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Pabogas nmporpaMya JHCIHILUIHHE] «AHATHTHYECKHH KOHTPONIE ODBEETOE OKPYEAKMEH
cpensD: pazpaborada Ha ocHoke 1 OC BO no HanpaeneHmo nogrotoekH 05.03.06 Jxonoras v
NPHPONONONEI0EAHHEE, YVTEEPEIeHHOro mpukazoM MunncTepcTea obpazopanns B Havesn P Ne
998 ot 11.08.2016 r_ (B pex. IIpukaza Mumobpraysn Poccms ot 13.07 2017 r., Ne 653).

ArTop:
O.x =, npodieccop xadeqpst )
XHMHH ,_ﬁ_;é/— ~— DA AnexcaHapoea

Pabogas mporpanya oOCYAIEHA H PEKOMEHOEAHA K YTESDEICHHIO PeIeHHeM Kadephl XHMHH
ot 2 mapta 2020 r_, mpoTtorox Ne 7.

3apemyromui xadepos,
O.%.H., npodeccop &4 o~ E. A Kafiropomoea

Padogas mporpansa og00pesa Ha 2aceJaHHH METOIHIECKOH KOMHACCHHE (DaKyIETeTa arpOHOMEH H
axomored ot 16.03 2020 r., npotoxom Ne 7.

Ipenceaarens

METOIHISCEKOH KOMHCCHH, ff}f -
E.C.-X_H., JOIEHT 4’— T. A. BpoexkHHa
PyEOEOIUTENE

OCHOEHOH mpodeccHOHATRHOR S/

00paz0EATENEHOH IPOTPaMMEL }
0.1 mpodieccop — H B. Yeparmera



1 I_Ie.]'lb H 3aJa4Y1 0CBOCHUA JUCHHUIIJIMHbI

Henb0 0oCBOEGHMS IUCHUIUIMHBI «AHAJIUTUYECKUN KOHTPOJIb OOBEKTOB OKpY)KArOIIEH
cpeabl» sBIseTCsl POPMUPOBAHNE KOMILIEKCA 3HAHUHM IPUHLIUIIOB, METOJJ0B AHATUTUYECKOTO KOH-
TPOJIsl 0OOBEKTOB OKPY’KAOILEH Cpeibl U IPAKTUUECKUX HABBIKOB B IPOBEICHUN XUMUYECKUX aHa-
JIN30B.

3agaum AMCUMILIMHBI:

— BIIaJIcHUE MeToAaMHu oTOOopa Mpod M MPOBEACHUS XMMHKO-aHAIUTHYECKOTO aHaIN3a
BpPEIHBIX BEIOPOCOB B OKPYXKAIOIILYIO CPEly, TECOXUMHUUECKHUX UCCIICIOBAaHUM, 00pabOTKH, aHATM3a
¥ CHHTE3a MPOU3BOJCTBEHHOMN, MOJIEBOM M JIAOOPATOPHOM KOJIOTHYECKONH WH(MOpMAIIUN, METO-
JlaM{ COCTAaBJICHHUS YKOJIOTHMYECKHX M TEXHOTCHHBIX KapT, cOopa, 0OpabOTKH, CHCTEeMaTH3aIIHH,
aHaym3a nHpopMaIuu, GopMUPOBAHUS 0a3 TAHHBIX 3arPSI3HEHUS OKPYKAIOIICH CPEIbI, METOJaMH
OILICHKH BO3ACHCTBUS Ha OKPYXKAIOUIYIO CPEAY, BBISBISATh HICTOYHHUKH, BUIBI M MacIITaObl TEXHO-
TE€HHOT'O BO3JICHCTBHS.

.2 llepevyeHb NJIAaHUPYEMBIX Pe3yJIbTATOB 00y4eHHUSs N0 TUCHHUILINHE, COOTHECEHHBIX € MJIa-
HHUpYyeMbIMH pe3yabTaTamu ocBoeHusi OIIOII BO

B pesynbraTe OCBOCHUS AUCIUILIUHBI «AHAIUTUYCCKUNH KOHTPOJIb OOBEKTOB OKPYKak0-
niei cpenb» GOPMHUPYIOTCS CISAYIONTNE KOMITICTSHIIUH:

[1K-2 — BageHune MeronamMu oTOopa Mpod U MPOBEACHUS XUMHKO-aHAIUTHYECKOTO aHa-
JM3a BPEIHBIX BEIOPOCOB B OKPYXKAIOIIYIO CPEAy, FTEOXUMUYCCKUX HCCIEIOBaHUN, 00pabOTKH,
aHaJIM3a U CUHTE3a MPOU3BOACTBEHHOM, MOJIEBON U TAOOPATOPHOM IKOJIOTHYECKO HH(OpMAIINH,
METO/JaMH COCTaBJICHUS IKOJIOTMYECKUX U TEXHOTEHHBIX KapT, cOopa, 00pabOoTKH, CUCTEMaTH3a-
1M, aHanu3a nHdopmanuu, GopMUpOBaHUS 0a3 JaHHBIX 3arPSA3HEHHs OKPY>KAIOIIeH cpebl, Me-
TOgaMHU OILICHKHN BO3}1€I\/'ICTBI/I$I Ha OKPYXaromyro Cpeay, BbIABIIATE HCTOYHUKH, BUJbI U MacCIITa0bI
TEXHOTE€HHOT'O BO3JICHCTBHSI.

3 MecTto qucuuniussl B crpykrype OIIOII BO
«AHATUTUYECKUI KOHTPOJIb 00BEKTOB OKPYXKAIOIIEH CPEebl» SBISETCS AUCIMIUIMHON Ba-
puatusHoit wactu OITOIT BO nmoaroroBku o0yuaromtuxcst mo HanpasieHuto 05.03.06 Dxomorus u

MpUpOAOII0JIL30BAHNUEC, HAIIPABJICHHOCTD «IKONOTHS U MMpUPOAOII0JIb30BAHUCY.

4 Oobem aucmunJauHbl (72 yaca, 2 3a4€THBIX STUHUIIbI)

Bunast yueOHoM paboTh Obbewm, acos
Ounas | 3aounas

KonrakTHas paGora 55
B TOM YHCIIE:
— ay/IMTOpHAs [0 BUJAM Y4eOHBIX 3aHATHHA 54

— JIEKIIAU 22

— MpakTHIeckue (JabopaTopHbIe) 32
— BHEAyIUTOPHAS

— 3a4eT 1

— 9K3aMEH

—3aIUTa KypCOBBIX PaboT (IIPOEKTOB)
CamocrosiTesibHast padoTa 17
B TOM YHUCJIE!
— KypcoBas paboTa (IIpOeKT) —




Bunst yueOHoI paboTh

O0BeM, yacoB

Ounas | 3aounas
| — Ipoume BUIBI CAMOCTOSATENBHOM PaGOTHI 17 |
‘ HUToro mo qucuuiinue 7212 ‘

5 Coaep:kaHue U CHUTLTHHBI

ITo uToram n3yyaeMoi AUCIUIUTMHBI 00YYaIOMUecs CAAI0T 3a4ET
Jucuunnuna uzydaercst Ha 1 Kypce, B 2-M ceMecTpe.

Coaep:xaHue ¥ CTPYKTYpa JAUCHUILIUHBI 110 04HO dopMe 00ydeHust

Tema. OcHOBHEIE BOITPOCHI

dopmupyemble
KOMIIETCHITIHT

CemecTtp

Bunpl yaeOHOI pabOThI, BKIIFOYAst CAMOCTOSI-
TEIbHYIO Pa0OTY CTYJCHTOB U TPYAOEMKOCTh
(B yacax)

JIEKI[UHA

IIPaKTH-
YECKUE
3aHATUSA

nmabopa- | caMOCTOsI-
TOPHbIE TEJIbHAS
3aHSTHUS pabora

AHaAUTAYECKUA KOHTPOJIb
00BEKTOB  OKpY’Karomien
Cpellbl KaK HayKa U JUCIH-
miavHa. EE coBpemeHHBbIE
MOHSTHS, LN, 3a4ayH,
3HAYEHUE.

[1K-2

KauecTBeHHbIl arpoxumu-
YeCKMH ® DKOJIOTHYECKHH
a"Hann3. OCHOBHBIE IIOHS-
THS Ka4eCTBEHHOTO XHMMU-
yeckoro aHanmsza Kaue-
CTBEHHBIE PEAKIMH Ha OC-
HOBHBIE KAaTHUOHBI W aHH-
OHBI.

I1K-2

I'paBumeTpHUUecKuil  aHa-
JN3, €r0 METOJIbl, IPEUMy-
IIeCTBA U HEJIOCTATKH.
Onpenene-Hue BIAKHOCTH
00BEKTOB  OKpY’Karomien
cpenpl.

IK-2

Tutpumerpus, €€ cCyuI-
HOCTBb, OCHOBHBIC ITOHATHA,
TEPMHHBI, BEJINYUHBI, pac-
YyeTHbIe (hopMyJibl. MeTo1bl
TUTPUMETPUYECKOTO
aHaJm- 3a.

IK-2

Kucnorno-ocHoBHOE TUTPO
BaHUE, €ro IMpUMEHEHHE,
npubopnas TexHuka. Oc-
HOBHOE ypaBHEHHUE TUT- PU-
METPHUYECKOT0 aHAJIN3a

[1K-2




Tema. OcHOBHBIE BOIIPOCHI

dopmupyembie
KOMITETCHIIHT

Cemectp

Bunsl yueOHOM paboThI, BKIIIOYAst CAaMOCTOS-
TEJBHYIO pabOTy CTYACHTOB U TPYIOEMKOCTh
(B yacax)

JCKIHH

MPaKTH-
YECKUE
3aHSTHS

nabopa-
TOPHBIC
3aHSATHUS

caMocCTosi-
TeTbHAS
paborta

KpuBble THUTpOBaHuUA, HUX
OCOOEHHOCTH U POJIb IIPU
nox0ope UHAUKATOpoB. Bo-
JIOPOJIHBIA TOKa3aTeap U
KHCJIOTHO-OCHOBHBIE WHU-
KaTOopBI.

[1K-2

AJKanMMeTpUUECKOe TUTPO
BaHUE IIPH ONPEEICHUU CO
ACPpIKaHUA OpPraHn4€CKux
KU CJIOT.

[1K-2

KoMIuiekcoHbI — TUTPaHTHI
U UHAMKATOPbl KOMILJIEKCO
HoMmeTpuu. OrnpeneneHue
oOmelt KECTKOCTH IPUPOA-
HOHU BOJIBI

[1K-2

Penokcmerpusa.  Oxucnu-
TEIbHO-BOCCTAHOBUTEIb-
Hoe TuTpoBaHue. [lepman-
raHaTO METPUYECKOE OIlpe-
JIEJICHUE JKeJIe3a.

I1K-2

10

Meroast otbopa mpod u
npoOONOJATrOTOBKU MPUPOJ
HBIX 00BEKTOB, MTOITOTOBKA
K XMMUYECKOMY aHaJHu3y.
Pasnenenne M KOHUEHTPH
pOBaHUe.

I1K-2

11

MeTtponorust 1 METpOIOTU-
YECKHE XapaKTEPUCTHKH B
AQHAIUTUYECKOM KOHTpOJIE
00BEKTOB  OKpY’Karomien
cpensl. Kpurepuit Bocpo-
W3BOJUMOCTH M BH[BI TIOT-
pEIIHOCTEW  pe3yJbTaToB,
CHOCOOBI UX yYeTa.

IK-2

NTOI'O

22

32

17




Conep:xaHue U CTPYKTYpa AUCHUIIMHBI: JIa0OPATOPHBIE 3aHATHS M0 04HOI dopme
o0y4eHust

Z
No di % § JlabGopatop-
/_ Tema. OcHOBHBIE BOIIPOCHI S5 | < |Hble3anarus,
i 2E| S gac
o = @)
g ¢
AHanmuTryeckasi Kiaccu(uKaius KaTHOHOB U €€ CBS3b C

1 NepUOANYECKON cucteMoit snmemeHTOB. JlabGopatopHoe k-2 | 2 9
obopynoBanue. [IpaBuia paboTsl B aHATUTHYECKOH J1a00-
paTopuM U TeXHHKa 0€30MacHOCTH.

Onpenenenne nonos K, NHs*, Mg?",NOs~, SO+*, CI,

2 3 . . . IK-2 | 2 2
PO4>, CO3“ B OMHapHOM CMECH COJICH.

CylHocTh TpaBUMETPUYECKOTO aHaiu3a. [IpumeneHus
ITPaBUMETPUU B SKOJOTHYECKOM M CEIhCKOXO3SMCTBEH-

3 | Hom anamm3e. TpeOoBanus, mpenpsBisieMble K ocaxmae- | [IK-2 | 2 2
MO U BecoBo (hopmaM. TOYHOCTH T'PaBUMETPHYECCKUX
METO/IOB,

4 Omnpenenenne BIAXHOCTH PACTUTENBHOCTH (110 3aJaHHIO k-2 | 2 5
npenojaBaTes).

MeToapl TUTPUMETPUYECKOrO aHanuza. [peboBaHus,
MPEIbABISEMBbIC K PEaKIMd B TUTPUMETPHUECKOM aHa-

5 | mse. N3meputenbHas nocyna. CriocoObl BeIpasKeHUs CO- k-2 | 2 5
CTaBa PacTBOPOB W BBHIYMCIICHHS B Pa3JIMUYHBIX METOJaX
TUTPUMETPUYECKOTOo aHanu3a. TutpoBanue. Touka HKBU-

BaJICHTHOCTH ¥ KOHEYHASI TOYKA TUTPOBAHMSI.

CrangapTHble ¥ CTaHAAPTU3WPOBAHHBIE PAcTBOPHI. Tou-
HOCTh TUTPUMETPUUYECKOTO aHATN3a, UCTOYHUKHU MTOTPeIIl-
HOCTH. KHCIOTHO-OCHOBHOE allMAMMETPUUYECKOE THUTPO-

6 Banne. CymHOCTh MeTona. [lepBuuHbIe CTaHAAPTHI IS k-2 | 2 5
pacTBOpPOB KHUCTOT U mienodeid. CTanmapTH3aIus pacTBo-
POB KHUCJIOT U 1Ieno4eld. Touka HEUTpaIbHOCTH, TOUKA K-
BUBAJICHTHOCTU U KOHEYHAs TOUKa TUTpoBaHuUs. Omnpene-
JIEHUE THAPOKAPOOHATHON MIEIIOYHOCTH BOJIBI..
Breruncnenue pH B paznudHble MOMEHTHI TUTPOBAHHE U

7 MMOCTPOCHHUE KPHUBBIX THUTPOBAHHS, CHIIBHBIX M CIIA0BIX k-2 | 2 5
KHUCTIOT U OCHOBaHUH. ANKaTUMETPUYECKOE TUTPOBAHUE,

OTJIMYUTEIILHBIE 0OCOOCHHOCTH, HEOOXOMMBIEC PACUETHI.
NHaukaTopel B METO/I€ KHCJIOTHO-OCHOBHOTO THUTPOBA-

8 HUs, Teopusi uHaUKaTopoB. Onpenenenue BUHHON U ma- | [1IK-2 | 2 2
BEJIEBOW KHCIIOTHI B CMECSIX.

9 KonnokBuym: «KucnorHo-ocHoBHoe TuTpoBaHuey. IIpa- k-2 | 2 2
BUJIa OA00pa TUTPAHTa U MHJIMKaTopa. Perenue 3anay.
Kommekconomerpuueckoe TutpoBanue, I[IpumeHnenue

10 | KOMIUIEKCOHOMETPUU B aHaJW3€ MOYB, BOABI U ymoope- | [IK-2 | 2 2
HUM.

11 | OnpeneneHuto 00IIEH KECTKOCTH BOJIBI. [K-2 | 2 2




2 E
No ﬂi % § Jlaboparop-
Wi Tema. OcHOBHBIE BOIIPOCHI g q:) % HBIC 3aHATHS,
8= |0 ac
& g
JuxpomMaToMeTpusi KaKk OKHCIHTEIbHO-BOCCTAHOBUTEIb-
1p |HO€ THTpOBaHHe. CyIIHOCTh AUXPOMATOMETPHUYECKOTO k-2 | 2 5
TUTpoBaHus. [IpUuroToBICHHE CTAaHIAPTHOTO PACTBOPA K-
XpoMaTa KaJIusl.
13 Omnpenenenue conepxanus xkenesza (1) B paznuunpix ma- k-2 | 2 9
TepUaax.
14 | IIpo6ooT6Op 1 MOATrOTOBKA MPOO K aHAIIU3Y. IK-2 | 2 2
MeTtonbl pa3iencHus] ¥ KOHICHTPUPOBAHUS JJICMCHTOB.
15 | [orpemnoctu. 3HaueHue mpobooTdopa B aHanuze cenp- | [1IK-2 | 2 2
CKOXO3SIICTBEHHBIX 00BEKTOB
16 | 3amuTa m1abopaTopHBIX paboT IK-2 | 2 2
| Hroro | 32 |

6 IlepeyeHb y4eOHO-METONMYECKOTO OOeCNevYeHHsI IJIsi CAMOCTOSITEILHONH PadoThI
00yJaIMXCS MO0 ANUCHUIIAHE

MeToanyeckue yKkazaHus (1J1s1 CAMOCTOATEIbHON padoThI)

AJICKC&HI[pOBa, 9 A MYHBTHMCHHIZHLIC JICKIIUH I10 AHAJINTUYECKON XUMHUU AJI1 CTYACHTOB, O6y—
YAIOIIUXCS TI0 CIell. «DKOJIOTUS U MPUPOIOTONIB30BaHUE»: DIEKTPOHHOE YueOHOoe mocobue. / J.
A. AnekcaHaposa. - Kyol'AY, 2013. Pexxum JOCTyIIA:
https://edu.kubsau.ru/file.php/105/Multimed. lekcii_po_analit. khimii_dlja_spec. EHkologija a
vtor_Aleksandrova EH.A.pdf.

Anekcanapona 3. A., Haymosa I'. M. Y4ebHoe mocobue 1mo HEOPraHM4IeCKo U aHATUTUYECKON
XUMHUHU OJIA CaMOCTOSITEILHON pa6OTLI CTYACHTOB 5KOHOMHUYCCKOIO U 6I/IOJ'IOI‘I/I‘-ICCKOI‘ (0] (baKy'J'IB-
TETOB JHEBHOTO U 3aouHoro otaenenmii. — Kpacnomap: Wsm-Bo KyoI'AY, 2010.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

AnekcanapoBa 3. A., lNaiinykoBa H. I'. XpomaTorpaduuecknii aHamm3 B arpodKojaoruu / Dek-
TpoHHOe  yuyeOHoe mocobue.— Kpacnomap: KyoI'AY, 2013. Pexum  pocryna:
https://edu.kubsau.ru/file.php/105/03 03.07.13/13 KHromatograficheskii_analiz_v_agroehkolog
ii.AleksandrovaEHA.GaidukovaNG.pdf.

Kaitropomosa E.A., Cunoposa U.U., Komenenko H.A., Kocsnok H.E. Teopernueckne ocHOBHI 1
WHAWBUYAJIBbHBIC 3aJIaHUS 110 HeopraHqucxoﬁ U aHAJIUTUYECKON XUMHUHU. — KpaCHozLap: I/I3II-BO
Ky6l'AY, 2013. Pexum JIoTymna:
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.



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/KHimija_ehlementov_pv.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
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 ®OH/ OLCHOYHBIX CPECTB /sl IPOBEACHUs IPOMEKYTOYHOM aTTecTalnu

7.1 IlepeyeHb KOMIETEHIUH C YKa3aHUEM J3TANoOB UX (popMupOBaHMA B mpouecce
ocsoenus OITIOII BO

Orarnbl GOPMHPOBAHKS U IIPOBEPKHU YPOBHS CHOPMUPOBAHHOCTH KOMIIE-
TEHLIMH 10 TUCIMIUIMHAM, TTpaKkThKaM B nporecce ocsoenust OI1IOIT BO
[IK-2 — Biagenue MeTogaMu 0TOOpa MPoO M MPOBEICHUS XUMHUKO-aHATUTHICCKOTO aHaIM3a
BPE/IHBIX BHIOPOCOB B OKPYKAIONIYIO Cpey, TEOXUMUIECKUX MCCIeA0BaHN, 00paboTKu, aHa-
JIM3a ¥ CUHTE3a MPOU3BOJICTBEHHOM, ITOJICBOW M JTA0OPATOPHOM IKOJIOTHYCCKON HHGPOpMAITUH,
METOJIaMU COCTaBIICHUS IKOJIOTUYECKUX M TEXHOTCHHBIX KapT, cOOpa, CUCTeMAaTH3alliH, aHa-
n3a uHbopMaru, GopMUpPOBaHUs 0a3 TAaHHBIX 3arPS3HEHUS] OKPYXKAIOIIEH CPeIbl, METOJaMU
OIICHKH BO3/CHCTBHSI HA OKPYKAIOIIYIO CPEy, BBISIBISATH HCTOYHUKH, BHJIBI M MAcIITAOBI TEX-
HOIE€HHOI'0 BO3/ICHCTBHS.

Howmep cemectpa*

1 b1.B.04 Dkonorudeckoe kaprorpadupoBaHme
2 b1.B./IB.03.01 Ananutrudeckas XuMus
2 b1.B./IB.03.02 AnanuTH4ecKuil KOHTPOJb OOBEKTOB OKPYKAIOIICH
Cpenbl
2,4 b2.B.01.01 IlpakTuka no noiay4eHHIO MEPBUYHBIX MPOPECCUOHANBHBIX

YMEHUH M HaBBIKOB, B TOM YHCJI€ NEPBUYHBIX YMEHUN M HABBIKOB
HAY4YHO-HCCIIEJ0BATENBCKOM 1A TEIIbHOCTU
4-5 b1.5.08 'MIC B sk010rNM ¥ IPUPOAOIIOJIB30BAHUN

5 b1.B.21 Onenka BO31€CTBUSL HA OKPYKAIOILYIO CPEAY

5 b1.B.JZIB.05.01 ®u3uko-xuMUYECKHe METOIbI aHATH3a

5 b1.B.JIB.05.02 MHcTpyMeHTalbHbIE METOABI AHAJIN3a B MOHUTOPUHIE
00BEKTOB OKPYKAIOIIEH CpeIbl

6 b1.B./IB.02.01 TexHoreHHble CUCTEMBI U HKOJIOTUYECKUN PUCK

6 b1.B.JIB.02.01 TexHoreHHble cCCTEMbI YpOAHUCTUUECKUX TEPPUTOPUI

2,6 b52.B.02.01 IlpakTuka mo HOJIY4YEHUIO NPOPECCHOHATBHBIX YMEHUH U

OMbITa NPOPECCUOHATBHOMN JEITEIbHOCTU

8 b52.B.02.02 IlpegauninomHas npakTuka

8 b3.5.01 3amura BeIyCKHON KBaIH(pUKALIMOHHOM padoThI, BKIIIOYAs

MOJITOTOBKY K 3alIUTE U NPOUEAYPY 3alTUThI
*Homep cemecTpa COOTBETCTBYET 3Tally (GOpMUPOBAHHSI KOMIETEHIIUH




7.2 Onucanune nokasareseil 1 KpuTepueB OLleHUBAHUSA KOMIIeTeHIMI HA Pa3THYHBIX

3T3H&XHX(b0pMHp0BaHHH,OﬂﬂcaHHeIHKaHLIOHCHHBaHHﬂ

[Inanupye-
MBbI€E PE3YJIb-
TaThl OCBOE-
HUS KOMIIE-

TEHIUU

YpoBEeHb OCBOCHHUS

HEYJIOBJIE-
TBOPUTEITHHO
(MUHUMATB-
HBIN HE J10-
CTHTHYT)

YIIOBIIETBO-
pHUTEIBHO
(MUHUMAITB-
HBII [TOPOTO-
BBII)

XOPOIIO
(cpenuuit)

OTJINYHO
(BBICOKMIN)

Onenoynoe
CPEICTBO

IIK-2 — B1ageHne MeToaMu 0TOOpa MPOO U MPOBeIeHUA XUMHUKO-aHAJTUTHYECKOT0 aHAa-
JIN3a BPeIHBbIX BHIOPOCOB B OKPY:KAIOIIYIO Cpely, FTeOXUMHYECKUX HccIe0BaHui, o0pa-
00TKH, AaHAJIM32 U CHHTE3a MPOU3BOJACTBEHHOM, I10JIeBO U JIA00OPATOPHOI IKOJIOTMYECKOM
uHdopManu, METOIAMHU COCTABJICHUS IKOJIOTHYECKUX U TEXHOTeHHBIX KapT, cOopa, cu-
cTeMaTu3aluu, anajan3a uHopmanum, popmupoBanus 6a3 JaHHBIX 3arpPsSI3HEHUST OKPY-
JKaIIel cpelbl, METOIAMHU OLIEHKH BO3/1eiliCTBUSI HA OKPYKAKOIIYI0 Cpeay, BIABJIATDH HC-
TOYHUKH, BU/IbI H MACIITA0bI TEXHOT€HHOI'0 BO3/1eiicTBHSI.

THYCCKHUEC

o0bemMe, HO
HEKOTOpHIE C
HEJ0YCTaMH

3HATD: YpoBeHb Munu- YpoBeHb YpoBeHb
OCHOBHBIE 3HAHUW HWKE | MaJIbHO JI0- | 3HAHUMU B | 3HAHUMU B
MPUYMHBI W3- | MUHUMallb- | IyCTUMBbIH o0beme, co- | o0beme, co-
MEeHEeHHUs1 (QU- | HbIX TpeOO- | YPOBEHb 3Ha- | OTBETCTBYIO- | OTBETCTBYIO-
3UKO-XMMH- | BaHUH, HUW, JI0Iy- | IIEM po- | meM po-
YECKUX HMEIIM MECTO | IIIEHO MHOIO | IpaMMe€ MOJ- | TpaMMe IOJI-
CBOMCTB Ma- | rpyObIe HerpyObIX TOTOBKH, JI0- | TOTOBKH, 0€3
TEPUAJIOB, OLIMOKH oLIMO0K NyLIEHO He- | OIIMOO0K
11631 (N1 1707 S ¥ CKOJIBKO He-
BELIECTB rpyOBIX OIIM-
00K

YMETD: IIpu  peme- | IIponemon- [IponemoH- [IponemoH-
IIPOU3BOJIUTH | HUM  CTaH- | CTPUPOBAHbl | CTPUPOBAHbl | CTPUPOBAHBI
nabopatop- | JapTHBIX 3a- | OCHOBHbBIE BCE OCHOB- | BCE  OCHOB-
HblE HCClIe- | Jad HE Mpo- | yMEHMs, pE- | Hble YMEHMs, | Hble YMEHHUS,
JIOBaHMsSI, 3a- | IEMOHCTPHU- | IIEHBbl THUIIO- | PEHIEHBl BCE | pEUIeHbl BCE
MEpbl, aHa- | pOBaHbl OC- | BBIE 33/1a4y C | OCHOBHBIE 3a- | OCHOBHBIE 3a-
JU3bl  OTO- | HOBHbIE yMe- | HETpyObIMH | Iayd C He- | Jaud C OT-
OpaHHBIX IIpU | HUsL, HMMENH | OmMOKaMH, | rpyObIMHU JEJIbHBIMU
POIHBIX 00- | MECTO  TpY- | BBIIIOJIHEHBI | OLIMOKaMH, | Hecylle-
pas3LoB Oble OIMOKM | BCEe 3a/1aHUs, | BHIIOJIHEHbl | CTBEHHBIMH

HO HE B MOJI- | BCE 3a/laHus | HeJoueTamH,

HOM o0BbeME | B IIOJIHOM | BBIITOJIHEHBI

BCE 3aJaHUsA
B HOJIHOM
o0BeEME

Tectbl
Pedepar
NunuBuny-
albHBIE TEMa-
3a-
JaHus
KoHntposnbHsie

paboThI

Keiic-3amanus
Bormpocs! u 3a-
JaHus JUTS
[IPOBEACHUSA
3a4era




YpoBEeHb OCBOEHUS

IInanupye-

HEYJI0BJIE- YIIOBJIETBO-
MBbI€ Pe3yJib-

TBOPUTEIBLHO | PUTEIBHO Onenounoe
TaThbl OCBOE- XOpOLLIO OTJINYHO

(MuHUMANB- | (MHHUMAIIb- - - CpEeICTBO
HUS KOMIIE- . . (cpenuuii) (BBICOKUIA)

HBII HE 0- | HBI MOporo-

TEHIIUU o
CTHTHYT) BBIN)

NUMETD IIpu  peme- | Umeerca mu- | [IponemoH- IIponemoH-
HABBIKUA HUM  CTaH- | HUMQJIbHBIA | CTPUPOBAHbBI | CTPUPOBAHBI
NUJIN) JTapTHBIX 3a- | HaO0op HaBbI- | 6a30BbIC HaBbIKU IIpH
BJIAJJETDB: | nau He mpo- | KOB JJIsi pe- | HABbIKKM TP | PEIICHUU He-
HaBbIKAMH JEMOHCTPU- | IIEHUSI CTaH- | PEIICHUU CTaHJapTHBIX
MIPOBEJICHUSI | POBAHBI 0a30- | JApPTHBIX 3a- | CTAHJAPTHBIX | 3a7a4 0e3
JKOJIOTMYE- | BbIE HABBIKM, | Jau C HEKO- | 33/1a4 C HEKO- | OMOOK U
CKOTO aHa- UMEIH MECTO | TOPbIMHU TOPBIMH HE/I04YETOB
JM3a MoAro- | rpyosIe HEJ0YETaMU | HEJOYEeTaMU
TOBKHU MIPOU3- | OIIMOKH
BOJICTBA K
BBIYCKY HO-
BOM MPOJIYK-
LI1H,

7.3 TunoBble KOHTPOJbHBIE 3aJaHUs WJIH MHbIE MATEPHAJIbI, HEOOXOAMMbBIE s
OlIeHKH 3HAHW, YMeHHUIii, HABBIKOB, XapaKTePU3YIOIIHX ITanbl GOPMUPOBAHUS KOMIIETEH-
nui B npouecce ocsoenus OIIOII BO

Keiic-3ananus
«Kommuiekconomepus»
«OmnpenesieHne 001eH KeCTKOCTH BOABD)

OO0111y10 KECTKOCTh BOJBI OMPEEIIAIOT, UCIIONb3Yysl B KauecTBe TUTpaHTa KomruiekcoH II1
(OATA). Turpyror Boay pactBopoM KomiuiekcoHa III B mpucyTcTBUM MHAMKAaTOpa XpoOMOIeHa
YEPHOTO M OIpPENEsOT CYMMapHOE COJEep KaHUE B HEH MOHOB Kalbliusg W MarHusd. MHaukatop
XPOMOTI'€H YepHbIi 00pa3yeT ¢ MOHAM MarHus U KajblMs KOMIUIEKCHbIE COETUHEHUs BUHO-Kpac-
HOTO [IBeTa B aMMHuauHo# cpene (ammuaunbiit 6ydep (NH4Cl + NH40H ):

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

KoHcTaHTH ycToitanBocTn KomimaexcoB Ca?" 1 Mg? ¢ MHAMKAaTOPOM PaBHBI COOTBETCTBEHHO
2,6-10° 1 1-107 . Benmmuuna KOHCTAHT ycToitunBocTH KommuiekcoB Ca?" u Mg?" ¢ KoMIIekcoHOM
111 (DATA) Ha opsiaok Gonsirte (3,7-107 u 5-10%). TlooToMy TIpH THTPOBAHHH KOMITIEKCH METAl-
JIOB C MHAMKATOPOM pa3pyIlaloTcs U o0pazyroTcs Oonee npounsie komriekcesl ¢ DATA (npu pH
10): Calnd ~ + Naz[H2Y] = Naz[CaY] + HInd >~ + H*,

B TOYKe SKBMBaJIEGHTHOCTH BUHHO-KpacHasi OKpacka pacTBOpa CMEHSETCS] CUHEHN XapaKTep-
HOM HEMOCPEeACTBEHHO JJIsl MHAUKATOpA.

Xon omnpenenenus onucad B yueOHuKe Anekcanaposoit D.A., aiinykosoit H.I'. Ananutu-
yeckasi xumus. TeopeTuueckrne OCHOBBI U JTJaOOpaTopHbId MpakTukyMm. B 2 kuurax. Kaural. Xu-
MHUYeCKHe MeTOIbI aHanu3a, M3zgatenberBo «KomocCx»: 2011r. 1l-e u3nm.).

3adanue. 3anuco OAGHHBIX ONBIMA.
1). 3a"HecuTe naHHBIC TATPOBAHKS B TAOJIUITY.

NeNo| c(DJITA), :’[IJ(IBOHLI)’

100

V1 (QATA),ma Ko, MMOJIB/JT

1 0,05




V(Boabl),

NeNe| ¢c(QATA), o V1 (QATA),ma Ko, MMOJIB/JT
2 0,05 100
3 10,05 100

Cp.
2). Paccunraiite 3HaueHue 00l kecTkocTH Bkl Ko = ¢ (Ca?" + Mg?") [ Mmons/n] o dopmyie:
Ko = c(BATA) - Viepg(DATA) - 1000 / V(Bomwr),

rae c¢(DATA) — MonsipHas KOHIEHTpalusi SKBUBAJICHTOB pacTtBopa Komiuiekcona III, H;
Viep — cpenHee 3HaueHuEe 00beMa pacTBOpa KOMILJIEKCOHA, 3aTPaueHHbII Ha TUTPOBAHUE CyMMap-
HOTO COJICP KAHMSI HOHOB KAJIBIIUS U MarHUS, MJT,

V(Boabl) — 00bEM BOJIBI, B3ATHIN JIJI1 TATPOBAHMS, MJL.

3) Ha ocHoBanumn KJ'IaCCI/I(i)I/IKaI_[I/II/I BOJBI 110 KE€CTKOCTHU, OOCHUTEC Ka4CCTBO HCCJ’IG,Z[y@MOfI BOJBEI,
MMPUTrOJHOCTDb et B MUy M ajid TCXHUYCCKUX Heﬂeﬁ.

3agaHus 1J151 KOHTPOJILHBIX padoT (mpumep)

1. IlocnenoBaTenbHOCT OOHAPYKEHHSI KATHOHOB TIEPBOY aHATTUTHYECKOU TPYIIIBI
a) NH; , Mg?*, ynanenue katuona NH , K*, ynanenue xatnona Mg?*, Na*

6) Mg** ,K*, Na' B) NH; , Na*, K*, Mg r) Mg?, NH; , K*, Na*

2. 'pynnoBbIM peareHTOM Ha aHHOHBI BTOPOI aHATUTHUECKOH TPYIIIbI SIBIISIETCS
a) BaClz 0) Ag2S04 B) AgNOs r) Ca(NOs3)2

3.Macca ruapokcuaa Hatpus ( M = 40 r/moinp) B 500 M 0,1 M pactBopa paBHa
a)2r 0) 20r B) 4,0r r) 40r

4. Ecnu Ha TutpoBanue 100 M npupoaHoi Boabl nonuio B cpenneM 17,6 ma 0,05H. pactBopa
KOMILUIEKCOHA, TO 0011asi 3KECTKOCTh BOJIbI paBHA

a) 0,880 mounb/n 0) 17,6 Mmmonb/n B) 8,80 MMoIB/1

r) 8,80 MoB/1 1) 1,76 mons/n

5. CTanapTU3UPOBAHHBIMU SIBIIIFOTCS. PACTBOPBI
a) HCI 0) DJITA B) [I[aBEJICBOI KUCIIOTHI r) NaOH

6. OO0 )KECTKOCTh BOJIBI OTPEIEISIIOT METOI0OM #H##

7. I[.HH CTaHAapTU3aluu pacTBOPOB CUIIbHBIX OCHOBaHHUM B KauecTBE HCXOAHOI'0 BE€IICCTBA UC-
TOJIB3YIOT
a) CH3COOH 6) H2C204-2H20 B) H2C4H404 r) HCI

. COOTBETCTBHE TUIIOB pPEAKIUN U METOAOB TUTPUMETPHUUECKOTO aHAIIN3a
: peaKUHUH HEUTpaTu3auu

: PEaKIUU OKHCICHUS-BOCCTAHOBICHUS

: peakIy HOHHOTO OOMEeHa

: peaKIu KOMIUIEKCOOOpa30BaHMs

AW N —= 0

: KUCJIOTHO-OCHOBHOE TUTPOBaHUE
: IEpMaHraHaTOMETPUS

: KOMIIJICKCOHOMETPHUS

. @pTeHTOMETPUS

AW N —



9. st TutpoBanust NHsOH Henp3s ucnonszoBath
a) HCI 6) HNOs B) CH3COOH r) H2SO4

10. Onpenenennas NoCIeO0BATEIBHOCTh OOHAPYKEHHSI HOHOB B MICCIIElyEMOM PacTBOpE Ha3bl-
BAeTCA ... AaHAJIH30M
a) TpoOHBIM 0) mocienoBaTeIbHBIM B) CHCTEMAaTHYECKHUM  T) CyXHUM

11. OcHOBHOE YpaBHCHHUE UCIIOJIB3YEMOEC IJId paCY€TOB B TUTPUMCTPHUICCKOM aHAINU3E:

n C-M n
0) T=——2% C=12& m=C, -M-V C\V,=C\V
V(J‘I) ) 1000 B) V() r) M (H) n) GV, 2V

a)C=

12. PacTBOpHI C TOUHO M3BECTHON KOHLIEHTPAIMEH TOTOBAT B ### Kombax

13. PacTBOpBI, COXpaHsoIIKe NocTosiHHOE 3HaueHue pH npu no6aBineHnn HeOOIbIINX KOJIU-
YeCTB KUCJIOTHI MJIH LIEJIOYH, HAa3bIBAIOT

a) OypepHbIME  0) HACHIIICHHBIMA  B) UCTUHHBIMH  T) pa30aBICHHBIMH

1) KOJUIOUJAHBIMU

14. Ilo TouHO HaBeCKE MOXKHO IIPUTOTOBUTH CTAHJIAPTHHIE PACTBOPHI:
a) nepmaHrasara kanusi;  0) Oypsl; B) rujpokcuna Hatpusi; r) OJTA

15. JI7st KUCIIOTHO-OCHOBHOTO THTPOBAHUS IIPUTOAHBI TOJIBKO T€ HHIAMKATOPHI IOKa3aTeNlb THT-
poBanus pT KOTOPBIX HAXOIATCA B TIpEAeax ...

a) JMHUU HEUTPaJIbHOCTH; 0) ckauka TUTPOBAHUS;

B) 00J1aCTH IIepexo/1a OKPacKu I') ocelt KOOpAUHAT KPUBOWH TUTPOBAHUS

Tembl pedeparTos

1 Ocob6ennoctu 0T00pa mpod BOAbI M aTMOCHEPHBIX 0CATKOB, TPUOOPHI ¥ IPUCTIOCOOICHUS
JU1st 0TOOpa Mpo0, Hay4YHBIE PEKOMEHIAIUH.

2 OT10op mpoO MOYBbI, JOHHBIX OTJIOKEHHH, 3HAUEHHE W NMPAKTHUYECKOE MPUMEHEHHE B
CeITbCKOXO035HCTBEHHOM MTPOU3BOJICTBE

3 Metonabl poOOMOATrOTOBKM PACTUTENIBHBIX MaTepHalioB, 3HaueHHe MpoOooTOOpa Ha
NPaKTHKE.

4 [ToaroroBka mpod 0OBEKTOB OKpYKaIOIIEH cpeibl, THTeHCU(UKAIHS cTIoc00a KUCIOTHON
MUHEpATU3aluu Ipoo.

5 [ToarotoBka npo6 00BEKTOB OKPYXKAIOLIEH Cpebl, CyX0e 030J€HUH I ONPeIeICHHs He-
OpPTraHUYeCKUX BEIIECTB.

6 DOTOXMMHYECKHH cIOCO0 MPOOOMOArOTOBKH, MpUMeHeHue Y D-u3nydeHus npu MoAro-
TOBKE MPO 0OBEKTOB OKPYKAIOIIEH CPEIbI.

7 Tspxénble MeTallIbl, KaK 3arps3HUTENN aTMoc(epsl, OOHapyKEHHE UX KaTHOHOB M BO3-

MO>XXHOCTHU OYUCTKH.

CamoountieHre 00bEeKTOB OKPYKAIOIIEH Cpe/Ibl, €ro 3HaYeHHE U IPUMEHEHHUE.

9 HpHpOI[HI)Ie BOJEBI, X OCHOBHBLIC KOMIIOHCHTBI, POJIb B ) KU3HCACATCIbHOCTH PaCTUTCIIb-
HBIX CUCTEM.

10 Meronbl pazzieneHus U KOHIICHTPUPOBAHUS B aHATMTUYECKOM KOHTpPOJIE 00BEKTOB OKpY-
JKArOLIEN CPEBI.

11  Dxoyiorus ¥ TOKCHUKOJIOTHS OOBEKTOB OKPYKAIOIICH CpPeilbl, aHATUTUICCKUA KOHTPOJIb,
€ro 3HauCHHE.

12 OmpeneneHue coaepkaHHsi CyXOTO BEIIECTBA B PAacCTUTEIILHOM MaTrepHalie, MUKpOdJie-
MCHTBI PACTUTCIILHBIX CUCTCM.

(e}



13 Ilepekuch BOOpOJA, AHATUTHYECKUI KOHTPOJIb €€ COJACPKaHMs B 00BEKTaX OKPYKaro-
er Cpeapl.

14  I'paBUMETpUUYECKHI aHAIN3 B arpOXHUMUH, TOYBOBEICHUH, 300TCXHHH.

15 TurpuMmeTpuvecKuii aHaIN3 B arPOXUMUH, IIOYBOBEICHUH, 300TEXHUU.

16  AjkanmuMeTpu4ecKOe TUTPOBAHUE, €ro 3HAYCHHE U PUMCHEHHE.

17 DnexktpoxuMu4ecu aKTUBHUPOBAHHAs BOJAa — aHOJIUT, €€ MOJy4YeHUE, CBOMCTBA, COCTAB,
3HAYCHUE U TPUMEHEHUE.

18  AHanmuTHUYECKHI KOHTPOJb COACPIKAHUS TSDKEIBIX METAJUIOB B OOBEKTAX OKPYXKAroIeH
Cpepbl.

19 TlpumeHeHNE KOMIUIEKCOHOMETPHH B aHAIH3E TIOYB, BOJIBI, YIOOPEHUI.

20  JluxpoMaTroMeTpH4ecKoe TUTPOBAHUE, CYIITHOCTh, IPUMECHEHHE.

21  CrouHbIe BOJbI, METOIbI X XUMHYECKOI'0 aHAIM3a U OYHCTKHU.

22  MuHepaabHBIA M H30TOIHBIN COCTAB BOJIbI, BIMSHUE UX HA )KUBBIC OPTraHU3MBbI,

23 O30H, ero CBOICTBa, OMpECIICHUE ¥ PUMEHEHHE TSl 00€3BPSIKUBAHUS BO3TyXa;

24  Omnpenenenue oo1IeH (TUTPyeMO) KUCIIOTHOCTH IJI0JIOB U OBOILEH, OMOIOTHYECKOE 3HAa-
YEeHHE DTOr0 IT0Ka3aTes.

25  Omnpenenenue coaep:kanusi CBOOOTHOTO XJI0pa B BOJIE.

26  Meronbl pa3eieHNs U KOHIEHTPUPOBAHUS B aHATIN3€ 0OBEKTOB OKPYKAIOIIECH CPEIBI.

27  OKHUCIMTEIIBHO-BOCCTAHOBUTEIBHOEC TUTPOBAHUE B AaHAIIMTUYECKOM KOHTPOJIE OOBEKTOB
OKPYKaIOILEH Cpebl.

28  Xumuueckue TeCT-MeTo/bl aHanu3a. OCOOEHHOCTH aHallM3a BO3/1yXa, €ro 3HaYeHHUE.

29  DJEeKTpPOXMMHYECH aKTHBHPOBAHHAs BOJA — KATOJHT, €€ MOJIyICHHUEe, CBOWCTBA, COCTAB,
3HauEHUE U PUMEHEHHE.

30 KoMmrurekcoMeTpUIeCKOe TUTPOBAHUE B aHATUTUYCCKOM KOHTPOJIE OOBEKTOB OKPYXKAro-
e cpebl.

PesynpTarhl mydmux pedepaToB MpeaCcTaBIAIOTCS Ha CTYACHUECKOM HAyYHOM CeMHHAape B popme
JIOKJIaI0B.

HHI[I/IBH}]yaJILHbIe TEMATHYCCKHUEC 3alaHUA (npnMepu)

1. [TocnenoBatenbHOCTH OOHAPYKEHHS KATUOHOB TIEPBOM aHATTUTUYECKON TPYIITIBI
a) NH; , Mg?*, ymanenne xaruona NH; , K*, yranenne xaruona Mg>*, Na*

6) Mg2+ , K+, Nat B) NH* ’ Na*, K+, M92+ T) Mg2+, NHX, K+, Na*

. COOTBETCTBHE TUTIOB pPEAKIIUN U METOAOB TUTPUMETPHUUECKOTO aHAIIN3a
: peaKUHUH HEUTpaTu3auu

: PEaKIUU OKHCIEHUS-BOCCTAHOBICHUS

: peaKIy HOHHOTO OOMEeHa

: PeaKIuu KOMIUIEKCOOOpa3oBaHUs

A LW =N

: KHCJIOTHO-OCHOBHOE€ TUTPOBAHUE
: IEPMaHTaHATOMETPHS

: KOMIUIEKCOHOMETpUS

. ApreHTOMETpUs

w B W N =

. PacTBOpBI ¢ TOUHO U3BECTHOI KOHIIEHTpAIME TOTOBAT B ### Koi0ax

13. PacTBOpBI, COXpaHAIONIKME MOCTOSTHHOE 3HaueHne pH npu 1o6aBineHnn HEOOIBIINX KOTH-
YeCTB KHCIIOTHI WM IIEJIOYH, HA3bIBAIOT

a) OybepHbiMu  0) HACHIIIICHHBIMH ~ B) UICTUHHBIMH  T) pa30aBlIEHHBIMU

1) KOJUTOMTHBIMU



4. TTo TOYHOM HABECKE MOKHO MPUTOTOBUTH CTAHAAPTHBIC PACTBOPBHIL:
a) mepMaHraHata kanusi;  0) Oypsl; B) ruapokcuaa Harpusi; ) OATA

5. I[Hﬂ KHUCJIOTHO-OCHOBHOI'O TUTPOBAHUSA NPUTOAHBI TOJIBKO TC MHAUKATOPELI ITOKA3aTCJIb TUTPO-
BaHUA pT KOTOPBIX HAXOAATCA B IIPEACTIAX ...

a) JINHUY HEUTPaJTbHOCTH; 0) Ckauka TUTPOBAHUS;
B) 00J1aCTH IIEpex0aa OKPaCKu I') OCeil KOOpAMHAT KPUBOW TUTPOBAHUS
TecTnl

3a 6a3y TeCTOB MO TUCIHUILIMHE «AHATUTHYECKUN KOHTPOJIb OOBEKTOB OKpY KaIOIIen
CpeIb» MOTYT OBITh IPUHSTHI TECTHI, MoAroToBIeHHBIE B cucTeMe «INDIGO» Indigo Software
Technologies, http://indigotech.ru/ mo ananuTHyYecKOl XUMUHU B JOCTYITHBIC ISl CTYICHTOB B
rino6ansHoi cetn KyOI'AY 1 KOMIIBIOTEPHBIX KJ1accax YHUBEPCHUTETA.
TumoBsie TECTHI IO OTACIBHBIM TEMaM HEOPTaHMYECKOW XMMUU MPUBOIATCS Jajiee

1. Hayka 00 onpeneineH XMMHYECKOI0 COCTaBa BELIECTBA U UX XUMUYECKOIO CTpoe-
HUS — 3TO XUMHUS: a) oOmras; 0) HeOpraHu4YecKas; B) aHAJTMTHYECKas; T') CpEU OTBETOB HET BEP-
HOTO.

2. OCHOBHBIMHU COCTABIISIOIIMMU aHATUTHYECKOTO KOHTPOJISI OKPYXKAIOLIEH cpeibl sBIs-
IOTCS: a) KAUeCTBEHHBIN U KOJIMYECTBEHHBIN aHAN3, (PU3NKO-XUMHUECKUE METO/Ibl aHAJH3a; 0)
KaueCTBEHHBIN U KOJIMYECTBEHHBII aHATN3; B) KOJIMYECTBECHHBIN aHANN3 U (PU3UKO-XUMHUYECKHE
METO/Ibl aHAJIN3A; T') CPEU OTBETOB HET BEPHOTO.

3. JlocTaTOYHO YHHBEPCAJIbHBIA U TEOPETUUECKUH OOOCHOBAHHBIN CIIOCOO OIpeIeTIeHHS
cocTaBa O€30THOCUTENIBHO K OTNpeAeIsieMOMY KOMIIOHEHTY U (0OBIYHO) K aHAIU3UPYEMOMY 00b-
eKTy — 3TO: a) METOJl aHa/IK3a; 0) XUMUYECKUI aHaTTN3; B) METOJMKA aHAllN3a; T') CPeIh OTBETOB
HET BEpHOTO.

4. Pa3nen XuMuu, U3y4aroluil MEXaHU3Mbl XUMUYECKHUX PEAKIUi U CKOPOCTH UX MpOTe-
KaHUS, - 9TO: a) XUMUYECKasi KWHETHKA, 0) XUMHUECKHUI aHaJIN3; B) XUMHYECKasi TEPMOJIMHA-
MUKa; T') CpeIi OTBETOB HET BEPHOTO.

5. XapakTepusyeTcsi OTCYyTCTBUEM MOBEPXHOCTHU pa3jiesia MeXKIy peareHTaMu peakliiu:
a) TeTeporeHHble, 0) TOMOT€HHBIE; B) 00paTUMbIE; T') HEeoOOpaTUMBbIE.

6. OnpenensieTcss I3MEHEHNEM KOHIIEHTPAIMH PEarupyIONINX BEIIECTB B SMHHILY Bpe-
MEHU: a) CKOPOCTh peakinu; 0) KHHETHKA PEaKllii; B) MEXaHU3M PEaKIUH; T) CpEIr OTBETOB
HET BEpHOTO.

7. B KHHETUYECKOM YpaBHEHHH JIsl TETEPOTEHHOM peaKIlUy 3aMrChIBAIOTCS TOIHKO KOH-
[EHTPAIMU BEIIECTB, HAXOAIUXCS B: a) Ta3000pa3HOM COCTOSHUM; 0) KHIKOM WK Tra3000pa3-
HOM COCTOSIHUU; B) )KHJIKOM COCTOSIHHH; T') TBEPAOM COCTOSTHUH.

8. CornacHo 3aKOHY JIEHCTBYIOIIUX Macc, CKOPOCTh XUMUYECKOW peaKkiuu: a) mpsiMo
MPOMOPLMOHANIbHA TIPOU3BEICHUIO KOHIICHTPAIIUI €€ TPOAYKTOB; 0) 00paTHO MPOMOPIMOHATIEHA
MIPOM3BEACHUIO KOHIICHTPAIMH PearupyroNiX BEMIECTB; B) MPSIMO IMPOIIOPIIMOHATBHA TIPOHU3BE-
JEHUIO KOHIICHTPAIMIl pearupyomux BemecTB; T') 00paTHO MPOMOPIIMOHATFHA TPOU3BEICHUIO
KOHIIEHTpalUid €€ MPOIyKTOB.

9. B cootBercTBuU ¢ mpaBuioM Baut-I'odda, ckopocTh XUMUYECKOH peakIiuu Mpy TMo-
BeITIICHUH Temnepatypsl Ha 10 °C: a) Bo3pacraer mpuMepHo B 2 — 4 pa3a; 0) yMEHbIIIAeTCs MPH-
MEpPHO B 2 — 4 pa3a; B) BO3pacTaeT B 2 pa3a; I') yMEHbILIAeTCs B 2 pasa.

10. Kputepuem cMmenieHrsi XMMUYECKOTO PaBHOBECHS BIPABO SIBIIAECTCS YCIOBUE:

a) Kpasn>1; 0) Kpasu<l; B) Kpasu=1; T) cpemu 0TBETOB HET BEpHOTO.

11. YBenuyeHne KOHLIEHTPALIMH UCXOAHBIX BEILIECTB: @) BHI3BIBAET CMEILIEHUE PaBHOBE-
CHSl B CTOPOHY 00pa30BaHUs KOHEYHBIX MMPOYKTOB; 0) BHI3BIBAET CMEIICHUE PABHOBECHUS B CTO-
POHY 00pa30BaHUs UCXOJHBIX MPOAYKTOB; B) HE BbI3bIBACT CMEIICHHS PABHOBECHS; T') CPEIH OT-
BETOB HET BEPHOTO.



12. Ycra"HoBuTe COOTBETCTBUE.

a) 0>0,7

1) cusbHbBIE 3JIEKTPOIUTHI

0) 0<0,1

2) cnabble AIEKTPOJIUTHI

B) HCI, H2SO4, HNO3, KOH, NaOH, NaCl, KNOs

r) CH3COOH, H2CO3, HCN, NH4OH

13. YcranoBuTe COOTBETCTBUE

a)a = — 1) crenens qucconuanum

6) K = H¥][AT] _ CaCa _ Ca? 2) 3aKkoH pa30asienus OcTBaibaa
[HA] C—Ca 1-a

B)a=fC 3) aKTUBHOCTH MOHA

0) 1 = ~(CZE + CpZ3 + -+ CoZ2)

4) uoHHas cujia pacTBopa

14. PactBOp, coaepkamuii cnadyro KUCIOTY (JIOHOP MPOTOHA) U COJIb 3TOM KUCIIOTHI (aK-
LENTOop MPOTOHA), — 3TO: a) OydepHbIN pacTBOp; 0) KuciIoTHas OydepHas cuctema;
B) ocHOBHas OydepHas cuctema; ) OydepHasi eMKOCTb.

15. Yucino MoJb SKBUBAJICHTOB CHIIBHOM KHUCIIOTHI HITH IIEJI0OYH, KOTOPBIC HY)KHO J100a-
BUTH K 1 11 OydepHOro pactBopa, 4ToObI H3MEHUTH BennunHy pH Ha enuHUIy, - 3TO:
a) OydepHnblii pacTBop; 6) kucnoTHas OydepHas cucTema; B) ocHOBHas OydepHas cucrema;

r) OydepHas eMKOCTb.
16. YcTaHOBUTE COOTBETCTBUE

CHJIBHBIMHM KHMCJIOTAMHU

a) coJii, 00pa30BaHHBIC CHIIbHBIMU OCHOBAHHSIMH U

1) ruzpoau3 o KaTuOHY

OCHOBAaHUCM

0) conu, 00pa30BaHHBIC CUIILHOW KHCIIOTOH U CI1a0bIM

2) ruApOIIU3 MO0 AaHUOHY

OCHOBAHUCM

B) COJIM, 00pa30BaHHBIE CIIA00M KUCIOTON U CHIIbHBIM

3) ruIpOaN3 O KAaTHOHY U aHHOHY

OCHOBAHUCM

T') colr, 00Opa30BaHHbIE Ca00N KUCIOTOM U c1abbiM

4) runponusy He oABepraercs

17. Ycra"HoBUTE COOTBETCTBUE

0) K;

Hap Ky—ro1XKocu

a) K — Koomn 1) KOHCTaHTa TUIPOJIU3a COJTM CUIILHOM KHC-
ruap
Ky—ru JIOTHI ¥ ¢71a00r0 OJTHOKMCIOTHOTO OCHOBaHMS
Kooner 2) KOHCTaHTa TUAPOJIN3a COJIU CIaboro OaHO-

KHCJIOTHOT'O OCHOBAHUS U ¢1ab0il OTHOOC-
HOBHOMW KHUCJIOTEI

B) K _ Ksopu 3) KOHCTaHTa TUAPOIN3A COJIU CUIIBHOTO OC-
TUAP o o
Kocu HOBaHUS U CJI1a00H OJHOOCHOBHON KHUCIJIOTHI
Kenp 4) creneHb ruIpon3a Coau
rh= =

18. YcTaHOBUTE COOTBETCTBUE

a) ompeJeNseT, Kakiue KOMIIOHEHTHI BKITFOYaeT
AHATM3UPYEMBIA OOBEKT

1) kauecTBEHHBIN aHAIIN3

0) aHaJIM3, U30TOIHBIHN, 3JIEMEHTHBIN
(aTOMHO-MOHHBIN), CTPYKTYPHO-TPYIIIOBOM
(pyHKIHOHATBHBIN ), MOJIEKYIISIPHBIH, Bele-
CTBEHHBIH, (ha30BBIN

2) KOJIMYECTBEHHBIN aHAIN3

B) JIa€T CBEACHUS O KOJIMYECTBEHHOM COJIEp-
YKaHUH BCEX WM OTJIEIbHBIX KOMIIOHEHTOB

3) xnaccudukaiys no Macmrady padboTsl,
00beMy WJIH Macce MpoObI

I') MaKpo-, HOJTYMHKPO-, MUKPO-, YIIbTpa-
MHUKPO- U CyOMUKPOAHATIN3bI

4) knaccuduKanus, OCHOBaHHAsI Ha IPUPOJIC
00HapYKMBAEMbIX M ONPEJENISIEMbIX YaCTHII




19. BennuuHa nojae3HOro aHaJIUTUYECKOTO CUTHAA, - 3TO: a) U3MEPEHHBIN aHAJIUTHYE-
CKUH CUTHAJl — aHAJIMTUYECKUH cUTHaN (pOHA; 6) U3MEPEHHBIN aHATMTUYECKUI CUTHAII + aHAJIH-
TUYECKUN CUTHaJ ()OHA; B) aHATUTHUYECKUI cUTHAT (poHA — M3MEPEHHBIN aHATUTUYECKUIN CHUT-
HaJl; aHATMTUYECKUH CUTHaN (POHA + U3MEPEHHbIN aHATUTUYECKUN CUTHAIL.

20. Yepes Bce cTaiuu XUMUYECKOI0 aHAJIN3a IPOBOJUTCA IPO0Oa, HE COJEpKaILasi OIpe-
JIeNI1€MOTr0 KOMIIOHEHTA, IPH METOJIE: a) KOHTPOJIBHOT'O OIMbITA («XOJIOCTOIO OIBITa»);
0) rpanynpoBaHHOrO rpaduKa; B) CTAaHIAPTOB; I') CPEIU OTBETOB HET BEPHOTO.

KonTposbHbIe paboThl IPOBOAATCS ¢ UCIOIB30BAaHUEM BOIIPOCOB K 3a4ETYy.

Bonpochl 1 3a1aHus /151 IPOBEIEHHUST IPOMEKYTOYHOI0 KOHTPOJIS (3a4eTa)
KomnereHuus: BIaJcHie METOAAMH 0TOOpa IPo0 U MPOBEAEHUS XUMHKO-aHAIIMTHYECKOTO aHa-
JM3a BPEIHBIX BHIOPOCOB B OKPYIKAIOIIYIO CPEIy, TEOXUMHUYECKUX HMCCIIEAO0BaHUM, 00paboTKH,
aHaJIM3a U CUHTE3a IPOU3BOICTBEHHOM, TOJIEBOM U 1a00PATOPHOM SKOJIIOTHUECKON HH(POPMALHH,
METOJIaMH COCTABJICHHUS DKOJOTMYECKUX U TEXHOTECHHBIX KapT, cO0pa, CHCTEMATH3aIliH, aHaI13a
nuHbOopMaIKi, GPOPMUPOBAHUS 0a3 JAHHBIX 3arPA3HEHUS OKPYKAFOIIEH CPeIibl, METOIaMHU OLIEHKH
BO3JICHCTBHUS Ha OKPY)KAIOIIYIO CPETY, BBISBIIATH HCTOYHMKH, BUIBI U MAcIITa0bl TEXHOTEHHOTO
Bosaericteus (ITK-2)

Bomnpocsl k 3a4ery
1.AHanUTHYECKUH KOHTPOJIb 0OBEKTOB OKPYKAIOIIEH Cpelibl Kak HayKa u aucuuiuinHa. Ee 3a-
Jla4X U 3HA4YCHHUE.
2.MeTo/1bl aHaJTUTHYECKOIO KOHTPOJII 00BEKTOB OKpY:karolei cpeapl. KauecTBEHHBIN U KOJIN-
YECTBEHHBII aHAJIM3.
3.Ponb aHanUTUYECKOM HayKU B PAa3JIMYHBIX OTPACISAX MPOMBIIIIEHHOCTH, CEJIbCKOTO X035ICTBa,
TEXHUKU U B KOHTPOJIE TEXHOJIOIMYECKUX MPOLECCOB.
4.Teopernyeckue OCHOBBI U MPAKTUYECKOE 3HAUEHUE aHAIUTUYECKOTO0 KOHTPOJISI 0ObEKTOB
OKPYXKarOILEeH Cpebl.
5.XMMHYECKOE PaBHOBECHE B TOMOT€HHBIX CUCTEMAX.
6.3aKOH JIEHCTBYIOIIMX MACC U €ro MPUMEHEHUE K 00OpaTUMbIM XMMHUYECKUM  peakIusIM. Xu-
MHYECKOE PABHOBECHE, KOHCTAHTA PABHOBECHSI.
7.MloHHBIE paBHOBECHUS B PACTBOPAX AJIEKTPOJUTOB. KOHCTaHTa U CTENEHb TMCCOLMALINN ClIa-
00r0 2JIEKTPOIHUTA.
8. MoHHOe npou3BeneHre Boibl. Bo1opoaHbIil M THIPOKCUIIBHBIN MoKa3aTenu. Beruncnenue pH
1 pOH KHCITOT 1 OCHOBaHHUH.
9. TepmoauHaMuyeckas KOHCTaHTa paBHOBecHs. bydepHbie pacTBOpHI, HX COCTaB.
10.Mexanu3m 6ydepHoro neiictBust u OypepHas eMkocTh. Beruncnenue pH OydepHbix pacTBo-
pOB.
11.PaBHOBECHS B BOJHBIX PaCTBOPAX TMAPOJIM3YIOIIMXCA coneil. KonuecTBeHHbIE XapaKTepH-
CTUKH ruaponusa. Peakuuu ruipoinsa B XMMUYECKOM aHAIIN3E.
12.XrMHueckoe paBHOBECHE B TETEPOrE€HHBIX CHCTEMAX.
13.PaBHOBECHE B CHCTEME «OCAI0K-HACBILEHHBINA pacTBOp». [IpaBuio I1P.
14.PactBopuMOCTb. DaKTOPBHI, BIUAIONIIAE HA PACTBOPUMOCTh. BilMsiHIE OTHOMMEHHOTO HOHA.
CouneBoii a3 dexT.
15.0cHOBHBIE TPUHIUIIBI KAYECTBEHHOTO aHAIN3a. AHAIMTUYECKUE PEAKIINN B KAYECTBEHHOM
aHanuse.
16.Crioco0BI BBHITTOTHEHHS aHAIUTHYECKUX peakinii. UyBCTBUTEIBHOCTD U CEJICKTUBHOCTh aHa-
JUTUYECKUX PEAKLUN.
17.AHanuTryeckas KiaccupuKaius KaTHOHOB M aHUOHOB. [ pyITIOBBIC peareHThI.
18.JIpoOHBIi U CUCTEMATUYECKUI aHAJIN3 KATHOHOB. AHAIN3 aHHOHOB.
19. KonnvectBeHHBIN aHanu3.] paBuMeTpruyeckuii (BecoBoi) aHanu3. CyIIHOCTh B OCHOBHBIE
3Tarbl BecoBoro aHanuza. Ocaxxaaemasi M BecoBasi OpMbI, TPeOOBAHUS K HUM.



20. O6pazoBanue ocaaka. MexanusM coocaxieHus. Boruucienue B BecoBoM aHamuse. @akTopbl
nepecyera.

21.Turpumerpuueckuii (00beMHbIN) aHanu3. CymHOCTh 00beMHOT0 aHanu3a. Knaccudukanus
TUTPUMETPUUECKUX MeTOZ0B. CriocOOBI TUTPOBAHUS.

22 Kpussie TuTpoBanus. CKkauoK TUTPOBAHUS U TOUKA SKBUBAJIEHTHOCTH. Bbruncienus B 00beM-
HOM aHaJu3e.

23.MeToj KUCIOTHO-OCHOBHOTO TUTpOBaHUsl. CYIIHOCTh M BO3MOXHOCTH METO/A. 24.Cran-
JApTHBIE PaCTBOPBI B METOIE HENTpanu3auuu. IHIMKaTopbl KUCIIOTHO-OCHOBHOTO TUTPOBAHMS,
TpeOOBaHUS K HUM.

25.MonHo-xpomodopHas Teopust HHANKAaTOpoB. OCHOBHOE ypaBHEHHE HHAUKATOpa. VIHTEepBa
nepexo/ia ¥ MoKa3aTeslb TATPOBaHUSL.

26.KpuBbie TUTpOBaHUS B METOC HeWTpanu3anuu. Beioop naaukaTopa. [lopsiok TuTpoBaHusl.
IIpumepsl onpeneneHuii o METOly HEMTpAIN3aLiu.

27.OKUCIUTENHHO-BOCCTAHOBUTENbHOE TUTPOBaHUE. OCOOEHHOCTH OKUCIUTEIbHO-BOCCTAHOBU-
TEJIBHBIX peakuuii. BaxHeue OKUCIUTEIN U BOCCTAHOBUTEIIH.

28.KpuBble OKHCIHUTEIBHO-BOCCTAHOBUTENBHOIO TUTPOBaHUs. CyIIHOCTb METOJOB PEIOKCH-
METpPUHU: IEPMAHTaHATOMETPUH UOJAOMETPUHU, TUXPOMATOMETPUH.

29.IlepBuuHble 1 BTOPUYHBIE CTAHAAPTHI B pefokcuMeTpun. OnpeesieHne TOYKU SKBUBAJICHT-
HOCTH B Pa3JIM4HbIX MeToJax. [Ipumepsl onpeneienuii.

30.Meroas! ocaxneHus. CymHOCTb U METO/IBI OCAAUTEIBHOTO TUTPOBAHUA. APreHTOMETpHUYe-
CKOE TUTPOBAHHUE.

31.KpuBble 0caguTEIbHOTO TUTPOBAHUS TUTPOBAHUSA. METObI yCTaHOBJIEHHS TOUKH SKBUBA-
JICHTHOCTH.

32.0061mas XxapakTepuCcTUKa METO/10B KOMITJIEKCOOOPa30BaHuUs: MEPKYPUMETPHsI, KOMIUIEKCOHO-
METpHs.

33.KoM1uiekcoHbl, MPUMEHAEMBbIE B aHAIN3€E, UX 0COOEHHOCTH.

34 Minnukatopsl MeToaa (MeTaI-uHAUKATOpbl). CIocoObl XeIaTOMETPUYECKOTO TUTPOBAHMUSI.
35.AHanutnyeckas Kiaaccu(uKaus KaTHOHOB U UX CBSI3b ¢ epuoudeckoit cucremoit /1. U.
Meneneesa.

36.OnemMeHTHBIN aHaU3. AHANIU3 (PYHKIIMOHAIBHBIX TPYIIL.

37.Ananutndeckas Kiaccuukamus aHuoHoB. VX pazaenenue.

38.KonnuectBennslii aHanu3. Kiaccuduxanus METoA0B U UX 3a/1a4H.

39.Tutupumerpudeckuii ananu3. KucioTHo-oCHOBHOE TUTPOBaHHUE B PEIICHUN TPAKTHUECKUX
3az1ad.

40.0OxucanTenbHO-BOCCTAHOBUTEILHOE TUTPOBAHNE Ha IIpakTuKe. [IpuBecTu npumepsl.
41.CTpyKTypHBII aHaNIN3: KJIacCU(PUKAIK METOI0B U UX 3a/1aUH.

42..Paccunraiite Maccy BOJbI, KOTOpYIO HeoOoxoaumo m106aButh k 300 M 10 % pactBopa KOH
(p=1,08 r/cm®) 115 momyuenus 3 % pacTBopa.

43 .KpuBble TUTPOBAHUSI Pa3HOM CUJIBI KUCIIOT U OCHOBaHMI, MX OCOOEHHOCTH U 3HAYEHHUE B MPO-
BEJICHUH KHCIIOTHO-OCHOBHOT'O TUTPOBAHUS.

44 . KOMIUIEKCOHOMETPUYECKOE TUTPOBAHUE, €TI0 3HAUCHUE U IPUMEHEHHE.

45.CranapTHbIE U CTAaHAAPTU3UPOBAHHBIE pacTBOpHL. [IprMepsl nx, pacueTsl KOHLEHTPALUN
IIpU IPUTOTOBJIEHUH U CTaHAAPTU3ALUU PACTBOPOB.

46.Meto ocaxAeHNs MaJIOpaCTBOPUMBIX COEUHEHHM, €ro IPEUMYILECTBA, 3HAUEHUE U IIPUME-
HEHHE.

47.Cmemamu 100 mi. 8 % pacteopa AgNO3 (p=1,069 r/cm®) ¢ 50 ma 2M pactsopa NaCl. Omnpe-
JIEJIATE MAcCy OCaJKa.

48.0mpenenure maccoByro aomo CaClz B pacTBope, momydeHHOM 1ipH pactBopenun 21,9 r
CaClyx6H20 B 100 M BOJIEL.

49.Cmemramu 100 T 20 % H2S04 u 400r 2,5 % pactBopa BaClz. Onpenenure maccy BbIlaBIero
0CaKa.

50.0mnpenenute monsipHocTh pactBopa HNO3z, B 60 Ma kotoporo Haxoautcs 10 T BemecTBa



51.0mpenenute MaccoByto aomto pactBopa NaOH, koTopslii momy4uscs B pe3yibTare pazoasiie-
Hus 100 r Boasl pactBopa NaOH maccoii 650 T ¢ maccoBoi goseit 35 %.

52.B pactBop xjopuaa kanus Mmaccoit 700 r ¢ maccoBoit nozeit conu 15 % nodasunu 75 r Toit
xe conu. OnpenenuTe MacCoBYIO JIOJNIIO COJIM B HOBOM PacTBOPE.

53.0mpenenure o0wbem 2 H. pactBopa NaOH, koTopsriit motpebyercs ans HelTpanuzanuu 50 mi
2,5 H. pactBopa H2S0O4.

54.0npenenute, Kakoi 00beM KOHIIEHTpUPOBaHHOTO 38 % pactopa (p=1,19 r/cM®) Hy*)HO
B3STh JIJIs MpUroToBieHus 1 o 1H. pacTBopa.

55.Paccunraiite maccy NaOH, HeoOx0quMyt0 17151 IPUTOTOBJICHUS pacTBOpa 00beMoM 2,5 1 ¢
MaccoBoit fomeit 15 % (p=1,14 r/cm®).

56. JlaTp ompeneneHue TOHATHSAM: aHATUTHYECKHH CHUTHAJN, AaHAJUTHYECKass peakuus.
[TpuBenuTe aHAIMTUYECKUE PEAKIIUU JJIs1 KATHOHOB KaJlusl, MarHUSI U aMMOHHUSL.

57.HanumuTe ypaBHEHHE KauyeCTBEHHOW peakuuu Ha ¢ocdar-aHMOH C yKa3aHHEM aHaJIUTHYe-
ckoro 3¢ dexra. HazoBuTe peakTuB U MPOAYKTHI pEaKIIUU.

58. Uro Takoe nepBUYHbIE CTaHJApTHBIE pacTBOphl? KakoBbl TpeOoBaHMs PEABABIAIOTCS K IEp-
BUYHBIM CTaHAapTHBIM BeriectBam? [IpuBeauTe ctaHaapTHBIE paCTBOPHI B KUCIOTHO-OCHOBHOM
TUTPOBAHUHU.

59. Kaxkoii o6bem 0,09820 H. pacTBOpa CEepHOI KUCIOTHI PacX0yeTcs Ha TUTPOBAHUE 25 Ml
0,1120 H. pacTBOpa rHAPOKCU/IA Kans?

60. Kakyro xonuentpanuo umeet pactBop KMnOs, ecin Ha TuTpoBanue 20 M1 €ro u3pacxoio-
BaHo 10 M. 0,5 H. pacTBOpa MIaBEIEBON KUCIOTHI.

HpaRanecmle 3alaHudA JIsl IIPOBEACHUA 3a4Y€eTa

1.PacTtBOp, conepxanuii cnadyro KHUCIOTY (AOHOP MPOTOHA) U COJIb 3TOW KUCJIOTHI (AaKLENTOP
IIPOTOHA), — 3TO: a) OydepHbIil pacTBOp; 6) KUcIoTHAs OydepHas cucTeMa; B) OCHOBHas Oydep-
Has cucTteMa; ') 0ydepHas eMKOCTb.

2. YCTaHOBUTE COOTBETCTBUE

a) a = i1 1) creneHs aUCCOIMAIH
n—1
6)K = [H*][A7] _ CaCa _ Ca? 2) 3aKkoH pasz0asnenus OcTBanbIa
[HA] C—Ca 1-a
B)a=fC 3) aKTUBHOCTh MOHA
r)l = %(61212 + CZ% 4 -+ C,Z2) 4) MOHHas CHJIa PacTBOpa

3. YcTaHOBUTE COOTBETCTBHE.
a) 0>0,7 1) cuibHBIE SJIEKTPOITUTHI
6) 0<0,1 2) cita0ble AIIEKTPOIUTHI
B) HCI, H2SO4, HNO3, KOH, NaOH, NaCl, KNOs
r) CH3COOH, H,COs, HCN, NH4OH

4. Yncno MoJb SKBUBAJIEHTOB CHJIBHOM KUCIIOTHI WIIM LIEJI0OYH, KOTOPbIE HYKHO JOOaBUTh K 1 11
OydepHoro pactBopa, yToObl U3MEHHUTH BeMUyuHY pH Ha eauHuIy, - 3TO:

a) OydepnbIil pacTBOp; 0) KUCIOTHAsA OydepHas cucTemMa; B) OCHOBHas OydepHas cucrema,

r) OyhepHas eMKOCTb.

5. YCTaHOBUTE COOTBETCTBHE

a) coiu, 00pa3oBaHHbIE CHIIbHBIMU OCHOBAaHUSIMH U 1) runponu3 o KaTHOHY

CHJIbHBIMU KHCJIOTaMHU
0) conu, 0Opa3oBaHHBIE CUIBHOM KHCIOTOM U cabbiM | 2) TUAPOIU3 IO aHHOHY
OCHOBAHUEM




B) coJIi, 00pa30BaHHBIC CJIA00M KUCIOTOM M CHJIBHBIM | 3) THAPOJIA3 TIO KATHOHY U aHUOHY
OCHOBaHUEM
T') COJIM, 00pa30BaHHBIE CJIA00H KUCITOTON U C1abbIM 4) ruapOU3Y HE TOJIBepraeTcs
OCHOBaHUEM

6. YcTaHOBUTE COOTBETCTBUE

2) Keyzp = % 1) KOHCTaHTa TUIPOJIM3a COJIM CUIILHOM KHC-
KB JIOTHI ¥ CJIA00r0 OJHOKUCIOTHOTO OCHOBAHUS

6) Krpp = KKLQI{ 2) KOHCTaHTa TUAPOJIN3a CONIN CJEa6oro OJIHO-
K= % Rock KHCJIOTHOT'O OCHOBAHHUS U €11ab0i 0JHOOC-

HOBHOM KHCJIOTBI

B) Kpypp = ’;Bomﬂ 3) KOHCTaHTa THAPOIA3A COIM CHIBHOIO 0C-
ocH HOBAHUS U C1a00H 0JJHOOCHOBHOM KHCIIOTBI

k= % 4) cTeneHp TUAPOIIU3A CONU

7. YCTaHOBUTE COOTBETCTBUE
a) ompeJenser, Kakiue KOMIIOHEHTHI BKITFoYaeT | 1) kauecTBEHHBIN aHaIn3
aHAJIN3UPYEMbIH OOBEKT
0) aHaIM3, U30TOMHBIN, YTIEMEHTHBIN 2) KOJMYECTBEHHBIN aHATHN3
(aTOMHO-MOHHBIN), CTPYKTYPHO-TPYIIIIOBOM
(pyHKIMOHATBHBIN ), MOJIEKYJISIPHBIH, Bele-
CTBEHHBIH, (ha30BBI

B) JIa€T CBEJCHUS O KOJIMYECTBEHHOM cofiep- | 3) kiaccuduxanus no macmraldy padoTsl,
YKaHUM BCEX WJIM OTJIEIbHBIX KOMIIOHEHTOB 00BeMy I Macce TpoObl

I') MaKpo-, HOJIYMHKpPO-, MUKPO-, YIIbTpa- 4) xnaccugukaius, OCHOBaHHAas Ha MPUPOJIE
MUKPO- U CyOMUKPOAHATIN3bI 00HapyKMBAEMbIX M ONPEJEIISIEMbIX YACTHII

8. YcTaHOBHUTE COOTBETCTBUE

a) OCHOBAHbI HA TOUHOM M3MEPEHUN MAcCChl ONPEAENAEMOro KOMIO- | 1) rpaBUMETpUYECKHE Me-
HEHTAa; NIPOCTHI, BEICOKOTOYHBI U BOCIIPOU3BOIUMBI TOJBI aHATIN3A

0) OCHOBaHbI Ha U3MEPEHUH 00bEMa WIIM MacChl peareHTa, 3arpa- 2) TUTPUMETPUYECKHUE Me-
YEHHBIX Ha PEAKIUIO C OIPEAENSIEMBIM BEIIECTBOM; IIPOCTHI, BBICO- | TOZABI aHAJIN3A
KOTOYHBI ¥ BOCIIPOM3BOANMBI

B) HU3KME npenen obHapysxkenus (1-10° Mkr) u npenensHas KoH- 3)duzuko-xummuyec- Kue
nentpanus (10 107°r/Mn) onpenenseMoro KOMIIOHEHTa, CENEKTHB- | METO/bI aHATH3a

HOCTB, OBICTPOTA, BO3MOXXHOCTh aBTOMATU3ALIUN U KOMITbIOTEPH3a-
MU, 00HEKTUBHOCTH

F) KaK ITPpaBUJIO Tpe6yeT MMPUMCHCHUSA NHIUKATOPOB

1) TOBOJILHO TPYIOEMKH M MPOJAOJIKUTEIHHBI

C) CJIIOKHOCTDb HpHMCHHCMOﬁ afraparypbl, €€ BBICOKAsA CTOUMOCTDb

9. KonmmuecTBo BemecTBa (MOJIb), KOTOPOE COSTUHAETCS ¢ | MOJIb aTOMOB BOAOPO/1a UITH 3aMe-
HSIET TO K€ KOJMYECTBO aTOMOB BOJIOPO/Ia B XUMHUYECKUX PEAKIIHSIX, — ITO: a) SKBUBAJICHT BEIIIe-
cTBa; 0) SKBUBAJICHTHAs Macca; B) KBUBAJICHTHBIA 00BbEM; T') CPEIU OTBETOB HET BEPHOTO.

10.MaremaTruueckoe BbIpaKE€HNUE CYTH 3aKOHA SKBHUBAJICHTOB:
m m V; V; m M. V; %
a) — = —2%;0) & = —%; B) — = —2 L = —Z: 1) cpeiu OTBETOB HET BEPHOTO.

My My Vor Vo2 my; My Vor Vo

11. BBI,Z[GJIGHI/IG BCIICCTBA B YUCTOM BUJAEC U €TI0 B3BCIIKMBAHUEC UMCCT MCCTO!



a) IpU rPaBUMETPUUECKOM aHaIN3e; 0) MPU TUTPUMETPUUECKOM aHAJIHN3€E; B) KaK IIPH IPaBUMET-
PHUYECKOM, TaK U IPU TUTPUMETPUUECKOM aHAJIM3€E; I') CPEIU OTBETOB HET BEPHOTO.

12. YcraHoBuUTE MOCIEI0BATENILHOCTD 3TAIIOB IPABUMETPUUYECKOTO ONPEICIICHHUS:

1) ocaxxeHne COeIMHEHUS, COACPKAIIETO OMPELIIIEMOe BEIIECTBO (OcakaaeMoii (hopmal); 2)
IIPOMBIBaHME OCaJiKa JUIsl yAaJleHUsl HaJI0Ca0YHON )KUIKOCTH U aICOPOHPOBAHHBIX MPUMECEH C
€ro MOBEPXHOCTH; 3) B3BELIMBAHHUE MOJTYYEHHOTO 0cajKa; 4) pUIbTpoBaHKE MOITYYEHHONW CMeCH
JUTSL OT/ICTICHUS OCaJiKa OT HaJ0CaA0YHOM KHUJIKOCTH; 5) BBICYIIMBAHUE TPU HU3KOM TeMIiepa-
Type Ui yIaJeHus BOJbI WM IPU BBICOKOW TeMIIEpaType Ui PpeBpalieHus ocaaka B 6osee

MOJXOISIIYIO /UIS B3BEIIMBaHU (FPaBUMETPHUUECKYIO) hopMy.

13. YcTaHOBHUTE COOTBETCTBUE

a) 0CaJIoK JOJDKEH OBITh MPAKTUYECKH HEPACTBOPUMBIM, oripesensi- | 1) TpeboBaHue K Koauye-

€MBIli KOMIIOHECHT JIOJDKCH BBIICITISITHCS B 0CAJIOK KOJIMICCTBCHHO CTBEHHOMH (hopme
0) aTa (hopma J10KHA OBITh CTEXHOMETPUYECKUM COSTMHCHUEM U3- | 2) TpeOOBaHUE K I'PaBH-
BECTHOT'O COCTaBa METPHUYECKOH Popme

B) OHa JIOJDKHA OBITH yCTONYMBA

I') 0CaJ0K JOJDKEH BBLACTATHCS B (hopMme, yIoOHOM It OTACTICHHS
OT pacTBOpa U MPOMBIBAHUSI, ¥ IT0 BO3MOXKHOCTH OBITh KPYITHOKPU-
CTaJUIMYECKUM, €CIIM OH KPUCTAJUTMIECKHIA, FITH XOPOILIO CKOATYIIH-
POBaHHBIM, €CJIM OH aMopdeH. BaskHO, 4TOOBI OH OBLT OHOPOIHBIM
10 IUCTIIEPCHOCTH

1) 0CaZI0K JIOJKEH OBbITh YHCTBIM, T.€ HE COJepKaTh NOCTOPOHHUX
npuMecen

14. YcTaHOBHATE COOTBETCTBUE

a) IIOKa3bIBACT, IIpH Kakou MMpEaACIIbHO MHHHUMAaJIbHON KOHICHTpAlUH
OIpEACIIICMOro OHAa B paCTBOPC AaHHAA pCaKIud €€ BO3MOXKHA IJIA
O6Hapy)KeHI/I$I B OIIPCACIICHHOM o0BeMe HCCIICAYEMOT'0 PaCTBOPa

1) MUHMMaNIbHAsT KOH-
LEHTpaIUs

0) HauMeHbIIIasg Macca OIpPeAeIEMOro HOHA, KOTOpas MOKET OBITh 00-
HapyXeHa ¢ TOMOIIBIO JJAHHON peakIni B HAWMEHBIIIEM 00beMe Hcclie-
JyeMOTO pacTBOpa

2) npenenbHoOe pas-
OaBieHUE

B) HauOoJibIle pazdaBiIeHUE PacTBOpa, CoJepKaliero 1 r onpeense-
MOT0 MOHA, IIPY KOTOPOM €€ 3aMEeTHA JJaHHAas peakius (BbINaJeHue
0caJiKa, BBIJICIICHUE Ta3, H3MEHEHUE OKPACKH)

3) OTKpbIBaE€MbIi MU-
HUMYM

I') XapaKTepU3yeTcs MUHUMAaIbHOW KOHIIEHTPALMEHN, OTKPBIBAEMBIM MHU-
HUMYMOM U NPEJeNIbHbIM pa30aBiIeHHEM

4) 4yBCTBUTEIBHOCTD
peakuuu

15. YcTanoBUTE COOTBETCTBHUE IPYNIIOBBIX PEAKTUBOB U IPYII KATHOHOB 110 KACIOTHO-IIEN0Y-

HOM KJacCU(UKaIUH.

a) rpynmnoBoi peakTuB — pacTBop H2SO4 1) | rpyrmima KaTHOHOB
0) rpynmoBoii peaktuB — pactsop HCI 2) |l rpynma kaTHOHOB
B) TPYMNIIOBOI peakTuB — BOJHBIN pacTBop ammuaka (NH4OH) 3) Il rpynma kaTHoHOB
I') TPYNIOBON peaKTUB OTCYTCTBYET 4) IV rpymnma KaTHOHOB
1) TPYNIOBOM peakTUB — BOAHBIN pacTBop ammuaka (NHsOH) 5) V rpynmna KaTuOHOB
e) rpynmnoBoi peaktuB — pactBop NaOH B mpucyrcteun H2O> 6) VI rpymma kaTHOHOB

16.Cxema aHanmm3a, OCHOBaHHAs Ha Pa3IUIHON PACTBOPHUMOCTH CYIb(UIOB, XJIOPUIOB, THIPOK-
CHJIOB, U KapOOHATOB METAJUIOB, — 3TO KJIACCH(HKAIN KaTHOHOB: a) CEPOBOJIOPOIHAS; 0) aMMU-

ag”o-(ocdarHas; B) KUCTOTHO-IIEIOYHAS; T') CPEIU OTBETOB HET BEPHOTO.




17. YcraHOBUTE COOTBETCTBUE IPYMIT KATHOHOB M UX XapPaKTEPUCTUKU MO KMCIOTHO-IIEIOUHOM
KJIacCU(DUKAIINH.

a) XJIOpHJIbI, CyNb(}aThl, TUAPOKCUIBI PACTBOPUMBI B BOJIE 1) | rpymnna KaTHOHOB
0) THJIPOKCHJIBI PACTBOPUMBI B U30BITKE IIETOYU 2) Il rpynma kaTHOHOB
B) THIPOKCHJIBI HEPACTBOPHUMBI B U30BITKE aMMHaKa 3) I rpymma xaTHoHOB
T) Cynb(}aThl HE PACTBOPUMBI B BOJIC U pa30aBICHHBIX KUCIOTaX 4) IV rpyrmrma KaTHOHOB
1) THAPOKCHUBI PACTBOPUMBI B H30BITKE aMMHUAKa; THAPOKCH]L 5) V rpyrimna KaTHOHOB
MarHusi pACTBOPUM B paCTBOPAX COJICH aMMOHHUS

€) XJIOpU/IbI HEPACTBOPUMBI B BOJIC 1 Pa30aBICHHBIX KHCIOTaX 6) VI rpyrrma kaTHOHOB

18.Kaxoii 06pem 0,3 H pacTBOpa OKcanata aMMOHHS OTPEOyeTCsl I OCAKICHHUS HOHA KaJlbLus,
ecnu pactBopeno 0,6000r xmopuaa Kambius?

19.PaccunTaiite MOJIIPHYIO MacCy S5KBUBAJICHTOB: ) BUHHOM KHUCIIOTHI B PEAKIIMH ITOJHOM HEWTpa-
mu3armu; 6) CuSO4 * 5 H20.

20.Yemy paBen tutp 0,1150 H pactBopa NaOH. Kaxosa macca NaOH, conepxamasicst B 500
B MJI 3TOTO pacTBopa?

21.Yto Takoe TUTPOBAHUC, TUTPAHT, TOYKA SKBUBAJICHTHOCTH, KOHCYHAA TOUKA TI/ITpOBaHI/Iﬂ?

22. Kakoit o0bem 0,3 H pacTBOpa KUCIOTHI TpeOyeTCs I HEHTpaIu3aIii pacTBoOpa, Coaepxa-
mero 0,32 r NaOH B 40 cm® pacTtBopa?

23.PaccunTaiiTe MOJISIPHYIO KOHIIEHTPAlMIO U MOJISIPHYIO KOHIEHTpPALUIO 3KBHUBAJEHTOB pac-
TBOpa 60pHOM KucnoTel (H3BO3), conepxarieit 5 r kucnotel B 10 11 pacTBOpa, MPUMEHSIEMOTO AJIs
MIPEANOCEBHOM 00pabOTKH Tpoca.

24 IlpuBenuTe aHATUTUYECKUE PEAKIIMKM KaTUOHA KaJblUs. Y KQKHUTE YCIOBHS IPOTEKAHUS peak-
AH.

25. B pacTtBOpe MpHCYTCTBYIOT KapOOHAT aHWOHBI. KakuMM KauecTBEHHBIMU PEAKIUIMHU MOXKHO
uX OOHApYXUTh?

26. 33.I[211H/I KOJIMYCCTBCHHOTI'O aHaJIn3a, €ro MCTObI.
217. OHpCI[CJ'ICHI/IC BJIA)KHOCTH BCIICCTB. HpI/IBCCTI/I MMpuUMEp pacucTa

28. IlpuBeauTe aHATUTUUYECKUE PEAKIIMN KATUOHA aMMOHUS. YKa)XKUTE YCIOBUS MPOTEKAHUS pe-
AKIMH.

29. Kakyro maccoByro noito (%) kapoonara Hatpus NaxCOsz comepkut oOpaser] 3arps3HeHHON
COJIBI, €CJTM Ha HeUTpasu3aluio HaBecku ee B 0,2648 r uspacxomosano 24,45 mn 0,1970 1 HCI?

30. KakoBa MossipHasi KOHIIEHTpauus SKBuBaieHToB pactBopa H2C204:-2H20, nomyuenHoro pac-
TBOpeHueM 1,7334 r ee B MepHOii kKos10e BMECTUMOCTBIO 250 mMi?

7.4 MeTtoauyeckue MaTepHaJibl, ONpeae/sione Npouelypbl OeHUBAHUS 3HAHMIA,
YMEHHIl 1 HABbIKOB, XaPAKTEPU3YIOIIMX 3TANbI (POPMUPOBAHUS KOMIIETEHIIH I



B kauecTBe OCHOBHOrO METOIMYECKOTO MaTepHualia, OIMpeNeysioniero TpeboBaHUS K
OIICHKE 3HAHWH, YMEHHUI U HaBBIKOB, PHOOPETAEMBIX NMPU N3YYCHUHU AUCIUIUIMHBI «AHATUTHYC-
CKHI KOHTPOIIb OOBEKTOB OKPYKAIOMIEH Cpelbl» M XapaKTePU3YIOIIEro 3Tarbl (HOPMHUPOBAHUS
KOMITETCHIINK, ciyxmiio [lomoskeHue cuctembl MeHemKMeHTa kadectBa KyOoI'AY  «Tekymuit
KOHTPOJIb YCTIEBAEMOCTH M MPOMEKYTOUHAS ATTECTAIUS 00yJarOIIIXCSD».

Kpurtepun oneHuBaHus BbIOJIHEHHUS Kelc-3alaHNI:

OneHka «OTJHYHO»: PadoTa BBINOJHEHA B [IOJIHOM 00beMe C COOJII0JCHMEM HEO0XO01-
MO [TOCJIEI0BATEIbHOCTHU AEUCTBUI; paboTa IPOBEIEHA B YCIOBUAX, 00ECIIEUNBAOIIUX [10JIyYe-
HUE [IPABUIIBHBIX PE3YJIBTATOB M BBIBOJOB; COOJIIO/IEHBI MPAaBUJIa TEXHUKH O€30M1aCHOCTH; B OT-
BETE MPABUIBHO U aKKyPaTHO BBITIOJIHEHBI BCE 3aMMCH, TAaOIMIIbI, PUCYHKH, YEPTEXKHU, rpaduKH,
BBIUUCIICHUS]; IPABUJIBHO IIPOAHAIM3HUPOBAHBI OIINOKY.

Onenka «xopomo»: padoTa BbINOJIHEHA IPABUIBHO C YY€TOM 1-2 MENKHUX MOrPEeHIHOCTEN
WK 2-3 HEJI0UETOB, UCTIPABIEHHBIX CAMOCTOATENIBHO 110 TPEOOBAHHUIO MTPEIO1aBaTeN .

OneHka «yJA0BJIETBOPUTEIBbHO»: pab0Ta BBIIIOJIHEHA IIPAaBUIILHO HE MEHEE YEM HaIoJIOo-
BUHY, JIONYIIEHB! -2 MOTPEeIHOCTH UITH O/1HA Ipy0Oast oluoKa.

OuneHka «Hey/JA0BJIEeTBOPUTEILHO»: JOMYIICHBI 0oyiee 2-X TPYOBIX OMIMOOK B XOZ€E pa-
00TBI, KOTOpbIE OOYYAIOIIUNCS HE MOXKET UCIPaBUTh Jaxe M0 TpeOOBAHUIO NMPENoAaBaTeNs WIn
paboTa He BBIIOJIHEHA IOIHOCTBIO.

KpuTtepuu oueHku 3HAHUH CTYJAeHTA NPU HANIMCAHUHN KOHTPOJIbHOW PadoThI:

OueHka «OTJIMYHO» — BBICTABIISICTCA CTY/AEHTY, I0Ka3aBIlIEMY BCECTOPOHHUE, CUCTEMa-
TU3UPOBAHHBIC, ITYOOKHE 3HAHUS BOIPOCOB KOHTPOJBHON pabOThl U YMEHUE YBEPEHHO MPHUMeE-
HSTh UX Ha MPaKTUKE MPH PEIIeHNH KOHKPETHBIX 3aj1a4, CBOOOAHOE U MPaBHIbHOE 00OCHOBAHKE
MIPUHSATHIX PELICHUH.

Ouenka «xXopomio» — BBICTABJISETCS CTYJEHTY, €CJIM OH TBEpAO 3HAaeT maTepual, rpa-
MOTHO M TIO CYIIECTBY H3JaraeT €ro, yMeeT NMPUMEHSATh MOJYYEHHbIC 3HAHHUS HA MPaKTHKE, HO
JIOITYCKAET B OTBETE WJIM B PELICHUU 3a/1a4 HEKOTOPBIE HETOUHOCTH, KOTOPBIE MOXKET YCTPAHUTH C
MMOMOUIBIO JOMOJHUTEIIBHBIX BOIPOCOB MPEIO1aBaTeNsl.

OueHka «y10BJIeTBOPUTEIbHO)» — BBICTABIISETCS CTYACHTY, MOKa3aBIIeMy ¢pparMeHTap-
HBIH, pa3pO3HEHHBIN XapaKTep 3HAHUH, HEJTOCTATOUYHO MTPaBUIIbHBIE (POPMYIUPOBKH 0a30BBIX TO-
HATUH, HAPYLIEHHUS JIOTUYECKON NOCIEN0BATENBHOCTH B U3JI0KEHUH IIPOrPAMMHOIO Marepuaa,
HO TIPU 3TOM OH BJIaJIe€T OCHOBHBIMH IMOHATUSIMU BEIHOCUMBIX Ha KOHTPOJIBHYIO pabOTy T€M, He-
00XOTMMBIMHU JJI5 TaJIbHEHUIIIEro 00y4YEeHHs U MOXKET MIPUMEHSITh TOy4YeHHbIE 3HAHUS 110 00pasily
B CTaHAAPTHOM CUTYyaIUH.

O1eHKa «HEY/I0BJIETBOPUTEIBLHO» — BBICTABIISIETCS CTY/ICHTY, KOTOPBIN HE 3HAeT 0O0Jb-
1€ 9aCTH OCHOBHOTO COJIEPKAHHUS BRIHOCUMBIX Ha KOHTPOJIbHYIO pa0OTy BOIIPOCOB TEM JTUCIIH-
TUTHHBI, I0MyCKaeT rpyobie omMOKH B (POPMYIUPOBKAX OCHOBHBIX MOHITHIA U HE YMEET UCTIOIb-
30BaTh MOJYYCHHBIE 3HAHUS TIPU PEIIEHUN TUMOBBIX MPAKTUYECKUX 33/1a4.

OueHovHbIH JUCT 115 pedepaToB:

OneHka «OTJIMYHO» CTABUTCS, €CIIM BBIMOJIHEHBI Bce TPeOOBaHUS K HalMCaHUIO pede-
pata: o6o3HaueHa mpobiieMa U 000CHOBaHa €€ aKTyallbHOCTb; C/IeJIaH aHAJIN3 PA3IUIHBIX TOUYEK
3peHHs Ha paccMaTpUBAEMYIO MIPOOJIEMY M JIOTUYHO M3JI0’KE€Ha COOCTBEHHAs MO3UIHUS; CPOpMYy-
JIMPOBAHBI BBIBOJIBI, TEMA PACKPBITA TOJHOCTHIO, BEIJIEpKaH 00BEM; COOIIOCHBI TpeOOBaHUS K
BHEIIHEMY 0()OpMIICHHUIO.

OneHka «X0po1I0» — OCHOBHBIE TpeOOBaHUS K pedepary BHIIOIHEHBI, HO IPU 3TOM J0-
NyIIeHbl HeOoYEThl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B U3JI0KEHUU MaTepHalia; OTCYTCTBYET
JIOTMYecKas OCIeI0BATENbHOCTD B CYKACHUAX; HE BblIEpkaH 00bEM pedepaTa; UMEIOTCS YITy-
meHus: B 0(hOpMIICHUH.



OueHka «yA0BJIeTBOPUTEIBHO» — HMEIOTCS CYIIIECTBEHHBIC OTCTYIJICHUS OT TpeOOBaHUN
K pedepupoBanuto. B wacTHOCcTH: Tema OCBelleHa JIMIIb YAaCTUYHO; JOMYIICHBI (DaKTHYECKUE
OMOKY B coJiep>KaHUH pedepaTa; OTCYTCTBYIOT BBIBOJIBL.

OneHka «Hey/A0BJIeTBOPUTEIbHO» — TeMa pedepara He pacKphITa, 0OHApYKHUBAETCA Cy-
IIECTBEHHOE HEMTOHUMaHKE POOJIeMbl TN pedepaT He IPEeACTaBIECH BOBCE.

Kpurtepuu onieHkH npy NpoBeieHNHU NMPOIeTyPbl TECTUPOBAHUSI:
OneHkKa «OTJMYHO» BBICTABIISACTCS MPHU YCIIOBUH MPABUIBLHOTO OTBETA CTYICHTA HE MCHEE YeM
85 % TeCTOBBIX 3a/IaHUIL;
OneHKa «XOpPOII0» BBICTABIISCTCS MPHU YCIOBHH MPABUIBHOIO OTBETA CTYJIECHTA HE MEHEE 4eM
70 % TeCTOBBIX 3aIaHUIL;
OneHKa «y/10BJI€TBOPUTEIbHO)» BBICTABIISICTCS MIPH YCIOBUU MPABHIILHOTO OTBETA CTYJCHTA HE
Menee 51 %;
OneHka «HeyI0BJIeTBOPHTEIbHO» BBICTABISICTCS NP YCJIIOBUH TPAaBUIIBHOTO OTBETA CTY/ACHTA
MeHee ueM Ha 50 % TecTOBBIX 3aJaHui.

TpebGoBanus k o0y4yaromumMcsl NPH NPOBeIeHNHU 3a4ETAa:

KoHTpoJib OCBOEHMS AUCLUITIIMHBI ¥ OLIEHKA 3HaHUI 00y4arolxcs Ha 3a4€Te POU3BOIUTCS B CO-
oreercTBuHM € [ 11 Ky6I'AY 2.5.1 «Tekymuii KOHTpOJIb U YCIIEBAEMOCTH U IPOMEXKYTOYHAsI aTTecTa-
LIUS1 CTYJICHTOBY.

O1eHKH «32YTEH0» U «He3a4YTeHO0» BBICTABIISIOTCS MO AUCHUILTHHAM, (POpMOIi 3aKITF0OYH-
TEJILHOT'O KOHTPOJIS KOTOPBIX ABJIAE€TCA 3a4eT. [Ipu 95TOM OLIeHKA «3a4TE€HO» AOJIKHA COOTBETCTBO-
BaTh NapaMeTrpam JIt000i U3 MOJOKUTEIBHBIX OLEHOK («OTIMYHOY», «XOPOILIO0Y, «yAOBIETBOPH-
TEJIBHOY), @ «HE3aYTEHO» — MapaMeTPaM OLICHKH «HEYIOBJIETBOPUTEIBLHO.

OneHka «OTJIMYHO» BBICTABIISAETCS 00y4aromeMycsi, KOTOPbIA 00J1aJaeT BCECTOPOHHUMH,
CHCTEMaTU3UPOBAHHBIMU M TTIyOOKMMH 3HAHUSAMHU MaTepuaia yueOHO mporpamMMbl, yMeeT CBO-
00/1HO BBIMOJIHATH 33JaHUS, IPEAYCMOTPEHHBIE YU€OHOM MPOrpaMMOii, YCBOUJI OCHOBHYIO U O3Ha-
KOMMJICS C JIOTIOJTHUTEIBHOM JIUTEpaTypold, peKOMEHI0BaHHOH yueOHoM nporpammoii. Kak mpa-
BUJIO, OIIEHKA «OTJIWYHO» BBICTABISETCS O0y4arolIEMyCsl YCBOMBIIEMY B3aUMOCBS3b OCHOBHBIX
MOJIOKEHUH U MOHATUHN AUCUUIUIMHBI B MX 3HAYCHUU JUIs IPHOOpETaeMoil crieuaibHOCTH, PO-
SBUBIIIEMY TBOPUYECKHE CIIOCOOHOCTU B IOHUMAaHUM, N3JI0’KEHUH U UCIIOJIb30BaHNU y4eOHOT0 Ma-
Tepuana, MpaBUIbHO 00OCHOBBIBAIOLIEMY MPUHATHIEC PELICHHS], BIIAICIOLIEMY Pa3HOCTOPOHHUMHU
HaBbIKAMU 1 MPUEMaMH BBITIOJIHEHUS IPAKTHUECKUX pPadoT.

OneHka «X0po1I0» BEICTABISIETCS 00yUaroneMycsi, 0OHapyKMBILIEMY ITOJIHOE 3HAHUE Ma-
Tepuaa yueOHOM mporpaMMbl, yCTIEITHO BHIMOIHSIIONIEMY IPEAYCMOTPEHHBIE YyUEeOHOM Mporpam-
MOM 3a/laHMsl, YCBOMBIIEMY MaTepHall OCHOBHOM JIUTEPATyphl, PEKOMEHI0BAaHHOH y4eOHOI mpo-
rpamMMmoii. Kak npaBuiio, olieHKa «X0poII0» BbICTABIIAETCS 00y4aroueMycs, TOKa3aBLIeMy CUCTe-
MaTU3UPOBAHHBIA XapakTep 3HAHUHN M0 AUCIUILIMHE, CHOCOOHOMY K CaMOCTOATEIbHOMY IOTOJ-
HEHUIO 3HaHUM B XOJ€ JalibHellIel yueOHoi 1 mpodeccCuoHaIbHOM NesSTeNIbHOCTH, MTPaBUIIBHO
MIPUMEHSIOIIEMY TEOPETUYECKUE IOJIOKEHUS IPU PEIICHUM MPAKTUYECKUX BOIPOCOB U 3a/ad,
BJIQ/ICIOIIEMY HEOOXOIMMBIMH HaBbIKAMHU U TIPUEMaMU BBIIOJIHEHUS TPAKTUUYECKUX PadoT.

OneHka «y10BJIeTBOPUTEIBHO» BHICTABIAETCS 00yJaromemMycs, KOTOpbIi MoKa3al 3Ha-
HUE OCHOBHOI'O MaTepuaia yuyeOHON mporpamMmbl B 00beMe, 10CTATOYHOM M HEOOXOJUMBIM ISt
JanpHeimei yaeosl 1 npeacTosiei paboThl 0 CIeNUaNbHOCTH, CIIPABHUIICS C BHITIOJIHEHUEM 3a-
JAaHWH, TPEYCMOTPEHHBIX Y4eO-HOW MPOTpaMMOi, 3HAKOM ¢ OCHOBHOH JIUTEPATYPOMd, peKOMEH-
JIOBaHHOW ydeOHOH mporpammoii. Kak mpaBuiio, oleHKa «yJ0BIETBOPUTEILHOY» BBICTABISETCS
oOyuaromiemycs, JOMyCTUBLIEMY IIOIPEIIHOCTH B OTBETAX HAa 3K3aMEHE UJIH BBIITOJHEHUH dK3aMe-
HAIIMOHHBIX 33JaHUH, HO 00JIafaoNneMy HEOOXOIUMBIMU 3HAHUSMH TOJT PYKOBOJICTBOM IPEIo-



aaBaTelrst JIisd YCTpaHeHI/ISI 9TUX HOFpCLHHOCTeﬁ, HapymalomeMy ITOCJICAOBATCIBbHOCTDH B U3JI0XKEC-
HUH y4eOHOr0 MaTepraja U UCIBITBIBAIOMIEMY 3aTPYAHEHHUS IPH BBIIIOJIHEHNH TPAKTHYCCKHUX pa-
0OT.

OneHKa «HeyJIOBJETBOPUTEIBLHO» BBICTABISCTCS O0ydarolIeMycs, HE 3HAIOIIEMY OC-
HOBHOH 4YacTH Martepuana y4yeOHOW MporpamMMbl, JOMYCKAIOMIEMY MPUHIMITAAIBHBIC OINOKH B
BBIITOJIHEHHH [TPEYCMOTPEHHBIX YUeOHON MPOrpaMMoi 3aaHuii, HEYBEPECHHO ¢ OOJIBIIMMH 3a-
TPYAHEHUSMH BBIOIHSIOMIEMY NpaKTHUeCKue padoTel. Kak mpaBuiio, OleHKa «HEyI0BIETBOPH-
TEJILHOY» BBICTABJISACTCS 00YUAIOMIEMYCs, KOTOPBIH HE MOXKET MPOOKUTH 00yUEHHE HITH IIPUCTY-
IINTH K ACATCIIBHOCTHU 110 CIICHUAJIBHOCTH 110 OKOHYaHHU N yHI/IBCpCI/ITCTa 663 JOIIOJIHUTCIJIBHBIX 3a-
HSTHIA 110 COOTBETCTBYIOIIEH JTUCIHILINHE.

8 IlepevyeHb OCHOBHOI U JONOJHUTEILHON Y4eOHOI JJUTEpaTyphl
OcHoBHasi yueOHasi IuTEpaTYpa
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«XUMHUYECKHEe MEeTO/IbI aHanu3ay 2 u3n. Mcmp. u gom. 2 rpuda: YMO Beiciiero o0pazoBaHus 1
YMO By30B P® no arponomudeckomy obpazoBanuto. — M.: M3natensctBo «tOpaiity, 2014. —
551 c¢. — Pexxum nocryna: 6mbamoreka Kyol'AY (30 3k3.).

2. AnekcannmpoBa . A., TlalimykoBa H. I'. Ananutnueckas xumwus. TeopeTuueckue
OCHOBBI U JIaOopaTOpHBIA NpakTUKyM. B n1Byx kuurax. Kaura 1. XuMuueckue MeTosipl aHaiu3a
2-uzn. — M.: Komoc, 2011. — 549c. — Pexxum nocryna: 6ubnuorexa Kyol'AY (141 sk3.).

3. Anekcanzaposa D. A., laiinykoBa H. I'. AnanuTtnueckas xumus. TeopeTndyeckue oc-
HOBBI U JJabopaTopHbIil mpakTukyMm. B 2 kaurax. Kaural. XuMuyeckue METObI aHaMm3a, 1 U3.I.
— Kpacnomap: U3za-so KyOI'AY, 2009 — 619c. — Pexxum nocryna: 6ubnuoreka KyoI'AY (304
9K3.).

JlonoJiHuTeIbHASL y4eOHAas JIuTepaTypa

1. AnekcanmgpoBa J. A. DieKTpoHHOE yueOHOoe mocodue «MylnbTUMEeIUITHbIE JIEKIHH 110
AHATUTUYIECKOU XHUMHUU Ji1 CTYACHTOB, o6yqa10nmxca 110 CIIEOUAJIbBHOCTHU «DKOIOorusI 1 npu-
POJIOTIONH30BAHHE) [DneKTpOHHBII pecypc]. — Pexum JIOCTyTIA:
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., Haymona I'. M. YueOHoe mocoOue mo HeOpraHM4IeCcKou 1 aHan-
TUYECKOM XUMUU JIJISI CaMOCTOSITENIbHON pabOThl CTYIGHTOB SKOHOMHYECKOTO M OMOJIOTHYECKHUX
(bakyJIbTeTOB JTHEBHOTO W 3a04HOro otnencHnii — Kpacaomap: M3n-so KyOoI'AY,.— 2011. — Pe-
KM JOCTYyTIA: oubiamoTeka Kadenpsl.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

3. Kaiiroponosa E.A., Cunoposa U.U., Komenenko H.A., Kocsaok H.E. Teopernueckue
OCHOBBI U UHAUBUAYAJIBHBIC 3aIaHUA 10 HeOpFaHI/I‘IeCKOﬁ U QaHAJIUTHYECKONU XUMUHU [:‘)J'IeKTpOH-
HBIM  pecypc] — Kpacnogap: W3a-Bo Kyol'AY,.— 2013. — Pexum pocryna:
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.

O llepeyenn pecypcoB HHPOPMAIIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH « UHTEepHET»

- 9BC:
Ne HaumenoBanue pecypca Temaruka
1 N3narensctBO «JIaHb» Berepunapus, cenbckoe X03sMCTBO, TEXHOJIOTUS
XPaHEHUs U epepadOTKH MUIIEBHIX TPOIYKTOB



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/KHimija_ehlementov_pv.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
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

2 | IPRbook YHuBepcaabHast

3 | O6pazoBarensublii noprasn KyoI'AY | YHuBepcaipHas

10 MeToauuyecKue YKa3aHus Jsd oﬁyqammnxcﬁ 0 OCBOCHHIO JTUCHMUILIMHBI

Kaiiroponosa E.A., Cunoposa U.1., Komenenko H.A., Kocsinok H.E. TeopeTruueckue 0CHOBBI U
HHIWBUYAJIbHBIC 3aJIaHUS T10 HCOpFaHquCKOﬁ U aHAIIUTUYECKOM XUMUH, — KpaCHoz[ap: HSI[-BO
Kyol'AY, 2013.
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
Kaiiroponosa E. A., Cunoposa U. U., Komenenko H. A., Kocsnok H. E. Heopranuueckas u ana-
JINTUYCCKAA XUMUI. TeopeTI/I‘{eCKI/Ie OCHOBBI M 3aaHUs JI1 KOHTPOJIbHBIX pa60T — KpaCHOI[apZ
Uzn-Bo KyoI'AY, 2011. https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf
AnekcanapoBa J. A. MynbTuMeuitHbIe JTEKIUH 10 aHAIUTUYECKOM XUMUW ITIS1 CTYIEHTOB, 00Y-
YAIOIIUXCS MO0 CHEUATBHOCTH «DKOJIOTHS U MIPUPOIOTOIB30BaHUEY. DIIEKTPOHHOE yueOHOE TT0-
cobue 2013.
https://edu.kubsau.ru/file.php/105/Multimed. lekcii_po_analit. khimii_dlja_spec. EHkologija a
vtor Aleksandrova EH.A.pdf
Anexcanaposa O.A. UHauBuyanbHble 3aJaHUS 111 CAMOCTOSATEIbHONU pabOThI CTYJEHTOB 110
HeopFaHI/I‘IeCKOﬁ XUMHUUA: yqe6.-MeToz[. pa3pa60TKa JJIA ITIOATOTOBKHA 6aKaJ'IaBp0B HH)XCHCPHBIX,
arpOHOMHYECKHX M OMOJOrMYECKUX CIEeNUAIbHOCTEH arpapHbIX By30B / D.A. AlekcaHaposa,
N.YO. Tumocdeena. — Kpacunonap: KyoI'AY, 2015 — 88 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/01 Individualnye zadanija_dlja_samostojatelnoi
raboty studentov po khimii. Aleksandrova EH.A. Timofeeva |.JU.pdf

11 Mepeyenb UHPOPMALMOHHBIX TEXHOJOIMH, HCIOJIb3YeMbIX NP OCYLIECTBJICHUH
0o0pa3oBaTe/IbHOIO NpoLecca Mo IUCIUIINHE, BKJIYAas NepedyeHb NPOrpaMMHOro odecme-
YeHHs 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

NHupopmaninoHHbIe TEXHOIOTHH, UCTIOIb3yEMbIE IIPU OCYILECTBICHUN 00pa30BaTEIbHOIO
npoliecca 1o JUCIUILIMHE MO3BOJISAIOT: 00€CIeUnTh B3aUMOACHCTBUE MEXKTy YUaCTHUKaMU o0pa-
30BaTEIBHOTrO MPOLIECCa, B TOM YHCJIE CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aWMOJEHUCTBUE MO-
cpeacTBoM ceT «MHTepHeT»; PUKCHPOBATh X0/ 00pa30BaTEIbHOIO MPOLecca, pe3yIbTaToB MPo-
MEXYTOUHOM aTTecTanuy MO TUCIUIUIMHE U DPEe3yJIbTaTOB OCBOEHHS 00pa30BaTelNbHOW IpPO-
rpaMMBbl; OpPraHM30BaTh MPOLECC 00pa3oBaHMs MyTEM BU3yalU3allMl M3ydyaeMol HWH(popMaluu
MOCPEACTBOM HCIIOIB30BaHMS MPE3EHTAINM, yIeOHbIX (UIbMOB; KOHTPOJIHUPOBATH PE3YIbTAThI
00y4YeHHs Ha OCHOBE KOMITbIOTEPHOTO TECTUPOBAHUSI.

1. Tlepeuens nunen3unonHoro 110

Ne | HammeHnoBaHue Kparkoe onucanue
Microsoft Windows OnepannoHHas cucTeMa
2 Microsoft Office (Bxmouaer Word, Excel, PowerPoint) | ITakeT oduCHBIX IpHIOKE-
1505071

2. Ilepedens npodeccuoHaNbHbIX 06a3 JaHHBIX M HH(GOPMAIIMOHHBIX CIPABOYHBIX CUCTEM

Ne | HaumenoBanue TemaTHka DJIeKTPOHHBIN ajI-
pec
1 | Hayunas snexktponHas Oubnuotexa eLi- YHuBepcaabHas https://elibrary.ru/
brary

3. Hoctym x cetu lHTEpHET, TOCTYII B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO
Cpeny YHHBEpCHUTETA.
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https://edu.kubsau.ru/file.php/105/Multimed._lekcii_po_analit._khimii_dlja_spec._EHkologija_avtor_Aleksandrova_EH.A.pdf
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https://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf
https://elibrary.ru/

12 MaTtepua/jibHO-TeXHHYeCKOe o0ecnevyenue A 00yUeHHs M0 JUCHHUIIINHE
[Tnanupyemble oMeneH s Ui IPOBEIeHHUs BCEX BUJIOB YU€OHOH 1€ TEIbHOCTH

HanmenoBanue y4eo-
HBIX TIPEIMETOB, KYp-
COB, JUCIHIUIUH (MOAY-
Jeil), IPaKTUKHU, UHBIX
BHJIOB y4e€OHOM jesi-
TETBHOCTH, MPEAYCMOT-
PEHHBIX Y4eOHBIM I1J1a-
HOM 00pa30BaTeIbHOMN
POrPaMMBI

HaunmenoBanne noMeneHui s
MIPOBEJICHUS BCEX BUJIOB YUeOHOI
JeSITeNIbHOCTH, MTPEIyCMOTPEHHOMN
y4eOHBIM TUTAHOM, B TOM YHCIIE

MIOMEILIEHUS JJIsl CAMOCTOSITENIbHOM
paboThl, C yKa3aHUEM IIEPEYHS OC-
HOBHOT'0O 000py/1I0BaHUsI, y4€OHO-
HATJISTHBIX TTOCOOUI U MCTIONb3Ye-
MOTO MPOTPaMMHOI0 0OecreyeHHs

Anpec (MECTOIOI0KEHNE)
MIOMETIEHUH /ISl TIPOBEICHIS
BCEX BHJIOB yUEOHOH J1eqTeNb-

HOCTH, IIPElyCMOTPEHHON
y4eOHBIM IIJIAHOM (B clTydae
peanuzanuu o0pa3oBaTeIb-
HOM MPOTPaMMBbI B CETEBOM
(dbopMe TOTOHUTENBHO yKa-
3bIBAETCSl HAUMEHOBAHUE Op-
raHU3alHuM, C KOTOPOU 3aKIIO-
YeH JIOTOBOP)

AHaIUTUYECKUI KOH-
TPOJIb OOBEKTOB OKpY-
JKAIOILEH Cpebl

ITomemenue Ne412 300, noca-
JIOYHBIX MecT — 144; mromangs —
131,7 kB.M; yueOHast ayAUTOpHUS
JUISL IPOBEJICHUS 3aHATUH JIEKIIH-
OHHOTO THUTIA, 3aHATHI CEMHUHAP-
CKOT'O THIIa, KypCOBOTO MPOEKTH-
pOBaHUS (BBIMTOJIHEHUS KYPCOBBIX
paboT), TpYNIOBLIX U UHAUBHUY-
QIBHBIX KOHCYJbTALUH, TEKYIIErO
KOHTPOJISI U TPOMEXKYTOUHOM atT-
TECTaluH.
CIUTUT-CUCTEMA — 2 IIT.;
crenuaiu3upoBaHHasi MeOenb
(yueOHast nocka, yueOHas Me-
0eb);

TEXHUYECKHE CpeIcTBA O0yUEeHHUS,
HaOOPBI AEMOHCTPALIMOHHOTO
000pyI0BaHUS M yUeOHO-HAIJISA-
HBIX 1T0coOUit (HOYTOYK, TPOEK-
TOp, 9KpaH);
nporpammuoe obecnieuenue: Win-
dows, Office.

350044, Kpacuogapckuii
Kpai, r. KpacHoznap, yi. um.
Kamunauna, 13

AHanuTHuecKkuii  KOH-
TPOJIb OOBEKTOB OKpY-
YKAOLIEN Cpebl

ITomemenue Ne231 300, noca-
JOYHBIX MecT — 12; omangs —
43,2 xB.M; ydeOHas ayAUTOPHS
JUISL IPOBEJICHUS 3aHATUN CEMU-
HapCKOro TUIIA, KypCOBOT'O MPOEK-
TUPOBaHHS (BBITOIHEHUS KYPCO-
BBIX paboT), TPYNIOBBIX U UH/IH-
BUAYaJIbHBIX KOHCYJIbTAIINH, Te-
KYIIEro KOHTPOJIS ¥ IPOMEKYTOU-

HOU aTTECTallUH.
CTeLUAIU3UPOBAHHAS Me-
Oenb(yaeOHas 1ocKa, yueOHass Me-
0cIb).

350044, Kpacnogapckuii
kpaii, r. Kpacnogap, yi. um.
Kanmunauna, 13




AHaTATHYECKUH  KOH-
TPOJIb OOBEKTOB OKpY-
JKaroIIEH cpebl

ITomemenune Ne232 300, noca-
JOYHBIX MecT — 12; tiomans —
42,9 xB.M; YueOHas cleluaIn3u-

poBaHHas J1a0b0paToOpUss XUMUHU

BOIbI (KapeApbl XUMHH ) .
naboparopHoe 000pyI0BaHHE
(mozarop — 3 mT.;);
TEXHUUYECKUE CPEIICTBA O0yUCHUS
(?xpaH — 1 mT.);
CHEIMATM3UPOBAHHAS ME-
Oenb(ydaeOHas 10cKa, yueOHass Me-
0cIb).

350044, Kpacnogapckuii
Kkpai1, r. Kpacnonap, yi. um.
Kamununa, 13

AHaIUTUYECKUI KOH-
TPOJIb OOBEKTOB OKpY-
JKAIOLLEH Cpebl

ITomemenue Ne229 300, noca-
IOYHBIX MeCT — 25; momaas —
41,1 xB.M; IOMEIICHUE IS CAMO-

CTOATEIBHOU PabOTHI.
TEXHUUYECKUE CPEIICTBA O0yUCHUS
(mpoektop — 1 mrT.;
aKycTHueckas cuctema — | 1ir.);
Jnoctyn K cetu «MHTepHeTY;
JIOCTYII B JIEKTPOHHYIO HHPOpMa-
[IMOHHO-00Pa30BaTENbHYIO CPEAY
VHUBEPCUTETA;
CHeIHaTu3UPOBAHHAS ME-
Oenb(yueOHast MmeOenp)
IIporpammHoe oOecrieueHme:
Windows, Office, cenmanusupo-
BaHHOE JTUIIEH3UOHHOE U CBO-
00HO pacTpocTpaHsIeMoe IPo-
rpaMMHOE oOecTieueHue, mpeay-
CMOTpPEHHOE B paboueit mpo-
rpamme

350044, Kpacuogapckuii
Kpai, r. KpacHonap, yi. um.
Kamununa, 13




