





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

Leabl0 OCBOEHUS NUCHUIUIMHBI «AHATUTHYECKUI KOHTPOJL OOBEKTOB OKPYXKArolei
cpeab» sBigeTcs (OPMUPOBAHME KOMIUIEKCA 3HAHWN IMPUHLUIIOB, METOJOB AHAJIUTUYECKOIO
KOHTPOJISI 00BEKTOB OKPYXKAIOILEH Cpeibl M MPAKTUUYECKUX HABBIKOB B MPOBEICHUN XUMUYECKHX
AHAJIN30B.

3agauu IMCHMILIMHBI:

— BIIAZICHHE METOJaMHu OTOOpa Mpo0 M MPOBEACHUS XUMHUKO-aHAIUTHYECKOTO aHaIM3a
BPEIHBIX BBIOPOCOB B OKPY’KAIOIIYIO CPEAY, FTEOXHUMHUYECKUX MCCIeI0BaHUN, 00pabOTKH, aHAIIH-
3a ¥ CHHTE3a IIPOM3BOJICTBEHHOM, 10JIEBON U JIAOOPATOPHON 3KOJIOTHUECKON MH(pOPMAINU, Me-
TOJJAMU COCTAaBJICHHS YKOJOTHYECKUX M TEXHOT€HHBIX KapT, cOopa, oOpaboTku, cucremarusa-
1M, aHaJIM3a HHPopManuu, GopMUpOBaHUs 0a3 JTaHHBIX 3arPA3HEHUS] OKPYKAIOIIEH Cpeabl, Me-
TOJJAMHU OIICHKU BO3ZICHCTBHS HAa OKPYKAIOIIYIO CPEAY, BBISBIATh UCTOYHUKH, BU/IBI M MaclITa-
OBl TEXHOT€HHOTO BO3CHCTBUSI.

2 IlepeyeHb NMJIAHHUPYEMbIX Pe3yJILTATOB O00y4YeHHs MO JUCHHUILUINHE, COOTHECEHHBIX C
IVIAHNPYeMbIMH pe3yabTaTamu ocsoenusi OIIOII BO

B pesynbrare ocBoeHUs! AUCUMILTUHBI «AHAIUTUYECKHIT KOHTPOIb 00BEKTOB OKpYKaro-
niei cpenb» GOPMHUPYIOTCS CISAYIONTNE KOMITCTSHITUH:

[1IK-2 — BnageHue MeTonaMu 0TOOpa Mpod U MPOBEACHUS XUMHUKO-aHAIUTUYECKOTO aHa-
JM3a BPEIHBIX BEIOPOCOB B OKPYXKAIOIIYIO CPEAy, FTEOXUMUYCCKUX HCCIEIOBaHUN, 00pabOTKH,
aHaJM3a M CHHTE3a MPOU3BOJCTBEHHOW, MOJEBOM M JabOpaTOpHOIl 3KoJIOrHUYeckor MH(popMa-
[[UU, METOJ]AMH COCTAaBJICHHS DKOJIOTHUECKUX M TEXHOTCHHBIX KapT, cOopa, 00pabOTKH, CHCTE-
MaTH3aluy, aHanu3a uHpopManuu, GOopMUpPOBaHUS 0a3 JAaHHBIX 3arpsS3HEHUS OKPYXKAIOIIeH
Cpebl, METOJaMH OIIEHKH BO3JICUCTBHS HA OKPYXKAIOIIYIO CPENY, BBISBISATh UCTOUHUKH, BUJIBI U
MacIITadbl TEXHOT€HHOTO BO3/ICHCTBHUS.

3 MecTto qucuuniussl B crpykrype OIIOII BO
«AHATUTUYECKUH KOHTPOIb OOBEKTOB OKPYXKAIOUICH CPEabD» SIBISAETCS JUCIHMIUTMHON
BapuaruBHoi yactu OITOIT BO moaroroBku odywaromuxcs mo Hanpasieanio 05.03.06 Dxoro-

T U IpUPOAOIIOTIB30BAHNEC, HAIIPABJICHHOCTD «IKOJIOTHSA U MMpUPOAOII0JIB30BAHUC) .

4 Oobem aucnunauHbl (72 yaca, 2 3a4€THBIX STUHUIIBI)

Buzsl yaeOHOM paboThI Obbewm, 4acos
Ounas | 3aounas

KonTakTHas padora 55
B TOM YHCIIE:
— ay/IUTOpHAs 110 BUJIaM Y4EOHBIX 3aHSATHH 54

— JICKITUN 22

— MpaKTHYecKue (J1a00paTopHbIe) 32
— BHeayIuTOpHasI

— 3a4eT 1

— 9K3aMeH

—3aIKTa KypCOBBIX PabOT (IIPOEKTOB)
CamocrosiTeibHas padora 17
B TOM YHCJIE:
— KypcoBas paboTa (IIpOeKT) —




O0BeM, yacoB

Buaer yueOHOI pabOTEI
T P Ounas | 3aounas
| — poume BUIBI CAMOCTOATENBHOM PAGOTHI | 17 |
| Mitoro 1o AMcUMILIHHE | 7212 |

5 Coaep:kaHue U CHUTLTHHBI

ITo uToram n3yyaeMoi AUCIUIUTMHBI 00yYaIOUecs CAAI0T 3a4ET

Jucuunnuna uzydaercs Ha 1 Kypce, B 2-M ceMecTpe.

Conep:xaHue ¥ CTPYKTYpa AUCHUILIUHBI 110 04HO dopMe 00ydeHust

0 Bunsr yue6HoI paboThl, BKIIIOYask CAaMOCTOSI-
= 5 | o| TenpHYyIO paboTy CTYICHTOB M TPYIOEMKOCTh
Ne =5 | 5 (B yacax)
n/ | Tema. OCHOBHBIE BOIIPOCHI 518
0 ZE |38 MpaKTHU- nabopa- CaMOCTOS-
o 5 JEKIUU | YecKue TOpPHBIE TeNbHas
S = 3aHITHUSL | 3aHATHSA pabora
AHaAIUTUYECKUH KOHTPOJIb
00BEKTOB OKpYKaromieu
1 | cpenbl KaK HayKa M JWCHH- | Lo | o 9 i 4
wimHa. EE& coBpemeHHbIe
MOHSTHS, TIeJIA, 3a]a4H,
3HaueHUE.
KauecTBeHHBI arpoxumu-
YECKUH W DIKOJOTMYECKHI
aHanu3. OCHOBHbBIE MOHATHS
2 | kauecTBeHHOTO XmMmuyecko- | [1IK-2 | 2 2 - 4 2
ro ananmu3a KadecTBeHHbIE
peaku Ha OCHOBHBIE Ka-
THOHBI M AHHOHBI.
I'paBuMeTpHYECKUI aHAIU3,
€ro METO/IbI, TPEUMYIIIeCTBa
3 u Hemoctratku. Ompenene- | I[IK-2 | 2 2 - 2 2
HUE BIIAXXHOCTU OOBEKTOB
OKPYKAIOIIEeH CPeIbl.
Turpumerpus, e€ cym-
HOCTb, OCHOBHBIC ITOHSTHS,
4 | TEPMHUHBL, BETWHHHEL Dac- | pp- o | o 9 i 4 2
yeTHble (popMyssl. MeToab
TUTPUMETPUYECKOTO aHaln-
3a.
KucnoTHo-0CHOBHOE THUTPO
BaHWE, €ro TpPHUMCHEHHE,
5 | npubopnas texnuka. Oc- | IIK-2 | 2 2 - 2 2
HOBHO€ YpaBHEHHE THUT-
PUMETPUYECKOTO aHAJIH3a
6 | KpuBsle TtuTpoBanus, wux | [1K-2 | 2 2 - 2




Tema. OcHOBHBIE BOIIPOCHI

dopmupyemeie
KOMIIETECHIINHU

CemecTtp

Bunpsl yaeOHON pabOThI, BKJIIOYAsi CAMOCTOS-
TENBHYIO pabOTy CTYACHTOB U TPYJO0EMKOCTb

(B yacax)

JICKIINH

PaKTH-
YecKue
3aHSTUS

nabopa-
TOpPHBIC
3aHSATHUS

CaMocCTOsI-
TeTbHAS
paborta

OCOOCGHHOCTH M pOJIb IPU
noadope MHIUKATOpoB. Bo-
JIOPOJHBIA  TOKa3arelb M
KHCJIOTHO-OCHOBHBIC HWHIH-
KaTOopBHI.

AJKaIMMeTpU4eckoe TUTPO
BaHME MPU OMPEACICHUU CO
JEpKaHUSI OPraHUYECKUX KU
CJIOT.

[1K-2

KoMIIeKCOHbl — TUTPaHTHI
U WHIUKATOPHI KOMILIEKCO
Hometrpuu.  OmnpezneneHue
o0mel KECTKOCTU MPUPOI-
HOU BOJIBI

[1K-2

Penokcmerpus. Oxkwucinu-
TEJIbHO-BOCCTAHOBUTEJIBHOE
tuTpoBanue. Ilepmanranaro
METPUYECKOE OIpEAEICHUE
Kenesa.

[1K-2

10

Metonsl otOopa mpod u
MpoOOMOATOTOBKM  MPUPO/T
HBIX OOBEKTOB, MOJTrOTOBKA
K XHMHYECKOMY aHallu3y.
Paznenenne W KOHICHTPH
pOBaHHe.

[1K-2

11

Mertposorust ¥ MeTpoJIoru-
YECKHE XapaKTePUCTHKH B
AQHAJTUTUYECKOM  KOHTpOJIE
00BEKTOB OKpYyXKaromieu
cpeasl. Kpurepuit Bocmpo-
U3BOJUMOCTH W BHUABI IIOT-
pPELIHOCTEH  PE3YJILTATOB,
CrocoObI UX yYeTa.

I1K-2

NTOTI'O

22

17




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

2
52| ¢

Ne >0 | 9 |JlaboparopHbie

Tema. OcHOBHBIE BOIIPOCHI &5 g

n/m S 2 5 | 3aHarus, gac
o = @)
& 2

AHanuTHueckas KiacCUpUKalus KaTHOHOB U €€ CBS3b C

1 MePUONYECKON cucTeMoi diemeHToB. JlaGopaTopHoe k-2 | 2 2
obopynoBanue. [IpaBuia paboThl B aHATUTHYECKOH J1a00-
paTOpUM U TeXHHKA 0€30MaCHOCTH.

Onpexnenenne noroB K, NH,*, Mg®*, NO3 , SO4* , CI,

2 3 2 . . [K-2 | 2 2
PO,”  COj3" B GuHapHOI CMECH COJeil.

CymHoCTh TpaBHUMETPHYECKOTO aHanmu3a. llpumeHeHus

3 | TPaBUMCTPHH B SKOTOTHYECKOM 1 CEJIbCKOXO035IICTBEHHOM k-2 | 2 9
aHanmu3e. TpeOoBaHUs, TPeAbSBIsEMbIEe K OCAXKIAEMON U
BecoBoi (popmam. TOUHOCTH FPaBUMETPUUECKUX METOJIOB,

4 OrmpezienieHne BIAXKHOCTH PACTUTENBHOCTH (IO 3a/IaHUIO k-2 | 2 9
MpenojaBarTe’ns).

MeToapl THTPHUMETPUYECKOTO aHaiu3a. TpeboBaHmUs,
MpenbsIBIsSEMble K PEaKlUd B TUTPUMETPUYECKOM aHallH-

5 | 3¢ N3meputenbraas nmocyaa. CriocoObl BEIpaXKEHHUST COCTa- k-2 | 2 9
Ba PacTBOPOB M BBIYMCIICHUS B PA3TUYHBIX METOAAX THT-
puMeTpudeckoro aHamusa. TurtpoBanue. Touka SkBHBa-

JICHTHOCTHU M KOHEYHAsl TOUYKA TUTPOBAHMUSL.

CrangapTHble M CTaHJIAPTU3UPOBAHHBIC PACTBOPHI. Tod-
HOCTh TUTPUMETPUYECKOTO aHAIN3a, UCTOYHUKH MOTPEII-
HOCTH. KHCIOTHO-OCHOBHOE alUAMMETPUYECKOE THTPO-

g | Bamme. CymnocTts Metona. [lepBuuHbIe CTaHIAPTHI OIS k-2 | 2 5
pacTBOpOB KUCIOT U mienoderd. CtaHmaapTH3anus pacTBO-
POB KUCTOT U menoyeil. Touka HEHTpaIbHOCTH, TOUKA JK-
BHUBAJICHTHOCTH W KOHEYHAsI TOYKa TUTpoBaHuUs. Ormpeje-
JICHUE TUAPOKAPOOHATHON METOYHOCTH BOJIBL..
Beruncnenue pH B pasnmndable MOMEHTBI THTPOBaHHE W

7 | MOCTpOEHHE KPMBBIX THTPOBAHHA, CHIBHBIX M CIa0bIX k-2 | 2 9
KHCJIOT W OCHOBaHHA. AJKaJIMMETPUYECKOE THTPOBAHHE,

OTIUYUTEIILHBIE 0COOCHHOCTH, HEOOXOTUMBIEC PACUETHI.
WNuankaTopsl B METO/I€ KHCIIOTHO-OCHOBHOTO TUTPOBAHUS,

8 | Teopus mHAMKaTopoB. OmpeseneHue BHHHON W miaBene- | [IK-2 | 2 2
BOM KHCJIOTBI B CMECSIX.

9 KomnmokBuym: «KucinorHo-ocHoBHOe TuTpoBanue». [lpa- k-2 | 2 2
BHJIA MOJI00pa TUTPAHTA U MHIMKaTOopa. Permenne 3amay.
Kommiekconomerpuueckoe TuTpoBaHue, [IprMeHeHme

10 | kommJIEKCOHOMETPHM B aHaJM3€ IMOYB, BOABI U ynobpe- | IIK-2 | 2 2
HUU.

11 | Onpenenenuto 0OMIEH KECTKOCTH BOIBI. IK-2 | 2 2

12 | luxpomaTomMeTpusi KaK OKHUCIWUTEIbHO-BOCCTaHOBHTENDb- | [1K-2 | 2 2




@]
Z £
s: e
No 2 o | g |Jlaboparopubie
Tema. OCHOBHBIE BOIIPOCHI S5 =
1/ S 2 5 | 3aHsaTus, 4ac
SV @)
o' 5
S =
Hoe TtuTpoBaHue. CyYIIHOCTh JAMXPOMATOMETPHUYECKOTO
TUTpoBaHus. [IpUTOTOBIIEHUE CTAaHAAPTHOTO PacTBOpA
JMXpoMaTa KaJusl.
Omnpenenenue conepxkanus xene3a (1) B pazauunsix ma-
13 pea HEP. (IhBp K-2 | 2 2
Tepuaax.
14 | IIpo60ooTOOp M MOArOTOBKA P00 K aHAIHU3Y. IK-2 | 2 2
Metoabpl pa3zielieHusT U KOHIIGHTPUPOBAHUS DJICMEHTOB.
15 | IlorpemHoctu. 3HadeHune npoboorOopa B aHayimse cenb- | [IK-2 | 2 2
CKOXO3SIICTBEHHBIX 00BEKTOB
16 | 3ammra 1a00paTOPHBIX PadOT IK-2 | 2 2
Hroro | 32 |

6 [lepeyeHb y4eOHO-METOUYECKOT0 O0ecleyeHHs IJIsi CAMOCTOSITEIbLHOH PaGoThl
00y4YaKOIIUXCS M0 TUCHHILINHE

MeToauyeckue ykazaHus (1J151 CAMOCTOATEIbHON padoThI)

AnekcannpoBa, J. A. MynbTUMeIUNHbBIE JEKIUUA MO aHATUTUYECKOW XUMHUHU JJISl CTYJICHTOB,
00y4aromuxcs 1Mo crell. « JKOJOTUSI U MPUPOJIONIONIB30BaHUE»: DIEKTPOHHOE yueOHOe mocodue.
/ 2. A. Anekcanaposa. — Kyol'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.

Anexcanapona J. A., Haymosa I'. M. Yue6Hoe mocobue mo HeOpraHU4ecKol 1 aHAIUTUYECKON
XUMHUU JJISI CAMOCTOSITEIBHOU pabOThI CTYICHTOB SKOHOMUYECKOTO U OMOJIOTHYECKOTO (haKyb-
TETOB JIHEBHOIO M 3ao4yHoro otaeneHuil. — Kpacnomap: Wsn-so Ky6I'AY, 2010.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

AnekcanapoBa J. A., TaiinykoBa H. I'. Xpomatorpaduueckuil aHanu3 B arpo’KoJioTuu /
OnektponHoe ydeOHoe Tmocobme.— Kpacnomap: KyOol'AY, 2013. Pexum gocryna:
https://edu.kubsau.ru/file.php/105/03 03.07.13/13 KHromatograficheskii_analiz_v_agroehkolog
ii.AleksandrovaEHA.GaidukovaNG.pdf.

Kaiiroponosa E.A., Cunoposa 1.1., Komenenko H.A., Kocsnok H.E. TeopeTnueckue oCHOBBI U
VHIUBUyAJIbHBIE 3aIaHUS IO HEOPraHUYECKOM M aHanuThuUeckon xumun. — Kpacnonap: U3a-Bo
Ky6l'AY, 2013. Pexxum JIOTyTa:
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 Hepeqeﬂb KOMIIeTEeHIIUil ¢ YKa3aHHuEM I3TAllOB HX (1)0pMI/Ip0BaHI/Iﬂ B Ipouecce

ocsoenus OITIOII BO

Howmep cemectpa*

Oranbl GOPMHUPOBAHUS M MPOBEPKH YPOBHS CHOPMHPOBAHHOCTH KOMIIE-
TEHLUN 10 AUCIUILUIMHAM, ITpakThKaM B rpoiiecce ocsoenus OITOIT BO

[1K-2 — Bnamenue meronaMu OTOOpa MpoO M MPOBEACHUS XMMHKO-aHAJUTHUYECKOrO aHajan3a
BPEIHBIX BBIOPOCOB B OKPYXKAIOIIYIO CPEy, TCOXUMHUYECKUX UCCIICAOBaHUN, 00pabOTKH, aHAIH-
3a U CHHTE3a NMPOU3BOJICTBEHHOM, MOJIEBOI U 1a00paTOPHOIl SKOJIOrHYecKOi MHPOpMAIUH, Me-
TOJIaMU COCTABJICHHSI YKOJIOTHUECKUX M TEXHOTEHHBIX KapT, cOopa, cucreMaTu3allid, aHajan3a
uHpopmanuu, popmMupoBaHus 0a3 JaHHBIX 3arPS3HEHUS] OKPYXKAIOIIEH Cpelbl, METOAAaMH OLICH-
KM BO3JCHCTBHUS Ha OKPYXKAIOIIYIO CPEAY, BBISBISATh UCTOYHHUKHU, BUIBI U MACIITaObl TEXHOTCH-

HOIro BOSI[G?ICTBPIH.

1 b1.B.04 Dkonorudeckoe kaprorpadupoBaHue
2 b1.B.JIB.03.01 AHanuTH4deckas XUMHs
2 b1.B.JIB.03.02 AHamuTH4ecKuii KOHTPOJIb 0OBEKTOB OKPYIKAIOIICH cpe-
Il
2,4 b2.B.01.01 IIpakTuka mo moiay4eHHIO MEPBUYHBIX MPOPECCHOHANBHBIX
YMEHUH U HaBBIKOB, B TOM YHCJI€ IIEPBUYHBIX YMEHHUH U HABBHIKOB Hayy-
HO-HCCJIEI0BATENIbCKON AESITEIbHOCTH
4-5 b1.5.08 'IC B 3k00rNM ¥ IPUPOAOIOJIB30BAHNUN
5 b1.B.21 Onenka Bo31eMCTBUS Ha OKPYKAIOIILYIO CPENy
5 b1.B.JIB.05.01 ®u3uko-xuMuuecKrue METO bl aHATIH3a
5 b1.B./IB.05.02 MHCcTpyMEHTalbHbIE METOABI aHAJIN3a B MOHUTOPUHIE
00BEKTOB OKPYKAIOIIEH CpeJIbl
6 b1.B.JZIB.02.01 TexHOoreHHbI€ CUCTEMBI M KOJOTUYECKHI PUCK
6 b1.B.JZ1B.02.01 TexHoreHHble CUCTEMBbl YPOAHUCTUYECKUX TEPPUTOPUI
2,6 b2.B.02.01 IIpaktuka mo mHOJIy4eHHIO NPO(ECCHOHAIBHBIX YMEHHUH U
OIbITa NPOPECCUOHANBHOMN AESITETbHOCTH
8 b2.B.02.02 Ilpenauninomuas mpakTuka
8 b3.b.01 3ammTa BRITYCKHOW KBATHM(PHUKAITMOHHON pabOThI, BKIIIOYas MO~

TOTOBKY K 3alllUTE U IPOLEAYPY 3alIUTHI

*Homep cemecTpa COOTBETCTBYET 3Tany (POpMUPOBAHHS KOMIIETEHIIH




7.2 OnucaHue moka3aTtejieii 1 KpUTepHeB OLEHMBAHMS KOMIETEeHIMii HAa pa3indy-
HBIX 3Tanax ux (POpMHPOBAHMNS, ONTUCAHUE IIKAJIbI OLICHUBAHUS

[Tnanupye-
MBI€ PE3YJIb-
TaThl OCBOE-
HUSI KOMIIE-
TEHIUU

YpoBEeHBb OCBOEHHUS

HEYJI0BJIe-
TBOPHUTEIHHO
(MUHUMATB-
HBII HE J10-
CTHTHYT)

YIIOBIIETBO-
PHUTEIHHO
(MUHHMAITB-
HBII [TOPOTO-
BBII)

XOPOIIO
(cpenuuit)

OTIIUYHO
(BBICOKMIN)

Orenounoe
CPEICTBO

IIK-2 — B1ageHue MeToaMu 0TOOpPA NMPOO6 ¥ NMPOBeIeHUsA XHMUKO0-AaHAJIUTHYECKOT0 aHAJIH-
3a BpeHbIX BLIOPOCOB B OKPY:KAIOLIYIO CPeay, FTeOXUMHYECKUX UCC/IeI0BaAaHNii, 00padoTKH,
aHAJM3a M CHHTe3a NMPOU3BOJACTBEHHOM, I0JIEBOWi M JIA0OPATOPHOM IKOJOTHYECKOW HMH-
(¢opmaunu, MeTOIAMHU COCTABJIEHHS IKOJOTHYECKHX U TEXHOTeHHBIX KapT, cOopa, cucre-
MaTH3aUMHU, aHAIu3a uHpopManuu, GopMupoBaHus 023 JaAHHBIX 3arPA3HEHUS] OKPYKAIO-
el cpeabl, METOIAMHU OLIEHKH BO3/1€HCTBHA HA OKPYKAIOILYI0 CPeay, BbIABJIATH MCTOY-
HHUKH, BUJIbl 1 MACIITA0bI TEXHOT€HHOI'0 BO3/1eliCTBHSI.

3HATD: YpoBeHb MuHuManbeHO | YpPOBEHb YpoBeHb
OCHOBHbIE 3HAHUM HUKE | TOMYCTUMBIA | 3HAHUI B | 3HAHUH B
IPUYUHBl W3- | MUHUMAJIb- ypOBEHb 3Ha- | o0beMe, co- | o0beme, co-
MeHeHus1 (u- | HbIX Tpebo- HUH, JOmy- | OTBETCTBY- OTBETCTBYIO-
3HUKO- BaHUH, UMe- | IIIEHO MHOIO | IOLIEM Ipo- | IIEM po-
XUMHUYECKHX | JIH MECTO HEerpyobIxX rpamMme IMoJ- | rpaMMe TOJ-
CBOICTB Ma- | rpyOble O1MO0K TFOTOBKH, J0- | TOTOBKH, 0€3
TEpHaJoB, OIIMOKHU OyIIEHO He- | OUO0K
151631 (S110707 NN 7 CKOJIBKO He-
BELIECTB rpyOBIX
o1nO0oK
YMETh: IIpu  pemre- | [IponemoH- [IponemoH- IIponemoH-
IIPOU3BOJIUTH | HUU CTaH- | CTPUPOBAaHbl | CTPUPOBAHBI | CTPUPOBAHBI
naboparop- JApTHBIX 3a- | OCHOBHBIE BCE  OCHOB- | BCE  OCHOB-
HblE HCCIIe- | Jad HE IpO- | YMEHUs, pe- | Hble yMEHHs, | Hble yMEHHS,
JIOBaHMsI, 3a- | JEMOHCTPHU- | IIEHBl THIO- | PELIEHBl BCE | PELIEHBl BCE
MEpBI, aHAJIU- | POBaHbl ~ OC- | BBIE 337a4u C | OCHOBHBIE OCHOBHBIE
36l OTOOpaH- | HOBHBIE yMe- | HErpyObIMU 3aJla4n ¢ He- | 33Ja4u C OT-
HBIX OpU | HUSL, HUMENH | OIHOKaMH, rpyOsIMU JIEIbHBIMU
POIHBIX 00- | MECTO  Tpy- | BBIIOJIHEHBl | OIIMOKaMH, Hecyllle-
pa3LoB Oble OIMOKM | Bce 3aJjaHMs, | BBIMIOJIHEHbl | CTBEHHBIMHU
HO HE B IOJI- | BCE 3aJ]aHUs B | HEJIOUETAMU,
HOM 00BbEeMe | MOJHOM OOB- | BBIMOJIHEHBI

eMe, HO He-
KOTOpbIE  C
HEI0YeTaMH

BCE 3aJ]aHUS B
[IOJIHOM O00Bb-
eMe

Tectbl
Pedepar
NuauBuny-
albHBIE TEMa-
TUYECKHE 3a-
JaHUs
Kontponbusie
paboThI
Keiic-3amannsa
Bomnpocsl u

3agadus A
IIPOBEICHHUS
3adeTra




YpoBeHb OCBOEHUS

[Inanupye-

HEyJI0BJIE- YIIOBJIETBO-
MBI€ pPe3yJib-

TBOPUTEIHHO PUTEIBHO OneHouyHoe
TaThbl OCBOE- XOpOLIO OTIIMYHO

(MuHuUMaNb- | (MHHUMAIIb- - - CPEICTBO
HUS KOMIIe- . . (cpenuuii) (BBICOKUIA)

HBIM HE 0- | HBI MOPOTo-

TEHITUN o

CTUTHYT) BBII)
NMETD IIpu  pewe- | Umeerca mu- | [Ipogemon- IIponemoH-
HABBIKUA HUU CTaH- | HUMAJIbHBIN CTPUPOBAHbl | CTPUPOBAHBI
NAJIN) JapTHBIX 3a- | HA0op HaBbI- | 6a30BbBIC HaBbIKU TpU
BJIAJIETD: Jlad HE Tpo- | KOB JUIsl pe- | HaBBIKKM TPH | pEUICHUHU He-
HABBIKAMU JEMOHCTPHU- | IICHHSI CTaH- | PEIICHUU CTaH/IAPTHBIX
NpOBEJCHUS | poBaHbl  0a- | JapTHBIX 3a- | CTAHJAPTHBIX | 3a/1a4 0e3
9KOJIOTHYe- 30BbI€ HaBBI- | Jau C HEKO- | 33[a4 C HEKO- | OIUMOOK |
CKOTO aHallu- | KU,  HUMEIH | TOPHIMHU TOPBIMH HEJ0YETOB
3a MOATOTOB- | MECTO  Ipy- | HEAOYETaMU | HEJ04YeTaMu
KH TPOM3- ObIe OIIMOKHU
BOJICTBA K
BBIITYCKY HO-
BOU MPOJYK-
Ly,

7.3 TunoBble KOHTPOJIbHbIE 3aJaHUSI MM HHbIE MaTepHAJIbl, HeOOXOAUMBIE sl
OLIEHKM 3HAHWH, YMEHHUIl, HABBIKOB, XapaKTePU3YIOUIUX 3Tanbl ()OPMHUPOBAHUS KOMIIe-
TeHUil B npouecce ocsoenust OIIOII BO

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

OO0111y10 KECTKOCTh BOJbI OMPEEIIAIOT, UCIIONb3Ysl B KauecTBE TUTpaHTa KomruiekcoH 11
(OATA). Turpyror Boay pactBopoM KomiuiekcoHa III B mpucyTcTBUM MHAMKATOpa XpoMOTeHa
YEPHOTO M OIpPENEeNsSoT CyMMapHOE CO/epKaHUE B HEW MOHOB Kaibliug W Maruus. Haukarop
XPOMOI'€H YepHbIi 00pa3yeT ¢ MOHAM MarHus M KajbliUsg KOMIUJIEKCHbIE COEAMHEHUS BHHO-
KPacHOTo IBeTa B aMMHuauHou cpene (ammuaunbiii 0ydep (NH4Cl + NH,OH ):

Ca®* + HInd > = Calnd ~ + H"; Mg® + HInd > = Mglnd ~ + H".

KoOHCTaHTBI yCTOMYNBOCTH KOMIUIEKCOB Ca® Mg2 C UHJUKATOPOM PaBHBI COOTBETCTBEH-
H0 2,6:10% 1 1-10". Bemmunna KOHCTaHT YCTOMYUBOCTU KOMIUIEKCOB Ca®* n Mg2+ C KOMILJIEKCO-
HoMm III (BATA) Ha nopsanox Oonbiie (3,7 10" u 5 108). [TosTOMY IpY TUTPOBAHNH KOMILJIEKCHI
METAJUIOB C MHAMKATOPOM pa3pylIaloTcs M o0paszyroTcst 6osee npouHble Komruiekesl ¢ DTA
(npu pH 10): Calnd ~ + Nag[H2Y] = Nay[CaY] + Hind  + H*.

B TOYKe PKBMBaJIECHTHOCTH BUHHO-KpAacHasi OKpacka pacTBOpa CMEHSETCSI CUHEM XapakTep-
HOM HEMOCPEeACTBEHHO JJIsl MHAUKATOpA.

Xon omnpernenenus onucad B yueOHuKe Anekcanaposoit D.A., aiinykosoit H.I'. Ananutu-
yeckas xumus. TeopeTnueckne OCHOBBI U TaOOpaTOpHbIN MpakTUKyM. B 2 kuurax. Kaural. Xu-
MHUYeCKHe MeTOIbl aHanu3a, M3gatensetBo «KomocCx»: 2011r. 1l-e u3nm.).

3adanue. 3anucy OAHHHLIX OnbIMA.

1). 3aHecuTe TaHHBIE TUTPOBAHUS B TAOIUILY.
V(Boabl),
MU

100

NeNe| ¢c(DATA), V1 (QATA),ma Ko, MMOJIB/TT

1 0,05




V(BoabI),

NeNe| ¢c(DATA), " V1 (QATA),ma Ko, MMOJIB/TT
2 0,05 100
3 10,05 100

Cp.
2). PaccunTaiite 3HaueHue obuieil xecTkocTH Boasl XK, = ¢ (Ca” + Mg”) [ mmomns/i] mo dop-
MyJe:

Ko = c(BATA) - Vien(DATA) - 1000 / V(Bomsr),

rae c¢(DATA) — MossipHas KOHIEHTpAIUsl SKBUBAJICHTOB pacTtBopa Komiuiekcona III, H;
Vi — cpenHee 3HaueHuE oObeMa pacTBOpa KOMIUIEKCOHA, 3aTPAadeHHBI Ha TUTPOBAHUE CYyM-
MapHOT'O COJIEP>KaHUsI HOHOB KaJIbIUsl M MarHusi, MJL;

V(BoJbI) — 00bEM BOABI, B3ATHII /1711 TATPOBAHMS, MII.

3). Ha ocHoBanuu kinaccuduKkaiy BOIbI 1O KECTKOCTH, OIEHUTE KaueCTBO UCCIEIyeMOU BOIBI,
IPUTOAHOCTD €€ B MUILY U JJI TEXHUYECKUX LEIEH.

3aaHus 1151 KOHTPOJIBbHBIX padoT (Mpumep)

1. ITocnenoBarenbHOCTh OOHAPYKEHHSI KATUOHOB IEPBOI aHATTUTUYECKON TPYIIIIbI
2+ + 2+ +
a) NH, , Mg”" , ynanenue karuona NH, , K, ynanenue katnona Mg“ , Na

6) Mg®*, K", Na' B) NH; , Na*, K", Mg** r) Mg”, NH, K", Na*

2. rpyrIHOBLIM p€arcHTOM Ha aHHOHBI BTOpOﬁ AHAITUTHUYECKOM TPYIIIIbI ABJISICTCA
a) BaCl, 0) Ag2SO4 B) AgNO3 r) Ca(N03)2

3.Macca ruapoxcuna Harpus ( M = 40 r/mons) B 500 mi 0,1 M pactBopa paBHa
a)2r 0) 20r B) 4,0r r) 40r

4. Ecnu Ha TutpoBanue 100 mu npupoaHoit Boabl nomuio B cpeaneM 17,6 ma 0,05H. pactBopa
KOMILJIEKCOHA, TO 00111asi )KECTKOCTh BOJIbI paBHA

a) 0,880 moub/n 0) 17,6 MMonB/1 B) 8,80 MMoOIB/1

r) 8,80 MosB/NT n) 1,76 monb/n

5. CrangapTU3UPOBAHHBIMU SBJISIIOTCS] PACTBOPHI
a) HCI 0) OATA B) I11aBENIEBOM KUCIIOTHI r) NaOH

6. OO0IIIYIO KEeCTKOCTh BOJIBI ONPEIENSIIOT METOI0M H###

7. ZIJ'IH CTaHJapTHU3anuu paCTBOPOB CUIIBHBIX OCHOBaHHUI B KaueCcTBE NCXOOHOT'O BE€IIECTBA UC-
MMOJIB3YIOT
a) CH3COOH 6) H2C204'2H20 B) H2C4H404 T) HCI

. CooTBETCTBHE THIIOB peaKHI/Iﬁ 1 METOAOB TUTPUMETPUUCCKOI'O aHAJIN3a
. pe€akunun HeﬁTpaJ’IHBaL{HH

. p€akuru OKHCJIICHUA-BOCCTAHOBJICHUSA

. p€akuu HOHHOT' O oOMeHa

. pe€akunun KOMHHGKCOO6p330BaHI/IH

AW N = oo

: KHCJIOTHO-OCHOBHOE TUTPOBAHHE
: IEpPMaHTaHATOMETPUS

: KOMIUIEKCOHOMETPHS

. ApTCHTOMCTPHA

AW N —



9. st TutpoBanust NH,OH Henb3s ucnonszoBath
a) HCI 6) HNO3 B) CH3;COOH ) HoSO4

10. Onpenenennas NOCIEOBATEILHOCTE OOHAPYKEHHSI HOHOB B HCCIIETyEMOM PacTBOpE Ha3bI-
BAeTCA ... AaHAJTH30M
a) TpoOHBIM 0) mocienoBaTeIbHBIM B) CHCTEMaTHYECKHUM  T) CyXUM

11. OcHOBHOE YpaBHCHHUE UCIIOJIB3YEMOEC IJId paCY€TOB B TUTPUMCTPHUICCKOM aHAIN3E!

a)C=

n C-M n
0) T=——2% C== m=C,, -M-V C\V,=C.V
V(1) ) 1000 B) V(1) r) M (m)  m 1V1 2V2

12. PacTBOpHBI C TOUHO M3BECTHOM KOHLIEHTPAIMEH TOTOBAT B ### Kombax

13. PacTBOpBI, COXpaHSIOIIKE MTOCTOSTHHOE 3HaueHune pH nmpu qobasneHnn HEOOIBIINX KO-
YeCTB KUCJIOTHI MJIH LIEJIOYH, HAa3bIBAIOT

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

1) KOJUIOUJAHBIMU

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

15. J1Ji KUCIOTHO-OCHOBHOTO TUTPOBAHUS IIPUTOIHBI TOJIBKO T€ MHIUKATOPHI IIOKA3aTEeNb THT-
poBanus pT KOTOPBIX HAXOATCS B TIPEILIIaX ...

a) JINHAHM HEUTPaJIbHOCTH; 0) cKavyKa TUTPOBAHMS;

B) 00JIaCTH TIepeX0/1a OKPACKH T') Ocell KOOpIUHAT KPUBOW THUTPOBAHHUSI

(e}

10

11

12

13

Tembl pedeparTos

Ocobennoctu 0T00pa Mpod BOABI U aTMOC(HEPHBIX 0CAIKOB, MPUOOPHI U MPUCTIOCOOTEHUS
JUTst 0TOOpa Mpo0, HAyYHbIE PEKOMEHIAIIIH.

O1060p mpoO MOYBBI, JOHHBIX OTJIOKEHHUH, 3HAUEHHWE U NPAKTUUYECKOE MPHUMEHEHHE B
CEeITbCKOXO035HICTBEHHOM TIPOM3BOJICTBE

Metozb! TpoOOMOATOTOBKY PACTUTENBHBIX MAaTEpUaAIOB, 3HaUeHHEe IpoO00TOOpa Ha MpaK-
THKE.

[TonroroBka npo0® 0OBEKTOB OKPYKAIOLIEH Cpeibl, HHTEHCU(UKAIU croco0a KUCIOTHON
MUHEpaTU3aINUH POo0.

ITonroroBka mpoO 0OBEKTOB OKPYXKAOIIEH Cpebl, CyX0e 030JC€HHUH JUIs ONpeesieHHs He-
OpPTaHUYECKUX BEIIECTB.

@DOoTOXMMHUYECKHH €ITOCOO MPOOOMOArOTOBKH, MpUMeHeHHe Y D-u3ydeHust NpH MOAro-
TOBKE PO 0OBEKTOB OKPY’KAIOIIEH CPEIbI.

Tsoxénble MeTayuibl, Kak 3arpsA3HUTENN aTMocdepsl, OOHapyXeHHe UX KaTHOHOB M BO3-
MO>KHOCTH OYHCTKH.

Camoounrenne 00beKTOB OKPYKAIOIIEH Cpe/Ibl, ero 3Ha4YeHue 1 MPUMEHEHHE.
[TpupoHble BOABI, MX OCHOBHBIE KOMITOHEHTHI, POJb B KH3HEICATCILHOCTH PACTUTEIh-
HBIX CUCTEM.

Metoap! pa3ieneHusi 1 KOHIIEHTPUPOBAHMS B aHAIUTHYECKOM KOHTPOJIE 0OBEKTOB OKPY-
YKAIOWIEN CPEBL.

DKOJIOTHSI U TOKCHKOJOTHS OOBEKTOB OKPYXAIOIIEH Cpeibl, aHATUTHYECKHA KOHTPOJIb,
€ro 3HaYCHHE.

Omnpenenenne coaepkaHusl CyXOTo BELIECTBA B PACTUTEIBHOM MaTepHale, MUKPOIJIEMEH-
ThI PACTUTEIHHBIX CUCTEM.

[Tepexuch BOOPOIa, AaHATUTHICCKUN KOHTPOJIb €€ COJEPKaHUs B 00bEKTaX OKpYKaroIIei



14
15
16
17

18

19
20
21
22
23
24

25
26
27

28
29

30

CpeIbl.
I'paBuMeTpUYECKUI aHAIN3 B arpOXUMUU, IIOYBOBEICHUH, 300TEXHUM.
Turpumerpuueckuii aHallu3 B arpOXUMHH, TOYBOBEACHUH, 300TEXHUH.
AHKaﬂHMCTquCCKOe TUTPOBAHUC, €0 3HAYCHUEC U IPUMCHCHUC.

DNEeKTPOXUMHYECH aKTHUBHpPOBaHHAs BOJIa — QHOJIMT, €€ MOJy4YeHHE, CBOWCTBA, COCTaB,
3HAYCHUC U IIPUMCHCHHC.

AHanUTUYECKUH KOHTPOJb COJEP)KaHUS TKEIbIX METAIIOB B O0BEKTaX OKpY’Karollei
Cpenpl.

[IpumeHeHne KOMIUIEKCOHOMETPUH B aHAJIM3€ MTOYB, BOJIbI, YA0OOPEHUH.
JIuXxpoMaToMeTpUIEeCKOe TUTPOBAHUE, CYLTHOCTh, IPUMEHEHHUE.

CrouHble BOJbI, METOIbI UX XUMHUYECKOTO aHAIN3a U OYUCTKH.

MHHepaHBHLIﬁ U U30TOIIHBIN COCTaB BOJbI, BJIMAHUC UX HaA )KUBBIC OPTraHU3MBbI;

O30H, ero cBOICTBa, ONpe/eICHNE U PUMEHEHUE JIJIsl 00e3BPEKUBAHUSI BO3/1yXa;
Omnpenenenne oOmei (TUTPYEeMO) KUCIOTHOCTH TUIO/IOB U OBOIIEH, OMOIOTHYECKOe 3Ha-
YeHHEe ITOTO MOoKa3aTersl.

Omnpenenenue coaepkanusi CBOOOIHOTO XJI0pa B BOJIE.

MeTob1 pa3aeneHuss U KOHIICHTPUPOBAHUS B aHAIN3€ 00BEKTOB OKPY)KAIOIIEH CPEIbL.
OKHCIIUTETBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUC B AHAJIUTUYCCKOM KOHTPOJIC O6”I)€KTOB
OKpYKaroIlen Cpeibl.

XUMHUYECKHUE TECT-METO bl aHain3a. OCOOEHHOCTH aHaIM3a BO3/lyXa, €ro 3HaYCHHE.
DNEeKTPOXUMHYECH aKTUBUPOBAaHHAs BOJIa — KaTOJHT, €€ MOJy4deHHe, CBOICTBa, COCTaB,
3HAYCHUC U IPUMCHCHHC.

Komriekcomerpuueckoe TUTPOBAaHUE B AHAIMTUYECKOM KOHTPOJIE OOBEKTOB OKPYXKAlO-
LEn Cpebl.

Pesynbrarel aydmmx pedepaTtoB MPECTaBIAIOTCS Ha CTYJACHYECKOM HAayYHOM CEMHUHape B
dbopMe T0KIaI0B.

1.
a)
0)

AW =N

w S W~

13

NuauBuayaibHble TeMaTHYeCKHE 3aaHus (MpuMepbl)

[TocnenoBarenbHOCTh OOHAPYKEHHSI KATHOHOB MEPBOI aHATTUTUYECKON TPYIIITHI
+ + + +
NH, , Mg2 , ynanenue kariona NH , , K, ynanenue katnona Mg2 , Na

Mg®*, K", Na* B) NH; , Na", K", Mg** r) Mg”, NH, K", Na*

. COOTBETCTBHUE TUIIOB peaKuHﬁ 1 MCTOAOB TUTPUMETPUUCCKOI'O aHAJIN3a
. peaknunuun HeﬁTpaHI/I3aI_II/II/I

. p€akuru OKHCJIICHUA-BOCCTAHOBJICHUSA

. p€akuu HOHHOT'O oOMeHa

. pe€akunun KOMHJ’IGKCOO6paBOBaHI/IH

: KCJIOTHO-OCHOBHOE TUTPOBaHUE
: IEpPMaHTaHATOMETPUS

: KOMIIJIEKCOHOMETPHUS

: apreHTOMETpUs

. PacTBOpHI ¢ TOYHO U3BECTHOM KOHIIEHTpAIIMEH TOTOBAT B ### Kombax

. PaCTBOpLI, COXPAHAOIHNEC MOCTOAHHOC 3HAYCHUC pH npu ,Z[O63.B.II€HI/II/I HEOOIBIINX KOJIHU-

YECTB KHMCJIOTHI HJIK IICJI0OYH, HAa3bIBAIOT

a)

1)

OydepHbIMH  ©) HACBHIICHHBIMU  B) HICTUHHBIMH  T) pa30aBJICHHBIMU
KOJUTOMTHBIMHU



4. ITo TouyHON HaBeCKE MOKHO MIPUTOTOBUTH CTaHAAPTHBIE PACTBOPHI:
a) mepMaHraHara kaiaus;  0) Oypbel;  B) ruppokcuga Hatpusi; 1) DJITA

5. I[Hﬂ KHCJIOTHO-OCHOBHOI'O TUTPOBAHUA NPUTOAHBI TOJIBKO TC MHAUKATOPEI ITOKA3aTCJIb TUTPO-
BaHUA pT KOTOPBIX HAXOAATCS B IIPEACTIAX ...

a) JINHUY HEUTPaJTbHOCTH; 0) CkauKa TUTPOBAHMUS;
B) 00J1aCTH TIEpeX0/1a OKPaCKU I') OCeil KOOpAUHAT KPUBOW TUTPOBAHUS
TecTnl

3a 6a3y TeCTOB MO AUCLMILIMHE «AHAIUTUYECKUN KOHTPOJIb 00BEKTOB OKPYKAIOLIEH
CpeIb» MOTYT OBITh IPUHSTHI TECTHI, moAroToBleHHbIE B cucTeMe «INDIGO» Indigo Software
Technologies, http://indigotech.ru/ no ananuTHYECKON XUMHUU U JOCTYIIHBIC JUIS CTY/ICHTOB B
rino6ansHoi cetn KyOI'AY 1 KOMITBIOTEPHBIX KJ1accaX YHUBEPCHUTETA.
TunoBble TECTHI 110 OTJEJIBHBIM TEMaM HEOPraHUYECKON XUMUU IPUBOISATCS Jajee

1. Hayka 00 omnpeneineHM XMMHUYECKOI0 COCTaBa BEUIECTBA U UX XUMUYECKOTO CTPOE-
HUS — 3TO XUMHUS: a) o01as; 0) HeOpraHUYecKas; B) aHAIMTHYECKas; T') CPEAN OTBETOB HET BEP-
HOTO.

2. OCHOBHBIMHU COCTABJIAIOLUIMMH aHATUTHYECKOTO KOHTPOJIS OKPYKAIOLLEH cpe/ibl sABIs-
IOTCS: a) KAUeCTBEHHBIN U KOJIMYECTBEHHBIN aHAN3, (PU3NKO-XUMHUECKUE METO/IbI aHAJIH3a; 0)
Ka4eCTBEHHBIN M KOJIMYECTBEHHBIN aHAIN3; B) KOJIMYECTBEHHBIN aHAIN3 U (PU3UKO-XUMHUYECKUE
METO/Ibl aHAJIN3a; T') CPEU OTBETOB HET BEPHOTO.

3. JlocTaToyHO yHUBEpPCAIbHbIN U TEOPETUUECKUN 0OOCHOBAHHBIN CIIOCOO OIpeesIeHUs
cocTaBa O€30THOCUTEINIBHO K OINPEAEIsieMOMY KOMIIOHEHTY U (0OBIYHO) K aHATU3UPYEMOMY 00b-
eKTy — 9TO: a) METO/ aHaJIN3a; 0) XMMUYECKUI aHaIu3; B) METOAMKA aHAJIN3a; T) CPEIU OTBETOB
HET BEpHOTO.

4. Pa3nen XxuMunu, U3y4aronuil MEXaHU3Mbl XUMHUYECKUX PEAKLIUN U CKOPOCTH UX MPOTE-
KaHHU4, - 3TO: a) XUMHUYECKasi KHHETUKA, 0) XMMUUYECKU aHaJIW3; B) XUMHUYECKas TEPMOJUHAMU-
Ka; T) Cpeil OTBETOB HET BEPHOTO.

5. XapakTepusyeTcsi OTCYTCTBUEM MOBEPXHOCTH pa3jiesia MeXKIy peareHTaMH peakliuu:
a) TeTeporeHHbIe, 0) TOMOT€HHBIE; B) 00paTUMbIE; T') HE0OpaTUMBbIE.

6. OnpenensieTcs N3MEHEHUEM KOHIIEHTPAIllMU pearpyroliyX BEIIeCTB B €UHUILY Bpe-
MEHHM: a) CKOPOCTb PEaKINU; 0) KWHETHKA PEaKIIMU; B) MEXaHNU3M PEaKInu; T') Cpe/id OTBETOB
HET BEpHOTO.

7. B KHHETHUYECKOM YPaBHEHMH JUIsl TETEPOT€HHOM pPEeaKlMU 3alChIBAlOTCS TOIBKO KOH-
[EHTPAIMU BEIIECTB, HAXOSAIIUXCS B: a) Ta3000pa3HOM COCTOSIHUM; 0) )KHIKOM HJIA ra3000pas-
HOM COCTOSIHUU; B) )KHJIKOM COCTOSIHUHM; I') TBEPAOM COCTOSIHUH.

8. CornacHo 3aKOHY JIEHCTBYIOIIUX Macc, CKOPOCTh XUMUYECKOW peaKkuu: a) IpsiMo
NPOMNOPLHOHATIFHA TPOU3BEACHUIO KOHIIEHTPAIMH ee MPOIyKTOB; 0) 00paTHO MPONOPIHUOHATIbHA
MIPOM3BEICHUIO KOHIIEHTPAIMI pearupyroluxX BEIIeCTB; B) IPSIMO IPONOPIMOHATIbHA TPOU3Be-
JICHUIO KOHIIEHTPALMI pearupyromunx BeIecTB; I') 00paTHO MPONOPLHOHATIbHA TPOU3BEICHUIO
KOHIIEHTpalUid €€ MPOIyKTOB.

9. B cootBercTBHHM ¢ npaBuiioM BauTt-I'odda, ckopocTs XUMUUECKOH peakiuu mpu mo-
BbIllIeHUHU TemnepaTypsl Ha 10 °C: a) Bo3pactaeT npuMepHoO B 2 — 4 pa3a; 6) yMeHbIIAeTCs pu-
MepHO B 2 — 4 pa3a; B) Bo3pacTaeT B 2 pa3a; I') yMEeHbIIaeTcs B 2 pasa.

10. KpurepueM cMenieHuss XMMUYECKOI0 PaBHOBECHS BIPABO SABIISIETCS YCIOBUE:

a) Kpage>1; 6) Kpagu<l; B) Kpasn=1; T) cpeiu 0TBETOB HET BEPHOTO.

11. YBenuueHne KOHIEHTPALMU UCXOAHBIX BEIECTB: a) BBI3BIBACT CMEILIEHUE PAaBHOBE-
CHsI B CTOPOHY 00pa30BaHUsl KOHEYHBIX TPOAYKTOB; 0) BBI3bIBAET CMEIIICHNE PAaBHOBECHUS B CTO-
pOHY 00pa30BaHUs UCXOJHBIX IPOAYKTOB; B) HE BBI3bIBAET CMEIICHUS PABHOBECHS; ') CPEAH OT-
BETOB HET BEPHOIO.



12. Ycra"HoBuTe COOTBETCTBUE.

a) o>0,7

1) cusbHbBIE 3JIEKTPOIUTHI

6) 0<0,1

2) cnabble AIEKTPOJIUTHI

B) HCI, H,SO4, HNO3;, KOH, NaOH, NaCl, KNO3

r) CH3COOH, H,CO3, HCN, NH,OH

13. YcranoBuTe COOTBETCTBUE

a)a = Lt 1) crenenp aucconnayu
n—1
6) K = [H*]lA7] _ CaCa _ Ca® 2) 3akoH pazbasnenust OcTBabIa
[HA] C—Ca 1-a
B)a= fC 3) aKTMBHOCTH MOHA

01 =~ (CZE + CoZ3 + - + CoZE)

4) uoHHas cujia pacTBOpa

14. PactBoOp, copepkamuii C1adyr KUCIOTY (JIOHOpP IPOTOHA) M COJIb STOW KHCIIOTHI (aK-
LENTOop MPOTOHA), — 3TO: a) OydepHbIl pacTBOp; 0) KucinoTHas OydepHas cuctema;
B) ocHOBHas OydepHas cuctema; ) OydepHasi eMKOCTb.

15. Yucino MoJb SKBUBAJICHTOB CHIIBHOM KUCIIOTHI WIIH IIIEI0YH, KOTOPBIC HY)KHO J100a-
BUTH K 1 11 OydepHoro pactBopa, 4ToOb H3MEHUTH BenuunHy pH Ha enquHuIy, - 3TO:
a) OydepHnblii pacTBop; 6) kucnoTHas OydepHas cucteMa; B) ocHOBHas OydepHas cucrema;

r) OydepHas eMKOCTb.
16. YcTaHOBUTE COOTBETCTBUE

a) cou, 00pa30BaHHbIE CUIILHBIMH OCHOBAaHUSMH U

CHJIBHBIMH KHCJIOTaMH

1) ruzpoau3 no KaTUOHY

0) conn, 00pa30BaHHBIC CHIILHOW KHCIOTON U CITa0bIM

OCHOBAaHHECM

2) TUIPOJIU3 IO AHUOHY

B) COJIM, 00pa30BaHHBIC C1a00¥ KUCIOTON U CHIIbHBIM

OCHOBAHUECM

3) ruapOAN3 IO KATUOHY U aHUOHY

T') coJid, 00pa30BaHHbBIE CIa00W KHCIOTON U cabbiM

OCHOBAHUEM

4) TuapoNN3y HE MOoJBEepraeTcs

17. YcTaHoBUTE COOTBETCTBUE

a) K — Koopwn 1) KoHCTaHTa TUIPOJIN3A COITM CHIILHOM KHC-
ruap
Ky JIOTHI ¥ c71a00r0 OTHOKUCIOTHOTO OCHOBAHMSI
Kooner 2) KOHCTaHTa FUAPOJIN3A COJIU CJIadoro OJHO-

0) K.

AP Ky—1u1XKocu

KHUCJIOTHOT'O OCHOBAHUA U ¢1a00il OTHOOCHOB-
HOU KHUCJIOTHI

B) K — Koo 3) KOHCTAHTa r'uApoJin3a COJI CHUJIILHOTO OCHO-
TUAp o o
Kocn BaHHA U cj1a0oit OIHOOCHOBHOHM KHCJIOTHI
Kingp 4) CTCIICHb ' APOJIM3a COJIN
Nh= |

18. YcTaHoBUTE COOTBETCTBUE

a) OIpeeIsieT, KaKue KOMIIOHEHTHI BKJIFOUAET
aQHAJTM3UPYEMBIH OOHEKT

1) kauecTBEeHHBIN aHAIIN3

0) aHaNMM3, U30TOMHBIN, SJIEMEHTHBIN (ATOMHO-
MOHHBIN), CTPYKTYPHO-TPYIIOBOH (P yHKIIHO-
HAJIBHBIN ), MOJICKYJISIPHBIH, BEIIECTBEHHBIH,
(ha3oBbIii

2) KONMYECTBEHHBIN aHAIN3

B) AacT CBCACHUA O KOJIMYCCTBCHHOM COJCP-
JKaHHUH BCEX HUIJIU OTACIIBHBIX KOMIIOHCHTOB

3) xknaccuduxanys no Macimrady padboTsl,
00BeMy WM Macce TpoObl

') Makpo-, TOTyMUKPO-, MUKPO-, YIbTPAMHK-
PO- ¥ CYOMHKPOAHAIU3BI

4) knaccuduKalys, OCHOBaHHas Ha MPUPOEC
00HapYXUBAEMBIX U OMPEJEISIEMbIX YACTHII

19. BennuuHa nojae3HOro aHaJIUTUYECKOTO CUTHAIA, - 3TO: a) U3MEPEHHBIN aHAJIUTUYE-
CKHI CHTHAJ — aHAJIMTUYECKUNA curHai ¢oHa; 0) N3MEpEeHHBI aHATUTHICCKUN CUTHAIT + aHaJIH-




TUYECKUN CUTHaJ ()OHA; B) aHATUTHUECKUI CUTHAT (pOoHA — M3MEPEHHBII aHATUTUYECKUN CHUT-
HaJl; aHATUTHYECKUI CUTHA (DOHA + M3MEPEHHBIN aHATUTUICCKUNA CUTHAT.

20. Yepes Bce cTaiuu XUMUYECKOTO aHAJIN3a IPOBOIUTCS MTPOo0Oa, HE CoJIepKAIIasi OIpe-
JIeNI1eMOr0 KOMIIOHEHTA, IIPH METOJIE: a) KOHTPOJIBHOT'O OIMbITA («XOJOCTOIO OIBITa»);
0) rpanynpoBaHHOTO rpaduKa; B) CTAaHIAPTOB; I') CPEIU OTBETOB HET BEPHOTO.

KoHTposibHbIe pabOThI IPOBOAATCS ¢ UCIOIB30BAaHUEM BOIIPOCOB K 3a4ETYy.

Bonpocsk! u 3a1aHus 11 NPOBeIeHNs TPOMEKYTOYHOI0 KOHTPOJIA (3a4eTa)
Komnerenuusi: BiiajieHne MeTo1aMu oTO0pa mpod U MPOBEICHUS] XMMHUKO-aHATUTHISCKOTO aHa-
JM3a BPEIHBIX BEIOPOCOB B OKPYXKAIOIIYIO CPEAy, FT€OXUMUYECKUX HCCIEIOBaHUN, 00pabOTKH,
aHaJM3a U CHHTE3a IPOW3BOJCTBEHHOM, MOJEBON W J1aOOPATOPHOM SKOJIOTHYECKOM HH(pOpMa-
[[UU, METOJAMH COCTABJICHHS 3KOJOTMYECKMX M TEXHOT'CHHBIX KapT, cOOpa, cucTeMaTH3alluH,
aHanuza uHbopMaiuu, GopMupoBaHus 6a3 JTaHHBIX 3arPSI3HEHHS OKPYKAIOIIECH Cpeibl, MeTo1a-
MU OIICHKH BO3JICHCTBHUS Ha OKPYKAIONIYIO CPEAY, BBISBIATH MCTOYHHUKH, BHUIBI U MACIITAOBI
texHorenHoro Bozaeicrus (ITK-2)

Bompocsl k 3a4ery
1. AHaTMTHYECKUI KOHTPOJIb 0OBEKTOB OKPYXKAIOIIEH cpeibl Kak Hayka u aucuuruinHa. Ee 3a-
Jla4X U 3HAYCHHUE.
2.MeToapl aHATUTUIECKOTO KOHTPOJI 00BEKTOB OKpY Karomiel cpeabl. KauecTBeHHBIN U KO-
YECTBEHHBII aHAJIN3.
3.Ponb aHanMTUYECKOM HayKU B PAa3JIMYHBIX OTPACISAX MPOMBIIIIEHHOCTH, CEJIbCKOIO X035ICTBa,
TEXHUKHU U B KOHTPOJIE TEXHOJOTUYECKHUX IIPOLIECCOB.
4.TeopeTndyecKkre OCHOBBI H MPAKTUYECKOE 3HAUCHHE aHATMTHYECKOTO KOHTPOJISI 0OBEKTOB
OKPYXKAarOILEeH Cpebl.
5.XMMHYECKOE PaBHOBECHE B TOMOT€HHBIX CUCTEMAX.
6.3aKOH JIEHCTBYIOIIMX MACC U €ro MPUMEHEHUE K 00paTUMbIM XUMUYECKHM  peakusM. Xu-
MHYECKOE PABHOBECHE, KOHCTAHTA PABHOBECHSI.
7.MloHHBIE paBHOBECHS B PacTBOpax 3MeKTponnToB. KoHCTaHTa U cTeneHb quccolranuu ciaado-
T'0 DJIEKTPOJIUTA.
8. MoHHOe npousBeneHre Bobl. Bo1OopoaHbIi 1 THIpOKCUIIBHBIN MoKa3aTeny. Beruncnenue pH
u pOH kucnot u ocHOBaHUI.
9. TepmoauHaMuyeckas KOHCTaHTa paBHOBecHsl. bydepHblie pacTBOpHI, X COCTaB.
10.Mexanu3m 6ydepHoro neiictBust u OypepHas eMkocTh. Beruncnenue pH OydepHbix pacTBo-
pOB.
11.PaBHOBECHS B BOJHBIX PACTBOPAX TMAPOJIU3YIOIIMXCA coseil. KomuecTBeHHbIE XapaKkTepu-
CTUKM ruaponusa. Peaknuu ruiposnsa B XMMUYECKOM aHAIIN3E.
12.XrMHuuecKkoe paBHOBECHE B T€TEPOTE€HHBIX CHCTEMAX.
13.PaBHOBECHE B CHCTEME «OCA0K-HACBIILEHHBINA pacTBOp». [IpaBuio I1P.
14.PactBopuMOCTh. DAaKTOPBHI, BIUAIONIINE HA PACTBOPUMOCTD. BiusiHHEe OJTHOMMEHHOTO HOHA.
CouneBoii a3 dexT.
15.0OcHOBHBIE TPUHIUIIBI KAYECTBEHHOTO aHAIN3a. AHAINTUYECKUE PEAKIIUN B KAUECTBEHHOM
aHajuse.
16.Crioco0p! BBIIOTHEHHS aHATUTHUECKUX peakinid. YyBCTBUTENBHOCTD U CEIEKTUBHOCTh aHa-
JIUTUYECKUX PEAKLUN.
17.AHanuTryeckas KiaccupuKaiusa KaTHOHOB U aHUOHOB. [ pyITIOBBIE peareHTHI.
18./Ipo6HblIif 1 cucTeMaTUYecKHii aHaJIN3 KaTHOHOB. AHAJTN3 aHHMOHOB.
19. KonnuectBennslil ananu3.I paBumerpuueckuii (BecoBoit) ananu3. CylHOCTb U OCHOBHBIE
3Tarbl BecoBoro aHanuza. Ocaxxaaemasi 1 BecoBasi OpMbI, TPeOOBAHUS K HUM.
20. O6pa3oBanue ocaaka. MexaHu3M coocaxaeHus. Berancienre B BecoBoM aHaym3e. DakTopbl
nepecyera.



21. Turpumerpuueckuii (00beMHbIN) aHanu3. CylHOCTh 00beMHOT0 aHanu3a. Knaccudukanus
TUTPUMETPHUECKUX METOA0B. CrIocOOBI TUTPOBAHUS.

22 Kpussie TuTpoBanus. CKkauoK TUTPOBaHUS U TOUKA SKBUBAJIEHTHOCTU. Beluncienus B 00b-
€MHOM aHaJu3e.

23.MeToj KUCIOTHO-OCHOBHOTO TUTpOBaHUsl. CYIIHOCTh M BO3MOXHOCTU METO/A.
24.CtanapTHble pacTBOPHI B METOJ1€ HEUTpaau3aluu. MHIuKaTOpbl KUCIIOTHO-OCHOBHOT'O TUT-
poBaHUs, TPEOOBAHUS K HUM.

25.MonHo-xpomodopHas Teopust HHANKATOpoB. OCHOBHOE ypaBHEHHE HHAUKATOpa. IHTEepBai
1epexo/ia ¥ MoKa3aTeslb TATPOBAHUS.

26.KpuBbie TUTpOBaHUS B METOC HeWTpanu3anuu. Beioop naaukatopa. [lopsmok TuTpoBaHusi.
IIpumepsl onpeneneHuii o METOly HEUTpAIU3aLuu.

27.OKUCIUTENHHO-BOCCTAHOBUTENbHOE TUTPOBaHHE. OCOOEHHOCTH OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX pEaKLUi. BakHeWIIne OKUCIUTEIN U BOCCTAHOBUTEIIN.

28.KpuBble OKHCIUTEIbHO-BOCCTAHOBUTEIHHOIO TUTPOBAaHUS. CyIIHOCTh METO0B PEAOKCH-
METpPUHU: IEPMAHTaHATOMETPUH HUOJOMETPUH, TUXPOMATOMETPUH.

29.IlepBuuHbIE U BTOPUYHBIE CTAaHAAPTHI B pelokcuMeTpun. OnpesieneHne TOUKH SKBUBAJICHT-
HOCTH B Pa3JIM4HbIX MeToJax. [Ipumeps! onpeneieHuii.

30.Metozs! ocaxaeHust. CyIHOCTb U METO/Ibl OCAAUTEIBHOTO TUTPOBAHUSA. ApreHTOMeTpuye-
CKOE TUTPOBAHMUE.

31.KpuBble ocaguTenbHOr0 TUTPOBAHUS TATPOBAHUSA. MeTO/ bl YCTAaHOBJICHUS TOYKH SKBHBa-
JICHTHOCTH.

32.0061mas XapakTepuCcTUKa METO/10B KOMILIIEKCOOOPa30BaHUs: MEPKYPUMETPHSI, KOMIIEKCOHO-
METpHSL.

33.KoM1uieKkcoHbl, IPUMEHAEMbIE B aHAIN3€E, UX 0COOEHHOCTH.

34 Mnnukatopsl MeToaa (MeTaI-uHAUKATOpbl). CocoObl XeIaTOMETPUYECKOTO TUTPOBAHMUS.
35.AHanuTnyeckas Kiaaccu(uKays KaTHOHOB U UX CBSI3b ¢ epuoiudeckoit cucremoit /1. 1.
Menneneesa.

36.OnemMeHTHBIN aHaU3. AHAIU3 (PYHKIIMOHAIBHBIX TPYIIL.

37.Ananutudeckas kiaccupukamus aHnoHoB. Ux pazaenenue.

38.KonnuectBennslii ananu3. Kiaccudukanms METo0B U UX 3a/1a4H.

39.Tutupumerpudeckuii ananu3. KucioTHo-0CHOBHOE TUTPOBaHHUE B PEIIEHUN TPAKTHUECKUX
3az1ad.

40.0KHCIUTENbHO-BOCCTAHOBUTEILHOE TUTPOBAaHUE Ha MpakTuke. [IpuBectu nmpumepsl.
41.CTpyKTypHBII aHaNIN3: KJIacCU(PUKALK METOA0B U UX 3a/la4H.

42..Paccunraiite Maccy BO/bI, KOTOpYIO Heooxoaumo n106aButh k 300 M 10 % pactBopa KOH
(p=1,08 F/CMS) Jutst monydenust 3 % pactBopa.

43 .KpuBble TUTPOBAHUS Pa3HOM CUJIbI KUCIOT U OCHOBaHHM, X OCOOEHHOCTH U 3HaY€HHE B MPO-
BEJICHUH KHCIIOTHO-OCHOBHOT'O TUTPOBAHUS.

44 . KOMIIEKCOHOMETPUYECKOE TUTPOBAHUE, €70 3HAUCHUE U TPUMEHEHHE.

45.CranapTHbIE U CTAaHAAPTU3UPOBAHHBIE pacTBOpHL. [IpuMepsl nx, pacueTsl KOHLEHTPALUN
IIpU MIPUTOTOBJIEHUH U CTAaHAAPTU3ALUU PACTBOPOB.

46.Meto ocaxIeHNs MaJOpaCTBOPUMBIX COEUHEHNH, €T0 PENMYILECTBA, 3HAYEHNUE U IIPUME-
HEHHE.

47.Cmeuramu 100 mir. 8 % pacrBopa AgNO3 (p=1,069 r/cm’) ¢ 50 M 2M pactsopa NaCl. Ompe-
JEJIUTE Maccy OcajKa.

48.0mpenenure maccoByro aomo CaCl, B pacTBope, momydeHHOM 1ipH pactBopenun 21,9 r
CaCl,x6H,0 B 100 M BOJIEL.

49.Cmemramu 100 T 20 % H2SO4 u 400r 2,5 % pactBopa BaCl,. Onpenenute maccy BbIlaBIero
ocaJika.

50.0mnpenenute monsipaocTh pactBopa HNO3, B 60 Ma kotoporo Haxoautcs 10 T BemecTBa
51.0mnpenenure MaccoByto oo pactBopa NaOH, KoTopsIii omydricst B pe3yJibTaTre pa30aB-
aenus 100 r Boasl pactBopa NaOH maccoit 650 r ¢ maccoBoit nomeit 35 %.



52.B pactBop xsopua kanus maccoit 700 T ¢ MmaccoBoi goneit conu 15 % nobasunum 75 T ToM
xe conu. Onpenenure MacCoBYIO JIOJIIO COJIM B HOBOM PacTBOPE.

53.0npenenure o0nem 2 H. pactBopa NaOH, koTopsriit motpebyercs as HelTpanu3anuu 50 mi
2,5 H. pactBopa H»SO;.

54.0Onpenenure, Kakoit 00beM KoHIIeHTpupoBaHHOTO 38 % pactBopa (p=1,19 r/em’) HYKHO
B3STh JIJIs1 MpuroToBienus 1 1 1H. pacTBopa.

55.Paccuutaiite Mmaccy NaOH, HeoOxomuMyro 1711 IPUTOTOBJICHHS pacTBOpa 00beMOM 2,5 11 C
MmaccoBoit goneit 15 % (p=1,14 r/CM3).

56. JlaTp ompeneneHue TOHATHSAM: aAHATUTHYECKHH CHUTHAJ, AaHAJUTHYECKass peakius.
[TpuBenuTe aHATMTUYECKUE PEAKIIUU JJIs1 KATUOHOB KaJlusl, MarHUSI U aMMOHHUSL.

57.HanumunTe ypaBHEHHE KauyeCTBEHHOW peakuuu Ha ¢ochaT-aHHMOH C YKa3aHHWEM aHAIUTHYe-
ckoro 3¢ dexra. HazoBute peakTuB U MPOAYKTHI pEaKIUU.

58. Yro Takoe mepBUYHBIE CTAaHIAPTHBIE pacTBOPHI? KakoBbl TpeOOBaHUS MTPEIBSIBIISIOTCS K
MEPBUYHBIM CTaHIApTHBIM BelecTBam? [IpuBenuTe crangapTHRIE PACTBOPHI B KUCIOTHO-
OCHOBHOM TUTPOBAaHUH.

59. Kaxkoii 06bem 0,09820 H. pacTBOpa CepHOI KUCIOTHI PACXOIyeTCs Ha TUTPOBAHUE 25 M
0,1120 H. pacTBOpa rUApPOKCU/IA Kalus?

60. Kakyro xonuentpanuo umeet pactBop KMnO,, ecu Ha TuTpoBanue 20 M1 €ro u3pacxoio-
BaHo 10 M. 0,5 H. pacTBOpa 1IaBETEBON KUCIOTHI.

HpaRanecmle 3alaHuiA JIsl IIPOBEACHUA 3a14Y€eTa

1.PacTBOp, conepxamuii cnadyro KHCIOTY (JOHOP MPOTOHA) M COJIb 3TOW KUCJIOTHI (aKIIENTOP
MPOTOHA), — 3TO: a) OydepHbIit pacTBOp; 6) KHcIoTHAs OydepHas cucreMa; B) OCHOBHas Oydep-
Has cucTema; T) OydepHasi eMKOCTb.

2. YCTaHOBUTE COOTBETCTBUE

a)a = i1 1) cTenens aUCCOLMALN
n-1
6) K = [H*]lA7] _ CaCa _ Ca® 2) 3aKkoH paz0asnenus OcTBanbIa
[HA] C—Ca 1-«
B)a=fC 3) aKTUBHOCTH HOHA
rl = %(01212 + CZ3% + -+ CuZ2) 4) noHHast cuja pacTBopa

3. YcTaHoBHTE COOTBETCTBHE.

a) 0,7 1) cubHbBIE SJIEKTPOITUTHI

6) 0<0,1 2) craOple IICKTPOIUTHI

B) HCI, H,SO4, HNO3;, KOH, NaOH, NaCl, KNO3

r) CHsCOOH, H,CO3, HCN, NH,OH

4. Yucno MOJb SKBUBAJIEHTOB CHJIBHOM KUCIIOTHI WJIM IIEJI0UH, KOTOPbIE HYKHO J00aBUTh K 1 11
OydepHoro pactBopa, yToObl U3MEHHUTH BenUunHY pH Ha eauHuIy, - 3TO:

a) OydepnbIil pacTBOp; 0) KUCIOTHAsA OydepHas cucTema; B) OCHOBHas Oy(depHas cucrema,

r) OyhepHas eMKOCTb.

5. YcTraHOBHTE COOTBETCTBUE

a) COJIH, O6pa3OBaHHBIe CHJIBHBIMH OCHOBaHHAMU U 1) THApPOJIN3 110 KATUOHY
CHJIBHBIMH KHCJIOTaMHU

0) conu, 0Opa3oBaHHbIE CUIBHON KHCIOTOM U clabbiM | 2) TUAPOJIU3 IO AHHUOHY
OCHOBaHUEM

B) COJIM, 0Opa30BaHHbIC CIIA00N KUCIOTON U CHIIBHBIM 3) TMapOIN3 IO KATUOHY ¥ aHHUOHY
OCHOBAHUEM

T') COJIM, 00pa30BaHHbIE CIA00 KUCIOTOU U CIabbIM 4) TUAPOIN3Y HE TOJIBEPracTCs




OCHOBAaHUEM

6. YcTaHOBUTE COOTBETCTBUE

2) Ky = 2o 1) KOHCTAaHTA THAPOJIN3a COJM CHIILHOU KHC-
rujgp
Kic=ru JIOTHI U ¢71a00r0 OTHOKUCIOTHOTO OCHOBAHMSI
6) K, — _ Keoam 2) KOHCTaHTa THPOJIN3A COJIH CIad0ro OJJHO-
FI/I/:lp KK—T]:IXKOCH

KHACJIOTHOT'O OCHOBAHUA U c1a00il OTHOOCHOB-
HOU KHCJIOTBI

B) Kopny = Kson 3) KOHCTaHTa TUAPOIIN3A COJIU CUIBHOIO OCHO-
rUuap o o
Ko BaHMS U 1200 OTHOOCHOBHOM KHUCIJIOTHI
Kenp 4) creneHb rUAPOIN3a COJIU
r)h = —

7. YcTaHOBUTE COOTBETCTBHUE

a) onpeJeNsieT, KaKiue KOMIIOHEHThI BKJIIOYAET
aHAJIM3UPYEeMbIil 00BEKT

1) xkauecTBEHHBIN aHAIIN3

0) aHanM3, U30TOMHBIMN, 3JIEMEHTHBIIN (ATOMHO-
WOHHBIN), CTPYKTYPHO-TPYIIOBOM ((yHKIIHO-
HaJIbHBIN ), MOJIEKYJISIPHBIH, BELIECTBEHHbIH,
(hazoBbIii

2) KOJIMYECTBEHHBINA aHAIN3

B) AacT CBCACHUA O KOJIMYCCTBCHHOM COJACP-
JKaHNH BCEX HNJIM OTACIBbHBIX KOMIIOHCHTOB

3) xmaccudukanys mo Macmrady padoTsl,
00BeMy WM Macce TpoObl

') MAaKkpo-, HOJIYMUKPO-, MUKPO-, YIIbTPaMUK-
pO- U CyOMHMKpOaHaJIU3bl

4) xnaccuduKaiysi, OCHOBaHHAsI Ha IIPUPOJIE
00HapY’KUBAEMBbIX U OIIPEJEIIIEMbIX YaCTHUIL

8. YCcTaHOBUTE COOTBETCTBUE

a) OCHOBAHbI HAa TOYHOM U3MCPCHUHN MACChI OIIPECACTIACMOTO KOM-
IMOHCHTA, NPOCTHI, BBICOKOTOYHBI 1 BOCIIPOU3BOJJUMbI

1) rpaBuUMeTpHUUECKHE ME-
TOJIbI aHAJIN3a

6) OCHOBAHLI HA U3BMCPCHUHN 00beMa UIU MaCChl pearexra, 3aTrpa-
YCHHLBIX HA pCaKIUIO C OIPCACIACMBIM BCIICCTBOM; ITPOCTHI, BLICO-

KOTOYHBI U BOCITPONU3BOANMBI

2) TATPUMETPUYECKHE ME-
TOJIbI aHAJIN3a

B) HU3KHe TIpefent obHapyxerus (1-10™ MKr) 1 mpeenbHas KOH-
nentpamust (10 107°r/Mir) ompeiensieMoro KOMIOHEHTa, CETeKTHB-
HOCTb, OBICTPOTA, BO3MOHOCTh aBTOMATHU3allMH U KOMIIBIOTEpU3a-

ouu, 00BEKTUBHOCTD

3)dusuko-xumuuec- Kue
METO/Ibl aHAIN3a

I') KaK IpaBUJIo TpeOyeT NPUMEHEHHs] UHIMKaTOPOB

I[) HAOBOJIBHO TPYAOCMKH U MTPOAOJIKUTCIILHBI

€) CJI0’KHOCTbh NTPUMEHSIEeMO anmnapaTypsl, €€ BBICOKast CTOMMOCTh

9. KonmmuecTBo BemecTBa (MOJIb), KOTOPOE COSTUHSAETCS ¢ | MOJIb aTOMOB BOJOPO/Ia UITH 3aMe-
HSET TO 7K€ KOJIMYECTBO aTOMOB BOJOPO/1a B XMMHUYECKUX PEAKLIUAX, — ITO: a) DKBUBAJICHT Be-
niecTBa; 0) SKBUBAJIEHTHAsl Macca; B) SKBUBAJICHTHBII 00bEeM; I') Cpe/ii OTBETOB HET BEPHOTO.

10.MaremMaTnyeckoe BBIpA)KEHHE CYTH 3aKOHA SKBUBAJICHTOB:

my __m2.6)ﬁ—ﬁ-3 mi_
31 V31

b )
m LY Va2 ms;

a)

May Vi
M32 ’ V31

v
= V—Z; I) Cpea OTBETOB HET BEPHOTO.
32

11. Beigenenue BemecTBa B YACTOM BHJIE U €TI0 B3BEIIMBAHNE UMEET MECTO:
a) IpU rPaBUMETPUIECKOM aHAIN3E; 0) MPU TUTPUMETPUYECKOM aHAJIM3€E; B) KaK IIPU I'PaBUMET-
PHUYECKOM, TaK U IPU TUTPUMETPUUECKOM aHAJIM3E; I') CPEIU OTBETOB HET BEPHOTO.




12. YcraHoBUTE MOCIEI0BATENBHOCTD 3TAlIOB IPABUMETPUUECKOTO ONPEEIICHHUS:

1) ocakieHre COeMHEHUS, COIEPKAIIETO OMPELISIEMOE BEMIECTBO (OcaxkaaeMon (hopmei); 2)
IPOMBIBAaHUE OCAJIKA JIJIs YAaJICHUS HAI0CaJOYHOHN KUKOCTH U aZICOPOMPOBAHHBIX IPUMECEH ¢
€ro MOBEPXHOCTH; 3) B3BELIMBAHHUE IIOJIYYEHHOI0 0caKa; 4) pUIbTpOBaHHUE MOIYYEHHON cMecH
JUISL OT/AETIEHUS OCaJKa OT HaJ0Ca0YHOM )KUJIKOCTH; 5) BBICYIIMBAHKUE IPU HU3KOM TeMIepary-
pe Ui yaajleHus BOJbl HJIM NP BBICOKOH TeMnepaType AJis IpeBpalieHus ocajka B 0ojee 1moj-
XOJISIIYIO JUIS B3BEIIMBaHUS (TPaBUMETPUUYECKYIO) GOpMy.

13. YcranoBuTe COOTBETCTBUE

a) 0CaJI0K JJOJDKEH OBITh MPAKTUYECKH HEPACTBOPUMEBIM, onpeneis- | 1) TpeboBaHue K KOJIUYe-

€MbIH KOMITOHEHT JIOJKECH BBIJICIISATHCS B 0CAJIOK KOJHMYECTBEHHO CTBEHHOM (hopme
0) aTa popma 1oJKHA OBITh CTEXMOMETPHUECKUM COCTUHEHUEM 2) TpebOBaHME K TPaBU-
U3BECTHOTO COCTaBa METpUYECKOi hopme

B) OHA JJOJDKHA OBITh YCTOMYMBA

T') 0CaJIOK JOJDKEH BBIICIATHCA B (popMme, yIOOHOM s OTIeeHHS
OT PacTBOpa U MPOMBIBAHUS, U TI0 BO3MOXXHOCTH OBITh KPYITHOKPH-
CTJUTMYECKHUM, €CJIM OH KPUCTAUTMYECKHUIA, MIH XOPOLIO CKOary-
JMPOBAHHBIM, €CII OH aMmop¢eH. BaxxHo, 4T0OBI OH OBLT OTHOPO/I-
HBIM I10 JUCIEPCHOCTH

1) OCaJIOK JOJDKCH OBITh YHCTHIM, T.€ HE COEPKATh IIOCTOPOHHUX
npuMecen

14. YcTaHOBHUTE COOTBETCTBUE

a) MOKa3bIBAET, IPU KaKOM NPEeIbHO MUHUMAJIbHON KOHLIEHTPAaLUU 1) MuHUManbHast
ONpeIEeTAEMOT0 MOHA B PACTBOPE AaHHAs peaKklus e1e BO3MOXKHA JJIs KOHILICHTpaLUs
0oOHapyXeHHUsI B OIIpe/IeICHHOM 00bEME HCCIIEYEMOr0 pacTBOpa

0) HaMEeHbIIIasi Macca ONPEEIEMOr0 HOHA, KOTOpasi MOKET OBITh 00- | 2) mpeeabHoe pas-
HapyXKeHa ¢ TOMOIIbIO TAHHOM peakliy B HauMeHbIlIeM o0beMe rcce- | OaBieHHe
JlyeMOT0 pacTBopa

B) HanOosblIe pazbaBieHe pacTBOpa, cojepkaiiero 1 r onpeaensieMo- | 3) OTKpbIBa€MbIN MU-

ro MOHa, IPU KOTOPOM €€ 3aMETHA JaHHas peakuus (BbIIQJACHUE OCal- | HUMYM

Ka, BBIJICJICHHUE T'a3, U3MEHEHHE OKPACKH)

T') XapaKTepu3yeTcsi MUHUMAaJIbHOW KOHIEHTpaLUeH, OTKPhIBAEMbIM 4) 4yBCTBUTEIBHOCTH
MUHHMYMOM M IIPeJIeNIbHBIM pa30aBlIeHUuEM peakuuu

15. YcraHoBUTE COOTBETCTBHE I'PYNIIOBBIX PEAKTUBOB M IPYII KATUOHOB IO KMCIOTHO-
IEJIOYHOM KiIaccuUKaIu.

a) rpynmnoBoi peakTuB — pacTBop H2SO4 1) | rpynmna kaTHOHOB
0) rpymmoBoii peaktus — pacteop HCI 2) Il rpymma KaTHOHOB
B) IPYNIOBOM peakTuB — BOAHBIN pacTBop ammuaka (NH,OH) 3) Il rpynma kaTnoHOB
I') TPYIIIIOBON PEaKTHUB OTCYTCTBYET 4) 1V rpymnma KaTHOHOB
1) TpynoBOW peakTHB — BOAHbBIN pacTBop ammuaka (NH,OH) 5) V rpymnmna KaTHOHOB
e) rpynmnoBoi peaktuB — pactBop NaOH B npucyrcrsun H,O, 6) VI rpynmna kaTnoHOB

16.Cxema aHanmn3a, OCHOBaHHAsI Ha PA3IMYHON PACTBOPUMOCTH CYIb(GHUIOB, XJIOPUIOB, THAPOK-
CHJIOB, 1 KapOOHATOB METAJNIOB, — 3TO KJIacCU(UKAIMsI KATHOHOB: a) CEPOBOAOPOIHAS; 0) aM-
MuavqHO-pocdaTHas; B) KUCIOTHO-IIEIOYHAS; T) CPEAN OTBETOB HET BEPHOTO.

17. YcraHOBUTE COOTBETCTBUE IPYMIT KATHOHOB M UX XapPAKTEPUCTUKU IO KMCIOTHO-IIETOUYHOM
KJIacCCU(DUKAITIH.

a) XJIOpUABI, CyIb(aThl, TUIPOKCUIBI PACTBOPHMEI B BOJIE 1) | rpynmna KaTHOHOB

0) TUAPOKCHUIBI PACTBOPUMBI B U30BITKE MIEIOUN 2) Il rpyrmima KaTHOHOB




B) THIPOKCH]IBI HEPACTBOPUMBI B M30BITKE aMMHAKa 3) Il rpymnma KaTHOHOB
T) cylb(aTel HE PAaCTBOPUMBI B BOJIC U Pa30aBICHHBIX KUCIOTaX 4) IV rpyrmia KaTHOHOB
1) THAPOKCHUBI PACTBOPUMBI B U30BITKE aMMHUAKa; TUAPOKCHU] 5) V rpymma KaTHOHOB

MarHusi pACTBOPUM B paCTBOPAX COJICH aMMOHUS

€) XJIOpUJIbI HEPACTBOPUMBI B BOJIC U pa30aBIEHHBIX KUCIOTaX 6) VI rpymna kKaTHOHOB

18.Kaxkoit o6bem 0,3 H pacTBOpa OKcajaTa aMMOHUS MOTPEOYETCs I OCAXKICHHS MOHA Kallb-
uus, eciau pacteopeno 0,6000r xyopuaa KanbIus?

19.PaccunTaiiTe MOJSIPHYIO MacCy 3KBHBAJICHTOB: a) BHUHHOM KHUCJIOTBHI B PEaKIMH IOJHOU
HerTpanmuzanuu; 6) CuSO,4 * 5 H0.

20.Yemy pasen tutp 0,1150 H pactBopa NaOH.  Kakosa macca NaOH, coxepxarasics B
500 B mu1 aTOrO pactBopa?

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

22. Kakoit 06bem 0,3 H pacTBOpa KUCJIOTHI TpeOyeTcs Il HEUTpaIu3allii pacTBOpa, Couepxka-
wero 0,32  NaOH B 40 cv® pactBopa?

23.PaccuMTaiiTe MOJSIPHYIO KOHIIEHTPALUIO M MOJSIPHYIO KOHIIEHTPALUIO 3KBUBAJIEHTOB pac-
TBOpa OopHOIl kucnotel (H3BO3), conepxaiei 5 r kuciaorel B 10 1 pacTBopa, NpUMEHSIEMOIO
JUTSI TIPEIIIOCEBHOM 00paboTKH mpoca.

24 IlpuBenuTe aHAIUTUYECKHE PEAKIMUA KATHOHA KaJbLMs. YKaKUTE YCJIOBHS MPOTEKAHUS pe-
aKINH.

25. B pacTtBOpe MpHUCYTCTBYIOT KapOoHAT aHMOHBL. KakMMu KauecTBEHHBIMHU pEaKLUsIMH MOXHO
UX OOHApPYKUTh?

26. 3ama4yn KOJIMYECTBEHHOTO aHAIN3a, €ET0 METOIEL.
27. OnpeneneHue BIAKXHOCTH BemlecTB. [IpuBecT mpumep pacuera

28. IlpuBeauTe aHATUTUYECKUE PEAKIIMH KATHOHA aMMOHUS. Y KaXKUTE YCJIOBHS MPOTEKAHUS pe-
aKINH.

29. Kakyto maccoByro nomo (%) xkapoonata Hatpus Na,COs conep ut oOpasel 3arps3HeHHON
COJIBI, €CJIM HA HeWTpaau3aiuio HaBecku ee B 0,2648 r uspacxomosano 24,45 mi 0,1970 u HCI?

30. KakoBa MousipHasi KOHIIEHTpaIus SKBUBaIeHTOB pactBopa H2C,04-2H,0, mosrydaennoro pac-
TBOpeHueM 1,7334 r ee B MepHOii kos10e BMECTUMOCTHIO 250 mMi?

7.4 Metoauyeckue MaTepHaJibl, ONpeAe/sione Npoueaypbl OeHMBAaHUS 3HAHMIA,
YMEHHI U HABBIKOB, XapaKTePU3YIOLIUX 3TANbI GOPMHUPOBAHUSA KOMIIETECHIUI

B kadecTBe OCHOBHOIO METOAMYECKOrO MaTepHuala, ONpEAeNsIoIero TpeOoBaHUSA K
OLIEHKE 3HAaHWM, YMEHUIl U HABBIKOB, MPUOOPETAEMBIX MPHU U3YUYEHUH TUCIHMIIMHBI «AHAIUTHU-
YECKHI KOHTPOJIb 00BEKTOB OKPYKAIOLIEH Cpelbl» U XapaKTEpPU3YIOLIEro 3Tanbl (JOPMUPOBAHUS
KoMIeTeHIni, ciyxmio [lonoskenue cucrembl MeHemxkMeHTa kadectBa KyOI'AY  «Tekymmii
KOHTPOJIb YCIIEBAEMOCTH M TPOMEXKYTOUHAs aTTECTALlUs O0yJarOIUXCs».




Kputepun oneHuBaHNs BBIIOJHEHHUS KelC-3aaHNI:

OueHnka «OTJIMYHO»: paboTa BBIIIOJIHEHA B TIOJIHOM 00bEeMeE C COOTI0CHUEM HEOO0X O IH-
MOM TOCJIEeIOBATENbHOCTH JCHCTBUI; paboTa MPOBEACHA B YCIOBUSIX, 00ECIIEUMBAIOIINX TTOTY-
YEHHE NPaBWIBHBIX PE3YJIbTATOB M BBIBOJOB; COOJIOJEHBI IIPAaBUIa TEXHUKU O€30M1aCHOCTH; B
OTBETE MPABUIBHO M aKKypaTHO BBITIOJHEHBI BCE 3alMCH, TAOJIHIIbI, PUCYHKH, YepTexXH, rpadu-
KU, BBIYMCIICHUS; IPABUIbHO POAHAIN3UPOBAHBI OLIUOKH.

OneHka «xXopouo»: padoTa BBIMOJHEHA NPABWIBHO C Y4ETOM |-2 MENKHX MOTpPEelIHO-
cTel win 2-3 HeI04ETOB, UCTIPABIEHHBIX CAMOCTOSITEIBHO 10 TPEOOBAHUIO MPETOAABATEIS.

OneHka «yI0BJIeTBOPUTEIbHO»: padOTa BBIOJIHEHA NPAaBUIBHO HE MEHEE YEM Hallo-
JIOBUHY, IOMYIIEHBI -2 MOrpelIHOCTH UIIH O/IHA TPpy0Oast omuoKa.

OuneHka «Hey/JA0BJIEeTBOPUTEIBLHO»: JOMYIIEHBI Oosiee 2-X TpyOBIX OMMOOK B XOJ€ pa-
00TBI, KOTOpbIE O0YUAIOIIUNCSA HE MOKET UCIPaBUTh Jaxe M0 TpeOOBAHUIO NMPENOAABATENs N
paboTa He BBIIIOJHEHA ITOJHOCTBIO.

Kpurepuun ouneHku 3HaHUI CTYJA€HTA NPH HAITMCAHNUHN KOHTPOJIbHOI padoThI:

OneHka «OTJIMYHO» — BBICTABIIACTCS CTYACHTY, [TI0KA3aBIIEMY BCECTOPOHHME, CUCTEMA-
TU3UPOBAHHBIE, TITyOOKHE 3HAHHS BOIPOCOB KOHTPOJILHOM PabOTHI M YMEHUE YBEPEHHO IpUMe-
HATh UX Ha MPAaKTUKE MPH PEeIIeHNH KOHKPETHBIX 33a4, CBOOOAHOE U NPaBUIIbHOE 00OCHOBAHHE
IIPUHSATBIX PELICHUM.

Onenka «XOpomio» — BBICTABIIAECTCS CTYAEHTY, €CIIM OH TBEPJO 3HAET Marepual, rpa-
MOTHO M IIO CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHATh IIOJy4YCHHbIC 3HAHUS HA MPAKTUKE, HO
JIOIIYCKaeT B OTBETE WM B PEIICHUU 3a/1a4 HEKOTOPbIE HETOYHOCTH, KOTOPHIE MOYKET YCTPAHUTH
C IOMOILBIO JIOIIOJIHUTEIBHBIX BOIIPOCOB MPENOJaBaTeNsl.

OneHka «y10BJ1eTBOPUTEIbHO» — BBICTABISIETCA CTYIEHTY, IOKa3aBlleMy (parMeH-
TapHBINA, Pa3pO3HEHHBIH XapaKTep 3HAHUH, HEJJOCTATOYHO MPABUIbHBIE (DOPMYITHPOBKU 0A30BBIX
MOHATUM, HAPYILIEHUs JIOTUYECKOU TOCIEN0BATEIILHOCTH B U3JI0KEHUU IIPOTPaMMHOI0 MaTepua-
Ja, HO TIPY 3TOM OH BJIaJI€ET OCHOBHBIMHU MOHSTHSIMU BBIHOCUMBIX Ha KOHTPOJIbHYIO paboTy TeM,
HEOOXOMMBIMU JUIsl JalibHEeHIIero oOyueHust 1 MOXKET MPUMEHATH MOJIyYeHHbIE 3HaHUs 10 00-
pasiy B CTaHJAPTHOW CUTYalUU.

Onenka «HEyAOBJICTBOPHTEJbHO» — BBICTABIISIETCS CTYINEHTY, KOTOpBI HE 3HAeT
0oJbIIEeH YacTH OCHOBHOT'O COJEP)KAHMS BBIHOCUMBIX Ha KOHTPOJBHYIO pabOTy BOIPOCOB TEM
JUCLUIUIMHBL, TOTycKaeT rpyOble OomMOKH B (OPMYJIMPOBKAX OCHOBHBIX NMOHATHH U HE yMEET
HCITOJIB30BAaTh MTOJIY4EHHBIE 3HAHUS [IPU PEIICHNUN TUITOBBIX PAKTUYECKUX 3a4a4.

OueHovHbIH JUCT 115 pedepaToB:

OneHka «OTJIMYHO» CTABUTCS, €CIIM BBINOJHEHBI Bce TPeOOBaHUS K HamMcaHUIO pede-
para: o0o3HaueHa nmpobiemMa 1 000CHOBaHA €€ aKTyaJbHOCTh; CHIENIaH aHAJIN3 PA3JIMYHBIX TOUEK
3peHHs Ha paccMaTpUBAEeMYyIO MPOOJIeMy M JJOTMYHO M3JI0’K€HA COOCTBEHHAs MO3ULHS; CPOpMY-
JIMPOBAHBI BBIBOJIBI, TEMA PACKPBITA TTOJHOCTHIO, BBIJIEpKaH 00BEM; COOIIOCHBI TpeOOBaHUS K
BHEIIHEMY 0(hOpMIICHHUIO.

OneHka «X0pouIo» — OCHOBHBIE TPeOOBaHUS K pedepaTy BHINOIHEHBI, HO TIPU STOM J0-
NyIIeHbl HeoY€Thl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B U3JI0KEHUU MaTepHalia; OTCYTCTBYET
JIOTHYEcKasl MOCe0BaTEIbHOCTh B CYKIECHUSAX; HE BblAepkKaH 00bEM pedepara; UMEIOTCs yIy-
IeHus! B 0(hOpMIICHUH.

OueHka «y10BJIE€TBOPUTEIBLHO» — HMEIOTCS CYIIECTBEHHBIE OTCTYIICHUS OT TPeOOBAHHUI
K pedepupoBaHuio. B yacTHOCTH: Tema OCBellEHa JIMIIb YAaCTUYHO; JOMYIIEHb! (haKTHUECKHe
OIMOKH B coJiep KaHUH pedepaTa; OTCYTCTBYIOT BBIBOJIBL.

OneHka «HeyI0BJIeTBOPUTEIbHO» — TeMa pedepaTa HE PacKpbITa, OOHAPYKHUBAETCS
CYILIIECTBEHHOE HEMOHUMaHue IpobsieMbl WK pedepat He IpeCTaBlIeH BOBCE.



Kpurepuu onieHku npu npoBeieHNU NMPOIEeTyPbl TECTHUPOBAHUSI:
OneHkKa «OTJMYHO» BBICTABIIACTCS MMPHU YCIOBUHU MPABUIBLHOTO OTBETA CTYICHTA HE MCHEE YeM
85 % TeCTOBBIX 3a/IaHUIL;
OneHKa «XOpPOII0» BBICTABJISCTCS MPHU YCIOBHH MPABUIBHOIO OTBETA CTYJICHTA HE MEHEE 4eM
70 % TEeCTOBBIX 3a/IaHUIL;
OneHkKa «yI0BJETBOPUTEIBLHO» BBICTABJISACTCS MPH YCIOBUH MPABUIIBHOIO OTBETA CTYIACHTA
e menee 51 %;
OneHka «Hey/I0BJIEeTBOPHUTEIbHO0» BBHICTABIISCTCS MPU YCIIOBUU MPABUIIBHOIO OTBETA CTYJCHTA
MeHee ueM Ha 50 % TecTOBEIX 3aJaHui.

TpeOoBanus k 00y4yaromumMcs NPH NPOBeIeHNHU 3a4ETAa:

KoHTpoJsib 0CBOEHUS JUCUUILIMHBI M OLEHKA 3HAHUI O0ydarolMxcs Ha 3a4éTe MPOU3BOAUTCS B
cootBercTBUM ¢ [T KyOI'AY 2.5.1 «Tekymuii KOHTPOJIb ¥ YCIEBAEMOCTH U MPOMEXYTOUHAs aT-
TECTalUs CTYIEHTOBY.

OueHKH «3a4TeH0» M «He3aYTEeHO0» BBICTABISIOTCS M0 JUCHUTUIMHAM, (OPMOIA 3aKIT0-
YUTEJIBLHOIO KOHTPOJII KOTOPBIX sABJIAETCA 3a4eT. IIpu 3TOM OLieHKa «3a4yTeHO» JNOJKHA COOTBET-
CTBOBAaTh IMapaMeTpaM JII000i U3 TOJOKHUTENBHBIX OLEHOK (KOTIHMYHOY», «XOPOLIOY», «YIOBIE-
TBOPUTEIBHOY), & KHE3aYTEHO» — IapaMeTpaM OLIEHKH «HEYIOBJIETBOPUTEIHHOY.

OneHka «OTJMYHO» BBICTABISIETCS] 00ydaromeMycs, KOTOPbIA 00J1a1aeT BCECTOPOHHHU-
MU, CUCTEMAaTHU3UPOBAHHBIMH U TTTyOOKMMHU 3HAHMSIMM MaTepuaia yueOHON IpOorpaMMsbl, yMeeT
CBOOOJHO BBINOJIHATH 33JjaHUs, IPELyCMOTPEHHbIE YUeOHOU POrpaMMoii, yCBOUI OCHOBHYIO U
O3HAKOMUJICA C JIOTIOJIHUTENIBbHON JINTepaTypoil, peKOMeH10BaHHOH yueOHOM mporpammoit. Kak
IIPaBUJIO, OLICHKA «OTJIMYHO» BBICTABJISETCS 00YyYarONIEMYCsl YCBOUBILIEMY B3aUMOCBSI3b OCHOB-
HBIX MOJIOKEHUN U MOHATUN TUCHMIIIMHBI B UX 3HAaYEHUU Ul MpUoOpeTaeMoil crielinaibHOCTH,
IIPOSIBUBILIEMY TBOPUECKHE CIIOCOOHOCTH B IOHMMAHUU, U3JI0KEHUU U UCIIOJIb30BaHUU YUEOHOTO
MaTepHala, IpaBUIbHO OOOCHOBBIBAIOIIEMY MPUHATHIE PEIICHUs, BIAJICIOLIEMY pa3HOCTOPOH-
HUMU HaBbIKAMH U IPHUEMaMHU BBITIOJHEHUS MPAKTUYECKUX padoT.

OneHka «X0pomio» BbICTaBIsIETCS OOydaromeMycs, oOHapyXMBILIEMY IOJIHOE 3HaHHE
MaTepuaia y4eOHOI mporpamMmbl, YCIIEUIHO BBIIOJHAIOIIEMY MPEAYCMOTPEHHbIE YUeOHOU Mpo-
rpaMMO 3a/laHus], YCBOMBILEMY MaTepHuail OCHOBHOM JIUTEpaTyphl, PEKOMEHJOBaHHOW y4eOHON
nporpammoil. Kak mpaBuio, olieHKa «XOpOIIO» BBICTaBISIETCS 00y4aroIIeMycsl, OKa3aBIIEMY
CHUCTEMaTU3UPOBAHHBIM XapaKkTep 3HAHUHU MO JUCLUIUIMHE, CHOCOOHOMY K CaMOCTOSTEIILHOMY
MOTIOJIHEHUIO 3HAaHUM B XOJI€ JalibHEWIeld yaeOHON U poeCcCHOHATIEHON JesTeNhHOCTH, Mpa-
BUJIBHO IIPUMEHSIOIIEMY TEOPETUYECKUE NTOTOKEHUS NP PELICHUH MPAKTUYECKUX BOIPOCOB U
3a/1a4, BJaJICI0lIeMy HEOOXOJUMbIMU HAaBBIKAMU M MPUEMaMHU BBIIIOJIHEHUS MPAKTUYECKUX pa-
60T.

OneHka «y10BJeTBOPUTEIbHO» BBICTABIsETCS 00ydaroleMycsl, KOTOpbIH MMOKa3aj 3Ha-
HHUE OCHOBHOI'O MaTepuayia yueOHOH mporpaMmmsl B 00beMe, TOCTATOYHOM U HEOOXOJUMBIM ISt
nanbHeWel yueOpl U mpeacToseil paboThl MO ClEeNUaibHOCTH, CIIPaBWIICA C BBIOJIHEHUEM
3aJJaHMi, TPETyCMOTPEHHBIX y4eO-HOW MporpaMMoi, 3HaKOM C OCHOBHOM JIMTEpaTypoil, pexo-
MEHJIOBaHHOUM ydeOHO# mporpammoii. Kak mpaBuiio, omeHKa «y10BIECTBOPUTEIBHOY» BBICTABIIS-
eTcs 00ydaroieMycsi, JOIMyCTUBIIEMY MOTPEIIHOCTA B OTBETAaX HA HK3aMEHE WJIU BBIOJHEHUU
HK3aMEHALIMOHHBIX 3aJ]aHuil, HO 00JajaIeMy HEOOXOJUMBIMU 3HAHUSMHU IO PYKOBOJICTBOM
[IpenoaaBarels Uil YCTpaHEHUs JTUX IIOIPELIHOCTEM, HAPYIIAIOIIEMY I10CIEN0BATEIBHOCTE B
U3JI0’)KEHUU y4eOHOIro MaTepuaia U UCIHBITHIBAIOLIEMY 3aTPyJHEHUS TPU BBITOJHEHUU MPAKTH-
4ecKux padoT.

OneHka «HeyJI0BJIeTBOPUTEIbHO» BBICTaBISIETCS 00y4YarolleMycsi, HE 3HAIOIIEMYy OC-
HOBHOI yacTH MaTtepuana y4yeOHOM MporpamMmbl, JOMYCKAIOIIEMY MPUHIMIIAAIBHBIE OIINOKH B
BBIMIOJTHEHUH MPEAYCMOTPEHHBIX Y4eOHOM MpOorpaMMoil 3aaHuii, HEYBEPEHHO ¢ OOJBIIMMU 3a-
TPYAHEHUSMH BBIOTHSIOMIEMY MpakTHUecKue padoTel. Kak mpaBuiio, oleHKa «HeyI0BIECTBOPH-
TEJIBHOY» BBICTABIIAETCS 00y4aroImeMycsi, KOTOPbIil He MOXET MPOJOKUTh 00yYeHHE WM MpU-



CTyHI/ITB K ACATCIIBHOCTU IIO0 CIICUAJIBHOCTHU 11O OKOHYaHHUU YHI/IBepCI/ITeTa 663 JOITOJIHUTECII b-
HBIX 3aHSITUHN IO COOTBETCTBYIOIIEH TUCIUILINHE.

8 IlepevyeHb OCHOBHOI U JONOJHUTEILHOM Y4eOHOI JJUTEpaTyphI
OcHoBHasi yueOHasi IuTepaTypa

1. AnekcanmpoBa D. A., I'aiinykoBa H. I'. YueOHuk «Ananutudeckas xumus. Kaura 1.
«XUMHUYECKHEe MeTo/Ibl aHanu3ay 2 usn. Mcmp. u gon. 2 rpuda: YMO Beicuiero oopazoBaHus u
YMO By30B P® no arponomuueckoMmy oOpazoBanuio. — M.: M3narensctBo «tOpaiity, 2014, —
551 c¢. — Pexum nocryna: 6ubnmnorexka Kyol'AY (30 sk3.).

2. AnekcannpoBa J. A., laiigykoBa H. I'. Anamutmdeckas xummus. TeopeTrueckue
OCHOBBI U JIADOPAaTOPHBINA MPaKkTUKyM. B nByx kuurax. Kaura 1. Xumudyeckne MeTObl aHATN3a
2-uzn. — M.: Komnoc, 2011. — 549c. — Pexxum noctyna: 6ubnuotexa KyoI'AY (141 sk3.).

3. Anekcanapona 3. A., lNaiinykosa H. I'. Ananutnyeckas xumusi. TeopeTHiecKre OCHO-
BbI U J1a0opaTopHblil npakTukyM. B 2 kaurax. Kaural. Xumuueckue Metonabl aHanuza, | u3fd. —
Kpacnomap: Msn-Bo KyOI'AY, 2009 — 619c. — Pexxum noctyna: 6ubnmmorexa Kyol'AY (304
9K3.).

JlonoJiHuTeIbHASL y4eOHAas JINTepaTypa

1. AnekcanmgpoBa D. A. DiaeKTpoHHOE yueOHOoe nocodue «MylbTUMEIUITHbIE JIEKIIHH 110
AHATUTUYCCKOW XMUMHMY ISl CTYJICHTOB, OOYUYAIOIIUXCS T10 CIICIHUATBHOCTH «IKOJIOTHS U TPH-
POAOIOJIB30BAHUEY [DJ1eKTpOHHBIN pecypc]. - Pexum JOCTyTA:
https://edu.kubsau.ru/file.php/105/Multimed. lekcii_po_analit. khimii_dlja_spec. EHkologija_a
vtor_Aleksandrova EH.A.pdf.

2. AnexcanapoBa 3. A., Haymosa I'. M. YuebGHoe nmocobue no HEOpraHWu4ecko U aHa-
JUTHYECKON XMMHH JJISi CAMOCTOSITENIbHON padOThl CTYIEHTOB YKOHOMHUYECKOTO M OHOJIOrHYe-
CKuX (haKkyIbTEeTOB AHEBHOTO M 3a0uHOTO OoTheneHnit — Kpacnonmap: Uzn-so Kyol'AY,.—2011. —
Pexum JOCTYyTIA: oubnuoreka 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 ¥ MHJUBUIyAJIbHBIC 33JJaHUsI TI0 HEOPTAHUYECKON U aHAIMTUYECKON XUMUU [ DIEKTPOH-
HBIM  pecypc] — Kpacnogap: HM3gn-Bo Kyol'AY,.— 2013. — Pexum nocryma:
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.

9 Ilepeuenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHUKANMOHHOI ceTH « MHTepHET»

- 9BbC:
Ne HaunmenoBanue pecypca TemaTuka
1 | UsnparensctBo «JlaHb» Berepunapus, cenbckoe X035HUCTBO, TEXHOIOTUS
XpaHEeHUs U epepaboTKH MUIIEBBIX TPOAYKTOB
2 | IPRbook YHuBepcasibHas
3 | O6pazoBarenpublii mopran Kyol'AY | YHuBepcampHas

10 MeToanueckne yKazanus J1Jisi 00y4AOMIMXCS M0 OCBOECHHIO TN CHUTIIMHBI

Kaiiroponosa E.A., Cunoposa N.U., Komenenko H.A., Kocsnok H.E. Teoperuueckne 0OCHOBBI U
WHJUBU]lyaJIbHbIC 3a/IaHUS 110 HEOPraHUYECKON U aHauTUYecKor xumun, — Kpacnonap: M3a-Bo
Ky6l'AY, 2013.
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AnekcanapoBa J. A. MynbTUMeIUIHBIE JIEKIUUA 10 AHATUTHYECKOM XUMHUU» JJIs CTYICHTOB,
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AnekcannpoBa D.A. UHauBuayanbHbIC 3a1aHUS I CAMOCTOSITEIIBHOW PaOOTHI CTYJIEHTOB TI0
HEOPraHMYECKON XUMUU: y4eb.-MeTOo/I. pa3paboTKa I MOATOTOBKH 0aKaIaBpOB WHKCHEPHBIX,
AIrPOHOMUYCCKUX U 61/IOJ'IOFI/I‘ICCKI/IX CHGHI/IaHBHOCTeﬁ arpapHbIX BY30B / 9A AJ'IGKCB.HI[pOBa,
N.IO. Tumodeera. — Kpacuomap: KyoI'AVY, 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 Mepevyenbr HHPOPMALHOHHBIX TEXHOJIOTHIi, HCMOJIb3YeMbIX MPHU OCYLIECTBICHUH
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCHUILIMHE, BKJIIOYasi NlepeyeHb NPOrpaMMHOro obecre-
YyeHUs] U HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

HNHudopmanroHHbIe TEXHOJIOTHUH, UCTIOJIb3YEMbIE IIPU OCYILECTBIECHUH 00pa30BaTEIbHOTO
nporiecca Mo JUCHUIUTMHE MO3BOJISIOT: 00€CIIeYNTh B3aUMOJICHCTBHE MEXKIy YYaCTHHKAMH 00-
pa30BaTEILHOrO Mpolecca, B TOM YUCIIE CUHXPOHHOE M (MJIM) aCHHXPOHHOE B3auMoJieiicTBHe
nocpenactBoM cetu «MHTepHET»; GUKCHPOBATH X014 00pa30BaTEIBHOTO MPOIECca, Pe3yabTaToB
IPOMEXYTOUHON aTTEeCTallMy MO JUCLUUIUIMHE U Pe3yIbTaTOB OCBOEHHs 00pa3oBaTeibHOI Mpo-
rpaMMbl; OpraHU30BaTh IMpollecC 00pa30BaHUs MYTEM BU3yallM3allMM U3ydaeMoil MH(OpManuu
IOCPEICTBOM HCIOJIBb30BAHUS MPE3EHTALNH, y4eOHBIX (DUIBMOB; KOHTPOIUPOBATh PE3YJIbTaThI
00y4eHHUsl Ha OCHOBE KOMITbIOTEPHOTO TECTUPOBAHUS.

1. Ilepeuens nunenzunonHoro [0

Ne | HaumeHnoBanue Kparkoe onucanmne
Microsoft Windows OmnepalnmoHHas cucTeMa
2 Microsoft Office (Bximrouaer Word, Excel, PowerPoint) | ITakeT oucHBIX MpHIIOKE-
HUU

2. Ilepedenp npodeccuoHaNbHbIX 0a3 JaHHBIX M HH(GOPMAIIMOHHBIX CIPABOYHBIX CUCTEM

Ne | HaumeHoBaHme TemaTnka DJIEKTPOHHBIN  aj-
pec
1 | Hayunas snekrpoHHas oubmuoreka eLi- YHuBepcanbHas https://elibrary.ru/
brary

3. Hocrym x cetn lHTEpHET, TOCTYII B DJIEKTPOHHYIO WH(POPMAIIMOHHO-00pa30BaTEeIbHYIO
Cpelly YHUBEPCUTETA.
12 MaTepua/jibHO-TeXHHYECKOe ofecrievyeHne AJsi 00yueHHsI M0 THCIUTIIHHE
[Inanupyemble moMeneHus Uit MPOBEIECHUS BCEX BHJIOB YU€OHOH 1€ TeNbHOCTH
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HaunmenoBanne yueOHBIX
MIPEIMETOB, KYPCOB,
JTUCITUTLINH (MOTyJIeH),
MIPAKTUKHU, HHBIX BHJIOB
y4eOHOI eI TeTbHOCTH,
MPEyCMOTPEHHBIX
y4eOHBIM IIJITaHOM 00pa-
30BaTeJIbHOM IIpOrpam-

HauMeHnoBanue noMenieHuu i
MIPOBEJICHUS BCEX BUOB YICOHOM
NESITeTbHOCTH, TIPEAYCMOTPEHHON

y4eOHBIM IIJIAHOM, B TOM YHCIIE
MTOMEIICHUS JIISl CAMOCTOSITEIIbHON
paboThI, C yKa3aHUEM MEePEUHS OC-

HOBHOTO 000pYyI0BaHUs, y4eOHO-

HaTJIAIHBIX [T0COOMHA

Anpec (MECTOIOIOKEHNE)
MOMEIICHUH /7151 TPOBEACHUS
BCEX BUJIOB y4eOHOM JesTeNb-

HOCTH, IIPEYCMOTPEHHON

y4eOHBIM IIJIAaHOM (B clTydae
peanuzanuu 00pa3zoBaTEILHON
IPOTpaMMBbI B CETEBOH popme
JIOTIOJTHUTEIIBHO YKa3bIBACTCA

MBI Y UCMOJIb3yEeMOI0 MPOrpaMMHOT0 | HaMMEHOBaHWE OpraHU3allHH,
o0ecrieyeHus C KOTOPOH 3aKJIFOUEH JI0T0BOD)
AHanuTHYECKUH KOH- [Tomemenue Ne412 300, noca- 350044, Kpacnogapckuii kpa,

TPOJIb OOBEKTOB OKpY-
JKarouien cpepl

IOYHBIX MecT — 144; mromangs —
131,7 kB.M; yueOHast ayauTOpHUs
IUISL IPOBEICHUS 3aHITUH JISKIU-
OHHOT'O THIIa, 3aHITUN CEMUHAp-
CKOT'0 TUTIa, KYPCOBOTO IMPOEKTH-
poBaHUsI (BBITOJIHEHHS KYPCOBBIX
paboT), rpyNIoOBbIX U UHAUBHUY-
ANbHBIX KOHCYJBTAIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHON aTTe-
CTaIlHH.
CIUIUT-CUCTEMA — 2 IIT.;
creruanu3upoBaHHas MeOeb
(yueOHas mocka, yueOHast MeOelb);
TEXHUUYECKUE CPECTBA O0yUeHUS,
HabOpPBI JEMOHCTPALIMOHHOTO 000-
pyIOBaHUS M y4eOHO-HATJISATHBIX
nocoOuii (HOyTOYyK, MPOEKTOP,
9KpaH);
nporpammuoe obecnieuenue: Win-
dows, Office.

r. Kpacnonap, yi. um. Kanu-
HHUHa, 13

AHanuTuuyeckuit KOH-
TPOJIb OOBEKTOB OKpY-
JKAroLIEN Cpebl

ITomemenune Ne231 300, noca-
JMOYHBIX MecT — 12; tiomans —
43,2 xB.M; y4eOHas ayAUTOPUS JUIs
MIPOBEICHUS 3aHITHI CEMHUHAPCKO-
ro THMa, KypcOBOTO MPOEKTUPOBA-
HUS (BBITOJIHEHUS KYPCOBBIX pa-
00T), TPYIIOBBIX U UHIUBUIYAIb-
HBIX KOHCYJIbTAIHHA, TEKYIIIETO
KOHTPOJISI U POMEKYTOUYHOM aTTe-
CTaITUH.
CHeIHaTN3UPOBAHHAS ME-
Oenb(ydaeOHas 1ocKa, yaeOHas Me-
0eb).

350044, KpacHogapckuii kpai,
r. Kpacnonap, yin. um. Kanu-
HHUHa, 13

AHanUTHYECKUN KOH-
TPOJIb OOBEKTOB OKpY-
JKArOLIEN CpebI

ITomemenune Ne232 300, noca-
JOYHBIX MecT — 12; omangs —
42,9 kB.M; YueOHas CIieliuaIn3u-

poBaHHas J1a00paTOpUst XUMUU BO-
1b1 (Kadeapbl XUMUK) .
nabopaTopHoe 000pyI0BaHNE

350044, KpacHogapckuii kpai,
r. Kpacnonap, yi. um. Kanu-
HHHA, 13




(mo3zarop — 3 mT.;);
TEXHUUYECKUE CPEJICTBA O0yUCHUS
(?xpaH — 1 mT.);
CHeIHAM3UPOBAHHAS ME-
Oenb(ydaeOHas 10ocKa, yueOHas Me-
0cIb).

AHaIUTHYECKUH KOH-
TPOJIb OOBEKTOB OKPY-
JKAIOLLEH Cpeabl

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

CTOATEIHHOU PabOTHI.
TEXHUUYECKUE CPEJICTBA O0yUCHUS
(mpoektop — 1 mT.;
aKycThueckas cuctema — 1 1ir.);
Jnoctyn K cetu «MHTepHEeT»;
JIOCTYII B 3JIEKTPOHHYIO HHPOpMa-
[IMOHHO-00Pa30BaTENbHYIO CPEAY
YHHBEPCUTETA,;
CHeIHaTM3UPOBAHHAS ME-
Oenb(yueOHass MeOelb)
[Tporpammuoe obecneuenue: Win-
dows, Office, criermanusupoBaH-

HOE JTUIIEH3MOHHOE ¥ CBOOOTHO
pacmipocTpaHseMoe MTPOrpaMMHOE
obecrnieyeHue, IpeIyCMOTPEHHOE B

paboueit mporpamme

350044, KpacHogapckuii kpai,
r. Kpacnonap, yi. um. Kanu-
HHHA, 13




