OcHoBHasi yueOHas1 IuTEpaTypa

1. Anekcanaposa D. A., lNaiinykoBa H. I'. YueOuuk «Ananutudeckas xumus. Kaura 1.
«XuMHUUECKHe MeTobl aHanu3za»?2 u3d. cnp. u gomn. 2 rpuda: YMO Beiciiero o0pa3oBaHus u
YMO By3o0B P® no arpoHomMudeckomy obpazoBanuto MznarensctBo «tOpaiit», Mocksa, 2014. —
551 c. — Cepus: bakanasp. [Ipuknaanoii kype. (30 3x3.)

2. AnekcangpoBa J. A., lalinykoBa H. I'. Ananutudeckass xumusa. TeopeTHyeckue
OCHOBBI H JJa0OpaTOpHbIi MpakTUkyM. B nByx kaurax. Kuura 1. Xumuuecknue MeTo1bl aHAIN3a2-
u3a. — M.: Komoc, 2011. — 549 c. (136 5k3.).

3. AnexcanzapoBa J. A., I'aiinykoBa H. I'. Ananutnueckas xumus. Teopernueckue oc-
HOBBI M JTA0OpaTOpHBIN MpakTUKyM. B 2 kaurax. Kaural. Xumuyueckue MeTopl aHanu3a, 1 usm. —
Kpacnonap: M3n-Bo Ky6I'AY, 2009 — 619 c. (98 3k3.).

JlonoJiHUTeIbHASL y4eOHAas JIuTepaTypa

1. Anekcanzaposa D. A. DnekTpoHHOe yuyeOHoe nmocodue «MynbTUMEANHHbIE JEKIUH TI0
AQHATUTUYECKON XUMHI» IJISl CTYACHTOB, 00yYaroUIMXCcs MO CIIEMUATBHOCTH « DKOJIOTHS U TPUPO-
JIOTIOJIb30BAHHEY. - Pexum J0CTyma:
https://edu.kubsau.ru/file.php/105/Multimed. lekcii_po_analit. _khimii_dlja_spec. EHkologija_a
vtor_Aleksandrova EH.A.pdf.

2. AnekcannpoBa J. A., Haymosa I'. M. YueOGHoe mocoOue 1mo HEOPraHMUEeCKOU U
AHATUTHYECKOW XUMUH JIi CAaMOCTOSITEIbHON pabOoThI CTYJICHTOB SKOHOMHUYECKOT0 U OMOJIOTH-
4yecKkuX (haKyJbTeTOB JHEBHOTO U 3a04HOTO oTneneHuit — Kpacnonap: Uzn-so Kyol'AY, —2011.

3. Kaiiroponosa E.A., Cunoposa N.U1., Komenenko H.A., Kocsanok H.E. Teopetuue-
CKHE OCHOBBI ¥l MHMBHIyaIbHBIC 3aJaHHS TI0 HEOPTaHMYECKOW M aHATMTHYECKOW XuMuu — Kpac-
HOZap: N3n-Bo Kyol'AY, — 2013. — Pexum JI0CTyTIA:

https://edu.kubsau.ru/file.php/105/03 _03.07.13/16_Teoreticheskie_osnovy i_individualnye zada
nija_po_neorganicheskoi_i_analiticheskoi khimii.KaigorodovaEA Sidorovall KoshelenkoNA.

pdf.

4. Kaiiroponosa E. A., Cunoposa 1. 1., Komenenko H. A., Kocsnok H. E. Heopra-
HUYECKas U aHAIUTHYEeCKask XUMHUsL. TeopeThueckre OCHOBBI U 3aJJaHUs 111 KOHTPOJIbHBIX padoT,
— Kpacnonap: U3a-8o KyoI'AY, —2011.

5. AHanmuTrueckas XuMus [ DIeKTpoHHBIA pecypc]: yueoHoe mocodue/ O.b. Kykuna
[1 1p.].— DAEKTpOH. TeKCTOBbIE AaHHbIE.— BopoHexk: BopoHeXCckHil rocy1apCcTBEHHBIN apXu-
TEKTYpHO-CTpouTeNnbHbIM yHuUBepcuter, ObC ACB, 2014.— 162 c.— Pexum pgocryna:
http://www.iprbookshop.ru/30833.html. — DBC «IPRbooksy.

6. YuebHOe mocobue mo oOIel, HeOpraHWYECKOW U aHaIuTUIecKor xumuu: 2019-
08-14. — Kazanb: KT ABM wum. baymana, 2019. — 145 c. — Tekcr : 31eKTpOHHBIH // Diek-
TpOHHO-0MOMoTeyHas cuctema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/122944.
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https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
http://www.iprbookshop.ru/30833.html
https://e.lanbook.com/book/122944

9 IlepeyeHb pecypcoB MHPOPMANMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTn « MHTEepHET»

- 9BbC:
No | HammenoBaHue pecypca Temaruka
1 N3parensctBo «JIanb» Berepunapus, ceinbCKOe XO3SHMCTBO, TEXHOJIOTHUS
XpaHEHUs U nepepabOTKU MHUILIEBHIX MPOIYKTOB
2 | IPRbook YHuBepcanbHas
3 O6pazoBatenpHbIil moptast Kyol'AY | YauBepcaipHas

10 MeToanueckne ykazaHus J1Js 00y4arOMUXCs 10 OCBOCHHUIO U CIUIIHHBI

1. Anekcanmpoa 3. A., Haymosa I'. M. YueGHoe nmocobue mo HeopraHn4ecKon U aHaJH-
TUYECKON XMMUU Ui CAaMOCTOSTEIbHON pabOThl CTYIEHTOB 3KOHOMUYECKOTO U OMOJIOTHUECKUX
(dakyapTETOB JHEBHOTO U 3a04HOT0 oTaeneHuii — Kpacuomap: M3a-so Kyol'AY, 2011.

2. Taiigykosa H. I'., Cunoposa . . OcHOBHBIE OHATUS TUTPUMETPUUECKOIO AHATIU3A.
—Kpacnonap: U3n-so Kyo6I'AY, 2008.

3. Taiinykosa H. I'., Cunoposa U. 1. KucnotHoe u ocHoBHOe TupoBaHue — KpacHoaap:
Uzn-Bo Ky6I'AY, 2008.

4. AnexcanzapoBa 3. A. MynpTUMEAUWHBIE JIEKIIUU 110 aHATUTUYECKON XUMHUW» IS CTY-
JIEHTOB, O0YYaIOLIUXCS MO CHENUANIBHOCTH «JKOJIOTHS U MPUPOIONOIb30BaHIEY. DIEKTPOHHOE
yuebHoe nocooue2013.

11 Ilepeyens UHPOPMALMOHHBIX TEXHOJIOTHIi, HCMOAb3YeMbIX MPHU OCYLIECTBJICHUH
o0pa3oBaTeIbHOr0 Mpouecca Mo AMCUUILINHE, BKJIIYAs NepeyeHb MPOrpaMMHOro odecrne-
YyeHHUs] H HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

HNudopManmoHHbIe TEXHOIOTHH, HCIIOIB3YEMbIE ITPH OCYIIECTBICHIH 00pa30BaTEIbHOTO
npoliecca 1o AUCIUILTUHE TO3BOJISIOT:

— o0ecreunTh B3aNMO/ICHCTBHE MEXK/Ty YYaCTHUKaMH 00pa30BaTeIbHOTO MPOIIECCa, B TOM
YHCIIe CHHXPOHHOE U (WJIM) aCHHXPOHHOE B3aMMOJICHCTBHE MOCPEICTBOM ceTu «MHTepHeT»;

— (hUKCHPOBATH X0/1 00pa30BaTEIHLHOTO MPOIIECCa, PE3YIFTAaTOB IPOMEKYTOUHON aTTecTa-
IIUH 110 JUCLUIUIMHE U Pe3yIbTaTOB OCBOEHUS 00pa30BaTeIbHOM MPOTrPaMMBbL;

— OpPraHMU30BaTh MIPOIIECC 00Pa30BaHMS ITyTEM BU3yaIn3alliH H3y4aeMOi HH(POPMAITUH T10-
CPEACTBOM HCIOIb30BaHMA MPE3CHTAINN, YIEOHBIX (PHIBMOB;

— KOHTPOJIMPOBATh PE3yabTaThl 00Y4YEHHsI HA OCHOBE KOMITBIOTEPHOTO TECTHPOBAHHSI.

11.1 Ilepeuens nunenzuonnoro 110

Ne | HammeHoBaHMe KpaTrkoe onucanue
Microsoft Windows OmneparnmoHHasi CucTeMa
Microsoft Office (Bkmtrouaer Word, Excel, PowerPoint) | Ilaker oducHbIXx mnpumoxe-

1505071
3 Cucrema tectupoBanus INDIGO TectupoBanue

11.2 Tlepeuens npodeccnoHaIbHBIX 0a3 JTAHHBIX U HHHOPMAITMOHHBIX CIIPABOYHBIX CHUCTEM
Ne | HaumeHoBaHue Temaruka DJIeKTPOHHBIN aapec

1 Hayunast snexktponHas Oubmno- | YHUBepcanabHas https://www.elibrary.ru/
Teka eLibrary

11.3 Hoctyn k cetu WHTepHET, IOCTYyN B 3JIEKTPOHHYIO WH(MOPMAIMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEPCUTETA.
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12 MarepuajibHO-TeXHHMYECKOe oOecnedeHue sl 00y4eHus M0 JUCHHIIHHE
HnaHpreMHe IIOMCUICHUA IJIA HpOBelleHI/I}I BCEX BUI0B yq66HOI>'I ACATCIIBHOCTHU

HaumenoBanne  yuel-
HBIX MTPEIMETOB, KYPCOB,
TUCHUIUTAH  (MOJyJeit),
MPAKTHKH, WHBIX BHUJIOB
y4eOHOW AesITeNbHOCTH,
MPEyCMOTPEHHBIX
y4eOHBIM TUIaHOM 00pa-
30BaTEIbHOU npo-
rpamMMBbI

HauMeHnoBanne mnoMelieHU i1
MPOBEACHUS BCEX BUJIOB YUCOHOMU
NEeSATEIbHOCTH, MPEAYyCMOTPEHHOU
y4eOHBIM IJIAHOM, B TOM YHCJIE TTO-
MCIICHHS MJIS CaMOCTOSTCILHOM
paboThI, C YKa3aHUEM TMEePEYHs OC-
HOBHOTO 000pyIOBaHHUA, Y4eOHO-
HaIJBTHBIX TOCOOMA M UCTIOJIb3Ye-
MOTO MPOTPAMMHOT0 00ECTICUCHHUS

Anpec (MecTOnoNI0XeHue) 1mo-
MEIICHUH i1  TPOBEICHUS
BCEX BUJIOB YUE€OHOM JesTelb-
HOCTH, MPEyCMOTPEHHOM
y4eOHBIM IUIAaHOM (B cllydae
peanu3anuu  oOpa3oBaTEib-
HOM IIpOrpaMMbl B CETEBOU
dbopme TOTIOTHUTENBHO YKa-
3bIBa€TCS HAMMEHOBAHUE Op-
raHu3aluM, C KOTOPOM 3aKIIt0-
YeH JIOTOBOP)

AHanutnyeckast XUMUI

ITomemenne Ne412 300, moca-
JIOYHBIX MecT — 144; miomans —
131,7m?; yueOHast ayIuTOpHS ISt
MPOBEACHUS YYCOHBIX 3aHITHIA.
CIUIMT-CHCTEeMa — 2 IIT.;
TEXHUYECKHUE CPEJICTBA OOyUCHHS,
Ha0OpbI IEMOHCTPAIMOHHOTO 000-
pPYIOBaHHUS W y4eOHO-HAIJIsSIHBIX

nmocobuit  (HOyTOyK, MPOEKTOD,
JKpaH);
noctyn K cetu «lMHTepHETY;

JIOCTYII B JIEKTPOHHYIO 00pa3oBa-
TENBHYIO Cpelly YHHBEPCHTETA,
MIPOrPaMMHOE obecnieueHue:
Windows, Office;
CIICHUAIIN3UPOBaHHAA MCEC-
Oenb(yueOHast Jocka, yueOHass Me-
0eb).

350044, Kpacnonapckuii
kpaii, r. KpacHomap, yia. um.
Kamunwnna, 13

AHanutnyeckast XUMUI

I[Tomemenne Nel32 300, mmo-
manab 64,6M?; MOCATOYHBIX
MecT — 12; YueOHas cnenpain3u-
pOBaHHast labopaTopus 001 Xu-

mMun  (kadenpel  XUMUHN)
naboparopHoe obopynoBaHue
(MUKpOCKOTT — 1 IIT.;
mkad nadopatopHelii — 1 mT.;
nentpupyra — 3 1IT.;);
CICUATM3UPOBAHHAS Me-
Oenb(yueOHast Jocka, yueOHast Me-
0eb).

350044, Kpacnonapckuii
kpaii, r. KpacHomap, yia. um.
Kamunwnna, 13

AHanutnyeckast XUMUI

ITomemenne Ne411 300, mnomniaas
— 28,8M?; moMeIIeHHe JIIsl XpaHe-
HUS 1 TPOPHITAKTHIECKOTO 00CITy-
KUBaHUS y4eOHOro o00opyaoBa-
HUSL.

350044, Kpacnonapckuiit
kpaii, r. KpacHomap, yia. um.
Kamunwnna, 13
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	8. Реактивом на хлорид-ион является
	а) гидроксид бария б) сульфат аммония в) карбонат натрия г) нитрат серебра
	9. Реактивом на карбонат-ион является
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